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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. Henp npenopaBaHus AUCHUINIUHBI «Teopus U TEXHUKA PAAUOIOKAIMU ¥ HABUTALUUY -
00ecreyuTh CTYJCHTOB 3HAHUSIMHU U YMEHHUSIMHU B 00JACTH MPUHLHUIIOB U METO/I0B B PaIUOJIOKALIUU U
HABUTAIUH, OITMCAHMS PACCEUBAIOLIUX CBOMCTB PaaUOIOKAMOHHBIX 0OBEKTOB, METOJIOB M YCTPOICTB
NEePBUYHON M BTOPUUYHON 00pabOTKM pajgMOIOKALMOHHON M HAaBUTALIMOHHON MH(pOpMAINH, a TaKkKe
METOJIOB ¥ YCTPOUCTB OOpHOBI C aKTUBHBIMHU M TACCHBHBIMU MTOMEXaMH JJIsl pealin3alii CIIoCOOHOCTEH
npuoOperaTh U UCIOJIb30BaTh HOBYIO MH(OpPMAIUIO B CBOCH 00JAaCTH pagHOIOKAallMM U HaBUTAIUH,
npenjaraTh HOBBIE MJEW M MOAXOJIbl K PEUICHUIO MHXXEHEPHBIX 3aJad, a TaKXe BBINOJHATH
MOJIETUPOBAHNE OOBEKTOB M IPOLECCOB C LEJbI0 aHAIW3a M ONTHMH3AIUHN UX MapaMeTpPOB C
UCIIOJIb30BAHUEM HMEIOIIUXCS CPEACTB MCCIESAOBAHMM, BKIIIOYAs CTaHIAPTHBIE MAaKEThl MPUKIATHBIX
IPOrpamm.

1.2. 3agauy AUCHUILIUHBI

1. ®opmupoBaHre KOMIETCHIIMA B YaCTU CIIOCOOHOCTEH MpuoOpeTaTh W UCIOJIH30BaTh HOBYIO
“H(pOpMaIKIO B CBOCH 001aCTH paauoIOKAIIMN M HABUTAIIHH.

2. Tlony4eHue HaBBIKOB MOJIEIUPOBAHUE OOBEKTOB U MPOLIECCOB C LIENbI0 aHaTN3a U ONTUMU3ALNN
UX MapaMeTpOB C HCIOJIb30BaHUEM UMEIOIIUXCS CPEJCTB UCCIIeI0BaHUM, BKIIIOYasl CTaHIapTHbIE MaKeThl
MPUKJIAHBIX MPOrpaMM Ha OCHOBE IMPHUHIIMIOB U METO/0B ()YHKIIMOHUPOBAHUS PATUOIOKAIMOHHBIX U
HABUTAIIMOHHBIX YCTPOUCTB U CHCTEM.

3. N3yuyeHHne OCHOBHBIX TEHIEHIIMN Pa3BUTHS TEOPUU PAJMOJIOKALMHM W HAaBUTAIUHU, a TaKkKe
MEePCIIEKTUBBI CO3aHMSI HOBBIX 00Pa310B paAHOIOKAIIMOHHBIX U HABUTAIMOHHBIX CPEJICTB.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctumine: Moayns HanpaeieHus noarotoBku (hard skills — HS).

Nunexc qucuumiuasl: 51.0.02.03.

PeanusyeTcs ¢ mpuMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCIUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInu 1 HHAUKATOPBI UX JOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnaaupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN
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OIIK-1. Cnocob6en
IPECTABIIATh
COBPEMEHHYIO HAyYHYIO
KapTUHY MUPA,
BBISIBIISITD
€CTECTBEHHOHAYYHYIO
CYIIHOCTb MPoOJIeEM,
OTIPENIeNATh IYTH UX
peILIeHHS U OLIEHUBATD
3¢ (HEeKTUBHOCTH
CZeJIaHHOTO BBIOOpA

OIIK-1.1. 3naer
byHIaMEHTAIbHBIEC 3aKOHBI
[IPUPOABI, OCHOBBI
MAaTEMAaTU4YCCKOI' O
MOJICTTUPOBAHUS U 3aKOHBI
JIOTUKHU

3HaeT GpyHAaMEHTaTbHbIC 3aKOHBI IIPUPOJIBL,
OCHOBBI MATEMATHUYECKOI0 MOJIEIUPOBAHUS U
3aKOHBI JIOTUKH B 00JIaCTH paJHOIOKalUU U
HaBUTallUH

OIIK-1.2. YmeeT BbIABIATH U
dbopMyIupoBaTh MPOOIEMBI U
MIPOTUBOpPEYHS Ha
€CTEeCTBEHHOHAYUYHOM YPOBHE,
bopMyIIHpOBaTh MTyTH UX
pelIeHus, IPUMEHATh
(bU3UYEeCKre 3aKOHBI U
MaTeMaTH4YeCKHe METOJIbI JIJIs
pelieHus 3aaau
TEOPETUUECKOTO U
MIPUKIIATHOTO XapaKTepa

YMeeT BBIABIATH U GOPMYIINPOBATH
po0OJIeMbI U IPOTUBOPEUHS Ha
€CTEeCTBEHHOHAYYHOM YpPOBHE,
(bopMyIHpOBaTh MyTH UX PELICHHUS,
MPUMEHSTH (PU3NUECKHE 3aKOHBI
MaTeMaTHYeCKHe METO/IbI JIJIsl peIlIeHHs 3a/1a4
TEOPETUYECKOr0 U MPUKIIATHOTO XapaKTepa B
00JacT paiuoJIOKallK U HaBUTaLUU

OIIK-1.3. Bnaneet HaBbIKAaMU
HCIOJIb30BaHUS CHCTEMHOI'O
MOAXO0Aa JIJIsl pelIeHHs 3a7au
npoUIbHON MPEIMETHOM
o0iractu

Brnaneet HaBbIKaMH HCIIOJb30BaHU
CUCTCMHOI'0 IoAX04a IJIsd pClICHUA 3a/1a4 B
o0actu paaroJIOKauu U HaBUT'allUn

