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CTpyKTypa U cofep:KaHue TUCUUILINHBI
1. lenu u 322U JUCUMILIMHBI, €€ MECTO B Y4eOHOM mpoliecce

[enp wu3yueHuss JUCHMIUIMHBL «@PU3MKa» — YCBOEHUE CTYACHTAMHU
(yHIaMEHTaJIbHbIX MOHATHUA UM 3aKOHOB  (U3MKH, (U3MUECKHX METOJOB
UCCIIEIOBAaHMsSI M aHauu3a B O00beMe, HeoOXoIuMOoM sl NIpo(ecCUOHAIbHOU
NESATEIBHOCTH.

3anaumn U3y4yeHus TUCUUIUTHHBI «Du3nKay:

chopMHUPOBATH y CTYJEHTOB HAay4YHOE MBIIUICHUE U MPABHIbHOE MOHUMAaHHE
(bu3nYECKUX MOHATHI, 3aKOHOB, TEOPUIl U TPAHULl UX TPUMEHUMOCTH;

pacliupuTh W YIIIyOUTb 3HAHUS CTYACHTOB OO0 OKPYXKAaIOLIEM MHpPE, O
XapakTepe B3aMMOCBS3M (PU3MUECKHX 3aKOHOMEPHOCTEH ¢ MPUPOJHBIMU H
AHTPOTIOTCHHBIMU SIBJICHUSIMH;

oOy4uTh METOJaM M IpUEMAM pELIECHUS MNPaKTUYECKUX 3anad (U3MKU B
pamMKax npoQeccCUOHaNbHBIX KOMIIETEHIIHI;

o0Oy4uTh METOJaM TMpOBEAEHUS (PU3NUYECKOTO HSKCIEPUMEHTa, H3MEpPEHUs
(u3nyecKuX BEINYMH, 00pabOTKU U aHAJIN3a HKCIIEPUMEHTAIbHBIX TAHHBIX.

HucuunnuHa «Pu3nka» paccMaTpuBaeTcs Ha 0ase MpeicTaBiIeHu o Hauboee
IPOCTBIX U 00IKX (hopMax JBUKEHHSI MATEPUU U UX B3aWMHBIX MPEBPAICHUAX, KaK
HayKa, HW3ydarolias oO0IlIMe CBOWCTBA M 3aKOHBI JBIKEHHS BEIIECTBA W IOJS.
[TonsiTuiinplil anmapatr (GU3UKUA CTPOUTCA Ha 0aze TPeX OCHOBHBIX IMPECTaBICHMIA:
MEXaHUYECKUE HaTJIsIHbIC IpeCTaBICHHUS, JIOTUKO-MAaTEMaTUYECKHUE
npencraBieHus; ¢uaocopckoe obocHOBaHUE (pu3Hueckux mnpeacTaBieHuil. OCHOBY
NOHATUWHOTO amnmnapara (PU3UKU COCTaBISAIOT (PU3MUECKHE BEIUYUHBI, (pu3nueckue
3aKOHBI, €IUHUIIBI U3MEPEHHSI (PU3NUECKUX BETHMUMUH U METObI UCCIICJOBAHMUS.

Nzyuenne HU3NKU OCYIIECTBISIETCS 10 MEpe MOCIEI0BATENBHOTO A€TaIbHOTO
U3JI0’KEHUS COIEPKAHMsI €€ OCHOBHBIX Pa3esloB: MEXaHUKA, MOJIEKYJISIpHast (pU3HKa,
K0J1e0aHus ¥ BOJIHBI, AEKTPUYECTBO U MAarHETU3M, ONTHKA, (PU3MKA aToMa U sJIepHast
¢uzuka. IIpu paccmoTpennn pusnueckux sBjieHUN (HOpMUPYETCs MPEACTABICHUE O
(u3nYeCKUX BEJIWYMHAX U OCHOBHBIX 3aKOHOMEPHOCTSIX B3aMMOJEHUCTBUS BEIIECTBA
Y TOJISL.

[Ipenmerom u3yudeHus yueOHON AUCUMILIMHBI « PU3HKa» SBIAIOTCS IPOCTHIE U
oOue (opMbl IBMKEHHSI MAaTEpUUd M UX NPEBpaIleHUs, OOIIHUe 3aKOHBbI (U3MKH,
TEOPETUYECKHE U DSKCIEPUMEHTANbHbIE METOAbl HCCIENOBaHUS  (U3NYECKUX
SIBJICHUM.

Heorpemiiemont gacteio Kypca «Pu3uka» SIBIAIOTCSA MPAKTUKYM [0 PELICHUIO
3aja4y W Ja0OpaTOpHBIA MpakTUKyM. Ha mnpakTukymMe 10 peleHuro 3aaad
3aKpeIUIsIeTCs] TEOPEeTHYECKHl Marepuan JIeKIMH, OCBAaMBAIOTCS METOABI H
MaTeMaTHYeCKUe MpUeMbl pelieHus puzndeckux 3anad. JIabopaTopHBI MPAKTUKYM,
MO3BOJIIET SKCIIEPUMEHTAIBHO M3y4yaTh (PU3MUECKHE 3aKOHOMEPHOCTH, OCBAUBaTh
IOPUHLMIBL MPOBEACHUS (PU3UUECKOTO HKCIEPUMEHTA U H3MEPEHUH (PU3NYECKUX
BEJIMYMH, 0O0pabaThiBaTh, AaHAJIM3UPOBaTh M CUCTEMATU3UPOBATH IOJyYEHHBIE
HKCIIEPUMEHTAJIbHbIE JaHHBIE.



2. Mecto aucuuniauebl B cTtpykrype OOII BO

HucuuminHa «®Pu3uKa» OTHOCHTCA K MOJAYIIO  €CTEeCTBEHHOHAYUHBIX
JIUCUUIUIMH. V3ydeHne NaHHOW AUCHUIUIMHBI 0a3upyeTcsl Ha IIKOJIBbHOM MOJITOTOBKE
CTYACHTOB 110 MaTeMaTHKe U (U3MKe.

Coneprxanue JAUCLUIUINHBI B3aMMOCBSI3aHO C AUCUUIUIMHAMU
«MatemaTtuueckuid aHaiu3», «Anrebpa U TeOMETpUsS» M CIY)KUT OCHOBOW JUIs
OCBOCHHSI HHKEHEPHO-TEXHUYECKUX AUCLUILINH.

OOyuaromuiics, HauYMHAIOMIMN H3Y4YeHHE AUCHUIUIMHBI «DU3nKa», IOIKEH
3HaTh OCHOBBI HMHTErPaJbHOTO0 M AU GEepeHINATLHOTO UCUYUCICHUS W (PHU3UKY B
npeeaax mporpaMMBbl CpeTHEN HIKOJIBI.

Hucuunnuna «®dusnka» GopMupyeT y CTYJIEHTOB TEOPETHUYECKHE 3HAHUS U
NPAKTHYECKUE HABBIKM B PA3IUYHBIX 00NACTSIX (PUM3MKU (MEXaHHKA, MOJIEKYJSpHAs
¢u3nka U TePMOAMHAMUKA, SJIECKTPUUECTBO U MArHeTU3M, ONTHKA, (U3HKA aTOMa U
sepHas PU3MKa); METOCTHOE MIPEACTABICHUE O (PU3MUECKHX MPOIECCax U SBICHUSX,
NPOTEKAIOIIUX B MPUPO/IE; HABBIKK HCIIOJIb30BAaHMS COBPEMEHHBIX HAYYHBIX METOJIOB
MO3HAHUSI TIPUPOJAbI W BIAJCHHE UMM Ha YPOBHE, HEOOXOAMMOM Uil DPELICHHUS

MMPaKTHYCCKUX 3aJiad ITPH BbIIIOJIHCHUH HpO(I)GCCI/IOHaJIBHI)IX 00s13aHHOCTEH.

3. TpeOoBaHusi K pe3yjibTaTaM OCBOEHHS COAEPKAHUS U CHUIIITHHBI

Kon u NHaaukaTopsl TOCTUKEHUN Tlepedens TIAHUPYEMBIX PE3YIHTATOB
HAaMMEHOBaHUE KOMIIETSHIINY (TI0 pean3yeMoi
KOMIETeHIINU JUCITUTITHHE )

VK-1. Ciocoben
OCYIIECTBISATH IMOUCK,
KPUTUYCCKUN aHAITN3

VK-1.1. 3HaTh: METOJMKH IIOKCKA,
cbopa 1 00paboTku HHpOpMALINY; -
aKTyaJIbHbIE POCCHICKUE U

3HaTh: coaepkaHUE Kypca (HM3UKA W
aKTyaJIbHbIe UCTOYHUKN MH(OPMALIUU 1O
(M3UKe, METONWKY U OCHOBHEIC 3Tallbl

Y CHHTE3 3apyOeXHbIe ICTOUHUKA MPOBEJCHUS]  HCCIENOBAHUA;,  METOJbI
UHQOPMAITHIH, uHpopMaIuu B chepe MaTeMaTHYeCKOM ¥  CTaTUCTHYECKOH
MPUMEHSTh po(heCCUOHATIBHON IEATEIHOCTH; | O0OpaOOTKM JAHHBIX O3KCICPUMEHTA U

CUCTEMHBIN ITOIXO/

MCTOIA CUCTCMHOI'O aHaJIn3a.

OIIEHKH MOTPEITHOCTH H3MEPEHHI.

JUISL pEUIeHUS VYK-1.2. YMeTh: IpUMEHSTH YMeTs: HCTIONIb30BaTh pa3INYHbIC

MOCTABJICHHBIX 33J1a4.| METOAMKH ITOUCKA, cOopa u METOJIMKA HW3MEpPeHHd u  00paboTKu
00paboTku nHpOpManuy; AKCIIEPUMEHTAITBHBIX JTAHHBIX;
OCYIIECTBISATh KPUTUYECKUN aHAIIN3 | OTIPEAETATh eH " 3a/1a4n
U CHHTE3 MH(OpPMAIUH, TOTYYCHHON | UCCIEAOBAaHUS;  BBIOUPATh  METOAMKY
U3 Pa3HBIX HCTOYHUKOB; TIPUMEHSTh | TIPOBEACHUS WCCJICJIOBAHUS;
CHUCTEMHBIH MOAXO TS pEIIeHUs aHAIIM3UPOBATH, CHUCTeMaTHU3UPOBATh,
MOCTaBJICHHBIX 33]1a4. JIeNIaTh BBIBOBI.
VK-1.3. BnageTs: MeTOogaMu oucka, | BimameTn: HaBBIKAMH OpraHu3aluiy,
cbopa 1 00paboOTKH KPUTHIECKOTO TIPOBEACHWSI W  OIEHKH PE3yJIbTaTOB
aHaNM3a U CUHTE3a WH(OpPMAITIH; HCCIIeIOBATEIHCKON JIESTeIbHOCTH

MCTOI[I/IKOﬁ CHUCTCMHOTI'O — ITIOAX0Ja
peICHUA MOCTABJICHHBIX 3aJ1aY.

METOAaMH MaTCMAaTHUYCCKOI'O aHaJIn3a.

OIIK-1. Criocoben

OIIK-1.1. 3HaTh: OCHOBEI

3HaTh: 3aKOHBI (U3WKU W TPAHMIIBI HX

NPUMEHSATH MaTEeMaTHKH, (GU3UKH, MPUMEHUMOCTH; OCHOBHBIE (H3MUIecKue
€CTCCTBCHHOHAYYHBIC | BBEIUMACITUTSIHHON TEXHUKHU H BEIIMYMHBI W KOHCTAHTHI; TMPUHIIMITEI
W OOIIEMHKCHEPHBIC | TIPOTPaMMHUPOBaHUSI. NCWCTBUSL  BaXHEHIINX  (PUIUUECKUX
3HAHUS, METOIBI OIIK-1.2. YMmeTs: pemath IPUOOPOB; OCHOBBI U3MEPCHIS
MaTeMaTHYECKOTO CTaHJapTHBIC MPO(EeCCUOHATBHEBIE (PM3UYECKUX BEIUYMH W TPOBEIACHHS
aHanm3a u 3a/1a4y¥ ¢ IPUMEHCHHEM AKCIIEPUMEHTA.

MO/JICIIUPOBAHHS, €CTeCTBCHHOHAYYHBIX U YMeTh: TPUMEHATh (PU3NYECKHE 3aKOHBI
TEOPETUYECKOTO H OOIICMHKEHEPHBIX 3HAHUI, METOJIOB | IPU  aHajgM3e W MOJICIUPOBAHUH

4




9KCIEPUMEHTAILHOT0 | MATEMaTUYECKOT0 aHAJIN3a U ¢u3nyeckux IpoleccoB; OOBACHATE U

UCCIICIOBAHUS B MOJICJIUPOBAHUS. OIIUCHIBATh pupony ¢buznueckux

npodeccuonansHoit | OIIK-1.3. UMeTh HaBBIKU: SBIICHUI W TIPOLIECCOB;  IPOBOJIUTH

JeSITEbHOCTH. TEOPETUYECKOT0 U n3MepeHust PU3NIECKUX BEIUYHH.
JKCIEPUMEHTAJILHOTO HccenoBanus | BianeTs: HaBBIKAMHU U3MEPEHUs
00BEKTOB NMPOECCHOHATBHON ¢usnueckux BeMWYMH, o00paboTku U
JIEATENBHOCTH. HWHTEPIPETUPOBAHUS pe3yIbTaTOB

9KCIEpUMEHTA.

4. CTpyKTypa U cojiepKaHue TUCUUIIIHHBI

4.1. O0beM y4yeOHOM IMCHMILIMHBI U BUABI Y4eOHOIl padoThI

O0bem yacos (3a4. ef.)

Bun yueOHol paGoThl

Ounas ¢popma 3aounas opma
1 cem. 2 cem. BCero 1 cem. 2 ceMm. BCero
Oo0mas yueOHasi Harpy3ka (Bcero) 144 144 (82;5:‘1 144 144 288
(4 3a4. en) (4 3a4. en) ex) * (4 3au4. en) (4 3a4. ex)(8 3au4. en)
Oo0s13aTesqbHast ayIMTOPHasi y4deOHast
Harpy3ska (Bcero) 64 68 132 16 - 16
B TOM 4YHucJIe:
Jlexnn 32 34 66 8 - 8

CCMHHapCKHe 3aHATHA - - - - - -

HpaKTI/I‘-IeCKI/IC 3aHATHA - - - - -

JlaGopaTopHbie pabOTHI 32 34 66 8 - 8

Kypcosas paboTa (KypcoBoii IPOEKT) - - - - - -

Jpyrue GopMbI 1 METOBI OpraHU3aAINN
00pa30BaTeIbHOTO mpoiecca
(pacuemno-epaghuueckue pabomul,
2PYnnosvie OUCKYCCUU, pojiesble Uspbl, - - - - - -
MpenuHe, KOMNbIOMepHvle CUMYIAYUL,
UHMEPAKMUGHbIE  TeKYUU, CeMUHAapbL,
AHANU3 0e08bIX CUMYyayull u m.n.)

