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AHHOTaNINA

HucuurumHa «Metonsl 00pabOTKM M aHalW3a JAHHBIX» BXOIUT B 00pa3oBaTEIbHYIO
IPOrpaMMy BBICILIErO 00pa30BaHus — MPOrpaMMy MarucTpaTyphl MO HAIIPaBJICHUIO MOATOTOBKU/
CIIELUAIILHOCTH 27.04.01 «CranpapTuzanus u METPOJIOTHS HaIlpaBJIEHHOCTH
«Metponoruueckoe  00ecledyeHHE  HHTEUIEKTyaJbHBIX  IPOLIECCOB M MPOU3BOJICTBY.
Juctummaa peanu3yercs kadempoid «Neby.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CJIETYIOIIUX KOMIIETEHIIUH:

VYK-1 «CrocobeH ocCymecTBIsITh KPUTUYECKHH aHaiu3 MPOOJEMHBIX CHUTyalluid Ha
OCHOBE CUCTEMHOTI'0 TI0JIX0/Ia, BbIPA0AThIBATh CTPATETHIO ACHCTBUI»

VK-2 «CriocobeH ynpaBisiTh IPOEKTOM Ha BCEX ATalax e€ro >KU3HEHHOTO ITUKJIIa»

OIIK-9 «Cmocoben pa3pabarbiBaTh airOPUTMbI W TPOTPAMMBI, TPHUTOIHBIC IS
NPAaKTUYECKOTO MPUMEHEHHs] B OOJIACTH MPOQPECCHOHATIBHON NEATETBHOCTH, C MPUMEHEHHEM
COBPEMEHHBIX HH(GOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH U C y4eToM TpeOoBaHUM
MH(}OPMaLMOHHON 0€3011aCHOCTI»

CopepxaHue UCHUIUIMHBI OXBAaThIBA€T KpPYr BOIPOCOB, CBSI3aHHBIX C H3YYCHHEM
METPOJIOTMYECKUX CBOMCTB MH(POPMALIMOHHO - U3MEPHUTENBHBIX CUCTEM, (DYHKIMOHUPYIOIIHUX B
COCTaBe KPYIHBIX YIPABJIAIOIINX KOMIUJIEKCOB U MPEAHA3HAUYCHHBIX ISl KOCBEHHBIX U3MEpPEHUN
00OOIIEHHBIX  TOKa3aTeleld  TEeXHOJIOTMYECKHX  MPOIECCOB W KPYIMHOMAcHITaOHOTO
000pyI0BaHUs.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHHU3alUN
y4eOHOro Tmpolecca: Jgekyuu, J1adopamopuvie pabomvl, camocmosmenvhas paboma
obyuarowe2ocs.

[IporpaMMoil IHUCHUIUIMHBI TPETYyCMOTPEHBbI CIEAYIOIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6miasi TpyA0EMKOCTh OCBOEHHS JUCLUHUIUIMHBI COCTaBISAET S5 3aueTHBIX enuHul, 180
4acoB.

SI3bIK 00yUYeHUs IO JUCIUILTUHE KPYCCKHH »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
[lenbto MTUCHUIUIMHBI ABISETCS HU3ydeHHUE MpoOsieM IupOoBU3ALMM U3MEPEHHM, MpUMEHEHUe
U3MEPUTENBbHBIX 0a3 3HaHMIA; 0COOEHHOCTEH ammapaTHBIX W MPOTPAMMHBIX 4YacTedl Hu(POBBIX
CpEICTB U3MEPEHHUIA.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhICIIeTO oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb MmIaHUPYEMBIX PE3yJIbTATOB O0yUEHUS 110 AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare M3ydeHus NAUCHUILIUHBI OOYYaIOUIUICS JODKEH 00J1alaTh CIelyoIuMU
KOMIETCHIMSIMH WM WX YacTaMU. KoMIeTeHIIMy U MHAMKATOPhI X JOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Tabmuna 1 — [lepeueHp KOMOETEHIMH U UHAUKATOPOB UX JIOCTHXKEHUS

Kon u
Kareropus (rpymnmna) Konx n HauMeHoBaHMEe HHAMKATOpa
HAaUMEHOBAHUE
KOMIIETEHITHH JOCTUKEHHS] KOMITETEHITUU
KOMIETCHIINH
VYK-1.3.2 31atb uugpoBbie pecypchl,
UHCTPYMEHTBI U CEPBHUCHI, BKIIIOYAsI
UHTEIJIEKTyaJIbHBIE, JJI PELICHUS
YK-1 Cnocoben 3aa4/mpobaem npodeccuoHaIbHON
OCYLIECTBIISATh JESTEIbHOCTH
kputnueckui ananus | YK-1.V.1 ymeTs uckaTth HyXHbIE
IPOOJIEMHBIX UCTOYHUKU UH(POpMALIUU; aHAJIM3UPOBATh
YHuBepcaibHbIE p o bop ’ P ’
P CUTyalluil HA OCHOBE | COXpaHATh U MepeaaBaTh HH()OPMALIHIO C
CUCTEMHOI'0 UCTIOJIb30BaHUEM U(POBBIX CPENICTB;
MOJIX0/1a, BbIpa0aThIBaTh CTPATETHUIO IEHCTBUM IS
BbIpa0aThIBaTh pelieHus mpoOIeMHON CUTyaliu
crpareruto aeiictuil | YK-1.B.2 BnageTs HaBbIKaMu
HCIIOJIb30BaHHUs aITOPUTMOB U LU(PPOBBIX
CPENCTB, MPEJHA3HAUYCHHBIX JIJIsl aHAIN3a
vH(pOpMaIIUY U JaHHBIX
VYK-2.V¥.2 ymeTb BbIABUTATH
aJIbTEPHATHUBHBIC BAPUAHTHI IEVCTBUM C
VYK-2 Cnocoben P p
EJIbI0 BBIPAOOTKU HOBBIX ONTUMANIBHBIX
YHuBepcanbHble YIOPAaBIATh TPOEKTOM . N
QITOPUTMOB JIEHCTBUHN IO IPOEKTY
KOMITETEHIINH Ha BCEX JTarax ero

JKHN3HCHHOI'O IUKJIa

VYK-2.B.2 BnageTh HaBbIKaMH pELICHUS
npo¢eCCHOHANBHBIX 33]1a4 B YCIOBHUAX
1 poBHU3aIIH 00IIECTBA

OIIK-9 Crocoben

OI1K-9.3.1 3Haer MareMaTUUYECKHUE METOIBI

paspabarbIBaTh Y MOJIETH JUIsl pa3pabOTKU alrOPUTMOB U
AITOPUTMBI U MIPOrpaMM, IPUTOJIHBIX JJIs1 TPAKTHUYECKOTO
IIPOrpPaMMBl, pUMEHEHHs B 001acTH NMPOodhecCHOHATbHON
MIPUTOJIHBIE JISI NeSITeNIbHOCTH
IIPAaKTHUYECKOTO OIIK-9.3.2 3HaeT ob1acTu NpUMEHEHUS
O6menpodeccuonanbHble | IPUMEHEHUS B CTaH/IapPTHBIX AJITOPUTMOB MAIIMHHOTO
KOMIIETEHIIUH o0nactu 00y4YeHHs, KOMITBIOTEPHOTO 3pEHHUs,
MpoeCCHOHAIBHON | 00pabOTKM €CTECTBEHHOTO sI3bIKa Ha 0aze
JESATEIBHOCTH, C aHAJTUTUYECKON TUIaTGOPMBI H/UITH SI3bIKA
MIPUMEHEHUEM MIPOrpaMMHUPOBAHHUS
COBPEMEHHBIX OIIK-9.3.3 3HaeT MeTo bl Pa3paboOTKH
MH(OPMaLOHHO- ITOPUTMOB U MIPOTPAMMHOI0 00ecieueHus
KOMMYHMKAIIMOHHBIX | B paMKaxX CUCTEM UCKYCCTBEHHOIO




TEXHOJIOTUH U C WHTEJUIEKTa

ydyetoM TpeboBanuii | OIIK-9.V.1 ymeeT npuMeHSTh SA3bIKH
UH(POPMALMOHHOM MPOrpaMMUPOBAHUS M HAaBBIKH PAOOTHI €
Oe3omacHoCTH JAaHHBIMHU, COBPEMEHHbBIE TPOrPaMMHBIE
Cpeabl TSl peIeHHsI TPUKIIAHBIX 33/1a4 C
y4eToM TpeOoBaHM HHPOPMAIIMOHHON
0e30macHOCTH

OIIK-9.V.2 ymeeT npuMeHsITh
COBpPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTHH U MEePCIIEKTUBHBIE METOIbI
WCKYCCTBEHHOT'O MHTEJIEKTA JUISI PELICHUS
3a/1a4 podeccuoHANbHOM 1eATeIbHOCTH
OIIK-9.B.1 BnaneeT npakTUYECKUMU
HaBbIKaMU MPUMEHEHUSI METOIOB
MOJICITMPOBAHMS U AITOPUTMOB Pa3zpabOTKH
MoJienei B 06J1acTi npoQeccuoHaIbHON
JeSITeTbHOCTH

2. Mecro nucuuruinHbL B cTpykType OI1

JlucuumnnuHa MoxeT 0a3upoBaThCs Ha 3HAHUSX, paHee TPUOOPETEHHBIX 00YUYaIOLTUMUCS
MIPY U3YYECHUH CIEAYIOIUX AUCUUTUIAH:
- «MaremaTuyeckue METObl U MOJENIH B HAYYHBIX UCCIEIOBAHUIXY;
—  «OCHOBBI HAYYHBIX UCCIEAOBAHUHN U MEIArOTUKAY;
- «Opranu3aiMoHHO-YIIPaBICHYECKUE KOHLICTIIIMHI 00CCTICUCHHS KaUeCTBAY;
- «Ucropus u dhunocobus HAyKu».

3HaHUs, MOJYYEHHbIE NPH W3YYEHUM Marepuana JaHHOW AMCLUIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YUEHHUH IPYTUX TUCIUILINH:
- «M3mepuTenbHbIE YCTPOMCTBA B aBTOMAaTU3UPOBAHHBIX CUCTEMAX YIPABICHUS»
- «IIpou3Bo/icCTBEHHAs TEXHOJOTHYECKas (IPOU3BOACTBEHHO-TEXHOIOTHUECKas) TPAKTHKAY,
- «IIpou3BOJICTBEHHAS NPEAUILIIOMHAS TPAKTUKA.

3. O0beM U TPyJ0EeMKOCTb AUCLUIUINHBI
Jlanable 00 o0meM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4e€OHOM
paboThI 10 TUCHUIIMHE (M paclpesielieHue 3TOH TpyA0EeMKOCTH 10 ceMecTpaM) IpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh TUCIUIIIINHbI

TpynoemMKocTs 1o
Bun yuebHoli paboThl Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKocmep OUCYUNIUHDL, 5/ 180 5/ 180
3E/ (4ac)
U3 nux uacoe npakmuyeckoii 0020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 34 34
B TOM YHCJIE:

nexuu (JI), (gac) 17 17

npakTudeckue/cemunapckue 3anatus (I13),

(dac)

nabopaTtopHbie padoTs (JIP), (uac) 17 17

KypcoBoii mpoekT (pabota) (KII, KP), (gac)




9K3aMeH, (Jac) o4 4
CamocmosamenvHnas paboma, Bcero (dac) 92 92
Buo npomescymounoi ammecmayuu: 3ayer,
madd. 3auger, sx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI 9K3aMEH

4. CopepxaHue JUCIUTUTUHBI
4.1. PacnpeneneHue TPYIOSMKOCTH JUCIMILIAHBI IO pa3/ieiiaM U BUIaM 3aHITHIMA.
Paznensl, TeMBl AUCHUTIIMHBI U MX TPYAOEMKOCTh TPUBEICHBI B TaOIUIIE 3.

Tabmuna 3 — Pa3ensl, TeMbl AUCUUILIUHBL, X TPYAOEMKOCTh

Paznensl, TeMbl AUCHUITIIHHBL Jlexwmn | 113 (C3)) - JIP KII CPC
’ (uac) (uac) (gac) (uac) (gac)
Cemectp 2
Paszen 1. [IpoGiema 1ud)poBBIX H3MEPEHHI. 1 1 13
Paznen 2. Meronmonorus BO3MOXHOCTH MPUMEHEHUS
OKCIOCPTHBIX CHUCTEM MOHHUTOpPHMHIA TEXHHUYCCKOIO
COCTOSIHMSI ~ DHEPreTHYECKOro  OOOpYyHOBaHUS  C 2 2 11
OLICHKOM METPOJOTUIECKOTO obecrieyeHust
N3MCPUTCIIbHBLIX KOMIIJICKCOB.
Paznen 3. M3meputenbHbie 6a3bl 3HAHMIA. 3 3 14
Paznen 4. Metoast yCTpaHeHns HEONPENEICHHOCTEH U 3 3 15
IIOITOJIHCHUA 3HAHHUU.
Paznen 5. OcoGenHoCTH anmapaTHOH YacTu 4 4 18
(POBBIX CPENICTB M3MEPEHHH.
Paznen 6. OcobeHHOCTH IPOTPAMMHOM YacTH 4 4 21
UQPOBBIX CHCTEM.
HUroro B cemectpe: 17 17 92
Hroro 17 0 17 0 92

[IpakThueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
Oo0yyarolMMHUCS ~ OINpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
npoQeCCUOHATBHON 1EATEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3/iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOIuIE 4.