IMpodeccuonanbHbIe KOMIIETEHIIUH

IIK-2. Crocoben
HCIIOJIb30BaTh
COBPEMECHHBIC
JIOCTHKCHUS HAYKH U
MIePEIOBBIC TEXHOJIOTHH
B ITPO(heCCHOHAITLHOM
JEATENHHOCTH

ITIK-2.1. 3Haet coBpeMeHHbIE
MOJIXO/IbI K UCCIIEIOBAHUIO U
pa3paboTKe 00BEKTOB
npodeccuoHanbHOM
JESTEIIbHOCTH

3Haer COBPCMCHHBIC ITOAXOAbI K
HCCICOOBAHUIO U pa3pa60TKe 00BEKTOB
paauroJIOKaluu U HaBUT'alluH

I1K-2.2. Ymeer npoBOAUTH
UCCIICIOBAHMS U pa3paboTKy ¢
HCII0JIb30BaHUEM
COBPEMEHHBIX TOCTHKECHUHI
HAyKH U N1EPEIOBBIX
TEXHOJIOTUM IIPU PELLICHUN
3a1a4 npodeccuoHaIbHOM
JESTEIIBHOCTH.

YMeeT NpoBOJUTH UCCIIEN0BAHUS U
pa3paboTKy ¢ UCTIOIb30BAHUEM COBPEMEHHBIX
JOCTHKEHUM HAYKH U IIEPEIOBbIX TEXHOJIOTUM
IIPU PEUICHUH 33124 B 00J1acTu
pasvoNIOKallY U HAaBUTalluU

I1K-2.3. Bnaneer
COBPEMEHHBIMH
TEXHOJIOTHUSIMHU
MIPOEKTUPOBAHUS OOBEKTOB
npodecCuoHAIbHON
NeSATeTLHOCTH

BJ'IaI[CeT COBPCMECHHBIMH TCXHOJIOTUAMHA
MMPOCKTUPOBAHUA 00BEKTOB paaruoJIoOKaluu 1
HaBUI'alilnun

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX C YKA3aHHEM KOJIUYECTBA aKaIeMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYIO Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
M HA CAMOCTOSITeJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akameMuuecknx 4acos.
Pacnpenenenue Tpya10eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIHPHOCTH MPEJACTaBICHO B

tadimue 4.1.

Ta6muma 4.1 — Tpy10eMKOCTh AUCIUIUTHHBI IO BUAAM YU4eOHOM NeITeTbHOCTH
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Bcero |CemecTpbl
4acoB 1 cemectp

Buapl yaeOHOI nesiTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 36 36
JIeKunoHHbIE 3aHATHS 18 18
[IpakTHueckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4alOIIUXCs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa 00y4yarommxcs ¢ nMpemnojaBaresieM, BCero
[TonroroBka K 3a4eTy ¢ OLICHKOM 56 56
[ToaroroBka K TECTUPOBAHUIO 16 16
OO0mas Tpy10eMKoOCTh (B Yacax) 108 108
OO0mas TpynoemMkocTh (B 3.e.) 3 3

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUTMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOW JNesATeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Ta6muma 5.1 — Paznensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Jlek. Bcero yacos
[Ipak. | Cawm. dopMupyemsbie
HasBanus paznenos (TemM) JUCHMILUIMHBL | 3aH., (0e3
3aH., 9 |pad., 4 KOMIIETEHI[NHA
q 9K3aMeHa)
1 cemecTp
1 Teopust nocTpoeHUs palOJIOKALlMOHHBIX | 4 4 16 24 OIIK-1, ITK-2
CUCTEM
2 [Toaxoapl ¥ TEXHUKA OCTPOCHUS] CUCTEM 6 4 16 26 OIIK-1, TIK-2
paanoNoKaluu
3 O630p MPOCTpPAHCTBA B PAAUOJIOKALIUN U 4 4 20 28 OIIK-1, ITK-2

pPaZMONIOKAlIMOHHBIE METOIbI U3MEPEHUS
YTJIOBBIX KOOPJIUHAT

4 Teopusi ¥ TEXHUKA MOCTPOCHUS 4 6 20 30 OIIK-1, ITIK-2
PaAMOHABUTAIIMOHHBIX CHCTEM

Hroro 3a cemectp| 18 18 72 108
Uroro| 18 18 72 108

5.2. Conep:xanue pa3aesioB (TeM) IUCHUANINHbBI

Copepxanue pa3aenoB (TeM) TUCUUTUINHBI (B T.Y. MO JIEKIHUSIM) IPUBEICHO B Tabmuiie 5.2.
Tabmuma 5.2 — Conepskanue pa3ienoB (TeM) TUCIUILIMHEI (B T.4. IO JCKIUSIM)

