MNognucaH: Lleb3yxoBa TaTbsiHa AnekcanHgpoBHa

Dﬂ@@&@ﬁ%ﬁéﬂ%&fﬁﬁl&aom INEKTPOHHOI NOAMMCHIO
NHdopmaumsa o Bnagenbue:

VNHHAC PEPCTBOHAY KU Y BBICIIEI'O OBPA3OBAHUSI POCCUMCKOM ®EJIEPALIMA

[omkHocTb: OupekTop Msturopckoro VIHCTI/ITH)a (dunuan) Ceepo-Kaskasckoro
(e1ePATbHOTO YHUBEPCHTETa e/lepajibHOE IOCYy1apCTBEHH)Ee ABTOHOMHOE

[Nata nonmucanma: 12.09.2023 15:5606pa3oBaTe/ibHOE YUpeKaeHne BbICIIEero 00pa3oBaHusi

Yhnkanhbii iporpammb i BEPO-KABKA3SCKHM ®EJNEPAJIBHBIN YHUBEPCUTET»
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

Hsaruropckuii uHCTUTYT (puiman) CKOY

YTBEPXIAIO
Hupexrop [ISTUTOPCKOTO MHCTUTYTA
(pumman) CKOY
IITe63yxoBa T.A.

PABOYAS ITPOT'PAMMA JUCHHUITJIMHBI
MeTto1bl penieHns 3a1a4 3JIEKTPOIHEPIETUKH U
AIIEKTPOTEXHUKU

(QJIEKTPOHHBIN JOKYMEHT)

Hanpasnenne noaroToBku 13.03.02 DaeKTpOoIHEPreTHKA
U DJIEKTPOTEXHUKA

Hanpasnennocts (mpodus) Ilepenaua u pacnpeejieHue dJIeKTPUUECKOI
IJHEPrUH B CHCTEMAX 3JIeKTPOCHADKeHUsl

KBaynmuxarys BBITyCKHUKA Bakajasp

®opma 00yueHust 3a04Has

I'on Hauana oOy4eHus 2021

Peanuzyercs B 3 cemectpe

[Tsturopck, 2021 .



1. Heﬂb H 3aJa4YM OCBOCHHUS JUCHUIIJIMHBI

Lenpto ocBOeHMsSI AMCUMILINHBI «JlOTIOJIHUTENBHBIE TJIaBbl MAaTEMATUKW» SBIAETCS
(dopmupoBaHue HabOpa yHHBEpPCAIbHBIX KOMIETEHIUI OakanaBpa 110 HaIPaBICHUIO MOJIrOTOBKH
13.03.02 «DnexTposHepreTUKa U MEKTPOTEXHUKAY.

3ajaun OCBOEHHUS IUCLMIUIMHBL.  (OPMHUpOBAHUE NPEJCTABICHUH O pOJIM U MeECTe
MaTEMaTUKd B COBPEMEHHOM MHpE, 3Tanax pa3BUTHS, YHHUBEPCAIBHOCTH €€ IOHATUH U
npecTaBiIeHuit; popMHUpPOBaHUE YMEHUI KOHCTPYHUPOBAHMS M aHAIN3a CTATUCTUYECKUX MOJesel
O0OBEKTOB, CHUCTEM M TMPOLECCOB IMpH pEIIEHUH 33a1ay, CBSI3aHHBIX cO cdepoil Oymymeit
npoeCCUOHATIBHON JIEATEIbHOCTH; OBJIAZICHUE HABBIKAMM TOYHOI'O M C)KAaTOTO BBIPa)KEHUS
MaTEMaTUYECKOM MBICJIM B YCTHOM M IIHCbMEHHOM H3JIO)KEHHWH, C HCIOJIb30BAaHUEM
COOTBETCTBYIOIIECH CUMBOJIUKHY.

2.MecTO JMCUMILIMHBI B CTPYKTYpe OCHOBHO# 00pa30BaTe/IbHOM MPOrpaMMbl
Jucuumnnuna «JlomnonHuTenbHbIE TJaBbl MaTEMaTHKW» BXOAMUT B YacTh JUCIUIUIMH OJIOKa
b1.B.JIB mnoaroroBku  OakanmaBpa  Hampasienus — 13.03.02  «DnektposHepretuka U
JNEKTPOTEXHUKA», (GOPMUPYEMYIO y4YaCTHHUKaAMU oOpa3oBaTeNbHBIX OTHOIIeHUU. Ee ocBoenue
IPOMCXOUT B 3 CEMECTPE.
3.CB#13b ¢ npeAlIecTBYIOIUMH JUCHHIIJIMHAMHU
YcnemHoMy OCBOCHHUIO JTAHHOM JMCHUIUIMHBI CIIOCOOCTBYIOT 3HAHUS, MOJIYYEHHBIC MPH
NPEIIIeCTBYIOEM H3yYeHUH JUCIUIUIMH «Marematuka», «Koppektupyromuii Kypc 10
MaTEMaTHKED.

4. CBsi3b ¢ MOCTAeAYIOMUMHA JUCHTATIIMHAMHA

JucuumimHa  CIy)KUT  OCHOBOM U1 OCBOE€HUA  aucuuiuimHbl  «HajnexHocts
AJIEKTPOIHEPTETUUECKUX CUCTEM.

5.1lepeyeHp IUIAHMPYeMBIX pe3yJbTAaTOB OOy4YeHHs] 1O JUCHUIUIMHE (MOAYJIIO)
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/IbTaTaMH 0CBOCHHS 00pa30BaTe/JbHON MPOrpaMMbI

5.1 HaumeHOBaHHE KOMIIETCHIIMH

Kon dopmynupoBKa:

VK-1 CrocobeH  OCyWIecTBISATh MOWUCK, KPUTHUYECKUH aHadM3 M CHHTE3
nH(pOpMalUY, TPUMEHATh CUCTEMHBIA MOAXOJ JUIsl PELICHHUS] OCTaBICHHBIX
3a1a4

Nuaukatoper | M/I-1yk-1 BemonHseT nouck HeoOXxoauMol uHpoOpManuu, e€ KPpUTHYECKUM
JNOCTIDKEHUS | aHamuM3 M 000O0IIaeT pe3yibTaThl aHalIMW3a JUIsl PEUICHUs IOCTAaBICHHOM
KOMIETEHIMI | 3agauun




5.2 3HaHus, yMeHHS ¥ HABBIKU U (WJIN) ONBIT AeATEJILHOCTH, XapaKTepHU3yIue

3Tanbl (OPpMUPOBAHUSI KOMIIETEHIHI

[Tnanupyemble pe3ynbTaThl 00y4eHUs MO AUCHUILTUHE (MOIYJIIO), dopmupyembie
XapaKTepu3yIoIye 3Tansl (JOPMHUPOBAHUST KOMITETCHIIUN KOMIETEHIIUH
3HaTB: OCHOBHBIE IOHATUS W HHCTPYMEHTBI TEOPUU BEPOSATHOCTEU U YK-1

MaTEMaTHYECKON CTATUCTUKU

YMerb: NPUMEHATh COOTBETCTBYIOIIMM MaTeMAaTHMYECKUM amnmapar it
00pabOTKM SMIMPUYECKMX U OSKCIEPUMEHTAIBHBIX JAaHHBIX 3ajad
npodecCUOHATIBHOM J1eTeIbHOCTH

Baagerb: cTaTHCTHYECKMMH METOAAMHU HCCIEAOBAHUS IIPU  PEIICHUH
npodecCHOHATIBHBIX 3324

6. O0beM yueOHOI U CHUIITHHBI/MOTYJIsI

O6wbem 3ansaruii: Utoro 81 u. 33.e.
B ToM uncne ayiuTopHbIX 40,5 u.

N3 Hux:

Jlexuuii 13,54,
[IpakTrueckux 3aHATUN 27 .
CamocrosiTenbHOM paboTh 40,5 u.

3ader 3 cemecTp

7.Conep:xanue JMCHUILUIMHBI, CTPYKTYPHMPOBAHHOE N0 TeMaM (pa3jesaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJIHYeCTBA ACTPOHOMUYECKHX YACOB M BUI0B 3aHATHI

7.1 TeMaTHYeCKHH IJIAH JUCIHHUIIINHLI

Ne | Pazaen (Tema) AMCIHUILIMHBI Peasmmzyem | KontaktHass pabGora
ble o0yyarommxcst c
KOMIIETeHI] | mpenoiaBaTeJsieM,
uu 4acoB @
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3 cemecTp
1 | Paznen 1. IlnaHupoBaHMe W OpraHu3aIUs 3 45 9
IKCIEPUMEHTA
2 | Tema 1. MaremaTuueckoe IUIAHUPOBAHUE VYK-1 15 - 6
IKCNEPUMEHTAa B HAYYHBIX HCCJIeJOBAHHUAX.
OKCIEPUMEHT. [1nan AKCIIEPUMEHTA.
[IpeacraBinenne  pe3ysbTaTOB  SKCHEPUMEHTA.
ITaccuBHBIN M AKTUBHBIN YKCIIEPUMEHT.
3 | Tema 2. OneHka mNOTrpPelIHOCTH W3MEpPEHUId. YK-1 1,5 |45 3
Knaccudukanuss  morpentHoctelt  M3MEpeHHi.




BeposiTHOCTHaAs oneHKa Clly4yallHOW MOTPEIIHOCTH.
OOpaboTka pe3ynbTaTOB MPSIMBIX, KOCBEHHBIX U
COBMECTHBIX U3MEPEHUM.

