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PABOYAS ITPOI'PAMMA JUCIHUITVINHBI
IVTAHUPOBAHME 1 OBPABOTKA PE3YJ/IbTATOB 3KCIIEPUMEHTA

Paspenbl padouel mporpaMMbI

1. IEJIN OCBOEHMA JUCLHUIT/IMHBI

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEPXKAHUE JUCHUITJIMHBL

4. ®OPMbI KOHTPOJIA OCBOEHUA JUCLHUTT/IMHBI

5. YYEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECITIEUEHUE JUCHWIT/IMHBI
6. MATEPUAJIBHO-TEXHMYECKOE OBECIIEUEHUE JMCIUITJIMHBI

IIpunoxeHus K paboueii nporpaMMe JMCIUILUIHHBI
e Tlpunoxenve 1. AHHOTaLMs paboueli MPOrpaMMbl

e Tlpunoxenye 2. TexHO/IOTUM ¥ (HOPMBI 00y IeHHST
o TIpunoxenue 3. @oH/bI OLEHOUHBIX CPEJCTB



1. OE/IN OCBOEHUA NTNCIINITVINHBI
Lenbto 0CBOEHUS JUCLUIIMHEI SIBJIsieTCsT OPMUPOBaHUe CJle[[yIOIIMX KOMIIEeTeHLIMI:

IMK-1.6 — CrocobeH MPOBOJUTL 3KCIIEPUMEHTHI M0 MCC/IEJOBAHUI0 TEXHOJIOTMUECKUX TapaMeTpPOB ornepanuii 00paboTKu MeTaslioB
JaB/ieHWeM TIO CTaHAAPTHBIM W 3a/laHHBIM MeTOAWKaM, o0pabaThiBaTh W TEXHHUECKH TPAMOTHO O(OpPMJISTH pe3y/bTaThl HayuHO-

HCC/Ie10BaTeIbCKUX PaboT B 06/1aCTH MAIIMHOCTPOEHHUS

(DOPMI/IPOBaHI/II-O KOMHETEHL[I/Iﬁ CJIY>KUT AOCTWKEHUE C/IeAYHOLUX pe3y/ibTaTOB O6paBOBaHI/IHI
IIK-1.6

3HAHUA!
MeTOA0J/IOTUHU ITPOBeIeHN HayUHBIX I/ICC]IE/:[OBaHI/Iﬁ CJIOKHBIX TeXHHUYECKHUX U TeEXHOJIOTHUYeCKUX CHUCTEM,

COBpeMeHHbIe KOMITbHOTePHbIE I/IHCl)OpMaLU/IOHHLIE TEeXHOJIOTUKU 06pa6OTKI/I JaHHBIX B HAYyUYHbIX UCC/IeJOBAHUAX;
COBpEMEHHLIX METOI0B l'[pPIK}'[a,E[HOIZ CTaTUCTHKU: Oa30BbIe npoueaypsl O6pa60TKI/I JAaHHBIX, METO/JbI MaTeéMaTUUeCKOIro
TJIAHWUPOBAHUSA 3KCIIepUMeHTa, MeTOABI aHa/ll3a BDeMeHHBIX DAJ0B U KOHTPOJIA KayeCTBa, MHOTOMEDHBIE MeTOAbI CTaTUCTUYECKOT'O

aHa/n3a;

YMmeHus:
NPpOBOAWUTL HAYUHbIE UCC/I€10BAHUSA I/ICCJ]E,HOBBHI/II\/'I CJIOKHBIX TEXHUYECKHX U TEXHOJIOTHYECKUX CHUCTEM;

HCITI0/Ib30BaTh COBPEMEHHbIE METOABI HpI/IK]IﬂAHOI\/‘I CTaTUCTHUKU B TEXHUYECKHX TMPUTIOKEHUAX;

HAebIKU:
HCI10/1Ib30BaHWs KOMITBIOTE€PHBIX I/IH(l)OpMaL[I/IOHHLIX TEXHOJIOT Ui O6pa6OTKI/I AAaHHBIX B HAyUYHBIX UCC/I€JOBAHUAX.
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2. MECTO JUCIIAIUINHBI B CTPYKTYPE OOII BO

Oucuuniza INTAHUPOBAHUWE 1 OBPABOTKA PE3YJIBTATOB SKCITEPMIMEHTA siBrsieTcs AUCLMIVIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa3oBare/IbHBIX OTHOIIEHHH 0/10Ka 1, porpaMMbI TIOATOTOBKH 10 HarpasieHuto 15.03.01
MawuHocmpoeHue.

CopiepkaHue AUCLUIIMHBI SBJISIETCS IOTUYeCcKUM rpozo/pkeHueM aucuuruivi: BBICIIIAST MATEMATUKA.

Copiep)kaHve [UCLIMIUIMHBL  SIB/ISIETCS ogHOBoﬁ Ans ocoennst gucuyumid: TEOPUS OBPABOTKH METAJLI/IOB
JABJIEHUEM, TEXHOJ/IOTUA XO/JIOAHOU OBBEMHOUN HITAMIIOBKH, 3KCIIEPMMEHTAJ/IBHBIE METO/bI B
OBPABOTKE JIAB/IEHUEM, TEXHOJIOT'HS1 JINCTOBOM INTAMITOBKH.

ITpenBapuTe/bHBIE KOMITETEHIUH, C()OPMUPOBAHHEIE ¥ 00yUarOILerocs A0 Hauasa U3yueHus JUCLIUIUINHBL:

¢ OIIK-1 — CriocobeH MpUMeHsTh eCTeCTBeHHOHAyUYHbIe 1 00IjerH)KeHepHbIe 3HAHHSI, METO/bl MATEMaTHUeCKOTO aHa/u3a U
MO/le/TUPOBaHMUs B TIPO(eCCUOHATLHOM JiesiTeNbHOCTH



3. CTPYKTYPA 1 COAEPXKAHUE ANCIAITI/INHBI

OOb1wjast TPYA0EMKOCTh AVCLMIUIMHLI COCTaB/sieT 3 3.e., 108 u.

