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1. UEJH OCBOEHHA JHCHHILIHITHI

IleastMu OCROBHUA  JIMCHMIIMIET  «DH3dKa»  ABIAcTeA  oOCcICUcIme  OVIYIIEro
Dakaarpa HaywHoH dsnaeckoid Oa30il, 1a KOTopol B BLICIOCH TCXMHYCCKOH MKOIC CTPOHTCH
olimennsienepias W CICHWalbllad  TNOJroTobka. llocnenoBaTenbHoe H3yUCHHE (DH3HKM
peipadaToipacT  cncUH(IYcckuil MeTON MEIIUICHHA, (H3HUECKYK) MHTYHIHIO, KOTODhIE
OKa3LIBAIOTCA BEechbMa MIONOTBOPHEIMH H B IPYTHX HAYKAX. YHallMEcHA, NOAYYHBIIHE HIHPOKOE
d)H'EHKD'MEI.TﬁMﬂIHT-IC‘CKGE Gﬁpﬂ.'}DBﬂHI‘]E, MOTYT CAMOCTOATENRHD (CRAHBATR HOBBIE TEXHH YEeCKHE
HANPARIEHHUA, YCNENIHO pafiu'ru'rh B HUX, JIENKO HEPEXOIHTE 0T PELICHHY OJHHX 33734 K JPYTHM,
HCKATh HECTAHIAPTHRIE M HETPA/IMITHOHHBIE TTYTH, 9T0 0COOEHHO BAYKIO J14 npodeccHoNanbHOM
MOOHIBHOCTH CHELHMATHCTOR B YCIOBHAX YCKOPCHIIOTO PpasBHTHA TCXHHKH.

3amawmi kypea pH3HKa:

¢ TCOpCTHYCCKAd MOJITOTOBKA B 0GIacTH (H3HMKH, MO3BOLMIOMIAL OYIVIIHM HHKEHEPam
OPHCHTHPOBATECA B HOTOKE HAYYHOH M TexHHYecKol HHpOPMANMM M oDecleqHBakIIEd MM
BOIMOAHOCTRE HCTIOJTRSOBAHHAA HOBBIX l}_]HZW.I HECKHX IIPHHI{HIJHH B TeX GEJTHCTHX._ B KCITDPLD{ OHH
CTIETHAITHFH DY HYTEH

s DOPMHPOBAINC [TAYHIIOTO MLIIICHHA, B YaCTHOCTH NPABHILHOTC MOHHMAHHA [PaHHIL
HPHMCHAMOCTH PATHYNLIX (H3HYCCKHX IIOILITHH, 3aKOHOB, TEOPHH H YMEHHSI OIEHHBATh
CTCICIL TOCTOBCPIIOCTH PE3VILTATOR., MOMYYSHHEIX C IOMOIIBKY 3IKCIEPHMEHTANBHBIX HIIH
MATEMATHYECKHX METOVNIOE HECIIE [{BAHHA,

*  BRIpADOTKA NMPHEMOR W HABRIKOB PEHIEHHE KOHKPETHBIX 3a0a4 W3 PAzHeIX OO0JIacTCH
(PHEMKH, NOMOTAIIIAX CTYICHTAM B JANLOCHIICM PeIlaTh HIDKCHCPHEIC 3a0auH.

*  O3NAKOMICHHC CTYJICHTOB C COBpeMcHHOI HayuHOIl anmapaTypoil H BEIpADOTKA ¥ HHX
HAYATBHEIX HABBIKOB IPOBEISHHA IKCICPHMEHTAIBHBIN HAYHHBIX HCCIEI0BAHHA DaIHYHBIX

(H3MUECKHX ABNEHHI H OIEHKH NOTPENIHOCTER H3MepeHHi.

2, MECTO JHCHHMILIHHBLI B CTPYKTYPE OIIOII BO

BaxHas nens Brciero 0bpazoBaHdd — NOAYYHTE HAYYIIOC NPCICTARICIIHC O MPHPOIC H
MeToJax cc [mo3nanmd. (DH3EKa Kak BeJymnad HayKa o NPHPOJE HIPAeT IABHYIO POlb B
JIOCTHACITHH DTOH IETH.

1o CRBOCMY COTCPEAHMED H HAYTHRIM METOTAM HCCIETORIHHA tiII‘T.'-:H R SRIMIHETCH MOPYHHM
CPEICTROM ﬂﬁp?l:iDBElTﬂHhH oro H BOCIHTHTATE IBHOIT HE}fi,flEﬁC'l'HHH, IO OTAH Pﬂﬁ BHTHIO
VMCTBEHHEIX CHOCODHOCTER, (JOPMHPOBAHII0 HAYYHOTO MHPOBO33PCIIAA, BOCIHTANHIO BOMH H
XApAKTepd NP JO0CTHIKEHHH IO TARICHITOH LCTH.

(MH3HKa OTHOCHTCA K OazoBol wacTH nporpaMubl. B CORpEMEHHOM ECTECTRO3IHAHMM
LIHPOKC TIPHMCHAIOTC] MaTeMaTHueckHe MeTonwl. ng yememHoro ocgoeHHs Kypca (hH3Hkn
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CTYHEHTAM HenfxoIHMO 31ATL CICIVIOITHS Pa3IeIEL BRICIIEH MATEMATHEK: ,JLI‘TLl}{l}EpEHII,Hﬁ_JbI[OC
H HHTEIPLUIBHOE HCHHCICIIHE, ,I[Hq]qJC[JCIH.H“IB.TILIlLIC YPaEHCHHA, aHAIHTHYICCEVHEY ISOMETPHHY H
JIHHER HYH) F_i_lll‘t‘f'}p}', PAOBL,  DNCMCIITEI  BCKTOPHOTO aHATH3H. 'EI)}’HKIJ,IH“I KOMILTEKCHOIT
NEPEMEHHOID, HIEMEHTRI TEOIHH HE}‘H‘JH'I'IH‘JGI'Cﬁ H MaTcMaTHICCKOH CTATHCTHEH.

3. KOMIIETEHUHH OBYYAIOLIEDOCH, @POPMHPYEMLIE B
PEIYJ/LTATE OCBOEHWS THCITHILTHHBI «DHIHKA»

TMocneaosarelkHOS HIVICHHE (PHIMKH BLIpAOATHIBACT CIICITH(QHISCKIIT METOI MBIILIEHUA,
II]H:-:H HECKYH) HHTYHIHID, KOTOPLIC OKAILIBAKOTCA BECLMA IUIOIOTEOPHBIMH H B IPYTHX HaYK4X.
CrcuHamHCTL, MNOIVIHEITHE  ITHPOROE (bPISHKU—h-THT:—:MH‘I‘H'!r.-:L'I-:{J{-: (Jﬁpa.‘iUH-EtH He, MOIYT
CAMOCTOATENEHO OCBAHRBATE HOBRIE TEXHHYECKHE HAIIPABIIEHHH, YCIEITHD paﬁc}'ra"rb B ITHX, JCTED
NEPEXOIHTE OT PEeIIEHHA (JIHHX 33/1d4 K PEUICHHIO OpYTHX, HCKATL IICCTAIlgapTHBIE H
HETPAIMITMOHHBIE  1IYTH, 410  OCODEHHO Bakio 104 IpodeccHONATEHOH MOOMIEHOCTH
CHCHHANMHCTOR B VCIOBHAX YCEOPCHIIOrD PAIBHTILI TEXHHEH, KOTId AMOPTHIAIHH JOCTHIKCHHH
KOIMEPCTILIY, VIKOCIICIHANLHEDRL sHaHHA NpOHCXOIAT Tlpﬂ.’iﬁhl'mﬁ H) ﬁhr:_"rpn.

