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1. HEJIM OCBOEHUA AU CHHUIIJIHMHBI

Heasimu ocBOeHUS AUCUUIUIAHET «Du3nkay spiagercsa obecnedyenue Oyayllero cnenuanm-
cTa Hay4yHOIl Qu3HyecKoi 6a30i, Ha KOTOPOH B BRICIIEH TEXHUYECKOW IIKOJNE CTPOMTCS 0o0Ie-
WH)KEHEpHas H crienualibHas noaroroska. [locnenoBatenbHoe u3ydeHue (GU3HMKH BeIpabaThIBAET
criequpuyecKuii METOJ MBIIIICHHUS, (PU3NYCCKYI0 MHTYHLHMIO, KOTOPBIC OKa3bIBAIOTCA BEChbMa
MJIOAOTBOPHBIMM M B ApyruX Haykax. CrenuaaucThl, MONyuuBIIHEe (DU3MKO-MaTEMaTHUECKOE
o0pa3oBaHHe, MOTYT CAMOCTOSATENBHO OCBAUBATH HOBbIE TEXHHUUYECKUE HANpaABJICHHA, YCHECIIHO
paboTaTh B HUX, JIETKO MEPEXOJUTH OT pPelIeH s OJHUX 3a/1a4 K JIPYruM, UCKaTh HECTaHIapTHbIE
¥ HETPaJUIMOHHBIE MTYyTH, YTO OCOOEHHO aKTyalbHO s podeccHoHaIbHOH MOOMIBHOCTH Crie-
[MAJIUCTOB B YCJIOBUSAX YCKOPEHHOIO PA3BUTHS TEXHUKH H TEXHOJIOTHH.

B nporecce ocBOeHMS JaHHOH AMCLHUIUIMHBEI CTYAEHT (OPMUPYET M JIEMOHCTPUPYET clie-
AYIOILHE 0buje-npogeccuonaIbHble KOMRemeHyuu:

® criIocOOHOCTBIO pellaTh CTaHJapTHEIE 3aa4yu MpodeccuoHaNIbHON AeaTeIbHOCTH Ha 0C-
HoBe MH(pOpMaUMOHHONH B OuOnuorpadguueckoit KyabTYphl ¢ NPUMEHEHHEM HH(OKOMMYHHUKa-
IMOHHBIX TEXHOJIOTHH H C YYeTOM OCHOBHBIX TpeOoBaHHN HH(pOpPMALMOHHOH Oe30macHOCTH

(OIIK-2):

Jagaun ITHCHHILIHHBL:

® TeopeTuyecKas MOATrOTOBKa B o0iacTH (U3HKH, MO3BOJAIOMAs Oy AyIIHM HHKEHEepaM
OPUEHTUPOBATECS B MOTOKE HAy4HOW M TeXHHYeCKOH uH(opmaluu, obecrieuuBas UM BO3MOK-
HOCTB MCIIOJIL30BaAHMA (l)I/[3H'-IECKHX MNPUHIHUIIOB B obnacTax CIielaaIn3almii;

* (opMUpOBaHME HAYYHOTO MBIIIICHHUS, B YACTHOCTH MPABHIBHOTO TOHUMAHHUS IPAHHIL
IPUMEHUMOCTH Pa3InYHBIX (PU3UYECKUX NOHATHII, 3aKOHOB, TEOPUIl U YMEHUsI OLIEHUBATE CTe-
MMEHb JOCTOBEPHOCTH PE3YIBTATOB, MMOJIYUYEHHBIX C TOMOIIBIO SKCIIEPUMEHTAIBHBIX MJIM MaTEMa-
THYECKHUX METOJIOB HCCJIEI0BAHMS;

e BpIpadOTKA IPUEMOB U HABBIKOB peLIeHUH KOHKPETHBIX 3a/1a4 U3 pasHbIX obacteit Gu-
3MKH, TOMOTalolIMX CTYJAEHTaM B JajJbHEHIIEM pellaTh HHKEHEPHBIE 3a/1auH.

® O3HAKOMJICHME CTYIEHTOB C HAYYHOI anmnaparypoii 4 BeipadoTka y HUX HavYaJlbHBIX Ha-
BBEIKOB IIPOBE/ICHUS IKCIIEPUMEHTATBHEIX HAYYHEIX HCCIICI0BAHUI PA3IMUHBIX (PU3HYECKUX 5B-
JICHUH M OLEHKH IMOrpeLIHOCTeNd H3MEPEHHUIH.

2. MECTO JHCHHUIIJIMHBI B CTPYKTYPE OITIOII BO

BakHas 1esb Beiciiero o6pa3oBaHusi — MOMYYHTh HAYYHOE MpECTABIEHUE O MPUPOJIE U
MeTofax ee nosHanus. Pu3nKa Kak Beyllas HayKa O MPUPOJE MIPaeT IJIABHYIO POIb B JHOCTH-
KEHNH TOH Les. OHa OTHOCHTCS K AMCIMIUIHHAM 0a30BO YacTH U 3a/[aeT HAUaj0 aarOPUTMY
MHKEHEPHO-TEXHUYECKOTo 00pa3oBaHUs BCEX HAIPABICHHI TOATOTOBKHM, W B YaCTHOCTH, pa-
AMO3IeKTPOHUKH. [0 cofepkanuio 1 HayYHBIM METOJaM HCCiIelOBaHus (PU3HKa, KaK CPeACTBO
00pa30BaTeIbHOrO0 ¥ BOCIHTATENBHOIO BO3ACHCTBHUS, [OMOTAeT PA3BHUTHIO YMCTBEHHBIX CIIO-
cobHOCTeH, (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHHS M BOCIHTAHMIO XapakTepa IIpH JOCTH-
KEHHUH LIEJH.

B COBpeMEHHOM €CTeCTBO3HAHMH MPHUHAT MATEMATHUYECKHIl S3BIK OOLIEeHHs, 0OMEHA HH-
(popmannu, ananusza u T.0. JIng yCHEmIHOrO OCBOEHMS Kypca (BH3MKH CTYIEHTaM HeoOXOJHMO
3HATh CIIENYIONIME pa3/IeNbl BBICIICH MaTeMaTuKK: AuddepeHnatbHOe U MHTErpaIbHOe HCYHC-
nexue, grpdepeHIantbible ypaBHeHHs, aHATHTHYECKYIO TEOMETPHIO H JHHEHHYIO anredpy, ps-
JIbl, SNIEMEHTBI BEKTOPHOIO aHAIN3a, (PYHKIHH KOMILIEKCHOTO 11EPEMEHHOrO, JIeMEHTHI TEOPHHU
BEPOATHOCTEN U MaTEMATHUYECKOW CTATHCTHKH.



3. KOMIIETEHIHHWHU OBYYAIOHIEIOCsl, ®°OPMUPYEMBIE B PE3VYJIbTATE
OCBOEHMUSA JUCUHUIIJIMHBI (MOYJIS)

[TocnenoBarensHoe H3ydeHHe (H3UKU BhIpabaTeIBaeT crelM(HYSCKHH METO MBIIIIEHHS,
(bu3MYeCKyI0 MHTYUIMIO, KOTOPHIE OKa3bIBAIOTCS BEChMa IUIOJOTBOPHBIMU M B JAPYTHX HayKax.
CneumanvcTel, MOMYYMBHIME IIMPOKOEe (PH3MKO-MaTeMaTH4yecKoe oOpa3oBaHME, MOTYT camo-
CTOATENIBHO OCBAMBATE HOBbIE TEXHUYECKHE HAMpABICHMS, YCIeHO paboTaTe B HUX, JIETKO Iie-
PEXOUTh OT PELICHUS OJIHHUX 3aj1a4 K PELICHHIO APYIUX, MCKATh HECTAHJAApPTHBIE U HETPaULIU-
OHHBIE TIYTH, YTO OCOOEHHO BaKHO /1 MpodeccnoHanbHON MOOUILHOCTH CHELUATUCTOR B yC-

JIOBUSX YCKOPEHHOT'O Pa3BUTHA TEXHUKH.
B pe3yiabTate OCBOeHUs JUCHHMITIMHBI O0yHaIOUUHCS TOJDKEH:
3HaTh MOIIOKEHHS U MMOHATHS KJIAacCHYecKOi (PU3NKH, KaK OCHOBBI HH()OKOMMYHHKAITHOH-

HEBEIX

texnonoruit (OITK-2).

Ymern: pemath cTaHIapTHEIE 3aavyd €CTECTBEHHOHAay4HOU o0iiacTh 3HaHUM, HEoOXO0aH-
MBIX JU1s mpodeccuonanpHoil geatensHoctH (OITK-2).
Buaners: nHpopMauunoHHoi n dubnunorpapudeckoi KkyapTypoit (OITK-2).

4. CTPYKTYPA U COOAEP KAHUE JUCHUITJIUHBI
Ob1uas TpyA0EMKOCTh AUCHHUILIUHDBL cocTaBsgeT 10 3auéTHpIX eauHull, 360 yacoB

CTpyKTYpa JIHCUMILTHHBI
Ne | Pasgen (tema) mamc- Buaer  ydue6HOil  pabothl, |O6BEM dopma  Te-
/11| THTLTHHBL BKIIOYAs ~ CaAMOCTOATEIIBHYIO \yqeGHoi | Kyluero
, paboOTy CTYACHTOB U TPYAOEM- \haGorhl, ¢ KOHTpOIISA
= KOCTb (B qacaz) IIpUMeEHe- | ycleBae-
§ = = § i g-_ E N i HUEM HH- MOCTH,
. 8 g gl g E g g g g o |& TepakTHB- | popma
£l = B = E 3 89 88 G E HBIX METO- IIPOMEXKY-
2 % = 3l &7 L§ = 0B (B TOYHOH aT-
S| E |5 | ¥ gacax / %)| Tecrauuu
| [Paspen 1. MexaHuka 1 119 18 8 10 5 9/25
Tema 1. Mexanuka. Mo 1 | 1-2 28 nepearre-
JeKyaapHas pu3nka cTauus
Tema 2. Dnementsl Bek4{ | [ 1-2 [ 4 2 2 | 2/25
TopHO# anreOpel. Knhe-
MaTHKa MaTep. TOUYKH
Tema 3. OnekrpomarHe- 1 | 3-4 28 nepearre-
THU3M cTaums
Tema 4. Jlunamuka no4 1 |34 |4 2 i 1 2/25
CTYNaTe/IbHOro  JABHIKE-
HWUSl MaTepuanbHOM TOY-
KH W TBEpPIOro TeJsa
Tema 5. Konebanus, son | 5-7 28 nepearre-
Hbl crauus
Tema 6. MexaHuka tBep{ 1 | 5-7 | 6 2 4 2 3/25  [PeliTuHr-
Joro Tena. 3aKOHbl CO- KOHTpoJIb Nel
XpaHeH!s B MeXaHHKe.
Tema 7. OnTuka I |89 28 nepearre-
crauus
Tema 8.  Mexanuka 1 |89 |4 2 2 1 2/25
CIUIOLIHBIX Cpel
Tema 9. OcHoBhble monsd 1 | 10-11 32 rnepearre-
THs aTOMHOM (pU3HKH crauus
2 |Pasnen 2. Monekynspuas 1 | 10-18] 18 10 |8 4 9/25
(pusuka. TepmoanHamuka




[Tponomkenue TabauLLbl

Tema 1. Meroasl uzyue4 1 | 10-11| 4 2 2 1 2/25
uust cuctem. MKT. Cra-
TUCTHUYECKHI MeTod HCH
CJIe/IOBAHHUS CHCTEM
Tema 2. Tepmoamnamu- 1 | 12-13| 4 2 2 1 2/25  |PeiiTuHr-
ueckuit merox. [lepsbiid KOHTpOIb No2
BAKOH
Tema 3. Durtponus. Bro{ 1 | 14-15| 4 2 2 | 2/25
Ol 3aKOH
Tema 4. Dnementsl ¢uzu- 1 | 16-17| 4 2 2 | 2/25 Peditunr-
HeCKOH KHHETUKH KOHTpoNb Ne3
Tema S. Peanshble razer | 1 | 18 2 2 - - 1/25
Hroro 1 1-18 | 36 18 |18 153 18/25 [lepearre-
CTalMs.
DK3aMeH
3 |Pasgen 3. DnekrtpoMarte 2 | 1-7 14 - |6 6 5/25
TH3M
Tema |. Dnextpocratuka |2 | 1-3 | 6 - |12 2 2/25
Tema 2. [ToctosiHHbIN TOK| 2 | 4 2 = |2 2 1/25
Tema 3. Marnerusm 2 |57 |6 - |2 2 3/25  |Peiitunr-
KoHTpob Nel
4 |Pazpen 4. Konebauna) 2 | 8-10 |4 - |4 8 2/25
BOJIHb!
Tema 1. Mexanuueckuel 2 | 8 2 = |2 4 1725
KonebaHus
Tema 2. Dnextpomaruut- | 2 | 9-10 | 2 - |2 4 1/25
Hble KosebaHUs W BOJIHbI
5 [|Paznen 5. Onrtuka 2 |I1-14 | 8 - |8 8 4/25
Tema 1. I'eomerpuueckas 2 | 11 2 - |2 2 1/25 PeiTunr-
ONTHKA KOHTpOIb No2
Tema 2. Unrepdepenums 2 | 12 2 |2 2 1/25
cBeTa
Tema 3. Indpakuns cseq 2 | 13 2 - |2 2 1/25
Ta
Tema 4. lucnepeus ceera 2 | 14 2 - |2 2 1/25
6 |Pazgen 6.0OcHoBHble 104 2 | 15-18| 8 - - 5 4/25
HATUA aTOMHON (PHU3UKH
Tema 1. DnemenTsbl kBaH- 2 | 15-16| 4 - |- 2 1/25
TOBOH ONTHKH W KBAHTO-
BOM MEXaHWKH
Tema 2. OcHOBHbIE MoHA- | 2 | 17-18| 4 - |- 3 1/25 PeiiTunr-
st PU3MKK TBEPAOTrO KOHTpOb Ne3
Tena, aTOMHOTO Aapa H
S/IeMEHTapHBIX YacTHIL
HUroro 2 | 1-18 [ 36 - |18 27 18/25 DK3aMeH
Bceero 1-2 72 18 | 36 180 36/25 [lepearre-
cTauus.
DK3ameH




TemaruuecKni MJIaH AACHHNIHHBI

I. Mexannka

1. Beeaenue. [1peamer ¢uznku. MeTtosbl (GU3NUECKOr0 HCCIIEA0BAHMA: OIBIT, FTMIIOTE3A,
JKCIIEpPUMEHT, Teopusl. Baxkueiimue stanel ucropuy Gusuku. Pons GU3HMKM B pasBUTHH TEXHUKH
1 BIMSHHME TEXHUKH Ha passuTHe Qusuku. Ponb Ghu3nku B craHOBIeHUH HHKeHepa. CBsa3pb (u-
3UKH C IPYTHMH HayKaMu. YCIleXH COBPeMEHHOH (pu3HKH.

