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|
1. LEJT OCBOEHUA TUCIWTLINHBL

|

Heasmu ocsoenus aucumriinbsl «Dusrka» ABIeTCH 06ece eHHE OymyIIETo CIELUAIHCTa
Hay4HO# (husnueckoii Gazoii, Ha KOTOPOI B BBICHIE TeXHI/I‘j{eCKOI\/'I INKOJIe CTPOUTCS OOIIEHHKEHEPHAS U
crenuanbHas noArotoska. [locnesosarensHoe n3ydeHue ¢uzuku BeIpaGatThiBaeT crienMpuUeckuii MeTON
MBILIICHH, (PU3HYECKYIO HHTYHIIHIO, KOTOPhIE OKA3BIBAIOTCH BECHMA NI0JOTBOPHEIMH M B IPYTUX HAYKAX.
CreLnanueTsl, NOJyYHBIIKE WIMPOKOE (PHINKO-MATEMATHYECKOR o0pazoBaHHe, MOTYT CaMOCTOSTEIEHO
OCBAHBATH HOBBIC TEXHHIECKNE HAMPAB/ICHHUS, YCTICIUHO paboTaTh B HHX, JIETKO MEPEXOMHTH OT PELICHHS
ONHUX 3a/1a4 K APYTHM, UCKATh HECTAHAAPTHBIE W HETPaAULMOHHBIE MyTH, YTO OCOGEHHO BAXKHO /UL
MPOGECCUOHATLHOM MOGHIILHOCTH CIIELHAIHCTOR B ycnom/m%( YCKOPEHHOTO Pa3sBUTHA TEXHUKH.

3agauu MHCUMIIIHALL:

® TCOpPETHYECKAs IOATOTOBKA B 001aCTH ¢rsukn, nosBonmomas OyIyWuM HHKeHepaM

OPHEHTHPOBATBCS B IIOTOKE HAYHOM M TEXHUYECKOH HHQOPMAIUN H 06ECTICUMBAIOIAS UM BO3MOMKHOCTE
HCTIONB30BAHUA HOBBIX (PU3HYECKUX MPUHIIUIIOB B TeX 06NACTAX, B KOTOPBIX OHH CHEeLHAATH3UPYIOTCA;

* QopMHpoBaHHE HAYYHOrO MEILUICHUA, B YACTHOCTH NPABHJILHOTO MOHHMAHHS rpaHul|
NPUMCHUMOCTH Pa3/IMUHBIX (DUIUYECKNX TIOHATHI, 3aKOH¢;)B, TCOPHH M YMEHHUS OLEHUBATE CTENeHb
AOCTOBEPHOCTH PE3YJIbTATOB, MOJYYEHHBIX C [OMOLIBIO SKCMCPUMEHTAJIbHBIX WJIM MaTEMATHUECKUX
METOJIOB HCCIIe{OBAHMS; i

* BbIPabOTKA MPHEMOB W HABBIKOB PEINEHHMI KOHKpieTHLIX 3ajaq u3 pasHeIX obyacteit Gusmky,
MOMOTAIOMIMX CTY[AEHTaM B JaJbHEUIIEM pellaTh WHKCHEPHBIE 3a/1a4H.
® O3HAKOMIICHHC CTYJIEHTOB C COBPEMCHHOH HAaydHOM ammapaTypoii M BhIpaGOTKa y HMX
HaTambHBIX HABBIKOB MPOBEACHI SKCTIEPUMEHTATBHEIX HAYYHBIX MCCITEIOBAHMH PasiMUHBIX QH3HISCKHX
ABJICHUH W OLIEHKH ITOIPELTHOCTEN H3MepeHuil. i
|
2. MECTO JUCIUTIIMHALI B CTPYKTYPE OMOII BO
Hucnunnuna Gusuka OTHOCHTCS K 6a30B0# YacTn HpOlTpaMMLI.
Aucupninna onmpaercs Ha 3HAHMA TIPEIMETOB OCHOBHOH 00pa3oBaTe/IbHOM NPOrpPamMMbl CPeIHErO
(ronHoro) obutero oGpazoanus: GpU3MKa H MATEMATHKA. 1
Baxcaas uenb Bricnero o6pasoBanus — noyqnTs HAYYHOE NPEICTABIIEHHE O IPHPOLE H METOMAX ee
MO3HaHKs. Du3Kka Kak BeLywas HayKa o MPUPOIE UIPAET TIABHYIO POJIb B JOCTHKEHHH STOM e/,
Hucuunimna - «@usukay oTHOCHTCS Kk 6asoBoii uacTH Grmoka B.1 ocHoBHOH IPOhecCHOHATBHON
obpazoBaTebHOM HporpaMmbl. Usydenue qucuunnab MPOXOUT BO BTOPOM H TPETHEM CEMECTPAX.
MzyueHne MMCUMIIHHB MpeAIOIIaraeT HANHYHE Y CTY/IEHTOB NPOYHBIX 6A30BBIX 3HAHUHN HIKONBHOMH
Qu3HKY a Tatoke QYHAAMEHTANBHBIX 3HAHHMIA 10 MaTeMaTI/IKe.{
H1s yenemboro ocBoenwst Kypea GU3MKU cTyaeHTam HeOi6XO,Z[I/IMO 3HATh COOTBETCTBYIOLIHE Pa3Ieiibl
BLICUIEH MaTeMaTHKH:
. Juddepenunansaoe ncuncneHue.
. UnrerpanbHoe vicunciieHue.
- AHaJTHTHYECKas IeOMETPHS U JIHHeliHas arebpa.
. Pagpl.
. DIIEMEHTBI BEKTOPHOI'O aHAJIH3A.
DyHKIMH KOMIIEKCHOTO HEPEMEHHOTO.
. JluddepenunansHeie ypapHeHus.
 DJIeMEHTBI TEOPHH BEPOATHOCTEH 1 MaTeMaTquCKOI% CTATHCTHKH.
|

3. INIAHUPYEMBIE PE3YJbTATBHI OBWEIIHH 1O TUCHUITJINHE

0 3NN

IInanupyemeie pesysibrathl 06ydeHHS MO IUCLHUIUIAHE, COOTHECEHHBIE ¢ UTAHHPYEMBIMH
)e3yJibTaTaMH ocBoeHus OITOTT 1
Kon Yposens Inarupyembie pe3yJiLTaTLI obyuenuns o TUCUHUIUIMEE,
(hopMHpyeMBbIX OCBOCHHS XapaKTepusyrollye STamp! (OpMUpPOBAHIA KOMIETEHIMH (MOKa3aTeld
KOMIIETEHIIHIA KOMIICTEHIUH 0CBOCHUS KOMITeTCHLIUN)




YK-1

TTonHoe
OCBOCHHE
KOMIIETEHIIUU

3name: NpaBmMIIa COCTABICHHA AHAIHTHICCKUX HOKYMEHTOB; IpaBIIIa
0hopMITeHHS CCBUTOK Ha GHOIHOrpadUIecKie OTIHCAHHUS.

Ymeme: Bbinensts GazoBble COCTABISOIIUE 3anatm COOTHOCHTb
Pa3sHOPO/IHbIE ABIECHHS M CUCTEMATH3MPOBATh UX B paMKax 130paHHBIX
BUZIOB NPO(ECCHOHANBHOMN AeATeIBHOCTH, |

Bnrademy: HpaKTI/l"{eCKI/IM OIBITOM pPabOTHI ¢ HH(bopMauHOHHHMH
HCTOUHHUKAMHL. !

OIIK-1

ITonuoe
OCBOCHHE
KOMIIETEHIIUU

3Hamb: 3aKOHBI W TIPHHUMIEI €CTECTBEHHOHAYYHBIX JUCLIAILIHH,
METOMIBI MATEMATHYECKOTO aHAM3a H MOJIETUPOBAHHS.

Ymems: wcrionn3oBath (U3MYECKWe 3aKOHEl M IPUHLENE B CBOEH
PO ECCHOHANBHON AEATENbHOCTH; MPOBOANTD M3MEPEHHE OCHOBHBIX
SJICKTPUYICCKUX BEIMYHH, ONPENE/ATE MapaMeTphl W XapaKTepHCTUK
SICKTPUICCKUX U HJIEKTPOHHBIX YCTPOUCTR

Bnrademy: matemarmaeckuM  anmapatoM s OTMCAHHS, aHANNSA,
TCOPETUYECKOTO M DKCIIEPUMEHTANBHOIO  MCCIENOBAHHS U
MOJEIHPOBAHUS (QU3MUECKHX W XHUMWYECKHMX CHCTEM, SABJCHMY U
MPOLECCOB, MCTONL30BAHUSA B OOy4eHMM ¥  UpodecCHOHANBHOM
JeATeIIEHOCTH.

OIIK-3

ITosHOE
OCBOEHHE
KOMITETEHITUA

3Hame: NPHHIKAIEL OPTAHM3AlMA U HpOBe;[eHm JKCHEPHMEHTANBHEIX
HCCIIe I0BaHuiL; npez[en‘;,m,le YCIOBUA TIpH qocmHOBKe ¢pusrueckoro
OKCHEPHMEHTA,  YHCJIOBBIC  XApPaKTEPUCTHKM M paclpegencHus
cayHaliubiX Be/MYHH; OLEHKY NMapaMeTpoB pacrpefenenult; nposepiy
CTATHCTHYECKHX MHIOTES.

Ymemy: coctaBiaTh CXeMbl Ui NPOBENCHUS HKCTIEPHMEHTANBHLIX
uccnenoBanmii; o0pabarelBaTh, aHANH3MPOBATh, MNPEJCTABAATL W
0OPMIIATE PE3YABTATEl IKCIIEPUMEHTANBHBIX HCC/ICI0BAHHI.
Bnaoems: napblkaMu BEIONHEHHsA wu3MepeHHHM, oOpaGOTKA NAHHBIX
H3MEPUTEIILHBIX HaGJHOJIeHI/H/I HOYYCHHs Pe3YIIBTATOB U3MEpeHUH 1
OLEHKH norpeHJHOCTeq COBPEMEHHBIMH METOAAMU W CPEACTBAMH
H3MEPEHUs], IOBEPKH U IQOHTpOJ'IH c chonbsoBgHHeM UHPOPMAIHOHHBIX
CHCTEM.

4. OFBEM U CTPYKTYPA )Ii/ICHHI[JIPIHBI
O6m1as TpymO0EMKOCTh JUCIUIUIIHE COCTABIAET 12 3a4ETHBIX equHuI (43249aca).

Bupibt yueGHOM paboTh,
Ne BKIIFOYAs CAMOCTOATEbHYIO
n/ paboTy CTYHEHTOB ; O6bem yuedHoi Dopmsbl
b g U TPy NOEMKOCTh (B Yacax) paboTsl, TEKYINero
H o ¢ IpHMEHeHHeM KOHTPONS
aMMEHOBAHHE TEM B | g HHTEPAKTHBHBIX YCIIEBAEMOCTH
H/MIIH Pa3esos/TeM g | o L i 1
s |2 ) ) METOJ0B dopma
OHCIHTUTHHBT 3|5 = Z v . e =
0 5 ke 5 § E (B yacax / /o) MMPOMEXYTOTHOU
g | B eE g o aTTeCTALH
| 2 g & S8 & |
s EZ 8% O (no cemecmpam)
= = S 8 o
= 3
= =
I MEXAHHWKA I 18 8 16 || 54 |9/21
1 | Kunemaruka | 2 6 |[1/50
HOCTYATEIBHOTO
IBWKECHHSA
2 |KunemaTuka 2 2 2 4 6 |[1/12,5
BpAILATENBHOTO
OBIDKEHUSA
3 | IuHamuxa 3 2 6 |1/50
IIOCTYNATELHOrO
JBHKEHHA




JJEKTPUYECKOM II0JIE

4 | JlunaMmka 4 2 2 4 6 |1/12,5
BPAILATENLHOTO
IBYXKEHUs
5 | OcHoBHOI1 3aK0H 5 2 6 |1/50
JVHAMUKH
BpaIlATETEHOTO
IBYDKEHUA
6 | 3aKoH coxpaHeHHs 6 2 2 4 6 |[1/12,5 Pelitunr-
HMITyJIbCA 1 MOMEHTA KOHTPOJIb Nel
AMIybca
7 | 3aKoH coXpaHeHus 7 2 6 |1/50
SHEpruu
8 | OmeMeHTEl MeXaHHKH 8 2 2 4 6 |1/12,5
XUIKOCTEH U ra3zon
9 | OnemenTsl cnennanpHOIM 9 2 6 |1/50
TEOPHUH OTHOCHUTENHLHOCTH
1l OCHOBBI 18 10 | 20| 36 |9/19
MOJIEKYJLIPHOMU
OU3UKU U
TEPMOJIUHAMUKU
10 | Monexyspuo- 10 2 2 4 4 11112,5
KMHETHYECKas TeOpHst
ra3os
11 | OnemenTs Kitaccrueckoii 11 2 4 11/50 Peliruar-
CTATUCTHKH KOHTpOIH No2
12" | Peanbuble razel 12 2 2 4 4 (1/12,5
13 [CeoiicTsa xunkocreit 13 2 4 11/50
14 | CBolicTBa TRepIBIX T 14 2 2 4 4 [1/12,5
15 | ®a3oBble paBHOBeCHs U I 2 4 11/50
(azoBble Mepexo/bl
16 | Onementnl pusmueckoit 16 2 2 4 4 |1/12,5
KAHETHKH
17 | ITepBoe nauano 17 2 4 |1/50 Peiraar-
TCPMOJUHAMUKHA KOHTpPONb Ne3
18 |Btopoe Havano 18 2 2 4 4 1112,5
TEPMOIMHAMHAKH
Bcero 3a 1 cemectp 1-18| 36 18 36 | 90 |18/20% IKk3aMeH(36)
I SJIEKTPUUECTBO 22 10 10 | 66 |11/26
U MATHETH3M
1 | DseMeHTsI TeopuHd MOJIA 1 2 6 |1/50
2 |HanpsbkenHOCTE 2 2 2 2 6 |1/17
JNEKTPOCTATHIECKOTO
TOJIsl B BAKyyMe
3 |IMorenuman 3 2 6 [1/50
3JIEKTPOCTaTHIECKOTO
nousist
4 | TnanexTpuxu B 4 2 2 2 6 (1117




