[lokymenT noanucan npocTéPeEePAAEHOeIACY1apCTBEHHOE OrODKETHOC 06pa30BaTeJILHoe YUYPCKACHUC

NHbopmaums o Bnagenbue: BBICIIETO OOpa30BaHUS
ONO: Menewko Jioamuna AHASREBOCTOYHBIN TOCYIAPCTBEHHBIN YHUBEPCHUTET ITyTeH COOOIEHHs"
[LomKHOCTb: 3aMecTuTenb AupeKTopa o yuebHoii pabore (JIBI'YTIC)

[ata nognucanus: 21.11.2022 16:43:08

YHUKanbHpIV MPOrpaMMHBbIi, KIHOY:
78c45¢d W§§Mf&ﬁ%§mM¥C3HOHO DOJXHOI'O TpaHCIIOPTa - (1)I/IJ'II/IaJ'I (bez[epaanoro TOCyaapCTBEHHOI'O
6

broKeTHOFO-00PaseBaTeABHOT0 YUPESKICHUS BhICIIET0 00pa3oBaHus «/{aabHEeBOCTOUYHBIHI
rOCYJapPCTBEHHBIN YHUBEPCUTET MyTEH COOOIIEHH» B I'. Y CCypUCKe
(ITpuMWXKT - pumman ABI'YIIC B r. Yccypuiicke)

YTBEPXIAIO
3aMeCTI/}T€'JIB JaupekTopa no YP
(',/.// ; / JL.A. Meneuko

01.06.2022 1.

PABOYA ITPOI'PAMMA

JTACIIUTUINHEI IL/1. 3 ®dusuka
(MK, TIM)

1 cienranbHocTh: CTPOUTENBCTBO U 3KCIUTyaTalus 3JaHUi U COOPYKEHHM

CocraBurens(n): mnpenogasatenb, O.B. Tlonomapenko O.B.

O6cyxnena Ha 3acenanuu [TIK: [TpuMWKT - MmaTeMaTnyeckux U €CTECTBEHHOHAYYHBIX
TUCIUTLTUH

[Ipotokon ot 12.05.2022 1. Ne5

[Ipeacenarens [IK 3anopoxckasa H.B.

r. Yccypuiick
2022 r.



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 229 YAC

YacoB 1o yueOHOMY ITaHy 229  Bwuuel KOHTPOJIA Ha Kypcax:
B TOM UYHUCIJIE: Juddepennuponannslii 3auet (1 cemectp)
o0s3aTenbHas Harpy3Ka 217  OK3amen (2 cemectp)
caMOCTOsTeNIbHAas: paboTa 0

IIPOMEKYTOYHAA aTTECTAlNA

KOHCYJbTalluH 8

Pacnpenesenue yacoB gucuumannbl (MK, IIM) no cemecTpam (Kypcam)

Cemectp
(<Kypc>.<Cemectp Ha 1(.1) 2(1.2)
Kypee>) Uroro
Henens 102 132
Bun 3aHsTHI vl PIT vir | pn v | Pl

Jlexuun 67 67 100 |100 (167 [167
JlaGopatopHbie 18 18 32 (32 |50 50
HUroro ayn. 85 85 132 132 217 |217
Koncynpramum 4 4 4 4 8 8
KonraktHas pabota 89 89 136 |136 (225 [225
IIpomesxyrouHas aTTecTanus 4 4 4 4
Hroro 89 89 140 140 (229 [229




1. AHHOTA LIS JUCLIATIIAHBI (MK, [TM)

Beenenue. ®usnka - pyHIaMeHTanpHas Hayka o0 mpupoae. EcTecTBeHHO-HAay4YHbIH METOA MO3HAHUS, €T0 BOZMOXKHOCTH Y TPAHUIIBI
MPUMEHUMOCTH. DKCIIEPUMEHT M TEOPHs B IpOoLiecce MO3HAHUA Npupoabl. MozaenupoBaHue GU3NUECKUX SBJICHUH U npoueccos. Poib
9KCIIEPUMEHTA ¥ TEOPUH B Mpoliecce Mo3HaHuUs Npupobl. dusnueckas BeananHa. [lorpemHocT n3MepeHnit GU3NIECKUX BETHYHH.
Ousnyeckue 3aKoHbL. [ paHUIIBI IPUMEHUMOCTH (HU3NUECKUX 3aKOHOB. [IoHATHE 0 Pu3nUeckoil kKapTuHe MUpa. 3HaueHHEe PU3UKY IIPU
ocoenuu npogeccuii CI1O u crienpmanbrocteit CIT1O. Paznnunbie n3MepuTenbHble MpuOOpsl (MEH3YpKa, IUHAMOMETP U JIp.).
Iudpossie snexkTponpudopsl. MexaHu4YecKHe 3IeKTponpruoopsel. Mcnoap3oBanue NpuOOpOB Ha CTPOUTENHHOI TUTomIanke. MexaHuka.
Mexannueckoe asuwxenue. Ilepememenue. ITyre. CkopocTs. Yckopenue. PaBHoMepHOE NPpsIMOIMHEIHOE IBUXKEHHE.
PaBHONIEepeMeHHOE NPSIMONTMHEIHOE IBMKeHHe. [ padrueckoe mpeacTaBieHne paBHOMEPHOTO U PABHOTIEPEMEHHOTO IPSMOJIMHEHHOTO
nBkeHns. CBoOoqHOe nageHue. JIBimKeHne Tena o] yriioM K ropu3oHTy. PaBHOMepHOe ABMKeHue 1o oKpykHOcTH. Crna. Cuitsl B
mexanuke. Cuna tsokectu. Bec. Cuna peakun onopsl. Cuna tpenns. Cuna ynpyroctu. [IpuMenenue cuin B mpupoze U TEXHUKE.
Ilepssiii 3akoH HeloToHa. Bropoii 3akon Hetotona. OcHOBHOI 3akoH Kiaccuueckoil aunamuku. Tperuit 3akoH HetoTona. Macca.
CriocoOb1 n3Mepenust Macchl Teit. ClioskeHHe U mpoenrupoBaHus cuil. [IpumeneHne 3akoH HbI0TOHA B )KHM3HU M TEXHHUKE. 3aKOH
BCEMHPHOTO TATOTeHUs. [ paBUTAIMOHHOE 110JIe. 3aKOH COXPaHEHHS UMITYJIbca. Buabl ynapoB: abCOIIOTHO ynpyruid 1 abCOJIIOTHO
Heynpyruit ynapel. PeaktuBHoe napmxkenne. Pabora. MomHocts. Kunetndeckas sueprus. [loTeHnnaibHas sHeprus. 3aKOH
coxpaHeHus 3Hepruu. [IpuMeHeHne 3aKoHa COXpaHeH!sI SHEPTruy B kU3HU. [laBnenue. JlaBieHnue rasa, )KUAKOCTEH U TBEPBIX TEIL.
TIpumenenue nasienus B xu3nu. Cuna Apxumena. [InaBanbe Ten. Mcnons30BaHue MIaBaHus Tel B TEXHUKe. MonekyspHas Gusnka
U TepMoiuHaMuKa. OCHOBHBIE IIOJOXKEHUS MOJIEKYJLIPHO-KMHETHYECKO Teopuu. PazmMepbl 1 Macca MOJIEKYI 1 aToMOB. BpoyHoBcKkoe
nemxenue. Juddysus. Cruiel 1 SHEPrHs MeXMOJIEKYISIPHOTO B3auMoieicTBrs. CTpoeHHe Ta3000pas3HbIX, KUIKIX U TBEPIBIX TEll.
CKOpOCTH IBIKEHUSI MOJIEKYII U UX U3Mepenue. Mneansuslil ras. /lapineHue raza. OCHOBHOE YpaBHEHUE MOJICKYIIPHO-KUHETHUECKOM
Teopuu razoB. TemmepaTypa u ee m3Meperne. AGCONIOTHEINA HYJIb TeMIlepaTypbl. TepMoIuHaMHYecKas IIKala TeMIIEPaTypHI.
YpaBHEHHE COCTOSHUS HJeanbHOro ra3a. MonspHas ra3oBasi IOocTOssiHHas. YpaBHeHUus MeneneeBa — Kianeilipona. ['a30Bble 3aKOHBI.
I'paduueckoe n3o0pakenue uzonpouecco. CpoiicTa mapos. HachkleHHbI map U ero cBoHcTBa. AOCOIIOTHAS U OTHOCUTEIbHAS
BJIIAXKHOCTB BO3/yXa. Touka pockl. [leperpeTslii map u ero ucroib3oBanue B TexHuke. CBoiicTBa xuaKocTei. XapakTeprcTuka
JKUJIKOTO COCTOSIHUS BelecTBa. [I0BepXHOCTHBIN CIIOH XKUIKOCTH. DHEPrys MOBEPXHOCTHOTO CIIOSL. SIBJIEHUS HA IPaHUIIE )KUIKOCTH C
TBepAbIM TenoM. KamuisapHsle siBnenus. TemnoBoe paciupenue xuaxkoctei. CBoiicTBa TBepAbIX Tel. XapaKTepUCTHKA TBEPJOro
COCTOSTHUS BEIleCTBa. YTIPYTHE CBOMCTBA TBEPABIX Tell. 3akoH I 'yka. Mexanmdeckue CBOWCTBA TBEPABIX Tell. TeIioBoe paciinpenne
TBepbIX Tesl. OCHOBHBIC MOHATHS M ONPEIEICHUS TEPMOIMHAMUKN. BHYTpEHHsS 9HEPTHsl CUCTEMBl. BHYTpEHHS DHEPrus
WeaIbHOTO ra3a. Pabora u Temiora kak popMel niepeaayn sueprun. Pa3onsiii nepexo. Micnapenue u koHaeHcanus. Kunenne.
3aBUCHMOCTb T€MIIEPaTyphl KUIEHUs OT JaBieHus. [lnaBneHue u Kpucramiusanys. Y paBHeHHUe TeIoBoro Oananca. TemiooOMeH B
JKH3HU C HCTIOJIb30BaHIEM YpaBHEHHs TEIIoBoro Oananca. [lepBoe Havano TepMoauHaMHKU. AnnabatHblil mponece. Bropoe Havano
tepmoauHaMuku. [IpuHnun aelictus TeroBoi MamuHel. KI1J TeroBoro asuratesns. XoaoaAuiIbHbIE MalIMHbL. TenaoBbie
neurateny. Oxpana npupo/isl. Beunslit qsuratens. DnekTpoguHaMuKa. Jiaekrpusanus. Ee Bupl. DiekTpockorn. DiaeKTpuieckue
SIBJICHUS B IPUPOJIE U TEXHUKE. DIEKTPUUECKHE 3apsiAbl. 3aKOH COXpaHeHus 3apsaa. 3akoH Kynona. DiekTpudeckoe moie.
HanpspxkenHocTs anekrpuyeckoro nois. [Ipunnun cynepno3unnu noneil. Pabora cun anexrpocrarudeckoro noist. Ilorernuann.
PasHocTh IIOTCHIIMAJIOB. aKBI/IHOTCHLll/IaJ'H)HblC TMMOBCPXHOCTH. CBs3b MCEXKAY HANIPSHKEHHOCTBIO U Pa3HOCTBIO MOTCHIMAJIOB
NEKTPUUECKOTO MOJIs. JIU3IEKTPUKY B dIEKTpUdecKoM rnoje. [Tomspusanust Au3ieKTpuKkoB. IIpOBOTHUKY B 3IEKTPUYECKOM IOJIE.
Konnencaropsl. DHeprus 3apsHpKeHHOTO KOHAGHCATOpa. DHEPrHs AJIEKTPUYECKOro noiis. Mcnosap30BaHie KOHIEHCATOPOB B TEXHUKE.
CoenuHeHUe KOH/IEHCATOPOB B OaTapero. DIEKTPUUECKHUH TOK. Y CI0BUS, HEOOXOIUMBbIE [Tl BOSHUKHOBEHUS U TIOJICPIKAHUS
3JIEeKTpUYEecKOro Toka. Cuila TOKa M INIOTHOCTh TOKA. DJIEKTPUUECcKoe conpoTuBieHue. IIpuposa BOSHUKHOBEHHS HIIEKTPUYECKOTO
COIIPOTUBJICHUS. 3aBHCUMOCTD QJICKTPHUYICCKOI'O COTIPOTUBJICHUS OT MaTe€pHraia, JJIMHBI U TUIOMIaAX IMOMEPEYHOI0 CCUCHU A
TIPOBOJIHUKA. 3aBUCHUMOCTD 3JIEKTPUYECKOTO COIPOTHBIICHHUS IIPOBOAHUKOB OT TeMIeparypsl. Pesuctop. Buasl pe3uctopoB u ux
npuMeHeHue B TexHuke. CoequHenye npoBogHUKoB. Hanpsbxenue. 3akon Oma amst yuactka nernu 6e3 9J1C. Cuita Toka ¥ HanpspkeHue
TIpH TIOCJIEZ0BATEIBLHOM U TTapaJUIeIbHOM COSIMHEHUH. BBl ClIOKHBIX coeuHeHUH. McTouyHMK ToKa. Buibl HCTOYHUKOB TOKA.
ONeKTpoABIKYIIas CHJIa UCTOYHMKA TOKa. 3akoH OMa aiist nosiHoi nenu. CoelMHEHnEe UCTOYHUKOB JIEKTPUUYECKON SHEPTUU B
Garapeto. Pabora 1 MOIIHOCTB 3IeKTpHUECcKOro Toka. 3akoH J[xoyns-Jlenna. TeroBoe neictBue Toka. Mcrnonb30BaHue TEIIOBOTO
neiictBus Toka B TexHuke. KITJ[ anexTpudeckoid nenu. DIEKTPUYECKUI TOK B MoaynpoBoaHuKaxX. COOCTBEHHAs POBOAMMOCTh
TIOJTyNIPOBOJHUKOB. [IprMecHas mpoBOAMMOCTh TOIYNIPOBOAHUKOB. IlomynpoBonHuKoBbIe Mpubopsl. MarautHoe nose. Bexrop
WHAYKIUYA MarHUTHOTO MoJisl. MarHUTHEIN NMOoTOK. JleiicTBre MarHUTHOTO MOJISl Ha MPSIMOJIMHEHHBIN MPOBOIHUK C TOKOM. 3aKOH
Awmnepa. BzaumopeiictBue TokoB. PaboTa 1o nepemenieHno npoBoIHIKa C TOKOM B MarHUTHOM I1oJie. J[eficTBre MarHUTHOTO TI0JIs Ha
nBrkytiics 3apsan. Cuna Jlopenna. OnpeneneHne yaenbHOro 3apsiia. Y CKOPUTETH 3apsyKEHHBIX YacTHIL. DJIeKTpOMarHuTHas
WHAYKIMS. DJIeKTpoMarHuTHas MHAYKIus. Buxpesoe anexrpuueckoe nosie. CaMOMHIYKIUs. DHEprust MarHuTHOro nois. Kosebanus
U BOJIHBL. MexaHnnueckue konebanus. KonebarenpHoe apmwkenue. ['apmonnueckue konedbanus. CBOOOIHbIE MEXaHUUECKUE
kosebanus. JInHeiiHple MexaHnuecKue KoyiebarelbHble cucTeMsbl. [IpeBpalenue sHeprun npu KosiedaTenbHOM ABHKEHHH.
CBo0OoaHbIE 3aTyXarolle MEXaHUIECKHUE Konebanus. BrinykeHHbIE MEXaHHUECKHE Konebanusl. Vmpyrue Bonssl. [lonepeunsie u
MIPOJIOJIbHBIE BOJHBI. XapaKTepHCTHKH BOJIHBI. Y paBHEHHE IIOCKOH Oeryiei BoaHsl. MHTEepdepenuns BomH. [TonsaTre o mudpakunm
BOJIH. 3BYKOBBIC BOJIHBL. YIIBTPa3BYK U ero npuMeHenue. MHdpas3syk u ero npumeneHne. CBOOOIHbBIE 37I€KTPOMArHUTHBIE KOIEOaHHS.
IIpeBpatenne 3Hepruy B KojebaTeIbHOM KOHTYpe. 3aTyXalolne 3J1eKTpoMarHuTHeIe KojeOaHus. I eHepaTrop He3aTyxarommx
9JIEKTPOMAarHUTHHIX KoJieOaHuil. BeiHykneHHbIe anekTpuueckue konebanus. Ilepemennslii Tok. I'eHepaTop nepemenHoro Toka. dasa,
HavasnbHas Qasa u casura ¢as. [eiicTByromiee 3HaueHue Toka, Hanpsbkenus u JJC. ['paduyeckoe npencraBieHue Toka ¢ TOMOLIbIO
BEKTOPOB. AKTHBHOE CONPOTHBJICHHUE ITepeMeHHOT0 Toka. CkuH-3((dekT. TOKHM BBICOKOH Y4acTOTHI.




