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1. HEJH OCBOEHHA JUCUHILTHHBI

Henamu ocBoeHHS JHCIMILIMHE  «MDuidkan  gpndcTed  obecnmedeHHe  OyRyliero
clielHaTAcTa HavaHoli ¢mamueckol Oazod, Ha koTopolf B BLICIeH TexHMYeckoH 1nkoie
CTPOUTCA ODIMIEMHIKEHEPHAS M CICIMATLHAA moaroToRKa. [MocseiorareisHoe HIYICITHC PHIHKHE
BEIpadaThiBaeT clienHpHYecKHil METON MBIIIEHHA, (H3HYECKYI0O HHTYHIHIO, KOTOpEIE
OKA3RIBAIOTCH BEChMA (UI0JOTBOPHEIME H B Apyrux Hayvkax. CHelHamHcThL, TONYIHBIIHE
IIHPOKOE (PUAHMKO-MATEMATHYCCKOE 0DPA30BAHHE, MOIYT CAMOCTOATCILIO OCBAHBATE HOBRIE
TEXHHHECKHE HANPABICHHA, VCIEIHO pPaboTaTh B HUX, JIETKO MEPEXOOUTE OT PEIIeHHH OJIHHX
3amay K JIPYPHM, HCKATL HCCTAHIEPTHEIE H HETPAIMIMOHHEE TYTH, 9T0 0CODEHHO BaMHO Juis
npoeccHOHANEHOH MOOHIBHOCTH CIICIHATHCTOR B YCIOBHAX YCKOPEHHOI'O PATBHTHA TCXHHKH.

3amaun Kypea GH3HKH!

s TCOpPCTHUCCKAS MOATOTORKA B 0OJACTH (QHIHKH, NO3BOMSIONES DyiyIIHM HIDKCHEPaM
OPHCHTHPOBATLCA B MOTOKE Hay4HOH H Teximrdeckol HHGOpManuu W 00ECTICYHBAIOIAS HM
BOMOMKIIOCTE HCIOAB30BAHKS HORBIX (DHIMHCCKIX OPHHIKMNOR B TeX 00J4CTAX, B KOTOPHX OHU
CHEIHATHIAPYIOTCA!

s (OPMHPOBAHHE HAYUHOIO MIILIEHHE, B YACTHOCTH MNPABHILHOIO HOIMHMATIL TPAHHIL
HPHUMEHHMOCTH PASTHUHEIX (HM3HYECKHX NOHATHE, 3aKOHOB, TEOPHHA W yMeHHd OICIHBATEH
CreleHh JOCTORCPIIOCTH PE3YILTATOR, MOJIVHEHHBIX © MOMOIIBHY 3KCIEPHMEHTATLOLIK HIH
MATCMATHUECKHY METOI0B HEC/IE/ [OBAHHA]

e BLIPabOTKA TMPHEMOB W HABRIKOR PEIIeHHil KOHKPETHBIX 3a/1ad W3 PasHbIX oO1acTei
QrH3HKH, TOMOTAIONHX CTY/IeHTaM B JalbHCHINCM PeIIaTh HHKEHEPHbIE 24/1a9H.

s  OIHAKOMIICHHE CTYASHTOR C COBpEMEHHOH Hay4HO# annaparypoH H BEIPAOOTKA ¥ HHX
HAYANLILIX HABBIKOB IIPOBEISHHS IKCIEPHMEHTANLHBIX HAYUHBIX HCCHETOBANHH PAzTHYHEIX

(pH3HUCCKEX ABNSHHIT W OLEHKH NOIrpellHOCTE HIMCpEHWH.

2. MECTO JHCIIHIUIMHLbI B CTPYKTYPE ONON BO

DBaknas Ueib BRICHIETD ﬂﬁpﬂf!DBﬂHHH — OOAYYHTh HAYHHAOC MPCOCTABICHHE O HIPHPOIC H
MCTOOAX <€ I[O3HAHHA, (DHIAKA Kak BEOVIIASN HAYKA O TPHPOOC HIPacT IIEABHYIG POIL B
TOCTIDESHHH 3TOH LIENH,

[lo CRBOEMY COJEPWAHHI0 H HAYIHEIM METOMaM HCCIICIOBAHHA (IJHSHH’EI HBIHETCA MOTYTHM
CPEICTBOM UGPH.EUHHI'EIIJ—:HGTG H BOCIHTATEILHOI0 BO3OSHCTBHA, NOMOTAA PAsBHTHID
¥MCTBCHHEIX EHUC{}GHCICTEﬁ, Cl}C!pMFIpDBELHHH) HAYHHOIO MHPOBO33IPCHMSA, BOCITHTAIIHIO BOJH H
HAPAKTEPd NPH JTOCTHHKEHHH TIOCTABNEHHOH HEnu,

Dusuka oTHocHTCH K 0a30BOH wacTH NporpaMMbl. B COBpeMEHHOM CCTECTBO3ZHAHMH
UIHPOKO TMPHMEHSMIOTCH MaTeMATHYCCKHE MeTombl. Jis YCMeIIHOTO OCBOEGHHS Kypea (IH3HKH
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CTY/IEHTaM HEOOXOJHMC 3HATL CACIVIOMAS PA3ICILI BLIcci MateMataky: Juddeperimaisnoe
H MHTCTPATILIIOC HCTHCICIHS, AMQEPeHIMAILHEIE YPARHEHHH, AHAIMTHHECKYH) FEOMETPHIY
NMHEHHYI  amredpy, pPAOLL,  MICMCITE  BCRTOPIIONO  ANAIW3d,  (PYHKIHH  KOMILIEKCHOUO
OCPCMCIIIOTD, JICMCIITE TCOPHH BEPOHTHOCTER H MATEMATHYECKON CTATHCTHEN.

3. KOMIETEILLHH OBYYAIOILELI'OCH, ®OPMUHPYEMBIE B
PE3VJILTATE OCBOEHHA JHCHHILNIUHBL «®HIHKA»

llocneqorareistoe HIVHEHHE {l}H.’il‘IKH HbI}THﬁHThTEEIEI CHEL[I»IC[JI‘I‘I'&EKI‘If‘i MeTOd MEBIITTITCHHA,
{‘l}H.’-:HT-IE‘CH}'H‘II HHTYHIIHK), KOTOPBIE OKAZEIBARKTCH BECEMA IMIOIJOTEOPHEIMHE H B IPYTHX HaVEaX.
Chenpanm CThI. NOIYHHBIIHEC HIHPOKOC {IJHBHK'D ~MATCMATHYCCKOC DﬁpﬁﬁﬂEﬂHHE: MOTYT
CAMOCTOATEIBHD OQCBANBATE HOERIE TEXHHYSCKHE HATIPARIECHA, VCIICITHO DHEI;OI&TL B HHX. JCTED
HEPEXOUIHTE  OT PelicHHs] OOHHX 337a9 K pPeIIcHHIe JPYTHX, HCEATL ICCTAITTapPTHERIC H
HETPATHIIHOHHRIE  TIYTH, YTO OCOOCHIID  BAKIID I1a H[]'D@CCCHOIIE_'ILIIQﬁ MOOHIBHOCTH
CHEINHAIHCTOR B YCIOBHAX YCROPCHIOTO PA3BITIIA TCXIIHRI., KOTIa aMOpPTHIAIOHA TOCTHHRESTTHHA
KOIKPCTHERX YIKOCHEIHANBHEBIX SHHHT MPOHCXOANT ’Ipﬂ'ﬁﬁl—-l‘lﬂﬂH(‘l ﬁbICT]JO,

B nmponecce 0CBOSHMH JEHHOE  THCIHMOIHHER CTYISHT J0MEeH o00Ja1aTk CICIVIOMIHEMIE
ORIV THLIMU W OO eHpPOMecoionaTelibii g KOMREME T
CHOCODHOCTRHY K CAMOOPIaHM3AIEN I caMoobpazoranmio (O1-7);

cHOCOBHOCTRI) HCTIOIBI0RATE OCHOBHEIC 3AKOHE eCTCCTRCHITO-TAVINILIX THCIHIIIHH &
NpofeccHOHAIBHOH J1ed e IkHOCTH, TPHMEHATE MEeTOIE MATEMATHISCKOTD AHATHIA H
MATCMATHYCCKOTO (KOMIBIOTEPHOIO) MOJIEIHPORAHHA, TEOPETHUSCKOTO H 3KCISPHMEHTAILHOTO
necnenorarmg ( OIK - 1);

CNOCODHOCTHK) BLISBHTE €CTCCTECHHOHAVIIYIO CYIIHOCTE NPodIieM, BOZHHEAKIINX B
Xi1e npodeccHOHATEHON eATEAEHOCTH, NPHBICYL HX OIS PeIICHHA COOTBETCTBYIOM M
ianko-MareMarrieckrit anmapar ( QLK — 2)

B pesyierare ocpoeHMS JHCUMIITHHEL o0ydamomuiicd JOTECH ICMONCTPRPOBATL
CHASIVIOIIHE PE3YIRTATE 00pasonallaA:

3HaTE: GH3MUCCKHC OCHOBLL, OCHOBHBIE 2AKOHK M IIOHATHA (PUIMKM, KOPPEKTHRIE
MOCTATIOREH KITACCHYSCKHX 34144,

¥mers: wamepars HIMUecKHe  BeIMUMHEL,  OOPEICTIATE  odomme  dopmMiL
3AKOHOMEPHOCTH, HCIOIL30BATL HIICTPVYMCTITATRITEIC CPE/ICTRA (PHAMKK, HOHMTE HOCTARIEHHVH)
3agady, o0padaTLIBaTL Pe3yILTATH M3MepeHHH, Crponts pafmiu, (OpMUpOBLTE PE3VIRTAT.
BOCTIPHHHMATE  MHOPMAIMKY K aHAIW3Y,  CAMOCTOATENBHO — YEBHICTE  CIHCICTBHA
CHOPMYIHPOREAHHOIO  Pe3yIRTATd, OEMATE  BEIBOOLI, TPAMOTII0 IONLIOBATLCA  A3LIKOM
npeIMeTHOH obOmacTH.

Baagern: EYALTYPOH MBIILIEHKS, cOOCODHOCTRRY K 000GIIEHHK), AHANMY, BOCIPHITHIO
HHPOPMAIIHK, NOCTAHOBKE UETH H BHOOPY IyTed ef IOCTIDKCHHZ, OCHOBHLIMH HpHEMAMH
0DpaboTKH W NPeNCTARICHHA SECTIEPHMSHTANTLHLIY JTAHHLIX.



4. CTPYKTYPA H COJAEPKAHUE AHCITHTLTHHBI(MOTY.IST)
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TemaTnuecknii m1aH THCHRILTHHALI

I. Mexanuka

1. Beenenne. Tlpenmer ¢uzmurn. MeToasl dH3Mdeckoro MecleIoBAHHS: ONLIT, THIIOTERA.
IKCOEPUMeHT, Teopi. Basareiimuae sTanw uetopis duzuky. Pors GHIHKH B pAsBHTHHA TEXITHKH
H BIMAHHE TEXHMKHM Ha passutie bu3uxd. Poin dH3EKH B CTANOBICHHH HiKeHepa. CBaib
(PHAMKK € JIPYIUMH HAYKAMHE, Y CHEXH CORPeMeHHOH hu3nKm.

