Hpuiaoxenue 3

MHWHOBPHAYKH POCCHUHA

(benepanbHOE TOCYIaPCTBEHHOE OI0I)KETHOE 00pa30BaTeNIbHOE YUPEKACHUE
BBICIIIETO 00pa30BaHuUs
«APKYTCKH T'OCYJAPCTBEHHBINH YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kadeapa pagnodpusuku u paamnodieKTpOHUKH

H ¥
J'u;.'F OB RIng, - %
T T Tl
Bt T

T "?‘ ‘5-5;;2023 T

1-

Pabou4as nporpaMma IMCUMILIMHBI (MOayJas)

HaumenoBanue aucunnimubl (moay.as) 51.0.14 Teopus usmepenuit

Hanpasaenue noaroroBku_10.03.01 MudopmaronHas 6€30MacHOCTb

HanpasiieHHoCcTh (Mpo¢1uJib) MOAroTOBKU_bE30MacHOCTh ABTOMATU3UPOBAHHBIX CUCTEM
(o otpacnu unu B chepe npodeccuoHaNbHOMN I1eITeTHbHOCTH)

Kpainpukanus BbINYCKHUKA - OakalaBp
®opma 00yueHHsI_OUHAas

Cornacosano ¢ YMK: PexomennoBano kadgenpoii:
¢usnueckoro paxkyabTeTa o01Ieli ¥ 9KCIePUMEHTATILHON (DU3NKH
[IpoTokon Ne 38 ot «18» anpens 2023 r. Ipotokoa Ne 7 ot «31» saBaps 2023 1.
Ipencenarensn: 1.¢.-M.H., npodeccop 3a3.xa% I;%MH
7_ H.M. Bynnes = / A.A. TaBpuItiok

Upkyrck 2023 1.



Conep:xanue
L HEJ/IX U 3AJAYU JUCHUIIJIMHBI (MOAYJIA): ccovsrsnssssssssssssssssssssssssssssssssssssssssssssssssssssnsas 3
II. MECTO JUCHHUII/IMHBI B CTPYKTYPE OIIOII BO......crrrccrressecsessssssmssssssessmsssesseas 3
III. TPEBOBAHHUA K PE3YJIbTATAM OCBOEHUA AUCHUII/INHBI ..........cccccvvnienianisnsaens 3
IV. COAEPNKAHHUE U CTPYKTYPA JUCHUIIZINHDBL..........ccocvrrrmsnisemsanssnmsnsssssssssssssssasssnssns 5
4.1. Copep)aHue AUCLUNIUHDI, CTPYKTYPUPOBAHHOE MO TeMam, C yKa3aHUeM BUAOB y4ebHbIX
3aHATUIA N OTBEAEHHOTO HA HUX KOJIMYECTBA aKAAEMMUUECKUX HACOB....cccereneererersaassssnnnsesesssssssssnneasassaas 5
4.2. naH BHeayAUTOPHOM CAaMOCTOATENIbHO PA6OTbl 06YHAKOLLUXCA MO AUCLUMAMUHE ....ovvneissssssssssssssssnns 6
4.3. COAEPIKAHUNE YHEOHOTO MATEPMAMA ...uuuuuuiiissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssss 7
4.3.1. MepeyeHb CEMUHAPCKMUX, MPAKTUYECKUX 3aHATUIA U 1aBOPATOPHBIX PABOT ...cccveerieeereeeieeeneean 7
4.3.2. MepeyeHb Tem (BONPOCOB), BLIHOCUMbIX Ha CAMOCTOATE/IbHOE U3yYeHNE CTYAEeHTAMU B
pamkax camocTOATENbHOMN PABOTBI (CPC) .....ueiiiiiieeeiiiieceiiee e ciee e e tee e e eire e e ete e e e stv e e e eaaae e ssaaeeeeentaeaeennes 8
4.4. MNpumepHaa TEMaATUKA KYPCOBBIX PABOT (MPOEKTOB) .ccccceceeiiiieriiiiiissessssesssssssssssssssssssssssssssssnnnns 9
V. YYEBHO-METOAWYECKOE U UYH®OPMAILIMOHHOE OBECIIEYEHHUE
JUCHUIITTMHDBI (MOYJIS) covvveveesssssssssssssssssssssssnsssssssssssssssssssssssssssssssnsssssssssssassnsssssssssssssanns 9
a) MEPEUEHD JIUTEPATYPDBI 1euveerureerreerreesiseesreesiseesteeaseessseesseessseesssesssseesnsessssessnsessssessssesssseesssessssessssessssessssees 9
6) NnepuoanNYeckme U3AaHUA (MPU HEOOXOOUMOCITIU).........cuveeeeerreeeeiiieeessreeeesitaesesessesesssresesssssesessssssssssseseans 10
B) CMUCOK aBTOPCKUX METOANUECKUX PABPABOTOK . uueiiieurreeeiireeeeiireeestteeessseeeesseeeesssseeeesseesssssseessssssessssseees 10
r) 6a3bl AaHHbIX, MHPOPMALNOHHO-CMPABOYHbBIE M MOUCKOBBIE CUCTEMbI___ iiieecieeeeeee e e 10
V1. MATEPHUAJIbBHO-TEXHUYECKOE OBECITEYEHHE AUCLHUIIJIUHBI
(MOZLY JIS1)..oovvuuuussssrssssessssssssssssssssssssssssssssssssssssssssssssssssesssssassssssss s ssssassssssss s sasassssssssssssssassses 10
6.1.  YUYEOHO-/1aB0PATOPHOE OBOPYAOBAHME: ..eccuevveeerirreeeeureeeeaurreeesuteeeassseeesaseeeessseesassseesssseeeesssseeessseeesssseees 10
6.2.  TTPOTPAMMHOE ODECTIEUEHME! ...eieueierutieeieerieeeitee sttt esteesbeeebee sttt asseesabeeesstesbeeesatesbeeesaseebeeesaseesnseesaseennns 10
6.3.  TexHUYECKMNE U INEKTPOHHDIE CPEACTBA: .uereeiieieurertiereieiaiiertteteteseerrrteeeessesarateteessasanratetesssesanrasereessennns 10
VII. OBPA3OBATEJ/IBHBIE TEXHOJIOTHM .......ccccvomnnmismnnnnsemsnssemsanssssssssssssssssssssssasssssssssassssssas 10
VIII. OHEHOYHBIE MATEPHUAJIBI A TEKYIIEI'O KOHTPOJIA U

