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L HEJN OCBOEHHA JHCHHUILINHBI

Hemsmu  ocroenns  jaucnmnnneer  «Dusukay  seasercs  obecneuenne  Gyuyiero
crnenuanuera Hayunoil Qusnueckoii Gasoil, Ha KOTOPOR B BRICIIEH TeXHHYECKOH wWKome
CTPOMTCS ODIIEHHKEHEPHAS W CrienHankHas nojrotoska, [locnegosarensoe usyuenne GuinKm
BepabaTeiBacT crenudmuecknii  Meros;  Mbummenus, (UINYECKYIO MHTYMIMIO, KOTOpHIE
OKA3bIBAIOTCH BCCHMA TUIOMOTBOPHEIME H B JApYrHX HaykaX. Croenuanuersy, monydnsiime
HIHPOKOE (PHIMKO-MATEMATHUYECKOE 00pasoBaHme, MOrYT CAMOCTOATEILHO OCBAHBATL HOBLIE
TEXHHHECKHE Hanpasiexis, yeneumo paboTath B HHX, JIETKO HEPEXO/HTh OT PelieHus OIHIX
3ajaYd K JpYruM, MCKaTh HECTAHIAPTHEIC W HETPAIHUMHOHHEIE [YTH, YT0 0CODCHHO BAXKHO IH
MpodeccHOHANLHOI MOOHIBHOCTH CHENHATHCTOB B YCIOBHAX YCKOPEHHOTO PASBHTHS TCXHUKIN,

3anauu AHCIHMIVIHHEL

* TCOpeTHHECKAd NOJArOTOBKA B oOnactn (u3nkH, nospojmiomas GyIymiHM HHKeHepam
OPHEHTHPOBATECA B MOTOKE HAyuHOH M Texnuueckoil nndopmaiun 0 obecrneunpaiomas M
BOSMOMKHOCTE HCITONLIOBAHHA HOBLIX (DHIMYECKHX NPHHIMIIOB B TeX 00MacTaX, B KOTOPHIX
OHH CHENMATHIHPYIOTCH:

* QopMmupoBanNe HAYYHONO MBIIJCHHA, B YACTHOCTH TPABHILHOTO MOHHMAHNA rpail
NPHMEHIMOCTH PA3IMIIEIX (PHINUMECKIX MOHATHI, 3aKOHOB, TCOPHI N YMEHHS OLCHHBATE
CTENCHL JIOCTOBEPHOCTH PE3YIBTATOB, NOIYYEHHEIX € MOMOIIBIO IKCHEPHMENTAIBHAIX MIIH
MATEMATHUYECKHX METOI0B HCCIIE0BAHM,

*  BRIPabOTKA IPHEMOB M HABLIKOB PELICHNIT KONKPETHRIX 3014 U3 Pa3HbIX obnactel] (pusmin,
HNOMOTalIHX CTYICHTAM B Ja/IbHEHIIeM PeIIATE HHKSHEPHEIE 3a/144 1.

* O3HAKOMIICHME CTYACHTOB ¢ coBpeMeHHON Hayunofi annapatypoli W BeipaGoTka y HuX
HAYAIGHEIX  HABBIKOB  [IPOBE/ICHHS  OKCHEPHMEHTATBHLIX  HAVUHBIX  HCCHEIOBANHT]
PABIIHMHBIX (PU3NYECKHX ABICHHI M OLEHKH [orpemnocTeil maMepenuil.

2. MECTO JIMCUHUILIHHBI B CTPYKTYPE OI1011 BO

Hucnunmna «Cnemuansuple pasjenn (pu3nkny oTHocHTCH K Oazonoil wactu 6noka B.l
OCHOBHOH  npodeccHonanbhol  obpasopatenshoil  nporpammel.  Mayuenue  gucwnnmmmnm
NPOXOJIHT BO BTOPOM ceMecTpe.

Hnst yenemnoro ocsoenus kypea dusmxn CTY/ICHTAM HeoDXOAUMO 3HATH CIEVIONHe
pasjensr Boictiell matemaruki: Juddepenimantioe weuncnenue, Murerpansioe neuncuenne,
AHLTHTHYMECKAR TeoMeTpHS W Jnneiinan anreGpa, Psaael, Jnementl BEKTOPHOTO  aHAIH2A,
Dynkinn komnuekcHoro nepemennoro, Jinddepenumnansine YpaBHEHHA, DNCMEHTH TEOPHH
BEPOATHOCTEH M MATEMaTHYECKO CTATHCTHIH,

OcroeHne JUCHMINIHHET HeODXOMHIMO U1 M3YHEHHA CHEAYIOIWHX AHCUHIINE yueGroro
niaHa: «INeKTPHYECKHE MALIHHBl W anmapathiy, «Mozesposanie CHCTEM H NPOLECCOB),
«OCHOBLI HAYUHBIX HCCACIOBAHNITY . BRINOAHEHHE BLIYCKHOM KBanmdukaumonnoii paboTe.

3. KOMIETEHIMI OBYYAIOIETOCS, ®OPMHPYEMBIE B PE3VIILTATE
OCBOEHUWS JUCHUTITHHBLE

B pesynprare ocpoenns AHcIHmmnG ofyuaomuiics gomken JIEMOHCTPHPOBATE CIEYIONIHE
Pe3yIILTaThl 00pAI0ORAHNA:

1) 3narn:

* (yHAAMEHTANLHEIE 3aKOHBI NPUPOIEI B OGNACTH KBAHTORONH, aTOMHON M ALePHOI
(prznrn (OTTK-1).

2) Ymers:

* NPHMEHATH (PHINUCCKHE 3AKOHBI JUIS PELICHHA NPAKTHYCCKHX 3a/dy (OITK-1).

3) Bnaners:

* HAaBBIKAMH NIPAKTHUCCKOrD NpHMeHenns 3akonon dhuznkn (OI1K-1).

Komiererum, Sactuino GopMupyeMele B pamKax 0CBOSHHs IHCIHIUIHBL:



OIIK-1.

CnocoGHOCTEI0 HCNONRIOBATE OCHOBHBIE 3aKOHOMEPHOCTH, JCHCTBYIOUIME &

polecce H3roToRISHHA I[P}K}MLT,HH TPEE}'EM[\]"D KAQ4UeCcTRa, 3aldaHHoro KOIHYeCTRA  1IpH
HAHMEHBIINX 3aTpatax obmecrsennoro Tpyaa (OTTK-1).

