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Dopma o0yueHHs o4Hast

OO01mmast TpyI0eMKOCTh 73ET

Yacos 1o yueOHOMY IIaHy 252 Buisl KOHTPOJIA B ceMecTpax:
B TOM YHCIIE! 9K3aMEeHBI 2
AyJUTOPHBIE 3aAHATHS 110 3auerhi |
caMocCTosTeIbHas paboTa 96
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 151/6 19 2/6
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 14 (14 |18 |18 (32 (32
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 56 |56 (54 |54 110110
KonraktHasg pabora |60 [60 |60 |60 |120 |120
Cam. pabota 48 |48 (48 |48 |96 |96
Yacel Ha KOHTPOIIb 36 |36 |36 |36
Uroro 108 | 108 | 144 | 144 | 252 [ 252
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1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | Kypc ¢u3ukn sBnsercs oOieHayIHOH AUCIUIUIMHON U 0a3upyeTcs, B OCHOBHOM, HA MaTeMAaTHKE ¥ 3HAHUAX O IPHPOJE U

KU3HU

MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON

2. MECTO JMCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

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

npeiIecTBYIOIIee:

2.2.1 | ConpoTHBieHHE MaTEpPUAIOB

2.2.2 | Teopust TopeHHUs U B3PbIBA

2.2.3 | Hane:xHOCTh TEXHUYECKUX CUCTEM U TEXHOTE€HHBIH PUCK

2.2.4 | IIporHo3upoBaHKE OMACHBIX (PAaKTOPOB TOXKApa

2.2.5 | Tertorexuuka

2.2.6 | DU3UKO-XUMHYECKUE OCHOBBI Pa3BUTHUA U TYHICHUA I10XKapOB

2.2.7 | ABTOMaTH3HpOBaHHBIC CHCTEMBI YIIPABJICHUS U CBA3b

2.2.8 | Hayuno-uccnenoBatenbsckas padbora

2.2.9 | TexHomorus BeJeHUS CTPOUTETBHO-BOCCTAHOBUTEIIFHBIX paboT

2.2.10 | ConpoTHBIIEHHE MaTEpUAIIOB

2.2.11 | Teopus ropeHust u B3pbIBa

2.2.12 | HanexHOCTh TEXHUYECKUX CUCTEM U TEXHOT'€HHBIH PUCK

2.2.13 | IIporuo3upoBaHue ONacHbIX (PaKTOPOB MOKapa

2.2.14 | TemnoTexHuka

2.2.15 | ®U3HKO-XMMHUYECKHIE OCHOBBI Pa3BUTHS M TYLICHUS MOXKAPOB

2.2.16 | ABTOMaTH3UPOBAaHHBIE CUCTEMBI YIIPABICHUS U CBA3b

2.2.17 | Hayano-uccnenoBarelbckas padoTa

2.2.18 | TexHONOTUS BEACHUS CTPOUTEILHO-BOCCTAHOBUTEIBHBIX PabOT

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA TUCIIUITJINHBI

(MOJYJIS)

OIIK-11: Cnoco6en ¢opMyJIMpoBaTh H PelIaTh HAYYHO-TEXHHYECKHUE 321a4H 110 00ecneyeHHI0 0€30MacHbIX YCJIOBHUI 1
OXpaHbI TPYAA B 00J1aCTAX MOKAPHOH 0€30MaCHOCTH, JIMKBHIALMH NOCJeICTBUIl Ype3BbIYaHHbBIX CUTYalHii, CTIACEHUS

YeJI0BECKA, 3AIIIMTHI 0pr>1<alo1ue171 cpeabl.

OIIK-11.1: ®opMmynupyeT U pelaeT HayqHO-TEXHIHUECKUE 3a]]a9 B PO eCCU-OHATRHON ICATENFHOCTH C TIPUMe-HEeHHEM 3HAHUN
(hU3NYIECKUX U XU-MHYECKHX 3aKOHOMEPHOCTEH MPO-11eCCOB BOSHUKHOBEHHS TOPEHUS U B3pPbIBa

B pe3ynbTaTe 0cBOEHHS TUCHUILTHHBI 00YYAIOLIHIICA T0/TKEH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE MIOHATHUA, 3aKOHBI 1 MOACTIN MEXAaHUKH, DJICKTPUYECTBA U MAarHeTusma, KoJieOaHui 1 BOJIH, KBaHTOBOM (I)I/ISI/IKI/I,

CTAaTUCTHYECKOU (bHBI/IKI/I U TCPMOANHAMHUKH,; METOABI TCOPCTUICCKOI'O U SKCIICPUMCHTAJIBHOI'O UCCJICJOBAHUA B (1)I/ISI/IKC

3.2 | YMeTh:

3.2.1 | moyip30BaThCS U3MCPUTECIIbHBIMU an6opaMH; YMETb OI€CHUBATh YU CJICHHBIC MOPAAKN BEJINYUH, XapaKTCPHBIX IJIA

PA3JINMIHBIX pa3acioB CCTCCTBO3HAHUS

3.3 | Bnagersn:

3.3.1 | meTomamu TCOPECTUYCCKOI'O U OKCIICPUMCHTAJIBHOI'O NCCIICAOBAaHMs, HABBIKAMHA Oe3omacHoit pa6OTBI C OGOpyZ[OBaHI/IeM,

00paboTKH M aHAIN3a IKCIIEPUMEHTATBHBIX JTAHHBIX

4. CTPYKTYPA JUCHUILIAHGI (MOAYJIST)

Bun HaumeHnoBaHue pa3iesioB U TeM /BUJ 3aHATHS/ Cemectp | Uacos | Jluteparypa | IlpIlo
3aHATHS / Kypc JAroT
Pasnen | Pasznen 1. ®u3nyeckne OCHOBBI KJIACCHYECKOH MeXaHUKH
Jlex Kunemaruka /JIex/ 1 2 JI1.1 0




