





1 Henau 1 3a7a4M U3y4eHHUS AUCLHMILIMHBI

1.1. ]_Ie.]'lb AUCHUIIJIHHBI. MMOJIYYCHUE CTYJCHTAMU TCOPCTUICCKUX 3HAHUM U HABBIKOB
MPAKTUYCCKOT'O UCCIIENOBAHHUS B obOnactu MJIAHUPOBAHUA SKCIICPUMEHTA.

1.2. 3apauyu AUCHHUIVIMHBI: OCBOEHHE 3HAHUI TEOPETUYECKHUX OCHOB INIAHUPOBAHUS U
OpraHu3alMy SKCIEPUMEHTA, MOJYUYE€HHE HABBIKOB TUIAHUPOBAHUS DKCIIEPUMEHTA.

1.3. MecTto aucuuniunsl B cTpykrype OOII BO

Jucuunnuna «lInanupoBanue 5kCepUMEHTa» OTHOCUTCS K BAPUATHUBHOW 4acTw bio-
ka 1. Jucuummmasl (Monynu) ydeOHoro ruiaHa Hampasienust 27.03.01 Crampaprizamnusi u
METPOJIOTHL.

Hsyuennro nucuummeel «IlnaHupoBaHHe SKCNEPUMEHTA» AOJDKHO MPEALIECTBOBATH
n3yuenne nuctmiuive: b1.5.04 «Marematuka», b1.b.08 «Mudopmarukay. 3Hanus, npuodpe-
TEHHbBIE TIPU OCBOEHUH TUCIHILINHBIL, MOTYT OBbITh UCIIOJB30BAHbBI NIPH U3YUEHUH TUCLIUITINH:
b1.B.13 «Teopus u mpaxtuka ucneitanuii», b.1.B.JIB.09.01 «CoBpeMeHHbIe METOABI U CPEA-
CTBA UCTIBITAHHIY» W BBIMOJIHEHUH BBITy CKHOW KBaTH()UKAITMOHHON paboThl.

1.4 IlepeyeHb NIAHUPYEMbIX Pe3yJIbTATOB 00y4YeHHs MO AUCHHUIJIHHE (MOAY.JIIO),
COOTHECEHHBIX C MVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOEHHsI 00pPa30BaTeJIbHOH Mporpam-
MblI

N3yuenue naHHOW y4eOHOW AMCHMILIMHBI HAMIPABIEHO HA (popMUpOBaHUE y 00ydaro-
muxcst  obmenpodeccuonanbubx/mpodeccnonanbubix  komnerennui  (OIMK/TIK): OIIK-1,
ITK-19.

