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MMOSICHUTEJIbHASA 3AITUCKA

MeTomuieckue yKka3aHusl IO BBIMTOJTHSHUIO MPAKTUIECKHUX 3aHATHI oOydatomumucs mo aucuurminae OV /1. 13
Om3uKa nperHazHadeHsl A1 ooydatommxcs mo crermaibHocT 09.02.01 KoMmbroTepHbIe CHCTEMBI M KOMIUICKCHI.

Ilens MeTOOMUYECKUX YKa3aHWH: OKa3aHWE MOMOIIM OOYJaloIMMCS B BBIIIOJHEHHWM INPAKTHUECKHX paboT Mo
nucuumuinae OY /1,13 dusuka.

Hacrosimue wmeroauyeckne yka3zaHHs COZAEp)Kar padOTHI, KOTOPHIE MO3BOJSAT OOyYarom[MMCS 3aKpelHTh
TEOpeTHYEeCKHe 3HaHUsL, CHOPMUPOBATH HEOOXOJUMBIE YMEHHUSI M HaBBIKU JIESATEIBHOCTH Mo criennansHocTr 09.02.01
KommbroTepHbie CHCTEMBI M KOMIUIEKCHI, HANIpaBJICHb! Ha (POPMHUPOBAHKE CIIEAYIOIUX KOMIIETCHIIUH:

OK 01. BeiOupars cnoco0bl peuieHHs 3anad NpoecCHOHATIBHONW JIESTENbHOCTH, IMPUMEHUTEIBHO K
pa3ITUYHBIM KOHTEKCTaM.

OK 02. Hcmonmp30BaTh COBPEMEHHBIE CpEACTBA MOWCKA, aHANM3a W HMHTEPIPETAllMH WHPOPMAIWN, H
MH()OpMAMOHHbBIE TEXHOJIOTHH TSI BBITTOJTHEHHS 33/1a4 TPO(eCCHOHANBHOM NeITeIbHOCTH.

OK 03. IlmanmpoBaTh W pealU30BBIBATh COOCTBEHHOE MPO(ecCHOHANFHOE W JIMYHOCTHOE pa3BUTHE,
IPEANPUHAMATENBCKYI0 JESITENbHOCTh B INPOQECCHOHATBHONW cdepe, HCIOIb30BaTh 3HAaHMA 10 (prHAHCOBOH
TPaMOTHOCTH B Pa3INYHBIX )KU3HCHHBIX CUTYaIUsIX.

OK 04. DddekTBHO B3anMOAEHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaH/IE.

OK 05. OcyuiecTBiaTh yCTHYIO M MHCbMEHHYI0 KOMMYHHKAIIUIO Ha TOCYJapCTBEHHOM s3bike Poccuiickoit
denepanun ¢ yueToM 0COOCHHOCTEW COIMAIBHOIO U KYJIBTYPHOTO KOHTEKCTA.

OK 07. CopelcTBOBaTh COXpPaHEHHIO OKPY)KAaIOIIEH Cpeabl, pecypcocOepe}eHUI0, MPUMEHITh 3HaHUS 00
M3MEHEHHH KIIUMaTa, TIPUHIUITEL OEPEXIIMBOTO MPOU3BOACTBA, 3()(HEKTUBHO eHCTBOBATH B UPE3BBIUAMHBIX CHTYAIUSIX.

B pesynbpraTe BEIIOTHEHUS NMPaKTHYECKHX 3aHAThi o aucrumurinae OY /1,13 dusnka oOydaromuecs JODKHBL:

yMeTh:

— NPUMEHATH IONYYCHHBIC 3HAHWA MO (QU3HKE U1 OOBSICHCHHS Pa3HOOOpA3HBIX (DM3WYCCKHUX SBICHHUA H
CBOWCTB BEIIECTB;

— IIPaKTHYECKH UCIIOIB30BATh (PU3NICCKUE 3HAHMUS;

— OIICHUBATH IOCTOBEPHOCTH €CTECTBEHHO-HAYYHOH HH(POpPMAIIHH;

—HCIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS U YMEHHS JUIsl PELICHUS MPAaKTHYECKUX 3aJ/layu MMOBCEIHEBHOM JKU3HH,
obecrieueHnst 0€30MACHOCTH COOCTBEHHOW >KH3HM, PAallMOHAIBHOTO HPUPOJONONB30BAHUS U OXPaHBl OKPYKaIOIIEH
Cpenpl;

— OIMCHIBAaTh M OOBICHATH (PU3NUESCKHE SBICHHS U CBOICTBA TEJ: CBOWCTBA I'a30B, )KUIKOCTEH U TBEPIBIX TEI;
JIEKTPOMArHUTHYIO HHIYKIUIO, PACIPOCTPAHEHHUE NEKTPOMArHUTHBIX BOJIH; BOJTHOBBIE CBOMCTBA CBETA; H3JIyUYeHHE U
MOTJIONIEHHE CBeTa aToMOM; (hoT03(PdeKT;

— TPUBOMUTH TPHUMEPHl MPAKTUYECKOTO FWCIONB30BaHUSA (U3MYCCKAX 3HAHWH: 3aKOHOB MEXaHUKH,
TEPMOJVHAMHKH ¥ SJIEKTPOAMHAMHUKH B SHEPTETHKE; PA3IUYHBIX BAIOB 3JICKTPOMATHUTHBIX U3IYYCHUH U pa3BUTHS
panno U TeJIEeKOMMYHHUKAINA, KBAaHTOBOW (DU3UKU B CO3JJAHUU SICPHOM SYHEPTETHKH, JTa3€POB;

— BOCIpPHHMMATh W Ha OCHOBE TOJNYYCHHBIX 3HAHUHA CaMOCTOSTEIBHO OIICHWBATh WH(OpPMAIHIO,
conepxanryrocs B coobmenusx CMU, MatepHeTe, HAyYHO-TIOMYJISPHBIX CTATHSIX.

— MPUMEHSTH MOJy4YEHHbIC 3HAHUS [UIsl pellieHns] PU3NYECKUX 3a/1ad;

— OMpEeIeIATh XapakTep (GU3UUIECKOTro mporiecca 1o rpaduky, Tadmuie, popmyie.

3HaTh:

— CMBICN TOHATHH: (HU3NYECKOoe SBJICHHWE, THUIOTe3a, 3aKOH, TEOPHs, BEIIEeCTBO, B3aUMOJCHCTBUE,
AJIEKTPOMArHUTHOE I10JIe, BOJIHA, ()OTOH, aTOM, aTOMHOE SIIPO, HOHU3UPYIOLIHE U3ITyYCHUS;

— CMBIC (PM3MYECKUX BEIMUYUH: CKOPOCTh, YCKOPEHHE, Macca, CUila, UMITyJIbC, paboTa, MeXaHu4ecKasi SHEPTHs,
BHYTPCHHSSL DHEPTHUs, aOCONIOTHAS TEeMIIEpaTypa, CPEOHssI KHHETHYeCKas SHEPTHs YaCTHI[ BEIIECTBa, KOIUYIECCTBO
TEIUTOTHI, JJIEMEHTAPHBIA IIEKTPHUYCSCKHUHA 3apsiI;

— CMBICT (DU3WYECKUX 3aKOHOB KJIACCHYECKON MEXaHWKH, BCEMHPHOTO TATOTCHUS, COXPAHCHUS JHEPTHH,
UMITyJIbCa M JIEKTPHUYECKOTO 3aps/ia, TEPMOJIMHAMHKH, IJIEKTPOMAarHUTHOW MHAYKIMH, GoTodddexTa.

Ommcanne KaXaoH NpakTH4ecKoW pabdOTBHl CONEPXKUT: pasfel, TeMy, KOJIMYEeCTBO YacoB, LEJIH PabOTBHI,
TeopeTndeckas dacTh (IIPH HEOOXOAMMOCTH), TOPAAOK BBIIOJHEHHS pabOTHI, KOHTPONBHBIE BONPOCH (TIPH
HE00XOIUMOCTH), TPeOOBaHUS K OTUETY, ITAIBI PaOOTHI HAJl MPOEKTOM (IIpH HEOOXOTUMOCTH), KPUTEPHUH OI[CHUBAHUSL.

Ha Bemonnenne nmpaktudeckux 3aastuid mo OY 113 ®usuka orBoautcs 20 4acos.

IIpaBuia pemenns u opopmiieHus PU3NIECKHUX 3224 H IPOCKTOB
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B ocHOBY kax70# (hPU3NIECKOH 3a/1a4d MOJIOKEHO TO MIIM HHOE YaCTHOE MPOSBICHUE OJHOTO WIIM HECKOJIBKUX
(hyHIaMECHTAIBHBIX 3aKOHOB TPUPOABI M WX CIECACTBHA. be3 TBepmoro 3HAaHUS TEOPWH HENB3sS PACCUMTHIBATH Ha
YCIIEUTHOE pelIeHIe U aHAIN3 CPABHUTEIFHO IMPOCTHIX 3a/1a4.

Ou3nyuecKue 3aJaud M0 CIOCO0y pelleHus MAeNsITcs Ha pacuéTHele (KOJHMYECTBEHHBIC), Trpaduveckue,
Ka4eCTBECHHBIC, YKCIICPUMCHTAIBHBIC.

OO0urre peKOMEHIAIMH IO PEIICHUIO  O(POPMIICHHIO PACUCTHBIX (hPH3UUCCKUX 3a]au:

1. ITo ycnoButo 3a7a4uu MPECTaBbTE (PUIMUCCKOE ABICHUE, O KOTOPOM UJICT PEUb.

2. BEIMONHUTE KPaTKYIO 3alUCh YCIOBHS, BBIPA3HB UCXO/IHBIC JaHHbIC B equHmnax CU.

3. Cpenaiite, TAe 3TO HEOOXOAUMO, YEPTEXK (CXEMy WM PHCYHOK), MOSCHSIONIUI OMMCAHHBIA B 3amayec
mpo1iecc.

4. Hanmmwute ypaBHEHHE WIH CUCTEMY ypaBHEHHUH, 0ToOpakaromuX (pr3NIecKuii mporecc.

5. Wcmome3yst depTeXk W YCIOBHE 3amadl, ImpeoOpa3ydTe ypaBHEHHE TaK, YTOOBI B HETO BXOIWJIHM JIHIIh
WCXOJHBIC TaHHBIC U TaOIMYHBIC BEITMINHEI.

6. PemuB 3amady B oOmieM Bue, IPOBEPHTE OTBET 0 PABEHCTBY Pa3MEPHOCTEH BENMYWH, BXOMALNINX B
pacdeTHyo GopMyIy.

7. IlpoBenuTE BEIYUCIICHHUS U, IOJTyYUB YUCIIOBON OTBET, OLICHUTE €r0 PEaIbHOCTD.

8. 3anumurte OTBeT.

OQpasaq edopmnenna sadana ne Husmre
3anaga, CRONBES BECHT BOE DEBeMoM 28 af

CH Pemcanc.
20-0,0010% = 0,020 | P=10g
m=pV
m= 1000%-0,02)&’=20n'

P=20 k1102 = 200 5]

Orper: 200 H,

B rpadudeckux 3amavax B MPOIECCE PEIICHHUS MCIONB3YIOT rpaduku. [To pomau rpadMkoB B peIICHHH 3a1ay
pa3IMYaroT TaKKe, OTBET HA KOTOPBIA MOXKET OBITh TOJIyUCH Ha OCHOBE aHAIM3a YK€ UMCIOIIETo rpaduka, U B KOTOPBIX
TpeOyercst rpaduyecku BBIPA3UTh (PYHKIHOHAIBHYI 3aBHCHMOCTh MEXKIY BEIMYHHAMHU. 3aJadd TaKOTO THIIA
oopMIISIOTCS B 3aBHCHMOCTH OT YCJIOBHU 3a/aud, Kak NpaBuio, B Oosiee cBoOoaHoi ¢opme. 'padukn ueptst
COMIACHO OOINUM TPeOOBAHUAM T10 MATEMATHKE.

PerieHne kayecTBEHHBIX 3aJad BKJIIOYACT TPU 3Tala: YTCHHUE YCIOBHS, aHAIW3 3adadyd W peuieHue. [Ipu
aHaJM3e COJEP)KaHME 3a/1a4d HCIOJIB3YIOT MPEX/Ee BCEro OOIHe 3aKOHOMEPHOCTH, M3BECTHBIC OOYYarOUIMMUCS IO
JnaHHON Teme. Ilocie 3TOro BBUICHSIOT, KaK KOHKPETHO JOJDKHO OBITh OOBSCHEHO TO SIBJICHHE, KOTOPOE OIMCAHO B
3agade. OTBET K 33/1a4e MOJIy4YaroT KaK 3aBepIICHUE MPOBEICHHOIO aHan3a. B KkaueCTBEHHBIX 3a/1a4aX aHaInu3 yCIOBHS
TECHO CBSI3aH C MOJYyYEHHEM HYXXHOrO OOOCHOBAaHHOTO OTBeTa. B KAueCTBEHHBIX 3a/layaX OTBET JOJDKEH ObITh
Pa3BEPHYTHIM, C TTOSICHEHUAMH.

[pu perieHnn 3KCIIEPUMEHTAIBHBIX 3a/1a4 JaHHbIC OCPYTCS U3 OMBITA.

dus3nyecKue 3aqaud, B yCJIOBHHM KOTOPHIX HE XBaTaeT MAHHBIX JJI MX PEIICHHS HA3bIBAIOT 3aJadyaMH C
HEMOJIHBIMU JaHHbIMK. Hemocrtaroiiue gaHHbIC Ui TaKMX 3a1a4 HAXOAAT B CIIPABOYHHKAX, TAOJMIIAX M B APYTHX
HUCTOYHHUKAX.

IIpaBuiaa odopmicHHsT MPOSKTOB MO (U3UKE BKIIIOYAIOT TPEOOBAaHUS K CTPYKType pabOThI, O(QOPMIICHHUIO
TEKCTA U CIHCKA JINTEPATYPhI, a TAKKE MPABUIIA 3AIIUATHI IIPOCKTA.

Coaep:xkaHue 0T4eTa M0 MPAKTUYECKO#l padoTe

1. OdopmiteHEE TUTYIIFHOTO JIICTA: TeMa MPAaKTHYECKOH paboTHl, TMYHBIE JaHHBIE 00 oOydatomemcs (OO,
rpynma, 1aTa cJladyu 0TYeTa, HOJIUCH CTYACHTA).

2. llens nmpakTH4IecKoii pabOTEHI.

3. BrImonHeHne 3aJjaHuii IPAKTHYECKOH paboThI: penieHrne 3a1aq ¢ COOMI0JCHIEM MPaBWI M TPeOOBaHHUH K
opopmieHnI0 (U3NYIECKUX 3adad M PEKOMEHAAIMH 1Mo O(OPMIIEHHIO NHCBMEHHBIX paboT ¢ Y4ETOM TpaBHII
TPaMOTHOCTH U TPEOOBaHHUH K aKKypPaTHOCTH.

4. OTBeTH Ha KOHTPOJBHBIE BOIIPOCH! (TIPH HEOOXOIUMOCTH).

5. IloaroroBKa MUCEMEHHBIX COOOIIEHUH (TIpH HEOOXOIMMOCTH).

6. Pa3zpaboTka poeKToB (IIpu HEOOXOIUMOCTH).

Kpurtepun oneHnBanus NpaKTH4YeCKOi paboThl
[MpakTryeckas paboTta olleHMBAETCS O CIEIYIOIINM KPUTEPUSIM:

— paboTa BBINIOJIHEHA MOJIHOCTHIO B COOTBETCTBUH € 33JaHHEM, OTUYET 110 MPAKTHYECKOH paboTe opopmieH 6e3
omuboK, CAaH B CPOK;



— paboTa BBINOJNHEHA MOJHOCTHIO, HO C HEJAOYETAMH: KOHEUYHBIH pe3yJbTaT BBIIOJHEHUS DPabOThl He
MOJTHOCTBIO COBIAJaeT ¢ 00pa3IoM; OMMOKH B pacueTax, He04eThl B 0hopMIIeHUH;

— paboTa BBHITIOJIHEHA HE B TMOJHOM O0BEeMe, NOMyIIeHO He Ooyiee NBYX OIMMOOK Wi Oojiee IBYX — Tpex
HEZ0YEeTOB, HO 00y4JaroImuiicss 00aanaeT 00sA3aTeIbHBIMA YMEHHUSIMH T10 TIPOBEPSEMO TeMe.

— JIONYIICHBI CYIIECTBCHHBIC OIMMOKM, IMOKAa3aBIIUe, 4YTO oOywaromuiicss He oOnajgaeT 00s3aTeIbHBIMU
YMCHUSMU TI0 TAHHOM TeMe B MOJHOH Mepe.

