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Pa6ouas nporpamma auctummuasl (MK, TIM) I1]1.3 ®uzuka

paspaboTana B cooTBeTCcTBUH ¢ DeepalnbHblil TOCyIapCTBEHHBI 00pa30BaTEeNIbHBIN CTAaHIAPT CPEHEro 00I1Iero oopazoBanus ot 17
Mmas 2012 1. Ned413

®dopma oOyueHHS O4Hast

OBBEM JIMCHUILIUHBI (MJIK, ITM) B YACAX C YKA3AHUEM OBA3ATEJBHON 1 MAKCUMAJIBHOM
HAI'PY3KH OBYYAIOIIIUXCA

OO0w1as Tpy10eMKOCTh 325 YAC
YacoB 1o yuyeOHOMY TUIaHY 325 Buner koHTpOISI HA Kypcax:
B TOM YHCJIE: Juddepenuponannslii 3auet (1 cemectp)
o0s3aTenbHas HArPY3Ka 217 Ok3ameH (2 cemectp)
caMmocTosiTeNbHas padoTa 94
KOHCYJIbTAIlNH 14

Pacnpenenenue yacoB gucuuminubl (MK, IIM) no cemecTpam (kypcam)

Cemectp
(<Kypc>.<Cemectp Ha 1.1 2(1.2)
Kypee>) Uroro
Henens 34 44
Bun zanstuit vio | pno| vi | PIo| v PII

Jlexun 67 |67 |100 [100 (167 |167
JlaGopatopHbie 18 |18 (32 [32 |50 |50
Koncynpramum 6 6 8 8 14 |14
HWroro ayn. 85 85 [132 |132 |217 [217
KonrakTHas paboTa 91 |91 (140 (140 [231 |231
Cawm. pabora 36 (36 [58 |58 |94 |94
Hroro 127 (127 [198 |198 |325 [325




1. AHHOTA LIS JUCLIATIIAHBI (MK, [TM)

Beenenue. ®usnka - pyHaaMeHTanbHas HayKa O IpHpoAe. EcTecTBeHHO-HAYYHBIH METO MTO3HAHMS, €r0 BOSMOXKHOCTH M TPAHHILIBI
IPUMEHUMOCTH. DKCIEPUMEHT U TEOPHs B IIpoliecce MO3HaHUs IPUPoAbl. MojenupoBanue GU3MIECKUX sIBIEHUN U npolueccos. Poib
9KCIIEPUMEHTa U TEOPHH B Ipouecce Mo3HaHUs nmpupoasl. dusnyeckas BenuuuHa. [lorpemHocTH n3MepeHuid GU3NIecKuX BEIUIHH.
Ousnyeckue 3aKoHbI. [ paHUIIBI IPUMEHUMOCTH (U3UUECKUX 3aKOHOB. [IoHATHE 0 Pu3nUeckoil kKapTuHe MUpa. 3HaueHHe PU3UKH IIPU
ocBoeruu mpogeccuit CIIO u cnermansrocteit CIIO. Pasnuunble M3MepuTeNbHBIE MPHOOPHI (MEH3YpKa, TUHAMOMETP H Ip.).
Hudpossie amexTpornpubOpsl. MexaHuueckue 3JeKTporpudopsl. Mcnosap3oBaHue NpuOOPOB Ha JKeJle3HOW mopore. MexaHHKa.
Mexannueckoe aBwkenue. Ilepememenue. Ilyte. CkopocTb. VYckopeHue. PaBHOMEpHOE NpsSMONIUHEHHOE JIBIDKEHHE.
PaBHONIepeMeHHOE NPSAMOJIMHEITHOE IBMKeHue. [ paduueckoe mpeacTaBiIeHue paBHOMEPHOTO U PAaBHOTIEPEMEHHOTO PSMOJIMHEHHOTO
nBxenus. CBoboaHOe MafeHue. JIBIKeHue Tela Mo YIJIoOM K FOpUu30HTY. PaBHOMepHOE IBIbKEHUE 10 OKpyxHOCTH. Cuna. Cuiisl B
Mexanuke. Cma Tsoxectn. Bec. Cuna peaknuu omopsl. Cuina tpenus. Cuna ynpyroctu. [IpuMeHerne cuin B PUPOAE W TEXHHKE.
Ilepssiil 3akon HeroTona. Bropoii 3akoH HeloTona. OcHOBHOI 3akoH kiaccudyeckoi auHamuku. Tperuil 3akoH Hprorona. Macca.
CriocoObl n3MepeHuss Macchl Ten. ClokeHne W mpoerupoBaHusi cuil. [IpuMeHeHune 3akoH HBIOTOHA B JKHU3HM M TEXHUKE. 3aKOH
BCEMHMPHOTO TATOTEHHUS. | paBUTALIMOHHOE TOJe. 3aKOH COXpaHEHHs UMITyNbca. Buasl ynapoB: abCcomMOTHO ynpyruid U abCOJIHOTHO
Heynpyruit ynapel. PeaktuBHOoe nBikeHue. Pabora. MoimHocTh. KuHerndeckas sHeprus. [loTeHnmanbHas SHeprus. 3akoH
coxpaHeHus sHepruu. [IpuMeHeHne 3aKkoHa COXpaHEHUs SHepruu B xku3HU. [laBnenue. [lapneHue rasa, )KHUIKOCTEH U TBEPIBIX Tell.
TIpumenenue nasienus B xu3Hu. Cuna Apxumena. [InaBanbe Ten. Mcnons30BaHue MIaBaHus Tel B TEXHUKe. MonekyspHas Gusnka
U TepMoiuHamMuKa. OCHOBHBIE IIOJI0XKEHUS MOJIEKYJSIPHO-KMHETHYECKO Teopuu. Pazmephl 1 Macca MOJIEKy 1 aToMoB. BpoyHoBcKkoe
nemkenue. Audoysus. CUasl 1 9HEPTHsS MEeXKMOJIEKYISIPHOTO B3auMoIeHcTBHsA. CTpoeHHe ra3000pa3HbIX, KUIKUX U TBEPABIX Tedl.
CKOpOCTH IBIKCHUS MOJIEKYJI U UX u3Mepenue. MneansHslii ras. Jlapnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYIIPHO-KUHETHUECKOM
TeopuH Ta3oB. Temmeparypa M ee H3MepeHHE. AOCONIOTHBIA HYJIb Temreparypbl. TepMoaWHaMHUYecKas IIKajda TeMIIepaTyphl.
YpaBHEHHE COCTOSHUS HIeanbHOro ra3a. MonspHas ra3oBas IocTOsiHHas. YpaBHeHUs: MenzaeneeBa — Kianeilipona. ['a30Bble 3aKOHBIL.
I'paduueckoe nzobpaxenue uzomnporecco. CpoiicTBa mapoB. HachlmeHHbIH Tap ¥ ero cBoicTBa. AOGCONIOTHAS M OTHOCHTEIbHASL
BIIQXKHOCTh Bo31yxa. Touka pocsl. IleperpeTslii map u ero ucnoib3oBaHuEe B TexHHKe. CBoiicTBa xuAKOCTeH. XapaKkTepucTuka
JKUJIKOTO COCTOSIHUS BeliecTBa. [I0BepXHOCTHBIN €10 KUIKOCTH. DHEPIrHs MOBEPXHOCTHOTO CJIOS. SIBJICHUS HA TPaHUIIE KUIKOCTH C
TBepAbIM TenoM. Kammuispusle sapienus. TemoBoe pacumupenue skunkocteid. CBoiicTBa TBepAbIX Teld. XapaKTepUCTHKA TBEPIOro
COCTOSTHUSI BEIIECTBA. YTIPYTUe CBOIMCTBA TBEpABIX Tel. 3akoH [ yka. Mexanndueckue CBOMCTBA TBEPABIX TeNl. TeIIoOBOE pacIiInpeHne
TBepAbIX Ted. OCHOBHBIE TOHATUS M ONPENENCHUS TEPMOAWHAMUKU. BHYTpEHHSS SHEpPrusi CHCTEMbl. BHYTpeHHsss SHEprus
uaeasbHOro raza. Padora u teruora kak (Gopmsel mepenaun sHepruu. Da3oBbiii nepexoa. Mcnapenue u koHaeHcanws. Kumnenue.
3aBUCHMOCTb TEMIIEpaTyphbl KUMEHUS OT JaBieHus. [lnaBnenue u KpucTaM3aiysa. YpaBHeHHE TeIIoBoro Oananca. TennooOMeH B
JKH3HU C UCIIOJIb30BAHUEM ypaBHEHHS TeIUIoBoro Oananca. [lepBoe Hadano TepMoAMHAMHUKH. AHabaTHEIA mponecc. Bropoe Havao
TepMoguHaMuku. [lpuHnun neiictBust TemoBod MammHbl. KIIJ[ TemmoBoro naBuraTens. XoJOIWIbHBIE MAaIIUHBEL TeIUIOBBIE
neurateny. Oxpana npuponsl. Beunslil asurarens. DnekrpoanHamMuka. Onekrpusanus. Ee Buabl. Dnekrpockorn. DieKTpuieckue
SBJIEHHUS B IIPUPOJE M TEXHHKE. DJICKTPUUYECKUE 3apsiabl. 3aKOH CcOXpaHeHUs 3apsiga. 3akoH KymoHa. DnexTpuueckoe moie.
HamnpspkeHHOCTD AnekTprdeckoro moist. [IpuHmum cymepnosuimu moseil. Pabora cun snekrpocrarndeckoro moiis. IloreHmuar.
PasHocTh IIOTCHIIMAJIOB. 3KBI/IHOTCHLll/IaJ'Ibele TIOBEPXHOCTH. CB$I3]) MCXKAY HaANPsHKCHHOCTBIO W PAa3sHOCTBIO IIOTCHUHAJIOB
NEKTPUUECKOTO Nos. JIMaNeKTpuKH B diekTpudeckoM moste. [lomspusanus ausneKTpukoB. [IpoBOAHUKK B 3JIEKTPUYECKOM IIOJIE.
Konnencaropsl. OHeprus 3apspkeHHOTO KOHAEHCATopa. DHEPrus 3JeKTPHIEcKoro mojs. Mcnoap30BaHue KOHJICHCATOPOB B TEXHUKE.
CoenuHeHHEe KOHACHCATOPOB B 0Oarapero. DJEKTPUYECKUH TOK. YCIIOBHs, HEOOXOOUMBIC Ui BO3SHMKHOBEHHUS M IOJACPIKAHUS
3JeKTpudeckoro Toka. Cuia Toka M IJIOTHOCTh TOKa. DJEKTpHUYecKoe conmpoTusieHue. [Ipupona BOZHUKHOBEHHS 3JIEKTPHUUYECKOTO
COIIPOTUBJICHUS. 3aBI/ICI/IMOCTb QJICKTPHUYCCKOI'0 COINPOTHUBJICHUSA OT MaTcepuajia, UIMHbBI W IUIOMAaAW TIOICPEYHOro CCEYCHUA
MIPOBOJIHUKA. 3aBUCHMOCTD 3JICKTPUYECKOrO COIMPOTHBICHUS MPOBOJAHUKOB OT Temreparypsl. Pesuctop. Buasl pesucropos n ux
npuMeHeHue B TexHuke. CoequHeHne npoBoJHUKOB. Hanpsokenue. 3akon Oma aist yyacTka nenu 6e3 3/1C. Cuiia Toka U HalpshKeHHe
TIpU TIOCJICAOBATEIbHOM U TMapajuIeIbHOM COeIMHEHHUU. Buapl cnoxHbIX coenuHeHuil. McTouHnk Toka. Buabl MCTOYHUKOB TOKA.
ONeKTpoABWKYIIas CUJla UCTOYHMKA Toka. 3akoH Oma amnst nonHo# nenu. CoeAMHEHHME MCTOYHUKOB JJIEKTPUUYECKOH dHEpruu B
Garapero. PaboTa u MoImHOCTB 3NeKTprUecKoro Toka. 3akoH [xoynsa-Jlenna. TeroBoe nelicTBue Toka. Mcnoap30BaHUE TEIUIOBOTO
neiictBusi Toka B TexHuke. KIIJI anmexTpuyeckoi 1enu. OJEKTPUYECKUH TOK B MONynpoBoaHuKaxX. COOCTBEHHas MPOBOIUMOCTD
MOJIyNIPOBOJHUKOB.  [IpuMecHas  mpoBOAMMOCTH  IOJIyNpoBOAHUKOB.  llomympoBomnukoBble — mpuGopsl.  Ilpumenenue
MOJIyTIPOBOJHUKOB Ha JKEJEe3HOM nopore. MarHuTHoe mosie. Bekrop MHIYKIMM MarHuTHOro mojs. MarHuTtHeld moTtok. JleWicTBue
MarHuTHOTO TOJIsI Ha NPSMOJMHEHHBIH NPOBOAHMK C TOKOM. 3akoH Amrmepa. B3anmoneiictBue TokoB. Pabora o mepememnieHuto
MPOBOJHMKA C TOKOM B MarHUTHOM rmosie. JleificTBMe MarHUTHOTO MoJisi Ha ABMKymwuiics 3apsa. Cuna Jlopenua. Ompenenenuve
YIEIBHOTO 3apsiyia. YCKOPUTENIH 3apsDKEHHBIX YaCTHIl. DJIEKTPOMAarHUTHAs MHIYKUIUSA. ODJEKTpOMarHuTHas MHAyKuus. Buxpesoe
anekTpuyeckoe noje. CaMOMHIYKIUs. DHeprus MarHutHoro nosns. Kone6anust u BonHel. Mexannueckue konebanus. KonebarensHoe
nBmkeHue. ['apmonnueckue xonebanus. CBoOoHbIE MexaHHUecKue Konebanus. JInneliHple MexaHn4YecKue KojieOaTeIbHble CHCTEMBI.
IIpeBpaiieHne >HEpruu TNpu KojebaTeabHOM JaBHKEeHHUH. CBOOOIHBIC 3aTyXarolllMe MEXaHW4eckue KoiieOaHus. BBIHYXIeHHBbIC
MexaHuueckue konebaHus. Ympyrue BosHbl. Ilonepednbie u MpooJbHBIE BOJHBI. XapaKTEPUCTUKU BOJIHBI. YpaBHEHHE IUIOCKOU
Oerymieii BosHbl. MuTepdepenuns BonH. [Tonsarue o qudpakiuy BosH. 3ByKOBBIE BOJIHBL. YIBTPa3BYK U ero npuMmeHenue. Mudpas3pyk
u ero npuMeHenue. CBoOOIHbIE AIIEKTPOMarHuTHbIe Kosiebanus. [IpeBpaiienne sHeprun B KojaebaTeIbHOM KOHTYpE. 3aTyXarolme
3JIGKTPOMAarHuTHbIe KoyieObaHus. ['eHepaTop He3aTyXalolUX JIIEKTPOMArHUTHBIX KoJeOaHul. BBIHYX/IEHHBIE 3JCKTPHUECKHE
konebanus. Ilepemennslii Tok. ['eneparop nepemenHoro toka. Pa3a, HayanbHasg (asza u casura as. JlelcTByromniee 3HaYeHUE TOKa,
Hanpspkenust U1 DJIC. [IpumeHeHHe NMEpEMEHHOrO TOKa Ha »ene3Hoi gopore. ['paduueckoe mpeacTaBieHHE TOKA € MOMOIIBIO
BEKTOPOB. AKTHBHOE CONpPOTHBIEHHE HepeMeHHOro Toka. CxuH-3¢dexr. Toku BbICOKOH uyacTOThl. EMKOCTHOE M HMHIYKTHBHOE
COIPOTHBIICHUS IEPEMEHHOTr0 Toka. [lociieoBarenbHOE COeAMHEHNE PE3UCTOpa, KaTyIIKU U KOHIeHcaTopa. Pe3oHaHca HanpskeHUi.
VYcnoBue pe3oHaHca HanpspbkeHHH. IlapannenbHoe COeAMHEHUE KaTyLIKM, PE3UCTOpa U KOHAeHcaTopa. Pe3oHaHc TokoB. YcioBue
pe3oHaHca TOKOB. Tpancdopmaropsl. [loaydeHune, nepenada u pacnpeneneHue dMeKTpodHeprud. [IpaBuiaa TeXHUKH 0€3011aCHOCTH
IPH SKCIUTyaTalMy 3JeKTPOYCTAaHOBOK Ha JKeJIe3HOH fopore. DIeKTPOMarHUTHBIE BOJIHBL. DIEKTPOMarHUTHOE MoJIe KaK OCOOBIH BUI
MaTepuH. DJeKTpoMarHuTHeIe BoJHbL. Bubparop ['epua.




OTKpBITHIH KoNeOaTenbHbIH KOHTYp. V300perenue paauo A. C. [Tonossim. [ToHsTHE 0 pagurocBs3u. [[puMeHeHHE 3JEKTPOMArHUTHBIX
BOJIH. YnbTpaduoneroBoe n uH}ppakpacHoe usinyueHus. PenrrenoBckue nyuu. Mx mpupozna u coiicta. I[IpumeHeHne B TEXHUKE.
Onruka. [Ipupona ceera. CKOpOCTh pacipoCTpaHEHHUs CBETa. 3aKOHBI OTPaXKEeHUs U mpenomieHus csera. [lonnoe otpaxenne. JIMH3bL.
Bunpt mun3. Xop gaydeit B pasnuuHbIX JinH3aXx. [locTpoenue n3obpaxenus npeaMera B uH3ax. [Ipumenenue aun3. 3epkana. Bus
3epKasl. XOJ JIiydel B pasiauuHbIX 3epkanax. [loctpoeHne u300pakeHUs TpeaMeTa B 3epkaiax. [IpuMeHeHue 3epkan. [71a3 kak
ontudeckas cucrema. Onruyeckue npubopsl. BomHoBbIe cBoiicTBa cBeTa. VIHTEpdepennus cBera. KorepeHTHOCTh CBETOBBIX JIydeH.
WNuTepdepenuns B ToHKUX TuieHKax. [Tomocel paBHO# TommuHbl. Konbiia HetoToHa. Mcnonb3oBanue MHTEp(EpPEHIUH B HAyKe U
texHuke. Juppakuus cera. Judpakuus Ha mieTd B MapajulelbHBIX Jydax. JudpakuuonHas pemerka. [lonsrue o romorpaduu.
Tonsipu3zarnus monepeunsix BoaH. [lomspuszamms ceta. J{BoiHoe ydenpenomienue. [lomspouast. ducnepcus cBeta. Buasl criekTpos.
Criextpbl ucnyckanust. CrieKTpbl TOTJIOMIeH!s. VIcnoip30BaHle CIIEKTPOB B TEXHUKE. Pa3BuTHe B3rNIA0B HA CTPOCHHE BELIECTBA.
3aKOHOMEPHOCTH B aTOMHBIX CIEKTpax Bojaopoja. SnepHas mozaenb aroMa. Onbitel O. Pesepdopaa. Moaens atoma Bogopona o H.
Bopy. Ksanrosbie reHeparopbl. CtpoeHne aroMHOro sapa. JledekT macchl, SHEpPrusi CBSI3M M YCTOWYMBOCTH ATOMHBIX SJEp.
PagnoaktuBHOCTE. EcTecTBEHHAsT paanOaKTHBHOCTH. 3aKOH pPaAMOaKTHBHOTO pacmaga. CrocoObl HaOMIONEHUS W PErHCTpalud
3apspkeHHbIX Yactull. Dddekr BaBunosa - Uepenkosa. Snepusle peakiuu. MckyccTBeHHas! paJiMOaKTUBHOCTG. JleneHne TsKembIX
snep. Llemnas snepHas peakuusi. Ynpasisiemas IenHas peakuus. Snepusrii peakrop. [lomydenne paanoakTUBHBIX M30TOIOB M HX
npumeHeHue. buonornueckoe neiicTBHE paJMOaKTUBHBIX M3nydeHuid. KBantoBas ontuka. KBantoBas rumoresa [Tnanka. ®oToHbI.
Buermnnit potosnexrpudeckuit 3¢ dext. Buyrpennuii poroaddext. Tumbl GoTosneMeHTOB. DlleMEHTapHBIC YACTHUIIBI.