TpynoemMKkocTh
HazBanus pasnenoB (Tem) ConeprkaHue pas3iesioB (Tem) (TeKIOHHbIE dopmupyemsbie
JUCIUTIAHBI JTUCIUIUTUAHBI (B T.4. TIO JIEKIUIM) KOMIETEHIINH
3aHATHSA), 4
1 cemecTp
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1 Teopust mocTpoeHus DuU3NYECKUE OCHOBBI PAJHOJIOKAIUH. 4 OIIK-1, I1IK-2
PaaUOJIOKAIMOHHBIX CHCTEM |/lanbHOCTD EHCTBUSA
PaaMOIOKALIMOHHBIX CUCTEM B
CBOOOJIHOM ITPOCTPAHCTBE.
[lonsaTue paspemaromeil CltocOOHOCTH
B PaJINOJIOKAIIUH.
OddexTuBHAS TOBEPXHOCTH
paccesiHus nenei. Biusaue
MOBEPXHOCTU 3€MJIM Ha JalIbHOCTh
neiicteus PJIC.
Hroro 4
2 Ilogxonp!l M TEXHUKA [Tonxoap! kK OOHAPYKEHHIO 6 OIIK-1, IIK-2
IIOCTPOEHHUS CUCTEM pasvoJIOKallMOHHBIX CUTHAJIOB.
pasuosoKaluu MeTto1bl U3MEpPEHUS AATBHOCTH.
TexHHKa OCTPOEHMSI CPEACTB
BU3yaJIM3alil U aBTOMaTHYECKOT O
COITPOBOXKICHUS LIEJIEH.
Utoro 6
3 O630p mpOCTpaHCTBA B MeToapl paroI0KAIIMOHHOTO 0030pa. 4 OIIK-1, TTIK-2
pasvoNIoOKaluu U Oco0eHHOCTH TOCTPOCHHUS
pasvoNOKalMOHHbIE CTPYKTYPHBIX CX€M PaJIM0JIOKaTOPOB B
METO/]Ibl U3MEPEHUS 3aBHCHMOCTH OT MeToza 0030pa.
YTJIOBBIX KOOPJIUHAT MeTop1 paiuoONeIeHTOBAHHUS.
Htoro 4
4 Teopust 1 TeXHUKA OcHoBHas 3a1a4a paJuOHAaBUT ALl H. 4 OIIK-1, [1K-2
IIOCTPOCHHUS MeTto1bl onipeieneHrs KOOpAUHAT B
paZOHaBUTALIMOHHBIX 3a/1a4ye paguoHaBUrauu. Tumsl
CUCTEM PaAvOHABUTALIMOHHBIX YCTPOUCTB.
[TpuntMn GyHKIMOHUPOBAHHUS CUCTEM
paavoHaBuranuu tuna «Omeray,
«JIopanC». CriyTHUKOBBIE CCTEMBbI
panuonaBuranuu. O6001IeHHAs
CTPYKTYpHasl CXeMa CITyTHUKOBBIX
PaAMOHABUTAIIMOHHBIX CUCTEM.
Htoro 4
Hroro 3a cemectp 18
Uroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3. — HauMeHoBaHue NpakTUYECKUX 3aHATUN (CEMHHAPOB)
HazBanust paznenos (tem) HaunmenoBanue npaktudeckux | Tpynoemkocts, | dopmupyemsie
JUCLUIUIAHBI 3aHATUHN (CEMHHAPOB) q KOMIIETEHIUU
1 cemecTp
1 Teopus noctpoeHus ®PusnuecKue OCHOBBI 4 OIIK-1, IIK-2
paZMoOIOKALIMOHHBIX CUCTEM pasMoJIOKALINN.
Hroro 4
2 Ilogxonpl ¥ TEXHUKA PannosokanoHHbIe €N U 4 OIIK-1, TIK-2
MIOCTPOCHHUS CUCTEM UX XapaKTEPUCTHUKHU.
paanoNIoKaluu HUToro 4
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3 O030p mpOCTpPaHCTBA B Hansaocts nevicteus PJIC B 4 OIIK-1, ITIK-2
PaNOIOKALINH U CBOOOJIHOM ITPOCTPAHCTBE.
PaNOIOKAIIMOHHBIE METO IbI
M3MEPEHUS YTIIOBBIX KOOPAUHAT Hroro 4
4 Teopus 1 TeXHUKA MTOCTpoeHus |BnusHue 3emmn u atMochepbl 6 OIIK-1, ITK-2
paaOHAaBUTAIIMOHHBIX CUCTEM Ha gansHOCTh nenctaus PJIC.

Htoro 6

Hroro 3a cemectp 18
Uroro 18

5.4. JlabopaTopHbIe 3aHATHSA
He npenycMoTpeHo y4eOHbBIM MIIaHOM
5.5. KypcoBoii npoekT / kypcoBasi pabora
He npemycMOTpeHO y4eOHBIM ITaHOM
5.6. CamocTosiTesibHass paboTa

Buel caMOCTOSATENBHOM paOOThI, TPYAOEMKOCTh M (POPMHUPYEMbIE KOMIICTCHIIMU TIPEICTABIICHBI B
tadyuue 5.6.

Tabauna 5.6. — Buabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN

Haspanwns pa3aenos (Tem Bue! . | Tpymoemkoctb, | dopMupyeMele Dopmel
,Z[I/ICLII)I/IHiI/IHBI e CAMOCTOATCILHON > q KOII\)/IHefeyHHI/II/I KOHTpponﬂ
paboThI
1 cemecTp
1 Teopust mocTpoeHus [ToaroroBka k 3auety 12 OIIK-1, ITK-2 3auér ¢
PaaNOIOKAIIMOHHBIX C OLICHKOM OIICHKOM
CHUCTEM [ToaroroBka k 4 OIIK-1, IIK-2 | TectupoBanue
TECTUPOBAHUIO
Hroro 16
2 Iloaxonpl ¥ TEXHUKA ITogroroska k 3auery 12 OIIK-1, ITK-2 3auét c
IIOCTPOEHHUS CUCTEM C OLIEHKOM OLICHKOM
paaruoI0KaI [ToaroroBka k 4 OIIK-1, IIK-2 | TectupoBaHue
TECTUPOBAHUIO
Hroro 16
3 O630p mpoctpanctBa B |[loaroroBka k 3auery 16 OIIK-1, ITK-2 3auér ¢
pasnoNIoKaluu U C OLIEHKOM OIICHKOM
PaanOIOKAIIMOHHBIC [TogroroBka k 4 OIIK-1, IIK-2 | TectupoBaHue
METO/bl U3MEPEHUS TECTHPOBAHHIO
YIJIOBBIX KOOPAUHAT UToro 20
4 Teopust ¥ TEXHUKA ITogroroska k 3auery 16 OIIK-1, ITK-2 3auét c
IIOCTPOEHHUS C OLIEHKOM OLICHKOM
paarOHaBUTalliOHHBIX [ToaroroBka k 4 OIIK-1, IIK-2 | TectupoBaHue
CHUCTEM TECTUPOBAHUIO
Hroro 20
Hroro 3a cemectp 72
Hroro 72

5.7. CooTBeTcTBHE KOMINIETEeHIU, GopMHPYeMBbIX IPH H3YYEHHHU AUCHHUILINHBI,

M BHJOB 3aHATHIA

CooTBEeTCTBHE KOMHGTCHHHﬁ, (bOpMI/IpyeMBIX IIpru U3Yy4YCHUU JUCHUIIIIMHBI, © BHUJIOB 3aHATHH
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MpeACTaBICHO B TabuIe S5.7.
Ta6muma 5.7 — CooTBETCTBUE KOMIETEHIIUN, (DOPMUPYEMBIX TIPH U3YUECHUN TUCIUTIINHBI, U BUIOB

