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1. IEJIX OCBOEHMSI IUCHMILIMHBI

LlenaMu ocBoeHus AucuMIUMHEbl «Pu3ukay spisercs obecrniedeHne Oyaylero crelnnaii-
cTa HayuHOH (u3Mdeckoi 6a30if, Ha KOTOPOH B BHICHIEH TEXHHYECKOH MIKOJIE CTpOUTes 0OLie-
HI)KEHEepHAs M CrelHalbHas NoAroToska. [locnenoparenpaoe usydenue QUMK BeipabaTeiBaeT
cnenuduIecKHii METOJ| MBIIUICHHS, (PU3NYECKYI0 MHTYHIIHIO, KOTOPbIE OKa3bIBAIOTCS BeChMa
[UIOJOTBOPHBIMH M B JApYruX Haykax. CIenHajMcThl, NOJYYHBINHE (PU3MKO-MAaTEMaTHYECKOE
ofpazoBaHue, MOTYT CaMOCTOATEIBHO OCBAMBaTL HOBBIC TEXHHYECKHE HaNpaBlICHHs, YCICUIHO
paboTaThk B HHUX, JIErKO MEPEXOIUTH OT PellieHHs OJIHUX 3aja4 K APYrUM, HCKaTh HECTaHIapTHbIE
M HETPAMIIMOHHEIE MYTH, YTO OCOOEHHO aKTYalbHO JUIA MPodeCcCHOHAIBHOH MOOHIBHOCTH CIie-
[HAJIMCTOB B YCJIOBHSX YCKOPEHHOTO Pa3BUTHS TEXHUKH M TEXHOJIOTHI.

B mpolecce OCBOEHHS AMCUMIUTHHBI CTYICHT (GOPMHPYET CIEAYIOUWHe 00wexyiomyphbvle
(OK), obwye-npogpeccuonansuwie (OIIK) n npogheccuonanvusie kommemenyuu (1K):

e cr1ocOOHOCTE K KOMMYHHKALMH B YCTHOH W MHCbMEHHOH (dopmax Ui perieHHs 3ajiady
METHYHOCTHOTO H MEXKVIILTYpHOTO B3aumoeiicTeus (OK-5),

e criocobHOCTE paboTark B KOJIEKTHBE, TOJEPAHTHO BOCIPHHHMATL COIMAIbHBIEC, THHYE-
cKkHe, KOH(eCcCHOHAIBHBIE W KYITypHBIe pasmuuns (OK-6);

e crIocOOHOCTH K caMoopranu3aimu 1 camoobpasosannio (OK-7);

e crI0COOHOCTh MPUMEHSATH COOTBETCTBYIOMMH (PHU3MKO-MaTeMaTHUYECKUH amnmapar, MeTO/IbI
aHaIM3a ¥ MOJIEJTMPOBAHHS TEOPETHYECKOro H SKCNEPUMEHTAIBHOIO MCCIeNOBaHUA TIPH pelle-
HuH npodeccuonanbHbiX 3ana4 (OITK-2);

® cr10cOOHOCTH YHACTBOBATE B IUIAHHPOBAHUM, MOATOTOBKE W BBHINOIHEHHH THIIOBBIX JKCIIe-
PUMEHTAIBHBIX HCcTeaoBaHuil 1o 3ananHoi mertoauke (IMK-1);

e criocobHOCTE 06pabaTeiBaTh pe3ynsTaThl skcnepuMenTos (I11K-2).

3aiavH AHCHHIIIHHBL:

e TeopeTHYecKas MoAroToska B obmactd (usmkm, mossonsiomas OyAylHM HHKEHEpaM
OPHEHTHPOBATHLCS B MOTOKE HAYUHOH W TeXHH4ecKoil mHdopmanuu, obecrieunBas UM BO3MOXK-
HOCTh HCIIO/B30BaHus (PH3UYESCKHX NIPUHITUIIOB B 00/IAaCTAX CHEIIHAIA3ALIMN;

e (opMUpOBaHUE HAYYHOTO CTHJIS MBIIUIEHHS, B HACTHOCTH MIPABHIILHOTO MOHAMAHHS rpa-
HHI IPUMEHHMOCTH Pa3JIMIHBIX (PU3HUECKHX MOHATHIL, 3aKOHOB, TEOPHl U YMEHHs OLCHHBATH
CTeNneHb JIOCTOBEPHOCTH IKCIIEPUMEHTALHEIX Pe3yJIbTaToOB;

e BpipafOTKa MPHEMOB M HABBIKOB PEINCHHH KOHKPETHBIX 3a/a4 U3 pasHbIX obmacteil ¢u-
3UKH, TOMOTAIOIIMX CTY/JICHTaM B JIajlbHeHIIEM penIaTh HH)KEHEPHBIE 3a/1a4H.

® 03HAKOMJIEHHE CTY/ICHTOB ¢ HAy4YHOH anmapatypoil ¥ BeIpaboTKa y HMX HavyajlbHBIX Ha-
BEIKOB ITPOBEICHHS SKCTIEPHMEHTAIBHBIX HAYYHBIX HCCIIEIOBAHUN Pa3IHYHBIX (DH3HYECKHX AB-
JICHHH U OLIEHKH TIOIPENIHOCTeH H3MEepeHHH.

2. MECTO JUCHHUILVIHHBI B CTPYKTYPE OITIOII BO

Baxknas 1enk BeicHIero oOpa3zoBaHHs — IMOJIYYHTL HAy4YHOE MpPEACTaBICHHE O MPHPOJIE U
MeToiax ee mosHanua. Ou3Mka KaK BeAylias HayKa O MPHPOJE MI'PAeT INIaBHYIO poiib B JOCTH-
eHHH HToH nend. OHa OTHOCHTCA K AMCHUIUIMHAM 0a30BOM 4acTH M 3a/aeT HA4aJlo allrOPUTMY
MH)KEHEPHO-TeXHHYeCKoro odpasoBaHus BCEX HaIpaBJIeHHH [MOArOTOBKH, M B YacTHOCTH, pa-
JMHOAIIEKTPOHUKH. 10 conepiaHuio U HAYYHBIM METOJAM MccieoBaHus (pU3HKa, Kak CpeacTBO
00pa3oBaTeIbHOIO0 W BOCIMTATENIBHOTO BO3JIEHCTBHS, MOMOraeT PasBHTHIO YMCTBEHHBIX CIIO-
cobHocTedt, HOPMHPOBAHNIO HAYYHOTO MHPOBO33PEHMS M BOCIHMTAHMIO XapakTepa MpH AOCTH-
HKEHHH LIesTH.

B coBpeMeHHOM eCTECTBO3HAHMM NPHHAT MareMaTHYecKuil s3Ik obmienus, oOMeHa WH-
dopmanuu, ananusa u T.0. JUis ycnemHoro ocBoeHusi Kypca (H3HKM cTyJeHTaM HeoOXOIuMO
3HATH C/IEAYIOHIHE pa3jieibl BeIcIiell MateMaTuku: AuddepeHimansHoe 1 HHTErPAIbHOE HCUHC-
nenue, quddepeHanbabe YPaBHEHHS, aHATHTHYECKYIO NeOMETPHIO H JInHelnyo anreGpy, psi-
J1bl, 37IEMEHTHI BEKTOPHOIO aHany3a, GyHKIHH KOMIUIEKCHOTO MEPEMEHHOI0, JIEMEHTE TEOPHH
BEPOSATHOCTEHN M MaTeMaTHYeCKOH CTATUCTHKH.



3. KOMIIETEHIIUH OBYYAIOIIETOCsH, ®POPMHUPYEMBIE B PE3YJIBTATE
OCBOEHHMA JTUCTIMITJIHHBI (MO/YJIA)

Wsyuenune pusuxu seipabareiBaeT Gu3MuecKuil CTHIb MBINUICHHS W MHTYHIHIO, KOTOPHIE
OKa3eIBAKOTCA MUIOAOTEOPHBIMH M B JIPYrUX HaykaX. CrelMaaucTsl, NOMY4YUBIINE MAPOKoe (u-
3UKO-MaTeMaTHYeckoe oOpa3oBaHHe, MOI'YT CaMOCTOSTENLHO OCBAMBATH HOBBIE TEXHHYECKHE
HanpapieHHs, yCIemHO paboTaTh B HUX, JIETKO NEPeXOAUTh OT pelleHHs OJHHX 3a/a4 K pele-
HHMIO JIPYrHX, MPHHUMAas HeCTaHJApTHHE W HeTPaAHIIHOHHBIE NYTH, 9TO OCOOEHHO BAXKHO IS
npodeccHoHaNbHOH MOOHIBHOCTH CHELIHAIIHCTOB B YCIOBHSAX YCKOPEHHOIO PA3BUTHS TEXHHKH.

B pesynbraTe 0CBOSHHS JAUCHHUIUTHHEL 00YYaIOMIMHCS TOJDKEH:

3naTe: cooTBeTCTBYIOMMI PH3NKO-MaTeMaTHYEeCKHii anmapar, METOAbl aHAIM3a H MOJie-
JIMPOBAHUS TEOPETHYECKOI0 M HKCIEPHMEHTAILHOrO HCCJIE0BAHHS JUIS pemIeHus mpodeccHo-
HanbHbIX 3ana4 (OITK-2).

e YMeTh: IUIaHHPOBATh, MOAIOTABIHBATE W BHINOJHSATL THIIOBBIE YKCIIEPUMEHTAIBHEIE HC-
creioBanus 1o 3anannoit metoauke (ITK-1) ¢ o6paborkoit pesynsratoB sxcnepumenTos (ITK-2).

Baagers: cnocobHOCTBIO K camoopranusauuu ¥ camoobpaszopannto (OK-7), k paGote B
komnekTuse (OK-6) 1 KOMMYHHKALIHHK U MEXTHYHOCTHOTO H MEXKYJILTYPHOTO B3aHMO/IeHCT-
sust (OK-5).

4. CTPYKTYPA U COAEPKAHUE JUCHUITJIUHBI

OO0was TpyA0EMKOCTb JUCHMILIUHBI cocTaBlisgeT 8 3auéTHbIX equnull, 288 vacos
CrpyKTypa AMCHHILIHHBI

Ne | Pasmen (tema) mmc- Buner  yuebuoit  pabotel, [O6neM ®opma  Te-
n/n| UAIIHHEL BKIIIOYasA  CaMOCTOATEJIBHYIO lyyeGHOMH | KylIero

paboTy CTYAEHTOB H TPYAOeM- paBoTHI, ¢ KOHTPONS
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1 |Pazgen 1. MexaHuka 1 | 1-9 18 10 18 9/25
Tema 1. DneMeHTBbl BEK- 1-2 2 2 3 2/25

TopHo#i anrebpel. Kune
MaTHKa MaT. TOYKH

Tema 2. Jlunamuka mno- 3-4 | 4 2 2 4 2/25
CTYNaTe/IbHOTO  JIBHIKE
HHA MaTepHalibHON TOYA
KH W TBEpJOro Tena
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Tema 3. Mexanuka TBep- 5-7 |6 3/25 Peiitunr-
A0r0 Tena. 3aKkoHBI CO- KOHTPOJIb
XpaHEeHHS B MEXaHHWKe, Nol

Tema 4, MexaHuka 8-9 4 2 2 6 2/25
CIJIQIUIHBIX cpen

2

Pasnen 2. Monexkynapuas 1 | 10-18( 18 10 |8 18 9/25
H3MKa H TEPMOIHMHAMMH-
Ka

Tema |. Metoabl u3yue- 10-11] 4 2 2 4 2/25
Hust cucrem. MKT. Cra-
THCTHYECKMH METOJ MCH
ClleI0BAHHA CHCTEM




[Tponomkenune Tabnuiisi

Tema 2. TepmoauHamu- 12-13] 4 2 2 4 2125 PeliTunr-
ueckuit Mmeron. Ilepssiid KOHTPOJIb
BAKOH No2
Tema 3. Dutpornus. Bro- 14-15| 4 2 2 4 2/25
0if 3aKOH
Tema 4. DneMeHTbl (HH3H~ 16-17| 4 2 2 4 2/25 PeiiTunr-
HeCKOH KHHETHKH KOHTPOJIb
Ne3
[Tema 5. PeasnibHble rassl 18 2 2 - 2 1/25
Hroro 1 1-18 | 36 18 |18 36 18/25 DK3ameH
3 |Pasaen 3. Dnexrpomarued 2 | 1-7 | 14 6 8 10 7125
TH3M
Tema 1. DnekTpocTaTHka 1-2 |4 2 2 3 2/25
[Tema 2. ITocTosHHBII TOK 3-4 |4 2 2 3 2/25
Tema 3. MaruneTusm 5-7 |6 2 4 4 3/25 Pedirinr-
KOHTPOIIb
Nel
4 |Pasnpen 4. Konebauus)2 | 8-10 | 6 2 4 10 3/25
BOJIHBI
Tema 1. Mexanuueckne 8 2 - 2 5 1/25
[koneGaHus
Tema 2. DnekTpoMarHuT- 9-10 | 4 2 2 5 2/25
Hble KOJeDaHHs H BOJHbI
5 [Paspen 5. Onrtuka 2 |11-14 | 8 4 4 8 4/25
Tema 1. I'eomerpuueckas| 11 2 1 1 2 1725 PeiiTuur-
ONTHKA KOHTPOJ1b
No2
Tema 2. l/lHTepd)epeHuﬂ 12 2 1 1 2 1725
cBeTa
Tema 3. Judpakumns cee- 13 2 1 1 2 1/25
Ta
Tema 4. [lucnepcus ceeta 14 2 1 | 2 1/25
6 [Pazgen 6. OcHoBHbig 2 | 15-18] 8 6 2 8 4/25
MOHATHA ATOMHOHN (PHU3M-
H
Tema 1. DnemenTsl KBaHA 15 2 2 - 2 1/25
[TOBOH ONTHKH
Tema 2. OcHoOBHbIE NOHS 16 2 1 1 2 1/25
TS KBAaHTOBOM MeXaHH
KH
Tema 3. OcHOBHBIE MOHS- 17 2 1 1 2 1/25
THA (QU3MKH TBEPAOTO
rena
Tema 4. OcHoBbl pU3MKH 18 2 2 - 2 1/25 Peiirunr-
TOMHOTO A/1pa U 3ne- KOHTPOJIb
E{GHTaPHHX YAcTHLL Ne3
HMroro 2 | 1-18 | 36 18 |18 36 18/25 Dk3ameH
Beero 1-2 T2 36 | 36 72 36/25 DK3aMeH




TemaTnuecknii niay JAHCHHIIVIHHbI

I. Mexanuka

1. Beenenue. INpeamer dpusuku. MeTos (PU3HYECKOrO HCCTEA0BAHMS: OMBIT, PHIIOTE3A,
IKCIIEpUMEHT, Teopusi. Baxkueiimue stanet uctopun ¢pusuku. Pons GU3NKH B pa3BHTHH TEXHUKH
¥ BIIHSIHUE TEXHUKH Ha pasBuTHE Qu3uku. Ponb Gu3ukn B cranoBnenun uixenepa. Cesss u-
3UKH C JIDYTHMH HayKamH. Y CrexXu COBPEMEHHOM (hH3HKH.

2. Hekotopele cBesienus u3 MaTeMaTHki. Poss MateMaTHKH B u3ydeHHH Gu3nkn. OyHKIHA
u uX npousBojnsie. MuTerpuposanue. O cMEICIe NPOM3BOAHOM M MHTErpaia B NPHIOKEHUH K
(usuyeckum 3anavaM. DeMeHTE BeKTOPHOM anreGphi: onmpeaeseHHe BEKTOPA, CIOKEHHE BEK-
TOPOB, YMHOX€HHE BEKTOPOB, Au(depennmpopanne BeKTOPHBIX BennunH. Jluddepenumansupie
ypaBHEHHUS. DIeMEHTAPHbIE CBE/ICHUS U3 TEOPHH BEPOSTHOCTH.

3. KunemaTHKka noctynarteibHOro JBmwkenns. Kunematuka kak pasiaen MexaHuku. Mexa-
HHYECKOe JBHKEHHE Kak rnpocreimas dopma ABHKeHHs MaTepuu. MarepHaibHas Touka (dac-
THua). Cuerema orcuera. Muepunansueie cuctemsl orcuera. Paguyc-sexrop. [TpuHimn oTHoCH-
tensHocTH ["anmunes. Tpaekropus. Pagmyce xpuBu3Hbel TpaekTopuu. JlunelHas cKOpocTh M JH-
HeilHOe yckopenue. TaHreHimanbHOe W HOpMasibHOe ycKopeHHs. CBs3b MEXAY JTHHEHHBIMH W
YIIOBBIMH KHHEMaTHYeCKUMH BenmunHamu. [ToctynareisHoe ABIKEHHUE TBEPAOTO TeJa.

4. JlunamuKa 1ocTynaTenbHoro ApkeHus. JluHaMuka Kak paszen Mexanuku. [lepseiit 3a-
KOH Hpi0TOHA ¥ TOHATHE WHEPIMATBLHONH cHcTeMBl oTcyeTa. BTopoii 3akon HeloToHa 1 nmousTHe
CHJTBI, MACCHI M UMITyJIbca. YpasHenue ABkenus. Tpernit 3akon HeioToHa M nipesess! ero npu-
MeHHMOCTH. HenHepinanbHbie cucTeMbl oTcyeTa. AGCOMIOTHBIE H OTHOCHTENBHBIE CKOPOCTh M
yekopenue. Cuiibl uHepuud. LentpoGexnas cuna. Cuna Kopuonuca. Cucrema mMaTepHanbHbIX
Touek. Llentp nnepuuu (nentp mMacce). Teopema o ABHIKEHHH LEHTPA HHEPIHH.

5. BpamarenpHoe jBukenue TBepaoro rena. ITousitne abeomoTHoro Teepaoro rena. Mo-
MEHT cuiibl. MoMeHT umiynbsea. Moment unepumnn. Teopema Illteiinepa. VpaBHeHHE MOMEHTOB
(CBSA3b MOMEHTA HMITYJIbCA ¢ MOMEHTOM CHJIBI). Y PaBHEHHE BPAILATEBHOTO ABHKEHUS TBEPIOTO
TeJla OTHOCHTENBHO HENOABKHOM ocH. KnHeTHUeCKas 2HePrusi Bpalalomerocs TBEPAOro Tea.
['upockonuueckuii adpdexr. CrobGoaHbIE OCH.

6. 3aKOHbI cOXpaHEeHHs. 3HAYEHHE H COJIEPKAHUE 3aKOHOB COXPAaHEHHs B MEXaHHMKE. 3aKOH
coxpaHeHHst uminyabca. OHOPOAHOCTE MpocTpaHeTBa. PeakTHBHOE ABHXKEHHE. 3aKOH coXpaHe-
HHs MOMeHTa uMnynbca. M3orponus npoctpancra. Pabora, sneprus, MomuocTs. CBA3b MEK/LY
NOTeHUHAIBHO! dHeprueii u cuioi. ITouatue cunosoro nons. KoncepBatueHble 1 HeKOHCEpBa-
THBHBIE CHIIBI. 3aKOH COXpaHEHMs SHepruH B Mexanuke. OnHoponHocTs Bpemenu. Komcepsa-
THBHAS M JMCCHITATHBHAS CHCTEMEI.

7. DNIeMeHTBI MEXaHHUKH JKHAKOCTei ¥ ra3oB. ObuHe cBOHCTBA KUAKOCTEH U ra3oB. Ypas-
HeHHe aBMxKeHHs B popme Diinepa. [Tone ckopocteit, MuHUN 1 TPYOKH TOKa. YpaBHEeHHE Hepas-
peiBHOCTH. YpaBHenue bepuymm. Cucrema ypaBHeHHH razoguHamMuku. Bsskocts. Teuenme
BA3KOH skuakocTH. @opmyna Ilyaseiina. Jlamunapueiii u TypOyJAeHTHBIH PEXHMBI TEYEHHS.
[lupkynsuus ckopocti. IToTeHnmanbsHOe ¥ BUXPEBOE ABIKeHHUs. JIBHIKEHHE TeJl B JKHUIAKOCTIX M
razax. Teopema XykoBckoro.

8. DneMeHTHl cHelHAIbHON TeOPHH OTHOCHUTENbHOCTH. [IpuHIMI oTHOCHTENBEHOCTH DifH-
mreiina. Ponb ckopoctu cpeta. Iloctynar mocrosHerBa ckopocti cBera. [IpeoGpazosanus Jlo-
penua. JIopeHneBo cokpalleHHe JUIMHBl ¥ 3aMeUIeHie BpeMeHH. [ paHuiia NpuMEeHMMOCTH KJlac-
CHYECKOH (HBIOTOHOBCKOI) MEXaHHUKH.

I1. OcHoBBI MOIEKYISIPHOIT PHIHKH H TEPMOAHHAMHKH

9. MoJiekyisipHO-KHHETHYECKAs TEOPHs WleanbHOro rasza. OCHOBHBIC MOJIOKEHHUS MOJIEKY-
JNIAPHO-KHHETHYECKOH TeOpHUH BellecTsa. MUKpO- 1 MakpococTOsIHES cucTeMbl. Makpockonuye-
ckue napametpsl. [TorsiTHe naeansHOTO raza. MonekyIspHO-KHHETHYECKOE TOJIKOBAHHE TEMITe-
patypel. Uneno crenenedt cBo6obl MonaeKysbl. BHYTpeHHSST SHEprusl WAEaNbHOro rasa. 3akoH
paBHOpacHpe/Ie/IeHHs SHEPTHH 110 CTeneHsM cBo6o/bl. JlapieHne ra3a ¢ TOYKH 3pEHHs MOJIEKY-




JIIPHO-KHHETHYECKOH TeopuH. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO — KHHETHYECKOH TeopHH.
VpaBHeHHE COCTOSIHUS MZeaNbHOro ra3a (ypasaenue Knanefipona — Menneneesa) .

10. DneMeHTHl KJIacCHYECKOH CTATHCTHKM. J[HHAMHYECKHE U CTATHCTHYECKUE 3aKOHOMeEp-
HoctH B (pusnke. CraTucTHYECKHH MeTO/ ucciienoBanus cucteM. Pa3oroe nMpocTpaHcTBo, (aso-
Basl Touka, (pasoBasi s4eiika. [Toustue o pynkumm pacnpenenenus. CTaTHCTHYECKOE yCpejHe-
nue. Pacnipenenenne Makcgesnna (pacnpeiefieHue MOJIEKyJl 1o abCoMOTHEIM 3HAYEHUAM CKOPO-
ctu). Cpeanne ckopocTH Monekyls. bapomerpudeckas dopmyna. Pacnpenenenue bonbumana.
Pacnpenenenne Makcsesna — bonbimana.

11. Peaspubie rasel. CHiBl MEKMOJIEKY/ISIPHOTO B3aUMOJEiiCTBHS B ra3ax. Y paBHenue Ban-
nep-Baansca. M3otepmbl peansHOro raza. Meracrabunbuele coctosHua. Kputnueckoe cocros-
Hue. Bayrpenusist sneprus peansHoro rasa. D¢dexr [Hxoyna — Tomcona. Cikmkenne rasos u no-
JIydeHHe HU3KHX TeMIepaTyp.