3.1. Copep:xaHue (JUAAKTHKA) AUCLUTIMHBI
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Pazpen 1. 11 ¥ ux omnoKu. 1.1 .TTpué 1.2. Oxpyrnenue
3 6 npUb/IIKEHHBIX 3HAUEHHH, TPaBuIIo JorosiHeHust 1.3. 3Hak ook npubmkeHHbIX 3Hauenuit 1.4. Knaccndukarps 12 1 1 11 5
npub/mKeHHbIX urcen 1.5. Bepubie 1upbl B MPUO/IMKeHHbIX 3HaUeHMsIX urces 1.6. 3anuchk npub/ImKeHHbIX 3HaUeH i uncert.
3 6 Paspen 2. Oci THYECKHE {efiCTBHS C uuces. 2.1. Marble Be/IMUMHBI Pa3IMYHbIX 10 1 1 9 10
ropsizikoB 2.2 CriokeHHe MPUO/IIDKeHHBIX uncen 2.3. YMHOXeHHe TpHu( unces 2.4. IIpakTHueckue peKoMeHaLuu.
Paspen 3. IlorpemHocTi i ¢ Ui ¥ 061as Teopus omuboK (morpemnoctei). 3.1. OCHOBHbIE
3 6 3a/1aun Teopuy OUMGOK 3.2. OmNOKUGYHKIUK OfHOI U /JBYX HE3aBUCHMBIX IlepeMeHHBIX 3.3. OmubKy (yHKIHH HECKONIbKUX 13 1 1 12 20
He3aBHCHMbIX TepeMeHHbIX 3.4 BTopasi 3a/1aua Teopun ommbok 3.5.0mpejjesienne Hanbosee BLITOAHBIX YCIOBHIX H3MepeHHst
(TpeThs 3aziaua).
Paspen 4. BeposiTHOCTHAs OLiEHKA C/Ty4aiHBIX MOrPenHoCTeli u3Mepenuii. 4.1. O61He 3aKOHOMEPHOCTH CJTy4aiHbIX OIMGOK
4.2. OcHoBHast (hOpMyJIa TeOPHH CITyYailHBIX OIMOOK (3aKOH HOPMa/ILHOTO pacrpezesenusi) 4.3. VHTerpas BeposiTHOCTel 1 ero
3 6 BbluKc/eHne 4.4. TTocryar cpejiHero apudmerrnyeckoro 4.5. Mepa TOUHOCTH //isi TOUHbIX 3HAUYeHWi OLIMOOK U /15l OTKJIOHEHH 23 3 3 20 20
OT cpejiHero apugpmeTnueckoro 4.6. [IorperHOCTH U3MepPeHHH — Cpe/iHsis apu(MeTHyecKas, BepOsTHAs 1 CpefHss 4.7.
TeoMeTpuueCcKHii 3HaUeHHsI.
3 6 Paspen 5. I'paduueckuii aHA/IH3 pe3y/IbTaToB 3KcnepuMenTa. 5.1. [padrueckoe H300paKeHNe Pe3y/bTaToB SKCIIepHMeHTa 5.2. 8 0 0 8 5
d)yHKLlHOHa/'IbeIE LLIKa/Ibl U UX NIPUMEHeHue.
Paspen 6. IpeacTaBieHHe pe3y/IbTaToOB SKCIIEPHMEHTA € IIOMOIIBI0 MaTeMaTHYeCKHX Mojesten. 6.1. JInHelHbIi
3 6 perpeccHoHHbIi aHanu3 (rpaduyeckuii MeToy onpezeneHust Ko3QMULIMEHTOB Perpecchi, MeTO/ CPeJJHIUX, METO/, HAMMEHbLLINX 24 0 0 24 20
KBa/[paToB, npuMeps). 6.2. AJleKBaTHOCTb IMHeliHO# Mozenu. [JoBepuTesbHbIe rpaHuLbl. 6.3. OCHOBBI KOPPe/IALIHOHHOTO
aHasi3a. 6.4. OCHOBBI JUCIIEPCHOHHOTO aHa/u3a.
Paspen 7. CtaTHcTHYeCKHe I p IKC Ta. 7.1. TTacCUBHBIH ¥ aKTUBHBIH SKCIIEPUMEHTBI. 7.2.
3 6 OCHOBHBI€ T10/I0)KeHHs U onpeieNieHnst. 7.3. MaKTopkl ¥ TpeGoBaHus, NpeibsiB/seMble K HUM. 7.4. BbiGop Moaenu. 7.5. TTonHbIi 18 0 0 18 20
(haKTOPHBIH SKCIIEPUMEHT.
Bcero 3a 6 cemecTp 108 6 6 102 100
Bcero no AucnunInHe 108 6 6 102 100
3.2. AyATOPHBII NPAaKTHKYM
N Homep u Oobem,
o
n/n HavMeHOBaHUe pasjie/ia Tema MNPAaKTUYECKOr'0 3aHATUA ayna.
AUCIHUITI/THHBI yacoB
Pa3,qen 1. HpI/I6]II/I)KEHHLIe 3HaueHUs Be/IMUHMH. OprFJ’IEHI/Ie HPI/I6J'II/DKEHHI>IX 3Haq6HHﬁ, TIpaBUJIO
1 [pubmKkeHHbIe [OTIO/THeHNs1. 3HAK OIIMOO0K MpUOIMKeHHBIX 3HaueHul. Kinaccudukarus mpubamkeHHbIX 1
3HA4YeHWs BeJIMUMH U UX |YKCeJ. BepHLIe L[I/Id)pbl B le/l6fII/I)KeHHIJIX 3HaUeHUSIX urcesl. 3anuch HDHGJ]I/I)KEHHBIX 3HAUEHUI
OmuoKH. uncer.
Pazpen 2. OcHOBHBIE
aprudmMeTHUeCKHe
by eHCTBHA C Marible BeJTMUMHBI Pa3/IMuHbIX ITOPAAKOB. CnoxeHue le/l6}'II/I)KeHHIJIX yrces. YMHOXXeHUe 1
A HpI/I6JII/I)KeHHI>IX uuces. HpaKTI/I‘-IECKI/Ie PeKOMeH/Jalliu.
HPI/I6J'II/DKEHHI>IMI/I
3HA4YeHUSIMH UYHCeJl.
Paspen 3. ITorpewHoct
l'[pI/I6J'II/DKeHHLIX OcCHOBHBIE 3a/la4yy TeOpun o160k, OumbKu (byHKI_II/II/I O,E[HOIL/’I " ABYX HE3aBUCUMBIX
3 3HAUEHUI beHKL[Hﬁ u TIepeMeHHBIX. Ommbku d)yHK].[I/II/I HEeCKOJIbKMX He3aBHCUMBIX ITepeMeHHbIX. BTOpaﬂ 3ajiadya 1
o61jas Teopust olMbOK |[Teopun omuboK. OnpeseneHre Harbosee BLITOJHBIX YC/IOBHI H3MepeHust (TPeThs 3a/aua).
(morpelHocTeit).
4 O6pa60TKa BI>I60pKI/I SKCIIepUMEHTAa/IbHbIX JaHHBIX 1
OO6111e 3aKOHOMEPHOCTH CJTyYaitHbIX ourbok. OcHOBHAast (hOpMy/ia TEOPUM CTyUalHbIX
Pa3,qen 4 oIInboK (3aKOH HOPMaJIbHOT'O paCHpe,Z[eerHI/IH). HHTEFpaH BepOHTHOCTeﬁ U ero BbIUHC/IeHHe.
5 Be OHTH(.)CTHaH OIIeHKA HOCTyJ'IaT cpeaHero apI/I(t)MeTI/I‘«IeCKOFO. Mepa TOYHOCTH [Jis1 TOUHBIX 3HAUEeHUH OIIHOOK 1 AJisd 1
o pqaﬁHblx " OTKJIOHEeHWH OT cpefiHero apudmMeTHueckoro. [1orpemHoCT U3MepeHnid — CpeaHsis
y v apI/IClJMETI/I'-IE‘CKaH, BeposTHadA U CpeHss.
MorpemHocTen =
3 OBepUTe/IbHbIM MHTePBaJl U [IOBepUTe/IbHAsi BePOSITHOCTh U UX ornpefieneHue. CpeaHue
HU3MepeHNU.
6 KBaJpaTUYHbIE OLIMOKU Cl)yHKL[I/II/I U3MEPEHHBIX BETUYHH. HPI/IHL[I/IHI;I OLIeHKU TTPUTrOAHOCTH 1
pe3y/ibTaToB. OL[EHKa OQHOPOAHOCTH AUCIIEPCHH. CpaBHEHI/Ie pe3y/ibTaToB [ABYX
SKCIIepUMEHTOB.
Bcero 3a 6 cemecTp 6
3.3. CamocrosTensHas pabora crygenra (CPC)
Ne Homep U HAMUMEHOBdHHE pa3je/ia OG’BEM,
CojaepxaHue yueOHOro 3aJaHus
n/n JAHUCHHUII/TUHBI yacoB
1 Pa3,qen 1. le/l6J'II/I)KeHHbIE 3HaueHus BeJIMYUH U I/Iay'{emle npefyCMOTPEeHHbIX pa6oqeﬁ nporpaMMoﬁ AUAaKTHYEeCKUX 11
WX OIIAOKH. e/IMHUL] TI0 peKOMEeH/1yeMOil iuTeparype.
7 BrimosHenue foMaiiHero 3aganus 13-1 (1 3agaua, onpesenenye 3
PHB,I[EII 2. OCHOBHBIE apI/I(l)METI/I‘—IECKI/Ie AEﬁCTBI/IS{ HOFpemHOCTEﬁ BBIUKC/IEHUH C HpI/IGHI/I)KEHHbIMI/I ‘{I/ICJ'IaMI/I).
3 C NPUG/IHKEHHBIMU 3HAYEHUAMH UMCel. VI3yueHre NpeZlyCMOTPeHHBIX pabouei MporpaMMoi AuAaKTHUe CKUX 5
€IUHMUI] T10 pEKOMEHAYEMOﬁ JuTeparype.
4 Pa3pen 3. TTorperiHoCTy MpUOIMKEHHBIX V3yueHue npeayCMOTPEeHHBIX pabouei mporpaMMoii AuAaKTHUe CKUX 5
3HAYeHUH Cl)yHKL[I/H/I 141 06an;[ Teopus orboK €JUHMUIL] T10 PEKOMEeHJyeMOU JInTeparype.
5 |(morperuHoCTeH). Boinonnenue gomaitHero 3aganus [13-1 (2 3ajaua, orpeseneHue 7
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I MOTPEIIHOCTeH BHIUMCIEHUH ¢ PUOTIKeHHBIMH YMC/IaMy). I
6 BeimosiHeHre foManiHero 3aganus [13-2 (o6paborka BEIOOPKH 6
Paznen 4. BepossiTHOCTHAas! OLIEHKa C/TyyaiiHbIX 9KCIepUMEeHTa/IbHBIX [JaHHBIX).
7 TIOTPELIHOCTeH U3MePeHWH. V3yueHue NpeslyCMOTPEeHHBIX pabouei mporpaMMoi AuAakTHue CKUX 14
e/IMHUL] TI0 peKOMEeH/1yeMOi1 IuTeparype.
8 Paspen 5. I'paduueckuii aHanu3 pe3ysibraTtoB V3yueHue NpesyCMOTPEHHBIX paboueit mporpaMMoit AuAaKTHUe CKUX 8
9KCIIepUMEeHTa. eIUHUL] 110 PEKOMeH/lyeMOo# JIuTeparype.
9 |p V3yueHue npelyCMOTPEHHBIX paboueli MPOrpaMMoN UJaKTHUe CKUX 14
asgen 6. [IpencrasiieHne pe3ysbTatoB e/MHHL] 10 PEKOMEH/yeMOit TTepaType.
9KCIIePUMEHTA C TIOMOIIBI0 MaTeMaThyeCKAX -
10 MozIeTIe. BrinosHeHue foMaliHero 3aganus [13-3 (KoppersLuoHHbIN aHamu3). 5
11 BeinosHeHue foMaliHero 3afanus [13-4 (AucrepCcuoHHBIN aHamus). 5
Boinonnenue gomaiiHero 3aganus [3-5 (mocrpoeHue
12 MaremMaTh4eCcKOi MOZe/H TI0 pe3y/bTaTaM MOHOTO (HaKTOPHOTO 6
Pazgen 7. Cratuctryeckue MeTO/bI
TJIaHUPOBAHUS FKCIIePUMEHTa. ABYXYPOBHEIO SKCTIEPHMEHTA). = -
13 M3yuenue TIpe/lyCMOTPEHHBIX paboueii mporpaMMoi TUIaKTUUe CKUX 12
eIUHUL] TT0 PEKOMeH/IyeMOH JIuTeparype.
Bcero 3a 6 cemecTp 102
4. ®OPMbI KOHTPOJISA OCBOEHUSA TNCHUITJINHBI
CEMECTP HEJE/IU CEMECTPA
1/2(3 /4 5 6 7 9 10 (11| 12 |13 | 14 15 16 17
6 TexkK | OP | O3 TekK, 3 ap a3 O3 | TexkK | [OP 13, 3au.
YcnoBHbIe 0003HAUEHMS:
e [P — quarHocTuueckas pabora;
o TexK — Bompocs! jj/1 TEKyIero KOHTpOoJIs;
o [13 — foMallHee 3a/laHue;
® 3ay. — 3ayeT.

