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1. OEJH OCBOEHHSA JUCIUITIUHBI

Lene ocBoenus qucuIIHHbl «Pu3nkay sBiseTcs obecneyenne Gy IyIero CrennatucTa
HayuyHOH Quinueckoii 6a3of, Ha KOTOpOHl B BBICIICH TEXHHYECKOH INKOJIE CTPOUTCH
oOlLIeHHIKEHEpHas M CHeluanbHas moarotoBka. [locienoBarensHoe wu3yueHHe (QH3MKH
BbIpa0AThIBAET CNEUM(DUUECKHH METOJ MBIIUIEHHs, (H3MYECKY) HHTYHIHIO, KOTOpBIE
OKa3bIBAIOTCS BEChMa IUIOJOTBOPHEIMH H B Jpyrux HaykaxX. CHelMaIucTBl, MONYYHBIIHE
IIMPOKOEe (PH3MKO-MaTeMaTHUeckoe 00pa3zoBaHHe, MOTYT CaMOCTOSTENLHO OCBAMBATh HOBBIE
TEXHUYECKUE HAIPABICHN, YCIIENIHO pad0oTaTk B HUX, JIETKO MEPEXOJHTH OT PEIIEHHS OIHHX
331a4 K APYTHM, UCKATh HECTAHJAPTHBIE H HETPANUIIMOHHBIE IIYTH, YTO OCOOEHHO BaXKHO IS
po(eCCHOHANLHON MOGHIPHOCTH CIIEHHANICTOB B YCIOBUSAX YCKOPEHHOTO pa3BHTHS
TEXHHKH.
3anaqu:
® _ TEOpeTHYEeCKas IOArOTOBKA B 00IMacTW (QM3MKH, IO3BONIONIAsS OYIYIIHM HH)KEHEpPaM

OPHEHTHUPOBATLCSA B MOTOKE HAYYHOH M TEXHHYECKOH HH(pOpManuu U obecreddBaroias
MM BO3MOXKHOCTL HCIIOJIB30BAHHS HOBBIX (PM3MYECKMX NPHHIHIIOB B TeX 00JIACTX, B
KOTOPBIX OHH CIIELIHATH3UPYIOTCS,

e (opMupOBaHHE HAYYHOTO MEIIUICHHS, B YaCTHOCTH NPABHJIBHOTO MOHMMAHHS TPAHHIL
IPUMEHHUMOCTH Pa3/IMYHbIX (PH3HYECKUX IOHATHH, 3aKOHOB, TEOPHI H YMEHHA OLIEHHBATD
CTETICHb JIOCTOBEPHOCTH PE3YIBTATOB, MOTYYEHHBIX C IOMOIIBIO SKCIEPHMEHTATBHBIX HIIH
MAaTEMAaTHYECKHUX METO/IOB HCCIIEIOBAHHUS;

® BLIpAdOTKA TPHEMOB M HABBIKOB PELICHHH KOHKDETHBIX 3amad W3 pasHbIX obmacteil
(H3MKH, TOMOTAIONINX CTYJEHTaM B JaIbHEHIIEM pelaTh HHKeHepHEIE 3aIayi.

® O3HaKOMJIEHHE CTYJEHTOB C COBPEMEHHOM Hay4HOH ammapaTypoH W BBIpabOTKa Y HHX
HAa4YalIbHBIX HABBIKOB IPOBEACHHS OKCIEPUMEHTAIBHBIX HAYYHBIX  HCCIEHOBAHHH
pasIHYHBIX (PU3MYECKUX ABICHUH M OLEHKH ITOrPEITHOCTEN H3AMEPEHHH.

2. MECTO JUCLHHUIIJIMHBI B CTPYKTYPE OIIOII BO

Hucnunmmaa «®Du3mka» oTHOCHTCS K 0a30BOH wacTH Oioka B.l  OCHOBHOM
npodeccuonansHoid  00pasoBaTeNbHON IporpaMMel. V3ydeHue MUCHUIUTMHBI IPOXOTHT BO
BTOPOM cemecTpe. B yuebHoM mane npucsoen Homep b1.5.14.

st yeneniHoro ocBoeHMs Kypca QHM3HKH CTYZEHTaM HeOOXOIMMO 3HATh CIEAYIOIIHE
pazzensl BelcIei MaTeMaTuku: Jluddepennnansaoe ueuancnenue, MHTErpaasHoe HCYHUCIICHHE,
AHanuTHyecKas TeOMETpHs M JuHeHHasd amreOpa, Psmel, DieMeHTHI BEKTOPHOIO aHAIH3a,
OyHKIHMH KOMIUICKCHOTO IepeMeHHoro, JuddepeHIuansable ypaBHeHNS, DIEMEHTH TEOPHH
BEPOSATHOCTEH M MaTEMaTHUYECKOH CTATHCTHKH.

3. IIJIAHUPYEMBIE PE3YJIBTATBI OBYYEHMS IO JTUCHUILIUMHE

[Tnanupyembie pesynbTarsl OOYYeHMs IO MUCLUIUIHHE, COOTHECEHHBIE C IUIAHMPYEMBIMH
pesynsraramu ocBoerus OITOTT

Koa dopmupyembix YpoBeHb OCROEHUS [Tnanupyemsle pe3ynbTaThl 00y4eHHS MO
KOMIETeHIHH KOMIIETeHLIHH JHUCLIMIUIMHE XapaKTepH3YOIIHe 3Tarlbl
thopMHPOBaHUA KOMIETEHLMH ([I0Ka3aTen
___ OCBOEHHS KOMTIETCHIIHH)
1 2 3
OIIK-7 Cnocofen YacTuuHoe 3HaeT 3aKOHBl M NPUHLMIMBI €CTECTBEHHOHAYUHBIX
MPUMEHATE 3HaHMA OCBOEHHE JUCLIMIUIHH, METOAbl MaTeMaTHYEeCKOr0 aHauuza W
MaTeMaTHKH, (HU3UKH U MOJIe/IMPOBAHHU.
€CTEeCTBO3HAHHA, XUMHH H YMeeT MpoBOJHTE IKCIIEPUMEHTEI 110 ONPEIEIEHHIO
MaTepHaTOBEICHHS, (HU3HKO-XMMHUYECKHX CBOICTB HEOPraHHUECKHX U
TEOPHHM  YMpPaBIEHHS U OpraHHYecKHX BELIeCTB
MH(POPMaLIHOHHBIE Baapeer MPUKJIaJIHBIMU NporpaMMaMH 2
TEXHOJIOTHH B Cpe/ICTBAMH aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHMS
WHHOBALMOHHOH NpH PELIEHHH HHKEHEPHBIX 3aJa4
JIEATENbHOCTH.




