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Kpanmudukanus O0akaJyiaBp

dopma o0ydeHus ouHast

OO6m1ast TpyaA0EMKOCTh 7 3ET

YacoB o yaeOHOMY ITaHy 252 Bupgs! KOHTpoOJI B ceMecTpax:
B TOM YHCIIE: SK3aMEHBI 2
Ay TOPHbIC 3aHATUS 124 3a4eThi |
caMmocTosTeNbHast pabora 82
4acoB Ha KOHTPOJIb 36

Pacnpezle.nelme YacCoB JUCHUIIVIMHBI 110 CEMeCTPpaM

Cemectp
(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) HUroro
Henens 152/6 19
Bun 3ansatuit vir | P | yn | pno| vo PIl
Jlexun 28 |28 |18 [18 |46 |46
JlabopaTopHbie 14 (14 |18 |18 |32 |32
[IpakTuueckue 28 |28 |18 |18 [46 [46
WHas koHTaKTHas 4 4 6 6 10 |10
pabora
HUroro ayn. 70 |70 |54 [54 124|124
KonraktHas pabora |74 (74 |60 |60 |134 |134
Cam. pabota 34 (34 |48 |48 |82 |82
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
MPUPOIHBIX SIBICHUSIX, IPUOOPETEHHBIX CTYCHTAMU, KaK IIPH U3y4E€HUHU IIKOIBHBIX KypCOB, TaK U B IOBCEIHEBHON
KHU3HU

2. MECTO JUCIIUMIVIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K NpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

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

2.2.1 | MexaHuka >KUIKOCTH U ra3a

2.2.2 | TeopeTnueckasi MEXaHUKa

2.2.3 [ O6mas 31eKTPOTEeXHUKA U SIEKTPOHUKA

2.2.4 | Texunueckass MeXaHHKa

2.2.5 | Texnonoruyeckas npakTHKa

2.2.6 | Opranuzanysi Mpou3BOJICTBA

2.2.7 | OCHOBBI TEXHUYECKOH dKCIUTyaTalluy 3aHUH U COOPYKEHUH

2.2.8 | IlpepauminoMHasi paKkTUKa

2.2.9 | MexaHnKa >KUIKOCTH U ra3a

2.2.10 | TeopeTnueckas MexaHHKa

2.2.11 | O6mast aMeKTPOTEXHNKA U JIEKTPOHHUKA

2.2.12 | Texauuyeckas MeXaHHKa

2.2.13 | TexHonoruueckas MpakTUka

2.2.14 | Opranu3zanus Ipou3BO/ICTBA

2.2.15 | OcHOBBI TeXHUUYECKOH KCILTyaTalluH 3aHUH U COOPYKEHUI

2.2.16 | IIpenaumnomMuas npakTuka

3. KOMIETEHI[UY OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIBTATE OCBOEHUS JUCHUTILIAHBI
(MOJIY.JIST)

OIIK-1: Cnioco6en pemiaTs 3a1a4u NPo¢)ecCHOHAIBHOM 1eATETbHOCTH HA OCHOBE HCIO0JIH30BAHUS TEOPETHYECKUX U
NPAKTHYECKHX OCHOB €CTeCTBEHHBIX U TEXHHYECKMX HAYK, 2 TAK/Ke MaTeMATHY€eCKOI0 anmnapara

OIIK-1.1: BrisBnenne u kiaccuukarist GU3MIECKAX U XUMHYECKHUX MPOIIECCOB, IPOTEKAIOIMNX Ha 00BeKTe IPo(hecCHOHATBHOM
JIeSITEIbHOCTU

OIIK-1.2: OmpexneneHue XapaKTepUCTHK (GU3MUECKOTO Ipolecca (SIBICHUS ), XapaKTePHOTO U 00BEKTOB PO(ECCHOHANBEHOH
JIeATENbHOCTH, Ha OCHOBE TEOPETHYECKOT0 (IKCIIEPUMEHTAIBLHOTO0) HCCIIEI0BAHNUS

OIIK-1.3: Onpenenenue XapaKTEPUCTHK XUMHUIECKOTO Tpoliecca (SBICHHU), XapaKTEPHOTO Ik 00bEKTOB MPOdeCCHOHATBHOM
JIEITEIIFHOCTH, HA OCHOBE SKCIIEPUMEHTAIBHBIX UCCIICIOBAaHHI

OIIK-1.4: IIpencraBnenne 6a30BBIX I TPO(HeCCHOHATBEHON chephl GU3NIECKHUX MPOLIECCOB U SIBICHHN B BU/IE MAaTEMaTHIECKOTO
(ux) ypaBHeHH:A(H)

OIIK-1.5: Br16op 6a30BBIX (HH3HUECKUX M XUMHUYECKHUX 3aKOHOB JJISI PEIICHHS 3a/1a4 IPO(ECCHOHATIBHON AESTEIbHOCTH

OIIK-1.6: PerieHne WHXEHEPHBIX 33734 C MOMOIIBIO MATEMAaTHYECKOTO alapaTa BEKTOPHOH alreOphl, aHATUTHYCCKOH TeOMETPHH

OIIK-1.7: Pemenne ypaBHEHHUH, OMICHIBAIOIINX OCHOBHBIE (PU3MYECKHE TIPOIECCHI, C TPUMEHEHHEM METOIOB JIMHEHHOI anreOps! 1
MaTEMaTHYECKOrO aHalIu3a

OIIK-1.8: O6paboTka pac4ETHBIX U AKCIICPUMEHTAIBHBIX JaHHBIX BEPOSTHOCTHO-CTATHCTHIECKUMH METOJAMHU

OIIK-1.9: PemieHre MHKEHEPHO-TEOMETPUYECKUX 3aa4 I'paduIeCcCKUMH CIIOCO0aMu




OIIK-1.10: Ouenka BO3AeHCTBHS TEXHOTCHHBIX ()AKTOPOB HA COCTOSHHIE OKPYXKAIOMIEH Cpebl

OIIK-1.11: OnpeneneHue XapaKTEPHCTHK MIPOLIECCOB PACIPENSIICHNs, MPEeoOPa30BaHUs U HCIOIB30BAHUS AIICKTPHUYCCKOH SHEPTHI
B DJICKTPUIECKUX IETISIX