2. llexoTOpEIE CBEICIIA H3 MATCMATHKE. PoThL MATCMATHRH B H3VHcHMH (rankn. DyHKHn
H HX OpoH3eodnnic. Mirmerpuponannce. (O CMEICIC NPOHIBOAHOR B HHISIPLIA B IPHIOKEHHH K
(pEIMYCCKEM  3amadaM. FleMeHTR BEKIOPHOH wire(pel: OupejielieHie BEKTOPd, CAKEHHE
BEKTOPOR, YMHOKEHHE  BEKTOpOB,  mudepeHIHpOBaHHE  BEKTOPILIX GCTHYHH.
Jndupepennmnainreie ypapHeHHs. I 1€MEHTAPHBIE CBEISHHS U3 TEOPHH BEPOATHOCTH.

3. KHneMaTHEa NOCTYHATEIBIOTO ABMieHHd. KuHeMaTHka Kak paziel MeXaHHKH.
Mexamgeckoe JBIGKCIHE Kak npocTelmad JopmMa jenmenns Marepid. MarepuansHasn To4ka
(wacTuua). CHeTema otcdera. Muepuwanedsle cueremel orcuera. Pammye-gextop. [purmn
oTHocuTensHocTr T amanes. Tpaekropus, Panmyc KpHBH3HEL TPASKTOPUH. JIHICHIAA CKOPOCTL H
JIHHEHOe yeKopeHHe, TAHIeHIMATRHOS H HOPMATEHOS YeKoperHna, CRI3E MY THHCHHBIME |
VIJIOBLIMH KHHCMATHYCCKHMH BelHYRmaMi. [locTynarebHOe IBHIKEHHE TREPIOITD TEa.




4. Nunampka mocTymaTedpHoro neiskenud. Jlunamura kak paszaen mexanur#. |lepsrrii
3ak0H [lpOTOHA H MOHATHE HHEPUHANRHOH cHCeTeMBl oTcuera. Bropodt szaxod HeroTona w
MOHATHE CHIThIL, MACCHL H HMITY IbCd, Y parHeHre qpumenus. Tperni 3akod Helorona v npeieinl
ero npuMeHHMOcTH. IlemHepunaneHeie cveTeMbl oTedera. ADCONKOTHRIE M OTHOCHTENBHLIE
ckopocTh M vekopeHue. Cunm wHepimu. enwrpobemnas cuna. Cuana Kopromaca. Cuerema
MATEPHATRHRIX Touek. [lenTp vHepuuy (Uentp Mace). TeopeMa o IBHMKCHHE OCHTPa HHCPOHN.

5. BpamarensHoe jsHikeHHe TBeproro Tena. llomatme abcomoTHOTO TREPROTD TemA.
Moment cuiel. Moment wmnyneca. Moment muepmun. Teopema Illrefinepa. Ypaenenne
MOMEHTOB (CBSI3b MOMEHTZ HMIIY.IbCA C MOMEHTOM CHIBI). Y paBHCHHE BpallATENLHOIO
IBH;KEHHA TEEPIOr0 Teld OTHOCHTENRHO HenojpmkHOH ocH. KuHeTHueckasa 3Heprus
Bpamiaromerocd Teepaoroe tena. [ mpockonuueckuil adderr. CrobojiHbBIE OCH.

6. 3aKoHLI COXPAaNCHHA. IHAUCHHE H COASPHAHNE 3aKOHOB COXPAHCHAA B MCXAHHKE, 3aK0H
COXPAIICIIHA HMIOVILCA. D,E[,HD_'[JD.HHGCTI:: MPOCTPAHCTRA. PeakrtHBHoe ORHMCHHE. 3aKoH
COXPAIICITHA MOMCHTA HMITYTBRCH. HSUT[IU['IH.’-I NpOCTPAHCTEA. PaborTa, JIICPITHA, MOITHOCTE.
Cpasn MEH IV MOTCHIHATEHOH BHE]JJ"HEﬁ 1 cuioil, TTonsTHe CHIOBOTO MO, KUHCEPBHTHBHME H
HEKOHCCPBATHEIIRIC CHITLL 3axoH COXPAHCHHA JHEPrHH B MEXAHHKE. (}JIITGPG,Z[HBCTL BpCMCHH.
KUHCE’FH&']T{BH&H H JTHCCHITATHRIIAA CHCTCMEL

II . OcHOBBI MOUICKYIRPHOA GHIMKH H TEpMOIHNAMHKH

9. Monexy spHO-KHHSTHYCCKAS  TCOpHS HACATEHOI® T'db:l. OCHOBHKIE  TIOTORCITHI

MOJEKVIHPHO-KHHETHYECKOH  TeopHH  memecTia. MHEEpo- H  MakKpOCOUTOSHHH  CHCTEMEL
Maxkpockonnyeckre nmapaMerprl. [lodsTHe MjeatbHOTO Tasa. MoTeKyIapHO-KHHETHYECKOE
TONKOBAHME TeMmmoepaTyphl. Yucio crenedeil cBoDONEI MOMeKYNH. BHyTpenHsa sneprud
HICATLHOTO Ta3d. 3aKOH PaBHOPACIIPEISIeHHS IHEPIHH 110 cTenensM cBoboarnl. lapnenne rasa c
TOUKH 3peHHSI MONSKYIAPHO-KHHeTHYecKoH teopu. (JCHOBHOC YpPaBHECHHE MOJIEKY/APHO —
KHHETHYCCKOH Teopuil. YpaBHEHHE COCTOSHHA HieanbHOro rasa (ypaencoHe Kianelpona —
Meugemecea) .

11. Peanpnrie razel. CHIel MERMOIEKYIAPHOIO B3aHMOICHCTBAA B razax. ¥ parHenue Ban-
aep-Baanpca. M3otepmpl  peanpHOro raza.  MeracTabunninic  coctosHua.  Kpurideckoe
cocroanne, BOyTpennas dIeprag peansuoro raza. Idbewr royna — Tomcona. CKEKEHHE ra30n
H F]E.L']}"-]E:HHE HH3KHX 'l'CMT!CIJﬂTFp.

17. Ieppoe Havano Tepmo/HHAMAKH. CTATHCTHYECKHH H TEPMOJMHAMHWYECKHE MCTOILL
TepMOTHIAMITICCKAA CHCTEMA. TepMOIMHaMHyeckui niporece. OCHOBHEIE TEPMO/IHHAMHHECKHE
MONATHA: BHYTPCHHAR 3Hepras, pabora, rennora.  PopMyIHPOBKH —NEPBOIO  Ha4ama
IEPMOTHITAMHKH. Y PABICHHEE TIEPBOTO HAYMANA TEPMOJMHAMHKH. TenmoéMKOCTR. 34RHCHMOCTE
FEnNOEMEOCTH HOCATRHOIO rasa orT euaa npoiecca. Dopmyma Maitepa. Pabora, cosepuiaeman
razoM  PH  M30NpOLEeccax. DHTanemEs (Temnmoras (yHkuus). AndadarHyeckHii npouece.
TemoéMroeTs TREpILIX TEI.

8. Bropoe wmauato TepMoIHHaMuKH. PapHOBecHBIE H HEPABHOBECHHIE COCTOANHA
cuerembl. O8paTHMLie H HeoOpataMele npouecesl. Kpyrosoii nponece (1mii). QopmMyImpoBKH
BTOpOro Hadana repmo;muavuin. Lukn Kapuo v ero KITJL juia waeanpHoro rasa. Teniorbie
NBHTATENN M XOTOMMIbHBIE Mammkbl Makcamanpnnii KIII tennoporo jasurartens. JHTPONHAL
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CrarMcTHUSCKHIT Bec {TEPMP.IJ!,H HAMH IECKALA BCI’.‘IOHT’II(}G'I'I:}. FakoH BOZPACTAHHA  JHTROINHH.
CTAaTHCTHYCCKOS TONKORAHHE ETOPOIC HATATA TCPMOJAHHAMHKH,

1L DIeRTPHYECTRO H MATHCTH3M

20. Hanpsx€HHOCTE 3MSKTPOCTATHHCCKOTO [ONs B BAKYYME. JNEKTPHUSCKHH 3apii.
CoxpaHeHHe H HHBAapHAHTHOCTL 3apaja. JluckperHocre sapsana. 3axon Kymoma. [lonsrae
MeKTpocTaTHdeckoro  mond.  Cunoeble  IMHMM  (MHMK  HanpskeHAocTH).  [lpmmmum
CYNEPHO3HIHA MIeKTpocTaTHYecKuX nonell. Iorok sexropa HanpswennocTH, Teopema [Mayeca
I8 AMEKTPOCTATHYSCKOIO IO B BAKYYMe H e€ cBAa3k ¢ 3akoHoM Kyaona, Judipepenumansras
dopuma Teopemel I'ayeca. [lpunvenenne reopemsl 'ayeca ais pacqera noje.

21. lloTennan »IeKTpoCTATHYCCKOTO Noid B BakyvyMe. Pafora cHil 3/1eKTpocTaTHHeckoro
nonst. LMprynauus HaOpSKeHHOCTH JICKTPOCTATHYUCCKOTO Tond. PoTop HanmpseHHOCTH
weTpocrariieckoro  noasd.  [loTeHIHATEHOCTE (KOHCEPBATHEHOCTE) JACKTPOCTATHUCCKOTO
momd. loreniman., Pasnocrs noteHusanog. CBa3e MEXKIY NOTSHIHATOM H HAOPDEESHHOCTLIO
ICKTPOCTATHYHCCKOTD 004, YpasHedwe Jlannaca, DNeKTPHUSCKHA THITONb, DISKTPHUSCKHI
MOMEHT JHIIONA (IHIOIENLET MOMEHT). [loTeHIHAT H HANPMKEHHOCTE N0Ms JAuioas. Momenr
CHA, NMeHCTBYIONIHA HE IHIOOIE BO BHEIIHNCM MICKTIPHYCCKOM MONMC. JMICPTHE IHIONT T

JICKTPHHCCKOM HOJ1E.

23, DIcKTpHYecKOe 00Nl NPOBOJAHHKOBR. PacnpeielieHde 3apwioB B IPOBOJHHKE.
EKTPOCTATHYECKOS TIOMIE BHYTPH H CHAapPYAH TPOBOIHHKA. | paHMwHEIe VCTORHA HA TPAHHIS
HPOBOIHHK-BAKYYM . DNEKTPHHECKHE CROHCTRAE MPOROAATIEH 0DOI0MKH. JNeKTPOCTATHYECKAS
samuTa. Metoj n3oOpamennii. I'paHHYHbe YCIOBHA HA TpaHMIlE “TPOBOJHHE-HEKTPHK .
DNeKTpoéMKOCTE  VeNMHEHHOTO INPOBOIHHKA, CHCTEMBI MNPOBOJHHKOB M KOHZEHCATOpA.
VIeKTpHYECKas HEPruA CHCTEMBI TOUYEYHRIX 3APAN0B. JHEPTHS 3apMKSHHOIO NPOBOIHHEKL,
CHCTEMEl NPOBOIHMKOE H KOHIGHCATOpE. JHEPTrHA SMeKTpocTaTHueckoro mond. OOnémpas

HNIOTHOCTE FHEPI'HH FNEKTROCTATHHECKOTO ITOJTH.