IIp Kunemaruka KuHemaTrka IOCTYIAaTEIBHOIO U BPAIATEIbHOIO JIBUKEHUS 2 J1.5
MaTepUaIbHOI TOYKH U TBepaoro Tena. Pemenue 3amnay /I1p/
JIa6 OCHOBBI METOJIOB 00PabOTKH PE3yJIbTATOB U3MEPEHUH HU3NIECKUX 4 JI1.8
BenmauH. OmpeeneHne MIOTHOCTH TBEPJIOTO TeJla MPABIIIBHOM
¢dopmer.  /JIab/
Cp Kunemaruxka /Cp/ 10
Jlex Junamuxa /Jlex/ 6 JI1.1
IIp Junamuka. J[iHAMHKa MOCTYIATENBHOTO ABIKECHUS Tell. OCHOBHBIE 2 J1.5
TEOpeMbI U 3aKOHBI. J[MHAMHUKA BPAIIaTeIBHOTO IBI)KEHHUS TBEPHOTO
tena. PaboTa u sHeprus B Mexanuke Perrenne 3amaq /I1p/
JIa6 OnpeneneHne YCKOPEHUS CHITBI TSHKECTH TI0 CIIOCO0yY 6 JI1.8
Bbeccensa.Onpenenenne MOMEHTa HHEPIIMM MaxOBOIO KoJjieca
JMHAMHYECKUM METOJOM. M3ydeHHne OCHOBHOTO 3aKOHA TUHAMUKH
BpalaTeIbHOTO JBIKEHHSI C TIOMONIBbIO MasTHHKAa O0epOeka /J1ab/
Cp Junamuka /Cp/ 10
Jlek MexaHn4YecKue KoneOaHus U BOJIHEI /JIek/ 2 J1.1
IIp T'apmonnueckue konebanus. 3aTyxaromue koneoanus. ClioxxeHue 2 JIL.S
xosreOanmii. Pemenne 3amay /T1p/
Cp Mexannueckue konebanus 1 BomHbI /Cp/ 6 J1.2
HKP KonTpomnsHas padora 1 /UKP/ 2 J1.4
Pazpnen | Paspen 2. MoJiekyiasipHas pu3uKa U TepMOJMHAMHKA
Jlex MonekynsapHO-KHHeTHIeCKas Teopst /JIex/ JI1.1
Ip MonexynspHo-KMHeTHYecKas Teopust. OCHOBHOE ypaBHEHUE 2 JI1.5
MOJIEKYJIIPHO - KHHETHYECKOH TE€OpUU UACATBHOTO ra3a. JJIeMEHThI
cratuctuku Makcsesuia u bonbiimana. Pernenue 3agau /Ilp/
JIab OnpezeneHre OTHOIIECHUS! YASIbHBIX TEINIOEMKOCTEH BO3/yXa, 2 JI1.6
HU3MEPEHHBIX TIPH ITOCTOSHHOM JIaBIICHUHU W TIOCTOSTHHOM 00BheMe METOIOM
Knemana u Jlezopma /J1a6/
Cp MonekynsapHo-kuHeTHaeckas reopus /Cp/ 10
Jlex OcHOBBI TepMOAHHAMUKH /JIex/ 4 JI1.1
Jla6 W3MepeHue IUTHBI 3BYKOBOW BOJTHBI,CKOPOCTH 3BYKa M KO QHIINEHTa 2 JI1.6
ITyaccona o ¢a30BBIM COOTHOIIEHHAM. /J1ab/
IIp OCHOBBI TEPMOAMHAMHUKH AHAJIN3 IEPBOTO U BTOPOTO Hayall 2 JI.5
tepMoanHaMuky. TermoBeie MamuHbl. Perienne 3amaq /I1p/
Cp OcHoBbI TepMoarHAMUKY /Cp/ 8 J1.7
HKP Kontposnbhas padota 2 /UKP/ J1.4
Paznen | Pa3zmen 3. DuexTpuyecTBo
Jlex OnexrpocTatuka /Jlex/ JI1.1
JIab HccnenoBanue 3eKTpocTaTuueckoro noss. OnpeneiacHne EMKOCTH 2 J12.1
KOHJICHCAaTOPOB METOAOM OAUTHCTHYECKOTo TanbBaHoMeTpa. /J1ab/
Ip OnexTpocTaTuka DieKTpocTaTuueckoe nojie. HanpspkeHHOCTh 4 JI1.5
noreHuuan. [punnun cynepnosunuu. Ilpumenenue teopemsl I'aycca mist
pacuera MEKTPHYCCKUX TOJICH. DIEeKTPOSMKOCTh YeMHECHHOTO
MIPOBOJIHHKA U IUIOCKOTO KOHICHCATOPA. DHEPTHs 3JIEKTPOCTATHICCKOTO
nonisi. Perrenue 3anaq /Tp/
Cp Onexrpoctaruka /Cp/ 4 J12.1
Jlex OnexrpoauHamuka /Jlex/ 4 J1.1
Ip Onexrpoaunamuka. IloctosiHubIM TOK. 3akoHbl Oma. K.IIJI. ucrounuka 2 JI1.5
MIOCTOSTHHOTO TOKa Pemrenue 3amau /T1p/
JIab V3mepeHune COMPOTUBIICHUS U ONPEICICHHUE YCIBHOTO COMPOTHBICHUSI 2
npoBoaHKKa. OIpeaeieHre 3aBUCHMOCTH COMTPOTHUBIICHUS IPOBOAHUKA U
MTOJTYTIPOBOIHHUKA OT TeMIIepaTypsl. /J1ad/
Cp Onexrpoauaamuka /Cp/ 4 J12.1
Paznen | Pa3zpen 4. DiekTpoMardeTusm
Jlex Marnutoctaruka /JIex/ JI1.1
Ip Marnutoctatuka. MarautHoe nose. 3akonsl Ammnepa, buo — Capapa — 2 JI1.5
Jlannaca u nonHoro Toka. Cuna JlopeHua. JIBUxKeHUE 3apsKEHHBIX
4acTUI] B MAaTHUTHOM moJie. Perenne 3agay /I1p/
Jlab Onpezenenre ropu30HTaILHON COCTABIISIIONIEH HAPSKEHHOCTH 4 J12.1

MarHuTHOTO 1oy 3emud. MccaenoBane MarHUTHOTO TTOJIS. /J1a6/




Cp Maruurocraruka /Cp/ 2 6

Jlex MarnutHas uanykuus. Teopus MakcBesia 1151 91€KTpOMarHuTHOIO 2 4 J1.1
mosst /JIex/
IIp MaruutHas naaykuus. Teopust MakcBenia Ajis 31€KTPOMarHuTHOTO 2 2 JIL.S

0TIt SIBIIEHHE 3IEKTPOMAarHUTHOW HHAYKIUH. CaMOWH/TYKITHSL.
WHIYyKTHBHOCTH. DKCTPATOKH 3aMBIKAHHS M PA3MBIKAHHS JIEKTPHIECKON
uenu. KonebaTenbHbIil KOHTYp. DIeKTpOMarHuTHeIe Konebanus. Pernenue

3amaq /TIp/
Cp MaruutHas unykuus. Teopus MakcBesuia U1sl 31€KTpOMarHuTHOTO 2 6 J1.2
nonst /Cp/
HKP KonTponsnas pabora 3 /UKP/ 2 2 1.4

Pasnen | Paszpen 5. Onruka

Jlex ®uznueckas onrtuka /JIex/ 2 6 J1.1
IIp Ousnueckas ontuka. OCHOBHbIE 3aKOHBI T€OMETPUYECKOM ONTUKU. 2 4 JI1.5
Wntepdepernus u nudpaxnus ceeta. [lonspusanus ceera. Pemenue
3amay /TIp/
Jla6 Onpenenenue r1aBHOro (OKYCHOTO pacCcTosHUS JTUH3. OnpeencHue 2 6 JI1.3

TToKa3aTeJIel IIPETIOMIICHHS JKUIKOCTEH C TOMOIIBIO pedpakToMeTpa
A66e. OmpeneneHne ATUHBI BOJIHBI H3Iy4SHHUS Ja3epa Ipy MOMOIIN
JU(PaKIMOHHON perieTky /J1ao/

Cp Odusnueckas ontuka /Cp/ 2 10
Jlex KsanroBas onrtuxa /JIek/ 2 2 JI1.1
IIp KBanroBas ontuka. 3aKOHBI TEIIOBOTO M3IydeHUs U poToddpdekra. 2 4 JIL.S5
Pemenwue 3amaq /TIp/
JIa6 Omnpenenenue TeMIepaTypbl pacKaJeHHOTO TeJla ONTUYECKUM 2 2 JI1.3
MetonoM. /JIab/
Cp KganToBas ontuka /Cp/ 2 12 JI1.3
HKP KonTponsHas pabora 4 /UKP/ 2 2 J11.4
Pazgen | Pa3spes 6. ATomHas u saepHas Gpu3nka
Jlex Crpoenne aroma /JIek/ 2 2 JI1.1
IIp Crpoenue aroma. KBaHTOBas Ipuposaa CBETa U BOJIHOBBIE CBOWCTBA 2 2 JI1.5

gactul. Pemenue 3anau /TIp/

JIab HccnenoBanue TMHEHYATOTO CIIEKTPa aTOMa BOJOPOJA U OIpeeNicHHe 2 2 JI1.6
noctostHHoNi Punbepra. /J1ab/
Cp Crpoenue atoma /Cp/ 2
Jlex SAnepuas ¢pusuka /Jex/ 2 2 JI1.1
IIp SnepHas ¢pusuka. 3aKOH paJHMOaKTHBHOTO pacmajaa. SnepHbie peakiuu. 2 2 JI1.6
Pemienue 3amauq /Tlp/
Cp SAnepuas ¢pusuka /Cp/ 2 4 JI1.6
HKP KonTpomnsHas padora 5 /UKP/ 2 2 JI1.4