No Hunexc | Conepskanue koM- | B pesynbrare nzyueHus yueOHOH TUCIUILTHHBI 00Y-
o | Komme- | neTeHiun (vmm eé YAIOIUECs JOJDKHBI
" | TeHUMH YaCTH) 3HATH YMeEThb BJAJAETH
OIIK-1 | cmocoOHOCTLIO METOAbl IJIAaHU- | IPUMEHATh METO- | METOJAMH
pewmarb CTAaHAAPT- | POBAaHUS SKCIe- | Ibl  IUIAHUPOBA- | TUIAHUPOBAHHUS
HBIE 33/1a4H I1PO- pUMEHTa, HeOO- | HUSI 3KCIEePUMEH- | SKCIIePUMEH-
(beccuoHabHOM XOOMMbBIE  JUIs | Ta, HEOOXOOUMBbIE | Ta,  HEOOXO-
NesTeIbHOCTH Ha peuenus CTaH- | uis peLeHust | AUMBIMH IS
OCHOBE MH(pOpPMA- | DAPTHBIX 3a/1a4 | CTAHNAPTHBIX 3a- | pEIIeHUs
LIUOHHOM 1 Onb- npodeccro- nad  mpodeccHo- | CTaHIAPTHBIX
arorpaduueckon HAJbHOW  Jes- | HAJIbHON nes- | 3amad po-
KYJIBTYPBI C MIPH- TETBHOCTH  Ha | TEJIBHOCTH Ha OC- | eccuoHalb-
MeHeHHneM nH(pop- | ocHOBe uH(GOp- | HOBe HUHPOpMa- | HOH JesATelNb-
MAaIlHOHHO- MAlMOHHOI W | UOHHOW U OuO- | HOCTH HA OC-
KOMMY HUKAI[HOH- oubnmuorpadu- | muorpadudeckoii | HOBe HUHPOP-
HBIX TEXHOJIOTMM U | YECKOW KYJBbTY- | KYJAbTYpPbl C IMpPHU- | MALMOHHOW U
C y4€TOM OCHOB- pBl C NpHUMEHe- | MéHeHHneM  WH- | Oubmuorpa-
HBIX TpeOOBaHUH HUeM  uH}pOp- | GOopMaLIIOHHO- dudeckoit
UH(POPMALIMOHHON | MAalMOHHO- KOMMY HUKaLH- KyJbTYpbl €
6ezonmacHoOCTH KOMMYyHHKaIM- | OHHBIX TEXHOJO- | IPIMEHEHUEM
OHHBIX TEXHO- | THH M C y4eToM | nHpopMaiu-
JOTHHA U C y4e- | OCHOBHBIX Tpebo- | OHHO-
TOM OCHOBHBIX | BAHUH HWH(pOpPMa- | KOMMYyHHKa-
TpeboBaHui LUOHHOM 0e3- | HIMOHHBIX TEX-
UHPOPMALIMOH- | OMACHOCTH HOJIOTHH U C
HOI Oe30macHo- y4EeTOM  OC-













auarpamm "co-
CTaB — CBOI-
cTBO".

IInanuposanue
5KCIEPUMEHTa
MIPU U3YUYECHUH
MEXaHU3Ma sB-
nenuii. [Ipume-
HEHUE METOMA
HAaUMEHBIINX
kBaapatos. Hc-
MOJIb30BAHUE Me-
TOAA HAUMEHb-
LIMX KBaApPaTOB
MIPU U3YUYECHUH
MEXaHU3Ma s1B-
JIEHU B CIy4ae
byHKUMi HENTH-
HENHBIX M0 Ma-
pameTrpam.
IInanuposanue
5KCIEPUMEHTOB B
MaKeTe
STATISTICA

[InanupoBaHue SKCIIEPUMEHTA MPU U3yUe-
HUM MeXaHu3Ma siBjieHuil. [Ipumenenue me-
TOJa HAMMEHBIINX KBaApaToB. Mcnonb3o-
BaHUE METOAA HAUMEHBIINX KBaApaTOB MPHU
M3YUYCHUHN MEXaHU3MAa SIBJICHUI B CJIy4ae
(byHKIMI HEMMHEHHBIX 110 TTapaMeTpaM.
[InanupoBaHue SKCIIEPUMEHTOB B MMAKETE
STATISTICA

KP, JIP

2

ITpumeuanue: JIP — nabopatopnas padora, KP — konTponbHas pabora

2.3.2 3aHATHS CEMHHAPCKOr0 THIIA
He npenycMoTpeHs! yueOHBIM MIIAHOM

2.3.3 JlaGopaTopHbIe 3aHATHSA

HaumenoBanue nabopatopHsix padboT

®dopma TeKyLIero
KOHTPOJIA

OcHOBHbBIE XaPaKTEPUCTUKHU Cﬂy‘{aﬁHbIX BEJIMYHH, UCTIOJIB3Y EMbIX
B METOJaX IJIAHUPOBAHMA DKCIICPUMEHTA.

JIP, KP

[TonHbIH (paKkTOPHBIN SKCIIEPUMEHT.

JIP, KP

JpoOHbIi (hakTOPHBIN SKCIIEPUMEHT.

JIP, KP

OpTOroHaNbHBIA HEHTPATbHBIM KOMIIO3UITHOHHBIN ILJIAH.

JIP, KP

I'pagueHTHBIN METO MOUCKA ONTUMYyMA.