3aHATHN
Bunpl yueOHOI AeITeIbHOCTH
@opMupyemMble KOMIIETEHIIUN @OpMBI KOHTPOJIA
Jlek. 3an. |[Ipak. 3an. | Cam. pa0.
OIIK-1 + + + 3auér c onieHkoM, TecTupoBanue
I1K-2 + + + 3auér c onieHkoM, TecTupoBanue

6. PeiliTuHroBasi cucreMa /Ui OLEHKH YCIIeBAeMOCTH 00y4YaloIIUXCs
6.1. bajuibHbIE OLEHKH 1JI (POPM KOHTPOJIsA

bannbeHbIe o1IeHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banapHbIE OLIEHKH

. . | MakcumanbHbIN Oat
MaxkcumanbHbIN MaxkcumanbHbIN
3a IEPUOJ MEXKITY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-y1o KT ¢ 0as 3a nepuoj
2KT u Ha xoHE CEMECTP
Hayajia ceMmecTpa Mexnay 1KT u 2KT
cemecTpa
1 cemecTp
3auéT Cc OLEHKON 0 0 60 60
TectupoBanue 10 10 20 40
Hroro makcumym 3a 10 10 80 100
nepuo
Hapacratomum urorom 10 20 100 100
6.2. Ilepecuer 0a/110B B OLICHKH 32 TEKYIIH KOHTPOJIb
[TepecueT 6a/UIOB B OIIEHKH 32 TEKYITUH KOHTPOJb TPEJCTABJICH B TadIUIE 6.2.
Tabmura 6.2 — [lepecuer 6AJIIOB B OIICHKH 32 TCKYIIUH KOHTPOIIb
baniel Ha aTy TEKyIIero KOHTPOIS Onenka
> 90% ot MakcuMabHOI cymMMbI OamtoB Ha naty TK 5
Ot 70% no 89% ot MmakcuMabHOM cyMMBI O6aiioB Ha naty TK 4
Ot 60% 10 69% oT MakcuManbHOI cymMbl OamioB Ha naty TK 3
< 60% oT MakcuMaJIbHOI cyMMBbI OaiioB Ha gaty TK 2

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIMOHHYIO M MEKAYHAPOAHYIO OLIEHKY

[lepecueT cymMbl 6ayioB B TPAJULMOHHYIO U MEXAYHApPOAHYIO OILIEHKY MPEJCTaBIEH B TaOIHIe

6.3.
Tabmmma 6.3 — Ilepecder cymMMbl 6JIJIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Onenka YYMTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTnM4HO) (3aYTEHO) 90— 100 A (oTIU4HO)
4 (xopor10) (3a4TE€HO) 85 -89 B (ouens xopor1io)
75— 84 C (xoporo)
70 — 74 D (y1oBIETBOPHUTEIHHO)
3 (YIOBJIETBOPHUTEIHHO) (3a4TEHO) 65— 69
60 — 64 E (mocpenctBenHo)
2 (HeyJI0BJIETBOPUTENHHO) (HE 3aUTEHO) Hwxe 60 6ammon F (HeynoBrieTBOpUTENHHO)

7. YueOHO-MeTOAMYecKOe U MH(OPMAIIHOHHOE o0ecneyeHue TUCIUTIIHHbI

7.1. OcHOoBHas IMTEpaTypa
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By30B / B. Ill. bepukamBuiu. — 2-e u3., uctp. u non. — Mocksa : M3natensctBo FOpaiT, 2022. — 105
c. [DnexTponnsiii pecypc|: — Pexum gocryna: https://urait.ru/bcode/493107.

2. PannoTeXxHUYECKHE CUCTEMBI : yueOHoe mocooue s By3oB / M. FO. 3acrtena [u np.] ; mon
obmie#t pemakmueid M. FO. 3acrena. — 3-e u3n., nepepad. u gon. — Mocksa : U3narensctBo KOpaiT,
2022. — 495 c. [DnexktpoHHBIH pecypc]: — Pexxum moctymna: https://urait.ru/bcode/493380.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. IteixoB B. B. BBenenue B paino31eKTPOHUKY | YI€OHMK U IPAKTUKYM JUIS By30B. — MOCKBa :
Wzn. KOpaiit, 2022. — 228 c. [DnexkTpoHHBIN pecypc]: — Pexxum noctyna: https://urait.ru/bcode/491152.

2. OCHOBBI KOHCTPYHUPOBAHUSA U TEXHOJOTHH IMPOU3BOJCTBA PAJUOIIECKTPOHHBIX CPEICTB.
WuTerpanbubie cxemsl : yaeOHuk 11 By30B / FO. B. I'ynses [u ap.] ; mox penakuueit FO. B. I'ynseBa. —
Mocksa : UsnarensctBo FOpaiit, 2022. — 460 c. [DnexTpoHHBIH pecypc]: — Pexum pocryna:
https://urait.ru/bcode/490268.

3. Paguorexnuueckue cucremsbl: YueOHoe nmocodbue / b. I1. ynxo, B. I1. [lenucos - 2012. 334 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/1664.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. Paguorexnudeckue cuctembl: MeToaudeckoe mocodue mo mpoBeACHHUIO MPAKTUUECKUX 3aHATUN
/ B. II. denucoB - 2013. 33 c. [DnekTpoHHBIH pecypc]: — Pexum nocrtyma:
https://edu.tusur.ru/publications/2852.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI M HHBAJIHU/I0B

Y4eOHO-MeTOoANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCS B opMax,
aIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUATHS HHPOPMALIUH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

J1s Iun ¢ HapyLIeHUsIMU OTIOPHO-ABUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedaTHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

[Ipu m3ydeHWU AMCUUILIMHBI PEKOMEHAYETCS 00pamatrhCs K COBPEMEHHBIM 0a3aM JaHHBIX,
MHPOPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTopeiM Y TYCVYPa oTkphIT mocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe obecriedeHne ISl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIUIA,
TEKYLIEro KOHTPOJISL U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTaTOYHBIM
KOJIMYECTBOM ITOCAJ0YHBIX MECT I Y4EOHOM rpymibl, 000py0BaHHAs JOCKOHM M CTaHAAPTHOU y4eOHOM
MeOenpto. IMeroTest MybTUMeIniTHOe 000pyI0BaHNE U YUEeOHO-HATIISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIKIIMOHHBIM pa3ziesiaM AUCLUILIHHBL.