24, llocToAnneli IeKTpHYecKHH TOK. XapakTepUCTHKH JIEKTPOCTATHHECKOID  TOKA:
MIOTHOCTE TOKA, CHIA TOKA. ¥ CIOBHE CYIOCCTBOBAINA DACKTPHICCKOrO ToKA, CTOPOHHHE CHIEL
PasiiocTs MOTEHIMAIOB, Hanpaaedwe, werpoassyinas  cuna (3MIC). Kraceuyeckas
JNCKTPOIMIAA TCOPHA MIERTPOMPOBOAMMOCTH Merannor. Jakonw Oma w Jikoyosa-Jlenoa s
auththepenmmansuoii Gopme. 3akonnt Oma 1 Mmoyvna-Jlenna B uHTerpancHoii dopMe. 3akoH
Oma juia HeojiHOpoHOTO yuacTea nend. [Tparuna Kupxroga. HepocrarouHoors KIaceH4eckon
JNMCKTPOMHIOH TCOPHH MCKTPOTIPOBOIRMOCTH.

27. Marnutnoc none B BakvyMe. 3akon Awmmepa. Marnurnas wamykumg. 3akoH bro —
Caeapa (3akoH buo — Carapa — Jlannaca), TToHsTHe MarHnTHOTO o, [IpHINIHD cyTepmo3Hiimg
MarHuTHbix noned, Cuna Jlopenua w cuna Amnepa. BHTOK ¢ TOKOM B MArHHTHOM [0OJE.
MarauTHbiH MoMeHT. MoMeHT cHil, JeHcTBYIOINNi Ha paMKy ¢ TOKOM BO BHEIIHEM MarHHTHOM
nojge. MareHTHOE IToe NpAMOTHAEHIOTO M KpyToBoro Tokos. LIgpkynanusa BekTopa MarHATHOH
HHIYKIHH. 3aKOH [OMHOIe ToKa (TcopeMa o LHPKYIAOHH HHIYKIDIH MarHMTHOTO 00J4) B
BakyyMe. [IpuMencnne 3axolna IOMIOro TOKA O7Id pacdcTa MArHHTHLIX Honeil. MaruutHoe none
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AHHHOTO CONCHOMIA W TopoMaa, Marnutnoe BzaumoieicTBHE TOKOB. EITHHAIA cuibl TOKA —
aMmep. Buxpesoe nose ARWAKYIIETocd 3apsid. MHRApDHAHTHOCTL ODICKTPHYECKOro 3apaia.
MarauTHOC ONC KAK PensTHBACTCKHE 3QQCKT.

SAPSCRCHHOM HACTHILI B IEKIPHYECKOM H MarHuTHoM monsx. TModstive o0 37JeKTpoHHOH ONTHEC.
Dipepert Xomna. ¥ cKOPHTETH 3apAKeHHbIX YACTHIL

30. DoexTpoMarnuTHas HHAVKUKA. Onberr @apanea. Marnutasmi notok. DJIC MHAYKIHH,
OCHOBIOH 3aK0H YIEKTPOMAIHMTHOR HHEIYKIH (3akon dapanes). Brisoy OCHOBHOIO 3aKOHa
IMEKTPOMATHHTHOH  WH/IYKIIHM M3 33aKOHA COXpaHcHHS OHEPrHH, & TAKKE Ha OCHOBE
MICKTpoHHOH  teopud. [lpasumo  Jlemma (3akon  Jlewna).  SlBneHuMe  CAMOMHIVEIIHH.
Muaykruenocets, MEIYKTHBHOCTE ITHHHOTO conleHOM,1a. TOKM 2aMbIKaHMa H pa3MBIKaHHA [CIH.
frnenve psauMHOH HHOYKOEH. BladMuad MHAVKTHBHOCTR, JHEPras MarHHTHOTO IIOJA.
ObbEvHAS ITOTHOCTE SHEPTHH MATTTHTHOTO MO,

IV. KoneGamnmsa H BOJIHLI

31. Mexanugeckue Konedannda. Croboapsie (CoDCTHEHHRIE) W BRIHYAKICHHRE KoueDaHHs.
IMonsate o6 apTokomcOanmax. Judwpepenivainioe yparHeHHE FapMOHHYECKHX KoneOanmii u
€0 PCHICHHC., XapakrepucTvk rapModwiueckux konebanuii. [lonarne o rapMommucckoM I
AHFAPMOHHYICCKOM  ocmumiETope.  Msoxposnocts  konebDamwii. DHeEprug TapMOHHYCCKHX
Komcharmil. Cloxkenve OJIMHAKOBO HANPABICHHBIX (CKAMAPHLIX) TapMOHHYECKHX KonebGanui.
Metoa sekToprOH jmarpamyel. buenng. Cnomenne B3anMII0 NEPICHIHKYIAPHEIX {BEKTOPHBIX)
rapmoHryeckux Konebanud. Purypn Jlaccany. JuddepeHinaisHoe ypaBHeHHe 3aTYXARNIIHX
ko:lefiaHnil v ero pemeHHe. Aneprogudcckuil npouecc. Yacrora v Koah(pHIMEHT 3aTyXaHHA.
TNorapudmuueckuii IekpeMenT 2aTyXaHHus W 100pOTHOCTE  KoaeDaTeabHOH  CHCTEMEL
Huidepennnatpioe YpapHeHHE BLIHYHIEHHBIX KoneOaHui W ero pelnedre. AMIaTyYa 0 dasa
NpH BHHVKICHIEIX MeXanHd4eckux konebanmsax. Mexannueckuit pesonanc. Pesonanchbie
kpHBbie. COOTHOMICHHE MEKITY (a3aMi BeIHVAMAOIEH CHIB H CKOPOCTH NPH MEXaHHUECKOM
pesonatce. CriekTp kojiebaHnii, IOHATHE 0 pasnokeHun Pyphe.

32. Mexanugeckue Bomibl. Mexanusm 00pazoBaHus MEXaHMYECKHX BOJH B YOPYro#
cpege. llpogoneHeie W nonepeddele  BoOHEL  BonHOBOE YpaBHEHHE H €T0  pEllICHHE.
['apaolmdeckye BOJIHBL H WX XApaKTEPHCTHER. Y TapHEIe BOTHEL [IpHATHD CyIepoo3iil BOIH
H IpaHuia ero npuMeHuMoctd. Dazopas cxopocTh M gucnepensd pomi. Bomionoi maker u
rpynnosas ckopocts. IMorarie o xorepentnoctn. Mntepdepentms Bomn. CrogdHe BOJHL
Dippert Homtepa ang 3p¥ROBLIX BONH. YiikIPa- 4 HHQPA3RYKH.

33, DmexrpoMarudtiiic koiedauus. Jludwpepenimannnoe ypapHenue wolieDaHui B
konedaTenpHOM KonType M ero peumedue. JluddepeHiiaibHoe YPaBHEHHE 3aTYXAKONIHX
WICKTPOMATIHTHLIX  Kojehanui n ero  pemenue. Hactora #  KoaQHIMEHT 3aTyXaHUA
¥IeKTpoMaruuTioro koaehamua. JlorapipMudeckdidl JIGKpeMEHT 3aTyXaHus W JIoOpOTHOCTE
KouTypa. Juddepennuansioe ypaBHeHHe BRIHYAKISHHBIX HEKTPOMATHATHBIX KoJeDaHui 1 ero
pelIcHHe. AMILIHTY,Id W (asa NpH BRIHYKIEHHBIX 3NEKTPOMArHUTHBIX Konedanuax. Pesonanc B
Kouiedare/ibHomM KoHType. Pe30HaHCHBIE KPHBBIC NN HanpsuKeHHSA H cHibl Toka. [lepemenubiii
TOK.




34, DICKTPOMATIHTILIC BOMIEL DapajecBCkad W MARCBE/UIOBCKAS TPAKTOBKH SRICHUS
MCKTPOMATTTHTION HITTYKIAHA. ToR cMemerHus. DiekrpoMarinrioe noje. Cherema yparHeHui
Maxcoenna. Boanosoe ypapraciie I8 VIEKTPOMArHHTHOIO Noad ¥ ero pemedue. Cropocrhs
PACHPOCTPAHEHAA ANEKTPOMATHHTHBIX BOJH B epeiax. (OCHOBHRIE CROHCTBA AICKIPOMATHHTHBIX
pomi.  Bextop  llofinmanra.  Muoviobe snoekrpoMaridrTnoro mond.  ManydcnHe  OHITONA.
Juarpamva  nanpasiennoctd. S(dext Honnepa mma onexrTpoMaruutnox pond. llxama
MIEKTPOMATTHTIHEIX BOIIL

V. Onmruka

35. PacnpocTpalcHue cBeTa 9epes TPAHHIY ABVX Cpel. JIEKTPOMArHWTHA# HPRpoia
cpera.  [llpuauwn  [olirenca. 3axkoHil oOTpakeHHs H OpeloMieHHA, AOCONOTHRIA U
OTHOCHTENILHRIH Tlokazarem npetomncnud. llomnoe BHyTpeHHee oTpamenme. CreTOBONBL
lNeoMeTpHyeckas ONTHKA Kak [peIenbHbii  cmydaif  BomHoBOH  onThrM.  OnrwdeckHe

HHCTPYMEHThI,

36. Hurepdepennus  crera. MoHOXpOMATHHCCKHE M HEMOHOXPOMATHYECKHE BOIHEL
TIpuHIMI CYNEPIOINIAH  H HHOTCICHBIOCTL IIPH CIOXKEHHHM CBETOBBIX BOUH, Bpemennasg
KOTEPeHTHOCTh, Bpems W JuimHa korepentaoctd. llpocTpancTeennas xorepentHocTh. Panuye
KorepeHTHoCTH, Omrudeckas  JuidHa  nyrA.  ONTHYccKad — pasHOCTE  xoma.  Pacuer
HOTCPhEPEHIHOHHOH KAPTHHKL 0T JIBYX KOTEPEHTHLIX HCTOUIIHROB. 110/T0CE paBHOH TOMIHMHLI |
pasioro Haknona. Muoromyuesas waTepheperins. Criocodbl NOIYHCIIA KOTEPEHTHBIX JIYHEH.
HurepdepoMeTpl.

37. Hudpaximg  csera. [Ipuanun DNodiresca — @penens. Merogz o  @pesens.
[Mpasoaunciinoe pactpoctpadenne ceeta. Jdudpaxuus @penens. Jdudpaxuus Dpenens o1
KPYIIoro oTeepetas H O kpyrnoro gucka. mpdpaxums @pedens or kpas NOTYIIOCKOCTH.
Conpane Kopuwo. dudpaxuus @payarodepa oT OeckoHedHo JUIMHHOH [OpAMOH  IHETH.
JuipakiunorHas  pacxomMocTs. JIdpakond oT ogHOMEpHOH IH(PAKIHOHHOH PEIICTKH.
Paspemaromas cnocobGHOCT ONTHYeCKHX AHeTpyMeHToB. [loraTHe o roporpadmu.

38. HMoasipusanus ceeta. EcTecTBeNHBN H NONIpH3OBaHHbI ceer. CTeleHh TOMAPH3AIHH.
Monsipyzaiks ceeTa NpPA NPENOMICHHE H OTpaKcHHH. 3axkod bprocrepa. Tlongprsanud mpu
npoiinoM myuenpenoyieHHn. OObKHOBEHHBIH W HeODBIKIIOBEHHBIH myud. Onrxyeckas och
kpHcTania. [lonapornsl 1 nonspuzandonssie npussel. [loadpA3IaToOpLI U aHanmusaTophel. 3aKOH
Mamoca. [lonyBomIoBLIE H YeTBEPTHBOIHOBHIE IUICTHHKH. VICKYCCTBEHHAS ONTHHeCKas
annz0TponHs. ONTHICCKAd aKTHEHOCTE BeltiecTsa. Jdupext dapanes.