4. OBBEM U CTPYKTYPA JUCHHIIJIMHBI

TpynoeMKoCTb TUCIUILIHHEL COCTABNACT 4 3ayeTHBIX eIUHMII, 144 4acos
Buns! yuebHoii
paboTsl, BKITIOUAs
CAMOCTOATEIbHYIO
pabdoTy CTYI@HTOB s ——
o H TPYJOEMKOCTh (B yueBHOM - p -
§' HATER) padoTsl, o
= 5 - . KOHTPOJIA
Ne Haunmenosanue tem w/uu 2 3 = = YCIIEBAaEMOCTH,
/m a3/eJ10B/TeM AMCUHILIHHBI = = £l 5 FPHMEHEHHCEM dopma
& 7 3 5 o HHTEPAKTHBHBI .
S < | ® = MPOMEKYTOYHOI
5 = X METOJIOB
T =1 = o | © 0 aTTecTalul
= = 3 | & | (Buacax/%)
5 g = ] (no cemecmpam)
= T £
E|§
= a.
3 o
= |8
=
| KBanToBas npupona u3myyeHus 2 |14 4 - 16 | 14 4/25% -
2 OneMeHTbl KBaHTOBOM MexXaHumku M | 2 | 5-12 8 - 12 | 20 PeitTunr-
aTOMHOI $U3UKH 8§/40% KoHTpons Nel
3 DUIeMEHTbI (PU3UKM TBEPIOTO TeJia 2 | 13-16 | 4 - 8 | 10 Peiitunr-
4/33,3% KOHTpPOJIb Ne2
4 DNeMeHTHI ¢usukn  Agpa w2 [ 17-18 |2 - - | 10 PeiiTunr-
JNEMEHTAPHBIX YaCTHIL 2/100% KOHTPOIb Ne3
Hannuwe B qucunnnune KI/KP Her
Hroro no nucuuninne 2 i 18 1 18 I - I 36 I 54 ' 18/33% Axzamen(364)

Copep:kanne JIEKIMOHHBIX 3AHATHHN 110 AMCIHILTHHE

Pasznen 1. KpanroBas npupoaa usiydyenus
Tema 1. TennoBoe uznmyyenue.
Conepxanue Tempr: Onpe/iesieHUe TEINIOBOTO H3IyYeHHs, OCHOBHBIC XapaKTePHCTHKH
TEILIOBOTO U3JIy4EHHs, 3aKOHBI TEIIIOBOTO H3ITyICHHUS.
Tema 2. KBanrToBas npupojia ceera.
Conepxanne tembl: KpanTomas rumoresa IlnaHka, KBAaHTOBas NPHPONA H3IyUCHHS,
(oTtonrl, naBnenue ceera, GoToddhdexr.
Paznen 2. DiieMeHTHI KBAHTOBOIT MEXAHNKH M ATOMHOI (PIB3HKH

Tema 1. Crpoenue aToma.

Coneprkanye TeMbl: MOJENH aTOMa, [IOCTYJIaThl Bopa.
Tema 2. BonHoBele cBOCTBA MHKPOUACTHIL.
Coneprkanne TeMmbl: rumoresa je bBpoiind, OKCIEpPUMEHTAIBHBIE MONTBEPIKICHHS
BOJTHOBEIX CBOMCTB, COOTHOIIEHHE HEOTIPEIeIEHHOCTEH.
Tema 3. Ypasuenue Lllpenunrepa.
Conepxanue TeMbl: BEPOSTHOCTHBIN CMBICH BOJH 1€ Bpoifng, BonHOBas (YHKIWS,
HecTanuoHaproe ypasHenue [lpenunrepa.

Tema 4. AToM Bogoposa.

CoJieprkanne TeMBl: aTOM BOZOPOJA 0 TcopuH Bopa, creKTp atoMa.

Pazgen 3. DireMeHTHI GHU3NKH TBEPAOTO TeJIa

Tema 1. TennoeMKocTs TBEPABIX TEL.

Coneprkanue TeMmbl: KIacCHYecKas TEOPHs TEIUIOEMKOCTH, 3akoH JlronoHra u IlTm,
TEOPHSA TCIUIOEMKOCTH DI HINTEHHA, Teopus TernnoeMkocTr Jlebasl.

Tema 2. 3oHHas Teopust TBEPIABIX TEIL.

Copepxanue TeMmbl: KnaccHpMKalUs TBEPABIX TEN MO 3JEKTPOIPOBOAHOCTH, 30HHAS

Teopus, ypoBeHs Oepmu.




Pazgen 4. DeMeHTBI GH3NKH sSIPA U 3JIEMEHTAPHBIX YACTHIL
Tema 1 AToMHOE sipo.
Cozepikanue TeMBI: XapaKTePHCTHKH aTOMHOTO S1Ipa, SACPHBIE CHITBL

Conep:kanne npaKTHYeCKHX/T1a00PATOPHBIX 3aHATHIA IO THCIUNIHHE

Paznen 1. KpanToBas npupoaa usirydeHns

Tema 1. TertoBoe u3nyvenue.

Copepxanue MpakTHYeCKHX/MabOpaTOPHBIX 3aHsTUi: nabopatopHas paGora 6-1
«Omnpenenenne nocrosHuoi Credana - bompiManay.

Tema 2 KBanrtoBas npupojia cBera.

Cozepikanue NpakTHYECKMX/TaOOPAaTOPHBIX 3aHsATHIL: naGopatropHas paGora 6-2
«M3yuenne suemnero hotosahdexTa 1 BaKyyMHBIX (OTOIIEMEHTOBRY.

Pazpen 2. DiieMenThI KBAHTOBOI MeXAHHKH H ATOMHOI (I3HKH

Tema 4. CnexTpanbHble XapakTePHCTHKH.

Cozepxanue mpakTHYECKUX/NaOOPAaTOPHLIX 3aHATHI: mabopatopHas paGota 6-3
«Ornpe/ienenre pe30HaHCHOTO MOTEHIHANA BO36YKIeHUs] aToMa MeTooM Ppanka — I'epuar.

Paznen 3. DiieMenThI PU3MKH TBEpPIOro Tela

Tema 2. 30HHas Teopust TBEPILIX TEIL.