B pe3yiabTaTe 0CBOCHUS JUCHHUIIIMHBI oﬁy'{aloumﬁcn JOJIZKCH

3.1 |3nath:
3.2 | Ymerh:
3.3 | Baagers:
4. CTPYKTYPA JUCHUIIJIMHBI (MOAYJIS)
Bun HaunMeHoBaHMe pa3e10B M TeM /BUJ 3aHATHS/ Cemectp | Yacos | Jlureparypa | IlpIlo
3aHATUSA / Kype AroT
Paznen Paszgen 1. ®uznueckue 0CHOBBI KJIACCHYECKO MeXaHUKH
Jlex Kunemaruxka /Jlex/ 1 2 J1.1 0
IIp Kunemaruka. Kunemaruka nocTynaTeIbHOrO ¥ BpalaTeabHOIO 1 1.4 0
JBIDKCHUS MaTEepUAbHOM TOUKH U TBepaoro tena. Pemenue 3amay /I1p/
Jla6 Kunemaruka. JlTabopartopHas padota 1. OCHOBBI METOIOB 00paOOTKH 1 4 J1.7 0
pe3ynbTaToOB U3MEepeHHU (pU3NIecKuX BenndnH. JlabopaTopHas padota 2.
Omnpenenenue MIOTHOCTH TeN MpaBUIbHON Gopmsl. /J1ab/
Cp Kunemaruxka /Cp/ 1 6 0
Jlex Hunamuka /Jlex/ 1 JI1.1 0
IIp Junamuka J[MHaMHKa MOCTYIATENbHOTO ABIKECHUS Tell. OCHOBHBIE 1 8 1.4 0
TEOpeMbI U 3aKOHBI. J[MHAMHUKA BPAIIaTeIbHOTO IBI)KCHHUS TBEPHOTO
Tena. PaboTa u sHeprus B Mexanuke. Pemnenne 3amay /Tlp/
JIa6 Junamuka JlaboparopHas padota 3. OnpeneneHue yCKOPEHUsI CHITBI 1 6 JI1.7 0
TshKecTH 1o criocoly beccenst. JlaboparopHast padora 4. OnpeneneHue
MOMEHTA MHEPIIMU MaXOBOTO KOJeca THHAMHISCKUM METOIOM.
JlabopaTopHast paboTta 5. V3y4eHre OCHOBHOTO 3aKOHA JTHMHAMUKU
BpAIIaTEeIIFHOTO ABIKCHUS C TIOMOIIBI0 MasTHHKa O6epOexa /J1ab/
Cp Hunramuka /Cp/ 1 8 0
Jlex MexaHngeckue KoneOaHus 1 BOJIHEI /JIex/ 1 J1.1 0
Ip MexaHngeckue KoiaeOaHus 1 BOMHEL. ['apMOHIYecKHe KOmeOaH!s. 1 4 J1.4 0
3aryxaromue konebanus. Cnoxxenne xonedbanuit. Pemenue 3amgaua /T1p/
Cp Mexanuueckue konebanus u BoaHbI /Cp/ 1 4 J1.7 0
HKP KonTpomnsHas pabota 1 /UKP/ 1 2 J1.3 0
Paznen | Pa3zpes 2. OCHOBBI MOJIEKYJISIDHOM (PM3UKH M TEPMOAHHAMUKH
Jlex MonekynsapHo-KuHeTHIecKas Teopus /JIex/ 1 6 J1.1 0
IIp MonexynspHo-KuHeTHYecKas Teopusi OCHOBHOE YpaBHEHUE 1 4 J1.4 0
MOJICKYJISIPHO-KMHETUYECKOI TEOPUH UACABHOTO Ta3a. DIEeMEHTHI
cratucTuku MakcBesia u bosbivana. Perienue 3amaq /TIp/
Jla6 MonekynsapHO-KHHEeTHYeCKas Teopus. JlaboparopHas pabora 6. 1 2 JIL.S 0
OmpeneneHne OTHOIICHHS YISIBHBIX TEINIOEMKOCTEH BO3/IyXa,
HU3MEPEHHBIX P TOCTOSHHOM JIABICHUU U IIOCTOSHHOM 00beMe METOI0M
Knemana u Jlesopma /J1a6/
Cp MonekynsapHo-KuHeTHUecKas Teopust /Cp/ 1 6 0
Jlex OCHOBBI TEpMOJAMHAMHKH /JIeK/ 1 JI1.1 0
JIab OcHoBbl TepMoauHaMUKH. JIaGopaTopHas padora 7. MI3amepeHue AHBbI 1 2 JIL.S 0
3BYKOBOI BOJIHBL,CKOPOCTH 3BYKa 1 K03 ¢duunenta [Tyaccona mo
($a3oBbIM cooTHOMIEHUSM. /J1ab/
IIp OCHOBBI TEPMOIUHAMIKH. AHAJIN3 IEPBOT0 M BTOPOT0 HAYAI 1 4 1.4 0
TepMoarHaMuKky. TerutoBbie MammHbl Pemenune 3amnay /Ilp/
Cp OcHoBbl TepMoAuHAMUKH /Cp/ 1 JI1.6 0
HKP Konrponbhas padota 2 /UKP/ 1 2 JI1.3 0
Paznen | Paspen 3. DiekTpuyecTBO
Jlex Onekrpoctatuka /Jlek/ 1 4 JI1.1 0




JIab Onextpoctaruka. JJaboparopnas pabora 8. MccnenoBanue 4 J12.1
anexTpuyeckoro noss. JlaboparopHas pabora 9. OnpeneseHne eMKOCTH
KOHJICHCAaTOPOB METOAOM OaJTICTHYECKOTO TabBaHOMeTpa /J1ad/
Ip Onexrpocrarndeckoe noie. HanpsokeHHocTs U noreHuuan. Ipunnun 2 JI1.4
cynepnosuuuu. Ilpumenenue reopemsl I'aycca nis pacyera
AIEKTPUYECKHX MOJIEH. DIEKTPOEMKOCTh YeIHHEHHOTO IIPOBOHUKA U
IUTOCKOTO KOHZEHCATOPa. DHEPTHs 3JIEKTPOCTATHIECKOTo Mmojs. PerreHne
3amaq /Tlp/
Cp Onextpocraruka /Cp/ 4
Jlex OnextpoauHamuka /JIex/ 4 J1.1
J1ab OnekrpoauHamuka. JlaboparopHas pabora 10. M3mepenne 2 J12.1
COIPOTHBIICHUS METOIOM YPaBHOBELIEHHOTO MOCTHKa /J1ab/
IIp Onexrpoaunamuka. [locrosunsiit Tok. 3akonsl Oma. K.I1. /1. nctounuka 2 1.4
MOCTOSTHHOTO TOoKa Penenue 3amau /T1p/
Cp Onekrpoauaamuka /Cp/ 4
Paznen | Pa3zgen 4. DiiekTpoMarHeTusm
Jlek MarnuTocratuka /JIex/ 2 J1.1
IIp Marnurocraruka. MarautHoe none. 3akoHbl Amrepa, buo — CaBapa — 2 JI1.4
Jlarutaca u monHoro Toka. Cuna Jlopenna. /IBuxenue 3apskeHHbBIX
4acTHUI] B MAaTHUTHOM moJie. Peenne 3amayq /IIp/
JIab MarnuToctatuka. JlJaboparopras pabora 11. Onpenenerue 2 2.1
TOPU3OHTAJBHON COCTABIIAIONICH MarHUTHOro Houist 3emin /J1a6/
Cp Maruutoctatuka /Cp/ 6
Jlex MaruutHas naaykuus. Teopust MakcBenia Ajist 371€KTPOMarHuTHOTO 4 JIT.1
oyt /JIex/
Ip MaruutHas unykuus. Teopus MakcBesuia 1U1sl 31€KTpOMarHuTHOrO 4 JI1.4
moJst. SIBNeHne 3MeKTpOMarHuTHON HHAYKIH. CaMOUHIYKITHS.
WHIYKTHBHOCTD. DKCTPATOKH 3aMBIKAaHHS M Pa3MBIKaHHS JICKTPHICCKON
nenn. KonebaTenpHBIN KOHTYp. DIeKTpOMarHUTHBIE KosreOanus Perrenne
3amaq /Tlp/
Cp MarnutHas uanykuus. Teopus Makcsemia 115l 9J1€KTpOMarHuTHOIO 6
mosist /Cp/
HKP Konrponbhas padota 3 /UKP/ 2 JI1.3
Paznen Paszgen 5. Onruka
Jlex Ousnueckas ontuka /Jlex/ 6 JI1.1
IIp Ousnueckas ontrka OCHOBHBIE 3aKOHBI T€OMETPUIECKON ONTHKH. 6 1.4
Wntepdepenuns u nudpaxuus ceeta. [lonsgpusanus ceera Pemnenne
3amaq /Tlp/
JIa6 Omsnueckas ontrka JlabopatopHas padora 12. OnpeseneHue TIaBHOTO 6 J1.2
(okycHOro paccrostHust 1uH3. JlabopaTopHast pabora 13. Onpenencaue
MOKa3aTeJIel IPETIOMIICHHUS JKUIKOCTEH C TOMOIIBIO pedpakTomMeTpa
A00e. JTabopatopHas padota 14. OnpenescHre UTHHBI BOTHBI
M3Ty4deHUs Ja3epa IpH HOMOIIHN TU(paknnoHHOil penrerku /J1ab/
Cp @duznygeckast onrtuxa /Cp/ 10
Jlex KganToBas ontuka /JIex/ 2 JI1.1
IIp KBanToBas onrtuka 3aKOHBI TEIUIOBOTO U3ITydeHH U (hoTodddexTa 2 JI1.4
Perienue 3agayu /I1p/
JIab KsanroBas onrtuka. Jlabopatopnas padora 15. Onpenenenue 2 JI1.2
TeMITepaTyphl PaCKAIICHHOTO TeJla ONTHYECKHM MeTonoM /JIad/
Cp KsanToBas ontuka /Cp/ 12 JI1.2
HKP KonTpomnsHas padora 4 /UKP/ 2 JI1.3
Paznen | Pa3zgen 6. ATomuas u sizepHasi pu3uKa
Jlex Crpoenue aroma /JIek/ 2 JI1.1
IIp Crpoenue atoma KBaHTOBast Mprpoia CBETa U BOJIHOBBIE CBOMCTBA 2 JI1.4
yactur Perrenue 3amaq /Tlp/
JIa6 Crpoenne aroma JlaboparopHas pabora 16. I'pagynpoBka 2 JI1.5
MOHOXpPOMATOpa MO CIIEKTPY UCITyCKaHMsI aTOMOB pTyTu. MccaenoBanue
CIIEKTPOB UCITYCKaHUS BOJOPO/IA H ONPE/ICIICHHE MTOCTOSHHOM
Panbepra /J1a6/
Cp Crpoenne atroma /Cp/ 4
Jlex SAnepuas ¢pusuka /Jex/ 2 JI1.1