CamocTrosiTenbHast padoTa cTyaeHTa /

(bopMa KOHTAKTHOIi PaBoTHI 44/36 40/36 84/72 119/9 135/9 254/18

<I>0pMa aTTccranus OK3aMCH OK3aMCH OK3aMCH OK3aMCH

4.2. Conep:xxaHue pa3ae/ioB IMCHUIIINHBI

Cemectp 1

Tema 1. Mexanuka.

Beenenue. [lpenmer ¢usuku. @usuka v ecTeCTBO3HaHUE. AHAIU3 U CUHTE3 B
IIPOLIECCE TIO3HAHUS OKPYXKAIOLIET0 MUpa. PoJib dKcIieprMeHTa B IIPOLIECCE MTO3HAHMUS.

Kunemartuka MatepuanbHOil Touku. Ilpocreiiime ¢usnueckue MOJEIH.
[lomoxkeHne MaTepUaJIbHOW TOYKM B IIPOCTpaHCTBE. MeXaHM4ecKoe [BUKCHHUE.
KoopanHatsl 1 paguyc-BeKTOp TOUKH. BekTop nepemMerienus, TpacKTopysl, MTHOBEHHAs
CKOPOCTB TOYKH.

Kunematnka BpamarenpHOro IBWKEHUSA. J[BJKEHHME TOYKH IO OKPYXKHOCTH.
VYrnoBasg ckopocTh. CBs3b JIMHEHMHOM W YIJIOBOM CKOpOCTEH. J[BMKEHHE TOUKH IO
IIPOU3BOJILHON TpaeKkTopru. HopManbHOE M TAHTeHIMAIBHOE YCKOpEHUe TOYKU. Paanyc
KPUBHU3HBI U LICHTP KPUBU3HBI IIPU IBUYKEHUH 110 KPUBOJIMHEWHOMN TPAEKTOPHUH.



Junamrka matepuaiibHo Touku. Cwiiel B mipupoje. [lepBoiii 3akoH HproToHa.
NuepunanbHple W HEMHEPLMAIBHBIE CUCTEMBI oOTcueTa. Bropor 3akoH HeroToHa.
Tpernit 3akoH HproToHa. PyHIAMEHTAIbHBIE B3aWMOJCHCTBUS B TMPUPOJE. 3aKOH
BCeMUpHOro TsaroreHus. Cuia TskecTH, Bec Tena. Cuibl ynpyroctd. Cumibl Cyxoro u
BA3KOro TpeHus. CUIIbl aire3uu. Y paBHEHUE IBUYKEHUS TeJla IEPEMEHHON MacChl.

Paborta cuin, sHeprusi, MoiHOCTh. KHeTHUeckast sHeprusi MaTepuaibHON TOUYKH.
[loTeHManbHas SHEPIHsI BBIYUCIICHUE 711 TPABUTALIMOHHBIX U YIIPYTUX CHIL.

JluHamuKa  BpallaTeIbHOrO  JBWKEHUWS. [Bepoe Teno Kak cucrema
MarepuaibHbIX TOYeK. MoMeHT uHepiuu. Teopema Illtelinepa. OCHOBHOE ypaBHEHHE
JVHAMHKHU BPAILATENBHOTO JBMYKEHUS TBEPJIOIO TeJa OTHOCUTEIIBHO HETIOABUKHON OCU
(ypaBHeHHEe MOMEHTOB). KuHeTnueckasi sHeprus BpalareIbHOro JBUKEHUS.

3aKOHbI COXPAHEHUSI B MEXAHHUKE. 3aKOHBI COXPAHEHUS: MEXaHUYECKOU SHEPIUH,
UMITyJIbCa U MOMEHTAa HUMITyJibca (THMpocKombl). LleHTp Macc, ypaBHEHHE JBUKEHUS
LIEHTPA Macc.

Tsrorenue. OneMeHThl Teopuu mosist. 3akoHbl Kersiepa. 3aKOH BCEMHPHOTO
TsaroreHus. [lone Tarorenus, HanpsHYKEHHOCTh, NOTeHIMaNl. KocMuieckue CKOpOoCTH.

HeunepimaneHeie cuctemsl orcyera. Cuiibl MHEPUUHU MPHU MOCTYNATEIIEHOM
JBWO)KEHUU cucTeMbl otcyera. Llentpobexnas cuna unepuuu. Cuna Kopuosnuca.

DJeMeHThI CrieluanbHON Teopur OoTHOcUTeNbHOCTH. [IpeoOpazoBanus ["anues.
[Tpuamun otHocutensHocTH ['amtes. [Toctynatel CTO. IlpeoGpazoBanust JlopeHiia.
CnenctBus u3 mpeodpazoBanuii Jlopenua. PensituBrcrckas nuHaMuka.

Tema 2. Mexanuka >KMIKOCTEN U ra3os.

MexaHn4eckne CBOMCTBA XKUJKOCTEM W ra3oB. JlaBjieHHE B KMAKOCTSAX W raszax.
3akon Ilackans. Pacnipenenenue naBiaeHUs] B MOKOSIIMXCS KUIKOCTAX W razax. Cuia
Apxumena. YcioBue miaBaHus Ten. J[BukeHue >kujakoctel u razoB. CTallMOHApHbIMA
notok. JluHuM M TPyOKM TOKa. YpaBHEHHE HEPa3phIBHOCTH CTPYyH. YpaBHEHHE
bepnymm. JlamuHapHoe u TypOyseHTHoe TedeHue. Uwucno PeitHonbiaca. Popmyna
Crokca.

Tema 3. KoneOanusi 1 BOJHBI.

["apmoHnyeckue KojebaHusi U UX XapaKTEpUCTHKU. MexaHuka KoseOaTenbHOro
JBIKEHUS. Y paBHEHUE ABUKEHUS MaTepUaIbHOM TOUKH IO IEUCTBUEM YIIPYTOM CHJIbI
u ero pewenue. IIpyxuHHbld MasTHUK. Dusznueckuid MasTHUK. MareMatndecKkuii
MasiTHUK. YpaBHEHUE 3aTyXallUuX KoJeOaHWid W €ero pelieHue. YpaBHEHHUE
BBIHYKJIEHHBIX KOJieOaHU U ero peuieHue. Pezonanc. PezoHaHc B pUpoJie U TEXHUKE.
CrnoxeHne TapMOHUYECKUX KOJIeOaHu.

Mexannueckre BOJHBL. [IpomonbHBIE K TONEpPEYHBIC BOJHBL Y PABHEHUE
oerymieil BOJHBL. AMIUIATYJA, YacTOTa, JJIMHA BOJIHBI, (ha30Basi CKOPOCTh BOJIHBI.
BonnoBoe  ypaBHenwme. IlpmHnmm — cymepnosunmu.  I'pynmoBas — CKOpPOCTS.
Wnrepdepentmss BoaH. Crosure BONHBL. 3BYKOBble BOMHBL JOddext ommepa.
VYnerpassyk. Uappa3Byk.

Tema 4. OCHOBBI MOJIEKYIISIPHOM (PU3UKU U TEPMOIHMHAMHUKH.

OcHOBbl  MOJIEKYJSIpHON ~ (u3uku. (OCHOBHBIE TIOJOXEHHUS MOJIEKYJISIPHO-
KHUHETUYECKON Teopun. Mozenb uaeanbHoro raza. OCHOBHOE YPaBHEHUE KHHETHUECKOU
Teopuu razoB. YpaBHeHue Kianeiipona-MeHneneena.

["a3oBble 3akOHBI. PaBHOBECHBIE IMPOLIECCHI B MACATBHOM rase. M3omponeccsr:
HU30XOPUYECKHM, N300apUIEeCKHil, N30 TEPMHUUECKU.
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Craructuyeckass (usnka. MakCBEIJIOBCKOE pAacCIpeesieHHe MOJIEKYN Taza o
ckopocTsiM. Pacnipenenenue bonbiimana. bapomerpuueckas dopmyna. Pacnipenenenue
l"aycca.

SIBneHust mepeHoca: TEIIONPOBOIHOCTh, AUPQY3Hs, BSI3KOCTb (BHYTPEHHEE
TpeHue). OnbITHOE 000CHOBAaHWE MOJIEKYJIIPHO-KUHETHUYECKOU Teopuu. CpeiHee YncIio
CTOJIKHOBEHUH U CPEHSS JUTMHA CBOOOIHOTO MPpOoOera MOJIEKYII.

[lepBoe Havano TepmMoauMHAMHKH. YUCIIO cTerneHel cBOOOAbl MOJIEKYIbI. 3aKOH
PaBHOMEPHOI'O pAacIpe/ieieHus] SHEeprud IO CTerneHsM cBoOoabl. TemnoemMKocTh
UeaIbHOrO ra3a. AauadaTHUYECKUil MPOLEecC Kak M30IMpoLecC. YpaBHEHUE aauadaThl.
[lomutponHeii  mpouecc. IlpumeHeHue mnepBoro Havyaja TEPMOAWMHAMUKH K
M30IPOLIECCaM.

Bropoe nauano tepmoaumHamuku. OOpaTumble UM HEOOpaTUMbIE MPOLIECCHI.
WneanpHas TersoBas MamuHa U ee ko3¢ uipenT nonezHoro aeiictus. LHukn Kapno.
Outponus. TepmoarHamMuuecKkast BEpOSITHOCTb COCTOSIHUA. DHTPONUS U OECTIOPSIOK.

Peanbubple rasel.  YpaBHenue Ban-nep-Baambca.  MonekyisipHple  CHIIBL
N3orepmbl Ban-nep-Baansca M SKCIIEpUMEHTAIBHBI W30TEPMBI  pEalbHBIX Ta30B.
Baytpennsis sneprus peansHoro rasa. g dext Jxoyns-TomcoHa.

CaoiictBa xuakocteil. [loBepxHocTHOE HaTsbkeHue. CMauuBanue. [[aBineHue mnoj
VCKPUBJICHHOW MOBEPXHOCTBIO KHUAKOCTU. KanmwuisipHeie siBieHus. TBepable Tena.
Mono- u nomukpuctauibl. Turbl Kpuctauimdeckux TBepabix Ten. Jledektsr B
KpucTajuiax. TermoeMKOoCTb TBEPABIX TE.

Cemectp 2

Tema 5. DnekTpuuecTBo.

DJNEeKTpOCTaTUKA. JNEKTPUYECKUN 3apsi. 3aKOH COXPAHEHHs 3JIEKTPUYECKOIrO
3apsiaa. 3akoH Kynona. Onektpuueckoe rmone. HampsokeHHOCTP U MOTOK
HaNpsLKEHHOCTH AieKTpudeckoro noist. Teopema [Maycca u e€ npumenenue. Pabora npu
NIEPEMEILECHUH 3apsaaa B eKTpudeckoM none. [upkymsams Bexkropa E. I[lotenuman u
Pa3HOCTb  INOTEHLUHAJIOB. OJKBUIOTEHUMAIbHbIE MMOBEPXHOCTH. CBA3b  MEKAY
HANPSHKEHHOCTBIO U MOTEHIUATIOM.

[IpoBogHUKH B BIIEKTpUYECKOM ToJie. PacnpeneneHue 3apsiioB Ha MPOBOIHUKE.
DnekTpoeMKocTb. KoHzeHcaTop, coelMHEHNE KOHACHCATOPOB. JHEPTUS 3apsKEHHOTO
KOHZeHcaTtopa. [ [IOTHOCTh SHEPrUM 3JEKTPUUECKOTO TOJIS.

JIMDNIEKTpUKA B DJIEKTPUYECKOM Tosie. BekTop monsipu3anuu, BEKTOP
AIIEKTPUYECKOTO0 CMEIICHUS M HMX CBS3b C HAIPSHDKEHHOCTBIO AJIEKTPUYECKOTO IMOJIS.
JlnsnekTpruyeckas BOCIPUMMYHUBOCTb U IPOHUIIAEMOCTb.

[locrostHubI  3nekTpuyeckuii  Tok. [ImotHocTs  TOKAa.  CompoTuBieHHE
MPOBOAHUKOB. CBEpXITPOBOAMMOCTD. nekTpoasmxkyiias cuna (3J[C). 3akon Oma ais
ydacTKa Iernu B BeKTOpHOU (muddepenumansHoit) dopme. 3akon Jlxoynsa-Jlenua.
PasBetBnennsie anexrpudeckue rnenu. [Ipasuna Kupxroda.

DJNEeKTpUYECKHUE TOKHA B METAJUIAX, BAKYYME U razax. JMUCCHOHHBIE SIBJICHUS U UX
npuMeHeHnue. Monusanus ra3zoB. HecamocTOATENBHBI U CaMOCTOSITENIBHBIA T'a30BbIN
paszpsz. [Inazma.

Tema 6. MarneTusm.

MaruautHoe nosie. PU3NYECKUE BEIMYUHBI, XapaKTEPU3YIOIINE MAarHUTHOE TOJIE.
3akoH buo-Caapa-Jlamnaca. 3akoH Ammepa. B3aumoneicTBue SJIE€MEHTOB TOKa.
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MarautHas HMHAYKUIMS W HANPsSHKEHHOCTh MArHUTHOTO TMoyis. MarHuTHoe ToJie
JBIDKYILEroCs 3apsiza, MPSMOJIMHEWHOTO INPOBOJHUKA C TOKOM, KPYrOBOI'O KOHTYPA,
coseHonza u topouna. Cuna Jlopenua. [[BrxeHue 3apsHKeHHBIX YAaCTUL B MArHUTHOM
nosie. Dpdexr Xomra. Hupkynsaims BeKTopa MarHUTHOM WMHAYKIMH. [10TOK BekTOpa
MarHuTHOM wuHAykiuu. Teopema [aycca nns marHuTHoro mojisi. PabGora 1o
MIEPEMEILIEHUIO ITPOBOJHUKA M KOHTYpa C TOKOM B MarHUTHOM TIOJIE.