Cozepxanue 1IpaKTHYECKHX/TAOOPATOPHBIX 3aHATHI: JaGopaTopHas paGora 6-6
«M3ydeHue  TemIepaTypHOM  3aBHCHMOCTH  CONPOTHBJIEHHMS  IOJNYIPOBOIHHKOBY,
nabopartopHas pabora 6-7 «U3yueHne BOJIBT-aMIIEPHBIX XapaKTEPUCTUK
TEPMOYYBCTBUTEIBLHBIX COIPOTHBIIEHHIT».

5. OBPA3OBATEJIBHBIE TEXHOJIOT' A
B npemonaBamnn  jwcnumimHEl  «DH3MKA»  HCMONB3YKOTCS — Pa3HOOGpasHbIE
o0pa3oBaTeNbHBIE TEXHONOrMHM KaK TPAAMIMOHHBIE, TAK H C IPUMEHEHHEM AKTUBHEIX ¥
HHTEPAKTUBHBIX METOIOB 00yJYEeHHUSI.
AKTHBHEIEC M MHTE€PAKTHBHEIE METO/IbI 00YUCHHUS:

— JIEKLIMOHHO-CEMHWHApCKas CHCTeMa O0ydeHHS (TpajMI[MOHHBIE JTEKIIHOHHEIE W
n1abopaTopHbIe 3aHATH);

— OOyd4eHye B MalbIX Ipynnax (BHIIOMHEHHE JaGopaTOpPHBIX paGoT B rpynnax u3
JIByX HJIH TPEX YeNOBEK);

— MacTep-KJIacChl (IEMOHCTPALMs Ha JEKIMOHHBIX 3aHATHAX TPHHIMIIOB pacyeTa
3a/1a4 10 Pa3InIHBIM TeMaMm);

— IpPHMCHEHHE MYNbTHMEIUa TEXHONOIMH (NpOBENEHHE JIEKIMOHHBIX H
CEMHHAPCKHUX 3aHATHH C TNPHMEHEHHEM KOMIBIOTEPHBIX IPE3eHTAlMH u
AEMOHCTPALlHOHHBIX POJTHKOB C IOMOIIBIO MPOEKTOPA HIIH KOMIIBIOTEPA);

—  HH(OPMAIHOHHO-KOMMYHHKAI[HOHHBIE TEXHOJIOTHH (npumMeHeHHE
MH(POPMAIMOHHBIX TEXHONOIH U1 MOHHTOpPHHIA TEKYIICH yCIeBaeMOCTH
CTYIEHTOB M KOHTPOJIsi 3HAHHIA).

6. OLEHOYHBIE CPEACTBA JJISI TEKYIIIEI'O KOHTPOJIS
YCIEBAEMOCTH, MNPOMEKYTOYHOM ATTECTALIMHU I10 HTOT'AM
OCBOEHHA JUCHUAIIIIMHBI 1 YYEBHO-METOJUYECKOE
OBECIIEYEHUE CAMOCTOSITEJILHOH PABOTHI CTYJIEHTOB
3aganus K pedTHHr-KoHTpOMI0 Nol
1. Temmeparypa abcomorao ueproro Tena T = 6000 K. Eciu Temmepatypy Tena YMEHBIITHTE B
2 pasa, TO HEpreTHYECKas CBETUMOCTb aGCOJIFOTHO YEPHOr0 Tena
1) ymenbmuTes B4 pasa
2) yBenuuutes B 16 pas
3) yBenuuuTes B 2 pasa
4) ymeHbIIHTCSA B 16 pas



2. Eciiu 1ummna BOJIHEL, COOTBETCTBYIOIAS MAKCUMYMY H3Jly4€HHs yMeHBINHIAch B 4 pa3a, To
TeMIeparypa abCoJIIOTHO YepHOTo Teia

1) yBenuuunacse B 2 pasza

2) yMeHbIIMIACE B 4 paza

3) yBenuumiacek B 4 pasa

4) ymennmnmace B 2 pasza

3. Ecnu 3a4epHEHHYIO IIACTHHKY, Ha KOTOPYIO IaJiaeT CBET, 3AMEHUTh Ha 3epKAaIBbHYIO TOl e
IUIOIIAMH, TO CBETOBOE JaBIICHHE

1) ocranercst HEM3MEHHBIM

2) yMEHBIIUTCS B 2 pasa

3) yBenuuutes B 2 pasza

4. DIIEKTPOH B aToOMe IepeXOQHuT U3 BO30YKIEHHOTO COCTOSHHUS C JHeprueil E| B OCHOBHOE
COCTOsIHHE ¢ dHepruei £o. [Ipu sToM Henmyckaeres gpoton. Macca nenynieHHoro GoTona papHa
E -E, E,~E E-E, By, —E E + E;
2

2

1) ¢ 2) ¢ 3) he 4) he 5 ¢

5. HacroTa magaromero Ha (OTO3NEMEHT H3JTY4YeHHs YMEHBIIAETCS BIBOE. BO CKOTBEKO pa3
HY)XHO H3MCHHTL 3a/IEPXKUBAIOIICE HANPSDKEHHE, €ClIM paboToi BBIXOZA OIEKTPOHA M3
MaTtepHaia (poTodIeMeHTa MOXKHO IpeHebpeyns?

1) yBenuuuts B 2 pasza

2) YMEHBIIUTS B 2 pasza

3) YBETUYHTE B V2 pas

4) yMEHBIIUTH B V2 pas
5) ocraBuTh 6€3 U3MEHEHUH

6. IIpu 3amMeHe OHOro MeTauia APYTHM JUTHHA BOJIHBI, COOTBETCTBYIONIAS KPACHOM IpaHuIe
horoathdexra, ymennimaercs. PaboTa BeIXO/@ VI BTOPOTO METAILIA [0 CPABHEHHIO C pabotoii
BBIXOJIa JJIST IEPBOTO

1) yBenuunnace

2) yMEHBILIHIACH

3) He H3MEHHMITACE

7. OnprTel CTONETOBA MO HCCIIEIOBAHUIO B3AUMO/ICHCTBHS M3TYUICHHS C METAUIAMMA:
1) IO3BONIITH OIIPE/IENIUTE Pa3MEphI A1pa

2) NOATBEPIMITH KBAHTOBYIO TIPUPO/LY H3IIYUEHHUS

3) IOATBEP/IMIIH HATTHYHE BOTHOBBIX CBOHCTB y SNIEKTPOHOR

4) NOATBEP/IMIIA THUIIOTE3Y O JHCKPETHOM CIEKTPE YHEPIHH 3/IEKTPOHOB B aTOMax

8. B adpdpexre Kommnrona poron

1) BHIOMBAET 3NEKTPOH C MOBEPXHOCTH BEIIECTBA

2) mepenaeT MeKTPOHY YacTh SHEPIHH IIPH  YIIPYTOM CTOJIKHOBEHHH
3) mepe/iaeT 3NEKTPOHY YacTh SHEPTHU NIPH HEYIIPYIOM CTOJIKHOBEHHH

