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OO01mmast TpyI0eMKOCTh 53ET

YacoB 1o yueOHOMY IJIaHy 180 Bupap! KOHTpoOIA Ha Kypcax:
B TOM YHCIIE! 9K3aMEeHBI 2
ayAUTOPHbIE 3aHATH 20
caMocCTosTeIbHas paboTa 138
4acoB Ha KOHTPOJIb 18

Pacnpez[e.llemle YaCoB JUCHHUIIJIMHBI 110 KypCcaM

Kypc 2
— Hroro
Bup 3anaruit v | P
Jlexiun 10 (10 |10 |10
JlabopaTopHbie 10 |10 |10 |10
WHas KoHTaKTHas 4 4 4 4
pabora
Uroro ayn. 20 120 |20 |20
KonraktHas pabota |24 (24 |24 (24
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Yacel Ha KOHTPOIIb 18 |18 |18 |18
HUtoro 180 [ 180 | 180 | 180
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.2 | JMCHMILUTMHBI M PAKTHKH, [JIs1 KOTOPbIX OCBOCHUE TAHHOM TUCIHILTMHBI (MOIYJIs1) HEOOXOTUMO KAK
npeamecTByomiee:

2.2.1 | CynoBoe 31eKTpooO0opyI0BaHHE U OCHOBBI DJIEKTPOTEXHUKU

2.2.2 | Texuudeckas ¢Gpu3uKa

2.2.3 | Dxomorus

2.2.4 | OcHOBBI Hay4YHbIX UCCIEI0BaHUI

2.2.5 | Texaomorndeckas (IPOSKTHO-TEXHOJIOTHIECKAsT) IPAKTHKA

3. KOMIETEHI[UY OBYYAIOUIETOCSl, POPMUPYEMBIE B PE3YJIETATE OCBOEHUS JUCIUILIAHBI
(MOJY.JIST)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, Kpl/lTl/I‘{eCKI/lﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0I AJIs
peuieHusi NoOCTaBJICHHBIX 3a1a4

VYK-1.1: OcymiecTBiseT MOKCK U CHHTE3 MOTYYCHHOW HHPOPMAITUH [T PEIICHUS MMOCTABICHHBIX 3a1a4

YK-1.2: IIpoBoaut KpuTHYIECKNi aHATH3 HH(GOPMALINY IIPH PELISHIH ITOCTABICHHBIX 3312

VK-1.3: IlpumeHsieT CUCTEMHBII MOAXO AJIs pelieHHs MOCTaBIECHHbIX 33134

OIIK-1: CniocoGeH NpUMEHATH eCTeCTBEHHOHAYYHbIE H 001IeMHKeHEePHbIe 3HAHU, MEeTObl MATEMATHYECKOI0 AHAIU3A U
MO/eJIUPOBaHNsA B IPO(eCCHOHAILHOM JeATe1bHOCTH;

OIIK-1.1: Micnione3yeT NpUHIHUITBI €CTECTBEHHOHAYYHBIX W OOICHH)KCHEPHBIX 3HAHUH B IPO()ECCHOHATBHOM AATEIBHOCT

OIIK-1.2: Brameetr MeTogaMi MaTeMaTHUECKOTO aHAIM3a B IPO(ECCHOHAIBHOI I TeTbHOCTH

OIIK-1.3: Brageet MeTogaMu MaTeMaTHUECKOTO MOJICTTUPOBAHUS B IPO(ECCHO-HANBHOMN NeITeTbHOCTH

OIIK-3: Cnoco0eH B cdepe cBoeii npodeccuoHaIbHOM 1esITeTbHOCTH NMPOBOIUTH H3MepPeHUs1 U Ha0JII0leHusl, 00padaThIBaTh
H NPeaCTaBJATh IKCIICPUMEHTAJIbHBIC TaHHbIC U PE3YJIbTAaThbl MCﬂblTaHHﬁ;

OIIK-3.1: IToHnMaeT MeTObI ¥ CIOCOOBI U3MEPEHHSI U HAOIIOJCHH

OIIK-3.2: CiocoOeH nNpoBOIUTE H3MEpEHHS 1 HaOIoAeH!s B cepe cBoeH Mpo-(hecCHOHATbHON AeSTeITBHOCTH

OIIK-3.3: Brnageer HaBbIKaMH 00paOOTKHU M MPEACTABICHUS dKCIIEPUMEHTANBHBIX TAHHBIX M PE3YJIbTATOB HCIIBITAaHUN B chepe
cBoel nmpodeccHoHaNTEHON 1eATeNbHOCTH

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00YYAIOLIHIICA T0/TKEH




3.1 (3uaTs:

3.1.1| - ¢usnveckre OCHOBHI MEXaHUKH;

3.1.2 | - OCHOBHEIC TIOHATHSA, 3aKOHBI 1 MOACIN MEXAaHUKH, DJICKTPUIECTBA 1 MArHETU3MA, KoJieOaHuii U BOJIH, KBaHTOBOM

(bHU3UKH, MONIEKYISIPHOHN (DU3UKH U TEPMOIMHAMUKY, ONITUKH, AaTOMHOM U SepHOH (HH3UKHU;

3.1.3 |- METOBI TEOPETHUYECKOTO M HKCIIEPUMEHTAIBHOTO HCCIICOBAaHNS B (pr3mKe.

3.2 | Ymers:

3.2.1 | ucrmoap30BaTh (bHSI/I‘{eCKI/IC 3aKOHBI [P aHAJIM3€ U PCIHICHUH HpO6J’IeM HpO(i)eCCI/IOHaJTLHOI;‘I JACATCIBHOCTH

3.3 | Bragern:

3.3.1 | MmeTonamu mpoBeaeHUs PU3NYECKUX U3MEPEHUH, METOAaMi KOPPEKTHOW OLIEHKH MOTPEUTHOCTEN P MPOBEACHUHN

(1)I/I3I/I‘{GCKOFO OKCIICpUMCHTA.

4. CTPYKTYPA JUCHUILIAHBI (MOAYJIST)

Bup HanMeHoBaHMe pa3aeioB U TeM /BU 3aHATHS/ Cemectp | Yacos | Jlutepartypa | IIpllo
3aHATHSA / Kype AroT
Pazpen | Paspen 1. OcHOBBI MeXaHUKH
Jlex Kunemaruka. lunamuka /Jlex/ 2 2 JIT.1J11.4 0
Cp Kunemaruka. Kunemaruka nocTynareasHOTO U BPalaTeIbHOTO 2 12 JI1.4 0
JIBIDKEHVSI MATEPUATIbHON TOUKU U TBeporo tena. /Cp/
JIab Ompenenenne yCKOPEHHs CHIIBI TSDKECTH 110 crioco0y beccenst. 2 2 JI1.4 J11.6 0
OnpezeneHrne MOMEHTA HHEPLIMU MaXxOBOTO KoJieca TMHAMUYECKUM
METOJIOM. M3yueHne OCHOBHOI'O 3aKOHA JUHAMHUKH BpallaTeIbHOIo
JIBIDKEHSI ¢ TTOMONIbIo MasiTHrka O6epbexka. /J1ab/
Cp Junamuka JlMHaMuKa NOCTYNATEIbHOIO IBMOKEHUS Tell. OCHOBHBIE 2 16 J1.4 0
TEOpeMbl U 3aKOHBI. JIMHaMHKa BpaIaTeIbHOTO IBHKEHUS TBEPIOTO
Tena. PaboTa u sHeprus B Mmexanuke. /Cp/
Cp MexaHnYecKre KojIeOaHus U BOMHEBL. ['apMOHIYECKHE KOIeOaHMHS. 2 10 JI1.4 J11.6 0
3aryxaromue konebanus. Cnoxxenne konedbannit /Cp/
Paznen | Pazpest 2. OCHOBBI MOJICKYJISIPHOM (pU3UKH
Jlex MomnekynsapHo-KuHeTHYecKast Teoprsi. OCHOBBI TepMOANHAMHUKH /JIek/ JI1.1J11.4 0
Cp MonekynsapHo-kuHeTnueckas Teopus OCHOBHOE ypaBHEHHUE 2 10 JI1.4 0
MOJIEKYTISIPHO-KUHETUIECKOW TEOPUU HIICATLHOTO Ta3a. DIIEMEHTHI
cratucTikl MakcBeiuia u bonbeimana. /Cp/
JIa6 H3MepeHue UTHBI 3BYKOBOW BOJIHBI,CKOPOCTH 3BYKa M KO PHUIIUEHTA 2 2 JI1.4 JI1.5 0
ITyaccona o ¢a30BBIM COOTHOIIECHHAM. /J1ab/
Cp OCHOBBI TEPMOAMHAMUKY. AHAIU3 IEPBOrO ¥ BTOPOr0 Hayall 2 10 J1.4 0
TepmoarHaMuku. Tertossle MamuHs! /Cp/
Pazgen | Pa3zgen 3. DiekTpoMarseTusm
Jlex OnekTpocTaTtuka. DneKkTpoauHaMuka. MarautocraTuka. MarautHas 2 2 JI1.1J11.4 0
unayknus. Teopust Makcsenna /JIex/
Cp OnekTpocraTuyueckoe nosie. HanpsokeHHocTh 1 noteHman. [puHnun 2 10 JI1.4 0
cyneprosuin. [Ipumenenne Teopemsl ["aycca s pacdera
AIEKTPUUYECKHX TOJIEH. DIEKTPOEMKOCTh YEAUHEHHOTO MTPOBOJHHUKA U
IUIOCKOTO KOHZEHCATOpa. DHEPrHs 3JIeKTpocTaTnieckoro moist /Cp/
JIa6 M3mepeHune CONpOTUBIICHUS U OTIPEICTICHHIE YEIBHOTO COMTPOTHUBIICHUS 2 2 JI1.4J12.1 0
npoBoxHUKA. /J1ab/
Cp OnekrpoauHamuka. [Toctosunsbiii Tok. 3akonsl OMma. K.II./I. ncrounuka 2 10 JI1.4 0
noctostHHoro Toka /Cp/
Cp Marnutoctatuka. MarautHoe noie. 3akonsl Ammepa, buo — CaBapa — 2 10 1.4 0
Jlannaca u nmonHoro Toka. Cuna Jlopenua. J{BuxeHne 3apsKeHHBIX
4acTuI] B MarHuTHOM ToJie /Cp/
J1ab OmnpeneneHne TOPU30HTAILHON COCTABIISAIONIEH HAMIPSHKEHHOCTH 2 2 JI1.4 0
MarluTHoro mnosist 3emnu. /Jla6/
Cp MarnutHas uaaykius. Teopus MakcBena. SIBieHne 3JIeKTpOMarHiTHOR 2 10 JI1.4 0
naaykuun. CaMonHayKuust. MTHIyKTHBHOCTh. DKCTPATOKH 3aMBIKaHUS U
Ppa3MbIKaHUS EKTpHdecKoif rernn. KoxeOaTenpHbIH KOHTYP.
OnextpoMarHutHsle konebanus /Cp/
Pasnen | Pasmen 4. Onruka
Jlex Ousnueckas ontuka. Kantosas ontuka /Jlex/ 2 2 JI1.1J11.4 0
Cp @usnygeckas ontuka OCHOBHBIC 3aKOHBI T€OMETPHUECKOH ONTHKH. 2 10 1.4 0

