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Designated parking places: To prevent electric scooters from blocking pedestrian and bicycle
paths; to prevent electric scooters from being parked in dangerous locations, such as in the middle
of the sidewalk or in front of driveways; to make it easier for people to find and use electric
scooters; to create a more orderly and organized public space.

Rules and Fees for Scrapping Electric Scooters. End-of-Life Regulations: As electric scooters
have a limited lifespan, robust regulations for their disposal are essential. Establishing
environmentally responsible scrapping procedures and associated fees will encourage
manufacturers and riders to manage the end-of-life phase responsibly.

8. Conclusions

In summary, these recommendations tackle the intricate challenge of promoting secure and
responsible utilization of electric scooters in the Republic of Moldova. Through the enforcement of
registration, operational protocols and third-party insurance, policymakers can establish a
framework that places safety and liability at the forefront. Giving due emphasis to the significance
of educating riders, particularly within driving schools, ensures that young operators acquire the
requisite skills and knowledge for conscientious navigation in urban settings. Furthermore, the
oversight of electric scooter disposal serves to mitigate ecological consequences. In totality, these
measures can lay the groundwork for a future where electric scooters serve as a secure, sustainable
and harmonized mode of conveyance within the Republic of Moldova and can be customized to
align with the regulatory standards of the European Union.
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PO3POBKA TEXHOJIOI'TYHOI'O MTPOIIECY BUPOBHUIITBA
TBEPJOI'O CUPY 3 MOJIOKA KOPIB

Hasedena cxema mexnonoziunux onepayiii nio2omosKu MoJoKa 00 3CIOaHHSA, NOCII008HICMb
MEXHON02IUHUX NPOYECi6 NPU UPOOHUYMEA MBEEPAO2O CUPY.
Kniouosi cnosa: meepouii cup, 3ciOants, CuuyscrHull (hepmennm, Uspieants MOJIOKA.

BurorosneHHs cupy Mae JOBOJII €HEpPro3aTrpaTHy i pecypco3arpaTHy TexHojorito. Tomy BHOip
ONTUMAJIBHOI TEXHOJIOTHi BUPOOHHUITBA CUpAa € MUTAHHSAM akTyaJlbHUM. CHUpPOBapiHHS CTaBUTh
0COOJIMBI BUMOTH JI0 IKOCT1 MOJIOKa. KpiM TOTO, 1110 MOJIOKO Ma€ BiAMOBIAaTH 3arajJbHUM BUMOTaM
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JI0 CUPOBUHU JIJISI MOJIOYHOI TIPOMUCIIOBOCTI, BOHO Il ¥ MOBUHHE OyTH O10JIOT1YHO MOBHOIIIHHHM,
NpUIATHUM I BHPOOHMIITBA CHUPY, YTBOPIOBAaTH UIIJIBHUK 3TYCTOK I JI€I0 CHYYKHOTO
dbepMeHTy. 3MaTHICTH O 3CIIAaHHS MiJ JI€I0 CHYY)KHOTO (DepMEHTY — OfHa 3 HAWBaXIMBIIIHX
AKOCTeH MoJIOKa sl cupoBapiHHs. [Ipu aHami3i MOKa3HUKIB SKOCTI CKBAaIlyBaHHS MOJIOKAa Ta
MiATOTOBII HOTO JI0 MPOIEIYPH CKBAIIyBaHHS, OCOOJIMBOCTEH MiATOTOBKU MOJIOKA JIO CKBAIlyBaHHS
PI3HUMH 3aKBAaCKaMH BCTaHOBJICHO, IO HApsAy 3 HOPMAaTHBHUMH MOKa3HUKAMHU SKOCTI MOJIOKa MTPH
po3po0Ili TEXHOJOrii CKBallyBaHHsS Tpeba BpaxoOBYBaTH Taki CKJIAAOBi, $K: TeMIepaTypa,
Mikpodopa MoJioKa, 31aTHICTh 3cigatucs. Cup BUPOOISETHCS 3 MOJIOKA, SIKE Ma€ HACTYMHI (pi3uKo-
XiMiuHI 1 O10JIOTIYHI BJIACTUBOCTI: CMakK, 3amax, KOJip, KOHCHUCTEHI[IIO 1 CBIXKICTh, HOpPMaJIbHUI
CKJIaJ], TOCTaTHIO KUIBKICTh 1 MOTPiOHE CHiBBIIHOMIEHHS Ka3eiHy W KUpY; HOPMaJIbHI BIACTHBOCTI
OUIKIB 1 coJIeii; HeOOXiTHUH SKICHUH Ta KUIBKICHHH CKJax MIiKpo(Iopu; HE 3HIKEHY 3IaTHICTDH
3CiIaTHCs, YMCICHHUHM AacCOPTHUMEHT 3 BEJIIMKOK PI3HOMAHITHICTIO TEKCTYp, CMakiB 1 Qopm.
[IpuiiMeMo HACTYIHY CXeMY TEXHOJIOTTYHOTO mporiecy (puc. 1).