Tab6muia 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

HOMep pa3aciia HazBanue u COACPIKAHUC PA3ACIOB U TCM JICKITMOHHBIX 3aHATHHI

Paznen 1. Tewma 1.1. MicxomHbie MOJI0KEHUSI B 0030P COCTOSTHUS UCCIIEAOBAHUI 11O
11 POBU3ALMH U3MEPEHUHN U CPEJCTB U3MEPEHUH.

Tema 1.2. LHudppoBuzanus nHGOpMaMOHHO-U3MEPUTEIBHBIX
[IPOLIECCOB.

Tema 1.3. Ilpunnunel opranu3anuu GyHKIIMOHUPOBAHUS, TOCTPOEHUS U
CTPYKTYpa HU(PPOBBIX U3MEPHUTEIBHBIX CPEICTB.

Paszpnen 2. Tema 2.1. JlnarnoctTuueckre napameTpsl U alTOPUTMBbI OLIEHKH
TEXHUYECKOTO COCTOSIHUSI 000py10BaHUS YHEPIeTHUYECKUX YCTaHOBOK
MIPH CO3/IaHUH SKCIIEPTHON CHCTEMBI OLIEHKH (MOHHTOPUHTA).

Tema 2.2. I3meHenue BuOpanuu no mepe u3Hoca. TUIOBbIE JeQeKThI
CHCTEM M MEXaHU3MOB DHEPTeTUYECKUX YCTAHOBOK.

Tewma 2.3. [IporpammHoe obecriedeHre CHCTEMbI MOHUTOPHHTA U




YCTaHOBOK.
Tema 2.4.

OLIEHKH OCTaTOYHOTO pecypca 000pyAOBaHUS SHEPTeTUYECKUX

Mertponoruueckoe 00ecredyeHre U3MEPUTENBHBIX CUCTEM.

Tema 3.1.
Tema 3.2.
Tema 3.3.

Paznen 3.

CocraB ¥ IOCTpOEHHE U3MEPHUTEIBHBIX 0a3 3HAHUH.
Mertoap! popManu3aiy 3HaHUH.
Mopgenu npeacTaBiIeHNs H3MEPUTEIbHBIX 3HAHUH.

Tema 4.1.
Tema 4.2.
Tema 4.3.
Tema 4.4.
ONTUMAJIBHOTO PELICHUSI.

Pasnen 4.

OcHOBHBIE IOHATHS HEYETKUX MHOKECTB.
MeTo bl TONIOTHEHWS 3HAHUM.
Mertoab! npussTUS petieHnit B uudposbix CH.

ANTOpUTMBI pEeLICHHS U3MEPUTENBHOM 3a7ja4u U €€

Paznen 5.

Tewma 5.1. LludpoBbie 1aTINKH.
Tewma 5.2. Lludposeie ananoro-nudpoBsie Tpeodpa30BaATEIH.
Tewma 5.3. [ludpoBsie UHTEPDEHUCHI.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

TeMmbl IPAKTUICCKUX 3aHATHH U UX TPYAOCMKOCTb IPHUBCACHLI B Ta6J'II/II_Ie 5.

Tabmuua 5 — [IpakTudyeckue 3aHsATHs U UX TPYIOEMKOCTb

N3 Hux No
Ne | Tembl npaktrnueckux | @OpMbI NpaKTUYECKUX | TPyHOEMKOCTh, |IPAKTUYECKOU |pa3jaeiia
/11 3aHSTUN 3aHSITUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIUHBI
Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlaGopaTopHble 3aHATHS
Tewmbl JTabopaTOPHBIX 3aHATHH U UX TPYJIOEMKOCTh PUBEACHBI B Ta0OHIIE 6.
Tabmuna 6 — JlabopaTtopHble 3aHAITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue n1abopatopHbIx paboT TpynoemKocTs, | MPakTHHECKOR | pasiena
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 2
1 | Hactpoiika napamMeTpoB 0J0KOB 1 MOJIEIH. 3 6
Opranuzanys BBO/Ia JaHHBIX U BBIBOJA
pEe3yIABTATOB MOJICIUPOBAHUSI.
2 MonennpoBaHue TUCKPETHOro (GUIbTpa Mo 3 6
aHAJIOTOBOMY ITPOTOTHILY.
3 | [IpumeHeHNME BUPTYaTBHBIX TPHOOPOB B 5 6
cpene LabVIEW.
4 | OneHrBaHNe XapaKTEPUCTHK IMMOTPEITHOCTH U 3 6
HEONPEAEIEHHOCTH.
5 CpaBHEHHE METO/IMK pacyeTa B pa3HbIX 3 6
KOHIICTILIMSIX.
Bcero 17

4.5. KypcoBoe npoeKkTupoBaHue/ BBITIOIHEHUE KYPCOBOU PabOTHI

VY4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO




4.6. CamocrodarenbHas paboTa 00y4aroIIXCs
Buiel camocTosiTennbHOM paboThI U €€ TPYJI0EeMKOCTh ITPUBEICHBI B TaOIHUIE 7.

Tabauna 7 — Buabl camocTosTenbHON paboThl U €€ TPYA0EMKOCTh

N Bcero, | Cemectp 2,
Bun camocrositensHoi paboThl
qac qac
1 2 3
M3yueHne TeopeTUYecKoro Marepuasia
55 55
nucuurinHbl (TO)
KypcoBoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3aganus (PI'3)
Brimonnaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 11 11
ycneBaemoctu (TKY)
Jowmamnee 3ananue ([13)
KonTponbubie pabotsl 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOYHOU 26 26
arrectanuu (I1A)
Bcero: 92 92

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJTIO)

yLIe6HO'MeTOI[I/ILICCKI/Ie MaTCpHrajibl JIA CaMOCTOSITEIIbHOM pa6OTBI 06yqa10umxc>1 YKa3aHbl B
n.a. /-11.

6. IlepeueHb MEYATHBIX U ANEKTPOHHBIX YUCOHBIX W3AHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabauna 8 - [lepedyeHpb NEYATHBIX U 3JIEKTPOHHBIX YUEOHBIX M3AaHUN

KonunuectBo
9K3EMILISIPOB B
Ulngl_Hglrl))/ec bubnuorpaduueckas ccpuika 6“22;2(3:“
3JEKTPOHHBIX
IK3EMILISIPOB)
https://znanium.com/catalog/product/1009595 |Auapeiiunkos, A. B.
(mata obpamenus: 07.09.2021). - Pexxum MHTEIUIeK Ty anbHbIE
TOCTYTIA: 110 MOATMCKE. MH(OPMAIIMOHHBIE CHCTEMBI 1

METO/IbI HCKYCCTBEHHOTO
MHTEJJIeKTa : yueOHuk / A.B.
AHnnpenunkos, O.H.
AHnpeiiunkoBa. — MocCkBa :
NH®DPA-M, 2021. — 530 c.
+ Jlon. marepuaisl
[DNeKTpOHHBIN pecypc]. —
(Briciiee o6pazoBanue:
Maructpatypa). — DOI
10.12737/1009595. - ISBN
978-5-16-014883-0.



https://znanium.com/catalog/product/1009595

https://znanium.com/catalog/product/1167725 (Tpodumos, B. b.

(mata obpamenus: 07.09.2021). - Pexxum M HTemiekTyaibHbIe

TOCTyTA: TI0 TIOJIITUCKE. AQBTOMATHU3HPOBAHHBIC
CUCTEMBI YIIPABJICHHUS
TEXHOJIOTUICCKUMU
00beKkTaMu: yueOHOe TTocodune
/ B. b. Tpodumos, C. M.
Kynakos. - 2-¢ u3j., uchp. -
Mockga ; Bomorna : Madpa-
Wuxenepus, 2020. - 256 c. :
ui., a0 — ISBN 978-5-9729-

0488-4.
https://znanium.com/catalog/product/1032131 [[1staeBa, A. B.
(mara obpamenus: 07.09.2021). - Pexxum M HTenneKTyanbHble CUCTEMBI
TOCTyTa: MO MOJIMUCKE. 1 TEXHOJIOTUU : yueb. mocodue

/ A. B. IlaraeBa, K. B. PaeBuu.
- Kpacnosipck : Cub. denep.
vH-T, 2018. - 144 ¢. - ISBN
078-5-7638-3873-2.

https://znanium.com/catalog/product/1032129 [caes, C.B.

(mara obpamenus: 07.09.2021). - Pexxum MHTeeKTyalbHbIE CUCTEMBI :
TOCTyTa: MO MOJIMUCKE. yue0. mocobue / C.B. Hcaes,
0O.C. Ucaesa. - KpacHosipck :
Cub. denep. yu-1, 2017. - 120
c. - ISBN 978-5-7638-3781-0.

https://znanium.com/catalog/product/1060845 |(Oauniios, b. E. Mozaenu u
(mata obpamenusi: 07.09.2021). - Pexxum MpOOJIEMbI HHTEIJIEKTYTHHBIX
TOCTyTa: O MOJIIMUCKE. cucteMm : MoHorpadus / b.E.
OnuHoB. — Mockaa :
NHOPA-M, 2020. — 219 c.
— (Hayunas mpicas). — DOI
10.12737/1060845. - ISBN
978-5-16-015839-6.

7. IlepeueHb 371EKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOU ceTn «IHTepHeT»
[lepeuens 3EKTPOHHBIX o0pa3oBaTeNbHbIX pecypcos MH(OPMALIMOHHO-
TEJIEKOMMYHUKAIIMOHHONH ceTH «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS JUCHUIUIMHBI
npuBe/ieH B Tabymie 9.

Tabmuma 9 - IlepedeHb DIEKTPOHHBIX OOPA30BATENBHBIX PECYpcOB HH(OPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTH «HTEepHEeT»
URL agpec HaumeHnoBanue

http: //science .guap.ru Hayunas u vHHOBanMoHHas fesTenbHocTh ['Y AT

http: //www .consultant .ru (CripaBouno-tipaBoBast cuctema «KoncynpranT ITimrocy

http://www.garant.ru MudopmarmonHo-mpaBoBoi mopran «TAPAHT»



https://znanium.com/catalog/product/1167725
https://znanium.com/catalog/product/1032131
https://znanium.com/catalog/product/1032129
https://znanium.com/catalog/product/1060845
https://clck.yandex.ru/redir/nWO_r1F33ck?data=NnBZTWRhdFZKOHQxUjhzSWFYVGhXYUVETW1PdmNaRHdZNFZ4c3hXM1dla21DTk5yZVBNVmpwTlhiRURSZGlid3BVWTlCRjhMaVpHSWF4UF85NGFZMUo1bnVRZWxnemdHR0RWRmp0bjFYOUk&b64e=2&sign=6eebbd4f1db331f530d71da5a6643efc&keyno=17
http://www.consultant.ru/
http://www.garant.ru/

8. [lepedyenp nHGOPMAIIMOHHBIX TEXHOJIOTHI
8.1. [lepeueHb MPOrpaMMHOTO OOECIEYCHHUs, HCIOIB3YEMOr0 IPH OCYIIECTBICHUU
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILINHE.
[lepedeHp UCTIONB3yEMOTr0 IPOTPaMMHOT0 obecrieueH s npeacTasieH B Tadbmauie 10.

Tabmuna 10 - Ilepeyens nporpaMMHOro 00ecreYeHHsI

Ne i/ HaumenoBanue

He npeaycMoTpeHo

8.2. Ilepeuenp UH(POPMALMOHHO-CITPABOYHBIX CUCTEM,UCII0JIb3YEMBIX pu
OCYIIECTBICHIH 00pa30BaTEeILHOTO MpOoIiecca Mo AUCIHUITITHHE

[lepeyeHp uCHONB3yeMBbIX HH(OPMAIIMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
Tabymue 11.

