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L. HEJIH OCBOEHHMS JHCIHATIITHHBLI
Hensio ocpoenns jucumnumdel «Crennansupie pasgensl (U3MKHy apiserca ofecneueHne
Oyaymero crennanieTa Hay4Hoi dusuueckol Gasoll, na KOTOpoil B BEICIIEH TeXHUUECKOH WKoIe
CTponTeA ODIICHHMKEHEPHAA M CHeNHanLHas noirotopka. [locnenopatennhoe uiyucuue usn
BhIpabaTBIBaCT Crietu(UUecKnii MeTO MBIILTEHHS, PHIHUECKYIO HHTYHILMIO, KOTOPEIE OKA3RIBAIOTCS
BECHMA TUIOMOTBOPHEIMH M B IpYyrux Haykax. CrnenuManncThl, NoAy4HBINHe WHPOKOE (HHIHKO-
MaTeMaTHdeckoe  o0pazoBaHMe, MOIYT  CAMOCTOATENRHO  OCBAMBATE  HOBRIE  TeXHHYECKHEe
HANPABICHUA, YCIEUHO paboTaTe B HUX, JIETKO NMEPEXOHTE OT PElleHHs OMHHX 3a1au K ApyriM,
HCKATh HECTAHIAPTHLIC W HETPAAHUHOHHEIC MYTH, 4T0 0COOEHHO BamKHO A NpofeccHoHaTbHO
MOOHJIBHOCTH CHELMATHCTOR B YCIOBHAX YCKOPEHHOTO PAIBHTHS TEXHHKH,
3anauu:
¢ TeOpeTHYECKad MNOArOTOBKA B 00macTd  (M3NKM, nNolBonsiomas OyAVUIMM  HHMKEHEepaM
OpPUEHTHPOBATECH B IOTOKE HAYHHOH W Texuudeckoil uuopmanun n obecnednpaionas uM
BOIMOMKHOCTE HCTOB30BAHHA HOBBIX (PHIMUSCKUX PUHLHMNOB B TeX 0071aCTAX, B KOTOPLIX OHM
CHEUHATHIHPYROTCAS
* (OpMHPOBAHHE HAYYHOIO MBIIICHHA, B YACTHOCTH MNPABHIBHOTO HOHMMAHMA [PAHHIL
NPUMEHHMOCTH  PA3NUYHBIX (PHINUECKHX MOHATHI, 3AKOHOR, TEOPHH M YMEHHMA OlEHHBATL
CTENEHb JQOCTOBEPHOCTH PE3YNBLTATOR, NOAYMEHHBIX C TOMOHIBIO SKCHEPUMEHTAILHBIX HIH
MATEMaTHYECKHX METO0B HCCIeAOBAHHA;
*  BLIPADOTKA MPHEMOB M HABBLIKOE PELICHHH KOHKPETHBIX 3amau u3 pasueix obnacreit duwsmi,
MOMOTAIOUIHX CTYACHTAM B JibHEeIeM PellaTs HHKCHEPHRIC 3a/auH,
® OIHAKOMJIGHHE CTYICHTOB ¢ COBpeMeHHOIl Hay4noli annapatypoii W BeipafoTka v HUX
HAYANLHBIX HABBIKOB TPOBEACHHA IKCIEPHMENTANLHEIX HAYUHBIX HCCACAOBANMI PAITHYHLIX
(pH3MUECKHX ABNCHUIT W OLIEHKH MOTPELIHOCTEH HaMepenuil,

2.MECTO JUCHHILIMHBI B CTPYKTYPE O110O11
Hucunnamna «Crnenmantisie pasnensl GHUIMKH) OTHOCHTCH K OOH3QTEIBHEIM JHCUHIIHHAM
onoka b1 Jduennmmunet (Moayin) yuebHoro naana.

3. IUTAHHPYEMBIE PE3YJIBTATBI OBYUEHUS MO JUCHHUILIHHE
[Inanupyemble pesynwrarel o0yveHHs [0 AHCUMIUIMHE, COOTHECEHHBIC C IUIAHHPYEMBIMH
pesynbraramMu ockoenns OTTOIT (koMmeTeHIMAME H HHAMKATOPAMH JOCTIDKCHHS KOMIIeTeHIMI)

Dopnmpyen e [MAannpyestare peayanTarst o0yHEHIE 1O ANCLNINIHE, B COOTBETCTRIN Hansenopasse ouesoeHnm
EOMMETCHUNN HHAHKETOROM AOCTHREHHA KOMIEETEH LI L CPEacThE
(KON, copepmanme HIMKETOp A0CTH#EHA KOMDETENLIHN PesymuTarsr 0By e 10 SHCLWHIHHE
KOMIETEHLI) (KOJL, COARPHEHNE HHANKRTODA)
OTNE-1. Cnocotien OlE-1.1, 3uaeT MeToab aHansa JHaer: Orugrnl no
MPHMCHATE TEXHOTOCHYECKUR NPOUTCCOn 1 . OCHOBHLIE FAKOHE W MOHATHA naGoparopHBM paGoTan.
SCTECTREHHOHRYYHEIE 0 ofopvaopadid kak obuekron drsii;
{‘I-ﬁlll!.‘.lfll-l.‘rrfﬂﬂ:pliiﬂc ABTOMATHIALHN B YNpapAcHHA L] HHCTPYMEHTRALM IS CPENCT Bl KL‘IH'I.']'I{I‘.'II!HHE DONMPOCLl K
THANME, METObE QCHOBHKIE CXEMBI AETOMETHIZMHH drananrn, nafopatoprtiM paloras,
MATEMATHYECKOID THIOBBIX TEXHONGTHUECKHN Vmeer:
AHAKIA 1 OOBEKTOR DTPACH CTPYKTYPbI W ¢ apEsERaTE frEdeckie sakoni | BOHTPOLHME BONPOCK K
MOASTHPOBEHIE B YHELIH ABTOMATHIHPOBLH Y 19 PEIIEHNR IPAKTHYECKHN pelTHHI-KOHTPOMD |
Apoiecenoraneiof CHCTEM VITPARAEHNHA AL MPOMEHEYTOMHOR
AERTENLHOCTH OTK-1.2 ¥meer cocTapnats s POBOHTH FKCHEPHMCHTEI MO ATTECTHLMA,
CTPYKTYPHBIC CXEMEL TPOHIRONCTS, JAMAHHEM METOAHKEM €
HY METEMATHYECKHE MOOETH Kak o6paboTOl 1 aHAIHIOM HX
OOBEKTOR YNPARIEHHS, ONPELenaTs PEIYILTATOR,
KPHTCPHI Ka4ecTan Bnageer:
(bywKLHORMpORHIS 3 e *  CNOCODHOCTEIO HCMONRIORITE
FIPARAEENS. COBPEMEHHBIE
OMK-1.3, Banacer nastikav HHOOPMALKOHHEE TEXHOIOIHH,
BRIGOPR W NPOCKTHPORAHKA TEXHHKY, NPHEIALHEE
| ‘By""‘”“”"ﬂ‘“‘""m_':xe” MPOrPAMMHLIE CPEACTRA PN ]




ABTOMATHIRUWH TEXHONGIHYECKHX pelEHMK 3a1aY

NPOLECCOR. npofece HoHLILHO
AERTENLHOCTH,

¢ OCHOBHBIMM TPHCMAMK
oOpaloTiH H NPeacTapIcHHA
JTKCACPHMEHTANBHBIE JAHHRIX.