12. CroiicTBa XpakocrTeii. XapakTepHCTHKa JKUAKOTO cocTOSHUS. CTpoeHHe KHAKOCTEH.
Bmxuuii nopsanok. [TopepxHocTHOe HaTskeHHe. CHIlbl, BO3HUKAIOIMIHE HA KPHUBOH MOBEPXHOCTH
xuakocta. Dopmyna Jlannaca, YenoBus paBHOBeCHS Ha rpaHune aByx cpeia. Kpaesoit yroi.
CmaunBanue. Kanunnsphele siBIeHHA.

13. CroiicTBa TBepabix Tea. AMopdHbIe W KpUcTaluiMyeckue Tena. Kpucrajummyeckas pe-
merka. JlansHui nopsaok. Yopyras u nnactudeckast aedopmanun. 3akon [Nyka. Jledextr B
kpuctainax. JXuakue KpHCTAIUIBL.

14. ®azossie paBHOBecHs M (azoBeie nepexoant. Pasel BelecTBa. YCIOBHS PaBHOBECHS
da3. Mcnapenne u kongencauus. IlnaBnenne m kpuctaumsauus. YpasHenne Knaneiipona —
Knaysuyca. ®asoBas auarpamma (auarpamma coctostuust). Tpoiinas Touka.

15. DneMeHTHI TeOpUM cTonkHOBeHHH. [ToHsTHe cTONMKHOBEHMs. YIpyroe u Heynpyroe
cronkHoBenus. [Ipunensroe paccrosuue. Paccesnue wactun. Cpeausist JyMHa ¢cBOOOAHOTO IM1po-
Oera. [TpuHIMN AeTaNBHOTO PABHOBECHS.

16. DnemenTtsl husnveckoi kuHeTHKH. [TonsaTre o Pusnyeckoit kuneruke. HepaBHoBecHbIE
cucremsl. Bpems penakcanuu. Senenns neperoca. {uddysus. Koadduument muddysmu. Ten-
nonposoaHocts. Koadduunent rennonposoanoctd. Bsskoers (BHyTpennee tpenue). Koaddu-
IIMEHT BsI3KOCTH. JluHaMHUecKasi © KHHEMAaTHYECKas BA3KOCTE.

17. IlepBoe nauano tepmoAHHaAMUKH. CTaTHCTHYECKHH M TEPMOAWHAMHYECKHI METOJIBI.
TepmomuHamuyeckas cucrema. Tepmoaunamuyeckuii nponecc. OCHOBHBIE TEPMOJAHMHAMHYECKHE
MOHATHS: BHYTPEHHSisi JHeprus, pabota, Tennora. POpMyIHPOBKM MEPBOTO Hayajla TEPMO/MHA-
MHKH. YpaBHEHHE MEepPBOTO Havyada TepMOJAHHAMHKH. TermoéMKocTh. 3aBHCHMOCTE TEMIOEMKO-
CTH WJleaIbHOrO raza oT Buja npouecca. ®Popmyna Maiiepa. Paborta, coBepimaeMas razoM 1npu
w3onpoieccax. DHTanbnus (reruiopas (ynkuus). Anmabatuueckuit mpouecc. Termmo€MkocTh
TBEPIBIX Tel.

18. Bropoe nauano tepmoauHaMuKH. PaBHOBECHBIE M HEPABHOBECHBIE COCTOSHMS CHCTE-
Mbl. O6paTuMele 1 HeoOpaTumele rporeceel. Kpyrosoit nponece (1uki). @opMyIHpOBKH BTOPO-
ro vauana repmoauHaMuku. [lukn Kapao u ero KITJ/1 ang uaeansHoro rasa. TeruioBele ABHraTe-
M W XonoauibHble MamuHel. Makcumanbubiit KITJ] Tennosoro apuratens. Dutponus. Craru-
CTHYECKHI Bec (TepMOJMHAMUYECKas BEPOATHOCTE). 3aKOH Bo3pacTaHus sHTponuH. CraTHCTH-
yecKoe TOJIKOBaHWE BTOPOTO HAYalla TEPMOAMHAMHKH.

1. DieKTpHYECTBO H MATHETH3M

19. Dnementhl Teopun nosst. CKansipHble H BEKTOPHBIE 1Mo B (pu3uke. I'pajuenT ckansp-
Horo mons. Jluseprenuns BexTopHoro noss. Porop Bexrtoproro nosst. Oneparop I'amMuiibToHa
(oneparop «Habma»). Oneparop Jlannaca (wianaacuan»). Hexotopsle HHTErpaibHLIE TEOPEMBIL.

20. Hanpsuk€HHOCTE 3JIEKTPOCTATHYECKOrO MONs B Bakyyme. DiaektpHueckuit 3apsa. Co-
XpaHeHHe M HHBApHAHTHOCTH 3apsana. Jluckpernocts 3apsna. 3akoH Kynona. [lonstue anektpo-
cratiueckoro noss. CuioBeie JHHUH (JIMHUHM HanpsKeHHOCTH). [IpUHIMI CYyNepro3Hium 1ek-
TpocTaTHueckuX mnoseit. [Totok BekTOopa HanpskenHocTH. Teopema [Maycca Juisi 2JI€KTPOCTATH-




YECKOro nojs B BakyyMme u e€ cBa3b ¢ 3akoHoM Kynona. [Iuddepenunansuas popma TeopeMs
["aycca. [lpumenenne Teopemsl ["aycca /s pacuera noneii.

21. IloTeHuman 31eKTPOCTATHYECKOrO moas B BakyyMme. PaGoTa cun anekTpocTaTHYecKOro
nons. [{upkynsius HanpseHHOCTH 3eKTPOCTATHYECKOro nons. PoTop HanpsyKeHHOCTH 3JIeK-
TpocTarudeckoro mnond. [loTeHnuanbHOCTH (KOHCEPBATUBHOCTH) 3JEKTPOCTATHYECKOTO IOJIA.
[Torenuman. PazHocTs notennuanos. Casa3p MEKIY NOTEHIHAIOM H HANPSKEHHOCTHIO 31EKTPO-
cTatuyeckoro mosus. YpasHenue Jlanmaca. DiexTpuuecKkuil AUIONL. DIEKTPHYECKHI MOMEHT
junonst (aunonbHeli MoMenT). [ToTeHnHan U HaNPHKEHHOCTH MO JuIons. MoMeHT cu, aei-
CTBYIOIIMH Ha JIMIOJIb BO BHEIIHEM UIEKTPHYECKOM TOJe. DHEPrus JMIONS B JIEKTPHUECKOM
noje.

22. DaekTpuyeckoe rose B auasiekTpukax. CBoOoHbIE W CB3aHHBIE 3apsi/ibl B BEIIECTBE.
Cropounne 3apsael. [lonsgpueie n HenonspHele Monekynsl. Tunsl quanextpukos. Monnas, snek-
TpPOHHAs U OpHeHTanHOHHas nonspuszaumu. Ilonapusyemocts Monexyiwl. IlongpusoBaHHOCTD
(BexTop nmonstpusauun). OHOPOAHAS U HEOAHOPOAHAS Nojsgpu3anuu. CBa3b MONSIPH3OBAHHOCTH
¢ TOBEPXHOCTHOH TMJIOTHOCTHIO TOJISPH3AIMOHHOrO 3apsaaa. JlusnexTpuueckas BOCHPHHMYH-
BOCTB BElIECTBa U e€ 3aBUCHUMOCTB OT TeMneparypsl. Teopema ["aycca st 2eKTpHYECKOro 10J1s
B JMJIEKTPHKE. DJIEKTPHYECKOEe CMEIeHHe (DMeKTpHYecKass WHAYKLMA) B JuNeKTpuke. Jlu-
NMEKTPHYECKas MPOHHIIAEMOCTE cpejibl. BeruucieHHe HampsHKEHHOCTH AMIEKTPHYECKOro Molst B
JuaneKkTpuke. ['paHHYHBIE YCIOBHS JUIS 3JIEKTPHUECKOTO MOJIM Ha MpaHMIle pa3/ena “AU3NeKTPHK
— AuaneKTpuK . CerHeTo3IeKTPUKH.

23, DIeKTPHYECKOE IM0JIe MPOBOJAHKUKOB. Pacripeienienue 3aps/i0B B IIPOBOJHUKE. DIIEKTPO-
CTaTHYECKOE 0JIe BHYTPH M CHapY’KH MPOBOJAHMKA. [ paHHYHEBIE YCIIOBHS Ha IPaHHLE “NpPOBO/-
HHK-BaKyyMm™'. DIeKTpHYecKHe cBOHCTBA npoBoasineit 000104k, DIeKTpocTaTHIecKas 3aluTa.
MeTon u3obpaxenuii. ['paHHYHBIE YCIOBHS HA rpaHUIE “TIPOBOAHHK-IHINEKTPHK . DIEKTPOEM-
KOCTh YEJAMHEHHOIO IMPOBOJHUKA, CHCTEMBI NPOBOJHHUKOB M KOHJEHCATOpa. DIIeKTpHYecKas
IHEPrHsi CHCTEMBI TOYEUHBIX 3aps/10B. DHEPrHs 3apsHKEHHOTO MPOBOJIHHKA, CHCTEMBI TPOBOIHH-
KOB M KOHJeHcaTropa. DHeprus sjekrpocraruyeckoro nojis. OO0bEMHAS MIOTHOCTH SHEPrHH
31EKTPOCTATHYECKOTO MOJIS.

24, TocTosiHHBIH 3NeKkTpudeckuii TOK. XapaKTepUCTHKH 2JIEKTPOCTATHYECKOTO TOKA: MIOT-
HOCTB TOK4, CHJIA TOKA. YCJIOBHE CYIIECTBOBAHMS dNeKTpuyeckoro Toka. CtoponHue cuiel. Pas-
HOCTh NMOTEHIHAJIOB, HaNpsHKeHue, anexTpoasmwkymas cuna (DJ1C). Knaccuueckas snekrpoHHast
TEOPHs HNEKTPONPOBOAMMOCTH MeTa/uloB. 3akonsl Oma u Jlxkoyns-Jlenna B auddepennuans-
Hoil popme. 3akons Oma u JDxoyns-Jlenua B uHTErpanbHoil gopme. 3akon Oma Juis HEOIHO-
poasoro yuactka ueru. Ilpasuna Kupxroda. HemocraTodnocTh KnaccHueckoH 371eKTPOHHOI
TEOPHH NEKTPOIPOBOIHMOCTH.

25. DneMeHTHl (GU3NYECKON 3NEKTPOHUKH. DNEKTPHYECKHHA TOK B BaKyyMe. DJIEKTpOHHas
savuccus. Pabora BEIX0/1a 97IeKTPOHOB M3 MeTalllla. DIIeKTpUYecKkuil ToK B rase. [Iponeccs nonu-
saiui W pekomOunaunu. PaGora nonnsamuu. ITotennnan wonnzanuu. Y papuas nonusauus. He-
camMocTosTeNRHBIH ra3oBeli paspan. CamocToATenbHBIH ra3oBelil paspsa. BonsT-amnepHas xa-
paKkTepHCTHKA ra3oBoro paspsaa. Buasl paspsnos.

26. [Mnazma. [Mouarue o mnazme. Criocobsl coztanus miasmel. KpazuneHTpaabHOCTD 111a3-
MBI DJIEKTPONPOBOAHOCTE MiasMel. Jlebaesckuil panuyc (nebGaeBckasi AHHA) SKPAHUPOBAHMS.
[Inasmennas gacrora. HuzkoremneparypHas riasma 1 ee npuMeHeHue. BeicokoTeMnepatypHas
rnaszma. [Ipo6Giaema ocyiiecTRIeHHS YIIPABAAEMOr0 TEPMOSIEPHOTO CHHTE3A.

27. MaruuTtHOe ojie B Bakyyme. 3akoH Amnepa. MarautHas uHayKiusa. 3akon buo — Ca-
Bapa (3akoH buo — Caeapa — Jlannaca). [Tonsatne marautHOro nons. [IpuHIMI cyneprnosuimun
marHuTHBIX noned. Cuna Jlopenna u cuna AMnepa. BUTOK ¢ TOKOM B MarHUTHOM mose. Mar-
HUTHBIH MOMEHT. MOMEHT CHJI, JeHCTBYIOMMUI HAa paMKy ¢ TOKOM BO BHEUIHEM MarHUTHOM MO-
ne. MaruuTHoe 1oJie NpAMOJIMHERHOrO W KpyroBoro TokoB. LIMpkynsiius BeKTOpa MarHWTHOMH
HHJYKIMH. 3aKOH MOJHOrO ToKa (TeopeMa O UMPKYJISIHH HHAYKIMH MarHHTHOTO T0Js) B Ba-
kyyme. [Ipumenenne 3akoHa NMOJNIHOTO TOKa ISl pacdeTa MarHHUTHBIX nosiei. MarnuTHoe nosne
JUIMHHOTO CONIEHOM/JIa U TopoHaa. MaruuTHoe B3auMoJielcTBHE TOKOB. EQMHMIIA CHIIBI TOKa —




amnep. Buxperoe none asmwkyunierocs 3apsaa. MHBapuaHTHOCTS 3NeKTpHYEcKOro 3apsaa. Mar-
HUTHOE 10JIe KaK peNsTHBUCTCKHI 2ekT.

28. JIpwkeHHe 3apsHKEHHON YacTHIB B HJEKTPHYECKOM M MAarHUTHOM monsix. [Ipmkenue 3a-
PSDKEHHOM YacTUIIB! B 2IEKTPHYECKOM M MarHMTHOM nosisix. [ lonsie 06 anextpornoii ontuke. Dddexr
Xona. YcKkopHTeH 3apsHkKeHHBIX YaCTHIL.

29. MaruutHoe nose B BemecTse. [lonaTne MaruuTHOrO MOMeHTa atoMa. MHKpO- U Mak-
potoku. Monekymsipasie Tokd. HamMarHuueHHOCTE (BEKTOP HaMarHW4YMBaHuAg). MaruurHas Boc-
NPUUMYMBOCTD BEILECTBA M €€ 3aBHCHMOCTH OT TEMIIEpaTyphl. 3aKOH IOJHOrO TOKa (Teopema o
LHPKY/ISIHA HANPSUKEHHOCTH MAarHATHOT'O 10JIs) B BemecTBe. HanpsykEHHOCTE MArHHTHOTO 110-
s B BemecTBe. MarHuTHas NPOHHLIAEMOCTE cpeabl. MHAYKIHS MarHUTHOTO TOJIS B BEIIECTRE.
['paHnyHbIe yCIOBHS JJIi MATHHTHOTO TOJI HA TPAaHHIIE pa3jiena JByX cpeid. THITBI MArHEeTHKOB.
Touka Kiopu. Jlomensl. Kpupast HaMarHH4HMBaHusl.

30. DanexkrpomaruutHas uuaAykurs. Oneir @apages. MaruutHeiit notok. DJ1C WHAYKIHH.
OcHOBHOIT 3aKOH 3NeKTPOMAarHUTHOM MHAYKIMH (3akoH Dapajes). BeIBoj OCHOBHOrO 3aKOHa
NEKTPOMArHUTHON MHAYKLMH M3 3aKOHA COXPAHEHMs YHEPrHM, a TAK)Ke Ha OCHOBE JIEKTPOH-
Hoil Teopun. [Ipapuno Jlenna (3axon Jlenna). SAsnenne camoumnnykumuu. MuayktusHocts, Mu-
JIYKTHBHOCTB JUIMHHOTO CcOJIeHOM/1a. TOKH 3aMBIKaHUS M pa3MbIKaH#s LenH. SIBjieHne B3auMHOM
MHIYKIHH. B3anMHas MHAYKTHBHOCTh. DHEPrus MaruuTHOro nomis. O6uEMHast MIOTHOCTD HEP-
I'HH MAarHUTHOTO TOJIS.

IV. Kosiebanusi H BOJIHBI

31. Mexanuveckue konebanusa. Ceoboausie (coOCTBEeHHBIE) H BBIHYKIACHHBIE KoneGaHus.
[Tonstue 06 aBroxkonebanmax. [uddepennuansioe ypaBHeHHE TapMOHHMYMECKHX KoneOaHuWil u
ero peuieHue. XapakKTepUCTHKH rapMoHHdeckux xonebanuii. [ToHsTHE O rapMOHHYECKOM M aH-
rapMoHH4eckoM ocuuiuiaTope. M3oxponsocTe koneGanuif. DHeprus rapMOHMUYECKHX Koseba-
Huit. CnoxeHHe OJAMHAKOBO HAaNpaBJCHHBIX (CKAJIAPHBIX) rapMOHHuYecKHMX KosnebGanmii. Metox
BEKTOpHOMH auarpaMmbl. buenus. Croxkenne B3aUMHO NEPHEHIHKYISAPHBIX (BEKTOPHBIX) rapMo-
Huueckux konebanuii. Gurypsr Jluccaxy. JluddepenunansHoe ypaBHeHHe 3aTyXarOUuX Kose-
OaHuit ¥ ero pewenue. Anepuoauyeckuii npouecc. Yacrora u koadgdpuuuent 3aryxanud. Jlora-
pudMUUeCKHH JeKpeMEeHT 3aTyxaHus u joOpoTHocTh KonebarenbHOM cucremsl. Jnddepenin-
aNbHOE ypaBHEHHE BRIHYKACHHBIX KoneOaHuit n ero pemenne. AMIIUTYAa ¥ (aza NpH BEIHYXK-
JICHHBIX MeXaHu4yecknx kosnebanusx. Mexanudeckuii pesonanc. Pesonancusie kpusbie. CooTHO-
meHne Mety (azaMu BBHIHYXKIAIONMIEH CHIIBI B CKOPOCTH IPH MeXaHHYecKoM pe3oHaHce. CrekTp
konebanui, noHsTHE 0 pasnokeHun Oypee.

32. Mexanuueckue BoiaHbel. Mexanusm oOpa3oBaHus MEXaHHYECKUX BOJH B YIpyroii cpe-
ne. [lpogoneHbie U nonepeyHslie BOMHBL. BOIHOBOE ypaBHEHHE H €ro pemeHHe. ['apMOHHYECKHe
BOJIHBl H MX XapaKTepucTHKH. YaapHsie BOMHBL [IpHHIMI Cynepno3diiMyu BONH ¥ IPaHULA €ro
npuMenuMocTH. Pa3oBasi CKOPOCTH U AHCIepeHs BOJIH. BoHOBO# makeT U rpynnosas cKOPOCTS.
ITonatue o xorepentHocTH. MHTepdepenuns BonH. Crosgune Bonubl. Dddext Honnepa nns 3By-
KOBBIX BOJH. YIbTpa- U HHPPa3BYKH.

33. DaextpoMarauTHele konebanus. /luddepenunansnoe ypapHenue konebanuit B kose-
OareIbHOM KOHTYpe M ero pemenue. /uddepennnansioe ypaBHeHHE 3aTyXalOHMIHX 3JIEKTpPO-
MarHuTHBIX Konebauuit 1 ero peumenue. Yactora n KoapGUIUHEHT 3aTyXaHUs HMEKTPOMArHUTHO-
ro kosebanusi. Jlorapudmudeckuii 1eKpeMeHT 3aTyxanusa u gobporHocts KoHTypa. duddepen-
[HATLHOE YpaBHEHHE BBIHYIKICHHBIX JJIEKTPOMAarHUTHLIX KoneOaHuilt U ero pemenne. AMITIH-
Tyna ¥ ¢aza npH BHIHYKISHHBIX JIEKTPOMArHuTHEIX Konebanuax. Pesonanc B konebGaTensHoM
KoHType. Pe3onancHbIe KPUBHIE [U1Sl HATIPSKEHHS M CHIIBI TOKA. [lepemenHbIii TOK.

34. DuekrpomarHuTHele Bosmbl. (PapazeeBckas W MaKCBEIUIOBCKAs TPAKTOBKH SBIEHHS
/IeKTPOMarHuTHON MHAYKUHK. Tok cmemenus. DnexkTpoMarautHoe nosie. Cucrema ypaBHeHHH
Makcsenna. BonHoBoe ypaBHeHHE U 2JIEKTPOMArHMTHOTO mosis ¥ ero pemenue. CKopocTh
pacrpocTpaHeHHs dIeKTPOMAarHUTHEIX BONH B cpeiax. OCHOBHBIE CBOHCTBA 3JIEKTPOMArHHTHBIX
BonH. Bekrop [NoiinTunra. UMnynse anekrpomarautHoro nons. Manydenne aunons. JIuarpam-




Ma HanpasieHHocTH. Dddext [onnepa ansa snektpomMaruuTHeIX BojH. [llkana snexTpoMaruuT-
HBIX BOJIH.

V. OnTuka

35. PacnpocTpaneHHe CBeTa 4epe3 IPaHMIly JIBYX cpefl. DNeKTPOMarHuTHas MPHPOJA CBe-
ta. [lpunimn INolirenca. 3aKoHbl OTpaXKeHUs W MpeNoMIIeHHs. AGCOMOTHBIA U OTHOCHUTETBHEL
nokasatenu npesnomienus. [lonnoe BuyTpennee orpaxenue. CeroBoasl. ['eomerpuueckas orn-
THKA Kak MpeaeNbHbli ciydail BOTHOBOH onTHKH. ONTHYECKHE WHCTPYMEHTEI.

36. Hurepdepenumsi cBera. MOHOXpOMATHYECKHE M HEMOHOXPOMATHYECKHME BOJIHBL.
[TpuHIMT Cynepno3HIMH M WHTEHCHBHOCTH NPH CJIOKEHHH CBETOBBIX BOJIH. Bpemennas kore-
perTHOCTh. Bpems u aumHa korepeHTHOCTH. [IpocTpaHcTBeHHas KOorepeHTHOCTh. Pajuyc Kore-
perTHOCTH. OnTuyeckas JutMHa myTd. OnTHyeckas pasHoOCTb Xo4a. PacdeT uHTephepeHIHOHHOMN
KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOYHHKOB. [Tos0CEl paBHOM TOMIMHBI M PABHOTO HAKIOHA.
Muoronyuesas untepdepenima. Criocobbl momyueHns KorepeHTHLIX nyde. Mutepdepomerpsl.

37. Judpaxuma ceera. [punuun INoiirenca — @penens. Meroa 3ou Openens. [Tpamon-
HeilHoe pacnipocTpaHenue cseta. Jngpakuus Openens. Audpaxuus OpeHens oT Kpyrioro or-
BepeTHd M Kpyrioro jaucka. Jlndpakima @penens ot kpas noayriockoetd. Crimpans Kophio.
Hudpaknus @paynrodepa or GeckoHeUHO JUMHHOM npsMoi wend. JudpakimoHHas pacxoam-
mocTh. Jludpakuns or onHomepHo# nudpakumonnoii pemerku. Pazpematomias criocoGHOCTE
ONTHYECKUX MHCTpYMeHTOB. [TonsaTue o ronorpadumn.

38. Ionspusanuus ceeta. EcrecTBeHHBIH W nojsipu3oBaHHblii cBeT. CTeneHb MOMAPH3AINM.
[lTongpusaiys cBeTa NpH MpeJOMICHHH M OTpakeHHMH. 3akoH bproctepa. Ilonspusaums npu
JBOHHOM JyvenpenomieHHH. OObIKHOBEHHBIH 1 HEOOBIKHOBEHHBIH Ny4yn. OnTHyeckas och KpH-
crayuia. Ilongpouasl 1 nonspuszanuonusie npu3Mel. [Tonspusatopsl U ananu3atopsl. 3akon Ma-
moca. [TonyBonHOBBIE W 4YETBEPTHLBONHOBHIE IUIACTHHKH. MckycceTBeHHas onTHueckas aHH30-
Tponusa. OnTHueckas akTHBHOCTE BemecTa. Dddext apajes.