5. COAEP)KAHME AVNCLUILIAHEBI (MOAYJIST)

Paznen 1. ®usnueckue OCHOBBI KJIACCUUECKON MEXaHUKU

Tema 1.1. Kunematuxa

OnemeHTH! kKMHeMaTHKH. Mojenu B MexaHuke. Cuctema orcueta. [TocTynatensHoe ABIKEHHE TBEPAOTO Tena. TpaekTopus, IIHHA
MyTH, BeKTOp nepeMenieHus. CKopocTb U yCKOPEHHE TOUKU KaK IPOU3BOIHBIE pajuyca-BeKTopa 1o BpeMeHu. HopmanbHOE U
TaHTeHINATbHOE YcKopeHns. Kiaccnukanus BUIOB ABMKEHHS.

Tema 1.2. lunamuka

Tpu 3axona quHamuku HerotoHa. [ToHATHSA Macchl M cuibl. Bubl Cuil B MEXaHUKE: TPEHUSI, YIIPYTOCTH U TAroTeHus. Miynsc Tena.
Wmmynbc cunel. BHemHe 1 BHyTpeHHME CUITBL. 3aKOH COXpaHEHHs UMITYJIbCa MEXaHU4ecKoi cucteMsl. LleHTp Macc (LeHTp
WHEPINH) MEXaHIMYECKOH CHCTEMBI M 3aKOH €TO ABI)KEHHS.

PaboTa mocTOSHHON U IepeMeHHOH CHUIIbL. BeipaxkeHHe pabOThI CHIIBI Yepe3 KPHBOIHHEHHbINH HHTerpall. MOITHOCTE. DHEPrus Kak
YHHMBEpCalbHasi Mepa pa3JINuHbIX (OPM JBHXKCHUS U B3auMoaeiicTBusl. KnHeTHyeckas SHeprus MEXaHUUeCKONH CUCTEMBI. 3aKOH
COXpaHEHHsI MEXaHIMYECKOH SHEPTHH U €T0 CBI3b C OMHOPOTHOCTHIO BpEMEHH. Y 1ap aOCOIIOTHO YIIPYIHX U HEYIPYTHX Tel.
MoMEeHT HHEepIUU TBEPAOTO TeIa OTHOCUTENBHO ocH. [Ipumeps! ero BeruncieHus. Teopema IllTeitnepa. MomerT cunbsl. OcHOBHOE
ypaBHEHUE JMHAMUKHU BPAIIAaTEIbHOTO ABMKEHHS TBEPJOTO Tea OTHOCHTENBFHO HEMOABMKHOM OCH. 3aKOH COXPaHEHHsI MOMEHTa
UMITYJbCA U €T0 CBA3b C H30TPOIHOCTBIO MPOCTPAHCTBA.

3aKOH BCEMUPHOTO TAroTeHus. IloTeHnManbHas 3Heprust MaTepUualbHON TOUKH BO BHEIIHEM CHJIOBOM I10JIE U €€ CBA3b C CUJIOH,
JeHCTBYIOMIEH Ha MAaTEPUANIBHYIO TOUKY. 3aKOH COXPaHEHHS MEXaHUUECKOM SHEPTHHU H €T0 CBSI3b C OAHOPOAHOCTHIO BPEMEHH.
JlaBneHue B )KUIKOCTH U ra3e. EnnHuiel n3MepeHus AaBneHus. 3akoHsl [lackans u ApxumMena. TeueHue uneanbHoM KUAKOCTH.
VYpaBHeHue Hepa3pbIBHOCTU. Y paBHeHHe bepHym u cneactsus u3 Hero. Teuenue Bs3koi xxuakocta. @opmynsl HetoToHa 1
Croxkca. KoapunueHT BI3KOCTH U METOBI €r0 ONpeACTIeHHUSI.




Tema 1.3. Mexanudeckue KoeOaHUs ¥ BOJTHBI

I'apMoHuueckue KonebaHus U uxX XxapakTepucTuky. [uddepeHnnanbHoe ypaBHEHHE rapMOHHYECKUX KoJieOanuil. [IpyKuHHBII,
(u3MUecKnit 1 MaTeMaTHIECKUH MasTHUKH. DHEPTUs TapMOHHYECKUX KoieOaHuid. Cllo)KeHHe TapMOHHYECKUX KOJIeOaHH OTHOTO
HaIpasJeHUs U OAMHAKOBOM yacToThl. buenue.

CrnoxeHus: B3aUMHO MEPIEeHANKYISPHBIX Konebanuid. durypsl Jluccaxy. 3aTyxaronie U BoIHY>KAEHHBIE KoneOaHus. Pe3oHaHc.
BonHoBBIe iporiecchl. MexaHn3M 00pa3oBaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IpononbHbIe U TOIIEPEYHBIC BOIHBI.
YpaBHeHHe TUIOCKOH Oeryiiei BomHbI. [[JTnHAa BOIHBI M BOJIHOBOE YHCIIO.

Paznen 2. MonekynspHast pu3nKa U TEpMOJMHAMHKA

Tema 2.1. MonekynsipHO-KHHETHYECKAs TEOPUS

OmbITHBIC 3aKOHBI HICATBHBIX ra30B. YpaBHeHue Knaneiipona-Menneneesa. OcHoBHOe ypaBHeHHe MKT mpeansHbIX ra3os.
Cpennss KHHEeTHYIecKasi SHepriust MoneKyil. MoeKkyIsIpHO-KMHETHYECKOe TOJIKOBaHNE aOCOIIOTHON TeMIepaTyphl.

DJIeMEHTBI CTATUCTUYECKOH (U3UKH. 3aKOH MakcBeluia i1 pacipeielIeHHs] MOJIEKYIT HICAIbHOTO Ia3a 110 CKOPOCTSIM.
Bapomerprueckas Gpopmyna. 3akoH boipiiMaHa Ui paciipefeIeH s YacTUI] BO BHEIITHEM TOTEHIINATIBHOM 11oiie. CpemaHee 9rciio
CTOJIKHOBEHHUH U CpeIHss ATHHA CBOOOAHOTO Mpodera MOIeKyIl.

OmnpitHOe o6ocHoBarre MKT. Tuddy3usi, TemIonpoBoHOCTh U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HproToHa.

Tema 2.2. TepmoauHamuka

Baytpennss sHeprust. Unucno creneneit cBoO0ABI MOIEKyI. 3aKOH PaBHOMEPHOT'O PACIPEISIICHNS SHEPTUH MO CTETIEHSIM CBOOOIBL.
IlepBoe Hauasno TepMoanHaMUKH. PaboTa raza npu usmMeHeHuu ero oobema. TermnoeMKocTb MakpocucTeMbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH HI€ANIHOTO Ta3a OT BUja npoiiecca. [IpuMeneHne nepBoro Hadanaa TEPMOJUHAMHUKH K
u3omporneccaM. AnuabaTHbI mporecc. Y paBHeHue [Iyaccona.

