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BBenenue

JMucuunnuaa «HWctopust oTpacim W BBEACHHE B  CHEUUAIBHOCTH»
obecrieurBaeT 3HAKOMCTBO CTYJEHTA-MEPBOKYPCHUKA C 0a30BbIMH TOHSTUSIMU
SHEPreTUKU, €€ 3HA4YeHUEM JUIsi COBPEMEHHOIO0 OOIIeCTBAa U TEXHUYECKOTO
nporpecca. Ha HavanbHOM cTaauu oOy4YeHUs] AUCIUIUIMHA HaMpaBjieHa Ha
pa3BUTHE Yy CTyJEHTa HHTEpeca K BBIOPAHHOMY HAINpaBICHUIO TOATOTOBKH,
pacKpbhIBaeT HA3HAYEHUWE W B3aMMOCBS3b CIHEHHAIBHBIX JJIEKTPOTEXHUYECKUX
JTUCHUIUIAH, (OPMHUPYIOMIUX CHEIHAINCTa B OO0JACTH JJICKTPOIHEPTreTUKH, U
CroCOOCTBYET Ha CTapIIMX Kypcax OCO3HAHHOMY W3YUYCHHMIO CIEIHUaTIbHBIX
TACHUIUIMH. OCHOBHBIM METOJMYECKUM MOJAXOAOM K H3YYCHUIO JTUCIUILIMHBI
SBJISIETCS. CO3JIaHWE HATJISIHBIX OO0pa3oB 3HAHMM, WX BHU3yalIH3allMH, KOTOPHIE

JOJIZKHBI CII0OCOOCTBOBATH YCBOCHHUIO CTYACHTAMU OUCIHHIIIINHBI.



IIpakTnueckoe 3ansaTue Ne 1
IIpoBeneHue JuTEpPaTypHOro NOMCKA

Llenv pabomwi: 3aKpenuTh HAaBBIKM PabOThl ¢ HAYYHOW JIUTEpaTypoul mpu
IIOArOTOBKE K IPOBEACHUIO UCCIIENOBAHUN

JIutepaTypHbIii MOUCK (0030p HAYYHOH JUTEPATYPHI, JUTEPATYPHBIH 0030D)
CIIYXUT JJIsl COKpAIIEHUS BPEMEHHBIX 3aTpar, MPEJOTBPAICHUS MOBTOPEHHUHN U
BBIPAOOTKHU OTMPABHON TOUKM COOCTBEHHBIX HcclieoBanuil. Kpome Toro, naHHbIe
CoJIeprKalliecsl B Pa3IMUHbBIX JIUTEPATYPHBIX MCTOYHUKAX MOTYT OBITH COOpaHbI
BMECTE U MIPOAHAIM3UPOBAHBI C HOBOM TOUKH 3peHUs. B 3TOM ciydae MOTyT OBIThH
MOJIydEeHbl HOBBIE HAay4yHbIE pe3yJabTaThl 0€3 MpPOBEICHUS] COOCTBEHHBIX
AKCTIEPUMEHTAIBHBIX HCCIICI0BaHUH.

Emie omHOWM 1enbl0 JTUTEpPATypHOTO TOWCKA SIBJISICTCS TOATBEPXKICHHUE U
IPOBEpKa COOCTBEHHBIX HAYYHBIX THIOTE3 W MpeAnoyioxkeHui. B stom ciydae
paboTa ¢ HayyHOH JUTEpPATypOl MOXKET MPOBOJAUTHCA KaK TIepell HadaJioM
UCCJICJIOBAaHNN, TaK W TIPU aHaJu3€ TOJYyYCHHBIX pPE3YyJIbTAaTOB, a TaK XKe
MOJICOTOBKE MX K ITyOJIMKAIUH.

JIuTepaTypHbIE HICTOYHUKH MOKHO Pa3/Ie/INTh HA TPU OCHOBHBIX I'PYTIIIbL:

1. Knueu u yuebnvie nocodbus.

Kaurun oOBIYHO SABJISIIOTCS TUI0JIOM paboOThl OAHOTO (MOHOTpadwus) WU
HECKOJIbKUX aBTOPOB, OOBIYHO HMMEIOIIMX €IWHBIN B3IV HA paccMaTpUBAEMBIi
Borpoc. JlocToBepHOCTh TpUBEAEHHON WHGOPMAIMKM JOCTATOYHO BBICOKAS,
OJIHAKO Yy Pa3JINYHBIX aBTOPOB MOKET BCTPEYAThCS PA3IMYHBIN B3TJIA HA OJHY U
Ty *e npobseMmy. KHuru sBISIOTCS OCHOBHBIM HCTOYHHKOM HH(POpPMALUUA TIPH
IPOBEAECHUU JTUTEPATYPHOrO MOUCKA.

VY4eOHbie TOCOOMS, OOBIYHO OXBATBHIBAIOT 0oJiee MIMPOKUNA KPYr BOMPOCOB
4eM MOHOrpaduu, OJHAKO pACKpBIBAIOTCS 3TH BONPOCHI MeHee riay0oko. B
y4eOHBIX MOCOOUSAX COAEPKUTCA Hambosiee MpoBepeHHass MHGPOpMAIHs, OTHAKO
Hay4Hasi HEHHOCTh UX MPHU 3TOM CYILIECTBEHHO HUXKE.

lop w3nanuss KHUTKM WM y4eOHOTO TOCOOMS Tak XK€ HMMEET 3HaueHUE.
HaubGonee crapeie ucrounuku (30-x - 50-X) romoB BCTpeHaroTCs JOCTATOYHO
pEeAKO W COAEpKaT MHOrO ycTapeBlied WH(POpMAIUU, Kacalolmencs He
MIPUMEHSIEMbIX HBIHE CTPOUTENIbHBIX MATEPHAIIOB M YCTAPEBUIMX TEXHOJIOTHH.
OnHako WMEHHO B T€ TOABl ObUIM OIMYOJMKOBaHB MHOTHE (DyHIaMEHTaTbHBIC
MCCJIeIOBAHUS, aKTyaJIbHOCTh KOTOPHIX MO-TIPEKHEMY BhIcOKa. M3manus 60-x - 70-
X TOZOB TakK K€ MOTYT COJEPKaTh YCTapeBIIyI0 WHGOPMAIHIO 110 MaTepuaiaM U
TEXHOJIOTUSIM, OJTHAKO COJep:Kallasica B HUX Hay4yHas MH(opMalus, Kak MpaBulio,
aktyanbHa. M3manuma 80-Xx TOAOB COAEpKAT B OCHOBHOM  aKTYaJIbHYIO
vHpOpMALIMI0O O MaTepuaiax u TexHoiorusax. M3manms 90-X T0I0B, BBUIY
crieuuPuKU TOro BpEMEHHU, MOTYT UMETh Pa3IuYHYyI0 JOCTOBEPHOCTb, U, HEPEIKO,
MPEJICTaBISAIOT CcoOOM Tmepeu3fgaHus Oojee paHHUX TpyaoB. Kpome Toro,
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BCTPEUAIOTCS UW3JIaHUS MAaJIOM3BECTHBIX aBTOPOB, COJEpKalllle TOpod He
JIOCTAaTOYHO JOCTOBEPHYIO UJIU HEMIPOBEPEHHYIO MH(GOPMAIIHIO.

