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CTpyKTypa M cofepkaHHue QU CUUILTHHBI
1. Heau v 3a1a4u TUCHUIJIMHBI, €€ MECTO B Y4eOHOM Ipoiecce

Henp wm3ydenus pucuuiuinHbl «@DU3MKa» — YCBOEGHUE CTyJEHTaMH (PyHIaMEHTalIbHBIX
MOHATUH W 3aKOHOB (HM3WKH, (PHU3MUECKUX METOJOB HCCIIECOBaHUS W aHaiu3a B o0ObeMme,
HE00X0AUMOM JIsl IPO(ECCHOHATBHOM eI TETHHOCTH.

3anauy U3y4eHUs! TUCHUIUIMHBI «DU3HKa»:

cOopMHpOBATh y CTYACHTOB HAayYHOE MBIIIJICHUE W MPABWIFHOE MOHUMaHUE (PU3MUYECKHX
IIOHATHH, 3aKOHOB, TEOPUH U T'PAHULl UX IPUMEHUMOCTH;

pacliupuTh M YrayOuTh 3HAHMUS CTYJEHTOB OO0 OKpYyKallleM MHpe, O XapakTepe
B3aUMOCBSI3U (PU3NYECKUX 3aKOHOMEPHOCTEH ¢ MPUPOJAHBIMHU U aHTPOIIOTEHHBIMU SBJICHUSIMU;

o0yuuTh METOAAM M TIpUE€MaM pelleHUs MpaKTUYEeCKUX 3a7ady (U3UKM B paMKax
npodeccrnoHabHBIX KOMIIETEHIINIH;

0o0yuuTh MeTOJaM TPOBEACHUSI (PU3MUECKOrO SKCIIEPUMEHTa, HU3MEpPEHUs (U3NYECKUX
BEJIMYMH, 00paOOTKU M aHaJIN3a IKCIEPUMEHTAIbHbBIX JaHHBIX.

Juctunnuna «®usuka» paccMaTpuBaeTcst Ha 06a3e MpeacTaBlIeHU 0 HanboJiee MPOCThIX U
oOuux (opmax ABMKEHHMS MAaTepUM M MX B3aUMHBIX IMPEBpAIICHUSX, KaK Hayka, HM3ydarouias
oOmue CBOMCTBA U 3aKOHBI ABM)KEHHUA BemlecTBa U nosist. [loHATHIHBIN anmapaT GU3MKH CTPOUTCS
Ha Oa3e TpexX OCHOBHBIX IPEJCTABICHUN: MEXaHUYECKHE HarJIJHble INPEACTaBICHUS; JIOTHUKO-
MaTeMaTHYeCKue TpeacTaBieHus; (uiocodpckoe oOOCHOBaHWME (PU3NUYECKUX TMPEACTABICHUH.
OcCHOBY NOHSTUHHOTO anmnapaTa GU3UKHU COCTABISIOT (PM3MUYECKUE BEIUUMHBI, (PU3NUECKHUEe 3aKOHBI,
€IMHULIBI U3MEPEHUs (PU3MUECKUX BEJIMYMH U METO/Ibl HCCIIC0BAHUS.

N3yuenune GU3MKN OCYIIECTBIISAETCS MO MEpE MOCIENOBATENBHOIO AETAIbHOTO W3JI0KEHUS
COJICpKaHUs €€ OCHOBHBIX DAa3/IeOB: MEXAHMKA, MOJEKYIsApHas (PU3MKa, KOJIEOAaHUS MU BOJIHBI,
JIEKTPUYECTBO M MAarHeTH3M, ONTHKaA, (U3MKa aToMa U sjepHas ¢usuka. [Ipm paccMorpeHun
¢bu3nyeckux sBIEHUN (GOpMHUpYyeTCs MNpEACTaBI€HUE O (PU3MUECKMX BEIMYMHAX M OCHOBHBIX
3aKOHOMEPHOCTSX B3aUMOJICHCTBUS BEIIECTBA U TOJIA.

IIpenmerom wn3yueHust ydeOHOM aucuumuHbl «®Du3nka» SABIAIOTCS NPOCTble M OOIIMe
(GOopMBl ABMKEHHUS MaTepuud M HUX HpPEBpallleHHs, oOlIre 3aKOHbl (U3UKH, TEOPETHUECKUEe HU
9KCIIEPUMEHTAIbHbBIE METO/Ibl UCCIEI0BaHUS (PU3NYECKUX SABJICHUI.

HeoTrbemnemolr yactpio Kypca «@Pu3MKa» SBIAIOTCA INPAKTUKYM IO PELICHUIO 3a1a4 U
na0opaTOpHbIN NMpakTUKyM. Ha mpakThKymMe MO pPELIeHUIO 33Jad 3aKperuIsieTcsl TeOpeTUYECKUM
MaTepuall JEeKIHHA, 0CBAaUBAIOTCSI METO/Ibl U MAaTEMAaTHUECKUE IIPUEMBbI PELIeHUs (PU3NYECKUX 3a/a4.
JIaGopaTOpHBIi MPaKTHUKYM, TO3BOJISIET SKCIEPUMEHTAIBHO U3ydaTh (pU3HUECKre 3aKOHOMEPHOCTH,
OCBaMBaTh NPUHLMIIBI HPOBEAEHUS (U3NYECKOTO HKCIEPUMEHTA W H3MEpPEeHUuN (U3NYECKUX
BEJIMYUH, 00pabaThIBaTh, aHAIN3UPOBATh U CUCTEMATU3UPOBATH MOJYYEHHBIE SKCIIEPUMEHTAJIbHBIE
JJAHHBIE.

2. Mecto qucuuminnsl B ctpykrype OOII BO

HucuumunHa «®usuka» oTHocuTcss K Omoky B1.0.25 o0s3aTenbHON 4acTH MpOrpaMMbl
OakanaBpuata 1o HampaBieHuto mnoAroroBku 09.03.01 «MHdopmaTuka W BBIYUCIUTENIbHAS
TexXHuKa», Mpoduib «KoMNbIOTEpHbIE CHUCTEMbl M CETH», OTHOCHUTCS K MaTeMaTHYeCKOMY H
€CTeCTBEHHO-HAyYHOMY LMKIy. M3yueHue MAaHHOM AMCHMIUIMHBI Oa3upyeTcss Ha LIKOJBbHOU
MOJITOTOBKE CTYZECHTOB 110 MaTeMaTUKe U (PHU3UKE.

CopnepxaHue QUCUMILIMHBI B3aUMOCBS3aHO C JUCHUIUIMHAMU «MaTeMaTHuecKuil aHaau3y,
«Anredpa ¥ TeOMETPHUS» U CIY)KUT OCHOBOMU ISl OCBOCHUSI MH)KEHEPHO-TEXHUUECKUX AUCIUIUINH.

Jucuurunna «Pu3uka» GOpMUPYET Yy CTYIEHTOB TEOPETHUECKHE 3HAHUSA U MPAKTHUYECKUE
HaBBIKM B Pa3IMYHbIX 00JacTAX (pu3Mku (MexaHHKa, MOJIEKYJspHas (U3MKa U TEPMOJMHAMUKA,
SNIEKTPUYECTBO M MarHeTWs3M, ONTHKa, (¢HU3MKa aromMa M sjaepHas (uU3MKa); IeIOCTHOE
IpeJCcTaBlIeHUe O (PU3MUECKUX IMpoleccax W SBIEHHUSX, MPOTEKAIOIUX B IPUPOJE; HABBIKU
HCII0JIb30BAHUSI COBPEMEHHBIX HAYYHBIX METOJIOB ITO3HAHUS NIPUPOJBI U BIAJICHUE UMHU HA YPOBHE,



HCO6XO[[I/IMOM Mg peIICHUA IPAKTUYCCKHUX 3aJa4 IIPU  BBIIOJHCHUU HpO(i)GCCI/IOHaJIBHbIX

00s3aHHOCTEN.
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3. TPCGOBaHI/Iﬂ K pe3yjJbTarTaM O0CBOCHHUA COACPKAHUA TUCHUIIJTUHDbI

Kon 1 HaumenoBaunue
KOMIIETEHIIUN

Nuaukatopsl JOCTUKEHUN

KOMIIETEHITUH (110

peanu3yeMon JUCITUTUIMHE)

IlepedeHb IIIaHUPYEMBIX PE3YIBTATOB

OIIK-1. Crocoben
MPUMEHSTh
€CTEeCTBEHHOHAYYHBIC
1 OOIIEHHKECHEPHBIC
3HAHUS, METO/IBI
MaTeMaTU4ecKoro
aHajau3a u
MOJICTTHPOBAHHS,
TEOPETHIECKOTO 1
9KCTIIEPUMEHTATTEHOTO
HCCIEN0BAHNS B
npodeccrnoHambHON
JEATENBHOCTH.

OIIK-1.1. Criocoben
aHAJTU3UPOBAThH
€CTECTBEHHOHAYIHYIO
CYLTHOCTh MPOOIIEM,
BO3HUKAIOIINX B XOJIE
podheCCUOHANTBHOM
JEATEEHOCTH

3HATB: OCHOBHBIC 3aKOHBI (PU3UKU M TPAHUIBI MX
IPUMEHUMOCTH; OCHOBHBIC BEJINYHHBI "
(u3nYecKrue KOHCTAHTBI, UX OMpEAEICHUE, CMBICI,
CIOCOOBI U €IUHUIIBI UX U3MEPEHHUS.

YMeTh: yKa3aTh, KaKH€ 3aKOHBI OMHCHIBAIOT
JaHHOe sBIeHHEe WM 3((HEKT, HCTOIKOBHIBATDH
CMBICT  (U3UYECKHX  BEIMYWH W  TOHSTHH;

3aMMChIBATH YPaBHEHUS sl (PU3NYECKUX BEIMYMH B
cucreMe CU; ucnonp3oBaTh pasnuyHble METOIUKU

(huzruecKux HU3MEPEeHUI u 00paboTku
IKCIIEPUMEHTATLHBIX JAHHBIX TEXHUYECKUX
pooIIEM.

BiageTh: HaBBIKAMHM WCITOJIB30BAHUS OCHOBHBIX
00mmepu3NIeCKNX 3aKOHOB M  TNPHHIIAIIOB B
BaYKHEHIITHX MPaKTHIECKUX MPUIOKEHUSX;

METOMOJIOTHEH peIIeHus] 3a7ad BCEX pasJIeioB
o0rmielt (pU3MKK, B TOM YHCIE 3a1a4, Ul PELICHHUs
KOTOPBIX HEOOXOMUMBI 3HAHHWS U3 Pa3IMIHBIX
pa3eNnoB TUCITUTIINHEL

OIIK-1.2. Criocoben
pemaTh CTaHJapTHBIC
npodeccruoHaabHbIC
3a/1a4¥ ¢ IPUMEHEHNEM
€CTeCTBEHHOHAYYHBIX U
00TIenHKECHEPHBIX
3HAHWH, METO 0B
MaTeMaTHIECKOT0
aHanmsa u
MOJIETAPOBAHUS

3HaTh. Ha3HAYeHHWE W TPUHIUNBI JIEHCTBUA
BOKHEHIIMX  (U3UUECKUX TMPUOOPOB, METOMIBI
TEOPETHIECKUX u 9KCIIEPUMEHTAIBHBIX
HCCIEI0BAHUN.

Ymern: MTOJTb30BATHCS 000pyoBaHUEM,
M3MEPUTENbHBIMU TIprOOpamMu. BRIMOTHATE aHAIN3
(hm3mueckmx IIPOIECCOB c MIpUMEHEHHEM
COBPEMEHHBIX METO0JIOTHH.

Bnagerp: TOHATHSMH W 3aKOHaMu  (pU3UKH,

METOJIAMU TIPUMEHEHUS] (PU3NYECKHX 3aKOHOB WU
IPOIIECCOB, METOJAaMHU  (DU3MKO-MaTEMAaTHIECKOTO
aHaJM3a Ul PEIICHUsS €CTECTBeHHOHAYYHBIX 3ajad,
(U3MYECKOT0  MOJETUPOBAHUS B  HHKXEHEPHOU
MpaKTUKe, OOpabOTKM W  HMHTEPIPETHPOBAHUS
pEe3yIbTATOB SKCIEPHMEHTA.
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4. CTpyKTypa U coepKaHue TUCHUILINHBI

4.1. O6beM y4eOHON TUCHUIIMHBI U BHAbI Y4eOHOH padoThl

O0bem yacoB (3a4. ef1.)

Bua yuedHoii padoThI

Ounas ¢popma 3aounas ¢popma
1 cem. 2 ceM. BCEero 1 cem. 2 ceM. BCEro
Oo0mas yyeOHasi Harpy3ka (Bcero) 144 108 (7252q 144 108 252
(4 3au. en) (3 3a4. en) ej:; * (3 3au. en)|(3 3a4. ex)|(6 3au. ex)
Obs3aTesbHAA ayaiuTOpHas y4deOHast
Harpy3ka (Bcero) 68 51 119 10 10 20
B TOM 4HCJIE:
Jlexun 34 17 51 4 4 8

CemuHapcKue 3aHATUS - - - - - -

IIpakTrueckue 3aHATUSA - - - - - -

JlaGopaTopHbie pabOThI 34 34 68 6 6 12

KypcoBas pabota (KypcoBol POEKT) - - - - - -

Jpyrue GopMbl U METOJIbI OPTaHU3ALNN
00pazoBaTebHOrO npoiiecca
(pacuemmno-epagpuuecrkue pabomui,
2PYnnosvie OUCKYCCUU, pojiesble Uspbl, - - - - - -
MpeHuHe, KOMNbIOMEPHLIE CUMYIAYUU,
UHMEPAKMUGHblE  IeKYUU, CeMUHAapbl,
ananus 0enosvlx cumyayutl u m.n.)

CamocTosiTeIbHAs padoTa cTyaeHTa /

(bopMa KOHTAKTHOI PaBOTHI 40/36 21/36 61/72 | 100/34 62/36 162/70

CDopMa aTTcCTalusA OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conepxanue pa3iesioB JTUCUUIIIMHBI

Cemectp 1

Tema 1. Mexanmnka.

Jlexus 1. Beeneunue.

Beenenue. Ilpenver ¢u3ukn. Pusnka M €CTECTBO3HAHWE. AHAIM3 W CHHTE3 B IPOIECCE
MO3HAHUA OKPYKAIOIIEro Mupa. PoJib 3KcriepuMeHTa B POLIECCE MO3HAHNUA.

Jlexuus 2. Kunemarruka MatepuaaibHOM TOUYKH.

[Ipocreitmue dusnveckue Mmoxaenu. IlojokeHHE MaTepUabHONM TOYKH B IPOCTPAHCTBE.
Mexanunueckoe apuxkeHre. KoopauHatel v paanyc-BeKTOp TOUYKU. BekTop nepeMenienus, TpaekTopus,
MTHOBEHHAsi CKOPOCTh TOUKH.

Jlexnus 3. Kunemaruka BpamaTeIbHOTO JBHYKCHUS.

JIBM>KEHUE TOUKHM IO OKPYKHOCTU. YTJIOBask CKOPOCTh. CBsI3b JIMHEMHOM U YTJIOBOM CKOPOCTEH.
JIBM>KeHHe TOYKH IO MPOU3BOJIBHON Tpaekropuu. HopManbHOE M TaHT€HIMAIbHOE YCKOPEHHE TOYKH.
Paguyc KpuBH3HBI U IEHTP KPUBU3HBI IPU JBU>KEHUU 0 KPUBOJIMHEHHON TPACKTOPHH.