IIp SAnepHas ¢usnka 3aK0oH paAuOaKTUBHOTO pacnaja. SnepHsle peakuu 2 2 J1.5 0
Pemenue 3amgaq /Tlp/

Cp Snepuas ¢pusuka /Cp/ 2 6 JI1.5 0

HKP Konrtponbhas padota 5 /UKP/ 2 2 JI1.3 0

5. COJEPKAHME JUCHUILINHGBI (MOAYJIST)

Pasznen 1. dusndeckue OCHOBBI KJIACCUYECKON MEXaHUKHU

Tema 1.1. Kunematuka

OneMeHTH! KUHEMaTHKU. Mozaenu B MmexaHuke. CucteMa otcueta. IlocTynarenbHoe ABUXKEHUE TBEPIOTO Tela. TpaeKkTopus, AI1HA
MyTH, BeKTOp nepeMenieHus. CKOpocTb ¥ yCKOPEHUE TOUKU KaK IPOM3BOIHBIC paJuyca-BeKTopa 1o BpemeHu. HopmanbHOE U
TaHTCHIMAJbHOE YcKopeHus. Kiaccuukanus BUIOB ABHKCHHS.

Tewma 1.2. lunamuka

Tpu 3axona nuHamuku Herotona. IToHATHS Macchl U cuilbl. Bubl cuil B MEXaHUKE: TPEHUs, yIPYTOCTH U TATOTeHU. MMITynbe Tena.
Mmnynbe cunbl. BHenHue 1 BHyTpEeHHHE CUIIBI. 3aKOH COXPaHEHUs MITYJIbCca MEXaHW4ecKoi cucteMsl. LlenTp Macc (LIeHTp
MHEPLMH) MEXaHUYECKOIN CUCTEMBI U 3aKOH €T0 JBMKEHMUSL.

PaboTa ocTOSHHON M IepeMEHHOH CHIIBI. BrIpaxkeHIe paOoThI CHIIBI Yepe3 KPHBOJIMHEHHBINH HHTErpasl. MONITHOCTE. DHEPTus Kak
YHHUBEpCaJIbHas Mepa Pa3IU4HbIX (JOPM ABMKEHHS U B3auMojeicTBusA. KuHeTHueckas sHeprus MeXaHUIeCKOH CHCTeMBI. 3aKOH
COXpaHEHHsI MEXaHMYECKON SHEPTHH U €r0 CBSI3b C OJHOPOAHOCTHIO BpeMeHH. Y 1ap abCONIIOTHO YIPYTUX U HEYIIPYTUX Tell.
MoMeHT uHepLIH TBEPAOIo Tena OTHOCUTENBHO ocH. ITpumepsl ero Beruncnenus. Teopema Ilteitnepa. Moment cuiibl. OCHOBHOE
YpaBHEHUE JUHAMUKU BPaIlaTEIbHOIO IBUXKEHUS TBEPJOrO TeJla OTHOCUTENIBHO HEIIOABUKHON OCH. 3aKOH COXPAHEHHSI MOMEHTA
UMITYJIbCA U €T0 CBSI3b C U30TPOITHOCTHIO MPOCTPAHCTRA.

3aKoH BCEMUPHOTO TAroteHus. [loreHnuanbHas 3Heprust MaTepUualbHON TOUKHM BO BHEIIHEM CHIJIOBOM I10JIE U €€ CBSA3b C CUJIOH,
JIEHCTBYIOIIEH Ha MaTepUAIbHYIO TOUKY. 3aKOH COXPaHEHHUS MEXaHUYECKOW PHEPTHH U €T0 CBSI3b C OJJHOPOIHOCTHIO BPEMEHH.
JlaBneHne B )KUAKOCTH U rasze. EAuHUIBI n3MepeHus gapienus. 3akonsl [lackans u Apxumena. TeueHne uaeanbHOM KUIKOCTH.
YpaBHeHHE HEpa3pbIBHOCTU. Y paBHEeHUE bepHyun U cnecTBuUs U3 Hero. TeueHue Bsi3kon xkuakoctu. @opmynsl HeioToHa u
Crokca. KoaddpureHT BI3KOCTH U METOJIBI €T0 OIPEICICHHS.

Tema 1.3. Mexanmueckne KoyeOaHHUS 1 BOTHBI

T'apmonuueckue konebaHus U UX XapakTepucTuku. JuddepeHunanbHoe ypaBHeHHE TapMOHHUECKUX KonebaHuid. I1pykuHHBIH,
(u3MYeCKUil 1 MaTeMaTHYECKUI MasTHUKH. DHEPIUsl rapMOHHYECKUX KoieOanuit. Clo)KeHUE TapMOHHUYECKHUX KOJIeOaHHH OTHOTO
HaIpaBJIeHUs] U OJMHAKOBOM 4acTOThl. buenue.

CroxeHHs B3aUMHO NEPHIeHIUKYIIPHBIX Konebanuit. @uryps! JInccaxy. 3aTyxaronye 1 BIHYKAeHHbIe KoaeObanus. PesonaHc.
BonHoBbIe iporiecchl. MexaHn3M 00pa30BaHUs MEXaHUYECKHX BOJH B YIIpyroi cpene. [IponoabpHbIe U OIIEPEYHBIC BOIHBI.
YpaBHeHHe IIIOCKOI Oerymel BoHBI. [JJIiHA BOJIHEI X BOJIHOBOE YHCIIO.

Paznen 2. MonekynsapHas ¢pu3uKa 1 TEpMOJIUHAMUKA

Tema 2.1. MonekynsipHO-KMHETHYECKas TEOPUS

OnbITHBIE 3aKOHBI UICANIBHBIX ra3oB. YpaBHeHue Knanelipona-Menneneesa. OcHoBHoe ypaBHeHue MKT uneanbHbIX razos.
Cpensss KHHEeTHYIecKasi SHePrust MOJNeKyll. MoIeKyIsIpHO-KMHETHYECKOe TOJKOBaHNE aOCOIIOTHON TeMIIepaTypHl.

DJIeMEHTBI CTATUCTUYECKOH (pU3UKH. 3aKOH MakcBeluia I pacipeielIeHHs] MOJIEKYIT HIEaIbHOTO Ia3a 10 CKOPOCTSM.
Bapomerprueckas Gpopmyna. 3akoH boxbiiMaHa [uIs paciipeeeH s YacTUI] BO BHEIITHEM MTOTEHIIMATIBHOM 11oiie. CpeaHee 9HcIio
CTOJIKHOBEHHH M CPEeTHSSA AITHHA CBOOOAHOTO Mpodera MOJIeKyIl.

OmnsbitHOEe 06ocHoBanue MKT. Tuddysus, TemnonpoBoJHOCTb U BHYTpeHHee TpeHue. 3akoHbl Puka, Pypbe u HpioToHa.

