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{.IEJN OCBOEHMS NCHUIIIAHDI

Heasvu  ocoeHus aucuuiumibl  «Dusuka»  siBasiercs  obecrieuenne  Oyayuiero
CrienMallucTa HayvHoit (Qusnyeckoil 0a3o0i, Ha KOTOpOH B BBICUICH TEXHHYCCKOW MUIKOIIE
CTPOUTCs OOIICHHIKEHEPHAs 1 CriennabHas noAroroeka. [locnenosarensHoe usyueHue Gusnku
BBIPA0ATHIBACT CHNEUMPHUUIECKUI  METO] MBIIUICHHS, (U3WYECKYI0 HWHTYHIHMIO, KOTOpBIE
OKa3bIBAIOTCS BEChbMa IUJIOJIOTBOPHBIMH M B JIpyruX HaykaX. CHemuamucThl, MOJyYHBLINE
HIHPOKOE (HU3NKO-MaTeMaTHvecKoe 00pa3oBaHHUEe, MOTYT CaMOCTOSTEIIBHO OCBAaWBATH HOBBIE
TEXHWYECKUE HAlpaB/IeHUs, YCIemHo padoTaTk B HUX, JIETKO MEPEXOANTh OT PEIICHUs OJIHMX
3a/la4 K JIPYTrUM, HCKaTh HECTAHIAPTHBIC W HETPAAMLMOHHBIE MMYTH, HTO OCOOCHHO BaXKHO IS
poecCHOHANBHON MOOHIIBHOCTH CHEIHATNCTOB B YCIIOBUSIX YCKOPEHHOTO Pa3BUTHS TEXHHKH,

3apaun:

® TCOpPETHYECKas MOArOTOBKA B 0071acTH (M3WKH, MO3BOJSIIOLAs OYIYIINM HHKEHEpaM
OPUCHTHPOBATBLCH B IMOTOKE HAYYHOH W TEXHHUYECKON HH(popMauwn u obecreuuparomas um
BO3MOXHOCTb MCIOJIB30BaHUS HOBBIX (DU3MUECKUX MPUHIMIIOB B TeX 06IacTsIX, B KOTOPBIX OHH
CHEHHATA3UPYIOTCS

. (1)0pM HPOBAHHUC HAYYHOTO MBIIJICHHS, B HACTHOCTH MMPABUIIBHOTO IMOHUMaHW I'paH#M1l
NMPUMCHUMOCTH PA3THYHBIX (l)HfSH‘-ICCKHX MOHSTHH, 3aKOHOB, TCOpPlﬁ H YMCHHS OILCHHBATH
CTCNCHb JOCTOBEPHOCTH PE3YJILTATOB, MMOJIYHYEHHBIX € TOMOUIBI) JKCIHEPUMEHTAIBHBIX W/
MATEMATHUHCCKHX METOJIOB HCCJICIIOBAHHUS

e BbIpabOTKAa NPHEMOB M HABBIKOB pELICHWIH KOHKPETHBIX 3aJad M3 pasHbIX obacteit
(H3MKK, TOMOTAIOMIMX CTYACHTaM B JalbHEHIIEM peliaTh HHKEHEPHBIE 3a/1a4H.

® 0O3HAKOMJICHHWE CTY/ICHTOB C COBPEMEHHOH HAYy4YHOM anmnapatypoi ¥ BbIpadOTKa y HHX
HaYaJIbHBIX HABBIKOB TIPOBEACHUS IKCIECPUMEHTAIBHBIX HAyYHBIX HCCIIC0BAaHMH pa3MyuHBIX
(HU3NYECKNX ABICHHUE U OLICHKHM TTOTPELTHOCTEH U3MEPEHUIA.

J. MECTO JUCHUILIMHBI B CTPYKTYPE OIIOII BO
Hucunmnmna «Pu3nka» 0OTHOCHTCS K 6a30BOi HaCTH MPOrpaMMBI M OITMPAETCs Ha 3HAHNS

MPEMETOB OCHOBHOH 00pa30BATEBLHOM MPOrpaMMbl CpeIHero (MOJHOT0) 061Iero odopazoBaHus:
du3mMKa 1 MaTeMaTHKa.

3. INTAHUPYEMBIE PE3YJ/IbTATbI OBYHYEHUWS 11O JUCIUIVIMHE «®PHU3UKA»

[[nauupyembie pesynbTarbl 00y4eHHS M0 AUCIHIIIMHE, COOTHECCHHBIE ¢ MIIaHWPYEMBIMHU
pesysbraramu ocBoerus OI1OI1

Kox hopmupyembix YpoBeHb  ocBoeHus | [lnaHupyemble pe3y/bTaThl OOyueHMS N0 AMCLH- |
KOMITETEHLMH KOMIIETCHLUMH NJHHE, XapakTepH3IYIOLWHE ITallbl LIJUPMHPOB&HHH
KOMIECTEHLHMIH (MOKa3aTe M OCBOCHHUA KOMIIETEHIIMH)
OIIK-1. Cnocobrocts pe- | [onHoe ocBoeHue | 3Hamep: (pU3ntueckue OCHOBBI, OCHOBHbIC 3a-
IIaTh  TUIOBbIE  3aJla4¥ | KOMICTEHIIAH KOHBI M TIOHSATHS (PU3HKH
npoeCCHOHANBHOR e~ Ymemsw: onpenensite obue ¢opmel, 3ako-
TEIIbHOCTH Ha OCHOBE 3HAa- HOMEPHOCTH, TIOHSATE [TOCTABICHHYIO 3a71auy,
HUH OCHOBHBIX 3aKOHOB Ma- rPaMOTHO TOJIb30BAThCS A3BIKOM IIpEIMET-
TeMaTHYECKUX M ecTe- HO# oOnacTh
CTBEHHBIX HAYK C TIPUMEHE- | Biiadems: kyisTypoii MBILIIEHHS, CITOCO0-
HHEM UHDOPMAIIMOHHO- HOCTBIO K 00001IIEHHIO, aHAIIN3Y, BOCTIPHSI-
KOMMYHUKAUMOHHBIX  TEX- THIO HHOPMALIHHN, TTOCTAHOBKE 11EJIH U Bbi-
HOJIOTHH Oopy nyrei e€ J1IOCTHIKEHUS
OIIK-4. CnocobnocTs pea- | [osHoe ocBoeHue | 3Hamb: KOPPEKTHBIC TMOCTAHOBKH KiaccHye-
JIM30BaTh COBPEMEHHBIE | KOMIIETEHLIUH CKHX 3aj1ad.
TEXHOJOTUH W 0OOCHOBBI- Ymems: n3mepsith QusuHeckue BeTHUMHBI,
BaTh WX TPUMEHEHHE B } HCTI0JTb30BaTh MHCTPYMEHTAIBHBIC CPE/ICTBA

(]



npogeccHoHaNbHOM
TEJILHOCTH

Jes-

| cTBUS C(POPMYIIMPOBAHHOTO pe3y/bTaTa, Jie-

(u3uku, oOpabarbiBaTh pe3ysibTarTbl U3MEpe-
HUH, cTpouTh rpaduxu, GopmMHpoBaTh pe-
3yJbTaT, BOCIPUHMMaTh HHGOOPMALMIO K
AHAIN3Y, CAMOCTOSITENIBHO YBHIETb CJIC]-

J1aTh BbIBOJIbI

Baaodemp: 0OcHOBHBIMK NTpHemMaMn 00paboT-
KW ¥ [IPEICTABICHUS IKCITEPUMEHTAIIbHBIX
JIAHHBIX.

4. OFBEM U CTPYKTYPA JIUCLUTLINHBI
Tpyno&€MKoCTh IMCUHTUIMHEL COCTABISIET 5 3a4ETHBIX €IAMHHUIL, 180 vacos

| Bunsl yueGHoil paboTsl, BKIIOYas ca- |

|N9 | - i MOCTOSTENBHYIO padoTy CTYAEHTOB | OBbeM yueHoil d)Othl' i
n/m ; E H TPYLOEMKOCTS (B Hacax) paGoTh, TEKYLLETO KOH-
. ‘ Hanvenosanne tem | B 2 || | . || cipuvenennem | Tpois youenas-
‘ WK pa3aesios/TeM g 3 ! % | 2 | UHTEPAKTHBHBIX hrwcm. .
JMCUMILIHHBI | 8 £ | B g E gz €3 METO/0B !¢0pMd pRyeEy*
| g | 5 zE a8 e C e T TOUHOH
| Dz == et . (B uacax / %)
T v E 3 2 g &) aTTecTally
| Y &= = 1_§ = (no cemecmpan)
| = =
L. MEXAHHUKA lz | % T v | |
! 1  Kunemaruka ‘ 11 I 9 ‘ | 4 | 3 Ly 4 |
|2 iﬂHHaMHK& nmocTymna- | ‘2 2 2 4 ‘ 1/25 , ;
! | TCJBHOTO JIBHKCHAS | | '
| | i
| = = | t { i |
3 |JluHamuka Bpamia- 3 ] 2 4 3 |117 i
TEIBHOTO JIBHIKCHUSA | ‘ |
B0 A N U A I
4 MexaHuuecKHe Ko- 4 | 2 2 | 4 1/25
sebanus L
. OCHOBBIMOJEKY-[2| | 4 | 2 | 4 | 7 (2120 |
JBIPHOU ®U3UKH U ' ' |
TEPMOJIMHAMUKH | | |
1 MounekysipHo- ‘ 5 ll 2 .| 4 3 (117 |
KMHeTHYecKas Teo- , j ‘ '. ‘
pHsi Ta30B |
—|7 == —— — e = | !
2 | OcHoBel TepMOHHA- |6 2 2 | 4 |1/25 '
MHKH | ! ‘ _
[IL. SJIEKTPUYECTBO U2 8 “ g8 | 14 |40 ‘
‘MATHETHU3M ‘ i
1 bnempnqecxoc mo- | |7 2 4 | 3 | 1/17 PeifTHHT- ‘
JIe B BAKyyMe | : ' KOHTpoIb Nel
12 DJIeKTpUIecKoe no- : 8 2 2 3 |1/25

JIC B BELICCTBE
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|3 MarauTHoe nose | 9 | 2 ' 4 4 11/17

4 DIIeKTPOMarHUTHas 10 2 2 4 |1/25
| MHIYKLUS '
1IV. OITHKA 2 R
1 [eomerpuueckas 11 2 2 1/13
| BOITHOBAs OTTHKA '
V. OCHOBBI KBAHTO- 2 | 4 | 6 | 12 | 24 |m2
'BOU U ATOMHOU ®OU-| | "
3UKH !
B KpanToBast ontuka =~ 12 2 | 4 3 (117 Pefttunr-
| _ i | KOHTpOJIb Ne2
‘2 Crpoenne aromano | 13 l 2 | 2 | 4 11/25
i ITeoppm Bopa ] i | | |
3 BosnHoBbie CBOHCTBa‘ 14 l 2 + 3 \1n7 |
| MHUKPOYACTHUIL ! | ! | :
4 Ypasmemmelllpe- | |15 2 2 ‘ 4 [u2s
‘ ‘ JIMHTEepa || | | ; 5 ' .
'5 | ATom Bojopoaa | |16 | 2 4 3 (147 '
6 KsanToBbie uncia. 17 2 2 3 (125
[Mpunimn [layn ||
!‘? ‘OCHOBBI (hU3MKH ‘ 18 ‘ 2 | . 4150 | Peitrunr-
_ 'aTOMHOTO #A71pa ||| ‘ | KOHTpOJIb Ne3
chero 3a 2 cemecTp | ‘ 1- | 36 18 36 ‘ 63 ‘ 18/20% !Talcaameu(ZT)
. |18 | . .
!l/ITOI‘O no yucunmimne 2 36 18 36 63  18/20% Ix3amen(27)

Conep:kanue JJEKIMOHHBIX 3aHATHI Mo PHIHKe
Pa3zes I. Mexanuka
Tema 1. Knnemartuka.
du3zryecKre 0OCHOBBI MEXAHHKH. Dusnueckue MOJICITH. MaTCpHaﬂbHaH TOYKA. l‘[om‘yna‘renmoe
1 BpatarenbHoe JBkeHue. Crucrema oteucrta. Tpaekropus asuxkenns. [TyTe W niepemerieHue.
Ckopoctb. PasHOMepHOE M HepaBHOMEPHOE JIBIOKeHMe. Yekopenue. TaHreHumaibsuoe u Hop-
MallbHOE yCKOpeHHMs. JIBHKEHHE 110 OKPYKHOCTH. CBSi3b MEXK/LY JMHEHHBIMH W YITIOBBIMH KH-
HEMAaTUYECKUMU BEJIHUMHAMH,
Tema 2. JluHamMMKa MOCTYNATEIBHOTO JIBHIKEHUS,
3akonel Hetorona. Muepumanshbie cuctemsr otcuera. Macca. Cuia. PasHoselcTBytomas cuil.
[TonsiTre cunosoro nonst. Buasl Bzanmoneiicteuit. [IpuHumn otHocuTensHocTH [anumes. Um-
Mmyjibe Tena. 3aKOH COXPAHCHMS MMITY]IbCA MEXaHM4eCKOH chucTeMbl. MexaHnuueckas HEeprs.
Pabora. Mommocts. Knneruueckas i noreHumnansHas sneprun. Konceppatusbie cuibl. 3akoH
COXPAHCHHA DHCPI'HH.
Tewma 3. Jlunamuka BpaliaTeIbHOrO JIBHKECHHS
Mowment unepunu. Teopema Illtefinepa. MomeHT cumbl. MOMEHT uMITyibca. Y paBHEHHE MO-
MEHTOB (CBSI3b MOMEHTA MMITYJIbca ¢ MOMEHTOM CHIIBI). YpaBHEHHE THHAMHMKH BpallaTe/IbHOTO
ABWKEHHsI TBEPIOTO Tena. KuHeTuueckas Heprus Bpaaiomerocs TBEpAoro Teja. 3HaueHne u
COJICPIKAHUE 3aKOHOB COXPAHCHUS B MEXaHHKE.
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Tema 4. Mexanuueckue kosebanus

