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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
nporokot Ne 65 ot « 30 » 8 2019 r
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
toBkH (cnerumanbHocTH) 20.03.01 Texnocdepnas Oe3omacHOCTh, yTBepkaeHHoro 21.03.2016 rona,

paccMmoTpeHa u onodpeHa Ha 3acemanuu kadenper POTOM «  » 20 ropma, mpOTOKOI
Ne .

PazpaboTuuk:

npodeccop kad. POTOM I'. B. CmMupHOB

3aBenyronmii o0ecnieunBaromeii kad.
POTOM B. U. Tyes

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Jlexan PK® [. B. O3epkun
3aBeAyIOIHi BRITYCKAIOIICH Kad.

POTOM B. U. Tyes
OKCIIepTHI:

JloneHT Kadenpsl paauodIeKTPOH-
HBIX TEXHOJIOTUI U SKOJIOTUYECKOTO
MoHuropunra (POTOM) H. H. Hecmenosa

JlouieHT Kadeapsl paarodlJIeKTPOH-
HBIX TEXHOJIOTHH U SKOJIOTHYECKOI0
Monurtopunra (POTOM) E. I'. HesnamoBa
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[ensimu ocBoeHust AUCHUILIMHBL «CTaTUCTUYECKas 00paboTKa JaHHBIX» ABIIsieTCs GopMUpOBaHUE
npodeccuonanbHbix komnereHiuii (I1K), npegycmorpennsix @I'OC BO no HanpaBiieHUIO MOJATOTOBKH
05.03.06 — Dxonorus U NpPUPOJIONOIb30BAHKE, a TaKXKe (POPMUPOBAHHE CUCTEMATU3UPOBAHHBIX JTAHHBIX
00 OCHOBHBIX METO/IaX CTATUCTUYECKOW 00pPaOOTKU M aHAIM3a JaHHbIX, PACCMOTPEHHUE NMPAKTUYECKUX CHU-
Tyalui, B KOTOPBIX 11€J1€CO00pa3HO NPUMEHSATh TOT WJIK UHOW METO/I.

1.2. 3amaum AMCHMIIIMHBI
— ¢opMupoBaHHEe y CiyIiaresiel IeJIOCTHOTO MPECTABICHUS O BOBMOXHOCTSIX aHaJIn3a CTaTH -
CTUYECKUX JIAHHBIX MOCPEJCTBOM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJOTHH; (popMHpOBaHHE MpakK-
TUYECKUX HABBIKOB pa0OTHI CO CTATUCTUYECCKUMHM JAHHBIMHU ]ISl TTOJATOTOBKH AaHAIUTHUECKUX PEIICHUH,
AKCIEPTHBIX 3aKIFOUEHUN U PEKOMEHIAIUH.

2. MecTto mucuuniuebl B ctpykrype OIIOII
Huctunnuna «Cratuctuueckas oopadotka maHubix» (b1.5.3.6) otHOCcuTCs k Omoky 1 (6azoBas
4acTh).
[TpenmecTBYIOUMMEI AUCHUIUTMHAMHU, (DOPMUPYIOIIUMHU HayallbHbIE 3HAHUS, SBISIIOTCS: Y4eOHO-
npoekTHas AesTenbHOCTh (YII/I-2), dusnko-xuMu4ecKue npoIecchl B TexHocdepe.

3. TpeOGoBaHus K pe3yJbTATAM OCBOCHUS JUCHUIIMHBI

[Tpouecc n3yueHus: AMCUUILIMHBI HApaBjieH Ha (POPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUH:

— OK-11 criocoGHOCTBIO K a0CTPAaKTHOMY M KPUTHYECKOMY MBIIUIEHUIO, UCCIIEAOBAHUIO OKPY-
JKaroIlel cpeibl /Uil BBISIBICHUS €€ BO3MOXKHOCTEH U pecypcoB, CHOCOOHOCTBIO K MIPUHATUIO HECTAHAAPT -
HBIX PELICHUN U pa3peleHuIo IPOOIEMHBIX CUTYaLUH ;

— OK-12 cnocoGHOCTBIO UCTIOJIB30BaHUs OCHOBHBIX MPOTPAMMHBIX CPEJCTB, YMEHHUEM I10JIb30-
BaThCsl M100ATBHBIMU HH()OPMALIMOHHBIMU PECYPCAMH, BJIaIEHUEM COBPEMEHHBIMH CPEICTBAMU TEJIEKOM-
MYHUKAIUH, CIOCOOHOCTBIO UCIOJIb30BaTh HABBIKU PabOThl ¢ MHpOpMALUEl U3 Pa3IuYHbIX HCTOYHUKOB
JUIsL pelieHus Npo(ecCHOHAIbHBIX U COLUAIbHBIX 337134 ;

— TIK-20 cnocoOHOCTbIO MPUHMMATh YYacTHE B HAYUYHO-HCCIIEAOBATEIbCKUX pa3pabOTKax 1o
IpOQHITIO MOJATOTOBKH: CHUCTEMAaTH3UPOBATh MH(POPMAIIHIO 110 TEME UCCIIEI0BaHUHN, TPUHUMATh y4acTHE B
SKCIepUMEHTaX, 00pabaThIBaTh NOJYUYECHHbBIE JAHHBIE ;

B pesynpTare u3ydeHus: IMCIUIIIMHBI 00YyJatOIUNACS TO0JIKEH:

— 3HaTh 0a30Bble AUCUUIUIMHBI B 00J1aCTH (PyHIAMEHTAJIBHBIX pa3fesioB MaTeMaTHKU B 00beMe,
HEOOXOMMOM ISl BIIaJIGHUSI MaTeMaTHYeCKUM arIapaTroM SKOJIOTHYECKHX HayK, o0paboTku uHpopMma-
IIMU U aHaJIKM3a JaHHBIX 10 SKOJIOTUHU U MPHUPOIONOIb30BAHUIO, a TAKKE 3HATh METO/Ibl TEOXUMUYECKUX U
reo(pU3NUYECKUX UCCIEI0BAHNHN, OOIEro U re0KOI0rHYeCcKOro KaprorpagupoBanus, 00pabOTKH, aHaIH3a
U CHHTE3a MOJIEBOM U 1a00paToOpHOM I'e0’KOIOrHuecKo mHbopMaIui, MeToabl 00padoTKU, aHamu3a U
CHHTE3a MOJIeBOM 1 1a00paTOpHON HKOIOTHYECKOM HHPOPMALIUU

— yMeThb HCIOJIb30BaTh 0a30BbI€ 3HAHUSMU B 001acTU (PyHAAMEHTAJIbHBIX Pa3AesioB MaTeMAaTH -
KU JIJIs1 peLICHHs] ¢ UCIOIb30BAaHUEM MAaTeMaTH4ecKoro ammapara 3ajad B 001acTH SKOIOTMYECKHX HayK,
oOpabareiBaTh MH(GOPMALIMIO M AHAJIU3UPOBATh JAaHHBIE 10 KOJIOTUU M MPUPOIOIONIBE30BaHUIO, TIPOBO-
JUTh METOJAMU IE€OXUMHUYECKUX M Te0(PU3MUECKUX HCCIEJOBaHUM Ie03KOJI0rHYecKoe KaprorpadupoBa-
HHE, 00pabOTKY, aHAJIN3 M CUHTE3 MOJIEBOH U JTAOOPATOPHOM re0’KOIOTHYECKOM HHPOPMALIUH.

— BJafeTh 0a30BbIMU 3HAaHWAMM B 0O0JacTH (PyHIAMEHTAJbHBIX pa3leiIOB MAaTEMaTHKHU B
o0beMe, HeOOXOIMMOM /IS BIIaJICHUS MaTeMaTHYECKUM amIapaTtoM SKOJIOTHYECKHX HayK, 0OpaOOTKH MH-
dopmaluy U aHaIM3a JAaHHBIX IO 3KOJOTMH U NMPUPOJONOIb30BAHUIO, METOAAMHU F€OXUMUYECKHUX U T€0-
($U3NUECKUX HCCIe0BaHUM, OOIIEro M re0’KONIOTHYEeCcKOro KaprorpadupoBanus, 00padOTKH, aHaIH3a U
CHHTE3a TOJIEBOI M J1a00paTOPHOH T€0IKOIOTUYECKON HH(POPMAIIHH.

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpyI0eMKOCTh AUCIUILTHHBI COCTaBIsAeT 3.0 3a4eTHBIX €AWHUIIBI U MIPEJICTABICHA B Ta0JIH -
ne 4.1.
Tabmuma 4.1 — TpyA0eMKOCTh TUCIUILTHHBI

Bunel yueOHOI nesTenbHOCTH Bcero gacos Cemectpsl
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5 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 72 72
Jlexuym 18 18
[IpakTnueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 36 36
CamocrosTenbHas paboTa (BCero) 36 36
OdopmiieHre 0T4ETOB 110 JIA0OPATOPHBIM paboTam 23 23
[IpopaboTka ITeKIMOHHOTO MaTepHrala 7 7
[ToaroroBka Kk MpakTHYECKUM 3aHATHUSAM, CEMUHApaM 6 6
Bcero (6e3 sx3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3adeTHble EnuHunp 3.0 3.0
5. Conep:xanne TUCUMILIIHHBI
5.1. Paznennl AMCHUILIMHLI M BUABI 3aHATHH
Paznensl AMCUMITITMHBL U BUABI 3aHATUI NPUBEICHBI B Tabmuie 5.1.
Tabmuua 5.1 — Pa3nensl AUCHUIUIMHBI M BUJIbI 3aHSATHI
Bceero
qacoB | DopMUpyEMBI
[Tpak. | Jlao. Cam. PMHPY
HazBanus pa3nenoB IuCIUTIITHHB Jlek., u (6e3 e
3aH., 9 | pab., 94 | pad., q
9K3aMe€ | KOMITETCHITUH
Ha)
5 cemecTp
1 OCcHOBBI MaTeMaTUYECKON CTATUCTHKH 6 6 8 11 31 OK-11, OK-
M aHajIn3a JaHHBIX 12, TIK-20
2 OnucarenbHas CTaTHCTUKA 10 12 18 13 53 OK-11, OK-
12, IIK-20
3 [IporpamMmmHOe oOecrieueHue s aHa- 2 0 10 12 24 |OK-11, OK-
JIN3a CTATUCTUYECKUX JaHHBIX 12, TIK-20
Hroro 3a cemectp 18 18 36 36 108
Hroro 18 18 36 36 108
5.2. Conep:xanue pa3aesioB TMCUUILIMHBI (110 JEKIHSIM)
ConeprkaHue pa3IesoB TUCIUIUIAH (TI0 JICKIHSAM) IPUBEICHO B Tabmumie 5.2.
Tabmuma 5.2 — ConeprkaHue pasieiaoB JUCIUILIMH (TI0 JISKIIHSIM)
Conepxanue pasiesioB TUCHUIUIUHEI (o | TpynoemkocTs, | DopMupyembie
HaszBanus pasnenon Acp pasit jcn ( pyA ’ PMHPY
JICKIIHSIM) q KOMITETEHIUU
5 cemecTp
1 OcHOBEI [ToHsTHS ¥ IPUHIIMIIBI MATEMATUYECKOM CTa- 2 OK-11, OK-12,
MaTeMaTH4eCKOU TUCTUKH U €€ PAKTUYECKOE IPUMEHEHNE I1K-20
CTATHCTHKM 1 aHai3a [TorpemrHOCTH U3MEPEHU U UX CTATUCTHYE- 2
AaHHBIX CKMl aHaIN3
[IpencraBieHne CTaTUCTUYECKUX JTAHHBIX B 2
BHJIC TUCTOIPAMM M 3aKOHOB paCIIpEACIICHUS
Htoro 6
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2 OnucarenpHas AnmnpokcuManus CTaTUCTUYECKUX JTAaHHBIX 6 OK-11, OK-12,
CTaTUCTHKA METOJIOM HAUMEHBIINX KBAJAPATOB I1K-20
KoppensiiimoHHbIii U perpecCHOHHbIN aHAIN3 2
CTATUCTUYECKUX JAHHBIX
Hopmainbhblii 3aK0H pacnpeneneHus 2
Hroro 10
3 IlporpamMmmHoOe [Mpumenenne Excel ms pemenus 3agad cra- 2 OK-11, OK-12,
o0ecrieueHue I TUCTHUKU [1IK-20
aHajImn3a Wrtoro 2
CTaTUCTUYECKUX
JTAHHBIX
Hroro 3a cemectp 18