MPOMEY TOUHOM ATTECTAIHH ......cvvereersssessssessssssssssssesssssssssssssssssssssssssssssssssssssssanas 11



|.IIEJIA ¥ 3AJTAYA JTACHUTIIAHBI (MOIYJIS):

Henn:

U3yYEHHUE CTYIEHTAMU POJIM TEOPHU W TPAKTUKU M3MEPEHHH Pa3inuyHbIX (DPU3UYECKHX
BEJIMYMH U OCBOCHHE CTYJCHTAMU TEOPETHUYCCKUX M MPAKTHYECKUX OCHOB METOOJIOTHYECKOTO
000CHOBaHUS MPOIECCa U3MEPEHUS.

3amaun:

OCBOCHME CTYJECHTAMH TEOpPETHUYECKOW 0a3bl METPOJIOIMH M BBIpAOOTKA MPAKTHUYECKUX
HaBBIKOB IO PEIICHHIO 33/1a4, HEOOXOAUMBIX M 3PPEeKTHBHON pabOTHl C M3MEPUTEILHBIMU
npubopaMu U MPOBEJEHUS JOCTOBEPHOIM MaTeMaTH4YecKOi 00paboTKU U3MEPEHUH.

IILMECTO JUCHHUIIVIMHBI B CTPYKTYPE OIIOII BO

VYuebnas nucuuiuimHa (Moayib) «Teopus usmepenutiy OTHOCUTCS K 0OS3aTENbHON 4acTH
IPOTrpaMMBl.

Jlns usyuyeHus JaHHOM y4yeOHOM AMCUMILIMHBI (MOJyJisl) HEOOXOJUMBI 3HAHUSI, YMEHUS U
HaBBIKH, (POPMHUPYEMBbIE IPEILIECTBYIOUIMMU AUCHUIUIMHAMM .

- WKOIbHAS NPO2PAMMA.

[lepedyenp mnocienyrOmuX Yy4eOHBIX IUCLUIUIMH, sl KOTOPBIX HEOOXOJUMBI 3HaHUS,
YMEHUS ¥ HaBBIKH, (POpMUpPYEMbIe TaHHOH Y4eOHON AUCIUTLTIHOMN:

- 1a60pamopHblil NPAKMUKym no Kypcy «Mexanuxka u Monrekynsapnas usuxkay,

- 1a60pamopublll. NPAKMUKYM NHO KYpCy «INeKmpuuecmso, MazHemusm U G0JIHO8As
ONMUKa»,

- 1a00pamopHwll NpaKmuKym no Kypcy «Keanmoeas onmuka u amomuasn usuxa»;

- Dnexmpomexnuka,

- Yuebnas npaxmuxka.

I11.  TpeGoBaHusi Kk pe3yJibTaTaM OCBOEHHS TUCHUILINHBI
[Ipouiecc ocBOeHMS UCHUIUIMHBI HAampaBieH Ha (QOPMHUPOBAHUE KOMIIETEHLUUH B
cootBerctBur ¢ ®I'OC BO 1 OIT BO no 1aHHOMY HaIpaBJICHUIO TTOATOTOBKH (CIIEIHATEHOCTH)
10.03.01 MudopmarnmonHas 0€301acHOCTS:




IlepedyeHb MIAaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHUS 0 JUCHUILUIHHE (MOTYJII0),
COOTHECEHHBIX ¢ MHAMKATOPAMHU JOCTHKEHUS] KOMIIeTeHIIUii

Komnerenuus HNuaukaropsl Pe3yabTarsl 00y4yeHus
KOMIIeTEeHIM i
OIIK-4; OIIK-4.1 3HaeT: TeOPETHUECKYO 0a3y
Crioco0OeH npuMeHsATh | 3HaeT OCHOBHBIC MOJICIN B | METPOJIOTHH, TEOPETUICCKIE OCHOBBI
HE00XO0IUMbIE pamMKax TEeOpPEeTUYECKOro U | METOA0JIOTrHYeCKOro 000CHOBAHUS

buznuecKre 3aKOHBI
U MOJICJTH TSI
pelieHHs 3a1a4

AKCIIEPUMEHTAILHOTO
UCCIJIEIOBaHUS OOBbEKTOB U
IIPOLIECCOB B paMKax

mporecca H3MEepeHHs.
YMeeT: IPOBOJHUTH JOCTOBEPHYIO
MaTeMaTHYeCKyI0 00paboTKy U3MEpEHUH.