["apmonundeckue konebanus u ux Xapakrepuctuxu. JuddepeHunanbHoe ypaBHEHHE rapMOHH-
yeckux konedanuit u ero pemenue. [Ionsatre o rapmonnveckoM ocuminsTope. Mexannueckue
rapMOHHMYECKHe KoJjiedaHus Ha NpumMepe MpyKUHHOro MasTHuka. CKOpOCTh M YCKOpEHHE rap-
MOHHMUecKMX KoseOanuit, [TonHas sHeprus konebanuii. YpaBHeHHe ¢BOOOJHBIX 3aTyXarOMINX
Konebanuii u ero peuieHne. KoappuiuHeHT u AeKpeMeHT 3aTyxanus. Y paBHEHHE BBIHYKICHHBIX
KoJieOaHui U ero perieHue. AMIUIATYIa U (pasza 1npu BbIHYA/ICHHBIX MEXAHUYECKUX KoJleQaHusIX.
Mexannueckuil pezoHaHc. Pe3oHaHCHbIE KpUBBIE.

Pasznen 11 . OcHOBBI MOJTEKRVJISIPDHOH GHU3UKH H TEPMOIHHAMHKH

Tema 1. MosnekysipHO-KUHETHYECKAs TEOPHs Fa30B

OCHOBHBIE TTOJOKEHUS MOJIEKYIISIPHO-KMHETHYECKOH TEOPHH BelecTBa. MHUKpPO- M MaKkpococTo-
STHUSI CHCTEMBI. PaBHOBeCHBIC M HepaBHOBeCHBIe cocTosiHus. [loHsTe naeansHoro raza. OnblT-
HblE 3aKOHBI UJIEAIbHOTO ra3a. Y paBHeHUe COCTOSHUS Waea/IbHOrO rasa (ypaBHenue Knaneiipo-
Ha — Menyeseesa). JlaBieHue ra3za ¢ TOUKH 3PEHUSI MOJICKYISPHO-KUHETHUCCKOH Teopun. Oc-
HOBHOE YPAaBHEHHE MOIIEKYJISIPHO — KMHETHUYECKONH Teopuu. Uucno crteneHe#t ¢cBoOOIBI MOTEKY-
761, BHYTpeHHSS 3Heprust HAeaTbHOrO ra3a. 3aKOH paBHOpACIHpeIe/IeHUs] JHEPTUH 110 CTETICHSM
cB00O1b1. 3aK0H MakcBena o pacrpeie/IcHHN MOJIEKYJT HEaTbHOTO ra3a Mo CKOPOCTAM U JHEp-
UM TENJI0BOTO ABMKEHUs. bapomerpuueckas Gpopmyrna. Pacnpenenenne bonabumana.

Tema 2. OcHOBBI TEPMOJAMHAMHKH

OCHOBHBIE TEPMOIMHAMHUYECKHAE MOHSTHS: BHYTPEHHSSI HEprus, padora, Terora. Termoém-
kocTh. [lepBoe Havano tepmoamHamMuku. lIprimenenue I-ro Havana TepMOJMHAMHKH K H30IPO-
neccam, Anuabaruueckuit npouece. YpasHenue Ilyaccona. 3aBUCUMOCTB TEIUIOEMKOCTH H/le-
arbHOTrO Tasa ot Buaa npouecca. opmyna Maiiepa. Bropoe ravano tepmounamuku. O6paru-

MbIe 1 HeoOpaTuMble nponeccsl. Kpyrosoit npouece (uukn). Tennossie asuraremu. KIJT Teno-
Boro jasuraresns. [ukn Kapno.

Pasneu I11. DaexkTpuuecTBo 1 MATHETH3M

Tema 1. DilekTpUdeECKOE T10JIE B BAKYYME.

Onexktpuyecknit 3apsa. 3akon Kynona. [lonstue snexkrpocraTudeckoro noss. HanpsokeHHOCTS
rosist. CuoBble JIMHUU (JIMHUW HATIPSKEHHOCTH). [TpUHIMI CynIepro3HIInK 37eKTPOCTATHYECKUX
nosiei. IloTok BekTopa HanpsbkeHHOCTH. Teopema ["aycca juist 2JIEKTPOCTATHYECKOTO 11015 B Ba-
kyyme. IToreHiman anekrpocrarnyeckoro nomsi. Padora cuin snekrpocrarudeckoro nons. [np-
KYJISIIIUSE HATIPSDKEHHOCTH AJIEKTPOCTATHHECKOTO OIS, Y CIIOBUE MOTEHIIMAIBHOCTH 3JIEKTPOCTa-
THUeCKOTo moist. CBsi3b MEK/LY MOTEHLHATIOM W HATIPSKEHHOCTHIO JJIEKTPOCTATHIECKOTO T10JIS.
Tema 2. DnekTpHuecKoe 1oJie B BEIeCTBe

Onektpuueckuit aunosie. Junonbabiit Moment. TloreHuMan u HanpsHKEHHOCTb MOJS JAMITONS.
CBoOo/iHBIE W CBsI3aHHBIC 3apsi/bl B BELIECTBe. THIIBI AMIICKTPUKOB. MoHHasI, 27eKTpOHHas M
opueHTaunoHHas nonspusaunu. [lonsipusoanHocTs (BekTOp nomnspusauuu). Jusnekrpuyeckas
BOCIIPHMMYMBOCTE BellecTsa. Teopema laycca ams dIEKTPUYECKOTO TOJIA B JIMUIEKTPHKE.
DIEKTPUUECKOE CMELeHHE (dIeKTpHYecKas MHAYKUMs). JIndekTpuyeckas MpoHUIaeMocTh cpe-
abl. [IpoBojiHMKY B diekTputieckom nosie. PacnpesienieHue 3apsijioB B MPOBOTHUKE. DJIEKTPOCTA-
THYECKOE TM0JIE MMPOBOIHUKA. DINEKTPOEMKOCTb YEAMHEHHOTO MPOoBOAHMKA. KoHaeH caTop. Diek-
TpUYecKast YHEPTHsl CHCTEMBbI TOUEUHBIX 3aPSI0B. DHEPrUs 3apsizKEHHOTO MPOBOJHNKA, CHCTEMEI
MTPOBOHMKOB M KOHJICHCATOPA. DHEPIrHsl 2IEKTPOCTATHYECKOTO OIS,

Tema 3. MaruuTHOE nose

MaruutHoe nosie B Bakyyme., MarautHas WHAYKUHS, [IpyHIMN cyneprno3uiini MarHUTHBIX 110-
neit. Cuna Jlopenua u cuna Amnepa. 3akon buo-Capapa-Jlamnaca. [{upkynsuns Bextopa mar-
HUTHOH WHIYKUMH. 3aKOH TOJHOTO TOKA (TEOpeMa O HHPKYISIHNA HHIYKIUH MarHUTHOTO T10JI5)
B Bakyyme. MarauTtHoe nose B BeuiecTBe. MarHuTHOM MOMeHT aroma. MHKpO- H MakpoTOKH.
3aKOH TIOJTHOTO TOKa (TeopeMa O LHUPKYIIALUNH HANpPSKEHHOCTH MarHUTHOTO TIOJIS) B BEILECTBE.




Harpsok€HHOCTS MArHUTHOTO T10JIs B BetiecTBe. MarHuTHas npoHuuaeMocTs cpe/sl. Muaykmns
MarHUTHOIO OISl B BELIECTBE.

Tema 4. DnexkTpOMarauTHAS HHIIYKIIHS

Onsit @apanes. MarauTtabidd notok. IJC naaykuun. OCHOBHOH 3aKOH 3/IEKTPOMArHHTHOH WH-
nykuun (3axon Dapanes). BeiBo 0CHOBHOTO 3aKOHa 3JIEKTPOMArHMTHON MHIYKIMH W3 3aKOHa
COXPaHEHMs YHEPrUHM, a TAKKE Ha OCHOBE IeKTpoHHOM Teopun. ITpasuio Jlenna (3akon Jlenua).
SBnenue caMOMHIAYKIHK, MHAYKTHBHOCTD. SIBIeHHE B3aMMHON WHIYKUWH. DHEPrUs MarHuTHO-
ro nosst. Tok eMeleHus, DiekTpoMarauTHoe noJje. Cucrema ypasHeHuit Makcsesa.

Paznen IV. OnrTuka

Tewma 1. 'eomerpryeckas U BOJIHOBAs ONTHKA

[IpogonbHbie W monepednbie BOJIHbL Bonnosoit gponT. Bonnosoe ypasHenne. @aszosas CKo-
POCTh. DIEKTPOMArHUTHAsSE TIPUPO/IA cBeTa. BOTHOBBIC YPABHEHUS ISl HJIEKTPOMArHUTHOTO T10-
Jisi, DHEPrusl HJIEKTPOMArHUTHBIX BOJIH. XapakTepUCTHKH CBETOBOH BOJIHBL OTITHYECKas UIHHA
myti. OnTHYeckas pazHOCTh X0ja. 3aKOHBI reomerpuueckor ontuku. llpunnmn [oiirenca.

[Tpuaumn cyneprosunnn. KorepeutHnocts. Mutepdepenums ponn. Judpaxuns csera. Illkana
HNEKTPOMArHUTHBIX BOJIH.

Paznesn V. OcHoBBI KBAHTOBOI M aTOMHOI GU3IHKH

Tema 1. KBanToBas onTrka

TemnoBoe uznyuenne. XapakTepHCTHKH TEIJIOBOTO H3IydeHust. AGCOIIOTHO YepHOE TEN0. 3aKO0H
Kupxroda. 3akon Credana—bonbimana. 3akon Buna. Gopmyna Penes-/[xxunca. Yiaprpaduone-
ToBasi katactpoda. I'unoresa Inanka. @orosddekr. Ypasuenue DitHireiina s potorpdex-
ta. Dotoubl. Dddext KomrroHa.

Tema 2. Ctpoenue atoMma 110 Teopun bopa

SIBNeHNS, TIOATBEPKAAIONINE CIOKHOE CTpoeHHe atoma. CreKTpanbHble 3aKOHOMEPHOCTH H
bopmyna baiemepa. Monens aroma Tomncona. Oneir Pesepdopia 1o paccesHuio o-4acTHIl.
Mouens aroma Pesepdopna u ee Hepocrarku. [locrymarer bopa. Atom Bojoposa. Criektp atoma
BOI0pOJa.

Tema 3. BosHoBBIE CBOICTBA MUKPOYACTHIL

I'mnoresa ge Bpois. Jludpakuust peHTreHoBCKUX nyuedl Ha kpuctainie. Gopmyna Byneda —
bparra. DxcnepuMeHTAlIBHOE TTOATBEPIK/ICHIE CYIIECTBOBaHMS BO/IH Jji¢ bpoins. Onerr JleBuc-
cona u Jlxepmepa. COOTHOLIEHHE HEOIPE/ICIICHHOCTEH.

Tema 4. Vpasuenne Illpenunrepa

BonHoBast pyHKIHS, ee cBoiicTBa M cTatHeTHueckuit embic. Hecranmonaproe ypassenue [lpe-
muarepa. Craunonaproe ypapuenue [llpeaunrepa. Yactuna B noreHuuanbHol sime. [poxoxe-
HHE YaCcTHIIbI Yepe3 NOTeHIHANBHEIH Oapbep. KBaHTOBBIN rapMOHMUECKUH OCIIHILTATOP.

Tema 5. AToM BoJlopo/1a

Vpasuenune [llpeaunrepa s amexTpoHa B atoMe Bo10posa. [ 1aBHoe, opOUTAIBHOE U MArHuT-
HOE KBaHTOBBIC unciia. KBaHTOBaHWE YHEPTUM M MOMEHTA UMITYJIbCA JIIEKTPOHA B aTOME BOJIO-
pona. Criexktp atoMa Bojopoja. ITpasuio orbopa.

Tema 6. MHOrO31€KTPOHHBIH aTOM

OpOuTaTBHBIE MOMEHT HMITY/IbCAa B MArHMTHBIA MOMEHT 1eKTpoHa. CoOCTBEHHBIH MexaHuye-
CKMH MOMEHT UMITYJIbca 3MeKTpoHa (criiH). CITMHOBBIH MArHUTHBIR MOMEHT 2JieKTpoHa. CrinHo-
BOE ¥ MArHMTHOE CITMHOBOE KBaHTOBBIE vncia. OnwiT [ltepHa u 'epnaxa. Ilpuatmn 3anpera Ila-
ymu. [epuomuueckas cucrema a1emeHToB MeHeneesa.