9. Onpiter @panka u ['epua 1o HCCIeOBAHUIO 3IEKTPHIECKOTO paspsiia B Iapax pTyTH:
1) mo3BONHIIH OIIPEIeNUTh pasMephl Aapa

2) NOATBEPAMIIN KBAHTOBYIO IIPUPOY U3JIYUEHUS

3) MOATBEPAMIIE HATHYHE BOJHOBBIX CBOMCTB Y DIIEKTPOHOB

4) MOATBEPIUIH THUIIOTE3Y O NUCKPETHOM CIIEKTPE SHEPIHH 3TEKTPOHOB B ATOMAX

10. Hapucyiite cranuoHapHsIe OpOHTHI aromMa BOIOPOJAA corniacHo momenu bopa. Veiosmo
H300pasHTe [EPeXOAbl OJIEKTPOHA C OJHOM CTAIMOHAPHOW OpOUTEI Ha JpYyryio,
COTIPOBOXK/IAIOIINECS H3JIyYeHHEM KBaHTa SHEpruH. B ymprpaduoseroroit obmactu crekxtpa



3TU MEPEXOomdbl NaroT cepuro JlalimaHna, B BUAMMOH — cepuro BaibMmepa, B HH(ppakpacHOi —
ceputo [lamena. Kaxoit mepexom cooTBeTcTByeT HaubGoiplIeH yacTOTe KBAaHTA B BHAHMOIA
obnacTu criekTpa?

3aganus K pefiTHHr-KOHTPoJII0 No2
1. Crannonapueiv ypapHenHeM lllpenunrepa st 51eKTpoHa B BOJOPOIOION06HOM aToMe
SIBJISIETCS] YPaBHEHHE

2
2
1) dx h
2
o EOTR W
’) K2 dnegy
2.2
mo 5 x
V2q1+2—m E— g y=0
2
3) ‘ :

2. Ecim y — QyHKOMS ¥MeeT BHI, yKa3aHHBIH Ha PUCYHKE, TO BEPOSTHOCTH OOHAPYIKHTH

—<Xx<—
3JIEKTPOH Ha y4acTKe 6 2 paBHaA
w A
L 2L
0 £ = L

1) 7
2)%
3)%
5 /5

3. B xaKkoM ciy4yae SHEPreTHUCCKHI CIIEKTp 3I€KTPOHA CILIOIITHOM?
1) 27IeKTPOH B OTeHIMATBHOI sMe mupuHoi 10710 M

2) BIIEKTPOH B aTOMe

3) 2EKTPOH B MOJIEKYJIE BOJIOPO/Ia

4) cBOOOAHEIH SNEKTPOH

4. MakcuMalbHOE 3HAYEHHE MPOEKIIHH MOMEHTa HMIIYJIbCa 3JIEKTPOHA, HAXOIAIETOCSH B f-
COCTOAHHH, Ha HAITPABJICHNE BHEIIHET0 MArHUTHOTO ITOJIST PaBHO

A
2)2h



3)30
4)4h

5. CkonpKO PpasIHnYHBIX COCTOSHHI MOJKET HMETh BHEKTPOH C I'N'ITaBHBIM KBAaHTOBBIM YHUCIIOM 11 =
49

)15

2) 48

3) 32

4) 54

6. OnpenenuTh aToM, Y KOTOPOTO B OCHOBHOM COCTOsHMH 3aronHeHsl K, L, M — ciion u B N —
CJIOE PacIOJIOKEHbI 7 JIIEKTPOHOB.

1) Cl

2) Ge

3)Br

4 Ti

7. Cpena Ha3sIBaeTCA aKTHBHOM, €CIH OHA

1) HONMHOCTEIO MOMIIOMIAET NANAIOIIEE HA HEE U3TydeHUE
2) IONIHOCTBIO PACCEMBAET MANAIONICE HA HEe M3JTydeHHE
3) yeunMBaeT najarolee Ha Hee H3JTydeHHe

8. CrucTeMa HaKauKH| J1a3epa Mo3BOJIIET

1) co31aTh MHBEPCHYIO HACENIEHHOCTE B aKTHBHOM cpese

2) BEI3BATh BEIHY)KICHHOE H3ITy4YeHHE (QOTOHOB

3) o0ecnevnTh BEICOKYIO KOT€PEHTHOCTE JIA3ePHOT0 H3/TydeHHUS

9. PaccMOTpUM /iBa KBAHTOBBIX COCTOSHHS, B KOTOPBIX HAXOMMTCS CHCTEMa aTOMOB, ¢
SHEPrUAME £) u E», npudem £z > E). CucreMa OyaeT HaXOJUThCS B COCTOSHUE C MHBEPCHOI
HaCeJICHHOCTBIO, €CJIM YHCIIO aTOMOB N ¢ sHepruei £1 Oyier

1) paBHO uKcIy aTOMOB N> ¢ 3Hepruei F»;

2) MeHbIIIe, YeM N;;

3) 6onmire, yem Na.

10. Ilpunuun Iaynu copasennus

1) JuIst BeeX TOXKIECTBEHHBIX YACTHI] KBAHTOBOMEXAHHUYECKOH CHCTEMBI
2) JUIs CHCTEMBI TOXKICCTBEHHBIX D030HOB

3) nusl CHCTEMBI TOXKIECTBEHHBIX (hDEPMHOHOB

3ananus K peHTHHr-KOHTpPOoJI0 Ne3
1. Jlyist HyKJIOHOB BEPHBIMH SBIISIOTCS CJICAYIOIINE YTBEPIKICHHS

+
1) mpotoH obnanaeT 3apsiqoM, paBHEIM €
2) CIIHH HelTpOHa MEHBIIIe CIHHA [TPOTOHA
3) Macchl HYKJIOHOB IIPaKTHYECKH OHHAKOBBI

2. YeM MeHBbIIE SHEPrHsl CBSI3H Apa, TEM

1) 6onbiie y Hero nedekt Mace

2) MeHb1Iy10 paboTy HyKHO COBEPIINTE, YTOOBI PasAeNUTh ITO AP0 HA OTAETBHEIC HYKITOHbI
3) Goublile 3HEPTHM BHIICIHUTCS IPH PACIIAE ATOTO SJIpa Ha OTAENbHBIE HYKIOHEI

4) MeHbIlIe ero SHePTHs TOKOs

5) MEHBIIIE 9HEPTHH BBIIETUTCA B PEaKIMH TEPMOSIEPHOTO CHHTE3a 3TOTO SIpa ¢ JPYTHMH
AApaMu

3. Ilpu a-pacnane



1) 3apsn snpa He U3MEHHUTCS, Macca sSpa YMEHbIIAeTCs Ha 4 a.e.M.