VI. Keanrosan pHIAKA

40, DmeMeHTEI KBAHTOROH orrukd  Temiosoe H3NydeHHe. PapHoBecHOe HATVUCIIHC,
Xapak repHCTHKH TCIIOBOTO  H3ayueHws, AdcoarorHo depHoe Teno. 3akoH Kupxroda. 3akon
Credana-boisumana 1 3akon Buna. PacnipeaeneHue 3Heprun B COEKTpe abCoMOTHO YEPHOIO
Tena. Popmyaa Pasesi-lwnnca. Ynerpaduonerosas karactpoda. KeanToBag THIOTE3A M
dopmyaa lnanka. Bremmuii doroanexrpuseckuii ofbext 1 ero saxonsl. DoToHbL DdpexT
Komnrona u ero Teopusa. Monens atoma Pesepdopia. Toceryaare: bopa. AToM Boaopoia.

41, Dnementsl KBaHTOBOH  MexaHukH [Hnortesa jie bpolina. DKCIepHMEHTAIbHOE
NOATBEPAUIEHHE BOJHOBRIX CBOHCTE mukpogacTun. CooTHOIEHHE HEONpeIeNeHHOCTEH,
Bomopas ¢yHKIHL, ee cBodcTBa W crarverHdeckwi cmuicn. HectanmonapHoe ypabHeHHE
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[MIpenunrepa. CrammonapHoe vpapHenwe llpemmurepa. Yactunma B noTenUHAILIOH gMe.
llpoxomImenne 9acTHOLI 4YCpe3 MOTCHOHANLILIH  Dapbep.  KpantoestH  rapuMonducckii
pcuunnarop.  YpaepHenue Uipegunrepa omg oIekIpona B aToMce Bodopoda.  [nmasnoe,
OpOHTATILIIOC H MATHHTHOC KBANTOBLIC YHCAA. KBAaUTOBAHWE SHEPIMM IEKIPOHA B &10MC
pogopoda. Crocrrp aroMa podopodd. Hpasuno ordopa. OpivraibHeii 1 MArHWTHRE MOMEHT
snekTpoHa. CoOCTReHHRIA MeXaHHYeCKHA MOMEHT MMIVIRCa 3MeKTpoHa (comH). COHHOBRIG
MAIHWTHBIA MOMEHT %IgKTpoHd, CHMHOBOE 1 MArHMTHO® CIHHOBOE KBAHTORHIR wucta. Onwir
Ultepna u 'epaaxa. | lpummn sanpera |laymi. | lepromimeckas cuctema anementor Menaeicesa.
llornomerme, cOoNTanHoe W HOZyHHpopbanmoe wanydenwe. Jlasepe. ITpunimn jedcrens
dazepor. Knaccuueckas teopus TennoeMrocTH. 3akoH wmowra w lltin. KeanToBas Teopus
TennoemrocTH DiHTelina. Teopus tennoemroctn efas. @ononel. bozoHbl n dhepMHOHEL
llomAaTHE 0 KRaHTOBLIX cTaTHCTHRAX bose-DiHmrelina n @epmu-JInpaka.

42. (JCHOBHEIE HOHATHHE (PHIMKH TBEPIOID Tedd. JHEPreTHYeCKHe 30HR B KPHCTALIEN.
PacmpeneneHue 3MAeKTPOHOB IO SHEpreTHUecKHM souaM. Knaccrduranma TBCpIBIX Ten HA
METATINE, NOIVIPOBOJHHKH U IHIASKTPHKH. CoOCcTBeHHAT H INpPHMeEcHAs TPOBOTHIMOCTH
NOIYIPOBOAHHKOE,  DUSKIPONPOBOAHOCTE  TREP/BIX  1ed.  TeMIEPATYPHAA  3aBMCHMOCTh
WEKTPOUPOBUIHOCTH  METALIOE M NONYNpoROAHHKOB.  Yporens @epmu, P-n  nepexon.
[MoaynpoRoIHHKOBRE AHOIEL

43. OcHOBRK UAMER ATOMHOTO SIp8 H WISMEHTAPHBIX TACTHI, XApAKTCPHCTHRKHE aTOMIIOTO
ampa. Mozemn atommoro gapa. Macca H JIICPTHA CEATH 40pa. 3ak0NEl PA/IHOAKTHEHDLO PACHA/IA.
Amnda-, feTa- H raMMa-HTVICIIHS. AICpPILIc peakuid U 3aK0IE coxXpancrns. Peakund geaenns
}IILDD.L],DHIIHH PCaKOMA ACIHCHHAA. PCﬂJClLHH CHHTE3d ATOMHBIX HET. l'ipnﬁm:ma ¥HHEBIAEMbIX
TCpMOAOepILIX peakuuil. Buanr piapmMonciicteni o kKnaccHPUKALNS IeMEHTAPHBIX HHCTHLL
Mt‘fl'ﬂ,‘l]:] PelrHcIPallui AJIEMERTAPHBIN HACTHIL. Kocmuueckne JYHH. qHCTH]I,hI H AHTHYACTHILRL.
Heitpuio.

5. ObPA3SOBATE/IBHBIE TEXHOJIOI'HH

. JEKIHOHHO-CEMHHAPCKAS crueTeMa obyaeHna | TPaaHIHOHHELE TeKIHOHHELS,
NPaKTHYSCKHE, 1a00PaTopHEIE)

. NpHMEHEHHE My IBTHMENNA TEXHOOIHH ( NIpoBeIeHAE TEKIIHOHHLIX 3aU4ATHH ©
NPHMEHEHHEM KOMOLIOTCPHLIX TCXIIOTOTHIT)

. NEKIHOHHLIC H IPaKTHICCKHC 3AIIATHA KaK HaydIInIc KONQepeHIny 110 pesyviibTaTaM
JOKIAA0B CTY/IEHTOR

6. OIIEHOYHBIE CPEACTBA LA TEKYHIEI'O KOHLTPO.IH
YCUHEBAEMOCTH, NPOMEKYTOUHOH ATTECTAUMH M0 HWTOTAM
OCBOEHMA JAUCUHMILIHHBI H ¥YYEBHO-METOAHYECKOE ORECIIEUYEHHE
CAMOCTOATEJNBHOH PALOTEI CIYJIEHTOB

L] pﬂﬁﬂ I'a ¢ JICKUHOHHBIM f‘r‘lﬂ'l'(ﬁ}']l’lii.]ﬂl‘l.-i KK 1O KOHCIHEK TAaM JiH'I'EPH.T}"pﬂ._. TdK H
AlleK i'l']ﬂ‘!-f HEIM HECTOYHHEKOM H Hilﬂ?l’!.‘p‘l AllHH
s BEINOIHEHHE JJOMANTHEND 38/IaHHS H NOAI0TORKA K PeATHHI-KOHTPOJLIM
. BRITIOJHEHE pacueTHO-T padiuecknx padoT:
PI'P Ne 1 Mexanuxa
PIP Ne2 MonegyiapHag QpH3HKA 0 TEPMOIHHAMHKA
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PT'P Ne3 DnexTpoMarHeTimM
PP Ned Koaedanmus u sonnnl. OnTHka
PTP Ne3 Keauroras puznka
PI'P Ne6 Duznka aroMa M aroMHOI aipa
. I KOHIPOIS PADOThE CIYIEHTOR, 8 TAOKE U CTHMYIHPOBAHHI CHCTEMATIHHCCKOTO
HAYHEHMH KYPea (PMAEMKH B TEYeHHE CEMECTDE NPeTyCMOTPEHEL peliTHHr-KoHTpomm. O
HPORMEATCH B MMCBMEHHOH (GopMe
. 115 KOHTPOISE 3HAHKH CTYISHTOR DpoBoIMTCeA 3k3ameH (1 1 2 cemectp)
Teryumii KONTpoJib YCIEeBAEeMOCTH
BOIPOCHI 15 [TPOBEJEHHS PEHTHHI-KOHTPOJIA
1 cemectp
Peiirunr-konrpois Nl

I. Mexannka

1. KMHeMaTHED NOCTYIATENRHOIO JIEWAeHHd. Mexadndeckoe Jprxente. CrkopocTn
H YCKOPEHHE.

2. Marepuanbnas Touka, Cucrema orcuéra. ITyre n nepemeimnerme.

3. KuneMaruka pangareinbioro jigvaeHus. Cesie MERIY THACHILIMA 0 YTHORLIMH
ReTHUHHAMH,

4. Knaccuueckaa wvexanuka. O6nacte npuMenumoctd. Tlepesii 3akon HeoToma.
Huepnmanpisie cHCTEMEL OTCUETA.

5. Macca u sMnynsc Te1d. Bropoii zaxon [ewoToHa.
6. Tpernii zakon Herotora. TTovaTHe CHIRL

7. ¥Ynpyrue cuiiel. 3akon I yka,

8. Cuaet mpedus. CHila THAECTH M Bec Tella.

9. Zaxkonnl COXPAITCITHT HMIOYIRCA H MOMEHTA HMITY.TECA.

10. Mexanugeckas pabota. Momuocte. DrHeprusa. Ceask Mewly NOTSHITHATLHOH
FHEPIHER W CHIIOH.

1. TToxsrue cunosoro noad. KoHcepBaTHEHEIC H NICKOHCCPBATHEHEIE CHITHL.
2. 3akon coxpaHennd sHeprid. KollcepBaTHENAL H THCCHIATHEHAA CHUTEMbIL.

13. Bpamense Tena Bokpyr HemoABHxHOH ocH. Moment vrepunn. Kunernueckas
FHEPIrus Bpaltawmerocd TEPIOTo TeIa.

PeliTHHr-KOHETpOAL No2

1. OcHOBBI MOTEKYIAPHOH PHINKH H TEPMOIHHAMHKH
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|. OcuoBHEIE NOMOKEHHA MONCKYISAPHO-KMHETHYECKOH TeOpPHH BelmecTma. Macea w
pasMephl MOTEKYIL [lOHATHS HICATLHOIO 1'a3a.

2. OcHopHOE ypaBHEHHE MONCKYIAPIO-KUHETHHECKOH TeOpHH. YpPaBHCHHE COCTOSHHA
wieansHoro raza. Hzooponecenn.

3. Tleproe Havamo TepMogHuaMAKH. Pabora raza. TennogMkocTh.,

4. IlpuMencnme mNepBoOTG HAYAla TEPMOMHAMHKH K H30OpOmeccaM. AmuabaTHuccKmii
poLece.

5. Tennorrele jBdrarend W xonoauieHbe Mammsel. Hmkr Kapro

PeiiTuHr-KouTpoanL Ne3

L

1L :'.I'JIEHT[]I{‘IECTBG H MArHETHIM

1. Dnextpuueckuil 3apan. 3aKOH COXPAHCHHS DICKTPHYSCKOTO 3apgia. 3akol
Kvmona.

2. T}_'ICKTPGCTHTHT-ICCICDC TIOJIC. HﬁHpH?KEHH{'}CTL ATEKTPOCTATHHECKOTD MOJA.

3. lloTenmman oneKTpocTATHYECKOTo nouid.  HanpsokEHHOCTR KAk rpajueHT
THYTEHL[H T Pf-lﬁﬂ']'ﬂ. CHIT MIEKTPOCTATHYCCKOTD TTOJIS.

4. TIpOBOJHHKY B 3IEKTPOCTATHYECKOM MOJIE.
5. DnekrpoéMrocts. Konaencaropsl. JHEprHA MEKTPOCTATHISCKOTO IO,
6. DnekTpruccknri Tok. CHIa H IIOTIIOCTE TOKA.