Hutepdepenims u nudpakuus ceera. [lomspusamus ceeta /Cp/




JIab Omnpenenenue raaBHOrO (GOKYCHOTO paccTosHUA JIuH3. OnpeneneHue 2 2 JI1.2 J11.4 0
JUTMHBI BOJIHBI M3Ty4€HHMS JIa3epa IPU MOMOIIH AU(PPAKIIHOHHOI
pemertku. /J1ab/

Cp KBanToBas ontuka 3aKOHBI TEIUIOBOTO M3IydeHHs U hotoadderra /Cp/ 2 10 1.4 0
Pazpen |Paspen S. Atomuas u sinepHas pusuka
Jlek Crpoenmue aroma. Snepras puznka /JIex/ 2 2 J1.1J11.4 0
Cp Crpoenue atoma KBaHTOBas prpoia CBETa U BOJIHOBBIE CBOMCTBA 2 10 JI1.4 0
qactut /Cp/
Cp SAnepHas ¢u3uka 3aKoH pagIMoaKTHBHOTO pacnaia. SnepHsie 2 10 JI1.4 JI1.5 0
peakuun /Cp/
UKP Konrponbhas padota /MKP/ 2 4 JIT.1JI1.3 0
1.4

5. COAEP)KAHME AVNCLUILINHEBI (MOAYJIST)

Paznen 1. OCHOBBI MEXaHUKH

Tema 1.1. KunemaTuxa

OnemeHTH! KHHEeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTymaTensHoe ABMKEHHE TBEPAOro Tena. TpaekTopus, ATHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU KaK IPOU3BOIHBIE paJyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHIHATbHOE ycKopeHns. Kiaccnukamus BUIOB ABIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona quHamuku HeroToHa. [ToHATHSA Macchl M cuibl. BUbpl Cuil B MEXaHUKE: TPEHUS], YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmmynbc cunel. BHelHie 1 BHyTpeHHHE CUITBL. 3aKOH COXpaHEHHs UMITYJIbCa MEXaHU4eCcKoi cucteMsl. LleHTp Macc (LeHTp
WHEPINH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABIKCHHS.

PaboTa mocTOSHHOM U IepeMeHHOH CHUIIbL. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHUBOIHHEHHbINH HHTerpal. MOIHOCTE. DHEprus Kak
YHHBEpCcalbHasi Mepa pa3INIHbIX (OPM JIBIXKCHUS U B3auMozeiicTBus. KuHeTHdyeckas SHEprus MEXaHU4eCKOH CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHHYECKOH SHEPTHH H €T0 CBI3b C OHOPOIHOCTHIO BpEMEHH. Y Iap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMeHT HHEepIUU TBEPAOTO TelIa OTHOCUTENBHO och. [Ipumeps! ero BeruncieHus. Teopema LllTeitnepa. MomerT cunbsl. OcHOBHOE
ypaBHEHUE JMHAMUKHU BPAIIAaTEIbHOTO ABMKEHHS TBEPJOT0 Tea OTHOCHTENIFHO HEMOABMKHOM OCH. 3aKOH COXPaHEHHs MOMEHTa
UMITYJbCA U €T0 CBA3b C H30TPOIMHOCTBIO IPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroreHus. [loTeHnManbHas 3Heprusi MaTepUalbHOM TOUKH BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JeUCTBYIOIIEH HAa MAaTEPUANIBHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOH SHEPTHU H €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KMIKOCTH U ra3e. EnnHuie! n3Mepenus AaBneHus. 3akoHsl [lackans u ApxumMena. TeueHue uneanbHol KUAKOCTH.
YpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHysum u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxkca. KoahpunueHT BI3KOCTH U METOMBI €r0 ONpeACTIeHHUSI.

Tema 1.3. Mexanudeckue KoeOaHus ¥ BOJTHbI

I'apmoHnueckue KonebaHus U UX XapakrepucTuky. JuddepeHunanbHoe ypaBHEHHE TapMOHNYECKUX KosteOanui. [TpyKHHHBIH,
(u3MUecKnit 1 MaTeMaTHIECKUI MasTHUKH. DHEPTHs TapMOHIYEeCKHX Konebanuii. CliojkeHne rapMOHNYECKIX KOJIeOaHu OTHOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CroxxeHHs: B3aUMHO NEpPIEHIUKYIApHBIX Kosebanuid. ®urypsl JInccaxy. 3aTyxaromue 1 BbIHYXACHHbIC KoaeOanus. PesoHaHc.
BonHoBBIE iporiecchl. MexaHn3M 00pa30BaHUs MEXaHWIECKHX BOJH B YIIpyroii cpexe. [IpononpHbIe U IOIIepeYHbIEe BOIHEL.
YpaBHEHHE IIOCKOH Oerymei BOTHBL JIMHA BOIHBI I BOJTHOBOE YHCIIO.

Paznen 2. OCHOBBI MOJICKYIIAPHOH (DU3HKH

Tema 2.1. MonekynsipHO-KUHETHYECKAs] TEOPUS

OnbITHBIE 3aKOHBI UACANBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcnoBaoe ypaBuenue MKT uaeanbHbIX ra3os.
CpenHss KHHETHYECKasi SHEPT sl MOJIEKYl. MoJIeKyIsIpHO-KHHETUYECKOE TOJIKOBAaHUE a0CONMIOTHON TEMITEPATYPHI.

DJeMeHTHI CTaTUCTHYeCKOH (pr3nku. 3akoH MakcBema IJ1s pacipeiesieHHsT MOJISKYIT HICaTbHOTO ra3a Mo CKOPOCTSIM.
Bapomerpuueckas dopmyna. 3akon bonsimana 1 pacpeeIeHUs 9aCTHI] BO BHEIITHEM ITOTEHIUAIBHOM Hone. CpegHee J9ucio
CTOJIKHOBEHHH U CpelHss JUIMHA cBOOOIHOTO pobera MoJIeKyil.

OmnpbiTHOEe o6ocHOBaHue MKT. Tuddys3us, TemnonpoBoJHOCTh U BHYTpeHHee TpeHue. 3akoHbl dPuka, Pypbe n HproToHa.

Tema 2.2. Tepmoaunamuka

Buytpennss sneprust. Yucno creneHeit cBo00 b MOIEKY. 3aKOH paBHOMEPHOTO PACHpEACTIeHNsI DHEPTUH M0 CTETIEHSM CBOOOIBL.
ITepBoe Havaso TepMonuHaMuKy. PaboTa rasa npu n3MeHeHHH ero oobeMa. TermIoeMKoCTh MaKkpocucTeMbl. MousipHast
TETIOEMKOCTh. 3aBUCHMOCTB TEIUIOEMKOCTH HICAIFHOTO Ta3a OT BU/IA Iporiecca. [IpuMeHeHne mepBoro Hagaiga TePMOIMHAMUKH K
m3omnponeccam. AnuabatHslii mponecc. YpasHenue Ilyaccona.

Kpyrossie nponeccel. Obpatumsbie 1 HeoOpaTuMble mporecchl. Lukn KapHo u ero x.mm.j. uist uaeansHoro raza. Bropoe nauano
TepMoArHAMUKH. [loHATHE 00 PHTpONHH, € CTATHCTHYCCKOE TOIKOBAHHE.

CHITbl ¥ IOTEHIMATBHAS SHEPTHSI MEKMOJIEKYIISIPHOTO B3aNMOICHCTBHS. DPPEKTHUBHBIN AUaMeTp MOJIEKY. YpaBHeHUe Ban-aep-
Baanbca. ®a3oBsle nepexons 1 u 2 poxa. Kputnaeckoe cocrosuue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHHUH
BemiecTBa. IloBepxHocTHOE HaTsDKeHHe. CMauuBaHue. KanwuisipHble sIBICHUS.

Pa3nmen 3. DnexTpomMaraeTu3M

Tema 3.1. DnekrpocTaTuka

3axoH Kynona. HanpsKeHHOCTb M CHIIOBBIE JIMHUU HAIIPSDKEHHOCTH 3JIeKTpHueckoro noist. [lpunnun cynepnosunuu
aneKkTpudeckux noiueil. Ilpumep pacuera HaPSKEHHOCTU TOJIA, CO3aBAEMON crucTeMOH 3apsoB. II0TOK BEKTOpa HANPSHKEHHOCTH
anekTpuueckoro nomust. Teopema Octporpaackoro-Iaycca




PaboTa cuit 371eKTpUYeCcKOoro mojs Mo IMepeMenieHuto 3apsiaa. Liupkymsnus BeKTopa HanpskeHHOCTH. [loTeHIMansHbIi XxapakTep
3NIEKTPOCTaTUUECKOro nmos. [ToTeHnunan anekTpu4ecKkoro nojist. DKBUNOTEHIUAIbHbIE TOBEPXHOCTU. CBA3b MOTEHNIMANA C
HaNpsDKEHHOCTBIO MOJIs. DIIEKTPUYECKOE 110JIE B JUAIEKTPUKaX. TUIIBI IUAIEKTPUKOB. Bupsl nonspusanuu. Bexrop nomnspusanuu.
IIpoBOAHNKH B 3IEKTPOCTATHYECKOM IoJe. DIEKTPOEMKOCTh poBoaHIKA. KoHeHcaTOph! 1 nxX BHABL. DOpMyIia MIOCKOTO
KoHzeHcaTopa. CriocoObl COeTMHEHUST KOHACHCATOPOB B OaTtapero. DHeprus dieKTpocTaTudeckoro noist. O0bEMHas MI0THOCTh
SHEPrUH.