Jlexuus 4. Jlunamuka MatepuanbHON TOUKU. CHIIBI B IPUPO/IE.

[TepBeiii 3akoH HproroHa. MHepuumanbHble U HEMHEPLUUAIBHBIE CUCTEMBI OTCUeTa. BTOpoit
3akoH Herorona. Tpermii 3akoH HproroHa. DyHIameHTanbHbIE B3aUMOJIEHCTBUS B NPUPOAE. 3aKOH
BCEMUPHOTO TAroTeHUs. Cuna TshkecTH, Bec Tena. Cuibl ynpyroctu. CHIIbl CyXOTO U BSI3KOTO TPEHUSI.
Cunbl anre3ud. YpaBHEHUE IBUKEHUS TENa IEPEMEHHON MACCHI.

Jlexuus 5. Pabota, MOIITHOCTB, SHEPTHUSI.

Pabota cwmi, oHeprus, MoOIIHOCTb. KuHeTHdeckass dSHEprus MaTepHaIbHON TOYKH.
[loTeHumanbHas SHEpryisi BHIYUCIECHUE JUTSl TPABUTALIMOHHBIX U YIPYTUX CHIL

Jlekuus 6. JlunamMuKa BpalaTeIbHOTO JIBUKEHHSL.

TBeproe Teno Kak CUCTeMa MaTepualbHbIX ToueK. MomeHT uHepuuu. Teopema Illrelinepa.
OCHOBHOE ypaBHEHHE JMHAMHUKU BpAIIATEIbHOTO JIBWKEHHSI TBEPJAOrO Tejda OTHOCHTEIBHO
HEMOABWXHOM ocH (ypaBHEHHE MOMEHTOB). KuHeTn4eckas sHeprus BpalaTenbHOro ABHKEHNUS.
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Jlexuus 7. 3akOHBI COXpPAHEHUS B MEXAHUKE.

3aKOHbI COXPAaHCHHSI: MEXaHUUECKOM SHEPIUH, UMITYJIbCA U MOMEHTA HUMITYJIbca (THPOCKOIIBI).
IlenTp macc, ypaBHEHHUE IBUKECHUS LICHTPA Macc.

Tsrorenue. DneMeHTsl Teopuu mosis. 3akoHbl Kerepa. 3akoH BcemupHOro tsaroteHus. [loie
TATOTEHUS, HAIPSYKEHHOCTh, NOTeHIMaNL. KocMUYeCKrE CKOPOCTH.

Jlexuus 8. HemHepaabHBIC CHCTEMBI OTCUETA.

Cunbl MHEpUMU TPH TIOCTYNAaTeIbHOM JIBUKEHHUW CUCTeMbI oTcuera. LleHTpoOekHas cuiia
nHepuuu. Cuna Kopuosnuca.

Jlexms 9. DieMeHTHI cieluaIbHONW TEOPHH OTHOCHTEIILHOCTH.

[IpeoOpazoBanuss [amwies. [lpunmun otHocutensHocTn [amunes. [locrynarer  CTO.
[IpeobpazoBanus Jlopenma. Cnencteus u3 npeodpazoBanuii Jlopenna. PenstuBucTckas quHaMIKa.

Tema 2. MexaHuka ®)HUIKOCTEH U ra3o0B.

Jlexums 10. MexaHuKa )KUKOCTEH U Ta30B.

Mexanndeckre CBOMCTBA KUAKOCTEH U ra3oB. JlaBieHue B )KUAKOCTAX U razax. 3akoH [lackas.
Pacnipenienenvie naBneHus: B MOKOSIIUXCS JKUAKOCTSIX M razax. Cuna Apxumena. YcClIOBHE IJIaBaHUS
Ten. JIBrkeHue >KuAKocTed M ra3oB. CrarMoHapHbIM MOTOK. JIMHMM M TpyOKH TOKa. YpaBHEHHE
HEpa3pbIBHOCTU CTpyH. YpaBHeHHe bepnymmu. JlamuHapHoe u TypOyneHTHOe TeueHue. Yucio
Peiinonsaca. ®opmyna Crokca.

Tema 3. KoneGanus 1 BOJIHBI.

Jlexmusa 11. Mexannka xKos1e0aTeIbHOTO IBIKEHUS.

lMapmonnyeckue KojieOaHust U WX XapaKTePUCTUKH. MexaHuKa Koje0aTelbHOTO JBIIKECHUS.
VYpaBHEHHE IBWKEHUS MATEPUAIBHOM TOYKHM TIOJ JEWCTBUEM YIPYrOMl CWIIBI M €ro peLICHHE.
[IpyxuHHBI MasTHUK. Pu3nyecknii MassTHUK. MareMaTHYeCKUil MasiTHUK. YPAaBHEHUE 3aTyXArOIIAX
KojeOaHUl W €ro pelieHue. YpaBHEHHE BBIHYKJICHHBIX KojeOaHWid W ero pemieHue. PezoHaHc.
Pe3onanc B nmpupoze u rexuuke. CioKeHne TapMOHMYECKIX KOJICOaHUH.

Jlexuusa 12. Mexanndeckue BOJIHEL

[IpononpHBIE ¥ MIONIEpEYHbIC BOJIHBL. Y paBHEHUE Oeryiel BOJHbI. AMIUIUTY/IA, YacTOTa, JJTMHA
BOJIHBI, (Da3oBasi CKOpOCTh BOJIHBL. BonHOBoe ypaBHenwe. [IpunHimn cymnepriosuruu. [pyrmoBas
ckopoctb. MaTepdepentms BosH. Ctosare BOJHBI. 3BYKOBBIE BOJHBL. Dddekt Jomrepa. YapTpa3Byk.
Nudpaspyk.

Tema 4. OCHOBBI MOJIEKYJISIPHOHN (PU3HKH.

Jlexnmst 13. OCHOBBI MOJIEKYJISIPHOM (PU3HKH.

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON Teopuu. MoJens HAealbHOTO Tasa.
OcHOBHOE ypaBHEHHE KHHETUYECKOW TeOprH T'a30oB. YpaBHeHue Knaneiipona-Menieneea.

Jlexms 14. T"a3oBblie 3aKoHBI. M30mpo1iecChl.

PaBHOBecHbIE Mpoliecchl B UaeabHOM Tase. M3omporiecchl: n30XopHyecKkuil, n300apuyecKui,
HU30TEPMUYECKUI.

Jlexuus 15. PeanbHbie ra3el. YpaBHenue Ban-nep-Baanbca.

Peanbhuble razel. MousekynsapHble cuibl. YpaBHeHue Ban-nep-Baamsca. M3orepmsr Ban-nep-
Baanbca u 3KcriepyUMeHTalIbHbl U30TEPMbl pEANIbHBIX I'a30B. BHYTpeHHssI SHEprus peajbHOro rasa.
Dddext Ixoyna-Tomcona

Tema 5. Cratuctudeckast pusrka 1 TEPMOIUMHAMHUKA.

Jlexuums 16. Pacnpenenenus Makcgena, ['aycca u bonbimana.

Crartuctuueckast (usnka. MakcBeIUIOBCKOE pachpeliefieHHe MOJIEKYT Ta3a IO CKOPOCTSIM.
Pacnipeenenue bonbimana. bapomerpuueckas popmyna. Pacnipenenenue ['aycea.

Jlexuus 17. Ilepoe 1 BTOpoe Hayauo TEPMOANHAMHUKH.

[lepBoe Hayano TepmMoaMHAMUKHU. YUCIO cTeneHe cBOOOAbI MOJIEKYIbl. 3aKOH PaBHOMEPHOTO
pacrnpesielieHus] SHEPTUH 10 CTEMEHs M CBOOObI. TermmoeMKOCTh HAeanbHOTO Ta3a. AquadaTuvecKuil
mpoIlecC Kak u3omporecc. YpaBHeHue amuabarbl. [lomutponHeni mporecc. [IpumeneHue mepBoro
Hayvajia TePMOJIMHAMUKH K U30IIPOLIECCAM.

Bropoe nHawano TtepmoamHamuku. OOpatumble W HeoOpaTUMble TMporecchl. lmeanbHas
TEIJiOBass MamMHa U ee KodpduuumeHnt monesHoro gAedctBusa. [luxn Kapho. DHrTponws.
TepmoauHamuyeckast BEpOSATHOCTb COCTOSHHSL. DHTPOIHSI U OECTIOPSIIOK.



Cemectp 2

Tema 6. DekTpudecTBoO.

Jlexius 18. DnekrpocraTuka.

DNEeKTpUYecKui 3apsil. 3aKOH COXpaHEHMs »JJIeKTpUYeckoro 3apsjga. 3akoH Kyona.
Onextpudeckoe moJje. HampsyKeHHOCTh M MOTOK HAIPsDKEHHOCTH 3JIEKTpUYeckoro mnojs. Teopema
l'aycca u e€ mpumenenue. PaboTa mpu mepemerieHny 3apsaa B dMEKTpUdeckoM moje. Lupkymsms
BekTopa E. [loTeHnan u pa3HOCTh MOTEHIMATIOB. DKBUIIOTEHIMATIbHbBIE TOBEPXHOCTU. CBSA3b MEXKIY
HaINpsKEHHOCTHIO U TOTEHIMAIOM.

Jlexuust 19. TIpoBOTHUKY B SIICKTPHUYESCKOM TIOJIE.

Pacnipenienenue 3apsa0B Ha NPOBOAHHUKE. OnekTpoeMKocTh. KoHneHcatop, coeluHeHHe
KOHJIEHCATOPOB. DHEPIus 3apsHKEHHOI0 KOHeHcaTopa. [IIOTHOCTD 3Heprun 31eKTpUYECKOro MOJIs.

Jlexumst 20. JIndMeKTPUKA B AJIEKTPUIECKOM TIOJIE.

Bektop monsipuzanyy, BEKTOp AIEKTPUUYECKOTO CMELIEHUS U HMX CBS3b C HANPSHKEHHOCTHIO
ANEKTPUYECKOro NoJis. [{uanexkTpudeckasl BOCIPUMMUYMBOCTD U TPOHUIIAEMOCTb.

Jlextmst 21. TToCTOSTHHBIN 2IEKTPHUYECKUI TOK.

[TnotHOCTH TOKA. CoOmpOTHBIICHHE TPOBOTHUKOB. CBEPXIIPOBOAUMOCTD. DJIEKTPOIBUKYIIIAS
cuna (O/1C). 3akon Oma g ydacTka LENM B BEKTOpHOU (auddepeHunanbHoi) gopme. 3aKkoH
Jlxoyns-Jlenna. Pa3BerBnennble anektpudeckue 1enu. [IpaBuna Kupxroda. Dnextpuueckue TOKU B
MeTaljlaX, BaKyyM€ M Ta3aX. OMHCCHOHHBIE SIBJIEHUS U UX NpuMeHeHHe. VoHuszamms rasos.
HecamocrosarenbHbli 1 CaMOCTOSITENIBHBIN ra30BbIi pa3psa. [na3zma.

Tema 7. Maraerusm.

Jlexums 22. MaraurHoe 1oJe.

@u3nyecKkue BEIMYMHBI, XapaKTepU3YyIIMe MarHuTHoe nose. 3akoH buo-Casapa-Jlarutaca.
3akoH Awmmepa. BzaumopeiicTBHE »IIEMEHTOB TOKA. MarHutHas WHAYKUMS W HaNpsHKEHHOCTh
MarHUTHOrO NOJsl. MarHUTHOE MOJie BMXKYILErocs 3apsaa, NPSIMOJIMHEMHOTO MPOBOJHUKA C TOKOM,
KpYrOBOI'O KOHTYpa, COJIEHOUA U TOPOU/IA.

Jlexms 23. Cuna Jlopenra.

JIBwKeHre 3apsHKEHHBIX YacTHI] B MarHUTHOM mone. Dddext Xomta. [upkymsaius BekTopa
MarHuTHOM UHAYKIMH. [ToTOK BekTopa MarHuTHOM MHAYKIMH. Teopema ["aycca [ij1si MarHUTHOTO TIOJIS.
Pabota no nepemMenieH 0 MPOBOJHUKA U KOHTYPa C TOKOM B MarHUTHOM TIOJIE.

Jlexums 24. DnekTpoMarHuTHAs WHIYKITHS.

3akon ®apanes. IIpasuno Jlenna. Toxku @yko. CamouHaykiusi. MIHIYKTUBHOCTH KOHTYpA.
Toku npu pa3MbIKaHUU U 3aMbIKaHUU 1eTd. TpanchopmaTopsl. DHEPrisi MArHUTHOTO TOJIS.

Jlexmust 25. DiekTpoMarHuTHBIC KOJICOaHMSI.

KoneGarenpHblit KOHTYP. QuddepennmanbHoe ypaBHEHHE COOCTBEHHBIX KOJICOaHUI B KOHTYPE.
3aryxarolue  JJeKTpudeckue  KoseOaHus.  BbIHYy)KIEHHBIE  JJEKTpUYecKue  KoyebaHus B
MoCJIeI0BaTEIbHOM KOHTYpE. Pe3onanc HanpshkeHui. [IpuMenenue pe3oHaHca B paJuOTEXHUKE.

Jlexmwmst 26. IlepeMeHHBIH TOK.

[lonyuenne mnepemeHHoro Toka. IIpoxoXkaeHHME MEPEMEHHOIO0 TOKa 4Yepe3 €MKOCTb H
WHAYKTUBHOCTh. BekTopHble guarpammbl. 3akoH OMa Juii [EPEMEHHOro Toka. MOIIHOCTh
MepeMEHHOr0 ToKa. D((EeKTUBHBIC 3HAYCHHUS TOKA U HAIPSHKEHUSL.

Jlexius 27. OCHOBHbIE TOJIOXKEHUs TEOpUHM MakcBerua.

B3anmocBsA3b AIEKTPUYECKOTO M MarHUTHOrO noneil. BuxpeBoe anextpuueckoe mnoie. Tox
cMettenus. [TonHas cuctema ypaBHeHuit MakcBelia B HHTErpalbHOM U B iuddepeHnnanbHoi popme.

Tema 8. Ontuka. KBaHnToBast mpupoa U3mydeHusl.

Jlexius 28. DneMeHTbl F€OMETPUYECKOM ONITHKH.

3aKOHBl T€OMETPUYECKON ONTUKH. 3aKOHBI IPEIOMIICHHS W OTPAXKEHUS CBETOBBIX BOJIH.
Ilonnoe BHyrpenHee otpaxkenue. [Ipunumn ®depma. Tonkue nuH3bL. M300paskeHUE NPEAMETOB C
TIOMOIIBIO JIUH3. AOGEppaIiii ONTUYECKUX CHCTEM.

OcHOBBI  (oTOMETpUH. DHEpreTHYecKHe BeMMYMHBl (oTomMeTpur. [loToK U3ITydeHus.
DHepreTUyeckasi CBETUMOCTh (M3JIy4aTelbHOCTh). DHEpreTHdeckas cujia cBeTa (Cuiia HM3Iy4eHus).
DHepreTuueckasl PKOCTh (JIy4MCTOCTb). DHEPreTuiecKass OCBEIEHHOCTh (00IyueHHOCTh). CBeTOBbIE
BeJIMUMHBI (hoTomMeTpun. CBeToBOM MOTOK. CBETUMOCTD. SIpKocTh. OCBELIEHHOCTS.