Tema 7. OcHOBBI (HH3MKH ATOMHOTO sipa

XapakTeprucTHKH aToMHOro siapa. Mozenu siiep. Macca v 9Heprust CBsi3u sapa. SliepHble CHITBI.

CuipHOE s/IepHOE B3aUMO/ICHCTBIE. 3aKOHBI PaIMOaKTUBHOTO pacnana. Ansda-, Oera- 1 ramma-
M3TyUEHHE,




CojepraHue NPaKTHUECKUX 3aHATHH 110 PH3HKe

Pazjen I. Mexanuka

Tema |. KuHemaruka v JMHAMKKA TOCTYIATEIBHOIO ABHIKEHMSL.

PaBHOMEpHOE H HEpAaBHOMEPHOE JIBHIKCHHUE, Y paBHEHHE IBHKEeHHS. [IBUIKEHHE 1O OKPYKHOCTH.
3akonbl Hetotona, PasroseitetBytomias cuit. Cuita TSKECTH U BeC Tesia. 3aKOH BCEMHPHOro Tsi-
TOTEHHS.

Tema 2. /IlnHaMuKa BpauaTe/IbHOTO JIBUKEHNs. 3aKOHBI COXPAHCHUS B MEXAHUKE.

Mmnynse Tena. 3aKoH cOXpaHEHHS UMITYITbCca MeXaHHYecKol cucTeMbl. KHHeTHYecKas U MoTeH-
UaTpHas YHEpruM. 3aKoH coxpaHeHHs »Heprun. MomenT uHepuuu. Teopema IllTeiinepa. Mo-

MEHT CHJIBL. MOMEHT HUMITYIIBCA. YPHBH’E'HHC‘ JWHAMWKH BpaartelbHOr0 JIBHKCHHUS TBEPHOIO
TEJa.

Pasgen I1 . OcHoBBI MotekviasipHoil GHINKH 1 TEPMOANHAMHKH
Tema 3. OCHOBBI TEPMOJAMHAMHKH

[Tepoe Hawaso TepmoauHamMukH. [IpuMeHeHue [-ro Havana TepMOJMHAMHKHN K M30TMPOLIECCaM.
AnunabaTtuyeckuii mpouece. ¥Ypasaenue [lyaccona. Bropoe Hauano tepmoannamuku. Tenmosbie
neurarend. KITJ1 tennoBoro aeurarens.

Pasyiest 111 DiekTpuyecTBO H MATHETH3M

Tewma 4. Dnexrpuyeckoe 1osje. 3aKOHbI TOCTOSHHOIO TOKA

3akon Kynona. HanpsikeHHOCTh M MOTEHUHMAT 3JIEKTPOCTATHHECKOTO 10Jsl. XapakTepUCTHKH
HIIEKTPUYECKOTO TOKA: IJIOTHOCTh TOKA, CHla ToKa. PazHOCTh MOTEHIMAIOB, HAlPSKEHHE, HJIeK-
Tpoasmxywas cuia (3/1C). 3akons Oma n Jhxoynsi-Jlenua.

Tema 5. MarauTHoe 1oJie B BakyyMe. DIeKTpoOMarHuTHas WHLYKIHs

3akoH Amrniepa. MarsuTHas HHAYKIUS. MarauTHoe B3auMo/eiicTBie TokoB, 3akoH buo — Casa-
pa — Jlannaca). Cuia Jlopenua u cuna Ammepa. MarauTHoE 110J1€ IPSIMOIMHEHHOTO M KPYyTroBOI'O
TokoB. MarduTtHbl notok. DJIC wnaykuun. OCHOBHOH 3aKOH 3JIEKTPOMArHUTHOH MHIYKIHH
(3axon Dapanest). DHePrust MArHUTHOTO MOJIS.

Paspen IV. Onruka

Tema 6. JIndpakims w uatepdepennms csera

CeeToBO# 1oTOK M cHila cBeTa. OCBeUIeHHOCTh. SIpKocTh U cBeTUMOCTb. OnTudeckas AJIMHa 1y-
TH. Onrudeckas pasHoctk xoxa. Matepdepenunst ceera. Meton 30 @penens. [Indpakims
Openenst. Judpakuus @payurodepa or OecKOHEHHO JUTMHHOM npsmoil wenu. Judpakuus ot
OJHOMEPHOH AN(PPAKITHOHHON PEHICTKH.

Pasznen V. OcHoBblI KBAHTOBOMH U aTOMHOM (DH3HKH

Tema 7. Ctpoenue aroma 1o teopuu bopa

DoToHbI: Macca, UMIyJbe, sreprus. [locrynarsr bopa. Atom Bogoposia. Criektp aToma Bo10po-
1a. @opmyna banemepa.

Tema 8. BosiHOBEIE CBOMCTBA MUKPOYACTHIL

I'mnotesa e bpoita. CooTHomenne HeornpeaeneHHocTel. HacTnia B oTeHIMaIbHOR SMe.
Tema 9. Crpoenue aroma

YpasHenue [lpeaunrepa s 3ekTpoHa B arome Bojgopoia. [ 1aBHoe, opOUTaibHOE U MarHuT-
HOE KBaHTOBbIe umcia. OpOWTAIbHBIE MOMEHT MMITYJIbCca M MArHUTHBIH MOMEHT 3JeKTPOHA.
CHMHOBBIH MOMEHT UMITYJIbCa W MArHUTHBIH MOMeHT srektpoHa. [punmmn [aymm. 3actpoiika
3EKTPOHHBIX 000JI0UEK.

Cojaep:xanne 1adopaTopHbIX 3aHATHI N0 pusuke
Paznen I. Mexanuka
JlaGopatopnas padora Ne 1-0. M3yuenue Teopuu norpemHocTei.
JIaGoparopras pabota Ne 1-5. M3yueHne AMHaMUKH BpallaTeIbHOTO JIBHIKEHHUS TBep/0TO Tea

JlaGoparophast pabota Ne 1-9. OrnpejiesieHne MOIYJIsl CABHTA METAUIOB METOIOM KPYTHIIbHBIX
KosreOaHui




Passien I1 . OcHoBbl moekyasiproil Gusuku u TEPMOIHHAMHUKH

JlaGoparopras pabGota Ne 2-2.  Onpesneiienne kodQuiuneHTa BI3KOCTH KUIKOCTH W 9HCIA
PeiiHosibaca METOI0M MAAIOMIETo B KUIAKOCTH LIapHKa

Jlaboparopuas pabora Ne 2-7. Onpenenenne nokasatens ajinadaTsl BO3J1yXa

Pazpen I11. DiiekTpHYecTBO B MATHETH3M

Jlaboparopuas paGora Ne 3-1. U3ydenue 2IeKTpUUYECKOTO OIS

JlaGoparopnas paGora Ne 3-3. MocToBo# MeTO1 H3MEpeHHiT

Jlaboparopras paGora Ne 3-8. Usyuenue sBienue JICKTPOIIPOBOJHOCTH M OTIPE/ICSICHHE Ye/ b=
HOTO COTIPOTHBIICHUSI METAlI/Ia

Pasen IV. Onruka

JlaGoparopnas paGora Ne 5-3. Onpenenenue JUTHHBI CBETOBOM BOJHBI ¢ MOMOLIBIO Kolel Hbto-
TOHA

JIaboparopuas paGora Ne 5-5. Onpejienienne JIMHBI CBETOBOM BOJHBI ¢ TIOMOLIBIO mdpakuu-
OHHOMN petIeTKH

Paziien V. OcHOBBI KBAHTOBOI M aTOMHO du3nkH

Jlaboparopnas pabora Ne 6-1. Onpesenenne nocrosiHHoll Credana-bonbimana

Jlaboparopras paGora Ne 6-2, M3syuenue sHewnero bororddekra

JIaboparopnas paGora Ne 6-3. OnpejiesicHue pe3oHaHCHOTO MOTEHUMATA BO30Y#K/ICHHS aToma
metoiom Dpanka-Iepia

5. ObPA3OBATEJIbHBIE TEXHOJIOT UH

B npenonaBatuyn JMCIMTIHEBL «(H3NKa» MCTIONB3YIOTCS 0Opa3oBaTe/bHble TEXHOIOIHHA
KaK TPAIMIHOHHBIC, TAK W C NPUMECHEHHEM aKTHBHBIX W HHTEPAKTHBHBIX METOJIOB 0OYYEHHS —
MPOBC/ICHAC JICKIMOHHBIX 3aHATHH C MPUMCHEHHEM KOMITBIOTEPHBIX MPE3EHTAlNil W JeMOH-
CTPALMOHHBIX QUITBEMOB,

6. OHEHOYHBIE CPEJACTBA JJI5I TEKYIIEIO KOHTPO.JISI YCIIEBAEMO-
CTH, NPOMEXYTOYHOW ATTECTALMH 10 UTOTAM OCBOEHUS JANCIH-

IUVIMHBI 1 YYEBHO-METOJNYECKOE OBECIIEYEHUE CAMOCTOSITEJILHOM
PABOTBI CTYJAEHTOB

Texkymuit KOHTpPoOUIL yeneBaemocTH
BOIIPOCHI U151 TPOBEAEHUSI PEUTUHI-KOHTPOJISI

Pelirunr-konrpoas Nel
Mexanunka

I. Mexanuyieckoe ABMKEHHE Kak IpocTeiimas popMa JIBHKCHHS Mmatepun. [loctynarensHoe n
Bpamare/ibHoe AprxeHne. Cucrema orcuera. Pajguyc-sekrop.
2. ©usnyeckue mojenn. Marepranbhas Touka. TpaekTopusl. [Iyte u nepemernenue.
3. CxkopocTs. PaBHOMepHOE 1 HepaBHOMEpHOE JBHKEHHE, Yckopenue. TaHreHUManbHOE M HOP-
MaJIbHOE YCKOPEHHS.
4. JlBwkenne no okpy)HOCTH. CBS3b MEKILY NHHEHHBIMH M YIJIOBBIMH KHHEMATHYECKHMH Be-
JIMYMHAMH,
5. lepsbrii 3akoH HbloTOHA 1 MOHSATHE HHEPIMATBHON CHCTEMBI OTCHETA, Bropoit 3akon Hero-
TOHA M IOHSATHE CHJIbI, MACChl W UMITYJIbCA. Y paBHEHNE JIBMKeHus. Tpetuit 3akon HeioToHa.
6. Immysibe Tenta. 3akoH cOXpaHeHMs UMITYIIbca MeXaHHUECKOH CHCTEMBI,
7. Mexannueckas sHeprusi. PaGota. MotocTs. KuneTnueckas n noTeHImanbHas IHEPIrUM.
8. Ionste abeomoTHO TBEpIOTO Tema. MoMeHT nHepunn rtena. Teopema llltefinepa.
9. MomeHT cuitbl. MOMEHT uMmmysibca, YpaBHeHHE MOMEHTOB, YpaBHeHUE BpallaTebHOTO [BH-
AEHHS TBEPJIOrO TeJIa OTHOCHTEJILHO HEIIOABMKHOM OCH.
10. 3aKoH coOXpaHeHHs! MeXaHHUECKOH YHEPIHH.



| I.I'apmMosudeckue KojieOaHns U UX XapaKTCPUCTHKH. JInddeperimanbHoe ypaBHEHHE rapMo-
HUYECKUX KOJIeOAHUH H ero perieHue.,

12. MexaHn4ecKue rapMoOHHHecKne Kosiebanus Ha MpUMepe NMPYKUHHOTO MASTHHKA. CkopocTb
M YCKOPEHHE TapMOHMYECKMX KoebaHuil. [Tonnas sHeprus KoaeOaHHH.

13. YpaBHeHHe CBOOOIHBIX 3aTyXaKOWMX KoJIcOaHHH M €ro pelicHue. Kosdduument u aexpe-
MEHT 3aTyXaHHs.

14. YpaBHEHUe BBIHYKICHHBIX KOJICOaHUH 1 €ro peuieHne. AMILIUTY/IA U (haza npu BBIHYKICH-
HBIX MeXaHUUEeCKUX Kosledanusix. MexaHn9IecK1i pe3oHaHc.