Ikana nepeBojaa 6a/1/10B B OLEHKY

90-100% mpaBUIBHBIX OTBETOB — «5»;
65- 89% npaBUIBLHBIX OTBETOB — «4»;
50-64% TmpaBUIBHBIX OTBETOB — «3»;
meHee 50% - «2»

Kpurtepun oneHnBaHus NpoeKkTa no pusuke

[IpoekT mo pu3uKe OIEeHUBACTCS IO CIEAYIOMINAM KPUTEPUIM:

«OTIIMYHOY» — MPABWIFHO TOHSTHI IIeTh M 3a4a4H BBIITOJHEHUS MIPOEKTa, COOII0IeHa TEXHOIOTHS HCIIOTHEHNS,
BBIJICPKAHBI COOTBETCTBYIOIIHE ATAITBL, IPOSKT 0()OPMIICH B COOTBETCTBUH C TPEOOBAHUSIMHU, MIPOSBICHBI TBOPYECTBO H
WHULMATHBA, TPEAbIBICHHBIN NPOAYKT AEATEIbHOCTH OTJIMYAETCS BBICOKUM Kaue€CTBOM HCIOJHEHUS, COOTBETCTBYET
3asBJICHHOM TEeMeE;

«XOPOIII0» — MPABUIBLHO MOHSTHI 1I€Th U 337Ul BBIIIOJHEHUS MPOEKTa, COOI0ACHA TEXHOIOTHS UCTIOTHEHHS,
3TaIlbl, HO JIOMYIICHBI HE3HAYUTEIbHBIC OINOKH, HETOYHOCTH B O(OPMIICHHH, TIPOSIBIICHO TBOPUYCCTBO;

«YIOBJICTBOPUTEIBHO» — MPABUIIBHO TOHSITHI ICJb U 3aJa4YH BBHIIOJHECHUS MPOCKTA, COOJIOICHa TEXHOJIOTHS
BBIMOJIHEHHS MPOCKTA, HO MMEIOTCS 1—2 OMIMOKH B 3Tamax WX B OPOPMIICHHH, CAMOCTOSTEILHOCTh MPOSBICHA Ha
HEJIOCTaTOYHOM YpPOBHE;

«HEYAOBJIETBOPUTEIBHO» — IPOEKT HE BBINIOJHEH WM HE 3aBEPILEH.



COJEPKAHWUE MMPAKTUYECKHUX 3AHATHI

IIpakTnyeckas padora Nel
Pemenne 3ana4 no remaMm pasaea «MexaHukar

Pa3nen 2. Mexanuka

Tema 1.1 Kunematuka

Tema 1.2 lunamuka

Tema 1.3 3aKoHBI COXpaHEHUS B MEXaHUKE
Kosmm4ecTBo yacos: 2

Heab: HayunTbhcs pemaTh pacyeTHble, Tpadudeckue, KadeCTBEHHBIE 3aJadd, 3aadd ¢ MHpodeccHOHANIbHOMH
HaINpaBICHHOCTHIO

ITopsinok BbINOJIHeHHs] PabOThI:

1. Toctpoiite mpoekun BekTopa mepemMerneHus Ha ocu Ox u Oy, HalguTe WX YUCIOBOE 3HAUYCHHUE, PACcCUUTANTE
MoJynb nepemenienusi. OTBET Npu HEOOXOIUMOCTH OKPYTIIUTh 10 JECSTHIX.
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2. Camorret B Oe3BETpeHHYO TIorofy BaneTaeT co ckopocthio U =100 M/c  mox yriom o = 30° k roprsonTy. HaliTi BepTHKaIBHYIO 1
TOPM30HTATILHYIO COCTABIIOIINE CKOPOCTH CaMOJIETa.
CrnpaBounblii Matepuat: cos30° = 0,87, sin30° =0,5.
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3. Ha pucyHke mpencraBieH rpaduk 3aBHCHMOCTH IyTH S, TIPOWICHHOTO MaTepHATIBHON TOYKOH, OT BpeMeHH t. Ompenmernwre
ckopocth U TOYKM Ha HHTEpBaJIe BpeMEHH OT 5 ¢ 1o 7 ¢. 3armimiTe Kpatkoe pemieHre. OTBeT aiTe B M/C.
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4. KoopmmHarta X MaTepHabHON TOYKM M3MEHSIETCS C TeUeHHeM BpeMEHH t 1o 3akoHy X = 2 + 3t. Kaxoif U3 npuBeEHHBIX HIDKE
rpahMKOB COOTBETCTBYET 3TOH 3aBHCHMOCTH? 3alHIIIATE KPaTKOE PEIICHHE.

x @ x ) x ©)] x @
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6 2 8 4
3 1 a4 2
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0 1 2 3 r 0 1 2 37 0 1 2 3 ¢ @ 1 2 t

5. Ha pucynke npexacrasieHs! rpaduxu nsrmxenns apyx ten | u II. Hanmmmure ypaBHEHNS ABWKEHHS KaXKIOTO Tea,
OTIMIIINTE XapaKTep ABIDKEHHs. Kakoi cMBICT HMeeT TOYKa epecedeHus] 3TUX IpapuKkoB? 3aUIINTE OTBET CIIOBAMH.
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6. ,HBG MaTepHraJIbHbIC TOYKU OJHOBPEMCHHO HAYUMHAIOT JABUKCHUC BJAOJb OCU Ox. 3akoH JBHXXCHUA nepBoﬁ TOYKH: X1

= 10+4t [m], BTOpOIL: X2 = 4+6t [M]. OmpenenuTe B KaKOH MOMEHT BpeMEHH t OHM BcTpeTsaTca? Pemmre 3amauy
AHATUTHYECKUM CIIOCOOOM.



7. YpaBHEHUS NBYDKEHUS MaTepUAIbHON Toukw B mutockoctd XOV umeroT Buxm: x = 3t [M], y = 6t[m]. Onpenenure
ypaBHEHHE TPaeKTOPUH Y(X) MaTepHaibHON TOYKH. [IOCTPOUTH TPACKTOPHUIO JABMXKEHHS Tella Ha IJIOCKOCTU. Pemnte
3a/1a4y aHATUTHIECKUM CTIOCOO0M, IMTOCTpoiiTe rpaduk.

8. Ha pucyHnke mpuBejieH rpaduk 3aBHCHMOCTH Hpoekiuu ckopoctd Teiaa Uy oT BpemeHH. UeMy paBHa MPOCKIUS
YCKOPEHHS 9TOTO Tella ax B MHTepBasie BpeMeHH oT § 1o 10 c? 3anummte kparkoe perieHrue. OTBET BBIPa3UTe B METpax
3a CEKYHJy B KBajpare.

Vo eATTT]
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9. MarepraibHasi TOUKa JIBFKETCA 10 3aK0Hy: X =2 + 3 t— t* (Bee Beynmumnb! B CU). OTBETBTE Ha BOIPOCHL:
a) KaxoB xapakrep ABKEHNUS TOUKH?

6) Uemy paBHa Ha4aJIbHAS! CKOPOCTB JIBHKECHUS?

B) UeMy paBHa NPOEKIMSI YCKOPEHHS TOUKU Ha OCh OX?

r) UeMy paBHa KOOp/IFHATa TOUKH depe3 5 c?

1) CocTaBbTe ypaBHEHHE 3aBUCHMOCTH IIPOEKIIMH CKOPOCTU TOUKH Ha OCh OX OT BPEMEHH € IBIDKCHHAL

10. HeGombImoe Teo HAYMHACST PABHOYCKOPEHO IBUraThesl BOOMB ockt OX 0e3 HavanmbHOH ckopocTd. Ha pricyHke mprBeneH rpaduk
3aBHICHMOCTH KOOPZIMHATHI X 3TOTO Tela OT BpeMeHH t. UeMy paBHa mpoekmst ckopocTd Uy 3TOTo Tesia B MOMEHT BpeMeHH t = 3 ¢?
OtBeT BBIpa3uTe B METPax B CEKYHY. 3alUIIIITE PEIICHHE.
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11. B axcniepuMeHTe nosrydeH rpaduk 3aBUCUMOCTH MOJLYJIsI CKOPOCTH TIPSIMOJTMHEHHO JBIDKYIIErocs Tela OT BPEMEHH.
Ananm3upys rpaduk, BBIOEpHUTE U3 IPUBEICHHBIX HIKE YTBEPXKJICHNI BCE MPABWIIBHBIE U YKKUTE UX HOMEDa.

v, Mfc

Rty

L

I
I
{
| |
! E
1 2 3 4 5 6pedespo
A) CkopocTb Temna 3a rmepBble 6 CeKyH m3MeHmIachk oT 0 m/c o 6 m/c.
B) Teno nuranocs paBHOYCKOPEHO B TEUEHUE MEPBBIX 6 CEKYH/ U HE IBUTaJIOCh B HHTEpBaJIE OT 6 710 7 CEKyHI.
B) Teno nBuranock 3aMe/UICHHO B TE€UEHUE NEPBBIX 6 CEKYH U HE IBUTAJIOCh B HHTEpBANIE OT 6 10 7 CEKyHI.
I') B unTepBane BpeMeHH 4—6 CEKyH CKOPOCTh yBEIMYHMBAIACH IIPSIMO IPOMOPIMOHAIBEHO BPEMEHH JIBHXKCHHMS, TEJIO
JIBUTAJIOCH C TIOCTOSIHHBIM yCKOPEHHEM.
J1) YckopeHue Tella Ha NATOM CEKyH/e IBMKEHUS paBHO 1,5 M/c?.

12. Tlo rpahmKy CKOpOCTH OTIPENEIUTE My Th H MOTYJTh TIEPEMEITICHHS MATEPUATTLHON TOUKH. 3aTUIIITE KPATKOE PEIICHHE.

13. Byznem cuurarh, 4TO MapalllfoTHCT BO BpeMsl 3aTsDKHOTO MPbDKKa CBOOOHO raziaeT. [Ipn 3ToMm oH mporneraet paccrosiHue 45 M.
CKOJBKO BpEMEHH JTUTCS 3aTSHKHOM MPhDKOK? Kakyto CKopocTh MpHOOpETaeT MapaltoTHCT B KOHIIE 3TOTO yTH?
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14. KameHb OpocaioT ¢ MOBEPXHOCTH 3€MIIHM BEPTHKAIBHO BBEPX. Yepes HEKOTOpPOe BpeMsi OH MaJacT 0OpaTHO Ha
3emimo. Kak n3aMeHs0TCS B Te4eHHE T0JIeTa KaMHS Cleyomne (pru3ndeckne BETUINHbBL: MOLYJIb CKOPOCTH KaMHS,
MPOWACHHBIN KAMHEM ITyTh, MOy b IEPEMEICHNS KaMHS?

st KaXk 10 BETMYMHBI OIIPENEIUTE COOTBETCTBYIOIINN XapaKTep U3MEHEHMSL:

1) cHavana yBenuuuBaeTcs, 3aT€M yMEHBIIIAeTCs;

2) cHayajla yMEHBILIAETCs, 3aT€M YBEIUIUBACTCS;

3) Bce BpeMsl yBEJIHMUNBAETCSI.

3anunure B TabnuIy BEIOpaHHbBIE HUMPHI IS KaXKA0H (pU3HdecKoi BelnuuHbL. L{udpbl B 0TBETE MOTYT IIOBTOPSITHCS.

Moaynb CKOpOCTH KaMHs [IpoiineHHbI KaMHEM Ty Th Mopynbs nepemenieHus KaMmHs

15. Msg GpocaroT BepTHKAIbHO BBEPX C MOBEPXHOCTH 3eMiU. JOCTUTHYB BEepXHEHW TOUKH, MY IMajgaeT oOpaTHO Ha
3emmo. Kakoil u3 rpadukoB 3aBHCHMOCTH HPOEKIUH CKOpocTH Ms4a Uy OT BpPEMEHHM t COOTBETCTBYET 3TOMY
IBIDKEHUIO, ecii ock OX HampasieHa BBepx? COMPOTHBICHIEM BO3/IyXa MOXKHO IPEHEOPEYb.

@

@ ©) @
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16. Manp4nk OpOCHII CTabHOW MIAPHUK BBEPX MO YIIIOM K TOPHU3O0HTY.

¥4 50

0 X

[Ipenebperasi CONMPOTHBICHHEM BO3/yXa, OIPENECIUTE, KAaK MEHSIOTCS IO Mepe NpPUOMMKEHUs K 3eMie MOIyJb
YCKOpEHHsl LIapuKa W TOPH30HTAJbHAs COCTAaBIAIOIAs ero ckopoctu? JIns KaXkIoH BEJWMYMHBI OIPEACIHTE
COOTBETCTBYIOIINH XapakTep u3MeHeHus. OTBeT 3anumure B Buae Oyksa-1udpa. Ll psl B oTBETE MOTYT ITIOBTOPSITHCS.

duznueckast BeIMUMHA XapakTep n3MeHeHHs
A) Monynms yCKOpEHHS IIapuKa 1) yBenmumBaetcs
b) 'opusoHTanmbHAs cOCTaBIIIOMIAs CKOPOCTH IIApHKa 2) yMeHbpIIaeTCs
3) He u3MeHseTcs

17. HaiiTi BBICOTY TTOJJbEMa U JANBHOCTH MOJETA CUTHAIBHOM PaKeThl, BHITYIIEHHON O cKOopocThio 40 M/C 1oz yriioMm
60"k ropusonty. OdopMuTe pelIeHHe 3a1a4u.

18. Tlpu omxume OapabaH CTHpaIGHON MaIlMHBI Bpataercs ¢ yactotoit 600 ob/mun. Pammyc GapabaHa cocramisier 15 oM.
Onpeznenyte Tepuon BpamieHus Oapa0aHa, YINIOBYIO CKOPOCTb BPAIIEHMS, JIMHEHHYIO CKOpPOCTb M LEHTPOCTPEMHTENIHHOE
YCKOpEHHE.

19. [Iga BpaIaronymxcst Bajia COeAMHEHbI 3aMKHYTBIM PEMHEM, KOTOPBIi He MPOCKATB3bIBAET OTHOCUTENFHO BaIoB. Paymyc riepBoro
Basa paBeH R, paguyc Broporo Bana paseH 2R. UeMy paBHO OTHOIIIEHUE YITIOBOH CKOPOCTH TOUKU A K YITIOBOI CKOPOCTH BpalLICHUsT
HIEPBOTO BaJla WA/ ?

20. Aspocrar JBIDKETCS PAaBHOMEPHO M MPSMOJIMHEHHO NapajliebHO TOPU3OHTAIBHOM JI0pOre, Mo KOTOPOH PaBHOYCKOPEHO
JIBIDKETCST aBTOMOOWITh. Bp1OEpHTE PaBIIIbHOE YTBEPIKICHHE.

a)CucteMa oOTCUeTa, CBS3AHHAS C adPOCTATOM, SBIICTCS WHEPLHMAIBHOM, a CHCTeMa OTCYeTa, CBs3aHHAsI C aBTOMOOMIEM,
WHEPIMATBHOH HE SBISCTCSL.



6)Cucrema oTcueTa, CBS3aHHAS C aBTOMOOWIIEM, SIBISICTCS WHEPIMAIBHOM, a CHCTEMa OTCYeTa, CBS3aHHAS C a’poCTaToM,
VHEPIHAIBLHON HE SIBIISIETCS.

B) CricTeMa OTCUeTa, CBSI3aHHAs C JIFOOBIM M3 3THX TEJ, SIBJIETCS MHEPIUAIHHOM.

r) CHcTeMa oTcueTa, CBS3aHHas ¢ JFOOBIM M3 3THX TEJI, He SBIIICTCS] HHESPIHAIBHOM.

21. Ha pucyHKe MoKa3aHbl CHNIBI (B 3aJaHHOM MaciiTale), NEHCTBYIOIME Ha MaTepHANbHYRO TOuKy. Ompenenire MOIYIh
PpaBHOZEHCTBYIOILIEH ATHX cHil. Pertite 3aady rpadidecknmM criocooom.

]
1H |£
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22. Ha teno maccoit 500 r nmeHcTBYIOT 1BE CHIIBI, HalpaBlIeHHbIE B IPOTHBOMONOXHBIE cTopoHsl: 10 H u § H.
Onpeznenure MOAYJIb U HaNIPaBJICHUE YCKOPEHUSI.

23. JIBe cuJibl, JICKAIUE HA OJTHON MPSAMOH, IEHCTBYIOT Ha Telo Maccoil m. Ha kakoM pucyHKe H300paXkeHa CUTYyaIus ¢
pacroioKeHUEM CHJI, JAIOIUX HauOoJbIllee YCKOpEHHE

Wﬂizm:ﬂﬁ

=15H, F,=10H F,=15H,F,=30H
F,=10H, F,=15H =15H,F,=15H ™™

24. CTONKHYJIHCh TPy30BOi aBTOMOOWJIb Maccoil 3 TOHHBI M JIETKOBOW aBTOMOOMIb Maccod 1 tonHa. Cuna ynapa,
KOTOPYFO MCHBITAJ JISTKOBOI aBTOMOOMIIE, paBHa F. [Ipu 3TOM rpy30Boif aBTOMOOWIIb UCTIBITAN CHITY yaapa

1) F/3

2) F/9

3) 3F

4)F

25. TlonocoBoif MarHUT Macco M TOAHECIH K MPOBOJHHKY Maccoil m, mo KoTopoMmy TedeT TokK. CpaBHHTE CHITY
JICHICTBUS MarHuTa Ha NPOBOJHUK F| ¢ cuioi aeiicTBUsI IPOBOJHUKA HA MAarHUT Fa.