5 |IIpoBonHuku B 5 2 6 |[1/50
SIEKTPUIECKOM HOJIE

6 | I[MocTosHubIit 6 2 2 2 6 (1117 Petitunr-
AEKTPUYECKHT TOK KOHTpOJIE Nel
7 | Onexrpodusmueckue 2 2 6 | 1\50
UCCNeIOBAHUS
8 |MaruuTtHoe morne B 8 2 2 2 6 (117
BaKyyMe
9 | MarnuTHoe mone B 9 2 6 |1/50
BEIIECTRE
10 | DnexkrpomaruuTHas 10 2 2 2 6 |1/17
MHIYKLAs
11 | IpmxeHue 3apsxeHHOM 11 2 6 |1/50 Peifrunr-
YACTHUIBL B MATHUTHEIX H KOHTPOIb No2
SNEKTPHYECKHX TTOJISIX
IV KOJIEEAHUSA U 2 6 2 2 18 |3/30
BOJIHBI
12 | Mexanwueckue 12 2 2 2 6 (1217
Koj1e0aHUs W BOJHBI
13 | OnexTpomarauTHeIe 13 2 6 |[1/50
koJjiebaHus
14 | YpapHenus Makcgena, 14 2 6 |1/50
3JIIEKTPOMATHUATHEIE
BOJIHBI
V OIITHKA 2 8 6 6 24 14/20
15 |Teometpudeckas onTHka 15 2 2 2 6 (1117
16 | MuTepbepenums ceeta 16 2 2 2 6 |1/17
17 | Audpakuus ceera 17 2 2 2 16 (117
18 |ITonsipusanms ceera, 18 2 6 |1/50 Peiituar-
IHCIIEpCUs cBera KOHTponL Ne3
Bceero 3a 2 cemectp 2 |1-18| 36 18 18 | 108 (18/25% JK3ameH(36)
Hroro no aucuuninue 1,2 72 36 54 (1198 |36/22% IK3amen(72)

Conepmaune JICKUMOHHBIX 3aHHTHH 10 THCHNNJIHHE

Paznen I. Mexanuka

Tema 1. KunemaTyka nocTynaTebHOro ABHKEHUS | !
Beenenwe. Ilpenver dusuku. Metosi (PMBHYECKOTO MCCIENOBAHNS: OTIBIT, THIIOTE3a, 9KCIIEPUMEHT,
Teopus. Baxkneiiuye stanst ucropuu dusuku. Pons (pM3HKN B PASBUTHI TEXHUKH U BIMAHUE TEXHUKH Ha

pa3Buthe (usuky. Poib pusuku B cranosieHuu ukenepa, CBssb buznku ¢ npyrumu Haykamu. Yemexu
iv] |
COBPEMEHHOM U3HKY. : ;

‘ ‘
Hekoropele cenenmst u3 maremaruku. Pojb MaTeMaTI/IKI%I B u3ydeHun ¢usuku. OyHKUMM H uX
npoussoAnsle. MHTerpuposanue. O cMbIcTe MPOU3BOHOL ¥ VHTerpaja B HpI/IJ'IjO}KeHI/II/I K $H3HUeCKUM
3a/lauaM. OJIEMEHTBl BEKTOPHOH anreGphl: OlpeseneHHe B‘éKTOpa, CIIOJKEHHE BEKTOPOB, YMHOMEHME
BEKTOPOB, 1H(hepeHLIpOBaHIe BEKTOPHBIX BENHUMH, HMuddepeHumanshbie ypasHeHns. DneMeHTapHbIe
CBEIICHUS U3 TEOPUH BEPOATHOCTH. |

Kunemaruka xak pasnmen mexamuku. Mexanmueckoe zusm{enne KaK TpocTekiuas (Gopma IBHKeHUS
maTepun. MarepuanbHas Touka (dactuia). CHcreMa oTCUeTa. UHepLHanbHbIe CHCTEMBI OTCUETA. Panuyc-
BekTop. [puHuun otHOcHTenbHOCTH [amnnes. Tpaextopus. HjOCTynaTem,Hoe ,[[BHTDKCHI/IG TBEPAOIO TEJIA.
Tema 2. Kunemaruka BpaliateisHOro apmicenus




Pannyc xpuBususl Tpaextopuu. Jluneiinas CKOPOCTb W | JIUHEHHOE ycxoper}me. TanreHumangpHoe M
HOPMANIbHOE yCKOpeHHs. CBA3b MEXK/Y JTMHEHHBIMU U YITOBBIMH KMHEMATHYECKAMM BETHTHHAMIL

Tema 3. Jlunamuka moCTYNATEIEHOTO ABMKEHHIS ‘ |
JIMHAMUKa KaK pa3fiesl MEXaHHKH. ITepBrrif 3akon HLIOTOHaiI/I ITOHATNE UHEPIHUATTLHON CHCTEMBI OTCUETA.
Bropoii 3akon HbloTOHA M MOHATHE CHIBI, MAacchl 1 MMITY/TBCA. VpaBHeHue I[?BI/I)KGHI/I?I. Tpetuit 3axon
HblotoHa u npesensl ero npuvenuMocty. Hel-mepuﬂaﬁmee CHUCTEMBI ofcqua. AOGconmoTHbIE U
OTHOCHTENBHBIE CKOPOCTD H yeKopenue. Cunbl uuepiuu, LientpobeixHas cuna. CI:/ma Kopuonnca. Cucrema
MaTepHanbHeIX Touek. Lienrp nnepumu (uentp macc). Teopema o ABHKeHHH ueH;mpa VHEPLIVH.

Tema 4. JluHaMuka BpaiaTebHOTO IBUIKEHNS ‘ !

[lonstue abecomotHoOro TBEPAOIrO TesIa. MOMEHT CHITHL. MowmenT HMITyJIbCa. M();MeHT uHepud. Teopema
ITreiinepa. YpaBHeHHE MOMEHTOB (CBSI3b MOMEHTA HMnleLc}a C MOMGHTOM CHJIBL).

Tema 5 .OcHOBHOM 3aKOH IMHAMMKH BPALIATENLHOIO JBIIKSHHS

YpaBHeHue BpaIaTe/IbHOTO JBKEHHS TBEPIOIO TeNa OTHOCHTETEHO HeMO/BIKHOH ocH. KuHeTnyeckas
OHEPrHs BPALlAOIIETrOCs TBEPAOro Tesa. I'npockonuueckui sddexr. CBOGOHHH? OCH.

Tema 6. 3akoHbl COXPAHEHHS HMITYJIbCA U MOMEHTA MMITYIECA ‘

3HaueHue U coflepIKaHNe 3aKOHOB COXPAHEHNS B MEXAHHKe. 3aKOH COXpaHeHHst UMITYJIbca. OMHOPOHOCTE
NPOCTPaHCTBA. PeakTHBHOE JIBIDKEHHE. 3aKOH COXPAHEHHS M(#MeHTa HUMITYJTbCA. H;BOTpOHI/IH IIPOCTPAHCTBA,
Tema 7. 3akoH coXpaHeHHd SHEprum ‘

! i
"

PaGora, sHeprus, MomHoCTh. CBA3HL MEKIY IOTEHIMATHHON §Heprneﬁ U CHUIIOH, ]ﬁomme CHJIOBOTO MOJIS,
KoHcepBaThsHbIe U HekOHCEpPBATHBHBIE CUITHI, 3aKOH COXpaHEHUs SHEPrUud B MTxaHnKe. OnuoponHOCTb
BpeMeHW. KoHcepBaTUBHAS U TUCCHITATHBHAS CHCTEMEL. | :

Tema 8. DneMeHTbl MeXaHUKH JKHIAKOCTEH W ra3os \ i
OGuume cBoicTBA XKMUAKOCTEH 1 rasoB. YpasHeHue ABIWKeHUs B hopme Dittepa. [ome CKOPOCTEH, IMHUH
¥ TPYOKH TOKa. YpaBHEHHE Hepa3pIBHOCTH. Y paBHeHUE Bepuysm. Cucrema YPABHEHUIT ra3oqHHAMHKH.
Bszkocrs, Teuenne Baskoil skumkocTi. @opmyna Ilyaseiins. Jlamusapueiii 1 TypGysieHTHBIH PEIKHMBI
Tederus. Hupkynanus ckopocru. IMoteHnmansroe u BHXPEBO® NBHKEHHS. [[BHKEHWE Tel B )KUIKOCTIX
rasax. Teopema JKykoBckoro. | i

Tema 9. DiieMeHTBI creUMATLHO# TEOPHH OTHOCHTENBLHOCTH }
Hpunuun otHocHTeNnbHOCTH DitHiuTeiina, Ponb ckopoct cBeta. [loctymnar HOCTA)}IHCTBa CKOPOCTH CBETA.
Ipeobpasoranus Jlopenua. JlopeHreso COKpalleHHe L[JH/IHI# H 3aMeI/ICHHE BPEMEHU. PelaTuBucTcKuii
uMITynbe. B3aumocssask Macehl 1 aHeprun. JedekT mace. OHeprus cBs3u. CooTHOIIEHHE MEX1y TTOTHOF
SHEPTHEH U UMITYJIECOM YaCTHIEL. [ paHHULa NPUMEHHMOCTH KITacCHUYECKO (HBIOTOHOBRCKOIT) MEXAHUKH,
Pasgen Il . OcuoBnbl Mosteky.sipHOl pusnku 1 TEePMOIHHAMHKN

Tema 1. MonekynapHo-KMHeTHYECKAS TEOPUS FA30B ‘ ‘

OCHOBHBIE TIONOXKEHHS MOJEKYTISPHO-KHHETHYCCKOH TEOPUH BELLECTRA. MHK‘po- H MaKpOCOCTOSHUS
cucreMbl. Makpockonudeckre mapameTpel. IToHATHe MIEABHOTO Tasa. MonekyspHO-KMHETHUECKOS
TONIKoBaHNE TemnepaTypel. ucno creneneit cBOGOALI MONEKYIbI. BHyTpeHnHsis sHeprus uaeansHoro rasa.
34KOH pPaBHOPACTIPEENEHUS JHECPIHH [0 CTENEHSM cBoOombl. JlaBneHne raza ¢ TOUKH 3IpeHus
MOJICKY IAPHO-KHHETHIECKOH Teopun. OCHOBHOE ypaBHEHME MOJCKYNSPHO — KMHETHUecKOl TEOPHH.
YpaBHeHHE COCTOAHHSA UIEATHLHOTO ra3a (ypaBrenune Knaneiipona — Menpesneesa) .

Tema 2. DiieMeHTRI KiaccHyeckoil CTATHCTHKY

JluHAMHYECKHE U CTATHCTHYECKHE 3aKOHOMEPHOCTH B (usnke. CraTucTHyeckull MeTon MCCEIOBAHMS
crcrem. PasoBoe MPOCTPAHCTBO, pasoBas Touka, haszosas sueiika. [oHsTHe O (yHKUMI pacnipenesnenus.
Craructuyeckoe ycpenHenne. Pacnpenesnenue Makcesesia (pacripesienieHne MoJiekya no abCoMOTHEIM
3HadenMAM cxopoctH). CpenHue CKOPOCTH MOJNEKyI. bapomerpuueckas dopmysna. Pacnpenenenue
Bonbumana. Pacnipesenenne Makcserta — Bonbrvana, ‘

Tema 3. PeanbHele rasst !

CHIIBI  MEKMOIEKYIAPHOTO  B3aMMOIEHCTBMS B rasax. Ypasnenne Ban-nep-Baansca. Mzorepmer
peanbHOro rasa. Meracrabuinbnbie cocrosuus. Kpuruueckoe cocTosHue. BHyTpeHHs 9Heprus peanbHOro
rasa. Sddexr Jhroyis — Tomecona, CKIKEHHE ra30B 1 MOITYHEHHE HU3KUX TeMIIepaTyp.

Tema 4. CporicTsa skuakocted

XapakrepucTuka MUIKOrO COCTOSHMS. Crpoenne xuakocreit. Bamkauii nopsaok. IToBepxHoCTHOE
HaTspkenue. CHuilbl, BOSHUKAIONIME HA KPUBOIT MOBEPXHOCTH SKUIKOCTH. ®opmyna Jlanmaca. Yenopus
pPaBHOBECH: Ha rpanuue NByX cpea. Kpaesoii yron. Cmaunsanue, KanunnspHsie senenus.