2. MECTO JUCHUIVIMHBbI (MK, IIM) B CTPYKTYPE OBPA30OBATEJBHOI IPOT' PAMMBbBI
Kon nucuuninHer: |HI[.3

2.1|/TpeGoBaHus K NpeABAPHUTE]bHOI IOAT0TOBKe 00y4alo1erocs:

2.1.1|Jucuuruinaa He TpeOyeT MpeABapUTeIbHOMN MOITOTOBKU

2.2|IucuunIuHbI M IPAKTHKH, VIS KOTOPBIX ocBoeHne fanHoi qucuuminabl (MK, TIM) Heo6xoaumo kak
npeauiecTByIoee:

2.2 1|JucunruinHa He Hy>KHa KaK MPe/IIeCcTBYIOIas

3. IIEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS IO JUCHUTIIMHE (MK, IIM), COOTHECEHHBbIX
C INTAHUPYEMbBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIBHOM ITPOT'PAMMBI

B pesyabtate ocBoenust aucuuniaunbl (MK, [IM) ody4yarommiics 1o/1:xeH

3.1|JInunocTHBIE Pe3yabTATHI:

3.1.1]- 9yBCTBO TOPIOCTH U YBAKCHUS K HCTOPHH U JOCTIDKEHHUSAM OTEYECTBCHHON (pU3MUEeCKOil HAyKH; (PU3HIECKH TPaMOTHOE
HOBe/IeHHE B IPO(ECCHOHATILHON AesTEIbHOCTU U OBITY IPH 00pAILCHUH ¢ IPUOOpaMu U yCTPOHCTBaMU;

3.1.2|- rOTOBHOCTB K IPOJIOIDKEHUIO 00pa30BaHMs U OBBIILIEHHUS KBUTU(QHUKAIIMU B N30paHHON PO(hecCHOHATEHON A TeIbHOCTH
1 00BEKTUBHOE OCO3HAHUE POJIU (PU3HUECKUX KOMIIETCHIUH B 3TOM;

3.1.3|- ymeHue ucnonb30BaTh JOCTHKEHUS] COBPEMEHHOH (DU3UUECKOM HayKH U (PU3NUECKUX TEXHOJIOTUIl 1JIs OBBIICHHS
COOCTBEHHOTO MHTEIIIEKTYAIbHOTO Pa3BUTHS B BEIOPAHHOM MPO(eCCHOHAIBHOMN e TeNbHOCTH;

3.1.4|- yMeHHE caMOCTOSTENIFHO TOOBIBATh HOBBIC IS ce0s (pU3MUECKIe 3HAHNUS, HCIIOIb3YS JUIS 3TOTO JOCTYITHBIE HCTOYHUKH
nHdopmarmu;

3.1.5|- ymeHue BeICTpanBaTh KOHCTPYKTHBHBIE B3aUMOOTHOLIECHHUS B KOMaHAE 110 PELICHUIO OOLIMX 3a7ad;

3.1.6(- ymeHue ynpaBiaTh CBOESH MO3HABATEILHON ESITEILHOCTBIO, IPOBOJUTH CAMOOLICHKY YPOBHSI COOCTBEHHOTO
MHTEIIIEKTYalIbHOTO Pa3BHUTHS;

3.2|MeTanpeaMeTHble pe3yJIbTAThI:

3.2.1|- ucnonbp30BaHUE PA3IMYHBIX BUJOB IIO3HABATEIbHOM JAEATEIbHOCTH JUIs pelIeHus QU3NIecKuX 3a1a4, IpUMEHEeHNE
OCHOBHBIX METOJIOB MO3HAHUS (HAOIIOICHHS, OMTUCAHUS, U3MEPEHHS, IKCTIEPUMEHTA) [T U3yUCHHUS Pa3IMYHBIX CTOPOH
OKpYXarollel JeHCTBUTENBHOCTH;

3.2.2|- ACIIONB30BaHNE OCHOBHBIX HUHTCIUICKTYaJIbHBIX OHepaHHfIZ IIOCTAaHOBKH 3a1a4H, (I)OpMyHI/IDOBaHI/Iﬂ THUIIOTE3, aHalln3a 1
CHUHTE3a, CPAaBHCHU, O606LL[CHI/IH, CHUCTEMATU3allUH, BBIABJICHUSA IIPUINHHO-CJICACTBCHHBIX CBS[3CI>1, IIOMCKa aHaJIoros,
(bOpMyJ'H/IpOBaHI/IS[ BbIBOJOB U1 U3YYCHUS PA3JIMYHBIX CTOPOH (bI/IBI/I‘-IQCKPIX O6’I>€KTOB, SIBJICHUH U mpoueccoB, C KOTOPbIMU
BO3HHUKaACT HCO6X0,HI/IMOCTI) CTAJIKUBAaTbCA B HpOd)eCCHOHaJII)HOi/II cd)epe;

3.2.3|- yMeTb reHepUpPOBaTh UJICH U OIPEICISATh CPEACTBA, HEOOXOAUMBIC JUIS UX PeaTU3alliH;

3.2.4|- YMETH UCIOJIb30BATH PA3JIMYHBIC UCTOYHUKHA IJIA MOJTYUCHUA d)HSH‘IeCKOfI I/IH(I)OpMaHI/II/I, OLICHUBATH €€ JOCTOBCPHOCTD,

3.2.5|- ymeTs aHAMM3UPOBATH U MPENCTABIATh MHOOPMAIHIO B Pa3IMYHBIX BUAAX;

3.2.6]- ymMeTb myOJUYHO NPEACTABIIATH PE3yIbTaThl COOCTBEHHOTO HUCCIIEIOBAHMUS, BECTH TUCKYCCHH, JOCTYITHO U TAPMOHUYHO
coueTas cofep)kaHre U GopMel peacTaBIsieMOl HH(pOpMaLny;

3.3|IIpeaMeTHbIE Pe3y/IbTATHI:

3.3.1|- chopMupOBaHHOCTD TIPEACTABICHUI O POJIU U MeCTe (PUUKH B COBPEMEHHOW HayYHOH KapTHHE MUpa; MOHUMaHUE
(u3nUeCcKoi CYIIHOCTH HAOM0AaeMbIX BO BeeneHHO SBIeHU, posin QU3MKK B POPMUPOBAHUU KPYro3opa u
(GYHKIMOHATBHOM TPAMOTHOCTH YETIOBEKA JIJIsl PEICHHUS MPAKTHYSCKUX 3a1ad;

3.3.2|- Bnagenne ocHOBOMONAralOMMMH (HU3MYECKUMH TTIOHATHSIMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH ¥ TEOPUSIMHU; YBEPEHHOE
HCIOJIb30BaHuEe (PU3NUECKON TEPMUHOJIOTHH U CUMBOJIMKH;

3.3.3|- BnazeHre OCHOBHBIMH METOJ]AMU HAYYHOTO MTO3HAHWS, UCTIOIb3YEMBIMH B (PH3HKE: HAOIIOJICHUEM, OMTMCAHHEM,
H3MEPEHHEM, SKCIIEPUMEHTOM;




3.3.4|- ymenus oOpabaTeIBaTh pe3yabTaThl H3MEPEHUI, 0OHAPYKHUBATh 3aBUCUMOCTh MEXAY (PU3NIECKUMU BEININHAMH,
OOBSICHATH MOJIyYEHHBIE PE3YJIbTAThI U 1€J1aTh BHIBOJIBL;

3.3.5|- copmMupoBaHHOCTH YMEHUS pelIaTh HU3UUECKUE 3a1a4u;

3.3.6]- copMHUPOBAHHOCTH YMEHHS IIPUMEHSTH MOTyIeHHBIC 3HAHHSA JUIs OOBSACHEHHUS YCIOBHI MPOTEKaHN QU3HIECKHX
SIBTIEHUH B IpUpoJie, NpodeccuoHanbHOU chepe U Ui NPUHATUS IPAKTUUECKUX PEICHUH B IOBCEHEBHOM XKU3HH;

3.3.7]- chopMUpPOBAHHOCTH COOCTBEHHOM MO3HIIUK [0 OTHOIICHUIO K (PU3MUECKON HH(OpMAIIHH, ITOTydaeMOi U3 pa3HBIX
HCTOYHHKOB.




4. COAEP KAHUE JTUCIMIIJIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE I10 TEMAM (PA3JEJIAM) C

YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKA

JEMUYECKHNX YACOB 1 BUJOB YYEBHBIX

Kon HanmeHoBaHue pa3/e10B H TeM /BH] Cemectp / Komneren-
Yacos Jlutepatrypa | Ilpumeuanue
3aHATHUS 3aHATUS/ Kype 1107071
Pazgen 1. Mexanuka

1.1 Tema 1.1. Beenenue. 1 2 Jlekus-
®dusuka - pyHIaMeHTaIbHAsI HAyKa O IPUPO/IE. 23 BH3yaJH3aIys,
EcrecTBeHHO-HaY4HBIH METOJI TIO3HAHHS, €TO aKTHBHOE
BO3MOYHOCTH U TPaHHILIbI IPUMEHUMOCTH. cllylIaHue
OKCIEpUMEHT ¥ TEOPHS B IPOLIECCE O3HAHUS
npuposl. MozaenupoBanue GpU3NIECKUX
SIBIICHUH ¥ TIpo1ieccoB. PoJb sSxcniepuMenTa u
TEOPHUH B IIPOLIECCE MO3HAHUS TPUPO/IBI.
®uznyeckas BenuuuHa. [lorpemnoctu
u3MepeHui pusndeckux BenndnH. Ousnueckue
3aKOHbI. [ paHHIIBI IPUMEHUMOCTH (PU3NUECKUX
3akoHOB. [ToHsATHE 0 Pr3HMUECKOil KapTHHE MHUpa.
3HaueHue (PU3UKH IPU OCBOCHUHU NpodeccHit
CIIO u cuenumansuocreii CI1IO. BoBneuenne
CTYJCHTOB B IPO()OPUCHTAIIIOHHYIO
nesitenbHOCTh. [lonnepxkanue
po¢eCCUOHANBHBIX TPAJUINN U
KYJIbTUBHPOBAaHHUE MIPUBEPKEHHOCTU
CTyJCHYeCTBa K ocBanBaeMoi npodeccuu. /Jlex/

1.2 Tewma 1.2. ®dusnueckue U3MepeHHUsL. 1 2 Jlexnus-
PasnuuHble U3MEpUTENbHBIC TIPUOOPHI 23 BH3yaJH3aIus,
(MeH3ypka, TMHAMOMETp U 1ip.). Lludpossie aKTHBHOE
NIEKTPONPHOOPEI. MexaHnvecKue CIIylIaHue
anekTponpudopsl. VMcnons3oBanue mpuOOpoB Ha
xKelne3How mopore. /JIex/

1.3 Tema 1.3. MexaHu4ecKoe ABMKEHHUE U €TO 1 2 JI1.1 Jlexmusi-
XapaKTEePUCTUKH. 2133 BHU3yaJH3aIus,
Kunemartuka. Mexannueckoe IBHKEHUE. AaKTUBHOE
[Tepememenwue. [Iyte. CkopocTh. YcKopeHHe. CITyLLIaHHE
/JTex/

1.4 Tema 1.4. Buanl 1BMKCHHUS. 1 2 JI1.1 Jlexmus-
PaBHOMEpPHOE MPSMOTMHEHHOE IBIKEHUE. 2133 BHU3yaJH3aIus,
PaBHONEpeMeHHOE MPSIMOTMHEWHOE TBU)KEHHUE. AaKTUBHOE
/Jex/ ClylaHue

1.5 Tewma 1.4. I'paduueckoe onvcaHue IBUKEHUS. 1 2 JI1.1 Jlexrmusi-
I'paduueckoe npencTaBacHne paBHOMEPHOTO 1 2133 BHU3yaJH3aIus,
PaBHONEPEMEHHOT'O TPSMOJIMHEHHOTO AKTHBHOC
nBrokeHust. /JIex/ CIIylIaHue

1.6 Tema 1.5. CBoOonHOe nanenue. /Jlex/ 1 2 JI1.1 Jlexums-

D133 BH3YyaJH3aIus,
AKTHBHOC
CIIylIaHue

1.7 Tema 1.6. JIBikeHue Temna noj yriaoM K 1 2 Jlexmusi-

ropu3oHTy. /JIex/ 23 BHU3yaIu3alys,
AKTHBHOC
CIIylIaHue

1.8 Tema 1.7. PaBHOMEpHOE IBM)KEHNUE 110 1 2 JI1.1 Jlexmusi-

OKpYXHOCTH. /JIek/ 31093 BHU3yaIu3alys,
AKTHBHOC
clylaHue

1.9 Tema 1.8. Cuinbl B MEXaHHKE. 1 2 JI1.1 Jlexnus-
Cuna. Cuitel B Mexanuke. Cuia Tspkectu. Bec. 2103 BHU3yaJH3aIys,
Cuna peakuuu onopsl. /JIex/ AKTUBHOE

CllylIaHue

1.10 Tema 1.8. Cuibl B MEXaHHKE. 1 2 JI1.1 Jlexnus-
Cuna tpenus. Cuna ynpyroctu. [Ipumenenne 2103 BHU3yaJIH3aIys,

CHJI B IPUPOJIE U TexHUKe. /JIex/ aKTHBHOE

CllylIaHue




1.11 Tema 1.9. 3akonsl Mexanuku HeroToHa. JI1.1 Jlexnms-
[Iepss1ii 3akoH HptoToHA. BTopoii 3akoH 21093 BU3yaIu3alys,
Herorona. OCHOBHO# 3aKOH KJIaCCUYECKOM aKTHBHOE
nuHamuku. Tpernit 3akoH HeroToHa. Macca. CIIyLlIaHHE
Crioco05! n3MepeHust Macchl Tell. /Jlex/

1.12 Tema 1.9. Cnoxenue u npoerupoBanus cui. /Jlex/ JI1.1 Jlekmus-

2133 BHU3yaJH3alus,
aKTHBHOE
CITylIaHue

1.13 Tema 1.9. Ilpumenenue 3akoHoB HproToHa. JI1.1 Jleknus-
[Ipumenenune 3akoH HproToHA B )KM3HH U TEXHUKE. 2133 BH3yaJIH3aIus,
/J1ex/ aKTHBHOE

clIylaHue

1.14  |Tema 1.9. JTaboparopHas padota Nel «3y4yenue J1.1 Pa6oTa B MasnbIx
0COOEHHOCTH CHJIbI TPEHHS (CKONIBKEHHS)». 31 53 rpynmax
HayuHo-nccnenoBarensckast AeTeIbHOCTD
cTyzeHToB. /JIa6/

1.15 Tema 1.9. JTabopaTopnas padota Nel «3ydenue J1.1 PaboTta B ManbIx
0COOEHHOCTH CHJIBI TPEHHS (CKOJIBKCHHU )». 2133 rpymmax
Hay4Ho-uccienoBarenbckas AeATeIbHOCTh
cTyneHToB. /J1a6/

1.16 Tema 1.10. 3ak0H BCEeMHPHOTO TSATOTEHIISL. JI1.1 Jlexums-
3aKOH BCEMUPHOTO TAroTeHus. [ paBUTAIIMOHHOE 3133 BU3yaHu3alys,
nose. /Jlex/ aKTHBHOE

ciTylaHue

1.17 Tema 1.11. Umnynec Tena. /Jlex/ J1.1 Jlexrms-

3153 BU3yaJIn3alus,
aKTHBHOE
clTylaHue

1.18 Tema 1.11. 3akoH coxpaHeHHST UMITYTIbCA. JIT.1JI1.2 Jlexums-
3aKoH cOXpaHEHHs UMITYJIbca. Buabl ynapos: 219233 BU3YyaJIU3alIHs,
a0COJIFOTHO YNIPYTHIl U aOCONMIOTHO HEYIPYTHid aKTHBHOE
ynapsl. PeaktuBHoe aBuxenue. /Jlex/ CIyIIaHNe

1.19 Tema 1.11. JTaboparopnas pabota Ne2 «/3ydeHue JI1.1 Pa6ora B Manbix
3aKOHA COXPaHEHUS UMITYJIbCay. 21933 rpymnmnax
HaydaHo-nccnenoBarensckast AeTeIbHOCTD
cTyzeHToB. /JIab/

1.20  |Tema 1.11. JTaGoparopHas pabota Ne2 «/3y4yenue J1.1 PaboTta B ManbIx
3aKOHA COXPAaHEHUS UMITYIIHCay. 2133 rpymmax
Hay4Ho-uccrenoBarenbckas AeTeIbHOCTh
ctyneHToB. /J1ab/

1.21 Tewma 1.12. Mexannueckast paboTa, MOIITHOCTb, JI1.1 Jlexums-
SHEPIHUs. 21933 BU3yaln3alus,
Paborta. MomHocTs. KnHetnueckasi SHeprHs. aKTHBHOE
IMortenuansHas sneprus. /JIex/ cllylIaHue

1.22 Tema 1.12. 3aKoH coXpaHEHHs SHEPTUH. JI1.1J11.2 Jlexumsi-
3akoH coxpaHeHus sHeprun. [IpuMenenue 3akoHa 213293 BU3yaJIH3alys,
COXpaHEeHWs SHEPTHH B KHU3HU. /JIek/ aKTHBHOE

clylaHue

1.23 Tewma 1.12. JTaboparopHrast pabora Ne3 JI1.1 Pabota B MabIx
«CoxpaHeHne MEXaHUYECKOW IHEPTHU MIPH 2193 rpymnmax
JBIDKCHHUH TEJa MOJ| IEHCTBUEM CHJI TSHKECTH U
ynpyroctuy». HayuHo-uccienoBarenbckas
JeSITENIbHOCTh CTYCHTOB. /J1a6/

1.24 Tema 1.12. JlaGoparopHast pabora Ne3 JI1.1 PaGota B ManbIx
«CoxpaHeHre MEXaHMYECKON 3HEPTHU NPU 21053 rpymmnax
JBIDKEHHHU TeJa MOJ| ICHCTBUEM CHJT TSDKECTH U
ynpyroctuy». HayuHo-uccienoBarenbckas
JeSITEeIbHOCTh CTYeHTOB. /J1a6/

1.25 Tema 1.13. JlaBnenue ra3a, >xuiKocTeil 1 TBEPABIX JI1.1 Jlekmus-
Tell. 21 BH3yaJIH3aIys,
[laBnenue. JlaBneHue rasa, >KuaAKOCTEN U TBEPABIX aKTUBHOE
ten. [IpumMeHeHne naBieHus B )Ku3HH. /JIex/ clylaHue




1.26 Tema 1.14. [InaBanue Te. J1.1 Jlexnms-
Cuna Apxumena. [InaBanbe Ten. Mcnonb3oBanue 21 BU3yaIu3alys,
IUTaBaHUS Tel B TexHUKe. /JIex/ aKTHBHOE

ciIylaHue

1.27 Koncynpranus /Konc/

Paznen 2. MoaekyasipHas ¢pusuka u
TEPMOAMHAMHKA

2.1 Tewma 2.1. OCHOBHBIE MOJIOKEHUST MOJIEKYIISIPHO- JI1.1 Jlexums-
KMHETHYECKOH TEOPHH. 0193 BU3yallU3allys,
OCHOBHBIE TTOJIOKEHHST MOJIEKYIISIPHO- aKTHBHOE
KMHETHYECKOH Teopuu. Pasmepsl 1 Macca MOJIEKYII ClIylaHue
u atoMoB. bpoyHoBckoe aBmwxkenue. Juddysus.

CHJIBI ¥ QHEPTHS MEKMOJICKYIISIPHOTO
B3aumo/eiictBus. CTpoeHHne ra3000pa3HbIX,
KHUJKHUX U TBEPABbIX Tell. CKOPOCTH JABHKCHHS
MOJIEKyI U UX uzMepenue. /Jlex/

2.2 Tema 2.2. Mozenb uaeansHOro rasa. J1.1 Jlexnus-
WneanbHeiii ra3. JlaBnenue raza. OCHOBHOE 2153 BU3yaIHu3alys,
ypaBHEHHE MOJIEKYJISIPHO-KHHETHIECKON TEOPUH aKTHBHOE
ra3oB. Temneparypa u ee uamepenue. AGCOITIOTHBIN clTylaHue
HYJb TeMIepaTypsl. TepMoarHaMUYecKast IIKana
TeMIeparypsl. Y paBHEHHE COCTOSIHUS HJIEaIbHOTO
raza. MossipHas ra3oBast moctosiHHast. /JIex/

2.3 Tewma 2.3. YpaBHenus Menneneesa - Kianeiipona. J1.1 Jlexums-
/Jex/ 2153 BU3YyaJIU3aIHs,

AKTHBHOE

CITylIaHue

2.4 Tewma 2.4. T'azoBble 3aK0oHBI. /JIex/ J1.1 Jlexums-
2133 BH3yaJH3aIus,

AKTHBHOE

CITylIaHue

2.5 Tewma 2.4. I'padpuueckoe nzo0paxenne J1.1 Jlexmms-
u3omnporueccos. /JIex/ 2153 BU3yaJIU3aIlHs,

AKTUBHOC
CITylIaHue

2.6 Tewma 2.5. BaaxxHOCTH BO3ayXa. J1.1 Jlexnms-
CaoiicTBa mapoB. HaceimeHHsiii map u ero 2133 BHU3yaJH3alus,
cBoiicTBa. AOCOIIIOTHASI M OTHOCHTEIIbHAS AKTHUBHOE
BJI&YKHOCTH Bo31yxa. Touka pockl. [leperpeTsrii map CITylIaHue
U €ro UCIOJIb30BaHUE B TeXHUKE. /JIex/

2.7 Tema 2.5. JTabopaTopnas pabota Ne4 «I3mepenue J1.1 PaboTta B ManbIx
BIIQXKHOCTH BO31yXay. HayaHo-nccinenoBarensckas 2133 rpymmax
JeSITEeNIbHOCTh CTYeHTOB. /J1ab/

2.8 Tewma 2.6. Moaenb CTpoeHHS )KUAKOCTH. JI1.1 Jlexuns-
CBoiicTBa )XHIKOCTEH. XapaKTePUCTHKA KUIKOTO D1 33 BU3yaJIU3alus,
COCTOSIHUS BelecTBa. [loBepXHOCTHBIH cioi AKTUBHOE
KHUIKOCTH. BHCpFI/IH IMOBCPXHOCTHOTO CJIOA. CJIylIaHue
SIBNeHUsI Ha TPAHUIIE )KUIKOCTH C TBEPABIM TEJIOM.