Kpyrossie mponeccel. O6paTumsie u HeoOpaTuMble mpouecchl. Lukia KapHo u ero k.ILA. 11 uaeaabHOro rasa. Bropoe Hauano
TepMoguHaMUKH. [loHsATHE 00 SHTpONMH, €€ CTAaTHCTHYECKOE TOJIKOBaHHE.

CuItel ¥ TOTEHIINATIBHAS SHEPTHS MEKMOJIEKYIIIPHOTO B3anMOACHCTBIS. DPQeKTHBHBIN TraMeTp MoJIeKy. Y paBHeHne BaH-nep-
Baansca. ®a3oBsre nepexons! 1 u 2 pona. Kpurnueckoe cocrosuue. TpoiiHast Touka. OCOOEHHOCTH TBEPIOTO U KHIKOTO COCTOSHIH
BemecTBa. [ToBepxHOCTHOE HaTsLkeHHe. CMadnBaHue. KanunispHele siBICHUS.

Paznen 3. DnexTpudecTBo

Tema 3.1. DnexTpocTaTika

3akon Kynona. Hanpsi’keHHOCTb M CUJIOBBIE JIMHUU HANPSHKEHHOCTH 3JIeKTpudeckoro nois. [Ipunnun cynepnosunuu
aiekTpudeckux noseil. [Ipumep pacuera HanpsHKEHHOCTH 1OJIA, CO3aBaeMON crucTeMol 3apsoB. [10TOK BEKTOpa HaNpPsHKEHHOCTH
anexTpuyeckoro nois. Teopema Octporpanckoro-I'aycca

PaboTa cuit 35eKTpruuecKoro moJs 1o nepeMerieHuro 3apsaaa. LIupkynsnus BeKTopa HanpsbkeHHOCTH. [loTeHInanbHbIi Xapakrep
JNEKTPOCTATUYECKOr0 Noud. [ToTeHnunan anekTpu4ecKkoro mojs. DKBUIMOTEHIUATbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMATA C
HaNpPsDKEHHOCTBIO NMOJIs. DIEKTPUUECKOE MOJIE B AUAIEKTPUKaxX. TUIIBI TU3IEKTPUKOB. Buabl nonspuszanuu. Bekrop nondpusanuu.
IIpoBOAHUKH B 31€KTPOCTATUYECKOM IoJe. DIEKTPOEMKOCTh poBoAHUKa. KoHneHcaTops! 1 ux BuAsl. DopMyria MIOCKOTo
KoHzieHcaTopa. CrocoObl cOeAMHEHMsT KOHAEHCATOPOB B GaTapero. DHeprus 3JIeKTpoctaTuyeckoro nost. O0bEMHast INIOTHOCTh
SHEPIUU.

Tema 3.2. DnexkrpoarHaMuKa

ITocTostHHBII dNeKTpUYecKuil TOK. Buibl HocuTenei 3apsiia B pa3inuHbix cpenax. Cuna Toka. Bekrop miotHoctu Toka. 9C
UCTOYHMKA TOKa. 3akoH OMa 715 ydacTKa U noaHoi nenu. CompoTuBlIeHHe U TPOBOJUMOCTb NPOBOIHUKOB, UX TEMIEpaTypHas
3aBUCUMOCTb. PacueT cOpoTUBICHUN NIPU Pa3IUYHBIX BUIAX COCAUHEHHM.

PaboTa 1 MOITHOCTH 371eKTpUYecKoro Toka. 3akoH Jlxoynsa-Jlenna. IIpasuna Kupxroda u npuMeHeHne X K pacdeTy
Pa3BETBIEHHBIX LIETIEH.

Paznen 4. DnexTpomMarseTusm

Tema 4.1 MarauTocTaTHKa

MarnuTHoe none. Maaykys MarHuTHOrO nosisi. CUnoBble IMHAUKM MarHUTHOTO T0JIsl, €T0 BUXPEBOI XapakTep. 3akoH AMmepa 1
CHWJIBI, AEUCTBYIOLIEH Ha MPOBOJHUK ¢ TOKOM. [IpaBuio neBoil pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarautHoM mode. [Ipusnun paboTs! anektpoasurarens. 3akoH buo-Casapa-Jlamnaca u ero npuMeHEHHE K pacueTy MarHUTHBIX
roJiei (MpsSIMOTO U KPYroBOTO TOKOB).

Cuiibl B3aMMOJICHCTBHUS IapaJlIeIbHbBIX TOKOB. 3aKOHBI AMIiepa. [IBHKEHHE 3apsKEHHBIX YaCTHULl B MArHUTHOM nosie. Cuia
Jlopenna. Hupxymsuust Bexktopa H u B. 3akoH nosHoro Toka. MarautHoe nosie cojieHou1a M Topouaa. [1oTok BekTopa MarHUTHOU
unaykuuu. Teopema I'aycca s nonst B. [loTtok Bektopa B yepes conenoun.

Tema 4.2. MaruutHas uaaykuus. Teopust Makcsenia Ajst 31€KTPOMarHUTHOTO MO

Pabora 110 TIepeMeneHnIo MPOBOAHUKA M KOHTYPa C TOKOM B MarHUTHOM IT0JIe. DJEeKTPOMAarHUTHas MHIYKIWA. 3akoH Dapanes n
€ro0 BBIBOJ] U3 3aKOHA coxpaHeHus 3Hepruu. Ilpasuno Jlenmna. SIBnenue camonHayKimu. MHIyKTUBHOCTH KOHTYpa. DJ1C
CaMOMHAYKIUH. B3auMHas HHIyKIus.

MarsauTHOe TI0JTe B BemecTBe. THITBI MarHeTHKOB (IHa-, Tapa- 1 peppoMarHeTHKy), nX Gpusndeckas nmpupona. Hamaran4eHHOCTS.
MarnuTHas npoHunaeMocTs BemecTsa. OcHoBbI Teopuu Makcseiuia. Tok cMelienus. YpaBHeHus: MakcBenla B UHTEIPalbHOU
tdhopme.

ITonsTue o nepemeHHoM Toke. OMHYECKOE, pEaKTHBHOE (EMKOCTHOE M MHAYKTUBHOE) M MOJIHOE CONPOTHBIIECHHS LIETTH EPEMEHHOTO
Toka. 3akoH OMa Juld ey IEPEMEHHOr0 TOKa. MOIIHOCTb, BbIJIENIsieMasl B LIENH IIEPEMEHHOTO TOKA.

OnexTpoMarHuTHBIE KoneOanus. ["apMOHUUECcKHe, 3aTyXaolHe U BRIHYKIeHHbIe KoneOanus. [lonaTie o pe3oHaHce.
OnexkTpoMarHUTHBIE BOJIHBI U UX cBoiicTBa. I1Ikana aneKTpOMarHUTHBIX BOJIH.