2) 3apsn saapa yMeHbIIaeTcs Ha 2e, Macca Spa yMEeHbIIAeTcs Ha 4 a.e.M.
3) 3apsAn a1pa yMEHbIIAeTcs Ha 2e, Macea sij[pa He MEHSIETCs

4) sapsn aapa yMeHbIIaeTcs Ha 4e, Macca si[pa yMeHbIIAeTCs Ha 2 a.€.M.

4. Kaxasi 10715 pailiOaKTHBHBIX aTOMOB OCTAHETCsl He pacmaBIeiics yepes MHTepBal BpEMEHH,
paBHBIA IBYM NepHOIaM Hoiypacnana?

1) 50%

2) 67%

3) 33%

4) 75%

5)25%

5. Ckoneko a- M - pacmagoB JOMKHO IPOU30HTH, YTOOLI HECTAOUIIBHBIA H30TON aMEpPHIHS
241 209 1+

o5 Am IIPEBPATHIICS B CTAOMIBHBIN H30TOI BHCMYyTa 83 Bi 0

1) 8 o u4p

2)9aui3p

36ausP

$H7oul3p

N (5 e
6. Anpo azota zaxpatiiio 4 -uactumy \2 M HCIYCTHJIO NPOTOH. fIpo Kakoro
aJIeMeHTa 00pa3oBanocs?
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7. Slnpo OGepummis 4Be’ nornoTHB geiitpon | * | mpespamaercsa B sapo Gopa S . Kaxas
YaCTULA IIPH 3TOM BRIOpackIBaeTCS?

Dp

2)n

)&

4) e

5) ucmyckaercst 7 -KBaHT

B Pz u —e +Ve+l/#
2 ITHA HE MOXCT HATH H3-3a HAPYLICHHA 3aKOHA COXPaHEHH

1) ciuHOBOrO MOMEHTA HMITYJIBCA
2) NIeNTOHHOTO 3apsna
3) anexTpUYecKoro 3apsia

9. 3aKOHOM COXPaHEHHS JIEKTPHYECKOTO 3aps/ia 3alpeleHa PeaKIus
pH etV Y,

2) n+p—e +v,



"
5y +V, > pte

ylutn>ptp

10. M3 nprBeieHHBIX CXeM B3aHMONPEBPALICH Il JaCTHIl AHHUTHUIIALME COOTBETCTBYET
3 s y+y

2) P —>n+e +v,

3) Koz +x

4) e +e D>y+y

Bonpocsl K 3K3amMeny

i Tennosoe u3myuenue. PaBHOBecHOe m3nydeHwe. XapaKTEPHCTHKH TEILIOBOTO
H3ITy4EHHSI.

2. AbcomiotHo vepHoe Temo. 3akon Kupxroda. 3axon Credana-BombimMana u
3akoH BuHa.

3. Pacnipenenenue sneprun B crnexTpe abcomoTHO yepHoro Tena. dopmyna Pasest-
Jlxunca. YeTpaduoeroBas katactpoda.

4. KBanTopas rumotesa u hopmyna [Tnanka

3. Buemmnnit horoanextpudeckuii 3 ekt U ero 3akoHsl. DOTOHEL

6. S¢dexr Komnrona u ero teopusl.

e Mogzens atoma Pesepdpopaa. [Tocrynarsr Bopa. Atom Bogopoza.

8. ['unotesa e bpoiins. DKcnepHMeHTAIbHOE TTOATBEPIKIEHHE BOTHOBEIX CBOHCTB
MHKPOYACTHII.

B, CoOTHOILTEHHE HEOTIPENEIIEHHOCTEH.

10. Bonnopas pyHxnus, ee cBOCTBA H CTATHCTHYECKHI CMBICIL.

1. Hecranuonaproe ypasuenue Illpenunrepa.

12, Cranuonapsoe ypasaenue Illpenunrepa.

13, Yactuna B IOTeHIMAILHOH sAMeE.

14. IIpoxosk/eHue YacTHIE Yepes MOTEeHIHABHELH 6aphep.

15. KBanTOBBIH rapMOHHYECKHH OCLIILIATOP.

16. Ypasuenne Illpenunrepa mms SJIEKTpOHA B aToMe Bojgopoia. I nasHoe,
OpOHTAILHOE U MArHHTHOE KBAHTOBBIE YHCIIA.

17. KBaHTOBanue SHepruy 31eKTpoHa B atoMe Bomoposaa. CrekTp aTtoma BOJIOpoJA.
[IpaBuno orbopa.

18. OpOuTanbHblii 1 MATHUTHBIH MOMEHT 3JIEKTPOHA.

19. CoOcTBeHHBIH MEXaHHUYCCKHI MOMEHT HMITyIIbCa 3J1eKTpoHa (cruH). CrMHOBHIIL

MarHHTHbIA MOMEHT 3JIiekTpoHa. CIIHHOBOE M MarHHUTHOE CIIMHOBOE KBAHTOBBIE umciia, OIBIT
HIrepra u 'epnaxa.

20. [Tpunnun 3anpera [Taymu. [lepronuyeckas cucTeMa alneMeHToB MeHmeneesa.

21. Iornowenue, CnoHTaHHOE M WHJyNMpOBaHHOEe u3nydenue. Kosdduumerts:
DHHIITEHHA.

24, Jlazeper. IIpuHIun neiicTBus 1a3epos.

23, Kuaccuueckas Teopus TemioeMkocTH. 3akoH Jrononra u 1w,

24. KBanToBas Teopus TEIIOeMKOCTH DUHINTERHA.

23, Teopus Ternoemkoctu Jlebas. GoHOHEL

26. Boszoner u depmuonsl. [ToHsTHE 0 KBAHTOBEIX CTAaTHCTHKAX Bosze-DifHurreiina 1
Oepmu-upaxa.

27, DHepreTHYecKe 30HbI B KpHCTAIIAX.

28. Pacripesienenue SIE€KTPOHOB MO OJHEPrETHYECKHM 30HAM. Knaccudukanms

TBEP/IBIX TEJT HA METAILIBI, TTOIYIIPOBOAHHKH U TUIJIEKTPHKH.
29, CobcrBenHas 1 NpUMECHast IPOBOAUMOCTH TIOJTyIPOBOJHHKOB.