Tema 3.2. DnekrpoauHaMuKa

IocTosHHEIN 2MeKTpUYecKui TOK. Buabsl HocurTeneil 3apsaa B pasnuuHbeix cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C
UCTOYHMKA ToKa. 3akoH OMa /715 ydacTKa U noaHoi nenu. ConpoTuBieHre U IPOBOJUMOCTb IPOBOJIHUKOB, UX TeMIepaTypHas
3aBUCUMOCTb. PacueT CONpoTUBICHUH NPU Pa3IUYHBIX BUAX COCAUHEHHM.

PaboTa 1 MOIITHOCTSH 31eKTpUYecKoro Toka. 3axoH Jlxoynsa-Jlenma. IIpasuna Kupxroda u mpruMeHeHne UX K pacdeTy
Pa3BETBIEHHBIX Lienei.

Tema 3.3 MaraurocTaTiKa

Marnutnoe none. Uaaykius marautHOro nosis. CUIoBbIe TMHUM MarHUTHOTO TOJIS, €r0 BUXPEBOM XapakTep. 3akoH Amrepa ais
CHUJIBL, ACUCTBYIOLIEH Ha IPOBOJHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TokoM B
MarHuTHoM nouie. [IpuHnun paGoTsl anekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noJel (IpsIMOro 1 KpyroBoro TOKOB).

Cuiibl B3aMMOJEHCTBYS IapaJlUIeIbHBIX TOKOB. 3aKOHbI AMIiepa. [IBHKEHHE 3apsKCHHBIX YaCTULl B MArHUTHOM nose. Cuina
Jlopenua. Hupkymsiuus Bextopa H u B. 3akon noinoro Toka. MarHutTHoe nojie cojieHouaa U Topouaa. [10Tok BeKTOpa MarHUTHOM
nHaykiuu. Teopema ["aycca s monst B. [lotok BekTopa B uepes conenous.

Tema 3.4. MarnutHas uaaykuus. Teopust Makcsenna

Paborta o epemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJIEKTPOMAarHUTHas HHAYKIHA. 3akoH Papajes u
€ro BBIBOJ] U3 3aKOHA coxpaHeHHus 3Hepruu. Ilpasuno Jlenna. fIBnenune camonHaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHAYKIMH. B3anMuas mHIyknmsa. MarauTHOE 1oJie B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- U peppoMarHeTHKH), UX
¢u3mueckas npupona. HamaramaeHHOCTh. MarHutHas IpoOHHIAeMOCTh BemecTBa. OcHOBEI Teopnu MakcBeiuta. Tok cMeneHus.
YpaBuenust MakcBesuia B uHTerpaibHoil ¢opme.llonarue o nepeMeHHOM Toke. OMUUECKOE, peaKTHBHOE (EMKOCTHOE U
UHIYKTHBHOE) ¥ MOJHOE COMPOTHUBJIECHHS LIETTU IEPEMEHHOro Toka. 3akoH OMa [UIsl LielH IePEMEHHOT0 ToKa. MOLIHOCTB,
BBlJIEIIsI€Mas B LIENIU IIEPEMEHHOTO TOKA.

OneKkTpoMarHUTHBIC Kosebanus. ['apMoHIUeCcKHe, 3aTyXaroIe U BRIHYKAeHHbIe koneOanus. [IoHsTHe 0 pe3oHaHCe.
OneKTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. [lIkana 3MeKTpOMarHUTHBIX BOJH.

Paznen 4. OnTuka

Tema 4.1. ®usndeckas ONTHKA

OCHOBHBIE 3aKOHBI T€OMETPUYECKOH ONTUKH. AOCONIOTHBII U OTHOCUTENBHBIN MOKa3aTesu npenomieHus. Mx ¢usuyeckuii cmbici.
SIBneHue MOTHOTO BHyTpeHHeTo oTpaxkerus. CBeToBoasl. Chepudeckue 3epkana. Dopmyna 3epkana. [loctpoeHne H300paskeHMHA.
Tonxkwue nun3bl. @opmyna nuH3bL [TocTpoeHne H300paxKeHHH.

BonHoBas 31eKTpoMarHuTHas pupoja cBeTa. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. Bpems u anvHa
KorepeHTHOCTH. [IpocTpancTBeHHas KorepeHTHOCTE. VIHTepdhepernus ceeta. Meros! HabmroneHns naTepdepeHnnu ceera. Pacuer
uaTepdepernun B onbite FOHTa. MIHTepdepeHnrs cBeTa B TOHKUX IUIeHKaX. [1010CH paBHOW TONIMIMHEI X PaBHOTO HAKJIOHA.
Konbua Hetorona. [Ipumenenne uuTeppepeHiny B HayKe U TEXHHUKE.

Judpaxius ceta. [punimn INolirenca-®Openensa. Metoz 300 @penens. Judpakuus Openens Ha KPyriioM OTBEPCTHH U TUCKE.
Judpakiust Ha mpocTpaHcTBeHHOH pentetke. @opmyna Bynbsga-bparra. Pertrenorpadudeckoe uccinegoBanne CTpyKTyph
kpuctamioB. [TonsTre o ronorpaduu.

IMonapuzanus ceera. EcTecTBeHHbIH 1 noasipu3oBaHHbIN cBeT. 3akoH Mamtoca. [lomsipusanust cBeTa py OTPaKEHUU U
IIPEJIOMJIEHUM Ha IPaHulle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomnenue. Ilpusma Hukons. Iongapouns! u
HOJAPHU3AI[IOHHBIC IPU3MBIL.

HckyccTBeHHas ontudeckas aHusorponusa. I dextsl Keppa u @apanes. Ontuuecku akTUBHBIE BellecTBa. JJucnepcus ceera.
DeMeHTBI 3IEKTPOHHOI Teopuu qucrepcun ceera. [lornomenue (abcopbuust) ceera. 3akon byrepa.

Tema 4.2. KBanrtoBas ontuka

TemnoBoe U3TydeHHE U €T0 XapaKTepUCTUKH. AGCONOTHO YepHOoe Teno. 3akoH Kupxroda. 3axon Credana - bonpimana.
Pacnipenenenue sHeprum B crieKTpe aOCOMIOTHO YEpHOro Tena. 3akoH cMelleHus Buna. @opmyna Penes-JxuHca.

SIenenue pororddexra. BHenmHnit hororddekt u ero 3akoHsl. PoTOHBI. YpaBHeHHE DWHIITEHHA 11 BHEITHETO (poTodddexTa.
Macca n umnynsc ¢ortoHa. J{aBnenne cBera. OnbiTel JleOenena. Jazeps!, mpuHINN JEUCTBUS, YCTPOICTBO U IPUMEHEHHE.

Pa3nen 5. AToMHas u siiepHas pu3uKa

Tema 5.1. Ctpoenue atoma

Mopenu aromoB Tommicona u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAaHUS U HOTTOIIEHHS aTOMOB.
®opmyna Punbepra. JInneiuarelii criektp aroma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiisst. OnbITHOE 000CHOBaHUE KOPITYCKYIISPHO-BOTHOBOTO Jyaji3Ma CBOWCTB BeniecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBIeHHE KOPITYCKYIIPHO-BOITHOBOTO JyaJli3Ma CBOICTB MaTepuu. BonHoBas GyHKIMS 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

[Mocrynartst bopa. BopoBckast Teopust atomMa BOZOpO/a U BOJOPOJOIOJ00HOr0 HOHA. ATOM BOJOPO/Ia B KBAHTOBOM MEXaHHUKE.
KBanrtossle uncna. CriuH 31ekTpoHa. CiuHOBOE KBaHTOBOE uncio. [Ipunnun ITaynu. Pacnipenenenue 31eKTPOHOB IO COCTOSIHUSIM.
Tema 5.2. SAnepnas puzuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3znu. [ornomieHne, CHOHTaHHOE U BBIHYXKJEHHOE n3nydenue. ITonatie 06 ontuueckux
KBAaHTOBBIX r'eHepaTopax (1azepax). Pasmep, cocras u 3apsix aToMHOTO siipa. MaccoBoe 1 3apsitoBoe uncia. Jleekt Maccsl u
SHEPrus CBs3U sapa.B3aumoneiicTBue HyKJIOHOB U OHATUE O CBOMCTBAX U MPUPOJE SIEPHBIX cuil. Moaenu siapa. PannoakrusHoe
U3Ty4eHHE U ero BUJIBL. 3aKOH PaJlMOaKTUBHOIO pacnaja. 3aKOHOMEPHOCTH U IPOUCXOXKIEHHE anb(a, OeTa - U raMMa-H3IIydeHus




aTOMHBIX sifiep.IloHsATHE O AAEPHBIX peaKUUsIX U UX OCHOBHBIX THIAX. MICKyCCTBEHHAs paMOAKTUBHOCTD. JlelieHHe TSKENbIX sSAep.
LlenHas peakuns nenenus. IlousTue o suepHo sHepreTke. Peakiys cuHTe3a aTOMHBIX siep. [Ipobnema ynpapisieMbIx
TEPMOSACPHBIX peakIii. DIeMeHTapHbIe YacTHIE. VX Kitaccupukanus.

6. POHJ OLIEHOYHBIX CPEJCTB

6.1. IlepeueHsb BUIOB OLIEHOYHBIX CPEACTB

BrinosHeHue U 3aIuTa 1ab0paTopHbIX padboT
BeImosHeHHe caMOCTOSTENBHBIX paboOT

3auer

DK3aMeH

6.2. TeMbl NHCBMEHHBIX PadoT

He npenycmoTpeHo ydaeGHBIM IIIIaHOM

6.3. KoHTpo/IbHbIE BOIPOCHI M 3a1aHUS

3amgaHus 4718 oNpeeNeHus ypOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIIUH:

Komnerennus YK-1:

3aKpBIThIE TECTHL:

L. Kuc—no—pox u BO—H0—poJ Ha~XO AT CS B 3a"KPBI"TOM COCy JIe¢ B CO"CTO S "HHU T€P MO AU HA MU 4€CKOTO
paBTHOBECHs JIPYT € IpyToM. Bo ckonp—Kko pa3 cpel"He KBaAgpa—TUYHas CKOPOCTh MOJIEKyJ BOA0"po—Ja

OT MM 4a—eTCs OT CPeA"He "KBaJ "pa—THY "HOH CKOPO—CTH MO JIe~KyJI KUC 10 "po—aa?