Tabmuma 11 - [lepeyersr nHGOPMAITMOHHO-CITPABOYHBIX CHCTEM

Ne /i HaumenoBanue

He npenycmorpeHo

9. MarepuanbHO-TeXHUYECKas 0aza
CoctaB MarepHalbHO-TEXHHMYECKONW 0a3bl, HEOOXOOUMOW N1  OCYIIECTBICHHUS
00pa3oBaTeNbHOrO Mpoliecca Mo JUCHUIIINHE, MpeCcTaBIeH B Tabiuiel2.
Tabmuna 12 - CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

HaumenoBanue cocTaBHON 4acTu MaTepuanbHO-TeXHUYecKo | Homep aymutopuu (mmpu

Ne i/
0a3el HEOOXOAMMOCTH )

1 Jlaboparopust ICKYCCTBEHHOTO MHTEIUIEKTA U IIH(PPOBBIX 13-13
TEXHOJIOTHIl B METPOJIOTHHU

2 MynbTuMenuitHas TeKIUOHHAS ayAUTOPUS

10. OueHouHBIE CpeACTBA ISl IPOBEIEHUS TPOMEKYTOUHOM aTTECTAIIMH
10.1. CocraB OLEHOYHBIX CpPEICTB Ui TPOBEICHUS TNPOMEKYTOYHON aTTeCTAIlUU
o0ydaromuxcs Mo AUCUUIUINHE TPUBEAeH B Tabnuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJISl POBEACHHUSI IPOMEKYTOTHON aTTeCTaIluN

Buj npoMeXyTO4YHO# aTTecTanuu [lepedyeHb O1IEHOUHBIX CPEJICTB
OK3aMeH Crircok BONPOCOB K SK3aMEHY;
DK3aMeHaIMOHHbIE OUJIETHI;
3amaun;
TecTsl.

10.2. B kauecTBe KpHUTEpPHEB OLEHKH YPOBHSI COOPMHUPOBAHHOCTH (OCBOEHU)
KOMIIETEHIMI OOYYaIOIMMHCS TPUMEHSETCST 5S-0ajulbHasi MIKajla OIEeHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6annpHast ~ mKajla ~ MOXIYJIbHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJIbHBIM HOPMATUBHBIM aKTOM
['YAIL
Tabmuua 14 -Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIETSHIIUI

Or1reHKa KOMITETEHITUHN

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHITUIA
5-0aiubHas mKana P P (bop




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

«OTIIMYHO»
Ga4YTCHO»

MaTepHa;
— YBEPEHHO, JIOTHYHO, II0CIIEJOBATEIHO ¥ TPAMOTHO €T'0 U3JIaract;

JESITEIIbHOCTHIO HAIPABIICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;

— CcBOOOJIHO BJIAQJIEET CUCTEMOM CIIENHMATIN3HPOBAHHBIX MOHITHIA.

«XOpoHIo»
(GavTCHO»

JUTEPaTYpHI;
— HE JIOIyCKAEeT CYIIECTBEHHBIX HETOUHOCTEH;

HAIPABIICHUS;
— apryMEHTUPYET Hay4IHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIAJCCT CHCTEMOM CIICIIMAIM3UPOBAHHBIX ITOHSITHH.

«Y/IOBJICTBOPUTEITLHO»
«3AYTCHO»

JUTEPaTypHI;
— JIOIYCKaeT HeCYIECTBEHHbIEC OIIMOKU 1 HETOYHOCTH;

HaIpaBJICHUS,
— cJ1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,

— 3aTpyaHseTCs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IIEHUI;

— YaCTHUYHO BJIAJACET CUCTEMOM CIEIMAIM3UPOBAHHBIX HOHSITHH.

«HCYOOBJICTBOPUTCIILHOY
«HE 3a4TCHO»

MaTtepualia;

paccMOTpEeHHH MTPOOJIeM B KOHKPETHOM HAPaBIICHUY;

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKEHHUS;

— He GOpMYJIHPYET BBIBOJIOB M 0000IIICHUM.

10.3. TumnoBbie KOHTPOJIbHBIC 3aJJAHUS WM MHBIE MAaTEPUAIIHI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeicTaBiieHbl B Tadimie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

No /it [Tepedens BOmpoCOB (3a71a4) TSl SK3aMeHa Koz
MHAMKATOpa

PackpoiiTe ncxoaHble NOJI0KEHUS U 0030p COCTOSTHUS YK-1.3.2

1 WCCIIe0OBaHUH 10 IU(PPOBU3AIIMN U3MEPEHUM U CPEACTB
U3MEPECHUM.
Onummre nudpoBU3aIKi0 HHPOPMAIIIOHHO-U3MEPUTETBHBIX

2 IIPOIIECCOB. YK-1.3.2

3 [TosicHuTE MPUHLMIIBI OpraHu3alry (PyHKIIMOHUPOBAHMUS, VK-1.V.1
MOCTPOCHUS U CTPYKTYpa HHU(PPOBBIX U3MEPUTEIBHBIX
CPEICTB.

4 JlaliTe XapaKTEepUCTUKY TUAarHOCTUYECKUX I1ApaMETPOB U YK-1.3.2
AJTOPUTMOB OIIEHKH TEXHUYECKOTO COCTOSTHUS oO0opynoBanus | YK-2.V.2
HHEPreTUUECKUX YCTAHOBOK IIPU CO3/IaHUU SKCIIEPTHOU OIIK-9.3.1
CHCTEMBI OIICHKH (MOHUTOPHHTA). OIIK-9.B.1

S PaccMoTpuTe M3MeHeHre BUOpAIiK [0 Mepe U3HOCA. YK-2.¥.2

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN

— OIlMpasACb Ha 3HAHUA OCHOBHOH H ﬂOHOHHHTCHBHOﬁ JIUTEPATYPHI,

TECHO IIPUBA3BIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHUS C HpaKTH‘ICCKOﬁ

— o0yuyaroluiicss TBEpI0 YCBOMII MPOTrpaMMHBINA MaTepuas, rpaMOTHO U

no CymecCcTtBy wu3jiaraCt €ro, OnvupasCcb Ha 3HaAHHUA OCHOBHOI

— YBA3BIBACT YCBOCHHBLIC 3HAHHA C HpaKTquCKOﬁ ACATCIIBHOCTBIO

— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,

[0 CYILIECTBY M3JaraeT €ro, ONnupasch Ha 3HAHUS TOJIBKO OCHOBHOM

— UCHBITBIBACT 3aTPYAHCHHUA B MNPAKTHYCCKOM IMMPUMCHCHUHA 3HAHUH

— o0yuyaroluiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh IpPOrpaMMHOrO

— JOITYyCKacT CYHICCTBCHHBIC OIIMOKHU u HCTOYHOCTH Ipu




OxapakTepu3yiTe TUIIOBBIE 1e(PEKTHI CUCTEM H MEXaHU3MOB OIIK-9.3.1
SHEPreTUYECKUX YCTAHOBOK. OIIK-9.B.1
6 Onummre mporpaMMHOE oOecriedeHre cucteMbl MOoHUTOpUHTa | YK-1.3.2
1 OIICHKH OCTaTOYHOTO pecypca 000py0BaHUs VK-2.V.2
HHEPreTUUECKUX YCTAaHOBOK. OIIK-9.3.1
OIIK-9.B.1
7 PackpoiiTe MeTponoruueckoe o0ecreyeHrne N3MEPUTEIbHBIX YK-1.V.1
CHCTEM. OIIK-9.B.1
8 [TosicHuTe cocTaB M MOCTPOSHUE U3MEPHUTENbHBIX 0a3 3Hanuil. | YK-2.V.2
9 Uto Brl y3Hamm o Metogax gpopmManusanuu 3HaHun? YK-1.V.1
10 OxapakTepusyiTe MOJeIu MpeAcTaBieHus uMeputenbHbix | YK-1.V.1
3HAHUI OIIK-9.3.1
OIIK-9.V.1
OIIK-9.B.1
11 [TpuBenuTe OCHOBHBIE MOHSATHSI HEUETKUX MHOMXECTB. YK-2.¥.2
12 [TosicHuTe METObI TONIOJHEHUSI 3HAHUMH. YK-2.¥.2
13 [IpokommeHTUpyiiTe  MeTOoAbl  NpuHATHS  pemeHuit B | YK-2.V.2
uugposbix CU. OIIK-9.B.1
14 Onuuure anropuTMbl pelIeHHus] u3MepuTenbHol 3aaaun u ee | YK-1.B.2
ONTUMAJILHOTO PEILIEHUSI. OIIK-9.V.1
OIIK-9.B.1
15 [Tpoananmu3upyiite nudpoBbIC TATIUKH. VYK-1.B.2
YK-2.B.2
16 Packpoiite nudpoBsie ananoro-nudpossie mpeodpazosarenn. | YK-1.B.2
YK-2.B.2
17 [TosicauTe nnppoBbIe HHTEPPEHCHI. VK-1.B.2
YK-2.B.2
18 Oxapaktepu3syite 1(ppoBbie KOHTPOJIEPHI. VYK-1.B.2
YK-2.B.2
19 PaccmoTtpute  coBpemenHble — nu¢poBele  (HelponHble) | YK-1.B.2
KOMIBIOTEPHI. YK-2.B.2
20 Yro Bel 3Haere 0 uudpoBbIX KoMmIiekcax TexHuueckux | YK-1.B.2
cpencT? YK-2.B.2
21 Kak Bbl cuutaere, uto sBisercs ocHoBoM 1udpoBbix | YK-1.B.2
WU3MEPUTEIIBHBIX CHCTEM? YK-2.B.2
22 [TosicauTe OCHOBBI cpeabl rpaduueckoro nporpamMmmupoBanus | YK-1.3.2
LabVIEW. OIIK-9.3.1
OIIK-9.V.1
OIIK-9.B.1
Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3adyera
Kon
Ne i/t [Tepeuens BompocoB (3amav) myist 3adeta / nudd. 3auera HHKATOPA

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO TMPOCKTHPOBAHUS/BBIIIONHEHUS KYpPCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmie 17.
Tabnuna 17 — Ilepeyerp TeM JUIsi KYPCOBOTO MTPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM paOOThI

Ne i/t

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS

KypcOBOH pabOThI




‘ Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

Bonpocel s mpoBeneHHS MPOMEXKYTOYHOM aTTeCTallMd B BHJIE TECTHPOBAHUS
MpeACTaBICHBI B Tabmwuie 18.
Tabauna 18 — IlpumepHbii IepeyeHb BONPOCOB JJisl TECTOB
. Kon
Ne n/nn [TpuMepHBIii IepedeHb BOPOCOB JUIsl TECTOB
UHIMKaTopa
. Kon
Ne n/nn [TpuMepHBIii epedeHb BONPOCOB JUIsl TECTOB
UHJIMKaTopa
[TepedeHpb BOPOCOB VI TEKYIIETO/TIPOMEKYTOYHOTO KOHTPOJIS
1. Jaiite onpenenenne Data Mining YK-1.3.2
a) ATO MPOLIECC BBIACIECHUS U3 JaHHBIX HEIBHON U YK-1.V.1
HECTPYKTYpHUPOBAHHON MH(GOPMAIIUHU U TIPEICTABIICHUS €€ B BUJIC, VK-2.V.2
MIPUTOTHOM JIJISl UCTIOJTb30BAHHUS
0) METO/IMKa cOOpa JaHHBIX
B) TEXHOJIOTUS XPAHEHUS TAaHHBIX
r) COBOKYIHOCTb QJITOPUTMOB MALIMHHOTO 00y4eHUs U 001auyHbIX
TEXHOJIOTHI
2. BrigenuTte ocHOBHYIO po0iieMy, CBI3aHHYIO CO COOPOM JTaHHBIX VK-1.3.2
a) UX KauecTBa YK-1.V.1
0) MTOMCK HYXHBIX JaHHBIX YK-2.¥.2
B) HAJIM4YHE MYCTHIX TYEEeK
r) JTaHHbIE MTPEJICTABICHBI B pa3HbIX opmarax
3. VYKa)KuTe 1Ba OCHOBHBIX THIIA IaHHBIX, KOTOPbIE UCTIOIB3YETCS JIIsI YK-1.3.2
aHanusa YK-1.V.1
a) KaueCTBEHHbBIC U KOJIMYECTBEHHBIC VK-2.¥.2
0) rpaduyeckre U CUMBOJIbHBIC
B) HEKaTeTOpHaJbHBIE U [EJIEBbIC
r) YHCIIOBBIC U IU(PPOBBIE
4. O0603HaubTe IrIaBHYI0 0COOEHHOCTh HOMUHAJIBHBIX JaHHBIX OIIK-9.3.1
a) MO>KHO OIIPENEIIUTD IIPOLIEHT OT LEJIOr0, MOXKHO ITI0CYUTATh OIIK-9.3.2
KOJIMYECTBO, HENb35 BBIUNCIUTH CPEIHEE OIIK-9.3.3
0) JTaHHbIE YIOPSJIOYEHBI 0 KaTETOPHSIM, €CTh BO3MOKHOCTh
BBIUUCIISAT CPE/IHEE 3HAUCHUE
B) 3TO YUCJIOBBIE IaHHBIE, C KOTOPBIMH MOKHO OCYIIECTBIIAThH
MaTeMaTHYeCKHE ONeparuu
r) HEBO3MOXKHO ONPEETUTh MPOLEHT OT IEJIOT0
5. HomuHnanbHbIE JaHHBIE COAEPKAT OIIK-9.3.1
a) HAauMEHOBAHUS KaTeropuil OIIK-9.3.2
0) TOJIbKO BELIECTBEHHBIE YHCIIA OIIK-9.3.3
B) TOJILKO CTPOKHU B BHJI€ TEKCTOBOW MH(POPMALIUU
T') TOJBKO JCHCTBUTEIbHBIC YNCIIA
6. Bribepure BepHOE yTBEpIKICHNE OIIK-9.3.1
a) B HOpMaTUBHBIX JaHHBIX UMEETCS HOJIb, 0003HAYAOLIUI OIIK-9.3.2
OTCYTCTBHE TOT'0, YTO U3MEPSAETCS OIIK-9.3.3
0) WHTepBanbpHbIE TaHHBIE UMEIOT HYJIEBYIO TOUKY OTCYETA
B) [TepemenHbIe, UMEOIINE MTOPSIKOBYIO IPUPOTY, MOKHO
coOupaTh Kak HOMHUHAJIbHBIC, KAK HHTEpBAJIbHbIE, KAK HOPMATHBHBIE




r) ¢uua - 3TO 1eNeBast epeMeHHast

7. [TokaxuTe, 4TO SBIAECTCS OCHOBHBIM HEIOCTATKOM 3KcniepuMeHToB mipu | OITK-9.3.1
cbope TaHHBIX OIIK-9.3.2
a) BBICOKAsi CTOUMOCTb M JNIUTEIIbHOCTh TPOBEACHUS OIIK-9.3.3
0) HEBO3MOXKHOCTb MOJYYUTh HH(POPMALIUIO U3 IIEPBBIX PYK»
B) MOCTaHOBKA KOHKPETHOW 3a/1auM JUIsl MOTYyYeHHSI JaHHBIX
r) HU3Kasi CTOUMOCTb M IPOM3BOIUTEIHLHOCTD