4. OBBEM U CTPYKTYPA JTHCHHITTHHBI
TpyI0eMKOCTE JUCHMIUTHHEL COCTABIAET 4 3a4eTHBIX eHHHLEL, |44 uaca,
Temarnaeckuii niaan
dhopma odyHeHH — 3204 HAN

FonmmcrHiss pabora chyymonnxcs Dopyn Tekymern
C REANTOTHYECKHM pﬂﬁﬂTHIIKDM = KOMTEOIR

%‘ 4 - VEMEBACMOCTH, Hopsa

g 2 = £ 21 APOMEY TOUHOR
Na Hanmerona e Tem 10000 pataenonTes EL b z E B z 2 u ‘5 = 53 oty
n'n JUHELLHTUTH L E E g g E E§ g E E g g (11D CeMecTpam)

3 i E =3 = h

i = f Fa | af -
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—_ = =
| KeaHToBa NPHPOLSA WITYHEH U 2 1-4 4 = 6 - 25
2 DneMedThl kBaHTOBOR MexaHued W | 2 | 5-12 | 4 - 2 - 25 PERTHHI-KOHTPON b
_atomHoil dinku Nel
3 DneseHTsl GHIHKH TREPIOrD TENa 2 [13-16] 4 = 4 - 25 PERTHHI-KOHTPOIL
Na2
4 SneMeHTH fusukn  Aapa Wl 2 [17-18] 2 - - 20 | peliTHHr-KOHTpONL
SAEMEHTAPHBIN HACTHL Med
Beero 3a 2 cemecTp: - 14 - 8 - a3 awaamet (27 4)
Hanuune B ancunnamme KITKP - - - - - - K, K, PI'P
Pre

Hroro no aucunnanue - - 14 - 5 = 95 3xzamed (27 4)

Cogepranne JeKIHOHHBIX 3aHATHIL 110 IHCTHILIHHE

Pasnen 1. Keanrosas npupoaa niaygenns

Tema 1. Tennosoe uanyveHue.

Cogepwanne temel: Pasnosecnoe nanydenne. AGComoTHO HepHoe Teno. 3akon Kupxroda.
Jakon Credana-bonsumana. 3akon Buna. Pacnpenenenne 9SHEPruH B CHEKTPE  H3Y4eHHS
aBeomoTHo uepHoro Tesxa. Gopuyna Pones - Jikunca. «Ynsrpaduonerosas karacrpodar, ['inoresa
Ilianka 0 KBaHTOBOM XapakTepe HanydeHua. Gopmyna [Inanka.

Tema 2. KpanTosas npupoja ceera.

Conepskanue temul: Buewnuii gorosdperr, Ocuosupie zakonn dotoaduperra. PoToHbL
DHeprus, HMOYALE, Macca gorona, Ypasuenue diiHurreiina ana doroaddexra. Oneirn Jlebenena,
Haenenne ceera, Ddupert Komrrrona.

Pasaen 2. DaeMenThbi KBAHTOBOH MEXAHIKI B ATOMHOIH (sikn

Tema 1. Crpoenne aroma. Teopus bopa.

Conepwanne temel: Onsir Pesepdopna no paccesHHIO o — HacTHIl BelecTsoM. Anepuas
sonens aroma Pezepdopna. Jluneivareil cnexrp aroma sogopoja. Teopusa sojopogonofoGHoro
aroma bopa. Oneir @panka u Nepuga.

Tema 2. DnemenTsl KBAHTOBOR MEXaHHKH.

Cogepsanne temel: I'nnotesa pe bpoiing, DrcnepuMeHTANBHOE NOATEEPHICHHE BOJIHOBLIX
CROMCTR  MHKpouacTuil. ['paHuiel  NpHMEHMMOCTH  KnaccHYeckoit mexaHukd, CoorTHomenne
neonpenenenuocteii [eiizenbepra. Bonnosas ¢yHkums W ee cratHerHdeckuil cmbicn. Obuiee
ypasuente [lpenunrepa. Vpasuenwe [llpenuurepa ana crayuoHapHeix cocrosunil. Pemicnue
ypasenus [lpenuurepa ans yacTHisl B «noTeHUHANBHOH aMen. TTpoxowkienne 4acTHIBl CKRBO3E
noTeHUHanBHEN Dapsep. Tyunensueii a@gexr. Jinnelnsii rapMOHHUECKHH OCHHILIATOP.

Tema 3. CoBpeMeHHBIE PEICTABICHHS O CTPOSHHH ATOMOB.




Conepxanne Temul: Ypassenne Ulpenunrepa s pojoposonogobroro aroma, l1asHoe,
OpOHTAILHOE M MATHHTHOE KBAHTOBhIC HHCIA. Cnexrp atoma Bogopoaa. [lpaewio orbopa,
OpOuTanbHEH MOMEHT HMITY/IECA JIEKTPOHA. OpOuTansHbli MATHHTHBI MOMEHT 3JICKTPOHA. Onwit
Itepna n epnaxa. Cnun anekrpona. ClMHOBOE KBAHTOROE HHCIO. CobGcTBeHuBIl MarHHTHBIR
MOMEHT 1eKTpoHa, MarnuTHOE CIIHHOBOE KBAHTOBOE HHCNO. [Mpunuun Tayau, Pacnpenenenune
JIEKTPOHOB B aTOME [0 cocTofHmsaM, [lepHoanueckas CHCTEMA JIEMEHTOR Meneneena.

Tema 4. OcHoBEL HUIHKH TA3CPOE.

Conepwanue Temsl: [loriomieHne, ClHOHTAHHOE W HHAYUHPOBAHHOE H3TYHCHHE CBOTA.
Kospduuuentsl Ditmmreiina, OnTHeckie KBaHTORBIC TEHEPATOPEL.

Paznen 3. DaeMenThl PHINKH TBEPIOTO Teaa

Tema 1. Teopua TennoeMKoCTH W 3MEKTPOIPOBO/IHOCTH TBEP/ILIX TCIL.

Conepacanne TeMbl: TIPHHINMT TOAIECTECHHOCTH YACTHILL. Bosonsl W depmuonss [owarie o
KBAHTOBRIX  cTaTmeTukax  bose-Ditmmrreitna  u Mepmu-Jlupaka.  Knaccuyeckas — Teophs
rennoemxocti, 3akon Jononra u [Tru, Ksantosas Teopus TensoeMkoctn JitHuTeina. Kpantopas
teopus Ternoemxocti [lebasn. @ouonsl. Pacnpeieneiie WIEKTPOHOB MPOROJAMMOCTH B MeTanne mno
SHepruaM. DIeKTpoHubl raz, Ineprus Gepmu. Ypopers Gepuu. CrepXnpoBoJiHMOCTE,

Tema 2. 3ouHag TeopHd TBEPALIX TEIL.