Kanunsipasle sBnenus. TernoBoe paciupeHue
)uakocreit. /JIex/

2.9 Tema 2.6. JTabopaTopnas pabota Ne5 «3mepenue J1.1 Pabota B manbIx
IIOBEPXHOCTHOTO HATSKCHUS KUIKOCTH. 2133 rpymmax
HayuHo-nccnenoBarenbckas AesTeIbHOCTb
cTyzeHToB. /JIa6/

2.10 Tewma 2.7. Monenb cTpoeHUs TBEPABIX TEI. JI1.1 Jlexuns-
CBoiicTBa TBepABIX TeJl. XapaKTepUCTHKA TBEPIOTO 21093 BHU3yaIu3alys,
COCTOSIHUS BEIIECTBA. YIIPYTHe CBONCTBA TBEPABIX AKTUBHOE
ten. 3akoH ['yka. MexaHu4yeckue cBOiicTBa TBEPIBIX ClylIaHue
ten. TernoBoe pacumpeHue TBepAbIx Ted. /JIex/

2.11 Tema 2.7. JTabopaTopnas padota Ne6 «3yuenue J1.1 PaboTta B ManbIx
TEIUIOBOTO PaCIIUPEHHS TBEPABIX TEID. 0193 rpymmnax

Hay4Ho-uccrenoBatenbckas AeTeNIbHOCTh
crynenTos. /J1ab/




2.12 Tema 2.8. BHyTpeHHsIst SHEPrusi 1 crocoObl eé JI1.1 Jlexuns-
H3MCHCHHS. D1 33 BU3yaIu3alys,
OCHOBHBIE TTOHATHS U ONPEICIICHNS aKTHBHOE
TEPMOIMHAMUKHU. BHYTpEHHSs1 SJHEPrHsi CUCTEMBI. ciIylaHue
BHyTpeHHss SHeprus uaeanbHOro raza. Pabora u
TeIIoTa Kak (opMbl iepeaun sHepruu. /JIex/

2.13 Tema 2.9. ®a3oBbie Iepexobl. JI1.1 Jlexus-
®azoBrlit epexoa. Vcnapenne u KOHAEHC AN, 2133 BH3yaJH3aIus,
Kunenue. 3aBHcHMOCTb TeMIEpaTypbl KUIIEHUS OT aKTHBHOE
nasneHus. [lnaBieHue u kpucrammusamnus. /Jlex/ ClylaHue

2.14 Tema 2.9. TerutooOmeH. JI1.1J11.2 Jlexnns-
YpaBHeHue TerioBoro 6ananca. TernaooOMeH B 215233 BU3YyaJIU3aIIHs,
JKU3HH C UCTIOJIb30BaHNEM ypaBHEHUS TEILIOBOTO aKTHBHOE
Oananca. /Jlex/ clylaHue

2.15 Tewma 2.10. IlepBoe u BTOpoe Havaio J1.1 Jlexnns-
TEPMOTUHAMHUKH. 2133 BH3yaJH3aIus,
[lepBoe Havano TepMOANHAMUKHI. Aa0aTHBIN aKTHBHOE
nporiecc. Bropoe Hauano repmMoauHaMuku. /JIex/ ClylaHue

2.16 Tewma 2.11. TerioBbie qBUTATEIH. JI1.1 Jlexmusi-
[puammn netctBus TerutoBoi Mamwabl. KI1TJT 2133 BH3yaJH3aIus,
TEIUIOBOTO JIBUTATENS. XOJIOMIIbHBIE MAIIUHBI. AKTHBHOE
Tennoseie apurarenu. OxpaHa npuposl. /JIex/ ClylaHue

2.17 Tewma 2.11. Beunsrit neuraress. /Jlex/ JI1.1 Jlexmusi-

2133 BH3yaJH3aIus,
AKTHBHOE
CITynIaHue
2.18  |Koncynbranus /Kone/
2.19  |Koncynsranus /Kone/
Paznea 3. DiekTpoAMHAMHKA

3.1 Tema 3.1. DnexTpocTaTuKa. JI11 Jlexums-
Onekrpuzauus. Ee Buabl. DneKTpOoCKom. 21 93 BU3YyaJIU3alIHs,
DJIeKTpUYECKHE SBJICHUS B TIPHPOIE U TEXHHUKE. aKTHBHOE
/JTex/ CllylIaHue

3.2 Tewma 3.2. DnexTpudeckue 3apsabl U UX JI1.1 Jlexums-
B3aUMOJIEICTBUE. 01 33 BU3yalu3alys,
DJIeKTpUUeCKHe 3apsiIbl. 3aKOH COXPaHEeHHS aKTHBHOE
3apsna. 3akoH Kynona. /Jlex/ clylaHue

33 Tewma 3.3. DnexTpuyeckoe moie 1 ero JI11 Jlexums-
XapaKTEePUCTUKH. 21353 BU3yaIH3alys,
Drektpuueckoe nojie. HanpspkeHHOCTh aKTHBHOE
ANeKTpUdecKoro mois. [IpuHimn cynepno3uuum clylaHue
nosteii. PaboTa cHi1 3JIeKTPOCTaTHYECKOTO TIOISL.

[Torenuunan. Pa3HOCTh MOTEHIMATIOB.
DKBUTIOTEHIMAIBHBIE TOBEPXHOCTH. CBS3b MEXKIY
HANpPSHKEHHOCTHIO U PA3HOCTHIO MOTECHIHAJIOB
ANIEKTPHYECKOTO oS /JIek/

34 Tewma 3.4. IMdAEKTPUKH B DIIEKTPUIECKOM TIOJIE. JI1.1 Jlexumsi-
JMDIeKTPUKH B 3JIEKTPUIECKOM ITOJIE. 21353 BU3yaJH3alys,
[onspuzanms TU3IeKTpUKOB. /JIek/ aKTHBHOE

CITylLIaHue

35 Tema 3.5. Konnencaropsl. JI1.1 Jlexnms-
[IpoBOIHMKH B 3JEKTPUIECKOM IIOJIE. 21353 BU3yaJIH3alys,
KonaeHcaTopbl. DHeprus 3apsHKeHHOTO aKTHBHOE
KOHJIEHCATOPa. DHEPIusl SNEKTPUIECKOTO MO, CITyLIaHue
Hcnonb3oBaHne KOHICHCATOPOB B TexHUKe. /JIex/

3.6 Tema 3.5. IlocnenoBaTenbHOE U apajieIbHOE JI1.1 Jlexumsi-
COEJMHEHHNE KOHIEHCATOPOB. 01 393 BU3yalu3alus,
CoenuHeHNe KOHICHCATOPOB B OaTapeto. /Jlex/ aKTHBHOE

CITylIaHue

3.7 Tema 3.5. CMemaHHOe COeJMHEHHE JI1.1 Jlexnus-
KOHZICHCAaTOPOB. 2103 BH3yaJIH3aIys,
CoennHeHue KOHeHCaTopoB B Oarapeto. /Jlex/ AKTUBHOE

CITylIaHue

3.8 Tema 3.6. DnekTpuyecKuil TOK U €ro J1.1 Jlexnus-
XapaKTEePUCTHKH. 2103 BHU3yaJIH3aIys,
OJeKTpuYecKUi TOK. Y CIIOBHS, HEOOXOUMBbIE IS aKTHBHOE
BO3HUKHOBEHUS U MOJAEPKAHUS HIIEKTPHIECKOTO CITylIaHue

Toka. Cuja TOKa M INIOTHOCTh ToKa. /JIex/




3.9 Tewma 3.7. DnexTprudeckoe CONPOTHUBIICHHE. JIT.1 Jlexuns-
Onekrpuyeckoe conporusneHue. Ilpupona 21093 BU3yaIu3alys,
BO3HUKHOBEHHS JJIEKTPHUECKOTO COIPOTHBICHHSL. aKTHBHOE
3aBUCUMOCTb HJIEKTPUYECKOTO CONPOTHBIICHUS OT ciIylaHue
Marepuaa, JUIMHBI 1 IO TONIePEeYHOTo
ce4eHUs IIPOBOJHHUKA. 3aBUCHMOCTh
NIEKTPHYECKOTO CONPOTHBIEHHS IIPOBOJHUKOB OT
Temneparypsl. Pesucrop. Buasl pe3auctopo u ux
IpUMEHEHHUe B TeXHHKe. /JIek/

3.10 Tewma 3.7. [locnenoBaTensHOE U apauieIbHOE JIT.1 Jlexuns-
COEIMHEHUE CONPOTHUBIICHUI. D133 BU3yaIHu3alys,
CoeMHEeHUE IPOBOIHUKOB. /JIek/ AKTHBHOE

ClIylaHue

3.11 Tewma 3.7. CMmemanHOe coeANHEHNE JI1.1 Jlexums-
COIPOTHBIICHUH. D1 33 BU3yaIHu3alys,
CoeMHEeHUE IPOBOIHUKOB. /JIek/ AKTHBHOE

clIylaHue

3.12  |Tema 3.7. JJabopaTopnas pabota No7 J1.1 Pa6oTa B ManbIx
«OnpezeneHye TeMIepaTypbl HUTH JIAMITBI 3133 rpymmnax
HakanuBaHWs. HaydHo-MccmenoBaTenbpekas
JeSITEeNbHOCTh CTYIeHTOB. /J1ab/

3.13 Tewma 3.7. JTabopaTopnast pabota No7 J1.1 PaboTta B ManbIx
«Ormpenenenne TeMnepaTypbsl HUTH JTaMIIBI 2133 rpymmax
HakanuBaHus». HaydHo-uccrenoBarenbekas
JeSITEIbHOCTh CTYCHTOB. /J1a6/

3.14  |Tema 3.8. 3akon Oma 15l y4acTKa LICIH. J1.1 Jlexums-
Hanpsokenue. 3akon Oma i yyacTka 1enu 0e3 2133 BH3yaJH3aIus,
OJC. /Jlex/ aKTHUBHOE

clTylaHue

3.15 Tewma 3.9. CoennHeHne MPOBOTHUKOB. JI1.1 Jlexums-
CuJa TOKa 1 HanpsDKEHUE TPU MT0CIIeI0BATEILHOM U 3133 BU3yaIU3alys,
napauieIbHOM coeTuHeHH . /Jlex/ aKTHBHOE

clylaHue

3.16 Tema 3.9. Buabl ClIOXHBIX coequHEHUA. /JIek/ JI1.1 Jlexums-

21933 BU3yalIn3alus,
aKTHBHOE
clylaHue

3.17 Tema 3.9. JTabopaTopnas padota Ne8 «3yuenue JI1.1 PabGora B MabIx
3akoHa OMa JUI y4acTKa LIeTH, I0CIeA0BaATEIbHOTO 21933 rpymnmnax
1 TAPAJUIENEHOTO COSANHEHUS IPOBOTHUKOBY.

Hay4Ho-uccrienoBarenbckas AeTeIbHOCTh
cTyneHToB. /J1ab/

3.18 Tema 3.9. JTabopaTopnas padota Ne§ «I3yuenue J1.1 PaboTta B ManbIx
3akoHa Oma [T y9acTKa IIeTH, TOCIeI0BaTeILHOTO 2133 rpymmax
Y MapaJuIeIbHOTO COCAMHEHHS IPOBOIHUKOBY.

Hay4Ho-nccnenoBarenbekas AesTeIbHOCTD
cTyzneHToB. /J1a6/

3.19 Tema 3.10. 3akon Oma 111 3aMKHYTOU IIETIH. JI1.1 Jlexuns-
Wcrounuk Toka. Buabl HICTOYHUKOB TOKA. D1 33 BU3yaJIU3alus,
DJIEKTPOABIKYIIAS CHJIa HCTOYHHUKA TOKA. 3aKOH AKTHBHOC
Owma jist moJtHoi nenu. /JIex/ CITyLLIaHHE

320 |Tema 3.10. Coenunenue D/IC B Oarapero. J1.1 Jlexums-
CoenmHeHne HCTOYHHUKOB 3JIEKTPUUECKON SHEPTHH 21053 BHU3yaIu3alys,
B Oarapeto. /JIex/ AKTHBHOC

CITynIaHue

3.21 Tema 3.10. JlaGoparopHast pabora Ne9 «M3mepenue JI1.1 PaGota B Manbix
O/1C 1 BHyTpEHHETO CONPOTHUBIICHUS HCTOYHHKA 21053 rpymmnax
ToKa». HayuHo-uccnenoBaTenbekas AeaTeIbHOCTh
cryneHTos. /J1ab/

3.22  |Tema 3.10. JlaboparopHas padota Ne9 «M3mepenue J1.1 PaboTta B ManbIx
3J1C 1 BHYTPEHHETO CONPOTUBIIECHUSI HCTOUHHUKA 0193 rpymmnax

Toka». HayuHo-uccnenoBaTenbckas AeITeIbHOCTh
cryneHTos. /J1ab/




3.23 Tema 3.11. PaboTa 1 MOIIHOCTB AJIEKTPUIECKOTO JI1.1
TOKa. 21053
PaboTa 1 MOIIHOCTB 3JIEKTPHUYECKOTO TOKA. 3aKOH
Jlxoynsa-Jlenna. TernoBoe neiicTBre TOKa.

Hcnonb3oBaHue TENIo0BOro AEHCTBUA TOKA B
TexHuke. /Jlex/
3.24  |Tema 3.12. KIIJ] anextpuueckoii nenu. /Jlex/ J1.1
21933

3.25 Tewma 3.12. JlaboparopHast pabora Nel0 J1.1 Pa6oTa B MasnbIx
«Onpeznenenne K03pPUIHUEHTA TOIE3HOTO 2193 rpymmnax
JEHCTBHSI SJIEKTPUIECKOTO YATHUKAY.

HayuHo-uccrenoBarenbckas AeATeIbHOCTD
cryneHTos. /J1ab/

3.26 Tewma 3.12. JIaboparopHast pabora Nel0 J1.1 PaboTta B ManbIx
«Ormpenenenue K03 UIMEHTA MOJIE3HOTO 2193 rpymmnax
JEUCTBUS AIEKTPUUYECKOTO YaHUKAY.

HayuHo-nccnenoBarensckast AeTeIbHOCTD
cTyzeHToB. /JIa6/

3.27 Tema 3.13. DnekTpudeckuii TOK B JI1.1 Jlexums-
MOJIYPOBOHUKAX. 3133 BU3YyaJIU3alIHs,
DIEeKTPUIECKUN TOK B MOIYIIPOBOTHUKAX. aKTUBHOE
CoOcTBeHHAs TPOBOANMOCTH MOTYIPOBOTHUKOB. CITylIaHue
[TpumecHast IPOBOAUMOCTH MOJIYITPOBOTHHKOB.

/JTex/

3.28 Tewma 3.13. [ToaynpoBOJHUKOBBIE TIPHOOPHI. JI1.1 Jlexums-
[TpumMeHeHune MoTynpoOBOTHIKOB Ha KeJIe3HOH 3133 BU3yaJIn3alus,
nopore. /JIex/ aKTHBHOE

CllylIaHue

3.29 Tewma 3.14. MarautHoe TOJIE U €70 XapaKTEPUCTHKH. JI1.1 Jlexums-
MarnutHoe nosie. Bektop HHAYKIIMN MarHUTHOTO 3133 BU3yaJIA3aLus,
1oJs. MarHUTHBIH TOTOK. /JIek/ aKTHBHOE

CllylIaHue

3.30 Tema 3.15. JIelicTBHS MAarHUTHOTO ITOJIS. JI1.1 Jlekmus-
JleiicTBrEe MarHUTHOTO MOJIA HA TPSIMOJIMHEHHBIN 2133 BU3yaIH3alys,
MIPOBOJIHUK C TOKOM. 3aKOH AMIIepa. aKTHBHOE
B3aumoneiictBue TokoB. PaboTa 1o nepemMenieHuio cllylIaHue
MIPOBOJIHHMKA C TOKOM B MarHUTHOM Tioite. JleficTBue
MarHMTHOTO TOJISI Ha ABWXKYInicS 3apsin. Cuna
Jlopenua. Onpenenenue yaeapHOTO 3apsia.

Yckopurenu 3apspkeHHbIX yactull.  /JIex/

3.31 Tewma 3.16. SIBnenue >7eKTPOMArHUTHON HHITYKITUH. JI1.1 Jlexums-
OJeKTpOMarHUTHasE MHAYKIUS. DJISKTPOMarHuTHas 2193 BU3yaIH3alys,
HHIYKIUS. BuxpeBoe anekTpraeckoe moie. aKTHBHOE
CaMOUHAYKIMS. DHEPTusi MarHUTHOTO nous. /JIex/ cllylaHue

3.32 Tewma 3.16. JIaboparopnast pabora Nell «3yuenune JI1.1 Pabota B MabIx
SIBJIEHMS 3JIEKTPOMATHUTHON MHIYKLIM. 01093 rpymnmnax
HayuHo-nccnenoBatenbekas AesTeIbHOCTD
cTyzeHToB. /JIa6/

3.33 Tema 3.16. JlaboparopHast pabota Nel 1 «3yuenue J1.1 PaboTa B ManbIx
SIBJICHUS DJIEKTPOMArHUTHON MHYKIIVM. 21053 rpymmnax
Hay4Ho-nccrenoBarenbckas AeITeIbHOCTh
cTyneHToB. /J1ab/

3.34  |Koncynpranus /Konc/

3.35 Koncynwranus /Konc/

Paznen 4. Kojie0OaHus1 ¥ BOJIHBI

4.1 Tema 4.1. Mexanudeckue KojeOaHusl. JI1.1 Jlekmus-
Mexanundeckue konebanus. KonebareiapHoe 2193 BU3YyaJIU3alIHs,
JBIDKeHHE. ['apMoHuUecKue KonebaHusl. aKTHBHOE
CBo0OoiHbIC MeXaHUYeCKUe KoneOanus. JInHelHbie CIyIIaHue

MEXaHUYECKHE KOJIeOaTENbHBIE CHCTEMEL.
[peBpaiiieHne 3HEprUn NpHU KOJIeOaTeIbHOM
nBikeHrd. CBOOOHBIE 3aTyXaroIHe
MeXaHUUYEeCKHe KoyieOaHus. BeIHYXIeHHbIC
MexaHudyeckue Kojebanus. /Jlex/




4.2 Tema 4.2. MexaHu4ecKue BOJIHBL. J1.1 Jlexnms-
VYupyrue Bonssl. [lonepednsie u MpoJoabHbIE 21053 BU3yaIu3alys,
BOJIHBL. XapaKTePUCTHKY BOJIHBI. YpaBHEHNE aKTHBHOE
IUI0cKO# Oeryieil BosHbl. IHTEpdepeHnys BOJIH. ciIylaHue
[MonsTue o qudpaxiyu BoH. /Jlex/

4.3 Tewma 4.2. JTabopatopnast pabota Nel2 « zyuenue J1.1 PaboTta B ManbIx
3aBUCUMOCTH TIEpHOJIa KOJICOAHUI HUTSHOTO 2133 rpymmax
MAasITHUKA OT JUTMHBI HUTHY.

HayuHo-nccnenoBarensckast AeTeIbHOCTD
cTyzeHToB. /J1ab/

4.4 Tewma 4.2. JTabopatopnas pabota Nel2 «/3yuenue J1.1 Pa6oTa B ManbIx
3aBHCHMOCTH MEpHO/a KoJleOaHUi HUTSHOTO 3153 rpynmax
MasITHUKA OT JUTUHBI HUTHY.