B nponecce ocBOeHMH JEAHHOR MHCUMILIAILL CTYICHT JONKCH 0DMATATE CIACOYEOIIHMH
OfMYenPOHECCONATLHBIME KOMAECTIEHYUAMI:

CIOCOOHOCTRIO NMPE/ICTARIATE LEKBATHYH) COBPEMCIIIIOMY YPOBIIO 3IANHH HAyUHYH)
KApPTHHY MHpPA HA OCHORE 3HAHMS OCHOBHBIX HOIOKEHHH, 38KOHOB H MCTOJOB CCTCCTBCHHEIX
HayK u MaremMathrn (OITK — 1);

CNOCODHOCTE BHISRIATh ECTECTREHHO-HAYHHYIO CVIIHOCTE OpodeM, BOIIHKAIOIAX B
X0Je Opo(ECCHOHAIBHOH  JIEATEIBRHOCTH, NPHBIEKATs s WX pelleHds  (H3HKo-
MaTeMaTHueckmii annapat (OIIK — 3)

B pesyapTaTe OCBOEHHS JIHCHATUIMHBL  0DYHAKOIMWACH JOIKEH JCMOHCTPHPOBATH
CNEIVIONINE PE3VIBTATE 0DPA3OBAHMA

3HATE: (HIMUECKHE OCHOERL, OCHOBHRIE 3HKOHBI M OHATHA (DHIMKH, KOPPCKTHLIC
MOCTAIIOBKH KIACCHUSCKHX 3a1a4.

YMETE: H3MEPATE (PHANUTSCKHE BETHYHHEL, ONPE/IEnaTh 001Me (POPMEBL, JAKOHOMEPIIOCTH,
HCIIONML3OBATE  HICTPYMEHTANEHEIE  CPEICTRA  (PM3MKM, [OHHThR  NOCTARIEHHYH) 33739y,
oDpadaTLiBaTLE  pe3yIBIATEL  HiMepeHHil, cTpouTs  rpapmurn, GopMMpoRaTE  pe3VILTAT,
BOCHPHHHMMATE  HIQOPMAIIIO K aHalTH3Y, CAMOCTOSTETRHO  YRMIETh  CHEINCTBHA
chOPMYITHPOBANHOTO  Pe3YILTATA, JeNATk  BEIBOIBL, TIPAMOTHO  TMOTR30BATBCA  HARIKOM
HPEIMETHOH 001acTH.

Buajiers: Ky abTypoi MBILIICIHA, CIOCOOIIOCTEIO K 0D0DINEHII0, AHATH3Y, BOCIPHATHH)
HHPOPMAIMKE, HOCTHHOBKE UChH W BLbOpy nyTel of DOCTHRKCHHA, OCHOBHBIMI IIPHEMAMM
Dﬁpﬂﬁﬂ'r[{[-i A NPESICTARIIEHHH Z-HCC[IEPHMEH'J":."LJh]]]:rlx JANIILIX.



4. CTPYKTYPA H COIAEPKAHHE THCTIHTLTHHBI

O0mas TpYI0EVKOCTE JTHCIHTIIMER CotTaBlHeT 5 3auériex equuul (180 gaca).

Bujikt yuehnoi pabors, ‘Uﬁncm DopmMLl
Ne |Paznen BITHMAS CAMOCTORTEIRHYKY | yueDHOH TCRYIICTO
IV | DTHCIIHIIIHHEL | PaboTY CTYJIEHTOR H padoThL © KOHTPOIA,
(TeMa) d TPYA0EMKOCTB(B Hacax) npuMeHeHnen | (popma
E E HHTEPAKETHREHbBI Ilp{‘.le.'.,‘}K}-"l'i.'!'-lHﬂ
z % X METOIOR( B |if aTTecTalnu
o o |gacax/ %)
w u
S |EELE |28 £
i = = = =
a9 | s9s | B
= g5 &2 30 |
I | Tennosoc 3(1-2 | 4 2 2 8 2/25
HHJI}"‘-[G]IHC |
2 |Kpantomas 3(34 | 4 2 2 & 2125
IPHPOIA CBETA
3 |Crpoenue atoma. |3 |15-6 | 4 | 2 2 8 225 Peitrumr-
Teopus bopa KONTPOIL Ne |
4 | Bnemedtsl '3 7-8 4 2 2 8 |2/25
KBAHTOBOH
MEXAHHKH
5 |CoepeMenHrle |3 |9-10| 4 2 2 B 225
MpPEICTARTICHHA O
CTPOCHHH aToMa
6 DneveHTh (3(11- 4 2 g 8 2/25 PeiiTHAr-
KRAHTOROFH 12 KOHTPOIE No2
CTATHCTHKH
7 Teopus 3|13- | 4 2 2 8 2125
TENDEMEOCTH K 14 '
HIEKTPOTPORO; HY
CTH TREP/IRIX Tel
& |3ounax rcopun |3 13- | 4 2 2 B 2125
TREPIbIX TEI 16
9  |Crpocnue 1 317042 2 8 |2/25 PefiTiHr-
CcROACTBA 18 ' KOHTpOJIL No3
' TOMHBLX Hglﬂp.
FHH,HUHIC['H BHOCTH
SnepHrie
peaKItH. | i
Hroro 3 ‘ 11836 [18 18 72| |18125% Fczamen(36)




Tlan AHCHHILTHHEBL

1. Buesmenrnl  kpaunropoli onTukd lemmopoc m3nyueHHe. ParHOReCHOE W3NmyHeHue.
NapakTepHeTHKH TelnioBoro  H3nydenad. AdcomoTio depnoe Teno. 3akon Knpxroda. 3akon
Credana-Bonrumana v 3akon Bana. Pacnpeienciine MICPTHA B CHCKIPe adCOTIOTHO YEPHOIO
Tena. Popmyna Panes-Tlwunca. Yawrpaguonerosas wkaracrpoda. Kpantopas THIOTSsa H
opmyna llnanka, Bremmnit dorosiexrpuyeckuii spderr v ero zaxonsl. Potonol. Dddert
Komnrona v ero Teopua. Moaens atoma Pesepdopaa. Tlocrynare bopa. Atom Bojopoja.