Tewma 2.2. TepMoanHaMuka

Buytpennsist sHeprus. Uucno creneHei CBOOOIB MOJIEKY1. 3aKOH PAaBHOMEPHOTO PACTIPE/ICIICHHUS SHEPTHH IO CTETIEHSIM CBOOOIBI.
IlepBoe Havano TepmMoanHaMUKH. PabGoTa rasa mpu u3MeHeHHH ero o0beMa. TemIoeMKoCcTs MaKpoCcHCTeMBbl. MossipHast
TEMI0EMKOCTb. 3aBUCUMOCTb TEIIOEMKOCTH UEAIBHOTO Ta3a OT BUja npoliecca. [IpuMeHeHne nepBoro Hayaaa TEPMOJIUHAMUKH K
n3omnporneccaM. AnuabaTHbIi mporecc. Y paBHeHue [Tyaccona.

Kpyrossie mponeccel. O6paTumsie n HeoOpaTuMble mponecchl. Lnkin KapHo u ero k.IL.a. [urd uaeansHOro rasa. Bropoe Hagano
TepMoauHaMuKu. [loHsATHE 06 SHTpONUH, €€ CTATUCTHYECKOE TOJIKOBAHHE.

Cutbl 1 IOTEHIMAIbHAS SHEPTUSI MEXMOJIEKYIISIPHOTO B3auMoeHCTBHA. D PEKTUBHEIN TaMeTp MOJIeKyll. Y paBHeHne BaH-znep-
Baanbca. ®a3osbie nepexoanl 1 u 2 poxa. Kputmueckoe cocrosiaue. TpoiiHast Touka. OcOOEHHOCTH TBEPIOTO U KUIKOTO COCTOSHUIMA
BemecTBa. [ToBepxHOCTHOE HaTsLKeHHe. CMadnBaHKe. KanuispHele sSBICHUS.

Pa3nen 3. DnexrpuuecTso

Tema 3.1. Dnexkrpocraruka

3akon Kynona. Hanpsi’keHHOCTb U CUJIOBBIE JIMHUY HANPSHKEHHOCTH 3JIEKTpUdecKoro nois. [IpuHnun cyneprno3unuu
anexTpuueckux nonei. [pumep pacuera HanmpsXKEHHOCTH OIS, CO3AaBacMoil cucTeMoi 3apsaoB. [IoTok BeKTOpa HaNPSKEHHOCTH
anexkTpudeckoro noiisa. Teopema Ocrporpanckoro-I'aycca

PaboTa cuit 21eKTpUYECcKOoro Mot Mo IMepeMeNIeHuIo 3apsiaa. Lupkymsnus BeKTopa HanpsbkeHHOCTH. [loTeHIMansHbIi XxapakTep
ANIEKTPOCTATUUECKOro Nod. [ToTeHnunan 3nekTpu4ecKkoro nojist. DKBUMOTEHI[HAIbHbIE TOBEPXHOCTU. CBA3b MOTEHLIMANA C
HAINpPSHKCHHOCTHIO TIOJIS. DIEKTPUIECKOe 0JIe B TUAIEKTPUKaX. THITBI INAICKTPUKOB. Busl monmspu3annu. BexTop momspusanny.
IIpoBOAHNKH B 3IEKTPOCTATHYECKOM IToJIe. DIEKTPOEMKOCTh MpoBoaHUKa. KoHneHcaTops! 1 nx Buasl. PopMyiia IIOCKOTO
KoHzeHcaTopa. CriocoObl COeqUHEHUST KOHACHCATOPOB B OaTtapero. DHeprus sJeKTpocTaTudeckoro mosst. O0bEMHas MIIOTHOCTh
SHEPruM.

Tema 3.2. DnexkTpoauHaMuKa

IocTosHHBIN 2MeKTpUYecKui TOK. Bunbsl Hocureneif 3apsna B pa3nuuHbIx cpegax. Cuna Toka. Bexrop mnotHoctu Toka. 3/1C




UCTOYHMKA TOKa. 3akoH OMa /IS y9acTKa U MoaHoH nernu. COompoTUBICHHE U IPOBOJUMOCTS MIPOBOIHUKOB, MX TeMIIepaTypHas
3aBUCHMOCTb. PacueT conpoTHBIEHUH P Pa3IMYHbIX BUAAX COETUHEHHH.

PaboTa 1 MOIITHOCTH AMIEeKTpHUYecKoro Toka. 3akoH J[xoynsa-Jlenna. [IpaBuna Kupxroga n npuMeHeHne UX K pacueTy
Pa3BETBIEHHBIX LIEHEH.

Paznen 4. DnexkrpoMarneTusm

Tema 4.1 Maraurocratuka

MarnutHoe nosne. Uaaykuus MarHUTHOTO 1ot CHITOBBIE TIMHUK MarHUTHOTO TOJISL, €r0 BUXPEBOU XapakTep. 3akoH Ammepa Juis
CHWJIBL, AEUCTBYIOLIEH HA MPOBOIHUK ¢ TOKOM. [IpaBuio neBoit pyku. MarHuTHbIM MOMEHT KOHTYpa ¢ TOKOM. KOHTYp ¢ TokoM B
MarHuTHOM moye. [IpuHnmn paboTs! anekTpoasurarens. 3akoH bro-Casapa-Jlammaca u ero mpuMeHEHHE K pacueTy MarHUTHBIX
noseit (IpSMOTo U KPYTOBOTO TOKOB).

CuJibl B3aMMOICHCTBHUS MTapaJlIeIbHBIX TOKOB. 3aKOHBI AMriepa. [IBIbKeHHe 3apsyKeHHBIX YaCTHLl B MAarHUTHOM nosie. Cuna
Jlopenna. upkymnsuus Bekropa H u B. 3akoH nosHoro Toka. MarHuTHOe 1osie cojieHou 1a M Topouaa. [1oTok BeKTopa MarHUTHOM
unaykuuu. Teopema I'aycca ans nosst B. Ilotok Bekropa B yepes conenounn.

Tema 4.2. MarautHas nanykiusa. Teopus MakcBenia A7t IeKTPOMarHUTHOTO MO

PaboTa 1o nepeMelieHnIo NPOBOAHMKA U KOHTYpa ¢ TOKOM B MarHUTHOM MoJje. DIeKTpOMarHUTHas HHAYKIMA. 3akoH Dapanes u
€ro BBIBOJ] M3 3aKOHa coxpaHeHus sHepruu. [Ipasuno Jlenna. fBnenue camounaykunu. MHIykTHBHOCTH KOHTYpa. D/1C
CaMOWHIYKIWU. B3anMHas HHIYKIHS.

MarnuTHOe 1oJjie B BelecTBe. THIlbl MarHeTUKOB (1a-, napa- u (eppoMarHeTuku), ux pusndyeckas npupoaa. HamarHuueHHOCTb.
MarunutHas npoHuniaeMocTs Bemectsa. OcHoBbl Teopuu MakcBesuia. Tok cMelienus. YpaBHeHus: MakcBeia B MHTEIpalbHOM
dhopwme.

ITonsTue o mepeMeHHOM ToKe. OMUYECKOE, peaKTHBHOE (EMKOCTHOE M MHIYKTUBHOE) U IIOJIHOE COMPOTHBIICHHUS 1SN TIEPEMEHHOT0
Toka. 3akoH OMa Juis ey NepEeMEHHOr0 TOKa. MOIIHOCTh, BhlJeNsieMast B LIENH EPEMEHHOTO TOKa.

OnexTpoMarHUTHBIE KosieOaHms. ["apMOHIYECKHe, 3aTyXafoONHe 1 BEIHYK/IeHHEIE KoeOanus. [loHaTie o pe3oHaHce.
DJEeKTpOMarHUTHBIE BOJHBI M UX cBolcTBa. [1Ikama 3eKTpoOMarHUTHBIX BOJTH.