Pazmen 5. Onrruka
Tema 5.1. ®usuyeckas ONTHKa




OCHOBHBIE 3aKOHBI T€OMETPUUECKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN MOKa3aTeN! mpenoMiIeHus. 1x pusndeckuii cMBICI.
SIBneHue nmonHoro BHyTpeHHero orpaxkenus. CeroBosl. Chepnueckue sepkana. Popmyna 3epkaina. [locrpoenne n3oopaxxeHui.
Tonxkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BonHoBas a5ekTpoMarHuTHas Ipupojia ceera. KorepeHTHOCTh 1 MOHOXPOMATUYHOCTh CBETOBBIX BOJIH. Bpems u anuna
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus ceta. MeToap! HabmoaeHus naTepdepeHuun ceeta. Pacuer
unTepdepenyn B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOHM TONIIMHEI M PABHOTO HAKJIOHA.
Kompna Hetotona. [IpuMenenne nHTEphEepeHIINN B HAyKe ¥ TEXHHUKE.

Judpakius ceera. [Tpurnun Ioitrenca-®penens. Metox 301 Openernst. Judpaxnus OpeHenst Ha KPYTJIOM OTBEPCTHH U JUCKE.
Judpaxuust Ha mpocTpaHcTBeHHOI pemetke. Popmyna Bynbsda-Bparra. Pentrenorpadudeckoe nccienoBaHue CTpyKTypbI
kpucTaioB. [TorsTre 0 ronorpaduy.

Ionspu3anus ceera. EcTecTBEeHHBIN 1 MONAPHU30BaHHEIN cBeT. 3akoH Maitoca. [Tonspu3anus cBeTa IpH OTPaKEHHH U
MIPeJIOMIIEHUH Ha TPpaHuIle ABYX AUAJIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomiuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponwsa. Dddexts! Keppa n @apanes. OnTrdecky akTHBHBIE BeIecTBa. Jlucmepcus cera.
DOneMeHTHI 3IeKTPOHHOM Teopuu aucnepcuu ceera. [lormomenue (abcopOius) ceta. 3akoH byrepa.

Tema 5.2. KBanToBas onTuka

TermnoBoe U3TydeHHE U €T0 XapaKTEPUCTHKH. AOCOIOTHO YepHoe Teno. 3akoH Kupxroda. 3akon Credana - Bonpimana.
Pacnipenenenue sHepruu B criekTpe abCOMIOTHO YepHOTO Tena. 3akoH cMenieHus: Buna. @opmyna Penes-Jxunca.

SBnenue hororddexra. Buenrnuit porospdext u ero 3akonsl. DoToHsl. YpaBHeHHe DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca n ummynsc ¢potona. Jlasinenue ceera. OnbiTel JIeGenena. Jlasepsl, mpuHIMI JeHCTBHSA, YCTPOHCTBO U IPUMEHEHUE.

Paznen 6. ATomHas u sigepHast puznka

Tema 6.1. CtpoeHue aroma

Mopemn atromoB TomricoHa u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAHHS M TOTJIOMIEHHS aTOMOB.
®opmyna Punbepra. Jlnneituarsiii ciekTp aroma Bogoposaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHHN.

Bomnna Jlyn ne Bpoitns. OnpiTHOE 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezienieHHocTel ['elizenOepra kak NposiBIeHUE KOPITyCKY/ISIPHO-BOJIHOBOTO Jlyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuuns n
ee craTucTuuecKuil cMeici. YpaBHeHue IlIpénunrepa s cralioHapHBIX COCTOSHUM.

Ioctynater bopa. BopoBckast Teopust aroMa BOJIOpPOAa M BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOPOJia B KBAHTOBON MEXaHHKE.
KBanToBsle uncna. Criul anekTpoHa. CrinHoBoe kBaHTOBOe uncio. [Tpunnun INaynu. Pactipenenenue aneKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SinepHas ¢pusnka

PertreHosckue criekTpsl. 3akoH I'. Moznu. [Tornomerue, CIORTAHHOE U BRIHYXICHHOE H3IydeHue. [loHsTre 00 onTHIecKux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsioBoe uucia. Jleekt Maccsl 1
SHEprus CBs3M sApa.

BsaumMopnelicTBue HYKJIIOHOB U IIOHATHE O CBOUCTBAX U MIPUPOAE AACPHBIX CHI. Monenu sapa. PaguoakTHBHOE U3IIy4E€HHUE U €T0
BUJIBL. 3aKOH PAaJHOAKTUBHOTO paclana. 3aKOHOMEPHOCTH U MIPOHCXOXKACHHUE anb(a, OeTa - U rTaMMa-H3IydeHUs] aTOMHBIX sep.
ITonsTHE O AAEPHBIX PEAKIHUAX U UX OCHOBHBIX THNaX. McKkyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokensix saep. Lennas
peakmust neneHus. [loHaTHe o simepHoi SHepreTuke. Peakiist CHHTe3a aTOMHBIX siep. [IpobieMa yrpaBisieMbIX TepMOSACPHBIX
peakiuii. DneMeHTapHbIe YacTHIbL. VX Kraccupukanus.

6. POHJ OIIEHOYHBIX CPE/ICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

BeImosHeHMe U 3a1uTa 1ab0paTopHBIX padoT
BelImonHeHHEe CaMOCTOSTEIBHBIX PaboT

3auer

OK3aMeH

6.2. Tembl NUCLMEHHBIX PadoT

He npexycMOoTpeHO yIeOHBIM IUTAHOM

6.3. KonTpoabHbIe BONIPOCHI U 3aJaHUS

OIIK-11: CriocobeH GopMyTHpoBaTh U PEIIaTh HAYIHO-TEXHUIECKUE 3a1a41 110 00eCTIEYeHUIO 0E€30MACHBIX YCIOBHI U OXPaHbI
TpyZaa B 00JIaCTSX MOXKAPHOW 0€30MTaCHOCTH, JIMKBHIAINH TOCIIC/ICTBHI YpE3BBIYAIHBIX CUTYAIHH, CITACCHUS YEeJIOBEKa, 3aIUTHI
OKpY’Karolei cpeapl.

1 cemectp

Bompoc Nel

OnummuTe, Kak MEHSETCSI IUIOTHOCTD T'a3a PY U3MEHEHUH TEMITepaTyphl U JaBieHus. Kakue ¢pusndeckue cBoiicTBa rasa
OTIPENIENAIOT €T0 MOBEJCHNE B 9THX YCIOBUAX?

Ortget: [Ipu yBenn4eHHN TEMIIEpaTyphl ra3 paclIupseTcs, YTO NPUBOAUT K YMECHBIICHHUIO €r0 IJIOTHOCTH. [Ipy NOBBIICHHN
JIABJICHUS r'a3 CKUMACTCS, YBEIIMUMBAs CBOIO INTOTHOCTH. OCHOBHBIE CBOICTBA I'a3a, KOTOPBIE OIPEEISIIOT €ro OBEICHHUE,
BKITIOYAIOT CPEIHIOI0 KHHETUIECKYIO SHEPTUIO MOJIEKYI (TEMIIepaTypa) 1 CHIIy MEKMOJIEKYIISIPHOTO B3aUMOJISHCTBUS (aBlIcHHE).
Bonpoc Ne2

OOBsicHUTE, TOYEMY ITPH IBIKCHUH Cy/IHA Ha TOBOPOTE KOPITYC HAKIIOHSACTCS BHYTPh MMOBOpOoTa. Kakue CHITBI BBI3BIBAIOT 3TOT
HAKJIOH U KaK OHH BIUSIOT HA YCTOMYMBOCTD CyIHA?