7. CTopoHHHE CHIE. DJCKTPOIBHAKVIIAA CHIA H HamopmEcHuHe., 3akoH Owua.
ConpoTHBICHHC OPOBOIMHKOE.

8. Pabota n MomnocTs Toka. 3akon Txoyna — Jlenua.
9. llpasnia Kupxroda 074 pazeerBIEHHbIX Ueilei.
10, KnaccHueckas 2JIGKTPOHHAR TEOPHA MEKTPONPOBOIHOCTH METAIIOR.
L1 Snekrpuyeckui ToK B BaKyyMe. DIEKTPOHHAS IMHCCHS.
2 ceMecTp
Peiitunr-kontpoar Nel
1V. Kogebanus 0 BoJnsl

1. CroGoaHbe B BREIHVEKICHHEE KomeDamug. | apMOnAEIecKHe MEXAHHISCKHS KoaeOaHus 1
HX XapaKTepHCTHKH.

2. DHeprig rapMOHHUCCKHX MeXammueckux koncbamumii, [loHATHe o rapMOHHUECKOM H
AHTAPMOHHYECKOM OCIHILISTOPE.

3. ClioskeHne OJIMHAKORO HANDABISHHBIX rApMOHHYeCKHX koliebanni. Buenns.

4. CaoweHpe B3aHMHO IEPHEHIMKYIAPHEINX TapMOHHYeCKHX konebanui. Ourypsl
Juceany.

5, Jaryxaomme Mexamnucckme konebammg. YacTora, KoMpDHIMEHT 3aTYXAHHH,
TOTApHDMAHECKHI JIEKPEMEHT 3ATYXAHWA MEXAHHYECKHX KoJeDaHHi.
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6. BI:-H-I.}"}I{,.‘IEHHI:-IE MEeXaHHISCEHE KOIeDamHd. J"ELIHJIHT}',I[H H ¢3'33 P BLITYAKICTIILIX
HUYCCKHXN KOIcDalHax.

7. Mexammucckmit pesonanc. Pelomamcnrle Kpubbie, COOTHOMICHHA MOKITY (asaMu

H[—;[H}-’?[{Jlﬂﬂ'}ilkﬂﬁ CHIlbl U CROPOCTH ITPH MEXAHHYECKOM PeI0HANCE.

Pefirunr-konTpoas No2

V. Onrnaka

o L 2

o

OnexTpoMarHuTHas npupona ceera. [lpunnmn Trofirenca. 3akoHBl OTPANKCHHA |
npenomacing ceeta. llokasarenu npenomnenna. [Tonnoe BHY TPEHHEE OTPAKEHHL.
KorepeHTHOCTE H MOHOXPOMATHYHOCTE CBETOBEIX BOJIH.

MurepdepeHiins crera.

Hudpakina ceera. [Mpunnun [odirenca — Opemed.

EctecTReHHBIR H NOJSpPH30BAAALL cBeT. 3akon bplocrepa.

llonspuzamms npH ABOHHOM Jiydenpenomiendd. OnTHYecKas OCk KPHCTALIA. 3aKOH
Mamoca.

PeliTHIr-KOETPOIL No3

V1. KpanTosana ¢HzHKa

Ld [ et

=R

10.
L1

128
13

o
Loy |

16.
13
18.
19.

20
21
22
23

Tennosoe MIyHEHHE H er0 XapaKTCPACTHRH.
3aKOHEI TEIIOBOTO MY YEHHH.
hopyvint Pones-Ilaamca 1 TTaanka s rersioBoro manmyueHmst. CHEKTD H3JIYYEHHAA
abcomoTHo YEPHOTO Tema.
Buetmnu# (oroadekT H ero 3aKoHEL
Vpaexenue DiHnTeAHa g BHenmniero gotoagpderTa.
Macca u nMmyabe Gorona. Jasiedde ceeTa.
Dppext KoMITOHA H €70 MHTEPHPETAIMA B CBeTe KBAHTOBHIX NPEICTARIEHHI 0 NPHPOIE
ATy 9eIIHA.
Maoyienn aroma Tonmcona i Pezepdopaa B HX TPOTHROPEYHS.
TTocryaare Bopa. Criektp aToMa Bogopoza.
Bopogeckas Teopus crpoedns atroMa. Onertel @panka u [Nepua.
l'unoteza me DBpoitns. DxcnepUMeHTATLHLIC TOITBEKICHHA BOIHOBBIX CBOHCTR
MHKPOYACTHII.
[ IpHIIHT ¥ COOTHOIIEHH HeonpeenéHHocTel [eiizcnbepra.
Bomnowsas pyIKOHA H ¢€ CTATHCTHYECKHA CMBICIH.
. Obimee  yparnenwe |lpcmuimepa. VYpasmenue Illpejwnrepa Oma  CTAIHMOHAPHBIX
COCTOAHHITL.
. YacTHUa B OOHOMEPHOR HPMMOYTONEHOH TOTCHIMATEHOH siMe ¢ DeCKOICYII0 BRICOKHMH
CTCIIKAMH.
TTpOXOMIEHHE YACTHIBI CKBO3b TOTEHIHANBHBIA Oaprep. TyNIeIbHLEH 3dgert.
JTunelHnrlil rapMoHHYecKHH OCIHIIATOD B KBAHTOBOH MEXaHHKE.
ATOM BOJIOPO/IA B KEAHTOBOH MCXANHEC.
KeanTosele wicna. [Tparuia orbopa.
. llpunoun laymu. Pacnipenenenue 3nekTpOHOB M0 YHEPTETHUECKHM YPOBHAM ATOMA.
. PentrenoBekoe HamyaeHue. 3axkon Moznm.
. DHeprus MojeKy ikl
. CHexTp H3myIeHHS MONEKYIIbL
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24,
2
26.
2t

28.

DNMEPTCTHYECKHE 30HbBI B KPHCTATIIAX.

MeTtalum, HonynpOBOAHHER H IH3NEKTPHEN TI0 3010 Teopiu.

3ABUCHMOCTh ANEKTPOTIPORCIHOCTH METATIOR H NOMYIPOBOAHHKOS 0T TEMIIEPATYPRL.
CoberaeHHAs NPOBOIMMOCTE TOTYTPOROTHIKOE.

[TpMecHas HPOROIMMOCTE NOJTYIPOBOIHHKOB.

29, Cocran, 3apa/i 1 pa3Mep aToMHOPO SIpa.

30.
% 3 ¢
32
33
34.

o

Fa e

6.

10.

11

T

13,

14,

JleerT Macch! W 3IHEPEHA CBH3H ATOMHOIO S,
Maosiesm aroMHoro sapa. SLiepHele CHITEL
PagnoaxkTHBHOE H3TyUEHHE H €T0 BHILL

3aK0l paTHOAKTHBHOTO pacnana. | lpapnna cMenienus.
Ancpusic peakilHH B X THITEL

THITE B3aUMOJIEHCTBUA 1EMEHTAPHBIX YaACTHIL

TIpoMeEY TOMHAR ATTCCTANMSA M0 HTOraM OCBOCHHS THCIHILTHHBE
Bonpock k akzameny ( 1 cemectp)

KuHeMarnka nocrynarensHore aenmedns. Mexanwyeckoe Jmnwedne. CROpocTs H
YOKOPEHHE,

Martcpuanuias Touka. CHceteMa otegéra. LyTe B nepevemene.

Kmmremarnka Bppamarteninoro ApmacHud. Cpash MoOKIY MHICHHLIMH H  YIJIOBEIMH
BEIHYHHAMH.

Knaccnveckas Mexanuka. OOnacte npuMeHEMocTH. [lepsrii  sakon  Hewrowa
Huepunansssie cucremsl oTeyéra.

Macca u uMyiakse Tena. Bropoii zakon HelotoHa.

Tperwnit 3axor Heotona. [loraTHe cHnbL

Yupyrue cunnl, 3akon [yka.

CHiel Tpeand. CHIA THKeCTH | BeC Tella.

3AKOHBI COXPAHEHHSA HMITYIIRCA H MOMEHTA MMITYIIRCA.

Mexannucckad padoTa. MolmioeTs. Dueprud. CBa3b MEKIY NOTCHIHATILHONH Heprueii
H CHIIOH.

MousTue cunosoro noia, KoHeepRaTHRHBIE B HEKOHCEPRATHRHBIE CHITLL

J4KOH coXpaHeHns sHeprid. KoHceprarHeHas W JIMCCHITATHEHAA CHCTCMLL

Bpatienye rena BOKpYT HeMoABHKHOH ocH. MomMenT uHepund. KHHeTHUECKaA 3HEPI HS
Epalmaiomerocs TBEPIOTO TENA.

OcHoBHBIE NONOKEHHA MOTEKYIAPHO-KHHETHUECKOH Teopuu memectsa. Macca H

pasMepsl Moneky. [longaTre nueansHOro rasa.

15



16,
17.

26.
2
28.
29.

. OCHOBIIOC VPaBHSHHE MONSKYISPHO-KMHETHYeCKOH TeopHH. Y paBHCHHE COCTOAHHH

HacanLHOTO rasa. Maonponeccsl.
TMeproe Hausa o TepMopIIaMBEKH. PaboTa raza. Tenno€mkocTs.
TTpUMEICIHC TICPBOTO HAMAJ TEPMO/IHHAMWKH K H3IOMpoHeccaM. AjvadardyeckHil

TIPOLIECE.

. Tennogeie nBUraTell H XOMOMHIEHRE MatHHeL [nkn Kaprao
. DlekTpudecKuii 3apsan. 3AKoH COXpaHCHHS DICKTPHYECKOID 3apsja. 3akon Kynona,
. DnexTpocTarndeckoe mone. Hanpsx€HHOCTh 3N1eKTPOCTATHICCKOTO OO,

. TMorenman VICKTPOCTATHYECKOND [TOMA. HHHPEKEHEDC'I'I—: KaK IpalHCHT MOTEHIIHANA.

PaboTa cHI pAekTpoCTaTHYECKOTO IO,

. [IpoBoaHHuKK B ANEKTPOCTATHYECKOM NOJIE.
. DnekTpoEMKOCTs. KOHAHCATOPRI. FHEPTHA JICKTPOCTATHHECKOTO MO
. Duexrprdeckril Tok. CHita n 1I0THOCTE TOKA.

 CropodHnue  CHIRL  DISKTPOJIBHIKYIAS CHAa W HATPMKCHHE.  3aKOoH Ona.

COonpoTHRISHHE NPOBOIHHKOE.

Pabota 1 MomHocTs Toxa. 3axon Txoyna — Menna.

TMpaenna Kapxroda 114 paspersiEHNLIX ICTICH.

KIaccHYeckas 3MeKTPOHHAR TeOPHA dIEKTPONPOBOHOCTH MCTATLIORB.

DIEKTPHYECKHHA TOK B BaKYYME. DIEKTPOHHAA IMHCCHA.

. Maraurnoe nmone. MarnaTHas HHILYKIHA.

. 3akoH Amnepa. BsauMoaeficTBHe NPOBOIHHKOB C TOKOM.
. Cuna Amnepa 1 cuna Jlopenua.

. JIBHIKCITHE 3apKESHHOH YaCTHIEL B JICKTPHYECKOM [10JIE.
. JIBMKCHEE 3apa#eHHOH YACTHIL B MATHHTHOM 10JIE.

. MarswrHeiii oToK. $IBIeHMe ek TPOMATITHTHON HHyKiwA. 3akon Papases. [Tpasmio

Jenna.

. Ssnemic caMoHEIYEIHH. HHAYKTHEBHOCTE.

