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1. HEJIX OCBOEHUA JUCHHUITINHBI

[leassMH OCBOEHHMS AUCHMUILIMHBL «DU3KKa» sBiaseTcs obecnedenue OyAyLIEro cnendanu-
cTa Hay4HO#M (u3Myeckoil Ga3oi, Ha KOTOPO# B BBICLIEH TEXHMYECKOH IIKOIE cTpOUTCs 00IIe-
HHKEHepHas W crenuasibHas noaroroska. [TocinenoBatensHoe usydenne GU3HKM BulpadaThiBacT
criequpuYecKUil METO/l MBIIIICHUS, (PU3NYECKYI0O MHTYMLMIO, KOTOPBIE OKa3bIBAKOTCS BeChbMa
MJIOJOTBOPHEIME M B ApyruX Haykax. CHeunuamucTel, MOAy4MBIIME (DPU3MKO-MATEMATHYECKOE
obpa3oBaHHe, MOT'YT CaMOCTOSTEIBHO OCBaMBATh HOBBIC TEXHMYECKHUE HAIpaBJICHMs, yCHEUIHO
paboTaTh B HUX, JIETKO NEPEXOAUTH OT PEIICHHs OJHMX 3a/1a4 K JAPYruM, UCKaTh HECTAHAAPTHbIE
¥ HETPaJMIHOHHbBIE YTH, YTO OCOOEHHO aKTYaJbHO AJs NPOPECCHOHAILHON MOOHIBHOCTH CIie-
[IMATUCTOB B YCIOBUAX YCKOPEHHOIO Pa3sBUTHS TEXHUKH H TEXHOJIOTHH.

B mpouecce 0cBOGHHUs JaHHOH JUCHMIUIMHBI CTYAEHT (POPMUPYET U JAEMOHCTPUPYET CJie-
AYIOIIHe 06uje-npodeccuonaibible KOMneMeHyuu:

e CrIOCOOHOCTRIO pelaTh CTaH apTHbIe 3a71a4u NpoecCHOHATBHOM JeATEIbHOCTH Ha 0C-
HoBe MH(OPMAIMOHHOM U Oubnuorpaguyeckoil KyabTypel ¢ IPUMEHEHHEM HH(POKOMMYHHKA-
[HOHHBIX TEXHOJOTHIl U C Y4eTOM OCHOBHBIX TpeOoBaHMH HH(pOPMALHOHHOH O€30MacHOCTH

(OI'TK-2):

3ajaun AUCHHIIHHBL:

e TeopeTHUEcKas MOArOTOBKA B o0yacTu (U3MKH, MO3BOJMIOMAsS Oy IyIIMM HHKEHepaM
OPHEHTHPOBATHCS B MOTOKE HAYYHOW M TeXHMYECKOW MH(popMaiuu, oOecreynBas UM BO3MOK-
HOCTH MCIOIb30BaHUA (PU3UYECKUX MPUHIUIIOB B 001acTAX CeIHaIn3alHii;

¢ (opMmupoBaHHE HAYYHOTO MBIIIIEHHS, B YACTHOCTHU [PABHIILHOIO ITIOHUMAHUS [PAHHL
NMPUMEHUMOCTH Pa3IUYHbIX (PU3HYECKUX ITOHATUH, 3aKOHOB, TEOPUH U YMEHHs OlIEHHBATh CTe-
MeHb JOCTOBEPHOCTH PE3YJILTATOB, MOJIYYEHHBIX C IIOMOIIBIO SKCIIEPUMEHTANIBHBIX HITH MaTeMa-
TUYECKHX METOJ0B HUCCIICIOBAHMSA;

e BBIpadOTKa IPHEMOB U HABLIKOB pellleHUH KOHKPETHBIX 3a/1a4 U3 pa3HbIX o0nacteil du-
3UKH, IOMOTalOUIUX CTYJAEHTaM B JlajbHEeHIIeM pelaTh HHKEHEePHbIe 3a1a4u.

® O3HAKOMIICHHE CTYJCHTOB C HAYYHOMH anmapatypoi U BelpaboTKa y HUX HAa4yaJIbHBIX Ha-
BBIKOB ITPOBEICHUS IKCIEPUMEHTAIBHEIX HAYYHBIX HCCIIEIOBAaHUH pa3IMUHbIX (DU3MUYCCKUX SIB-
JICHUH W OLIEHKH MOTPELIHOCTEH U3MEPEHHH.

2. MECTO JHCHHUIIJIHHBI B CTPYKTYPE OIIOIT BO

Baknasi 11e/1b BeICIIEro 00pa30oBaHUs — IOJIYYUTh HAYYHOE MpeJCTaBlIeHUE O MPHPOJE U
MeTosax ee nosHanus. @u3nka Kak Beaylas HayKa O MPUPOJE MIPaeT rIaBHYIO POib B JOCTH-
KeHuM 5ToM nenn. OHa OTHOCHTCA K AMCLHUIUIMHAM 0a30BOM YacTH M 3aj1aeT HA4ajo alrOPUTMY
HHKEHEPHO-TEXHHYECKOTr0 00pa30BaHMA BCEX HAIpaBICHWH MOJATOTOBKH, U B YAaCTHOCTH, pa-
JAHO3JIEKTPOHUKH. [To cosepkaHuIO M HayYHBIM METOJAM UCCIIe0BaHHs (U3NKA, KAK CPEICTBO
00pa30BaTeNbHOTO M BOCIHTATENLHOIO BO3JAEHCTBUS, [MOMOraeT Pa3sBUTHIO YMCTBEHHBIX CIO-
coOHOCTEH, (JOPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS M BOCITHTAHUIO XapakTepa MpH JOCTH-
HKEHUH LIeJIH.

B coBpeMeHHOM eCTeCTBO3HAHMM MPUHAT MAaTEMATHYECKHMH s3bIK OOLIeHUs, 0OMeHa MH-
popmanmnu, anamusa u T.. JI18 yCHemIHOro OCBOEHHsI Kypca (DM3MKM CTYAEHTaM HeOoOXOIMMO
3HATh CJICJIYFOLME pa3/esibl BEICIIEH MaTeMaTHKU: JuddepeHnansHoe U HHTErpaIbHOE MCUHC-
nenue, IuddepeHnnanbabe ypaBHEH S, aHATHTHYECKYIO TeOMETPHIO U JIMHeltHyro anrebpy, ps-
JIBL, 9JIEMEHTBI BEKTOPHOIO aHaIM3a, QYHKLHU KOMIIIEKCHOIO MEPEMEHHOr0, 3JIEMEHTH TEOPHH
BEPOATHOCTEH U MaTEMAaTHUYECKOH CTATHCTHKH.



3. KOMIIETEHIIMU OBYYAIOILIEI'OCS, ®OPMHUPYEMBIE B PE3YJIbTATE
OCBOEHMUA ITUCHUIIJIMHBI (MO/LYJIA)

[TocnenoBaTensHOe u3ydeHue GU3MKH BbIpaOaThIBACT crielU(UYECKHHA METO MBILIJIEHHS,
(pU3MYECKYIO HHTYULIUIO, KOTOPBIE OKA3hIBAIOTCS BeChbMa MMJIOJOTBOPHBLIMU M B JPYTUX HayKax.
CrienManucTel, MONYYHBIIHE LIMPOKOe (PU3MKO-MaTeMaTHUYecKOe OOpa3oBaHHME, MOTYT CaMoO-
CTOSITEJILHO OCBAUBATh HOBBIE TEXHUYECKHE HAIPABJICHHs, YCIEIIHO paboTaTh B HHUX, JIETKO Ie-
PEXOAUTH OT PEelleHUs] OMHUX 3a]a4 K PEIIeHHIO APYTUX, HCKAaTh HECTAHAAPTHBIE U HETPaAMIH-
OHHBIE TIYTH, YTO OCOOEHHO BaXKHO ISl MPO(ecCHOHAIBHON MOOUIBHOCTH CIIELIHAIUCTOB B yC-

JIOBUSIX YCKOPEHHOTO Pa3BUTHUS TEXHUKH.
B pe3yabTate OCBOEHMS AUCHMIUIMHBI OO yUatOUUHics T0JKEH:
3HaTh MOJOKEHUS U MTOHATHA KJIACCHYECKOH El:)I*IBI'IKI/I1 KaK OCHOBBEI HIl(l_)OKOMMyHHKaHHOH-
HbIX TexHonorui (OIIK-2).
¥Ymern: pemiath cTaHiapTHBIE 3aJa4d eCTECTBEHHOHAY4HOH o0iacTu 3HaHuUi, HEOOXOaH-
MBIX JUIst TpodeccronanbHoi geatensHoctu (OITK-2).
Baaners: nndopmanunonsoi u dudbnuorpadpuyeckoit kynaptypoii (OIIK-2).

4. CTPYKTYPA U COAEPKAHUE AUCHUITJINHDBI
OO61mas Tpy10EMKOCTb JUCUUIIIMHEI cocTaBiseT 10 3auétHbix equnuu, 360 yacos

CTpyKTYypa AHCUUNINHBI
No | Pasmen (tema) juc- Buner  y4eGno#t  paborthl, |O6beM dopma  Te-
11/T1| LMUTUTHHBI BRIONas  CAMOCIDATCHBHYIO WUcOROR | KyHIErG
B padoTy CTYACHTOB U TPYAOEM- |naGorh, ¢ KOHTPOJIS
o KOCTb (B 4acax) IIpHUMeHe- | ycIeBae-
3 Gl = ﬂé 3 HHEM HH-{ MOCTH,
= § E g| §E E-g %g O & [repakTue- | hopma
El B g z E 2 gmg 8| G EH]:IX METO- TPOMEXKY-
2 % w8 8 ¥ == JIOB (B| TOyHOH AaT-
8| E |5 | yacax / %)| Tecranuu
| [Paznen 1. Mexanuka 1-9 |18 8 10 3 9/25
Tema 1. Mexanuka. Mo- 1-2 28 nepearre-
nekynspHas Gpusnka cTauus
Tema 2. DneMeHTbl Bek- -2 | 4 2 2 1 2/25
TopHO# anrebpel. KnHe-
MaTHKa MaTep. TOYKH
Tema 3. DnexktpomarHe- 3-4 28 riepearre-
TH3M cTauus
Tema 4. Jlunamuka no- 3-4 4 2 2 ] 2/25
CTYNaTeNbHOrO  JBHIKE-
HUS MaTepualbHOH TOY-
KH H TBCp,E[O[‘O TEna
Tema 5. KonebaHus, Bo- 5-7 28 nepearre-
HbI crauus
Tema 6. MexaHuka TBep- 5-7 |6 2 4 2 3/25  |Pe#TuHr-
JI0ro  Tena. 3aKoHbl CO- KOHTpOJ1b Nel
XpaHEHUs B MeXaHHKe.
Tewma 7. OnTuka 8-9 28 nepearre-
cTauus
Tema 8.  Mexanuka 89 |4 2 2 1 2/25
CIUTOLIHBIX Cpea
Tema 9. OcHOBHbIE MOHS 10-11 32 nepearre-
THA aTOMHOI (PU3UKH cTaums
2 |Pa3pmen 2. MonekynspHas 10-18/ 18 10 | 8 4 9/25
¢usmka. Tepmonnnamuxaj




ITpoaomkenue TabauLLbl

Tema 1. Metoabl usyue- 1 | 10-11] 4 2 2 1 2/25
Hua cuctem. MKT. Cra-
TUCTHYECKHI METOJ HCH
CJIe[I0BaHHUS CHCTEM
Tema 2. Tepmoaunamu{ 1 | 12-13| 4 2 2 1 2/25  |PeiTuHr-
ueckuit meron. [llepsbiif KOHTpOJL Ne2
BAKOH
Tema 3. Durponus. Bro4 1 | 14-15] 4 2 2 1 2/25
O 3aKOH
Tema 4. Dnementsl ¢pusu{ 1 | 16-17| 4 4 2 1 2/25 Pefirunr-
HECKOW KHHETHKH KOHTpoJb Ne3
Tema 5. Peanbuble rasel | 1 | 18 2 2 - - 1/25
Hroro 1 1-18 | 36 18 |18 153 18/25 [Tepearte-
CTaLM.
DK3aMeH
3 |Pazgen 3. Dnextpomaruved 2 | 1-7 | 14 - |6 6 5/25
[TH3M
Tema 1. DnexTpoctatuka |2 | 1-3 | 6 - |2 2 2/25
Tewma 2. TMocTosHHbIA TOK| 2 | 4 2 - |2 2 1/25
Tema 3. MarHeTtusm 2 |57 |6 - |2 2 3/25  |PeiiTunr-
KoHTpoJb Nel
4 |Paspen 4. Konebauus) 2 | 8-10 | 4 - |4 8 2/25
BOJIHbI
Tema 1. MexaHuueckue 2 | 8 2 - |2 4 1/25
KonebaHus
Tema 2. Dnektpomaruut- | 2 | 9-10 | 2 o |2 4 1/25
Hble KOJieOaHHs H BOJIHbI
5 |Pa3pen 5. Ontuka 2 |11-14 | 8 - |8 8 4/25
Tema 1. I'eomerpuueckas 2 | 11 2 = |2 2 1/25  |PedTHHr-
ONTHKA KOHTpO/Ib No2
Tema 2. Uurepdepenums 2 | 12 2 -2 2 1/25
cBeTa
Tema 3. [Iudppaxuns ceeq 2 | 13 2 - |2 2 1725
Ta
Tema 4. Iucnepcus ceeta| 2 | 14 2 = |2 2 1/25
6 [Paznen 6.0cHoBHblie mo-4 2 | 15-18| 8 - - 3 4/25
HATUS AaTOMHON (PU3HUKH
Tema 1. DnemenTtsl kBan- 2 | 15-16] 4 - |- 2 1/25
TOBOW ONTHKM U KBAHTO-
BOM MEXaHHKH
Tema 2. OcHoBHble noHsA-| 2 | 17-18] 4 - |- 3 1/25  |PeiiTunr-
THsl (PU3UKH TBEP/IOTO KOHTPOJIb No3
Tena, aTOMHOT0 Aapa H
PAEMEHTAPHBIX HAaCTHLL
Htoro 2 [1-18 | 36 - |18 27 18/25 DK3ameH
Bceero 1-2 72 18 |36 180 36/25 [Tepeatte-
CTaLu.

DK3aMeH




TemaTHyecKHH MJIAH AHCUHILIHHBI

I. Mexanuka

1. Beeaenue. Ipeamet pusuku. MeTobl GU3MYECKOrO UCCIIEIOBAHUSA: OIBIT, THIIOTE3a,
IKCIIEPUMEHT, Teopusi. Baxkneiimue starsl UCTOPUH Qu3uKH. Ponb GU3HKH B pa3BUTHH TEXHUKU
M BIMSHUE TEXHUKH Ha pa3BuTue Gu3uku. Ponb Gu3nky B cTaHOB/IEHNH HHXKeHepa. Ceasp (u-
3MKM C JIPYTUMHU HayKaMu. Y CcrexXu coBpeMeHHON Qu3ukH.

