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1 IlepeyeHp mNUIAHHPYEMbIX Ppe3yJbTATOB OO0y4YeHHUs 10 JAUCHUILIHHE
(Moay/10), COOTHECEHHBLIX ¢ IUIAHUPYEMBbIMH pe3yJbTaTaMH OCBOCHUSA
00pa3oBaTeJIbHOM NPOrPaMMBbI

1.1. Ilenu Oucuunaunvt

JucrummmHa obecrieunBaeT (GOPMHUPOBAHUE YCTOWYMUBBIX MPOGECCHOHATHHBIX
3HAHUW, YMEHUN M HABBIKOB B 0O0JIACTM HAYUYHBIX HCCIEIOBAHUU ISl pa3pabOTKH
ANEKTPOTEXHUYECKUX CUCTEM M YCTPOUCTB, MOTYUYCHHUE JOCTOBEPHOM MH(MOPMALIMH O
TEXHUUYECKOM COCTOSIHUU TaKMX CHUCTEM, UX UCIBITAHUS U BHEAPCHHUS.

1.2. Ilepeuenv ghopmupyemvix KomnemeHyui

B pesynbprate OCBOEHUS IUCLUIUIMHBI (MOIYJis) y 0OydYaromerocs AOJKHBI
c(OpMUPOBATHCA  CIEIYIONIME KOMIIETEHIIMHM, BBIPAKEHHBIE 4Yepe3 pe3ysbTar
oOydyeHHs] 1O JAWCHMIUIMHE (MOIYNI0), Kak 4YacTb pe3yjibTaTa OCBOEHUS
00pa3oBaTeIbHON MPOTPaMMBI:

1.2.1. Yuueepcanvnovie komnemenyuu (YK):
JucrumnmHa He GOpMHUPYET YHUBEPCATbHBIE KOMITCTCHITHH.

1.2.2. Obwenpogpeccuonanvuvie komnemenyuu (OIIK):

B pezynvmame oceoeHus OUCYUNTUHBL ACNUPAHM QOJIMCEH 001A0amb IManamu
Gdopmuposarus credyiowux KomMnemerHyuil, BbIPANCEHHbIX Yepes pe3yibmam
0byuenus:

Jranbl
Komnerenuus Ilepeyens MuIaHUPYyeEMBbIX
¢dopmuposan
st pe3yJbTaToB 00y4eHHs 110
Hudp Conep:xanue KOMITETeHIIH AMCHUIIMHE
3HaTh
BUABl  JKCIIEPUMEHTOB U  3ajJau
Bnagenuem METO0JIOTUEeN ONTUMM3ALMKU TIporecca 00paboTKu
UCCIIeIOBaHUM B cepe TEXHUKH pe3yiabTaToB
OIIK-2 |1 TexHOJOTuH KOopabiiecTpOeHus I- III Ymersn
Y BOJHOT'O TPaHCIOpTa OTIpeIeNIATh 1IeIb SKCIIEPUMEHTA
Baanern
METO/1aMHU TUTaHUPOBAHUS
OTCEUBAIOIEr0 IKCIIEPUMEHTA
'oToBHOCTBIO K  pa3paboTke 3HaTh
HOBBIX METOJOB HCCJICIOBAHHS KHOEPHETHYECKHUHA METO/I, 17001
u ux IPUMEHEHHUIO B METO/I0M «UEPHOTO SIIIIUKA
OIK-4 CaMOCTOATEIIbHON Hay4HO- LII Ymersn
UCCIIeI0BaTEIbCKON BBIOpATh mapaMeTp ONTHUMHU3ALUU
NEeSATETLHOCTH B chepe Baaners:
KOpaOJIECTPOGHUSI W BOJIHOTO MetogaMu  MOHMCKa  ONTUMAJILHOTO
TpaHcnopTa peteHust

1.2.3. Ilpogheccuonanvrvie komnemenyuu (I1K):
He dbopmupyet npodeccrnoHambHbIe KOMIETEHITUH.
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2 MecTto aMCHUIUIMHBI (MOAYJsI) B CTPYKType o00pa3oBaTebHOH
MPOrpaMmbl
Jucrurraa (MOAyJb) pealu3yeTcsl B paMKax BapUaTUBHOMU 4acTH

(6a30Boii, BApHATUBHON WIIH
(axyIbTaTHBHOM)

OCHOBHOM MpoQecCHOHAIbHON 00pa30BaTeIbHON MPOrpaMMBbl.




3 O0beM AUCHMILUIMHBI (MOAYJIS) B 3a4e€THBIX eIUHHMLAX (3.€.) ¢ yYKa3aHHEM KOJMYECTBA aKaJAeMHUYeCKHX HJIHN
ACTPOHOMMYECKHMX YACOB, BbIIEJICHHBIX HA KOHTAKTHYI0 padoTy 00y4alonuxcs ¢ npemnojanareaeM (10 BUIAaAM Y4eOHBIX
3aHSATHI) 1 HA CAMOCTOSITEJIbHYIO Pa00Ty 00y4aKOIINXCS

s OYHOM dbopmMbI O0yUECHMUS:
(04YHOM, 320YHOM)
Bcero yacos
®opMbI KOHTPOJIA Bcero 3.e. S cemecTp
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4 Copnep:xxanue IMCHUIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM
(pa3nesam) ¢ ykazaHueM OTBEAEHHOI0 HA HUX KOJIMYECTBA aKaAeMHYeCKUX
YacoB U BUAOB Y4eOHbIX 3aHATHI

4.1. Pazoenvt u memot Oucyuniunot (M00yJjisn) u mpyooémKkocms no 6U0am
YUeOHbIX 3anamuil (6 aKademuueckux 1acax):

HaumenoBanue TeMbI Jleknun 113 JIP CpP

Ne | (pa3nena) MU CIUIINHEI
(Moxyis1) 0] 3 0] 3 0] 3 (0] 3
3a7a4u ¥ IPUHITUIIBI

| |mmaHupoBaHus 2 2 16
AKCHEPUMEHTA

2 |ILmanel nepBoro nopsiaka 2 2 14

3 [Litanbr BTOpOTO MOpsiKa ) ) 14
[lmanupoBanue
AKCIIEPUMEHTA C

4 |kayeCTBEHHBIMU 4 4 14
(dakTopamu

5 MeToabl MOUCKa p p 14
OINTUMAJIBHOT'O PEIIEHMUSI.
BCEI'O 18 18 72

[Tpumeuanus: O — ounas popma oOyuenus, 3 — 3aouHas hopma oOydeHusI.
4.2. Cooeporcanue pazoenoe u mem OuCUUNIUHb