2. DueMenTbl  KBaluToBoH  MexanHEH lumotesa ne bpoiins. DxenepumenTtaisHoe
HOJITBEPIHIEHHE  BOMHOBLIX CBOHCTB MEEpodacTHl, COOTHOIIEHHE HEONpPEENeHHOCTEN.
Bosnoeas (pyHrumMs, ee cpolicTBa W cTarHCTHYeckuil cmblcn. [lectammonaproe yparHenue
Mpemunrepa. Cranmonapioe  ypasuenne llpenunrepa. YacTHoa B INOTEHIHANBHOH SME.
[lpoxomaenne HacTHIBRL  Hepe3s  NOTEHUHANLHBI  Oapbep.  KBaHTOBLIH rapMOHHYECKHI
ocraTop.  Ypaedewwe Illpejumurepa ans  onexkTpolla B aToMe Boldopona. |'maeHoe,
OpOHTANEHOE H MATHHTHOE KBAHTOBRIE 4HeNa. KeBanwropanse HHCPTHH JICKTpolla B aTOME
pogopoga. ChnexTp atoMa rogopoaa. Tpaeruno orbopa. OpOMTANEHEI M MATHHTIE MOMEHT
wickTpona. CoOCTREHHEIH MeXaHHJYeCcKHil MOMEHT HMIVIRCA 2iekTpoHa (cuuH). CHHIOBLIH
MATTIHTHLIT MOMEHT IEKTpOHA. CNHHOROE M MAIHMTHOE CHHHOBOS KBAHTOBEIE ddcna. OnnIT
HIrepna 1 L'epraxa. lpmmmun sanperta [Mayan. HMepuonuueckas cuerema aementon Menpeneena.
lMornomenne, cloonTadmos H HHEAYIHpoeaHHoe w3nyuenwe. Jlazepr. Tlpuuuun pelcrsng
anazepop. Knaccwdeckad Teopud TenmoemrocTH, 3akod [Trononra w Thrmn. Keawrowas rcopus
relnoemioctd Jinnreiina. Teopns TemnmoeMmrocTH [edas, @ononel. boszonn w hepmuons.
TTousTHe 0 KBAITOBBIX cTATHCTHKAX boze-Diimmreiina u @epyu-Iupaka.

3. OcHOBHBIC NONUATHA DHIHKH TECPIOTO Teld, JHEPTETHYECKHE 30HBI B KPMCTAILIAX.
Paciipejleiiende JNEKTPOIOB MO DHCpreTHYeckiM 3oHaM. Knaccudmkaims Trepaex Ten Ha
METALIBL, HOJIYIPOBOJHHKE W NTHWICKTpHKH. CoOcTBeHHAad M NpHMecHad IPOBOIMMOCTH
MOJYIPOBOJIHHKOB.  IEKTPONPOBOAIOCTE  TBCpIBRIX Tel. lemmeparypHad 3aBHCHMOCTB
IMEKTPOIPOBOJAHOCTH  METATNOB H IOIYIPOBOIHHKOB. YpoeeHs Pepmu. P-n  nmepexon.
TToaynporoIHHKOBEIE JIHOEL

4. OcHoebl HHIMKH ATOMHOLD A M DICMCHTAPILIY YacTHI, XapaKTePHCTHKH aTOMHOTO
anpa. Monenn aroMuoro sjipa. Macca | dHCpris CcBa3d 41pa. 3aKOHB PATHOAKTHEHOTO PAcna,ld.
Anwda-, Oeta- W ravma-waydeHne. Aepible peakiMy | 3aK0IL coXpanennd, Peaknnd ne1eHus
anep.llennan peakums nenedus. Peakuws cuurTesa aroMielX Aacp. llpobaeMa yIpaBmgeMBIx
TEPMOAJEPHBIX peaknnil. Buupl pizaumMoaciicTsuil H knaccH(HEAIMA 3ICMCHTAPHEN JacTHIL
MeTOnEI perHeTpaiin SieMeHTaPHIX YacTHL, KocMAYeekHe TydH. YacTHOLI H aHTHYACTHIIL.
HefitpunD.




5. ORPAZOBATEJ/IbHBIE TEXHOIOI'HH

- NCEOHOIMIO-CCMHEHAPDCEDS CHCTEM: UEI-}"‘IEH HH |: TPANHITHOHARIC JTICKITHOIIILIC,
UPAKTHYCCKHC, Tab0paTOpHEIE)

. HPHMEHEHHE MYIIETHMCIHA TCXIIONOTHIT ( IPOBENEHHE JIEKIIHOHHBIX 3aHSTHH C
NMPHMEHEHHEM KOMIIBIOTEPIILIX TCXIIOMOTII)

. JIEKIMOHHBIE W TPAKTHICCKNC 3aMATHA KaK HAYUHBIE KOH(EPEHIIMM 110 PEIYIIBIATAM
AOEIAI0E CTYIEHTOR

6. OITEHOYHBIE CPEACTBA AJA TEKYIIEI'O KOHTPO.JIA
YCHEBAEMOCTH, MPOMEXYTOYHOH ATTECTAIIHM 110 HTOTAM
OCBOEHHSA JHCHHILIMHBL H YYEBHO-METOIHYECKOE OBECITEYEHHE
CAMOCTOSITEJIBHOH PALOTBIL CTYJIEHTOB

. padoTa ¢ ICKIHONHBIM MATEPHAIOM KaK 10 KOHCHEKTaM, JIHTeparype, Tak |
JICKTPOIIILIM HCTOUHHKOM HHPOpPMaliMH

. BEITOIIICITHE TOMATIHETO 3AIAHMT B NOANOTORKA K Pef THHI-KOH TPOJIHM

. BLITOINCITHE PACUCTHO-TpafHIecKkux padoT:

PI'P Nol KpanTogsas duznka
PI'P NoZ (DHIHEA aToMa H aTOMHOIO A1pa
“ JUTS KOIITPOTE pabOTEI CTYISHTOR, A TAKKE JUTH CTHMYJIMPUBAHHH CHCTEMATHYCCKOTD
H3VUCHHA KyPca (DHIHKH B TEHSHHE CEMECT]PE HPELYCMOTPCHBL peHTHIr-KonTporms, OHI
MPOBOAATCA B IMHCEMEHHOH (hopme
. A KOHTPOTA 3HAHHHA CTYAEHTOR NPORO/IHTCA 3K3AMEH

TexkymHA KOHTPOIL YCIEBAEMOCTH
BOILIPOCHI U 3ATAHHS J1JISI MPOBEJEHUS PEUTHHI-KOHTPOJLIA

Peiimunz-rkonwmpo.n Nel

l. Tennmosoc HamyucHHe. PARHOReCHO® WayHeHHe, XAPAKTEPHCTHKH TEIUIOROTO HITYICHHA.