EmKocTHOE M MHIyKTHBHOE CONPOTHUBIICHHUS IepeMeHHOro Toka. [locienoBaTenbHoe coeIMHEHUE Pe3UCTOpa, KaTyIIKU U
KOoH/ieHcaTopa. Pe3oHaHca HanpspkeHHH. Y clI0BUe pe3oHaHca HanpsbkeHuid. [lapasiensHoe coeiMHeHne KaTyIKy, pe3ucTopa 1
KOHJIeHcaTopa. Pe3oHaHc TOKOB. YciioBue pe3oHaHca TokoB. Tpancdopmaropsl. [Tonydenue, nepeaaya u pacrnpenesicHue
anekTposHepruu. IlpaBuiia TeXHUKN 06€3011aCHOCTH Ha CTPOUTENBHON IUIOMAIKe. DIIEKTPOMAarHUTHBIE BOJIHBL. DJIEKTPOMAarHUTHOE
1oJie Kak 0coObIi BUJI MaTepuu. DIEeKTpOMarHuTHbIE BOJIHBL. Bubparop I'epriia. OTkpeIThIN KoJeOaTenbHbIi KOHTYp. 300pereHue
pamuo A. C. TTonoBeiM. [TonsiTHE 0 paanocBssu. [IpuMeHeHne JIeKTPOMATHUTHBIX BOJH. Y IbTpadHOIETOBOE U HHPPAKpACHOE
u3nydeHus. PentrenoBckue yuu. X npupoaa u cBoiicta. [Ipumenenue B Texnuke. Ontuka. Ilpupona ceera. Ckopoctb
pacrpocTpaHeHus cBeTa. 3aKOHBI OTPaKEHUs U npesiomyieHus ceera. [lomHoe oTpaxenue. JIunzsl. Bunst muH3. Xonx nyyeii B
pasnuuHbIX JuH3aX. [TocTpoeHne n300pakeHus peaMeTa B JJuH3axX. [[puMeHenue nuH3. 3epkana. Buabl 3epkan. Xos nyueii B
pa3nuuHbIX 3epkanax. IlocTpoenue nzo0paxenus npeamera B 3epkaiax. [Ipumenenue 3epkai. a3 kak onTuyeckast cucremMa.
Onruyeckue npubopsl. BoiaHoBsle cBoiicTBa cBeta. HTEepdepennus ceera. KorepeHTHOCTH CBETOBBIX J1ydeil. UHTepdepenuus B
TOHKHX IUIeHKaX. [Tonockl paBHo# TomuHel. Konbia Hetorona. Mcnonp3oBanue nHTepdepeHIn B Hayke U TexHuke. Judpakiums
cgera. Jludpakiys Ha mieny B napajuieibHbIX Jydax. Judpakunonnas pemerka. [Tonstue o rojgorpaduu. [lonspuzamus nomnepeyHbix
BoutH. [lonspusanus ceera. [[Boitnoe myuenpenomuenue. [lomsponnsl. Aucnepcus cBera. Buapl ciektpoB. CIEKTphI HCITyCKaHUS.
Cnextpsl norsomenus. Vcrnoap30Banue CIIEKTPOB B TEXHHUKE. Pa3BuTHE B3MIIAIOB HA CTPOSHHE BELIECTBA. 3aKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bogopoaa. SnepHas monens aroma. Onbitel O. Pesephopaa. Monens aroma Bonoposa o H. bopy. KBanrossie
reHeparopsl. CTpoeHre aToMHOTO sizipa. JledekT Macchl, SHEPT s CBSI3M M yCTOHYMBOCTh aTOMHBIX sIep. PaTrHoakTHBHOCTS.
EcrecTBeHHas palOaKTHBHOCTD. 3aKOH PaJHoaKTUBHOTO pacnaaa. CrocoObl HaOMIOAEHHS U PETUCTPALINH 3apsSDKEHHBIX YaCcTHIL.
D¢ dexr Baunosa - Yepenkoa. SnepHrble peakuuu. MickyccTBeHHas pailnOaKTUBHOCTb. JleneHnue Tshkenbix saep. Llennas snepHas
peakims. YnpasnseMas 1ernHast peakuus. Aneprsiit peakrop. [lomydeHne paInoaKTHBHBIX H30TOIOB U HX MPUMEHEHHE.
Buonormueckoe neifictBue paanoakTUBHBIX M3nyueHnid. KBanrosas ontuka. KBantosas runoresa [Imanka. @oronst. Baemauit
(doroanexrpuueckuii 3pdexr. Buyrpennuii potosddext. Tumsl HoTo37eMEHTOB. DiIeMEHTapHBIC YaCTHUIIBI.

2. MECTO JUCHMILTUHBI (MJIK, IM) B CTPYKTYPE OBPA3OBATEJIbLHOUW ITIPOT'PAMMBbI

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, IS KOTOPBIX ocBoeHne faHHoi qucuuniunsl (MK, IIM) Heo0xoauMo Kak
npeaecTByoIIee:

2.2.1|AvcuuiuirHa He HyKHa KaK Mpe/IIecTBYomas

3. IIEPEYEHDb INTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUS IO JUCHUTIIMHE (MK, IIM), COOTHECEHHBbIX
C INIAHUPYEMbBIMH PE3YJIbTATAMHA OCBOEHUS OBPA3OBATEJIBHOM ITPOTPAMMBI

B pe3yabTate ocBoenus nucuuminnsl (MK, [IM) o6yuyarommuiicst 1o1xeH

3.1|JInunocTHBIE Pe3yabTATHI:

3.1.1]- 9yBCTBO TOPIOCTH U YBAKCHUS K HCTOPHH U JOCTIDKEHHUSAM OTEYECTBCHHON (pU3MUEeCKOil HAyKH; (PU3HIECKH TPaMOTHOE
HOBe/IeHNE B NPO(ECCHOHATIBHON IESITEIbHOCTU U OBITY NPH 00pallieHNH ¢ IpUOopaMu U yCTpoicTBaMy;

3.1.2|- rOTOBHOCTB K IPOAOJDKEHUIO 00pa30BaHNUs U MOBBIIIEHUS KBaNU(HUKAMK B U30paHHON Npo(ecCuoHaIbHON NesTeIbHOCTH
1 00BEKTUBHOE OCO3HAHNE PONH (HH3UUECKUX KOMIIETCHIIHI B 3TOM;

3.1.3|- ymeHue ucionb30BaTh JOCTHKEHUSI COBPEMEHHOH (HU3HUECcKOl HAyKH U GU3MIECKUX TEXHOJIOTUH AJISI HOBBIICHUS
COOCTBEHHOTO MHTEJUIEKTYAIEHOTO Pa3BUTHS B BEIOPAHHOH NPO(eCCHOHAIBHON JeTeTbHOCTH;

3.1.4|- ymeHue caMoCTOATENBHO A00BIBATH HOBBIE AJIs ce0s1 (pu3HUeCcKre 3HaHUs, UCIIOIb3Ys UL 3TOr0 JOCTYIHBIE UCTOUHUKU
nHdopmarymy;

3.1.5|- ymeHue BeICTpanBaTh KOHCTPYKTHBHbIE B3aMOOTHOIIEHHS B KOMaH/I€ 110 PELISHHIO OOLINX 3a7ad;

3.1.6|- ymeHue ynpaBisaTh CBOSH MO3HABATEILHON ESTEIFHOCTHIO, IPOBOIUTE CAMOOLICHKY YPOBHSI COOCTBEHHOTO
UHTEJUIEKTYaJIbHOTO PAa3BUTHUS;

3.2|MeTanpeaMeTHble pe3yJIbTAThI:

3.2.1|- ucnons3oBanue Ppa3iInIHbIX BUIAOB O3HaBaTeJIbHOM ACATCIIBHOCTHU I PCIICHUSA CbI/ISI/I‘ICCKI/IX 3aJ1a4, IPUMCHCHUE
OCHOBHBIX METOJIOB MO3HAHU (HAOIIOICHHS, ONICAHUs, U3MEPEHHS, SKCIIEPUMEHTA) [UI U3yUEeHUS Pa3IMIHbIX CTOPOH
OKpYXKarolen AefCTBUTENbHOCTH;

3.2.2|- ucnonp30BaHNEe OCHOBHBIX HHTEIUICKTYaIbHBIX ONIEPALHii: IIOCTAHOBKH 33/1a9H, (POPMYITUPOBaHHS TUIIOTE3, aHATIH3a 1
CHHTE3a, CPaBHEHMs1, 0000IICHHS, CHCTEMATH3AIlNH, BBISBICHUS IPHYMHHO-CICICTBEHHBIX CBS3CH, TOMCKA AaHAIOTOB,
(bOpMyIHPOBaHUS BBIBOJIOB JUTS U3YUCHHS PA3IUYHBIX CTOPOH (PH3HIECKUX OOBEKTOB, SIBICHUH U MPOLIECCOB, C KOTOPHIMU
BO3HHKAET HEOOXOAMMOCTh CTAJIKHBATHCS B MPOPECCHOHANBLHOU cdepe;

3.2.3|- ymeTs reHepupoBaTh UACH U ONPEAEIATH CPEACTBA, HEOOXOAUMBIE IJIS X Pean3alii;

3.2.4|- YMETHh UCIIOJIB30BATh PA3IMIHbIC UCTOYHUKHU JJIS MMOJTYUCHU (1)I/IBI/I‘ICCKOI7I I/IH(l)OpMaHI/II/I, OLCHUBATb €€ JOCTOBECPHOCTD,

3.2.5]- YMETh aHAJIM3UPOBATDh U MIPCACTABIIATH I/IH(l)OpMaHI/IIO B Pa3JIMYHBIX BUAAX]

3.2.6|- ymeTh myOIMYHO IPEACTABIATE PE3yIbTaThl COOCTBEHHOTO MCCIICIOBAHMS, BECTH TUCKYCCUH, TOCTYIIHO U TAPMOHUYHO
codeTas coaepxanue 1 GopMbl IpeIcTaBIseMON HH(OpMaLUy;

3.3|IIpeaMeTHbIE Pe3y/IbTATHI:
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- c(OPMHUPOBAHHOCTH NPEACTABICHUH O POJIM U MecTe GU3UKU B COBPEMEHHOM Hay4YHOH KapTHHE MUPA; TOHUMaHHe
¢bu3nyeckoil cymHocTH HabI0AaeMbIX BO BeenleHHOH sBineHui, ponu Gu3uku B pOpMUPOBAaHUU KPYTro30pa U
(GYHKIIMOHAIBHOM TPaMOTHOCTH YeJI0OBEeKa IS PEIICHHUS MPAKTHYECKUX 3a1ay;

332

- BJIaICHUEC OCHOBOIIOJIaratoluMu (I)I/ISI/I‘-IGCKI/IMI/I IMOHATUAMU, 3aKOHOMCPHOCTAMH, 3aKOHAMH U TCOPHUAMH; YBEPECHHOC
HCIIOJIB30BAHUC (bH3H‘IeCKOI>i TCPMUHOJIOTUNA U CUMBOJIUKH;

333

- BJIAICHUC OCHOBHBIMH ME€TOJaMH HAYYHOI'O ITIO3HAHHWA, UCITIOJIB3YEMBIMU B (1)I/I3I/IKeI HaGJ’IIOZ[eHI/IeM, OITMCAHHUEM,
HU3MCPCHUEM, SKCIICPUMEHTOM;

334

- yMeHUs 00pabaThIBATh PE3YJIbTAThl U3MEPEHUH, 0OHAPYKUBATh 3aBUCUMOCTb MEXY (PU3NUECKUMU BEJIMUUHAMH,
OOBSACHSATH MONyIEeHHBIC PE3YNbTATHI U JEaTh BEIBOIBI;

335

- ¢(hOpMHPOBAHHOCTh YMEHHUS peliaTh PU3NUCCKUE 33]1auH;

33.6

- copMHPOBAHHOCT YMEHHS IPUMEHATH TOMyICHHBIC 3HAHUS JUIS OOBSCHEHUS YCIOBHI MPOTEKaHN QH3HIECKHX
SIBTIEHUH B IpUpoJie, NIpodhecCuoHaIbHOM chepe U Ul IPUHATUS IPAKTUUECKUX PEIICHU B IOBCEIHEBHOM XKU3HM;

337

- C(i)OpMPIpOBaHHOCTI) COOCTBEHHOI MO3UIMH 110 OTHOILICHUIO K (1)I/ISI/I‘ICCKOI‘/‘I I/IH(l)OpMaHI/II/I, nonyqaeMoﬁ N3 pa3HbIX
HUCTOYHHUKOB.




