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1 I EJIU U 3AAAYU OCBOEHNA AUCHUIT/IMHDBI
«CTATUCTHYECKHUE METOADbI»

[lenpto mpenomaBanusi TUCHUIUIMHBI (MOAYs) «CTAaTUCTUYECKHE METOMBI» SBIISIETCS
MOJITOTOBKA BBICOKOKBaJTH(HUIIMPOBAHHBIX CHEIMAIUCTOB, BIAICIONMMH OCHOBAMH ILJIAHHPO-
BaHUS M OPTaHU3AIMK YKCIICPUMEHTA U MaTEMaTUIECKO 00pabOTKHU pe3ysIbTaTOB OIBITA.

3amaun IUCHUAIUINHEL:

- U3yYCHUE MAaTEeMaTHYCCKUX MOJECICH IJIaHUPOBAHHS SKCIICPUMEHTA;

- W3y4YCHUE NMPUHIIMIIOB IPOCKTHUPOBAHHMSI aJITOPUTMOB PEIICHUSI MH)KEHEPHBIX 3a]1a4;
- W3yYeHHE 3372491 MTOWCKA ONTUMAILHBIX YCIIOBUN IKCIIEPUMEHTA,

- H3Y4YEHHWE METOJIOB IMOCTPOCHUS WHTEPIOISITUOHHBIX POPMYIT;

- W3y4YCHHUE METOJIOB BHIOOpA CYIIECTBEHHBIX (PAKTOPOB IKCIICPUMEHTA;

- W3yYEHHUE METOJIOB BHIOOpA MMapaMETPOB ONTHMH3AIIHH.

O6JacTh npodeccuoHATbHOM 1eATEJILHOCTH BBIITYCKHUKOB, OCBOUBIINX MPOTPAMMEbI
OakanaBpuaTta, BKIIOYAET:

- COBOKYITHOCTh TEXHHYECKHX CPEJICTB, CIIOCOOOB M METOJOB UCIIOBEYCCKON JEATEIHLHOCTH
0 MPUMEHEHUTO TETJIOTHI;
- YOPAaBJICHUIO MIOTOKAMU TEIUIOTHI U TPEOOPA30BAHUIO WHBIX BUIOB SHEPTHH B TCILIOTY.

O0bekTamMu NpogecCHOHAILHOI /1eATeJIbHOCTH BBIMTYCKHHUKOB, OCBOMBIIUX MPO-

rpamMmy OakajiaBpuaTta, sBJISIOTCS:

- TEIJIOBBIC U AaTOMHBIC JICKTPUYCCKUE CTAHIINH,

- CHCTEMBI 3HEepProo0ecIeueH sl MPEANPHUATHIA, 00BEKTH MAJIOH SHEPTETHKH;

- YCTaHOBKH, CUCTEMbI M KOMIUIEKCHI BBICOKOTEMIIEPATYPHOH M HU3KOTEMIICPATYPHOH Terl-
JIOTEXHOJIOTUY;

- TapoBBIC U BOJOTPEUHBIE KOTIIBI PA3TUIHOTO Ha3HAUYCHHUS,

- PEaKTOPHI M MaporeHepaTOPhl AaTOMHBIX JICKTPOCTAHIINH;

- TapoBBIC U Ta30BbIC TYPOUHBI,

- DHEProOJIOKH, apOTra30BbIC U Ta30TYPOUHHBIC YCTAHOBKY;

- YCTaHOBKH IO MPOU3BOJCTBY CXKATHIX M CKUKEHHBIX Ta30B;

- KOMIIPECCOPHBIE, XOJIOAWIbHBIC YCTAaHOBKU;

- YCTaHOBKHU CHUCTEM KOHJMIIMOHUPOBAHHS BO31YyXa;

- TEIJIOBBIC HACOCHI;

- XUMHUYECKHE PEaKTOPBI, TOTUIMBHBIE JIEMEHTHI, JICKTPOXUMHUYECKUE YHEPTOYCTAHOBKHY;

- YCTaHOBKH BOJIOPOJIHOM SHEPTeTHUKH;

- BCIIOMOTATEJIbHOE TEIIOTEXHUYECKOE 000PY/I0BaHUE;

- TEeIJIO- U MaCCOOOMEHHBIE ammaparhl pa3INYHOTO HA3HAYCHHUS,

- TEIJIOBBIE U DJIEKTPUUYECKUE CETH,

- TEIJIOTEXHOJOTUYECKOE M HJICKTPUICCKOE 000PYI0BaHUE MPOMBIIUICHHBIX MPEATPHSITHA,

- YCTaHOBKHM KOHJAMIIMOHUPOBAHHS TCILIOHOCUTEJICH M pabOYMX Te,;

- TEXHOJIOTUYECKHE JKHUJIKOCTH, Ta3bl U Mapbl, PacIlIaBbl, TBEPbIC U CHIIyYHe Tea KaK Tel-
JIOHOCUTENH U paboyure Tea SFHEPTeTUUECKUX U TeIUIOTEXHOJIOTHUECKUX YCTAHOBOK;

- TOIUTMBO W Macla,

- HOPMATHBHO-TEXHHYECKAs IOKYMEHTAIIUS ¥ CHCTEMbI CTaHIapTU3AIIUN;

- CHCTEMBI TUATHOCTUKHA U aBTOMATU3UPOBAHHOTO YIPABJICHUS TEXHOJOTUYECKUMU MPOIIEC-
CaMH B TCIUIODHEPTCTHKE U TCILUIOTCXHUKE.



2 MECTO AUCHUIIVIMHBI « CTATUCTUYECKHUE METOAbI» B
CTPYKTYPE OOII

Juciumnniaa «CTaTHCTHYECKUE METOJBI» BKIIOYCHA B UK b.1 MUCHMIIMHBI 110 BEI-
oopy.

Opranuzanus U3y4eHHs TUCHUIUIMHBI MpeycMaTpUBaeT YTCHHE JICKIIMM, TPOBEACHUE
MPAKTUYECKUX 3aHATHUM, CAMOCTOSATEIbHYIO pa0OTy CTYACHTOB MO TEMaM JUCIUTIIUHBI.

Jns u3ydeHuss JUCHUTIIMHBI «CTaTUCTUYECKUE METO/ABD» HEOOXOIUMBI CIIEIYIONINe
3HAHUS, YMCHUS U HABBIKH:

3nHanue: auddepeHInpoBaHue U UHTETPUPOBAHNE, BEPOSITHOCTHBIE 3a/1a41; OCHOBHBIE 3a-
KOHBI €CTECTBEHHOHAYYHBIX JUCIUILTAH, METO/IbI MATEMATUUECKOTO aHAIN3a U MOJICTUPOBAHHSL.

YMeH#ne: crmocoOHOCTh K paboTe ¢ mH(popManuer B KOMIBIOTEPHBIX CETSIX; CIIOCO0-
HOCTB IIPOBOJIUTHh M3MEPEHUS U OIICHUBATh UX PE3yJbTATHI.

HaBbiku: BnajneTs KyJbTypOHl MBIIIIEHUS, CIIOCOOHOCTBhIO K OOOOILEHHUIO, aHAIU3Y,
BOCIIPUATHIO MH(OPMAIIUH, IMOCTAHOBKE II€M W BBIOOpPY IyTeH ee JOCTH)KCHHS, HaBBIKAMHU
CaMOCTOSITEIHHOM pabOTHI.

Pe3ynbrathl M3yueHUs] AUCIUIUIMHBI JTODKHBI CIIOCOOCTBOBATH OCBOCHHIO IMOCIEAYIO-
[IUX CTICIUATBHBIX TPOGECCUOHATBHBIX TUCHUILUIMH YY€OHOTO TIaHa.

ConepkaTebHO-JIOTHYECKHE CBS3HM JUCITUIUTMHBI OTpakeHBI B TabmuIie 2.1

2.1 ConepkaTeabHO-TOTMYECKHUE CBSI3U TUCIUIUIUHBI (MOys1) CTaTUCTUYECKUE METOIbI

COI[ep)KaTCJ'ILHO-J'IOFI/I‘ICCKI/IG CBA3U

o=~
é é % KOJIbI U Ha3BaHHE yUeOHBIX JUCIHILINH (MOJyJIei ), IpaKTHK
é[ E % Ha KOTOPbIE OMMPAETCS COllepKaHUE TaHHOM IUIS KOTOPBIX COZEpKaHNe TaHHOM yueOHoM auc-
yueOHOW AUCHUIIIHHBI (MOTYJIs) LUIUIMHBI (MOJTyJIs1) BBICTYIIAET ONOPOH
Marematuka [IpoexTrpoBaHue CHCTEM NEKTPHDUKALTUH
Mertpomnorus, crangaptuzanus u cepruduka- | OcroBst HUP
U [ToaroToBKa BHITYCKHOW KBATU(UKAITHOHHON

b1.B.JIB.02.02




3 KOMIIETEHIIMH OBYYAIOILIEroCd, ®OPMHUPYEMBIE B
PE3YJIbTATE OCBOEHUA AUCLHUIIJIMHBI (MOAY/IA)
«CTATUCTUYECKHE METO/AbI» U IIEPEYEHD IIJIAHUPYEMbIX

PE3YJ/IbTATOB ObYYEHHUA

3.1 llepeyeHb KOMIIETEHIHIT

Ho- B pesynbTare nzydeHus: yaeOHON TUCIUILINHBI 00YYAIONTUECS JOK-
Mep/uaaekc | ComepikaHue KOMITCTCH- HBI:
KOMITCTCH- un (WA €€ JacTH)
3HaThb YMeTh Bnanets
1IN
IK-4 CIIOCOOHOCTBIO K MPOBE- | MOUCK ONTHMAJbHBIX | BBIICIUTh COACPKAHUE | HABBIKAMU COCTaB-

JICHUIO  DKCIEPHUMEHTOB
0 3aJaHHOM METOIHKE,
00paboTKe ¥ aHAIU3y
MOJYYCHHBIX ~ pe3yJbTa-
TOB C IIPUBJICYCHHEM CO-
OTBETCTBYIOILIIETO ~ Marte-
MaTHYECKOro amnmapara

YCJIOBUM M 3KCTpEMYy-
Ma (QyHKIIH
OTKJIMKA; PETrPeCcCHOH-
HBIA W JIUCTIEPCUOH-
HBII aHAJIN3 JaHHBIX.

M II0CJIEI0BATEIIHLHOCTD
JIEACTBUM TpH BBITNOJ-
HCHUU HAyYHOTO HC-
CJI€I0BaHMS; TIPOBO-
IUTH  00paboTKy pe-
3yJILTaTOB SKCIIepH-
MEHTA.

JISITh porpaMmy
HCCIIeJOBAHNM B
COOTBETCTBUH C IIe-
JIBIO; METOIMKOM
MPOBEJICHHS JKCIIE-
pUMEHTA.

€T

CornacHo ®enepanbHOr0 TOCyJapCTBEHHOTO 00pa30BaTENbHOIO CTaHAApTa BBICIIETO
obOpaszoBanusi 10 HampaBieHUs MoAroToBku 13.03.01 «TemmosHepreTrka U TEINIOTEXHHUKAY
(ypoBeHb OakayiaBpuaTa) 001acThi0 MPO(ECCHOHATBHON JEATEILHOCTH BBIMTYCKHUKA BKJIIOYA-

HUCCIICAOBAHNC,

MPOEKTUPOBAHUE,

KOHCTPYHUPOBAHWEC M OKCIIIyaTallUI0O TCXHUYCCKUX

CPEJICTB MO MPOM3BOJICTBY TEIUIOTHI, €€ MPUMEHEHUIO, YIIPABJICHUIO €€ TTOTOKaMU U Tmpeodpa-
30BAHUIO MHBIX BUJIOB YHEPTUHU B TEIUIOTY
bakanaBp gomxeH ObITh TOTOB K BBIMOJHEHHUIO 3a]1a4 MO CJICAYIOIMUM BUIAM JEATEIb-

HOCTH:
PaCUYETHO-IIPOEKTHAsA U IIPOEKTHO-KOHCTPYKTOPCKAs AEATEIIbHOCTD:
ydacTue B cOope U aHain3e HHGOPMAITMOHHBIX UCXOIHBIX JaHHBIX JJIsI MPOEKTUPOBAHUS;
Hay4YHO-UCCIIEN0BATENbCKAS IESITENBHOCTD:
W3Y4YCHHE HayYHO-TEXHUUECKON MHPOPMAIIUU, OTEYECTBEHHOTO U 3apYOEKHOTO OMBITA IO

TCMATHUKC UCCIICJOBAHUA,

NPOBEICHNE YKCTICPUMEHTOB TI0 33JJaHHON METOIMKE U aHAJIU3 PE3YJIbTaTOB; TPOBEACHHE
U3MEPEeHUH 1 HaOJIOIEHUH, COCTABIICHHE OMIMCAHMUS TIPOBOIMMBIX HCCIICIOBAHUI,
OpraHU3alMOHHO-YIIPABIEHUYECKAas eI TEIbHOCTb!
IUTAHUPOBAHUE pabOTHI IEPCOHAIIA;

BBITIOJTHEHUE Pa0OT MO OJTHOW MIIM HECKOJIBKUM JIOJDKHOCTSIM CITYXKAIlnX;

IMPOU3BOACTBCHHO-TCXHOJIOTHYCCKAA ACATCIIbHOCTD!:

KOHTPOJIb CO6JHOI[€HI/ISI TEXHOJOTMYECKOM JAUCHUILIMHBI; Y4aCTHC B pa60Tax I10 OCBOCHHIO
N TJOBOJKEC TCXHOJOTUYCCKUX ITPOIECCOB B XOJA€ IMOATOTOBKHU IMMPOMU3BOACTBA ITPOAYKIIHNH,

KOHTPOJIb CO6JHOJI€HI/I5{ DKOJOTrHYEeCKOM 0€30ITacCHOCTH Ha IMPONU3BOJCTBE;
CCPBUCHO-3KCINTYaTaUMOHHAA NCATCIBHOCTD:
Y4acCcTUC B IMPOBEPKE TEXHUIYCCKOTO COCTOAHHA U OCTATOYHOT'O pECypca O60py,HOBaHI/I${,
OpraHu3anuu HpO(l)I/IJ'IaKTI/I‘IGCKI/IX OCMOTPOB U TCKYIICTO PEMOHTA,

B pesynbTaTe OCBOCHMS AMCHMIUIMHBI OOYYAIOIIUKCSA MOJDKEH OBIAJCTh OCHOBHBIMU
TpeOOBaHUSAMH, XapaKTEPU3YIOITUMHU TPOPECCUOHATIEHYIO JIeATeIbHOCTh OaKallaBpOB.

3HAaTB:
- OCHOBHBIC TTOHATUSA Y IIPUHIUIIBI INTAHUPOBAHUS DKCIIEPUMEHTA;
- KpUTEpPUHU ONTUMAJIBHOCTH, PA3HOBUIHOCTH U MIPaBUJIA IIOCTPOCHUS IJIAHOB DKCIIEPUMEHTA;




- METOJbI pacueTa MapamMeTpoB MaTEeMaTHUECKOH MOJIETH OObEeKTa MCCIEAOBAHWM, OIEHKU HMX
3HAYMMOCTH, 4 TAKXKE aJCKBAaTHOCTH MOJIYYEHHON MOJICIIN;

- METOJBI MOMCKA ONITUMAITLHBIX YCIIOBUN M OKCTpEMyMa (PYHKITUHM OTKIINKA;

YMmeTs:

- AQHAIM3UPOBATH PE3YyIbTaThl JKCIEPHUMEHTA C MPUBICYCHHUEM METOJOB MAaTEMaTUYECKOMN
CTaTUCTUKU ¥ UH(POPMALIMOHHBIX TEXHOIOTHIA;

Bnaners:

- HAaBBIKAMU IO BBITIOJIHEHUIO HAYYHBIX ¥ IPOMBIIUICHHBIX SKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUN;

- METOJaMH ITOCTPOCHHS MaTEeMAaTHUYECKUX MOJIeJIel TUITOBBIX MpodeCcCHOHANBHBIX 3a/1a4.