OnexkrpoMarouTHass uHAykuusa. 3akoH Papaned. [IpaBuno Jlenma. Toxku dyko.
Camonnaykuus. THIyKTUBHOCTh KOHTYpa. TOKM MpU pa3MbIKaHUU U 3aMbIKaHUU LICTIN.
TpanchopmaTopbl. DHEPrysi MATHUTHOT'O TOJIA.

OnextpomarHuTHele kojeOanus. Konebartenbubiii koHTYD. Jnddepenmmansaoe
ypaBHEHHE COOCTBEHHBIX KOJE€OaHUH B KOHTYpe. 3aTyXalollhe JIICKTPUYECKHUE
KosieOanusi. BeIHy)KAeHHBIE 3JIEKTpUUYECKe KoJeOaHHsI B MOCIIEI0BATEIbHOM KOHTYPE.
Pe3onanc nanpsxenui. [Ippumenenue pe3oHanca B pauOTEXHUKE.

Ilepemennsiii Tok. [lonydyenune nepemeHHoro Toka. [Ipoxoxnenne nepeMeHHOro
TOKa 4epe3 €MKOCTb M HMHIAYKTUBHOCTb. BekTopHble nuarpammbl. 3akoH Oma mis
NEPEMEHHOr0 TOKa. MOIIHOCTh MepeMEeHHOro Toka. D((eKTUBHbIE 3HAYEHUS] TOKA U
HaNPSDKEHUS.

OcHoBHbIE MOJNOXKEHUsT Teopun MakcBemia. B3auMOCBS3b 3JIEKTPUYECKOTO U
MarHuTHoro nosei. Buxpesoe snekrpruyeckoe none. Tok cMmemenus. [lonnas cucrema
ypaBHeHMI MakcBesia B UHTerpajibHOU U B T depeHIranbsHou hopme.

Tema 7. Onruka. KBaHTOBast Npupoa N3Iy4EHUS.

DJeMEHTBI TEOMETPUUECKON ONTHKHU. 3aKOHBI T€OMETPUYECKON ONTUKU. 3aKOHbI
IIPEJIOMJIEHUS W OTPAKEHHs CBETOBbIX BOJH. llomHOE BHYTpeHHEE OTpaKeHHE.
[Tpunumn ®epma. Tonkue auH3bL. M300pakeHrWe MNpPEeAMETOB C IMOMOLIBIO JIMH3.
Abeppary ONITUYECKUX CUCTEM.

OcHoBBl  (oTOMETpUHU. HepreTuueckue BenuyuHbl (potomerpun. IloTok
U3ITY4YEHHs. DHEPreTUYeCcKas: CBETUMOCTh (M3JIy4aTeNIbHOCTh). DHEPreTHYecKas CHja
cBeTa (CWia W3IIy4eHHUs). DHEPreTHuYecKasl SpPKOCTh (JIYyYUCTOCTh). DHEpreThyeckas
OCBEILIEHHOCTh (007y4eHHOCTh). CBeToBbIE BeMMUUHbI (poToMeTpun. CBETOBOM MOTOK.
CBetumocCTb. ApKoCcTh. OCBEIIEHHOCT.

OcHoBbl ~ BomHOBOW  ontukh. (CBeroBas  BonHAa.  KorepeHTHOCTP U
MOHOXPOMATUYHOCTb CBETOBBIX BOJIH. MHTEepdepeHus cBera u MeToabl HaOIHOACHNS.
Hudpakuus ceera. [Ipunnun I'rolirenca-Openens. Meton 3o Openens. dudpaxius
Openens. Judpakuuss Ppaynrodepa. dudpakuus Ha TPOCTPAHCTBEHHOM pEIIETKE.
®opmyna Byneda-bparros. Ilomspuzammsa. [lormomenune cBera. 3akon byrepa.
Paccesnue cera. /lucnepens ceera.

KBantoBas nmpupozaa nsitydeHus. TemioBoe M3IIyd€HHE M €r0 XapaKTEPUCTHUKU.
3akon Kupxroda. 3akonsr Credana-bonsiimana u cmemniennss Buna. @opmyna Panes-
Jxunca. @opmyna [lmanka. Ceszp mexay dopmynoit [lnanka, 3akonom Credana-
Bonbimana, popmynamu Buna u Panes-/lxunca. Ontudeckas IMpoMeTpusl.

OcHoBbl KBaHTOBOW onTuku. Bremmnuit ¢ortosddexr. 3axkon Cromerona.
VYpaBuenue OiuHmTelHa 11 BHemHero ¢otodddekra. dotonsl. Macca U UMITYIIBC
dorona. JlaBnenue cBera. Odpdekr Komnrona u ero teopusi. JIBoiicTBeHHas
KOPIYCKYJISIPHO-BOJIHOBAsI PUPOJIA CBETA.

Tema 8. AtomHas u sepHast pusuka.



OcHoBbl atomHOU (pm3uku. CTpoeHne aromMa. 3aKOHOMEPHOCTH B aTOMHBIX
cnektpax. Moaenu atoma. [loctynarer bopa. Cnektp aroma Bojgopoaa o bopy.

DOneMEHTBI KBAaHTOBOW MEXaHUKHU. KOpmyCKyJsipHO-BOJHOBOM J1yalli3M CBOMCTB
BemlectBa. I'mnore3a ne bpoiinsa. BomHoBbelie cBolicTBa BemiectBa. (COOTHOIICHHE
HeonpeaeneHHoctei I'eizenOepra. Bonnosas ¢ynkius. Ypasaenue [peaunrepa.

DJeMeHThl COBpeMEHHOW (DM3UKM aTOMOB W MOJEKyJl. ATOM BOJOpoJa B
KBaHTOBOM MexaHuke. KBantoBble uucna. depmuonbsl U 0030HbI. [Ipuniun [laymu.
[leprnoauueckas cucrema 351eMeHTOB MeHieneeBa.

ATomHOE sapo. fnepHble MOJENH. 3apsia U Macca aroMHbIX siaep. M3oTonsl.
CruH ¥ MarHATHBIA MOMEHT siipa. COCTaBHBIE YacTH aTOMHOTO sapa. Jledekt macchl.
OHeprus cBs3U sapa. YcroinumBocTh siaep. Ilpupona snepHbix cui. Bzammoneicrue
HYKJIOHOB.

PagrioakTuBHOCTh. 3aKOH paJAMOAKTUBHOIO pachaia. SaepHbple  peakiUH.
[IpaBuna cmemenns. bera-pacnan. Helrtpuno. BsanmmonpeBpallieHHsT HYKJIOHOB.
Hevitponsl. Anepnsie peakuuu. Peakuym nenenns u cuHresa.

4.3. Jlekuuu
e O0bem yacoB
. /;1 Ha3paHue TeMbl Ouynass | 3aouyHasn
¢dopma ¢opma
1-it cemecmp
1 BBenenue 1 -
2 | Kunematuka MaTepuaibHOM TOUKH 2 1
3 | Kunemarrka BpamaTeIbHOTO JBIKECHUS 2 1
4 | Iunamuka MatepuaibHON Touku. CHIIBI B IPUPOJIC 2 1
5 | Pabora, MOIITHOCTB, SHEPTHS 2 1
6 | Jlunamuka BpalaTeabHOrO IBH>KCHHUS 2 -
7 | 3akoHBI cCOXpaHEHHs B MEXaHUKE 2 -
8 | HemnepnmanpHBIE CHCTEMBI OTCUETA 2 -
9 | DaemMeHTHI crlenuaaIbHON TEOPHH OTHOCHTEIHLHOCTH 1 -
10 | MexaHuka >XMIKOCTEH 1 Ta30B 2 -
11 | Mexanuka Koie0aTeIbHOro ABIKEHHUS 2 1
12 | MexaHndecKue BOJIHBI 2 -
13 | OcHOBBI MOJICKYJIIPHOM (DU3HKH 2 1
14 | I'a30BbIe 3aK0HBI. M30mpoIirecchl 2 1
15 | PeanbHele rassl. YpaBHeHue Ban-nep-Baansca 2 -
16 | Craructuueckas ¢usuka. Pacipenenenust Makcsemna, ['aycca u bosipliimana 2 -
17 | IlepBoe 1 BTOpoe HAYaI0 TEPMOAMHAMUKHI 2 1
2-1i cemecmp
18 | DnekrpocTaTnka 2 -
19 | IIpoBOAHHMKH B 2NEKTPUYECKOM MOJIE 2 -
20 | JInaneKTpuKH B 2IEKTPUYECKOM M0JIe 2 -
21 | IloCTOSTHHBIN AIIEKTPUICCKAN TOK 2 -
22 | MarauTHOE TioJie 2 -
23 | Cuna JlopeHna 2 -
24 | DneKTpoOMarHuTHAs! HHAYKIHSA 2 -
25 | DneKTpoMarHUTHBIE KOJIeOaHUs 2 -
26 | IlepemMeHHBIN TOK 2 -
27 | OCHOBHEBIC TTOJIOKECHUS TEOPHUH MaKcBeITa 2 -
28 | DneMeHThl TeOMETPUIECKON ONTHUKU 2 -
29 | OCHOBBI BOTHOBOM ONTHKHU 2 -




30 | KsanroBas mpupoaa N3TydIeHIS 2 -
31 | OcHOBbI KBAHTOBOI OITUKH 2 -
32 | OcHOBBI aTOMHOH (PHU3UKH 2 -
33 | ATomHOe s171po. SaepHble MOJIEU 2 -
34 | PagnoakTHBHOCTb. S epHble peakiyu 2 -
Hroro: 66 8

44. IlpakTnyeckue 3aHATHA 10 JAucHMIVIMHe «®DPu3nka» He
NPeanoaaraTcs y4eOHbIM IVIAHOM.

4.5. JJaGopaTopHbie padoThI

Ne O0bem yacoB
. /;1 HasBanue TeMbl QOunasn (3aouHas
¢dopma | popma
1-ii cemecmp
1 | DaemenTH Teopuu MorpemHocTi. dusndeckue BeIUUUHbI 2 2
2 | IIpubopnslii cemunap. OnpeneneHye yAeIbHOTO CONPOTHBICHHS MPOBOJHHUKA 4 3
3 | OnpeneneHue MOMEHTA HHEPITMH Max0OBOTO Kojieca 4 -
4 | Yopyruil neHTpaabHBIA yaap MapoB 4 -
5 | MasTtauk O6epbeka 4 3
6 | OmpeneneHne OTHOWIEHU TEIIOEMKOCTEH Bozayxa MeToioM Kiemana-Jlezopma 2 -
7 | DxcnepuMeHTalbHAas MPOBEpKa 3aKoHa pacnpezeneHus ['aycca 4 -
8 | Onpenenenne ko3 duireHTa BI3KOCTH KUAKOCTH MeTo1oM CToKca 4 -
9 | U3mepenue kod¢hHUIMEHTa TETUIONPOBOIHOCTH BO3AyXa 4 -
2-1i cemecmp
10 | M3ydeHue 31€KTpOCTaTUYECKOTO MOJIS 2 -
11 | Onpenenenne IEKTPOSMKOCTH KOHIEHCATOPOB 4 -
12 Omnpenenenne ropu30HTATFHON COCTABIISIONICH HATIPSHYKEHHOCTH MarHUTHOTO 4 -
noJis 3eMiIu
13 | ITpoBepka 3akoHa AMIepa 4 -
14 | Onpenenenne yaeIbHOTO 3apsiaa dJIEKTPOHA 4 -
15 | Onpenenenne nocrossaaol Credana-bonsiiMana 4 -
16 W3ydenne TemmepaTypHOil 3aBUCIMOCTH 3JIEKTPOCOIPOTHBIICHUS METAJUIOB U 4 -
TIOJTYTIPOBOHUKOB
17 DKcnepuMeHTaNbHas MPOBepKa ypaBHeHus DiiHiTeitna st Gotoaddexra u 4 -
omnpejeneHue noctossHHoM [lnanka
18 CHsTre xapakTepuCcTHKU cueTyuka ['eiirepa-Mromnnepa mno KOCMUYECKOMY 4 -
U3ITYYEHHIO
HToro: 66 8
4.6. CamocrosiTesibHasi padoTa CTyIeHTOB
Ne O0Bbem yacoB
. /;l Ha3BaHnue TeMbl Bunx CPC Ounas |3aounas
dopma | popma
1-ii cemecmp
1| Mexammxa W3ydyeHne MOMOTHUTENBHOW JIUTEPATYpHl IO 12 30
JIAHHOU TeMe. BrINoNHEeHNe JOMAIIHErO 3a1aHHs
) Mexanuka XKuakocTed wu | M3ydeHue OMONHHUTEIBLHON JIMTEpaTyphl IO 10 29
ra3oB JTAHHOW TeMe. BBIMOoTHEeHNE TOMAIITHETO 3a/1aHus
3 | KoneOamms 1 BOIHLL I/I3y!{elvme JIOTIOJIHUTENBHON ~ TUTEpaTypsl IO 10 30
JTAHHOHW TeMe. BhImonHeHne JOMaIrHero 3a1aHus
4 OCHOBBI MOJICKYJISIpHOU | M3yueHne AOMONHHUTENFHON JIMTEpaTyphl IO 12 30
(hU3VMKH ¥ TEPMOJIMHAMUKY | TAHHOW Teme. BEITIOTHeHNE TOMAIITHETO 3aaHus
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2-1i cemecmp

5 | Dextpuucctso I/I3yqe£me JIOTIOTHUTEIPHOW ~ JTUTEPATYPHl  TI0 10 34
JaHHOW Teme. BhINoIHeHHe JOMAITHETo 3aJaHusl

6 | Marmermsm I/I3yt{elvme JIOTIOJTHUTENBHOM TUTEpaTypHI IO 10 34
JTAHHOHW TeMe. BhImonHeHne JOMaIrHero 3a1aHus

7 Onruka. KgsanrtoBas | M3ydeHune AOMOTHATEIHLHON TUTEPATYPHI IO 10 33
MPUPOJA U3ITYUCHHS JaHHOW Teme. BrINoJIHeHHe JOMAITHEeTo 3aJaHusl

3 AtomHass W sfepHas | M3yueHne [JONMONHUTENBHON JUTEpaTypsl IO 10 34
(dhmzuka JIaHHOU Teme. BhINoJIHEHUE JOMAaITHETo 3aaHus

HTroro: 84 254

4.7. KypcoBbie padoThl mo aucuuilinHe «O®U3HKa» He MPeArnoJararTcs
Y4eOHBIM IJIAHOM.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

[IpenogaBanue OUCHUIUIMHBI BENETCS C MPUMEHEHHEM CJEIYIOIINX BHUIOB
00pa3oBaTeNbHBIX  TEXHOJOTHH:  OOBSICHUTEIHHO-WILTIOCTPATUBHOIO  OOYy4YEeHHS
(TexHOJOTusl MOAJIEPKUBAIOIIETO OOY4YEHUs, TEXHOJOIMs MpPOBENEHUS YyueOHOU
JTUCKYCCUM), HWH(POPMALMOHHBIX TEXHOJOIMM (IPE3EHTAllMOHHBIE MAaTepUalbl),
pa3BHUBAIOIIMX U MHHOBALMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI.