Hay4Ho-uccrenoBarenbckas AeATeIbHOCTD
cTyneHToB. /J1a6/

4.5 Tewma 4.3. 3ByKOBbIE BOJIHBI. JI1.1 Jleknus-
3BYKOBBIE BOJHBL. YIIBTPa3BYK U €r0 IPUMEHEHHE. 2133 BH3yaJIH3aIus,
Wudpaspyk u ero npumenenue. /JIex/ aKTHBHOE

CITylIaHue

4.6 Tema 4.4. DnekTpoMarHuTHbIE KOJIeOaHNUSI. J1.1 Jlexums-
CBOOO/IHBIC AJICKTPOMArHUTHBIE KOJIeOaHusI. 2133 BHU3yaJH3aIus,
[IpeBpamenue sHeprur B KojaeOaTeIbHOM KOHTYpE. AKTHBHOE
3aryxaromue 3JIeKTPOMAarHUTHBIE KOJICOaHHsI. CITylIaHue
I'enepaTop He3aTYXAIOMIUX AJIEKTPOMArHUTHBIX
kosieOanuii. BeiHyKIeHHBIC
aneKTpuyecKue Konebanus. /JIex/

4.7 Tewma 4.5. [lepeMeHHBIN TOK. JI1.1 Jlexums-
[IepemenHsIii Tok. I'eHepaTop nepeMeHHOro TOKa. €] BU3yaJIA3aLus,
da3za, HauanbHas Ga3a u casura das. [eiicTryromiee AKTHBHOE
3Ha4YeHue Toka, HanpspkeHus u DJC. CIyIIaHNe
[IpumeneHne nepeMeHHOTO TOKa Ha KeJIe3HOH
nopore. /Jlex/

4.8 Tewma 4.6. BekropHble nuarpamma. JI1.1 Jlexums-
I'paduueckoe npencraBaeHne TOKa ¢ TOMOIIbIO €] BU3YyaJIU3alIHs,
BekTOpOB. /JIek/ AKTHBHOE

clylaHue

49 Tewma 4.7. ConpoTHBIIEHUE B LIETIH IEPEMEHHOTO JI1.1 Jleknus-
TOKa. €] BU3yaIn3alus,
AKTHBHOE COIIPOTHBIICHHE NIEPEMEHHOTO TOKA. aKTHBHOE
Cxun-3¢dext. Toxu BbIcOKO# 4acToThl. EMKOCTHOE cllylaHue
1 MHIYKTUBHOE COIPOTHBIICHHS EPEMEHHOTO
Toka. /Jlex/

4.10 Tewma 4.8. [TocnenoBaTenbHbIH KOJIeOATENbHBIN JI1.1 Jlexunsi-
KOHTYP. 21 BHU3yaJH3aIus,
IMocnenoBaTenbHOE COETUHEHNE PE3UCTOPA, AKTHBHOC
KaTYIIKU U KoHIeHcaTtopa. /JIex/ ClynIaHue

4.11 Tewma 4.8. Pe3onanc HanpspKeHHU. JI1.1 Jlexums-
Pe3onanca HampspkeHHH. Y clOBHE pe30HaHca 31 BU3yan3allus,
HanpsokeHui. /JIex/ aKTHBHOE

clylaHue

4.12 Tewma 4.9. [TapamrenpHbIN KoJIeOATEIBHBINA KOHTYP. JI1.1 Jlexknus-
[TapannensHO€ coeTMHEHNE KaTyIIKH, PE3UCTOpa U 21 BU3yaJIM3aLus,
KoHgeHcaropa. /Jlek/ aKTHBHOE

clylaHue

4.13 Tema 4.9. Pe3oHaHC TOKOB. JI1.1 Jlekmusi-
Pe3onanc TokoB. YcioBue pe3oHaHca TOKOB. /JIex/ €] BU3yan3anus,

aKTHBHOE
clylaHue

4.14 Tewma 4.10. Tpancdopmatop. Jlexnus-
Tpaucdopmatopsl. [Tonydenue, nepenava u BHU3yaJH3aIys,
pacnpenenenue >nexkTposHepruu. /Jlex/ AKTUBHOE

CITylIaHue

4.15 Tema 4.11. DnexTpo6e3011aCHOCTb. Jlexnus-
ITpaBuna TeXHUKH 6€30MTaCHOCTH PU BU3yaIn3anus,
9KCIUTyaTallly 3JIEKTPOYCTAaHOBOK Ha JKEJIEe3HOM aKTHBHOE
nopore. /Jlex/ clylaHue




4.16 Tewma 4.12. DneKTpoMarHUTHOE TIOJIE. JI1.1 Jlexuns-
ONeKTPOMarHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE 0193 BU3YyallU3allys,
I10JIe KaK 0coOBIil BUA MaTepHH. aKTHBHOE
OnexkTpomMarHuTHele BoJHbL. Bubpatop ['epua. ciIylaHue
OTKpBITHIH KOJIeOaTeNbHBIN KOHTYD. M300peTeHne
pamuo A. C. ITonoBbiM. [ToHsTHE O pagHOCBSI3H.

[TpuMeHeHne AMeKTPOMarHUTHBIX BOJH. /JIex/

4.17 Tema 4.13. Buasl 37€eKTPOMarHuTHOTO U3IY4EHUSI. J1.1 Jlexnus-
VYnbrpaduosneroBoe 1 HHPpPaKpPACHOE H3ITYYESHHUSI. 2193 BU3yaIHu3alys,
Pentrenosckue ny4u. MIx npuposa u coiictsa. aKTHBHOE
[Ipumenenue B TexHuke. /JIex/ CIyIIaHHE
Pazgen 5. OnTuka

5.1 Tema 5.1. 'eomerpuueckast mpupoaa CBETa. J1.2 Jlexuns-
IMpupona ceera. CKOpOCTb paclpoOCTpaHEHUs CBETA. 0293 BU3YyallU3allys,
3aKOHBI OTpakKEHHs U TIpeTIoMIIeHHS cBeTa. [lomHoe aKTHBHOE
orpaxenue. /Jlex/ ClIylaHue

5.2 Tema 5.2. JIun3sL. J1.2 Jlexnus-
JIunzel. Buasl mun3. Xo/ ydeid B pa3IHyHbIX 3233 BU3YyaJIU3alIHs,
mH3ax. [TocTpoeHne n3o0pakeHns MpeaMeTa B aKTHBHOE
nmH3ax. [Ipumenenune nun3. /JIex/ CllylIaHue

53 Tema 5.3. 3epkana. J1.2 Jlexmms-
3epxana. Bunsl 3epkan. Xox ydeit B pa3IuuHbIX 32233 BU3yaJIn3alus,
3epkanax. [loctpoenue n300pakeHus IpeaMeTa B aKTHBHOE
3epkanax. [Ipumenenue 3epxai. /Jlex/ CllylIaHue

5.4 Tema 5.4. Ontudeckue mpuOOpHI. JI1.2 Jlexums-
I'ma3 xak ontuueckas cucrema. Onruyeckue CYACK BU3yaJIU3allus,
nipubopsl. /Jlex/ AKTHBHOE

CllylIaHue

5.5 Tema 5.4. JTabopatopuas pabota Nel3 «3yuenue J1.2 Pa6oTa B ManbIx
1300pakeHUs IPEAMETOB B TOHKOI! JTHH3e». 32233 rpymnmnax
HaydaHo-nccnenoBarensckast AesTeIbHOCTD
cTyzeHToB. /JIab/

5.6 Tewma 5.4. JTabopatopnast pabota Nel3 «Uzyuenue J1.2 PaboTra B ManbIx
M300paXeHHs IPEIMETOB B TOHKOH JIH3EY. 2233 rpymmax
HayuHo-uccnenoBarensckas AesTeIbHOCTD
cTyneHToB. /J1ab/

5.7 Tema 5.5. BonHoBas npupoaa ceera. J1.2 Jlexunsi-
BounHoBbIe cBOVicTBa cBeTa. HTEpdepeHius cBeTa. 2233 BHU3yaJH3aIus,
KorepeHTHOCTH CBETOBBIX Jyuel. UHTepdepeHuus aKTUBHOE
B TOHKHX IUIeHKaX. [10JI0CHI paBHOHN TOJIIMHBL. CITylIaHue
Konbua Herotona. Mcnons3oBanue HHTEpdEpeHIUH
B Hayke U TexHuke. {udpaxuus cseta. Judpakius
Ha IIeNU B apaJuleNbHBIX Tydax. AudpakiroHHas
pemerka. [Tonstue o ronorpadun. ITonspusanus
nonepevHbIxX BosH. [lonspr3anus ceeta. [IBoitHoe
ny4enpenomienue. [Tonspounst. /Jlex/

5.8 Tewma 5.5. lucniepcust cBeta. JI1.2 Jlexumsi-
Hucnepcus csera. Buzpl ciekTpoB. CeKTpbl 2233 BU3yaJIH3alys,
uciryckanus. CIieKTpBI MOTJIONICHHSI. aKTHBHOE
Vcnonb30BaHue CIEKTPOB B TeXHUKeE. /JIex/ CITylIaHue

5.9 Tema 5.5. JTabopatopnas pabota Nel4 «Mzyuenue J1.2 Pabota B MmanbIx
uHTepEPeHITNH U AUPPAKIIUN CBETA» 92 33 rpymnmnax
HayuHo-nccnenoBatenbekas AesTeIbHOCTD
cTyzeHToB. /JIa6/

5.10 |Tema 5.5. JTaboparopnas padota Nel4 «zyueHue J1.2 PaboTa B MasnbIx
nHTephepeHIH 1 AUPPAKIHN CBETa 92 33 rpymnmnax
HayuHo-nccnenoBarensckast AeATeIbHOCTD
cTyzeHToB. /JIa6/

5.11 Kouncynpranus /Konc/

Pa3znes 6. DiieMeHTbI KBAaHTOBOI pu3uku

6.1 Tema 6.1. Mojieu aTOMOB. JI1.2 Jlekmus-
Pa3BuTHe B3ras10B HAa CTPOCHKE BEIIECTBA. 2233 BHU3yaJIH3aIys,
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOPO/A. aKTHBHOE
Snepnas moaens atoma. OnbiTel O. Pezepdopaa. CIyIIaHue

Mopens atoma Bogopoaa rno H. bopy. KBanroBsle
reHeparopsl. /JIex/




6.2 Tewma 6.2. CocTaB aroma. 2 2 J1.2 Jlexuns-
Crpoenue atoMHOTO Aapa. [ledext maccel, sHeprus 22 33 BU3yaIu3alys,
CBSI3U M YCTOMYMBOCTH aTOMHBIX siiep. /JIek/ AKTHBHOC

ClylIaHue

6.3 Tema 6.3. PagrmoakTHBHOCTb. 2 2 J1.2 Jlexums-
PamnoakruBHOCTh. EcTecTBeHHAS D293 BU3yaIHu3alys,
PaIMoOaKTUBHOCTD. 3aKOH PAJAMOAKTHBHOTO Pacmaia. aKTHBHOE
CriocoObI HAOIIOICHHS U PETHCTPAIIUH 3aPSHKSHHBIX CIylIaHue
yacrtuil. Dp ekt BaBunosa - Uepenkona. SnepHbie
peaxuuu. /Jlex/

6.4 Tewma 6.4. SInepHblii peakTop. 2 2 J1.2 Jlexnns-
UckyccTBeHHast painOaKTUBHOCTD. Jlenenne 2233 BHU3yaJH3alus,
TsDKENBIX siiep. LlenHas spaepHas peakius. aKTHBHOE
Vmpasnsiemas 1ienmHast peakus. SaepHsiil peakTop. CIyIIaHue
[MonyueHue paJiOaKTUBHBIX H30TOMOB U UX
npuMenenue. bruonoruaeckoe neiicTeue
paIUOaKTUBHBIX U3nyueHuil. /JIex/

6.5 Tema 6.5. ®otoaddexkr. 2 2 J1.2 Jlexms-
KBanToBas ontuxa. KBanrosas runoresa Ilnanka. 32233 BH3yau3alys,
®otonsl. Buemnuii Gporoanexrpuueckuii a3 dexr. aKTHBHOE
Buytpennuii dotorddext. Tunst GporosneMeHToB. CllylIaHue
/JTex/

6.6 Tema 6.6. DnemeHTapHbIe YacTHIIBL. /JIek/ 2 2 JI1.2 Jlexums-

3233 BU3YyaJIU3alIKs,
aKTHBHOE
CllylIaHue

6.7 Koncynpranus /Kouc/ 2 2

6.8 CamocrosrenbHas pabora Nel /Cp/ 1 4

6.9 CamocrostensHas pabota Ne2 /Cp/ 1 4

6.10 CamocrosrensHast pabora Ne3 /Cp/ 1 4

6.11 CamocrosrensHast pabora Ned /Cp/ 1 4

6.12 CamocrosrensHast pabora Ne5 /Cp/ 1 4

6.13 CamocrosrensHast pabora Ne6 /Cp/ 1 4

6.14 CamocrosrensHast pabora Ne7 /Cp/ 1 4

6.15 CamocrosrensHast pabora Ne8 /Cp/ 1 4

6.16 CamocrosrensHast pabora Ne9 /Cp/ 1 4

6.17 CamocrosrenbHast pabora Nel0 /Cp/ 2 5

6.18 CamocrosrenbHas pabota Nell /Cp/ 2 5

6.19 CamocrosrenbHas pabota Nel2 /Cp/ 2 4

6.20 CamocrosrenbHast pabora Nel3 /Cp/ 2 4

6.21 CamocrosrenbHas pabota Nel4 /Cp/ 2 4

6.22 CamocrosrenbHas pabota Nel5 /Cp/ 2 4

6.23 CamocrosrenbHas pabota Nel6 /Cp/ 2 4

6.24 CamocrosrenbHas padota Nel7 /Cp/ 2 4

6.25 CamocrosrenbHas padota Nel8 /Cp/ 2 4

6.26 CamocrosrenbHas padota Nel9 /Cp/ 2 4

6.27 CamocrosrenbHas padota Ne20 /Cp/ 2 4

6.28 CamocrosrenbHas padota Ne21 /Cp/ 2 4

6.29 CamocrosrenbHas padota Ne22 /Cp/ 2 4

6.30 CamocrosrenbHas padota Ne23 /Cp/ 2 4

5. OHEHOYHBIE MATEPHAJIBI JIJISI IPOBEJEHUSA ITIPOMEKYTOYHOM ATTECTAIIAA

Pa3zmemien B NMPUJI0KCHUH

6. YHEBHO-METOJNYECKOE 1 THOOPMAINIMOHHOE OBECIHEYEHUE JUCHUTIIMHBI (MAK, ITM)

6.1. PexoMeHayemas JurepaTypa

6.1.1. IlepeyeHb OCHOBHOI1 TUTEPATYpPbI, HEOOX0AMMOIi 1151 ocBoeHus Jucuumunubl (MK, IIM)

ABTOPBI, COCTaBUTENHN

3arnaBue

W3narenscTBO, TOI

Tpodumona T.H.,
Oupcos A.B.

Kypc ¢usuku ¢ npumepamu pemienus 3aaad. B 2 1. T.1.: yueOHHK

Mocksa: KHOPYC, 2020,




JI1.2 |Tpodumona T.H., Kypc dusuku ¢ npumepamu pemenns 3aaau. B 2 1. T.2.: yueonuk|Mocksa: KHOPYC, 2020,
Oupcos A.B.

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH "UHTepHeT", HE00XOAMMBIX AJI1 0CBOEHUS
aucuumnabl (MIK, ITM)

21 |Tpodumona, T.W. Kypc dpusuku ¢ npumepamu peieHuns 3aaad B 2-x T. T. 1 [Dnexkrponnsiii|www.BOOK.ru
pecypc]: yuebnux / T.U. Tpopumonsa, A.B. ®upcos. — Mocksa : KnoPyc, 2020. — 578 c.

92  |Tpodumona, T.W. Kypc ¢pusuku ¢ npuMepamu pemieHuns 3aaad B 2-X T. T. 2 [Dnexkrponsnsiii|www.BOOK.ru
pecypc]: yuebnux / T.U. Tpopumonsa, A.B. ®upcos. — Mocksa : KnoPyc, 2020. — 379 c.

33  |JlorBunenxo, O.B.®usuka (a1 CIIO) [DnextponHslii pecypc]: yueonuk / O.B. www.BOOK.ru
JlorBunenko. — Mocksa: KuaoPyc, 2019. — 341 c.

6.3. Ilepeuenb MHGPOPMALUOHHBIX TEXHOJIOTHI, HCIOJIBL3YEeMbIX IPH OCYIIeCTBJIEHUH 00Pa30BaTEJIBLHOI0 Npolecca 1o
nucuumiude (MK, IIM), Bkiaouasi nepeyeHb NPOrpaMMHOro odecnedeHus 1 HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM
(mpu HEOOXOTUMOCTH)

6.3.1 IlepevyeHs NporpaMMHOro oGecredeHnst

Office Pro Plus 2007 - ITakeT oducHbIX mporpamm, 145525415

WinRAR - Apxusarop, mui.LO9-2108, 6/c

Windows 10 - Oneparmonnas cucrema, i 1203984875

Free Conference Call (cBoGoaHas THIICH3MS)

Zoom (cBoOOIHAS TULICH3US)

6.3.2 IlepeueHb HHGOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. OMACAHUE MATEPUAJIBHO-TEXHUYECKOWM BA3bI, HEOBXOUMOM JJIsI OCYIIECTBJIEHUA
OBPA30OBATEJIBHOI'O TIPOIIECCA IO JUCIUIIJIMHE (MK, IIM)

Aynuropus Haznauenue OcHareHne
(IIpumWKT | YueOHast ayAuTOpHS AJIs IPOBENCHHUS 3aHIATHI Hocka aynuTtopHasi;
CIIO) JICKIMOHHOTO THIIA, MPAKTHYECKUX 3aHATHH, Kommetorep- Intel(R) CPU 2140 @ 1.60GHz/1GB/ 20GB/DVD-RW;
Aymutopus Ne|rpynmoBsIX ¥ HHAWBUAYAIbHBIX KOHCYIbTalUH, |MoHHTOp Acer V173;
314 KabuHeT [TeKymiero KOHTPOJIS M MIPOMEXYTOTHOM Ipoexrop Nec VT540K; [IpoeKoHHBIN 3KpaH; JEMOHCTPAIMOHHOE U
¢busukn aTTeCTallUH, a TAKXKe JUIS CAMOCTOSTEIbHOMN nabopaTopHoe 000pymOBaHHMs 1O Kypcy «Du3nkay, CTeHIbI
paboTEHI HnH(OpMaIMOHHbIE, IUIAKAThl, HATJISIHBIC TTOCOOMSL.

8. METOAUYECKHUE YKA3ZAHUA JJIS OBYYAIOIAXCA 11O OCBOEHHUIO JUCIHHUIIVIMHBI (MAK, TIM)

Meroauyeckue peKOMEHJAUN K JICKIIMOHBIM 3aHATUSAM:

Iocemenne u akTUBHAsE pabOTa CTYAEHTA Ha JIEKI[IH NTO3BOIAET CPOPMUPOBATH HA30BBIC TEOPETHUECKHE MTOHATHS 110 AUCIIUIIINHE,
OBJaJeTh 00IIeil TOTUKOI MOCTPOEHHS TUCHUIIINHBI, YCBOUTH 3aKOHOMEPHOCTHU U TEHJICHIIUH, KOTOPbIE PACKPHIBAIOTCS B JaHHOH
JucuuiuiaHe. [Ipy 3ToM CTyIeHTy peKoMeHAyeTcs OBITh JOCTaTOYHO BHUMATENbHEIM Ha JIEKINH, CTPEMHUThCS K TOHUMAaHHIO
OCHOBHBIX ITOJIOXKEHUH JIEKLIUY, a IIPU ONPEJeTICHHbIX TPYIHOCTAX U BOIIPOCAX, CBOEBPEMEHHO 00pallaThCs K MPENOAaBaTeNo 3a
TIOSICHEHUAMH, YTOYHEHUSMH HIIH TIPH JUCKYCCHOHHOCTH PacCMaTpPHBAaEMBIX BONIpocoB. PaboTa Ha MaTepHanaMu JEKIHH BO
BHEayJUTOPHOE BpeMs Ipernoaraer 6ojee rirybokoe pacCMOTPEHHE BOIIPOCOB TEMBI ¢ YUETOM TOTO, YTO HA JIEKIIUH HE BOSMOXHO
TIOJTHO OCBETHTH BCE BOIPOCH TeMBI. JIIst TIry00Ko# MPpOpabOTKHU TEMBI CTYACHT JOKEH:

a) BHUMATEJIFHO NTPOYUTATH JIEKIHIO (BO3MOXKHO HECKONIBKO Pa3);

6) paccMOTPETh BOIPOCH! TEMbI WIM IPOOJIEMBI 10 UMEIOLIEHcs yueOHOH, yueOHO-MeTOANYECKO) IUTEpaType, 03HAKOMUTBCS C
MOIXOJJaMH I10 TAHHOW TeMe, KOTOpBIE CYLIECTBYIOT B COBPEMEHHON HAyYHOU JIUTEPATYPE;

H3yyas TeMy B TEOPETHUECKOM ACHEKTE, CTYAEHT MOXKET MOJIb30BAaThCsS KAK JIUTEPATypoil ONOIMOTEKH YHUBEPCUTETA, TAK U
UCIIOJIb30BATh AIEKTPOHHbIE M VIHTEepHET-pecypChl.