Jlexuust 29. OCHOBBI BOJIHOBO# OTITHKH.
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CgeroBast BonmHa. KorepeHTHOCTP M MOHOXPOMAaTHYHOCTh CBETOBBIX BOJIH. MHTepdepeHuus
cBera W Meronsl HaOmoaeHws. Judpakius cera. [lpunmmmn [roiireHca-Openens. Merox 30H
Openens. [udpakius Dpenens. Qudpakius Dpaynrodepa. udpakiuus Ha TPOCTPAHCTBEHHOM
peterke. @opmyna Byneda-bparros. Tomspuzanus. Ilornomenue cBera. 3akon byrepa. Paccesnue
cera. [lucnepcus cera.

Jlexims 30. KBanToBast mpupoaa U3mydeHusl.

TerutoBoe m3nmydeHne u ero xapakrepuctuku. 3akoH Kupxroga. 3akons! Credana-bonpimana
u cMmemenns Buna. @opmyna Pames-/[xunca. @opmyna [Tnanka. Cesa3e mexay dopmynoi [Tnanka,
3akoHOM Credana-bonbimana, popmynamu Bunra u Pames-/xunca. Ontuaeckas THPOMETPHSL.

Jleximss 31. OcHOBBI KBaHTOBOW onTukd. Bremmwii ¢dortorddexr. 3akon Crornerosa.
VYpaBHenue DitHITelRHa 115 BHETHETo (hotodddexta. PoToHsl. Macca u umMityibe GotoHa. JaBieHue
cgera. Dpext Komnrona u ero reopus. J[BolicTBEHHas! KOPITYCKYJISIPHO-BOJTHOBAs IIPUPOA CBETA.

Tema 9. AromHas u simepHas pusnka.

Jlextst 32. OCHOBBI aTOMHOM (DH3HKH.

Crpoenune aroma. 3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Moaemu aroma. Iloctynatsr bopa.
Crnexrp atoma Bogoposa o bopy.

OneMeHThl KBaHTOBOM MeXaHUKU. KopmycKyssipHO-BOJHOBOW Iyaji3M CBOWCTB BEILECTBA.
['mmote3a nme bpoiinsa. BomHoBeie cBoiicTBa BemiectBa. (COOTHOIIEHWE HEOMPENEICHHOCTEH
IeiizenOepra. Bonnosas ¢ynkius. Ypasaenue [lpenunrepa.

DeMeHThI COBPEMEHHOM (PU3MKU aTOMOB U MOJIEKYJ. ATOM BOAOpOJia B KBAHTOBOI MEXAHUKE.
KBantoBbie uncna. ®epmuonbl U 6030HbI. [lpunnun Ilaymu. [lepumomuueckas cuctema 37IEMEHTOB
Menneneesa.

Jlextmst 33. AToMHOE S71pO. SIIepHBIC MOJISITH.

3apsig 1 Macca aTOMHBIX sifep. M3oTonbl. ClIMH M MArHUTHBIN MOMEHT siipa. COCTaBHBIEC YacTH
atoMHoro sizpa. [ledekr macchl. DHeprus CBsi3u sapa. Y CTOMUMBOCTD sinep. [Ipupona saepHbIX CHIL.
B3aumoelicTBrE HYKJIOHOB.

Jlextmst 34. PamnoakTHBHOCTD. SInepHbIe peakiyy.

3aKOH paIMoakTUBHOTO pacnana. Saepueie peakuuu. [lpaBuna cmenienus. bera-pacnaz.
Helitpuno. B3aumonpeBpaiiennsi HykJoHOB. Heirponbl. fnepHbie peakiuu. Peakiuum neneHus u
CHHTE3a.

4.3. Jlekuumn

N O0bem yacoB

u/n Ha3zpanmue Tembl Ounas | 3aouHas
dopma dopma
1-1i cemecmp

1 | BBenenue 2 -

2 | Kunematnka MaTepHabHON TOUKH 2 1

3 | Kunemarnka BpamaTenbHOTO JBHKEHUS 2 -

4 | Jlnnamuka matepranbHON TOYKH. CHIIBI B IPUPOJIE 2 1

5 | Pabora, MOIIIHOCTB, PHEPTHSA 2 1

6 | /lunamuka BpamaTebHOTO JBUKEHUS 2 1

7 | 3aKoHBI COXpaHEHHs B MEXaHUKE 2 -

8 | HenneprmaspHble CHCTEMBI OTCYETA 2

9 | DnemeHTHI ciennanbHON TEOPUH OTHOCUTENBHOCTH 2 -
10 | MexaHuka >XKUOKOCTER U Ta30B 2 -
11 | Mexanuka Kone0aTEILHOrO IBIDKECHUS 2 -
12 | MexaHnuecKue BOJHBI 2 -
13 | OcHOBBI MONEKYISIPHON (PU3HKH 2 -
14 | T"a3oBbIe 3akoHbl. M30mpomuecch 2 -
15 | Peanphble ra3sl. YpaBHenue Ban-nep-Baanbsca 2 -
16 | Crarucrnueckas ¢usuka. Pacipenenenus MakcBemia, 'aycca u bonpiimana 2 -
17 | IlepBoe 1 BTOpOE HaYajIo0 TEPMOJUHAMUKH 2 -

2-1i cemecmp




18 | Dnektpocraruka 1 1
19 | IIpoBOIHUKH B DJCKTPUIECKOM TIOJIE 1 -
20 | JIMomeKTpuKH B SIEKTPUUECKOM TI0JIe 1 -
21 | TlocTOsIHHBIHA STIEKTPHYESCKUH TOK 1 1
22 | MaruuTHOe nojie 1 1
23 | Cuna Jlopeniia 1 -
24 | DnekTpoMarHuTHAs] MHIYKLHSI 1 1
25 | DJeKTpOMArHUTHbIE KOIEOAHMs 1 -
26 | IlepemeHHBIH TOK 1 -
27 | OcHOBHBIE MOJIOXKEHUS TeoprH MakcBeruia 1 -
28 | DneMeHTHI reoMEeTPUUECKON OMTUKU 1 -
29 | OCHOBBI BOJTHOBOM ONTHUKH 1 -
30 | KBaHTOBasi mpuposia H3IydeHHs 1 -
31 | OCHOBBI KBAHTOBOH ONTHKH 1 -
32 | OcHOBBI aTOMHOM (HH3UKU 1 -
33 | AtomHoe s11po. SlnepHbie MOIEITH 1 -
34 | PaguoakTHBHOCTb. Sl/iepHbIe peakiuuu 1 -
Hroro: 51 8
4.4. IIpakTHYecKue 3aHATHS He MPeIYCMOTPEeHbl Y4eOHBbIM MJIAHOM.
4.5. JlabopaTopHbie padoThl
Ne O0beM yacoB
u/n Haszpanue TeMbl Ounasn |3aouHasn
dopma | popma
1-11 cemecmp
1 | DneMeHTHI TeopuH MOrpenTtHoCTH. PU3NIECKUE BETUINHEI 4 1
2 | Ilpubopusiii cemunap. OnpeneneHue yaeIbHOr0 COIPOTHRICHHUS IPOBOIHUKA 8 1
3 | Yupyruii eHTpaIbHBIM yaap mapoB 6 1
4 | Mastauk O6epOeka 8 1
5 Onpeznenenrie OTHOMIEHUS TEILIOEMKOCTEH Bo3yxa MetogoM Kiemana- 4 1
Hezopma
6 | Onpenenenune kodhduneHTa BI3KOCTH KUAKOCTH MeTozoM CToKca 4 1
2-1i cemecmp
7 | V3ydeHune 35IeKTpOCTaTHIECKOTO OIS 6 1
8 | Ompenenenue 3JeKTPOEMKOCTH KOHIEHCATOPOB 4 1
9 OrnpeneneHye ropu30HTAIBHON COCTaBISIOIEH HANPSHKEHHOCTH MAarHUTHOTO 4 1
nosst 3eMiIn
10 | IIpoBepka 3akoHa Ammiepa 6 1
11 | Onpenenenrie yAeIpHOTO 3apsijia AIEKTPOHA 6 1
12 UzyueHne TeMnepaTypHON 3aBUCHMOCTH 3JIEKTPOCOMPOTHBIICHUS METAIJIOB 8 1
MOJTYIPOBOJTHUKOB
HToro: 68 12
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4.6. CamocTrosiTe1bHasA padoTa CTyIeHTOB

N O0Bbem yacoB
. /;[ Ha3zBanue TeMbl Bun CPC Ouynasn | 3aouyHasn
dpopma popma
1-1i cemecmp
Wzyuenue JIOTIOJTHUTENbHON 10 25
1 | MexaHuka JUTEpaTypbl 1O  JaHHOM  TeMe.
BrimosiHeHHe JOMaIIHEro 3aJaHus
Wzyuenue JIOTIOTHUTENbHON 10 25
2 Mexanuka JKUIKOCTEN U ra3oB JUTEpaTypel 1O  JaHHOM  Teme.
BrimosHeHNE JOMAITHET O 3aJaHUS
Wzyuenue JIOTIOTHUTENBbHON 10 25
3 | Konebanwst 1 BOJHEI JUTEpaTypbl 1O  JaHHOW  TeMe.
BrimosHeHNEe JOMaNIHETo 3a1aHusS
N Wzyuenue JIOTIOTHUTENEHON 10 25
4 OCHOBBI MOJEKYJISIDHOH (PU3UKH U MTepaTyphl  NO  jaHHOW  Teme.
TEPMOANHAMUKI
BrimosiHeHHEe JOMaNIHEro 3a1aHus
2-1i cemecmp
Wzyuenue JIOTIOTHUTENEHON 5 15
5 | DnekTpudecTBo JUTEpaTypbl 1O  JaHHOW  TeMe.
BrimosrtHeHNE JOMaNTHET O 3a1aHUS
Uzyuenne qOMOIHUTETBHOM 6 16
6 | Maraerusm JIUTEpaTyphl 10 JaHHON TEME.
BrimosHeHne JoManHero 3aJaHus
N3yueHne qOMOTHATETHHON 5 15
7 Ormca. — Kpantosas  npupona JUTEPATYPHI IO TAHHOKW TeMe.
M3ITy4eHUs
BrimonHeHne JoManHero 3aJaHus
Wzyuenue JIOTTOJTHUTEIIbHOM 5 16
8 | AtoMHas u spepHas Gpu3nKa JUTEpATypbl 1O  JaHHOH  TeMe.
BrimonHeHne JoMaIIHero 3aJaHus
Hroro: 61 162

4.7. KypcoBble padoTbl no gUCHHIUIMHE «DuU3MKa» Y4YeOHbIM IJIAHOM He
NpeayCcMOTPEeHbI

5. Oopa3oBaTe/ibHbIE TEXHOJIOTHH

[IpenogaBanue  OUCUMIUIMHBI ~ BENETCA €  NPUMEHEHHUEM  CIEAYIOIIHUX  BHJIOB
00pa3oBaTENbHBIX TEXHOJOTHH: OOBICHUTENbHO-UJUTIOCTPATUBHOTO OOy4YeHHs]  (TEXHOJIOTHUSA
MOJIEP>KUBAIOIIEr0 O0yUeHUs, TEXHOJOTUS IPOBEACHHs Y4eOHOM NuCKyccun), MHPOPMAITMOHHBIX
TEXHOJIOTUH (TPe3eHTAMOHHbIE MaTepHalibl), PA3BUBAIOIINX U UHHOBAIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

JlaGopaTtopHble 3aHSTHSA MPOBOJAATCA C HCIOJIH30BAHHEM pPAa3BUBAIOIINX, MPOOJIEMHBIX,
MPOEKTHBIX, HWH(OPMAIMOHHBIX (MCHOJB30BaHUE DJIEKTPOHHBIX 00pPA30BATENbHBIX PECYPCOB
(2MEKTPOHHBIN KOHCIIEKT) 00pa30BaTebHBIX TEXHOJIOTHIA.
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6. VYdyeOHO-MeTogMYecKoe M NpPOrpaMMHO-MH(opManuoHHOe  olecrnedyeHue
AUCHHUILINHBI:

a) OCHOBHAasl JIUTepaTypa:

1. Tpodumona T.U. Kypc ¢usuku: yued, mocobue uist By30B. — Uza. 14-e, nepepal. u ot /
T.M. Tpodumona. — M.: M3natensckuii ueHTp «Axagemus», 2007. — 560 c.

2. CasenbeB UM.B. Kypc oOmieit ¢usuku: yded, mocobue mis By3a: B 5 Tomax / U.B.
CagenbeB. — 6-¢ u3n., crep. — Cankr-IlerepOypr: Jlans, 2021. — T. 1: Mexanuka. — 340 c.

3. CaenmpeB U.B. Kypc obOmeri ¢gmsuxku. B 5 Tr. T.2. DIEKTpUYECTBO W MarHeTH3M:
YueOHoe mocobue. 5-¢ u3., ucnp. — CII16.: U3narenscTBo «Jlanby, 2021. — 352 c.

4. CapenveB W.B. Kypc oOmeit ¢usuxku. B 5 Tr1. T.3. MonekymsapHas ¢uszuka u
TepMoauHaMuUKa: YdeOHoe nocodue. 5-e uzn., ucnp. — CII6.: U3narenscTBo «Jlanby, 2021. — 224 c.

5. CasenbeB U.B. Kypc obmeit pusuku. B 5 1. T. 4. Bonnsl. Ontuka: YuebHoe nocobue. 5-
e uz ., ucnp. — CII6.: UsparensctBO «Jlanby, 2021. — 256 c.

6. CasenbeB 1. B. Kypc o6meit ¢pusuku. B 5 1. T. 5. KBanTtoBas ontrka. AToMHasi pu3HKa.
®dusnka TBepaoro tena. Gusuka aTOMHOTO sA/Ipa U AEMEHTAPHBIX YacTUIl: YueOHoe mocodue. 5-¢
u3 ., uctp. — CII6.: U3garenscTBo «Jlanby, 2021. — 384 c.

0) 10NMOJIHUTEJIbHAS JIUTepaTypa:

1. letnad A.A., SABopckuit b.M. Kypc dusuku: Yue6Hoe nocobue ans BTy30B. M.: Bricias
mkoia, 2002. — 718 c.

2. YeptoB A.I'., BopoOreB A.A. 3amaunuk mo ¢usmuke: YueOHOe mocobue. M. Beicmas
mkoua, 1981. — 496 c.

3. Bonpkenmreiin B.C. CoopHuK 3a1a4 o o6memy kypcy ¢uszuku. M.: Hayka, 1985. — 384
c.

4. Tonpaun JI.JI. PykoBOACTBO K Ja0OpaTOpPHBIM 3aHATHAM MO ¢Gu3uke. 2 u3a-ue. — M.:
Hayka, 1973. — 688 c.

B) MeTOAMYECKHE YKAZAHUS:

1. Meronuyeckue yka3zaHUs MO BBIINOJHEHUIO KOHTPOJBHOM paboOThl MO AMCHMILIMHE
«Duzukay, st cTyaeHToB 3a0uHoil hopmer oOyuenus // Coct. C.I'. BopobbeB, A.B. Uanenko. —
Jlyrauck: U3n-Bo JIHY um. B. Jlans, 2019. — 46 c. Perucrpanunonnsiit Homep 0765 ot 08.04.2019

2. Meroauueckue yka3zaHUs K CaMOCTOSATEIbHOW pabore mo AucuuiuimHe «MexaHuka»
yacTh 1 — «KnHeMaruka mocTymnareabHoro U BpamareabHoro apmwkeHus» // Coct. C.I'. BopoObes,
A.B. Yanenko. - Jlyrauck: M3n-so JIHY um. B. Hans, 2017. - 26 c. DneKTpOHHBIA HOCHUTEINb.
Perucrpanmonnsiii Homep 0807 ot 12.12.2017.