TeKyuuii KOHTPOJ/Ib YCIIEBAEMOCTH CTY/IEHTOB ITPOBOJAUTCS B IUCKPETHBIE BPEMEHHBIE HHTEPBAJIbI B C/IAYIOMIUX (hopMax:
[MarHocTUueckas pabora;
BOIPOCHI |15 TEKYIL[Er0 KOHTPOJIS;
[loMalliHee 3ajlaHue.

HpOME)KyTO‘-[Haﬂ dTTeCTalud IpoBOAUTCA B ¢)opMax:
3a4eT.
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5. YAEBHO-METOJJMYECKOE ¥ TH®OPMAIIMOHHOE OBECHEYEHHE
JCITATITAHBI

5.1. OcHoBHas MTeparypa o AUCLUIIMHE:

1. A. 1. Bap6oteko, B. A. KyauHos, I1. A. IToHkpatoB. . [TnaHupoBaHye, OpraHu3aLys U poBe/ieHre HayuHbIX UCC/Ie/JOBaHUH B
matHoctpoeHun. Crapsbiii Ockon: THT, 2021, an. pec.

2. H. Y. Hectepog. . [TnanupoBanue u 06paboTka pesynsratoB skcrepumenta. CI16.BI'TY "BOEHMEX" um. [I. @. YcruHoBa, 2017,
65 3K3.

3. H. U. Hectepos. . ITnanupoBaHue u 06paboTka pe3ynsraToB KcrepumenTa. CI16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2017,
3J1. pec.

4. C. B. Boukapég, H. H. Bacunbesa, A. JI. FanuHoBckui. . [LnanrpoBaHye u 06paboTka pe3ynsratoB sKcriepumenTa. Ctapbiii Ockorm:
THT, 2020, 3n. pec.

5. C. B. Boukapés, T. B. BacunbeBa, A. JI. FanuHoBCcKUi. . [T1aHupoBaHye u 06paboTKa pe3ynbTaToB KcrepuMenTa. Crapbiii OCKou:
THT, 2020, 351. pec.

5.2. [lononHuTeNbHAS MUTepaTypa Mo AUCLUIIMHE:
He TpebyeTcsl.

5.3. [Tepuoguueckue u3faHuis:
He TpeOyroTCs.

5.4. TlepeueHb pecypcoB MH(OPMALFIOHHO-TeJIeKOMMYHHKAL{HOHHOH ceTH "VIHTepHeT", He0OXOAUMBIX 151 0CBOHHUS JUCIUTUIMHEI,
3/IeKTPOHHBIE OUO/IMOTEYHbIE CUCTEMBI:

1. http://www.tnt-ebook.ru/ (35C Tonkue Haykoémkue TexHonoruu (THT));;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®yHnameHTanbHas 6ubmoreka BI' TY
«BOEHMEX» um. [1.®. YcTUHOBS;

3. https://moodle.voenmeh.ru/course/view.php?id=4003 — BI'TY &quot;BOEHMEX&quot; um. [].®. Ycrunora // Moodle: Bxox Ha
CauT;.

CoBpeMeHHbIe Npo(eCcCHOHaIBHBIE Oa3bl JaHHBIX:
1. https://rusneb.ru — HauonanbHast nekTpoHHast 6ubimoreka (HIB);
2. https://cyberleninka.ru/ - Hayunast 3/ekTpoHHast 6ubnuoreka «KubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - [TonHoTekcToBast 3/eKTpoHHast 6ubuoTeka Poccutickoro ¢oHza GyHAaMeHTaIbHbIX
WCC/IeJ0BaHUM.
WHbopmaroHHbIe CIIPaBOYHBIE CHCTEMBI:
1. TexakcrnepT — MH(OpPMAIMOHHEIH MTOPTaT TEXHUUECKOTO perynupoBanusi: Hopmel, ipaBuia, craHAapThl PD;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[] TOCToB cobCcTBeHHOIi reHepaLyn
BI'TY "BOEHMEX" um. [. ©. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranTIIntoc- nH(poOpMaLMoHHBIM IOpTan NpaBoBoi HHGOPMALH.
5.5. TIporpammHOe obecrieueHue:
1. Mathcad Prime 3.1.

5.6. VlHpopMaLoHHbIe TEXHOIOTHU:

B3auMoyzielicTBre ¢ obyuatorumucs nocpezcrsoM SM1OC Moodle BI'TY « BOEHMEX» um. [1.®. YcTHHOBa.
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6. MATEPAJ/IBHO-TEXHUYECKOE OBECITIEYEHUE JUCIIUITINHbBI

6.1. IIpakTHUYeCcKHe 3aHATHUSA:
1. Mathcad Prime 3.1.

6.2. ITpouee:

1. pabouee MeCTO IperofaBaresns, OCHAIIEHHOe KOMITbIOTEPOM C JJOCTYIIOM B VIHTepHeT;
2. paboure MecTa CTy/|eHTOB, OCHall|eHHbIe KOMITbIOTePAMH C JOCTYIIOM B VIHTepHeT, npe/jHa3HayeHHbIe [J1s paboThI B 3/IEKTPOHHON
obpa3soBaresbHOM cpejie.



TIpunoxenue 1
K paboueii mporpaMme M CIUIITHHBI
TUTAHUPOBAHUE 1 OBPABOTKA PE3YJIBTATOB 3KCIIEPUMEHTA

AnHoTanus padoueii mporpaMmsI

OucyunmiHa INTAHUPOBAHUWE U OBPABOTKA PE3YJ/IBTATOB 3KCIIEPMMEHTA sBnsieTcss OUCLMIUIMHON YacTH,
(opMupyemoii yuacTHHKaMH 00pa3oBaTe/JbHBIX OTHOLIeHMH 0yioka 1, mporpamMMbl TOATOTOBKM 1O HarpaeieHuto 15.03.01
MawwuHocmpoeHue. OucupriiiHa peanusyeTcs Ha ¢akynsretre E Opyxkue u cuctembl Boopykenus BI'TY "BOEHMEX" um. [1.®.
Yerunosa Kaeapoit E4 BBICOKOSHEPTETUUECKUE YCTPOMCTBA ABTOMATUYECKUX CUCTEM.

[ucuurnvHa HallenieHa Ha GOpMUpOBaHUe KoMNnemeHyull:
[1K-1.6 CrniocobeH NpOBOAWTH SKCIEPUMEHTBI 10 HCC/IEAOBAHMIO TEXHOJIOTMUYECKUX I1apaMeTpoB orepanyii 006paboTKu MeTasuioB
JlaB/ieHVeM TI0 CTaHJApPTHBIM M 3aJaHHBIM MeTOZWKaM, o00pabaTelBaTh M TEeXHMYECKHM I'PaMOTHO OQOPMIIATH De3y/bTaTbl HayuHO-
HCCIIe0BaTebCKUX paboT B 06/1aCTH MAIIMHOCTPOEHHUSI.

CopiepkaHue JUCLIMIIMHBI OXBaThIBaeT KPyr BOIPOCOB, CBSI3aHHBIX C 06pabOTKOH pe3y/bTaToB KCHePHUMEHTaIbHBIX MCCIeJ0BaHUN U C
IJIaHAPOBAaHUEM SKCIIEDUMEHTOB (NPUO/MDKEHHble 3HAueHHWsl BEJMYMH M MX OLIMOKM; OCHOBHble apudMeTHueckue [JelCTBUS C
TIpUO/IIKeHHBIMY 3HaUeHHUsIME UHCelT; TIOTPelIHOCTH NPUOIKeHHbIX 3HaueHWH (YHKLMH 1 ob1rast TeopHst OmMOOK (MOTpemrHocTel);
BEPOSITHOCTHAsI OLleHKAa C/IyYalHBIX TIOTPEIIHOCTe HW3MepeHWH; rpaduueckuii aHaiu3 pe3y/bTaToB 3KCIepUMEHTa; IIpefCTaBJieHHe
Pe3y/IbTaToB 3KCIepUMeHTa C TIOMOLLbI0 MaTeMaTH4eCKUX MoZe/el; CTaTUCTHUeCKHe MeTO/Ibl TI/IaHUPOBaHHUSI SKCIIEPUMEHTA).

TTporpamMMo¥ JMCLIMIIMHBI TIPeJyCMOTPEHBI CeAYIOIe BUABI KOHTPOJIA:

TeKylmuii KOHTPO/Ib YCIIEBAaEMOCTH CTY/I€HTOB ITPOBOAUTCS B IUCKPETHBIE BpeMeHHbIe HHTepBaslbl B C/IeAYIOLIUX (opMax:
e 7MarHOCTHYeCKast paboTa;
e BOTPOCHI JJIs TEKYILIero KOHTPOJIS;
e /lOMalllHee 3a/laHue.