2. HekoTopble cBe/ieHHs U3 MaTeMaTHkH. Pomnp MaTeMaTHKH B U3yueHUH (u3uku. OyHKIHHN
¥ X npousBojHeie. MHTerpupoBanue, O cMbICiie MPOU3BOJHON M MHTErpajia B NMPUIOKEHUH K
(bu3MYecKuM 3a7a4aM. DIIEMEHTHl BEKTOPHON anredpel: Onpe/ie/ieHHe BEKTOpa, CIIOKEHHE BEK-
TOPOB, YMHOJKEHHE BEKTOPOB, MU depeHnupoBanie BeKTOPHEIX BennunH. [nddepennnansubie
ypaBHEHHS. DIIeMEHTApHEIE CBEIEHUS U3 TEOPHH BEPOSITHOCTH.

3. KunemMatuka mocTynarejapHoro jBmkeHus. KnHemaTnka kak pasjaen MexaHukH. Mexa-
HHYECKOe JBIKEHHE Kak npocTeiimas ¢opma JBUKeHUsS MaTepuu. MartepuanbHas ToYKa (4yac-
tuua). Cucrema orcuera. Muepuunanbueie cucremMsl otcueta. Paguyc-sexrop. [lpununn otHoCH-
tensHocTH [amumes. TpaekTopus. Paauyc KpuBH3HBI TpaeKTopuu. JIuHelHas CKOpPOCTb H JIH-
HeitHoe yckopenne. TaHreHnuanbHOe W HOpMasbHOE ycKopeHMs. CBs3b MEKy JIMHEHHBIMU U
YIJIOBBIMHM KHHEMaTHYeCKMMH BeruduHaMu. [locTynarenbHoe ABHIKEHHE TBEPAOTO Tea.

4. JluHaMHKa MMOCTYNaTeILHOro ABWKeHUd. JInHaMuKa Kak pazaen mexaHuku. [leperiii 3a-
KOH HprOTOHA 1 MOHSTHE MHEPLHATLHOM CHCTEMBI oTcueTa. BTopoit 3akoH HeioToHa M noHsTHE
CHITBI, MACCHI M UMITyJIbCa. Y paBHEHHE JBMKeHHA. TpeTuit 3axoH HeroTOHA M TIpesesbl ero npu-
MeHUMOCTH. HenHeplnaibHble cHcTeMbl oTcueTa. AGCOMIOTHEIC B OTHOCHTENIbHBIE CKOPOCTh H
yekopenue. Cunbl uHepuuu. Llentpobexnas cuna. Cuna Kopunonuca. Cucrema MarepuaibHbIX
touek. LlenTp unepruu (ueHTp mMacc). Teopema 0 ABMIKEHUH LIEHTPA HHEPIHH.

5. BpamiarenpHoe ABykeHHe TBepaoro tena. [loustue abeconmoTHOro TBEpAoro Tena. Mo-
MeHT cuibl. MoMeHT uMnynbea. MomeHT uHeprus. Teopema IllTelinepa. Y paBHeHHEe MOMEHTOB
(CBsI3p MOMEHTA HMITYJIECA ¢ MOMEHTOM CHJIBI). Y paBHEHHE BpalaTeIbHOTO ABHKEHHS TBEPIOTO
TE€Ia OTHOCHTECIBHO HCHO,[[BI/I}I{HOIE OCH. Kunetuueckas SHEPTrHA BpElII_[aIOLLICFOCSI TBEP,[[OI"O Tena.
['upockonuyeckuit a3¢pdext. CBoOOIHBIE OCH.

6. 3aKOHBI COXpaHEeHHS. 3HAUYECHHUE M COJIEPIKaHUe 3aKOHOB COXPaHEHHS B MEXaHUKE. 3aKOH
coxpaHeHus ummyiasca. OJHOPOAHOCTH MPOCTPaHCTBA. PeakTHBHOE JIBMIKEHHE. 3aKOH COXpaHe-
HHUS MOMeHTa umnyiabsca. M3otponus npocrpaneTea. Pabora, sHeprus, MomrHoCTh. CBSI3b MEKIY
NOTEHUMAIBHON sHeprueit u cuinoi. [lonstue curosoro nons. KoHcepBaTHBHBEIE U HEKOHCEpBa-
THBHBIE CHJIBL. 3aKOH COXpPaHEHHUS dHepruu B Mexanuke. OpHopoaHocTs BpeMeHH. KoHcepra-
THBHAsl U TUCCUTIATUBHAS CHCTEMBI.

7. DeMEHTH MeXaHUKH JKUAKocTeld U razos. O01He cBOMCTBA KHAKOCTEH U razos. Ypag-
Henue aApwxkeHus B popme Diinepa. Tone ckopocrelt, nuHUN U TpyOKH TOka. YpaBHeHHe Hepas-
peIBHOCTU. YpaBHeHue bepHyman. Cuctema ypaBHeHHH raszofauHamMHuku. Bsskoctb. Teuenue
Bsa3koi skuakoctu. Dopmyna Ilyaseitns. JlamuHapHblii U TypOYIEeHTHBIN pPEKUMBI TEUCHMUS.
Llupkynsuus ckopoctu. [loTeHIManbHOe M BUXpeBOe ABMKEHHUS. [IBH)KEHHE TeJl B KHIKOCTAX H
razax. Teopema JXXyKkoBckoro.

8. DieMeHTHI cnenuanbHOH TEOPUH OTHOCHTEIBHOCTH. [IPHHLIMI OTHOCHTENLHOCTH DiHH-
mreiina. Pone ckopoctn ceerta. IToctynar noctostHeTBa ckopoctu cBeta. [Ipeobpasosanus Jlo-
penua. JIopeHueso cokpauieHue JUIMHBI M 3aMe/IeHie BpeMeHH. [ paHulia IpUMEHUMOCTH Ki1ac-
CHYECKOH (HBIOTOHOBCKOM) MEXaHHUKH.

IT . OcHOBbBI MOIEKYIAPHOIT GH3NKH H TEPMOAHHAMHKH

9, MOHCI{VHHDHO-KPIHETHHECK&FI TEOpHA WICaJILHOIO rasa. OC-HOBHBIC ITOJIOKCHUS MOJIEKY-
JIIPHO-KHHETHYECKOM TeopuH BemmecTBa. MUKpO- 1 MakpocoCTOsHUS cucTeMbl. Makpockonuye-
ckue napametpsl. [lonsrue ujaeansHoro raza. MonekyisipHO-KHHETHYECKOE TOJKOBAHHE TeMITe-
parypel. HYucno crenenel ¢cBoOOABl MOJIEKYIBl. BHYTpeHHsS HEprus uaealbHOro rasa. 3akoH
paBHOpACIIpe/Ie/ICHUs] IHEPTHH O CTENeHAM cBoOoakl. JlaBneHue ra3a ¢ TOYKH 3pEHHS MOJIEKY-




JApPHO-KUHeTHYecKOH Teopuu. OCHOBHOE YPAaBHEHHE MOJIEKYJISPHO — KMHETHYECKOH TEOPHH.
YpaBHeHHE COCTOSIHUS UIeanbHOro rasa (ypasHenue Knaneiipona — Menzeneesa) .

10. DaeMeHThLI KJIACCHYECKON CTATUCTHUKU. [IMHAMUYECKHE M CTAaTHCTHYECKHE 3aKOHOMep-
HocTH B pusuke. CTaTUCTHYECKUIA MeTO HceaenoBanus cucteM. PasoBoe MpocTpaHCTBO, Baso-
Basg Touka, (azoBas sueiika. [Toustue o GpyHkumMu pacnpeneneHus. CTaTUCTUYECKOE YCpeTHE-
uue. Pacnpenenenne Makcgenia (pacrnpeleieHue MOJeKy o abCOMIOTHRIM 3HAYEHUAM CKOPO-
ctn). Cpennue ckopocTH Mosekyn. bapomerpuueckas ¢opmyna. Pacnpenenenue bonsimMana.
Pacnipenenenne Makcgesuia — bosblmana.

11. Peansnbie ra3pt. CHIIBI MEKMOJIEKYISIPHOTO B3aUMOJIeHCcTBUA B razax. Y paBHeHue Ban-
nep-Baanbsca. M3orepMbl peanbHoro rasa. MeracrabunbHele coctosiHust. Kpuruyeckoe cocTos-
Hue. BHyTpeHHss dHeprus peanbHoro rasza. dpdekt Hxoyns — Tomcona. Cixinkenue ra3oB u 1o-
JTY4eHUE HU3KHUX TeMIlepaTyp.

12. CpoiicTBa ujakocTeil. XapakTepHCTHKA JKHIAKOTO cOCTOsHUS. CTpoeHHEe JKHUIKOCTEH.
Bawxuuit mopsanok. [TopepxnoctHoe HaTspkenue. CHITbL, BO3HUKAIOLIME HA KPUBOH TIOBEPXHOCTH
xuakoctu. Gopmyna Jlannaca. YenoBust paBHOBecHs Ha rpaHule AByX cpeia. Kpaepoii yroi.
CmauuBanue. Kanusisipaeie sBieHus.

13. CoiicTBa TBepbix Tejd. AMOpdHBIE H KpUCTaUTHUeckde Tena. Kpucranauueckas pe-
merka. JlanpHuil nopsgok. Ynpyras u mnactudeckast gedopmaumu. 3akon I'yka. Jledexter B
Kkpuctauiax. KuaKue KpucTalsl.

14, ®a3osbie paBHOBecHst U da3oBbie nepexoibl. Pasbl BeuiecTBa. YCIOBHS pPaBHOBECHS
¢a3z. Ucnapenue u xonaeHcauus. Ilnapnenne u kpucraanmszauus. YpasHenue KianelipoHa —
Knaysuyca. ®a3oBas quarpamMMa (quarpamMma coctosHus). TpoiiHas Touka.

15. DnemeHThl Teopuu croikHoBeHUH. ITonsitue cronkHoBeHMS. YIpyroe ¥ HeEympyroe
cronkHoBenus. [IpuniensHoe paccrosuue. Paccessnue yactui. Cpeasist [JuiHHa ¢cBOOOIHOTO MPO-
Oera. [IpunuMI JeTaIBHOrO PABHOBECHSI.

16. DnemeHTHl pu3nueckoil kuneTHkH. [TonsTHe 0 Pu3Mueckoit knHeTnke. HepaBHOBeCHbBIE
cuctemsl, Bpems penakcauun. Spnenus nepenoca. [lupdysus. Koapduunent nuddyzuu. Ten-
nonpoBogHOCcTh. Koadduuuent tennonpoognoctu. Baskocts (BHyTpenHee Tpenue). Koaddu-
LIMEHT BsA3KOCTH. JIMHaMHuUecKast U KWHEMaTH4ecKas BSI3KOCTh.

17. IlepBoe Hayano TepMoaAHHAMUKHU. CTATHCTHUCCKHMH W TEPMOIMHAMHYECKHH METOJIHI.
Tepmonunamuueckas cucrema. Tepmoaunamuueckuit npouecc. OCHOBHEIE TEPMOIHHAMUYECKHE
MOHATHS: BHYTPEHHsS 3Heprus, paboTa, teriora. opMyIupOBKH MEPBOr0 Hayala TepMOJAMHA-
MHUKH. YpaBHEHHE MEePBOro Havajaa TepPMOAMHAMUKH. TerioéMKOCTh. 3aBUCUMOCTD TEeIIOEMKO-
CTH MAeaJbHOrO rasa or suja mpouecca. @opmyna Maitepa. Pabota, coBepinaemas razom mpu
u3omnporeccax. JHTanbnus (Ternsosas ¢GyHKUUs). AguabaTHueckuii mnporecc. TernmoéMKoCTh
TBEPIABIX TEII.

18. Bropoe Hayano TepmMoauHaMuKH. PaBHOBeCHEIE M HEpAaBHOBECHBIE COCTOSHHS CHCTe-
Mbl. O6patumele u HeoGpatumble npouecckl. Kpyrosoii nporecce (unki). @opMyIupoBKH BTOPO-
ro Hayasa repmoauHaMuku. Llukn Kapuo u ero KIIJ] a1 naeansHoro rasa. TensioBele jgBUrare-
M ¥ XonoauibHele MamuHel. Makeumaneueiid KITJ[ terntoBoro apurarens. Durponust. CraTu-
CTHYECKHH BeC (TEPMOJMHAMHYECKAs BEPOSITHOCTE). 3aKOH Bo3pacTaHus sHTponuu. CTaTHCTH-
YyecKoe TOJIKOBaHWE BTOPOro Havyasla TepMOJIUHAMUKH.

ITI. DaekTpHUYeCTBO H MATHETH3M

19. DnemenTel Teopuu nous. CkansgpHele ¥ BEKTOPHEIE 10Jis B Gusuke. ['pajMeHT cKasp-
Horo nojs. Jluseprenuns BexTopHOro nous. Potop Bekropuoro moius. Oneparop 'amunbsToHa
(omepatop «Haba»). Oneparop Jlanmaca («wrannacuan»). HekoTopble HHTETpaibHBIE TEOPEMEI.

20. Hanpshk€HHOCTB 5/1EKTPOCTATHYECKOTO IONS B Bakyyme. Dyextpudeckuil 3apsa. Co-
XpaHeHHE ¥ MHBAPHAHTHOCTH 3apsa. JluckpetHocTs 3apsiia. 3akod Kysona. IToustue snekTpo-
cratuyeckoro nojist. CuioBre TMHNH (JIMHUX HAnpPsDKEHHOCTH). [IPHHIUN CYNepno3uInm /1eK-
TpocTatudeckux nojiei. ITotok Bextopa Hanpsokennoctd. Teopema Naycca asis anekTpocTaTh-




YecKOro 1ons B BakyyMme U eé cBsi3b ¢ 3akoHoM Kynona. Iuddepenunansras popma TeopeMbl
["aycca. [Tpumenenune TeopeMel ['aycca ans pacyera MnoJei.

21. [ToTeHIMam JIEKTPOCTATUYECKOr0 noas B Bakyyme. Pabora cHil 371eKTpOCTaTHYECKOTO
nosist. L{upKyIAames HanpsHKeHHOCTH 3JIEKTPOCTATHUECKOro 1moJisd. POTop HanpsKeHHOCTH 3IIeK-
TpocTatudeckoro mois. [loTeHIManbHOCTh (KOHCEPBATUBHOCTE) 3IE€KTPOCTATHYECKOTO IO,
[Tortentman. PaznocTs norenuuanoB. CBsi3b MKy MOTEHIIMATIOM M HaNpsKEHHOCTBIO IEKTPO-
craTuyeckoro mnouns. YpasHeHue Jlammaca. DneKTpUYeCKUH AUMNOJb. DJIEKTPUYECKHA MOMEHT
aunons (QumoasHeli MoMeHT). [ToTeHIMan W HaNPsKEHHOCTH Mons Aunoas. MoMeHT cun, aeii-
CTBYIOIIHMH HA JMIIONL BO BHEIIHEM 3JIEKTPHUECKOM MOJie. DHEPrus AMIOISL B 3JIEKTPHYECKOM
noJje.