5.3. Paznenbl AUCHUILVIMHBI U MEKIUCIMIVIMHAPHBbIE CBSI3H € 00ecneYnBAKIIMMH (TpeabIy IuMH)
U obecnneynBaeMbIMU (MOCJAEAYIONIUMHE) JUCHUNIIMHAMEA
Paznenbl qUCHUIITMHBL U MEXIUCIUIUIMHAPHBIE CBSI3M C 00€CTIeYMBAIOIIMMHU (TIPEAbIAYIIUMU) U
obecreunBaeMbIMH (ITOCIETYIOMUMHI ) TUCIUTUTHHAMH MTPEICTaBICHBI B Tabumie 5.3.
Tabmuma 5.3 — Pa3aenbl AMCHUIUIMHBL U MEXIUCIIUIUIMHAPHBIE CBS3H

Ne paznenoB qaHHOW TUCIUILTAHBIL, IS
KOTOPBIX HEOOXOIUMO U3YUCHHUE

HauMeHOBaHMe TUCIUTIIHH 00€CTIeYNBAIOIINX M 00ECIIEUNBACMBIX
TUCTIATLTAH
1 2 3
[TpenmecTByroNUE TUCITATUTHHBI
1 YueOno-npoexTHas aesitenbHOCTh (YII/-2) +
2 OU3NKO-XUMHUECKHUE TPOIIECCHI B TeXHOChepe +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUIMHBI, 1 BUI0B 3aHSI THIi
CoOTBETCTBHE KOMIIETCHIMH, (OPMUPYEMBIX NPH W3YYCHHH ITUCLUIUIMHBI, W BHIOB 3aHATHI
npezcTaBiIeHo B Tabmmie 5.4.
Tabmuua 5.4 — CoOTBETCTBHE KOMIIETECHIUH, (DOPMUPYEMBIX MPH U3yYCHHU AUCIUILTHHBI, U BUJOB 3aHS -

TUH
KomMmrmeren Bunel 3auaTHIT
DopMBbI KOHTPOJIS
o1 Jlek. [Tpak. 3aH. JIab. pao. Cam. pa0.
OK-11 + + + + OtyeT no nabopaTopHoOi pa-
6ote, Tect, OTUeT 1Mo Mpak-
TUYECKOMY 3aHITHIO
OK-12 + + + + OTuet o mabopaTopHoOii pa-
6ote, Tect, OTUeT Mo Mpak-
THICCKOMY 3aHATHIO
I1K-20 + + + + Otuet no nabopaTopHoOii pa-
6ore, Tect, OTueT mo mpaxk-
TUYECKOMY 3aHITHIO

6. UHTepakTHBHBbIE MeTO/ALI M (POPMBI OPraHU3ALUH 00yYeHH S
He npenycmorpeno PVYII.

7. JJaGopaTtopHbie padoThI
HanmenoBanue n1abopaTtopHbIX padoOT npuBeaeHo B Tadbmmue 7.1.
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Tabmuua 7.1 — HaumeHoBaHue 1a00paTOpHBIX padboT

Tpynoemkocts, | PopMupyemblie
HasBanus paznenos HaumeHnoBaHue 1a60paTopHBIX paboT 246 ’ PMHDPY
q KOMITETEHIIUU
5 cemecTp
1 OcHOBBI [TocTpoeHue cTaTUCTUYECKUX BBIOOPOK B 8 OK-11, OK-12,
MaTeMaTH4eCKOU BUJI€ BAPUALIMOHHBIX PSJOB U TUCTOTPAMM I1K-20
CTATHCTUKM M aHANK3A | pr 8
JTAHHBIX
2 OnucarenbHas AHanu3 CTaTUCTUYECKUX PACIIPEACIIEHUN C 10 OK-11, OK-12,
CTaTUCTHUKA HCIIOJIB30BAaHUEM XU- KBaJpaT KpUTEpUs I1K-20
KoppensaunonHslii aHaIN3 CTATUHCTHYECKUX 8
JaHHBIX
Htoro 18
3 IlporpamMmmHoOe [TocTpoeHune ypaBHEHHUS pErPECCUU U ITPOBE- 10 OK-11, OK-12,
obecrieueHue s JIEHUE PETPECCUOHHOTO U KOPPETALTUOHHOTO ITK-20
aHaJIn3a aHanu3a ¢ npuMeHeHneM Excel
CTaTUCTUYECKUX Wroro 10
JAHHBIX
Hroro 3a cemectp 36

8. IIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaumeHoBaHMe IpaKTUYECKUX 3aHATUH (CEMUHAPOB) MpUBeIeHO B Tabmuie 8.1.
Tabmuma 8.1 — HamMeHoBaHME MPAKTUYECKUX 3aHSATHIA (CEMUHAPOB)

HanmenoBanue npaktnueckux 3anatuii | Tpynoemkocts, | Dopmupyemsie
Ha3zBanus pasznenos
(ceMuHapoB) q KOMITETEHIIUU
5 cemecTp

1 OcHOBBI Pemenue 3a1a4 o nepBoMy pasaeny 6 OK-11, OK-12,
MaTeMaTH4eCKON Vroro 6 I1K-20
CTaTUCTUKHU U aHaJIN3a
JAHHBIX
2 OnucarenbHas Pemenue 3a1a4 o BTopomy paszeiy 12 OK-11, OK-12,
CTaTUCTHKA Wroro 12 I1K-20
Hroro 3a cemectp 18

9. CamocTrosiTesqibHasi paboTa
Buzbl camocTosTenbHOI paboThI, TPYAOEMKOCTh U ()OPMUPYEMbIE KOMIIETCHIIUY TIPE/ICTABIICHBI B
tabmune 9.1.
Tabmmua 9.1 — Buisl caMoCcTOATENTbHOM padoThl, TPYAOEMKOCTh M (HOPMHUPYEMBbIE KOMITETCHIHH

Bunael camocrostensHon | Tpynoemkocts, | DopMupyembie

HazBanus pa3znenos @DopMbl KOHTPOJIS

paboThI q KOMIIETEHIINHT
5 cemecTp
1 OcHoBBI [ToaroroBka k mpakTuye- 2 OK-11, OK-12, |Otyet mo nabopa-
MaTeMaTH4eCKON CKHUM 3aHSTUSIM, CEMHUHA- I1K-20 TopHOU pabore, OT-
CTaTUCTUKH U pam YeT M0 MpaKTuye-
HaJTH HHBIX KOMY 3aHSITH
aHaimsa 2a [TpopaboTka JTeKIMOHHO- 1 CKoMy 3a 10,

TecT
ro MaTepuasa

[TpopaboTka JIeKITMOHHO- 1
ro Marepuana
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[TpopaboTka JIEKITMOHHO- 1
ro Marepuaina
OdopmiteHre 0TYETOB TIO 6
nabopartopHbeIM paboTam
Hroro 11
2 OmnucarenpHas [ToaroroBka k mpakTuye- 4 OK-11, OK-12, |Otyet mo nabopa-
CTaTUCTHKA CKHUM 3aHATHAM, CEMHUHA- I1K-20 TOpHOI1 pabote, OT-
pam 9eT 10 IpaKThye-
[TpopaboTka JTeKIHMOHHO- 1 ,CFKOMY 3aHATHIO,
ro Marepuana ect
[TpopaboTka JTeKIMOHHO- 1
ro Marepuana
[TpopaboTka JIeKITMOHHO- 1
ro Marepuana
OdopmiieHne 0T4ETOB TIO 6
na0opaToOpHBIM paboTam
Hroro 13
3 [Iporpammuoe ITpopaboTKa JEeKIIUOHHO- 1 OK-11, OK-12, |Otuer no na6opa-
obecrieueHue Jyisi | TO MaTepuania ITK-20 TOpHOU paborTe,
aHaJsa OdopmiieHne 0T4ETOB IO 11 Tect
CTATHCTHACCKUX nabopaTopHBIM paboTam
TAHHBIX
Hroro 12
Hroro 3a cemectp 36
Hroro 36
10. KypcoBoii npoekT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTunroBas cucremMa Jiyisi OlleHKH YCIIeBAeMOCTH 00y4YalOIIUXCs

11.1. baajbHble OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuma 11.1 — banipHbIe OLIEHKH JUTSI JIEMEHTOB KOHTPOJISI

. . MaxkcuMabHbIN
. MaxkcuMalbHbIN MaxkcumalibHBIN
DneMeHThl yueOHOI 0as 3a mepuo Bcero 3a
6amn Ha 1-yto KT ¢ | Gamn 3a mepuon
NESITEIbHOCTH mexny 2KT u na cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEII ceMecTpa
5 cemecTp
Otuet no nmabopaTopHOii 10 10 20 40
pabore
OT4er 1o NpakTU4IECKOMY 20 10 10 40
3aHATHIO
Tect 5 5 10 20
Hrtoro makcumyM 3a nepu- 35 25 40 100
on
Hapacraromum ntorom 35 60 100 100

11.2. IlepecyeT 0a/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer OanyIoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKHU MpeAcTaBiIeH B Tabmue 11.2.
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Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH

bainel Ha 1aTy KOHTPOJIBHOW TOYKHU Onenka

> 90% ot MakcuManbHOU cyMMBbl OamioB Ha gaty KT 5

Ot 70% no 89% ot makcumasbHOM cymMmbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcuMaIbHOM cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaIbHOU cCyMMBbI OaioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLEHKY

[TepecueT cymmbl 6a/IOB B TPAAULIMOHHYIO U MEXIYHAPOIHYIO OLEHKY MPEACTaBICH B TaOIuIe
11.3.

Tabmuma 11.3 — Ilepecuer cymMMbl OaJIOB B TPAAUITMOHHYIO M MEXKTYHAPOJIHYIO OLICHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YYMTBHIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouens xoporiiio)

4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBnetrBoputTeiabHO)

3 (yZIOBJIIETBOPUTENHHO) (3aYTEHO) 60 - 64 E (HocpeicTaentio)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)

3a4TEHO)

12. YueOHO-MeTOAM4YecKOe M HHGOPMALMOHHOE o0ecnevyeHne JUCHMIITTHHbI

12.1. OcHoBHas1 JIMTEpaTypa
1. MonaenupoBanue U ONTUMHU3AIUS 0OBEKTOB | TpoIieccoB: YueOHoe mocoodue / I'. B. CMupHoB
-2018. 176 c. (nannume B Oubnamoreke TYCVYP - 19 3k3.)
2. IlpuknagHas MaTemMaTHYeCKasi CTATUCTHKA [ DIEKTPOHHBIN pecypc]: YueOHoe mocodue / A. A.
Munens - 2016. 113 c. — Pexum noctyma: https://edu.tusur.ru/publications/6252 (nara oGpamieHus:
01.12.2020).

12.2. lonoiHuTEIbHAS JIUTEpPaTypa
1. Marematndyeckoe MOJCIUPOBAHUE PATHMOTCXHHUYCCKUX YCTPONCTB U CHCTEM [DJIEKTPOHHBIN
pecypc]: VYuebnoe mocobme / A. A. Temsmep - 2013. 99 c¢. — Pexum pocryma:
https://edu.tusur.ru/publications/2947 (nara o6pamenus: 01.12.2020).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSHA

12.3.1. O0s3aTenbHbIC y4eOHO-METOAMYEeCKHE TOCOOHS

1. TIporpammusiii kommekc MathCAD B 3amadax cratuctudeckoi oOpabOTKU JaHHBIX [DIek-
TpoHHBIN pecypc]: JlabGopatopuelii mpaktukym / JI. B. Ozepkun - 2018. 31 c. — Pexxum nocryna:
https://edu.tusur.ru/publications/7721 (nara obpamenus: 01.12.2020).

