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1. {esiu 0OCBOEHUSA AU CIUTIIHHBI

[enssMu OCBOEHUS TUCIUIUTMHBI « ATOMHAs (pU3HKay SBISICTCS M3YYCHHE OCHOBHBIX T10-
HATUA MHKPOMHPA, OCHOBHBIX SKCIEPUMEHTAIbHBIX JaHHBIX O CTPOCHUHU BEUIECTBA, KBAHTOBO-
MEXaHUYECKUX MPEJICTABICHUI O CTPOCHUH aTOMa, MaKPOCKONTUYECKUX KBAaHTOBBIX SIBJICHUH.

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl
JucuummuHa «AToMHast (U3MKa» OTHOCUTCS K 00S3aTeIbHOW YacTh 00pa3oBaTEeNbHOM
POTPaMMBbI» M BXOIHUT B Moayib «OOmas (usznka». «ATOMHas (U3UKa» SBISICTCS TPEATIO-
ClIeIHEeN JUCUUIUIMHON Kypca ol1iell (u3nku, mpeanoiaraetT GopMHUPOBaHUE OCHOB (PH3UYECKO-
0 MHPOBO33PEHHS, COBPEMEHHON (DH3NUYECKON KapTUHBI MUPA.
[TommydenHbIe B Kypce « ATOMHAs pU3MKa» 3HAHUS HEOOXOIUMBI JIJIsl U3YYCHUS KypCOB OJ10-
ka «Teoperndeckas huznukay.

3. [Inanupyemsle pe3yJbTaThl 00y4eHUs] 10 JHCHHUILIMHE, COOTHECEHHBbIE C MJIAHUPYEMbI-
MH pe3yabTaTamu ocBoeHusi OIl 0akanaBpuarta

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOIIUX JIEMEHTOB
komrnereHimii B coorserctBun ¢ ®I'OC BO, OI1 BO u npuoOpereHus cieayromux 3HaAHHM,
YMEHUH, HaBBIKOB U (UJIM) OIbITA AEATEIbHOCTH!

dopmupyemast NHaukaTop 10CTHKEHUS Ilepeuennb
KOMIIeTeHI U KOMIIeTeHI[U T IVIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUsI
(xkox u popmy.iu- (xox u popMyJIHPOBKA)
POBKA)

Oo0menpogeccuoHanbHble KOMIETEHIIHU

OIIK-1. Cnocob6en | HA-OIIK-1.1. 3naeT ¢pyH- | 3HATH:

NPUMEHSTHh 0a30BbIC | JAMEHTATbHBIC 3aKOHBI — KOPIIYCKYJISPHO-BOJTHOBOH Jlyallu3M B
3HaHUS B 0OJACTH | IPUPOJIBI K OCHOBHBIC (U- | MUKPOMUDE,

busuku U paauodu- | 3MYECKUE U MaTeMaTHie- — MPUHITUI HEONPEIEICHHOCTH,

3UKM M HCIOJNb30- | CKUE 3aKOHBI. — KBaHTOBBIE YPaBHEHHUS IBUKEHUS;

BaTh HX B mpodec- — CTpPOEHHUs aTOMa, MarHeTU3M MHKpOdYa-
CHUOHAJIbHOW  Jes- CTHII, MOJIEKYJISIPHBIE CIIEKTPBI;

TEJIBHOCTH, B TOM YMerh:

yucle B cepe neaa- - OCYILIECTBIISITh MIOCTAHOBKY 33]1a4H;
FOTUYECKON nesi- - BBIOMPATH CIIOCOOBI peIIeCHUS.




HNI-OIIK-1.2. Criocoben
OPUMEHSATH (pru3nyeckue
3aKOHBI 1 MaTEMaTHYECKHE
METOJBI ISl peIIeHUs 3a-
1a4 TEOPETHYECKOTO U
MPUKIIQJHOTO XapaKTepa.

3HaTh:

— CHCTEMYy AaTOMHBIX €IWHUI[ H3MEPECHHUS
BEJIMYMH;

— yHUBEpCaJIbHbIC (U3MUECKUE KOHCTAHTHI
U UX pa3MEPHOCTH;

— COBPEMEHHYIO0 (PU3UYECKYIO KApTUHY MU-
pa.

YMerh:

— TPUMEHSATh MaTeMaTUYECKHH ammapar,
¢duznyuecKrue 3aKOHBI M TEOPUU IS pellie-
HUS MPUKIIATHBIX U TEOPETUYECKHUX 3a]1a4.
Bianers HaBbIKAMU:

— pEIIeHHs TUTIOBBIX, OPUTHHAIBHBIX, TI0-
3HABaTEJIbHBIX 3a7a4;

— QHAJUTHYECKOI'0 MBIIIJIECHHUA, METOINKA-
MU 00pabOTKH JKCIEPUMEHTAIBHBIX JaH-
HBIX;

— HaBBIKAMHM aHAJIUTHYECKOTO MBIIUIEHUS,
METOJMKaMU 00paOOTKH OTNBITHBIX JIAHHBIX.

HNA-OIK-1.3.
JleMOHCTpUpYET HaBBIKU
WCIIOJIb30BAaHKS 3HAHUHI
(bU3UKY 1 MaTeMaTUKU TIPU
pEIIeHUU TPAKTUYECKUX
3a/1a4.MCII0JIb30BAaHNUs 3Ha-
HUH (pU3UKH U MaTeMaTHKH
IIPU PELICHNUHN MTPaKTHYe-
CKHX 3aJ1ay.

Bianers HaBBIKAMMU:

- MPAKTUYECKOTO MPUMEHEHHS MAaTEMATHKH
MIPU pelIeHuN (PU3MYECKUX 3a/1ad;

- MCIOJIb30BaHUS METOJIOB BEPOSTHOCTHOTO
OTMCAHUS COCTOSHUS YaCTHUIIBI;

UCIIONIb30BAaHHSI METOJIOB MATEMaTHIECKON

dbopmanm3amy 3aKOHOB aTOMHON (DU3HKH.

OIIK-2. Cnocoben
MPOBOJMTH  JKCIIe-
pI/IMeHTaJIBHBIe n
TEOPETUICCKHE
Hay4YHbIC UCCIENO-
BaHUS 00BEKTOB,
CUCTEM U TpOIleC-
CoB, 0OpabarbIBaTh
u MIPEJICTABIISTh
3KCHepI/IMeHTaJIBHBI€
JIAaHHBIC

HUA_OIIK-2.1. Haxoqut u
KPUTUYECKH aHATU3UPYET
uH(pOpMaLIHI0, HEOOXOIH-
MyIO0 71 pEIICHHS TI0-
CTaBJICHHOM 3aa4n.

3HaTh:

— OCHOBHBIC (DM3UYECKHE BEIMYMHBI U Xa-
PaKTEPUCTUKH MPOIIECCOB ATOMHOU (PU3UKH
U SBJICHHA Ha KaXIOM CTPYKTYPHOM
YPOBHE OpraHU3allUd MAaTEPUH;

— CBSI3U MEXAY (PU3MUECKHUMHU XapaKTepH-
CTHUKaMH SIBJICHUHN U TIPOIIECCOB;

— o0jacTu MPUMEHUMOCTH KOJIHYECTBEH-
HBIX COOTHOIICHUH MEXIy (PU3nYecKuMu
XapaKTEPUCTUKAMH.

YMmerh:

— HMCIOJIb30BaTh MAaTEMAaTHYECKUH armapar
JUISL OCBOGHUSI TEOPETHYECKHUX OCHOB U
MPAKTUYECKOTO HCIOIh30BaHUs  (pusmue-
CKHX METOJOB.




N _OIIK-2.2. Paccmar-
pUBaE€T BO3MOXKHBIE BapH-
aHTBhl ~pelleHus 3a/Jayu,
OLCHHNBAA UX AOCTOUHCTBA
U HEIOCTaTKHU.

3HaTh:

— (hU3MYECKUE TEOPUH, MO3BOJISIIONINE 00b-
SICHSITh U3BECTHBIC M MTPEJICKa3bIBaTh HOBBIC
Hay4HbIE Pe3yJIbTaThl ATOMHOU (DU3HKH.
Ymersb:

— HCIIOJIb30BaTh 3aKOHBI COXpaHEHHsI, (PyH-
JaMEeHTalIbHbIe (pr3ndYecKne 3aKOHOMEPHO-
CTH;

— IIOHMMAaTh, U3JIaraTh ¥ KPUTHYECKH aHa-
JAU3UPOBaTh 0a30BYI0 00HIEPU3HNUECKYIO
nHpOopMaIuio.

NJ_OIIK-2.3. 3naer oc-
HOBHBIE METOJbl MU Cpell-
CTBa IIPOBEICHUS IKCIIe-
PUMEHTAJIBHBIX  HMCCIEN0-
BaHUM, CHUCTEMBI CTaHIAp-
TU3ALUH U CEPTUPHUKAIHH.

3HaTh:

- METOJAbl MPOBEICHUS HKCIEPUMEHTAIb-
HBIX MCCIICZIOBAaHUN B aTOMHOU (pU3HKE;

- CHUCTEeMBI CTaHJapTHU3AIuU U cepTU(UKa-
LU H.

YMerhb:

— (¢opMmyaupoBaTh Ha MaTEeMaTHYECKOM
SI3BIKE M PeIIaTh (PU3MUECKUE 3a]a4u;

- YMEThb CaMOCTOSITEJIbHO MPOBOIUTH 3KC-
NEepUMEHTAIbHBIE UCCIIEOBAHUSI.

Biaaners HABBIKAMMU:

— HCHOJb30BaHUS MAaTeMaTHYECKOI'O aIlra-
parta mpH peneHun (pU3nIeCcKux 3a1ad;

— paboTel C AIEKTPOU3MEPHUTEIHLHBIMU
pudopamu.

NJ1_OIIK-2.4. Cnocoben
BBIOMpATh  CIOCOOBI |
CpeICTBA M3MEpPEHUU U
MPOBOAUTH  AKCIIEPUMEH-
TaJIbHbBIC UCCJICAOBAHUS.

3HaTh:

— CIOCOOBI M CPEJICTBA U3MEPCHUH.

YMerhb:

— TPOBOJUTH IKCIIEPUMEHTAIILHBIE HCCIIE-
JOBaHMSI B aTOMHOU (DU3HKE.

Biaanerp HABBIKAMMU:

— MPUMEHEHHS METOJIOB 00pabOTKU W aHa-
7Iu3a JKCIEPUMEHTAILHOWM W TeopeThde-
CKOW nH(pOpMaIuu.

4. O0beM, CTPYKTYPA U COJAepKAHUE TUCUUININHBI

OO6mmas TpyJ0€MKOCTh JUCITUIUIMHBI COCTABIISIET 4 3a4eTHBIX enuHmI, 144 akaj. 4acos.

Ne
n/n

Tembl (pa3aeibl)
JUCIHUTLINHBI,
HX COJep:KaHue

Cemectp

Buab! y4eOHbIX 3aHATHIA,
BKJIIOYASl CAMOCTOSITEJIbHYIO Pa- |  TPOJisi yCIIeBaeMOCTH
00Ty CTYy1€HTOB,
U UX TPY0€eMKOCTh
(B akaleMHYeCKHMX Yacax)

DopMbI TEKYIETO KOH-

DopMa NPOMeKYTOUHOMI
aTTecTauuu
(no cemecmpam)

KonTakTHasi padoTa |
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Kopnyckymnspso-
BOJIHOBOM JTyaJIu3M CBETa 6 6 1 4
[Inanerapuas Moaenb 4 3 4 3amanus UI1 caMOCTOS-
aToMa TEJIBbHOM paboThI
BoHOBEIE cBOliCTBA Ya- 4 4 3amanus UI1 caMOCTOS-
CTHII. TEJIBbHOM paboThI
VYpasnenue lpenunrepa 3ajanus A1 CaMOCTOsI-
4 | 4 | 3 1 5 | tenbHOI paboThl. Kon-
TpoJsibHast pabota No 1
[TocTynaTel KBAHTOBOM 4 4 3 5 3amanus UI1 caMOCTOS-
MEXAHUKH. TEJIBHOM paboThI
Ta6auna /.. MenneneBa 4 6 | 5 3amanus UI1 caMOCTOS-
TEJIBbHOM paboThI
OKCIEepUMEHTAIIbHbBIE
3agaHust 11T CaMOCTOS-
MOATBEPKICHUS BHIBOJOB 4 5 5 o
M TeIbHOU padoTHI
KBAaHTOBOM MEXaHHKH
MaruuTtHble CBOMCTBA 4 1 4 3amaHus Il CaMOCTOS-
aTOMOB TEJIHLHON PabOTHI
2 |05 335 K3aMeH
Bcero 3a 5 cemecTp 34 |17 |17 | 6 | 0,5 69,5




COJEP/KAHUE PA3JEJIOB JUCHUIIJINHBI

1. KopnyckyJIsSIpHO-BOJIHOBOI 1ya/in3M CBeTa.
Nznydyenune abcomtoTHo yepHoro Tena. Dotoaddexrt. Teopus pororddexra. POTOATEMEHTHI.
Pannomerp Kpyxca.