22. DnekTpuyeckoe nosie B Au3aekTpukax. CBoOOIHBIEC M CBS3aHHBIE 3apsi/ibl B BEILECTBE.
Croponnue 3apsubl. [lonsipHele n HenossgpHble MosteKybl. Tunel quanekTpukoB. Monnas, 3ex-
TPOHHAs M OpUeHTaloHHas noaspusauuu. [longpusyemocts Monexyssl. [lonspusosanHOCTH
(BexTop mossipuzauuu). OQHOPOAHAS U HEOJHOPOAHAS Moaspu3auy. CBs3b NONIPU30BAHHOCTH
C TMOBEPXHOCTHOH TMIOTHOCTBIO MOMSPHU3ALMOHHOrO 3apsijia. J[ManekTpuueckas BOCHPHHMYH-
BOCTB BEIECTBA U e€ 3aBUCUMOCTH OT TeMmmnepatypsl. Teopema ["aycca s aneKTpudecKoro nosus
B JIM3JICKTPUKE. DIEKTPHYECKOe CMEUIeHHe (dJIeKTpHUYecKas WHIYKIHA) B AudJeKTpuke. [lu-
JIeKTPUYeCcKas NMPOHUIAEMOCTh cpe/ibl. BhuncieHne HanpspKeHHOCTH JIEKTPUYECKOTO OIS B
JHU3NIeKTpHUKe. [ paHUYHBIE YCIOBUA A/ 2JEKTPHYECKOTO 10/ Ha IPaHulLle pa3jiena “JIU3JIeKTPHK
— auaneKTpuk”. CerHeTosIeKTPUKH.

23. DuekTpHyYecKoe 1oJie NpoBOJAHUKOB. Pacnipeenierue 3apsioB B POBOAHUKE. DIIEKTPO-
CTaTHYECKOE MOoJie BHYTPH U CHapy’KH MPOBOJHUKA. | paHMYHBIE YCIIOBHS HA rpaHHUIle “TIPOBOJI-
HHUK-BaKyyM . DJIeKTpHYeCKHe CBOMCTBA MpoBoasAIeH 000I04YKH, DAeKTpocTaTHYECKas 3aIlnTa.
Metoa n3obpaxenuit. ['paHiYHEBIe YCIIOBHS HA IPaHULIE “TIPOBOIHUK-IHIEKTPUK . DICKTPOEM-
KOCTb YEJIMHEHHOTO NPOBOJHMKA, CHCTEMbl MPOBOJAHUKOB W KOHJEHCATOpa. DIEKTpHYecKas
IHEPrust CUCTEMbI TOYEUHBIX 3aps/10B. DHEPrus 3apsuKeHHOTO MPOBOHUKA, CUCTEMBI TPOBOIHU-
KOB M KOHJIEHCATOpa. DHEPrus 31eKTpocTaTHyeckoro mnojis. O0béMHAs MIOTHOCTH YHEPIUHU
NEKTPOCTATHYECKOTO MO,

24. TlocTOSHHBIN 1€KTPHUYECKUl TOK. XapaKTEPUCTHKHU JIeKTPOCTATHUYECKOrO TOKA: IIOT-
HOCTb TOKA, CHJIa TOKA. Y CJIOBHE CYILECTBOBAHUSA 3NeKTpHUecKoro Toka. CTopoHHue cuiiel. Pas-
HOCTh NIOTEHLMAJIOB, HaNpshKeHHe, d1ekTpoaskymasn cuaa (DJ1C). Knaccuueckas 3nexTpoHHas
TEOPHUs HIEKTPONPOBOJAUMOCTH MeTa/lioB. 3akoHsl Oma u J[xoyns-Jlenua B auddepenunas-
Hoil hopme. 3akonsl Oma u Jixoyns-Jlenna B unterpanpHoit Gpopme. 3axon Oma A/ HEOTHO-
poaHoro ywactka uenu. IIpasuna Kupxroda. HegoctarouHocTh KiaacCcHUeCKOH 3M€KTPOHHOI
TEOPHH ITEKTPOIPOBOAUMOCTH.

25. DnemMeHThl (U3MUECKON 3AEKTPOHUKH. DIIEKTPHUECKHIT TOK B BaKyyMme. DIIEeKTPOHHAas
smuccus. PaboTa BeIX0a 21€KTPOHOB U3 MeTall1a. DIeKTpUIeCKuit TOK B rase. [Tpoiecchl HOHU-
saluu ¥ pekomOuHanuu. PaGota nonusauuu. Ilorenuman nonnsauuu. Y napuas wonusamms. He-
CaMOCTOATEILHBIN Ta30BbIi pa3psa. CaMOCTOATENbHBIH ra30BEIN pa3psaa. BoiasT-ammepHas xa-
PaKTepHUCTHKA ra30BOro paspsia. Buasl pazpsaos.

26. I1nasma. [Tonsrue o nmnasme. Crnoco6sl co3nanus miasmel. KBa3zuHeHTpaibHOCTD 1a3-
MBI DJIEKTPONPOBOAHOCTE MaasMel. JleGaeBckuii paguyc (neGaeBckas JUIMHA) IKPAHUPOBAHHS.
[lnasmennas gactora. HuskoTemneparypHas 1miasMa u ee mpuMeHeHue. BricokoTemmnepaTypHast
nnasma. [TpoGnema ocyniecTBIeHHS YIIPaBIsSEMOro TePMOSIEPHOTO CHHTE3A.

27. MaruuTtHOe none B BakyyMme. 3akoH Amnepa. MaruuTHas uHayKuus. 3akon buo — Ca-
Bapa (3akoH buo — Casapa — Jlannaca). [Tonstue MaruuTHOrO moJst. [IpUHUIKMIT Cynepno3HIMK
MarHuTHBIX Tosteil. Cuna Jlopenna u cuna Amnepa. BUTOK ¢ TOKoM B MarHutHoM mone. Mar-
HUTHBIH MOMEHT. MOMEHT cHII, IeHCTBYIONHI Ha PaMKy ¢ TOKOM BO BHENTHEM MAarHUTHOM I10-
nie. MaruuTHoOe 10oj1e MpsAMOJIMHEHOrO U KPYroBOro TOKOB. LIMpKysiiius BeKTOpa MAarHUTHOM
MHIYKIMH. 3aKOH IOJIHOTO TOKa (TeopeMa O LUPKY/ISUNM WHAYKIMM MarHUTHOTO MOJs) B Ba-
Kyyme. [Ipumenenne 3aKoHa IIOJHOTO TOKa /Ul pacdera MarHMTHBIX nosiei, MaruuThoe mose
JTHHHOTO COJIEHOMJA W TOpoHJa. MarHuTHOe B3auMOJIEHiCTBHE TOKOB. EJMHUIA CHIIBI TOKA —




amnep. Buxpesoe nose aBmkymnierocs 3apsaa. MHBapHaHTHOCTB 3j1eKTpUYecKoro 3apsia. Mar-
HUTHOE T10J1€ KaK PelaTHBUCTCKHI 3 dexT.

28. JIwKkeHHe 3apsyKeHHOM YacTHIBI B AJEKTPUYECKOM W MAarHUTHOM MOJsIX. [IBrxkenne 3a-
PSUKEHHOI YaCTHIBI B 3/IEKTPHYECKOM U MarHUTHOM noupsix. [Torsatue 06 3nexrponHoi ommuke. Dddext
Xomna. YcKopHTeH 3apsDKEHHBIX YacTHLL

29. MaruutHoe nosie B BemecTBe. [[oHsATHE MarHUTHOrO MOMeHTa aroMa. MHKpo- H Mak-
potoku. Monekynsipabsle TOkH. HaMarHu4eHHOCTh (BEKTOp HaMarHM4YMBaHus). MarauTHas Boc-
MPUUMYHBOCTH BEILECTBA U €€ 3aBUCUMOCTH OT TeMIepaTyphl. 3aKOH MOJHOIO TOKa (TeopeMa o
[UPKYJISIAH HAPSYKEHHOCTH MarHUTHOTO T10J151) B BemecTBe. Hanpsk€HHOCTH MArHUTHOTO 110-
a8 B BemiecTBe. MarHuTHas TPOHUIAEMOCTh cpeabl. MHAYKIUS MarHUTHOrO 1OJIsE B BELIECTBE.
['panuyHbBIe YCIOBHS JJI1 MarHUTHOTO I10JIS HA TPaHHULE pa3jiesa JAByX cpeld. THIBI MarHeTHKOB.
Touka Kropu. Jlomenst. Kpusast HaMarHuuuBaHusl.

30. DnekrpomarauTHas uHAykuus. Oneit @apajges. Maruutaeiit notok. DJAC HHIYKIHA.
OCHOBHO# 3aKOH 3JIGKTPOMarHUTHOH WHAYKUMH (3akoH Papanes). BeIBOJ OCHOBHOIO 3akoHa
SNEKTPOMAarHUTHOM MHIYKIIMH M3 3aKOHA COXPAHEHUS SHEPTHH, a TaKKe Ha OCHOBE JJIeKTPOH-
Hoi teopuu. [IpaBuino JleHna (3akoH Jlenua). SIBnenue camouHAyKiuu. MBEAyKTHBHOCTD. MH-
JAYKTHBHOCTH JUIMHHOTO colleHOnAa. TOKM 3aMBIKaHHA M pa3MBIKaHHUs Lenu. SBIeHne B3auMHON
HHAYKIHHA. B3aumHass UHIYKTUBHOCTb., JHEPrus MaruuTHoro nosst. O6sEMHas 1jiIoTHOCTh 3HEp-
I'MH MarHWTHOTO TIOJISI.

IV. Kosrebanus n BoJIHBI

31. Mexanuyeckue konebanus. CBoOoaHbIe (cOOCTBEHHBIE) M BBIHYKICHHBIC KOJeOaHUS.
[Tonsatne 06 aBTokoneOanumsx. [uddepenunansnoe ypaBHeHHe rapMOHMYECKHX KoneOaHuil u
ero pemeHue. XapakTepUCTHUKH rapMoHUYecKuX KoseOanui. [ToHsTHE O rapMOHUYECKOM U aH-
rapMOHHYecKOM ocuuusarope. M3oxpoHHOCTh KoseOaHMil. DHeprus rapMOHUYECKUX KoJieba-
Huil. CroxkeHHe OJMHAKOBO HAIpPaBJIEHHBIX (CKaNApHBIX) rapMOHHYecKHX konebanuit. Meton
BEKTOPHOM jmarpammel, buenns. CioxkeHue B3aUMHO MEPIEHAUKY/ISIPHBIX (BEKTOPHBIX) rapMo-
Hudeckux KoneGauuii. Gurypsl Jluccaxy. Juddepenunansioe ypaBHeHHE 3aTyXalOMUX KoJle-
Oanuil u ero pemenue. Anepruoandeckuii npouecc. Yactora u koadduuuent 3aryxanus. Jlora-
pUMUYECKHI JEKPEMEHT 3aTyXaHHs U J0OpOTHOCTH KonebatensHOH cuctemsl. [uddepenin-
allbHOE YpaBHEHME BBIHYKIACHHBIX KOeOaHUH U ero peuleHHe. AMIUTUTYMa U (pa3a npu BEIHYXK-
JIEHHBIX MeXaHudeckux KoneOanusax. Mexanuueckuii pesonanc. Pesonancusie kpupble. COOTHO-
eHne Mexay (ha3zaMu BBIHYKIAIONIEH CHIIBI M CKOPOCTH HPU MeXaHHYecKoM pesoHaHce. CriekTp
KoseOanuii, noHsTHe 0 pa3noxeHun Oypee.

32. Mexanndeckue BoJHBL. MexaHu3M o6pa3oBaHHs MEXaHHYECKHX BOJIH B YIIPYTOM cpeje.
IlpononeHele ¥ nonepeuyHsle BOMHBEL. BoNHOBOE ypaBHEHHe M €ro perieHue. ['apMOHWUYECKHE
BOJIHBI M MX XapaKTEPUCTHKH. ¥YJapHble BOJHEL [IpuHIHUN cynepno3uiMy BOJH M I'PaHHIA €ro
npuMeHUMOCTH. Pa3oBas CKOPOCTh U AUCTIEPCHS BOJIH. BOIHOBOM makeT U rpynmnoBasi CKOPOCTE.
[Tonsrue o xorepentaoctu. Mnrepdepenus Bonn. Crosure Bosnbl. Dddext Jlonnepa s 3By-
KOBBIX BOJIH. YIbTpa- U HH(Pa3BYKH.

33. DnexrpomaruuTHele konebanus. Juddepenimansnoe ypasaeHue kosnebanuii B KoJe-
OaTebHOM KOHTYpe W ero pemenue. Jluddepenunanbuoe ypaBHeHHe 3aTyXaloLUUX 3J1€KTPO-
MarHuTHBIX KoJiebaHuii ¥ ero pemenue. Yacrtora u koapduipent 3aTyxanus 31€KTpOMarHUTHO-
ro kosnebanus. Jlorapudmuyeckuit 1eKkpeMeHT 3aTyxaHus U H06pOoTHOCTH KOHTYpa. [uddepen-
[HAJIbHOE YPaBHEHHUE BBIHYKIECHHBIX 3JIEKTPOMArHUTHEIX KojleOaHHH M ero pemeHue. AMILIH-
Tyaa u (asa npu BBIHYKIEHHBIX 2JIEKTPOMArHUTHBEIX KoJjieOGanusx. PesoHanc B koneGarempHOM
KOHTYpe. Pe30HaHCHbBIE KPUBhIE JUIsl HANPSUKEHUSE ¥ CHITBI TOKA. [lepeMeHHBII TOK.

34. DiekTpoMarHuTHeIE BONHBI. DapajgeeBckas M MaKCBEJUIOBCKAas TPAKTOBKH SBJICHHUS
JIEKTPOMAarHUTHOM MHAYKUMHU. Tok cMmemenns. DnexTpoMaruutHoe noje. ChucreMa ypaBHeHMi
Makcsenna. Bonnosoe ypasHeHHe U1 3JEKTPOMAarHUTHOTO MOJst M ero pemeHre. CKOpOCTb
pacnpocTpaHeHus NEKTPOMATHUTHBIX BOJH B cpedax. OCHOBHBIE CBOMCTBA 3JEKTPOMATHUTHBIX
BoiH. Bekrop [loitnTunra. Mnysnse snextpoMaruutHoro nons. Msnydenne aunons. Jnarpam-




Ma HalmpaBJIEHHOCTH. 3[1)(1_]6!('1‘ ,[lonnepa JJ1A 3JIEKTPOMArHMTHBIX BOJIH. [lIxaina SJEKTPOMArHHT-
HBIX BOJIH.