1) Fi>F,

2) Fi<F,

3) F=F,

4) F1/F2=M/m

26. Kak m3MeHUTCS Crla TSTOTCHUS MCKAY ABYMs TCllaMM, ©CJIM MACCy OJHOIO M3 TCJI YBCJIMYWTL B/BOC, 4 PACCTOSHHUC MCEKIY
TEJIaMHU COXPAHUTb Hpe)KHI/[M? Sarmmre KpaTKOEC PCIICHUC.

27. Ha rpaduke mokazaHa 3aBUCHMOCTh CHIIBI TSDKECTH OT MacChl Tejla Ul HEKOTOpOW IUIaHeThl. YeMy paBHO YCKOpEHHE

CBOOOJTHOTO TaJieHVsl Ha OToW TulaHere? 3amminuTe Kparkoe pereHue. OTBET BhIpa3WTe B MeTpax HA CEKyHAy B KBajpare.
OnpenenuTe 1o TabMNHIIE, K KAKOH IIaHETe ToTydeHHOe 3HadeHre Oimmke? OTBET 3alIIUTe CIIOBOM/CIIOBAMH.

F, H

8

6 Pl
4 ///
A
7

0" 0204 06 08 mr

HeGecnoe | Comnue | Mepkypuit | Benepa | 3emnst | Jlyna | Mapc | IOmurep | Carypn | Ypan | Henryn
TEIo

g, M/c? 273,1 3,70 8,88 9,81 1,62 3,86 24,79 10,44 8,86 11,09

28. TTocTpoiiTe HEHTPHI TSDKECTH AT HECUMMETPHYHON GUrypsl. Macimrad depTeka BEIOSpPHTE CAMOCTOSTEIBHO.
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https://ru.wikipedia.org/wiki/%D0%9C%D0%B5%D1%80%D0%BA%D1%83%D1%80%D0%B8%D0%B9_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%82%D1%83%D1%80%D0%BD_(%D0%BF%D0%BB%D0%B0%D0%BD%D0%B5%D1%82%D0%B0)

o X

29. Tpu cxKaTHH CITyCKOBO#H MPY>KUHBI HA 5 CM U3 MIPYIIIEYHOTO MHCTONETa BbUIeTeN IaprK. Macca mapuka cocrasisier 20 T, a ero
CKOpOCTS JlocTrria 2 M/c. Onpenenure )KECTKOCTh NPy KHHBL.

30. Ha pucyske npuBezieH Tpadyk 3aBUCHMOCTH YUTHHEHHS] PE3HHOBOTO XKIyTa OT MOZYJIS MPIVIOKEHHOM K HeMy cuibl. Haittn
JKECTKOCTb KTy Ta.

o000 _
Sihoe 52

0 12345 FH

31. Ha 6pycok Maccoil 5 Kr, ABIXKYIIMNCS TIO TOPU3OHTaJbHOU MOBEPXHOCTH, JACHCTBYET cujia TPEHUs CKOJIbKEHHUS
20 H. Yemy Oyzer paBHa CHia TPSHHUSI CKOJBXKCHHUS MOCJIE YMEHBIICHUS Macchl Tena B 2 pasa, ecinu kodddurmeHt
TpeHHs HE U3MEHUTCS?

32. CrampHO#t Opycok Mmaccoii 500T paBHOMEPHO CKOJB3UT IO TOPU3OHTAIBHON mMoBepxHOCTH. CHita TpeHHS
ckonbxeHnns paBHa (1,2+0,1) H. M3 kakux MaTepuasioB, NPEICTABICHHBIX B TaOJHIIC, MOXET OBITh H3rOTOBJICHA
TOPM30HTAITFHASI IOBEPXHOCTH? 3alUIINTE PEIICHHUE 1 OTBET.

Marepuarbt KoaddunueHt TpeHus: CKoIbKeHHs
Cranb — cTaib 0,40-0,70
Cranb — Menb 0,23-0,29
Cranb — 4yryH 0,17-0,24
Cranb — KoxKa 0,20-0,25
Cranb — 1epeBo 0,30-0,60

33. Bpycok mepeMeriaeTcsi Ha pacCTosiHUE S 1Mo neiicTBrueM cribl F, HanpasiieHHO# o yrioM o. Yemy paBHa paboTa
atort cmer? S=20M, F=5H, 0=60°C. CmpaBka co0s60°=0,5. 3amauy odopmure, B rpade «PemieHre» BBITOTHHUTE
PHUCYHOK K 3ajjaue, 3alUIINTe pelIeHHe U OTBET.

34. OnpenenuTe MOJIE3HYIO MOIIHOCTE ABHrartes, eciu ero KI1JI pasen 40%, a ero MomHoCTh 10 macropTy pasHa 100
kBT. 3anauy opopmute. OTBET AaiiTe B KMJIOBATTaX.

35. Hon neiictBuem cuibl Tsir B 1000 H aBTOMOOHIIB JBHIKETCS ¢ OCTOSIHHOW CKOPOCTBIO 72 KM/4. KakoBa MOIITHOCTH
nmeuratens? 3agaqy opopmute. OTBET HaliTe B KHJIOBATTAaX.

36. Tenexxka ABIKETCS co ckopocThio 3 M/c. E€ xuneTnueckas saeprus paBHa 27 k. KakoBa macca Tenexxku? 3amaqy
odopmure. OTBeT naiite B Kmitorpammax. OTBeT gaiiTe B KMIOTpaMMax.

37. Hebompmoe Temo maccoit 0,2 kr Opocwim BepTHKaIbHO BBepX. Ha pucyHKe mMoka3aH rpaduk 3aBHCHMOCTH
MOTEHIMAJbHOW SHEPTUU Tella OT BPEMEHH t B TeUeHHe moseTa. Ha kakylo MakCUMalbHYI0 BBICOTY TOJHSIIOCH TENO?
3anumuTe KpaTKOe pelIeHue.

By, Jim §
40 PN
30
20t 3\
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38. IIpounTaiiTe TEKCT U BCTaBBTE MPOIMYIIEHHBIC CIIOBA!

- YMEHbIIAETCS,

- YBEIMYHBACTCS,

- HE U3MEHSIETCHL.

CrnoBa B OTBETE MOTYT ITOBTOPSATHCSL.

Camoném pasnomepno cHudicaem eviconmy nonéma. Kumemuueckas snepeust , NOMEHYUANbHASL IHEePIUsi 8 Noje
mscecmu , NOJIHASL MEXAHUYECKAs JHep2Us

OTBeT 3aIUIIUTE B BUJIC TOCICIOBATCIBHOCTH CJIOB.

39. VYnapHslii runpoMosnor umeer Maccy 1 1. Ero mopmHuMaror Hajx cBael Ha BbIcOTy 3, 2 M. KakoBa Oynmer ckopocTb
runpomonoTa nepen ynapom? ConpoTHBICHHEM BO3/AyXa IIPeHEOpeys.

40. Ompenenuth WMIyNbC Imyan maccod 10 1, BeIieTeBmerd co ckopocThio 300 m/c. ComnpoTHBIEHHEM BO3AyXa
npeHeOpeys. 3amaqy opopmure.

Copep:xaHue oT4yeTa

1. TurynbHbIH THCT.
2. Tewma u nenb MpakTHYECKOH pabOTHI.
3. Pemenue 3aa4 ¢ coOar0/IeHUEM PABHI 0OPMIICHHS.

Kpurepuu oueHUBaHUS MPAKTHYECKOI padoThI

IIpakTrueckas paboTa OLECHUBAETCS 10 CIIEIYIONHUM KPUTEPHSIM:

— paboTa BBITOJHEHA IOJHOCTHIO B COOTBETCTBHHU C 3aaHUSMH, OTYET II0 IPAKTHUECKOH pabore odopmiicH
0¢e3 omuoboK, CAaH B CPOK;

— paboTa BBIIOJHEHA ITOJHOCTBIO, HO C HEIOYCTAMHU: KOHCUHBIA pE3yIbTaT BBIIOJIHEHUS pPabOTHI He
MOJTHOCTHIO COBIAIACT C 0OPa3IOM; OIIHMOKY B pacueTax, HeJJOYEThl B 0pOpPMIICHNUHY;

— paboTa BBIOJHEHA HE B IMOJHOM OOBeMe, JOMYIICHO He Oojiee MBYX OMIMOOK WM Oojee IBYX — Tpex
HEJIOUETOB, HO 00yJaroIIHiics 001aaaeT 00s3aTeaIbHBIME YMCHUSMHU IO IPOBEPIEMOI TEME.

— JIOMYIICHBI CYIICCTBEHHBIC OIIMOKM, MOKa3aBIIKE, YTO OOydYarolmuiics He 00JamaeT o0s3aTeIbHBIMU
YMCHHUSIMHU 110 TAHHO# TeMe B MOJHOMH Mepe.

Tabauua nepesoaa 6a/JI0B B OLlEHKH

IIpoueHnTHoe copepxaHue KoimuectBo OneHka
0ajoB 0aJlIoB
90-100% 36 —40 5 OTJINIHO
65- 89% 26 -35 4 XOpOIIO
50-64% 20-25 3 YJOBJIETBOPUTEIILHO
MmeHee 50% 0-24 2 HEYI0BJIETBOPUTEIBHO

IpakTnyeckas padora Ne2
TexHuYeckHe YCTPOHCTBA M NPAKTHYeCKOe IPUMEHEeHue:
NOAIINIMHUKH, BOIOMET, KOMep, NPYKUHHbIH MHCTOJ1eT, IBUKeHHe HCKYCCTBEHHBIX CIYyTHUKOB M PaKeT

Pasnen 2. Mexanuka

Tema 2.1 Kunematuka

Tema 2.2 JlunamMuka

Tema 2.3 3aKOHBI COXpAaHEHHS B MEXAHUKE

KosmuecTBo yacos: 2

Henab: pazpaboTka 1 3amuyTa IPOSKTOB MO GU3HKE, B TOM YUCIE ¢ TPO(HECCHOHATTLHOM HAMTPABIEHHOCTHIO

TeMbI IPOEKTOB:

1. Uctopus cozpanus noAUNIHUKOB. COBpEMEHHOE IPOU3BOCTBO MOALINITHUKOB.
2. KoHCTpyKIUM U OCHOBHBIE XapaKTEPUCTUKU MOAIIUITHUKOB.

3. [IpakTueckoe NpUMEHEHNE TOAINITHUKOB B CIIEIMATIbHOCTH.

4. YCTpOUCTBO U MPaKTHUECKOE NPUMEHEHUE BOJAOMETA.

5. YCTpOHCTBO U NPAaKTUYECKOE IPUMEHEHHUE KOIIEPA.
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6. YCTpOHCTBO M MPAKTHIECKOE IPUMEHEHHE MPY>KUHHOTO IHCTOJIETA.

7. Victopust co3aHusi NCKYCCTBEHHBIX CIIYTHHKOB 3eMiiH. BKJaJl pycCKMX M POCCHHCKHX yYeHBIX B pasButue MC3.
CospemenHoe npousBozacTso NMC3.

8. HazHauenme M BHUABI HCKYCCTBCHHBIX CIYTHHKOB 3emin. DU3NYECKHE OCHOBBI IBIKEHHUS HCKYCCTBEHHBIX
CITyTHHKOB.

9. Uctopus co3maHust KOCMHUECKUX pakeT. BKIax pyccKUX M pOCCHUICKHMX YYEHBIX B pPa3BUTHE KOCMHUYECKHX pPaKeT.
Du3HuecKue OCHOBBI ABIKEHUS KOCMUYECKHUX paKeT.

10. Kocmuueckue moauronsl (KOCMOAPOMBI) B Poccun 1 pa3HbIX cTpaHax.

11. Dxonoruveckue nmpoOnemsl, cBsizanHble ¢ pakeTamu 1 MC3. KocMuueckuii mycop.

12. KunemaTuka JABMKEHUSI KOMITBIOTEPHON MBIIIKH.

13. JIB>KeHue 1o OKPY>KHOCTH B KOMITBIOTEPHOM TEXHHUKE.

14. MexaHu4eckue rmepeiadi B KOMITBIOTEPHOW TEXHHKE.

15. MexaHudeckue repenadu B poOOTOTEXHUKE.

16. B3anMocBs3p H3MEHEHNUS H300pakeHNsI Ha TUCIIee ¢ KOOPAWHATAMH.

17. JexapToBa cucteMa KOOpAUHAT U SHAEKC KapThl.

JTansl paéoThl HA/X IPOEKTOM

Pabora Hax npoekToM 1o (Gu3nKe BKIOYAET HECKOJIBKO ATAIOB!

- BEIOOD TEMBI,

- TIOCTAHOBKY LIEJIH U 337134,

- cbop uHpOpMAaIH,

- MPAKTHIECKYIO PeaTn3aluio,

- IPE3CHTAIINIO PE3YIBTATOB.

1) I[TocTaHoBKA IeH U 337249

Lenp mpoekTa — pemeHne ucxomHou npobiemsl. [Ipodiaema, KOTOPYIO MPEACTOUT PEUINTh, JOJDKHA UMETh
JUYHOCTHO 3HAYMMBI M1 aBTOpa NPOCKTa XapakTep, MOTHBHPOBATh €ro Ha ITIOWCKH pEUICHHA. 3agadd —
MPOMEXYTOYHbIC 1IEJIH, KOTOpPbIE HEOOXOAMMO JOCTHYb Ul peaju3aluu oOuied nenu npoekta. Heobxomumo
pa3paborarh oAPOOHBIH rpaduK paboThI ¢ YKa3aHHEM CPOKOB peasii3aluy KaXJoro dTarna.

2) Coop uHpop™Marmm

Ha sroM sTame HEoOXOAMMO W3Y4YHTh JIUTEPATYpy U JPYrHe€ HCTOUYHMKH MH(POPMAIMK MO TEME INPOEKTa,
0TO0paTh HEOOXOUMYIO HH(OPMAITHUIO.

HexkoTopsble aneMeHTHI cOopa:

- 0030p IUTEpaTyphl U APYTHUX UCTOYHUKOB MH(GOPMAIMK MO TpobieMe: KpaTKas XapaKTepUCTHKA TOTO, UTO
M3BECTHO 00 MCCIIEAyEeMOM SIBIICHUH, B KAKOM HAIIPaBICHUHN OHO paHee N3ydanoch;

- 000CHOBaHHE BBIOOPa METOIOB M KOHKPETHBIX METOJVK MCCIICIOBAHUSA, IPUBEIACHAE CBEACHUH O Mpoleaype
HCCIICIOBaHMSA U €€ dTamnax;

- aHAJIN3 ¥ 0000IICHNE TIOTYYCHHBIX JTaHHBIX;

- (hopmynupoBaHHE BHIBOJOB M (HOPMUpPOBAHHE HA 3TOW OCHOBE COOCTBEHHOH TOUYKM 3PEHHUS HAa HCXOAHYIO
mpo0bJieMy MPOEKTa U CIIOCOOBI €€ peleHus.

3) [IpakTuueckas peanusamus

Ha stoMm 3Tane npoBoAsTCS 3KCIIEPUMEHTHI, HAOIIOCHNS, HCCIIEIOBaHUS.

HekoTopsie 371€MEHThI IPAaKTUYECKOU pealn3aluu:

- IPOBEICHUE IKCIIEPUMEHTOB;

- CO3aHUE MOJICIICH.