Pazmen 2. 3agaum M OCHOBHbIC IMOHATHSA
MaTeMaTHYeCcKOi CTATHCTHKH

1,5

7,5

Tema 3. IlpeaMer ¥ OCHOBHBIE 3aJa4H
MaTeMaTH4ecKOl cTaTHCTHKH. BwiObopouHoe
pacnpenenenue. Ilonmuron u  rucrorpamma.
Bri6opounsie XapaKTePUCTUKU u ux
pacrnpeiesieHus.

YK-1

1,5

7,5

Paznen 3. Crarucruyeckoe OleHUBaHHE
napaMeTpoB

Tema 4. TouyeuHble ONEHKH TAapaMeTPOB
pacnpeneeHusi. MeTOAbl HAXOKICHUS TOUCUYHBIX
OIIEHOK. MeTo/1 MOMEHTOB. MeTo ] MaKCHMAaJIbHOTO
IPaBIONO 100U

VK-1

1,5

1,5

4,5

Tema 5. UHTepBajibHbIe OLEHKH HEM3BECTHBIX
napaMeTpoB. JlOBEpUTENbHBIE HWHTEPBAIBI IS
rapaMeTpoB HOPMAJIBHOT'O pacipeneieHus.
[oBeputenbHbie WHTEPBAJIbI B cllydae
ACUMIITOTUYECKU HOPMAJIBHBIX OLIEHOK

YK-1

1,5

1,5

4,5

Pazgen 4. CtaTucTuyeckasi NpoBepKa runores

1,5

7,5

4,5

Tema 6. OcHOBHBIE OHATHSI TEOPUH TPOBEPKHU
runore3. HyneBas u KOHKypupyronas, 1npocras u
cJIo)KHasi rurnote3bl. OmMOKU MepBOro U BTOPOTO
poma. CraTHCTHYECKM  KPUTEPUl  IPOBEPKHU
HyJeBol runore3pl. HaGmomaemoe 3HaueHue
KpUTEpUSL. [Tapamerpuueckue u
HEelapaMeTpUUECKUe KPUTEPHUH.

YK-1

1,5

7,5

4,5

Pa3gen 5. 9JIeMeHThI JHUHENHOI 0
PerpecCHOHHOI0 U KOPPeJIsiiMOHHOT0 aHAJIHU3a

Tema 7. KoppeasinuuoHHass  3aBHCHMOCTb.
Ko>dduument koppensinun.

VK-1

1,5

1,5

Tema 8. JInneiinas perpeccusi. Koagdununenrni
perpeccum.

VK-1

1,5

1,5

Pa3nen 6. DiieMeHTBI AUCIIEPCHOHHOI'0 aHAJTHU3a

1,5

4,5

Tema 9. OpHOopaKTOpHBI AWCIEPCHOHHBIN
a”HaJm3. [umoresa o0 paBEeHCTBE TIPYINIIOBBIX
cpennux. Kpurepuit @uiepa.

YK-1

1,5

1,5

Tema 10. MHOro(pakTopHbIii AMCIEPCHOHHBIN
aHAJIU3.

YK-1

Hroro 3a 3 cemecTp

13,5

27

40,5




7.2 HauMeHOBaHUeE U cOep:KaHMNE JEeKINH

Ne HanmeHnoBanue TeM AMCHUIUIMHBI O6bem ®opMa poBeACHUS
TEMBI 4acoB
3 cemecTp
1 MaremaTnyeckoe IUIAHUPOBAHUE HKCIEPUMEHTA B 1,5
HAYYHBIX UCCIIEJOBAHUSIX
2 O1eHKa NOrPeIIHOCTH U3MEPEHUI 1,5
3 [IpeamMer u OCHOBHBIE 3aJayd  MaTEMaTHUYECKOU 1,5
CTaTUCTHKH
4 ToueyHble OLIEHKH TAPAMETPOB pacIpeIEICHHUs 15
5 HHTepBanpHbIe OLICHKU HEU3BECTHBIX NAPAMETPOB 1,5
6 OCHOBHbIE MOHATHUSI TEOPUH IPOBEPKH TUIIOTE3 15
7 Koppensuuonnast ~ 3aBucuMocts.  Koaddunment 15
KOpPEeISIIH
8 Jluneiinas perpeccus. Koadduimentsr perpeccun 15
9 OnHo(aKTOPHBINA AUCTIEPCUOHHBIN aHAIIN3 1,5
HTtoro 3a 3 cemecTp 13,5
7.3 HaumeHoBaHuUe JJaOOPATOPHBIX padoT
JlanHblii Bua paboT HE MpeyCMOTPEH YUeOHBIM IIJIAHOM.
7.4 HamMeHOBaHHMe MPAKTUYECKHUX 3aHATHIA
Ne HaunmeHoBaHMe TeM NPAKTHYECKUX 3aHATHI Oo0bem | @opma npoBeaeHUs
TeMblI 4acoB
3 cemecTp
2 AOCONIOTHAS 1 OTHOCUTEJIbHAS MTOTPEITHOCTH 1,5 Pemenue
U3MEPEHUN Pa3sHOYPOBHEBBIX
3a/1a4y
2 Pacuer nmorpemnocreil HEMOCPEACTBEHHBIX 1,5 Pewenne
U3MEpEeHHI Pa3HOYPOBHEBBIX
3a/1a4
2 PacyeT norpemHocTeil KOCBEHHBIX U3MEPEHUI 1,5 Pemenue
pPa3sHOYpPOBHEBBIX
3a/1a4y
3 Bapuanuonnsie psiipl U uX rpaduyeckoe 1,5 Pemenue
n3o0pakeHue Pa3sHOYpPOBHEBBIX
3a/1a4y
3 UucioBble XapakTepUCTUKH BBIOOPKH, CBOICTBa 1,5 Pemenune
YHCIIOBBIX XapaKTEPUCTUK pa3HOYpPOBHEBBIX
3a1au
4 Bri6opounsiit Meto. CTaTUCTHYECKOE OTICHUBAHUE 15
5 [ToHsATHE MHTEPBATHLHOTO OIICHUBAHUS. 15
JloBepuTenbHask BEPOSITHOCTD U MpeiebHas OlIOKa
BBIOOpKH. OIIEHKA XapaKTePUCTUK TeHEPaTbHON
COBOKYITHOCTH TI0 MaJIOi BBIOOpKE
6 Craructrueckasi IpoBepKa TUIOTE3. 3 Pemenue




[TapameTpuueckue kpurepun Pa3sHOYPOBHEBBIX

3a/1a4y
6 Craructrueckast mpoBepKa TUIIOTE3. 3
Henapamerpuueckue kputepuu
6 [IpoBepka runores o 3aKOHax paclpeneeHus 1,5 Pewenne
Pa3HOYPOBHEBBIX
3a/1a4y
7 Koppensimonnas 3aBucumoctb. Koaddunment 1,5 Pemenue
KOppesiuu pPa3sHOYpPOBHEBBIX
3aj1a4
8 Jluneitnas perpeccusi. KoagdummenTs! perpeccun 1,5
9 OnHOaKTOPHBINA TUCTIEPCUOHHBINA aHATN3 3
10 JByX(aKTOpHBIN AUCIIEPCUOHHBIN aHATHU3 3
Hroro 3a 3 cemecTp 27

7.5 TexHoJoru4ecKasi KapTa cCaMoOCTOSITEIbHOMH padoThl CTYAeHTA

O0BEeM 4acoB, B TOM YHCJTIE
Kozsr Bug Utoroserii CpencTBa u
KonrakTHas
peane3yempIx | ACATCIBHOCTH NPOLYKT |  TEXHOJNOTHH CPC pabora ¢ Beero
KOHeTeHHI/H‘/’I CTYJACHTOB CaMOCTOATCIIBHON OLCHKH npernoaasarenem
paboThI
3 cemecTp
YK-1 [lonroroBka k  |KoHcmekT Kommnekt 1,215 0,135 1,35
JICKIIUSAM 3aJaHNuN 1
BOITPOCOB T10
paznenam
M CIIATIIHHBI
VK-1 [Tonroroska k  |KoHcmekt Komrurext 4,86 0,54 5,4
MPaKTUYECKHUM 3aJaHUI U
3aHSTUAM BOITPOCOB T10
pasnenam
TMCITUTUIHHEI
YK-1 CamocrositenpHOe|KoHCIIEKT Komrmnekr 30,375 3,375 33,75
M3y4YCHHE 3aJaHU 1
TTEpaTyphl 10 BOITPOCOB T10
Temam 1- 10 pazaenam
M CIIATIIHHBI
Hroro 3a 3 cemectp:| 36,45 4,05 40,5

8. MDoHJ OLEHOYHBIX CPEJICTB /IJIsl MPOBEAEeHUS MPOMEKYTOUHOH aTTeCTAIIUM
00y4aomMXxcs 1Mo JUCHMUILINHE
8.1 IlepedyeHb KOMNeTeHIMIi ¢ yKa3aHHeM 3TanoB UX GopMUPOBaHMS B Mpolecce
ocoenusi OII BO. ITacnopt ¢oHaa OLIEHOYHBIX CPEACTB