4 CTPYKTYPA U COJEP;KAHUE JUCIUTIIMHDI
«CTATUCTUYECKUE METO/Ibl» (0uHast ¢popma)

OO0111as1 TpyA0EMKOCTb AUCIMILTUHBI COCTABIIAET 3 3a4eTHBIX euHuIIbl, 108 yacos.

Cemectp Aymu- | Camocrt. | Jlekumii | Jlabopa- | Ilpaktu- | IIpomeskyTouHas aT- Bcero ua-
TOpHBIX | paboTa TOPHBIX YECKUX TecTamus COB
6 26 82 12 - 14 3a4er 108
4.1 CTpyKkTypa IHCHHUILIMHBI
Ne n/n Paznen pucuunnunst Bunbl yueOHO# paboThl, BKIIIOYAst dopma:
g (MomyJst), TEMBI pasjena CPC u Tpyn0eMKoCTb (B yacax) -TEKYyIEr0  KOHTPOJIL
S ycneBaemoctu, CPC
£ = o (mo HemensaM cemecT-
8 154 E = a).
E = Q E 3 pa); o
@) 5 2 4l = a2 -IPOMEXYTOYHO#  at-
= o E | E = S g TecTaru (10 ceMecT-
T 3 S22 e = S | pam)
s g |E8| E 3|3 |kpec
1 6 1 IMaanupoBanme wu| 50 | 6 | 6 38
opraHm3aums
IKCIICPUMEHTA
2 6 3 Beenenue. Kparkue 10 2 8 | Okcmpecc-onpoc Ha
CBEIEHUS U3 TEOPUHU JIEKLIUU
BEPOSITHOCTH U MatTe-
MaTHU4ECKOHN CTaTH-
CTUKU
3 6 5 OCHOBBI MaTeMaTuye- 13 1 2 10 | YcTHBIE WM THUCH-
CKOrI'o IJITaHUPOBaHUA MEHHBIH OIpoC
JKCIIEPUMEHTA
4 6 7 O0paboTka pe3ynbra- 13 1 2 10 | YeTHBIE wnm  HHUCH-
TOB U3MEPEHUU MEHHBIH 0IpOoC
5 6 9 Peanuzauus mwiana 14 2 2 10 | YCTHBIH WIM  THCH-
HCCIIeIOBAHU I MEHHBIH 01poc
6 6 MaremaTu4eckmii 58 | 5 8 44
aHAJIM3 M MHTepIpe-
TaluMs pe3yibTaToB
IKCIIePUMEHTA
7 6 11 Onucanue 3aBUCUMO- 13 1 2 10 | YcTHBIE wWau  THUCH-
crent MEHHBIH OIIpOC
8 6 13 AHaIM3 JaHHBIX 14 2 2 10 | YCTHBIH WIM  THCH-
MEHHBIHN onpoc
9 6 15 WuTepriperanus mo- 15 1 2 12 | YCeTHBIA UM IIHCh-
JIy4EHHBIX PE3YJIbTa- MEHHBIH ONpPOC
TOB
10 6 17 Br16op Buna Mogenu 15 1 2 12 | YerHelit wmm  OHCH-
M TIOBEPXHOCTH OT- MEHHBII 0npoc
KJIMKa
IIpomexxyTouHas at- 3auer
TecTalus
Hroro 108 | 12 | 14 82




4.2 Marpuua ¢gopMupyeMbIX THCUUIJINHONA KOMIIEeTEH NI

Kommerennnu (BMecTo mudp — mmdp u Ho-
Kon-Bo
Mmep kommnerenunu u3z PI'OC BO)
Paznensl 1 TeMBbl IUCIMIUIMHBL 4acoB
K4 obee KONTHECTBO
KOMIIETCHIUI

Il1aHupoBaHUe U OPraHu3alus IKCIePUMEHTA 50 + 1

MareMaTH4eCKHUil aHAJIN3 M HHTEpPIpPeTALUs pe- 58 + 1

3yJbTATOB 3KCIEPUMEHTA

4.3 Cogepxanme pa3iejioB IMCHUIIMHBI (MOLYJIs1)
Tpy-
HazBanue pas- JI0EM-
Ne Copepxanue pasziena B JUIAKTUIECKUX €IUHUIAX
nena KOCTh
(gac.)
Bgeenennue. 1
Brenenmue. OO6mIre BOIIPOCH TUTAHUPOBAHUS M OPTaHM3AIldH dKCIIepuMeHTa. Pois axcnepn- 1
MEHTa B Pa3BUTHH HAYKH M TEXHUKH. DPPEKTUBHOCTD HAYYHBIX UCCIICTOBAHHH.
1 3anayn TeOpUH MIAHUPOBAHUS SKCIIEPUMEHTA. DKCIIEPUMEHTAIBHO-
CTaTUCTUYECKUH MOAXOA K U3yUCHUIO U ONTUMH3ALNHU CIIOXKHBIX MHOTO(AKTOP-
HBIX IponeccoB. PopManuzaiysi 00HEKTOB HCCIIEIOBAHHSI.
KpaTkue cBeieHUsI 3 TeOPUH BEPOSITHOCTH M MATEMAaTHYeCKO# CTATHCTHKH 2
Kpatkue cBe- | OcHOBHBIE TOHATHS U ONPEACICHUS TEOPUH BEPOSATHOCTH U MaTEMaTHYECKOM 2
JICHUS U3 T€O- | CTATHCTUKU. BEpOosSTHOCTH COOBITHIA, TapaMeTphl pactpeaeNeHusl CIyJaiHOH Be-
5 |PHH BEPOATHO- | JIMIHHBL. CratucTtryeckas oleHKa napaMeTpoB pacnpeaeneHus. CTaTucTuueckas
CTH U MaTeMa- |MpOBepKa IMIIOTe3.
TUYECKOHU CTa-
TUCTHUKHU
IlnannpoBaHMe ¥ OpraHu3anys IKCNepUMeHTAa
OcHoBbl Mate- | OmHO(AKTOPHBIN 1 MHOTO(GAKTOPHBIN IKCTIepUMEHTHI. [lapameTp onTumu3zanumy, 1
MaTHYeCKOTo | (yHKIHA OTKIHKA. J{poOHBIN (haKTOpHBIHA SKCTIepruMeHT. OPTOTOHABHBIN TIEH-
TUTAHUPOBAHUS | TPAJIbHBIM KOMIIO3ULIMOHHBIN T1aH. PoToTabenbHbIi OPTOrOHaIbHBIN HEHTPAIIb-

3 |PKcrepuMenTa HBIA KOMITO3UIIMOHHBIN TaH. [ToHbIi (akTOpHBIN 3KcriepuMeHT. [ padudeckoe
npeacTaBiIeHue IBYX(aKTOPHOIo 3KcIepuMeHTa. MaTpuia ImiaHupOBaHUs SKC-
nepumenTa. Berancienue k03¢ GuueHToB TMHEHHON Mogenu. ONTHMHU3ALHS
¢dyHkumu oTKIIMKa. BapsupoBanue ¢akropos. MHTepBaibl BappupoBanus. Kpy-

TOE BOCXOXK/ICHHE.
O6paboTka pe- | AKTUBHBIH 1 TacCUBHBIN 3KciepuMenTsl. Habmoaenue. Ipsimble 1 KOCBEHHBIE 1
3yJIBTaTOB M3- |M3MepeHus. Onepanuu usmepenus. TouyHocTh nprudopa. TOUHOCTh H3MEPEHHH.
MEpEeHUi [Morpenrnocts w3Mepenus. OMIMOKU H3MEPEHUs: CUCTeMaTHYECKHE, CITyJaiHbIe,

4 npomaxu. Pacnipenenenue pe3ynpTaToB n3Mepenuil. @yHKIMs HOPMAJIBHOTO pac-
npenenenus. Jucnepens, IOTHOCTD pacHpeaeIeHus] BEPOSATHOCTEH, TOBEPH-
TenbHbIA HHTEpBal. Pactpenenenue CthiomenTa. O6paboTKa pe3ynbTaToB IpH
MayioM yrcie uzmepennii. CpegHee apudmMeTrieckoe, JOBEPUTENbLHBIN HHTEPBAI
1 ero Ha3HaYCHHUE.

Peanmzanus Oco0eHHOCTH MTPOBEIEHHS HKCIIEPUMEHTATIbHBIX HcciaeqoBaHui. [Ipsmble u Koc- 2

TUTaHA UCCIIe- | BEHHBIE H3MEPEHUSs, ONPeeNIeHNE MOTPEIHOCTH n3MepeHnid. OCHOBHBIE 0CO-

JIOBaHHUH OEHHOCTH SHEPTETHUECKUX YCTaHOBOK, KaK OOBEKTa SKCIIEPUMEHTAIILHBIX UCCTIe-
noBaHui. OCHOBHBIE TAPaMETPBI, ONPEAEIAEMBbIE TIPU IKCIIEPUMEHTAIIBHBIX HC-

5 CIIETOBAHMSAX DHEPreTHUECKNX YCTAHOBOK. /[aTunMKu M yCTpOICTBa perucTpaiu,
HCTIOJIb3YEeMBIE B OKCTIEPUMEHTAIILHBIX UCCIIeIOBAHUIX, (PU3HUIEeCKHE SIBICHUS,
OKa3bIBaIOIIYE BIMSHHAE Ha MTPOLECCH M3MEpEeHUH. [IpuMepHbIe CXeMBI SKCTIEpH-
MEHTAJIbHBIX YCTAaHOBOK M METOJWKH ITPOBEJEHHS SKCIIEPUMEHTAIBHBIX UCCIIEA0-
BaHW. Mepbl 0€30MacHOCTH NP MPOBEACHNUH IKCIIEPUMEHTAITBHBIX UCCIIE/IOBA-

HUM.
MartemaTH4YecKHMii aHAJM3 U HHTEPNpeTalys Pe3yJbTaTOB IKCIIEPUMEHTA 5

6 Onucanue 3a- | O6nako AaHHBIX. YpaBHEHUE perpeccun. Mojenb perpeccuu. CTeneHHble QyHK- 1

BUCUMOCTEN nuu. Teopema Beitepmtpacca. Tounocts npubmmxenus. ['eomeTpudeckast WH-




Tpy-
Hazpanue pas- JIOEM-
Ne Conepxanue paszena B AMIAKTHYECKUX eIHHALIAX
nena KOCTb
(gac.)
Tepnpetanus. BekropHoe npoctpanctBo. PasmepHocTs pocTpancTBa. Matema-
THYeCKasi MOZEIb HeTPEPhIBHON MepruoIndeckoil GyHKIMA. MeTox HanMEeHBIITHX
kBagpaToB. OueHku GakTopHOro 3KcnepuMenTa. Kpurepuii npaBaonogoous.
MuHUMU3AHA CYMMBI KB3IpaTOB OTKIIOHEHUH. MIHTEpoNsms 1 9KCTpanois-
. CynrHocTs Koppensiui. ['paduku. ['padukyi HCKOMBIX IEPBUYHBIX U TIPO-
MEXYTOUHBIX BeIN4HH. I'paduueckoe mpeacTaBieHue IKCIEPUMEHTAIbHbBIX TO-
YeK M OLTHOOK H3MEPEHHUSI.
Amnanmus gan- | @opmbl mpeobpa3zoBaHusl JaHHBIX: 0000IICHNE, KOHIENTyaTu3alus, KOMMYHH- 2
HBIX Kanusi, 9KcTpanosanusi. KonuuecTBeHHBIN aHaINU3 SKCIEPUMEHTAIbHBIX 3aBUCH-
Moctel. Llenn konudyecTBeHHOro aHanu3a. ONTHUMaIbHOE YKCIIO0 apaMeTPOB.
[MocnenoBaTensHOCTD AeHCTBHI (OLIEHKA paccesiHus, POpMyTHPOBKA THIIOTE3,
7 oIpeesieHHEe apaMeTpoB MOZeNHn). Bupl craTucTHUECKOTO aHann3a (JecKpuI-
TUBHBIH, BEIBOJTHOW, pa3iINIni, CBsI3eH, IpeIcKa3aTebHbIA) U WX HHCTPYMEHTHI.
DJeMeHTapHbIe CTATUCTHYECKUE METO/IBI YITPABJICHHUS KaueCTBOM (KOHTPOJIbHBIE
JUCTKY, aHanu3 [lapeTo, quarpaMmbl IpUYMH U pe3yabTaToB). [ mcTOrpaMmel.
JnarpamMMbl pacceuBaHusI.
Wurepnpera- | [IpunsaTue pemeHuii nocie nNocTpoeHus MoJenu npouecca. Iloctpoenue unrep- 1
g |1Wsl MOMyHeH- MOJISIIIMOHHOM (hOPMYITBI, TUHEIHAs Moaenb. CTaTUCTHYECKH aHaIN3 U OLIEHKA
HBIX PE3yNbTa- | TOYHOCTH dKcriepuMenTa. [lepsuunas n Bropuunas obpadoTka. [Tonbop dpopmyn
TOB 10 ONBITHBIM AaHHBIM. O0CyXA€HUE PE3YIbTAaTOB KCIIEPUMEHTA.
Beibop Buna | Beibop uHTepBana, mara u eIMHUIEI BappbupoBaHus (pakTopoB. [lomnHoOMMa b- 1
MoJenu u o- | Has Gopma anmporcumanun. [laroserii npuanwm. [TomnHOMUANBHBIE MOJICIH.
9 |BepxHOCTH OT- |3amaund ONTHMHU3ALMHA M MaTEMAaTHYECKOE OMHCAHUE BIMSHHUS KaXIOro (Qax-
KIIMKa Topa Ha QyHKIHIO onTUMH3aLKH. [I0BEpXHOCTH OTKIIMKA U ONITUMYM (DYHKIIHH.
LeneBast QyHKIMSI ONTUMH3ALNHI U TNIAHUPOBAHUE DKCIICPUMEHTA.
4.4 IlpakTHyecKkne 3aHATHS
Ne
Ne paznena mquc- . TpymoeMKoCTh
1/ TemaTnka MpaKTHIECKUX 3aHITHH (CEMUHAPOB)
I LUTUTHHBI (uac.)
1 | IlnanupoBaHue U OpraHu3anus IKCIEPUMeEHTa
3 Br16op 00bekTa uccieaoBaHusl. 1
3 Omnpenenenue paxkropoB. Onucanne xapakTepa BIUSHUS HA UC- 1
CJIeTyeMbIil OOBEKT.
3 ['pynmupoBanue nanubix. OTIEHKA [IEHTPa PACCEUBAHUS. 2
3 CocTaBiieHue ¥ aHaIKU3 TaOJIUIbl (PaKTOPOB. 2
2 | MaremMaTH4YecKHil aHATU3 M MHTepPHpeTalus Pe3yJbTATOB IKCIIePUMEHTAa
5 AnpropHoe paHKUpoBaHue (aKTOpPOB. 1
4 Crartuctiueckasi 00padoTKa 1aHHBIX SKCIIEPUMEHTA 1
3 | MaTremaTH4yecKuii aHAJIU3 U HHTePIPeTALUsA Pe3yabTaTOB IKCIIEPUMEHTA
6 ITomHbI haKTOPHBIN SKCIIEPUMEHT 2
7 Pacuer koa(duImeHToB perpeccur M MpOBEpPKa WX CTATHCTHUYE- 5
CKOM 3HAYMMOCTH.
] OmnpeneneHne TEOPETHUECKOTO 3HAYEHUS IapaMmeTpa ONTHMH3a- 1
11U,
9 OrneHka aIeKBaTHOCTH MOJIENN 1