V. Onruka

35. PacnipocTpaHeHHe cBeTa 4Yepe3 rpaHuily JABYX cpes. DJIeKTpOMarHuTHas NpHUpoaa CBe-
ta. [TpuHuun [rolireHca. 3aKOHBI OTPAKEHHUS U MpesIoMiIeHHs. AGCOIFOTHRIN U OTHOCUTEILHEIM
nokasarenu npeiaomienns. [lonHoe BHyTpenHee oTpaxenue. CeeTopojsl. ['eomeTpuyeckas orm-
THKA KaK Npe/IeNIbHBII cydail BOJHOBOH oNTHKH. ONTHYeCKHE HHCTPYMEHTEHI.

36. Wnurtepdepenuus cBeta. MoHOXpOMaTHYECKHE M HEMOHOXPOMAaTHYECKHE BOJIHEL.
[TpUHLAIT CYNEPIO3HIMA U MHTEHCHBHOCTD [IPU CJIOKEHUU CBETOBBIX BOJH. BpemeHHAs kore-
peHTHOCTh. Bpemst n anuHa KorepeHTHOCTH. IIpocTpaHcTBeHHAs KOrepeHTHOCThb. Paguyc kore-
penTHOCTH. OnTHYeckas AmuHa myTH. OnTHyeckas pasHocTh Xo/ja. Pacuet unrepdepeHIIHOHHOM
KapTHHBI OT JABYX KOTE€PEHTHBIX HCTOYHHMKOB. [lo/0CEl paBHON TONIIMHBI U PaBHOTO HAKJIOHA.
MeuoronyueBas naTepdepenusa. CrocoObl nMoMydYeHNus KorepeHTHEIX jy4eil. MutepdepomeTpsl.

37. Hudpakuus ceera. [Tpunuun [toitrenca — @penens. Meroa 3ou @penens. [lpamonu-
HelHoe pacnpocTpaHeHue cBeta. [Audpakuus @penens. Judpaxuus OpeHens oT Kpyrjioro or-
BepcTUs U Kpyrnoro aucka. Judpaxuus @penens ot kpas nomynnockoctd. Cnupans KopHto.
Hudppakuus @paynrodepa ot OecKOHEYHO ANMHHOH NpsMoil 1enu. JudpakumoHHas pacxoau-
mocTh. Jludpakimsa oT OJHOMEpHOH AM(PPAKIMOHHON pemeTku. Paspemaromas crocodHOCTH
ONTHYECKUX HHCTPYMeHTOB. [TonsTHe 0 ronorpadum.

38. Ioaspusanus ceera. EcTecTBeHHBII U MONApH30BaHHbINA cBeT. CTeNeHb MOJSPH3aLUH.
[Tongpuszanusa cBeTa Npu NpesoOMIEHHH M OTpaxkeHMH. 3akoH bproctepa. [lonspusauus npu
JIBOMHOM nyuenpeomyieHHH. OObIKHOBEHHBIH 1 HEOOBIKHOBEHHBIN yun. OnTuyeckas och KpH-
ctaina. [lonspouasl n nonsgpusanuonusie nmpusmel. [lonsgpusatope! 1 ananuzaropel. 3akoH Ma-
moca. [TonyBonHOBBIE M 4YeTBEPTHBOIHOBBIE IIACTHHKM. MckycceTBeHHas onmTHueckas aHH30-
Tponus. OnTuyeckas akTHBHOCTD BelecTBa. DddexT Papazes.

39. lucnepcus cBeta. 3aTpyJAHEHHs B 3JIEKTPOMAarHUTHOH Teopun Makcesenna. Hopmais-
Hasg ¥ aHoMaJlbHas aucrepcun. Metoas! HabnmoaeHus aucnepcuu. [lpusmatuueckuit u audpax-
IIMOHHBIN CTIEKTPHL. DIEKTPOHHAs Teopus aucnepcun cera. [lornomenue ceera. 3akon byrepa.
[{BeTa Ten U cHEeKTPEHI MOrIOLICHHS.

VI. OcHoBHBIEC MOHSITUS ATOMHOM (PH3HKH

40. DnemeHTh! KBaHTOBOH onTHkH TennoBoe u3nydenue. PaBHoBecHoe H3ydeHne. Xapak-
TEPUCTUKH TEIUIOBOrO  H3NydeHHda. ADCOMOTHO YepHoe Tesno. 3akoH Kupxroda. 3akon Creda-
Ha-boneimana 1 3akoH Buna. Pacnpenenenue sHeprum B criekTpe abCONMIOTHO YEPHOTo Tella.
®opmyna  Poanes-JDkunca. Yiastpaduonerosas katactpoda. Kpantosas runoresa u dpopmyia
[Inanka. Buemnunit orodnekrpuyeckuit apdexr u ero sakonsl. Poronst. Idhpext Kommnrona n
ero teopud. Moaens aroma Pesepdopaa. [Toctynatel bopa. ATom Bojoposa.

41._DnemeHThl KBaHTOBOH MexaHMku [‘mmotesa jne Bpoiiis. DKcriepuMeHTaIbHOE MO/~
TBEPKJIeHHE BOJIHOBBIX CBOHCTB  MHUKpovacTHIl. COOTHOMIEHHEe HeonpeaeneHHocTed. BorHoBas
dynkums, ee cpoiicTBa M cTaTHcTHYeckHit cMbica. Hectamuonapuoe ypasuenue Illpeaunrepa.
Craunonaproe ypapnenue Illpenunrepa. Yactuma B moteHumansHoi sme. [Ipoxoskienue yac-
THIBI Yepe3 TNMOTEeHUMaNbHbIH Oappep. KBaHTOBEIH rapMOHHYECKHH OCHMIIATOP. YpaBHEHHE
[IIpeaunrepa Ui 30€KTPOHA B aTOMe BOAOpOAa. I'aBHOe, OpOMTAIEHOE M MAarHUTHOE KBaHTO-
Bble yKcia. KBaHTOBaHHE JHEPrMHM 3JEKTpOHa B atoMe Bogopoja. CrekTp aTomMa BOJOPOJA.
[IpaBuno orbopa. OpbuTtanbHeli U MarHUTHBEIE MOMEHT s/iekTpoHa. COOCTBEHHBIH MeXaHHuye-
CKHH MOMEHT MMITYJIbCa 3/IEKTPOHA (CnUH). CIIMHOBBIM MarHUTHBIH MOMEHT 2J1ieKkTpoHa. CruHO-
BOE U MarHHTHOE CIMHOBOEe KBaHTOBble uucna. OmnwiT Illtepna u I'epraxa. Ipuxuun 3anpera
[Taymm. Tlepuoauyeckas cuctema anemMeHToB Menzeneesa. [lornomenue, ClIoRTaHHOE ¥ HHIYIH-
posaHHOe n3nydenue. Jlazepsl. [Tpunimn neiictBus nasepos. Kinaccuueckas Teopus TemioeMKo-
ctd. 3akon [drononra u Iltu. Kantosas teopus Temnoemkocts DitHimTeiHa. Teopus TemnoeM-
koctu JlebGas. @onoHbl. bo3onel u (epmuoHbl. [TOHSATHE O KBAHTOBHIX CTaTHCTHKax bo3se-




Aitnmreiina u Pepmu-Jlupaka.

42. OcHoBHBIE TOHATHS (QU3MKK TBEPAOro Tela. DHEepreTHYecKHe 30HbI B KpHCTaJIax.
PacripeienieHue 31eKTPOHOB 110 3HepreTHueckuM 30HaMm. Knaccuukanus TBEpAbIX Tel HA Me-
TaJIbl, TIOTYMPOBOAHUKH U AudieKTpuKkH. CoOCTBEHHAs U MPUMECHAs MPOBOIMMOCTH I10JIYIIPO-
BOJHHKOB. DJIEKTPOIPOBOAHOCTE TBEepABIX Teld. TemmneparypHast 3aBUCHUMOCTh 3JIEKTPONPOBO/I-
HOCTH METa/UIOB U MOJyNpOBOJHUKOB. YpoeHs ®Pepmu. P-n mepexoa. IloaynpoBoaHHKoBbIE
JTMOIBL.

43. OcHOBEI (DM3MKH aTOMHOIO S/pa U dJIEMEHTAPHLIX YacTUIl. XapaKTePHUCTUKH aTOMHOIO
aapa. Mogenu atoMHOro siapa. Macca u sHeprust CBS3u sjipa. 3aKOHBI paJMOaKTHBHOIO pacrnaja.
Anb(a-, 6eta- ¥ raMMa-u3ydeHUe. SaepHble peaklMU ¥ 3aKOHBI COXpaHeHHs. Peakuus aejaeHus
apep. Llennas peakuust genenus. Peakuus cunTesa atoMHbIX sjaep. IIpoGiema ynpaisembix
TEPMOSIIEPHBIX  peakuuil. Buasl B3auMomeidcTBUi ¥ KinaccupuKanus EMEHTAPHBIX YacTHIL.
MeTopl perveTpaliy 31eMeHTapHeIX YacTull. Kocmuueckue sryur. YacTuubl ¥ aHTUYaCTHILBL.
Heiitpuno. KBapku.

5. OBPA3BOBATEJIbBHBIE TEXHOJIOI'MH

e JIeKITHOHHO-CeMHHapcKasl cucteMa o0y4yeHus (TpaJHIMOHHBIE JIEKIIMOHHBIE, NMpaKTHye-
CKHe U 1ad0opaTOpHLIE 3aHATHS);

e 00y4eHHe B MaJIbIX Ipynnax (BeINOJIHEHHE JabopaTOpHBIX paboT B rpymax u3 ABYX HIH
TPEX YeJIOBEK);

® IpUMEHEHHEe MYJIbTHMEeJHa TeXHOJIOTHH (MTpoBe/ieHHe JIEKIMOHHBIX U NMPAKTUYECKUX 3a-
HATHH ¢ MPUMEHEHHEM KOMIBIOTEPHBIX MPE3eHTALMNA U JEMOHCTPALMOHHBIX POJIMKOB € IIOMO-
B0 poekTopa uin DBM);

¢ HHHOPMALIMOHHO-KOMMYHHKAIIHOHHEIE TEXHOJIOTHH (TpUMeHeHHe HMH(OPMALHOHHBIX
TEXHOJIOTHH /151 MOHUTOPUHTA TEKYIIEeH YCIIEBAEMOCTH CTY/I€HTOB U KOHTPOJIS 3HAHUI );

® JIEKIHOHHBIE U MPAKTHYECKHUE 3aHATUA KaK Hay4yHble KOH(pepeHLIMH Mo pe3yabTaTtaM J0K-
7aJ10B CTY/I€HTOB;

¢ pa300p KOHKPETHBIX CUTYaLHii.

6. OHEHOYHBIE CPEACTBA JJISA TEKYIIETO KOHTPOJISI YCIIEBAEMO-
CTHU, MPOMEKYTOYHOU ATTECTALIMHU 11O UTOI'AM OCBOEHMSI IUCIIUTI-
JUHBI U YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOM

PABOTHI CTYAEHTOB

Jlnst Tekylero KOHTpoJIs yCleBaeMOCTH U MPOMEXKYTOYHOH aTTeCTAllMH M0 UTOTaM OCBOE-
HUS JUCIHILIHHBI IPEAYCMOTPEHB! PadOTEI € TPHMEHEHHEM CJIEIYIOINX OIIEHOYHBIX CPEICTB:

e paboTa ¢ JIEKIIMOHHEIM MaTEpHAIOM KakK M0 KOHCIEKTaM, JTUTEpaType, TaKk U DIeKTPOH-
HBIM MCTOUYHHUKOM HH(poOpMaImiu;

® BLINOJIHEHHE pacueTHO-Tpaduueckux pador (PI'P);

® BLINIOJIHEHHE JOMALIHUX 3aJaHUH M TOATOTOBKA K PEHTHHI-KOHTPOJIAM C NPOBEIeHHEM
KOHTPOJIBHBEIX pabOT Ha MPAKTUYECKHUX 3aHATUSIX.

Jlist KOHTpOIIst paboThI CTYAEHTOB, a TAKXKE [UIS CTUMYIMPOBAHUS CUCTEMATHYECKOTO H3yUeHHUs
Kypca ()M3HKH B TEICHHE CEMECTPa MPeyCMOTPEHbI PEHTHHI-KOHTPOIIN B ITUCBMEHHON (hopMe.

Bonpocel 11 npoBeeHHsI pelTHHI-KOHTPO.I€ei

Ilepsbiii cemecTp
Bonpocel peiitunr-kontpoas Ne 1. I. Mexanuka. Pemenne 3agay. Kourpoasnas pabora
1.Touka ABMIKETCS 11O OKPYKHOCTH pannycoM R =4 M. 3axkoH ee ABMKEHUS BBIpaXKaeTcs ypas-
HenneM s=4+Br’, rae A = 8m, B = 2 m/c’. OnpejieTUTh MOMEHT BPEMEHH /, KOIIa HOpMalbHOE



YCKOpEHHE @, TOYKH paBHO 9 wm/c?. Haiiti CKOPOCTb V, TAaHI'CHIIHAILHOE &y U MOJIHOE d YCKOpe-
HHSI TOYKH B TOT K€ MOMEHT BpeMeHH . [1,5¢; —Oom/c; —4 M}"I'Cz; 9.84 Mfcz]

2.JIee MaTepuanbHBle TOYKM JBHXKYTCA COIJIACHO  ypaBHEHHAM, x|=A1+B,+C;r3
Xo=Ast+Bor’ +Caf, e A= = dwm/c, Bi= 8m/c?, Cy = —16 m/c’, Ay=2m/c, By = — 4 m/c*, C; = |
m/c’. B Kakoif MOMEHT BpeMeHH / YCKOPEHHMs 3THX Todek 6yayT omuHakossl? HaifTi ckopocts v,
u v, To49ek B 3ToT MoMeHT. [0,235 ¢; 5,1 m/c; 0,286 m/c]

3.1ap maccoit m; =10 Kr cragkupaercs ¢ mapoM Maccoit my = 4kr. CKOpoCTh MEepBOro mapa v
= 4 m/c, BTOporo — v = 12 M/c. Haiitu o0myto cKopocTs # MapoB 10cJIe yaapa B ABYX Clyda-
ax: 1) manslii mwap HaroHseT OONBIION INap, ABMKYIIMHCS B TOM K€ HANPaBIECHUH; 2) Iapkl
JIBHKYTCSE HABCTPEYY JIPYT APYry. Yaap CUUTaTh NPSMbIM, LIEHTPaJIBHBIM, HEYIPYTrum, [6,28m/c:

—0,572m/c]
4.B noake maccoit M =240xkr ctout yenosek maccoit m = 60 kr. Jlojika MabIBET ¢O CKOPOCTHIO V
=2 m/c. YenoBek mpbiraet ¢ JOAKH B FOPH3OHTAJILHOM HAarpaBiIeHHH CO CKOPOCTBIO u = 4Mm/c

(oTHOCHTENBHO JIOJAKH). HaliTH CKOPOCTE JOAKHM MOCIE MpPBIKKA YeaoBeKa: 1) Boepes mo JABHKe-
HUIO JIOJKH; 2) B CTOPOHY, NPOTHBONONOKHYIO ABMIKEHUIO JToaku. [ 1 m/c; 3 m/c]

5.Yenomek, cTosiUi B IOJKE, ClIeNal MECTh AaroB BAOJIb Hee W ocTaHoBHIICS. Ha ckonbko ma-
TOB NepeaBHHYIACH JTOJKA, €CJIH Macca JIOAKH B aBa pa3a Oomblie (MEHBIE) MacChl YeloBexa?
[2 mara; 4 wmara]

6.113 npy)KMHHOrO NMUCTOJIETa BBICTPEIMIM MYyJbKOHM, Macca koropoit m = 5r. XKectkocTs npy-
xuHbl k = 1,25kH/m. Tlpyxuna Obia cxara Ha Al = 8cM. OnpeaenuTs CKOPOCTh MyJIbKH TPH
BBLIETE ee U3 mucToneTa. [40 m/c]

7.1ap maccoit m;= 200 r, IBHXYILIHICS cO CKOpOcThIO Vi = 10 M/c, cTaKUBaeTCs ¢ HEMOABUIK-
HEIM mapom Maccod my= 800 r. Yaap npsimoii, ueHTpaisublif, abcomorHo ynpyruil. Onpeje-
JTUTh CKOPOCTH 1IAPOB MOCJIe CTOJIKHOBEHHUS. [—6 M/C; 4 M/c]

8.lllap, aBuraBIIMiCS FOPH3OHTANIBHO, CTOJNKHYJICS C HEMOABMKHBIM IIAPOM M Mepenan emy
64% cBoeit ku"eTuueckoit sHeprun. [lapsr abconoTHO ynpyrue, yaap npsamMo, HeHTpalbHBIN,
Bo ckonpko pa3 macca BToporo mapa 6osnbiie Macesl nepsoro? [B 4 pasa]

9.1 nnunap, pacno/IoKEeHHbBIH TOPU30HTAIIBHO, MOJKET BpaIllaThes BOKPYT OCH, COBMNAJArOIIEH C
0CBIO IMIMHApPaA. Macca nununapa my = 12 kr. Ha nqunuaap HaMoTtanu mHyp, K KOTOPOMY MpH-
BA3aaM rUpro Maccoit my = 1 kr. C kakuM yckopenueM Oyzaer omyckatbes rups? Kakosa cuia
HaTSDKEHUS IIHYpPa BO BpeMs JBikeHns rupu? [1,4 m/c’; 8.4 H]

10.Yepe3s 610K, BBIITOJIHEHHBIN B BHJIE KOJleca, IEPEKMHYTa HUTh, K KOHI[AM KOTOPO# MPUBS3aHbI
rpy3bl MmaccaMu m; =100 r u m; =300 r. Maccy koneca M = 200 r cyuTaTh pABHOMEPHO pacrpe-
JIeJIeHHOH 110 060y, Maccoii cnuil npeHebpeds. OnpeaenuTs yCKOpeHHe, ¢ KOTOPBIM OYayT JABH-
FaThes IPY3bl, H CHITBI HATSKEHHS HUTH 10 06e cTopons! Gioka, [3.27m/c’; 1,31 H; 1,96H]
11./IByM OJMHAKOBEIM MaXOBHKaM, HaXOMSIIMMCS B MOKO€, COOOLIMIN OJHHAKOBYIO YITIOBYIO
CKOpOCTh = = 63 paa/c u npegocTaBuiy ux camum cebe. I[Toj jeiicTBUEM CHII TPEHHS MaXOBHK
OCTAaHOBHJICS Y€pe3 OJHY MHHYTY, @ BTOPOH cenas 10 noiaHol octanoBku N = 360 obopotos. ¥
KaKoro MaXoBHKa TOPMO3SIIHUH MOMEHT Obl1 Gosblie U BO ckobKo pas3? [V nepsoro Golblue B
1,2 paza]

12.11lap ckaTeIBaeTCS ¢ HAKJIOHHOI MIIOCKOCTH BRICOTOMH 4 = 90 cM. Kakyio nuHeiHyIo ckopocTh
OyZteT UMeTh LIEHTp IIapa B TOT MOMEHT, KOI/la IIap CKaTHTCS ¢ HAKJIOHHOM rutockoctu? [3,55
M/c]

13.Ha BepxHeii MOBEpXHOCTH FOPHU30HTATEHOTO JAKCKA, KOTOPBIH MOKET BPAIAThCs BOKPYT BEp-
THKaJIbHOH OCH, MPOJIOKEHBI 10 OKPYKHOCTH paanycoM r = 50 cM pesbehl UrpyIIeuHOl Kees-
HOH nmoporu. Macca nmucka M =10kr, ero paauyc R = 60 cm. Ha penbebl HenoABMIKHOIO AMCKA
OBLT OCTAB/IEH 3aBOHOM MAPOBO3MK Maccoif m = 1 Kr u BeinyIieH u3 pyk. OH Hayall ABUraThCS
OTHOCHTEJBHO PEeIbCOB €O CKOpocThiO v = 0,8 M/c. C Kakoil yrioBoi CKOpOCTBIO GyaeT Bpa-
marbes auck? [0.195 pan/c]

14.1'Iﬂachol?Mﬁ B BU/IE JHMCKa BpallaeTcs MO HHEPLHU OKOJIO BEPTHKAIBHOH OCH C 4acTOTOMH
n;=l4mun" .Ha xparo miardgopmsl cTout yenosek. Koraa venosek neperen B neHtp miatdop-



MBI, 4acTOTa BO3pOCia 10 n,=25mun . Macca gesnoBeka m = 70kr. OnpenenuTh Maccy miat-
(opMel. MOMEHT MHEPLIHH YeNIOBEKA PACCYUTHIBATh KaK /I MaTepUaabHON TOUKH, [210kr]
15.ckyccTBEHHBIN CIyTHHK oOpaniaeTcs BOKPYr 3eMiM Mo KpyroBoi opOuTe Ha BbicoTe [ =
3200 kM Haj MOBEPXHOCTHIO 3eMiti. OMpeaenTh THHEHHYK CKOPOCTh CIIyTHUKA. [6,45 km/c]
16.Touka coBepiiaeT rapMOHHUecKHe KoseOaHus. B HeKOTOpHIi MOMeHT BPEMEHHU CMEILEHHE
TOYKH X =5cM, ckopocThb ee v = 20 cM/c u yckopenue a = — 80 em/c’. Haittn LIUKJIMYECKYHO Yac-
TOTY ¥ Tiepro KojieGanuil, pasy konebaHuit B paccMaTpHBaeMblii MOMEHT BPEMEHH M aMILIATY-
1y KoneGanuii. [4¢7'; 1,57¢; n/4; 7,07cM]

17.Touka coBepiaeT rapMOHqucme KoJeOaHusl, ypaBHEHHE KOTOPBIX UMeeT BHJ X = Asin o,
rne A =15 cm, ® =2 ¢ . Haiiti MOMeHT BpeMeHH (OMKailumii K Hadady oTcyeTa), B KOTOPBIN
noTeHIMalbHas Heprus Touku [1 = 107 ik, a BO3Bpamaromas cuna F= +5 '10™ H. Orpe-
AeTUTH Takxke a3y Kosiebanuii B 3TOT MOMEHT BpeMeHH. [2,04 ¢; 4,07 pax]

18./1Ba rapMoHHYeCKHX KoneOaHMs, HAMPABICHHBIX 110 OJHOH MPAMON, HMEIOIIUX OJIMHAKOBLIE
aMILIMTY /bl ¥ IEPUO/IBI, CKJIA/ILIBAIOTCS B OJHO KosleGaHue Toi ke aMmuinTy/abl. Haiiti pasHocts
a3 cknagpBaemeix kosiedanuit. [120° unu 240°]

Bonpoce! peiiTHHr-koHTposs Ne 2. Mexanunka. Koutoksuym
1. Kunematuka. Cucremsl orcueta. CBs3b MEXAy KHHeMaTHYeCKHMHU napamerpamu. [loctyna-
TeNILHOE ¥ Bpalate/ibHoe ABkeHus. CreneHn cBoOOEL.
2. Ipunuun otHocutenbHocTH [amunes. Ilepselit, BTOpOi, Tpetuil 3akoHsl HeroToHa. IleHTp
macc.
3. Muepumansuble 0 HeMHEpIHAIbHEIE CHCTEMBI oTcueTta. [lenTpolesxnas # KOPHOIMCOBA CHUITBI
MHEPIHH.
4. Trepnoe teno. CucteMa MaTepHanbHbIX To4eK. MOMeEHT criibl. MOMEHT umIyneca. Y paBHe-
HUE MOMEHTOB. Y paBHEHHUs IBUIKEHHUS.
5. Bpauienue Testa BOKpYT HenmoABHKHOM ocu. MomeHT nHepuuu. Teopema [lTeiinepa.
6. OHOPOAHOCTh M M30TPOMHOCTh NpocTpaHcTBa. OTHOPOAHOCTH BpemeHH. M3ommpoBanHas,
3aMKHYTasl, HOJYOTKPBITas U OTKPBITasi CHCTEMBI. 3aKOHBI COXPAaHEHHs UMIYyJbca U MOMEHTA
MUMITYJIbCA.
7. PaGota, MoutHoCTh, Heprus. Kunetnueckas sneprus.
8. KoHcepBaTUBHbBIE U JMCCHUNIATHBHbBIE CHJIbI U cucTeMbl. [loTeHIManbHast sHeprus. 3aKkoH co-
XpaHEeHMs YHEPTUH B MEXaHHKeE.
9. CBsi3b MKy NMOTEHIUANBHON 3Heprueil U cuoid. Onepauus rpajueHT.
10. MneanbHas U BsA3Kas KuakoctH. OCHOBHBIE YpaBHEHHs! paBHOBECHS W JBHKEHHUS KHJKO-
cteid. 'mapocraTika HeC)KMMaeMOH JKUAKOCTH: 3akoH [Tackarns, JKHIKOCTE B MOJe TSHKECTH.
11. Kunematuyeckoe onucaHue ABMKEHUS KuUAKOCTH. JIMHMs ToKa, TpyOKa TOKa, CTALlHOHAPHOE
M HECTAllMOHAPHOE JABMKEHUS. Y PaBHEHHE HEPa3phIBHOCTH.
12. Vpasuenue bepuymnu. Baskocts. @opmyna Herorona,
13. Ilpsamonuneiinoe ABUKEeHHE XKUAKocTel 1o rnaakum tpydam. @opmyna [Tyaseiins.
14. OcHoBuble napameTpsl cucteMsl. Kputepuu nogobus. 3akoHE THAPOAHHAMHUYIECKOTO MO0~
Ous.
15. IToreHnmaneHbie M BUXpeBblie ABHKEHHS. Onepalinn UPKYIALHA 1 poTOpa.
16. [loavemuas cuna. @opmyna JKykosckoro - Kyrra.

Bonpocol pelitunr-konTpoast Ne 3. OcHoBbl MOJIEKYASAPHOH (H3HKH M TepMOJAHHA-
mukH. Kostoksuym
1. OCHOBHBIE MMOJIOKEHHS MOJICKYISIPHO-KMHETHYECKOH TeopuH BelecTBa. MoJies HaeanabHoro
rasza. MeTo/ibl U3y4eHHUs! CHCTEM MHOTHX YacTHIL.
2. Cratuctuueckuit meton. Meroa ancambneit. CraTHcTHueckoe ycpeaHeHHe. Dproaudeckas
rUnoTesa.
3. Bepoarnocts. ITnoTHocTe BeposTHocTH. [TonsTre 0 dyHKIMK pacnpeaenenus. [lucnepcus.



4. MakpocKONUYecKoe U MHUKPOCKONHUYECKOE COCTOSHUS cHcTeMbl. MHKponepexoabl U (IyK-
TyalHH.
6. TlocTynaT paBHOBEPOSTHOCTH. 3aKOH paBHOpacnpejeleHust sHepruu. IIpocTpaHcTBeHHAS
syeiika. @a3oBble TOYKA, MPOCTPAHCTBO, siuerKa. [IpuHnmn geTaneHOro paBHOBECHS.
7. T'unore3a Maxkcsesuia. Pacnipenenenne ["aycea.
8. Pacnipejiesienne MOIeKyJ1 B IpocTpaHeTBe ckopocTei. dyHnkuusa Makcsesia.
9. Gusuueckuit cmeic GyHkuu Makcpenna. XapakTepHbIE CKOPOCTH MOJIEKYL.
10. JlaBnenue raza Ha CTeHKY. Y paBHEHHUS! PABHOBECHOIO COCTOSHHUS WEAIILHOIO rasa.
11. Pactipesnenenue bonbimana. bapomerpuueckas popmyna.
12. IepBoe nauyasno TepmoauHamuku. PaGora, Tensora, BHyTpeHHss sHeprus. TepMoanHamuye-
CKMH miporecc. PaBHOBecHble M HepaBHOBECHBIE COCTOSIHMA. OOpaTUMOCTh M HEOOPATUMOCTB
TePMOJMHAMHYECKOro Mpolecca. MexaHudyeckoe U TepMOIHHaAMUUecKoe paBHOBecus. HepasHo-
BECHBIE COCTOSTHUSI.
13. Tenmoemkocts. DHTanbnus. @opmyna Maitepa. TennmoemkocTs uaeansHoro rasa. Hemocra-
TOYHOCTb KJIACCUYECKOH TEOPUHU TEIIOEMKOCTEH.
14. TTonurponuslii npouecc. M3onpoueccel. Pabora, coepiiaeMas pu H30MpoIieccax.
15. Dutponus. Bropoe Hauano tepmoauHamMuku B (popmynuposke Knaysuyca. Lukiuueckui
npouece. Bropoe Hayano tepmoanHaMukyu B hopmynuposkax Kenssuna u Knaysuyca.
16. Bropoe Ha4ano TepMoAMHAMHUKH B popmynupoBkax bonsumana, bpumosna u [puroxuna.
Ces3aHHas 3HEPTHUs.
17. TepmoauHamMuueckue noTeHuuansl. Kputepun tepMoIMHaAMUYECKOH YCTOHYNBOCTH CHCTEM.
HeoOpatumbie npoieccsl.
18. DneMeHTH TeopuH cToNKHOBeHHHA. DddekTuHoe ceyenue. CpejiHsis AIMHa CBOOOJIHOIO
npobera. BpeMsi pesiakcauuu. SABieHus nepesoca.
19. OGuiee ypaBHEHHE nepeHoca. TennonpoBoIHOCTb.
20. Obmee ypaBHeHHE niepeHoca. BA3KocTs.
21. O6bmee ypaBHenue mnepeHoca. Camomuddysus. I[lonstus Blaumonuddyzun u
Tepmoauppy3un.
22. Peanpupie rasel. Cumnbl cBaA3u B Mousiekynax. Cuinsl Ban-nep-Baansca. Cuctembl MOJEKYJI.
Kumakoe n razoo0pasHoe cocTosiHHs. M30TepMbl peanbHOro rasa u jKHIKOCTH.
23. Dnexkrpocratuka. [Ipeamer uzydenus. Teopema Mpuioy. 3akon Kyona.
24, Pabora B asiekTpruueckom nose. [ToreHuuanbHOCTE KYJIOHOBCKOIo nosis. Onepanus potop
BEKTOPA HAIIPAMKEHHOCTH JJICKTPHYCCKOTIO ITOJIA. CK&HﬂpHBIﬁ IMOTEHIIHAJ. nOTCHHH&H IMOJIsd TO-
YeYHOro 3aps/a.
Bropoii cemecTp