2. Abcomotno ucpiog Temo. 3akod Kupxrodia. 3akone Credana-boasuvana 0 Bana.

3. Pacnpcacnenue DHeprHH B CIEKTpe abcomkTHo sepHoro tena. Popvyia  Pomes-lxnmca.
YoerpauoicTosad KaTacTpoda.

4. Keawrosaa ramnortcia H dhopmyvia | lnanka

5. Brewnui gorosickrpiacckai >ddekT 1 ero 3akosk. QoToHRL

6. Dupercr Komirrona u cro Tcopas.

7. Monenr aroma Pesepdopaa. Hoetynatet bopa. AToM Bozopong.

1. Temmepatypa aGeonorao depaoro tena T = 6000 K. Lenn TeMnepaTypy Tena YMEHRIIHTE B 2
paza, TO IHEPreTHUECKAA CRETHMOCTh alCOIKTHO YEPIIOro Tea

1) yMeHEIIHTCA E 4 paza 3) yeeuMTeA B 2 pasza

2) ysenmumuuTed B 16 pas 4) ymenbldTed B 16 paz
2. Ecny ImHIIa BOJHEL, COOTBETCTEYHONIAN MAKCHMYMY WAHIYHEHHH YMeHBIIHIach B 4 pasa, To
TeMiepaTypa adcoIoTIo YePHOTo Tend

1) yBem4dnacs B 2 pasa 3) yeeauumnack B 4 paza
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2) YMCILIIICIACE B 4 pasa 4) yMeHRIIHIACK B 2 pasa.
3. Ecoin 3ayeprciniyio OIacTHHEY, Ha KOTOPYIO MATAET CEET, 3aMEHHTE Ha 3EPKATRHYH TOM we
[IOWATH, TO CBCTOBOC TARICIIHE

1) OUTAHETCH TCHIMCTTITLIM; 2) yMCOLIDHTCA B 2 pasa; 3) ¥BCIHTIHTCA B 2 paza.
4, DAeKTPOH B drOME HEPeXOAHT W3 wo3byiIKICIIIoro COCTOANHA ¢ JICPrHcH £1 B OCHOBHOE
cocTosHKeE ¢ 3Hepried Fo. TTpu srom wenyekaeres goron. Macca wenyuennoro (oTona pabna
E, _F“ _Eij__—2 E, 3) E -E, 1) E, —-E 5) E+E,
‘ c e he c
5. Yacrora nmagaonmiero Ha (pOTOIIEMEHT H3IYUCHHS YMEHBIIAETCA BIBoe. Bo cKOIbKO pas
HYIKHO HIMCHHTL 3aicpiKHBalONIee HaNpsUKeHHE, €caH paboToif BHIXOJA 3MEKTPOHa M3
Marepuala poToINEMEHTa MOKIO Ipeichpedr?

1) ¥yBemHUHTE B 2 pasa;,  3) YEeJIHYHTE B \E pai: SlocrasnTe Des HIMeHeHHid,

1)

2)

2) YMeULIMHTEL B 2 pasa;  4) YMCHLIIUTE B v'E pas,
6. TIpn zameHe OHOTO METANTA APYIHM TIHHA BOIHEL, COOTBETCTBYIOLIAS KPAcHOH rpaHHLe
fporoafderra, ymensiaercs. Pabora BEIXoJa A BTOPOTO MCTalNa Mo CpaBICHHIC ¢ pabdoTol
BRIXOIIA IS TIEPROID _

1) vReTHHHIIAC, 2} ¥MEHBUIHIIACE; 3) 1C HIMCHHIIAC.
7. OneITe CTONETOBA 110 HECHE/I0BAH MK BIAHMOACHCTEHY HANIYYEHHA © METAILITAMH:

1) DO3BONHIM ONPECIHTE PASMEDRI 5IPa;

2) DOOTREDAHIH KBRAHTOBYHY NPHPLY HAIYYEHHA,

3} OOATEREPAMIH HANH'YTHE ROITHORRIX CROACTE ¥ AEKTPOHOR]

4) IoOTBepAUIH THIOTEZY ¢ NHCKPETHOM CHEKTPE 3HEPIHH AEKTPOHOR B ATOMAX.
8. B adpexre KoMnTora dhoToH

| ) BLIOHBACT DICKTPOH C IOBEPXHOCTH BEINECTRY,

2) mepeoaeT AMeKTPOHY YACThE 3HEPTHHE OPH  YIPYIOM CTONKHOBEHHH;

3) nepegaeT JIEKTPOHY 9acTh PHEPTHH IPH HEYNPYIoM CTOIKHOBEHHH,
9. Onertel Ppaiika | 1 'eplia o HCCIEI0BAHHIO IEKTPHYSCKOTO paspsaia B Iapax pryTH:

1) mo3B0IAIH ONpeleIHTE pa3Meprl 4pa;

2) MOOTBCPIUAH KBAHTOBYID IIPHPOIY H3IYIEHHS;

3) MOATBCPIMIH HATHYINE BOTHOBLIX CBOMCTB ¥ 3IEKTPOHOE,

4) MOATBEPIMIH THIIOTE3Y O JHCKPETHOM CIEKTPE JHEPIHH 3NEKTPOHOB B aTOMaXx.
10. Ha pucynke H300pakeLl cTAIHONAPIILIC OpOUTH aToMa BoIopoia cornacHo Moaenu bopa,
4 TAKKE YCIOBHO H300paKCHLl IEpeXod:l ISKTPOHA ¢ OOHOH cranHoHapHOH opOMTE Ha
APYIYHY, CONPOBOACIAINIOMCCS H3TVUCINCGM KBanTa >Heprad. B vmeTpadmonetosoft obmactu
CHEKTPA ¥TH 1EPexo, bl AT copuio Jlaiivana, b BEIUMOI — cepuio bannumepa. B Hidpakpacuoi
— cepuny TMamena. Hawbonsuiclt yacTore KBanTa B BHIHMOM 00TAcTH CICKTPAa COOTBCTCTEYET

nepexo

Yn=4—n=23
2)n=3—>n=2
IHIn=5—n=2
yn=5—n=1

11. B reopun Bopa paguyc n-oif Kpyropoil opOHTE 31eKTPOHA B aTOMEe BOAOPOIA BEIPAXKAETCS

N = . - 2
depes paiHyc Neppoil opOHTHI Qopmytoi: ¥, =1 - . Onpejemnrte, Kak H3MeHAETCA
KHHETHYECKAN SHEPTHA WICKTPOIIA IPH MIEPeXoIc ¢ TPeTLeil opOHTEL HA IEPBYIO.
1) yeennurBaeTes B 9 pas 4) yMennInacTes B 3 paia
2) yMmeHRIIaeTCH B 9 pas 5) He MeHAeTCH



3) veenwyHBacTed & 3 pasa
12, Onwrrst Jlesuceona n [lxepmepa 1o AH(PAKIAA I3 KPHCTATIAK:
1) HOBBOIHIR ONPEIEIHTE PAIMEPE] A11Pa;
2) DOATREIMIN KBAHTORYKY HPHPOLY HAIYHEHHA]
3) DOATEEPIMIA HTHIHE ROJIHORRIX CROACTR ¥V MIEKTPOHOR;
4) IOITBEPININ THIOTE3Y O JHCKPETHOM CHEKTPE 3HEPIHH JNEKTPOHOR B ATOMAX.
13. CpaBHHTE ITHHY BOJHEL 0 bpofina A 7 AU liaphka smaccoid m =02 1 1 nporoHa Maccol
o
m = 1,67 10 k1, HIMSIOIMHX OMIMHAKOBEIE CEOPOCTH,
1) 6,57-10°% 2) 8,35.10°% 3)6,57-10% 4) 8,35-10°%,

Peiimunz-konmpo.n N2
1. Tunoresa jae  bpolna. DRCOCPHMCHTANLHOC MNOITECPAICHHE BONHOBLIX CBOMHCTE
MHK[J[‘.I'-IHC'['HII,.