2. Ilepuoouueckue uzdanusi.

K HMM MOXHO OTHECTHM pa3iHuYHble Hay4dHble XypHaibl (CTpouTeIbHbIE
Marepuanbl, CTpouTenbHble Marepuanbl WM TexHonornu XXI Beka, beTtoH wu
xene300eToH, LleMeHT u MHoTHe Apyrue), COOPHUKUA HAYyUHBIX TPYJIOB PA3IUIHBIX
KOH(EepeHIU U BY30B, OUECHb PEJIKO - Ta3€ThI.

[lepronuueckue u3gaHusi Haubosee ONEPAaTUBHO MHPOPMUPYIOT O HOBBIX
pa3paboTKax, OTPAKAIOT IMOJOKEHHUE JEJT B PA3IUUYHBIX OTPACISIX CTPOUTEIBbHOU
HAayKHd, TIOMOTAlOT BBIACIUTh €€ TOMyJsipHbIE HaMpaBlIeHUs U Haubolee
BOCTPEOOBAHHBIE CTPOUTEIBHBIE MATEPHUANIBI; TO3BOJSIOT  OTCICAUTH  XOJ
U3Y4YeHUs TeX WM UHBIX BOIPOCOB; COJAEp>KAaT OOJBIIOE KOJIUYECTBO
AKCTIEPUMEHTAIBHBIX JIAHHBIX, MPUTOJAHBIX JUIS NaJbHEUIIET0 aHalau3a, a Tak ke
CCBUIKM JINTEPATYpPHbIE MCTOYHMKH, HCIOJH30BAHHBIC aBTOpPAMU MYyOJUKAIUNA.
[lepuoguyeckue wu3maHusl MNYOIUKYIOT HHQPOPMAIUIO PEKIAMHOIO XapakTepa,
Kacarollylocss HOBBIX MNPHOOPOB, MaTEpHaIOB U TEXHOJOTUH. J[OCTOBEpHOCTH
npuBeEHHON HWHGOPMAIIMU MOKHO OIICHUTh KaK CpEIHION, I09TOMY BCE
JIOCTAaTOYHO CEPbE3HBIE BBIBOJIBI HA OCHOBE JAHHBIX M3 MEPUOIUYECKUX W3JIaHUMN
cleayeT TOJKPEIUIATh CBEICHUSIMU JPYTrUX aBTOPOB WM COOCTBEHHBIMU
IKCTICPUMEHTAMU.

3. Hopmamusnwvie 0okymenmoi.

He conepxar HOBO#l HayyHOW MHQOpMaluM, OJHAKO YCTAHABIMBAIOT
TpeOOoBaHuA K pa3padaThiBaEMbIM MaTepuaiaM (3a UCKIIOYECHUEM MPUHIUIINAIBHO
HOBBIX), COJIEPXKAT YKa3aHHs MO MPOBEJCHUIO UCTIHITAHUHM, COOI0OIEHNE KOTOPBIX
HEOOXOIMMO JIJIsI COMOCTABUMOCTH MOJTYYaE€MbIX PE3YJIHTATOB C U3BECTHBIMH.

Emé ogqaum uctounnkoM nH(OpMAIIUU MOXKET SIBISIThCS cemb MnmepHem.

OcHoBHBIM NipenMyIiecTBOM HHTepHeTa sBiseTcs yI0OCTBO MOJIB30BAHUS
(aBTOMaueckuil MoucKk MHMOPMAIUH TI0 3aMPOCY) U BO3MOXKHOCThH MCIIOIb30BAHUS
uHpopmanmu co Bcero mupa. OmHAKO, ClEeNyeT YAENATh OOJbIIOe BHUMAaHUE
JIOCTOBEPHOCTH cojiepkarieiics B ceTd uHpopmamuu. IIpakThuecku Kakabli
YeJIOBEK MOXKET Pa3MEeCTUTh JII0OYI0 CBOIO MH(GOPMAIIMIO B CETH, HE HECS 3a ITO
HUKAKOM  OTBETCTBEHHOCTH. Hambonee 0Oe30macHBIMH H  JOCTOBEPHBIMH
MCTOYHUKAMU B CeTU VHTEpHET MOTYT CIYXKHUTh DJIECKTPOHHBIC BEPCHH OOBITHBIX
KYpPHAJIOB, SJIEKTPOHHBIE OMOIMOTEKH, MPEAJararoiiie YUTATEIsIM dIIEKTPOHHBIE
BEPCUU OOBIUHBIX KHUT, 0a3bl HOPMATUBHBIX W MATCHTHBIX JOKYMEHTOB. Tak ke
noJie3Hast HHGOPMaIHS COACPIKUTCS Ha calfTax MPOU3BOAUTENCH 000PYyAOBaHUS U
mprbopoB. C OCTOPOKHOCTHIO CIEAYET OTHOCUTHCA K CTPAaHUIIAM HAa KOTOPBIX
npemyaraeTcss HWHPOpPMANMSA O HOBBIX HEW3BECTHBIX M HETPAIUITMOHHBIX
TEXHOJIOTUSAX M MaTepuanax, pasIWYHBbIX «CEHCAIMOHHBIX paszpaboTkax». He
cleAyeT MpPU HAMKMCAaHUU JUTEPATypHOro 0030pa MOJb30BATHCA SJIEKTPOHHBIMU
Oankamu pedepaTos.

Pe3ynbTaToM IUTEPATYpHOTrO M MATEHTHOT'O MOMCKOB SIBJIIETCS] HAIMKCAHUE,
TaK Ha3bIBAEMOIO, JumepamypHo2o o0630pa, KOTOPbIM NPaKTUUYECKU BCErjaa
SABJISIETCS HadaJioM JI0OOW Hay4yHOM Ie4aTHOM paboThl (HAy4yHOTO OTYETa,
JTUTJIOMHOTO TIPOEKTa, JUCCEepTaIlii, MOHOTpauu U T.1.).
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[IpaBUABbHO HANMMCAHHBIA JUTEPATYPHBIA 0030p MOKEH NpPENCTaBIsATh
coOOi JIOTMYHOE M TMOCJIEIOBATEIbHOE H3JI0KEHUE HMMEIOIINXCS JaHHBIX, CO
CCBUIKAMM HAa MCTOYHHUKU WH(OpPMAIUH, COOCTBEHHON OLIEHKOW WX 3HAaYUMOCTH,
oOpalieHueM BHUMAaHUS Ha COBMAJICHHWE IaHHBIX M3 PA3TMYHBIX HCTOYHHKOB
(aBTOPOB) WM WX SBHOE pacxoxkacHue. Kaxaplil pazaen autepaTypHOro o63opa
JIOJDKEH COJIepKaTh 0000IIEHUE MPOAHAIM3UPOBAHHON MH(OpMAIINK, BBIEICHUE
MOMEHTOB KOTOpbIE HEOOXOJUMO JOMOJIHUTENBHO UCCIAEA0BATh U HAIPaBJICHUE B
KOTOPOM 3TO HEOOXO0IUMO cjienaTh. B KoHIe IutepaTypHOro o630pa He0OX0AUMO
chopMyIMpOBaTh LIETb U 33J1a4d IPEACTOSIIETO UCCIET0BAHMUS.

B otnensHOM myHKTE clieAyeT NMPUBECTH OMUCAHUE HOBBIX COBPEMEHHBIX
METOJIOB  HCCIEAOBaHMM (ecld MpeamnojiaraeTcsi WX  HCIOJb30BaHHE) H
XapaKTEPUCTUKY CHIPEBBIX MaTEPUAIIOB.

Baxxnoe 3HaueHne mmeeT npaBmwibHOE odopmileHHe OuOIMorpaduyecKoro
yKazartelsi, KOTOpOe He CJIeyeT OTKIaAbIBaTh «HA MOTOM.