4.5 ConeprxkaHue caMOCTOSITEILHOI padoThl U (OPMBI €€ KOHTPOJIsI

Ne | Pazpen qucuuminunsl (Monyns), | Beero | Conepxkanue camocrositens- | dopma KOHTpOIS
1/ TEMBI pa3zerna 4acoB HOU pabOTHI
I[InanupoBaHue U OPraHU3aNusl IKCIIEPUMEHTA
1 | Kparkue cBeneHust U3 TeOpHHU Be- 8 Pabota ¢ yueOHo# auTepary- | Onpoc
POATHOCTHU U MAaTEMATUYCCKOU pOﬁ, IMOATrOTOBKA K JICKIIUU
CTaTUCTHUKH
2 | [Toxbop mapamMeTpoB MOACITH 10 | PabGota ¢ yuebHoit nutepary- | Onpoc
0/1H0(aKTOPHOI 3aBUCUMOCTH PO, MOJITOTOBKA K JIEKIIUU
3 | OOpaboTka pe3yIbTaToB H3Me- 10 | PabGota ¢ yuebHoit nutepary- | Onpoc
PEHMSI TOCTOSIHHOMN BEJIMYMHBI pOIi, MOJITOTOBKA K JIEKIIUU
4 | [InanupoBaHre aKTUBHBIX MHO- 10 | PabGota ¢ yuebHoit nuTepary- | Onpoc
ro(akTOPHBIX SKCIEPUMEHTOB pOIi, MOJITOTOBKA K JIEKIIUU
MareMaTH4eCKUl aHAJIN3 M HHTEepHpeTaAlUs Pe3yJIbTATOB IKCIIePUMEHTA
5 | TlomHbI# (haKTOPHBIHA SKCTIEPH- 10 | Pabota ¢ yueOHoOM auTepary- | Onpoc
MEHT M MaTeMaTH9IeCcKasi MOJICITb. PO, MOATOTOBKA K JICKITHH
6 | ApoOHbIi paKTOPHBIN IKCITE- 10 | PaGota ¢ yuebHoit nuTepary- | Onpoc
pPUMEHT. pOIi, MOJITOTOBKA K JICKIIUU
7 | OmmOKu mapayieIbHbBIX OITbI- 12 | PaGota ¢ yuebHoit nuTepary- | Onpoc
TOB. pOIi, MOJITOTOBKA K JICKIIUU
8 | Bribop mogenu. 12 | PaGota ¢ yuebHoit nutepary- | Omnpoc
pOIi, MOJITOTOBKA K JICKIIUU
82
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CTPYKTYPA U COAEPKAHUE AN CLHUII/IMHBI
«CTATUCTHUYECKHUE METOADbI»

(3ao4yHOe oTAEIEeHUE)

OO6111as TpyA0€MKOCTh JUCIMILIUHBI COCTABIIACT 3 3a4eTHBIX euHuUIIbI, 108 yacos.

Kypc Aynu- Camocr. | Jlexkuuii | Jlabopa- | [Ipaktu- | IIpomexyrounas | Bcero ua-
TOPHBIX pabora TOPHBIX YECKUX arrecTanus COB
3 4 32 4 36
4 4 64 4 PI'P, 4-3auer 72
Hroro 8 96 4 4 108
CTpyKkTypa IMCUMIJIMHBI
Ne /m Pasnen nmucunmiinHe! Bunpl yae6HOMH paboTHI, BKIIIOYas dopwma:
— © (Mozyns1), TeMBI pazzena CPC u Tpya0eMKOCTb (B Yacax) -TEKYILEro KOHTPOJI
% § ycneBaemoctu, CPC
g = o (o HezmensAM ceMecT-
/5] 9] = = .
C | 2 =B . pa); )
g d:)( - E = % =3 -IIPOME)KYTOYHOH  aT-
Q 3 o = |EE| 3 = o TecTanuu (MO ceMecT-
2 E2E g | 28|
M 5 | E sl H o O | KPC
1 Moayas 1. Ilnanu- 50 | 2 | 2 46
pOBaHMe H OPraHU-
3alusl JKCIIEPUMEHTA
Kparkue ceenennss u3z | 11,5 | 0,5 11 | Dxcnpecc-onpoc Ha
TEOPUH BEPOATHOCTU JIEKLAN
1 MaTeMaTU4YECKON
CTaTUCTUKA
OcHoBbl MaTemaruue- | 13,5 | 0,5 1 12 | Okempecc-onpoc
CKOr'O IIJIaHUPOBaHUS
JKCIIEPUMEHTA
O6pabortka pesyibra- | 12,5 | 0,5 1 11 | DOxcmpecc-ompoc
TOB U3MEPEHUN
Peanuzanmg miana 12,5 | 0,5 12 | Dkempecc-onpoc Ha
HCCJICIOBAHUI JEeKIUN
2 Moayasb 2. Marema- | 52 | 2 | 2 48
THYECKHMI aHAJIN3 U
HHTepIpeTalnus pe-
3yJIbTATOB JKCIEPHU-
MEHTA
Omnucanue 3aBucumo- | 12,5 | 0,5 12 | Okempecc-onpoc
crei
AHanu3 JaHHBIX 13,5 | 0,5 1 12 | Dkempecc-onpoc
WNurtepnperanus mno- 13,5 | 0,5 1 12 | Dxcmpecc-omnpoc
JIyYE€HHBIX PE3yJIbTa-
TOB
Br16op Buna Mozgenu 12,5 | 0,5 12 | Dkenpecc-onpoc
U IIOBEPXHOCTH OT-
KJIMKa
ITpomeskyToUHAast aTTe- 4 3auer
craumst
Hroro 108 4 4 96
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Conep:xanue pa3aenoB TUCUMILIHHBI (MOXYJIS)

Tpy-
Hazpanue JOEM-
Ne Conepxanue paszena B IMIAKTHYECKUX €IUHULIAX
paszena KOCThb
(qac.)
Moayas 1. [lnanupoBaHue U OpraHu3anys IKCNepuMeHTa 2
Kpatkue cBe- | OcHOBHBIE NOHATHS U OIPEAEICHUS TEOPHH BEPOSITHOCTH U MatemaTtudeckoil | 0,5
JICHUS U3 T€0- | CTATHCTUKHU. BeposTHOCTH cOOBITHH, MapaMeTphl paclpeelicHHs CIIy4aiitHO’
| | puu BeposT- BeanuuHbL. CTaTHCTHYECKas OLIEHKA ITapaMeTpoB pacnpeaeneHus. CraTu-
HOCTH U Ma- CTHYECKas TPOBEPKA TUIOTES.
TEMaTHIECKON
CTaTHCTUKH
OcHOBBI Ma- OnHOQaKTOpHBIA 1 MHOTO(aKTOPHBIN 3KcTIepuMeHTHI. [lapamerp ontumusa- 0,5
TEMaTH4eCKo- | WM, QYHKIUS OTKIMKA. J(poOHBIN (hakTOpHBIN IKCTIepuMeHT. OpTOTrOHAIb-
ro IIaHUupPoO- HBIH [EHTPANbHBIH KOMIIO3ULIMOHHBIHN MmaH. PoToTabenbHbIl OPTOrOHAb-
o | BaHMs dKCIe- HBIH [EHTPANTbHBIA KOMIIO3ULMOHHBIN 1iaH. [lonHbIH (akTOpHBINA SKCTIEpH-
pUMEHTa MeHT. ['paduueckoe npeacrapieHue AByX()akTOPHOTo IKcrepuMenTa. Mat-
pHLIa IJIAHUPOBAHUS SKCIIEPUMEHTa. Brruncienne koaGpuurueHToB TuHEH-
Hol Mogenu. OnTumu3anus QyHKIMHA OTKINKA. BapeupoBanue GpakTopos.
WnTepBans! BapbrpoBaHus. KpyToe BOCX0KIEHHE.
O6paboTka AKTHBHBIN 1 TaCCUBHBIN 3KcriepuMenThl. Habmonenwne. [psavbie n kocBeH- 0,5
pe3yIbTaToB Hble m3Mepenus. Onepanuu u3mepenus. TouHocTh npubopa. TodHOCTh U3-
U3MEPECHUN mepenwuid. [TorpemHocts namepenns. OmmOKky U3MEepeHus: CHCTeMaTHye-
3 CKHe, cy4yalHble, IpoMaxu. PacnpeneneHue pe3yabTaTOB U3MEPEHUM.
@yHKIHA HOPMAJIBHOTO pacnpeneneHus. Jlucnepcus, INOTHOCTh pacipere-
JIEHUsI BEPOSITHOCTEH, T0OBEpUTENbHbIN nHTepBai. Pacnpenenenue CThioneH-
ta. OOpaboTKa pe3ynbTaToOB IIPH MAJIOM Yucie u3Mepernid. Cpemnee apud-
METHYECKOE, TOBEPUTENBHBIA MHTEPBAJI H €r0 Ha3HAUYCHHE.
Peanuzanus OcoOeHHOCTH MPOBEACHUS SKCIIEPUMEHTAIBHBIX UccieqoBanuil. [Ipsmbie u 0,5
IJIaHa UCClle- | KOCBEHHBIE U3MEPEHNs, OIpeIeIeHNe TIOrPeIIHOCTH n3MepeHnid. OCHOBHBIE
JOBaHHN 0COOEHHOCTH YHEPIreTHYECKHUX YCTAHOBOK, KaK 00BEKTa IKCIIEPUMEHTAIBHBIX
uccienosannii. OCHOBHBIE TAPAMETPBI, ONPEAEIIAEMBIE MPH 3KCIIEPUMEH-
4 TaJbHBIX UCCIIEJIOBAHUSAX SHEPTETHUECKUX YCTaHOBOK. JlaTYMKU U yCTPOii-
CTBa PErUCTPaLMH, UCIIOIb3YEMBIE B DKCIIEPUMEHTANIBHBIX HCCIEI0BAHUAX,
¢bu3nuecKue sBICHUS, OKa3bIBAIOLINE BIMSHIE Ha IIPOLECCHl N3MEPEHHH.
IIpumepHBIE CXEMBI SKCIIEPUMEHTAIBHBIX YCTAHOBOK M METOMKH MPOBEIE-
HUSI SKCIIEPUMEHTAIIBHBIX UCCIeIoBaHui. Mepsl 0€301macHOCTH MpY TPOBe-
JIEHUH 3KCIIEPHMEHTAJIBHBIX UCCIIEAOBaHUM.
Mogayas 2. MateMaTH4yeCKHi AHAJM3 U MHTEPNIPeTaAlMs Pe3yJbTAaTOB IKCIIEPUMEHTA 2
Onucanue Obnaxo naHHBIX. YpaBHEHHE perpeccun. Monens perpeccunl. CTerieHHbIe 0,5
3apucuMocTeln | pyHkiuu. Teopema Beitepiirpacca. TounocTs npubimkenus. ['eomeTpuye-
cKasg uHTepmperaiusi. BektopHoe npoctpancTBo. PasmepHocTh mpocTpaH-
cTBa. MaremaTtnieckasi MO/IEIb HENPEPHIBHOM NEPUOANYECKON (PYHKIIHUH.
5 Meton HanMeHbIMX KBaapaToB. OmeHKH GakTopHOro 3KkcrepuMenTa. Kpu-
TEpHii TPaBIONO00MsI. MUHUMHU3AIIMSI CyMMbI KBaJpaToOB OTKJIOHEHHUH. VH-
Tepronsuus U skcTpanossiuys. CymHocts koppenauun. ['paduku. ['paduxu
MCKOMBIX MEPBUYHBIX U IPOMEKYTOUHBIX BeJIMYMH. [ paduueckoe npencras-
JICHHE JKCIIEPUMEHTANBHBIX TOYEK M ONTHOOK HW3MEPEHHSL.
Ananns gas- ®dopmbI Tpeodpa3oBaHKs JAaHHBIX: 0000IICHIE, KOHIICTITYaTU3aI1s, KOMMY- 0,5
HBIX HUKalus, SKcTpanoisinud. KolndecTBeHHBIH aHaIN3 SKCIIEPUMEHTAIBHBIX
3aBucuMocTel. Llenn konnyecTBeHHOr0 aHanmu3a. ONTHMAaIbHOE YHCIIO Ta-
pametpoB. [TocienoBaTensHOCTD JEHCTBHI (OIIEHKA paccestHust, PopMyITu-
6 POBKa THIIOTE3, ONpPEACICHUE TapaMeTPOB MOJIeNH). Buibl cTaTucTnaeckoro
aHanmu3a (AECKPUITUBHBIM, BBIBOAHOW, pa3IMiHid, CBSI3€H, pelIcKa3aTelb-
HBII) ¥ X HHCTPYMEHTHI. DJIEMEHTapHBIE CTATUCTUYECKHE METOBI yIIpaB-
JIEHHs KaueCcTBOM (KOHTPOJIbHBIE JINCTKHU, aHanu3 IlapeTo, ruarpaMMel mpu-
YMH U pe3yabTaToB). ['mcrorpammel. luarpaMMbl pacceMBaHuUsl.
7 | Unrepnpera- | [IpunsTHE pemeHu mociae MocTpoeHus MoienH mpouecca. [Toctpoenue un- 0,5
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Tpy-
HasBanue JI0EM-
Ne Conepxanue paszena B AMIAKTHYECKUX eIHHALAX
paszaena KOCTh
(gac.)
LU IONTyYeH- | TePIOJIIMHOHHON GopMyIbl, THHEHHast MoJenb. CTaTUCTHUECKUM aHATU3 U
HBIX Pe3yIb- OIIEHKa TOYHOCTH IKcHepuMeHTa. [lepBuuHas u BTOprdHas 00padoTKa.
TaToOB [Ton6op ¢popmyi 1o onbITHEIM JaHHBIM. OOCyXIeHHEe Pe3yIbTaTOB dKCIIe-
pUMEHTA.
Br16op Buma Bri6op nHTEpBaNa, mara U eAUHUIEI BApbUpoBaHus GakTopoB. [lommHOMH- 0,5
MoJenH u To- | anbHasg opma anmporcumanuu. [llarossiit npuaIwn. [lomtnHOMUaNEHBIE MO-
g | BEPXHOCTE Jenu. 3aJaun ONTUMH3AIMK U MaTeMaTHUYECKOE OMHCAHHE BIUSHHUS Kax-
OTKJIMKA noro Qakropa Ha QyHKIHIO onTUMH3aLUH. [[0BEpXHOCTH OTKIIMKA U ONITH-
MyM (pyHakiun. Lenesast pyHKITNS ONTUMH3AINH U TUTAHUPOBAaHUE SKCIIEPH-
MEHTA.
IIpakTu4yeckue 3aHATHA
Ne | Nepasmena muc- . Tpyno-
i — TemaTuka NpakTHYECKUX 3aHATUN (CEMHUHAPOB) €MKOCTb
(dac.)
1 | Moayas 1. [lianupoBaHue W OPraHu3anys JKCIePUMeHTA
3 Br160p 00bekTa UCCIeI0BaHMsL. 0,5
3 Onpenenenune GakTopoB. ONMCaHKUE XapaKTepa BIMSIHUS Ha HCCIICTye- 0.5
MBI OOBEKT. ’
3 I'pynnupoBanue naHHbIX. OLEHKa HEHTPa pacCEUBAHUS. 0,5
3 CocTaBlieHUE W aHAJIU3 TaOJIUIBI (PaKTOPOB. 0,5
2 | Moayas 2. MaTteMaTHYecKH aHAJU3 M HHTEPIPETALNs Pe3yJIbTATOB IKCIIEPUMEHTA
5 ATprOpHOE paHXHpoBaHUE (HaKTOPOB. 0,5
4 Cratuctuueckasi 00padOTKa JaHHBIX YKCIIEPUMEHTA 0,5
6 [onHeli GakTOpHBIN SKCIEPUMEHT 0,5
7 Pacuer k03h¢dunMeHTOB perpeccMM W MPOBEpKa HMX CTaTHCTUYECKOU 0.5
3HAYUMOCTHU. ’
8 Onpe/eneHne TeOPETUIECKOTO 3HAYCHUS TapaMeTpa ONTUMH3AIIH.
9 O1eHKa aIeKBaTHOCTH MOJIEIN
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Conep:xkaHue caMmoCTOATEIbHOM PadoThI U (OPMBI €€ KOHTPOJIS