[IpakTueckue 3aHATHS MPOBOJATCS C HCIOJIB30BAHUEM DPAa3BUBAOIINUX,
OpOOJIEMHBIX, NPOEKTHBIX, HH(OPMALMOHHBIX (HCIOJB30BaHUE JJIEKTPOHHBIX
0o0pa3oBaTeNIbHBIX  pecypcoB  (PJIEKTPOHHBIM  KOHCIIEKT)  00pa3oBaTeIbHbBIX
TEXHOJIOTUH.

6. YueOHO-MeTOAMYECKOE W TPOrPAMMHO-HH(poOpMannOHHOE olecredeHne
AUCIHUNJIMHBI:
a) OCHOBHAas JiUTeparypa:

1. Tpopumona T.U. Kypc ¢usuku: yued, mocobue ans By3oB. — Uzn. 14-e,
nepepad. u gon. / T.U. Tpodumona. — M.: U3znatenbckuii ieHTp «Akagemusi», 2007.
— 560 c.

2. CasenbeB 1.B. Kypc oOmeit ¢pusuku: yued, mocodue i By3a: B 5 ToMax /
N.B. CaBenbeB. — 6-e¢ uzn., crep. — Cankr-IletrepOypr: Jlawp, 2021. — T.I:
Mexanuka. — 340 c.

3. CasenveB N.B. Kypc ob6meit pusuku. B 5 t1. T.2. DnexkrpuuectBo u
MaraeTusM: YueOHoe rmocooue. 5-e uza., ucnp. — CI16.: znarenbctBo «Jlanby, 2021.
—352c.

4. Casenbe U.B. Kypc o6mieit pusuku. B 5 11. T. 3. MonekynspHas ¢pusuka u
TepMOJUHAMHUKA: Y4ueOHoe mocodue. 5-¢ uza., uctp. — CII0.: M3naTenscTBO «JlaHby,
2021.-224 c.

5. CasenveB U.B. Kypc obmeli ¢usuku. B 5 tr. T.4. Bomuel. Onrtuka:
Y4eOnoe nmocobue. 5-e uza., ucnp. — CII0.: U3gatensctBo «Jlanb», 2021. — 256 c.

6. CaBenseB 1. B. Kypc o6meit dusuku. B 5 tr. T. 5. KBanToBas ontuka.
AtomHas ¢usuka. Ousuka TBepaoro tena. Gusnka aTOMHOIO SApa U AJIEMEHTAPHBIX
gacTtull: YueOHoe nmocodue. 5-¢ uza., ucnp. — CII6.: UznarensctBo «Jlanby, 2021. —
384 c.
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0) 1oMoTHUTEIbHAS JTUTEpaTypa:

1. detnad A.A., SABopckuii .M. Kypc ¢usuxu: Yue6HO€ mocodue st BTY30B.
M.: Bricmas mxkoia, 2002, — 718 c.

2. YeptoB A.T'., BopoOreB A.A. 3anaunuk no ¢usuke: YuedHoe nocodue. M.
Briciras mkomna, 1981. — 496 c.

3. Bonbkenmreitn B.C. CoopHuk 3a7a4 no oomiemy kypcy pusuku. M.: Hayka,
1985. - 384 c.

4. Tonpaun JILJI. PykoBOACTBO K J1aOOpaTOPHBIM 3aHATHUSAM 1O (HU3UKE. 2 U3[T-
ue. — M.: Hayka, 1973. — 688 c.

B) METOAUYECKUE YKAZAHUS:

1. Xapuenko E.U., Yanenko A.B. YueOGHoe nocooue «duszuka» B 3-x ToMax.
Tom 1. Mexanuka, MonekynspHas ¢usuka u TtepmonuHamuka / Coct.: E.U.
Xapuenko, A.B. Yanenko. — Jlyranck: WUzn-so JIHY um. B.[Jans, 2020. — 164 c.
Peructp. Ne 0240 ot 28.04.2020 r.

2.  Xapuenko E.M., Yanenko A.B., JleimtBan E.FO. YueGHoe mocobue
«Dduzuka» B 3-x TomMax. Tom 2. DnexrpoaumHamuka. Konebanus u BonHbl / E.W.
Xapuenko, A.B. YHanenko, E.FO. JIemmtBan — Jlyranck: 'OY BO «JII'Y um. B.
Hamsi», 2020. — 171 ¢. Per.Ne 41 YII ot 02.11.2020 r.

3. Xapuenko E.U., Yanenko A.B., K.A. KopcyHoB. YuebHOe mnocoOue
«@usuka» B 3-x Ttomax. Tom 3. Ontuka. ®Pu3MKa aTOMOB W MOJIEKYJI. SnepHas
¢usuka / Cocr.: E.. Xapuenko, A.B. Hanenko, K.A. Kopcynos — Jlyranck: U3a-Bo
JIT'Y nm. B. Jans, 2020. — 103 c. Per. Ne 40 VII ot 02.11.2020 r.

4. Mertoauyeckue yKa3aHHs K JIabopaTOpHBIM paboTaM MO JHUCLUIUIMHE
«O0muit puznyueckuii MpakTUKyMm» (B 6-TH 4acTsx), 4acTh 1. «BBemenue B oOmuii
¢usnueckuit nmpaktukym. [IpubopHbii cemuHap» (s CTYIEHTOB HaIpaBJICHUS
noarotoBku 03.03.02 dwusuka) / Coct.: E.}O. JIeimBan, H.B. Copoka — Jlyrauck:
N3n-so JII'Y um. B. Jlans, 2021. — 50 c.

5. Metoanueckue yka3zaHus K JaO0OpaTOpHbIM paboTaM MO JUCIHUILINHE
«O0mmit  puznueckuid TMpakTUKyM» (B O-TM dacTsax), dYacth 2. «MexaHuKa.
Mexannueckue xoneoOanust u BojHb / Coct.: E.JO. JIeimrBan, A.B. Hanenko, H.B.
Copoka — Jlyranck: Mznp-o JII'Y um. B. [Hama, 2021. — 79 c. Per.Ne 0756
01.20.04.2021 1.

6. Meroanueckue ykazaHus K JabOpaTOpHBIM paldoTamM MO JUCUHUILIUHE
«O0mmit ¢usnyeckuit MpakTUKym» (B 6-TM 4acTax), dacth 3. «MoJekyspHas
¢uzuka» (ans crygeHTtoB HampasieHus noarotoBku 03.03.02 dwusuka) / Coct. E.U.
Xapuenko, E.JO. JIenuran — JIyranck: M3a-so JII'Y um. B. [lans, 2022. — 55 c.

7. Metoauueckue ykaszaHus K JaO0OpaTOpHbIM paboTaM MO JUCIHUILINHE
«O6mmit ¢pu3nYecKuil MpakTUKym» (B 6-TH 4acTAX), 4acTh 4. «DIEKTPUUYECTBO U
MarHeTusm» (Ans cTyAeHTOB HampasieHus noarotoBku 03.03.02 ®wusuka) / Cocr.
E.N. Xapuenko, C.A. KameneB — JIyranck: U3a-so JII'Y um. B. [lans, 2022. — 84 c.

8. Meroanueckue yka3zaHus K JaOOpaTOpHbIM paboTaM MO JUCIHUILIMHE
«O0mwmit puzndeckuii MpakTUKyMm» (B 6-TM dYacTaAx), 4dactb 5 «Ontukay (s
ctyaeHToB Harpaiienuss noarotoBku 03.03.02 dwusuka) / Coct. E.M. Xapuenko,
A.B. Yanenko — Jlyranck: U3a-so JII'Y um. B. Hansa, 2022. — 60 c. Per.Ne 0712 ot
11.02.2022 r.
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9. Metoauueckre yKa3aHus K JIaOOpaTOpHBIM paboTaM MO JHUCHUIUIMHE
«O0mmit pu3udecKuit MpakTUKyM» (B 6-TH 4acTsx), 4acTh 6. «Dusmka aromay (s
ctyaeHToB HarpabiieHuss noarotoBku 03.03.02 dwusuka) / Coct. E.M. Xapuenko,
C.A. Kamenes — Jlyranck: U3a-so JII'Y um. B. lans, 2022. — 25 c.

10. Meroauueckue ykazaHUsi K CaMOCTOSITEIbHOM paboTe MO IUCUUILIMHE
«®uzukay» / Coct. E.}O. JIeimrBan, A.B. Yanenko. — Jlyranck: U3a-so JIT'Y um. B.
Hains, 2023 — 90 c.

11. Mertoauyeckue yka3aHUsi K MPAKTUYECKUM 3aHATUSM 1O JUCHUILIMHE
«Dusuka» (B 2-x yvactsx), yactb 1 «Mexanuka. MonekynspHas ¢usuka» / Cocrt.:
C.A. Kamenes, B.A. I'peuka. — JIyranck: U3n-so JII'Y um. B. [lans, 2020. — 188 c.

12. Metoauyeckne ykazaHUs K TPAKTUYCCKAM 3aHATHSM TI0 JTUCIUTIIMHE
«Duzrkay (B 2-X 4acCTsIX), 4acTh 2 «DNEKTPUUYECTBO U MarHeTusMm. Ontuka. AToMHast
u siaepHas ¢usuka» / Coct.: C.A. Kamenes, B.A. I'peuka. — Jlyranck: U3a-o JII'Y
uMm. B. dans, 2021. — 194 c.

r) UuTepHer-pecypceni:

eMunucrtepctBo 00pa3zoBaHuss W Hayku Poccuiickoit ®Denepanuun  —
http://mMmuno6pHayku.pd/

eDenepanbHas cioyk6a 1o Hag3opy B cdepe o0Opa3oBaHUST U HAYKH —
http://obrnadzor.gov.ru/

eMunuctepcTBo oOpa3zoBanus u Hayku Jlyranckoit Hapognoii Pecybnuku —
https://minobr.su

eHaponnsiii coBet Jlyranckont Hapoanoit PecryGnuku — https:/nsinr.su

ellopran denepalbHBIX TOCYJAPCTBEHHBIX O00pa30BaTENIbHBIX CTAH/IAPTOB
BbICIIIEro oOpa3zoBaHus — http://fgosvo.ru

e Oenepanpubiil noptan «Poccuiickoe odpazoBanue» — http:// www.edu.ru/

endopmarmonnas cucrema «EgmHOEe OKHO AOCTyma K 00pa30BaTeIbHBIM
pecypcam» — http://window.edu.ru/

eDenepanbHblii  LIEHTp UMHGOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB —
http://fcior.edu.ru/

DJIeKTPOHHBIE OMOJIHOTEYHbIE CHCTEMBI 1 PeCYPCHI

e DJIeKTPOHHO-OMOMMoTeunass  cucrema  «KoHcymprant — crygeHtay — —
http://www.studentlibrary.ru/cgi—bin/mb4x

® DJICKTPOHHO-OMOIMOTEUHAS cucreMa «StudMed.ru» —
https://www.studmed.ru

e JJeKTpoHHBIN KaTajor Hayuno-texuuueckoi 6uoamorexku IOPTTIY (HITN) —
https://libweb.srspu.ru/MegaProWeb/Web

e O6pasoBarenbHas mwiatdopma FOpaiT — https://urait.ru/register

eHayunas AIIEKTPOHHAsI oubimnoTeka eLibrary —
https://www.elibrary.ru/defaultx.asp

NudopmanuoHHblid pecypc OM0JIHOTEKH 00pPa30BaATEIbHOI OPpraHu3anuu
eHayunas 6ubnuorexa umenu A. H. Konsena — http://biblio.dahluniver.ru/
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7. MarepuajibHO-TEXHHYECKOE " NMPOorpaMMHoOe o0ecreyenmne

AUCUMITHHBI

OcBoeHne  auCHMIUIMHBL  «PuU3uKa»  MOPEAIoaraeT  MCIOJb30BaHUE
aKaJIEeMUYECKUX ayJAUTOpPUM M y4deOHbIX JlabopaTopuil, COOTBETCTBYIOLIUX

JNEeUCTBYIOIMM CAHUTAPHBIM U MPOTUBOIOKAPHBIM MPABUIIAM U HOPMaM.
[Ipouee: pabouee MecTO MpPENoOJaBaTelisi, OCHAIIEHHOE KOMIIBIOTEPOM C
noctynom B MHTepHer.

