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1. HEJH OCBOEHUS TUCIIUITJINHBI

Lens ocpoenus mucrmumanl «Du3uKay BIseTcs obecreyeHne Oyzmywero crenuanmcra
Hay4qHOH ¢Qusmueckolf 0a30if, Ha KOTOpOH B BBHICIIEH TEXHMUYECKOH IIKOJE CTPOHUTCS
OOIIEHIDKEHEPHAs H  CHENUaNbHAas MOATOTOBKA. Il0CIeN0BATEIbHOE U3y4eHHE (HU3HKH
BBIpa0aThiBaeT cHelU(pUIECKHi MEeTOJ MBILIIIEHHS, (QHU3HYECKYI0 HHTYHLMIO, KOTOPEIE
OKa3LIBAIOTCA BCCEMA IUIOZOTBOPHBIMH H B JpYrHX HaykaX. CIENHaTHCTEHI, MTOTYYHBIIHE
IIHPOKOe (PH3UKO-MATEMATHIECKOEe 0OPa3oBaHHE, MOLYT CAMOCTOSTENBHO OCBAHBATL HOBLIC
TEXHMYECKHE HANPABJIEHHSA, YCICIHO paboTaTh B HHX, JIErKO MEPEXOMTh OT PEIICHHs OMHUX
3ajaq K APYyrMM, HCKaThb HECTAHIAPTHHIC M HETPaJHLHOHHBIC IIYTH, YTO OCOOCHHO BAXKHO JUIS
1PO(eCCHOHANLHON MOGHIIBHOCTH CIELHATNCTOB B YCIOBUIX YCKOPEHHOTO Pa3BUTHS TEXHUKH.
3anaun:
® _ TCOPETHYCCKas NOATOTOBKA B OOIACTH (DM3MKH, IO3BOISIOMAS OYIyIIHM HHXXEHepaMm
OPUEHTHPOBATHCA B [TOTOKE HAYYHOH M TEXHHYECKOH HH(OpPMAIMK M 00eCIeunBaroIas uM
BO3MOJKHOCTE HCIIO/IB30BaHMs HOBBIX (DM3MYECKHX NPHHIIMIIOB B TeX 007acTAX, B KOTOPBIX
OHH CIIENHATH3HPYIOTCS;

® (OPMHPOBAHHE HAYYHOTO MEIIUICHHS, B YacTHOCTH MIPAaBHIIBHOTO MOHMMAaHHS TPaHHI
MPAMCHHMOCTH Pa3NIMYHBIX (QH3WYECKUX MOHATHH, 3aKOHOB, TEOPHH M YMEHHS OIEHHBATH
CICTICHb JOCTOBCPHOCTH PE3YJIBTATOB, MOMYYEHHBIX C IIOMOIIBIO KCIIEPHMEHTAIBHEIX HIIH
MaTeMaTHYCCKUX METOIOB HCCIIEIOBAHUS,

* BBIPadOTKA IPHEMOB H HABBIKOB PEIIEHUH KOHKPETHBIX 3a/a4 3 pa3HEIX obnacteit (husuky,
[IOMOTAIOIINX CTYACHTAM B JATbHEHIIEM PeIlaTh HHKEHEPHEIE 3a1atH.

® OSHAKOMJICHHE CTYJCHTOB C COBPEMECHHOH HayuHOH ammapaTypodl m BbIpaGoTka y HuX
HAYalbHBIX — HABBLIKOB  IPOBEJCHHS OKCHEPHMEHTANBHBIX HAYYHBIX  HCCIIEI0BAHMI
Pa3HYHBIX (U3UYECKUX SBICHHH U OLEHKH TIOTPEIIHOCTEH HM3MEpEeHHH,

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jlucnuniauaa «®usuka» OTHOCHTCS K  6a30BOH  4acTH bioka b.1 ocHoBHO#
MPO(ECCHOHABHON  00pa3oBaTENLEHON  IIPOrPAMMEL W3yyenne IMCHUIUIMHEI NPOXOTHT BO
BTOpoM cemectpe. B yueGHoM mrane npucsoen nomep 51.5.14.

J1s yenenmHoro ocBoeHHs Kypca (DH3MKH CTYZEHTAM HEOBXOIMMO 3HATH ClIEyIOIue
Ppaszensl BeiclIel MaTemaTuku: JIuddepenuuansuoe Hcuncienye, HuTerpansHoe ucuncienue,
AHATTHYECKAs TEOMETPHS M JHMHeHHas anrebpa, Psfsl, DIeMEHTHI BEKTOPHOIO aHa/IM3a,
DYHKIMH KOMTITIEKCHOTO TIepeMEHHOTO, HMuddepennyansusie ypaBHeHH, DIEMEHTHI TEOPUU
BEPOSITHOCTEM M MATEMATHYECKOH CTAaTHCTHKH.

3. IVIAHUPYEMBIE PE3YJBTATBI OBYYEHUS 10 AUCIHUILJIMHE

IInanupyemble pe3ynbTaTel O0YYEHHS 110 AUCLMILIMHE, COOTHECEHHLIE C IIaHHPYEMBIMH
pesynbTaTamu ocBoenuss OITOIT

Kon dopmupyembix YpoBeHb [Inanupyemsle pesyabTaTel 06yUYeHHs MO AUCLMIIHHE
KOMIIETeHLHH OCBOCHHS XapaKTepPHU3YIOLIHE 3Tarbl GOPMUPOBAHUS KOMIETEHLIMI
KOMITIETEHIHH . (noKa3aTe/ 1M OCBOCHHS KOMIMETEHLHHN)
/ 2 3
OK-5 Hactuunoe 3HaeT  KaK  OCYIUECTBHTh  IOHCK  HEOGXOIMMOI
Cnocoben k OCBOEHHE HUH()OPMAIHH.
tamoopraHu3aluH YMeeT CTpYKTypHpOBaTh CHCTEMY HOHCKA, CTABUTE nepen
" co60it KOHKPETHYIO 3a/1a4y U peIarh ee.
CAMOOBpasoBaHITio Baageer B ycTHOM W rnmceMenHOM (opMax PYCCKHM H
HHOCTPaHHBIM  SI3BIKAMH U4 pemleHds  3ajad
MEXKITMYHOCTHOTO M MEKKYIBTYPHOTO B3aUMO/IEHCTRHS.