Ne | Pazpen qucuuminunsl (Monyns), | Beero | Conepxkanue camocrositens- | dopma KOHTpOIS
1/ TEMBI pa3zerna 4acoB HOU pabOTHI
Moayas 1. IlianupoBaHue U OpraHu3anms IKCIepuMeHTa
1 | Kparkue cBeneHus us Teopuu Be- 11 Pabota ¢ yueOHo# auTepary- | Onpoc
POATHOCTHU U MAaTEMAaTUYCCKOU pOﬁ, IMOATrOTOBKA K JICKIIUU
CTaTUCTHUKH
2 | [Toxbop mapamMeTpoB MOACITH 12 | Pabota ¢ yueOHoii utepary- | Ompoc
0/1H0(aKTOPHOI 3aBUCUMOCTH pOIi, MOJITOTOBKA K JIEKIIUU
3 | O6paboTka pe3yIbTaToB H3Me- 11 | PabGota ¢ yuebHoit nutepary- | Onpoc
PEHMSI TIOCTOSIHHOMN BEJIMYMHBI pOIi, MOJITOTOBKA K JIEKIIUU
4 | [InanupoBaHre aKTUBHBIX MHO- 12 | PabGota ¢ yuebHoit autepary- | Omnpoc
roakTOPHBIX IKCIEPUMEHTOB POIi, TOJITOTOBKA K JICKIIUU Breimonnenue KoH-
TPOJIBHON PabOTHI
Mopayas 2. MaTeMaTH4ecKHil aHATN3 M MHTEPIpeTAlUs Pe3yJbTATOB IKCIePpUMeHTA
5 | IonHbIiA (haKTOPHBIN SKCTIEPH- 12 | PabGota ¢ yuebHoit autepary- | Omnpoc
MEHT 1 MaTeMaTu4ecKasi MOJIeIb. POIi, TOJITOTOBKA K JIEKIIUU Breimonnenue KoH-
TPOJBHON pabOTHI
6 | JpoOHslii hakTOpHBIN dKCIIE- 12 | PabGota ¢ yueGHoili nutepary- | Onpoc
PUMEHT. PO, TOJITOTOBKA K JIEKIIUU Breimonnenue KoH-
TPOJIBHON pabOTHI
7 | OmmOku napaiienbHbIX OIbI- 14 | PabGota c yueGHoii nutepary- | Ompoc
TOB. PO, MOArOTOBKA K JICKLIUU
8 | Beibop moaenu. 12 | PabGota c yueGHoii nutepary- | Ompoc
pOH, MOATOTOBKA K JICKIIUH
96
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I'CXA.

5 OBPA3OBATEJIbHBIE TEXHOJIOTUH

[Tpu u3ydeHun TUCIUIUIMHEI B pamkax peanusanuu OOII no HampaBieHHIO MOATOTOBKH Oaka-
naBpoB 13.03.01 «TemnosHepreTrika M TEIUIOTEXHUKa» (YpOBEHb OakayaBpuara) mpoduib «DHEPro-
obecrieueHre TPEIIPHUITHIN UCTIONB3YIOTCS CICIYIOIINE TEXHOJIOTHH: HH()OPMAIIMOHHBIE TEXHOIO-
ruH, npobieMHoe o0yyeHHe, KOHTEKCTHOe 00ydyeHHue, oOyueHHe Ha OCHOBE OMBITA, MEKIUCIUILIH-
HapHOe 00yueHHE.

[Tpu HamU4MUU JUI ¢ OTPAaHUYEHHBIMH BO3MOYKHOCTSMHU 3/I0pPOBbS MPENoaBaTelb OPraHu3yeT
paboty B coorBercTBUU C [lonoxennem 00 uHKIIO3UBHOM oOpazoBanuu OI'BOY BO Wxesckas

W3ydeHne QUCIHILTUHBI TTOIPa3yMeBaeT UCIOIb30BaHNE NH(POPMAITMOHHBIX TEXHOJIOTHH:
- mouck uHQopMaIu B rinodansHoil cetu MuTepHeT;
- paboTa B ANEKTPOHHO-OMOINOTEYHBIX CHCTEMAX;
- pab6ora B DMOC By3a (moptan);
- KOMIBIOTEPHOE TECTUPOBAHUE;
- nporpammuoe obecrieuenne MICROSOFT OFFICE;
- MYJbTUMEIHIHBIC JICKIIHH.

51 I/IHTepaKTHBHI)Ie Oﬁpa3OBaTeJ'II)HLIe TEXHOJOI'MA, HCIIOJbB3YEMBIC B aY/IUTOPHBIX 3aHATHUAX

Bun 3ansTus Hcnonp3yemble MHTEpAaKTUBHBIE 00pa30BaTeIbHbIE Konunyectso
Cemectp
(JI, IIP) TEXHOJIOTHH 4acoB
6 J Jlexuuu, ¢ MOCTaHOBKOW MpoOJieM U aHaAIU30M HX 4
penieHus Ha npumepe aerctpyromux IIporpamm
JIP JlaboparopHblie pabOThI C YCIOBHUIIMH -
I1P Pemenne cutyanimoHHBIX 3a/1a4 4

3aHATHUS POBOJAATCS C MCIIOJIB30BAHUEM MYJIBTUMEIUHHOTO 000PYAOBaHUS Ha JICKIHSIX, KOM-
neioTepHbIX nporpaMmMm MICROSOFT OFFICE, cnpaBoyHO-UH(GOPMALIMOHHBIX CUCTEM Il CAMOCTOS-
TEIbHOU padOTHI.
[Tpy BHINOJHEHUH PACUYETHBIX 3aJaHUN UCTIOJIb3yeTCsl yueOHas JIuTeparypa, NpUBEACHHAS HU-
xe. CamocrosiTelibHasg paboTa BKIIIOUAET MOJATOTOBKY K TE€CTaM, BBIMOJIHEHHME PACUETHBIX 3aJaHUN U
MIOATOTOBKY K MX 3alllUTE.
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6 OHEHOYHBIE CPEACTBA /1A TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, MPOMEXXYTOYHOM ATTECTAIIMU I10 UTOTAM
OCBOEHMA AUCIOUIIZIMHBI 1 YYEBHO-METOAUYECKOE
OBECIEYEHHME CAMOCTOATE/JBHOHW PABOThI CTYJIEHTOB!

6.1 Buabl KOHTPOJIAA 1 aTTeCTaluu, (l)OprI OLHCHOYHBLIX CPEACTB

KOHTpOHB 3HAHUH CTYACHTOB IO JUCHUIIJIMHE «CTaTUCTHYECKHE MCTOAbD» NPOBOAUTCA B YCT-
HOHW ¥ MUCBMEHHOW (hOopMe, ITPeayCMaTpUBaAeT TEKYIINH, IPOMEKYTOUHBIH 1 UTOTOBBII KOHTPOJIB (3a-
YerT).
MeTobl KOHTPOJIS:
- TecToBas opMa KOHTPOJIS;
- ycTHast popMa KOHTPOJISI — OIPOC M OOIIEHHE C ayJUTOPUEH TI0 IIOCTABICHHOH 3a1a4e B yCTHON
opme;
- pelIeHue ONpeeNICHHBIX 3aJaHnH (3a1a4) 0 TeMe MPAaKTHYECKOro MaTeprajia B KOHIIE ITPaKTH4e-
CKOI'O 3aHATHA, B LICJIAX 3(1)(1)CKTI/IBHOCTI/I YCBOACMOCTH MaTCpHrajia Ha IIPAKTHUKE.
- OOIIPEHNEe MHIMBHIYaIbHBIX 33aHUH, B KOTOPBIX CTYJCHT MPOPa0d0Tal CaMOCTOSTEIBHO 00JIb-
O€ KOJIUYCCTBO JOIMOJHUTCIIbHBIX NCTOYHUKOB JIMTCPATYPHI.
Texkymmii KOHTPOJIb IPEyCMAaTPUBACT YCTHYIO (OPMY OIpOca CTYASHTOB M MUCHMEHHBIH dKC-
MPECC-OIPOC MO OKOHYAHHIO U3YUCHUS KAXKIOW TCMBI.

Ne No Bupsl kon- | Komnerenuuu Hanmenoanue paznena OLeHOYHBIE CPENCTBA
n/0 | ceMecTpa | TpoJs U aTTe- yueOHOW AUCHUTIIHEL 1 GpopMa KOHTPOJIS
cTaluu
(TAT, [IpAT)
1. 6 TAT [1K-4 IInanupoBanue u Y CTHBIN WM TECTO-
OopraHu3anus BbII KOHTPOJIb
AKCIEPUMEHTA
2. 6 TAT [1IK-4 MaremaTnueckuii aHanu3 u|Y CTHBIA WIIA TECTO-
HMHTEpHIpeTanus BbIA KOHTPOJIb
pe3yJIbTaToB
AKCIEPUMEHTA
3 6 IIpAt I1K-4 3auer

1 o
IlonHbIiA q)OH,H OLCHOYHBIX CPECACTB IO JUCHUIITIMHE IPUBCJCH B IPHUJIOKCHUN
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MeToanKa TeKyLIero KOHTPOJIS U MPOMEeKYTOYHOM aTTecTaluu

OcBoeHrEe OCHOBHOW 00pa3oBaTEIbHON MPOTpaMMBbl, B TOM YHUCJIE Y4EOHOM MPAKTHKH, COMPO-
BOXKJIAETCS TEKYIIIMM KOHTPOJIEM YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTecTalrend 00yJaromuxcs.

Texymuii KOHTPOJIb YCIIEBAEMOCTH 00yYaroIUXCs SBIAETCS 3JIEMEHTOM BHYTPUBY30BCKOH CH-
CTE€MbI KOHTPOJII Ka4eCcTBa NOArOTOBKH CHELMAIMCTOB U CIOCOOCTBYET aKTUBU3ALMU [TO3HABATEI bHON
JEeSTEILHOCTH 00y4YaIONINXCsS B MEKCECCHOHHBIN MEPUOJT KaK BO BPeMsI KOHTAKTHON pabOThI 00y4aro-
IIMXCS C MPENoAaBaTesieM, Tak U BO BpeMsl CaMOCTOATENIbHOM paboThl. TeKyl il KOHTPOJIb OCYILECTB-
JS€TCSl pyKOBOJUTENIEM IPAKTUKYU (OT aKaJeMuu U (WIM) OPEIIPUITHS) U MOXKET IIPOBOAUTCS B Clie-
AyoUMX (opMax: MHAMBUAYAIBHBIA U (MJIM) TPYHIIOBOM ONMpOC (YCTHBIA MM NMCbMEHHBIN) Ha 3aHs-
TUSX; 3allUTa pedepara; npe3eHTauus MPOeKTOB, Ap. 33AaHUMN, BBINOJIHEHHBIX MHIMBUAYAIBHO WU
TPYIIOi 00YUYaIOMIMXCs; aHAIMU3 JICIOBBIX CUTYallui (aHAINW3 BapHAHTOB peIICHHs MpoOsieMbl, 000C-
HOBAHUs BBIOOPA ONTHMAJIbHOIO BApHAHTA PELICHMUS, JIp.); TECTUPOBAaHUE (MMMCbMEHHOE WIIM KOMIIbIO-
TEPHOE); KOHTPOJIb CAMOCTOATEIBHOI paboThI CTYIEHTOB (B MMCHbMEHHOM WM yCTHOU (opme).

[To uToram TeKymiero KOHTPOJISI PyKOBOJAUTENb MPAKTUKUA OTMEUYAeT 00ydYalOMIMXCsl, TPOSBUB-
IIMX 0cOOBIE YCIEXH, a TAKKe 00yJaroIuXcs, He BBIMOJIHUBIINX 3aIVIAHMPOBAHHBIE BUBI paboT.

[TpomexyTouHasi arTecTanys MpU3BaHa OLEHUTh KOMIETEHIINH, CPOPMHUPOBAaHHBIE Y 00y4aro-
IIMXCS B Iporiecce 00ydeHus: u 00eceuynuTh KOHTPOJIb KaueCTBa OCBOCHHUS NMPOrpaMMbl. 3HaHUS, yMe-
HUSl, HaBBIKU U YPOBEHb C()OPMHUPOBAHHBIX KOMIIETEHLUH 0OYyYaIOLUINXCSl OLEHUBAIOTCS HA 3a4eTe 10
LIKaJIe «3a4TEHO», «HE3aUTEHOM.

OTMmeTKa «3aumeno» BBICTaBIAETCS O0ydyarolleMycs, €CId OH BBIOJHWI TpeOOBaHUS IMPO-
rpaMMBI MIPAKTHKH; (hopMa U COEpKaHUE OTYETa COOTBETCTBYET TPEOOBAaHUSIM; WHAMBHUIyaTbHOE 3a-
JlaHHE UMEET MOJIHOE OCBELLEHUE B OTUETE; HCUEPIIBIBAIOIIE U JIOTUYECKH CTPOMHO €ro M3Jjaraer; npo-
JIEMOHCTPHPOBAJl YBEPEHHOE BIIAJICHUE MaTepuana; CIpaBiseTcs ¢ BONPOCAMHU M IPYTUMHU BUAAMHU
MIPUMEHEHUs 3HAHUI; HE 3aTpyIHSETCSI C OTBETOM IIPH BUIOW3MEHEHHUU BOIIPOCOB; OOOCHOBBIBAET
IIPUHATOE PEIICHUE; BIIaeeT Pa3HOCTOPOHHUMH HaBBIKAMHU M IPUEMaMM BBIIOJHEHHS MPAKTUYECKUX
3ajau.