IIporpammHoe obecnevyeHnue:

OyHKIHOHATBHOE BecniiatHoe Ccblikn
Ha3HaYeHHe NnporpaMMHoe
obecneyenmne

OducHpIii TakeT

Libre Office 6.3.1

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

OrmeparimoHHas CHCTEMa

UBUNTU 19.04

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

Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpayszep Opera http://www.opera.com
IToYTOBEII KITUEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

Dailn-MeHeKep

Far Manager

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

ApxuBarop 7Zip http://www.7—zip.org/
I'paduueckmii pegakrop GIMP (GNU Image http://www.gimp.org/
Manipulation http://gimp.ru/viewpage.php?page id=8
Program) http://ru.wikipedia.org/wiki/GIMP
Penaxrop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuonneiiep VLC http://www.videolan.org/vlc/
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8. OueHo4Hble cpeacTBa MO JUCUMILIMHE

IlepeueHb KOMIIETCHIIMN (RJIEMEHTOB KOMIIETEHIIUMN ),

IMacmopr

OILIEHOYHBIX CPEACTB MO Y4eOHO TUCIUIJINHE

«Duzuka

dbopMuUpyeMBIX B

pe3ynbTaTe OCBOCHUS YUEOHON JUCIUIUTMHBI (MOIYJIS) UM TPAKTUKH

Nuaukatopel
. Orarsl
No Kog } (DOpMyJ'II/IpOBKav JOCTHKECHUN KOHTpOJEI/IpyeMHe TEMBI (hopMHpOBaHIs
/gy | KOHTPOIMPYEMOft | KOHTPONMPYEMOH  [KOMIETEHIIH Sno y4eOHOU AUCIUTUIHHEI, (cemecTp
KOMIIETeHLINU KOMIIETeHILINU peanmzyemon MIPAKTHKH
M3YICHU)
JUCITUTUTHHE )
1 | YK-1. CnocobeH YK-1.1, Tema 1. Mexanuka. 1
OCYILECTBIATD YK-1.2, Tema 2. Mexanuka 1
MOMCK, YK-1.3. JKHJIKOCTEH Y Ta30B.
KpUTHICCKUAN Tewma 3. Konebanus u 1
aHAJIU3 U CUHTE3 BOJIHBI.
uHpOpMalyy, Tema 4. OcHOBBI 1
[IPUMCHATh MOJIEKYISIPHOM (DPH3UKH U
CUCTEMHBIN IIoaxonq TEPMOJUHAMUKHU.
AL peIICHUS Tema 5. DnexTpryecTBo. 2
IIOCTABIICHHBIX Tema 6. MaraeTusm. 2
3ajnat. Tema 7. OnTrka. 2
KBanToBas npupoa
W3ITyYeHUSL.
Tema 8. AtomHas u 2
sinepHast pu3MKa.
2 | OIIK-1. Croco6en npumensts| OIIK-1.1, Tewmsr 1-4 1
ectectBeHHOHay4YHBIe | OITK-1.2,
u obmenmxenepusie | OIIK-1.3.
3HaHUS, METO/IbI
MaTeMaTHYECKOTO
aHalM3a u
MOJICTTUPOBAHUSI, Tembl 5-8 P
TEOPETHIECKOTO U
9KCIIEPUMEHTAITBHOTO
WCCJIC/IOBAHUS B
pohecCHOHAIBHOMN
JeSITeTHHOCTH.
Iloka3zarenu n KPHUTEPHUH OLICHUBAHUA KOMHeTeHHHﬁ, OnmucaHme 1nIKaJja
OLICHUBaAHUA
Ne Kon Kontponmnpyemele HammeHoBaHue
i KOHTPOJIUPYEMOMH [lepeueHs MIaHNPYEMBIX PE3YIHTATOB TEMBbI yaeOHOU OIICHOYHOTO
KOMIIETeHIINN JUCTIMTIITUHBI CpelcTBa
1. | YK-1 3HaTh: comepkaHne Kypca ¢Gm3ukd | Temsr 1-8 Bompocsr
aKTyaJIbHbIC HMCTOYHUKHA WH(POPMAIUH I10 JK3aMCHAIMOHHBIX
YK-1.1 (u3KMKe; METOAMKY M OCHOBHBIC JTallbl pabor,
YK-1.2 MPOBEICHUS  WCCICIOBAHWM,  METOJIBI KOHTPOJILHBIE
YK-1.3 MaTeMaTU4eCcKOi u CTaTUCTHUYECKOU paboThI.
00paOOTKM  JaHHBIX OKCIICPUMEHTa U
OIIEHKH ITOTPEITHOCTH H3MEPEHUH.
YMerTs: WCTIOJIh30BaTh pa3IUYHbIC
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MCTOJMKH HM3MEpeHHu ®  00paboTKu!
IKCIIEPUMEHTAITLHBIX JTAHHBIX; OMPECISATh
HEeMU M 33aJla4dl UCCIICJOBaHUS; BBIOMPATH
METOJIMKY TIPOBEJICHHUS  WCCIICIOBAHHUS;
aHAITM3UPOBATH, CUCTEMATU3UPOBATD,
JIEaTh BBIBOIBI.

Bnanerts: HABBIKAMHU OpraHM3aIlvH,
NpOBENIEHUSS W OICGHKA  PEe3yJIbTaToOB
UCCIIeI0BATENBbCKOM JeSITeITbHOCTH
METOJJaMU MaTEMaTHYECKOTO aHAJIH3a.

2 | OIIK-1 3HaTh: 3aKOHbl (U3MKK K TpaHumbl HX | Temsr 1-8 Bompocsr
IPUMEHUMOCTH; OCHOBHBIE (pu3ndecKue 9K3aMEHALMOHHBIX
OIIK-1.1 BEIIMYMHBI M  KOHCTAHTBHI; I[IPUHIUIIBI pabor,

OIIK-1.2 JeHCTBUSA BaYKHEHIINX ¢duzngeckux KOHTPOJIbHBIE
OIIK-1.3 puOOPOB; OCHOBBI M3MEPCHHUS paboTHI.
¢U3MYeCKNX BEIWYMH W HPOBEICHUS
3KCIIEPUMEHTA.

YMeTb: NPUMEHATh (QU3MUECKHE 3aKOHBI
npu aHaJm3e u MOJIEJINPOBAaHUU
(u3MUecKuX MpPOLECCOB; OOBACHATH U
OTMCBIBATh MPUPOAY (PUIUUECKUX SIBICHUN
U IPOLECCOB; IPOBOIUTH H3MEPEHUS
(hu3NIeCKUX BEIUYHH.

Brnanets: HaBBIKAMH HU3MEPEHUS
(U3MYECKUX  BEIMYMH, O0O0pabOTKH U
HUHTEPIPETUPOBAHUSI pe3yJabTaToB
IKCTICPUMEHTA.

MoHbI OLIEHOYHBIX CPEICTB MO AUCHUILIHHE «DPU3nKa
Bonpockl K KOHTPOJIbHBIM padoTam:
TecTnl
1 cemecmp

1. MarepuanbHas TOYka JBUKETCS BAOJIb ocu (OX, 3aBUCUMOCTh KOOPJUHATHI X OT

BPEMEHM ! UMEET BUJ X = 34214057 OnpenenuTs 3HAYEHHE CKOPOCTH TOYKU B

MOMEHT BPEMEHHU {=2 C.
A)4 m/c; b)4,5wm/c; B)Swm/c; IN) 3,5 wm/c.

2. 3a 3 cexyHAbl CKOPOCTh PaBHOMEPHO BbIpocia ¢ 3 kM/4 A0 39 kM/4. OnpenenuThb

YCKOpEHHE.
A) 12 km/a’; B) 3,33 m/c*; B) 12 m/c*; T) 0,3 m/c’.

3. OnpeaenuTs yrioByr CKOPOCTh TOYKHA PABHOMEPHO BPALIAIOIIEHCS CO CKOPOCTHIO
v=0,5 m/c o oKpyXHOCTHU paamyca R=25 cM.
A) 0,5 pan/c; b)2pan/c; B)0,02 pan/c; T')5 pan/c.

4. Ha maTtepuanbHyl0 TOYKY JEHCTBYIOT JBE€ B3aUMHO NEPIECHIUKYJSPHBIE CHUIIBI
0,3 Hu 0,4 H. Pe3ynbTupytoiasi cujia 1€MCTBUS paBHa...
A)0,1H; b)0,7H; B)0,5H; I')-0,1 H.
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5. C xako#l CcuHJIOW HYKHO JEUCTBOBaTh Ha TEJO MAaccol m=3 Kr, 4TO Obl OHO
JBUTAJIOCH C [IOCTOSIHHBIM yCKopernueM a=1,5 m/c*?
A)9H; b)2H; B)0,5H; T)4,5H.

6. K npyxune, pacrsnyroi Ha 3 cM npwioxkeHa cuia 39 H. Hailtu x€cTkocThb

MPY>KUHBI.
A)13H; B)1300H; B)117H; I 1,17 H.

7. Uemy paBHa KHHETHYECKAs SHEPTHS IIapa Maccor 4 KT, 001aar0IIeT0 UMITYJIbCOM
12 xr-m/c?
A) 36 JIx; b)24 Ix; B) 18 Ix; I')6 Ix.

8. HaiiTu MOMEHT MHEpUUH MaTepUaIbHON TOYKH C MAccoll m=9 Kr, ylnan€éHHON OT
OCH BpAILIEHUS HAa PACCTOSIHUE =9 CM.
A) 729 kr-m*; B) 81 kr'm*; B) 0,073 krom®; T) 1 ke’

9. MOMEHT MHepIMH Kojeca 5 kr-M°. Kakoil MOMEHT CHI NMPUIOKEH K KONecy,
BPAILAOIIEMYCSI C YIIOBBIM ycKopeHueM £=0,02 paa/c’?
A)0,4H-m; B)0,5H-M; B)0,004 Hwm; I')0,1 H-m.

10. OnpenenuTh MOMEHT MMIIYJIbCa Tella C MOMEHTOM MHEpIMH J=2 KI'M’,
BPALLAIOIIErocs C YTI0BOM CKOPOCThIO (=8 pajy/c.
A) 16 krm/c; B) 4 krem’/c; B) 0,25 krem/c; T) 1 krm/e.

11. Ckonbko Monekys B 1000 moiib BemecTsa?
A) 6,02:10%; B) 10°; B) 6,02:10°; T) 100.

12. CkoJIbKO KOJIMYECTBA BelllecTBA B 32 rpammax kuciaopoja O,?
A) 0,001 monw; B)2 monb; B) 32 monw; I') 1 moub.

13. Onpenenuts mossipuyto maccy H,SO,.
A) 78:107 kr/monb;  B) 98107 kr/mons; B) 98 kr/mons; I') 50-107 kr/mob.

14. Beipazute Temnepatypy 27 °C B ennannax uamepenus CH.
A)273K; Bb)117°C; B)300K; I')27°C.

15. Kak u3MeHWTCA AaBIE€HHE WICAIBHOIO Ta3a, HAXOMSIIEroCs B TIE€PMETUYHOMU
eMKOCTH IipH noBblieHnu temneparypsl ¢ 300 K no 450 K?

A) Boipacret B 1,5 paza; b) nonusutcs B 1,5 pasa;

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

16. Kak u3MeHUTCS JaBlIeHUE UACAIBHOIO ra3a Mpu YBEJIMYEHUN KOHLIEHTpAIuu B 3
pasa v CHUKEHUHU TEPMOJIMHAMUYECKOW TeMIiepaTypsl B 2 paza?

A) ymenbmutcs B 1,5 paza; b) yBenuuurcs B 1,5 pasa;

B) yBenuuutcs B 6 pa3; [') ymeHbmuTcs B 6 pas.
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3 3
17. Kakas paGoTa coBepiiaercsi uaeaabHbIM Ia30M MPH PACIIMPEHUHN OT 2 M~ 10 7 M

u noctosHHoM aaBiieHuu 100kI1a?
A) 500 x/Ixx; B)20xk/x; B) 50 mx/lx; I') 0,02 xx.

18. UneanbHOMY Ta3y cooOmuiy kojnuecTBo TeroThl Q=5 k/k. Kak usmenurcs
€ro BHYTPEHHSISI SHEPIusl OH COBepIIUT padboty A=3 kJ[x?

A) yBennuutes Ha 2 kJIx; B) ymensimutces Ha 2 kJIx;

B) yBenmuutcs Ha 8 k/[x; 1) ymenbmurcs Ha 8 kJ[xk.

19. OnpenenuTs K.IL.J. MPOIIECCa, €CIIU Ta3 MOJIYYHI OT HarpeBaTess KOJIMIEeCTBO
TertoThl 9 kJk, a oxmaautento nepegan 6 kJx.
A)1/4; Bb)2/3; B)1/2; T)1/3.

20. KakoBa temmnepaTtypa oxjaaurtens npu uukie Kapno, ecam k.m.j. mukna 0,2, a

temneparypa Harpesatesns 400 K?
A)333K; Bb)80K; B)320K; I')480K.

2 cemecmp

1. Kak wu3MeHMTCS cCHia B3aUMOJEHCTBUS [JBYX TOYEUHBIX 3apsJioB, €CIIU
IEKTPUYECKUI 3aps KaXJA0ro yBEIWYUTh B 3 pa3za, OJAHOBPEMEHHO YBEJIHYUB
paccTosiHME MEXly HUMU B 3 pasa?

A) He u3Menutcs; b) yBenuuutes B 3 pasa;

B) ymenpmutcs B 3 paza; I') yBenmuutcs B 9 pas.

2. KakoBa HampsHKEHHOCTh DJJCKTPUYECKOTO IO, €CIM Ha TOYCYHBIA 3apsija
Bennuunbl 0,2 K neiictByet cuna 100 H?
A)20B/m; B)500B/Mm; B) 0,002 B/m; T') 20 B.

3. Uemy paBeH MOTEHIIHAIT SJICKTPUUECKOTO OIS B TOYKE, B KOTOPOH AIEKTPUUECKUI
3apsia BeauuuHoi 0,03 K obnanaer sueprueii 0,18 J1x?
A)15B; b)0,054B; B)21B; I')6B.

4. HaliTu 37€KTPOEMKOCTh ABYX KOHAEHCATOPOB, EMKOCThIO 3 MK®D, coeTMHEHHBIX

NOCJIEIOBATENBHO.
A) 0,67 Mx®; b) 6 mx®; B)3 mx®; I') 1,5 mxd.

5. HailTu 351eKTpoeMKOCTh IBYX KOH/IEHCATOPOB, EMKOCTHIO 3 MK®D, COe IMHEHHBIX

napasuiesibHO.
A) 3 Mx®; B) 1,5 Mx®; B) 6 mx®d; I') 0,67 mxD.

6. B ogHOpoHOE 3nekTpudeckoe mnojie ¢ HanpsbkeHHOocTh £E=1800 B/M nmomecTunu
TUAJIEKTPUK C JHUAJIEKTPUUYECKON MPOHMIIAEMOCThI0 £=6. KakoBa HanpsKeHHOCTb

NOJISI BHYTPH AUDJIEKTpUKA?
A) 300 B/m; b)50 B/m; B) 150 B/m; I') 1080 B/m.
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7. Kakoy 3apsia JOJDKEH MTPOMTH Yepe3 MOMEPEUYHOE CEYEHNE NPOBOAHMKA 32 |

MHUHYTY, 4TOOBI TOK ObLT paBeH 60MKA?
A) 10°Kim; B)6010°Kr; B) 10°Km; I)3,610° K.

8. Kakoii Tok moteder uepes pe3uctop conporubiaeHuem R=2500 Om nipu pazHoctu

MMOTESHIIMAJIOB Ha ero KoHiax 10B?
A)250 A; B)250mMA; B)4wmA; T)4A.

9. Kakas sHeprus BblAEIsETCS B IPOBOJHUKE ¢ conportuiienreM 300 OMm 3a

NOJIMMHYTBI IpU ITpoTeKaHuu Toka 200 MA?
A) 6 JIx; b) 1800 Ix; B)360 Ix; I')9 xx.

10. JIBa pe3uctopa, conpoTuBiaeHrEM 2 OM KaxXK]1blil, COEIMHEHBI APaJUIEIIBHO.

KakoBo conpoTHBIeHUE TAKOTO COCAMHEHUS?
A)40Mm; b)10Mm; B)2Owm; T')3Owm.