4) IIpe3eHTanys pe3yIbTaTOB

PesynbraTel mpoekTa MOTYT OBITH OQOPMIICHBI B BHIE IOKJaga, CTCHIOBOW 3aIIHUTHl MM MYJIbTHMEIUHHON
JIEMOHCTpAIHN

Kputepun oueHnBaHusi NpoeKTa

[IpoexT mo ¢pu3uKe oeHUBaETCA MO CIEAYIOMNM KPUTEPUIM:

«OTJIMYHOY» — MPABWJIBHO TOHSTHI IIeTh M 334a4H BBHIITOJHEHUS MIPOEKTa, COOTI0IeHa TEXHOIOTHS HCIIOTHEHNS,
BBIJICPKAHBI COOTBETCTBYIOIINE ATAIIBI, IPOEKT 0()OPMIIEH B COOTBETCTBUH C TPEOOBAHUSIMHU, ITPOSBICHBI TBOPYECTBO H
WHHUIHATHBA, TIPEIBSIBICHHBIN MPOIYKT AEATSIFHOCTH OTINYAETCS BBICOKUM KadeCTBOM HCIOIHEHHS, COOTBETCTBYET
3asBJICHHOM TEME;

«XOpOIIO» — MPABUIILHO MOHATHI LEJb ¥ 33/1a41 BBIIIOJIHEHUS IPOEKTa, COOJII0AeHA TEXHOJIOTHS HCIIOIHEHNS,
9TaIlbl, HO JOITYIIEHbl HE3HAYUTENbHBIE OMINOKH, HETOYHOCTH B O(OPMIIEHHUH, MTPOSIBIICHO TBOPUECTBO;

«yJIOBJIETBOPHUTEIILHO» — MPABUIIEHO MOHSTHI LIEJIb U 3a/1a4W BBHIIIOJIHEHUS TPOEKTA, COOJI0/IEHa TEXHOJIOTHS
BBITIOJIHEHHS TIPOEKTa, HO MMEIOTCS 1—2 omMOKM B 3Tamax wid B 0(OPMIICHHUH, CAMOCTOSITEIBHOCTh NPOSBIEHA Ha
HE0CTaTOYHOM YPOBHE;

«HEYIIOBJICTBOPHUTEIBEHO» — MPOEKT HE BBHITIOIHEH MM HE 3aBEPIIEH.
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IIpakTyeckasi padora Ne3
TexHMYecKHe YCTPOMCTBA M IPAKTHYeCKOe IPUMEHEeHue:
TUTPOMETP U NCHXPOMETP, KAJTOPUMETP, TEXHOJOTHH MOJIYYeHHUS] COBPEMEHHBIX MATEPHATIOB,
B TOM 4YHcJi¢ HAHOMATepPHAJIOB, H HAHOTEXHOJIOTHH

Paznen 3. MonekynsipHas pusnka v TepMOIUHAMHKA

Tema 3.1 OCHOBBI MOJIEKYJISIPHO - KHHETUYECKOI Teopuu

Tema 3.2 OCHOBBI TEPMOIUHAMUKHU

Tema 3.3 ArperaTHble COCTOSHHUS BEIIECTBA U (a30BHIC TEPEXOBI

KoJinuecTBo 4acos: 2

Ieapb: pa3paboTKa U 3aIIKTa IPOEKTOB MO (PHU3HKE, B TOM YHCIE C MPO(ecCHOHANBEHON HAIPaBICHHOCTHIO

TeMbl IPOEKTOB:

1. YcTpoHCTBO M IPaKTHYECKOe MPUMEHEHHE THIPOMETpa U IICUXPOMeETpa.

2. YCTpONUCTBO U MPaKTUYECKOE IPUMEHEHUE KaJIOPHUMETPA.

3. Buzs! u MeToabl HaHOTeXHOsIorui. HanoMatepuais!l B cieuaabHOCTH.

4. TepMudeckoe pacuIMpeHue Tel B CICIHaIbHOCTH.

5. YCTpoHCTBO U ITpakTHYECKOE TPUMEHEHHE B MOJIEKYJIIPHON (DM3HKE 3JIE€KTPOHHOTO MHKPOCKOIIA.

6. [laBieHue KpacKu B KapTpUDKax AJsl HPUHTEpA.

TexHONOruy CBapKu B CHELHAIBHOCTH: CPAIlUBAHNUE ONITUYECKUX BOJIOKOH.

7. TpeboBaHHA K KIMMAaTHIYECCKAM YCIOBHUSIM B CEPBEPHBIX IOMEIIECHIUIX. VI3MepeHne TeMnepaTypsl H BIaKHOCTH.
8. TeXHOJIOTUY NOJYyYEHUS U IPAKTUIECKOE MPUMEHEHUE T€TUHAKCA, TEKCTOJIUTA U CTEKJIOTEKCTOJIMTA.

9. TeXHOJOrHH MOJIyYE€HUS U IPAKTUYECKOE IPUMEHEHHE KUAKUX KPUCTAIIIIOB.

10. CBOHCTBa KHUIKOCTEH B MasIbHBIX padoTax.

11. dedopmanuu u cBOMCTBa TBEPABIX TN B CIICIUAIBHOCTH.

12. Dxonoruyeckue mpodaeMbl aBTOTPAHCIIOPTA C ABUTATEIISIMUA BHYTPEHHETO CTOPAHUS U JICKTPOMOOHICH.

Jtanbl padoThI HAJI MPOEKTOM

Pabora Hax npoekToM 1o (Gu3nKe BKIOYAET HECKOJIBKO ATAIOB!

- BBIOOp TEMBI,

- IOCTAHOBKY LIEJIU U 3aj1ad,

- cbop mHpOpManHH,

- IPAaKTHYECKYIO pean3alHio,

- IPE3EHTAIIHIO Pe3yIIbTaTOB.

1) ITocTraHoBKa 1EeTH U 33834

Llens mpoexTa — pemeHne UCXonHOW mpoOiemsl. IIpobiaema, KOTOPYIO MPEACTOUT PELINTh, JOJIKHA UMETh
JMYHOCTHO 3HAUUMBIA JUIsi aBTOpa MpPOEKTa XapakTep, MOTHBHPOBAaTb €ro Ha TIIOMCKU pelleHHs. 3ajauu —
MPOMEXYTOUHBIE IIENIH, KOTOphle HEOOXOIMMO IOCTHYL JUId peann3anuu oOmed nenu npoekra. HeobOxomaumo
pa3paboTtaTh OAPOOHBIN rpadrK paboTHI C YKa3aHHEM CPOKOB PEAIU3alUHU KaXKI0T0 JTara.

2) Coop unpopmMaimm

Ha sroM sTame HEoOXOAMMO W3Y4YWThH JIMTEPATYypy M JPYTHe HCTOYHMKH MH(POPMAIMH IO TEME IPOEKTa,
0T00paTh HEOOXOTUMYIO MH(POPMAITHIO.

HexoTopsle anemMeHTHI cOopa:

- 0030p JIUTEPATYphl U APYTMX UCTOYHMKOB MH(OpManuu 1o mpobieme: KpaTkas XapakTepHCTHKa TOTO, 4TO
M3BECTHO 00 MCCIIEIyeMOM SBJICHHH, B KAKOM HAIIPaBIEHHH OHO paHee M3ydasioch;

- obocHOBaHME BEIOOPA METOMOB M KOHKPETHBIX METOIMK MCCIICIOBAHMSI, IPUBE/ICHUE CBEJICHUH O Ipoueaype
HCCIIeIOBaHUS U €€ dTarax;

- aHAJIN3 ¥ 0000IICHNE TTOITYYEHHBIX JaHHBIX;

- (opMynHpoBaHHEe BBIBOJOB U ()OPMHUPOBAHHE HA 3TOH OCHOBE COOCTBEHHOH TOUKM 3pEHHSI HA HUCXOIHYIO
Mpo0JIeMy TIPOEKTA U CITOCOOBI €€ peleHHs.

3) [IpakTudeckas peann3amnus

Ha 3TOM 3Tane npoBOAsTCS IKCIIEPUMEHTbI, HAOIIOICHUSI, UCCIICA0BAHMSI.

HexoTopbie a51eMeHTHI TPaKTHYECKON peai3ainm:

- IPOBEJICHUE IKCIIEPUMEHTOB;

- CO3JIaHnE MOJIETIEH.

4) IlpeseHTanus pe3ybTaToB

PesynbraThl npoekTa MOTyT OBITH O(OPMIIEHBI B BHJE JIOKJIa/a, CTEHIOBOH 3alUThl WIN MYJIbTUMEIUHHON
JIEeMOHCTpaINU
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KpuTepuu oueHnBaHusi NPOeKTa

ITpoekT no (huznke oneHNBACTCA 110 CIECAYIOIIUM KPUTCPHUSIM:

«OTIMYHOY» — MPABMIILHO MOHSTHI EJb U 331241 BBIIIOJHEHHS ITPOEKTa, COOMI0ICHA TEXHOJIOTHS NCTIOTHEHUS,
BBIJICpP’KaHbl COOTBETCTBYIOIIHE ATAIbI, TPOEKT 0OPMIICH B COOTBETCTBUH C TPEOOBAHUSIMH, ITPOSIBICHBI TBOPUECTBO U
VMHHIMATHBA, TPEIbSIBICHHBINA MPOAYKT AESATEIbHOCTH OTIMYAETCS BBHICOKHM Ka4eCTBOM HCIOJIHEHHS, COOTBETCTBYET
3asIBIICHHOH TeMe;

«XOpOIIO» — MPABUIILHO MOHSTHI IEJIb ¥ 33/1a41 BBIITOJHEHUS IIPOEKTa, COOJII0IeHA TEXHOJIOTHS UCIIOHEHNS,
9TaIlbl, HO JOIYIEHbl HE3HAYUTEIbHBIE OIINOKH, HETOYHOCTH B O(OPMIICHHUH, MTPOSIBIICHO TBOPUECTBO;

«yJIOBJICTBOPHUTENILHO» — MPABUILHO MOHSTHI LIEJIb U 3a/1a4M BBIIOJHEHUS TPOEKTa, COOJI0/IeHa TEXHOJIOTHUS
BBITIOJTHEHHS TPOEKTA, HO UMEIOTCA 1—2 omuOKM B 3Tamax wid B O()OPMIICHHH, CAMOCTOSTEINBHOCTh MPOSABICHA Ha
HEJIOCTATOYHOM yPOBHE;

«HEYAOBIICTBOPUTEIBHO» — IIPOEKT HE BBHITIOIHEH WIN HE 3aBEPIIEH.

IIpakTnyeckas padora Ned
TexHu4YecKHe yCTPOHCTBA M IPAKTHYECKOe NPUMEHEHHe:
3JIEKTPOCKOIL, 3JIeKTPOMETP, JIeKTPOCTATHYeCKasl 3allIUTA, 3a3eMJICHHe 3JIeKTPONpHuOopoB.,
KOH/ICHCATOP, KONMHUPOBAJIbHBINA annapar, cTpyiHbIii NPUHTeP

Pasnea 4. DnexTpoarHaMuKa

Tema 4.1 DnekTpocraTuka

KoauuecTBo 4acoB: 2

Henb: pa3paboTka U 3aIKUTa IPOSKTOB 1O (PU3HKE, B TOM YHCIIE C IPO(ECCUOHATLHOM HAITPABICHHOCTHIO

TeMbl IPOEKTOB:

. YCTpOHCTBO U MPpaKTUYECKOE IPUMEHEHHUE INEKTPOCKOIA U 3JIEKTPOMETpa.

. YCTpOHCTBO U MpakTHYECKOE MPUMEHEHHUE JIEKTPOCTATUUECKOMN 3aIUTHI B CIIEHAIBHOCTH.
. YCTpoiicTBO M IpakTHYeCKOEe NPUMEHEHHUE 3a3eMIICHHSI SJICKTPOIIPHOOPOB B CHIELUATILHOCTH.
. YCTpOHCTBO U MpakTUYECKOe IPUMEHEHHE KOHAECHCATOPOB B CIICIIMAIbHOCTH.

. YCTpoHCTBO U MpakTUYECKOE IPUMEHEHHE KOTUPOBAIBHBIX allllapaToB.

. YCTpOHCTBO M MPaKTUIeCKOe IIPIMEHEHHE CTPYWHBIX IPHHTEPOB.

. DiexTpu3anys: NpuMeHEHNEe U Mephl OOPHOBI B CIICIHATEHOCTH.

~N NN bW =

Jtanbl padoThl HAA NPOEKTOM

Pabora Hax npoekToM 1o Gu3MKe BKIOYAET HECKOJIBKO ATAIOB!

- BEIOOD TEMBI,

- TIOCTAHOBKY LIEJIH U 337134,

- cObop nHpopMaIuy,

- IPAKTUYECKYIO peaTn3aluio,

- IPE3CHTAINIO PE3YIHTATOB.

1) [TocTaHoBKa 1eaN U 33,124

Lens mpoekta — pemeHne UcxonHoi mpoOnemsl. IIpobiema, KOTOPYIO NMPEACTONT PEMINTbh, JOJDKHA WMETh
JUYHOCTHO 3HAYMMBIM JUIi aBTOpa MpOEKTa XapakTep, MOTHBHPOBAaTh €ro Ha TIOMCKM peIleHHs. 3ajaun —
MPOMEXYTOUYHbIE 1M, KOTOpPBIE HEOOXOAMMO JOCTHYb JUId peaiu3aluu oOmied mnemu npoekta. Heobxomumo
pas3paboTraTh oAPOOHBIH rpadK paboTHI ¢ yKa3aHHEM CPOKOB PeasIM3aliy KaXXI0T0 JTara.

2) Coop uapOpMAIHH

Ha »ToM 3Tame He0oOXOAMMO W3YyYHTHh JUTEPATYpPy W APYTHe HCTOYHWKH HH(OpMAIMHM MO TeMe MpPOEKTa,
0TOOpaTh HEOOXOAUMYIO HH(OPMAIIHIO.

Hexotopsie aiemeHTH coopa:

- 0030p nIUTEpaTyphl U APYTUX UCTOYHUKOB MH(pOpPMAIMK MO MpobieMe: KpaTKas XapaKTepUCTHKA TOTO, YTO
M3BECTHO 00 HCCIIeyeMOM SIBICHUH, B KAKOM HAIPaBICHUHN OHO PaHEee N3ydaoch,

- 000cHOBaHHE BBIOOpa METOIOB ¥ KOHKPETHBIX METOJVK MCCIIEIOBAHMSA, IPUBEICHNAE CBEACHHUI O Mpoleaype
UCCIIEI0BaHUs U €€ dTamnax;

- aHaJM3 U 0000IIEeHNE TTOJTyYEHHBIX IaHHBIX;

- (opMyIHpOBaHHE BHIBOJOB M ()OPMHUPOBAHME HA 3TOH OCHOBE COOCTBEHHOW TOUKM 3pEHHMSI Ha HCXOIHYIO
npo0JieMy MPOEKTa U CIIOCOOBI €€ perIeHHs.

3) I[IpaxTuueckas peanusanus

Ha sToMm >Tarme mpoBoasTCS SKCIIEPUMEHTHI, HAOIIOICHNS, HCCIIEI0BAaHUS.

HekoTopeie 311€MEHThI IPaKTUYECKON pealn3aluu:
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- IPOBEACHUE IKCIIEPUMEHTOB;

- CO3JaHUE MOJIETIEH.

4) TIpeseHTanus pe3ynbTaToB

PesynbraTel mpoekTa MOTYT OBITH OQOPMIICHBI B BHIE IOKJana, CTEHIOBOM 3aIIWUTHl WM MYJIbTHMEIUHHON
JICMOHCTpAIIHH.

KpuTepnn oueHnBanusi npoeKkTa

[IpoekT mo pus3KKe OLEHUBACTCS MO CICAYIOIIAM KPUTCPUIM:

OTJIUYHOY» — MPABWIHLHO MOHSTHI IIe7h U 3a7a4YH BBITOJHECHHUS MPOCSKTA, COOI0IeHA TEXHOIOTHS UCIIOTHEHUS,
BBIJIEPKAHBI COOTBETCTBYIOIIHE ATAITBL, IPOSKT 0()OPMIICH B COOTBETCTBUH C TPEOOBAHUSIMH, IIPOSBICHBI TBOPYECTBO H
WHHUNHAATHBA, TIPEIBSIBICHHBIN MPOIYKT AEATSIFHOCTH OTINYACTCS BBICOKUM KAadeCTBOM HCIOIHEHHS, COOTBETCTBYET
3asgBJICHHOM TEMC;

«XOpOIIO» — TMPABWIIFHO TOHATHI [EJIb U 33/1a9H BBHITOTHEHUS MIPOCKTA, COONIOICHA TEXHOIOTHS HCIIOTHECHNUS,
STAlbl, HO JOMYIICHBI He3HAYNTEIFHBIE OMUOKH, HETOYHOCTH B 0()OPMIICHUH, TIPOSIBIIEHO TBOPYECTBO;

«YAOBJIECTBOPUTEIHHO» — MPABIIIGHO IOHSATHI IIeTh M 3aJa4YM BBHITIOTHEHUS MPOEKTa, COONIOIEHa TEXHOJIOTHS
BBIMOJIHEHHS MPOCKTa, HO MMEIOTCS 1—2 OMIMOKH B 3TamaxX WM B OPOPMIICHHHU, CAMOCTOSTEILHOCTh MPOSBICHA HA
HEZ0CTaTOYHOM YPOBHE;

«HEYJOBJIECTBOPUTENBHO» — IMPOEKT HE BHITIONHEH WM HE 3aBEPILEH.