2. Cratuctuueckas o0paOoTka JaHHBIX B mporpaMMHOM komiuiekce MathCAD [DnekTpoHHBIN
pecypc]: JlaGopatopubiii npaktukym / J. B. Osepkun - 2018. 37 c¢. — Pexum pgocryna:
https://edu.tusur.ru/publications/7725 (nara oopamenus: 01.12.2020).

3. Cratuctudeckne MeTopl 00pabOoTKH [DNEKTPOHHBIN pecypc]: YueOHOe METOAMIECKOe MOCOo-
oue / I'. B. CmupnoB - 2012. 107 ¢. — Pexum noctyna: https://edu.tusur.ru/publications/1791 (mara o6-
pamenusi: 01.12.2020).

4. CratucTudyeckie METO/bl B YIPaBJICHUH KaueCTBOM [DIEeKTpOHHBIN pecypc]: Mertonuueckue
yKa3zaHus K JaboparopHbiM pabGotam / WM. M. HacpraunoB - 2018. 16 c. — Pexum pnocryna:
https://edu.tusur.ru/publications/8811 (xgara obpamenus: 01.12.2020).
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12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS IJIs1 JIMI € OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
HHBAJIMI0B

Y4eOHO-MeTOqYECKHe MaTeprabl ISl CAMOCTOSTEIBHON U ayTUTOPHOM paboThl 0Oydaromumxcs
U3 YHCiIa JIUI ¢ OTPAaHNYCHHBIMU BO3MO)KHOCTSIMU 3/I10POBbSl 1 MHBAINAOB MIPEAOCTABISIOTCS B (opMax,
aIalITUPOBAHHBIX K OTPAaHMYCHUSIM UX 3/I0POBbS M BOCIIPUATHUS HH(DOPMAITHH.

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-ABHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

12.4. IlpodeccuonanbHbIe 6a3bl JAHHBIX U HHPOPMALHOHHbIE CIIPABOYHbIE CHCTEMbI

1. http://www.stat.go.jp/english/info/148 . htm HarmonanbHple CTATUCTHYECKHUE areHCTBA

2. http://www.multistat.ru/ MHOTO)YHKIIMOHATIBHBIN CTATHCTUYECKHUIA TOPTAI

3. http://www.statistika.ru/ ITopTan cTaTHCTHYECKUX TaHHBIX

4. http://www.gks.ru/wps/wcm/cjnnect/rosstat/rosstatsiti/main/ Caiitr Poccwuiickoii denepanbHoii
CIIY’KOBI TOCYJAPCTBEHHOM CTATUCTHKH

5. http://www.icpsr.umich.edu/icpsrweb/ICPSR/ CaliT MEKBY30BCKOTO KOHCOPIIMYMa MOJIUTHYC-
CKUX U COITUAIILHBIX MCCIICIOBAHMMA

6. https://lib.tusur.ru/ru/resursy/bazy-dannyh Mupopmannonnslie, cnpaBouyHble ¥ HOpMaTUBHBIC
0a3bl JaHHBIX

13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHue TUCIUILJIMHBI U TpedyeMoe MPorpaMMHoe
ol0ecreueHue

13.1. O0uue TpeOOBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnIo
AUCHUIJIMHBI

13.1.1. MaTepuaJibHO-TeXHHUYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist ipoBeieHus! 3aHSATUH JICKITMOHHOTO TUTIA, TPYIIIOBBIX M MHIWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIIETO KOHTPOJISI U MPOMEKYTOYHOW aTTECTAIlUU HCITONIb3YeTCs yueOHas ayTuTOPUS ¢ KOJTMYECTBOM TIO-
CaJIOYHBIX MeCT He MeHee 22-24, 00opyIoBaHHAs JOCKOW M CTaHAApTHOH y4ueOHOI mebenbro. MMeroTces
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4eOHO-HATIIATHBIE TTOCOOMsI, 00€CTIEUNBAIOIINE TEMATHUECCKUE HJI-
JIOCTPALIMHU 0 JEKIIMOHHBIM pa3/ielaM TUCITUTUINHEI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H IPOrPaMMHoOe ofecnedyeHne VI NPAKTHYeCKUX 3aHATHI

Jlaboparopus 6e30macHOCTH Ku3HeAesTenbHoCTH / KOoMITbIOTepHBIN Kiacce

ydeOHast ayuTOpus ISl IPOBECHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BEJCHUS 3aHATUI J1a0OpaTOpHOro TUMa, yueOHas ayAuTOpus Ui TMPOBEACHUS 3aHITHH CEMHHAPCKOTO
THUIA, TTIOMEIICHUE JIJIsl KypCOBOTO MPOEKTHPOBAHUS (BBINIOJIHEHUS KYpPCOBBIX Pa0OT), MOMEIICHUE IS
MPOBEICHUS TPYMNIOBBIX UM MHIWBUIYaJIbHBIX KOHCYIBTAIIM, TOMEIICHHE AJI1 MPOBEACHUS TEKYIIETro
KOHTPOJISL M POMEXYTOUHOM aTTeCTalluK, TOMELIEHHUE JIsl CAMOCTOATENbHON pabOThI

634050, Tomckas o6nacts, T. Tomck, Jlennna npocnexr, a. 40, 314 ayn.

Onucanune UMeroIerocs 000py10BaHUs:

- Kommytatop 100 Base;

- Cton 1abopaTopHbIil YIIIOBOM (2 1IT.);

- Kpecino Original;

- Cucremnsrii 6110k Intel Pentium G2020 (17 mr.);

- Monutop SAMSUNG 710V SSS (2 mT.);

- Monutop 17 LCD Samsung;

- Monutop 17 SAMSUNG 710V (SSS) TFT SILVER (6 mT.);

- Monutop 17 SAMSUNG 740N;
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- Monutop 17 SAMSUNG (2 mt.);

- Mounutop 17 0.20 SAMSUNG 765DFX;

- [I5BM CPU INTEL PENTIUM4;

- Cxanep HP SCANIJET 3770;

- TeneBuzop mnasmenusiii 51 (129 cv);

- Kommetotrep Pentium Dual Core G850;

- Cron xoMmbroTepHbIii (15 mT.);

- [TpunTep nazepubiii SAMSUNG 1020. A4;
- Jlocka mapkepHasi;

- [I9BM PENTIUM4;

- [I5BM PENTIUM K6-266;

- Crena nHGOPMAITMOHHBIH;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecto npenogaBarens.
[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Apache OpenOffice 4

— Arduino IDE

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows
— Lazarus 1.8.2

— Mathcad 13

— Microsoft Windows 7

— Microsoft Windows XP

— Opera

13.1.3. MaTepuaJibHO-TEXHHYECKOe M IPOrPaMMHoe odecredeHne J1JIs JJadopaToOpHbIX padoT

JlaGoparopusi 0€30MacHOCTH KU3HEAEATeNbHOCTH / KoMIbIOTEpHBIH Kilace

ydeOHast ayuTOpHs ISl IPOBENCHHSI 3aHITHH PAKTUIECKOTO THIA, yueOHast ayIuTOpHs IS TIPO -
BE/ICHUS 3aHATHH Ja0OpaTOpHOro THUMA, yyeOHas ayIuTOpus A NPOBENEHHs 3aHATUH CEMHHAPCKOIo
THUIA, TTIOMEIICHUE JJIsi KypCOBOTO MPOEKTHPOBAHUS (BBIIIOJIHEHUS KYpPCOBBIX Pa0OT), MOMEIICHUE IS
NPOBEEHHs TPYIIOBBIX U WHAMBUIYAIbHBIX KOHCYJbTAIMM, MOMENIECHHE A MPOBEACHUS TEKYIIETo
KOHTPOJISL ¥ IPOMEKYTOUHON aTTECTAINH, IIOMEIICHHE ISl CAMOCTOSTEIILHON paboThI

634050, Tomckas o6nacts, T. Tomck, Jlennna npocnexr, a. 40, 314 ayn.

Onucanue UMeroIerocs 000py10BaHUs:

- Kommytatop 100 Base;

- Cton 1abopaTopHbIil YIIIOBOM (2 1IT.);

- Kpecino Original,;

- Cucremnsriii 6110k Intel Pentium G2020 (17 mr.);

- Monutop SAMSUNG 710V SSS (2 mT.);

- Monutop 17 LCD Samsung;

- Monutop 17 SAMSUNG 710V (SSS) TFT SILVER (6 mT.);

- Monutop 17 SAMSUNG 740N;

- Mounutop 17 SAMSUNG (2 mr.);

- Monwurop 17 0.20 SAMSUNG 765DFX;

- [I3BM CPU INTEL PENTIUM4;

- Ckanep HP SCANJET 3770;

- TeneBuzop mnazmenHsii 51 (129 cv);

- Komnsrotep Pentium Dual Core G850;

- Cron xoMmbtoTepHbii (15 mrT.);

- [IpunTtep nazepusiit SAMSUNG 1020. A4;

- Jlocka MapkepHasi;

- [I3BM PENTIUM4;
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- [I5BM PENTIUM K6-266;

- Ctena nHGOPMAITMOHHBIH;

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- PaGouee mecTo mpernoaBares.

[TporpamMHOe obecrieueHue:

— Adobe Acrobat Reader

— Apache OpenOffice 4

— Arduino IDE

— Google Chrome

— Kaspersky Endpoint Security 10 qyis Windows
— Lazarus 1.8.2

— Mathcad 13

— Microsoft Windows 7

— Microsoft Windows XP

— Opera

13.1.4. MaTrepuajbHO-TEXHMYECKOE U IPOrPaMMHOe o0ecredeHue 1JIs CAMOCTOATEIbHOI padoThI
Jnst camocTosTeNnbHOM paboThl HCMONB3YIOTCA yueOHbIE ayAUTOPUU (KOMIIbIOTEPHBIE KJIacchl),
PacCIONIOKEHHBIE TI0 aipecam:
- 634050, Tomckast o6macTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayn.;
- 634045, Tomckast obmacTs, I. Tomck, yn. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepummnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, r. Tomck, Bepmmnanna ynmuua, 1. 74, 207 ayz.

CocraB 000py10BaHHUSA:

- yueOHast mebenb;

- komnbroTepsl kiacca He Huxke [I9BM INTEL Celeron D336 2.81T . - 5 wit.;

- KOMIBIOTEPHI MOIKIIOYEHB! K ceTH «/HTepHeT» M 00ecneYnBaloT OCTYI B AJICKTPOHHYIO WH-
(hopManOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICYEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHre JUCHUIITHHBI VIS JIMI ¢ OTPAHHYCHHBIMU
BO3MOKHOCTSIMHU 310POBbSl U HHBAJIMI0B

OcBO€HUE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMH BO3MO>KHOCTSMH 370POBbS U MHBAJIHMJIAMHU
OCYIIECTBIISICTCS C UCTIOIB30BAHUEM CPEJICTB 00yISHUS OOIIEro U CIIeNUaIbHOTO Ha3HAYCHUS.

[Tpu 3aHATHAX ¢ 0OYUYAIOLIUMHUCS ¢ HAPYIIEHHUSIMH CJIyXa MPEeIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJTbTUMEIUUHBIX CPEIICTB U APYTUX TEXHUYCCKUX CPEJICTB MpUeMa/mepea-
i yaeOHOM nH(OpMaIIUU B JOCTYMHBIX (hopMax, MOOUIBLHOM CUCTEMBI TIPETOIaBaHus i1 00yJaroIXCs
C UHBAJIMIHOCTHIO, TOPTATUBHON MHIYKIIMOHHOM CUCTEMBI. Y4eOHasi ayTuTOpUs, B KOTOPOU 3aHUMAIOTCS
oOyuyaromiyecsi ¢ HapyIlIeHHEeM cliyxa, 000pyl0oBaHa KOMITBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHON JOCKOW, MYJIbTUMEAUMHON CHCTEMOM.