39. lucnepcus cBera. 3aTpy/AHEHHs B 3NeKTpoMarHuTHOH Teopuu Makcseiuia. Hopmais-
Has ¥ aHoManbHas aucnepcuu. Metoawl Habmonenus aucnepeun. [lpusmarndecknii u audpak-
UMOHHBIH CEKTPEl. DJIeKTPOHHAs Teopus Aucnepcuu ceeta. [Tornomenue ceera. 3akon Byrepa.
LIBt‘,Ta TEln 1 CHBKTpBI TMOTJIOIEHHS.,

VI. OcHoBHBIE NOHATHS ATOMHON PH3HKH

40. DnemenThl KBaHTOBOM onTUKH TeroBoe usnyyenue. PaBHoBecHoe uznyyenue. Xapax-
TEPUCTHKH TEMJIOBOro H3dy4eHus. AbcomoTHO yepHOe Teno. 3akoH Kupxroda. 3akon Creda-
Ha-boneumana 1 3akod Buna. Pacnpeaenenue sHepruu B crieKTpe abCOMIOTHO YEPHOTO Tea.
Q®opmyna  Panes-/Dxunca. Yierpadguonerosas katactpoda. KBanrtopas rumoresa u Gopmyna
[Tnanka. Buemmnuii poroanekrpuueckuii a¢gdext u ero 3akoust. Poronsl. Dhdext Kommnrona u
ero Teopus. Mozens atoma Pesepdopaa. [Toctynarel Bopa. AToM Bojtopoja.

41._DnemeHTHl KBaHTOBOH _MeXxaHMKH I'mnoresa ne Bpoitns. DxcnepumeHTalbHOE MOJ-
TBEPX/IeHHE BOJIHOBEIX CBOHCTB MHKpouacTul. CooTHOIEHHe Heonpe/enenHocTeil. Bonnosas
dyHkMa, ee cBoiicTBa M cTaTHcTHYecKHit cMeicn. Hecraumonapuoe ypasuenue lllpeaunrepa.
Craunonapuoe ypasuenue Illpenunrepa. Hactuna B norennuansuoii sme. [Ipoxoxienue vac-
THIBI uepe3 nmoTeHunanbHeiii Gapeep. KBaHTOBBI rapMoHHYecKHH OCUHIUIATOP. YpaBHEHHE
Ulpeaunrepa juis 2J€KTPOHa B aToMe Bojoposa. ['naBHoe, opOUTabHOE H MAarHUTHOE KBaHTO-
Bhle uncia. KBaHToBaHMe JHEPrHH JJIeKTPOHA B atome Bogopoxa. CriekTp aroma BOAOPOJA.
[IpaBuno orbopa. OpbutaneHeiii ¥ MarHUTHEIH MOMeHT 2/1ekTpoHa. CobcTBeHHBIH MexaHHue-
CKMil MOMEHT UMITY/IbCa 3eKTpoHa (cruH). CIHHOBBIH MAarHUTHBIH MOMEHT 3JiekTpoHa. CruHo-
BOE M MarHuTHOE crnuHOBOe KBanTOBbIe uHcha. Onwit Iltepna u INepnaxa. Ilpunnun zanpera
Taynu. Tlepuoauyeckas cucrema anemenToB Menzeneesa. [lornoneHne, CioHTaHHOE H HHAYIH-
posanHoe u3nydenue. Jlasepel. [Tpunnun neiicteus naszepos. Kiaccuueckast TeopHs TEIIOEMKO-
cti. 3akon Jliononra u Iltu. Keanropas teopus teroemkocTd DifHmrTeiiHa. Teopus Teroem-
koctH [Jlebas. @onoHbl. bozonkl u ¢epmuonbl. [lTonsTHe 0 KBaHTOBBIX cTaTHCTHKax boze-
Ditnimreitna u Gepmu-Jlupaxa.




42. OcHOBHbIE MOHATHA (U3MKH TBEPJAOTO Tejd. JHEPreTHYECKHE 30HBI B KPHUCTAILIAX.
Pacnipesiesiente 31eKTPOHOB MO 3HepreTHYecKuM 30Ham. Kiaccudukanus TBepapiX Tea Ha Me-
TaJlIbl, MOJYNPOBOAHUKN M JAH3JIEKTPUKH. CoOCTBEHHAS H IPUMECHAs TIPOBOAMMOCTH MOJIYIIPO-
BOJHHKOB. DIIEKTPONPOBOIHOCTh TBEPABIX Tell. TeMmeparypHas 3aBHCHMOCTB JIEKTPONPOBOJI-
HOCTH METAII0B M IOIYNPOBOAHUKOB. YposeHb Mepmu. P-n mepexon. ITonynpoeoaHukossie
JTHO/IBI.

OCHOBBI HUINKH ATOMHOIO S/IpAa ¥ IEMEHTAPHBIX YaCTHIl. XapakTePUCTHKH aTOMHOTO
sipa. Monenu atroMHoro sipa. Macca ¥ 9Heprusi cBs3H szipa. 3aKOHBI pafHOaKTHMBHOTO pachaja.
Anba-, Geta- 1 raMma-u3TydeHHe. SiepHble peakiun U 3aKOHEI COXpaHeHus. Peakuus eneHus
saep. Llennas peakuus aenenus. Peakius cunTesa atomMueX sep. [Ipo6rema ynpapiaseMmbix
TEPMOSICPHBIX  peakumit. Buasl B3aumojeiicTBuii 1 KiaccuuKanus 371eMeHTAPHBIX YaCTHIL.
Metoapl perucTpaumy 3neMeHTapHbIX dacTul. Kocmuueckue nyun. YacTHIBI H aHTHYACTHIIBL.
Hefitpuno. Keapkn.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'HHU

® JIEKIIMOHHO-CEMHHApCKas cucTeMa oOydeHus (TpajMIMOHHBIE JIEKIIMOHHEIE, MpaKTHYe-
ckue 1 nabopaTopHbIe 3aHATHS);

e o0yuenue B MasbIX rpynnax (BeinosHenue sabopatopHerx paboT B rpynnax u3 AByX WM
TPEX YelloBeK);

® [IpUMEHEHHE MYJILTHME/HA TEXHOJOTHH (MpoBeAeHHE JIEKIIHOHHBIX H MPAKTHYECKHX 3a-
HATHI ¢ IPHMEHEHHEM KOMITBIOTEPHBIX IMPe3eHTAlNH H JAeMOHCTPAIlMOHHBIX POJIMKOB C MOMO-
B0 nipoexTopa wim IBM);

* HH(POPMALIHOHHO-KOMMYHHKAIIHOHHBIE TEXHOJNOIHH (NpHUMeHeHHe HH(POPMAIHOHHBIX
TEXHOMOIHH U1 MOHHTOPHHTA TEKYIIeH YCIeBaeMOCTH CTY/ICHTOB H KOHTPOJISI 3HAHHI);

® JICKIMOHHBIC W INPAKTHYECKHE 3aHATHSA KaK Hay4yHble KOH(EPEHLHH O pe3yibTaTaM J10K-
NaJI0B CTY/EHTOB;

¢ pa300p KOHKPETHBIX CUTYaLHH.

6. OLUEHOYHBIE CPEJACTBA JJIsl TEKYUWIETIO KOHTPOJISA YCIIEBAEMO-
CTH, TIPOMEKYTOYHOU ATTECTALIMHU 10 UTOI'AM OCBOEHMSI JINCLATI-
JUHBI H YYEBHO-METOJMYECKOE OBECITEYHEHUE CAMOCTOSITEJILHOH

PABOTHI CTYIEHTOB

Jlns TeKymero KOHTpOJIs yCMEBAeMOCTH H MTPOMEKYTOYHON aTTECTAllHH 110 HTOraM OCBOe-
HHS JJMCHMITIHHEL [TPEYCMOTPEHB! pabOThl ¢ TPHMEHEHHEM CIIEYIONHX OLEHOYHBIX CPeJICTB:

e pafoTa C JNIEKIIHOHHBIM MaTEPHAJIOM KaK 110 KOHCMEKTaM, JTHTepaType, TaK H DJIeKTPOH-
HBIM HCTOYHHKOM HH(pOPMALIHH;

* BHINMOJIHEHNE pacueTHO-rpaduyeckux pabor (PI'P);

® BHINIOJTHEHHE IOMAIIHUX 3a/laHUl M TOJArOTOBKA K PEHTHHI-KOHTPOJISM € MPOBEJCHHEM
KOHTPOJIBHBEIX paboT Ha MPAKTHYECKUX 3aHATHIX.

JUist KOHTpOIIst paboTEI CTYACHTOB, a TAKKE JUIH CTHMYJTHPOBAHUS CHCTEMATHYECKOTO H3yUeHHs
Kypca (pM3MKH B TEYEHHE CEMECTpA MPe1yCMOTPEeHbI Pei THHI-KOHTPOIIH B MHCEMEHHOH (opme.

Bonpocer aas npoBeiennst peiiTHHr-KOHTPoOJIEH

IlepBorii cemecTp
Bonpoce: peiitanr-konrpoas Ne 1. I. Mexannka. Pemenue 3axaq. Koarpoasnas pabora
1.Touka QBHMKETCS MO OKPYKHOCTH pa,zmycom R =4 M. 3aKoH ee JBHIKEHUS BhIpAXKaeTcsi ypaB-
HeHneM s = A + B, rae A = 8m, B =2 m/c’. OnpejieiTh MOMEHT BPEMEHH /, KOTIa HOpMabHOE



yCKOpeHHe a, TouKH paBHO 9 m/c’. Haiiti CKOpOCTB V, TaHreHuna.anoe a., U TIOJIHOE a YCKope-
HHSL TOYKH B TOT e MOMEHT BpemenH /. [1,5 ¢; —6m/c; —4 m/c’; 9,84 m/c?]

2. ,LIBe MaTepUAJIbHBIE TOYKH ,uBumchs{ COrJIacHO ypaBHeHHﬂM xi=A,+ B+ C;r’ HX= A;;,x +
B’ + Cof, tae Ay = 4mlc, B, = 8m/c?, Cr=—16 m/ic’, 4;= 2M/c, B, = —4 M/c2 C,=1wm/c’. B
KaKoil MOMEHT BPEMEHH [ YCKOPEHHs 3THX To4ek OyayT oxmuakoBwl? HaliTh ckopocTs v # vy
Toyek B 3TO0T MOoMeHT. [0,235 ¢; 5,1 m/c; 0,286 m/c]

3. [llap maccoii m; =10 Kr cTajKkuBaeTcs ¢ M1apoM Maccoi n; = 4 kr. CKOpocTh [epBOTo 1mapa v
=4 m/c, BTOpOro — v = 12 m/c. Haiiti o61iyio cKOpocTh ¥ mapoeB mnocie yaapa B JABYX ciyda-
sx: 1) mMaunbiii wap Haronser OONBIIOH Mmiap, JBMKYMIMHCS B TOM K€ HANpaBlieHHH; 2) maphl
JBHKYTCS HaBCTpedy APYr JApyry. Yaap cuMTaTh MPSIMBIM, HEHTPAJbHBIM, Heynpyrum, [6,28
Mm/c; —0,572m/c]

4. B noaxe maccoii M =240 xr ctouT 4enoBek Maccoit m = 60 kr. JIoaka nisBeT co CKOPOCTHIO v
=2 m/c. YenoBek mpeiraeT ¢ JOAKH B TOPH30HTAJILHOM HAIpaBIeHHH CO CKOPOCTHIO u = 4m/c
(OTHOCHTENILHO JIOJAKH), HaliTH cKOpOCTh J0AKK MOCe NMpbiKKa 4YenoBexa: 1) Bnepes no JABHKe-
HHIO JIOJIKH; 2) B CTOPOHY, NIPOTHBONOJIOKHYIO IBHKEHHIO oaku. [ 1 m/c; 3 m/c]

5. Yenosek, cTosmuii B I0JIKe, CIeIal IECTh IAroB BAOIb Hee U ocTaHoBHIIcs. Ha ckonbko ma-
roB Nepe/IBUHYJIACh JI0JKa, €C/IH Macca JIOAKH B JABa pa3a Oonbine (MeHbIe) Macchl Yegosexa?
[2 mara; 4 mara]

6. M3 mpyHHHOrO NMUCTONETA BBICTPEIHIN MYJIBKOH, Macca KOTopoit m = 5r. JKectkocTs npy-
KuHBL k = 1,25kH/M. Tlpyxuna 6sina cxara Ha A/ = 8cm. Onpesenuts CKOPOCTE MyJILKH TIPH
BhUTETE ee u3 nucronera. [40 m/c]

7. lllap maccoii m;= 200 r, ABmKYIIHICA CO CKOPOCTBIO v = 10 M/c, CTANIKMBAETCS C HEMOIBHXK-
HBIM mapoM maccoit my= 800 r. Yaap npamoi, uenTpanbHsli, abconotHo ynpyruit. Onpee-
JIMTh CKOPOCTH 1IApOB TOCHE CTONKHOBEHHA. [—6 M/c; 4 M/c]

8. lllap, asurasimniics ropH30HTANLHO, CTONKHYJICS ¢ HEMOJBMIKHEIM IIAPOM H Iepejal emy
64% cpoeii kuneTHveckoi sneprun. lllapel abcomoTHo ynpyrue, yaap npsMoi, HeHTpaibHbIH.
Bo ckosibko pa3 Macca Broporo wapa Gonbiine maccesl nepsoro? [B 4 pazal

9. Llunuuap, pacrosoKeHHbIH TOPU30HTAIBHO, MOXKET BPalllaThCs BOKPYI OCH, COBIAjaromeii ¢
OChI0 LMIMHApa. Macca uunusaapa my = 12 kr. Ha uniauaap samMotand mHyp, K KOTOPOMY HpH-
Bs3aM rUpto maccoi my = 1 kr. C kakum ycxopeHHeM Oyner onyckarbea rupa? Kakosa cuna
HATSKEHHs IIHYpa BO BpeMs aeikenus rupu? [1,4 m/c’; 8,4 H]

10. Yepes 610k, BHINOMHEHHBIH B BHJE KOJeca, NEPEKMHYTA HUTh, K KOHIIAM KOTOPOH TIpHBS3a-
HbI rpy3sl Maccamu 71 = 100 r 1 my = 300 r. Maccy koneca M = 200 r cyutaTh paBHOMEPHO pac-
npejaeneHHoit no oboay, Maccoi cnui npenedpeds. OnpeaenuTh YCKOpPEHHE, ¢ KOTOPBIM OYayT
JIBUTATHCS TPY3bl, H CHJIBI HATSHKEHHSA HUTH 10 00e cTopoHsl 6j10Ka, [3,27M/02; 1,31 H; 1,96 H]
11. JIByM OAMHAKOBBIM MaxOBHKaM, HaAXOASIIMMCS B TIOKOE, COOOUIHIIM OHHAKOBYIO YIJIOBYIO
CKOpocTh ® = 63 pan/c u npenoctaBmim ux camum cebe. [lox geficTBueM cHll TpeHHs MaXxOBHK
OCTAHOBMIICS Yepe3 OJIHY MHHYTY, a BTOpO# cienan 10 noiaHoi octaHoBku N = 360 oboporoe. ¥V
KaKoro MaxOBHKa TOPMO3SHii MoMeHT Obn Gosibie H BO cKoJIbKO pa3? [V mepsoro Gojbie B
1,2 paza]

12. [llap ckaTeiBaeTCs ¢ HAKJIOHHOM MJI0CKOCTH BBICOTOH A = 90 cMm. Kakyro nuneiiHyio ckopocTs
Oyzer MMETh LICHTP LIapa B TOT MOMEHT, KOIJIa 11ap CKaTUTCH ¢ HAaKJIOHHOW nmockoctH? [3,55
Mm/c]

13. Ha BepxHe# NOBEPXHOCTH FOPH30HTANBHOIO JUCKA, KOTOPBI MOXKET BpallaThCs BOKPYT Bep-
THKQJILHOH OCH, MPOJIOKEHBI 110 OKPYKHOCTH paguycoM » = 50 cM pesbehl HIpYIIeYHOH kKees-
HO# joporn. Macca aucka M =10 kr, ero paauyc R = 60 cm. Ha penbchl HEMOABHKHOIO JIHCKA
OBIII MOCTABJIEH 3aBOJHON MAPOBO3MK Maccoi m = | Kr u BeiNylieH U3 pyk. OH Havan JABHraThes
OTHOCHTENBHO penbeoB ¢o ckopocThio v = 0,8 M/c. C kakoii yrnosoit ckopoctbio Gyuer Bpa-
watbest auck? [0,195 pan/c]

14. Hnanbopma B BHJIE JIHCKA BpalllaeTcst 110 HHEPUHH OKOJIO BEPTHKAJIBHOH OCH ¢ 4acTOTOMN
m=14mun"" Ha kpaio mmathopmsl CTOHT genosek. Korja yenosek nepemren B ueHTp nnardop-
MBI, 4aCTOTa BO3pOCa A0 My = 25 MHH ! Macca uenosexa m = 70kr. Onpesenuts Maccy niar-
(popmbl. MOMEHT MHEPIIHHM YeI0BEKA PACCYHTHIBATH, KaK JUTs MaTepHaibHON ToukH, [210 kr]



15. MckyceTBenHblii cnyTHHK obpalaeTcs BOKPYr 3eMiu 1o Kpyrosoii opGurte Ha Beicote H =
3200 km Hax moBepXHOCTHIO 3emun. OnpeleNHTh THHEHHYIO CKOPOCTh CIIyTHHKA. [6,45 KM/c]

16. Touka coBepmaer rapMoHuyYeckue konebGanusi. B HEKOTOPBIE MOMEHT BpPEMEHH CMEIEHHE
TOUKM X =5 cM, ckopocTh ee v = 20 cM/c u yckoperne a = — 80 cm/c’. Haiftu LUKITHYECKYIO
4acToOTy M nepuoj konebanuil, gasy koneGanuit B paccMaTpUBAaeMbIii MOMEHT BPEMEHH H aM-
IIUTYAY KoneGaHwuii, [4(:_'; 1,57c; n/4; 7,07 cm]

17. Touka coBepiiaeT rapMOHHYECKHE KoneOaHus, ypaBHEHHE KOTOPHIX MMEET BUA X = Asinw!,
rie A =5cm, @ =2 ¢ ' . Haiitn MoMeHT BpeMeHH (Omkaiiimii Kk Havany oTcyera), B KOTOPHI
notenumanbhas sneprust Toukn I1 = 10" Ik, a Bosepamatomas cwia F= +5 '10 H. Omnpe-
nenuTh TaKke (azy konebanmii B 10T MoMeHT BpemenH. [2,04 c; 4,07 pax]

18. JlBa rapmonHyecKux KosebaHus, HanpaBJIeHHBIX MO OHOM NPAMO, HMEIOIIHX OJUHAKOBEIE
aMIUIMTY/IBl M TIEPHO/IBI, CKIIAABIBAIOTCA B OZIHO KosteDaHue ToMH ke aMruuTyasl. Haiith pasHocTs
(a3 cxnagsiBaeMbix Konebauuii. [120° win 240°]

Bonpocsi pelitnar-konrposst Ne 2. Mexannka. Kostoksnym
1. Kunemarnka. Cucremsl otcuera. CBsi3bk MEXIAy KMHEMaTHUECKHMH TiapaMerpami. [loctyna-
TEJIbHOE H BpalaTebHoe ABHKeHus. CTeneHn cBOOOIbL.
2. llpunmmn ornocutensHoctH INamunes. [lepsriit, BTopoii, Tpetuii 3akons Heiotona. Llentp
macc.
3. Unepuuaneuble ¥ HeMHEpLHATbHBEIC CHCTEMBI oTcueTa. LleHTpobekHas U KOPHOIMCOBA CHITBI
HHEPLIMH.
4. Trepnoe Teno. CucreMa MatepuanbHbIX ToYeK. MoMeHT cuiibl. MoMeHT uMIyibea. YpaBHe-
HHE MOMEHTOB. Y paBHEHHUS JBHKCHHS.
5. Bpamenue Tena BOKpyr HenoABHKHOH ocu. MomenTt nnepunu. Teopema Illteiinepa.
6. OAHOPOAHOCTE M HM30TPOIHOCTH MpocTpancTBa. OgHOpPOAHOCTE Bpemenu. M3ommposannas,
3aMKHYTas, TOJYOTKpPbITass H OTKPBITas CHCTEMBI. 3aKOHBI COXpPAHEHHS MMITYJIbLCA M MOMEHTa
HUMIyJIbCA.
7. Pabora, MmomHOCTh, 2Heprus. KuneTHueckas sHeprus.
8. KoHcepBaTHBHEIC W JMCCHNATHBHBIE CHJILI U cucTeMbl. [loTennuanshas sueprusi. 3aKoH co-
XpaHCHHA DHEPI'HH B MEXaHHKE.
9. CBa3p MeXIY MOTEHIHATLHON Heprueil u cunoi. Oneparus rpaJueHT.
10. Mneansras u Ba3kas xuakocTH. OCHOBHBIE YpaBHEHHsI PABHOBECHS W JIBHIKEHHS JKHIKO-
creil. 'mapocraTka HeC)KMMaeMO KHIKOCTH: 3aKoH [Tackans, MHAKOCTH B M0J1e TSIKECTH.
1. KunemaTnueckoe onucanue ABHKEHHA KUAKOCTH. JInnns Toka, TpyOKka ToKa, cTallHOHApHOE
¥ HeCTAallHOHAPHOE JIBM)KEHUs. Y paBHEeHHE Hepa3pLIBHOCTH.
12. Vpasnenue bepuynnu. Baskocts. ®opmyna Helotona.
13. [IpamonuHeiHOe ABHKEHHE )KHAKOCTEH 1o rinaakum tpybam. @opmyna [lyaseiins.
14. OcHoBuble napameTpsl cuctembl. Kpurepun nonodus. 3akoHsl THAPOIHHAMHYECKOTO MO0~
Ous.
15. TlorennuanpHble ¥ BUXpeBbIE ABMKEeHHS. Onepanun UHPKY/ISIIIHE # POTOPA.
16. [Moasemuas cuna. @opmyna XKykosckoro - Kyrra.

Bonpocer pelitnar-konTpoaa Ne 3. OcHOBBI MOJIEKYIsIpHOH (PH3HKH H TepMoOJIHHA-
mukH. Kosoksuym
1. OcHOBHBIE TIONIOKEHHUS MOJIEKYJIIPHO-KMHETHYECKOH TeOpHUH BenlecTBa. Mojesib HASaIbHOrO
rasa. METO,[Ibl H3YYCHHUA CHCTEM MHOTHX YaCTHIL.
2. CraructHueckuil Meroa. Meroa ancamOueil. CraTHcTHUECKOE ycpeHeHHe. Dproauyeckas
rUIOTE3a.
3. BepostHocTs. [TnotHOCTE BepositHOCTH. [Tonstue o ¢pyukumuu pacnpeaenenus. Jlucnepceus.
4. MakpockonH4yecKoe W MHKPOCKOITHYECKOE COCTOSHHS cHCTeMBl. MuKponepexojsl H (iyk-
TyalHH.
6. Tloctynar paBHOBEPOATHOCTH. 3aKOH paBHOpacnpejeneHus sHepruu. IlpocTpaHcTBeHHAs
sueiika. Pa3zoBbie TOUKA, MPOCTPAHCTBO, sueiika. [[puHIKD JeTaNbHOrO paBHOBECHS.