npodeccuoHaIbHON peLIeHMsI TOCTABIEHHBIX Bnaneer: 6a30BbIMU NOHATUAMU
JeSITeIbHOCTH 3a71a4 MPO(ECCHOHATBHON | METPOJIOTHH, HEOOXOTUMBIMU IS
JeSITebHOCTH 3¢ deKTUBHON pabOThI C U3MEPUTEIBHBIMU
npubOpaMu U MPOBEICHHUS JOCTOBEPHOM
MaTeMaTH4ecKoi 00pabOTKH U3MEpEeHUH.
OIIK-4.2 3HaeT: NpakTUYECKHUE OCHOBBI
[TpuMmeHsieT HEOOXOAUMBIE | METO/I0JIOTUYECKOTO 0OOCHOBAHUS
¢du3nvecKkre 3aKOHbI IS nporecca H3MEepEHHs.
peLIeHHsI TOCTABICHHBIX YMeeT: IpOBOJUTH JOCTOBEPHYIO
3a7a4 MPO(ECCHOHANBHON | MaTeMaTHYECKYI0 00pabOTKy U3MEPEHHIA.
JeSITebHOCTH Buajeer: npakTHUeCKUMH HaBBIKAMHU 1O
PENICHUIO 3a/1a4, HEOOXOIUMBIX IS
3¢ PeKTUBHOM pabOTHI C U3MEPUTEIHLHBIMHU
npuOOpaMu U MPOBEICHHUS JOCTOBEPHOM
MaTeMaTH4ecKoi 00pabOTKH U3MEpEeHUH.
OIlK-11 OIlK-11.1 3HaeT: NpakTUYECKHE OCHOBBI

CriocobeH npoBOIUTH
IKCIIEPUMEHTBI TI0
3aJJaHHOW METOJMKE 1
00paboTKy Ux
pE3yJIbTaToB

Criocob6eH m1aHupoBaTh
SKCIICPUMCHTEI 11O
3aJ]aHHON METOJHMKE

METO/10JIOTHYECKOT0 0O0OCHOBAHUS
porecca N3MEepeHusl.

YMeeT: IpoBOJUTH JOCTOBEPHYIO
MaTeMaTHYeCKy0 00paboTKy U3MEPEHUH.
Baaneer:

MPAKTUYECKIMH HaBBIKAMHU 110 PEIICHUIO
3aJa4, HEOOXOJUMBIX JJ1s 3P PEeKTUBHOI
paboThI ¢ U3MEPUTENBHBIMU IPUOOPAMU U
HPOBEICHUS IOCTOBEpHON
MaTeMaTH4eCcKOl 00pabOTKH U3MEPEHHUH.

OIlK-11.2

Cnoco0eH npoBOAUTH
00paboTKy pe3ybTaToB
IKCIIEPUMEHTOB I10
3aJ]aHHON METOJIMKE

3HaeT: TeOpeTHYeCKHe OCHOBBI
METOI0JIOTHYECKOI0 00OCHOBAHUSI
nporecca U3MepeHHs.

Ymeer: npoBOAUTH JOCTOBEPHYIO
MaTeMaTHYeCKylo 00paboTKy U3MEpEeHUH.
Baaneer: Teopernueckoii 6azou
METPOJIOTUH, HEOOXOAUMOM 115t

3¢ PeKTUBHOM PabOTHI C U3MEPUTEITHLHBIMHU
npubopamMu U MPOBEICHHS JOCTOBEPHOM
MaTeMaTHueCcKOol 00pabOTKH U3MEPEHHUH.




IV.COAEP)KAHUE U CTPYKTYPA JUCIUIIJINHbI

O0beM TUCHUIJIMHBI COCTaBJseT_3 3a4eTHbIE eIuHNIBI,_ 108 yacos,

B ToM 4ucJie 40 yaca KOHTaKTHO# pa6oThl, 10 4acoB Ha IK3aMeH.

W3 HUX pean3yeTcs C UCIIOJIb30BAHUEM AJICKTPOHHOTO OOYYCHHS U AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHOIOTHi_12,8 yacos.
13 Hux_ 0 9acoB — mpakTHYECKas MOATOTOBKA.

®DopmMa NPOMeKYTOUHOIH aTTecTAlMU: IJK3aMeH

4.1. Couepma}me AUCHUILIMHBI, CTPYKTYPUPOBAHHOEC 10 TéeMaM, ¢ YKa3aHUEM BH/I0B y‘leﬁHle 3aHSATHI U OTBEJEHHOI0 Ha

HHX KOJINYECTBA aKaJeMHU4YE€CKHUX YaC0B

Ne Pa3nen qucnumiinHbl/ TEMA dopma TeKylIero
n/H Bunpt yueOHOI paboTHI, KOHTPOJIA
« BKJIIOYAsl CAMOCTOSITENIbHYIO padoTy 00y4aronuxcs, | ycneBaeMocTu/
E MPAKTUIECKYIO ITOATOTOBKY U TPYIOEMKOCTh dopma
5 (B yacax) NPOMEKYTOYHOM
= aTTrecTanuu
= « (mo cemecTpam)
= KonTaktHas pabora nmpenojaBaTens ¢ E
5 00yuaroImuMucs o
= g
= g &
= R 5 =
Z 2 2e
& Z = &
o = = o
9 = <
o < ==} R
5 Z < % Jlexumns | Cemunap/ Koncyabramus
E = = Ipakruueckoe,
8 Q g é’ JabopaTopHoe
R © 3ansaTHE/
1 2 3 4 5 6 7 8 9 10
1 Pazmen 1. OcHoBHBble TmOHATHS Teopuu | 1 6,2 0 6 0 0 13 onpoc
W3MEpPEHHIT
2 |Pazgen 2. OOpabotka panHbIX mpsimbix | 1 | 10,7 0 4 4,5 0 13 oI1poc,