Tema 1. 3aaun ¥ MPUHLUIIBI ITTAHUPOBAHUS IKCTIEpUMEHTA[ | -4]

[InanupoBaHue »HKcrepuMEHTa Kak Hayka. OCHOBHBIE TOHSTUS TEOPUU
skcriepuMenTa. OCHOBHbBIE 33/laud, penlaemMble IUTaHMpoBaHueM. [IpuHLHIIBI
IIaHUpOBaHUs  3KcriepuMmeHTa. Cranuum  uccnenoBanus. [IpeaBapurenbHoe
u3zyyeHue o0bekTa. OTcenBaronyil 3KkcepuMeHT. MeTo paHrOBOUM KOPPEIIALIMH.

Tema 2. [Inans! nepBoro nopsaxa [ 1-4]

CocraBinenune miuaHa OJKcrnepuMmeHTa. Ilmanel  momHOro  ¢pakTopHOrO
DKCIIEPUMEHTA (I1DD3). [IpoBenenue DKCIIEPUMEHTA. [Iposepka
BOCIIPOM3BOAMMOCTH  ombITOB.  (Crarhcrhueckass — OLEHKAa  pe3yJbTaTOB
skcriepuMenTa. J{poouslit hakTopHsbIil sxcniepumenT ([IPI). [lnan B3BemBanms.

Tema 3. Ilnanst BTOpOro nopsiakal 1-4]
OptoroHanbubie Tianbl. [lnaner Xaptiu. PoratabenbHble mianbl. OnpeneneHue
3HAYUMOCTH KOI(D(OUIITMEHTOB perpeccu il IUIAHOB BTOPOTO  TOPSIKA.
OptroroHanbHble 1anbl. [Inansr Xaptin.



Tema 4. [InannpoBaHue SKCIEpUMEHTA ¢ Ka4eCTBEHHBIMU (hakTopamu [1-4]

Jlatunckue kBanpatel. Ilmamer Tuma 3 K. CumIiekc-riaHupOBaHue.
OTtceuBaromuii 3KCriepuMeHT. MeTo1 ciydaitHoro OanaHca.

Tema 5. MeTonbl moucKka ONTUMATIBLHOTO perieHus. [ 1-4]

[TapameTpsl ontumuzanuu. TpeboBaHUS K MOapamMeTpy ONTUMHU3AIUU.
OO6oOmeHHprii  mapameTp ontuMmm3anuu. Merton 3aiipens-I'aycca. Meton
CKaHupoBaHusA. Meroz ciaydaiHOro noucka. Meron rpaguenta. Meron KpyToro
BOCXOXJeHus1 (MeToa bokca-Ywmicona). MeToa mociaeaoBaTeIbHOIO CHUMILIEKC-
IJIAHUPOBa- HUSA. METON YCKOPEHHOIO CHUILUIEKC-TUIaHUpoBaHuA. JIMCKpeTHoe
(LIeJI0UYKCIIEHHOE) CUMILIEKC- MIIAaHUPOBAHUE.

4.3. Cooepotcanue nadopamophsvix padom
He npedycmompeHnul

4.4. Cooeporcanue npakmuueckux 3anamuiif5]

Ne paznena

HanmeHnoBaHue mpakTUYECKUX 3aHATUI, CEMUHAPOB
(TeMbl) TUCIUTUTHHBI

Tema 1. 3Bamaun wu
TIPUHITATIBI
MJIaHUPOBAHUS

JKCTIEpHMEHTA [TonHbIi GpakTOPHBINA HIKCIIEPUMEHT

Tema 2. Ilnanbl mepBoro
nopsiaKka

Tema 3. [lmanbr BTOpOTO
nopsiKa

Tema 4. IlnanupoBanue
HKCIIEpUMEHTA C
Ka4eCTBEHHBIMU
baxTopamu

JpoOHbIii (haKTOPHBIN SKCIIEPUMEHT

Tema 5. Merozpl TOHMCKA | BeposSTHOCTHO-CTATUYECKUE METO/IBI MCCIIEIOBAHUM
ONTHUMAJIBHOTO PEIICHUS.

4.5. Kypcosas paboma

He npedycmompena
4.6. Camocmoamenvhnaa paboma. Konmpono camocmoamenvnoil
pabomui[1-15]

B camocrositensHyto paboTy acnupaHTa BXOAUT MOJATOTOBKA K MPAKTUYECKUM
3aHIATHSAM TIyTeM W3YUYEHHUS COOTBETCTBYIOIIETO TEOPETUUYECKOTO MaTepualia u
opopMJICHHS OTYETOB TIO pe3yJbTaTaM NpakTUdeckux paboT. I[loapoOHbIe
PEKOMEHAIMY TI0 OPTaHU3alUHA CAMOCTOSITENIHHONM pabOTHI aCIUPAHTa MTPUBEICHBI
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B METOAMYECKHUX YKA3aHUIX JJII CAMOCTOATEIbHOU paboThl acniupanTa. KoHTposb
CaMOCTOSITENILHOM pabOThl aCHUpaHTa OCYIIECTBISETCS B XOJE€ BBITOJIHEHUS
NPaKTUYECKUX pabdOT M WX 3allUTe, NpPU NPOBEICHUU HHAMBUAYAJbHBIX H
IPYNIOBBIX KOHCYJIBTALUH.