@OHJI OLEHOYHBIX CPEJCTB, TIO3BOJSIONINM OLIEHUTh YPOBEHb CGHOPMUPOBAHHOCTH
KoMIieTeHlni, pazmenieH B YMK mucuumnianael «JlOmONHUTENbHBIE TIaBbl MaTEMaTUKW» Ha
kadernpe GUIMKH, DIEKTPOTEXHUKH U  DBJICKTPOIHEPreTHKH MPEJCTaBICH  CIEAYIOLIUMU
KOMITOHEHTaMHU:




Kon Otan CpeacrBa u Tun Bua konTpoJsn HaumenoBa
oueHuBae | (pOPMHPOB | TEXHOJOTHHU KOHTPOJIsl HHE
Moii aHus OlIeHKH (Texkyuuii/mp OLICHOYHOI'0
KOMIIETEeH | KOMIIETEHI OMEKYTOYHBbI cpeacTBa
1107014 un i)
(Ne TeMbI)
YK-1 Tembr 1-10 | Komrekr TEeKYIIUH MTUCbMECHHBIN PanoypoBHe
3aJlaHui U BBIC 3aJa4u
BOIIPOCOB T10 1 3aJaHMsA
pazzenam
JHACIUATUTNHEI

8.2 Onucanue noka3sarteJeil 1 KpuTepreB OLeHUBAHUSI KOMIIETEHIUI HA Pa3INYHbIX
Tanax ux ()OpMHUpPOBaHUsl, ONIMCAHHE IIKAJIbI OLlCHMBAHUS

YpoBHHU Nunaukatopel JeckpunTopsl
chopmupo- 2 Gamna 3 Gamna 4 Gama 5 6amnoB*
BaAaHHOCTH
KOMIIETCHIIUIH
VK-1
bazoBsrit 3HaTh: Omcmycmeyto | Hacmuunsle 3naem
OCHOBHBbBIE ITIOHATUI U m 3HAHUuA 3HAHUA OCHOBHBIC
MHCTPYMEHTHI TEOPHH OCHOBHBIX OCHOBHBIX ITOHSATHS u
BEpOSITHOCTEH U MMOHATHH U MTOHATHH U HHCTPYMEHTEI
MaTeMaTH4YeCKOU HUHCTPYMCHTOB HHCTPYMECHTOB TCOpUHN
CTAaTUCTUKHU TCOpUHn TCOpUU BCpOHTHOCTefI u
BEPOSTHOCTEH U | BEPOATHOCTEH MaTeMaTHYeCKO
MaTeMaTH4YeCKO | U W CTAaTHCTHUKHU
W CTATHCTHKHU MaTeMaTHYECKO
W CTaTUCTHKH
BBIYHUCIUTCIBH
oro
9KCICPUMEHTA
Ymers: Omcmycmeyro | Yacmuunoie Ymeem
IPUMEHATH m ymeHnusn yMeHun MPUMEHSATh
COOTBETCTBYOLIHIA MPUMEHSTh MPUMCHSATH COOTBETCTBYFOII]
MaTeMaTHYEeCKUU COOTBETCTBYIO COOTBETCTBYIO umn
anmapat jis 06paborky | IAH Ui MaTeMaTHYECKH
IMIUPUIECKUX W | MaTeMaTHYECKH | MaTeMaTHUYCCKH | i ammapaTr st
DKCIEPUMEHTAIBHBIX " amrapar i " amnrapar i 06p360TKI/I
TTAHHBIX 3amay | 00paboTKM 00paboTku AMIUPUIECKUX
HpO(beCCI/IOHaHBHOﬁ OMIIUPUIECKUX OMIMUPUICCKUX n
IesITeIIbHOCTH u u OKCIICPUMEHTATT
3KCHepHMeHTaJ'[ BKCHepI/IMeHTaJ'I BbHBIX JAaHHBIX
BbHBIX JTaHHBIX BbHBIX JAHHBIX 3aaa4
3a1a4 3a7a4 npoeCCHOHATH
npodeccuonan | mpodeccuoHana | HOU
BHOM BHOM NEATCILHOCTU
JIeATEIbHOCTH JICATETBHOCTH
Baagerts: He énadeem Yacmuuno Bnaoeem
CTAaTUCTHUCCKUMU CTATUCTHUSCKH | 6/1adeem CTaTUCTHYECKHM
METOIaMH MU METOJaMH | CTATUCTUYECKH | U METOIaMHU
HCCIIEOBAHUS IIpU HUCCICO0OBaHUA MH METOAAMH | HUCCIICOAOBAHUA
pelennn MpU  PEIICHUH | UCCIICTOBAHUS IpH  PEUICHUH
podeCCHOHATBHBIX npo)eCCHOHAN | P  PEUIeHUH | IpOoQecCHOHANTb
3a1a4 BHBIX 3aJa4 npo)eCCHOHAI | HBIX 3a1a4

BHBIX 3a71a4




VK-1

[IponBunyTHIN

3HarTh:

OCHOBHBIE TIOHATHUS U
HHCTPYMEHTBI TEOPUU
BEPOSITHOCTEN U
MaTeMaTHYECKOH
CTATHCTHKHU

Ymern:

MIPUMEHSTh
COOTBETCTBYIOLIUI
MaTeMaTUYECKUN
anmapart Juis 00paboTKu
IMITMPHYECKUX u
9KCIEPUMEHTAIBHBIX
JTAaHHBIX 3a1a4
npo¢heCCHOHATBFHOMN
JIESITENIEHOCTH

Baaners:
CTaTHCTHYECKUMHU
METOIaMHU
HCCIIEIOBAHKS TIPH
peueHnn
MpoeCcCHOHATBHBIX
3aj1au

3naem
OCHOBHBIE
TIOHSATHUS u
HHCTPYMEHTHI
TEOPUH
BEpOATHOCTEN
u
MaTeMaTH4eCK
oM
CTAaTHUCTHKH
BO
B3aNMOCBSI3U
C CMEXHBIMH
JUCLUIIIHHAM
)i

Ymeem
MIPUMEHSTh
COOTBETCTBYIO
1197071
MaTeMaTH4eCK
uit anmapat
I
00paboTKH
SMIIUPHIECKU
XU
9KCIEpHMEHTa
JBHBIX
JaHHBIX 33124
npodeccrona
JBHON
JeATeIbHOCTH,
TpeOyroIux
VHHOBAIIMOHH
BIX MOJIXOJIOB
W METOJIOB

CTaTHCTUYECK
UMHU
METOJaMHt
HCCIIeIOBaHUSA
[pH peLICHUH
npodeccrona
JBHBIX 327184,
TpeOYFOIIIX
WHHOBAIIMOHH
BIX MOJXOJIOB
U METOJIOB
CILCHUS

B pamkax pEeUTHHIOBOM CHCTEMBI YCIEBAEMOCTb CTYACHTOB IO KaXIOH IUCLUILUINHE

OIICHUBAETCA B X0JI€ TEKYIIIETO KOHTPOJISI U IPOMEKYTOYHOM aTTeCTAlIUHU.

Onucanue MKAaJbl OLEeHUBAHUS

B pamMkax peWTHHTOBOW CHUCTEMBI yCIEBAEMOCTH CTYICHTOB IO Ka)KJIOW NHCIUILINHE

OLICHUBAETCA B XO/I€ TEKYILIETO KOHTPOJISI U POMEKYTOYHOU aTTECTALUHU.
Texymmii KOHTPOIb

PeiiTuHroBasi OleHKAa 3HAHUM CTY/JAEHTA

Ne i/t

BI/I}I ACATCIIBHOCTH CTYICHTOB

Cpoxn
BBITIOJTHECHHUS

KonmuectsBo

0aJIoB




3 cemecTp
1 [[IpaktHueckoe 3aHsATHE 6 6 20
2 |[Ipaktnueckoe 3anarue 10 10 20
3 |[Ipaktuueckoe 3ansaTHe 16 16 15
Hroro 3a 3 cemecTp: 55

MaxkcumanbHO BO3MOXHBIN 0alll 32 BeCh TEKYIIMHA KOHTPOJIb YCTaHABIMBACTCS PaBHBIM
55. Teky1ee KOHTPOIBHOE MEPONPHUATHE CUYMTACTCS CIAHHBIM, €CIIM CTYJCHT IOyYHII 32 HETO
He MeHee 60% OT yCTaHOBIJIEHHOTO JJISi 3TOT0 KOHTPOJISI MaKCUMAaJIbHOro 0ayuia. PeHTHHTOBBIN
0a, BBICTABISIEMbIH CTY/IEHTY 3a TEKyIlee KOHTPOJIbHOE MEpOIPUATHE, CAAHHOE CTYJCHTOM B
YCTaHOBJICHHBIE T'Pa(UKOM KOHTPOJBHBIX MEPONPHUSATHH CPOKH, OMNPEACISCTCS CIEAYIONINM
obpazom:

Yposenwv evinonnenus konmponvnozo | Peitmunzoewtii oann (¢ % om maxcumaibHozo
3a0anus oanna 3a KOHmMpoOALHOE 3a0anue)
Omauynwiii 100
Xopowuti 80
Yooenemeopumenvhuiii 60
HeyosenemeopumenvHuiil 0

IIpome:xxyTouHas aTTecTalusA B popMe 3aUeTa.
[Ipouenypa 3ayera, Kak OTIEIbHOE KOHTPOJIBHOE MEPONPUATHE HE IPOBOAUTCH,
OLICHMBAaHME 3HAHUN 00YYaIOIIErocs MPOUCXOINT O pe3yibTaTaM TeKYyIIEero KOHTPOJIS.