4. COAEP KAHUE JTUCIUMIIJIMHBI (MK, IIM), CTPYKTYPUPOBAHHOE 110 TEMAM (PA3JIEJIAM) C
YKA3AHHUEM OTBEJEHHOI'O HA HUX KOJIMYECTBA AKAJJEMUYECKHX YACOB 1 BUJOB YYEBHBIX

Kon Cemectp / Kommneren-
HaumenoBaHue pa3iesioB U TeM /B 3aHATHS/ Yacos Jlutepatypa | Ilpumeuanue
3aHATHA Kypc oM
Pazgen 1. Mexanuka

1.1 Tema 1.1. Brenenue. 1 2 Jlexmus-
®dusuka - pyHIaMEeHTaIbHAsI HAYKa O IPUPO/IE. 23 BH3YaJTH3aIIs,
EctecTBeHHO-HaY4HBIH METO/1 IO3HAHUS, €TO aKTUBHOE
BO3MOYHOCTH U TPaHHIIbI IPUMEHUMOCTH. cllylIaHue
OKCIEpUMEHT U TEOPHS B IIPOLIECCE O3HAHUS
npuposl. MozaenupoBanue GpU3NIECKUX
SIBIICHUH U IIpo1ieccoB. Pojib sxcnepuMenTa u
TEOPHUH B IIPOLIECCE MO3HAHMS IPUPO/IBI.
®uznyeckas BennunHa. [Torpemnoctu
u3MepeHui pusnveckux BenuduH. Pusnueckue
3aKOoHbI. [ paHHIIBI NPUMEHUMOCTH (PU3NUECKUX
3akoHOB. [ToHsATHE 0 Pr3HMUECKOil KapTHHE MHUpa.
3HaueHue (PU3UKH IPU OCBOCHUHU NpodeccHit
CIIO u cuemuansuocreit CIIO.

Bogieuenue cTyieHTOB B 1pO()OPUECHTAIIMOHHYIO
nesitenbHOCTh. [lonnepkanue
po¢eCCUOHANBHBIX TPATUINN U
KYJIbTUBHPOBAaHHUE MIPUBEPKEHHOCTU
CTyJICHYeCTBa K ocBanBaeMoi npodeccuu. /Jlex/

1.2 Tema 1.2. ®dusnueckue U3MepeHMUsL. 1 2 Jlexmus-
PasnuuHble U3MEpUTENbHBIC TPHOOPHI 23 BHU3yaIu3aIus,
(MeH3ypKa, TMHAMOMETp U 1ip.). Lludpossie aKTUBHOE
NIEKTPONPHOOPEL. MexaHnvecKue ClIylIaHue
anektponpudopsl. Mcnons3oBanue npuOOpoB Ha
cTpouTensHOH miomaxe. /Jlex/

1.3 Tema 1.3. Mexannueckoe ABHXKEHUE U €TI0 1 2 JI1.1 Jlexuusi-
XapaKTEePUCTUKH. 2133 BHU3yaIu3aIus,
Kunemartuka. Mexannueckoe IBHKEHHE. AaKTUBHOE
[Tepememenwue. [Iyte. CkopocTh. YcKopeHHe. CIylIaHue
/JTex/

1.4 Tema 1.4. Buasl 1BMKCHHUS. 1 2 JI1.1 Jlexmus-
PaBHOMEpHOE MPSMOTMHENHOE IBIKEHUE. 2133 BH3yaIu3aIus,
PaBHONEpeMeHHOE MPSIMOTMHEWHOE IBUKEHHE. AaKTUBHOE
/Jex/ CIyIIaHue

1.5 Tewma 1.4. I'paduueckoe onvcaHue IBUKEHUS. 1 2 JI1.1 Jlexuusi-
I'paduueckoe npencTaBacHne paBHOMEPHOTO U 2133 BH3yaIu3aIus,
PaBHONEPEMEHHOTO TPSMOJIMHEHHOTO aKTUBHOE
nBrkeHust. /JIex/ ClIylIaHue

1.6 Tema 1.5. CBoOonHOe nanenue. /Jlex/ 1 2 J1.1 Jlexuus-

D1 33 BH3yaIu3anus,
aKTUBHOE
ClIylIaHue

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

ropu3oHTy. /JIex/ 23 BHU3yalIu3anys,
aKTUBHOE
ClIylIaHue

1.8 Tema 1.7. PaBHOMEpHOE JBM)KEHNUE 110 1 2 JI1.1 Jlexuusi-

OKpyXHOCTH. /JIex/ 21053 BHU3yalIu3anus,
aKTUBHOE
ClIylIaHue

1.9 Tewma 1.8. Cumbl B MEXaHUKE. 1 2 JI1.1 Jlexuusi-
Cuna. Cunel B Mexanuke. Cuna Tsokectd. Bec. D1 33 BHU3yaIu3anus,
Cuna peakuuu onopsl. /JIex/ aKTUBHOE

ClIylIaHue
1.10 Tema 1.8. Cuinbl B MeXaHHKe. 1 2 J1.1 Jlexuus-
Cuna tpenus. Cuna ynpyroctu. [Ipumenenue cun 2133 BHU3yaIu3anus,
B NpUpo/ie U TexHHKe. /JIek/ aKTUBHOE

CJIylIaHuC




1.11 Tema 1.9. 3akonsl Mexanuku HeroToHa. J1.1 Jlexuus-
[Iepsslii 3akoH HproToHA. BTOpoii 3akoH 21053 BHU3yaIu3anus,
Herorona. OCHOBHO# 3aKOH KJIaCCUYECKOM aKTUBHOE
nuHamuku. Tpernit 3akoH HeroToHa. Macca. CIylIaHue
Crioco05! n3MepeHust Macchl Tell. /Jlex/

1.12 Tema 1.9. Cnoxenue u npoenupoBanus cui. /Jlex/ J1.1 Jlexnus-

2133 BH3YaJTH3aIIs,
aKTUBHOE
CITylIaHue

1.13 Tema 1.9. Ilpumenenue 3akoHoB HproToHa. JI1.1 Jlexmus-
[Ipumenenne 3akoH HproTOHA B )KM3HH U TEXHUKE. 2133 BH3YaJTH3aIIs,
/J1ex/ aKTUBHOE

ClIylIaHue

1.14 Tema 1.9. JTabopaTopnas padota Nel «3yuenue J1.1 Pabora B mainbix
0COOEHHOCTH CHJIBI TPEHHS (CKONIBKEHHSA)». 3153 rpynmax
HaydHo-nccnenoBarensckast AeTeIbHOCTD
cTyzeHToB. /JIa6/

1.15 Tema 1.9. JTabopaTopnas padota Nel «3ydenue J1.1 Pabora B mainbix
0COOEHHOCTH CHJIBI TPEHHS (CKOJIBKCHHU )». 2133 rpymmax
Hay4Ho-uccrenoBarenbckas AeATeIbHOCTh
crynenTos. JIab/

1.16 Tema 1.10. 3ak0H BCeMHPHOTO TATOTEHISL. JI1.1 Jlexmusi-
3aKOH BCEMUPHOTO TAroTeHus. [ paBUTAIIMOHHOE 3133 BU3YalIH3alus,
nose. /Jlex/ AKTHBHOE

ClIylIaHue

1.17 Tema 1.11. Umnynbc Tena. /Jlex/ J1.1 Jlexums-

3153 BU3yaJIU3aLus,
aKTHBHOE
ClIylIaHue

1.18 Tewma 1.11. 3akoH coxpaHeHHST UMITYTIbCA. JIT.1JI1.2 Jlexmusi-
3aKoH cOXpaHeHHs UMITYJIbca. Buabl ynapos: 219233 BU3yaJIM3alus,
a0COJIFOTHO YNIPYTHIl U aOCONMIOTHO HEYIPYTHid aKTHBHOE
ynapsl. PeaktuBHoe aBuxenue. /Jlex/ CIIyIlIaHue

1.19 Tema 1.11. JTaboparopnas pabota Ne2 «/3yqeHue J.1 Pabora B Mabix
3aKOHA COXPaHEHUS UMITYJIbCay. 21933 rpymnmnax
Hay4aHo-nccnenoBarensckast AeTeIbHOCTD
cTyzeHToB. /JIab/

1.20 Tewma 1.11. JlaGoparopHast pabota Ne2 « 3yuenue J1.1 Pabora B mainbix
3aKOHA COXPAaHEHUS UMITYIIHCay. 2133 rpymmax
Hay4Ho-nccienoBarenbckas AeTEILHOCTh
ctyneHToB. /J1ab/

1.21 Tewma 1.12. Mexannueckast paboTa, MOIITHOCTb, JI1.1 Jlexuus-
SHEPIHUs. 21933 BU3yaJIU3aLus,
Paborta. MomHocTs. KnHeTnueckas SHeprHs. aKTHBHOE
IMortenuansHas sueprus. /JIex/ cllylIaHue

1.22 Tema 1.12. 3aKoH coXpaHEHHs SHEPTUH. JIT.1J11.2 Jlexnusi-
3akoH coxpaHeHus sHeprun. [IpuMenenue 3akoHa 213293 BH3YaIH3als,
COXpaHEeHWs SHEPTHH B KHU3HU. /JIek/ aKTHBHOE

ClIylIaHue

1.23 Tema 1.12. JlaGoparopHas padota Ne3 «Coxpanenue J1.1 Pabora B manbix
MEeXaHUUYECKOI HEPruy NPH IBUKEHUU Tella MOJ 2133 rpymmax
NEeHCTBUEM CHUIT TSDKECTH M YIIPYTOCTHD).

Hay4Ho-nccrienoBarenbckas AeITeIbHOCTh
cTyneHToB. /J1ab/

1.24 Tema 1.12. JlaGoparopHas padota Ne3 «CoxpaHeHue J1.1 Pabora B mainbIx
MEXaHWYECKOW SHEPTUH NTPH IBHKEHUH TENA MO 21053 rpymmnax
JEHCTBUEM CHJI TSXKECTH U YIIPYTOCTI.

HayuHo-uccnenoBarenbckas Ae4TebHOCTb
cryneHTos. /J1ab/

1.25 Tema 1.13. JlaBnenue ra3za, xuakocteil 1 TBEPAbIX JI1.1 Jlexmus-
Tell. 91 BH3YaTH3aIlys,
[laBnenue. JlaBneHue rasa, >KuaAKOCTEN U TBEPABIX aKTUBHOE
ten. [IpumeHeHne naBieHus B )Ku3HH. /JIex/ ClylIaHue

1.26 Tewma 1.14. [InaBanue Tei. J1.1 Jlexnus-
Cuna Apxumena. [InaBanse ten. Vcnons3oBanue 91 BH3YaIH3aIs,
IUTaBaHU TeJN B TEXHUKE. /JIex/ aKTUBHOE

CJIylIaHuC




1.27 Koncynpranus /Konc/

Paznen 2. MoaekyasipHas ¢pusuka u
TEPMOAMHAMHKA

2.1 Tewma 2.1. OCHOBHBIE MTOJIOKEHUST MOJIEKYJISIPHO- JI1.1 Jlexuusi-
KMHETHYECKOH TEOPHH. 0193 BU3yaIH3aLN,
OCHOBHBIE TTOJIOKEHHST MOJIEKYIISIPHO- AKTHBHOE
KHHETHYECKO# Teopuu. Pa3mepsl n Macca MOJIEKYJI U ClIylIaHue
aTtoMoB. bpoyHoBckoe nBmwxkenue. Juddysus. Cumbt
1 3HEPTHs MEXXMOJIEKYJISIPHOTO B3aMO/IEHCTBHSI.

Crpoenne ra3000pa3HbIX, KUIKUX U TBEPABIX TEIl.
CKOpOCTH ABHXEHHUS MOJIEKYJ U UX U3MEpPEHHE.
/JTex/

2.2 Tema 2.2. Mozenb uaeanbpHOro rasa. J1.1 Jlexuus-
WneanpHsiii ras. Jasnenue raza. OCHOBHOE 2193 BH3YyalIH3anus,
ypaBHEHHE MOJIEKYJIIPHO-KHHETHIECKOH TEOPUH AKTHBHOE
ra3oB. Temneparypa u ee uamepenue. AOCOTIOTHBIN ClIylIaHue
HYJb TeMIepaTypsl. TepMoarHaMUYeCKast IIKana
TeMIeparypbl. Y paBHEHHE COCTOSIHUS HI€aJIbHOTO
raza. MossipHas ra3oBast moctosiHHast. /JIex/

2.3 Tewma 2.3. YpaBHenus Menneneesa - Kianeiipona. J1.1 Jlexuusi-
/Jex/ 2153 BHU3YyaJIU3alvs,

aKTUBHOE

CITylIaHue

2.4 Tema 2.4. 'a3oBbIe 3aKoHEI. /JIek/ JI1.1 Jlexuus-
2133 BHU3yaIu3aIus,

aKTUBHOE

CITylIaHue

2.5 Tewma 2.4. I'padpuueckoe nzoOpaxkenne J1.1 Jlexuusi-
u3omnporueccos. /JIex/ 2153 BHU3YyaJIU3alvs,

aKTUBHOE
CITylIaHue

2.6 Tewma 2.5. BiaaxxHOCTh BO3ayXa. J1.1 Jlexuus-
CaoiicTBa mapoB. HaceimenHusiii map u ero 2133 BH3yaIu3aIus,
cBOHcTBa. AOCONIOTHAS! U OTHOCUTEIbHAS aKTHBHOE
BJI&YKHOCTH Bo31yxa. Touka pockl. [leperpeTsrii map CITylIaHue
U €T0 UCIOJIb30BaHUE B TeXHUKE. /JIek/

2.7 Tewma 2.5. JTabopaTopnas pabota Ne4 «3mepenue J1.1 PaGora B mainbix
BIIQXKHOCTH BO31yXay. HayaHo-nccnenoBarensckas 2133 rpymmax
JeSITEeNIbHOCTh CTYeHTOB. /J1ab/

2.8 Tema 2.6. Moaenb CTpoeHHs )KUAKOCTH. JI1.1 Jlexuusi-
CBoiicTBa )XHIKOCTeH. XapaKTePUCTHKA KUIAKOTO 91 93 BH3yaIu3aIus,
COCTOsIHUS BelecTBa. [IoBepXHOCTHBIH cioi AKTUBHOE
KHIKOCTH. DHEPTHs OBEPXHOCTHOTO CIIOSI. CITylIaHue
SIBneHus Ha rpaHule )XUAKOCTU C TBEPAbIM TEJIOM.