[Tpu 3aHATHAX ¢ OOYUAIOUTUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPETYCMOTPEHO UCIIOIb30BaHUE B
JICKITMOHHBIX U YUCOHBIX ayJJUTOPHUSIX BO3MOXXHOCTH MTPOCMOTPA yIAJICHHBIX 00BEKTOB (HampuMep, TeKCTa
Ha JIOCKE WM Claii/la Ha 9KpaHe) MPU MOMOIIY BUACOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTPA.

[Ipu 3aHATHSIX ¢ OOYYAIOMIUMHKCS ¢ HAPYIIEHUSIMUA OMOPHO-ABUIaTeJIbLHOI0 anmapara MCIoib-
3YIOTCS aJIbTepHATHBHBIC YCTPOMCTBA BBOAA MH(OPMAIIMU U IPYTHe TEXHUUECKHE CPEe/ICTBA IprueMa/mepe-
Jnadu yaeOHOM mH(OpMAIMK B TOCTYIMHBIX (opMax, MOOMIIEHON CHCTEMBI OOyUICHHUS TSl JTIFO/ICH ¢ WHBA-
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JINAHOCTBIO.

14. OIIeHO‘lHLIe MaTepHuajJabl  METOAUYECCKUEC PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Couepmalme OLICHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLCHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHsA OCBOCHHA 3aKPCIIJICHHBIX 3a HHCHHHHHHOﬁ
KOMITCTCHITHUM HCIIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBble 3aganus

* Bomnpoc 1. Uto Ha3piBaeTcs GOBIION TEXHOIOTHYECKON CUCTEMOIT?

Bapuantsl oTBeTa:

1.1. DTO COBOKYMHOCTh MPOUCXOIANINX (HPU3UKO-XUMHUUYECKHUX MPOIIECCOB, 00BEKTOB 00paOOTKH U
CPE/CTB JJIsl UX peain3aliu.

1.2. Cucrema, comeprkaiiasi MHOKECTBO arperaros.

1.3. TexHomoruyeckuii mpouecc COCTOSIMINN U3 MHOKECTBA ONepaluil.

1.4. TeXHOTOTUYECKHI TPOLIECC, UMEIOIMIA MHOKECTBO BO3MYIIAIOIINX MapaMeETPOB.

* Bomnpoc.2. Kakue ¢dakTopsl BIUSIOT Ha J10001 n3ydaeMslii pouecc?
BapuanTs! oTBeTa:

2.1.Ha npotuiecc BIUSIOT BXOJHBIE, YITPABIISIONINE U BO3MYIIAIOIINE (DaKTOPHI.
2.2.Ha nporiecc BIUSIOT TOJBKO BXOJHBIE U BO3MYIIAOLINE (DAKTOPHI.

2.3.Ha npotiecc BIUSIOT TOJIBKO BXOJHBIE U YIPaBIIAOMINE (HaKTOPHL.

2.4.Ha npouiecc BIUSIOT TOJIBKO YIPABISIONIME (PAKTOPHI.

* Bonpoc 3. Uto Ha3bIBalOT BHIXOJHBIMU ITapaMeTpamMu?

BapwnaHnTs! oTBeTa:

3.1.BbIXoHBIE TapaMETPhl WIM NAapaMEeTPbl COCTOSIHUSL - 3TO TaKUE MapaMeTpbl, BETMYUHBI KOTO-
PBIX ONPEAEISAIOTCS PEXXUMOM IIPOLECCA, U KOTOPBIE XapaKTEPU3YIOT €ro COCTOSIHUE, BOSHUKAIOIIEE B pe-
3yAbTaTe BO3ACUCTBHS T BXOJHBIX, YIPABISAIOMINX U BO3MYIIAIOUINX (aKTOPOB.

3.2. BeIXO/HBIE TApaMETPHI - 3TO YIPABJISAIOIINE BO3CHCTBHS.

3.3. BoIxoaHble mapaMeTpsl - 3TO CTOXacTUYECKHUe (PaKToOphl, HAOMIO1aeMble Ha BBIXO/IE U3 TEXHO-
JIOTHYECKOT0 IpoLecca.

3.4.BpIxoiHbIE TapaMeTPBI - 3TO BO3MYIIaolue (pakTopsl, HaOMOAaeMble BHYTPHU Ipoliecca.

* Bompoc 4. Kakue ¢akTopsl SBISIOTCS IO OTHOIICHUIO K MPOIIECCY BHEITHUMU?

BapwnaHnTs! oTBeTa:

4.1. ITo OTHOIIEHHIO K MPOIIECCY BXOAHBIE M YIPABISIONINE (HaKTOPhl MOXKHO CYHTATH BHEITHUMH,
YTO MOTYEPKUBAET HE3ABUCUMOCTh UX OT TEYEHUS Mpolecca.

4.2. I1o OTHOIIEHUIO K MPOIECCY BHEIIHUMHU SIBJISIOTCS TOJIBKO BXOHBIE.

4.3. ITo OTHOIIEHHUIO K MPOLIECCY BHENTHUMH SIBJITFOTCS TOJIBKO YIIPABIISIOLINE.

4.4. I1o OTHOIIEHUIO K MPOIIECCY BHEIIHUMHU SIBJSIIOTCS TOJIBKO BO3MYIIIAIOIIHE.

* Bonpoc 5. Kakue napameTpsl SBJISIFOTCSI BHYTPEHHUMM 10 OTHOILLIEHUIO K ITpoueccy?

BapwnaHnTs! oTBeTa:

5.1. Ilo OTHOWIEHUIO K MPOLIECCY BHYTPEHHUMHU SIBJISIFOTCS] BBIXOAHBIE IIApaMETPbl, HAa KOTOPbIE HE-
MOCPEJCTBEHHO BIMSIIOT PEXXHUMBI IpoIiecca.

5.2. Ilo OTHOLIEHUIO K IPOLIECCY BHYTPEHHUMH SIBJISIFOTCS TOJIBKO BXOJHBIE.

5.3. I1o OTHOLIEHHUIO K IPOLIECCY BHYTPEHHUMHU SIBIIIFOTCS TOJIBKO YIIPABIISIFOLIUE.

5.4. TIo OTHOWIEHHIO K MPOLIECCY BHYTPEHHUMHU SIBJISIFOTCSI TOJIBKO BO3MYIIAIOLIUE U APYTUE HeE-
BEpHBbIC KOMOMHAITMU (DAKTOPOB.

* Bornpoc 6. Kakue nponecchl Ha3bIBaIOT CTOXaCTUYECKUMM ?

Bapuantsl oTBeTa:

6.1. CroxacTH4eCKMMHU MPOILIECCAMU HA3bIBAIOT TAKUE MPOLIECCHI, B KOTOPHIX JIEMCTBHE BO3MYIIIa-
101UX (DaKTOPOB BEIHKO.
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6.2. CTOXacCTUYECKUMU IIPOLECCAMHU HA3bIBAIOT TAKHUE MPOLIECCHI, B KOTOPHIX OTCYTCTBYIOT BO3MY-
maronye (hakTopsl.

6.3. CTOXacTUYECKMMU IIPOLECCAMHU HA3bIBAIOT TAKHUE MPOLIECCHI, B KOTOPHIX OTCYTCTBYIOT YIIpaB-
asrorue (haxkTopsl.

6.4. CToXxacTMUECKMMHM IPOLIECCAMM HAa3bIBAIOT TaKUE IMPOLECCH, B KOTOPHIX OTCYTCTBYIOT BXOJ-
HbIE (PaKTOPHI.

* Bonpoc 7. Kakue nponecchl Ha3bIBAIOT AETEPMUHUPOBAHHBIMU ?

Bapuants! oTBeTa:

7.1. JleTepMHMHUPOBAHHBIMU MPOLIECCAMH HA3bIBAIOT TAKUE IPOLECCHI, I KOTOPBIX MapaMeTpbl
COCTOSIHMSI OJJHO3HAYHO OTPEICIISIIOTCS 3a/IaHUEM BXOJHBIX U YIPABIISIFOIIUX BO3IEUCTBUI.

7.2. JleTepMUHUPOBaHHBIMH MPOLIECCAMH HA3bIBAIOT TAKUE IPOLECCHI, B KOTOPBIX OTCYTCTBYIOT
yrnpasisitone GakTopsl.

7.3. JleTepMUHUPOBaHHBIMH IMPOLIECCAMH HA3bIBAIOT TAKUE IMPOLECCHI, B KOTOPBIX OTCYTCTBYIOT
BXOJIHBbIE (DAKTOPEI.

7.4. JleTepMUHAPOBAaHHBIMH MPOLECCAMH HA3bIBAIOT TAKUE MPOLECCHI, B KOTOPHIX BEJIMKO BIUSHUE
BO3MYIIAIONUX (AKTOPOB.

* Bonpoc 8. Uto Ha3bIBatOT oNTUMH3ALUEH?

BapuanTs! oTBeTa:!

8.1. OnTumu3anus — 3TO LEIEHAIIPaBIECHHAs AESITEIbHOCTD, 3aKII0Yaonascs B MOJIYyYeHUH Hau-
JYYIIUX PE3yJIbTaTOB IPU ONPEEICHHBIX YCIOBHUSX.

8.2. OnTuMH3aLus - 3TO IVIAHUPOBAHKUE ITPOU3BOACTBEHHBIX 3aTpar .

8.3. OnTuMu3anus - To BIOOp HanOoJIee COBPEMEHHBIX TEXHOJIOTHH.

8.4. OnTumu3anys - 3To BEIOOp HanbosIee COBPEMEHHOTO 000PYIOBAHUSI.

* Bonipoc 9. Uto noHMMaroT noJ pecypcaMu ONTUMHU3ALNAN?

BapuanTs! oTBeTa:

9.1. Ilox pecypcaMu ONTHMM3ALUN TOHUMAIOT CBOOOIY BHIOOPOB HEKOTOPHIX IapaMETPOB OMNTHU-
MHU3UPYEMOro 00BEKTa, TO €CTh HEOOXOIUMO, YTOOBI Y IIpOLiecca UMEUCh YIPABIISIONIUE TapaMeTphI.

9.2. Ilog pecypcaMu ONTUMHU3ALUHU IOHUMAIOT KOJIMYECTBO BXOAHBIX (DAKTOPOB.

9.3. Ilox pecypcaMu ONTUMHU3AIMH ITOHUMAIOT KOJTMYECTBO BO3MYIIAIOIMINUX (DaKTOPOB.

9.4. Ilox pecypcaMu ONTUMHU3ALUHU ITOHUMAIOT KOJIMYECTBO LIEIEBBIX (DYHKIINH.

* Bompoc 10. Kakue 00beKThI Ha3bIBAIOT IIO0OHBIMUY?

BapuanTs! oTBeTa:

10.1. TTomoOHBIME Ha3bIBAIOT OOBEKTHI, KOTOpPbIC OONANAIOT HATUYHEM OOIIUX CBOWMCTB, WU
00BEKTHI UMEIOIINE CXO/ICTBO M0 CYTH HJIM HEOTHEMJIEMBbIM MPU3HAKAM.

10.2. TTonoOHBIMU HA3BIBAIOT OOBEKTHI, UMEIOIINE OANHAKOBBIC YHCIOBBIE XapAKTEPHUCTUKU.

10.3. TTogoOHBIMU HA3BIBAIOT OOBEKTHI, UMEIOIINE OJMHAKOBBIE (HU3MKO-XUMUYCCKHE XapaKTEPH-
CTHUKH.

10.4. TTomoOHBIMU HA3BIBAIOT OOBEKTHI, UMEIONNE OAMHAKOBBIE BXOIHBIC U yIIpaBJstone GpakTo-

pBL.

* Bompoc 11. Kakast u3 aByx mofoOHBIX cricteM X U Y Ha3bIBAaeTCS MOUIMHHOW CHCTEMOU (MU
MOIJTMHHUKOM), a KaKasi Ha3bIBAETCs MOACIHUPYIOIIEH CHCTEMON?