8.3TunoBble KOHTPOJIbHBbIE 33[IaHUSl WIH HMHBbIE MATEPHAJIbI, HEOOXOAUMbIE /ISl OLEHKH
3HAHMI, YMeHHH, HABBIKOB H (WIH) ONbITA JIEATEJbLHOCTH, XapPAKTePU3YIOIIMX JTal
(opmupoBanusi KoMIeTeHIMIA
[Ipouenypa 3ayera, Kak OTIENbHOE KOHTPOJIBHOE MEPONPUATHE HE MPOBOAUTCA,
OIICHMBAaHME 3HAHUN 00YYaIOIIErocs MPOUCXOINT IO pe3yIbTaTaM TeKYyIIEero KOHTPOJIS.

8.4Metoanyeckue MaTepuasbl, ONpeae/sIolue MpoueIypbl OUeHUBAHUS 3HAHUMN, YMEHHId,

HABBIKOB, XapPAKTePHU3YIOLIHMX dTalbl (OPMHPOBAHUS KOMIIETEHINI

Tekymas arrecraums CTYAEHTOB IIPOBOJMTCS MPENOAABATENEM, BEAYLIUM JIEKIINOHHBIE
U TPAaKTHYECKHE 3aHiATHA Mo aucuuiimHe. K mpakThueckoMy 3aHATHIO CTYIEHT JOJDKEH
MOJIFOTOBUTH OTBETHI HA BOIPOCHI JIJIs1 cOOECe0BAHNUS, BHIIOJHUTh HHANBUAYAIbHbBIE 3aJaHUS 110
TeMe 3aHATUS. MakcUMalbHOE KOJMYECTBO OasloB CTYJEHT INOJy4aeT, €CIM OH AaKTHBHO
y4acTBYeT B paloTe, BiaJeeT MaTepUaIoOM, YMEET JIOTUYHO M YETKO U3JaraTh MbBICIH, TBOPUECKU
MIOAXOAMT K PELICHUIO OCHOBHBIX BOIIPOCOB TEMBI, ITIOKAa3BAE€T CAMOCTOSTEIIBHOCTD MBIIUICHHUS.

OcHoOBaHHEM JUJIS1 CHUKEHUEM OLICHKU SIBIISTFOTCSI:

- cimaboe 3HaHWe TeMbl 1 OCHOBHON TEPMHUHOJIOTHH;

- IACCUBHOCTb Y4acTHs B TPYNIOBOI paboTe;

- OTCYTCTBME YMEHHs NPUMEHUTh TEOPETUUYECKHE 3HAHUA JUISl PELIECHUS NPaKTUYECKUX
3a/1a4;

- HECBOEBPEMEHHOCTh MPEIOCTABICHHS BBIMOJIHEHHBIX paloT.

9. Meroauyeckue yKa3aHusi 151 00yJAIOMIMXCSI IO OCBOSHUIO TUCIIMILTHHBI

Ha nepBom sTame HE0OXOIUMO O3HAKOMHUTHCS C pabodell mporpaMMoOil NHUCIMIUIUHEI, B
KOTOPOH PACCMOTPEHO COJEPKAHME TE€M JUCHUIUIMHBI JIEKIIMOHHOTO Kypca, B3aUMOCBSI3b TEM
JEKUUN ¢ TMPaKTUYECKUMHU 3aHATUAMHU, TEMbI U BUABI CaMOCTOATEIbHOU paboThl. Ilo kaxmaomy
BUJIY CAMOCTOSITENIbHON pabOThI IPEAYCMOTPEHBI ONpeieiEHHbIe (POPMBI OTYETHOCTH.

Jlisg ycremrHoro OCBOEHHS JUCIHUIUIMHBL, HEOOXOAMMO BBINIOJHUTH CJEIYIOIINE BUIbI
CaMOCTOSITEIIbHON PabOThI, UCTIONB3YSl PEKOMEHTyeMble HCTOYHUKH HHPOPMALIUU



No PexoMeHIyemMbIe HCTOYHUKH HHPOPMAITAN

W1 | Buabl caMOCTOATEILHO PadoThI (Ne ncTouHMKA)
OcHoBHa | lononxuten | Mertoguuec | MHTepHer-
s bHast Kast pecypcsl

nuTeparypa
3 cemecTp
1 | M3ydenue ureparypsl o Temam 1-10 1 1-2 1-2 1-2
3 | IloaroroBka K MpakTHYECKUM 3aHATHSIM 1 1-2 1-2 1-2

10. YueoHo-MeTOIMYecKOe U HHPOPMALIMOHHOE o0ecniedeHUe TUCIUTIMHbI

10.1. IlepeyeHb OCHOBHOW M [ONMOJHHUTEJbHOW JIMTEPATypPbl, HEOOXOAMMOM JIsi
OCBOEHUS THCHHUIIIMHBI

10.1.1. IlepeyeHb OCHOBHOIi JIUTEPATYPHI

Maranbikuii, M. A. Teopust BEpoITHOCTEH, MaTeMaTUYeCKasi CTATUCTUKA U CIydailHble
IpoIriecchl [ DIEKTPOHHBIN pecypc] : yueOHoe mocooue / M. A. Martanbikuii, Xankesud A. I'.. —
DJEeKTPOH. TEKCTOBBIE JaHHbIE. — MuHCK : Bemmitmas mkona, 2012. — 720 ¢. — 978-985-06-
2105-4. — Pexum pocryma: http://www.iprbookshop.ru/20289.html

10.1.2. llepeyeHb AONMOTHUTETbHOM JIUTEPATYPHI

1.Marematuueckasi ctaTucTuka. [Ipumepsl u 3agaum [DIEKTpOHHBIN pecypc] : ydeOHoe

nocobue / M. FO. Bacunpunk, A. I1. Koanesckuii, 1. M. IlynbimeB [ ap.]. — DieKkTpoH.
TeKcToBble JaHHbIe. — HoBocuOupck : HoBocumOMpCKUT TOCYIapCTBEHHBIH TEXHUYECKUI
yuuBepcurer, 2011. — 84 ¢ — 978-5-7782-1721-8. — Pexum goctyna:

http://www.iprbookshop.ru/45382.html.

2. UBanos, B. II. MaremaTnueckasi CTaTHCTUKA B MH)KEHEPHBIX 3ajadax [DIIeKTPOHHBIN
pecype] : xype nekmuii / B. I1. UBanos, A. 1O. JlemuH. — DlEKTpOH. TEKCTOBBIC JTaHHBIC. — M. :
MocCKOBCKHH rocyIapcTBEHHBIN cTpouTenbHbli yHuBepcutet, ObC ACB, 2016. — 56 ¢. — 978-
5-7264-1362-4. — Pexxum mocrtyma: http://www.iprbookshop.ru/62622. html.

10.2. TlepeuyeHb Y4YeOHO-METOAMYECKOr0 OOecredYeHHus] CAMOCTOATEJLHOH PadoThI
00yJaIMXCs MO AUCHUIIHHE

MCTOI[I/IquKI/IC YKa3aHus MO0 BBIITOJIHCHUIO IMTPAKTUYCCKUX pa60T
MeTOJII/I'-IeCKI/Ie PEKOMCHAAIWN AJId CTYJACHTOB 110 OpraHu3aiuun CaMOCTOSATEILHOM pa6OTI)I

10.3. IlepeueHb pecypcoB HH(OPMALUOHHO-TEJEKOMMYHUKALMOHHONH  ceTH
«HTEpHET», HEOOXOAUMBIX /IJISI OCBOECHUS TUCIIUIJIMHBI

1.http://www.mathnet.ru/
2.https://interneturok.ru/

11. llepeyenb MHGPOPMALMOHHBIX TEXHOJIOTHI, HCMOJIb3yeMbIX MPHU OCYLIECTBJIEHUH
o0pa3oBaTeIbHOIO Ipolecca MO JUCHMILIMHE, BKJKYas IepedYeHb INPOrpaMMHOIO
obecneyeHust U HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

HNudopmanmoHHBIE CITPABOYHBIC CHCTEMBI:
1. http://docs.cntd.ru/ DnekTpoHHBIH (OHA TPAaBOBOH W HOPMATUBHO-TEXHUYECKOU
noxkymenTauun TEXOKCIIEPT

2. TlpodeccuonanbHbie cripaBouHble cucteMbl Texakcmept http://vuz.kodeks.ru/
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http://www.iprbookshop.ru/20289.html
http://docs.cntd.ru/
http://vuz.kodeks.ru/

[TporpammHOe oOecnieueHHeE:

1. Bazogsrit maket nmporpamm Microsoft Office Standard 2013. beccpounast uiieH3usl.
Horosop Ne 01-3a/13 ot 25.02.2013. Cpoxk nonnepxku (o0HoBieHus) 10 11.04.2023r.

2. Microsoft Windows IIpodeccronansnas. beccpounas munensus. lorosop Ne 01-3a/13
o1 25.02.2013. Cpoxk noaaepxku

12. Onucanne MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOM A5 OCyIIeCTBIEHUS
00pa3oBaTeIbHOIO NMpoecca Mo JUCHUIINHE o0ecnedeHne TUCHUTINHBI

AynuTtopus, YKOMIUIEKTOBaHHAas CHEIHMAIM3UPOBAHHOM MeEOENbl0 M TEXHUYECKHUMHU
cpencTtBaMu OOydeHHUs, CIyXKallUMU Ui [peACTaBiIeHUs Y4yeOHOM HHpopManuu OO0NbIION
ayIUTOPUU: TIEPEHOCHON HOYTOYK, IPOEKTOP, JOCKa MarHUTHO-MapKepHasi.