Tema 5. CroiicTBa TBepHEIX Te ‘

AMOpdHBIE U KpUCTANIHYeCKUe Tea. Kpucranmudeckas pemerka. Hanehu mopsinox. Ynpyras u
niacTuveckas nedopmaunn. 3akon Iyka. Jledekrs! KpucTanax. XKnakue KpueTawLIb,

Tema 6. @asosble paBHOBeCHs 1 daszoBbie MePEXO/1bl ‘ ‘

Dasbi BewecTsa. Yenosus paBHoBecks (as. Hcnapenue u KOHJIEHCALNA, I[J'I&BHjeHl/Ie U KPUCTaJUTH3ALIUA,
Ypasrenne Knaneiipona — Knaysuyca. ®aszopas Auarpamma (uarpamMmma coctosinus). TpoiiHas Tovka.
Tema 7. DneMeHTBI hU3MUECKOH KHHETHKY
Honarue cronkHoBeHus. Ynpyroe u HEYTPYroe CTOJKHOBEHHS. lpuuensHoe| paccrosnue. Paccesmue
HacTuil. Cpeanss amuHa cBoGoaHoro npobera. [puHLuUn KeTamsHOrO paBHOBECHH.

[Tonstre o pusnueckoit kunetuxe. Hepasropecusie CI/ICTCI\‘{IBI. Bpewms penakcanmn. SIBnenus IIepeHoca.
Hudpysus. Koodpdmument nuddysnm. Tennonposonnocts. Kosdduuuent TEIIQIMPOBOAHOCTH, BAAskocTh
(BHYTpeHHee TpeHue). KosdduimenT saskocry. JluHamuueckas U KuHeMaTHUeCKas BA3KOCTS.

Tewma 8. TlepBoe Hauano TepMogMHAMHKK | !

CraTUcTHYeCKHH U TePMOHHAMHYECKHH METOEI. Tepmoaunamuveckas cucrema. TepMomuHAMUUECKHit
npouece. OCHOBHBIE TEPMONMHAMHYECKHE TIOHSTHA: BHYTpeHHssT oHeprua, pabora, TeruioTa.
DopMyIHPOBKH HEPBOro Hauada TePMOIWHAMEK. YpaBHeHHe TiEpBOrO Hadala TepPMOXMHAMMKH.
TemoémkocTs. 3aBHCHMOCTH TEITOSMKOCTH HIEATBHOTO Tasa or Buja mpomecca. opmyna Maitepa.
PaBora, coepimaemas rasom mnpu H30IIpoIieccax., SHTanLqHﬂ (TerutoBas (byHﬁ(L[I/I}I). Annabatuyeckuit
npouece. Tenno&MKoCTb TBEPAbIX TE. \ |
Tema 9. Bropoe Hauano TepmognHamuky ; !

PaBHoBecHble 1 HEpaBHOBECHBIE COCTOSHUSA CUCTEMBL. OGpatumble 1 HeoGpaTumble nporeccst. Kpyroroii
upouece (uukn). DopMyTUPOBKM BTOPOro Hayana TepMopMHamuku. Iukn Kapuo u ero KIIJI pma
HIeaNbHOro rasa. TemioBble OBUraTeNM U XOJOAMILHBIE qaamHHLI. Maxkcumansusiii KITJI Termnosoro
Apuratenis. JHTponus. CTaTHCTHYECKME Bec (TepMOIMHAMUYECKAs BEPOSATHOCTE). 3aKOH BO3pACTAHHS
SHTpoNuH. CTATHCTHYECKOE TOIKOBAHKWE BTOPOTO Havana TepiMO,Z[I/IHaMI/IKI/I.

Paznen 111, DuekTpuaecTBo 4 MarueTusm

Tema 1. DnemeHTs! TEOpUN noyisi ‘ ;

CKaJIpHBIe U BEKTOPHBIE NOJIA B (usuKe. I"pajuent CKaJLIPHOro MO, JMBEPreHIrs BEKTOPHOTO OIS,
Porop BexTopHoro nmoss. Onepatop ['amunsrona (omepatop «HaGmay). Oneparop Jlarutaca («iamacuany ).
Hekoropele uHTerpanbHbIe TeOpEMEL.

Tema 2. HanpsukeHHOCTB SIEKTPHYESCKOTO MOMA B BAKYYME | |

Onextpuyeckuii 3apsn. CoxpaHeHue U MHBAPHAHTHOCTL 3apina. JInCkpeTHOCTS [3apsina. 3akon Kysona.
HoHstue snextpoctatmueckoro nonms. CuitoBbie J'II/IHH;I/I (MHAM  HampspkeHHOCTH).  ITpHHIHD
CYNEPRO3HUMN 3ACKTPOCTaTHYCCKIX ToNed. TloTok BekTopa HanpsbkeHHOCTH, Teopema Taycca nns
HICKTPOCTATHHECKOTO 11019 B BAKYYME H €€ CBA3b C 3akoHOM Kysowa. Hudpepentmansuas dopma
Teopembl ["aycca. [Ipumenenue Teopemsr [aycea s pacyera nonei.

Tema 3. TloreHumas 3/1eKTPOCTATHYECKOrO MOS

Pabora cun snexrpocratuueckoro mons. I{upkynsuus HANMpAMKEHHOCTH DIIEKTPOCTATHYECKOrD OIS,
Potop  HampskessocTH  BiekTpocTaTHueckoro  moj. [lorenumansroeTs  (KOHCEpBATHBHOCTE)
SJIeKTpocTaTuyeckoro mons. [lotenuman. Pasvocts novewumanos. Cwsise MEXKIY MOTEHLMAIOM H
HANPSDKEHHOCTBIO  3NIEKTPOCTATUYSCKOTO  MOJIS. Ypasuenue Jlarmaca. DneKkTpHUecKuM  THITOND.
DMEKTPUHECKHIT MOMEHT JHUTIONS (UMONBHEI MOMeHT). [loTeHuMan ¥ HaNPsKEHHOCTL MOJIS U,
Moment cui, nedcTByrommMii Ha mEMONL BO BHELIHEM JNIGKTPHYECKOM noJie, DHEPrus AWMoiIs B
SNIEKTPUIECKOM TIOJIE.

Tema 4. JIMBIIEKTPUKHI B 2IEKTPHIECKOM TTONe

CBOGONHEIC U CBA3AHHBIE 3apSIb! B BELIECTBE. Croponune 3a}‘»1,u1)1. ToNspHBIe U HeNOAPHbIE MOTIEKYJbI,
Tuner pnonexrpukos. WoHuas, sneKTpoHHas u OPHEHTAIMOHHAA TNOAPU3aLMK. [IOMAPHZYEeMOCTE
MozieKyibl. [1o/spH30BaHHOCTS (BEKTOP MONAPH3AIIHN). OnHoponnas u HEONHOPOAHAS TOJAPH3ALIAH,
CBs13b NONAPU3OBAHHOCTH C TIOBEPXHOCTHOH MTOTHOCTBIO TOJLIPU3AITHOHHOTO 3apsana. JusneKrpudeckas
BOCTIPUMMYHBOCTD BEWICCTBA M €8 3aBUCHMOCTE OT TeMIIepaTypel. Teopema I'aycca st sneKTpUHIeCKOro
MO B AMIIEKTPHKE. OJIEKTPUYECKOE CMeIueHHe  (3neKTphueckas UHIYKIHS) B JH3NEKTPHUKE.
Jusnexrpudeckas IpoHMIAEMOCT cpensl. Beramcienue HANPSHKEHHOCTH SMEKTPUYECKOTO MOMS B
AMIICKTPHKE. ['paHMYHBIC YCIIOBUA JUIS 3IIEKTPHYECKOTO TOAA Ha rpaHuIe p%s;:xena “IMUSNIEKTPUK —
ANBIEKTPUK” . CerHeTOINEKTPHKH. |

Tema 5. IIpoBOAHKKH B 3IEKTPHIECKOM TTOJIE




Pacripesienenue 3apsnoB B mpoBOHKKE, 3JIeKTp00Ta'que¢Koe Tone BHYTpH N CHapy>Ky IpPOBO/IHHKA.
I'panmunble ycnoBuss Ha rpaHune “IIPOBOMIHMK-BAaKyyM”. DieKTpHUECKHe ! CBOWCTBA MOPOBOAMAIIEH
0bosoukH. OjeKTpocTaTideckas 3ammra. Merton u300pakenuii. 'paruuHble ycnoBus Ha rpaHuue
“IIPOBOZIHMK-IMANEKTPUK”, DIIEKTPOEMKOCTH YENAHHEHHOrO MPOBOJAHMKA, CHCTEMbI TIPOBOJHUKOB W
KOHAeHCaTopa.  DJIEKTPHYECKAs SHEPrus CHCTEMbI TOYEUHBIX 3apsiioB. OHeprus  3apsmHKeHHOro
TIPOBO/IHKKA, CHCTEMBI MIPOBO/IHMKOB M KOHZEHCATOpa, DHeprus AEKTPOCTATHYECKOTO 1o, OGbEMHas
TVIOTHOCTb SHEPIHH JIEKTPOCTATHYECKOTO MOns. |

Tema 6. [TocTOSHHBIN SIEKTPUUECKHIT TOK |
XapaKTepPUCTUKH 3MEKTPOCTATHYECKOrO TOKA: TUIOTHOCTb TOKA, CHIA TOKa. VeonHe CYIIECTBOBAHMS
SIEKTPHIECKOro Toka. CTOPOHHME CUTBI. Pa3HOCT NOTeHUMANIOB, HATPsLKEHNE, SIEKTPOABHIKYLIAS CHTA
(OHC). Kiraccnueckas aneKTpoHHas Teopys SJICKTPONIPOBOAMMOCTH MeTaiioB, 3akonsl OMa u JDkoyns-
Jlenua B nuddepenupansroi hopme. 3akorsr OMa 1 Ibxoyns-Jlenna B nnrerpanshoit hopme. 3akon Oma
And Heoanopoaroro yvacrka uenu. Ipapuna Kupxroda. HenocratounoeTs knaccHieckoii IEKTPOHHOH
TEOPUH IEKTPOTIPOBOIUMOCTH. ! \

Tema 7. Dnekrpodusnueckue ueeseosanus

DAeKTPOMArHUTHOE nosne 3emMIu. ODNeKTPHUYECKUH TOK B BakyyMe. DIleKTpOHHas sMuccust, Pa6ora BEIXOa
/ICKTPOHOB M3 METajjla. OnekTpuueckuii TOK B rase. [TIpomecchl HMOHM3AUMU U pekoMOuHalIHH.
HecamocTosrenpHblit rasoserit paspsia. CaMoCTOSTE BHBIIH I‘ja30BI>II71 paspsn. Buner paspsanos. [Mousitie o
minasme. CrocoObl co3manus mwiasmel. KpasHHEHTpatbHOCTD ILIA3MBL. BJIeKrR‘onpOBOHHOCTb IJ1A3MBI.
Hebaerckuil panuyc (meGaesckas AmHHA) okpanupoBanHs. [Dnasmennas yactota. Huskoremneparypras
[1a3Ma 1 ee NpHUMeHeHHe. BricokoTeMneparypHas nnasMa; [IpoGrema ocymiecTBiaeHvs ynpasiseMoro
TEPMOAAEPHOTO CHHTE3A.

Tema 8. MaruutHoe nose B Bakyyme

3akoH Amrniepa. MaruuTHas HHAYKLMS. 3akoH Bro — CaBapé (3axoH bro — CaBa! a — Jlannaca). [Toustue
MAarHuTHOTO 110J1s1. JIpUHIMT CyNepIIO3HIH MATHHTHBIX mojleid. Crna Jlopeniia u cuna Amnepa. Butok ¢
TOKOM B MarHMTHOM ToJie. MarHMTHEI MOMeHT. MomeHT ' cr, AEHCTBYIOLME HA PaMKy ¢ TOKOM BO
BHCIIHEM MarHUTHOM fioie. MaruTHoe nosie NpAMOTHHEHHOro | KpyrOBOro TokOB. Llupkysnsis BekTopa
MAarHuTHOH HHyKUHH. 3aKOH TOJNHOIrO TOKa (TeopeMa O LHPKYJIALHH UHAYKLHH MarHUTHOrO 1oJis) B
Bakyyme. [IpuMeneHHe 3aK0Ha NOJTHOTO TOKA TS PACUETa MAFHUTHBIX HoJTel. MarHHTHOE nojie JUTMHHOT'O
COJeHOUAA U Topouaa. MaruuTHoe B3auMoaeicTBrE TokoB, EAMHHMLA CHITBI TOKA — amniep. Buxpesoe nose
ABWXYyLLErocd 3apaaa. MHsapuanTHOCTS aiiekTprdeckoro sapsaa. MarHuTHoe mose Kak PENATUBUCTCKHH

abdekr.

Tema 9. MaruntHoe none B Beniectse 3 |

Tonsre MarauTHOrO MOMeHTa aToMa. MHKpO- 1 MakpoToku. MonekynsapHeie Toku. Hamarunuensoers
(BEKTOp HAMATHMYHMBAHNS). MarHuTHas BOCTIPHUMUHBOCTD BEILECTBA U 68 3aBHCH MOCTb OT TEMIIEPATYPBHL.
3aKOH MOMHOTO TOKA (TEOpeMa O WHPKYISALUH HalpsHKeHHOCTH MAarHWTHOTO I0j18) B EELIECTBE.
HanpsmkénHocTs  MaruuTHOrO mona B Bewectse, MarnuTHas MPOHHIIAEMOCTb cpeabl. MHmykims
MAarHUTHOTO T10JIS1 B BELUECTBE. ["paHUYHBIE YCIIOBHS /151 MATHHTHOIO MONS Ha rpaHulie pasaena IByx cpep.
Tunel marserykos. Touka Kiopn. JlomeHsI Kpupast Hamaruuumpanus.

