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1. OEJIA OCBOEHMS TUCIATLIMHBI

IMeasmu  ocBocHust mucuummmEsl  «®Du3mkay sBIseTCS obecrieueHne Bymymero
CIICLHATHCTa Hay4YHOH (u3udeckod 0azof, Ha KOTOPOH B BBICUIEH TEXHHYECKOH IIKOIe
CTPOMTCS OOLIEHFKEHEPHAS | CIIEMHATBHAS IOATOTOBKA. 110/ I0BATEbHOS H3y4YCHHE (DU3HKH
BBIPAOATEIBAET ~CTICUH(HUCCKAN METON MBILLIEHS, (u3MUecKyl0 HMHTYMIHIO, KOTOPEIE
OKAs3bIBAIOTCS BEChMA IIIOAOTBOPHBIMM H B IPYTHX HAyKax. CrenManicTsl, TOTydHBIIHE
IMPOKOe (YH3UKO-MATEeMAaTHYeCKOE 06pasoBaHHme, MOTYT CaMOCTOSTEIIBHO OCBaHMBATH HOBBIE
TCXHHYCCKUC HAIPABJICHUSA, YCIIEIIHO PA0OTATh B HHX, JIETKO TEPEXOMHUTH OT PELIEHHS] OJTHUX
sajad K IpYruM, MCKATh HECTAHIAPTHBIE H HETPAAMLMOHHEIE IyTH, YTO OCOGEHHO BAYKHO VISt
PO EeCCHOHATBHOM MOGHIBHOCTH CIIENUATHCTOR B YCIIOBHSX YCKOPEHHOTO Pa3BUTHS TEXHUKH,

3apaun:

® TCOpeTHHICCKas TOATOTOBKA B 0OMACTH (DM3UKH, MO3BOISIONIAS Oyaymum HmKeHepam
OPHCHTHPOBATLCS B IMOTOKE HAYYHOM M TeXHHYECKOid HHQOpMalHKH U obecTednBaomas uM
BO3SMOXHOCTE MCIIONB30BAHMS HOBBIX (DM3HUESCKHX MPHHITHIIOB B TeX 00J1acTAX, B KOTOPBIX OHH
CIIEHATH3HPYIOTCS

* (OpPMHPOBAaHHE HAYYHOTO MEBIIUIEHNS, B YACTHOCTH TIPABHIIBHOTO TTOHMMAHUSI TPaAHHI]
TIPUMEHUMOCTH Da3MUYHBIX (DH3UUECKHX IOHSTHH, 3aKOHOB, TCOPHH M yMEHHsS OLIEHHMBATH
CICIIEHb NOCTOBEPHOCTH PE3YJIBTATOB, MOMYYEHHBIX C IOMOIIBIO OKCTIEPHMEHTATBHBIX HITH
MaTeMaTHIeCKUX METO/IOB HCCIIEI0BAHHUS,

® BbIPabOTKA MPHEMOB H HABBIKOB PEIICHUA KOHKPETHBIX 3a/[au M3 PasHBIX obnacTeif
(hH3MKH, TOMOTAONIMX CTYAEHTAM B MaTbHeHIIeM pelmaTh HH)KEHEpHBIE 3a7a4H.,

* OSHakOMJICHHE CTYICHTOB C COBPEMEHHOM HAYYHON ammaparypoil u BEIPa0OTKaA Y HHX
HATaIbHBIX HABBIKOB MPOBENECHHS SKCIEPUMEHTATBHBIX HAyYHBIX HCCIIEIOBAMMH Pa3NUYHBIX
(H3MYECKHX ABIEHUI U OLEHKH ITOTPEIIHOCTEH H3MEPEHHUH,

2. MECTO JUCHHILJIMHBI B CTPYKTYPE OIIOII BO

Hucuunmaa Gusrka 0THOCHTCS K 633080 YacTH NIPOTPaMMEI.

JUCUMIIHHa OmUpaeTcs HA 3HAHUS IPEAMETOB  OCHOBHOH 00pasoBaTeNBHON MPOTrpamMMbl
CpeaHero (IoJHOTo0) 061nero 06pa3oBanus: (usnKa H MaTeMaTHKa.

3. INTAHUPYEMBIE PE3YJIbTATBEI OBYYEHHS 110
AUCIHUIIINHE «®U3UKA»

IInanvpyeMble pesyisTaTsr oGyueHHS TIO AUCLHIIIAHE, COOTHECEHHEIE C IJIAHUPYEMbIMH
pesympTatamu oceoenrs OITOIT

Kon (opmupyembIX | YposeHs ocBoeHus | [Inamupyemsie pesymnbraTsl 00yYeHHs 10 IUCLHUTIIHHE,

KOMIIETeHLIMif KOMIETEHLIHH XapaKTepH3yoLIHe 3Talbl (hopmupoBaHus
KOMIIETEHIHH (MOKa3aTelld 0CBOSHHUS KOMIETEHIIMH)

OK - 8 Cnoco6Gurocts | [Tomaoe OCBOCHHUE 3Hamb:  KOPPEKTHBIE IOCTAHOBKHU

paboTtars KOMIIETEHIIUH KITACCHYECKUX 3a/1ad.