HpOMe)KyTO‘IHaH dTTeCTalud IIpoOBOJUTCA B (bopMax:
e 3auyeT.

OG611jast TPYJOEMKOCTb OCBOEHHS [JUCLIMIUIMHBI cocTaessieT 3 3.e., 108 u. ITporpammoli AWCLMIUIMHBI MPEJYCMOTPEHbI MPaKTHUeCKHe
3aHsATHA (6 U.), camocTosiTennbHas pabora cryzenTa (102 a).
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TIpunoxenue 2

K paboueii nporpaMme M CIUIITHHBI
TUVTAHUPOBAHUE 1 OBPABOTKA PE3YJIBTATOB 3KCIIEPUMEHTA

TEXHOJ/IOI'MA 1 ®OPMbI OBYUEHMSA

PekomeHAaumn

10 OCBOECHMI0 JUCIHUIIVIMHBI /Il CTy/i€HTa

TpyZoeMKOCTb OCBOEHMs [JUCLMIIMHBI cocTapisieT 108 4., u3 HUX 6 Y. ayAUTOpHBIX 3aHATHH, U 102 4., OTBeJjeHHBIX Ha

CaMOCTOATE/IbHYIO paGOTy CTy€eHTa.

PeKkoMeH/jalvK TI0 pacripe/ie/ieHHI0 yueOHOro BpeMeHH T0 BU/IaM CAMOCTOSITe/TbHOW PaboThI U pa3zesiaM JUCLUITMHBI TPHUBe/IeHbI

B TabsuIe.

KoHTposb 0CBOEHMST JUCLIMILIMHBI TPOU3BOAUTCS B COOTBETCTBUHM C [To/I0)KeHHeM O TeKyIleM, pyOe>KHOM KOHTpOJIe yCIieBaeMOCTH

Y IPOME)KYTOUHOM aTTecTaruy 00yJaroIuxcs.

®DopMBI KOHTPOJISI ¥ KDUTEPUH OL{eHHUBaHMS ITPUBeZIeHbI B IIPMJIOKeHHNH 3 K Paboueii mporpamme.

HanmeHoBaHue padoThI PekomeHyemas jiuTeparypa pr,l“.[(():;lVéKOCTb,
Paspen 1. [Ipub/imkeHHbIe 3HAUCHHUS BeJIMUHH U UX OLIHOKH.
H. Y. Hecrepos. . [1nanupoBaHue 1 06paboTka pe3ynsTaToB
. . skcriepumenTa: CIT6.BTTY "BOEHMEX" um. []. ®. YcTHHOBa,
V3yueHue TpeZlyCMOTPeHHBIX paboueii mporpaMmMoit 2017 (1)
/WMJIAKTUIECKIX €MHMUI| TI0 PEKOMEH/LyeMOi C. B. Boukapés, T. B. BacunbeBa, A. JI. I'aTMHOBCKUIA. . 1
TUTeparype. .
InanupoBaHue 1 06paboTKa pe3y/bTaToB KCIIepPUMEHTa:
Crapsiit Ockon: THT, 2020 (2)
Wroro no pasgeny 1 11
Paspen 2. OcHoBHbIE apr(MeTHYeCKHe [JeiCTBUA C IPUOIIDKeHHBIMH 3HAaUeHUSIMHU YHCel.
BoinonHenue gomariHero 3aganus [J3-1 (1 3agaua,
Egﬁ%ﬁx:;ﬁb?ﬁ?‘fiig;;e; BRIHHCIIEHHI € H. . Hectepog. . ITnaHupoBaHue ¥ 06paboTKa pe3y/bTaToB 3
- = skcnepumenta: CII6.BI'TY "BOEHMEX" um. [I. ®. YcTiHOBa,
V3yueHue NpeZlyCMOTPeHHBIX paboueii mporpamMmMoit 2017 (2)
[IMJAKTHYeCKUX eJHUL] IT0 PeKOMeH/[yeMoi 6
JTEepaType.
Wroro no paspeny 2 9

Paspen 3. [TorpemHocTH NpHO/IMKEHHBIX 3HaUeHUH (QYHKIMI U 001jasi TeOpHUsA OIHO0K (MOrpemHocTei).

V3yueHne nipelyCMOTpeHHBIX paboueii MporpaMmoit

H. 1. Hecrepog. . [InaHupoBaHue U 06paboTKa pe3y/nsTaToB

MareMaThyeCKOU MOJeJIu 110 pe3y/ibTaraM IMOJIHOTO

IUAKTUUeCKUX eJUHUL] 10 peKOMeHAyeMOﬁ SKCIIepuMeHTa: CII6.BI'TY "BOEHMEX" um. ,Z[ (0N YCTI/IHOBEI, 5
nuTepaType. 2017 (3)
A. U. Bap6oteko, B. A. KyauHos, I1. A. TToHKpaToB. .
BeiroiHeHye fomaliHero 3afanus n3-1 (v2 3a/iaqa, [TnaHvpoBaHue, OpraHM3aLys U TIPOBe/leHre HayuHbIX
OTpe/ie/IeHNE MOrPeIHOCTEN BbIUMCIEHNH C WccneoBanHuii B MatmuHoctpoenun: Crapeiii Ockon: THT, 2021 7
MIpUO/IVKeHHBIMU YMC/IaMu). (5)
Wroro no pa3peny 3 12
Pa3zpesn 4. BepoATHOCTHAsA OLIEHKA C/TyYalHBIX MOTPeNIHOCTel H3MepeHHH.
BrinosiHeHue foMaiiHero 3azanust 13-2 (obpaboTtka C. B. boukapés, H. H. Bacunbesa, A. JI. ['amHOBCKUH. .
BLIGOPKI/I JKCIIePUMeHTa/IbHBIX ,[[aHHI)IX). HHHHHPOBHHI/IQ u 06pa60TKa pe3y/ibTaTOB 3KCIIepUMeEHTa: 6
. - Crapsrit Ockon: THT, 2020 (4,7,11)
V3yyentie npe/lyCMOTPeHHbIX paboueit HpOrpaMMon H. U. Hecrepos. . [TnanupoBanue 1 06paGoTKa pe3y/sTaToB
ANAKTHYECKUX €/IMHHIL TIO PEKOMEH/lyeMOU skcriepumenTa: CI16.BI'TY "BOEHMEX" um. [. ®. YcTuHOBa, 14
JInTeparype. 2017 (4)
Wroro no paspeny 4 20
Paspen 5. I'paduueckuii ana/iu3 pe3y/IbTaToB IKCIIepUMeHTa.
V3yueHue npeflyCMOTPeHHBIX paboueii mporpamMmoit H. U. Hecrepos. . ITnannpoBanue 1 06paboTKa pe3ynsTaToB
IUIaKTUYeCKUX eJUHUL] TT0 PeKOMeH/IyeMOoit skcnepumenra: CII6.BT'TY "BOEHMEX" um. [I. ®. YcTuHoBa, 8
juTeparype. 2017 (5)
Wroro no pa3geny 5 8
Paspen 6. IIpepcraBiieHne pe3y/IbTaToB YKCIIePUMEHTA C MIOMOIIBI0 MaTeMaTHYeCKHX Moye/Iei.
Vsvaerse i Souei Ny H. U. Hecrepos. . [1nanupoBaHue 1 06paboTKa pe3y/nsTaToB
Y PEAYCMOTPEHHBIX PADOUEH MTPOTPAMMOH skcnepumenTa: CIT6.BI'TY "BOEHMEX" um. [I. ®. YcTHHOBa,
AKTUYeCKUX eJUHUL] T10 PeKOMeH/lyeMoi 2017 (7, 1.9.3 1 9.4) 14
/IATEPATypE. C. B. Boukapés, T. B. Bacunbesa, A. JI. I'aMHOBCKUIA. .
ITnaHupoBaHue U 00paboTKa pe3y/bTaToB SKCIIEPUMEHTa:
Beinonuenue AOMALLHEro 3a/aHus [3-3 Crapeiit Ockon: THT, 2020 (5) 5
(KOppe/IALMOHHbIH aHasH3). A. V1. Bap6otkko, B. A. KyguHos, I1. A. TToHKparToB. .
I1naHupoBaHye, OpraHu3alLys 1 NpoBefieHre HayuHbIX
Brmonmenne AOMAIIIHETO 3a/IaHHs A3-4 rcciejoBaHui B MamrHocTpoenuu: Crapoiii Ockon: THT, 2021 5
(AMCnepCUOHHBIN aHaU3). @)
Wroro no paspeny 6 24
Paspen 7. CTaTucTHYeCKHe MeTOABI NI/IaHHPOBaHUs SKCIIepUMeHTa.
BrinonHeHue foMaliHero 3afianus [13-5 (mocrpoenue C. B. boukapés, H. H. Bacunbesa, A. JI. ['amMHOBCKU. . 6

ITnanupoBanue v 06paboTKa pe3y/bTaToB SKCIIePUMEHTA:
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(haKTOPHOTrO JIByXypOBHETO SKCIIePUMEHTA). Crapsiii Ockon: THT, 2020 (9)
H. 1. Hecrepos. . ITnannpoBanue 1 06paboTKa pe3ynsTaToB

skcriepumenTa: CII6.BT'TY "BOEHMEX" um. []. ®. YcTrHOBa,
3yueHne nipelyCMOTpeHHBIX paboueii porpaMmoit 2017 (8, m.9.5)
[IUIaKTUYeCKUX eJUHUL] [10 PeKOMeH/[yeMoit A. 1. BapboTbko, B. A. KynuHog, I1. A. TToHKpaToB. . 12
uTeparype. IT1aHMpoBaHMe, OpraHU3aLyis U MpoBe/ieHre HayuHbIX

vccriefoBaHui B MamrHocTpoennu: Crapoiid Ockom: THT, 2021

(&)
Wtoro no paspeny 7 18
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IIpunoxenue 3
K paboueii mporpaMme {HCIHIITHHBI
TUVTAHUPOBAHUE 1 OBPABOTKA PE3YJIBTATOB 3KCIIEPUMEHTA

®OH/] OHEHOYHBIX CPEACTB

@DOH/ OLIEHOUHBIX CPE/ICTB, MO3BOJISIIOLIME OLIEHUTh Pe3y/IBTaThl 00yUeHNUs 110 JAHHOM AUCLIUITINHE, BK/IIOUYAIOT B Cebst:

¢ NHWAarHOCTHYeCKas pa60Ta

e [IOMalliHee 3aJlaHue,

®  BOIIPOCHI [jid TEKYILero KOHTPOJIA;
¢ 3ayeT.