7. 'mnore3a Makcgenna. Pacniperenenne INaycca.

8. Pacnipesienienne MoneKkys B MpOCTpaHCTBe ckopocTei. Oyukuus Makcgea.

9. uzuueckuii empicn Gynkiun Makcpeuta. XapakTepHbie CKOPOCTH MOJEKYT.

10. JlaBnenue raza Ha CTEHKY. Y paBHEHMUs PABHOBECHOTO COCTOSHUS HICAJILHOTO Ia3a.

11. Pacnpenenenne bonbimana. Bapomerpuyeckas gpopmyina.

12. TlepBoe nayano tepmoannamuki. Pabora, Ternnora, BHyTpeHuss sHeprus. TepmoauHamMuye-
CKHii mpouecc. PaBHOBecHble M HepaBHOBEeCHBIE cocTosHHs. OGpaTHMOCTs M HeoOpaTHMOCTE
TEPMOZIMHAMHYECKOTO Nponecca. Mexannueckoe U TepMOJAMHAMHYECKOe paBHOBecHs. HepaBHo-
BECHBIE COCTOSHUS.

13. Tennoemkocts. Durtansnus. Popmyna Maiiepa. TennoemkocTs uaeansHoro rasa. Hemocra-
TOYHOCTB KJIACCHYECKOH TEOPHH TEeIIOEMKOCTEIH.

14. Tonurponusiii npouece. Msonpoueccr. PaGota, coBepiuiaemas npu u3onpoueccax.

I5. Dutponus. Bropoe nawano tepmoauHaMuKu B (opmyimmposke Knaysuyca. [nknngeckuii
nponecc. Bropoe nauano tepmoaunamuky B popmymuposkax Kenssuna u Knaysuyca.

16. Bropoe Hauano TepmoauHamMuku B popmynuporkax bonsumana, Bpummosna u Tpuroxkuna.
CpsizaHHas SHEPrusi.

17. TepmoguHamudeckne noteHHansl.. Kpurepun tepMoiMHAMUUECKOH YCTOHYMBOCTH CHCTEM.
Heobparumslie npoueccsl.

18.  DnemenTsl TeopuH cTONKHOBeHHH. DdexTnBHOE ceuenne. Cpeanss AnMHA CBOOGOIHOTO
npobera. Bpems penakcauuun. SBnenus nepeHoca.

19. O6mee ypasHenune nepenoca. TermmonpoBoaHOCTS.

20. O6mee ypaBHeHHe nepeHoca. BsaskocTs.

21. O6mee ypasHenne nepenoca. Camomuddysus. [loustus Bzaumoauddysnm u
tepmoauddyzum.

22. Peanpnpie raspl. Cunbl cBasu B monekynax. Cunel Ban-aep-Baansca. CucreMsl Monexyil.
Kuaxoe u razoobpasnoe coctosHus. M30TepMbl peabHOro ra3a u KHIKOCTH.

23. Dnexrpoctaruka. [Ipeamer n3yuenus. Teopema Mpuimoy. 3akon Kynona.

24. Pabora B anexTpuueckom nose. [ToTrennmansHOCTE Ky TOHOBCKOTO mosist. Onepauus poTop
BEKTOpa HANPSKEHHOCTH IeKTpHyecKoro nojsi. Ckanspuelii notennuan. [lorennuan nons to-
YeqyHOro 3apsja.

Bropoii cemecTp

Bonpocs! peiitnar-konrpoas Nel, Daexrpuyecrro. Kouioksuym
1. JlusnekTpukH. DIEKTPHYECKOE TTONE B IU3/IeKTpHKaxX. Bexrop nonspusain. MonekynspHas
KapTHHA NojisgpH3auuu. Mexanusmbl nonspu3aund. BiusHue nosispH3aluu Ha 3MEKTpHYECcKoe
noJje.
2. CxanspHblif MOTOK BeKTOpa. DJleKTpocTaTHyeckas TeopeMa ['aycca. O6heMHas NIOTHOCTH
3aps/I0B.
3. Onepaums nuseprennuu. Teopema Octporpajckoro - 'aycca. O6beMHas W OBEPXHOCTHAS
INMOTHOCTE CBA3aHHBIX 3apsa/10B.
4. TloBepXHOCTHAs MIOTHOCTH 3apsAAOB. DJIEKTPHUECKOE CMEIIEHHE. IeKTpoCTaTHYecKas
Teopema ["aycca npu HaIHYHH TUAIIEKTPHKOB.
5. Ilpumenenue Tteopembl [‘aycca K BBIYHCICHHIO 3JIEKTPOCTATHUECKHMX IIOJICH: rose
3apsDKEHHOI OeCKOHEYHOM MIIOCKOCTH, TOJIE JABYX 3apsSKeHHBIX KOAKCHAIBHBIX IIHIHHPOB.
6. Tlpumenenme teopembl [aycca K BBIYHCIACHHIO JNIEKTPOCTATHYECKHX Toneil: Be
3apsHKeHHbIE KOHIEHTpHUYECKHE cheprl, 00BEMHO 3apshKeHHBIH map.
7. VcnosMs Ha TpaHHIE JBYX JHIJIEKTPHKOB. 3aKOH NPEIOMICHHS JIMHHI 31€KTPHYECKOro
CMEIICHHMS.
8. Dnextpuueckoe nojie npoBoaHHUKOB. [lone ABYX 3apsikeHHBIX MapauieNbHBIX TJIOCKOCTEil.
Konnencaropsl. DIeKTPOEeMKOCTE.
9. TloctosHublit snexTpuueckuii Tok. Juddepennmansuas Gpopma 3akona Oma. Mexanunsm cy-
ECTBOBAHMS MOCTOAHHOTO TOKA.



10. lnddepenunansuas popma 3akona /hxoyns - Jlenna. [lpasuna Kupxroga ans passersien-
HbIX 1enei. [TonsaTHe O cerHeTolNeKTpHKaX.

11. MarantHoe nosie B Bakyyme. CHitbl B3auMOZACHCTBUS NapauIeIbHBIX IPOBOJAHHKOB ¢ TOKOM.
Cuna Jlopenua. Bektop maruutHo# uHaykuuu. Cuna AMmepa.

12. 3akon buo - Capapa. 3akoH noaHOro Toka. MaruuTHoE 1nosje 6eCKOHeYHO JUIMHHOTO MPIMO-
JIMHEHHOTO MPOBOJHUKA C TOKOM.

13. 3akon buo - CaBapa. 3akoH MoaHOro ToKa. MarHUTHOE MOJIE 3aMKHYTOIO BUTKA C TOKOM.

Bonpoce peiitunr-kourpoas Ne 2. Kosebanns n Bosmbl. Onruka. Kosstoksuym
1. MarautHoe mone B BemecTBe. Marnetuku. [ua-, napa-, deppomarnernku. Hamarunden-
HOCTh. HanpsykeHHOCTh MarHMTHOrO 1noJis. MarHuTHBIE NIPOHHIIAEMOCTE H BOCTIPHHMYHBOCTE.
2. Bropoe ypaBHenue Makcpena. YCnoBHS Ha IPaHULIE BYX MAarHETHKOB.
3. DnekTpoMarHMTHas MHAYKIMS, SBneHue camouuaykuuu. [pasuno Jlenua.
4. Teopema Crokca. [lepBoe ypaBHenne Makcseinna.
5. 3akon coxpaHeHus 3apsja. Cea3b MeX/ly MATHUTHBEIM MOJIEM M JIBIDKYIIUMHCS 3apsaaMu. Tok
cmemenus. Tperse ypasHenne Makcgeina.
6. Ypaeuenns Makcgesa B quddepeHunanbHON B HHTErpaIbHONH GopMax.
7. OnexrtpomarHuTHele KoneGanus. Mpeanenwiit xoutyp Tommcona. DmekrpoMarHUTHbIE
koneGanus B kKoHType Tommncona. JIoGpoTHOCTE KOHTYpA.
8. DnekTpoMarauTHbIe KoNneGanus B kKouType RLC.
9. Ilepemennstit Tok B RLC-kouType. MMnenanc. Pezonanc HanpsbkeHui.
10. DnekTpOMAarHUTHLIE BOJIHBL. DHEpPrus M IUIOTHOCTH NMOTOKa sHepruu. Bexrop Tloiituura.
Vpaeuenue J['AnamGepa. Pemenus BOTHOBOro ypasHeHHs. BonHOBON BekTOp. DnekTpomar-
HHTHas NpHpOJA CBeTa.
11. T'eomerpuueckas ontuka. ITpuGmmxenus reomeTpuyeckoil oNTHKH. 3aKOHBI OTPaKEHHS W
npenomnenns. [Ipunuun @epma.
12. Tlongpu3zamus 31€KTPOMArHUTHOH BONHEL SIBieHue bproctepa. MexaHH3M NOMSpH3aIMH
cBeTa. MOHOXpOMATHYECKHIf B XaOTHYECKHI CBeT.
13. Uutepdepenius cera. Bpems paspemenns. KorepeHTHOCTS.
14. Untepdepenins B TOHKUX rIeHkax. Onrudeckas JUiMHa nyTH. JIMHUK paBHOIO HAKJIOHA.
15. Jludppaxuus ceera. [Ipunnun Moliredca. [NpuHuun Nodrenca - ®penens. OrpanuueHus
®penens. 3ousr Openens.
16. [ludpakumst OT KPyIriioro OTBepCTHs.
17. Mudpakuus ot kpyrinoro aucka. [Iarno [lyaccona.
18. lucniepcus. Hopmanenas u anoManbHas aucnepeus. [lornomenne ceera. L{seT Ten u cnexkrp
MOrJIOIIEHHS.

Bonpocsi peiiruar-konrposisi Ne3. Ocuosnbie nousitast aromuoii pusnku Kosutoksuym
1. Tennosoe u3myvenue. PapHoBecHOE H3mydeHHne. XapaKTEPUCTHKH TETUIOBOTO W3TY4eHHS.
2. A6comoTHO yepHoe Teno. 3akon Kupxrodga. 3akonsr Credana-bonsumana n Buna.
3. Pacnpenenenue sHeprun B cniekrpe abcomorno yepnoro tena. @opmyna  Panes-/xunca.
Yawsrpaduonerosas karactpoda.

4. Keanrtopad runotesa u ¢popmyna [Inanka

5. Buemmnuii porornexkrpudeckuit agext u ero 3akonsl. GOTOHEL.

6. Dddexrt Komnrona u ero reopus.

7. Mopuens atoma Pesepdopaa. [Toctynarel bopa. ATom Bogopoa.

8. T'unoresa ne Bpoiins. DKkenepuMeHTATBLHOE MOATBEPK/IEHHE BOIHOBBIX CBOHCTB MHKpOYac-
THIL.

9. CooTHONEHHE HEONPEAEIEHHOCTEH.

10. Bonxoras ¢yHKIMS, ee CBOHCTBA M CTATHCTHYECKUIH CMBICI.

11. Hectannonapraoe ypasuenue [lIpeaunrepa. Craunonaproe ypapuenue llpenunrepa.

12. YacTHia B NOTEHUHAIBHOH sMe.

13. [lpoxosxenne yacTHIBEl 4Yepe3 noTeHUManbHB Oapbhep. KBaHTOBBIH rapmMoHHuUecKHil oc-



LHIUIATOP.
14. Ypapuenue llpenunrepa ais anekTpoHa B arome Bojopoja. I'naBHoe, opburansHoe u Mar-
HUTHOE KBAaHTOBBIE YHCIIA.

15. KBanTOBaHHe HEPruM 3NEKTPOHA B aToMe Bojlopoja. CriekTp aroMa BoAOpoa.

16. OpbuTtanbHbiif ¥ MarHUTHBIH MOMEHT 31ekTpoHa. CoOGCTBEeHHBIH MEXAHHYECKHH MOMEHT
uMnysbsca 3aekTpoHa (cnun). CIIMHOBBIA MArHUTHBIN MOMEHT 2JeKTpoHa. CIIMHOBOE W MarHuT-
HOe cnuHOBOe KkBaHTOBBIE ynena. Onwit [Tepna u ['epnaxa.

17. Tlpunnun 3anpeta [aymu. [Tepuoguueckas cucrema anementoB. [Ipasuno orbopa.

18. Tlornomenue, CNOHTaHHOE W HHAYIIMPOBaHHOE M3NMy4yeHHe. Jlasepsl.

19. Knaccuueckas Teopus terioemkoct. 3akon [rononra u ITtu. KBantoBas Teopus tennoem-
KocTH DitHmteiina. Temnepatypa DitHmTeiHa.

20. Teopus rermoemkoctH [lebas. Mojens Jlebas. ®ononsl. Temnepartypa [lebas.

21. IMonstie o kBaHTOBBIX cratHcTHKax Mepmu-/lupaxa u Boze-Ditnmreiina. bozons u dep-
MHOHBI.

22. Pacnpenenenns @epmu-lupaka u bosze-Ditnmreiina. Yporens u sneprus ®epmu.

23. ObmMeHHOE B3aMMOJICHCTBHE M NMPHPOJAa XHMHYECKOH CBA3ZHM. DHEPreTHYeCKHe 30HBI B KpH-
ctannax. Pacnpenenenue 3MeKTPOHOB 110 SHEPTETHYECKHM 30HAM.

24. Knaccudukanus TBEpABIX Tell Ha METAJLIBI, MOJIYIIPOBOJIHHKH W AUAIEKTPHKH. TeMneparyp-
Has 3aBHCHMOCTB 3JIEKTPONIPOBOAHOCTH METAIIOB H MOMTYITIPOBOJHHKOB.

25. CobcTBeHHAs M NpHMecHas MPOBOJMMOCTH MONYNPOBOAHUKOB. KOHTaKT ABYX MeTtasuios. P-
n nepexoa. [TonynpoBoAHHKOBEIE AHOIBI.

26. PannoakTHBHOCTE. Anb(a-, 6eTa- 1 raMMa-u3aydeHue, 3aKOHbI pagHoaKTHBHOTO pacnajia.
27. CocTaB u XapaKTepUCTHKH aTOMHOrO f1pa. Mozenn atomuoro sipa. Helitpuso.

28. Slnepueie cuibl. Macca u Heprus cBs3u sapa. Bzanmocsa3s maccwsl ¥ aHeprus. Jledekr macc.
Oueprust csizn. COOTHOIICHUE MEMXAY MOTHOMN SHEprueii ¥ HMIYJI5COM YaCTHIIBL.

29. SlnepHble peaklMy M 3aKOHBI coxpanenus. Peakuus jnenenus sizep. Llennas peakuwms mese-
Husl. Peakuus cuHTe3a aTOMHBIX s/1€ep.

30. Buasl B3aumoneiicteuii. Teopus [lupaka mo mHTepnperanmu Bakyyma. CTONKHOBEHHE H
pacnaz yacTuil. YacTHUIBl H AHTHYACTHILBL.

31. Kocmuyeckue nyun. [lpespamenus 1 knaccuuranus sneMeHTapHbixX qactuil, Kpapku.

CamocrosiTeibHasi padoTa CTYAeHTOB

Beinosinenue pacuerno-rpadpuyeckux pabor (PI'P) NeNe 1 — 6.

IlepBbiii cemecTp

Tema. Mexanuxa. PT'P Ne 1. (8 3anay)

Tema. Monexynspuas ¢puznka v repmoaunamuka. PI'P No 2. (8 zanau)

Bropoii cemectp

Tema. DnextpudecTBO B nocTostHHLIH TOK. PI'P Ne3. (8 3amau)

Tema. MaraeTusm. PI'P Ned. (8 zajzau)

Tema. OnTuka. PI'P Ne5. (8 3anau)

Tema. Atomuas puzuka. PT'P Ne 6. (8 3anaq)

Meroanveckue ykazanus k PI'P, 3ajaun u pemenus THIOBBIX 3a/1a4, CIIPaBOYHEIE MaTe-
pHaJBl BBIIAIOTCA JIEKTOPOM B Hayasle Kax/10ro ceMecTpa B 3JIeKTPOHHOM opmare.

IK3aMeHANHNOHHbIE BONPOCHI

Ilepesoiii cemectp. Bonpoc 1.
1. Kunematuka. CucreMpl orcuera. CBsizh Mexy KMHEMaTHUeCKHMH napamerpamu. [loctyna-
TeNIbHOE M BpamaTensHoe ABikeHus. Crenenu cBoboIbI.



2. Ilpunmun otHocHTenbHOCTH ["anunes. [lepswiii, BTOpOI, Tpetnii 3akonsl Hetotona. Llentp
Macc.

3. MHepuuaneHble H HEMHEPUHAIbHBIE cHCcTeMbl oTcdeTa. LlenTpobexHast W KOPHOJIHMCOBA CHITBI
HHEPLIHH.

4. Teepnoe Teno. CucreMa MarepualbHBIX TOYeK. MoMeHT cuibl. MOMEHT umiyibea. YpasHe-
HHE MOMEHTOB. Y paBHEHHUs JBHKEHHUSI.

5. Bpamenue Tena BOKpyr HenoABWKHOH oci. MoMeHT uHepiyn. Teopema Il teiinepa.

6. OnHOPOAHOCTE M H30TPOMHOCTE NMpocTpaHcTBa. OaHOpOAHOCTL BpemeHH. M3onupopanHas,
3aMKHYTast, MOAYOTKPHITass W OTKpBITAs CHCTEMBL. 3aKOHBI COXPAHEHHs HUMITYJIbCA B MOMEHTA
MMITYJIBCA.

7. Pabora, MOIIHOCTD, 3Heprus. KHHeTHUECKas YIHEPrusl.

8. KoncepsaTHBHBIE W JAMCCHTIATHBHBIE CHIIBI M cHcTeMbl. [loTennuansnas sHeprus. 3akoH co-
XPaHCHHS SHCPIHH B MEXAHHKCE.

9. CBs3b MEXKy NOTEHIHANILHOM dHepruel 1 cunoii. Onepauus rpaueHT.

10. Mneansnast v Bsizkast )KHAKOCTH. OCHOBHBIE YpaBHEHHMSI PABHOBECHS M JIBHXKEHHS JKHIIKO-
creif. ['mapocTaTHka HecKkHMaeMoi XHAKOCTH: 3akoH [Tackass, JKHIKOCTH B MOJIE TSKECTH.

11. Kunemarndeckoe onucanue JBHKEHHA )uaAKocTH. JIuaus Toka, TpyOka ToKa, cTaHOHApHOE
M HECTALIHOHAPHOE JIBH)KEHMs. Y paBHEHHE HEPa3pPLIBHOCTH.

12. VYpasuenue bepnynnu. Bsaskocts. ®opmyna HeloToHa.

13. Ilpamonuneiinoe ABMIKEHHE KuAKocTel no riajgkum Tpybam. @opmyna [lyazeiins.

14. OcHoBHble napameTpsl cucteMsl. Kpurepuu noaobusi. 3aKoHb! rHAPOJAHHAMHYECKOTO MO0~
ous.

15. TloTennuansHble 0 BUXpeBble ABMKeHUS. Onepaini HUPKYISLUHHA U POTOPA.

16. ITogsemnuast cuna. @opmyna XKykosekoro - Kyrra.

IlepBoiii cemecTp. Bonpoc 2.
1. OcHOBHEIE MOMOXKEHHSI MOJIEKYJIIPHO-KUHETHYECKOH TEOpHH BemecTBa. Mojens HaeanbHOro
raza. MeTo/ibl M3yueHHs CHCTEM MHOTHX YacTHIL.
2. Craructnueckuii mMeton. Meroa ancamOueii. CraTHcTHUeCKOe YycpeJHeHHe. Dprojauyeckas
THIOTE3A.
3. BepositnocTs. [notHocTe BeposTHOCTH. [TondaTue o pynkuun pacnpeaenenus. Jlucrnepcus.
4. Makpockonu4ueckoe U MHKPOCKOIHYECKOE COCTOSIHMS CHCTeMbl. MuKponepexoasl H (iyk-
TYalHn.
6. Iloctynar paBHOBEPOATHOCTH. 3aKOH paBHOpacmpejeieHHst sHepruu. IIpocTpaHcTBeHHas
aueiika. Pa3zoBsle TOUKA, MPOCTPAHCTBO, AUeiika. [IpuHIMT JeTanbHOro paBHOBECHS.
7. 'unoresa Maxkcgenna. Pacnipenenenue Naycca.
8. Pacnpeienenne Monexyn B ripoctpancTse ckopocteit. @ynkius Makcsena,
9. ®usznueckuii cmpics pyakunn Makcsesuta. XapakTepHble CKOPOCTH MOJIEKYT.
10. JlaBnenue raza Ha CTEHKY. Y paBHEHHS PAaBHOBECHOTO COCTOSIHHS HJIEATBLHOIO rasa.
| 1. Pacnipenenenne bonsimana. bapomerpuueckas hopmyna.
12. Tleppoe nauano tepmoaunamMuku. Pabora, Terora, BHYTpeHHss SHeprus. TepMoauHaMuye-
CKMH rpouecc. PapHOBecHBIE M HEpaBHOBECHBIE COCTOSHMS. OOpaTHMOCTH M HEOOPaTHMOCTH
TEPMOJIMHAMHYECKOTO npoliecca. MexaHuyeckoe H TepMOIMHAMU4ecKoe paBHOBecHs. HepasHo-
BECHBIE COCTOSHHUS.
13. Tennoemkocts. DuTanenus. Gopmyna Maiiepa. TennoemkocTs uaeansHoro rasa. Hegocra-
TOYHOCTH KJIACCHYECKOH TEOPHH TEIIOEMKOCTEH.
14. Tlonurponusiii nponece. M3zonponeccest. Pabora, coBepuraemast npu u3omnporneccax.
15. Durponus. Bropoe Hauano tepmoauHamMuku B dopmynuporke Knaysmyca. I{uknnueckuii
npouecc. Bropoe Hauano repmoauHamMuky B hopmymmporkax Kenssuna u Kiaysuyca.
16. Bropoe nauasno repmoauHaMuku B GpopmynupoBkax bonsumana, bpummosna u [Ipuroxkuna.
CrsizaHHast SHEPrHs.
17. Tepmopnamuyeckue noreHuuansl. Kpurepun TepMoIHHaAMHUYECKON yCTONYHBOCTH CHCTEM.
Heobparumeie mpoueccs.



18.OnemenTsl Teopuu crosikHoBeHHH. DddexruBHoe cewenue. Cpeausisi JUmMHA CBOOOLHOrO
npobera. Bpems penakcauuu. SIpneHus nepexoca.

19. Obmee ypaBHeHue nepeHoca. TenaonpoBoaHOCTS.

20. Obmee ypaBHeHHe niepeHoca. BaskocTs.

21.06mee  ypasHenue mneperoca. Camomuddysua. [lonarna  Blaumoauddyzuun w
tepmoauddy3un.

22. Peansuble rasel. Cunel cBsasu B Monekynax. Cunsl Ban-nep-Baajneca. CucteMsl MOJIEKyJ1.
Kunkoe u razoobpasznoe cocrosHus. M3oTepMel peabHOro rasa | )HAKOCTH.