OCHOBBI MOJIEKY/ISIPHOI (PH3UKH H TEPMOIHHAMHKH
1. OCHOBHBIE TIONOKEHHSI MOJIEKYISIPHO-KHHETHYECKO# Teopuy BelecTBa. MHUKpO- M Makpoco-
CTOSTHHUSI CUCTEMBI.
2. Iousitie uaeanbHoro rasa. ONbITHBIC 3aKOHBI HICATTBHOTO rasa.
3. YpaBHEHHE COCTOSIHUS MJICATBHOTO ra3a (YpaBHCHHUE Kunaneiipona — Menzesneesa).
4. JlaBiieHne raza ¢ TOUKH 3PEHUS MOINIEKYIAPHO-KHHETHYCCKOH TCOPHH. OCHOBHOE YpaBHCHHE
MOJIEKYJISIPHO — KHHETHYECKOH TCOPUH.
5. Ypelto cTereneii cBoOOIbI MOJIEKYIbl. BHYTPEHHSIS SHEPTHs UICATBHOrO Ta3a. 3aKOH paBHO-
pacTipeie/ICHHsi SHEPTHH 110 CTETIEHSIM CBOOOIbI.
6. OCHOBHBIC TEPMOAMHAMUYECCKUE TIOHSITHS: BHYTPEHHSS JHEPris, paboTa, Teniora. VYpasHe-
HHE 1IepBOTO Havasla TEPMOJHHAMHKHN.
7. TennoeMKOCTh. 3aBHCHMOCTD TEIIIOEMKOCTH HICATBHOTO rasa OT BUId Mpouecca.
8. Asmadarudeckuil nporece. Y pasrenue [lyaccona.
9. Bropoe Hauaio TepmoanHamMuky. OOpaTiMble i HeOOpaTHMBbIE TPOIECCBI. Kpyrosoii nporecc
(TMKJT).
10. Termoesie auratenu. KIIJ1 reriosoro auratess.

PeitTHHI-KOHTPO.Ib Ne2
JJIEKTPHYUECTBO H MATHETH3M

1. 3akon Kynona, HanmpskeHHOCTB 3JIeKTPOCTaTHIeCKOro mojis. [IoHATHE 57eKTPOCTATHICCKOTO
rionist. [IpMHIMT CYIEPIO3ULAN NTEKTPUHUECKHX TTOJICH.
2. Iorok HanpsukenHocTH. Teopema ['aycea [uist 3EKTPOCTATHYECKOTO MOJIS B BAKYYME.
3. TToTeHIHaN MEKTPOCTATHYECKOro noist.  PasHOCTh MOTEHIHAIIOB. Pabota cH 3JIEKTPOCTATH-
YECKOTOo MOoJsl.
4. L{MpKYJISIAS HATPSKEHHOCTH HICKTPOCTATHHECKOTO MO, Y CIIOBHE TOTCHIMAIBHOCTH S/1CK-
TpoCTaTHUECKOro noust. CBsizh MEAULy MOTCHIHAIOM M HANPAKEHHOCTBIO JIICKTPOCTATHHECKOTO
MoJis.
5. DueKTpuUecKuit Mok, JINmobHEIH MOMEHT. [oTeHIMAN 1 HANPSFKEHHOCTE TOJIA JITIONA.
6. JlnonexTpadeckas BOCIIpUMMHMBOCTE BellecTa. Teopema ['aycca /uist SICKTPHHECKOTO MO
B JINDJIEKTPHKE.
7. DeKTpUUECKOe CMelleHue (eKTpudecKas WHAYKIMs). JluanekTpiyeckas MpoHHLIAEMOCTh
Cpe/ibl.
8. DITEKTPOEMKOCTD YEJHHEHHOTO NPOBOHNKA, CHCTEMBI TPOBOJHMKOB H KOHIIEHCATOPA.
9. DeKTPUUECKHIl TOK M YCJIOBHS €0 CyUIeCTBOBaHHS. PasHOCTb MOTCHUMAIOB, JJICKTPOIBH-
KYIIast CUa, HalpsHKeHue,
10. MaruuTHOe 1osie B Bakyyme. MaranTHast WHAyKUus. [[pHHIAT CYTIEpO3HIA MarHATHBIX
noneit. 3akon buo — Casapa -Jlanaca.
11. JIBvkeHMe 3apsKEHHBIX HACTHIL B HJIEKTPUHUECKUX M MArHUTHBIX TMOJISX. Cuia JlopeHua u
chna Amriepa.
12. 3aKOH MOJIHOIO TOKA JUIS MATHUTHOTO 110Jisi B BenecTse. HanpsyKeHHOCTb MArHWTHOTO TOJIS.
MarHiTHas POHHIAEMOCTb cpesibl. MIHYKIMsS MArHUTHOTO 110J1s1 B BCLICCTBC.
13. Onsir ®apases. Maruuthbii ook, 9J1C uHaykiu. OCHOBHOH 3aKOH 9JICKTPOMArHUTHOH
unykiun. [pasuio Jlenua.



14. CaMOMH/IYKIMS ¥ B3aWMOMHIYKIHS. HIyKTHBHOCTD.
15. DiexrpomarnuTHoE nosie. Crctema ypasHeHuit Makcesesuia.

OnrTuka
1. IlpojioNbHEIE M MOMEPEUHbIe BOMHDI, ['apMOHHUECKHE BOJHBI H HX XapaKTCPUCTHKA. Bosro-
BOH ()pOHT.
2. BonHoBoe ypasHeHHe 1 ero petnenne. Maszosast CKOPOCTh.
3. DJIeKTPOMArHNTHASL TIPHPOIA CBETA. BOJIHOBbIC YPABHEHMs JUI S/ICKTPOMArHHTHOIO MOIIA.
XapakTepUCTHKN CBETOBOM BOJTHBI.
4. Tlpunuwn [offrerca. 3aKOHbI OTPAKCHUS W TIPEJTIOMIICHHS. AOGCOJIIOTHBIN W OTHOCHTETbHBIA
rokasareny npesoMieHus. [1oJ1Hoe BHYTPEHHEE OTPAKEHHUC.
5. KorepeHTHOCT ¥ MOHOXPOMATHUHOCTh CBETOBBIX BOJH. ONTHYECKAs JUIMHA MYTH. Onrude-
cKas pa3sHOCTh Xoj1a. MiuTepdepeHins BOIH.
6. Ipunnun oiirenca — ®penens. Merox 30 Openers. [IpsimonHeiiHOe pacrpoCTpaHEHUE
cseta. JIndpakimns @peners.
7. udpaxuns Opaynrodpepa 0T HGECKOHEHHO JUTMHHOH MPAMOHN WEJIH W Ha OJIHOMEPHOH Ju-
) pakIMOHHON pelreTKe.

PeiiTunr-KoHTpOo. b No3
OCHOBBI KBAHTOBOH 1 aTOMHOI Gu3nkn

1. Temmeparypa abcosmoTHo depHoro Tesa T = 6000 K. Ecnn Temnepatypy Tena yMEHbIUIHTE B 2
pa3a, TO JHepreTHUecKas CBETHMOCTh aDCOTIOTHO HEPHOTO TeTa

1) ymeHbinuTes B4 pasa 3) yBeMUMTCS B 2 pasa

2) yBenuuutes B 16 pas 4) ymenbiuutest B 16 pa3s
2. EcIi JUTMHA BOTHBI, COOTBETCTBYIONIAS MAKCHMYMY H3JyHCHUSl YMEHBIIMIACH B 4 pasa, TO
TeMIieparypa abCcoNOTHO YEPHOTO TeNa

1) yBenuumiach B 2 pasa 3) yBesuMiack B 4 pasa

2) yMeHbIINIAch B 4 pasa 4) yMEHBIIMJIACh B 2 pasa.
3. Eciti 3a4epHEHHYIO TUIACTHHKY, Ha KOTOPYIO MafaeT CBET, 3aMEHHTH Ha 3CPKATLHYIO TOH Ke
TJTOMIA/A, TO CBETOBOE JIaBIICHHE

1) OCTaHEeTCs HEM3MEHHBIM;  2) YMEHBIIMTCS B 2 pasa: 3) yBenuuuTcs B 2 pasa.

4. DIeKTPOH B aroMe MepexoJuT U3 BO30DYXKICHHOIO COCTOAHMA C SHepruei £; B OCHOBHOE
cocTostiHue ¢ sHeprueit Eo. Ilpn atom ucmyckaerest poToH. Macca Hemymennoro ¢oTona pasna
1) E - E 2) E,-E, 3) E -E, E, - E, E1+Eu
2 = ]

3 4) 5)

c ¢ he he

5. Yacrora nagarouero Ha (pOTo3MEMEHT H3TyUCHHUs YMEHBIIIACTCA BIABOC. Bo ckoJIbKO pa3 HYK-
HO M3MEHWTDH 3a/ICPKMBAIOIICE HAMPSUKEHHUE, ¢Cciin pabOTOH BBIXO/A SMCKTPOHA M3 MATCpHAITd
doTosnemMeHTa MOKHO NpeHebpen?

1) yBenuuuTh B 2 pasza;  3) yBCJAMUUTE B 42 pas; 5)ocTaBuTh O€3 N3MEHEHHH.
2) yMEHBIINTH B 2 paza;  4) yMEHBIINTE B V2 pas:
6. TTpu 3aMeHe 0HOTO MeTallia JIPYTUM JUTHHA BOJTHBI, COOTBETCTBYIOMAA KpacHOH rpaHuie

dororddexra, ymenpmaerest. Pabora BeIxos1a UIs BTOPOTO METAIIIA IO CPABHEHHMIO C padboToii
BBIXO/1a JIJIsl [IEPBOTO

1) yBennuniacs, 2) yMEHBIUNJIACH, 3) He U3MEHWIIAC.
7. Onpitel CTONETOBA 10 UCCIIEI0OBAHMIO B3ANMOIEHCTBHS U3JYHUECHHS ¢ METAIL/IAMH!

1) 1O3BONMUIIH OTIPEACIIATE PASMEPHI AJIpa;

2) MOATBEPANIIN KBAHTOBYIO TIPHPOLY H3TYHCHHS,

3) OATBEP/IAIA HATTMUHME BOJTHOBBIX CBOHCTB y /ICKTPOHOB;

4) TIOATBEPAITH THIIOTE3Y O JUCKPETHOM CTIEKTPE SHEPTHHU SJICKTPOHOB B aTOMAX.
8. OnbiThl ®@panka u [eplia o MCCIIeI0BAHMIO HIIEKTPHHUECKOT0 paspsi/ia B napax pTyTH:

1) MO3BOJIMITH OIPEICIUTL Pa3Mephbl s/1pa;
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2) MOATBEPANIH KBAHTOBYIO IPUPOJLY W3TYUEHUS:

3) MOITBEPANIIN HAJTHYHE BOJTHOBBIX CBOHCTB Y DJICKTPOHOB;

4) MOATBEP/IUIIA THITOTE3Y O AMCKPETHOM CIIEKTPE IHEPTHHU JJIEKTPOHOB B aTOMax.
9. Ha pucyHKe H300pa)KeHbI CTallMOHApHbIE OPOUTHI aTOMa BOIOPO/IA COTIACHO MOJCIH bopa, a
TAaK)Ke YCIOBHO W300PaKeHbl IIEPEXOIBI HTEKTPOHA ¢ OMIHOI CTAHOHAPHOH OpOMTHI Ha ApYTYIO,
CONPOBOXKIAIONINECS H3TyUeHNeM KBaHTa sHeprun. B ynerpaduonetooii obmactu ciekTpa 5TH
repexoisl JaloT cepuio JlaiiMana, B BUIHMOR — cepuio baibMepa, B HHQPAKPACHON — CEPHIO
[Mamena. HanGomplueit yacToTe KBaHTa B BUIMMOIT 00J1aCTH CTIEKTPa COOTBETCTBYET MEPEX0

j O 1)n=4—n=3
2)n=3—-n=2
3)n=5—=n=2
4)n=5—-n=1

10. B Teopun Bopa paanyc n-oift Kpyrosoi opOHTEI 9JIEKTPOHA B aTOME BOJOPO/A BBIPAKACTCA
yepes paaMyc TiepBoil opOMTHI  OpMYIOH: 1, =1 .n’. Ornpeaenure, Kak HW3MEHSACTCS
KWHETHYeCcKast SHEPTHs 2JICKTPOHA [IPU TIEPEXOJIe ¢ TPETheH OPOHUTBI Ha TIEPBYIO.

1) yBenuguBaetcs B 9 pas 3) yBenMunBaeTes B 3 pasa 5) He MeHsieTCH

2) yMeHbIaeTcs B 9 pas 4) ymeHbIIaeTCA B 3 pasa
11. Onwitel Jlesuccona u Jlxepmepa mo An(QpakiMu Ha KpUCTaliax:

1) MO3BOJIMIIN OTIPENIEIUTE pasMephl sIpa;

2) NOATBEPIMIIH KBAHTOBYIO IIPHPOJLY H3IIyYCHUS:

3) MOATBEPANIIN HAJTMUNE BOJHOBBIX CBOHCTB Yy SJICKTPOHOB,

4) OATBEPMITH THITIOTE3Y O JUCKPETHOM CIEKTPE YHEPTUH HJIEKTPOHOB B aTOMAX.