KpuTepuu oneHUBaHHUSA

JuarHocTuueckasi padora
JnarHoctuueckast pabora npoBogurcs B popme Tecta B SUOC Moodle:

e [IpU NPaBUILHOM OTBeTe MeHee ueM Ha 60% BOIMPOCOB - He aTTecTalys;
e TIpU TMPaBUJIBHOM OTBeTe Ha 60% BOMpOCoB U Gosiee - aTTecTarysi.

JlomaliiHee 3a/jaHue

[lepeueHs fOMaIIHUX 3a/laHUMI:
[Homatnee 3aganue No 1. Onipe/iesieHre MOrpeIHOCTeH BBIUMC/IEHHH C MPUOIKEHHBIMU YUCIaMU U
TOTPeLIHOCTel BEIYMCIeHUH (QYHKLMK C IPUOIKEHHBIMY 3HaUEHUSIMH apTyMEHTOB.
1. BBIUMCINTD pe3y/bTaT ¥ ONpeAennuTh abCOMIOTHYIO M OTHOCUTe IbHBIEe OIIHOKHM CyMMBI (Pa3HOCTH) U YMHOXKEHUS ([je/1eHvs)
MIPUOJIKEHHBIX UHCelT.
2. BBIUMC/IUTD Pe3ysibTaT ¥ ONpe/e/IMTh abCOMIOTHYIO M OTHOCHTE/IbHbIE OLIMOKH (QYHKLH.
Homarunee 3aganue No 2. OnpeziesieHre XapaKTepUCTHK BbIOOPKH JJAHHBIX.
1. PaccunTaTh CTaTUCTUYECKHe XapaKTePUCTHKY UCC/IelyeMOH BEIOODKY.
2. [TpoaHanu3KUpPOBATh BHITIOJIHEHHYHO paboTy, C/ie1aTh BBIBO/bI O GJIM30CTH TI0/Ty4YeHHOr0 pacrpe/iesieHusi K HOpManbHOMY U OTIpe/ieIiTh
JIOCTaTOYHOCTh YMCJ/IA OTBITOB [/1s 0OecreueHnst 3a/JaHHOM MOTPEIIHOCTH.
3. [IpenocraBUTh OTUET,
[HomartiHee 3aganue No 3. KoppessiLiMOHHBIN aHa/n3.
1. Vicnionb3yst SKCIiepyMeHTa/bHEIe JaHHbIe OHOTO U3 BaPUAHTOB, ITPe/[CTaB/IeHHBIX B 33[laHNH (110 COIVIaCOBAHMIO C TIperofjaBaresiem),
paccuuTaTh K03(ULeHThI KOPPesLUY MeXXly KaXK0M rapoii napameTpoB.
2. YCTaHOBUTb CTaTUCTUYECKY 3HAUMMBbIe JIMHelHble CBSI3U.
3. TTocTpouTs rpad KOppessLMOHHbIX cBsi3eii. ITo rpady BeIOpaTh MapaMeTp ONTUMH3aLMH U 3aBUCUMEIe TTapaMeTpEhIL.
4. PaccunTarb KO3QQUIIMeHTHI TUHeHOMN CBS3M MEXKAY 3aBHCHMBIM [1apaMeTPOM U ITapaMeTPOM ONTHMHU3aLiH.
5. TIpoaHa/IM3MpOBaTh BBITIOJIHEHHYIO PaboTy U CZlesIaTh BBIBO/BI, B KOTOPBIX YKa3aTh CTaTUCTUUECKH 3HAYMMble (B BUZE
COOTBETCTBYIOLLEr0 YpaBHEeHNs) U He3HaulMble CBS3U MeX[y 1lapaMeTpaMHu.
6. IlpefocTaBUTL OTYeT.
[HomarHee 3afanve No 4. JlucriepCHOHHBIN aHaU3.
1. Vicnionb3ys 3KCIiepyMeHTa IbHbIe laHHble, [Ipe/iCTaB/eHHbIe B 3a/JaHUM, PaCCYNTaTh XapaKTepPUCTHKHU JUCIIePCUOHHOIO aHaIM3a.
2. TIpoaHanM3MpoBaTh BHITOHEHHYO PaboTy U cZlesiaTh BBIBOABI O 3HAUMMOCTH BIIMSIHUS ICCIIeZyeMoro (hakTopa X Ha (yHKIMIO OTK/IMKA
y.
3. [IpegocTaBUTh OTYeT.
[JomarHee 3aziaHue No 5. ITocTpoeHue MaTeMaTueCcKol MOZe/IU IO pe3y/ibTaTaM Mo/HOr0 (pakTOpHOro JByXypPOBHEr0 SKCIlepUMeHTa
1. Vicnionb3yst 9KCIieprMeHTa/IbHbIe JaHHbIe OHOTO U3 BaPHAHTOB, NPe/ICTaB/IeHHbIX B 33[JaHUH, CPOPMUPOBATH MAaTPHULY [1OTHOTO
(haKTOpHOTO JBYXypPOBHETr0 SKCIIepUMEHTa.
2. OnpefielUTb OCHOBHBIE YDOBHU U MHTepBaslbl BapbUPOBaHUs (DaKTOPOB.
3. TIpon3BecTr HOpMHUPOBAHHEe (PaKTOPHOTO NMPOCTPAHCTBA Y NPEACTABUTH MaTPHILy TIOJHOTO ()aKTOPHOTO [JBYXypPOBHETO SKCIIepHIMEHTa B
HOPMMPOBaHHOM BHJ€.
4. TTocTpouTh ypaBHeHHe MaTeMaTHuecKoi Mozien ¥ c)oOpMHpoOBaTh Ha OCHOBE HOPMHUPOBaHHOM MaTpHL{bl SKCIIepUMeHTa
HOPMMPOBaHHYIO MaTpully TJIaHMPOBaHHSI.
5. Paccunrarh K03()(hUIMEeHTH! ypaBHEHHUsT MaTeMaTHueCKOi MOZ|e/TH.
6. BIUMC/IUTh AWCTIEPCHIO BOCIIPOM3BOAUMOCTH Pe3yJIbTaToB SKCIIePUMeHTa.
7. IIpoBepUTh CTaTUCTUYECKYIO 3HAYMMOCTb K03(h(hUL[1IeHTOB MoZie/u. VICK/ItounB He3HaulMble K03 GULIMeHTbI, YIIPOCTUTb YpaBHeHHe
MaTeMaTHJyeCcKor MOJIe/H.
8. OnpezenuTh JUCHEPCHIO aZleKBaTHOCTH MOJe/IM U pacCUMTaTh 3HaueHue Kputeprst duirepa. IIpoBeprTh afjeKBaTHOCTb pacyeTHON
MOZeNH.
9. ITpoaHanM3KUpPOBAaTh BBIMOJHEHHYHO PabOTy ¥ Cfie/aTh BbIBOAbI O 3HAUMMOCTH KO3((PUIIMEHTOB PerpecCcuu U aJleKBaTHOCTH PacueTHON
MO/Ie/Id SKCIIepUMEHTA/IbHbIM JaHHbBIM.
10. IIpegocTaBUTh OTYeT.
OTueT no JoMalIHeMy 3a/JaHHIO 0/DKeH ObITh ohopmiieH B cootBeTctBuu ¢ TOCT 7.32. [JomalliHee 3alaHye CUMTAeTCsI PUHSTHIM, eC/TH
BepHO MPOBe/leHbl BCe PacyeThl U CZle/laHbl COOTBETCTBYHOLIME BBIBOZEL.