3. Xapuenko E.N., Yanenko A.B. YueOHoe mocobue «Pusmka» B 3-Xx Tomax. Tom 1.
Mexanuka, MonekymnspHas ¢usuka u tepmoauHamuka / Cocrt.: E.M. Xapuenko, A.B. Yanenko. —
Jlyranck: U3n-so JIHY um. B.Jlansa, 2020. — 164 c. Peructp. Ne 0240 ot 28.04.2020 1.

4, Xapuenko E.N., Yanenko A.B., JIemmTBan E.IO. YuebGHoe mocobue «®Puszmka» B 3-X
tomax. Tom 2. Dnekrponunamuka. Konebanus u Bonusl / E.M. Xapuenko, A.B. Hanenko, E.1O.
JIstmtBaH — JIyranck: 'OY BO «JII'Y um. B. lamsa», 2020. — 171 c. Per.Ne 41 VII or 02.11.2020 r.

5. Xapuenko E.U., Yanenko A.B., K.A. KopcyHos. YuebHoe nmocobue «®Pusuka» B 3-Xx
tomax. Tom 3. Ontuka. ®usuka atomoB U Mousekya. SAnepHas ¢usuka / Coct.: E.M. Xapuenko,
A.B. Yanenxo, K.A. Kopcynos — Jlyranck: U3a-so JII'Y um. B. Jlans, 2020. — 103 c. Per. Ne 40 VII
ot 02.11.2020 1.

6. Meroauueckue yka3zaHus K Ja0opaTopHbIM paboTam TO auciuruinHe «OO0mui
¢busznueckuil mpakTUKym» (B 6-TH 4acTsx), 4acTh 3. «MonekymnspHas ¢u3uka» (Aas CTYyAEHTOB
Hanpasienus noarotoBku 03.03.02 ®dusuka) / Coct. E.M. Xapuenko, E.1O. JIpimrBan — Jlyrauck:
Wznp-po JII'Y um. B. Jams, 2022. — 55 c.

7. Meroauueckue yka3zaHus K Ja00opaTopHbIM paboTam 1o aucuuruinHe «OO0mui
¢busznueckuit TpakTUKyM» (B 6-TH dYacTsAx), 4acTh 4. «ONEKTPUYEeCTBO M MarHeTusm» (s
cTyzneHTOB HampasieHus noarotoBku 03.03.02 dwusuka) / Coct. E.W. Xapuenko, C.A. KameneB —
JIyranck: U3n-so JII'Y um. B. Jlans, 2022. — 84 c.
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8. Meroauueckue ykazaHus K Ja0opaTOpHBIM paboTam mo aucuuiuinHe «OOuuii
¢usnveckuil mpakTUKym» (B 6-TH 4acTax), dactb 5 «OnTuka» (A CTYIACHTOB HalpaBICHUS
noarotoBku 03.03.02 ®dusuka) / Coct. E.M. Xapuenko, A.B. Hanenko — Jlyranck: M3a-so JIT'Y um.
B. Hdans, 2022. — 60 c. Per.Ne 0712 ot 11.02.2022 1.

9. Meroanueckie ykazaHHs K Ja0opaTOpHbIM paboTam 1o aucuumuiuHe «OOmmii
¢bu3nvecKknii mpakTUKyM» (B 6-TH 4acTAx), 9acThb 6. «Pu3nka aToma» (s CTyJICHTOB HalpaBJICHUS
noarotoBku 03.03.02 ®usuka) / Coct. E.W. Xapuenko, C.A. Kamenes — Jlyranck: M3n-8o JII'Y um.
B. Hdansg, 2022. - 25 c.

10. Meromuyeckue ykKazaHUS K CaMOCTOSTENLHOW pabore mo aucnumumae «DPusnkay /
Cocr. E.1O. JIemmutBan, A.B. Yanenko. — JIyranck: U3a-so JII'Y um. B. Jlams, 2023 — 90 c.

11. Metoauueckue ykazaHUsl K MPAKTUYECKUM 3aHATHUM 0 Jucuuiuinae «Pusnka» (B 2-x
yacTax), 4actb | «Mexanuka. Monekynspnas ¢usuka» / Coct.: C.A. Kamenes, B.A. I'peuka. —
Jlyrauck: U3n-Bo JIT'Y um. B. Jlans, 2020. — 188 c.

12. Meronuveckne yka3zaHHs K MPaKTHIECKAM 3aHATHAM 10 quctuiuinae «Du3ukay (B 2-x
9acTAX), 4acTh 2 «JNEKTPUUECTBO M MarHeTusM. Onruka. AtomHas U sinepHas ¢puzuka» / CocT.:
C.A. Kamenes, B.A. I'peuka. — JIyranck: U3a-so JII'Y um. B. Jlans, 2021. — 194 c.

r) UurepHer-pecypceni:

e MunuctepcTBo 00pazoBanus u Hayku Poccuiickoit denepanuu — http://MunoOpHayku.pd/

e OenepanibHast  ciykb6a 1o Ham3opy B chepe oOpasoBaHusT W HAyKHM  —
http://obrnadzor.gov.ru/

e MunuctepctBo oOpa3zoBanuss U Hayku Jlyranckoir Haponnoit PecnyGmuku —
https://minobr.su

e Haponnsrii coBer Jlyranckoit Hapomnoit Pecryomuku — https://nsinr.su

e[lopran @enepanbHBIX TOCYJApCTBEHHBIX 00pa30BaTEIbHBIX CTAaHIAPTOB BBICIIETO
obpasoBanus — http://fgosvo.ru

e OenepanbHblil mopran «Poccuiickoe oopaszoanue» — http://www.edu.ru/

e lnpopmanmonnast cuctema «EnuHOe OKHO IocTyna K 0oOpa3oBaTelNbHBIM pecypcam» —
http://window.edu.ru/

e OeniepanbHbIi EHTp HHPOPMAIMOHHO-00pa30BaTeIbHBIX pecypcos — http://fcior.edu.ru/

DJIeKTPOHHbIE OM0JINOTEeYHbIEe CHCTEMbI M PeCYpPChI

® DJICKTPOHHO-OMOIHOTEUHAs cucreMa «KoHcynbranT CTYJCHTa) -
http://www.studentlibrary.ru/cgi—bin/mb4x

¢ DJIeKTPOHHO-0MOIMoTeuHas cuctema «StudMed.ru» —https://www.studmed.ru

e DNieKTpOHHBbIN  Katanmor HayuHo-texuuueckoit Oubnmoreku HOPIIIY (HIIM) -
https://libweb.srspu.ru/MegaProWeb/Web

e O6pasoBarenbHas miardpopma FOpaiit — https://urait.ru/register

e Hayunas snextponnas o6uonmuoreka eLibrary — https://www.elibrary.ru/defaultx.asp

Nudopmannonnslii pecypc 0nd1uorexkn o0pazoBaTe1bHON OPraHNu3anuu
e Hayunas 6ubnunotexa umenn A. H. KonsieBa — http://biblio.dahluniver.ru/



http://минобрнауки.рф/
http://obrnadzor.gov.ru/
https://minobr.su/
https://nslnr.su/
http://fgosvo.ru/
http://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
https://www.studmed.ru/
https://libweb.srspu.ru/MegaProWeb/Web
https://urait.ru/register
https://www.elibrary.ru/defaultx.asp
http://biblio.dahluniver.ru/

7. MaTepuajibHO-TeXHUYECKOE U MPOrpaMMHOe ofecredeHne TUCIHILINHBI

OcBoenue nucuuIIMHbl «@DU3KKa» MpeJroiaraeT HCIOJb30BAHUE aKaJIEeMUUYECKUX
ayIuTOpUi ¥ Yy4eOHBIX JIAa0OpaTOpUil, COOTBETCTBYIOIIMX JCUCTBYIOIINM CAaHUTAPHBIM U
MPOTHUBOMNOXKAPHBIM IIPABUJIAM U HOPMaM.

[Ipouee: pabouee MecTO MpernojaBarels, OCHANICHHOE KOMIBIOTEPOM C JOCTYIOM B

HNnTepner.
IIporpammHoe obecnieuenne:
DYyHKIUOHATBHOE Becmiiarnoe CceblUIKkH
Ha3HaYeHHe NMPOrpaMMHoe
o0ecreueHne

OducHblii maker

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OmnepanmioHHasl cucTemMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bbpay3zep

Firefox Mozilla

http://www.mozilla.org/ru/firefox/fx

Bbpay3zep

Opera

http://www.opera.com

TTouTOBBII KIIMEHT

Mozilla Thunderbird

http://www.mozilla.org/ru/thunderbird

daiin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

Apxusatop

7Zip

http://www.7—zip.org/

I'paduaecknii pegaxTop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page_id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Pemakrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuoruteiiep VLC http://www.videolan.org/vlic/



https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice
https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu
http://www.mozilla.org/ru/firefox/fx
http://www.opera.com/
http://www.mozilla.org/ru/thunderbird
http://www.farmanager.com/download.php
http://www.7-zip.org/
http://www.gimp.org/
http://gimp.ru/viewpage.php?page_id=8
http://ru.wikipedia.org/wiki/GIMP
http://www.pdfforge.org/pdfcreator
http://www.videolan.org/vlc/
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8. D oHJ OLIEHOYHBIX CpeacCTB VI MPOBEACHUA TECKYIIEI0 KOHTPOJIA U I[pOMe)KyTO‘lH()ﬁ
arrecTanmu 1mo JMCuuIJInHe

IHacnopt

OLHCHOYHBIX CPEACTB 110 yqeﬁﬂoﬁ AUCIHHUIIJINHE

«Pusuka»

[lepeyeHbp KOMMETEHUWI (PJIEMEHTOB KOMIIETEHIHI), (OPMHPYEMBIX
OCBOEHUS Y4EOHON AUCUMILINHBI (MOYJIs) UM MPAKTUKU

B pesyjbTare

WNHukaTopsl Sramsi
e Kon DopMynupoBKa JIOCTUKEHU I KouTtponupyemsbie TeMbI T —
iy KOHTPOJIMPYEMOM | KOHTPOJIHMPYEMOH  |[KOMIICTEHI[UH gno yueOHO! AUCIUIIIVHEL, (cemectp
KOMIICTCHI[UH KOMITCTEHI[UH peayiuzyemont MIPAKTUKU
JUCITUTIIIITHE) M3y HCHI)
1 | OIIK-1. Crniocoben OIIK-1.1 Tema 1. Mexanuka. 1

IPUMEHSATh Crnocoben Tema 2. MexaHuka 1
€CTECTBEHHOHAYUYHbBIC| aHAJIU3UPOBATh | YKUIKOCTEH U Ta30B.
" OOIIEeNHKEHEPHBIE | ecTeCTBeHHOHA | Tema 3. Komebanus u 1
3HAHUS, METOIbI YUHYIO BOJIHBI.
MAaTeMaTHYECKOTO CYIIHOCTh Tema 4. OcHOBBI 1
aHanm3a u npooem, MOJICKYJISIPHOM (DU3UKH
MOJICIIMPOBAaHUS, BO3HHUKAIOIHAX Tema 5. Cratucrrueckas 1
TEOPETHYECKOT0 B X0Z€ | dusnka u
SKCIIEPUMEHTAIBLHOIO| MPO(YECCHOHANb | TepMOIMHAMHIKA
HCCIICIOBAHNA B HOM Tema 6. DeKTpHUECTRO. 2
poeCCHOHANBHON | JIESITENbHOCTH Tema 7. Maruerism. 2
JESATETbHOCTH. OIIK-1.2 Tema 8. OnTHKa. 2

Cnocoben KsanToBas npupoza

peraThb V3ITydCHUS.

CTaHZIapTHBIC Tema 9. ATomHast n 2

MPO(ECCHOHAND | g dyursprca.

HbIC 3a/a4d C

MPUMEHEHEM

€CTEeCTBEHHOHA

YUHBIX u

00IIeHHKXCHEPH

BIX 3HAHWH,

METOJIOB

MaTeMaTHYECKO

ro aHanmm3a WU

MOJICTTUPOBAHU

a
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Iloka3zarenan n KPUTECPUH OLNCHUBAHUA KOMHeTeHHHﬁ, OINMCAHHUE€ KA OLICHUBAHUA

Kon

- KOHTPOIUPYEMOH|

KOMITIETEHIIUH

WNHupukatopst
JOCTHKEHUN
KOMITETEeHLUH (110
peanuzyemoit
JTUCITUTLITHE)

IIepeuens
TJTAHUPYEMBIX
pe3ynbTaToB

KoHTponupyeMmsiq
TeMbI Y4eOHOM
JCLIUTUTAHBI

HaunmenoBanue
OLICGHOYHOT'O
CpeAcTBa

OIIK-1

OIIK-1.1

Criocoben
aHATU3UPOBATH
€CTECTBEHHOHAYIHYIO
CYLTHOCTh pO0JIeM,
BO3HHUKAIOIIINX B XOJ€E
podheCCUOHAIBHOM
JEATEEHOCTH

3HaTh:
3aKOHBI
TPAHHULIBI
MPUMEHUMOCTH;
OCHOBHBIC BEIIMYUHBI
u (uznveckue
KOHCTAHTBI, ux
OIIPENEICHNE, CMBICI,
CHOCOOBI M EIWHHUIILI
UX U3MEPCHUSL.
Ymers: yKa3aTh,
KaKue 32KOHBI
OIMKCBHIBAIOT  JIAHHOE
SIBIICHUE WIH dPPEKT;
HCTOJIKOBBIBATh
CMBICTT  (PU3UYECKHX
BEIMYMH W TIOHSTHH;
3aMKChIBaTh
ypaBHEHUS TUTST
(DU3MYECKUX BEITMYUH
B CHCTEME Cu;
WCIIOJIH30BATh
pasIYHBIE METOIUKH
(huzrYecKuX
U3MEpEeHui u
00paboTkH
9KCIIEPUMEHTAIBHBIX
JMAHHBIX TEXHUYECKHX
poOIEM.

Biagerp: HaBbIKaMu
WCTIOTH30BAHUS
OCHOBHBIX
obmeu3nIecKkux
3aKOHOB W TPUHITUIIOB
B BaKHEUIINX
MIPAKTHIECKUX
TIPHIIOXKEHIISIX
METOA0NOru e
pemreHust 3amad Bcex
paszzenoB oouren
(hM3HUKHM, B TOM YHUCIE
3a/:ay, Uil pelIeHus
KOTOPBIX
HEOOXOAWMEBI 3HaHUS
u3 pa3IMYHBIX
pasnenos
JIUCTTUTLTIHBIL.