4. CTPYKTYPA H COJEPKAHUE JNCHHATIINHLI

O0u1@as TpyA0EMKOCTE JMCHMIITHHET cocTanaseT 4 sadernele emunnne, 144 uaca,

Buan ywebnoh pabores, sxidss Ofive QP TERVIILETD
CAMOCTONTEN LIty pilfiory oryacHToR 6 ”n KT
EL I TPYAGEMKOCTS (B Yneax) HHE”W YEIHBACMOCTHI
. E E PAITRL, fter e
Ne Pasnen (Tema) & Z 2 el € NpHMEHERNCM certecmpa)
nn JICEETH A E 5 = g = H é 2 | HETEPAKTHRHIAN -III” ,,::, )
o b E ?E 3 E & oo = BETOA0H i
u 8 &5 | B 8| 5 {n wacax | %) e St
- = E ; IE E. = o 5 HTTCCTOINN
é‘ ;.: & fHe ceme e
1 Keanrosan npupop 2 | 13 4 i 20 i 17 | - 12/ 50%
HBJIYYE HIS Ol
DNEMEHTE! KBAHTOBOM 5 Peitranr-
2 | MexaHukd u aToMHol | 2 X 8 - - - 24 | - 4 { 50% KOHTROML Mo
pisnkn
Peiirir-
- w COUTROYS 0l
3 DmeMeHTR (IHINKHN 3 13 4 . 16 ) 12 | - 10/ 50% KOUTpOaL Mol
THERAOTD TEna 15
DreMenTht GHIHEH Pefrmr-
i : Tk N
4 | BApan | 2 | 18 2 i ) ) 6 ) 1 /50% KONTROAL N3
AEMEHTAPHBIX
HACTHIL -
Beero 2|18 | 18 - 36 | - | 54| - | 27/50% | Izamen (36
)
Coepimanue pasaeaon Qe
- . Kon-po npakTH- | naGopa- |
Temii, pasnenst AueHIUIHEE dapdy: | DRl | St | nopmnie epe
Pasaen 1. Ksanrosas npupoaa waryuennn 36 4 - 20 2
Jekuna 1. 3axkonst Tennosoro wanyyenns
12 2 - 4 6
Jexuua 2. Keawronsle ceoiicTra coeta 24 2 - 6 6
Pazaen 2, 20emenmi Ksammosoil Mexsutiiin i arosuoii 32 8 24
iy i )
Jlexuma 3. Crpoenue atoma i 2 - - B
MNexuna 4. Bonuopsie croficTaa MukpouacTii B 2 = - ]
Jexuma 5. Vpasrenue wpeamnrepa 8 2 - - 0
Heruna 6. Atom Bogopona 8 2 - - 6
Paspen 3. Duementnl gusngn teepioro rena 32 4 - I 12
Jlexuns 7. TenmoeMkocTs TBEpALIX TEN 6 2 - - 4
Heruna 8. Sonnan Teopus TeepALIX Ten 26 2 - 16 8
Pasaen 4. Suemenrin guznin sapa n saementapiubix g 2 6
HaCTHIL i i I
Jexuus 9. Aromuoe sapo £ 2 - - 6
Dxzamen 36
Yroro 144 18 - 36 54
Jdatopatopusie sansris )
Ne monyna Ne | Hanmenoranue n/iii kpaTkoe conepsranmne 1atopaTopHblx pabot | Tpynoémkocts
AHCLMIUTH L n'n (uacon)




Paznen 1, | Ne 6.10npeneneune nocroandoii Ctedana - Boasumana q
Keanrosas

npuposa
HIYHEHHA | -
2| Ne6.2 Msyuenne sreuniero otoadiperta u BaxyyMHbIx 4
(hoToaeMeHTOR
3 Ne6.3 Onpenenetine pesoHaHCHOro NOTeHUMANR BO3GYKACHHA -
aroma MeToom Dpanka — epua
4 | Bauwwmra naGoparopusix pabor 8
Pazpen 3. 5 | Ne 6.6 Mayuenue TemnepatypHoit sasucHMocTH CONMPOTHRACHHA 4
neMenTsi NOMYNPOROAHHEOE
HITETRINT

TBEPIOTO TEna

6 | Ne 6.7 Mayuenue BonLT-aMIEPHBLIX XapaKTepHCTHE g
TEPMOUYRCTBHTENLHBIX CONPOTHRIIEHHI

7| No 6.8 Msyuenue BoALTaAMIEPHBIX XaPAKTEPHCTH q
thoToconpotitenenus

8 | Banwra naGopatopunix paGor B 4

HTOIO: 36

5. ObPAZOBATEJLHBIE TEXHOJJIOTHH

¢ JICKUHOHHO-CeMHHapckad  cueteMa  o0yvenna  (TPAIHMIMOHHBIC  JEKIHMOHHEE 1
NabOpaTOPHEIE 3aHATHS );

*  o0yuenue B MUILIX IPYNNax (BLINONHEHHE 1abopaTopHEIX paboT B rpYNNax u3 AByX HIH
TPEX HeNOBEK);

*  MacTep-Kaacchl (AEMOHCTPALMA Ha NPAKTHYECKHX 3AHATHAX TPHHIHIOR pacuera zanay
[0 PA3THYHBIM TeMam);

¢ [NpPHMEHCHHE MYILTHMEIHA TEXHONMOIWI (MpoBejieHHe JEKUMOHHLIX  SAHATHI ¢
MPHMCHCHHCM  KOMNBIOTEPHEIX  MPEICHTALMNA N IEMOHCTPALMOHHEIX  POTHKOB  C
MOMOIIBIO MPOCKTOPA HIIH KOMIIBIOTEPA);

*  HEQOPMAUHOHHO-KOMMY HHKAIHONIEIE TeXHONOIH  (NpHMeHele HH(OPMAHOHTILIX
TEXHONOTH JUL MOHHTOPHHIA TEKYILEH YCHEBAEMOCTH CTYICHTOR H KOHTPOA 3Hainil),

6. OHEHOYHBIE CPEJACTBA JUISI TEKYUIETO KOHTPOJIS YCHEBAEMOCTH,
IPOMEZKY TOYHOH ATTECTALIMH 1O HTOTAM OCBOEHNSI
AUCIHIVIMHBI H YUYEBHO-METOJMYECKOE OBECITEYEHIE
CAMOCTOSITEALHON PABOTHI CTYJAEHTOR

Texymuii kourponn yeneracmoctn ssiseres pacnpeacnlHHBIM H OCHOBAH HA QllEeHKe
HECKOJIBKHX COCTABIAIOUIHX.

I, PesynsTartsl pefTHHI-KOHTpOIA,

2. Bewmonnenue u 3aura nabopatopusix paGor.

Bonpocs! peiftunr-xontpons Nel

l. Temmeparypa aGcomoruo wepuoro rtenma T = 6000 K. Eemn TEMIEPATYPY Tena
YMCHBUINTE B 2 pasa, TO JHEPreTHYECKAN CRETHMOCTS abeoIOTHO YEPHOTo Tefi

1) ymenbmmtes 8 4 pasza 3) ysennuures 8 2 pasa

2) ypenuuuTes 8 16 pas 4) ymenbiMTes B 16 pas

2. Ecam juinua BonHel, COOTBETCTRYIOMIAN MAKCHMYMY HIYUCHHS YMEHBIINIACE B 4 pasa,
TO TeMIlepaTypa abcomoTHO YepHoro Tena

1) yBemunnacs B 2 pasa 3) ysenmnuunace B 4 pasa

2) ymenpinIacs B 4 pasza 4) yMEHBLIHAACE B 2 pa3a.