Bonpocsl /1 TeKy1ero KOHTPoJist

1. CkosbKO 3Hauamux Hudp B uncie?
. T'ie npaBU/IBHO 3anKcaHoO NPUO/IHXKEHHOE YKCIIO C U3BECTHBIM JIOMyCKaeMbIM OTK/IOHEHHeM?
. Uto Ha3bIBaOT abCOMOTHOM OIIMOKOH NPUOMDKEHHOTO 3HaYeHUsT HEKOTOPOW BE/TMYMHBI?
. YTO Ha3bIBAIOT OTHOCHTETEHOM OIIMOKON ITPUO/IIKEHHOTO 3HaueHHsI HEKOTOPOH Be/TMUHHBI?
. MO)KHO /11 BBIYHCTUTE aBCOIOTHBIE M OTHOCHTE/IbHBIE OIIMOKM pe3ysbTata U3MepeHHi?
. CucTemarrueckue ouMbKy H3MepeHunit?
. CnyuaiiHble olMOKY U3MepeHHi?
. I'py6bie omrbKu U3MepeHuit?
. YKaKnTe CBOMCTBA C/Ty4aiHbIX OIIMOOK P PABHOTOUYHBIX MHOTOKPATHBIX U3MePEHHUSIX O{HOW BeJIMUHHBI.
10. A6comtoTHas owmrbKa CyMMBI JByX NPUO/IM)KEHHBIX UMCEN paBHa:
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11. A6comoTHas omMbKa pa3HOCTH /IByX NPUO/IMKEHHBIX UMCesT PaBHa:

12. OTHOCHTe bHAS OIIMOKa TPOU3BeIeH s IBYX ITPHUOJIFDKeHHBIX UHCesT paBHa:

13. OTHOCHTE/NbHAS OIIKOKA YaCTHOTO ABYX TPUO/VKEHHBIX UKCe/T PaBHa:

14. TTo kaxoii popMysie orpesesitoT abCOMOTHYO OIIHOKY QYHKLUM ?

15. TTo Kako¥i (opMmysie OrpeziesIsiFoT OTHOCUTEIBHYIO OIIHOKY (QYHKLUH ?

16. ITo Kaxoii (popMysie orpesiesIIOT TpeeNbHyI0 OTHOCUTEIBHYIO OIIMOKY (GYHKLIN ?

17. o kakoii popmysie OrpeesitoT Npe/iebHY0 abCOMOTHYO OMNOKY QyHKLuM ?

18. Tlo Kako# (hopMysie OTIpee/sOT MPe/ie/IbHY0 OTHOCUTEIBHYIO OIIMOKY (DYHKLIMH HeCKOIbKMX TIepEMEHHBIX ?

19. TTo Kakoii (hopMysie OTpeesisioT Mpe/ie/bHY0 abCOMOTHYIO OIIMOKY QyHKLUKM HECKOJTLKUX TIePEMEHHBIX ?

20. Cpegnntee apuMeTHUeCKOe pe3y/IbTaToB M3MepeHHit OIpe/iessioT 110 (opMyIe:

21. CMelleHHYIO0 JUCIIEPCHIO Pe3y/IbTaTOB W3MepeHU OIpe/ieisitoT 1o gopmyiie:

22. HecMmellieHHy10 IUCIIEPCHIO Pe3y/ILTaTOB M3MepeHHl OrpeiesisiioT Mo Gopmysie:

23. CpefHeKBaZipaTUUHOE OTK/IOHEHHE Pe3y/IbTaToB U3MePeHHH OMpeesoT 110 (hopMyIie:

24. KoaddurmeHT acHiMMeTpUH XapaKTepu3yeT:

25. KoaddurmeHT skcriecca xapakTepusyer:

26. [loBepuTenbHasi BepOATHOCTb XapaKTepy3yeT:

27. [ly1s1 oTipe/iesieHVIsI [JOBEPUTEILHOTO MHTePBasIa MCIO/b3YIOT KO3 hHLeHT:

28. [loBepuTenbHasi BepOSATHOCTb — 37O ...

29. OT uero 3aBUCUT KpUTHUECKOe 3HaueHue Kodddumenta CTbroeHTa?

30. OT 4ero 3aBUCUT KpUTHUECKOe 3HaUeHHe K03 dHLieHTa IT a pH Of KOppesiyu?

31. KoadduipeHT Koppesisiiii MOKeT U3MEHSIThCSI B UHTEpBAJIe ...

32. Ecrmm k03¢ duLivieHT KOppesisily paBeH HY/TO, TO (BBeAUTe MpaBU/IbHbIE OTBETHI)

33. Ecnu ko3¢ duLiveHT Koppensiuyy paBeH — 1 wiu + 1, To (BBeguTe NpaBU/IbHbIE OTBETHI)

34. YUto o3HauaeT 3HaK «MHUHYC» y 3HaueHUst K03 UIeHTa KOppesIsiin?

35. UTo 03HauaeT 3HaK «IUIFOC» Y 3HaUeHUsl KO3 (uUIreHTa Koppesisiiin?

36. 1o KakoMy KpUTepHIO OL|eHMBAIOT 3HAUMMOCTh (pakTopa Ipy MpoBe/jeHHH 0AHO(QAKTOPHOTO AUCIIEPCUOHHOrO aHaam3a?

37. Kputnueckoe 3HaueHue Kputepus duiliepa 3aBUCHT OT ...

38. [lucrepCHOHHBIN aHaNIU3 M03BOJSET ....

39. PerpeccroHHbBIN aHA/N3 CBOAUTCA K ...

40. Tlpu craTticTAYeCKOl OLieHKe CTeTleHH a[ileKBaTHOCTH MOJie/l SKCIlepyMeHTa IbHbIM pe3y/bTaTaM HCIOJ/Ib3yI0T MeTO/bI:

41. Kakoit MeToz, Io/Ty4eHHs] MaTeMaTH4yeCKOM MOZIeN! U OLIeHKH CTelleHH ee a[leKBaTHOCTH Hauboree TOYHBIN?

42. OCHOBHOE T0JI0)KeHHe MeTOo/la HaUMEeHbIIKX KBaJpaToB:

43. OCHOBHOE M0J/I0)KeHVe MeTO/a CPefHUX:

44. AflekBaTHOCTb JTMHEWHON MOJie/IM OL|eHUBAIOT C TIOMOLLbIO KDUTEPHUS ...

45. Ecii 3KCciepuMeHTalbHOe 3HaueHHe Kpurepysi duiiiepa MeHblile TabmuuHOro ( ), TO ...

46. MexaH1UeCK1e CBONCTBA META/TMIECKOM [IeTalTH, MOTyueHHOM 06paboTKOl [aB/IeHeM, 3aBUCST OT MEXaHUUECKHUX CBOWMCTB MCXOAHON
3aroTOBKH, BeJTMUMHBI fleopMalii Ha 1oc/efiHell BBITSDKKe U peXkuma

TepmMo06paboTKy. Orpesie/INTh 3aBUCHMOCTb MEXKY MeXaHHUeCKUMH CBOHCTBAMM JIeTa/ll 1 Ha3BaHHBIMM (akTopamu. Kakoro Tura
5KCTepPUMeHT HeoOXO1IMO ITPOBeCTH?

47. Haie>XHOCTb M3/le/IUst 3aBUCHT OT Psifia TEXHO/IOTMUYeCcKUX (aktopoB. HeobxozMo Tak mofo6paTh 3HaueHHs 3STUX (hakTOpOB, YTO6bI
Ha/le>KHOCTh MOBbICH/Iack. Kakoro Tuma sKcrepuMeHT HeoOX0MMO POBECTH?

48. TIpy HOpMHUPOBaHWH (PaKTOPOB BepPXHEMY YPOBHIO BapbHPOBaHMsI ITPHUCBANBAETCsI 3HaUeHMe ..

49. T1pu HOpMHUPOBaHNH (PAKTOPOB HIDKHEMY YPOBHIO BAPbHUPOBAHUS TIPUCBAUBAETCS] 3HAUEHUE ..

50. HyneBoii ypoBeHb (hakTopa — 310 ...

51. CKo/IbKO He3aBHCHMBIX OMBbITOB HEOOXOMMO MPOBECTH B MOJHOM (haKTOPHOM 3KCIIepUMEHTe IS ABYX (haKTOpOB?

52. CKo/IbKO He3aBHCHMBIX OMBITOB HEOOXOMMO ITPOBECTH B ITOTHOM (DaKTOPHOM JKCIIepHIMeHTe Jiisl TpeX (pakTopoB?

53. Kakast Marpuia sB/isieTcst IVIAaHOM TI0JTHOTO ABYX(haKTOPHOTO SKCIIepUMeHTa?

54. Kako# 9KCrieprMeHT Ha3bIBalOT MOJHBIM ()aKTOPHBIM?

55. IonHbIH (GakTOPHBIH SKCIIepUMeHT 00s1a/jaeT HeKOTOPEIMU CBo¥cTBaMH. Kakoe CBOCTBO M3 HIJKellepeurCIeHHbIX Ha3bIBAeTC s
CHMMeTPHYHOCTBIO OTHOCHTEJIBHO IIeHTpa IKCIIepuMeHTa?

56. IonHbIi GakTOPHBIH SKCIIEPUMEHT 06/1a/jaeT HEKOTOPBIMU CBokcTBamMU. Kakoe CBOMCTBO M3 HU)KeTlepeuncIeHHbIX Ha3bIBAeTC S
poTabe/bHOCThI0?

57. TonHbIi GakTOPHBIH SKCIIepUMeHT 00/1a/jaeT HEKOTOPEIMY CBoMcTBaMH. Kakoe CBOICTBO M3 HIJKellepeurcIeHHbIX Ha3bIBAeTC sl
OPTOTOHA/LHOCTBIO MaTPHL{b! II/TAHUPOBAHUS?