8. Kakumu npenmyiiectBaMu 00J1a1a10T 00J1a4HBIE CEPBEPHI, VK-1.3.2
MCTIOJIb3yEMBbIE JJIs1 XpaHEHHs OONbIINX JaHHBIX? YK-1.V.1
a) o0ecreunBaroT JOCTYI K JaHHBIM HE3aBUCUMO OT BO3MOXHOCTH | YK-2.V.2
BbIXxOAa B IHTEpHET
0) oOecrieunBarOT 0€30MacHOE XpPaHEHUE TaHHBIX B HECKOJIBKHX
KONMX Ha HE3aBUCHMBIX JIPYT OT JIpyra cepBepax
B) o0ecreunBaroT JOCTYI K JaHHBIM U3 JII000H TOUKH
r) o0ecnieunBaeT HEOrPaHUUYEHHBIN JOCTYI

9. B 2016 roxy 6611 npunat O6111eeBpONEeHCKH peraaMeHT o VK-1.3.2
IIEPCOHAJIBHBIX JAHHBIX. Ero riaBHbBIN IPUHINIL: YK-1.V.1
a) JI0OPOBOJIBHOCTD MPEOCTABJICHHS JTAHHBIX VK-2.V.2
0) HE00XO0JUMOCTb IIPEIOCTABICHUS JAHHBIX
B) 0053aTeNbHOCTD MPEIOCTABICHUS JAaHHBIX
r) NpEeOCTaBIICHIE TEPCOHATBHBIX JAHHBIX OCYIIECTBISECTCS
TOJIBKO Yepe3 rocyAapCTBEHHBIC OPraHbl MECTHOT'O CaMOYIIPaBIICHUS

10. [TpumeHeHne OONBIINX JaHHBIX B AJIEKTPOHHON KoMMepumu noiyqmino | OITK-9.3.1
yCIelHoe pa3Butue omarogaps komnanusim-rurantam Google, Apple u | OITK-9.3.2
np. B yem 3akitouaercs ux Biausinue? OIIK-9.3.3
a) KOMIIAaHUM CO3JIaT COOCTBEHHBIE MAPKETIUICHCHI U UHTEPHET-
Mara3uHEI
0) KOMITAaHUU COOMpaIi U aHAJIM3UPOBAaHHbIE
HETIepCOHAIN3UPOBAHHBIE TAHHBIX O MOJIb30BATEISNX
B) KOMITAHUH MPEATI0KHIIN aJTOPUTMBI ISl pa3BUTHSI KOMMEPIIUH U
MIPOJIBIDKEHHSI aITOPUTMOB
r) KOMITAHUH aHAIM3HPOBAIIH NEPCOHATIM3UPOBAHHbIE JAaHHbIE

11. Kakyro u3 nepemeHHbIX npu (OPMUPOBAHUU CBOMCTB 0OBEKTa MOKHO OIIK-9.3.1
OXapaKTEpU30BaTh KAK IUCKPETHYIO? OIIK-9.3.2
a) [Ton yenoBeka OIIK-9.3.3
0) Cpennuii pocT CHOPTCMEHOB
B) KonmgecTBO COTpYTHIUKOB KOMITAHUN
r) PaccrosiHre Mexy TopoiaMu

12. B kakux ciayyasix BMECTO MOJIbI MU MEIMAHBI JTyUllle UCII0JIb30BaTh OIIK-9.3.1
CpelHEE 3HAaUEHNE B KAUECTBE LIEHTPAJIbHON TEHICHIIUU? OIIK-9.3.2
a) €CIIM pacCIpeIeIICHUE SIBISIETCA CAMMETPAYHBIM U OIIK-9.3.3
YHUMOJJAJIbHBIM
0) €CJIM TIPUCYTCTBYIOT 3aMETHBIE BHIOPOCHI
B) €CJIM paclpeielIeHue aCHMMETPHUYHO

13. Mo:keT 1 1oKa3aTeNb CTaHIapTHOTO OTKJIIOHEHHS IPUHAMATH OIIK-9.3.1
OTpHULIATENIbHBIE 3HAYEHUs? OIIK-9.3.2
a) MoskeT, mpu paBHOCTH BCEX 3HAUEHUI B BHIOOPKE OIIK-9.3.3
0) Mo3xerT, eciiu Bce 3Ha4eHHUs B BBIOOpKE paBHBI
B) He moxer, crangapTHOE OTKJIOHEHUE Beerja Oounblie 1
r) He mMoxer, cTranaapTHOE OTKJIOHEHHE Beeraa 0osbie 0

14. Kakyto nH(popmMaiuio no3BosiseT NoIyYuTh CIeaAyoMmui KoI: import YK-1.V.1
matplotlib.pyplot as plt YK-1.B.2




plt.boxplot(data) plt.show() ?

a) rpaduK, 0TOOPaXKAFOIINH ITOCIIEA0BATEILHOCTh PaCIIPEICICHNS,
OT min JJ0 max 3HAYCHUS

0) rpaduk, oToOpakarouuii Meuany, HIDKHUA U BEpXHUT
KBapTHJIH, BO3MOYKHBIE BRIOPOCHI

B) THECTOTPaMMYy 4acTOT pacIpelesieHuil o kiaccy data

r) ATOT KOJI HE CTPOUT rpaduk

VK-2.V.2
VYK-2.B.2

15.

ITpu yBenuueHnH BBIOOPKH, KaK IOMEHSETCS HHTEHCUBHOCTb
BO3HUKHOBEHUS OOJIBIIMX OTKIOHEHHUH (TPyOBIX MPOMAxoOB) OT
BbIOOPOYHOIO CpeAHEro?

a) UX KOJINYECTBO YMEHBIIUTCS, PACIPEAEICHNUE BBIOOPOYHBIX
CPEAHHUX CcTaHeT OoJsiee y3KUM

0) UX KOJIMYECTBO YBEIMUYHUTCS, PACIpPEIeIeHHE BBIOOPOUHBIX
CPEAHHUX CTaHeT OoJiee IMUPOKUM

B) HE TOBJIUSAET

r) UX KOJINYECTBO YBEJIIMUUTCS, paclpeielleHue BHIOOPOUHBIX
CpeHUX cTaHeT 0oJiee Y3KUM

YK-1.V.1
VK-1.B.2
YK-2.¥.2
VK-2.B.2

16.

Packpoiite, kakoil mapaMeTp HaXoaUuTCA B LIEHTpe 95% 10BEpUTEIBLHOTO
MHTEpBaJla, PACCYUTAHHOT'O 110 BEIOOPOYHBIM 3HAYEHUSIM?

a) 3HaueHue CTaHJAPTHOM OMIMOKH CPEeTHEro

0) Bcerna maxomurcs mennana

B) Cpennee 3HaueHNE TeHEPATBLHON COBOKYITHOCTH

r) Bri0opouHOe cpesiHee 3HaUeHHe

YK-1.V.1
VYK-1.B.2
YK-2.¥.2
VK-2.B.2

17.

[TycTh UMeI0TCS HE3aNoMHEeHHbIE YUCIICHHbIE 3HAUeHUS B CTONIOLE B
Ta0JIMIle C TaHHBIMH. B KakoMm ciydae JydIie 3arodHUTh MPOITYIIICHHBIE
JTaHHBIE METMAHHBIM 3HaUYeHUEM?

a) pa3bpoc 3HaueHUN OOJBIION, UMEIOTCSI BEHIOPOCHI

0) 3HAuEHUs B CTOJIOIIE OTBEYAIOT HOPMAIBHOMY PacpeIeICHUIO
B) 3HAYCHHS B CTOJIOIE OTBEUAIOT pacnpeaenenuto [lyaccona nnum
PaBHOMEPHOMY pacipeiesICHUIO

F) 3allOJIHCHUC MCIUAaHHBIM 3HAUYCHUEM HE ABJISICTCA OIITUMAJIbHBIM
pelIeHreM, JIydIle 3an0IHATh HYISIMU WK yJIAsTh CTPOKH C
HEe3allOJIHEHHBIMHA SUeiiKkaMu

YK-1.V.1
VYK-1.B.2
YK-2.¥.2
VK-2.B.2

18.

Brienure stamnsl nporecca aHaiau3a JaHHbIX

a) MOCTaHOBKA 3aJ1a4uM 110 cOOpy JaHHBIX, cOOp nHpoOpManuu,
00paboTKa JaHHBIX, OUUCTKA JaHHBIX, OLIEHKA 3HAYMMOCTH ITPU3HAKOB
0) coop unpopmaruu, 00paboTKa JaHHBIX, OLIEHKA 3HAYUMOCTH
MPU3HAKOB, OYMCTKA JAHHBIX

B) MOCTaHOBKA 33/1auu 110 cOOpy JaHHBIX, cOOp nHpopMaIuu,
00paboTKa JaHHBIX, OIIEHKA 3HAUMMOCTHU MPU3HAKOB, OUMCTKA JAaHHBIX
I') IOCTaHOBKA 3a/1a4yM 10 cOOpy JAaHHBIX, 00pabOTKa JaHHBIX, OUHUCTKA
JAHHBIX, OIIeHKAa 3HAYMMOCTH IPU3HAKOB

YK-1.3.2
YK-1.V.1
YK-2.¥.2

19.

YKaxuTe, B KAKOM ciydae ImprueMiieMa 3aMeHa OTCYTCTBYFOIIHX
3HAYEHUH MaKCUMAaJILHBIM B CTOJIOIE?

a) JU1s1 00pabOTKM KaTEeroprualbHBIX TEPEMEHHBIX, OTBEYAIOITUX
3aKOHY PaBHOMEPHOTO pacIpeieIeHHs

0) JU1s1 00pabOTKM KaTeroprualbHBIX TEPEMEHHBIX, OTBEYAIOIITUX
3aKOHY HOPMAJILHOTO pacipe/IeIeHUs

B) JU1s1 0OpabOTKH IIEIOYMCIICHHBIX 3HAYECHUH

T) JUTst 00pabOTKH HEKATErOPHAIbHBIX MTEPEMEHHBIX

YK-1.3.2
VK-1.V.1
YK-2.¥.2

20.