11. Daextpo (3apsix -1,6 10" Kir) Brerern co ckopocTsio V=5 M/C B OJHOPOIHOE
MarauTHoe nojie B=300 MkTn neprneHaAnKyIapHO JUHUSAM UHAYKIUU. OnpeaeanTb

3HAa4YCHUEC CHUJIBI, I[CﬁCTBYIOHICﬁ Ha IMPOTOH B MAarHuTHOM I10JIC.
A)2410°H; B)2,410°°H; B)2,410"°H; I')0H.

12. Kak u3MeHHTCs cuia AEHCTBUS OJTHOPOJHOTO MArHUTHOTIO MOJISl HA 3JIEKTPOH,
€CJIM YToJI MEXAY CKOPOCTHIO IEKTPOHA U BEKTOPOM MAarHUTHON UHAYKIUU
n3MeHUTH oT 30° 10 90°?

A) yBenmuuuted B 2 pa3a; b) ymMeHbluTcs B 2 pasa;

B) yBenuuurcs B 3 paza; [') ymensmmTes B 3 pasa.

13. Onpenenure BEpHOE Ha

L

o

L

—

L

ITpaBJICHHUEC CHUJIBI HopeHua AJIs1 OTPpULATCIIBHOIO 3apsaa.

S

L

-q § -q § § EI E] g
@_} = X — 3 N A <—_q‘>—>
Fi Fx
I
14. OnpeaenuTs BEpHOE HAMPABICHUE JTUHUM UHIYKIIMH MATHUTHOTO TOJIS
HpHMOHHHeﬁHOFO HpOBOI[HI/IKa C TOKOM.
AT AT AT AT
— =B B -8 J-—
A ’\\_/B | & 4—71—‘
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15. Kak u3aMeHUTCS MHAYKLKS MarHUTHOTO TOJIs, CO3/1aBaeéMOT0 OECKOHEYHO
JUIMHHBIM ITPOBOJIHUKOM, €CJIM CHIIY TOKa YBEJIMYUTH B 1,5 pasa, a TOuKy
HAOIIOICHUS YJIAJIUTh HAa paccTosiHue B 3 pasa Oosbliee?

A) ymenbmuTcs B 2 paza; b) yBenuuutes B 2 pasa;

B) e usmenutcs; I') ymenbmmTcs B 1,5 pasa.

16. Eciiu cuity Toka B IBYX MapajuliesIbHbIX MPOBOIAX YBEJIMUYUTD BJIBOE, a
paccTosiHUE MEeX1y HUMU YMEHBIIUTH B 3 pasa, TO CHJIa UX B3aUMOJECHCTBHUSL. .
A) yBennuutes B 12 pa3; b) yBenuuutcs B 6 pa3s;

B) ymenpmutcs B 6 pa3; I') ymenbmutcs B 12 pas.

17. Inockuii KOHTYp mwiomaapio S=200 cM” HAXOAUTCS B TOCTOSIHHOM OJHOPOIHOM
MarHuTHOM Mnoje ¢ uaaykuueit B=0,3 Txa tak, 4To TMHUM MarHUTHON UHAYKIIUU
IPOHU3BIBAIOT IIOMIAAB MO yriaoMm 60° Kk HopManu KOHTypa. OnpeleanTs NOTOK
MarHUTHOW UHIYKIIUU YEPE3 KOHTYP.

A) 0,03 B6; b)0,3B6; B)30B6; I')3 mBO.

18. Kak u3aMeHUTCS TOTOK MAarHUTHON MHIYKIIMH Yepe3 KPYTJIbIi MITOCKUI KOHTYD,
€CJIM MarHUTHAsI UHAYKIMS YMEHBIIUTCS B 3 pa3a?

A) yBenuuutes B 3 pasza); b) ymenwiutes B 1,5 pa3s;

B) ymenbmutcs B 9 pa3; I') ymenpmutcs B 3 pasa.

19. MarHuTHbII OTOK Y€pe3 MPOBOIAILNN KOHTYP U3MEHSAETCS PABHOMEPHO TaK, YTO
3a 5 munyT Bo3poc ¢ 0 B6 1o 10 B6. Onpenenuts 3/[C B KOHTYpE.
A)0,5B; b)2B; B)0,03B; I')50B.

20. ITpoBosias paMKa IUIOIAgbI0 S=9 cM” BPAIAeTCs C YIIOBOI CKOPOCTHI0 0=6
¢’ B otHOPOIHOM MarHuTHOM Mosie ¢ B=0,45 Ti. OnpeenTh MaKCUMaIbHOE
3Hauenue JJIC B pamke.

A)2,43MmB; b)3kB; B)67,5MkB; I') 83 B.

21. KakoBa u3iy4aTeibHOCTb R abcomoTHO yepHoro tena npu temneparype 20 °C?
A) 9 MBt/™M*; B)418 Br/m*; B) 1,7-10° Br/m*; T') 1 MxBr/m.

22. Kak U3MEHHTCA U3Ty4aTeIbHOCTh a0COIIOTHO YEPHOTO TeJa, €CIM TeMIlepaTypa ¢
300 K yBenmuuuinacs Ha 300 K?

A) yBenmnuuted B 4 paza; b) yBenuuurcs B 2 pa3sa;

B) yBenuuurcs B 16 pa3; ') He uaMeHHTCS

23. KakoBa ayimHa BOJIHBI, HA KOTOPYIO TPUXOJUTCS MAaKCUMYM DHEPTUU WU3ITyUICHHSI
abCOTIIOTHO YepHOTO Tena rpu Temmneparype 36,6 °C?
A) 9,37 mxm; B) 79,23 mxm; B) 0,63 mxm; I) 0,48 MKM.

24. Onpenenuth Maccy (OoTOHA U3TYyUYECHHS C JJIMHOU BOJHBI 550 HM.
A)9,1-10°" kr; B) 1,67-10% kr; B)4,02:10° kr; T)6,67-10"" «r.
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25. KakoBa paboTa BbIX0Jla 3JIEKTPOHOB U3 MeTa/l1a, eciu (oTod(h(eKT HaunHaeTC s

npu yactoTe u3ayuenus 5,28-10' 'y u Boime?
A)3,510" s B) 1,6:107° Tl B) 4,0-10™ Jbs T) 4,7-10" Tl

26. CornmacHo mnocrtynaram bopa, ompenenuTb MOMEHT HMITyJbca 3JEKTpOHA Ha

cTanuoHapHoi opbute ¢ n=3. [Toctosuuas [anka /=1,05-10"" Ix-c.
A)3,15:10”* Jx-c; B) 1,05-10°* x-c; B) 2,110 x-c; T)4,2-10°* Ix-c.

27. Slnpo 4Be7 UMeeT. ..
A) 4 nelitpona u 7 npotoHoB; b) 4 HeliTpoHa u 3 npoToHa;
B) 4 nporona u 7 neiitponoB; ') 4 npoToHa n 3 HEUTpPOHA.

28. UemMy paBHO Cpe/IHEE BpEMS KU3HU T PaJIMOAKTUBHOTO SIAPA, €CIIM MOCTOSIHHAS

paIHOAKTHBHOTO paciaja paBHa | u'?
A)0,28-10°¢c; B)60c; B)3600c; Il c.

29. Kak u3BMEHHUTCS aKTUBHOCTh U30TOMA C MOCTOSTHHOM paioaKkTUBHOIO pacnaja
A=1 mun"' 3a Bpems t=41,6 c?

A) yMEHBIINUTCS TIOYTH 110 HYJIsI; bB) ymensiutes B 1,4 pasa;

B) ymensmutes B 1,17-10" paza; T') ymenbumres B 2 pasa.

30. B pesymbrate suepHoii peaxiuu ,N'*+,He'—X+H' o6pasosanocs sapo X.
CKOJIBKO HYKJIOHOB BXOJUT B COCTaB siipa X?

A)17; B)8; B)9; T)O.

Kpurtepun n mkana oueHMBaHUA M0 OLEHOYHOMY cpeacTBy «TecTh»

[IIxana OlIEHUBAHUSA Kpurepuii oniennBanus
(nHTEpBAIT OAIITOB)
5 KoHnTposbHas paboTa BHITONHEHA Ha BRICOKOM YPOBHE (TIPaBUIIBHEIC
otBeThl Aansl Ha 90-100% Bompocos/3anayu)
4 KonTtponbHas paboTa BEITIONHEHA HA CPETHEM YPOBHE (MPAaBHIILHBIC
OTBETHI JiaHbl Ha 75-89% BompocoB/3a1aq)
3 KoHnTponbHas paboTa BHINOIHEHA HA HU3KOM YPOBHE (TIPaBUJIBHBIE OTBETHI
Janbl Ha 50-74% BonpocoBs/3anay)
2 KonTtposbHas paboTa BHIIIOTHEHA Ha HEYIOBJICTBOPUTEIILHOM YPOBHE
(mpaBrIIBHBIE OTBETHI AaHBI MeHee ueM Ha 50%)

OueHoyHble cpeacTBa VI POMEKYTOYHOM aTTecTaluy (3K3aMeH)
Teopernuyeckue BONpoCkI
1 cemecmp

1. Cuctema orcueta. Tpaektopus. I1yTe. [lepemenienue.

2. CkopocTtb. Yckopenue. TaHreHImaabHOE U HOPMaIbHOE YCKOPEHUE.
3. KunemaTuka 1 XapakTEepUCTUKH BPAIIATEIIBHOTO JIBUKEHHUS.

4. 3akonsl HetoTona. Cuna. Umnynbc. Macca.
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5. Cunsl B ipupojie. Buabl B3auMo1eCTBUS.

6. 3aKOH COXpaHEHUs UMITYJIbCA.

7. JIBM>KEHUE Tella IEPEMEHHOM MacCChI.

8. KoncepBaruHble cuiibl. Pabota. MOIIHOCTS.

9. Kunernueckas sHeprusi. [loTeHIManbHas SHEPrusl.

10. 3akoH cOXpaHEHUS SHEPTUH.

11. Hentp macc. /IBuKeHrE LEHTpA Macc TBEPAOTO Tea.

12. MomenTt unepuuu. Teopema IllTelinepa.

13. KuneTnueckas sHEprusi BpallleHUS.

14. MoMeHT cuiibl. MOMEHT UMITYJIbCA.

15. PaGoTa npu BpameHun tena. OCHOBHOE ypaBHEHHE JUHAMHUKU
BpalIaTEeIbHOTO JIBUKEHUS.

16. 3aK0H COXpaHEHHs] MOMEHTA UMITYJIbCa.

17. Ilpeo6pazoanus ["ammnes. [Toctynater CTO.

18. IIpeobpazoBanus Jlopenna. CneacTBus u3 npeodpazoBanuii Jlopena.

19. HennepumanbHble CUCTEMBI OTCUETA.

20. KonebarenbHblit pouecc. ['apMonndeckue kojaedanus. Y paBHEHHE
rapMOHUYECKUX KOJeOaHUi. XapaKTepUCTUKU KoJIeOaHU .

21. VYpaBHeHHE 3aTyXaroMIUX KOJEOaHUI U ero peleHue.

22. YpaBHeHUE BBIHYKJICHHBIX KOjle0aHuH U ero pelieHue. PesoHaHc.

23. IIpyxuHHbI MaATHUK. DU3M4YECKUi MassTHUK. MaTeMaTU4ECKUI MAsITHUK.

24. CnoxeHne rapMOHUYECKUX KOJIeOaHHI.

25. MexaHn4yeckre BOJHBI. YpaBHEHUE Oeryiel BOJHBI. AMIUIUTY/AA, 4acToTa,
JUTMHA BOJIHBI, (ha30Basi CKOPOCTh BOJIHBL. BoiHOBOE ypaBHEHHE.

26. [punun cynepno3utiuu BosiH. MHTepdepenins BoiH. CTosTUME BOTHBL.

27. 3BykoBbie BoHBL D¢ dexT Homepa. Yasrpassyk. Muppas3Byk.

28. Cuna Apxumena. Y ciaoBue IiaBaHusl TeJl.

29. YpaBHeHHE HEPa3pbIBHOCTU CTpyH. YpaBHeHue bepnymnmu. JlamunHapHoe n
TypOyJieHTHOe TeueHue. Yucno PeitHombca.

30. OCHOBHBIE TIOJIOKEHHMSI MOJEKYJsIpHO-KUHEeTH4Yecko Tteopun (MKT).
OCHOBHBIE MOHATHS U ONPEICTICHUSI MOJIEKYJIPHON (PU3HUKH.

31. Uneanbubiii ra3. CBoiCTBa HACATBHOrO Ta3za. TepMOAMHAMHYECKHUE
NapaMeTpbl COCTOSIHUS.

32. OcHoBHoe ypaBHeHue MKT (VYpaBuenue Kiaysuyca). VYpaBHeHue
COCTOSIHUA UjieasibHOTO Tra3a (YpaBuenue MenneneeBa-Knanelipona).

33. 3ompouecchl, 3aKOHBI U30IPOLIECCOB. P-V IuarpaMmbl U30IPOLIECCOB.

34. YpaBuenue Ban-nep-Baanbca. [TonpaBku ypaBHeHus Ban-pep-Baanbca u
ux ¢usznuecknit cmbici. M3otepmel Ban-nep-Baannsca.

35. Pactipenenenne MakcBemia.  XapakTEpHbIE CKOPOCTH  pACHIpPECICHUS
Makcsena.

36. Pacnpenenenue bonbumana. bapomerpuueckas Gopmyna.

37. SIBneHusa mnepeHoca B TEPMOJMHAMUYECKHM HEPABHOBECHBIX CHCTEMAX.
TenmonpoBoaHocTh. Auddyszus. BaskocTs.

38.Yucno  cremeHedd  cBOOOJBI  MOJIEKYJdbl.  BHyTpeHHsAsT — sHEprus
TEPMOJUHAMUYECKON CUCTEMBI. 3aKOH PAaBHOPACIIPENCICHUSI SHEPTUU 110 CTEIECHSIM
CBOOO/IEL.
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39. Pabora, coBepraemasi CUCTEMO TIpu M3MeHeHHu oObema. OmpenencHue
paboThI, COBEPIIAEMON TEPMOIMHAMUIECKON CHCTEMON MTPU U30TIPOIIECCax.

40. Ilepoe Hawano tepMoauHamMuku. CHEACTBHS M3 TMEPBOTO Hayaja
TepMOAMHAMUKU. VI3MEHEHNE BHYTPEHHENW SHEPTUU IIPU U30IIPOLIECCAX.