Bonpocel peliTHHr-KoHTpoJIst Nel. Daektpudecrso. Ko/tokBuym
1. JlusneKTpuKH. DIeKTpUUYecKoe Moje B AudIeKTpukax. Bekrop monspuszanuu. MonekynspHas
KapTHHA Tongpu3alni. MexaHnu3Mbl nojspusauui. BiusHue nonspuzanuy Ha 3IeKTpUYECKoe
nose.
2. CkanapHBIi TIOTOK BeKTOpa. DneKTpocTatHueckas teopema 'aycca. OObeMHas IMIOTHOCTh
3apsi/10B.
3. Onepauns auseprenumu. Teopema Octporpaackoro - [aycca. O6beMHast U MOBEPXHOCTHAS
MJOTHOCTH CBSI3aHHBIX 3apsi/IOB.
4. TloBepxHOCTHas NIOTHOCTH 3apsA0B. DJEKTPHYECKOE CMeUIeHHEe. DJIeKTPOCTaTHYeCKas
Teopema ["aycca mpu HalmMYUK JUIIEKTPHKOB.
5. Tlpumenenme Teopembl ['aycca K BBIMHCICHHIO OSIEKTPOCTATHYECKHX TMOJEH: TOJIe
3apsKEHHON OECKOHEYHOM TUIOCKOCTH, TI0JIe ABYX 3aps’KeHHBIX KOAKCHAIBHBIX [IWIMHIPOB.
6. Ilpumenenue Teopembl [aycca K BBIYHCIEHHIO SJEKTPOCTATHYECKMX TONeil: JBe
3apsKeHHBIE KOHIIEHTpUYecKHe cdephl, 00BEMHO 3apsHKeHHBIN map.
7. Ycnoeus Ha rpaHMIE IBYX IM3IEKTPHUKOB. 3aKOH MNPEJIOMIIEHHs JIMHMHA 371EKTPHYECKOro
CMEILCHUS.



8. DmekTpHuecKoe mojie MpoBOoAHMKOB. [Tone ABYX 3apsiKeHHBIX Mapajule/lbHBIX MIOCKOCTEH.

KongeHcaTopbl. DIeKTPOEMKOCTb.

9. TloctosHHbIN dmekTpuueckuit Tok. Juddeperimansuas Gopma 3akona Oma. Mexanusm cy-

[IECTBOBAHMSI MOCTOSHHOI'O TOKA.

10. Tuddepennnansuas popma 3akona Jixoyss - Jlenna. [lpasuna Kupxroga st passeTsieH-

HbIX 1iereit. [ToHsATHE O CErHEeTOIIEKTPHKAX.

11. MaruutHoe nosie B Bakyyme. CHITbl B3aUMOJIEHCTBUSA NapayIeIbHBIX TPOBOAHUKOB C TOKOM.

Cuna Jlopenua. Bextop MaruutHoif npaykuun. Cuna Amrepa.

12. 3akon buo - Casapa. 3akoH MoJjHOro Toka. MaruuTHoe nosie O€CKOHEYHO JUTHHHOIO MpsSMO-

JIHHEHHOTO MPOBOIHUKA C TOKOM.

13. 3axkon buo - CaBapa. 3akoH MOJHOro Toka. MarHuTHOE 1moJie 3aMKHYTOrO BUTKA ¢ TOKOM.
Bonpocel peiitunr-kourpouast Ne2. Kosredbanus u soansl. Onruka. Koaoksuym

1. MarauTtHoe noie B BemecTBe. Marneruku. [lua-, mapa-, ¢geppomarnernku. HamaranueH-

HOCTh. HanpskeHHOCTh MArHUTHOTO MOJIsl. MarHUTHBIE MPOHUIIAEMOCTE U BOCTIPUUMUYHBOCT.

2. Bropoe ypaBHenne MakcBeoia. Y cI0oBHs Ha TPaAHHUIIE IBYX MarHeTHKOB.

3. DnekTpoMarHuTHas HHAYKIMA. SBnenne camounaykuuu. [1pasuso Jlenua.

4. Teopema Crokca. [TepBoe ypaBHeHne Maxkcgeuia.

5. 3akoH coxpaHeHus 3apsaaa. CBs3b MEKIY MarHUTHBIM TTOJIEM U JBHXKYIMMHUCA 3apsiiaMu. Tok

cMemenus. TpeThe ypaBHeHne Maxceuia.

6. Ypasuenus Maxkcsesia B auddepennnanpioil 1 MHTErpanbHoi Gopmax.

7. DnexktpomarHuTHele KoneGanus. Mpeanpuelit KonTyp Tommcona. Die€KTpOMarHHTHBIE

kosebanusa B koutype Tomncona. JJoOpoTHOCTE KOHTYpA.

8. DneKTpoMarHuTHEIE Konebanus B KoHType RLC.

9. Ilepemennsiit Tok B RLC-kouType. MMnenanc. Pe3oHanc HanpsKeHUH.

10. DneKTpOMarHUTHLIE BOMHBI. DHEPrus U IUIOTHOCTH MOTOKA 3Hepruu. Bektop [lodTuHra.

Vpasuenue JI'AnamGepa. Perenns BOTHOBOro ypaBHeHHs. BonHOBO#M BekTOp. Diekrpomar-

HHUTHAas IPUPO/a CBeTa.

11. Teomerpuueckas ontuka. [IpubnmKeHHs reoMeTpUuecKod ONTHKH. 3aKOHBI OTPAKEHUSA H

npenomiaenns. [Ipunnun Gepma.

12. Tonspusauus >IeKTPOMArHUTHON BOJIHBL. SIBneHue bproctepa. MexaHusM moJisipu3anuu

cBeTa. MOHOXpOMATHYECKHH M XaOTHYECKHH CBET.

13. Untepdepennns ceera. Bpems paspemenns. KorepeHTHOCT.

14, Untepdepenuns B TOHKUX MiIeHKax. OnTnueckas AnuHa myTH. JInHHE paBHOrO HAaK/IOHA.

15. Jludpakuust ceta. [lpuniun [odirenca. Ilpunnun I'roiirenca - @penens. OrpanuyeHus

Dpenens. 30061 Ppenens.

16. Qudpakuus OT Kpyrjioro OTBEPCTHA.

17. udpaxuus ot kpyrnoro aucka. [Istuo Ilyaccona.

18. Mucnepcust. Hopmanbuas u anomansHag aucnepens. [lornomenue csera. Liper Ten u cnextp

MOTTIOLICHHUS.

Bonpocs! peiituar-kouTpoisi Ne3. OcHoBHbIe noHaATH aToMHOH Qusukn KoaokBuym
1. TemnoBoe u3nyueHnue. PapHoBecHoe u3nydyeHue. XapakKTepPUCTUKH TEILIOBOIO U3JTy4eHHUs.
2. AGcomoTHo YyepHoe Teso. 3akoH Kupxroda. 3akonsl Credana-bosbumana u Buna,
3. Pacmpenenenue sHEpruu B crekTpe abcomoTHO yepHoro tena. @opmyna  Panes-/[xunca.
Vaetpaduonerosas karactpoda.

4, Ksanrosas runote3a u popmyna [Inanka

5. Buemnwuit oroanexTpuueckuii 3pdext u ero 3akoHsl. DOTOHBI.

6. Dddext KomnroHa u ero reopus.

7. Mopens aroma Pesepdopaa. [Toctynarer bopa. ATom Bogopoa.

8. I'mmotesa ne bpoiing. DxcnepuMeHTalIbHOE MOATBEPKICHNE BOJHOBBIX CBOHCTB MHKpOYac-
THII.

9. CooTHOIIEHHE HEOTIPEIEIEHHOCTEMH.



10. BomHoBast pyHKIMSI, ee CBOWCTBA ¥ CTATUCTUYECKHH CMBICIT.

11. Hecraunonapuoe ypasuenue [llpeaunrepa. Crauronaproe ypassenue [lpeaunrepa.

12. YacTHua B NOTEHLMAIBEHOHN AME.

13. [TpoxoyKaeHHe YacTULEl 4Yepe3 MOTeHUHaIbHbIH Oaphep. KBaHTOBBIM rapMOHUYECKHH OC-
LMILISATOP.

14. Vpasuenue Illpenunrepa ams 3/1eKTpoHa B aToMe Bojopoaa. ['maBroe, opOuTanpHOe U Mar-
HUTHOE KBAaHTOBBIE YHMCJIA.

15. KBanToBaHue HEPTUH 3TEKTPOHA B aToMe Bojopoa. CriekTp aroMa BOJA0pO/a.

16. Op6uTanbHelii ¥ MarHUTHEIH MOMEHT 2yeKTpoHa. COOCTBEHHBIH MeXaHM4YECKHH MOMEHT
MMITYJIbca 27eKTpoHa (cruH). CIIUHOBBIH MarHMTHBIH MOMEHT 2J1eKTpoHa. CIIMHOBOE M MarHMT-
HOe criuHOoBoe KBaHTOBEIE uncia. Onelt LlrepHa u ['epnaxa.

17. Tpunimn 3anpera [Taynu. ITepuoandeckas cucrema anementos. Ilpasuio orbopa.

18. Iornomenue, CIOHTAHHOE H UHAYIMPOBAHHOE U3ilyuyeHue. Jlazepel.

19. Knaccuueckas TeopHs TeraoeMKocTH. 3akoH J{rononra u IItu. KBaHTOBast TEOpHA TeIIoeM-
koct DitHmrreiina. TemnepaTtypa DiHTeHa.

20. Teopust tenmoemkoctu [lebas. Monens Jlebas. ®ononel. Temnepartypa [lebas.

21. TTonsaTre o0 KBaHTOBHIX cTatHcTHKaXx Pepmu-/lupaka u boze-DiinmTeiina. bo3ons u ¢ep-
MHOHBI.

22. Pacnipenenenusi @epmu-Jlupaxa u bose-Diinmreiina. Ypoeens u sHeprus Gepmu.

23, O6MeHHOe B3aMMOCHCTBHE U NPUPOAa XUMHUYECKON CBs3M. DHEpPreTHYecKHe 30HBI B KpH-
cra/uiax. PacnipeseneHue 21eKTPOHOB [0 SHEPreTHUECKUM 30HAM.

24, Knaccudukaiusi TBEpIbIX TeT Ha METaJLIbl, MOJYIIPOBOJHUKH U IUAIEKTPUKHU. TemmepaTyp-
Hast 3aBUCUMOCTD JIEKTPONPOBOJHOCTH METAIIOB M MOITYIPOBOAHHKOB.

25. CobcTBeHHas M TPUMECHAs MPOBOJAUMOCTH HOAYNPOBOAHUKOB. KOHTAKT ABYX MeTauios. P-
n nepexo. [lonynpoBoAHUKOBEIE JHOIBI.

26. PainoakTHBHOCTE. AJb(a-, 6eTa- 1 raMMa-u3aydeHne. 3aKOHbl paaMoaKTHBHOIO pacraja.
27. CocTtaB ¥ XapaKTepHCTHKH aTOMHOTO suIpa. Mojenu atomHoro sapa. He#tpuno.

28. Slnepurle cunel. Macca u 3Heprus cBsi3u sapa. BzauMocesa3e Macchl U 3Heprun. Jledekr mace.
'3Heprml CBA3H. CooTtHoleHnue MEKIY MMOJIHOH 3H€pFH6ﬁ H UMITYJIBCOM YaCTHILEI.

29. SInepHble peakuMM M 3aKOHBI coxpaHeHus. Peaxuus nenenus sinep. [lenmnas peakuus gene-
HHA. PeaKLIHH CHUHTE3d ATOMHBIX SJEP.

30. Buasl B3aumojeiicteuii. Teopust Iupaka no uHTepnperauuu Bakyyma. CTOJIKHOBEHHE H
pacrnaj yacTHil. YacTHIIB M aHTHYACTHIIBL.

31. Kocmuueckue nmyud. [IpeBpamienus u kiaccuukaius 3meMeHTapHbIX yacTul. KBapku.

CamocrositesbHast pa6ora cryaentoB (CPC)

BeinonHenue pacyerHo-rpaguuecknx pador NeNe 1 — 6.

ITepBrlii cemecTp

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

Tema. MonekyispHas pusuka u repmoauHamuka. PI'P Ne 2. (8 3anau)

Bropoii cemectp

Tema. DnekTpudecTBo U MOCTOSHHBIN TOK. PI'P Ne3. (8 3anmau)

Tema. Maruernsm. PI'P Ne4. (8 3amau)

Tema. Ontuka. PI'P No5. (8 3amay)

Tema. Atomuas ¢usuka. PI'P Ne 6. (8 3a1aq)

Mertoanyeckue ykazanus k PI'P, 3anaun u pemenus THIOBBIX 3a/1a4, CIIPaBOYHbIE MaTe-
puaTBl BEIAIOTCS JIEKTOPOM B Havase Kaxk/JI0ro ceMecTpa B 3JIeKTPOHHOM (Gopmare.

IK3aMeHALHOHHBIE BOTIPOCHI

[Teperiii cemecTp. Bonpoc 1.
1. Kunemaruka. Cucremsl orcyeta. CBs3b MeXIy KHHEMAaTHUYeCKMMH mapameTpamu. ITocTymna-
TeJIbHOE M BpaluaTe/ibHoe ABMKeHHUs. CTeneHn CBOOOIbI.



2. Tpunuun otHocutesHocTn [amunes. [lepsuiif, BTOpo#, Tpetuit 3akonsl HbroToHa. Llentp
macc.

3. UnepumansHele ¥ HEMHEPLHATBHBIE CHCTEeMBl OTcueTa. LleHTpobexkHas 1 KOPHOJIMCOBA CHIIBI
HHEPLIIH.

4. Teepaoe Teno. Cucrema MaTepuanbHbIX Touek. MoMeHT ciibl. MOMEHT MMITyJIbCa. YpasHe-
HHE MOMEHTOB. Y DABHEHUS IBHIKCHHUS.