Coslepikanie Tembl; JHepreTHHeckue 30Hbl B Kpuctauiax. Metanisl, noaynpoBoiiiki 1
suonekTpikn,  CoBeTBeHHAT  MPOBOAMMOCTh  NOJIYIPOBOAHKKOB. [IpHMechas  POBOAHMOCTH
nonynpoRoaHHKoB. KOHTAKT JBYX MONYIPOBOJHHKOE PadIMiHBIX THOOR (p-n — mepexon).
[oaynposoaHuKosbie Aobl. JlelHersue caera Hi HoIynpoBOIHHKN.

Pasnen 4. Dnementsl GU3HKN APa B AIEMEHTAPHBIX *CTHIL

Tema 1 AToMHOE 51po. DneMeHTapHbie HACTHILEL

Conepicane Tempr: Coctap fipa: MPOTOHEL M HEHTPOHEL (CHOBHBIC XAPAKTCPHCTHKH
nykioHos W atep. Mzotons,. Mogenn sazep. Ionsrue 0 AACpHBIX CHIAX. Tedexr mace W dHepPrus
cBasn B agpe. Cpeuss SHEPrus HYKIOHOB M €€ 3ABHCHMOCTH OT MAaccoBOro HHCIL.
HeycToli4HBOCTE TIKENBIX AACP [0 OTHOWICHHIO K HEKOTOPBIM THIIAM pacnaa. Knacenmkaims
EeMEHTAPHBIX MACTHIL. BauMONPeBpalienns 1eMenTapHbX 4acTiil. PaiMoakTHBHOCT. HnepHble
peaKiiui.

Cogepsanne 1adopaTopHBIX JAHATHI 110 ANCUHILTHHE

Pasnen 1. Kpantosas nNpupoaa H3ayuaeHus

Tema 1. Tennopoe HITyHEHHE,

Copepxanne nabopatopHbIX 3aHATHI: JabopatopHad paGota | «OnpeaeneHne nocToaHHON
Credana - bonbumanan,

Tema 2. KsantoBas npHpo/ia CBETA.

Cosepxarne nafopaTopHBIX saHsTHii: nabopartopas pabora 2 «M3yueHue BHEIIHETO
poroadidexta u BakyyMHBIX oTOITEMEHTOBY; TabopatopHas padoTa 3 «Ipdexr Kommronay.

Pazten 2. DieMeH L] KBAHNTOBOT MEXAHITKH 1 A TOMHIOI (IsHKH

Tema 1. Crpoenne atoma. Teopus bopa.

Cosepianue nabopatopHeix sanaTuii: Jafopatophas paboTa 4 «OnpeneneHue pe3oHaHCHOTO
nortedumana po3dyuenns aroMa meronom ®panka — Fepuan: nabopatophas pabora 5 «Cnektp
H3Y4eHHS aTOMAPHOTO BOIOPOI).

Pazaen 3. DueMen TR (PIIHKH TREPAOTO T/

Tema 2. 3oHHa4 TEOPHS TEEPALIX TEIL.

Conepsanne nabopatopHeix saHaTHi: naboparopras pabora 6 «HMayvenune TemneparypHoi
TABHCHMOCTH COTIPOTHBASHHS TOMYNpoBoKKKoBy; naboparopuas pabota 7 «Mayuenne BOABT-
AMIICPHBIX  XAPAKTECPUCTHK TEPMOYYBCTBHTEILHEIX CONPOTHRICHHIY, fabopaTopHas pabota 8
«Maydenne BOABTAMICPHEIX XapakTepueTHK  (JOTOCONPOTHBACHHAY, abopatopHas paGora 9
«M3yuenne crONCTE MMEKTPOHHO-/IBIPOYHOTO Nepexoian.

Pazgea 4. Daementsl Grinkn sapa M 2JIeMEHTAPHBIX 9aCcTHIL

Tema 1 AroMHOe AIpo. DeMeHTapHbe 4acTHILBL



Conepikanne 1ad0paTOPHBIX 3aHATHIT: TabopaTopHad paGora 10 «M3yuenne cuerunka ['efirepa
— Mionnepan.

5. OIIEHOYHBIE CPEJICTBA JUISI TEKYUIETO KOHTPOJISI YCIIEBAEMOCTH,
[POMEJKYTOYHOMH ATTECTALMH MO UTOTAM OCBOEHMS AHCLMILI MHbI
H YYEEHO-METOJAUYECKOE OBECIEYEHHE CAMOCTOSITEJABHOH PABOTBI

CTYAEHTOB

5.1, Tekymnii KOHTPOJIEL YCIEBALMOCTH
[ pumepuLIii nepetierh BOIPOCOR K PETHHI-KOHTPOII0 Nel

1) Temneparypa abeoniorno yepsoro tena T = 6000 K. Ecin TeMueparypy Tena yMeHLUIHTE B
2 pasa, TO YHEPreTHHECKan CRETUMOCTE a0CONMIOTHO YEPHOTO Tea
1) ymensiuntes B 4 pasa; 2) ypenuuures B 16 pas; 3) ypenuuuTes B 2 paza; 4) yMEHBIIHTCH B 16 pas.

2) Ecnu aimHa BOJIHEL, COOTBETCTRYIOIAA MAKCHMYMY WIYHUCHHS YMEHLIIHIACH B 4 pasa, TO
TeMneparypa abcomoTHO YEPHOTO Tela
1) yennumaacs B 2 pasa; 2) yMeHbiuiach B 4 pasa; 3) yBeinuniack 4 pasa; 4) yMEHbIIMIACE B 2
paza.

3) Ecny 3a4epHEeHHYIO NIGCTHHKY, Ha KOTOPYIO MAjiaeT CBET, 3aMEHHTE Ha 3CPKAILHYIO TOI e
IUIOMIANH, TO CBETOBOE JaBJICHHE
1) ocTaHeTes HeH3MeHHEBIM; 2) YMEHBIINTCS B 2 pasa; 3) ypennunres B 2 pasa,

4) DNeKTPOH B aTOME NEPEXOIHT H3 BOIDYKIAESHHOIO COCTOAHMS C sHepruei L) B 0CHOBHOE
coctoanme ¢ sHeprueit Ey. Tpu atoM nenyckaeres (otod. Macca nenyuiennoro thoroHa parHa

E-E E, - E, E - E, I e E 4+ E,

15 L2 ¢ .03 he 4 he 5 ¢ |

5) YacToTa MAaiouiero Ha (OTOMIEMEHT H3IYueHHs ymenbiuactes Biasoc. Bo cxoabko pas
HY/KHO H3MEHHTH 3ajepkrBaioliee HANpaKeHne, ecian paboTol BHIXOJA CKTPOHA W3 MATEpHAIA
hoTowIeMEHTa MOMKHO npeHedpeyr?!