3. Ecan sauepHennyio niacTHHKY, Ha KOTOPYIO NAJAET CBET, 3AMEHHTL HA  3CPKAILHYIO
TOH e II0MANN, TO CRETOROE JIaB/IeHHE

1) ocTaneTcs HEMIMEHHEIM;

2) ymeHblInTeA B 2 pasa;

3) ysenuuures B 2 pasa.

4. DneKTpoN B aTOME NEPEXOAHT H3 BO3BYIKACHHOTD COCTOANMS ¢ SHeprieii £ b ocHoRHoe
cocroanue ¢ aneprueit Ey. Ipu stom nenyekaeres oron. Macea nenymennoro qgorona pasia
£ -k, E,—E E -E, E,-E B ¥,

1y € 2) ¢! 3) ke 4y he 5y ¢

5. Hactora nanaoniero na GoTomneMenT HANYUeHId yMeHbIIacTes BiBoe, Bo cronnko pas
HYWKHO  M3MCHHTL 3aiepiupatoulee  Hanpsaenue, ecan paboroll Beixoga anektpona i
Marepuaa GoToIeMenTa MOKHO nperebpeun?

1) ysenuuuTs B 2 paza;  3) yBeauuuTh B V2 pas; S)ocTasnTh He3s HIMCHEHNH,

2) yMEHBIMTD B 2 pasa;  4) yMenpumts B V2 pas;

6. Tlpu 3amene ogHOro MeTauna APYTHM JUIHHA BOIHLI, COOTBETCTBYIOIIAY KpacHoii
rpannue dorosdderra, ymennimaerea. Pabora BLIXOAa IS BTOPOro MeTamia 1o CPABHEHHIO ¢
paboToil BEIXOJA U1 NEPBOro

1) ypennuunace; 2) YMEHBIIH/TACE; 3) He H3MEeHHIach.

7. Onprret CTONCTOBA 10 HECASAOBAHNIO BIANMOACHCTEIS HANYUSHS ¢ METaLIaMI:
1) MO3BONMAN OIPENEITL PAIMEPL #/1pa;

2) nOATBEPANIIN KBAHTOBYIO IPUPOIY HALYYEH s,

3) HOATREPAMIAN HATHUHE BONHOBBIX CBOHCTE Y 3ICKTPOHOB;

4) NONTBEPAKAN THIIOTE3Y O IHCKPETHOM CTIEKTPE JHEPIHH WICKTPOHOB B ATOMAX,

8. B adpexte Komnrona doron

1) BLIDHBACT 31EKTPOH € TIOREPXHOCTH BENICCTEA,;

2) nepejlaeT MEKTPOHY YacTh YHEPIHH [PH YOPYroM CTONKHOBEHIH,
3) nepefaeT MEKTPORY HACTh HHEPIHH NPH HEYIPYIOM CTOAKIOBEHI,

9. Onerret Dparka 1 lepita 1o HeeaeI0BAHKIO YIEKTPHYSCKOTO Paspiia & napax pryTi;
1) Mo3BOWIN ONPEENNTE PasMEpEL S1pa;

2) NOATBEPNIK KBAHTOBYIO TIPHPOY H3NVHEHHS;

3) NOATBEPAMITN HAMYHE BONHOBLIX CBOMCTE ¥ 21EKTPOHOR:

4) MOATBEPAMIN THIIOTE3Y O JIHCKPETHOM CIEKTPE SHEPIHH MICKTPOHOB B ATOMaX,

10. Ha pucynxe u3obpaxens! craunonapisie opbuts atoMa BOJIOPOAA COracHo Mo/iein
Bopa, a Taske yenosno usobpascenn nepexoss JMEKTPOHA ¢ OJHOR cTaudeHapiol opbuTel Ha
APYTYIO, CONPOBOMIAMOUIHECH HATYHeHHeM KBanta aucprun. B yastpadmonerosoii ofmacii
CHEKTPA HTH nepexolul fator cepuio Jlaiimauna, s Buanmolt — cepuio Banemepa, B HH(ppaxpacuof
— cepuio Tawena. HanGonsinedi vactote kxsanta B sumimoii oBnacti CHEKTPA COOTBETCTRYET
nepexon

l)n=4—=n=3
2)n=3—n=2
J)n=5—=n=2
4yn=5—n=1




I1. B rteopunt Bopa pammyc n-oii kpyrosoii opGHTBI DA€KTpOHA B 4TOME BOIOPO/A
.. B, =hH
BLIp@KAETCA Wepes pammyc nepeoit opbutel Qopmynoiiz 7 ! . Onpenennre, Kak
HIMEHACTCA KHHETHHECKaA IHEPIHA DICKTPOHA NPH NEPEXO/Ie ¢ TpeThel opOuTLl Ha 1epayLo.

1) yBenuuusaerca 8 9 pas 4) ymensluaercd B 3 pasa

2) ymenwiaercs B 9 pas 5) He MenseTes

3) yeenuuupaercs 8 3 pasa

12. Onerret Jlesuccona u [iwepmepa 1o andpakinm na kpucTaiax:

1) no3BONHIK OnNpeneanTh pasMepr! sapa;

2) OATBEPMITN KBAHTOBYIO TIPHPOJLY HATYUEHNA;

3) DOATBEPHIN HATHYHE BONHOBLIX CBOMCTB Y 2EKTPOHOR;

4) NOATBEPIMIH THIIOTE3Y O JAHCKPETHOM CIIEKTPe FHePril MEKTPOHOB B aToMax.

Af
13. Cpasnure anuny posanet ae Bpoiins % P ans mapuka Maceoit m = 0,2 r n nportona
Maccoil m= ],6'?*1 1077 kr, HMEIOUIHX OJIMHAKOBLIC CKOPOCTH,
1) 6,57-10°% 2) 8,35-10°%7 3) 6,57-107% 4) 83510,

Bonpocs! pelituur-konrposug No2
|. Craunonapueiv ypasnennenm [Lpeunrepa ana anextpona o BOJJOPOAONIOL00HOM aTOME
ABNAETCA YpaBHeHe

dhy 2
S+ Ey=0
ndx h
2
?‘ur+2—2- E+ ; --f:L—tli:ﬂ
2 fi dney  r
7.2
N, X
vzwh—’” E- ; y=0
3)

Vi + ;—2—? Ey=10

4) fi
2. Eenn w — hynKima uMeeT B, YKA3AHHLIT HA PHCYHKE, TO BEPOATHOCTE OOHAPYHNTE
L
o
HeKTPOR Ha yuactke O 2 pasHa

-..P- 4




3. B xakom ciyuae sHepreTHUeCKuil criexkTp BHGMEDHH CIIOIHONY

1) 20ekTpoH B noTeHmansHol ame wmpumoii 107"

2) anexTpon B atome

3) 2NeKTPOH B MONEKYJIE BOAOPO/IA

4) ¢roBoHBIT YNeRTPOH,

4. MakcumanbHOe 3HAYCHHE NPOCKUME MOMEHTA HMIY/IbCA HICKTPOHA, HAXOIIIErOcH B f-

COCTOAHHH, Ha HALIPABICHHE BHEINHETO MArHKTHOI'O 110718 PABIO

Dh: 22k, 33k, 4yah,

5. CKONBKO Pa3THuHBIX COCTONHIIT MOMKET HMETE JMEKTPOH ¢ IIABHBIM KBAHTOBLIM HHC/10M

n=47

)15, 2)48; 3)32; 4)54,

6. OnpesennTs aToM, ¥ KOTOPOro B 0CHOBHOM cocToanuu 3anontenst K, L, M — ¢iom n 5 N
— CJIOE PACNONOIEHE! 7 3NEKTPOHOE,

1NClL; 2)Ge; 3)Br; 4)Ti.