3aoanus k pabome.

1. Tlpou3BecTy MOMCK JUTEpPATyphl MO TEME HCCIIEOBAHUS MPU TOMOIIH
OMOIMOTEUHBIX KATAJIOTOB (HAWTH MUHUMYM 7-8 UCTOUHUKOB).

2. O0paboTtath HH(MOPMAIUIO B HAWIEHHBIX UCTOYHHUKAX.

3. IlpousBectn mnoOUCK HHPOpPMAIMKM B MEPUOAMYECKHX H3TAHUIX 3a
nocienaue 4-5 ner.

4. HaiiTu ¥ M3y4uTb HOPMATHUBHBIE JOKYMEHTHI CBSI3aHHBIE C IIPEIMETOM
UCCIICJIOBAHUS.



IIpakTHyeckoe 3ansiTue Ne 2
IIpoBeneHne NaTEHTHOrO NMOUCKA

Llenvy pabomwl: 03HAKOMUTHCS € KiaccuuUKaleil naTeHTHON nHdopmanuu,
HAy4YUThCS MPOBOJIUTH MOUCK JOKYMEHTOB, COOpaTh Marepuan HEOOXOIUMBbIN s
MIPOBEJIEHNUS COOCTBEHHBIX UCCIIET0BAHUM

[laTeHT - OXpaHHBIA TOKYMEHT, BbIJaBA€MbIi Ha HM300pETEHHE, MOJIE3HYIO
MOJEIh W  TPOMBIIIJIEHHBIH  00pa3ell, KOTOpbIE SBISIIOTCS  OOBEKTaMHU
npombinieHHON coocTtBeHHocTH  (OIIC). Tlom wu300peTeHMEM MOHHMAETCS
YCTPOUCTBO, CMOCOO WM BEIIECTBO; IOJ TMOJE3HOW MOJENIBbI0 - TOJBKO
YCTPOUCTBO, T.H. '"Majioe u300peTeHue"; MoJ MPOMBIIIJIEHHBIM 00pa3oMm -
BHEIIIHUM BUJ] U3JICIIUS.

[lenbro MaTEHTHOTO MOUCKA SBJISICTCS

- WCKJIFOUEHUEe AyOJMpOBaHMs MPU BHIOOPE HANPABJICHUS UCCICIOBAHUM U
HapYIICHHS 9Yy>KOTO MMaTeHTa,;

- MOJTYYEeHHUE UCXOIHBIX IAHHBIX IS COOCTBEHHBIX MCCJICIOBAHUM.

[Ipu BBIIOJIHEHUU KYpPCOBOW pabOThl IENbI0 TMPOBEICHHUS MATEHTHOTO
MOMCKA SIBJISCTCS W3yYCHHE METOAWKH €ero OCYIIECTBIICHHS, OIleHKa OOIIei
U3YYEHHOCTH BONPOCAa W TIONYyYEHHE HCXOJIHBIX JAHHBIX MJis TUTAHUPOBAHMUS
HKCIIEPUMEHTA.

[lon marentHOM WH(OpManeld MOHUMAIOTCS OQUIIMATBHBIE MTYOJIUKAIIUU
NaTEHTHBIX BEJJOMCTB, KOTOPBIM OTHOCSITCSI:

- MIaTEHTHBIE OIOJJIETEHU;

- onicaHus K 3asBkaM Ha OIIC;

- OITUCAHUS K aBTOPCKUM CBHUJIETEIIbCTBAM M IMATCHTAM;

- OITUCAHUS K MOJIE3HBIM MOJIEJISIM U TIPOMBIIICHHBIM 00pa3iam.

Jlns yno6cTBa paboThl ¢ MaTeHTHOW MHGpOpMAaIe B OOJNBIIMHCTBE CTpaH
nercTByeT MexayHapoaHas narentHas kinaccudukarus (MIIK). C 1 sasaps 2006
nercteyer e€ 8-1 pemakuus. B pamkax MIIK kaxnomy OIIC npucBauBaetcs
WHJIEKC COCTOSIIIMI W3 O00O3HaueHus pasnena, Kiacca, MOAKIACCa, OCHOBHOU
IPpyNIbl ¥ TOATPYHNBl IO KOTOPHIM MPOBOJUTCA IOUCK HHTEPECYIOUIEH
uHbOpMaITIH.

O6o3HaueHne pasjena IMOKa3bIBACT K KAaKOMy M3 8 paslielloB TEXHHUKHU
OTHOCHUTCSI MHTepecyromas Hac wHpopManus. B Hamem ciydae 3TO MOTYT OBITH
pazzensl: B - paznuyHbie TEXHOJIOTMYECKHUE MPOLIECCHI, TPAHCIIOPTUPOBaHUE uiu E
- CTPOUTENBCTBO U TOPHOE JETIO0.

Kaxnapiii paznen nenurcsa Ha kiaccel. MHIEKC Kinacca COCTOMT M3 MHJIEKCA
paszena u IBy3HauYHOU MUQPHI, KOTOpas paCKpPhIBACT COJEPKaHUE KIlacca.

Nupexc monkiacca COCTOMT W3 HMHAEKCAa Kiacca W 3arjiaBHOW OYKBBHI,
KOTOpasi pacKpbIBaeT coJepkaHue Kiacca 0ojee JeTanbHO.

Kaxaplii Kj1lacc eTUTCA Ha TPYIIIbI U MOJATPYIIIbI, KaK1as U3 KOTOPBIX Tak
e YTOUHSIET UHJIEKC el 0oJiee IeTalbHO.
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Takum oOpa3zom, npu mnomou MIIK MOXHO YCTaHOBUTH HHJEKC
UHTEPECYIOLIEro pas3jeia U, aAajee, Ipu MOMOILY CIIPaBOYHUKA YCTAHOBUTH TOM U
pas3zielsl B KOTOPOM PacIookKeHbl pedepaTsl NATEHTOB.

3aoanue x pabome

1. B 3aBucuMocTy OT nepBoi UGpsl B HOMEpE 3aJaHusl HaUTH 2-3 MaTeHTa
CBSI3aHHBIX C TEMOU HCCIIEJOBaHUS.

2. IlpousBecTy NOWCK MATEHTOB 3a MOCJIEIHUE 5-6 JIeT, CBS3aHHBIX C
WHJVMBHUAYalbHOU TeMo#l uccnenoBanus. [IpuBectu TekcT pedepaToB MaTeHTOB U
noJipoOHOE OMNMUCaHWE METOJMKH UX IMOoucka B JlabopaTtopHoil pabore. CrenaThb
BBIBOJI O MONYJISIPHOCTH IAHHOW TEMbI B HAYYHOU Cpefie, BBISIBUTh NMEPCIEKTUBHBIC
HaNpaBJICHUs HCClIeOBaHUN MO AaHHOW Teme. OOOOHIMB JaHHBIE MO COCTaBaM,
JI03UPOBKaM, Croco0aM BBEACHMSI TE€X WM HHBIX KOMIIOHEHTOB MOJyYEHHBIE B
pe3ysibTaTe JUTEPATYpHOTO M TMATEHTHOI'O IIOMCKOB, YCTAaHOBUTH HCXOJHBIC
COCTaBbl, AMANa30Hbl BAPbUPOBAHUS JO3UPOBOK TOOABOK U Ipyrye napameTphl AJis
poBe/ieHNs COOCTBEHHBIX HcciieqoBaHuM. Tak ke cienyeT yka3aThb OXKUIaeMble
PE3YNIbTATHI.