30. DJIeKTPONPOBOJHOCTE  TBEPABIX  Tell.  leMmmepaTypHas  3aBHCHMOCTD
3JICKTPOIIPOBOJHOCTH METAITIOB U IOIYIIPOBOJHUKOB. Y poBeHb DepMH.

31. P-n nepexon. IToaympoBoAHHKOBEIE JHOIBL.

32. XapakTepUCTHKH aTOMHOTO sapa. Mojenn atoMHOro sapa. Macca W 3Heprus
CBS3H s/Ipa.

33. 3aKOHBI paMOaKTHBHOTO pacniaja. Anbda-, 6eTa- u raMMa-u3yueHHe.

34, SlmepHBIE peakiMH M 3aKOHBI coXpaHeHus. Peakiwms jenenus spep. Llennas
peaxius JAeJIeHuUs.

33, Peakuus cuHTesa aToMHbIX smep. IIpobrema ynpaBiseMbIX TepMOsAAEpPHEIX
peakLui.

36. Buner BzaumonelicTBuil 4 KitaccH(UKaIMs 371eMEHTApHBIX YACTHII,

= Mero/pl perucTpanuy aneMeHTapHbIX yacTuil. Kocmuueckue myym.

38. Hactuue! u antryactuikl. Heditpuno. Kapka.

CamocTtosiTebHast paboTa CTYJEHTOB BKIIOUAET B cebs:

1. AyIuMTOpHas caMOCTOsITeNbHas padoTa CTyeHTa M0 JUCIHIUIMHE BBIIOIHIETCS
Ha 1Ja0OPaTOPHBIX U NPAKTHYECKUX 3aHATHAX [IPH PELIEHHH 3a1a1.

2: BueaypuropHas camMocToATeNbHas pa0oTa BBIIONHSETCS CTYAEHTOM IIpH

yriryOJeHHOM H3YYeHHH JUCLUHMIUIMHBI IO TeMe NPOMIEHHOH NeKIHH, TIPH MOJFOTOBKE K
naboparopabiM paboTam. OCHOBHON (HOPMOI CaMOCTOSTENBHON pabOTHl CTYIEHTA SBIACTCS
M3Y4eHHE KOHCIICKTa JIEKI[HH, PEKOMEHIOBAHHOMN JIMTEPATYPEL.

CamocrosrenbHas paboTa 3aBepIaeT 3a1a4y BCeX APYTHX BHIOB yu4eGHOTO mpolecca M
MOJXET OCYIIECTBILITBCA Ha JICKIMAX, CEMHHApaxX, INPaKTHYECKUX 3aHATHSX, 1ab0paTopHBIX
3aHATHAX, KOHCymbTauusX. Kak Qopma opranmsanuu y4eGHOro mpolecca camoCTOSTeIbHas
paboTa CTyZEHTOB Mpe/ICTABIAET cOBOM IeTeHANPARIEHHYO CHCTEMATHYECKYIO IEATENBHOCT
110 TIPUOOPETEHHIO 3HAHUH, OCYLIECTBISIEMYIO BHE ayMTOPHH.

KoHTpoJIb BBINONHEHHS CAMOCTOATENBHOM paBOTEI OCYIIECTRISIETCS B XO/I€E BHIIOIHEHHS
H 3aIUUTHI 1a00PaTOPHBIX paboT MO AMCLUIUIMHE, NP BEIIOJHEHHH IIPAKTHICCKUX 3a/1aHMuil,

Ha 3K3aMcCHE.

Bonpocer I8 KOHTPOJIA caMOCTOSATENbHOH paboTel

L Kakoe u3nyuenne Ha3piBaeTCs TEMIOBBIM, U YEM OHO OTIHYAETCS OT IPYTHX
(mepedHcIHTe KaKHX) BUIOB H3IyIeHHS?

2 Haiite ompejeneHs OCHOBHEIX XapaKTePUCTHK TEIUIOBOTO H3nmydeHHSI. Kakoe
TEJIO HAa3BIBAETCH a0COIHOTHO YSPHBIM?

3. Chopmynupyiite 3axon Kupxroga.

4. Kakoii Buj uMeeT paclpesielieHHe SHEPrHH B CIEKTpe aOCONIOTHO HYEPHOro

Tena? Hapucyiite KpuBble pacrpee/leHns B 3aBHCHMOCTH OT JUTMHBI (HJTH 9aCTOTHI) BOJIHBL IS
aByx temneparyp (T2>T1).

5, Chopmymupyiire 3akonsl Ctedana — BoabMaHa H cMelenns BuHa.

6. 3amuumre Gopmyny Pomes - JhkuHca M HOsACHHTE cyTh "yIBTpadHONETOBOM
Karactpoder".

7. 3anumute Gopmyny [Tnanka i MOSCHATE CYTL €10 KBAHTOBOH IHIIOTE3HL.

8. Kaxoe u3 Ten, depHoe mim HedepHOE, UMEET BhINIE TEMIEPATYPy, €CIH HX
SPKOCTH OJIMHAKOBHI?

0, B 4em cocTouT siBIEHKE, HaszbBaeMoe PoToapeKTOM.

10. Chopmynupyiite 3axoHs! dorospdexra. B ueM 5TH 3aKOHBI TIpOTHBOpeuaT
NPEJICTABICHUAM KJIACCHUECKOit HH3HKH?

11, Kax xadecTBeHHO, cremyss BOJHOBOM KapTHHE W3JIYYEHHS, OOBSICHHUTE
boroadhdert?

12. O6bacuuTe 3akoHE! hoTodhdekTa, Hexons us hopmyisl DifHurTeiiHa,

13. YUro rtakoe kpacHas rpanuna dotoaddexra. UeM ompemenseIcss HHCIOBOE
3HAYCHHME I'PAHMYHON 4acTOThI? UTO BIMAET HA TONOXKEHHE KPACHOH rpaHuubl GoTosddexta?

14. Yto Takoe OTO3NIEMEHT U KaKOBa €ro BOJIBTAMIIEPHAS XapaKTepHCTHKA?

15, [louemy Gb11a oTBepruyTa Moaens aroMa Tommncona?



16. B 4éM npotuBopeuns mpemnoikeHHO# PesepdopmoM maameTapHON Mojenn
aTtoMa?

17 B uem cymmocTe Teopuu aroma, mpemnoxenHoit Bopom? Copmymnupyiite
noctynarel bopa. KakoBer Henocrarku Teopuu bopa?

18. CriexTpel atoMoB. CIIEKTpaIBHBIC CEPHH aTOMa BOJOPOIA.

19, Kakue THUIBI cOy/lapeHHH BO3MOXHBI MEXIy OJIEKTPOHAMH, YCKOPSEMBIMU
SJIEKTPUYECKHM IIOJIEM, H aTOMaMH?