Kanunsipasle sBnenus. TernoBoe paciupeHue
x)uakocreit. /JIex/

2.9 Tema 2.6. JTabopaTopnas pabota Ne5 «3mepenue J1.1 Pabora B mainbIx
TTOBEPXHOCTHOTO HATSKCHUS KUIKOCTH. 2133 rpymmax
Hay4aHo-HccnenoBaTenbekast AesITebHOCTD
cTyzneHToB. /JIa6/

2.10 Tewma 2.7. Monenb cTpoeHHs TBEPABIX TEI. JI1.1 Jlexuusi-
CBoiicTBa TBEpABIX TeJl. XapaKTepUCTHKA TBEPIOTO 2133 BHU3yaIu3anus,
COCTOSIHUSI BEIIECTBA. YIIPYTHe CBONCTBA TBEPABIX AaKTUBHOE
Telt. 3akoH ['yka. MexaHn4ecKke CBOWCTBa TBEPABIX CITylIaHue
ten. TeruoBoe pacuupeHue TBepAbIx Tei. /JIex/

2.11 Tema 2.7. JTabopaTopnas padota Ne6 «3ydenue J1.1 Pabora B mainbIx
TEIUIOBOTO PaCIIUPEHHS TBEPABIX TEID. 0193 rpymmnax
HayuHo-nccnenoBarensckast A€TeIbHOCTD
crynenros./Jla6/

2.12 Tema 2.8. BHyTpeHHsIs 3HEprus U cocoOsl eé J1.1 Jlexuus-
HW3MEHEHHS. 2133 BH3YaIH3aIs,
OCHOBHBIE TTOHSATHUS U OTIPEJICIICHHS aKTHBHOE
TEPMOIMHAMUKU. BHYTpEeHHSs1 SJHEPrHsl CUCTEMBI. ClIylIaHue

BHyTpeHHss 9Heprus uaeanbHoro raza. Pabora u
TeIIoTa Kak (GopMbl epeaun sHepruu. /Jlex/




2.13 Tewma 2.9. ®a3oBble Iepexoabl. JI1.1 Jlexuusi-
®a30Bbll niepexo. VicnapeHne 1 KOHAeHCalus. 2153 BHU3yaIu3anus,
Kunenue. 3aBUCHMOCTD TeMIEPaTypbl KUIIEHUS OT AKTHBHOE
napieHus. [InaBienue u Kpucramwinsanus. /JIex/ ClIylIaHue

2.14 Tema 2.9. TenmnooOmeH. JI1.1JI11.2 Jlexuus-
YpaBHeHue TerioBoro Oananca. TernaooOMeH B D1 22 53 BH3yalIH3anus,
JKHM3HH C HCIIOJIb30BAaHUEM YPaBHEHHS TEIJIOBOTO AKTHBHOE
Oananca. /Jlex/ ClIylIaHue

2.15 Tema 2.10. IlepBoe 1 BTOpO€ HAYAIIO JI1.1 Jlexmusi-
TEPMOIUHAMUKH. D1 33 BH3YyalIH3anus,
[lepBoe Havano0 TEPMOANHAMUKHU. ATHa0aTHBIN aKTUBHOE
nporecc. Bropoe Hauano repmonuHamMuku. /JIex/ CIylIaHue

2.16 Tema 2.11. TenoBele ABUTATEINN. JI1.1 Jlexuus-
[Ipunuun neiicteus ternoBoil Mamuubl. KITJT D1 33 BH3yalIH3anus,
TEIJIOBOTO JIBUTATENS. X ONOIMIbHBIE MAIIUHEL. AKTHBHOE
Tennoseie apurarenu. OxpaHa npupozsl. /Jlex/ ClIylIaHue

2.17 Tema 2.11. Beunslit apuratens. /JIex/ J1.1 Jlexuus-

21933 BU3yaJIU3aLus,
AKTHBHOE
ClIylIaHue
2.18 Koncynpranus /Kouc/
Pazpen 3. DaekTpogunamMuka

3.1 Tema 3.1. Dnekrpocraruka. JI1.1 Jlexuusi-
Onexrpu3anus. Ee BUABL. DIEeKTPOCKOIL. 2133 BHU3yaIu3aIus,
DJeKTpUYeCKHe SBICHUS B IPUPOJAE U TEXHUKE. aKTUBHOE
/Jex/ CIyIIaHue

3.2 Tema 3.2. Dnekrpuyeckue 3apsbl U UX JI1.1 Jlexuus-
B3aUMOJIENCTBHE. 2193 BHU3yaIU3aIus,
DJeKkTpuyecKue 3apsbl. 3aKOH COXpPaHEHHS aKTUBHOE
3apsna. 3akoH Kysona. /JIex/ CIyIIaHue

33 Tema 3.3. DnekTpuyeckoe Mojie U ero JI1.1 Jlexuusi-
XapaKTEePUCTUKH. 2133 BH3yaIu3aIus,
Onekrpuyeckoe noie. HanpsokeHHOCTb aKTUBHOE
ANIEKTPHYECKOTO T0JIsl. [IpUHIIT CyTIepo3uIHn CITylIaHue
noJiei. PaboTta cui1 3J1eKTPOCTaTHUECKOTO TIOJIA.

ITorenuunan. Pa3HOCTh MOTEHIIMAIOB.
OKBUNOTEHLIUAIbHBIE TOBEPXHOCTU. CBA3b MEXIY
HAINpPsHKEHHOCTBIO U Pa3HOCTHIO MTOTESHIINATIOB
ANEKTPUYECKOTO 1ods. /JIex/

3.4 Tewma 3.4. JIUdAEKTPUKU B DJIEKTPUYECKOM TOJIE. JIT.1 Jlexuusi-
JIVDIIEeKTPUKH B SIEKTPUIECKOM TIOJIE. 2133 BHU3yaIu3aIus,
[onspuzanust qU31EKTPUKOB. /JIek/ AaKTHBHOE

CITylIaHue

3.5 Tema 3.5. KonneHcaropsl. JI1.1 Jlexuus-
[IpoBOOHMKH B 3JEKTPUYECKOM MOJIE. 31093 BHU3yaIu3anus,
Konnencaropsl. DHeprus 3apsiKeHHOTO AaKTUBHOE
KOHJICHCATOpa. DHEPIHUsl IEKTPUUECKOTO TOJIS. CITylIaHue
Hcnonb3oBaHue KOHICHCATOPOB B TeXHUKe. /JIex/

3.6 Tewma 3.5. [locnenoBaTenbHOE 1 MapasuieIbHOE JI1.1 Jlexuusi-
COEIMHEHUE KOHAEHCATOPOB. D133 BU3yaJIH3alus,
CoenMHeHNE KOHIGHCATOpOoB B Oarapeto. /Jlex/ aKTUBHOE

CITylIaHue

3.7 Tewma 3.5. CMmenianHoe coeAMHEHNE JI1.1 Jlexuusi-
KOHJIEHCAaTOPOB. 31093 BHU3yalIu3anus,
CoennHeHNE KOHIGHCATOpOoB B Oarapeto. /Jlex/ aKTUBHOE

CITylIaHue

3.8 Tema 3.6. DneKTpUYECKH TOK U €T0 JI1.1 Jlexuusi-
XapaKTEPUCTUKH. 31093 BHU3yaIu3anus,
DIEKTPHUUECKUIA TOK. Y CIIOBUS, HEOOXOIUMBIE IS aKTHBHOE
BO3HHKHOBEHHMS U MOJICPIKAHUS HJIEKTPUIECKOTO ClIylIaHue

Toka. Cuia ToKa ¥ IJIOTHOCTE ToKa. /JIek/




3.9 Tewma 3.7. DnexTprudeckoe CONPOTHUBIICHHE. JIT.1 Jlexuusi-
Onekrpuyeckoe conporusnenue. [lpupona 21093 BHU3yaIu3anus,
BO3HUKHOBEHUS JIEKTPHUECKOTO COIPOTHBICHHSL. AKTHBHOE
3aBUCUMOCTb JIEKTPUUYECKOTO CONPOTHBIICHUS OT CIylIaHue
Marepuaa, JUIMHBI 1 IO TONIePeYHOTo
ce4eHUs [IPOBOJHHUKA. 3aBUCHUMOCTh
NIEKTPHYECKOTO CONPOTHBIEHHS IIPOBOJHUKOB OT
Temneparypsl. Pesucrop. Buasl pe3auctopos u ux
IpUMEHEHHUe B TeXHHKe. /JIek/

3.10 Tewma 3.7. [locnenoBaTensHOE U apauieIbHOE JIT.1 Jlexuusi-
COEJMHEHHE CONPOTUBIICHUN. 0133 BU3YyaIH3aLNs,
CoenuHeHue MPOBOTHUKOB. /JIex/ AKTHBHOE

CIylIaHue

3.11 Tema 3.7. CmemaHHOE COeJUHEHHE JI1.1 Jlexuus-
COIPOTHBIICHUH. D1 33 BH3yalIH3anus,
CoeMHeHUE IPOBOIHUKOB. /JIek/ aKTUBHOE

CIylIaHue

3.12 Tewma 3.7. JTabopaTopnas pabota No7 JI1.1 Pabora B mainbix
«OnpezeneHye TeMIepaTypbl HUTH JIAMITBI 31 93 rpymmnax
HakaJnuBaHWs. HaydHo-MccmenoBaTenpekas
JeSITEeNIbHOCTh CTYIeHTOB. /J1ab/

3.13 Tewma 3.7. JTabopaTopnas pabota No7 JI1.1 Pabora B mainbix
«Ormpenenenre TeMnepaTypsl HUTH JTaMIIBI 2133 rpymmax
HakanuBaHus». HaydHo-ucclienoBarenbeKas
JeSITENIbHOCTh CTYeHTOB. /J1ab/

3.14 Tewma 3.8. 3akon Oma 175 y9acTKa Lemu. JI1.1 Jlexmus-
Hanpsokenue. 3akon Oma [uis yyacTka 1ernu 0e3 31 93 BU3yaJIH3aLus,
DJIC. /JIex/ aKTHBHOE

ClIylIaHue

3.15 Tewma 3.9. CoennHeHne MPOBOTHUKOB. JI11 Jlexmusi-
CuJa ToKa ¥ HanpsDKEHUE MPH M0CIe0BaTeIbHOM 31 93 BU3yaJIH3alus,
1 TapaJuIebHOM coeinHeHNH. /JIek/ aKTHBHOE

ClIylIaHue

3.16 Tema 3.9. Buabl ClIOXHBIX coequHEHUA. /JIek/ JI11 Jlexmus-

01 33 BU3yaIH3aLus,
aKTHBHOE
ClIylIaHue

3.17 Tema 3.9. JTabopatopnas padota N8 «3yuenue JI11 Pabora B Mabix
3akoHa OMa 17151 y4acTKa LeMH, HOCIeJ0BaTENbHOTO 01 33 rpymmax
1 TAPAJUIENEHOTO COSANHEHUS IPOBOTHHKOBY.

Hay4Ho-uccrienoBarenbckas AeTeIbHOCTh
cTyneHToB. /J1ab/

3.18 Tewma 3.9. JTabopaTopnas padota Ne§ «I3yuenue JI1.1 Pabora B mainbix
3akona OMa /715t y9acTKa [eTH, TOCIIeA0BaTEIHHOTO 2133 rpymmax
Y MapaJuIeIbHOTO COCAMHEHHS IPOBOIHUKOBY.

Hay4Ho-mccnenoBaTenbekast AesITeIbHOCTD
cTyzeHToB. /JIa6/

3.19 Tema 3.10. 3akon OMa 11 3aMKHYTOM LIETIH. JI1.1 Jlexuusi-
Wcrounuk Toka. Buabl HICTOYHHUKOB TOKA. D133 BU3yaJIH3alus,
DJIEKTPOABIIKYIIAS CHJIa HCTOYHUKA TOKA. 3aKOH aKTUBHOE
Owma jst moJtHoi nienu. /JIex/ CIIylIaHue

3.20 Tema 3.10. Coenunenune DJIC B OaTapeto. JI1.1 Jlexuus-
CoenmHeHne HCTOYHUKOB 3JIEKTPHUECKON 3HEPTUU 31093 BHU3yalIu3anus,
B Oarapeto. /Jlex/ aKTUBHOE

CITylIaHue

3.21 Tema 3.10. JlaGoparopHast pabora Ne9 «M3mepenue JI1.1 Pabota B MasbIx
O/1C 1 BHyTpEHHETO CONPOTHUBIICHUS HCTOYHHKA 31093 rpymmnax
Toka». Hay4qHo-uccinenoBaTensCcKas AesITeNbHOCTD
cryneHTos. /J1a6/

3.22 Tewma 3.10. JlaGoparopHas pabora Ne9 «M3mepenue JI1.1 Pabota B mainbix
OJ1C v BHyTpEeHHETO COMPOTHUBIIECHHS HICTOUHUKA 2103 rpymmax

ToKa». HayuHo-uccnenoBaTenbckas AeITeIbHOCTh
cTyneHTos. /J1ab/




3.23 Tema 3.11. PaboTa 1 MOIIHOCTB 3JIEKTPHUYECKOTO JIT.1 Jlexnus-
TOKa. 01093 BU3YyaJIA3aIys,
PaboTa 1 MOIIHOCTB 3JIEKTPHUYECKOTO TOKA. 3aKOH AKTUBHOE
Jlxoynsa-Jlenna. TernoBoe neiicTBre TOKa.

. CITylIaHue
Vcnionb30BaHne TEMIIOBOTO JEHCTBUS TOKA B
TexHuke. /Jlex/
3.24 Tewma 3.12. KII [ snexkrpudeckoii uenu. /JIex/ JI1.1 Jlexuus-
2133 BU3yaJIH3aLus,
aKTUBHOE
ClIylIaHue

3.25 Tewma 3.12. Jlaboparophast pabora Nel10 JI1.1 Pabora B mainbix
«Onpeznenenne Ko3pPUIHUEHTA TOIE3HOTO 21093 rpymnmnax
JEHCTBHSI SJICKTPUIECKOTO YaTHUKAY.

HayuHo-uccrenoBarenbckas AeATeIbHOCTD
cryneHTos. /J1a6/

3.26 Tewma 3.12. JlaboparopHast pabora Nel0 JI1.1 Pabora B mainbix
«Omnpenenenue k03hGHUIUEHTA I0JIE3HOTO 2133 rpymnnax
JEUCTBHS ATEKTPHYECKOTO YAHUKAY.

HayuHo-uccnenoBarensckas AeSTeIbHOCTD
crynenrtoB. /Ja6/

3.27 Tema 3.13. DnekTpudeckuii TOK B JI11 Jlexmusi-
MOJTYIPOBOHUKAX. 3193 BU3yaJIH3alus,
DIEeKTPUIECKUN TOK B MOIYIIPOBOTHUKAX. aKTUBHOE
Co0cTBeHHas MPOBOJAUMOCTb MOJTYITPOBOTHUKOB. ClIylIaHue
[MpumecHast MPOBOAUMOCTD TIOJYIPOBOTHHKOB.

/JTex/
3.28 Tewma 3.13. TonynpoBogHUKOBBIC TIPUOOPHL. /JIek/ JI1.1 Jlexums-
2133 BU3yaJIU3aLus,
aKTHBHOE
CllylIaHue

3.29 Tema 3.14. MaruutHoe nose u ero JI1.1 Jlexuus-
XapaKTEePUCTHKH. 21353 BH3YaIH3alus,
MarauTHOE 1oJie. BEeKTOp HHAYKINK MarHUTHOTO aKTHBHOE
roJisi. MarHUTHBIN NOTOK. /JIek/ CITyIlIaHue

3.30 Tema 3.15. JIelicTBUS MarHATHOTO ITOJIS. JI1.1 Jlekmus-
JleiicTBrEe MarHUTHOTO MOJIS HA TPSIMOJIMHEHHBIN 2193 BU3yaJIM3aLus,
MIPOBOJIHUK C TOKOM. 3aKOH AMIIepa. aKTHBHOE
B3aumoneiictBue TokoB. PaboTa 1o nepemMenieHuo cllylIaHue
MIPOBOJIHHUKA C TOKOM B MarHUTHOM 11oJie. JlelicTBue
MarHMTHOTO TOJISI Ha ABWXKYIIUiCS 3apsin. Cuna
Jlopenua. Onpenenenue yaeapHOTO 3apsia.