3. Pe3toMupoBaB coOpaHHYIO JUTEPATYPHYIO W TMATEHTHYIO WH(OpMAIUiO
HanucaTh JINTepaTypPHBI 0030D.

4. Ilpusectu B 1abopaTOpHOIl paboTe onmUcaHue Mpoliecca JIUTepaTypHOro u
NATEHTHOIO MOUCKA, yKa3aTh BOZHUKIINE 3aTPYAHEHUS U IyTU UX TIPEOIOTIECHUSI.



IIpakTnueckoe 3ansaTre Ne 3
IInanupoBaHue U MOCTAHOBKA IKCIIEPUMEHTA

Lleny  pabomei: TONYYUTh HAaBBIKM pa3pabOTKM M IUIAHUPOBAHHUSA
HKCIIEPUMEHTA

Ycnex dKCIepuMEHTa CKIIAIBIBAETCSI M3 TPEX COCTABISIOIINX: MPABUIBHON
MMOCTAHOBKH, JOCTATOYHOW TOYHOCTH TPOBEACHUS OINBITOB M HCIBITAaHUH,
IPaMOTHOUW 00PaOOTKU U TPAKTOBKH PE3YIHTATOB.

ITockonbKy moOCTaHOBKa (pa3paboTKa) SKCIEPUMEHTA OCYIICCTBISICTCS B
NEPBYIO OYepe/lb, TO UMEHHO Ha 3TOM JTalle 3aKJIaJIBIBAIOTCS €0 YCIeX U 00BEM
NoJIe3HOW MH(OpMAaIUU, KOTOPBIH MOXKET OBITh TOJY4eH B pe3ysbrare. OmuokH,
JIOTYIICHHBIC TIPU TUIAHWUPOBAHUHU SKCIICPUMEHTA, OYEHBb TPYIHO MM HEBO3MOXKHO
UCIIPABUTh Ha MOCCAYIOIINX dTarnax.

Ecim  mocraHoBka  (pa3paboTka)  OKCIEPUMEHTa  CaMOCTOSTEIBHO
NPOU3BOJIUTCS BIIEPBBIC, TO JKEJIATEIBHO OCYHIECTBIATHL €& B CICAYIONIEH
MIOCJICTIOBATCIIBHOCTH ;

1. Co3maTh CHHCOK KOHKpemHbIX 3a0a4y Ha OCHOBE OOIel 3aaadu
dKCIIEpUMEHTA (B IAHHOM CJIydae 3aJIaHus), aHaJIu3a Pe3y/IbTaTOB JIUTEPATYPHOTO
U TATEHTHOTO TIOUCKOB, C YYETOM HMEIONIUMXCS B HaIUYUM MaTepuajoB U
o0opynoBanusi. B ciiyqae ecnm sKCnepuUMEHT SBJISETCS B Hay4dyHOM paboTe He
€AMHCTBEHHBIM, TO €r0 3aJlay, KaK MpaBWJO, CBS3aHBI C JOCTHKEHHEM O0OIein
TEJIH.

Konkpemmnoii 3a0daveri B HameM clydyae MOXKET OBITh TOJIy4YeHUE
3aBUCUMOCTH TIOKa3aTesiei, Kakoro Inbo u3 (U3HKO-MEXaHUUYECKUX CBOMCTB
MaTepuana, OT JIO3UPOBKU HCCIENyeMOi J00aBKH, COCTaBa BSIKYIIETO, pexuma
00pabOTKHU M T.II., 3aBUCUMOCTh BSI3KOCTH, T'YCTOTHI WU YyJI0O0OYKJIaAbIBAEMOCTH
CMECH OT JO3UPOBKH HCCIIEIyeMOM JT00aBKH, peKUMa Bo3AeHCTBUS U Ap. To ecTs,
yCTaHABIMUBAIOTCA (AKTOPBI, KOTOpHIE OYyIyT BapbUpOBaThCsA (MEHSTHCS) U
BEJIMYHMHBI, KOTOPHIE JOKHBI OBITH mMONMy4deHbl. OTIETBHO CIIEAYEeT YTOYHUTH
Kakue (aKTOphl JOKHBI OCTABAThCS HEM3MEHHBIMHU.

Jnst kaxxaoro Bapeupyemoro ¢akTtopa (KOHIIEHTpaIus J00aBKH, COCTaB,
TEeMIIepaTypa U T.I.) YCTAaHABIMBAETCS MHTEPBAJ BapbUPOBAHUS, T.€. MPEACIHI B
KOTOPBIX OH OyJIeT M3MEHSThCS B XOJ€ JKCIEPUMEHTa, a TaK K€ KOJIUYECTBO
HKCIIEPUMEHTATBHBIX TOYEK B STOM HWHTEpBaje W 3HA4YCHHWS B HUX. MHTepBan
BapbUPOBAHUS CJIEAYET YCTaHABIMBATH C HEKOTOPBIM 3aMacoOM, YTO OBl MOJYYUTH
HamOoJiee TOJHYI KapTHHY. KOJIM4ecTBO HSKCIEpHMEHTaIbHBIX TOUYEK TaK IKe
BEIOWPAETCS W3 YCIOBHUS TMOJYYEHHUS JOCTATOYHO TIOJHOW KAPTHUHBI TOTO WIIH
WHOTO SIBJICHUSI.

B cnywae, korma wHTEepBanm BapbUpoBaHHS (PaKkTOpa HEM3BECTEH,
HEOOXOIMMO TPOBECTH OTIOJHUTEIBHBIC OIBITHI TIO YMNPOIMEHHONW METOIUKE,
HaIpaBJICHHBIC HA €r0 YTOYHEHHE.

Ecnmm omHOBpEeMeHHO m3ydaeTcsi BIUSHUE 2-X U Oojee (pakTOpoB HA OJHY H
Ty K€ BEIWYHHY, TO I[EJIECO00pa3HO NPHUMEHEHHE METOJa MaTEeMaTH4eCKOTO
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IUTAaHUPOBAHUA HKCIIepUMEHTa. B 3TOM ciydyae OyaeT y4TeHO B3aMMHOE BIIHMSHHE
BapbUPYEMBIX TAPAMETPOB.

2. [IpoBecTH aHaIU3 TOCTYIHOIO HEOOXOAMMOT0 000PYAOBAHMS.

[Tpu sTOM HEOOXOAUMO OOPATUTh BHUMAaHUE HE TOJIBKO HAa HaJM4YWe, HO U Ha
€ro COCTOSIHHE, TOYHOCTh, HAJIMYME HABBIKOB pPa0OTHI C HUM, O3HAKOMHUTBCS C
METOJMKAaMU MPOBECHUS UCTIBITaHUH. [Ipy HanMYMU HE3HAKOMOTO 000PYAOBaHUS
HEOOXOAMMO BBISICHUTH €r0 BO3MOXKHOCTH, MTOTPEHUPOBATHCS B paboTe Ha HEM. B
Clly4ae OTCYTCTBHUSI WJIM HEJOCTYIHOCTH KakOro-iu0o o0OpyaOBaHUs, HAWTU eMy
3aMEHy, CKOHCTPYHpPOBaTh COOCTBEHHOE€ WJIM BHECTH HW3MEHEHHUS B
NepBOHAYAIBHBIA TUIAH DJKCIEpUMEHTa. Tak ke CcleayeT YTOYHHUTh MECTO
(;mabopatopuio), Tr€ OyAET OCYIIECTBISITBCS DSKCIEPUMEHT, COOTBETCTBUE €€
WH)KEHEPHOH OCHAIIEHHOCTH YCIOBHUSIM €r0 TMPOBEICHUsS (HaIMdue OCBEUICHMUS,
BEHTHISLIMU, BOAOIPOBOA, CIICIIMATFHON KaHATH3AINH, CHIIOBBIX AICKTPUUCCKUX
BBOJIOB HY)KHOH MOIIHOCTH W T.I.), HaJU4YUsl MeCTa Ui XpaHeHUs oOpas3ioB M
MaTEpHUaJIOB, COTJacoBaTh BO3MOXKHOCTb IPOBEJEHUS DSKCIIEPUMEHTa C JIUIOM
OTBEYAIOIIUM 3a HEE.