”
1) yeenuunth B 2 pasa; 2) yMEHbIIHTL B 2 paza; 3) YBEINUHTH B V2 pas; 4) yMeHBIIUTE B V2 pas;
3)ocTasuTh Oe3 HIMEHEHHI,

6) TIpu 3aMeHe OJHOIO METALIA JAPYIHM [UIHHA BOAHBI, COOTBETCTBYIOMAA KPACHOH rpanuie
(poroadderra, ymensiraeres. Pabora BeIXOza JUIS BTOPOrO METALIa 10 CPABHCHHK) ¢ paboToil
BRIXO/1A JUIA TIEPBOTO
1) yBenuuniacs; 2) YMEHBIHIACH; 3) HE H3MEHIIIACH.

7) Onbrrsl CTONETORA 110 HCCACIOBARHIO B3AHMOICHCTEIA HITYUCHHA ¢ METAIIAMH:

1) NO3BOIMIN ONPEJENHThL pasMepbl Apa; 2) NOATBEPANIN KBAHTOBYIO NPHPOLY HITYUCHHA 3)
MOATBEP/M/IM HAIHYHE BOIHOBLIX CBOHCTR Y 3/EKTPOHOB; 4) NOATBEPAHIH THIOTE3Y O JHCKPETHOM
CHEKTPE IHCPTHH AEKTPOHOB B ATOMAX,

8) B adpexte Komnrona goron
1) peiGHBacT INEKTPOH C MOBEPXHOCTH BeLIECTBa, 2) nepefaet MICKTPOHY HacTh IHEPIHH NPH
VIIPYIOM CTONKHOBEHHIE; 3) MEPEaeT MIEKTPOHY HACTh FHEPIHH TPH HEYIPYTOM CTOIKHOBCHHH,

9) Onetrsl @panka 1 ['epua no Heee0BAHRIO PIEKTPHYECKOTO paipaia B napax pryTi:

1) mo3BOIMAN ONPEAeNHTH pasMepsl aapa; 2) NOATBEPIHIH KBAHTOBYIO NMPHPOAY HITYHEHHH, 3)
OITBEPIHIH HATHYHE BOTHOBBIX CBOHCTB ¥ 3/IEKTPOHOB; 4) MOXTHEPIHIM THIIOTEZY O JTHCKPETHOM
CHEKTPE JHEPTHH AMEKTPOHOB B ATOMAX.

10) Hapueyiite crauponapisie opGUTHl 8TOMa BOIOPO/A COMMAcHO MOJEIH bopa., Ycnoeno
u300pa3nTe NEPEXOILl MMEKTPOHA ¢ 0HOI CTAUHOHAPHOI OPOHTEL HA APYTYHO, COMPOBOIIAIOIHETH
WinvaeHHeM Kpadrta oHeprud. B yisTpaduonetosofi ofiacti crexTpa 9TH NEPEXO/IBl Jai0T CepHIo
Jlaiimana, B suauMoi — cepuio Baiemepa, B nHdpakpacuoii — cepuio Tlamena Kakol nepexoi
COOTBETCTRYET HaubOIBIIEH YaCTOTE KBAHTA B BHAMMOIT oDiacTy criexTpa’



IpuMepuslii nepeuens BONPOCOB K peiiTHHr-KouTposI0 N2
1) Craumonapusiv ypasreruem LLIpeunrepa i 2IeKTPORA B BOAOPOAONOA00HOM aTOMe

AB/ETCA YPABRHCHHE
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2) Eenn y — dyHKIMS HMEET BMI, YKA3AHHBI HA PHCYHKE, TO BEPOATHOCTh OGHAPYKHTH
L
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SHeKTPOH Ha yuacTke O 2 pasna
w F 1
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3) B kakoM ¢/iyyae sHepreTHUecKHii CIeKTp VISKTPOHA CIIOMHOH?

1} anexTpoH B MOTEHIHANLHON AMe IHPHHOMH 1071%6; 2) snexTpon B aToMe; 3) MEKTPOH B MOJIEKYIE
Bojopoaa; 4) ceoGoaHbI ANEKTPOH.

4) MakcHMaibHOe 3HAYCHUE TPOSKIMH MOMEHTA MMITYILCA DIICKTPOHA, Haxojdwerocs B f-
COCTOAHMH, HA HATIPARISHHWE BHEUIHETO MArHHTHOTO MO PABHO
Wh;2)2h;3)3h;4)40.

5) CKONBKO Pa3MMUHBIX COCTOAHHI MOMKET HMETh IEKTPOH € TIABHBIM KBAHTOBLIM HHCIOM 11
=47
1) 15;2) 48; 3)32; 4) 54.

6) OnpesennTs aToM, Y KOTOPOro B OCHOBHOM coctoanum sanonHens K, L, M —cron n B N —
ClI0e PACTIOJIOIKEHE] T WIEKTPOHOB,

1) Cl; 2) Ge; 3} Br; 4) Th.

7) Cpena HaikiBaeTcd aKTHBHOH, €CJIN OHA
1) MONHOCTEI NOTIOMIAET TIAJAIONIEE HA Hee HiaydeHHe: 2) MOIHOCTEH) PACCEHBACT LAJAOUIEe Ha
HEE HTYUEHHE: 3) YCHIMBAST Najaloniee Ha Hee HillydeHue,

8) CHerema HaKauKH Jazepa Mo3Boismer
1) co3marh MHBEPCHYIO HACEJNSHHOCTL B akTHBHOI cpene; 2) BBI3BATH BRIHYIKACHHOE HIyueHHE
(roronos; 3) obecneyHTE BLICOKYIO KOTEPEHTHOCTD JIA3€PHOI0 HATYHCHHA.

9) PaccMOTpUM J1BA KBaHTOBLIX COCTOSHHSA, B KOTOPHIX HAXOJMTCH CHCTEMA ATOMOB, €
svepruamu By W Ei, npuuem Ex>E). Cucrema OyeT HaxOQMTBCH B COCTOAHHH € HHBEPCHOH
HACENEHHOCTRIO, ecli YHeno aroMor Ny ¢ sHeprueit £y byaer
1} pasHO weay atomoB N2 ¢ sHeprueii Ez; 2) menbiue, yeM Nz; 3) Goneme, yem Na.

10} Mpunoun Haym cnpasennus
1) naa BeeX TOMKIECTBEHHEIX YACTHIL KBAHTOBOMEXAHHYCCKON CcHCTeMBl; 2) JUB  CHCTEMEI
To#IeCTEEHHLIX G030HOB; 3) 1A CHCTEMET TOMKICCTBEHHEIX (PEpMHOHOB.



TTpupepHbIii nepetens BONPOCOB K PHTHHI-KOHTPO/II0 Ne3
1) JUist HYKIOHOB BEPHBIME SBASIOTCA CICYIONIHE YTBEPIKICHHA

+

1) nporoy ofyanaer 3apaaoM. PaBHEIM € . 2) ey HeHTpOHa MEHBIIE CIMHA MPOTOHA; 3) MAcChl
HYKJIOHOB [PAKTHUECKH OJIHHAKOBLI.