Yckopurtenu 3apspKeHHbIX yactull.  /JIex/

3.31 Tewma 3.16. SIBneHne >71eKTPOMAarHUTHOM JI11 Jlexmus-
WHIYKLHHU. 2193 BU3yaJIM3aLus,
DJIeKTpOMarHuTHas HHAYKIHS. DJIeKTPOMarHUTHAs aKTHBHOE
MHAYKIMS. BUXpeBoe aekTpudeckoe moie. CITylIaHue
CaMOMHIYKIHS. DHEPTUsl MAaTHUTHOTO 1oJIsL. /JIex/

3.32 Tewma 3.16. JIaboparopnast pabora Nell «3yuenne JI1.1 PabGora B MajbIx
SIBJIEHMS 3JIEKTPOMATHUTHON MHIYKLIM. 0193 rpymnmnax
Hay4aHo-mccnenoBaTenbekast AesTebHOCTD
cTyneHToB. /J1ab/

3.33 Tema 3.16. JlaGoparopHast pabota Nell «M3yuenue JI1.1 Pabora B manbix
SIBJIEHMS 3JIEKTPOMATHUTHON MHIIYKLIM. 0193 rpymnmnax
Hay4Ho-mccnenoBaTenbekast AesTeIbHOCTD
cTyzeHToB. /JIa6/

3.34 Koncynpranus /Konc/

Pa3nen 4. KoJjie0aHusi 1 BOJIHBI




4.1 Tema 4.1. Mexanndeckue KojaeOaHusl. JI1.1 Jlexuus-
Mexanunueckue kojiebanus. Koyebarensnoe D1 953 BHU3yaIu3anus,
nprkeHue. ['apMoHnueckue koebanus. AKTHBHOE
CBo0oHbIE MexaHn4ecKue Kojebanus. JIunelinsie ClIylIaHue
MeXaHUYECKHe KoIeOaTeIbHbIE CUCTEMBI.

[IpeBpaienne 3Heprun Npu KojaedaTeIbHOM
nprkeHHH. CBOOOJHEIE 3aTyXaoye
MeXaHHuYecKue Koyiebanus. BolHyXIeHHbIe
MexaHnueckue konebanus. /Jlex/

4.2 Tema 4.2. MexaHu4eckue BOJIHBL. JI1.1 Jlexuus-
VYupyrue Bonssl. [lonepednsie 1 MpoJoabHbIE 21093 BH3YyalIH3anus,
BOJIHBL. XapaKTePUCTHKY BOJIHBI. Y paBHEHNE AKTHBHOE
IUIOCKOH Oeryiieit BosHbl. MIHTEpdepeH1ys BOJH. ClIylIaHue
[onstue o qudpakuu BosH. /JIex/

4.3 Tewma 4.2. JTabopatopnast pabota Nel2 «M3yuenue J1.1 PaGota B mainbix
3aBUCUMOCTH TIEpHOJIa KOJICOAHUI HUTSHOTO 2103 rpymmax
MAasITHUKA OT JUTMHBI HUTHY.

HayuHo-nccnenoBarensckast AeTeIbHOCTD
cTyzeHToB. /JIab/

4.4 Tewma 4.2. JTabopatopuas pabota Nel2 «3yuenue JI1.1 Pabora B mainbix
3aBUCHMOCTH N1€pUOa KOJIeOaHUHi HUTSIHOTO 2133 rpymnmnax
MasITHHKA OT JUTMHBI HUTHY.

Hay4Ho-uccienoBarenbckas AeATeIbHOCTh
crynenrtoB. /Ja6/

4.5 Tewma 4.3. 3ByKOBBIEC BOJIHEI. JIT1 Jlexmusi-
3BYKOBBIE BOJHBL YJIBTPa3BYK H €0 MPUMEHEHHE. 2193 BU3yaJIH3alus,
WudpasByk u ero npumenenue. /Jlex/ aKTHBHOE

ClIylIaHue

4.6 Tewma 4.4. DnexTpoMarHuTHBIE KOJICOAHUS. JI11 Jlexmusi-
CB0OO/IHBIE 2I€KTPOMArHUTHBIE KOJIEOaHuUsL. 2133 BU3yaJIU3aLus,
[peBpaienne sHEPTHU B KOJIeOaTEILHOM KOHTYDE. AKTHBHOE
3aryxarolue 1eKTpOMarHiuTHbIC KoJeOaHHUs. ClIylIaHue
I'eHepaTop He3aTyXalOIUX IEKTPOMArHUTHBIX
KosieOanuii. BeIHyKIeHHBIC
anekTpudeckue konaedanus. /JIex/

4.7 Tewma 4.5. [lepeMeHHBIN TOK. JI1.1 Jlexmus-
[Iepemennslii Tok. I'eHepaTop nepeMeHHOro ToKa. 91 BU3yaJIM3aLus,
daza, HauanpHas (asa u cisura ¢as. JedicTBytomee aKTHBHOE
3HaueHue Toka, Hanpspxenus u D/1C. /Jlex/ CllylIaHue

4.8 Tewma 4.6. BekTopHbBIE TUarpaMMBI. JI1.1 Jlekmus-
I'paduueckoe npencraBaeHne TOKa ¢ TOMOIIbIO 91 BU3yaJIM3aLus,
BekTOpOB. /JIek/ aKTUBHOE

ClIylIaHue

4.9 Tewma 4.7. ConpoTHBIIEHUE B LIETIH IEPEMEHHOTO JI1.1 Jlekmus-
TOKA. €] BH3Yyanu3anus,
AKTHBHOE COIIPOTHBIICHHE IIEPEMEHHOTO TOKA. aKTHBHOE
Cxun-3¢dext. Toxu Beicokoi yacToTsl. EMKOCTHOE cllylIaHue
Y MHIYKTHBHOE CONPOTHUBIICHUS IEPEMEHHOTO TOKA.

/JTex/

4.10 Tema 4.8. IlocnenoBaTenbHbIN KOJIeOATEILHBIN JI1.1 Jlexusg-
KOHTYP. )| BH3Yyanu3anus,
[MocrienoBaTeIbHOE COSTMHEHNE PE3UCTOPA, aKTHBHOE
KaTYIIKU U KOHAeHcaTopa. /JIex/ CITylIaHue

4.11 Tewma 4.8. Pe3oHanc HanpsDKEHUH. JI1.1 Jlekuus-
Pe3onanca HanpspkeHni. Y coBue pe3oHaHca 21 BH3YaIH3alvs,
HarnpspkeHui. /Jlex/ aKTUBHOE

ClIylIaHue

4.12 Tema 4.9. IapannenbHblii KoJeOaTEIbHBIN KOHTYP. JI1.1 Jlekuus-
[TapannensHOE cCOeTMHEHNE KaTyIIKH, PE3UCTOPa U 91 BH3YaTH3aIlys,
KoHzeHcatopa. /Jlex/ aKTHBHOE

CITylIaHue

4.13 Tewma 4.9. Pe3oHanc TOKOB. JI1.1 Jlekuus-
Pe3onaHc TokoB. YcoBue pe3oHaHca TOKOB. /JIek/ 31 BU3yaJIH3allus,

aKTUBHOE

cllylIaHue




4.14 Tewma 4.10. Tpancdopmatop. Jlexuus-
Tpancdopmatopsl. [lonyuyenue, nepenava u BU3YyaIH3alHs,
pacmpeneneHne JeKTpodHeprun. /Jlex/ AKTHBHOE

ClIylIaHue

4.15 Tema 4.11. DnekTpoOE30MaCHOCTb. Jlexmusi-
[IpaBuna TexHUKH OE30ACHOCTH Ha CTPOUTEIHHOM BU3yaJIH3aLus,
wrontaaxe. /JIex/ AKTHBHOE

ClIylIaHue

4.16 Tewma 4.12. DnekTpoMarHUTHOE TOJIE. JI1.1 Jlexmusi-
ONeKTPpOMarHUTHbIE BOJIHBI. DJIEKTPOMAarHUTHOE 0193 BU3YyaIH3aLNs,
T0JIe KaK 0coOBIil BUA MaTepHH. AKTHBHOE
OnexkTpomMarHuTHele BoJHbL. Bubpatop ['epua. ClIylIaHue
OTKpBITHIH KOJIeOaTeNbHBIN KOHTYD. M300peTeHue
pamuo A. C. ITonoBbiM. [ToHsATHE O pagHOCBSI3H.

[TpuMeHeHne AMeKTPOMarHUTHBIX BOJH. /JIex/

4.17 Tema 4.13. Buasl 27€KTPOMarHuTHOTO U3IY4EHUS. J1.1 Jlexuus-
VYnbrpaduosneroBoe 1 HHPpPaKpPACHOE H3ITYYESHHUSI. 2193 BH3YalIH3alHys,
Pentrenosckue ny4u. MIx npuposa u coiictsa. aKTUBHOE
[Mpumenenue B Texuuke. /JIex/ CITyIIaHue
Pazgen S. Ontuka

5.1 Tewma 5.1. 'eomerpudeckast mpupoaa CBETa. JI1.2 Jlexmusi-
[Ipupona ceera. CKOPOCTb pacpOCTPaHEHUS CBETA. 3233 BU3yaJIH3alus,
3aKOHBI OTpaKEHHs M TIpeNIOMIIeHHS cBeTa. [lonmHoe aKTHBHOE
otpaxenue. /Jlex/ ClIylIaHue

5.2 Tema 5.2. JIun3sL J1.2 Jlexuus-
JInn3el. Buae! nun3. Xoa aydei B pa3inuuHbIX 3233 BH3YalIH3alus,
mH3aX. [TocTpoeHne n3o0pakeHns MpeaMeTa B aKTHBHOE
nun3ax. [Ipumenenune muns. /Jlex/ ClIylIaHue

53 Tema 5.3. 3epkana. J1.2 Jlexuus-
3epkana. Bussl 3epkan. Xoj ydeld B pa3inyHbIX 3233 BU3YalIH3alus,
3epkanax. [loctpoenne n300pakeHus IpeaMeTa B AKTHBHOE
3epkanax. [Ipumenenue 3epkai. /Jlex/ ClIylIaHue

5.4 Tema 5.4. Ontudeckue mpuOOpPHI. J1.2 Jlexmusi-
I'na3 xak ontuueckas cucrema. Onruyeckue 2233 BU3yaJIU3aLus,
npubopsl. /Jlex/ aKTUBHOE

ClIylIaHue

5.5 Tewma 5.4. JTabopatopuas pab6ota Nel3 «3yuenue J1.2 Pabora B Mabix
n300pakeHUs IPEAMETOB B TOHKOI! JTHH3E». 2233 rpymnmnax
Hay4aHo-nccnenoBarensckast AeTeIbHOCTD
cTyneHroB. /JIab/

5.6 Tewma 5.4. JTabopatopnast pabota Nel3 « zyuenue J1.2 Pabora B mainbix
M300paXeHHs IPEIMETOB B TOHKOH JIH3EY. 2233 rpymmax
Hay4Ho-uccienoBarenbckas ATeILHOCTh
cTyneHToB. /J1ab/

5.7 Tema 5.5. BonHOBas npupoaa caera. JI1.2 Jlexnusi-
BounHoBeble cBolicTBa cBeTa. HTEpdepeHus cBeTa. 2233 BH3YaIH3als,
KorepeHTHOCTB CBETOBBIX Jiyueil. MHTephepenims aKTHBHOE
B TOHKHX IUIeHKaxX. [10710CkI paBHOM TOIIIMHEL. CIIyLIaHue
Konbua Hetorona. Micnionb3oBanue
nuHTepEepeHIY B HayKe U TeXHUKe. Judpaxuns
cBeta. J{ndpakiys Ha MIeTH B MapauieTbHbIX
nmydax. JJudpakuuonnas pemerka. Ilonarue o
rostorpaduu. [onspusanms momnepevHbIX BOJIH.

[Tonspu3zanus cera. J[BoliHOE JTydenperoMIeHUE.
TMonsipousl. /JTex/

5.8 Tewma 5.5. lucniepcust cBera. J1.2 Jlexuusi-
Hucnepcus cBeta. Buapl cniektpos. CrieKTpsl 92 33 BH3yaIu3alus,
HCITYCKaHUs. CHCKprI IIOTJIOIIICHHA. AKTHUBHOC
Vcnonb3oBaHue crieKTpoB B TeXHUKE. /JIex/ ClIylIaHue

5.9 Tema 5.5. JTabopatopnast pabota Nel4 «zyuenue J1.2 Pabora B manbix
uHTephepeHIY U AUBPAKLIUU CBETAY. 0293 rpymmnax
HayuHo-nccnenoBarensckast A€TeIbHOCTD
CTyneHToB. /J1ab/

5.10 Tema 5.5. JTabopatopnast pabota Nel4 «Mzyuenue J1.2 Pabota B mainbix
uHTEepPEepeHINU U AU(PAKIIMU CBETaA. 22 93 rpymmnax

Hay4Ho-HccnenoBaTenbeKas AeITeIbHOCTD
cryneHTos. /J1ab/




5.11 Koncynpranus /Konc/
Pazpen 6. DiieMeHTbI KBAHTOBOM (U3UKH

6.1 Tema 6.1. Mozenu aTomMoB. J1.2 Jlexuus-
Pa3ButHe B3ris10B Ha CTPOEHUE BEIIECTBA. 22 33 BHU3yaIu3anus,
3aKOHOMEPHOCTH B aTOMHBIX CIEKTPaxX BOAOPOJA. AKTHBHOE
Snepnas mozens aroma. OnbiTel O. Peszepdopaa. CITylIaHue
Mogens atroma Bogopoza no H. bopy. Ksanrossie
reHeparopsl. /JIex/

6.2 Tema 6.2. CocraB aroma. J1.2 Jlexuus-
CrtpoeHue aTOMHOTO a/pa. Jleekt Macchl, 3Heprus 22 33 BH3yalIH3anus,
CBSI3M U YCTOWYMBOCTH aTOMHBIX siziep. /JIek/ AKTHBHOE

CIylIaHue

6.3 Tema 6.3. PainoakTUBHOCTb. J1.2 Jlexuus-
PamnoakruBHOCTh. EcTecTBeHHAsS 92 33 BH3YyalIH3anus,
PaIMOaKTUBHOCTD. 3aKOH PaOaKTHBHOTO AKTHBHOE
pacnana. CriocoObl HAOMIONCHUS U PETUCTPALIN CIylIaHue
3apsbKEHHBIX YacThil. Dddekt BaBuora -

UepenkoBa. Snepusle peakiuu. /JIex/

6.4 Tewma 6.4. SInepHblii peakTop. J1.2 Jlexuus-
HUckyccTBeHHast painOaKkTUBHOCTD. Jlenenme 2233 BHU3yaIu3aIus,
TsOKENBIX siziep. LlenHas sjepHas peakius. aKTUBHOE
Vmpasnsiemas 1iemHast peaknus. S aepHsiii peakTop. CITylIaHve
IMonyueHne paJHoaKTHBHBIX H30TOMOB U UX
npuMeHenue. buonoruyeckoe neiicreue
PaMOaKTUBHBIX U3NyucHH. /JIek/

6.5 Tema 6.5. ®oTtoaddexkr. J1.2 Jlexums-
KsanroBas ontuka. KBanrosas runoresa Ilinanka. D293 BU3yaJIH3alus,
dotoubl. Baennuit GpoTosnexktpuueckuii 3¢ dexT. aKTUBHOE
Buytpennuii potorddext. Tunst GporosneMeHTOB. CllylIaHHue
/JTex/

6.6 Tema 6.6. DnemeHTapHbIe YacTHIIBL. /JIek/ J1.2 Jlexums-

2233 BU3yaJIU3aLus,
aKTHBHOE

CllylIaHue




5. OIEHOYHBIE MATEPHAJIBI JUISI TIPOBEJAEHUSA TPOMEXYTOYHOM ATTECTAIIUU

Pa3menen B npHII0KeHHH
6. YHEBHO-METOINYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHWE JUCHUIIJIMHBI (MK, ITM)

6.1. Pexomenayemas autepatypa

6.1.1. IlepeyeHb OCHOBHOIi TUTEPATYPbI, He00X0AUMOIi 1151 ocBoeHus Jucuumnubl (MK, IIM)

ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOI

JI1.1 |Tpodumona T.H., Kypc ¢usuku ¢ mpumepamu perienus 3anad. B 2 1. T.1.: yuebnuk|Mocksa: KHOPYC, 2020,
Oupcos A.B.