Tema 10. DnekrpoMarauTHas HHAYKIHMS

Omnbir Dapanest. MarautHbiit notok. 3JC MHAYKIUH. OCHOBHOH 3aKOH 3JIEKTPOMArHUTHOMH MHIYKLMK
sakoH @apazes). BeiBog ocHoBHOro 3akona SICKTPOMArHUTHOH HWHIYKIWKM M3 3aKOHA COXpPaHEHUs
SHEPTHH, a TaKKe HA OCHOBE OJIEKTPOHHOH Teopuu. [Ipasmno Jlenua (3akoH Jlenua). fenenue
camouHIyKuuH. HugyktusaocTs. MHAYKTHBHOCTE AMMHHOTO coneHomnna. TOKH 3aMbIKaHUS 1 pasMblKaHusl
ueny. SBjieHue B3aNMHOM HHTyKIMK. B3auMHAS HHyKTUBHOCTS, Ouneprus MaruutHoro nons. O6éMHas
NJIOTHOCTE SHEPTHH MATHUTHOTO T10JIS.

Tema 11. Jlswicerue 3apsykeHHOH HACTHLIBI B MIEKTPHUYECKOM H MAFHHTHOM MOMSX

JBiKeHHe 3apsHkeHHON YacTuibl B S/ICKTPHHCCKOM H MarHMTHOM rosisix. [lonsttie o6 anekTpoHHOM orTHKe.
et Xosma, VCKOPUTENH 3apsieHHBIX HACTHIL,

Pasnen 1V. KoseGannsi u BoJabI

Tema 1. Mexannueckue koneGaHus U BOJIHEI

Ceobomuble  (coOCTBEHHBIE) M BBIHYKIECHHBIE  KOIeGaHus. [Monstve 06 asTokoneGaHMIX.
Auddepenunanshoe ypaBHeHWe rapMoHWueckMX koneGanuil W ero pewicHue, XapakTepucTHKH
rapMOHMYecKuX koseOanuh. [loHATHE © rapmoHMueckoM u AHrapMOHHYECKOM  OCHHJUIATOPE.
M30XpOHHOCTB KO/IeOaHHH. DHEPrUua rapMOHHYECKHX Komebanuil. CroxkeHme OIMHAKOBO HANPABIEHHLIX
(CKaJIPHBIX) rapMOHMYECKHX KolleGaHHi, MeTo BeKTopHoﬁ JHAarpaMMBbl. BI/IGHFIH. CnosxeHne B3aMMHO
TEPNECHANKYIAPHBIX (BEKTOPHBIX) rapMOHUYECKHX KoneGanui. durypel anca)ITy. Juddepenupansuoe




YPaBHEHHE 3aTyXaIOUIUX KoeGaHUH U €ro pelenye. AHepH(:)IIHIIeCKI/Iﬁ nporiece. YacroTa u koaduryieHT
saTyxanus. JlorapudMuUecKuii [IekpeMeHT 3aTyxaHus ¥ NOOPOTHOCTh KONMEOATENBHOM CHCTEMBI.
Auddepenunansioe ypaBHeHHe BBIHYKIEHHBIX KonebaHni U ero pemenre. AMIIMTY2 U asa pu
BBIHYJC/ICHHBIX  MEXaHMYECKHX  KOJleGaHMAX. MexXaHudeckuii  pesoHaHc. Pe3oHaHCHbIe KPUBBIE.
CooTHoweHye MexIy (azamu BEIHYIKIAOMWEH CHIBI 1 CKOPOCTH TIPH MEXAHHUECKOM pesoHance. CrekTp
KosebaHui, nonatHe o pasnoiennn Mypre. Mexanmsm 00pa3’oBaHusA MeXaHHHECKUX BOJH B ynpyrou
cpene. [IpomoneHbre 1 nonepeunsie BosHbL, BojHoBoe YPaBHCHHUE U €T0 pelleHHe. ' apMoHrUYecKre BOJTHBI
W HX XapaKTePHCTHKM. Y 1apHbie BonHbl. [Ipunimn CYNepro3uIMK BOMTH W IPaHULA €T0 NPUMEHHMOCTH,
®asoBas CKOPOCTb M JMCIEPCHS BOMH. BOJHOBOM naFeT U TpymnmnoBas ckopocTb. IloHstHe o
KorepeHTHOCTH. MHTepdepennus BonH. CTosune BOJTHEL Oddexr Jomiepa s 3ByKOBBIX BOJIH. VibTpa-
H MHOPa3ByKH,

Tema 2. DnekTpoMarHuTHble KonebaHus U BO/HLI ‘

Huddepenimansioe  ypapHeHue KkonebaHuii B KOJIeGaTeNEHOM KOHTYpe W ero pellesue,
Hubdepennuansaoe ypaBHenre 3aTyXAOMHX 3/IEKTPOMATHUTHBIX KoseGanmii u ero pemrenne. Yactora n
K03bOULMEHT 3aTyXaHUs 51eKTPOMATHHTHOTO KOJeGaHFsI. PIorapchanecxm‘/’I JEKPEMEHT 3aTYXaHHd W
106POTHOCTE KOHTYpa. b depeHmansHoe ypasHeHUe BBIHYICHHBIX 3JIEKTPOMArHATHBIX KosleGaHuii n
€ro peunenre. AMIIIMTYAa U (Gasa NpU BBIHYKIEHHBIX YIEKTPOMArHUTHBIX KoneGaHuax. PesoHaric B
KOJIe6aTesIbHOM KOHTYpe. Pe3oHaHCHBIE KpHBBIE [T HAIPSOKEHUSt U CUJIbl ToKa. IlepeMeHHBIiH TOK.

Tema 3. YpasHenns Makcpenna, 31eKTpOMATHUTHBIE BOHLI ;

®apaneesckas U MAKCBEIOBCKAS TPAKTOBKH SBJICHHS ANMEKTPOMATHAUTHON MHAYKIMH, TOK cMemenus.
OnleKTpoMarHutHoe  moie.  CucTeMa YpaBHEHHUI waKCBenna. Bonnosoe  ypaBHenme s
YJICKTPOMArHUTHOTO TOJISL M €ro pemeHue. CKOpPOCTS PacnpoCTpaHeHUs 3NEKTPOMATHUTHEIX BOJH B
cpenax.  OCHOBHBIE — CBOICTBA  JIEKTPOMATHUTHBIX BonH.  Bekrop  lloitutunra.  Mmmysse
SJIEKTPOMArHUTHOTO nons. Mznyuenne mumons. [duarpaMma HanpaBneHHOCTH. Oddexr Momnepa amns
SNICKTPOMArHUTHBIX BOJIH. IlKana sjeKTpOMAarHUTHBIX BOJIH.

Paspen V. Onruka

Tema 1. 'comeTpuueckas onTuka |

ONeKTPOMarHUTHasl TPUPOJa CBETA. Ipunumn  TroireH¢a. 3akoHBI OTpaKeHHs u IIpeaoMIIeHY .,
AOGCOIIOTHBI K OTHOCHTEIBHBIH TOKA3aTeH npenomnenus, [lonnoe BHyTpeHnee oTpaskenne. CBETOBOIEL.
I'eomeTpuyeckas onTika Kax rpeeTbHbIH CIyYaii BOTHOBOM OITHKH. OnrHyeckue HHCTPYMEHTEL.

Tema 2. MnTepdepennms crera ;
MoHoxpoMaTHIeCKHe U HEMOHOXPOMATHYECKHE BOTHBL. TIpHHLMI CyNepHO3UIAK i HHTEHCHBHOCTD npu
C/IOXKCHWMH ~ CBETOBBIX BONH. BpemeHnas korepeHTHOCTh. Bpems u  jidHa KOTePEHTHOCTH.
[IpocTpaHCTBEHHAs KOrepeHTHOCTS. Pagnyc KOFepeHTHOCTh. Ontuyeckass minHa mytH. ONTHUYecKas
pasHocte xona. Pacuer wHTephepeHIMOHHONW KAPTHHEI OT| ABYX KOTEPEHTHBIX HCTOYHHUKOB. I10JI0CEHI
PaBHOH TONIIUHBI W pPaBHOrO HAK/IOHA. MHoromnyuesas unTepdepernus. Crocobsl Oy deHHs
KOorepeHTHeIX Jydeit. Hnrepdepomerprr. |

Tema 3. Tudpakims ceta i

[punumn Tolirenca — ®penens. Meron 30H Openens. [[IpaMonuHeHOe pacrpocTpaHeHHe CcBETA.
Hubpaxims Openens. JTudpakums Operens or KPYIJTIOTO OTBEPCTHS H Kpyrioro aucka. Judpakims
DOpenesis OT kpas nomyniockoeTH. Crimpans Kopnro. Tudpaxuns Opaynrodepa or 6ecKOHEIHO LTHHAOMN
npamoi e, JIndpakunonHas pacxoguMocTs., Judpakuns o ogHOMepHON AUdPaKIMOHHOH PELIEeTKH.
Paspewaiowas crnocobnocTs ontrdeckux MHCTPyMeHTOB. [lonaTue o ronorpaduu.

Tema 4. [Nonspusaiuas ceeta ¥ AMCIEPCHS CBETA ‘

EctecTBenHbIH U nonapu3oBanusiif ceet. CTerneHs nomspusaltiy. IToNIpU3alus CBeTa npy MperoMIeHUN
M OTpaXeHHH. 3akoH Bprocrepa. IMonspuzanus NpH ABOHHOM JiyuenpesnomjaeHud. OBBIKHOBEHHbLIH W
HeOOBIKHOBEHHBIH Jyun. OnTuueckas och Kpuctania. [lonsponasl ¥ MONAPU3ALIMOHHBIE [PH3MBI,
Honapusatoper u aHanusatopsl. 3akon Manoca. [TonyposiHOBble ¥ 4eTBEPTLBONHOBBIE MIACTHHKH.
Hckyccrsennas omrudeckas aHusorpormsa. OnTHUeCKas aKTHBHOCTE BewiecTsa. Oddexr Dapanes.
3aTpynHeHHs B 91EKTPOMArHUTHOM Teopry Makcresna, Hopmasisras n anomanbHas gucnepeun. Metousi
Habionenns gucrepeun. Ilpusmaruueckuii n JAQPAKLUHOHHBIH  CIIeKTPbL.  DIeKTpoHHas! TeopHs
Ancniepcun ceeta. [Toromenue ceeta. 3akon Byrepa. Lpeta TEJ ¥ CHEKTPbI NOTJIQIIEHNS.




Conepxanne NpakTHYECKUX 3aHATHI N0 ANCIAILIHHE
1 cemecTp

Paznen 1. Mexanuka ‘

Tema 1. Kunemamuka nocmynamensnozo u DA AMETLHO20 OBUICEHUS,
[octynarenbHoe NBHKEHHE TBEPHOro Tena. Paguyc xpupmsusr tpaexropun. Juneinas CKOpOCTHh M
JMHeRHOe yckopeHue. TaHTreHUManbHOE H HOpMasTbHOE iycxopeﬁnﬂ. Ca3b| MEXAY JIMHEHHBIMH U
YTJIOBBIMH KHHEMATHYECKUMH BETHYMHAMHU, |
Tema 2, [lunamuxa nocmynamenvrozo deuscenys }
YpasHenne npivkenns. Tperuit 3akon HeioToHa. L[eHTpo6e>I§Ha51 cuta. Cuna Kopuosmica, Lentp uneprun
(uenTp macc). Teopema o mBHKEHHN UEHTPA UHEPIIMH. |
Tema 3. lunamuxa spawamensnozo dsudicernus ‘
MomeHT cuiibl. MoMeHT umiynbea. MomeHT UHEPLHH, TeopéMa Hlretinepa. Y paBHenne MOMEHTOB (CBA3b
MOMEHTa MMIYJIbCa C MOMEHTOM CHIBI). YpaBHEHHe BpAIIATE/IHOTO BMKCHHS TBEpHOrCc Tena
OTHOCHTENTBHO HEMOABIKHOM ocu. KMHeTHUecKas 9Heprua Bpamalomerocs TBEPIOro Tejla.

Tema 4. 3akonsl coxpanenus ‘

3aKOH COXpaHEeHHs MMITYJIbca. 3aKOH COXpaHEHHS MOMEHTa MMITyJIbca.. PafoTa, SHeprus, MOmHOCTS.
CBA3b MeX Ty TOTeHLMATBHON 3HEPrUel U cHToM. 3aKoH com‘paHeHH;I 9HEPIHH B MEXAHHUKE..

Tema 5. Dnemenmu mexanuru srcudxocmeii u 20306 i

Ypasnenue mpmxeHus B Gopme Bﬁnépa.YpaBHeHHe Hepas‘pHBHocm. Vpaeuenue bepuymnu. Cucrema
YPaBHEHHH rasoAuHaMUKH. [IBHIKEHHUE TN B JKHAKOCTIX M ra3ax. Teopema Xykosckoro.

Faypen I1 . OcnoBbr MosiekyisipHoii H3NKH H TepMOIAHHAMIKH

Tema 1. Monexynspro-xunemuueckas meopus 2a306 ‘

Yucno  cremenedt  cBOGOKI MOJICKYNbL.  BHYTpeHmHsIi 9Heprus mueanbHOro rasa. 3aKoH
PAaBHOPACHIPEACICHNS SHEPTHH IO CTENeHAM cBOGOIEL. JlaBIeHue rasa ¢ TOUKH 3PEHUS MONEKYJIIPHO-
KHHETHIECKON Teopru. OCHOBHOE ypaBHEHIHeE MOJIEKYIAPHO — KHHETHYeCKOii TCOPHH. YpaBHEHHE
COCTOSIHUSL HeabHOro rasa (ypasHenue Kianeitpona — Menjieneesa) .

Tema 2. Onemenmyl kAaCCUYeCKOTi CIAMUCTIUKY !