2. HekoTophle cBejieHUs U3 MaTeMaTHKH. Pob MaTeMaTHKU B u3ydeHUH QH3HKH. OyHKIHH
¥ ux npoussoxaHeie. MHTerpuposanne. O cMbIciie MPOU3BOJHON ¥ MHTErpaja B MPUIOKEHUN K
¢usryeckuM 3amayam. DJIEMEHTBH BEKTOPHOW alreOphl: ONpe/ieleHHe BEKTOpa, CJIOKEHHE BEK-
TOpOB, YMHOKEHHE BEKTOPOB, TU(depeHnnpoBanie BEKTOPHLIX BenuunH. [ndpepenunanbHbie
ypaBHEHHS. DJIeMEHTapHBIE CBEJIEHHS U3 TEOPHH BEPOSTHOCTH.

3. KuHemaTHKa MoCTynaTe bHOro JIBMKeHHs. KuHemartnka kak pasjen MexaHuku. Mexa-
HUYECKOE JBWKEHHE Kak MpocTeiias ¢opMa IBUKeHHS MaTepuu. MarepuaipHas TOYKa (dac-
tuua). CucreMa orcyera. Muepunanphele cucTeMsl oTcuera. Panuyc-sexrop. [IpyHIHMI OTHOCH-
tensHOcTH ["anunes. Tpaexkropusi. Paguyc KpUBH3HEI TpaeKTopuH. JIMHelHas CKOPOCTh M JIH-
HeltHoe yckopenue. TaHreHIMaIbHOE W HOpMaibHOe ycKopeHus. CBS3b MeX1y JIMHEHHBIMH U
YIIIOBBIMH KHHEMATHYeCKMMHU BeauurHamu. [TocTynaTenbHoe IBHKEHHE TBEPIOTO Tela.

4. JluHaM#Ka IIOCTYIATEILHOrO JABMKeHNs. JInHaMuKa Kak pasjesl Mexanuku. [lepseorii 3a-
koH HpI0TOHA M MOHATHE WHEPLHAIBHON cHcTeMBl oTcyeTa. Bropoii 3akon Helotona u nousrue
CHJIBI, MACCHI M UMITYJIbca. YpaBHeHHe ABMKeHUs. TpeTuii 3akoH Hel0TOHA M Ipejiestbl ero npH-
MeHHMOCTH. HenHepuuaibHple cUCTeMBl 0TcueTa. AOCONIOTHEIE H OTHOCHTEIIBHEIE CKOPOCTh U
yckopenue, Cunbl unepruuu. Llentpobexnas cuna. Cuna Kopuonnca. CuctemMa MaTepHaibHBIX
touek. LleHTp uHepMu (LIeHTp Macc). TeopeMa 0 JBUKEHHUH LIEHTPa HHEPLIUH.

5. BpamarensHoe ABiwkeHHe TBepiaoro Tena. [loHsTtue abcomorHoro tBepaoro tena. Mo-
MeHT cuJibl. MoMeHT umnynsca. Moment unepuun. Teopema IllTelinepa. Y paBHeHHE MOMEHTOB
(CBA3bL MOMEHTA UMITYJIbCA ¢ MOMEHTOM CHJIBL). Y paBHEHUE BpaIlaTeNbHOIO JIBUKEHHS TBEPIOTO
TeJla OTHOCUTENILHO HENoABMKHONH ocH. KMHeTHUYeCcKas 3Heprus BpallarLerocs TBEpIoro Teja.
['upockonuyeckuii 3pdext. CBoOOAHBIE OCH.

6. 3aKOHBI COXpAHEHUs. 3HAYEHHE U COAEp/KaHUE 3aKOHOB COXPAHEHHUS B MEXaHUKe. 3aKOH
coxpaHeH#s uMnyiabca. OJHOPOIHOCTh NPOCTPAHCTBA. PeakTHBHOE /IBUKEHHUE. 3aKOH cOXpaHe-
HHS MOMEeHTa uMIyjbea. M3orponus npocrtpanetra. Pabora, sHeprus, MomHocTh. CBs3b MEXKIY
MOTEHIHAILHON 3Heprueit u cunoil. [Tonstue cusoporo nosns. KoHcepBaTuBHble M HEKOHCEPBa-
THBHBIE CHJIBI. 3aKOH COXpaHEHHS JHEpruu B MexaHuke. OaHOpoJHOCTH BpeMeHH. KoHceppa-
THBHAs M JUCCUIIATHBHAS CHCTEMBI.

7. DIeMeHTBl MeXaHHUKH JKMJKOcTelt U razos. OOuue cBOHCTBA XKHIKOCTEH U razos. Ypas-
HeHue aABwKeHUs B popme Ditnepa. [lone ckopocteit, muHUN K TpYOKH ToKa. YpaBHEHHE Hepas-
peIBHOCTH. YpaBHeHue bepuymmu. Cucrema ypaBHeHMH razoauHamuku. Bsskocts. Teuenue
Bs3ko# Jkuakoctd. Dopmyna [lyaseing. JlamuHapHbli u TypOyJI€HTHBIN pPEXUMEl TE€YEHUS.
[upxynsauus ckopoctd. [ToTeHnmanbHoe 1 BUXpEBOE ABHKEHHS. J[BHIKEHHE Tel B KHIKOCTAX H
razax. Teopema XXykoBckoro.

8. DIIeMeHTHl crenuanbHOH TEOPUH OTHOCHTENbHOCTH. [IpHHLIMI OTHOCHTETBHOCTH DHH-
mreina. Pons ckopoctu cBera. [locTynar mocrossHCTBa cKopocTH cBeTa. [Ipeobpazosanus Jlo-
penua. JlopeHneBo cokpauieHue AIUHBL U 3aMejUIeHHe BpeMeHH. [ paHunia mpuMEeHNMOCTH Kiac-
CUYECKON (HBIOTOHOBCKOM ) MEXaHUKH.

IT. OcHoBbI MoJIeRY AApHOI PH3HKH H TEPMOIHHAMHKH

9. MonekyaspHO-KMHeTHYECKas TeOpUs HIeanbHOro raza. OCHOBHBIE TOJOKEHHUS MOJIEKY-
JSIPHO-KMHETHYECKOHN TEOpUH BelecTBa. MHUKpPO- H MaKPOCOCTOSIHUS CHCTeMBI. MakpocKonuye-
ckue napametpsl. [TonaTue uaeanpHoro raza. MonekyssipHO-KHHETHYECKOE TOJIKOBAHUE TeMIIe-
parypel. Yucno creneneit ¢cBo60abl MONEKYIbl. BHYTpeHHSS SHEprus MaeaabHOro rasa. 3akoH
paBHOpACTIPEeNICHHs SHEPTUHU 10 CTENeHAM cBoOoakl. [lapneHue ra3a ¢ TOYKH 3PEHUS MOJIEKY-




NAPHO-KMHETHYECKOH Teopun. OCHOBHOE ypaBHEHHE MOJIEKYJSAPHO — KHHETUYECKOH TEOPHH.
YpaBHEHHE COCTOSHUS HIeaNbHOrO rasa (ypapHeHne Knaneiipona — Menjiesieesa) .

10. DneMeHTHl KJIAaCCHUECKOH cTaTHCTUKU. JIMHaMHUYeCKHe U CTaTHCTHYECKHE 3aKOHOMEp-
HocTH B (usnke. CTaTHCTHYECKHI METO/l HCCIe0Banus cucTeM. Pa3oBoe MpOCTpaHCTBO, Bhaso-
Bas Touka, daszopas sueiika. [Tonstre o GyHxuuu pacnpenesneHus. CTaTHCTHYECKOE yCpeHE-
uue. Pacnipesienenne MakcBea (pacnpeeeHue MOJIEKYJT 110 abCOIOTHBIM 3HAYECHUAM CKOpO-
ctu). Cpeanne ckopocTd Mojekyn. bapomerpuyeckas dopmyna. Pacnpenenenne boibnMana.
Pacnipeienenrie MakcBeria — bonpimana.

11. PeansHbie ra3sl. CHIIBI MEXKMOJIEKYJISPHOTO B3aMMOZICHCTBHS B ra3ax. YpapHenue Bau-
nep-Baansca. M30TepMmel peanbHOro raza. MertactabusbHpie cocTostHus. KpuTideckoe cocTos-
nue. BHyTpeHuss sHeprus peansHoro rasa. Dddexr Lxoyns — Tomcona. Cxxmkenue ra3os H 10-
JIydeHHe HU3KUX TeMIIeparyp.

12. CpoiicTRa *kujkocTed. XapakTepucTHKa KUAKOTO cocTosHUsA. CTpoeHHe KUIKOCTEH.
Brwxuuii mopsaaok. [ToBepxHocTHOE HaTshkeHHe. CHITbI, BO3HUKAIOLINE HA KPUBOH OBEPXHOCTH
xuaxoctd. ®opmyna Jlanuaca. YeaoBus paBHOBecHsl Ha TpaHuue JByX cped. Kpaepoit yroi.
CmayunBanue. KanunnspHele sBJIeHUS.

13. CroiicTBa TBepabIX Teda. AMopdHBIe U KpUcTamMyeckde Tena. Kpucrannyeckas pe-
metka. JlanpHuit mopsgok. Ympyras u miactuyeckas aedopmanuu. 3akon ['yka. JledekTsl B
kpucTtannax. Kujakue KpuCTaslbl.

14. ®a3oBble paBHoBecHst ¥ (aszoBeie mepexossl. Pa3bl BellecTBa. YCIOBUS PaBHOBECHS
(ba3. Wcnapenne u xoHmeHcauus. ITnaBneHne u KpucTamiuzauus. YpasHenue Kanefipona —
Knaysuyca. ®azoBas quarpamMma (IuarpamMma coctosiHus). TpoliHas Todka.

15. DneMeHTHl TEOPUH CTOIKHOBeHu#. [MTOHSTHE CTOTKHOBEHMs. YIIpYyroe M HEyNnpyroe
cronkHoBenus. IlpuuenbHoe paccrosuue. Paccesue vactul. Cpeansas AMMHA CBOOOAHOIO Mpo-
Gera. [TpuHIMII 1eTATIBHOIO PAaBHOBECHS.

16. DnemeHTHl (hu3uueckoi kuHeTHkH. [ToHsTHE 0 Pu3mdeckoii kuHeTHKe. HepaBHoBecHbIE
cucteMbl. Bpems penaxcaruu. Ssnenus nepenoca. Juddyszus. Kosdpdurment mmddysuu. Ten-
nonpoBoAHOCTh. KoadpuuueHT TeronpoBoaHocTH. Baskocts (BHyTpenHee Tpenue). Koapdu-
LMEHT BA3KOCTH. JInHAMUUecKas U KWHeMaTH4YeCKast BA3KOCTh.

17. IlepBoe Hayamo TepmMoauHaAMHUKKM. CTaTHCTHYECKUH M TEPMOJMHAMHYECKHH METOJIBI.
TepmoauHamuyeckast cuctema. TepMoauHamudeckuil nporecc. OCHOBHBIE TEPMOIHHAMHYECKHE
NOHATHS: BHYTPEHHSS 3Heprus, paboTa, Tennora. PopMyaIupoBKH IEPBOro Havajga TepMOJIUHA-
MHUKH. YpaBHEHHE MEepPBOro Havyaga TepMOAMHAMHUKHU. Tenno€MKoCTs. 3aBUCHMOCTD TEILTOEMKO-
CTH HjeallbHOro rasa ot Buga nporecca. ®opmyna Maitepa. Pabora, copepuraemas razoM npu
u3omnpoleccax. DHTaNbNUs (TeruioBas (QyHKUMsA). Anumabartuueckuit mporecc. TennoéMKOCTh
TBEP/BIX Tl

18. Bropoe Hayano TepMOJAMHAMUKU. PaBHOBeCHbLIE M HEpPaBHOBECHBIE COCTOSHHUs CHCTe-
Mbl. O6paTumbie u HeoGpaTUMble pouecchl. Kpyropoit npouecc (uki). @opMyIupoBKH BTOPO-
ro Hauana tepmoauHaMuku. [{ukn Kapro u ero KITJI ans uneansrHoro rasa. Tenosble JBurare-
M U XoJoausbHble MamuHel. Makcumanetblii KITJ[ TenmoBoro aurarens. Durponus. CraTu-
CTHYECKUI BeC (TepMOAMHAMUYECKAsh BEPOSTHOCTE). 3aKOH BO3PACTaHMS SHTPONUU. CTATUCTH-
YecKoe TOJIKOBaHHE BTOPOTO Hayajla TEPMOJAMHAMHKHY.

II1. DyieKkTpUYECTBO H MArHETH3M

19. DnemeHTHI Teopuu 1moJisi. CKalsipHble H BEKTOPHBIE Mo B (pu3MKe. I'pajueHT cKasap-
Horo mons. Jlueeprenuusi BekTopHoro nomust. Porop Bextoproro nonas. Onepatop I'amunsToHa
(omepaTop «uabia»). Oneparop Jlamaca («iannacuan»). HexoTopele HHTErpaibHbIE TEOPEMEL.

20. Hanpsk€HHOCTh 3IEKTPOCTATHYECKOTO MOJs B Bakyyme. Diektpudeckuii 3apsa. Co-
XpaHeHHe ¥ MHBAapUAaHTHOCTH 3apsia. JluckpetHocTs 3apsiaa. 3akoH Kynona. ITonstue snextpo-
cratudeckoro noss. CHjoBble TUHUU (JIMHUU HaNpspKeHHOCTH). [TpuHIMN cynepno3uumm iek-
TpocTaTuyeckux noseit. ITorok BexkTOpa HanpsbkeHHOCTH. Teopema ["aycca juisl 3J€KTpOCTaTH-




YecKOro 1oJjis B BaKyyMe U e€ cBsi3b ¢ 3akoHoM Kynona. Jluddepeniuansnas popma TeopeMbl
["aycca. [TpumeHnenne TeopeMel ['aycca g pacyera HoJei.

21. [loTeHuMan 31eKTpOCTATHYECKOrO 1o B BakyyMme. PaboTa cuil 31eKTpoCcTaTHyecKoro
noss. [{HpKyIsSius HanpsHKEHHOCTH 3JIEKTPOCTATHYECKOTO 110JIs. POTOp HamnpsKEHHOCTH 3JIeK-
TpocTaTideckoro mons. [loTeHIManbHOCTh (KOHCEPBATMBHOCTE) SJIEKTPOCTATHYECKOTO TOJIA.
[Torennuain. Pasnocts noteHuuanoB. CBA3b MEKIY MOTEHIHAIOM H HANPSHKEHHOCTHIO 3JICKTPO-
craTuueckoro nojs. Ypapuenue Jlammaca. DmeKTpUYECKHH AHIIONb. DIEKTPUYECKUIA MOMEHT
JUTIONS (AMIONBHEIN MOMeHT). [ToTeHI[HaN W HANPSDKEHHOCTD 1O AUnoss. MoMeHT cu, aei-
CTBYIOLIMH HA JMIOIL BO BHEIIHEM 3JIEKTPHYECKOM I10JIe. DHEPIrus JHIOJA B JJIEKTPHUECKOM
oJe.