OCHOBHBIE
¢uznkn  u
1794

Tewmsr 1
Temnr 2
Temnr 3
Temer 4
Temer 5
Teme1 6
Temsr 7
Teme! 8
Temer 9

Bonpocsl
9K3aMEeHallMOHHBIX
paoor,
KOHTPOJIbHBIC
paboTEHL.

OIlK-1.2
Criocoben
CTaHJAPTHBIC
rpoeccroHaIbHbIE
3a1aun c

pemars

3HaTh: Ha3HAYCHHUE U
NPUHIUIGI  ACHCTBUS
BAXKHEHIIIHNX
(hm3mueckux

puOOpOB, METOJIBI

Tewmsr 1
Temnr1 2
Temnr 3
Temnr 4
Temer 5

Bonpocst
9K3aMEHaLMOHHBIX
paoor,
KOHTPOJIbHBIE
paboTs
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MIPUMEHCHUEM
€CTECTBEHHOHAYYHBIX
U OOIIEHH)KEHEPHBIX
3HAHUM, METOJIOB
MaTeMaTHYECKOT0
aHalm3a u
MOJIETUPOBAHUS

TEOPETHUICCKUX u
3KCIIEPUMEHTAIBHBIX
HCCIIEIOBaHUI.
YMeTh: MOJIb30BaThCS
000pyIOBaHUEM,
WU3MEPUTEITBHBIMU
npubopamu.
BeimonaHsTh
(uznyeckux
MPOLIECCOB c
MPUMEHEHUEM
COBPEMEHHBIX
METO/I0JIOT U .
Baaners: noHATHsSMU
U 3aKOHAMHU (U3MKH,
METOJIAMH
MIPUMEHEHHS
(u3MYecCKUX 3aKOHOB
u MIPOIIECCOB,
MeTogamMu  (PU3MKO-
MaTEeMaTHYECKOI0
aHaM3a IS pereHus
€CTECTBEHHOHAYYHBIX
3amay, (U3NYECKOro
MO/ICITMPOBAHHUS B
WH)XEHEPHOU
MpaKTHUKE;, 00pabOTKHU
Y UHTEPIIPETUPOBAHUS
pE3yJIbTaTOB
JKCIIEPHMEHTA.

aHaJm3

Temn1 6
Temer 7
Temnr 8
Temer 9
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OueHovHbIe cpeacTBa MO AUCHUILINHE «DU3UKA»
Bonpochl K KOHTPOJILHBIM padoTamM:
TecTnl
1 cemecmp

1. MatepuanbHas TOUKa ABMXKETCS BJI0JIb ocl OX, 3aBUCUMOCTh KOOPAMHATHL X OT BpeMeHH t umeer

Bug X =3+ 2{+ O,5t2 . OnpetenuTh 3Ha4€HNUE CKOPOCTH TOYKH B MOMEHT BpeMeHu t=2 C.
A)4 wm/c; B)4,5wm/c; B)Swm/c; T)3,5w/c.

2. 3a 3 ceKyHJBI CKOPOCTh PABHOMEPHO BBIpOCa ¢ 3 kM/4 70 39 kM/4. OnipeieTuTh YCKOPECHHE.
A) 12 km/a?; B) 3,33 m/c?; B) 12 m/c%; T) 0,3 m/c?.

3. OnpenenuTs yriIoByIO CKOPOCTh TOYKHA PaBHOMEPHO Bparmaromeics co ckopoctrio v=0,5 m/c 1o
OKpYXXHOCTH paamnyca R=25 cwm.
A) 0,5 pan/c; B) 2 pan/c; B) 0,02 pag/c; I')5 pan/c.

4. Ha maTepuanbHyIO0 TOUYKY JIEHCTBYIOT JIB€ B3aUMHO neprneHaukyaspusie cuibl 0,3 H u 0,4 H.
PesynpTHpyromas cuna 1eMCTBUS PaBHA...
A)0,1H; b)0,7H; B)0,5H; TI)-0,1 H.

5. C kako¥l cWJIOW HYXHO JEWCTBOBaThH HAa TEJIO Maccold M=3 Kr, 4TO Obl OHO JABUTAIOCH C
TIOCTOSIHHBIM ycKopeHneM a=1,5 m/c??
A)9H; B)2H; B)0,5H; I')4,5H.

6. K nmpyxune, pactsiHyroi Ha 3 cM npuiokena cuia 39 H. Halitu KECTKOCTh IPYKUHBI.
A) 1,3H; b)1300H; B)117H; I') 1,17 H.

7. Yemy paBHa KHHETHYECKasl YHEPTHS 11apa Maccou 4 Kr, 00J1aaroero uMmyinbcom 12 kr-m/c?
A) 36 Ix; b)24 Ix; B) 18 Ix; I') 6 [Ix.

8. HaiiTu MOMEHT MHEpIIUK MaTepUATILHON TOUYKH ¢ Maccoi M=9 Kr, ynanéHHOW OT OCH BpAIllCHUS
Ha paccrosiHue =9 cm.
A) 729 xr-m?, B) 81 kr-M?; B) 0,073 xr-m?; T') 1 kr-M2.

9. MomeHT uHepLuH Kojeca 5 kr-m?. Kakoif MOMEHT CHJI NIPHJIOKEH K KOJeCy, BPAllaroIeMycsl C
yriaoBbIM yckopeHuem £=0,02 pa):[/cz?
A)0,4H-M; B)0,5HMm; B)0,004 HwMm; I')0,1 Hwm.

10. OnpenenuTs MOMEHT HMIyJIbCa Tela C MOMEHTOM MHEpIUH J=2 KrM%, Bpallalomierocs ¢
YTJIOBOM CKOPOCTHIO =8 paj/c.
A) 16 kr-M?/c; B) 4 xr-m?/c; B) 0,25 kr-m?/c; T) 1 xr-m?/c.

11. Cxonbko Monekyn B 1000 monb BemiecTBa?
A) 6,02-10%; b) 103 B) 6,02-10%; I 100.

12. CkomnbKo KoJInyecTBa BelecTBa B 32 rpammax kuciaopoja O2?
A) 0,001 monw; b) 2 monb; B) 32 monp; I') 1 moms.

13. Onpenenuts MoisipHyto Maccy H2SOa4.
A) 78103 kr/mons; B) 98:10° kr/Mons; B) 98 kr/mons; I') 50-10 kr/mois.
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14. Beipazuts Temnepatypy 27 °C B eaununax usmepenus CHU.
A) 273 K; b)117°C; B)300K; I')27°C.

15. Kak u3MeHHUTCs naBlieHHWE WJCaTbHOIO Ta3a, HAaXOJIIErocsi B IepMETHYHONW EMKOCTH MpHU
nosbimennu remnepatypsl ¢ 300 K no 450 K?

A) BeIpacter B 1,5 pa3a; b) nonusurcs B 1,5 pasa;

B) Beipacrer Ha 150 I1a; I') monusutcs na 150 Ila.

16. Kak n3MeHuTCs JaBiieHUE WICaIbHOTO ra3a Mpy YBEJIMYCHUU KOHIICHTPAINH B 3 pa3a u
CHUKEHUHU TEPMOJIMHAMUYECKOU TeMInepaTypsl B 2 paza?

A) ymensmures B 1,5 pasa; b) yBesnmuutcs B 1,5 pa3sa,;

B) yBenuuures B 6 pa3; [') ymenbuiutcs B 6 pas.

17. Kakast paboTa coBepiaercs HaeaabHBIM Ta30M IPU PACIIHPEHHH OT 2 M° 10 7 M° U TIOCTOSTHHOM
nmasinenun 100xITa?
A) 500 k/Ix; b) 20 xIx; B) 50 mx[x; I') 0,02 x/Ix.

18. N neanpHOMY Ta3y cooOmMIM KoaudecTBO TerioThl Q=5 k. Kak n3aMeHUTCS ero BHYTPSHHSIS
SHEprusi OH coBepIUT padboTy A=3 kJ[x?

A) yBenuuutcs Ha 2 k/[x; b) ymenbmmrces Ha 2 xJ[x;

B) yBenuuurcs Ha 8 x/[kx; ') ymensimurtces Ha 8 k/[x.

19. OnpeaenuTs K.11.J1. TIpOIIecca, eCIIH Ta3 TOJYYHT OT HarpeBaTelsl KOJIMYECTBO TEIUIOTH 9 K[k, a
oxJlanurento nepegan 6 kJx.
A)1/4; B)2/3; B)1/2; T')1/3.

20. KakoBa temmeparypa oxjaauTens npu mukie Kapro, ecnmm k.ma. nukna 0,2, a teMreparypa
Harpesatens 400 K?
A)333K; B)80K; B)320K; I')480K.

2 cemecmp

1. Kak w3MeHHTCS Cuila B3aUMOJCHCTBHUS JBYX TOYCYHBIX 3aps/IOB, €CIH JJICKTPUUCCKUN 3apsin
Ka)JIOTO YBEIIMYUTH B 3 pa3a, 0THOBPEMEHHO YBEIUYUB PACCTOSIHUE MEXIy HUMU B 3 paza?

A) He u3menutcs; b) yBenmuuutcs B 3 pasa;

B) ymenbmutces B 3 pa3a; [') yBenuuurtcs B 9 pas.

2. KakoBa HampspK€HHOCTh JJIEKTPHUYECKOTO TIOJIS, €CIM Ha TOYEeYHbIH 3apsa BeauwuuHbl 0,2 Ki
neiicteyer cuiia 100 H?
A) 20 B/m; B) 500 B/m; B) 0,002 B/m; T') 20 B.

3. YUemy paBeH MOTEHIMAI JIEKTPUUECKOTO MOJIsl B TOUKE, B KOTOPOH 3JIEKTPUUECKHIM 3apsij
BenuunHo# 0,03 K o6manaer sueprueit 0,18 [1x?
A)15B; b)0,054B; B)21B; I')6B.

4. HaiiTu JIeKTPOEMKOCTD JIBYX KOHJIEHCATOPOB, EMKOCThIO 3 MK®D, COeMHEHHBIX
MOCJIEI0BATENLHO.
A) 0,67 mx®; B) 6 mx®; B) 3 mx®d; I') 1,5 mxd.

5. HaiiTu 21eKTpoeMKOCTh IBYX KOHJIEHCATOPOB, EMKOCTBIO 3 MK®D, COeTMHEHHBIX MapalIeIbHO.
A) 3 Mx®; b) 1,5 Mx®d; B) 6 Mx®; I') 0,67 mxD.

6. B ogHOpOIHOE AnEeKTpHUECcKOe MoJie ¢ HanpsbkeHHOCTh E=1800 B/M momecTuinn IudIeKTpUK c
JMAJIEKTPUUECKOM MPOHUIIAEMOCThIO £=6. KakoBa Hanps»KeHHOCTb TOJIsI BHYTPH JTUAJICKTPUKa?
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A) 300 B/m; Bb) 50 B/m; B) 150 B/m; TI') 1080 B/m.

7. Kakoii 3aps1 JOJKEH IPOUTH Yepe3 MOonepeyHoe ceYeHUe MPOBOIHMKA 32 | MUHYTY, YTOOBI TOK
0611 paBeH 60MKA?
A) 10°Ki; B) 6010° Kn; B) 10° Kin; T) 3,6:10° K.

8. Kakoii Tok moreder uepe3 pesuctop conporuBiieHueM R=2500 Om ripu pa3HOCTH MOTCHIIMAJIOB
Ha ero koHmax 10B?
A)250 A; B)250mA; B)4mA; T)4A.

9. Kakas sHeprus BeIAeNSETCS B TPOBOIHUKE ¢ conpoTuBieHHeM 300 OM 3a OJIMHUHYTHI ITPH
npotekanuu Toka 200 MA?
A) 6 Ix; Bb) 1800 Ix; B) 360 Ix; I')9 x/Ix.

10. [IBa pe3ucropa, conpotuBieHreM 2 OM KaKbli, COETMHEHBI MapajuieabHo. KakoBo
COIIPOTHUBIIEHUE TAKOTO COCTUHEHUs?
A)40Om; Bb)10m; B)20wm; I')3 Owm.

11. Dnexrpon (3aps -1,6:10"°Kim) Beten co ckopocThio V=5 M/C B 0JHOPOIHOE MATHUTHOE TIOJIe
B=300 mxTn nepneHauKyaIsspHO IMHUAM HHAYKIUU. ONpenennTh 3Ha4eHUE CUIIbL, IeHCTBYIOMEN
Ha [POTOH B MAarHUTHOM TIOJIE.

A)2,410°H; B)2,410%2H; B)2,410%H; I')0H.

12. Kak u3MeHuTCs cuiia AeUCTBHS OJJHOPOJHOIO MarHUTHOTO TOJISl Ha 3JIEKTPOH, €CIIU YIOJl MEXy
CKOPOCTBIO AJIEKTPOHA XU BEKTOPOM MAarHUTHOW MHAYKIIMUA U3MEHUTH OT 30° 10 90°7?

A) yBenmuuutcs B 2 pa3za; b) ymeHbmmTCs B 2 pasa;

B) yBenuuurcs B 3 paza; I') ymensmutes B 3 pasa.

13. Onpenenure BepHOE HaNpaBiieHUE CUIIbI JIOpeHIIa 711 OTPUIIATEIILHOTO 3aps/ia.

v v v v
-q g -q g g El I_;] §
@_} e X - q I S <—q—>
Fx Fx
A b B r

14. Ol'[peI[eJ'II/ITL BCPHOC HAIIPABJICHUC JIMHHUI WHIAYKIIUU MAarouTHOI'O ITOJIA HpHMOHHHCﬁHOFO
IIpOBOAHHKA C TOKOM.

AT AT AT A7

15. Kak nu3MeHUuTCs MHAYKIMSI MarHUTHOTO MOJIs, CO3/JaBaeéMOT0 OECKOHEYHO JUTMHHBIM
IIPOBOJIHUKOM, €CIIM CHJTy TOKA YBEIHUYUTH B 1,5 pa3a, a TOuKy HaOMIOJeHUS yIaJIUTh Ha
paccrosiHue B 3 pasa O6osnbliee?

A) ymenbmuTes B 2 pa3a; b) yBenuuutcs B 2 pasa;

B) ne msmenutcs; I') ymenbmutes B 1,5 paza.

16. Eciu cuimy TOKa B ABYX HapajjieNIbHBIX MPOBOJAX YBEIUYUTH BIBOE, @ PACCTOSIHUE MEX Y HUMU
YMEHBIINTH B 3 pa3a, TO CHJIa UX B3aUMOJICHCTBHUSL. ..
A) yBennuures B 12 pa3; b) yBenuuutcs B 6 pas;
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B) ymenbmutes B 6 pa3; I') ymenbuutcs B 12 pas.

17. Inockwuii koHTYp maomansio S=200 cM? HAXOIUTCS B IOCTOSHHOM OJHOPOIHOM MAarHUTHOM
nose ¢ unaykuued B=0,3 Ti Tak, 4TO TMHUM MarHUTHOW MHIYKIIUU MPOHU3BIBAIOT IUIOIIA/Ib 10T

yriom 60° k HopMaiii KoHTypa. OnpeaenuTh MOTOK MarHUTHOM MHIYKIIUU Yepe3 KOHTYP.
A) 0,03 B6; b)0,3B6; B)30B6; I')3 mBO.