S5 ®oHA OUEHOYHBIX MATEPHAJIOB /IS MPOBEJEHHUS] MPOMEKYTOUYHOM
arrecTanuu 00y4arouuXxcs Mo JMCHUIJINHE (MOIYJII0)

5.1. Ilepeuenv KomnemeHyuil ¢ yKazanuem 3manog ux Qopmuposanus 6
npouecce 0C80€HUA 00pPA306AMENbHOU NPOCPAMMBL 6 HACHMU OUCUUNTIUHbBL

(mooynsn)
Omanui Haumenoeanue
Koumponupyemasn Haumenoeanue memut (pazoena)
dopmuposanusn OUEHOUHO020
KomnemeHnuus oucyunaunsl (Mo0oyns)
KomnemeHnuyuu cpeocmea
Tema 1. 3amaud W TPUHLMIIBI
I- IUIAHUPOBAHUS DKCIIEPUMEHTA 3auéT, TecTt
®opmuposanue | Tema 2. [lnaHpl epBOrO MOPSIKA IIPOMEKYTOUHOI'O
3HAHUU Tema 5. Metonsl IoucKa KOHTPOJIA
ONTHUMAJIBHOTO PEMICHUS.
Tema 1. 3amauM W MOPUHIUIIBI
OIIK-2 - P
IUIAHUPOBAHUS DKCIIEPUMEHTA
dopmMupoBaHue T S M
CHOCOOHOCTEH cMa ~VICTOET fioncka Kommiekr
ONTHUMAJIBHOTO PEMICHUS.
T 2. Ilnanbl nepBoOro nopsjaka Hparetrreci
1L ema 2. p psa paGot
Tema 4. [manupoBanue
HUnmeepayus
. | DKCIIEpUMEHTa C Kaue€CTBEHHBIMU
cnocobHocmell
dakropamu
Tema 3. IImanel BTOporo nopsiaka "
I- 3auért, TecT
dopmupopanue | Tema 4. IlnaHupoBaHue | poMexkyTOYHOro
3HAHUU 9KCIICPUMCHTAa C KAaYCCTBCHHBIMH KOHTPOJI
dakropamu
Tema 3. IImanel BTOporo nopsiaka
I Tema 4. HJ’IaHI/IPOBaHI/Ie KowMmruiekt
AKCIIEPUMEHTa C KaueCTBEHHBIMU
OIIK-4 dopmupoBanue (1)aKT0p AMI 1ip aKTI/g{eCKHX
CocoOHOCTEH P paoort
Tema 5.Meroasl IIOUCKA
ONTUMAIBHOTO PEIICHHUS.
Tema 5.Metonslinoncka
11- ONTUMAJIBHOTO PELICHHUS
Hnmeepayus Tema 4. [LimanupoBanue
cnocobnocmetl | SKCTIEpUMEHTa C Ka4eCTBCHHBIMU
dakTopamu




5.2. Onucanue nokasarejeil 1 KpUTepueB OLCHUBAHUS KOMIIEeTEHIUI HA
Pa3JIMYHBIX 3TANaX UX POPMHUPOBAHHUS, ONIMCAHUE LIKAJ OLCHUBAHUSA

Hlugp
KomnemeHyuu

Haumenosanue
OUECHOUYHO20
cpeocmea

Tlokazamenu
OUeHUGaHUA

Kpumepuu
OyeHueanus

IIkana
oueHueaHuUs

OlIK-2

3auem

Umoczoswiii
oann

Hrorosas
OLlIEHKa
«3aUTCHO» IS
BCEX
MPaKTUYECKUX
3aJaHun u
71a00paTOPHBIX
paboT JaHHOTO
Jrama
COOTBETCTBYET
KPUTEPUIO
OLIEHUBAHMSI
Jramna
(hopMHUpOBaHKS
KOMIICTEHITHI
«OCBOEHOY.
Bce ocranbnbIC
ciIy4au
COOTBETCTBYIOT
KPUTEPHIO
OLICHUBAHHS
Jramna
(dbopMupoBaHUS
KOMIICTEHITUI
«HEe OCBOEHO.

ﬂMXOI’I’lOMMI{QCKaﬂ
wKaia «3a4meHo
—He 3a4YmeHo»
ﬂLDCOmOMMItQCKa}Z
wkKajila «oceoeHa
—He 0CB0€EHA))

Tecm
NPOMENCYMOUHO20
KOHMPOJis.

HWroroserit
Oain

Htoroserit
6amn or 50 mo
100
COOTBETCTBYET
KPUTEPUIO
OLIEHUBAaHHUS
JTaIloB
(dbopMupOBaHUS
KOMIICTEHITU I
«OCBOEHOY».
Htoroserit
Oamn OT
0 o 49
COOTBETCTBYET
KPUTEPUIO
OLIEHUBAHHUS
JTaIloB
(dbopMupoBaHUS
KOMIICTEHITUI

IMxana
WHTEPBAJIOB c
panramu ot 0 1o
100
JlmxoTomuueckas
IIKajga «OCBOEHO
— HE OCBOCHO»




Hlugp
KomMnemenyuu

Haumenosanue
OUECHOUYHO20
cpeocmea

Ilokazamenu
OUeHUBAHUS

Kpumepuu
oyenueanus

Hlkana
OueHUBaHUA

«HE€ 0CBOCHO».

Komnnexm
NPaKmMu4ecKux
3a0aHull

HUmoeoewiii
oann

Hrorosas
OLICHKA
«3a4TCHO» I
BCEX
MPAKTUYECKUX
3aJIaHui
JaHHOTO JTala
COOTBETCTBYET
KPUTEPUIO
OLICHUBAHHUS
Jrara
(dbopMupoBaHUs
KOMIICTEHIIU A
«OCBOEHO».
Bce ocranbnbie
ciaydau
COOTBETCTBYIOT
KPUTEPUIO
OLICHUBAaHHUS
JTama
dbopmupoBaHus
KOMIIETEHITHI
«HE 0CBOEHO).

ﬂLDCOmOMulteC‘Ka}Z
wKajia «3a4meHo
—He 3a4meHo»
ﬂMXOMOMMI{QCKaﬂ
wKajila «0oceo€eHa
—He€ 0CBO€EHA)

OIlIK-4

3auem

HUmoeoewiii
oann

Hrorosas
OILICHKA
«3a4TEHO» IS
BCEX
MPAKTUYECKIX
3alaHuI u
71a00paTOPHBIX
paboT JaHHOTO
JTana
COOTBETCTBYET
KPUTEPHIO
OLICHUBaHUS
JTana
dbopmupoBaHus
KOMITETEHIINI
«OCBOCHO».

,ZZuxomOMuquKaﬂ
wKajia «3a4meHo
—He 3a4meHo»
ﬂuxomomuuecxaﬂ
wKaaia «oceoerHa
—He 0CB0€EHA)
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Hlugp
KomMnemenyuu

Haumenosanue
OUECHOUYHO20
cpeocmea

Ilokazamenu
OUeHUBAHUS

Kpumepuu
oyenueanus

Hlkana
OueHUBaHUA

Bce ocranbHbIe
ciyvau
COOTBETCTBYIOT
KPUTEPUIO
OLICHUBAHMS
Jrama
dhopMupoBaHHS
KOMIICTEHITHI
«HEe 0CBOECHO».

