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HODHI[OK BBIINTOJIHCHU S Da6OTBI

1. BxirroueHue yCcTaHOBKH

1.1. Bximrounts ocmumorpad C1-83, nns 4dero cierka BBITSHYTb Ha ce0s
mToK "IluTanue".
Hcexonnoe nosoKeHne OpraHoB YIIPaBIICHUS.
a) Kanan I BeptukansHoro ycunenus (Y):
- arteHtoatop V/aen B monoxenuu "50";
- MaJIasi py4Ka, COOCHas C aTTEHI0ATOPOM - B KpaiHEM ITPABOM I10JI0KEHUU.
6) Kanan Il BepTukanpHOTO yCHIICHUS:
- arteHtoatop V/aen B monoxenuu "50";
- MaJIasi py4Ka, COOCHas ¢ aTTEHI0ATOPOM - B KpalHEM ITPABOM I10JI0KEHUU;
- kHonka "X-Y" - Haxara.
B) KaHan cuHxpoHu3auuu:
- kHonka "BHemr. X-Y" - Haxara.

1.2. Bkitounth yactoromep (Boikirouaresns "Cerb")
Pyuka "Bpemsi mHAUKAUK" B NOJIOXKEHUH, 00ECIEUMBAIOIIEM HWHIUKALILIO
uH(popmaiu Breuenue 1-2 c.
3
ITepexmrouarens "Bpems cuera” B monoxenuu 10°.
[Tepexmouatens "MeTkn BpeMeHH'" B MOJ0KEHUU 1S,
[Tepexmtouatens "Pox padorsl" B nonoxenuu "Yacrora".
[Tepexmtouarens "Arrenoarop" B nosoxenuun "1:1".
1.3. Bxatounth 11a00paTOpHYIO YCTAaHOBKY, HakaB KHOMKY "CeTb BKJL."
IIyJITE YIPABIICHUS ITOJIUTOHA.

Ha

[TonoxxeHne OpraHoB yIpaBJe€HHUsS] YCTaAHOBKH

Knomnka "curnaju BkJ." - Haxara.

Knonku "urym BKJL." 1 "cTpo0 BKJL." - OTXKATHI.

[TepexmtoyaTens "ocuuorpaMmbl’ - B IOJIOKEHUH 9.

ITepexmtouarens "yacrora" - B nmojoxenuu 2F.

[Tepexmouatens "pexum padorbl" - B nosioxkeHuu 1. [Ipu sTom Brirowyaercs
nepegaTurk Nel (mpaBasi CTeHKa MOJIMTOHA) U TOABUYKHBIN TPUEMHUK.

Knonka "Bkia.33 kI'n" - Haxkara.

Kuomnka "Bkia.3,3 kI'n" u "Bkin.0,33 kI'n" - oT>xaThl.

Ha ocuumiorpadge momkHa MOSBUTHCS KOJBIEBas pa3BEepTKa C JBYMS OT-
Metkamu ("HyJg" U1 OTMETKH JalbHOCTH). Enu pa3BepTka >/IunTuyeckas, To pyukaMu
"Veunenne Y" u "Ycunenune X" g00UTHCS OKPY>KHOCTH IuaMeTpoMm 4-5 cm. Spkyto
TOYKY LEHTPA OKPY>KHOCTH COBMECTUTH C LICHTPOM dKpaHa.



2. UccnenoBanre 0OQHOYACTOTHOTO ()a30BOr0 METOAA U3MEPEHHUS JAIILHOCTH.
IlacCcuBHBIN BapyaHT: IEJH - IPUEMHUK.

2.1. O3HaKOMIIEHHE C MOBEICHUEM OTMETOK Ha JKpaHe. Y CTAHOBUTH NMPUEMHUK
HarpotuB [Ipn-1 Ha paccrosaum 8-12 cm. [l 2TOro Ha mynbTe ynpaBieHUs MOJIUTO-
HOM yCTaHOBUTH CKOpOCTh 1. KpacHas knaBumia "oTKJ." 10omKHA OBITh OTXKAaTa.

Ha skpane BUIHBI IB€ OTMETKH, B 00IIEM ciydae HecoBnaaaromue. Cuuras no-
JOXEHHE IIeM 3a Hayalo OTCuYéTa, COBMECTUTH 00€ OTMETKH C HYJIEM NalbHOCTH
(BepxHsisi TOUKA KOJIbIA) C TOMOIIBIO pyyeK "ycTaHOBKA HyJel (pazomeTpos, 33 kI'n"
1 "yCTaHOBKA HAYAJbHOM AaJbHOCTH, 33 KI'I".