VY4eOHO-HarIsIIHbIE MOCOOMS B BHJE€ TEMAaTHMYECKHUX IPE3EHTAlUil, COOTBETCTBYIOIIMX
pabouyuM nporpamMmmam JUCLHUIUIKH.
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MUHUCTEPCTBO HAYKH 1 BBICILIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPALINA
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEHKICHHUE BBICIIEr0 00pa30BaHUs
«CEBEPO-KABKA3CKHI ®EIEPAJIbHbIN YHUBEPCUTET»

WHcTuTyT cepBuca, Typusma u au3aitHa (pumman) CKOVY B r. [Iaturopceke

YTBEPXKIAIO

3aB. kadenpoit POud
A.B.Ilepmsikos

«_» 201 1.

OOHJA ONEHOYHBIX CPEACTB

JUIS1 TIPOBE/ICHUS TEKYILIEH U TPOMEKYTOUHOM aTTECTALNKU

Ilo pucuuniaune

Hanpasnenue noaroroBku
HanpasnenHocTh
(mpocuib)

KBanuukamus BbIITyCKHHKA
®dopma 0byueHus

l'ox nauana oOy4enus

O6bem 3anstuii: Utoro

B ToMm uncine ayuTOpHBIX
N3 Hux:

Jlexunii

[TpakTHyeckux 3aHITUI
CamocrosTenbHOI paboThbl
3auer 3 cemectp

Jata pa3zpaOoTku: «_ »

b1.B./1B.01.02 /lonoJHuTeNbHBbIE IJIABBI MATEMATHKHU

13.03.02 D1ekTpPOIHEPTeTHKA U YJIEKTPOTEXHUKA

[Tepenaua u pacmpeaesieHHe HIEKTPHUECKOM SHEPTUU B CHCTEMAx
AIIEKTPOCHAOKEHUS

Bakanasp

O4YHas

2019
81 u. 33.e.
405 4.
13,5 4.

27 u.
40,5 y.

2019r.
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IpeaucaoBue

1. Hasnauenne s NPOBEPKM 3HAHMM, yMEHHH M HABBIKOB TEKYIIETO W HPOMEXKYTOYHOTO
KOHTPOJIS.

2. ®OHJ OIIEHOYHBIX CPEJACTB TEKYIIErOo KOHTPOJS M IPOMEXKYTOYHOW aTTECTAMM Ha OCHOBE
paboueil mporpaMmMbl AUCHUILUIMHBI COCTABJICH B COOTBETCTBUH ¢ 00pa30BaTEIbHON MPOrpaMMOit

no HampariaeHuto moarotoBku 09.03.02, yTBep AeHHOW Ha 3acelaHHH Y4eOHO-METOIUYECKOTO
cogera PI'AOY BO «CKDVY» nporokon Ne. oT «_ » 2019T.

3. Pazpaborunk Manropoa U.B., nouent kadenpsr ®Oud

4, ®OC paccMOTpeH ¥ YTBEPXKIEH Ha 3acelaHuu Kaeapbl (QH3MKH, DIEKTPOTEXHUKH U
AIIEKTPOIHEPTETHKH
ITporokon Ne. oT «_ » 2019T.

5. ®OC cormacoBan ¢ BeINycKamomed kadeapoit kadeapbl CHCTEM YIPaBIeHUS U
UH(POPMALIMOHHBIX TEXHOJIOTUH
[Tpotokom N oT «_ » 2019T.

6. [IpoBenena skcneptuza POC. YUneHbl 3KCHEPTHOW TpPyNIbl, MPOBOAUBLINE BHYTPEHHIOIO
AKCIIEPTHUY:
[Ipencenarenp

OKCHepTHOE 3aKJIIOUEHHE: JaHHBIE OIEHOYHBIE CpEICTBA COOTBETCTBYET TpeOOBaHUSIM
denepambHOTO TOCYJApCTBEHHOTO 00pa30BaTENFHOTO CTaHAApTa BBICIIETO O0Opa30BaHMUS,
PEKOMEHIYIOTCS A7l UCTIOJIB30BaHUS B YUEOHOM MpoIiecce.

« »

(moanuck)

7.Cpok geiictBust ®OC oauH rof.
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Ilo qucrumnube

b1.B./1B.01.02 /IonoJHUuTeAbHbIE ITIABBI MATEMATHKHU

Harpasiienye moaroToBku 13.03.02 DiekTpo3HEpreTHKa U 3J1eKTPOTEXHHUKA
Hanpasnennoctsb Ilepenaua u pacnpenesneHue JIEKTPUUECKON SJHEPTUM B CUCTEMAX
(mpodwtp) IIEKTPOCHAOKECHUS
Kpanmudukanus Beimyckauka —bakanaBp
®dopma oOyUeHIST OYHas
I'og Hagana oOyueHus 2019
Kon Monayns, pazaen, | Tun Bun KommnoneHT KonuuectBo
OLICHUBAEMO Tema KOHTPOJIS KOHTpO | (oHIA 3aJJaHud  JUIsI  KaKI0TO
i (B cOOTBETCTBHH C st OIIEHOYHBIX YPOBHS, IIT.
koMmrreteHItd | [Iporpammoit) CpEACTB bazoBel | IIpoaBuHyTHI
u (wm eé 51 51
YaCTH)
VK-1 Temsr 1-10 TEKYIIUI muceMe | Kommiekt 27 14
HHBII 3aJaHuN U
BOIIPOCOB MO
paszenam
JIACIUATUINHBI
CocraBuresnb Mantoposa 1.B.
« » 20 T
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MUHUCTEPCTBO HAYKHU U BBICILIEI'O OFPA3OBAHM S POCCUCKOM ®EIEPALIMNA
denepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEHKICHHUE BBICIIEr0 00pa30BaHUs
«CEBEPO-KABKA3CKHI ®EEPAJIbHbIN YHUBEPCUTET»

WucturyT cepBuca, TypusMma u qu3aitaa (¢umman) CKOY B r. [lsturopcke

YTBEPXKIAIO

3aB. kadenpoit POud
A.B.Ilepmsikos

«_» 201 1.

KoMmiekT 33[[aHI/I]7[ 1 BOIIPOCOB 110 padgejiaM JUCHUIIIUNHBI
ba3oBblii ypoBeHb
Pazpen 1
Ba3oBblii ypoBeHB

1.BonbrmeTpom, umeromum 3HadeHuss Ym= 1,0 %, Ux = Guopw, Gk = 450 B, m3mepsitor
HanpsokeHue Uy, paBHoe 10 B. OueHuTh NOrpenHoCcTy U3MEpeHuil.

2. Bpuuciute aOCOMIOTHYIO TOTPENIHOCTh BOJIbTMETpa B7-26 npu  u3MepeHusx
HaIpsDKEHUS B LIENH IOCTOSIHHOIO TOKa. Kiacc TOYHOCTH BOJIBTMETpA 3aJaH MaKCHUMAaJIbHO
IPUBEIECHHON TMOrpemHocThio Yym=+2,5 %. Hcnons3dyemslii B pabore rmpenen  IMIKajbl
BosibT™METpa Unopn=30 B.

3. HaiiTu npenenpHy 0 aOCOIOTHYIO MOTPEIHOCTh YacTHoro 2,81 : 0,571.

4. Haiitu cymMmmMy npuOJIMKEHHBIX 3aMepoB npuOopa. HallTh KOIM4YecTBO BEpHBIX 3HAKOB:
0,0909 + 0,0833 + 0,0769 + 0.0714 + 0,0667 + 0.0625 + 0,0588+ 0,0556 + 0,0526.

5. Ecmu mpu Tpex m Ooyiee MOBTOPHBIX HM3MEPEHHSX JaHHBIM TNPHOOPOM MOTYUYECHBI
OJIMHAKOBbIE 3HAaueHUs (U3NYECKON BEIUYMHBI, TO YEMY paBHbI aOCONIOTHBIE CllydyaiHas |
cucTeMaTuyeckasi norpemuoctTu? OTHOCUTENbHAS TOTPEIIHOCTD?

6. OmnpegenuTb [y BOJbTMeTpa C 1npegesoM usMepeHusa 30 B kiacca
TO4YHOCTH 0,5 OTHOCUTEJIbHYIO NOrpemHocTb s Todyek 5, 10, 15, 20, 25 u 30 B wu
HauO60JIbIIYI0 a6COMIIOTHYIO NOTPELUIHOCTb NPUbopa.