J1.2 |Tpodumona T.1., Kypc ¢usuku c npumepamu pemtenus 3agad. B 2 1. T.2.: yue6uuk|Mocksa: KHOPYC, 2020,
®dupcor A.B.

6.2. [Tepeyenb pecypcoB HHPOPMAIMOHHO-TeJIEKOMMYHHKANHOHHOI ceTn "UHTepHeT", HEOOXOAUMBIX AJI51 OCBOCHHS
aucuuminabl (MK, TIM)

91 [Tpodumosa, T.U. Kypc dhusuxu c npumepamu pentenus 3agad B 2-x T. T. 1 [Onexrponnslii| www.BOOK.ru
pecypc]: yueonuk / T.U. Tpopumonra, A.B. ®upco. — Mocksa : KnoPyc, 2020. — 578 c.

92 |Tpodumora, T.U. Kypc ¢pusuku ¢ npumepamu pernieHus 3ama4 B 2-x T. T. 2 [Dnekrponnsiit | www.BOOK.ru
pecypc]: yueonux / T.U. Tpopumona, A.B. ®upcos. — Mocksa : KnoPyc, 2020. — 379 c.

93 |JlorBunenko, O.B.®usuka (s CITIO) [DnekrponHblil pecypc]: yueonuk / O.B. www.BOOK.ru
Jlorsunenko. — Mocksa: KHoPyc, 2019. — 341 c.

6.3. IlepeyeHb MHGPOPMALMOHHBIX TEXHOJIOT M, HCIOJIb3YyEeMbIX IIPH OCYLIEeCTBJIEHUH 00Pa30BaTEJbLHOI0 NpoLecca 1o
aucuumiaude (MK, IIM), Bkiarouasi nepeyeHb NPOrpaMMHOro odecrieyeHusi M MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
(Tpu HEOOXOAMMOCTH)

6.3.1 Ilepeyenb MporpaMMHOro odecrevyeHust

Office Pro Plus 2007 - [Taket oducHbIX iporpamm, aui.45525415

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

Windows 10 - OnepanuonHas cuctema, . 1203984875

Free Conference Call (cBoOogHas nuneH3us)

Zoom (cBOOOIHAS JTUIICH3H)

6.3.2 llepevyenb nHGOPMALHOHHBIX CIPABOYHBIX CHCTEM

7. ONMCAHUE MATEPHUAJIbHO-TEXHUYECKOM BA3bl, HEOEXO/JIAMOM JJ151 OCYIIECTBJIEHUS
OBPA30OBATEJIBHOI'O TPOIIECCA IO JTUCHUIIJIMHE (MK, IIM)

Aynuropus Hasnauyenue OcHarueHue

(ITpumMKT CIIO) [YuebOHast ayauTopus Ui IpOBEICHUS Jlocka aynuropHas;

Aynutopus Ne 314 |3anHsaTuii IeKIIMOHHOTO THMa, npaktudeckux |Kommerorep- Intel(R) CPU 2140 @ 1.60GHz/1GB/ 20GB/DVD-RW;
KaOuner ¢pu3vkn  |3aHATHH, TPYNIIOBBIX ¥ UHMBUIYaIbHBIX MoHuTOp Acer V173;

KOHCYJIbTALUH, TEKYLLIEr0 KOHTPOJIS U IIpoexrop Nec VT540K; IIpoekiioHHbIH 3KpaH; JeMOHCTPALlUOHHOE U
MPOMEKYTOUHOH aTTeCTallNH, a Takoke s [1abopaTopHOe 000py0BaHuUs MO Kypcy «DPu3nKa, CTeHABI
CaMOCTOSITEIBHON paboTHI nH(pOPMAIOHHBIE, UTAKaThl, HATJISIHBIE TOCOOHSI.




8. METOJIMYECKHUE YKA3ZAHUS 1151 OBYYAIOIIMXCSI 10 OCBOEHHIO IV CLHUILINHBI (MJIK, TIM)

Meroauyeckue peKOMEHJALUY K JIEKIIMOHHBIM 3aHATUSIM:

[Nocemenue u akTHBHAs paboTa CTYIEHTA Ha JICKIIMHU MTO3BOJISIET CPOpMHUPOBATH 0a30BbIE TEOPETUIECKHE IIOHATHS 0 JUCLUILINHE,
OBIaJeTh 00IIeil TOruKoi NOCTPOEHHs TUCHUIIINHBI, YCBOUTh 3aKOHOMEPHOCTHU U TEHJICHIIUH, KOTOPbIE PACKPBIBAIOTCS B JAHHOH
qucruiuinge. [Ipn 5ToM cTyneHTy peKoMeHyeTcs: OBITh JOCTATOYHO BHUMATENBHBIM HA JIEKIUH, CTPEMHUTHCS K TIOHUMAHHIO
OCHOBHBIX IIOJIOKEHUH JIEKIIUY, & IIPU ONPEJEICHHBIX TPYIHOCTAX U BOIIPOCAX, CBOEBPEMEHHO 00pallaThCs K MPENOoAaBaTeo 3a
MOSICHEHUSIMH, YTOUHEHUSIMU WM TIPH IUCKYCCHOHHOCTH PaccMaTpUBAaEMbIX BOIPOcoB. PaboTa Hax MaTeprazaMu JIEKIHH BO
BHEayJJUTOPHOE BpeMs Ipernoaraet 6osee rrybokoe pacCMOTPEHUE BOIIPOCOB TEMBI C Y4ETOM TOTO, YTO Ha JIEKIIMU HEBO3MOXKHO
TIOJTHO OCBETHUTH BCE BONPOCH! TeMBI. {11 T1y00K0# NpOopadOTKH TEMBI CTYIEHT JOJDKEH:

a) BHUMATEJIbHO [IPOUUTATH JEKIHIO (BO3MOXKHO HECKOJIBKO Pa3);

0) paccMOTpETh BOMPOCHI TEMbI WIIM MPOOJIEMBI 10 MMEIOIIEHCS YUeOHOM, Y4eOHO-METOINUECKOM JINTepaType, 03HAKOMHUTHCS C
HOAXO/aMH 110 JaHHOHU TeMe, KOTOpbIE CYIIECTBYIOT B COBPEMEHHOM Hay4HOH IUTEpaType;

W3zydas TeMy B TEOPETHIECKOM aCHEKTe, CTYISHT MOXKET HOJIb30BAaThCS KaK JINTEPATypoil ONOIMOTEKH YHUBEPCUTETA, TaK U
UCIIOJIb30BATh JIEKTPOHHbIE U VIHTepHET-pecypChl.

Meroanyeckue peKOMEHIAUH K JaO0paTOPHBIM 3aHATHSIM:

Iocemenue u paboTa CTyJeHTa Ha 1a00paTOPHOM 3aHITUH IO3BOJISAET B IPOLIECCE BHIIONHEHUS 3KCIEPUMEHTa, HAOIIOAeHHS HIIH
OIIBITA U €T0 HOCIEYIOIEr0 KOJUIEKTUBHOTO 00CYKAE€HHS PE3yIbTaTOB ITy0Xke YCBOUTh TEOPETHUECKUE IOJIOKEHUS, C(POPMUPOBATH
OTZAENbHBIE NPAaKTUYECKHE YMEHUS U HABBIKU, HAYYUTHCS PAaBUIBHO 0OOOCHOBBIBATH METOIUKY BBITOJHEHHS PACUeTOB, YETKO U
HOCJIe/IOBATENbHO IIPOBOJUTH JEHCTBUS U pacyeTsl, GOpMyIHpOBaTh BHIBOABI U IpeaokeHus. Pabora Ha 1ab0paTOpHOM 3aHATUH
JIaeT BO3MOKHOCTB CTYAEHTY BCECTOPOHHE H3YUHTh TUCHUIUIMHY M TIOATOTOBHTHCS IS CAMOCTOSTENEHOM padoThl. B mpormecce
BBIIIOJIHEHUS ayJJUTOPHBIX MPAaKTHYECKUX padOT CTYAEHT IOATBEP)KAAET MOTyUCHHbIE 3HAHUS, YMCHUS U HABBIKU.

Meroamdyeckue peKOMEHIANH K DK3aMeHY:

3aBepIaroNMM 3TalloM M3Y4eHUs JUCLUIIIMHBI IBISIETCS IPOMEXKYTOUHAs aTTecTalus B BUJIE 3K3aMeHa (wiy 3adeTa). [Ipu aTom
CTYIIEHT JIOJDKEH IT0Ka3aTh BCE T€ 3HAHMS, YMEHHS H HABBIKH, KOTOPBIE OH MPHUOOPET B Mpoliecce TeKyel paboThI 110 N3yIEeHHIO
JUCHUIUIMHEL JIUCIUIIIMHA CUMTACTCS] OCBOCHHOM CTYJEHTOM, €CJIU OH B IIOJHOM 00beMe chOpMHUPOBAIl yCTAHOBJIEHHbIE PE3yIbTaThl
1 cIIocO0EH BEINOJHATH YKa3aHHbBIE B TAaHHON MPOrpaMMe OCHOBHBIE BHIBI MPO(ecCHOHANBHOI AesTenpHocTH. OCBOSHNE
JUCIUIUINHBI JOJDKHO IO3BOJIMTH CTYAEHTY OCYLIECTBILATh KaK aHATUTHYECKYIO, TaK U HAyYHO-UCCIIEI0BATEIbCKYIO AESTENbHOCTD,
YTO MpeAToIaraeT IiIyooKoe 3HaHHE TEOPUH U MIPAKTHKU TAHHOTO Kypca.

IIpoBenenue yueOHOro mpouecca MoXeT ObITh OPraHH30BaHo ¢ ucioib3oBanueM DI1OC yHuBepcutera U B LUPPOBOH cpesie (TPYIIb
B COITHAJIbHBIX CETAX, HJICKTPOHHAS [T0YTA, BUACOCBS3b U JIp. TaTPopmbl). YueOHble 3ausaTus ¢ npumenerueM JJOT npoxoast B
COOTBETCTBUU C YTBEPXKIEHHBIM paciicaHueM. TeKymuii KOHTPOJIb U IPOMEKYTOUHAs aTTecTalus 00yJaloIuXcsl IPOBOAUTCS C
npumenenneM J[OT.




[Tpunoxenue

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

OLHEHOYHBIE MATEPHUAJIBI
JUISL IPOMEKYTOYHOM aTTeCTALMU 110 JUCLUILIMHE

duzuka



1. Onucanue moka3s

aTesieil, KpUTepHeB M IIKAJ OLlCHMBAHUS Pe3yJbTaTOB.

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 NEeATeIBHOCTH [0 OKOHYAHWH NPOrpaMMbl  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 BBHINIOJHEHUEM 33/IaHUH, PETYCMOTPEHHBIX TPOTPAMMOIA;

-3HAKOM C OCHOBHOH JINTEPATYPOH, pEKOMEHI0BaHHOU paboyeit
MPOrPaMMON TUCITUTUINHBI,

-JIOMYCTHJI HETOYHOCTH B OTBETE Ha BOIPOCHI U MPU BHITIOJTHEHUH
3alaHuii 10 y4eOHO-IIPOrPaMMHOMY MaTepuaty, HO 00Iagaet
HEO0OXOJUMBIMU 3HAHUSMU IS UX YCTPaHEHUS TOJT pyKOBOJICTBOM
npernojaBaTens.

Y 10BIIETBOPUTEIBLHO

TToBBIIIICHHBII
YpOBCHB

OoOyuarommiics:

- OOHaApYKUJI ITOJIHOE 3HaHHE YYeOHO-IPOrPaMMHOI0 MaTepHaa;

-YCIENIHO BBITOJIHUI 38JJaHus, IPELYCMOTPEHHbIE IPOrPaMMON;

-YCBOWJI OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBaHHYIO padoyeit
HpPOrpaMMOi TUCIUIUTHHBL;

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

-CIIOCOOCH K CaMOCTOSITEIIbHOMY TOTIOITHEHUIO 3HAHHUH 110
y4eOHO-IPOrPaMMHOMY MaTepHaiy 1 OOHOBJICHHIO B X0JI¢ JallbHEHTIICH
y4eOHOi1 paboThI ¥ IPOPeCcCHOHANBHON IS TeTbHOCTH.

Xopoo

Bricokwii
YpOBEHb

OO0yyJarommiics:

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

-yMeeT CBOOOHO BBINIOIHATH 3aJJaHUsl, IPElyCMOTPEHHBIE TIPOIPaMMO;

-03HaKOMMJICS C JIONIOJTHUTEIBHON JINTEPATypPOi;

-YCBOMJI B3aMOCBSI3b OCHOBHBIX MOHSTHI TUCIUIUIMH U UX 3HAYCHUE IS
npuodpeTeHus npodeccu;

-IIPOSIBUJI TBOPYECKUE CIIOCOOHOCTH B TOHUMAaHHUHN y4eOHO-IIPOrpPaMMHOTO
MaTrepHaa.