18. Kak u3MeHuTCS NOTOK MarHUTHOM MHIYKIIMY Yepe3 KPYIJIbIi MIIOCKUI KOHTYp, €CIIU
MarHuTHas UHIAYKLMS YMEHbIIUTCA B 3 paza?

A) yBenuuurces B 3 paza); b) ymenwiutes B 1,5 pa3s;

B) ymenbmutes B 9 pa3; I') ymensiiures B 3 pasa.

19. MarHuTHbIN NOTOK Yepe3 MPOBOISIINN KOHTYP U3MEHSETCS] pPABHOMEPHO TakK, YTO 32 5 MUHYT
Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 9J1C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. TIpoBoasAmIas paMKa IIOMABI0 S=9 cM2 BpalaeTcs ¢ yriIoBOH CKOPOCThIO ®=6 ¢ B
0JTHOPOTHOM MarHuTHOM noJie ¢ B=0,45 Tn. Onpenenuts MmakcumanbHoe 3HaueHne J/[C B pamke.
A)2,43MB; B)3kB; B)67,5MvkB; TI')83 B.

21. KakoBa n3nydaTenbHOCTh R™ abcommoTHO uepHOTo Tea npu Temmneparype 20 °C?
A) 9 MBt/M?; B) 418 Br/m?; B) 1,7-:10° Br/m%; T') 1 MxBt/M2

22. Kak W3MEHHUTCS M3Iy4aTelbHOCTh aOCOJIOTHO 4YepHOro Tena, eciau Temmeparypa ¢ 300 K
yBenuumiiach Ha 300 K?

A) yBenmuuutes B 4 paza; b) yBenuuurcs B 2 pasa;

B) yBenuuntcs B 16 pa3; I') He u3meHuTcst

23. KakoBa [UIMHA BOJIHBI, Ha KOTOPYIO MPUXOJUTCS MaKCUMYM JSHEPIHH H3JIydeHHUs aOCOJIIOTHO
YEpHOTO TeJa mpu Temneparype 36,6 °C?
A) 9,37 mxm; b) 79,23 mxMm; B) 0,63 mxm; I) 0,48 Mxm.

24. Onpenenuth Maccy (GOTOHA U3TYYEHUS C JUTMHOU BOJTHBI 550 HM.
A)9,1-10% kr; B)1,67-10% kr; B) 4,02-10% kr; T) 6,67-10™ xr.

25. KakoBa paboTa BbIX0/a 3JIEKTPOHOB M3 MeTallIa, ecii GoTod(PPEKT HAYNHACTCS MPU YaCTOTE
u3nydeHus 5,28- 10* I't u BBITIIE?
A) 3,510 Ix; B)1,6:10%° x; B) 4,0-102° x; T') 4,7-107° JTx.

26. CornacHo mocrtyiaram bopa, onpeneinTh MOMEHT HMMIYJIbCa JJIEKTPOHA Ha CTAIllMOHAPHOW
opoute ¢ Nn=3. [locrosauas [1nanka 2=1,05- 1034 Tx-c.
A) 3,15-10% JIxx-c; B) 1,05-103* x-c; B)2,1:103* JIx-c; T)4,2:10°% Tx-c.

27. Snpo sBe” umeer...
A) 4 melitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 npoToHa;
B) 4 npotona u 7 HeifrponoB; ') 4 mpotoHa u 3 HEUTpOHA.

28. YUeMy paBHO cpeiHEe BpeMs ’KU3HH T PaIMOAKTUBHOTO A/pa, €CIU MOCTOSTHHAS PAJMOAKTUBHOTO
pacnazia pana 1 u?
A)0,28-10%¢; B)60¢c; B)3600c; INlc.

29. Kak U3MeHHTCS aKTMBHOCTh M30TOMA C HOCTOSHHON paaHoakTUBHOro pacnana A=1 mun™ 3a
Bpemst t=41,6 c?
A) yMeHbIIUTCS 0YTH 110 HyIs; bB) ymenwmmtes B 1,4 pasa,;
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B) ymenpmures B 1,17-10% paza; TI') ymensmmres B 2 pasa.

30. B pesynbrate saepnoii peakuuu 7N+,He*—X+1H! o6pasopanocs smpo X. CKoJIbKO HYKIOHOB
BXOJHT B COCTaB siipa X?
A)17; B)S8: B)9: T)0.

KpuTepnn U IIKAJa OHCHUBAHUSA IO OCHOYHOMY CPEACTBY «TecTbl»

[Mkana OLICHUBAHUS Kputepuii onenuBanus
(uHTEpBaJ) OAJIIOB)
otinuHo (5) KontponbHast paboTta BbIIIOJTHEHA HAa BBICOKOM YPOBHE (TIPaBHIIBHEIC
otBerhl n1anbl Ha 90-100% Bompocos/3a1ayu)
xoporo (4) KonTposnbHas paboTta BbINOJIHEHA HA CPETHEM YPOBHE (TIPaBUIIbHBIC

OTBETHI JIaHbl Ha 75-89% Bompocos/3a1a)

yA0BNeTBOpUTENbHO (3) KonTposnbHas paboTta BbINOJIHEHA HA HU3KOM YPOBHE (ITPaBUIIbHBIC OTBETHI
nanbl Ha 50-74% Bonpocos/3a1a4)

HeynosierBopuTeibHO (2) | KoHTponbHasi paboTta BBINOIHEHA HA HEY/IOBJICTBOPUTEIILHOM YPOBHE
(mpaBuIIBHBIE OTBETHI 1aHbI MeHee yeM Ha 50%)
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OueHovHbIe cpeacTBA IJIs1 MPOMEKYTOYHOM aTTecTaluu (IK3aMeH)
Teoperudeckne BONpPOCHI
1 cemecmp

. Cucrtema orcuera. Tpaekropus. [Iyts. [lepememenue.
. Cxopoctb. Yckopenue. TaHreHmaibHOE 1 HOPMaJIbHOE YCKOPEHHE.
. Kunemartuka u xapakTepuCTUKH BPALATEIbHOTO JIBUKEHUSI.
. 3akonsl Hetorona. Cuna. Umnynsc. Macca.
. Cubl B ipupoie. Busl B3auMoieiicTBUS.
. 3aKOH COXpaHEHMsI UMITYJIbCa.
. JIBr>KeHne Tena nepeMeHHOU MacCCHI.
. KoncepBaruBusbie cuiibl. Pabota. MoOIHOCTS.
. Kunernueckas sneprus. [loreHnnansHas sHeprus.

10. 3akoH coxpaHEHUS SHEPTUH.

11. IlenTp Macc. /IBukeHue 1eHTpa Macc TBEPIOTO Tea.

12. Moment nnepuun. Teopema Illteiinepa.

13. KuneTtnueckasi SHEpTHsl BpaIleHHs.

14. MomeHT cuiibl. MOMEHT UMITYJIbCA.

15. Pabora npu Bpamienuu teia. OCHOBHOE ypaBHEHUE IUHAMUKH BPalIaTeIbHOTO
JIBIDKCHHS.

16. 3aK0H coXpaHEHUS] MOMEHTA UMITYJIbCA.

17. TIpeo6pazosanus ["ammmnes. [Toctynater CTO.

18. IIpeo6pazosanus Jlopenna. CrnenctBus u3 mpeoodpasoBanuii JlopeHia.

19. HeuneprmaibHbIe CUCTEMBI OTCUETA.

20. Konebarenbuplii iporiecc. ['apMoHnueckue kojiebaHus. Y paBHEHUE TAPMOHUYECKHUX
KoJieOaHui. XapaKTEPUCTUKN KOJICOAHHIA.

21. YpaBHeHHE 3aTyXaloIIuX KOJeOaHUH U ero perieHue.

22. YpaBHEHHE BbIHYX/ICHHBIX KOJe0aHul U ero perienue. Pesonanc.

23. IIpyxuHHbIi MasTHUK. OU3NYECKUl MasITHUK. MaTeMaTHYECKU MasiTHUK.

24. Cno>xeHue rapMOHMYECKUX KOJICOaHM.

25. MexaHnu4deckre BOJIHBL. YpaBHEHHE Oeryieil BOJIHbL. AMIUIUTY/A, YacTOTa, JJIMHA BOJIHBI,
(ha3oBasi CKOPOCTh BOJIHBI. BoJTHOBOE ypaBHEHHE.

26. [punuun cyneprio3unuu BoiaH. Matepdepeniyst BoH. CTosiure BOJIHBIL.

27. 3BykoBble BosHbL Dddext Horuepa. Ynprpazsyk. UHdpa3Byk.

28. Cuna Apxumena. Y ciaoBHe TUIaBaHUS TEL.

29. YpaBHeHHE HEPa3pbIBHOCTH CTpyH. YpaBHenue bepuymmu. JlamunapHoe u TypOyneHTHOE
Teuenue. Yucno PeitHomnpaca.

30. OcHOBHBIE TOJNOXEHUsT MoJeKylnsapHo-kuHeTnueckoit Teopun (MKT). OcHoBHbie
TOHATHS U OTIPEICIICHUS MOJISKYIIAPHON (PU3UKH.

31. Uneanpubiii Ta3. CBoiicTBa uHOealbHOTO rasza. TepMOAMHAMUYECKHE TapaMeTphbl
COCTOSIHUSI.

32. OcnoBHoe ypaBHeHne MKT (VpaBHenue Kiaysuyca). VYpaBHEHHE COCTOSHUS
uaeansHOTO rasza (Ypasuenue MenaeneeBa-Knanelipona).

33. N3omporiecchl, 3aKOHBI H30TIPOLIECCOB. p-V IHarpaMMBbl H30IPOLIECCOB.

34. YpaBuenue Ban-nep-Baanbca. IlonpaBku ypaBHeHuss Ban-gep-Baansca u  ux
¢usnueckuit cmbici. M3otrepmbl Ban-nep-Baanbca.

35. Pacnipenenenne MakcBeiia. XapakTepHble CKOPOCTH pacnpezeneHuss MakcBesa.

36. Pactipenenenue bonbsimana. bapomerpudeckas popmyna.

37. SlBnenus nepeHoca B TEPMOIMHAMHYECKU HEPABHOBECHBIX cUCTEMaX.
TennonpoBoanocTs. quddysus. BazkocTs.

38. Yucno creneHeid cBOOOIBI MOJIEKYNbl. BHYTpeHHssI SHeprus TepMOIMHAMUYECKON
CHCTEMBI. 3aKOH paBHOPACIIPEICIIEHUS] SHEPTHH IO CTETIEHSM CBOOO/IBI.

OCoO~NOUITE,WN P
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39. Pabora, coBepmiaemasi cuCTEMOW Ipu H3MeHeHHH oObema. OmnpexpeneHue pabOTHI,
COBEpILIAEMON TEPMOJIMHAMUYECKON CUCTEMOM MPU U30TIPOLIECCAX.

40. IlepBoe nHawanmo TtepmonuHamuku. CIEACTBHS M3 IMEPBOr0 Hayajla TEPMOJWHAMHKH.
N3meHeHne BHYTPEHHEN SHEPIUU IIPU U30IIPOLIECCaX.

41. KonnuecTBO TEIUIOTHL. AauMabaTtudeckuid mpormecc. YpaBHeHHe aauabatel. P-V
yarpamma ajinadaTuyeckoro npoiiecca.

42. TerumoemkocTh. YpaBHeHue Maiiepa. [loka3atens aguadatsr (koddpdumnuent [lyaccona).

43. TlonmuTponHbIi mporecc. YpaBHEHHsI MOJUTPOIIBI, TOKa3aTelb moiuTpornsl. [lokazarens
MIOJIUTPOIIBI JUIsl U30IIPOLIECCOB.

44. TennoBasi mamumHa. KpyroBeie mporeccel: p-V nuarpamma, paboTa Nmpu KpyroBOM
npouecce, KII/I.

45. Iuxn Kapno: p-V auarpamma, onucanue npoieccos nukia, KIT/. Teopema Kapno.

46. TepmoanHaMU4ecKoe  ompeneneHue  SHTponuu. CTaTUCTHYECKOE  OMpeeieHHe
sHTponuu. OCHOBHBIE CBOMCTBA SHTPOIIUH.

47. I3MeHeHue SHTPONHUH IpU u3orpoueccax. Bropoe Hauano trepmoauHamuku. CiaenctBus
13 BTOPOT0 Hayaja TEPMOIMHAMUKH.

2 cemecmp

1. DnexTpuyeckuii 3apsi ¥ 3aKOH ero coxpaneHus. 3akoH KysoHa.

2. DnekTpudeckoe nose. HarmpsokeHHOCTB IEeKTPHYECKOTO TIOJIS.

3. Teopema I'aycca u e€ mpumeHeHue.

4. Pa0oTa rpu nepeMeIieHny 3apsaa B 3JeKTPUIECKOM TI0JIE.

5. Hupkyssus Bextopa E.

6. [loreHuman u pa3HOCTh NOTEHIMAIOB. DKBUIIOTEHIIMAIbHBIE TIOBEPXHOCTH.

7. CBsI3b MEXy HAalPSDKEHHOCTBIO M IOTEHIHAJIOM.

8. JIMdIEeKTPUKH ¥ IPOBOAHUKH B AJIEKTPUIECKOM I1OJIE.

9. BekTop 31€KTpUYECKOr0 CMELIECHHUSI.

10. Dnexrpoemkoctb. Konnencarop. CoequHeHre KOHICHCATOPOB.

11. DHeprus 3apsHKEHHOTO KOHAGHCATOpa. DHEPrUs IEKTPHUYECKOTO TOJIs.

12. TlocTosiHHBI 3nekTpudeckuid TOK. Cuia TOKa, IUIOTHOCTh Toka. COINpOTHBIICHHE.
Onexrpoasrkymas cuia (31C).

13. 3akon Oma j1s1 y4acTKa | IOJTHOM LIeIH.

14. 3akon Jxoyns-Jlenma.

15. Pa3BeTBiienHbIe anekTpudeckue 1enu. [Ipasuma Kupxroda.

16. MarauTHOe noJie. MaruuTHast MHIYKIUS U HAIPSHKEHHOCTh MarHUTHOTO TOJIS.

17. 3akon buo-CaBapa-Jlamiaca u ero npumeHeHue.

18. B3aumoieiicTBre TOKOB. 3aKOH AMIiepa.

19. DnexTpuueckas yactuia B MarHuTHOM nojie. Cuna Jlopenua.

20. CunoBele nuHUM MarHuTHOro nousist. Llupkynsanus BexropoB B u H. Teopema o mosinom
TOKE.

21. MarnuTHbIif oTok. PaboTa 1o nepeMerieHnIo Toka B MarHUTHOM TIOJIe.

22. SIBneHue 3neKTpoMarHuTHOM MHAYKUMU. 3akoH Dapanes. Bpaienue paMku B
MarHuTHOM TIOJIE.

23. SIBnenue caMOMHAYKIUH. HIYKTUBHOCTh KOHTYpA.

24 VI3meHeHue ToKa MPH 3aMbIKaHUM LENH U Pa3MbIKaHUU LEMH.

25. DHeprusi MarHUTHOTO MOJIA. DHEPTHsl KOHTYpa C TOKOM.

26. KonebatenpHplii  KOHTYp. CBOOOIHBIE 3JEKTpOMAarHUTHbIe KojeOaHus. Popmyna
TomcoHa.

27. 3aTyxarolye 1 BhIHYXIEHHBIE dJIeKTpoMarHuTHble konebanus. Auddepennunansrnoe
ypaBHEHHE KOJIEOaHUH U €ro pelieHue.