OTMmeTKa «He3aumeHno» BBHICTABISETCS O0ydaroueMycs, KOTOPbId HE BBINOJIHUI TPeOOBAHUS
IIpOrpaMMbl MPAKTHKH B MOJHOM o0beMe, (hopMa U colepaHUE OTYETa HE COOTBETCTBYET 3aaHUIO,
HU3KOE KauecTBO O(OPMIICHUSI OTYETHOM JOKYMEHTAIMM, HE 3HAeT 3HAaYMTEJIbHOM YacTH Marepuana,
JIOMYCKAeT CYIIECTBEHHbIE OIMIMOKY NP U3JI0KEHUH WHINBUAYAIBHOIO 3aJaHUsl.
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IIpumepbl OLIEHOYHBIX CPEICTB

a) 1Jis Tekyuei ycenesaemoctu (TAT):

Ecnu ypoBHU (DakTOpOB CiryyailHBIM MM 3aKOHOMEPHBIM 00pa30oM caMM W3MEHSIOTCS BO BPEMEHH, U
MOSIBIIIETCA BO3MOKHOCTD, U3MEPSIs X 3HAYCHMS M 3HAYCHUS OTKJIMKA, UCCIIEI0BATh 3aBUCUMOCTh
MeXJy (PaKTOpaMH U OTKIIMKOM, 3TO. ..

AKTUBHBIN DKCIIEPUMEHT

ITACCUBHBINA YKCIIEPUMEHT

[TpaBUIBHO JIK YTBEPKACHHUE:

[TepedopmupoBanue paHTOB HEOOXOIUMO TIPU
VBepeHHOM paHKUPOBAHUH

[TpucBoeHNN HECKOIBKUM (DaKTOpaM OAMHAKOBBIX PAHTOB
Ol1eHKe CTeNEeHH COrIACOBAHHOCTH MHEHUIN

OTMeTbhTE BEpHOE:

Paznenenue (hakTOpoB Ha TPYIIIBI MO 3HAYMMOCTH MOXHO IMTPOBOJAMTH MIPH ITOMOIIU
kputepus Jluaka u Yomeca.

Kod(uIeHTa KOHKOPAAUN

kpurepus [lupcona

OTMmeTbTe BEpHOE:

HJIaHI/IpOBaHI/Ie OKCIICPUMCHTA PCKOMCHAYCTCA, KaK IIPaBUJIO, HAYMHATD
C MPOCTEHIICH MOJIEIN

C TIOJIHOTO TIepebopa BCeX BXOIHBIX COCTOSTHUM.

IKCIEPUMEHTA OJIM3KOT0 K TIOJHOMY MepeOopy BXOJTHBIX COCTOSIHUM.

[Touck ontuMyma B MHOTO(AKTOPHBIX 3a/1a4aX BKIIOYAET MMOCIE0BATEILHOCTD ITAMOB.
1.IlnanupoBanue IKCIIEPUMEHTA ISl HICXOHOM TOYKH, TTOMCKa. 2. Peanu3aius sxcriepuMeHTa B uc-
xoaHoi Touke. 3. [Touck obmactu ontumyma.

1.ITouck ob6nactu ontumyma. 2. [IpenmnanupoBanue 3xcriepuMenTa. 3. Peanuzaius sxcriepuMeHTa B
HUCXOIHOM TOUKE.

1.IInannpoBaHue 3KCepuMeHTa JIJIsl HCXOIHOM TOUKH, oMcKa. 2.Peanusaius npeasapuTeabHOro
skcnepumMenTa. 3.1locranoBka 3agauu.

[Ipornecc norcka Takoro coYeTaHust ypoBHeH (GakTOpOB TOUKHU OTPAaHMUYEHHOTO (PaKTOPHOTO MpO-
CTPAHCTBA, IPU KOTOPBIX OTKJIUK, IPUHUMAET IKCTPEMAIIBHOE 3HAYCHHUE.

MO/JIJINPOBAHUE

MHOT'0()aKTOPHBIN TTOUCK

OIITUMM3AaIuA

OTMeThTE BEpHOE:
dopmyna 3Toil perpeccuu uMeeT 6a30ByI0 (HYHKIIHIO

Y =p, +ﬂ1X+ﬂ2(X2 _10)+ﬁ3(X3 -17,8X) +
+ B, (X =25X7+72)
MPOCTEUILINN CTENEHHOW IMOJIMHOM

CUCTEMY OPTOTOHAJIBLHBIX OJTUHOMOB YeOhllIeBa;
TPUTOHOMETpHUUYECKHE (DYHKIIUH.

OTMeTbhTE BEpHOE:
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Jlucniepcus SKCIEPUMEHTANBHBIX JaHHBIX XapaKTepu3yeTcs

—IZ[YM ACHIF

Sy 20T

u=1 i=1
ITepBoii popmynoii
Bropoii popmynoi
O6eumu popmynamu

OTMmeThTE BEpHOE:

OcHoBHas 3a/1a4a KOPPEISALUOHHOTO aHAIN3a

BBIABJICHUC 3HAYMMOCTHU CBA3HU MCXKAY 3HAYCHUAMU PA3JINIHBIX CJIy‘-IElfIHBIX BCIIMYUH
MIOCTPOCHHUE MOJIETN

BBISABJICHUC 3HAYMMOCTHU CBA3U MCXKAY 3HAYCHHUAMU HeCJIyT-Iaf/’IHBIX BCIIMYUH
ONTUMHU3ALIUS

B Tabnune Hioke npuBeneH
Tonublit pakTopHbIT 1an 2°
Pennmika (akTOpHOro riana 2’
Tonubiit paxTopHsii mian 2°

Howmep onbiTa u | X; X> X3

+1 +1 +1
2 -1 +1 +1
3 +1 -1 +1
4 -1 -1 +1
5 +1 +1 -1
6 -1 +1 -1
7 +1 -1 -1
8 -1 -1 -1

O heKTUBHOCTH MATEMATUIECKON MOJIETTH OTPEEISIETC ...
OneHkKoi TOYHOCTH MOJENN

Oynkumen 3¢ HeKTUBHOCTH MoJen!

CooTHoOIIEHNEM LIEHBI U Ka4eCTBa

IIpocTroron monenn

Cocrositnue 00beKTa Onpenensercs ...

KonnyectBom nHpopmanuu, noisyueHHON B PUKCUPOBAHHBI MOMEHT BPEMEHU

MHO0KeCTBOM CBOMCTB, XapakTEpU3YyIOLIUM 00BEKT B (PMKCUPOBAHHBI MOMEHT BPEMEHU OTHOCHUTEN b-
HO 3a/1aHHOM 1enu. !

Tonpko ¢pu3NUECKUMHU JaHHBIMU 00 0OBEKTE

[TapameTrpamu OKpy>Karolen cpebl

[TnaaupoBaHue SKCIIEPUMEHTA HEOOXOIUMO JIJISL...

TouHoro npeanucaHus IeMCTBUN B MPOLIECCE MOACIHUPOBAHUS

Br16opa uuncna u yciaoBHii MPOBEIEHUS OMBITOB, HEOOXOUMBIX M IOCTATOYHBIX ISl PEIIEHUSI OCTaB-
JIEHHOM 3a71auu ¢ TpeOyeMoil TOYHOCThIO!

Brinonnenus nmiaHa 3KCIEpUMEHTUPOBAHMS HA MOJIETN

CoxkpallieHus 4yucia OrbITOB
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CBOMCTBO, TTPH KOTOPOM MOJIETTH MOTYT OBITh TTOJIHOCTHIO MJIM YACTHYHO HCITOJIH30BATHCS MPH CO3/a-
HUM IPYTUX MOJEIIEH

YHuBepcanbHOCTHIO! !

HeonpeneneHHoCThIO

HewnspecTHOCTHIO

Cny4aliHOCTBIO

[TorpemHocTh MaTeMaTUIECKOW MOJICIH CBSI3aHa C ...

HecooTBercTBUEM pu3HUecKOil pealbHOCTH, TaK Kak a0COII0THAs UCTUHA HEJOCTHKUMA!
HeanexBaTHOCTBIO MOZEIN

HeskoHoMUYHOCTBIO MOAENH

HeaddextuBHocThIO MOIETH

0) nJyis npome:xxyTouHoi arrecranuu (IIpAT):

1. 3amaun, TpeOyromye MIaHUPOBAHUS U3MEPUTEIHLHOTO SKCIIEPHUMEHTA.

2. [Ipenmer OI1D. IIpuMeHsieMble MATEMAaTHIECKHE METOIBI — MAaTEMATHIECKast CTATHCTHKA, METOIbI
onTuMU3anuu. J[Ba HarpaBlIeHUs — SKCTPEMANIbHbBIE YKCIIEPUMEHTHI, TOCTPOCHHUE MAaTEMATUYECKUX
Mojieneil 0ObEKTOB.

3. [Touck 3xcTpeMyma PyHKIIUU.

4. [IpoGnema omnpeesieHus TPpaTueHTa.

5. [lorckoBBIE METOBI , ONITUMU3ALIUS OBPAXKHBIX (PYHKIIHIA.

6. OOBEKTHI UCCIIEIOBAHUS — CTATUYECKUE, JUHAMHYECKHUE.

7. AKTHUBHBIE SKCTIEPUMEHTHI , PEKUM HOPMATLHOTO (PYHKIIMOHUPOBAHUS.

8. YpoBens anpuopHoit uHGopManuu 00 00BEKTE.

9. [locnenoBarenbHOE TUTAHUPOBAHKUE HKCIIEPHUMEHTA.

10. Cniyqaiiabie COOBITHS, CITyYalHbIE MPOIECCHI, BEPOSATHOCTH, OLICHKA BEPOSITHOCTH.

11. BeposiTHOCTHBIE XapaKTEPUCTUKHU CIIyYalHBIX TPOIECCOB.

12. OcHOBHBIE THUITBI MATEMATUUYECKUX MOJICIICH.

13. AnpuopHas unpopmaius o6 uaeHTudunrpyemMom oobekte. HekoppekTHOCTh 3a1auu HaAeHTUhU-
KaIlHH.

14. Knaccuduxaius 00beKTOB UCCIIEIOBaHMS, OCHOBHBIE THITHl MATEMAaTUYECKUX MOJIETIEH.

15. OcHOBHbIE OHATHUS B IUIAHUPOBAHUHU IKCIIEpUMEHTA. [111aH sKcrepuMeHTa, CIIeKTp IUIaHa.

6.2 Ilepeyennb yueOHO-METOANYECKOT0 00ecedeHus
AJISl CAMOCTOSITEIbHOM PadoThI

. Pabouas nporpamma nucuuruinabl «CTaTUCTUYECKHE METO/IBI»

. OCHOBBI TUITAHUPOBAHUS HKCIIEPUMEHTA : MPAKTUKYM JJISl CTYACHTOB, O0y4aloUIXcs MO HampaBlie-
HUSM «TernodsHepreTuka U TEIUIOTEXHUKA», «DIEKTPOOOOPYIOBAaHHUE U DIEKTPOTEXHOJIOTUWY /
coct.: H. JI. Onun, A. M. Hus3os. - Mxkesck : PUO ®I'bOY BO Mxesckas 'CXA, 2015. - 25 c¢. :
Ta01., puc. - bubnuorp.: c. 23. - (B 06011.)

3. 3anmanus, NpUBeIECHHBIC B JIUTEPATYPE U MOPSAIOK UX BBIMOTHEHUS (10 3a/IaHUI0 TIPETIOAaBaTelNs)

N —
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7 YYEBHO-METOAUYECKOE U UH®POPMALIMOHHOE
OBECIIEYEHUE AU COUIIJIMHBI (MOAY/IA)
«CTATUCTHUYECKHUE METOADbI»

7.1 OcHoBHas1 UTEpaTypa

KonnuectBo sk3eM-
Hcnone3yercs
Ne T'on u mecto u3- IUIIPOB
HaumenoBanwne ABTOp(BI) npu m3ydennn | Cemectp
n/n JlaHus B Oub- | Ha Kaden-
paszenos
JMOTEKE pe
M 9BC
ATCMATIMCCKAT JIOTHKA | 15 Arapesa | M.: MATH, 201 1. "AgriLib"
1 TEOpHS aJITOPUTMOB: 10.B. Cenmpanosa -80 ¢ 1,2, 6 htto://ebs
yaeOHoe mocobue " ’ AUP://EDS.
rgazu.ru
DJIeMEeHTBI TEOPHHU BEPO- OMCK: W3naTens SEC
ggg;f:;;gﬁgﬁizﬁ?e_ Pomanosckuit P.K., | UII CxopasikoBa 12 6 «AgriLib»
Pomanosckas A.M. | E.B.,2012. - 189 ’ http://ebs.r
pus ¥ 3a1a4M): yueOHOoe . BN
mocooue. ) gazu.Iul
4-e uzn., crep.- 9BC
Brruucnurensueie meto- |A. A. AMocos, FO. A.| DnexTpoH. naH.- «JIaHb)
IIBI [ DIIEKTPOHHBIH pe- Hyowunckuit, H. B. | Cankr-IletepOypr 1,2, 6 https://e.la
cypc] : yae6HOe ocobue Komuenoga. : Jlanp, 2014.-672 nbook.com
c. on-line /
7.2 JlonotHUTEIbHAS JJUTEpaTypa
KonunuectBo 3k-
Hcnons3yercs 3eMILISIPOB
Ne I'ox u MmecTo u3-
/i HanmenoBanue ABTOp(BI) AHHS npu usyuenun | Cemectp | B Ou6- Ha Kaden-
pa3zemnos JINOTe- .
Ke P
9BC
MaremaTHueckast JOTHKa U 0O.10. ArapeBa M.: MATHL. 2011 " AgriLib"
Teopust anropuTMos: yuebHoe | FO.B. Cennsano- | 7 R0 c’ ' 1,2 6 htt g'//ebs .
nocooue Ba ' —p—ga'zu ru.

7.3 IlepeyeHb HHTEPHET-PeCyPCOB

1. Caiit MunucrepctBo sHepreTuku Poccuiickoit @eneparun http://minenergo.gov.ru/
2. Caiit ®I'BOY BO «Mxesckas ' CXA» http://www.izhgsha.ru
3. Nntepner nopran ®PI'BOY BO «Mxesckast [ CXA» http://portal.izhgsha.ru

7.4 MeToan4eckue yKa3aHHUs M0 OCBOCHUIO M CUMILIHHbBI

[Tepen n3ydyeHueM TUCHMILIMHBI CTYJEHTY HEOOXOJMMO O3HAKOMUTbBCA ¢ pabodel mporpaMMoit
JTUCHUIUIMHBL, pa3MELICHHON Ha MopTalie U MPOCMOTPETh OCHOBHYIO JINTEPATYpPY, IPUBEACHHYIO B pa-
Ooueil mporpamMmMe B paszerne «YueOHO-MeToIu4eckoe U MH(OpMAIlMOHHOE o0ecredeHne AUCLIUILIN-
Hbl». KHUrH, pa3melieHHble B 3J1€KTPOHHO-OMOINOTEYHBIX CUCTEMaX JOCTYITHBI U3 JII00O0M TOUKH, I/1e
uMeeTcs BeIXoX B «/HTepHET», BKIItOUas JOMAIIHUE KOMIIBIOTEPHI U YCTPOMCTBA, MTO3BOJISIIOIINE pa-
6otatb B ceTu «MHTEpHET». EC/N BRISIBMIIN TTPOOIEMBI IOCTYTA K YKa3aHHOU JIUTepaType, 00paTuTech
K IIperoiaBaTenio (JIubo Ha 3aHATHX, TUO0 uepe3 mopTall akaJleMHuH).

s u3ydeHus: TUCUUIUIMHBI HEOOXOAMMO UMETh YHUCTYIO TETPajab ISl BBIOJIHEHUS 3a/laHui.
Ilepen HavanoMm 3aHATUH Haxo OErJIO MOBTOPUTH MaTepuUal M3 KypCoB AUCHUIUIMH «MaTeMaTukay,
«MeTtponorus, craHapTU3alus U cepTudUKaLus.