12. CpaBHHUTE JUIMHY BOJHBI ¢ bpoiins % , Juis wapuka maccoit m = 0,2 r 1 MpOTOHA Maccou
L
o
m=1,67-10 = KI', UMEIOIINX OJIMHAKOBBIC CKOPOCTH.
= -2 s Fa
1) 6.57-107% 2) 835107 3)6,57-10% 4) 8,35-10,

13. CraunoHapHabiM ypaBHenueM IlIpeanHrepa juist 3JIeKTPOHA B BOJOPO/I0TI0I00HOM aTOME SIB-
JIAETCs YpaBHCHUE

pE¥ P,
d°x h”
2)V2w+2$f? E+ 1 -Ziwzo
he dne, r

¥ 2

D iy 25 My =g

2
4)V3w+?5w=0

14, Ecim y — QyHKIHST HMEET BU/l, YKA3aHHBIN HA PUCYHKE, TO BEPOATHOCTD OOHapYXKHUTh JIEK-

g
TPOH Ha yuacTKe ~6— LXE -, pasna

v A 1) 2,
A Y
\/ 3)%
4) %

15. B KakoM cllydae SHepreTHYECKHil CIIEKTp AIEKTPOHA CIITOIHON?
1) 271EKTPOH B MOTEHHATBHOMN SME MIMPUHOM 10" m
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2) 9JIEKTPOH B aTOMe

3) 97IEKTPOH B MOJIEKYJI€ BOAOPOJIA

4) cBOOOIHBI TEKTPOH.
16. MakcumaiibHOE 3HaUCHIME TPOCKIIMH MOMEHTA MMITYIIhCA H1EKTPOHA, HAXOISIIErocs B f-
COCTOSIHHH, Ha HAIpaBJieHHe BHEITHETO0 MArHUTHOT'O TI0JTs PaBHO

DA 2)2h; 3)3h; 4)4h.
17. CKONbKO pasjiMuHbIX COCTOSHUIL MOMKET HMETh 2JIEKTPOH C IJIaBHBIM KBAHTOBBIM YHCIIOM N =
4?

1)15;  2)48; 3)32; 4)54.
18. Onpenenutb atoM, y KOTOPOro B 0CHOBHOM coctosHun 3anorersl K, L, M — cion u B N —
CJIOE PacTIONIOKEHBI 7 3JIEKTPOHOB.

1)Cl; 2)Ge; 3)Br; 4)Ti.
19. YUem MeHblIIE YHEPrHst CBA3HU SIPa, TEM

1) Gonbie y Hero nedekT Mace:

2) meHploylo paboTy HYKHO COBEpPIINTBL, YTOOBI Pa3feiUTh ITO SAPO HA OTHEIBHBIE
HYKJIOHBI;

3) Gostblue YHEPTHHU BBLIEIUTCS [IPH pacrajie 3TOro sApa Ha OT/e/bHEIC HyKITOHEI;

4) MEHBLIE €ro YHEPrusi MOKOS;

5) MEHbBIUE JHEPIUM BBIACTUTCS B PEAKUHH TEPMOSIEPHOTO CHHTE3a JTOTO sAApa C
JAPYTUMU SZIpaMH.
20. Ilpu a-pacnane

1) 3apsin siapa He M3MEHUTCS, Macca siIpa YMEHbIIAETCs Ha 4 a.e.M.;

2) 3aps s/pa yMeHbIIaeTes Ha 2¢, Macca s/pa yMEHBIIASTCs Ha 4 a.e.M.;

3) 3apsn Apa yMeHbIIaeTes Ha 2e, Macca sjpa He MEHSETCs;

4) 3apsi siapa yMEHbIIACTCS HA 4¢, Macca siIpa YMCHBIIACTCS HA 2 4.6.M.
21. CxombKo ¢~ M B~ pacnajioB J0IKHO MPOM3ONTH, 4TOOBI HeCTAOWIBHBIE  M30TON aMepHIHS
o3 Am npeBpaTHIICs B CTaOMIBHBI W30TOM BHCMYTA 0 Bi ?

1) 8andf 3) 6ausp

2)9au3p HT70u3p
22. SInpo azota I N 3axBaTHIO & -HacTHILY (3 He) ¥ MCTTYCTHIIO TIPOTOH. SIIpo KAKOTo 3IeMeHTa
obpaszoBaiocs?

DYF 270 3HUF 40 5N
23. Slapo Gepwmsi [ Be. nornotns aeiitpon [H , npespamaercs B siapo Gopa '\B. Kaxas
YacTHIA NPU 3TOM BEIOpachiBaeTcs?

)p 2)n 3) & 4) e 5) ucnyckaercst ¥ -KBaHT
24. B nopsjike Bo3pacTaHHs WHTEHCHBHOCTH (yH/IAMEHTATbHBIE B3aMMOJICHCTBHS
pacrnojiararoTes CIeayromnm oopasom

) osexTpoMarHuTHoe, criaboe, rpaBUTAllHOHHOE, CHITBHOE:

2) cnaboe, cHITBHOE, TPABUTALIMOHHOE, HIEKTPOMATHUTHOE,

3) 57EKTPOMArHUTHOE, MPABUTAIIMOHHOE, C1aboe, CHITbHOE!

4) rpaBUTALIMOHHOE, c1aboe, EKTPOMArHUTHOE, CHIIBHOE.

[IpoMexxyTouHast aTTeCTANMS 110 HTOrAaM 0CBOCHHS IHCINILIHHBI (IK3amMeH)
Bonpoce! k 9k3ameny

MexaHuka
1. Mexanmueckoe asukenne. MarepuasibHast Touka. [locTynateibHoe W BpalaTe/ibHOS JABHIKE-
ane. Cucrema orcuera. Pajnyc-sekrop.

2. Tpaexropus. ITyrs n nepementenne. Ckopocts. PaBHOMepHOE 1 HEPABHOMEPHOE JIBHIKCHHE.
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3. TanreHumanbHOE M HOPMAIBHOE yekopenus. Bpawarensnoe asmkenne. Kunemarnka spaiua-
TEJIBHOTO JBHIKEHUSI,
4. 3akonbl HpioToHa, VIHepImaTbHble CHCTEMbI OTCUETA.
5. Ummysibe. 3akon coxpanerust UMITYJIBCA MEXAHUYECKOM CHCTEMBI.
6. Mexanuueckas sHeprus. PaGora, MouHocTs.
7. Kvnetnueckas u noteHunanbHas SHepruun. 3aKon COXPAHEHUS YHEPrUn
8. ABconoTHo TBepoe Teno. MomenT uHepunu tena. Teopema Il reiinepa.
9. MoMeHT cuitbl, MoMeHT ummysibea. YpaBHEHHE MOMEHTOB. YpaBHEHHE AMHAMHKH Bpaila-
TCJIBHOTO JIBUIKEHNSI TBEP/IOTO TENIa OTHOCHTEIBHO HEMOIBHIKHOM OCH.
Mexannveckne Koe6anust 1 BOJIHBI
10. Fapmonmdeckue koneGanus 1 ux XapaKTepUCTUKH,
11. Mexannueckne rapMoHHYECKHE KOTeOaHM: NPYXKUHHBIA U MATEMaTHYECKUI MasiTHHKH.
12. 3aryxaroume xoneGanus. JlekpemenT 3aTyXaHus.
13. BeinysxeHnble konebanns. Pesonanc.
14. TTposonbHBIE 1 NIOTIEPEUHBIE BOJIHBL, ["apMOHMYCCKUE BOMHBI M HX XapakTepucTuku. BosHo-
BOH (hpoHT.
I5. BosiHoBoe ypaBuenue. dazoBas ckopocTh,
OcHoBBI MosIeKyIsIpHOIT Gu3HKHN 1 TePMOAHHAMHKH
16. MonekynspHO-KHHETHYECKAS TEOPHS HICATLHOTO Ta3a. CTaTHCTHYCCKi ¥ TEPMOJAUHAMH-
YECKHH METOIbI.
17. OneITHBIC 3aKOHBI HJICATBEHOTO ra3a. YpaBHEHHE COCTOSHMS MICATBHOTO rasa.
18. OcHOBHOE ypaBHEHHE MOTEKYIISPHO-KHHETHYCCKOI TCOPUH MACANBHOTO rasa.
19. Yncno creneneit ceo6obl. 3akon PABHOPACHPE/ICIICHUA SHePrul. BHYTpeHHsIS yHeprus ue-
QIBHOT'O rasa.
20. Pacnipenenenne Maxcsera. Cpenne CKOPOCTH MOJICKYIL.
21. bapomerpuueckas hopmyia. Pacnipesenenne Boabimana,
22. OCHOBHBIC TEPMOJIMHAMUYECKHE TTOHSTHS BHYTPEHHSISI SHEPrus, padoTa, TemIoTa, TenIoeM-
KOCTB.
23. TlepBoe Hawan0 TepMOIMHAMHKH. IIprmenenne nepeoro Havama TepMoIMHAMUKH K H3011po-
neccam.
24, Anmabarndecknii npouece. Y pasHenme [lyaccona.
25. OBparumble U HeOGpPaTHMbIE TPOLECCHI. Kpyrosoit npouece. Bropoe Hauano tepmonnamu-
KH.
26. Tennosere msurarenn. Kosduument nonesnoro elcraus TEILIOBOTO JIBUrATEIs,
DJIEKTPHYECTBO H MATHETH3M
27. DnekTpuueckoe moste. 3akon Kynona. HanpsikenHOCTS MOJIS1.
28. [ToTok BeKTOpa HAIPSIKEHHOCTH HIEKTPOCTATHICCKOTO [0S, Teopema I"aycca.
29. Ilotenuman. Pasnocts noTenumanos, CBsi3b MEIKAY NOTCHIMAIIOM H HANPSKEHHOCTBIO DJIeK-
TPOCTATHYECKOTO 11018,
30. Dnexrpudeckuii IOk, [IHIONBHBI MOMEHT. [Torenuman aumnons.
31. Tuner quanexktpukos. MonHasi, JICKTPOHHAsT H OPUEHTALIMOHHAs Nospu3auni. [lonspuzo-
BaAHHOCTb.
32. Teopema I'aycca st 91€KTPUUYECKOTO MO B JAMITIEKTPUKE. DIEKTPHUECKOE CMEIICHHE.
33. DIEKTPOEMKOCTE YeTHHEHHOIO npoBojHuKa. Konjiencatopsl. EMKoCTs mmockoro
KOHJlecaTopa.
34. Dnexrpuucckuii Tok. DuekTposBKyas cuna. Hanpsikenue.
35. 3akoH Oma. PaboTa u MOLHOCTS Toka. 3aKoH Hoxoynsi-Jlenua.
36. Maruuthoe nosne. Cuna AMmriepa u ciia Jlopenna.
37. 3akon bro-Casapa-Jlannaca. [punimm CYTEPTIO3HIIHH MarHUTHBIX MOJIEH,

38. [upkynsmms BekTopa MarHUTHOI nuaykumny. Iotok BekTopa MaranTHol nraykunn. Teo-
pema ["aycca juist MarHuTHOTO oIS,
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39. DnexrpomarautHast wHAYKUMs. Camonnaykims. OCHOBHOM 3aKOH 3JIEKTPOMArHUTHO#M MH-
nykuunu, [Tpasuno Jlenua.
40. Cucrema ypaBHenunit Makcselia. DIeKTpOMarHuTHOE 110J1e,
Onruka

41. 3aKOHbBI OTPAKECHUS U MPEITOMICHUS HIEKTPOMArHUTHBIX BOJTH. AGCOMOTHBIN W OTHOCH-
TEJIbHBIN MMoKasaTesu npesiomienus. [lonoe BHyTpeHHee oTpaxenue.
42. KorepeHTHOCTh 1 MOHOXPOMATHYHOCTh CBETOBBIX BOIH. OnTudeckas amuHa myti. MaTtep-
(epeHmms cBeTa.
43. llpunuun INoitrerca- @penens. Meton 3ou Openens.
44. udpakuns Opaynrodepa. [[npakiunonnas pemerka.

OcHOBBI KBAHTOBOI H ATOMHOI PUIHKH
45. Tenmosoe n3nyyenye. XapakTepuCTHKN TEIUIOBOTO  M3JydeHns. AGCOMOTHO YepHOE TeJIo.
3axkon Kupxroda.
46. 3axon Credana-borbumana 1 3akon Buna. Pacnpesenenue sHeprun B criektpe aGComoTHO
uepHoro teia. @opmysa  Pones-/hxnnca. Yiasrpaduonerosas karactpoda.
47. KeanToBas rumotesa u Gpopmyia [nanka
48. Buemnnii porosnekrprdeckuit 3G ekt 1 ero 3akoHbl. GOTOHBI.
49. Mozess atoma Peseppopaa. [octynarst bopa. Atom Bojoposa.
50. I'unoresa e bpoits. DKCNepUMEHTAILHOE MOITBEPAKICHHE BOIHOBBIX CBOMCTB MHKpOYa-
CTHII,
51. COOTHOIIEHHE HEOIPEIEIEHHOCTEIH.
52. Bonwosast Qpynkums, ee coiicta u cratucTHueckuil embich. HectaiuonapHoe ypaBHeHMe
[TIpeaunrepa.

53. Craunonaproe ypasuenue llpeaunrepa. Yactuna B moTeHIMATBHON sve. KBaHTOBbII rap-
MOHWYECKUI OCIHILISTOP.

54. Ypasnrenue [llpenunrepa juis snekTpoHa B atoMe BoJopoja. I aBroe, opbuTaibHoe W Mar-
HUTHOE KBAaHTOBBIEC YUCIIA.

55. KpanToBaHHE HEPTUM HIEKTPOHA B aTOMe Bojoposa. CliekTp aToMa BOAOPOIA.

56. OpOurainbHbIil MEXaHHUECKUI 1 MATHUTHBIH MOMEHT 3J1eKTpPOHa.

57. CoOCTBEHHBIH MEXaHWYECKHUIT MOMEHT MMITY/IbCa 371eKTpoHa (criuH). CIHHOBBIN MArHUTHBIH
MOMEHT 31eKTpoHa. CrMHOBOE M MArHUTHOE CIMHOBOE KBaHTOBbIC umcia. Onerr IllTepHa u
I'epnaxa.