[IpuiiManHs, AKICHA OI[IHKA MOJIOKa Ha
CHPONPUAATHICTh

3BAXYBAHHSA, OXOJIODKCHHA,
HAKONUHCHHI, JO3PIBAHHA
¥

Cenapaitis MoI0Ka

v

Hopmaumizamia Monoxa

v

[MacTepu3aria i 0X00KEHIL MOIOTHOL
CYMIIIi 10 TEMITEPATypH 3C1AaHHA

A

Bepmku

Cymayxantit hepMerT —
(I KoMIIOHEHTH ,l CxBamryBaHHs MONOTHOT Cymimmi

v

CupoBaTka «—|  O6polka srycTry i camonpecyBars
1acTa
3
Ciposems. ~ (€—| (VOPMYSANEE TONISOR CHRY Y dopinX

[pecysamsn, cotinms cupy

v

OO6cymyBaHHs, BU3DIBAHHA, MAPKYBAHHSA
CHpy

Puc. 1. Cxema TeXHOJIOTTYHUX MPOLECIB BUPOOHUIITBA TBEPIOTO CUPY
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3amava MiATOTOBKM MOJIOKA 0 3CiMaHHA — 3a0e3MeYuTH HEoOXiTHI A BUPOOHUITBA CUDPY
CKJIaJ1 1 BIACTUBOCTI MOJIOKa. BoHa oxoruiioe BU3piBaHHS, MacTepu3allio, HOpMai3allilo MOJIOKa 3a
KUPOM, BHECEHHS po00Y0i 3aKBACKH, KaJBI[I0 XJIOPHUAY, CHUUYKHOTO (EPMEHTY, Xap4OBOTO
OapBHUKa JUIsl HAJAHHS CUPY HEOOX1JHOTro 3a CTaHAapTOM Koibopy [1].

BuspiBanHs 10OpOSKICHOTO MOJIOKA 3IHCHIOETRCS TIpoTsiroM 10 — 15 roaun 3a temmneparypu 8
— 10 °C, mo crpusie pO3BUTKOBI 1 HAKOMTMYEHHIO MOJIOUHOKHUCIIOI MIKpOGIOPH, PE3yIbTaTOM YOTO €
IMIBUILEHHS KUCIOTHOCTI Moyioka Ha 1 — 2°T.

KupHicTh — OAMH 13 OCHOBHMX MOKa3HUKIB TOBAapHOI sIKOCTi cupy. [ns omepxaHHsS cupy
BH3HAYEHOT )KUPHOCTI MOTPIOHO 3HATH TAKOK BMICT Oijika abo Ka3eiHy 1 BiTHOIICHHS XKHUpP — Ka3eiH,
a )KHPHICTh CYMIIlli pO3paxoByBaTH 3a GOPMYIIOI0

_ K * B * KC’ ’ (1)
o 100

ne /K., — KupHicTh cyMiri, %o;

b — BMmict 6inkiB y Moutorti, %;

K¢ — BiTHOCHA )KUPHICTb CUPY, %0;

K — xoediuient, BctanoBneHuit ans cupis 50%-1 sxupHocti BiH qopiBHIOE 2,07, mist cupiB 45%-
i xupHocTi 1,98.