58. INonHbIi GaKTOPHBIH SKCIIEPUMEHT 00/1a/jaeT HEKOTOPBIMU CBokcTBamMU. Kakoe CBOMCTBO M3 HUKeTlepeuncIeHHbIX Ha3bIBAeTC s
yC/1I0BUeM HOPMUPOBKHU?

59. Kakoe ypaBHeHHe PerpecCHH I0JIy4YaloT B pe3y/bTaTe MOTHOIo JByX(aKTOPHOTO SKCIIepHMeHTa?

60. Kakoe ypaBHeHHe perpeccyy Mojy4aroT B pe3ysibrare MoTHOro Tpex(haKTOPHOTO SKCIIepUMeHTa?

61. Kakue 13 npyBe/leHHbIX C/laraeMbIX ypaBHeHUs perpeCcCUy HasbIBatoT TIMHeHHbIMU 3¢ dexkTamu?

62. Kaxoii 13 NprBe/ieHHbIX C/laraeMbIX ypaBHeHUsI perpecCcuy Ha3bIBaroT 3((eKToM B3auMoelCTBUA?

Bornpock! 2151 TeKyILIero KOHTPOJIs yCrieBaeMOCTH B (hopMe AUarHOCTHYeCKoi paboThl pa3pabaThiBatoTcst (0OHOB/IAIOTCS) €KeroHO B
COOTBETCTBUM C MarepuajaMy, U3y4eHHbIMU 00yJarouMHUcs.

3auert

Otierka "3auteHo" - 00yJaroLUiACs MPOIIIeT aTTeCTALUIO 10 TPEM AUArHOCTUUeCKUM PaboTaM U BBITIOTHUIT TIATh AOMAIITHIX
3a/laHUM.
BricTaBieHHe OLIEHKY BO3MOXKHA ITyTEM OLIeHKH TeKYILel ycrieBaeMOCTH 00y4Jarolierocsi B COOTBETCTBUM C PeIJIaMeHTOM
0a/UTbHOPEUTHHTOBOI CUCTEMBI U TEXHOJIOTMUeCKOW KapTol JUCLUIIMHEIL, pa3MernénHor B CJO Moodle.
PeryiameHT GaiIbHO-PEUTHHTOBOM CUCTEMEI ISl COCTaB/IeHUs] TEXHOIOTHUEeCKON KapThl M BBICTaBJIEHHUS OLIEHKH yCTaHAB/IMBAOT ITPUKA30M
pekTopa.
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ITacriopT (oH/a OLIEHOYHBIX CPEZCTB

KYPC

CEMECTP

HaumeHoBaHue pa3ae/ioB U JUAAKTHYECKHUX e{HHHUL]

BCEI'O

AypuTopHbIe
3aHATHA B
KOHTaKTHOM
¢opme

BCETO
ITpakTnueckue
3aHATHUA

CamocroaTe/IbHasA
pabora cTygeHToB

dopmupyemas
KoMmeTeHIusA, %

IIK-1.6

HAVMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

Pazaen 1. [IpubamkeHHbIe 3HAUEHUS BeTHYHH M X OIIMOKH.

12

11

JlomarHee
3a/laHue,
Bormpocsl

I
TeKYIL[ero
KOHTPOJIS

Pa3zgesn 2. OcHoBHbIe apudMeTHUecKHe AeHCTBHUSA C
NPHO/IMKEeHHBIMH 3HAaYeHUsAMH YHCe/T.

10

10

[JomariHee
3a/laHue,
Bomnpocsl

s
TeKyIL[ero
KOHTPOJIS

Pa3paen 3. [TorpeniHocTy NpHO/IMKeHHBIX 3HaUeHUH QyHKIMIA 1
o01asi Teopus oMOOK (MOrpeLHoCcTe).

13

12

20

JlomallHee
3a/laHue,
Bormpocs!

ISt
TeKYLLIero
KOHTPOJIst

Pa3paes 4. BepossTHOCTHas OLleHKA C/IyYaiHbIX NIOrpelIHocTei
H3MepeHUH.

23

20

20

JlomarlHee
3a/laHue,
Bormpocs!

JJis
TeKYIL[ero
KOHTpOJISI

Pazpaesn 5. I'paduueckuii aHau3 pe3y/IbTaToB YIKCIIEPUMEHTA.

[JomariiHee
3a/laHue,
Bomnpocsl

s
TeKyIL[ero
KOHTPOJIS

Paspen 6. IIpepcTaBiieHne pe3y/IbTaToOB 3KCIIEPUMEHTa C
TOMOIIbI0 MaTeMaTHYeCKHX MOJie/Iei.

24

24

20

JlomMailHee
3ajlaHue,
Bormpocs!

ISt
TeKYILIero
KOHTPOJIsSI

Paspen 7. CTaTucTHYECKHE MEeTOABI IJIAHUPOBaHUS
JKCIIepUMeHTa.

18

18

20

JlomariHee
3a/laHue,
Bormpocs!

st
TeKYIL[ero
KOHTPOJISA

Bcero 3a 6 cemecTp

108

102

100

Bcero no gucuuruinHe

108

102

100

15
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OrneHouHble MaTepuasbl no guciunaude INNAHUPOBAHUE U OBPABOTKA PE3Y/IBTATOB 3KCITEPUMEHTA

ITK-1.6 - CnocoGeH npogodumb 3KcnepuMeHmMbl NO UCC/1e008AHUIO MeEXHO/102UYeCKUX NapaMempos onepayuti 06pabomku memasnnos
dae/ieHUeM No CMAaHOapmMHbIM U 3a0AHHBIM MemoOuKam, o6pabambieams u mexHUYECKU ZpAMOMHO ohopmasmb pe3yabmamst
Hay4Ho-ucc/aedoeamenbCKux pabom e 061acmu MawluHOCMpoeHust

Ne 1

Ne 2

Ne 3

Ne 4

IIpouuTaiiTe TeKCT U yCTAaHOBUTE I10C/I€/I0BAaTe/ILHOCTh
KaxkoBa nocsiefjoBaTeIbHOCTh ITPOBeJIeHHsI TI0JIHOTO (haKTOPHOTO JKCIiepuMeHTa Tumna 2K?

3anuimre COOTBETCTBYIOIYIO [10C/Ie0BaTeIbHOCTD LM(P cleBa HarpaBo 6e3 MpobesioB U TOuek.
1. CocraBneHue MaTpuLibl [JIAHUPOBaHUS

2. Bei6op akTopoB

3. [IpoBefieHue 3KCIIepUMeEHTa

4. Bribop Hy/IeBOro ypoBHsI KaXJ0ro (akropa

5. OnpezieneHrie HHTEPBA/IOB BaPbHPOBAHMsI (PAaKTOPOB

6. ITpoBepka a/jeKBaTHOCTUA MOZEeIN

7. Pacuet K03()(HULIEHTOB MOJe/TH U TPOBEpPKa UX 3HAUUMOCTU

8. OHPEAEJ'IEHI/IE KO/IM4eCTBa Iapa/ijleJIbHbIX OIbITOB
HquHTaﬁTE TEeKCT, BbI6epl/ITe HpaBH]’IbHLIﬁ OTBET U 3aluruinTe apryMmeHThbl, O60CHOBbIBal-OLL[I/Ie BLIGOP OTBeTa

Ha,C[E)KHOCTb H3[e/nd 3aBUCUT OT psifia TEXHOJIOrMYeCKUX Cl)aKTOPOB. HGO6X0,E[I/IMO TakK HOAOGPHTB 3HaAUeHHs 3TUX Cl)aKTOpOB, YTOOBI
HaZle’)KHOCTDb IMOBBICKU/IAChH. Kakoro tuna SKCIIepUMEHT HEO6X0,E[I/IMO HPOBECTI/I?

3anuinTe HoMep BbIOPaHHOTO OTBeTa 6e3 TOukK U 060CHOBaHKe BhIGOPA.
1. IHTepronsAyoOHHBIN SKCIIePUMEHT

2. ITaccHBHBII SKCIIEPUMEHT

3. DKCTpeMasbHbIN 3KCIIepUMeHT

4. ITonHbli (haKTOPHBIM KCIIEPUMEHT
IMpouurTaiiTe TEKCT, BbIOEpUTE MPaBHU/ILHBIA OTBET U 3alUILINTe apryMeHThl, 000CHOBBIBAOIIMe BBIOOP OTBeTa
UYeM 00BsICHUTH Ha/IMUKeE B Pe3y/bTaTaX TEXHUYECKUX U3MEePeHUH CHCTeMaTHueCKUX OlMboK?

3anuumTe HoMep BEIOpAaHHOTO OTBeTa 0e3 TOUKM 1 060CHOBaHKe BBIOOpA.

1. 3Tvt oMOKM CBSI3aHbI C HETIPABH/TBHBIMU TTOKa3aHHUSIMU TIPUOOPOB, OIIMOO0YHOCTHIO METO/IA M3MEPEHHST UITH TI0CTOSTHHBIM
BHEIIIHUM BO3J€HCTBUEM.

2. OTH OIIMOKH SIBJISTFOTCS C/1e/ICTBUEM Te€X HE3HAUYUTE/IbHbIX HeTO‘lHOCTEﬁ, KOTOpLIE Hen36e)KHBI TpU yCTaHOBKEe HpI/I60pOB 14
OTCUeTe UX TMOKa3aHWM.