IpakTuyeckas padora NeS
TexHuYeckHe YCTPOMCTBA M NPAKTHYeCKOe IPUMEHeHue:
aMmnepMeTp, BOJIbTMETP, PeOCTAT, HCTOYHHKH TOKA, JIeKTPOHATPeBaTe/IbHbIe MPHOOPLI,
3J1eKTPOOCBETUTEIbHbIC NPHOOPHI, TEPMOMETP CONPOTHBICHUS

Pasnen 4. DnexTpoarHaMUKa

Tema 4.2 [TocTostHHBIN 3NeKTpUdecKuil TOK. TOKH B pa3iIu4HbIX Cpeaax

KosmnvecTBo yacos: 2

Heanb: pa3paboTKa U 3alKTa MPOSKTOB MO (HU3HKE, B TOM YHCIE C NPO(ecCHOHANEHON HAalPaBIEHHOCTHIO

TeMbl IPOEKTOB:

. YCTpOHCTBO ¥ MPAKTUYECKOE NPUMEHEHHE aMIIEPMETPOB.

. YCTpOHCTBO ¥ MPAaKTUYECKOE MPUMEHEHHE BOJIIbTMETPOB.

. YCTpONCTBO U IIPAKTUYECKOE IPUMEHEHUE PEOCTATOB.

. YCTpOHCTBO U IPAKTUYECKOE IPUMEHEHUE UICTOYHUKOB TOKA.

. YCTpOHCTBO M MPaKTHUYECKOE IPUMEHEHHUE IEKTPOHArpeBaTEIbHBIX TPHOOPOB.
. YCTpOHUCTBO U MPaKTHYECKOE IPUMEHEHHUE 3IEKTPOOCBETUTENBHBIX TPHOOPOB.
. YCTpONCTBO U IPAKTUYECKOE IPUMEHEHUE TEPMOMETPOB COIIPOTUBIICHHUS.

. XMMHYECKHUE UCTOUYHHUKHU TOKA B CIICIIMAJIBHOCTH.

. [IpumeHeHne B cenUaIbHOCTH 3aKOHOB IIOCTOSIHHOTO TOKA.

O 01N DN b WIN—

Jrtanbl padoThl HAA NPOEKTOM

Pabora Hax npoekToM 1o (hu3nKe BKIIOYACT HECKOJIBKO ATAIOB!

- BEIOOp TEMHEI,

- TIOCTAHOBKY IIEJIH U 3a/1a4,

- cbop nHpOopMaIUy,

- MPAKTUIECKYIO PeaTn3aluio,

- IPE3CHTAINIO PE3YIBTATOB.

1) I[TocraHoBKa 1eTH 1 33134

Lens mpoexTa — pemeHne UCXoxHoW mpoOiemsl. [Ipobiaema, KOTOPYIO MPEACTOUT PEUINTh, JOJKHA UMETh
JUYHOCTHO 3HAYMMBIA JUId aBTOpa MpPOEKTa XapakTep, MOTHBHPOBAaTb €ro Ha IIOMCKM peIleHHs. 3ajaud —
MPOMEXYTOYHbIE IIEJH, KOTOpPBIE HEOOXOAMMO JOCTHYb JUI peaju3aluu oOmied nenu npoekta. Heobxommumo
paszpaboTraTh OAPOOHBIN rpaduK paboTHI ¢ YKa3aHHEM CPOKOB PeaIM3aliy KaXI0T0 JTara.

2) Coop unpopManmu

Ha sroM sTame HeoOXOAMMO W3Y4YHThH JIUTEPATypy M JPYrHe€ HCTOYHMKH MH(POPMAIMH IO TEME IPOEKTa,
0TOOpaTh HEOOXOIUMYIO HH(OPMAIIHIO.

Hexkotopsie aiemeHTs coopa:
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- 0030p TUTEpaTyphl M IPYTrUX MCTOYHUKOB WHGOPMAIIMU 10 MpodiieMe: KpaTkas XapaKkTEepUCTHKa TOTO, UTO
M3BECTHO 00 MCCIIEAYyEMOM SIBJICHUH, B KAKOM HANPaBJICHUH OHO PaHee N3ydalloch;

- 000CHOBaHHE BHIOOPA METOIOB U KOHKPETHBIX METOJIMK MCCIIEAOBaHNS, IPUBEACHUE CBEICHUH O MPOLEAype
HUCCIICIOBAHUS U €€ ATamnax;

- aHAJIU3 U 000OIICHHUE TIOTYYCHHBIX TAHHBIX;

- (opmynupoBaHue BHIBOJOB U (DOPMHUPOBAHHUE HA ITOW OCHOBE COOCTBEHHON TOYKU 3PCHHUS HA HCXOJHYIO
npoOJIeMy MPOEKTa U CIIOCOOBI e€ PeIICHHS.

3) IIpakTuueckas peanu3aius

Ha 3ToMm 3Tame mpoBOASTCS IKCIEPUMEHTHI, HAOIOICHNUS, HCCIICOBAHUS.

HekoTopbie 311€MEeHThI IPaKTUYECKON pean3alnu:

- IPOBEACHUE IKCIIEPUMEHTOB;

- CO3JaHUE MOJIETIEH.

4) IIpe3eHTanys pe3yIbTaToB

PesynbraTel mpoekTa MOTYT OBITH OQOPMIICHBI B BHIE IOKJana, CTEHIOBOM 3aIIWUTHl WM MYJIbTHMEIUHHON
JIEMOHCTpAIHN

KpuTepun oueHnBanusi npoeKkTa

[IpoekT mo pu3KKe OLIEHUBACTCS MO CICAYIOIIAM KPUTCPUIM:

«OTJIUYHOY» — MPABUIILHO MOHSITHI 1I€7Ih U 3a7a4YH BBITOJHECHHUS MTPOSKTA, COOJI0IeHA TEXHOIOT s UCIIOTHEHUS,
BBIJICPYKAHBI COOTBETCTBYIOIIME ITAIIBI, IPOCKT 0()OPMIICH B COOTBETCTBUH C TPEOOBAHUSIMHU, MTPOSABICHBI TBOPYCCTBO U
WHULHAATHBA, TPEIbSIBICHHBIN MPOIYKT NEATCIFHOCTH OTINYACTCS BBICOKUM KAad4eCTBOM HCIOIHEHUS, COOTBETCTBYET
3asiBICHHOH TeMe;

«XOpOIIO» — TMPABUIIFHO TOHATHI IEJIb U 331a4H BBITOTHEHUS MPOCKTA, COOIOICHA TEXHOIOTHS HCIIOTHCHNUS,
JTAIlbl, HO JOMYIICHB He3HAYNTEIFHBIE OMUOKH, HETOYHOCTH B O()OPMIICHUH, TIPOSIBIICHO TBOPUECTBO;

«YIOBJICTBOPUTEIHHO» — MPABIIIGHO IOHATHI IIeTh M 3aJa4Yl BBHITIOTHEHUS MPOCKTA, COONIOICHa TEXHOJIOTHS
BBITIOJTHEHHUS TPOCKTa, HO MMEIOTCSA 1—2 OMMOKHM B 3TamaxX WM B OQOPMIICHHH, CAMOCTOSTEIEHOCTh MPOSBIICHA Ha
HEZ0CTaTOYHOM YPOBHE;

«HEYJOBJIETBOPUTENIBHOY» — MPOEKT HE BHITIONHEH WM HE 3aBEPILIEH.

IpakTuyeckas padora Ne6
TexHuUyeckHe YCTPOMCTBA M NPAKTHYeCKOe IPUMEHEeHue:
BAKYYMHBIH AM0/, TEPMHUCTOPHI U ()OTOPE3NCTOPDI, MOJYNPOBOIHMKOBBIN MO/, TrAILBAHHKA

Pasnen 4. DnexTpoarHaMuKa

Tema 4.2 [TocTostHHBIN 3NeKTpUYecKUil TOK. TOKH B pa3NUYHBIX Cpeaax

KosmnyecTBo yacos: 2

Heanb: pa3paboTKa U 3alKTa IPOSKTOB MO (HU3HKE, B TOM YHCiIe C NPO(ecCHOHANbHON HAlPaBIeHHOCTHIO

TeMbI IPOEKTOB:

1. YeTpoHcTBO 1 IpakTHUECKOE IPUMEHEHHE BaKYyMHOT'O IO/,

2. YCcTpOHCTBO 1 MIPAKTUYECKOE IIPUMEHEHNE TEPMUCTOPOB.

3. YcTpoHCTBO 1 IPaKTHUECKOE IIPUMEHEHHE (POTOPE3NCTOPOB.

4. YCTpOo#CTBO M MPaKTHIECKOE IPIMEHEHUE MOITYTIPOBOJHUKOBOTO JIHO/A.
5. TexHONOTHSI ¥ TPAKTUUECKOE TPUMEHEHHE TalIbBAHUKHU U TAIbBAaHOCTETHH.
6. YCTpOHCTBO 1 MPAKTHUECKOE MPUMEHEHHE ra30pa3psiiHBIX TPHOOPOB.

Jtanbl padoThl HA MPOEKTOM

Pabota Hag nmpoekToM 1o (pru3MKe BKIIOYAET HECKOIBKO ITAIOB:

- BEIOOP TEMBEI,

- IOCTAaHOBKY IEJH U 3a7ad,

- cbop nHpopMaIuy,

- MPaKTHIECKYIO PeaTn3aluio,

- IPE3CHTAIINIO PE3YIBTATOB.

1) [TocraHoBKa 1IeTH U 331324

Lenp mpoekTa — pemieHne ucxomHou npobiemsl. [Ipodiaema, KOTOPYHO MPEICTOUT PEIINTh, JOJKHA UMETh
JMYHOCTHO 3HAYUMBIM [JIs1 aBTOpa MPOEKTa XapakTep, MOTHBUPOBATh €ro Ha IIOWCKH pEUICHHSA. 3agadyd —
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MIPOMEKYTOUHBIE IENH, KOTOpPBIE HEOOXOOMMO IOCTHYL [UIA peann3anuu oOmed menm npoekra. Heobxommmo
paspaboTaTh MoApOoOHKIH rpaduK pabOThI ¢ yKa3aHUEM CPOKOB PEATU3aIliy KaXI0To 3Tara.

2) Coop unpopmammu

Ha »TOoM 3Tame HEOOXOAMMO W3YyYHTHh JIUTEPATYpPy W APYTHe HCTOYHHKH HH(DOpMAIMH 1O TeMe MpPOEKTa,
0TO0paTh HEOOXOUMYIO HH(POPMAITHUIO.

HexoTopsle aneMeHTHI cOopa:

- 0030p JUTEpaTyphl U JAPYTUX UCTOYHUKOB MH(OpManuu mo npobieme: KpaTkas XapakTepUCTHKa TOTO, 4TO
M3BECTHO 00 MCCIIEyeMOM SIBICHHH, B KAKOM HaIIPaBJICHHH OHO paHee M3ydaloch;

- o0ocHOBaHME BEIOOpPA METOIOB M KOHKPETHBIX METOJMK MCCIICIOBAaHMsI, IPUBE/ICHHE CBEJICHUI O Mpoueaype
UCCIIEJIOBaHMUS U e€ dTarax;

- aHAJIN3 ¥ 0000IICHNE TTOTYICHHBIX JaHHBIX;

- (hopmynmpoBaHHE BHIBOJOB M (DOPMHUpPOBAHWE HA 3TOW OCHOBE COOCTBEHHOH TOYKH 3PEHHUS HA HCXOTHYIO
po0JIeMy MPOeKTa U CIIOCOOBI €€ PeIIeHHS.

3) IpakTiueckas peanu3aris

Ha sToMm »>Tarme mpoBoasTCs SKCIIEPUMEHTHI, HAOMIOICHNS, HCCIICIOBAHNS.

HekoTopsie 311€MEHThI IPaKTUYECKON pean3aluu:

- IPOBEJICHUE IKCIIEPUMEHTOB;

- CO3JIaHNE MOJIETICH.

4) Ilpe3eHTanus pe3ynbTaToB

Pe3ynbTaThl mpoekTa MOTYT OBITh OQOPMIICHBI B BHJC JOKIaaa, CTCHIOBOM 3aIUTHl MM MYJIbTHUMEAUAHON
JIEMOHCTpAIIHH.

Kpurtepun onennBaHus nmpoeKkTa

ITpoekT mo u3mKe oneHNBACTCA 110 CIECAYIOIIUM KPUTCPHSIM:

«OTIMYHOY» — MPABMIILHO TOHSTHI EJb U 331241 BBIIIOJIHEHHS ITPOEKTa, COOMI0ICHa TEXHOJIOTHS NCTIOTHEHUS,
BBIJICP’KaHbl COOTBETCTBYIOIIHE ATATIBI, TPOEKT 0()OPMIICH B COOTBETCTBHH C TPEOOBAHUSIMH, IPOSIBICHBI TBOPUECTBO U
WHHULMATHBA, NPEIbIBICHHBIN NPOIYKT AEATEIBHOCTH OTINYAETCS BBICOKUM Ka4e€CTBOM HCIOIHEHUS, COOTBETCTBYET
3asBJICHHOM TeMeE;

«XOpOoUIo» — MpaBUJIBHO MOHATHI LCJIb U 3aJa4U BBINIOJIHCHUA ITPOCKTA, co6n}0,ueHa TCXHOJIOTHUA HUCIIOJIHCHUS,
9Tallbl, HO JONYIICHBI HC3HAYUTCIIBHBIC OIlII/I6KI/I, HCTOYHOCTHU B O(i)OpMJ'IeHI/II/I, IMPOABJICHO TBOPYECTBO,

«YHAOBJICTBOPUTCIIbHO» — MNPAaBUJIBHO IMOHATHI LEJIb U 3aJa4d BBIIIOJHCHUA IPOCKTA, CO6J'IIOZ[CHa TCXHOJIOT U
BBIMOJIHEHHS MPOCKTA, HO MMEIOTCS 1—2 OMIMOKH B 3Tamax WX B OPOPMIICHHH, CAMOCTOSTEILHOCTh MPOSBICHA Ha
HEeI0CTaTOYHOM YPOBHE;

«HEYIOBIETBOPUTENBHO» — MIPOEKT HE BBHIIOTHEH WM HE 3aBEPIIEH.

[pakTuyeckas padora Ne7
H3y4yenne MAarHTHOIO NMOJIA KATYIIKH ¢ TOKOM,
e CTBUSI MATHUTHOT'O MOJISl HA NPSIMOJIMHEHHbIN NPOBOAHMK U PAMKY € TOKOM

Pa3nen 4. DnexTpoarHaMUKa

Tema 4.3 MaruutHoe noje. DJ1eKTpOMarHuTHAS WHIYKITHS
KosnuecTBo 4acos: 2

eab: HayuUTHCS penaTh aHATUTHYECKUE U rpadryecKue 3a1auu

TeopeTnueckas 4acThb

Maznumnoe none - ocoOBII BHJ MaTepuH, KOTOpas CO3MAETCA 3JIEKTPUYECKHMM TOKOM HIIHM IOCTOSHHBIMA
MarHuTaMu.

JUis n1eMOHCTpanMM JIeHCTBHA M JOKAa3aTelbCTBA CYIIECTBOBAHUS MArHMTHOTO MOJS CHy»KaT MarHWTHas
CTpenKa, criocoOHas BpamaTthCsi Ha OCH, WM HeOoJbIIas paMka (WM KaTyIIKa) C TOKOM, ITOJBEUICHHAs Ha TOHKHX
CKPYUYCHHBIX THOKHX ITPOBOAAX.

Maenumnasa cmpeika — 3TO HEOONBIIOW MOCTOSHHBIH MAarHWT, CIIOCOOHBIM CBOOOTHO BPAIIAaTHCS BOKPYT
BEPTHKAIBHON OCH, IPOXOASILEH Yepe3 OCTPUE UIJIbI, HA KOTOPOM OH YCTaHOBIJIEH.

PamMka ¢ TOKOM W MarHMUTHAsI CTpEJIKa MOJ AEHCTBHEM MarHUTHOTO IOJIS IOBOPAYHMBAIOTCS TaK, YTO CEBEPHBIH
MOJIOC (CHHSISI 4YacTb) CTPENIKM W TOJOXKWUTENbHAs HOpMaib (MEpHeHIUKYISAp) PaMKH YKa3bIBAlOT HAIlpaBlICHUE
MarHuTHOTO 1o (puc. 7.1). -

Ionosxcumenvrou Hopmanvbio N K INIOCKOCTH PAaMKH C TOKOM HAa3bIBalOT BEKTOpP, HAIIPaBIEHHE KOTOPOTO
COBIIQJIaCT C HANPABJICHHEM ABIXEHHUSI OCTPHUSI BBUHYHMBAIOIICIOCS B IJIOCKOCTh PaMKH OypaBuMKa NPH BPALIEHUH €To
PYUKU 10 HAIIPaBJIECHUIO TOKA B 3TOM paMKe.