HccnenoBath 3aBUCHMOCTh TIOKa3aHUH pazoMeTpa OT MepeMEIIeHUs HEIH.

a) pagualbHOE ynajneHue-npuOmmkeHue. Pydkoil ynpaBieHuss OTOABUTaTh
eap OT mepeaaruuka (BIeBO) W mpuOimkarh (BrpaBo). HabOmronaTe 3a XapakTepom
BpallIeHUs] OTMETKH B 00oux ciydasx. Onpeaenuts mMacmtad koibua. [ns aroro co-
BMECTUTDH HYJIEBYIO U JAJIBHOCTHYIO (LIEJIEBYI0) OTMETKU HA 3KpaHE JBUKEHUEM IIEJIH,
OTMETHUTbh Ha MOJCTUIIAIOIIECH OyMare MoJjJoKeHHUE eI, IPUHSB 32 0a30BYI0 TOUKY YIOJ
IPsIMOYTOJIbHOM IUIaT(OPMBI, HA KOTOPOW 3akperui€éH npuéMHUK (uenb). B nanpHei-
IIEM 3Ty TOYKY IJIaT(POPMBI CUUTAThH MOJOKEHHEM Lieau. Jlanee oCTOPOKHBIM HaKaTH-
€M Ha PYKOSITKY OTOABUIaTh LI€JIb, IOKA €€ OTMETKA Ha 3KPAHE HE COBEPIUUT MOJIHBIN
000pOT, ¥ BHOBb CEJIATh OTMETKY MOJIOKEHUS LIEJIH.

OTOBUHYTH LIEJIb B CTOPOHY M U3MEPUTH Ha MOJIMTOHE PACCTOSIHUE MEXAY JIBY-
Msl OTMETKaMu. YeMy paBHa JIJIMHA BOJIHBI U3]y4aeMOro CurHaia?

0) momepe4yHoe JIBH)KEHHE (OTHOCHTENIBHO IepeAaryrka). BepHyTh Liesib B uUcC-
xoJiHoe nojoxkeHue. Cmemas e€ Ha 10 cM B CTOpOHY IyJbTa yIpaBieHHUs, HAOII01aTh
3a MOBEJICHUEM OTMETKHM Ha 3KpaHe ocuwuiorpapa u oO0bsicHUTH ero. HaOmonas
TOJIBKO 332 OTMETKOM Ha 3KpaHe, OCTAHOBHTH LI€JIb HAa KpaTyaillleM pacCTOSIHUU OT Iie-
penarurka. YOeIuTbCA B 3TOM IO IMOJIOKEHUIO LIeJM Ha nonurone. Ilepemeras uenp
NEPHEHAUKYJIIPHO HAMPABICHUIO U3JIyYEHMs NepefaTyuka, CAeNaTb HECKOJIbKO OTMeE-
TOK MOJIOKEHUS LIEJIM Ha MOJIMTOHE Yepe3 KaXKIblil 000pOT OTMETKH 1I€JIM Ha SKpPaHE.

[Touemy paccTosiHUSI MEXy HUMHU HEOJUHAKOBBI?

2.2. lloBTOopuTh MyHKTHI 2.1.2) 1 0), Koraa BkiatoueH Toubko Ilpa-2 (wa manb-

HEel cTeHKe nmosnurona). [[ns storo nepeximtouarens "Pexxum paboThl" MOCTaBUTH B MO-
JIOKEHUE 2.

3. MHOro4acTOTHBIA METOJT




Ycrpanenue neognoznayHocteit. Padora mo Ipa-1. Iepexmouarens "Pexum
paboTtsl" B mosioxkeHuu 1. MoskeTe U BbI MO MOJOKEHUI0 OTMETKH Ha SKpaHe oIpee-
JIMTh TTONHYI0 AanbHOCTH Henb-IIpa? Her. [loTomy ke, mouemy Bbl HE MOKETE OIpeie-
JUTh BpeMs II0 4acaM, Y KOTOPBIX OTCYTCTBYET 4acoBas CTPEJKA.

Crioco6 ycTpaneHus: HEOJHO3HAYHOCTH COCTOMT BO BBEICHHH B paboOTy J0-
NOJHUTENbHBIX UIMH BOJIH, KPaTHBIX HMCXOJHOM, YTO 00eCrneunBaeT MHOTOIIKAIbHOCTD
OTMETYHKA.

a) Haxxath kinasumy "Bki.3,3 kI'n". [Ipu aTom Ha 3kxpane dazomerpa (ocmmI-
jorpada) NosABIISETCS TONOJHUTEIbHOE KOJIBLIO.