Bapuants! oTBeTa:

11.1. Ta cucrema, koTopasi ABJISIETCA MU3y4aeMoOi, Ha3bIBACTCS MOIMHHON CUCTEMOM, a Ta CUCTE-
Ma, MIPU TOMOIIU KOTOPOW OCYILECTBIISIETCS €€ KeIaeMoe MPECTaBICHUE, HAa3bIBAETCS MOJCIUPYIOUIEH
CHCTEMOM.

11.2.ITomymHaHON Ha3bIBaeTCs M00as puzndeckas cucTema, a Jrdoe npeodpazoBaHue B HEW Ha3bI-
BAETCSl MOACIUPYIOIICH CUCTEMOM. .

11.3. TMommuHHOM Ha3bIBaeTCs JTF00ast abcTpakTHAs CUCTEMa, a Jirobast pundeckas cuctema 0To0-
paxkaroniasi €€ Ha3bIBa€TCs MOACIHUPYIOIIEH CUCTEMOM.
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11.4.ITogmuHHOM HAa3BIBaETCS TaKas CHUCTEMa, HAJl KOTOPOW MOXHO OCYIIECTBIATH (PU3MUECKOE
BO3JICMCTBUE, pE3yIbTaThl KOTOPOTO HA3bIBAIOT MOJICTUPYIOLIEH CUCTEMOM.

* Bonpoc 12. YUto 0603HaYaeT TEPMUH «MOJIETBY?

Bapuants! oTBeTa:

12.1. TepMuH «MOMETH» O3HAYAET, YTO €CJIU JBE CHUCTEMbI B HEKOTOPOM CMBICIE TOIO0OHBI, TO
OJTHA W3 HUX C OMNpPEACICHHON IENbI0 MOXET OBITh 3aMEHEHa JAPYrod C MOMOIIBI0 COOTBETCTBYIOIIUX
npeoOpa3oBaHuUM.

12.2. Mozenb — 3T0 cxeMaTu4eckoe n3o0paskeHue 1o00ro Gu3n4eckoro 00beKTa.

12.3. Monens — 3T0 yMeHbIIIeHHAass KOHCTPYKIIHS TOTO WJIM HHOTO OOBEKTa.

12.4. Moaenp — 3TO MaTeMaTu4ecKoe ONucanne GU3NKO-XUMUUECKHUX TPOLIECCOB B JIIOOBIX peallb-
HBIX 00BEKTax.

.

* Bornpoc 13. Koraa moaenupyroniasi cucteMa CTaHOBUTCS MOJIENBIO?

Bapuants! oTBeTa:

13.1. Monenupyromiasi CUCTeMa CTaHOBHTCS MOJCIIBbIO, €l €€ JTOTIONHUTh MPeoOpa3oBaHUSIMU,
KOTOPBIE COOTBETCTBYIOIIUM 00pa30M CBS3BIBAIOT €€ C MOTHHHUKOM.

13.2. Mopenupytomas cucTeMa CTAaHOBUTCSI MOJIENIBbIO, KOT/Ia OHA CTAHOBHUTCS Pab0TOCTIOCOOHOA.

13.3. Mogenupymomiasi CucTeMa CTaHOBUTCSI MOJEJIbIO MOCJIE 3aBEPIICHUs] ICKU3HOM U ONBITHOU
POpabOTKH.

13.4. Mopenupymoias CUCTEMa CTAHOBUTCS MOJEINIBIO IIOCIIE PEATBHO OMMCHIBAET H3Y4aeMbIil
MIPOIIECC WIIH OOBEKT.

* Bornpoc 14. Kak npoBOaUTCS TACCUBHBIN SKCIIEPUMEHT?

Bapuants! oTBeTa:

14.1. TIpu maccMBHOM SKCIIEPUMEHTE MOCEA0BATEILHO BaphbUPYETCS KaXKIbIM U3 (haKTOPOB, BIIHS -
IOIIMHA Ha TEXHOJIOTMYECKUH MPOIECC, U MPH KaXIOM MOCIEeIYIOEM BapbUPOBaHUs, U3MepseTcs PyHK-
1S Ka4yecTBa (BBIXOIHOM TapameTp).

14.2.IIpy macCUBHOM ASKCIEPHUMEHTE MCIIOJIB3YETCSI U BapbUPYETCs TOJIBKO OAMH M3 MHOXKECTBA
BIIMAIOLIMX Ha MPoLecC (PaKTOpPOB.

14.3. Ilpu maccMBHOM SKCIIEPUMEHTE KaXIbli U3 ()aKTOPOB, BIMSIONIUX HA MPOLECC, U3MEHIETCS
Ha JIByX YPOBHSIX.

14.4. Ilpu maccCUBHOM SKCIIEPUMEHTE KaX/Ibli U3 ()aKTOPOB, BIMSIONIUX HA MPOLECC, U3MEHIETCS
HA YETHIPEX YPOBHSX.

* Borpoc 15. Kak npoBOauTCSI aKTUBHBIN SKCIIEPUMEHT?

Bapuants! oTBeTa:

15.1. IIpn aKTUBHOM JKCHEPUMEHTE OJHOBPEMEHHO BapbUPYIOTCS BCE (DAKTOPHI, BIUSIONINE HA
MIPOIIECC, TI0 ONPeAeTICHHOMY 3apaHee BRIpaOOTaHHOMY IUIaHy (TUTAHUPOBAHUE YKCIICPUMEHTA).

15.2. Tlpn aKTMBHOM SKCHEPUMEHTE MCIOJIb3YETCS U BapbUPYETCS TOJIBKO OJMH M3 MHOXKECTBA
BIIMSIFOIINX Ha mpoiiecc GpakTopos.

15.3. Tlpu akTHBHOM SKCIIEPUMEHTE KaKIIbIN U3 (DAKTOPOB, BIMSIONIMX HA MPOIECC U3MEHSIETCS Ha
TPEX WIH YETLIPEX YPOBHAX.

15.4. Tlpy akKTHBHOM JKCIEPUMEHTE KaKIbIH M3 (PAKTOPOB, BIMSAIOMIMX Ha IMPOIIECC MOCIEA0BA-
TCJIIbHO U3MCHAIOT JO TCX IOP, IMTOKAa HC JOCTUTHYT OITUMYMa.

* Bonipoc 16. YTo Ha3bIBalOT NOBEPXHOCTHIO OTKJIMKA?

BapuanTs! oTBeTa:!

16.1. I'eomeTpuueckoe n3o0pakeHre PYHKIMH OTKIMKA B ()aKTOPHOM MPOCTPAHCTBE - TOBEPXHO-
CTBIO OTKJIMKA.

16.2 TIoBepXHOCTBIO OTKJIHMKA HA3bIBAIOT OOJIACTH HCCIEMyeMbIX (aKTOpOB (aKTOPHOTO MPO-
CTPAHCTBA.

16.3. TIoBepXHOCTHIO OTKJIMKA HA3bIBAIOT 00J1aCTh BO3MOXKHBIX 3HAUCHHH YHPaBIAIOMUX (PaKTo-
pOB.
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16.4. I1oBepXHOCTBIO OTKJIMKA -3TO COBOKYITHOCTH BO3MOJKHBIX 3HAUEHUI BXOJHBIX M YIPABIIAIO-
X GakTopoB.

* Bonpoc 17. Kakumu ommbkamu o0yciioBIeHa MOTPEIIHOCTh MaTEMAaTHIECKOW MOIEITN?

Bapuants! oTBeTa:

17.1. TlorpemHoCcTH MOJICTN — 3TO OITMOKH U3MEPEHUS U JISHCTBUE HEYUTCHHBIX (PaKTOPOB.

17.2. TlorperHocTé MOZAEIH — 3TO OUIMOKHU, 00YCIIOBICHHbBIE BO3MYIIAIOMUMH (DaKTOpaMH.

17.3. TlorpemHoCcT MOICTH — 3TO OITHOKHU, 00YCIIOBICHHBIC IpeiihoM HYIIA.

17.4. TlorpemHocT MOJETH — 3TO OUIMOKU, OOYCIIOBICHHBIE CUCTEMATHYECKUMHU HOTPEIIHOCTS -
MHU.

* Bonpoc 18. B Buje kakoit pyHKIIMH HanOOJIEe YacTO MPECTABISIOT YPaBHEHUE PETPECCUH, €CITU
0 (yHKIIMK U3BECTHO JIUIIIH TO, YTO OHA SBIISIETCS JOCTATOYHO TIAIKON?

BapuanTs! oTBeTa:

18.1. B Buzne orpeska psiaa Teitnopa.

18.2. B BUIiEe DKCIIOHEHIIMAILHOM 3aBUCUMOCTH.

18.3. B Buae TpaHCIIeHACHTHOU (PYyHKITUY.

18.4. B Bune JUHENHOM 3aBUCUMOCTH.

Bormpoc 19. Kakoit MeTo1 HCTIOIB3YIOT TP OTHICKAaHUU KO3 (GUIIMEHTOB B ypaBHEHUH perpeccun’?

Bapuants! oTBeT:

19.1. Ilpu oteickannu K03(h(HUIIMEHTOB B YPAaBHEHUH PETPECCUU MCTIOIB3YIOT METO/I HAUMEHBIIINX
KBa/IpaToB.

19.2. Ilpu oteickanuu KOA()PHUITMEHTOB B YPaBHEHUN PErPECCUH UCIOJIb3YIOT METOJ KPYTOTO BOC-
XOXKICHUA.

19.3. Tlpu oTbickaHuu KO3(PGUIIUEHTOB B YPAaBHCHUH PErPECCHUU UCIOJB3YIOT CHMIUICKCHBIA Me-
TOJ.

19.4. Tlpu oTpickaHu¥ KO3(PPHUITUEHTOB B yPaBHEHUH PETPECCHUHU HUCITOJIb3YIOT 3BOTIOIMOHHOE TITa-
HUPOBaHHUE.

Bompoc 20. Ckonbko ypaBHEHHI COIEPKUT CUCTEMa HOPMaJIbHBIX ypaBHeHuUH ['aycca?

BapuanTs! oTBeTa:!

20.1. CucreMa HOpMaJbHBIX YpaBHEHHH ['aycca COAEpKUT YMCIIO ypaBHEHUM, paBHOE KOJIUYECTBY
HEOIpeeNIeHHbIX KO3((UIIMEHTOB B yPaBHEHUH PETPECCHUM.

20.2. CucreMa HOpMaJbHBIX YpaBHEHHH ['aycca COAEp KUT UMCIIO ypaBHEHUH, paBHOE KOJIUYECTBY
YIpaBisIEMbIX (DAKTOPOB.

20.3 Cucrema HOpMaJIbHBIX ypaBHEHUH ['aycca comep KUT YnCIO ypaBHEHHM, paBHOE KOJIIMYECTBY
BbIOPAHHBIX KPUTEPUEB KAueCTBA.

20.4 Cucrema HOpMaJIbHBIX ypaBHEHUH ['aycca comep KUT YnCIO ypaBHEHHM, paBHOE KOJIIMYECTBY
BO3MYIIAIOIINX BO3/ICUCTBUM.

14.1.2. Temb1 1a00paTOpHBIX padoT
[TocTpoeHue cTaTUCTUUECKUX BHIOOPOK B BUJIE€ BapUALIMOHHBIX PSIIOB U THCTOIPaMM
AHaJIM3 CTaTUCTUYECKUX paclpeiesieHul ¢ UCI0Ib30BaHuEM XH- KBaJpaT KpUTepus
KoppensunoHHslif aHaIN3 CTATUCTUYECKUX JAHHBIX
[TocTpoeHne ypaBHEHHS PETPECCHH U MTPOBEACHNE PErPECCHOHHOTO M KOPPESIMOHHOTO aHAIHN3a
¢ npumenenuem Excel

14.1.3. Bonipochl 111 NOATOTOBKH K MPAKTHYECKUM 3aHATHAM, CEMHUHApPaM
Pemenue 3amad o nepBoMy pazaeny
Pemenue 3aiay no Bropomy pasaeny

14.1.4. 3auér
TECTbI
3anaua 1 {4}
Omnpenenure ypaBHeHus: ahuHHOTO IpeoOpazoBaHus, nepeBoasmux ¢purypy A B purypy B:
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BapuanTs! oTBeTa:

a)x'=x0) x'=2y-xc) X' =2x-y
y=yy =xtyy =xty

d) x' =x+y g) x' =2y-x e) X' = x+ty
V'=2y-xy =2X-y, ... ¥ = 2x-y

f) x' = 2x-y

y' =2y-x

3amava 2 {3}

Omnpenenute HEBEpHOE BBICKAa3bIBAHUE:!

a) BBIXOJHbIE MapaMeTphl SBJISIOTCS BHYTPEHHUMH, HAa KOTOPbIE HEMOCPEACTBEHHO BIUSET PEKUM
npoiiecca;

b) ynpasistomniyie napamMeTpbl MOKHO CUATATh BHEITHUMH, YTO MOAYEPKUBACT HE3aBUCUMOCTh MX
OT 3HAUYEHUH peKMMa IpoLecca;

C) BXOJHBIE NMapaMeTPbl OTHOCATCSA K BHYTPEHHUM, BEJIMUYHUHBI KOTOPBHIX ONPEAEISIOTCS PEeXUMOM
npoiiecca;

d) Bo3mymaromue napaMmeTpbl MOTYT OBITh M BHEIITHUMH, U BHYTPEHHUMH.