23. DnexrpocTaruka. [Ipeamer nsydenuns. Teopema Mpuinoy. 3akon Kynona.

24. Pabora B anexkTpuueckoM nose. [ToTeHnManbHOCTh KYJIOHOBCKOrO nojsi. Onepaius potop
BEKTOpAa HANPSHKEHHOCTH 3nekTpudeckoro nonsd. Ckangpusiit notenuuan. [Torexuman mnois
TOYEYHOro 3apsaa.

Bropoii cemectp. Bonpoc 1
1. JIusnexkTpHKH. DNeKTpHUecKoe noje B AUdNeKTpukax. Bektop nonspusanuu. Monekyispras
KapTHHA nonspusanuu. Mexanusmel nonspusanuu. BiausHue noaspusanmu Ha 3/eKTpHYECKOe
none.
2. CxanspHbli OTOK BEKTOpa. DileKTpocTaTHdeckas TeopeMa [‘aycca. OObeMHas MIIOTHOCTB
3apsaoB.
3. Onepauns auBeprenuuu. Teopema Octporpajackoro - I'aycca. OObeMHast M 1MOBEPXHOCTHAS
MJIOTHOCTH CBSI3aHHBIX 3aPSi/IOB.
4. TloBepXHOCTHasl IUIOTHOCTb 3apsiioB. JJEKTPHYECKOE CMeELIeHHe. DIeKTpocTaThyeckas
Teopema ["aycca npu HATHYHH THAJIEKTPHKOB.
5. Tlpumenenue Teopemesl [aycca K BBIYMCICHHIO JJIEKTPOCTATHYECKHX TOJeH: 1oJe
3apshKeHHOi GecKOHeYHOH MIOCKOCTH, 110JIE IBYX 3apsUKEHHBIX KOAKCHAJIBHBIX LIMIIHH/POB.
6. [Tpumenenne Teopemsl ['aycca K BEIMHCIEHHIO 3JIEKTPOCTATHYECKHX T0JIEH: JIBE 3apsHKEHHBIE
KOHLEHTpHUYecKkHe cdepbl, 00beMHO 3apsHKeHHBIH 1map.
7. YenoBus Ha rpaHMue JBYX JIMIJIEKTPHKOB. 3aKOH IMpeOMIIEHHs JHHHUIT 3JIEKTPHYECKOro
CMEIeHHS.
8. Dnextpuueckoe moine MpoBOAHMKOB. Ilone AByX 3apshKeHHBIX NapajIeNbHBIX TJIOCKOCTE.
KonaeHcaTopsl. DIeKTPOEMKOCTb.
9. lMocrosuuei anexrpudeckuii Tok. Juddepennnansuas dpopma zakona Oma. Mexanusm cy-
ILIECTBOBAHUS MOCTOSHHOIO TOKA.
10. lnpdepenumansuas dpopma zakona [Lxoyna - Jlenna. Ilpasuna Kupxroda nns pazsersien-
HbIX 1enel. [lonsTHe 0 cerneTodeKTpHKaxX.
11. MaruutHoe nosie B BakyyMme. Cuiibl B3auMO/IeHCTBUS Napauie/IbHBIX MPOBOJHHUKOB ¢ TOKOM.
Cuna Jlopenua. Bexrop marauTHoH MHAyKuuMK. Cuila Amnepa.
12. 3akoH buo - Capapa. 3akoH noiHOro Toka. MaruutHoe 1nojie 6€CKOHEYHO JUTHHHOTO TIPAMO-
JHHEHHOTO MPOBOJHHKA C TOKOM.
13. 3akon buo - Capapa. 3akoH MoaHOro Toka. MarHuTHOE I10JIE 3aMKHYTOIO BUTKA C TOKOM.
14, MaruuTtHoe none B BemtectBe. Marnetuku. Jlua-, napa-, ¢peppomarseruku. Hamaranyen-
HOcTh. HanpspkeHHOCTE MAarHMTHOTO oM. MaruuTHEIE TPOHHMIIAEMOCTE U BOCTIPHHMYHBOCTE.
16. Bropoe ypaBHenne Makcsenia. YcnoBus Ha rpaHHIIE JIBYX MarHETHKOB.
17. DnexrpomaruutHas uHaykuus. . [leppoe ypaBHenue Maxkcpenna. SBneHne CaMOMHAYKIIMH.
ITpasuno Jlenua.
18. 3axkoH coxpaHeHus 3apsana. CBsa3b MeXKIAY MAarHUTHBIM IOJIEM W JIBHKYILIMMHCS 3apslaMH.
Tok cmemenus. Tpetbe ypaBHeHHe MakcBesuia.
19. Ypasuenus Maxkcsenna B anddepeHunanbHoil 1 HHTErpaIbHOM hopMax.



Bropoii cemectp. Bonpoc 2
I. DnektpomarnutHele KojneGanus. MiaeanbHeii koHTyp ToMmicoHa. DNeKTpOMarHHTHbIE
konebanus B koHType Tommncona. JloGpoTHOCT KOHTYpaA.
2. DneKTpoMarHuTHBIE Kostebanus B koutype RLC.
3. [lepemennslii Tox B RLC-kouTYpe. MMnenanc. Pesonanc nanpsokenuit.
4. DNeKTPOMArHUTHBIE BOJHBI. DHEPrus M IIOTHOCTH NOTOKA 3Hepruu. Bekrtop IToiituura.
Ypasuenue [['AnamGepa. Pemenusi BonHOBOrO ypaBHeHMs. BONHOBOH BekTOp. DnekTpomar-
HUTHAs PHUpO/Ia CBETA.
5. l'eomerpuueckas onruka. [TpuGiamikeHus reoMeTpHUECKOH ONTHKH. 3aKOHBI OTPOXKEHHS M
npenomiaeHus. [Ipunuun Gepma.
6. lonspu3sauus snekTpoMarHuTHOH BoHEL SIBienne Bproctepa. Mexanusm nosspusanmm cae-
Ta. MOHOXpOMAaTHYECKHI H Xa0THYECKHIl CBET.
7. Untepdepentus ceera. Murepdepennns B TOHKHX ruienkax. Onrudeckas IIMHA TyTH.
8. ludpakumst cpera. Ilpunumn Tofirenca. INpunnmn [Nodirenca - ®penens. Orpanuuenns
®penens. 3ous Openens.
9. Mudpaxuus ot kpyrioro aucka. [Tstao ITyaccona.
10. Qucniepeusi. Hopmanenas u anomanbHas qucnepens. Ilornomenne cera. Okpacka Ten.
11. Tennosoe usiydyenne. PasHoBecHoe u3myyeHue. XapakTepUCTHKH TEIIOBOTO M3TyUEHHS.
12. AbcomoTHo uepnoe Teno. 3akoH Kupxroda. 3akons Credana-Bonsimana u Buna.
13. Pacnipenenenne sHepruu B crektpe abcomoTHo uepHoro tena. ®opmyna Panes-Dbxunca.
Yansrpaduonerosas karactpoda. Keantosas runoresa u ¢popmysna [nanka
14. ®oroanexTpudecknii addexT u ero 3akonbl. PotoHsl. OnwiTe ¥ Teopus Komnrona.
15. Moaens atoma Pesepdopaa. Iloctynatel bopa. DnexTpoH B BOAOPOAONOA0GHOM aToOMe.
KBanTopanue Hepruy 1eKTPOHA B aTroMe Boopoza. CrexTp aroMa BOIOpO/Ia.
16. 'unoTe3a e bpoiins. DKcnepuMeHTANBHOE TOITBEPAK/ICHHE BOTHOBBIX CBOMCTE MHKpOYac-
THIL.
17. CooTnolienne HeornpeieneHHocTel. CTaTHCTHYECKHH CMBICIT BOJHOBOH (YHKIIHH.
18. Cranmonapuas u HectraunoHapHas Qopmsl ypasHenus Illpeaunrepa. Yactuia B noTeHIu-
anbHOM AMe.
19. 'naBuoe, opOuTaIBHOE, MATHHTHOE M CMIMHOBOE KBaHTOBBIE uKcia. Oneir Illtepua- Nepnaxa.
20. Ipunnwn sanpera [aymu. Tlepuoanyeckas cucrema anementos. ITpasuio or6opa.
21. CocTaB 1 XapakTepHCTHKH aTOMHOTO sytpa. Mojienu atomHoro siapa. Hefirpuso.
22. Snepurie cunnl. Macca u sHeprus cBs3u sapa. BzaumocBsase Macesl i anepru. Jledekt macc.
23. SinepHble peaklMH M 3aKOHBI coXpaHenus. Peaxkuus nenenus szaep. Llennas peaxuus nene-
Hus. Buael B3aumoneitcteuit. Teopus [upaka no uHTEprpeTanuy BaKkyyma.
24. CronkHoBenue W pacnaj 4actunl. YacTunpl n antuyactuiel. Kocmuueckue nyan. [Ipespa-
IIEHHs U KIaccHUKaIHs IeMeHTapHBIX YacTuil. KBapky.

lpumevanue. IK3aMeHALMOHHBIE BOMPOCHI COCTAB/IEHBI MO PEHTHHI-KOHTpONAM, CTyAeHT BbIGH-
paeT ABa 3K3aMEHALMOHHBIX OMIeTa ¢ BOMPOCAMH M OJHY 3a7a4y M3 MEPevHs 3a/1a4, BHIMTOJHEHHBIX HM
(eit) B Teuenue cemectpa no CPC (pacuerno-rpadmuueckne pabotsl (PI'P)).

7. YHEBHO-METOANYECKOE H HHOPOPMAIITHOHHOE OBECIIEYEHUE
JUCHHUIIVIMHBI ( MOAYJIs) ®PU3UKA

a) OCHOBHas IHTEpaTypa:

I. T'ankun A.@., [Tpokomera H.C. Jlexunu no ¢usuke. Kpanrosas u saepuas dpusnka. —
Bnagumup: U3n — so Bal'V, 2015, — 87 ¢. . — ISBN 978-5-9984-0654-6.

JnextpoHHas Bepcus: http://e.lib.visu.ru:80/handle/123456789/4747.

2. Kysnenos A.A. ®usuka. Mexannka. Monexynspras (pusznuka DIeKTpHIECTBO U Marue-
TH3M. DIIEKTPOMArHUTHEIE KoneGanus u Bonubl. OnTuka: yue6. nocobue. — Bragumup: Msa-po
BnI'Y. 2013. 160 c. — ISBN 978-5-9984-0337-8.

Onextponnas Bepcus: http://e.lib.vlsu.ru:80/handle/123456789/3211



3. Kynum A A, I'pynckas JI. B. ®usuka : MeToamueckue yKa3aHus K TEOPETHHECKOMY Ma-
TepHaiy, NpaKTHYCCKHM 3aHATHAM M 3aJaHHSM, TECTaM, KOMIUIEKCY TabopaTopHBIX paGoT s
CTY/ICHTOB IMCTAHIMOHHON hopMbl 06yuenus / mox pea. A. A. Kymuma, — Bnagumup: Usa-so
Bnl'Y, 2013. 214 ¢.

OnextponHas Bepcus: http:/e.lib.vlsu.ru:80/handle/123456789/2624.

4. dusuka: METOMYECKHE YKA3aHKUA ISl OATOTOBKH CTY/EHTOR K TecTupoBauuio / A.D.
["ankun [u ap.]. — Bragumup: Uan-so Bal'V, 2013. 243 ¢.

OnextponHas Bepeus http:/e.lib.vlsu.ru:80/handle/123456789/3390.

0) nomonHUTENBHAS IHTEpATYpA:

I. T'ankun A. @.. Jlekuun no ¢usmuxe : B 4 u, : [yuebnoe mocobue] / A. ®. ankun:;.—
Bnagumup : Msn- so Bal'V, 2004-2007. Y. 2: Monekynspuas ¢pusuka u TEPMOJIMHAMHMKA, -
ISBN 5-89368-543-1

2. Tlpoxowesa H.C. COopuuk 3aa4 no ¢usuke. — U3z, 2-e, ucnp. u 101, — Brnamumup:
Hzn-so Bal'V, 2010 .— 65 c. - ISBN 978-5-9984-0043-8.

http://e.lib.vlsu.ru:80/handle/123456789/1871:

3. Nmurpuesa E.B., [Tnemusnes B.C. YueGHoe nocobue no dusmke: Mexanuka.— Brauu-
mup : Msp-so Bal'V, 2009. 143 ¢. - ISBN 978-5-9984-0005-6.

http://e.lib.vlsu.ru:80/handle/123456789/1304;

4. Capenves U.B. Kypc o6meii dpusuku : yueGnoe nocobue mnst BTy308: B 3 T. — 7-¢ maj.,
crepeorun. — CI16.: Jlans, 2007. — ISBN 978-5-8114-0629-6. (JIyumne knaccuueckue yuebHH-
ki) (Knaccuieckas yueGuas mureparypa no dusuke) (YueGuuku as By30B. ClenHanbHas nu-
Teparypa):

http://e.lib.vlsu.ru/cginbin/zgate.exe?follow+5256+RU\VLSU\SLUSHEBNUI\948[1,12]+rus

5. Kapenosa C.B., Ilpokomesa H.C., Illamanckas E.JI. ®u3nka TBEpIOro Tesa: MeTo -
uecKHe yKasaHus K saGopatopueiM paGotam no ¢usuke/ mox pea. C. B. XKapenosoit .— Braau-
mup : Bragumupcekuii rocynaperBennsiii yausepenrer (Bal'y), 2010 — 39 ¢,

Onextponnas Bepcns: http://e.lib.vlsu.ru:80/handle/123456789/2088:

6.Tpodumosa T.M. ®usnka : yueGHHK 1UTa BBICIIETrO MPOdECCHOHANBHOr0 06pa3oBaHus 110
TEXHHYECKHM HanpasineHusM.— Mocksa : Axagemust, 2012 . 316 c. - ISBN 978-5-7695-7967-7

7. Yepros A.I'., BopoGrer A. A. 3anaunuxk no ¢pusuke: Yuebnoe nocobue s BTy30B. — 8-
e u3/., nepepad. u gon. — M. : Gusmarnut, 2007. — 640 ¢. — ISBN 5-94052-098-7.

B) HEPUOJAMYECKHE H3IaHUSA:

Pexomenyemsie sxypraisl nepeuns BAK P®:

Yenexu gusndeckux Hayk (Mocksa), Mexanuka sxuakocTd u rasa (Mocksa), Undokom-
MyHHKaunonHsie TexHonoruu (Camapa), MUsmepurensnas texunka (Mocksa), [TpuGoper u tex-
HuKa skenepumenta (Mocksa), ®usuka armocdeprr u okeana (Mocksa), Temopusnka u aspo-
mexannka (HoBocubupcek), Dnexrpuuectso (Mocksa), XKypran texundeckoit ¢pusukn (CaHkT-
[letepOypr), MU3BecTus By3oB. Ousnka.

r) nporpamMmmuoe obecneuenne u MuTepHeT pecypesl:

" cpencTa cOopa, NepBHYHOrO anaunsa, o6paboTKH AaHHBIX B TaGIMYHOM TpoIEccope
Microsoft Office Excel,

® DnekTpoHHAas moYTa geKTopa: artemi-k@mail.ru;

* yueOHble MaTepuabl 10 (PU3MKe B JIEKTPOHHOM (hopmaTe Ha calfTax:
alleng.ru/edu/phys9.htm; gaudeamus.omskcity.com/PDF; ozon.ru/content/detail/id/ 16046639;
bookin.org.ru/book/952800



8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUILUIUHBI (MO-
AVYJIs) ®PU3UKA

JlexmonHBIe ayIMTOPHH OCHAINEHB] JOCKaMH (Ul MapKepa HIIH Mella), SKPaHoM IS 1po-
EKIIHOHHBIX CHCTEM, NMPOeKTOpoM H HOyTOyKoM (B-3, 422-3, 425-3). Ayautopus ais nabopa-
TOPHBIX 3aHSATHH, OCHALIEHHAS COBPEMEHHBIMH NEPCOHANBHBEIMH KOMIIBIOTEPaMH, 00beIHHEH-
HBIMH B JIOKAJIbHYIO BEIYHCITHTEIBHYIO CETh H YKOMIUIEKTOBAHHBIMH HEOOXOAHMBIM CHCTEMHBIM
H NPHKIAAHBIM [TporpaMMasiM obecnevennem (419-3). Jlaboparopnn MeXaHHKH H MOJIEKYIISIp-
HOH (usnkn(428, 429), snexrpomarnernsma(425, 426), ontuku (422, 424), KBaHTOBOH PHIHKHM
(430).

IIporpamma cocrasnena B cooTBeTcTBHH ¢ Tpebopanmsamu ®I'OC BO no wanpasienuio
13.03.02 «DnexTposHepreTHKa | 3MEeKTPOTEXHHKA»

Paouyio nporpaMmy cocTaBui ' 2// A.A. Ky3nenos
/1T .H., npodeccop
L~ /

Penenzent — navansuuk [10 OO0 «M®-DnekTpox

IIporpamma paccmoTpena u onobpeHa Ha 3acenanun kadeapsl O6me U npuKIaIHON pU3NKH

npotokoa Ne la or 02.10.2015 rozaa.

3agenyroumi kadeapoit

"/
PaGouas nporpamma paccMoTpena W 0/100peHa Ha 3aceaHMH y4eOHO-METOJMYECKOH KO-

MuccHH Hanpasinenns 13.03.02 «DnekTposHepreTHKa U SIeKTPOTEXHUKA

npotokoia Ne _ 2 or _02.10. 2015 roaa.

ITpencenarens KOMHCCHH &ZZ C.A. Cburues




JIMCT NEPEYTBEPK/IEHUS
PABOYEM ITPOTPAMMBbI JINCLHUTIJIMHBI

Pabouas nporpamma o100pena Ha L /Eg /7 yueOHBbIi roj
[Iporokon 3acenanus kadeapbt N / or L3¢ 4 /#rona
3apeayromuii kadeapoi /;4 L0 _LALL/ /5/ A7

d

PaGouast mporpamma 0100pena Ha AL /-~ // 4" yuebuiii rox

[Iporokon 3acenanus kadeapobr No / or 27 LY. HAona
7, - 5 ) b/ = 7
3aseyiomuii kadeapoii AP LRAA FH /7

’/

PaGouas nporpamma 0100pena Ha A { -/9,/{/[ yueOHbIit roj1

[potokon sacenanus kaeapui No 7 ot L4 L%/ 5 om

3ase/tytomuii kadeapoii Hor e - / N2 Lo LN ‘/7// //
77 77 74

PabGouas nporpamma o/100peHa Ha yueOHbIi roj

IIporokon 3acenanus kadeapbr No oT roja

3aseyrouuii Kadeapoii

PaGouas nporpamma oa00peHa Ha yueOHblii roj

[Tporokosn 3acenanus kadeapbr No oT roja

3aseyrouuii Kadeapoi

Pabouast nporpamma 0100pena na yueOHblH rojt

[Iporokon 3acenanust kadeapsr No or roja

3aseaytoumid kadeapoit

PabGoyas nporpamma o,100peHa Ha yueOHbIi 1o

[Tporokosn 3acenanus kapeapbr N or roaa

3aseyroumii kadeapoit

Pabouas nporpamma oj100pena Ha yueOHbI# roj1

[Iporokon 3acenanus kadeapbr No or roja

3aseaytouuii Kapepoii




Munucreperso obpasosanus u Hayku Poccuiickoii ®@exepannn
QenepansHoe rocyaapeTeenHoe 610/keTHOe o6pa3zoBarenbHOE yUpeKICHHE
Beicmero obpa3oBaHud
«Baagumupceknii rocyiapeTBeHHbIH YHHBEPCHTET
umenn Astekcanapa I'puropresuua u Hukonas I'puropsesuua CroeroBuix»
(Bal'y)

HueTuTyT npukaaanoii MareMaTukn, GU3NKH 1 nHGoOpMaTHKH

Kadeapa obmeit n npukiaagnoii pusuku

«YTBEPXJIAKO»

3asenyrofimii kadeapoit Oulld
B.B. lopoxxkos
« » 2016 .

OcHopauue:

pemeHHe Kadeapsl
or 08.04.2016

®OH/I OHEHOYHBIX CPEJACTB
YUYEBHOM JUCIUIIJIUHBI

«DHU3HUKA»

Hanpagnenwe noaroroskn 13.03.02 «DeKTpOIHEpPreTHKA M 3JEKTPOTEXHUKA»

ITpodmis/ nporpamma NOAroTOBKH — JJAeKTPOcHA(KeHHEe

Yposensb Bricuiero oOpasoBaHus bakanaBpHart

®opma obyuenns ouHas

Baagamup 2016



MNACIIOPT ®OHJIA OIIEHOYHBIX CPEJICTB

®onz onenounbIX cpeact (POC) It TeKyLUEro KOHTPONS YCIeBAaeMOCTH U MPOMEXKYTOUHOI aTTe-
CTAllMK MO AucHUIInHe «Pu3uka» paspabotan B cooTBeTcTBHM ¢ pafoueil nporpamMmoii, Bxoasuiei B

OTI1OIT nanpasnenus noaroroBku 13.03.02 «DnekTposHepreTHka M HeKTPOTEXHUKA»

Ne Koa konTpomu- HanmeHoBaHHE
n/n Kontponupyemsle pa3ielisl JUCLIHITTHHEL pyeMoii Komre- OIEHOYHOTI'O
TEHIIHH Cpe/icTBa
1 | MEXAHUKA OK5-0OK7, OIIK | Teoperuueckmuit
— 2, I1K-1, IIK-2 | Bonpoc, 3asa4a
2 OCHOBBI MOJIEKVJISIPHOW ®U3UKHU U TEP- OK5-0K7, OIK | Teoperuueckuii
MOJMHAMMUWKHA — 2, TIK-1, TTK-2 | Bompoc, 3anaua
3 | DJEKTPUYECTBO U MATHETHU3M OK5-OK7, OIK | Teoperuyeckuii
-2, IIK-1, IIK-2 | Bonpoc, 3agaua
4 | KOJIEBAHHMA WU BOJIHBI OK5-OK7, OINK | Teoperuueckuii
— 2, IIK-1, IIK-2 | Bonpoc, 3aj1aua
5 OITTUKA OK5-0OK7, OIK | Teopernueckuii
— 2, I1K-1, T1IK-2 | Bonpoc, 3a1a4a
6 | KBAHTOBAS ®U3HMKA OK5-0OK7, OIK | Teopernyeckuit
-2, IIK-1, I1K-2 | Bompoc, 3agaua

KoMIuiekT OLeHOYHBIX CpPeACTB IO JUcUUIUIMHe «Pu3nKa» IpejHasHadeH Ui aTTecTaluu
o0y4alomuxcst Ha COOTBETCTBHE MX JIOCTHKEHHIH MO3TamHbIM TpeOOBaHHSAM 00pa30BaTeNbHOM Mpo-
rpaMMbl, B TOM 4Hciie paboueit nmporpaMmel AHCHHIUIHELL «DU3HKa», U1 OLEHHBAHHS Pe3y/IbTaTOB
o0yueHHs: 3HAHMIT, YMEHHIH, BNaJIeHHH 0 YPOBHS NMPHOOPETEHHBIX KOMIIETEHIIHH.