4. OBBbEM U CTPYKTYPA JUCIHHILIMHBI

TpynoemKocTs TUCIMILTHHBI COCTABIAET 4  3auUCTHBIX €/HHHII, 144 yacos
Buaer yuebHoit paGotsr,
BKITIKOYas
CaMOCTOETCJTBHyl-O
padoTy CTYAEHTOB
M TPYIOEMKOCTE (B
4acax) Obbem DopMe
g y4eOHo# TEKYLLEro
e 3 2 = paboTsi, KOHTpOJIS
No HanmenoBanHe Tem u/uiu pasaenos/Tem 3 8 E = c YCTIEBAEMOCTH,
n/n JIHCLMIIHHEL o & =4 te} MPHUMEHEHHEM opma
o g = g g WHTEPAKTHBHEI NPOMEKYTOUHO
=z g E o E X METO/I0B aTTecTaluH
g 3 = O | (suacax /%) (no cemecmpan)
Rl g | &
= &
o <
= o
g1 o
=N
=
1 KpanroBas npupona nsiydenus 2 |14 4 - 16 | 14 4/25% -
2 OJieMeHTbl KBaHTOBOH Mexamuku u | 2 | 5-12 | § - 12 120 8/ 40% Pelitunr-
aTOMHOW (PH3UKH KOHTpOJIb Ne|
3 OJIeMEHTBI PM3UKH TBEPIOro Tena 2 | 13-16 | 4 - 8 10 Peifrunr-
4/33,3%
KOHTpOJIb No2
4 DneMeHThI ¢msnkn  ampa wu | 2 17-18 | 2 - - 10 2/ 100% PeiiTuur-
(1]
JIEMEHTAPHBIX YaCTHI] KOHTpousb Ne3
Hanuuue B nucunmne KIT/KP Her
HToro no aucmmIHHE 2 |18 [18] - [36 | 54| 18/33% [ 3xsamen(36u)

Conepskanue JIEKIHOHHBIX 3aHATHIT 10 AHCHUIUIHHE

Paznen 1. KpanToBasi npupoaa usaydenns

Tema 1. TernoBoe H3myyenue.

Copepxanue Templ: OmpefiesieHue TEMIOBOTO H3IYYCHHS, OCHOBHDIC XapaKTEePUCTUKH
TEIUIOBOTO HM3JIy9€HHS], 3aKOHEI TEIIIIOBOTO H3JTyYEHHS.

Tema 2. KBanToBas nmpupoaa cpera.

Conepixanne Tembl: KsaHroBas rumoresa [Inanka, KBaHTOBas IPHPOJA H3ITy4YCHHS,
(oronsr, naBneHue cBeTa, HoTodhPEKT.

Paznen 2. JnemeHTHI KBAHTOBOI MeXaHHKH H ATOMHOI (H3HKH

Tema 1. Crpoenue atoma.

Coznepxanne TEMBL: MOJIENH aTOMa, IOCTYIaTE Bopa.

Tema 2. BonHoBble cBoiicTRa MHKPOYacTHII.

Cozmepkanne TeMbl: rumotesa nae bBpoiins,
BOJTHOBBIX CBOHCTB, COOTHOIIEHHE HEOIPe/IeIEHHOCTEH.

Tema 3. Vpasuenue Illpequnrepa.

Cozepixanre TeMBI: BEPOSTHOCTHBIH CMBICH BOJH IIE bpoiins, Bommosas GyHKImS,
HecTanoHapuoe ypasHenue llpenunrepa.

Tema 4. Atom Bomopona.

ConepixaHne TEMBL: aTOM BOZOPO/Ia 110 Teopuu Bopa, ciekTp aToma.

Pasnen 3. DsieMeHTHI pH3NKH TBepAOro Tesa

Tema 1. TeroeMKoCTE TBEpBIX TEI.

Conepxanne TeMbl: KiaccHyeckas TEODHS TETUIOEMKOCTH, 3aKOH JIIONOHTA M I[TTH,
TEOPHs TEIIIOEMKOCTH DHHINTeHHa, Teopus TermmoeMkoctu JeGas.

Tema 2. 30HHAs Teopus TBEpALIX TeEL.

Conepranue Tembl: KTacCH()MKALMs TBEPHBIX Tel IO IIEKTPOIPOBOHOCTH, 30HHAS
Teopus, ypoBeHb Depmu.

Pazpen 4. dnemenTer GpH3HKH A1pa U SJIEMEHTAPHBIX YACTHI

Tema 1 ATomuoe siapo.

Conepixanue TEMBL: XapaKTEepPHCTHKH aTOMHOTO S/pa, SIIEPHBIE CHIbL.

Coneprkanue NpaKTHYECKHX/1a60PATOPHBIX 3AHATHIA 110 AMCIUILIHHE
Paznen 1. KsanToBas npupoaa usnyyenus

SKCIICPHUMCHTAJIBHBIE TIOJATBEPKIACHHUA




Tema 1. TenmoBoe usznyyenue.

ConeprkaHue mpakTHYecKHX/TabOpaTOPHBIX 3aHATHH: naGopaTopHas pabora 6-1
«Onpenenenne moctosunoit Credana - BonerManay.

Tema 2 KBanroBas npupoja ceera.

Colepxanue NpaKTHUECKMX/MabOPATOPHBIX —3amATHi: naboparopHas pabora 6-2
«V3y4enwue BHemHero potosddexra U BaKyyMHBIX (OTOINEMEHTORY.

Pa3znen 2. JrieMenTsI KBAHTOBOI MEXaHHKH M ATOMHO (hH3HKH

Tema 4. CriekTpalbHble XapaKTEPHCTUKH,

Cozneprxatne NpaKTHYECKHX/Ta0OpaTOPHBIX —3aHaTHi: maGopaTopHas paGora 6-3
«OmnpezenieHne pe30HaHCHOTO MOTEHIMANA Bo3OyKIeHHs aroMa MeTonoM Oparka — [epray.

Pazgen 3. DyeMenThI pu3nKH TBEpIOro Teaa

Tema 2. 3oHHAs TeOpHS TBEPABIX TEIL

Conepxanne TNpaKTHHECKHX/NabOPaTOPHBIX 3aHATHH: TaGopaTOpHAs pabora 6-6
«M3yuenne TeMmepaTypHOi 3aBHCHMOCTH COILPOTHBJIEHHS MOTYIPOBOAHHKOBY, naboparopHast
pabota  6-7  «M3yyeHme  BONBT-aMIIEPHBIX  XapaKTEPHCTHK TEPMOYYBCTBHTEIBHEIX
COIIPOTHUBIICHUNY.