3amaya 5 {5}

VYKa)kuTe HEBEPHOE ONPEIECIICHUE:

a) PErpecCHOHHBIN aHaJU3 - 3TO METOJ OmpeaAeseHrus Kod(PPUIMEHTOB MOIETH, Hanboiee CooT-
BETCTBYIOIIEH HAOOpY 3KCIIEPUMEHTAIBHBIX NaHHBIX. [Ipuyem, ommOka (pa3HOCTH MEXIY MOIETBIO U
0001 KCIEPUMEHTATBFHOM TOUKOM ) 0053aTeIHHO TOJDKHA OBITh PaBHA HYJIIO;

b) perpeccroHHBIN aHaIM3 MOXKET OBITh IPUMEHEH, eCiu BXoaHbIe (akropsl x1, x2 ,...xk n3meps-
I0TCSI C IPEHEOPEIKUMO MAJION OIMOKOM 10 CPABHEHHIO C OLTMOKOW B OMPEICIICHUN Y U HEKOPPEIUPOBa-
HBI IPYT C APYTOM;

C) IIpU PErpecCHMOHHOM aHalIM3€e omnpeaenseTcs (QyHKIHMOHAIbHAs 3aBHCHUMOCTh CPEJIHEro 3Haye-
HUS Y OT X.

Bun gynkuuu npeanonaraetcsi M3BECTHBIM, U 10 33/IaHHBIM pe3yibTaTaM HaOMIOAeHUHN, HYKHO
HATH OLIEHKU HEU3BECTHBIX MapaMeTPOB.

3amaya 6 {6}

[o pesynbraram m3mepenuit X1, x2 ,x3, y ObLIIM BEIYMCIIEHBI KO3 (OUIIMEHTHI TOJTMHOMA U t-KpUTe -
puii:

b0 =2,15;b12=0,05t0=55,2t12=1,28

b1=-0.1 b13=-0,05 t1=2,56 t13 = 1,28

b2 =-0.1b23=01t2=2,561t123 =0

b3=-0.2 t3=5,13

3anuIuTe MaTeMaTHYECKYI0 MOZEIb HCCIEeTyeMOr0 TEXHOIOIMYECKOro MPoLecca ¢ y4eTOM OIICH -
KU 3HAYMMOCTH (TIPOBEPKH HYJIb-TUMIOTE3bI

bj = 0) ko3 purrenToB bj, eciu TabanuHoe 3naueHue kpurepus CreiopenTta t(0,05; 8)=2.306.

3anaua 7 {7}

Pe3ynbratel n3MepeHus: BXOMHBIX X1, X2 ¥ BBIXOJHOTO Yy (PaKTOPOB HCCIEIyEeMOTO TEXHOJIOTHYE-
CKOT0 Tpoliecca OblIH peodpa3oBaHbl (IPOHOPMHUPOBAHBI) MO CIEAYIOUIMM (hopMynam:

VXX,

JUis 3THX JaHHBIX MBI UMEEM CJeIylollee YpaBHEHHUE PErpecCHd B HOPMHUPOBAHHOM BHE: y0=
0,799x + 0,358 x . 3anuIuTe YUCICHHBIE BEIPAKEHUS JJIs onpeaeseHus koddduimentos b0 ,bl ,b2.

3amaya 8 {8}
UccnenoBanacy GyHkims Y ot ogHoro BxoxHoro ¢gakropa X. O6wéM BbiOOpku N, umcio mapai-
JETBHBIX ONBITOB M. ONUIINTE TOCIEA0BATEILHOCTD ACHCTBUN, KOTOPBIE HYXHO NPOU3BECTH ISl TOTO,

4yTOOBI OLIEHUTb, KaKas anmpokcumanus jyumre Y *=b0+b1x; umu
Y*=b0+blx+bl1x2
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3amaua 9 {5}
Yro xapakTepu3yeT AMCIIEPCHs BOCIIPOM3BOIMMOCTH U OCTATOYHAs IUCTIEPCUS?
Hammmmre ¢popMyiisl A7ist OnpeaeNIeHus STHX TUCTICPCHIA.

3amaya 10 {3}

[To kakoMy U3 MEPEUNCICHHBIX KPUTEPUEB OLICHUBAETCS OAHOPOJHOCTh TUCTIEPCHIA:
a) o kputeputo CThIOJCHTA,

6) no xpurepuro Koxpena;

B) 1o Kputepuro durrepa.

[Tpum.
01201053,6+2410649Q>Q

01201053,6-161047,5Q<Q
11161047,5-121036,9Q<Q
21121036,9-810382Q>Q

21121036,9+161047,5Q>Q
22121036,9+121230,3Q<0Q
32121230,3+121433,6Q>Q
32121230,3-121047,5Q>Q

[Ipu 3ToM ncnonbs3oBaHbl cinenyromue oboznaueHus: QN = Q (xN); x ; QN =Q(xN )

[To pe3ynbpraTam novcka, IpUBEICHHBIM B TaOJIHIIE, BOCCTAHOBUTE 3HAYCHUS U .

3amaua 16 {7}

B 3agaue nmoncka MmuHuMyma mMetogoM bokca-Yuiicona B okpecTHOCTH ucxomHoi Touke X°=(0;0)
MoJIy4eHa JIMHEeWHAsl anmpoKCUMAalUs MOBEPXHOCTH OTKIMKa: Q(x)=25+10x1+4x2,

rze maru BappupoBanus Ax1=1, Ax2=2, a0 =1

[Ipoussenure 3 "MBICIEHHBIX ONBITA", T.€. ONPEAEINTE 3 MPOTHO3UPYEMBIX 3HAYEHMSI BHIXOJHOTO
napamerpa.

TecThl

TecT. 1 [Ipu xakux ycioBusx orieHka 0* mapamerpa 0 cuntaercst «Xopomen?

(ITpaBwbHBIN 0TBeT) OtieHKa 0* mapameTpa 0 cunTaercs «XopoIiei, Korjaa OHa sBIISCTCS:

1) HecMmelieHHOM (MHAYE - HE 1aeT CUCTEMAaTUYECKOM MOrPEIIHOCTH) - 3TO 03HAYAET, YTO

2) MO* =0. (3.8)

2) COCTOSITENILHOM, €CITU CXOAUTCS 10 BEPOSITHOCTH K 0, T.€.

P(|6*-6|<e) 1 mpun; (3.9)

3) a¢dexTHBHON MO CpaBHEHUIO ¢ JApYrMMHU oneHkamu Ok, ecnu oOnagaer HaMMEHbIIEH cpeau
HUX JTUCIIEPCHEH, T.C.

1. D 8*=min D6k.

Tect 2. [1o pe3yabTaTam MCHBITAHWK HA TMPOYHOCTH 4 0Opa3IOB CTAIBHBIX CTEP)KHEH MOTyYeHBI
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CIIeTYOIINE 3HAYCHHUS PA3PBIBHBIX YCUIIHNH (B HBIOTOHAX):

x1 =300, x2=310, x3=330, x4=340.

Haiitu /11 ypoBHs y =0,9 nnst cpenneit mpoyHocTy L = MX U cpeiHee KBaApaTHUECKOe OTKIIOHE-
HUE G =, CUMTas 3aKOH pacHpeesIeHUs] X HOPMaJIbHBIM.

Pemenwue. [To popmynam (1.3) u (1.11) HaxoauM TOUEUHBIE OIICHKH L U G

==320, S==18,25

[To Tabmuuam pacnpenenenus CreronenTa [13,18] mst a=1-y=0,1

u n-1=3 naxogum t1-0,05=2,35, a mo tabmaumam y2 pacnpenenenus mpu n — 1 =3, o/2 =0,05 u 1-
a/2 = 0,95 naxomum y =0,35 u x =7.,8.

[ToxcraBinss Haiinennsle 3HaueHUs B hopmyinsl (1.14) u (1.16), momyqanm

Jy=0,9 (1)=320 21,4; Jy=0,9(c)=(11,3; 53,3)

Tecr 3.

Urto Ha3bIBalOT «CTATUCTUYEKON TUIIOTE301»?

(ITpaBwibHBI 0TBeT) CTATHCTHYECKOW THIIOTE30M HA3bIBAIOT JIO0OE TPEIOJIOKEHUE O 3aKOHE
pacmpeeNieHus] WK ero mapaMeTpax OJHOM MM HEeCKOIbKHUX CIydalHBIX Benu4uH. Hampumep, mpeamno-
nokeHus Tuna L =Mx = p0, rae p0 - U3BECTHOE 3HAYCHUE;

Dx1= Dx2, F(x)=F0(x), rne FO(x) - u3BectHas (yHKIMS pacHpEeICHUS U T.JI. SIBISFOTCSI CTATH-
CTUYECKUMH TMIIOTE3aMH.

Tect 4. CxonbKo ypaBHEHMH BXOJAUT B CUCTEMY HOpPMaJIbHBIX ypaBHeHul ['aycca?

(ITpaBwbHBIN oTBeT) CHcTeMa HOPMAIBHBIX YpaBHEHUU ['aycca COIEPIKUT CTONBKO K€ ypaBHE-
HUH, CKOIIbKO HEU3BECTHBIX Kod(duimeHTos b0, bl, ........

Tect 5. UTo Takoe MacCUBHBIN 3KCIIEPUMEHT?

(ITpaBwibHBIN 0TBET) [lacCUBHBIN AKCIEPUMEHT SBISETCS TPATUITMOHHBIM METOIOM MTOCTPOCHUS
MaTeMaTudeckux mozenei. I[Ipy nmaccMBHOM 3KCIIEPUMEHTE MOCIEN0BATEIbHO BapbUPYETCsl KaKIblH U3
(bakTOpOB, BIMAIOLINI Ha TEXHOIOTUYECKUM Ipoliece, U MPH KaXJIOM MOCJIEAYIOIEM BapbUPOBAHUS, U3-
MepsieTcsl PYHKIMS KauecTBa (BBIXOAHOM MmapaMeTp).

ITpu 3TOM BCe ocTasbHble (DAKTOPBI, TAKXKE BIMAIOLINE HA TEXHOJIOIMUECKUH MPOLECC, OCTAIOTCS
Ha HEM3MEHHOM YPOBHE.

Tect 5. UTo Takoe aKTUBHBIN SKCIIEPUMEHT?

(IIpaBunbHbIH oTBeT) [Ipy aKTHBHOM 3KCIIEpUMEHTE OJJHOBPEMEHHO BapbUPYIOTCS Bce (DaKTOPHI,
BJIMAIOLIME HA MPOLECC, M0 ONPEAEICHHOMY 3apaHee BbIpaOOTaHHOMY IUIaHY (IUIAHUPOBAHUE IKCIEPH-
MEHTA). JTO MO3BOJIAET YCTAHOBUTH CUJIy B3aMMOJAEWCTBUS NIapaMeTPOB U UX BIMsSHHUE Ha mporecc. Hc-
H0Jb3ys MpH 00pabOTKE TaHHBIX KOPPEJALMOHHBIA U PErPECCUOHHBIN aHAIN3bl, YAAeTCsl HAlTH 3aBUCH -
MOCTH MEXIy IapaMeTpamMH U yCIOBUSAMHU MaKCUMyMa.