8.2. MaTepuaibHO-TeXHNYECKOE M POrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyebnas nabopatopus MHGOPMAIMOHHBIX TEXHOJIOTHH: ydeOHas ayIUTOPHS ISl IPOBEACHUS
3aHATUN NPAKTUYECKOTO TUIA, yueOHast ayIUTOPHs AJs NMPOBEIACHUS 3aHATUH 1ab0paTOPHOTO THUIIA,
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MOMEIIEHUE JJIsi KypCOBOTO MPOCKTUPOBaHMS (BBIMOJHEHHSI KypcOBBIX pabor); 634034, TomMckas
obmnacts, T. Tomck, Bepmununa ynuna, 1. 47, 423 ayg.

Onucanue uMeroerocss 000pya0BaHus:

- Jlocka maruutHo-MapkepHas BRAUBERG;

- LMC-100103 Dkpan ¢ anektponpuBoaom Master Control Matte 203*203 cm White FiberGlass,
yepHas KaMa 1o nepumerpy;

- ITpoextop NEC «M361X»;

- Cucremnsbiit 6510k (16 1mIT.);

- Monuropsi (16 mT.);

- Komnsrorep;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- LibreOffice;

- OpenOffice;

- PTC Mathcad 13, 14;

- Scilab;

YyeOHo-HayuyHas 1a00paTOpUsi MUKPOBOIHOBBIX YCTPONUCTB U aHTEHH: yueOHasi ayAUTOpUs IS
NpPOBEJECHUS 3aHSATUN NPAKTUUYECKOTO THUMA, MOMEIIeHHEe AJs MPOBEIEHUS TPYNIOBBIX H
WHJUBUIYaIbHBIX KOHCYJIbTAIHMM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
aTTecTalluM, MOMEIIeHUE I CaMOCTOATeIbHOU paboThl; 634034, Tomckas oOnacth, T. TOMCK,
Bepmmnauna ynuna, 1. 47, 225/1 ayn.

Onucanue UMeroerocs 000pya0BaHuUs:

Amnanuzarop cnekrpa FieldFox Ne9917A (c onmumsmu 210,211,233,235) 2 .

Ananu3zarop criekrpa FSP30

BanHna ynpTpasBykoBast BaHHa R3

Hemvoynosutens ST-1202D 2 .

Ucrounuk nmutanus PS6050 (PS3800) 2 mr.

Hcrounuk nutanus nmocrossaHoro Toka DP831A . Rigol 8 mir.

Hctounnk Toka mnsa capku-naitku MTCII-211

Kommpeccop Cb4/C-100.LB30A

Muxkpockon Anbramu CM0745 3 .

Mounutop MSI 27" Pro MP271 14 .

MynbsTumeTp nudposoit MY 64

M®YV nazepHoe

Ha6op uncrpymentoB Kraftform Kompakt 100 2 mr.

Ha6op uncrpymenToB snektpuka PK-1900NB 2 mir.

Ocnumnorpad Keysight MXR604A

Ocntumnorpad mudposoit MSO5104.Rigol 2 mrr.

Panuo nporpammuo-onpenensemoe ADALM-Pluto Sdr 16 mir.

CucremHbIii 610K 2 4 1mIT.

Cucrtemnsrii 6110k AMD Ryztn 7 6 mir.

Crannus nasiieHas Quick-967 ESD 2 mir.

Crannus nasuibHas TepmoBo3ayirHas Quick 990AD 2 mir.

Cron pa6ounii CP-14-7 B coopke 1 9 mT.

Cron pa6ounii CP-14-7 B cbopke 2 5 mT.

Tepmocton HIT 17-12 2 mir.

- KommuiekT cnenuanu3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Mathworks Matlab;

- Microsoft Office 2019;

- Microsoft Windows 10 Pro;

- PTC Mathcad 14;

YyeOHo-HayuyHas 1a00paToOpusi MUKPOBOITHOBBIX YCTPONUCTB U aHTEHH: yueOHasi ayAUTOpUs IS
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MIPOBE/ICHU 3aHATUH JIEKIIMOHHOTO TUIIA, yueOHasi ayAUTOPUSI IJIsl TPOBEICHUS 3aHATUN PAKTUUYECKOTO
THUIIa, TOMEIIEHUE JJIl TPOBEACHUS IPYNIOBBIX U MHAMBUYATbHBIX KOHCYJbTAIMH, MTOMEIICHUE IS
MPOBEJICHUS TEKYILEro KOHTPOJS U MPOMEXYTOUHOM aTTecTaluu, MOMEIIEHUE sl CAaMOCTOSTEIbHOM
pabotsr; 634034, Tomckas obmacte, T. Tomck, Bepmmnauna ynuma, 1. 47, 225/2 ayg.

Onucanue uMeroerocs 000pya0BaHuUs:

Hcrounuk nuranus nmocrossaaoro Toka DP831A.Rigol 16 mT.

[Tanens nntepaktuBHass LMP7502ELN Lumien 75EL

Monutop 27" 20 .

Mounutop MSI 27" Pro MP271 12 .

Cucremnslii 610k 1 8 miT.

CuctemHbIii 610K 2 8 1mIT.

- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Mathworks Matlab;

- Microsoft Office 2019;

- PTC Mathcad 14;

- Visual Studio Professional;

8.3. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecreuyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSTeNbHOUW pabOThl UCTIONB3YIOTCS YUueOHbIE ayAUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC IO apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jleanna npocnekr, a. 40, 101 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yn. KpacHoapmetickas, 1. 146, 107 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmanna ynuna, a. 74, 130 ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJIKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBaloT JOCTYI B 3JIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeay TYCYPa.