Bonpocsl K 3x3ameny ( 2 ceMecTp)
OnexrpoMardnTias npupona ceera. [lpmmmm Trofiredca. 3aKoHBI OTPRKEHHT U

npenoMennd ceera. [lokasarenu npenomaeHus. [TonHoe BHYTPeHHEE OTPaMKEHHE.
KorepeHTHOCTE H MOHOXPOMATHYHOCTE CBCTOBBIX BOJIH.

Mnrepdepennns crera.

16



4. Mubpaxuws crera, Hprnmnn Toiirenca - Mpexens.

5. EcTecTBennsiii v nogpi3osaqHkii ceeT. 3akon Bproctepa.

6. llonspusauns npu nsoiidom IydenpesomieHud. Onruyeckas och KPHCTAIIA. JakoH

7. Tennosoe M3TYUEHHAS H €10 XapPaKICPHCTHKH.

8. 3aKoNLl TeNJOROTO HATVICHH,

9. @Qopmynsl Panes-/Txunca B 1lnanka nis TEIIOBOTO W3NyUeHHS. Coekrp wainydeHns
abCOMIOTHO YEPHOI0 Tela.

10. Buemnwii Goroadupexrt 1 ero 3akonml,

I'1. ¥pasnenue DitHmredna a1a BEeumero GoroaddexTa.

12. Macca u umnynse dorona. Jlapnenne cpera.

13. Dfppexr KomnToHa H ero HHTEpNpeTaliis B CBeTe KBAHTOBEIX [PCACTARIEHHH ©
IIPHPOIC HITYYEHHA.

I4. Mogenu atoma Tomcona 1 Pesepdopia u ux npoTusopedus.

15. locrynare bopa. Cnexrp aroMa Bogopoa.

16. boposckas Teopus cTpoenus atoma. Onnrtel ®panka u Tepra.

17. I'nmmoreza ne Bpofima. DkcrepUMEHTANBNLIC TMOj(TREPIKICHHS BOMIOBEIX CROHCTR
MHEPOYACTHIL.

18. Ilpumwn u cooTHOLIEHAS HeonpejienénHocTeii [elizentepra.

19. Boanopas QyHKOMs W € CTATHCTHYCCKHA CMBICT.

20. Obmee ypasnenme Illpemunrepa. Vpasmenwe Illpenmnrepa 118 CralfdOHApPHBIX
COCTOAHMA.

21. Hactuoa B 0J(HOMEPHO# IPAMOYTONBHOR IOTEHIHATEHOH AMe ¢ GeCKOHETHO BHICOKIMIT
CTEHKAMH.

22. IlpoxowxieHHe YaCTHIIE! CKBO3h IOTEHIHANLILIH Oaphep. TyHHEIRHEIH dhheKT,

23, JluneiiHbii TapMOITHYECKH i OCIMILIITOP B KBAHTOROH MEXaHHKS.

24, AToM BOJIOPOIA B KBANTOROH MEXAHHKE.

25. Kpanroseie sucaa. [lpasina orGopa.

26. Ilpunoun [Mayiw. Pacnpedencnue 2ekrpOHOR 0 SHEPTCTHUCCKHM YPOBHSIM ATOMA,

27. PeHTreHOBCKOC H3lly4eHue, JaxoH Mozmi.

28. DHeprus MOTCKYIIEL

29, Coex1p u3myueHnd MOJEKY Ik,

30. DHepreTHYECKHE 30HBI B KPHCTAILIAX.

31. Metaniel, noayIpoBOIHAKHE H /IMAIEKTPHKH 110 30IHONH TEOPHH.
17



32, 3aBHCHMOCTL XICKTPONPOBOIIOCTH METAILIOR H IOJIVIPOROHHKOR OT TEMIIEPATYPH.

33. CoberreHHas MPOBOIMMOCTE NOTYIPOBOIIHEOE.

34, HpumecHan npoeoIMMOCTE HOUYTPOROTHHKOR.

5. CocTab, 3apald H pazMep atoMIornn sipa.

6. IHedexT MaccH H 1eprHg CEA3H aTOMIIOTO AIpa.

7. Mojenn atoMHOTO A1pa, HaepHee CIUTLL

8. PazmoakTHBHOE HITYUCHIE H CTO BH/IEL

39, 3aK0H paIHOoakTHEHOTD pacmaga. [lpaprna cMemenna.

40. SliepHble peakMH H HX THITHL

41. THIE B2aHMOJEHCTENA 3JEMEHTAPHRIX YACTHIL
CAMOCTOATE/IbHAS PABOTA CTYJIEHTOB

IMpumepubie TeMBbl pedepaTHBHBIX PAtoT
1 cemeerp
l. DEIMKa  HAYKA HOIHAHNE MHPA.
]—r]]fJUTl_'I'I']H{:TBU H BPSMA B {I}H?I’]]‘ZC.

Uepnsie jbipel Bo BeeneHHoR.

Yuenne K.2. UuoIxoEckoro.

I

Mojieiimporanye  npongcca pacopocTpaHEeHHS VIAPHOH BONHBEL 1IPH  BIpLIBAX B
Pa3THYIHEIX CpeJax.
6. KiHernka 1 repMoaMHaMuKks DHOJOTHYSCKHX OPOIECCOE.
7. lopanox 1 dccnopaIok B MEpE O0IBIIHX MOJIEKYI,
8. DKCHepHMEHTATBHLIC HCCICIOBAIHA JNEKTPOMAHHTHOIO Noas 3eMud B od7acTv
CHEPXI-I HEIKHX 4acroT.
9. Hlapozad MOJIHHSA 1 €€ PHPO;1A.
10. MarmnTtnoe mome 3eMim.
11. Mommaa u c€ npupoia.
2 cemecTp
12, DIeKTPHUSCTEO B KHELIX OPTATTHIMAX.
13. DaekTpHuecTBEO B aTMOchepe.
14, JlazepHo-HHIVIHPOBAHALIC THAPOTHIIAMHYECKHE BO/IHbL
15. DuzmyeckHe METOIH PETHCTPAIIHE 3EMICTPACCIIN.
16. llpuMeHeHHe VIETPAIBYKA B HHTPOCKOITHH.

17. buorpadma A.C. [lonora.

18



15, BOOOKOHHO-OIITHYECKHE FHPOCKOTTRL
19, Comime.

20, Koemonoriieckoe KpacHOe CMENleHRE,

Cumcorx MokeT DHITE 3HaUMTeNRHO pacmnper. lemy pedicpaTta eTvACHTEI COTIACYIOT ©
ApCToaanaTenes.

JAJJAHHA K PACHETHO-TPAOHUYECKHM PABOTAM
1 cemecrp
PI'P Mol
Jdpe MartepuaibHbIe TOYKH JIRHKYTCS 110 OKPYKHOCTH pamiycom 1.2 M cormacmo
VpaBHCHHAM: §|=;i|+B|t+C|t: H §g=.-ﬂ3+B11+(3112, riae: &) W & — KpHBOIMHEHBE KOOPIMHATEI,
A=8u. Bi=1 8w, (I;ﬂ-[];imxc"z. As=-1m, Ba=Im'c. C3=],2M°ﬂ_g. OnpeaenHTs THHeHHYID o
YIIOBYH) CKOPOCTH, TAHTE€HIHANBHEIE, HOPMAILHEIE, NOTILIC H YITOBBIE VCKOPEHHA B MOMEHT
COBMEIEHHE TOUEK.

Touka apmKeTCA MO ORPYAIOCTA pajuyeom A=4 m. 3akoH ee IRKESHHUS BRIKACTCH
VPABHCHMEM S=A+Rf, e A=8 m, B=-2 wmic> OnpenenuT: MOMCOT BPCMCIH [, KOTIA
HOpMalieHoe yekopesue Frrouks parHo 9 mic”. TTaiitn MOJYIH CKOPOCTH V, TANTCIIIHATILIIOTO
Wt u nonHoro W yckopeHn# TOUKH B TOT e MOMCHT BPCMCIIH £,

Tovuka npuAeTCS N0 KPHEOTHHEHHOH TPACKTOPHH ¢ TOCTOAIIILIM TAHIEHIHLILHBIM YCKOPEHHEM
=05 m/c2. OnpenemiT: NOTHOC VCKOPCHHE TOMKH B MOMEHT BPeMeHH (=5 ¢ OT Hauama
JBMAEHHS. eCTH PAIIYC KPHEH3HE TPACKTOPHH B 0TOT MOMCHT BpeMeHn R=2 w.

Hpminap, pacnonomeHHEIH TOPH30HTANLIO, MOKET BPALATECH BOKPYI OCH. COBNAJMAHIMER ©
ocplo OHIHIApa. Macca mammpapa ml=12 kr.  Ha umauuap HaMOTaH IMHVP. K KOTOPOMY
NPHBA3AIH THPID MAaccoi m2=1 kr. C kakuM ycxopendeM Oyvier onyckareed rupa? Kakora
CHIA HATAKCHHA [HYPA BO BPEMA IBHIKEHHH IHpHT

B ClLIOMHOM  OJHOPOJHOM JIHCKE PaIHYCOM [ TPOCBEPIHIH CKBOZNOE OTBEPCTHE
pamuycoM R/2 or ocn cumverpun. Bo ckonsko pa3 W3MeHHTCH MOMCHT HICPIUH TCIa
OTHOCHTEITRHO YKa3aHHOH ocn?

llap craTwpacTed € HAKIONUOH nhockoctd eeicotod =90 cu. Kakvie nuHeHHVID
CKOPOCTL OVICT HMMETE IHAP B TOT MOMEHT, KOIJIA OH CKATHTCH ¢ HAKIOHHOA miockoceTn?
MomenT nHepmmE mapa J—0.4 m-K7

llnaTdopma b BHIC THCKA BPAITACTCH 110 HHEPIMK QKOO BEPTHEAIEHOR OCH ¢ YaCTOTOH
m=14 wmun’. Ta KEpal 11arThopMbl CTOHT 9enoBek. Korma deiopex nepemiel B UEHTP
NI4THOPMEL, HaCTOTa BO3POCTIa J0  Ha=25 Mun . Macca gcnoseka m=70 ki, Oupe/leivrs vacey
naaropMel. MoMen T HHEPLIMK e IDBEKa PACCHHTHIBAThH KAK 1/ MATePHATILHOH TOUKH.

PI'P Na2
OnpedemiTh KHHETHYCCKYVIO JHepraiy Wigr nocrviarelsHoro IBHKEHHA BCeX MOJSKYI raza.
HAXOIAMETOCH B cocyIe o0béMomM F=3 11 noj jaenenuem p=500 klla. OnpeneInTs MOIApHELS

TEMNOEMEOCTH {‘1F‘ H CJ- JIOre rasd, ecliH CYHTATh, Y4T0 [NDOJHAd KHHETHYCCKAA SHEpPTrHA
MOUIEKYI 3TOTO Taza B 1,666 paz npeemmaet Wip.
19



e s 13
Karopo OABICINe CMECH Taszob b koabe obdwemom 2.5 . ecud B Hed Haxoawres 10
15 - e 3

MOJICKYT kHciaopoda, 4-107 monekyl azora u 3.3-107 ¢ aprona? Temneparypa cvecn =150 °C.

HalTH MOTAPIYIO MACCY CMCCH Taza.