IIpoaBHHYTHI YPOBEHb

1. Ctynent uamepsaer nepuon konebanuit 7' MasTHUKA TPy pasa #
nojy4saer pesyaerarel: 1,6; 1,8; 1,7 ¢. Yemy paBHB cpenHee apHbmerTH-
q9eCKOe 3HaYeHHe T W CpeaHee KBAAPAaTHYECKOE OTKIOHEHHE S T) pe-
3yJbTaTa U3MEPEHUH? .
2. OnpefienrviTe JOBEPHTENLHYIO Cy4aHHyio norpeimHocts g(x), ec-
nm S(x) =0,03 mm; n=5; P=0,95.
3. BeluncadTe CpeaHee KBa[paTHYECKOe OTKIOHEHHE DPe3y/bTaTa
M3MEPCHHS, €CITH JOBECPHTE/IBHAA CllydaiHas IorpelmHocTs € = 15 ¢,
YHCI0 HAOMIONEHHNH paBHO 7, NOBEPHTEIbHAS BepoATHOCTh P = 0,95,
Paznen 2
Ba3oBblii ypoBeHB
Bapuant 1
1. Jns BeiOOpxu 7,-7,2,7,7,5,5,7,5,-7 onpenenure: a) pasmax BbIOOpKH; ©0) 00BEM BHIOOPKH;
B)CTaTUCTHUYECKUN PsJI; T) BHIOOPOYHOE paclpesieliCHHe; 1) MOJUIOH YacTOT; €) BHIOOPOYHOE CpEIHEe;

K)BBIOOPOYHYIO TUCTIEPCHIO; 3) HECMEILIEHHYO BEIOOPOYHYIO IUCTIEPCHIO.
2. ITocTpouTh rHCTOrpaMMy YacTOT IO JAHHOMY PAaCHpPEAEICHUIO BHIOOPKH.

Howmep untepsana

YacTU4HBIIA UHTEPBAI

CyMMa 9acToT

1 10-15 2
2 15-20 4
3 20-25 8
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4 25-30 4

5 30-35 2

3ameuanue. Haittu ipeABapUTEIHHO IIOTHOCTh YaCTOTHI JIJIS KAXKIOTO HHTEpBAIA.

Bapuant 2

1. Jns BeiOopxu 5,2,8,-2,5,-2,0,0,8,5 ompenenure: a) pasmax BbIOOpKH; ©0) 00BEM BBIOOPKH;
B)CTaTUCTHUYECKUN pPsifi; T') BHIOOPOUYHOE paclpeaesieHue; /1) MOJUIOH 4YacTOT; €) BHIOOPOUHOE CpenHee;
K)BBIOOPOYHYIO TUCIIEPCHIO; 3) HECMELEHHYIO BEIOOPOYHYIO IUCTIEPCHIO.

2. ITocTpouTh rHCTOrpaMMy YacTOT IO JAHHOMY PAaCHpPEAEICHUIO BHIOOPKH.

Howmep unTepBana YacTU4uHBIIA UHTEPBAI Cymma gacToT
1 2-5 6
2 5-8 7
3 8-11 4
4 11-14 5
S 14-17 3

Bapuanr 3

1. Hns Betoopxkm 1,9,2,1,1,5,5,1,5,9 ompemenure: a) pa3max BEIOOpPKH; 0) 00BEM BBIOOPKH;
B)CTaTUCTHYECKUN Psift; T) BBIOOPOYHOE paclpesiesieHue; J1) MOJIUIOH 4YacTOT; €) BHIOOPOUHOE Cpe/Hee;
K)BBIOOPOYHYIO TUCTIEPCHIO; 3) HECMEILIEHHYIO BEIOOPOYHYIO IUCTIEPCHIO.

2. ITocTpouTh rHCTOrpaMMy YacTOT IO JAHHOMY PAaCHpPEAEICHUIO BHIOOPKH.

Howmep untepnana

YacTuuHBIIA UHTEPBAI

CyMMma gacToT

1 2-7 5
2 7-12 10
3 12-17 25
4 17-22 6
5 22-27 4

Bapuant 4

1. Jnsa BweIOOpkm 15,10,2,15,15,5,5,15,5,10 ompenenurte: a) pa3Max BBIOOpKH; 0) 00BEM BBIOOPKH;
B)CTaTUCTHYECKUN PsifI; T) BBIOOPOYHOE paclpesiesieHHe; J1) TMOJIUIOH 4YacTOT; €) BBIOOPOYHOE Cpe/Hee;
JK)BBIOOPOYHYIO JUCTIEPCHIO; 3) HECMEIIIEHHYO BRIOOPOYHYIO JHUCIIEPCHUIO.

2. TTocTpouTh THCTOrPAMMY YACTOT MO JAHHOMY PACIPEACICHUIO BBIOOPKH.

Howmep unTepBana YacTUuHBII UHTEPBAI Cymma gacToT
1 3-5 4
2 5-7 6
3 7-9 20
4 9-11 40
5 11-13 20
6 13-15 4
7 15-17 6

Bapuant 5

1. Jna Beibopku 15,10,2,15,15,5,5,15,5,10 onpenenute: a) pa3max BbIOOpPKH; 0) 00BEM BBIOOPKH;
B)CTATHCTUYUCCKUI PsI; T') BHIOOPOUYHOE pacrpenesieHHe; 1) MOJUTOH YacTOT; €) BBIOOPOYHOE CpEHEe;
)BBIOOPOYHYIO TUCIIEPCHUIO; 3) HECMEIIEHHYIO BEIOOPOUHYIO THCIIEPCHIO.

2. TToCTpONTh THCTOTPAMMY YacTOT IO JaHHOMY PAaCIpECIeHHIO BRIOOPKH.

Howmep nnrepsana YacTU4HBII HHTEpBAI CymMa gacToT
1 3-5 4
2 5-7 6
3 7-9 20
4 9-11 40
5 11-13 20
6 13-15 4
7 15-17 6
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ITpoaBuHYTHIii YPOBEHD

1.IIpu mpoBepke UMITOPTHPOBAHMS Tpy3a Ha TaMOXKHE METOIOM CIIy4daifHOW BHIOOPKH OBLITO 00paboTaHO
200 m3menwmii. B pesynbrare 011 ycTanoBneH cpenuuit Bec m3aenus 30r., mpu CKO=4r ¢ BeposSTHOCTHIO
0,997. Onpenenute npeaessl, B KOTOPHIX HAXOAUTCS CPEIHUN Bec U3AEIHI TeHepalbHOW COBOKYTHOCTH.
2. C uenplo onpeneneHus cpegHer GakTHUECKON MPOJOKUTEIBHOCTH pabodero AHS B TOC. YUPEXKICHUH C
YUCIIEeHHOCTRIO0 cimykamux 480 denoBek Obuta mpoBemeHa 25%-Has MexaHmdeckas BbiOopka. Ilo
pe3ynbTaTaM HaOIIOAeHHS OKa3anock, yTo y 10% oOcneqoBaHHBIX TOTEPH PabOYero BpeMEHH JOCTUTAIH
Oonee 45 muH.B AeHb. C BeposTHOCTHIO 0,683 ycTaHOBHTE Mpeneiibl, B KOTOPBIX HAXOOUTCS TeHepaibHas
JI0JIS1 CITy>KaIlliX € MOTEepsIMU pabodero BpeMeHu Ooiiee 45 MUH. B ICHb.
3. B AO 200 Opuran paboumx. [Imanupyercss mnpoBeleHHE BBEIOOPOYHOTO OOCIEIOBAHUS C IEJIBIO
oTpeieNieHusl yAENbHOTO Beca paboumx, uMeroummx npodeccroHanbHble 3a0oneBaHus. M3BecTHO, 4YTO
JucIiepcus 10U OecroBTOpHOM BBIOOPKH paBHa 225. ¢ BeposTHOCTBIO 0,954 paccumraiite HeoOXoauMoe
KOJIMYECTBO OpHraj I 00CIeI0BaHus pabodmX, eCiiy OmuOKa BEIOOPKH HE OJDKHA IPEBHIIATE 5%.
Pa3znen 3
Ba3oBblii ypoBeHB

[To naHHBIM BBIOOPKH, YIOBJIETBOPSIONIEH HOPMAITLHOMY 3aKOHY pacIipeelICHHs, BHIYACIUTh:
1) BEIOOpOUHOE CcpenHee;
2) ucnpaBieHHOE BEIOOPOYHOE CpeHee KBAIPAaTHIECKOE OTKIIOHEHHE;
3) MOBEpUTENBHBIA HHTEPBAN JJIi MATEMATHIECKOTO OXKUIAHHS TIPU JIOBEPUTEIBHONW BEPOSITHOCTH ;
4) noBepUTEIbHBIN UHTEPBAJ ISl CPEAHET0 KBaIPaTHUECKOTO OTKIOHEHHUS sl TOTO JK€ 3HAUCHHS .
=0.95

)]}.8.3 15524524.718.013.3 154 10.1 23.1 19.35.7 11.6 14.3 -45 20.3 32.3

IlpoaBMHYTHIH YPOBEHD
1.BbibopouHo o0cnenoBaiu MapTUIO KUPIWYa, MOCTYNUBIIEro Ha cTpoiiky. M3 100 mpo6 B 12
CilydasiX KHpIUY oOKaszaicsd OpakoBaHHBbIM. HaliTm TodeuHyro OLIEHKY J0Jid OpakOBaHHOTO
KUpIHYa U Gp.
2. Jlns ompeneneHus CpeJHEero MPOLEHTHOTO COJepXkKaHus Oellka B 3epHaX MIICHUIBI OBLIO
oToOpaHo 625 3epeH, o0ceoBaHNE KOTOPHIX TTOKA3allo, YTO BRIOOPOYHOE cpeaHee paBHO 16,8 , a
BEIOOpOYHAsl HecMelleHHas jaucrepcuss 4. UeMy paBHa TmpenenbHas ommOKa BBIOOPKU?
JoBeputenbHas BepoaTHOCTB ¥ = 98,8 %.
3. Cpeau ctaHAapTHBIX U3aenuil onHoU (habpuku B cpenneM 15 % oTHOCHTCS KO BTOPOMY COPTY.
C Kakoi BEpOSATHOCTHIO MOKHO YTBEPKaTh, YTO MPOLEHT p U3AeNIHil BToporo coprta cpeau 1000
CTaHJAPTHBIX U3JENUi TaHHON padpuku oTaudaetcs ot 15 % He 6osee ueM Ha 2 %?
4. U3 maptum B 5000 snextpuueckux jamn Obuio otoOpanHo 300 mo cxeme OecrnoOBTOPHOI
BbIOOpKU. CpenHss MpOJOJKUTENBHOCTh TOPEHMs JaMIl B BBIOOpKE oOKazajach paBHOM 1450
yacaM, a aucnepcust 4000. HaliTm noBEepUTENBHBIM MHTEpBal Uil CPEOHErO CPOKAa TOPEHUS
nambl. JloBeputenbHas BeposTHOCTD ¥ = 99,96 %.
S5IIpn anammsze TOYHOCTH (PACOBOYHOTO aBTOMara OBUIO TIPOBENEHO 12 HE3aBHCHMBIX
KOHTPOJIbHBIX B3BeIIMBaHUI nauek kode. M3BecTHO, 4TO (hacOBOUHBIN ammapaT OTperyJupoBaH
0e3 cMelleHHs, TaK 4YTO €ro OIIMOKAa MOJYMHSAETCS HOPMAJbHOMY 3aKOHY pacIpeaesIeHus

