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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1

Kypc ¢usnkn aBisercsa oOmeHaydHOH TUCIUIUINHON 1 6a3upyeTcs, B OCHOBHOM, Ha MaTeMaTHKE U 3HAHHSX O IPUPOJIE U
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KU3HH

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.B
2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:
2.1.1 | Xumus
2.1.2 | Uadopmarnka
2.1.3 | UudopmaTrra
2.2 | JMCUMILIMHBI M IPAKTUKH, 1/ KOTOPLIX OCBOCHHE JAHHOH AUMCIMILIMHBI (MOTY./151) HEOOXOAUMO KAK

npeauiecTByroumiee:

221

beszonacHocTh KU3HCACATCIbHOCTHU

222

@unocodus

223

®unocodus

3. KOMIIETEHIIMA OBYYAIOIEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCIIUITJINHBI

(MOJY.JIS)

YK-1: Cniocoden OCYHIECTBJIATH MOUCK, KpI/ITl/I‘{eCKI/Iﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)OpMa[Il/Il/l, NPUMEHATH CHCTEMHBIH MOAXO0I IS
peuieHusi NoOCTaBJICHHbIX 3aaa4

VYK-1.1: OcymiecTBiseT MOKCK U CHHTE3 MOTYYCHHOW HHPOPMAITUH [T PEIICHUS MOCTABICHHBIX 3a/1a4

YK-1.2: IIpoBomut KpuTHYIECKNi aHATH3 HH(GOPMALINY IIPH PELISHIH ITIOCTABICHHBIX 33124

VK-1.3: IlpumeHseT CUCTEMHBI MOAXO. AJIs pelieHHs MOCTaBIECHHbIX 33134

B pe3yabTaTe 0CBOCHUS JUCHHUIIIUMHBI Oﬁy‘lal()llll/lﬁ(:ﬂ JOJIZKCH

3.1 |3nats:
3.1.1| - ¢u3nveckre OCHOBBI MEXaHUKH;
3.1.2 | - OCHOBHBIC MOHSATHSI, 3aKOHBI K MOJICITA MEXaHUKH, SJICKTPHUECTBA U MarHETHU3Ma, KOJICOaHUI U BOJIH, KBAHTOBOW

(HU3UKH, MOJIEKYIISIPHOH (DM3UKH U TEPMOIWHAMUKH, ONITHKH, AaTOMHOH U SJCPHOH (HHI3UKH;

3.13

- METOABI TCOPECTHUUCCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCIICAOBAHNA B (1)1/131/11(6.

3.2

YMmeTn:

321

HCII0JIb30BaTh (I)I/IBI/I‘ICCKI/IG 3aKOHBI [P aHAJIM3€ U PCIHICHHUH r[po6neM HpO(i)eCCPIOHaJ'ILHOfI JACATCIIBHOCTH

33

Buaajgern:

33.1

METO/IaMH TIPOBEICHUS (PU3NIECKIX U3MEPEHHUH, METOJaMU KOPPEKTHOH OIIEHKH MOTPEITHOCTEH NPH MIPOBEACHUH
(bu3HYECKOro 3KCIEPHMEHTA.

4. CTPYKTYPA JUCHUILIAHGBI (MOAYJIST)

Bun HaumeHoBaHMe pa3fesioB H TeM /BH/ 3aHATHS/ Cemectp | Yacos | Jlutepatypa | IIpIlo
3aHATHSA / Kype AroT
Paznen | Paspen 1. duznyeckue 0CHOBBI KJIACCHYECKOH MeXaHMKHU

Jlek Kunemaruxka /JIex/ 2 4 J1.1 0

IIp Kunemartuka. KuHemaTuka nmocTynareasHOTO U BPaIaTeIbHOTO 2 2 JIL.1J11.4 0
JBIDKCHUS MaTepHabHOM TOUKH M TBeporo Tena. Pemenue 3amaya /T1p/

JIa6 OCHOBBI METOJIOB 00pabOTKH PE3yIbTATOB U3MEPEHUHN (HU3NIECKUX 2 2 JI1.1 J11.6 0
BennuuH. OnpeseneHue IIOTHOCTH TeJl IpaBUIbHOM (opmel.  /J1ab/

Cp Kunemaruxka /Cp/ 2 10 JI1.1 0

Jlex Junamuka /JIex/ 2 8 JI1.1 0




IIp Junamuka. J[nHAMUKa MOCTYNATENbHOTO ABIKEHUS Tell. OCHOBHBIE 6 JI1.1J11.4
TEOpeMbI U 3aKOHBI. J[MHAMHUKa BPAIIaTeIBHOTO IBI)KCHHUS TBEPHOTO
tena. PaboTa u sHeprus B MexaHuke. Pemmenne 3amay /Tlp/
J1a6 OnpeeneHne YCKOPEHUs CHIIBI TSHKECTH 110 crioco0y beccenst. 6 JIT.1JI1.6
OmnpeneneHrue MOMEHTa HHEPIIUU MaXOBOTO KOJeca JUHAMUIECKUM
MeToioM.V3yueHne OCHOBHOTO 3aKOHA TUHAMUKH BPAIATEIEHOTO
JIBIDKEHISI ¢ TIOMONIBbI0 MasiTHuka O0epOexa /J1ab/
Cp Junramuka /Cp/ 12 JI1.1
Jlex Mexannueckue KoeOanus U BOJHBI /JIek/ 4 JI1.1
IIp MexaHnueckue KoeOaHus U BOTHBI [ apMOHUYIECKHE KOJICOAHMSI. 2 JI1.1J11.4
3aryxaromrue konebanus. Cinoxxenne konedbannit. Pemenne 3amaya /T1p/
Cp MexaHnueckue kKonebaHus 1 BoIHbI /Cp/ 10 JI1.1 JI1.6
HKP KonTpomnsHas padora 1 /UKP/ 2 J1.1
J11.4J12.2
Paznen | Pa3zpen 2. Mosexkyasipuasi Gpu3nKa ¥ TepMOAMHAMHUKA
Jlex MonexynspHO-KHHeTHUecKas Teopust /Jlex/ 6 JI1.1
IIp MonekynapHo-KuHeTHuecKas Teopus. OCHOBHOE ypaBHEHHE 2 JI1.1J11.4
MOJICKYJISIPHO - KHHETHYECKON TEOPHHU HICATEHOTO ra3a, DJIeMEHTHI
craructuku MakcBeria u bosbiimana Pemmenne 3anay /TTp/
Cp MonexynsapHo-KruHeTHUecKas Teopust /Cp/ 12 JI1.1
Jlex Tepmoanaamuka /JIex/ 6 JI1.1
JIa6 H3MepeHue IUTHBI 3BYKOBOW BOJHBI,CKOPOCTH 3BYKa M KO PHIINEHTA 2 JIT.1JIL.5
ITyaccona o ¢a30BBIM COOTHOIIEHHAM. /J1ab/
IIp TepmoauHaMuka AHanu3 NEPBOro U BTOPOro Hauajal TEPMOIUHAMUKI. 2 J1.1J11.4
TeruoBsie MammHbl. Perenne 3amau /I1p/
Cp Tepmoaunamuxa /Cp/ 10 JI1.1
UKP Tekyumit koutpons /UKP/ 2 JI1.1J12.2
Pasmen | Pa3men 3. DiieKTpU4€eCTBO
Jlex Onexrpoctatuka /Jlek/ 4 JI1.1
JIab HccnenoBanue >neKTpuieckoro mois.OmnpeneneHine eMKOCTH 4 JI1.1 J11.2
KOHJICHCAaTOPOB METOAOM OaJUTHCTHYECKOTO TanbBaHoMeTpa /J1ad/
IIp DNeKTpocTaTHKa. DIEeKTpocTaTHIecKoe nojie. HanpsbkeHHOCTh U 2 JI1.1J11.4
noreHnuan. [punnun cynepnosunuu. I[lpumenenue treopems! I'aycca mist
pacdera IeKTPUUECKUX MOIei. DNeKTPOEMKOCTh YeJHHEHHOTO
MIPOBOJIHMKA U IUIOCKOTO KOHICHCATOPA. DHEPTHs 3JICKTPOCTATHICCKOTO
nonisi. Perienuie 3anaq /Tp/
Cp Onekrpoctaruka /Cp/ 6 JI1.1
Jlex OnekrpoauHamuka /Jlex/ 4 JI1.1
J1a6 M3mepenune conpoTUBICHUN U OIIpeIeTICHUE YEIbHOTO COMTPOTHUBICHUS 4 JIT.1JI1.2
npoBoaHuKa. OIpeaeneHne 3aBUCHMOCTH COITPOTHUBIICHNS TPOBOAHUKA U
MOJIYIPOBOAHKKA OT TeMrepaTypsl. /J1ad/
IIp Onexrpoaunamuka. [TocrosHHBIN TOK. 3akonsl Oma. K.IT.J[. ucrounuka 2 JI1.1J11.4
nocrostHHoro TOoKa /IIp/
Cp Onekrpoauaamuka /Cp/ 6 JI.1J11.2
HKP Texymmit korTposs /MKP/ 2 JI1.1
Paznen | Pa3zgen 4. DiekTpoMarHeTusm
Jlek MarnuTocratuka /JIex/ 2 J1.1
JIa6 OrnpeneneHre TOPU30HTAIBLHON COCTABIISIONICH MATHUTHOTO TIOJIS 2 JIT.1JI1.2
3emimn /J1a6/ J1.7
Cp Marnutoctaruka /Cp/ 10 JI.1J11.7
Jlex MarnutHas uIyKuus. Teopema MakcBea Uis 3J€KTPOMarHUTHOIO 2 JI1.1
monist /JIex/
Cp MarnutHas uanykuus. Teopus Makcsesuia 1151 9J1€KTpOMarHuTHOIO 10 J1.1
noJist /Cp/ JI1.7J12.1
HKP Texymuit kouTpoas /MKP/ 2 JI.1 J11.7
Paznen | Pa3zgen 5. OnTuka
Jlex Ouznueckas onrtuka /JIex/ 4 JI1.1