2. [lnanerapHasi MoJeJIb aTOMAa

[TepBeie momenu aroma. Onwit Pesepdopna. @opmyna Pesepdopaa. [Inanerapuas monens
atoma. Cnektp atoma Bojopona. Ilocrynarsl bopa. bopoBckass monens aroma BOAOpoAa.
Omnbiter @panka u ['epma. BeiBoa hopmynsr Punbdepra u3 moxenu bopa.

3. BoyiHOBBIE CBOMCTBA YaCTHIL

l'unotesa ae bpoitns. Onbitel [xapmepa n JpBucona. BonnoBas ¢yHnkius snekrpona. /lu-
(dpakuus 31eKTpOHOB Ha JBYX wiensax. Ilapanokc HaGmogarens. CooTHOLIEHHE Heomnpee-
nennocrtelt. ['eiizenOepra. [lupuna cnexrpanbHoil auHuu. [IpeoOpasoBanue ®@ypne. CBs3b
COOTHOIIEHUS HEOTIPEIETICHHOCTEH 1 mpeoOpazoBaHus Dypee.

4. YpaBuenue llpenunrepa

Bpemennoe ypaBuenue lllpenunrepa. Crannonapaoe ypasHenue lllpenunrepa. Cranuonap-
HbIE€ COCTOSIHUA. YacTulia B OJHOMEPHOM M TPEXMEPHON MOTEHIUAIBHBIX sIMaX. KBaHTOBBIN
npunen cyneprno3uuuid. [lapanoke Kora Illpenunrepa. IlpoxoxneHne yacTUIbl Hal U MOA
MOTEHITMATBHBIM OapbepoM. ['apMOHUYECKHI OCIUILIATOP.

5. IlocTyaTbl KBAHTOBOW MEeXaHMKHU. JPMUTOBBI ONEPATOPHI U UX HCIOJIB30BAHHE B Ma-
TEMaTUYECKOM annapare KBaHTOBOM MexaHuKu. KommyTtaTop. OnepaTop yriioBoro MOMEHTAa.
Oneparop MarHUTHOTO MOMeHTa. [1oCcTy1aThl KBAHTOBOM MEXaHUKHU.

6. Ta6auna .. MenaeneeBa. Yactuia B chepruiecku CHMMETpUYHOM Tosie. Bomopoo-
no0OHBIE aTOMBI. DJHepreTndeckue ypoBHU. [loTeHIMansl BO30OYXIACHUS W HOHH3AIUH.
Crnektpsl Boopoaonoqo0Hbx atoMoB. [Ipunnun [Taynu. CtaHmapTHBIA 3aKOH 3arOJTHEHUS
ANIEKTPOHHBIX 00oso4ek. [IpaBmio Manenyrua-Knnukosckoro. IIpaBuna Xynaa. Tepmsr oc-
HOBHBIX COCTOSTHHI.

7. IKcnepuMeHTAJbHbIE MOATBEPKACHUS BHIBOJA0B KBAHTOBOI MEeXaHUKH.
®opmupoBaHus OpeacTaBlIeHUs O criuHe 3ekTpoHa. OnbiTel LlTepHa u I'epnaxa. @epmuo-
HbI ¥ 0030HBI. [IpuHIIAIT pabOTHI J1a3epa.

8. MaruuTHBIE CBOIICTBA ATOMOB.
CBs3b yITIOBOTO M MAarHUTHOTO MOMEHTAa B Kilaccuueckod ¢usuke. B3ammopelicTBue co0-
CTBEHHBIX M OPOUTAIbLHBIX MATHUTHBIX MOMEHTOB. DakTopsl Jlanae. Dddext 3eemana.

Du3nyecKuil NPAKTUKYM 10 aTOMHOM (pusuke.
Cnucox 1adopaTopHbIX padoT
1. YaeabHblii 3apsij 3JIeKTPOHA

Ne 2. Onpenenenune ynenbHOro 3apsiaa 3J€KTpOHAa METOOM MarHeTpoHa.

Neo 2a. OmpeneneHue yaenpHOTO 3apsjia dJIEKTPOHA METOJOM MarHeTpoHa (Jpyras
YCTaHOBKA).
2. PaboTa BbIX0/1a 3JIEKTPOHA U KOHTAKTHASI PA3HOCTH NMOTEHUMAJIOB

Ne 3. Pacrnpenenenue TepMO3JEKTPOHOB MO cKopocTsM. KoHTakTHas pa3HOCTH IO-
TEHIUAJIOB.

Ne 5. Onpenenennie paboThI BEIXO/1a SJIEKTPOHA IO MPsIMBbIM Puuapzcona.
3. KBaHTOBBIE IpOLIECCHI B ATOMHOI Qu3nKe



Ne 4. OnbiT @panka u ['epua.

No 6. OnTrueckuii KBaHTOBBIN TeHEpaTOp (J1a3ep).

Ne 7. N3yuenue 3akoHOB GoTodPdekTa.

Ne 10. M3yuenue criekTpa aToMa Boiopoza (HaTpus).
4. TepModjieKTpUYECKHE ABJICHUS

Ne 9. 3yuenue TepMope3ucTopa.

5. O0pa3oBaTe/ibHbIE TEXHOJOTMH, HCIOJIb3yeMble MPH OCYIIeCTBJIEHNH 00Pa30BaTEJILHOIO
npounecca no JUCHUIINHE
B mpouiecce 00yueHust HCIOIB3YIOTCS ClEAYIONINE 00pa30BaTeIbHbIE TEXHOIOTHH:

BeoaHas JieknMs — 1aeT NEPBOE LETOCTHOE MPEACTABIECHUE O AUCLUIIIMHE U OPUEHTH-
PYET CTy/IeHTa B CUCTEME W3YUYeHHs JAaHHON AUCUMILTUHBL. CTyJAeHTHI 3HAKOMSATCS C Ha3HAYEHU-
€M U 3aJlauaMu Kypca, ero poJibl0 U MECTOM B CHCTeME YUeOHBIX AUCLUIUIMH U B CUCTEME IO/I-
TOTOBKHU B 1efoM. J{aeTcst KpaTkuil 0030p Kypca, UCTOPHS pa3BUTUS HAYKHU U MPAKTUKU, TOCTH-
JKEHUS B OTOU cepe, UMEHA U3BECTHBIX YUCHBIX, U3NIAral0TCs MEPCIEKTUBHBIC HAPABIICHUS MC-
cinenoBanuil. Ha 3Toi neKuu BBICKA3bIBAIOTCS METOJWYECKHE U OpraHU3aIlMOHHbIE 0COOEHHO-
CTH paboThl B paMKax JaHHOW AMCIMILTUHBI, a TAKXKE JACTCS aHAU3 PEKOMEHIYyeMOW y4eOHO-
METOUYECKON JTUTEPATYPHI.

AxaneMuyeckasi JeKUus (WM JIEKIUs 0o0IIero Kypca) — MOC/Ie0BaTeIbHOE H3JI0KEHUE
MaTepuaia, OCyLIECTBIsIEMOE MPEUMYIIECTBEHHO B BHJI€ MOHOJIOra mpemnojaBatens. Tpebosa-
HUS K aKaJeMHYeCKOH JICKIIMH: COBPEMEHHBIN HAay4HBIN YPOBEHb U HACHIIICHHAs WH(OPMATHB-
HOCTb, yOeIUTeNNbHAs apryMEeHTallus, JOCTYIIHAs U MOHATHAs peyb, YeTKasl CTPYKTypa U JIOTUKA,
HAJIMYUE SIPKUX MPUMEPOB, HAYYHBIX JOKA3aTebCTB, 000CHOBAHUMN, (DaKTOB.

[IpakTHyeckoe 3aHsITHE — 3aHATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB U 3aKPEIJICHUIO MOTYYEHHBIX Ha JIEKIIUHA 3HAaHUH.

JlaGopaTopHoe 3aHfiTMe — 3aHATHE, MOCBSIICHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HABBIKOB M 3aKPEIUICHUIO 3HAHUM, MOJTYYEHHBIX Ha JIEKIHUSAX M MPAKTHUYECKUX 3aHATHUSIX. DTO
¢dbopma opranuzanuu 00y4eHHUs, KOTJa CTYJEHTHI 10 3aJaHUIO U M0J] PYKOBOACTBOM Iperno/iaBa-
TEJISL BBIMOJIHAIOT OJHY MJIM HECKOJIBKO J1a0OpaTOpHBIX paboT. OCHOBHbIE AUIAKTUYECKUE LIEIIH
71a00paTOpHBIX PabOT — 3KCHEPUMEHTAIBHOE MOATBEPKACHUE W3YUYEHHBIX TEOPETUUYECKHX MO-
JIOXKEHUH, TpoBepKa GopMyJl, 03HAKOMIICHHE C METOJJMKOW MPOBEJCHUS SKCIIEPUMEHTOB, UCCIIe-
noBaHuii. B xoxe paboThl cTyAeHTHI BhIpabaThIBAlOT yMEHMsI HaOII0[aTh, CpaBHUBATh, COIO-
CTaBISATh, AaHAJIU3UPOBATh, J€IaTh BBIBOJABI U OOOOIICHHS, CAMOCTOSTEILHO BECTH MCCIIENOBA-
HUS, T0JIb30BAThCS PA3IMUYHBIMU MPHUEMAMHU U3MEPEHHH, oQpOopMIISITh pe3yJbTaThl B BUAE Tal-
au, cxeM, rpadukoB. OTHOBPEMEHHO Y CTYACHTOB (POPMHUPYIOTCS MPO(EeCcCHOHANBHBIE YMEHHS
U HaBBIKM OOpaInieHus ¢ mpudopamu, anmnaparypord U IpYrUMU TEXHUUYECKHUMH CpPEeICTBaMU st
IIPOBEJCHUS ONBITOB. B COOTBETCTBUU C NUJAKTUYECKUMH LEISIMU OINPEAEISAETCS COJEp/KaHue
71a00paTOpHBIX PadOT: U3yUYEHHE CBOMCTB BEIECTB, MX KAYECTBEHHBIX XapaKTEPUCTHK, KOJIUYe-
CTBEHHBIX IOKa3aTeJel, u3ydeHue yCTpoicTBa U paboTsl MpUOOPOB, 00OPYIOBAaHUS, UX HCIIbI-
TaHUE, CHATHE XapaKTEPUCTHK U T. 1.

JlaGopaTopnasi paboTa — opranu3aius yu4eOHOI pabOThI ¢ peaTbHBIMU MaTePHATLHBIMH U
MH(OPMaLlMOHHBIMU O0BEKTaMH, SKCIIEPUMEHTaIbHas paboTa C aHAJIOTOBBIMH MOJEISIMH pe-
QITBHBIX 0OBEKTOB.

B npouiecce 00ydeHus1 HCHOIB3YIOTCS CIEIYIOIME TEXHOIOTHH 3JIEKTPOHHOTO 00Y4YEeHHUs
U IUCTAaHLMOHHBIE 00pa30BaTEIbHbIC TEXHOIOTHUNU:
DJeKTPOHHBIN yueOHbIH Kypc «PU3HKa aTOMOB U aTOMHBIX SIBJICHUI» (JIGKLIUU U IPAKTHYECKUE
3ansaTus) B LMS Dnekrponnsiii yausepcurer MoodleSpl'Y, B koTopom:

- TpeACTaBJICHBI 3aJaHUs I CAMOCTOSTEIHHOW pabOThl OOyYaromuXcs MO TeMam
IUCIUTLIHHEL,



- OCYWIECTBISIETCS TPOBEICHHE OTACIBHBIX MEPONPHUSATHA TEKYIIEro KOHTPOJIS
yCIIEBAaEMOCTH CTYICHTOB;

- TPEeACTaBJICHBI TEKCTHI JICKIIUN TI0 OTACITHHBIM TEMaM JTUCIUILTHHBI;

- MPCACTABJICHLI ITpaBHJIa IIPOXOKACHUA HpOMe)KYTOqHOﬁ aTTCCTalluM 110 AUCITMUIIIINHE,

- TPEACTaBICH CIHCOK YYEOHOW JIUTEpaTyphl, PEKOMEHAYEeMOW JJsi OCBOCHUS
JVCLIUIJIVHEIL

-- mocpeAcTBOM (opyma OCYIIECTBISIETCS CHHXPOHHOE W (WJIM) aCHHXPOHHOE
BSaHMOﬂeﬁCTBHG MCKOY O6y‘IaIOH_II/IMI/ICH " OpCoaaBaTeJICM B paMKax U3Yy4YCHUA JUCHUIIIIAHBI.