1. Cpena HaswiBaeTCH akTHEHOI, ecn ona

1) HOAHOCTHIO NOMONUIACT IAAAIONIEE HA HEE HANYUEHIE!

2) MOAHOCTBIO PacCEMBACT NAMAIOIICE HA HEE HATYHEHHE,

3) YCHAHBACT NAIAIOLICE HA HEE NINMYUCHHE,

8. CHCTEMA HAKAYKH JIa3epa 03R0IIeT

1) co3aTh HHBEPCHYIO HACEICHHOCTE B AKTHRHOI cpese;

2) BHI3BATH BBEIHYMJIEHHOE HaTyueHie OTOHOR;

3) 0Becne nTh BHICOKYIO KOTePeHTHOCTE a3¢PHOTO HITYUeHHH,

9. PaccMOTpUM jiBa KBAHTOBBIX COCTOAHMA, B KOTOPBIX HAXOMHTCH CHOTEMA ATOMOB. ¢
IHEPrHAMH £y u [y, npuvem Ey > £;, Cucrema Oy/leT HaXOOUTECH B COCTOSHHI ¢ HHBEpCHoil
HACCCHHOCTRIO, ecitn uieno aromMos V| ¢ sueprueit ) Gyuer

1) pasuo uneay aromor Ny ¢ aneprueii Fo;

2) Mensine, uem Ny;

3) Gonslue, uem Ns.

10. Mpuanun Haynu cnipaseums

I) A BeeX TOMIECTBEHHBIX MACTHIL KBAHTOBOMEXAHHUCCKOH CHETEM b

2) JUIA CHCTEMBE TOKICCTBEHHEIX BO30HOR:

3) JU1A CHCTEMBI TOKAECTBEHHEIX (BePMIOHOB.

I'1. Menenne wactuil Ha 6030HE! 1 (epMEONE OTIIpeIeaATeTCH

1} TONBKO rIaBHbIM KBAHTOBLIM MHCIIOM H;

2) ToNEKO OPONTANEHBIM KBAHTOBLIM YHCIOM [;

3) CHHHOBLIM KBAHTOBBIM YHCIOM M1,

4) opOHTANLHEIM | H MATHHTHBIM 11 KBAHTOBBIMH YHCTAMH,

12, Basncumocts MonapHoil TenmoeMroctit Cyy XHMHMECKH MPOCTRIX TBEPALIX Tel OT
TEMIEPaTyphbl NpeAcTarneHa Ha rpaduke

1) 2) 3) 4)
Cwm Ch Cas
iR iR
, R =
i T 0 T
13.Tennoemkocts  cueremsl, coctommeit w3 N = 10%° gnaccuueckix TPEXMEPHBIX

HE3ABHCHMBIX apMOHHYECKHX ocUHIATOpoB npn Temneparype T = 300 K, pasua



1y 414 w1 2) 4,014 /K 3) 1242 o JTw/K: 4) 41,4 k) Iw/K,

14, Jlebail nomyuun Tteopernueckylo sasuchumocTs MomspHoll Temnoemxoetw Cy oT
TEMIEPATYPEL, PACCMATPHBAN KPHCTAUIHHECKYIO PELIETKY KiK

1) cmeremy HepzauMomeliCTBYIOIMAX waCTHIL, COBEPIIAIONIHX TEIUIOBLIC KOACOAHMH ¢
PASTHYHBIMH YACTOTAMH,

2} CHCTEMY CBA3ZAHHBIX YacTHLL, COBEPLUAIOUINX TEMIORGIE Kouebanus ¢ OJINHAKOBLIMII
YACTOTAMHN;

3} CHCTEMY CBAZAHHEIX YJaCTHLL, COBEPIIAIOIINN  TENJ0BLIE Konedauns PAAMHHEIMI
YacToTaMi;

4) cHCTEMY HeB3aMMOEHCTRYIONINX  HACTHLL, COBCPIUAIOIINK  TeNNoBeie Konedaltms ¢
GIHHAKOBBIMHI MACTOTAMM.

15, Banentras 301a coGCTBEHHBIX M00YTPOBOAHNKOR

1} HacTHYHO 3aHATA INEKTPOHAMU;

2) HOJIHOCTBIO 3AHATA NCKTPOHAMIT

3) nepekpeiBaetcs co croGoaHoi 30101 BO3BYHACHILIX SHEprui,

16. C ysenuuenuen reMueparyphbl 1eKTponpoBoIHOCTE TOMYIPOBOHHKOR
1) yseanunsaercs;

2) yMeHbIaeTes;

3) He MeHgeTCH,

17. B 001acti HU3KHX TeMIepaTyp ¥ noaynpoRoHHKOR npeodnaaet
1) BIpOtHAS TIPOBOMMOCTE!

2) 3MEKTPOHHAS TIPOBOHMOCTD;

3) cobeTeenHas NPoBOIHMOCTE;

4) npuMecHad NpoBoIHMOCTS,

Bonpoce: pelitunr-konTpona No3
1. JIns HyKJIOHOB BEPHBIMH ABASIOTCS CHCIYIONHE YTREPIKACH A

5
1) npoton obnanaer sapsanom, pasurv € |
2) cnuH HEeliTpOHA MEHBIIE CIHHA NPOTOHA,
3) Macch! HYKITOHOB [IPAKTHYECKH OQHHAKOBLL,

2. HeM MEHBILIE IHEPTHA CBAIN S7pa, TeM

1) Goneme v vero nedext Mace:

2) MeHbmyIo paboTy HYRHO COBEPIIHTH, 4TOGHI pasienuTh 3T0 AP0 HA OTACHLHEIC
HYKJIOHBI;

3) Bonbiue SHEPrUM BHIISINTCA MIPH PACTIALE FTOLO SIIPA HA OT/RNIBHBIE HYKIOHBI;

4) MeHBLIE ETO SHEPrH MoK,

5) MCHBLIE IMEPTHH BEIACHHTCH B PLAKITHH TEPMOALEPHOTO CHHTE3A 9TOIO AAPA ¢ JPYTHMI
ANpanu,

3. Ilpn a-pacnane

1) 3apaj aapa HE HIMEHITCH, Macca SApa yMeHbIIaeTes Ha 4 a.e.M.]