[Tpu6nu3uTh nenp k [Ipa-1 BioTe A0 cpabaTbiBaHUs KOHLEBBIX BBIKJIFOYATE-
Jeil. YCTaHOBUTH €€ HallpOTHB IepeaaTyrKa. B nanpHeiem 3Ty TouKy OyJieM CuuTaTh
HYJIEM U3MepsAeMO AanbHOCTH. OTKIIIOUUTh JBUKEHUE BIOJb O0pTa AB HaxkatneM Ha
KpPacHYIO KJIaBUIY MyJibTa "OTKJ." (yTONHUTH €€), yCTAHOBUTH CKOPOCTH 1.

Pyukamu "YcraHoBka Ha4vaJIbHO#M JaJbHOCTH" COBMECTUTHh Ha OOEUX IIKa-
Jax 3KpaHa OTMETH JAJIbHOCTH C HYyJIEBBIMU. OTMETUTH HYJIb HA ITOJIUTOHE.

HabGmronas 3a o0enmu mikaiamMmu azomerpa, otoABurath ueib ot llpa-1, mo-
Ka OTMETKa LM Ha TOYHOW HIKaje (BHYTPEHHEE KOJIbLIO) HE COBEPIIUT OJHUH 000-
poT. OTMETHUTH Ha MOJUTOHE ITOJIOKEHUE LEIU U ONPEIEIUTh IO 3KpaHy Ha CKOJIBKO
CABUHYJIACh OTMETKA LEIW Mo rpyOoil (BHewmHeld) mmkane. CIBUHYTH 1esb enié Ha
OJIMH 000pOT TOYHOW MKajmbl. (OTMETUTh Ha MOJIMTOHE HOBOE MOJIOKEeHHe ueau. Ha
CKOJIbKO MOBEPHYJIACh OTMETKA M0 Tpy0oi mikane?

IIponomxaTh ABMKEHHE LENH, KaXIbl pa3 oTMedas €€ MOJIOKEHNE Ha IO0JIu-
TOHE MO COBEPIICHUH OTMETKOU MO TOYHOMW IIKajie MOJIHOro 00opoTa (mociie 6 060po-
TOB BO3MOXKHO MOHA00UTCS HaKJIOHHBIN oTpaxaTenb HO). Ha ckonbko moBepHyJach
OTMETKa 10 Ipyooi mkane? M3MepuTh TMHENKON pacCTOSHUE HA MOJUTOHE MEXKIY HY-
JEM JTalbHOCTU M TOYKOM MOJHOTO 000pOoTa OTMETKU MO Ipy0Ooil mkane? Yemy paBHa
JUTMHA BOJHBI B TOUHOM U rpyOOM KaHanax?

0) Wtak, Mbl OCBOOOJMIIUCH OT HEOJHO3HAYHOCTEW CAaHTUMETPOBOM HIKAJIBI,
HO TOJBKO B Ipenesiax EMKOCTH WIKaibl AenumerpoBor. Ecmm R>10 cMm, TO BO3HUKa-
I0T JEUUMETPOBBIE HEOJHO3HAYHOCTH, KOTOPBIE MOKHO YCTPAHUTh BBEJICHUEM METPO-
BOU HIKAJIBI.

Bxmrounte Tpetpro mkany kiasumen "'Bkia.0,33 kI'n". YcraHoButs nens B
HyJb JAIBHOCTH. [IpoBepuTh HynM Beex TpEX mKaji. Ecim HyXKHO - CKOPPEKTHPOBATH
COOTBETCTBYIOIIIMMH PYUYKaMHU.

HabGnronas 3a Bcemu Tpems IIKaJiaMH (a3oMeTpa, OTOABHUIaTh LIEIb IO TEX
1op, MOKa OTMETKA HAa TOYHOM LIKaje He coBepwuT 15 000poToB. OTMETUTH MOJIOXKE-
HUE Leau Ha nonurosHe. CKoJbKO 00OpOTOB COBEPIIMJIA OTMETKA HA JELUMETPOBOM U
METPOBOM LIKaJIax?