8 N

o
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Pucynok 7.1— OpueHTalus paMKH ¢ TOKOM U MarHUTHOHN CTPEJIKH B MArHUTHOM TT0JIe

MarauTtHoe 1oJie XapaKTepu3yeTcs BEKTOPHON BEITMIMHOMN, Ha3bIBAEMOU MacHumuou undykyuei. MarHuTHas
WHAYKIHS XapaKkTepu3yeT CUy U HalpaBieHHEe MAarHUTHOTO MOJIS - 3TO KOJIMYECTBEHHAsI XapaKTEPUCTUKA MarHUTHOTO
noyisi. OHa 0603HaYaeTCst CUMBOJIOM B 1 maMmepseTcs B Tecnax [Ti]. 3a HampaBieHne BEKTOpa MarHUTHON HHIYRIHA
NPUHUMAETCS HATPABICHHE OT IOKHOTO TMojroca S K CeBepHOMY N  MAarHMTHOH CTpPEJIKH, CBOOOIHO
YCTaHABJIMBAIOIIEHCS B MAaTHUTHOM TOJIE WJIM JIPYTUMH CJIOBaMU: 32 HalpaBieHHE MAarHUTHOW WHAYKIMH MPUHUMAIOT
HaIpaBJICHUE, HA KOTOPOE YKa3bIBACT CCBEPHBIN IMOJIFOC CBOOOTHO BPAIIAIOICHCS MATHUTHOM CTpENKH (PUCYHOK 7.2).

B/N

s

C

Pucynox 7.2 — HanpaBneHue BeKTOpa MArHUTHOW MHTYKITUH

Tak kak MarHWUTHOE ©OJE NEWCTBYeT HAa PAaMKy C TOKOM M MAarHUTHYIO CTpEIKy, MOBOpayMBas HUX
OTIpeZIeTIEHHBIM 00pa3oM, IPHUHATO 3TO JCHCTBHE Ha3bIBaTh «OPUEHTHPYIOIIEE ACHCTBHE MATHUTHOTO IIOJISI HA PAMKY C
TOKOM WJIM MarHUTHYIO CTPEJIKY».

MarsuTtHoe IoJjie MPUHATO N300paXkaTh B BUAE JIUHUIN, KOTOPHIE HA3bIBAIOTCS CUNOBLIMU TUHUAMU MASHUMHO20
noas. CUIOBBIE JTUHUU MarHUTHOTO HOJs ObutH BBeneHbl Maiikiom dapaneeM [UIs MONyYeHHs HArJISTHONH KapTHHBI
MarHUTHOTO NOJIA. DTH JIMHUHU UMEIOT PyTroe Ha3BaHUe - JIMHUM MarHUTHON MHIYKLIUH.

Jlunusmu mazHumnoti uHOyKyuy HA3BIBAIOTCS JIMHUM, KacaTelbHbIE K KOTOPHIM HalpaBJIeHbI Tak ke, KaKk W
BeKTopm JAHHOW TOYKE MPOCTPaHCTBA (PUCYHOK 7.3).

s B
B, 2

1 3*@3

Pucynok 7.3 — JInHUM MarHuTHOW WHAYKIIMU

MarHuTHbIC JIMHAM HE HMMEIOT HHM Hayajla, HH KOHIA, T.e. 3aMKHyThl. [loJi1 ¢ 3aMKHYTHIMH JIMHUSIMH
HA3bIBAIOTCS BUXPEBbIMU. 3aMKHYTOCTh JIMHUA MAarHUTHON WHIYKIIMU TIPEACTaBiIseT co00il gynoamenmanvroe
ceoticmeo mazhumno2o nojs. OHO 3aKII0YaeTCs B TOM, YTO MArHUTHOE I0JIE HE UMEET MCTOYHHUKOB. MAarHUTHBIX
3aps/IOB, MOJOOHBIX AIIEKTPUICCKUM, B IPUPOJIE HET.

KapTtuHy nvHUN MarHUTHOW WHIYKIIMHA MOXKHO CIENaTh BHIMMOM, BOCIIOJIB30BABIINCH MEIKIMH JKEIC3HBIMH
ONMMWIKaMH. B MarHUTHOM IOJIe KaXKIIBI KyCOYEK JKelie3a, HACHIMaHHBIH Ha JIHCT KapTOHA, HAMATHHIMBACTCS M BEIET
ce0s Kak MalleHbKas MAarHWTHas cCTpeiKka. Bonpmioe KOMMYecTBO TaKWX CTPEJIOK IO3BOJSIET JOCTaTOYHO TOYHO
BBISICHUTH PACIIOJIOKEHIE JIMHUH MarHUTHOW MHTYKITHH.

Hanpaesnenue nunuti macnummuot unoykyuu 071 NPAMO20 NPOBOOHUKA C MOKOM MOXHO OMPEAeIUTh IO
npaeuny 6ypasuuxa. Eciu HampaBieHUE MOCTYNATEIBHOTO JBIDKCHHS OypaBYMKa COBIAIACT C HANpPaBJIICHHEM TOKa B
MPOBOJTHKMKE, TO HAIMPABICHHE BPAIICHUS pPydYKd OypaBUYMKa COBMAJaeT C HANpaBJICHHEM BEKTOpAa MAarHUTHOMN
HHTYKIHH.

Ilpasuno npasoil pyku MOXHO TPUMEHSITH M Uil ONPEACICHUS HAIMPABICHUS JIMHUA MAarHUTHOTO IIOJS B
LEHTPE 00UHOUHO2O BUMKA C MOKOM.

PaccMoTpuM MarHUTHOE TI0JIE KamywKu ¢ mokom — conerouoa (pucyHok 7.4). Ecnu amiHa coleHOMIa MHOTO
OonpIIe ero AuaMmerpa, TO MarHHTHOE TI0JIe BHYTPH COJCHOHIA MOXKHO CUYHTATh OJHOPOMHBIM. JIMHMHM MarHUTHOM
WHIYKIUA TaKOTO IOJIA MapauieNbHbl. JIMHWW MarHUTHOW WHAYKUIWHU COJICHOWJA CXOXH C JIMHHSAMH MarHUTHOM
WHIYKIMH TI0JIOCOBOTO MarHUTa, a MarHUTHOE IOJIE COJICHOMA MOJO0HO IOJIF0 TIOCTOSHHOTO ITOJIOCOBOTO MAarHHUTA.
CoyleHOWI, KaK W MarHHT, MMEET IOJIOCHI: TOT KOHEI[ COJICHOMAA, W3 KOTOPOrO MAarHUTHBIC JIMHUHM BEIXOJISAT,
Ha3bIBACTCS CEBEPHBIM MOJIOCOM, & TOT, B KOTOPBI BXOJIAT, - FOKHBIM.

Pucynox 7.4 — MarHuTHO€ 10JI€ KaTyIIKH C TOKOM
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HanpaBieHne MarHUTHBIX JTUHUKA COJICHOWAA MOXKHO OIIPEICNIUTH IO APABUTY NpAeol PYKU Oiisl CONEHOUOd:
ecii 00XBaTHTH COJICHOW] JIAZOHBIO IPABON PYKH, HAIPaBUB UYETHIPE IajbIla MO HANPABICHHIO TOKA B BHUTKAX, TO
OTCTaBJICHHBIA OOJIBIION Tayen MOKaKET HANpaBJICHHWE JIMHWKA MAarHUTHOTO TMOJI BHYTPHU COJICHOWAA (PUCYHOK 7.5).
3Has HaNpaBJICHHUE TOKA B COJICHOMIE, IO MPABHITY MPABOH PYKH MOXKHO OIPEICTUTh HANPABICHHE MarHUTHBIX JIMHIHA
BHYTPHU HETO, a 3HAYMT, U €r0 MAarHUTHBIE MOJIOCHL. BOMNbIION Maneln npaBoi pyKH yKa3bIBaeT HAaMpaBjeHUE CEBEPHOTO
MarHUTHOTO moiitoca. I Ha000poT, 3Has HANPaBIICHHE MArHUTHBIX JIMHUIA BHYTPH COJICHOMIIA WM PACIOJIOXKCHUE €TO
TMOJIFOCOB, MOYKHO OTIPEJICNIUTh HANpaBlieHUEe TOKA B BUTKAX COJICHOUA.

Hanpaenexue Hanpaenenue
MardWTHora nonA MATHWTHOS Nena

HanpaeneHue TOKEN

Pucynok 7.5 — IIpaBuio npaBoii pyKH I KaTyIIKH C TOKOM

+\ / //—1

HanpaeneHue Toka

PaccMoTpuM AelicTBHE MarHUTHOTO 1101 HA IIPSIMOJIMHEMHBIN IIPOBOJIHUK C TOKOM.

Ha Bcsikuii pOBOJHUK C TOKOM, NMOMEIIEHHBI B MarHUTHOE IMOJI€ U HE COBHAJAOUIMH C €r0 MarHUTHBIMU
JUHASMH, 5TO Tolie OyAeT AeHCTBOBaTh C HEKOTOpoi cmiod. Cmia, ¢ KOTOpOW MarHWTHOE Moje IeHCTByeT Ha
MOMEIIEHHBIN B HETO IMPOBOAHUK C TOKOM Ha3bIBAETCs CHIION AMIiepa.

Momynb criibl AMIIepa pacCUIUTHIBAIOT 10 popMyie:

Fa=B-1-L - sina, (7.1)
rme:

Fa— cuma Ammepa (H);

B — unnykuus marautHoro mosst (To);

L — nnuHa npoBogHUKA (M);

I — cuna Toka (A);

0 — yTOJI MEX/1y HalpaBJIeHUEM BEKTOpa MAarHUTHON MHAYKIIMY U HAMpaBJICHUEM TOKa B MPOBOJHUKE (Tpaayc).

®opmynoit (7.1) MOXHO TMONB30BATHCS, €CIM JJIMHA TPOBOJHMKA TakKas, YTO WHAYKIMS BO BCEX TOYKaX
MIPOBOJHHUKA MOYKET CUUTATHCSI OJIMHAKOBOM, UM €CIIM MAarHUTHOE T0JIe OJHOPOIHOE (TOTAA JIJIMHA MPOBOJHUKA MOKET
OBITH 00011, HO TIPX 3TOM MIPOBOTHIK IIEIUKOM JOJKCH HAXOIUTHCS B TIONE).

U3 ompiTa criegyeTr, 4TO HaNpaBlICHWE TOKAa B TPOBOIHUKE, HAIPABICHHWE JIMHUN MAarHUTHOTO TIONS U
HalpaBJICHUE CHJIBI, IEHCTBYIOMIEH Ha NMPOBOJHHUK, CBSA3aHBI MEXTy coOoif. HampaBmenue cuibl, neiicTByromeld Ha
MPOBOJHUK C TOKOM B MAarHATHOM ITOJI€, MOXXHO OIPEICNIUTh, ITONB3YACh MPAGUIOM Ae8OU pyKu. DTO TPaBUIO
3aKITIOYAETCs B CICIYIOIIEM: €CITH JIEBYIO PYKY PACIIONIOKHUTh TaK, YTOOBI IMHAHA MarHUTHOTO ITOJISl BXOJIUIH B JIAIOHb
MEepIEHANKYIAPHO K HEH, a YeThIpe Majblia ObUIM HAIpaBJIEHBI 110 TOKY, TO OTCTaBJICHHBIM Ha 90° Gombinoil masmer
MOKaKET HAIMPaBIIEHNE JCUCTBYIONIEH Ha TPOBOAHUK CUIIBI (pHC. 7.6).

Cunoasie n¥HUM
MarHnTHoro
riona

Pucynok 7.6 — IlpaBuio naeBoil pyku J1sl CUiibl AMIiepa

ITonb3ysach npaBUIOM JIEBOM PYKH, CIEIYyeT MOMHUTH, YTO 3a HAlNpaBJI€HHME TOKAa BO BHENIHEH 4YacTu
3JIEKTPUYECKOH LIeNU MPUHUMAETCS HalpaBJI€HUE OT MOJI0KUTEJIBHOTO MOJII0Ca HCTOYHUKA TOKA K OTPULIATEIILHOMY.

CnexyeT OTMETHUTh, YTO CHJIA JIEHCTBUS MAarHUTHOTO TIOJS HA MPOBOJHUK C TOKOM paBHA HYIIO, €CJIH
HallpaBJIeHHUE TOKa B MPOBOAHUKE COBIAIAET C JIMHUEH MAarHUTHOW MHIIYKIIMY WX NapajuielibHa .

IIpakTnyeckas 4acThb

1. Kakas cuiia eficTByeT Ha MPOBOAHMK JUIMHON 8 CM B OJTHOPOJAHOM MarHUTHOM MoJie ¢ uHAykuuen 2 Ti, ecnu cuna
TOKa B MPOBOJHUKE 4 A, a yrosl MekAy BEKTOPOM MAarHUTHOM MHAYKIMU U HalpaBieHueM Toka 30°7?

2. Ha npoBoaHMK ¢ akTHUBHOW 4acTbio AnuHOU 0,4 M, MOMEIIEHHBI B OJHOPOJIHOE MarHUTHOE nojie uHaykuuei 0,8
Tn, neiictByer cuma 1,6 H. Onpenenute cuiny Toka B MPOBOJHUKE, €CIIM OH PACIONIOKEH MEPICHIUKYISIPHO JIMHUSAM
MarHMuTHON MHTYKITUH.
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3. Ompenenute WHAYKIIMIO MarHUTHOTO TOJS, B KOTOPOM Ha MPsSMOM MpoBoj IHHOK 10 cM, pacroyioKeHHBIA 0.
yrioMm 45° K TMHUASM MarHUTHOR MHIYKITWH, nerdcTByeT cra 0,2 H, xoraa 1mo mpoBOIHUKY POXOANT TOK 8 A.

4. Ha mpoBOTHUK IUTMHOK 5 cM, 1O KOoTOpoMmy HaeT Tok 20 A co CTOpOHBI MarHWTHOro Tojisi ¢ wHmykiued 0,1 T,
neiictByet cuna 0,05 H. Onpenennte yron Mexxay HalpaBIeHHEM TOKA M BEKTOPOM MAarHUTHOHN MHIYKIIHH.

5. Haiigure nynHy akTMBHOM 9acTH MPOBOJHMKA, IOMEIIEHHOTO B OJHOPOJHOE MAarHUTHOE Mone ¢ uHaykmei 1,2 Tn
noj yriaoM 60° K IMHUSIM MarHUTHON MHIYKLUY, €CJIU TIPU CUJe TOKa 6 A Ha mpoBOJHUK AeifcTByeT cuna 0,9 H.

6. Ha mpoBOJHHUK C TOKOM CO CTOPOHBI OIHOPOJHOIO MarHUTHOTO nouist ¢ uuaykuueit 0,1 Tn neiictByer cuna Ammepa,
paBHas 3 H. Uemy Oyzer paBHa cuiia AMIiiepa, €Clid HHAYKIMIO MarHUTHOTO Touist yBenn4yuth Ha 0,2 Ti, a cumy Toka B
MPOBOJIHMKE U €r0 PAaCIOJIOKEHHE B MAarHUTHOM I10JIE€ OCTaBUTh 0€3 M3MEHEeHU?

7. MarauTtHOoe 1noJsie 00pa30BaHO HAJOKEHHEM JBYX OAHOpOAHBIX moieil ¢ muaykuusmu 0,3 Tin u 0,4 Tn, cunossle
JIMHUM KOTOPBIX NEPNEHIUKYJIAPHBL. [leprneHauKyIspHO NOJISIM PACIIONIOKEH IPOBOAHUK C TOKOM B 5 A u myuHoi 10
cM. Ompenenure cuity, IEHCTBYIONIYIO Ha TPOBOAHUK

CO CTOPOHBI NOJIEH.

8. ITnockast mpsiMoyTonpHast pamka ¢ guciioM BUTKOB 200 u co croponamu 10 cM # 5 cM HaXOAWTCS B OJHOPOJHOM
MarHuTHoM noiie ¢ uaaykuuei 0,05 Tu. Kakoil MakcumanbHbIN BpallaoIuii MOMEHT MOXKET I€UCTBOBAaTh HA PaMKy B
3TOM II0JIE, ECJIM CHJIa TOKa B Hel 2 A?

9. Pamka miomansio 25 cM?, cogepxkamas 100 BUTKOB IIpOBOJa, HOMELIEHA B OJHOPOAHOE MArHUTHOE IIOJIE TaK, YTO
JIMHUU MarHUTHOM MHIYKIIMM NapajuleNbHbl INIOCKOCTH paMKkH. [Ipy BenudnHe TOka B KaKJ0M BUTKE | A Ha paMKy co
CTOpPOHBI MAarHUTHOTO MOJIs JeiicTByeT MoMeHT cwibl 5-10° H-m. OmnpenenuTe BeqMUMHY BEKTOpPa WHIYKIIHH
MarHUTHOTO TOJIS.

10. IlpoBoanuk mmuHOH 10 cM ¢ TokOM cuinoil 5 A HaxoIuTcs B OJHOPOAHOM MAarHUTHOM Iojie ¢ MHAykuumeit 1 Ti.
Yron Mexay HampaBlieHHEM TOKa M BEKTOPOM MarHUTHOW mHmykmmu 60°. Ompenenute paboty cmibsl AMIiepa mpu
NepeMeIeHUH NTPOBOAHNKA Ha 10 cM B HampaBJICHUN

IEUCTBHUS CUJIBI.