2. COOTHOIEHHE HEONPE/IEIEHHOCTE.

3. Bonnorpas yHEKINA, 2 CROACTEE W CTATHCTHYECKHH CMBICIIL

4. lecranmonapHoe vparrerne [peaunrepa. Craumonaproe ypasHene Hlpeaunrepa.

3. YacTHOA B MOTEHIHAIRHOR AME.

6. llpoxoxmeHue 4acTHIEL “epes TNOTEHIMANLHRIA  Oaphep. KRAHTOBRIA rapvOHHYECKHRA

OCLIUTITIATOP.
7. Ypapunemme Hlpenmurepa 478 3NeKTpoHAa BoarosMe ROAOPOJAN. [iharHog, opOuT@ibHOE W
MAariMTIIoC KBANTOBLIC YHCIA.

8. Kpanropanac JHeprHH DIEKTPOHA B aToMe Bogopoaa. CIeKTp aToMa BOI0pPoad.

1. CraumonmapupiM ypapHemmeM lllpegunrepa nas 371eKTpoHA B BOJOPOIONOANOHOM aToMe
ABJIHCTCH YPABICHHE

1
2

R A

dx R

Coa o 2mf | Ze' )

v+l gy —— 2 =0
e dae, 1)
A, 1 ar ah

3 V]W+%| f o, Iw-_[)
fi . A

FARTE 2m

:I‘\- l_lt-l"+ﬁ—:Ei_,|!-"’—ﬂ

2. Ecni w — (hyHKIHA HMeeT BHJI, YKA3AHHBIH HA PHCYHKE, TO BEPOATHOCTE ODIIAPYIKHTL

L. L
JICKTPOII 114 VUACTEE 3 < X <— PAaBHA

e

¢ 4 b %,
2 Y
3
DA

3. B kakoMm coyyae sHepreTHYeCKHH CnekTp MIeKTPOIa CIUIomnoi?

<
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1) 3EKTPOH B HIOTEHIMA LHOH ame wupunoii 10717 M

2) 3NEKTPOH B aTOME

3) 3NMEKTPOH B MOJIEKYIIE BOjIOPO/IA

4) ceODOIHKIA AEKTPOH.
4. MakcHMaTpHOEe 3HAUEHHE NPOEKUMH MOMEHTa HMOYIbCa 3NEKTPOHA, Haxopmmerocs s [-
COCTOAINH, 114 ANPARICIHE BICIIHCTO MATHHTHOTO IO PABHO

1A, 2020y 33k, 44k,
5. CrONIBKO pa3iiiYILIX COCTOAINH MOMKCT HMCTEL DICKTPON ¢ TTABILIM KBAlTOBLIM YHCIIOM 11
47

1) 15; 2y 48; 332, 4)54.
. OnNpefentTh aTOM, ¥ KOTOPOIO B OCHOBHOM COCTOAHHMH 3anoinedel K. L M —cion m s N -
CIIOE PACTIONOAKEHR! 7 A TEKTPOHOR.

1NClL 2)Ge; 3)Br; 4T
7. 14 HYKI0HOE BEpPHBIMH ABIAKTCA CIASIYHIIHE YTREDH, IEHHA

1) mpotoir 0b1aTacT 3apagoM, pABHEIM e’

2) ciiiH Hell TpOHA MEHBLIE CITHHA [IPOTOHA;

3} MACChL HYKIOHOR I[PHH'['H‘-IECI{H IHHAKOBEL
B. Uem meHksne Z-}HEPI'HH CHAIH H,il,Pﬂ.. TeM

1) Boakime v Hero jederr Mace:

2} MEHRTITYHY Pﬂﬁﬂ'l‘}' HY W HY COBENITHTh, YOk PAVIENHTR ¥ HADMY Ha A HLHLIC
HYKJIOHET,

3) DOIRINE FHEPIMH BRUIEITATCH IPH PACTIALE FIOI0 #)1PA HA 0TI RHRIE HY KIOHBL;

4) MEHBIIE M0 IHEPTHA NOKOH;

5) MEHBINZ 3HEPTHH BRIASTHTCA B PEAKIHH TEPMOAIEPHOrD CHHTE3A 3TOrO sjpa
IPYTHMH AApaMu,
9. llpn o-pacoane

1) 3apan anpa He H3MEHHTCS, Macca Sapa YMeHbUIaeTes Ha 4 a.e.M.;

2) 3ap4ad Aopa VMEHBIIASTCA Ha 2¢, Macca Sapa YMeHeIaeTea Ha 4 a.e.nd.;

3) 3apad Anpa YMEHBIIASTCH Ha 2e, Macea fpa He MEHAeTCH,;

4) 3apa1 anpa yMeHbIIAeTCA Ha de, Macca Anpa YMEHBIIASTCA Ha 2 a.e.M.
10. Kakag mond palHOAKTHBHBIX aTOMOB OCTAHETCS HE pacHapBlUeHCs Yepes HHISPBAI BPEMEHH,
paBHBIH OBYM DCpHOTAM IIOTYpaciaia

S50%: 67% 33% T5% 25% "
11. Cronpko o- H - pacnagos JOTEHO DPOH3OHTH, YTOOH HeCTAOMIBRHEIH H3IOTOO aMEepHITHA
! A mpeBpaTIICA B CTAGILIBHELL H30TOM BUCMYTA oy 31 7
53 PCeBp YTa g3

8am4p 3) 6aulp

2)9an3p - A Taulp
12, Hjipo asoma l.fN AAXBATHIO (¥ -HACTHOY (jﬂe} H HCIYCTHIIO TIPOTOIL. AP0 Kakoro dIeMelTa
obpazoranock?

DYE Yo BUYF HYo SHUN
13. Anpo Gepunmus | fe, mormoTe aeiitpon |/ , mpespamaercs B supo Hopa & . Kakas
HACTHIA LIPH 3TOM BBIOpAckIBacTCA?

lip 2in o 4) e 5) HCIIYCKARTCS ¥ -KBAHT
14. B mopsake BO3PACTAHMA  WHTEHCHEHOCTH  (PYHIAMEHTANRHEIE  B3AHMOJMEHCTEMH
PACTIONATARDTCA CAEAYHIIHM 00pa3oM

1) 3aeKTpOMarHuTHOR, C1aboe, IPARHTAIIHOHHOE, CHIRHOE;
2) craboe, CHILHOE, TPABMTAIIMOHHOE, MEKTPOMATHHTHOS,
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3) DICKTPOMATITHTIION, TPABMTAHOINIOS, CTaboe, CHILIIO,
4) rpaBuTanHoINIoe, ciaboe, SNCKTPOMATITHTIIOT, CHIIBHOC.

Peamunz-ronmpoans Aed

1. OpOuTanbHE 1 MATHATHRI MOMEHT 31ekTpoHa, CoOCTEEHHEIR MeXaHIIECKHH MOMEHT

HMITYIBCA WIRKTPOHE (CcOnH), CHMHOEBIE MarHHTHEIL MOMEHT 31eKTpoHa. COHHOROE H
MATHHTHOE COHHOBOE KBAHTOBRIE uHcaa, OnwiT Lltepna u |'epraxa.