UYro mompasymesaet Feature Engineering?
a) AQHAJIN3 JIAHHBIX, 3aI10JHEHNE OTCYTCTBYIOIIMX 3HAYEHUH,

YK-1.3.2
YK-1.V.1




CO3/IaHHE HOBBIX MPU3HAKOB, U3BIICUCHHE MOJIC3HBIX MPU3HAKOB
0) paboTy C TaHHBIMH

VK-2.V.2

B) 00paboTKy NaHHBIX-TIPU3HAKOB
r) MIOCTPOCHUE AITOPUTMOB

21. [Tpenmy1iecTBO UCIOIB30BAHHS 00JAYHBIX TEXHOJIOTHI SBIISETCS YK-1.3.2
a) 3aBUCHUMOCTD OT MOAKIIOUECHUSI K UHTEPHETY YVK-1.V.1
0) OCCIUIaTHOE HCII0Ib30BAHHE YK-2.¥.2
B) BO3MOXXHOCTh UMETh JJOCTYT K CBOUM JJaHHBIM B JIF000€ BpeMs U3
0001 TOUKH IJIaHEThI
r) HEOrpaHUYEHHBIE BOZMOXKHOCTH

22. VYkaxkure KpaTkoe onpeaesaeHne 00IaqHbIX TEXHOIOTHA YK-1.3.2
a) TEXHOJIOTMH XpaHEeHUs 1 00paboTKu nHMOpMAITUN YK-1.¥.1
0) TEXHOJIOTHH CO3/I[aHUSI HHTEPHET-Mara3uHoB, ONOIINOTEK, VK-2.V.2
MIOYTOBBIX CEPBUCOB U BeO-CEPBHCOB
B) TEXHOJIOTUH, KOTOPBIE TI03BOJISIOT UCIIOJIb30BaTh MPHIIOKEHHUS,
uHGPaCTPyKTypy W/uiu miaTdopMy, He BiaJies UMH, a apeHIyI0 Ha
CTOPOHE B yAJIEHHOM JOCTYIIE.
r) 00JIerYeHHbIE TEXHOJIOTUU

23. Kaknmu npeumyniecTBamMu 0071a1al0T 00JIaYHbIE CEPBEPHI, YK-1.3.2
HCIIOJIb3YyEMBIC JIJISl XpaHCHHS OOJIBIIMX JaHHBIX? VK-1.V.1
a) 00eceunBaroT AOCTYI K JAHHBIM HE3aBUCUMO OT BO3MOXHOCTH | YK-2.V.2
BbIXoza B IHTepHeT
0) obecreunBarOT 6€30MacHOE XpaHEHUE JAHHBIX B HECKOJIBKHUX
KOIUSX HAa HE3aBUCUMBIX JPYT OT JIpyra cepBepax
B) 00ecIreunBaroT AOCTYI K JAHHBIM U3 JII000# TOUKH
r) o0ecrneunBaeT HEOrPaHUYEHHBIN JOCTYI

24, UYto 00BIYHO CTPOUTCS Ha MEPBOM dTale HCCIeA0BaHN 00bEKTa WIH YK-1.3.2
rporecca: VK-1.V.1
a) npeaMETHast MOJIEIb VK-2.¥.2
0) onucaTenbHast UH(OpMaIMOHHAs. MOJIENb
B) dbopManu3oBaHHasi MOJEIb
r) HegopMaIbHast MOJIENb

25. Mopenu, peacTaBIsitone 00bEKTh U TPOLIECCH B 00pa3HON WITH YK-1.3.2
3HAaKOBOH (hopMme: VK-1.V.1
a) MaTepuaibHbIC VK-2.¥.2
0) UH(POPMaLMOHHbIE
B) MaTeMaTUYeCKUe
r) pusnyeckue

26. Boigenure, 4To oTpa)xaeT MOJAEIb: YK-1.3.2
a) HEKOTOpBIE CYIIIECTBEHHbIE MPU3HAKU 00BEKTa YK-1.V.1
0) CYIIECTBEHHBIE TPU3HAKHU B COOTBETCTBUU C LETBIO VK-2.V.2
MO/JICIIUPOBAHUS
B) BCE CYIIECTBYIOIIHE MPU3HAKK O0BEKTA
r) (U3UKO-XMMHUYECKHE CBOMCTBAa 00BEKTA

27. Yrto Takoe MOAEIb 00BEKTA? VK-1.3.2
A. OO0ObekT-3amMecTuTeNb 00BEKTa-OpUTHHAIIA, 00ECTIeUNBAOLIHIA YK-1.V.1
M3y4YEHHE BCEX CBOMCTB OPUTHHAIIA VK-2.¥.2

B.  OObekT-opuruHa, KOTOphIA o0ecreynBaeT N3yueHHe HEKOTOPhIX
CBOMX CBOMCTB

C. OOBeKT-3aMecTUTeNh 00bEeKTa-OpUruHaa,
o0ecrneunBaIINUi U3y4eHHe HEKOTOPBIX CBOWCTB OpUTHHATIA

D. O0beKT-0pUruHal, KOTOPhI 00ecrieunBaeT H3yueHHe BCEX CBOMX




CBOWCTB

28.

HopmanesHoe pacnpezeneHe 0lHO3HaYHO 3a0aéTCsl BCEro ABYMs
BermmunHaMu (Be1oepute HECKOJIBKO npaBuibHBIX OTBETOB):
a) MaTeMaTHYECKUM OXKHMJaHHEM

0) JIOBEPUTEIIbHBIM UHTEPBAJIOM

B) CPEIHEKBAIPATUYECKUM OTKIIOHEHUEM

') MOJIOU

YK-1.3.2
VK-1.V.1
YK-2.¥.2

29.

Ecnu uccnenosarens 3HaeT, KTO OTHOCUTCS K TECTOBOM IpymIe, a KTO - K
KOHTPOJILHOM, HO 3TOTO HE 3HAIOT CAaMH YYaCTHUKHU TPYIIII, TO
UCCIIeIOBaHHE Ha3bIBAIOT

a) TPOMHBIM CIIETIBIM

0) HE CJICTIBIM

B) IIPOCTBIM CJIETIBIM

T') IBOMHBIM CJICIIBIM

YK-1.3.2
VK-1.V.1
YK-2.¥.2

30.

Pacnpenenenue BepoATHOCTER, KOTOPOE B CIIy4ae OJHOM MTEPEMEHHOMN
3agaérest GYHKIMEH IIIOTHOCTH BEPOSITHOCTH, COBIAIAIOIICH C
¢dbyukuumeit [aycca, Ha3pIBaeTCs

a) pactipenenenuem [lyaccona

0) pacnpeneienueM bepryum

B) OOBIYHBIM pacIpeielICHUEM

r) HOPMAaJIbHBIM pacrpeiesICHuEM

VK-1.3.2
YK-1.V.1
VK-2.V.2

31.

Jlononxute, 4to 3HauuT Onucark napamerp

a) yKa3aTh Cpe/IHEe 3HAUCHHE MapaMeTpa U CPeTHEKBAIPATHIECKOE
OTKJIOHEHHE

0) yKa3aTh Cpe/IHEE 3HAUCHHE MapaMeTpa U JJOBEPUTETbHBII
MHTEpBa

B) yKa3aTh HEOOXOAUMBIN U JOCTATOYHBIN HA0OOP YUCITOBBIX
XapaKTepUCTHK MapamMeTpa (epeMeHHO) i1 JaHHON BBIOOPKH,
MIO3BOJIAIOIINI B HEOOXOAUMOM 00BbEME BOCCTAHOBUTH BH/I
pacmpesieNieHus: OMMMCHIBAEMOT0 MapamMeTpa B JaHHOH BBIOOpKE

T') yKa3aTh Cpe/IHEE 3HAUCHHE MapaMeTpa, JOBEPUTEIbHbIN HHTEPBA U
CPEIHEKBaIPaTUUYECKOE OTKJIOHEHHUE

YK-1.3.2
YK-1.V.1
YK-2.¥.2

32.

Cpenn KOJIM4eCTBEHHBIX JaHHBIX PUHSTO BBIIESTH (BEIOEpUTE
HECKOJIbKO BAPMAHTOB OTBETA)

a) HEeNpepbIBHbIE

0) JMCKpETHBIE

B) HOMHMHATHBHBIE

r) NIOPSIIKOBBIE

YK-1.3.2
YK-1.V.1
VK-2.V.2

33.

Beigenure, uto no3Bossier JucrnepcuoHHbIA aHAIU3

a) MPOBEPUTH CTATUCTUYECKYIO 3HAUUMOCTh K03 duimenra
KOppEeIALU

0) IIPOBEPUTH CTATUCTUYECKYIO 3HAYUMOCTD PA3INYUS MEKTY
CPEIHMMHM 3HAYEHUSIMU B Pa3HBIX Ipymmax

B) OLICHUTH JOBEPUTEIILHBIC UHTEPBAJIBI CPEIHUX 3HAYCHUN
r) IIPOBEPUTH CTATUCTHYECKYIO 3HAYUMOCTb PA3JIHUNS MEKITY
CTaHJAPTHBIMH OMKMOKAMH CPETHETO B PA3HBIX IPYIIaxX

YK-1.3.2
VK-1.V.1
VK-2.V.2

34.

Kak npuHATO Ha3bIBaTh NEPEMEHHBIE C JIBYMS BO3MOKHBIMH
3HAUEHUsAMU?

a) rPpyHIIUPYIOLIIMHI

0) OMHApHBIMU

B) KOJIMYECTBEHHBIMU

r) (bakTOpHBIMH

YK-1.3.2
VK-1.V.1
YK-2.¥.2




35. Kak Ha3pIBaroT MHTEpBAJ, B KOTOPBIN [TONa1aeT UICTUHHOE 3HAYEHUE YK-1.3.2
HU3MEPSAEMON BEJIMUMHBI C 3aIaHHON BEPOSATHOCTHIO? YVK-1.V.1
a) BEPOSITHOCTHBIM UHTEPBAJIOM VK-2.¥.2
0) JIOBEPUTEIIHHBIM HHTEPBAJIOM
B) WHTEPBAJIOM HAJIC)KHOCTH
r) MHTEPBAJIOM U30JISIIH

36. YKaXuTe yCia0BUs, IIPH BBIIIOJIHEHUU KOTOPBIX JOIYCTUMO YK-1.3.2
KCIOJIb30BaTh IUCIIEPCUOHHBIN aHAIN3 VK-1.V.1
a) JIUCTIEPCUU B BEIOOPKAX HEPaBHBI YVK-2.¥.2
0) co0JTr0/1aeTCs YCIOBHE PAaBEHCTBA (TOMOCKEIACTUYHOCTH )
JUCIIEPCHI
B) JaHHbIE HOPMAJIBHO PACIIPe/IeIeHbI
r) BBIOOPOK HE 0oJiee ABYX

37. Brinenure kpatkoe onpeneneHne ANnpoKCUMaluu VYK-1.3.2
a) nosrydeHre GyHKIH 00Jiee IPOCTOro BHU/IA, OMUCHIBAFOIIICH YK-1.V.1
HUCXOJHYIO C IOCTATOYHOM CTENEHbI0 TOYHOCTH VK-2.V.2
0) YACTHBIN CITy4aill HHTEPIIOJISILIUN
B) 3aMeHa UCXOAHOW (PYHKIIMU (DYHKIMEH APyTroro BUaa
r) B CIIMCKE HET NPaBUJIbHOI'O OTBETA

38. Kaxk nHaspiBaercst @yHKIuUs, TPHUOIUKEHHO OMKUCHIBAIOIAS TaOJIUIHO VK-1.3.2
3aJIaHHYI0 (YHKITHIO? YK-1.V.1
a) WHTEPIOJIMpYIoas (yHKIIUSI YK-2.¥.2
0) ANMPOKCUMHUPYIOIIAst (OyHKITHS
B) anreopanveckas GyHKIUs
r) WHTETPUPYIOMas GYHKITHS

39. Kak naspiBaercst [lomnHOM, TOCTPOCHHBIH 11O TaOJIWYHO 3aJaHHOM VK-1.3.2
¢byHKIIMHM, 00ecTIeynBaIOLINi MTOTHOE COBNAeHUE B UcTonb3yeMbIx uist | YK-1.V.1
€ro MOCTPOEHUs TOUKax? YK-2.¥.2
a) anreObpanyecKuii MOJTUHOM
0) annpoKCUMUPYIOLIUHA
B) WHTEPIOJIUPYIONIUI MTOJTUHOM
r) WHTETPUPYIOLINHA MOJTUHOM

40 Kak  Bel  cuuraere, d4ro  ciayXuT  KpurepueM  Omuzoctu | YK-1.3.2
anmnpokcuMupyemMoil M ammpokcumupytomedt  ¢ynkumid  npu | YK-1.V.1
HCIOJIb30BAaHNU METO/1a HAMMEHbBIIINX KBaApaTOB? YK-2.¥.2
a) MUHUMYM CYMMBI KBaJIpaTOB OTKJIOHEHUH almpOKCUMUPYEMO 1
anmnpoKCUMUPYIOLIEH (PYHKIHMA
0) MUHUMYM CyMMBI KBaJIpaTOB alMpOKCUMUPYIOIIeH HyHKIIUU
B) MHUHHUMYM CYMMBI KBaJI[paTOB 3HaYE€HU apryMEHTOB B Ta0JIHIIC
T') B CIIUCKE HET MPABUILHOTO OTBETA

3ananus AJis IPOBEPKU OCTATOYHBIX 3HAHUH

Tun 1 3aganne KOMOMHHPOBAHHOTO THIA C BHIOOpOM oaHOrO BepHOro | YK-1

OTBETA M3 YEThIpeX MPEUIOKEHHBIX 1 000CHOBAHHEM BBIOODA.
(MuCcTpYyKIMS: MpOYMTalTe TEKCT, BBIOEpUTE MpPaBUIbHBIA OTBET U
3aMUIIUTE apryMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETA).

Kak BbI cuMTaere, MOXKET JIM IOKa3aTellb CTaHAAPTHOIO OTKIOHEHHS
MIPUHUMATh OTPHUIIATEIbHBIC 3HAYCHUS !

a) Moxert, Ipu paBHOCTH BCEX 3HAUEHUI B BEIOOpKE

0) MosxeT, eciu Bce 3HaueHusl B BbIOOpKe paBHbI

B) He moxxer, cranaapTHOe OTKJIOHEHHE Beeraa 6onpiie 1
r) He moxerT, crangapTHOE OTKJIOHEHUE Beeraa Oonpie 0

ODOPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):




CKO Bcerna 6omnbiie 0. OtpuniatenpHoe uncio He MoxeT 0biTh CKO.