B cupoBapiHHI MOJOKO NacTepU3yIOTh MEPEBaXHO Yy IUIACTUHYACTHX MacTepu3aliiHo-
OXOJIO/DKYBAJIBHUX YCTaHOBKaxX. TeruioBa oOpoOKa MOJIOKa TMOEAHYETHCS 3 WOTO0 MEXaHIYHHM
OUUIICHHSM, HOpMali3aili€o, 3  OaKTEpOBIAUICHHSM, BaKyyM-KOHJCLIOHYBaHHAM  Ta
OXOJIO/DKEHHSM. MOJIOKO MAaCTepU3YIOTh MEPEBAXKHO MIPH TeMIiepaTypi He Outbine 65-70°C, mob He
Oyno mpobneM 3 3cimaHHAM. OXOJNOIKEHHS MOJIOKAa TO€IHYIOTH 3 BHECEHHSM KOMIIOHEHTIB:
OakrepunuaHoi 3akBacku 0,3-0,5%, 10-40 r 40% BOIHOTO PO3UMHY KaJBIIIIO XJIOPUIY, CHIYKHOTO
bepmenty 3 po3paxyHky Ha 100 Kr HOpMasiz0BaHOTO MOJIOKa [2].

Jnist 3cijaHHg MOJIOKa BUKOPHUCTOBYIOTh (PEPMEHTHUI Mpemapar — CHUyXHHI MOPOIIOK, KUK
BUPOOJISIOTH Ha CHEMialbHUX 3aBOJAX 13 CIM30BOI OOOJOHKH CHYyra MOJIOYHUX TENAT a0 ATHST.
3ci1ar0401 3IaTHOCTI CHYYKHOMY MOPOIIKY HAJla€ XIMO30JIiH, X04a ¥ 1HII ¥ 1HII TPOTEOICTTTHYHI
(hepMeHTH 3/1aTHI CIIPUYMHUTH 3CITaHHS MOJIOKa.

[TocminoBHICTh omepamiii HacTymHi: 1 — oxonomkeHHs Mojoka (8-10°C); 2 — BuspiBaHHS
monoka (10-15ronuu); 3 — ckiagaHHsS HOpMamizoBaHOi cywmimni 1 ouumieHHs (35-40°C); 4 —
racrepusailisi HopMaiizoBaHoi cymitii (65-70°C); 5 — oxoJIopKeHHs 10 TeMIiepaTypu 3ciganas (32-
35°C); 6 — BHeceHHs HEOOXIAHMX KOMIIOHEHTIB (OaKTepMLUIHOI 3aKBACKH, KaJbIII0 XJIOPHIY,
cuayxHoro ¢epmenry) (puc. 2) [3].

1 |5 2 +—| 3 4 S | 6

Puc. 2. Cxema TeXHOJOTIYHHX OTEparliil miIroTOBKA MOJIOKA 0 3CiTaHHs

o0 miABMIIUTH KUCIOTHICTh MOJOKA 3CIIaHHS JOJAIOTh CHUYKHUH (epMeHT. OnTUMaabHa
KUCIOTHICTh Juis 1ii pepmenty pH 5.,9...6,0. [Ipu pH Buie 6,5 BB GpepMeHTy NPUIUHSIETHCS.
Macy cuuyxHOro (GepMeHTy, HEOOXITHOTO AJs 3CIAaHHS MOJIOKA B 33aJaHMH yac, BU3HAYAIOTh 3a
hopmymnoro

_MP-01
? 609

ne My —maca 1 %-ro po3unHy CHYyKHOTO TOPOLIKY;

M — Mmaca MOJIOKa, II;

P — TpuBamicts 3cimanas Ha 100 M1 miairpiToro A0 TeMrepaTypu 3cigaHHs Mosioka 10 Mt
po3uuHy (QepMeHTy (BIAJIIK BEAYTh BiJl MOMEHTY JI0/IaBaHHS PO3YMHY IO YTBOPEHHS HOPMAJIbHOTO

3TyCTKY);
Y — npuHATUI Yac 3CiIaHH MOJIOKA, XBUJIMHA.