3. [IpoBecTu aHaNM3 TOCTYMHBIX HEOOXOIUMBIX TPUOOPOB.

Tlopsook evinonnenuss pabomol
B cooTBeTcTBUYM C HHIWBUAYaTbHBIM 33JJaHUEM TIO BBIMIEU3TIOKEHHOW CXeMe

IIPOU3BECTH JETAIBHYIO pa3pabOTKy IKCIepuMeHTa. Pe3ynpTaThl mpeacTaBuUTh B
BUJIE TAOJUII U OMIMCAHUM MO aHAJIOTUU C IPUBEAEHHBIM HUXKE TIPUMEPOM.
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IIpakTnuyeckoe 3ansaTue Ne 4
O0pa6oTka pe3yJbTaToB ¢ MOMOIIbI0 mporpammbl Microsoft EXCEL

Llenv pabomwl: TONy4EeHUE HABBIKOB OOpaOOTKH 3KCHEPUMEHTAIBHBIX
JAHHBIX TPU TIOMOUIM TEPCOHAIBHOIO KOMIIBIOTEpPA, MOCTPOCHHE TpauKoB U
IUarpaMm.

Pe3ynpTaToMm sKCIIepuMEHTa, B CIIydae €CITM OICHUBAIOTCS KOJMYCCTBCHHBIC
MOKa3aTelid CBOWCTB MaTepuala, SBISICTCS HAaOOp YUCIIOBBIX JIAHHBIX (HAIpUMED,
pa3Mepbl 00pasloB, WX MacChl M HArpy3kKd TMPH KOTOPBIX TPOU3OIILIO
paspylieHue), KOTOphle caMH 10 ce0e HE NPUTOIHBI I aHaIW3a WIH HE
Harmsaaael.  [loaToMy — 3Tamy — aHanW3a  TOJIYYCHHBIX  pE3yJbTaTOB |
(GopMyIHpOBaHUS BBIBOJOB W PEKOMEHAAIMN TPEAMIECTBYET 3Tam 00padoTKH
MOJIYYCHHBIX ~ OKCIEPUMEHTAIBHBIX 3HaueHWd. Ha maHHOM JTame MOryT
IIPOU3BOJIUTHCS CIICTYIOIINE OIepaIiu:

1. Pacuér nokasatelieli CBOMCTB, MHTEPECYIONIUX UCCIICI0BATEs, HA OCHOBE
MOJIYYCHHBIX JKCIICPUMCHTAJBLHBIX JaHHBIX. Hampumep, Ha OCHOBE JaHHBIX O
pa3Mepax, Macce o0pa3loB U Harpy3Ke, Py KOTOPOH MPOU30IILI0 UX pa3pyIIeHuE,
MOKHO PacCUUTaTh CPEJIHIOK IUIOTHOCTh OOpa3lloB W WX MPEAesl MPOYHOCTH Ha
cKaTHe.

2. TlepeBoj OAHMX E€OWHUIl M3MEPEHHUS B JApyrue OOUICHPUHSTHIE WU
HanOoJiee y00HbBIC JIJIs aHAIM3a.

3. HaxoxzeHue CpelHUX 3HAUYCHUN TOKazaTesield CBOMCTB IO pe3ysibTaTaM
HECKOJIbKUX MCTIBITAHUA.

4. OnpeneneHue MOrperHOCTe U3MEpPEH, UCTIHITAHUH.

5. BbisiBneHue KOppensIiuu MEXIy HECKOJIbKHUMHU (GaKTopamMu MU Jpyras
cTaTUCTHYECKass 00paboTKa TaHHBIX.

6. MHWHreprionsuus wu dKcTpanoismnus (rpaduyeckas W pacuérHas),
HAX0XJICHHE 3aBUCUMOCTEH OIMUCHIBAIONINX JTAHHbIE, MUHUMYMOB 1 MaKCUMYMOB,
Jpyras MaTemMaTudeckas oopaboTka.

7. Buzyanuzamus TOJYYEHHBIX PE3yNbTaTOB (MIOCTpOEHUE TpaduKOB,
qyarpamm, TUCTOTPAMM H T.[1.).

3avactyro 9Tanm o0pabOTKM JaHHBIX SBISIETCS CaMbIM TPYJOEMKUM H
TpeOyronuM OoNbIIOr0 BHUMaHUA. [l09TOMY TpakTHYEeCKH BO BCEX CIydasx
nenecoodpasHo ucmoib3oBanue mporpammbel - Microsoft EXCEL, xkortopas
MO3BOJISIET  OCYIIECTBISATH BCE TEPEUMCICHHBIE OIepalu, KpOMe TOro,
ABTOMATHUYECKH PEIIAeTCs BOMPOC XpaHEHHWS COOpaHHOW wuHoOpMarmu, e&
YUCTOBOTO 0(hOPMIICHUSI.

OcHoBbI padoThl ¢ nmporpammoii Microsoft EXCEL.
ITporpamma Microsoft EXCEL sBisieTcst, Tak Ha3bIBaeMbIM, TaOJIUYHBIM

MIPOLECCOPOM M MO3BOJIAET BBIIOJIHSITH CICIYIOIINE OCHOBHBIE JEHCTBUSA:
1. ®opmupoBarh U OGOPMIATH IO >KEJIAHUIO MOJb30BaTENsl TAaOIUIIBI
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JAHHBIX.

2. Ilpou3BOaUTH pa3nUyYHble MATEMATHUYECKUE U JIOTMUYECKHUE ONepaluu Haja
JAHHBIMM HaXOJSIIMXCA B OJHOM WJIM HECKOJBKUX SYEHKax C 3aHECEeHHEM
IIOJIyYEHHOTO pe3yJIbTaTa B APYTYIO SUYEHKY.

3. Ilpous3BoauTh aHaTUTHUYECKYyI0 OOpabOTKYy MacCHBOB  JaHHBIX
(HaXOXKJIEHHE KOpPpEeIsIUUMU MEXIy JABYyMsS HaOOpaMH JaHHBIX, HaXOXJEHUE
MaTeMaTU4ecKoil (YHKLIHUK OMUCHIBAIOLIEH PsiJl TaHHBIX, BHIYMCICHHE Pa3IMYHBIX
CTaTUCTHYECCKHUX BEIIMYHH U JIp.).

4. Ctpouth rpavKu U IUArPaMMBI.

5. BbimonHaTh ycioBHOE (opmMaTHpoOBaHHE ~SYEEK, T.€. HU3MEHSTbH
opopmieHne suYEWKHM W HaXOASIIMXCA B HEW [aHHbIX (Hampumep, ILBETa) B
3aBUCUMOCTH OT 3a/IaHHBIX YCIIOBUM; pemniaTb ypaBHEHUS METOJ0M Moadopa
NEPEMEHHBIX U T.1.