CaMOCTOATEILHO Ymems: onpenenats o6mme bopmer,
38KOHOMEPHOCTH, HUCTIONB30BaTh
HHCTPYMEHTAILHEIE cpencrra bu3nkwy,
ITOHATE TOCTABJICHHYIO 381a4y, IPamMOTHO




TI0JIE30BATHCS A3BIKOM IIPEAMETHOH 00IACTH.
Bnadems: KymbTypodl MBINUIEHHS,
CIIoCOOHOCTRIO K 0600IIeHNI0, aHAmH3Yy,
BOCIIPHATHIO HHOOPMAITHH, TIOCTAHOBKE IICITH
H BBIOOPY IyTEH €€ MOCTHKEHHUS.
OK-10 Cmocobrocts | [TonHoe OCBOCHHE 3namo: (buzngeckme OCHOBEI,
K  ITI03HABAaTEIBHOM | KOMIIETEHI[UH OCHOBHBIE 3aKOHBI U [TOHATHS (HU3MKH.
JeATeNbHOCTH Ymemsp:  wsmepats  usmdeckue
BEIHYMHBEI,  00pabaThIBATE  PE3YJILTATHI
M3MEPeHUH, CTPOUTE rpaduku, GopMHPOBATE
pe3ybTaT, BOCIPHHHMAaTh HHGOPMANHIO K
aHaIN3Y, CaMOCTOSITENIEHO YBUIETE
CJICACTBHSA CHOPMYTHPOBAHHOTO PE3yNbTATa,
JCITaTh BBEIBOEI.
Bnademsy: ocHOBHBEIMH —mpHeMaMu
0bpaboTku u MIPEACTABICHHUS
OKCIIEPHMEHTAIBLHEIX JaHHBIX.
4. OBBEM U CTPYKTYPA JUCHTUATLIIAHEBI
Tpyno&MKOCTE JMCIHIUTHEBT coCTaBNseT 7 3auéTHBIX euAMIL, 252 daca
No
n/m
Bunel yueGHO# paboTh, BIUTFOTAS
CaMOCTOATENBHYIO paloTy CTYIEHTOB
o Dopmel
« H TPYIOEMKOCTE (B Uacax) O6beM yuebHoi
= TEKYIIero
& paboTHl, KOHTDONA
Hamverosanue Tem | £ | 2 C IPUMEHEHHEM P u
H/HITH pasieNnos/TemM g E HHTEPaKTHBHBIX ycnenaer{oc’r ’
JUCIHILUTHHBI ol 5 METOI0B cbop = i
= o MPOMEKYTOUHO
o (B wacax / %)
T © & arTecTalllu
g &2 (no cemecmpanm)
E g5 [<
g = E 25 O
= = & -t} oy
o B % f=Tr1 Q
= = o S =
= o
= =
IMEXAHUKA |1 18 10 9 19/32
1 Kunemaruka 1 2 1 | 1/50
[IOCTYTIATENLHOTO
JBHKEHUS
2 Kunemaruka 2 2 2 1 (1725
BpallaTeTbHOTO
JIBHKEHHS
3 Junamuka 3 2 1 [1/50
TTOCTYHaTEeNILHOTO
JBHOKCHUS




Junamuka
BPALIATENLHOTO
JIBMIKEHHUS

1/25

3aKOHEI
COXpaHEHHs

1/25

DJIeMEHTEI
MEXaHHUKH
KHJKOCTEH 1
ra3osB

1/25

PeiiTuur-
KOHTpoJb Nel

DJIeMEHTE]
CHEanbHOK
TEOPHH
OTHOCHTEITLHOCTH

1/50

Mexauuueckue
Konebanus

1/25

MexaHudeckre
BOJIHBI

1/50

II OCHOBBI 1
MOJIEKYJISIPH
OU ®U3UKU U

TEPMOJTMHAM
VK1

18

9/35

10

Monexymspro-
KHHETHYIECKast
TEOPHS rasos

10

1/25

PetiTunr-
KOHTpOJIb No2

11

DIIeMEHTEI
KJIaCCHYECKO
CTaTHCTHKH

11

1/50

12

Peanrusie rassr

12

1/25

13

CaoiicTra
JKHAOKOCTEH

13

1/50

14

CrolicTea
TBEPJIBIX TEI

14

1/25

15

®a3oBrIe
PaBHOBECHS U
(hazoBbIe
IIEPEXOIBI

15

OJIeMeHThI
Guszngeckoi
KHHETHKH

17

16

Ileproe Hauano

1/50

1/50

1/25




TEPMOIMHAMHUKH

KOHTPOJIb No3

18

Bropoe magano
TEPMOTHHAMHKH

18

1/50

Bceero 3a 1 cemectp

1-
18

36

18

18

18/33%

Ix3amen(36)