20. B uém 3axnroyaercst onbit Opanka u I'epiia, 1 Kakue OCHOBHEIE BBIBOIBI MOYKHO
CeNIaTh Ha OCHOBAHHH OMKITA?

2L Kakue KBaHTOBEBIE YHCIIa OMHCHIBAIOT COCTOSHUE MUKPOUACTHIIEI?

22 Hem onpenenseTcs IEKTPOHHOE COCTOSHHE H30THPOBAHHOTO aTOMa?

23, OO6®sicHuTe Mporece 06pa3oOBaHus SHEPIETHUECKHX 30H B TBEPJIOM TeJle.

24. OT 4ero 3aBHCAT MUPHHA PA3PEIICHHOMN 30HBI M YHCIIO YPOBHEH B Heil?

25. KaxoBa 301Has cTpyKTypa IpOBOIHEKE, IIOTYIIPOBOIHUKA H H30ISTOPa?

26. OOBsiCHHTE ~ MeXaHM3M  COOCTBEHHOM W  INIPHMECHOH  IIPOBOJMMOCTH
IIOJIYITPOBO/THHKOB.

27. KaxoB Qusnueckuii cCMBICT MOHSTHS ypoBHS Depmu?

28. Uem 00BsACHIEeTCS pasnuune TEMIEpPATypHOH 3aBUCUMOCTH
3JIEKTPOIIPOBOAHOCTH Y METAJLIOB M IIOJIYIIPOBOJHHKOB?

29, OGPsiCHHTE 3aBMCHMOCTH — TONOXEHHS ypoBHS (DEpMH M KOHIEHTDALHH
CBOOOIHBIX HOCHTENEH 3apsi/ia B MOIYIPOBOJHHKAX OT TEMIICPATYPEL.

30. O6bsicHuTe (U3MYECKME IIPOIECCH, IPOMCXOJSANIME HPH 06pPa3OBaHUH p-n
nepexo/a.

31, Hapucyiite sHepreTideckue 30HbI B 0011aCTH P-n IIEpexoa i 0ObACHHTE, B UeM
COCTOHT JISHCTBHE BHCLIHEI0 3JIEKTPHYECKOr0 MO/ HA P-N EPEXO],.

32. YUro HaseiBaeTCs panMoOaKTHBHOCTHIO? Kakue Iporecchl OTHOCSTCH K YUCITY
PaJIHOaKTHBHEIX?

33 Ha uem OCHOBaH NpPHHIMII DErHCTPallMd M HM3MEPCHHS PaIuoaKTHBHOIO
m3nyudenus? Kakue nprOOps MPUMEHSIOTCS [UIs 3THX Ieeii?

34. OOBsAcHHTE YCTPOHCTBO U IIPUHLIUI ACHCTBHS CUSTUHKA [eiirepa.

35. OmnuimmTe Nporeccsl, MPOUCXO/ISAIINE B ra30pa3psIHBIX CUSTUHKAX.

36. Ilepeuncinre  usnyeckue MpPOLECCH], NPOMCXOMANINE NIPH B3aNMOJIEHCTBHM
B-M3IIydeHus ¢ BEIECTBOM.

37 B 4em 3aKIIOYaloTCs IPONECCHI YIPYrOro pacCesHHs AIeKTPOHOB sIIpaMH,
9JIEKTPOHOB Ha 3JIEKTPOHAX?

38. HYem 0OyC/OBNEHEI TOTEPH SHEPrHM YaCTHII IIPH HPOXOIKIECHUH yepes
TOTJIOIAKIIYIO cpeny?

39, HT0 NPOUCXOMHT IIPH MPOXOXKICHHUH JJIEKTPOHA depe3 MOTIOTHTEND?

40. KakoBbI 0cOOEHHOCTH NPOXOXKICHHS Yepe3 MOTTOTHTEh MOHOSHEPTETHIECKHX

B-uacTull 1 B-M3NyYeHHs, IMCIOIIETO HEMPEPEIBHEIA YHEPreTHUYECKUH CIIeKTp?
QoHA OUEHOYHBIX CPENCTB JUI IPOBEJCHHS ATTECTAIMH YPOBHS CHOPMHPOBAHHOCTH
KOMIETEHIUH 00y JalOMUXCs 10 AUCIHILTHEE 0pOPMIILETCH OTIETBHEIM JTOKYMEHTOM.



7. YYHEBHO-METOIUYECKOE U TH®OPMAIITHOHHOE OBECIIEYEHUE
JAUCHUTITIAHBI
7.1. Kuuroofecnie4eHHOCTD

HaumenoBaHHe TUTEpaTypEI: aBTOD, HA3BAHHE,
BHJI M3JIaHHA, H3JATEITLCTRO

lopg

KHHI"OOBECITEUEHHOCTh

H3JaHHUS

KonuyectBo
IK3EMILIAPOB

HU3aHHUI B

dubnuoreke

Bnal'V B

COOTBETCTBHH
¢ @IoC BO

Hanuuue B 21eKTpOHHOI
oubnuotexe Bnl'V

2

3

OcHoBHas nuTepaTypa*

1. Kysuneuos, C. H. Kypc dusuku ¢ npumepamu
pewenna 3amad. Yacte III. 'eomerpuueckas u
BOJIHOBAA ONTHKA. DJIEMEHTBI ATOMHOMN H sIEpHOIL
(uzrk. OCHOBBI QU3HKH HTEMEHTAPHBIX YACTHI]
yuebHoe nocobue / C. U. Kysnerios, — Tomck :
Tomckuil nonuTexHuueckuit yHueepcurer, 2015,
— 302 c. — ISBN 978-5-4387-0428-7.

2015

http://www.iprbookshop.r
u/34672.

2. TamunsikoBa-bymkesry .M. ®usuka. Yacts 2.
Onruka. KpanTosas Gusmka. CTpoeHune u
(uzrueckue cBOMCTBa BelecTBa [ DNEKTPOHHEI
pecype]: yuebuur/ Taweikoa-Byikesy

M. H.— DneKTpoH.TEKCTOBbIE JaHHBIE.— MHHCK:
Briumiias mxona.

2014

http://www.iprbookshop.r
u/35563.