11. IIpstMOii IPOBOAHUK, [0 KOTOPOMY TE€UET TOK 5 A, pacnojoKeH B OAHOPOJHOM MAarHUTHOM HOJi€ ¢ MHAYKIuel 2 Tn
Tak, 4To obpasyer yron 30° ¢ muHmMAMH wHAYKOuH. [lon neicTBMEM MarHWTHOTO TOJS NPOBOAHHUK IIEPEMECTHIICS
MOCTYMAaTENbHO B HAIIPABJICHUH CHIIBI AMIIEpa Ha

0,5 M, 1 ipu 3TOM crIIoit AMmIiepa OblTa coBepiieHa padota 1 J[x. Haiigure niuHy npoBOIHUKA.

12. Ha mpoBOJHHK € TOKOM CO CTOPOHBI OJHOPOJHOI'O MAarHHUTHOTO TOJIA JEHCTByeT cmia B 2 pa3a MEHbIIe
MaKkCUMaJIbHOH. OnpeenuTe yroja MeXAy NPOBOJAHUKOM U BEKTOPOM MAarHUTHON MHIYKIIHU.

13. Tlo TOpHU3OHTAIBHO PACIONIOKEHHOMY MPOBOAHMKY JuHOW 20 cMm u maccoi 40 r Teuer Tok 5 A. Haiinure
MUHUMAJIbHYI0 BEJIMYMHY WHAYKIUM MAarHUTHOTO IIONA, B KOTOPOE HY)KHO IIOMECTHUTh IPOBOJHHK, UYTOOBI CHiIa
TSKECTH YPaBHOBEIIMBAJIACh CUION AMIiepa.

14. Ha TOHKMX HHUTSAX BUCUT TOPU3OHTAJIBHO PACHOJIOKEHHBIM CTEpKEeHb JUIMHOM 2 M u Maccoil 0,5 kr. CrepxeHb
HaxOJMTCS B OJJHOPOJHOM MarHUTHOM rojie ¢ uHAyKiuei 0,5 Ti, cHioBble IMHUM KOTOPOTO HalpaBlICHbI BEPTUKAIBLHO
BHU3. Ha Kakoi yros OTKJIIOHATCS HUTH OT BEPTHKAJIH, €CJIU 110 CTEPKHIO MIPOITYCTUTh TOK 5 A?

15. Kax nHanpaBsneHa cuia Amnepa, JedcTByromas Ha npoBoJHUK Ne 1, eciiv Bce TpW MPOBOJHHUKA TOHKHE, JIEXKAT B
OJTHO TUIOCKOCTH, TapaJuIeNbHbI APYT APYTY M PACCTOSHUS MEXTy COCeIHUMH ITPOBOAHMKaMHU oanHakoBo? (I — cmia
TOKa).

1) x Ham ) ;,I ___ 1
2) ot Hac I 2

3) BBepx ) > )
4) BHU3 - A—pm?gqy

16. KBagparHas pamka pacriojio)kKeHa B OJHOPOJHOM MAarHHUTHOM II0JIE B IIOCKOCTH :
JVHUA MarHUTHOM WHAyKIMu. HampaBnenue Toka B paMke IHOKa3aHO crpenkamu. Kak I
o I
HarpaBjeHa CHJd, JCHCTBYIOIas Ha CTOPOHY bC paMKH CO CTOPOHBI BHEIIHETO a ! |y
T
I
I
I
T
Cagl

MarHuTHOTo moist B?
1) mepneHANKYISPHO IJIOCKOCTH YepTeska, OT Hac

2) BIOIb HANIPABIICHUS JIMHAH MarHUTHOW WHYKIIHA A .
3) cwia paBHa HYJIIO e
4) mepneHINKYIISPHO IUIOCKOCTH YepTeka, K HaM

17. Dnekrtpudeckasl IeNb, COCTOSMIAsT W3 YEThIpEX MPSIMOJMHEHHBIX TOPH30HTATBHBIX 3 4
npoBogaukoB (1-2, 2-3, 3-4, 4-1) W HCTOYHWKA TOCTOSTHHOTO TOKAa, HAXOJIUTCS B =
OJIHOPOJHOM MAarHWTHOM TI0JIe, HAMpPaBJI€HHOM BEPTHUKaIbHO BHH3 (CM. pUC., BUJ CBEPXY). ® B i
Kak HampaBiieHa OTHOCHTEIFHO PUCYHKA (BIPABO, BICBO, BBEPX, BHU3, K HAOIIIOJATE0, OT T—
HaOJro/IaTeNs]) BhI3BaHHAS STHM IIOJIEM CHiia AMIiepa, JCWCTBYIOIIas Ha MPOBOJAHUK 2—37 ’ —

OTBeT 3aNuIInTe CIOBOM (CIIOBAMH)
Coaep:xkanue oT4yeTa

1. TurynsHBIH THCT.
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2. Tema ¥ neib NpakTUIECKOH paboTHI.
3. Pemenwne 3amaq ¢ coOMIOACHIEM MTPABIIT OPOPMIICHHS.

Kpurepuu oueHuBaHUS NPAKTHYECKOI padoThI

[pakTrdeckas paboTa OICHUBACTCS O CICIYIONIHMM KPUTCPHSIM:

— paboTa BBIMOJHECHA MOJHOCTHIO B COOTBETCTBHHU C 3aJaHUSAMH, OTUCT MO MPAKTHUCCKON paboTe opopmiicH
0e3 omMoOOoK, CIaH B CPOK;

— pa0oTa BBIMOJHEHA IIOJHOCTHIO, HO C HEMOYCTAMHU: KOHCUHBIA pE3yNbTaT BBINOJHEHUS pPabOTHI HE
MOJTHOCTBIO COBIAIACT C 00pa3IOM; OIIHOKK B pacueTax, HeJJOYCThl B 0pOpPMIICHUHY;

— paboTa BBITIOJIHEHA HE B TOJHOM O0BEMe, NOMyIIeHO He OoJjiee MBYX OIMMOOK WM Oojiee IBYX — Tpex
HEZ0YEeTOB, HO 00y4JaroImuiics o0aanaeT 00sA3aTeIbHBIMA YMEHHUSIMH TT10 TIPOBEPSIEMOi TeMe.

— JIOMYIICHBI CYIICCTBEHHBIC OIIMOKH, ITOKa3aBIIHWE, 4YTO oOydJalomuiics He oOiiagaeT 00s3aTeTbHBIMU
YMEHUSIMU 110 JAHHOM TeMe B MOJIHOM Mepe.

Ta6una nepesoaa 6a/1/10B B OLeHKH

IpouenTHOE COnEepKaHUE Komnunuectso Orenka
OajoB 0asioB
90-100% 15-17 5 OTJIUYHO
65- 89% 10-14 4 XOpOIIO
50-64% 9-11 3 YAOBJIETBOPUTEIHHO
Menee 50% 0-24 2 HEYJIOBJICTBOPUTEIHHO

IpakTnyeckas padora Ne§
TexHuYeckHe YCTPOMCTBA M IPAKTHYeCKOe IPUMEHeHue:
NMOCTOSIHHBIE MATHUTBI, 3JIEKTPOMATHUTBI, 3J1eKTPOABUIaTe/Ib,
YCKOPHTEIH 3JIeMeHTAPHBIX YaCTHI, HHAYKIMOHHAS NeYb

Pa3nen 4. DnexTpoarHaMUKa

Tema 4.3 MaruutHoe noje. DJ1eKTpOMarHuTHAS WHIYKITHS

KosnuecTBo 4acos: 2

Hean: pa3paboTka U 3aIIUTa IPOCSKTOB MO (HU3UKE, B TOM YHCIE C MPO(ECCHOHAIBHOH HAIIPaBICHHOCTHIO

TeMbl IPOEKTOB:

. TeXHOJIOruM U3roTOBJIECHUS U MPAKTUYECKOE IPUMEHEHHE IOCTOSHHBIX MAarHUTOB.

. YCTpOHCTBO M MPAKTUYECKOE MPUMEHEHHE HIEKTPOMArHUTOB.

. YCTpo#CTBO M MPUHLUT pabOTHI 3JEKTPOIBUTATENS.

. YCTpo#cTBO M MPUHLUT pabOThI YCKOPUTEIEH IEMEHTAPHbIX YaCTHII.

. YCcTpoicTBO M NPHHLIUT pabOThl MHAYKIIMOHHON HeYH.

. TexHOIOTMM MarHUTHOM 3aIMCH U CUNTHIBAHUS HH(OPMAIHH.

. YCTpOHCTBO U MPAKTUYECKOE IPUMEHEHNE JJUHENHBIX JIBUTaTesiel B ClIelIMaIbHOCTH.

~N NN AW =

JTansl paéoThl HA/X IPOEKTOM

Pabora Hax npoekToM 1o Gu3nKe BKIOYAET HECKOJIBKO ATAIOB!

- BEIOOD TEMBI,

- IOCTAHOBKY LIEH U 3a/1a4,

- cbop uHpopMaIuy,

- IPAaKTUYECKYIO Pealn3altio,

- IPE3EHTAIIHI0 PE3yIbTaTOB.

1) I[TocranoBKa 1T 1 33134

Lens mpoexTa — pemeHne UCXomHOW mpoOiemsl. [Ipobiaema, KOTOPYIO MPEACTOUT PEUINTh, JOJKHA UMETh
JIMYHOCTHO 3HAYMMBIH JJI4  aBTOpa IIPOCKTa XapakTe€p, MOTHBUPOBATHL €ro Ha IIOHUCKH PCIICHUS. 33}13‘{1/] —
MPOMEXYTOYHbIE IIEJIH, KOTOpPBIE HEOOXOAMMO JOCTHYb JUI peajM3aluu oOmed nenu npoekta. Heobxomumo
pa3paboTraTh oAPOOHBIN rpadK paboTHI ¢ yKa3aHHEM CPOKOB PealIM3aliy KaX10To JTara.
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2) Coop unpopmammu

Ha stoM sTame HEoOXOAMMO W3Y4YHTh JHTEPATypy M APYTHE HCTOYHMKH HH(POPMAIMK MO TEME INPOCKTa,
0TOOpaTh HEOOXOIUMYIO HH(OPMAIIHIO.

HexoTopsle anemMeHTHI cOopa:

- 0030p JIUTEpaTyphl U JAPYTMX UCTOYHUKOB MH(OpManuu mo npobieme: KpaTkas XapakTepUCTHKa TOTO, 4TO
M3BECTHO 00 MCCIIEIyeMOM SIBICHHH, B KAKOM HaIIPaBJICHHH OHO paHee M3ydaloch;

- o0ocHOBaHME BHIOOpPA METOIOB M KOHKPETHBIX METOJIMK MCCIIEIOBAHMsI, IPUBE/ICHHE CBEJICHUI O Mpoueaype
UCCIIEJIOBaHMUS U €€ dTarax;

- aHaJM3 U 0000IIEHNE MTOJTyYSHHBIX IaHHBIX;

- (opMyIHpOBaHHE BHIBOJOB U ()OPMHUPOBAHUE HA 3TOH OCHOBE COOCTBEHHOHW TOUKM 3pEHHSI Ha MCXOIHYIO
po0JIeMy MPOeKTa U CIIOCOOBI €€ PeIeHHS.

3) IpakTiyeckas peannu3ars

Ha 3TOM 3Tamne npoBoAsTCs 3KCIIEPUMEHTHI, HAOMIOJCHNUS, NICCIEAOBAHNUS.

HekoTopeie 311€MEHThI IPaKTUYECKON pean3aluu:

- IPOBEJICHUE YKCIIEPUMEHTOB;

- CO3JaHUE MOJETEH.

4) Ilpe3eHTanus pe3ynbTaToB

PesynbraThl npoekTa MOTyT OBITH O(OPMIICHBI B BHJE JOKJIa/Na, CTEHIOBOH 3alUThl WIA MYJIbTUMEIUHHON
JIEMOHCTpAIIHH.

Kpurtepun oneHuBaHus NMpoeKTa

[IpoexT mo pu3uKe OIEeHUBACTCS MO CIEAYIOMINAM KPATSPUIM:

«OTIIMYHOY» — MPABWIFHO TOHSTH IIeTh M 3a4a49H BBIITOJHEHUS MPOEKTA, COOTI0IeHa TEXHOIOTHS HCIIOTHEHNS,
BBIJICPKAHBI COOTBETCTBYIOIIHE ATAITBL, IPOSKT 0()OPMIICH B COOTBETCTBUH C TPEOOBAHUSIMHU, MIPOSBICHBI TBOPYECTBO H
WHULMATHBA, TPEAbIBICHHBIN NPOAYKT AEATEIbHOCTH OTJIMYAETCS BBICOKUM Kaue€CTBOM HCIOJHEHUS, COOTBETCTBYET
3asiBJICHHOH TeME;

«XOPpOIII0» — MPABUIBLHO MOHSTHI 1I€Th U 3374l BBIIIOJHEHUS MPOEKTa, COOI0eHA TEXHOIOTHS UCTIOTHEHHS,
3TaIlbl, HO JIOMYIICHBI HE3HAYUTEIBHBIC OIUOKH, HETOYHOCTH B O(OPMIICHHH, MPOSBICHO TBOPYECTBO;

«YIOBJICTBOPUTEIBHO» — MPABUIIBHO TOHSITHI ICJb U 3aJa4YH BBHIIOJHECHUSA MPOCKTA, COONIOICHA TEXHOJIOTHS
BBIMOJIHECHHS MPOCKTA, HO MMEIOTCS 1—2 OMIMOKH B 3Tamax WId B OQOPMIICHHH, CAMOCTOSTEILHOCTh MPOSBICHA Ha
HEJIOCTaTOYHOM YpPOBHE;

«HEYJIOBJICTBOPUTEJIBHO» — MIPOEKT HE BHITIOJIHEH WM HE 3aBEPIIEH.

IIpakTnyeckas padora Ne9
TexHuuecKkue yCTPOHCTBA U MPAKTHYECKOE IPUMEHEHNe:
3J1eKTPHYECKHil 3BOHOK, T€HEPATOP NMEPEMEHHOr0 TOKA, JIMHUH JJIeKTporepenay

Pa3gen S. KoneGaHus 1 BOJTHBI

Tema 5.1 MexaHH4ueCKHE U 3JIEKTPOMarHUTHBIE KOJICOaHH

KoummuecrTBo yacos: 2

Ieanb: pa3paboTKa U 3alIKTa IPOEKTOB MO (PHU3MKE, B TOM YHCIE C MPO(ecCHOHANEHON HAalPaBIeHHOCTHIO

TeMbl IPOEKTOB:

. YCTpOHCTBO ¥ MIPHHITUN PabOTHI ANEKTPHYECKOTO 3BOHKA, MPAKTUIECKOE MTPUMEHEHHE B IIPOMBIIIUICHHOCTH.
. YCTpOHCTBO M MIPHUHITUI PabOTHI TeHEpaTopa MEPEeMEHHOTO TOKa MaJIOH MOIITHOCTH.

. YcTpoiicTBO M PHHIUT pabOTHI MPOMBIIUICHHBIX T€HEpaTopa MepeMeHHOT0 TOKa.

. HazHaueHue v BUJIbI IMHUI 3JIEKTpONIEpeaay.

. Enunast snepretudeckas cucrema Poccun (EDC Poccun).

. DnekrpocHabxenne B [Tepmckom kpae.

. DnexTpocHab)eHNEe TPOMBIIUICHHBIX MTPEIIPUSTHH.

. DIeKTpocHA0XKEeHHE TPAXKITAHCKUX MIPEIIPUITHIA.

. IIpuGops! yuera noTpeGiieHns: 1 KOHTPOJIS 3JIEKTPOIHEPTUHL.

O 001N LN B~ W —

ITansl paéoThl HA/X IPOEKTOM

Pabota Hag nmpoekToM 1o (pu3MKe BKIIOYAET HECKOIBKO ITAIOB:
- BEIOOP TEMBE,
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- IOCTAHOBKY IIEJIH U 3a/1a4,

- cObop nHpOpMAaIUH,

- MPaKTHIECKYIO PeaTn3anuio,

- IPE3CHTAIINIO PE3YIBTATOB.

1) IlocraHoBKa Liesu 1 3a/1a4

Lenps mpoekra — pemeHne ucxonHoil mpoGnemsl. [IpoGiema, KOTOPYIO MPEACTOUT PELINTbh, JOJDKHA UMETh
JUYHOCTHO 3HAYMMBIA JUIi aBTOpa MpPOEKTa XapakTep, MOTHBHPOBAaTh €ro Ha IIOMCKM peIleHHs. 3ajauu —
MPOMEXYTOYHbIE 1IEJH, KOTOpPBIE HEOOXOAMMO JOCTHYb U peaju3aluu oOmed nenu npoekta. Heobxomumo
pa3paboTaTh MoPOOHBIN Tpaduk pabOTh ¢ YKa3aHUEM CPOKOB pEaM3allii KaXKI0TO JTara.