58. [punimn 3anpera [aym. [epuoanueckas cucrema demMeHToB MeH ieneesa.

59. XapaxrepucTukn atoMHOro sjpa. Moiesn aroMHoro sapa. Macea 1 SHEepris CBsI3H sIpa.

60. 3aKOoHBI paJIMOAKTHBHOTO pacriaia. Anb(da-, GeTa- 1 raMMa-n3IyHeHne.

CAMOCTOSATEJIBHASI PABOTA CTYJIEHTOB

paboTa ¢ JCKUHOHHBIM MAaTEPHAIOM KaK 110 KOHCIEKTaM, JIMTEPATYPE, TaK W ICKTPOHHBIM
UCTOYHHMKAM HH(pOpMaLUH

- BBITMOJIHEHHE JJOMAIIHET0 3a/IaHNs 1 TIOArOTOBKA K PEHTHHT-KOHTPOIISIM

- BBIMOJHCHHUE PacueTHO-rpaduHecknx padbor:

- PI'P Ne 1 Mexanuka. Monekynspras ¢pusnka u Tepmoaunavuka. KoneGauns u BoJHSL

- PI'P Ne 2 Dnexrpomaruerusm. Onruka

- PI'P Ne 3 OcHOBBI KBAaHTOBOIT M aTOMHO# (U3HKH

- Hanucanue pedepara

JUTS1 KOHTPOITS PabOTBI CTY/ICHTOB. & TAKIAKE JUIS CTUMY/IHPOBAHHS.  CHCTEMATHUECKOTO H3YYCHHS
Kypca QH3HKH B TEYCHHE CEMECTPa TIPE/LyCMOTPEHbI PEHTHHT-KOHTPOIM. OHU NPOBOSTCS B [IHCh-
MEHHOH (opme

= JUIA KOHTPOJIs 3HAHWH CTY/ICHTOB IIPOBOIMTCS MTOTOBBI dK3aMeH (2 cemecTp)
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IMPUMEPHBIE 3AJIAHUS K PACYUETHO-TPA®OUYECKHM PABOTAM

PT'P Nel. Mexanuka. Moieky/sipHast U3HKa H TEPMOAHHAMHKA
JIBe MaTepHUalbHbIe TOUKH JIBUIKYTCS 1O OKPYKHOCTH paarycom 1,2 M corsiacHo ypaBHe-
HUAM: ﬁ|=A1+Bll+C|t2 H §2=A2+B3I+C2t2, rae: & 1 &, — KPMBOJIMHEHHBIE KOOPIAUHATHI, A|=8M,
B,=1.8m/c, C1=-0,5Ms¢, Ay=-1Mm, Bo=Iwm/c, C2=1.2Mvc'2. OrnpeeuTh JIMHEHHYIO U YTJIOBYIO
CKOPOCTH, TAHTCHIMATBHEIE, HOPMAJILHBIC, [TOJIHBIC W YTIIOBBIE YCKOPEHHS B MOMEHT COBMeIIle-
HHE TOYEK.

Toyka JABMKETCS 10 OKPYXKHOCTH paimycoM R=4 M. 3aKOH e¢ JABWKCHWS BBIPAXKACTCS
ypaBHEHHEM S=A+Br*, rie A=8 M, B=-2 m/c* OnupeenTh MOMEHT BPEMEHH [, KOT/la HOpMaJlb-
HOE YCKOpeHHe Wn Touku paBHO 9 m/c’. Haifti Moxys ckopoctu V, TaHreHuMaisHoro Wr u
MOJIHOTO W yCKOpEeHHH TOYKH B TOT e MOMEHT BPEMEHH .

Touka nBHIXKETCH 110 KPUBOIMHEHHOW TPACKTOPUM C MOCTOSHHBIM TAHTCHIHAIBHBIM
yckoperueMm 0,5 m/c2. Oripeie/iiTh MONHOE YCKOPEHHE TOUKH B MOMEHT BPEMEHHM 5 ¢ OT Hadasia
JBHIKCHUS, €CIIM paJMyC KPHUBHU3HBI TPACKTOPHH B 5TOT MOMCHT BPCMCHH 2 M.

IIHHI/IH,E[}J.. paCl'IOJl()}](t‘HHB]ﬁ FOPU30HTAIIBHO, MOXKET BpallaTbCH BOKpPYI' OCH, COBITaadO-
lieii ¢ ockio uauHApa. Macca uuivnapa m=12 kr. Ha univuap HamoTal miHyp, K KOTOpoMY
NpUBsA3aH rupro Maccoit m,=1 kr. C kakum yckopeHueMm Oyzer onyckarbes rups? Kakosa cuima
HATSOKEHHSI [IHYpa BO BpeMsl IBHIKCHUS THPH?!

B CIUIONIHOM OJHOPOJIHOM JMCKE pajJnycoM R MPOCBEPIIHUIIA CKBO3HOE OTBEPCTUE Pa/IH-
ycoM R/2 oT ocu cuMMeTpHH. BO CKOJIBKO pa3 U3MEHUTCS MOMEHT HHEPIIWH TeJla OTHOCHTEITBHO
yKa3aHHOI ocu?

[llap ckaTbiBaeTesl ¢ HAKIIOHHOM TutockocTH BbicoTo A=90 cm. Kakyio MHEHHYIO CKO-

pocTh OyNET UMETh AP B TOT MOMEHT, KOT/1a OH CKaTHTCS ¢ HAKJIOHHOM 1i10ckocTn? MomeHT
2
uHepuuu wapa J=0,4 m-R".

[Inatrdopma B BH/IE JAMCKA BPALIASTCSI IO MHEPIMHK OKOJIO BEPTHKAIBHON OCH C 4aCTOTOH
n=14 mun”. Ha Kpato riatgopMbl CTOUT uestoBek. Korza uenosek nepemesn B HeHTp riarhop-
Mbl, HACTOTA BO3pOCIA 10  M3=25 vun"'. Macca uenoseka m=70 kr. OnpejeuTh Macey miar-
(}JOPMI—:I. MowmenT HMHEPLHWH 4CJIOBCKA PACCHHUTHIBATL KAK LA I\{BTCPHEL"[bHUI;'I TOYKH.

OnpenemTs KHHETHYECKYIO dHEPruti0 Wkp 1ocTynaTesibHOTO JIBHIKCHHS BCEX MOJICKYJI
rasa, HaXosIerocs B cocyae oosémom V=5 51 noa aasnernem p=500 kIla. Onpenenuts MoJIsp-
Hble TeroéMkocTd ', m ), 3TOro rasa, €clid CYHTaTh, YTO MOJIHAS KHWHETHYECKas YHEeprust Mo-
7eKy1 9Toro rasa B 1,666 pas npessimaer Wkp.

KakoBo jaBieHue cMecH razos B koside oObemMom 2.5 J1, €C/ii B HEeH HaxXxOAUTCs 10" mo-
15 .7 - -
nekyn kuciopona, 4-10° monekyn asora u 3,3-107 r aprona? Temmneparypa cmecu (=150 °C.
Haitti MossspHYIO Maccy CMECH rasa.

HekoTopslit ra3 mpu HOPMAILHBIX YCIOBHSIX UMeeT TIoTHOCTh  p=0,089 kr/m’. Onpeste-
JIMTh €r0 YENbHbIE TEMIOEMKOCTH ¢, U ¢, . Onpe/euTh H3MeHeHNe BHYTpeHHel sneprun AU
ITOTO Ta3a Npu W300apruecKOM YBEIIMHEHHH €TI0 MIJIOTHOCTH B JIBa pasa.



[IBUTHHKH, B3BELICHHBIE B BO3/LyXe, HMel0T Macey m=10"°r. Bo cKOJIBKO pa3 yMeHbIIHT-
Cs MX KOHUEHTPAIINS 1 TIPU YBEHYeHHH BBICOTHI Ha Ah=10 M? Temneparypa so3ayxa 7=300 K.

Ha kakolf BbICOTE JaBleHHe Bo3jiyxa coctasisier 60 % OT J1aBIeHUs Ha YpPOBHE MOps?
Temneparypy Bo3/lyXa CHHTaTh MOCTOSHHOMH U paBroi 0 ° C,

MoutekynsipHblii kucnopoa maccoil m=250 r, umesunii Temneparypy 77=200 K, Gbur
amnabatHo cxat. Ilpu stom Gbita cosepinena padora  A=-25 kJlx. Onpenenuts KOHEYHYIO
TeMnepatypy 7> rasa.

A30T TI0THOCTBIO Py=1,4 Kkr/™M 3aHMMaet o6bem V=5 1 npu temneparype £,=27 °C. I'a3

ajmadaTuuecKy MepeBeieH B COCTOSHUE ¢ TUIOTHOCTBIO p=3,5 kr/M>. OrpeieiTh TeMIepatypy
raza 7, B KOHIIE MEPEX01a U U3MEHEHHUE €TI0 BHYTPECHHCH dHEPTUH.

PI'P Ne2 Daexrpomaruernsm. Konebanus n Bornbl. Onruka
[[lap paamycoMm R 3apspkeH OIHOPOAHO ¢ 0OBEMHOM noTHOCTBIO p. Haility HanpskeH-
HOCTB NoJIst E 11 TOYEK BHYTPH H BHE LlIapa.

[T;10CKMit BO3YIIHBI KOHICHCATOP MOAKIIOHYNIIN K DaTapee. a 3aTeM OTKIIOYHIIN OT Heg.
[Tocite HTOTO CABHHYJIH TUIACTHHBI KOHICHCATOPA YMEHBIIUB PacCTOSHAE MEK/Y IIaCTHHAMH B
2 paza. Kak u3MeHuTCs:

a) HEPrus, 3araceHHas KOH/ICHCATOPOM:

0) 3apsin Ha 0OKIIaJIKaX KOHACH CATOPA,

B) TUIOTHOCTH YHEPTUH HJIEKTPUYECKOTO MOJIs KOHACH aTopa”?

3azop Mexay oOKIaIKaMM ILIOCKOIO KOHJICHCATOPa 3allOJHEH BEIIECTBOM C NpOHHUIAe-
MOCTBIO €=7 ¥ yembHEIM conpotusiennem p=100 [Om-m. EMkocts konaencatopa C=3000 nd.
HaifTi ¢y TOKa yTEUKH Yepe3 KOHZASHCaTop MpH rojade Ha Hero Hanpshkenns U=2000B.

Cuna ToKa B IIpoBOJHMKE conpoTtusiernem 20 Om HapacTaeT B TeHeHHE BpeMeHn Ar=2 ¢
o nuHeitHoMy 3akoHy ot [p=0 10 Imax=6 A. Onpeaenurs KOIMYECTBO TEIIOTH (J, BbIICINB-
[eecs B 9TOM ITPOBOIHUKE 3@ NMEPBYIO CEKYHIY.

ITo Butky pamuycom R=10 cm Teuer Tok /=50 A. BUTOK NMOMEIeH B OZIHOPOJHOE Mar-
auTHOE Moste B=0,2 Ti. OnpeaeuTh MOMEHT CHIIbl M, NEHCTBYIONICH Ha BUTOK, €CITH TIIOCKOCTD
BUTKA COCTaBISIET yrojl 0=60° ¢ JINHUSIMHU HHIYKIIHH.

B 0JHOM TUIOCKOCTH ¢ OECKOHEYHO JUTHHHBIM NMPAMBIM [IPOBOJIOM, MO0 KOTOPOMY TE4eT
Tok /=50 A, pacronoxkeHa NpsAMOYroibHas paMKa Tak, uTo jse Oolblune CTOPOHbI e€ JUTHHOH
=65 ¢M mapauielibHbL IIPOBOJTY, @ PACCTOSIHUE OT MPOBOJA 10 OJIMsKafIIel 13 9TUX CTOPOH paB-
HO e¢ mmpuHe. KakoB MarHUTHBIA IOTOK ¢, MPOHU3BIBAIOLINI pamMKy?

[Toa KaKMM YTJIOM K TOPU3OHTY JIOJDKHO HAXOIUTBCS COJHIE, YTOOBI €0 JIyYH, OTPAXKEH-
HBIC OT MOBEPXHOCTH 03epa, cTain Obl Hanbosee MOJIHO MOJISIPU30BaHBL, €CJIH CKOPOCTh CBETA B
BOJIE 2,26-1 0% m/c?

Ha nu@pakimMoRHyi0 pelieTky HOpMalbHO najaeT nydok ceera. Kpacuas mmnust (A=630
HMm) BuaHA B criekTpe 3-T0 mopsiaxa 1moja yrioMm ¢=60°. OnpenennTs: a) Kakas CleKTpalibHas
JIMHWS BAJIHA TIO/L 9THM JKE YIJIOM B criekTpe 4-ro nopsjika; 6) kakoe 4HCIo MITPUXOB Ha 1 MM
JUTMHBI UMeeT A paKkilMOHHasl pelIeTKa.