OtBet: HaktoH Kopityca cyqHa BHYTPb IOBOPOTA BBI3BAH AEHCTBHEM IIEHTPOCTPEMUTENBHBIX CHJI, BOSHUKAIOMINX MPH ABHKEHUN
M0 KPUBOJIMHEWHOH TpaekTopun. Koraa cyqHo moBopadrBaeT, IIEHTPOCTPEMHUTENbHAS CHIIa TSHET €ro K IICHTPY IMOBOPOTa,




3aCTaBIIsAs KOPITYC HAKJIOHATHCSA BHYTPh. JTOT HAKJIOH KOMIIEHCHPYETCS CHIaMU IUIaBY4eCTH, ACHCTBYIOIIMMHU CHU3Y BBEPX,
KOTOPBIE CTPEMATCSI BEPHYTh CYIHO B BEPTUKAIIbHOE MONOKEHUE. Y CTONYUBOCTD Cy[JHA 3aBUCHT OT COOTHOLIEHHS ATUX CHII: YeM
CHIIbHEE HAKIIOH, TeM OOJIBIIe BEPOSITHOCTh OTEPH YCTOWYNBOCTH. BaxHBIMHU (hakTOpamu, BIUSIOMIMMH Ha YCTOHYHBOCTB,
ABJIAIOTCS BBICOTA IIEHTpa Macc CyJHa, (popMa KopIryca U pacipeaeieHue Tpy3a.

Bompoc Ne3

Kaxkoif 3aK0H OMCHIBAET 3aBUCHMOCTb CHIIBI YIIPYTOCTH OT Ae(OPMAIHHN TIPYKHHBI?
a) 3aKOH BCEMHPHOTO TSATOTECHUS

b) 3akon 'yka

¢) 3akon Oma

d) 3axon boitns-MapuorTta

IIpaBusbHbIif 0TBeT: b) 3akoH ['yka

Bompoc Ned

Kakoe yctpoiicTBO mpeoOpa3yeT MEXaHHYECKYIO SHEPTHIO B DJIEKTPUUECKYIO?
a) Jlunamo-marnna

b) Tpaucdopmarop

¢) AKKyMyISITOp

d) Kongencatop

[IpaBunbHbIi 0TBET: a) JlMHaMO-ManInHa

Bonpoc Ne5

Kakue u3 nepeynciieHHbIX CBOMCTB XapaKTepHbI A1 (eppoOMarHUTHEIX MaTepHalIOB?
a) BeIcokas 31eKTponpoBOIUMOCTb

b) CriocoOHOCTH COXPaHATH OCTATOYHYI0 HAMAarHUIEHHOCTh

¢) Huskas MaruuTHas mpoOHMIIAEMOCTh

d) Hanmuuue moMeHOB

IIpaBunbsHbIE OTBETHL: b, d

Bompoc Ne6

Kakune BenmM4IMHBI SBISIOTCS OCHOBHBIMH ITapaMETPaMU COCTOSIHUS TEPMOAMHAMUYECKOH CHCTEMBbI?
a) Temmieparypa

b) O6bem

¢) Maccogas noss

d) laBnenue

e) CkopocTb

IIpaBusnbHBIE OTBETHL: a, b, d

Bonpoc Ne7

YcTaHOBHTE MPAaBIIIBHYIO TIOCIEI0BAaTEIBHOCTD CTAANI IBIKCHUS Tela, OPOIICHHOT0 TOPU30HTAIBHO ¢ HEKOTOPOI HadaIbHOI
CKOPOCTEIO.

L. Teno nBukeTCs paBHOMEPHO BJOJIb T'OPU3OHTAIBHON OCH.

2. Teno HauMHAET ABUTAThLCS MOA ACUCTBUEM CHIIbI TSKECTU.

3. Teno JOCTUIIIO MOBEPXHOCTH 3EMIIH.

4. I'opusoHTanbHOE OBMXKEHUE 3aMEIISETCSl U3-3a CONPOTUBICHUS BO3IyXa.

IIpaBunpHas nocinenoBarenbHoCcTh: | > 4 — 2 — 3

Bompoc Ne8

VYcraHoBHTE MOCIIEA0BATENBHOCTD JEUCTBUI ITPU U3MEPEHHUH IEKTPUUECKOTO COMTPOTUBIIEHUS PE3UCTOPA METOZOM aMIIEPMETPa U
BOJITMETDA.

1. IToaxmOUYnTh HCTOYHMK IMUTAHUS.

2. V3mepuTh HampsiKeHHE Ha PE3UCTOpe.

3. IonkarounTh PE3UCTOP MOCIEAOBATENBHO C aMIIEPMETPOM U BOJIBTMETPOM.

4. W3meputs cuily TOKa B LEMH.

5. Paccunrtate compotuBieHue 1o 3akoHy Oma.

[IpaBunbHas nocnenoBaTeNibHOCTh: | >3 —4 —>2 — 5

Bompoc Ne9

YcTaHoBHUTE COOTBETCTBUE MEXIY GU3MUECKUMH BEJIMUMHAMM U UX CUMBOJIaMH B MexyHapoHoi cucteme eaunull (CH).
®duznyeckasi BeJIMYMHA CumBoa
a)yCmma 1)F

b) PaGora 2) W

¢) MomHocTh 3))P

d) Dnextpudeckuit 3apsan 4)Q
IIpaBuIBHOE COOTBETCTBUE:

a)—1)

b) —2)

c)—3)

d)—4)




Bormpoc Nel0

YcTaHOBHTE COOTBETCTBHE MEXILY (PU3HUCCKUMH SIBJICHHSIMH U YCTPOMCTBAMH, HCIIOIb3YIOIIUMHE 3TH SIBJICHUSL.
duznueckoe SBICHUE VYerpoiicTBo

a) DJIEeKTpOMarHuTHas WHAYKLIUS 1) Tpanchopmatop
b) ®otosdpdekt 2) ComHeuHast 6arapes

c¢) Pezonanc 3) LC-koHTYp

d) TepmonneKTpUIECTBO 4) Tepmomapa

[IpaBUIbHOE COOTBETCTBHE:

a)—1)

b) — 2)

c)—3)

d)—4)

2 cemecTp

Bompoc Nel

OOBsicHUTE, TOYEeMY OEIIBIiT CBET IPH MPOXOXKICHUH Yepe3 IPH3MY pasjiaraeTcs Ha ClieKTpaiabHbIe IiBeTa. Kakne MprHINIE JIeKaT
B OCHOBE 3TOI0 SIBJICHUSA?

OrtBert: benblii cBeT mpeacTaBiseT cob60il cMech BceX BUANMBIX LIBETOB CIIEKTpa. [Ipu MpoXokIeHUH Yepe3 MPU3My CBET
NPEIOMIIAETCS M3-3a Pa3INYHON CKOPOCTH PACPOCTPAHEHHUS KaXIO0T0 LIBETAa B MaTepualle MPU3MBblL. DTO SIBICHUE U3BECTHO KaK
Jucnepcus cBera. PazinuuHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO IPUBOIUT K X Pa3JeICHUIO U
00pa30BaHMIO PaJyTry IBETOB.

Bonpoc Ne2

OmnumuTe Tporece pafHoaKTHBHOTO pachaga U 0OBsICHUTE, KaKHe BUABI PaANOAKTHBHOTO paclajia CymecTByoT. Kakue mpomaykTs
00pa3yroTcs B pe3yinbTaTe KaXa0ro Buja pacnazaa’?