22. DnexkTpUyeckoe moje B audiekTpukax. CBoOoHbIe M CBSI3aHHBIE 3aps/bl B BEILECTBE.
Croponnue 3apsiasl. [Tossipible U HeMmoONspHBIE MONEKYJIbl. TUITBI AUIeKTPUKOB. MoHHas, 37ek-
TPOHHAs M OpHEHTAaUMOHHas nonspusaimu. [Tongpusyemocts Mosekyibl. [lonsgpu3oBaHHOCTD
(BexTOp MoJspu3anun). OXHOPOHAS U HEOJHOPOAHAs nospusauuy. CBa3b MONIPA30BAHHOCTH
C TOBEPXHOCTHOM TUIOTHOCTBIO MOJSPU3ALMOHHOIO 3apsna. Jlusjnekrpuyeckas BOCTIPHHMYH-
BOCTB BELIECTBA U €& 3aBUCHMOCTh OT TemmepaTypsl. Teopema ["aycca 11 3J€KTPHUECKOTO OIS
B JIMYJIEKTPUKE. DIIEKTPUYECKOe CMeleHHue (dMeKTpHYecKas MHIYKIMSA) B JUIJICKTpUKe. [lu-
3JeKTpUYecKas MPOHUIIAEMOCTh cpeanl. BhIuucieHre HanpsiKEHHOCTH JIEKTPUYECKOTO MOJisl B
aMaIeKTpuKe. ['paHUYHBIe YCTOBHUS IS 2JIEKTPUUECKOrO 10JIs Ha FpaHuLe pasjiesa ~Au3JIeKTPUK
— quaNeKTpHK . CerHeTOaJIeKTPUKH.

23. DrekTpHUECKOe 110J1e MPOBOJIHUKOB. PacrpeesieHne 3apsIoB B MPOBOIHHUKE. DIEKTPO-
CTATMYECKOE [10JIe BHYTPH U CHAPY)KU NMPOBOAHMKA. [ paHHMYHBIE YC/IOBHS HA IpaHHIE “TIPOBOJI-
HUK-BaKyyM™ . DJIEKTpUYECKHE CBOMCTBA MPOBOAAIICH 000M0YKH. DJIEKTpOCTATHYECKAs 3aIUTA.
Metos uzo6paxenuii. ['paHuuHBIE YCIOBHUS HA TPAHUIIE TIPOBOJAHUK-AUIEKTPHK . DIEKTPOEM-
KOCTb YEJHMHEHHOrO TPOBOJHUKA, CHCTEMBI NPOBOJHUKOB M KOHJEHCATOpa. DIEeKTpHYECKas
JHEPrus CHCTEMBl TOUCYHBIX 3aps0B. DHEPrus 3apsyKeHHOTO MPOBOJHUKA, CHCTEMBI IIPOBOIHH-
KOB ¥ KOHJIeHcaTopa. DHeprus 371eKTpocTaTudeckoro mois. OOvéMHAs TUIOTHOCTH JHEPrUU
3NEKTPOCTATHUECKOIO MOJIS.

24. TToCTOSIHHBIM 3JEeKTPUYECKUH TOK. XapaKTepPUCTUKU IIEKTPOCTATHYECKOrO TOKA: IJI0T-
HOCTb TOKA, CHJIa TOKA. Y CJIOBHE CYIECTBOBAHUS JIEKTpUyecKoro Toka. CTtopoHHue cuiel. Pa3s-
HOCTB TTOTEHIIMAIOB, HAMpPsUKeHUe, 3nekTpoaskymas cuna (2J1C). Knaccuueckas 21eKTpoHHasA
TEOPUS SIEKTPONPOBOIUMOCTH MeTasIoB. 3akoHbsl Oma u J[xoyng-Jlenna B auddepennmans-
Hoit opme. 3akonsr Oma u xoyns-Jlenna B unterpansHoil opme. 3akon Oma Uit HEOHO-
poaHoro ywactka uenu. Ilpasmia Kupxroda. HemoctaToyHOCTE KITaCCHYECKOH 3IEKTPOHHOU
TEOPHUH EKTPONPOBOJUMOCTH.

25. DiemeHTH HU3HYECKOW INEKTPOHUKH. DIEKTPUYECKHI TOK B BaKyyMme. DIIEKTpPOHHast
amuccus. PaboTa BEIXO/1a 2IEKTPOHOB U3 MeTal1a. DIeKTpudyecKkuil Tok B rase. IIporecch HOHU-
3auud 1 pekomOuHanmu. PaboTa nonnsanuu. [Torenuuan nonusanuu. Y napHas uonusanus. He-
CaMOCTOSITEIbHBIA ra3oBblit pa3psa. CaMOCTOATENbHBIH ra3oBeIil pa3psa. BoabT-ammepHas Xxa-
paKkTepUCTHKA ra30BOro paspsiia. Buast pazpsanos.

26. [1nazma. [Tonstue o miaazme. CriocoObl co3anust niaasmbl. KBa3uHEHTpaIbHOCTD I1a3-
MBI, DJIeKTpONpOBOAHOCTE mia3Mel. JlebaeBckuii paauyc (neGaeBckas JUIMHA) SKpaHUPOBAHHS.
[Tnazmennas yactora. HuskoremneparypHas mniasMa U ee npuMeHeHune. BricokoTeMnepaTypHas
nnazma. [Ipobrnema ocyiecTBIeHUS YIIPABIIEMOT0 TEPMOSIEPHOTO CHHTE3A.

27. MaruuTtHoe 1oJjie B BakyyMe. 3akoH AMmnepa. MaruuTHas unaykius. 3akon buo — Ca-
Bapa (3akoH buo — Casapa — Jlannaca). [Tonstue MmaruutHoro noss. [IpuHin cyneprio3uiuu
MarHUTHBIX Toneif. Cuna JlopeHna u cuma AMnepa. BHTOK ¢ TOKOM B MarHMTHOM Tosie. Mar-
HUTHBIH MOMEHT. MOMEHT cHII, AeHCTBYIOIHMI Ha PAMKY ¢ TOKOM BO BHEIIHEM MarHMTHOM I10-
ne. MaruuTHoe 1noJie NpSMOJIMHEHHOTO ¥ KPYroBOro TOKOB. [{upkynsinus BeKTOpa MarHHTHON
MHIYKIHUU. 3aKOH TOJIHOTO TOKa (TeopeMa O LUPKY/SIIMMA MHAYKIIMM MAarHUTHOrO MOJist) B Ba-
Kyyme. [IpumeHeHune 3akoHa MOJHOrO TOKA Ul pacyeTa MarHHUTHEBIX Mojied. MarHuTHoe rnole
JUIMHHOTO COJIEHOMJa ¥ TOopouaa. MarHuTHoOe B3aMMOJIEHCTBHE TOKOB. EJMHUIIA CHIIBI TOKA —




amnep. Buxpesoe nosne aBmkyiierocs 3apsana. MHBapHaHTHOCTB 3J1€KTpUYECcKOro 3apsia. Mar-
HHUTHOE 110JI€ KaK PelaTUBUCTCKHIH 3 peKT.

28. JIBmkeHHE 3apsHKeHHON YacTHIbl B 9JIEKTPUYECKOM M MAarHUTHOM noysix. JIpimkenue 3a-
PSDKEHHOM YaCTHIIBI B 2/IEKTPHYECKOM U MArHUTHOM rosisix. [TonsTHe 06 2nekTponHoi onmike. Dddext
Xosna. YCKOpUTEHN 3apsDKEHHBIX YaCTHIL.

29. MarauTHOe 110j1€ B Bemectse. [I0HATHE MATHUTHOTO MOMEHTa aroMa. MHKpo- U MaK-
potoku. MosiekynsipHble TOKH. HaMarHnyeHHOCTh (BEKTOp HaMarHW4MBaHus). MarHuTHas BOC-
MPUMUMYHMBOCTD BELIECTBA H €€ 3aBUCHMOCTh OT TeMIIepaTyphl. 3aKOH ITOJHOTO TOKa (Teopema o
HUPKYJISIIAK HAMPSUKEHHOCTH MarHAUTHOTO 1071s1) B BellecTe. Hanpsk€HHOCTH MATHUTHOTO 110-
15 B BewecTse. MaruuTHas NPOHUIIAEMOCTh cpebl. MHAYKIIMA MarHuTHOTO IOJIS B BEIECTBE.
['paHiyHbBIE YCIOBHS AJIsi MATHUTHOTO T0JI1 HAa TPaHHMIIE pasjiena JByX cpejl. THIsl MarHeTHKOB.
Touka Kropu. Jlomensl. Kpupast HaMarHHuMBaHHs.

30. DnekrpomarauTHas uHAYkIUg. OneiT @apanes. Maruuthbiii notok. DJ1C HHIYKIHH.
OCHOBHOI 3aKOH 3JEKTPOMArHUTHONW MHAYKLUMH (3akoH Dapanes). BeiBog oCHOBHOrO 3aKoHa
3€KTPOMAarHUTHOM MHAYKIMH M3 3aKOHA COXPAHEHUsS SHEPrHH, a TAK)Ke Ha OCHOBE 3JIEKTPOH-
Hoit Teopun. [TpaBuio Jlenua (3akoH Jlenna). SIBnenune camounaykuuu. Munyxrusaocts. MH-
JYKTHBHOCTB AJTHHHOI'O COJICHOHIA. Toku 3aMBIKAaHUS H pa3sMBIKaHHA IICTTH. SIrnenue B3aUMHON
MHAYKIMA. B3auMHas HHIYKTUBHOCTh. DHEPrus MarHUTHOro 1osis. O0bEMHas TIOTHOCTD SHEP-
MU MarHWTHOTO HOJIS.

IV. Kosiebanusi u BOJIHBI

31. Mexannueckue konebauus. CBoGoaHbIe (COOCTBEHHBIE) M BHIHYKICHHBIE KOMeOaHus.
[Toustue 06 aprokonebanusax. JuddepeHunansHoe ypaBHeHHe IapMOHMUYECKMX KoslebaHu# |
ero pereHue. XapakTepPUCTUKA TapMOHMYECKUX Kosiebanuii. [TonaTue o rapMOHHYECKOM U aH-
rapMOHHMYECKOM OCIIIIIIATOpe. M30XpOHHOCTH KosteGaHmif. DHeprus rapMOHMYECKHX Koseba-
Huit. CrokeHne OAMHAKOBO HAIIPABJIEHHBIX (CKANSPHBIX) rapMOHMUYecKMX kosebanuii. Meton
BEKTOpHOMN auarpaMMbl. buenus. CiokeHre B3aMMHO NMepreHIUKYIISPHBIX (BEKTOPHEIX) rapMo-
Huyeckux konebanuit. @urypst Jluccaxy. InddepenunanbHoe ypaBHeHHE 3aTyXatOmUX KoJie-
GaHuii U ero peuieHue. Aneproaudeckuil mpouecc. Yacrora u koddduiment 3atyxanus. Jlora-
pudMHuYecKHil IeKpEeMEeHT 3aTyXaHust U J100pOTHOCT KoneOaTenpHON cHcTeMbl. J{uddepeniu-
albHOE YpaBHEHHE BHIHYKIECHHBIX KoJeOaHUH U ero pemenue. AMIIATYaa U ¢asza npy BHIHYK-
JIEHHBIX MeXaHu4yecKux kosebanusx. Mexanudeckuit pesonanc. PezonancHsie kpusbie. COOTHO-
eHue MeXay (pazamMu BBIHYKJAIOLIEH CHIIBI U CKOPOCTH IPH MeXaHM4yecKoM pesoHaHce. CriekTp
KoJe0aHui, MOHsITHE 0 paznoxeHun Dypee.

32. MexaHuueckue BOJIHBI. MexaHu3M 00pa3oBaHus MeXaHUYEeCKHX BOJIH B YIIPYTo# cpeje.
[TpomoneHEIE M HONEpeyHBle BOJMHEL. BOMHOBOE ypaBHeHHE M €ro pemieHue. I'apmMOHMYecKue
BOJIHBI U MX XapaKTepUCTHUKH. Y AapHbIe BOMHBL. [IpHHIMN Cyneprno3uivy BOJIH U IPAHULA €70
npumeHuMOcTH. PazoBas CKOpOCTh U AUcnepcHs BOJIH. BOIHOBOMN nakeT U rpynioBas cKOpoCTb.
[Tonsitue o korepenTHOCTH. MHTepdepenuns BoaH. Ctosune BonHbl. D ekt lonnepa wis 3By-
KOBBIX BOJIH. YJIbTpa- U HHPPa3ByKH.

33. DmektpoMarautHeie konebanus. Juddepenimansioe ypasHeHue kosebanuii B KoJje-
OaTelbHOM KOHTYpe M ero pemenue. JluddeperunanbHoe ypaBHeHHE 3aTyXarolIMX 371€KTpo-
MarHUTHBIX KoJjieOaHui u ero pemenue. Yacrora u kodhpumMeHT 3aTyXaHUS 3JIEKTPOMArHUTHO-
ro konebanus. JlorapudpmMuueckuit 1eKpeMeHT 3aTyXaHus U A00poTHOCTH KoHTYpa. HQuddepen-
[MabHOE YPABHEHHME BBIHYKICHHBIX 3JIEKTPOMarHMTHBIX KoJieOaHHH U ero perieHue. AMILIU-
Tyjaa v (aza 0pu BBIHYKICHHBIX 3JIEKTPOMArHUTHBIX KojieOaHMsX. Pe3oHaHe B KoleOaTebHOM
KOHTYpe. Pe3oHaHCHBIE KpUBBIE [T HANIPSDKEHUs U CHIIbL TOKA. [lepeMeHHBIH TOK.

34. DiexTpoMarHuTHble BOJHBI. PapaneeBckas M MaKCBEJIOBCKas TPAKTOBKH SIBICHUS
SJIEKTPOMArHUTHOM MHAYKLUHU. TOoK cMmemeHus. DiekTpoMaruuTHoe nose. CucTema ypaBHEHHH
Makcpenna. BonHoBoe ypaBHeHHe UIS 9JIEKTPOMAarHHTHOTO Mojis U ero pemieHue. CKOpOCTh
pacrpocTpaHeH s JEKTPOMArHUTHEIX BOJIH B cpefax. OCHOBHBIE CBOWCTBA 3JIEKTPOMATHUTHBIX
BoJH. BexTop [loitnTHHra. MMmynsce snextpomarautHoro nosst. M3nyuenue gunons. J[uarpam-




Ma HarnpasieHHocTH. Dpdekt omnepa ansa 3neKTpoMarHuTHEIX BOJIH. IlIKana smeKTpoMariuT-
HBIX BOJIH.