6. IlepeyeHb JUIEH3MOHHOTO U (WJIH) CBOOOJIHO PACNPOCTPAHAEMOr0 MPOrPaMMHOr0 odec-
neYeHsl, MCMOJIb3yeMOro MPHU OCYHIECTBJIEHMH 00Pa30BaTeJbLHOIO Mpouecca mo JUCIH-
IUINHE

B nporiecce ocymiecTBieHus 00pa3oBaTeIbHOrO MpoIiecca Mo TUCIUTUTHHE UCTIOIb3YIOT-
csl:

it (hopMHUPOBAHUS MATEPUANIOB ISl TEKYIIETO KOHTPOJS YCIEBAEMOCTU U TPOBEACHHUS
IPOMEXKYTOUHOI aTTecTauu, st POpMUPOBAHUS METOAMUYECKUX MAaTEpUAJIOB MO TUCHUIUIMHE:

- mporpammsl Microsoft Office;

- u3marenbekas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBIX NMPO(EeCCHOHAIBHBIX 0a3 JaHHBIX H HH(POPMALMOHHBIX CIIPa-
BOYHBIX CHCTeM, MCHOJb3yeMbIX NPH OCYLIeCTBJIeHHM 00pa3oBaTebLHOr0 Mpouecca Mo
AMCUMILINHE (TPH He00X0AMMOCTH)

B npornecce ocymiectBieHuss 06pa3oBaTeabHOro Mpoiiecca Mo JUCHUIUIMHE HUCIIOIb3YIOT-
col:

ABTOMaTtu3upoBaHHass  OuOnuoreuHo-uHpopManuonHass cucrtemMa «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOI M JONOJHHUTENbHON Y4eOHOH JTUTEPATYPbI, pecypcoB MHPpopManu-
OHHO-TeJIeKOMMYHUKAIMOHHOH ceTH «MHTepHeT», HEOOXOAMMBIX /sl OCBOCHHMS JAHUCIH-
TLUIMHBI

a) OCHOBHAS JIUTEepaTypa
1. Cagenbes, U. B. Kypc ¢usuku : yuebnoe nocobue : B 3 tomax / 1. B. CaBenbeB. — 7-¢
u3., crep. — Cankr-IletepOypr : Jlanp, [6. 1.]. — Towm 3 : KBanToBas ontuka. AToMHas
¢usuka. Ousuka TBepaOro Tena. Ou3uka aTOMHOTO sJpa U JIEMEHTAPHBIX YaCTHUI] —
2019. — 308 c. — ISBN 978-5-8114-4254-6. https://e.lanbook.com/book/117716
2. HUponos, N.E. 3agaun no obmeli ¢usuke : yuedbnoe nocoodue / N.E. Uponos. — 11-e uzm.
(311.). — Mockasa : JlabopaTtopus 3uanuid, 2017. — 434 c. : un., Tabmn., cxem. — ISBN 978-5-
00101-491-1.. http://biblioclub.ru/index.php?page=book red&id=462150
0) 10MOJTHUTEJIbHAS JIUTEepaTypa
1. CuByxun /I. B. O6mwuii kypc ¢usuku: yuyed. mocobue ans By3os: [B 5 1.] / . B.
CuByxuH; M-Bo BbIcHI. U cpefl. crer. oopasoBanus CCCP.

2. Tep-KpuxopoB A.M. Kypc maTremaruueckoro ananusa [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue st By3oB/ Tep-KpuxopoB A.M., llabyana M.M.— DneKTpoH.TEKCTOBBIC
nanable.— MockBa: BUHOM. Jla6oparopus 3nanumii, 2015.— 673 c¢.—ISBN:978-5-
9963-2987-8 http://www.iprbookshop.ru/88987.html
CagenbeB U.B. Kypc obmieit ¢pusuku, 1.3, M.: Hayka, 1982.- 432 c.

4. MarseeB A.H. Kypc o6mieit ¢pusuxu. - M.: Bpicmas mkosa, 1989 T. 5.
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5. Pymp H.A., Cepree A.H., Ilpeo6pakenckuit M.H. Metonbl onpeneneHus paboThl BbI-
X0Jla DJIEKTPOHA U KOHTAKTHOW PAa3HOCTH MOTEHIIMAIOB. MeETOAMYeCKHe yKa3aHUs. —
Spocnasab, 2009. 36 c.

6. Pyms H.A., Ceprees A.H., [IpeoOpaxenckuit M.H. N3y4eHne 3akoHOB (OTORIEKTpUYE-
cknx 3¢ dexroB. Metonuueckue ykazanus. SApocnasns, 2010. 44 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100758.pdf (anexkrponHsIit pecypc)

7. Pyne H. A., Pynsiit A. C., Ceprees A. H. Onpenenenune yneiabHOro 3apsija 3J€KTpOHa
METOJIOM MarHeTpoHa: MeTOA. yKkazaHus. — Apocnasine, 2013, 35 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20130701.pdf (3nexkrponHsIit pecypc)

8. Pymp H. A., Ceprees A. H. 3ydenue tepmope3ucTopa: METO. yKa3aHus. — Spocnasib,
2012, 59 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20120702.pdf (3nekTponHbIi pecypc)

9. Pymp H. A., Ceprees A. H., UypunoB A. b. 3yueHue cieKTpoB aToMa HaTpUs: METOI.
yKa3aHus Ui CTYJCHTOB, OOyYaromIMXCsl 10 HAIpPaBJICHUIO DJIEKTPOHMKA U HaHODJICK-
TpoHuKa — Spocnasib, 2014, 43 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20140704.pdf (3nekTponHbI# pecypc)

9. MaTepunajbHO-TeXHHYecKasi 0a3a, He00X0AUMAast 1JIsl OCYLeCTBICHHS 00Pa30BaTEILHOIO
npouecca no JUCHUIINHE

MartepuanpHO-TeXHUUYECKass 06a3a, HeoOXoauMas il OCYIIECTBIECHUSI 00pa30BaTeILHOTO
mpolecca 1o AUCUUIIIMHE BKJIIOYAeT B CBOM COCTAB ClielUaIbHble TOMEIECHUS:

-y4eOHBIC ayIUTOPHH JJIS MPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIA W NMPAKTHUYECKUX 3aHATUN
(cemuHapOB);

- y4eOHbIe ayTMTOPHH JUIs IPOBEICHUS IPYNIOBBIX U WHAMBUYaJIbHBIX KOHCYJIbTAIHH,

- yueOHbIe ayIUTOPUH JUIS TPOBEICHUS TEKYIIEro KOHTPOJISI U TPOMEKYTOUHOM aTTecTaluy;
-IIOMEILEHHS I CAMOCTOSTEIIbHOM padoThI;

-IIOMEUICHUS] 1711 XpaHEeHUs ¥ MPOPUIAKTHUECKOTO 00CTYKUBAaHUS TEXHUYECKUX CPEACTB 00Y-
YECHUS.

CreunanbHble TOMELIEHUS! YKOMITJIEKTOBaHbI CPEICTBAMHU OOyUYEHUS, CIyKAIlUMU IS
npezcTaBieHus yueOHoi nHpopmManuu 60JIBIION ayAUTOPUH.

Jlnia mpoBeAeHUs 3aHATUN JIEKIIMOHHOTO THIA MpeiaraloTcss Habopbl JEMOHCTPALMOH-
HOTro 000py/IOBaHUS ¥ Y4eOHO-HATJISIIHBIX IIOCOOMI, XpaHsIIUECs Ha YIEKTPOHHBIX HOCUTEISAX U
o0OecrieunBaroIMe TEMaTHYECKHE WJUIIOCTPAIlMM, COOTBETCTBYIOIIHME pPabodyMM mporpaMmmam
JVCLUATUIHH.

[Tomemenust y1si cCaMOCTOATENLHON PabOThl O0YYaIOIIMXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOH C BO3MOXHOCTBIO MOJKIIOUEHHUS K ceTH «MHTepHeT» M obOecreuyeHHeM J0CTyIa B
3MEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEy OpraHU3alliu.

Yucno mocagoyHbIX MECT B JICKIIMOHHOM ayauTOpuu OoJjblle OO0 paBHO CHHUCOYHOMY
COCTaBy IOTOKA, a B ayJIUTOPUU JIJIsl MPAKTUUECKUX 3aHATUH (CEMHUHAPOB)— CIHCOYHOMY COCTa-
BY I'PYyMIIBI 00YYatOLNXCS.

Ywuciio mocaiouHbIX MECT B ayIUTOPUH TSI TAOOPATOPHBIX pabOT O0JIbIIIe TUOO paBHO
MIOJIOBHUHE CIIUCOYHOTO COCTaBa Ipymbl ooydaroniuxcs. (s npoBenenns 1abopaTopHbIX padoT
rpynmna o0y4aronuxcs AeIUTCs Ha JIBE€ MOATPYIIIIbI).

JlaGoparopus ""ATomHas pusuka'

Jlabopartopnast pabota No2
e JlaGoparopHas ycraHOBKa "MarHeTpoH B MarHUTHOM 1oJjie" (COOCTB. H3T.)
e lcrounuk nutanus Mustech HY 1803
e lcrounuk mutanus Mustech HY 5005



e Iludporoii mynsTumerp DT9205a
e  MuwuuamMnepmerp

Jlabopartopnast pabora No2a
e VYyeOHO-1abopaTtopHasi ycTaHoBKa "DiekTpudecTBO 1 MarHeTu3M" (Pocyunpubop)

Jlabopartopnast pabota No3
e JlaGopatopHsIii MakeT (COOCTB. U3T.)
e lcrounuk nutanus Mustech HY 1803 (2 mmt.)
e [ludporoit mynetumerp DT8E38 (2 miT.)

Jlabopartopnast pabota No4
e JlaGoparopnas ycranoBka "OnbiTr ®panka u ['epma" (HTL] "Braauc")
e  Ocmuutorpad C1-83

JlaGopatopnas paborta Ne5
e JlaGoparopHas yctaHoBka "Pabora BeIxoaa snekTpoHa" (coOCTB. U3T.)
e Hcrounuk nuranus b7-4
e Hcrounuk nuranus TB-2
e  Mwumamnepmerp

Jlaboparopnas pabota Ne6
e Jlazep JI'H-207a (ToT ke, uto u B JlabopaTopnasi pabora Ne6 "Omnrrka")
e OnTHueckas ckambi (Ta ke, uto U B JlabopatopHast pabora Ne6 "Onrtuka")
e VYCTpOWCTBO /Ui U3MEPEHUS IIUPUHBI Ja3epHOro JIyda (cOOCTB. U3T.)