[Tepeuens mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUIUIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIb30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0y4YarOUIMMHCA C HAPYWIEHHSAMH CJyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJACTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dSKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/mnepeaadyn yueOHo nHGOpMaIMU B JOCTYIHBIX GopmMax, MOOMIILHON CUCTEMbI OOYyUYCHUSI IS
JIIOJIEN ¢ MHBAIMTHOCTEIO.
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9. OnleHOYHbIE MATEPUAJIbI U METOAHYECKHEe PEKOMEHIANH M0 OPraHUu3alui U3ydeHusl
JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUHOI aTTecTaluu

JUis OLICHKHU CTeNeHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCIUIUIMHON

KOMITETEHITHI UCIIONIb3YIOTCS OIICHOYHBIE MaTepualbl, MPeACTaBlIeHHbIC B TabmuIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

MTOCTPOCHUS
PaIMOHABUTAIIMIOHHBIX CHCTEM

HagBaiﬁi}fﬁ;ﬁiﬁﬁ (rem) cigﬁl\égfg;r;;e ®opwmbl koHTpoJs | OueHouynsle Matepuansl (OM)
1 Teopus noctpoeHus OIIK-1, I1K-2 3auét c ouenkoil  |IlepedyeHp BonpocoB s
pPaZvoONOKALIMOHHBIX CUCTEM 3aueTa C OLEHKOMI
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
2 Ilogxonp! U TEXHUKA OIIK-1, IIK-2 3auét c ouenkoil  |IlepedyeHp BonpocoB s
IIOCTPOEHHUS CUCTEM 3ayeTa C OLEHKOMN
paanoIoKau TectupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 O630p mpoCTpaHCTBA B OIIK-1, TTK-2 3a4ét c onleHkol  |[lepedenn BOpoCoB 1Jist
PaauoIOKALNY U 3a4eTa ¢ OLIEHKOM
PaarOI0KAIMOHHBIC MCTOIbI TectupoBanue IIpuMepHBIil IepeyeHb
MU3MEPEHHUSI YTJIOBBIX KOOPJAUHAT TECTOBBIX 3aaHMI
4 Teopus U TEXHUKA OIIK-1, T1IK-2 3auér c onenkort | [lepeuens BompocoB ist

3a4yeTra C OLIEHKOU

TectupoBanue

[IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO

JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.

Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JUCIATIINHE
dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 32 OM MJIAHUPYEMBIX PE3yJbTaTOB 00yUYeHUs
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBHME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HeyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITH ()parMeHTapHBIC YMEHHUH UITn HABBIKOB HIIN
CYMMBI 0aJioB 3HAHUSA YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MpPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01me, HO He B LIEJIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBaHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJTbHOM 3HAHUSA CHUCTEeMATHUYECKU | CUCTEMATHUECKOE
CYMMBI 0aJIoB OCYILECTBIIIEMOE MIPUMCHECHHE
yYMCHHE HABBIKOB
4 (xoporo) ot 70% no chopMuUpOBaHHBIE, B LIEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIICIIHOE, HO
MaKCUMaJIbHOM OTJIeJIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ajuioB | mpoOseMbl 3HaHUS OTJIeJIbHbIE OTJIe/IbHbIE
poOesbl yMEHUe poOebI
IpUMEHEHHE
HaBbIKOB
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5 (OTIMYHO) >90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U

MaKCHMAaJIbHOM CHUCTCMATUYCCKUC YMCHUC CHUCTEMATHUYCCKOC
CYMMBI 0aiioB 3HaHHUA MMPUMCHCHUC
HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

Onenka ®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

(HEyAOBIETBOPUTENBHO) | UJIU

2 He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT

BOCIPOW3BOJIUT CBOU 3HAHHS YCTHO, MUCbMEHHO WM B JJIEMOHCTPUPYEMBIX
NEeNCTBUIX.

4 (xopotio) 3HaTh, yMETh, BJIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3YYECHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAHUYECHUS, UCTOPHUIO U
MEPCTIEKTUBBI Pa3BUTHUS M OCOOCHHOCTH IS Pa3HbIX 00BEKTOB YCBOCHHUSI.

5 (oTIM4HO) 3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

. B ocHOBY m3MepeHus JanbHOCTH JI0 1IeJTU TOJ0KEHO U3MEPEHHUE ... a) 3aJePKKU CUTHANA MPH
pacrnpocTpaHeHHH PaJMOBOJHBI OT MepenaTuyruKa J0 Ledd U 00paTHO b) IIUTEIbHOCTH
30HUPYIOLIETO CHTHAJA C) CKOPOCTH PAacIpOCTpaHeHHs paarocuraana d) Hopmainu K GazoBomy

GpOHTY pagHOBOJHBI B MECTE MPUEMA €) JOMICPOBCKOTO CMEIIEHUS YacTOThI f) aMILTUTY IbI
NPUHATOTO CHTHAJIA.

B ocHOBy M3MepeHUs HallpaBICHUS Ha IEJb IEJIH MOJO0KEHO U3MEPEHUE ... a) 3aJCPKKH
CUTHaJIa MPH PAaCHpPOCTPAHCHUH PAJMOBOJHBI OT MepeaaTyuKa J0 IeJd U o0paTHO b)
JUTMTENILHOCTH 30HAMPYIOIIETO CHTHaja C) CKOPOCTH PAaCIpPOCTpaHEeHHs paguocurHaia d)
HOpMaJH K Ga3oBoMy (DPOHTY paguOBOJHBI B MECTE MPHUEMA €) JOIIEPOBCKOTO CMEIICHHUS
4acTOTHI f) aMIUIUTY IbI IPUHSATOTO CUTHAJIA.

. ®u3nueckass OCHOBAa U3MEPEHHsI CKOPOCTH JIBHXKCHHSI IIEJIM CBsi3aHA C UBMEPCHHEM ... a)

3aJIep>)KKH CUTHAJIA TIPU PACIPOCTPAHESHUH PAIUOBOJIHBI OT NIepeIaTIMKa 10 e 1 00paTHO b)
JUTMTEIILHOCTH 30HAMPYIOIIETO CHTHaja C) CKOPOCTH PACIPOCTpaHECHHs paguocurHaia d)
HOpMaJH K Ga3oBoMy (DPOHTY pagUOBOJHBI B MECTE MPHUEMA €) JOIIEPOBCKOTO CMEIICHHUS
4acTOTHI f) aMIUIUTY IbI IPUHSATOTO CUTHAJIA.