IlekoTopEll ra3 OpH HOPMANLIOLIX VCIOBMAX HMEST 1LIIOTHOCTH p=0.089 krim’.
OmpegenuTs ero VACHLHLIC TeOMOEMKOCTH ¢, W ¢, . QupeieniTs H3MEHEeHHe BHYTPeHHEH

sHeprun AL 9Toro raza npi H300apHYccKoM VBEIHYEHHH ero 1LI0THOCTH B 1R DH3a,
¥ P

LIBUTHITRH, BIREHIEHHBIE B BOZAYXE, Hvewor macey m=10""r. Bo cKoIBKO pas YMEHBIIHTCA HX
KOHUICHTPALHA 77 [IPH YBCIHYCHHH BEIcOTEl Ha  Ah=10 u? Temneparypa eozayxa 7=300 K.

Ia kaxoii BrICOTE JaBreHHe BO3IyXa cocTapadeT 60 % 0T nasiends Ha ypoBHe Mopa?
Temnepatypy BO3IVNA CHHTATE NOCTOAHHOH W paeHo# () ° C.

Monexyaapssiii kucropoa maccoft m=250 r, uMepmmii Temmeparvpy 71=200 K, 0B
agnabaTHO o:kar. llpm atoM Opima coeepmena pabora  A=-235 w/lw. Onpeaeinrs KOHEHHYIO
TeMmoepaTvpy 4> raza.

As0T NIOTHOCTRI pr— 1,4 kriv” 2aHnMaeT o6LeM F1=3 1 npu teMmeparype =27 °C. I'as
= 3
a/MalaTHIecKH IepeBeIeH B COCTOAIING ¢ MIOTIOCTLIO p=3.5 kifm . Onipejelnrs reMueparypy
raza {7 B KOIOC NCPeX0Ia H HIMCIICIIHE €O BHYIPEHHER SHEPIHN.

PI'P Ne3
UHlap pagmveoM R sapaEken odHopodHo ¢ oOkEMHOR  nnoTHocTeiy p. Hafitwe
HANPHMKEHHOCTR NOJIA £ JUIs TOYeK BHYTPH H BHE IIapa.

[nockyit BozAYIHEG KOHASHCATOP NOJKTHOYHIH K DaTapec, a 3aTeM OTKMOYHIH 0T Hed.
[ocie 31oro ¢ABMHYAH NJIACTHHR KOHISHCATOPE YMEHEBIIHE PACcCTOAHIE MCETY MIACTHHAMH B
2 paza. Kak H3MeHHTCS:
4) 3HEPrHs, 3anaceHHad KOHISHCATOPOM;,
) 3apan Ha 0OKIaIKAX KOHISHCATOPA;
B) IJIOTHOCTE 2HEPIHI KISKTPHYSCKOTO 0T KoHdeHearopa?

3asop  wmenly  O0OKNAJKAMM  IUIOCKOIO  KOHAEHCATOpAa 3al0NHEH  BEIISCIBOM  C
OPOHHLACMOCTLIO £=7 H YICILILIM conpoTHeIennem p—100 T'Owm-w. EMrocTs xorngHcaTopa
C=3000 md. HaliTH cHIY TOKA ¥TCHKH HEPE? KOHJEHCATOD NPH NOJAe Ha Hero HalpmHeHH:
L=2000B.

CHIa TOKa B IPOBOANHES conpordriednem 20 Om HapacTaeT B TeueHHe BpeMedn A2 ¢
o auHeliHoMy sakody or fp=0 mo Jmax=6 A, Onpegemith KoIHYeCTBO TEMIOTE (),
BhIJE/IHEIICECA B 3TOM IIPOBOIHHEES 34 ICPEYIO CCKVILTY.

o surky paguycom R=10 cm reser 1ok /=50 A, Butox nmomemen B 0ZHOPOJHOE
marauTHoe none B=0.2 Tn Onpezenutt MoMEHT cHIEl M, jelcTeviomeH Ha BHTOK, €ciH
ILTOCKOCTE BHTKA COCTARIACT ¥TOI 0=00% ¢ THHHAMH HH/IYKILHH.

B omnoi noockocTH ¢ OECKOHEYHO JUIMHHBIM DPAMBIM OPOEDIOM, 10 KOTOPOMY TeueT
TOK /=50 A, pacnonokcla OIpAMOVIOILHAS PAMKA Tak, 4T0 JiBe DOJLIIHE CTOPOHB €8 THHOH
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=63 cm ll&pﬂ.-l.llﬁ.‘lhlfh[ MpaBaaY, a PHCC'I'L}HHHE Or HPORGTL ST DumHcA e w3 arux CTOPHIH
paeHO ef mupHHe. KakoR MArHMTHEIL DOTOE @, TPOIHILIBAIOMAH paMiy’

2 ceMecTp
PI'P No4

IToa kaxmu YOIIOM K TOPH30HTY DONEHO HaXOIHTLCA COJIIIIE, UTOOLI €TO IVHH, OTPAECHOLIC OT

HOBREPRHOCTH O3epa, CTalH Dbl HanOoEe [10JHO MOMAPHIGEAHBL, €CJIH CROPDOCTR CRET:A B ROJIE

2.26-10° m/c?

Ha audpakuuoHHVK) PeileTEy HOPMATEHO NEIAST OyIoK cBera. Kpacmas mumis (A=630 Hwm)
BH/IHA B CHEKTPe 3-10 nopsika noa yraoM =60, Onpereants:

A) KaKag COCKTPANLHAA JHHIS BHOMNA DO0J 3THM JKC VITIOM B CIIEKTPE d-ro HGPR’I[KH;E] KAROC
HHCTO MTPHXOE 14 1 MM OTTHIILI HMCET II}IEl)pE.I{LIHGHHﬂH PemeTHA.

[la MBUILHVEY IINIEHEY C© IIOEA3ATCIIeM  IIPCIOMIICIIHA n=1,33 mamact Mo IO P ELTIT
MOHOXPOMATHYRCKMA cRer ¢ UMHOR rosHel A—000 smrM, OTpaKeHHBIE CRET B pesyibrare
WHTEphEPEHIMH WMeeT HanDObInYK SprocTh, Kakora HaHMEHBIIAA BO3ZMOAKHAS TOMIHHA

NNEHKH tmin?

PI'P Na5
Mook sHeprin &, maiyqaeseli 13 CVMOTPOROIT OKOITIKA MIABITEHCOH netwnt, paged 34 Br. Onpeaemire

2
IEMEJE}M’J}-’F}' NneyM, eclid IHIoHE s {]'I'H.EPUL'HH S=bHcM.

Bo croavko paz omepria dioTona (. = 350 mM) Gonbine cpejHed KHHeTHHeckoH SHEprHH
MOCTYNATCIBHOTO IBHMKEHHA MOMICKYILI KHCTIOPOJa Ipu Temoepatype 17°C?

ITa mOBEPXHOCTE AWTHA MEI4eT MOHOXpOMATHUecKHH ceer (A = 310 mM). YToOH mpeKpaTurhb
IMHCCHEO 3MEKTPOHOB, HY/KHO MPHIMKHTE 3AIePARBAIOMYIO PA3IIOCTE MOTCHINAT0E L e MeHee
1.7 B. Onpegemts paboTy BEIXOJa A.

(]Ilpt‘jif:“l’i'l'h MAKCHMAIRHOE HAMEHEHHE [UJIMHEL BOUIHED [IPH KOMOTOHOBCKOM PACCEIHMHT Hi

cBODOIHLIX MNICKTpOHAX, Ha CBODOIOLIX IpoTOHAX.

3eMIs BCACACTEHE IYYCHCIIYCKAHMH B CPEAHEM EHEMHUHYTHO Tepser ¢ lmonam S = 1 m°
nosepxrocTd 5.4 ki omeprum, Llpn kakodt TeMoepaType abeoIKITHO YEPHOE TEI0 MAIYHATO OB

TAKOE KE KIVTHHECTRO EHf::pI'HH?

Onpegenute Maccy gotona a14: 1) & =400 um; 2) 2 = 4 um; 3y -ayaeH A= 23 .
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LIpH ocBenienny BAKYYMHOTO (POTODICMENTA MOHOXPOMATHICCKAM CBETOM © JUIMHOHN BOJTHEL
ki = 400 vM oH 3apamKacTed A0 noreHHata @ = 2 B, Onpejenurs, 10 KaKoro MOTCHOHANA (2
3APATHTCA (POTOINEMERT NPH OCBEMISHHH CT0 MOHOXPOMATHUECKHM CBETOM © JITHHOH BOJIHRL A2
= 300 1M,

Masnenne p MoHOXpoMaTHY9eCKOTO cBeta A = 600 HM Ha YEPHVIO MOBCPXIOCTS,
PACTIOIOKEHHYHY NEPIeHIHEYLIPHO Dajaonmm mydam, pasio (0,1 mxlla, Onpenenarn @micno
N horoHOR, N1aIAI0MHX 33 BpeMd { =1 ¢ 1A NOBEpXHOCTh NI0Iaap S = 1 c®

OupenenuTs ANMHHY BOAHBL A, COOTBETCTBYIOUIYIO TPEThed CHEKTPANbHON JHHHH B CEpHH

banemepa.

PI'P Na6y
Hactuua B NOTEHIIHANGHOH IME HaXOJHTCH B OCHOBHOM cOCTOSHMH. Kaxkoma peposTHOCTE W
HAXOAIEHNHA TACTHOEL 1) B cpemicH TpeTH aMel; 2) B KpaiHeR TpeTH sMb?

QotoH ¢ xicpraci £ = 16,5 3B srilui 3nexTpod 13 Hero30YRISHHOIO aToMa Bogopona. Kakvio

CROPOCTh ﬁ}'HET HMETL MICKTPROI BIATH OT A4pa aroma?

Pnetpon ¢ sweprued £ = 100 3B nonagaer Ha moTeRnmantnnii daprep nhicoTol [ = 64 oB.
Chipejienwrs seposTHOCTE W TOTO, UTO DNEKTPOH OTpa3HTEed OT Daphepa.

7. YHEBHO-METOJHYECKOE H HHPOPMAITHOHHOE OBECIIEYEHHE
AHCITHILIHHBI @H3HKA

4) OCHOBHAsA TUTEpaTypa:

l. Kysnenos, Apremmii ApremuenAd. Ouanka: Mexanuwka. MonexyaspHas  huznxa.
DNEKTPHUECTBO W MarHETH3M. JIICKTpOMarHHTHBIE KoneDanus u BojHel Onruka @ ydeOHoe
nocobre / A, A, Kysmemor ; BramumapckHil TrOCY/IAPCTEEHHBIH  YHHBEPCHTET HMEHH
Anexcannpa |'puroprennga 1 Haxonas I'puropeesuya Cronerossix (Bal'Y) .— Han. 2-e, nenp.
H non. — Bnagumap : BiagEMApckHH rocyJapcTBeHHBNHT YHHBEPCHTET HMEHH AlNlekcanjapa
I'puropeesnua 1 Huxonas |'puropeeenua Croaeroenx (Bal'V), 2013 — 160 ¢ : wi. —
Hneerca onexTponnag sepens — bubnworp.: ¢, 155-156.