JlaGopatopnas pabora Ne7
e JlaGoparopHas ycranoBka "®oroaddext" (Pocyunpudop)

JlaGopatopnas pabora Ne9
e JlaGoparopHasi yCTaHOBKa
e Iludporoii mynsTumerp DT9205a (2 mT.)
e Iudposoii mynstumerp DT9208

Jlabopartopnast pabota Nel0
e Monoxpomarop YM-2 (tot ke, uto u B JlaGoparopras padota Nel( "Onruxa'")
e PrytHas mammna (ta xe, uto U B JlaboparopHas padorta NelO "Omnruka")

ABTOp(BI) :
[Tpodeccop kadeapbl MUKPOIIEKTPOHUKHI
U o0meit pu3nku, JOKTop ¢.-M.H. J.®. benoHoxKo

(noonucvw)

AccucreHT Kadeapbl

MHUKPOAJICKTPOHHUKH U 00IIeH HU3HKH Hewmenko E.O.
(noonucw) (Pamunus 1.0.)
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IIpuiio:xkenne Nel k paboyeil nporpaMme I CIUANINHbBI
«ATomMHasi puznka»
@DoH/1 OLIEHOYHBIX CPEICTB
JJISl IPOBeEAeHN S TEKYILEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOUHOM aTTeCTALMHU CTY/IEeHTOB
N0 AUCHUILIHHE

1. TunioBbIe KOHTPOJIbHBIE 32JAHUSI WJIM MHbIE MATEPHAJIbI,
HCIOJb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3agaHus AJ151 CAaMOCTOSITEIbHON PadoThI
(OanHble 3a0anuUs BLINOIHAIOMCSA CIMYOEHMOM CAMOCMOSAMENbHO U npenodasamesiem 8 0053a-

menbHOM nopsoke nposepsaomcs, npogepka cpopmuposannocmu OIIK-1, unouxamopwi
][ OIIK 1.1, ][ OIIK 1.2)

KonTpoabsnas padora Ne 1
(nposepxa cpopmuposannocmu OIIK-1, unouxamopwvr MJ] OIIK 1.1, UJ] OIIK 1.2,
Hnj OIlIK 1.3)
3agauya 1. YeaquHeHHbIM HUHKOBBIN MIApUK 00JIydaeTcs yJIbTpaduoIEeTOBBIM CBETOM C JUIMHOU
BoaHbl A =250 nM. JIo Kakoro MakCMMaabHOTO TIOTEHIMANA 3apsaauTcs mapuk? PaboTa BhIXo-

11a SJIEKTPOHOB I nuHKa pasHa A =3.74 5B,

6blX
3agaua 2. Onpenenuts 3HEPruio (poToHA, COOTBETCTBYIONIETO BTOPOI JIMHUM B MepBoi HH(ppa-
KpacHol cepun (cepus [lamena) aroma Bogopoaa.
3agaya 3. DnextpoH B Mojenu H. bopa 31exkTpoH aTomMa BOAOpOJa ABMXKETCS B KYJIOHOBCKOM
noje aapa. M0o>XHO JIM B 9KCIIEPUMEHTE CO3/1aTh 3JIEKTPUUIECKOE 110JIe, CIIOCOOHOE HOHU3UPOBATh

7 8
arom Bojopoza? [pakTuuecku J0CTKUMbIe 3Hadenus Hanpsokennoctu 107 —10° B/wm.
3agaua 4. Kunernueckasi SHEprus IPOTOHA paBHA €ro SHEPIUM MOKOsI. BbIUNCINTD JUIMHY BOJI-
HbI 7ie bpoiiis Takoro mpoToHa

KonTpoasnas padora Ne 2
(nposepka cpopmuposannocmu OIIK-1, unouxamopwvr MJ] OIIK 1.1, UJ]] OIIK 1.2,
HJl OIIK 1.3)
3agauya 1. Jloxa3arb caMOCONpPSKEHHOCTh ONEpaTOpa MPOEKLHUH YIII0OBOro MoMeHTa. [leficTBo-
BaTh aHAJIOTHUYHO JI0Ka3aTEIbCTBY CAMOCIPSKEHHOCTH TPOECKIIUU UMITYJIbCA.
3agaua 2. Cpejnee BpeMs 5KU3HM IH-HYIb Me3oHa 1,9 1071%. Kakoii momkHa GbITh paspeniaro-
masi CnocoOHOCTh MpHOOpa JIJIst PETUCTPAIIUN TAKUX YaCTHI]?
3agaya 3.D7eKTPOH HAXOAUTCSA B OAHOMEPHOW MOTEHIMAIBHON siME ¢ OECKOHEUHO BBICOKMMU
crenakamu. Ilupuna samer 1,4 10°M. OnpenenuTs HEPTHIO, U3Ty4aeMylo 3JeKTPOHOM MIPH Tepe-
XOJI€ C TPETHETO YPOBHS HA BTOPOM.
3anaua 4. Yactuna HaxoauTcsl B OECKOHEYHO TIIyOOKOW OJHOMEpPHOHN MOTCHITMATBHOU sIME 3a-
JAHHOW ILIMPHUHBI HA BTOPOM IHEPreTUUECKOM ypOBHE. B Kakux TOUkax sIMbl IUIOTHOCTb BEPOSIT-
HOCTU OOHApY>KEHUS YaCTHUIbI COBIAAAET C KIACCUYECKOM MIIOTHOCTHIO BEPOSATHOCTU?

[IpaBria BEICTABJIEHUS OLIEHKH I10 PE3YJIbTaTaM KOHTPOJLHBIX pa0boTt Ne 1-Ne 2:

OreHka 1Mo pe3yJibTaraM KOHTPOJIbHOW pa®oThl Ne 2 cunrtaercs B Oayuiax mo cCieayroie-
MY MPUHITUITY: TPABUIIBHO BBIIOJIHEHHOE
- 3aganue Ne 1 — 1 Oam;
- 3amanue Ne 2 — 2 Oaiia,
- 3aganue Ne 3 — 1 Oam;
- 3amanue Ne 4 — 1 Gai.
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Kaxxnoe u3 3amanuii MOKeT OBITH OIEHEHO IMOJIOBUHOMW 3asBJICHHBIX 10 HEMY OaJlJIOB, B
clIydae, KOT/ia P €0 BBIMOJTHEHUH MTPaBUIIBHO TPUMEHEHBI pacyETHBIE ()OPMYIIBI, HO UMEIOTCS
OImMOKHU B pacueTax.

[TonmHOCTHIO HEMPABUIBLHO BHITIOTHEHHOE 3a1aHue — () OalioB.

MakcumanbHOE KOJIMYECTBO OAJIJIOB TI0O UTOTaM KOHTPOJIBHOM paboTsl Ne 1 — 5 Gamos,

5 GaiaM COOTBETCTBYET OLIEHKE «OTIUYHO», 4 OallimaM — OI[EHKE «XOpOIIo», 3 Oaiam —
OIICHKE «YJIOBJICTBOPHUTEILHO», 2 M MeHee 0allIoB — OIICHKE «HEYOBICTBOPUTEIHLHO» (YMEHUS
HA JIAaHHOM 3Tarie OCBOSHUS JUCIUTLIINHBI HE CPOPMHUPOBAHBI).
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2. Cnucok popMyJs1 1 NOHATHI, KOTOpPbIE TPedyeTcsl 3HATH HAU3YCTh
(nposepxa cpopmuposannocmu OIIK-1, unouxamop U/ OIIK 1.1, U] OIIK 1.2
)

1. KoJie0aHuA ¥ BOJHBI.

X = Acos(a)t + goo) - MpocCTeiilee TapMOHUYECKOe KojieOaHue;

xX= Acos(a)t —kx + (po) - IPOCTeiiIas rapMOHUYECKas BOJTHA;

27 o
T = — - nepuoj KoieOaHul;

0]
Il o .
vV =—=— - NUKJINYECKas YacTOTa; MMOKA3bIBAECT YUCJIO IMIOBTOPCHUN B CIUHUILY
T 2r
-1
BPEMCHU, [v] =ly=c;
2
a)=7 - KpYyroBasi 4acToTa; paBHa OBICTpOTE M3MEHEHUs (Pa3bl KoueOaTeIbHOIO
pao
WJIH BOJTHOBOTO JIBHIKEHUS; [a)] =—;
c

T o
k= 7 - BOJIHOBOC YHMCJIO AJIs BOJIHBI C JJIMHHOMU A ;

@
V= i (azoBasi CKOPOCTh BOJIHBI (CKOPOCTh MEepEMEIICHUS TPeOHs);

dw .
V:E - TPyHIoBasi CKOPOCTh (CKOPOCTh MEpPEMENIEHNs OTHOAIOIIe BOJHOBOTO
MakeTa ¥ paclpoCTPaHEHUsI CUTHAA);

2. CBeleHus 13 MeXaHUKH.

2 2

mv p
E, = T = 2— - KUHETUYECKAasl SHEPTUsl B HEPEIATUBUCTCKOM MPUOIMKEHHUH
m

2
E,=mc" - dHeprus noKos B PeIATUBUCTCKOM INPUOJIMKEHNH;

2
mc
E= ﬁ - [TOJIHAS DHEPIHSI B PEIIATUBUCTCKOM IPHOIMKEHUY;
1-v/c

2
mc

E, = ﬁ —mc’® - KHHETUYeCcKas SHEPrUsl B PEIATUBUCTCKOM MPHOIHKEHHH;
1-v/c

2 v
E, <<mc® wm (M) v<<c - KpUTepUIl NPUMEHHUMOCTH HEPEJIATUBUCTCKOIO

PUOJIMKEHHUS.
2 2 2 2 4
E*—p°c® =m°c” - cBA3b SHEPTUU U UMITYJIbCA B PEIATUBUCTCKOM MPUOIINKECHNN
2
mv .
P =——=—= - PCIATUBUCTCKHH NMITYJIbC;
1-v'/c
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3. CBejleHUs M3 BOJHOBON ONITHKH.

R=o0T" - 3akon Crepana-Boabumana;
R - sHepreTuueckasi CBETUMOCTb a0COJIFOTHO YEPHOTO Telia;
T - aGcontoTHasi TemMIeparypa Tena;
o - nocrosinHas Ctedana-bonpimana.

AT =b -3akoH cMemieHusi Buna;

A_. - JUIMHA BOJIHBI, HA KOTOPOH CHEKTpalibHas IJIOTHOCTh H3IYUYEHUS

max

a0COJIFOTHO YEPHOT0 TeJIa MaKCHMaJIbHa;
b - nocrosuuas Buna.

E=hv= h% =hw - sneprus poroHa;

h
h - nocrosiHHag Ilnanka; 7 = Py nocTtostHHas Jlupaka;
V4

0|~ St

P =hk - ummynsc Gorona;
P==

1+ p)=w(l+ p) - naBi1enne cBera;

I - THTEHCUBHOCTH CBETA;
£ - KOO PUIUEHT OTpaKEeHHUS;
W - 00beMHas IJIOTHOCTh SHEPTHH.
hv=A, +E _  -ypaBHeHHe JWHIITelHHA sl BHeIIHero ¢gotodddexra;

A - pa60Ta BbIXO/la 9JICKTPOHOB M3 METAaJlJIa,

8blX

E

k max

max

- MAaKCHUMaJIbHAA KHHCTHUYCCKAA OHCPIuAd (bOTOBJ'IGKTpOHOB.

A=A, (1 —cos (8, )) - H3MeHeHHe JUINHBI BOJIHBI B 3¢ dexre KomnTona;
h  hc

ﬁ’C == - KOMIITOHOBCKasia AJIMHA BOJIHBI YaCTUIIBI.

2dsin(0)=mA; m=1;2;... - 3akon Byada-Bporra
d - pacCTOsIHHE MKy aTOMHBIMH TIITOCKOCTSMH KPHCTAILIA;
@ - yron paccesiHusl PEHTT€HOBCKHX Tydeii;
asin(6, )=+mA; m=1;2;... - HanpaseHnst AMGPAKUMOHHBIX MHHHMYMOB NIPH

AU(PPAKUMH OT OHOM LIeJIH;
% =RyZ* (Lz - Lz) - 0000menHas ¢popmyJsia baabmepa;
n-m

Z -3apsan aapa; Ry - nmoctosiHHas PunOepra;
n=123,.; m=n+ln+2,n+3,..

n =1 -cepus Jlitmana; (Y® ob6nacts)

n=2 - cepusa banbmepa; (BuguMas 001acTh)
n=3 - cepus llamena; (uHppakpacHas 001aCcTh)
n=4 - cepus bpakera; (nHppakpacHas 00J1acTh)
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4. BoanoBass dvHKINSA (AMILINTY/IA BEePOATHOCTH)
Baoicnvie obosnauenus

TOYKa IMPOCTPAHCTBA
]
X ecnu 3a0aya oonomepHa: N =1

r=5 x,y ecau 3aoada 08yxmepua:N =2

X,y,z ecau 3a0auya mpexmepHa: N =3

DJIEMEHTAPHBIN 00beM
dx ecau 3a0aya oonomepra: N =1

dv=4 dxdy ecau 3adaua ogyxmepna:N =2
dxdydz ecau 3a0aua mpexmepna: N =3
ecnu 3a0aya ooHomepua: N =1
ecau 3a0ada 0gyxmepua: N =2

eciu 3aoada mpexmepua: N =3

1
6CA Yucioeas npAamas R

N 2
R" =<6ca uucnosas npamas R

6CA Yucioeas npiamas 1{3

|‘IJ(1',t)|2 dv=¥* (r,t)\P(r,t)dV = dP(r,t) - pu3HYeCcKH CMBICI;
dP(r,t) - BEPOSATHOCTh OOHAPYKUTHh YACTHUIY B 3JIESMEHTAPHOM O0BEME

d v, cogeprKalieM TOUKY I ;
2 dP(r,t )
| =———~ - IJIOTHOCTHh BEPOSITHOCTH OOHAPYKUThb YACTHUIY B

|‘{’(r,t) .