Meroauyeckue peKOMEHJALUH K J1JaOOPaTOPHBIM 3aHATHUAM:

IMocemenue u paboTa CTyJeHTa Ha 1a00PaTOPHOM 3aHATHH ITO3BOJIAET B MPOLIECCE BHIIOIHEHUS SKCIIEPUMEHTA, HAOTIONCHUS WIH
OIIBITA U €70 IOCIEYIOIIEr0 KOJUIEKTUBHOIO 00CYKIECHHS Pe3yIbTaTOB [IIy0xkKe YCBOUTh TEOPETUUECKUE MONOKEHUS, CHOPMHUPOBATH
OTZAENbHBIE NPAaKTHYECKHE YMEHUS U HaBBIKU, HAYYUTHCS IPaBUIBHO 0OOOCHOBBIBATH METOIUKY BBINOJIHEHHS PacyeTOB, YSTKO U
[IOCJIEI0BATENBHO IPOBOIUTH ASHCTBHS M PacueThl, JOPMYIUPOBATh BBIBOIBI U IpeiokeHus. Pabora Ha 1a60paTOpHOM 3aHATUH
JIaeT BO3MOXKHOCTb CTYAEHTY BCECTOPOHHE M3YUHTh JUCLUILIMHY U TIOATOTOBUTHCS I CAMOCTOSITENEHOM paboThl. B mpomecce
BBIIIOJIHEHUS ayJJUTOPHBIX NPAKTHYECKUX PAOOT CTYAEHT NOATBEPKAAET IOJIydeHHbIE 3HAHUSI, YMEHUS U HAaBBIKU.

Meroanyeckue peKOMEHIANH K SK3aMeHY:

3aBepIuarolM 3TalloM U3y4eHHs JUCLUIMIMHBI IBISIETCS IPOMEKYTOUHAs aTTecTalus B BUJIE 9K3aMHa (Wiu 3aueTa). IIpu sTom
CTYIICHT JIOJDKEH II0Ka3aTh BCE T€ 3HAHMS, YMEHHS M HaBBIKH, KOTOPBIE OH IPHOOpEN B poliecce TeKyel paboThl 0 N3y4CHUIO
JUCUUIUIUHBL. JIUCHUIIINHA CUMTAETCSl OCBOCHHOM CTYJEHTOM, €CJIU OH B IOJHOM 00beMe C(hOPMUPOBAIl yCTAHOBJICHHbIE PE3yIbTaThl
1 CTIOCOOEH BBITIONHATH YKa3aHHBIE B ITaHHOH IpoTrpaMMe OCHOBHBIE BHIBI TPO(ecCHOHANBHON AesTensHOCTH. OcBOCHNE
JUCHUIUINHBI JOJDKHO IO3BOJIUTH CTYAEHTY OCYLIECTBIIATh KaK aHAIMTHYECKYIO, TAK U HAyUYHO-UCCIIEI0BATENbCKYIO AESTENbHOCTD,
YTO MpeTonaraeT rmybokoe 3HaHHE TEOPUH U IPAKTHKU JAHHOTO Kypca.

IIpoBenenue yueOHOro mporecca MOXKeT ObITh OpraHu30BaHo ¢ ucnonbzosanueM DIIOC ynusepcutera U B {UGPOBOi cpese (rpymibl
B COI[MANIBHBIX CETSIX, SIEKTPOHHAsS 110YTa, BUACOCBA3b M JIp. maTthopmel). Yuebnsie 3anaTus ¢ npumenerneM JJOT mpoxoznsT B
COOTBETCTBUU C YTBEPXKIEHHBIM paciucaHueM. Texymuil KOHTPOJIb U IPOMEXYTOUHAs aTTeCTalMs 00y4aroXCsl IPOBOJUTCS C
npumenenuem JOT.




[Ipunoxenue

[TprUMOpPCKUI MHCTUTYT KEJIE3HOJOPOKHOTO TpaHCTIOPTa - (hunnalt (heaeparbHOro rocy1apCTBEHHOTO
O10PKETHOTO 00pa30BaTENbHOIO YUPEKICHHS BhICIIET0 00pa3oBaHus «J{aabHEBOCTOUHBIN
rOCYJapPCTBEHHBIN YHUBEPCUTET MyTEH COOOIIEHH» B I'. Y CCypUHCKe
(ITpumM KT - puwman ABI'VIIC B r. Yccypuiicke)

OLHEHOYHBIE MATEPHUAJIBI
JUISL IPOMEKYTOYHOM aTTeCTALMU 110 JUCLUILIMHE

duzuka



1. Onucanue moka3s

aTesieil, KpUTEpHeB M IIKAJ OLlCHUBAHHS Pe3yJIbTATOB.

1.1. Iloka3aTrenu 1 KpUTEPUH OLICHUBAHUS PE3YJIbTATOB.

OOBEKT OLIEHKH

YpoBHU c(HhOPMHUPOBAHHOCTH PE3YIHTATOB

Kpurepuii oneHnBanust
pe3yIbTaTOB OOYUCHHS

Oobyuarommiics

Huskuit ypoBeHb

Bricokuil ypoBeHb

[Toporosslii ypoBeHb YpoBeHb pe3yapTaToB 00yUeHHS
IoBBIIIEHHBIN YPOBEHB He HUKe IOPOroBoro

1.2. IlIxanbl OLIeHWBAaHUS PE3yIBTATOB MPH cade AuddepeHIupoBaHHOr0 3a4eTa U SK3aMeHa.

JocTurnyThlii
YPOBEHb

pe3yibTarta
00yueHHs

XapakTepucTHKa ypoBHsI CPOPMHUPOBAHHOCTH
pe3yabTaToB

xana
OIICHUBaHUS

Huzknit
YPOBEHb

OOyuaronmics:

-00HapyXuJ1 npoOesbl B 3HAHUSX OCHOBHOTO Y4€OHO-POrpaMMHOTO
MarepHana,

-JIOMYCTHJ NPUHINIHAIBHBIE OIIMOKY B BBIIIOJIHEHHH 3a/laHUH,
NpeTyCMOTPEHHBIX ITPOrPaMMOoii;

-HE MOKET IPOJOJDKUTh OOYYSHHUE WIIN MPUCTYIHTh K
npoecCHOHANBHON NEeATSIBHOCTH [0 OKOHYaHUH IIPOTpaMMBl  0e3
JIOTIOJTHUTENBHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCIUILINHE.

Heynosnersopureins
HO

IToporossbiit
YpOBEHb

OOyuarommiics:

-00HapYXHJI 3HAHHE OCHOBHOTO y4eOHO-IIPOrPaMMHOTO MaTeprala B
00BEMe, HeOOXOIMMOM TS AaTbHEHIIe yaeOHO! U MpenCTOsIIeH
poQeCCHOHANBHON NesITeIbHOCTH;

-CTIPaBJISIETCS C BBHITIOJHEHUEM 33/IaHUH, PEAYCMOTPEHHBIX MTPOTPaMMOii;

-3HAKOM C OCHOBHOH JINTEPATYPOH, pEKOMEHI0BaHHOU paboyeit
MPOTPaMMO¥l TUCITUTUTHHBI;

-JIOMYCTHJI HETOYHOCTH B OTBETE Ha BOIPOCHI U MPU BHITIOJTHEHUH
3a/laHui 0 y4eOHO-IIPOTpaMMHOMY MaTepuaiy, Ho o01agaer
HEO0OXOJUMBIMU 3HAHUSAMH JUIS UX YCTPaHEHUS TOJT PYKOBOJICTBOM
npernojaBaTens.

Y 10BIIETBOPUTEIBLHO

TToBBIIIICHHBII
YpOBCHB

OoOyuarommiics:

- OOHaApYKUJI ITOJIHOE 3HaHHE YYeOHO-IPOrPaMMHOI0 MaTepHaa;

-YCIELIHO BBITOJIHUI 3aJJaHU, IPETyCMOTPEHHBIE TPOrPaMMOii;

-YCBOWJI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBaHHYIO padoyeit
HPOrpaMMOi TUCHUILINHEL,

-[I0Ka3aJl CHCTEMATHYECKUI XapaKkTep 3HaHUi y4eOHO-POrpaMMHOTO
Mmarepuaa;

-CIIOCOOCH K CaMOCTOSITEIIbHOMY TOTIOITHEHUIO 3HAHHUH 110
y4eOHO-IPOrPAMMHOMY MaTepHany 1 OOHOBJICHHIO B XOJI€ TalbHeHen
y4eOHOi1 paboThI ¥ IPOPeCcCHOHANBHON IS TeTbHOCTH.

Xopoo

Bricokwii
YpOBEHb

OO0yyJarommiics:

-00Hapy HJI BCECTOPOHHHUE, CUCTEMAaTHYECKUE U TITyOOKHEe 3HAHUS
y4eOHO-TIPOrpaMMHOT0 MaTepuarna;

-yMeeT CBOOOHO BBINOIHATH 3aJaHusl, TIPEyCMOTPEHHBIE IPOrPaMMON;

-03HaKOMMJICS C JIONIOJTHUTEIBHON JINTEPATypPOi;

-YCBOMJI B3aUMOCBSI3b OCHOBHBIX MTOHSATHI AUCUUIUIMH U UX 3HAYCHUE VIS
npuodpeTeHus npodeccu;

-IIPOSIBUJI TBOPYECKUE CIIOCOOHOCTH B TOHUMAaHHUHN y4eOHO-IIPOrpPaMMHOTO
MaTrepHaa.

OTan4HO




1.3. Ommcanue mKkaid OLeHUBaHUA

Pe3ynbpTrarhl 00y4aronierocs OleHnBaeTCs CIEAYIONMM 00pa3oM:

IInanupyemslii ConeprkaHue KA OLICHUBAHHS
YpOBEHB JOCTHUTHYTOTO YPOBHS pe3ylbTaTa 00ydeHHs
pe3ynbTaToB HeynoBneTBopuTenbHO | VY IOBIETBOPUTEIBHO Xopo1o OTIIM4HO
OCBOCHHSA He 3aureno 3auTeHo 3auTeHo 3auTeHo
Obyuarommiics
Hecmoco6urocTh O6yuatowiics Obyuarommiics JIEMOHCTPHPYET
oOyugaromerocs (}:Irtlioco Gen JIEMOHCTPHPYET crocoOHOCTH K
CaMOCTOSITENTFHO CocOoOHOCTH K CaMOCTOSTEIIEHOMY
CaMOCTOSITEIIEHO .
MPOJEMOHCTPUPOBATh CaMOCTOSTCIIEHOMY MPUMEHCHHUIO 3HAHUIA
N MPOJEMOHCTPUPOBATH .
HAJIMYKC 3HAHUHA TIPU . MPUMEHCHHUIO 3HAHUMA B BBIOOpE criocoba
o HAJINYKEC 3HAHUHA TIPU N
pellcHUH 3aIaHuH, - MIPU PEUICHUU 3aIaHUIA, pelieHus
3HaTh pellcHUH 3aJ[aHuH,
KOTOPBIC OBLIH AHAJIOTUYHBIX TEM, HEM3BECTHBIX FITH
KOTOPBIC OBLIH
peACTaBJICHBI KOTOPBIC IPEACTABJIAIT HECTAaHAAPTHBIX
MPEICTABICHBI N
IpernoiaBaTeaeM MpernoaBaTesb, U Ipu 3a[aHu{ U TIPH
IpernoaBaTeseM . .
BMeECTe ¢ 00pa3IoM ux €ro KOHCYJhTaTUBHON KOHCYJIbTaTHBHOM
BMECTE ¢ 00pa3oM ux
peIICHHS. ClICHIS MOJIICPIKKE B HACTH MOJIICPIKKE B YACTH
p ' COBPEMCHHBIX MPOOJIEM. | MEXKIUCIHATUIMHAPHBI
X CBS3EH.
Obyuarommiics
. €MOHCTPHPYET
OObyuarommiics A PHpY:
N CaMOCTOSTENIFHOE
OOyyaromuiicst MPOJAEMOHCTPUPYET .
MIPUMEHEHHUE YMEHUN
OTcyTCcTBHE Y JEMOHCTPHPYET CaMOCTOSTEIILHOE eLICHIS
oOyyatorerocst CaMOCTOSTCIILHOCTD B NPUMEHEHUE YMCHUI P
- . HCHU3BCCTHLIX HWJIN
CaMOCTOATCIIBHOCTU B NPUMEHCHUN YMCHUUN peuIcHus 3aJaHnu,
- HECTAaHAAPTHBIX
YmMmerb NIPUMEHEHUH YMEHUU pemeHus yueOHbIX aHAJIOTUYHBIX TEM, S
[0 HKCIOJIb30BAHUIO 3aJIaHHI B TIOJTHOM KOTOPBIE MPEICTABIISLT P
KOHCYJIbTaTUBHOUN
METOZOB OCBOCHUS COOTBETCTBHUH C MperoaBaTelb, U IpU [
Y9eOHOM TUCIUTUIAHEL. 00pa3om, TaHHBIM €ro KOHCYJbTaTUBHON P
IperoiaBaTess B
MIPeToIaBaTeIIeM. MOJIICPIKKE B HACTH wacTi
COBPEMEHHBIX IPOOIIEM.
MEXKTUCIIATUTAHAPHBI
X CBS3EH.
OObyuarommiics
OO0yyaronuiics JIEMOHCTPUPYET
JIEMOHCTPHPYET CaMOCTOSTEIILHOE
OO6yyarommiics CaMOCTOSITENILHOE MIPUMEHEHNE HaBBIKA
Hecmnoco6HocTh
JACMOHCTPUPYET IMPUMEHCHUEC HaBbIKa peuicHusA
CaMOCTOSTEIILHO .
CaMOCTOATCIBbHOCTh B peuICHus 3aJlaHNU, HCHU3BCCTHBLIX WJIN
MIPOSABUTH HABBIK
MPpUMCHCHUHN HaBbIKa AHAJIOTUYHBIX TCM, HECTAHAAPTHBIX
Bnanmets petreHus N
. 10 33JJaHHsIM, KOTOPBIE MPEIICTABIISIIT 3aJaHu{ U TIPH
[TOCTaBJICHHOW 33124 .
pelIeHe KOTOPhIX MperoIaBaTeb, KOHCYJIbTATHBHOM
MO CTAHJAPTHOMY
OBLIO MOKa3aHO U TIPH €T0 MO IIICPIKKE
00pas3iry MoBTOPHO. .
MIPEToIaBaTeIICM. KOHCYJIbTATHBHOM mpernoiaBaTens B
MOJIICPIKKE B YaCTH 4acTu
COBPEMCHHBIX MPOOJIEM. | MEXTUCIHIUTAHAPHBI

X CBSI3EM.




2. IlepeyeHb BONPOCOB U 32124 K 1M ¢epeHIIIPOBAHHOMY 3a4eTYy, IK3aMeHY, JJa00paTOPHbIM
3anaTusaM. QOOpasel IK3aMeHAIIMOHHOT0 OuJjiera.

Bompock! k 1abopaTopHbIM paboTam:
Jlabopartopnast pabota Nel. «M3yueHrne 0COOCHHOCTH CHIIBI TPEHUS (CKOJIBKECHHS )

Kakoe pyHnamenraabHOe B3aUMOACHCTBUE ONPEACISAECT CUILY TPEHUA?
Cdhopmynupyiite orpeneneHue Cuiibl TPEHHUS.

K yemy npuiioxena cuiia TpeHus?

KakoBo HanpaBieHue cuibl TpeHUs?

[Tepeuncnure BUbI CUIIBI TPEHUS.

Ot 4ero 3aBUCUT CUJIa TPEHUS?

ANl

Jlaboparopras pabota Ne2. «/3yueHune 3akoHa COXPAHEHUS UMITYIHCA»

Urto Takoe umiynbc MatepuaibHon Touku? 1o kakoi hopmysne on HaxoauTcs?
NMiynbc — BeJIMuMHA BEKTOPHAS WU CKaJIsipHasi?

3anummre Gopmyity ¥ GOPMYIHPOBKY 3aKOHA COXPAHEHUS UMITyJIbca?
BerlnonHseTcs 1M 3aKOH COXpaHEHUs UMITYJbCa IIPH paciaje Tena?

Kaxkoe nBmkeHne Ha3bIBACTCSl PEAKTUBHBIM?

N

Jlaboparopuas paborta Ne3. «CoxpaHeHHEe MEXaHHUYECKON SHEPTHUU IPH JIBKSHUH Teja MO JeHCTBUEM
CHJI TSDKECTH U YIPYTOCTH»

[ToHATHE MEXaHUYECKON SHEPTUU.

Kaxkyro sHepruro Ha3bIBalOT KWHETUYECKON? OT KaKuX BEJIMYUH OHA 3aBUCHUT?
HazoBure ciyuan, korja tena o01aJatoT KHHETHYECKOM SHEprHeH.

B kakoMm ciyyae KHHETHUECKYIO SHEPIHIO Tejla CYMTAIOT PaBHOW HYJO?

Kakyro sHepruto Ha3bIBalOT OTCHIIUAIBHONU?

[IpuBeanute npumMepsl T, 00Ia1al0UX TOTEHIIMATBLHON SHEpruei.

Yemy paBHA MOTEHIIMATIbHAS SHEPT U TEJA, HAXOAIIErocs Ha BBICOTE?

Yemy paBHA MOTEHLIMATIbHAS HEPTHUS YIPYTo 1e(hOPMUPOBAHHOTO Tena (IPYKUHBI)?
3aKOH COXpaHEHMs MIOJTHOM MEXaHUYECKOW SHEPTUH.

WO E WD =

Jlaboparopnas pabota Ned. «/I3MepeHne BIa)XHOCTH BO3AYyXa»

1. Tlouemy mpu mpoayBaHHM Bo3/ayXa 4depe3 3(up, Ha MOJIUPOBAHHON MOBEPXHOCTH CTEHKU KaMephl
TUTpOMETpa MOosABIISIETCS poca? B Kakoil MOMEHT NOsBIISIETCS poca’?

2. Iloyemy noka3aHus «BJIAXXHOT0» TEPMOMETPA MEHbILIE IOKA3aHUH «CyXOro» TepMomeTpa’?

3. Moryr 11 B XOJ€ OIBITOB TEMIIEPATYpPhl «CYXOrO» M «BIAXKHOI0» TEPMOMETPOB OKa3aThCs
OJIMHAKOBBIMH?

4. Tlpu kakoM yCIIOBUM Pa3HOCTH IMOKa3aHUM TEPMOMETPOB HanOOIbIIas?

5. Moxer nu Temmeparypa «BJIaKHOT0» TEPMOMETpa OKa3aThCs BBIIIE TEMIEPATYPHI «CYXOIO»
TepMoMeTpa?

6. Cyxoil M BIaXKHBIM TEPMOMETP IICUXPOMETpA MOKA3bIBAIOT OJHY U Ty )K€ Temreparypy. Kakosa
OTHOCHTEJIbHAs BIIAYKHOCTh BO31yXa?

7. Kaxum MoxeT ObITh IpeAebHOE 3HaU€HUEe OTHOCUTENBHOM BIQXKHOCTH BO3/1yXa?

Jlaboparopnas padota Ne5. «Onpenenenue Kod3QphuIueHTa MOBEPXHOCTHOTO HATSKEHUS KHUIKOCTH

1. Ilouemy NOBEpXHOCTHOE HATSKEHHUE 3aBUCUT OT POJia )KUJIKOCTHU?
2. IloueMy M Kak 3aBHCUT ITOBEPXHOCTHOE HATSHKEHUE OT TEMIIEPATYPHI?
3. H3meHUTCS M pe3ysbTaT BBIUMCIEHUS IMOBEPXHOCTHOI'O HATSKEHMS, €CIU ONBIT IPOBOAMTH B

JIPyroM Mecte 3emiin?
4. VI3MeHUTCs U pe3yabTaT BEIYUCICHHS, €CIIU IUaMETp Kareiab TPYOKH OyeT MeHbIe?
[Touemy cnenyeT 10OMBATHCS MEJICHHOTO TIa/ICHUS Karlesb?

e



Jlaboparopnast pabota Ne6. «M3yueHne TEII0BOTO pacIuPEHUS TBEPABIX TEI

—

het

_—

CdhopmynupyiiTe OCHOBHBIE ITOJIOKEHHUS MOJICKYJIIPHO-KHHETHYECKON TEOPHUH.

Haiite onpenenenne kodhuIMeHTa TMHSHHOTO TEIUIOBOTO PACIIUPEHUS TBEPAOro Tena. B kakmx
€IMHUIIAX OH MU3MepseTCs?

3anumuTe, KaKk 3aBUCUT JTTMHA TEJa OT €r0 TeMITepaTyphl?

Kak ko3dduimenT muHEHHOr0 pacmupeHus cBs3aH ¢ KodQPHUImeHToM 00BEMHOTO PaCIIUPEHUS
JUTSL U30TPOITHBIX TBEPBIX TEI?