Jns 5pPeKTUBHOTO OCBOEHMS JUCLUIUIMHBI PEKOMEHIYETCsl MoceniaTh BCe BUIbI 3aHATHN B
COOTBETCTBUH C PAaCHHCAHHEM U BBINOJHATH BCE JOMAIHUE 33JaHUs B YCTAHOBJIEHHBIE MPEIoiaBaTe-
JeM cpokH. B ciyuae mpomycka 3aHATHIA 110 yBaXXUTEIbHBIM IPUYMHAM, HEOOXOIMMO MOJONUTH K Ipe-
M0/IaBaTENIO0 U MOJTYYUTh HHAUBUAYAIbHOE 3aJjaHKe 110 MPOMYIIIEHHON TeEME.
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http://ebs.rgazu.ru/
http://minenergo.gov.ru/
http://www.izhgsha.ru/
http://portal.izhgsha.ru/

[TomyueHHble 3HaHUS U YMEHHSI B IPOIIECCE OCBOCHUS AUCHUIUIMHBI CTYIEHTY PEKOMEHIyeTCs
MIPUMEHSITH JUIsl PEIICHUS CBOMX 3a]1ad, He 0053aTeIbHO CBSA3aHHBIX C MTPOrPaMMOU TUCITUTUTHHEIL.

Brnanenue koMIeTeHIIMSMU AUCIMILIMHBI B IOJTHON Mepe OyzeT moarBepxkaatses Bamum yme-
HUEM peIlaTh KOHKPETHBIC 3a7]a4uM M0 OpraHu3aliy U IJIAHUPOBAHUIO SKCIIEPUMEHTOB, a TAKKE HAXO-
JUTH ONTUMAJIbHOE PEIICHHE CIOKHBIX MHKEHEPHBIX 3a/1a4.

[Tony4yeHHble TpU U3YYEHUU TUCHUILIMHBI 3HAHUSA, YMEHUS U HABBIKK PEKOMEHAYETCS UCIIOJIb-
30BaTh NpPU BBIMNOJHEHUH BBIMTYCKHON KBaTM(UKAIMOHHOW pabOThI, a TaKXe Ha MPOU3BOJICTBEHHOM
MPaKTUKE
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7.5 llepeyeHb MH(POPMAITMOHHBIX TEXHOJIOTHIA, BKJIIOYAsI NlepeYeHb
HH(OPMALMOHHO-CIIPABOYHBIX CHCTEM (IIPH HEOOX0AMMOCTH)

N3yueHre MUCHHUIUIMHBI MOAPAa3yMEBAET UCIOJIb30BaHHE MH(POPMAIMOHHBIX TEXHOJIO-
TUMU:
— Ilouck uadopmanmu B riaodanbHOM ceTn MHTEpHET
— Paborta B 311eKTPOHHO-OMOIMOTEUHBIX CHCTEMAaX
— Pabora 8 DUOC By3a (paboTta ¢ mopTajioM u OHJIaliH-KypcaMu B cucteme moodle.izhgsha.ru)
—  MynbTuMeuiHbIC TEKIUN
— Pabora B KOMIIBIOTEPHOM KJ1acce
— KommnsrorepHoe TectupoBanue

Ilpu uzyuenuu yuebnoco mamepuana UCnoIb3Yemcsi KOMNIEKM JUYEH3UOHHO20 NpO-
2PAMMHO20 0OecneyeHusl C1edyroue2o cocmasd:

1. Onepanmonnas cucrtema: MicrosoftWindows 10 Professional. Iloamucka Ha 3 ropa.
Horosop Ne 9-BJI/19 ot 07.02.2019. Ilocnenusis nocTynmHasi BepcHs MPOTPAMMBI.
AstraLinuxCommonEdition. Horosop Nel73-I'K/19 oT 12.11.2019

2. bazoseiii maket mporpamm Microsoft Office (Word, Excel, PowerPoint). Microsoft
Office Standard 2016. beccpounas nunensus. Jloroop Ne79-I'K/16 ot 11.05.2016. Microsoft
Office Standard 2013. Beccpounas nuuensus. JJorosop Ne0313100010014000038-0010456-01
or 11.08.2014. MicrosoftOfficeStandard 2013. Bbeccpounas nunensusa. Jlorosop Ne26 ot
19.12.2013. MicrosoftOfficeProfessionalPlus 2010. beccpounast nuuiensus. Jorosop Nel06-
'K oT 21.11.2011. P7-Oduc. Horosop Nel173-T'K/19 oT 12.11.2019

3. UndopmanmonHo-cipaBoyHasi cuctema (CrpaBOYHO-IpaBoBasi cucreMa) «KoHCyb-
tauT iocy. Cornamenue Ne UKI12016/JICB
03 ot 11.01.2016 nns ucronb30BaHUs B Y4eOHBIX 1esX 6eccpounoe. OOHOBISIETCS PETyIsip-
HO. JlumeHsmss Ha Bce  KOMIBIOTEPHI, HCHOJB3yeMble B  y4eOHOM  mpoliecce.

Obyuarowumcs obecneuen docmyn (YOanieHHvili 00CMYyn) K CAedyIoWumM COBPEMEHHbIM NpPOo-
peccuonanbHbiM 6a3aM OAHHBIX U UHGOPMAYUOHHBIM CHPABOYHBIM CUCEMAM.

HNHpopMallnOHHO-CIIpaBOYHasi CcUCTeMa (CHpaBOYHO-MpaBoBas cucrema) «KoHCyabTaHT-
ITnrocy.

«1C:ITpennpusitue 8 uepe3 MutepHer ans ydeOHbIX 3aBeneHuin» (https://edu.lcfresh.com/) co
cienyomumu npuioxenusmu: 1C: bByxrantepus 8, 1C: Ynpasnenue toprosieit 8, 1C:ERP Ympasine-
Hue npeanpustueM 2, 1C: Ynpanenue Hameit ¢upmoit, 1C: 3apruiata u ynpapieHHE MEPCOHATIOM.
OO6nauHbIl cepBuUC.
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8 MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE AN CHUII/IMHbI
«CTATUCTHYECKHUE METOADbI»

VYyeOHas ayAuTOpHS A7l IPOBECHUS 3aHATUN JEKIIMOHHOTO U CEMUHAPCKOTO THIIA, TPYTI-
MOBBIX U UHIUBUAYAJbHBIX KOHCYJIbTAIIUHN, TEKYIIIETO KOHTPOJISI M POMEKYTOUYHOM aTTecTa-
1117078
Aynuropusi, yKOMIUIEKTOBaHHAsI CIIEIIMATU3UPOBAHHON MeOEIbI0 M TEXHUYECKUMU CPEJICTBA-
MU OOy4YEHHUS, CIYKAIIUMHU JIJIS TIPECTaBICHUS yueOHOU nH(OpMaIiK OOJIBIION ayAUTOPUU:
MIEPEHOCHOM KOMIBIOTEP, TPOEKTOP, 10CKA, IKPaH.

VYyeOHas ayauTopus )i IPOBEACHUS 3aHATUI JIEKIIMOHHOTO U CEMUHAPCKOTO TUIIA, TPYTI-
MOBBIX M MH/IMBHU1YAJIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISI U TPOMEKYTOUHOM aTTecTa-
1uU (JJaOOpaTOPHBIX 3aHATUM).

AynuTopusi, yKOMIIEKTOBaHHAs CHIEIIMAIN3UPOBAHHON MEOEIIbI0 M TEXHUUYECKUMU CPEJICTBA-
MU OOy4YEHHUSI, CYKALIUMHU JIJIs IPEACTaBICHUS yueOHOM nH(pOopMaluK 00JIbLION ayAUTOPHH:
MePEHOCHON HOYTOYK, JJabopaTopHOE 000pY10BaHHE:

Komnsrorepnsiii kinace ¢ gocrynoM B Matepuer u OUOC By3a; [IpoekTop.

[Tomernenue st CaMOCTOSITEIBHONU PaOOTHI.
[TomerieHre OCHAIIEHO KOMIIBIOTEPHOU TEXHUKON ¢ BO3MOYKHOCTHIO TIOJIKIIFOUCHUS K CETH
«HTEepHEeT» 1 00ecrieueHuEM I0CTYTA B AJIEKTPOHHYIO HH()OPMAIIMOHHO-00Pa30BaTEIbHYIO
Cpely OpraHH3alnu.

[TomeneHus 11 XpaHSHUS ¥ TPO(PIITAKTHYECKOT0 00CTyKUBaHUs y4eOHOT0 000pya0Ba-
HUS

24



IMpunoxenue

®O0H/] OUEHOYHBIX CPEACTB

AJIS1 IIPOBCACHU A HpOMe}KYTO‘-IHOﬁ arTeCTaluu CTYICHTOB
10 uTOraM OCBOCHM NUCHUITIINHBI

«CTATUCTHYECKUE METOJbD»

HanpasJiienue noaroroBku «7Tennosnepzemuxka u meniomexHuxka»
IIpoduiab NoAroTOBKU «IHeEpzoodecneuenue npeonpusmuin)
KBanudukanus BbINYCKHUKA — Oaxkanagp

®opma 00y4ueHHs — OUHAA, 3A0UHAA
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LIEJb U 3AJIAYH IPOMEXXYTOYHOM ATTECTAILIUU CTY/JIEHTOB
o ANCHHUIIJIMHE CTATUCTUYECKHE METO/1bl

Lenb TpOMEKYTOYHON aTTeCTAllMK — IPOBEPKA CTETIEHN YCBOCHUS CTyIEHTaMH y4eOHOT0o MaTepuaa
3a BpeMs U3y4eHUs TUCLIMITIIMHBL, YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHIIMI TIOCIIE 3aBEPLICHUS U3Y-
YEHMSI TUCLUIUINHBI.

ATtTtecTranus IMpoxXoauT B (bopMe 3a4cCTa. HpI/I IIOJHOCTBHIO BBIIIOJHCHHBIX 3aJaHHUAX U OTBCTAax HAa BO-

MMPOCHI CTYACHT MOKCT MOJYYUTH OLICHKY «3aUTCHO.
3amaun MPOMEKYTOYHON aTTEeCTAINN:
1. onpenenenue ypoBHs YCBOCHHS Y4€OHOM TUCITUTUTHHEI;
2. ompeneneHue ypoBHs chOpMUPOBAHHOCTH IEMEHTOB POPECCHOHATBHBIX KOMITCTECHITHA.

ITACIIOPT ®OHAA OHEHOYHbBIX CPEACTB

No HaumeHnoBanue Kon xonTponu- | OuieHOYHBIE O1neHOYHbBIE O1neHOYHbBIE
n/m| pasnena yaeOHOW | pyeMoil KomIie- | CpelCTBa I | CpPeICcTBa I | CPEACTBA JUIS
JUACIUATUTMHBI TEHIHUH (WM €€ | IPOBEPKH 3HA- | TMPOBEPKH | IPOBEPKH BIia-
YaCTH) HUH YMEHHI JIeHUHU
(HABBIKOB)
(1-# aran) (2-1 otamn) (3-1 oTamn)
1. | IlmanupoBaHue u [1K-4 m 3.1.1 m 3.2.1 m 3.3.1
OpraHu3aIus
JKCTIICPUMEHTA
2. | Maremaruueckui I1IK-4 m 3.1.2 m 3.2.2 m 3.3.2
aHaJIN3 U
WHTEpIpeTaIus
pEe3yNnbTaToB
HKCIIEPUMEHTA
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1. NEPEYEHb KOMIIETEHIIUA C YKA3BAHUEM 3TAIIOB HX

®OPMHUPOBAHHUA B IPOLIECCE OCBOEHHUS OBPA30OBATE/ILHOH

[Tepeuens mpohecCHOHATBLHBIX KOMIETCHIIMN U ATAIbl HX ()OPMUPOBAHUS
Ho- Conepranue B pesynbraTe uzyyenus yaeOHON AUCIMIUIMHBI 00YYalONIHecs T0JKHBIL:
Mep / uH-
JIEKC KOM- KOMIICTCHIIK 3HaTh YMeTb Biagers
WM €€ 4aCTH -1 -1 -1

TeTCHLIH ( ) (1-#1 oTam) (2-#1 oTam) (3-# aTan)

[1K-4 I'oTOBHOCTBIO | ITOMCK ONTUMAJIBHBIX | BBIIEIUTh COACPKAHUE W | HABBIKAMH  COCTAaBIATH
K 00paloTke | yCIIOBHH M SKCTpeMyMa | MOCIENOBATEIbHOCTh MIpOrpaMMy HCCIEI0Ba-
pe3yNbTaToB ¢byHKIIN JIEWCTBUI TPH BBINIOJNHE- | HUMI B COOTBETCTBUHU C
JKCIIEPUMEH- OTKJIKa;  PETPEeCCHOH- | HUM HAY4YHOTO HCCIENO- | LIeJbl0; METOAUKON Mpo-
TaNbHBIX HC- | HBIH M JUCIIEPCHOHHBIN | BaHUS;, MPOBOAUTH 00pa- | BEACHMS IKCIIEPUMEHTA.
CJIEOBAHHMN aHaJIN3 JaHHBIX. 0OTKy pe3yJIbTaTOB 3KC-

MIEpUMEHTA.