5. OBPA3OBATEJIBHBIE TEXHOJIOTUHA
B npenonmaBaHuu  JucuMiuiMHEL  «Duzukay HCIIONB3YIOTCS  pazHooOpa3HEIe
00pa3oBaTe/bHBIE TEXHONOTHM KaK TDPAJULMOHHEIE, TaK ¥ C NPUMEHEHHEM AKTHBHBIX K
MHTEPAKTHBHEIX METOJIOB O0YUYEHHS.
AKTHBHBIE U HHTEPAKTHBHbIE METOEI O0yUEHHS:
— JICKIIHOHHO-CEMHHApCKas CcHCTeMa oOyueHHMs (TpagULHOHHBIE JIEKIHOHHBIE U
nabopaTOpHEIE 3aHATHS);
— ofy4eHne B MaTBIX Ipymniax (BBIIONHEHHE Na60paTOpPHEIX paGoT B TpYIIax U3 ABYX HIIH
TPEX YENIOBEK);
— MacTep-KJIacckl (IeMOHCTPAIHMS Ha JEKIIMOHHAIX 3aHATHIX PUHITAIIOB PacyeTa 3a1a4 1o
Pa3IHYHBIM TeMaM);
— [HPHMCHCHHE MYILTHUME/HA TEXHOJOTHWH (NPOBENCHHE JIEKIHOHHBIX M CEMMHAPCKHX
3aHATHE C NPHMEHCHUEM KOMIBIOTEPHBIX NIPE3EHTALMH M JIEMOHCTPAIMOHHEIX POJIUKOB
C IOMOUIBIO IIPOEKTOPA HJIU KOMITBIOTEpa);
— HH(OPMAIMOHHO-KOMMYHHKAI[HOHHbBIE TEXHOJIOTHH (IIPHMCHEHHE HH()OPMAITMOHHBIX
TEXHOJIOTHH JUT MOHHTOPHHIa TEKYIIEH YCTIeBAeMOCTH CTYEHTOB U KOHTPOIS 3HAHHIT).

6. OLHEHOYHBIE CPEACTBA JJISI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH,
ITIPOMEXYTOYHOW ATTECTALIMH 110 UTOT'AM OCBOEHUS
AUCHUTIIAHBI U YYHEBHO-METOJAHYECKOE OBECIIEYEHUE
CAMOCTOSITEJBHOM PABOTHI CTYJIEHTOB
3ananus Kk peiiTunr-konTposio Nel
1. Temnepatypa a6comorHo yepnoro tena T = 6000 K. Eciu TEMIIEPATypPy TeJla YMEHBIIHTE B 2
pasa, TO SHepPreTHYecKas CBETUMOCTE abCOTIOTHO YEPHOTO Tela
1) ymenpiinTes B 4 paza
2) yBenuuutes B 16 pas
3) yBenuumTes B 2 pasa
4) ymensmuTest B 16 pas

2. Ecnyi UIMHA BOJIHBI, COOTBETCTBYIOMAsk MAKCHMyMY H3JydeHHs] YMEHBIIHIACH B 4 pasa, To
TeMIIepaTypa abCoIIOTHO YEPHOTO TeJia

1) yBenmuunace B 2 pasa

2) ymeHbIIMIACEH B 4 pasa

3) yBenuuunace B 4 pasa

4) ymenbpnnacs B 2 pasa



3. Ecin 3a4epHeHHYIO IUTaCTHHKY, Ha KOTOPYIO MA/Ia€T CBET, 3aMEHUTH Ha 3epKalIbHYIO TOH e
TUTOIIA/IH, TO CBETOBOE JaBJIEHHE

1) ocraHeTcss HEH3MEHHEBIM

2) yMEeHBIIMTCS B 2 pa3a

3) yBesnmyuTes B 2 pasa

4. DJIEKTPOH B aTOMe NEPEXOIUT M3 BO3GYKIEHHOTO COCTOSHHSA C SHEprued K| B OCHOBHOE
cocrosiHue ¢ sueprueit Ko. [pu sToM ucnyckaeres poron. Macca nenyinensoro ¢porona pasHa
E -E, E, - E, E -E, E,-E, E +E,
2

1y = 2 ¢ 3)  he 4y ke 5y ¢

5. HacroTa majmaromero Ha (JOTOINIEMEHT M3NMYUEHHS YMEHBIIACTCS BABOE. BO CKOIBKO pas
HYXKHO W3MEHHUTH 3a/€PXXUBAIOIICE HANPSDKEHUE, €CIM paboTOH BHIXOJA DIEKTPOHA M3
Marepraia hoTodIeMeHTa MOXHO HpeHeOpeys?

1) yBenuuuTs B 2 paza

2) YMEHBIIHTE B 2 pasza

3) yBEIHYHUTE B V2 pa3

4) yMEHBIIUTE B V2 pas
5) ocTaBUTE Oe3 M3MeHeHui

6. Ilpu 3ameHe ofHOTO MeTala APYIHM JUIMHA BOJHBI, COOTBETCTBYIOMIAS KpPacHOH TpaHHIle
oroaddekra, ymenpimaeres. PaGoTa BIXoaa I BTOPOro METALIA IO CPaBHEHHIO C paboToii
BEIXOJ1a AJIS TIEPBOTO

1) yBenuumiace

2) YMEHBIIHIACh

3) He u3MeHHuNach

7. Onbiter CTONIETOBA T10 UCCIEI0BAHHIO B3aHMOIEHCTRHS H3JIYYEHHS C METAIAMH:
1) nosBosuiM onpenenuTe pasMeps! aapa

2) NOATBEPUIH KBAaHTOBYIO IIPUPOLY H3Ty4ESHHUS

3) HOATBEP/IUIIH HATTMYHE BOJHOBEIX CBOHCTB Y 9JIEKTPOHOB

4) IOATBEPMITH THIIOTE3Y O TUCKPETHOM CIIEKTPE IHEPIHH OJIIEKTPOHOB B aTOMax

8. B addexre Komnrona poton

1) BEIOMBAET 3JIEKTPOH C TIOBEPXHOCTH BEIECTBA

2) nepenaet 371eKTPOHY YacTh SHEPTHH PH  YIIPYTOM CTONKHOBEHHH
3) mepenaet 3MEKTPOHY YacTh SHEPrUH MPH HEYIIPYTOM CTONKHOBEHHH