. MeTon o630pa paauonokaTopa, €ro paboune 4acToThl, MOLUTHOCTh U3TyUYEHHUsI, BUJl MOYJISIIUN
ABIAKTCA ... a) TAKTUYCCKUMHU XAPAKTCPUCTHKAMH CUCTCMBI b) TEXHUYCCKUMHU
XapaKTEePUCTUKAMHU CHCTEMBI C) (QYHKIHMOHAJIBHBIMH XapaKTEePUCTUKAMHU cHUcTeMbl d)
anmnapaTypHbIMM XapaKTEpUCTUKAMHU CUCTEMBI €) CTPYKTYPHBIMH XapaKTEepPUCTUKaMU CHCTEMBbI

f) SJICKTPUYCCKUMH XaPAKTCPUCTHKAMH CUCTEMBI.

. 30Ha jaelcTBHs, BpeMs 0030pa, paspemarmias CrocoOHOCTb, MPOMYCKHAs CIIOCOOHOCTH
ABIAKTCA ... a) TAKTUYCCKUMHU XAPAKTCPUCTHKAMH CUCTCMBbI b) TEXHUYCCKUMHU
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10.

XN R DD

14.
15.

16.
17.

18.

19.
20.
21.
22.
23.

24.
25.

26.
27.

XapakTepUCTUKAMU CHUCTEeMBl C) (PYHKIIMOHAJIBbHBIMH XapaKTepUCTHKaAMU cucTeMbl d)
anmnapaTypHbIMU XapaKTEPUCTHKAMH CUCTEMBI €) CTPYKTYPHBIMU XapaKTEPUCTHKAMH CUCTEMBI
f) aneKkTpUYeCKUMH XapaKTEePUCTUKAMHU CHCTEMBI.

. JanmpHOCTB NEHCTBHSI aKTUBHOTO PAIMOJIOKATOpa B CBOOOTHOM MPOCTPAHCTBE BO3PACTALT C ... a)

YMEHBIIIEHUEM JJUHBI BOJHBI b) yMeHbIIeHHEM 3(P(HEKTUBHON MOBEPXHOCTH AHTEHHBI
panmojiokaTopa ¢) yBeJHMYeHHEM MOIIHOCTH myma d) ymeHbmieHHEM 3(PPEeKTUBHOU
MMOBEPXHOCTH PACCESHUS 1IN €) yBeIndeHneM KoddduipreHTa pa3nuaumMocTy f) yBennaeHnem
TEMIIepaTypbl OKPYKAFOIIEH CPEJIbI.

. Paccesnue pagnoBOJIHBI BO BCE CTOPOHBI OJIMHAKOBO MPHU O0y4YEeHHU OO0OBEKTa HAOIIOICHUS

XapaKTEepHO MJIS ... a) CMEIIAHHOTO Teperu3yuyeHus b) pe30HaHCHOTO MEePEU3TydeHUs C)
3epkayibHOTO nepensiydeHus d) quddy3Horo nepensnydeHusl.

. YTJI0BBIE IIYMBI 11U BBI3BAHHI ... a) QIYKTyallHsIMUA aMIUTATYIbl CUTHAJIBI b) GiyKTyanusMu

dazoBoro ¢ppoHTa BOJHBI C) GIYKTYyaIUSIMH JTOIJIEPOBCKOTO CMEINICHUs paarocurHaia d)
GIIyKTYyanusiMi paiioCUTHajA MO YacToTe.

. OIIP pealbHBIX CIOKHBIX IIEJIEH ¢ MHOKECTBOM OJIECTSIINX TOUEK OMUCHIBACTCS ... a) 3aKOHOM

Paiica b) 3akoHom Penest ¢) skcrioHeHITMATBHBIM 3aKOHOM d) paBHOMEPHBIM 3aKOHOM.

Ecim reomerpudeckne pasMepsl e MeHble saeMenTa paspemenus PJIC, To Takue uenu
Ha3bIBAOT ... 4) TOYECYHBIMHU b) MIIOCKUMH C) MMOBEPXHOCTHO-pactpeaeaéHHbIMU d) 00bEMHO-
pacupenenEHHbIMA.

9.1.2. IlepedyeHb BONPOCOB /ISl 324€Ta C OLEHKOM

Yro sBasercss Gu3NUECKOW OCHOBOW PAaJIMOTEXHUUYECKHX METOJIOB U3MEPEHUs AAbHOCTH J10
o0BbeKTa HabMoAeHUsA?

Kakoii mapameTrp npuHuMaeMoil paJiOBOIHBI HECET HH(OPMALIHIO 00 ee «yTiie Ipuxoaa»?

UYTo TaKoe «IEIEHIOBaHNE», KAKUE CYLIECTBYIOT METO/IbI IEJIEHIOBAaHUA?

Yro aBnsieTcs (pU3NIECKON OCHOBOM M3MEPEHHS PaIualIbHOW CKOPOCTH 00beKTa HaOI01eH s ?
Kakue pakTopsl OrpaHUUMBAIOT 1aTBHOCTD PAIUOIOKALMOHHOTO HAOMIOACHNS?

KaxoB auana3zoH AJIMH BOJIH, UCHIOJB3YEMbIX B paauoiokanuu? YeM oH onpenensercs?

Yro Takoe nanbHOCTH nAeicTBus PJIC?

Hanummure ocHOBHOE ypaBHEHHE PalMOJIOKALIUU U TOSCHUTE BXOASILNE B HETO BEJINYUHBI.
Kakue ¢akTopsl, He yUTEHHbIE B OCHOBHOM YpaBHEHHUH PaTUOJIOKAINH, BIUAIOT HA TATbHOCTh
neiicreus PJIC y noBepxHocTH 3eMnn?

Yro takoe 3¢ pexTuBHas MoBepxHOCTh paccesHus (JI1P) paanonokanonHoi nenu?

. Kax moxxno n3meputp JI1P kakoro-nubo 3a1aHHoro oobexra?
. Uro Takoe (hIyKTyanuu paarooKallMOHHBIX LeJel 1 KaKOBbI IPHYUHBI UX TOSBICHUS?
. Kakum 3aK0OHOM MO’KHO anIIpOKCHMMPOBATHh IUNIOTHOCThH paclpezencHus BepositHocTeid DIIP

peayIbHBIX Lenen?

Kak naiitu OIIP oTpaxeHuii 0T 3¢eMHON TOBEPXHOCTU?