Jliist Tekyniero KOHTPOIIs YCIIEBAEMOCTH M NPOMEKYTOHHOH aTTECTALMM 110 MTOraM OCBOEHMS
JUCLMITIMHEL TPEAYCMOTPEH KOMIUIEKT OLEHOYHBIX CPEJICTB:

¢ paboTa ¢ JIEKIIHOHHEIM MaTEepHAIOM KakK 110 KOHCIEKTaM, JIMTepaType, Tak H 3JEKTPOHHBIM HC-
TOYHHKOM HH(pOpPMaLHK;

® BBITIOJTHEHHE MPAKTHYECKHX B pacueTHO-rpaduueckux pabor (PT'P);

® BLIIIOJIHEHHE JIOMANIHHX 3aJaHHi M MOATOTOBKA K PEHTHHI-KOHTPOJISM C TIPOBEJICHHEM KOH-
TPOJIbHBIX pabOT Ha MPaKTHYECKHUX 3aHATHSAX.

JUist KOHTPOIIst paboTEI CTYIGHTOB, 4 TAKKE JUIS CTHMYJIMPOBAHUSI CHCTEMATHYECKOTO H3YYeHHSs KYp-
ca (PM3UKHM B TEUEHUE CEMeCTpa IPeAyCMOTPEHE! PEHTHHI-KOHTPOJIH B IHCBMEHHO# dopme.

Ilepevens Komnerenunu, GopMupyemMbix B Npouecce H3y4eHHs: JHCHHILIHHLI «DH3AKa» npu
OCBOEHHH 00pa3oBaATEALHON MPOrpaMMBbl M0 HANPABJICHHIO
13.03.02 «DnekTpoaHepreTHKa W AIEeKTPOTEXHHUKA»

® CIIOCOOHOCTE K KOMMYHHKAIMM B YCTHOH M NHCHMEHHOH (hopMax Juisi perieHus 3ajad MexInu-
HOCTHOIO M M@XKKYJILTYpHOro B3auMoaeiicteus (OK-5);

® criocoOHOCTE paboTarh B KOJJIEKTHBE, TOJICPAHTHO BOCHPHHHMATHL COIMAJbHBIC, YTHHYECKHE,
koH(eccHOHaNbHBIE H KY/IbTYpHBIE pasnuyus (OK-6);

e crocoOHOCTE K caMOOprasu3almu 1 camoobpasosanuio (OK-7);

® CriocoOHOCTE NPHMEHATEL COOTBETCTBYIONIHI (DH3MKO-MaTEMaTHYECKHUH anmapar, MeTObl aHAJIH-
33 B MOJICIMPOBAHHS TEOPETHYECKOTO M IKCIEPHMEHTAILHOTO MCCIIeOBAaHHS TIPH PEIEHHH Mpo-
(eccronanbueix 3anau (OITK-2);

® CMOCOOHOCTh Y4aCTBOBATH B IUIJAHMPOBAHMH, NMOATOTOBKE U BHINIOJHEHHH THIIOBBIX SKCIIEPHMEH-
TATBHBIX HCCIeA0BaHU 110 3a1anHoN MeTomuke (TTK-1);

® criocobHOCTE 0OpabaTeiBaTh pe3ybTaThl Kcnepumenton (1TK-2).




3name: coorsercTByomuii Gu-| Ymems: nnanuposats, noa4 Baadems: criocoBHOCTBIO K caMo-
3MKO-MaTeMaTHYECKHH anmapar,| rOTaBIMBaTh M BEIIOJHATH OPraHM3alMH M caMO0BpPa30BAHHIO
METOBI ~ aHAJIM3a W MOAENHPO-| THUIOBBIE 3KcnepumenTans- (OK-7), k pabore B KomekTuee
BaHHUs TCOPETHYECKOTO M JKCIe-| Hble HccieqoBanus no 3a{ (OK-6) u  kKoMMyHMKammu Juist
PHUMEHTAIIBHOTO  HecneaoBanusA| qaHHOH MeToxuke (TTK-1) ¢ MeXIMYHOCTHOrO M MEKKYIbTYp-
Ans pemieHus npodeccuonans-| o6paboTkolt  pesyabTatoB HOro Bzaumonaekcteus (OK-5).

HBIX 3aaa4 (OITK-2). akcriepumenToB (11K-2).

Bonpoce: ans nposenenns peiiTuur-kouTposeii

Ilepsoiii cemectp
Bonpocei peiituar-konrpoas Ne 1. I. Mexanuka. Pemenne 3agay.
1.Touka ABHKETCH MO OKPYKHOCTH pa,uuycom R =4 M. 3aKOH ee JABHIKEHHsI BBIPAKAETCS YPABHEHH-
eMs=A + B, rne A = 8M B =2 m/c’. OmnpenenuTs MOMEHT BPEMEHH {, KOT/ia HOPMaIbHOE yeKope-
HHE a, TouKkH paBHo 9 M/c’. Haiitn CKOPOCTH V, TaHFEHI.[HaJIbHOC ay ¥ TIOITHOE @ YCKOPEHHS TOYKH B
TOT JKe MOMEHT BpemenH . [1,5 ¢; —6m/c; —4 m/c?; 9,84 m/c?]
2. Jlse maTepHallbHbIE TOUKH manmyrcs cornacno ypaBHBHHHM xi=4,+ B1 +Ciu xz = Ayt + Bgt +
Cyf, rne A, = 4m/c, By = 8m/c?, C; = —16 M/c’, Ay = 2m/c, By = — 4 m/c?, Cy = 1 M/c’. B kaxoii mMo-
MEHT BPEMEHH [ YCKOPEHHS ITHX ToueK OyayT oamHakoBel? HaiiT CKOpocTH V) H v TOYEK B 3TOT
momeHT. [0,235 ¢; 5,1 M/c; 0,286 m/c]
3. lllap maccoit m; =10 Kr cTajKHBaeTCs ¢ MApPOM Maccoii /my = 4 kr. CKOpOCTh mepBoro mapa vy = 4
m/c, BToporo — v; = 12 m/c. Haiiti 06u1yro ckopocTh # mapoB nocjie yaapa B ABYX ciaydasx: 1) ma-
JIbti map HaromseT GOJBLIOH IMap, ABHKYIIMHCA B TOM K€ HANPABICHHH; 2) [IAphl ABMIKYTCS Ha-
BCTpedy JpYr ApYry. Y aap c4uTaTh NPAMBIM, HEHTPATILHBIM, HEYIPYTHuM, [6,28 m/c; —0,572m/c)
4. B noaxe maccoii M =240 kr cTouT 4esiosek Maccoit m = 60 kr. JIoaka mibBeT co CKOPOCTBEO v =2
m/c. HelloBeK MPEIraeT ¢ J0JKH B FOPH3OHTAIBHOM HAMPABIEHHH CO CKOPOCTHIO % = 4M/c (OTHOCH-
TebHO N0/KH). HaliTi cKopocTh JI0/IKH NOCTe NpbDKKa YenoBeka: 1) Bepes 1Mo ABHKEHHIO JIOIKH;
2) B CTOPOHY, NPOTHBOMOIOKHYIO ABHKEHHIO JoAKH. [ 1 M/c; 3 m/c]
5. Yenosek, crosmmii B J0/IKe, c/esal MECTh MAros BAOAbL Hee W ocTaHoBHiICA. Ha CKONBKO 1MIaron
NepeIBUHYIACk JIOJIKA, €CJIH Macca JOJAKK B JiBa pasa Gonpine (MeHbIIe) Macchl Yenoseka? [2 mara;
4 mara
6. M3 npyxuHHOr0 MUCTONETa BHICTPENHITH MyIbKOM, Macca KOTOPOii m = 5r. JKecTKOCTh MpY/KHHbI
k= 1,25kH/m. Ilpyxuna Geura cikata na Al = 8cM. OnpeieniTh CKOPOCTh MYIbKH PH BBUIETE €€ U3
nucronera. [40 m/c]
7. llap maccoit m;= 200 r, ABMKymHMiics co CKOPoeTHIo vi = 10 M/c, CTAIKHBAETCS ¢ HEMOIBHKHBIM
wapom Maccoii my= 800 r. Yaap npamoii, neHTpaNbHEIH, aGCOMOTHO ynpyruii. OnpeaennTts CKOpO-
CTH IIAPOB MOCIE CTONKHOBEHUs. [—6 M/c; 4 M/c)
8. lllap, xBuraBIIMiics FOPU3OHTANBHO, CTONKHYJICS ¢ HEMOABHIKHEIM IAPOM M mepeaan emy 64%
cBoeil kuHeTHYecKol sHepruu. [llapsi abcomoTHo ynpyrue, yaap npsmoii, nenTpanbsubiii. Bo ¢kosib-
KO paz Macca BToporo mapa Gonbme macesl nepsoro? [B 4 pasal
9. LlmHHAp, pacloNOKeHHEIH TOPH3OHTAIBHO, MOXKET BpallaThes BOKPYT OCH, COBNAZAIONIEH C
ockio tuHHApa. Macca wuimnapa my = 12 xr. Ha muIHHAp HAMOTAIM MWIHYD, K KOTOPOMY IIPHBSI3a-
1M THpIO Maccoit my = | kr. C Kakum YCKOpeHHEM Oynet onyckatbes rupsa? Kakosa cHia HATSHKeHUS
LIHypa BO Bpems aBukenus rupu? [1,4 m/c’; 8,4 H]
10. Yepes 6ok, BBINOJHEHHBIH B BHAE KOJeca, MEPeKHHYTa HUTh, K KOHI@AM KOTOPOH NMpPHBSA3aHEI
rpy3el Maccamu my = 100 ru my = 300 r. Maccy koneca M = 200 r cuuTaTh paBHOMEPHO pacmpeje-
JeHHO# 1o 0bozty, Maccoii e npenebpeus. OnpeieNuTh YCKOPEHHE, ¢ KOTOPHIM GYIyT JBHraThCs
TPy3bl, M CHJIbI HATSDKEHHSL HUTH 10 06e cTopous Gioka, [3,27m/c’; 1,31 H; 1,96 H]
11. JlBym 01MHAKOBBIM MaXOBHKaM, HAXOJAIIAMCS B IIOKOE, COOBIIMIA OIMHAKOBYIO YITIOBYIO CKO-
pocTk © = 63 paj/c u npeaocTaBUIH UX caMuM cebe. [Tox AeficTBHEM CHII TPEHHS MAXOBHK OCTAHO-
BHJICA Hepe3 OAHY MHHYTY, a BTOPOi caenan 1o mnonHoi octanoBku N = 360 ob6oporos. Y kakoro
MaxOBHKa TOPMO3sIHii MOMEHT ObLT OoJIbIIe H BO cKoitbKo pa3? [V mepsoro Gombme B 1,2 pasal



12. [llap ckaTeiBaeTCs ¢ HAKJIOHHOM TUIOCKOCTH BBICOTOH A = 90 cm. Kakyio nuueitryio CKOPOCTh
OyzeT MMETh LEHTP mWapa B TOT MOMEHT, KOT/Ia Iap CKaTHTCs ¢ HAKIOHHOM ruiockoctu? [3,55 M/c)
13. Ha BepxHeiil n0BepXHOCTH FOPH3OHTANBHOTO JIHCKA, KOTOPHI MOXET BPAIATLCS BOKPYT BEPTH-
KaJIbHOH OCH, MPOJIOYKEHBI [0 OKPYKHOCTH paguycoM » = 50 cM pebehl HTPYIIEedHOM JKene3Hoi 10~
poru. Macca aucka M =10 kr, ero paguyc R = 60 cm. Ha penbcsl HEmOABMKHOTO AMcka GBI MO-
CTaBJIeH 3aBOJAHON MAapOBO3HK Maccoif m = 1 Kr u BeiMymieH U3 pyk. OH Hayan JABHraThCs OTHOCH-
TENILHO peNbcoB co ckopocThio v = 0,8 m/c. C kakoii yrnoBoit ckopocTsio Gyaer Bpamarses guck?
[0,195 pan/c]

14. l'[naTq)opma B BHJC JIMCKA BpalIaeTCA IO HMHEPLMH OKONO BEPTHUKAIBHOW OCH € 4acTOTOMH
m=14mun™" Ha xpaio naaThopMel crom yenoeek. Korja 4esioBek meperesn B UeHTp niuarGopmel,
4acToTa BO3pocia JIo 7y = 25 MuH . Macca genoBeka m = TOKT. Onpeagenuts Maccy miathopmel.
MoMeHT HHEPLHH YeJIOBEeKa PaCCUMTHIBATE, KAK Ul MAaTePHAILHOM Toukw, [210 kr]

15. MekyccTBennslit cniyThuk obpamaercs BOKpYT 3eMiH 10 Kpyrosoii op6uTe Ha BeicoTe H = 3200
KM HaJl HOBEPXHOCTBIO 3eMin. OnpenenuTh TMHEHHYIO CKOPOCTh CIyTHHKA. [6,45 km/c)

16. Touka coBepiraeT rapMOHHYeCKHe Kojebanus. B HeKOToprﬁ MOMEHT BPEMEHH CMEIEeHHEe TOYKH
x =5 cM, ckopocTh ee v = 20 cM/c u yckoperne a = — 80 cm/c®. Haiitu [HKJIMYECKYIO YacTOTyY M Ie-
pro konebanuii, hasy koneGanuit B paccMaTpHBaeMblii MOMEHT BPEMEHH M aMILTHTYY KojeGaHumii.
[4c™"; 1,57¢; n/4; 7,07 em]

17. Touka coaepmaeT rapMoOHHYeCKHe Kosiebanus, ypaBHEHHE KOTOPHIX HMEET BHJI X = Asinwf, rie
A=5cm, ©=2c¢ . Halitn MOMCHT BpeMeHH (Oymokaimmii Kk Hagany Ochem) B KOTOPHIH MOTeH-
uManbHas sHeprus Touku I1= 10" JIx, a Bo3Bpamaiomas cuta F= +5 107 H. Onpegenuts TakxKe
(asy xonebGaumii B 370T MOMEHT Bpemenu. [2,04 ¢; 4,07 pax]

18. JIpa rapMoruueckHX KoneOaHms, HAPABICHHBIX 110 OJHOH NPAMOH, HMEIOIHX OJIMHAKOBLIE aM-
[UIMTYB! B IEPHOBI, CKIAJBIBAIOTCS B OAHO Konebanne Toi xe ammintyasl. Haiitu pasnocts daz
CKJiajibiBaeMbIX KoneOanuid. [120° uma 240°)

Bonpocs pelitunr-konrpoast Ne 2. Mexanuka.
I. Kunemaruka. Cucremsr orcueta. CBsish MeX/y KHHEMAaTHYECKHUMH mapamerpamu. [locTymatens-
HOE W Bpamnarte/bHoe JABHxKeHUs. CTeneHu cBOOOIbI.
2. Tlpunuun otnocutensHocTH [Nanunes. [Tepssiii, BTopoii, TpeTwii 3akons HeotoHa. LlenTp macc.
3. MHepumaneubie u HeMHepUHabHBIE CHCTEMBI oTcueTa. l[eHTpoGeKHAs M KOPHOIHCOBA CHIIBI
HHEPIHH.
4. Teeppoe teno. CucteMa MatepHaIbHBEIX ToueK. MoMeHT cusibl. MOMEHT MMIy/bea. VYpasuenue
MOMEHTOB. Y paBHEHUS JABHKCHHS.
5. Bpaienue Tesna BOKpyr HenmoaBMxkHo# ocu. Moment unepunn. Teopema IllTeiinepa.
6. OHOPOAHOCTH W M30TPONHOCTE TPOCTpancTBa. OQHOPOAHOCTE Bpemenn. M30nupoBanHas, 3aMk-
HYTasd, MOJYOTKPBITAst H OTKPBITAs CHCTEMBI. 3aKOHBI COXPAHEHHs HMITY/IbCA B MOMEHTA MMITYTTBCA.
7. Pabora, MmomHoCTh, 2Heprus. Kunetnyeckas sneprus.
8. KoHcepBaTHBHBIE H IMCCHITATHBHEIC CHIIBI M CHCTeMBL. [10TeHIMambHAs SHeprus. 3akoH coxpaHe-
HUS SHEPIHH B MEXAHHKE.
9. Cea3b MeXY NOTEHIMATBHOIN dHeprieil u cunoii. Onepanus rpaanent.
10. MaeansHas u Baskas skuakoctH. OCHOBHBIE ypaBHEHHS PaBHOBECHS M JBMIKCHMUS JKHIKOCTEI.
['apocratuka vecxknmaeMoil JKuIKOCTH: 3akoH ITackass, )HAKOCT B MOJE TSHKECTH.
I1. Knnemaruyeckoe onucanne apmkenus xuakoctd. Jlunus Toka, TpyGKa Toka, CTALlHOHAPHOE H
HECTALMOHAPHOE ABMIKEHHS. Y paBHEHHE HEPa3PBIBHOCTH.
12. Vpapnenue bepruym. Bsskocts. ®opmyna Heiotosa.
13. TIpsimonnueiinoe ABIKenue XuAKOCTEH M0 IagKkuM TpyGam. dopMya [Tyaseiins.
14. Ocnosuele napamerpsl ciuctemsbl. Kpurepun nogo6us. 3akoHsl THAPOAWHAMHYECKOTO 10100Ms.
15. otenumanbHbie W BUXPEBbIE ABMKeHHs. Onepalun LHPKYIAIHA H POTOPA.
16. Ioxwemuas cuna. ®opmyna XKykosckoro - Kyrra.



Bonpocer pefitunr-kourposist Ne 3. OcHoBbI MojleKyasipHoii pU3NKH M TePMOAHHAMHKH.
1. OcHOBHBIE NOOKEHHS MOJIEKY/ISPHO-KHHETHYECKOH TeOpHH BemecTBa. Mojens uieaibHOro ra-
3a. MeTo/Ibl M3y4eHHS CHCTEM MHOIHX YacTHIL.
2. Cratuctuyeckuii meroa. Meron ancambrneif. CraTHeTHYECKOE YepeaHeHHe. DProauueckas IHIo-
Te3a.
3. BepositHoets. TlnotHocTh BeposaTHOCTH. [ToHsiie 0 GyHKUMK pacnpenenenns. Jlucnepeus.
4. MakpocKonmu4eckoe # MUKPOCKOIIMYECKOE COCTOAHMS CHCTeMBI. MUKpOnepexoIsl H (IyKTyaluu.
6. IToctynat paBHOBEpOATHOCTH. 3aKOH paBHOpacHpe/e/ieHus aHeprun. [TpocTpaHCTBeHHAS SUeiika.
®a3zosbie TOUKA, MPOCTPAHCTBO, A4eiika. [IpHHLIMI geTaNbHOro paBHOBECHS.
7. 'nnote3a Maxkceenna. Pacnipenenenne [aycca.
8. Pacnipesienenne Monekyn B npocrpancTse ckopocteil. @ynkuus Makcpenna.
9. Pusnyeckuit cMpica Gpynxkuun Makesesnna. XapakTepHsie CKOPOCTH MOJEKYIL.
10. Jlapnenue raza Ha cTeHKY. Y paBHEHHs PABHOBECHOI'O COCTOSIHHS HICAIBHOTO rasa.
I'1. Pacnpeaenenue bonsumana. bapomerpuueckas gopmyna.
12. Tlepsoe Hauasno Tepmoannamuku. PaGora, Teniora, BHyTpeHHss SHeprus. TepMoaMHAMHYecKuii
nponecc. PaBHOBeCHBIE M HEPABHOBECHBIE cOCTOSAHMA. OGPaTHMOCTL H HEOGPaTHMOCTL TePMOJIHHA-
MHYecKoro npoiecca. HepaBHoBecHbIe COCTOSIHUS.
13. Tennoemkocte. DuTansnus. Gopmyna Maiiepa. TemnoemkocTs HaeansHoro rasa. Hegocratou-
HOCThb KJIACCHYECKOIt TEOPHH TEIIOEMKOCTEH.
14. [onurpornsiit mponece. Msonponeccrl. PaGota, coBepmaemas npu u3onporeccax.
I5. Ourponus. Bropoe nauano tepmoaunamuku B Gopmymuposke Kiaysuyca. Iluknnyeckuii mpo-
ecc. Bropoe nauano repmoaunamuxu B popmynuposkax Kenssuna n Knayzuyca.
16. Bropoe nauano tepmoaunamuku B hopmymuposkax Bosnsumana, Bpuwimosna u IMpuroskisa.
CesizanHas sHeprus.
17. TepmoauuaMuyeckue notTeniHansl. Kpurepin TepMoMHAMHYECKON yCTORUMBOCTH crcTeM. He-
o0OpaTHMBIE IIPOLIECCHI.
18.  Dnements Teopuu cronkHopeHmit. DddexTneHoe ceuenue. Cpeauss JUIMHA CBOBOJHOTO
npobera. Bpems penakcauuu. SIBjnenus nepenoca.
19. O6mee ypaBHeHue nepexoca. TermionpoBoaHOCT.
20. Obuiee ypasHeHHE nepeHoca. BsaskocTs.
21. OBuee ypasuenne neperoca. Camonnddysus. Ionstus szanmomudgysun u repmomuddy2um.
22. Peanbusie rassl. Cuiel cBsi3u B MosieKynax. Cuisl Bau-nep-Baansca. Cucremsr Monexyir. YKua-
KOe M razoo0pasHoe cocTosiHHs. M30TepMBI peasbHOro rasa u )KHIKOCTH.
23. Dnexrpocratuka. [Tpeamer nzydenns. Teopema Upumoy. 3akon Kynona.
24. Pabora B snektprudeckom nojse. [ToTeHIHanbHOCTE KYJTOHOBCKOrO 1oJs. PoTop BexTopa Hanps-
JKEHHOCTH dJIeKTPHIECKOro nojist. Ckanspuetii notenuuan. [ToTenunan mons ToyeqHoro 3apsaaa.

Bropoii cemectp

Bonpocsr peiitunr-konrpoas Nel. Daexrpuuecrso. Kostoksuym
1. JlmonekTpuky. DIeKTpHYECKOe ToJe B AMOJIEKTpHKax. Bekrop monspusammu. MosekymspHas
KapTHHa nonspu3anny. Mexanusmel nosspusainuu. Biansnue noispusauun Ha a1eKTpHyecKoe 1nose.
2. CkanspHelii MOTOK BeKTOpa. DieKTpocTaTHyeckas Teopema ['aycca. OGBeMHAs IUIOTHOCT
3aps/ioB.
3. Onepauus auseprenunu. Teopema Octporpagckoro - I'aycca. O6bemuas u IIOBEPXHOCTHAS
MJIOTHOCTH CBA3aHHEIX 3apPS/I0B.
4. TloBepXHOCTHAs MIOTHOCTH 3apAA0B. DIEKTPHYECKOE CMEIIeHHE. DIeKTPOCTATHYECKAs TeopeMa
["aycca npu HATHYHH JHIIEKTPHKOB.
5. Ilpumenenne teopemer 'aycca K BEIMHCIIEHHIO 2IEKTPOCTATHYECKHX MOJIEi: mose 3apsKEHHOM
OecKOHEeHHOI MIOCKOCTH, T0J1e JIBYX 3aPsUKeHHBIX KOAKCHATLHEIX IIHITHHIPOB.
6. Ilpumenenue Teopemsl ['aycca K BBIYHCICHHIO 3IEKTPOCTATHYECKHUX TOJEH: sBe 3apsKCHHBIE
KOHIIEHTpHYeCKHE chephl, 00BEMHO 3apsSyKEHHBIH map.
7. Ycnosus Ha TpaHMIE JBYX JIMDNEKTPHKOB. 3aKOH NPEJOMICHHS JTHHHH 3IEKTPHYECKOTo
CMEIIEeHHS,



8. DnexTpudeckoe nojie npoBoAHMKOB. [Tone AByX 3apspkeHHBIX NapauieNbHBIX riockocTtei. Kon-
JIeHCATOPbL. DIEKTPOEMKOCTE.

9. llocrosuusiit snekrpuyeckuit Tok. JIuddepennnansuas popma 3akona Oma. Mexauusm cyiect-
BOBaHHA MOCTOSHHOIO TOKA.