[TonoxuTenbHOW OCOOEHHOCTBIO TIPOrpaMMbl  sIBIsieTCS €€ MPOCTOTa,
IIMPOKash PaclpoCTPaHEHHOCTh M THUIWYHBIA s WINAOWS-TIpHIIOKCHMIA
untepdeiic. [loaTomy 001IHEe BOMPOCHI MO MOJIH30BAHUIO MPOTPAMMOM, TaKUE KaK
3aIyCK MPOrpamMMbl, COXpaHEHUE MH(pOpMaluu, BBOA U (hOpMaTHPOBAHUE JAHHBIX
U T.II., B JAHHBIX METOIMYECKUX YKA3aHUIX HE PACCMATPUBAIOTCS.

1. Paboma c ¢hopmynamu.

Kak yxe ymomunanocs Bbiie, EXCEL mo3Bosser co3gaBath ¢GopMyssl B
AYEUKe 711 BBIYMCIICHUS €€ 3HAaUeHUS 110 JaHHBIM U3 JPYTUX SYEEK U KOHCTaHTaM.
st ucrionb3oBaHUS B pacy€Te JaHHBIX W3 Kakoll nubo s4eiiku, B Qopmylie
3anuchiBaeTcs €€ anpec («CChUIKa» MO TEPMUHOJIOTHH MPOTPAMMBI), COCTOSIIITNIN U3
OykBbl (wmm 2-x OykB miua 27 cronbla W jgajiee) JIATHHCKOTO aldaBuTa
yKa3bIBaIOIIEH HA HOMEpP CTONONa, ¥ U(PHI, YKa3bIBAIOIEH HA HOMEDP CTPOKH, Ha
NepEeCeUCHUN KOTOPBIX HAXOAUTCA MHTEpecytomas Hac sueiika. [Ipumep: Al, H10,
AA28 u T.1. CymiecTByeT Tak K€ W Jipyras CUCTeMa 3aIlliCH aJapecoB (CChUIOK) —
oTHocuTenbHas — obo3Hawaemas R1CI1, rme mocme R (oT aHri. row — cTpoka)
YKa3bIBA€TC HOMEP CTPOKH OTHOCHUTEIBHO TEKylEeH s4Yelku (T.€. CTPOKHU
pacloNOKEHHbIE ~ BBIIE  HWMEIOT  OTpULATENIbHBIE  HOMEpa,  HUXKE  —
MOJIOKHUTENIbHBIE), a mociae C (oT anri column — cronberr) HoMep crondna (T.e.
CTONOIBI PACIOJIOKEHHBIE JIEB€E HMEIOT OTpHUIAaTeNIbHBIE HOMEpa, IpaBee —
MOJIOKUTEIbHBIE).

3amuch GopMyIbl B SUCHKE HAYMHAETCS C BBOJA CUMBOJIA «=», TIOCIIE YETro
3aMUCHIBAIOTCS] BCE HEOOXOIMMbIE ONEPATOPHI, IEPEMEHHBIE U KOHCTAHTHI.

Hampumep, ecnu B siueiike Al 3ammcarh cieayromnyo Gopmyny: «=5%225» u
HaxaTh knaBunry ENTER, 1o B siueiike OyzeT BRIYMCICHO 3HAYCHHUE 3aITUCAHHOTO
BEIpaKeHUsA, a uMeHHO 1125. Tekct GopMyasl MOXHO MPOCMOTPETH W
OTPEIAKTUPOBATh B CTPOKE (HOPMYJ, MPEABAPUTEIHHO BBIICINB WHTEPECYIONIYIO
Hac sueiiky. [l coxpaHeHus pe3yabTaToB npaBku TpedyeTcs HaxkaTh ENTER.

JIns1 co3maHus CChIIKM Ha YUKy HE0OXOIUMO MIENKHYTh Ha HEM BO BpeMs
3anucu (GOpMyJibl, IIPU 3TOM B 3aMKChiBAEMON (GOpMyJie TOKEH MOSIBUTHCS aJIpec
aueiiku. Hanmpumep, eciin B sgueiike Bl BBeCTH 3HaK «=», 3aT€M WIETKHYTH MBIIIbIO
Ha s4deiike Al cogepxained 3HaAYCHUE NOJYYEHHOE B NPEIBIAYIIEM MNPUMEPE,
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3ateM BBecTu «/100» m Haxkatb ENTER, 1o B suelike Bl Oyner BbIuMCIIEHO
3Hauenue 11,25, a popmyna B 3T0it siueiike Oynet umeth BUI: «=A1/100».

B cnyuae ecnu 3HaueHue B siueiike Al, Ha KOTOpyto ccpuiaercs Gopmysa B
sueiike B1, OyaeT u3MeHeHo, TO MPOU30UIET aBTOMATUYECKUIM TTepecyET 3HAaUCHUS
B siuelike Bl.

Kpome mpocteix apudmerndeckux AeHcTBUA B (opMynax MOXKET
MPOU3BOJUTHCS BhIUMCIAEHUE Iienoro psga dynkuumil. Kaxmas (yHkius umeer
OTpeNICNIEHHBIA CHMHTAKCHUC, T.. TpaBuia e€ HamucaHus. OOmmM s Bcex
byHKIMI SBAsSETCS TO, 4YTO BCErJa BHAYalle 3alMChIBACTCS COKpAIIEHHOE
o0o3HaueHue (PYHKIMU, a 3aTeM B KPYIVIBIX CKOOKax HaOOp MEPEeMEHHBIX H
3HA4YECHUI, KOTOPHIE B CBOIO OUEPE]Ib TaK K€ MOTYT OBITh ()YHKIIHSIMHU.

OyHKIUSI MOXET OBbITh, KaK HEMOCPEICTBEHHO HamucaHa (T.€. BBEJEHA C
KJIaBUATypbl Kak OOBIYHBIA TEKCT), TaK M BblOpaHa U3 cOUCKa (QYHKIMIA
umeromuxcs B EXCEL.

Jist BbIOOpa pyHKIMM U3 CIUCKA, HEOOXOAMMO B MOMEHT 3alucH (OPMYJIIbI
HaXaTh KHOIIKY %], B nosiuBmemcs okwe BBIOOpa (PYHKIIMI yKa3aTh KaTETOPHIO
K KOTOPOW OHAa OTHOCHUTCS W BBIOpaTh €€ M3 MOSBUBIIETOCS CIHCKA, WU B CTPOKE
MOMCKAa BBECTH Ha3BaHWE, YacTh Ha3BaHUA (QYHKIMH WM KIOYEBOE CIIOBO
onuchIBalolIee €€ ACHCTBUE U HaXaTh KHONKY «HaWTW». Eciau mouck 3aBepmurcs
YCIICIIHO, TO B HIXKE PACIIONIOKEHHOM OKHE MOSIBUTCSI CMUCOK (PYHKIUI Hanbolee
COOTBETCTBYIOIIMX YCIOBUAM Moucka. K nmpumepy eciam BBECTH C CTPOKE IOUCKA
«OKpYTIUTH», TO B pe3yibTare OynerT HalaeHa (YHKUIUS «OKPYIJD», KOTopas
BBITNIOJIHSIET JAHHOE JECHCTBHE.

Jis mpocMoTpa KpaTKOro OnucaHus (QYHKIMM W €€ CHHTaKCHca,
HEOOXOJMMO BBIIEIUTh MHTEPECYIOUIyl0 Hac (QyHkuuio wu3 coucka. Jlus
MOJIYYeHUS TOJAPOOHOTO OMHCAHHS JAeUcTBUS (GYHKIMM U €€ CHHTaKcuca
HEO0OX0IMMO IMIENKHYTh Ha Haanucu «CrpaBka 1o 3Toi G yHKIHN.