2. llpummn sanpera [layvm. leprogngeckad cacteMa sneMentos. llpasmno othopa.
3. llornomenue, coNTaNIOe H HITYIHPOBANIIO: H3Tydciue, Jlateprl.
4. KrnaccHueckas TcopHd TennoeMiocTH. 3akoH Jliononra ® lIth. Keawrosas  Teopud
TeniioeMEocTH DHHnTena. TeMneparypa JAHMTeHHA.
5. Teopua rennoemkocry Jedas. Monens Jledas. @onone. Temneparypa Jlebas.
6. Tlonstne o ksadroeelx cratwerdkax @epmu-Jlupaka v Bose-3Finmreiina. BozoHer W
(hepMHOHBL
7. Pacnpeaenennn @epmu-Tuparxa v boze-Finmmeina, Y poeeHs 1 sHeprus Depan,
8. OOMeHHOe B3aMMONEHCTEHE M NPUPOIA XHMHYECKOH CBA3H, DHEPreTHUSCKHE 30HE B
KpHcTamiax. Pacnpenenesue $IEKTPOHOR 110 3HEPTETHIECKHM 30HAM.
9. Knaccuduranus TRepOEX TeN  Ha  METAMIR, OOIVIPOBOOHHEH M JHMICKTPHKH.
l'eMmepaTypHad 3aBHCHMOCTL MISKTPOOPOBOIHOCTH METALTOB H IIOIVIIPOBOIIIHKOR.
10. CobcTBennas H IPHMCCIAL IPOBOIHMOCTH TOTVIPOLBOIIHEOR, KOITAKT JByX MCTATIOR. P-
n nepexod. lloTviposoINHKOBLIC THOIEL
|1. PamnoakTHBIIOCTE. ANLda-, GeTa- B raMMa-HIyUCIHE. 3aKoILl paTHOAKTHEHOIC PACTIATA.
12. CocTap ¥ XapakTCpHCTHEH aTtoMIloro aapa. Mogems atomnoro aapa. Hefrpuno.
13, Aoepusie canel. Macca W d1Ieprad Ceasd A0pa. BranMocedss Macesl B sHepruu. Jledext mace.
neprud ceA3d. CooTHOMCIIHE MCAETY MOMIOH JICPHrHCH H HMIVIECOM YACTHILEL
[4. Anepuele peaklMH W 3aKolNGl coXpaicnnd. Peakumd genenua #jep. [lennas  peakuus
nenenus. Peakuus cuuTeza arToMHBIX Saep.
15. Buaw Bzaumoneficrsni. Teopus JIupaka no uurepnperanms Bakyyma. CTonkHoBeHHE M
pacmag dacTHO. YacTHURI ®H  aHTH4YacTHOEL KocMudcckde nayad. [lpespamends w
knaccHpurams snemeHTapHuX yactuil. Kerapkn.

1. CFE,‘[& HAZBIBALTCH AKTH I-'I-H['lﬁ, ECJIH (OH:

1) DOTHOCTRIO MOMOIIAST MAALHINES HA Hee W TYUSHHE;

2) NOTHOCTRK PACCEHBAST NAARIIEE HA HEE HATYUEHHE,

d';} }"CH.‘H‘TRL’LET ITETARMIEE Hid HEE H."L'J}"‘lE.‘HHE.
2. CHCTeMa HAKA'TKH JIA3epa IO3ROIAST

1) cO3IaTE HHESPCHYED HACENEHHOCTE B AKTHEHOH cpene;

2) BEI3EATE BEIHYAICHHOS H3MVISHHE (POTOHOR;

3) o0eCIe N TE BEICOKYID KOTEPEHTHOCTE MA3EPHOTD HIMVICIHA.
3. PaccMmoTpHM IBa KBAaNTOBLIX COCTOANHA, B KOTOPLIX [AXOJHTCH CHCTEMA ATOMOR,
JHCPTHAMM E7 W E7, npHuesM £7 > K. CHcTeMa O¥IET NaxXoJHTECH B COCTOAHMM C WHBEPCHO
HACE/IEHHOCTRIY, €CIIH YHCo aroMos N ¢ snepruei £) Oyvier

l) pagno uncny aroMos Na ¢ onepruei £3;

2) MeHRILE, Yem N

3) Goasine, yem Na,
4, [Tpunanmn Iaynw crnpapeine

1) Ans BCex TOWASCTREHHBIX YaCTHII KREAHTOROMEXAHHYECKOH CHCTEMEI,

2) A7s CHCTEMEI TOKISCTBEHHEIX D030HOE;

3) AnA CHCTEME TOAISCTBEHHEIX (epMHOHOE.

10
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5. Jlenenue 4acTu 11a DO30ILT € HCPMIOILI OIPEICIIeTCA

]j TONRKO VITABHEBIM KBAHTOBLIM YHCITOM M,

2) TOURKO OPOHTAIBHBEIM KBAITTORBIM YHCTIOM /;

3) COHHOBRIM KBAHTORRIM YHCIIOM Mg

4) DpﬁHTaﬂ.thl.M E HMANHHTHRIM B KBAHTOBRIMH YHCITAMH.
6. 3aBHCHMOCTE MOIAPHOH TeToeMKOCTH iy XHMHYECKM  HPOCTBRIX  TBEPABX TCO  OT
TCMIOCPATYPEI IPeIcTaBIeHa Ha rpaduke

Cha Cra 4 Ch Cra
& Y
3R 3R 3R {-----
3R
2 T 0 T 0 T
1} 2) 3) 4)

7. TenmoeMKoCTh cHeTemMBr, coctosied ns N = 107 KIaccHueckux TpexMepIbIX IC3ABHCHMEIX
TApMOHHYSCKHX OCHHANATOPOR npu Temueparype T = 300 K, pasna
) 414 T/l 2y 4,14 JIw/K; 3) 1242 ]I/ 4) 41.4 kJT/K.

8. Jebail momyIuT TEOPeTHHECKYI) 31BHCHMOCTE MOJIPHO TelL10eMKOCTH Cy OT TCMIICPaTyYPHI,
paccMaTpHBad KPHCTAITHYECKYHY PEINETKY KaK

1) CHCTEMY HER3aHMOIEHACTEVIONIHX HaCTHIL, COBEPIIAKIIMX TEIUIOBEIC KONcOAHHA ©
pasTHYHBEIMH YacTOTAMH,

2) CHCTEMY CEBAZAHHEIX UACTHIL COREPINAKIIMX TEILIOBLE KoneDaHus ¢ 0IMHAKOBBIMH
qacTOTaMH;

3) CHCTEMY CEA3aHHEIX YACTHII, CORSPITAKIINX TEILIOBRIE KoNeDaHHH ¢ patiiHYHBIMH
HACTOTAMH;

4) ¢cHCTCMY IICB3AHMOICHCTBVIOIIMX 'IACTHIL, COREPINAKIIMX TelLIOBRE KooeDanud ¢
OJIHHAKOBLRIMHA YACTOTAMH.
0. Banewnrias 30Ha COOCTRCINLIX TOTYTIPOBOIIIHKOB

1) HACTHHHO 3AHATA UK TPOHAMH;

2} IHUITHOC TERY SAHATA 'J.'lCIC‘]'}']GHHMH;

3) nepexpeiBaercs co ceobOANOH 30110 BO30YKICHHLIX JICPIHIH.
10. C yRenMueHHEM TeMIIEPATY PRI K TPOIPOBOIHOCTE TOTYIIPOBOIIHKOB

1) YRENMHYHBAETCH, 2) yMeHbLIARTCH; 3) 11e MElHETCH.
11. B 0B1acTi HH3KHMX TEMIEPATYD ¥ HOAYIPOBOJIHHKOE PeodIagacT

1) ARIpOUHAS DPOROAHMOCTE, 3) AEKTPOHHAH HPOBOIHMOCTE;

2) cofcTBeHHAS IPOROIUMOCTE;  4) NPHMECHAS NPOBOIIMMOCTh.
12. Peakiua 4 — e +V, +V, HE MOKET HITH W3-34 HADYIIEHUA 34KOHA COXPAHEHHH

1} CIHMHOROTD MOMEHTA HMITY.IBCA;
2) TeNTOHHOTO 3apsiaa;
11
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12.