JIab Omnpenenenue raaBHOrO (GOKYCHOTO paccTosHUA JIuH3. OnpeneneHue 3 8 JI1.1J11.3 0
MOKa3aTeJIel IPETIOMIICHHUS JKUIKOCTEH C TOMOIIBIO pedpakTomMeTpa
A66e. OrpeznereHne JIUHBI BOJHBI H3IYdeHHUS Ja3epa IpH TOMOIIN
nudpaknuoHHOM permeTku /J1ab/
Cp Ousnueckas ontuka /Cp/ 3 18 JI1.1 0
Jlex KganToBas ontuka /JIex/ 3 2 J1.1 0
JIab OnpexeneHue TeMIepaTypbl PACKaJIEHHOIO TeIa ONTUYECKUM 3 2 JI1.1 JI1.3 0
meronom /JIa6/
Cp KsanToBas ontuka /Cp/ 3 16 JI1.1 J11.3 0
UKP Texymwuit kouTpons /MKP/ 3 2 JI1.1 0
Pazgen Pa3nen 6. AtomHasi u sigepHasi pusuka
Jlex Crpoenue aroma /JIex/ 3 2 JI1.1 0
JIab I'panynpoBka MOHOXpOMATOpa MO CIEKTPY UCITYCKAaHHs aTOMOB PTYTH. 3 2 JI1.1J11.5 0
HccnenoBanue CIEKTPOB UCITYCKAHUS BOJOPOAA M ONIPEACICHIE
noctostHHoM Prunoepra /J1a6/
Cp Crpoenue atroma /Cp/ 3 14 JI1.1 0
Jlex DreMeHThl PU3UKKM aTOMHOTO siipa /JIex/ 3 2 JI1.1 0
Cp DneMeHTH Gu3uKku aToMHOTO sipa /Cp/ 3 JI1.1 J11.5 0
HKP Texymuit kouTpoas /MKP/ 3 2 JI1.1 0

5. COJEPKAHME JUCHUILIAHBI (MOAYJIST)

Pasnen 1. ®dusnyeckue 0CHOBEI KJIACCHYCCKON MEXaHUKH

Tema 1.1. KunemaTtuka

OnemeHTHl KHHEMaTHKU. Mozenu B mexaHuke. Cucrema otcueta. [locTynarensHoe ABMKEHME TBEpAOro Tena. Tpaekropus, AuHA
MyTH, BEKTOp nepemenieHus. CKOpoCTh M YCKOPEHHE TOYKH KaK MPOU3BOIHBIE paJnyca-BeKTopa 1o BpeMeHu. HopmanbsHoe u
TaHTeHIMaIbHOE ycKopeHus. Kitaccudukanus BUIOB JBIKEHHS.

Tewma 1.2. lunamuka

Tpu 3axona nunamuku Herotona. IToHATHA Macchl U cuilbl. Buibl cuil B MEXaHUKE: TPEHUS, yOIPYTOCTH U TArOoTeHus. MMiynbc Tena.

WMnynbe cunbl. BHenHue 1 BHyTpEHHHUE CUIIBI. 3aKOH COXPaHEHUs UMITYlIbca MEXaHW4ecKoi cucteMsl. LlenTp Macc (LIeHTp
WHEPIUN) MEXaHUYECKOW CUCTEMBI M 3aKOH €T0 JIBH)KCHHUS.

PaboTa mocTOSHHON 1 IepeMEHHOH CHIIBI. BrIpaxkeHIe paboThI CHIIBI Yepe3 KPHBOJIMHEIHBINH HHTETpall. MONITHOCTE. DHEPrus Kak
YHUBEpCaJIbHAs Mepa Pa3MUuHBIX (opM ABMKEHUS U B3auMoeicTBus. KuHeTnueckast sHeprusl MEXaHU4YeCKON CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMYECKOH SHEPTHHU H €r0 CBS3b C OTHOPOIHOCTEIO BPEMEHH. Y Iap aOCOIIOTHO YIIPYTHX U HEYIPYTUX TEl.
MoMeHT uHepIK TBEPAOIo Tela OTHOCUTENBHO ocH. ITpumepsl ero Beruucnenus. Teopema lllreiinepa. MomenT cuiibl. OCHOBHOE
yYpaBHEHUE JUHAMUKHU BPAIIATEIFHOTO IBMYKEHUS TBEPIOTO Tella OTHOCHTENBHO HEMOABIKHON OCH. 3aKOH COXpaHEHHSI MOMEHTa
UMIIYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTBA.