U3MepeHuit KOHTPOJIbHOE
3a/laHue
3 Pa3nen 3.Ilorpemnoctu kocBeHHbIX M3Mepenuid | 1 | 10,7 0 3 4,5 14 orpoc
b
KOHTPOJILHOE
3a/laHue
4 Paznen 4. CoBMecTHBIE HU3MEpEHUs 1 8,7 0 15 4 14 orpoc,
KOHTPOJIbHOE
3a/laHue
5 Pazgen 5. IlpaBwmina odopmitenns rpadukoB 1 8,7 0 15 3 14 ompoc,
KOHTPOJIbHOE
3a/laHue
Okzamen | 1 8 0
Hroro yacon 108 0 16 16 68 0
4.2. Ilnan BHeayIUTOPHOH CAMOCTOATEIbHON Pad0oThl 00YUAIOUIUXCS N0 AUCIHUTINHE
CamocrosiTenpHas pabota o0ydaromuxcs YuebHo-
c OHGHOHHOC METOAUYCCKOC
EMECTpP HaSBaHI/Ie pa3L[eJIa, TCMBI B o 6 CpOKI/I pr;[oeMKQCT}, obecrieuenue
U]l CAMOCTOSATEILHOM paboThI | - o (uac.) CpCaACTBO CaMOCTOSTENbHOM
paboTHI
1 Pazgen 1. OCHOBHBIE TOHATHS TEOPUHU Pabota ¢ JIEKIMOHHBIM MaTepuaioM | B TeueHne 13 onpoc [1-5]
M3MepeHU I 1 y4eOHOH IuTepaTypoi ceMecTpa
2 Paznen 2. 06pa60T1<a JAaHHBIX MIPAMBIX Pabora ¢ 1eKIMOHHBIM MaTepuanoM | B TeueHue 13 onpoc [1-5]
W3MEPEHUI u yueOHOM JIuTepaTypoil cemMecTpa
3 Paznen 3.HOI‘pCI.HHOCTI/I KOCBCHHBIX Pabora ¢ 1eKkMOHHBIM MaTepuanoM | B TeueHue 14 OompocC [1-5]
W3MEPEHUI u yueOHOM JIuTepaTypoil cemMecTpa
4 |Pasmen 4. CoBmecTHbIE HU3MEPEHUS Pabora ¢ nexuuonnbiM MaTepuanom | B redenne 14 oTpoc [1-5]
1 y4eOHOH JIUTepaTypoi ceMecTpa
5 |Pasnen 5. Ilpasuna odopmienns rpapukos Pabora ¢ nexuuonHEM MaTepranom | B Tedenne 14 oTpoc [1-5]
1 y4eOHOH JIUTepaTypon ceMecTpa
OO6muii 00beM CaMOCTOATEIHLHOM PAObOTHI IO TUCIUILTHHE (Yac) 68
U3 Hux 00bEM CaMOCTOSTEIIBHON PabOThI C MCIIONB30BAHUEM JIEKTPOHHOTO O0YUCHHS M AUCTAHIIMOHHBIX
00pa3zoBaTeIbHBIX TEXHOJIOTHH (1ac)