41. KonmuecTBO TEIIOTHI. AnuabaTUUecKuil mporecc. Y paBHEHHE aauabdarthl.
P-V nuarpamma anmabaTudeckoro mporecca.

42. TennoeMKOCTb. YpaBHeHue Mariepa. [Tokazarenn aauadaThl
(koadunment Ilyaccona).

43. IlonmuTponHeIi mpouecc. YpaBHEHUS NOJUTPOIIbI, TOKA3aTEIb MTOJIUTPOIIHI.
[Tokazaresib MOIUTPOIIBI JJIs1 U30MPOIECCOB.

44. TennoBas mamuHa. KpyroBeie mpoueccel: p-V amarpamma, pabota mpu
kpyrosom npouecce, KIT/I.

45. lluxkn Kapno: p-V nuarpamma, omucanue npoieccoB uukma, KIII.
Teopema Kapho.

46. TepMoguHAMUYECKOE ONpEAEIICHNE SHTPOIIHH. Cratuctuyeckoe
onpenesneHue SHTponur. OCHOBHBIE CBOKMCTBA YHTPOIIHH.

47. I3meHeHue  SHTpONMM  TIpU  H30mpoueccax.  Bropoe  Havano
TepMoauHaMUKU. CleICcTBUS U3 BTOPOro Hayana TEPMOJIUHAMUKH.

2 cemecmp

1. Dnekrpuuecknii 3aps1 U 3aKOH €ro coxpaneHus. 3akoH Kyiona.

2. Dnexrpuueckoe nose. HarpspkeHHOCTh 3JIEKTPUYECKOTO TOJISL.

3. Teopema I'aycca u €€ mpuMeHEHHE.

4. PabGoTa rpu epeMeIeHnu 3apsiia B JEKTPUUECKOM TIOJIE.

5. Hupkysmanus Bekropa E.

6. IToTeHuman 1 pasHOCTh MOTEHIUAIOB. DKBUIIOTEHIIMAJILHBIE [TOBEPXHOCTH.

7. CBs3b MEX]1y HAIIPSPKEHHOCTBIO M TOTEHLIUAIIOM.

8. JIMDIIEKTPUKHU U IPOBOJIHUKH B DIIEKTPUYECKOM IIOJIE.

9. BEKTOp 27EKTPUUECKOTO CMEILICHUS.

10. Dnexrpoemrocts. Konnencarop. CoeiMHEHUE KOHACHCATOPOB.

11. DHeprus 3apsKEHHOTO KOHAEHCATOPA. DHEPIUs JIEKTPUUECKOTO MO,

12. IlocTosAHHbI  dnekTpuyeckud TokK. Cuina TokKa, IUIOTHOCTh — TOKAa.
Conporusnenue. Dnekrpoaskyias cuia (3C).

13. 3akon Oma J171s1 yyacTKa U MOJIHOM LIETIH.

14. 3akon J[>xoyns-Jlenna.

15. Pa3BerBnennbie dnekTpudeckue rien. [IpaBuina Kupxroda.

16. MarnutHOoe mosie. MarHuTHasi MHIYKUMS W HANpsHKEHHOCTh MAarHUTHOTO
HOJISL.

17. 3akon buo-Casapa-Jlannaca u ero npuMeHeHUe.

18. BzaumopeiicTBre TOKOB. 3aKkOH Amriepa.

19. Dnextpuyeckas yactuiia B MarouTHoM noJie. Cuna Jlopenna.

20. CunioBble JIuHuKM MarautHoro nosist. [Hupkynsuusa BektopoB B u H. Teopema
0 TMOJIHOM TOKE.

21. MaruuTHbIi oTOK. PaboTa 1o nepeMenienrto Toka B MarHuTHOM TIOJI€.

23



22. SIBneHue 3neKTpOMarHUTHOM MHAYKIMU. 3akoH Dapanes. Bpamienue
paMKU B MATHUTHOM TOJIE.

23. SIBnenue caMOMHIYKIUU. MHIYKTUBHOCTH KOHTYpA.

24 V3meHeHue ToKa MpU 3aMbIKaHUU LEMU U pa3MbIKaHUU LETTH.

25. DHeprusi MarHUTHOTO TMOJIsSL. DHEPTUSI KOHTYPa C TOKOM.

26. KonebatenbHpiii KOHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEeOaHUS.
®opmyiia ToMcoHa.

27. 3atyxarouiue u BbIHY>KJEHHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMSI.
HuddepennnanbHoe ypaBHeHHE KOJICOaHUHN 1 €ro pellieHue.

28. IlepemenHslil TOK. 3akoH Oma U1 NEPEMEHHOIO TOKa. MOLTHOCTH
NIEPEMEHHOTO TOKa. BEKTOpHBIE TuarpaMMel.

29. OcHOBHBIE 3aKOHBI reoMeTprudeckoi onTuky. [Tpunnnn depma.

30. ®opmyna ToHkoi muH3BL. llocTpoeHne n300pakeHUil B TOHKUX JIMH3aX.
dokyc, PoxycHOE pacCTOSIHUE, OTITUYECKAs! CUIIA.

31. UnTepdepennus ceera. {udpaxmus ceta. [Tpumepsr.

32. Ionsapuzanus ceeta. 3akoH Mamoca. 3akoH bproctepa.

33. Iornomenue cBera. 3akoH byrepa.

34. [IpencrapieHue cBeTa Kak 3J€KTPOMArHUTHOM BOJIHBI.

35. TenoBoe MU3IIy4eHHUE U €T0 XapakTepucTuku. 3akoH Kupxroda.

36. AGcomtoTHO yepHoe Teno. Popmyna Penes-/[xuHca.

37. 3akonbl cMemienust Buna. 3akon Credana-bonsiimana.

38. ®opmyna [Inanka. @OTOHBL.

39. JlaBnenue cBera. Dotosrpdext. YpaBuenue Gporoaddexra.

40. Ddpdexr Komnrona.

41. Anepnas  momens aroma. Iloctynmatet bopa. AtoM Bomopoma U
BOJIOPOIONIO00HBIE aTOMEBI 110 bopy.

42. Bonnsl e bpoita. CoOOTHOLIEHHE HEONPEIEIEHHOCTEM.

43. BonnoBas ¢yukuus. Ypasuenue lpenunrepa.

44. AToM BoJopoa B KBaHTOBOW MexaHuke. KBaHTOBbIe uncia. epMUOHBI U
6030HbI1. [Tpunmun [Taymu. [lepuoauueckas cuctema 3neMeHTOB MeH ieneena.

45. CocTaB M XapaKTepUCTUKH AaTOMHOTO sIpa.

46. [ledeKT Macchl U DHEPTUS CBSI3U spa. DHEPreTUKA SJIEPHBIX PeaKUi.

47. PannoakTUBHOCTb. 3aKOH PaJIMOaKTUBHOTO pacnaja. AKTUBHOCTb.

48. SnepHble peakiuu: o-pacnaj, B-pacnaj, y-uznydeHue. [IpaBuia cmemieHus..
Heirpuno

49. Peakuuu 1eneHUs] U CUHTE3a aTOMHBIX sIep. S IepHbIe peakiuu 1m0/
NEWCTBUEM HEUTPOHOB. Llennble peakuuu.

I[IpakTHuyeckue 3aaHus
1 cemecmp

3agaua 1. J[BrkeHHMEe MaTepuadbHOW TOYKU 3aJaHO YpaBHEHUEM x=At+Bt,
rae A=4 m/c? B=-0,05 m/c’>. Onpeaeantb MOMEHT BPEMEHH, B KOTOPBIil CKOPOCTB U
TOYKH paBHa HyJt0. HaliT B 3TOT MOMEHT BpeMEHU KOOPAUHATY U YCKOPEHUE.

3agaua 2. MartepuaiibHasg TOYKa BpallaeTcs Ha pacCTOSAHUU r=20 CM BOKpPYT
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HETIOABWKHOM ocu 10 3akoHy ¢=A+Bt+Ct, rme A=3pam, B=-1pan/c’,
C=0,1 paz[/c3 . B ™oment Bpemenu (=10c omnpeneanuTy TaHTCHIUAIBHOE d,,
HOPMAJILHOE @,, ¥ TIOJTHOE a YCKOPEHUSI TOUKHU.

3amaya 3. Ha rmaakom ctosie JexuT Opycok maccoit m=4 kr. K Opycky
NPUBS3aHbI J[Ba IIHYpa, MEPEKUHYThIE Yepe3 HEMOABUKHBIE OJIOKH, MPUKPEIIIEHHBIE
K MPOTUBOTOJOXKHBIM KpasiM cTojia. K KOHIIaM IIHYpOB MOJBELIEHbI THMPU, MACCHI
KOTOpbIX m;=1 Kr u m,=2 kr. HaliTu yckopeHue, ¢ KOTOPbIM JBUXKETCA OPYCOK, U
CUJIY HATSDKEHHUS KaXK]I0ro U3 IHYpOB. Maccoil 0JI0KOB U TpeHHEM NpeHeOpeyb.

3anaua 4. MatepuaiibHasi ToOuKa Maccod m=3 KI' JABHWXKETCS MOJ JEHCTBUEM
HEKOTOpOil cuibl F cormacHo ypasrenuio x=Ct'+Df’, rne C=2 m/c>, D=-0,1 m/c’.
Haiitn 3HaueHus 3TOW CHJIBI B MOMEHTHI BpemeHu #1=1c u £H=2 c. Onpenenursb
MOMEHT BPEMEHU, KOI'JIa CUJIA PaBHA HYJIIO.

3agauya 5. Opyaue, KECTKO 3aKpeIyICHHOE Ha KeJIe3HOJOPOKHOM miaTdopme,
IIPOU3BOJMT BBICTPEIN BJIOJIb MOJOTHA KEJIE3HOM TOPOru noj yrioMm ¢=60° K JUHUH
ropuzoHTa. Onpenenutb ckopocTh U oTKata miatopMbl, €CIU CHapsi BbUIETAET CO
ckopocThio v=600 m/c. Macca matdopMbl ¢ opyareM u cHapsgamu M=15 T, macca
oaHoro cHapsima m=20 Kr.

3agaua 6. [llap maccoit m;=10 Kr, IBHXKYIIUNUCS CO CKOPOCTHIO 01=4 M/C,
CTAJIKMBAETCS C IIAPOM MacCOM m,=4 KT, CKOPOCTh U, KOTOPOTro paBHa 12 m/c.
CuuTtas ynap npsiMbIM, HEYIPYTUM, HAUTH CKOPOCTH U IIAPOB MOCJE yaapa B IBYX
ciayyasix: 1) Masblid map HaroHsieT OOJIBIION 1ap, ABUKYIIUNUCS B TOM ke
HaIpaBJICHUH; 2) MIAPHI ABUKYTCS HABCTpEUy APYT APYTY.

3agmaya 7. Jlng cxartus HOPYKHUHBI Ha X;=1 CM HYXHO MPWIOXHUTb CHUILY
F=10 H. Kakyto paboTy Hy’HO COBEpPIINTb, YTOOBI CKaTh NPYKUHY Ha x,=10 cm?

3apaua 8. OnpenenuTs IMHERHYIO CKOPOCTh U LEHTpa LIapa, CKaTUBILErocs
0€3 CKOJIbKEHUS 110 HAKJIIOHHOM TIJIOCKOCTH BBICOTOM A=1 M.

3agaya 9. Touka coBepmaeT rapMoHuueckue kojebOanus. Haubonbiee
CMEIIEHUE X,,, TOYKA PABHO 5 CM, HAMOOJBIIAS CKOPOCTH U= 10 cm/c. Haittu
YTJIOBYIO YaCTOTY @ KOJIEOAHUN U MAaKCUMAJIbHOE YCKOPEHUE Ay, TOUKH.

3amaua 10. I'py3uk maccoit m=400 r, MOJABEIICHHBIN K MPY>KUHE, KOJIEOIeTCS
1o BepTUKaIH ¢ nepuoaoM 7=1 c. Onpeaenursb KeCTKOCTb k IPYKUHBI.

3amaya 11. CkoIbKO aTOMOB COJEPKHUTCSA B PTYTH: 1) KOJTMYECTBOM BEIIECTBA
v=0,2 Momp; 2) maccoit m=1 r?

3agaua 12. Onpenenuts KOJUYECTBO BEIIECTBA V BOJOPOAA, 3AMOJIHSIOIIETO
cocy 06beMOM V=3 I1, eclii KOHIIEHTPALHs MOJIEKy raza B cocyae n=2 10" m™.

3anaua 13. B 6amnone nHaxonutes ra3 npu temmeparype 7;=400 K. Jlo kaxoii
Temneparypsl 7, HaJl0 HArpeTh ra3, YTOOBI €ro AaBJICHUE YBETUYMIOCH B 1,5 pa3za?

3apaua 14. bamwton BmectumocThio V=201 3amojHEH a30TOM IpH
temriepatype 7=400K. Korma uyacte raza u3pacxoioBasid, JABJICHHE B OalJIOHE
nonusunoch Ha Ap=200 klla. OmnpenenuTe Maccy m H3PACXOJOBAHHOIO Tas3a.
[Iponiecc cunuTaTh N30TEPMUUECKHM.

3apaua 15. OnpenenuTh IIOTHOCTh p BOASHOTO Mapa, HaXOISIIETOCs IO
nasienuem p=2,5 I1a u umeroiero temnepatypy 7=250 K.

3agaua 16. MpaeanpHblid ra3 coepmaer uuki KapHo npu Temmeparypax
xononuibHuKa 75=290 K u temnootnarunka 77=400 K. Bo ckoJIbKO pa3 yBeIMYHUTCS
KI1JI # 1uKnia, eciu TeMIepaTypa TeIUIo0TIaTanKa Bo3pacteT 10 13 =600K?
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3amaua 17. I'a3, coBepmaromumii nukn Kapho, otaan teronpueMHuKy 75%
TEIJIOTHI, TIOJYyYeHHOW OT Temnootrnatyuka. Omnpeaenutrs Ttemneparypy 71>
TEIUIONPUEMHHKA, €CJIM TeMrnepaTypa Terootaatuuka 77=400 K.

3anaua 18. Ilpu kakoil TemmepaType CpelHsAs KMHETHYecKas >Heprus <g,>
TOCTYNATEILHOTO JIBIKEHHS MOJIEKYIIBI ra3a paBHa 4,14 10 ' JIx?