V. OnTuka

35. PacnpocTpaHeHue cBeTa Yepes rpaHUIly JIBYX cpej. DIeKTPOMarHuTHas MpHpojia cBe-
ta. [Ipuauun [oiirenca. 3aKOHBI OTPaXXEHHS U IPETOMIEHUS. AOCOMIOTHBIN U OTHOCHTE/TbHBIH
nokasareau npeiaomienus. [lonHoe BHyTpeHHee oTpaxenue. CBeTOBOEI. ['eoMeTpuyeckas ori-
THKa KaK Ipe/ie/IbHbIH cliydail BOJTHOBOHM onTHKH. ONTHYECKHE HHCTPYMEHTEIL.

36. Hntepdepeniuns cBera. MOHOXpPOMATHUECKHE M HEMOHOXPOMATHYECKHE BOJIHEL
[TpUHLIAII CYNEPHO3UIME U MHTEHCHBHOCTD TIPU CJIOKEHHM CBETOBBIX BOJH. BpemeHHas Kore-
peHTHOCTh. Bpemst M JutMHa KorepeHTHOCTH. [IpocTpancTBeHHas KOrepeHTHOCTh. Paauyc kore-
peHTHOCTH. OnTHyeckas JmuHa myTH. OnTHYeckas pa3HOCTh Xoza. PacyeT naTepdepeHIMOHHOM
KAPTHHBI OT JBYX KOTE€PEHTHBIX MCTOUHHMKOB. [To/10CEl paBHOM TONIMHBEI H PABHOTO HAKJIOHA.
Muoronydesas untepdepenips. CocoOsl MOMTy4YeHHs! KOrepeHTHBIX J1ydeil. MaTepdepomeTpel.

37. Indpakuus ceera. [punmun [foiirenca — ®penens. Meroa 30 ®penens. Ipamonu-
HeifHoe pacrnipoctpanenue ceeta. Jndpakuus Openens. JTudpakuus OpeHens oT KPyrioro or-
BepcTus U Kpyrioro aucka. udpaxuus ®penens ot kpas nonymnockoct. Crnupans Kophro.
Judpaxkuus @payrrodepa ot GeckoHeUHO ATMHHON npsaMoii menu. Judpakuuonsas pacxoau-
MocTh. Jlndpakuus OoT ojHOMepHOW mudpakunoHHON pemeTkd. Paspemaromas crnocobHOCTH
ONTHYeCKUX HHCTpyMeHTOB. [ToHsTHE 0 ronorpaduy.

38. [Toaspusanus ceera. EcTecTBeHHBII U MOISIPU30BaHHBIA cBeT. CTENeHb MOJISPU3ALIHH.
[Tonspusauus cBeTa TMPH MPEJIOMICHUN M OTpakeHUH. 3akoH bprocrtepa. Ilonspusanms npu
ABOMHOM syuenpenomiieHuH. OOGBIKHOBEHHBIH ¥ HEOOBIKHOBEHHBIH J1yqn. OnTHYECKas OCh KpH-
craana. IMonsgpouisl U nosspu3alorHble Mpu3Mel. [Tonspu3aTope! U aHanM3aTophl. 3akoH Ma-
moca. [TomyBOTHOBEIE M YETBEPTHBOMHOBBIE TIACTUHKHM. MCKycCcTBeHHas ONTHYECKas aHM30-
tpornus. OnTuyeckas akTHBHOCTD BerlecTra. D dext Papajes.

39. lucnepcus cBeTa. 3aTpyaAHEHUS B ANEKTPOMAarHUTHOM Teopuu Maxkceesuia. Hopmais-
Hasl U aHOMallbHas aucrepcud. Metoasl Habmoaenus aucnepeun. [Ipusmatnuecknit u audpak-
IIMOHHEBIN CIIEKTPBL. DJIEKTPOHHAs TeopHs Aucnepcuu ceera. [lornomenue cseta. 3akoH byrepa.
IIBeTa Ten ¥ CEKTPHI NOTTONIEHHUS.

VI. OcHoBHbIE MOHATHS ATOMHOI (PU3HKH

40. DnemeHTEl KBAHTOBOM ONTHKHU TemnnoBoe u3nyueHue. PaBHOBECHOE M3/IyUeHHE. XapaK-
TEPUCTHKH TEIUIOBOTO  W3IydeHHs. AGcomoTHO yepHoe Teso. 3akoH Kupxroda. 3akon Creda-
na-bonbipMana H - 3akoH BuHa. Pacnipenenenue sHepruu B crieKTpe abCOMIOTHO YEPHOIo TeJa.
@®opmyna  Panes-Jlxunca. YinetpaduoneroBas katactpoda. Kantosas runoresa u popmyna
[Tnanka. Baemnuii ¢porosnekrpuyeckuit oG ekt u ero 3akousl. Portonsl. Dpdext Komnrona u
ero reopus. Mojens atoma Pesepdopaa. [loctynatet bopa. Atom Bonopoja.

41._DieMeHTHI KBaHTOBOI MmexaHuku [‘mmote3a ne bpoins. DxcnepuMmeHTanbHOE IMOJ-
TBEp:KJeHHE BOJHOBEIX CBOMCTB Mukpouactull. CooTHomeHue HeonpeaeneHnocte. BonHosas
¢byHK1Ms, ee cBOHcTBA M cTaTHCTHYecKHi cMeica. Hecranuonapnoe ypasnenue Illpeaunrepa.
Cranuonapnoe ypasHenue lllpenunrepa. Yactuma B notennuansHoit sme. [Ipoxoxnenue vac-
TUIBI Yepe3 MOTeHUHanbHbIH Oapbep. KBaHTOBBIH rapMOHHYECKHH OCHMUIATOp. YpaBHEHHE
[penuHrepa as 2J1eKTpOHA B aToMe Bojopoja. I maBHoe, opOUTaIbHOE U MAarHUTHOE KBAHTO-
Bele yHciaa. KBaHTOBaHME 3HEPrHU 2JIEKTPOHA B arome Bojopoja. CrekTp aroma BoaOpoja.
[TpaBuno orbopa. OpOuTanbHBIM U MarHUTHBIH MOMEHT a1eKTpoHa. COOCTBEHHBIR MeXaHH4Ye-
CKHI MOMEHT UMIYJIbca 2JeKTPOHa (cruH). CITMHOBBIH MarHUTHBIH MOMEHT 3J1eKTpoHa. CriuHo-
BO€ M MarHUTHOE CIUHOBOe KBaHTOBhIe uMcya. OnwiT Iltepna u I'epnaxa. [lpunnun 3anpera
[Taymu. [Tepuonmueckas cucrema asemeHToB Menpaeneesa. [lorjomenune, CioHTaHHOE U MHAYIIH-
poBaHHoe u3nydenue. Jlazeper. [Tpunumn neftcteus nazepos. Kiaccuyeckas Teopust TernioeMKo-
ct. 3akoH /lrononra u Iltu. KBanToBas teopus terioeMkocTd DitHiuTeiHa. Teopus tennoem-
koctH JleGas. @oHOHBI. Bo3zoHbl M QepMuOHBI. [loHATHE O KBAaHTOBBIX CTaTHCTHKAaX boze-




Diinireiina u Gepmu-Jlupaka.

42. OcHoBHBIE NOHATUA (DU3MKU TBEPAOrO Teja. JHEpreTUYeCKHe 30HBI B KpHUCTajliax.
Pacnipe/ieieHue 31€KTPOHOB 1O 3HEpPreTHYeCKUM 30HaM. Kiaccuukanus TBEpABIX Tel HAa Me-
TaJIBl, TIOJIYIIPOBOAHUKH U AndiekTpuku. CoOCTBEHHAs U MPUMECHAs IPOBOIMMOCTH TIOJIYIIPO-
BOJHUKOB. DJIEKTPOIMPOBOHOCTE TBEPABIX Tel. TemmepaTypHas 3aBUCHMMOCTD JICKTPOIPOBOJI-
HOCTH METaJUIOB U IOJIyPOBOAHUKOB. Ypoenb ®Pepmu. P-n mepexon. IloxynpoBoaHuKOBbIE
JUOIEL.

43. OcHOBEI (DM3MKKM ATOMHOrO S/Ipa U 3JIEMEHTAPHBIX YaCTHUIL. XapaKTePUCTHKH aTOMHOIO
sapa. Mofeni atToMHOro siapa. Macca ¥ SHEpPrus CBSA3M SApa. 3aKOHBI pajHOAKTUBHOTO pacna/a.
Anbda-, 6eTa- ¥ raMMa-u3TydeHHe. SnepHble peakiuy 1 3aKOHBI COXpaHeHus. Peakuus aeeHus
anep. Llemnas peaxums geneHus. Peakuus cuHTe3a atoMHBIX sjep. [Ipobiema ympasisieMblx
TEPMOSIJIEPHBIX ~ peakiuid. Buasl B3auMOAEHCTBUI M KIacCH(HKaLUA SJIEMEHTAPHBIX YacTHL,
MeTo bl pericTpainy 3MeMeHTapHbIX dactHl. Kocmuueckne myun. HacTHIBl B aHTHYACTHIIEL.
Hei#itpuno. Kapku.

5. OBPA3OBATEJIbHBIE TEXHOJIOT'HH

e JICKIIHOHHO-CEMHUHApCKas cucreMa oOyudeHHMs (TpaJWIIMOHHEIE JIEKIIMOHHBIC, MPaKTHYe-
cKHe U 1abopaTopHBIE 3aHITHS);

e 00yueHHE B MaJIBIX TPYIIax (BbITOJHEHHE Ta00paTOPHBIX padOT B IPyIIIaX U3 JABYX HIIH
TPEX 4eJI0BeK);

e IpUMEeHEeHHEe MYJIbTUMEINA TEXHOJIOTUH (MpOBEJIeHUE JIEKIIUOHHBIX W MTPAKTHYECKUX 3a-
HATHH ¢ TPUMEHEHHEM KOMIBIOTEPHbIX MPE3eHTAlUN U JE€MOHCTPALHOHHBIX POJIMKOB C TIOMO-
LIbIO poeKTopa i 9BM);

e uH(GOPMALIMOHHO-KOMMYHHUKALMOHHBIE TEXHOJIOTUH (NMpUMeHeHHe WH(POPMAIMOHHBIX
TEXHOJIOTHI /IS MOHUTOPHHTIA TEKyILel yCIIeBaeMOCTH CTYIEHTOB U KOHTPOJIsl 3HAHUH );

e JICKIIMOHHBIE U NPAKTHYECKUE 3aHATHS KaK HayuHble KOH(DEPEHIIHH 110 pe3yibTaTaM J10K-
JIaZ10B CTYI€HTOB;

® pa3dop KOHKPETHBIX CUTYaLIMH.

6. OIEHOYHBIE CPEJCTBA JJISI TEKYUET'O KOHTPOJISI YCIIEBAEMO-
CTHU, IPOMEKYTOUYHOM ATTECTALIMU 110 UTOI'AM OCBOEHMUS JIMCIIUTI-
JIUHBI U YYEBHO-METOJHUYECKOE OBECIIEYEHUE CAMOCTOSTEJLHOM

PABOTHI CTYJAEHTOB

JIts TEKYIEero KOHTPOJIs YCNEeBaeMOCTH M MPOMEXYTOUHOH aTTeCTalUu 110 HTOraM OCBO€-
HHS AUCIUIITMHEI IIPEYCMOTPEHE! padOTHl ¢ MPUMEHEHUEM CIIEYIOIIMX OLEHOYHBIX CPEJICTB:

e pa0oTa ¢ JEKIIMOHHBIM MaTEepHAJIOM KakK M0 KOHCIEKTaM, JTUTEpaType, TaK U JIEKTPOH-
HbIM HCTOYHHKOM MH(pOpMAINH;

® BREITIOJIHEHHE pacueTHO-rpaduueckux padort (PI'P);

® BBINIOJIHEHHUE JOMAIIHUX 3a[jaHHi ¥ MOATOTOBKA K PEHTHHI-KOHTPOJSIM C MPOBEJIECHUEM
KOHTPOJBHEIX paboT Ha NPAKTHUECKUX 3aHATHSIX.

Jliis kKoHTpOnst paboThI CTYEHTOB, @ TAKKe /ISl CTHMYTMPOBAHUS CUCTEMATHYECKOTO H3YUeHHs
Kypca (GM3UKH B TEUEHHE ceMecTpa [pe/lyCMOTPEHb! PeHTHHI-KOHTPOJIH B ITUCbMEHHOH (opMe.