Tun 2 3aganue KOMOMHUPOBAHHOTO THIA C BBHIOOPOM HECKOJIBKHX
BapUAHTOB OTBETA W3 IMPEJIOKECHHBIX M Pa3BEPHYTHIM OOOCHOBAaHHEM
BEIOODA.

(MuCcTpyKIMS: MpOYMTAlTEe TEKCT, BHIOEPUTE NPABWIBHBIC BapHUAHTHI
OTBETA U 3aIUIINTE aPTyMEHThI, 000CHOBBIBAIOIINE BIOOP OTBETOB).
Beienure OCHOBHBIE THIBI JIAaHHBIX, KOTOPBIE HCIIOJNB3YIOTCS IS
aHanM3a

a) KAYECTBEHHBIE,

b) YUCIIOBBIE,

C) U POBbIE;

d) KOJIMYECTBEHHBIE,
e) CHMBOJIbHBIE;

f) rpaduveckue.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
KauectBeHHble U konmyecTBeHHbIE. OcTanbHbIE TUIBI JAHHBIX TPYIHO
HCII0JIb30BATh IIPYU aHAJIM3E.

Tun 3 3agaHue 3aKkpbITOrO TUIA HA YCTAHOBIIEHUE COOTBETCTBUSL.
(Mucrpykuus: IlpouuraiitTe TEKCT M ycTaHOBUTE cooTBeTcTBHE. K
KaKJIOH  TO3WIMU, JIaHHOW B  JIGBOM  CTOJIOIE, MOJ0EpHTE
COOTBETCTBYIOIIYIO TIO3HUIIMIO B TIPABOM CTOJIOIE)

VYkaxure napy «Tum nanasix» - «Ilokazarens»

a) KonunuectBeHHbIE

b) KauectBeHHbIe

C) rpaduyeckne

d) CHMBOJIbHBIC

1) JIOPOXKHBIE 3HAKH

2) OyKBEHHBIE 0003HAYEHHSI O0BEKTOB
3) BO3PACT JIIO/ICH

4) BBIHOCJIMBOCTB CITOPTCMEHOB

Kirou ¢ otBeTamu
a b c d
3 4 1 2

Tun 4 3aganue 3aKkpbITOrO TUIA HA YCTAHOBJIEHUE TIOCIE0BATEIBHOCTH.
(Muctpykius: Ilpounrtaiite TEKCT M YCTAaHOBHUTE IOCIIEIOBATEIBHOCTD.
3anumuTe  COOTBETCTBYIOIIYHO —IOCJIEIOBATENBHOCTh OyKB  ClleBa
HaIpaso)

Pacnonoxxure npuBeneHHBIE ONEpallMM B MOPSAJIKE UX HCIOJIb30BAaHUS
pu 00paboTKe Pe3yIbTaTOB MHOTOKPATHBIX U3MEPEHHI

a) OIICHKA FPAHMIIBI CIyYallHOM MOTPENTHOCTH

b) OLIEHKAa CpeHEro apu(pMETUYECKOT0 Pe3yIbTaTa U3MEPEHUN
c) OIIEHKA IPAHMIIBI CHCTEMAaTUYECKON MOTPENTHOCTH

d) OLICHKA IPAHMIIBI CyMMapHOU IOIPELIHOCTH

Kirou ¢ otBetamu




1 2 3 4
b c a

o

Tun 5 3aganue OTKPBITOro THIA C Pa3BEPHYTHIM OTBETOM.
(ITpounTaiiTe TEKCT U 3aMUIINATE Pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET)
PackpoiiTe u nosicHuTe ceuu@uKy NpocToro CJIEnoro UCCae 10BaHus.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
HccnenoBatens 3HaeT, KTO OTHOCUTCS K TECTOBOHM IpyImIe, a KTO - K
KOHTPOJIbHOM, HO 3TOr0 HE 3HAIOT CaMM YYaCTHUKHU IPYIIIL.

Tun 1 3aganne KOMOMHHPOBAHHOTO THIA C BEIOOPOM OIHOTO BEPHOTO
OTBETa U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
(MHCcTpyKIMsA: NpOYMTAaNTE TEKCT, BHIOEPUTE IpaBUIbHBIA OTBET U
3aIUIIATE APTYMEHThI, 000CHOBBIBAIOIINE BBIOOP OTBETA).

Kak BbI cuuTaere, yTo noapaszymenaercs o abOpesuatypoir MM mipu
IUTAHUPOBAHUM SKCIIEpUMEHTA?

a) MaxkcuManbHbI METO,

0) MeTtoa MUHHMYMa,

B) MaremaTruecKkoe MOJICITHPOBAHHE,
r) MaTeMaTHYECKUH MOIYJIATOP.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
MatemaTuueckoe MOJEIMPOBAHUE — OCHOBHOE CIIOBOCOYETAHUE U LIEIIb
HCCIEA0BAHMS IIPY IUIAHUPOBAHUE DKCIIEPUMEHTA.

Tun 2 3agaHue KOMOMHHMPOBAHHOIO THIIA C BBIOOPOM HECKOJIBKHUX
BapUaHTOB OTBETa M3 IPEUIOKEHHBIX M Pa3BEpHYThIM OOOCHOBAaHHEM
BBIOOpA.

(MuCcTpyKIMS: mpouyuTaiiTe TEKCT, BBHIOEPUTE NPABUIIbHBIE BapHaHTHI
OTBETa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB).
Beigenure 3HadeHMs, KOTOpPbIE MOXKET NPUHMMATh KOJUPOBAHHBIN
(akTop B IJIAHUPYEMOM IKCIIEPUMEHTE

a) 5;
b) -2
C) 0;
d -1
e) 3;
f) 1.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
-1, 01 1 — TpH ypoBHS JUIS TPEXYPOBHEBBIX (PAKTOPOB B IKCIIEPUMEHTE.

Tun 3 3amaHue 3aKpeITOro THUMA HA YCTAHOBJIEHUE COOTBETCTBHUSI.
(Muctpykuus: IlpounrtaiiTe TeKCT W ycTaHoBUTE cooTBeTcTBHE. K
KOKIOW  TMO3WIMK, JaHHOW B  JIeBOM  croiOie, moadepure
COOTBETCTBYIOIIYIO TIO3UIMIO B IIPABOM CTOJIOIIE)

Vxkaxure mnapy «Tunm sddexra» - «MaTeMaTHyeckoe BBIpaKEHHE
adexTar

a) JTMHEWHBIN

b) a¢ ekt B3auMoIeHCTBUS
C) 3¢ dexT BTOPOro mopsiaka
d) 3¢ deKT TpeThero nopsika

YK-2




1)  b23X2X3

2)  b22X2X2

3)  bix1

4)  b333X3X3X3

Kirou ¢ orBeTamu

a b c d
3 1 2 4

Tun 4 3agaHue 3aKpbITOrO THIIA HA YCTAHOBJIEHUE I10CIIEI0BATEIbHOCTH.
(Muctpykuus: IlpountaiiTe TEKCT M YCTAaHOBUTE IOCIEIOBATEIBHOCTb.
3anuuuTe COOTBETCTBYIOUIYIO IIOCIEAOBAaTENbHOCTh OyKB  ClleBa
HaIpaBo)
Pacrnionoxxure nmpuBeieHHbIE ONEPaLUU B MOPSAIKE UX BBIIOJHEHUS IpU
pa3paboTKe BUPTYaJIbHOIO Mpudopa

d) TECTHPOBAHUE BUPTYaAJIBHOTO MpUOOpa

b) 1mombOp BXOAHBIX KaHAJIOB U HCTOYHHKOB [TUTAHMUS

C) u3MepeHHe HEOOXOAUMBIX TApaMETPOB MPUOOPOM

d) pa3paboTka BHyTpeHHEH cXeMbl mpudopa

Kirou ¢ orBeTamu
1 2 3 4
d b a c

Tun 5 3aganue OTKPBHITOro THIA C Pa3BEPHYTHIM OTBETOM.

(ITpounTaiiTe TEKCT U 3aMUIINTE pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET)
PackpoiiTe M mNOSCHUTE OCHOBHBIE OTIWYMSI TOJHOIO U JPOOHOrO
¢akTopHoro skcriepuMenToB (IO u JDI).

O®OPMIJIEHUE OTBETA (OTAJIOHHBIM OTBET):

[1®D — ’kcnepuMEHT ¢ MaKCUMAaJIbHBIM KOJIMYECTBOM CTPOK B MaTpHULe
IUIAHUPOBAHUS, C TOJHBIM MepedopoM CcoueTaHUl BCeX JHMHEWHBIX
¢daktopoB. JI®D — »s10 wyacth [IPD B 3aBUCHUMOCTH OT CTEINEHU
JIpOOHOCTH, KpaTHAs ABYM.

Tun 1 3aganue KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIpeX MPEUI0KEHHBIX 1 000CHOBAHUEM BBIOODA.
(UuCTpyKIMs: TpOYMTAaWTEe TEKCT, BBIOEPUTE NPABWIHHBIA OTBET U
3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA).

Kak BBl cuMrTaere, Kakoil BapuUaHT COOTBETCTBYET BBIPAKEHUSM,
OTBEUAIOLUIMM B MaTeMAaTHUYECKOM IUIAHMPOBAaHUM DKCIEPUMEHTA
KOMIIOHEHTaM TIOJIMHOMHAJIFHOTO YPaBHEHUS (JIMHEHHBIM D dexTam)?
a) a0 u b0

0) b11X1X1 u b22X2X2

B) b1X1 u b2X2

r) b23X2X3 u b12X1X2

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

b1X1 u b2X2. B nuneiinbix hakTopax AOJKHBI ObITh KOIPPHUIUCHTHI 1
(bakTOpHI B IEPBOI CTETIEHU

Tun 2 3aganue KOMOMHUPOBAHHOTO THIA C BHIOOPOM HECKOJIBKHX

OIIK-9




BapHAHTOB OTBETa W3 MPEIJIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAHHEM
BBIOOpA.

(MeCTpYKIUS: TPOYHMTANUTE TEKCT, BBIOCPUTE MPABHILHBIC BapUAHTHI
OTBETA U 3aITUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BHIOOP OTBETOB).
BoeigenuTe OCHOBHBIE THUIBI JIaHHBIX, KOTOPBIC WCIOIB3YIOTCS JUIS
aHamm3a

a) KA4YECTBEHHBIE,

b) YHCJIOBBIE;

C) rQpoBkIe;

d) KOJIMYECTBEHHBIE,
e) CHUMBOJIbHBIC;

f) rpadpuueckue.

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):
KauectBeHHble U konmyecTBeHHbIE. OcTanbHbIE TUIBI JAHHBIX TPYIHO
HCII0JIb30BaTh IIPYU aHAJIM3E.

Tun 3 3agaHue 3aKpbITOro THIIA HA YCTAHOBJIEHUE COOTBETCTBHUSI.
(Muctpykuus: IlpounrtaiiTe TekcT M ycTaHoBHTE cooTBeTcTBHE. K
KOKIOW  TO3WIHMH, JaHHOW B  JIGBOM  cToiOIle, moadepure
COOTBETCTBYIOLIYIO [TO3UIIMIO B IPABOM CTOJIOLIE)

Vkaxure napy «Tun nanueix» - «Iloka3arensy»

1) | HeiicTBuTenbpHoe A) | 3HaueHWe  BENMYMHBI, [PUHATOE IO
3HAYCHUE BEITUINHBI COTJIAIICHUIO

2) | UcrtunHOE 3HaYCHHE b) | 3nauchHme (uzngeckoit BEJINYWHBI,
BEJTMYUHBI HaliIeHHOEe JKCIIePHMEHTAIBFHBIM IMyTEM H

HACTOJIBKO OJIU3KOE K UCTUHHOMY, YTO JUIS
MOCTAaBJICHHON  3aaud  MOXET  €ro
3aMEHHUTh

3) | duswmueckas BeaMUUHA B) | OmHO W3 CBOWCTB (U3UUECKOT0 OOBEKTA,
ofmiee B Ka4eCTBEHHOM OTHOLICHHH JUIA
MHOTHX (pu3Hyeckux OOBEKTOB, HO B
KOJINYECTBEHHOM OTHOIICHUH
MHAMBUAYAIBHOE JIJISI KOXKJIOTO M3 HUX

4) | OnopHoe 3HaUCHHUE I') | 3nauenne ¢pu3MUECKOil BETUUNHBI, KOTOPOE
BEJTMYUHBI uiealbHbIM  00pa3oM  OTpakaeT B
Ka4eCTBEHHOM u KOJINYECTBEHHOM
OTHOIICHHSX COOTBETCTBYIOIIYIO
GbHU3MYECKYIO BENUYHUHY

Kirou ¢ otBeTamu
1 2 3 4
a r 0 B

Tun 4 3aganue 3akpbITOrO THIA HA YCTAHOBJIEHUE TIOCIE0BATEIBHOCTH.
(Uuctpykuust: [IpounTaiiTe TEKCT W YCTAHOBHTE MOCIECI0OBATEILHOCTb.
3anummTe COOTBETCTBYIOIIYIO —IOCIIEAOBATEIBHOCT OYKB — CJeBa
HaIpaso)
Pacrosnoxure puBeIeHHBIC BAPUAHTHI B TIOPSIKE OYEPEIHOCTH pacyueTa
K02 PUIIHEHTOB MOJIUHOMHUAIBHOTO YPABHEHUSI

a) Jluneiinsie 3¢ hexTh

b) CBoOoaHbIH YiIeH

C) DddekThI BTOpOIi cTETIEHN

d) DddexTs B3auMoIeHCTBHSI




Kirou ¢ otBeTamu
1 2 3 4
b a d c

Tun 5 3aganue OTKPBHITOro THIA C Pa3BEPHYTHIM OTBETOM.
(ITpounTaiiTe TEKCT U 3aMUIINATE Pa3BEPHYTHIII 0OOCHOBAHHBIN OTBET)
PackpoiiTe 1 mosicHuTe 0603HAUEHHE TLIaHa SKCepuMenTa 2°°2,

O®OPMJIEHUE OTBETA (3TAJIOHHBIN OTBET):

310 ApOOHBIA TIAH C 3aMEHOM JBYX M3 ISTH JIMHEHHBIX (DaKTOPOB,
4eTBEPTh-PEIUIMKAa OCHOBHOIO IUIaHA MAJIS IOJHOTIO MATH(AKTOPHOrO
JKCIIEPUMEHTA.