Kakue kputepuu ONTUMaIbHOCTH MPAaBUI NPHUHATHUS PEHICHUS O HAJIMYUU UIU OTCYTCTBUHU
curHaina Bam u3BecTHbI?

B uem 3akiI04aroTcsi COOTBETCTBYIOIME IPAaBUIIa IPUHATHUS PELICHUS?

HauepTuTte CTpYKTYpHYIO CXE€MY ONTHMAJIBHOTO OOHAPYKUTENS PaIUOUMITYJIbCA C MIOJTHOCTHIO
M3BECTHBIMH MapaMeTpaM, IPUHUMAEMOro Ha (poHe HOpMAJILHOTO OENoro HIyMa.

OT Kakux nmapaMeTpOB CUTHaja, IOMEXU U CXEMBI 3aBUCAT BEPOSATHOCTH NPABUIBHOTO
OoOHapyXEHUS U JTO)KHOU TpeBOTH?

[Touemy BEpOSITHOCTD JIO)KHOM TPEBOI'M OOBIYHO BBIOMPAIOT OYEHb MaJIOi?

KakoBsl (huzndeckre NpuYHHbI MOTJIOMICHUS PaIHOBOIH B atMochepe?

Kak ko3 ¢puiueHT noriomeHus 3aBUCUT OT JJTUHBI BOJIHBI?

Uro Takoe quarpamma suaumoctu PJIC ?

HavepTtuth npumepHsbIi BUJ AMArpaMMbl BUAUMOCTH. OOBSACHUTH (U3HUECKYIO TIPUPOIY €€
JIENIECTKOBOU CTPYKTYPBI.

HauepTuTh Ha NOCKE CTPYKTYPHYIO CXE€MY HMMIYJIbCHOI'O JallbHOMEpa C MHAMKALMEH Ha
AIIEKTPOHHO-JIy4€BOM TPyOKe U MOSCHUTD €ro paboTy C MOMOIIBIO SMIOP HANPSKECHUH.
IlepeuncnuTh NCTOUHUKH OTPEMIHOCTEN N3MEPEHUS NAJIbHOCTH.

Yro Takoe KOAPPHUIMEHT yXyALICHUS MOTEHIIMATIbHONH TOYHOCTH?

KakoBbl yTH yMEHBIIEHUS MOTPELUIHOCTU U3MEPEHMS AAJIbHOCTU 3a CYET HECOBEPIIEHCTBA
UHJUKaTopa?
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28. Uto Takoe pazpermiaromias CmocOOHOCTh O TaTbHOCTH?

29. Uto Takoe paspermiaromniasi CmiocOOHOCTh O aTbHOCTH M PaguaIbHOM CKOPOCTH?

30. Yo Takoe moTeHIMaIbHAs pa3peniaronias CiocCOOHOCTh?

31. Ilouemy peanpHas paspeniaronias CrocOOHOCTh MO TaTbHOCTH OTINYACTCS OT MOTEHIIUATBHOM?

32. Yro Ttakoe kKodPUIMEHT yXyAMICHHUS pa3pearomeid crnocoOHocTr?

33. Kak cBs3ana pasperniaromias CrmocoOHOCTh ¢ (YHKIMEH HEONIPEACICHHOCTH?

34. Kak cTpouTcs anmaparypa Ui ONTUMaJbHOTO Pa3pelieHus ON NalbHOCTHU U paavalibHOU
CKOpoCTH?

35. Urto Takoe paaroI0KaIMOHHBIN 0030p MPOCTpaHCTBA?

36. [Touemy 0OBIYHO 0030p IPOCTPAHCTBA PACCMATPUBACTCS TOJIBKO MO YTIIOBBIM KOOpIUHATAM ?

37. Kakue crmoco6sl 0630pa MpoCTpaHCTBA CYIIECTBYIOT?

38. Uto Takoe koddduimeHt od630pa?

39. Haueprture ykpynHeHHYIO CTpYyKTypHYI0 cxeMmy PJIC kpyroBoro 0630pa u mosicHute ee padborty
C TIOMOIIIBIO 3MIOP HANPSXKEHUH B XapaKTEPHBIX TOUKAX.

40. 3agadyy ¥ METOALI HABUTAIIUH.

41. CucteMbl TOCaJKU CaMOJIETOB CAHTUMETPOBOTO Auamna3zoHa. [[puHIuUN mocTpoeHus, cocTan
Ha3eMHOM 1 OOPTOBOM ammapaTyphl.

42. Pagunocucrema OnmxHel HaBuramuu camosietoB VOR/DME. Ilpuniunel onpeneneHus yria u
pacCcTOsTHUS, COCTaB HA3eMHOW U OOPTOBOM armapaTypsbl.

43. JlonnepoBcKasi cucTeMa aBTOHOMHOW HaBUrauuv camosieToB. [IpuHuun moctpoeHus,
XapaKTePUCTUKU CUTHAJIOB.

44. HaBuranumoHHbIi KoMIUIEKC. [[pHHIIUIIBI KOMIUIEKCUPOBAHUS U3MEPUTEIICH.

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATENbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosaTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaita He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B Yy4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIJIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaTbCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICIIMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuunauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUSA, B T.4. B (hopmMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3amUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCIUILUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUIl ¢ OrPaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns oW ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbSI U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHaJIbl, MEpEeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA JUISA JIMI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI U1 MHBAJIUIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

I[J'IH JMng € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOU (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHUS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYMUBAETCS BpeMs Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. sl Takux oOyyarouuxcs mpeaycMaTpuBaeTCs
noctynHas popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHIOJIB30BAHUEM YCIYT ACCUCTEHTA;

— IpPEeJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHUBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHUYEHHBIMH BO3MOYKHOCTSIMU
310POBbS U MHBAIHAOB MO AUCHUILIMHE MPEIycMaTPUBAET MpeaocTaBleHne nHpopmaluu B popmax,
aJIaNTUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMALIUU:

Jst M1 ¢ HAPYIIEHUSIMU 3PEeHHUsI:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMH cJiyXa:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJILHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeYaTHOM (opme.

HpI/I H606XOI[I/IMOCTI/I JI JIUL ¢ OTPAaHMYCHHBIMU BO3MOXHOCTAMHU 340POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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