Paznen 5. Onrtuka

Tema 5.1. @usnyeckas onruka

OCHOBHBIE 3aKOHBI T€OMETPUUCCKOM ONTHKU. AOCOIIOTHBIN U OTHOCUTEIBHBIN ITOKa3aTeN! mpenoMiIeHus. VX pusndeckuii cMBICI.
SIBneHue nonHoOro BHyTpeHHero orpaxkenus. CeroBosl. Chepuueckue sepkana. Popmyna 3epkaina. [locrpoenune n3oopaxxeHui.
Tonkwue mua3bl. @opmyna muH3BL. [TocTpoeHne H300paKeHHH.

BoutHOBas 35IeKTpOMarHUTHAS IPHPOAA cBeTa. KOrepeHTHOCTh 1 MOHOXPOMAaTHYHOCTh CBETOBBIX BOJH. Bpems u mmiHa
KorepeHTHOCTH. [IpocTpancTBeHHas korepeHTHOCTh. UHTepdepenuus ceta. MeToap! HabmoaeHus nHTepdepeHuun ceeta. Pacuer
unTepdepeniyu B onbite FOHra. MHTEpdepeHnus cBeTa B TOHKUX IJIeHKaX. [10710Ckl paBHOH TONIIMHEI M PABHOTO HAKJIOHA.
Kompma Hetotona. IIpuMenenne nHTEphEepeHIINN B HAyKe ¥ TEXHHUKE.

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

Ilonspusanus ceera. EcTecTBEeHHBIN U MOIAPU30BaHHbIN cBET. 3akoH Maitoca. Ilonspusanus cBeTa Ipyu OTPaXKEHUU U
MpeJIOMIIEHUH Ha TPpaHuIle ABYX AUAIEKTPUKOB. 3akoH bprocrepa. [IBoitHoe nydenpenomuenue. Ilpuzma Hukons. [onsapouas u
HONAPHU3ALIOHHBIE IPU3MBI.

HckyccrBenHas ontrdeckas anmzoTponws. Dddextsr Keppa n @apanes. OnTrdeckn akTHBHBIE BeIecTBa. Jlucmepcus cera.
OneMeHTHI 3IeKTPOHHOM Teopuu aucnepcuu ceera. [lormomenue (abcopOiust) ceta. 3akoH byrepa.

Tema 5.2. KBanToBas onTuka

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

SBnenue pororddexra. Buenrnuit porospdext u ero 3axkonsl. DoToHsl. YpaBHeHHe DHHIITENHA I BHEIIHET0 GoTodddexra.
Macca n ummynsc ¢otona. Jlasinenue ceera. OnbiTel JIeGenena. Jlasepsl, mpuHIMI JeHCTBHSA, YCTPOHCTBO U IIPUMEHEHUE.

Paznen 6. ATomHas u sigepHast puznka

Tema 6.1. CtpoeHue atoma

Mopemn atromoB TomricoHa u Pesepdopaa. DMmupraeckre 3aKOHOMEPHOCTH B CIIEKTPax UCITYCKAaHHS M TOTJIOMICHHS aTOMOB.
®opmyna Punbepra. JInneituarsiii ciekTp aroma Bogopoaa. OCHOBHBIE CEPUH CIIEKTPAIBHBIX JINHAN.

Bonna Jlyu ne Bpoitns. OnpiTHOE 000CHOBaHHE KOPIYCKYJISIPHO-BOJIHOBOTO Tyallu3Ma CBOMCTB BemecTBa. COOTHOLICHHUS
HeonpezienieHHocTel ['eli3enOepra kak NMposiBIeHHE KOPITyCKYISIPHO-BOJIHOBOTO JIyaln3Ma CBOHCTB MaTtepuu. BonHoBas GpyHKuus n
ee craTucTuuecKuil cmeici. YpaBHeHue IlIpénunrepa s cTalioHapHBIX COCTOSHUM.

Ioctynater bopa. BopoBckas Teopust aroMa BOIOPOAa U BOZOPOJONOT0OHOT0 HOHA. ATOM BOJOpPO/ia B KBAHTOBON MEXaHHKE.
KBanToBsle unicna. Criul anextpoHa. CrinHoBoe kBaHTOBOe uncio. [Tpunnun Iaynu. Pacnipenenenue aneKTpOHOB 1O COCTOSTHUSIM.
Tema 6.2. SinepHas ¢pusnka

PertreHosckue criekTpsl. 3akoH I'. Mosnu. [Tornomierune, COHTaHHOE U BRIHYXICHHOE H3nydeHue. [loHsTHe 00 onTHIecKux
KBaHTOBBIX FeHepaTopax (ITa3epax). Pasmep, cocTas u 3apsi aTOMHOro aapa. MaccoBoe u 3apsiioBoe uucia. Jleekt Maccsl 1
SHEprus CBA3M sApa.

B3auMoseiicTBue HyKJIOHOB U MIOHSTHE O CBOMCTBAX U IPUPOJE sAEpHBIX cuil. Mojenu aapa. PanuoakTuBHOE U3IydEHHE U €TI0
BUJIBL. 3aKOH PaJHOaKTUBHOTO paclana. 3aKOHOMEPHOCTH U IMIPOHCXOXKACHHUE anb(a, OeTa - U TaMMa-H3IydeHUs] aTOMHBIX saep.
ITonsTHE O AAEPHBIX PEaKIHMAX U UX OCHOBHBIX TUNaX. McKkyccTBeHHas paluoakTUBHOCTD. [lenenue Tsokensix saep. Lennas
peakmust neneHus. [loHaTHe o siepHoi SHepreTuke. Peakist cHHTe3a aTOMHBIX siiep. [IpobieMa yrpaBisieMbIX TepMOSACPHBIX
peakiuii. DneMeHTapHbIe YacTHIBL. VX Kraccupukanus.




6. POHJI OHEHOYHBIX CPEJICTB

6.1. Hepeqeﬂb BHU/I0B OLICHOYHBIX CPEACTB

Brinonnenue u 3amuTa 1a00paTopHBIX padoT
BerinonHeHne caMOCTOSTEIBHBIX PadoT

3auer

OK3aMeH

6.2. TeMbl MUCbEMEHHBIX PadoT

6.3. KoHTpoJIbHBIC BOIIPOCHI U 3aJaHUS

OIIK-1: Cniocoben pemats 3a1a4u MpodecCHOHANBHON e TEHOCTH Ha OCHOBE HCIIONIE30BAHUS TEOPETHUSCKUX M MPAKTHISCKUX
OCHOB €CTCCTBCHHBIX U TEXHUYECKUX HAYK, 4 TAKKE MAaTEMATUICCKOI'O armnapara

1 cemectp

OTKpBITHIE BONIPOCHI

Bompoc Nel

Omnummre, Kak MEHsIeTCs INIOTHOCTD I'a3a PY U3MEHEHUN TeMIepaTyphl U naBieHus. Kakue ¢pusnueckue cBoiicTBa raza
OIPENIEISIOT €r0 MOBEACHHE B 3THX YCIOBHSAX?

Ortsert: [Ipu yBenuueHUU TeMIepaTypsl ra3 pacmupsaeTcs, YT0 IPUBOAUT K YMEHBIICHHIO €T0 IIOTHOCTH. 1Ipu noBbIIeHHN
JIaBJICHUS I'a3 CKMMAETCS, YBEIMUMBAs CBOIO INIOTHOCTH. OCHOBHBIE CBOMCTBA T'a3a, KOTOPBIE ONPEEISIOT €ro IOBEICHNUE,
BKJTFOYAIOT CPEHIOI0 KHHETHYECKYIO SHEPTUIO MOJIEKYI (TeMIepaTypa) ¥ CHITy MEeKMOJIEKYIIAPHOTO B3aNMOJICHCTBHUS (IaBICHHE).
Bonpoc Ne2

OObsicHUTE, IOUeMy ITPU JBI)KCHUH CYJJHA Ha IOBOPOTE KOPITYC HAKJIOHSETCS BHYTPb MOBOPOTa. Kakue CHiIbl BBI3BIBAIOT 3TOT
HaKJIOH ¥ KaK OHH BIIUSIIOT HA YCTOHYMBOCTD CyaHa?