3akoH BceMUpHOro TsaroteHus. [loTeHnnanpHas 3Heprus MaTepruaibHOW TOYKH BO BHEUTHEM CHUJIOBOM II0JI€ U €€ CBSI3b C CHIIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKOW PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHue B )KUAKOCTH U rasze. EAuHume! usmepenus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
VYpaBHEeHHE HEpa3phIBHOCTH. Y paBHEeHHE bepHymn u cineactBus U3 Hero. TeueHnue BA3koH xuakocti. ®opmynsl HetoToHa u
Crokca. KoaddurpeHT BI3KOCTH U METOMBI €TO OIIPEICICHHS.

Tema 1.3. Mexaandeckue KoJeOaHUs 1 BOJTHBI

T'apmoHn4eckue KojaeOaHus U UX XapakTepucTUky. JuddepeHnnansHoe ypaBHCHHE TapMOHUYECKHX Konebanuil. [IpyXxuHHBIH,
(usndeckuii 1 MaTeMaTHYECKUN MasSsTHUKHA. DHEPTUs TApMOHUYIESCKHUX KojieOanuid. ClIo)KeH1e TApMOHHYECKUX KOJICOaHHUIH OJTHOTO
HaIpaBJeHUs U OJMHAKOBOM yacToThl. buenue.

CrnoxeHus: B3aUMHO MEPIEeHANKYISPHBIX kKonebanuid. durypsl Jluccaxy. 3aTyxaromnye U BEIHYKACHHBIE KoneOaHus. PesoHaHc.
BonHoBBIe iporniecchl. MexaHn3M 00pa30BaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IponoibHbIe U OIIEPEYHBIC BOIHBI.
YpaBHeHHE TIOCKOH OeryIei BOTHBL. JTMHA BOIHBI I BOJTHOBOE YHCIIO.

Pasnen 2. MonekynsapHas ¢pu3nuka U TepMOJHMHAMHKA

Tewma 2.1. MonekynsipHO-KUHETHYECKAs TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-MenneneeBa. OcnoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHeTHYIecKasi SHePrust MoleKyll. MoIeKkyIsIpHO-KMHETHYECKOe TOJIKOBaHUE aOCOIIOTHON TeMIepaTyphl.

DJIeMEeHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia I pacipeelIeHs] MOJIEKYIT HIECaIbHOTO Ias3a 110 CKOPOCTSIM.
Bapomerprueckas ¢popmyna. 3akoH boxpiiMaHa Ui paciipefeIeHus YacTUI] BO BHEIITHEM ITOTEHIINATIBHOM 11oiie. CpeaHee 9rciio
CTOJIKHOBEHHH W CPEeTHSSA ATHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnebitHOEe 0o6ocHoBarKre MKT. [Tuddy3ust, TeIonpoBoAHOCTh U BHYTpeHHee TpeHue. 3akoHbl Ouka, dypre n HeroToHa.

Tema 2.2. TepmoauHamuka

Brytpennss saeprust. Unucno creneneit cBoO0ABI MOIEKyI. 3aKOH PaBHOMEPHOTO PACHPEISIICHNS SHEPTUH 10 CTETIEHSIM CBOOOIBL.
ITepBoe Hauano TepmoanHaMUKH. PaboTa raza npu n3mMeHeHuu ero oobema. TermoeMKoCcTb MaKpochucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UCAIBHOTO Ta3a OT BUja nporecca. [IpuMeneHne nepsoro Hadaaa TEPMOJIUHAMUKH K
n3omporneccaM. AnuabaTHbI mporiecc. Y paBHenue [Iyaccona.

Kpyrossie mponeccel. O6patumsie n HeoOpaTuMmble mponecchl. Lukin KapHo u ero k.IL.a. u1d uaeaasHOro rasa. Bropoe Hagano
TepMoauHaMuKu. IloHsATHe 06 SHTpoNuUY, €€ CTATUCTUYECKOE TOJIKOBAHHE.




Cutbl ¥ MOTEHIIUATBHAS YHEPTHs MEKMOJIEKYIIIPHOTO B3auMoAeHCTBUL. D eKTHBHBIN TuaMeTp MoIeKy. YpaBHeHue BaH-nep-
Baanbca. ®asoBsie nepexonsl 1 1 2 pona. Kpurtuaeckoe cocrosinue. TpoliHas Touka. OCOOSHHOCTH TBEPAOTO M KUIKOTO COCTOSHUIN
BemecTBa. [loBepxHOCTHOE HaTsDKeHHE. CMaunBaHue. KanmiispHbIe sSBICHNUS.

Paznen 3. DnexTpuuecTBo

Tewma 3.1. DaexTpocraTrka

3akon Kynmona. HanpskeHHOCTE M CHIIOBBIE JIMHUH HANPSHKEHHOCTH 3JIEKTPUYECKOTO oM. [IpHHITNIT CyTiepo3nm
aJeKTpuueckux nonei. IIpuMep pacuera HaNPsKEHHOCTH I10JIs, CO31aBaEMOM cucTeMoi 3apsoB. IIoTok BekTopa HalpsKEHHOCTU
anekTpuueckoro nonsa. Teopema Octporpaackoro-I'aycca

PaGoTa cH1 3IIeKTPHUECcKOT0 MO 0 TTepeMENIeHHIo 3apsana. L{upkyiamus BeKTopa HalpspkeHHOCTH. [loTeHnnanbHbIH XapakTep
3JIEKTPOCTATHUECKOTO MO, [ToTeHnman 31eKTpUIeCcKOoro mojst. DKBHIIOTCHI[NATBHBIE TOBEPXHOCTH. CBSA3b MOTEHIHATA C
HAIpPSHKEHHOCTHIO MOJIS. DNEeKTPUUecKoe Moje B JUAIEeKTpUKax. THIIbI AUIEKTPUKOB. Busl nonspusanuu. BexTop nonspusanuu.
ITpoBOIHUKHM B ANIEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTh MPpoBoaHNKA. KonneHncarops! 1 ux Buabl. @opmysa miIockoro
KoHJeHcaTopa. CIiocoObI CoeTMHEHH KOHAEHCATOPOB B 0aTapero. DHEPTHs IEKTPOCTaTHIECKOro moist. OObEMHAS IIIOTHOCTh
SHEpTUH.

Tema 3.2. DnexTpoarHaMHUKa

ITocTosHHBIN 3neKTpUYecKull TOK. Buasl Hocutenen 3apsa B pa3nuuHblx cpenax. Cuna Toka. Bexrop miotHoctu Toka. 9J1C
HCTOYHMKA TOKa. 3akoH OMa IS y4acTKa U MoaHOH 1eru. COMpoTHBIICHHE W IIPOBOUMOCTH IPOBOIHUKOB, X TEMIIEpaTypHas
3aBHCUMOCTb. PacueTr conpoTuBiIeHUH IPU pa3aMuHbIX BUAAX COCTUHEHHUN.

Pabota 1 MOIHOCTE 351eKTpHUecKoro Toka. 3akoH [xoyns-Jlenna. [IpaBuna Kupxroda n npumeHenne ux k pacuery
Pa3BeTBIEHHBIX LIETEH.

Paznen 4. DnexkTpoMarHeTusm

Tewma 4.1 Maraurocraruka

MarnutHoe none. Maaykuus MarHuTHOro nojst. Cunossle IMHUKM MarHUTHOTO MOJIs, €r0 BUXPEBOU XapakTep. 3akoH Ammepa s
CHUJIBI, IEHCTBYIOLIEN Ha IPOBOHUK ¢ TOKOM. [IpaBuio neBoii pyku. MarHuTHeli MOMEHT KOHTYpa ¢ TOKOM. KOHTyp ¢ TOKOM B
MaraHuTHoOM nouie. [IpuHnun paGoTsl snekrpoasurarens. 3akon buo-Casapa-Jlamiaca u ero npuMeHeHHe K pacyeTy MarHUTHBIX
noseit (IPsIMOTO M KPYTOBOTO TOKOB).