AB8paz *

B B 16 pa3

C B2 paza

D B 20 pa3

2. MarepuanbHas Touka 3a Bpems 10 ¢ mpomua myts 60 M, IpH 3TOM ee CKOpOCTh yBenuumiack B 5 pa3. Onpenenursb
YCKOPEHHUE, CUMTAs! €ro MOCTOSHHBIM.

A 1wm/c2

B 0,8 m/c2 *

C2,5wm/c2

D 10 m/c2

3. CBepx3ByKOBOI1 camoieT co ckopocTeio 2000 KM/4 fenaeT MOBOPOT B FOPU3OHTAIBHON MIockocTH. IIpn xakom pammyce
KPUBU3HBI TPACKTOPUH JIETUUK OYyIeT UCTIBITHIBATh MATHKPATHYIO NIEpETpy3Ky?

A63kMm *

B 8 xm

C 200 km

D 25 km

4. Onpenenute ONTHYECKYIO CHITYy COOMpAIOIIe JINH3BL, ecli €€ POKYCHOE pacCTOsTHHE 25 cM.
A 0,2 ontp

B 4 antp *

C 0,5 gutp

D 20 noTp

5. Ilpn yBenW4eHNH TIOTHOCTH BOJISTHBIX ITAPOB B BO3/IyXE B 2 pa3a IIpH HEHM3MEHHOH TeMITepaType UX IMapIHaabHOE JaBICHHE .....
A ymeHbmraeTca B2 paza ¥

B YBenuuuBaetcs B 2 paza

C yBenuuuBaercs B 4 pasza

D ue uzmensiercs

6 . Kakoit myTh IpoHeT Teno 3a 5 ¢ OT Havana JBIDKCHUS, €CIIH €r0 YyCKOPEHHEe PaBHO 2 M/c2.

A25wm

B50m

Cl0mMm

B5wm

7. Ilpm HeW3MEHHOW KOHIICHTpANU MOJIEKY aOCOMIOTHAS TeMIepaTypa HealbHOTo ra3a Obla yBenmderna B 9 pasa. [Ipn stom
JIaBIICHHE Ta3a...

A yBenmuuiock B 9 pasza *

B yBesnnuunocs B 3 pasa.

C He U3MEHMIOCh

D ymenbumiocs B 2 pasa

8. Kak moBener ceOst MarHuTHas1 CTpeNKa BOJIM3HU MPSIMOTO IIPOBOJA C TOKOM?

A PazBepHeETCS CeBepHBIM MarHUTHBIM TTOJIFOCOM TI0 HAIIPaBJICHUIO TOKA

B Pa3BepHeTcs ceBepHBIM MarHUTHBIM TTOJIOCOM MIPOTHB HAMPABIECHUIO TOKA

C Byzer BpamaThcsi BOKpYT cBOEi ocu




D Pa3BepHercs EpIEHIUKYISIPHO TOKY *

9. Kakoe K0oJIM4€eCTBO TEMIOTHI HY)XKHO IepeiaTh ra3y, YToObl €ro BHYTPEH "Hssl SHeprus yBenuumiach Ha 50 kJx u npu aTom ras
coBepmm padoty 20 xJx?

A 70 x[Ix

B 125 x/Ix

C 30 xIx

D 100 xIx

10 Kak He00X0JMMO U3MEHUTH PACCTOSHUE MEXK/Y JBYMSI TOUSUHBIMH 3apsiaMHU, €CJIU 3apsil OAHOTO U3 HUX YBEJIMUUIN B 2 pa3a,
4TOOBI CUJIA UX KyJTOHOBCKOTO B3aMOJEHCTBHS OCTANach HEM3MEHHON?

a) yBEIMYUTH B 2 paza

0) yMeHbIIHTS B 2 pa3a

B) yBeMUuTH B \2 pas *

') YMEHBIINUTH B \2 pas

1) YMEHBIINUTE B 4 paza

11. Onpenenure cuiry TOKa B IPOBOAHUKE, €CITH 32 OJHY MUHYTY depe3 Hero mpoxoaut 3apsaxn 180 Ki.

A 180 A

BL,8A

C45A

D3A *

12.  Ilpu nBU>KEHMU NMPOBOAHHUKA B OAHOPOJAHOM MarHUTHOM MoJie Ha ero koHuax BosHukaeT OJIC unaykuuu €1.Uemy craner
pasHoil O/IC unnykuuu €2 npu yBeIMUCHUN CKOPOCTH JBHKEHUS IPOBOJAHUKA B 2 pa3a?

a) €2 =2¢l *

0) €2 =¢l

B) €2=0,5 ¢l

r) €2 =4el

13. B konebarenbHOM KOHTYpe EMKOCTh KOHJEHCATOpa YMEHBIIWIHN B 4 pa3a, 4To HYXHO CIeNIaTh, YTOOBI EpUo] KoJaeOaHHi
ocTacs NpeKHUM?

a) yMEHBIINTH HHIYKTUBHOCTH B 4 pasa.
6) yBenM4INUTHh UHIYKTUBHOCTH B 4 pasa.
B) YMEHBIIIUTh UHAYKTUBHOCTH B 2 pasa.
T) YBEJIMYHUTH HHIYKTHBHOCTH B 8 pas.
14. Onpenenure ONTHYECKYIO CHITY COOMPAIONIEH JIMH3EI, €CITU €€ (POKYCHOE PAcCTOSHUE 25 CM.

a) 0,2 noTp

0) 4 ontp *

B) 0,5 aritp

r) 20 noTp

15. TTo3uTpoH ABNAETCA aHTUYACTHULIEH [0 OTHOILEHHUIO K. . ...

A 3IeKTpoHy *

B dotony

C nporony

D neiirpony

OTKpBITBIC 3a/1aHUSA:

1. DnexTpHyeckoe CONPOTUBICHUE METAITIOB U MOIYIPOBOIHUKOB IIPH MOBBIIMICHUN TEMIIEPATYPHL. ..

OTBeT: MOBBIIIAETCS y METAJUIOB M MOHIKAETCS y MOIYTIPOBOAHUKOB.

2. JlBa mapa oIMHAKOBOM MacCHl M pajiyca ABIKYTCS C OAMHAKOBBIMH MMITYJIbCaMU. [IepBBIil KaTHTCS, BTOPOH CKOJB3UT.
Y KaKoro U3 HUX IEPBOTO HIIM BTOPOro OyAeT OOoJbIIe IoHAs KWHETHIecKas SHeprus?

OtBert: y nepBoro 0oJbliie, 4eM y BTOPOTO

%

3. W300paxkeHne mpeaMeTa, pacioioKeHHOro Ha PacCTOSIHUKM 1 M OT pacceuBarolell TMH3bI, HAXOAUTCS Ha paccTosHuu 20
cM OT J1nH3bl. OnpenenuTe ONTHYECKYIO CHITY JIMH3BI B IMONTPHUSX.

Ortset: -4 anrp.

4. JUTMHHOBOJIHOBAs KpacHas rpaHuna s Gorosddexra 310.....

OtBet: HanOoJbIIAs JUTMHA BOJHBI MIA/IAI0IET0 Ha KaToJ CBeTa, MU KOTOpoil (oTodddeKT erre npoucxonut.

5. I'maBHOE KBaHTOBOE YHCIO ONPENCISIET. . ...
OTBeT: NOJHYIO YHEPTHUIO HIIEKTPOHA Ha YHEPTETHUECKOM YPOBHE U MOKA3bIBAET, U3 CKOJIBKUX DHEPTETHUECKIX YPOBHEH COCTOUT
JNIEKTPOHHAST 000JI0UYKA aTOMA.

6. Teno GpomIeHO BEPTHKAIBLHO BBEPX €O CKOpOcThio 10 M/C, mpeHebperas COMPOTHBICHUEM BO3IyXa, ONPEACIHUTD
MaKCHMaJIbHYIO BBICOTY ITOJ/bEMA Tea.
OTBeT: 5 M.

7. VneansHas TemoBas MamuHa pabdotaeT mo nukiay Kapao. IIpu 3tom 80% KonmdecTBa TEIIOTHI, HOIYyIaeMOTO OT
Harpearteis, iepefaeTcs X0uoWIbHUKY. KonuecTBo TemIoThl, ojlydaeMoe oT HarpeBatess paBHo 75 k/[x. Pabora, coBepuiaemas
MalIMHOM 3a OJJUH IIMKJI PaBHA ...

Otset: 15 xJlx

8. JIBe KOrepeHTHBIE BOJHBI ¢ IIMHOW BOJIHBI 500 HM JOCTUTalOT HEKOTOPOH TOUYKHU C




pas3HOCThIO X0aa 1,5 MxM. UTo mpou3oiaeT ycuneHne uin ocnabiaeHne BoIH?
OtBeT: ocnabieHue BOJIH.

9. MaremaTtudeckuii MasTHUK coBepmmaer 120 konebanwmii 3a 4 MuHyTHL. OTpenenuTh Neproa M 9acToTy KoieOaHuit
MasITHHKA.
OtBer: T=2¢,v=0,5Tn
10. B oznHOpOaHOM 3neKTpUUecKoM Ioe ¢ HanpsbkeHHocThio 50 H/Kn Haxonurcs B paBHOBeCHH KallesbKa Maccod 1 Mr.
Ornpenenure 3apsy KanelbKH.
Otsert: 0,2 MxKn
1. Pacnionoxxute cnemyrome BUABI AIEKTPOMATHUTHBIX U3TydeHUH MO Mepe YMEHbLIEHUs UX AJMHBI BOJIHBI: 1) BUIUMBIN
CBET, 2) paJAnOBOJHEL, 3) HH}ppaKkpacHOe H3IydeHNe, 4) yIpTpadhHOIeTOBOS H3TyICHHUE, 5) PEHTTCHOBCKUE JTy4H.
OtBet: 23145
12. Uucio 37eKTpoHOB B aToMe paBHO 92. fAnpo aroma cocTouT u3 235 Hyki10HOB. CKOJIBKO HEHTPOHOB B SiAPE STOrO aroma?