2 2
N(O,o ), HO 3Ha4YCHHUE MmapameTrpa 0 geussectHO. [1o pe3yJibTaTaM KOHTPOJIbHBIX B3BEILIMBAHHUI

Obla paccuuTaHa BbIOOpouHast aucnepcust S2=0.7 (r2 ). [lonmyunth MHTEPBAIbHYIO OLIEHKY JJIS
CPEIHEr0 KBapaTUUYECKOr0 OTKJIOHEHHUs OLIMOKY B3BEIIMBaHUA ¢ ypoBHeM jtoBepus 0.95.

AHaJIUTHUK phIHKA LIEHHBIX OyMar OIlEHMBAET CPEIHIOI0 JO0XOJHOCTh OINPENEICHHOIO BUIa aKIU.
6.Cnyyaiinas BeiOOpka U3 16 aHel mokasaia, 4To CpeAHss JOXOJHOCTh MO aKIUsAM JaHHOT'O TUIa
coctaBisieT 8% ¢ BBHIOOPOUYHBIM CPEIHUM KBaJpaTHUYeCKUM OTKiIOHeHHeM B 4%. IIpenmomnaras,
YTO JOXOJHOCTh aKIMM NOAYMHAETCS HOPMAJIBHOMY 3aKOHY pacnpezesieHus, onpeaenure 99% -
bIi1 TOBEPUTEIBHBIN HHTEPBAJI U CPEJHEN JOXOIHOCTH UHTEPECYIOIIETO AaHAIIMTHKA BUJA AKIIUM.
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Paznen 4
ba3oBblii ypoBeHb
1. C uenbio u3y4yeHHs CIpoca Ha MPOAYKLHUIO OTJENy MApKeTHHra ObUIO NMOPYYEHO ONpEIETUTh
peanusyer JM NOPEeaNpHUsITHE B CpEeIHEM 3a JIeHb NPOAYKIHMIO Ha cymmy 1,4 ThIc. JOJUI.
HaGnronenuss Benuck 31 nenb. Pesynbrarhl HaOmioneHW mnpenctaBieHbl B (GopMe TaOIUIbI.
[Tonarasi, 4yTO ypOBEHb 3HaUYUMOCTH & =0.01, OIPEIEIUTE. KAKOM BBIBOJ CHEIAeT OTIEN
MapKeTWHTa Ha OCHOBE CTaTHCTHYecKoil wuH(opmauuu. Kakoil BeBOA caenanm Obl  OTAeNd
MapKeTUHra, eciau Obl HEOOXOIUMO ObUIO NMPOBEPHUTH HPEANOI0KEHUE, YTO €KEIHEBHO (pupma

peayin3yeT NpOoAYKIHIO Ha CYMMY CBbILIE | ThIC. JOJLIL.
Jenb Bapuant
1 2 3 4 5 6 7 8

1 1200 1435 658 1332 1520 880 912 753
2 1105 1340 563 1237 1425 785 817 658
3 1200 1435 658 1332 1520 880 912 753
4 1305 1540 763 1437 1625 985 1017 858
3) 1206 1441 664 1338 1526 886 918 759
6 1540 1775 998 1672 1860 1220 1252 1093
7 1600 1835 1058 |1732 1920 1280 1312 1153
8 900 1135 358 1032 1220 580 612 453
9 1000 1235 458 1132 1320 680 712 553
10 1345 1580 803 1477 1665 1025 1057 898
11 1200 1435 658 1332 1520 880 912 753
12 1400 1635 858 1532 1720 1080 1112 953
13 1450 1685 908 1582 1770 1130 1162 1003
14 1506 1741 964 1638 1826 1186 1218 1059
15 840 1075 298 972 1160 520 552 393
16 750 985 208 882 1070 430 462 303
17 700 935 158 832 1020 380 412 253
18 1100 1335 558 1232 1420 780 812 653
19 1450 1685 908 1582 1770 1130 1162 1003
20 1400 1635 858 1532 1720 1080 1112 953
21 1490 1725 948 1622 1810 1170 1202 1043
22 970 1205 428 1102 1290 650 682 523
23 970 1205 428 1102 1290 650 682 523
24 980 1215 438 1112 1300 660 692 533
25 900 1135 358 1032 1220 580 612 453
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26 890 1125 348 1022 1210 570 602 443
27 1000 1235 458 1132 1320 680 712 553
28 1240 1475 698 1372 1560 920 952 793
29 1000 1235 458 1132 1320 680 712 553
30 1250 1485 708 1382 1570 930 962 803
31 1350 1585 808 1482 1670 1030 1062 903

IIpoaBuHYTHIN yPOBEeHb

PykoBoaurens ¢GupMbBl C 1Elbl0 pocTa 00BEMOB COBITa YCTAHOBHJI CHUCTEMY IPEMHUPOBAHUS
COTPY/JIHUKOB, IoJIarasi, YT0 0ObEMbI pean3aluy MPOAYyKLUUU JTOJKHBI U3MeHUThCs. [IpoBepbTe
IIPEJII0JIOKEHNE PYKOBOAUTENS. Y POBEHb 3HAUUMOCTH paBeH 5%.

Ouman x1 X2 X3 x4 X5 X6 X7 x8
(hupmbI

1 855 956 546 550 890 640 680 230
2 795 880 500 490 800 640 545 780
3 810 860 482 480 450 700 600 650
4 931 900 490 498 500 450 700 700
5 830 749 530 538 350 470 560 600
6 710 708 600 610 700 540 860 560
7 790 810 650 650 890 900 600 800
8 830 890 620 640 640 800 540 450
9 879 897 593 599 600 740 500 560
10 798 819 562 580 640 700 650 560
11 765 786 589 580 540 760 760 700
12 856 789 562 560 550 500 450 580
13 799 903 570 600 600 650 900 690
14 789 761 590 620 600 700 870 720

Pa3znea 5.

ba3oBblii ypoBeHb
1. Onpenenuth 3aBUCHUMOCTHb cojepxaHus BuTaMuHa C B TOPOAYyKTE B 3aBUCUMOCTH OT
JUTUTEIIBHOCTH €r0 00pabOTKH MIPH ONPEIeNIEHHON TeMIiepaType Mo pe3yiabTaTaM N=6 u3MepeHui
(oxcnepumenToB). Kakoe konmdectBo BuTamuHa C (B J0JsX K MEpBOHAYAIBHOMY) OyaeT
COJIepKaThcs B MPOAYKTE MpH 06paboTke ero B Teyenue t'1 u t2 yaco. ITocTpouts rpaduk
MOJIy4YEHHOM 3aBUCUMOCTHU U U300pa3uTh HA KOOPAUHATHOM TJIIOCKOCTH PE3YIbTAaThl U3MEPEHUH.

Xi 0,11 0,21 0,31 0,41 0,51 0,61 t' t
Yi 0,97 0,94 0,9 0,86 0,83 0,78 0,25 0,74

2.0npenenuTh 3aBUCUMOCTb cojepkaHuss BuTamMuHa C B TPOJyKT€ B 3aBHCHUMOCTH OT
JUTUTEIBHOCTH €ro 00pabOTKHU IIPU OMpPENeNIEHHOHM TeMIeparype o pe3yibTraTaM N=06 H3MepeHHH
(okcmiepumenToB). Kakoe kommuectBo BuTtamuHa C (B JO0MSIX K IEpBOHAYalbHOMY) OyIer
cozlepiKaThcsl B HpOAyKTe mpu o0paboTke ero B TeueHue t1 u t'2 wacos. Iloctpoutsh rpaduk
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MOJTyYE€HHOM 3aBUCUMOCTHU M U300pa3uTh HA KOOPAUHATHOMN TNIOCKOCTH PE3YJIbTAaThl H3MEPEHUI.