Cutel B3aNMOEHCTBHUS MapaIedbHBIX TOKOB. 3aKOHBI AMIepa. JBikeHHe 3apsuKeHHBIX JacTHI] B MATHUTHOM nosne. Cuna
Jlopenna. [upkynsiuus Bekropa H u B. 3akoH nosgHoro Toka. MarHuTHOE 1oJie cojieHou 1a M Topouaa. [1oTok BeKTOpa MarHUTHOM
unaykuuu. Teopema ['aycca ans nosis B. ITotok Bekropa B uepes cosnenounn.

Tema 4.2. MarnutHas uaaykuus. Teopema MakcBeiuia Ais 371€KTPOMarHUTHOT'O MOJIS

Pabota o nepemMenieHnIo NPOBOAHUKA U KOHTYPa C TOKOM B MAarHUTHOM IoJie. DJEeKTPOMAarHuTHas MHIyKIMs. 3akoH Dapanesd u
€ro BBIBO/J| U3 3aKOHA coxpaHeHus sHepruu. Ilpasuno Jlenna. fIBnenune camonnaykiuu. MHIykTHBHOCTB KOHTYpa. DJ1C
caMOMHAyKIuU. B3auMHas MHAYKIUS.

MarnuTHOe 1oje B BemecTse. TUIIBI MaTHEeTUKOB (JHa-, Hapa- U (GeppoOMarHeTuky), ux pusmdeckas npupoaa. HamarHU4eHHOCTS.
MarnuTHas npoHUIaeMocTsb BemecTBa. OcHOBBI Teopun MakcBemna. Tok cmemnenus. Y paBHeHus: MakcBeniaa B UHTErpaabHOM
bopwme.

IonsTHE 0 MepeMeHHOM Toke. OMHYEeCKOe, peaKTUBHOE (EMKOCTHOE M HHIYKTHBHOE) U ITOJTHOE COIPOTHBIICHHUS LETIH IIEPEMEHHOTO
Toka. 3akoH OMa Ui Ierl NepeMEeHHOro ToKa. MOIIHOCTh, BeIAesIeMas B eIl NEPEMEHHOTO TOKa.

DneKTpoMarHuTHbIE KoneOanus. ['apMoHnUeckue, 3aTyxaromue U BoIHYXKJeHHbIE Kosiebanus. [loHsTie o pe3onance.
OJeKTpOMarHuTHbIE BOJIHBL U UX cBOWCTBA. [1Ikana 31eKTpOMarHUTHBIX BOJIH.

Paznien 5. Onruka

Tema 5.1. @usnyeckas onruka

OCHOBHBIC 3aKOHBI T€OMETPUUCCKOM ONTHKH. AOCOIIOTHBIN M OTHOCHTEIIBHBIN ITOKa3aTeNH MpeoMiIeHus. VX Gu3naeckuii CMBICII.
SIBneHue MOIHOTO BHyTpeHHero oTpaxeHus. CeeroBoasl. Chepuueckue 3epkana. opmyna 3epkana. [ToctpoeHne n3o0paxxeHuit.
Tonkue nunzbel. @opmyna nun3sl. [locTpoeHne n3obpaxeHnit.

BonHoBast anekTpoMarHuTHas pupoja ceera. KorepeHTHOCTh 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJIH. Bpems u anuHa
korepertHocTu. [IpocTpancTBeHHas korepeHTHOCTE. VIHTepdepernus ceeta. Meros! HabmoaeHus narepdepeHnnu ceera. Pacuer
unTepdepeniyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IIeHKaX. [10710Ckl paBHOM TONIIMHEI M PABHOTO HAaKJIOHA.
Konpna Hetotona. [Ipumenenne naTepdepeHInH B HayKe U TEXHUKE.

Judpakmus ceera. [Tpurnun INoiirenca-®penens. Merox 301 @penernst. Judpaxuus OpeHenst Ha KPYTJIOM OTBEPCTHH U IUCKE.
Judpakius Ha npocTpancTBeHHOH pemieTke. Popmyna Bynega-bparra. Pentrenorpaguueckoe uccienoBaHue CTpyKTypbl
kpucrauioB. [lonsrue o ronorpadun.

ITonspusanus ceera. EcTecTBEHHBIN U OIPU30BaHHbIN cBeT. 3akoH Matoca. [lonspusanus cBeTa Ipyu OTPaKEHUU U
IpEeJIOMJICHIH Ha TPaHHULE JBYX IU3IEeKTPUKOB. 3akoH bprocrepa. JIBoitHoe myuenpenomiuenue. [Ipu3sma Hukomst. ITonsponast u
HONAPU3ALOHHBIE IPU3MBI.

HckyccTBeHHas ontraeckast aHnzoTponws. D dextsl Keppa u @apanes. OnTndeck akTHBHBIE BemecTBa. Jlucmepcus cera.
DOneMeHTHI 3IeKTPOHHOH Teopuu aucnepcuu ceera. [lormomenne (abcopOiris) cera. 3akoH byrepa.

Tema 5.2. KBanTOBas onTuka

TenoBoe U3IIydeHUE U €TO XapaKTEPUCTUKH. AOCOMOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - bonbumana.
Pacnipenienienre sHepTruy B CIIeKTpe aOCOTFOTHO YEPHOTO Tena. 3akoH cMemeHns Buna. ®opmyna Penes-/[xuHca.

SBnenue poroaddexra. Buenranit Gporodpdexr u ero 3akonsl. oToHsl. YpaBHeHHe DiHIITEHHA 1T BHEIIHETO (GoTo3(dhhexTa.
Macca n ummnyinsc ¢potona. JlaBnenue ceera. Onbitel JIeGenena. Jlasepsl, mpuHIMIT JEHCTBHS, YCTPOHCTBO M IPUMEHEHHE.

Pa3nmen 6. AtomHas u siaepHast Gu3NKa
Tema 6.1. Ctpoenue aroma




Mogenu aromoB Tomriicona u Pezepdopaa. Dmnupuyeckre 3aKOHOMEPHOCTH B CIIEKTPaX MCITyCKAHHSI U TOTJIOLICHHUST aTOMOB.
®opmyna Punbepra. JInneiuarelii criektp aroma Bojopoia. OCHOBHBIE CEPUH CIIEKTPAIIbHBIX JIMHUH.

Bouna JIyn ne Bpoiist. OnbITHOE 000CHOBaHUE KOPITYCKYIISIPHO-BOTHOBOTO Jyajii3Ma CBOWCTB BemiecTBa. COOTHOIICHUS
HeompeseneHHocTel ['elizeHOepra kak MposiBICHHE KOPIYCKYIIPHO-BOTHOBOTO Ayaln3Ma CBOICTB MaTepuu. BomHoBas dyHKIus 1
€e CTaTUCTUYECKHUM cMbIcil. YpaBHeHue Llpéaunrepa 1uist cTaiuOHapHBIX COCTOSHUM.