4.3. Coaepxanue yueOHOTro MaTepuasa

Paznen 1. OcHOBHbIE IOHATHA TEOPUM U3MEpPEHU i

1.1. U3mepenne. Knaccuduxanus nzmepeHuit
1.2. Knaccudukanus norpenrHocTed u3MepeHus

Paznen 2. O0padoTka TaHHBIX NPAMBIX U3MePEeHU It

2.1. Cnyuaiinoe coObiTre. BepositHOCTh

2.2. CnyvaitHas BenumunHa. ['eHepaibHasi COBOKYITHOCTh U BBIOOpKA

2.3. T'ucTorpamMma. OMIUPUUECKOE PACIPEICTICHIE PE3yIbTATOB HAOIIOCHHIIA

2.4. Pezynbtat uzmepenus. JloBepuTeIbHbIA HHTEpBAI

2.5. HopmainibHOE Ui TayCCOBO paclipesieiieHIe

2.6. BeiOopouHble nucnepcus U CpeIHEKBaIpaTUYHOE OTKIOHEHUE

2.7. BeisiBnenue rpyObIX IOTpenHoCTei

2.8. Cucremaruyeckass mnorpemHocts. Kiacc touHoctu mnpubopa. Pacuer rpanuisl
MIOJIOCHI IOTPELTHOCTEN

2.9. Cnoxenue ciy4ailHOM M cucTeMaTHueckoi morpeurHocteil. [lonHasi morpemHocTsb
U3MEpeHUs

2.10. 3anuch U OKpYyIJIEHUE pe3yiIbTaTa U3MEPEHUS

2.11. Anroputm 00pabOTKH JTaHHBIX MPSMBIX H3MEPEHHUH IO BBIOOPKE

Pa3znen 3. [lorpemiHocTH KOCBEHHBIX M3MeEPEHN I

3.1. MeTon nepeHoca MorpenrHocTei

3.2. BeIOOpOYHBIH METOT

3.3. AnroputM o0OpaOOTKM J@HHBIX KOCBEHHBIX HW3MEpPEHHIl METOJIOM IepeHoca
MOrPELIHOCTEN

3.4. Anroputm 00pabOTKH TaHHBIX KOCBEHHBIX U3MEPEHHI BEIOOPOUYHBIM METOJIOM

Pa3nen 4. CoBMecTHbIE H3MepeHHs

4.1. 3aaua perpeccuy U MeTOoJl HAMMEHBIIINUX KBaJIPaToB

4.2. Cnyyaii TMHEHON 3aBUCUMOCTH JIBYX BEJIMUNH

4.3. Haxoxaenue k03(ppuireHToB B ypaBHEHUH NpsIMOK y = ax + b

4.4. Haxoxnenue ko3 uirienTa B ypaBHEHUHU NIPIMOH Y = ax

4.5. Anroputm o6paboTku manubix mo MHK mis ypaBHenus y = ax + b Ha mpumepe
oTpesieNIeHUs TapaMeTPOB PABHOYCKOPEHHOTO JIBUKEHUS

4.6. Anroputm oOpabotku nanHblx nmo MHK s ypaBHeHMss Y = ax Ha mpumepe
OIIpEeJIEJIEHUs] YCKOPEHHs CBOOOIHOrO MaJeHUs

Paspnen S. IlpaBuia ogpopmiienust rpagukoB

4.3.1. ITepeyenb ceMHHApPCKUX, NPAKTHYECKHUX 3aHATHH W J1a0OpPaTOPHBIX
pador
Ne | Ne pazpesa n HaunmeHoBaHue Tpynoemkocts | Ouenounsie | Popmupyembie
n/H TeMbI CEeMHMHAPOB, (uac.) cpeacTrsa KOMIIETCHI[M U
NPAKTHYECKUX U BCEro | M3 HUX (mHaUKaATOPBI)*
J1a00pPaTOPHBIX 4acoB | MPaKT.
pabort MOJAT.
1 2 3 4 5 6 7
1 | OcHOBHBIE - - - - OIIK-4




MTOHSTHS
TEOpUU
U3MEpPEHUIT
2 | ObpaboTtka O6pabotka  gmaHHbIX | 4,5 ompoc, OIIK-4;
JAHHBIX NPSAMBIX ~ U3MEpPEHUU KOHTPOJIBHOE OIIK-11
MPSIMBIX 10 BBIOOpKE 3aJlaHue
U3MEPEHUI
3 | llorpemnoctu | O6paboTka  gaHHBIX | 4,5 ompoc, OIIK-4;
KOCBEHHBIX KOCBEHHBIX KOHTPOJIBHOE OIIK-11
HU3MEpPEHUI U3MEPEHU METOJ0M 3a7aHue
nepeHoca
MOrPENIHOCTEN u
BBIOOPOYHBIM
4 | CoBMecCTHBIE O6paboTka  JaHHBIX 4 ompoc, OIIK-4;
U3MEpPEHHUS o METOY KOHTPOJIbHOE OIIK-11
HaUMEHBIINX 3a/laHue
KBaJIPaTOB
5 | IlpaBwia I'paduueckoe 3 ompoc, OIIK-4;
opopmIIeHUS | TIpEICTaBIICHUE KOHTPOJIbHOE OIIK-11
rpaduxos pE3yNbTaToOB 3a/laHue
IKCIIEPUMEHTA
4.3.2. Ilepeyenb TeM (BONMPOCOB), BLIHOCHMBIX HA CAMOCTOSITEJIbHOE H3yUeHHe
CTYJAe€HTAMM B paMKaXx caMocTosTebHoii padoTsl (CPC)
Ne Tema 3aganue ®opmupyemas NIK
n/n KOMI eTEHIHA
1 2 3 4 5
1 | Kmacc TowyHocTH mpubOpa. KOHCIIEKT OIIK-4 OIlK-4.1
Pacyer  rpaHHMIBI = TOJIOCHI
MOTPEMTHOCTEMN.
2 Br16opounsiii METOJ KOHCHEKT OIIK-4 OI1K-4.1
00pabOTKHU JaHHBIX KOCBEHHBIX
U3MEPEHUN
3 | Cayyaii JMHEWUHON KOHCIIEKT OIIK-4 OIlK-4.1
3aBHCHMOCTH JIBYX BEJTUIHH
4 Haxoxnenue kospdunrenta B KOHCIEKT OIIK-4 OIlK-4.1
YpPaBHEHHUH NPSIMOH y = ax
5 | Bugsl rpaduxos KOHCIEKT OIIK-4 OIlK-4.1
4.4. MeTtoauyeckue yka3aHHsi MO0 OPraHM3alUM CAMOCTOSITEIbLHOI PadoThI

CTY/1€HTOB
K coBpeMeHHOMY crenuaaiucTy OOLIECTBO MPEABABISET AOCTATOYHO IIUPOKHI MepeueHb

TpeOOBaHUI, CpeId KOTOPHIX HEMAJIOBaXHOE 3HAYCHHE HWMEET HaJlhuue Y BBIMTYCKHHKOB
OTIPENICTICHHBIX CIMOCOOHOCTEH W YMEHHS CaMOCTOSITENIbHO J0ObIBATh 3HAHMS W3 Pa3TMYHBIX
HMCTOYHUKOB, CUCTEMATHU3UPOBATH MOTYYEHHYIO HHPOPMAIIMIO U YMETh Ha OCHOBaHUH MOJTy4YEHHOM

uHpOpMAIlUK PEaJM30BbIBaTh MPHUKIATHYIO JeATeNbHOCTh. (POpMHUpPOBAaHHE TAaKOrO YMEHHUS
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IIPOUCXOJIUT B TEUYEHUE BCEro mnepuoja OoOydeHHUs uepe3 ydyacTHe CTYACHTOB B J1a0OpaTOPHBIX
3aHATHUSAX, BBINOJHEHHE KOHTPOJBHBIX 3aaanuil. [Ipu sToM camocrosTrenbHas paboTa CTYICHTOB
UTPaeT PEeLIAoLIYI0 POJIb B XO/€ BCEro y4eOHOTo Ipoliecca.