Tecm
NPOMENCYMOUHO20
KOHmMpOs

HUrtoroserii
Oait

Hrorossrit
oamr or 50 mo
100
COOTBETCTBYET
KPUTEPHIO
OLICHUBAHMSI
JTaIloB
dhopMHUpOBaHHS
KOMIICTCHITHI
«OCBOEHOY.
Hroroserit
0amn oT
0 bifs) 49
COOTBETCTBYET
KPUTEPHIO
OLIEHUBAHMS
JTaIloB
dbopmupoBaHus
KOMIIETEHITHI
«HE OCBOEHOY.

IIIxama
HMHTEPBAJIOB c
panramu ot 0 10
100
JnxoTomuueckas
IIKajga «OCBOCHO
— HE OCBOCHO»

Komnnexm
NPAKMU4ecKux
3a0aHull

HUmoeoswiii
oann

Hrorosas
OIICHKA
«3aYTCHO» I
BCEX
MPAKTUYECKUX
3aJaHui
JaHHOTO JTala
COOTBETCTBYET
KPUTEPUIO
OILICHUBAHUS
JTama
dbopmupoBaHus
KOMIIETEHITII
«OCBOEHO».
Bce ocranbHbIC
ciyvau
COOTBETCTBYIOT
KPUTEPUIO

ﬂMXOI’I’lOMMI{QCKa}Z
wKaia «3a4meHo
—He 3a4YmeHo»
ﬂuxomomuquKaﬂ
uwKajila «oceo€eHa
—He oceoeHa)
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Haumenosanue
Hlugp Ilokazamenu | Kpumepuu Illkana
OUEHOUHO020
KoMnemenuyuu OueHueanus | OUeHUBaHus OUeHUBaAHUA
cpeocmea
OLICHUBAHUS
JTana
dhopMHUpOBaHHS
KOMIIETECHIIU I
«He 0CBOEHO.

5.3.Tunosvie  KoHmpobHble 3A0AHUA  UIU  UHbBIE  MAMEPUATbI,
HeoOXo0umvle 014 OWEHKU 3HAHUI, YMEHUIl, HABbIKO8 U (uau) onvima
0esimeIbHOCMU, XAPAKMEPUYIOUWUX IMANbL YOPMUPOBAHUA KOMNEMEHUUIL 6
npouyecce 0C80CHUS 00OPA306aAMENbHOI NPOZPAMMDbL

5.3.1 KomnemenyusOIIK-2«BnageaueM meToAoJIOTHE HccienoBaHuil B cdepe
TEXHUKHU U TEXHOJIOTUU KOPaOJIECTPOCHUS U BOAHOTO TPAHCIIOPTA»

Iman I — Popmuposanue 3nanuu

[lepedyeHb TUIOBBIX BOMPOCOB K TECTY MPOMEKYTOYHOTO KOHTPOJISL:
[InanupoBaHue 3KCIEPUMEHTA KaK HayKa.
OcHOBHBIE 331a4H, PEIIaeMbI€ IIIIAHUPOBAHUEM.
[IpyHLIMTBI IUTAHUPOBAHUS SKCIIEPUMEHTA.
Cranuu uccnenoBaHusl.
[TpenBaputenbHOE U3yyeHHE OOBEKTA.
OTtcenBarmMii SKCIEPUMEHT. MeTOI paHIOBOM KOPPEJISALIHH.
CocraBneHue miaHa 3KCeprUMeEHTa.
[Inanet momHoro ¢aktopHoro »skcnepuMenta (I[1DI). IlpoBenenue
IKCIIEPUMEHTA.
9 IIpoBepka BOCOPOU3BOAUMOCTH OIBITOB.
10 Cratuctuueckast OLEHKA PE3YyJIbTATOB SKCIIEPUMEHTA.
11 HpoOHslii pakTopHbIi 3KcriepuMeHT (D).
12 1Inan B3BEHIMBaAHUS.
13 OproronaibHbI€ IIAHBI.

01NN kW

14 Tlnansl Xaptiu.

15 PoraTtabenbHble TUTAHBI.

16 Ompenenenue 3HAYUMOCTH KOX(DQUIIMEHTOB perpeccuu Ui IIJIaHOB
BTOpOTo nopsiaka. OproroHanbHbie ianbl. [Inane XapTiu.

17 JlaTnHCKHE KBaJIpaThl.

18 Cumruiekc-rIaHupOBaHUE.

19 OtceunBaromuii 5KCIEPUMEHT.

20 Mertop cimyuaiiHoro OanaHca
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21 OHTI/IMI/ISaHI/IH MOIIHOCTH M MCECT YCTAaHOBKHM HCTOYHHKOB peaKTHBHOﬁ
MOHIIHOCTHU MCTOJOM AUHAMHUYCCKOTO ITPOIrpaMMHUPOBAHMA.

22 ABTOMATH3MPOBAHHBIA pacyeT W BBIOOP MAPAMETPOB SIEKTPUUYECKHX
ceret 6- 10 kB.

Oman Il - Popmuposanue cnocoonocmet

[TpakTudeckoe 3ansaTue: «[lomHbIi (hakKTOPHBINA SKCIIEPUMEHT.

[IpakTuueckoe 3ajaHWe  BBIMNOJHACTCA  KaXAbIM  OOydYaloIIMMCS  C
MOCJIETYIOUTUM KOJJIEKTUBHBIM O0OCYK/IEHUEM.

3agaHus Ha MPAKTUKYM:

- HCCIIEIOBAaTh JJIEKTPOTEXHUYECKOE CPENICTBO C IMPUMEHEHUEM ITOJHOTO
(baKTOpHOTO PKCIEPUMEHTA U MOJTYUYUTh MATEMAaTUYECKYIO MO/IENb.

TunoBeie BOMPOCHI K MPAKTHYECKUM 3aHATHSIM

1 B 4em CymHOCTb IUIAHUPOBAHUSA IKCIIEPUMEHTA?

2 llosicHuTe pa3HUIly MEXIY aKTUBHBIM U NMTACCUBHBIM SKCIIEPUMEHTOM.