MaJION OKPECTHOCTH TOYKH I ;

P(V)= J“P *Wdv - Bep. 0OHAPYKUTH YACTUUKY B KOHEUHOM 00BbeMe V ;

V
B oxHomepHOM ciywae V' 3TO OTpE30K WIM CUCTEMA OTPE3KOB, B
JIBYXMEpbe — IUIOCKas (Qurypa WIM CUCTEMa IUIOCKHX (uryp, B
TpexMepbe — 00beMHas (purypa wim cucrema oObeMHBIX (DUTYD;
J. Y*Wdv=1 - ycroBue HOpMUPOBKH;
RN
<F > = I Y*FYdv - cpentee 3HaueHHE (PU3NUICCKOM BEIMUUHBI F |
RN
I P [F , G]‘Pd v=0 - xpurepuii COBMECTHOH H3MEPUMOCTH (PUIUYECKUX
RN

BemuunH F u G [ﬁ ,G]Eﬁé—éﬁ - KOMMYTaTop OIEpaTOpOB

3aJaHHBIX (I)I/ISI/I‘ICCKI/IX BCJIMYHH,
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FY=FY - 3amaua ompeneieHuss COOCTBEHHBIX (DYHKIMHA l U COOCTBEHHBIX

A

3HaueHu F omeparopa F. DOTO COCTOSHHA W 3HA4YEHUS, KOTOPBIE
PETUCTPUPYIOTCS B IKCIIEPUMEHTE;

J Y, *¥,dv=0 - ycnoBue opTOroHaJIbHOCTU BOJHOBBIX QyHKIMHA ¥, n 'V, ;

RN
5. CooTHoIIeHUud HeonpeaejaeHuocren I'eiizeHoepra
h h h
Ap Ax2—3 Ap Ay =>—; Ap,Az >3
2 2 2
AEAt > E ;

3ZIGCB CUMBOJ A O3Ha4aeT CTaHAapTHOC (CpeI[HeKBaI[paTI/I‘-ICCKOC) OTKJIOHCHHC
I/I3Mep${eMOﬁ BCIIMYUHBI OT CPCAHCTO 3HAYCHMHA. 3Hak PaBE€HCTBA pPCaINU3yCTCA,
TOJIBKO CCJIM IUIOTHOCTBH PacCIIpCACIICHUA BCPOATHOCTHU I/ISMep}IeMOﬁ BCIIMYUHBI

2
“I" HOJUUHSETCA TayCcCOBOMY HOpPMaJbHOMY paclpeseneHuto. B ocTaibHbIX
ClIydasix peajn3yeTcs HepaBeHCTBO.

6. Bouna ge-bpoitas
i
Y=g = AeE(pFEt) - mpocTeiiiias BoJHOBas (GyHKIUS — BOJIHA Jie-bpois,
pacnpocTpaHstomascs Baoiab ocu Ox ;
p = hk - umimynbsc BoJIHBI e-bpoiins;

E =ho - >neprus Bonusl ne-bpoiins;

h .
A =— - JUIMHA BOJIHKI Jie-bpoiins;
p

7. Ypasuenue llipeaunrepa
., 0¥ n .
lha— = —2—A‘P +UVY - nonnoe ypaBuenue llpeaunrepa aiist OTHOM 4aCTULIBL;
t m
h2
-——Ay +Uy = Ey
2m

fy - E 3 pa3znvix cnocoba 3anucu
VR cmayuonapHozo ypasnenus [llpeounecepa

Az//+2h—T(E—U:O)

B cranuonapHbIX cOCTOSIHUAX (Korja HaOJoJaeMble BEJIMYMHBI HE MEHSIOTCS C

—Et
TE€YEHHUEM BPEMEHH, a SHEPrus NPUHUMAET (PKUC. 3HAUCHUE) lP(r,t) =l//(r)e e,

rae W(r) - KOOPAMHATHASI YaCTh BOJHOBOW ()yHKIIUU.
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U= U(r,z‘) - HOTCHOUAJIbHAA OHCPIrrUd 4aCTUIIbI B KITACCUYICCKOM BHCIIHEM IIO0JIC.

U =0 -1 ¢cBOOOIHOM YaCTHIIHI,

0 0<x<d
U=U (x) =
00 x<Owumu x>d
JJist 9acTUIBI B OJTHOMEPHOI O€CKOHEUHO TITyO00KON MOTCHIIMAILHOU M€,
C 0<x<d
Uu=U (x) =
0 x<0wumu x>d

JUis 4YacTuipl, NPEOI0JIEBAIONIEH MPSIMOYTOJbHBI NOTEHIHUAIBHBIN Oapbep
UIUPUHBI d

8. Omnepartopsl Gu3n4ecKUX BeJTUYUH
¥ =x¥ -onepatop x- KOOPAUHATHI;
y¥ =¥ - omeparop y - KOOPJIMHATEL,
Z¥Y =z¥ - oneparop z- KOOPJIUHATHL

. . O

p. Y =—ih— - onepaTop x - KOMIIOHEHTHI UMITYJIbCA;
ox

. . 0

p,'¥ =—ih— - omeparop y - KOMIOHEHTBI UMITYJIbCA;

. ., 0
p.¥Y= —zha— - OMepaTop z - KOMIIOHEHTHI UMITYJIbCa;
/4

A

D°Y =-h*AY - omepaTop kBajaparta umMmynsca (A - omep. Jlamnaca);

A h’ .
EY= —2—A‘{’ - OIepaTop KMHETUYECKON YHEPTUH;
m

A .0
LY :_Zhé_ - omepaTrop z - MPOEKIMHU YIIIOBOTO MOMEHTA (¢ - Yroj MoBOpOTa

BOKpYr (Jz B HampaBJIEHUU MPABOTO BUHTA);
. A K2
HY = (Ek + U)‘P = —2—A +U |Y - onepatop ["amunbroHa
m
(omepatop MOJIHOW SHEPTUU YACTHUIIHI)

CaoiicTBa onepaTopoB (pu3HYeCKHX BEeJIUYHH

F(a¥, +p¥,)=aF¥, + BFY, o, - koMIIeKcHEIE THCTa

JIMHEHHOCTH oneparopa [';

[ Fwdv=[(Fv)*¥,dv
RY RY

JPMHUTOBOCTH (CAMOCONPSIKEHHOCTH) oneparopa F

CoOcTBEeHHBIE 3HAYEHHUSA 3pMI/lTOBa onmepartopa — JeMCTBUTEIbHbIEC UHCJIA.
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[, *w,dv=0,

OpTOroHAJLHOCTh COOCTBEHHBIX (DVHKIMA.

Ecim W ,,¥, - coOGcTBeHHBIE (DYHKIMM SPMUTOBOIO OIEpaTopa, OTBEYalolIHe

Pa3HbIM CcOOCTBEHHBIM S3HAUCHUAM, TO OHU OPTOTOHAJIbHBI.

9. J1eKTPUYECTBO ¥ MATHETHU3M.

- 1 -

F = ql—gzér cn; F= ql—czbér (CrC) — 3akon KyJiona
dre, r r

U= LM Cn); U= 49> (CI'C) - noreHUUAJbHASI JHEPrUs
dre 1 r

o
B3aHMOIIeﬁCTBHﬂ ABYX TOYCYHBIX 3aPAAO0B;

M=I1Si (CH) M :£Sﬁ (CI'C) — MarHUTHBIA MOMEHT ILIOCKOI0 MAaJIOro
c

BHTKAa ¢ TOKOM [/, IJIOWAABI0 S W HoOpMaabl 7, ol0pa3ymwouiei
NPaBbIil BUHT ¢ HANIpaBJieHueM ToKAa. (MarHMTHBIN AUIOJIb).

—

m=47 cn m=-427 (CI'C) — MarHUTHBIE MOMEHT KJIACCH4YeCKOM
2m 2mc

—

YaCTHYKH C 3apsaAoOM ¢, Maccod m W YIJIO0BbIM MOMEHTOM L.

— —

Kosdpdpuuuent nponopumoHaibHOCTH Me:xkay N u L Ha3bIBaercs
TMPOMATHUTHBIM OTHOLIIEHUEM

LF=|:MXB] - MOMEHT CHWJI, AeHCTBYIOIIMA HA MArHUTHBIA JHIOJIL B

MATHUTHOM MoJie B;

F :(M -V)B - CHJIa, JefCTBYIONIAsi HA MATHUTHBIN JWIOJb B MATHUTHOM

- — OB
nojae B.Ecam B napannenvuo Oz, > ;
Z
U =—(1\7I -E) - MOTEeHIHAJbHAS (PDYHKIUSI MATHUTHOTO JHII0JISI B MATHUTHOM
nose B.
10. IIpaBujo KBAHTOBAHHSI MOMEHTOB
Op6uransHbii L|=n|1(1+1) 1=0,1,2,3,..
YIJIOBOM MOMEHT
IEKTPOHA L =mh; m=-l— l 1 l+1
CoOCTBeHHBIN 1 h
yIJI0BOH MOMEHT ‘LS| h\/S s+1) \/_
3JIEKTpOHA (CITHH) 5
Ls, =+—.
2
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Op6I/ITaJIL}ELH?I ’M’:ﬂg (1+1) 1=0,1,2.3,..
MArHUTHBIH ~ MOMEHT

AIIEKTPOHA M, =muy; m=—l,— l 1 l+1
CoOcTBEHHBIN

MarHUTHBIH ~ MOMEHT ‘MS‘ 2,UBJS S+1 =2u, / +1 :UB\/_
3IIEKTPOHA

Ls =X2u,s=%u, .

[ - opOUTaIbHOE KBAHTOBOE YHCIIO;
S - CIIMHOBOE KBAHTOBOE YHCJIO;

eh eh
Hy=7—(CB) 1=
2m

e e

(CIr'C) - marueron bopa

11. O06o3HAYeHHUA COCTOAHUN YJIEKTPOHA B ATOME.
O0o03HaueHEe 000I0UEK

CuMBoOJI K L M N
000/104KH
I'nn. kB. 4nca0 71 1 2 3 4

Hanbiuie no andaBury

O603HaueHNE opoOuTaen (1mo0001049eK)

CumBoa s p d f
OpoOuTanun
Op®O. kB. yucio / 0 1 2 3

Janbiie no angaBuTy

12. JInana3oHbI H3MEHEHUS KBAHTOBLIX YHCEJI.

KBaHTOBOE 4MCII0 Jlnanmazon Bcero 3Hauenuu
['maBHOE KB. 4HCIIO N n=1273,..... o0
OpOuTanpHOE KB. YUCIIO [ [=0,1,2,.. (n 1) n
MaruuTHOE m=—1,—(1-1),..,(1+1), 2[+1
(a3UMyTaJIbHOE) KB. YHCIIO
CnMHOBOE KB. YHCJIO mg =%1/2 2

13. Macmradbl pu3nYeCKUX BeJITHYNH
E, =-13.65B - sHeprus OCHOBHOI'O YPOBHsI aTOMa BOJOPOJa;

=0.53 4 - nepssiit bopoBckuit panuyc

1 AO =10"""m - omuH aHrCTpEM;

198=1.6-10" [rc=1.6-10"3pe

E, (e) =0.51M>5B - sHEprus MOKos NEKTPOHA;
E, ( p) =940M>5B - sHEeprus MOKOsI MPOTOHA.
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2. Cniucok BONPOCOB M (WJIH) 3alaHUil J1JI IPOBeleHUs IPOMEKYTOYHOM aTTeCTAIMU
(nposepxa cpopmuposannocmu OIIK-1, unouxamop MJ OIIK 1.1, U/ OIIK 1.2,
HJ] OlIK 1.3)