OrtBet: HaxiioH xopryca CyiHa BHYTPb IIOBOPOTA BEI3BAH JICHCTBHEM LIEHTPOCTPEMHUTEIBHBIX CHJI, BOSHUKAIOIINX IIPH ABMKECHUN
10 KpUBONMHENWHOH TpaekTopun. Korma cyqHo moBopadnBaeT, HEHTPOCTPEMUTENbHAS CHIIA TSHET €ro K IIEHTPY TOBOPOTa,
3aCTaBIIsIsL KOPITYC HAKJIOHSTHCS BHYTPb. DTOT HAKJIOH KOMIICHCUPYETCSl CUIIaMH TUIaBy4ECTH, ICHCTBYIOLIMMH CHHU3Y BBEPX,
KOTOPBIE CTPEMSATCSI BEPHYTh CYIHO B BEPTHKAIBHOE MOIOKEHUE. Y CTONYMBOCTD CYJJHA 3aBHCHUT OT COOTHOIICHHS ATUX CHII: 9YeM
CHJIbHEE HAKIJIOH, TeM OOJIBIIE BEPOSITHOCTD OTEPH YCTOWYNBOCTH. BaxHBIMHU (hakTOpamu, BIUSIOMIMMH Ha YCTOMIHBOCTB,
SIBJISIIOTCSI BBICOTA LIEHTPa Macc Cy/Ha, JopMa KopIyca U paclpeaeeHue rpy3a.

3aKpHITEIE BONPOCHI C OJTHUM NIPABMIIEHBIM OTBETOM

Bomnpoc Ne3

Kakoii 3aK0H OIMCBIBACT 3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(hOpMaliy py>KUHbI?
a) 3aKOH BCEMUPHOT'O TATOTEHUS

b) 3akon I'yka

¢) 3akon Oma

d) 3akon boitna-MapuoTta

IMpaBunbHEIT 0TBeT: b) 3akoH ['yka

Bompoc No4

Kaxoe ycTpoiicTBo peodpas3yeT MeXaHHIeCKYI0 SHEPTHIO B 3JIEKTPUIECKYIO?
a) luHamo-MammHa

b) Tpauncdopmarop

¢) AKKyMyJsiTOp

d) Korgencarop

IIpaBusbHbIA OTBET: a) JJuHAMO-MamInHA

3aKpBITBIC BOITPOCHI C HECKOJIbKMMU MTPABUJIbHBIMU OTBECTAMHU

Bomnpoc Ne5

Kaxwue 13 mepeuncIeHHbIX CBOMCTB XapaKTepHBI I peppOMarHUTHBIX MaTepPHAIOB?
a) Bbicokas aIeKTponpoBoOJUMOCTh

b) CriocoOHOCTH COXPaHATh OCTATOYHYI0 HAMArHUIEHHOCTh

¢) Huskas MarHuTHas IPOHHUIIAEMOCTb

d) Hanmuume momeHOB

IIpaBunsHbIE OTBETHL: b, d

Bonpoc Ne6

Kaxkue BeTMYMHBI SBISIOTCS OCHOBHBIMH NTApaMETPaMHU COCTOSHHS TEPMOIMHAMHYCCKOW CHCTEMBI?
a) Temmeparypa

b) O6Bem

¢) Maccogas nous

d) laBnenue

¢) CxopocTb

IIpaBusbHBIE OTBETHL: a, b, d




BOHpOCLI Ha YCTAaHOBJICHUEC ITOCJICA0BATCIbHOCTH

Bomnpoc Ne7
YcTaHoBHTE NMPaBUIBHYIO TOCIEI0BATENBHOCTD CTAANN ABMKEHUS Teja, OPOLIEHHOTO TOPU3OHTAIBHO ¢ HEKOTOPOH HayaubHON
CKOPOCTBIO.

1. Teno nBuXkeTCs paBHOMEPHO BJIOJIb TOPU3OHTAIHLHON OCH.

2. Teno HauMHAET JBUTATHCA MO ACUCTBUEM CHIIBI TSKECTH.

3. Teno AOCTUIIIO MOBEPXHOCTH 3€MJIH.

4. I'opusoHTanbHOE NBUKEHHUE 3aMENIISIETCS. M3-3a COIIPOTHUBIIEHUS BO3LyXa.

IIpaBunbHas nocnenoBaTeNbHOCTh: 1| -4 — 2 — 3

Bompoc Ne§

YcTaHOBHTE NTOCIEAOBATENIFHOCTD ICHCTBHI IPH M3MEPEHNH 3JICKTPHIECKOT0 COPOTHBICHHS PE3UCTOpa METOIOM aMIIepMeTpa 1
BOJIBTMETPA.

L. INoaxmo4nTh UCTOYHUK MUTAHUSL.

2. W3MepuTh HalpsHKEHHE Ha PE3UCTOPE.

3. IMoaxirounTh PEe3UCTOP MOCIECAOBATEIHHO C AMIIEPMETPOM U BOJIBTMETPOM.

4. Wzmeputh crily TOKa B LEMH.

5. PaccunTate comnpoTuBieHHE 1O 3akoHYy OMa.

IIpaBunbHas nocnenoBaTenbHoOCTh: 1 -3 54 —2 — 5
Bormpocs! Ha ycTaHOBIEHHE COOTBETCTBHS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBUE MEXKIY GU3MUECKUMH BEIMYMHAMH U UX CUMBOJIaMH B MexyHapoHoi cucteme eaunull (CH).
dusnueckas BeIuYMHA Cumsour
a)yCmma 1) F

b) Pabora 2) W

¢) MomHocTh 3)P

d) Onexrpudeckuit 3apsn 4)Q
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

Bomnpoc Nel0
YCcTaHOBHTE COOTBETCTBHE MEXY (PU3NUECKIMH SIBICHUSMH U YCTPOUCTBAMH, HCIOIB3YIOIMIUMHE 3TH SIBICHUSL.
PusnyecKkoe sSBICHHUE VYerpoiicTBo

a) DIeKTpOMarHUTHasE MHIYKIHS 1) Tpanchopmarop
b) ®oTordpdext 2) ComHeuHast Garapes

c) Pezonanc 3) LC-xonTYD

d) TepmoOaIEKTPHUIECTBO 4) Tepmonapa

[IpaBunbHOE COOTBETCTBUE:

a)— 1)

b) — 2)

c)—3)

d)—4)

2 cemectp

OTKpHBITHIE BOIIPOCHI

Bonpoc Nel

OO0BbscHUTE, TOYeMy OelIblii CBET MpU MPOXOXKIAESHUH Yepe3 MPU3MY pas3jlaraeTcsi Ha ClieKTpajibHble BeTa. Kakue NpruHIUIbI JeKaT
B OCHOBE 3TOT'O SIBJICHUA?

Ortgert: benblii cBeT mpeacTaBiIseT co00i cMeCh BCeX BUAUMBIX LIBETOB CTIEKTPa. [Ipu MPOX0KISHUN Yepe3 MPU3MY CBET
MIPEIOMIIIETCS U3-3a Pa3IMYHON CKOPOCTH PACIPOCTPAHEHUS KaXKIOT0 LIBETa B MaTepHase MpU3Mbl. JTO SIBIEHUE U3BECTHO KaK
Jucnepcus cBera. PaziauyHble JUIMHBI BOJIH CBETA NPEIOMIISIOTCS MO Pa3HbIMU YIJIaMU, YTO MPUBOAUT K UX Pa3eNCHUIO U
00pa30BaHMIO PAIyTH IIBETOB.

Bompoc Ne2

OnumuTe NpoIecc paJnoakTUBHOTO pacmana u 00bSICHUTE, KaKHue BHIIBI PAIHMOAKTHBHOTO paciajia CyIecTByoT. Kakue mpoIyKTh
00pa3yroTcs B pe3yibTaTe Kaxa0ro Buaa pacnaaa’?