2) 3apaa a/pa yMeHsIaeTCs Ha 2e, MacCa SIpa yMeHbIactes wa 4 a.e.a.:
3) 3apsn s/1pa yMeHbaeTes Ha 2e, Macea A71pa He MEHASTCH;

4) sapan gapa ymensinaeres Ha de, Macea AOPA YMEHBLIACTCA HA 2 a.e.M,

4. Kakag 1018 pajHoakTHBHLIX ATOMOE OCTAHETCH HE pacnasieics yepes Hirrepnan
BPEMEHH, PABHEI JABYM nepHogaM noaypacnajia
1) 50% 2) 67% 3)33% 4) 75% 5)25%?



5. CKONBKO ¢- W - pacna/ion JIOKHO TPOU30IHTH, YT00b HECTAOWILHBI H30TON aMepuIs

241 209 1y
o5 A1 NpeBpaTHICH B cTabUALHBIR HIOTON BHCMYyTa & bi 7
1}8andp 36ausf
2)9awu3p HT7au3p

14 4
: 7 N 5 He
6. Anpo azora saxpatao Y -yactuny H HCIYCTHIIO mpoToH, Slnpo kakoro
alieMeHTa 00pasoBaiocs?

J?}p i?O ]f}F IGO 17 N

D97 287 397 487 57
Sp, ‘H g
7. Slapo Gepunnms 4BL,HUT‘JIU‘I'HH,[|,EﬁTpDII L™ npespamaeres v anpo Gopa ° . Kaxas

HACTHIIA NPH 3TOM BEIDpaceiBagTes?

Dp  2)n 3)@  4)¢ 5 uenyexaeres © -ksanr

H e +v,+v,
8. PEHKEIHH O He MoKeT HATH H3-38 HAPYUICHHS $aK0HA COXPAHEH A

1) COHHOBOrO MOMEHTa UMIYIILEA;
2) IEIITOHHOTO 3apAaja;
3) snexTpudeckoro sapsiga.

9. 3aK0HOM COXPAHEHHS AMEKTPHUSCKOTO AP 3anpeleHa peakiHa
i e +v +v ;-3 ptat
1) A e TV, 3 1 +v, > pte

2}n+ﬁ—}e'+f{, 4) et e -2

10. M3 npusetennux cxem B3AHMOTIPERPALIEHHTT YACTHIL AHHUIIUIAIIMN COOTRETCTBYL]
° F § = -+ -
nr 2rtry gpepFnte v, 3 K'Sartirx pe +te dyty

II. B nopanxke pospactanus MHTEHCHBHOCTH (rynaaMeHTaAbHbIE  B3AHMOICTICTRIN
pacnosaratoTes cnefyomuy obpazom

1) anextpomaruutHoe, ciafoe, rpaBHTAMOHHGE, CHIBHOE:

2) cnaboe, CHIbHOE, FPABHTAITHOHHOE, WEKTPOMATHHTHOE,

3) 2NEKTPOMArHHTHOE, IPABUTALMOHHOE, cnaboe, cunLHOE,

4) rpaBuTanMoHOe, CIAGOE, WIEKTPOMATHHTHOE, CHILHOE.

[Tpomexyrounan arrecranmus npoxoaur o (hopme sxzamena.
Bonpoce! x sxzameny
I. Temnosoe wanyuenne, Papnopecioe HANYUCHHE,  XapakTeplCTHKH  TeIIOROID
HAIIYUEHHA.
2. Abcomotrno wepnoe Teno, 3akon Kupxroda. 3axon Credana-Bonpimana 1 saxon
Buna,
3. Pacnpenenenne JHEPrHH B cllekTpe abcomoTiio 4epHoro Te, Qopmyna Pases-
Hounca. Ynsrpadmonetosan katacrpoda,
Keanrosas runoresa u dopmyna [nanka
Birewnnit doroanexrpuuecknii addert it ero sakonsr. GoTOHbL
Sipert Komrrona u ero teopus,
Mognens aroma Pesepdopra. [ocrynarnt bopa, Atom sojiopons,

e =



8. T'mnoresa nme bpoiins, DKcnepHMEHTANLHOE NOATBEPAICHHE BOAHOBLIX cpoiicTn
MHKPOHACTHIL,

9.  CoortHowenne HeonpeaeiennocTeit.

10. Bonnoras gryngius, ee coiicTsa U CTATHCTHYECKHIT CMBICI.

1. Heeraumonapuoe ypasnenue Ulpeanurepa,

12. Craunonapuoe ypasuenue [peunrepa,

13. Yacruia B noTeHuMaisHoii ave.

14. Tlpoxoxzenne yacTuis yepes noTeHnuansuLpii Gapsep.

15. Ksanrossiil rapmonnuecknii ociunstop,

16. Ypasnenne Ulpenunrepa s srexrpona B atome Boaopoa. [iasroe, opSurammioe i
MATHHTHOE KBAUTOBLIE YHCA.

I7. KpauroBanue smepruu snexktpona B arome Bojoposa. Chexrp artoma BOILO PO,
[Tpasnio othopa,

18. OpOuraibHbii 1 MAIHUTHBLT MOMEHT /1eKTPONA.

19. CoGcTreHHEI  MeXAHHYECKHI MOMEHT HMIYIIBCA anekTpona (cnun). CrnHuoskibi
MArHHTHBL MOMEHT tekTpond, CHHHOBOE H MATHATHOE CHHHOBOE KBAHTOBLIC M1CII,
Ongrr Hlrepua u lepnaxa.

20. puuuun sanpera Haymu, [epuomyeckan cuctema siiementos Meneieena,

21. Tlormouienue, CHONTAHHOE M MHAYUHPOBAHIOE  W3IVUCHIC, Koadmmernn
Dituurreiina.

22. Jlasepor. [punnun neficteus nazepos,

23. Knaccuueckas TeOpHS TENNOEMKOCTH. 3aKkon Hiononra u [Tru.

24. Knawtopas Teopnsa Tennoemkocti inireiina,

25, Teopua rennoemxoctn Jlebag. @ouonm.

26. bosonsl u depmuonsr. [loustne o xpantoBhx cratueThkax Boze-Ditrciing |
Mepmu-Supaka,

27. DHepreTHYECKHE 30HLI B KPHCTANIAX,

28. Pacnpesniencie 91eKTpOHOB 10 IHEPreTHHECKUM 30HAM. Kaacenduwanms roepinx
TEJ HA METAIILL, MOAYIPOBOIHKKH H JIM3NEKTPHEIL,

29. CofeTrennas i npuMecHas npoBOAHMOCTH NOAYNPOBOIHHKOB,

30, DpexTponpoBoIHOCTh TBEPILIX e, Temneparypuas JABHCHMOCTL
AIEKTPOTIPOBOAHOCTH METAIIOB ¥ [I0JIYIIPOBOJAHHKOE. Y poseHsn Mepai.