3 Kakwue 3amaun pemiaet TeopHs IUIaHUPOBAHUS SKCIIEPUMEHTA?

4 UYto Takoe (axTopbl ONTUMHU3AIMM W Kakue TpeOOBaHHS K HUM
MPEIBABISIOTCS?

5 Kak BbIOpaTh YpOBHM BapbUpOBaHUs (PaKTOPOB?

[Ipaktuueckoe 3ansatue: « poOHbIN (HaKTOPHBII SKCIIEPUMEHT)

3agaHue Ha MPAKTUKYM:

HccnenoBarh 3IEKTPOTEXHUUYECKOE CPEACTBO C IMPUMEHEHHUEM JIPOOHOTO
(baKTOPHOTO PKCMIEPUMEHTA U MOTYUYNUTh MATEMAaTUYECKYIO MO/IENb.

TunoBeie BONPOCH! K MPAKTHYECKUM 3aHATUSM:

1 B dyem cymHoOCTh ApOOHOTO (DAKTOPHOTO JKCIEPUMEHTa M KaKue
MaTEeMaTUYECKHE MOJIEIH OH TTO3BOJISIET UCCIIEI0BATh?

2 Kakyro o0nactb ONHCHIBAET YpPaBHEHUE PErPECCHM, TIOJTYYEHHOE C
noMouipro J[M3, 1 B KAKMX TPaHMIAX €T0 MOKHO MCIOJIb30BaTh?

3 Yro Takoe B3aUMOJEHCTBHUE (PAKTOPOB M CKOJBKO HMX MOXET OBITh B
JADD?

4 Kak cocraBmsieTcs M KaKMMH CBOWCTBaMH oOOJaaeT MaTpuia IIjIaHa
JADPD?

5 KakoB nopsinok onbsIToB mipu JPI?

Iman IlI- Humezpayus cnocobnocmeii

TuroBbIe BOMPOCHI K 3aIIUTE MPAKTUYECKUX paldoT:
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1 B d4YeMm CymHOCTh NOJHOTO (PAKTOPHOTO OKCHEPUMEHTa M KaKue
MaTEMaTUYECKHE MOJEIH OH MO3BOJISIET HCCIIE0BATh?

2 Yro Takoe B3auMoAeicTBHE (DAaKTOPOB U CKOJIBKO uX B [1DD?

3 B ueM cymHOCTH U 1€ CTaHAapTH3auy MaciTaba GpakTopoB?

4 Kak cocraBisieTcsi M KaKUMH CBOMCTBaMHU 00JIalaeT MaTpulia
riaHupoBanust [1PI?

5 Kak npoBeputh BOCIPOU3BOJUMOCTD OIBITOB?
Kak npoBepuTh a/IeKBATHOCTh MOJYYEHHON MOAEIH?
[IpoBenure cpaBHUTENBHBIN aHanu3 [1OD u 1P
Kak nepeitt kK HICXOAHBIM (PU3NYECKUM BEIMUYMHAM
UTto Takoe reHepaTop IJiaHa U U3 KaKuX COOOpaKeHU OH BhIOUpaeTcs?
10 Yrto Takoe KOHTpPACT IJIaHA U CTO Takoe 0000IIA0IINI KOHTpacT?
11 Yrto Takoe cMemaHHOCTb KOA(PPHUITMEHTOB PETPECCUH U KaK €€ HAaUTh?

O 0 31 O

5.3.3 Komnemenyus OIIK-4«I"0TOBHOCTBIO K pa3pabOTKE HOBBIX METOJOB
UCCIENOBAHUSI M HUX  IPUMEHEHUI0O B CAMOCTOSITENIBHOW  Hay4HO-
UCCIIEOBATENbCKON ACIATEIBHOCTH B cdepe KopadeCTpOEHUs U BOJHOIO
TpaHCIIOPTa»

Iman I — Popmuposanue 3nanui

[lepedyeHb TUIOBBIX BOMPOCOB K TECTY MPOMEKYTOYHOIO KOHTPOJISL:
TpeOoBaHus K mapaMeTpy ONTUMU3ALIIH.
O0600UIEeHHBIH TapaMeTp ONTUMU3ALUU
Merton 3aitnens-I aycca.
Merton ckaHUpOBaHUS.
Merton cityyaiiHOTO roucka. Meroa rpaiueHra.
Merton kpyToro BocxoxaeHus (meroq bokca-Yuicona).
Merton 1nocie10BaTeaIbHOr0 CUMILIEKC- TIAHUPOBAHHUS.
MeTon yCKOPEHHOI0 CUILIEKC-TUIAHUPOBAHUS.
JuckpeTHoe (1IeTOUNCIEHHOE) CUMILIEKC-TUIAHUPOBAHUE
10 JlerepMuHupoBaHHass M  CTOXacTHYecKas IIOCTAaHOBKa 3aJad B
AIIEKTPOIHEPTETHKE.
11 OcHoOBHBIE BUBI CTyYalHBIX COOBITUH.
12 Krnaccuueckast BEpOSATHOCTh CIIy4ailHOTO COOBITHS.
13 Craructrueckasi BEpOSITHOCTb CIIy4YalHOTO COOBITHS
14 T'mcTorpamma pacupeaeneHus CIIy4ailHON BEJTUYUHBI.
15 HopmanbHbIl 3aKOH pacrpeneincHusl.
16 bunomuanbHOE pacrpeaeeHUe CIy4ailHONW BEJTUYUHBI.
17 3akon IlyaccoHa.
18 Tlonsitue cratucTuyecko rumnote3bl. [IpoBepka  CTaTUCTUUYECKUX
TUIOTE3.
19 VYcnoBus npumenenust kputepusi CTbIOJICHTA.
20 Cymnocts kputepus [Iupcona.

O 001N DN kK~ W —
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21 Meton craTuCTUYECKUX UCTIbITaHUK (MeTo1 MoHTe-Kapio).

Iman [I-Dopmuposanue cnocobnocmeti

[TpakTrueckoe 3aHATHE! «BeposTHOCTHO-CTaTHYECKHE METO/IBI
VCCIIEOBAHUID)

3ajaHue Ha MPaKTUKYM:

HccnenoBaTh 3J€KTPOTEXHUYECKOE CPEACTBO C MPUMEHEHUEM BEPOSTHOCTHO
CTaTUCTUYECKUX METOOB.