9. Onbrrel Pparka u Ieplia 0 MCCIEI0BAHHIO AIEKTPHUECKOTO paspsza B napax pTyTH:

1) mo3BONIHIN ONpeNeNHTE pasmMepsl Aapa

2) NOATBEPANIH KBAHTOBYIO [IPUPOLY H3TYUCHHS

3) HOATBEPMIIN HATHYHE BOJIHOBBIX CBOHCTB Y 3IEKTPOHOB

4) OATBEPMIIM THIIOTE3Y O NUCKPETHOM CIIEKTPE SHEPrHI 9JIEKTPOHOB B aTOMax

10. HapucyiiTe cranpoHapHBle OpOWTH aToMma BoJOpozia cornacHo Mozenu bopa. Yenosao
u300pasuTe IIepeXOALI JJIEKTPOHA C  OJHOM CTallMOHApPHOW opOUTBI Ha JpyryIo,
COIPOBONKIAIOIHUECS H3ITYICHHEM KBAHTa SHEPTHH. B ynbTpahuonerooii o6mactu cniekrpa st
MEPEXOAB! NaroT cepuio JlalimMaHa, B BUIHMOM — cepHIo Banbmepa, B uH(pakpacHoi — cepuio
amena. Kakoif mepexon coorsercisyel HauGolibliell yacToTe KBAHTA B BHJIMMOH obJlacTH
cnekTpa?

3ananns K peliTHHr-KOHTPO/II0 No2
1. Cranuonapnev ypasHenuem [lpenunrepa ms DJIEKTPOHA B BOJAOPOJIOIIONO0HOM aTOMe
ABJIIETCS ypaBHEHHE
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3. B KaKoM CIy4ae 3HEpPreTHUECKHH CIIEKTP 2JeKTPOHA CINTONIHOMH?
1) 3JIeKTPOH B NIOTEHLMATLHOM sIMe muprHoit 1070 M
2) 37IEKTPOH B aTOMe

3) 3MEKTPOH B MOJIEKYJIE BOZIOPOIa
4) cBOOOIHBI AIEKTPOH

3)
4)

4, MakcHMalbHOE 3HAauYCHHE IPOCKIIHH MOMEHTA HMIOYIbCa 3JICKTPOHA, HaxoIdlerocs B f-
COCTOAHHH, Ha HAIIPABIICHHUE BHEUIHEIO MArHUTHOTO TOJI PaBHO

Hh

2)2h
3)37
4)4h

5, CKOHBKO PasIMYHBIX COCTOAHHHU MOMKET HMETH BHGKTPOH C I''TaBHBIM KBaHTOBBIM YHCJIOM h =
49

115

2) 48



3) 32
4) 54

6. OnpenenuTs aToM, y KOTOPOTO B OCHOBHOM COCTOSHHH 3anoHens! K, L, M — ciom u B N —
CJIO€ PACIIOJIOKEHE] 7 JIEKTPOHOB.

1)Cl

2) Ge

3) Br

4 Ti

7. Cpena Ha3bIBAaeTCS AKTHBHOM, €CITH OHA

1) MONHOCTEFO NOTIIOMACT [a/[aI0Iee Ha Hee H3TyUeHHe
2) IOJNHOCTBIO pacceMBaeT MaJalolee Ha Hee U3TydeHue
3) yCHIIMBAET Najaroliee Ha Hee U3TyYeHHe

8. CucreMa HakayukH Jia3epa I03BOJIIET

1) co3nats HHBEPCHYIO HACENEHHOCTh B aKTUBHOI cpeie

2) BBI3BATh BRIHYXKICHHOE U3/TyYeHHe (DOTOHOR

3) obecreunTs BHICOKYIO KOrePEHTHOCTD JIA3€PHOTO H3J1YYeHHsI

9. PaccMOTpHM 1Ba KBAHTOBEIX COCTOSIHHSA, B KOTOPBIX HaxOOUTCS CHCTEMa AaToMOB, ¢
sHeprusiMu E1 u [, npudeM £z > Ej. Cucrema 6y[eT HaXOOUTHCA B COCTOSHHH C HMHBEPCHOMH
HACCJICHHOCTBIO, €CIIM YHCII0 aToMOB N ¢ 3Heprueit £1 Oyaer

1) paBHo yncty aToMoB N2 ¢ sHEprUei Fy;

2) MeHbIIe, yeM Na;

3) 6onelne, ueM Na.

10. punmun IMaynu cnipasenus

1) 715 Beex TOMKICCTBEHHBIX YACTHI] KBAHTOBOMEXAHHIECKOH CHCTEMBI
2) U1 CUCTEMEI TOXK/IECTBEHHEIX 0030HOB

3) [UIst CHCTEMBI TOXK/IECTBEHHBIX (DEPMHOHOB

3ajaHus K peHTHHr-KOHTPO.TI0 Ne3
1. st HyKIOHOB BEPHBIMH SBIISIFOTCS CIEAYIONINE YTBEPIKIECHHS

4
1) mporon o6anaer sapsimom, paBHEIM €

2) ciiviH HEHTPOHA MEHBIIE CITUHA IIPOTOHA

3) Maccel HyKIIOHOB IPAKTHYECKH OIHHAKOBEI

2. UeM MeHBINE SHEPTHs CBA3H Spa, TEM

1) Gonbmre y Hero medyexT Mace

2) MeHpIIyI0 paboTy HYXHO COBEPIIUTD, YTOOE! Pase/uTh 5TO AJIPO Ha OTJEJIbHBIE HYKIIOHBI

3) GoubIue SHEPTHH BEIIETUTCS TIPH PACIIALE ITOTO SIPA Ha OTENBHEIE HYKJIOHBI

4) MeHBIIIE ero 3HEPrHs MOKOs

5) MeHblLIe SHEPTHM BBLICIHTCS B PEAKIHH TEPMOSIEPHOTO CHHTE3A 3TOTO Apa ¢ IPYyTUMH
AApaMu

3. Ilpu o-pacnane

1) 3apsin snpa He H3MEHUTCS, Macca SApa YMEHbIIACTCS HA 4 a.e.M.

2) 3apan aapa yMeHBIIAeTCs Ha 2e, Macca spa yMeHbIIaeTcsl Ha 4 a.e.M.
3) 3apsL spa yMEHBIIAeTCst Ha 2e, Macca sapa He MEHseTcs

4) 3apsan simpa yMeHbIIaeTCs Ha 4e, Macca S1pa yMEHbIIAETCS Ha 2 a.e.M.