JIP, KP

MeTon KpyTOro BOCXOKACHUS MIPU MOUCKE ONTUMyMa.

JIP, KP

CUMILIEKCHBIH MCTOA NTOMCKaA ONTUMYMaA.

JIP, KP

HJ'IaHI/IpOBaHI/Ie BKCHepI/IMeHTOB HpI/I MATCMATHYCCKOM OITUCAHUU
auarpaMm 'cocTaB — CBOMCTBO".

JIP, KP

Hcnonp3oBanue MeTOa HAMMEHBIIUX KBAAPAaTOB MPU U3YUYECHUH
MexaHH3Ma SBJICHHUH B ciiydae QyHKUINH HEJTMHEHHBIX 110 rapa-
METPaM.

JIP, KP

ITpumeuanue: JIP — nabopatopnas padora, KP — konTponbHas pabora

2.3.4 llpumepHasi TeMATHKA KYPCOBBIX padoT (IP0eKTOB)
He npenycmoTpeHs! yueOHBIM MJIAHOM
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— B (hOpMe JIEKTPOHHOTO TOKY MEHTA.
I[aHHbeI NEPECUCHb MOXKET 6bITb KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTUHI'CHTA
00yHaromuxcsl.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jnsa popmupoBanust MpodeCCHOHANBHBIX KOMITETEHIIMH B MPOLIECCE OCBOSHHS Kypca
UCTIONB3YETCSl TEXHOJOTH MPO(eCCHOHATBPHO-PA3BUBAIOLIETO O0yUEHHsI, TIPEayCMaTPHBALO-
11asi He TOJBKO Mepenady TEOPEeTUYECKOro Marepuaia, HO U CTUMYJIMPOBAHUE MTO3HABATENb-
HBIX JI€HCTBUH CTYAEHTOB. YacTh JIEKLIMOHHBIX 3aHITHHA MPOBOAUTCS B (opMe mpoOIeMHBIX
nekuuid. B pamkax 71a0opaTOpHBIX 3aHATHA MPUMEHSFOTCS METOABI MPOEKTHOrO O0ydYeHUs,
HCCJIEIOBATEIbCKUE METOABL, METOJ KOHKPETHBIX CHTyauuid. B mpouecce caMOCTOSTENbHOU
JESATEIbHOCTH CTYIEHTBI YIIAyOJISIOT U PaCIIUpPSIOT TEOPETHUECKUE 3HAHUS, PEIIAt0T pacuéT-
HBIE 3a[a4y, TAKXKe 3aJaHMs, He TpeOyromne pacuéToB, HO JUIsl BBIMOJIHEHHST KOTOPBIX HEOO-
XOJMMO TlyOOKOE 3HaHHE COOTBETCTBYIOLIETO TEOPETUIECKOTO pa3ena.

Konu-
Bup 3anATHA Hcnonp3yeMble HHTEpaKTUBHBIE 00pa3oBa- ye-
Cemectp
(JI, ITP, JIP) TeJIbHbIE TEXHOJIOTHH CTBO
4acoB
5 JIP becensl 5
Pazbop curyanmii 6
PaboTa B MaJIbIX rpymmax 5
Hmoeo: 16

4. OueHoyHble cpeacTBa [Jisl TEKYLIero KOHTPOJIS yCHeBAeMOCTH M MPOMEKY-
TOYHOH ATTECTALHH
4.1 ®oHJ OLCHOYHBIX CPEACTB AJIsl IPOBEACHHS TEKYIeH ATTeCTALIUH

BAPUAHT KOHTPOJIbHOU PABOTHI Ne 1
no aucuuruiune “IlnaHupoBaHue sKCriepuMeHTa”
Hanpasnenue noarorosku — 27.03.01 Crannaptusauust U METPOJIOTHs

Paznensr paboueit nporpammel « BBenenuey», «Ilnanbl mepBoro 1 BTOPOro Mopsiikay
Bapuant 1

1. OcHOBHbBIE TOHATHUS MJIAHUPOBAHUA SKCIICPUMECHTA. CTATUCTUYICCKAA MOACIIb O6"beKTa,
cnocoOb! HakoIUIeHns1 HHpopmanuu 06 oObexTe.