31. P-n nepexon. [TonynpoBoiHHKOBEIE O

32. XapakTepucTHER atoMuoro sipa. Mogenn aromuoro ajnpa, Macea w oueprua cnm
Afpa.

33. 3akoHbl pajMoakTHEHOIO pacnana, Annda-, Gera- u raMMa-HayueHne.

34, Snepusie peaxiin 1 3akoHsl coxpanenns. Peakuns aencius anep. Henuwag  pearipng
JIENEH .

35. Peakuus cunresa atomunix anep. [poGrema YIpaBJISeMBIX TePMOAIEPHBIX PEAKIIii.

36. Buawl ssanMoneifctsiii n knacendimranus 3EMEHTAPHLIX HACTHIL.

37. Meroasl perucrpannn snementapisix sactuil. Koesmuvecine TYHH.

38, Yacruusr n antuyactuis. Hefrpuno, Knapkn,

Camocrosrennuas padora cTyaenTos snouaet o cels:

I AYIHTOPHAA CaMOCTOATENBHAS PaboTa CTYICHTA 10 JHCIMIITHHE BhINONILCTCH
Ha 1abopaTOPHBIX W Npy seimoaeHn PIP,
2, Bueaynnroprnas  camoctostensuan  paGorta  meinosnsercs CTYJCHTOM LI

YEYONEHHOM M3YYEHHH MMCHHIUIMEBL 10 TeMe Npoiieniol feximm. OpH NOAIOTORKE K
naboparopubiv pabotam. Ochopuoil (HopMoil camocTosTebHOI paboTLl CTYACHTA sBIsETCH
HIYHEHHE KOHCNEKTA NCKUHH, PEKOMEHA0BAHHOI JinTepaTyphl,

Camocrosrensian pafora 3aBepuiaer 3a1aun BeeX JApYIHX BHIOR yuebuoro npouecca i
MOFKET OCYMIECTRILITECA Ha JICKIMAX, Na0OPaTOpPHLIX 3aHSTHAX, KOHCyiabTanmsx, Kak popma
opraHusaiii yaebnoro mpouecca camocTosTentHas pabora CTyleHTOR npejacrasnger coboi



HENCHANPABICHHYIO  CHCTEMATHYECKYI0  JACATENLHOCTH N0 npuodperensio  anannil,
OCYUIECTRIAECMYIO BHE a4y INTOPHH,

Konrpons emonneins cavmoctoatensnoil paboTs 0cyIEecTRIACTES B XOAE BLIOMICIHA |
3auTe! aboparopusix paGoT no AucuHmEe, npH spmontennn PP, na sxaamene.

Bonpocn! uist KOHTPOIA CaMocTOATENLHOI paboThl
. Kakoe wu3nydenne HaspiBacTes TENUIOBRIM, W HEM OHO OT/IHHACTCH OT APYIHE

(MepedncInTe KaknX) BUI0R HanyueHns?

2. Jlaiite onpejenenus OCHOBHEIX XApPaKTEPHCTHK TennoBoro wanyuenns. Kakoe teno
HAIBIBACTCH aDCOMOTHO YepHBIMT

3. Cdopmynnpyiite saxoun Kupxroda,

4. Kaxoil BuA nMeeT pacupejenenne Hepruu B CHekTpe aGCOMOTHO YepHoro 1o’
Hapucyitre kpunhie pactpefesienus B 3aBHCHMOCTH OT JUTHHB! (HIAH YACTOTH) BOTILI
s nByx reMnepatyp (T2>T1),

5. Chopmynupyiite sakonsl Credana — Bonbumana i ememenns Buia,

6. 3amumure dopmyny Panes - Jpkumca u noschnte cyte yYasTpauoNeToROjl
KatacTpodnr”,

7. Banmmnre dopmy:ny [nanka 8 N0SCHUTE CYTL €10 KBAHTOROT THIOTEILI,

8. Kaxoe u3 Ten, 4epHoe M HeuepHOe, HMEET BEIIE TEMICPATYPY. €Cili 11X SIPROCTH
OJIMHAKOBEL?

9. B ueMm coctout ssnenne, nasbisaemoe GotoaderTon.

10. Copmynupyiite sakonn  dotoadderra. B uem 51i  2akonn HPOTHROPEWN
NpeAcTaBIeHuaM Kinaccuyeckoil gusnkn?

I1. Kax kauecrsento, cieaya BONHOBOI KapTHIE H3YHEH I, O0LACHNTE poroadupert?

12, OGbacuute 2akoHs Gotosddexta, HCXO/R 13 Qropmynsl Ditinrreiina.

13. Yro Takoe kpacnas rpanuua QGoroaddexra. Uem onpenenseres unenonoe suauenie
rpanisHoi yactoTer? UTo Binser Ha nonomkenne Kpachoii rpannbsl Goroafperra’

14, Hro Takoe poTOINEMENT H KAKOBA €TI0 BONLTAMIEPHAK XAPAKTEPHCTHKA?

15, Ilouemy Gbina oteepruyra Monens atoma Tommcona?

16. B uém nporusopeqns npeanokentoii Peseppopionm nuaHeTapHoil Moaenn aroma?

17. B uem cymuocrs Teopuu atoma. HpemioRkeniofi Bopom?  Chopmyimpyiire
nocrynarel bopa, Kakossr neoerarin Teopun bopa?

18, Cnextpul atomos, ClieKTpasbibe Cepiu atoMa BOI0POA.

19. Kakue tunm  coymapennii  BosMOMIHEI  MEKIY  SAEKTPOIAMI, YCROPACMBIN
HEKTPHUCCKHM 1TOJEM, H aToMamMu?

20. B ubm sakmouaercs onsir ®panka n [eplia, M KaKie OCHOBHBIC BLIBOALI MO
CACNATH HA OCHOBANNK ONEBITA?

21, Kakne KBAHTOBbIE YHCIA ONHCBIBAIOT COCTOANNE MUKPOTACTHIIL

22, Yem onpejensieTes 31eKTPOHIOE COCTOMNME H30MHPORAIHOIG aToMa’

23. Obwacuure npoliece o0pasoBatns MMEPreTHYECKHX 101 B TBEPJIOM Teje.

24, Ot 4ero 3aBHCAT WHPHHA PA3PELISHIOH 301Kl H HHCI0 ypoBueit B Heil?!

25. Kakopa 30HHAS CTPYKTYDPa MPOBOAHIKA, TONYIPOBOIIIKD i wiongaropi?

26, ObGbacHnTe MEXaHH3M cocreennoit o NPHMECHOT IPOBOIMOC 1)
NOJYIPOBOHHKOR.

27, Kaxon Gusnucckuit eMpicn nousis yposus Gepyn?

28. Hem 0OBACHACTCH PAHMYME TEMIEPATYPHOH IABHCHMOCTH MIEKTPONIPOBLIHOCTH Y
METANIOB H HOJNYIPOROJAHHKOR?

29. OOpacHHTE 3aBUCHMOCTL  HOAOKEHUs ypoBna Depyi u KOHHEHTPAIAH croBo/ 1Y
HOCHTE e 3apajia B ONYNPOBOIHHKAX OT TeMIEPaTyYPH,

30, OBwsacHnTe PUINUCCKHE NPOLECCLI, TPOMCXOASIIHE [TPH 0DpaIoBAHNE p-n nepexo/i.