Bomnpocekl Kk 3xk3aMeHy «ATOMHAast QU3NKA)
1. 3akoHBI TEIJIOBOrO M3Iy4eHHUs: 3akoH BuHa, 3akoH Credana-bonbumana, 3akoH Panes-
Jlxunaca. YasTpaduoneroBas karactpoda. ['mnoresa M. Ilnanka. PoxaeHne kBaHTOBOW Mexa-
HukH. [TocrosHHas [Inanka. [locrosHuas [{upaxa.
2. SBnenwms, nonreepxaarontue runoresy M. [lnanka: a¢pdext Komnrona (kparko: dopmyna u
1oyeMy OH IMPOTHBOPEUHT KiIaccHueckoil ¢pusuke), porodddexr (3akonsl Gporodddekra, sxcme-
PUMEHTAJIbHOE OMpe/eeHne mocTossHHoN [lmanka, mpoTuBopeune ¢ KiiacCuueckon (HU3UKON),
naBiieHue cBeTa ((hopMyiia U KaueCTBEHHOE OOBSICHEHHE).
3. Mogens aroma TomconoB. Ee ocHoBHas uaesa. TeopeTrnueckas OLIEHKAa pa3Mepa atroMa B
Mozenu TOMCOHOB.
4. Cxema ombiTa Pesepdopaa mo paccesauto anbda gactuil. [IpurienpHpiii mapamerp. 3aBUCH-
MOCTh yTJIa paccesHUsl OT IpHUIETBHOro napamerpa (0e3 BbIBOJA, HO C OOBSICHCHHEM OTKY.a
dbopmyna B3siack). Dopmyna Pesepdopaa (6e3 BeiBona). [Touemy Mozaens ToMCOHOB HE 00BsIC-
HSET pe3yJIbTaThl onbITOB Pezepdopaa?
5. Bwoa dopmynsr Pezepdopma. O6mue BrIBOABI 10 3KcniepumenTaM Pesepdopnaa. [lnane-
TapHasi MOJIeJIb aToMa.
6. Henocrarku mnanerapuoit moaenu. [loctynatel bopa. Onbitel @panka u ['epua.
7. ChekTpajbHble 3aKOHOMEPHOCTH atoma Bojopoaa. @opmyna Punbepra. Ilocrosunas Pun-
Oepra. IlaTe mepBeix cepumii (Jlaiimana, banemepa, [lamena, ®ynna). KoMmOuHanmoHHbIN TIPUH-
mut Putna.
8. OO0wsacuenne H. bopa cnekTpanbHBIX 3aKOHOMEPHOCTEH aToma Bojopoaa. Popmyna s
SHEPTUU PA3IUYHBIX COCTOSHUH aroma Bogopoaa. OCHOBHOE M BO30Y)KJIEHHOE COCTOSIHHE aTo-
Ma. [lnarpamma I'poTpuaHa.
9. KonuuectBeHHas mMojenb aroma Bogopona o bopy. Paauycer crarmonapuasix opour. Ilep-
BbId bopoBckuil paguyc. BeipaxkeHue il SHEpruM CTAlMOHAPHBIX COCTOSIHUI Yepe3 MUPOBBIE
KOHCTAHTHI.
10. BeBoa dopmynsl Punbepra nist Bogopomonogo0HsIX HOHOB. JIOCTOMHCTBA W HEAOCTATKH
mozenu bopa.
11. DxcnepuMeHTaAIbHBIE JOKA3aTEIbCTBA HAJIMYKS BOJHOBBIX CBOMCTB 3JIEKTpoHA. OnbIThl [[3-
BucoHa u Jlhxeomepa. OnbiTel ToMcoHa u TapTakoBcKoro.
12. KopmyckynspHo-BoJIHOBOW nyanu3Mm. Bomnbl ne-bpoiins. Bonnsl ne-bpoiins u bopoBckas
MOJIEJIb aTOMa BOJIOPO/A.
13. JIudpaxnus poToHOB Ha ABYX Ha ABYX miemsix. Kimaccuueckas matepnperanus onbita FOHTa.
HecoBepiieHCTBO KIaccH4ecKoil HHTEPIPETaluy MpU C1a00i HHTEHCUBHOCTH CBETOBOTO ITyYKa.
BepositHocTHas uHTepnpeTanus HHTeHCUBHOCTH. HoBasi KoHIeNIMs, 00bSICHAIOMAs OMBIT U CO
CJTa0bIM U C THTCHCUBHBIM ITyYKOM.
14. BonnoBas ¢ynkiusa. CoCTOSITHUE CUCTEMBI B KJIACCHYECKON MEXaHHMKE M B KBaHTOBOM. Ilep-
BBII MOCTYyJIAT KBAaHTOBOW MexaHUKHU. BonHoBas Qynkuus. OcHOBHAs 3aqadya KBAaHTOBOM Mexa-
HUKU. BEpOSITHOCTHBIN XapakTep 3aKOHOB KBAHTOBON MEXaHUKH.
15. CoortHomenue HeompeneneHHocTei [eitzendepra. Ero cBs3p ¢ mpeoOpazoBannem dDypbe
(xopotko). CompsikeHHble Qu3ndeckue BeTUUYUHBI. [[OrpemHoCcT WX COBMECTHOIO ompejene-
Hus. [IpuHnun nononnurensHocTH bopa. EcrecTBenHas mupuHa cnekTpanbHoi auHuu. Camo-
CTOSATEJIbHO: HEONPEIEICHHOCTh KOOPJIAMHATHI M UMIOYJIbCA B OMbBITE CO HIENbIO (CM. YUYEOHHK
Hponosa, naparpad 3.4)
16. YpaBuenue llpenunrepa. Bonna ne-bpoitns, kak pemenue ypasHenus [lpenunrepa. CBoii-
CTBa BOJIHOBOH (pYHKIIMH.
17. CrauuoHapHbie cocTossHUA. OnpeeneHne CTaiuOHapHbIX COCTOsIHUI. CTallmOHapHOE YpaB-
Henue [lpenunrepa. CBoiicTBa CTallMOHAPHBIX COCTOSIHUM.
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18. Ilpumep pemenus ypaBHenus lpegunrepa. CBo6oaHas yactuna (¢ BeIBogoM). OmxHOMEp-
Hasi OecKOHEYHO TTy0oKasi MOTEHIMAIbHAs SiMa: TOCTAaHOBKA, (JopMyJIa JJisi KBAHTOBAHUS dHEP-
ruu (06e3 BbIBO/A), BUJ BOJHOBBIX (DYHKITMI Pa3IMYHBIX COCTOSIHUM U UX CMBICT (0€3 BBIBOJA).
VYcoBus nepexona K 3aa4e KJIacCUYECKON MEXaHHUKH.

19. OpHomepHas O6ecKkOHEYHO TiIyOoKas MoTeHIManbHas siMa. Pemenune ypaBHenue lllpenune-
repa. KanroBanue snepruu. [loctpoeHue BOJIHOBBIX (DyHKITHA.

20. KganToBblii npuHiun cynepnosunuu. [lapagokc xora lpenunrepa. CBoiicTBa pemieHus
ypaBuenus Llpeaunarepa mist 06CKOHEUHO II1y0. MOTSHIIMATBEHOM SIMBI.

21. IlpoxoskIeHne KBaHTOBOW YaCTHUIIBI Yyepe3 MOTeHIMaNbHBIN Oaphep. [locTtanoBka. [1nan pe-
menusi. TyHHenbHbIN 3¢ dext. Koapduuuent npoxoxaenus yacTuibl yepe3 o6apbep (popmyna
6e3 BeIBOAa). [IpuHIIMIT pabOTH CKAHUPYIOMIETO TYHHETHPHOTO MUKPOCKOTIA.

22. OmnepaTopbl (U3NYECKUX BEIMYMH B KBAHTOBOW MexaHuke. HemocTaTOYHOCTH YMCIOBOTO
onucaHus (HU3NIECKUX BEIMYUH. BTOpOI MocTynar KBaHTOBOW MEXaHUKHU. JIMHEHHOCTH omepa-
TopoB usndeckux BenmuuH. Cynepnosunus, kKommyTtatop. [Ipumepsl onepaTopoB Gpu3ndecKux
BEJIMYHH.

23. 3amaua Ha COOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIC (YHKIMH JMHEWHOTO omepaTtopa. Tpe-
THUW ¥ YETBEPTHIM MOCTYJIAaThl KBAHTOBOM MEXaHUKH. Perent mpoBepku NByX (PU3NUECKHX BEJIH-
YUH HA COBMECTHYIO U3MEPUMOCTb.

24. YHuUTapHble NPOCTPAHCTBA. JPMUTOBBI ONEparophl. [[oka3zarenbCTBO 3pMUTOBOCTH OINEpa-
TOpa MPOEKIINK UMITYJIbCa Ha OCh a0CITUCC.

25. MowmeHT nmiyibca (yriioBoit MoMeHT). Omeparop yriaioBoro MoMeHTa. HemsmepumocTs of1-
HOBPEMEHHO TPEX KOMIIOHEHT YTJOBOro MOMeHTa. KBaHTOBaHME MPOKIUU YTIOBOTO MOMEHTA
Ha BBIJICJICHHOE HAINpaBJICHHUE.

26. Monynb yrnoBoro MomeHnTa. [IpaBuna kBanToBaHus. KBaHTOBBIE YuCIa YTJI0BOrO MOMEHTA.
CoOcTBeHHBIE (YHKIIMM OTEepaTopa KBajapara YrioBoro MoMeHTta. HabmropeHue yriioBoro mo-
MEHTA 3aps’)KEHHON YaCTHULBI.

27. Omnpwitel Tepua u I'epnaxa. CnuH s5ekTpoHa. MarHutHbeli MOMEHT. CBsI3b YIJIOBOTO U
MarHuTHOro MoMeHToB. Marneton bopa. ®@akrop Jlanze.

28. O0630p TeopuH BOJOPOAOINIOAOOHOTO aToMa. MHOTOAJIEKTPOHHBIE AaTOMBI. DJIEKTPOHHBIE
o6onouku. [Tpuatun 3anpera [aymu. [IpuHIUT TOXIECTBEHHOCTH IEMEHTAPHBIX YaCTHII.

29. Tlepuomuueckas cucrema 3memenToB .. Menneneera. [IpaBuno Xynaa. (CamocTosTenb-
HO 110 naparpady 6.6 yue6nuka Uposaosa.)

1. TunoBbIe KOHTPOJIbHBIE 32JaHUSI WJIM HHbIE MATEPHAJIbI,
HCIOJIb3yeMble B Mpoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

[Ipu BBIMOTHEHUHU TA0OOPATOPHOU PaOOTHI, CTYJEHT JIOJDKEH MPEICTaBUTh €€ pe3yIbTaThl
B (hopMe OTYEeTa, COTIACHO eIUHBIM TpeboBaHusAM. OTU€T mogaércs KaKIbIM CTYJCHTOM WHIH-
BUIYJIbHO.

2. Cniucok BONPOCOB M (WJIH) 3alaHUi 1JI IPOBeleHHsI TPOMEKYTOYHOI aTTecTa-
107011
3amanus 1J151 CaMOCTOATEIbHOM padoThl Nel
(npoBepka cpopmupoBannoctu OIIK-2, nungukarop UJI_OIIK-2.1.u U/{_OIIK-2.2).

1.Pacckaxkute 0 METOJIax U3MEPEHHUsI YIEIbHOTO 3apsia 3JEeKTPOHa.
2.0numuTe ABMKEHUE JIEKTPOHA MO ACHCTBUEM AJIEKTPUUECKOTO U MATHUTHOTO TMOJIEH.
3.Hanummure ypaBHEHHE JBUKEHHS JIEKTPOHA B AJEKTPUUYECKOM M MAarHUTHOM IOJISIX C MCIOJb-
3oBaHueM GyHKuu Jlarpanka.
4.0nuumre:
1. a)sKcnepuMeHTAIbHBIE METOBI ONIPEICTICHUS YACIBHOTO 3apsiaa dJIEKTPOHA;
2. 0) MeTob! GOKYCHUPOBKH IMOTOKA 3aPSHKEHHBIX YaCTHUI.
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5.PuU3NYECKUIl CMBICH YJIEJIBHOTO 3apsiia 3JIEKTPOHa.

6.00BsICHUTE MPOUCXOKICHIUE MATHUTHOTO TIOJIST 3eMITH.

7.00bsicCHUTE OMMOKU B ONIPEICIICHUN YACIBHOTO 3apsijia AJIEKTPOHA B JaHHOU padoTe.

8.Pacckakure 0 B3aMMOJEHCTBUH 3JIEKTPOHA C DJIEKTPUUECKUM ITOJIEM.