OtBeT: ParoakTUBHEIH pacmag — 3TO MPOLECC CAMOMPOM3BOJILHOTO MPEBPAILCHUS HECTAOMIIBHBIX SIICpP B CTAOMIIBHBIC ITyTEM




BBIOpOCA INIEMEHTAPHBIX YAaCTHI[ MJIM TaMMa-u3aydeHus. CyImecTBYIOT TPH OCHOBHBIX THIA PaAMOAKTUBHOTO pacnaja: aib(da-
pacman, Oera-pacriaj U raMma-u3irydeHue. Anbga-pacna] IPUBOJUT K 00Pa30BaHHUIO HOBOTO 3JIEMEHTA C MEHBIIIMM aTOMHBIM
YHCIIOM M YMEHBIIIEHHEM YHciIa HeHTpoHOB. beTta-pacman BKimogaeT TpaHchopMaIiio HEWTpOHa B IPOTOH WM IIPOTOHA B HEHTPOH
C BBIJICJICHUEM IIO3UTPOHA MITH JIEKTPOHA COOTBETCTBEHHO. ['aMMa-H3ITydeHre — 3TO BBIACIEHHE SHEPTUH B BHJE (DOTOHOB
BBICOKOM 3Hepruu 6e3 U3MEHEHHs COCTaBa Afpa.

3aKpI)ITI)Ie BOIIPOCHI C OTHUM NIPABUWJIBHBIM OTBETOM

Bormpoc Ne3

Kaxoit 13 mepednciIeHHbIX 3IeMEHTOB 001a1aeT HanOOoJIbIIel aTOMHOR Maccoit?
a) Bomopon

b) Tenuii

¢) Yriepon

d) XKenezo

IIpaBunsHsni otBeT: d) XKeneso

Bompoc Ned

Kakoit mpubop ncnomb3yercs s HaOMI0ACHUS 32 MOBEICHHEM MHKPOUYACTHUI], TAKUX KaK dJIEKTPOHBI?
a) Mukpockor

b) [uknoTpon

) DIeKTPOHHBII MUKPOCKOTI

d) Pagmonokatop

[TpaBHIIbHBIN OTBET: ¢) DINEKTPOHHBIA MUKPOCKOIT

3aKpLITI)Ie BOIIPOCHI C HECKOJILKUMU ITPAaBUIIbHBIMU OTBETAMU

Bompoc Ne5

Kakue u3 mepeuncieHHbIX YCTPONUCTB UCTIONB3YIOT IPUHITHITHL OTITUKHU ?
a) JIazepsl

b) Pamapsr

¢) Teneckorbl

d) ®oroanmapat

IIpaBusibHbBIE OTBETHL: a, C, d

Bonpoc Ne6

Kakue u3 nepedncieHHbIX YaCTHI] YHaCTBYIOT B SAEPHBIX PEaKIHAX?
a) DJIEKTPOHBI

b) ITpoToHbI

c¢) Helitponst

d) ITo3utpons!

IpaBuibHEIE OTBETHL: b, €

BOHpOCLI Ha YCTAHOBJICHUC OCJIEA0OBATCIBHOCTH

Bonpoc Ne7

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

2. CBeT NpesioMmIIIeTCss U OTPAXKASTCS BHYTPH Karlld BOJIBI.

3. CBeT BBIXOAMT W3 KAIJIU M Pa3jiaracTcs Ha OTJENbHbIC 1IBETA.

4. UenoBek BUAUT pauyry.

[IpaBuiibHas IOCTIENOBATENBHOCTD: | — 2 — 3 — 4

Bompoc Ne8

YcTaHOBHTE MOCIEAOBATEIBHOCTD ATAINOB SAEPHOTO JICJICHUS:
1. BEICBOOOXKICHUE SHEPIHU.

2. 3axBaT HEUTPOHA ATPOM.

3. Pacnan sinpa Ha aBe yacT.

4. O6pazoBaHrEe HOBBIX HEHTPOHOB.

[IpaBuiibHas TOCIEAOBATENBHOCTD: 2 — 3 — 4 — 1
Bompocsl Ha ycTaHOBJIEHHE COOTBETCTBUS

Bonpoc Ne9

YcTaHOBHTE COOTBETCTBHE MEXy BUAAMH PAIHOAKTUBHOTO Paclafa U 00pa3yrOIIMUCS JaCTUI[AMU:
Bupn pacnana OOGpa3yromuecs: YaCTHIIbI

a) Anbda-pacman 1) Io3utpon

b) Bera-pacnan 2) Anpa-gactrna

¢) N'amma-n3nydenue 3) DnexTpoH




d) Bera-mumoc-pacnan 4) 'amma-¢oToH
ITpaBuiIbHOE COOTBETCTBHE:!

2) —2)

b) — 3)

c)—4)

d—1)

Bompoc NelQ

YcTaHOBHTE COOTBETCTBHE MEXKITY PU3MUECKUMH ABICHUSIMH U MPUMEPAMU UX HCIIOJIb30BAHMUA:
Du3nIecKoe sIBIEHHE IIpumMep uCTIONBE30BaHHS

a) dudpaxmus ceera 1) CD/DVD-npourpsiarens

b) Anepusiit cunte3 2) ComHie

¢) PagnoaktuBHbI pacriaf 3) ATOMHas 3JIEKTPOCTAHIUS
d) ®nyopectiennuss  4) JIIOMHUHECIICHTHBIE JIAMITBI
IIpaBunbHOE COOTBETCTBUE:

a)—1)

b) — 2)

c)—3)

d)—4)

6.4. Meronmueckue MaTepuaJibl, Onpeae/sonme npoueaypbl OHeHUBaHUA

MerToauKa OLIEHKH 3K3aMeHa M0 JUCHUIINHE

Teoperndeckast yacTh 3K3aMeHa 110 JUCIUILIMHE PEACTABISAET cO00I KOMIIIIEKC BOIIPOCOB Ha YCBOGHHE IIPOHICHHOT0 MaTepHaa -
TE€PMUHBI, OIPEACICHHUS, 3AKOHBL.

B pamkax TeopeTHueckoil yacTu 0Oydaromuiics, U KaKa0ro 3a1aHus, (GopMyIHpyeT NPABUIIBHBIE C €70 TOYKH 3PEHUS OTBETHL.
3a7aHie CUUTAETCS BHINOJHEHHBIM B TOM CIIy4yae, €CIU JaHbl BEpHBIE OTBETHI HA BOMPOCHL. B MpoTuBHOM citydae 3afaHue
CUYHUTAETCSl HEBBITIOIHEHHBIM.

IIpakTHyeckas 4acTh 3K3aMEHa [10 JUCLUIUIMHE NIPEJCTABIAET 3a1a4l, HAIPABIEHHbIE HA BBIABICHHE BO3MOXXHOCTU IPAKTUYECKOIO
HNPUMEHEHUS! KOHKPETHOT'O TEOPETHUECKOTO paszena.

OK3aMeH BBICTaBIISIETCS C YUETOM PE3YNBTATOB BBIIOJIHEHUS TEOPETHYECKOH M MPAKTUYECKON YacTeil B COOTBETCTBUH C
TPUBEICHHBIMH HIDKE TPEOOBAHUAMH.

5 (oTaM4HO) >85 Bce 3aaHust BBINOIHEHB! B COOTBETCTBUH C TPEOOBaHUAMH, B IOJHOM 0ObeMe U 0e3 OIIHOOK.

4 (xoporo) 75+84 Bce 3amaHus BEIIONHEHBI B COOTBETCTBHH C TPEOOBAHMAMH, B 00BEME JOCTATOYHOM IS OOIIEro
(hyHKIIMOHUPOBAHMS CHCTEMBI HJIH BBITIOJTHEHO JBA 33/IaHUS B COOTBETCTBHU C TPEOOBAHUSAMH, B IIOJIHOM 00BeMe 1 03 OmHOOK.