2) Yem MeHBIIE SHEPrHA CBAIM AAPa, TEM
1) Gonbiue y Hero gediekt Mace; 2) MEHBLIYIO paboTy HY/KHO COREPIIHTh, YTOOBI PA3ACHNHTL 5T0 AP0
HA OTJAENBHBIE HYKJIOHEL 3) Goiblie SHEPrHu BbLACINTCA NPH pacnajie 3Toro Ajipa Ha OTAeIbHBIC
HYKIOHBI; 4) MeHBIIE €ro SHeprus MOKoA; 3) MEHbIUE SHCPrHU  BLUICIHTCA B PEAKIHH
TEPMOSACPHOI0 CHHTE3A 3TOI0 AIpa C APYTHMH S/paMH.

3) Ipu a-pacnaje
1) 3aps Spa He HIMEHHTCH, MACCca AAPA YMEHBIIACTCA Ha 4 a.e.M.; 2) 3aps/l A/pa YMCHBILIACTCS Ha
Qe. Macca sapa yMmeHbliaetcs Ha 4 a.em. 3) 3apai anpa YMeHbIIAcTCs Ha 2e, Macca sjapa He
Mensierest: 4) 3apsl S/Ipa YMeHbIIaeTes Ha de, Macca sApa yMeHbIaeTes Ha 2 a.e.M.

4) Kakas o8 paiMoakTHBHEIX ATOMOB OCTAHETCH HE PACIIABLICHCH HMepes MHTCPBAI BPEMCHH,
paBHEI JIBYM ll€pHOaM nosypacnana’
1) 50%; 2) 67%; 3) 33%: 4) 75%: 5) 25%.

5) CKOMBKO 0~ W fi- PACHIANOB AOMAHO TPOMI0HTH, YT00LI HecTADIIBHEIH H30TOI dMEPHLLIA
Am e 4

pespatuics B cTabUIBHELL H30TON BHeMyTa 877 7
D8audf:2)9aul3p3)6andpid)Tanlf.
14 4 E)

6) Slapo azora 7 saxsarano % -gactmiy 2 H HCIYCTHIIO TIPOTOH. AApo Kakoro
anemenTa 00pazopaIocs’
17 17 16 16 17
E'F:_E} ROI;S\) 9 F:4} E"'G;SJ 7 N.

" Be ) 2 H 10
7) Anpo Oepuanua 47, NOFMIOTHB ACHTPOH ™" | npespamaetcs B aapo dopa 57, Kakas

yaCTHIA P 9ToM BriGpackBacTea?

1)

1)p:2)n;3) @;4) € ;5) nenyckaeres ¥ -ksant.
u —re +v, +v,
8) Peaxnma A e MOMKET MJITH H3-3a HApyLIEeHH 3aKOHA COXPaHEHHH
|} CHHHOBOTO MOMEHTA MMITYIILCA; 2) JSNTOHHOTO 3apsajia; 3 ) MeKTPHYeCKOro sapaja.

9. 3aKOHOM COXPaHEHNA VIEKTPHYECKOTO 3aps/ia janpelicHa peakiHa

i 1l o 0 2 T4V ot V. tn=p+u
I}ﬂ ¢ ﬂ:z}n+p—>e +VE:3}H+V¥—>‘E?+L .4y REPTE

10) M3 npHBeIeHHBIX CXEM BIAHMOIPEBPAIICHHIT YACTHIL AHHHTHIALIH COOTBETCTRYCT
0 = 0 3 . - -

5.2, TIpoMesKy rodias aTrecTanus 10 HToraM OCBOeHHA JIMCHHILTHHST — JE3aMEH.
[Tpumepuniii nepedens BONPoOcon

1} Temnosoe uanyuenue, PapHopecHOE HAMyUeHHE, XapaKTEPHCTHKN TETIOBOTO H3TYHMEHHA.

2)  AbconotHo yepnoe Teno. 3akon Kupxroda, 3axon Credana-bonbumana v sakon Buna,

3) Pacnpepenenye dHeprau B crnextpe abCoNIOTHO HMEPHOIO Teld. Gopmyna Pasen-Ilxunca.
Vsrpaduoneronas karacrpoda.

4) Keantopas runotesa u gopmyna [aanka

5)  Buewnuii dotosnexrpiuyeckuil 3 dexT 1 ero 3aKoHbL POTOHDL

6) “dpdext KoMnrona v ero teopus.

7) Mogens aroma Pesepdopaa. IMoctynars bopa. Atom Bogopoa.

8) Tunmotesa je bBpoiina.  DKCNEPUMEHTATBHOE  MOJATBEPHICHHE BOJNHOBBIX  CBOHCTS
MUKPOHACTHIL

9)  CooTHOLIEHNE HEONIPEIEIEHHOCTE,



10) Bonnosan diyHKUM, €€ CBOHCTBA M CTATHCTHYECKHTT CMBICT.

11) Hecraunonapuoe ypasuenne lllpenunrepa.

12) Craunonaproe ypasrenue Ulpenunrepa,

13) YacTHua B NOTEHUHAILHOM ame.

14) TlpoxomxacHAE YACTHIR! Yepe3 MOTCHINATEHLI Gapeep.

15) KsanTtopslii rapMoHHYecKHil ocUHINATOP.

16) Vpasnenne |llpennnrepa aias anektpona s arome Bojiopond. [ napnoe, opbutansioe
MArHUTHOE KBAHTOBBIC YHC/IA.

17) Kpantosaune sHepruu aMexkTpoHa B atrome sogoposa. Cnexrp aroma sojopoua. Tpasuno
oThop.

18) OpBuransHeil 11 MATHUTHEI MOMEHT 3JIEKTPOHA.

19) CoGerBennblii  Mexanudeckuii  MOMeHT uMnyibea  aektpoHa  (cnuu),  CrnMHOBLI
MArHUTHBI MOMEHT iekTpoHa. CHMHOBOE W MArHHTHOE CITHHOBOE KBAHTOBLIE umcaa, Onwir
Ilrepra u lepnaxa.

20) [Mpununn sanpera [aynn. [epuoauyeckas cucrema snementos Menjeneega.

21) Ilornomenue, cnonrannoe 0 nuayunposatnoe wanydenne, Kosdgduunenrs Jiinurreiina,

22) Jasepw. lpuuunn nelicrous nasepos.

23) Knaccuueckas Teopust tennoemxocty. 3akon lrononra u [Tru.

24) KpanToeas TEOpH# TEMIOEMKOCTH DilHIITEHA,

25) Teopus renmnoemroctu ebas. Dononn.

26) bozonsl u hepmuonnl [lonstae 0 kBaHTOBRRIX cratHceTHrax bose-Dinwreiina u depmu-
Jupaxa.

27) DHepreTHHECKHE 30HBI B KPHCTAIAX,

28) Pacnpenenenne MeKTPOHOB 110 JHepreTHHecKHM loHam. Knaccndukaius TBepAbIX Ted Ha
MCTALIEL, TONYIPOBOAHAKH W AMIIEKTPHKH.

29) CobGerBeHHas M NPUMECHAS TPOBOAMMOCTH [IOJYIIPOBOAHHKOR,

30) DunexrponposoiHOCTs TBepaRX Tell TemneparypHas 3aBHCHMOCTE 3NIEKTPONPOBOIHOCTH
METAI0B W ONYIPOROAHHKOB, Y poBedb Depmu.