4. Kakast 10151 palHOaKTHBHBIX aTOMOB OCTaHETCA HE paclaslueiics 4yepe3 HHTEPBal BpPEeMEHH,
PaBHBIH JIByM IIEpHOJIaM ToJIypaciaga?
1) 50%



2) 67%

3)33%
4) 75%
5)25%
5. Cxonbko o- ¥ B- pacmajoB JOJHKHO MPOU30HTH, YTOOH! HECTAGHIBHBLE H30TOI aMepuIs
241 209 1
o5 A IIPEBPATHIICS B CTAOMIIBHBII H30TOI BUCMyTa 83 Bi ?
1)8au4p
2)%au3p
3)6ausp
4 Toau3p
14 (4 e)
6. Slgpo asora 7/ 3axBatiino & -yactumy 2 W HCOYCTHIIO IPOTOH. fapo Kakoro
35IeMeHTa 00pa3oBagoch?
17
F
19
17
0
2) 8
16
F
3) 9
16
98¢
17
N
5) #
7. SAnpo Gepumtas 4 €, mormorus netitpon 1”7 | npespamaercst B snpo Gopa S . Kakas

JacTHIA IIPH 3TOM BbIOpachIBaeTCs?
Dp

2)n

3) &

4) e

5) ucmyckaercst 7 -KBauT

H —e +v, +v
8. Peaxitus # He MOXXeT MJITH U3-3a HAPYIIEHHS 3aKOHA COXPAHCHHSI
1) CIHHOBOTO MOMEHTA UMITYIBCA

2) IENITOHHOTO 3apsAaa
3) 2NeKTPUYECKOro 3apsaa

9. 3akonom COXPaHEHHUS 3JICKTPHUYECKOTO 3apalia 3anpelneHa peakius
5 H —>e +v,+v,

oy nt D—3E +V,

3 V. D> p+ e’

4 v tR+ptH

10. M3 npuBeeHHBIX cXeM B3aMMOTPEBpAICHHH YaCTHI AHHHUTHIISIIIHE COOTBETCTBYET
0

z)p—>n+e‘+ve



K AR &
4) e’ +e” —F ¥+ ¥
Bonpoce! k dk3ameHy

1. Temnosoe wu3nyyeHHe. PaBHOBeCHOe wW3NydYeHHE. XapaKTCPHCTHKH TEIJIOBOTO
U3ITy4EeHHUS].

2. AbcomotHo uepHoe Teno. 3akon Kupxroga. 3akon Credana-BoibiMana u 3akon
Buna.

3. PacnipemeneHue sHeprMH B CHEKTpe abCOMIOTHO uepHOro Teima. Popmyna Pones-
Jlxunca. YapTpaduoneroas katactpoda.

4. KsanrtoBas runoresa 1 gopmyna [lnanka

5. DBrmemmnuit porosnexrpudyeckuit 3¢ dexT 1 ero 3aKoHBL. DOTOHEL

6. Dddext KoMnrona u ero reopus.

7. Monens atoma Pesepdopna. ITocrymarsr Bopa. Atom Bomoposa.

8. T'mnoresa ne bBpoiis. DKcmepuMEHTAIBHOE MNOATBEPKICHUE BOJHOBBIX CBOMCTB
MHKPOYACTHII.

9. CooTHoOILICHHE HEONpeIelIEHHOCTEH.

10. BonnoBas dyHKIusI, ee CBONCTBA U CTATHCTHYECKHH CMBICT.

11. Hecraumonapuoe ypasuenune [llpeunrepa.

12. Craunonaproe ypasuenue [llpenunrepa.

13. YacTuila B MOTEHIHAILHOM sAMe,

14. TIpoxoxzaeHHe YacTHIIBI Yepe3 HOTeHIHABHBIHA 6apbep.

15. KBaHTOBBI rapMOHHYECKHH OCIUILIATOP.

16. Ypaenenwme lllpenunrepa Oi1s aNeKTpoHa B aToMe Boiopoja. I nasHoe, opOuTaNBEHOE H
MarHUTHOE KBAHTOBEIC YHCIIA.

7. KBaHTOBaHME OHePrHHM 3JIEKTPOHA B aTOME BOJOPOJIA. CnoexTp aroma Bozopona.
IIpasuio orbopa.

18. OpOuTaNnbHEIA M MATHATHBL MOMEHT 3I€KTPOHA.

19. CoOcTBeHHBIH MEXaHHYECKHMH MOMEHT HMITyJIbca DJIEKTPOHA (cmun). CrHUHOBBIH
MAarHHTHBIH MOMEHT 371eKTpoHa. CIMHOBOE W MATHHTHOE CIIMHOBOE KBAHTOBLIE YHCya. OTBIT
Hlrepna u 'epnaxa.

20. Ipunuwn 3anpera [Taymu. [lepuonnyeckas cucTeMa 3JeMeHTOB Menieneesa.

21. llormowienwe, CIOHTaHHOE W HMHIYNHUPOBAHHOE H3IIYYCHHE. Koadpduuuents
OHHIITEHHA.

22. Jlazepsr. [TpuHIHD JeHCTBHSA 1a3€pOB.

23. Kiaccuyeckas TeOpHs TEMIOeMKOCTH. 3akoH Jlrononra u [Itu.

24. KsanTOBas TEOpHs TEIJIOEMKOCTH DHHINTEHA.

25. Teopus ternoemkoctu JeGas. GoOHOHBL.

26. Bozons! # pepmuoHEL [loHATHE 0 KBAHTOBEIX CTATHCTHKAX Boze-DHHIITEHHA I Depmu-
Hupaxka.

27. DHepreTHYecKHe 30HBI B KPHCTANIAX.

28. Pacnipenienenue 371eKTpOHOB IO SHEPreTHYeCKHM 30HaM. Knaccupukarmst TBEPIBIX Tell
Ha METaJIIbl, IIOJIYIIPOBOJHUKY U JTHAEKTPUKH.

29. CobcTeenHas u nNpUMeCHas IPOBOJIMMOCTH TIOTYTIPOBOIHAKOB.

30. DneKTponpoBOAHOCTE TBEPJIbIX TEMN. Temnepatypnas 3aBHCHMOCTD
3JIEKTPONPOBOJIHOCTH METAILIOB U MTOJYNIPOBOAHUKOB. Y poBeHb DepMu.

31. P-n mepexon. [lonynpoBo/IHUKOBEIE HOEL

32. XapakTepuCTHKH aTOMHOTO sypa. Mojenu aToMHOro sjapa. Macca M SHEprHs CBS3H
spa.

33. 3aKoHBI pajMOaKTHBHOTO pacnaza. Anbda-, GeTa- U raMMa-H3TydCHHE.