bakanaBp nomkeH ObITh TOTOB K BBIIIOJIHEHHUIO 3314 110 CIEAYIOIIUM BUAAM JESTEIbHOCTH:
PACYeTHO-NPOEKTHAS U MPOEKTHO-KOHCTPYKTOPCKAS 1eATeJIbHOCThD:
- yuactue B cOope 1 aHaJIM3e MHPOPMALIMOHHBIX UCXOIHBIX TaHHBIX I IPOCKTUPOBAHUS;
HAYYHO-HCCJIeI0BATeIbCKAS eI TeIbHOCTh:
- M3YYEHHE HAYyYHO-TEXHUYECKOW MH(POpPMAIIUH, OTE€YECTBEHHOTO M 3apyOEKHOTO OIbITAa MO TEMAaTHKE
HCCIIeIOBaHUS,
- MPOBEACHUE YKCTIEPUMEHTOB 0 33JaHHOM METOIMKE M aHAINU3 PE3YJIbTATOB; MPOBEICHIE U3MEPEHUN U
HaOTIO/IEHNUH, COCTaBIICHUE OMUCAHKSI IPOBOAUMBIX UCCIIEIOBAHUI;
OPraHN3alMOHHO-YIIPABJIeHYECKAS eI TeJIbHOCTD:
- TUIAaHUPOBaHHE PaOOTHI IEPCOHAIA;
- BBINIOJTHEHUE PA0OT IO OJTHON MM HECKOJILKUM JIOJDKHOCTSIM CITY KAIIUX;
MPOU3BO/ICTBEHHO-TEXHOJIOTHYeCKAas 1eSITeIbHOCTD:
- KOHTPOJIb COOJIOJICHUS TEXHOJOTHUECKOM AUCIUIUIMHBL, ydacThe B paboTax MO OCBOCHHUIO M JIOBOJIKE
TEXHOJIOTUYECKUX MPOLIECCOB B XOJI€ MOATOTOBKU MPOU3BOJCTBA MPOAYKLINY;
- KOHTPOJIb COOJTIOJICHHSI HKOJIOTHIECKOM O€301MacHOCTH Ha IIPOU3BO/ICTBE;
CEePBHCHO-3KCIIYaTAlIMOHHAS AeATEIbHOCTh:
- ydacTHie B MPOBEPKE TEXHUYECKOTO COCTOSHHS M OCTaTOYHOTO pecypca 000pyIOBaHMS, OpraHU3aIluN
MPOPHUIAKTUYECKAX OCMOTPOB U TEKYIIIEr0 PEMOHTA;
B pesynbpTaTe ocBOCHMS TUCIUILUIMHBI O0YYAIOIIUIICS JOKEH OBJIaJIETh OCHOBHBIMH TPEOOBAHUSIMH,
XapaKTepU3YIOIHUMHU MTPO(eCcCHOHATBHYIO 1eATeIbHOCTh OaKanaBpoOB.
3HaTh:
- OCHOBHBIE MIOHSTHS U IPUHIMIBI IJTAHUPOBAHUS SKCIIEPUMEHTA;
- KpUTEpPUH ONTUMAIHHOCTH, PAa3HOBUIHOCTH M MIPABHJIA TOCTPOSHUS IJIAHOB KCIIEPUMEHTA;
- METoHIbl pacyera IapaMeTpoOB MaTeMaTHYeCKOM Mojend OObEeKTa WCCIEOBaHM, OIEHKH UX
3HaYMMOCTH, & TAKXKe aJeKBATHOCTH MOJTYYCHHON MOJICIIH;
- METOJIbI IOMCKA ONITUMAJIBHBIX YCIOBUN U AKCTpeMyMa (YHKITMH OTKIIHKA;
YMers:
- aHAJIM3HUPOBATH PE3YJbTAThI SKCIEPUMEHTA C MPUBJICUEHUEM METOJOB MATEMaTHUECKOW CTaTUCTUKU U
MHGOPMAITMOHHBIX TEXHOJIOTHH;
Bnaners:
- HaBbIKaMH IO BHIMOJIHEHUIO HAYYHBIX U POMBIIIICHHBIX SKCIIEPUMEHTAIBHBIX UCCIEIOBAaHUM.
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2. OIIMCAHUE NNOKA3ATEJIEH U KPUTEPUEB OLIEHVWBAHUA
KOMIIETEHIOUHN HA PA3/INYHbIX 3TAIIAX UX POPMUPOBAHHNA,
OIIMCAHME IIKAJI OODEHUBAHWUA

ChopMupoBaHHOCTH Ka)KI0H KOMIIETCHIIMU B paMKaX OCBOEHHSI JUCLUIUIMHBI OLICHUBAETCS 11O
HIKAJIE: <GAYUMEHO0», KHe3aUmeHO.

OTMeTKa «3aumeno» BHICTABIAETCS 00YYaIOLIEMYyCsl, €CIIM OH YCBOMII MaTepHall, UCUYEPIIbIBa-
IOLLE, ITOCJIE0BATEIBHO, YETKO U JIOTMYECKH CTPOMHO €r0 U3JIaraeT, yMeeT TECHO YBA3BIBATH TEOPHIO C
MPAKTUKOH, CBOOOIHO CHPABISIETCS C BOMPOCAMHU M APYrMMH BUAAMU NPUMEHEHUS 3HAHWUU, HE 3a-
TPYAHSAETCS] C OTBETOM IIPU BHJIOMU3MEHEHUM BOIPOCOB, OOOCHOBBIBAET IPUHATOE PELICHUE, BIAJCET
Pa3HOCTOPOHHMMM HaBBIKAMU U IIPUEMAaMHU BBINIOJHEHHUS IPAKTUYECKUX 3a1a4.

OTMeTKa «He3aumeno» BBICTABIIAETCS 00y4aroLeMycsl, KOTOPbI HE 3HAaeT 3HAYUTEIbHON 4Ya-
CTH MaTepuaia, JOIYCKAeT CYUIECTBEHHbIE OIIMOKU, HEYBEPEHHO, ¢ OOJBIIMMU 3aTPYIHEHUSMHU BbI-
MIOJIHSET IPAKTUYECKUE PAOOTHI.

Jlist oueHKH cpOPMHUPOBAHHOCTH KOMIIETEHIIMI B paMKax JUCIUILIAHBI B II€JIOM, TpEToaBare-
JIEM OLIEHUBAETCS COAEPIKATENIbHAsl CTOPOHA U KAYECTBO MAaTEPUAJIOB, IPUBEACHHBIX B OTBETaX CTY-
JICHTA Ha BOMPOCHI AJIs 3a4€Ta, PEeLIEHUE 3aa4, a TAK)Ke pe3ysIbTaThl y4acTHs B Hay4HOI padore,
OJIMMIINAJAX U KOHKYpCaXx.

[TokazarensiMu ypOBHS OCBOCHHOCTH KOMIIETEHIIMI Ha BCEX 3Tamax uX GOpMUPOBAHHUS SIBISIFOTCS:

1-ii 3Tan (ypoBeHb 3HAHUIA):

- YMeHue OoTBeYaTh Ha OCHOBHBIE BOIIPOCHI M TECTHl HA YPOBHE MNOHUMAHHUSA CYTH — yIOBJIETBO-
putensHo (3).

- YMeHue rpaMOTHO paccy aaTh MO TeMe 33JaBAEMbIX BOIIPOCOB — XOPOUIO (4)

- Ymenue GpopMynupoBaTh MPOOJIEMBI IO CYTH 32/1aBA€MBIX BOIIPOCOB — OTIMYHO (5)

2-ii 3Tan (YypoBeHb YMeHHUii):

- YMeHwue pemiaTh IpOCTHIE 33J]a4H C HE3HAYUTEIIbHBIMU OIIMOKAMU - YIOBJIETBOPHUTEIBHO (3).

- YMeHue pemaTh 3a/1auu CpeAHeN CI0KHOCTH — X0opoIo (4).

- YMeHwue peniaTh 3a/1a4i MOBBIIIEHHON CIOXHOCTH, CAMOMY CTaBUTh 3aJa4u — OTIUYHO (5).

3-ii 3Tan (YpoBeHb BJIaJeHUs] HABBIKAMH):

- VYmenue GpopMyaupoBaTh U peliaTh 33aJaud U3 Pa3HbIX pa3/ie]OB C HE3HAYUTEIbHBIMHU OLINO-
KaMU - yJIOBJIETBOPUTENBHO (3).

- YMeHHe HaXOIUTh MPOOJIEMBI, PEIIaTh 3a/1a4d MOBBIIICHHON CI0KHOCTH — XOPOIIo (4).

- YMeHHe caMOMY CTaBUTh 3aJlaud, HAXOAWUTh HEAOCTATKU M OLIMOKU B PEUIEHUAX — OTIUYHO

).

Kputepun onieHMBaHMs YpOBHSI OCBOEHHOCTH KOMIIETEHIIMN Ha BCEX dTanax ux (opMUPOBAHUS
IIPY IIPOBEICHUM 3a4€Ta ONPENEIAIOTCS 110 CUCTEME: «3aumeno», «HezaumeHno». OTMETKA «3aume-
HO» BBICTAaBJIAETCS 00Y4YaOLIEMYCsl, €CJIM OH YCBOMJI MaTepHaj Ha BCeX 3Tanax (OpMHPOBAHUS KOM-
NETeHLUH Ha OLIEHKY HE HIKE «yJOBIETBOPUTEIBHO» (3).
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3. TUITIOBbBIE KOHTPOJIbHbBIE 3AAAHUA UJIN NHBIE

MATEPHAJIbI, HEOBXOAUMBIE /111 OIEHKW 3HAHUH, YMEHHH,

HABBIKOB U (UJIN) OIIBITA AEATE/IBHOCTHY,

XAPAKTEPU3YIOLIUX 3TAINIbI ®OPMHUPOBAHUA KOMIIETEHIIUH

B ITPOIIECCE OCBOEHHMSA OBPA30BATEJ/IbHOH ITPOIPAMMEI

3.1 Tunosvie 3a0anus 0131 OUeHKU 3HAHUIL, RPUOOPEeMaAEMbIX 6 X00e usyueHus oucyunaunst (1-i

N —

[c BN I o)WV, [ SR8}

NN DR W

aman)
3.1.1 IInanupoeanue u opeanuzayus IKCnepuMenma

3aiauu, TpeOyrolre MIaHUPOBAHUS U3MEPUTEIILHOTO IKCIIEPUMEHTA.

[Mpenmer «Cratuctrueckue MeTopl». [IpuMeHsieMble MaTeMaTHYeCcKie METOIbl — MaTeMaTHYe-
CKada CTaTUCTHKA, MCTOABI OIITUMH3allHU. I[Ba HaIpaBJICHUA — SKCTPEMAJIbHBIC 39KCIICPUMCHTHI, I10-
CTPOCHHUE MAaTEMATUICCKHX MOJIeIeii 0OBEKTOB.

OOBEKTHI HCcciIea0BaHuA — CTaTUYCCKUE, JUHAMHUYCCKUC.

AKTUBHBIC YKCTICPUMEHTBI , PEXKUM HOPMAJIBHOTO ()YHKIIMOHUPOBAHUSI.

YpoBeHb anprOpHON HHPOPMAITUU 00 OOBEKTE.

BeposiTHOCTHBIE XapaKTEPUCTUKHU CIyYaHBIX IPOIIECCOB.

CrnyuaitHbie COOBITHS, CITy9aifHBIE MPOIIECCHI, BEPOSITHOCTD, OIEHKA BEPOSTHOCTH.
[TocnenoBarenbHOE IJIAHUPOBAHUE IKCIIEPUMEHTA.

3.1.2  Mamemamuueckui aHanu3 u UHMepnpemayus pe3yibmamos dIKCnepumeHma

AnpuopHas uadopmanus 06 uaeHTupuIrpyeMoM o0bekTe. HekoppekTHOCTh 3a1auu uaeHTuu-
KallUH.

OCHOBHBIE THUITBI MATEMATUYECKUX MOJIEIIEH.

Knaccugukanys 00beKTOB UCCIE€0BAHNS, OCHOBHBIE THUITBI MATEMAaTHUYECKUX MOJIEIEH.
OcCHOBHBIE NIOHATHUS B IUIAHUPOBAHUHU dKCIIepUMeEHTa. [ 1aH skcriepuMeHTa, CIeKTp IUIaHa.
[Touck sxcTpeMyma QpyHKIMH.

[Ipobnema onpeneneHus rpajiueHTa.

[TonckoBble METO/IBI, ONITUMHU3ALIMS OBPAKHBIX (DYHKIUH.

3.2 Tunoesvie 3a0anus 011 OYeHKU YMEHUIL, RPUOOPEMAEMbIX 6 X00e U3yUeHUs OUCUUNIUHBL (2-i

NN N kW -

AW =

Iman)
3.2.1 IInanupoeanue u opeanuzayus IKCnepuMenma

VYcnoBust HEOOXOAMMOCTH M TOCTATOYHOCTH NP OIpeIesIeHH (PaKTOpoOB.

[IpuHUMMIBI onpeneneHus 00J1acTH SKCIEPUMEHTA.

Br160op ypoBHEH, HHTEpBaIOB BapbUPOBAHUS.

[Tyt MUHUMU3AIUN 00BEMA HKCIIEPUMEHTAIBHOTO HCCIIEJOBAHUSI.

[TocnenoBarenbHOCTH AEUCTBUSA B METOJE AIPHOPHOTO PAHKUPOBAHUS.

B kakoMm ciyuae pe3ynbTaThl OTCEMBAIOLIETO KCIEPUMEHTA MPU3HAIOTCS JOCTOBEPHBIMU?
[Ipuemsbl nocTpoeHuss MaTpuIlbl IIaHupoBaHus [1DI.

3.2.2  Mamemamuueckuii aHanu3 u UHMePNPemayus pe3yabmamos IKCnepumeHma

[Tpumenenne ko3 puineHTa KOHKOPAALUH.

[Ipumenenne kpurepus [Inpcona.

[lepeuncanre yciaoBusi HEOOXOIUMBIE [Tl ONpeAeaeHUs KOAPPHUIINEHTOB PErPECCHH.

Kakyro 065acTh onuchIBaeT ypaBHEHHUE PErpeccui, olydyeHHoe ¢ momoibio [1d3 u B kakux rpa-
HULAX €r0 MOKHO MCII0JIb30BaTh?

UYT0 Takoe perpecCuOHHBIE MOJTUHOMBI U II€ OHU IPUMEHSIOTCS.
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6
7

Kak npoBepuTh a1eKBaTHOCTh MOJYYE€HHON MaTeMaTUYECKON MOoIeNn?
Jlnig yero ucnonb3yercs kpurepuid @uepa (F-kpurepnii).

3.3 Tunoegvie 3a0anun 014 OUeHKU HABBIKOG, NPUOOPEMAEMBIX 8 X00€ U3YUeHUA OUCUUNIUHDL (3-

N —

W

N —

(98]

3

10.

11.

12.

13.

i1 sman)
3.3.1 Ilranuposanue u opeanuzayus IKCnepumenma

OcHOBHBIE METObI IUTAHUPOBAHMUSL, IPUMEHSIEMbIE HAa Pa3HBIX ATANax UCCIEI0BaHUS

OTBeThl HA KaKhe BOMPOCHl HEOOXOIUMO HAWTH MPHU UCTIOIH30BaHUN METOI0B IUIAHUPOBAHUS IKC-
IepUMEHTa

Ecnu B nuanazone n3MeHeHus sty GakTOpoB B3SIThH [0 YETHIPE TOUYKHU, TO CKOJILKO HEOOXOMMO
BBITIOJIHUTH OIBITOB MTPH BCEX BO3MOXKHBIX COUETAHUAX 3HAYCHUN (HaKTOPOB?

Uro Takoe kogupoBaHue GakTOpOB U KaK OHO AesaeTcs?

Kak Ha3pIBaeTcsi reoMeTpUUYecKOe MpeAcTaBiIeHne QYHKIIUN OTKIMKA B (PaKTOPHOM IIPOCTPAHCTBE
Pa3noxxenue GpyHKIIUU OTKIIMKA B CTEIIEHHOM pAJl, KOJUPOBaHUE (haKTOPOB

3.3.2 Mamemamuueckuii aHanu3 u UHMepnpemayus pe3yibmamos dIKCnepumeHma

Kak crpoutcs QpyHKIMS OTKIMKA OAHON IEPEMEHHOM?

Pacuer TeopeTnueckoi TMHUM PETPECCUU CBS3H JIBYX IIEPEMEHHBIX METOJ0OM HAaUMEHbBIINUX KBaJI-
paToB s NPSAMOJIMHENHON M KPUBOJUHEWHOM 3aBUCUMOCTH.

KoadduumenTs! perpeccun 1 KOppessiuy, crocoObl pacyeTa U CBOHCTBA.