H3panue na ap. wocwrene: Gusnwa: Mexanuia, Mosewyspras duiiga, Suecipiiecrso »
MAVHCTIHIM.  JACKIpOMAaramiHse  kosefasud W BoaHbl.  Ounruia  [aexrponwbilpecypc]
vacdnoe nocobue A, AL KviHenoes ; BaaauMupckui FocvIapCTBEHHBIA YHHBEDCUTET HMEHM
Aserceanpa Tpuropsernya W Huxonas I'puroppesnga Ctomeropnx (Bal'y) — Baaguwamp,
2013 — ISBN 978-5-0084-0337-8,

2. Kynum, Anexeanap AnexceeBHd. PH3NKa : METOIHYECKHC VKA3alHA K TCOPCTHUCCKOMY
MATEPHATY, NPAKTHYECKHM 3aHATHAM H 33JaHHAM, TeCTaM, KOMIUICKCY TadopaTopHBIX pabot
JUIl CTYIOEHTOB AHcTaHOHOIION (opumul odyaenns [ A. A, Kymam, JI. B. I'pyvucras ;
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Buiaymmupekiuii rocyIapeTBeHNEI yHHBepenTeT uMeHH Anckcanipa Dpuropresnua 1 Hukonas
I'puropresnya Ctonetopnx (Bal'Y), Kadeapa ofmeit 1 npuxmaanoi Qusniy ; nox pem. A. A.
Kyinng — Branuvup © BragaMHpekuli rocy/apeTReHHEI VHHBEPCHTCT HMEHH AjleKcaHpa
I'puropeesnya 1 ITuxonas ['paropeesnga Croneropmx (Bal'y), 2013 .— 214 c. : ua., Tabn, —
Mmeercs anekrponsas pepeud — bubdmiorp.: ¢. 211-212.

Mananue Ha jp. HocuTene: ©usura [DICKTPOINGI peevpe]| @ METOANYECKRE VEA3aHKRI K

FCOPETHHCCKOMY  MATEDHATY, TPRAKTHUCCEKHM SAMATHAM W SATaHHAM. TECTHM. KOMITEKCY

J400paTOPHEIX paboT IS CTVIACHTOR AHcTanuuoHHoR Qopme odvaenns £ A, A, Kyvamm, J1. 3.
P pyresas : Baanmuupexnii rocyJapeTBCiLiil VARBepeHTeT MMeny Anexcaspa | puropseanua

pea. A, A. Kymuma — Baamavmp, 2013,

3. @uzkka : MeToAHYECKHE YKa3aHHA A NOATOTOBKH CTYSHTOR K TECTHpoRaHMI ! A, @,
lankus [m ap.] ; DBraguMupckuli rocymapcTBeHHBIH YHHBEpPCHTET HMeHH AJeKcaHipa
["puropeesnua v Huxonag | 'paropresiga Cronerossix (Bal'V), Kadeapa obuei v npurinaasHoi
dusukn — DBnagmvip : Bramumupcekail rocy/[aperBeHHbIA YHHBEPCHTET MMEHH AJeKcaHapa
I'paropreprua u Huronas paropeesnya Cronerornx (Bal'V), 2013 — 243 ¢. : w1 —
Hseerea sackrporniias sepoud .— budumworp.: ¢, 242,

Hzpamic ma op. HocHTene: MiEia | 3iexipodnnil pecvpe] © MeTOIHueCione VIGETIHRE Ui

[OATOTOBKH  CTVAGHTOR K rectupowsannwy /A @, Tamay [w apl : DBasawsvuporui
rocy AapCTeeiblil yHuBepedTer nern Anexearips [ peropeesuya B Huwosnas [ parophesimda

Croneronsmx (Bal'V'), Kadienpa oureli n npuinanuoi dusixs — Baammmp, 2013,

0) JonomHATensHas nuTeparypa (no BEDOPY H PEKOMEHIAITHAM JICKTOpa)

1. Taaxun, Apkagnii ®ejoposud. Jlekuun no dusuxe : B 4 9. : [ygedHoe nocobue] / A, D,
lankun : DBroamaMupckEH rocynmapeTeeHHerd  yaupepcnrer (Bal'y) .—  Buaguvup
Brnaammupcrnit rocygapeTsennni yuaseperter (Bal'y), 2004-2007.

Y. 2: MoaekynspHas $H3IMKa B TepMOIHHAMHEA [ ICKTPOHHBIH pecype] — DOIEKTpOHHES
TEKCTORBIE NaHHbIE (1 daiiz : 5,37 MO) .— 2005 — 77 ¢. : un. — 3arnapHe ¢ THTYNA JKpana .—
JISKTpOHHAS BepcHA TICHATION NyOmakaipn — Bubimorp.: c. 76 — Crobouusii qoctyn B

WICKTPOIIILIX YHTANBHEIX 3a1ax Onbanorekn — Adobe Acrobat Reader 4.0 — ISBN 5-89368-
543-1 — <URL:hiip:fe b ovlsi ra: B0handle/ 1234567 89/469=,

2. llpokomesa, Hagewna Cepreesna. COopuuk zanad no ¢uauke / H. C. Tpokowesa
BriameMuapekuii  rocyjapersednnii yaupepeuter (Bal'V) — Msza. 2-e, wenp. m omon. —
Briagumup © Buajgumupcekuii rocyjaperRedsslii yHupepceuter (Bal'y), 2010 — 65 ¢ —
MMeeTes dIekTpoHHas sepens .— Budimorp.: ¢. 64.

Hznanme Ha ap. Hocurene: Coopmmk sagad no  duoanke [Dnewrpoumeni pecvpel / H. C.

ISBN 978-5-9984-0043-8.

3. Yepros A.I'. 3ajauduk no dmsmke: Yuednoe nocodue nns Bryior [ A, T Hepror, A. A.
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BopoOner, — 8-¢ m311., nepepab. 1 gon. — M. : ®usmarmar, 2007, — 640 ¢. : wi., Tabn. — ISBN 5-
94052-098-7.

4. lmutpuesa, Eaena Baaepnerna. Yuebmoe nocofime mo ¢uikke ; vexampga /| F. B,
Mvtpresa, B. C. TInemusnes ; BiawmMupcxuii TocyiaperrenHEIH yiueepenrer {(Bal'y) . —
Bragmvup : Baanumupexuii rocynaperrennsit yimsepenrer (Bal'V), 2009 — 143 ¢ : HIL,
Ta01. — MMceres siekTpoHHAS Bepers .— Bubnmorp.: . 143.

5. Caseapes ¥.B. Kypc obmeit dmsukn : yueGHoe mocobue ams sryzos: B 3 1. / U. B.
Capenses. — 7-e w3n., crepeorun. — CIT6.: Jlane, 2007 — (Jlygmue knacowveckne yucOHMKH)
(Knacewueckas yueOHas maTeparypa no ¢msuke) (Yaebumin Jjuis Bysos. CnenHambpas
mutepatypa) — ISBN 978-5-8114-0629-6.

6. Japenosa, Creraana Bakroposna. Ouzuka TREPNOTO TETA : MCTOAMHYECKHME YKAZAHNI K
aabopatopieiv pabotam mo duzuxe / C. B. Wapenora, I1. C. Ilpoxomena, E. JI. TTamasckas ;
Brnamumuperuii rocyaapeteennnii yameepeurer (Bal'y), Kadempa dmanku w npuxiagnoit
MareMariiu ; nod pen. C. B. Aapenosoii . — Baazumup @ BraguMepcekuii rocy1apeTBeHILIH
yausepeurer (Bal'y), 2010 .— 39 c. : wn, 1abm — Mmcetes 20exIPOHHAS BEPCHS .-

bubanoip.: ¢. 38.H3zanne ma ap. Hocurene: @u3nka TBEPIOrO Tena | Iuexiponunii pecype]
METO/MUECKEE VEA3AHAA K Tadoparopdniv padboraM mo bmamxe [ C. B, Wapenoea, H. €

a1

Hpoxomena, b, JI {llavarcxas : Braiumupekuil rocymapereennngi vuupepenrer (Bal ¥,

7. Tpogumosa T.H. Kypc dusuxu: yuednoe nocobue ana syzoe / T. M. Tpodumona, — 18-
"3, crepeothn. — M.: Axagemma, 2010. — 557, [3] ¢ wn., moprp., tabir. — (Beicmee
npodeccHoHaLHOe 0Opasosanne). — [peam, ykas.: ¢. 537-549. — ISBN 978-5-7695-7601-0,

B} HHTCPIICT-PECYPChI
1} AT (Kypran Texauueckol duznkn). Dnextponnan epers hitp:/journals.iolfe ruiily
Henonsrosanne pasHooOpasHEX YICOHEIX MATEPHAIIOR [IOIYUCHHEIX W3 CAHTOB HIITCpHETA
HocpeeTrOM nporpaMMel WinDjVie w ipyrux nporpasm.

24



PaGouas nporpamma cocrasiieda B cooTeeTcTHN ¢ TpebopammaMe $I'OC BO no sanpasienno
08.03.01 «Crpontenserroy npodumiio noarotosk «l1pofETHpoBanHe 3TaHHIY.

Pabouyio nporpaMMy COCTaBHT 2 uw-p Ca"") MTaom C.A.
L
Kaenpr oGied ¥ npukiainoi GUIHKE

X Hgoropet 4.5

T E T e

[Mporpamva ojo0pena Ha zacenanuu Kabenapwsl «O0mas H npukIagHas (QH3HKa» (IPOTOKOI

Ngia,m* 14 712015r. /

PelensenT:

3ap. katenpoii Hopoxxkos B.B.

PabBowas nporpavMma paccMOTpPEHA W 0J00peHa Ha 3ace/iaHHd yacOH0-MeTOMHYECKOR KOMACCHE
Hanpagnesns nojroroeka 08.03.01 «Ctpoutensereoy npodHIL moaroToeks «IIpoekTiposanie
SIOAHHIT

[IpoTokon Ne j’ ot {€.04 2015

npf:,'{ce,i!,ﬂ'lﬂlib KOMHCCHH
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Pabouas nporpamma 0,100peHa Ha
TMporokon saccnamid kaheaprr Ne

Sasenviomril kaheapoit

Pabouad nporpaMma ogodpeHa Ha

JIHCT nepeyTRepRIACHHA
pabGoueii nporpaMMel JHCOHIIHHBI PH3nka

OT

 yuchOLmi ron
rojia

vaeDHEIH rog

IpoToko: 3aceaanna Kaheaper Ne

oT

_roga

Sasenyionmil kadeapoi

PaGouas nporpavma ogodpeHa Ha

yueOHLIH ToI

Mporoxon 3aceaannd Kaeaper No

or

roga

Jueeayroimni kaepod

Patouas nporpavma ogodpera Ha

yHeMILIH Toa

[poroxon 3acedannd Kadenps: No

or

roma

Zapenyionmi xkadepoit

PaGouas nporpaMma ogodpena Ha

yeeQHLIH Toa

IMporoko) 3acejanns kKapeapsl Na

oT

roga

3apenyiomuii Kadenpoi

Pabouas nporpaMma ogodpeHa Ha

yacOILIH rox

[Nporokon sacerannd Kathenpel Ne

ar

roaa

3apeayromuii kKaenpo

Pabouas nporpamma o00pera Ha
TMporokos 3ace annd kaeapel Ne

yuelHb ToI

oT

roaa

3apeayiouii kadeapoi
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JUCT NEPEYTBEPXJIEHUS PABOYEMN ITPOIr'PAMMBI TUCIIATIIMHBI

Pa6ouas nporpamMma ofo6peHa Ha 7 5// % y4eGHEIH rox

IIporokou 3acenanus kadgeapsr No 7/ ot Pf. 76 rona

3aBenyromuit kapeapoit (A /O W Y /z

Pa6oyas nporpamma omo0peHa Ha 7 "#,/ 78 y4eOHBIN roj

TTpotokon 3acenanns kapeapsi Ne 7 o1 0409 /4 rona
3aBexyrommii kapenpoit (A f el 274 /%

Pa6ouas nporpamma ogo6peHa Ha y4eOHBIN 1o

ITporokon 3acenanus kapeapsi Ne oT rojia

3aBenyromui kaheapoit