34. SlnepHble peakUuu M 3aKOHBI COXpaHCHHs. Peakius nenenus syep. Llemnas peaxiust
JIEJICHUSL.

35. Peakuusg cunTe3a aTOMHEIX siep. [Ipo6iiema ynpaBiseMbIX TepMOSIEPHEIX PeaKIiiil.

36. Buzsl B3auMoseHCTBHI B KIIaCCH(HKAIHS S]IEMEHTAPHBIX YACTHII.

37. Metozpl perucTpanuy dNEeMEHTApHEIX YacTurl. KocMuyeckue yun.




38. YacTums! u autuyactusl. Heditpuro. Keapku.

CamocTosiTenbHas paGoTa

L. AyIWTOpHAs caMmoCToATeNbHas paboTa CTyJAeHTa 110 JUCHUILUIMHE BBIIOIHAETCS
Ha J1a00PaTOPHBIX ¥ MPAaKTHYECKUX 3aHSTHSIX [IPH PEIICHHH 3a/a4.
Z, BueaymutopHas —camocTosTenbHas paboTa  BBIIOJHSAETCS CTYAEHTOM —[PH

yriiyOlIeHHOM H3y4YeHHH JUCLMIUIMHBI IIO0 TeMe INPOMIEHHOH JIEKIMH, TpH TNOATOTOBKE K
naboparopHeiM paboram. OCHOBHOH (OPMOI CamMOCTOSTENBHOH pabOTHI CTY/EHTA SBISETCS
M3YYCHHE KOHCIEKTA JIEKIUH, PEKOMEHJOBAHHOM JIMTEPATYPEL.

CamocrosiTensHas paboTa 3aBeplIaeT 3aJaud BCEX APYTHX BHOB yueGHOTO Ipolecca
MOJKET OCYIIECTBIATBCS HA JIEKIHMsX, CEMHHapaX, NPaKTHYeCKHX 3aHATHSX, J1ab0paToOpHBIX
3aHATUAX, KOHCynbramuaxX. Kax dopma oprammsamuu y4eGHOro mpolecca CaMOCTOSTEIBHAS
paboTa CTYJICHTOB MpENCTaBisAeT coboil IeleHalpaBIeHHYI0 CHCTEMATHYECKYIO JeATeNbHOCT
0 MPUOOPETEHHIO 3HAHMH, OCYIIECTBIAEMYIO BHE AYIUTOPHH.

KoHTpoIb BEITOIHEHHS CAMOCTOSTENBHOM paBoThl OCYIIECTBIAETCS B XOJIE BBITOIHEHHUS 1

3alUTEl JIa0OPaTOPHBIX PaboT MO AMCHIHILIHHE, [IPH BBITOJHEHHH NPaKTHYECKHX 3a[aHui, Ha
3K3aMeHe.

Bonpoce! LI KOHTPOJIA cAMOCTOATEILHOI padoThI

1. Kakoe wusnyueHwe HA3LIBAeTCsl TEMIOBBIM, M YeM OHO OTJIHYAETCs OT JAPYIHX
(mepeuncnuTe KaKuX) BUIOB H3TyYEHHS?

2. Jladite ompeneneHHs OCHOBHBIX XapaKTEPHCTHK TEIIOBOrO M3mydeHHs. Kakoe Teno
Ha3bIBAETCS a0COIOTHO YePHBIM?

3. Cdopmynupyiite 3axon Kupxroda.

4. Kako#l BuI mMeeT pacipeneneHHE DHEPrHH B CIEKTpe abCOMOTHO YEPHOTO Tena?
Hapucyiite KpuBbIe pacnpe/iesieHust B 3aBECHMOCTH OT JUIMHEI (WJIM YACTOTHI) BONHBI JUISI JBYX
temnepatyp (T2>T1).

5. Cdopmynupyiite 3akons Credpana — BospiMana u cMenennst Buna,

6. 3amummrte ¢opmyny Pones - JIKHHCa W TOSCHHTE CYTh "ymbTpaHOIETOBON
KaTacTpodsr”,

7. 3anumute Gopmyny [TnaHka H MOSICHHTE CYTh €r0 KBAHTOBOMH IHITOTE3HL.

8. Kakoe u3 Ten, yepHoe WM HEYEPHOE, MMEET BBINIE TEMIIEDATYDY, €CIH HX SPKOCTH
OJIMHAKOBEI?

9. B uem coctout siBneHue, HasbiBaemoe GoTodhheKTOM.

10. Cdopmymmpyiite 3akousl ¢oTospdekra. B ueM 5TH 3akoHB IPOTHBOpeuar
[PEICTABIEHUAM KIACCHUECKOH (U3uKu?

1. Kak ka4ecTBEHHO, CJIe/Tysl BOIHOBOM KapTHHE H3JydeHus, 06BACHUTE GoTo3(hdeKT?

12, O6wsacuuTe 3aKoHb! hoTo3dGeKTa, HeXoas u3 GopMyNsl DHHIITeHHA.

13. Yro Takoe kpacHas rpanuua ¢orospdexra. e OmpenensIeTcs YUCIOBOE 3HAYCHUE
IPAHMYHON YacTOThI? YTO BIIMAET Ha IOJI0XkKEeHHEe KpacHOoH rpanuib GpotosdhexTa?