9. Kakue cuiibl JEUCTBYIOT HA JIBUKYIIMICS 3JIEKTPOH B MArHUTHOM 10Jie?

10. Hapucyiite cxemy yCTaHOBKHU JJIsl ONPENEICHUS €/m METOJOM MarHeTpoHa U OOBSACHUTE e
TIEUCTBUE.

11. Kak 00BbACHUTH XapakTep 3aBUCUMOCTH la OT MHIIYKIIMM MarHUTHOTO MOJIst?

12. JlaiiTe TeOpeTUYECKHUIT aHAJIU3 TOYHOCTH OIMPENECICHHUS yACIBHOTO 3apsia 3JIEKTPOHA B METOJIE
MarHeTpoHa.

13. Kak u3 3aBucumoctu l.(B) onpenenuts 3HEpreTndeckoe pacupeaeieHue IEKTPOHOB, UCITYC-
KaeMbIX HarpeTbiM KaTogom?

14. Ouenure NOrpenIHoCTs, BHOCUMYIO MPH JONYIIEHUH, YTO HUTh Hakajla OECKOHEUYHO TOHKasl.
Pagnyc autu R = 10'3MeTpa.

15. Kakas 1esp mpecieayercs mpy MocTpoeHnH 3apucumoctu B>=f(U,)?

16. [IpuHUIMT pabOTHl MarHeTpoHa.

17. Ipuntun nonydenust CBY - konebanuii B MaraeTpoHe?

18. MHOrope30HaTOpHbII MarHeTpPOH.

19. Uto Takoe «BpEIHBIN» U «IOJIE3HBIN» IEKTPOH B MATHETPOHE U €r0 TPACKTOPHUSI IBUKEHHUS.

20. IlpuMeHeHne MarHeTpoHa B HAyKe U TEXHHUKE.

3agaHusA 1J1s1 CAMOCTOSITEILHOM padoThl Ne2
(mpoBepka cpopmupoBannoctu OIIK-2,
unaukarop UJ_OIIK-2.3.u U1_OIIK-2.4.).

1.Korna pacnpenenenne 3J1eKTPOHOB 10 CKOPOCTSIM MO>KHO CUUTaTh MaKCBEJUIOBCKUM?

2.YT1o Takoe KOHTaKTHas pa3HOCTh nmoteHimanos (KPIT)?

3.Kaxk onpenenuts KPII u3 pacnpeneneHus 371€KTpOHOB O CKOPOCTAM?

4.B 4em COCTOMT CYIIHOCTh METO/A 3aJIEPKUBAIOIIETO MOTEeHI[Mana?

5.BAX BakyyMHOr0 ¥ MOJIyTPOBOAHUKOBOTO JTUO/IA.

6.3aBucumocth BAX BakyyMHOTro 110jia OT TEMIIEPaTyphI.

7. Temneparypnas 3aBucumocts KPII.

8.CBOMCTBO AJIEKTPOHOB, MOKUHYBIINX KaTOI.

9.KoHTaKT JByX METAJIJIOB.

10. IMpuntunuansHas U GyHKIIMOHAIbHAS cXeMa J1abopaTOPHON yCTaHOBKH.

11. DnekTpoHHO-ABIpOYHAs U METAJIONOIYIIPOBOJHIUKOBBIE IEPEXOIBI.

12. Yopyroe B3auMoJeliCTBUE IEKTPOHA C BEIIIECTBOM.

13. Heynpyroe B3aumMoeiiCTBHUE IEKTPOHA C BEILIECTBOM.

14. Metozsl onpeaeaeHus pacipeieIeHus] CKOPOCTEN IEKTPOHOB.

15. Metop 3aaep:KUBarOLIEro NOTEHIIUANIA.

16. CymaocTts 3¢ dexra Opanka u ['epia.

17. MoxHo nu Habmonats 3¢ dext Ppanka u ['epua B cpene ¢ HaOOPOM pa3InIHBIX T'a30B?

18. Kak 3aBucut a3¢ppexr @panka u ['epria ot remmeparypsi?

19. Yro Takoe paboTa BbIXOJa AIEKTpOHA?

20. U3 xakuX TeOpeTUUECKUX MPEANOCHITIOK MOKHO OMPEETUTh pPaboTy Bbixona?

21. Hapucyiite cxeMy YCTaHOBKHU JIsl ONIpeesieHHs paOOThI BHIX0/1a M 0OBsCHUTE e€ padoTy.

22. BeiBemuTe ypaBHEHUE TEPMONICKTPOHHON YMUCCHUN KBAaHTOBBIM U KJIACCHYECKUM CITOCOOOM.

23. Kakyto nH(pOpMaLIHIO O CTPOCHUHU TBEPABIX TEJI MOXKHO MOJyYUTh U3 IaHHBIX 110 PabOTE BBIXO-
na?

24. KakoBa BOJIbT-aMIIEpHasi XapaKTEPUCTUKA BAKyyMHOTI'O JUOJa IPU Pa3InYHbIX TeMIleparypax?

25. KakoBa BOJIbT-aMII€pHAas XapaKTEPUCTHUKA MOJIYITPOBOIHUKOBOTO A10aa?

26. BeinpssMUTEIbHBIE CBOWCTBA BAKYYMHBIX U IIOJIYITPOBOIHUKOBBIX IHO/AX.
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217.
28.
29.
30.
. OObAcHNTE MEXaHU3M U3TYUYEHHS B IeIHii-HEOHOBOM JIa3epe.
32.
33.
34.

31

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.

47.
48.
49.

50.
51.
52.
53.
54.
55.
56.

57.
58.

59.
60.
61.
62.
63.

64.

[Tpunnmn yctpoiicTBa 1 paboThl 3IEKTPOBAKYMMHBIX PHUOOPOB.

3H€KTpOHHa$I OMHUCCUA U €€ BUBI.

HazoBuTe THIBI KBAHTOBBIX NEPEXOA0B (ONTHYECKUI KBAHTOBBIN T€HEPATOP).

UYto Takoe CIOHTAHHOE U BBIHYXACHHOE U31yueHHe? OCHOBHBIE 3aKOHBI U3TyUEHUS.

Pacckaxute 06 ycTpoicTBe azepa.

UTto Takoe MOJIbI pe30HaTOpa, UX 0003HAYCHHE?

Chopmynupyiite pusmdeckre 0CHOBBI pabOThI Ta30BBIX, TBEPIOTEIBHBIX, U MOIYIPOBOTHUKO-
BBIX J1a3€pOB.

OOBsicCHUTE MEXaHU3MBI U3ITyUEHUS B TeIHI-HEOHOBOM M PYOMHOBOM Jla3epax.

Kaxkwue cpenpl Ha3pIBalOTCS MHBEPCHBIMU ?

OT uero 3aBUCHUT IIMPHHA JTUHUU U3ITy4ECHUS?

CrieKTphl U3ITy4eHHUs Ta30BbIX, TBEPIOTEIbHBIX U MOJTYIPOBOJHUKOBBIX JIA3€POB.
OmHOMOOBBIN 1 MHOTOMOJIOBBIH pEKUMBI PA0OTHI JIa3€POB.

[TpunHimn paboTsl NOTYIPOBOIHUKOBOTO J1a3epa.

CpaBHUTENIbHAS XapaKTEPUCTUKA JTa3€POB.

Cdopmynupyiite 3akoH CtoneTosa.

KakoBa ¢usndeckas cymHocTh BHenTHero Gpotosddexra?

JaiiTe puzmdeckoe 0ObSICHEHHE padOTHI BBIXO/IA.

4.KakoBo ycTpoicTBO (POTOINIEMEHTA, COIHEUHOM OaTapeu, POTOCONPOTUBICHUS?
[lepeunciuTe OCHOBHBIE MPOLIECCHI, MPOUCXOAAIINE MPU B3aUMOACUCTBUU U3IYyUYEHHUS C Me-
TaJUIOM, TUDIIEKTPUKOM H MOTYITPOBOTHUKOM.

Urto o3HavaeT «kpacHas rparuiay Gorodddpexra?

B 4em cocrourt siBnenue poronpoBoauMocTu?

KaxoB nmpuHmum paboTel (OTOAIEMEHTA C 3aITUPAIOIIUM CIIoeM?

KaxoB (m3muecknii cMbIci KOHCTaHTHI 6 1 ‘€% Ha rpaduke 3aBucumoctr Us( ¥ ) puc. 272
OmnpeneneHue CrieKTpalbHONW YyBCTBUTEIBHOCTH B JJAHHOM JaboparopHoii padboTe.
DneKTpoBaKyyMHBIC TPUOOPHI HA OCHOBE BHEIIIHETO U BHYTpeHHEro (oTtodddexra.
[lepeuncnure criocoObl MOTYUESHUS MOHOXPOMATHYECKOTO U3JTyUeHHS.

KaxkoBbl onTruecKkre XapaKTepUCTUKH CBETOPUIBTPOB?

[Tpuniun paboTel a0COPOIIMOHHOTO CBETO(GUIBTPA.

[IpuHIMIT OEHCTBUS SKCIEPUMEHTAIBHON YCTAHOBKU MO M3MEPEHUIO MPO3PAYHOCTU CBETO-
(GUIBTPOB.

KaxoB npunnumn nefictBust uHTEp()EpeHIIMOHHOTO CBETO(MIBTpa?

KakoBa ¢u3udeckasi mpupoa 3aBUCUMOCTH COTPOTHBIICHUS MOJTYIMPOBOIHUKA M METajia OT
TEeMIIEpaTyphl.

OOBsicHUTE TeMIepaTypHyIo 3aBUCUMOCTh BAX TepMOCONpOTUBICHHUS.

[Ipsimoit u oOpaTHbBIN peneHbIN A EKT.

B uem cocrourt sBiIE€HNE CBEPXIPOBOAUMOCTH?

DIeKTPONPOBOIHOCTH MOIYIPOBOJHUKOB.

OOBsicHUTE 3aBHCUMOCTH IMPOBOIUMOCTH TEPMOCOIPOTHBICHHUS OT TEMIIEPAaTyphl C TOYKU
3peHusi 30HHOM MOJIeNId TBEPOro Tela.

IIpumeHeHne TEPMOCONIPOTUBIIEHUS.

3anaHus AJs1 cCaMOCTOATENIbHOH padoThl Ne3
(mposepka chopmupoBannoctu OIIK-2, unauxarop U1 OIIK-2.5.).

1.Pacckaxkute o0 TeOpur CTPOEHHUS aTOMa, CO3JJaHHO bopom.

2.Yem otnnuaetcs Teopust bopa 0T KBaHTOBOMEXaHUYECKOW TEOpUu?
3.Kakue BbI 3HaeTe KBaHTOBBIE uncia? B uem cocrout npunun [laynu?
4.Hanumute ypasuenue Llpenunrepa a1 BOAOPOIONOI00HOTO aTOMA.
5.Kak onpenensiercs CIEKTPOCKOMUYECKUH 3aps1 dJIEKTpOHA?
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6.Uto npencrasusier coboit o6o6mennas ¢popmyna bansmepa?

7.11osicHuTe AUarpaMMbl SHEPTETHUECKUX YPOBHEN U M3JIydaTeIbHbIX MEPEX0/I0B aTOMa BOJIOPOA
U HaTpUA.

8.CHeKTphbI IETOUYHBIX METAIIJIOB.

9.CriekTpasibHBIE TEPMBl XHMHUYECKUX DJIEMEHTOB MEPUOINUECKON Tabmuisl MeHeneena.

10. IlpaBuna XyHna.

11. CnuHOBBIM, OpOUTATBHBIN M TIOTHBIM MEXaHMYECKHIT MOMEHT aToMa.

12. IIpaBuna or6opa. @akrop Jlanne.

13. IIpocroii u cnoxubIi 3G dekT 3eemana.

IIpaBui1a BbICTABJIEHUS OLEHKH
K sK3ameHy omycKaroTcs CTYAEHTHI, YCIEUIHO CAaBIIue JadopaTopHble padoThl Mo (u-
3UYEeCKOMY MPAKTUKYMY.
B sk3ameHanmonHble OMIIET BKITIOYAETCS JIBa TEOPETHUECKUX Borpoca. Ha moaroroBky
OTBETY JaeTcs He MeHee | yaca.
ITo nToram sK3aMeHa BBICTABISAETCS OJHA M3 OLEHOK: OTIMYHO», «XOPOLIO», «YIOBJIE-
TBOPHUTEIBHOY» WIIH «HEYAOBICTBOPUTEIHHO.