2 cemecmp

3amava 1. 3apsaaer O=1 mxkKn u QO,=-1 MxKnn Haxonsdrcss Ha paccTosiHUU
d=10 cm. OmnpenenuTsh HANPSKEHHOCTh £ U MOTEHUHUA ¢ MO B TOUKE, YAAICHHOM
Ha paccrosiHue =10 cM OT mepBOro 3apsjaa W Jexalled Ha JUHUHU, MPOXOASIIeH
yepe3 NepBbli 3aps/l NEPHEHANKYISPHO HanpasieHuto ot Q1 Kk O,.

3agaua 2. Ha nByx O€CKOHEUHBIX MapaiebHBIX IJIOCKOCTSIX PAaBHOMEPHO
pacrpeneneHsl  3apsabl ¢ IOBEPXHOCTHBIMU ILIOTHOCTAMH 0,=0,2 MKKi/M® n
0,=-0,3 MxKi/m”. OnpenesuTs HapsKEHHOCTD HOMSE MEX/Y M CHAPYIXKH ILIOCKOCTEH.

3agaua 3. /I[Ba koHaeHcaTopa sjekTpoeMkocTaMu C=3 MK® u C,=6 Mx®d

COEIMHEHbI NapajulesibHO U npucoeanHensl k 0atapee ¢ DJC =120 B. Onpenenuts
3apsnael O 1 O, KOHACHCATOPOB M pa3HOCTH NoTeHIanoB U u U, MeX Ty 0OKIIaI0K.

3amaua 4. Tpu xongencaropa eMkoctsiMu C1=1 Mx®, C,=2 Mk® u C3=3 Mx®d
MOTYT OBITh COCIMHEHBI TAPAICIBHO WM TMOCIEJOBaTeNIbHO. B Kakom ciydae
€MKOCTh 0aTaper KOHAEHCATOPOB OO0JIbIIE U BO CKOJIBKO pa3?

3agaua 5. Cuia Toka B MPOBOJHUKE paBHOMEpPHO HapacTaeT ot [y=0 mo =3 A
B TeueHue BpeMenu =10 c. Onpeaenuts 3apan ¢, NpolIeAni B MPOBOJHUKE.

3agaua 6. Tpu pesucropa conpotupieHussMu R=1 Om, R,=2 Om u R3;=3 Om
MOTYT OBITh COEIMHEHbl NapaJlIebHO WM MOciefoBaTelibHO. B kakom ciiydae
CONPOTHUBIIEHUE OOJIBIIE U BO CKOJIBKO pa3?

3agaua 7. Cuna Toka B IpoBOJIHUKE conpoTuBiieHneEM R=100 OM paBHOMEPHO
Hapactaet ot ;=0 10 Il,,=10A B Teuenue BpemMenu 1=30c. Onpeaenuts
KOJIMYECTBO TEIUTIOTHI (J, BBIICIUBIIEECS 3a 3TO BPEMsI B IPOBOJHUKE.

3amauya 8. [lo mpoBoay, COrHYyTOMY B BHUJE KBajpaTa cO CTOpoHOH 60 cwm,
TEUYeT MOCTOSIHHBIN TOK 3 A. HailTh MHAYKIIMIO MAarHUTHOTO MOJIs B LICHTPE KBaJIpaTa.

3apaua 9. [lo 0OMOTKE OYEHb KOPOTKOW KATYIIKH pagnycoMm r=16 cM TedeT
ToKk [=5A. Ckoapko BHUTKOB N TMpPOBOJOKM HaMOTAaHO Ha KaTYyLIKY, €CJH
HaIpPsHKEHHOCTh H MarHWTHOTO MMOJIs B €€ eHTpe paBHa 800 A/m?

3amava 10. /[Ba 1IMHHBIX NapajuIeIbHBIX NPOBOJIa HAXOASATCS HA PACCTOSHUU
r=5 cM oauH ot apyroro. [Io mpoBogaM TEKyT B NPOTHBOMOJIOKHBIX HANPABICHUAX
oauHakoBble TOKK 10 A kaxaeiil. HaliT Hanpsy>k€HHOCTh MATHUTHOTO TTOJISL B TOUKE,
HaXOJSIIENCS Ha PACCTOSIHUM #;=2 CM OT OJHOTO U ¥,=3 CM OT APYroro npoBoja.

3amauva 11. Ilpsmoit mpoBoa mimuHoM [=10 cM, MO KOTOpOMY TEUYeT TOK
[=20 A, HaxoOuUTCs B OJHOPOJHOM MarHuTHoMm Tmoje ¢ uHaykuued B=0,01 T
Haittu yron o Mexny HanpaBieHUsIMU BEKTOpa B M TOKA, €CJIM Ha ITPOBOJ IEHUCTBYET
cuna 10 mH.

3apava 12. BeunciuTh pagnyc R Ayru OKpYKHOCTH, KOTOPYIO OIHMCBIBAET
IPOTOH B MAarHUTHOM IoJie ¢ MHAyKuuer B=15 mTi, ecnu CKOpoCTb U MPOTOHA
paBHa 2 Mwm/c.
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3agaua 13. B oxHOpogHOM MarHuTHOM mnoje ¢ uHaykumed B=0,01 Tn
HaXOAMUTCS MPSAMON MPOBOA JJIWHOM /=8 CM, pacmoyOKEHHBIM NEPIEeHIUKYISIPHO
auHusM uHaykuud. [lo mpoBoay teuet Tok /=2 A. Ilox aeiicTBueM CUI MOJISI IPOBOJ
nepeMeCcTHIICS Ha paccTosiHue s=5 cM. Haiitu paboty 4 cui noJs.

3agaua 14. B oagHOpoIHOM MarHutHoM Tone ¢ wuHAayknuen B=0,35 Tn
paBHOMEpHO ¢ uactotoil n=480 MuH Bpamaercs pamka, comepxkarmas N=500
BUTKOB IUIomanpio S=50 cm’. Och BpAaIIGHHS JEKHT B IUIOCKOCTH PaMKH U
NEepHeHANKYJISpHA JMHUAM UHAYKIMU. Onpeaenuts MmakcuMmanbayto I1C uaaykuuu
Emax, BOSHUKAIONIYIO B paMKe.

3amaua 15. B uenu men tok /=50 A. CTOYHUK TOKa MOKHO OTKJIIOYUTH OT
LeMH, He pa3peiBas ee. Onpenenuts cuiry Toka uepes t=0,01 ¢ mociie oTkiroueHus ee
ot ucrounnka toka. Comporusnenue menu R=20 Owm, ee uanyktuBHOCTh L=0,] ['H.

3apaua 16. MuayktuBHOCT, L KaTymiku (0e3 cepneunuka) paBHa 0,1 MI'H.
[Tpu xakoii cune Toka / sHeprust W marautHoro nosis pasHa 100 mx/Dx?

3agaya 17. KonebGaTenbHbIil KOHTYP COCTOUT M3 KAaTYIIKH HMHIYKTUBHOCTBIO
L=20 mkI'H 1 KOoHJIeHCaTOpa 3NEKTPOeMKOCThI0 C=80 HD.

3apauva 18. MuayktuBHocTh L KosebatenbHOro KoHTypa paBHa 0,5 mIH.
KakoBa gomxHa ObITh 21eKTpOoeMKOCTh C KOHTYpa, YTOObI OH PE30HUPOBA HA JIJTUHY
BOJIHBI A=300 M?

3anaua 19. [lotok sHepruu, U3nydaeMblil U3 OKOIIIKA MIABUJIBHOW ME€4YH, paBEH
34 Br. Onpenenuts Temneparypy I medu, eciIH ILIOManb OTBEPCTHS S=6 cM”.

3agauya 20. MakcuMyM  CHEKTPAJIbHOM  IUIOTHOCTH  3HEPreTHYECKOM
CBETUMOCTH 3BE€3/Ibl COOTBETCTBYET JiauHE BOJHBI A=550 HM. Omnpenenurtsb
TEMIIEpaTypy MOBEPXHOCTH 3BE3/IbI.

3agaya 21. Omnpenenuts paboTy BbIXOAa A JIEKTPOHOB U3 HATpUs, €CIU
KkpacHas rpaauma ¢orodddexra 4;=500 M.

3amauya 22. Ha mnoBepXHOCTh JUTUA TMAJaeT MOHOXPOMATHUYECKUU CBET
(A=310 am). YT0oOBI IPEKPATUTH IMUCCHIO DJIEKTPOHOB, HY’KHO MPUIOKHUTH 3aTCPHKH-
BaIOIIYIO pa3HOCTh noTeHmanos U He meHee 1,7 B. Onpenenuts paboTy Beixoaa A.

3apaua 23. Ha IUMHKOBYIO IMJIACTUHKY MaJaeT MOHOXPOMATUYECKHH CBET C
JUTMHOU BOJIHBI A=220 HM. OnpenenuTb MaKCUMAJIbHYIO0 CKOPOCTh (POTOAIEKTPOHOB.

3amaua 24. OnpenenuTs IJIWHY BOJHBI A U Maccy m (GOTOHA ¢ DHeprueu
e=1 M»aB.

3amaua 25. JlaBnenue p MoHoxpomaTudeckoro ceta (A=600 HM) Ha yepHYIO
NOBEPXHOCTh, NEPHEHAUKYJIAPHYIO NajaromuM jrydyam, pasHo 0,1 mxIla. Onpenenuts
apcio N GOTOHOB, MAAIOMIKX 33 BpeMs =1 ¢ Ha MOBEPXHOCTh IUIOMAAbI0 S=1 cMm’.

3amaua 26. BeluucauTh AIMHY BOJHEL A, KOTOPYIO MCHycKaeT HOH renus He'
IIPU MEPEXO0JIE CO BTOPOTO IHEPreTUUECKOTO YPOBHS Ha NepBblil. Crenarh Takou ke
TOJICUeT A1 MoHa uThs Li .

3anaua 27. Bpruuciouth SHEpruto (PoToHA, HCIYCKAEMOTO TMPU TEPexXoie
JIEKTPOHA B aTOME BOJAOPO/Ia C TPETHET0 SFHEPreTUUECKOT0 YPOBHS HA NIEPBBIiA.

3agaua 28. 3a BpeMs (=1 Cyr aKkTMBHOCTb H30TONA YMEHBIIUJIACHh OT
A=118 I'bk no 4,=7,4 I'bk. Onpenenuts nepuo noaypacmnanaa 7, 3Toro HyKJInjaa.

3amava 29. 3a kakoe Bpewms / pacnajgaercs 4 HA4aldbHOTO KOJUYECTBA SIIEP
PaIMOAKTUBHOIO U30TOMA, €CJIM NIepHo/l ero nouypacnaaa 7,,=24 4?
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3amaya 30. OnpenenuTs NOPSIKOBBIN HOMEP Z U MacCOBOE YUCIIO A YaCTUIIbI,
0003HaYeHHOM OYKBOM X, M SHEPTHIO SAEPHOM PEaKIUu:

94Be +21H — X + lon.

Kpurepun u mKkajna oueHUBaHUs 110 OLEHOYHOMY CPeICTBY
NPOMEKYTOYHbIH KOHTPOJIb (3K3aMeH)

IIIxana oneHUBaHUA

Kpurepuii onieHnBanust
(nHTEpBAI OAIIIOB)

oTIN4HO (5) CryneHT TiIyOOKO M B TIOJHOM 00BEME BIAACET MPOTPAMMHBIM
MaTepuaioM. ['paMOTHO, HcUepIbIBAIONIE U JIOTUYHO €r0 M3JIaraeT B
YCTHOM WM MUCbMEHHOH dopme. [Ipu 3TOM 3HaEeT peKOMEH/I0BaHHYIO
JIUTEPaTypy, MPOSIBISIET TBOPUECKUM MOIXO B OTBETaX Ha BOIPOCHI U
NPaBUIbHO OOOCHOBBIBAET TPHUHSATHIE DELICHUS, XOPOLIO BIIAACET
YMEHMSIMHU U HaBbIKAMU IPU BHITIOJHEHUH NMPAKTUYECKUX 3a]1a4.

xopotio (4) CryneHT 3HaeT NporpaMMHBIA MaTepuajs, TPpaMOTHO U IO CYTH
W3JlaraeT ero B YCTHOW WJIM TIMCbMEHHOW ¢opme, JoImycKas
HE3HAUUTENIbHbIE HETOYHOCTH B  YTBEPXKACHUSX, TPAKTOBKAX,
ONpeeNieHUsIX U KaTeropusix WIM HE3HAYUTEIbHOE KOJUYECTBO
omn6Ook. [Ipu 3TOM BrazgeeT HEOOXOTUMBIMH YMEHUSMU U HaBBIKAMHU
IPU BBITIOJIHEHUH MPAKTUYECKUX 3a/1a4.

yaoBieTBOpuTeabHO | CTYIEHT 3HAeT TOJIBKO OCHOBHOM MPOTpaMMHBIA MaTepHual,

(3) JIOTTyCKAeT HETOYHOCTH, HEJIOCTATOYHO YETKUE (DOPMYITUPOBKH,
HCTIOCJICAOBATCIbHOCTh B OTBCTAX, U3J1araCMbIX B yCTHOI/I Nnin
nucbMeHHoU popme. [Ipu 3TOM HETOCTaTOYHO BiIaJICET YMEHUSIMU U
HaBbIKAMHU HpI/I BBITTIOJIHCHU N HpaKTI/I‘{eCKI/IX 3aaa4. I[OHyCKaeT o
30% ommuOOK B H3JIaracMbIX OTBETAX.

HEYyI0BIeTBOpUTENbHO | CTYJEHT HE 3HAeT 3HAYMTEJIbHOM 4YacTM IPOrpaMMHOI0O MaTepuaa.

(2) [Tpu 3TOM nomycKkaeT MpUHLUMIHAIBHBIE OLIMOKK B J0Ka3aTeNbCTBAX,
B TPAaKTOBKE IIOHATUN U KaTETOPUH, NIPOSABIAET HU3KYIO KYJIBTYpY
3HaHWH, HE BJIAJCCT OCHOBHBIMM YMEHUSMH U HaBBIKAMHM IIpU
BBINIOJTHEHUM NpakTHUecKuX 3azad. CTyIeHT OTKa3bIBaeTcsi OT
OTBETOB Ha JOIOJIHUTENILHBIE BOIPOCHI
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JIncT n3MeHe U U NOIOJTHEHU N

/1

Buabl gononneHuii u
H3MEHEHUH

JlaTa v HOMEp MPOTOKOIIA
3acemanms kadenpsl (kadenp),
Ha KOTOPOM ObLTH
PacCMOTPEHBI B 0T00PEHBI
W3MEHEHUS M JOTIOTHEHUSI

[Moanwucs (¢ pacmmppoBKoOi)
3aBeayroliero kadeapoit
(3aBemyromux Kagenpamn)
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