Teopernueckne 3HaHUA, NOJIYYEHHBIE CTYICHTAMM Ha JIEKLMOHHBIX 3aHATUAX WU IIPU
CaMOCTOSITEJIBHOM HM3Y4YEHHHM Kypca II0 JUTEpaTypHbIM MCTOYHMKAM, 3aKpEIUIAIOTCS IIpU
BBITIOJIHCHUH 33JJaHUH B paMKax JIa0OpaTOPHOTo MPaKTUKyMa.

[Tpu BeIMONHEHNHU TaO0OPATOPHBIX 33/aHUi oOpamaeTcss 0codoe BHUMaHUE Ha BHIPAOOTKY y
CTYACHTOB  YMEHMsI TIPaMOTHO  BBIIOJHATH U OQOPMIATH  OOpabOTKYy  Ppe3ysIbTaToOB
JKCIIEPUMEHTAIBHON JEATEIPHOCTH, YMEHHs II0Jb30BaTbCi HAYYHO-TEXHMYECKOM CIIPaBOYHOU
nmuteparypoit. Kakaplil cTyIeHT TOJKEeH NOArOTOBUTHCS K 3aIIUTE CBOETO OTYETa, pa300paBIINCh C
TEOpUEN UCCIIEAYEMOTO pa3iena TEOPUU U3MEPEHHM.

JlaGopaTtopHble pPabOTHl HPOXOAAT B CTPOrOM IMOPSAJKE, MPU 3TOM 00JacTH 3HAHMM,
HEO0XO/IMMBbIE K OCBOCHHUIO JJISI UX BBINOJHEHUS ME€PECEKAIOTCs, MOCTENEHHO IOBBIIAsl YPOBEHb
CIIOKHOCTU BBINOJIHAEMOM paboTel. TakuM o00pa3omM 00ecredeHO IIOCTENEHHOE OCBOEHHE
CTyJEHTaMH MaTEpHUaJIOB Kypca.

B Teuenue cemectpa Kaxablil CTyIeHT 00s3aH BBINOJIHUTh U 3alIUTUTh BECh MIPEI0KEHHBIN
nepedyeHb J1abopaTOpHbIX paboT. 3akpemieHHe BCEro H3y4YeHHOro Marepuana OCYLIeCTBISEeTCS
MyTEM BBINIOJHEHHUSI TECTOBOTO 3aJaHHsl MO MpoiAeHHOMY Kypcy. [IpemonmaBatens mnomoraet
pazobpaThCs ¢ MPOOIEMHBIMH BOIPOCAMHU U 337ayaMu (110 Mepe MX MOCTYIJICHHS) B XO€ TEKYIIUX

KOHCYJIbTaLlUH.

4.5. IIpumepHasi TeMaTHKa KypcOBbIX padoT (NIPOEKTOB)
Kypcosble paboTbl y4eOHBIM IJIAHOM HE MPeLyCMOTPEHbI

V.YYEBHO-METOJNYECKOE U ”TH®OPMAIIMOHHOE OBECIIEYEHUE
TV CHUTIIMHBI (MOTYJIS)

a) IepeYeHb JUTEPATYpPbl

1. [Ipoumn, B. M. Ananu3 pe3yibTaToB H3MEPEHUN B SKCIIEPUMEHTAIBHOW (U3MKe
[Dnextponnslii pecype] / B. U. Ilpomun, B. I'. Cugopos. - 1-e uza. - 1eKTpoH. TEKCTOBBIC JIaH. -
[6. m.] : Jlans, 2018. - 172 c. - OBC "Jlanp". - Heorpanud. goctym. - ISBN 978-5-8114-2886-6. —
https://e.lanbook.com/book/102585

2. Mypamkuna T. M. Metponorus. Teopust msmepeHuil [DneKTpoHHBIH pecypce] :
yuebHuk st By3oB / T. M. Mypamkuna, B. A. Memepskos, E. A. baneea, E. B. [llano6aes. - 2-e
W3Jl., UCIIP. U JIOM. - DJIEKTPOH. TeKCTOBbIE NaH. - Mocksa : FOpaiit, 2022. - 167 c. - (Bsiciiee
obpazoBanue). - OBC IOpaiit. - Heorpanuu. goctyn. - ISBN 978-5-534-07295-2 — URL:
https://urait.ru/bcode/490977