OtBet: PanroakTHBHBIN pacna — 3TO IPOILECC CaMOIIPOU3BOIBHOTO IPEBPAILCHHS HECTAOMIBHBIX SIJIEP B CTAOMIIBHBIC ITyTEM
BBIOpOCA HIIEMEHTAPHBIX YAaCTHI] HIM TaMMa-u3IydeHus. CyIecTBYIOT TPH OCHOBHBIX THIIA PaIHOAKTHBHOTO pacnajia: anbda-
pacman, 6era-pacmaj U raMMa-u3irydeHue. Anbda-pacnan IPUBOIUT K 0OPa30BAHUIO HOBOTO 3JIEMEHTA C MEHBIITHM aTOMHBIM
YHCIIOM M yMEHBLICHHEM YHcia HeHTpoHOB. bera-pacnay Bkitodaet TpaHchopMaLiio HEHTPOHa B IPOTOH WIIM POTOHA B HEHTPOH
C BBIJICTICHHEM TIO3UTPOHA MITH AJIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ITydeHre — 3TO BBIICIICHHUE SHEPTUH B BHJC (POTOHOB
BBICOKOM 3HEpruu 0e3 N3MEHEHHs COCTaBa Afpa.

Bormpoc Ne3

Kaxkoii 3 nmepednciIeHHbIX 3JIEMEHTOB 00J1ajaeT HanOOJIbIIei aTOMHOM Maccoii?
a) Bogopon

b) I'enwmid

¢) Yrinepon

d) XKeneso

IIpaBusbHelii oTBeT: d) XKeneso

Bompoc Ned

Kakoii mpubop ncnosnp3yercs A HaOMIOACHUS 32 MOBEICHHEM MUKPOUYACTHUI], TAKUX KaK dJIEKTPOHBI?
a) Mukpockor

b) [uknoTpon

) DNeKTPOHHBII MUKPOCKOTI

d) Pagnonokatop

[IpaBHIIbHBIN OTBET: ¢) DNEKTPOHHBIA MUKPOCKOIT

Bonpoc Ne5

Kakue 13 nmepedncaeHHbIX YCTPOMCTB UCTIONb3YIOT IPHHIIUITEI ONTHKA?
a) Jlazepsl

b) Pagapsr

¢) Teneckorbl

d) Kamepst

IIpaBusbHBIE OTBETHL: 2, C, d

Bompoc Ne6

Kaxwe 13 mepeuncIeHHbIX YaCTHI] yIaCTBYIOT B SIIEPHBIX pPEaKusix?
a) DIeKTpOHBI

b) ITpoToHs!

¢) Heiitponst

d) [Tosurponsr

IIpaBusbHBIE OTBETHL: b, C

Bonpoc Ne7
YcTaHOBHTE PaBIIIBHYIO MOCIIEIOBATENBHOCTS COOBITHI TIPU 00pa30BaHUM Pay’>KHOTO CIIEKTpa:
1. benplii cBeT momnagaer Ha MOBEPXHOCTH BOABI.




2. CaeT mpesioMiseTcs U OTPakaeTcsl BHYTPH KAIUIU BOJBL.

3. CBeT BBIXOAUT U3 KaIUIM U Pa3NaraeTcsl Ha OTAEbHBIE L[BETA.
4. UenoBek BUAUT pajayry.

IIpaBunbHas nocnen0BaTENbHOCTE: 1 =2 — 3 — 4

Bompoc Ne§

YcTaHOBHTE NTOCIENOBATEIIFHOCTD 3TAIIOB SACPHOTO JICIICHHUS:
1. BricBOOOXKIEHHE YHEPTUH.

2. 3axBar HEHTpPOHA SIPOM.

3. Pacnan simpa Ha aBe yacTw.

4. O06pa3oBaHHe HOBBIX HEHTPOHOB.

IIpaBusbHas mOCIENOBATENBHOCTD: 2 — 3 — 4 — 1

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXK/Y BUAAMH PAIMOAKTUBHOTO PAclaaa i 00pa3yrOIMMHUCS YaCTHI[AMU:
Bun pacnana OGpa3syromuecs: 4acTUIIbI

a) Anbpda-pacman 1) Io3utpon

b) Bera-pacnan 2) Anpa-gactrna

¢) N'amma-nznydenue 3) DnexTpoH

d) Bera-mumoc-pacnan 4) 'amma-hotoH
IIpaBuIbHOE COOTBETCTBUE:

a) — 2)

b) — 3)

c)—4)

d)—1)

Bompoc Nel0

YCcTaHOBHTE COOTBETCTBHE MEXTY (PU3MUECKIMH SBICHISAMH 1 IPAMEPAMHU UX HCIIOJIB30BAHHMS:
DU3UUECKOE SABICHUE IIpumep ucnonb3oBaHus

a) udpaxmus ceera 1) CD/DVD-npourpeiBaTeiib

b) Anepusrit cuaTe3 2) ComHie

¢) PagnoakTuBHEIA pacmaz 3) ATOMHAs 3IEKTPOCTAHII
d) ®nyopecuenuus 4) JllOMHUHECHEHTHBIE JIAMIIBI
I[TpaBuIIbHOE COOTBETCTBHE:!

a) — 1)

b) — 2)

c) —3)

d)—4)

6.4. Mertoauueckue MaTepuaJibl, ONpeae/sonme npoueaypbl OHeHUBaHUusA

MeTtoanka omeHKH J1abOpaTOPHBIX PaboT

CTyIeHT TOJDKSH BBIIOIHUTD M 3aIlUTUTh BCE J1a0OpaTOPHBIC PabOTHI, IPEIyCMOTPEHHBIC IPOrPaMMON TUCIUILIHHBL.
JlabopaTopHast paboTa CUMTACTCS 3alIMIICHHON PH YCIIOBUH YAOBICTBOPUTEIFHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOTIPOCOB, TIPUBEICHHBIX B KOHIIE KKI0H paboThI B TaOOPaTOPHOM MPAKTHKYME, & TAKXKE BHIMOTHEHHS TECTOBBIX 3a/IaHUI IO TEME
paboThI HAa YCMOTpEHHUE TPEToAaBaTeNei.

MCTOJII/IKa 3a4ycTa 110 JUCHUIIIIMHE
3auer 1o JUCHUIUIMHE BBICTABIISICTCA IO PE3YJIbTaTaM CHCTEMATHYCCKOM pa6OTLI CTyAC€HTAa B TCYECHUC CEMECTPA.

MeroaHKa OICHKH 9K3aMeHa 110 JUCIUIUINHE

TeopeTndeckast 9acTh 3K3aMeHa 0 TUCIHUITIMHE MTPEACTABIIET cO00I KOMITIIEKC BOIPOCOB HA YCBOEGHHE IPOIIEHHOTO MaTepHraia -
TEPMUHBI, ONPEAETICHNUS, 3AKOHBL.

B pamkax TeopeTHdYecKoil 4acTh 00yJaroIuiics, Ui KaXXI0ro 3a1aHus, GOpMYIHPYET MPABHIbHBIC C €r0 TOYKH 3PESHHS OTBETHI.
3aaHne CUNTAETCS BBITIOJIHEHHBIM B TOM CITy4ae, €CITH JaHbl BEPHBIC OTBETHI Ha BOIIPOCHI. B MPOTHBHOM CiTydae 3aJaHue
CUHTAETCs] HEBBITIOTHEHHBIM.

IIpakTHyeckas yacTh K3aMEHa 10 AUCLHMIUIMHE IPEICTABISICT 3a/1a4, HAPABJICHHbBIC HAa BBIBICHUE BO3MOKHOCTH TIPAKTHYECKOTO
NPUMEHECHUS] KOHKPETHOT'O TEOPETHYECKOTO paszena.

DK3aMeH BBICTABIISIETCS C YIETOM PE3YJIHTATOB BHITOJIHEHHS TEOPETUIESCKON 1 TIPAKTHUECKON YacTel B COOTBETCTBUH C
NPUBEICHHBIMH HIKE TPSOOBAHHUSAMH.