28. Ilepemennslit TOK. 3akoH OMa 1S IepeMEeHHOTro Toka. MOITHOCTh TEPEMEHHOT0 TOKa.
BexropHble AuarpamMMBsl.

29. OcHOBHBIE 3aKOHBI reoMeTprueckoi onTuku. [punimn depma.
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30. ®opmyna ToHko# JMH3BL [locTpoeHue n3o0pakeHuii B TOHKUX JinH3aX. Pokye, pokycHoe
paccTosiHiEe, ONTUYECKas! CUIa.

31. Untepdepenuns crera. udpaxuus ceera. [Tpumepsr.

32. Ionspusanus cBeta. 3akoH Manroca. 3akoH bproctepa.

33. Iormomenue cBeta. 3akoH byrepa.

34. IlpencraBnenue cBeTa Kak JIEKTPOMarHUTHOM BOJIHBL.

35. TerioBoe M3MyYEHUE U €r0 XapakTepucTuku. 3akoH Kupxroda.

36. AbcosrrotHo yepHOe Teno. Dopmyia Penes-/xunca.

37. 3akonbl cMmemenust Buna. 3akon Credana-bonbimana.

38. ®opmyma [Tnanka. ®OTOHBL.

39. JlaBnenue cera. Poroaddexr. Ypasuenue porodrddexra.

40. Dddexr Kommrona.

41. SAAnepunas moxens aroma. lloctrymater bopa. Atom Bojopoaa u BOIOPOAOINOI0OHBIE
aTomsl 110 bopy.

42. Bonubl e bpoiinsa. CooTHOIIEHNE HEOTTPEISIICHHOCTEH.

43. BonHoBas ¢pyHkius. YpasHenue llpeaunrepa.

44. AtoM BoJOpOJia B KBaHTOBOM MexaHuke. KBaHtoBble umcia. depMuoHBI U OO30HBI.
[Tpuanpmn aymn. [leproauueckas cucrema aeMeHToB MeHieneeBa.

45. CocraB U XapaKTepUCTUKH aTOMHOTO S/pa.

46. JledeKT MacChl U SHEPTHUS CBSI3M s/[pa. DHEPreTHKA SACPHBIX PEaKIIN.

47. PanoakTUBHOCTH. 3aKOH PaJIMOAKTUBHOTO pacmana. AKTHBHOCTb.

48. SInepHble peakiu: o-pacnai, B-pacnaj, y-usnydenue. [Ipasmia cmemenns. HerpuHo

49. Peaknuu JIeNiCHAS M CHHTE3a aTOMHBIX sijiep. SIJepHbIe peakiuy Mo JT AeHCTBHEM
HEUTpOHOB. LlenHpie peakiuu.

IIpakTuyeckue 3axaHust
1 cemecmp

3apaua 1. JIBmwkeHrne MaTepHabHON TOYKH 33JaHO ypaBHEHHEM X=At+Bt?, rne A=4 m/c?
B=-0,05 m/c?. OnpeaenuTh MOMEHT BpEMEHH, B KOTOPBIH CKOPOCTh U TOUKH paBHA Hy/0. Haiitu B
ATOT MOMEHT BPEMEHHU KOOPJMHATY U YCKOPEHHE.

3amgaua 2. MarepuanbHasi TOUKa Bpamaercsi Ha pacctossHuu =20 cM BOKPYT HEMOIBUIKHOMN
OCH TI0 3aKOHY ¢:A+Bt+Ct3, rae A=3 pan, B=-1 pa/:[/cg’, C=0,1 paz[/CS. B momenT Bpemenn t=10 ¢
OTIPENICIIUTh TAHTCHIIMAIBHOC d7, HOPMAJIBHOE dn U TIOJTHOE @ YCKOPEHHSI TOUKH.

3agauya 3. Ha rmagkom crone jexxut Opycok maccoit m=4 kr. K Opycky npuBsizaHbl aBa
IIHypa, TIEPEKUHYThIC Yepe3 HEINOIBUKHBIC OJOKH, MPUKPEIIEHHBIC K MPOTUBOTIONOKHBIM KpasM
croina. K KoHIIaM NIHYpOB TOJBEIICHBI THPH, Macchl KOTOpbix Mi=1kr u my=2 kr. Haiitu
YCKOPEHHUE, C KOTOPBIM JIBHXKETCS OpPYCOK, M CHIIy HATSDKCHUS KaXKJIOro W3 HIHYpoB. Maccoi
OJIOKOB M TPEHHEM ITPEHEOPEYb.

3agaua 4. MarepuanbHasi TOYKa Maccol M=3 KI' JABIIKETCS MOJ JAEHCTBUEM HEKOTOPOMH
cunel F cormacuo ypasaenmio X=Ct>+Dt®, rne C=2 m/c?, D=-0,1 m/c®. Haiitu 3naueHns 5TO¥ CHIIBI
B MOMEHTHI BpeMeHH 11=1 ¢ u t2=2 c. OnpenenuTs MOMEHT BpEMEHHU, KOT/Ia CHJIa paBHA HYJIIO.

3agaua 5. Opyaue, )KeCTKO 3aKpeIUIeHHOE Ha KeJIe3HOJIOPOXKHOM miardopme, MPOU3BOIUT
BBICTpEJI BJIOJIb IOJIOTHA JKEJIE3HOM J0poru moja yriaoM ¢=60° k auHuK ropusoHTta. OnpeaenuTtsb
ckopocth U oTkarta miatdopMmbl, €ciy CHapsa] BbUIeTaeT co ckopocThio =600 m/c. Macca
1aTopMBbI ¢ OpyaueM Hu cHapsgamu M=15 1, macca ogHoro cHapsiia m=20 xr.

3anaua 6. I1lap maccoit m=10 kr, IBMKYIIUICS CO CKOPOCThIO 11=4 M/C, CTaJIKUBAETCA C
[1apoM Maccoit Mz=4 Kr, CKOPOCTh 02 KOTOporo paBHa 12 m/c. Cunrtas yaap npsMbIM, HEYIPYTHM,
HAWTH CKOPOCTH ¥ IIAPOB MOCIIE y/Aapa B IBYX ciry4dasx: 1) Manblil map HaroHset OOJbIION map,
JBIDKYIIUICS B TOM K€ HalpaBJICHUH; 2) MIapbl ABUKYTCS HABCTPEUY APYT APYTY.

3amaua 7. J{ns cxarus npyxkuHbsl Ha x1=1 cMm HyxxHO npunoxuth cuty F=10 H. Kakyro
paboTy HY>KHO COBEPIINTH, YTOOBI CXKaTh MPYXKUHY Ha x2=10 cm?
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3amauya 8. OmpenenuTs JIWHEHHYIO CKOpPOCTH U IIEHTpa WIapa, CKaTUBIIErocs 0e3
CKOJIBXKCHHUS 110 HAKJIIOHHOM MJIOCKOCTH BhICOTOM h=1 M.

3amaua 9. Touka coBepmiaeT rapMoHuYeckue KoseOanus. HamOosplee cMeEmIeHHE Xmax
TOYKH PaBHO 5 M, HauOoJbIIas CKOPOCTh Umax= 10 cMm/c. Haiitu yrinoByro 4acToTy e konebGaHuil u
MaKCHUMAaJIbHOE YCKOPEHUE @max TOUKH.

3agauya 10. I'pysux wmaccoit M=400r, mojaBEMIEHHBIH K TMpPYXHHE, KOJEOIeTcs Io
BepTUKAIH ¢ ieproioM T=1 ¢. OnpeaenuTs )KeCcTKOCTh K mpy»KUHBI.

3agaya 11. CkoJIbKO aTOMOB COJEPIKHUTCS B pTYTH: 1) KonmuecTBoM BemiectBa v=0,2 MOJIb;
2) maccoit m=1r?

3agaya 12. Ompenenuth KOJIMYECTBO BEIIESCTBA V BOJOPOJA, 3aIOJHSIONIETO COCY/T
o6beMoM V=3 J1, ecrii KOHIIEHTPAIs MOJIeKyl ra3a B cocyae N=2 1018 m3,

3agaua 13. B 6anmnone Haxoaures ra3 npu temreparype 71=400 K. Jlo kakoii Temmeparypsl
T> Hayto HArpeTh ra3, YTOOKI €To JaBJICHUE YBEIUIMWIOCH B 1,5 paza?

3anaua 14. Bamion Bmectumocthio V=20 11 3amonHeH azotoMm npu Temmeparype 7=400K.
Korna wacte raza u3pacxomoBan, naBieHue B 6autoHe moHusmiock Ha Ap=200 kIla. Onpenenuts
Maccy M U3pacxoI0BaHHOTO ra3a. [Iporecc cuuTaTh H30TEPMUUYECKHM.

3apaua 15. OnpenenuTh IUIOTHOCTH p BOJSHOTO TMapa, HAXOMISIIETOCs TOJI JIaBJICHHUEM
p=2,5 Ila n umeromero temnepatypy 7=250 K.

3agaua 16. MpeansHblii Ta3 coBepmaeT nukia KapHO mpu Temreparypax XOJIOAWIbHHKA
7,=290 K u Ttemmootnarunka 71=400 K. Bo ckombko pa3 yeemmuutcs KIIJ[ # mukima, ecimu
TeMIepaTypa TelIOOTAaTuMKa BO3pacTeT 10 T1=600K?

3apaua 17. Ta3, coBepmaromuii mukia Kapuo, oTmanm TeruionpueMHUKY 75% TeIIIOTHI,
MOJIydeHHOW OT TerooTAarynka. Ompenenuts TtemmnepaTypy 72 TEIUIONPUEMHHKA, €CIIH
Temmneparypa terootTaarunka 71=400 K.

3apaua 18. Ilpm «kakoii Temmeparype CpemHssl KHHETHYecKas DJHeprus <e&,>
TIOCTYTIATEIBHOTO JABHKEHUS MOJIGKYIBI Tra3a paBHa 4,14 10 2LTx?

2 cemecmp

Zamaua 1. 3apsaaer Qi1=1 MmxKn u Q.=-1 MxKn nHaxomsrcs Ha paccrosauu (=10 cm.
OnpeneuTh HAPSHKEHHOCTh £ W MOTSHIMAN ¢ TI0JIA B TOYKE, yAaJleHHOW Ha pacctosaue =10 cm
OT TIEPBOTO 3apsjia M JIeXKAIIeH Ha JIMHWUHU, MMPOXOJIAIICH dYepe3 MEepBBIN 3apsi MEPICHIUKYIIPHO
HarpaByieHuro oT Q1 k Q2.

3agaya 2. Ha n1Byx OSCKOHEYHBIX MapaUICNIbHBIX IIOCKOCTSX PaBHOMEPHO PacIpeIeCHBI
3apsibl C MMOBEPXHOCTHBIMU TIJIOTHOCTAMH 01=0,2 MrKi/mM? 1 02=-0,3 MxKi/m?. Ornpenenurpb
HAIPSHKCHHOCTD TOJISI M@Ky U CHAPYXKH IJIOCKOCTEH.

3apaua 3. JIBa xonaeHcatopa snekrpoeMKocTssMH C1=3 MK® u C>=6 Mk® coenuHEHBI

napajuiensHo U npucoenuHeHsl k Oarapee ¢ DJIC =120 B. Omnpenenuts 3apsasl Q1 u Q2
KOHJICHCATOPOB ¥ pa3zHocTH noTeHmaioB Us 1 Uz Mex 1y 00KIIaIoK.

3agauya 4. Tpu xonaencatopa eMkocTsiMu C1=1 Mk®, C2=2 Mk®D u C3=3 MKkD MOryT OBITH
COEJMHEHBbl TMapajyIelbHO WM I[ocienoBaTeabHO. B KakoM ciayuae eMKocTh Oarapeu
KOH/IEHCAaTOPOB 00JIbIIIE U BO CKOJIBKO pa3?

3agauya 5. Cuna Toka B MPOBOJHUKE paBHOMepHO HapacTtaeT oT lo=0 no I1=3 A B TeueHue
Bpemenu t=10 c. Onpenenuts 3apsa Q, npomieamuii B IpoBOHUKE.

3anaua 6. Tpu pesuctopa compotusnenusiMu R1=1 Om, R2=2 Om u R3=3 OmM moryT ObITH
COEJIMHEHBI MapaljiebHO WM MOocje0oBaTeIbHO. B KakoMm cilyyae comnmpoTuBiI€HHE OOJIbIIE U BO
CKOJIBKO pa3?

3amaua 7. Cuna Toka B mpoBoaHuKe comnpoTuBieHneM R=100 OM paBHOMEpHO HapacTaer
oT lo=0 mo Imax=10 A B Teuenue BpemeHu 1=30c. Omnpenenuth KOJIMYECTBO TEMIOTH Q,
BBIJICIMBIIIEECS 32 ITO BPEMS B IIPOBOIHUKE.

3apauya 8. Ilo mnpoBoay, corHyroMy B BHJE KBaapara co cTopoHoil 60 cm, Teuer
MOCTOSIHHBIN TOK 3 A. HalfTu MHIyKIIMIO MarHUTHOTO MOJIS B LIEHTPE KBaJpaTa.
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3amaua 9. Ilo oOMOTKEe OuYeHb KOPOTKOH KaTymIKu pamuycoMm =16 cm Teuer Tok 1=5 A.
Ckonbko BUTKOB N MPOBOJIOKM HAMOTAHO Ha KaTYIIKY, €CIH HAPSHKEHHOCTh H MarHUTHOTO 1O B
ee nmentpe pasua 800 A/m?

3amaua 10. /IBa AMUHHBIX MapajuIeNbHBIX IPOBOJIA HAXOATCS HA PACCTOSHUU =5 CM OAMH
ot apyroro. Ilo mpoBomaM TEKyT B MPOTHBOIOJIOKHBIX HAMpaBIECHUSX OMUHaKoBbie TOku 10 A
KK, HaliTh HanpspKeHHOCTh MarHUTHOTO TI0JIS B TOYKE, HAXOAAIICHCS HA PACCTOSHHUH 1=2 CM
OT OJTHOTO ¥ =3 CM OT JIpyroro MmpoBoJa.

3amauya 11. TIpsmoit npoBox mmHoi 1=10 cm, o koTopomy Teder Tok 1=20 A, HaxoauTcs
B OJTHOPOJHOM MarHuTHOM moje ¢ uaaykuueit 5=0,01 Tn. Haiitu yron o Mexay HanpaBiIeHUSIMU
BEKTOpa B u ToKa, eciu Ha IpoBoj AeiictByer cuna 10 mH.

3agava 12. Beruucnuth paguyc R ayru OKpYKHOCTH, KOTOPYIO OIMCBHIBAET MPOTOH B
MarHuTHOM ToJie ¢ mHAYyKIuedn B=15 mTn, ecau ckopocTh L MpOoTOHA paBHA 2 MMm/c.