BOI'!pOCl:-l AJId MIPOBEACHHS peﬁTHHT-KOHTDOJICﬁ

IlepBbiii cemecTp
Bonpocs peiitunr-kontpoist Ne 1. I. Mexanuka. Pemenne 3agau. Kourpoasnas padora
1.Touka ABMIKETCS 110 OKPYKHOCTH paguycoM R = 4 M. 3akoH ee¢ JBH)KEHHs BBIpa)acTcs ypas-
HEHUEM s=A+Br), rne A =8m, B=2 m/c. OnpeenuTh MOMEHT BPEMEHH [, KOTJ1a HOpMaJIbHOE



YCKOpPEHHUE @, TOUKH paBHO 9 wm/c?. Haiitn CKOPOCTD V, TaHl‘eHHHaHbHoe al1 U TMOJIHOE d yCcKope-
HHs TOYKH B TOT JK€ MOMEHT BpeMeHH 1. [1,5¢; —6m/c; —4 m/c’; 9,84 m/c?]
2.]1ge MaTepnaﬂbeIe TOYKH ):[BH}I(yTCH COTJIACHO ypasHeHmM x|=A|+B1+C‘,u'j 5|
xz—AgHBar +Cyt’, tne A== 4m/c, B|= 8m/c?, Ci=—16 m/c?, A,=2m/c, B, = — 4 mic?, (=1
m/c’. B Kakoil MOMEHT BPeMeHH / YCKOPEHHs 3THX TOuek Oy/yT ofuHaKoBbl? HaiiT ckopocTH v,
1 V3 TO4eK B 3TO0T MoMmeHT. [0,235 ¢; 5,1 m/c; 0,286 m/c]
3.I1Iap maccoit m; =10 Kr cTaJIKHBaeTcs ¢ MapoM Maccoi my = 4kr. CKOpOCTh NEPBOTO Mapa v
= 4 m/c, BTOporo — vy = 12 m/c. HaiiTu o611y10 CKOpOCTh « IIapoB MOC/Ie yaapa B IBYX cilyva-
sx: 1) Manslii map HaroHsieT GOJBINON IIap, ABWXKYIUMHCS B TOM jK€ HAlpaBIEHMH; 2) IIAphI
ABMIKYTCS HABCTpEUY JPYT ApYry. Yap CUMTAaTh MPSMbIM, HEHTPaIbHBIM, HEynpyrum, [6,28m/c;
—0,572m/c]
4.B noake maccoit M =240xr cTOHT yeoBeK Maccoi m = 60 kr. JIogka NiaeIBeT CO CKOPOCTHIO v
=2 m/c. YenoBeK NpbIraeT ¢ JOAKA B FOPU3OHTAIBHOM HANpaBIEHHH CO CKOPOCTBIO # = 4m/c
(oTHOCHUTEBHO JIOAKH). HaliTH cKOpOCTH JIOAKM MOcie MphIKKa YeIoBeKa: 1) Bliepesl 1o JIBHKe-
HHIO JIOJKM; 2) B CTOPOHY, IPOTHBOMOIOXKHYIO JABHIKEHHIO OAKH. [ 1 m/c; 3 m/c]
5.Yenopek, CTOSAIMI B JIOJKE, ClleNall MECTh AaroB BA0JIb Hee U ocTaHoBUIICcs. Ha ckoibko ma-
OB NepeBUHYJAch JO/Ka, €C/IM Macca JIOAKH B 1Ba pasza Gosblue (MEHbIE) MacChl yeaoBeka?
[2 mrara; 4 maral
6.113 npy)KMHHOTO MHUCTOJETa BHICTPEIUIM MyIbKOH, Macca KOTOpoil m = 5r. JKecTKOCTh mpy-
xubl k = 1,25kH/m. Tlpyxuna 6eima cxxara Ha Al = 8cM. OnpeaenuTs CKOPOCTh IMYyJIbKH MPH
BBIJIETE €€ U3 nucToseTa. [40 M/c]
7.111ap maccoit m;= 200 r, ABIOKYIIHICS CO CKOPOCThIO Vi = 10 M/c, cTalKMBAETCs ¢ HETOBHK-
HBIM m1apoM Maccoit m,= 800 r. Ymap npsmoii, ueHTpansHslil, abcomoTtHo ynpyruid. Onpeje-
JIMTH CKOPOCTH [IAPOB MOCJIe CTOJIKHOBEHHUS. [—6 M/c; 4 m/c]
8.111ap, ABUTABLIKiiCS FOPU30HTANIBHO, CTOJNKHYJICS € HEINOJABMIKHBIM IIapOM M Iepejiajl eMmy
64% cBoeit kuHeTHYecKoH sHepruu. [lapsr abcomoTHO ynpyrue, yaap npsaMo#, HEHTPaJbHBIH.
Bo ckombko pa3 Macca Broporo mapa 6onsie macchl nepsoro? [B 4 pasa]
9.1 {mnuH/Ip, pacronoKeHHBIH TOPH30OHTATBHO, MOJKET BpaIlaThCsi BOKPYI OCH, COBMNAJAIOMIECH ¢
ochl0 MIMHApa. Macca nuiausapa my = 12 kr. Ha nuaueap HaMoTaau mHyp, K KOTOPOMY MpH-
Bsi3aIM rupro Maccoll my; = 1 kr. C xakum ycxopeHneM Oynet omyckartbest rups? Kakosa cuiia
HATSDKEHMS IHYPa BO BpeMs ABMmkenus rupu? [1.4 m/c*; 8.4 H]
10.Yepes OJ10K, BHITIOIHEHHEBIH B BU/E KOJIeca, IEPEKMHYTA HUTh, K KOHIIAM KOTOPOM IPUBSA3aHEI
rpy3st Maccamu m; =100 r u mp =300 r. Maccy xoneca M = 200 r cuuTaTh paBHOMEPHO pacmpe-
JIeJIEHHOM 110 060y, Maccoi criuil mpeHebpeys. OnpeaeuTh yCKOpeHue, ¢ KOTOPhIM OyAyT ABH-
ratbCs Ipy3bl, ¥ CHIIBI HATSOKEHUS HUTH 110 00e cTOpoHHI O110Ka, [3,2?'34;’02; 1,31 H; 1,96H]
11.J][ByM OJMHAKOBBEIM MaxXOBHKaM, HaXOJSIIMMCH B [OKOE€, COOOIIMIN OJMHAKOBYIO YIJIOBYIO
CKOpOCTh ® = = 63 paji/c U MpelocTaBUIIM UX caMuM cebe. [loa aeficTBHEM CHII TPEHHMS MaXOBHK
OCTaHOBUJICS Yepe3 OJHY MUHYTY, a BTOPO# cienani 10 noaHoi octanoBku N = 360 obopotos. ¥
KaAKOTr0 MaxOBHKa TOPMO3SAIMH MOMEHT Obl Oosblle M BO CKOMBKO pa3? [Y mepBoro 6osblie B
1,2 pasa]
12.111ap ckaThIBaeTCsl ¢ HAKJIOHHOH MIOCKOCTH BeIcOTON A = 90 cM. Kakyio smHeifiHyIo cKOpocTh
OymeT MMeTh LEHTP LIapa B TOT MOMEHT, KOIJIa Iap CKaTUTCS ¢ HaKJIOHHOH 1uiockoctu? [3,55
M/c]
13.Ha BepxHeil MOBEPXHOCTH TOPU30HTAIIBHOIO AUCKA, KOTOPBIH MOKET BpaLIaThCs BOKPYT BEP-
THKaJbHOH OCH, MPOJIOKEHBI 110 OKPYKHOCTH paguycoM r = 50 cM pesbChbl MIPYLIEUHOH Keyes-
Holt noporu. Macca aucka M =10kr, ero paguyc R = 60 cMm. Ha pesnbcel Henmo BHIKHOro aucka
OBbL1 MOCTABNIEH 3aBOHOM NMAapOBO3MK Maccoifi m = 1 Kr # BeINymIeH U3 pyK. OH Havall ABUraThCs
OTHOCHTEJIBHO PeJIbcoB cO ckopocThio v = 0,8 m/c. C kaxo#l yrioBoH ckopocThio Oynaer Bpa-
marscs auck? [0,195 pan/c]
14. l'lﬂacho[l::Ma B BHUJIE JMCKa BPaAlIAeTCsA MO WHEPLHUHM OKOJIO BEPTUKAIBHON OCH ¢ 4acTOTOH
n=14mun" .Ha kxparo maatgopMel CTOUT yesloBeK. Koraa 4esioBek repeiueln B LeHTp Iutardop-



MBI, YacTOTa BO3pociia J10 n,=25MuH . Macca genoBeka m = 70kr. OnpesenuTs Maccy miat-
(bopMbl. MOMEHT MHEPIIHH YeTOBEKa PACCYUTHIBATh KaK Ul MaTepHaabHOM ToukH, [210kr]
15.McKyccTBEHHBIN CyTHUK ofpalaeTcss BOKPYT 3eMiu 1o KpyroBoi opOoute Ha BeicOTE / =
3200 kM Hajl TTOBEPXHOCTHIO 3eMutd. OnpeaenuTs TMHEHHYIO CKOPOCTh CITyTHHKA. [6,45 KkM/C]
16.Touka coBeplaeT rapMOHUYECKHe KoJjeOaHus. B HEKOTOPHIH MOMEHT BPEMEHH CMEILICHUE
TOYKH X =5CM, CKOpocTh ee v = 20 cM/c u yekopeHue ¢ = — 80 em/c?. HaiiTh LHKIIHYecKyIo Hac-
TOTY M mepuo/ Konebanuii, aszy konedanuii B paccMaTpuBaeMblii MOMEHT BPEMEHU U aMIUIHATY-
Ay KosebaHuii. [40"'; 1,57¢c; n/4; 7,07cMm]

17.Touka coBepiaeT rapMOHHYECKHE KOJIeOaHus, ypaBHEHHE KOTOPBIX MMeeT BUJ X = Asin /,
rne A=5cm, © =2 ¢ . Haiiti MoMeHT BpeMenH (6mkaifimuii Kk Hayaty oTcuyeTa), B KOTOPBIH
noTeHIHa bHasl 3Heprus Touku I = 107" JIx, a Bo3Bpamaromas cuna F= +5 '10™ H. Onpe-
JaenuTh Takke a3y komebaHuit B 7TOT MOMeHT BpeMeHH. [2,04 c; 4,07 pan]

18./[Ba rapMonunueckux KoneGaHus, HAMPABIECHHBIX 110 OJHON NMPAMOH, UMCIOUIMX OHMHAKOBBIC
AMITMTY/IBI M TIEPUOJIBI, CKJIAJIBIBAIOTCS B OJHO KosebaHHe ToM ke aMIunTy bl Haliti pasHocTh
a3 ckiaaabiBaeMbix Konebanuid. [120° wim 240°]

Bonpoce! peiitunr-koutTpoas Ne 2. Mexanuka. Ko/utokBuym
1. Kunematuka. Cucremsl orcueta. CBs3b MEXKIy KHMHeMaTHuecKuMHU napamerpami. [Toctymna-
TeIbHOE M BpamarebHoe ABuKeHus. CTerneHu cBoOOAbI.
2. Ipunuun otHocutensHocT ['anunes. [lepriii, BTopoii, TpeTuit 3akoner Heiotona. LlenTp
macc.
3. MHepumanpHble H HEMHEPIHAIbHBIE CUCTEeMB! oTcueTta. LlenTpobekHas 1 KOPHOIHCOBA CHIIBI
MHEPLUH.
4. Teepnoe Teso. CucTeMa MaTepHanbHBIX TOueK. MOMEHT cHibl. MOMEHT MMITyJIbca. Y paBHe-
HUE MOMEHTOB. Y paBHEHHUs JIBHIKEHHSL.
5. Bparenue tesia BOKpYT HenoABHKHON ocl. MomeHT unepiuu. Teopema Ilteiinepa.
6. OJHOPOMHOCTL W M30TPOIMHOCTH TpocTpaHcTBa. OnHOpOAHOCTH BpeMeHH. M3ommposannas,
3aMKHYyTas, HOJYOTKPBITAss W OTKPBHITAs CHCTEMBI. 3aKOHBI COXPaHEHHs MMITyJIbca U MOMEHTa
UMITyJIbCA.
7. PaboTa, MOIHOCTE, 2Heprus. KuHeTuyeckas SHEprus.
8. KoHcepBaTHBHBIE M JJUCCHUITATUBHBIE CHIIBI U cUcTeMBl. [loTeHumanbHas sHeprus. 3aKoH co-
XpaHEHHs dHEPriuH B MEXaHHUKE.
9. CBaA3p MEXKAY NMOTEHIMANBHOM 3Heprueit u cuoi. Onepanus rpagneHT.
10. UpeanbHas u Bsizkast sKuAKOCTH. OCHOBHBIE YPaBHEHHUsI PABHOBECHS] M JBHKEHHS KHIKO-
creit. ['uapocTaTuka HeC)KUMaeMo KUAKOCTH: 3aKoH [lackas, )KUAKOCTE B MOJIE TSKECTH.
11. KnunemaTH4eckoe OnmMUCcanue ABMIKEHUS KUAKOCTU. JIMHUS ToKa, TpyOKa TOKa, cTallMoOHapHOe
M HECTAllHOHAPHOE JBUIKEHUs. Y paBHEHHE HEPa3pPbIBHOCTH.
12. Vpaenenne bepuymnnu. Baskocts. @opmyna Herorona.
13. [Ipsmonuueiinoe ABHKEHUE JKUAKOCTEH 10 r1aakum Tpydam. @opmyina [yaseis.
14. OcHoBHble napameTpsl cucteMbl. Kputepuu nogodus. 3aKoHBI THAPOJIUHAMUYECKOTO 1010~
Ous.
15. IloTteHnManbHbIE U BUXPEBBIE ABHKeHHs. Onepaluu MUPKYJISLUA 1 poTopa.
16. [Togpemuas cuna. ®opmyna XKykosckoro - Kyrra.

Bonpocer peiiTunr-kontpoias Ne 3. OcHOBBI M0JIeKYJISIDHOI (DU3HKH H TepMOJIMHA-
muku. KouiokBuym
1. OcHOBHBIE MTOTOMKEHUS MOI[CKyIIHpHO-KHHETH'-IGCKOﬁ TCOPHH BCIICCTEBA. MO,‘]EJ’[B HIcallbHOIO
rasza. MeTo/ibl U3y4eHHs CHCTEM MHOTHX YacTHIL.
2. Craructrueckuil Meton. Meron ancambueif. CratucTuueckoe ycpeaHeHHe. Dprojauyeckas
THIoTe3a.
3. BepositHocTh. [TnoTHOCTE BepositTHOCTH. [ToHsTHe 0 QyHKIIMK pactipeieneHus. [Jucnepcus.