4. BoxkeHrue 00beKTa 110 TPAEKTOPUNA

4.1. OKpy’>XKHOCTb C LIEHTPOM B NEPENATUHKE.



a) YcranoButh w1enb Ha 15 cm ot Ilpn-1. Ilepememars e€ nepneHAUKYJISIPHO
HaIlpaBJICHUIO Ha Mepenatdyuk (Mask), T.e. cobOmogas ycioBue R=const=15 cm.
Ou4eBUAHO, 3TO OyIET OKPYKHOCTb.

Jlnst 5TOTO OTXKATh KiaBuily "OTKJA" Ha myneTe. Pydka ynpaBneHus nBuxe-
HUEM Ja€T 1Ba OPTOrOHAJBHBIX JBUKEHUA moouepéaHo. HeoOxonnMo cuHTE3npoBaTh
JBUYKEHUE 10 OKPY’KHOCTH U3 JIByX OPTOTOHAJIbHBIX. BBINONHSIETCS ABUKEHHUE Clle-
nyrormM obpazoM. [IpoaBuUHYTH 1€k IO OTHON M3 OCE KOOpAWHAT, HAOIIOAas 3a To-
BEJICHUEM OTMETKHM Ha 3KpaHe, KOTopas HpPH ITOM CMECTUTCS. 3allOMHUB BEIUYHUHY
(mHanpumep, 1 o00poT) M HampaBiieHWE CMEUIEHUS, MPOABUHYTH LI€Jb MO APYroll ocu
TaK, YTOObI OTMETKa BEPHYJACh B UCXOJHOE MOJOKEeHHE. OTMETUTH MOJIOKEHHUE 1NN
Ha nosurone. ITpoaoiKuTh NpoABMKEHUE LENU 1O MEPBOM OCH, a 3aTEM IO BTOPOU,
KOMITEHCUPYs noiydatomuiicst Haber ¢a3 B 21 (1 060opoT). BHOBE OTMETUTH MOJIOKEHUE
1esid. MHOroOKpaTHO MOBTOPSS MPOLEAYpY NepeMeleHus 1eJid ¢ KOMIeHcalel Habera
(a3bl, CHATH TPAEKTOPUIO IBUKECHHUSL.

0) BepHyThcs Ha TpaBep3 1o mpssMou. JIJIs 3TOro BKIOYUTH JIBM)KCHHE "Ha
cebs" u cuutaTh 00OPOTHI OTMETKH 110 TOYHOMU 1IKaie. MOMEHT MPOXO0XKACHUS TpaBep3a
OoOHapyKHUBAETCs MO MPEKPALICHUIO ABM)KEHUS OTMETKH Ha 3KpaHe U Haudaldy e€ JBU-
YKEHHUs B OOpaTHYIO CTOPOHY (LIeJib Ha KpaTyallleM paccTosiHUM OT nepenatyukal). Oc-
TAHOBHUTHCS Ha TpaBep3e. 3allOMHUTh COCUUTAHHOE IO HKPaHy UYUCIO OOOPOTOB M UX
HaIpaBJICHHE.

Bxiro4uuB IBM>KEHHME OT IepefaTyrka (BJIE€BO), NEpPEeMElaTh LEelb, IOKa Mo-
Jy4YeHHOE paHee 4YHUCIIO 0O0OPOTOB HE CKOMIIEHCHPYETCs (MbI, TAKMM 00pa3oM, COBeEp-
MM UHTETPUPOBAHUE 110 3aMKHYTOMY KOHTYpPY. ODTOT WHTErpa JOJKEeH ObITh paBeH
HyJI10. Torna KOHeYHOE MOJI0KEHUE LENH COBIIAIAET C HAYaJIbHBIM).

B) [IpogomkuTh CHATHE TPAaEKTOPUU, IEpemMenias ueip "Ha ceos'.

4.2. T'uniep6omna.

[lepexmouarens "pesxkum padorTsl” - B monoxenuu 4. Ilpu 3TOM cucrema
CTAaHOBUTCS JIBYXIO3UIITMOHHOMW, 00a KaHalla UMEIOT OAMHAKOBYIO pabouyio 16,5 kI'1x
(mpu pa3nbix Hecynux 33 u 49,5 xl'm). Ha skpane dazomerpa - onna mkana (16,5 xI'm).
KnaBumry "cunxp.ot IIpm." - omxkate. [Ipu sToM pa3BépTka GpopMupyeTcst U3 MpUHU-
MaeMOTO HaNpPsDKEHHsI OJHOTO M3 KAaHAIOB. JTO 00ECleYMBaeT HEMOJBHKHOCTH OT-
METKH 3TOr0 KaHaa.