Pacnipepenenne  Maxkcsenna (pacmpenenenuc MOJIEKY 110 aGCOMOTHBIM  3HAYCHUAM CKOpOCTH).
Bapomerpuueckas dopmyna. Pacnpenenenue Bosimana, Pacripenienenne Makcgesta — Bonbimana.
Tema 3. Peanvuvie easvt ‘
Ypasrenue Ban-nep-Baanbca. Hsotepmebl peanbHoro rasa. MeTaCTa6H.HLHLIe COCTOSTHUSI.

Tema 4. Ilepsoe navano mepmodunamuxy |

YpaBHeHHe NepBOro Hauaa TepMOXUHAMHUKE, TennoéMKoc;iL. 3aBUCHMOCTb TEMIOEMKOCTH HACAIBHOTO
rasa OT Buzia pouecca. PaGota, coBepiaemas razom npu u30Mponeccax. JHTanbus (TeroBas QyHKUus).
AnnabaTideckuit mpomuece. TemmoEMKOCTb TBEPIBIX TeJI. ;

2 cemecTp

Pasznesn II1. DiekTpHuecTBO H MArHETHIM

Tema 1. HanpsukeHHOCTB 3/1€KTPHYECKOrO Monis B BAKYYMe

Kynona. ITotox BekTopa HanpsxeHHoCTH, Teopema "aycea pns anextpocratueckoro nons B BAKyyMe U
e€ cpasb ¢ 3akonoMm Kynowa. [pumenene Teopembl ['aycea st pacuera nosei.

Tema 2. TloTeHUMAN 3MEKTPOCTATHYECKONO OIS
Pa6ora cun anexrpocTaTHueckoro mos. LIMpKy LK HAPSIKEHHOCTH AMeKTPOCTATHYECKOTO OIS, CBA3E
MEICLY  MOTCHLMANOM W HANPSDKEHHOCTBED  DIIEKTPOCTATHYECKOrO IO, VYpaBHenue Jlamnaca.
Onexrpuyeckuii gunons. MoMeHT cuil, MEHCTBYIOUHH Ha JIHMONb BO BHELIHEM BJIEKTPHUECKOM TTOjIe.
OHEPrus IS B 3JIEKTPHYECKOM MOJIE,

Tema 3. TIpOBOIHHKY B 3MEKTPHYECKOM TIOJIE

Teopema I'aycca st snexTprueckoro mons B AUSNEKTPUKE. DIEKTPUIECKOE CMELIeHUE (3IeKTPUecKas
MHIYKIUS) B JIMIIEKTPHKe. JIMaNeKTpHYecKas TIPOHUIIAEMOCTE Cpefibl. Bhruncnenne HampsykeHHOCTH
ACKTPUUYECKOTO TIONL B ﬂnaneKTpﬁKe. ONEKTPOEMKOCTE  YeAMHEHHOTO MPOBOJIHUKA, CHCTEMbI
TNPOBONIHMKOB W KOHJCHCATOPA. ONEKTPHYECKAs BHEPrHs CHCTEMbI TOUEUHBIX 3apanoB. OHeprus
3apsXKECHHOrO MPOBOAHHMKA, CUCTEMBI NPOBOIHHUKOB W KOHJIEHCAaTOpa. DHEPrus 5IeKTPOCTATHUECKOro
nosa. O6bEMHas IIOTHOCTE SHEPIHH 3IEKTPOCTATUHECKOTO OIS,

Tema 4. [TocTosIHHBIN dn1eKTPHYECKUH TOK

XapaKTepucTHKH IEKTPOCTATHIECKOrO TOKA! MIOTHOCTL TOKa, CUild TOKa. YC/IOBHE CYLIECTBOBAHMS
BNIEKTPUHECKOro Toka. CTopoHuue chibl. PasHocTs notenumnaios, HaMNpsUKEHUeE, 3IeKTPOABHIKYILAS CHIa
(3/1C). 3akon Oma /1t HEOAHOPOTHOTO Y4aCTKA LeIH, [Ipasuna Kupxroda.

Tema 5. MaruuTHoe nosie B Bakyyme




3akon Ammepa. MaruurtHas uHIykuma. 3akon Buo — Caapa (3akon Buo — Casapa — Jlaruiaca). Cuna
JlopeHua u cuna Awmrnepa. Butok C}TOKOM B MarHuTHOM none. Maruutaeiii MomenT, MoMeHT CHII,
ACHCTBYIOIMI HA PAMKy ¢ TOKOM BO iBHeH_lHeM MarHuTHOM| 1osie. MaruuTHoe [osie IMpsSMONTHHEWHOTO 1
KpYroBoro TokoB. MarHuTHoe B3aMMOJICHCTBHE TOKOB. !

Tema 6. DnexTpoMarHuTHAs MHIYKIHS |

OCHOBHOH 3aKOH 3NEKTPOMArHHTHOM uHAyKuHK (3akon Dapapes). [Ipasuno Jlenua (3akow Jlenua).
ABnenve camouayKiuu. WHIyKTHBHOCTS. HunykrusnoeTs smHHOrO coneronna. Toku 3aMBIKAHHES 1
pasmbikabus nermu. fsienne B3auMHOM unaykimyu. Bsaumuas HHAYKTHBHOCTb, DHEPrusi MarHUTHOTO
nons, O6bEMHAs MIOTHOCTE SHEPrUH MATHUTHOTO [OJISI,

Pasjen 1V. Konebannsn u Bostnbl : ‘

Tema 1. DnekTpomarHuTHbIE KOe6aHUs

Hupdepentmansioe  ypasHenue xomeGamwii B KoneGaTennHOM KOHTYpE ¥ €ro peIlueHue.
Huddepenumansioe ypasnenme 3aryxarouux JJICKTPOMArHUTHRIX  Kosebauuit u  ero pemiexue.
Huddepentmansroe ypasuenne Bty K1 HABIX SJICKTPOMArHHTHBIX KosebaHuii u ero peuenue.

Paznen V. OnTuka

Tema 1. Muipaxnus ceera
OnTuueckast winna nytv. Onrugeckas pasHOCTk Xofa. Pacuer unrepdepeHUHOHHON KapTHHBI OT JABYX
KOFEPEHTHBIX  HCTOMHWKOB. [lolockl  paBHOM TOMUMHBI W PABHOrO HAK/IOHA, MHoronyuesas
unrepdepenuna. Judpaxuus dpenens ot KpYrJIoro oTBepeTHs v Kpyriioro aucka. Jndpakuus Operens
OT Kpas nonyninockoetH. nppaxums dpayurodepa ot 6eckoHeuHo AIHHHOMN npaMoi west. Judpakius
OT OZIHOMEPHOM IU(DPAKIIHOHHON PELIETKH,
Tema 2. Tucnepcus ceeta |
3akon Bprocrepa. 3axon Maoca. H%KyCCTBeHHaSI ONTHYECKast aHU30TpOIHUs. ONTHYECKas AKTHBHOCTS
BelecTa. Oddext Dapaes. HOpMaJ'IlTHaSI Y aHOMaJTbHAas ;:[Hicnepcm/l.

|

Conepsxanne J1260paTOPHBIX 3aﬂrﬂTnﬁ 0 JUCIHATLIIE

1 cemectp |

Paznen I. Mexanuka | | |

JlaboparopHas paGota Nel—0 HsyquH;e TEOpUH Nnorpemnocted. Onpegenenne 00BbEMa UMTHHApA.
JlaGoparopnas paGora Ne 1-5 M3yyenne qunamuxy BPAIIATENBHOTO IBHKEHHS TREPIOTO Telia
JlaGoparopras paGora Ne 1-9 Onpenesienue MOJLYJIsl CIIBUTa METAJLIOB METOOM KPYTHIBHBIX KOJTe6anuii
Paznen IT . OcnoBoi MOJICKY/ISIDHOTE (hH3NKH 1 TepMOoIHHAMHKH

JlaGoparopHas pabora Ne 2-2 Onpe/:[ejneHHe Koad)Q)HuHeHTq BSI3KOCTH KUAKOCTH W uHciaa PelfHomsnca
METO/IOM MaJaroUIEro B KHAKOCTH MIApHKa

JlaGoparopras paGota Ne 2-3 Onpegenctue CKOPOCTH 3ByKa B BO3/JlyXe H IOKa3atens aguabarsl Bosmryxa
METOJI0M CTOAUEH BOJIHBI

JlaGoparopHas paGora Ne 2-7 Onpenenenue nokasares anuabatel BO3yXa METOIOM Knemana-/lezopma

2 cemecTp

Paspen 111 Dekrpudectso n Mmarnernsm

JlaBopartophas paGora Ne 3-1 Hzyuenne snektpryeckoro nonlg

JlaGoparopras paGora Ne 3-3 MocTosoii MeTox HU3MEpeHuit ‘

JlaGoparopHas paGota Ne 3-8 Hsyqehne ABJIEHUE BHCKTPONPOBOIHOCTH M ONpeelieHue VIEJIBHOTO
COTIDOTHBJICHHS MeTaJlIa }
Pasnen IV. Konebaunsi n Bosnb

JlaGoparopHas paGora Ne 4-2 Msmepenne uHayKTHBHOCTH KaTyilky o ee AKTUBHOMY M PEAKTURHOMY
COMPOTHBICHHAM

JlaGoparophas paGora Ne 4-4 Ucenenosanms EKTPUYECKHX KoeGaHmnil 3BYKOBON YaCTOTHI ¢ MOMOLIEIO
3NIEKTPOHHOrO ocuumiorpagha

Paszgen V. Onruka ‘ |

JlaGoparopras paGota Ne 5-3 Onpenesnénne NIMHEI CBETOBOM BOMHEI ¢ ]FIOMOH_IBIO‘ oJier; HetoTona
JlaGopatopHas pabota Ne 5-5 Onpe):[%;neHHe JUTHHEI CBCTO?OI\;I BOJIHEI ¢ HOM&;(LHLIO JUQPaKITHOHHON
peLeTKH

5. OBPA3OBATEJILHBIE TEXHOJIOT AN
B npenonasannn aucumnnunel «usukayn MCTIONL3YIOTCS  pasHOOOpas3Hble 0OpazoBaTeNbHbIe
TEXHOMOTHH Kak TPaAMLHOHHBIC, TAK U ¢ NPUMEHEHHEM aKTHBHBIX M HHTEPAKTUBHBIX METOLOB o0yueHHs.
AKTHBHbIE H HHTEPAKTHBHbIE METO/IBI 00y eHUS:



-HHTEpaKTHBHAA JleKuus ( TeMa Ne8 pasgen 1, rema Ne2 paszen 4, tema No2 paspen 5, Tema Ne3
pazgen 5).

|
Jlek1HOHHO-ceMUHapeKas cucTeMa 0BydYeHHsA (Tpa,IiII/IHI/IOHHbIe HGKHH#HHHG U J1abopaTopHELe
YCTPOMCTB hM3UUeCcKoro

3aHATHA) C UCHOMB30BAHHUEM NPEAMETOB My3es JIEKUHOHHBIX AEMOHCTPALUN I/I‘
MIPaKTHKyMa. | : w

IIpumeHenne MynsTUMenua TEXHONOTHIt: MPOBENEHNE JIEKIMOHHBIX H NPAaKTUYECKUX 3aHATHH ¢
HCTIOMB3OBAHKEM  KOMTIBIOTEPHbIX  TPE3CHTALIMH, [EMOHCTPALMOHHBIX BHJCOPOJIMKOB C  MOMOILBIO
KOMITBIOTEPHOr O npoekTopa, 9BM 1 Teneskpana. ‘

HH}opMaLMOHHO-KOMMYHHKALHOHHBIC TEXHOTOTHHU | /ia MOHHUTOPHHIA, KOHTPOJIA M ONEHKH
TeKyIlel y4eOHOM NeSTeNbHOCTH CTYIEHTOB (HHTEpHeT, Skype, yuaeGuo-MeTommuueckuit kommieke Bal'y
Ha miatdopme Moodle u ap.). 1

JIeKLMOHHbIE U IPAKTHHECKHE 3aHATHSA KAK HAYUHBIE KOH(EPEHIUHU 110 pe3y/IbTaTaM  JIOKIIaI0oB
CTYACHTOR.

6. ONEHOYHLIE CPEﬂCﬂBA A1 TEKYIIEIO KOHTPOJISI YCIIEBAEMOCTH,
IMPOMEXYTOYHOU ATTECTA‘HI/II/I IO UTOI'AM OCBOEHUA JAUCHUILIMHBI U

YUYEBHO-METOJIUYECKOE OBECIIEYYEHHE CAMOCTOMTE/IBHOM  PABOTBI
CTYAEHTOB

Texkymmuii konTpoJb ycrléliaeMOCTI/l
BOITPOCHI JUIsI TPOBEJEHUS] PEUTHUHI-KOHTPOJISI
1 cemectp |

Peitmune-xonmpons Nel |

I. Mexanuueckoe IBIKeHHE Kak npocTeifimas cbopl\laa ABIDKeHUs Marepud. CucTeMa OTCUeTa.
[IpuHuun otHocuTensHocTH anunes. [Tpeobpasosanus I’ amnes. Paguyc-sektop.

2. MarepuanbHas Touka (vactuua). Tpaexropus. Ranmyc kpusmsuel TpaekTopmu. JlumeiiHas
CKOpOCTD M THHEHHOE yeKopeHue. TTocTynaresnbHoe B KEH e TREPLOTO Tela.