31) P-n nepexomn. HonynpoRoAHHKOBLIE JHOILL

32) XapakrepucTHER aToMHoro fapa. Mojenn atomuoro sjpa. Macea 1 aHeprus cBsan siapa.

33) 3aKoHEI paIMOAKTHBHOIO pacnaia. Ajbda-, Geta- 1 raMMa-HanyveHue.

34) HnepHele peakuMd M 3aKOHBl coxpaHeHus. Peaxuus aeneuma snep. Llenmas peaxums
IENeHHA.

35) Peaxuus cuntesa aromMubix aaep. [pobaema ynpasngeMeix TepMOSIEPHEIX PEAKIHIL.

36) Buaw! s3aumoaeiicTBHI H KIacCH(HKALMA 2EMEHTAPHBIX HACTHIL.

37) Metojibl perueTpati 3NeMeHTapHLEIX YacTHil. KocMHYecKHe yum,

38) Hacruuw u antnuactausl Helitpuno, Keapku.

5.3, CamocrosiTeasnas padora odyHaionerocs

Camocrosrensnas  pabora cryieHToR no aucunmimbe «CroeuHanbHbie pasielnbl QUIHKHY
BKJIOYAET B cebA cneayiomme Bu/isl ACATelIbHOCTH:

1) AyaurtopHas camocTosaTensHas pabota cTyleHTa Mo JIMCHMIUIHHE BBIMOJHAETCH Ha
NalopaTopHBIX 3aHATHAX NTPH BRITIOTHCHHH 38/1a4,

2) BueaynuropHas caMocTosTensHas paloTa BEIMONHACTCA CTYACHTOM NPH YIIyOJAeHHOM
HIYUCHHH [HCIHIUIMHEL 10 TeMe npolifennodl gexuun, npy noarotoexke k nadoparopueiM paboram.
Ocuopnoii dopmoii camocTosTensroil paboTel CTVICHTA ARIMETCH H3YHEHME KOHCNEKTa JeKiii,
PEKOMEHIOBAHHON TUTEpPaTYPEl, PACYET 3a/1a4 KOHTPOIEHOH paboThl.

Kontpombhnas pabora BBUIONHASTCH 10 BapuanTaM W npeacrapiger coboil BRTOIHeHHE
OMpPeleIeHHOTO KOMYeCTRa 3anay 13 cneayionero cbopuunka: [poxomera H.C. Chopuuk 3amay no
uzuxe [Dnexrponnnii pecype] / H. C. Tlpokomesa;, BraauMmupekuii  rocyinaperseHHbii
viusepentetr (Bal'¥) — HMan. 2-e, uenp. u gon. — Dnexrponnsie Tekcrorsie nannsie (1 daiin ; 593
K6) .— Bnagumup : Bnagumupeknii rocyuapersesusii yausepenrer (Bal'y), 2010 — 66 ¢. —



Jariasue ¢ THTYIIA IKPAHA .— DNCKTPOHHAd Bepens nevaTHoi nybmukauuy .— bubmvorp.: ¢, 64 —
Ceobogueiii goctyn — Adobe Acrobat Reader 4.0 — ISBN 978-5-9984-0043-8.

Tabmina cooTreTcTBHA 38144 BapHanTy npuseaena & [punoxenun 1. B tabnnne npusenens
341241, KOTOpBIE COOTRETCTRYIOT BapuanTaM ¢ 1 no 10, Bapwant spiOHpaeTcs cTY/ACHTOM COIAcHO
cnucky rpynnel. Hanpumep: sapuant | BRIOHPalOT CTYAEHTH, CTOAUIME B CIHCKE TPYNNEl MOJ
womeposm 1, 11, 21, 31 w 1.1 BapwanT 2 BrIOMpAIOT CTY/AEHTHI, CTOALIME B CITHCKE TPYIIIEL MO
Homepom 2, 12, 22, 32 u 1.4, BapHaHT 3 BBIOHPAIOT CTYAEHTEl, CTOAIIHE B CHHCKE IPYIIEI TOA
Homepom 3, 13, 23, 33 u 1.4, u Bapuant 10 BLIGHPAIOT CTYJACHTE], CTORIIME B CHUCKE IPYNIIBI NOA
nomepom 10, 20, 30, 40 u .1

CamocTtoaTensHas paboTa 2aBeplIacT 3a/a49y BeeX JAPYTHX BHIOB y4eDHOro nporecca 1 MO#eT
OCYIIECTRAATLECA HA JICKLMAX, ceMHHapax, nabopaTopHeIX 3aHaTHaX, KoHcynakTauuax. Kak dopma
OpraHu’aiun  y4e0HOro mpouecca caMmocTosTenbHas padoTa CTYICHTOB MPEACTABNACT coDOi
HEIEHANPABISHHYIO CHCTEMATHYECKYIO JICATENILHOCTE 0 NPHOGPeTeHNIO JHAHMH, OCYILECTRINEMYIO
BHE Y JHTOPHH.

KOHTpon: BRIMOAHEHHA CAMOCTOATENLHOH PaboTEl OCYHIECTBIAETCA B XOJE BLINOIHEHUS M
3AMATEL 1aD0paToOpHEIX paboT No AMCUMIIMHE, NPH BBINOJHEHHH NPAKTHYECKHX 3ajanuii, Ha
IK3IAMEHE,

Bonpoce: s camoctoare Lol paloTel CTY/JICHTOR

) Kaxoe u3nydeHHe Ha3BIBACTCH TEIUIOBBIM, H YeM OHO OTIAHYASTCA OT APYIHX (nepevnciuTe
KaKHX ) BHIOB H3JIY4eHHA!

2) Jlalire onpeneineHus OCHOBHBIX XapakTepHCTHK TEIUIOBOTO Winydenus. Kakoe Teno
Ha3bIBAETCA abCONIOTHO YepHEIM?

3)  Cdhopmymupyiite sakon Kupxroda.

4) KakoH BHIL MMeeT pacnpejelieHHe 5SHeprHH B crexktpe abcomoTHo depHoro Tena?
Hapueyifite kpuskie pacnpejeneHus B 3aBHCHMOCTH OT JUTHHbLL (WIH HacTOTHI) BOIHEL JUIA JIBYX
temnepatyp (T2=T)).

5)  Cipopmynupyiite zakons Credana — Bonsumana n evemenns Buna.

6) Samumute Gopmyny Paes - JKHHCA 0 TOACHHTE CYTh "yABTPaPHONCTOBOIH KaTacTpOPh”,

7)  Zanwmure dopmyny [Inanka 1 nogcHUTe CyThH €ro KBAHTOBONH MHIOTE3EL

8) Kakoe u3 Tem uepHOE MIH HEYEPHOE, MMEET BEILIE TEMOEPATYPY, €CHAH HX APKOCTH
OQHHAKOBLI?

9) B uem cocTonT spnenne, Hassisaemoe oroaddertom,

10} Chopmyanpyiite  saxonsl  dotoadexta. B dHem  9TH  3aKOHBI  NPOTHROpPEUAT
TnpecTapneHHaM KiaccH4eckoil Quinkn?