[Tpumeps! ucronb3oBaHus HYHKITHH.
_ [Ipumep 1. Ha puc. 1 moxazan ¢parmeHT
Al B | | D | 1abnouupl B KOTOPOM HPOM3BOJMTCA BHIYUCIECHHE

LKWpHHA ANKWHA nnow sk o
1 1273 1588 1995084 IUIONIA-IM IO JUIMHE W mupuHe. B B sueiike D2

2 1273 158 19E hopmyna umeer Bun «=B2*C2», a B suelike D3:
Pue. 1 «=OKPYTJI (B3*C3;1)»
T.e. KpoMe MNPOCTOro NEPEeMHOXKEHHUsA cojaepxkumoro siueek B3 u C3,
F 5 H | ] % MPOU3BOJUTCS  OKPYTJICHUE
; HTJTJEESEPR?HZ 121,54 132,47 153,41 12%97 115,84 TOIyHCHHOTO pesyiibTata 10
3 |CpeaHee zHaqeHve npodHocTe, MMa 132 OJHOIO 3HAKa IIOCJIC
' Puc. 2 3aIIATOH.
[Tpumep 2.
B sUerKe 13 (puc. 2) dbopmyma UMeeT BU/I:

«=OKPVYTJI(CP3HAY(G2:K2);1)», T.e. GyHKIUS BBIUKMCIAIONIAS CpEIHEE
3HaueHue «CP3HAY( )» BioxeHa B (yHKIIUIO OKPYTJICHUS.
B TtoMm cnyuae ecnu TpeOyeTcsi MPOU3BECTH OJWHAKOBBIE BHIYUCIICHUS B

HECKOJIbKHUX b0 [0 | [ b [  CTpoKax MHOFOCTpquoﬁ
TAaOJTUIIBI anouane [LRRAa0E nnouianb OCTAaTOYHO 3amnucaTb
n 199 6 —> 199 65 —> 199 5 A
155
191 &
=

Puc. 3
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pacu€THyr0 (QopMylly B OJHOW U3 CTPOK, a 3aT€M Pa3MHOXKUTh €€ B OCTaJIbHbIE
CTpOKH TaOmuupl. Jlns 3TOro HEoOXOAMMO BBIAEIHUTH SYEHKY COAEpKAILYIo
UCXOAHYIO (opMmydly, a 3aTeM @pU TMOMOIIM YKa3aTeNdsl MbIIU PACTAHYTh
BbIJICJICHHE 32 HEOONBIION KBaJpaT B HUKHEM IPABOM YIJIy BBIICIECHHOMN SYEUKH
(puc. 3). IIpu s3TOM mporpamMma aBTOMaTHYECKH KOPPEKTUPYET CCHUIKU, U3MEHSS
HOMEP CTPOK WJIK CTOJIOOB.

Ecnim aBrOMarnueckoil KOPPEKTUPOBKM CCBUIKA IPU  Pa3MHOKEHUH
dbopmynel TpeOyeTcss u30exaTh (Hampumep, MpU HMCIOJIB30BAaHMM B pacuérax
KOHCTaHTBI, 3alMCAHHON B KaKON-IMOO0 sYEeiKe), TO CChUIKA HA ATY SYEUKY JOJKHA
ObITh 3ammcana co 3HaukoM «$». T.e. ccpiika «C3», mpu pa3sMHOKEHUU (HOPMYITBI
OyJeT M3MEHATHCS, a CChUIKa Ha Ty K€ SYCHKy, HO 3amucaHHas kak «$C$3» —
n3MeHsAThCs He Oyaer. Ilpudem ecnum 3HauoK «$» OymeT CTOSATH TOJNBKO TeEpen
OykBOM, TO 3a(UKCHUpOBaH OYJIET TOJIBKO HOMEpP CTOJIOLA; €CIM TOJIBKO Mepen
1 poil — HoMep CTPOKH.

2. Ilocmpoenue epaghuxos u ouazpamm.

Jlns moctpoenus: rpadukoB U amarpamm B mporpamme Microsoft EXCEL
CYIIECTBYET CIEUMAIbHBIA MacTep AuarpamMM, 3alyCKaeMblil KHOMKOU Ha
naHenu ynpasiaeHus. OnHako, TMepea Ha4daJloM TIOCTPOCHHUSA JHarpamMMbl
HEOOXOMMO CO3/1aTh TAOJIUIly JaHHBIX, COACPKAIIUX 3HAYCHUS OTKJIAbIBAeMbIe
0 OCsIM a0CIMCC U OpAMHAT.

[Topsanok mocTpoenus rpaduka.

1. ITocne mOArOoTOBKM TaOIUIBI ¢ UCXOAHBIMU JAHHBIMH CJIEIYET 3alyCTUTh
MacTep Juarpamm.

2. B mosiBuBIIEMCSI OKHE HEOOXOAMMO BBIOpATh TUN W BUJ JAHATrPaMMBI.
Haubonee YHUBEPCAIbHBIM u NOAXOASAIIUM ISt 0TOOpaXKeHus
AKCHEPUMEHTAIBHBIX  JaHHbIX  sBIseTcss TN  «TodedHas»  3aKIAIKU
«Cranmaptueiey. [locne BpIOOpa Tuma W BHUIA JUArpaMMbl HEOOXOIUMO HaXKaTh
KHOTIKY «/Jlanee».

3. B mosiBuBImIEMCSl OKHE TepelTH Ha 3akiaAky «Psm» M HaxkaThb KHOIMKY
«/lobGaButh». B crmcke uMeronmuxcs psAnoB MosBUTCA «Psml» mis koTtoporo
TpeOyeTcsi BBECTU UM, 3HAYEHUS TI0 OCH X W 3HadeHus 1o ocu Y. Jlns cozmanus
CCBUTKM Ha SUYEUKH coJepkalire HeoOXOoIWMble 3HAYCHHS HEOOXOAMMO HaXKaTh
KHOIIKY B, u BeimennTs Ha mosBUBLIEMCS JKpAaHE HYXHBIE SYEHUKH, MOCIE YEro
HaxaTh KHOMKY «Jlamee». Ecnm Ha omHOM rpaduke IJOMKHO OTOOpaKaThCs
HECKOJIBKO KPHUBBIX, TO MOCJIE CO3JaHHS OJHOW KPUBOW BHOBb HAXXaTh KHOIKY
«/106aBUTH» 1 CO3/1aTh AHATOTUYHBIM 00pPa30M BTOPYIO KPUBYIO U T.I.

4. B mosBUBIIEMCS OKHE OCYIIECTBUTh HACTPOWKY odopmiieHHus rpaduka,
BBECTH HA3BaHHE, OANMUCH MO OCSIM U T.JI., ITOCJIE YEro HaXaTh KHOMKY «/lamee».

5. B mosBuBIIEMCS OKHE HEOOXOIMMO BBIOpaTh MECTO PACIIOJIIOKCHUS
nuarpamMMmbl.  [IpeqnodYTUTENbHBIM — SIBIASIETCA  PACIOJIOKEHUE JuarpaMMbl B
OT/EJILHOM JIUCTE.