31. Hapucyiite sHepretHueckue 30Hbl B 00I3CTH p-n mepexofa n obnACHMTE, B YoM
COCTOHT JIGHCTBHE BHEIIIIRTO INEKTPHUECKONO 1104 113 P-1 TIePexo.L.

32, Yro wa3smiBaetes pammoaxTHsHOCTHIO?  Kamne OPOUECCHl OTHOCATCH K MY
PaIMOaKTHBHEBIX?




33. Ha yem ocHOBaH NPHHIIMI PEFHCTPALMHE I MAMEPEHNA PALMOAKTHEIOIO H3Tvyeni)
Kaxue npubopbl NpHMEHAIOTCA UK 3THX Heneii?

34, Obwacuute yerpoierso i npuuin aefictnus cuetunica efirepa.

35, Onuunrre npoLeccsl, IPOHCXOIAIIME B FASOPAIPATHEIX CYCTUHKAN,

36. Tlepeumcriure (uznueckue NPOUECCH!, NPOMCXOIALIME NPH B3ANMOICICTRI [{-
HIJYUEHHS ¢ BEIIECTROM,

37. B HeM 3akmoualoTCs IPOICCCH  YIPYTOro  PACCesHus  3MeKTPOHOB Anpasii.
IMEKTPOHOB Ha 3neKTponax?

38, Yem ofycnomienbl MOTEPH SHEPIMH  MACTHULI IPH  IPOXOHICHHH Hepes
NOTN0LWAI0NYIO cpeuy?

39, HTo npoucXoHT NPy NPOXOMUEHIN MEKTPOHA Hepes NornoTHTeN,?

40. Kakosb! ocobeHHOCTH NpoXomaenus wepes MoraoTHTENL MOHOIHEpreTueckiy |-
HACTHIL W -H3MYYeHM, HMEIOLLEr0 HenpepuBHLl depreruyeckiii cnekrp?

Teme PI'P:

1) Tennosoe w3nyuyenue

2) OcHOEBI KBAHTOBOH MEXaHHKN

7. YUHEBHO-METOJIMYECKOE H HHOOPMAIIHOHHOFE OBECITEYENHE
JAHCHHILTHHBI (MOJTVJI5T)

i) 0CHOBHAS THTEPATY pa:

. ®usuka. Bonwosas onmxa, Keanrtosas APUPOAL  HANYYEHHA, DIeMEHTH ATOMUOH I
Aneproil dusmnin: Yueb. noe. / C.M.Kysneuos, A M.Jluaep - 3-¢ w3, nepepad. u gon, - M.: Byzon.
yued.: HULL UH®PA-M, 2015 - 212 c.: 60x90 1/16.(n) ISBN 978-5-9558-0350-0.

2. Tawnwkosa-bymkesny MW, @uanka. Yacts 2. Onmuka. Keanronas (praka,
Crpoenne W msnyeckue coficraa peiectna [Inekrponnsii pecype]: yuebnur/ Tawnwikora-
bymikesny H.M.— Dnexrpon.rekcronste nannbic.— Munck: Betitwas wicona, 2014 — 232 ¢
Peacum poetyna: http://www.iprbookshop.ru/35563 — 3BC «IPRbooksy.

3. Tankun A, Jlekunn no guskxe [Dekrponnuil pecype] : B w] /A @ Famkun, H. C
pokowena ; Bragumupekuii rocynapersentoii YHUBEPCHTET MMeHH AJekcanapa [puropeeriy i
Hukonas ['puropeesuua Cronerosrix (Bal'V).— Bragumup @ Baagumupesnii rocyaaperacinni
YHHBEpCHTET UMeHN Anexcanapa ['puropsesnya u Huxonas [puropreniua Cronetosix (Bl V). -
M. 5: Kpantosas u anepuas (u3nka.— DNeKTPoHILIE TEKCTOBLIE AAHHEIC (1 dpadin: 4,16 MG) ,—
2015 .— 94 c. : un., rabn, — 3arnasue ¢ THTY1a 3kpana.— buBanorp.: ¢, 92 — CeoBoansii nocryi
B DACKTPOHHLIX  wHTaJbHBIX  3amax  Oubamorekn . —  Microsoft  Office  Word
<URL:http:/fe.lib.vIsuru/bitstream/123456789/4025/1/00560.doc>.

f) ronoanuTeanHas awTepaTypa:

1. Eecuna E.M. Onrika. Ocnoss KBaHTOBOH H saepHoit Qpusnkn [Dnexrponnniit peevpe:
yuebno-MeToanIeckoe nocodie i naboparopusix pabor no dusuke/ Frenna EM.. Cobonena
B.B.— Dnexrpou.tekcrossie aaHube.— AcTpaxans: ACTPAXaHCKHIT MIBKEHEPHO-CTPONTE LI L]
merryr, I3bC ACB, 2011.— 107 ¢,— Pexnm nocryna; http:/fwwiwv.iprbookshop.ru/1 7059,
9BC «IPRbooksy.

2. Anmator A.B. @usnka. Atomuas gusuka [Dnexrponnsii pecype): yueGuoe nocobue/
Annaros A.B.— DnexTpon.TexcTonbie  mannne.— Bonrorpan:  Bonrorpanckuii HHCTHT YT
Ousneca,  Bysosckoe  ofpasomanme, 2009 — 16  ¢— Pexxnm  nocryna
http:/fwww.iprbookshop.ru/11355.— BBC «IPRbooks»

3. Japenosa C.B. ®usika atoMos 1 Monekyn, Saepuan dusuka | Duekrponnsii pecype| |
METOiHECKIe yKkasanna Kk naboparopuwiv paboram no duznke / C. B, Wapenosa, 11, (.
Hpokomesa, E. JI Ilamanckas ; Baamumupeiuii rocyjapeTeenustii yunsepenrer (Bul'v),
Kaenpa gusikn n npuknanuoii matemartiin ; noj pen. E.JL Hamanckas .— Duextponiinie
TekcToBbie manibie (1 daitn @ 431 K6) .— Baaumnp @ Buaunpekuii roOCYAApCTIFeHILLi
yuusepeuter (Bal'y), 2010 .— 38 ¢. : un., Tabn. — 3arnasme ¢ Turyia 3KpaHa .— DHeKTpoHHis
Bepens nevarsoll nybnukanmm .— BuGauorp.: ¢ 36 — Crobomimii nocryn .— Adobe Acrobat
Reader 4.0 .— <URL:http://e.lib,vlsu.ru/bitstream/123456789/2065/3/00 706.pdf>,



4. Kapenosa C.B. Musuka Teépmoro tena [DnexTpounstft pecype| © MeToUMCCKIC
ykasanua K naboparopueiv paGoram no gusuke / C, B, Hapenosa, H. C. lpokowesa. I3 /1.
[Hamanckan ; Baagnmuperuii rocyfapersenusiil yuusepenter (Bal'V), Kadeapa dmii
NPUEAAAHOH MatemaTuky  noj pen. C, B, Wapenona .— DNeKTpoHHBIC TEKCTORME Haliimie | |
(paiin : 356 K6) .— Bnamumup : Braaumupekuii rocynapersenuslii yausepenter (Bal'V), 2010
~— 40 c. @ un, Tabn. — 3arnasme ¢ THTYA SKPaHa .— DJICKTPOHHAN BEPCHs Hevarioif
ybnukannn .— Bubmorp.: c. 38 .— CsoGopneit noeryn .— Adobe Acrobat Reader 4.0
<URL:http:/fe.lib.vlsu.ru/bitstream/123456789/2088/3/00703 .pdf>.