TMpoMexy ToHAH 4TTCCTRITHA 110 HTOTAM 0CROCHHA THCITHILTHILI
Bonpocel k 3k3aMeny

Tewionoe wayyenne. Pasnosecnoe waiyuenne, XapakTepuerHky TEIN0BOT) Wy HEHHS.
AfconiTHe HepHoe Teno. 3akod Kupxroda. 3akorw Credana-Gonkimana 1 Buna.
Pacupegeiende sHepruy Bocnerrpe afco/uoTHo wepHoro Tena, Dopmyia Psnea-xuuca.
YarTpaduoneToran kaTacTpoda.
Kranrosas runoresa v dopey.aa Thiansa
BremHni poroanesTprueckuii sdert W ero 3akorel. DoTOHEL
Sipdrert KomnTona B ero Teopia.
Mousenn aroma Pesepdiopaa. Tocryvaars Bopa, Atom sosopona,
I'unmoresa ae bpoilina. DrCNepHMEHTANBHOS NOATEEPAIEHHE BOMHOBLIX CBOHCTE  MHKPOYACTHL,
Coornowenye Heonpeiene o e,

. Bonnoran gyikuua, ec croficTRA W CTATHCTHUECKHIT CMEICT.

. HectaunoHapuoe vpasrenue Lpeannrepa. Ctaunonapuoe ypasuenne Ipeannrepa.

cHaernua B noreHuMansiof aMe,

. TMpoxoxaeHHe YacTHITR Mepes NoTeHUHANEHEN Oapbep. KEaHTOBEI rapMOHHYECKHH OCLM A TOP.

. ¥papuenue Lpegunrepa o0d onextpodd B atoMe soaoposa. ThasHoe, opduTanbHoe W MarHWTHOS

KBAHTORRIC YHCIIA.

. Upﬁn‘rzmbumﬁ H MAIHHTULIE MOMENT AICKTPOHA, CoBCTRCHHRI MeXAHHYECKWH MOMEHT WMV IIBCA

aekrpora (cimn), CIAHORRIA MarHUTHRIT MOMEHT anekTpoHa. CNWHOBOE W MACHWTHOE CIMHOBOC
KEAHTOERE Mucaa. Onwit LTepHa 1 epnaxa.
[ Iprauun sanpeta | lavnn, Heppoangeccas cuerema aementos, Tpasiio orhopa.
Kmaccwueckad TeOpHA TemaneMiEocTH. 3akod Jrononra W Lth, KBanmopad TeopHa TeLLIGEMEOSTH
Dinwreina. Temneparypa Zfuwreiina, Teopus rennoeveocTd Jeban.

Colerpeimg 1 IpuMecas IPosGTHIMOCTH TICTYIPOROTHHKOE. [KoHTakT Agyx MeTainoe. Pn nepexon,
oMy poROTHHKORETE TTHOTHI

PanuoakTHEHOC T, Adibdia-, GeTi- M FAMMa- MY HSHAE, 3aR0OHRI PATHOAKTHEHOTO AChafa.

. CocTan i XapakTCpHCTHRH aTonvHOTO apa. Moneaw atomporo aapa. Heffrpuao,
. Haepurie cunel. Macca M sHepria ceazd anpa. Branmocesss macesl M oneprid. Jedekt yace, Duepris

ceazd. CooTHOIEHHE MEACLY nooi UIlL‘]:I‘I'HQﬁ H WM IBCOM HACTHILRL.

. H,.[C;’}HHC PeaKTIHH | 3AROHEI COXPAHEHHA. Peawxiia nenenua ALED. Uennaa PEICILA ECIHA, Peakima

CHHTEZA aTOMHBIX AOEP.

CAMOCTOATE/IBHAH PABOTA CTYAEHTOB

NMPHMEPHBIE TEMbI PEPEPATHBHBIX PABOT

Ofmas reopus OTHOCHTCTEHGCTH H KOCMOTOTHA.

lHonarue o hvHIAMBUTAILIOM IPABHTALMGHNOM B3AHMONESHCTEHI.
Leawie RAPIHEH, HeliTPOHHBIE 38306 H YEPHBIE QbLIPLI

Pacwmpenne Beecnenuod # peiyETORGE 3MEKTPOMATHHTHOS HAIVYEHHE,
Konmemma ropaiero boneworo Bipeisa.

Bo3HHKHORCHWE TANAKTHE W 3Be30. CHHTE? XNHMHHECKHX JIEMELTOE B 3HCIIAN,
TeMHaA MATEPHA M TeMIAHR JICPIH,

Benukoe obkeTHHERS HYHIAMEHTATBHBIX BIAMMOLSHCTEHIL
Cyvnepolbe lMIEHHE K TCOPHS CTPYH,

CTaHpapTHas MOIENE WIEMELTAPHBLIX YACTHLL
CoRpEMEHHRIE BRTATE HA CTPOEHHE MEMEHTAPHLIX YACTHLL

Meroiubl perdeTpanMy AICMeHTAPHEY YACTHIL

AHTHMHP. AHTHESIIECTED M &0 CROHCTRE,

[4. CrepXTeKyYLCTh H CREPXTIPOROIHMOCTS.