4, MaKpoCKONMYECKOe U MUKPOCKOIIUYECKOe COCTOSIHHSI CHCTeMBl. Mukponepexoasl U ¢iyk-
TyaluH.
6. TlocTynaT paBHOBEPOSTHOCTH. 3aKOH paBHOpaclpejesieHus >Hepruu. lIpocTpaHcTBeHHAs
syeiika. Pa3oBkle TOYKA, MPOCTPAHCTRO, suekika. [IpuHIHMN 1eTanIbHOrO paBHOBECHS.
7. 'unoteza Makcsena. Pacnpenenenue ['aycca.
8. Pacripesieienue MOJIEKYJl B IpocTpaHcTBe ckopocTei. dynkuns Makceea.
9. ®dusuueckuii cmeica GyHKIUH Makceria. XapakTepHbIe CKOPOCTH MOJIEKYI.
10. JlaBieHue raza Ha CTEHKY. Y paBHEHHS PaBHOBECHOI'O COCTOSHHUS H/IaTIbHOIO rasa.
11. Pacnpenenenue bonpimana. bapomerpuyeckas Gopmyia.
12. INeproe Hauasno TepmopuHamMuku. Pabora, TemnoTa, BHyTpeHHss SHeprus. TepMoIuHaMute-
ckuii mponecc. PaBHOBecHbIe M HepaBHOBECHBIE cOCTOsHMA. OOpaTMMOCTh M HEOOPATHMOCTD
TepPMOJIMHAMUYECKOTO Tporecca. MexaHHuecKoe M TepMOJHHAMMYECKOe paBHOBecHs. HepaBHo-
BECHBIE COCTOSHUS.
13. TenmoemkocTs. DHTanbenusa. ®opmyna Maitepa. TemmoemMkocTs uaeansHoro rasa. Hejgocra-
TOYHOCTB KJIACCHYECKOH TEOPUHU TEIIOEMKOCTEH.
14. ITonurponuelit mpouecc. M3onpoueccel. PaboTa, coBepiiaemast Ipy U30IpoIieccax.
15. Durponus. Bropoe Hauano TepMoauHamMuku B dopmynuposke Kiaysuyca. Lukmudeckuit
npouecc. Bropoe Hawano repmoauHamMuku B hopmynuposkax Kenbsuna n Knaysuyca.
16. Bropoe Hauano TepMOJMHAMUKH B (popmynupoBkax bonermana, bpummosna u [puroxuHa.
Cesi3aHHAst IHEPTUSL.
17. TepmoanHamuyecKkue noreHnMansl. Kpurepuu TepMoIMHaMUYECKON YCTOHYHBOCTH CHCTEM.
HeoGparumele mpoLecchl.
18.  DneMeHTH TeopuH cTOJKHOBeHHH. DpdekTnBHoe cevenne. CpeaHsas AMMHa CBOOOJAHOIO
npobera. Bpems penakcauuu. SBiaenus nepenoca.
19. O6uiee ypaBHeHue nepeHoca. TerionpoBoaHOCTb.
20. O61ee ypaBHeHUE nepeHoca. Ba3KkocTs.
21. O6mee ypasHenue mepenoca. Camomuddysusa. ITonstus Bzaumonnddysun u
tepmoauddy3uu.
22. Peanpnbie rasel. Cunbl cBsizn B mMonekyinax. Cunsl Ban-aep-Baanbca. CucteMsl MOJIEKYII.
XKuzakoe u razoobpazHoe cocTosHusS. M30TepMBl pealbHOTro ra3a M KHUIKOCTH.
23. DuexTpocratuka. [Ipeamer usyuenus. Teopema Mpumoy. 3akon Kynona.
24. PaGora B 251eKTpHYecKOM moJe. [ToTeHIHanbHOCTh KyTOHOBCKOTo nosis. Onepanus poTop
BEKTOpaA HaNpsXKEHHOCTH 2JICKTPHYECKOI'O I1OJI4. CKaIIS!prIﬁ IoTeHnHall. HOTE‘HIJ,HELT[ I1oJ1s TO-
YeyHOro 3apsaa.
Bropoii cemecTp

Bonpocel peiiTuHr-koutpoas Nel. Diaekrpuyectrso. Koumoksuym
1. JluonexkTpuku. DJIEKTpUUECKOE MMOJIe B AUIEKTpUKax. Bekrop nonsgpusanuu. MonekyngapHas
KapTHHa INOJIAPpH3allnH. MGXQHHBMBI MOJIAPHU3ALHH. Binusaue MOJIAPpU3alUK Ha 3JCKTPHYCCKOC
rnose.
2. CkansipHbIH MOTOK BeKTOpa. JDJeKTpocTaTHyeckas Teopema ['aycca. OObeMHas MIOTHOCTh
3apAa0B.
3. Onepauus guseprenuuu. Teopema Octporpajackoro - ['aycca. O0beMHas U NOBEPXHOCTHAS
TUIOTHOCTH CBSI3aHHBIX 3aps/IOB.
4. TloBepXHOCTHas TJIOTHOCTb 3apsfOB. JJEKTPHUUYECKOE CMEIIEHUE. DIEKTpOCTaTHYecKas
Teopema ["aycca npyu HaTHYMKA AUDIEKTPHKOB.
5. Tlpumenenue Teopembl l'aycca K BBIYMCICHHMIO 3JEKTPOCTATHYECKMX MOJEH: Moie
3apsHKeHHOH OeCKOHEYHOMH ITOCKOCTH, MOJIE JABYX 3apsi’KeHHBIX KOAKCHABHBIX IIUITHHIPOB,
6. Ilpumenenue TteopeMbl ['aycca K BBIUHMCICHHMIO JJEKTPOCTATUYECKHX IOJIEH: [BE
3apsuKeHHBIE KOHLIEHTpHYecKHe cdeprl, 00BeMHO 3apsUKeHHBIH 1map.
7. VcnoBus Ha rpaHuie ABYX AUIEKTPUKOB. 3aKOH TPEJOMJIEHMS JTHHUH 3JIEKTPHYECKOTO
CMCIICHHA.



8. DiekTpuuecKoe Mmoje MpoBOoAHMKOB. [Tone ABYX 3apsiKeHHBIX Mapasule/bHBIX MIOCKOCTEH.

KonteHcaTopsl. DIEKTPOEMKOCTE.

9. TMocTosHHBIN dnekTpuueckuii Tok. Juddepennmansuas Gopma 3akona Oma. Mexanusum cy-

IECTBOBAHMS [TOCTOSTHHOIO TOKA.

10. Tuddepenunansuas popma 3akona Jhxoyss - Jlenna. Ilpasuna Kupxroda juist pa3seTieH-

HBIX Henei. [IoHsiTie 0 CerHeToIeKTPUKaX.

11. MarautHoe mnoje B Bakyyme. CHITBI B3aUMOIeHCTBHS Mapajie/IbHBIX IPOBOIHUKOB ¢ TOKOM.

Cuna Jlopenua. Bextop MaruuTHO# neaykumu. Cuna Amrepa.

12. 3akoH buo - Capapa. 3aKoH MOJIHOro TOKa. MarHuTHOE 1oJje OeCKOHEYHO JATHHHOTO MpsMo-

JTHHEHHOTO IPOBOHHUKA C TOKOM.

13. 3akon buo - CaBapa. 3aKOH MOJIHOTO TOKa. MarHuTHOE 10JIe 3aMKHYTOTO BUTKA € TOKOM.
Bonpocel peiituar-konTpo.s Ne2. Konebanust u postnbl. Onruka. Kostoksuym

1. MarauTHOoe moje B BemecTse. Marnetuku. Jlna-, napa-, ¢peppomarsHeruku. Hamarnnuen-

HOCTh. HanmpskeHHOCTh MAaTHUTHOTO M0J1s. MarHuTHEIE NPOHHUIAEMOCTE U BOCIIPHUMYHBOCTE.

. Bropoe ypaBHenne MakcBeiuia. Y coBHs Ha FpaHHIE ABYX MarHETUKOB.

. DNEeKTPOMarHUTHast HHAYKIUS. SIBnenue camounaykuuu. [Ipasuno Jlenna.

. Teopema Croxca. ITepBoe ypaBHeHne MaxkcaeJia.

. 3aKoH coXpaHeHus 3apsana. CBA3b MeXKIY MArHUTHBIM MOJIEM M JABMKYIIUMHUCS 3apsiiamu. Tok

cmemenus. TpeTbe ypaBHeHHe Makcsesa.

6. Ypasuenus Makcsesuia B IudhepeHInanbHOl 1 MHTErpanbHoi Gopmax.

7. DnextpomaruuTHble Kojebanus. MneanpHert kxonTyp TommcoHa. DIeKTpOMarHUTHbIE

kosebanus B KoHType Tomrncona. JJoOpoTHOCTE KOHTYpA.

8. DiekTpoMarHuTHBIE KosieOanus B KoHType RLC.

9. Ilepemennblii Tok B RLC-kouType. MiMmenanc. Pe3oHanc HanpshKeHUH.

10. DneKTpOMarHUTHBIE BOJIHBL DHEPTHS M IUIOTHOCTH MOTOKA SHepruu. Bektop llodTHHra.

Vpasnenue JI'AnamGepa. Perenus BoaHOBOro ypaeHeHus. BonHoBo# BekTop. DiiekTpomar-

HUTHas IPUPO/Ia CBETA.

11. Teomerpuueckas onTuka. [IpuGnmKeHUs reOMETPUYECKONH ONTHKM. 3aKOHBI OTPAKEHHS M

npenomiaenus. [Ipunuun @epma.

12. Tlonspusauusi 37eKTPOMAarHUTHONW BONHEL SIBnenue bproctepa. MexaHusM MOspH3aLuu

cBeTa. MOHOXpOMATHYECKHH U XaOTUYECKUH CBET.

13. Untepdepennus ceta. Bpems pazpemenns. KorepeHTHOCTS.

14. UnTepepenius B TOHKUX TUIeHKaX. OnTuyeckas AnMHa myTH. JIMHUM paBHOrO HaKIOHA.

15. Indpaxuus csera. [punmun Itoitrenca. ITpunmmn I'roitrenca - ®penens. OrpannyeHust

Openens. 30us1 Dpenets.

16. Indpaxuust OT KPyriaoro OTBEPCTHSL.

17. Mudpaxuus ot Kpyrioro aucka. [Tstao ITyaccona.

18. ucnepeust. HopmanbsHas U anomanbHas aucnepens. [Tornomenue cseta. LigeT e n cnekTp

MOTJIOIIEHHUS.

(07 T N 'S I A )

Bonpocsl peiituar-kouTpos Ne3. OcHoBHbIe noHATHA aToMHoi Gusnkn Koanoksuym
1. TemnoBoe uznyuenue. PapHOBecHOE H3NyueHHE. XapaKTEPUCTHKU TEIMIOBOTO M3JIy4YeHHUS.
2. A6comoTHo yepHoe Teso. 3akoH Kupxroda. 3akonst Credana-bonsimana u Buna.
3. PacmpeseneHue 3HepruM B crekTpe abcomoTHO uepHoro tena. @opmyna  Panes-/[xunca.
Vasrpaduosnerosas Katactpoda.

4. KsanToBas runorte3a u ¢opmyna [lnanka

5. Buemnuit porosnextpuyeckuii 3 heKT 1 ero 3aKoHbl. @OTOHEI.

6. Dddext KomnroHa u ero Teopus.

7. Monens atoma Pesepdopaa. [Tocrynatel bopa. ATom Bogopoia.

8. T'mmotesa ne bpoiins. DKkcnepuMeHTaIBHOE MOJTBEPKICHUE BOJHOBBIX CBOMCTB  MHKpOYac-
THIL

9. CooTHOIIEHHE HEONpPeIeIeHHOCTEH.



10. BonroBas pyHK1HS, ee CBOMCTBA M CTATHCTHYECKHUH CMBIC]T.

11. Hecranmonapuoe ypauerue Illpeannrepa. Craunonaproe ypasuenue llpeaunrepa.

12. YacTHua B MOTEHIMAIBHON SMeE.

13. [IpoxoxeHHe YacTUIlbl 4yepe3 MOoTeHUHa bHbIH Gaphep. KBaHTOBBIH rapMOHHYECKHH OC-
LMJLISTOP.

14. Vpasuenue Illpeaunrepa ajs 31eKTpoHa B aToMe Bojopoja. I'naBHoe, opOuTanbHOE U Mar-
HUTHOE KBAaHTOBbIE YHUCIIA.

15. KBaHTOBaHHE YHEPrUU IEKTPOHA B aToMe Bojopoa. CriekTp aromMa BOJ0poa.

16. OpOuTanbHBIH W MarHUTHBI MOMEHT 31eKTpoHa. COOCTBEHHBIH MEXaHMYECKMH MOMEHT
MMITYJIbCa 371eKTpoHa (cruH). CIUHOBBIH MarHUTHBIH MOMEHT 371eKTpoHa. CIIMHOBOE W MarHHT-
HOe cruHOBOE KBaHTOBBIE unciaa. OnsiT lltepna u I'epiaxa.

17. Tpunumn 3anpeta [aymu. [Tepuoauyeckas cuctema 3nemenTos. [Ipasuno orbopa.

18. INornomexue, CIOHTAHHOE ¥ HHAYIMPOBAHHOE H3jIydeHue. Jlaszepsnl.

19. Knaccuyeckas teopus TerutoeMkoct. 3akon [lrononra u IItu. KeantoBas Teopus Tenioem-
kocTH DitHmreiina. Temnepatypa DHHIITEHHA.

20. Teopus TernoemkoctH leGas. Monens lebast. @ononsl. Temneparypa Jlebas.

21. Tlonatue o KkBaHTOBEIX cTatuctukax Pepmu-Aupaka u boze-Diinmreiina. bozonrsl u ¢ep-
MHOHBI.

22. Pacnpenenenus ®epmu-/lupaxa u boze-DitHinTeliHa. Ypoeens 1 sHeprus Oepmu.

23. O6MeHHOe B3auMOJCHCTBHE M MPUPOJAa XUMHUECKON CBA3H. DHEPreTHUECKUE 30HBI B KpH-
cramnax. Pacnpesienenue 21eKTPOHOB 110 3HEPreTUYECKHM 30HAM.

24. Knaccudukauus TBEpAbIX T Ha METaJUIBI, MONYIIPOBOAHUKY U JAW3NeKTpuKU. Temnepatyp-
Has 3aBHCHMOCTb 2JIEKTPOIPOBOAHOCTH METAJJIOB M MOJYIPOBOIHHKOB.

25. CobGcTBeHHas ¥ IIPUMeCHast TIPOBOIMMOCTH MOMYHpoBOAHUKOB. KoHTaKT ABYX MeTamios. P-
n nepexo. [ToaynpoBOAHUKOBBIE AHOJBI.

26. PajinoakTUBHOCTE. AJb(da-, 6eTa- 1 raMMa-u31yueHne. 3aKOHbl paJIMOAKTHBHOIO pacriaja.
27. CocTaB 1 XapaKTePHCTHKH aTOMHOTO sigpa. Mojienn aroMHoro siapa. Heltpuso.

28. Sinepubie cuibl. Macca u 9Heprus cBsi3u sjpa. B3aumocssa3s Macesl M Hepruu. Jledekt macc.
Dueprus cBsizu. COOTHOIIEHUE MEKAY NOJHOH SHEPIUEN U UMITYIBCOM YaCTHIIBL.

29. SnepHble peaklMy M 3aKOHBI coxpaHeHus. Peakuus nenenus saep. Llennas peaxuus jgene-
HUs. Peakuus CHHTE3a aTOMHEIX SJIED.

30. Bunpr B3aumopneiictBuit. Teopus Jlupaka mo uHTepnperanuu pakyyma. CTOJIKHOBEHHE H
pacrniaj yacTHIl. YacTUIIBI M aHTUYACTHIIBL.

31. Kocmuyeckue nyud. [IpepparieHus U kiaccuukaius 31eMeHTapHeIX yacTul. Keapku.

CamocrositesibHas padora ctyaenros (CPC)

Beinonenne pacuerno-rpadpuyecknx pador NeNe 1 - 6.

ITepBbiii cemecTp

Tema. Mexanuka. PI'P No 1. (8 3anau)

Tema. Monekynspuas puzuxa u repmoauHamuka. PI'P No 2. (8 3zagau)

Bropoii cemectp

Tema. DaextpuuectBo u mocTosHHBINA TOK. PI'P Ne3. (8 3amau)

Tema. Maruetusm. PI'P Ne4, (8 3amau)

Tema. Ontuka. PI'P NeoS. (8 3anay)

Tema. Atomuas ¢uzuka. PI'P Ne 6. (8 3amaq)

Metoauueckue ykasanust k PI'P, 3anauun u pemienus THIOBBIX 3a/a4, ClIpaBOYHbIE MaTe-
pUasbl BEIAIOTCS JTEKTOPOM B Hadalle KaK/0ro ceMecTpa B 3JIEKTPOHHOM (hopMaTe.