3agaua 13. B ogHOpoHOM MarHuTHOM Tosie ¢ maayknueir B=0,01 Tin HaxomuTcst mpsimMoit
npoBoj JuHO#M |=8 cM, pacmosioeHHBIN NepIeHIUKYISIPHO JIMHUSIM HHIYKIHHA. [1o mpoBomy
tedeT TOK 1=2 A. Ilox geWicTBUEM CHII TIOJIsl IPOBOJT IEPEMECTHIICSI Ha paccTosiHue S=5 cM. Haiitu
paboty A cut mossi.

3agaua 14. B onmHOpogHOM MarHuTHOM mojie ¢ wmHAyknuei B=0,35 Tnm paBHOMepHO C
gactoToit N=480 mun™ Bpamraercs pamka, comepxantas N=500 suTkoB mromaasio S=50 cm?. Ock
BpaIleHNs JIOKUT B IUIOCKOCTH PAMKH M TEPIEHAWKYISpHA JIMHUSAM WHAYKIuH. OnpenenuThb
MakcuMainbHyt0 O/IC MHAYKIUH €max, BOBHUKAIOLIYIO B PAMKE.

3amaua 15. B memu men tok 1=50 A. McToYHMK TOKa MOYHO OTKIIFOYWATH OT LIENH, HE
paspeiBas ee. Onpenenuth cuiry Toka depe3 t=0,01 ¢ mocie oTKIIOUEHHs €€ OT UCTOYHHKA TOKa.
Comnportusnenue renu R=20 Om, ee uaaykTuBHOCTh L=0,| T'H.

3anaua 16. UnaykruBHocTh L karymku (6e3 cepneunuka) pasHa 0,1 mI'H. [Ipu kakoit cune
toka | sneprust W marautHoro moss pasHa 100 mx/[x?

3anaua 17. KonebaTenbHBI KOHTYP COCTOUT M3 KaTYIIKH HHAYKTHBHOCTHIO L=20 Mx['H 1
KOHJIeHcaTopa 31ekTpoeMKocThio C=80 HD.

3apaua 18. UunyktuBHOCTh L KOonebarenpHOTO KOHTYpa paBHa 0,5 MI'H. KakoBa momknHa
OBITBH JIEKTPOeMKOCTh C KOHTYpa, YTOOBI OH pe30HUPOBaJ Ha AuHY BoJHBI A=300 M?

3apaua 19. IloTtox sHeprum, M3Iyd4aeMblii M3 OKOINKA IJIAaBWJILHOW medw, paBeH 34 BrT.
Onpenenuts Temnepatypy T nedu, eciu IIolaas oTeepcTus S=6 cm?,

3agaya 20. MakcuMyM CHEKTpaJIbHOM IJIOTHOCTU JHEPreTUYECKOW CBETHMMOCTH 3BE3bl
COOTBETCTBYET AJuHE BOJIHBI A=550 HM. OnpeenuTh TeMrepaTypy NOBEPXHOCTU 3BE3IbI.

3agauya 21. Onpenenuts paboTy BbIXoAa A 3IEKTPOHOB U3 HATPUs, €CIIM KpacHasl rpaHHLa
dboTtorddexra 10=500 M.

3agauya 22. Ha noBepXHOCTh IUTHUS MafaeT MoHoxpoMatudeckuil cseT (A=310 um). UToOBI
MIPEKPATUTH SMUCCHIO SJIEKTPOHOB, HY)KHO MPHJIOKUTH 33JI€P>KUBAOIIYIO Pa3HOCTh MOTeHIInaioB U
He meHee 1,7 B. Onpenenuts paboTy Bbixoaa A.

3agaya 23. Ha NMHKOBYIO MJIACTUHKY MaJIa€T MOHOXPOMATHUYECKUN CBET C JJIUHOM BOJHBI
A=220 M. OnpeenuTh MaKCUMAaIbHYIO0 CKOPOCTh (DOTOIIEKTPOHOB.

3agaua 24. OnpenenuTth JUTMHY BOJIHBI A U Maccy m ¢oToHa ¢ sHepruei e=1 MaB.

3anaua 25. Jlapnenue p moHoxpomarudeckoro ceera (A=600 HM) Ha YepHYIO TOBEPXHOCTH,
NEepINEeHANKYIApHYI0 naaaoummM Jsydam, paBHo 0,1 mkIla. Omnpenenutes umciao N ¢oToHOB,
najaomux 3a BpeMs t=1 ¢ Ha HOBepPXHOCTh MIomaablo S=1 cM?,

3agaua 26. Berunciuth JUTHHY BOJIHBI A, KOTOPYIO HUCITycKaeT HoH reius He' mpu mepexose
CO BTOPOTO SHEPrEeTUYECKOTO YPOBHS Ha mepBbiit. Caenars Takoil e mojcyer s woHa autust Lit™.

3agaua 27. Beruncauts sHepruto (poToHa, UCIyCKaeMOro MpH Mepexo/ie EKTPOHa B aTOMe
BOJIOPO/Ia C TPETHEr0 SHEPIrEeTUYECKOTO YPOBHS Ha MEPBBIHL.

3amaua 28. 3a Bpems t=1cyr akrtuBHOCTH H30TOma ymeHbmmmiack oT A1=118 I'bk no
A>=7,4 I'bk. Onpenenutsb nepro moaypacmnana T 12 3TOro HyKIHa.

3amaua 29. 3a xkakoe Bpems t pacnmamaercss ‘2 HauyalbHOTO KOJMYECTBa  siziep
PazmoaKTUBHOTO M30TOIIA, €CIIM EpUO/I ero noyrypacnana 71/2=24 4?
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KpnTeplm ! IKaJa OCHUBAHUSA 110 ONCHOYHOMY CPEACTBY l'IpOMe)KyTO‘lHLIﬁ KOHTPOJIb

(3K3aMeH)

[IIxana onieHnuBaHUA
(nHTEpBa O0AIIOB)

Kpurepuii onenuBanus

OTINYHO (5)

CryneHT TiIyOOKO W B TIOJHOM OOBEME BIAAEET NPOTPAMMHBIM
MaTepualoM. ['paMOTHO, MCYEPIIBIBAIOIIE U JIOTUYHO €r0 M3JIaracT B
YCTHOM WM nucbMeHHOM (opme. [Ipu 3ToM 3HAaeT peKOMEHI0BaHHYIO
JUTEPATYPY, NPOSABIISIET TBOPUECKHUM NOJXO0 B OTBETAaX HA BOIPOCHI U
IPAaBWIbHO OOOCHOBBIBAET IPUHATHIE PEIIEHUS, XOPOLIO BIIAJEET
YMEHUSIMH Y HABBIKAMU ITPY BBINIOJHEHUU IPAKTUYECKUX 3aa4.

xopo1o (4)

CryzneHT 3HaeT MNporpaMMHBIA MaTepuai, TpaMOTHO M TO CYyTH
u3jaraeéT ero B YCTHOM WM NHUCBMEHHOW ¢opMme, Homyckas
HE3HAYMUTEIIbHBIE HETOYHOCTH B  YTBEPKICHUAX, TPAKTOBKAX,
ONIPENENICHUAX W KAaTEerOpUsX WIA HE3HAYUTEIBHOE KOJIMYECTBO
omn6ok. [Ipu sToM Brazeer HEOOXOJUMBIMU YMEHUSMH U HaBBIKAMU
IIpY BBINIOJIHEHUH MTPAKTHYECKHX 3a]1a4.

YI0BJIETBOPUTEIHHO

@)

CTyneHT 3HaeT TOJIbKO OCHOBHOM IIPOIPAMMHBIN MaTepural,
JIOTTYCKaeT HETOYHOCTH, HEIOCTATOUYHO YETKHE (POPMYIUPOBKH,
HETIOCIIEA0BATEIBHOCTD B OTBETAX, U3JIAra€MbIX B YCTHON WIH
nucbMeHHoM popme. [Ipu 3TOM HEOCTATOUHO BIAACET YMEHUSIMH U
HaBBIKaMU IIPY BBINIOJIHEHUHN IPAKTUYECKUX 3a1a4d. JlomyckaeT 10
30% ommnbOoK B M3J1araeMbIX OTBETaX.

HEYJIOBJIETBOPUTEIILHO

)

CryneHT He 3HaeT 3HAuYMTENbHOM YacTh MPOrpaMMHOIO MarepHaa.
[Ipu sTOoM gomyckaeT MPUHIMIHAIBHBIE OIIMOKU B JOKAa3aTelIbCTBAX,
B TPAKTOBKE MOHITUA M KAaTErOpHUH, MPOSBISIET HU3KYIO KYJIbTYPY
3HaHWM, HE BIAJEeT OCHOBHBIMU YMEHUSMH U HaBbIKAMU TIpU
BBITIOJIHEHUU TMpakTHUeckux 3anady. CTyAeHT OTKa3blBaeTcs OT
OTBETOB Ha JIOTIOJHUTENILHBIE BOITPOCHI
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9. OcobeHnocTn Oopranmsanuu Oﬁy‘lel{l/lﬂ AJist JIMI ¢ OrpaHUIC€HHBIMHU BO3MOKHOCTAMU
310PpOBbHA U HHBAJINAO0OB

IIpu HeoOXomumocTH paboyas mporpaMMa y4yeOHOM AMCHUIUIMHBI MOXET OBITh
aZlanTHpOBaHa Jyis o0ecredeHrs 00pa30BaTEILHOTO MPOIECca HHBAIUIOB U JIUI] C OTPAHNYCHHBIMU
BO3MOXHOCTSIMU 3/I0POBbsl, B TOM 4YHCJIE€ C IPUMEHEHHEM OJJIEKTPOHHOIO OO0Yy4YeHUs U
JMCTaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUIL.

Jlnst aToro Tpedyercs 3asiBI€HHE CTYJCHTa (€ro 3aKOHHOTO MPEJCTaBUTENS) U 3aKIIOUCHUE
ncuxosoro-meauko-negarornuecko  komuceun  (IIMIIK). B cioyuae  HeoOxoaumocTu
oOyJaromuMcsi U3 YHUCla JIMI C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 3J0POBBSI (IO 3asBIICHHIO
oOyyaromerocsi), a Jjisl MHBAIMJIOB TaKXXE B COOTBETCTBUU C WHAWBHIYAJILHOW IMPOTpPaMMOM
peabunuTalMy HMHBAJIUAA MOTYT NpeaiaraTtbCs CIEIyIOIIMEe BapHaHTbl BOCIPHUATHS Y4eOHOM
nH(pOpPMAaLIUU C YIETOM UX UHAUBUAYAIBHBIX ICUX0()U3NUYECKUX 0COOEHHOCTEM:

— CO3/aHUE TEKCTOBOW BEPCUM JIIOOOrO HETEKCTOBOTO KOHTEHTAa MJI €r0 BO3MOKHOTO
npeoOpa3oBaHusl B aJbTepPHATUBHBIE (POPMBI, YAOOHBIE IS pa3IUYHbIX MI0JIb30BATENEH;

— CO3JaHME KOHTEHTA, KOTOPBHIM MOXHO MpPEICTaBUTh B PA3IMYHBIX BUAAX 0e€3 moTepu
JAHHBIX WIHA CTPYKTYPbI, IPETYCMOTPETh BO3MOXHOCTh MacIITAOMPOBAHUS TEKCTAa U U300pakeHUI
0e3 morepu KauecTBa, MPEAYyCMOTPETh JOCTYIHOCTb YIPaBIE€HUSI KOHTEHTOM C KJIIaBHATYpHI;

— CO3JIaHuE BO3MOXKHOCTEH JUIsl 00y4yarouxcs BOCIPUHUMATh OJJHY U TY K€ HH(OPMaLHIO
U3 pa3HbIX MCTOYHUKOB, HANpUMeEp, TaK, YTOObI JIMI@ C HapyLIEHUSMHU CcllyXa TMOJIyqaau
nH(}OpPMALIKIO BU3YaIbHO, C HAPYLIEHUSIMU 3pEHUS — ayTUAIbHO;

— IPUMEHEHHE IPOTPaMMHBIX CPEJCTB, 00ECTIEYNBAIOLIUX BO3MOXHOCTh OCBOECHHS HaBBIKOB
1 yMeHHuH, GpopMHpyEeMbIX AUCHUUILIMHONW (MOAYJIEM), 3a CYET albTEPHATUBHBIX CHOCOOOB, B TOM
quciie BUPTYalIbHBIX Ja00PAaTOPHUM U CUMYJISIIMOHHBIX TEXHOJOTUH;

— NPUMEHEHUE 3JIEKTPOHHOIO OOY4YEeHHMs, JUCTAHIMOHHBIX 0Opa30BaTEIbHBIX TEXHOJIOTHH
11 Tiepeiaun MH(OpMaluy, OpraHu3aliy pa3InuHbIX (JOPM MHTEPAKTUBHOW KOHTAKTHOW paboThI
oOyyaromerocsi ¢ NpenojaBareieM, B TOM 4nciie BEOMHAPOB, KOTOPbIE MOT'YT OBITh MCIIOJIb30BAHbI
IUIl TIPOBEIEHUS] BUPTYAJIbHBIX JIEKIUH € BO3MOXKHOCTBIO B3aHMMOJECHCTBUS BCEX YYAaCTHHUKOB
JUCTAHIIMOHHOTO OOYy4eHUs, MPOBEIEHHUS CEMHUHAPOB, BBICTYIUIEHHS C JOKJIAJAaMU M 3alllUThl
BBITNIOJIHEHHBIX PadoT, IPOBEICHUSI TPEHUHIOB, OPraHU3aLUN KOJUIEKTUBHON pabOThI;

— NPUMEHEHUE 3JIEKTPOHHOTO O0yuYeHMsI, JUCTAHI[MOHHBIX 00pa30BaTENIbHBIX TEXHOJOIHIl
IUIsL OpraHu3aiuu (opM TEKyIIEro U MpOMEXYTOUYHOIO KOHTPOJIS;

— YBEIUYEHUE NPOAOJDKUTEIBHOCTH Cllaud OOydaromMMCs HMHBAJIMIOM WIH JIMIOM C
OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pOBbsl (DOPM ITPOMEKYTOUHOM aTTeCTallMU 10 OTHOILIEHHIO K
YCTAHOBJIEHHOM MPOJIOJDKUTEIBHOCTH UX ClIAuu:

— IPOJOJDKUTENBHOCTD CIauu 3a4€Ta UM SK3aMEHa, IIPOBOJUMOIO B MUCbMEHHOU (opme, —
He 6osee yeM Ha 90 MUHYT;

— TNPOJOJKUTENIBHOCTh MOATOTOBKM OOy4arollerocss K OTBETY Ha 3auéTe WM 3K3aMeHe,
IIPOBOJIMMOM B YCTHOM (opme, — He Gosiee ueM Ha 20 MUHYT; — IPOJOJDKUTEIIBHOCTD BBICTYIIIICHUS
oOyyaromerocs npM 3amuTe KypcoBoil paboTsl — He OoJiee ueM Ha 15 MUHYT.
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JIucT u3MeHeHU i U TOMOJTHEHN

n/n

Bunael nonosHenuii n
U3MEHEHUI

ara u HOMep NpOTOKOJIa
3acemanus Kagenpol
(xadenp), Ha KOTOPOM ObLIH
paccMOTpEHBI U 0JJ00PECHBI
U3MCHCHUA U JOIIOJIHCHUA

[Moamuck (¢ pactumdpoBKoit)
3aBeIYIONIETO Kadeapoid
(3aBenyronux Kadeapamu)
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