Ortser: 143
13. OmnpenenuTs BBITATKUBAIONIYIO CHITY, ACHCTBYIONIYI0 Ha OETOHHYIO IUIUTY 00BEMOM 1,5 M3 , TpHu e€ morpyKeHnH B
BOTY?
OrtseT: 15000 H.
14. CKopocTh 3ByKa B Bo3ayxe paBHa 340 M/c. YX0 denmoBeka UMeeT HanOOJBIIYI0 YyBCTBHTEIBHOCTh Ha JUTHHE BOJHBI 17
cM. Onpenenure 4acTOTy 3TOU BOJIHBIL.
Ortser : 2000 I'mr.
15. Temmneparypa uaeanbHOro raza paBHa 27°. JTa TeMreparypa 1Mo abCONIOTHON TEeMIEpaTypHOH IIKaje COCTABIISET. ..
Ortset: 300 K

Komnerenmusa OITK-1

3aKphIThIC 33AaHUS:

1. Beipaxxenue &/(R+r), rae e- 9JIC ucrounuka Toka, R- BeTM4MHa BHEIIHETO COMPOTUBIICHHS, - BHYTPCHHEE COMPOTUBIICHHUE
HCTOYHHKA, IIPEICTABIACT COOOIi. ..

CHITy TOKa B 3aMKHYTOM 1ienu *

HampsHKEHHE Ha BHEITHEM CONPOTHUBICHUU

HampsOKCHUE Ha 3a)KUMaX UCTOYHHUKA

paboTy mepemMenieHns OJI0KUTENFHOTO eIMHIYHOTO 3aps/a Mo 3aMKHYTON IIeTTH

2. ITouemy HEBO3MOXKHO CO3/1aTh BEUHbIH JBUraTesb nepsoro poaa? Ero cosnanue Hapyaer. ..
3aKOH COXPAaHEHHS UMITYJIbCa

* 3aKOH COXPaHEHHs PHEPIUU

3aKOH COXPAaHEHHMS IEKTPUISCKOTo 3apsiaa

3aKOH COXPaHECHHUsI MOMEHTA UMITYJIbCa

3. Bropoii 3akon HetoToHa B popme a=F/m, rae F cuitbl geiicTByromue Ha TEIO CO CTOPOHBI IPYTUX TeJ CIIPaBeaInB
B JIF000}1 cucTeMe oTcueTa

* TOJIBKO AJISL TEJI C TIOCTOSHHOI Maccoit

HPU CKOPOCTSIX JBIKEHUS Tl KaK MaJIbIX, TaK M COIMOCTaBIMBIX CO CKOPOCTBIO CBETa BaKyyM

JUISL TEJI, KaK C MOCTOSIHHOM, TaK M C EPEMEHHON Maccoi

4. Beipaxxenue E=mc2, rie m- mMacca Teina, ¢ — CKOpOCTb CBETa B BaAKyyM€, OIUCBHIBAET
MNOTEHIHATbHYIO SHEPTHUIO Tela

* CBSI3b MACCHI T€JIa U €ro MOJIHOH SHEPTrun

PENATUBUCTCKUI UMITYIIBC TEA

KHHETHYECKYIO SHEPIHIO Tella

5. neanpHas TeruioBas MammHa padotaet no nukiry KapHo n mmeer HarpeBaTenb, pabodee Teo U XOJIOAWIFHUK. Ecim yBenmnanTs
Pa3sHOCTH TEMIIEPATyphl MEXKIY HarpeBaTeneM 1 XoIo mIbHuKoM, To KI1/] MamriHe!

OCTaHETCs TAKOH kKe

* YBEITMUUTCS

HE 3aBHCUT OT Pa3HOCTHU TEMIIEPaTyp

YMEHBIINTCA

6. Eciii 3aBUCUMOCTb CUJIBI TOKA OT BPEMEHH B IIPOBOAHUKE OIIPEIEIIAETCSA 3aBUCUMOCTBIO [=4+2t, TO Kakoe KOIU4eCTBO
JJIeKTpUYECTBA IPOTEUEeT MO IMPOBOJHUKY 3a BpeMs OT 2 10 6 CeKyH[

36 k1

*48 K

24 xn

12 xn

7. Ecnu 3apspkeHHas 9acTHIA JBIKETCS HEPIIEHANKYIIIPHO CUIIOBBIM JTHHISIM HAMPSHKEHHOCTH MarHUTHOTO IOJIS, TO €€ TPaeKTOpHs
npeacTaBiseT coboit




* OKPYXHOCTh

HPSIMYIO JIMHHIO
MPOU3BOJIBHYIO KPUBYIO
napaboiy

8. Ilpu mazieHuy CBETOBOIO JIyda U3 BO3/yXa Ha CTEKSIHHYIO [UIACTUHY IO IPOX3BOJIBHBIM YIIIOM, YIOJI IIPEJIOMIICHHS CBETA,
BOILIE/IIETO B CTEKIIO

ooumbre 90°

* MEHbILE yIiia HaacHus

paBeH HYITO

0osbIIIe yriia majgeHus

9. Kakas nocnenoBaTenbHOCTb IPOLIECCOB COOTBETCTBYET MpsiMOMY Liukity KapHo:
* N30TepMUICCKHH, aqrnabaTHYECKHiA, H30TEPMUIECKUH, aarnadaTHIecKuit
U30TepMHUYEcKuil, aqnabaTHuecKuit, N30XOPUIECKUH, H300apudecKui
M30TePMHUYECCKHN, H30XOPUIECKUI, N300apHUECKHiA, annadaTHIECKU
n300apuyIecKuii, aquabaTHIeCKIi, 1300apUIecKuil, aanadaTnIecKuit

10. Kakoii 3akoH (HU3UKH HCHONB3YETCs MPH 3aIycKe pakeT B KOCMOC?
3aKOH 3JIEKTPOMArHUTHON MHIYKIIUU

* 3aKOH COXPaHEHHs UMITYIIbCa TeJla

nepBblii 3akoH HproToHa

3aKOH BCEMUPHOT'O TSATOTEHUS

11. B uém uzmepseTcs yrioBoe yckopeHue?
* pan/c2

M/c

Mm/c2

pan/c

12. CrieKkTpbl UCIIyCKaHUS — 3TO:

COBOKYITHOCTb ONTHYECKHUX NEPEXO0/I0B C HIDKHUX YHEPTeTHUECKUX YPOBHEH Ha OoJiee BRICOKHE HEPreTHYECKHE YPOBHU

* COBOKYIMHOCTb ONITHUECKUX MEPEX0JI0B ¢ OoJiee BRICOKUX HEPTeTUIECKUX YPOBHEN Ha HUKHUE DHEPreTHUECKHE YPOBHU
COBOKYITHOCTh ONITHYECKHX IEPEXO0/I0B C HIKHUX SHEPIeTHIECKUX YPOBHEH Ha SHEPreTHUECKUE YPOBHU CBOOOIHBIX JIEKTPOHOB
COBOKYITHOCTH ONTHYECKHX ITEPEX0/I0B C BRICOKMX SHEPIeTHUECKNX YPOBHEH HA SHEPTeTHUECKHAE YPOBHU CBOOOIHBIX AJIEKTPOHOB

13. MaruuTHOE 1oJie IeHCTBYET Ha 3apsibl
* IBHOKYIIHECS

Ha OTPHUIIATENbHBIC 3aPS/IbI

MOKOSIIHECS

Ha MOJIOKUTEIbHBIC 3apsiIbl

14.

PanyxHble MATHA HA IOBEPXHOCTH BOJIBI, TOKPBITOI TOHKOH IJIGHKOW OCH3MHA, OOBACHSIOTCS. . .
Jcrnepcrei ceta

nojspu3anuell cera

nudpakuuei ceera

* uHTepdepeHnneit ceeTa

15. TTo3uTpoH sABNAETCA aHTHYACTHIIEH O OTHOIEHUIO K ...
* 3NIEKTPOHY

HEUTPOHY

HEUTPUHO

MPOTOHY

OTKpLITBIC 3aJaHUs:
1. VI3MeHeHNe BHYTpEHHEH SHEPTHH Ta3a IPOUCXOMUT 3a CUET pabOTHI CKATUSA Ta3a B ........ rpouecce
OTBeT: aguadaTuYecKoM

2. ®u3nuecKue SBICHUS B OIMHAKOBBIX YCIOBUAX IPOTEKAIOT OJUHAKOBO BO BCEX MHEPLMANBHBIX CHCTEMAX OTCUETA — ATO
IOPUHIMIL. . .
OTBeT: OTHOCHTENLHOCTU

3. Teno, MOIHOCTBIO MOTPYXEHHOE B BOXY (IIOTHOCTE BoAbl p=1000 kr/M3) BecHT B 5 pa3 MeHbIIIE 4eM B Bo3ayxe. UeMy paBHa
TUIOTHOCTB Tena?




Ortsert: 1250 xr/m3

4. ITocneoBaTeIBHO COSTMHEHBI N PABHBIX CONMPOTUBIICHUI. BO CKONBKO pa3 M3MEHUTCS CONPOTHUBIICHHE IIETH CITH UX COCTUHUTD
HapauIebHO?
OTBeT: yMEHBLIUTCS B N2

5. Haifti ontidaeckue Critbl THH3, (POKYCHBIE PACCTOSIHUSA KOTOPBIX 25 cM 1 50 cm
Ortset: 4 autp u 2 anTp

6. YestoBeK BXOJHMT B JIU(T, KOTOPBIil HAYWHACT ABUIaThCsl PABHOYCKOPEHHO BBEPX, IIPU STOM BEC YETIOBEKA ...
OTBeT: yBEMTHUUTCS

7. Onpenenute gacToTy cera (I'1), pacmpocTpaHsIomerocs B Mpo3pavyHoi cpelie ¢ MoKazaTeIeM IMPeJIoMIIeHHs 1,2 1 MMEIOIero B
3TOM cpene AnuHy BoiaHb! 500 HM.
Orser: 5°1014

8. CynHo, 3arpyeHHOE O]l BATEPIMHUIO, 3aXOIUT U3 PEKH B MOpE, IIPU 3TOM YPOBEHb BaTEPIIMHUN
OTBET: MOJHUMETCS HaJ BOJAOH

9. HacTtHia U3 COCTOSIHUS MOKOS Hayalla JBUraThCs 0 Tyre OKPYKHOCTH paanyca R=1 M ¢ MOCTOAHHBIM YII0BBIM YCKOPEHHEM € =
2 ¢-2. OTHOUIEHHE HOPMAJIBHOTO YCKOPEHHUS K TAHT€HIIUAILHOMY uepe3 1 ¢ paBHoO ...
Ortsert: 2

10. B meHTpe BBIMYKIIOHN JIMH3BI IPUKICHIN MOHeTy. Kak 3TOT dakT moBimseT Ha geficTBUTENbHOE H300pakeHHe peamera?
OTBeT: YMEHBIIHNTCS IPKOCTh BCET0 H300pakeHHS

11. MneanbHast TeruoBas MamuHa padoraet no unkiry Kapuo. [Ipn stom 80% konmdecTBa TEIIIOTHI, MOJIy4a€MOr0 OT HarpeBaTens,
mepeaeTcs XOJIOMIBHNKY. KoIrdecTBO TeIIoTsI, momydaeMoe oT Harpesatens paBHo 75 kJlx. PaboTa, coBepmiaemast MammHOH 3a
OJUH LIUKJI paBHA ...