14. Yro Takoe GoTO3]EMEHT H KAKOBA €ro BOJbTaMIIEPHAs XapPaKTePHCTHKA?

15. Ilouyemy Obl1a oTBepruyTa Mojens aroMa Tommcona?

16. B 4ém nporuBopedns npejuioxkenHoit Pesepdopriom nianerapHoit Mojieu atoma?

17. B ueM cymHocTs TeopHu aToMa, IpeuioxeHHoit Bopom? Chopmysupyiite mocTynarst
bopa. KaxoBe! HejoctaTku Teopuu bopa?

18. Cnexrpel aToMoB. CIIEKTpalbHEIE CEPHH aTOMa BOJAOPO/IA.

19. Kakue Tumbl coyjapeHMii BOSMOXHEI MEXKIY OJEKTPOHAMH, YCKODSIEMBIMH
JJIEKTPHYECKUM IIOJIEM, H aTOMaMHu?

20. B uém 3akmouaercs onbT @panka W [eplia, ¥ KaKHE OCHOBHBIE BBIBOIBI MOMKHO
ClIenaTh Ha OCHOBAHMH OMBITA?

21. Kaxue KBaHTOBBIE YHCIIA ONHCHIBAIOT COCTOSHHE MHKPOYACTHITEI?

22. Yewm onpezensercs dIEKTPOHHOE COCTOSHHUE H30IHPOBAHHOTO aToMa?

23. ObwsacHHTE IIpoLece 06Pa30BaHis YHEPIETHIECKHMX 30H B TBEPIOM TEJE.

24. Or 4ero 3aBHCAT IIHPHUHA PA3PEIICHHOM 30HbI K YHCIIO YPOBHEH B HEi?

25. Kakosa 30HHas CTPYKTypa MPOBOJIHHKE, IIOIYIPOBOJHAKA H H30JIATOpa?

26. OOBsicHUTE MEXaHM3M COOCTBEHHOH H IPUMECHOH IPOBOJIMMOCTH HOTYIIPOBOIHHKOB.




27. Kaxop ¢u3ndecKnii CMBICI IOHATHS YpoBHI Pepmu?

28. UYem oObsAcHsAEeTCA pasNMyde TEMIIEPaTypHOH 3aBHCHMOCTH JIEKTPOIPOBOMHOCTH Y

METAJJIOB H IIOJIYIIPOBOIHHKOB?

29. OOBsICHHTE 3aBUCHMOCTH IIOJIOKEHHs YpOBHS DepMH W KOHIEHTPALHH CBOOOIHBLIX

HOCHTEJICH 3apsiia B IIOJIYTIPOBOOHUKAX OT TEMIICPATYPHI.

30. OOspacuuTe (PU3HUECKHE IPOLECCH], TPOHCXOIAIINE IPH 00pa30BaHKU P-n MEPEX0a.

31. HapucyiiTe sHepreTHdeckHe 30HBI B 00NacTH p-n IMepexoja M OOBACHHTE, B HUEM
COCTOHMT JEHCTBHE BHEUIHETO 3IEKTPUYECKOTO IO Ha P-N IEPEeXol.

32, Yro HaseBaeTCAd paaHoakTHBHOCTRIO? Kakme mporeces

paivoOaKTHBHBIX?

OTHOCATCA K YHCITY

33. Ha uyem OCHOBaH NPHUHIHI PETHCTPAIMH M H3MEPEHHS PaIHOaKTHBHOIO H3JIyYeHHUs?

Kakune npubopsl NpUMEHSIOTCS TS 3TUX Ieeii?

34. OOpacHHUTE yCTPOICTBO U MIPHHIHI JAeHCTBUA cueTyrka [ elirepa.

35. OnuUIIUTE IPOoLEecCH, MPOUCXOAAIIME B ra30pa3psaaubIX CUETYMKAX.
36. Ilepeuncnure GU3MYECKUE IPOIECCHI, TPOUCXOAAIINE IIPH B3aUMOJIEHCTBHH

H3JIIYUCHHA C BEIICCTBOM.

B_

37. B 4em 3aKr0uaroTCA MPOIECCH YIIPYTOr0 PACCESIHUSI JIEKTPOHOB SIPAMH, SJIEKTPOHORB

Ha AJIEKTPOHaxX?
38. Uem oOycnoBmeHsI
IOIIOINAOIIYIO cpeny?

IIOTCpH  DHCPrUH  YaCTHIIBL

OpH  TIPOXOXKICHHH

39. YTO NpOHCXOAMT IIPH MIPOXOIKICHUH IIEKTPOHA Yepe3 IIOTIOTHTEN?
40. KakoBel OCOOCHHOCTH MPOXOXKJIEHHS 4Yepe3 MOTIOTHTEIb MOHOIHEPreTHYECKHX [-
YacCTHI U B-M3/TydeHH s, HMEIOIIEro HelPEPBIBHEIA DHEPreTHYECKUH CIIEKTD?
DoHJI OLEHOYHBIX CPENCTB U IPOBEICHMS AaTTECTALMH YPOBHS CHOPMHUPOBAHHOCTH
KOMIIETEHIIMH 00yYaromuxcs 0 JUCIUILTHEE 0(hOPMIISIETCS OTAETBHEIM JOKYMEHTOM.

7. YHEBHO-METOJHYECKOE H HH®OPMAIINOHHOE OBECIIEYEHUE

JAUCHUITJINHBI
7.1. Knuroobecne4yeHHOCTE
KHHMI'OOBECITEYEHHOCTh
Konuuecrso
HaumeHOBaHHE IUTEPATYPLL: ABTOP, HA3BAHHE, BUI H3JaHNs, Ton IHIEMIITADOB Hanuuue 5
H31aTe]bCTBO H3fanns Gp:f’él;':::;:e INEKTPOHHOI
BarY s e
COOTBETCTBHH
¢ ®TOC BO
1 2 3 4
OcHoBHas IHTepaTypa
1. Kysnenos, C. M. Kypc du3nku ¢ npumepamu pemenus 3amnad. Yacts [11. | 2015 - http://ww
l'eoMeTpyyecKas ¥ BONHOBAsS ONTUKA. DJIeMEHThl ATOMHOH M smepHOMH w.iprbooks
¢u3zuky, OcHOBBI GM3HKH 3IEMEHTAPHBIX YacTHIL ; yueOHoe mocobue / C. hop.ru/346
M. Kysneuos. — Tomck : ToMckuli MOJIHTEXHHYECKHH YHHBEPCHUTET, 72
2015. — 302 c. — ISBN 978-5-4387-0428-7.
2, Tauueikopa-Bymkesuu M. M. ®Ousuxa, Yacts 2. Ontrka. Kanrosas 2014 - http:/fww
¢uzuka. CTpoeHKe U (pHU3HUECKHe CBOKCTBE BelllecTBa [ DIeKTPOHHEIH w.iprbooks
pecype]: yueGnuk/ TamneikoBa-Bymkesuy M.J.— DiekTpoH. TEKCTOBEIE hop.ru/355
JaHHble.— MuHCK: Boimsiimas mkona. 63.
3. Jlexuun mo d¢usuke. KBanroBas u sgepHas ¢usuka [Dnextponubii | 2016 - http://e.lib.
pecypc] / A. @. Tankun, H. C. Ilpokomesa ; Brianumupckuii visu.ru/bits
rOCYINapCTBEHHBIH yHHUBEpCUTET MMEHH AJekcaHapa ['puropbeBwva u tream/123
Hukonas I'puropeesuda Crometosix (Bal'Y) .—  DnekTpoHHEIE 456789/47
TeKcToBelE AaHHele (1 daiim: 1,43 M6) .— Bnamumup : BraguMupckuii 47/1/0152
rOCYNapCTBEHHBIH YHHMBEPCUTET MMeHH AuekcaHnpa ['puropbesnya u 2.pdf
Huxonas I'puropsesmua Croneroseix (Bal'V), 2016 .— 87 c. : w., Tabu.
— 3arnaBMe C THTYNa SKpaHa .— ODJIEKTPOHHAS BEPCHA MEYaTHOM
ny6aukaunu .— bubnuorp.: c. 85 .— ISBN 978-5-9984-0654-6 .
JlononHuTensHas Jureparypa
l. Epcuna E.M. Ontuka. OcCHOBB KBaHTOBOM H smepHO# dusmku | 2011 - http://ww
[OnexTponHblif  pecypc]:  yueOHO-MeTOnMYecKoe — mocobue  And w.iprbooks
nabopatopHelx pabor mo dwusuke/ Escuna E.M., CoGonesa B.B.— hop.ru/170