Kak ¢ ¢usnyeckoll TOYKM 3peHUs OOBSCHHUTH YBEIMYCHHUE pPa3MEPOB TBEPIOrO Teja NpHU
BO3pPACTaHUM €TO TEeMIEePaTypbl?

OOBsicHHTE, UTO XapaKTepU3yeT TeMIieparypa tena?

B kakux eguHuUIax uzMepsercst KodQGpUIMEHT THHEWHOTO paCITUpeHus?

Jlaboparopras padota Ne7. «Onpenenenne TeMnepaTypbl HUTH JIAMITBI HAKAJTUBAHUSDY

[\ Iy
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7.

OO0BbsicHUTE HATMYUE AJICKTPUUECKOTO COMPOTUBIICHUS METAJLIOB.

Urto Takoe »snekTpuueckoe compoTuBieHne? OT KakuX BEIUYMH 3aBUCHUT JJICKTPHYECKOE
COMpOTHUBIIEHUE?

Kak 0ObsICHUTH yBeIMYEHUE COTPOTUBIICHHSI METAINIOB MPU HATPEBAHUU?

[Toyemy 1 KaK CONMPOTUBIIEHUE METAJUIOB 3aBUCUT OT TEMIIEPATYPHI?

Hanummwre hopmyity 3aBUCHMOCTH COMPOTHUBIICHUSI METAIIJIa OT TEMIIEPATYPHI.

Uro Takoe TeMIepaTypHbIH KOA((UIIMEHT COMPOTHUBICHUS MeTauloB? B Kakux eIuHUIax OH
uMepsercs?

Urto Takoe yaenbHOe COMPOTUBIICHNE, B KAKUX CIMHHUIIAX U3MEPSICTCSI.

Jlaboparopnast pabora Ne8. «M3yuenue 3akoHa Owma s ydacTKa II€TH, TMOCIEIOBATEIIBHOTO |
MapajuIeNbHOTO COSAMHEHUS TPOBOTHUKOBY

W=
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7.

Yro Takoe NEKTPUUYECKUI TOK?

Haiite onpenenenue cunbl Toka. Kak o6o3znauaerca? [lo xakoit ¢opmyne Haxomutcs? KakoBa
€IMHUIIA U3MEPEHUS CUIIbI TOKA?

Kakum npubopom m3mepsiercs cuiia Toka? Kak oH BKITIOYAeTCsl B AJEKTPHUECKYIO LEMb?

Haiite onpenenenue HampspkeHus. Kak o6o3nauyaercs? Ilo kakoit ¢popmyne Haxogurcsa? Kakosa
€IMHUIIA U3MEPEHUS HAIIPSDKEHUS?

Kakum npubopom usmepsiercs HanpsbkeHne? Kak oH BKIIIO4aeTcs B 3JIEKTPUUYECKYIO LEMb?

Haiitre onpenenenue conpotusieHus. Kak oOosnauaerca? Ilo kakoit dopmyne Haxonutcs?
KakoBa enuHmIa H3MEpEeHUs! CONPOTUBICHUS?

Chopmymupyiite 3akon Oma Jij1s ydacTKa IeTu.

Jlaboparopnast pabota Ne9. «M3mepenune 3/1C u BHYTpEeHHETO COMPOTHUBIICHUSI HCTOYHUKA TOKA

A

6.

KaxoBa ¢pusuueckast cyTb 3J€KTPHUECKOr0 CONPOTHUBIECHUS?

KaxoBa posp HCTOYHMKA TOKA B AJIEKTPUUYECKON Lienun?

Kaxos ¢usnueckuii cmpici 3/1C?

B uem uzmepsercs 9J1C? Kakoit ee puznyeckuii cMpici?

CoenMHUTh Ha KOPOTKOE BpeMs BOJBTMETP C HCTOYHMKOM SHEPruH, cOoO0Jto/as MOJIIPHOCTb.
CpaBHUTB €ro MOKa3aHMsl C BBIYUCIECHHBIMU 10 PE3YJIbTaTaM OIIBITA.

Urto obmero mexay 3/1C ucTouyHrKa TOKa U HaNpsHKEHUEM ?

Jlaboparopnast pabora NelO. «Ompenenenne kodhdHIMEHTa IONE3HOTO IEHCTBUS JIJIEKTPHUECKOTO

YalHUKa
1. Ocraercs 1 MOCTOSHHOW MOIIHOCTb, MOTpeOIIsieMast TaMIIOYKOM, IPH pa3TUYHBIX HaKalax?
2. 3a cyer Kakoil YHEPTrUHu COBEpIIACTCA padoTa MPU MPOXOXKICHUHN B LIETH YJIEKTPUICCKOTO TOKA?
3. Ha 4ro pacxoayercst MOLTHOCTh UCTOYHHKA TOKA?
4. SBnsercs nu paboTa, COBEPIICHHAs WCTOYHMKOM TOKA BO BHYTPEHHEH YacTH 1IN, BEIIMYNHOMN



~

IMOCTOSHHOM )1 JAHHOTO NCTOYHUKA?

N3-3a ucnapeHus MeTaaia ¢ TOBEPXHOCTH HUTH HaKayia JIAMITbI, HUTh CO BPEMEHEM CTaHOBUTCS
toHblIe. Kak 3T0 oTpaxaercss Ha HOTpeOIsIeMOil MOIITHOCTH?

JBe nmammbl paccuuTaHbl Ha HampsbkeHue 127 B kaxnmas. MomHocts ogHoit nammnbl — 50 B, a
npyroii —100 BT. ¥V xakoii 1aMiibl 60JbIe CONPOTUBICHHE?

Kaxk 3aBHUCUT MOIIIHOCTS, BBIZICTIsIEMast B IPOBOAHUKE C TOKOM OT THUITA UX COCTUHCHHS?

[louemy yMmeHbIIEHHE TOTEPb MOUIHOCTH B JIMHUM BJEKTpoONepenayd JAOCTUTaeTcs 3a CUeT
MOBBIIICHHS HANPSDKCHHSI B TIEPEIAOIIeH CTaHIuu?

Jlaboparopnast padota Nel 1. «M3ydueHue sBICHUS SJEKTPOMArHUTHOW UHTYKITAN

SNk W=

B ueM 3akmtouaeTcs sSBI€HHUE 3IEKTPOMArHUTHOM UHIAYKIUU?

Kaxoii Tok Ha3pIBatOT UHIYKIIUOHHBIM?

ChopmynupyiiTe 3aKOH JEKTPOMAarHUTHOW HHIYKIIMK. Kakoit ¢hopMyrol oH onmuchIBaeTCs?
Kax dopmynupyercs npasuiio Jlenmna?

KaxkoBa cBs3b npaBuia JIeH1a ¢ 3akoHOM COXpaHEHUs SHEprun?

Jlaboparopnas pabora Nel2. «/3ydeHune 3aBUCUMOCTH Mepro/ia KoJeOaHU HUTSHOTO MasiTHUKA OT JUIMHBI

HUTHU»

Nk w =

a

Kakoe nBuxeHne Ha3bIBaeTCs KojebaTeabHbIM?

Cdhopmynupyiite onpeaesneHue MEXaHUYeCKUX KoJeOaHuil.

Kakumu xapakTeprucTukaMy OMKMCHIBAETCS MEXaHUYECKOE JABUKEHHE?

Yro Takoe MaTeMaTUYECKUI MasiTHUK?

Kakumu 1omKHbI OBITH HUTh U MOJABEIICHHBIN K HEl Ipy3, YTOOBI MasiTHUK MOKHO OBLJIO CUMTATh
MaTeMaTH4eCKuM?

[To xakoil popmyse MOXKHO pacCuuTaTh MEPUOJT MATEMATUYECKOTO MasiTHUKA?

Jlaboparopnast pabota Nel3. «3yduenue n3o0pa>keHus MpeIMeTOB B TOHKOM JIMH3E

—_—

e

ChopmynupyiiTe 3aKOH OTPAKEHHSI CBETA.

ChopmynupyiiTe 3aKOH MTPETOMIICHHUS CBETA.

Yemy paBHA CKOPOCTb CBETAa U U3MEHSIETCS JIM OHA MPU NEPEXO/IE CBETA U3 OJHON CPEJIbl B
Jpyryio?

B uém cocTout ¢usnuecknii cMpica abCOIIOTHOTO TTOKa3aTess MPeJIoOMIIEHUs BelecTBa?

B 4éM coCTONUT CMBICTT OTHOCUTEIBLHOTO ITOKA3aTeNs MPEIOMIICHHSI BEIEeCTBa?

B uém cocTouT siBI€HNE MOJHOIO BHYTPEHHETO OTPaKEHUS U IIPU KaKOM YCIIOBHH 3TO SIBJICHUE
npoucxonut? [IpuBeaure npuMepbl HAOIIOCHNS IOTHOTO BHYTPEHHETO OTPaKEHUS B IPUPOJIE U
MIPUMEHEHUN B TEXHUKE (OMTUYECKUX NMPUOOpax, CBA3U, MEAUIIUHE).

Haiite onpenenenue nnH3bl. Kakue Buasl 11H3 Bel 3HaeTe?

Hanummre hopmyny TOHKON JTHH3BI U OOBSICHUTE CMBICT BXOSIINX B HEE BETUUHH.

Jlaboparopnast pabota Nel4. «3yuenue untephepeHinu u U paxkiiuu CBeTa»

S e

ke

Yro Takoe cBer?

KeM 0Ob110 10Ka3aHO, YTO CBET — 3TO AJIEKTPOMAarHuTHast BOJIHA?

KakoBa ckopocTs cBeTa B Bakyyme?

KTo oTkpbu1 HHTEpdEpeHnnto cBeTa?

YeM oObsicHsAETCS paly’KHasi OKpacka TOHKMX MHTEP()EPEHLINOHHBIX JICHOK?

Moryr 11 uHTephepUpOBaTh CBETOBbIC BOJHBI, MIYIIME OT JBYX 3JICKTPUUYECKUX JaMII
HakanuBaHua? [louemy?

[Touemy TONCTHIN CIIOM HEPTH HE UMEET PAAY>KHOM OKpacku?

3aBHUCUT JIU MOJIOKEHUE INIaBHBIX AU(PAKIIMOHHBIX MAKCUMYMOB OT YKCJIa LIeJIeH pereTKu?
[ToueMy BunnMas panykHasi OKpacka MbIJIbHOW IJIEHKU BCE BPEMsI MEHAETCS?

O Hanummure hopmynny TOHKON JTMH3BI U OOBSICHUTE CMBICT BXOJSIINX B HEE BETUYMH.



Bomnpocs! k nuddepenmpoBannomy 3auety (1 cemectp):

e Al o e

15.
16.
17.
18.
19.
20.

MexaHnyeckoe ABUKEHUE U €r0 XapaKTEePUCTUKU
Bune! nBuxeHuit.

PaBHOMEpHOE ABMMKEHUE TENa MO0 OKPYKHOCTH.
3akoHbI MexaHnuku HrroToHa.

Cuiel B MEXaHUKE.

[Iputspxenue Ted.

Nmmynsc Tena.

AOCOJIFOTHO YIIPYTUi U HEYIPYTHHA yaap.
Mexannueckas paboTa U MOIIHOCTb.

. DHeprus u e€ BUIbI.

. OcuoBnele nonoxkenust MKT.
. UneannHEblii ras.

. 3onpoueccsl.

. Mogenb cTpoeHus KUIKOCTH.

Kpucramnst.

AmopdHbIe Tena.

Jlepopmarust TBEpIBIX TEIL.

BHyTpeHHss sHEeprus u crnocoObl €e U3MEHEHHUS.
@Da3oBbIe NEPEXOBI.

[TepBoe 1 BTOpOE HAYaJI0 TEPMOAUHAMUKHY.

Bomnpocsr k sx3ameny (2 cemectp):

200NNk WD

11.

13.

14.
15.

16.

17.

18.
19.

20.
21.

22.
23.

MexaHuuecKkoe IBUKEHUE U €r0 XapaKTEPUCTUKH.

JIBu>keHue Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY.

PaBHOMEpPHOE IBUJKEHUE TeJla 10 OKPYKHOCTH.

3akonbl MexaHuku HeroToHa. [loHsiTHE Macchl.

Cunbl B MEXaHHUKE.

3aKoH BceMUpHOTO TAroteHus. HeBecoMocTb.

Nmnynbc Tena. 3aKOH COXPaHEHUs UMITYJIbCa.

Pa6ora. MoutHocTs. Mexannueckast SHEprus u ee BUJIbl. 3aKOH COXPaHEHUsI SHEPTUU.
OCHOBHbBIE TOJI0XKEHUS MOJEKYJISIPHO-KUHETHUECKOW TEOPUH U X ONBITHOE 000CHOBAaHUE

.Maccel u pasmepbl Mousiekyis. IlocrosHnas Asorazpo. Uucio MoOJIeKysd, COIAEpKalluXcs B

IIPOU3BOJILHON Macce.
Mogens nneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETUYECKOM TEOPHUH.

. HapaMeTpLI JJIs1 OITMCaHMA ra3a: JaBJICHUC, 00BeM U TEMIICpaTypa.

VYpaBuenue Menneneena - Kinaneiipona. O0beIMHEHHBIN ra30BbIN 3aK0H. 30mporieccs B razax u
uX rpauku.

Haceimennsiil nap u ero cBoiictBa. BiiaxxHOCTh BO3/1yXa.

ArperaTHoe COCTOsSIHHME BemiecTBa W ero (¢aszoBble mepexonabl. lcmapeHue U KHUIICHHE.
Kputnueckoe cocTosiHIE BEIIECTBA.

BuyTpenHsis sHeprusi uaeanbHoro rasza. M3mMeHeHue BHYTPEHHEW H»HEpPruu Tejla B Ipolecce
TEII000MEeHa U COBEPIIEHUS PabOTHI.

[lepBoe u BTOpO€ Havayio TepMOoAMHAMUKH. [IpuMeHeHue mepBOoro Hayana TEPMOJIMHAMHMKU K
M30IIpolLIeccaM B rase.

Tennooit aqeuratens, ero KI1/. Hukn Kapho.

XapakTepuCTUKa >KUAKOIO COCTOSIHUA BemecTtBa. [loBepXxHOCTHOe HaTskeHwe. CMmaduBaHUE.
Kanumnsipueie siBieHUs: B IpUpoie, OBITY U TEXHUKE.

Kpucramnmdeckoe coctosiHve BemiecTBa. TWIbI CBA3EH B KpUcCTaiaX. BUIbI KpUCTAIITMYECKUX
CTPYKTYp. MeXaHuuecKkue CBOMCTBA TBEPABIX TEIL

DJIeKTpu3anus Teil. DIEKTPUUECKUH 3aps1 U €ro CBOMCTBA. B3anuMoieicTBHE 3apsAKEHHBIX TE.
DIEKTPUYECKOE MOJIE U €r0 XapaKTEPUCTUKH.

Pabora mo mepememieHHIO 3apsima B ANEKTpUYecKoM Tosie. [loTeHIManbHBIN — XapakTep
AJEKTPUUYECKOTO ToJis. B3auMOCBSI3b MeXIy HANPSHXKEHHOCTBIO SJIEKTPUYECKOTO TONST U
Pa3HOCTHIO MNOTEHIIMAJIOB.



24.
25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.

37.

38.
39.
40.
. MexaHnueckue BOJIHbI, 3BYKOBbIE BOJIHBI, YIbTPa3BYK.
42.
43.

41

44.
45.
46.
47.
48.
49.
50.
51.

52.
53.

54.

55.
56.

57.

38.

IIpOoBOAHMKY M TUANEKTPUKH B BJIEKTPUUECKOM II0JIE.

DJIEKTPOEMKOCTh  IpoBOAHUKA. KOHIEHcaTOopbl. DHEprusi 3apsHKEHHOTO,  KOHAEHcATopa.
CoennHeHrE KOHICHCATOPOB B OaTapero.

Ou3nyeckue OCHOBBI IMPOBOJUMOCTH MeTauioB. [lOCTOSHHBII ANEKTpUYECKUIl TOK M €ro
XapaKTEPUCTHUKH.

ConpoTHuBieHHE NMPOBOJHUKOB. 3aBUCUMOCThH COIPOTUBIEHHUS OT MaTepuajla U pa3MepoB U OT
Temneparypbl. CBEpXIPOBOAUMOCTD.

3aKOHbI TIOCJIEI0BATEILHOTO COSMHEHUS TOTPEOUTENEH IIEKTPUIECKON IHEPTHH.

3aKOHBI APAILIEIIEHOTO COSAMHEHUS TOTPeOUTENeH IEKTPUIECKON SHEPTHH.

PaGota u MoIIHOCTD A5eKTpudeckoro Toka. TernaoBoe aelicTBHE IEKTPUYECKOT0 TOKA.

3axoH OMa 1151 2JIEKTPUYECKON LIENH.

DNEeKTPOABUKYIIIAsl CUJia U HaIlpsHKEHUE.

DNeKTpUUeCcKuil TOK B NOITynpoBogHHKaxX. COOCTBEHHAs M TPUMECHAsI TPOBOIUMOCTb.
MarauTtHoe 1oJjie U ero XapakTepUCTHUK.

I'paduueckoe n300paskeHNe MarHUTHBIX MOJIEH.

JleiicTBie MarHUTHOTO TIOJii HAa MPOBOJHUK C TOKOM. JIeHCTBME MAarHUTHOTO TIOJIA Ha
3apsSHKEHHYIO YacTHUILY, JBUXKYIIYIOCSI B MATHUTHOM I10JIE.

Maruutocdepa 3emiiu U ee B3auMOJICHCTBUE C COTHEYHBIM BeTpOM. PaananrionHeie mosica 3eMIIu.
[Tonspuoe cusHue.

DnexTpoMarauTHas UHAYKIKsS. OCHOBHOM 3aKOH 3JeKTpoMaruutHoi unaykiun. [Ipasuno Jlenna.
Camounaykuus. Bzaumonnaykuus. DHeprust MAarHUTHOTO MOJIS.

Mexanunueckue KoneOaHusl.

IlepeMeHHBIN TOK U €ro napaMeTpsl. [IeicTByomuye 3HaYeHUs TOKA U HaIPSDKEHUS.
[IpeoOpazoBanne mepemMeHHoro Toka. Tpanchopmarop. Ilepemawa w  pacmpenereHue
ANEKTPO3HEPIUH.

WneanbHblil KOHIEHCATOP, UACaIbHAS KATYIIKA U aKTUBHAS CONPOTHUBIIEHUE B LIEMIU [IEPEMEHHOTO
TOKa.

PeanbHblll KOHAEGHCATOp, peaibHas KaTylIKa HHAYKTUBHOCTH B LIETIH IEPEMEHHOT0 TOKA.
ITocnenoBarenbHbIH KoneOaTeIbHBIN KOHTYp. Pe30HaHC HanpsKeHUH.

[TapannenbHblil KonedaTeabHbIA KOHTYp. Pe30oHaHC TOKOB.

ONEKTPOMarHuTHOE I0JIE U €r0 PaclpOCTPAHEHUE B BHJIE DJIEKTPOMArHUTHBIX BOJH. CBOMCTBa
AEKTPOMArHUTHBIX BOJIH.

ONEKTpOMarHMTHOE M3JIy4€HHE B pa3MyHbl JMana3oHax JUIMH BOJIH:  PaJHMOBOJIHBI,
nH(ppakpacHoe, BUIAUMOE, YyIbTPa(QHOIETOBOE U PEHTTEHOBCKOE u3iyudeHus. CBoiicTBa U
IIPUMEHEHHE ITUX U3ITYyYCHHM.

['eomerpuueckas npupoia cBeta. 3aKOHbI T€OMETPHUUECKOM ONTHUKH.

BonnoBast npuposa ceera. MHTepdepeHnns cera, ee NposBICHHE B NPUPOAE U IMPUMEHEHUE B
TEXHHKE.

Bonnosas mpupona ceera. udpakuus ceera. Judpakuns Ha menu 1 JupakimoOHHON pelIeTKe.
BonnoBas mnpupona csera. [ucmepcus cBera. ANIUTHBHOE U CYOTpakTUBHOE CMEIIMBaHUE
L[BETOB.

CocraBbl aToMHBIX siiep. OTKpbITHE MO3UTPOHA W HENTpoHa. SxepHbie cuibl. JledekT Macchl.
OHeprus CBA3M AaTOMHBIX SJIEP.

Mopnens atroma Pesepdopaa u bopa. IToctynater bopa.

Buemnuii  ¢orosnextpudyeckuir 3¢ ¢exr. 3akoHbl BHemHero ¢orodpdekra. YpaBHeHHE
Oitamrelina s potodrddexra. [Ipumenenre BHenHero 1 BHyTpeHHET0 (hoTodddHexTa B TEXHUKE.
EcTtecTBeHHas paJiMOaKTUBHOCTh M €€ BHUJBl. 3aKOH paJMOAaKTUBHOIO pacnaaa. buonormueckoe
JEWCTBUE PATMOAKTUBHBIX U3ITYYEHUM.