3. Jlekuuu no Qusnke. KpaHtoBas u saepHas
(usuxa [Dnektponnslii pecypc] / A. @, Tankus,
H. C. Ilpokomesa | Bnanumupckuii
rocy1apcTBeHHbI I YHHBEPCHTET UMEHH
Anekcannpa  I'puropnesuua u Huxonas
I'puropeesuua  CroneroBeix  (Bul'V) —
OJIeKTPOHHBIE TeKCcTOBble naHHsle (1 daitn: 1,43
M6) .—  Brmamumup :  Biagumupckuii
rocyapCTBEHHBII YHHBEPCHTET UMEHH
Anekcannpa I'puropreBuda %} Huxonas
I'puropeesuda Cronetoesix (Bal'Y), 2016 .— 87
C. : un., Tabyn., — 3arnaBue ¢ THTyJa PKpaHa —
DJIeKTPOHHAA Bepcusi MevyaTHOH myfnukamun —
Butnnorp.: ¢. 85 .— ISBN 978-5-9984-0654-6 .

2016

http://e.lib.vIsu.ru/bitstrea
m/123456789/4747/1/015
22.pdf

,[[OTIOJIHHTBJ'I!:Ha}I JIHTEpATYpa

1. Ercuna E.M. Onruka. OCHOBEI KBAaHTOBOI u
AnepHON  Qu3nkk  [DnekTpoHHEIE  pecypc]:
y4eOHO-METOTHIECKOE nocodue TS
niaboparopHeix paboT no ¢usuke/ Escuna E.M.,
Cobonesa B.B.— DNEKTPOH.TEKCTOBbIE
JNaHHbIE.— AcTpaxaHb: AcTpaxaHCKHIH
WHIKEHEPHO-CTPOUTENbHBIH HHCTHTYT, DBC ACB

2011

http://www.iprbookshop.r
u/17059

2. Qusuka aTOMOB M MOJEKYJI. SlnepHas dusnka
[OnekTpoHHBIi pecypc] : MeTonHYeCKHE YKa3aHHs
k JabopatopHelM pafortam mo ¢usuke / C. B.
Kapenosa, H. C. TIpokouesa, E. JI. lllamManckas ;
Branumupckuii rocynapcTBeHHBIH YHHBEpPCUTET
(Bal'y), Kadenpa ¢musuku u  mpuknaaHoit
mateMatdHkd ; mon pen. E. JI. Lllamanckas .—
OneKTpoHHBIE TeKCTOBble naHuble (1 daiin ; 431
K6) .— Bmagumup :  Bnanumupckuit
roCyAapCTBEHHBIH yHUBepcuTeT (Bnl'Y)

2010

236

http://e.lib.visu.ru/bitstrea
m/123456789/2065/3/007
06.pdf
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3. Duzuka  TBEPAOrO Tena 2010 239 http://e.lib.visu.ru/bitstream/12
[OneKTpoHHbI# pecype] : 3456789/2088/3/00703.pdf
METOAHYECKHE yKazaHus K

nabopatopHbIM padoTam 1o husuke /
C. B. Xapenosa, H. C. [Ipokoiuega,
E. JI. llamanckas ; Brnagumupckuii
roCyapCTBEHHBIH YHHUBEPCHTET
(Bal'Y), Kadempa ¢usuku wu
NPUKIaAHOH MaTeMaTHKH ; TOI pes.
C. B. JKapenoBa .— DseKTpoHHbIE
TeKCTOBble faHHBle (1 aiin : 356
K6) .— Bnamumup : Bnagumupckuii
rocy1apCTBe HHBIH YHUBEPCHTET
(Bar'y)

7.2. Ilepuognyeckue uznanus XKypuan «Keanrosas JJICKTPOHHKA». ApPXHB HOMEPOB.
Pexum noctyna: http://www.mathnet.ru/qe/archive.

8. MATEPHAJIBHO-TEXHHYECKOE OBECTIEYEHUE JUCHHUTIJIMHEBI

JUist peamusaimm  TaHHOW [MCHMIUIHHBI HMEROTCS  ClEIHAILHBIE IIOMEIIEHUS ISt
MIPOBEACHUS 3aHATHH. JICKLIMOHHbBIE ayMUTOPHH OCHAIIEHBI JOCKON (LIS MeNa Hiu Mapkepa),
OKPaHOM VTS TPOEKIHOHHEIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.

AYZUTOPHH JUIA NPOBENCHHS JaGOPATOPHBIX 3AHATHUH OCHAIIEHEI YCTaHOBKAMHM JIJIst
BBIIIOHEHHS 1a00paTOpPHBIX paboT:

6.1. Onpenenenne nocrosunoit Credana-Bonbimana.

6.2. Mzydenne BHemHero Gpotospdhexta.

6.3. OnpeneneHne pe30HaHCHOrO [IOTEHIHANIA BO30Yx/IeHHs aToMa MeTotoM Dpanka - I'epna.

6.6. MzyyeHue TeMneparypHoOii 3aBHCHMOCTH COIIPOTHRBIICHUS MOIYIPOBOIHHUKOB.

6.7. Vizy4eHue BONBT-aMIEPHBIX XaPaKTEPHCTHK TEPMOYYBCTBHUTENLHBIX CONPOTHBIICHUT,
IIpakruueckue/naGopatoprsie paboTsl MPoBOIsTCS B y4eOnbIX nabopartopusx 430-3,

431-3.

Pabouyio nporpammy cocraBm cr.npenopa.xkap. @ulIM Ilamanckas E.JI.
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JIUCT NEPEYTBEPKIEHU S
PABOYEM ITPOT'PAMMBbI JUCTHHIIJINHBI

Paboyvas nporpamma ogo6pena Ha yueOHBIH To

ITpoTtokon 3acenanus kapenpsr No oT roza

3aBenyromuit kadenpoit

Pabouas nporpamma ono6pena Ha yueOHBIi rox

ITpoTtoxon 3acenanus kapeapsl No oT roga

3aBenyrommuii kadeapoii

Pabowas nporpamma omo6pena Ha y4eOHBIH rog

IIpoTokon 3acenanus kadeapsr Ne oT roaa

3apeqyromuii kadempoit




JIUCT PETUCTPALITMNA U3SMEHEHUI
B pabouylo MporpaMmy JUCLUIIMHBI
Quzuxa
00pa3oBaTe/IbHOH NPOrpamMMbl HallpaBaeHHs OAroToBku 27.03.05 Hunosamuxa,
axkademuyeckull bakanraspuam

Homep BHeceHbl H3MEHEHHS B YaCTH/pa3aelibl Hcnonuutens Ocnoeanue
H3MEHEHHS paboueii nporpamMmei 2150 (Homep u Hata npoTokoa
3aceqaHus Kadeapsr)

3aB. kageapoi /
TToonuce DHO