Ha MpipHYIO MUICHKY ¢ mokKasatenaem npeiaoMiacHust n=1.33 nagaer no HopMaiu MOHO-
XpoMatuyeckuit cBer ¢ JUMHON BomHbl 2=0,6 MkM. OTpakeHHBIH CBET B pesysbTare uHTEpde-
peHIHK uMeeT Haubonplyto apkocTh. KakoBa HaMMeHbIas BOZMOKHAS TOJIIMHA TUIEHKH dinin?

PI'P Ne3 OcHOBBI KBAHTOBOH M aTOMHOMH (pH3HKH
ITorok sHeprun @, m3yuaeMblit U3 CMOTPOBOIO OKOIIKA TIJIABHIIBHOH TeuM, paseH 34 Br.
L 2
OrmpeteTh TemMIIepaTypy eun, €CIH MI0IhL OTBepeTHst S=6 ev.

Temneparypa abcomoTHo vepHoro tena uzmensiercs ot 727°C no 1727°C. Bo ckosbko
pa3s U3MEHHUTCS TPH HTOM TTOTHOE KOJIHUECTBO U3ITyHaeMON TeJIOM 3Hepruu?

Ha Kakyio JUTMHY BOJIHBI Apay TIPUXOJANTCS MAKCUMYM CIEKTPATbHOM IUIOTHOCTH SHEPreTH-
YECKOM CBETUMOCTH YEPHOTO Teja 1pu Temreparype ( = 0°C?

Onpejenuts Temrepatypy 7 4epHOro Tela, NP KOTOPOH MAKCHMYM CHEKTpallbHOM
IIOTHOCTH SHEPreTHYECKOM CBETHMOCTH TPUXOJATCS HAa KPACHYIO TPAaHHILY BHIMMOTO CHEKTpa
A = 750 am; Ha QuroneToByo Ay = 380 HMm.

Bo ckonbko pa3 sHeprus gortona (A = 550 AM) Gosbie cpeHell KWHETHYEeCKOH YHEpruu
MOCTYNATEIBHOTO JIBUKEHHUs MOJIEKYJIbI KMCIopoaa npu temrneparype 17°C?

bynet ;mm nmets MecTo (HOTOIPGEKT Y JIMTHSL, €CIIH OH OCBEIACTCSl MOHOXPOMATHYECKHM CBe-
TOM C JUTHHOM BOJTHBI A = 589 nm? Pabora Beixoaa juist mtust A4 =2.3 3B.

Bb[ﬁHBHGMbIt‘ CBCTOM ll]UTO'JJ'iEKTpUH}:I IpH Oﬁ.ﬂ}"—iEHlel Karolda BHIAWMbIM CBCTOM C IJTH-
HOM BOJHBI A = 400 HM TOJHOCTBIO 3ajepKUBaIOTCS 00paTHbIM Hanpsbkenwem U, = 1.2 B.
OmpenenuTh KpacHy1o rpaduily Gorosddexra.

Onpee/UTh [UTHHY BOJIHBI A, COOTBETCTBYIOULYIO TPEThell CIIEKTPaIbHON JIMHUN B CEPUN
banbmepa. HalTH HAUMEHBIIYIO Apin H HAHOOIBUIYIO Amay JUTHHBI BOJTH CHEKTPAIBHBIX JIMHUIH
BOJIOPOJIa B BUIIMMOI1 06macTy criekrpa.

®orou ¢ sneprueit € = 16,5 5B BbIOH 371eKTPOH W3 HEBO30YKIEHHOTO aroMa BOJIOPOJa.
Kakyio ckopocTts OyeT UMeTh JIEKTPOH BJIalIM OT sijipa aToMa’?

OnpenennTs JUIMHY BOJIHBI Jie Bpoitiis A XapakTepHu3ylonlyio BOTHOBBIE CBOHCTBA JJIEK-
TPOHA, €| ero ckopocets v = 1 Mwm/c. IIponssecT Tako# e mojacyer Juis IpoToHa.

Kakyto ycKopstollyo pa3HOCTh MOTeHIManoB U J0KEH POHTH 2IEKTPOH, HTOOBI JIJIH-
Ha BOJIHBI ¢ bpoiins A Obina pasna 0,1 am?

[Ipn aBWKEHHMN BB OCH X CKOPOCTb OKA3bIBAETCS OINPEJICIICHHONH ¢ TOUHOCTBIO Avy =
0,01 m/c. OueHnTs HEONPEJIEICHHOCTL KOOPAHHATEI Ax: a) JUls 31eKTpoHa, 0) ans OpoyHOBCKOH
, -4
yacTHIb! Macebl m ~ 107 kr, B) juis JpoOHHKK Macesl m ~ 107 Kr.,

DIEKTPOH HAXOIUTCS B OECKOHEHYHO TIIYDOKOH NPSIMOYTO/IbHON OJHOMEPHOH MOTEHLHU-
anbHOH sMe mupuHoi /. Hammcare ypasruenue lllpeaunrepa n ero pemieHue (B TPUTOHOMETPH-
veckoi (hopme) juist obmacti 0 <x </,

DNEKTPOHY B TIOTEHIMANBHON siMe IIMPUHOH / OoTBevaeT BOJIHOBOE uucno k = wn/l (n =
1,2,3,...). Ucniosne3ys CBsA3b HEeprun E 2JIEKTPOHA ¢ BOJTHOBBIM YHCIIOM K, ITOJTYYHTD BBIpAXKEHHE
JIISt COOCTBEHHBIX 3HAYEHUH dHEpIruu £,
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Yactuma HaxoauTcs B IMOTeHIMaNbHONH sve. HaliTH OTHOLIEHHE pPa3sHOCTH COCEIHMX
JHEPreTHYeCKUX ypoBHel AE = E,.; — E, Kk 9Hepruu E, 4acTHILI B Tpex chydasx: 1) n=3.2)n=
10; 3) n — . TloACHHUTE MONYYEHHBIE Pe3y/IbTaThl.

Onpenenurte JUIMHY BOJIHBI (POTOHA, MCITYCKAEMOTO MIPH MEPEXO0/Ie 3JIEKTPOHA B MOTEHIIU-
ILHOM siMe MpUHOM / = 0.2 HM M3 COCTOSIHUS ¢ 1 = 2 B COCTOSIHHE C HAMMEHbLIIEH YHEPrUei.

YacTuuia B MOTCHUMAIBHONH SIME HaXOAWTCS B OCHOBHOM COCTOSHMH. KakoBa BeposT-
HOCTH W HAXO0XKJICHWs YacTHIILI: 1) B cpejiHel TpeTH siMbl; 2) B KpaltHe# TpeTH siMbl?

‘—laci'nua B IlO'I‘CHLI,H’cUinO[j] AME LI]HI’)HHOFI / HaAxo0I1UTCsd HU3LLIEM BO?»G}")K,-‘.[EHHOM cocTos-
HUK. OnpesieninTh BeposSTHOCTb W HAXOMK/ICHHS HacTHILbl B HHTEpBaAie //4. paBHOY/allEHHOM OT
CTEHOK SIMBI.

IIpumepHbie TeMbl pedepaTHBHBIX padoT
1. DneMeHTBI MeXaHUKH KUAKOCTEH U Ta30B. O0IIMe ¢CBORCTBA KUIAKOCTEH U ra30B. Y paBHEHHE
nBkeHus B Gopme Ditnepa. [losie ckopocTel, JiMHIUKM U TPYOKH TOKA.
2. YpaBHeHue Hepa3pbIiBHOCTH. Y paBHeHne bepuyiu. Cucrema ypaBHeHUH ra30IMHAMUKH.
3. Bsaskocte. Teuenue Bsi3koil xujikoctu. @opmysta [yazeins.
4. JlamuHapHblil 1 TypOyJIeHTHBIH pexkuMbl TeweHus. [lupkysiaus ckopoceth. [loTeHUHallbHOE |
BUXPEBOE JIBUIKCHUSL.
5. JIBuKeHue TeN B KUAKOCTAX M razax. Teopema XKykoBckoro.
6. PeanbHble razpl. CHIIBI MEXMOIEKYISIPHOTO B3aUMOJICHCTBHS B ra3ax. YpaBHeHHe Ban-mep-
Baansca. M3orepmel peanbroro raza. Meractabunsneie coctosiHus, Kputuueckoe cocTosHUE.
7. BHyTpeHHsist oHEprus pealibHoro rasa. Dddekr xoyns — Tomcona. CiKMKEHUE Ia308 U 110J1Y-
HeHHE HU3KUX TeMrieparyp.
8. CBoiicTBa ®uAKOCTENH. XapakKTepUCTHKA KUJIKOro cocTostHUs. CTpOeHHE KUIKOCTEeR. bink-
Huit nopsok. IloBepxHocTtHoe HaTskeHHe. CHITBI, BO3HHKAIOUIME Ha KPWUBOH TMOBEPXHOCTH
HHIKOCTH.
9. CaoiictBa TBepAbIX Tell. AMOpdHBIE U KpucTauMyeckue teia. Kpucrasmyeckas pemerka.
JanbHui nopsIoK.
10.Vnpyras v ruiactideckas dedopmauni. 3akon I'yka.
11. Jlepexrsl B KpucTaiwiax. JKuiakue KpucTaibl.
12. dasoppie paBHOBecHs M (azoBble nepexo/nbl. Daszpl BeUeCTBa. YCIOBHS paBHOBecHs (a3,
WUcnapenne u xonaencauns. IlnaBnenue w xpuctamnszauus. YpasHenue KianeHpona —
Kinaysuyca. @azoBas quarpamMma (Jinarpamma coctostuus). TpoitHas Touxa.
13. Dnements! Qpusnueckoil kuHeTHKH. SBieHus nepenoca. Juddysus. Koobdumuent muddy-
3un. TennonpoBoanocts. KoapduumeHT TeronpoBoaHocTH. BsS3kocTh (BHYTpeHHEE TpeHHE).
Koappuument BsizkocTH. JInHaMHUeckasi 1 KHHEMaTHYeCKas BA3KOCTb.
14. Dnextpuueckuit Tok B raze. [lpoueces! noHu3aumu n pekomouHaumu. Pabora woHM3aumu.
[lorenunan noHuzaumu, Y apHas HoHU3aLM,
15. IInazma. Tlonsitue o nnasme. Criocodbl cosjianust niasmbl. KBazuHeHTpaILHOCTL MIIa3Mbl.
DnekTponpoBoHOCT miazmbl. JleGaeBckuii paamyc (neGaeBckasi JUIMHA) JIKPAHUPOBAHUS.
[Inasmennas gactora.
16. HuskoremneparypHas niasMa v ee ipuMeHeHue. BeicokortemmnepatypHas mnasma. [Ipobre-
Ma OCYILIECTBICHHSI YIIPABISIEMOTO TEPMOSIICPHOTO CHHTE3A.
17. YekopHTe i 3apsiKeHHBIX YaCTHIL
18. MarnutHoe nosie B Beuectse. [IoHATHE MAarHMTHOrO MOMEHTa aToMa. THIBI MarHeTHKOB.
Touka Kropu. Jlomenst. KpuBas HaMmarHnauBaHus.
19. D dexT Homepa ams 3BYKOBBIX BOIH. YJIbTpa- U HHPaA3BYKH.
20. Uurepdepomerp Maiikenbeona. Onbrr Maiike beoHa.
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21

22

. lonorpadmus.
. Dddexr BasuiioBa-HepeHkosa.

I[O[IDJ'I HHTC/IbHBIEC

O oo 1N B LD —

10
11
12

(N
14.
18:
16.
17.
18.
19.
20.
21.
22
&3
24.
25.
26.

27

. OB1mast Teopust OTHOCUTEILHOCTH K KOCMOIIOTHS,

. Ionstie 0 QyHIAMEHTATEHOM IPABHTAIMOHHOM B3aWMOAEHCTBUHU. [ paBUTALlHOHHBIE BOJIHBI.
p 3KCUCPHMCHT&HBHOG J0Ka3aTCl/IbCTBO CYIICCTBOBAHHWA I'PABUTALIMOHHBIX BOJIH.

. bestbie kapnuku, HEHTPOHHBIE 3BE3/1bI N YEPHBIC JbIPHI.

. Pacimpenne BeesleHHOM 1 peTMKTOBOE JIEKTPOMArHUTHOE H3ITYHEHHE.

. Konnenmus ropsigero bossmoro B3pebisa.

. BO3HUKHOBeHHE TATakTHK ¥ 3Be3/1. CHHTE3 XUMHUYECKUX HJIEMEHTOB B 3Be3/1aX.

. Temuasi Matepust U TeMHas YHEPTUS.

. Benmkoe oObetnHenne QyHAaMEHTAIBHBIX B3aNMOIeHCTBHIL.

. CynepoObeIMHEHHE U TCOPHSE CTPYH.

" C'l‘aH}]ap'l‘Haﬂ MOJICIB DJICMCHTAPHBIX HACTHILL.

. COBpCN’IeHHBIC B3TIISAbI HA CTPOCHHUC JJICMCHTAPHBIX HAaCTHIL.