2. Ha3znauenue nnaHoB nepsoro nopsiaka. Kak ctpourcst matpuna ninanuposanus 1102 B
¢dusndeckux u 6e3pa3MepHbIX nepeMeHHbIx? [IpuBenuTe npuMep, yKakuTe ee 0COOEHHO-
ctu. ['eomerpuueckuii odpa3 mana 103,

3. Kakyro popmy nMeeT mOBEpXHOCTh OTKJIUKA, TIOJyYaeMasi B Pe3yJIbTaTe BLITIOTHEHHUS
JD3? [IpuBeaute puCyHOK st ABYX(HAKTOPHOTO 0OBEKTA.

4. Kakue uzeu rnojokeHbl B OCHOBY METO/1a HAaMMEHbIINX kBanpatos? [Ipusectu npumep
BbIBOZIA (hOopMyI IS pacuera K03 PpuuneHToB GyHKIMH JIMHEHHOH 1O 3TUM KO3 hPuIu-
eHTaM (4UcI0 KO3 PUIMEHTOB PaBHO 3).

BAPUAHT KOHTPOJILHOM PABOTBI Ne 2
no aucuuruiine “TlnanupoBaHue s3KCrepuMeHTa”
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11.

12.

13.

14.
15.

16.

Hanpasnenue noarorosku — 27.03.01 Crannaptusanust U METPOJIOTHs
Paznensr paboueii mporpamMmbl « METOIBI TOMUCKA ONITUMY May

Bapuant 1

. 3amava moncka ontumyMa. O0iacTy, rme BO3HUKAeT HEOOXOMUMOCTh B PELICHUH 3TON 3a-

Javu.

. CuMIUIEKCHBIA METOJ MOMCKA ONITUMyMa MHOTOMEPHOH (PYHKLINU OTKJIMKA.

. Kak moxHO npeobpa3oBarh (PyHKUUIO HETMHEHHYIO MO MEPEMEHHBIM K JINHEHHOMY BHIY,

yAOOHOMY Il TIOCTIENYIOIIEr0 HAXOXKIEeHUs ee KO3 (PUIIMEeHTOB ¢ TOMOIIBIO MPOCTEHIIIe-
ro BapMaHTa METOJia HAMMEHbIINX KBaapaToB? IIpuBecTu Tpu pa3auyuHbIX IpUMepa.

. Kak, mone3ysice paznoxkeHneM (GpyHKIIUN HEMUHEHHOHN 1o koaddunmentam B psin Telnopa

U MPUMEHSISI UeH METO/a HAMMEHBLINX KBAIPATOB, PACCUUTATH KOIPPULMEHTHI U3BECT-
HOHM (PYyHKLMH MO dKCIePUMEHTaNIbHbIM NaHHbIM? [IpuBecTH mpumep pacyera s KaKoH-
1100 QYyHKIHMH.

4.2 ®oHJ OLEHOYHBIX CPEACTB AJIs1 NPOBEAECHHUS MPOMEXKYTOYHOH ATTECTALIUH
Bomnpocsl k 3auéty

OCHOBHbBIE TTOHATHUS TUTAHUPOBAHUS SKCIIEPHMEHTa: OOBEKT UCCIEenOBaHMs, (paxkTop, OT-
KJIK, [IJIaH SKCTIEPUMEHTA.

Cratuctudeckast Mozieslb 00beKTa, PYHKLUNHU OTKIMKA U UX Te€OMETpUYecKre 00passl.
OCHOBHBIE XapaKTEPUCTHKHU CIYYalHBIX BEJUYMH, HCIOJIb3yEMbIX B METONAX TUIAHHPO-
BAHUsI HKCIIEPUMEHTA.

CrnocoOwb1 HakorieHust uHpopmannu 00 odbekTe.

Ob6nacty, B KOTOPBIX HAXOAHUT MPUMEHEHHE TNIAHUPOBAHUE SKCIIEPUMEHTA.