Xi

0,21

0,22

0,23

0,24

0,25

0,26

t

t*

Yi

0,97

0,94

0,9

0,86

0,83

0,78

0,25

0,74

3.0mpenenuTh 3aBUCHMOCTh cojaepkanus BuTamMuHa C B TPOAYKTE B 3aBUCUMOCTH OT
JUIUTEILHOCTU €ro 00pabOTKU MPH OMPEEICHHON TeMIepaType 1o pe3ysibrataM N=6 n3MepeHuit
(okciepumenToB). Kakoe komumdectBo BuTamuHa C (B J0JSX K IEpPBOHAYAIBHOMY) Oyzaer
cozlepKaThcsl B HPOAyKTe mpu oOpaboTke ero B TeueHue t'1 u t'2 wacos. Iloctpoutsh rpaduk
MOJTyYEHHOU 3aBUCIMOCTH ¥ H300pa3UTh HA KOOPAUHATHON TUIOCKOCTH PE3yJIbTAThl U3MEPEHUH.

Xj 0,14
Vi 0,97

0,24 0,34
0,94 0,9

0,44
0,86

0,54
0,83

0,64 t t*
0,78 0,25 0,74

4. Omnpenenuts 3aBUCUMOCTb cojepkaHusi BuTamMuHa C B TPOAYKTe B 3aBUCHMOCTH OT
JUTUTEIIEHOCTH ero 00pabOTKH MpH ONPeICTICHHON TeMITepaType Mo pe3ysibraTtaM N=6 n3MepeHui
(oxciepumenToB). Kakoe komumdectBo BuTamuHa C (B J0ONSX K MEPBOHAYAIBHOMY) OyIeT
COJIepKaThcs B MPOAYKTE mpH ob6paboTke ero B Teyenue t'1 u t2 wacos. IlocTpouts rpadux
MOJTy4YE€HHOU 3aBUCIMOCTH ¥ M300Pa3UTh HA KOOPAUHATHOMN TUIOCKOCTH PE3yJIbTAThl U3MEPEHUH.

Xi 0,31
Yi 0,97

0,32 0,33
0,94 0,9

0,34
0,86

0,35
0,83

0,36 t" t
0,78 0,25 0,74

IIpoaBUHYTHIN YPOBEHD

— — (e) —
HaiiTn BRIOOpOUHOE ypaBHEHHUE NPSMO Y, — Y = I A (X — X) perpeccun Y Ha X 1O TaHHOU
Ox

KOPPEJSIIMOHHON TabunLe.

Y X Ny
10 15 20 25 30 35
6 4 2 — — - - 6
12 - 6 2 — - - 8
18 - - 5 40 5 - 50
24 - - 2 8 7 — 17
30 — — — 4 7 8 19
Nx 4 8 9 52 19 8 n=100
Paznen 6.

ba3oBblil ypoBeHb
1.B xumuyeckoil mnaboparopuu TpoBepsieTcss BIUsSHUE Temmeparypbl (haktop 4) wu
karanuzaTopa (paxtop B) Ha BBIXOJ MPOAYKTa XUMUYECKOTo cuHTe3a. [loiydeHHble pe3ynbTaThl
npuBeneHbl B Tadnwmie. [IpoBenuTte AByX(akTOpHBIM aucnepcHOHHBIA aHamu3. [Ipu ypoBHe
3Hayumoctu a = 0,05 mpoBepbTe TUNOTE3y O BIUSHUU (AKTOPOB A U B U MX KOMOMHAUUU Ha
yKa3aHHbIN Npu3HaK. [IpenBapurenbHo MpoBeEpbTE 10 KpUuTeprio KoupeHna paBeHCTBO qucriepcui
B IpyIIIax.
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By B Bz
A 161917, 16 18 1617 14 16; 16; 18; 13
4 22,22, 19; 23 1819 23 24 18; 16; 19; 20
As 20; 16,18, 19 181719, 19 20; 20; 16; 16
Ag 23; 20; 22; 23 19 18 19; 22 20; 19; 20; 22

2. IIpoBepuTb, CyLIECTBEHHBI JIU PA3IUUUs COJACPKAHUS 3arPSA3HAIOLIETO BEIIECTBA HA TPEX
YPOBHSX (MIyOMHAX B3ATUS IPOO):

VpoBHH 3aMepoB

No 1 2 3

1 1,17 2,28 1,80
2 1,52 246 2,38
3 1,90 0,88 2,62
4 1,76 2,03 291
5 1,54 1,22 1,60
6 0,63 2,29 2.83
7 2,30 1,80 2,13
8 1,32 1,79 2,06
9 0,94 1,61 223
10 1,15 2,30 3,06
11 0,75 2,60 1,86
12 2,49 1,76 1,92
13 2,14 2,14 2,16
14 1,62 2,73 227
15 1,40

1. Kpurepuu oueHHMBaHUS KOMIETEHUH

OneHka «OTIMYHO» CTAaBUTCS, €CJIU CTYJAEHT BBINOJIHWI pEIICHHE 3aJa4d B IOJHOM
o0beMe ¢ coOMI0ZIeHHEeM HEeO0O0XO0AUMOM MOCIIe0BAaTeIbHOCTU JEMCTBUI; B OTBETE MPABUWIIBHO U
AKKypaTHO BBIMIOJHSET BCE 3alWCH, TAOJMIBI, PUCYHKH, YEPTEXKH, TpapuKH, BHIYUCICHUS,
NPaBUIBHO BBIOJIHSET aHAJIN3 OLIMOOK.

OneHka «XOpOIIO» CTaBUTCS, €CIU CTYIEHT BBHIMOJHWI TpeOoBaHUS K omeHke "S", HO
JIONYIIEHBI 2-3 Hea0YeTa.

OneHka «yJ0BJIETBOPUTEIBHO» CTABUTCS, €CIIU CTYJIEHT BBIIOJIHUI pabOTy HE MOJHOCTBIO,
HO O0BEM BBINOJHEHHON YacTH TAKOB, YTO MO3BOJSET MNOJIYYMTh NPABUIIbHBIE PE3YJIbTaThl U
BBIBOJIBI; B XO/JI€ MIPOBECHHS PaOOThI OBLIH JOIMYIIEHBI OIIMOKH.

OneHka «HEYJIOBJIETBOPUTEIbHO» CTABUTCSA, €CIM CTYAEHT BBINOJHWI pPaboTy He
HOJHOCTBIO WJIM OOBEM BBINMOJHEHHOH 4YacTH pPalbOThl HE IO3BOJIET CAeaTh IPaBHIBHBIX
BBIBO/JIOB;

2. OnucaHue MIKAJIbl OLlCHUBAHUSA

MaxkcrMaabHO BO3MOXKHBIN Oajul 32 BeCh TEKYIIMH KOHTPOJIb YCTAHABIMBAETCS PaBHBIM
55. Teky1iee KOHTPOIBHOE MEPONPHUATHE CUUTACTCSA COAHHBIM, €CIIM CTYJICHT MOJIyYHII 32 HETO He
meHee 60% OT yCTaHOBJICHHOTO JIJIsl 3TOTO KOHTPOJISI MAKCHMaIbHOTO 0asia. PeiTuHTOBBIN Oaint,
BBICTABIIIEMBIIl CTYJCHTY 3a TEKyllee KOHTPOJIbHOE MEpOIPHUATHE, CHAHHOE CTYJIEHTOM B
YCTaHOBJICHHbIE TpPa(UKOM KOHTPOJIbHBIX MEPOIPHUITHH CPOKH, ONpEENsieTcs CIEAYIOLM
o0pa3om:

YpOoBEHb BBINIOIHEHUSI KOHTPOJIBHOTO PeliTunroseiii  Gamn B % ot
3a/laHus MaKCUMaJIbHOTO 06ajuia 32 KOHTPOJIbHOE 33JaHKe)

OTan4HbIN 100

Xopomuii 80

21




Y 1OBIETBOPUTETBHBIN 60

HeynosnerBopurenbHblii 0

3. Meroanyeckne MaTepHaibl, ONpeeisiiolIUe MPoueIypbl OLEHUBAHUA 3HAHMIA, YMEHMUIA,
HABBIKOB W (MJIM) ONbITA JIESTeJbHOCTH, XAPAKTePH3YKIIUX IJTanbl (OPMUPOBAHUS
KOMIIeTeHLM i

[Ipenaraemple CTyACHTY 3a[IaHUs TTO3BOJIIOT MPOBEPUTH KomreTeHmu Y K-1.

CymHocTe BHYTpeHHEH u(depeHIray COCTOMT B O0ECHEYEHHH pa3HOYPOBHEBOCTH,
NpeAnoiaraoas Takyl0 OpraHu3aldi0 OOydeHHs, NMPU KOTOpOW CTYIEHThl, O00ydasich IO OJHOMN
IIPOrpaMMe, UMEIOT IIPABO ¥ BO3MOXKHOCTb YCBAaUBATh €€ HA PA3JIMYHbBIX [UIAHUPYEMBIX YPOBHSX, HO HE
HIDKE YpOBHS 00s13aTeNbHbIX TpeOoBaHui. Kaxkol rpymme npeanarath 3aaHus, OpUEHTUPOBaHHBIE Ha
Ipee BO3MOXKHOCTEHN CaMbIX CUJIBHBIX €TI0 IPEICTABUTEIICH.

OueHOYHBIN JTHCT

OuenuBaeMblii KpuTepHid Ounenka

3amanue | 3aganue | 3amanue | 3amanue | 3agaHue
1 2 3 4

O060CHOBaHHOCTH BBIOOPA
crocoba perieHus

IIpaBUIBHOCTS,
KOPPEKTHOCTH M JIOTHYHOCTH
BBIYMCIICHUIN U
npeoOpa3oBaHUA

Bepuslit oTBEeT

CocraButenp ManToposa 1.B.
« » 20 1.
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