[IpakTryeckoe 3aHsATHE:  «BeposTHOCTHO-CTaTUYECKHWE  METOJbI
UCCJIeIOBAHUI»

3amaHue Ha MPaKTUKYM:

HccnenoBarh 3MEKTPOTEXHUYECKOE CPEICTBO C MPUMEHEHUEM BEPOSITHOCTHO
CTATUCTUUYECKUX METOJIOB.

Iman IlI- Humezpayus cnocobnocmeti

Tumnosbie BOIIPOCHI K IMPAKTUYCCKHUM 3aHATHAM

OcHOBHBIE BUIbI CITyYalHBIX COOBITUH.

Kraccruueckast BEpOATHOCTb CIIy4ailHOTO COOBITHSL.

Cratuctrueckasi BEpOSITHOCTh CIIy4alfHOTO COOBITHUS

I'mcrorpamma pacnpenesieHus Cily4aiHON BEJIMYHHBI.

HopManbHbIM 3aK0H pacipeaeieHusl.

buHoMmansHOE pacnpeneneHue Ciry4anHou BEJIMYHUHBI.

3akoH IlyaccoHa.

OcobenHoctu pacuera napameTpoB pexuma 39C

Pacder snmekTpruecknx Harpy30K BEpOSATHOCTHBIMA METOIAMH
10YnpolieHHast CTpYKTypHas CXe€Ma BO3MOXHBIX PEXKUMOB  PaOOTHI

anekTpudeckoit cetn IIC.
1 1Pacuer pexxrma 2IeKTPUYECKON CETH B BEPOSATHOCTHOM IMOCTAaHOBKE.
120cHOBHBIE BEPOSITHOCTHBIE METObI, IPUMEHSIEMBIEC B SJIEKTPOIHEPTETHKE.
13Cnyyaiinbie COOBITHS B 3JIEKTPOIHEPTETHKE.

O 01N DN K~ W —

5.4. Meroanueckue  MaTepuajbl, ONpeAeIsOmUe  MPoueAypPbI
OLCHUBAHUS 3HAHUWI, YMEHHWil, HABBIKOB W (MJHM) ONbITA [1eATEJIbHOCTH,
XapaKTepU3yuuX 3Tanbl GopMupoOBaHUS KOMIIETEHIIUI

5.4.1 Memoouka oyenku mecma npoMeiICymo4H020 KOHMPOJis
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Tect npoMeKyTOYHOTrO KOHTPOJIA COCTOUT M3 10 3amanuii, HanpaBIEHHBIX Ha
OLICHKY 3HAaHWI XapakTepU3yIOIIUX OCBOCHUE 3TanoB (YacTel) KOMIIETEHIIUI
OIIK-2, OIlK-4sman I-@opmuposanue 3nanuti

Kaxnoe w3 3amaHmii Tecta, B Cilydae IPAaBWIBHOTO BBIITOJIHEHUS,
ouenuBaercs B 10 OamwtoB. Ilpoumenypa TeCcTUpOBaHHMS OpraHM30BaHa B
MUCBMEHHOH (hopMme.

TecT NMpoMexXyTOYHOrO KOHTPOJISI COJNEPKHUT 3aJaHHUsl 3aKpbITOrO THHOA C
MHO>KECTBEHHBIM BBIOOPOM, COJEpIKallle HECKOJbKO BapHaHTOB OTBETOB, W3
KOTOPBIX OJIMH MpaBWIbHBIN. B paMkax mpoueaypbl TeCTUPOBaHUS 00ydarouuics,
JUISl JAHHOTO BUJIA 3a/IaHUM, ONPENEIeT U OTMEYAET OJUH BapUaHT NPaBUIBHOIO
C €ro TOYKHM 3pPEHHUS OTBETOB. 3aJaHUE CUUTAETCS BBIIIOJIHEHHBIM B TOM CIIydYae,
€CJIM OTMEUYEH OJIMH BapUaHT OTBETOB. B MpOTHBHOM ciiydae 3aJjaHUE CUHUTACTCS
HEBBITIOJIHEHHBIM. Ecin oOywaromuiics He OTMETHJI HU OJHOTO BapuaHTa OTBETa
Ha 3aJIlaHuE TECTa, TO OTBET HA JAHHOE 33J]aHUE CUUTAETCS HEPABUIIbHBIM.

Bpewms, BeiaensieMoe Ha BBIIIOJHEHUE TECTA, HE MOYKET NPEBBIIATH 45 MUHYT.

TecT cuuTaercs YCHEIIHO BBINOJHEHHBIM B Cllydae, €ClIM O0ydaroluics
Habeper 50 wmm Oonee 0aioB, YTO COOTBETCTBYET JAEMOHCTpalUU
chopmMupoBaHHOCTHU dTana « Popmuposanue snanuty xomnerenuuit OIK-2, OIIK-
4 B 4aCTH AUCIUILIUHBI (MOIYJIs).

B ciywasx, ecnu OTBETHI Ha 3aJaHUs JOIYCKAIOT HESICHOCTH U Pa3HOYTECHHS
(moMapku, WCHpaBieHWs U  T.L.), TMpernojaBaTelb BIOpaBe  3aJ]1aBaTh
JOTIOJIHUTENbHBIE BOMPOCHI, HAMPABJICHHbIE HA YTOYHEHUE YPOBHS 3HAHUU,
YMEHHI M HABBIKOB aclUpaHTaa B paMKax OCBOCHHS KOMIETEHLHH IO JTaHHOW
JUCLUTLIAHE.

5.4.2. MeTtoiMKa OLIEHKY MPAKTUYECKUX 3aJIaHUM MO0 JUCIUIIIIMHE

KoMIuiekT nmpakTHUuecKux 3aJaHuid MO JUCLUIUIMHE HAalpaBi€H Ha OIEHKY
YMEHHMM M HaBBIKOB, Xapakrtepusyromux ocBoeHne kommnereHuuu OIIK-2, OIIK-
49man IlI- Dopmuposanue cnocobnocmeti, sman Il - Humeepayus
cnocobHocmell.