TyHHENHPOBAHKE B TEEPALIX TE/ 18X H TYHHCTEHBIH MHKPOCKOM.
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7. Y4ELHO-METOAHYECKOE H HHOOPMAITHOHHOE OBECTTEYEHHE
AHCHHATLTAILI @HIHKA

F.i.:l OQUHUOHHGAH JIH1 EPET I'}"I'}Fl:

1. Duzuka : METoMYECKHE VEASAHWA ATA DOOTOTOBKH CTYICHTOB K TecTHpopamuio / A. @,
Mk [ ap] ; BraguMuEpckHd rocyJapCTBCHHLIH VHHBCPCHTET HMEHH AJIeKcaHapa
I'puropeeenda 1 Hukonad | paropresida Cronetorx (Bnl'Y), Kadenpa obmeit 1 npuxiaanoi
thuznkn . — Buajgumup @ Bragusupekuid rocyIapeThennii VIHBCPCHTCT HMCHA AJIEKcaHapa
I'puropeeenda w Huxonas l'pmropresmda Ctometoserx (Bal'y), 2013 . — 243 ¢ mn. —
Mmeercd anekTponnad seperd .— bubnuorp.: c. 242

HMspanue ma ap. mocutene: OHIEKA | DICKTPOHHBIH pecype] @ MeTOIHISCKHE YKA3AHHH /LI
OOITOTOBEH CTYICHTOE K TecTupobaduiy [/ A, @ Tankud (v ap.] ;. BoaaaumMapckHii

2. TIpoxomera, Hanewna Cepreesna. CHopuuk 3anad no Q}H'E.HKC { H. C. llporoimesa ;
BiigjiuMupekmi rocyJapeTheIIBH - YOHBCPpCHTET (Bal'yY) . Han, 2-e, wcop. u gon,. —
Bragemup : BragpMupckEE rocyIapcTReHHBE vHMRepouTer (Bal'd), 2010 — 65 c. —
MueeTca a1exTponnas sepeka  — bubnworp.: . 64,

ISBN 978-5-9984-0043-8.

Hananwe wa jp. nocwrene: COopuuk sanad no duimke [Dmekrponpeni peevpe] / 1L C.
Mporkomesa [ BUajinMHPCKHEA rocyaapeTeelilsii yousepcuteT (BalVY) — Bmagumup, 2010 —
ISBN 978-5-9984-0043-8.

3. HKapenora, Ceetnana Buxkroporra. @uimka TeEpIOIO Telld @ METOIHYECKHE YKAasalHd K
naboparopueiv padboram no guznke [ C. B, Mapenopsa, H. C. llpokomesa, L. J1. Hlamanckas |
BrnamuMeEpekdil rocvaapeTeeHHR vEmBepeuTeT (Bal™V), Kadeapa dmzmaxmn v npuknaiHoi
MareMaTHiH ; nog ped. C. B. XKapenoroit — Baanumup © Braguvupekuil rocyjaperseH sl
yHueepcuTeT (Bal'¥), 2000 — 39 ¢ @ wn, rmabn. — Msmeeres aexrponias sepeHd —
Bubamorp.: ¢. 35,

0) JononHHuTenbEHAA THTEPATYPA (MO BRIDOPY H DEKOMEH]IAIMAM JIEKTODA)

1. Carenres H.B. Kype obuel $uznkn : yucbioe mocodue mmg sryzes: B 3 1./ M. B.
Capences. — 7-¢ w3, crepeotan. — ClLIG.: Mams, 2007 — (Jlyumme kKmaccHueckHe
vuebuukn) (Knaccrueckas yueBnan aureparypa no Qmsmke) (YueDHukn juis By305.
CrnenmnansHag nutepatypa). — ISBN 978-5-8114-0629-6.

[

Tpodmmosa, Tancus Mpanopna. dusnka : yv9edHHK I8 BRICIIETO NpodecCHOHATEHOTO
oOpazopanua mo TexHHueckuM Hanpapnesmsm /[ T. M. Tpodmmoeps .— Mockea
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Aragemma, 2012 — 316 c. @ w1, tabn. — (Beicmee npodeccHotaibHOE 0DPAIOBAHHE)
(bakataspuar) .— Lpemy. vraz.: ¢, 302-310 — ISBN 978-5-7695-7967-7

B) HHTEPHET-PECYPCHI
1) AKTD (Kypran Texuuueckoit ¢uziakm). DnexkTporHas eepensa hitp:/journals.ioffe. ru/jttf
Henoaeszoeanie patHOODPATHEIX YHeOHBIX MATEPHAIOR HOJIYYEHHRIX W3 CafiTOR HHTEPHETA

nocpeacTBoM nporpaMMisl WinDjVie u Apyrux nporpavm.

8. MATEPHA/IbLHO-TEXHHYECKOE OBECNEUYEHHE JUCITHTLTHHBI
PH3IHKA
JIeKnMOHHRIE AYAMTOPHH OCHAINEHK JIOCKAMH (U1 MapKepa HIH MENa), PKpaHoM 1
HPOEKIHOHHBIX CHCTEM, UpoexTopoM W HoyTOvkom  (B-3, 422-3, 425-3). Avautopusa 0714
_'JEI'E_I'UPH'I'{}PH blX HAHHTHHA, OCHANIEHHAH COBDEMEHHRIMHA - NEPCOHATRHRMHE - KOMIOBHITEDEAMIM,
UG'I:E,U.HHEHHHMH B JIKGIbHYHY BRIMHCIIHTENRHYHY CETE H YKOMITIEKTORIHHEIMHA HEOﬁXD}[]‘TMT—JM
CHCTCMIILIM H IMPHENAMNEIM IPOrPaMMHEIM obecriededneM (419-3). JTaboparopii MeXaHHKH H
Monekymapuod  ¢u3ukn(428,429) anexrpomarnetiamal425,4260) ontukn(422.424),  dhuavku

Teepooro Tena (430-3, 431-3).
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Pafiodas npoIpavMa cocramicHa B cooTeeTCTBHH ¢ Tpebopammama @I'OC BO o

Hanpasiendo 12.03.01 IlpadopocTpoenHe

Pabouyio mporpaMMy cocTarHia

PerieHsenT: @/ e Jgiﬁ%# A 10 .
gosenm Lag. L I, £ D~

[lporpammMa oaodpeHa Ha sacenaHu kadenpsl «O0mas u Hpmuamlaﬂ (pHIMKA» TIPOTOKOT

ﬂ%ﬂﬂur ‘fﬁg‘-"‘&ZUI&_

/
ol

3an. kadenpoi Hopoxkor B.B.

Pabouas nporpamMma paceMmorpeda Mo 0/00peHa’ Ha Jaceianni  y4edIo-MeTo HYCCKOH
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Padomuasa nporpaMma onoOpeHd Ha

TTporokon sace/laHus Kade, (pe No

JHCT mepeyTRep:RIeHHA
paboueil mporpaMMLI JHCOHILTHNLL (PH3HKA

o¥r

_ yuedHRI 101

oA

3apenyromuii kadeapoii

yuUeHHLI rog

Pabouas mporpamsa ogodpeiia ma

oT

roma

IlpoTokon 3aceganua Kadeapsr Ne

3apcavionini kadeapoit

Padovas nporpaMma oo0peHd Ha

yuelHBI 101

Iporokon sacenaims kadenprr Ne

oT

roga

FaBe/lYHMA ka1 poi

Pabouas nporpamma oo0peHa Ha

TTporokoun zacejanny kahe;pel N

oT

yuehHRIH 1o
roaa

Jarenyrioumil kadenpoit

PaGouas nporpamya o00peHa Ha_

4|

yueOHBIH 1o

roJ1a

ITporokoun 3acenanna kadwepel No

Sarenyronnii kadepoi

PabGouas nporpavmMa onodpera Ha

[TpoTokodn 3ace/ianns Kahes et No_

3apenyrommii kadeapoi

Pabouas nporpaMMa ogodpena 1a

B

_yuelHRI#A roj

oA

vucOITLIil rog

llpoTokon 3aceganna Kadeapr Ne

0T

romaa

3apcaviouHi kadeapoit
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