IMoctynarer bopa. BopoBckas Teopust aToma BOJOPOIa U BOJOPOAOIIOT00HOTO HOHA. ATOM BOAOPO/a B KBAHTOBOI MEXaHHUKE.
KsanToBble uncna. CiuH 3nekTpoHa. CiHOBOE KBaHTOBOE uncio. [Ipunnun ITaynu. Pacnpenenenue 31€KTPOHOB IO COCTOSHUSM.
Tema 6.2. SAnepras pusuka

PentrenoBckue cnekTpsl. 3akoH I'. Mo3nu. Ilornomenue, CHOHTaHHOE U BBIHYKAEHHOE H3inydeHue. [lonarue 06 onTuueckux
KBaHTOBBIX I'eHepaTopax (Tazepax). Pasmep, cocras u 3apsix aToMHOTO siapa. MaccoBoe 1 3apsioBoe uncia. Jleekt Maccsl u
SHEPrus CBA3U A1pa.

B3anmonelicTBue HyKJIIOHOB U IOHATHE O CBOMCTBAX M MPUPOAE AepHbIX cuil. Monenu aapa. PannoakTuBHOE M3Iy4eHHE U €r0
BHUJIBL. 3aKOH PaJHOaKTUBHOTO paciiafa. 3aKOHOMEPHOCTH U IIPOMCXOKACHHE anb(a, Oera - 1 raMMa-H3JIydeHUs] aTOMHBIX sep.
IlonsTHE O SINEPHBIX pEAKIMAX U UX OCHOBHBIX TUIaX. MICKycCTBEHHAs paiOAKTUBHOCTS. JleneHue TsoKenbIx saep. Llennas
peaxuus genenus. [lonsTue o siaepHOi SHepreTHke. Peakuys cuHTe3a aTOMHBIX siep. [IpobieMa ynpaBisieMbIX TEPMOSIEPHBIX
peakuii. DeMeHTapHbIe YacTHLBL. VX Kiaccudukanus.

6. POHJ OIEHOYHBIX CPEJICTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

BrImonHeHve u 3amuTa 1abopaTopHbIX padoT
BeInosHEHHE CaMOCTOSTEIBHBIX PaboT

3auer

DK3aMeH

6.2. Tembl NHCBMEHHBIX PadoT

He npexycmoTpeHo y4eOHBIM TIIAHOM

6.3. KoHTpoJIbHBIE BOIIPOCHI U 3aJaHUS

YK-1: Crioco0eH oCyIIeCTBIAT ONCK, KPUTHIESCKUH aHaINU3 ¥ CHHTE3 HHPOPManH, IPIMEHITh CHCTEMHBIH TOAXO A
pelIeHus MOCTaBIEHHBIX 3a7a4

2 cemecTp

OTKpBITBIE BOIIPOCHI

Bonpoc Nel

ITouemy ckOpOCTh MaJeHUs TEN B BAKyyMe HE 3aBUCHUT OT UX Macchl? ONUIINTE, KaKue CUIbl AeHCTBYIOT Ha TEJIOo, KOTJa OHO MajaeT,
¥ KaK 3TH CHJIBI BIUSIOT Ha YCKOPEHHE Tela.

Otget: CKOPOCTH MAJICHUS TEJI B BaKyyMe HE 3aBHCHUT OT HX MacChl Oarozaps 3aKoHy BCeMHUpHOro Tsarorerns Hetotona. CormacHo
9TOMY 3aKOHY, CHJIa TSDKECTH JeHCTBYeT Ha BCe Tella OJMHAKOBO, IPONOPLUUOHATIBHO UX Macce. OJJHaKO, TOCKOJIBKY Macca TaKkxkKe
oIpezenseT UHEPTHOCTb Tela (CONPOTHBIEHHE U3MEHEHUIO CKOPOCTHU), YCKOPEHHE, KOTOPOE UCTIBITHIBAET TEI0, OKAa3bIBAETCSA
TIOCTOSTHHBIM W HE 3aBHCSIINM OT Macchl. OCHOBHBIE CHIIBI, ISUCTBYIOIINE Ha MalafoIee TeI0, — JTO CHJIA TSHKECTH U
COIPOTHUBIICHUE CPeAbI (B CIIydae OTCYTCTBHSA CpPeJibl, KaK B BakyyMme). B BakyyMe cOmpoTUBIICHHE OTCYTCTBYET, U €JUHCTBEHHBIM
(hakTOpPOM OCTaeTCs IpaBUTALMS, KOTOPAsl YCKOPSET BCE Tela OANHAKOBO.

Bonpoc Ne2

OOBsicHUTE, TOYEMY BO3/LyX B KOMHATE UMEET OCTOSIHHYIO TeMIIepaTypy, XOTs TeMIlepaTypa CTeH KOMHAThI MOXKeT MeHAThCs. UTo
MPOUCXOJUT C SHEPrHel MoIeKy B3 yXa?

Otset: TemnepaTypa Bo31yxa B KOMHATE HOAAEPKUBACTCS IOCTOSHHON Oy1aromapsi mporeccy TeIUIONepeaadd MEK Ly BO3IYXOM H
creHamu. Korza cTeHbl HarpeBaroTCs MM OXJIaXKIal0TCs, OHU IIEPENAIOT TEIUIO BO3AYXY, KOTOPBIH, B CBOIO OYEPElb, paclIpeaeIseT
9Ty SHEPrHIO CPEAN CBOMX MoueKyll. OHako u3-3a 60IbLIIOro 00beMa BO3/lyXa U €ro ClloCOOHOCTH NepEeMEIINBAThLCS, N3MEHEHHS
TEMIIEpaTypbl CTEH HE IPUBOJAT K 3HAUUTEJIbHBIM U3MEHEHUSIM TEMIIEPATyphl BO3yXa B LIEJIOM. DHEPIUs MOJIEKYI BO3lyXa
nepepacipenenseTcs TakuM 00pa3oM, 9TO CPEHAA KHHETHIeCKast SHEPTH MOJIEKYI (KOTopasi OolpeersieT TeMIIEpaTypy) OCTaeTcs
MIPaKTUYECKU HEU3MEHHOM.

3aKpHITEIE BONPOCHI C OJTHAM NIPABIIIEHBIM OTBETOM

Bompoc Ne3

Kakoii 3aKOH OIMCHIBACT B3aNMOJICHCTBHE JIBYX TeJ, HAXOAIINXCS O/ ISHCTBHEM CHIIbI TSDKECTH?
a) 3akoH Apxumena

b) 3akon Oma

¢) 3axoH ['yka

d) 3akoH BCEMHUPHOTO TATOTCHHS

IIpaBunbHENA oTBeT: d) 3aKOH BCEMHPHOTO TSATOTSHUS

Bompoc No4

Kaxoe ycTpoHcTBO HCTIONB3YeTCs ISl N3MEPEHHMS CHITBI TOKA B DJIEKTPHIESCKON TIerH?
a) Ammepmerp

b) BonbeTmeTp

¢) Ommetp




d) 'anmpBaHOMETD
[IpaBuibHBIi OTBET: a) AMIIEpMETp

3aKpBITEIE BOMPOCH! C HECKOJIIBKIMH TIPABIIIEHBIMHA OTBETaMHU

Bompoc Ne5

Kakne u3 nepeynciieHHbIX (DaKTOPOB BIUSIIOT Ha COCTOSTHHE BEIeCTBa (Ta3000pa3Hoe, XKUIKOE, TBepHoe)?
a) Temmeparypa

b) daBnenue

¢) O6beMm

d) Monspras macca

¢) Cuia MpUTSDKEHUS MEXIY MOJIEKyJIaMH

f) Xumuueckuii cocrtaB

[IpaBunbHBIC OTBETHL: a, b, €

Bompoc Ne6

Kakune nprOops! HCIIOIB3YIOTCS VISt U3MEPEHHUS JIEKTPUUECKUX BEINYUH?
a) AMnepMmeTp

b) BoasTmerp

¢) Tepmometp

d) Manometp

e) Ommetp

f) Bapomerp

[IpaBuibHBIC OTBETHL: a, b, €

Bompockl Ha ycTaHOBJIEHHE TTOCIIEA0BATEIBHOCTH

Bomnpoc Ne7

Y cTaHOBHTE MPAaBUJIBHYIO MOCIECI0BATEILHOCTh ITAOB JBHXKCHHS TEJa, OPOIIEHHOTO BEPTUKAIBHO BBEPX.
Teno mocTUraeT MakCUMAaIbHON BBICOTHI.