OtBert: 15 kI

12. DneKTpu4ecKoe CONPOTUBICHUE METAIIIOB U MOJIYIPOBOAHUKOB IIPY YMEHBIICHUN TEMIIEPATYpHI ...
OTBeT: yMEHBILAETCS Y METAJLIOB, YBEIUNIUBACTCS y MOIYIPOBOJHUKOB

13. Toueunsrit 3apssn Q = 531 uKi momeex B 1ieHT Ky0a ¢ uymnHOM pedpa 10 cm.
TToTOK BEeKTOpa HAIPSHKCHHOCTH DIICKTPHYESCKOTO TIOJIS Yepe3 OJIHY IPaHb KyOa paBeH ...
Otset: 10 kB ™M

14. Kak U3MEHUTCS 4acTOTa CBETa IIPU NEPEXOE U3 BaKyyMa B IIPO3PAYHYIO CPEy ¢ I0Ka3aTesleM NPeJoMIIeHUs n=27
OTBeT: HE U3MEHUTCSA

15. Tero GpomIeHO C MTOBEPXHOCTH 3eMITH co CKOpocThio 20 M/c mox yriom 60 0  ropu3oHTy. OTIpenieniTe paaiyc KpUBH3HEL €T0
TpaeKTOpUH B BepxHeil Touke. CopoTUBICHNEM Bo3ayXa mpeHeopeus. [Tpunars g = 10 m/c
Otset: 10 M

Komnerennus OIIK-3:

3aKkpbIThIC 3aJaHUS:

1. ®dusnueckue SBICHUS B OAWHAKOBBIX YCIOBHAX MIPOTEKAIOT OJJMHAKOBO BO BCEX MHEPLHUATIBHBIX CHCTEMAaX OTCUETa — 3TO
HOPUHLUII. ..

A OTHOCHTEIBHOCTH; *

B cootBercTBUS;

C [ONOJHHUTEILHOCTH;

D He3aBHCHMOCTH.

2. VI3MeHeHne BHYTpEHHEH SHEPTUH Ta3a MPOM30IIII0 TOIBKO 3a CUET pabOThI CKAaTHA Tra3a B ...

A u306apHOM IpoLecce;

B wu3oxopHOM mporecce;

C H30TepMHUYECKOM MpoIecce;

D ammabatmueckoM mporecce. *

3 DnekTpuyecKkoe Moje co3aaeTcs AByMs MapaulebHBIMU, BEPTHKAIBHO PACIONIOKEHHBIMY INIACTHHAMH, 3apsKEHHBIMU
Pa3sHOMMEHHO C OJJMHAKOBBIMHU 110 MOAYJIIO MOBEPXHOCTHBIMU IJIOTHOCTSIMU 3aps110B. HanpsiKeHHOCTh Pe3ynbTHPYIOLIETO
AIIEKTPHUYECKOTO TIOJIS paBHA HYIIO ...

A 3ampenenamu miacTuH ¥

B Mexny ruacTuHaMu

C TOJBKO cIIpaBa OT BTOPOH IITACTHHBI

D Ttonbko cieBa OT NepBOH IIACTHHEI

4. Toueunsii 3apan Q = 531 K nomenien B nieHtpe kKyda ¢ anunoit pedpa 10 cM. [ToTok BekTOpa HANPsHKEHHOCTH AJIEKTPUIECKOTO




HOJIA 4epe3 OfHy IpaHb KyOa paBeH ...

A 1 Hm2/Kn

B 5,31B.m

C 10kB.m *

D 8,85

5. Teno OpolIeHo ¢ MOBEPXHOCTH 3eMIIn cO cKopocThio 20 M/c o yriiom 60 0 k ropusoHTy. OnpeenuTe paarnyc KPUBU3HBI €ro
TpaeKTOpuH B BepxHeit Touke. COpOTHBICHHEM BO3IyXa IpeHeOpeds. [IpuHsTs .

A 80wm

B 20mMm

C 10m *

D 40 M

6. [Ipu BpalieHNuH TOYKH 10 OKPY>KHOCTH €€ YIIIOBOM IyTh MEeHsETCs 1o 3akoHYy ¢=A+Bt+Ct3. 3aBUCUMOCTb yIIIOBOTO YCKOPEHHS
UMEET BUI...

A ¢=B+3Ct2

B e=4Ct

CB-2Ct

D ¢ = 6Ct*

7. Teno, MOIHOCTBHIO IOTPYXEHHOE B BOXY (IIOTHOCTE BoAbl p=1000 kr/M3) BecHT B 5 pa3 MeHbIIIE 4eM B Bo3ayxe. UeMy paBHa
TUIOTHOCTH Tena?

A 1000kr/m3

B 1250 xr/m3

C 200 xr/m3

D 5000 kr/m3

8. Uemy paBHa MOIIIHOCTH Cep/ilia CIOPTCMEHa BO BpeMsI COPEBHOBAHUIM, €CITN IIPH OIHOM yZIape oHO coBepmiaeT padoty 16 Ik, a
execekyHaHo aenaet 180 ynapos?

A 48Br *

B 120 Br

C 240 Bt

D 288 Br

9. AMmnTyzna KosiebaHui MaTeMaTHYECKOTro MasiTHUKA paBHa 5 cM. Kakoii IyTh IpOiiieT MasTHHK 3a 2 MUH, €CJI IEPHO]] €0
koJiebanuii 1,2 c.

A 2000 cm

B 20 cm

C200cm *

D50 cum

10. Ecu yBenn4uTh Maccy rpysa, HOJBEIICHHOr0 K CIUpanbHOil mpyxuHe, Ha 600 T, To nepuoj konebaHuil rpy3a Bo3pacTaer B 2
pasa. OnpenenuTs Maccy NepPBOHAYANIBHO MOJBELIEHHOTO Ipy3a.

A300T

B200r

C 1200r

D400r

11. HammpaBiieHHs1 BEKTOPOB MOMEHTA UMITyJIbca M MOMEHTA CHJI ISl pABHOYCKOPEHHOTO BPAIIeHHs TBEPOTO Tella HallPaBJIEHHL. ..
A MoOMEHT UMITyIbCca 10 OCH BPAIIEHHS, 110 IIPaBIITY IPAaBOr0 BUHTA. MOMEHT CHJIBI HEPIIEHAUKYIISIPHO OCH BpaIleHHs *
B MomMmeHT uMITynibca 1 MOMEHT CUJIBI IO OCH BpallleHUs 110 MpaBHIy IPaBOro BUHTA

C MoMeHT UMITylIbca © MOMEHT CHUIBI TIEPIICHIUKYIISIPHO OCH BPAIlCHUS

D MowMeHT IMITyIIbca 1 MOMEHT CHIIBI HAIIPABJICHBI IT0 OCH BPAIIECHHS B IPOTHBOIIOTIOXKHBIC CTOPOHEI

12. Bec Tena Maccoit m B uQTe, OMYCKAIOMEMYCS BHU3 C TOCTOSIHHBIM YCKOPEHUEM a PaBeH ...

A P=m(g+a)

B P=ma

C P=m(g-a)*

D P=mg

13. neanpHEIi ra3 B KOIUMYecTBE 4 MOJIb H30TEPMUYECKH PACIIHPSIACE TOJTYyYHII OT BHEIITHETO HCTOYHHKA KOJMYECTBO TEIUIOTHI 2,5
k/Ix. IIpu 5TOM €ro BHYTpEHHsISI SHEPIUsl U3MEHUIIACh HA. ..

A 2,5 xk]Ix

B 10 x/x

C 0 xJx *

D 20 x/x

14. YpaBHeHHe ABHKESHUS TOUKH JaHO B BUae X=2sin(n/2t+ 1/4) cM. OnpeaeauTh Mepro KoineOaHui TOUKH.

Adc *

BO05c

C2c

D8c

15. B maHHyI0 TOYKY MPOCTPAaHCTBA IIPUIILIN IBE CBETOBBIEC BOJIHBI C OJJMTHAKOBEIM HalpaBlIeHHEM KoJieOaHMiT BEKTOpa , IepHOIaMHU
U ¥ HauaIbHBIMHU a3amu u . MHTepdepeHiusa HabmoaaeTcs B Cirydac ...