3. OTH OIMIMOKH CBSA3aHBI C MPOsAB/IEHHEM PA30BbIX BHEITHUX BOBﬂeﬁCTBHﬁ Ha HpI/IGOpLI WJI 5KCIIepUMEHTATOpd.

4. 3111 oUIMOKK OOBSICHSAIOTCS HEBHUMATE/IbHOCTBIO IKCIIEPUMEHTATOpa WM He3HaHHeM MM MeTOZMK TIPOBe/ieHHs1 H3MepeHHi.
ITpounTaiite TeKCT, BbIOEPHTE PABUIbHBIM OTBET U 3aIUIINTE apryMeHThl, 000CHOBBIBAIOILE BLIOOD OTBeTa
Kaxast Marpuia siB/isieTcst IVIaHOM TI0JTHOTO ABYX(haKTOPHOTO KCIIepUMeHTa?

3anuumte HoMep BbIOpaHHOTrO OTBeTa 6e3 TOuKU U 060CHOBaHKe BbIOOPA.

-

Mo omeTa | X, 1, ¥ NeommrTa | 1 ¥

1 -1 +1 ¥ 1 -1 -1 AG

2 +1 -1 ¥ 2 +1 -1 ¥

3 -1 +1 ¥ 3 -1 +1 Vs

1 ) 4 +1 +1 ¥y 2 4 +1 +1 i

Ne onerTa Ry X3 ¥

NeommiTa | 1y o] ¥ 1 ] ] T

L B S 2 1| -1 | 1

2 -1 | -l | 3 B I R

3 -1 +1 A 4 +1 -1 Vs

3 4 R R 4. 5 I R R
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Ne 5 HpO‘IHTaﬁTE TEeKCT, BLI6epl/lTe TNpaBU/ibHbIE OTBEThHI U 3allMIIINTE apryMeHThI, 06OCHOBI>IBaI-0H.[I/IE BLI60P OTBETOB
YeM 00BACHUTH HA/TUUHE B pe3ynbrarax TeXHU4YeCKUX H3MEpEHHI>i prﬁbIX OIINO0K?

3anuuvTe HoMep BEIOpaHHOTO OTBeTa 0e3 TOUKM U 060CHOBaHKe BBIOOPA.

1. 3Trt oOKM CBSI3aHbI C HETIPABH/TLHBIMHU TTOKa3aHHUSIMU TIPUOOPOB, OIIMOO0YHOCTHIO METO/IA M3MEPEHHST UK TI0CTOSTHHBIM
BHEIIIHHUM BO3J€HCTBHUEM.

2. OTH OIIMOKY SIBJISIIOTCS CJIEICTBUEM TeX He3HAUUTe/IbHBIX HETOYHOCTeH, KOTOpble Hen30eXXHbI IPY yCTaHOBKe IPUOOpPOB 1
OTCYeTe UX NOKa3aHUH.

3. OTH OIMIMOKH CBA3aHBI C MPOsAB/IEHHEM PA30BbIX BHEITHUX BOBAGFICTBI/IFI Ha HpI/I60pI:I WJIK 3KCIIepUMEHTAaTOpd.

4. 3111 oUIMOKK OOBSICHSAIOTCS HEBHUMATE/IbHOCTBIO IKCIIEPUMEHTATOpa WM He3HaHHeM MM MeTOZMK TIPOBe/ieHHs] H3MepeHHii.
Ne 6 IIpouMTaiiTe TEKCT, BbIOEpUTE TIPABU/IBHBIE OTBETHI M 3allUIINTe apryMeHTbl, 000CHOBHIBAIOLLIHe BEIOOD OTBETOB
Kaxve 13 IprBeieHHBIX C/IaraeMbIX YPaBHEHHs perpeCCHH Ha3bIBAlOT TMHeHHbIMU 3¢ deKkTaMu?

3anuumre HoMepa BrIOpaHHBIX 0TBETOB 6e3 pobesioB u Touek 1 060CHOBaHMe BbIOOpa.
1. bl X1
2. bl 2X1X7
3. byx,
4.D1p3Xx1XX3

Ne 7 TIpouwuTaiiTe TeKCT, BbIOEpHTE NPaBU/IbHBIE OTBETHI U 3alUIINTE apryMeHThl, 000CHOBBIBAIOLME BEIOOD OTBETOB

VKka)kuTe ypaBHEHUA perpeccur I IOJHOIo  (paKTOpHOIo
SKCIepHMeHTa Tuma 252

3anuimnTe HOMepa BBIOPDAHHBIX OTBETOB Oe3 NpoOeIoB M TOYEK U
000CHOBaHIIE BEIOOpA.

1. y = bg. + b1x1 + bzXz + blle.}'(fz

2. y b[]. + blxl + bz.?Cz + b3x3 + bllx% + bzzxg + b33x?2| +
D123%1X5X3

3. Yy = bg. + blxl + bzXz + b3ﬁ)€3 + bllexZ + b13X1X3 + b23JC2X3 +
b123%1X2X3

4. y = blxl + bzXz + b3X3 + b12x1x2 + blgleCg, + bzg%ng, +
bi23x1x3x3

Ne 8 IlpouunTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE
Uemy paBHa abcomoTHast ommbKa aprhMeTHIeCKoro AefCTBUS C UHCIaMU?

K Ka)k[j0# TIO3UIL[1Y B JIeBOM CTOJIOLE, [T0/I0epHUTe MO3HULIMIO0 U3 MPABOro CTo/oLa.

1. cymma unicen 99 + 11 43,3 + 0,2 A 3 .
2. cymma umcen 9,5 £0,2u4,3+0,1 g 2
3. pasHocTs uncen 2750,0 + 1,0 u 430,3 + 0,2 B. +1,2
4, npou3sBegenue uucen 10,0 + 0,1 1 10,0 + 0,1 I. 6 5
5. pasHocTb uncen 99 + 1 u 43,3 £ 0,2
6. npoussegenue 5u 10,0 + 0,1
Ne 9 TlIpouwTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBHE

Yemy paBHa OTHOCHTe/IbHAS OIIMOKa apr(pMeTHUeCKOTO IeUCTBUS C UNC/IaMU?

K ka0 1o3uLuy B IeBoM CTosOLe, 110AOepuTe MO3ULIMIO0 U3 MPABOro CTO/OLA.
1. cymma uncen 90,0 + 0,8 1 10,0 + 0,2 A. g 5
2. npousBefenus uncen 9,5 £ 0,1 n4,3 £ 0,1 Bb.
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0,01

3. yacTtHoro uncen 2750,0 + 0,8 u 430,3 + 0,2 B. i 0
4. nipousBesienue uncen 10,0 + 0,1 1 10,0 + 0,1 T. (J_; 1
5. pasHoctsb uucen 90,0 + 0,8 u 80,0 + 0,2

6. nipousBefienue 5 u 10,0 £ 0,1

Ne 10 IMpouuTaiite TEKCT U 3aMUIIKTE Pa3BePHYTHIN 060CHOBaHHbBIN OTBET
Kakue 3agaun peraet Teopusi MaTeMaTHuecKoli 06paboTKK pe3y/IbTaToB SKCIIepUMeHTa?
Ne 11 TMpouuTaiiTe TEKCT U 3aMUIINTE Pa3BePHYTHIN 060CHOBaHHbBIN OTBET

ITpubnkeHHbIe 3HAUEHHs BCEX BeIMUKH, UCII0/Ib3yeMbIX B TEXHUYECKHUX BBIYHUCIEHHUSX, [0 OTHOILEHHIO K X OLIMOKaM U BIUSHHUIO
OIIMOO0K Ha pe3y/IbTaT BIYMC/IEeHUH MOXHO paszie/ITh Ha TPY THIIA.

OxapakTepu3yiiTe TUIbI TPUOKEHHBIX 3HAYeHUH BeTHUMH.
Ne 12 IIpouuTaiiTe TEKCT U yCTAHOBUTE 10C/Ie[,0BaTEILHOCTh

Pacro1okuTe CBOIICTBA MATPHIIEI IIOTHOTO (PaKTOPHOTO 3KCIepIMeHTa
muma 25X B clemyromell  IOCTEIOBAaTENBHOCTI  POTaGelbHOCT,
CHMMETPHUYHOCTH, CBOIICTBO HOPMIUPOBKIL, OPTOTOHATHHOCTE.

3anumnTe cCOOTBETCTBYIOUIYIO [T0CII0BATeIBHOCTE NP cIeBa
Halpaso 0e3 NpoOeIoB I TOUEK.

1. Anredpamndeckast CYMMa 37TeMEeHTOB BEKTOP-CTOIOIIOB KasKI0TO
bakTopa paBHa HYTIO: Y1, xj = 0.

2. CymMMa KBaJIpaToB T€MeHTOB KakJI0TO CTOI0IIa paBHA TIICTY
OTIBITOB: Y.V xﬁ- = N.

3. CyMMa MTOWICHHBIX POU3BEISHIIIT TFOOBIX IBYX BEKTOP-CTOTIOIOB
MATPULbI paBHA HYTIO: ), XX, = 0, (j # u,j(w) = 0,1, ...K).

4. TouHOCTB IIpeacKa3aHILI 3HAUCHNIT TapaMeTPOB OITIMH3ALINIT
OIITHAKOBA Ha PAaBHBIX PACCTOSHNUAX OT IIeHTPa SKCIepUMeHTa U He
3aBIICHT OT HAIIPABICHILS.
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