OTan4HO




1.3. Omnmcanue mKaid 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 .
MPOJIEMOHCTPHPOBATh CaMOCTOSTCIIEHOMY MPUMEHCHHUIO 3HAHUIA
N MPOJIEMOHCTPUPOBATH .
HAJIMYKC 3HAHUHA TIPU . MPUMEHEHHUIO 3HAHUH 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
peACTaBIICHBI KOTOPBIC IPEACTABJIA HECTAaHAAPTHBIX
MIPEACTaBIICHBI N
npernojaBaTeieM NpernoiaBarenb, 1 IpH 3a[aHu{ U TIPH
npernoaaBaTeieM . .
BMeECTe ¢ 00pa3oM ux €ro KOHCYJhTaTUBHON KOHCYJIbTaTHBHOM
BMECTE ¢ 00pa3oM ux
peIICHHS. . MOJIICPIKKE B HACTH MOJIICPIKKE B HaCTH
p ' COBPEMCHHBIX MPOOJIEM. | MEXKIUCIHATUIMHAPHBI
X CBSI3EH.
Obyuarommiics
. €MOHCTPHPYET
OObyuarommiics A PHpY:
N CaMOCTOSTEIIFHOE
OOyyaromuiicst MPOJAEMOHCTPUPYET .
MIPUMEHEHHUE YMEHUN
OtcyTcTBHE Y JIEMOHCTPHPYET CaMOCTOSTENILHOE eLICHIS
oOyyatorerocst CaMOCTOSATEILHOCTD B NPUMEHEHUE YMCHUI P
- . HCHU3BCCTHLIX HUJIN
CaMOCTOATCIIBHOCTU B NPUMEHCHUN YMCHUUN peuICHu 3aJaHNU,
- HECTAaHAAPTHBIX
YmMmerb NIPUMEHEHUH YMEHUU pemeHus yueOHbIX aHAJIOTUYHBIX TEM, S
[0  WCIOJIb30BAHUIO 3aJ]aHuil B TIOJIHOM KOTOPBIE MPEICTABIISLT P
KOHCYJIbTaTUBHOUN
METOZOB OCBOCHUS COOTBETCTBHUH C MperoaBaTelb, U IpU S
Y9eOHOM TUCIUTUIAHBL. 00pa3om, TaHHBIM €ro KOHCYJbTaTUBHON P
IperoaBaTess B
MIPeToIaBaTeIIeM. MOJIICPIKKE B HACTH wacTH
COBPEMEHHBIX IPOOIIEM.
MEXKTUCIATUTHHAPHBI
X CBSI3EH.
OObyuarommiics
OO0yyaronuiics JIEMOHCTPUPYET
JIEMOHCTPUPYET CaMOCTOSTENHHOE
Obyuarommiics CaMOCTOSTeNIFHOE MIPUMEHEHNE HaBBIKA
Hecnoco6uocTh
JACMOHCTPUPYET IMPUMEHCHUEC HaBbIKa peuicHusA
CaMOCTOSTENIHHO .
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 .
peleHne KOTOPBIX MperoIaBaTeb, KOHCYJIbTATHBHOM
MO CTAHJAPTHOMY
OBLIO MOKa3aHO U TIPH €T0 MO IIICPIKKE
00pas3iry MoBTOPHO. .
MIPEToIaBaTeIICM. KOHCYJIbTATHBHOM mpernoiaBaTens B
MOJIICPIKKE B YaCTH 4acTu
COBPEMCHHBIX MPOOJIEM. | MEXTUCIHUIUTAHAPHBI

X CBSI3EM.




2. IlepeyeHb BONPOCOB U 3a1a4 K 1M (pdepeHIIIPOBAHHOMY 3a4€eTYy, IK3aMeHY, J1a00paTOPHbIM
3anaTusaM. OOpasel IK3aMeHAIIMOHHOT0 OuJjiera.

Bonpocs! k 1abopatopHbIM paboTam:

Jlabopartopnast pabota Nel. «M3yueHrne 0COOCHHOCTH CUIIBI TPEHUS (CKOIBKCHHS )

Al

Kakoe pyHnamenragpHOe B3aUMOACHCTBUE ONPEACISACT CUILY TPEHUA?
Cdhopmynupyiite orpeneneHue Cuibl TPEHHUS.

K yemy npuiioxena cuiia TpeHus?

KakoBo HanpaBieHue cuibl TpeHUs?

[Tepeuncnure BUBI CUIIBI TPEHHUS.

Ot 4ero 3aBUCUT cCUJIa TPEHUS?

Jlaboparopras padota Ne2. «/3yueHune 3akoHa COXPAHCHUS UMITYIIbCa

N

Urto Takoe umiryinbc maTepuaibHon Touku? I1o kakoi hopmysne on HaxoauTcs?
NMiynbc — BeJIMUMHA BEKTOPHAS WU CKaJIsipHasi?

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

Kaxkoe nBmkeHne Ha3bIBACTCS PEAKTUBHBIM?

Jlaboparopuas paborta Ne3. «CoxpaHeHHEe MEXaHHMUYECKON SHEPTHU MPH JBUKCHHUH TENa MO JCHCTBHEM
CHJI TSDKECTH U YIPYTOCTH»

VOSSN E WD =

[ToHATHE MEXaHUYECKON SHEPTUU.

Kaxkyro sHepruro Ha3bIBalOT KHHETHYECKON? OT KaKUX BEJIMYUH OHA 3aBUCHUT?
Hazosure ciyuan, korja tena o01aJat0T KHHETHYECKOM SHEprHeH.

B kakoMm ciyyae KHHETHUECKYIO SHEPTHIO Tella CUUTAIOT PABHON HYJIIO?

Kakyro sHepruro Ha3bIBalOT OTCHIIUAIBHONU?

[IpuBeaute npuMepsl T, 00Ia1al0UX MTOTEHIIMATBLHON SHEpruei.

Yemy paBHA MOTEHIIMATIbHAS SHEPTHs TEJIA, HAXOAIIErocs Ha BBICOTE?

Uemy paBHA MOTEHLIMATIbHAS SHEPTUS YIPYTO 1eHOpPMUPOBAHHOTO Tena (IPYKUHbI)?
3aKOH COXpaHEHMs IOJTHOM MEXaHUYECKOW YHEPTUH.

Jlaboparopnas pabota Ned. «/I3MepeHne BIaXXHOCTH BO3AYyXa»

7.

[Touemy mpu mpoayBaHUU BO3JyXa depe3 3(up, Ha MOJTUPOBAHHON MOBEPXHOCTH CTEHKU KaMmephl
TUTpOMETpa NMosABIIsIeTCs poca? B kakoii MOMEHT NosBIIsIETCS poca?

IToueMy noka3zaHus «BIaXKHOT0» TEPMOMETPA MEHBIIE MOKA3aHUM «CyXOro» TepMoMeTpa?

MoryT 1 B XOJ€ ONBITOB TEMIEPATYPBI «CYXOro» M «BIAXKHOI0» TEPMOMETPOB OKa3aThCs
OJINHAKOBBIMU?

[Ipu xaKoM yCJIOBUHU Pa3HOCTH MOKa3aHUI TEPMOMETPOB HauOOJbIIAs?

MoxeTr 1M Temmeparypa «BJIa)KHOI0» TEPMOMETPA OKa3aThbCs BBILIE TEMIIEPATYPBl «CYXOTO»
TepMoMeTpa?

Cyxo#l u BIaXHbIII TEPMOMETP NCUXPOMETpA NOKA3bIBAIOT OJHY M Ty e TemrepaTtypy. Kakosa
OTHOCHTEJIbHAs BIIAYKHOCTh BO31yXa?

Kakum MoxeT ObITh NpesienbHOe 3HaYeHHE OTHOCUTENbHON BIaXXHOCTH BO31yXa?

Jlaboparopnas pabota Ne5. «Onpenenenue Ko3QphuIueHTa MOBEPXHOCTHOTO HATSKEHUS KHUIKOCTH

[a—

w0

e

[Touemy MOBEPXHOCTHOE HATSXKEHUE 3aBUCUT OT POJIA KUIAKOCTH?

[ToueMy 1 Kak 3aBUCUT MOBEPXHOCTHOE HATSKEHHUE OT TEMIEPATYpPhI?

N3menurcda nu PE3YIbTAT BBIYHCIICHHUA IMOBCPXHOCTHOTO HATSKCHUA, CCJIW ONBIT INPOBOJUTH B
JIpyroM Mecte 3emin?

V3MeHuTCS M pe3ynbTaT BHIYUCICHNUS, €CIH JUaMEeTp Kareib TpyOku OyaeT MeHbIe?

[Touemy cnenyeT 10OUBATHCS MEJICHHOTO TIa/ICHUS Karesb?



Jlaboparopnast pabota Ne6. «M3yueHne TEII0BOTO pacIuPEHUS TBEPABIX TEI

—

het

_—

CdhopmynupyiiTe OCHOBHBIE ITOJIOKEHHS MOJICKYJIIPHO-KHHETHYECKON TEOPHUH.

Haiite onpenenenne kodhuireHTa TMHSHHOTO TEIIOBOTO PACIIMPEHUs TBEPAOTO Tena. B kakux
€IMHUIIAX OH MU3MepseTCs?

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

Kak koadduiment nuHEHHOTr0 pacmupeHus cBsi3aH ¢ KodOPHUIIMEHTOM 00BEMHOTO PACIIUPEHUS
JUTSL U30TPOITHBIX TBEPBIX TEI?

Kak ¢ ¢usnyeckoit TOYKM 3peHUS OOBSICHUTH YBEIMYCHHUE pPa3MEpPOB TBEPIOTO Tela MpH
BO3pPACTaHUM €TO TEeMIEePaTyphl?

OOBsicHHTE, UTO XapaKTepU3yeT TeMIieparypa tena?

B kakux equHuUIax uzMepsercs KodhGUIMEeHT TMHEHHOTO pacIupeHus?

Jlaboparopras padota Ne7. «Onpenenenne TeMnepaTypbl HUTH JIAMITBI HAKAJTUBAHUSDY

N =
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7.

OO0BsicHUTE HATMYUE AJIEKTPUUECKOTO COPOTUBIICHUS] METAJIJIIOB.

Urto Takoe »snekTpuueckoe compoTtuBieHne? OT KakuX BEIUYMH 3aBHUCHUT JJICKTPHYECKOE
COMPOTHUBIIEHUE?

Kak 0ObsICHUTH yBeIMYEHUE COTPOTUBIICHHS] METAIIIOB MPY HArpEeBaHUU?

[Toyemy 1 KaK COMPOTUBIIEHUE METAJUIOB 3aBUCUT OT TEMIIEPATYPHI?

Hanummre hopmyiny 3aBUCHMOCTH COMPOTHUBIICHUS METAIIJIa OT TEMIIEPaTYPHhI.

Uro Takoe TeMIeparypHbId KOA((HUIIMEHT COMPOTHBIICHUS MeTauIoB? B Kakux enuHUIAX OH
uMepsercs?

Urto Takoe yienbHOe COMPOTUBIICHNE, B KAKUX €IMHHUIIAX U3MEPSIETCS.

Jlaboparopnast pabora Ne8. «M3yuenue 3akona Owma s y4yacTKa II€MH, MOCIEIOBATEIHHOTO U
MapajuIeNbHOTO COSAMHEHUS TPOBOTHUKOBY

W=
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7.

Yro Takoe NEKTPUUYECKUI TOK?

Haiite onpenenenue cunbl Toka. Kak o0o3nawaerca? [lo xakoit ¢opmyne Haxomutcs? Kakosa
€IMHUIIA U3MEPEHUS CUIIbI TOKA?

Kakum npubopom u3mepsiercs cuiia Toka? Kak oH BKITIOYAaeTCs B 9JIEKTPUIECKYIO HETTh?

Haiite onpenenenue HampsokeHus. Kak o6o3nauyaercs? Ilo kakoit ¢popmyne Haxogurces? Kakosa
eIMHUIIA U3MEPEHUS HATIPSDKEHUS?

Kakum npubopom usmepsiercs HanpsbkeHrne? Kak oH BKIIO4aeTcs B 3JIEKTPUUYECKYIO LEMb?

Haiitre onpenenenue conportusieHus. Kak obOosznauaerca? Ilo kakoil ¢opmyne Haxoaurtcs?
KakoBa enuHmIa H3MEpEeHUs! CONPOTUBICHUS?

Chopmymupyitte 3akon Oma Jij1s1 ydacTKa IerH.

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

A

6.

KaxoBa pusudeckast cyTb 2€KTPUUECKOTO COMPOTUBIICHUS?

KaxoBa posp HCTOYHMKA TOKA B AJIEKTPUUYECKON Lienun?

Kaxos ¢usnueckuii cmpici 3/1C?

B uem uzmepsercs 9J1C? Kakoit ee puznueckuii cMpIci?

CoenMHUTh Ha KOPOTKOE BpeMs BOJBTMETP C HCTOYHMKOM SHEPruH, cOoO0Jto/as MOJIIPHOCTb.
CpaBHUTB €ro0 MOKa3aHMsl C BBIYUCICHHBIMU T10 PE3yJIbTaTaM OIBITA.

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

Jlaboparopnast pabora NelO. «Ompenenenne kodhduIEEHTa TOJIE3HOTO ACHCTBUSA DJIEKTPUUYECKOTO

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 nmu paboTa, COBEpIICHHAS WUCTOYHMKOM TOKA BO BHYTPEHHEHW YacTH IETH, BETUYMHOU



~

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 BJEKTpONepenayd JOCTUTaeTcs 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 JEKTPOMAarHUTHOM HHIYKIIMK. Kakoit ¢opMyrol 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 Hanummre hopmynny TOHKOMN JTMH3BI U OOBSICHUTE CMBICT BXOASIINX B HEE€ BEJTMUHH.



Bomnpocs! k muddepenupoBanHomy 3auety (1 cemectp):

e R Al o e

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

MexaHnuyeckoe ABUKEHUE U €r0 XapaKTEePUCTUKU
Bunre! nBuxeHuii.

PaBHOMepHOE ABUMKEHUE TENa MO0 OKPYKHOCTH.
3akoHbI MexaHnuku HrroToHa.

Cuiel B MEXaHUKE.

[Iputspkenue Ted.

Nmmynsc Tena.

AOCOJIFOTHO YIIPYTUid U HEYNIPYTHHA yaap.
Mexannueckas paboTa ¥ MOIIHOCTb.

. DHeprus u e€ BUIbI.

. OcuoBneble nonoxkenust MKT.
. UneansHEblii ras.

. 3onpoueccsl.

. Mogens cTpoeHus KUIKOCTH.

Kpucramnst.

AmopdHEbIe Tena.

Jledopmarus TBEpIBIX TEIL.

BHyTpeHHss sHEeprus U crnocoObl €e U3MEHEHHUS.
@Da3oBbIC IEPEXOBI.

[TepBoe 1 BTOpOE HAYaJI0 TEPMOAUHAMUKHY.

Bompocsr k sx3ameny (2 cemectp):

e S S I e e

11.

13.

14.
15.

16.

17.

18.
19.

20.
21.

22.
23.

MexaHuuecKoe IBUKEHUE U €r0 XapaKTEPUCTUKH.

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

PaBHOMEpPHOE IBHKEHUE Tella 10 OKPYKHOCTH.

3akonbl MexaHuku HprotoHa. [loHsiTHE Macchl.

Cunbl B MEXaHHUKE.

3aKoH BceMUPHOTO TAroteHus. HeBecoMocTb.

Nmnynbc Tena. 3aKOH COXPaHEHUs UMITYJIbCa.

Pa6ora. MoutHocTs. Mexannueckast SHEprus U ee BUJIbl. 3aKOH COXPaHEHUsI SHEPTUH.
OCHOBHbBIE TOJI0XKEHUS MOJIEKYISIPHO-KMHETHUECKOW TEOPUH U MX OIBITHOE 00OCHOBAaHUE

.Maccel u pasmepsl Mousiekyis. Ilocrosnnas ABorazpo. Uucio MoseKysd, coaepKalluxcs B

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

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

VYpasuenue Menneneena - Knmaneiipona. O0beIMHEHHBIN ra30BbIN 3aK0H. 30mporieccs B razax u
uX rpauku.