Mertob! perucTpannm eMeHTapHBIX YacTHLL.

AHTHMHUP. AHTHBEIECTBO U €ro CBOHCTBA.

CBepXTeKydecTb U CBEPXITPOBOJIUMOCTE.

PenTrenoBckas ToMorpadust 1 NpHMEHEHHE MArHUTHOTO PE30HAHCA.
JlocTHKEHHSI COBPEMEHHOH OMOPU3NKN.

Hnnamuueckuil xaoc. Opakrassl.

[Topsaok n Gecriopsiiok B MUpe DOJIBIIMX MOJIEKYJI.

Kunerrka n TepMonHaMUKa OMOIOTHYECKHX [1POLECCOB.
DKCMEPUMEHTAIBHBIC MCCIIE/IOBAHMS HIEKTPOMArHUTHOTO OIS 3eMITH.
MarnuTHoOE 1oJie 3eMIIu.

DNEKTPUYECTBO B KMBBIX OPraHu3Max.

DnexkTpruyecTBO B atMocdepe. MostHus u ¢€ npupoja.

Ousndeckre METO bl PErHCTPALliK 3EMIICTPSCCHUH,

IIpumMeHeHHe yabTpa3ByKa B MHTPOCKOIIHH,

. Ilpubopbl HAHOTEXHOJIOTHIi: CKAHUPYIOWMH TYHHEIILHBIL MUKPOCKOI, aTOMHO-CHIOBON

MHKPOCKOTI, OJIFIKHEIOIbHBI ONTHYECKHH MUKPOCKOTI.

28

e

. Hanorexwomnorns u ee npumenenne. Hanomarepuansl. HanoycrpoiicTsa.
Crmncox MoxeT ObITh pacinper. Temy pedepara CTYJICHTBI COITTACyIOT € MPENO/aBaTeNeM.

DOoH/1 OLEHOYHBIX CPEJICTB JUTS TPOBEJICHUS aTTECTALMU YPOBHS CHOPMUPOBAHHOCTH KOM-
TCHUUHE 00yUaIOIMXCs IO JUCHHUTITHHE 0OQOPMITIETCH OT/IE/IbHBIM JJIOKYMEHTOM.
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7. VAEBHO-METOJUYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE

JUCHHITJIMHBI ®DU3HUKA
7.1. Knuroodecrne4yeHHOCTh

HaumeHoBaHue JUTEPATYPbL: ABTOP,
Ha3dBdaHHE. BUI M30aHWUA, U31aTeNbCTBO

["oa u3naHus

KHUI'OOBECITIEYHEHHOCTb

KonuecTBO 3K3eMILISPOB U3~
naHui B Gubnuortexe Bal'y B
cooretcTBuu ¢ I'OC BO

Hanuuue B 3nexTpoHHOH
oubnuorexke Bal'y

2

3

OcHoBHas

JuTepatypa

. KysneuoB, Apremuii Apre-
mbeBHY. Pusnka: Mexanuka. Moneky-
nspHas (pusMka. DJIEKTPUUECTBO W Mar-
HETH3M. DJIEKTPOMArHUTHBIE KONebaHus
H BoJHbL. OnTHka @ yuebHoe nocobune /
A. A. Kysneuos ; Bnaaumupcekuii rocy-
NApCTBEHHBIH  YHUBEPCHTET  MMEHH
Anekcanapa ['puropeeBnua u Hukonas
I'puropbesuua Cronerossix (Bal'V) —
Hsn. 2-e, uenp. u non. — Bnagumup :
BraauMHpCKHi rocynapcTBeHHbIH yHH-
BEPCHTET MMeHH AnexcaHapa I'puropb-
esu4a U Hukousas I'puropsesnua Crone-
ToBbIX (Bnl'V), 2013 .— 160 c¢. : un. —
Hmeetcs snexkTponHas Bepcus .— bBub-
auorp.: ¢. 155-156. ISBN 978-5-9984-
0337-8.

2013

[

http://e.lib.vIsu.ru:80/han
dle/123456789/3211

2. Kyanm, Anekcanap AfekceeBHu.
Du3nKa @ METOOMYECKME YKasaHMi K
TEOpeTHUYECKOMY MaTepHaly, NpakThue-
CKHM 3aHATHAM M 3a/laHHsM, TecTaM,
KOMIUIEKCY nabopatopHbiX pabor ans
CTYNEHTOB  JHUCTAHUMOHHOH  (opMbl
obyuenus / A. A. Kynauw, JI. B. I'pyn-
Ckas ; Baaoumupekuil rocynaperseH-
Hbll YHHBEPCUTET UMeHM AJleKkcaHapa
I'puropsesuya 1 Hukonas ['puropbesu-
ya Croneroppix (Bal'V), Kadenpa 06-
e u npuknagHoil Gu3Kke ; nox pe.
A. A. Kynuwa — Bnagumup @ Bnanu-
MHPCKHI rOCY1dpCTBEHHBIH YHHBEPCH-
TeT MMeHH Anekcanapa ['puropsesnya u
Hukonas ['puropsesuua CTosleToBbIX
(Bal'V), 2013 .— 214 c. : un., tabn. —
MnmeeTcsa nekTpoHHas Bepeus — bub-
anorp.:c. 211-212.

2013

http://e.lib.vilsu.ru:80/han
dle/123456789/2624

3. du3sNKa @ MeTOIMYECKHMe YKa3zaHus
IS MOATOTOBKM CTYNEHTOB K TecTUpO-
BaHuio / A, @. lankud [u ap.| ; Branu-
MHPCKMH TroCyIapcTBEHHbIH YHUBepCH-
TeT UMeHH AsiekcaHnapa ['pHropbeBiya 1

Hukonas ['puropseBuua CToseTOBBIX |

(Bal'Y), Kadenpa obueit u npukiaaHoi
pusukn . — Bnagumup @ Bragnmupekuii
rOCY1apCTBEHHbII YHHBEPCHTET HMEHH
Anexcanapa ['puropsesuua n Hukonas
I'puropsesuua  Croneroeeix  (Bnl'Y),
2013 .— 243 c. : un. — HMmeetcs anek-
TpoHHas Bepeus — bubnuorp.: ¢, 242,

http://e.lib.vIsu.ru:80/han
dle/123456789/3390




4. Tankuun, Apkamii @egoposuuy.
Jlekumn no gusuke. Ksawrosas u anep- |
Hast usmka / A, @. ankun, H. C. [po- |
Kowesa . Buaaaumupckuit  rocymap-
CTBEHHBIH YHHUBEPCHUTET HMEHM Alek-
caHapa ['puropbeBuua u Hukonas Ipu-
ropeesuda  Cronetoseix (Bal'V) . —
Branumup : Buasumupckuit rocynap-
CTBEHHBIH YHHUBEPCHUTET MMEHH Anek-
cazpa I'puropsesuda u Hukonasn ['pu-
ropeesuua CroneroBeix (Bal'V), 2016
— 86 c. : un., Tabn. — WUmeerca anek-
TpoHHas Bepeus .— bubnuorp.: c. 85.
ISBN 978-5-9984-0654-6.

2016

240

http://e.lib.vIsu.ru:80/han
dle/123456789/4747

5. AntoHoBa, M.A. OU3HKA. Mexa-
Huka. Monekynapras ¢usuka. Tepmo-
AUHAMHKA. DIEKTpHYecTBO. MarHeTHsm.
Mexanuveckue KonebaHus M BOIHBI.
BonHosast onthka: yueOHoe mnocobue/
M.A. Antonosa. F0.K. Kokypuna; Bna-
auM. roc. yH-T uM. A.I'. u H.I'. Crone-
TOBBIX, — Braagumup: Hsa-o
Bal'¥,2017ISBN 978-5-9984-0776-5

2017

JlononuuTenbHas JHTEpaTypa

I. Tankun, Apkaanii @egoposuy.
Jlekuun no ¢usmke : B 4 u. : [yueGHoe
nocodue] / A. @. Iankuy ; Braaumup-
CKHIl rOCYNApcTBEHHBIN  YHHBEPCHTET
(Bal'Y) .— Bnaaumup : Bnaanmupexuii
rOCYAapCTBeHHbI YHUBEpCHTET
(BaI'y), 2004-2007.

2004 - 2007

http://e.lib.vlsu.ru:80/han
dle/123456789/469

2. Yeproe A.I'. 3agaunuk no Qusnke:
YuebHoe nocobue mns sryzos / A. I
Yepros, A. A. BopobGbes. — 8-e u3n.,
nepepad. U mon. — M. : ®usmataur,
2007. — 640 c. : un., Tabn. — ISBN 5-
94052-098-7.

2007

rJ

3. Amurtpuesa, Enena Banepbesua.
Yuebroe nocobue no Gpusnke : Mexauu-
ka / E. B. Imutpuesa. B. C. [1newnsues

BaaguMupekuit  rocyaapcrseHHbii
yHusepcuter (Bal'V) — Bnagumup :
Branumupcekuit rocy1apeTBeHHbIH yHH-
sepeuret (Bal'V), 2009 .— 143 c. : ua.,
Tabn. — Mmeercsa 3nekTpoHHas Bepcus
— bubauorp.: c. 143. ISBN 978-5-
9984-0005-6.

2009

http://e.lib.vIsu.ru:80/han
dle/123456789/1304

4. Caseave U.B. Kypc obuweii gpusiku
: yuebHoe nocobue ans Bryzos: B 3 1. /
W. B. Casenbes. — 7-e u3l., crepeoTun.
— CI16.: Jlans, 2007 — (JIyumne knaccu-
yeckue  yueOHukn)  (Knaccuueckas
yuebHas nuTepatypa o (husnke)
(Yuebnuku nns Byzoe. CreumansHas
nuteparypa). — ISBN 978-5-8114-0629-
6.

2007
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8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

Jliist pealinsalmy IMCUMTITMHBL GU3HKA MMEIOTCS CTIENMalbHBIE TTOMEIIEHHS JUTS TIPOBe/Ie-
HUS 3aHATUH JICKIIMOHHOTO THIA, 3aHSTHH MPAaKTHYECKOrO THNA, TPYITIOBBIX ¥ WHIAWBHYAIbHbIX
KOHCYJIbTAUMH, TEKYIIErO KOHTPOIS M MPOMEKYTOUHONH aTTECTALMM, a TAKIKE MOMELICHUS TS
caMocTosTe/IbHOH paboTel. JlaGopatopHbie paboThl 1POBOMSTCS B 1aB0paTOpHsAX MEXaHUKH |
MOJIEKYIsipHOT Gusnku( 428, 429), snekrpomarnetusma (425, 426), ontuku (422, 424).
llepedeHb HCIIOMIB3YEMOTO JIMUEH3HOHHOTO TIPOrPAMMHOTO 00ECTICUEHHUSI: MaKeT OQUCHBIX MPO-
rpamm Microsoft Office, Microsoft Open Licence - 61248656

= vl
Pabouyo nporpammy cocrasuin g
noueHT kadeapsl Oulld /A H.C. Ilpokomiesa
W

PettensenT(bl): L LTrH 770 s {f//ér{..//&:z.zd ‘W/bgf/ o 4}5&4 ) %%Tf/%j" %2
y: ;'.:;'-’757._2_;;‘-{/}%;{‘ / Gt L 2. 27 a%f//{?z’//’” C

[Iporpamma paceMoTpeHa 1 0100peHa Ha 3aceJaHnHn kadeapel ob1as 1 npukiaaHas Gushka

IIpotokon Ne L or & .04 019  roma

3aBeytoumit kadeapoi ’%""

B.B. Jlopokkos

PaGouas mporpaMma pacecMOTpeHa H 0J100peHa Ha 3ace/1aHuK YUeOHO-METOANYECKOH KOMHCCHHN
HarnpaBJIeHHs
35.03.03 ArpoxXuMHs M arporoyBoBeIeHHE

[Iporokomn Ne S or 508 A2 roja.
| /, i P
Ilpecenares KOMUCCHH AL /Sﬂf‘}’ Lo




JIMCT IIEPEYTBEPKAEHUS
PABOYEN [TPOI'PAMMBbI TUCLHMITJINHBI

Pabouas nporpamma oj106pena na yueOHbIHA ros

[Iporokon 3acenanust kadeapol No oT ___roxa

3aeytonmit kadeapoii

Pabouas nmporpamma o106peHa Ha yaeOHBIH o

IIporokon 3acenanus kadeapnr No oT roja

3aBeyromuit kadeapoit

Pabowas nporpamma ogo6pena Ha yueOHbIH 101
[Iporokos 3acenanus kadeapbl No 0T N roja

3asenyrounit kadeapoi

PaGouas nporpamma o106pena Ha yueOHBIH 1o

[IpoTokoun 3acemannst kadenps No oT roja

3apenytowmit kadeapoi

Paboyast nporpamma o106pena Ha yueOHBIH roj

[Tporokon 3acenanus xadeapsr No oT roja

3aBeayromuit kadeapoi

Pabouast mporpamma o100peHa Ha yueOHBIH 1o/

[Iporokon 3acenanns kadeaprsr No oT roja

3asenyrommii kadeapoi

ra
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