Haznauenune 1 OCHOBHBIE OCOOSHHOCTH IIJIAHOB MEPBOTO MOPSIIKA.

Marpuna nojgHoro (pakTOpHOTrO SKCIEPUMEHTa M €€ CBOICTBA, reOMETpUYecKUuil obpas
miaHa [1P3.

Kaxue nien monokeHbl B OCHOBY MeTO/a HaMMeHbLINX kBanpatos? Ilpueectu mpumep
BbIBOAA (popmMyIt ISt pacdyera Ko3PPUIHEHTOB (PYHKUNN JTHHEHHON 10 3TUM KO3 PHUIu-
eHTaM (YUCIIO0 KO3(PPULIMEHTOB PaBHO 3).

Boruncienne ko3¢ UIIMEHTOB PErpeccuu B MOJHOM (PaKTOPHOM 3KCIIEPUMEHTE.
IIpoBepka OMHOPOAHOCTH OLIGHOK AUCIIEPCHH, TPOBEPKA 3HAUUMOCTH KO3 (PULIMEHTOB 1
aIeKBaTHOCTH YPABHEHUS PErPECCUH B TIOJHOM (PaKTOPHOM HKCIIEPUMEHTE.

Kakyio ¢opmy mmeer moBepXHOCTb OTKJIMKA, MOJy4daeMas B PE3yJIbTaTe BBITOJHEHUS
[I®3? IIpuBenuTe pUCYHOK IJIsI ABYX(PAKTOPHOTO OOBEKTA.

JpoOHBIN (HaKTOPHBINA SKCIIEPUMEHT; OOJIACTH €ro MpUMEHEHHus, Marpuia ruaHa [P0,
ee cBs3b ¢ Marpuuei 1D, reomerpudecknii odpas miana D3,

I'enepupyromye OTHOIIEHHS, ONMPEAEIAIONINE KOHTPACThI, CMEIIaHHbIe OLIEHKH K03 u-
LIUEHTOB ypaBHeHus perpeccun B D3,

Beruncienne ko3¢ puneHToB perpeccuu B IpoOHOM (PaKTOPHOM SKCIIEPUMEHTE.

Kakyio ¢opmy mmeer moBepXHOCTb OTKJIMKA, MOJy4daeMas B PE3yJIbTaTe BBITOJHEHUS
ADD?

Marpuna OpTOrOHAJIBHOTO IEHTPATBHOTO KOMIO3HLMOHHOTO TUIAHA, €€ CBOWCTBA, Ieo-
merpuueckuii obpas mana OLIKIL
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Odopmienne OTYETOB HOJDKHO TPOBOAMTHCS TIOCHE OKOHYaHMsA paldoOThl B
naboparopun. JlIs TOATOTOBKM K  3alUTe OTYeTa CleAyeT MPOAaHAJIH3HPOBATH
SKCIePUMEHTAJIbHbIE PE3YJIbTAThl, COMOCTABHTH HMX C HW3BECTHBIMH TEOPETHUYECKUMHU
NOJIOKEHUSMH, CIPABOYHBIMH HJIM JINTEPATYPHBIMH JAaHHBIMH, OOOOIINTH Ppe3yJbTaThl
UCCJIeZIOBAaHUI B BHJE BBIBOAOB MO padoTe, MOArOTOBUTH OTBETHI HA BOMPOCHI, MPHUBOAUMBIE B
METOIUYECKHUX YKA3aHUSX K BBIMOTHEHUIO JTaOOpaTOpHBIX padoT.

Mertoaudeckrue peKOMEHALUN IPENOAABATENAM IO METOAUKE POBEIECHNUs OCHOBHBIX
BU/IOB YUEOHBIX 3aHITHN

Jlexuun

Metoauka 4yTeHus JIEKIUN

Jlexumu SIBJSIFOTCSI OMHUM U3 OCHOBHBIX METOAOB O0YUEHHsI 10 AUCLIUILTUHE, KOTOPbIE
JOJIKHBI PEIIaTh CIEAYOHE 3a1a4U:

— H3JIOKUTb BAXHEHIIMH MaTepuag NpOrpamMmbl Kypca, OCBEINAOUIUN OCHOBHBIE

MOMEHTHI,

— Ppa3BUTb y CTYJACHTOB MOTPEOHOCTb K CaMOCTOSITENIbHON pabore Han y4eOHOW u

Hay4YHOU JIUTEPaTypoH.