Cucrema OLlEHUBaHUS TECTOBBIX 3aJaHUI:

1 Tun) 3amaHue KOMOWHUPOBAaHHOIO THUIA C BBHIOOPOM OJHOTO BEPHOTO OTBETA W3
YEeThIPEX MPEAJIOKEHHbIX M OOOCHOBaHMEM BbHIOOpAa CUMTAETCS BEPHBIM, €CJIU IPABUIBHO
yKa3zaHa IU(pa U NpHUBEJCHbl KOHKPETHBIE apryMEHThl, MCIOJb3yeMble NpPH BbIOOpE OTBETA.
[TonHOE coBmageHHE C BEpHBIM OTBETOM OIIEHMBAeTCs | OayioM, HEBEpHBIA OTBET HIIM €ro
orcytcTBUe — 0 OanoB.

2 tun) 3ajaHue KOMOMHUPOBAHHOTO THIIA C BHIOOPOM HECKOJBKHMX BApUAHTOB OTBETA U3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMUTAETCS BEPHBIM, €CIM IPAaBUIBHO
yKa3aHbl HUQPHI ¥ TPUBEICHBI KOHKPETHBIE apTyMEHTHI, UCTIONIb3yeMbIe TIPH BEIOOPE OTBETOB.
[TonHOe coBmageHue ¢ BEPHBIM OTBETOM OlleHHBaeTcs 1 OamioM, eciau AOMYLIeHbl OIIMOKHU WK
OTBET OTCYTCTBYET — () 6asuIoB.

3 tun) 3agaHue 3aKpBITOTO TUIA HA YCTAHOBJIEHHWE COOTBETCTBHSI CUMTAETCS BEPHBIM,
€CIIM yCTAHOBJICHBI BCE COOTBETCTBHS (MO3UIMM M3 OJHOTO CTOJIONA BEPHO COMOCTABIECHBI C
NO3ULUAMH Apyroro croibua). [lonHoe coBnaaeHne ¢ BEpHBIM OTBETOM OlleHuBaeTcs 1 6amiom,
HEBEpHbIN OTBET WM €ro oTcyTcTBHE — 0 OaylIoB

4 Tun) 3amaHue 3aKpBHITOrO THUMA HA YCTAaHOBIIEHUE IOCIEAOBATEIBHOCTH CUMTAETCS
BEPHBIM, €CJIM NpPaBUJIBHO yKa3aHa Bcs IocienoBarenbHOCTh nugp. [lomHoe coBmanenue c
BEPHBIM OTBETOM OIleHHBaeTcs 1 OanioM, eciiy JOMyIleHbl OMUOKU WM OTBET OTCYTCTBYyeT — 0
0asuIoB.

5 Tun) 3ajaHue OTKPBITOIO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIU
OTBET COBIAJAET C STAJIOHHBIM IO COJAEpX)aHUI U mojHoTe. [IpaBUibHBIN OTBET 3a 3anaHue
OLICHUBAeTCs B 3 0ajia, eciu JOMyIleHa OHa OIKHOKa \HETOYHOCTh \ OTBET MPABHJIBbHBIN, HO HE
HOJHBIN - 1 6as, ecnu gomyineHo Oosiee 1 ommOKK \ OTBET HEMPAaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6annos.

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYAIOMIMXCS 3a09HON (hOPMBI
00y4JeHusI, Ipe/ICTaBICHbI B Ta0mIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meronuyeckue  MaTepuanbl,  ONPEICNSAIONIMEe  MPOLEAYPbl  OLIEHUBAHHS
MHAUKATOPOB, XapaKTepU3YIOIUX dTanbl (OPMUPOBAHMUS KOMIIETEHLUH, COJAEpKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAIL, pernameHTHpYHOIIMX NOPSAAOK M MPOLEAYpPY
MIPOBEJICHUS TEKYILEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUYHOMN aTTecTali 00y4aronuxcs
I'VAIL




11. MeToauueckue yka3zaHus JUisl 00yJarOIIuXCs 0 OCBOCHHIO JUCITUTITMHBI

11.1. MeTOI[I/IquKI/Ie YKazaHusa I O6y‘laI'OH_II/IXC5I II0 OCBOCHUK JICKIHMOHHOI'O
MaTepuana.

OcHOBHOE Ha3zHAUYEHHUE JEKOIMOHHOI'0 Marcpuajia — JIOTHYCCKU CTpOﬁHOC, CHUCTEMHOC,
rIy0OKOe U SICHOE HW3JIOKEHHEe ydeOHoro marepuana. Ha3HaueHUE COBPEMEHHOW JICKIIMH B
paMKax AWCHHUILIMHBI HE B TOM, YTOOBI IMOJIY4YUTh BCHO HH(bOpMaI_[I/IIO 10 TEME, a B OCBOCHHH
dyHIaMEHTAIBHBIX TMPOOJIEM JUCIHUIUIMHBI, METOJAOB HAYYHOTO T[IO3HAHUS, HOBEHIINX
,I[OCTI/I}KCHI/Iﬁ Haquoﬁ MbIciin. B y‘Ie6HOM mponecce JCKUHUA BBIIOJHACT METOAOJIOIHN4YECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMHU. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHerTHOfI o0macTu 3HaHUA, eé HpO6HeMBI, Aac€T LEJIBHOC IPCACTABICHHUEC O JUCHUILIIUMHE,
IMMOKAa3bIBACT B3aMMOCBA3b C APYTr'UMU JUCHUIIJIIMHAMMU.

HHaHI/IDVCMBIC PE3VIJIbTATHI IPHU OCBOCHUU 06V‘laIOHII/IMI/ICH JICKIIMOHHOI'O MaTcpurasa.

— IIOJIY4YCHHEC COBPEMCHHBIX, MLCJIOCTHBIX, B3aMMOCBA3AaHHBIX 3HaHHI>i, YPOBEHb
KOTOPBIX OIIPCACIIACTCA HCHCBOﬁ yCTaHOBKOﬁ K Ka)K,Z[Oﬁ KOHerTHOﬁ TEMC,

— IIOJIYy4YCHHEC OIIbITa TBOp‘IeCKOﬁ pa6OTBI COBMCCTHO C IIPCIIoaaBaTCIICM;

— Pa3BHUTHUC HpO(I)eCCI/IOHaJ'IBHO‘I[eJ'IOBBIX Ka4dCCTB, JII00BU K npeaAMETy u
CaMOCTOATCIIBHOI'O TBOPYCCKOI'0 MBIIIJICHHA.

— TOSIBJIEHHE HEOOXOAMMOro HHTEpEca, HEOOXOAMMOTO IJIsi CAMOCTOSITEIIbBHONW PabOTHI;

— IIOJIyYEHUE 3HAHUH O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKUM U O
IMPOIrHO3¢€ UX PAa3BUTHA HA OmmKanIme IoJdbI,

— HaAy4YUTbCA MCTOANYCCKU O6pa6aTBIBaTB MaTcpHral (BBI,Z[CJ'IHTB TJIaBHBIE MBICIN U
ITOJIOKCHUA, IMPUXOJUTDH K KOHKPCTHBIM BbIBOJIaM, IIOBTOPATH ux B Pa3IMIHBIX
dbopMyIupoBKax);

— HOJYYCHHC TOYHOI'O IOHHUMaHUs BCCX HCO6XOI[I/IMLIX TCPMHUHOB U MHOHATHUI.

JlekuMOHHBI MaTepHall MOXET COIPOBOXKIAATbCA JEMOHCTpauued CIaioB H
HCIIOJIb30BAHUECM PA3JATOYHOTO MaATepuajia MTpH MMPOBCACHHUHU KOPOTKUX I[I/ICKYCCI/Iﬁ 00
OCO6GHHOCT$IX OPUMCHCHUS OTACIBbHBIX TEMATHUK 110 JUCHUIIIIMHE.

CTDVKTVDa IPpEeaAOCTABIICHUA JICKIIMOHHOI'O MaTc€puaja.

— [IPE3CHTaALUA;

BUJCOPOJIUKH,

—  BHJIEOYPOKH;

—  CTEHIEL

1. BBogHas gacTh JeKuH (BCTYIUICHHE) IPEIyCMAaTPHBAET BpeMs Ha MPOBEPKY TOTOBHOCTH CTYACHTOB K
3aHATHIO (MX HAJIMYHE W OCMOTp BHEIIHETO BHUJIA, TEKYIIHA KOHTPOI MPOHASHHOTO paHee Y4eOHOro MaTepHana),a
TaKkXke OOBSABICHHE TEMbI JICKIUH, e€ Ieneil, peKOMeHAAluil 0 HCIOJIb30BaHUI0 YYeOHOH JNHUTepaTyphl B Yachl
CaMOCTOSTEIILHOU paboThI, ¢ yKa3zaHueM maparpados (CTPaHHUI) U MOJHBIX HANMCHOBAHUI U3aHUH.

Bcemynnenue:

—  mema 1eKyuu;

—  yuebHble yenu, KOmopwle O0MNHCHbL OblMb OOCNUSHYMbl HA TeKYUU,;

—  YueOHble BONPOCHI;

—  yuebHas qumepamypa.

Koumponvhvle 6onpocwi (npumep):

1. Hazosume memponozuyeckue Xapaxmepucmuxu cpeocms uzmepeHull.

2. [latime xapaxmepucmuxy 0CHOBHOU NOSPEUHOCU USMEPEHUSL.

3. Hazoeume ucmouruku 0ONOIHUMENbHBIX ROZPEUWHOCMEN U3MEPEHU.

2. OcHOBHas 4YacTh JIEKIIMU pPAacCKphIBACT Y4YeOHBIC BOIPOCHl 3aHATHA. [lpu HE0O0XOAUMOCTH
KOHKPETHU3UPOBATh YUEOHBIN MaTepual, TJIaBHbIEe (Y3JIOBBIC) BOPOCH MOTYT COJIEPKATh TIOABOIPOCH.

THonsamue o eduncmee uzmeperull U e20 OCHOBbL:

—  YCr08uUst eOUHCMBA UBMEPEeHUl,

—  HOpMAMueHbvle OCHO8bI €OUHCMBA UBMEPEHULL,

- OpeaHu3ayuUOHHble OCHOBbL eouncmea u3mepeuuﬁ;
- MexXHu1YecKkue 0CHOBbl eOUHCMEA u3MepeHmZ.




3. B 3akiounTenbHOW YacTH JISKIMU CJeQyeT IUIAHMPOBaTh BPEMsl Ha BBIBOABI, BbLAAYY 3a/aHMs
CTYyZIGHTaM Ha CaMOCTOSITEIIbHYIO paboTy, OTBETHI Ha BONPOCHI 110 NMPOMICHHON TeMe, MO/IBEJCHUE UTOTOB, a TAK)KE
Ha 00IIMe BBIBO/IBI, [IOMOTAIOIINE OCMBICIHUTE BCIO JIEKLUIO, OTYETIIMBO BHICBETUTH €€ OCHOBHYIO HICIO.

3axnouumenvhas yacmo

1. Bv1600b1 no nexyuu.

2.06va6neHUe OYeHOK CIMYOeHMaM RO UHUYUATNUBHOMY KOHIMPOIO.

3.3a0anue cmyoenmam Ha camocmosmenvryio pabomy.

4.0Omeemul Ha 80NPOCHL CHYOEHMO8.