3 (YIOBIETBOPUTEIHHO) 50+74 BrinonneHo He MeHee ABYX 3aJaHUil B COOTBETCTBUU C TPeOOBaHUSIMH, B 00BEeMe
JOCTaTOYHOM IS 00IIEero (QYHKIIMOHUPOBAHUS CHCTEMBI

2 (HeyIOBIETBOPHUTEIIHHO) <50 BrimonHeHO MeHee BYX 3aIaHUM B COOTBETCTBHH C TPEOOBaHWAMH, B 00beMe

JOCTaTOYHOM JUI 00IIeTO (DYHKIIHOHHPOBAHUS CUCTEMBI
HToroselii 0at 3a 5K3aMeH BBICTABIISETCS 1O OLEHKE XyAllel yacTi. B CIOpHBIX cilydasx NpenojaBaTellb BIPaBe 3a1aBaTh
YTOUHSIOIIUE BOIPOCHI U 1aBaTh JONOJHUTENIbHbIE IPAKTUUECKUE 3aJaHUS.

MeTtoauka OIleHKH 3a4eTa 10 JUCIHUILIMHE

3aueT Mo AUCHHUILIMHE BBICTABISETCS [0 PE3yNIbTaTaM CHCTEMATHYECKON PabOThl CTYICHTA B TEUCHHE CEMeCTpa.

MeTtoauka oIeHKH JIabopaTOPHBIX paboT

CTyneHT HOKeH BBIIONHUTD M 3aIlIUTUTH BCE Ta00paTOpHBIE PabOTHI, IPeIyCMOTPEHHbIE IPOrPaMMON TUCIIUTIIHHEL
JlabopaTopHasi paboTa CUMTACTCS 3aLIMIICHHON P YCIOBUH YIOBICTBOPUTEIBHBIX OTBETOB Ha HEe MeHee 85% BceX KOHTPOJIBHBIX
BOITPOCOB, MPUBCACHHBIX B KOHIIC Ka)l()lOfI pa60T1)1 B J'Ia60paTOpHOM MPAKTUKYMC, a TAK)XKXC BBIIIOJTHCHUS TECCTOBBIX SaZ[aHI/Iﬁ 10 TEMEC
paboThI HA YCMOTPEHHE MPEoiaBaTesei.

7. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIIUHBI (MOAYJIS)

7.1 Pexomenayemast 1urepaTrypa

7.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3znmarenscTBO, TOI
JI1.1 | Tpodpumona Taucus Kypc ¢uznku: yaed. mocobue it HHKESHEp.-TEXH. CIell. By30B Mocksa: Axanemus, 2010
MBanoBHa
JI1.2 | CurumoB Brnagucnas | Onruxa. dusnka aToma: 1a60paTOPHBIA IPAKTUKYM IO (HH3HUKE Hosocubupck: CI'YBT,
HBanoBuy, 2016
IIporononosa Huna
ITaBnoBHa
JI1.3 | Buxkynos C. B., Ousnka: cCOOPHUK 3a71a4 Hosocubupck: CI'YBT,
Curumos B. 1., 2017
Tpoiakuna E. T.




ABTOpBI, COCTABUTEIH

3armaBue W3znarenscTBO, TOI

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

Spocnasuesa

®duznka: yued. mocobue

Hosocubupck: CI'YBT,
2017

JI1.5 |Hwukurenko AnaTtomuit
I'eopruesny, fxosnes
Bnagumup
Huxomaesuu,
CurumoB Buaaucias
MBanoBuu, TpbrIHKHUHA
Enena TpanuesHa,
IIporonomnosa Huna
ITaBnoBHa, I'oioBaHOB
Muxaun HukonaeBnu

JlaGopaTopHBIi MPAKTHKYM IO MOJIEKYISIPHOH (hU3UKe: IPAaKTHKYM

Hosocubupck: CI'YBT,
2019

JI1.6 | Huxkurenko AHatoaui
I'eopruesny, SxoBnes
Buagumup
Huxonaesuu,
CurumoB Bnamgucias
WBanosuy, TpeiHKHHA
Enena TpanuesHna,
IIporononosa Huna
ITaBnoBHa, ['omoBanoB
Muxaun HukomnaeBuu

JlaGopaTopHBIi MPaKTHKYM IO MOJICKYIISIPHOH (hM3UKE: TPAKTHKYM

Hoocubupck: CI'YBT,
2019

JI1.7 | Hukutenko AHaToaui
T'eopruesny, SIkoBnes
Biagumup
Huxonaesuu,
CurumoB Brnanucinas
NBanosuy, TpeiHKHHA
Enena TpanuesHa,
IIporonomnosa Huna
IlaBmoBHa, ["'onoBaHoB
Muxaun Hukonaesuu

JIabopaTOpHBIH MPAKTHKYM I10 MEXaHHUKE

Hosocubupck: CI'YBT,
2018

7.1.2. lono/HUTEIbLHAS JIUTEPaTYpa

ABTOpBI, COCTaBUTEIU

3arnaBue W3narenscTBO, TOI

JI2.1 | Opnos Tpanuit
BacunwseBuu,
CuHoKoB Muxaui

ITeTpoBuu

JlabopaTopHBI IPAKTUKYM IO (PH3HKE. DIEKTPUIECTBO, MATHETU3M

Hosocubupck: HI'ABT,
2002

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Hasnauenne

Ob6opynoBaHue

VYuebHast ayIUTOpHs JUIst
IPOBEJEHUs TEKYIIEro KOHTPOJSL
U IPOMEXXYTOUHOM aTTecTaluu

AynuropHas nocka; Komruiekt ydeOHOW wMeOenm; JlaGopaTopHble CTCHIBI: YHUBEPCATBHBINA
CTeHJ «3aKOHBI TOCTOSHHOTO TOKay, 6 mr.; JlabopaTopHas ycraHoBka: OmnpeneneHue
TOPU3OHTAIBHOW COCTABNIAIOMIEH MarHUTHOro mois 3emid, 4 mr. OmnpeaeneHHe YCKOPEHHS
CHJIBI TsDKECTH 1o croco0y beccens, 6 mr.; Mastauk Obepbeka, 2 mr.; MaxoBoe Konieco, 4 mir.;
Ompenenenne  ckopocTd  3Byka; OrmperneneHne  OTHONMICHHS — TEIDIOEMKOCTEH, 2  IT.;
JIabopaTopHOoe obopynoBanue: Habop 31eKTpom3MepuUTEeNbHBIX mpuOOpoB, 2 mT.; Habop
000pyIOBaHUS ISl BEIYMCIICHUSI IOTPELHIHOCTEH H3MEPEHHIA, 6 MIT.

JlabopaTopusi ONTHKHA M (PU3UKU
aToma - ydeOHas ayIuTOpHS I

AymutopHast pocka; Komrutekt ydeOHoit Mebenm; JlabopatopHele ycraHOBKH: OmnpejencHue
TJIaBHOTO (POKYCHOTO pacCTOSHHSA JIMH3EL, OIpeneneHne Mmoka3aTels IPeTOMIICHHS KXHUIKOCTEeH ¢

IIPOBEIECHUS mabOpaTOpHBIX | ToMomIbI0  peppakromerpa AO6Ge; OmnpeneneHue [UIMHBI BOMHBI  Jlazepa IIPH  HOMOIIU

3aHATHI IudpakunoHHON pemetky; OnpeneneHHe KOHIEHTPAIMM CaXapHBIX pacTBOPOB C HOMOIIBIO
caxapumerpa, 2 mr.; OmnpeneneHne TeMIepaTypbl packanéHHoro Tena; VcciemosaHue
JIMHEIYaTOoro CIeKTpa BOJOPO/A M OMPEICIICHHs IIOCTOSHHOI Punbepra

YuebHas ayJUTOpHs quist | AyoutopHas nocka; Komruiekt yde6HOM Mmebenu; MynsrumenuitHoe oOopymoBaHHE: HPOEKTOP

MPOBEACHHNS TEKYIICTO KOHTPOJIA
u l'lpOMe)KyTO‘IHOﬁ aTTeCTaluu

(cTaumoHapHBIii), 3kpaH (cTaumoHapHslii), I[1IK (mepeHocHoi)