PenaktupoBaHue  OCHOBHBIX  [apaMe€TpPOB  TOTOBOM  JUarpaMMbl
OCYIIECTBIISIETCS. BBIOOPOM COOTBETCTBYIOIIMX MYHKTOB MEHIO «Jluarpamman.
Hactpolika 1BeTOBOW CXEMbI, TOJIIWHBI, BUAA JUHUHA U JPYTUX BHU3YAIbHBIX
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apamMeTpoB OCYILIECTBISAETCA TPAAULMOHHBIM JJii OQUCHBIX IPHIOKEHUI
00pa3oM — OOBIYHO JIBOWHBIM IIETYKOM Ha MHTEPECYIOLIEM OOBEKTE.

3aoanue x pabome:

1. OdbopmuTh HUXKE NIPUBEAEHHBIC PE3YyJIbTAThl UCTIHITAHUN B BUJIC TaOJIUIIBL:

1-e cytku, obpazen Nel, pasmepst (ILIxJIxB, mm) 102x105x98, macca 1980
r, paspymarmiee ycuiaue 25,2 kH; oOpazery No2, pasmepsr (IxAxB, mwm)
100x97x101, macca 1966 r, pazpymatomiee ycunue 27,4 xkH.

3-u cyTku, obpazen Nel, pazmepst (LLx/IxB, mm) 101x102x100, macca 1955
r, paspymarimiee ycuinue 54,7 kH; oOpazery No2, pasmepsr (IxxB, mm)
99x97x102, macca 1979 r, pazpymaromee ycuiue 52,5 kH.

7-e cytku, obpazen Nel, pasmeps! (Ix/IxB, mm) 95x98x103, macca 1987 r,
paspymatomee ycwiue 64,9 kH; oOpazen Ne2, pasmepwn (IIx/IxB, wmm)
100x100x98, macca 1968 r, pazpymatomiee ycunue 67,0 kH.

14-e cytku, obpazen Nel, pazmepsnt (LxJxB, mm) 103x99x105, macca 1946
r, paspymarimiee ycunue 74,4 kH; oOpazery Ne2, pasmepnr (IxAxB, mm)
98x105x100, macca 1952 r, pazpymatomiee ycunue 76,9 kH.

28-e cytku, obpazen Nel, pasmeps! (LLx/IxB, mm) 101x101x98, macca 1980
r, paspymarmiee ycuiaue 80,0 xH; oOpazery Ne2, pasmepnr (IxAxB, mm)
95x100x103, macca 1969 r, pazpymaromiee ycunue 79,2 kH.

2. Paccuurtarh 1o pe3yJibTaTaM HCHBITaHUS 2-X OOpa3lOB UX CPEAHIOIO
IUIOTHOCTh OeToHa (Kr/M>) H IIpeiel NpoYHocTy Ha cxkarue (MlIla).

3. PaccuntaTth KOA(hPUIMEHT KOPPEISIIMU MEXKIY BO3pacTOM OETOHA U €ro
IPOYHOCTHIO.

4. TloctpouTh rpaduk 3aBUCMMOCTH MPOYHOCTU OETOHA Ha CXKATHE OT UX
BO3pacTa.

5. OdopMUTh TIONyYEHHBIE B PE3yibTaTe CAMOCTOSITEIHO MPOBEAEHHOTO
AKCTICPUMEHTA JaHHBIE B BHJIE TaOJIUIl U Tpad)UKOB.
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IIpakTnueckoe 3ansaTue Ne 5
AHAJIH3 NO0JTy4YeHHBIX Pe3yJIbTATOB

Llenv pabomvi: TONy4€HHE HABBIKOB CaMOCTOATEIBHOTO OCYIIECTBICHHUS
AKCTIIEPUMEHTATIBHBIX HCCJIeI0BaHUH.

AHaIN3 TOJYYEHHBIX pPE3YyIbTAaTOB SBJSETCS 3aBEPIIAIOLICH YacCThIO
uccienoBanus. Ha 3TomM 3rTame Ha OCHOBE JUTEPATYPHBIX MW COOCTBEHHBIX
OKCIIEPUMEHTATBHBIX JIAHHBIX JIEJAIOTCS BBIBOJBI HMMECIONINE HAaydHOE W (MJIH)
NPAKTHYECKOC 3HAYCHWE, JIAIOTCS pas3JIMYHble PEKOMCHJAIMW, HaMEYaroTCs
NEPCIICKTUBBI  WCIIOJIb30BAHUS ~ TOJYYCHHBIX B pe3yjbTaTe  MPOBEACHUS
OKCIIEPUMEHTA CBEJCHUHN, BO3MOXKHBIE MPAKTUYCCKUE U IKOHOMHUYECKHUE BBITOIBI
OT UX BHEJPCHHUSI.

BbIBOIBI, MIMEIONME HAy4YHOE 3HAYEHUE MOTYT COJIepKaTh HOBBIC HIIU
NOJITBEPK/IaTh BBIABUHYTHIC pPAaHEE pa3IuYHbBIC 3aKOHOMEPHOCTH, PACKPHIBATH
MEXaHHM3M  pa3JIMYHBIX  SBJIICHHWH, 3aJaBaTh HANPABJICHHUS  JaJTbHCHIINX
HUCCJICIOBAHUU U T.1.

Bce cnaenmaHHble BBIBOABI HMMCIONIME HAy4YHOE 3HAYCHHE HEOOXOIMMO
NOJIKPEIUIATh CCBHUIKAMU Ha pe3y/bTaThl MCCIICOBAHUN JIPYTMX aBTOPOB WIIH
oO1ien3BecTHBIC (00IIETPU3HAHHBIC) (DAKTHI.

BriBoibl, mMMerolIMe MPAaKTUYECKOE 3HAYEHUE MOTYT COJAEpk aTh OICHKY
1esecoodpasHoctd U 3GHEKTUBHOCTH TEX WJIM WHBIX IMPOIIECCOB, COOTBETCTBHS
WIM  HECOOTBETCTBHS  CBOWCTB TMOJIYYEHHBIX MAaTepUaloB  TpeOOBaHUAM
HOPMATUBHBIX JOKYMEHTOB, YKa3bIBaTh TEXHOJIOTHYECKHE IOCIIEI0BATEILHOCTH,
COCTaBbl U JIOBMPOBKH OTICIBHBIX KOMIIOHEHTOB OOECIEUYMBAIOIINE IOJTYYECHUE
HawIydiiero (WM TpedyemMoro) pe3yibTaTa; JaBaTh PEKOMEHJALUU KacaTelIbHO
METOJIUKH OCYIIECTBICHHS HccienoBanuid u ap. Ilpu QopmynupoBanum Takux
BBIBOJIOB CJIEAYyeT JieNlaTh OrOBOPKH Kacalolluecs YCIOBUW IPOBEICHUS
AKCIIEPUMEHTOB, UCIIBITAHUM, IPUMEHSIEMBIX MaTepUaJIOB.

3adanue k pabome.

[IpoBecTr aHaNN3 NOJYYEHHBIX PE3yJIbTATOB, HA OCHOBAHUU KOTOPOTO:

1. ConocTtaBUTh MONYYEHHbIE PE3YNbTaThl C JAAHHBIMU JIPYTUX aBTOPOB,
00BSICHUB PUIMHBI BO3MOKHBIX PACXOXKICHUH.

2. JlaTh OLIEHKY JOCTOBEPHOCTH MOJTYYEHHBIX PE3yIbTATOB.

3. Paccmotperp 00macTh, BO3MOXHOCTH U  OXHIaeMbli  d]dekT
MPAKTUYECKOTO MPUMEHEHUS PE3YJIbTATOB HCCIIEI0BAHUS.
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