3anmava 3.1 (pazn. 3.1).

JIByM cTyzneHTaM IpeUI0KUIN U3MEPUTh CKOPOCTh SMUCCHU 0 - YACTHI] U3 HEKOTOPOTO PaIUOAK-
TUBHOTO oOpa3na. CTyIeHT A cuuTal B TEUCHHE IBYX MUHYT U HacuuTan 32 o-4acTHIIBI; CTyAeHT b cuu-
TaJl B TeUEHHE Jaca u Hacuutan 786 a-gactuil. (OOpaser] pacnamaeTcsi HaCTOJIbLKO MEJICHHO, YTO OXKHJ1a-
E€MYI0 CKOPOCTh IMUCCHH MOKHO CYMTATh TIOCTOSTHHOM 32 BpeMs N3 "MEPCHHIA. )

a. Ucnone3yiite dhopmyiy (3.2) 1uisi BEIYMCICHUS TTOTPEITHOCTH B pe3yibTaTe CTyleHTa A, paB-
HOM 32 YyacTullaM, UCITYIIECHHBIM 32 J1BE€ MUHYTBHI.

6. KakoBa morpentHocTs pe3ynbrara cTyaeHTa b, coctapistomniero 786 4a—CTHIl, HCITYIIICHHBIX 3a
oIuH 4Jac?

B. Kaxkplii cTyeHT IeUT CBOE YMCIIO OTCUETOB HA YKCJIO MHHYT, YTOOBI HAWTH CKOPOCThH pacria-
Ja, T. €. YUCJIO pacnajoB B MUHYTY. KakoBbI UX pe3ynbTaThl U morpenrHoctu? (XoTs MOrpenHoCcTh B 00-
[IeM YHciie 0T cueToB cTyzneHTa b Gonbiue, yem y cTyiaeHTa A, MOrpenrHocTh B CKOPOCTH, MOTyYeHHas
CTylIeHTOM b, HAMHOTO MEHBIIIE, YeM Yy CTyZIeHTa A, T. €., JieTiasi OTCUEThI B TEUCHHE O0JIee AITUTEIBHOTO
BPEMEHH, MOXKHO TMOJIYYUTh O0JIee TOUHBINA Pe3yNbTaT Uil TEMIIa OTCUETOB, KAK MOXHO ObLIO OKHAATh.)

Pemenue:
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T=v+lv
324V32=3246
786::\786~790+30
32+2=16

6+2=3

16+3 n1g A
786+60=13,1
30+60=0,5
13,1+0,5 g B

OrtBerT:

a) 32+\32~32+6

6) 786:+V786~790+30

B) 16+3 mns A; 13,140,5 nns B. 3amertsre, uto oTBeTHI A M B cornmacyrotcs, Ho otBeT b Oonee 1ie -
HEH 13-3a MEHbIIEN MOrpCIIHOCTH.

3.2 (pa3n. 3.2).

CTyIeHT MOoaydYns CIeAyIOIINe pe3ynbTaThl u3MepeHus: a =5+ 1 ecm;b=18 2 cm; c =12 £ 1
cM;

t=3,0£05¢c;,m=18+1r.

Ucnone3ys npasuna (3.4) u (3.8), BEIYUCINUTE CIEAYIONUE BEIUYNHBI, HX TOTPEITHOCTH U OTHO-
CUTEJIbHBIC TIOTPEITHOCTH B MPOIIEHTax: a + b + ¢; a + b — ¢; ct; 4a; b /2 (tae mudpsr 4 1 2 HEe comepkar
MOTPEIIHOCTH) ¥ mb/t.

3anmava 3.3 (pazn. 3.2).

Ucnionp3ys npasuna (3.4) u (3.8), BBIUUCIUTE CICTYIO TIIHAE BRIPAKCHHUS:
a) (S=1)+ (8 +2)-(10 =4);

0) (5+ 1) x (8 £2);

B) (10+ 1) /(20 £2);

r) 2n(10£ 1).

UYucna 2 u T (CM. T1. T) HE COAEPIKAT MOTPEITHOCTH.

OrTBerT:

a) (5£1)+ (8 £2)-(10 +4)=3+7
0) (5 1) x (8 £2)=40+20

B) (10£1) /(20 £ 2)=0,5+0,1
r) 2n(10£ 1)=63+6

3amava 3.4 (pasm. 3.2).

C noMOIIBI0 XOpOIIEro CEKyHIOMEpa IOCJIe HEKOTOPOM INMPaKTUKH MOXHO HM3MEPATh BPEMEHA
MPUMEPHO OT OAHOM CEKYHJZbl 10 MHOTMX MHHYT C MorpemHocTeio nopsaka 0,1 c. Ilpennonoxum, 4to
MBI XOTUM HaiTH NMEPHOJ T MaATHUKA, KOTOPBINA npubmm3uTensHo paseH 0,5 ¢. Ecnu uameputh BpeMs o11-
HOTO KOJe0aHMs, TO MOTPEIIHOCTh COCTaBUT okoso 20 %, HO, U3Mepsisi BpeMsl HECKOIbKUX MOCIe10Ba -
TEJIBHBIX KOJIICOAHUHN, MBI MOXKEM JJOOMTHCS JIyd "LIEeT0, KaK MOKa3bIBAIOT CIEAYIOIINE BOIIPOCHI.

a. Eciiu MbI n3MepsieM BpeMs TISITH TTOCIIeIOBATENIbHBIX Kojebanuit u nmomyvaem 2,4 £0,1 ¢, To Ka-
KOB OyZeT Haml pe3ysbTar s T, ero adCOMIOTHOM M mpoueHTHOH norpemHocTu? [[ToMHuTEe mMpaBmiio

(3.9).]

6. KaxoB Oyzer oTBeT Ha BONPOCHI 1. «a», ecii u3MepeHo Bpems 20 koie—OaHuil 1 nomxydeHo 9,4
+0,1 ¢?

B. MoxeTr 11 ObITh OECKOHEYHO YIy4IIeHAa TOYHOCTb M3MEpPEHHs T, €CIM HU3MEpATh BpeMs Bce
OO0JIBIIIETO YKCIa IEPHOIO0B?
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Pemenue:
.0,1/0,5-2,4=0,48; 0,1/0,5-0,1=0,02
.1/20-9,4=0,47; 1/20-0,1=0,005

OrTBerT:

a) 0,48+0,02 nu 4%

6) 0,470+0,005 umu 1%

B) Het. Bo-nepBbiX, B KOHIIE KOHIIOB MasiTHUK OCTAHOBHUTCS, €CJIM €ro He MOATAJIKuBaTh. Ecnu
JIaXKe €T0 M TOATOJIKHYTh, Apyrue 3pQPeKTsl paHO WM MO3IHO CTAaHYT BAXHBIMH M OOPEKYT Ha HEymady
HAIlle CTpeMIICHUE KO Bce Oosbineit U Oounbiieit TounocTr. Hanpumep eciiu Mbl OyieM pOBOIUTH U3MEpe-
HUS B TCUEHHE HECKOJBKUX YacOB, MOTPEUTHOCTh CEKYHJIOMEpa MOXKET CTaTh OIPaHUYUBAIOIINM (HaKTO-
POM; HaKOHELI, IEPUO]] T MOXKET U3MEHSTCS B 3aBUCUMOCTHU OT TEMIIEPATYPhI, BIAXKHOCTHU U T.].

3.5 (pa3n. 3.2).

Ecnu nns t Haiineno, uto t = 8,0 + 0,5 ¢, TO KaKOBHI 3HAUEHUS M MOTPEIIHOCTH t2, 1/t u 1/t3?

3amaya 3.6 (pazm. 3.2).

[ToceTuTens cpenHEBEKOBOTO 3aMKa PEIIaeT ONPEASIUTh NIIyOUHY KOJOAIA, U3MEpPsisi BpeMsl Maje-
HUs OpOIIIEHHOTO B Hero KaMHsA. OH omnpeaenseT, uTo Bpems nafeHus pasro t = 3,0 £ 0,5 ¢. Kakoii BeIBOj
OH CZIeTIaeT o IyOuHe Konosa?

h=1/2-gt"2

OtBer:

['myouna = 44415

3amaya 3.8 (pazm. 3.3).

CryneHt u3mepsieT yetbipe JmHb: a =50+ 5, b=30+3,c=40+1,d=7,8 £ 0,3 (Bce B caHTuU-
MeTpax) U BBIUMCISET TPU CYyMMBI a + b, a + ¢, a + d. Haiinure morpemHocTH UIst 3TUX CYMM B CiIydae,
KOT/Ia UCXOJHBIE TOTPEIIHOCTH MOTYT HE OBITh HE3aBUCHUMBIMH [«OIIMO KK CKJIQJBIBAIOTCS», KaK B
(3.14)], a Takxke Korza U3BECTHO, YTO ATH OMMOKH HE3aBUCHUMBI U CITyYalHBI [«OIITHOKH CKJIAIBIBAIOTCS
KBaJpatuyHo», kKak B (3.13)]. IIpennonaras, 4To MOrpelIHOCTH HAAO 3HATH TOJIBKO C OJHOM 3Havaliei
i —poi, B KAKOM CIlIy4ae U3 TPEeX MOTPEIIHOCTh BO BTOPOM ciiaraeMoM (T. €. B 6, ¢ win d) MOXHO TI0JI -
HOCTBIO UITHOPUPOBATH?

OrTBerT:

Ommbku cknaapiBatoTcs OMMOKH CKIIABIBAIOTCS KBAIPATUIHO
at+b 80+8 80+6

a+c 90+6 9045

a+d 58+5 58+5

3amaua 3.10 (pa3z. 3.5).

B sinepHoil ¢usuke sHEprus cyOaTOMHBIX YAaCTHUI] MOXET OBITh U3MEpEHa Pa3HbIMH CIIOCOOAMH.
OauH U3 HUX COCTOUT B U3MEPEHUU MO TJIOLICHHS YaCTHUIl B BEIIECTBE, HAIPUMEP TaKOM, KaK CBHHEIl, U
MOCIIEYIONIEM CPABHEHUH C U3BECTHBIMU TpaduKaMu 3aBUCUMOCTH YHEPTHH OT CKOPOCTH O TJIOIICHUSI.
Ha puc. 3.7 u3o0paxen Takoi rpaduk 11t GOTOHOB (YacTuIl cBeTa) B cBUHILE. [10o ocu opauHAT OTIOKEHA
sHeprus ¢oroHoB E B M1B (MuiinoHax 3eKTpOHBOJIBT), a IO OCH aOCIUCC — COOTBETCTBYIONTUHN KO3(-
bu—mreHT noromenus U B cM2/T. (Tounoe ompenenenue 3Toro ko3 duimeHTa He JOKHO HAC ceivac
OECIIOKOHTD; [L €CTh MPOCTO MOJIXOJIIAs Mepa CKOPOCTHU MOTIIOUIeHus (POTOHOB B CBHHILE.) M3 3TOTO
rpaduka jJerko HaiTu sHep—THIO E ¢oToHa, ecii n3BecTeH ero KOdh(OUIIMEHT MOTIOMIECHUS [L.

a. CTyZIeHT MPOU3BOIUT OIBITHI C MMyYKOM (POTOHOB (OJMHAKOBOW SHEPTUM) U HAXOMIUT, UTO B CBHH-
e ux kodpdurment nornomeHus pasen — = 0,10 + 0,01 cm2/r. Haitaure mo rpaduky 3Hepruto GOoTOHOB
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E u ee norpemnocTs OE. (MoxeT ObITh, BBl COUTETE MOJIC3HBIM MPEICTaBUTh HA rpaduke TUHUU, COCTH -
HSIOIME PAa3HbIE TOUKH, MPEACTABISIONINE HHTEPEC, Kak ObUIO cenaHo Ha puc. 3.3).
6. Kaxkoii BbIBOI crienai Obl CTYIIeHT, eciin Ob1 nomyumn u= 0,22 + 0,01 cm2/r?