IK3aMeHAUHOHHbIE BONPOCHI

ITepBoiii cemecTp. Bonpoc 1.
1. KunemaTtuka. CucteMsl otcueTa. CBA3b MEXKAY KMHEMaTHYeCKHMMH napaMmerpamu. IlocTymna-
TEJNbHOE H BpaularesibHoe JBuKeHusi. CTerneHn cBOOO/IBI.



2. IMpuuuun otHocutensHocTr [amunes. Ilepsuiit, BTOpo#, Tpetnii 3akonbl HeroToHa. LlenTp
macc.

3. MHepumansHele ¥ HeMHEpLHAJIbHbIE CHCTeMbl oTcueTa. LleHTpobeskHas U KOPHOJIMCOBA CHIIEI
WUHEPLHH.

4. Teepaoe Teno. CucTeMa MaTepHaIbHBIX TodeK. MoMeHT cuibl. MomeHT umiysibca. Y paBHe-
HHe MOMEHTOB. Y paBHCHUS JABIKEHHUS.

5. BpalleHue Tesia BOKpYT HEMOABIKHOI ocH. MomeHT unepuun. Teopema IlTennepa.

6. OAHOPOJHOCTH M H30TPOMHOCTH MpocTpaHcTBa. OMHOPOAHOCTH BpeMenH. M3ommpoBanHad,
3aMKHYTasl, TOJYOTKPBITAsi ¥ OTKPHITAas CHCTEMBI. 3aKOHBI COXPaHEHHS HMIIYJIbCa M MOMEHTA
UMITyJIbCA.

7. PabGora, MOIHOCTb, SHeprust. KuneTHueckas sHEPrHs.

8. KoHcepBaTHBHbIE M JAMCCUIIATHBHBIE CHIIBI H CHCTeMbl. [ToTeHumManbHas sHeprus. 3aKoH co-
XpaHEHHs HEPruH B MEXaHHKe.

9. CBsi3b MeXK1y MOTEHIUABHOM SHeprue u cuaoi. Onepanns rpaiueHr.

10. UpeanbHas v BssKas kuakoctdH. OCHOBHBIE YpaBHEHHsS PAaBHOBECHS W JBHKEHUA KUIKO-
creit. CuapocTaTHKa Hec)KUMaeMoi IUAKOCTH: 3aKoH [Tackass, JKHUAKOCTb B NOJIE TAKECTH.

11. KuneMaTH4ecKoe onMcaHue ABMKEHUS KuaAKocTH. JInHus Toka, TpyOKa TOoKa, CTallMOHapHOE
1 HeCTaIMOHAPHOE JBHKEHHUS. Y paBHEHUE HEPAa3PBIBHOCTH.

12. Vpasuenue Beprymmm. Bsskocts. @opmyna HeioToHa.

13. IpsavonuHeiiHoe ABWKeHHE KuaKocTel mo ragkum Tpybam. @opmya [lyaseiins.

14. OcHoBHEIE MapaMeTphl cucteMbl. Kputepun noaodus. 3akOHbl M’MAPOAXHAMUYECKOrO MO0~
Ous.

15. [ToreHuuanbHEIE ¥ BUXpeBble ABMAKEHUS. Olepaluy MUPKYJISUUA U pOTOpa.

16. TTogsemuas cuna. @opmyia XKykosckoro - Kyrra.

ITepsoiii cemectp. Bonpoc 2.
|. OcHOBHBIE TIOJIOKEHHS MOJIEKYJIAPHO-KUHETHUECKON TeOpuH BemecTBa. Mojiellb HACaIbHOIO
raza. MeTo/ibl U3yYeHHs CHCTEM MHOTHMX YacCTHIL.
2. Craructuueckuii meroa. Metox ancamOnei. CTaTHCTHUECKOE YCPEJIHEHHE. Dprojnyeckas
IHITOTE34a.
3. BepostHocTh. ITnoTHOCTE BeposTHOCTH. [ToHsATHe 0 GyHKIMK paciipeeneHus. Jlucnepcus.
4. MakpoCKOIMYECKOe U MHKPOCKOITMYECKOE COCTOSHHS cHCTeMbl. MHKpornepexoasl U (iyk-
TyaluH.
6. TTocTynar paBHOBEPOSTHOCTH. 3aKOH paBHOpacmpeseieHus dHepruu. IlpocTpancTBeHHas
sueiika. Da3oBble TOYKA, TPOCTPAHCTRO, siuelika. [TpuHuuMI 1eTaJbHOrO paBHOBECHS.
7. 'unote3a Makceesia. Pacnpenenenue ['aycca.
8. Pacnipejieienuie MOJIEKyJI B IpocTpaHcTBe ckopocTeil. dynkuns Makcsena.
9. Gusnueckuit cMbica Gynakuun Makcepesia. XapakTepHbe CKOPOCTH MOJIEKY L.
10. JlaBieHue raza Ha CTEHKY. Y paBHEHUsI PABHOBECHOTO COCTOSIHUS HI€AIHHOTO rasa.
11. Pacnpenenenue bonbimana. bapomerpuueckas Gopmya.
12. TlepBoe Hauano TepMoauHaMHUKu. Pabora, Tennora, BHyTpeHHss sHeprus. TepmoanHamuye-
CKuii mpouecc. PaBHOBECHBIE M HEPABHOBECHBIE cOCTOAHHA. OOpaTHUMOCTh H HEOOPAaTHMOCTH
TePMOIMHAMUYECKOTO Tporecca. MexaHHYecKoe H TepMOIMHaMHYecKoe papHoBecHs. HepasHo-
BECHBIE COCTOSIHMS.
13. TerutoemkocTh. DHTtanbnus. Popmyna Maitepa. Ternoemkocts uaeansHoro rasa. Hejocra-
TOYHOCTB KJIACCHYECKOH TEOPUH TETUIOEMKOCTEH.
14. TTonmurponusiit nponecc. M3onponeccsl. Pabota, coBepiiaemas pu H30IpoLeccax.
15. Dutponus. Bropoe Havano tepMoaMHaMuKu B (opmyiauposke Knaysuyca. Inkmnueckuit
npouecc. Bropoe Havyano tepmoauHaMuku B popmynuposkax Kensuna u Knaysuyca.
16. Bropoe nauano tepmoanHaMuku B popmymupoBkax bonbumana, bpunnosna u [puroxuna.
Cs3aHHas JHEPrusl.



17. TepMOMHAMHUYECKHE TIOTEHIHANBI. KpUTEpHH TEPMOAMHAMIYECKOH YCTOHYMBOCTH CHCTEM.
HeoOpaTumble IPOIIECCHL.

18.D/1eMeHTB TEOPHH CTOJNKHOBeHui. DpdexTuBHOE cedyenue. Cpeamss AmMHA CBOOOTHOrO
npoGera. Bpems penakcanuu. SBieHus mepeHoca.

19. O6uiee ypaBHeHue nepeHoca. TenaonpoBOIHOCTE.

20. O61ee ypaBHeHHe mepeHoca. Ba3kocTs.

21.06mee  ypaBuenne nepenoca. Camomuddysus. IlonsTus B3aumMoaupdy3sun  H
TepMoAr(Py3HU.

22. Peanbubie rassl. CHisl cBs3u B Monekynax. Cumbl Ban-nep-Baansca. CucteMBl MOJICKYIL.
JKunkoe u razoobpasznoe coctosiHUs. M30TepMBl peaqbHOrO rasa u jKHIKOCTH.

23. Anextpoctartuka. [Ipeamer nsydenus. Teopema Mpumoy. 3akon Kymnona.

24. PaGoTa B 3/eKTpUUecKoM mojie. [J0TeHIHaTbHOCT KyIOHOBCKOTO mosis. Omepanus poTop
BeKTOpa HAMNpSKEHHOCTH dekTprdeckoro mnomst. Ckanspueid motenuman. lloteHuuan moss
TOYEYHOTO 3aps/a.

Bropoii cemectp. Bonpoc 1
1. TusneKTpuKu. DIIEKTPUUYECKOE T0JIe B IM3TeKTpuKax. Bexrop nomspusannn. MonexynspHas
KapTHHA MOJISipU3ani. MexaHu3MBbl NONSpU3alii. BiisHue Noispusalyi Ha SJICKTPHICCKOe
nosne.
2. CkanspHblii MOTOK BeKTOpa. DieKTpocTaTHueckas Teopema ['aycca. OObeMHas MIOTHOCTH
3apsI0B.
3. Onepauus auBeprenuun. Teopema Octporpajickoro - ['aycca. OObeMHas ¥ IOBEPXHOCTHAS
MJIOTHOCTE CBSI3aHHBIX 3apAJIOB.
4. TloBepxHOCTHas TUIOTHOCTH 3aps/IOB. DJIEKTPHUECKOE CMEUIEHHe. DIeKTPOCTaTHYeCKas
Teopema [ 'aycca IIpH HaJIMYMK JTHDJICKTPHUKOB.
5. TlpumeHeHue TeopeMbl l'aycca K BBIYMCJICHHIO OJIEKTPOCTATHYECKUX MOJIEH: T0NIe
3apsKeHHON OeCKOHEYHOMH IIOCKOCTH, MOJIE ABYX 3apSOKEHHBIX KOAKCHAIBHBIX HHJIMHIPOB.
6. Ilpumenenue TeopeMsl ['aycca K BEIYMCIEHHIO JIEKTPOCTATHYECKHX IIOJICH: IBE 3apHKEHHBIC
KOHI[EeHTpUYecKue cepbl, 00bEMHO 3apsHKEHHBIH Iap.
7. VcnoBMS HA TpaHHUIE JBYX AHAIEKTPUKOB. 3aKOH MPEJOMIICHHS JIMHUH 3NEKTPUYECKOTrO
CMeIIeHUSs.
8. DiekTpuyeckoe Moje MpOBOAHUKOB. [ore ABYX 3apspKEHHBIX NapajuleNbHbIX IJIOCKOCTEH.
Konaencatopsl. DJIeKTPOEMKOCTD.
9. [TocTosiHHBI A1ekTpuueckuii Tok. uddepennuansaas popma 3akona Oma. MexaHusm cy-
IIIECTBOBAHMS MIOCTOSTHHOI'O TOKa.
10. Duddepennuanshas popma 3akona Jhkoys - Jlenna. Ipasuna Kupxroga juis pazBeTBieH-
HBIX Hernei. [IoHaTHe 0 cerHeTodIEKTPUKaXx.
11. MarauTHOe 1osie B BakyyMe. CHIIbI B3aMMOJIEHCTBHS MapasuleIbHBIX MPOBOJHUKOB C TOKOM.
Cuna Jlopenua. Bektop MarauTHO#N nHAykunH. Cua AMrepa.
12. 3akon buo - Capapa. 3ak0H MONHOrO Toka. MarHuTHOE 1ojie 0eCKOHEYHO JTMHHOTO MpsAMO-
JHHEHHOTO NMPOBOJIHUKA C TOKOM.
13. 3akon buo - CaBapa. 3aK0H MOJHOro TOKa. MarHuTHOE TMOJIe 3aMKHYTOTO BUTKA C TOKOM.
14. MaruuTHOe Tose B BemecTBe. Marnetuku. [Iua-, mapa-, peppomarneruxku. Hamarnnven-
HOCTh. Hanpsske HHOCTh MAarHUTHOTO 1MoJis. MarHuTHBIE MPOHHIIAEMOCTH U BOCTIPUMMYHBOCTD.
16. Bropoe ypaBHenue Makcpena. Y ¢0BUs Ha ITPaHUIE JIByX MarHeTUKOB.
17. DnexTpomarauTHas uuaaykuus. . [lepBoe ypaBHeHne Makcgesia. SIBeHne caMOMHAYKIIMA.
[IpaBu:o Jlenua.
18. 3akoH coxpaHeHus 3apsana. CBs3p MEXIY MarHHTHBIM IIOJIE€M M JBHXKYLIIMMHCS 3apsiiaMu.
Tok cmerienust. TpeTbe ypaBHeHHe Makcsesuia.
19. Vpasuenus Makcgesuta B quddepennmansHoil 1 MHTErpanbHOi Gopmax.



Bropoii cemecTp. Bonpoc 2
I. DnekTpomaruuTHble Kojnebanus. VineaneHerit konTyp TommcoHa. DeKTpOMarHMTHbIE
konebanus B KoHType Tomrcona. JloOpoTHOCTE KOHTYpA.
2. DneKkTpoMarHuTHele KoneGanus B KOHType RLC.
3. Ilepemennsiii Tok B RLC-xonType. MiMnenanc. Pe3oHanc HanpspkeHUH,
4. DeKTPOMarHUTHBIE BOJNHEL. DHEPrus M IUIOTHOCTH MOTOKa 3Heprud. Bekrop lloiTHHra.
Vpasuenne JI'AnamGepa. PeureHus: BOJHOBOTO ypaBHeHHMs. BONHOBOM BekTOp. DieKTpomar-
HUTHas IPUPOJIa CBETA.
5. Teomerpudeckas onTHKa. [IpHOTIKEHNs reOMETPHYECKOH ONTHKM. 3aKOHBI OTPAKCHHs H
npenomnerus. [TpuHuun @epma.
6. [Tonspusaius 3MeKTPOMArHUTHOH BosHbL. SBnenue bprocrepa. Mexanusm nosspusannu cae-
ta. MOHOXpOMaTHUYECKHH M XaOTHYECKHIT CBET.
7. Untepdepennns ceera. MHTepdepeHuns B TOHKUX IUIeHKax. OnTudeckas 1IMHA Ty TH.
8. Ju¢ppakums ceera. [lpunnun [oiirenca. INpunmun [ofirenca - ®penens. OrpanuyeHus
Openens. 3oub1 OpeHers.
9. Hudpakuus ot kpyrnoro aucka. [Iarao Ilyaccona.
10. ucnepens. HopmanbHas u anomanbHas aucniepens. Ilornomenne ceera. Okpacka Tedl.
11. TerutoBoe n3nyvenue. PapHOBecHOE H3/TyuyeHUE. XapaKTEPHUCTHKU TEIIOBOTO H3Ty4YeHHUS.
12. AGcomoTHo uepHoe Telo. 3akon Kupxroga. 3akonst Credana-bonsiivana u Buna.
13. Pacnpenenenue SHeprud B crekrpe abcomoTHO uepHoro tena. Popmyna Panes-IDikuHca.
VabrpadpuoieroBas katactpoda. Keantopas runoresa u popmyia Ilnanka
14. ®doroanexkrpuueckuii 3¢ dext u ero 3akonsl. PoToHbl. OnbITE H TEOpHs KoMnTOHA.
15. Moaens aroma Pesepdopaa. Ilocrynarel Bopa. DiekTpoH B BOAOPOAONOA00HOM aTOME.
KsantoBaHue SHEPruy 31€KTpoHa B aToMe Bogopoja. CnexTp atomMa BOJ0OpoJa.
16. 'unotesa ge bpoityig. DKcriepuMEHTaIbHOE MOATBEPIKACHHUE BOJIHOBBIX CBOMCTB  MHKpOYac-
THILIL.
17. CooTHolenue HeornpeaeneHHOCTeH. CTaTUCTHUECKUI CMBICIT BOJHOBOH (PYHKIIHH.
18. CranponapHas u HectaunoHapHas ¢opmel ypaBHeHus Llpeaunrepa. HYactuma B moTeHIH-
aNbHOM sIME.
19. I'naBHOe, OpOHUTAIBHOE, MATHUTHOE U CIIMHOBOE KBaHTOBbIe yncsa. OnwiT [lITepua- I'epiaxa.
20. TTpunnun 3anpeta [Taymu. [lepuonnyeckas cucrema snementos. [IpaBuino ordopa.
21. CocTaB ¥ XapakTepHCTHKH aTOMHOrO siipa. Moaenu atomuoro siipa. Heifitpuno.
22. Slnepubie cuabl. Macca u sHeprusi ¢Bsizu sjapa. Bzaumocssize Maccrl 1 9Hepruu. JledexT mace.
23. SlpnepHble peakllM¥ M 3aKOHBI coxpaHeHus. Peakuus nenenus snep. Llennas peaxuus jene-
Hust. Buabl B3aumoneticteuit. Teopus Jupaka o uHTeprpeTalliy Bakyyma.
24. CronkHoBeHHe M pacrnaja yactull. Yactunsl u antuyactuusl. Kocmuyeckue nyuu. [Ipespa-

[IEHUS ¥ KIacCH(UKaIus dNeMeHTapHbIX YacTHil. KBapku.