10. Indpdepenunansras Gopma zakona hxoyns - Jlenna. Ilpasuna Kupxroda ams pa3BeTBIEHHBIX
uerneii. [Tonsitie o cerneroanexTpukax.

11. Marautnoe nosne B Bakyyme. Cuitbl B3aMMOJCHCTBHS NMapaUIebHBIX MPOBOAHHKOB C TOKOM.
Cuna Jlopenua. Bekrop MarauTHo# uHaykunn. Cuna AMmnepa.

12. 3akon buo - Casapa. 3akon nonHoro toka. MarautHoe nosne 6eCKOHEYHO JUTHHHOTO MPSAMOJIH-
HEHHOTrO MPOBOJHHKA C TOKOM.

13. 3akon buo - Capapa. 3akoH MoMHOTO Toka. MarHuTHOE 110Jie 3aMKHYTOIO BUTKA ¢ TOKOM.

Bonpocei peiituar-kontpoas Ne 2. Konebanusn u soanst. Onruxa. Kosutoksaym
1. MarnuTHoe nose B pemectse. Marnetuxu. [{ua-, napa-, peppomarse k. HaMarHu4eHHOCTS.
HanpskeHHOCTE MArHUTHOTO 101, MarHuTHBIE TPOHHUIIAEMOCTH ¥ BOCIIPHAMYHBOCTS.

2. Bropoe ypaBHenue Makcpeia. Yc/loBHS Ha IPaHHUIE JBYX MarHETHKOB.

3. DnekTpoMarHuTHas HHAYKUMs. Spnenne camounaykuuu. [pasuno Jlenna.

4. Teopema Croxca. ITepBoe ypasnenune Makcpeluia.

5. 3axkoH coxpaHeHHs 3apsia. CBs3b MeXy MarHATHBIM IOJIEM M JBWKYIIMMHCS 3apsaamu. Tok
cmeleHus. TpeTbe ypaBHeHne MakcBela.

6. Ypapuenus Maxcgenna B auddepeHumanbHoi U HHTErpaibHOM hopMax.

7. DnexTpoMaruuTHee kKoneGanus. Maeanenelii koutyp Tomncona. DiekTpoMarauTHele koneGanus
B KoHType Tomncona. JIoGpoTHOCTE KOHTYpA.

8. DnexTpomaruuTHble Kosebanus B kouType RLC.

9. Ilepemennsiii Tok B RLC-konType. UMnenanc. Pesonanc HanpspkeHH.

10. DieKTpOMAarHUTHBIE BOJIHBEL. DHEPrHs M MJIOTHOCTh NMOTOKa SHepruu. Bekrop [loiitunra. Ypas-
nenue J["Anambepa. Penienns BOMHOBOTO ypaBHeHHs. BonHOBOMH BeKTOp. DIeKTPOMArHATHAS TIPH-
pojia cBeTa.

11. I'eomeTpuueckas ontuka. [Tpubnmxkenus reomeTpuueckoil ONTHKH. 3aKOHEI OTPaXKEHHUS | Ipe-
nomnenus. Ipunuun depma.

12. Tlonsapusanms sneKTpoMaruHuTHON BostHEL. fABnenne bproctepa. Mexanusm nosispuzalun ceera.
MoHOoXpoMaTHUECKHH H XaOTHYECKHI CBeT.

13. Untepdepenuusa ceera. Bpems paspemenns. KorepeHTHOCTS.

14. Murepdepenuns B TOHKHX mueHkax. Onruyeckas JumHa nyTH. JIMHEY paBHOTO HAKJIOHA.

15. Judpaxuns csera. Ilpunnmn [oitrenca. [Mpunnun Trolirenca - @penens. Orpannuenus
DOpenenst. 3ous Ppenens.

16. Indpakums ot kpyrioro aucka. Ilstao Ilyaccona.

17. Nucnepcns. Hopmanenas u aHomanbHas aucnepcus. [lornomenne ceera. Lser Ten u cnektp
NOTJIONICHUS.

Bomnpocei peiituar-kontposas Ne3. Ocnoubie nousiTust aromuoil puzukn Koroksuym
1. Tenuosoe uznyuenue. PaBnoBecHoe usnyvyenne. XapakTepHCTHKH TEMIOBOIO M3TyYeHHUsI.
2. A6comotHo yepHoe Teno. 3akon Kupxroda. 3akousr Credana-bonsumana u Buna.
3. PacnpezneneHue >Hepruu B cnekrpe aGcomoTHO 4epHOro Tena. Popmyia Panes-Jlxunca.
Yaerpaduonerosas katactpoda.
Keanrosas runoresa u popmyna Ilnanka
Buemnuii porosnekrpuueckuii a¢dext u ero 3akousl. OTOHEL.
Oddexr Komnrona u ero treopus.
Monaens atoma Pesepdopna. Ioctynater Bopa. Atom Bogopoa.
['unoresa ne Bpoiing. DkcrnepuMeHTaIbHOE MOATBEP/KCHHE BOIHOBBIX CBOHCTE MHKPOYACTHIL,
CooTHomEeHHEe HeONpe/IeIeHHOCTEIH.
lO Bonnoas GyHKIHs, ee CBOHCTBA M CTATHCTHYECKHI CMBICII.

11. Hecraunonaproe ypasuenue Illpeaunrepa. Craumonapaoe ypapHeHue [lIpenunrepa.
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12. YacTHua B MOTEHUHATBLHOMN simMe.

13. Tlpoxox/aeHHe YacTHIBI Yepe3 MOTeHIHaIbHBIH Oapbep. KBaHTOBEIN rapMOHHYECKHH OCIMILIS-
TOP.

14. Ypasuenue Illpeaunrepa js 371eKTpoHa B aToMe Bojopoja. ['nasHoe, op6uTansHOe M MarauT-
HOE KBAHTOBbIE YHCIIA.

I5. KBanToBaHue SHEPrHM MEKTPOHA B aToMe Bojoposa. CriekTp aToMa BOAOPO/Ia.

16. OpbuTaneuelii B MarHUTHBIH MOMEHT jieKTpoHa. COOCTBEHHBIH MEXaHHYEeCKHH MOMEHT MM-
nyiabca 3nekTpoHa (cnuH). CnuHOBBIE MarHUTHBIH MOMeHT 3iekTpoHa. CIMHOBOE M MarHMTHOE
crnuHOBOE KBaHTOBBIE yncna. Onwit [lltepua u 'epnaxa.

17. Ipunnun 3anpera IMaynu. [Tepuonudeckas cucrema snementos. [Tpasuio or6opa.

18. lTornomenue, CNOHTaHHOE M MHYIIHPOBAHHOE H3yyeHue. Jlaseps.

19. Knaccuyeckas Teopus teruioemkocTy. 3akon Jlrononra u [T, KanTtoBas teopus TennoeMKoCTH
Ditnmreitna. Temneparypa DHHIITEHA.

20. Teopus Tennoemkoctn Jlebas. Monens [lebas. @onousl. Temneparypa [lebas.

21. n pepmuOHBI.

22. Pacnipenienenus ®epmu-/lupaka u bose-Ditninreitna. Y posens u sueprust Gepmu.

23. OGmenHoe B3auMoJIelicTBHE W NMPHPOJA XHMHUYECKOH CBA3M. DHEPreTHUECKHE 30HBl B KpHCTAll-
nax. Pacripezienenue 31€KTPOHOB MO YHEPTeTHUYECKHM 30HAM.,

24. Knaccudukauus TBEp/BIX TeJl Ha METAJUIbl, MOIYNPOBOAHUKH U JIMAJIEKTPHKH. TemmeparypHas
3aBHCHMOCTE 3JIEKTPONPOBOIHOCTH METAJIOB H MOIYITPOBOIHHKOB,

25. CobcTBeHHast W MPUMECHAs MPOBOAHMOCTH MOMYIPOBOAHUKOB. KOHTAKT nBYX MeTamnoB. P-n
nepexo. [lonynpoBoAHHKOBEIE AHOIBL.

26. PaguoaktHBHOCTE. Anb(ha-, GeTa- n raMma-u3mydeHne. 3aKOHB PaMOAKTHBHOIO pachasa.

27. CocTaB M XapaKTepHCTHKM aTOMHOTO sipa. Mojenn atomHoro sjpa. Helitpuno.

28. Snepubie cunbl. Macca u sHeprusi cBsisu sapa. B3ammocBs3p Maccel B sHepruu. Jledekt macc.
Dueprus csa3H. COOTHOIEHWE MEKTY MOTHOM YHEPrHeil H HMIYJILCOM YaCTHIIEL.

29. flnepubie peakiMu M 3aKOHBI coxpaHeHus. Peakuus nenenns spep. LlenHas peakuus jenesus.
Peakuus cuHTe3a aTOMHEIX siep.

30. Bunst B3aumoneticteuii. Teopus /lupaka no unatepnperanun Bakyyma. CTOJIKHOBEHHE M pacrajl
gacTHILl. YacTHIBI U AHTHYACTHIIHL,

31. Kocmuueckue myun. IpeBpaiienns v KiaccuduKaims sneMeHTapHbiX yacTuil. Keapku.

CamocrosiTe/ibHasi paboTa CTYAEHTOB

Brinosinenne pacuerno-rpadpuyeckux pador NeNe 1 — 6.

[leperoiii cemecTp

Tema. Mexanuka. PI'P Ne 1. (8 3agaq)

Tema. Monexynsapnas ¢pusuka u repmoaunnamuka. PI'P Ne 2. (8 3amau)

Bropoii cemectp

Tema. DnexktpuuecTBo M noctosHHEI ToK. PI'P Ne3. (8 zanav)

Tema. Marnetusm. PI'P Ned. (8 zanay)

Tema. Ontuka. PI'P Ne5. (8 3amay)

Tema. Atromuast ¢pusuka. PT'P Ne 6. (8 3aj1au)

Meroaundeckue ykasanus k PI'P, 3aauu u pemenns THIOBBIX 3a/1a4, CIPaBOYHEIE MATEPHATHI
BBIZAIOTCS JIGKTOPOM B Hayaje KakI0ro CeMecTpa B 3JIeKTPOHHOM (opmare.

IK3aMEeHAUHOHHbIE BONpPOCHI

IlepBoiii cemectp. Bonpoce 1.
I. Kunemaruka. Cucremer orcuera. CBsi3h MKy KHHEMATHYECKHMH [TapaMeTpPaMH. [Mocrynarens-
HOE H BpamaTenbHoe ABrKeHHs. CTeneHn cBoGOIb.
2. lpunuun orHocutensHocTH [Nammnes. [lepseii, BTopoit, Tpetuii 3akoust HeroToHa. HenTp macc.



3. MHepunanbHele W HEHHepUHalbHbIe CHCTeMBl oTcdera. LleHTpobekHas M KOPHOIMCOBA CHIIbI
HHEPLHH.

4. Teepuoe Teno. Cucrema MatepHagbHBIX ToYeK. MOMEHT cHibl. MOMEHT ummynbca. YpapHeHHe
MOMEHTOB. Y paBHEHHs IBUKCHHS.

5. Bpamenue Tena BOKpyr Heno/BHkHOH ocu. MomenT unepuuu. Teopema Illteiinepa.

6. OMHOPOMHOCTE M H30TPOITHOCTH NpocTpaHeTBa. ONHOPOAHOCTE BpeMeHH. M30impoBanHas, 3aMK-
HYTasl, MOJIYOTKPHITAsA H OTKPHITAsA CHCTEMbI. 3aKOHBI COXPAaHEHHS HMITYJILCA U MOMEHTA HMITY/IbCa.
7. Pabota, momHOCTE, sHeprus. Kunernueckas sxeprus.

8. KoHcepBaTHBHbBIE 1 ANCCHNIATHBHEIE CHIIBI M cHCTeMBl. TloTeHIHanbHas sHeprus. 3akoH coxpane-
HHsl JHEPIHH B MEXaHHKE.

9. Cea3p Mexly MOTEHIMAIBHOM dHeprue u ciiioi. Onepaiys rpagueHT.

10. UneansHast u BA3kass xuAKocTH. OCHOBHBIE YpaBHEHHs PABHOBECHS M JIBHIKCHHS JKWIKOCTEH.
['uapocraTka HeCKMMAEMOH JKHIKOCTH: 3aKoH [Tackais, )KHUAKOCTE B 1OJIE THKECTH.

I1. Knnemarnyeckoe onucanne ABHWKEHHs XHUAKOCTH. JIMHMUs ToKa, TpyOKa TOKA, CTAlMOHAPHOE M
HecTalMOHAPHOE JIBMKEHHs. Y paBHEHHE HEPa3PEIBHOCTH.

12. Vpasuenne bepnymmm. Baskocrs. @opmyna HeloTona.

13. lpamosuneiinoe ABMIKEHNE XKHUKOCTEH 10 rnaakuM tpydam. @opmyna [Tyaszeiins.

14. OcHoBHEIe mapameTpsl cHeTeMbl. Kputepu# nogo6us. 3aKoHEl THAPOIMHAMUYECKOT0 MoA00Hs.
15. TloTenunanbaeie B BAXpeBbIe JABMKeHUA. Onepatuu HPKYIALUHNA H POTOpA.

16. IMonvemnuas cuna. @opmyna XKykosckoro - Kyrra.

[Tepsoiii cemecTp. Bonpoc 2.
1. OcHOBHBIE MOJIOKEHHA MOJIEKY/IAPHO-KHHETHYECKOH TeOpHH BemiecTBa. Mojiellb HIealbHOrO ra-
3a. MeTo/lbl H3yHYeHHs CHCTEM MHOTHX YaCTHIL.
2. Crarucruyeckuif meton. Metoa ancambreit. CraTHcTHYECKOE yepeHEHHE. DProjjuyeckas rumo-
Te3a.
3. Bepostrocts. [Tnotnocts BepostHocTH. [TonaTne o GpyHKIME pacnpeaeneHus. Jlncnepens.
4. MakpocKOnM4eCcKOe i MHKPOCKOMHYECKOe COCTOSHUS cHeTeMbl. MUKporepexo/sl # GiIyKTyaru.
6. IocTynar paBHOBEPOATHOCTH. 3aKOH paBHOpacrpeenenus sneprun. [pocTpancTennas sueiika.
®a3oBeie TOUKA, TPOCTPAHCTRO, srueiika. [IpHHIMN AeTaNbHOrO PaBHOBECHS.
7. 'unoreza Makcsenna. Pacnipesenenue aycca.
8. Pacnipesienienre MosIeKyJ1 B IpOCTpPaHCTBe ckopocTed. dyakimsa Makcpesuia.
9. dusnueckuii embicn Gpynkunn MakeBenia. XapakTepHble CKOPOCTH MOJIEKYI.
10. Jlapnenne raza Ha cTeHKY. Y paBHEHHs PABHOBECHOIO COCTOSIHMS MICABHOTO rasa.
I'1. Pacnpenenenne bonsumana. bapomerpuueckas gpopmyna.
12. [1eproe Havano tepmonnHamuky. PaGora, Tennora, BHyTpeHHss sHeprus. TepMoanHaMudecKuii
nponecc. PaBHOBECHbIE H HEPABHOBECHBIE cOCTOsHUS. OBpaTHMOCTE B HEOGPATHMOCThH TePMO/THHA-
MHYECKOro Tnporecca. Mexanu4eckoe u TepMOJAHHAMHYECKOe paBHOBecHs. HepaBHOBECHBIE COCTOS-
HHSL.
13. Tennoemkocts. Duranenus. Popmyna Maiiepa. TenoemkoceTs HaeansHOro rasa. Hegocrarou-
HOCTh KJIaCCHYECKOH TEOPHH TEIIOEMKOCTENH.
14. Iomarponusiii nponece. Mzonpoueccst. PaGota, coBepiiaemas npu uzonponeccax.
15. Ourponusa. Bropoe nagano repmopunamuku B popmynmporke Knaysuyca. {ukinueckmii npo-
uecc. Bropoe navano tepmoannamuky B hopmyimposkax Kenssuna n Knaysuyca.
16. Bropoe nHawano tepmomuHaMukH B QopMmyimposkax Bonsivana, BpummosHa u ITpuroxkuna.
Cesi3aHHast YSHEPrus.
17. Tepmoannamuyeckue norennuansl. Kpurepun tepmMoaunaamMudeckoit yeroituusoctn cuctem. He-
obpaTHMBbie POLECCHI.
18.D5emenTsI TeopuH cToNKHOBeHMI. DddexTHBHOE ceuenne. CpeaHss AIMHA CBOGOAHOTO npode-
ra. Bpems penakcaunu. SIgnenus nepenoca.
19. OBmee ypaBHenne neperoca. TeronpoBoJHOCTS.
20. Obmee ypaBHeHHE NepeHoca. BazkocTs.

21.06mee ypasnenue nepenoca. Camomuddysus. [oustus ssanmomuddyznu u TepMoauddy3un.



22. Peanbueie rasel. Cunbl cBs3u B Monekynax. Cunel Baun-nep-Baansca. Cucremsl Monekyn. JKu-
Koe ¥ razoobpastoe coctosHus. M30TepMbl pealbHOro raza u )HIKOCTH.

23. Dnexrpocraruka. [Ipeamer usydenus. Teopema Upumoy. 3akon Kynona.

24. Pabora B anekrTpudeckom mose. IToTeHIMaNbHOCTE KYJOHOBCKOro mnoust. Ouepauus potop
BEKTOpa HAMpMKEHHOCTH 3JeKTpHYeckoro mnons. CkanspHeiit noreHuman. [loTenuman mnoss
TOUEYHOTO 3apsja.

Bropoii cemectp. Bonpoc 1
I. [lwonexrpuku. DieKTpHYeckoe moie B AU3IeKTpHKax. BekTtop nonspusaumu. Monekynsapuas
KapTuHa nojsgpu3auny. Mexanusmsl nongpusanuy. Binsiaue noiasipusaiiy Ha 2J1eKTPHYECKOE Toe.
2. CkangpHbelii NMOTOK BeKTOpa. DJeKTpocraTuueckas Tteopema [aycca. OO6heMHas NIOTHOCTH
3aps/10B.
3. Onepauus auseprennun. Teopema Octporpazackoro - Iaycca. OGbeMHas W MOBEPXHOCTHAS
MJIOTHOCTD CBA3AHHBIX 3aPSIOB.
4. IToBepXHOCTHAs IUIOTHOCTD 3apsiIoB. DNEKTPHYECKOE CMEIIeHHe, DIeKTPOCTaTHIECKas Teopema
["aycca npu HATHYMM AMINEKTPHKOB.
5. Ilpumenenne Teopembl [aycca K BEIMMCIEHHIO 3I€KTPOCTATHYECKHX MOJIEH: 110J1€ 3apsHKeHHOI
OeckoHeuHOI MIOCKOCTH, MOJE ABYX 3apsKEHHBIX KOAKCHAIBHBIX [THIHHIPOB.
6. Ilpumenenne Teopembl 'aycca K BBIYHCICHHIO 3JIEKTPOCTATHYECKHX MOJEH: JBE 3apsikeHHbIE
KOHLEHTpHUeCcKHe chepsl, 00bEMHO 3apsHKEHHBIH map.
7. YcnoBus Ha TrpaHMUE JIBYX JIHOJICKTPHKOB. 3aKOH MNpPENOMIIEHHS JMHHH 3IEKTPHYECKOIO
CMEILIEHHS.
8. DnekTpuyeckoe noje npoBoAHUKOB. [Tose ABYX 3apshkeHHBIX MapaIebHBIX mIockocTell. Kou-
JIEHCATOPBL. DIEKTPOEMKOCTb.

9. llocrosinupii snekTpudeckuii Tok. Juddepenunansuas popma sakona Oma. Mexanusm cymiect-
BOBAHHS [TOCTOSHHOTO TOKA.

10. ludpdepennmnansras popma sakona JHxoyns - Jlenna. [Mpasuna Kupxroga s pa3seTBIEHHBIX
ueneii. I[TonsitHe 0 cerHeToanekTpHKax.

11. Maruutnoe nosie B Bakyyme. Cuiibl B3aMMOICHCTBHS MapajUIebHBIX IPOBOJHHKOB € TOKOM.
Cuna Jlopenna. Bexrop maruutHo#i uaaykiun. Cuna AMmnepa.

12. 3akon buo - Caapa. 3axoH noiHoro Toka. MaruutHoe rose 6ecCKOHEYHO [UTMHHOTO MPAMOJIH-
HEHHOTO IMPOBOJHUKA C TOKOM.

13. 3akon buo - Casapa. 3akoH noiaHoro Toka. MaruuTHOE MoJie 3aMKHYTOTO BHTKA € TOKOM.

14. Marnutnoe none B pemectse. Marneruxu. Jua-, napa-, peppomarueTsk. HamaruuaeHHOCTS.
HanpsokeHHOCTE MArHUTHOTO NoJisi. MarHUTHEIE IPOHUIIAEMOCTE W BOCTIPHHMYHBOCTS.

16. Bropoe ypaBnenue Makcpeiuia. YCIOBHS Ha IPAHUIIE JABYX MArHETHKOB.

17. DOnexktpomaruuTHas upaykuus. . Ilepsoe ypaBHenue MaxkcBeina. SIBieHHe CaMOMHIYKIHH.
[TpaBuno Jlenua.

18. 3akon coxpanenus 3apsna. Cpase MeXKIy MarHMTHBIM NONEM M JBHKyIIAMHCA 3apsiaMu. Tok
cMenlenus. Tpetbe ypapHeHHe Makceela.

19. ¥pasuenus Makceenna B auddepeHunansHoi 1 HHTErpanbHOi Gopmax.

Bropoii cemecrp. Bonpoc 2
1. DnekrpomaruuTHele Konebanns. Mneansusiii koutyp Tomncona. DnekTpoMarHuTHEIE KolebaHus
B KoHTYpe Tomncona. Jlo6poTHOCTE KOHTYpAa.
2. DnekTpoMaruuTHeIe Konebanus B koutype RLC.
3. Ilepemennetii Tok B RLC-xouType. UMniesanc. Pesonanc HanpsokeHuii.
4. DeKTPOMATHUTHEIE BOJIHBL. DHEPrus ¥ MIOTHOCTH MOTOKA 3Hepruu. Bekrop IMoiitHura. YpasHe-
nue JI' AnamGepa. Pemenus BOIHOBOTO ypasHeHus. BoIHOBO#M BekTOp. DNeKTpOMarHuTHas NpHpoa
cBeTa.