OtBerT:
a) 0,70+0,05 M»B
0) 0,40+0,02 M»B

3amaya 3.11 (pa3n. 3.5)

a. Yron 0 usmepeH kak 125 + 2 rpaa, u 3TO 3HaYeHUE UCHOJIB3YyeTCs I BeIYHMCIeHus sin 0. Hc-
noJib3ys npaBuiio (3.23), paccuuTaiiTe sin 6 U €ro MOrpenrHOCTb.

6. Ecnu BenmuunHa a M3MepeHa Kak aHauil +0a M 3TO 3HAYCHHUE UCIIOJIb3YeTCs Il BBIYUCICHHS
f(a) = ea, To kakoBbI fHamm u 6f? Ecm a = 3,0 £ 0,1, TOo YemMy paBHHI €a U €€ MOTPEIHOCTh?

B. [ToBTOpUTE BCe 3amanue «O» mis ¢pynkuuu f(a) = In a.

Pemienue:

a)0=125+2 rpan

¥ XOTUM HaiiTu sin 0. Hama Hammydmas omenka ams sin 6 co—crasmuset sin 125° = 0,82, a B cooT-
BeTCTBUH C (3.23) MOTrpenrHOCTh paBHA

MpI yka3zasiy, 4yTo MOTrperHOCTh 00 Mo/kHa ObITh BRIpaXKEHa B pa—auaHax, MOCKOJIbKY IMPOU3BO/-
Hast OT cos paBHa -sinf, Tonpko eciu yroi 0 BelpakeH B paauanax. CienoBarenbHo, nepenuiem 00 = 2°
B Bujie 00 = 0,03 pan; Toraa (3.24) naer

d(sin 0) = (cos 125°) x 0,03 = 0,78 x 0,03 = 0,02.

Takum 00pa3oM, HaIll KOHEYHBIA PE3YJILTAT UMEET BU/]I

sin 6 = 0,82 + 0,02.

0) faann = ea Hamn ; 0f= faawmn da

ea=20+2

B) fHamn = In a Hawmn ; 0f= da /a Haun

Ina=1,10+0,03

OrtserT:

a) sin 0 =0,82 £0,02.

0) faann = ea Hawmn ; 0f= faawmn da; ea = 20+2

B) fHamn = In a Hawmn ; 0f= da /a Ham; In a = 1,10+0,03

3anaya 3.14 (paszz. 3.7).

[TpogomkuTe paccMOTpeHHe 3aaud 00 M3MEPEeHUU MO Ka3aTeisl MPeJoMIICHHUS CTeKIa U3 pasl.
3.7. Ucnonw3ys Tabmuily, mogo0Hyto 3.1, BEIUMCINTE TIOKA3aTelh MPEIIOMIICHUS N ¥ €r0 OTHOCUTEIHHYIO
MOTPEITHOCTh IS TaHHBIX U3 Ta0m. 3.3. OO0bscHUTE W3MEHEeHHE norpemHocTu. (Bce yrisl n3mepensr B
rpaaycax; i — yroi najeHusl, r — YroJ MPeOMIICHUSI. )

Tabmuma 3.1. OnpeneneHue moka3aTes MpeTOMICHUS

Tabmuma 3.3. JlaHHbBIE A1 OnpeesIeH s ToKa3aTess MpeJIoMIIeHH (B Tpagycax)

i (£1) 10 20 30 50 70
r(=1) 6 13 19 29 38
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OtBerT:
n=1,6620%

n=1,52+9%
n = 1,54+6%
n=1,58+3%
n=1,53+2%

C yBenuyeHHEM yIJia BeTUYMHA ON/N YMEHBIIAETCS TJIaBHBIM 00pa3oM H3-3a TOTO, YTO a0COJIIOT-
Has MOTpCIIHOCTD MOCTOAHHAA, TIO3TOMY OTHOCUTCIIbHAA NMOTPCUIHOCTD GYI[GT MCHBIIC, KOrJla yroJj 6y,£[eT
Oosble.

3amaua 3.16 (pa3z. 3.9).

Yacrras npousBoaHas dq/dx ot q(X,y) monyuaetcs nuddepeHirpoBanueM GyHKIMU IO X, KOrIa
y CYMTACTCS MIOCTOSHHBIM.

Haii—nute yactabie mpousBoanbie dq/dx u dq/dy mist Tpex yHKImii:

a) q(x,y) =x+y,

0) q(x,y) = xy,

B) q(X,y) = x2y3.

Ortser:

a)lul

0)yux

B) 2xy3 u 3x2y2

3anava 3.17 (pa3z. 3.9).
OcHoBHOE NpUOIMKEHNE, UCTIONb30BAaHHOE B pa3i. 3.9, cBA3bIBAaET 3HaUeHUE (PYHKIUU B TOUKE
(X + 1, y + 1) c aHaTOTMYHOM BEIM YMHOM B COCETHEN TOUKE (X, Y)

OtBer:

Jleras cropona (JIC) = (x+u)2(y+v)2 = (x2+2xu+u2)(y3+3y2v+3yv2+v3)=x2y3+2xy3u+3x2y2v+
(unensl, comeprkamnue u2,uv,v2 u 0ojee BBICOKON CTETICHH).

[TpaBas cropona (I1C) = x2y3+2xy3u+3x2y2v. CnenoBarenbHo, JIC =I1C, xorna u u v Maibl.

3amaua 3.19 (pa3z. 3.9).

Ecnu MBI U3MepsieM TpU HE3aBHCUMBIE BEIMYUHBI X, y,Z ¥ 3aT€M BBIYHCIIsiEM (QYHKIIHIO, TOJT00HYIO
q=(x-+y)/(X+z), To, KaKk MBI y>K€ YKa3bIBAIA B Hadaje pa3f. 3.9, pacueThl MOTPEIIHOCTH B  METOJIOM
«IIIar 3a MaroM» MOTYT JaTh €€ 3aBHIIIICHHOE 3HAUYCHUE.

a. PaccmoTtpuTe ciydail, koraa n3MepeHHbIe BETUYUHbI paBHbl X =20+ 1,y =2; z =0, u ays npo -
CTOTBI IPEIINOJIOKHUTE, YTO Oy U O z MpeHeOpe HKUMO Majbl. BRIYHCINTE MOTrpemHoCTs 8q CTPOro, UC-
noJib3yst obmee mpaBuio (3.47), u cpaBHUTE TOJYICHHBIA PE3YJbTAT C TEM, KOTOPBIN BbI MOJTYYUIH OFBI,
eciu Obl PACCUUTHIBATN 0 METOJIOM «IIIaT 3a [IaroM.

0. Cnenaiite To xe st 3HaueHu# x = 20 £+ 1; y= - 40; z = 0. OObsCHUTE pa3HUILy B pe3yJIbTaTax
JUTS 3aJaHUH «a» 1 «O».
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Ortser:

[TpaBunbHbIi oTBET paBeH 6q =0,005 HO BRIYMCIICHHS METOJIOM «IIIar 3a marom» aarT 0q = 0,1

0q=0,1 mpu 1F060M BBIYUCIICHUH.

B cnydae a yncna TakoBa, 4yTO HeOOJbIIas OMIMOKA B X M3MEHSAET X+y W X+Z MOYTH Ha OAWHA-
KOBBIIf MHOYKHTEJb, U TIOATOMY B OTHOIIEHUH (X+Yy)/(X+Z) OHa mpormajgaer.

Merton «1iar 3a marom» He YYUTBIBA€T 3TOr0 COKpaiieHus omubok. B ciydae 6 ommubka B X yBe-
JTUYUBACT (X+Yy), HO YMEHbINACT (X+Z) UK Ha 000POT, ¥ TOATOMY OHA HE KOMIIEHCUPYETCS B (.

14.2. TpeOoBaHMS K OLIEHOYHBIM MATEPHAJIaM /JIsl JINI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st nui ¢ orpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIMJIOB MPEAYCMOTPEHBI JOTMOIHU -
TEJIbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHb KOTOPBIX yKa3aH B Tabmuiie 14.
Tabmuua 14 — JlomoMHUTENBHBIE MaTepHallbl OIICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH BO3MOXXHOCTSIMU
3JI0pPOBbsI 1 HHBJIHJIOB

Kareropuu Bubl TONIOTHUTETBHBIX OLIEHOYHBIX ®opMbI KOHTPOJISL M OLICHKH
oOyyaronuxcs MaTepuaioB pe3ynbTaToB 00y4eHHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIbHBIC
paboTHI, BOIIPOCH! K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

C napyumeHusMu
ciryxa

[TpeumyIieCTBEHHO MUCHMEHHAS
npoBepKa

C mapymenusasmu | CobeceoBanme 1Mo BOIpocam K 3a4ueTy, | [IpenmyinecTBeHHO yCTHas MTPOBEpKa

3peHus OIIPOC 10 TEPMUHAM (MHOUBUYaJIbHO)
C napyumeHusMu Pemenne qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IpenMylecTBeHHO AUCTaHIMOHHBIMU
JBUTATEJILHOTO CaMOCTOsITENIbHbIE PaOOTHI, BONPOCHI K METOJAMHU
anmapara 3a4eTy
C orpanunuenusiMu 1o | TecTsl, TUCbMEHHBIE CAMOCTOSITEIILHBIE [IpenmyiiecTBEHHO NPOBEPKa
00IIeMeTUITTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOZAMH UCXOJISl U3 COCTOSTHUS
MOKA3aHUAM KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI | 00Y4aroLIerocss HA MOMEHT IPOBEPKU

14.3. MeTtoauueckue peKoMeHAAIMH M0 OLeHOYHBIM MaTepHAaJIaM JIsl JUI ¢ OTPAHUYEeHHbIMHU
BO3MOKHOCTSIMU 3/10POBbsI 1 HHBAJIN/I0B

Jis aMil ¢ OrpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS M MHBAJIUIOB HPEAyCMaTPUBACTCS J10-
cTymnHas ¢popMa NpeoCTaBIeHUS 3aJaHU OIIEHOYHBIX CPEJICTB, @ UMEHHO:

- B IleyaTtHo# (opme;

- B IIeYaTHOW (hopMe ¢ YBEITHUYEHHBIM HIPUPTOM;

- B (hOpMeE INIEKTPOHHOI'O TIOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABIICHUE 3a/1aHUs C UCIIOJIb30BaHUEM CYPIONIEPEBOA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHYUBACTCS BpeMs Ha
HOJI'OTOBKY OTBETOB Ha KOHTPOJIbHBIE BONPOCHL. I TakKMX 00y4aromuxcs MpeycMaTpruBaeTcs: JOCTYII -
Hast popmMa MpeoCTaBICHHS OTBETOB HA 3a/1aHUs, & IMEHHO:

- MUCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIb30BAHUEM YCIIYT ACCUCTEHTA;

- IIPE/ICTaBIEHNE OTBETOB YCTHO.

[Tponienypa orieHHBaHUs pe3yIbTATOB OOYYEHMS JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbs M1 MHBAIHJIOB IO JUCHIHUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aJaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 370POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 JIMI ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [le4aTHOU (hopMe yBETNYEHHBIM HIPUPTOM.

JLst 1M1 ¢ HAapYLIeHUusIMH cJIyXa:
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- B (hOpMeE IIIEKTPOHHOTO TIOKYMCHTA;

- B IIe4aTHOU hopme.

J1J1s1 JIMI ¢ HAPYIIEHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B ()OpME IJIEKTPOHHOTO JIOKYMEHTA;

- B Ie4aTHoOU hopme.

[Tpu HEOOXOMUMOCTH ISl JIUIL C OTPAaHUICHHBIMH BO3MOXKHOCTSIMU 37I0POBbS 1 HHBAIUIOB TPOIIE-
Jypa OLIEHUBAHUS PE3yIETATOB O0YICHHSI MOXKET TIPOBOIUTHCS B HECKOIBKO 3TAIIOB.
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