2) Coop uHpop™Mamu

Ha »ToM 3Tame HE0OXOOMMO W3YyYHTHh JIUTEPATYpPy W APYTHEe HCTOYHWKH HH(DOpMAIMHM 1O TeMe MpPOEKTa,
0T00paTh HEOOXOIUMYIO MH(POPMAITHIO.

Hexotopsie aimemeHTs coopa:

- 0030p nMUTEepaTyphl U APYTHUX UCTOYHUKOB MH(POpPMAIMK MO mpobdieMe: KpaTKas XapaKTepUCTHKA TOTO, UTO
M3BECTHO 00 HCCIIeyeMOM SBIICHUH, B KAKOM HAIPaBICHUHN OHO paHEee N3ydaioch,

- 000CHOBaHHE BBIOOPa METOMOB M KOHKPETHBIX METOIVK MCCIICIOBAHUSA, IPUBEICHNE CBEACHHUI O Mpoleaype
UCCIIEJIOBaHMUS U €€ dTarax;

- aHaJM3 U 0000IIEHNE MTOJTyYSHHBIX 1aHHBIX;

- (opMyIHpOBaHHE BHIBOJIOB U ()OPMHUPOBAHUE HA 3TOH OCHOBE COOCTBEHHOH TOUKM 3pEHHSI Ha MCXOIHYIO
mpo06sieMy MPOEKTa U CIIOCOOBI € pelIeHHs.

3) [IpakTuueckas peanusanus

Ha sToMm »>Tarme mpoBoAATCS SKCIIEPUMEHTHI, HAOMIOICHNUS, HCCIICIOBAHNS.

HexkoTtopsie arieMeHTH IPaKTUIEeCKOH peai3aluu:

- IPOBEACHUE IKCIICPUMEHTOB;

- CO3JaHUE MOJICIICH.

4) IIpe3eHTanys pe3ynbTaToB

PesynbraTel mpoekTa MOTYT OBITH OQOPMIICHBI B BHIC IOKJaga, CTCHIOBOW 3aIIHUTHl WM MYJIbTHMEIUHHON
JIEMOHCTpAIIHH.

Kpurtepun oneHuBaHus NMpoeKTa

[Tpoekt no ¢usuKe oLleHUBACTCS 110 CICAYIOIUM KPUTEPHUSIM:

«OTJIMYHOY» — MPABUIILHO MOHSATHI LIENb U 33/1a41 BBIIIOJIHEHHS ITPOEKTa, COOII0IEHa TEXHOJIOTHS UCTIOJTHEHUS,
BBIJICPKAHBI COOTBETCTBYIOIIHE ATAITBL, IPOSKT 0()OPMIICH B COOTBETCTBUH C TPEOOBAHUSIMHU, IIPOSBICHBI TBOPYECTBO H
WHULMATHBA, NPEAbSIBICHHBIN NPOAYKT AEATEIbHOCTH OTJIMYAETCS BBICOKUM Kaue€CTBOM HCIOJHEHUS, COOTBETCTBYET
3asIBIICHHOM Teme;

«XOpOII0» — TMPABUIIFHO TIOHATHI IEJIb U 33/1a4YH BBITOTHEHHS POEKTA, COOIOICHA TEXHOIOTHS HCIIOTHCHNUS,
JTAllbl, HO JOMYIICHBI He3HAYUTEIFHBIE OMIMOKH, HETOYHOCTH B O()OPMIICHHUH, TIPOSIBIICHO TBOPYECTBO;

«YAOBJIETBOPUTEIHHO» — MPABUIBHO IOHSATHI IIe7b M 33Ja4YH BBHIIIOJTHEHUS MPOEKTa, COOMIOIEHa TEXHOJIOTHS
BBITIOJIHEHHS TIPOEKTa, HO UMEIOTCS 1—2 OmMOKM B 3Tanax Wik B O(GOPMIICHHH, CAMOCTOSTEIBHOCTh NPOSBICHA HA
HEZ0CTaTOYHOM YPOBHE;

«HEYJOBJIECTBOPUTENIBHO» — IIPOEKT HE BBIIIOJHEH WIN HE 3aBEPLLIEH.

IpakTnyeckas padora Nel0
TexHuYyeckHe YCTPOHCTBA M NPAKTHYeCKOe IPUMEHEeHue:
YJABTPa3BYKOBasi IHATHOCTHKA B TEXHUKe M MeMIMHe, pagap, paIuonpHéMHNK, TeJeBU30P, AaHTeHHA, Tes1edoH,
CBY-neyb, 04KH, Jyna, ¢poToannapar, NPOEKIUOHHBIA annapaT, MUKPOCKOII, TeJeCKOII,
BOJIOKOHHASI ONTHKA, TU(PAKIMOHHAS pellleTKa, MOJAIpou, GoTo31eMeHT

Pa3nen S. KoneGaHus 1 BOTHBI

Tema 5.1 MexaHH4ueCcKHe U 3JEKTPOMarHUTHBIE KOJICOaHHS

Tema 5.2 MexaHH4YeCcKH€e U 3JIEKTPOMArHUTHBIE BOIHBI

Tema 5.3 Ontrka

Kosmm4ecTBo yacos: 2

Ieanb: pa3paboTKa U 3alIKTa IPOEKTOB MO (PHU3MKE, B TOM YHCIE C MPO(ecCHOHANEHON HAalPaBJIeHHOCTHIO

TeMBbI IPOEKTOB:

1. YabpTpa3BykoBas TUArHOCTHKA B TEXHUKE.
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. YIbTpa3ByKoBasi AMArHOCTHUKA B MEJUIIMHE.

. YCTpOHCTBO ¥ MIPUHIUI PabOTH yIBTPAa3BYKOBHIX A€(hEKTOCKOMIOB B MAITHHOCTPOCHUH.
. YCTpOHCTBO M PUHIUTT pabOTHI paapoB.

. YCTpOHCTBO M MPUHITUT pabOTHI paAHONIPHUEMHHUKOB.

. YCTpo#cTBO M IPUHIUIT PaOOTHI TEJIICBU30POB.

. [IpombltsIeHHOE TENEBUICHUE.

. Bunbl anTeHH, ux Ha3HAYeHHUE U PUMEHEHHUE.

. YCTpOWCTBO ¥ MPUHIUI PabOThI MOOMIIEHBIX TeIe()OHOB.

. IIpompblnieHHBIE PALIUU.

. YerpoiicTBo 1 npuHIui padotel CBU-neueit.

. Bunbl 04KkoB ¥ 1ym, UX Ha3HaYEHUE U IPUMEHEHUE.

. YCTpoHCTBO M IPUHIIAI PabOTHl (hOTOANIIAPATOB.

. [IpompItieHHbIe hoTOanmapathl (KaMephbl MAITTHHOTO 3PCHHS).

. YCTpOHCTBO M MPHUHIIUT pabOTHl MUKPOCKOTIA.

. YcrpoiicTBo U ipuHIUT paboThl Teneckona. COBpEeMEHHBIE TENECKOTIBL.
. [lpuHIMn neicTBUS U MpUMEHEHNE BOJIOKOHHOM OTITHKH.

. YCTpo#cTBO M IPUHIUI AEHCTBUS TU(PaKINOHHOMN PELIETKH.

. JudpakiioHHbIe PEIICTKH B MAIIIMHOCTPOCHHU.

. YCTpOWCTBO U MPUHIIUT PabOTHI MOJIIPOUIA.

. [IpuHIMnD AeiicTBUS, BUIBI M TPUMEHEHUE (POTOIIIEMEHTOB.

O 00 1 N L W W

DO = bt et e e e e e ek
SOOI N WN—=O

JTansl padoThl HAJ MPOEKTOM

Pabota Hax npoekToM 1o (hu3MKe BKIIOYACT HECKOJIBKO 3TAIOB!

- BBIOOp TEMBI,

- IOCTAHOBKY LIEJIU U 3aj1ad,

- cbop nHpOpMAaIUH,

- IPAaKTHYECKYIO0 pean3allHio,

- IPE3EHTAIIMIO Pe3yJIbTaTOB.

1) ITocTraHoBKa 1eTH U 33834

Lenp mpoekta — pemeHne ucxonHoil nmpoGnemsl. [IpoGiema, KOTOPYIO MPEACTOUT PELIUTbh, JOJDKHA UMETh
JUYHOCTHO 3HAUUMBIA JUIsi aBTOpa MpPOEKTa XapakTep, MOTHBHPOBAaTh €ro Ha TIOMCKH pelleHHs. 3ajauu —
MPOMEXYTOYHBIE 1IEJIH, KOTOpPbIE HEOOXOAMMO JOCTHYb Ul peaju3aluu oOuied nenu npoekta. Heobxomumo
pa3paboTtaTh OAPOOHBIH rpadK paboTHI ¢ yKa3aHHEM CPOKOB PEaIM3alny KaXXI0T0 JTara.

2) Coop uHpOpMATHH

Ha sroM sTame HEoOXOAMMO W3Y4YHThH JIMTEPATYypy M JPYrHe€ HCTOYHMKH MH(GOPMAIMH IO TEME IPOEKTa,
0T00paTh HEOOXOTUMYIO HH(POPMAITHIO.

HexoTopsle anemMeHTHI cOopa:

- 0030p JIUTEpaTyphl U JPYTMX UCTOYHUKOB MH(OpManuu mo npobieme: KpaTkas XapakTepUCTHKa TOTO, 4TO
M3BECTHO 00 MCCJIEyeMOM SIBJICHHH, B KAKOM HAIIPaBJICHHH OHO paHee M3y4alloch;

- o0ocHOBaHME BBIOOpPA METO/IOB M KOHKPETHBIX METOJIMK MCCIIEIOBaHMsI, IPUBE/ICHUE CBEJICHUI O Mpoleaype
HCCIIeIOBaHUS U €€ dTarax;

- aHaJIN3 ¥ 0000IICHNE TTOTYYEHHBIX JTaHHBIX;

- (opMynHpoBaHHE BHIBOJIOB U ()OPMHUPOBAHHE HA 3TOW OCHOBE COOCTBEHHOH TOUKM 3pEHHSI Ha UCXOIHYIO
poOJIeMy MPOEKTa U CIIOCOOBI €€ pelIeHHs.

3) IpakTuueckas peamu3aris

Ha sTOM 3Tane npoBoAsSTCS 3KCIIEPUMEHTHI, HAaOIIOICHUS, NCCIIEAOBaHNUSI.

HexoTopsbie 351eMeHTHI IPaKTHYECKON peari3annm:

- IPOBEJICHUE IKCIIEPUMEHTOB;

- CO3JIaHNE MOJIETIEH.

4) IIpe3eHTanys pe3yIbTaToB

PesynbraThl npoekTa MOryT ObITh O(GOPMIICHBI B BHJE JOKIA/a, CTEHIOBOW 3alUThl WIA MYJIbTUMEIHUHHON
JIEMOHCTpAIIHH.

R'puTeplm OICHUBAHMSA IMTPOCKTA

HpOCKT 1o (1)1/131/11(6 OLICHUBACTCH 1O CIACAYIOLMIUM KPUTCPUAM:

«COTJIMYHO» — NPAaBUJIbHO NOHATHI 1EJIb U 3aa4X BBIITOJHCHUS IIPOCKTA, CO6J'IIOHCHa TCXHOJIOIHUs UCIIOJTHCHMUA,
BBIACPIKAHBI COOTBETCTBYIOIIHEC dTAllbl, IPOCKT O(I)OpMJ'[CH B COOTBCTCTBHUU C Tpe60BaHI/I${MI/I, MPOSABJICHBI TBOPUECTBO 1
WHHUIIUMATHBA, Hpe,[[’LfIBHCHHbIﬁ OPOAYKT ACATCIIBHOCTHU OTJINYACTCS BBICOKUM KAa4Y€CTBOM HCIOJIHCHUS, COOTBETCTBYET
3asBIICHHOI TEMEC,

«XOpOoUIO» — MPAaBHUJIBHO MOHATHI ICJIb U 3a/la4i BBIIIOJIHCHUA ITPOCKTA, CO6J'IIOII€H3 TCXHOJIOTHUA UCIIOJIHCHUSA,
OTaIlbl, HO JONYIICHBI HE3HAYUTCIBHBIC OH_H/IGKI/I, HCTOYHOCTH B O(bOpMIIeHI/II/I, MIPOABJIICHO TBOPYECTBO,
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«yJIOBJICTBOPHUTENILHO» — MPABUIILHO MOHSITHI LIEJIb U 33/Ia4d BBIIOJHEHUS TPOEKTA, COOJIIO/ICHA TEXHOJIOTHUsI
BBITIOJTHEHMSI MPOEKTa, HO MMEIoTCA 1—2 ommOKM B dTamax Wik B OQOPMIICHHH, CAMOCTOSTEIHLHOCTh MpOSBICHA Ha
HEJI0OCTATOYHOM ypPOBHE;

«HEYJOBIICTBOPUTEIBHOY» — MPOCKT HE BBHITIOIIHEH WIIN HE 3aBEPIIEH.

CnucOK NCTOYHHKOB U JIUTEPATYPbI

OcHOBHBIE eYaTHbIE H3TAHUSA

1. Msxumes, I'.5I. ®usnka. 10 xmacc. ba3oeni n yrmyonéansiid ypoan : Yuebnuk / IS Mskumes, B.b.
Byxosnes, H.H. Corckuit; mon. pen. H.A. IlapdentreBa — Mocksa : [Ipocsemenne, 2025. — 435 c. — ISBN 978-5-
09-127073-0. — URL: https://book.ru/book. — TeKCT : 3IeKTPOHHBIH.

2. Msxumes, I'.5l. ®usnka. 11 xmacc. ba3oBerii n yrmyonéausii ypoan : Yuebnuk / IS, Msaxumes, B.b.
Byxosnes, B.M. Hapyrun; moxa. pex. H.A. IlapdentseBa — Mocksa : [Ipocsemenne, 2025. — 443 c¢. — ISBN 978-5-
09-127063-1. — URL: https://book.ru/book/959921. — TekcT : 37eKTPOHHBIN.

JlonoiHNTe IbHBbIE HCTOYHUKHI

1. ImutpueBa B.®. dusuka s npodeccuil ¥ CreruanibHOCTeH TEXHUYSCKOTO MPOQIIIsL: yUeOHUK IS CTYI.
yupexaeHuil cpen. npod. obpaszoBanus / B.D. JmutpueBa. — 5-¢ u3m., crep. — M. : M3garenbckuilt LEeHTP
«Axagemusa», 2018. — 448 ¢. — ISBN 978—5—446865703.

2. ImurpueBa B.®. Omsuka mist npodeccuii U criennanrbHOCTeH TexHnIeckoro npoduist. COopHUK 3a1a9: yueo.
[ocobue mms cryn. Yupexnenuit cpen. I[lpod. OOpasoBanus / B.®. JImurpumeBa. — 3-¢ u3m., crep. — M. :
W3narensckuil neHTp «Akanemus», 2018. — 256 c. — ISBN 978—-5—446872909.

3. Pomvkeny A.Il. @msuka. 3agagnmk. 10-11 xin.: - M. : Ipoda, 2013. ISBN 978-5-358-11908-6 dwuzuka.
3amaunuk. 10—11 k1. : mocobue ams obmeodpazoBar. yupexaenuit / A. I1. PeivkeBuy. — 17-e u3z., crepeotun. — M.
: dApoda, 2013. — 188 c. : min. — ISBN 978-5-358-11908-6.

5. ucraHuuoHHas oOywvaromas cucTeMa A MOATOTOBKM K IOCYJapCTBEHHBIM dSk3aMeHaMm «Pemry ETO». —
Pesxxum noctyna: http://pemyers.pd;

6. Enmunas xosutekius 1u@POBBIX 00pa3oBaTEeNbHBIX pecypcoB. — Pexum poctyma:  http://school-
collection.edu.ru/catalog/pupil/?subject;

7. HayuHo-nionyJisipHbIi (pU3HKO-MaTeMaTHYecKuii xypHan «KBant» — Pexxum nocryma: https://kvant.mccme.ru/

8. ITmatdopma AKmnacc. — Pexxum moctyma: http://www. yaklass.ru /;

9. Poccwuiickast anekTpoHHas mikoia. — Pexxum noctyma: http://www.resh.edu.ru/;

10. ®UIIA (BIIP 11 kmacc). — Pesxum mocryma: http://www.fipi.ru /;

11. DnexTponHas 6ubmmoredHas cuctema Book.ru — Pexxum noctyma: https://book.ru//;

12. DnexTpoHHBIH yueOHUK — Pesxxum moctyna: http://www.physbook.ru/.

13. IMnardopma aust 6icTporo hopmupoBanus HaBbIKOB «skillsdu.ruy.

14. TInardopma «math-phys.ru» (Tperaxep Gopmyi o Gpusmke).
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