5. Hpoxowmesa, Haxenna Cepreenna. COopiuk saan no dusnke [Dnexrponnii pecype| /
H. C. Tlpoxomesa ; Bnagumupekuii rocynapersennsii ynusepenrer (Bal'y) — W, 2-c. Henp.
W 1011, — DJIeKTpoHHIe TekeTosble gannkie (1 daiin : 593 K6) — Braanmup : Bragusmpernii

rocynapersennbiit ynuepenter (Bal'V), 2010 .— 66 ¢. — 3armamne ¢ Tiryig wpans —
DNEKTPOHHAN BepeHs Nedartnoil nyGankaimmy — bubnuorp.: ¢. 64 .— CroGomnwii joctyn .
Adobe Acrobat Reader 4.0 — ISBN O78-5-9984-0043-8

<URL:http://e.lib.vlsu.ru/bitstream/123456789/1871/3/00749.pdf>,

B) HEPHOHTECKIE 3T

. Aypunan  «Ksanromas  onexrpommkan.  Apxup Homepos.  Pewum  Jocryna:
http://www.mathnet.ru/qe/archive.

8. MATEPHAJILHO-TEXHHYECKOE OBECHEYMEHHE
JAHCHHILIHHBI

JleKimonupie ayMTopHi ocHAIEHEK JOCKOi (mia Mena i MapKepa), KpanoM 1
MPOCKUHOHILIX CHCTEM, TIPOEKTOPOM # HOYTOVEOM,

AYIHTOPHH U NPOBEACHHA NaBOPaTOPHBIX SAHATHE OCHANEHHL] yeTaHoBkamy 1A
BRIOTHEHHA JlabopatopHbix pabor:
6.1. Onpesenenne noctosunoit Credana-Bonsimana,
6.2. M3yuenne suemnero dotoapdesra.
6.3, Onpefenerne pesoHancHoro moTeHIHAL BO30YIICHHA aToMa MeToflom Dpanka - [epiy
0.6. M3yuenie TeMneparypuoii 3aBHcHMOCTH CONPOTHRACHN HOYIPOBOAHHEOR.
6.7. Vayuenne BONLT-aMIIEPHBIX XapAKTEPHCTHI TEPMOUYCTBHTEILHLIX COPOTHRACHHMII,
0.8, Mayuenue BONLTaMIIEPHLIX XapaKTEPHCTHE (horoconpoTurienna.

Jlexinonneie ayMTOPHI OCHAIEHR! NOCKOH (171 Mena MAPKEPa), SKPAHOM 1l
MPOCKIMOHHEIX CHETEM, TIPOCKTOPOM H HOYTEYKOM,

AYJINTOPHE Ul NPOBEJICHUA 3AHATHH  OCHAINCHL] COBPCMEHHBIMH  [1EPCONAILHLIM I
ROMILIOTEPAMH, 00LEIHHEHHBIMI B IOKATBHYK BEIMHCIHTEIBHYIO CETh I YKOMILICKTORAN L
HCOOXOIHMBIM CHCTEMHEIM H [IPHKIAIBIM NPOTPAMMELIM 00CTICHEITICM.

i
il



PaGouas nporpamMsa JHCUHIUIMHEL COCTABICHA B COOTBETCTEMH ¢ Tpeforanuamu GI'OC

BO no nanpasnennio 15.03.04 AsromMaTiiaiug TeXHONOTHYECKIX NPOLECCOR I TTPOHIBOJICTE.

Pabouyio nporpammy cocrasun npodeccop kabeapsr GullM C.M. Apakensn ? o
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|'/
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[Tporpamma pacemotpena u ojo6pena na sacetannn kadeaps GullM
Mpotokon Ne /1 or F M 2075 ropa

Jaseayouwmii kadeapoii ,f" C.M. Apakensan
(PHO, noannes) /

3

o
PaGouas nporpamma pacemotpena u ojo0pena Ha 3acefannn yueBHO-METOMNYECKON KOMHUCCHI
nanpasienns 74.05 ¢4
[potokon Ne & ot 7004407 Tona
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i
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JUCT NMEPEYTBEPAJIEHHS
PABOYEN HPOTPAMMBI IMCHHTITHHbI

PaGouas nporpamma osoGpena na o2€42/ /4 yuebnmii ron
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Janenyromuii kajeapoii (@‘ /f? b Secforteng co &

PaGouan nporpamma opoGpena na azf’/lfz' /% yuebubiii rox

[porokon sacenanns kadeapet Ne  /  or 223,09, /Froma

Jasenyioumii kadeapoii W il ’ﬁﬁﬁf‘«w
e 0 &
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Pabouas nporpamma ogtoGpena na A/, .}’AZL, vueDHLI roj

[Iporoxon sacenanns kadeaps Ne or frqf EF ) fona
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3aneyrommii kadenpoii




JIMCT NEPEYTBEPAJIEHWNS
PABOYEH MPOI'PAMMBI JIMCIHMILTHHBI

PaBouas mporpamma 0100pena Ha ploelo/H2/ yuebnbii ro
[porokon sacenanus kaheaput No /ot &7 23 oZorona

Jasenyromnii kagenpoit éﬂ.’;ﬂ:@:

B.®d. Kopocrenes

/

Pabouas nporpamma o100pena Ha ol2ud//odd yuebubii roj

ITporokon sacenanns kaenpul Ne /o1 A ELL ropa

Jamenyromuit kadenpoi )-

'_;}

Pabovas nporpaMma ogobpeHa Ha yueOHLI roj

IlpoToxon sacenanns kajpenper Ne ar roja

Jasenyromuii kaeapoit

PaGovan nporpamma oj100peHa Ha yuehHbIH roa

HpoTokon sacenanua kahenper No oT rojaa

Jaseltyioummii kadenpoi

Paboqan nporpamma oobpena Ha _ yueDHbIA roj

[porokon 3acenanus kadenpsl N oT roja

3aeenyounii kadenpoii

Pabouas nporpamma os06pena Ha yueOHBIH roj

IIporokon sacenanns xadenps No or rojia

Jasenyiomnit kadenpoit

_B.d. Kopocrenen

B.@. Kopoctenes

B.d. Kopocrenes

B.®. Kopocrenes

B.®. Kopoctenes