Jlenenue TSOKENbIX aTOMHBIX AP, LIEMHAs peaklys AeJeHUs. YIpaBiseMas LEeNHas peakLus.
SAnepusie peakTopsl. IlomydeHne paguoOaKTHBHBIX M30TONOB M WX IPUMEHEHHE B MEIUIIMHE,
IIPOMBIIIJIEHHOCTH, CEJILCKOM XO034HCTBE.



3amaun K 3K3aMeny (2 cemecTp):
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[IpsAMONMHENHBIN POBOJHUK JJIUHOW L U ¢ TOKOM / IIOMECTUIIN B OJHOPOAHOE MAarHUTHOE I0JIE
MEPIeHIUKYIAPHO JIMHUSAM HHIAYKIUM B. Kak HU3MEHHTCA cuia Awmmepa, AeicTByromas Ha
IIPOBOJHMK, €CIU €ro JUIMHY YBEIMYWUTH B J[BA pasza, a CUIy TOKa B MPOBOJHUK YMEHBIIUTH B
YeThIpe pasa.

Jlonumure snepHble peakiuu: SLi + 1p > ? + SHe u AL+ {in -7 + 3He

[Torox ¢oTtoHOB C 3Heprueit 15 »B BbiOMBaeT U3 MeTayuia (OTOIIEKTPOHBI, MaKCHMAJbHas
KMHECTETHYECKasl SHEeprus KOTOPHIX B JIBa pa3a MeHbIle padora Bbixoga. KakoBa makcumanbHas
KHHETHYECKasi SHEPTHsl 00pa30BaBIINXCs (POTOITEKTPOHOB?

EmkocTh KOHZEHCAaTOpa B IIeNU MepeMeHHOro Toka paBHa 50 Mk®. 3aBUCUMOCTh HaNpsKEHHUS Ha
KoHIeHcaTope OT BpeMeHu umeer Bua: U=UpSin wt, tne Uy=60 B, »=50 pan/c. Haiinure
aMIUIUTYly KOJIeOaHUI CHIIBI TOKA.

Yemy paBHO BpeMs IPOXOXKAECHUS TOKA CHIION 5 A 110 IPOBOJHUKY, €CIIU IIPU HAINPSHKEHUU HA €To
koHIax 120 B u B mpoBOAHUKE BBIJIETSAETCS KOJIMYECTBO TEIUIOTHI, paBHOE 540 kXK.

Ha BXxoze B 3/1eKTpHUYECKYIO LIeNb KBApPTUPBl CTOUT IPEIOXPAHUTENb, Pa3MBIKAIOIIMM Lenb MpU
cune Toka 10 A. mogaBaeMoe B lienb HampsbkeHue paBHo 110 B. Kakoe uuciio siaeKkTpuuecKux
YallHMKOB MOIIHOCTBIO KaXXJI0T0 U3 KOTOpbIX paBHbI 400 BT, MOKHO OJIHOBPEMEHHO BKJIKOYATh B
KBapTupe?

B osnexTpuueckyro 1enb BKIIOYEHA MeAHas MPOBOJIOKAa JauMHOW 20 cM IpU HANpsHKEHHOCTU
anekrpuueckoro nois 50 B/m cuna Toka B mpoBosioke paBHa 2 A. Kakoe HanpsikeHHe IpUI0KeHO K
KOHIIaM TPOBOJIOKH?

[Tpu omHOM COMPOTHBICHUU pPeocTaTa BOJIBTMETP MOKa3biBaeT 6 B, amnepmerp 1 A. mpu apyrom
CONPOTUBIIEHUU peocTaTa MokazaHus npubopoB 4 B u 2 A. Uemy paBHO BHYyTpEHHee
COIMPOTUBIIEHUE UCTOYHHUKA TOKAa? AMIIEPMETP U BOJIBTMETP CUUTAThH UACaTHHBIMU.

Ha 3apsix 2-107 K1, HaXOAsIIuiics B HEKOTOPOil TOUKE SIEKTPHUECKOro IO, AeHCTBYET CHIIa
1,5:107 H. Onpenenute HaPSHKEHHOCTD I10JISL B 9TOM TOUKE.

TpeOyeTcsi M3roTOBUTH ABYX IUTACTHHYATHIN KOHAEHcCATOp eMKocThio 500 nmd u3 craHuons u
napauHUPOBaHHOM Oymaru TonumHoi 1 MM. OnpenenuTs MI0Iags He0OX0IMMOTr0 KOJIMYEeCTBa
CTaHHOJIS.

Ha xakoM paccTosiHUM JIpyT OT Apyra HaJ 0 PaclooKUTh 3apsaabl o 5 MkKi1, 4ToObI B KepocuHe ¢
JTUBJIEKTPUUECKON MPOHUIIAEMOCTBIO, TaHHOW 2 Cuila B3aUMOAEMCTBHSI MEXAYy HUMH OKa3aioch
pasHoii 0,5 H.

Kakyio paGoTy CoBepIIaeT ras, pacuInpsisich n3o0apudecku npu asiernn 2-10° ITa oT o6bema 1,6
10 oobema 2,5 TuTpoB?

Ornpenenuth HaYaJIbHYIO TeMIiepaTypy 0,6 KT 0J10Ba €CJH MPH MOTPYKEHUHU €T0 B BOAY Maccoi 3 Kr
rpu 300 K, ona Harpenach Ha 2 K.

Ipu Temmeparype 280 K u masmennn 4-10° Tla ras sammmaer oosem 0,1 M°. kakas paGora
COBEpILIEHA HaJl Ta30M P YBETUYEHUH ero oobeMa eciau oH Harpet 10 420 K npu nmoctosHHOM
JaBJICHUU?

Onpexnenuts Temneparypy aMMuaka NH;, HaXOIAIErocs Mo AaBICHUEM 2,1-10° ITa, ecint 06beM
ero paseH 0,02 M3, a macca 0,03 xr.

Ha Baronetky Maccoit 24 TOHHBI, IBUKYILYIOCSI CO CKOPOCTBIO 2 M/C BepTUKalbHO cOpocuiu 800
Kr niecka. KakoBa OyzieT CKOpOCTh BarOHETKHU MOCJIE 3TOr0?

OmnpenenuTs MOIIHOCTh TEIIOBO3a, 3HAasA, YTO MIPU CKOPOCTH IBMKEHUS 48 KM/4 CHIIa TATU paBHA
100 xH.

MocTt 00Opa3yeT BbITyCKHYIO aAyry paguycoMm 400 M. onpenenuTe Bec Moe3a Ha CepeiMHe MOCTa,
€CJI CKOPOCTH €ro ABrKeHus 18 kM/4, a rena pasua 1200 T.

Omnpenenure )KeCTKOCTh MPYKUHBI JUHAMOMETPA, eciin o aelictBueM cuiibl 80 H yanuuunace Ha
5cm.

I'py3 maccoit 100 KT paBHOMEpPHO NEPEMENIAIOT 10 TOBEPXHOCTH, Ipuiaras cuity noj yriom 30° k
ropusoHTty. Koaddunuent tpenus pasen 0,3. HaAWTH BETUIUHY STOW CHIIBI.

Bo cK01bKO pa3 yMEHBIIUTCS CUJIA IPUTSHKEHUS K 3eMiIe KOCMUYECKOM paKeThl IPU €€ yaJIeHU!
OT MOBEPXHOCTH 3€MJIM Ha PACCTOSTHUE PABHOE PAANyCy 3EMIIHU.

ABTOMOOHIIb [BIKETCS MPSIMOTMHEHHO C MOCTOSHHBIM YCKOPEHHeM 2 M/C’, MMes B JaHHBINH
MOMeHT ckopocTh 10 m/c. I'ne on 611 4 ¢ Ha3an?

. Muckoobpasnas mwia auametpoM 400 MM UMeEeT JIMHEHHYIO CKOPOCTh KOHITOB 3yObeB 12,56 M/c.



OnpenenuTts yriaoByIO CKOPOCTh, IIEPUO]T BPAILIEHUS U YHCIIO 000POTOB B CEKYHIY JMCKA THIIBI.
24. Teno ynano ¢ BbICOTHI 125 merpoB. KakoBa MIMTENBHOCTh MAJ€HUS, C KAKOW CKOPOCTBHIO OHO

YIapUTHCSL O 3eMIII0?

25. Ilpn nanpsokenun 220 B Ha 3axxumax pesucropa cwia Toka paBHa 0,1 A. Kakoe HampspkeHue
II0JIaHO HA PE3UCTOp, €CIIM CUjla TOKA B HEM cTasia paBHoil 0,05 A?

26. Memz[y napamiCiIibHbIMH OAHOMMCHHBIMH  3apsKCHHBIMU  IIaCTHUHAaMU,

PacCIoJIOKCHHBIMU

TOPU30HTAJIBHO HAXOJMUTCS HEMOJBUYKHAS IbUIMHKA 1-10'° xr. Pasnocts MMOTEHILIMAJIOB MEXKIY

mnactuHamu 500 B, paccrosinue 0,1 M. onpenenute 3apsi/i NbUTMHKH.

27. Kakyro paboTy HaJ0 COBEpIINThH, 4TOOBI mepeMectuTh 3apsa 0,2 K u3 ogHONM TOYKM TOJNs B
JIPYTYIO C pa3HOCTHIO OTeHIIMaIa Mexxay HuMH S00 B.
28. TemnnoBoil ABUraTeNbh NOIYYaeT OT HAarpeBaTeisl Kaxayto cekyHay 7200 Kkana TerIoTsl U OTAAET B
xonoaunbauk 6400 kkan. Kakos TemmoBoit K11/ neurarens?
29.3a 5 ¢ g0 ¢uHUIIA CKOPOCTH BEIOCHUIIETUCTa paBHsuIach 18 km/4, a Ha ¢uHuiIe 25,2 KM/4.
Onpenenuts yCKOpEHUE, ¢ KOTOPBIM JIBUTAJICS BEIOCUIIEANCT.

O06pa3er sK3aMeHAIMOHHOTO OMJIeTa:

[MpumM KT — punuan ABI'YIIC B r. Yccypuiicke

PaccmoTpeno
MPEIMETHO-METOIMYECKON
KOMHCCHEN MaTeMaTH4EeCKUX 1
€CTECTBEHHO-HAYYHBIX TUCIUILJINH

« » 20 T
IIpencenarens

/OUO/

«__» 20 T

DK3aMeHaMoOHHbIHA Ouier Nel
1o pucuummae «Pu3nukay
JUUISL HANPaBJICHUS CIIEI[UAIbHOCTH

KO, Ha3BaHHUC

«Y TBEPKIAI0»
3am. lupekropa o YP
/DONO/
« _» 20 T

1. Pabora. MouiHocTs. MexaHuueckasi SHEpPrus U ee BUJIbl. 3aKOH COXPaHEHUs SHEPTUH.
2. JleneHue TSHKEIBIX aTOMHBIX S7€Ep, LEHAs peakuus AeJIeHus. Y IpaBisieMas LelHas peakuus. SAnepHsie
peakTopsl. [lonydueHne pagnoakTUBHBIX U30TONOB U UX IPUMEHEHHE B MEUIIMHE, TPOMBIIIJIEHHOCTH,

CEJILCKOM XO3AMCTBE.

3. Kakyto paboty Haso coBepmnTh, 4ToObI iepemMecTuTh 3apsi 0,2 Kit u3 0aHOM TOYKHM TOJIS B IPYTYIO C
pa3HOCTHIO MOoTeHIHaNa Mex 1y Humu 500 B.

HpeHOHaBaTCJ'IBZ

3. TecroBble 3a1aHus. OLeHKA M0 pe3yJIbTATAM TeCTHPOBAHUS.

3.1. IIpumepHsble 3ananus TeCTa

1. Paznen ¢pusuku, uU3ydyarouiuili JBMKEHHE MaTEpUaTbHBIX TeNl M B3aUMOJCHUCTBHE MEXIY HUMHU.

(OtBeT: Mexannka, MEXaHHK

a, MEXAHUKA)

2. ABTOMOOMJIB IBUTAJICS €O CKOPOCThI0 60 KM/4. OnpenenuTs ero nyTh 3a 30 MuHyT. OTBET 1aTh B

kM. (OtBet: 30)

3. Ha reno maccotii 2 kr aeiictByet cuna 10 H. Paccuutats yckopenue. (OTBeT: 5)
4. BpIOpaTh COOTBETCTBHE MEXKY U3MEPSIEMbIM PUOOPOM U HU3NUECKON BEITMUNHOMN:
Junamomer Bpems
Couaomer Jnuna
CanTumerp Cuna
Cexynnomep CxopocThb
5. 36 xkm/u B cuctexte CU pasho (Otser: 10)
6. BpIOpaTh cOOTBETCTBUE MEXKTY (PU3MUECKOM BEIIMUYNHON M €AMHHUIICH N3MEPEHUS:
Mo1mHOCTb M/c
Pa6ora Bt
VYckopenue Kr*M/C
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Cuna Jx
I/IMHYJ'IBC\ H
Teno pazmepamu U GOpPMOI KOTOPOTO MOKHO IIpeHEOpeUb B YCIOBUAX AaHHOM 3aqaun. (OTBeT:
MarepuanbHas Touka, MarepuansHas Touka, MATEPUAJIBHAS TOYKA)
VYka3zarp 110CI€e10BaTEbHOCTD B MOPSIIKE BO3paCcTaHUs MOTEHIIUATBLHOM SHEPTHUH:
1: mMacca Tema 2 Xr, BeICOTa Tena Haj 3emiieii 50 cum.
4: wmacca Tena 1 xr, BeIcoTa Teaa Haj 3emuieid 10 m.
3: macca Tema 200 1, BeIcoTa Tena Haz 3emuei 100 cM.
2: Macca Tena 20 Kr, BbICOTa Tena Haj 3eMiieh 1 K.
VYka3arp 1ocie10BaTeIbHOCTh (hOPMYIT — CHJIA YIIPYTOCTH, CHJIA TSDKECTH, CHJIa PEAKIIUU OTIOPHI,
cujia TPEHUs, BEC Teja, pe3yIbTUPYIOIIas CHIIa:

I: F=ma
4: N =mg
6: F = uN
3: F =kAl
2: F=mg
5: P=mg

Paccunrare uMmynsc Tena, eciu ero ckopoctsb 5 m/c, a macca 2000 r. (Otgert: 10)

CriopTcMeH MOJHSUI MITaHTy Maccoi 75 Kr Ha BbICOTY 2 M. PaccuuTaTh Ha CKOJIBKO M3MEHUJIACH
noTeHuuanbHas sueprus mranru. (Oteet: 1500)

[IpyxuHa xectkocThio 25 H/M m3menstoT cBoro mumHy oT 40 cMm 10 35 cm. OnpeaenuTs cuity
ynpyroctu. (OtBet: 1,25)

Teno maccoit 100 r nBukercs nox aerctsueM cuibl 20 MH. Onpenenuts yckopeHue, ¢ KOTOpbIM
nsuxercs teno. (Orsert: 0,2)

Jiisa kaxaoro (U3MYECKOTOo 3JIEMEHTa W3 MEepBOro croydia momodpaTh COOTBETCTBYIOIIUMN
3JIEMEHT BTOPOTO CTOJIOIA!

du3nvecKoe sBIECH Cexynna
PusnyecKkuil mpoue Macca
Enununa n3amepenue gpusnue I'posa

dusnyeckas BeJIMUUHA Pacmmpenue raza
BriOpath ckansgpHyro (GU3NYECKYIO BEINUHUHY.
a. Bpewms. +
b. CkopocTsb.
c. YckopeHue.
d. Ilepememenue.
dusnyeckas BeIWYMHA, XapaKTEpU3YyIOIlas H3MEHEHHE MEepeMELIEHUs] Tela 3a IPOMEXYTOK
Bpemenu. (OtBet: ckopocTh, Ckopocts, CKOPOCTD)
Typucr, nBurasce paBHoMepHO npomen 1 km 3a 15 MunyT. Paccunrtare ckopocts Typucrta. OTBETh
nath B kM/4. (OTBeT: 4)
Br16paTh 0T 4ero 3aBUCUT cujia TPEHUS:
a. Ot Maccel Tena. +
b. Ot wiomaau rena.
c. Or ko3¢ dunmenTa TpeHus MOBEPXHOCTHU. +
d. Ot Macchl MOBEPXHOCTH.
BekropHas ¢usnyeckas BeIMUYMHA, SBISIONIEECS MEpPOH MEXaHWYECKOTO B3aWMOJICHCTBHUS.
(Otmer: cuna, Cumna, CUJIA)
Kakum nmnysnbcom o6s1agaeT BOpoHa, cujsimas Ha 3a6ope BbicoToi 2,5 M? Macca Boponsl 500 r.
(Otgert: 0)
Onpenenutb KMHETUYECKYIO 3HEpruto Tena maccor 200 r, KOTOpoe IBUKETCS CO CKOPOCThIO 36
km/4. (OtBet: 10)
Onpenenuts NOTEHIMAIBHYIO PHEPTHIO NTULBI Maccoll 3,5 kr neTsmei Ha Boicote 10 M. (OtBer:
350)
Omnpenenutb KO3((GUIMEHT TPEHUS CKOJIBXKEHHUS, €CJIM TEJIO MAacCOi | KT ABMKETCS paBHOMEPHO
IPSIMOJINHEIHO 110 TOPU30HTAIBHON INIOCKOCTH, IPU 3TOM BO3HUKAET CHJIA TPEHUS CKOJIbKEHUS 5
H. (OtBer: 0,5)
Bri6path cooTBeTCcTBHE MEX Yy (OPMYJION U Ha3BaHUEM (POPMYIIBIL:
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[Tepssiii 3akoH HproTO F =ma

Bropoii 3akoH HproTO Fi,=—-Fy;
Tpernii 3akoH HproToHa F=0
BHyTpeHHsAS sHEprus 3aJaHHOM MacChl WJEAIBHOIO Ta3a 3aBUCUT TOJIBKO OT (Ortser:

Temneparypsi, Temrnepatypbl, TEMITIEPATYPBI).
Ha ckombko tpamycoB Harpeercs 200 r cBuHIa, eciu emy cooOmuth 140 JIx TeruoTsi?
VY nenpHas TeroeMkocth cBuHIA 140 Jx/kr-°C. (OTBeT: 5)
Pabouee teno Terosoit mamuHbl ¢ KITJ] 50% coBeprraer 3a ogun nuka padory 20 k/x. Kakoe
KOJIMYECTBO TEIJIOTHI MOJy4yaeT paboyee Teno OT HarpeBaTesns 3a Hukia? OTBeT 3anuimure B kJ[x.
(OtBer: 40)
BriOpaTth cooTBeTCTBUE MEXY (PU3NYECKUMHU BEIMUUHAMH U MPUOOPOM, KOTOPBIM U3MEPSAETCS
naHHas pu3ndecKas BEIMYUHA!

Temneparypa —»TepmomeTtp

Buaxxnocts Bo3nyxa——> [lcuxpomerp

HaBnenue atmochepst——» bapomerp

VYka3ath MOC/IE0BaTEILHOCTD B MOPSIIKE BO3PACTAHUS TEMITEPATYPHI:
4: 30°C
I: 0K
3: 273K
2: -115°C
Y CTaHOBHUTH COOTBETCTBUE MEX/Y PA3HBIMU COCTOSIHUSIMH BOJIBI M COCTOSIHUSIMU BEILIECTBA.
THap— —» [ azoo0bpasnoe

Cheorcunx Kuoxoe
Poco)<: Kpucmannuueckoe
[Ipouecc mpoucxonmaummii mpu mnoctosHHOW Temmepatype. (OtBer: W3oTepmuueckuii,
usorepmuueckuii, I3OTEPMUYECKUI)
[Ipouiecc mpoucxomsmuié mpu MOCTOSHHOM 00bEéMe. (OtBeT: M30XOpHBIN, HM30XOPHBIA,
N30XOPHbIN)
[Ipouecc mpoucxoasmuit npu noctosHHoM naBieHud. (OtBer: M300apHbIi, W300apHBI,
N30BAPHBII)
VYka3aTh Kak U3MEHSETCS TeMIepaTypa KpUCTANIMYECKOro TeJla C MOMEHTA Haydajla IUIaBJIeHUS 10
€ro OKOHYaHMUS.
a. IlocrenenHo nosbIIacTCs.
b. B Hauane ruiaBneHus MOHUKAETCS, 3aTEM MOBBIIIAETCS.
c. B Hauane nynaBneHMs NOBBIILIAETCS, 3aTEM ITOHUKAETCS.
d. He usmensercs. +
IIporecc mepexona U3 KUAKOTO arperatHoro coctosiHus B TBepnaoe. (Oteer: Kpucrammuszamms,
kpuctamuzanus, KPUCTAJIJIM3ALUA)
BriOpath kakas abconroTHas Temreparypa 1o mmkaine KeinpbBuHa cOOTBETCTBYET Temmeparype 37
°C.

a. -236K.
b. 37K.

c. 310K. +
d. 307 K.