[Ipy npoBeneHUU MNPAKTUKYMa OILEHUBAETCA JOCTH)KEHUE OOyYaroluMcCs
1eseil, MOCTaBIeHHBIX B pab0OTe B COOTBETCTBUU C 3aiaHueM. OUeHKa «3aumenoy
BBICTABJISIETCSL ACTIUPAHTY, €CJIM OH JIOCTUT BCEX IIEJIeH, MOCTaBJICHHBIX B padoTe,
BBITIOJTHUJI BCE€ 3aJlaHusl MO TeMe 3aHsATHsA, O(OPMHUI HX COOTBETCTBYIOIIUM
o0pa3oM, CMOT TIpaBUJIBHO OTBETUTH TMPU HEOOXOJMMOCTH Ha BOMIPOCHI
MPENo/IaBaTes MO CYIIECTBY BBIMOJIHEHHOW paOOTHI.

OneHka «He 3aumeHo» BBHICTABISETCS OOydYarolmeMycs, €clid OH He
BBITIOJTHUJI WJIM HE TMPENOCTaBWJ BCE 3aJaHUsl MO TEME€ 3aHATHS, HE CMOT
MPAaBWJIBHO OTBETUTh HA BOIPOCHI MPENOJABATENSI MO CYLIECTBY BBINOIHEHHON
paboTHI.

5.4.3. Memoouka oyenku 3auema no OUCUUNTUHE

3ader SBISETCA METOJIOM JIEMOHCTpAllMd pe3yjbTaTOB OOy4YeHUus 1o

JUCUUIUIMHE U SIBJSETCS MPU3HAKOM CPOPMUPOBAHHOCTH BCEX MPETyCMOTPEHHBIX
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ATaNoB KOMIIETEHIIMA B MpPOIIECCE OCBOCHUS 00pa30BaTEIbHOW MPOTrpaMMbl B
YaCTU JUCHUIUIUHBI (MOJTYJIS).

3a4eT Mo MUCIUIUIMHE BBICTABIISIETCS MO UTOraM pabOThl 00y4arolierocs B
TEUEHHUE CEMECTpa, MPU YCIOBHUM BBITIOTHEHUS TpeOOBaHUM paboueil mporpaMmbl
TUCIUTUINHBL. [Ipr CBOEBpEMEHHOM BBINMOJTHEHUH U 3aIUTE, TPEOyeMbIX paboT
OLICHKA «3a4YTEHO» BBICTABJISIETCS 0€3 CIEUaIbHOr0 COOECe 0BaAHMS.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJbHOW Y4YeOHOM JIMTEPATYPHI,
HEe00X0UMOi1 1JI1 OCBOECHHUS TUCIMILIMHBI (MOLYJIA)

a) OCHOBHAsI yueOHasl JJUTEepaTypa

1 OcHOBBI H300peTaTeNIbcKOo paboThl [DNEKTPOHHBINM pecypc]| : yueO.
nocodbue / M-Bo Tpanci. Poc. ®eneparuu, ®I'OY BIIO "HI'ABT" ; nox pen. B.
I1. T'openosa. - HoBocubupck : H'ABT, 2009. - 264 c. : us. ui. - CeteBoii pecypc.
OTtkpriBaeTcs ¢ ucnosb3zoBanuem Adobe reader Bepcun 9.0 u HOBee.

2 T'openos, C.B. OCHOBBI HAyYHBIX UCCIIEIOBAHUN [ DJIEKTPOHHBIN pecypc]|
: yue6. nocooue / T'openoB Cepreit BanepreBuu, ['openoB Banepuii Cepreesuu,
['puropreB Errenmii Anekceesnu ; C. B. I'openo, B. C. Tl'opemos, E. A.
['puropreB ; M-Bo Tpancmn. Poc. ®enepanuu, den. roc. OwomxeT. 00pa3oBar.
yUpeKJIeHHEe BbICIHI. 00pa3oB. "CuOup. roc. yH-T BOAHOrO TpaHcmoprta'. -
HoBocubupck : CI'VBT, 2016. - 532 c. : un. - CereBoit pecypc. OTKpbIBaeTCs ¢
ucnosbzoBanueM Adobe reader Bepcuu 9.0 u HOBee.

0) OoonontnumenvHaa 1umepamypa

3 TopenoB Banepuii [laBnoBuu. JlokTopaHTaM, acnupaHTaM, COMCKATEIISIM
YUYEHBIX CTEMEHEH M YYEHBIX 3BaHUM [DJNEKTPOHHBIN pecypc]| : MpaKTUUECKOE
noco6bue / B. I1. I'openos, C. B. I'openos, B. I'. CansHuKkoB. - 5-¢ u3j., nepepad. u
non. - HoBocubupck : HIABT, 2012. - 553 c. - CereBoit pecypc. OTKpbIBaeTCs C
ucnoas3oBanueM Adobe reader Bepcuu 9.0 1 HOBee.

4 OcCHOBBI MHXXEHEPHOT'O TBOpUECTBA [DJIEKTPOHHBIM pecypc| : y4eOHUK
1St ctyaeHToB By30B / ['openoB Banepuii [1aBnoBuy [u ap.] ; M-Bo Tpauncn. Poc.
®enepauuun, PI'OY BIIO "HI'ABT" ; nox pea. B. I1. 'openosa. - HoBocubupck :
HI'ABT, 2011. - 466 c. : uB. uin. - CereBoil pecypc. OTKpbIBaeTCsA C
ucnosibzoBanueM Adobe reader Bepcuu 9.0 u HOBee.

7 MeToaguyeckne YyKazaHUs s O0y4alOIIMXCA IO OCBOCHHUIO
AUCHUIIIMHBI (MOYJIAA)

1 HWBanoBa, E.B.KoHAyKTMBHBIE  DJIEKTPOMAarHUTHBIE  TIOMEXU B

anekTpuueckux cersax 6-10 kB / HBanoBa Enena BacunbeBna, Pynmenb
Anexkcanap Anekcanaposud, B. II. I'openos ; E.B.lBanosa, A.A. Pynnens, noa
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pen. I'openosa,B.I1. ; M-Bo Tpancn. P®, HoBoc. roc. akaa. Boa. TpaHci., OMCKuit
¢umman. - Omck : HCABT, 2004. - 284 c.