OcHoBHbIE BUIbI pacnipesienenus. HopManbHoe (HOpMUPOBAHHOE U HE HOPMUPOBAHHOE) M OMHO-
muHansHbIe (bepHymm, [lyaccona) ux Bua, popMmyIia 1 OCHOBHBIE CBOWCTBA.

ITocTpoeHue 3aBUCUMOCTEN HAa OCHOBE METO/1a HAMMEHBIIHUX KBaJIPAaTOB 110 3KCIIEPUMEHTAIbHBIM
JTAaHHBIM.

BOl'[pOCbI AJIA MOATOTOBKH K 32a49€TYy

Hcropus rmianupoBaHus skcniepumMenTa. HazHadeHue u 061acTh NpUMEHEHUS IIIaHUPOBAHUS 3K C-
IIEPUMEHTA.

[Tponetypa BeIOOpa UKCIa U YCIOBUI IPOBEJCHUS ONBITOB. 3a/1a4M IUIAHUPOBAHUS SKCIIEPUMEHTA.
3aauM MOUCKa ONTUMAJIbHBIX YCIOBUH.

3aayy MOMCKa ONTUMAJIbHBIX YCIOBUN. DKCTPEMAIIBHBIN dKCIIEPUMEHT. MOJIENb «4€pHOTO SAU-
ka». OnpeeneHus : mapaMeTp ONTUMU3ALMH U «UEPHBIN AMUK». OYHKIMS OTKIUKA.

Bupl 5KCIEpMMEHTOB U X XapaKTEPUCTUKU. YIIpaBIeHHE 00BEKTOM M BOCIIPOU3BOJUMOCTb IKC-
nepuMenTa. OnpeseneHue yncia pa3aIndyHbIX COCTOSHUN 00BEKTa.

®dakTtopsl, onpeaenenue. O6nacts onpeaeneHus pakropos. KonndyecTBeHHbIE U KadyeCTBEHHbBIE
OLICHKH (PaKTOpOB.

[Tapamerp ontumuzanuu. Buasl napaMeTpoB oNTUMH3ALMH.

O06061menHbIi mapametp ontuMusanui. [lkana sxenarensHocTu. [IpeoOpazoBaHne 4aCTHBIX OT-
KIIUKOB.

Br160op Mogenu. @yHKMOHaIBEHOE U Tpaduueckoe mpeacTaBieHne Moaean. OCHOBHBIE METO/IbI
HaXO0XJACHUS ONTUMYyMa.

Br16op mozaenu. OcHOBHBIE CBOMCTBA, MPeAbsBIsIeMbIe K MoJenu. Annpokcumanus. [Tomrnnomu-
AJIbHBIE MOJEIIH.

[TocTaHoBKa 3a/1auu repe/1 BBIIOIHEHHEM dKCIIepUMeHTa. BIOOp nmapameTpoB onTuMu3anuu, Gpak-
TOPOB, YHCJIA ONBITOB. YYeT anpuopHON HHPOPMAITUH.

[TpoBenenue sxcnepumenTa. [loctanoBka 3agauu. Beibop ¢hakTopoB u uncia onbIToB. AHAIN3
anpuopHON MHPOpPMAIUH.

[Tonublit pakTopHBIN SKcepuMeHT. [IpunaTue pemeHuii nepes niiaHupoBaHUeM. TUIBI OTpaHu-
yeHuil. BIO0Op OCHOBHOTO YpOBHSI.

JpobHblit hakTOpHBIM dKkcriepuMeHT. MuHUMU3aLus yncia onbiToB. [IpuMep nocrtpoenus apoo-
HOTO ()aKTOPHOT'O IKCIIEPUMEHTA U3 MOJTHOTO HKCIIEPUMEHTA.
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14.

15.

16.

17.

18.

19.

20.

O6paboTka pe3ynbTaToB M3MepeHus. OneHka omuoku sxcnepumMenTa. Cpennee, qucnepcus,
CPEIHEKBAIPaTUYECKOE OTKIOHEHHE, KOA()(DUITMEHT BapUaIliH.

O6paboTka pe3ynbTaToB M3MepeHus. CpaBHeHHE ABYX cpenHux. O0beMHEHHAs CPEeIHsIS BIOO-
pouHas u e€ aucnepcus. Jucnepcus napamerpa ontumuzanuu. CpeIHEB3BEILICHHOE 3HAUEHUE
TUCTIEPCHSL.

ITpoBepka pacrpeneneHus: KOJIMYECTBEHHBIM METOJOM CTaTUCTUUYECKOTO KPUTEPUS COIIIACHS.
O6paboTka pe3ynbraToB u3MepeHnus. [IpoBepka oTHOPOAHOCTH TUCHIEPCUN U3MEPSEMON BETUYH-
Hbl. OObeIMHEHHAS BRIOOPOYHAS AUCTICPCHSI.

O06paboTka pe3ynbTaToB U3MepeHus. JloCTOBEpHOCTh OLIEHKU CPETHETO, TUCIIEPCUU U CPeHe-
KBaJIpaTHYECKOI0 OTKJIIOHEHHUSI.

Koppensiuonnsiii ananus. i3MepeHne TeCHOTHI CBA3H. DMIUPUUYECKUN H TEOPETUIECKHIA KO3 (-
(buIUEHTH TECHOTHI CBSA3H. PacueT TeopeTndyeckoil JMHUKM PETPECCUH CBSI3U JIBYX IIEPEMEHHbBIX Me-
TOJIOM HAaMMEHBIINX KBAIPATOB JJIS IPSMOJIMHEHHON M KpUBOJIMHEHHOM 3aBucumMocTH. Koaddu-
[UEHTHI PETPECCUU U KOPPEISALIUU, CIOCOObI pacueTa u CBOMCTRA.

WuterpanbHas GyHKIMA U QYHKIUS TNIOTHOCTU pacnpeaeneHus. OCHOBHBIC BUJIbI paciipeieIeHusl.
HopwmanbHoe (HopMUpOBaHHOE M HE HOPMUPOBaHHOE) U OmHOMuHaIbHBIE (beprymu, [Tyaccona)
ux Buj, (hopMysa U OCHOBHBIE CBOMcTBA. CrielIMaibHbIe pacipeeieH s, KIIacCu(pUKaIHs.
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4. METOANUYECKHUE MATEPHUAJIBI, OITPEAEJAIOIINUE
MPOLIEAYPHI OLIEHUBAHUSA 3HAHUM, YMEHUH, HABBIKOB U
(UJIN) ONBITA AEATEJIBHOCTH, XAPAKTEPU3YIOLIUX 3 TAIIbI
®OPMHUPOBAHUA KOMIETEHIIUH

IIpoueaypa oueHUBaHMS 3HAHU, YMEHHIl, HABBIKOB M (WJIH) ONIBITA 1eATEILHOCTH

CoBokynHocTh okua- | Komme- | CozmepaHue OLEHOUYHBIX 3aJaHUM A7 BBIBIEHHS C(OPMHPOBAHHO-
€MBIX PE3YJILTATOB 00- | TEHIMM | CTH KOMIIETEHIHMH y CTYJE€HTOB 10 3aBEPLICHHMU OCBOEHHS PAKTHKH
pa3oBaHUA CTYyICHTOB B (YpOBEHB OCBOCHIS)
(hopMe KOMIIETEHITUH 110
3aBEPLIEHUH OCBOCHHUS He 3aurteno 3adteHo
MPAKTUKU
3uarsp (1-ii 3Tam): IIK-4 | ®parmeHTapHbIe 3HAHHUS B 00- CdopMupoBaHHBIC, COEPKAIIIHC
MOUCK ONITHUMAJIbHBIX JIaCTU CUCTEMBI (PyHIAMEHTaIb- | OTHENIbHBIC IPOOETIbI, 3HAHUS B
YCJIOBHIA M 9KCTpeMyMa HBIX 3HAHWUH (MaTeMaTH4YecKnx, | obOjacTu cucteMsl (pyHmIaMeH-
DyHKIHH €CTECTBCHHOHAYUYHBIX, HHXKE- TaJIbHBIX 3HaHUH (MaTemMaTuye-
OTKIIMKA; PErPECCHOH- HEPHBIX U 3KOHOMHUYECKUX) VIl | CKUX, €CTECTBEHHOHAYYHBIX, NH-
HBIif M MCTIEPCHOHHBIH uaeHTH(OUKAINAN, POPMYITHPO- YKEHEPHBIX ¥ SKOHOMHYECKHX )
AHATH3 TAHHEIX. BaHUS U PELICHUS TEXHUUECKUX | IJIS1 MACHTU(HUKALNH,
Y TEXHOJIOTHYECKUX TPOOJIeM B | (DOPMYIIMPOBAHUS U PEIICHHS
00J1aCTH TETIOPHEPTETHKH U TEXHUYECKUX U TEXHOJIOTHYECKIX
TEIUIOTEXHOJIOTHIA. npoOieM B 00J1aCTH TEIUIO3HEpre-
OrtcyTCcTBHUE 3HAHUH THUKU U TEIJIOTEXHOJIOTUM.
Ymertn (2-1i 3Tan): [IK-4 | ®parMeHTapHOE YMEHHE IIPU- B nenom ycenemnoe, Ho conep-
BBIJICJTUTH COJIEPYKAHME MEHSITh CHCTEMY QyHAaMeH- Karlee OTJeNbHbIe TPOOesbl yMe-
U [TOCJIEI0BATEILHOCTD TaJNbHBIX 3HAHUH (MaTeMaTude- | HUE MPUMEHSTH CHCTEMY QyHa-
NefiCTBHIA IPH BBINOJI- CKHX, €CTECTBEHHOHAYYHBIX, MEHTANbHBIX 3HaHUH (MaTemMaTu-
HEHHMH HAYYHOTO HCClIe- WH)XEHEPHBIX U SKOHOMHYE- YECKHX, ECTECTBCHHOHAYYHBIX,
JIOBAHHSL; IIPOBOJIATE CKHX) JUIS UACHTU(DHUKAIINY, WHXEHEPHBIX U SKOHOMHUYECKHX )
06paBOTKY Pe3yIbTaToB (hOpMyITUPOBAHUS U PEIICHUS IUTS nAeHTHQUKATAA, POPMYITH-
KCITEPHMEHTA. TEXHUYECKUX U TEXHOJIOTHYe- POBAHMS U PEIIEHHS TEXHUUECKUX
cKuX npo0ieM B obaacTu Ten- U TEXHOJIOTHYECKUX Mpo0ieM B
JIOPHEPTETHKH U TEIUIOTEXHOJIO- | 00JIaCTH TETJIOIHEPT€THUKH U Tell-
TUil. JIOTEXHOJIOTHH.
OTCyTCTBHE YMEHUH
Bnapaerts (3-if 3Tan): [IK-4 | ®parMeHTapHOE IPUMEHEHUE B nenom ycnemnoe, HO compo-
HABBIKAMH COCTABIIATh HaBBIKOB MCIOJIb30BaHUS CH- BOJKatoIIeecs: OT/ACITbHBIMU
IIporpaMmy MccCiaea0Ba- CTEMbI (bYHI[aMeHTaIH)HBIX 3Ha- OolIMOKaMu IMPUMCHCHUC HABBIKOB
HIH B COOTBETCTRIH C HUI (MaTeMaTH4ecKux, ecre- UCIIOJIb30BaHUsI CHCTEMBI PyH 1a-
LENTBIO; METOMKOI CTBCHHOHAYYHBIX, HHKCHEPHBIX | MEHTAIbHBIX 3HAHUH (MaTemMaTu-
NPOBe/ICHHS FKCTIEPH- Y SKOHOMHYECKUX) JUIsl UJIeH- YECKHX, ECTECTBEHHOHAYYHBIX,
MEHTA. TuUKanY, GOPMYyIHUPOBaHUS | HHXXEHEPHBIX U 3KOHOMHYECKHX )
Y peIeHHs TEXHUUECKUX U TeX- | AJs uaeHTuHUKaunuu, GopmMyinu-
HOJIOTHYECKHX MPOOJIeM B 00J1a- | POBaHMS M PELICHUS TEXHUIECKUX
CTH TEIUIOPHEPTETHKH U TEIUIO- | U TEXHOJIOTHYECKUX MPOOJIEM B
TEXHOJIOTHH. 00J1aCTH TETJIOIHEPTETHKH U Tell-
OTcyTCcTBHE HAaBBIKOB JIOTEXHOJIOTHH.

OcBoeHne JUCIHHUITIIIMHBI 3aKaHYUBAaCTCA HpOMeH(YTOqHOﬁ aTTeCTaHHeﬁ 06yqafoumxc;1.

[TpomexyTouHas arTecTanys NMpU3BaHa OLIEHUTh KOMIETEHIIMH, CPOPMHUPOBAaHHbIE Y 00yJaro-
IIUXCA B Ipoliecce 00ydeHus: 1 00ecnedrnTh KOHTPOJIb KaueCTBa OCBOCHHMSI MporpamMmsbl. J{J1st KOHTpouis
pe3yabTaTOB OCBOEHHS OOYUYaIOIIMMHUCS Y4eOHOro Marepuana Mo JAUCHUILIMHE, MPOBEpKa M OIEHKa
3HAHUM, MOJIyUEHHBIX 3a ceMecTp (Kypc), pa3BUTHS TBOPUYECKOTO MBIIUICHUS, TPUOOPETEHNS HABBIKOB
CaMOCTOSITENIbHON pabOoThl, yMEHUSI IPUMEHATh TEOPETUYECKHE 3HAHUS MPU PEUICHUH NMPAaKTUYECKUX
3a/1a4, OILICHKU 3HAHUIl, yMEHHH, HaBBIKOB U YPOBHS C(HOPMUPOBAHHBIX KOMIIETEHIMI 00yJaromuxcs
[IpEAYCMaTPUBAETCS 3a4ET.

3HaHUsI, YMEHMSI, HABBIKU U YPOBEHb C(HOPMUPOBAHHBIX KOMIIETEHIMI 00yJaromuxcs OleHu-
BAIOTCS HA 3a4€Te 110 WIKAJIe «3AYMEHO», KHe3AUMEHO.
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OTMmeTKa «3aumeno» BHICTABISETCS 00y4aloUIeMycs, €CJId OH YCBOWJI MaTepual, uCYepIibiBa-
IOLLE, TTOCJIE0BATENBHO, YETKO U JIOTMYECKH CTPOMHO €r0 U3JIaraeT, yMEeT TECHO YBSA3bIBaTh TEOPHIO C
MPAKTUKOM, CBOOOJHO CHpaBIs€TCS C BOIMPOCAMHU M JIPYTMMM BHJIaMU NPUMEHEHUs 3HAHUU, HE 3a-
TPYIHSETCSI C OTBETOM IIPU BUIOU3MEHEHUU BOIIPOCOB, OOOCHOBBIBAET IPUHSTOE PELICHUE, BIIAJEET
Pa3HOCTOPOHHUMU HABBIKAMH U TPUEMAaMU BBIMIOJHEHHS MPAKTUYECKUX 3a/1a4.

OtMmeTKa «He3aumerno» BHICTABISAETCS O0ydaroueMycs, KOTOPbIA HE 3HAET 3HAUUTEIbHOU Ya-
CTH MaTepuaia, JOIyCKaeT CYUIECTBEHHbIE OIIMOKU, HEYBEPEHHO, ¢ OOJBIINMH 3aTPYAHEHUSMU BbI-
IIOJIHSAET IPAKTUUECKHE PAOOTBHI.
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JIMCT PETUCTPALIMA U3MEHEHWI
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