Ipumenarnue. IK3aMeHaLHOHHbIE BOMPOCL COCTABIIEHb] MO PeiiTHHI-KOHTponaM. CTyaeHT BLIOHpaeT aBa K-
3aMeHaUHOHHLIX OUIeTa ¢ BOMpOcaMK M OJIHY 3a7auy M3 MepeyuHs 3anay, BLITIONHEHHBIX UM (ei) B TeueHne cemecT-
pa no CPC (pacuerno-rpaduueckue padotel (PT'P)).

Bonpocel k nepearrectanun

Mexanuka

. Kunemaruka matepnaibHOM TOUKH

. Jlunamuka marepuanbHoi TOUkd. 3akoHbsl HeloTOHA.

. 3aKOHBI COXpaHEHUs B MEXaHUKE.

. Mexanuueckast paboTa, YHeprus H MOIIHOCTE.

. Tepnoe teno. Llentp macc. Tunsl ABUKeHUS.

. Kunkoctu. ['mapocTaTuueckoe TaBiaeHue.

Moutexyasipaast pusznka u MKT

1. OCHOBHBIE 10JIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOH TEOPUM BELIECTBA.
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2.YpaBHeHUS PAaBHOBECHOI'O COCTOSHMS HICANbHOrO rasa.

3. [lepBoe Hayaao TEPMOAUHAMUKH.

4. Pabora, Teriora, BHYTPEHH:s SHEPIUsl.

5. TermmoeMKOCTb.

6. Mzonporeccel. Pabora, coBepiaemas npu u3onponeccax.
JJIeKTPHYECTBO H MATHETH3M.

1. DnexTpocraTika. 3akoH Kynona.

. PaGora B snextpudeckoM noste. [loreHuman moss Toue4HOro 3apsaia.
. DNIEKTPHUECKOE 110JI€ TIPOBOJIHHKOB.

. KoneHcaTopsl. DJI€KTPOEMKOCTE.

. [TocTOAHHBIN TIEKTPUYECKUN TOK.

. 3akoH Oma.

. 3axoHn JDxoyns - Jlenua.

9. MarHMTHOE ToJjie B BaKyyMme.

10. Cuel B3aUMOIEHCTBUS TTapasiie/IbHBIX IPOBOJIHHKOB C TOKOM.
11. Cuna Jlopenua. Cuna Ammnepa.

Kosiebanust u Bosabl. OnTHKA.

1. MarnuTHOE noJie B BeniecTre. HanpsskeHHOCTE MAarHUTHOTO OIS,
2. 'ucrepesuc.

3. 3aKOH 2MeKTPOMArHUTHOH HHIYKLIMH.

4 SIsnenue camouuaykuuu. [Ipasuno Jlenua.

5.2nexTpomarauTHble Konebanus. Maeansueiil konTyp Tomrcona.
6. DIIeKTPOMAarHUTHBHIE BOJTHBL. DJIEKTPOMArHUTHas MPUPO/Ia CBETA.
7. 'eomeTprueckast ONTHKA. 3aKOHBI OTPAKEHHUSA U NPETOMIIEHHS.

8. UnrtepdepeHius ceTa.

9. Iudpakuus ceeta.

Atomuasi puzuka

. ABGCOIIIOTHO YepHOE TEJIO.

. dotoanextpuueckuii 3G exT u ero 3aKoHHI.

. [loctynare bopa.

. [TonynpoBoAHUKOBBIE JTMOIBL.

. PaguoakTuBHOCTE. Anb(da-, 6eTa- 1 raMma-u31ydyeHue. 3aKOHbI paHOaKTHBHOTO pacra/jia.
. CocTaB 1 XapaKTepUCTUKH aTOMHOTO /pa.

. SInepublie cunel. Macca ¥ 9Heprust CBs3M sapa. B3auMocBs3s Macchl U HSHEPruu.
. HedexT macc. DHEPrHs CBS3H.

9. SliepHble peakllMy U 3aKOHBI COXPAHEHHUS.

10.1{entHas peakius JejIeHus.

11. DreMeHTapHEIE YaCTHLEL.
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7. YHEBHO-METOJUYECKOE ! HHOOPMAIIMOHHOE OBECIHEYEHUE
JUCHHUITIIMHBI (MOAYJIS) DU3UKA

a) OCHOBHasl JIMTepaTypa:

1. T'ankun A.@., Ilpokomesa H.C. Jlekuuu no ¢usuke. Kanrosas u simepnas pusuka. —
Bragumup: U3x — so Bal'V, 2015. — 87 ¢. . — ISBN 978-5-9984-0654-6.

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

2. Kysnenos A.A. ®usnka. Mexannka. MonexyssipHast Gu3zuka DJIeKTPUYECTBO U MarHe-
TH3M. DJIeKTpOMAarHuTHeIe KoyleOGanus U BojiHbl. Ontuka: yue6. mocobue. — Bnagumup: Usn-so
Bal'V. 2013, 160 c¢. — ISBN 978-5-9984-0337-8.

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



3. Kymum A.A., I'pynckas JI. B. ®u3uka : METOAMYECKHE YKa3aHUs K TEOPETHYECKOMY Ma-
Tepuasy, MPaKTHUECKUM 3aHATHAM M 3aJaHHSM, TeCTaM, KOMIIJIEKCY JabopaTOpHBIX paboT s
CTYJEHTOB JMCTaHIMOHHON opmel 0Oyuenus / nox pex. A. A. Kymuma. — Bragumup: M3a-8o
Bal'Y, 2013. 214 c.

DnextporHas Bepeusi: http://e.lib.vlsu.ru:80/handle/123456789/2624.

4. ®u3uKa; METOJMYECKHEe YKa3aHUsl JUIs TIOJTOTOBKH CTYAEHTOB K TecTHpoBaHHIO / A.D.
[ankun [u ap.]. — Bmagumup: U3a-8o Bal'y, 2013. 243 c.

Dnextponnas Bepcus: http://e.lib.vlsu.ru:80/handle/123456789/3390.

6) 1OMONIHUTE/IBbHAS JIMTEpATypa:

1. TIpokomesa H.C. C6opuuk 3anay mno ¢usuke. — M3a. 2-e, uenp. u gon. — Biaaanmup:
Usa-8o Bal'Y, 2010 . - 65 c. - ISBN 978-5-9984-0043-8.

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

2. Yepros A.I'., Bopo6res A. A. 3anaunuk 1o ¢usuke: YuedHoe mocobue 11s BTY30B. — 8-
e u3., nepepad. u jgor. — M. : @usmariut, 2007. — 640 c. — ISBN 5-94052-098-7.

3. Imurpuesa E.B., TlnemnsueB B.C. Yuyebnoe nocobue no ¢pusuke: mexanuka.— Bragu-
mup: U3a-so Bal'V, 2009. 143 ¢. - ISBN 978-5-9984-0005-6.

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

4. CapenseB M.B. Kypc obmieit dpusuku : yuebHoe nocoGue aist BTy308: B 3 1. — 7-€ usa.,
crepeotun. — CII6.: Jlaus, 2007. — ISBN 978-5-8114-0629-6. (JIyumme xnaccuyeckue yueOHU-
ki) (Knaccuueckas yueGHas nureparypa no ¢usuke) (YueOuuxu s By3os. CrienuanbHas Ju-
TepaTrypa):

http://e.lib.vlsu.ru/cginbin/zgate.exe?follow+5256+RU\WLSU\SLUSHEBNUT'\948[1.12]+rus

5. XKapenosa C.B., [Ipoxomesa H.C., [llamanckas E.JI. ®usuka TBEpAOro Teya: METO/AHU-
yecKHMe yKaszaHus K JabopatopHbiM pabotam no ¢usuke/ moa pex. C. B. XKapenosoit .— Braau-
mup : Bragumupcekuii rocynapctBennsiil yausepenteT (Bal'Y), 2010 .— 39 ¢.

DnexTpoHHas Bepeust: http://e.lib.vlsu.ru:80/handle/123456789/2088;

6.Tpopumosa T.W. @uska : yueOHUK I BEICIIETO NPO(ECCHOHAIBHOTO 00pa30BaHus 110
TeXHHYECKMM HarpasieHusiM.— Mocksa : Akagemus, 2012 . 316 c. - ISBN 978-5-7695-7967-7

7. Kapenosa C.B., Ilpoxkomena H.C., [llamanckas E.JI. ®u3uka aTOMOB M MOIEKYIL.

SpepHast husnka [DIEKTPOHHBIH pecype] : METOAMYECKHE yKazaHHs K j1abopaTOpHBIM paboTam
no ¢usuxe/ nmoa pea. E. JI. [llamanckas.— DneKTpoHHbIe TeKCTOBbIE AaHHBIe (1 daiin : 431 KO)
— Bramgumup : : U3a-so Bal'Y, 2010 . 38 c. http://e.lib.vlsu.ru:80/handle/123456789/2088;

B) MEPUOMUYECKUE U3JaHU!

Pexomenayemsble kypHaisl nepeuds BAK PO:

Venexu ¢pusndeckux Hayk (Mocksa), Mexanuka xujakoctd U raza (Mockea), Mudokom-
MyHHKalMOHHBIe TexHosoruu (Camapa), M3meputenbhas texuuka (Mocksa), [IpuGopsr u Tex-
HuKa sKkcrepumenTa (Mocksa), @usuka armocdepst u okeana (Mocksa), Terodusuka n aspo-
mexanuka (HoBocubupck), DaextpudectBo (Mocksa), XKypuan texuuuyeckoi ¢usmuxu (CaHKT-
[leTepOypr), U3BecTus By3oB. Pusuka.

r) mporpamMmHoe obecrieueHue U IHTepHET pecypehl:

® cpeacTBa cHopa, NEPBUYHOrO aHauu3a, 0OpabOTKH JaHHBIX B TaOJIMYHOM Mpolieccope
Microsoft Office Excel,

® JIeKTpOHHAs 1ouTa JiekTopa: artemi-k@mail.ru;

® yyeOHBIE MAaTEPHUAIEI IO (PU3UKE B AIEKTPOHHOM GopMaTe Ha caiTax:
alleng.ru/edu/phys9.htm; gaudeamus.omskcity.com/PDF; ozon.ru/content/detail/id/16046639;
bookin.org.ru/book/952800



8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUHE JUCHUIIJIMHbBI (MO-
AYJIsl) DUUKA

JIeKLIMOHHBIE ayIUTOPHH OCHAIEHBI JJOCKaMHM (JUI MapKepa MM MeJla), 9KpaHoM JUis Tpo-
eKIIMOHHBEIX CHCTEM, MPOEKTOpOM U HOyTOykoM (B-3, 422-3, 425-3). Ayaurtopus juid nadopa-
TOPHBIX 3aHSATHH, OCHAIIEHHASs COBPEMEHHBIMH IEPCOHAIBHBIMH KOMIIbIOTEPAMH, 00beJINHEH-
HBIMH B JIOKAJILHYIO BBIYACIUTEIBHYIO CETh H YKOMIUIEKTOBAHHBIMH HEOOXOAUMBIM CHCTEMHBIM
W TIPUKJIAJHBIM TporpaMMHBIM obecniedenueM (419-3). JlabopaTtopun MeXaHUKH U MOJEKYISp-
Hoit pusuku(428, 429), snexrpomarterusma(425, 426),ontuxn (422, 424), kBaHTOBON (HDU3UKHU
(430).

ITporpamma coctaBieHa B cooTBercTBUM ¢ TpeGopanusmu OI'OC BO no HanpabieHHIO
11.03.02 «MHpOKOMMYHUKAIIMOHHEIE TEXHOIOTUH U CUCTEMBI CBSI3U»

Pabouyto mporpamMmy cOCTaBHII A.A. Kysnenos

J.T.H., mpodeccop

PeuenzenT (k1) ///A%/ A.A. 3askuH

JOLEHT, KaHu. Gpu3.-mat. HaykK, kad. Ou3nuku u nNpukIa HON MaTeMaTHKH

[TporpaMma paccMoTpeHa u 000peHa Ha 3acenanuu Kadeapsl OOwIel U npukaagHoi GU3NKHU

/
npotokon Ne éor T oM 2015 rona. /

//

/

PaGoyas mporpamMmma paccCMOTpeHa M ojlo0peHa Ha 3acefaHUH Yy4YyeOHO-MEeTOJMYECKON KO-

3aBeayromiuit kadenapoi __B.B. lopoxkos

muccuu Hanpasnenus 11.03.02 «MapoxoMMYHHKaLMOHHBIE TEXHOIOIMH H CUCTEMBI CBA3HY

F A lr - i
npotokon Ne /¢ or 7/ ¥ 2015 roga.

- L
[Ipencenarens koMuccHu g “— O.P. Huxutus




JIACT NEPEYTBEPKIEHU S

PABOYEM IMPOIT'PAMMBI TUCHUATIJIMHBI (MOAYJIST) ®U3UKA
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JIMCT IIEPEYTBEPXIEHUSA
PABOYEN ITPOTPAMMBI

Pa6ouas mporpamma oobpena Ha
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