Onenka «OTJIMYHO» BBICTaBIIAETCS CTYJIEHTY, KOTOPBIH BOCIIPOM3BOAUT OCHOBHBIE IO-
J0XKeHUs: ATOMHOW ()U3MKH, BBIIOJHSET B MOJHOM 00BbeME MaTeMaTHUYECKHUE BBIKJIAJAKH U BOC-
IPOM3BOIUT (U3UUECKUE U MAaTEMaTHUECKUE PACCYXkJEHUS B IPOIECCE UX BBIBOJA, TOYHO HC-
MOJIb3yET TEPMUHOJIOTHIO OOIIEH (PU3UKHU, CTUIMCTUYECKH I'PAaMOTHOE, JIOTHYECKH MPaBHILHOE
u3jaraeT OTBETHI Ha BOMNPOCHI, YMEET JeaTbh 0OOCHOBAHHBIE BBIBOJbI, BBIIIOJHSAET TOCTAHOBKY
3a/a4M, , OPUEHTUPYETCSI B OCHOBHBIX TEOPUAX, KOHLEMIMIX M HAIpPABJICHUSAX 10 U3ydaeMoOu
JUCLUIUIMHE U JaBaTh UM KPUTHUYECKYIO OLIEHKY, YYaCTBYET B aKTUBHON CaMOCTOSITEIbHOM pa-
00Te Ha MPAKTUYECKUX 3aHATHIX, OTBETHJI Ha BOIPOC 3K3aMeHa 4-5 u3 5 OamioB, clan KOH-
TposibHbIe paboThl Ne 1 U 2 Ha OLEHKY «OTIMYHO» MIIM «XOPOILO)» WM BBITOJHWI 3aJaHHs U3
JAHHBIX KOHTPOJBHBIX Pa0OT Ha HK3aMeHe NMpaBuiibHO Ha 80%.

Onenka «Xopouo» BBICTABIAETCS CTYAEHTY, KOTOPBIH BOCIHPOM3BOJUT OCHOBHBIE IO-
JIOXKEHUsI ATOMHOM (DM3HMKH, BHITIOJIHIET OCHOBHBIC YaCTH MaTeMaTHYECKUXBBIKIAJOK M BOCIIPO-
U3BOAUT 0a30Bble (PU3MUECKUE M MATEMATHUECKUE PACCykKIEHHs B IPOLECCE UX BBIBOJIA, CTUIIH-
CTHUYECKH I'PaMOTHOE, JJOTMYECKH IIPABUIIBHOE M3J1araeT OTBETHI HA BOIPOCHI, YMEET JENIaTh BbI-
BOJIbl; BJIaJI€€T MHCTPYMEHTapUeM IUCLMILIMHBI, YMEET €ro MCIOJb30BaTh B PEIICHUM 3ajad,
OTBETHJI Ha BOIIPOC 3K3aMeHa 4-5 nu3 5 6ayuioB, chan KOHTpoJbHbIE paboThl Ne 1 U 2 Ha OIEHKY
«OTJINYHO» MJIM «XOPOLIO» WJIM BBIMOJHWI 33/1aHUSl U3 JIaHHBIX KOHTPOJIBHBIX padOT Ha JK3a-
MeHE NpaBUIbHO Ha 60%.

Onenka «Y0BJETBOPUTEJIbHO» BBICTABISACTCS CTYAEHTY, KOTOPBI BOCIPOU3BOAMT
OCHOBHBIE TOJIOKEHUSI ATOMHOU (DU3MKH, BOCIIPOM3BOAUT OCHOBHBIE ()OPMYJIBI M 3HAET I'PaHH-
I[bl UX NPUMEHUMOCTH, C/1a]l KOHTPOJbHbIE PaboThl Ne 1 1 2 Ha OLIEHKY «yJIOBJIETBOPUTEIBHO»
WIN «XOPOILO» WM BBIOTHUII 3aJJaHHsI U3 JaHHBIX KOHTPOJIBHBIX Pa0OT HA HK3aMEHE MPaBUIIb-
HO Ha 40%.

Onenka «HeynoB/j1eTBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPBI AEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHbIE 3HAaHUS; OECHOPSIOYHO U HEYBEPEHHO H3jaraeT MaTepual; He
YMEET BBIIEINATH [NIABHOE U BTOPOCTENIEHHOE, HE YMEET COEUHATh TEOPETUUECKUE MTOJIOKEHHUS C
IPAaKTUKOH, HE YCTaHABIMBAET MEXIIPEIMETHbIE CBA3M; JIONMyCKaeT IpyOble OMIMOKH MpH OIpe-
JIEJIEHUN CYIIHOCTH PAacKpbIBAEMbIX IMOHSATUM, SBJICHUM, BCIEACTBUE HEMOHMMAHUS UX Cylle-
CTBEHHBIX M HECYLECTBEHHBIX IPU3HAKOB M CBSA3€H; JaeT HEMOJIHbIE OTBETHI, JOIMKa U MOCIe-
JIOBATEIbHOCTD M3JI0KEHUS KOTOPHIX UMEIOT CYIIECTBEHHBIE U IPUHLIUIINAIbHBIE HAPYILLEHUS, B
OTBETaxX OTCYTCTBYIOT BBIBOJbI, OTBETHUJI Ha BOIIPOC 3K3aMEHa XyXke 2-X U3 5 0a/uioB, He chal
KOHTpOJIbHBIE paboThl Ne 1 1 2 Ha MONIOKUTENbHYIO oLeHKY. Onenka «HeyaoBneTBOpUTEIbHO»
BBICTaBIIIETCS TAKXKE CTYAEHTY, KOTOPBIN B3sUI SK3aMEHAIIMOHHBINA OMJIET, HO OTBEYaTh OTKa3aJ-
csl.
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IMpuioxenne Ne 2 k padoyeid nporpaMme M CIUATIIAHbBI
«ATomMHasi puznka»

MeToandyecKue YKazaHud 1J1dd CTYACHTOB 10 OCBOCHHIO TUCHUITIJIMHBI

OcHoBHO# (hopMO¥i U3TOKEHUST y4eOHOro MaTepualia Mo AUCHUILIIUHE «ATOMHAsA (HU3u-
Ka» SIBJIAIOTCS JIeKIMU. [1o OONBIIMHCTBY T€M IPEIyCMOTPEHbI IPAKTHUECKUE 3aHATHS, Ha KOTO-
PBIX IIPOUCXOAMT 3aKPEIUIEHUE JIEKIIMOHHOTO MaTepualia IyTeM PUMEHEHUS €r0 K KOHKPETHBIM
(bU3MYIECKUM 3a/1adyaM U OTpabOTKa HABBIKOB PA0OTHI C MAaTEMATHUYCCKUM aIlliapaToM.

JInist yCHEemHOro OCBOSHUS TUCIUILIMHBI OYeHb BaYKHO PEIICHUE TOCTATOYHO OOJBIIOrO
KOJIMYECTBA 3a]1a4, KaK B ayJIUTOPUH, TaK U CAMOCTOATEIBHO B KAYECTBE JOMAUIHMX 3aJaHUU.
[Ipumeps! pemenus 3a1ad pa3OUpPaOTCs HA JIGKUMAX M NPAKTUYECKUX 3aHATHIX, IPU HE00XO-
JUMOCTH 110 HauboJjiee TPYJHBIM TEMaM HPOBOJATCS JOMOJIHUTENbHbIE KOHCYIbTauu. OCHOB-
Hasl LIeJb PELICHMs 3a]a4 — IOMOYb YCBOUTH OCHOBHBIE 3aKOHBI ATOMHOM ¢u3uku. /s perie-
HUS BCEX 3aJlay HE0O0XOAMMO 3HaTh M MMOHMMAaTh JEKIHMOHHBIA Marepuan. [loaTomy B mpormecce
U3YYEHUs] JUCLUUIUIMHBI PEKOMEHIYETCSl PETYJIIPHOE MOBTOPEHUE MPONWJIEHHOIO JEKLIHOHHOIO
Marepuaia. Marepuain, 3aKOHCIIEKTUPOBaHHBIM Ha JIEKLIUAX, HEOOXOAMMO Jl0Ma ellle pa3 Mpopa-
0aTeIBaTh M NpU HEOOXOAMMOCTH JOMOJHATH MH(pOpPMAIMEH, MONyYeHHOH Ha KOHCYJIbTALUSX,
NPaKTUYECKUX 3aHATUAX UM U3 y4eOHOH JUTepaTyphl.

Bosbiioe BHUMaHKE JOKHO OBITH Y/IEIEHO BBIOJHEHMIO JOMalIHel paboTel. B kaue-
CTBE 3aJJaHMH JJI CaMOCTOSITEIbHOM pabOTHI JoMa CTyJEHTaM IpeUlaraioTcs 3ajadyu, aHajo-
THYHBbIE pa300paHHBIM Ha JIEKIUAX U MPAKTHUYECKUX 3aHATUSAX WJIM HEMHOTro OoJiee CIOXKHBIE,
KOTODBIE ABJISIOTCS pe3yJIbTaTOM 00bEAMHEHNUS HECKOJIBKUX 0a30BBIX 3a/1ad.

B AtomHOIi (hu3nke HEOOXOAMMO OCHOBHOE BHHUMAHHE YJEIUTh YCBOCHHUIO MPUHIIMIIA
BEPOSITHOCTHOM MPHUPO/IBI SIBJICHUN MUKPOMHUPA, HAUWHAS C YKE C OJHOW CBOOOIHOM YaCTHUIIHI.

[Tpu u3yuyenun ypaBuenus lllpeaaurepa HeoOX0AUMO OTMETUTH pa3iIUyHbIE (POPMBI €TO,
3aIllUCH, B TOM YMCJI€ UCIOJIb30BaHHON B KauecTBe 3nuTaduu Ha Morwie OpsuHa lllpenunrepa.
OOpatuTh BHUMaHUE HA Pa3IMuKe CTAllMOHAPHOTO U ol1iero ypasHenus Llpeaunrepa.

B paznene «MarHuTHble CBOWCTBA aTOMOB» HEOOXOIMMO MOHMMATh YCIOBHOCTb KJIACCH-
YECKUX MPEACTABIECHUIN O CBA3M YIVIOBOTO U MarHUTHOI'O MOMEHTA M HE CTapaTbCsl MOJTHOCTHIO
CBECTH BOIPOC K CYIy0O MEXaHMYECKOW HHTEpIPETALUH.

B paznene «Tabnua MeHeneeBay n3ydaeTcsl HE XUMUYECKUE, a (U3NYECKUE TPUHITH-
bl €€ yCT yCTpoicTBa — €€ OOBSICHEHUE ABISAETCS KBUHTICCEHIIMEH BCEro MpeblIyLIero Mare-
puaina, KOTOPbIi TOJKEeH ObITh TBEPJO YCBOEH.

B Teme nepemeHHbIe TOKM 11€1€CO00Pa3HO sl HArJSAHOCTU pelIeHus 3a1ad (rae 3To
BO3MO)KHO) CTPOUTh BEKTOPHYIO auarpaMmy. IIpu aHalIuTH4eCKOM pEelIeHMM PEKOMEHIYETCs
MCII0JIb30BaTh METOJ KOMIUIEKCHBIX aMIUIUTY/,.

DK3aMeH MMPUHUMAETCA 110 K3aMEHALMOHHBIM OMIeTaM, KaXKAbli 13 KOTOPBIX BKIIIOYAET
B ce0s J1Ba TeOpeTHUeCKuX Bonpoca. Ha caMocTosTenbHy 0 MOATOTOBKY K 9K3aMEHY BBIAEISAETCS
3 nHs, BO BpeMsl IOATOTOBKY K DK3aMEHY MPEyCMOTPEHA TPYIIIOBas KOHCYIbTAaLMsL.

OcBOUTH BONPOCHI, U3JIaraeMbl€ B MPOLIECCE U3YUEHUS TUCLUILIMHBI «ATOMHas (PU3HKa»
CaMOCTOSITENIBHO CTYIEHTY KpaliHEe CII0’KHO. JTO CBA3aHO CO CII0KHOCTBIO M3y4aeMOro MaTepH-
asia 1 60bIUM 00beMOM Kypca. [1o3ToMy nocemieHne Bcex ayIMTOPHBIX 3aHATUH SBISETCS CO-
BEPILICHHO HEOOXOAUMBIM. be3 yIOpHBIX U peryysipHbIX 3aHATHUN B TEUCHHE CEMEeCTpa CAATh K-
3aMEH 10 UTOTaM U3Y4YECHHs JUCLUILINHBI CTyICHTY NPAKTUYECKU HEBO3MOXKHO.
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