Teno HauWHAET ABUIKEHUE BBEPX.

Teno aBmwKeTCS BBEPX C 3aMEIJICHHEM.

Teno HauynHaeT majgaTh BHU3.

Teno Bo3BpamIaeTcst B UCXOMHYIO TOUKY.

IIpaBusbHas mocnenoBaTeabHOCTh: 2 -3 — 1 —4 — 5

SNk wh =

Bompoc Ne8

YcraHOBHTE MPAaBIIIBHYIO TOCIIEI0BATENBHOCTD IPOLECCOB, MPOHCXOAAIINX IPH paboTe TpaHCHOpMaTOpa.
MarHuTHbIH IIOTOK U3MEHSETCS.

Bropudnas 0OMOTKa TeHepHpYeT dIEKTPHICCKUH TOK.

BropudHas 00MOTKa HONTy9aeT MepeMEeHHbBIH TOK.

Bo Bropuunoii o0mMoTke BozHukaeT D]IC.

ITepeMeHHBII TOK MMOJAETCS B MIEPBHYHYIO OOMOTKY.

HpaBI/IHLHaH IIOCJIEI0BATENIBHOCTE: 5 = 1 -4 —2 — 3

DA w N~

BOHpOCLI Ha YCTAaHOBJICHUEC COOTBETCTBHUA

Bonpoc Ne9

YcTaHoOBHTE COOTBETCTBUE MEXKIY PU3MUECKUMH BEIMUMHAMH U X ONPEICTICHUIMU.
Odusnueckas BeIMYMHA Onpenenenue

a) Ummynsc 1) IIpousBeneHne Macchl Ha YCKOPEHHE

b) Cuna 2) Benmuuna, XapakTepu3yromas IBIDKCHUE Tela

¢) YckopeHue 3) CkopocTh U3MEHEHUS UMITYJIbCA

d) Cxopocth 4) V3MeHeHre TOJIOKEHUS TeJla OTHOCUTEBHO BPEMEHU
IIpaBunabHOE COOTBETCTBUE:

a) —2)

b)— 1)

c)—3)

d)—4)

Bomnpoc Nel0

YcTaHOBHUTE COOTBETCTBHE MEXY (PU3MUECKUMH BENNYNHAMH U UX €ANHHUIIAMH H3MepeHHs B MexXTyHapoTHOH CHCTeMe eANHMIT
(cn.

dusnyeckas BEIHMYHHA Enunnna usmepeHus

a) DIIeKTpHUYEeCKni 3apsiT 1) Kymnon

b) HanpsokeHHOCTS 2mekTpudeckoro nons 2) Heroron/Kynon

¢) IToTeHmMan 3MeKTPUYECKOro MOl 3) Bonbr

d) EMkocTh KOHIEHCAaTOpa 4) ®apan

IIpaBunbHOE COOTBETCTBUE:

a)— 1)




b) —2)
c) —3)
d) —4)
3 cemecTp

OTKpBITHIE BOIIPOCHI

Bonpoc Nel

OObsICHUTE MPUHLKIT PaOOTHI JIMH3BI M KaK OHa (hOpMUpPYeET U300paxkeHne npeamera. Kakue napamerps! JIMH3bI OPEAEISIOT
KauecTBO N300paKeHHs?

Ortsert: JInH3a paboTaeT Ha OCHOBE MpETOMIICHHUS cBeTa. Kora cBeT mpoXoauT depes IMH3Y, OH H3MEHET HAalpaBICHHE CBOETO
pacrnpocTpaHeHus N3-3a pa3HULIBI CKOPOCTEH CBETa B BO3yXE U MaTepHale JIMH3bI. JTO MO3BOJISET JIMH3E COOMpATh MM PACCEHBATh
Jy4H cBeTa, GopMupys n3o0paxeHue npeamera. OCHOBHBIMH ITapaMeTpaMy JIMH3bI, ONPEIEIIONMHI KaueCTBO N300paxeHH s,
ABISIOTCS €€ (POKYCHOE PacCTOsIHUE, TOKA3aTellb IPEOMICHH MaTeprana 1 auaMeTp. Uem MeHbIe (POKyCHOE PacCTOSIHUE, TEM
CHUJIBHECC JIMH3a c06HpaeT CBC€TOBBIC JIY1H, CO3/1aBasd yéTKOE 1/1306pa)1<eH1/Ie. Ilokazarenb MPEJIOMJICHHUS BJIUACT HA YTOJI OTKIOHCHUA
Ty4eH, a OOJbIION TMaMETp YMEHBIIAET UCK)XKCHNUS U YBEIMYNBACT IPKOCTH H300pasKeHHS.

Bonpoc Ne2

Onumure Moaens aroma bopa u 00bsicHUTE, KaKUM 00pa3oM OHa OOBACHSET CHEKTP U3JIydeHus Bogopoaa. Kakue orpaHnueHus
UMEET 3Ta MOJIEIb?

OtBet: Mogens aroma bopa npenmomnaraet, 9To 3JIEKTPOHBI BPAaIIalOTCSI BOKPYT sApa IT0 CTAI[IOHAPHBIM OpOUTaM, HaXOIsCh Ha
(PUKCUPOBAHHBIX 3HEPreTHUECKUX YPOBH:X. [Iepexos a1eKTpOHOB MEX Iy STUMH YPOBHSAMH COIMPOBOXKAACTCS U3TyUCHUEM HITH
HOTJIONIEHHEM KBaHTOB CBETA, YaCTOTa KOTOPBIX ONPEJEIsIeTCsl pa3HOCTHIO SHEPT Uil ypoBHEH. DTa MOZIEIb YCIIEIIHO OOBSICHIET
JIMHCHYATHIN CIICKTpP BOAOPOAA, MPCACKAa3bIBasA TOYHBIC YaCTOTHI U3JTyIaCMBbIX (bOTOHOB. OI[HaKO OHa OTrpaHUYCHA JINIIb MPOCTBIMHA
ATOMaMU U HC YIYUTBIBACT KBAHTOBO-MCXaHUYCCKNC 3Cp(beKTBI, TaKHEC KaK CIIUH DJIEKTPOHA U HeOHpeI[eJIéHHOCTL ITOJIOKCHUA.