5. Bpamienue Tena BOKpYT HemoABHKHOI oc. MomeHT unepuuu. Teopema IlTeinepa.

6. OHOPOIHOCTh M M30TPOMHOCTh MpocTpaHcTBAa. OAHOPOAHOCTH BpeMeHHU. M3oimpoBaHHasd,
3AMKHYTAsl, TIOMYOTKPBITAas M OTKPBITas CHCTEMBI. 3aKOHBI COXPaHEHHS MMITY/IbCa M MOMEHTA
MMITYJIbCA.

7. PaGora, MOITHOCTD, 3Heprust. KHHETHYECKAs YSHEPrUsl.

8. KoHcepBaTHBHBIE M JIMCCHIATHBHBIE CHJIB M cucTeMbl. [ToTenumanbHas sHeprus. 3aKoH co-
XPaHEHHUS HEPriuy B MEXaHHUKE.

9. CBsI3b MeXK1y NOTEHIHAIBHOM SHeprueit u cunoi. Onepanus rpaaucHr.

10. UneanpHast ¥ Bs3Kasg XKUAKOCTH. OCHOBHBIE YpPaBHEHHS paBHOBECHS W JBHIKCHHS HKHJIKO-
creit. [uapocTaTHKa HECKHMAEMOM KHIKOCTH: 3aKoH [lackais, JKUAKOCTE B MOJIE THKECTH.

11. KunemMaTH9ecKOe ONMHCAHUE JBIDKEHHS XKUAKOCTH. JIMHUA TOKa, TpyOKa TOKa, CTALIMOHAPHOE
1 HEeCTallMOHAPHOE JBMKECHHS. YPaBHEHHE HEPa3PLIBHOCTH.

12. VYpasuenne bepuyum. Bssxocts. @opmyna HeioToHa.

13. IpsiMonuHeiiHoe ABMKEHHE )KUAKOCTeH no rmagkumM Tpybam. Gopmyina llyaseitns.

14. OcHoBHble napameTpsl cucTeMbl. Kputepnn nomobus. 3aKOHbI THAPOIMHAMHYECKOTO MOJ10-
ous.

15. TloTeHuManbHbIe U BUXPEBbIe ABMKeHHs. Onepalun IMPKYJIALHH 1 pOTOpa.

16. TTogsemuast cuta. @opmyia XKyxkosckoro - Kyrtra.

Iepswiii cemecTp. Bonpoc 2.
1. OCHOBHBIE IOJIOKEHHUS MOJIEKY/ISPHO-KHHETHUECKONH TeOpUHU BemecTa. Mojienb HIeanbHoro
raza. MeTop! H3y4eHHs CHCTEM MHOTHX YacTHIL.
2. Cratucthueckuit metoa. Meroa ancamOrneit. CraTHcTHUeCKOe ycpeaHeHHe. Dproaudeckas
rUuImnoTe3a.
3. Bepostnocts. [TnoTHOCTE BeposTHOCTH. [ToHaTie o GyHKIHMK pacnipeaenenus. Jlncnepeus.
4. MakpOCKONHYEeCKOe ¥ MHKPOCKOMMYECKOE COCTOSIHMA cHcTeMbl. Mukponepexoas U (iryk-
TyaLHH.
6. IlocTynar paBHOBEPOSTHOCTH. 3aKOH paBHOpacmpejeieHus dHepruu. [IpocTpancTBeHHAs
sueiika. @a3zoBble TOYKA, MPOCTPAHCTBO, s4eiKa. [ IpuHLHMI 1eTalbHOTO paBHOBECHS.
7. I'unore3a Makcgesna. Pacnipenenenue ["aycca.
8. Pacripejienienue MOJIeKyJl B IpocTpaHcTBe ckopocTei. dynkuns Makcsea.
9. ®usnyeckuit cmbica GpyHkunu MakcBesia. XapakTepHble CKOPOCTH MOJIEKY L.
10. JlaBneHue raza Ha CTEHKY. Y paBHEHHUS PaBHOBECHOI'O COCTOSIHUS MICaTbHOIO rasa.
11. Pacnipenenenue bonbimana. bapomerpuyeckas Gopmyna.
12. TlepBoe Hauano TepMoauHaMuku. Pabora, Tennora, BHyTpeHHss sHeprus. TepmoauHamuye-
ckuii npornecc. PaBHOBeCHBle M HepaBHOBECHBIE cocTOsHMA. OOpaTMMOCTH M HEOOPaTHMOCTE
TEPMOIMHAMHYECKOTO Tpoliecca. MexaHnueckoe M TepMOIMHaMHiecKoe paBHoBecH:A. HepasHo-
BECHbBIE COCTOSTHHSL.
13. TennoemkocTs. DHTanbnus. opmyina Maitepa. TeroemkocTs uaeansHoro rasa. Henocra-
TOYHOCTBb KJIACCUYECKOH TEOpUH TEILIOEMKOCTEH.
14. TTonurponuerit mpouecc. M3onponeccs. PaboTa, copeprraemas pu U301po1eccax.
15. Dutponus. Bropoe Havano tepmoauHamuku B Gopmymuporke Knaysuyca. [{ukinyeckuii
nporecc. Bropoe Hauano repmoauHaMuky B popmynuposkax Kenesuna u Knaysuyca.
16. Bropoe Hauao TepMOAMHAMHKH B (hopmymupoBkax bonbumana, bpunmiosna u [puroxuna.
CBs3aHHAs YHEPTHSL.



17. TepMoIMHaMHyecKue NOTeHInansl. Kpurepun TepMoANHAMHYECKOH yCTOHYMBOCTH CHCTEM.
HeoGpaTumele IpOLECCHI.

18.91eMeHTHl TeOpHH CToNKHOBeHHH. DddexTnBHOE cevenne. CpelHss JUIHHA cB0OOIHOTO
npobera. Bpems penakcaiuu. SIBieHns nepeHoca.

19. O6mee ypaBHeHHe neperoca. TerionpoBoJHOCTb.

20. Obiiee ypaBHeHHE NepeHoca. Ba3kocTs.

21.06mee  ypasuenme mepenoca. Camoanbdysus. Tlomstus  B3anmoanpdysun  u
tepmoanddy3un.

22. Peanbuble rasel. Cuisl cBs3u B monekynax. Cunel Ban-znep-Baanbsca. CucteMbr MOJIEKYI.
unkoe u razoo0paszHoe cocTostHUS. M30TepMBl peanbHOTO ra3a 1 AKHIAKOCTH.

23, Anexrpocratuka. [Ipeamer usydenus. Teopema Mpuuoy. 3akon Kysona.

24. PaGota B snexTprueckoM nosie. [ToTeHIHaTbHOCTE KYJIOHOBCKOTO Mnojsi. Onepamus poTop
BEKTOpA HAMPSHKEHHOCTH 3MEKTpHuecKoro nois. CKaaspHEIH MOTEHIMAL. [Torenuuan nons
TOYEUHOTO 3apsjia.

Bropoii cemecTp. Bonpoc 1
1. JluoneKTpHKH. DJIeKTpHUEeCKOe MoJIe B AU3IeKTpUKax. Bextop monspusannn. MonekynapHas
KapTHHA MONApU3alEi. MexaHu3Mbl monsipusaunu. BidsHue monspusalyi Ha 5JIEKTpHYECKOe
noie.
2. CKaaspHBIl TIOTOK BeKTOpa. DiekTpocTatnyeckas Teopema ['aycca. OObemMHas ILIOTHOCTH
3apsiJ10B.
3. Oneparus auseprenuun. Teopema Octporpaickoro - [aycca. OObemHas i MOBEPXHOCTHAS
MUIOTHOCTH CBSI3aHHBIX 3apsAsl0B.
4. TloBepXHOCTHAs TUIOTHOCTH 3apsijloB. DJEKTPUYECKOE CMENIEHHE. DIeKTpocTaTHieCcKas
Teopema ['aycca IIpH HATMYHH JIHDJIEKTPUKOB.
5. TlpuMmeHeHHe TeopeMbl laycca K BBIYHCIEHHIO 5JIEKTPOCTATHYECKHX TIONEH: TMone
3apsUKeHHOH OeCKOHEYHOM MIOCKOCTH, MOJIe IBYX 3apsSKeHHBIX KOAKCHATBHBIX IIMIHH/POB.
6. Ilpumenenue TeopeMsl ['aycca K BEIYMCIECHUIO 3/EKTPOCTATHIECKHUX MOJICH: IBE 3apSKCHHBIC
KOHI[eHTpU4eckHe chepbl, 00BEMHO 3apsHKCHHBIH 11ap.
7. VenoBus Ha TpaHMIE JBYX IUANEKTPUKOB. 3aKOH NPETOMJICHHs JHHHH JJEKTPHYECKOTo
CMELICHHSA.
8. DieKTpUuecKoe Moje MPOBOAHUKOB. [ToJie ABYX 3apsKEHHBIX Mapasie/IbHbIX MIOCKOCTEH.
KonieHcaTopel. DJIEKTPOEMKOCTD.
9. IMocTosHHEI mekTpudeckuit Tok. Juddepenunansuas popma 3akona Oma. MexaHusm cy-
[IeCTBOBAHUS MOCTOSHHOI'O TOKA.
10. Duddepennuansuas popma 3akona Jhxoyms - Jlenua. Ipasuna Kupxroda juis pazseTsieH-
HEIX Herned. [TondaTue 0 cerHeTo3IeKTPUKaX.
11. MarauTHOoe noje B Bakyyme. CHITBI B3aUMO/IEHCTBHS Mapajljie/IbHBIX IPOBOJHUKOB C TOKOM.
Cuna Jlopenua. Bektop MarauTHONH MHAYKIMK. Cia Amrepa.
12. 3akoH Buo - Casapa. 3aKOH MOTHOTO TOKa. MarHuTHOE 110J1€ 0ECKOHEYHO JUIMHHOTO MPsSMO-
JTMHEHHOTO NPOBOIHUKA C TOKOM.
13. 3akoH buo - CaBapa. 3aK0H MOJHOro TOKa. MarHuTHOE 10JIe 3aMKHYTOTO BHTKA C TOKOM.
14. MaruuTHOe moje B BemiectBe. Marnernku. [lua-, mapa-, ¢eppomarnernku. HamarnudeH-
HOCTh. HarpsokeHHOCTh MarHMTHOTO ToJIs. MarHuTHBIE MPOHUIIAEMOCTh U BOCTIPHUMYHUBOCTD.
16. Bropoe ypaBHeHue MakcBenia. Yci0BHs Ha IpaHUIE BYX MarHeTHKOB.
17. DnexTpomaruuTHas uuaykuus. . [TepBoe ypaBHeHHe Maxkcpemna. SBienue CaMOMHIYKIHH.
[IpaBuso Jlenua.
18. 3akon coxpaHeHus 3apsaa. CBsize MKy MAarHMTHBIM IIOJIEM M JABHKYIIMMHCS 3apsilaMH.
Tok cmemienust. Tperbe ypaBHenne Makcselia.
19. Vpaguenus Makcgerta B quddepernmanbHoll 1 MHTErpanbHo# Gopmax.



Bropoii cemectp. Bonpoc 2
l. DnektpomaruutHeie KojebGauus. Hneanbubiit xountTyp TommcoHa. DeKTpPOMarHMTHbIE
kosiebanus B Koutype Tomrcona. JJoOpoTHOCTH KOHTYpa.
2. DnekTpoMarHuTHbIe KoneGanus B KouType RLC.
3. [Mepemennstii Tok B RLC-koHType. MMnenanc. Pesonanc HampskeHUH.
4. DIeKTPOMArHHTHbIE BOJNHEL. DHEPrHA W IUIOTHOCTH MOTOKa sHepruu. Bekrtop IloiTnHra.
Vpaeuenue J1'AnamGepa. PelieHus BOJHOBOTO ypaBHEHMs. BOIHOBOH BeKTOp. DileKTpoMar-
HHUTHAas [PUPOJA CBETA.
5. Teomerpuueckas onTuka. [TpuOIMKEeHHs TEOMETPUYECKOH ONTHKHM. 3aKOHbI OTPAKEHHMS M
npenomiaenns. [Tpunnun Gepma.
6. [Nonspusanus >1eKTPOMarHHTHO! BOHBL. SIBienue bpioctepa. Mexanusm Mosspusalnu cee-
ta. MOHOXpOMaTHYECKUH M XaOTHYECKHH CBeT.
7. Untepdepennms ceera. MHTepdepenuus B TOHKAX MUIeHKax. ONTHYECKas JUIHHA ITYTH.
8. Iudpaxuus csera. Ilpunumn [rodirenca. Ilpunnun Toiirenca - @®penens. OrpaHuYeHHs
®penend. 3o0Hel Ppenes.
9. Jludpaxuust ot kpyrnoro aucka. [Tatno [Tyaccona.
10. lncnepens. HopmanbHas n anoMasbHas qucnepeus. [lornomenue ceera. Okpacka ten.
11. Tennosoe usnyuenue. PapHoBecHoe M3nydeHne. XapaKTepUCTUKH TEIIOBOIO H3MYUeHHU .
12. A6comoTHo yepnoe Teno. 3akon Kupxroda. 3akons Credana-bonbimana n Buna.
13. Pacnipejesienne SHEprud B CHeKTpe abcomoTHO depHoro tena. ®opmyna Paned-[Lxunca.
Vasrpaduonetosas karactpoda. Kpantosas runoresa u Gpopmyna [Lianka
14. dorosnexrpuueckuii a3gdexrt u ero 3akonsl. @otonsl. OneiTel ¥ Teopus Komnrona.
15. Mognens atoma Pesepdopma. IMTocrynatel bopa. DneKTpoH B BOAOPOAONOAOOHOM aTOME.
KpanToBaHue HEPrHH 3JEKTPOHA B aTOME BoAopoa. CriekTp aTomMa BOJI0po/Ia.
16. ['unioresa e bpoiinsg. DkcrnepuMeHTalbHOE TIOATBEPK/ACHHE BOJHOBBIX CBOMCTB  MHKpO4Yac-
THIL.
17. CootHowenue HeonpeaenenHocTe. CTATHCTHYECKUH CMBIC] BOTHOBOH (YHKIHH.
18. Craumonapnas u HecrauuoHapuas (opmer ypaBuenus Ilpeannrepa. Yactuna B noreHuu-
AJIBHOM sIME.
19. I'napHoe, opOuUTAIBHOE, MATHUTHOE M CIIHHOBOE KBaHTOBBIE uncia. OnwiT LllTepra- ['epiaxa.
20. Tpuniwn 3anpeta [Maysm. [Tepuoguyeckas cucrema snementos. [Ipasuio orbopa.
21. CocTaB M XapaKTepUCTUKU aTOMHOTO siipa. Mozenyn aroMHoro siipa. Hedrpuno.
22. Slnepubie cuibl. Macca i SHeprus cBsS3u sapa. B3auMocss3b macesl M sHepruu. Jledekt macc.
23. SlpepHble peaklMy ¥ 3aKOHBI coXpaHeHMs. Peaknus nenenus suep. Llennas peakius aese-
Hust. Buast B3aumoneiicteuit. Teopus J{upaka 1o uHTepnperaliuy Bakyyma.
24. CronkHoBeHue M pacnaj dactull, Yactuisl u antudactuiel. Kocmudeckue myun. Ilpespa-

HIeHUs U K1acCu(UKaLus eMeHTapHbIX yacTull. Keapku.