3. TaHreHumaqbHOe M HOpPMANbHOE YCKOPEHHS. CBs13b MEXIY JIMHEHHBIMH M YTJIOBBIMH
KHHEMATHYECKUMU BETHUHHAMH, {

4. Tlepsbiii 3axon Herotona u MOHATHE HHEPLHANBLHOM (%HCTeMLI otcyera. Bropoii 3akon Herorona u
TIOHATHE CUJIBI, MAcChl W MMMyNbca. YpasHenwe Apwkenus. Tpetnit 3akon Hbiortona u Npeessl ero
MPUMEHHUMOCTH. |

5. HewmHepLManbHbIE CUCTEMBI oicheTa. A6con10THLIei U OTHOCHUTEJIbHBIE CKOPOCTH U YCKOPEHHE.
Cuibl vHepuK. ‘

6. Cucrema matepHaIbHBIX TOUEK. Hentp nnepuum (tentp macc). Teopema o JBIDKEHUU 1IEHTpa
WHEPLIKH.

7. IousTre abcomoTHO TBEpAOrO Tena. MoOMeHT uHepLyH Tena.

8. Teopema IlreiiHepa.

9. MomeHT cunbl, MoMmeHT umnysTbea. YpaeHenne MOMEHTOB., YpaBHeHME BpaIIATEILHOTO

ABHIKEHMSI TBEPJOTO T OTHOCHTEILHO HENOABMIKHOMN OCH,

10. M'npockonuueckuii addext. CBOGOANBIE OCH.

I1. 3akoH coxpaHeHus uMmnybea 1 Tpetuii 3akon HeloToHa.

12. 3aKoH coxpaHeHus: MOMEHTa HMIyJIbea.

13. Pabota v oneprus B Mexanuke, DHeprus KMHETHUECKAS H TIOTEHIMAILHAS,

14. Tlonsirre cunororo mosst. Ceash MENKIY NOTEHLMAILHON SHEPTHeH U CHITOH.

5. 3akon coxpaHeHus MeXaHUUECKOH IHEpPri.

16. KoHcepBaTHBHBIC 1 HEKOHCEPBATUBHBIC CHIIBI. Koncepparushas 1 aAuccHriaTHBHAT CHCTEMBI.

17. 3anaumn MexaHuKy skuaKocTeH 1 rasos.

18. Ypasuenue nepaspsisHocTH. Ypasnenue bepnynnu.
Peiimunz-koumpons No2

| Tlonsirne  wmpeanshoro raza. MonekymspHO-KHHETHYECKOE TOJIKOBAHHE, TEMIIePATYPHI.
Makpockonuyeckue napamerpbl CHCTEMBI.

2. BuyTpeHnss sHeprus uaeansHOro rasa. Uncso creneneit ceo60abl, 3aKkoH paBHOpacTpeaeeHHs
9HEPrHH.

3. lapjienue ra3a ¢ TOUKHM 3PEHMsT MOJIEKYJISPHO-KMHETHUECKOH Teopuu, OCHOBHOE ypaBHeHUe
MOJIEKY.IIPHO-KHHETHYECKOH TeOpuH.



4. YpasHeHHe COCTOAHUA MAEANBHOTO ra3a (ypaBHeHI/I(if; Knaneiipona - Mengeneesa).
5. JluHamMHYeCKHE W CTATHCTHYECKHE 3aK0H0Mep‘Focm B Qusuke. Cratncrvyeckuil meton
ueenepopanms cucremsl. [onstie o ¢ymiumm pacmpenesnenus.
6. ®asoBoe mpoctpancTro. Pazosas Touka, (hasopas sueiika. CraTucTHYECKOE YopenHeHHe.
1. Pactipenenenwie Makcsenna. Cpenne CKOPOCTH MOJIEKYT.
8. bapomerpuueckas dopmyia. Pacnpenenenne bonbimana.
9. Pacnpenienenne Makcsenna — bosbumana. |
Peiimunz-xonmpony Ne3 \ ‘
10. Ypasnenne Ban-nep-Baanbca. Hzorepmer peabHbIX ra3os.
I1. MeracrabunbHoe coctosnue, Kpuriueckoe cocTosmue.,
12. BHyTpeHHss SHeprus peabHOro rasa.
13. XapaktepucTika >KUIkoro coctosuust, Bamkuuii MOPAIOK.
14. TloBepxHOCTHOE HATMKEHHE. Cunbl, BO3HMKAIOITHE HA KPHBOH ITOBEPXHOCTH >KUAKOCTH.
®opmyna Jlansiaca. CmaunBanme u KaruispHele sBIeHHS.
15. [onsrue cTonkHoBeHus. Ynpyroe u HEeYTPYroe CTOJKHOBEHHS.
16. TpuuensHoe paccrosnue, DdexTuBHoe ceuenme paccestus, CpefHsas UMHA cBOGOIHOTO
npobera.
17. OcHOBHbBIE TEPMOAMHAMMYECKHE TOHATHS: BHYTPEHH:s SHeprus, pabora, Teruiora. YpasHeH e
NepBOro Hayasaa TepMOTMHAMHKH,
I8. 3aBuCHMOCTD TEMIOEMKOCTH HACAILHOTO ra3a OT BHA npouecca. Pabora, cosepiraemas razom
MPH M30TIPOIIeCCax.
19. Annabatuyeckuii mponece. ‘
20. O6paTnmMele U HeOOpaTUMEIE inpoueccm. Kpyrogoii hpouecc (1mK).
21. Huxn Kapuo u ero KITJI mist mueansHoro rasa. ‘
22, IMpuHLMn nedcTeus TeHJIOBOII"O ABHTATENs U XONOMHIBHON MAIIHHEL,
23. OHTponus. 3aKOH BO3pACTAHUSA SHTPOIHH. j
‘ 2 cemecTp |
Peiamunz-xonmpons Nel |
1. 3axon Kynona. HanpssxkeHHOCTS MIeKTpocTaTHyeckoro nons. ITousiTHe aiekTpocTaTHUECKOTO
nons. [IpuHIMN CYNeprosHIMu 3NeKTPUUecKHX MHOJIeit.
2. lotok nanpsokerHocTH. Teopema ["aycca s snekTpocTaTHieckoro nojis B BaKyyMe,
3. llpumenerne teopemser Faycea aa pacuera noJiei.
4. PaboTa CHII 3JIeKTPOCTATHYECKOTO 110, Lupkyssips HaNpsHKEHHOCTH 3J1EKTPOCTATHIECKOrO
1o, } |
5. Tlotenuman. PasHocts mortenumanos. Cesi3b MEXTY MOTEHIMANOM M HAMPKEHHOCTBIO
JIEKTPOCTATUIECKOIO MOJIS. i \
6. CBo6OMIHBIE U CBS3aHHBIE 3apPs/bl B BEUIECTBE. Tuner nusnexrpukos. Uonnas, JJIEKTPOHHASA W
OPHUEHTALMOHHAS TIOJISPU3ALIHH, |
7. DIIeKTPOEMKOCTb YeANHEHHOTO HPOBOIHUKA, CHCTEMbI MPOBOJAHHKOB M KOHAEHCATOpA.
8. DHeprus 3apsukeHHbIX YeAMHEHHOrO TPOBONHUKA, CHCTEMDI MPOBOJHUKOB U KOHAEHCATOpA.
OHeprus 3/IeKTpHUecKoro noss. O6beMHas MIoTHOCTD BHEPIUH 3NEKTPHIECKOro [0S,
9. XapaKTepHCTHKM D/IEKTPHYECKOTO TIONS H YCIOBHS €10 CYLLUECTBOBaHHA, Pa3HOCTh MOTEHLMANIOB,
SMIeKTPOABWIKYLIAS CHIIA, HATIPSBKEHHE.
10. 3akon Amnepa. Marnurnas wHgykums. 3akon bruo — Capapa. IToHsiTHE MarHHUTHOTO TOJIS.
ITpy¥HLMIT CYMepro3UIM MarHATHEIX noneit. MaruuTHbIi MOMEHT.
11, MaruuTHO® HoNe MpsMONMMHEHHOTO H KPYrOBOro TOKOB.
12, /IBroxenue 3apskeHHbBIX qacn}zlu B JIEKTPUYECKHX I/IiMaFHI/ITH]bIX TOJIAX.
I3, 3aKoH MOMHOTO TOKA A/ MATHUTHOTO MO B BetecTe. HanpsKkeHHOCT MATHHTHOTO MOJIS.
MarunTHas nponuiaemMocts cpesibl. MHAYKIWMS MAHUTHOTO O B BELLECTRE.
14. Ombir @apajies. Marauthsiii noToxk. OJIC unnykumu., OcHOBHOH 3aKoH JNEKTPOMAarHHTHOR
uHAyKiwu. Tparmwio Jlewa. }
I5. CamOMHIYKUMS W B3aMMOMHIYKLWS. HMHIyKTHBHOCTE M B3aMMHAs HHAYKTHBHOCT., TOKH
Pa3sMBIKAHUS U 3aMBIKAHUSL. |
Petmunz-koumpons N2 ‘
1. CeoGoaHble U BHIHYKIEHHBIC KOseGaHHUs. FapMquqecKHe MeXaHH4yecKne KoneGaHMs M Hx
XapaKTEePUCTUKH. |



\
‘ . \
2. DHeprus rapMOHMYECKHX MeXAHHIECKHX xoficbanuii. IloHsTHE O TrapMoHMueckoM H

AHFapMOHUYECKOM OCLIMIUIATOPE. i | ‘

3. ClorkeHHe ONIMHAKOBO HAMPAB/ICHHBIX TapMOHHYECKUX KOJIeOAHMIA. BI/IeHHﬁ.

4. CioxxeHue B3aHMHO NepIIeH AUKYJIAPHBIX TapMOHHWECKHX KOJIeGaHMIA. | urypet Jlnccaxy.

5. 3atyxatomue MexaHquCKHe‘KOHe6aHHH. Hacrora, koaddurment 3aTyxanmus, norapupmMuecKuit
JICKPEMEIIT 3aTyXaHHs MEXAHHYECKUX KOMeGaHHI. ! ‘

6. BBIHYIIGHHBIE MeXaHMUYGCKHE KoJeOaHI. Avmmtyne u  dasa OPU  BHIHYKAEHHBIX
MEXaHHYECKHUX KoneGaHmsX. ‘ ‘

7. Mexanmdeckuii pesonanc. PesonancHbie kpussie. COOTHOIEHNS MeKTY (asamu BBIHY KAa01NeH
CHIIBI ¥ CKOPOCTH IIPH MEXAHHUECKOM ‘PesoHche. | ‘

8. Mexanusm 06pa3soBaHMI MEXaHHYECKHX BOJH B ynpyroii cpenie. ITpononeneie u nomepewumsie
BOJTHBL. BostHOBOE ypaBueHue u ero peluenue. I"apMoHHYeCKME BOTHBI 1 MX XapaKTePHUCTHKH,
9. ®azoBas ckopocTh U nucnepg‘;nﬂ BOJIH. BostHOBO#T Maker n Tpymnosas ¢KopocThb.
10. IlonsTHE O KOrepeHTHOCTH. Hurepdepenips BOJH. CTOSYKE BOJHEI.
I'l. Konebarenprblit kontyp. I'apmonmueckie SJICKTPOMArHUTHbIE KONEOAHNS 1 HX XapaKTePHCTUKH.
12, 3aryxaromue SHGKTpOM%FHHTHBIe Kone6aHHg. Hacrora, xospduument saryxaus,
TOrapuhMUUECKHI IEKPEMEHT 3aTyXaHHA SNCKTPOMArHUTHBIX Koiebanuit. JIoGpOTHOCTD Koe6aTe IbHOrO
KOHTYpa. i |
13. BeIHyXeHHBIE 5EKTPOMATHUTHbIE KoneGanust. AMmmmTYna u ¢asa BBIHYKJIEGHHBIX
NICKTPOMATHUTHBIX KOJIeGaHHIA, } :
14. ®apaneenckas n MaKCBeJIH?BCKa}I TPaKTOBKH ﬂB}JIeHI/m SJICKTPOMArHUTHOM WMHIYKIHM, Tok
CMeLIeHuU, ‘
15. Cucrema ypaBHeHmit MaKCBe%ma. OIIEKTPOMArHUTHOE TIOJIe.
16. BomHoBoe ypasHeHMe s JICKTPOMArHUTHOTO 110711 W ero  pemenue. CKOPOCTH

PacnpoCTpaHeHHS INEKTPOMArHHTHBIX BOJIH B Cpe/iax. |

I'7. OCHOBHBIE CBOMCTBA 57EKTPOMATHUTHBIX BOJIH. OHEPrus U MOTOK SHEPIHH EKTPOMATHHTHBIX
BOMH. Bekrop IlottaTunra. Mmmynsce 3TKTp0MarHHTHoro o1,
|

Peimunz-xkonmpons Ne3

1. Onextpomarnuthas npuposa ceera. Ipuaumn roirenca. 3aKoHuL OTP&KEHHA U TPETIOMIIEHUS.
AGCOIIOTHBIH M OTHOCHTENBHBLH MOKA3ATEH npesnomierns. [onuoe BHyTpernee orpaxkeHne. CBETOBOIBL.