3aKpBITBIC BOIIPOCHI C OJJHUM IIPABHIBHBIM OTBETOM

Bonpoc Ne3

Kaxkast u3 mepedncieHHBIX TUH3 00J1aJaeT CIOCOOHOCTBIO COONPATh MapalieNbHbIe TydH CBETa B OJJHOM TOuKe?
a) PaccenBaromas nuH3a

b) Cobuparomast TruH3a

¢) [IBOsIKO-BOTHYTas JTMH32

d) ITnocko-Boruyras TMH3a

I[TpaBuibHEI oTBeT: b) Cobuparommas 1TuH3a

Bomnpoc Ne4

Kakoii anement [lepuonuyeckoii CHCTEMBbl IMEET HAUMEHBIIIUNA ATOMHBIN HOMEp?
a) Bonopon

b) Ienwmid

¢) Jlutuit

d) Yriepon

IIpaBusbHEI 0TBET: a) Bomopos

3aKphIThIE BOIIPOCH! C HECKOJIBKUMHU MPABUIIBHBIMU OTBETaMHU

Bomnpoc Ne5

Kakwne n3 mepeuncieHHbIX SBISHUH OTHOCATCS K onTudeckuM 3¢dexram?
a) UnTepdepennys

b) lucdysust

¢) Pedppakius

d) Pezonanc

e) Jucnepcus

) Konsekmus

IIpaBunbHbBIE OTBETHL: a, C, €

Bompoc Ne6

Kaxkue s1meMeHTHI BXOIAT B COCTaB sapa aToma?
a) [Iporons!

b) Heitrponsr

¢) DIEKTPOHBI

d) ITosutponsr

€) AHTHIIPOTOHBI

IIpaBuitbHBIC OTBETHL: , b

Bomnpocs! Ha ycTaHOBIEHHE OCIEI0BATEIbHOCTH
Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIIEI0BATEIBHOCTD MIPOXOXKICHUS CBETA Yepe3 COOMPAIOIIYIO JINH3Y.
I. CBeToBbIE JIy4u CXOIATCS B (POKyce IMocie MPOXOKIACHUS uepe3 JHUH3Y.




2. IMapannensHble CBETOBBIE JIydH MOMAJAIOT HA MOBEPXHOCTH JTHH3BL
3. ITocne mpenomieHust B IMH3E CBETOBBIE YU HAYMHAIOT CXOAUTHCS.
4. Jlydn nepecekaroT IJIaBHYIO ONTHUYECKYIO OCh JIMH3BL.

IIpaBunbHas mocneaoBaTeNbHOCTh: 2 — 3 — 4 — 1

Bompoc Ne§

YcTaHOBHTE IPAaBIIIBHYIO TIOCIIEIOBATEIBHOCTD COOBITHI, IPONCXOISIINX MIPH PaIHOaKTHBHOM paciaje albgha-qacTHICH.
L. OO6pasyeTcs HOBBI IEMEHT C MEHBIINM aTOMHBIM HOMEPOM.

2. Slnpo ucmyckaer anb(a-4acTuily.

3. Uucao NpoTOHOB yMEHBIIAETCS Ha 2.

4. Uucao HEUTPOHOB yMEHBILAECTCA HA 2.

IIpaBusbHas mOCIENOBATENBHOCTD: 2 — 3 — 4 — 1

Bompockl Ha ycTaHOBIIEHHE COOTBETCTBUS

Bompoc Ne9

YCcTaHOBHTE COOTBETCTBHE MEX/Y ONITHUECKIMH SBICHHSIMH U UX OTMCAHUSIMH.

OnTuyeckoe sIBICHUE Onucanue

a) OTpaxenue 1) U3rubanue cBETOBBIX JIydel MpH Mepexojie U3 OIHOU Cpelbl B APYTYIO

b) IIpenomienue 2) Bo3Bparenne cBeToBOro Jiyda o0OpaTHO B Cpely HpH BCTpede ¢ IPaHMIEH paszena cpen
¢) dudpaxmmst 3) Paznoxenne 0eoro cBeTa Ha IBETa CIIEKTpPa

d) ducnepcus 4) OTKIOHEHHE CBETOBBIX BOJH IPH HMPOXOXKICHUH Yepe3 Y3KYIO IeNb UIH OTBEPCTHE
ITpaBuiIbHOE COOTBETCTBHE:!

2) —2)

b)— 1)

c)—4)

d)— 3)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBUE MEXK/TY YACTHIIAMH, BXOASAIIMMHU B COCTAB aTOMa, M UX CBOWCTBAMHU.
Yactuma CBolicTBO

a) DJIEeKTpOoH 1) TTonoXUTENBHBIN 3apsi

b) IIporon 2) OTpunaTenbHbIi 3apsm

¢) Heiitpon 3) HeiirpanbHblii 3apsin

d) TIMosutpon 4) Nmeet maccy, OIMHM3KYI0 K Macce 3JEKTPOHA, HO TIOJOKHUTENBHBINA 3apsiy
IIpaBuUIBHOE COOTBETCTBUE:

a) — 2)

b)— 1)

c)—3)

d)—4)

6.4. Meronmueckune MaTepuaJibl, Onpeae/sonue npoueaypbl OHeHUBaHUA

MeTtoauka oLeHKH J1abOpaTOPHBIX PaboT

CTyIeHT NOIDKEH BBITIOJIHUTD U 3alllUTHTh BCE JA0OpaTOpHbIE pabOTHL, MPELyCMOTPEHHBIE IPOTPAMMO IUCIUIIINHEIL.
JlabopaTopHast paboTa CUMTAETCS 3alIUIIEHHON IPH YCIOBUH YAOBICTBOPUTEIHFHBIX OTBETOB HA HEe MeHee 85% BceX KOHTPOIBHBIX
BOIIPOCOB, IIPHBEACHHBIX B KOHIIE KaX0i1 paboTHI B 1JaOOPaTOPHOM MPAKTUKyME, a TAK)KEe BBITOTHEHHS TECTOBBIX 3alaHUH 110 TeMe
paboThI HAa YCMOTPEHHE NPETo/IaBaTeleH.

Metoauka 3a4eTa 10 AUCLUIIIMHE
3adeT 1o AUCLMILUIMHE BBICTABIISAECTCS 10 Pe3ylbTaTaM CHCTEMaTHYECKOH pabOThl CTy[EHTa B TEUCHHUE CEMECTpa.

MertouKa OLIEHKH 3K3aMeHa 0 TUCIIUTIINHE

TeopeTudeckast 9acTh 3K3aMeHa M0 JUCIUIIIMHE MPEACTaBIsIeT cO00i KOMIIJIEKC BOIPOCOB HAa YCBOGHHE IPOMICHHOr0 MaTepuania -
TEpMHHBI, OTIPEIEICHNUS, 3aKOHBIL.

B pamxax TeopeTrdeckoi 9acTi 00yJaromuiics, Ui KayKI0To 3a1aHus, (POPMYIHPYET MPABIILHEIE C €r0 TOYKH 3PESHHS OTBETHI.
3agaHue CUNTACTCS BHITOJHEHHBIM B TOM CIIydae, €CIIM JaHbl BEpHBIC OTBETHI Ha BOIIPOCHL. B MpoTHBHOM Citydae 3amaHue
CUUTAETCS HEBBIIOIHEHHBIM.

ITpakTHdeckas yacTh SK3aMeHa [0 AUCLUILTUHE NPEJCTaBIsAET 3a1a4H, HAIIPABJICHHbIE HA BBISIBICHUE BO3MOKHOCTH NPAKTUYECKOTO
IIPUMEHEHUSI KOHKPETHOIO TEOPETUUECKOr0 pa3iena.