5. l'eomerpuveckas ontuka. [Ipubnmkenns reoMmeTpuueckoit ONTHKH. 3aKOHBI OTPAKEHUS U IIpe-
nomnenus. [punuun @epma.
6. IMonspuzanus 3MeKTpoMarHUTHOM BosHbL. SBienne bprocrepa. MexaHu3M nojisipH3aliy CBETA.
MonoxpomaTuyeckuii U XaOTHUECKHIl CBeT.
7. Uutepdepentus ceta. Murepdepenus B Tonkux mieHkax. OnTuyeckas JUTHHA MyTH.
8. Jludpaxkuus csera. [lpunimn [Moiirenca. Ilpunmun [Moiirenca - @penens. OrpanuyeHus
®penens. 3ousr Openens.
9. Iudpaxums ot kpyrnoro aucka. ITatao Ilyaccona.
10. Incnepeus. Hopmansuas u anomanbHas aucnepens. [ornomenue ceera. Okpacka ten.
11. Tennoroe uznydyenue. PapHoBecHOe n3nydenue. XapakTepUCTHKH TEIJIOBOIO H3IYUEHHS.
12. AGcomoTHo yepHoe Telo. 3akon Kupxroda. 3akous Ctedana-bonsumana n Buna.,
13. Pacnpenenenne snepruu B cnexrpe abconoTHO yepHoro tena. @opmyna Panes-/Dxunca. Yibt-
padmonerosas katactpoda. Kranrosas runoresa u popmyna [Tnanka
14. dotoanexkrpuyeckuii 3¢gdekt u ero 3akonsl. Potonsl, OnbITe 1 Teopus KoMnrowa.
15. Mogens atoma Pesepdopaa. Toctynarer bopa. Daextpon B BoopogonoaobHom atome. KBanTo-
BaHME YHEPrHH AIEKTPOHA B aTOMe Bojopoja. CriekTp aToMa BOA0po/a.
16. 'nnotesa ae bpoiing. DKCnepuMEHTAIbHOE MOATBEPXK/ICHHE BOJTHOBLIX CBOHCTE MHKPOYACTHIL.
17. CooTHomenne HeonpeaeneHHocTed. CTaTHCTHYECKHH CMBICT BOJTHOBOH (PyHKIIHH,
18. Craunonapnas u HectaunoHapuas Gopmel ypapHenus Illpeaunrepa. Yactuua B noTeHUMHaNbHOIM
sMe.
19. I'naBrHoe, opOuTaNIBHOE, MATHUTHOE U CIHHOBOE KBaHTOBLIE yncna. Oneit [llTepua- [epnaxa.
20. T1puuimn 3anpera [Maymm. [lepuomyeckas cuctema snementoB. [lpasuno or6opa.
21. CocraB 1 XapaKTepHCTHKH aTOMHOTO sizipa. Mojenu atomuoro siyipa. Helirpuso.
22, Sinepuele cuibl. Macca M oHeprus cBsi3u s/ipa. Baaumocesizb Maces! B oHepruu. Jledext mace. 23,
SlnepHble peakilnu M 3aKOHBI coxpaHeHus. Peakuus nenenns saep. Llennas peakuus aenenus. Bujel
B3aumozeiicTBuii. Teopust [lupaka no HHTEpHpETaIIMH BAKyyMa.
24. CronkHoBeHHe M pacnaj vacTHil. Yactuuel ¥ antuyactuusl. KocMuueckne nyun. [Ipespauienus
U KiaccupUKaLms 1eMeHTapHbIX YacTul. Keapkn.

lpumevanue. DK3aMeHALMOHHbIE BOTIPOCHI COCTaBIIEHbl MO pedTHHr-KOHTpoisM. CtyaeHT BeiGupaeT
J1Ba IK3aMEHALMOHHBIX OHjieTa ¢ BOMpocaMH W OJHY 3a/lauy M3 rnepevuds 3aiay, BbINOMHEHHBIX UM (eif) B Te-
yenue cemectpa no CPC (pacuerHo-rpaduueckue paborst (PIP)).

3anaun K sK3ameHam

1. JlBe MaTepHaIbHBIE TOYKH JABHIKYTCS IO OKPYKHOCTH paguycoM 1,2 M COrflacHO ypaBHEHH-
SIM: <‘,1=A1+B1t+C|t2 " §3=A2+B1t+Cgt2, rjae: & u & — KpUBOJIMHEIHBIE KoopauHaTh, A= 8Mm, B|=
1.8m/c, C; = -0,5Mm+c, Ay=-1m, By =Im/c, Cr=1,2m+c”. OnpeenuTs JIHHEHHYIO H YITIOBYIO CKOpO-
CTH, TAHTEHI[HAJIbHBIE, HOPMAJIbHBIE, [TOJIHBIE H YTJIOBBIE YCKOPEHHS B MOMEHT COBMEIIEHHE TOYEK.

2. Touxa ABHKETCA MO OKPYKHOCTH paauycoM R =4 m. 3aK0H ee IBHIKEHHS BHIPAKAETCS YpaB-
HEHHEM S = A+Br2, rne A=8wm, B=-2 m/c* OnpenenuTs MOMEHT BPEMEHH /, KOT/Jla HOPMAJIBHOE yC-
kopenue Wn rouku pasro 9 m/c’. Haittu Moy ckopocti V, TanrenumansHoro Wr u nosmsoro W
YCKOPEHHil TOYKH B TOT )K€ MOMEHT BpeMeHH .

3. Touka jBHKETCs MO KPUBOIMHEHHON TPaGKTOPHH C MOCTOSIHHBIM TAHTEHIIHAIBHBIM YCKOpe-
uuem 0,5 m/c’, OnpeenuTs NOJHOE YCKOPEHHE TOYKH B MOMEHT BpEeMEHH t = 5 ¢ OT Hayana JIBHKe-
HHSl, €CTIH Pa/IMyC KPUBH3HBI TPAEKTOPHH B 3TOT MOMEHT BpeMeHn R = 2 M.

4. umaaap, pacnonokKeHHsIH FOPH30HTAIFHO, MOYKET BPAIIaTLCs BOKPYT OCH, COBMAfaloniei ¢
ockio uimHApa. Macca wammnapa m1=12 xr. Ha nuannap HaMoTaH mHyp, K KOTOPOMY TpHBS3aIH
rupio maccoii  m2=1 kr. C kakum yckopenneM Oyznet onyckatses rupsa? Kakosa cuna HaTsKeHus
LIHYpa BO BpeMsi ABH)KeHHsI THPH?

5. B cruiomHoM OHOPOHOM [IHCKE paauycoM R MPOCBEPIIIN CKBO3HOE OTBEPCTHE PAIHYCOM
R/2 ot ocu cumMeTprHH. Bo CKOJIBKO pa3 H3MEHHTCS MOMEHT WHEPILHH Tela OTHOCHTENILHO yKa3aH-
HOIt ocn?



6. Ulap ckarbiBaeTcsi ¢ HAKJIOHHOM MIocKoCcTH BhicoTol A=90 cM. Kakyio mHHEHYI0 CKOpoCTh
Oyner uMeTh map B TOT MOMEHT, KOI'/la OH CKAaTHTCS ¢ HAKJIOHHOM IUockocTH? MOMEHT HHepuuy
wapa J=0,4 m-R>.

7. Tlnatdopma B BHMIE AMCKa BpamaeTcs 1O MHEPLUMH OKOJIO BEPTHKAILHOH OCH ¢ 4acTOTOMH
m=14 mun™'. Ha Kparo riatopmel cTOMT YenoBek. Korja yenoBek nmepemelt B LeHTp MaaTHOPMEL,
4acToTa BO3pocHa A0 =25 mMuH. Macca genoseka m=70 Kr. Onpepenuts mMacey riathopmel.
MOMEHT HHEPLIMHU YeJIOBEKA PACCUNTHIBATE KAK IS MaTePHATBHOM TOUKH.

8. Omnpe/enuTh KHHETHYECKYIO SHepriio Whkp MocTynaTebHOro ABHKEHHS BCeX MOJIEKYI rasa,
Haxojsumerocs B cocyze obsémom V=5 1 mox pasnennem p=500 kIla. Onpenenuts MOISpHEIE Ter-
noémkoctd €', 1 C, 3TOro rasa, €ciii CUATaTh, YTO [OJIHAS KHHETHYECKAs YHEPTHs MOJIEKYJI 3TOr0

rasa B 1,666 paz npessimaet Wkp.

9. KakoBo IaBieHHe cMecH ra3os B konbe o6beMoM 2,5 1, ecin B Heil Haxogures 1017 MOJIEKYJT
kucmoponaa, 4-10" MOJTeKyT azoTa i 3,3-107 ¢ aprona? Temneparypa cmecu ¢ = 150 °C. Haiitu mo-
JASPHYIO Maccy CMECH rasa.

10. HekoTopkIii ra3 mpn HOPMAJIBHBIX YCIOBHAX HMEET MIoTHOCTE p = 0,089 kr/m’. Onpenennts
ero yJe/ibHbIe TEMI0EMKOCTH ¢, U ¢, . OnpesennTs H3MeHeHHe BHYTpeHHel sueprun AU storo ra-

3a 1pH U300apHYECKOM YBEJIHYEHHH €ro IUIOTHOCTH B [[Ba pasa.

11 TIeumuEKK, B3BEIIEHHBIE B BO3AYXe, HMEIOT Maccy m=10""r. Bo cKOIbKO pa3 YMEHBIIHTCS HX
KOHIUEHTPAL|A /1 TIPH YBeIHYeHHH BRICOTEI Ha Al = 10 M? Temneparypa Bozayxa 7'= 300 K.

12, Ha kakoit BeicOTe aaBlieHHe BO3yXa coctasiseT 60 % or naBneHus Ha yposHe mopsa? Tem-
neparypy BO3yXa CUMTaTh MOCTOSHHOW U paBHoii 0 ° C.

13. Monekynspubiit kucaopoa Maccoit m=250 r, umesiuuit Temneparypy 7= 200 K, 6bin1 agua-
GatHo cxkar. [Ipu atom Gbita copepiena paGora A =-25 kJ[x. OnpeneanTs KOHEUHYIO TeMITepaTy-
py 75 raza.

14. Asor mnorHOCTHIO pi=1.4 Kr/™M’ 3anuMaer obbeM V=5 i npu temneparype ;=27 °C. I'a3
aaMabaTHYECKN MepeBe/ieH B COCTOSHHE ¢ MIOTHOCTRIO p=3,5 Kr/M’. Onpenenuts TEeMIeparypy rasa
T, B KOHIIE epexo/ia H H3IMEHEHHE ero BHYTPEHHEH SHEPIuu.

15. lllap panuycom R 3apskeH OQHOPOAHO ¢ 00BEMHOM NIOTHOCTEIO p. Haiiti HanpskeHHOCT
nosist E jUis ToueK BHYTPH M BHE [apa.

16. ITnockuit BO3ymMHBIH KOHAEHCATOP MOAKMOYMIH K GaTapee, a 3aTeM OTKIIOMHIH OT HeE.
[locne sToro cABHHYIHM MIACTHHBI KOHAEHCATOPA, YMEHBIIHB PACCTOSHHE MEXIY MIAaCTHHAMH B 2
paza. Kak u3MeHHTCA: a) HEprus, 3armaceHHas KOHAeHcaTopom; 6) 3apsi Ha oOKIazKax KOHJEHCa-
TOPA; B) MJIOTHOCTh SHEPIHH IEKTPHYECKOT0 MO/ KOHAeHcaTopa?

17.3az0p Mexy oOknaakaMH MJIOCKOro KOHJIEHCATOpa 3allOJHeH BEleCTBOM ¢ MPOHHIIAEMO-
cThio € = 7 u yaensHbIM conpotusienueM p =100 'Om-M. Emkocts kouaencaropa C = 3000 nd.
Haiiti cuuty Toka yTeuku 4yepes KOHJIGHCATOP IIPH T04a4e Ha Hero Hanpsokenus U = 2000B.

18. Cuna Toka B nposojinuke conporusaenneM 20 OM HapacTaeT B TeueHHe BpeMeHH Al = 2 ¢ 1o
JHHEHHOMY 3aKOHY OT [p = 0 10 /pax= 6 A. OnpeaenuTs KoNH4ecTBO TemIoTsH (), BHIACIHBIIEECH B
3TOM [POBOJAHHKE 3a MEPBYIO CEKYHIY.

19. 1o Butky pamuycom R = 10 cm Teuer Tok / = 50 A. BHTOK MOMENIEH B OJHOPOIHOE MArHHUT-
Hoe none B = 0,2 Tn. Onpenenuts MOMEHT CHIIBL M, JieficTBYIOMIEl Ha BUTOK, €C/TH IIIOCKOCTh BHTKA
COCTABIISAET Yros ¢ = 60° ¢ THHUAMH HHAYKITHH.

20. B oznoii miiockocT ¢ 6eCKOHEYHO JUIMHHBIM MPSMBIM IIPOBOJIOM, 110 KOTOPOMY Te4eT TOK / =
50 A, pacnosiokeHa NpsAMOYroikHas paMKa TaK. YTO JiBe GOJbIIME CTOPOHB! €8 JTHMHOMN [ = 65 oM
napajuie/ibHbl IPOBOY, @ PACCTOSHUE OT MPOBOjAA 10 Omukaifieli 3 STUX CTOPOH PABHO €€ MIHpH-
He. KakoB MarHMTHBI MOTOK (b, IPOHU3BIBAIOIHI pamMKy?

21. IoTok sHeprun @, W3ITyYaeMBblii H3 CMOTPOBOTO OKOIIKA TUIABHITHHON Meun, pasen 34 Br. Onpete-
JIATH TEMITEPATYPY [eYH, eCIi IIOMAIb OTBEPCTHs S = 6 eM°.

22. Bo ckonbko pas sHeprus Gorosa (A = 550 um) Gonbie cpefHel KUHETHUECKOH YHEPIHH T10-
CTYNaTeIbHOTO ABHKEHHS MOJIEKYJIBl KHCIIOpO/a MpH TeMmepatype 17°C?



23. Ha moBepXHOCTb JIMTHS NaJaeT MOHOXpoMaTHueckmii cBeT (A = 310 um). Uto6s mpekpaTHts
SMHCCHIO DJIEKTPOHOB, HY)KHO MPHIOKHTE 3aJePAKHBAIOLLYIO Pa3HOCTh MoTeHuanor [/ we menee 1,7
B. Onpeznemats paboty Beixoaa A.

24. Onpe/eIMTh MAKCHMAJILHOE W3MEHEHHE [UIMHBI BOJHEI PH KOMITTOHOBCKOM PAcCessHHM: Ha
CBOOOHBIX ANEKTPOHAX; HA CBOOOIHBIX POTOHAX.

25.3emu1s BCJIICTBHE JTYUEHCITYCKAHUS B CPEJHEM €KEMHHYTHO TepsieT ¢ ruiomanu S = 1 m°
nosepxHoctd 5.4 kJUk sneprun. Ilpu kakoif Temmeparype aGCONIOTHO YEpHOE TENO M3MyHano Gbl
TAKOE K€ KOJMYECTBO SHEPrun?

26. Onpenenuts Macey otona uist: 1) k=400 um; 2) =4 um; 3)y -nyueit L =23 nm.

27. Tlpu ocBemeHnH BaKyyMHOTO (hOTOITEMEHTA MOHOXPOMATHYECKMM CBETOM C JUTHHOMN BOIHBI
A1 = 400 nm oH 3apspkaeTces 1o noTeHimana ¢ = 2 B. OnpesenuTs, 10 KaKOro noTeHuaia (2 3aps-
JHTCS (POTOAIEMEHT TTPH OCBEILEHIH MOHOXPOMATHYECKMM CBETOM C JUTHHOMN BOJHEL A; = 300 HM.

28. Jlasnenne p = 0,1 mklla MmoHOXpOMaTHYeCKOTrO cBeTa A = 600 HM Ha YEPHYIO MOBEPXHOCTD,
PacnoNOKEeHHYIO NepneHHKYIAPHO najaiomum mydaM. Onpeaenuts 9ncio N poToHOB, Magarommx
3a BpeMsi / =1 ¢ Ha MOBEepXHOCTS IIomaneio S =1 cM

29. OnpeeNuTh JUIMHY BOJHEL A, COOTBETCTBYIOMIYIO TPeTheH CHEKTPATLHON THHHH CepHH
Banemepa.

30. Ha audpakiuuosnyio pemeTky HOpMaIbHO NajaeT nyqok csera. Kpacuas munns (A=630 Hw)
BH/IHA B CIIEKTpe 3-10 mopsaka noj yriaom @=60°. Onpeaenuts:

31.a) kakas crieKTpaabHas JIMHAS BUIHA 10J THM XKe YIIIOM B criekTpe 4-ro nopsaka;6) kakoe
YHCJIO IITPUXOB HA | MM JUTHHBI UMeeT AN(PaKIHOHHAs PelIeTKa.

32. Ha MBUILHYIO IJICHKY € [TOKa3aTeseM npenaomienns #=1,33 najaer no HopMamtu MOHOXpoMa-
THYECKHIT CBET ¢ AHHOM BOJHBI A=0,6 MKkM. OTpakeHHBIH CBET B pe3ysbTare HHTEp(EPEHIMHN HMe-
eT HauboIIbIY10 ApKOCcTh. KakoBa HaMMEHbINAA BO3MOKHAS TOIIMHA TIEHKH diin?

33. YactHua B NOTEHIMANBHON fAMe HAXOMMTCS B OCHOBHOM cocTosinuH. Kakoa BepostHocTh W
HAXOJKACHHS YacTHIIBL: 1) B cpeHeli TpeTH aMbl; 2) B KpaiiHeil TpeTn samel?

34. Jlyu cBeTa, najaiomuii Ha NOBEPXHOCTH KPHCTALIA KAMEHHOM COJIH, MIPH OTpaykeHHH MaKCH-
MaJIbHO TIOJIAPU3YETCS, €CIH YToJl afeHus i paBen 57",

35. Ha npo3paunyro audpakiMOHHYIO PEmIeTKy ¢ nepHoaoM d = 1,50 MKkM majaer HOPMAJILHO
MOHOXPOMATHYECKHH CBET ¢ JIMHHOH BOJHBEI A =530nM. Haiitu: a) HauGomsmmnii nopsiox m
TIABHOTO M pakuMoHHOro Makcumyma; 6) Yron andpakuuu ¢, riaBHoro (uppakiHOHHOTO

MaKCHMyMa HaubOosIbIIero nopsaka.
36. Kakyio ycKOpsIOIIYIO pasHOCTh MOTEHIHANoB U MOJDKeH NPOWTH 2JEKTPOH, YTOOK JUTHHA
BOJIHBI ¢ bpoiins A 6s11a pasua 0,1 Hm?

Ouenka pPeieHAs NPpaKTHYECKHX 3a/1a4.
Jns 3aKperUieHus IMPaKTHYeCKOro marepuasa u yI‘J'IyGIIEHHSl TECOPETHYECCKHX 3HAHHH Mo pasje-

JlaM JIMCIUIIAHBL « PH3MKa» BBINOITHAIOTCH NpakTHYCCKHE 3alaHus U PEIIEHUE 3a/laY ¢ PaCKpPBITHEM
ﬂpHKHa,[[HOﬁ 3HAYHMOCTH OHCIHUIIIHHBI.

Ne Bux pabothi ITpogomxuTenbHOCTE
1 [Ipenen MTENLHOCTH BBINOJIHEHHS 38/laHHs 20— 27 mun
2 BHecenne ucnpasneHuii B BHINOIHEHHOE 3a/laHue Jlo 2 MuH.
3 KomMeHnTapuu npenogasarens Jlo 1 mun
Hroro Jo 30 mun.

IMokasarenu, KpUTEPHH M WKAJA OHEHHBAHHS KOMICTEHUHH TEKYUIEro KOHTPOJS 10
yuebnoii qucunnianae «Ouznka»

Texymmit xoHTpONL 3HaHMIA, corfnacHo «[loNoKEeHHIO O PeHTHHIOBOI CHCTEMEe KOMILIEKCHOM
OLEHKHM 3HAaHUH cTyAeHTOB B Bal'V» B pamkax u3yueHMs: AHCHHIUIHHBI «DH3HKa» Npeanosaraet
BEITIO/THEHME 3a/IaHUH, OLIEHHBAEMBIX B 6ajllaX, CyMMHPYEMEIX B TeYEeHHE CeMecTpa.



Maxkcumanbnas cymma Gainos, Habupaemas CTYICHTOM B TeYeHHE ceMecTpa o AucumminHe «du-
3uka» pasaa 100

OueHka B
fannax

OueHka 1o mxasne

obocHoBaHue

Yposeus cop-
MHPOBaHHOCTH
KOMIIETeHIH i

91 - 100

«OTIuaHO»

Teopernueckoe conepikanue Kypca OCBOEHO
nosHocTelo, Oe3 mnpoGenos, HeoGXoHUMBIE
NPaKTHYECKHE HaBbIKM paboThl ¢ OCBOEHHBIM
MaTepHalioM Cc(OopMHpPOBaHbI, BCE Mpeay-
CMOTpPeHHBIE rporpamMmoii obyueHus yueb-
HBIE 3a/laHHs BbINOJIHEHBI, KAYECTBO HX Bbl-
MOJIHEHUA OLIEHEHO Yucaom Ganos, 61aH3KUM
K MaKCHMabHOMY

Buvicokuit  ypo-
6eHb

74 -90

«Xopouio»

Teopetnueckoe comepixanne Kypca ocBOEHO
MONHOCTBIO, Ge3 npobesnoB, HEKOTOpPLIE Tpak-
THYECKHE HaBbIKM PaboThl C OCBOEHHBLIM Ma-
TepHajaoM  cOpPMHPOBAHLI  HEAOCTATOUYHO,
BCe MpeAyCMOTPeHHbIE NporpamMmoii obyue-
HUA ydeOHbIe 3a/laH1s BLINOIHEHb], KA4eCTBO
BBITIOJIHEHHS HH OJIHOIO W3 HHUX HE OLEHEHO
MHHHMMAJIbHBIM 4HCIOM GajlioB, HEKOTOpbIE
BH/IBI 3a]aHHH BBIMOTHEHBI ¢ OLIHOKAMK

Hpoosunymerii
yposens

61-73

«¥Y 1OBAETBOPHTEIBHOY

Teopernueckoe cosiepkanne Kypca OCBOEHO
4acTHYHO, HO npobesbl He HOCAT CyuiecT-
BEHHOI'O XapakTepa, HeoOXOAMMBIE MNpPaKTH-
YECKHE HaBbIKM paboThbl ¢ OCBOEHHBIM MaTe-
pHAJIOM B OCHOBHOM c(opmupoBaHbl, Gollb-
WHHCTBO  MPEIYCMOTPEHHBIX MPOrpaMMoii
obyuenns  y4yeOHBIX 3a/aHMii  BHINOIHEHO,
HEKOTOPbIE M3 BLITIONHEHHBIX 3a/laHMil, BO3-
MOJKHO, COJlep:KaT olMOKH

Hopozoswiii
ypoeens

Menee 60

«HeynosnersopurenbHO»

Teoperuueckoe comepikane Kypca He oc-
BOEHO, HEOOXOMMBIE MPAKTHYECKHE HABLIKM
paboTel He chOPMHPOBaHbI, BBINOIHEHHbIE
yueOHble 3a71aHuns colepxkar rpy6bie oubku

Komnemenuyuu
He cihopmupo-
eamol