11) Kak kayecTsento, cnenys BOMHOBOH KapTHHE HAIYHeHHH, 00BACHUTS hoToaddert?

12) OGbacuute saxkonsl (hotoaderra, nexoas n3 Gopmyniel DiHIITEHHA,

13) Yro takoe kpacHad rpanuua otoodpexra. Uem onpenensercs 4MCNOBoe 3HAYSHHE
rpann4Hol yactoTe? Hro Bauger Ha nonoxkeHue kpacHol rpanuiel goroadiberra?

14) Yro Takoe oTOINEMEHT H KAKOBA €10 BOJBTAMICPHAA XapaKTepHCTHKAY

15) TMouemy OGbuna oTeepruyTa Mojesb atoma Tomicona?

16) B uém nporusopeuns npeanoxentol Pesepdiopiom nianetrapsoi Moaenu atoma?

17) B uem cymmocTs Teopuu aroma, npemioskenoil bopom? CdopMmynupyiite nocrynars!
bopa. Kakobsl HenoctaTkn Teopuu bopa?

18) Cnexrpet aromos. CHeKTPAIBHEIE CEPHH ATOMa BOJOPO/IA.

19) Kakuie THib coynapesuil BOIMOMKHEI MEKLY MEKTPOHAMH, YCKOPAEMBIMH EKTPHUYSCKHM
nonesM, 1 aromamu?

20) B uém sakmouaercs onsir Opanka u lepua, 1 KaKkHe OCHOBHBIE BBIBOJLI MOYKHO C/IEJ14Th HA
OCHOBAHHK ONBITA?

21) Kakue KBaHTOBBIE YHCIIA ONUCBIBAIOT COCTOAHME MHKPOYACTHILELT

22) Yem onpenensercs 3eKTPOHHOE COCTOAHHE H30IHPOBAHHOTO aToma?

23) OOwsicHuTe npouece 00pazoBaHIs IHEPIeTHUECKUX 30H B TBEPIAOM TEIe.

24) Ot 4ero 3aBHCAT MIHPHHA PA3PEUICHHON 30HEI M YHCIIO YPOBHEI B Hell?



25) Kakcsa sonHas CTPYKTYpa NpoBOAHKKA, NOJYNPOBOAHWKA 1 W3oaaTopa?

26) ObpacHuTe MexanusM coOCTBEHHOH M MPUMECHOI TIPOBOJHMOCTH TIOJTYTPOBOHHKOB.

27) Kakcs dusuueckuii cmeicn nonsras yposus Gepmn?

28) Hem oObacHACTCA pasiHyHe TEeMNEPATYPHOH 3aBHCHMOCTH  WIEKTPONPOBOIHOCTH ¥
METAIUIOB U TMONYIIPOBOIHUKOB?

29) O0BacHATE 3aBHCHMOCTE NOJOMEHHA yposus DepMu W KOHUEHTpauuM cBobOIHBIX
HOCHTENEH JapAna B MOMYIPOBOIHHKAX OT TEMNEPaTypal.

30) OOnacuuTe QUIMHECKHE NPOIECCH, NPOHCXOANIIHE NpH 00pazoBaHHK p-n Nepexoa,

31) Hapucyiite asepreruyeckue 3oHul B 00nacTi p-n nepexona u oOBACHUTE, B YEM COCTOMT
JeHCTEHE BHEIIHETD IEKTPHYECKOro 10N Ha P-N MePexo/L.

32) Yro wazesaercs  paguoaktHeHocTei0?  Kakme nOpouecchl  OTHOCATCS K UMCHy
PATHOAKTHBHEIX Y

33) Ha yem ocHOBAH NPHHLMAI PErHCTPALIMN U HIMEPEHHA PAIHOAKTHBHOIO uanyvenun? Kakue
npHOOPEl TPAMEHAIOTCS I8 ITHX Hese?

34) Ob6bacHuTe yeTpoiicTBO M NPHHUMA JeicTeHA cuyeTuuka [Nefirepa.

35) Onuumre NPoLEceH, NPOHCXOAALIHE B rA30pasps/AHblx cHeTYHKaX,

36) llepeuncnure duInUecKHe NPOLECCHL, TPOUCXOAMIINE IPH BIaHMOJICHCTBHY P-uanyueHus ¢
BELLECTBOM.

37) B "em 3akn0ualoTes NPOUECCHl YIIPYIOro PaccesHus 3IeKTPOHOB APAMH, NEKTPOHOB HA
eKTpoHax?

38) Hem oOyca0OBACHB! MOTEPH DHEPIHH HACTHLELI MPH NPOXOMICHHH Hepes NOrIoIaiinyio
cpeny?

39) Yro JpoMcxoanT NPH DPOXOHKICHHH AEKTPOHA Yepes NorioTuTels?

40) Kakcprl 0coDEHHOCTH MPONXOKICHHA HEPE3 MOMIOTHTENb MOHOIHEPreTHYeCKHX [-uacTuil u
[-HanyHeHHs, HMEIOULEro HeNPepPBIBHbII dHepreTHYeck il cnextp?

Gonn  oucHounelx  Marepuatos (POM)  ans npoBejeHHMA  ATTECTAIHH  VPOBHS

CHOPMEPOBAHHOCTH  KOMIETEHUHH  o0ydaromuxes 1Mo AMCHHIUIHHE O(OPMIBIETCH  OTACHLHEIM
NOKYMEHTOM.

6. VYHEBHO-METOJAHYECKOE H HHOOPMAIIHOHHOE OBECHNEYEHHE
JHCHHILTHHBI
6.1. KunroodecneqenHocTh

KHHMOOBECTIEYEH-
Foa HOC TR
HamMeHORIHAE THTEPATYPLE ABTOP, HATBANKE, BHA WULHIE, HLATENLETRO ; Haniane a
bl MMEETPOHHOM KRTRAGTE
36C
OcHoBHaA NHTEPaTypa
1. Mapruncon JLK. Kpantopas Qusnka: yyeGHoe nocobue /| Mapruwncon JI. K., | 2021 https:/fwww.iprboo
Cuupuoe  EB,. - Mocksa: Mockopekuil  rocynapcraeHuuill  TeXxuuseckmi kshop.ru/l 15606, It
yHupepcuter emenn H.D. Bavmana, 2021, - 528 ¢ - ISBN 978-3-7038-5562-1. - ml
Teker: anexTprHnbIil,
2. Hpoaon MLE. Keanrosas disika, OcHoBHBE 3akonb: yuebnoe nocofue [ Mpoaos | 2021 https:/f'www.iprboo
H.E.. - Mocksa: Jlabopatopus 3Hanufl, 2021, - 259 ¢, - |SBN 978-5-93208-517-2, - kshopau/105767.ht
TekeT: anekTprHiBt, mi
3, Fomeaan JLJ. Keanrosas duanka, Beoanwil kype: ysebuoe nocobue / J1. 1L 2009 hetps:/fznanium.co
Fonvanw, T, M. Hoeukoea, - 3-e wan. - Joaronpyassii: Hagarenscxnii JTom mi/catalog/product/
aMureanexrs, 2019, - 480 ¢. - ISBN 978-5-91559-268-0. - TexcT: 3nekTpoHHBI, 1117881 .
4, Mapwaxos A H. Keanroeas quruka ans wismenepon: yaefnoe nocobne / 2009 | https:fwww.iprboo
Mapwaxos A.E.. - Capatos: By3zosckoe obpazosanue, 2019, - 404 ¢, - [SBN 978-5- kshop.ru/86463 hi
4487-0531-1. - Texcr: anexTpoHHLI, mi
HOnoAHHTEILHAR NHTEPATY A
I Koerusa T.K, Becacune n knantosyio dusnky: yuebhoe nocobue | Kocruwa TK., | 2018 https:/fwww.iprboo
[Myunn B.C., Baunnsiwepa H.B.. - Exatepunbypr: Hanateascrro Ypansckoro kshop.ru/ 106350 ht
yHupepentera, 2018, - 252 ¢, - ISBN 978-5-7996-2357-9, - Tekcr: MekTpoHHbi, ml
2. Bonkos AL Kype dnsuku, Keanrosan dmsika: yaeGnoe nocobue / Bonkos AL, | 2017 hitps:/fwww.iprboo