HaiitTn Ha monuroHe 30HY yBEpEHHOTO MpHEMa OOOMX CHTHAJIOB, YYUTHIBAs
OTPaHUYCHHYIO HAIPAaBJICHHOCTh U3JIyYEHUsI EpeAaTUMKOB. B 3T0il 30HE OCYIIECTBUTH
JBIKEHUE 00BEKTa Mo TurnepOosie. 3alOMHUTH WCXOJIHOE TIOJI0KEHHE OTMETKH Ha JK-
pane. OTMETUTH Ha MOJUTOHE UCXOAHOE MosokKeHue uenu. [lopropsisa npouenypy, onu-
CaHHYIO MPU CHATUHU OKPYKHOCTH, CHATH THIEpOOINYECcKyto TpaekToputo. [lo dhopme u
MOJIOKEHUIO TUIIEPOOITBI ONPEIETUTh 0a3y CUCTeMBbI (YKa3aTh U OTMETUTh Ha JINCTE pa-
OoTarorye nepeIaTyukH).

5. BausHue OTHOLICHUS CI/IFHaJ'I/IHVM Ha JUCIICPCHIO OLICHKHW AAJIbHOCTHU

5.1. KanmuOGpoBKa CHCTEMBI.
VYcraHoBUTH 1eb B LIEeHTp nonurona. Ilepexntoyarens "pexum padboTsl” B



nonokenue 1. Kimaunny "curnana"” Haxars.

PerynupoBku "Ycranoska Pc/Pm gb" B nonmoxenusx: pyuka "IlnaBHo" -
KpaliHee JeBoe, nepexkiarodarenb - 0 nb. [lepexmrouarens "KoHTpoab HanpskeHui'" -
B nojoxeHue APY. 3anoMHuTh NnokazaHus MUKpoamnepMerpa. OTxaTh KJIaBHILLY
"curnan', Haxxath KJaBumu "'mwym" u "crpod". Bpamas pyuky "miiaBHO", yCTAaHOBUTH
T€ K€ MoKazaHus Mukpoamnepmerpa. Haxars knaBumy "curnan'. Ilpm sTom oTHOMIE-
aue c¢/m =1 (0 ob).

ITepexmrouarens "Hacrora" - B nonoxenne CC. Knapumm "Bri.33 kI'n" u
"BKJ.0,33 kI'n" - omxkath (ocTaércsi cpeAHee KOIbIO, HAa KOTOPOM UHAMIIMPYETCS IO-
JIO’)KEHHE cTpoOa U OTMETKA LIEJIN ).

5.2. U3mepenusi.

YcranoButs c/m1 = +24 nb. CTpod - B nonoxenue 5. Pyukoil "YcranoBka
HavaabHOU naabHocTH" (3,3 kI'1) mogBecTn OoTMETKY Lienu noja crpod. [lepemernas
CTpOO mepeKiroyareseM "mepeMerieHue cTpoda’, CHuUMaTh MOKa3aHUs cueTyrKa (Jac-
TOTOMEpA) KaK PYHKIHUIO MOJIOXKEHUsT CTpoOa. BHecTu pe3ynbrar B TaOnuiy (Kaxablid
pe3yNbTaT CHUMATh TPHK/bI, MPU pacy€Tax yCPEIHUTh) 3aBUCUMOCTH YHCJIA COBHAJIE-
HUU OLEHKU C JIaHHBIM TOJOXXEHUEM CTpoOa (MPU HECKOJIBKUX 3HAYCHUSIX C/III).

6. COAEP’)KAHUE OTYETA

Onucanue ucciaeOBaHHbBIX CXEM, PE3yJIbTaThl SKCIIEPUMEHTA, JIUCT, CHSITHIN C
MOJINTOHA, KOMMEHTApPUU K HEMY.

Tabnuiia OeHOK MpU Pa3IMYHBIX ¢/mI. Pe3ynpTarhl pacueTa mpu pa3aIudaHBIX
C/II: NUCTIEPCUH, CPEIHEKBAAPATUYECKOTO OTKIOHEHHS B Tpagycax 0a3bl U MM pac-
crosinus. ['paduku BepOSITHOCTH COBMAJCHUS KaKk (YHKIMU HOMeEpa cTpoda (MOXKHO
OTPAaHUYHTHCS OTHOAOINICH), HOPMHUPOBAHHBIC TaK, YTO IOJHAS BEPOSTHOCTH paBHA
eAMHMUIIC (TSI KaXKI0T0 OTHOIICHUS CUTHAJ/TITYM).