2. KorepeHtHocts 1 MOHOXpOMiaTI/I‘{HOCTL CBETOBBIX FOJ‘IH. Bpemennas korepentHocts. Bpems u
JUTHHA KOTePeHTHOCTH. ‘ ‘

3. Ontyuyeckast MHa Iy Ty. Ontuyeckas pasHocTsh xonia. Pacuer unrepdepenimonnoli kapTuss: ot
JABYX KOT€PEHTHBIX UCTOMHUKOB, ] j

4. I10/10Chl pABHOM TOMIMHEL U PABHOMO HAKIOHA. ‘

5. IlpoctpancTBenHas KOTEPEHTHOCTE. Pasmyc KOI‘epeE}{THOCTI/I.

6. Ipunuun Irolirerca — Opetens. Meron 3ou ®peHens. IpsamonunefiHoe pacrpoctpaHeHpe
ceeta. ludpaxuus Operesst Ha KpyriIoM oTBEpCTHH U HHCKe. |

7. Mudpaxums Opayrrodepa ot GeckoHedHO JJTMHHOM IPAMO# 1iestH.

8. [¢pakums Opaynrodepa Ha, OJTHOMEPHOH anq)pamHOHHoﬁ peluerke.

ITpomeskyTouHas aTTecTalMs M0 HTOraM OCBoq‘emm AHCUMILTHHBI (3K3aMeH)
Bomnpocer k sx3ameny ( 1 ¢emMecTp)

1. MexaHuueckoe nBUKeHHE Kak npocTelimas GpopMa ABIKEHHs Marepun. Cuctema oTcuera.
Ipunnmn otaocutensrOCTH [ammies. IIpeoGpaszosanus Tamnes. Pagmyc-Bexrop,

2. MarepuanbHas Touka (actaua). Tpaekropus. Pamuyc KPHUBU3HEI Tpaekropud. JIuHeitHas
CKOpOCTb M THHEHHOe yckopenwue. [TocTynarespaoe L[BI/DKCHI/I}@ TBEPAOTO TeJIa.

3. TaHrenuManeHOe M HOPMAaJBHOE yekopenus. CBA3b MEXOy NUHEHHBIME U YIJIOBBIMH
KUHEeMAaTHYECKHMH BEJIHUMHAMH,

4. Iepserit 3akon Herotona u nonarue MHEPLHATEHOM CHCTEMBI OTCYETA. Bropoii 3akon HetoToHa 1
TIOHATHE CUMBI, MACChl M MMITYJIbCA. Y paBHEHUeE HBI/I)KGHI/ISI.} Tperuii 3akon Helotona u mpemensi ero
HPUMEHHUMOCTH. ‘

5. HeunepumanbHele cucTeMel oTcueTa. AGCOMIOTHBIE ¥ OTHOCHTENIbHBIE CKOPOCTH YCKOpeHue,
I
Cuibl uHepHuH. ‘

6. CucreMa MaTepuaTbHBIX TOYCK. Llentp uuepuumu (ueHTp Mace). Teopema o mBrkeHHH ueHTpa
MHEPIIHH,



8. Teopema Illreitnepa. : ‘
9. MomeHT cuiel. MomeHT UMITyNbca. YpaBHeHHe MOMEHTOB. YpaBHeHHe BPAIIATEIIbHOrO
ABWKCHUSA TBEPIIOTO TeNa OTHOCHTENBHO HETIOABIKHOM OCH,
10. 3akon coxpaHeHus umnysbca u Tpetui 3akon HerdTona.
11. 3axon coxpaHeHus MOMEHTa: HIMITyTbCA. ;
12. Pabota 11 sHeprus B MEeXaHWKe. DHEPrUs KUHETHUECKAS W MOTEHIHAbHAS,
13. VpaBHeuue HepaspeiBHoCTH. Y paBHetine Bepuynmy.
4. TlouaTne wuaeansHoro rasa. MonekynsapHo-kuneTHYeckoe  TONKOBAHHE TEMIEPaTYpH,
Maxkpockonuyeckue napamMeTpsl CHCTEMBL,
15. BHyTpeHHss sHeprus MaeansHoro rasa. Yucio creneHel cBoGOEL. 3aKOH paBHOPACTIPEEIIEHHS
SHEPruu. ‘ }
16. Jlapnenue rasa ¢ TouKM 3peHHS MOJIEKYIAPHO-KUHETHUECKOH Teopri. OCHOBHOE ypaBHEHHE
MOJIEKY1APHO-KUHETUYECKON TEOPHH. |
17. YpaBHenue cocTosHms I/I,HeaJ"[BHOFO rasa (ypaBHeHI%e Kianefipona — Menneneena).
18. Jlunamuueckue W crartuctuueckne 3aKOHOMEPHOCTH B (usuke. CTATHCTHYECKMH MeTOX
ucceoBatus cucteMel. Honatue o dynkuuu pacnpeesnenmns.
19. Pacnpenenenne Makcsenna. Cpeanne CKOPOCTH MOJIEKYJI.
20. bapomerpurueckas popmyia. Pacnpenenenue bonbrmana.
2]. Ypasuenue Ban-nep-Baansca. HsotepMbl peanbHbIX razos.
OcHorHeIe TCPMONIMHAMUICCKHE TOHATHA: BHYTPEHHAS SHeprus, paboTa, TeIwoTa. YpapHenue
NepBOro HayaJa TePMOAUHAMUKH. ! |
22, 3aBHCHMOCTb TennoeMKocminueaanoro rasa ot BjI/I,Z[a npouecca. Pabota, coBepiuaemas razom
[IpH u30Mnpoueccax. j |

7. Iloratue abCoIIOTHO TBepaoro reaa. MomMeHrt HHEPIHU Tea.

23, ApuabaTuueckuii npouece, ! |
24, O6patuMbIe U HEOGPATUMBIE npoueccsl. Kpyropoit nporece (ko).
25. Iuka Kapuo u ero KITJT s uneansHoro rasa. |
26. IIpHHIHMI NeHCTBHA TENIOBOTO BUIATeINT U XONOANIBHOM MAIIIHHBI,

Bonpocel k IK3aMeRy ( 2 }cemeCTp)

I. 3akon Kynona. Hanpsmkenno¢Ts SMEKTPOCTATUYECKOTO Mo, [ToHATHE IITEKTPOCTATHYECKOrO
nosist. [IpyHUMI CYNepro3HIMKT 3MeKTPUIeCKUX Hoseit.

2. Totok wanpskerHoctn. Teopema Laycca s IIEKTPOCTATHYECKOTO TONS B BaKyyMe.

3. Npumenenne Teopemsl I'aycea mis pacueTa moseit. 1

4. Pabora CHJ 2JI€KTPOCTATHUECKOTO MOJI. LIMpKy/IAKS HATIPSUKEHHOCTH BIIEKTPOCTATHYECKOTO
oIS, |

5. Tlorenmman. PaswocTs mnoTeHrmanos. Cesss MEXy TOTEHLHAIOM H HATIPKEHHOCTRIO
AIEKTPOCTATHYECKOTO MOJIS. ‘

6. CBOGOMHEIC U CBS3AHHEIE 3aPS/bl B BEIIECTBE. TI/II'I;LI MTUDJIEKTPUKOB. Honﬁaa, SJIEKTPOHHAA H
OPHEHTANMOHHAS TOJISPH3ALMH. ‘

7. TlonspusosaHHOCTb. JlMomeKTpHUeckas BOCIIPHEMYMBOCTb BEIIECTBA M €€ 3ABUCHMOCTD OT
TEMIEePaTyphl. |

8. Teopema T'aycca mns smexTpHueckoro moys s HVBIEKTPUKE. DJIEKTPHUYECKOE CMElIeH e,
JusneKTpuyeckas  MPOHALIAEMOCTh  CpespL. HarpsbkeHHOCTE  slekTpuueckoro mnoms B
JM9JICKTPHKE. ‘ |

9. Pacnipenenenve 3apanoB B IpoBomHuKe. ONEKTPOCTATHYECKOE [OS€ BHYTPH M CHapyxH
[IPOBOIHHKA. QHCKTpOCTaTquCF<aH 3amUTa. 1

10. SstexrpoeMKOCT yeTUHEHHOTO MPOBOIHIKA, CHCTEMEL TIPOBOJTHUKOB M KQHJICHCATOPA.

I'l. OHeprus 3apsuKeHHBIX  YeIMHEHHOTO MPOBOJHUKA, [CHCTEMbI MPOBOXHUKOB M KOHAEHCATODA.
OHeprus aeKTpryeckoro nos; O6beMuas IITOTHOCTh 3HEPTHHK HIEKTPHUECKOrO MOJId.

12. Xapakrepuctuku BNEKTPUYECKOTO TIOJIA U YCIIOBHS €ro CyIIeCTBOBAHUS. PazHOCTH OTEHIHAJIOB,
QJIEKTPONBHIKYIIAS CHIIA, HATIPSDKEHHE. ‘

13. Knaccuueckas snextposHast TerHﬂ SJICKTPOIIPOBOUMOCTH METAJUIOB U €€ HEAOCTATOUHOCTE.

14. 3akoH Ammnepa. Maruaurnas MHAyKUps. 3akoH bud — Capapa. TloHaTHE MAFHHTHOTO MOJA.
[IpHHIMI CYIepnosUITHN MATHHTHBIX TIOJIEH. MarHHTpLIﬁ MOMEHT.

5. MaruuTHO€ n0J1€ HpHMOHI/IHeI\/’ITOFO U KpYTOBOTO TOKOB.



HCTOYHUKOM HHbOpMALIUK

16.
17.
18.
19.
20.

21.
22,

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.

L{upkynsuus BekTopa MarHUTHOM MHTYKUMH. 3aKOH MOMHOro Toka. MarHuTHOe mose MTHHHOTO
COJIeHOUA U TOPOH/IA. ! |
Marnutroe B3aumonelicraue TOKOB H €JHHHIIA CHJTBI TOKA — AMIIep.
JBroKeHYe 3apsHkeHHBIX YacTHI B JNICKTPUYECKUX U MATHUTHBIX MOTSX.
Oneir ®apagpes. MaI“HI/ITHLII‘/TI notok. /C I/IHL[yE;(LII/II/I. OCHOBHOH 3aKOH 3JEKTPOMATHHTHOM
uHaykupy. [pasuno Jlenna. | ‘
CaMoMHIYKIMS 1 BSaHMOI/IIj-II[yKLH/IH. HHuyKTHBqOCTL H B3aUMHasg HHAYKTHBHOCTB., ToKu
Pa3MbIKAHHA U 3aMbIKAHHA. | |
OHeprus MarHUTHOro nojist, O6bEeMHAs TIOTHOCTD 3hepmn MarHHTHOI'O TOJIA.
CBoGoambIe U BBIHYXK/IEHHbIE KONTeOaHNs. l"apmoHMYeckne MexaHudeckue KoneGaHUi W HX
XapaKTePUCTHKH, | |
OHeprus rapMOHHYECKHX MEXaHHYECKHX koneGanui. TloHsTHe |0 rapmoHHYecKOM U
4HrapMOHHYECKOM OCLHJLIATOPE. f
Croxxenre OMUHAKOBO HAIPABJIEHHBIX I'APMOHMYECKHX KkoyeGanuit. Brerms.
CrioxeHne B3aMMHO ITepIIeHTHKY/IAPHBIX TapMOHMYECKHX KoleGaHui, Durypei Jluccaxy.
3aTyxarolue MexaHuYeckue KoneGanus. Yacrora, ﬁ03®®HHHeHT 3aTyXaHH, JTOrapu(hMHIECKUI
JICKPEMEHT 3aTyXaHHs MEXaHHYECKUX KONeGanui. |
BeiHy:xieHHbIE MexaHueckne Konebanms. AMIuTYna ¥ hasa npu BbIHY}KI€HHBIX MEXaHHUECKHX
KonebaHusIX. | ‘
Mexannueckuil pesonanc. Pe3jOHaHCHLIe kpuBbie. COOTHOLIEHHMS Mexay ba3amu BRIHYXKIAIOLIEH
CHJIBI M CKOPOCTH TIPH MEXAHMHECKOM Pe30HaHCe.
Mexanusm oGpazosanus MEXaHUYECKHX BOJH B YHpYroi cpege. ITpojtonbuele u nonepeunsie
BOJIHBL. BosHOBOE ypaBHeHuUe u ero peurenye. I APMOHMYECKHE BOJTHEI H HX XapaKTEPUCTHKI.
Konebarensnsnii koutyp. I apPMOHHYECKHE JIEKTPOMATHUTHBIE KOJIeOaHHs 1 HX XAPaKTEPHUCTHKH.
3aTyxaroliHe BJICKTPOMAarHUTHbIe  konebanus. | YacroTa, KO3(p(pHUEeHT  3aTyxaHwMs,
JOrapuPMHUYeCcKuit uereMeﬁT 3aTyXaHusl 3J1elq‘p0MarHHTHblx konebanuil. Jlo6poTHOCTD
KoJebaTeILHOro KOHTYpa. ; ;
Brinyxxnientbie STICKIPOMArHUTHble  Konmeanmsa.. AMIUIMTYZa M (asa BBIHY K I@HHBIX
SMEKTPOMArHUTHBIX KOJIEOaHHIA. |
QapaneeBckas M MaKCBEIUIOBCKAs TPAKTOBKH HBJ‘I;eHI/I}I JJIEKTPOMArHuTHOH HHAYKIUH. Tok
CMELEeHHS. !
Cucrema ypasHennit MaKCBeJ'IJan. SHeKTpOMarHHTHoé roJie.
OJICKTPOMArHUTHAS MpUpoAa eseta. [IpuHImn [iofirenca. 3akoHsl oTpaskeHms ¥ OPETOMIICHU,
AGCOMOTHBIA M OTHOCHUTENBHBIA MOKaszaTeny mpeaoMieHns. [lomHoe BHYTPEHHEE OTpayKEeHUE,
CeeToBOABbI. ‘
KorepenTnoeTs ¥ MOHOXpOMATHYHOCTD CBETOBBIX BonH. Bpemennds korepentHocTh. Bpems u
JUTMHA KOTEPEHTHOCTH. ‘ \
Onrryeckas muHa myTd. ONTHYECKas PasHOCTD X0z, Pacuer unrepdepeHUHORHOI KapTHEHSBL OT
ABYX KOTEPEHTHBIX HCTOYHHKOB.
Honock! papHOM TONUIMAE ¥ PABHOTO HAKIIOHA. 3
Hudpakuus OpayHrodepa Ha omHOMEpHOM JUGPAKLUMOHHOM penieTke.
Ecrectennslii n nonspusosanmbiil ceer, Monapusarius MpH OTPAXKEHHH U TIPETOMIIEHHH. 3aKOH
bproctepa.
[Monmapusauus npu aBoitHOM JTyYenpeToMIeHAH. ObLIKHOBeIiHLIﬁ H HEeOoObIKHOBEHHBIH JIyy4H,
Ormrrueckas ock kprctasa. [omspusanuoHusie NPHU3MEL. 3aKkoH Mamioca.