[oesuep AA. - Exarepuubypr: Ypaneckuit denepansuuiii yuusepenrer, 2017, - kshop.ru/ 106401, h

155 ¢, - ISBN 978-5-321-02527-7. - Texer: anektpoHHsiii, ml

3. Jlekunn no dusnke. Ksanropas w anepuan qmsuka [Inewtponuiii pecype] / A, | 2016 | hitp:/le.lib.visuru/b
@. Nankun, H. C. lpokomesa; Branumupexuil rocygaperaesnsiii yuusepenter itstream/ 123456789
Hmenn Anekcanapa Upuropeessda v Husonan Uperopeeniia Cronetoswx (Bal'¥ ), ATATD 1 522.pdf
- DNEKTPOHHBIE  TeRcToBeie  mannwme (1 dadin: 1,43 MB). - Bnaoamap:

Bragumupersd rocynapeToenibil YHHBEPCHTET MEHH Anekcauapa [ puropseenya
# Huxosan Iparopeesyuua Cronerossix (Bnl'V), 2016, - 87 c.; wi, tabn. - 3arnasne
C THTYAA 3KpaKa, - DNeKTpodHas sepoend nevardoll nybnngawnn. - BuGnuorp.: c. 85,
- ISBN 978-5-9984-0654-6.

4. Capuna M.I1 Keawrosan duwrmka: yuebuoe nocobue / Capuwia MIL. - | 2016 | hips://www.iprboo
HosocuBupes: HowsocnOupeknii  rocynaperseHHslfl  TeXHuMeckuil  ynuBepoHTeT, kshop.ruw/9136% ht
2016.- 131 ¢. - ISBN 978-5-7782-2806-2. - TekcT: nekTpoHHbIl, ml

6.2, [lepuojnaeckie nwiganus

1) Kypuan «Kpantopas onekTpoHHka». ApxuB  HoMmepos, Pexum  joctyna;
http://www.rathnet.ru/qe/archive.
2) Hayuno-rexHuueckmnii Ay pHA «PoToHHKAY, Pexnim Jocryna;

http:/fwww.photonics.su.

7. MATEPHAJILBHO-TEXHHYECKOE OBECHTEYEHHUE JINCIAILIHHBI

Jos peansatuuy laHHoi AMCHATUIMHEL UMEIOTCA CHENHAILHBIE TTOMELIEHHS JUIS NPOBEICHI
sansaTHil, Jlexunonnee ayuTopur ocHameHsl M0CKOM (A Mena HIM Mapkepa), IKpaHoM s
MPOSKIHOHHEIX CHCTEM, ITPOEKTOPOM H HOYTOYKOM.

AYIUTCPHH U TIpOBefeHHs Aa0OPATOPHBIX 3AHATHIL OCHALICHB! YCTAHOBKAMH 14
BRINONHEHHA  naboparopueix  pabor: 1 «Onpepenenne nocrosuuoi  Credana-bonsumanan;2
«HMaysenne sHemnero doroaddextan: 3 «Ipdext Komnronan; 4 «Onpenenenne pezoHaHcHOrO
noTeHLHana 3030ykaenus aroMa Merostom ®panka — lepu; 5 «Croektp wanyueHns aroMapHoro
Bogopoaar; 6 «M3ayuenne remnepaTypHoil 3aBHCHMOCTH CONPOTHBISHHS [ONYIPOBOAHHKOBY, 7
«Mayyenue  BONBT-AMICPHBIX  XapakTepHCTHK — TEPMOMYBCTBHUTENBHBIX  CONPOTHRIEHM»; 8
«M3yvenne BonbTAMIEPHEIX XapaktepucTHk Qoroconporusnenusy; 9  «Mayuenue csoficts
ANMEKTPOHHO-ABIpOUHOTO Nepexosan; 10 «kzyuenne cuerunka [Nefirepa — Miwosnepas.

Ipakrudeckne/nabopatopsie paboTel nposoAATeH s yuednnix nabopatopusax 430-3, 431-3,
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[porpamma pacemoTpena u o00peHa Ha 3aceaanist Kadeapsl GU3NKH 1 NPHKIAIHON MATEMaTHEN
[Tporokon Ne 1 o1 30.08.2021 rona f_,.-v"’/
Japenyonmii kadeapoi C.M. Apaxensn

(DO, nognice)

Pabouas nporpaMma paccMoTpeHa u {{;]UEPEHH Ha 3ace/lanin YUeOHO-METOANUECKOH KOMUCCHI
Hanpasaenna 15.03.04 ApToMaTH3aums TEXHONOIHYECKHX POLECCOB H POH3BOIACTB
lpotokon Ne 7 or 37 . P8 221 roja
[pencenarens KOMUCCHH a Voo U /éi ,{Utf‘ﬂfﬂj
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JHCT MEPEYTBEPMKIEHIM S
PABOUEN IIPOI'PAMMObI JIHCIIHILINHBI

PaGouas nporpamma onoGpena na 20 2=/ 20 oll yueOHbHi roja

Ipotokon sacenanna kadeaps No 77

o1 278 Xlrona

3asenyouuii kaeapoii

Pabouas nporpamma onoGpena na 20

[IpoToxon sacenanna kadenpsr Ne

e
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/20 yucOuwii roga

or roja

Sasenyomui kadenpoii

Pabouas nporpamma onobpena wa 20

[lporokon 3acepanus kadeapnr Mo

{20 yueOHEIH To1a

Jasenyrommii kadeapoit

Pabouas nporpamma onoGpena wa 20

[Iporokon sacepanua kapenper No

oT rojia
{20 yuehHEI roga
or rosa

Sasenyromuii kadeapoi

Pabouas nporpamma osofipena va 20

[poTokon sacenanns kadeapr No

/20 yueOHBli roaa

oT ) roja

Sapenyioumnii kaeapoii

PaGouan nporpamma onobpena ua 20

[poTokon 3acenanus kahenpu Ne

/20 yueDHBI roja

oT rojia

Sasenyomnii kadgenpoi