Jepes




KHHIOOBECTIEYEHHOCTh
Konuuecerso
HanmeHoBaHuUE JIMTEPATYpbl: aBTOP, Ha3BaHHE, BUI H3NaHMHS, Ton IKIEMINANOS Hannmies
U313TeNIbCTBO WSfaHiA ~m§ vy EKTOOHHR
OHBMOWKC Gubnuorexe
al'y s Bal'Y
COOTBETCTBHH
¢ ®roC BO
1 2 3 4
DJIeKTPOH.TEKCTOBbIE NaHHbIe.— ACTpaxaHb: ACTpaxXaHCKHH HHKEHEPHO- 59
CTpoHTeNbHEIH HHCTHTYT, DBC ACB
2. ®uzMKa aTOMOR U MONeKyJl. SlnepHas duzuka [DnexTpoHneiii pecype] : | 2010 236
METOAHYECKHE YKa3aHuA K jabopaTopHbIM padortam no ¢uzuke / C. B, http://e.lib.
XKapenosa, H. C. Tlpokowesa, E. JI. lllamanckas ; BnaguMmupckuii visu.ru/bits
rocynapcteenuslii ynusepcuteT (Bal'Y), Kadenpa dusuke u npukmaanoii tream/123
maTtemaTHkH ; nox pex. E. JI. IllamaHckas .— DNeKTPOHHBIE TEKCTOBEIE 456789/20
naunple (1 daitn : 431 K6) .— Bnagamup : Bragumupckwuii 65/3/0070
rocyaapcTeeHHeli yauBepentet (Bal'V) 6.pdf
3. ®usuka TBEpmOro Tena [DnekTpoHHbll pecypc] : MeTommueckue | 2010 239 http://e.lib.
ykasanus K naboparopHeiM pabotam mo ¢usuke / C. B. Xapenosa, H. C. visu.ru/bits
[Mpokowesa, E. JI. Illamanckas ; BiaguMupckHii rocynapCTBEHHBIN tream/123
yuugepenteT (Bal'V), Kadenpa dpusnky ¥ npuknagnoii MaTeMaTHKY ; IOX 456789/20
pen. C. B. Kapenosa .— DnekTpoHHsle TekcToBbIe faHHbie (1 daiin ; 356 88/3/0070
K6) .— Buagumup : BnaguMmupckuil rocynapcTBEHHbBIH YHHBEPCHTET 3.pdf
(Bal'y)

7.2. Nepuomnueckue usganus XypHan «KBaHTOBas 371eKTpoHHKa». APXHB HOMEDOB.
Pexxum noctyma: http://www.mathnet.ru/ge/archive.

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE JTUCITUIIINHbI

JIns peanusanuu JaHHOM NUCIMIUIMHEL HMEIOTCS CIENUANBHBIE TIOMEINeHHs s
NIPOBEJICHHS 3aHATHI. JIEKIMOHHBIE ayMUTOPHM OCHAIIEHBI TOCKOM (IS Mesa MM MapKepa),
SKPAHOM JJIsl MPOEKIHOHHBIX CHCTEM, IPOEKTOPOM H HOYTOYKOM.

AYIUTOpDHH Il TIPOBENEHHs JIabOPATOPHBIX 3aHATHH OCHAIIEHB YCTAHOBKAMH JUIS
BBINIOJIHEHHU S 1a00paTOpHEIX padoT:

6.1. Onpenenenne nocrosanoi Credana-bonbnmana.

6.2, U3yuenue Buemuero gorosddexra.

6.3. Orpeliesienue pe30HaHCHOTO NIOTEHIHANA BO30YKIeHHs aTomMa MeTofoM Ppanka - epira.
6.6. Msy4enue TemnepaTypHOil 3aBHCHMOCTH CONPOTHBIIEHHS TIONYIPOBOHHKOB.

6.7. Viyuenue BOJIBT-aMIEPHBIX XapaKTePUCTHK TEPMOUYBCTBHTENBHEIX COPOTHBICHHIL.

IIpakrideckue/mabopaTopueie paboTEI IPOBOAATCS B yd4eOHBIX mabopaTopusix 430-3,
431-3.
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JIUCT MEPEYTBEPKIEHW S
PABOYEN NPOTPAMMBI JTUCIHUILIAHBI

PaGouas nporpamma oo6pena Ha yueOHBIH roz

IIpoTtokon 3acenanus xapemaper Ne oT roja

3asenyroumii kagenpoi

Pabouas nporpamma oo6pena Ha y4eOHBIN TOJ1

ITporokon 3acenanus kapempsr Ne 0T rojaa

3aBenyromumii kadepoii

Pabouas nporpamma o106pena Ha y4eOHBIit rox

IIporokoin 3acenanus kahenpsr Ne 0T roja

3aBenyromuii kadeapoii




JINCT PETUCTPAIIMMA UBMEHEHUH
B pabouyrO NMporpaMmy JUCLHILTHHEI
Duzura
o0pa3oBaTenpHON MPOrpaMMEl HalpaBieHus noAroToBku 15.03.05 Koncmpyxmopcio-
mexHono2uecKkoe obecneyenie MauluHoCmpoumenbHblx NPOU3BOOCHE, aKademMuyecKull

baxanaspuam
Homep BHeceHb! H3MEHEHHs B YacTH/pa3iesibl Hcnonuurens OcHoBaHKe
HU3MEHEHHs paGoueli nporpaMMel ®HO (HOMep M jmaTa MpOTOKOJIa

3acefanus kadeapsl)

3aB. kadenpoii /
TToonuce GHO