)
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DepMeHTH CUYYKHOTO MOPOIIKY YaCTKOBO 30epiratoTbesi y 3ryCTKY (X0d4a i Yac BiJUIiICHHS
CUPOBATKHU BiJ 3TyCTKY, OUTbIIICTh ()EPMEHTIB MEPEXOATh y CUPOBATKY) 1 Jajll BUSABJISAIOTH CBIN
BILJIUB TIiJ] Yac BU3piBaHHS TBEpAOTrO cupy [4].

TakuM YMHOM, BIIPOBA/KEHHSI €HEPro30epiraloynx TEXHOJOTIH 3 BUPOOHHIITBA TBEPJOTO CUPY
J03BOJIMTH PO3LUIMPHUTH iX aCOPTUMEHT, IOHECTH 10 CIIOYKMBAyYa MOKHUBHY I[IHHICTh IIbOTO IPOIYKTY
1 32/I0BOJILHUTH TIOMTUT HACEIICHHS Ta 3MEHIITUTH COOIBaPTICTh HA IIEH MPOIYKT.
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PO3POBKA ITPUCTPOIO 3AXHCTY HA ONEPAIIIMHUX NIJICUJIIOBAYAX

Poboma npucesuena pospobyi npucmporo KoMOIHO8AHO20 3AXUCMY HA ONEPAMUSHUX
nIOCUNIOBAYAX IO ABAPIUHUX PENCUMI8 pOOOMU ACUHXPOHHO20 eleKMPOO8USYHA, AKULL 003601UMb
niOBUWUMU 1I020 eKCNIAYamayiiuHy HaoitHiCmb.

Knrouoei cnoea: oOiacnocmyeanus, cuia cmpymy, memnepamypa O0OMOMKU, AHOPMATbHUL
pexcum, onepayiiti nioCuIo8ai.

The work is devoted to the development of a combined protection device on operational
amplifiers against emergency modes of operation of an asynchronous electric motor, which will
increase its operational reliability.

Keywords: diagnostics, current strength, winding temperature, abnormal mode, operational
amplifiers.

EdextuBHicTh po0OTH poOOYMX MAaIIMH CUIBCHKOTOCHOJAPCHKOTO BUPOOHUIITBA 3HAYHOIO
MIpOIO 3aJIeKHUTh BiJl HAJIHHOCTI €JIEKTPONPUBO/IIB — ACHHXPOHHUX €JIEKTPOBUTYHIB.

Haii6inp Bpa3nuMBOIO YaCTUHOIO AaCHHXPOHHOTO JBHI'YHa € oOMOTKa cratopa. Jlo HalOuibI
MOIIMPEHUX MNPUYMH BHUXOAY 3 JIaay OOMOTKM cCTaTopa acHHXpOHHOro aBuryHa (mo 50 %)
BIJIHOCUTBHCS i CTPYMOBE NepeBaHTaKE€HHS 300Ky poOOYOi MAIIMHU, TAKOXK 3aKJIMHEHHS POTOpY 1
pyHHaIlisl MiIIMITHUKOBOTO BY3Ja, @ B HACHIIOK OOpuBY (pa3u i BUHUKHEHHS HENPUIYCTHMOT
acuMeTpii Hampyr ¢da3 Mepexi BHXOAUTH 3 jamxy 10 45% craTopHHX OOMOTOK AaCHMHXPOHHHX
eJIEKTPOABHUIYHIB [1].

IcHyroul mpHUCTpOi AlarHOCTYBaHHS PEXHUMIB POOOTH ACHHXPOHHUX JIBUTYHIB 3/1HCHIOIOTH
KOHTPOJIb (ha3HOTO CTPYMY, HECHUMETpIi Hampyr Mepeki, BIIXWMJICHHS HAlpyrd Ha 3aTHUCKadax 1
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