11.2. Meroauyeckue yKa3zaHUs MJis OOYYaIOIIMUXCS IO BBIMOJTHEHHUIO J1TA0OPATOPHBIX
pabort

B xone BeimonHeHus 1aboOpaTOpHBIX pPabOT oOydYalOIIMKCA AOKEH YriyOuTh Hu
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOW METOJMKOW M TEXHUKOU
9KCIIEPUMEHTa B COOTBETCTBHHM C KBaJHU(UKAUOHHON XapaKTEPUCTHUKON 00yyaromerocs.
Brimonnenue mabopaTopHbIX pabOT COCTOHUT U3 AKCIEPUMEHTATbHO-TIPAKTHYECKON, pacueTHO-
AHATUTUYECKON YacTei U KOHTPOJIbHBIX MEPOIIPUSITHIA.

BoinonHenue nabopaTopHbIX pabOT 00yYarOIIMMCS SIBJISAETCS HEOTHEMJIEMOM YacThIO
W3YYCHUS JUCIUIUIMHBL, ONpENeNseMOl Y4eOHBIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
o0ecreunBaroIIUM PEIIEHUE CIEAYIOINX OCHOBHBIX 3a/1a4 00y4aroLerocs:

— npuoOpeTeHrne HaBBHIKOB HCCIEIOBAHUSA IMPOIECCOB, SIBJICHUH U OOBEKTOB,
M3y4aeMbIX B paMKaxX JaHHOW TUCIUILINHBI,

— 3aKperuvieHHe, Pa3BUTHE U JeTalu3alus TEOPEeTUUYECKHX 3HAHUU, MOJYyYEHHBIX Ha
JIECKIIMSIX;

— TIOJyYeHHWE HOBOHM MH(OPMAIINH 110 H3y4aeMOW JUCIUILINHE;

— TpuUOOpeTeHWE  HABBIKOB  CAMOCTOATEIBHOW  paboTel ¢ 1a00paTOpHBIM
000pyI0BaHUEM U PUOOPAMH.

3ajianue ¥ TpebOBaHUS K TPOBEJICHUIO 1a00PATOPHBIX paboT

3aaHue K BBIMOJIHEHHUIO JabOpaTOpHON palbOTHI BHIIAETCS MperojaBaTelieM B Hadale
3aHSTUSA B COOTBETCTBHUU C IIJIAHOM 3aHATUN. Tembl 1abopaTopHbIX paboOT mpuBEACHBI B Ta0I. 5
JAHHOU TIPOTPaMMBI.

Brimonnenue mabopatopHoit paboThl COCTOUT U3 TPEX ITAIIOB:

— HKCIIEPUMEHTAIBHO-TIPAKTHUECKOTO;

- Pacye€THO-aHAJIMTHYCCKOTI O,
- KOHTPOJIBHOT'O B BUAC 3allIUTHI OTUCTA.

Bo BBOaHOIl wacTu TmpoBefeHHs J1aOOpaTOpHOW paboOTHl  IpeycMaTpUBAIOTCS:

BCTYIUUICHUE, BBEJICHHE, JIOBEJICHHUE 10 00YUYaIOIINXCs OCHOBHBIX Mep O€30MacHOCTH MpH padboTe
¢ npubopamMu 1 000pyI0BaHHEM JTAOOPATOPHH.
BBoaHas WacTh IuTaHa Tak JK€ JIOJDKHA BKIIFOYATH MPOBEPKY IMOATOTOBIEHHOCTH CTYJIEHTOB K
3aHATUIO (TMPOBEPKA BBIMIOJHEHUS 3aJaHMs, 3HAHUM 10 TeMe 3aHATHS, 3HAHUIO PYKOBOISAIINX
JOKYMEHTOB 1 J1ip.). KOHTpOIbHBIE BOMPOCH! JOJDKHBI (POPMYIMPOBATHCS TaK, YTOOBI OTBETHI Ha
HUX TO3BOJISUTH YOETUTHCS B TIOJATOTOBIEHHOCTH CTY/IEHTOB K 3aHSATHIO.

OcHOBHasT 4YacTh 3aHATHS JIOJDKHA  BKJIFOYATh  TIOCIIEAOBATENLHOCTH  PabOTHI
oOyyaromuxcs W TpernojaBareis Ha 3aHATUM: MOJATOTOBKA J1abopaTopHOro 00OpyNOBaHUS K
paboTe; MOpsAIOK MPOBENEHHUS SKCIEpUMEHTa (ombiTa) — oTpabaThiBaeMble BOIPOCH (3a1ayH,
JeMCTBUS) U X KPAaTKOE COJIepXKaHKe; IpUBeIeHUE Jab0paTOPHOro 000PyA0BaHHS B UCXOJIHOE
COCTOSIHUE; aHAJIH3 MOJTyUYeHHBIX PEe3YJIbTaTOB U 0hOPMIICHHE OTYETA.

B 3aganuu Ha mabopaTopHyIo paboTy yKa3bIBalOTCS:

- HAaNMEHOBAHHE TEMBI,

— yueOHbIe LeNH;

- BpeMsI U MECTO MTPOBEACHNUS;

— nepevyeHb 0TpadaThIBAEMbIX yUEOHBIX BOIIPOCOB;



- OpraHM3aOHHO-METOANYECKNE YKa3aHMs CTYJCHTaM IO MOATOTOBKE M HPOBEICHUIO
3aHSTHS;

- HepeyueHb JIUTEPATyPHI (JIOKYMEHTOB), IOJUISKAIINX U3YyUCHUIO TIEPE]] 3aHATHEM;

— OTYETHBIE JOKYMEHTHl (Marepuainbl) 10 JaboparopHol paboTe M CpPOKH HX
Ipe/ICTaBICHHUS.

B 3aganum Ha nabGoparopHylo paboTy IpernojaBaTelb MOMKET YKa3aTh II€pEUCHb
KOHTPOJILHBIX BOITPOCOB, HEOOXOJUMBIX JUISl IPOBEPKH TOTOBHOCTH O0YYAIOIINXCS K 3aHSTHIO.

B nepeuenp nuTepaTypbl ¥ MaTe€pUanoB Ul MOATOTOBKH M MPOBEACHHS JTaO0OpaTOPHOM
paboOTBl MOTYT BKJIIOYAThCS Y4YEOHHKH UM Yy4eOHbIE IOCOOMS, TEXHHYECKHE OIMCAHUS |
AKCIUTyaTallMOHHbIE MHCTPYKLMM JabOpaTOpHOTO O0OpYyNOBaHUS, HMHCTPYKLHMHM [0 Mepam
0€30MacHOCTH, pa3IMYHbIC CIIPABOYHBIC U APYTHE MaTepHaiIbl, HEOOXOUMBIE sl PaOOTHI.

B oryerHpIX MaTepuanax B 3aJaHWU, KaK MPaBHIO, YKa3bIBAIOTCS: (hopMa oTdera; Kak
JIoKeH ObiTh odopmieH 1mdpoBold u rpaduyeckuii Marepuan; MHOPSIOK CpPaBHEHUS
MOJYYCHHBIX PE3YJIbTaTOB C PAaCUYETHBIMHU, OIICHKA IOTPEIIHOCTEH; MOpAAoK (HopMyIupoBKU
BBIBOJIOB U 3aKJIFOYEHUIT; TOPSIIOK 3aLIUTHI BHIIOJTHEHHOH PaOOTHI.

CrpykTypa ¥ hopMa 0TYETA O JabOpaTOPHOH padboTe

Otyet 0 mabopaTopHOU padOTE MOJKEH COJIEPKaTh: TUTYJIbHBIN JTUCT, OCHOBHYIO YacCTh,
BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHHH .

Ha mumynvnom nucme NOJDKHBI OBITh yKa3aHbI: HAa3BAaHUE JUCIUIUIMHBI, Ha3BaHUC
7a00paTopHON paboOThl, (aMuiIMsg W HHUIMKANB IpenojaBaTeisd, GaMuing W HHUALKAAIBI
CTyJIEHTa, HOMEp €ro yu4eOHOMU TPyl U JIaTa 3alIUThl paOOTHI.

Ocnosnasi uwacms JOJDKHA COJEPXKATh 3aJaHHWe, pe3yJbTaThl AKCIEPUMEHTAIBHO-
MPAKTUIECKON pabOThI, paCUeTHO-aHATMTHYECKUE MaTCPUAITHI.

Bv1600w1 10 ipojiesiaHHON paboTe JTOJIKHBI COJIEPKATh PEKOMEHIAIMH 110 YITYUIICHUIO
YCIIOBUH Tpy/1a Ha paboueM MecTe.

TpebGoBanus k opopMICHHIO OTYETA O Ja00PATOPHOM paboTe

TurynpHBINA JTUCT OTYETA OJKEH COOTBETCTBOBATH IAOJIOHY, IPUBEACHHOMY B CEKTOPE
HOpMaTHBHOM nokymeHTtaru ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOM 4YacTH OTYeTa JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeOoBaHusl NMpPHUBEACHBI B CEKTOpe HOpMaTHUBHOW nokymeHTauuu ['YAII
https://guap.ru/standart/doc

[Tpu dopmHupoBaHNUN CIHMCKAa MCTOYHUKOB CTYACHTAM HEOOXOAMMO PYKOBOJCTBOBATHCS
tpeboBanusmu crannapra ['OCT 7.0.100-2018. IIpumeps! odopmiieHUsI CIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOU JokymenTtarmu ['Y ATl https://quap.ru/standart/doc.

11.3. Meroauueckue ykazaHusi JUIsi 0OYyYarOIIMXCs 10 MPOXO0XKIECHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00yJarONIUiiCs BBITIOIHAET PaboTy IO
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyvaromuxcs 1o 3aoyHod (opme OOydeHHs, camMoCTOsITeNbHas paboTa MOXET
BKJIIOUATh B ce0s KOHTPOJIbHYIO paboTy.

B mnpouecce BBIMONHEHHUSI CaMOCTOSTENbHONW paboThl, y oOydaromerocst (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMEHUS
U HaBBIKM B YCBOCHMM U CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAET BBICOKHIMA
YpOBEHb YCHEBAEMOCTH B TMEpPHOJ OOYy4YEeHHs, MOMOraeT IOJYyYUTh HAaBBIKA IOBBIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATENbHYIO  paloTy
00yyYaromuxcsl, BISIOTCA:

—  y4eOHO-METOIMNYECKUN MaTepHa 1o IUCIHUILINHE;


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

— METOJUYECKHE YKA3aHHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (11 00ydyaromuxcs
1o 32049HOU (hopme 0OyIeHUs).

11.4. Metoauueckue yKa3aHMsl JUIsl OOyYaroIMXCS II0 IPOXOXKICHHIO TEKYILEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkymui KOHTPOJIb YCIEBAEMOCTH IIPELyCMaTpPUBAaET KOHTPOJIb KayeCcTBAa 3HAHUU
00yyaroIuxcs, OCyLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B Tedyenue cemecTphl CTyAEHTHI

- 3aIIMIIAOT Ja00paTOPHBIE PAOOTHI;

- BBIIIOJIHAIOT TPAKTUYECKUE 3a1aHNUS;

- BBIMOJIHAIOT TECTUPOBAHUS 110 MaTepuanam Jiekuuu B cpene LMS.

HJ’ISI TEKYIIETO KOHTPOJIA YCIIEBAEMOCTHU MCIIOJIB3YIOTCA TECThI, IPUBCICHHBIC B Ta6J'II/II_[e
18.

11.5. Meroauyeckue ykazaHusi Ajisi 0Oy4arOUIUXCsl MO MPOXO0KIACHHUIO MPOMEKYTOUHOM
aTTeCTalUU.

[IpomexxyTounast ~ aTTecTansi  OOy4alOIIUXCS  MPEAYyCMaTpUBAEeT  OLICHUBaHUE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3yJIbTaTOB OOy4YeHHS 1O AuciuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MONYYEHHBIX OOydYarolMMcs B Ipolecce
M3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSATEIbHOU paboThl, CHOCOOHOCTH
MPUMEHATh MX JJIs pEHICHUs MPAKTHUYECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
NEepUOJl HK3aMEHALMOHHOM CECCMM U 3aBEpIIAETCS aTTECTAlMOHHOM OLEHKOW «OTIUYHOY,
«XOPOIIOY, «YTOBICTBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIILHOY.

Cucrema OLIEHOK IPHU MPOBEIECHUU TEKYIIETO KOHTPOJS U MPOMEXYTOUYHOM aTTeCTalluu
OCYIIIECTBIISIETCS. B COOTBETCTBHUU C PYKOBOJISIIMM JOKyMeHTOM opranmzanuu PJIO T'YAIL
CMK 3.76 «lIlonoxeHue o0 TEKylIEM KOHTPOJE YCHEBAEMOCTH U MPOMEXKYTOYHOM aTrTecTaluu
CTYJICHTOB M acCIUPaHTOB, OOydYalOUIMXCS IO O00pa30BaTENbHBIM MPOrPaMMaM BBICIIETO
obpazosanus B 'YAID» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.


https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
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