OK3aMeH BBICTABIISCTCS C YUCTOM PE3yNbTaTOB BBIIOJIHEHUS TCOPETHYECKON M MPAaKTUIECKON yacTeil B COOTBETCTBUH C
NPUBEJEHHBIMU HUXKE TPEOOBAaHUAMHU.

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

4 (xopo1wo) 75+84 Bce 3amanus BBINOIHEHB B COOTBETCTBUH € TpEOOBaHUSIMH, B 00BEME JOCTATOYHOM JUIs OOILEro
(hYyHKITMOHUPOBAHHUS CHCTEMBI MJIH BBITTOJHEHO JIBA 3a/IaHKsI B COOTBETCTBUH C TPEOOBAaHHUSIMH, B IIOJHOM 00BbeMe U Oe3 ONIHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrimonHeHo He MeHee JBYX 3aJaHWil B COOTBETCTBHU C TPeOOBaHUSIMH, B 0OBeMe

JIOCTAaTOYHOM JJIs1 001Eero (PyHKIIMOHUPOBAHUS CHCTEMBI
2 (HEYHOBJIETBOPUTEILHO) <50 BrinosHeHO MeHee JIByX 3aJlaHHil B COOTBETCTBUH C TpeOOBaHUAMH, B 00beMe




JOCTaTOYHOM JUTA 00IIeTO (YHKIIHOHHPOBAHUS CUCTEMBI
HToroselii 0ant 3a 5k3aMeH BBICTABIISETCS 1O OLIEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENbHbIE IPAKTHUECKUE 3aJaHUA.

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

7.1 PexoMenayemast 1uteparypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENIU

3arnaBue W3nmarenscTBO, TOI

JI1.1 | Tpodpumona Taucus
MBanoBHa

Kypc ¢usnku: yae6. mocodue 11 HHKEHEp.-TeXH. CIEIl. By30B Mocksa: Akanemus, 2010

JI1.2 | Opnos Tpaauit
Bacunbesuu,
CuHIOKOB Muxauni
IlerpoBuu

JlabopaTopHBIi MPAaKTUKYM IO (pr3nke. DNEeKTPUIECTBO, MATHETU3M Hosocubupck: HI'ABT,
2002

JI1.3 | Curumos Biagucnas
HBanoBuy,
IIporonomnosa Huna
ITaBnoBHA

Onruka. @u3nka aToma: 1a00paTOPHEIA MIPAKTUKYM 10 (PU3HUKE Hosocubupck: CI'YBT,
2016

JI1.4 | C.B. Bukymnos, B.1.
Curumos, E.T.
Tpsinkuna, A.C.
Spocnasuesa

®dwusnka: yued. mocobue Hosocubupck: CI'YBT,
2017

JI1.5 | Huxkurenko AHaToaui
I'eopruesny, fxosnes
Brnagumup
Huxomaesuu,
CurumoB Buaagucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'otoBaHOB
Muxaun HukonaeBuu

JlaGopaTOpHBIi MPAKTHKYM 10 MOJIEKYIISIPHOH (hH3UKe: IPaKTHKyM Hosocubupck: CI'YBT,
2019

JI1.6 |Huxkurenko AHaTomuii
I'eopruesny, SxoBnes
Bnagumup
Huxonaesuu,
CurumoB Bnangucias
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBnoBHa, ["'onoBaHOB
Muxaun HukomnaeBuu

JlabopaTopHBIH PAKTUKYM 110 MEXaHUKE Hoocubupck: CI'YBT,
2018

JI1.7 | BukynoB CtaHucnas
Bukroposuu,
Bbonrymkuna TaTesiHa
Hukonaesna

Ousnka. DNEKTPOMarHeTH3M: MIPAKTUKYM Hosocubupck: CI'YBT,
2023

7.1.2. lonoTHUTeILHAS JIUTepaTypa

ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

JI2.1 |Buxkynos CtaHucnas
Bukroposuu,
Tpeiakuna Enena
TpanueBHa

Du3MKa: 331244 A CAMOCTOAT. PELLEHU U1 CTy[JEHTOB BCEX CIIELL. Hosocubupck: HI'ABT,
04. 1 3204. (popM 00ydeHHst 2011

JI2.2 |Buxynos C. B.,
Curumos B. 1.,
Tpoiakuna E. T.

®du3nka: cOOPHUK 3314 Hosocubupck: CI'YBT,
2017

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIIUHBI (MOAYJIS)

Hasnauenue

Oo6opynoBaHue

JlaGoparopust onTHkM M (GU3MKH | AynutopHass nocka; Kommiekr ydeOHOW MeOeny; JlaGoparopHble ycraHoBku: OmnpeneneHne
aToMa - ydeOHas ayfuTOpHs AN |TIaBHOTO (D)OKYCHOTO PacCTOSHMS JUH3BL, OIpeeneHne MoKa3aTens NPeIoMIICHHS KUAKOCTEH C
IIPOBEIECHUS nabOpaTOpHBIX | ToMomIbI0  pedpakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa INPH  HOMOIIU

3aHATHI

nudpakunoHHON pemerky; OnpenelieHHe KOHLCHTPAIMHA CaXapHBIX PACTBOPOB C MOMOIIBIO




caxapumerpa, 2 mr.; OmnpeneneHne TeMIepaTypbl pacKalEHHOIo HccnenoBanue

JIMHEWYaToro CIICKTpa BoAOpOda 1 ONIPEACIICHUA MOCTOSTHHOM Pym6epra

Tena;

VYuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yaeOHoi Medenn

MIPOBENCHUS 3aHATHH

[PAaKTUYECKUX 3aHATHH

JlaGopatopust MEXaHUKH u | AyautopHas Jnocka; Kommuiekr ydueGHOM wmeOenu; JlaGopaTopHble CTEHIBI: YHHBEPCAIbHBIN
3JIEKTpUUYECTBA - ydeOHas | CTeHA «3aKoHBl IOCTOSHHOTO ToKa», 6 1uT.; JlabopatopHas ycraHoBka: OmpenencHue
ayoquTOpHsl  JUIs  TIPOBENIEHUS | TOPU30HTAIBHOM COCTaBISIONIE MarHuTHoro mois 3emud, 4 mT. OnpeneneHue yCKOpPEHHs

1a00PaTOPHBIX 3aHATHH

CHJIBI TSDKECTH 1o crnioco0y beccens, 6 mr.; Mastauk O6epbeka, 2 mt.; MaxoBoe Kojeco, 4 mr.;
Omnpenenenne  ckopoctd  3Byka; OrmpeneneHHe  OTHOLIEHUS — TEMIOEMKOCTEH, 2  MIT.;
JlabopaTopHoe oOopynoBanue: Habop 53JeKTpom3MepHUTENBbHBIX TmpHOOpoB, 2 mT.; Habop
000pyIOBaHUS ISl BEIYMCICHHUS OTPEITHOCTEH N3MEPEHHH, 6 IIT.

YuebHas ayJIUTOpHs Juist | AynuropHas focka; KoMmuiekT yae6HoM Mebenn

HPOBECHUS 3aHATHH

JICKIMOHHOTO THIIA

Tlomemenne s | Kommnekr  yae6noit wmebemm; [IK — 10 mT., nogkimroueHHBIX K cetd  "HHTepHer" w
CaMOCTOSITENTbHON paboThl | oOecreunBaOIIMX ~ AOCTYIl B OJEKTPOHHYI0  HMH(OPMAIMOHHO-0Opa30BaTENbHYIO — Cpemy
o0yJaroImuxcs YHuBepcurerTa.