A Tl=2cT2=4c¢ ¢l-02=const

B Tl=2cT2=2c ¢1-d2 = const*

CTl=2cT2=4c pl-dp2 /= const

DT1=2cT2=2c ¢l-¢2 /=const




OTKpBITHIE 3a0aHUS:
16. Kakas xapakTepHcTHKa 3ByKOBOH BOJHBI OCTAETCSl HEM3MEHHOM IPH ITepeXxo/ie BOJTHBI U3 BO3/IyXa B BOIY?
OTBeT: 9aCTOTA BOJHEL
17. Pa3HOCTH MEXly 3HAUE€HHEM BEJIMYMHBI, TOJIydaeMOi PU U3MEPEHUH, U €€ HCTUHHOM 3HAU€HUH HA3bIBAETCH. . .
OrtBeT: a0CONMIOTHON MOTPENIHOCTBIO.
18. [lepron nuppakIIMOHHON PEIISTKH PaBEeH 5 AIMHAM MOHOXpOMaTHUeCKor BOJHEI (). Kakoe MakcHMallbHOE YHCIIO TJIaBHBIX
MaKCHMYMOB k maeT 3Ta pemerka?
Ortsert: 11 MakCUMyMOB.
19. B xakom Iporecce H3MEHEHHE BHYTPEHHEH SHEPTHH T'a3a IIPOMCXOANT TOIBKO 3a CUET pabOTHI CykaThs rasa?
OtBet: B anuabaTHYECKOM TpOIIecCe.
20. Juck mMaccoii T=2 KT KaTUTcs 03 CKOIbKEHUS IO TOPU30HTAIb "HOM MIIOCKOCTH €O CKOpocThio V=4 m/c. Haiitu
KHHETHUUYECKYIO 3Hep—THI0 Ek ancka.
Otset: 24 Ik
21. INocnenoBaTeabHO COEAMHEHBINPABHBIX COMPOTHBICHUH. BO CKOJIBKO pa3 M3MEHHTCS CONMPOTUBIICHNE LIETH €CIH UX COSUHUTh
napajuiensHO?
OTtBeT: yMEHBIINTCS B n2.
22. HampshKeHHOCTB 3JIEKTPUIECKOTo IoJist Bo3pocia B 3 pasa. Kak m3MeHHTCS 00beMHas IIIOTHOCTD SHEPTHH 3JIEKTPUIECKOTO
nosus?
OtBer: yBenuuTCs B 9 pas.
23.Yactuna u3 COCTOSHUS NOKOS Hayaa JABUTAThCS 110 yre OKPYKHOCTU paanyca R=1 M ¢ IOCTOSHHBIM YITIOBBIM YCKOPEHHEM € =
2 ¢-2. Yemy OyzneT paBHO OTHOIICHNE HOPMAJIBHOTO YCKOPEHHUS K TAHT€HIIMAIBHOMY yCKOpeHH o uepes 1 ¢?
OtBeT:OTHOILIEHNE HOPMAIBHOTO YCKOPEHUS K TAHT'€HIMAIbHOMY YCKOPEHHIO depe3 | ¢ paBHO 2.
24. Temneparypa abCOIIOTHO YEPHOTO TeNa YBEINYMIACH B 2 pa3a. Bo CKONBKO pa3 yBeIHUmiIach SHepreTHIeckasi CBeTUMOCTD
3TOro Tena?
OtBert: yBenuumiack B 16 pas.
25. YpaBHeHHe MIOCKOH rapMOHUYECKOHN BOJHBI, pacrpocTpaHstomeiics saons ocu OX , umeer Bua UeMy paBHa CKOPOCTb
pacmpocTpaHeHHs BOJHEHI (B M/c)?

OtBet: M/cC.
26. Teno, MOTHOCTBIO MOTPYXEHHOE B BoAY (MIIOTHOCTH BojbI p=1000 kr/mM3) BecuT B 5 pa3 MeHbIIIE YeM B Bo3ayxe. Hemy paBHa
IUIOTHOCTB Tena?

OTBeT: IIOTHOCTH Tena paBHa 1250 kxr/m3.
27. Cuna ToKa B IPOBOSIIEM KPYTOBOM KOHTYpe HHIYKTHBHOCTBIO 0,1 ['H u3MeHsieTcs ¢ TeueHrneM BpEMEHH IO 3aKOHY .
Ao6comotHas Beanunna J/1C caMOMHAYKIIMY paBHa. . .

Orteet: 0,03 B.
28. YacTuna ABIKETCS 10 OKPYKHOCTHU paJuycoM | M B COOTBETCTBHH C YPaBHEHHEM TJ€ B paJMaHax, B CEeKyHOaxX. B kakoif
MOMEHT BPEMEHU OCTaHOBHUTCS YacTHLA?

OTBeT: YacTHIa OCTAHOBUTCS B MOMEHT BPEMEHH, PaBHBIH 3 c.
29.3a Bpems t pacniasioch 75 % panuoakTUBHBIX aTOMOB. CKOJIBKO EPUOIOB IOIypaciaga COCTaBUT 3TO BpeMs?
OTBeT: 1Ba Mepuoja moaypacnaja.
30. Yepes KOHTYp, HHAYKTHBHOCTHL KoToporo L = 0,02 ['n TeueT Tok, u3MeHstomuiics mo 3akony 1=0,5sin500t. AMIuMTyIHOE
3HaueHne JJIC caMOMHAYKIIUH, BOSHUKAIOIIEH B KOHTYpE, PAaBHO. ..

Otset: 5 B.

THMoBbIE MPAKTHYESCKHE 3aJaHUs K 9K3aMEHY 110 TUCIHILIHHE:

3ananue 1. [IpsamonuHeliHoe IBUKEHNE MaTEpUaIbHOW TOYKU OMHCHIBAETCS 3aKOHOM . HaliTh skcTpemanbHOe 3HaUeHHEe CKOPOCTH
Touku. KakoMy MOMEHTY BpeMeHH OT Hauaja JABHKEHHUSI OHO COOTBETCTBYET. B Kakoif MOMEHT BpeMEHH CKOpOCTb ?

3ananue 2. B ogHOpOoIHOM MarHUTHOM Moje ¢ uHaykimer 0,35 Ta paBHOMepHO ¢ yacToToi 480 00/MUH BpamaeTcsi pamka,
conepxamas 1500 ButkoB miuomansio 50 . Ock BpallleHUs JIEKUT B IVIOCKOCTH PAMKH U NIEPIEHAUKYIIAPHA JIMHUSIM UHIYKIUH.
Omnpenenuts MakcuManbHyro 3J1C UHIYKIMK, BOSHUKAIOIIYIO B paMKe.

3aganue 3. IIydyok eCTECTBEHHOTO CBETa Ma/laeT Ha CUCTEMY U3 4 HUKOJIEH, INIOCKOCTh MPOIYCKaHUs KaXKI0Ir0 U3 KOTOPBIX
noBepHyTa Ha yroi 30° OTHOCHTENEHO ITIOCKOCTH TPOIYCKAaHHS PEeBIAYIIero HUKosA. Kakas 9acTe CBETOBOTO ITOTOKA IPOXOIUT
yepes 3Ty cucremy? [loTepsMy HHTEHCHBHOCTH CBETa B HUKOJISIX IIpeHEOpeyb.

TumoBsle BONPOCHI K 3a1uTe J1abopaTopHOi paboThl «3ydeHre OCHOBHOTO 3aKOHA TUHAMUKHU BpPAIIATEbHOTO IBUKEHUS C
MOMOIIBI0 MasTHUKA OO6epOeKa.»

1. Kakoe nBuxeHHE Ha3blBA€TCs BpALIATENbHBIM?

2. Coopmynupyiite BTOpoif 3akoH HproTOHA I BpalaTeabHOro ABMKeHHsA. CpaBHUTE C 3aKOHOM JUIS IIOCTYMATEeIbHOTO
JBHKEHUS.

3. UYro Takoe MOMEHT MHepUIUH Teiaa? MOMEHTH HHEPIMH TeJ IPaBUIEHON (GopMbl: 00pyda, IUIMHIpA, Iapa, CTePXKHS?
4. UeMmy paBeH MOMEHT MHEPLUU CHUCTEMBI TEJ?

5. Cdopmynupyiite Teopemy lLllteiinepa.

TwuroBEIe BOIPOCH! K 3aIIuTe TabopaTopHOit paboThl «OmpeneneHne TOPU30HTAIFHOM COCTABIAIONICH MAarHUTHOTO ITOJIST 3eMITI
Jaiite onpenencHue 3J1€MEHTaM 3€MHOIO MarHEeTU3Ma.

Chopmynupyiite 3akoH buo-CaBapa-Jlamnaca.

OOBsICHUTE NPHUHIMI CYNEPIIO3UIINN MAarHUTHBIX TToJiei. ['ie oH ucmonb3yetcs B padore?

UeMy paBHbI HaIPsSHKEHHOCTh U MHIYKIUS MArHUTHOTO IOJSI B LIEHTPE KPYrOBOTO TOKA.

Kax BBIMIAIUT MarHUTHOE TOJI€ KaTyIIKH?

Nk =




6. B kakux eauHUIAX M3MEPIETCS HAMPSHKEHHOCTh MarHUTHOTO Toist B cucteMax CU u CI'CM? Kakast cBSI3b MeXAy HUMU?
7. Uto Takoe MOTOK MarHUTHOW MHIYKIWW KaTYIIKUA?

8. OOBsICHUTE YCTPOWCTBO W IPHHITHII ICHCTBHUS TaHTEHC - TalbBAaHOMETPA W YKAXHTE, JUIS KaKUX IMPAKTHYECKUX [esiei OH
HIPUMEHSETCSL.
9. [Mouemy u3mepenus Hanbosee TOUHBI IPU YIJIax OTKIOHEHMs ONMM3KuX K 45°7

TuIoBEIe BOIPOCH! K 3aIIUTE JTab0paTopHOIt paboThl «OmpeaeeHue JUTMHBI BOJIHBI H3Ty4CHHUS Ja3epa IPH MOMOIIN

T PaKINOHHON PEIIeTKI»

B uem 3akmouaercs sBiIeHUE UHTEphEpEeHIUH?

B dem 3akirouaercs siBneHue qudpaxkuuamn?

OOBICHUTD SIBJICHHE TepepacipeielIeHHsT CBETOBOH SHEPTUH NpH IUGPAKIIIH?

Kakne MCTOYHHMKH AIEKTPOMArHUTHBIX BOJIH SIBIISTFOTCSI KOTEPEHTHBIMU?

Uro takoe audpaxiuonHas pemerka? dopmyna IiIaBHbIX AUQPAKIHOHHBIX MaKCUMYMOB.

Ha mudpakimoHHyI0 penieTky HOpMaJIbHO MagaeT MapayuieabHbBIH MyqoK Jydei ¢ amuHaMu BoH Al u A2 (A1 > A2). Jlath
pHcyHOK (xon Jrydeii), COOTBETCTBYIOIIUH MepepacipeieNieHnto dHepruu B mopsiakax k =0,k =1,k=2

SR~

Tunossie TCOPCTUUCCKHUEC BOIIPOCHI K OK3aMCHY IO AUCHHUIIINHE:

1. Mogenu B mexanuke. Cuctema orcuera. TpaeKkTopus, JUIMHA ITyTH, BEKTOP IEPEMELICHUS.

2. BekTophl CKOPOCTH, YCKOPEHHS €ro COCTaBIA0INE (TaHIeHIUAIbHOE U HOPMAJIbHOE YCKOPEHHS).

3. [psiMonuHeliHOE paBHOMEPHOE IBI)KCHUE MaTepUalbHON TOUKHU. Y paBHEHHUS JBWKeHUs. 'paduku myTH, ckopocTu u
YCKOPCHHUS.