Haceimennsiit nap u ero cBoiictBa. BiiaxxHOCTh BO3MyXa.

ArperaTHoe COCTOsSIHHME BellecTBa W ero (¢aszoBble Tmepexonabl. lcmapeHwe U KHUIICHHE.
Kputnueckoe cocTosiHuE BEIIECTBA.

BuyTpenHsis sHeprusi uaeanbHoro rasza. M3mMeHeHue BHYTPEHHEW HHEpruu Tejna B Ipolecce
TEII000MEeHa U COBEPIIEHUS PabOThlI.

[lepBoe u BTOpO€ Havayo TepMoAMHAMUKH. [IpuMeHeHue mepBOoro Hayana TEPMOJMHAMHMKU K
M30IIpolLIeccaM B rase.

Tennooit aeuratens, ero KIT/. Hukn Kapho.

XapakTepuCTUKa JKHAKOrO COCTOSIHUA BemecTtBa. [loBepxHOCTHOe HaTskeHwe. CMmaduBaHUE.
Kanumnsipusie siBieHUs: B IpUpoie, OBITY U TEXHUKE.

Kpucramnndeckoe cocrosiHre BemiecTBa. TWIbI CBA3EH B KpUcCTauiaX. BUIbl KpUCTAIITMYECKUX
CTPYKTYp. MeXxaHuuecKkue CBOMCTBA TBEPABIX TEIL

DJeKTpu3anus Teil. DIEKTPUUECKUH 3apsl U €ro CBOMCTBA. B3anuMoieicTBHE 3apsKEHHBIX TE.
DIEKTPUUYECKOE MOJIE U €r0 XapaKTEPUCTUKH.

Pabora mo mepememeHuio 3apsima B ANEKTpUYeckoMm Tosie. [loTeHIManbHBIN — XapakTep
AJEKTPUYECKOTO Toyisl. B3auMOCBSI3b MeXIy HANpsHKEHHOCTBIO BJIEKTPUYECKOTO TONST U
Pa3HOCTHIO MOTEHIIMAJIOB.



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):

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23

[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
KHHECTEeTUYECKasl SHEeprus KOTOPHIX B JIBa pa3a MeHbIle padota Bbixoga. KakoBa makcumanbHas
KHHETHYECKas SHEPTHsi 00pa30BaBIINXCs (POTOIIEKTPOHOB?

EmkocTh KOHZEHCAaTOpa B IIeNU MepeMeHHOro Toka paBHa 50 Mk®. 3aBUCUMOCTh HaNpsKEHHUS Ha
KOoHJIeHcaTope 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 HaJ0 PacooKUTh 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 IPH 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.

OO6pa3er sK3aMeHAIMOHHOTO OMTeTa:

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

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

« » 20 T
[Ipencenarens

/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. PabGora. MouiHocTs. MexaHuueckasi SHEprus 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:
Junamomerp Bpems
Counometp Jnuna
CanTumerp Cuna
Cexynnomep CxopocThb
5. 36 xkm/u B cuctexse CU pasto (Otser: 10)
6. BpIOpaTh cOOTBETCTBUE MEXKTY (PU3MUECKOM BEIIMUYNHON M €AMHHUIICH N3MEPEHUS:
Mo1mHOCTb M/c
Pa6ora Bt
VYckopenue Kr*M/C




10.
11.
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22.

23.

24.

Cuna Jx
Nmnynbc H
Teno pazmepamu U GOpMOI KOTOPOTO MOKHO IIPEeHEOpeUb 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!

dusnueckoe sABJIcHUE Cexynna
Pu3nuecKuil Ipouece Macca
Enunnna usmepenune Gu3ndeckoil BeTHSAHAI I'posa
dusnyeckas BeJIMUUHA Pacmmpenue raza
Bri6path ckamsipHyro GU3HUYECKYIO BEIUYUHY.
a. Bpewms. +

b. CkopocTsb.
c. YckopeHue.
d. Ilepememenue.
dusnyeckas BeJIWYMHA, XapaKTEPU3YyIOIlas H3MEHEHHE IMEepeMELIEHUs] Tejla 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:



25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

[TepBriii 3akoH HeroTOHR F =ma

Bropoii 3akoH HeroToH2 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 TEIUIOTHI MOJyYaeT padoyee Teno OT HarpeBarens 3a nukii? OTBer 3anummure B K.
(OtBer: 40)

BriOpath cooTBeTcTBUE MEKAY GU3NYSCKHMMU BEIMUYUHAMH U ITPHUOOPOM, KOTOPBIM H3MEPSIETCS
naHHas pu3ndecKas BEIMYUHA!

Temneparypa Tepmometp
BiaxxHoCTh BO31yX@ IIcuxpometp
JlaBnenue atMocdepst bapomerp
Yka3zarh 10Cje10BaTeIbHOCTh B TOPSJIKE BO3PACTAHUS TEMIIEPATYPHI:
4. 30°C
I: 0K
3: 273K
2: -115°C
Y CTaHOBUTH COOTBETCTBUE MEXAY PAa3HBIMU COCTOSIHUSIMU BOJbI U COCTOSIHUSIMU BELLECTBA.
Ilap T'azoobpasnoe
Cueorcunka Kuoxoe
Poca Kpucmannuuecxoe

[Ipouecc mpoucxonmammii mpu mnoctosHHOM TemmepaTtype. (OtBer: W3oTepmuueckuii,
usorepmuaeckuii, I3OTEPMUYECKUI)
[Ipouecc mpoucxomsmuii mpu MOCTOSHHOM 00bEMe. (OTBeT: M30XOpHBIH, HM30XOPHBIA,
N30XOPHbIN)
[Ipouecc mpoucxonasmuii npu noctosHHoM naBieHud. (OtBer: M300apHbIi, W300apHBI,
N30BAPHBII)
VYKka3aTh Kak U3BMEHSETCS TeEMIepaTypa KpUCTANIMYECKOro TeJla C MOMEHTA Hayaja IUIABJICHHS 10
€ro OKOHYaHMUS.

a. IlocreneHHO MOBBIIAETCS.

b. B Hauane ruiaBneHus MOHUKAETCS, 3aTEM MOBBIIIAETCS.

c. B Hauane nynaBneHMs NOBBIILIAETCS, 3aTEM ITOHUKAETCS.

d. He usmensercs. +
[Iponecc mepexona U3 KUAKOTO arperatHoro coctosiHus B TBepnroe. (Oteer: Kpucrammuszamms,
kpuctanuzanus, KPUCTAJIJIM3ALUA)
BriOpath kakas abconroTHas Temrneparypa 1o mkane KenpbBuHaA cOOTBETCTBYET Temmeparype 37
°C.

a. -236K.
b. 37K.

c. 310K. +
d. 307 K.

[TapameTp, KOTOPHBIN XapakTepu3yeT IPOCTPAHCTBO, 3aHUMAEMO€E TeJIOM WK BemmecTBoM. (OTBeT:
O61vem, 066em, OB BEM).
Onpenenutd 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 nHaykuueil 10 MmTin 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:

Cuiia Toka OMm

Hanpsoxenuve Bart
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53.

54.

55.

56.

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 HanpspKeHUE Ha pe3ucTope comnpoTuBieHneM 1 kOwm, eciiv yepe3 HEero NmpoTeKaer
TOK paBHbIN 2 A.
(OtBet: 2000)
Tok B kaTymike paBHoMepHO udMeHsierca Ha 20 A 3a 30 mc. IIpu sTom B Heit Bo3HukaeT D/C
camouHaykiuu, pasHasg 200 B. Onpenennuts HHIYKTUBHOCTh KaTymKku? OTBeT 3anuiuuTe B MIH.
(Otmer: 300)
Bb10paTh 4acTullbl ¢ NOJIOKUTEIbHBIM 3aPSAI0M.
a. Atom.
b. DOnekrtpoH.
c. IIporton. +
d. HeiitpoH.
e. Karuon. +
Oco0blil Bua MaTtepuu, KOTOPBIH CYIIECTBYET OKOJIO ABMKYIIUXCS 3apsKeHHBIX yacTull. (OTBeT:
MarnutHoe nojue, marautHoe nosie, MAI'HUTHOE I10OJIE)

Y CTaHOBUTH MOCIIEN0BATEILHOCTD B MOPSIIKE BO3pacTaHUs 3HAUCHUS (PU3NUYECKUX MPUCTABOK:
3: T'ura.
1: Kwuno.
4: Teppa.
2: Mera.

Onpenenutb CONMPOTUBICHHE MEAHOTO MPOBOAHUKA ATUHHOW 10 M M MIIOIIAIBI0 MOMEPEYHOrO
ceaenmst 0,017 mm?. Y aensHoe conporusienne meau 1,7-10° Omm. (Otser: 10)
Onpenenuty DJIC ucTtouHMka TOKa C BHYTpeHHUM comnpotuBieHueM 0,1 Owm, ecnu mnpu
MOJIKJIFOYEHUU 3TOr0 HMCTOYHHMKA Ha pe3uctop compoTtusieHueM 4,9 OM Ha HeM co3laeTcs
Hanpspokenue 9,8 B. (Otser: 10)
VYcranoButh cootBeTcTBUEe «3AKOH OMA JIJIS YUACTKA LIETTN»

5: CONpOTHUBIICHHE

3: HampshKeHHe

I: cunaToka

2: TOpsIMO IPOMOPLUOHATIBHO

4: oOpaTHO MPONOPIIMOHATHHO
VY cTaHOBUTH MTOCIIEA0BATEIBHOCTD B OPSAKE YObIBaHUS 3HAUE€HUS (PU3MUECKUX MPUCTABOK:

2: Muxkpo.
4: Tluxo.
3. Hamxo.
1: Munnn.

Ha snextpuueckoM vaiiHMKe ykaszaHbl XxapakTepucTuku «220 B; 880 Br». Onpenenuts TOK npu
KOTOpOM paboTaeT naHHbli yaitHuk. (OTBeT: 4)
BemecrBa, cogepxame cBoboanbie  3apsaasl.  (OtBer:  IIpoBOIHUKH, TPOBOJHHKH,
[MPOBOIHUKN)
SBnenne BozHukHOBeHUs DJ[C MHAYKIIMM M MHIAYKIMOHHOIO TOKAa B 3aMKHYTOM IPOBOJSILIEM
KOHTYpE 3a CYEeT U3MEHEHUS CUJIBI TOKa B 3TOM KoHType. (OTBeT: CaMOMHIYKIIUS, CAMOMHAYKLIUS,
CAMOUMHAYKINA)
Y CTaHOBUTH MOCIIEA0BATENBHOCT B OPSAIKE BO3PACTAHUS CHIIBI TOKA:
2: 0,01 MA.
1: 0,01 MKA.
3:0,1 A.
4: 1 KA.
BriOpath 0T KakuX BETMUMH 3aBUCHT COIIPOTHBIICHHE MTPOBOIHUKA.
OT [uIMHBI TPOBOHUKA. +
OT mIomaay nonepevyHoro ce4eHus NpoOBOIHUKA. +
OT HanpsKeHUs, TPUI0KEHHOTO K IPOBOTHUKY.
Ot marepuasia npoBOJHUKA. +
OT cuibl TOKa, UAYIIEro IO IPOBOJHUKY.

opo o
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Paccuntarh CKOPOCTBH paclipOCTpPaHEHUS 3ByKa B MaTepHale, B KOTOPOM KOJIEOaHHS C IEPHOIOM
0,2 ¢ BBI3BIBAIOT 3BYKOBYIO BOJIHY, UMeroNIyto aiauHy 20 m. (Oteet: 100)
MakcumanbHOE OTKJIOHEHUE Tella OT MOoJI0KeHHs 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 nath 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)
3ByKOBast BOJIHA — 37O ...

a. BOJIHA, PaCIPOCTPaHSIONIAsICS ¢ yacToTou Oobire 20 kI .

b. BoOJHA, pacpOCTPAHSIONIASCS B MPOCTPAHCTBE C YACTOTOM MeHbIe 16 I'm.

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

Bri6path cOOTBETCTBHE MEXKAY (DU3HUESCKUMU BETMYUHAMU U 0003HAUCHUSIMU:

[Tonnas npoBOIUMOCTh b

AKTHUBHas MPOBOAUMOCTES A

PeakTuBHO-UHAYKTUBHAS IPOBOIUMOCTE g

PeakTuBHO-eMKOCTHAs TPOBOIUMOCTR be
[TonBwkHas yacTh reHepaTopa nepemeHHoro Toka. (Oteer: Potop, porop, POTOP)
Henonsuxnas yacts reneparopa nepemennoro toka. (Otser: Cratop, cratop, CTATOP)
Bri6path cooTBeTCTBHE MEXKAY (PU3MUECKUMH BETUYMHAMU U 0003HAUYCHHUSAMU:

[TonHoE conpoTuBIEHHE X

AKTHUBHOE CONPOTUBIICHUE Z

PeakTMBHO-MHIYKTHBHOE COITPOTUBIICHUE R

PeakTuBHO-€MKOCTHOE CONPOTUBIICHHE 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:
[TostHas MOIHOCTE oL
AKTHBHAsI MOIITHOCTH P
PeakTHBHO-MHIYKTHUBHAS MOIHOCTE S
PeakTHBHO-€MKOCTHAsI MOIIIHOCTH Oc

DNEeKTPOMarHuTHOE YCTPOMCTBO, MpeAHAa3HAUYCHHOE AJIs MpeoOpa3oBaHUs NMEPEMEHHOTO 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
pucyHky. (Otsert: 40)



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

75. SIBnenue paznoxenue 6emnoro ceera B criektp. (OtBer: JUCIIEPCUSL, ducnepcus, nucnepcus)

76. OnpenenuTs ONTUYECKYIO CUITY OYKOB ISl TATbHO30PKOTO Ii1a3a Mpu YCIOBHUH, YTO PACCTOSIHHE
Hawy4iero 3penus 40 cm. (OtBert: -2,5)

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

Y- U3JIy4eHHE ITorok simep renust
p— n3nydenue DNEeKTPOMarHUTHbIE BOJIHBI
Q— A3IIy4cHUe [ToTok 3neKTpOHOB
78. BoiOpaTh paMusinio yE€HOTO OTKPBIBIIETO PaliOAKTUBHOCTb.
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. HeiirpoHos.
c¢. Tl'amma-xBaHTOB.
d. IIportoHoB.
86. BpIOpaTh COOTBETCTBHE MEXKIY 3apsIOM U YaCTHIICH:

DNEeKTpoR [TonoxuTensHbIN
[TpoTon Homnp
Hetitpon OTtpunarenbHbIi

87. Pacmag aTOMHBIX sIep HEKOTOPBIX XMMHYECKUX AJIEMEHTOB, COMPOBOXKIAIONICECS 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 CHETHANTEHOM 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 TaHbI . BOTIPOCHI
TperoaBaTess JaHbl HEBEpHBIN OTBET Ha
HEBEPHBIE OTBETHI. TperoiaBaTens.
HEBEPHO. JTOTIOJTHUTEIIBHEIC
BOTIPOCHI