5 (OTJIMYHO) >85 Bce 3a1aHus BBIIOIHEHBI B COOTBETCTBHH C TPEOOBAHUSAMHE, B IMOJHOM 00beMe W 0e3 OmHOoK.

4 (xoporo) 75+-84 Bce 3amaHus BEIONHEHBI B COOTBETCTBHH C TPEOOBAHMSAMHU, B 00BEME HOCTATOYHOM IS OOIIETo
(hyHKUIMOHUPOBAHUS CUCTEMBI MJIH BBITIOJHEHO J1Ba 3a/1aHHsI B COOTBETCTBUU C TPEOOBAaHHUAMH, B IOJIHOM 00Bbeme U 0e3 OLIMOOK.

3 (yOOBIETBOPHUTENBHO) 50+74 BrInosiHeHO He MeHee JByX 3aJaHMil B COOTBETCTBHHU C TPeOOBaHUSIMH, B 00BbEME
JOCTaTOYHOM JUIA 00IIeTo (hYHKIIMOHHPOBAHUS CHCTEMBI

2 (HEyHOBICTBOPHUTEIILHO) <50 BrimonHeHO MeHee ABYX 3aJaHUM B COOTBETCTBHU C TPEOOBaHMAMH, B 00beMe

JO0CTaTOYHOM JIs 06IL[6F0 CI)yHKI_II/IOHI/IpOBaHI/IH CUCTEMBI




HToroBblii 6ami 3a 3x3aMeH BBICTABIIACTCS 110 OLIEHKE Xy/IIel JacTu. B CIOpHBIX cioydasx IpenojaBaTenb BIPABe 3aaBaTh
YTOUYHSIOILKE BOIPOCHI U 1aBaTh JONOJHUTENIBHBIEC IPAKTUYECKUE 3aaHHUA.

7. YHEBHO-METOJUYECKOE 1 THOPOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOAY JIS)

7.1 Pexomenyemasi iuTEpaTypa

7.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTETH 3ariaBue W3narenscTBO, TOI
JI1.1 | Tpodumona Taucus Kypc ¢uzuku: yued. mocobue st HHKEeHep.-TeXH. CIell. BY30B Mocksa: Axagemus, 2010
HBanoBHa
JI1.2 | BukynoB CraHucnas ®dusznka: 3a1a4M ISl CAMOCTOST. PEIICHUS IS CTYICHTOB BCEX CIIEll. HoBocubupck: HTABT,
Buxroposuy, 04. 1 3204. hopM 00ydeHHSA 2011
Tpeiukuna Enena
TpanuesHa
JI1.3 | CurumoB Bnamucna | OnTuka. ®usnka aToma: 1a00paTOPHBINA MPAKTUKYM 10 (PH3HKE Hosocubupck: CI'YBT,
HBanoBuu, 2016
IIporonomnosa Huna
ITaBnoBHa
JI1.4 |Buxkynos C. B., dusmnka: cCOOPHUK 33124 Hosocubupck: CI'YBT,
Curnmos B. ., 2017
Tpeiakuna E. T.
JI1.5 | C.B. Bukymnos, B.1. Odusnka: yued. mocodue Hosocubupck: CI'YBT,
Curumos, E.T. 2017
Tpoiakuza, A.C.
Spocnasuesa
JI1.6 |Hwuxurenko AHatomuii |JlaGopaTOpHBIH IPAKTUKYM IO MOJNEKYISIPHON (pU3MKE: MPAKTUKYM Hosocubupck: CI'YBT,
I'eoprueuny, SIkoBneB 2019
Buagumup
Huxomaesuu,

CurumoB Buaaucias
NBanoBu4, TpbrIHKUHA
Enena TpanuesHa,
IIporonomnosa Huna
I1aBnoBHa, I'otoBaHOB
Muxann HukonaeBua

JI1.7 |Huxurenko AHatomuii |JlabGopaToOpHBIH IPAKTHKYM ITO MOJNEKYISIPHON (H3HKE: TPAKTHKYM Hogocubupck: CI'YBT,
I'eopruesuuy, SkoBies 2019
Buagumup
Huxkonaesuu,

Curumos Brnagucnas
WBanosuy, TpeiHKHUHA
Enena TpanuesHa,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun Hukonaeuu

JI1.8 | Huxurenko Anatonuii |JlabopaTopHBIN NPaKTHUKYM MO MEXaHUKE Hosocubupck: CI'YBT,
I'eopruesuny, SkoBieB 2018
Biagumup
HuxonaeBuu,

CurumoB Brnanucnas
WBanosuy, TpeiHKuHA
Enena TpanuesHa,
IIpoTononosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaunn HukonaeBuu

7.1.2. Jlono/HUTEIbLHAS JIITEPaTYpa

ABTOpBI, COCTaBUTENHU 3arnaBue W3narenscTBO, TOI
JI2.1 | Opnos Tpanuit JlabopaTopHBIif IPAKTUKYM 110 (PHU3HKE. DIEKTPUIECTBO, MATHETU3M Hosocubupck: HI'ABT,

BacunbeBuu, 2002

CunrokoB Muxauin

IlerpoBuu

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Hasnauenue Ob6opynoBaHue




JlabopaTopust onTUKU U (PU3MKU
aToMa - ydeOHast ayAuTOpHs IS

AynutopHas pocka; Kommnekt ydebHoit wmeGenm; JlaGoparopusle ycraHoBkH: OmpeneneHue
IJIaBHOTO (POKYCHOTO paccTosHHs JIMH3bI, OnpeneneHne nokasarems MPeJIOMIICHUS KHIKOCTeH ¢

TIPOBEICHUS mabopaTOpHBIX | ToMoIIbl0  pedpakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa TIPH  [OMOIIH

3aHATUH mudpaknuoHHON pemeTtky; OnpenesieHre KOHICHTPAIMM CaXapHBIX PAacTBOPOB C MOMOIIBIO
caxapumerpa, 2 mr.; OmnpeneneHue TeMmIepaTypsl packanéHHoro Ttena; VccienoBanue
JIMHEIYaToro CrieKTpa BOJOPO/IA H ONPE/ICIICHHs IIOCTOSHHOI Pundepra

YuebHas ayAUTOPUS 1t | AynuropHas 1ocka; KoMruiekT yaeOHoN Mebenn

MIPOBEICHUS 3aHATUH

JIEKIIMOHHOTO TUIIA

YuebHas ayIUTOPHS Ui | AyauropHas nocka; Kommiekt yueOHoi Medenu

TIPOBEICHUS MPaKTUIECKUX

3aHATHH

TTomermenue s | Kommnekr  ydebnoit mebemn; I[IK — 10 mT., nogkimoueHHBIX K cetd "HHTepHer" u

CaMOCTOSITENILHON paboTHI | 00ECTIEYHBAIOIMX ~ JOCTYI B JJICKTPOHHYIHO  HH(OPMAIIMOHHO-00pa30BaTCIBFHYI0  Cpexy

00yJaronxcs YHuBepcuTeTa.

YuebHas ayJAUTOpHs quist | AynutopHas nocka; Komrurekt ydeOHOM Mebenn; MynsTumenuitHoe o0opymoBaHHE: HPOEKTOP

MIPOBEICHUS 3aHATHUH | (CTaLMOHAPHBIN), 9KpaH (cTanuoHapHbIi), [1IK (mepeHocHOH)

JICKIITMOHHOI'O THUIIa