Tpusevanue. IK3aMEHALHOHHBIE BOMPOCH COCTABJIEHBI M0 PETHHr-KOHTponam. CTyeHT BoIOMpaeT 1Ba K-
3aMEHALMOHHBIX OUIeTa ¢ BOMPOCAMH M OIHY 3a/auy W3 MepeuHs 3a1ad, BbINOMHEHHbIX UM (eil) B TeueHue ceMecT-
pa no CPC (pacuetHo-rpaduueckue padotel (PI'P)).

BOII[)OCLI R Iepearrecrammuu

Mexanuka

1. KuneMatnka MaTepuaJbHON TOYKH

. JInHamMMKa MaTepuanbHOi TOUKH. 3akoHbl HbloTOHA.

. 3aKOHBI COXpPaHEHHUs B MeXaHHKeE.

. Mexanuyeckas paboTta, Heprus ¥ MOIIHOCTE.

. Tepaoe teno. Llentp macc. Tunsl aBuKEeHUS.

. Kugkocru. ['uapocraTuyeckoe J1aBjieHue.

Mouaexyasipuas puszuxa u MKT

1. OcHOBHBIE NOTOKEHNS MOJEKYISPHO-KMHETUYECKOH TEOPUH BEIECTBA.
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2.YpaBHeHHs paBHOBECHOI'O COCTOSIHUSA HICAIbHOTO rasa.

3. Ileproe Havyayio TEPMOAUHAMHUKH.

4. Pabora, TennoTa, BHYTPEHHSS SHEPIHs.

5. TemnoeMKOCTb.

6. M3onporiecchl. Pabora, coBepiuaemast pH H30MpoLieccax.
JIEKTPHYECTBO H MATHETH3M.

. DnexTpocraTuka. 3akoH Kynona.

. PaGora B snextpudeckom nose. [loreHuman moss Toue4HOro 3apsajia.
. DIIeKTpUUECKOE T0JIe TPOBOJIHUKOB.

. Kongencatopsl. D1eKTpPOEMKOCTb.

. TTocTOAHHBIN 371EKTPUYECKHUH TOK.

. 3akoH Oma.

. 3akon [[xoyns - Jlenua.

. MaruuTtHoe none B BaKyyMe.

10. Cuutel B3aUMOAEHCTBHS [TapaJUIe/IbHBIX MPOBOAHUKOB C TOKOM.
11. Cuna Jlopenua. Cuna Ammepa.

Kosebanus u BosHbl. OnTHKA.

1. MarsuTHOE nose B BeniecTBe. HanpsskeHHOCTE MArHUTHOIO OIS,
2. M'ncrepesuc.

3. 3aKOH 3MeKTPOMArHUTHOH HHIYKLIMH.

4 SIenenue camonuaykunu. [Tpasuno Jlenua.

5.2nexktpomaruuTHele kKonebanus. Maeanbueiit kontyp Tommncona.
6. DNeKTPOMATrHUTHBIE BOJTHBL. DJIEKTPOMAarHUTHAs IPUPO/IA CBETA.
7. l'eomeTpuuecKas ONTHKA. 3aKOHLI OTPaKEHHUS U IIPEIOMIIEHU.

8. Unrtepdepenuns ceera.

9. lIudpakuus ceera.

Aromuast pmzuka

. ADCOJIFOTHO Y€pHOE TEJIO.

. DoTornekTpudeckuit 3Q(PEKT U €ro 3aKOHHL.

. Iloctynate! bopa.

. [TonynpoBOAHUKOBEIE JIMO/IEL.

. PanuoaxktuBHocTh. Anb(a-, 6era- U raMMa-u3IyyeHne. 3aKOHbl PaJHOaKTHBHOIO pacrnajaa.
. CocTaB 1 XxapaKTepHCTUKH aTOMHOIO AJIpa.

. Snepuele cumbl. Macca u sHeprusi cBsi3u sapa. B3auMocBsa3b MacChl ¥ SHEPrHH.
. edexT macc. DHeprus cB3M.

. SlaepHble peakliK U 3aKOHBI COXpAHEHUS.

10.1lennas peaxiust QeJeHHS.

11. DneMeHTapHbIE YaCTHILEL.
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7. YHEBHO-METO/JUYECKOE H HHOPOPMAIIMOHHOE OBECHEYEHHE
JAUCHHUTIIUHBI ( MOAYJISAA) DU3UKA

a) OCHOBHasl JTUTEpaTypa:

I. I'ankun A.®., [Ipokomesa H.C. Jlekuun mo ¢uzuke. KpantoBas u saepHas $pusnka. —
Bragumup: M3n — 8o Bal'V, 2015. — 87 ¢. . — ISBN 978-5-9984-0654-6.

DnextponHas Bepcus: http://e.lib.vlsu.ru:80/handle/123456789/4747.

2. Ky3nenos A.A. ®du3uka. Mexanuka. MonekynspHast Gpusuka DIeKTPUUECTBO U MarHe-
TH3M. DJIEKTPOMarauTHeIe Kojebanua u BosHbl. OnTHKa: y4yed. mocobue. — Brnagumup: M3a-o
Bal'V.2013. 160 c. — ISBN 978-5-9984-0337-8.

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



3. Kymum A.A., I'pynckas JI. B. ®@u3uka : MeToauyeckue ykasaHus K TEOPETHYECKOMY Ma-
TepHuay, NIPaKTHYECKUM 3aHATHAM H 3aaHUAM, TecTaM, KOMILIEKCY 1a0opaTOpHBIX paboT s
CTYJIEHTOB JMCTAHIMOHHON (popMbl o0ydenns / moa pea. A. A. Kynuma. — Bnagumup: M3z1-8o
Bal'Y, 2013. 214 c.

Jnexrpornas Bepeus: http://e.lib.vlsu.ru:80/handle/123456789/2624.

4, ®u3MKa: METOJAMYECKHE YKa3aHusl A/l TIOATOTOBKH CTY/JEHTOB K TecTHpoBanuto / A.D.
Tankud [u ap.]. — Bmagumup: U3a-so Bal'V, 2013. 243 c.

Anextponnas Bepcust: http:/e.lib.vlsu.ru:80/handle/123456789/3390.

0) noTIONIHUTE IbHAS JIMTEPATYypa:

1. TIpokomesa H.C. C6opuuk 3a1ay no ¢pusnxe. — M3a. 2-e, uenp. u jgon. — Bragumup:
Usa-so Bal'V, 2010 . - 65 c. - ISBN 978-5-9984-0043-8.

http://e.lib.visu.ru:80/handle/123456789/1871;

2. Yepror A.I'., Bopo6res A. A. 3agaunuk 1o ¢uzuke: YueGHoe nocobue s BTy308. — 8-
e u31., mepepab. u gomn. — M. : @usmatmut, 2007. — 640 ¢. — ISBN 5-94052-098-7.

3. Jlmurpuena E.B., [Tnemusues B.C. YueGuoe nocodue no dpusuke: Mexanuka.— Braju-
mup: U3a-so Bal'V, 2009. 143 c. - ISBN 978-5-9984-0005-6.

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

4. Cagenber M.B. Kypc ofmeit ¢puznkn : yueGHoe nmocobue ams BTy308: B 3 1. — 7-e u3n.,
crepeorun. — CII6.: Jlaue, 2007. — ISBN 978-5-8114-0629-6. (Jlyumine knaccuyeckue yueOHU-
kn) (Kinaccuueckas yueGuas nurteparypa no ¢usuke) (YdaeGuuku s By3os. CrenuasibHas Jn-
TepaTypa):

http://e.lib.vlsu.ru/cginbin/zgate.exefollow+5256+RU\VLSU\SLUSHEBNUI\948[1.12]+rus

5. XKapenosa C.B., ITpokxomesa H.C., Illamanckas E.JI. ®usuka TBEPIOro Tesa: MeTOAU-
yeckue ykaszanus k nabopartopHeiM padotam no ¢usuke/ moa pen. C. B. XKapenosoit .— Brnaan-
mup : Braqumupekuit rocyraperennsiit ynusepeutet (Bal'y), 2010 .— 39 c.

nextponHas Bepeus: hitp://e.lib.vlsu.ru:80/handle/123456789/2088;

6.Tpodumosa T.W. duznka : yueOHHK g BEICHIErO NpodeccroHanbHoro 00pasoBaHus no
TeXHHYECKHM HampaBieHusM.— Mocksa : Akanemus, 2012 . 316 c. - ISBN 978-5-7695-7967-7

7. Kapenosa C.B., Ilpokomesa H.C., lllamanckas E.JI. ®usuka atoMOB W MOJEKYIL.

Snepuas dusuka [DNeKTPOHHBIN pecype] : METOMYECKHE YKa3aHUs K 1a00paTOpHBIM paboTam
no ¢usuke/ noxa pea. E. JI. lllamanckas.— DneKTpoHHbIe TeKkcToBbIE AaHHble (1 daiin : 431 KO)
— Bnagumup : : U3a-so Bal'V, 2010 . 38 c. http://e.lib.vlsu.ru:80/handle/123456789/2088;

B) NEPUOJAUYECKHE U3TAHUSL!

Pexomenayemsie )kypHaisl nepeuns BAK PO:

Yenexu ¢pusuuecknx Hayk (Mocksa), Mexannka xuakocTd u rasa (Mocksa), MHpokom-
MyHHKaloHHble TexHosornn (Camapa), MsmeputensHas texuuka (Mocksa), [Tpubopsi 1 Tex-
Huka sxkcnepumenta (Mockea), @usnka arMochepsl 1 okeana (Mocksa), Temnodu3suka n aspo-
mexannka (Hosocubupek), DnexrpuuectBo (Mocksa), XKypHaan texaudeckoit dpusuku (CaHkT-
[lerepbypr), M3BecTust By308. Du3ukKa.

r) nporpammHoe obecneuenue U MaTepHeT pecypcel:

® cpejctBa cbopa, TIepBHYHOTO aHaIn3a, 00pabOTKH NaHHBIX B TabJMYHOM MpoLeccope
Microsoft Office Excel,

® DeKTpOHHas Mo4Ta Jektopa: artemi-k@mail.ru;

® ygeGHbBIe MAaTEPHAIbI 10 PU3HKE B ANIEKTPOHHOM (popMaTe Ha caiTax:
alleng.ru/edu/phys9.htm; gaudeamus.omskeity.com/PDF; ozon.ru/content/detail/id/16046639;
bookin.org.ru/book/952800



8. MATEPUAJIBHO-TEXHHYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO-
AYJIsl) DU3UKA

JIeKHOHHBIE ayINTOPUH OCHAIIEHBI J0CKaMU ([UIsl MapKepa MM MeJia), SKpaHOM JUIA T1po-
eKIMOHHBIX CHCTEM, IpoekTopoM U HoytOykoMm (B-3, 422-3, 425-3). Ayauropus ans nadopa-
TOPHBIX 3aHATHI, OCHAlllEHHAsi COBPEMEHHBIMH MEPCOHAIBLHBIMH KOMIIBIOTEPAMH, O0bEJAUHEH-
HBIMH B JIOKaJIbHYIO BBEIYHUCIHTEIBHYIO CETh W YKOMILJIEKTOBAHHBIMU HEOOXOUMBIM CHCTEMHBIM
¥ NIPUKJIATHBIM IPOTrpaMMHbIM obecnieueruem (419-3). JlaGopaTopHu MeXaHMKH M MOJIEKYJISAP-
HoM (pu3uku(428, 429), anekrpomarnernusma(425, 426),ontuxu (422, 424), KBaHTOBOH (hU3MKH
(430).

ITporpamma coctasieHa B cooTBeTcTBHM ¢ Tpebopanusmu OI'OC BO mo nanmpaBieHHIO

11.03.02 «ndokoMMyHHUKAIMOHHEIE TEXHOJIOIUU H CUCTEMBI CBS3HY

Pabouyto nporpaMMmy cocTaBuII A.A. Ky3nenos
JL.T.H., mpodeccop

Penenzent (br) /{,/;%/ A.A. 3asKkuH

JOUEHT, KaHa. ¢pu3.-mat. HayK, kad. Ousnku u npukIajHON MaTeMaTHKH

[Tporpamma paccmoTpeHa 1 ogo0peHa Ha 3aceianun Kadenpsr OOuie# ¥ npukianaHoi Gusuku

/ il s
npotokon Ne Tlor T <N 2015 rona. /

3aBeayrowmii kadeapoi _B.B. JIopoxkoB

/

Pabouass nmporpamMma paccMOTpeHa M ofloOpeHa Ha 3acefaHuM y4eOHO-MEeTOJUYECKOH KO-

muccun Hanpasnenus 11.03.02 «MupoxoMMyHUKaLMOHHBIE TEXHOIOTHH H CHCTEMBI CBA3UY

npotokon Ne /¢ or 7/ ¢Y 2015 ropa.

-~ 11—
[Ipeacenaresnb KOMHUCCHHU /L a_-7 O.P. Hukutun




JIMCT NEPEYTBEPK/JIEHU

PABOYEMN IPOT'PAMMBI JIMCHUTIJIMHBI (MOAYJIS) ®U3UKA

[Iporpamma o100peHa Ha /. 0,7 7 & yueOHBIH roj
[Ipotokon 3acenanus kadeaps No V. oT /'{ / :f{/ j}ozla.
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i
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JIMCT NNEPEYTBEPK/JIEHUSI
PABOYEN MPOIrPAMMBbI

Pabouas nporpamma onoOpena Ha / 4 yqeGHHH roj
[TpoTokon 3acenanus kadeaper Ne / > ot 4 LG ;A /ro,ua
3apeyromuii kadeapoit 5 — // 7S S

Pa6oyas nporpamMma o106peHa Ha 7, '5‘;'-/,/,;7/; yueGHbIi roz
[Tporoxon 3aceanus Kadeapst Ne /A ’ 0&/7/ (- / %ona

3aBenyrommit kadeapoi e Fr / A S ST
Pabouas nporpamma ojj00peHa Ha yueOHBIH 1o
[Tpotokon 3acenanus kadeapsl Ne oT roaa

3aBeyONUi xatbenpoﬁ