|

CAMOCTOSTEJIbHAS PABOTA CTYJAEHTOB
paboTa ¢ JIEKHHOHHBIM MAaTepUaioM KaKk [0 KOHCHEKTaM, JIUTepaType, TaK M 3JIeKTPOHHbIM

i l
BLIMOJIHCHHE IOMALIHETO 3aaHHs U IOATOTOBKA K PCHTHHI-KOHTPOJISIM
BBIMIONIHEHUE pacyeTHO-rpaduueckux pabor:
1 cemecTp

PI'P Ne 1 Mexanuka
PI'P Ne2 Monekynsipras hpusvka H TepMOAMHAMMKA

2 cemecTp

PI'P Ne3 Dnektpomaraerusm.
PI'P NedKoneGanus u Bonubl. OnTuka



o [l KOHTPO/IS PabOTBI CTY/CHTOB, A TAKKE JUTS CTHMY/IMPOBAHMS CHCTEMATHUECKOTO U3y4eHUA Kypca
(pi3MKM B TeueHHMe CeMecTpa MPeLyCMOTPeHbI peirunr-konTpony. OHH MPOBOAATCS B ITHMCHMEHHOMN

(popme

o AUt KOHTPOJIA 3HAHUH CTY/EHTOB NPOBOAMTCS SKk3aMeH (1 1 2 CeMecTpbl)

Ilpamepunie Tembl peq)epaq‘uBHblx pabot

2 cemectp
Dusuka —~ Hayka TTO3HAHWS MHDA.
HpoctpancTBo 1 Bpems B $husuke.
YepHble IBIPEI BO BceneHHpﬁ.
Yuenne K.3. Iuonkosckoro.

N

cpenax. ‘

|
6. Kuneruka u TepMOIMHAMUKaA 6IAOI[OF[/I‘16CKI/IX Hp¢HeCCOB.

7. Hopsnok u 6ecriopsiok B ane GoabLIMX MOTTeKyT.

Mozenuposanme npouecca pacnpocTpaHeHHs YIApHOI BONHEI TP B3pHIBAX B PAa3IIMIHBIX

8. OKCllepHMeHTAThHBIC HCCEA0BAHHS SEKTPOMATHUTHOTO TIOJIS 3eMIIH B 06J14CTH CBEPXHUIKUX
i |

YacToT.
9. llapopas MOJHHS U €& TIPHPOJIA.
10. MaruutHoe none Semiu.
I1. Monuus u €& npupona.
12, DnexTpnyecTBO B SKUBBIX OpraHU3MaXx.
I3. Omektpuyectro B armocdepe.

14. JlazepHo-HHIYyUMpPOBAHHbIE TUPOIMHAMHYECKLE [BOJTHEL.
15, ®usuveckue MeTonp PErucTpaliy 3eMIIETPACEHHA.

16. IlpumeHeHue ynbTpasByka B UHTPOCKOIUH.
17, buorpadusa A.C. Tlonosa.

18.  BOOKOHHO-ONTHYECKHE THPOCKOTIBL.

19. Connue. :

20. Kocmonorudeckoe kpacHoe cMenieHue.

i
Cricok  MOXKeT GbITh  3HAYUTENLHO pacuwmped. Temy pedepata crymeHTsr cormacyioT ¢

apernoaaBaTtesieMm,

Douzl OLEHOUHBIX CPE/ICTB IS IPOBENEHHMS ATTECTAIHH YPOBHSI CPOPMHPOBAHHOCTH KOMIIESTEHLIHI

O0yHarOIIMXCs [0 JUCIIHIITHHE oopmIIIeTCsS OTAENBHBIM OKYMEHTOM.

7. YYEBHO-METOHYECKOE I HHOOPMAIIMOHHOE, OBECIIEYEHHE
AUCTUILTHHbI PH3AKA

7.1. KuurooGecmeueHnocTp

Hanmenopanue nureparyper: abTop, Ha3BaHue, BUJI H3JaHHS, Tonm KHUI'OOBECIIEYEHHOCTD
Eee i H3,ﬂ;1{}[ Konmyiecrso Hasrimuue B
IK3EMILIIPOB JNEKTPOHHOU
u3JaHuil B bubnmuorexe
Oubinoreke Bal'y B Bal'y
COOTBETCTBHH C
droc BO
1 2 3 4
OcuoBHast HuTepaTypa
I. KysHeuos, Apremuii ApTembeBuu. ®usnka. Mexanmxa. http://e.lib.vlsu.
Monekynspuas — ¢usuxka.  DNeKTPHYECTBO M MATHETHIM, ru:80/handle/12
DIIeKTPOMATHUTHBIE KoneGaHus i BomHbl, OnTHKA * yuebuoe mocobue 3456789/3211
/ A. A, KysHenos ; Bragumupekuii rOCYAapCTBEHHBIH YHUBEPCHTET
UMEHH Anekcanapa Ipuropsesuda v Hukomas T'puropbermua
Cronetopix (Bal'Y) .— Man. 2-e, venp. uogon. — Bnagumup :
Bragumupcknit rocynapersenHsiii YHHBEPCUTET MMeHH AnekcaHapa | 2013
[puropeesuta u Hukonas I'puropeesuua CroneTossix (Bal'y), 2013
~— 160 ¢. : un. — Himeercs anekTpoHHas Bepens .— Bubaunorp.: c.
155-156. ISBN 978-5-9984-0337-8.




2. Kyanui, Anexcamap AjiexceeBny. Disuka METONHYECKHE
YKa3aHHA K TEOPETHUECKOMY MaTepHaty, IPAKTHIECKIM 3aHATHAM H |
JallaHUAM, TeCTaM, KOMTIIekey J1abopaTopHbIX paboT Ans CTYAEHTOB
AHCTAHLIMOHHON (hopMbl 0Byuenus / A, A, Kynuu, JI. B. I'pyHekas ;
Bragumupckuit rocy napcrseHHbIi YHHUBEPCUTET UMeHH AJiekcaHapa
I'puropwesnua u Hukonasn I'puropsesnua CTONETOBBIX (Bal'y),
Kadenpa obuwieit n npuknagHoit Gsukm ; mos pex. A. A. Kynuima ,—
Bnagumup : Braagumupekuit rocy sapersesHbiit YHUBEPCHTET UMEHH
Anekcannpa ['puropsesrua u Hukomas FleTOpLCBHI{a CroneroBeix
(Bal'y), 2013 .— 214 c. : mn., Tabir. — Hmeercs anexTpoHHas BepcHs
— Bubaworp.: c. 211-212. ‘

2013

http://e.lib.visu.
ru:80/handle/12
3456789/2624

3. ®usuka | MeTONUUECKUE YKA3AHMUS [UIsl TIOATOTOBKH CTY[EHTOB K
TecTupopabmio / A, ®. Tamxus [u gp] Brnamumupckuii
FOCYAapCTBEHHbIH YHUBEPCUTET HMEHH AneKéaana I'paropresuga u
Hukonas puropsesuya CromeTosix (Bul® V), Kadenpa obmeit u
npukgagHoll M3k — Buammup Bnagumupckuit
TOCYApCTBEHHEIN YHUBEPCHTET UMeHH Allekcatpa I purophesrya u
Hukomnas I'puropsesiya Cronetosbix (Bal'V), 2013 — 243 ¢. @ w1,
— HMeerca snexkTpoHHas Bepeus .— Bubmuorp.: c. 242.

2013

http://e.lib.visu.
ru:80/handle/12
3456789/3390

4. AnTonosa, M.A. ®U3HKA. Mexanuka. Mornexynsipras GpusHka.
Tepmonunamuka. DiexkTpuuecTBO. MarHeTnsMm, MexaHHYeCKHeE
Konebarus ¥ BonHBL BonHoBas ommHka: ydeGHoe mocobue/ M.A.
Anrtonosa. 10.K. Kokypuna; Bamum. roc. yH-T um. A, u HIT.
CroneToBbiX. — Braguvup: Usn-so Bial'V, 2017 ISBN 978-5-9984-
0776-5

2017

H() NOJHHATE/IBHAA JT HMTED,

atypa

1. Tankun, Apkagnit ®egopoBuy, Jlekuuu 1o ¢pusuke : B 4 u. :
[yaebHoe mocoGme] / A. @. Tamkun ;  BraguMupckuii
FOCYNapCTBEHHbIN  yHuBepcuter (Bal'V) . —  Buagumup

Butanumupckuit rocy napcTBeHHb yHuBepeuTeT (Bal'Y), 2004-2007.

2004 -
2007

http://e.lib.visu.
ru:80/handle/12
3456789/469

2. Yepros A.I'. 3agaqsuk 1o Qu3MKe: Vuebnoe nocoGue mis BTy30B
/' A.T. Yepro, A. A. BopoGbes. — 8-¢ u3p., fiepepab. 1 pom. — M. :
@usmatyut, 2007, — 640 ¢, : WL, Tabir. — ISBN 5-94052-098-7.

2007

3. Amutpuesa, Enena BasepreBHa. qu6Hoé nocobue 110 Gusmke :
Mexanuka / E. B, IIMutpuesa, B. C. [D1emubres ; Bragumupckuit
rOCyIapCTBeHHBI  yHuBepcuter (Bal'Y) — Biagumup
Bragumupckuit rocynapcTeeHHsIH yHusepcuter (Bal'V), 2009 —
143 ¢.: un., Tabn. — Umeercs oeKTpoHHAS Bepcusa .— bubnuorp.: c.
143. ISBN 978-5-9984-0005-6.

2009

http://e.lib.visu,
ru:80/handle/12
3456789/1304

4. Caseanes W.B. Kypc ofweii dusuxy : yue6roe mocobme s
BTy30B: B 3 1./ 1. B. CaBenbes. — 7-¢ u3., crepeornrr. — CII6.: Jlaus,
2007 — (Jlyumne knaccuieckue yuebunkn) (Knaccrueckas yaeOHas
natepatypa no  ¢dusnke) (YueGuuku ang Bysos. CreLuanbRas
nureparypa). — ISBN 978-5-8114-0629-6.

2007

8. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIHTIIAHBI

I[J'IH pealu3ailiyl AUCITUIIJIMHBL ;(bHSI/IKa HMCIOTCA ClieHHﬂJIBHBIC NOMEIUICHUA AN MNPOBCACHHUS

3aHATHI JICKHHOHHOTO THIIA, 3aH$I’1;“I/II\/JI OPaKTHYCCKOTO

| TUIIA,

TPYHOIIOBBIX, W HHAHM BUAYANLHBIX

KOHCY/IbTAUMH, TEKYIIEro KOHTPOSL M TPOMEKYTOUHOM | ATTECTAMM, 4 TAKKe MOMEIIEHUS i
CaMOCTOATE/IbHOH  paGoThi. JlaGopatopHele paboTel npoBojsTcs B 1a0opaTopusaX MeXaHHKH H

Monekynapuol dusukn( 428, 429), snexTpomarnetnsma ( 425, 426), onuiku (422, 424).

[lepeyenr uenoMb3yeMOro JIMLEH3HOHHOTO POIPAMMHOrO
Microsoft Office, Microsoft Open Licence - 61248656

loGecreueHus: NakeT O(MUCHBIX IPOrpamMm
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[Ipotoxon Ne 1 o137 0%.2020 roga

IIporpamma paccmoTpena i 0;(06peHa Ha 3aceJaHnuu Kadeapr! oOmias ¥ TIpUKITaHas QU3KKa
3asenyromuit kadeapoit ; I /{K

|
| BB} Hopoxkos

PaGoyas nporpamma paCCMOTpeHa H omobpeHa Ha 3ace‘;[aHnH y4eOHo- MGTOL[H‘ICCKOH KOMHCCHHI
HaIpaBICHHUS ‘ .

28.03.01 HarorexHomoruu u MI/IKpOCI/ICTeMHaSI TexHHKa '

ITIporoxon Ne 1 ot 31.08. 2020 roma /

IIpencenarens xomuccenm = C.M. Apaxkenss
-7

JIACT NEPEYTBEPKIEHMSI
PABOYEM ITPOTPAMMBI JIACHUILIMHE]

PaGoyas nporpamma ono6pena na y4eOHBIH roj

IIpotoxon 3acenanus xadempsr No oT roja

3aBenyromuii kadeapoit

g |
Paboyas nporpamMma ono6pena Ha y4eOHEIH T0/

[IpoTokon 3acenanus xadenpbr No oT roja

3aBenyromuit Kapempoit

Pa6ogas nporpamma omobpena Ha yueOHBIH roJ

[Ipotokon 3acenanus xadenpsr No oT Toja
—plg

3asenyrommit kadenpoit