I'maBHOM 3anauell KaXxaOU JIEKLUHU SIBJISIETCSl PACKPBITHE CYLUTHOCTH TEMBI U aHAJIU3 €€
TJIABHBIX MOJIOKEHUH. PexoMeHayeTcs: Ha MepBON JIEKLIUKM TOBECTU JO BHUMAaHMs CTYJEHTOB
CTPYKTYpPY KypcCa U €ro pasfensl, a B JaJbHENHIIEM yKa3bIlBaTh HAYAIO0 KaXX0ro pasnena, CyTh
U €ro 3aJayd, a, 3aKOHYHMB U3JIOKEHHE, MOJBOIUTH UTOT IO 3TOMY pa3neiy, YTOOBI CBS3ATh
€ro CO CIEAYIOLIUM.

Conepskanue NeKLHA

Copepxxanne Jekuwii ompenensiercss padodeit mporpammoirt kypca. Heobxomumo,
yroObl Kak#as JIeKIHMs OXBaThlBajla W HCYEPIbIBAa ONPENEeNICHHYI0 TeMy Kypca H
npeacTaBisia coOOH JIOrHYeCKH BIIOJHE 3aKOHYEHHYIO padoty. Jlydime cokpaTuTh TeMy, HO
HE JOMyCKaTb INepepblBa €€ B TaKOM MeECTe, KOIZla OCHOBHAs Mes €Ille MOJHOCTBIO He
packpaITa.

JlabopaTopHble 3aHSITHs

Metoanka npoBeaeHus 1abopaTOPHBIX 3aHIATUH

Hensimu npoBeneHust 1abOPaTOPHBIX PadOT SIBISIFOTCSI:

— YCTAHOBJIEHHE CBs3€H TEOPUU C TPAKTUKOW B (opMe HKCIEPUMEHTAIBHOTO

MIOATBEPIKACHHS ITOJIOKEHUH TEOPHH,

— o0ydeHue CTyJEHTOB YMEHHIO aHAJM3HUPOBATD MOJIYYECHHBIC PE3YIIbTATHL,
— KOHTPOJIb CAMOCTOSITENIbHON PabOThI CTYASHTOB 10 OCBOSHHUIO KYpCa;
— obydeHue HaBbIKaM MPOPECCUOHATBHON AEATENbHOCTH

Lenn nabopaTopHOTrO MPAaKTUKyMa AOCTHTAIOTCS HAMIYYIIUM 00pa3oM B TOM Ciy4ae,
€CIIM  BBIMOJIHEHUIO SKCIIEPUMEHTa TPEALIECTBYEeT OIpEeIeNieHHass IOATOTOBUTEIbHAS
BHeayauTopHas paborta. IlosTomy mnpenonaBartenb 0OO0si3aH JOBECTH 1O BCEX CTYIEHTOB
rpadUK BBIMONHEHUsT JAOOpPaTOpHBIX paboT ¢ TeM, 4YTOOBI OHU MOTJIM 3aHUMAThCS
LIeJICHANPABJIEHHON JOMAITHEN MOATOTOBKOM.

Ilepen HauajoM OYEPEAHOTrO 3aHATHUS IPENOAABaTENb AOJDKEH YIOCTOBEPUTHCS B
TOTOBHOCTH CTYy/IGHTOB K BBINOJHEHUIO JIAOOPAaTOPHOH pabOThl MyTeM KOPOTKOIO
cobeceoBaHUs U IPOBEPKU HAIMYHUS y CTYAEHTOB 3arOTOBJICHHBIX MPOTOKOJIOB MPOBEACHUS
paboThL.
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