3. 3aiinens, Anekcanap HartanoBuu. OmuOkM H3MepeHMH (QU3MUECKUX BEITUYUH
[DnexTponnsit pecypc] / A. H. 3aiigens. - DnekTpoH. TeKCTOBBIE fAaH. - Mocksa : Jlanp, 2009. -
112 c. : un., Tabun. - (YueOnuku ans By30oB. CnennanbHas nutepatypa). - O9bC "Jlanp". - Heorpanud.
noctyt. - ISBN 978-5-8114-0643-2 — URL.: https://reader.lanbook.com/book/210251#109
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4, bype B. M.. Meroasl npuknagHoi cratuctuku B R m Excel: yueOHOEe mocobue
[Dnextponnslii pecypc] /5. B. M. bype., E. M. Ilapmimmna.,, A. A. CemakoB - DJIEKTpOH.
TEKCTOBBIC JIaH. - MockBa : Jlanb, 2022. - 152 c. : un., Tabn. - ObC "Jlanp". - HeorpaHu4. TOCTYII. -
ISBN 978-5-8114-2229-99 — URL.: https://reader.lanbook.com/book/206042#7

5. PomanoB A.W. PacrnpeneneHusi ciaydyallHbIX BEJIMYMH W OCHOBBI CTATUCTHUYECKHX
METOJIOB ~ 00pabOTKH  JKCHEPUMEHTAIBHBIX  JAHHBIX:  Y4eOHO-METOIUYECKOEe  Tocoome
[DnexTponnsiii pecypc] / A.W. Pomanos, T.A. CemenoBa, H.C. BopoHoBa - DJeKTpOH. TEKCTOBBIC
nas. -: Jlane, 2016. - 148 c. - ObC "Jlanp". - Heorpanud. gocrym. - ISBN 978-5-7262-22225-7 —
URL.: https://reader.lanbook.com/book/119506#141

0) nmepuoaUYecKUe U3TAHMSA: -
B) CIHMCOK AaBTOPCKHX METOAUYECKHX Pa3padoToK: -

F) 0a3bl JaHHbIX, I/IH(])OpMaIII/IOHHO-Cl'lpaBO'lele M IIOMCKOBBIE€ CUCTEMBI. -

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS1)

6.1. YueOHo-1a00paTopHOE 000pyI0BaHNE:
JlaGopaTopHbIe M JICKIIMOHHBIC 3aHATHS MO JAHHON NUCIMILIMHE MPOBOISATCS B Y4eOHOU

aynuTopuu 1o pacnucanuio. IlpenycmorpeHo naboparopHoe 000pyAOBaHHE: H3MEPUTEIbHBIC
puOOpPHI (BECHI, CEKYHJOMEPHI, IITAHT€HIUPKYIIH, MUKPOMETPHI, TEPMOMETPHI, MYJIbTUMETPHI).

Ha ¢akynpTere wHMeeTCs KOMIbIOTEPU3UPOBAHHAS ayJUTOPHs C HEOIpPaHMYEHHBIM
goctynoM B VHTepHeT M cTaHAApPTHBIM MPOrPaMMHBIM OOECHEYEHHEM C BO3MOYKHOCTBIO
MIPOCMOTpa MPE3EHTALUN U JAPYTUX MaTepHalioB MO Kypcy (B paMKax CaMOCTOSITENbHOM pabOThI
CTYJEHTOB) U OOpaOOTKM O3KCHEPUMEHTANbHBIX JaHHBIX B CTAHJAPTHBIX MporpaMMax s

MOCTPOEHUS rpauKOB, TaOJIHIL U POBEICHUS Pacu€ToB (B paMKax JJabOpaTOpHOTo MPAKTUKYMa).

6.2. IIporpammHoe oGecnieueHue:
CranpnapTHble cepBUCH ceTH VIHTepHET, CTaHIapTHBIE CPEACTBA MPOCMOTpA MPEe3eHTALUN U
JIPYTUX MaTepualoB MO Kypcy, CTaHIApTHbIE MPOrpamMMbl JJIsi MOCTPOEHHUS IpadUKoB, TaOIUI U
MIPOBE/ICHUS PAaCUETOB.

6.3. TexHu4yeckne M JJICKTPOHHbIE CPEACTBA:
I[J'ISI IMPOBCACHUA na6opaT0prlx n JICKIIUOHHBIX 3aHATHI B KaueCTBE JACMOHCTPALIMOHHOT'O

000pYyIOBaHUSI UCIIONB3YIOTCA MPOEKTOP, SKpaH M MeJoBas Jlocka. Mcronb3yloTcsi cOBpeMEeHHbIe
oOpa3oBaTeNnbHbIE TEXHOJOTMH: HH(OpManuoHHbIE (JIeKIuu W npeseHtanuu B Power Point),
MPOEKTHbIE (MyJIbTHUMENa, BHUJIEO, IOKYMEHTalbHble (uibMbl). Vcnonb3oBaHue rino0aabHON
KOMITBIOTEPHOW CETH MO3BOJIAET 00ECHnevHuTh JIOCTYNMHOCTh VHTEepHET-pecypcoB M peanu30BaTh
CaMOCTOSITENIbHYIO paboTy CTY/IEHTOB, B X0/1€ KOTOPOI OHM MOTYT BBIYUTHIBATh HAYUHBIE CTATHU MO
TeMaM Kypca. Ha Jekiusax MoryT ucrnonb30BaThCsl MyJbTUMEANMHBIE cpencTBa: npoekTop (CASIO
XJ-A241), nepenocHoit skpan (Classic Solution, T195x195/1IMW-LU/B), HoyTtoyk Lenovo B590.
Ha daxkynbreTe wnMeeTcs KOMNBIOTEPU3UpPOBAHHAs ayAUTOpUs, IMpeJHA3HAYCHHAs  JUid
CaMOCTOSITENIbHON pabOThI, C HEOTPAHUYEHHBIM J10CTYIIOM B MHTEpHET.