4. CroxxeHre B3aUMHO MEPIEHAUKYISAPHBIX KOIEeOaHHH.

5 Bunbl MexaHMYECKHX BOJIH.

6 VYpaBHeHue Oerymieil mIockoil BoaHEL VHTepdepeHIys BOIH.

7. JIBIDKEHHE TeNl B KUIKOCTAX W raszax. [logbpeMHas cuia, 1000BO€ CONMPOTHBIICHUE.

8. Teuenue Bsazkol xuakoctu. @opmyna HeroroHa. PexkuMbl TeueHuUs )KUIKOCTH.

9. Koaddurment Bsazkoctr U Metopl ero onpeneneHus (Ctokca u ITyaseiins).

10. Teopema Octporpanckoro- ['aycca amst 3MeKTpUUECKOTO MOJS B TUAJIEKTpUKE. JManekTprudeckas: MpOHUIIAEMOCTh CPEJbI.
1. OHeprus EKTPOCTATHIECKOTo TOJIs. DHEPTUsl 3apsSKEHHOTO YEAMHEHHOI'O IIPOBOJHUKA.

12. MaruuTsslit notok. Teopema Octporpagckoro-I'aycca 11 MarHUTHOTO TOJIS.

13. PabGoTa mepemerieHus POBOJHUKA W KOHTYpPa ¢ TOKOM B MarHUTHOM IIOJIE.

14. OnexTpoMarHuTHas UHAyKnus. 3akoH JleHna.

15. [Monspuzanus cBeTa Mpu ABOMHOM JydenpernomiieHHH B kpucramiax. [Ipusma Huxoms. 3akon Maoca.

16. HckyccTBeHHass onTHYECKash aHU30TPOIHs. AHAIIU3 HANPSKEHHOTO COCTOSHMSA JeTajlel MOIsIpH3alHOHHO-ONTHYECKUM
METOJIOM.

17. Bparenue mI0CKOCTH MOMSAPU3ANNN ONTHYECKH aKTUBHBIMU BemmecTBaMu. OmpeaeneHne KOHIIGHTPalul pacTBOPOB
HONAPUMETPUIECKUM METOJOM.

18. ®uszuka aroma. Mogenu atoma. [loctynarer bopa.

19. Teopust aroma Bomopona o bopy. Yposuu sHeprun. CepuansHas ¢popmyna bamsmepa.

20. PeHTreHoBckue CIEKTpbl U3dydeHHs. 3akoH Mo3nu

21. OneMeHTh! (PU3MKK 3JIEMEHTapHBIX YacTHIl. THIIBI B3aMMOJICHCTBUH 31eMeHTapHbIX YacTull. [ToHATHE O KBapKax.

6.4. MeTroaquueckue MaTepHaJibl, ONpele/soniie Npoue1yphbl OlleHUBaHUSA

MerTouKa OLICHKH 3K3aMeHa 0 TUCIIUTIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE IPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOICHHOT0 MaTepHuania -
TEpMHHBI, OTIPEIEIICHNUS, 3aKOHBI.

B pamxax TeopeTndeckoi 9acTi 00yJaromuics, Ui KayKI0To 3a1aHus, (POPMYIUPYeT MPABIIBHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbI BEpHBIC OTBETHI HA BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTUdeckas yacTh SK3aMeHa MO AUCLUILTUHE NPEJCTaBISET 3a/1a4H, HAIIPAaBJICHHbIE HA BBISIBICHUE BO3MOYKHOCTH MPAKTUYECKOTO
MPUMEHEHNS KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMeH BBICTABIISICTCS C YUETOM PE3yIbTaTOB BRIIOIHEHUS TEOPETHUECKON U MPAaKTHUECKOH JacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.

5 (OTaMYHO) >85 Bce 3amaHus BBIIOHEHB! B COOTBETCTBUH C TPEOOBAHUSAMHE, B MOJHOM 00beMe U 0e3 omHOoK.

4 (xoporwo) 75+84 Bce 3amanus BBINOIHEHB B COOTBETCTBUM € TpeOOBaHUSIMH, B 00BEME JOCTaTOYHOM JUIs OOILEro
(YHKIMOHUPOBAHMS CHCTEMBI HJIH BBITIOTHEHO JBa 3a/IaHUS B COOTBETCTBHU C TPEOOBAHMSAMH, B IIOJIHOM 00BbeMe 1 0e3 OIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe
JIOCTATOYHOM JJIs1 001Iero (PyHKIIMOHUPOBAHUS CHCTEMBI

2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe

JOCTaTOYHOM JUTA 00IIeTo (hYHKIMOHHPOBAHUS CHCTEMEI
HToroBslii 6ami 3a 3K3aMEeH BRICTABIIACTCS 110 OIIEHKE Xy/IIeH JacTu. B CIIOpHBIX cioydasx ImpenofaBaTeNb BIPABE 3aaBaTh
YTOUHSIOILUE BOIPOCHI U 1aBaTh JONOJHUTENBHBIE IIPAKTUYECKUE 3aJaHHUA.

MeTtoauka OLIEHKHU 3a4eTa 10 JUCLUIUINHE
3adeT 1o AUCIMILUIMHE BBICTABIISCTCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH pabOThl CTyeHTA B TCUCHHUE CEMECTpa.
Metonyka oreHKH JIabOpaTOpHBIX padoT




CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta0OpaTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrpPaMMON TUCIIUTIIHHEL
JlabopaTopHas paboTa CUMTAETCS 3ALIMIIEHHON P YCIOBUH yIOBIETBOPUTENBHBIX OTBETOB HA HE MeHee 85% BceX KOHTPOIBHBIX
BOITPOCOB, TIPHBEICHHBIX B KOHIIE KaK0I paOOTHI B TaOOPaTOPHOM MPAKTHKYME, a TAKKe BBIITOTHEHHS TECTOBBIX 3aIaHUH 110 TeMe
paboTHI Ha YCMOTpPEHHE TIpenoaBaTesei.

7. YHEBHO-METOJUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAY.JIS)

7.1 PexoMenayemast 1uteparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU

3arnaBue W3nmarenscTBO, TOI

Tpodumona Taucus
MBanoBHa

Kypc ¢usuku: yue6. mocobue it HHKEHEp.-TEXH. CIELl. By30B

Mocksa: Akagemust, 2010

JI1.2 | Curumos Biagucnas
HBanoBuuy,
IIporononosa Huna

ITaBnoBHa

Onruka. @u3nka aToma: 1ab0paTOPHBIA MIPAKTUKYM 110 (PU3UKE

Hosocubupck: CI'YBT,
2016

JI1.3 | Buxkynos C. B.,
Curumos B. 1.,

Tpoiakuna E. T.

Ousnka: cOOPHUK 3a71a4

Hosocubupck: CI'YBT,
2017

JI1.4 | C.B. Bukynos, B.1.
Curumos, E.T.
Tpoiakuna, A.C.

SIpocnasuesa

®dwuznka: yued. mocodbne

Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnangucias
WBanosuy, TpeiHKHUHA
Enena Tpanuesna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukomnaeBuu

JlabopaTopHBIi MPaKTHKYM IO MOJICKYIISIPHOH (hM3UKE: MPAKTHKYM

Hoocubupck: CI'YBT,
2019

JI1.6 |Hukurenko AHaToauii
T'eopruesny, SIkoBnes
Biagumup
Huxonaesuu,
CurumoB Brnanucinas
WBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoOB
Muxaun Hukxonaesuu

JIabopaTOpHBII MPAKTHKYM I10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. Jlono/HUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunwseBuu,
CuHrokoB Muxaui

ITeTpoBuu

JlabopaTopHBI IPAKTUKYM IO (PH3HKE. DINEKTPHIECTBO, MATHETH3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

JlabopaTtopuss onTHKH W (HUBKUKH
aToma - ydeOHas aymIuTOpHS I

AynuropHast nocka; Komrmuekt yueOHOWM Mebenu; JlaGopaTopHble ycTaHOBKH: OTmpeneeHue
TJIaBHOTO (POKYCHOTO paccTOSHHSA JIMH3EL, OIpeneneHne Mmokas3aTels IPeIOMICHHS KXHIKOCTEH ¢

IIPOBEIEHUS 1mabOpaTOpHBIX | ToMomIbl0  pedpakTomerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IPH  HOMOIIU

3aHATHI IudpakunoHHON pemerky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C IOMOIIBIO
caxapuMerpa, 2 mr.; OrmpeneneHne TeMIepatypsl packanéHHoro Tena; MccienoBanue
JIMHEWYaTOro CIEeKTpa BOAOPO/Ia M OMPEIEIeHHUs MOCTOsIHHOM Punbepra

YuebHas ayAUTOPHS i | AyoutopHast ocka; Komrutekt ydueGHON MmeOenu; MynbTuMenniiHoe 00OpYHOBaHUE: MPOEKTOP

MIPOBECHUS 3aHATHIA | (CTalMOHAPHBIN), SKpaH (cranuoHapHsli), [IK (mepenocHoit)

JICKIMOHHOTO THIIA

JlabopaTopus MEXaHUKU u | Aynuropaas mocka; Kommmexkt ydue6HOM Mebenn; JlaGopaTopHBIE CTEHABL: Y HHBEPCAIBHBIH

JJIEKTPUYECTBA - ydeOHas | CTeHI «3aKOHbI MOCTOSHHOTO ToKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpezneneHue

ayiuTopus U1 NPOBEAEHHS | FOPU3OHTAIBHOW COCTaBNIAOMIE MarHuTHOro mois 3emind, 4 mr. OmpeaeneHue YCKOPEHHs




1a00PaTOPHBIX 3aHATHH

CHJIBI TSDKECTH 1o crioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe kojeco, 4 mr.;
Omnpenenenne  ckopoctd  3Byka; OrmpeneneHHe  OTHOLIEHUS — TEMIOEMKOCTEH, 2  MIT.;
JlabopaTopHoe oOopynoBanue: Habop 53JeKTpom3MepHUTENBbHBIX TmpHOOpoB, 2 mT.; Habop
000pyIOBaHUS ISl BEIYMCICHHUS OTPEITHOCTEH M3MEPEHNH, 6 IIT.

TTomerenue s | Kommnekr  yuebnoit mebemn; I[IK — 10 mT., nogkimoueHHBIX K cetd "HHTepHer" u
CaMOCTOSITENLHOM paboThI | 0OeCTeUnBaIOIUX  JAOCTYIl B OJJEKTPOHHYI0  HH()OPMAIMOHHO-00pa30BaTEIbHYIO  Cpeay
00yJaronxcs YHuBepcuTeTa.

YuebHas AyIUTOPHS Jutst | AynuropHas 1ocka; KoMruiekT yaeOHON Mebenn

[IPOBEACHUS 3aHATHI

IMPaKTUYCCKUX 3aHATUH