8 IlepeyeHnnb yueOHO-METOAMYECKOT0 O0ecTieYeHUs IJIsl CAMOCTOATEIbHOI
padoTHI 00y4aKOIIMXCH M0 JMCUHUILVINHE (MOIYJII0)

2 HBaHoBa, E.B. Mertonudeckue yKa3aHus 1o OpraHu3aluu
camMocToATeNbHON paboTsl oOyuvaromuxcs/ E.B. MBanoma, B.I'. CanbHukoB. —
CI'YBT, 2017. — Pexxum noctyna: http://www.ssuwt.ru/education/uchebnye-plany-
rabochie-programmy-i-drugie-dokumenty/. — 3arm. ¢ 2kpaHa. (pazgen
«Metoauueckue U MHbIE JOKYMEHTBD»)

9 Ilepeyenb pecypcoB MHGPOPMANHOHHO-TEJIEKOMMYHHMKALIMOHHON CeTH
"UuTepHer" (manee - cerb '""UHTepHer'"), HEOOXOAMMBIX [JISi OCBOCHHUSA
AUCHUILIUHBI (MOIYJIs1)

3 Beicmas arTecTanroHHas KOMHCCHS TPH MHUHHUCTEPCTBE OOpa3oBaHUS U
Hayku P® [Onextponnsiii pecypc]. — URL:http://vak.ed.gov.ru, cBOOOAHBIN. —
3aru. ¢ 3KpaHa.

4 Kartanor  HayyHbIX  KOH(EpeHUUU[DIEKTpOHHBIM  pecypc].  —
URL:http://konferencii.ru/, cBoO60 HBIN. — 3ari. ¢ SKpaHa.

5 Poccuiickas rocymapcTBeHHass OMONHMOTEKa [DJIEKTPOHHBIM pecypc]. —
URL:http://www.rsl.ru, cBOOOHBIN. — 3arJI. ¢ KpaHa.

6 Poccuiickas ~ KHWXKHas  majara [OnexkTpoHHBIN  pecypc].  —
URL:http://www.bookchamber.ru, cBo00aHBIN. — 3ari1. ¢ 2KpaHa.

7 Poccuiickas HarmoHanbHas OWONHMOTEKa [DJIEKTpOHHBIM pecypc]. —
URL:http://www.nlr.ru, cBoOOAHBIN. — 3arJI. ¢ IKpaHa.

8 DnexkTpoHHas oubMoTexal DJIeKTPOHHBIN pecypc]. —
URL:http://elibrary.ru./, cBoO0AHBIN. — 3ari. ¢ IKpaHa.

9 DOnektpoHHas  Hay4yHO-TexHuYeckas  Oubnmoreka DPI'BOY  BO
«CI'YBT»[2Onexrponnsiii pecypc]. — URL:http://library.nsawt.ru/, cBoGOAHBINA. —
3ari. ¢ 3KpaHa.

10 DnekrponHas Oubnmnoreka auccepraunii Poccuiickoid rocynapcTBEHHON
oubmmorexu [DnekTponubiid pecypc]. — URL: http://diss.rsl.ru, cBoO0oaHBIN. — 3arI.
C DKpaHa.

11 Bcepoccuiickuii WHCTUTYT Hay4YHO-TexHUYeckoil uHpopmanuu PAH
[DnexTponnsiii pecypc]. — URL: http://www.viniti.ru, cBoOOmHBIN. — 3ari. c
dKpaHa.

10 Ilepeyenbr HWHGPOPMALMOHHBIX TEXHOJOIHH, HCHOJIb3yeMBbIX MpPH
OCYLIECTBJIEHMH 00pPa30BaTeJIbHOr0 MpoLecca Mo AMCHUIVIMHE (MOIYJII0),
BKJIIOYasi IepeYyeHb MPOrpaMMHOr0 odecrmedyeHUusi M HHEPOPMALMOHHBIX
CIMPABOYHBIX CHCTEM (MPH HEOOXOAUMOCTH)
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- ITaket IMpOrpaMMHOI o oOecneueHus JJIs1 BBIIIOJITHCHU A paC‘IéTOB.

- [lakeT mpukIagHBIX OUCHBIX MPOTPAMM, BKIIOYAIONINI B C€0SI TEKCTOBBIN

npolieccop,
rpaduKoi.

cpenctBa mpocmorpa pdf-daiimoB um cpeactBa paboThl €

- Koncynberanmonno-npaBoBas cuctema «Koncynprant [1mocy.
-OnexTpoHHO-O0nbMMoTeuHas cucrema «Jlaapy https://e.lanbook.com/.

11 Onmcanue MaTepHAJIbHO-TEXHUYECKOM 0a3bl, HeOOXOAMMOW s
OCYyILEeCTBJICHHSI 00Pa30BaTEJILHOIO MPoLecca Mo JUCHUILIMHE (MOIYJIIO0).

HaumeHoBaHue
CHEeNUAJIN3UPOBAHHBIX Ay IMTOPHIA,
KaOMHETOB, JJadopaTopuii

IlepeyeHb 0CHOBHOTO 000pYy/0BAHMA

Ha6o E€MOHCTPAI[MOHHOTO 00OpYIOBaHMS: JOCKA

VueOHas ayAuTOpUsl VIS TPOBEICHHUS p A pall oro  ODOPyA A
. ydeOHas,  MYyJIbTUMEIAMWHBIA  TPOEKTOp,  JAKpaH

3aHITHIA JICKIIMOHHOTO THIIA 2

MPOCKITUOHHBIH.
Y4eOHass ayauTopusi Ui MPOBEICHUS
NPaKTUYECKUX 3aHATUH, TPynnoBbix W | Habop aeMOHCTpallmOHHOrO OO0OpYAOBaHUS: JIOCKa
WHIMBUTYTBHBIX KOHCYJIbTAIlNH, | ydeOHass, = MyJBTUMCIUHHBIA  MPOEKTOP,  JKpaH
TEKYIIEro KOHTPOJIS U MPOMEKYTOYHOHN | IPOCKIIMOHHBI ¥ YHUBEPCAIbHBIC CTEHJBI IS
aTTecTaluu MpoBeACHUS J1abOpPaTOPHBIX PadboT
YyeOHast ayIUTOpUs st | KommbroTepHas TEXHHUKA c BO3MO>KHOCTBIO
CaMOCTOSITEIILHOM pabothl | moakitoueHus k ceru "MHTepHeT" M obOecrieueHUuEM
0o0yyJaronmxcs JOCTYyTIa B 3JIEKTPOHHYIO UH(POPMAITMOHHO-

00pa3oBaTeNbHYIO CPEly OpraHU3aIHH.
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