[TapameTp, KOTOPBIN XapakTepu3yeT IPOCTPAHCTBO, 3aHUMAeMO€E TeJIOM WK BemmecTBoM. (OTBeT:
O6beM, 06bem, OBBEM).
Omnpenenutd 3apsiji, KOTOPHIA MPONUIET depe3 MOMepeuHoe CeueHHe MpoBOAHMKA 3a 10 MHHYT,
ecnu cuiia Toka paBHa 5 A. (Otset: 3000)
Bbruuciuth o01iee COnpoTHBIEHHE TPEX PE3UCTOPOB, COCAUHEHHBIX MOCIEI0BATENbHO, €CITU UX
compoTuBIeHUs paBHbl R; =24 Om, R, =3 OM, R; =4 Owm. (OtBer: 31)
Onpenenuts ¢ Kakol CUIION AeWcTByeT MarHuTHoe nosie uHaykuueil 10 MTin Ha nmpoBOIHUK C
TokoM 5 A nmuHod 10 M. IIpoBOJHMK pacmoiokeH MEePNeHAUKYISIPHO JUHUSIM MArHUTHOM
nnaykuuu. (Otsert: 0,5)
Bri6path cooTBeTCTBHE MEXAY (DU3MUECKUMHU BEIMUYMHAMU U €IUHUIIAMHU U3MEPEHUS:

Cuia To OMm

Hanpsixen Bart
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CormnpoTuBieHue Bonbt
MoutHocTh Awmnep
KakoBa cuia Toka B KaTyllke MHAYKTUBHOCTbIO 20 MI'H, ecin SHeprus MarHUTHOTO 3TOH
karymku paBHa 0,36 JIx. (OtBert: 6)
Onpenenuth HanpsKeHUE Ha pe3ucTope comnpoTuBieHneM 1 kOwm, eciiv yepe3 HEero ImpoTeKaer
TOK paBHbIN 2 A.
(OtBet: 2000)
Tok B karymike paBHoMepHO u3MeHsierca Ha 20 A 3a 30 mc. IIpu sTom B Heil Bo3HukaeT D/C
camouHaykiuu, pasHasg 200 B. Onpenennts HHIYKTUBHOCTD KaTymKu? OTBET 3anuiuuTe B MIH.
(Otmert: 300)
Bb10paTh 4acTullbl ¢ NOJ0KUTEIbHBIM 3PS IOM.
a. Atowm.
b. DOnekrtpos.
c. IIporton. +
d. Heiitpon.
e. Karuon. +
Oco0bIil BUa MaTepuu, KOTOPBIH CYIIECTBYET OKOJIO ABMIKYIIUXCS 3apsKeHHBIX yacTull. (OTBeT:
MarnutHoe noje, marautHoe nosie, MAI'HUTHOE I1OJIE)

Y CTaHOBUTH MOCIIEIOBATEILHOCTD B MOPSIIKE BO3pacTaHUs 3HAUCHUS (PU3UUYECKUX MPUCTABOK:
3: T'ura.
1: Kwuno.
4: Teppa.
2: Mera.

Onpenenutb CONMPOTUBICHHE MEAHOTO MPOBOAHUKA ANUHHOW 10 M M MIIOIIAIBIO0 MOMEPEYHOTO
ceaenns 0,017 mm”. Vaensroe conporuienne Mean 1,7:10° Om-m. (Otser: 10)
Onpenenutry DJIC ucTOUHMKAa TOKa C BHYTpeHHUM comnpoTtuBieHueM 0,1 Owm, ecnu mnpu
MOJKIIIOYEHUU 3TOr0 HMCTOYHHMKA Ha pe3ucrop comportusieHueMm 4,9 OM Ha HeM co3laeTcs
Hanpsokernue 9,8 B. (Otser: 10)
VYceranoButs cootBeTcTBUEe «3AKOH OMA U1 YUACTKA LETTN»

5:  CcONpOTUBIEHUE

3: HampshKeHHe

I: cunaToka

2: TOpsIMO IPONOPLUOHATIBHO

4: 0o0paTHO MPOMOPLUOHAIBHO
Y cTaHOBUTH MTOCIEA0BATEIBHOCTD B OPSAKE YObIBaHUS 3HAUE€HUS (PU3MUECKUX MPUCTABOK:

2: Muxkpo.
4: Tluxo.
3. Hamno.
1: Munan.

Ha snextpuueckoM vaiiHMKe yKkaszaHbl XxapakTepucTuku «220 B; 880 Br». Onpenenuts TOK npu
KOTOpOM paboTaeT naHHbli YaitHuk. (OTBeT: 4)
BemecrBa, cogepxkamue cBoboanbie  3apsaasl.  (OtBer:  IIpoBOIHUKH, TPOBOJHHKH,
I[MPOBOIHUKN)
SBnenne Bo3HukHOBeHUs DJ[C MHAYKIMM M MHAYKIMOHHOIO TOKA B 3aMKHYTOM IIPOBOJSILIEM
KOHTYpE 3a CUeT U3MEHEHUS CUJIBI TOKa B 3TOM KOHTYype. (OTBeT: CaMOMHAYKIUS, CAMOMHAYKLIUS,
CAMOUMHAYKINA)
Y CTaHOBUTH MOCIEA0BATENBHOCTD B OPSAIKE BO3PACTAHUS CHIIBI TOKA:
2: 0,01 MA.
1: 0,01 MKA.
3:0,1 A.
4: 1 KA.
BbIOpath 0T KakuX BETUYMH 3aBUCHT COIIPOTHBIICHHE MTPOBOIHUKA.
OT uIMHBI TPOBOHUKA. +
OT mIomaay nonepeyHoro ceYeHus MpoOBOIHUKA. +
OT HanpsKeHUs, TPUI0KEHHOTO K IPOBOTHUKY.
Ot marepuasia npoBOJHUKA. +
OT cuibl TOKa, UYIIErO IO IPOBOJHUKY.

opo o
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Paccuntarh CKOPOCTBH paclipOCTpPaHEHUS 3ByKa B MaTepHale, B KOTOPOM KOJIEOaHHS C IEPHOIOM
0,2 ¢ BBI3BIBAIOT 3BYKOBYIO BOJIHY, HMeronIyto aiauny 20 M. (Oteet: 100)
MakcumanbHOE OTKJIOHEHUE Tella OT MOJI0KeHHs paBHOBecHs. (OTBEeT: AMIUIUTY/IA, aMIUIUTY/A,
AMIUIUTYA)
PaccunTaTh Ha KaKOM pacCTOSIHUU HAXOAUTCS UCTOYHUK 3BYKa, €CJIA 3BYK OT HETO JIOXOJHUT JI0
ciymatenst 3a 2 MuHyThl. CkopocTh 3Byka 340 m/c. OtBet nathb B kM. (OtBeT: 40,8)
Paccunrarh ¢ Kakoil 4acTOTON KOIeOIeTCS UCTOYHUK BOJIH, €CIIH JUIMHA BOJHBI 4 M, a CKOPOCTh
pacmpoctpanenus 10 m/c. (OtBerT: 2,5)
3ByKOBasi BOJIHA — 3TO ...

a. BOJIHA, PaCIPOCTPaHSIONIAsICS ¢ yacToTou Oosbire 20 kI,

b. BoOJIHA, pacpOCTPAHSIONIASCS B MPOCTPAHCTBE C YACTOTOM MeHble 16 I'm.

C. BOJIHA, pacpOCTPaAHSIONIAsICS B MPOCTpaHCTBE ¢ yacToTou ot 16 'y mo 20 kI'11. +

BriOpatb cooTBeTCTBHE MEXY (PU3HUECKUMH BETHUYNHAMH U 0003HAYCHUSIMU:
[Tonnast npoBoAMMO by
AKTHBHAs IPOBOAMMOC A
PeakTuBHO-UHAYKTUBHAS TPOBOANMOCT g

PeakTBHO-€MKOCTHas MPOBOJIUMOCTh 5 bc
[TonBmxHas yacTh reHepaTopa nepemeHHoro toka. (Oteer: Potop, porop, POTOP)
Henonsuxnas yacts reneparopa nepemennoro toka. (Otser: Cratop, cratop, CTATOP)
Bri6path cooTBeTCTBHE MEXKAY (DU3MUECKUMH BETUYMHAMU U 0003HAUYCHHUSAMU:
[TonHoE conpoTUBIEH
AKTHUBHOE COIPOTHUBIIE
PeakTMBHO-MHIYKTUBHOE COITPOTUBIICHU

PeakTnBHO-€MKOCTHOE COIIPOTUBJICHHE —> XC

Momnocts Ha Bxoxae TpaHchopmaropa 10 xBt, a na Beixome 9,7 kBt. Paccumrats KII/]
Tpancopmaropa B %.

(OtBet: 97)

Jl11g mpeoOpa3oBaHus MEPEMEHHOTO TOKA B MMOCTOSIHHBIN UCIIONIB3YIOTCS:

a. Jlsurarenm.

b. Bempsamurenu. +

c. I'eneparopsl.

d. HarpeBaTenbHble MpUOOPHI.

Br16paTh cooTBeTCTBHE MEXKAY (PU3MUECKUMH BETUYMHAMU U 0003HAUYEHUSAMU:
[Tonnas MOH_IHOC’PB\ 4 0)3
AKTHUBHAsI MOIITHOCTL— » P
PeakTHBHO-MHIYKTHUBHAS MOIIHOC S
PeakTnBHO-€MKOCTHAasI MOIITHO Oc

DNEeKTPOMarHuTHOE YCTPOMCTBO, MpEeAHA3HAUYCHHOE I MpeoOpa3oBaHUs MEPEMEHHOTO TOKa U
HampspDKeHUss Tpu  HewsMmeHHoW dwactore. (OtBetr: Tpanchopmartop, Ttpanchopmarop,
TPAHCDO®OPMATOP)
Paccunrate nepuon curnana, eciau yactora cunyconnanbaoro Toka 400 I'u. (Otset: 0,0025)
Y CcTaHOBUTH MOCIEA0BATEIHLHOCTh BO3pACTaHUE JJMHBI B BUIUMOM CIIEKTpE.

7: KpacHslil.

2: CuHui.

5: JKeatsli.

1: ®uHoneTOoBHIN.
6: OpaHXeBblil.
3: Tomy0Ooii.

4: 3eleHBIH.

JIyd cBera majgaeTr Ha IUIOCKOE 3epKano. Yros naaeHus paseH 10°. Onpenenuts yroia Mexny
3epKaIbHON MOBEPXHOCTHIO M magaromum JiydoM. (Otset: 80)

Yron mnageHuss cBeTa Ha TOPU3OHTAIBHO PACIOJOKEHHOE IIJIOCKOE 3epKaio paseH 30°.
Onpenenuth KakuM OyZIeT yroys OTPaKEeHHsI CBETa, €CIM MOBEPHYTH 3epkayno Ha 10° cormacHo
pucysky. (OtBer: 40)



74. JIyu cBeTa majiaeT Ha IJIOCKOE 3epKasio. Yroua orpaxeHus: paseH 20°. OnpenenuTb yroia Mexmy
MaJaloM U OTpakeHHBIM JTydamu. (OTBeT: 40)

75. SlBnenue pasznoxxenue 6enoro ceera B criektp. (Oteer: JUCITEPCUS, ucnepcus, mucnepceus)

76. OnpenenuTs ONTUYECKYIO CUITY OYKOB ISl TATbHO30PKOTO Ii1a3a Mpu YCIOBHUH, YTO PACCTOSIHHE
Hawtyuuero 3penus 40 cm. (OtBer: -2,5)

77. BeiOpaTh COOTBETCTBUE MEX/Y BHIaMU U3TyYEHHUS U TIOTOKOM HUCITyCKAaeMbIX YaCTHI]

Y- U3JIy4YCHU IToTok Anep renus
f— u3nyueHue DNEeKTPOMarHUTHbIE BOJIHBI
Q— U3IIy4eHU [ToTok 3neKTpOHOB
78. BoibpaTh pamusiuro Or'0 OTKPBIBIIErO PaAUOAKTUBHOCTD.
a. Kropu +

b. Pesepdopn
c. bekxkepenb
d. DOHuTeiH
79. 3anucaTh KOJMYECTBO 3EKTPOHOB B COCTABE aToMa aproHa juAr. (Otser: 18)
80. 3anucaTh KOJIMYECTBO IPOTOHOB B COCTAaBE aToMa xeie3a 3¢Fe. (OtBet: 26)
81. 3amucarh KOIMYECTBO HEHTPOHOB B cOCTaBe atoMa cepedpa 98Ag. (Otser: 61)
82. YCcTaHOBUTH NOCIEI0BATENBHOCTD B OPsiIKE YOBIBAHUS MPOHUKAIOLIEH CIIOCOOHOCTH U3ITy4eHH
2: y- u3nmyyeHue
1: B— uznyuenue
3: 0— U3IIydeHue
83. BeiOpaTh Kakue U3MEHEHUs MPOUCXOAT B aTOME B pe3yibTare ajb(a pacnaja.
a. ArtoMmHas Macca yMeHbIlaeTcs Ha 1, 3apsii yMeHblaeTcs Ha |
b. AToMHasg Macca yMeHbLIaeTCs Ha 4, 3apsj yMEHbIIAeTCs Ha 2 +
c. AToMHas Macca He MEHsSeTCs, 3apsi/l yMeHbIIaeTcs Ha 1
d. ArtomHas Macca He MeHsieTcs, 3aps]l yBelIuuuBaercs Ha 1
84. Yka3zaTh nocie10BaTeIbHOCTh B MOPSIJIKE BO3PACTAHUSI pa3MEPOB YaCTHIL:

1: IIpotoH.
4: Momnekyna.
3: Atowm.

2: ATomHOE€ sIpo.
85. ATOMHBIN HOMED 3JIeMEHTa Z ONpPEACIIAET, CKOJIbKO B S/Ip€ HAXOIUTCS:
a. OIIEKTPOHOB. +
b. Heiitponos.
c¢. Tl'amma-xBaHTOB.
d. IIportoHoB.
86. BpIOpaTh COOTBETCTBHE MEXKIY 3apsIOM U YaCTHIICH:

DneKkTpo [TonoxuTensHbIN
[Ipoto Homns
Helitpon OTtpunarenbHbIi

87. Pacmag aTOMHBIX sIep HEKOTOPBIX XMMHYECKUX AJIEMEHTOB, COMPOBOXKIAIONIECECS AKTHBHBIM
uznyuenueM. (Oteet: PAJIMOAKTHUBHOCTD, pagroaktuBHOCTh, PainoakTHBHOCTD)
88. B cocras snpa BXOIAT:
a. IIporonsr. +
b. He#Tponsl. +
C. DJEKTPOHBI.
d. bapuonsr.
89. Slnpo aTroma COCTOUT U3 ...
a. IIPOTOHOB +
b. a5eKTpoHOB
C. HEUTPOHOB +



d. 7y-xBaHTOB

OmnpeenuTh YacTHIly, 0Opa30BaBIIyIOCS B XO/€ SIepHOi peakiuu: 4541 + 3H — 39P +?
a. [ —wuyactuna.
b. Heiirpon. +
c. Ilportomn.

90.

3.2. CooTBeTcTBHE MEXKAY OANBHOI CUCTEMOI U CUCTEMOM OLIEHUBAHHMS 110 PE3yIbTaTaM TeCTUPOBAHUS
yCTaHaBIMBAETCS IIOCPEACTBOM CIIETYIOLIEH TaOIUIIbL:

YpoBeHb
OOBexT ITokazaTenu orieHUBaHUS
Ornenka pe3yIbTaToOB
OLICHKU pe3ysbTaToB 00y4YEHHs
00yueHUs
60 GayutoB M MeHee «HeynoBneTBOpUTEILHON Huskuit ypoBeHb
74 — 61 6annoB «Y 1OBJIIETBOPUTEIBHO) IToporoBblil ypOBEHb
OGyuaromuiics 84 — 77 GannoB «Xopomo» IToBBIITIEHHBIN YPOBEHD
100 — 85 GasoB «OTINYHOY BpIcokuii ypoBeHb

4. Ouenka 0TBCETA, oﬁyqammerocsn Ha BOIIPOCHI, 3a1a1y (3a)lalme) K3aMEeHAIMOHHOI0 OMJIeTA.

4.1. Ouenka oTBeTa, 00yJaromierocst Ha BONPOCHI, 337a9y (3a/1aHne) 3K3aMEHAIMOHHOTO OHJIeTa.

Co;[epmaHI/Ie IIKaJIbl ONCHUBaAHUA

JMeMEHTBL HeynoBnerBoputenbsHo | Y IOBIETBOPUTEIBHO Xopo1io OTnuyHO
OLICHMBaHMS
He 3auteno 3auTeHo 3adreHo 3aureHo
COOTBETCTBHE OTBETOB TTomHoE
3HaYNTEILHBIE He3naunrenbHbie TTomHoe
(hopMynIpoBKaM HECOOTBETCTBHE I10
o MOTPEIIHOCTH MTOTPEITHOCTH COOTBETCTBHE
BOIIPOCOB (33aJaHHI) BCEM BOMPOCAM
Crpykrypa,
MOCJIE0BATENbHOCTD B
CooTBeTcTBUE
JIOTHIKA OTBETA. ITonnoe 3HauYHUTENHHOE HesnaunrensHoe
KPUTEPUIO MIPH
‘YMeHue 4eTko, HECOOTBETCTBUE HECOOTBETCTBHUE HECOOTBETCTBHUE
OTBETE HA BCE
MIOHSITHO, TPAMOTHO U KPUTEPHUIO. KpUTEPUIO KPUTEPUIO BOIDOCET
¢cBOOOIHO M3J1araTh p :
CBOH MBICIU
HNmerot mecTo
HNmerot mecTo
CYIIIECTBEHHEIC
HECYIIeCTBCHHEIC
TTosnHOE He3HAHUE yIyIieHus (He3HaHHe ITosHoe
3HaHNE HOPMATHBHBIX, N " VIYIIEHUS W
HOPMaTHBHOW U OOJIBIIEN YACTH U3 COOTBETCTBHE

MIPABOBBIX TOKYMEHTOB
U ceuaIbHON

MpaBOBOH 0a3bl U

JAOKYMCHTOB U

HE3HAHUE OTAEIbHBIX
(emuHIYHBIX) pabOT

JTAHHOMY KPUTEPHIO

rnpenoaaBaTeis.

CIeIHATBHOM CHETIHANTEHOM OTBETOB Ha BCE
JUTEpaTypl JIUTEPATyPhI JIUTEPATyPHI 10 13 Huca BOTIPOCHI
PatTyp patyp 00s13aTeNBHOM POCHL.
Ha3BaHUIO,
JIUTEPATYPBHI.
COJIEP>KaHUIO U T.1I.).
[TonHoe
COOTBETCTBHUE
YMeHue yBsI3bIBATh YMmeHue CBsI3aTh JAHHOMY KPHUTEPHIO.
. YMmeHue CBsI3aTh YMeHue CBsI3aTh
TEOPHIO C MPAKTUKOM, . BOIIPOCHI TEOPUH U Crioco6HOCTH
TEOPHIO C MPAKTUKOH BOIIPOCHI TEOPHH U
B TOM YHCJIE B O0JIACTH MIPAKTHKH B HHTETPUPOBATH
. paboTHI He MIPAKTUKH TPOSIBIIACTCS
npoQeCcCUOHANTBHOM OCHOBHOM 3HaHUS U NIPHUBIICKATh
TPOSIBIISICTCSL. penko.
paboThI MIPOSIBIISIETCSL. CBEJICHUS W3
Pa3TMYHBIX HAYYIHBIX
chep
1. Jlanbl HENOTHBIE
OTBETHI Ha
OTBeTHI Ha OOJBIITYIO JTOTIOJTHUTEILHBIC
Ha Bce JlaHbl BepHBIE
4acThb BOTIPOCHI
KagecTBo 0TBETOB Ha JIOTIOTHUTEIIHHEIE OTBETHI Ha BCE
JOTIOJTHUTETBHBIX Tpero1aBaTes.
JOTIOJTHUTETbHEIC BOTIPOCEI JOTIOTHUTEIIHHEIC
BOIIPOCOB 2. Jlan oqun
BOTIPOCHI TIpero1aBaTeNsl JaHbI . BOTIPOCHI
TperoaBaTess JaHbl HEBEpHBIN OTBET Ha
HEBEPHBIE OTBETHI. TperoiaBaTens.
HEBEPHO. JTOTIOJTHUTEIIBHEIC
BOTIPOCHI