VII.OBPA3OBATEJIBHBIE TEXHOJIOT'HHA
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B cootBercTBHM ¢ TpeboBanusMu PI'OC BO mo peanuzamnuy KOMIETEHTHOCTHOTO TOIX0/1a,
B y4e€OHOM MIPOIECCE MCIOJB3YIOTCS aKTUBHBIC W MHTEPAKTUBHBIC (DOPMBI MPOBEICHUS 3aHSATHA.
HNHuTtepaktuBHBIE (GOpMBI PabOThl Ha YYEOHBIX 3aHATHUAX MPEAYCMATPUBAIOT aKTUBHYIO IMO3HUIIHIO
CTYJICHTOB MpHU U3YYCHUH Marepuana, HampuMep, CaMOCTOSATEIbHO IMOATOTOBUTH JIOMOJIHEHHUE K
TEME W BBIHECTH €ro Ha OOCYXKJE€HHE, MPOBECTU JUCKYCCHIO, BKIIOUNUTH 3JIEMEHTHl COOCTBEHHBIX
Hay4YHBIX MCCIIEAOBAaHUN (HApUMEp, B paMKax J1JabOpaTOpHOro MpakThKyma). Bee ato hopmupyer
CIIOCOOHOCTH MIPUMEHSATH 3HAHUS, YMEHHUS M JIMYHOCTHBIC KaYeCTBa ISl YCIEITHOMW JESITEIIbBHOCTH B
00JIaCTH TEOPUH U3MEPEHUH.

B pamkax maGopaTopHOro MpakTUKyMa CTYAEHTHI BBHINOJHSIOT NEpeYeHb JabOpaTOpHBIX
paboT, Mo MaTepuanzaM KOTOPBIX OHU MPUOOPETAIOT HCCIEIOBATEIHCKUE HABBIKH, HEOOXOIUMBIC
JUIS pabOoThl IO MEKIUCIUILUIMHAPHBIM HAIIPABIICHUSM, MTOCIIE MOJIydeHHs 0a30BOro o0pa3oBaHus U
(GOpPMUPYIOT KOMIIETCHIIUIO CHOCOOHOCTH TIPOBOJAWTH HAYYHBIE HWCCICNOBAaHUS (PHU3UUIECKIX
00BEKTOB, CUCTEM U MPOIIECCOB, 00pabdaThIBATh U MPEICTABIATH SKCIIEPUMEHTAILHBIC JaHHBIC.

[TporpaMMa oOcCHOBaHa Ha WCIIOJIH30BAHUM COBPEMEHHBIX O0OPa30BATEIbHBIX TEXHOJOTHH:
nH(pOpMalMOHHBIX (JIeKIMH U mpe3eHTauuu B Power Point), mpoekTHBIX (MynbTUMEIUa, BUIEO),
JTUCTAHIIMOHHBIC, HAYYHO-UCCIICIOBATEIHLCKON HAPABICHHOCTH H T. TI.

VII1.OOEHOYHBIE MATEPHAJIBI 111 TEKYIIETO KOHTPOJISA U IPOMEXYTOYHOM
ATTECTAIIMA

®onp oueHouHbIx cpenctB (POC) mpencTaBieH B MPUIOKCHHIH.

OyeHnounvie mamepuanvl 01 6X00H020 KOHMPOJIS:

[IpoBoaKTCS OIPOC HA IEPBOM 3aHSITHH.

OyeHounble Mamepuaivl mexKywe20 KOHmMpOJis:

Conepxanne ydeOHOro MmarepHuaiga pasfelieHo Ha aujakTuueckue enuHunsl ([JE) —
IIpEeMETHBIE TEMBbI, MOJUIeXkKAIUe 005S3aTeIbHOMY M3YyUEHHIO M YCBOCHHUIO B Ipoliecce 00ydeHHsI.
VY4uuTeIBaeTCSI  NMPOMEXKYTOYHass — aTTecTalUss IO  MTOraM  CaMOCTOSITENIbHOW  paboThl,
IIPElyCMOTPEHHON IPOrpaMMoOi Kypca.

OyeHnounvie mamepuansvl OJisk NPOMENCYMOUHOU ammecmayuu’

[TpomesxyTouHas arTecTanus IPOBOJUTCS B (OpMe TECTUPOBAHUS.

Marepunansl [JJisi NPOBeJCHHS TEKYyWIero M TIPOMEXKYTOYHOIO KOHTPOJSA 3HAHUI

CTYJAEHTOB:
Ne Bua xkontposs KonTpoJsmpyemsblie TeMbl (pa3aesibl) KouTposmpyemsie
KOMIIeTeHIMH/
HHAUKATOPbI
1 01poc Pa3znen 1. OCHOBHBIE NOHATHUS TEOPUH OIIK-4; OIIK-11
M3MEPEHUI
2 ompoc, KoHTpoibHOe | Paznen 2. O6paboTka JaHHBIX MPSMBIX OIIK-4; OIIK-11
3aJlaHNe U3MEpPEHMI
3 onpoc, koHTposibHOe | Paznen 3.IlorpemHocT KOCBEHHBIX OIIK-4; OIIK-11
3aJlaHue HU3MEpPEHHI
4 onpoc, koHTposibHOE | Paznen 4. CoBMeCTHBIE U3MEPEHUS OIIK-4; OIIK-11
3aJlaHue
5 omnpoc, kouTpodsHoe | Pazgen 5. [lpaBuia ohopmiienns OIIK-4; OIIK-11
3aJlaHue rpaduxos
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Pa3patGoTrumk: 7
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¥
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ii
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