111
QJIEKTPUYECT
BOH
MATHETU3M

16

20

11/25

OJIEMEHTHI TEOPHE
0I5

1/50

Hanpsoxernocts
| TOTEHIIHAI
DIIEKTPOCTATHYEC
KOTO ITOJIS B

BaKyyme

1/17

JM3neKTpuKH 1
IIPOBO/IHHKH B
SIMEKTPHUECKOM
ToJe

1725

[ocrostHERH
ONEKTPHYCCKHH
TOK

1/25

Pefttanr-
KOHTpOIE Nel

DNEMEHTBI
buzngeckoi
SNEKTPOHHUKH

1/17

MarsuTHOE T1071E
B BaKyyMme

1/17

MarseuTHOE TIOJIE
B BEILECTRE

1/50

o0

DJIEKTPOMarHuTH
ast MHIYKITHS

1/25

v
KOJIEBAHUS U
BOJIHbI

DIIEKTpOMarHuT-
HBIE KOJIEOaHus 1
BOJTHBI

1/25

1/25

PediTiur-
KOHTPOMb Ne2

V OIITUKA

10

I'eomeTprueckas
ONTHKA

10

5125

1/17

11

Hrtepdepenmms
cBeTa

11

1/25




12 | dudpaxuus 12 2 2 2 3 (1717
cBeTa

13 |Tlonspu3anus 13 2 2 11/50
cBeTa

14 | ducnepcus cBera 14 2 2 |1/50

VI KsanTosas 2 8 6 4 10 |4/22
(pusuka

'15 | TemioBoe 15| 2 2 2 2 117
H3JIYyYEHUE.
KsanTorasa
npupona CBETA.

16 |Crpoenue aroma. 16 2 2 3 [1/25
DIeMEHTEI
KBAaHTOBOM
MEXaHWKH.

17 |3oHHas TeopHUs 17 2 2 2 [1/23 PefiTunr-
’ TBEPABIX TEJl. KOHTpOIb Ne3

(O8]

18 |Crpoenue u 18 2 2 1/25
CBOMCTBA
ATOMHBIX SIIEP.
PaguoakTHBHOCTE
SlnepHble peakuk

Bcero 3a 2 cemecTp 2 |1- 36 18 18 45 |18/25% Ox3ameH(27)
= 18

Hroro mo pucnunauxe| 1,2 72 18 36 63 [36/29% x3amen(63)

Co,[[epmafme JEKIHOHHBIX 3aHATHH 110 AMCHHILIHHE

Paznen 1. Mexannka

Tema 1. KuremaTHka DOCTYIATEIBHOTO IBHIKCHISA

Brenenue. IIpeamer ¢uzuku. MeTonsl (QH3MYIECKOro HCCICAOBAHHA: ONBIT, THIIOTE3a,
JKCIIEPHMEHT, TeopHs. BaxkHelIre dTamsl HCTopuK (usukd. Posb GU3NKA B Pa3BUTHH TEXHHUKH
W BAUSHEE TEXHUKH Ha pasBHTHE (Qu3mkd. Ponb (QU3MKM B CTAaHOBJIECHUH HIDkeHepa. CBS3b
(bU3NKA C IPYTUME HAYKAME. Y CIIEXH COBPEMEHHOH QUK.

HekoTopsle CBEIEHHS U3 MATEMATHKH. POIb MaTeMATHKH B H3yYEHUH (QH3UKH. OyHKIHUE H HX
npousBoanble. Murerpuposande. O CMEBICIE TPOM3BOJHON M MHTETpaia B IPUIOKCHHH K
(usFdgecKuM 3azauaM. OJEMEHTHl BEKTOPHOH anre0phl: OOPENCTCHHME BEKTOPA, CIIOXCHHE
BEKTOPOB, YMHOMKEHHE  BEKTOpoB,  Ju(QepeHImMpoBaHHEe  BEKTOPHBIX  BEJIAUIHH.
Tuddepennuansable ypaBHEHHS. DICMEHTAPHbIE CBEICHUS U3 TCOPHH BEPOSITHOCTH.

KuneMaTuka Kak pasiell MeXaHWkW. MexaHWdeckoe JBHKEHHE Kak TpocTelinas dopma
NBIKEHHS MaTepud. MatepuaneHas Touka (dactuma). Cucrema oTcdera. VHepruambHBIE




CHCTCMBI OTcHeTa. Pamwyc-pextop. [IpWHIMN OTHOCHTENHHOCTH L arwiies. Tpaextopus.
[locTynarensHoe nBHXeHHE TBEPIOroO TeNa.

Tema 2. KuHeMaTHKa BPaIATETbHOTO JIBHIKEHHST

Paymyc xpuBm3HEL Tpaekropuu. JlnHeiinas CKOPOCTE U JIMHCHHOE YCKOpeHHe. TaHreHnnansHoe
1 HOPMAIBHOC YCKOpCHHs. CBSI3b MEKIY IHHEHHBIMH ¥ YITOBEIMH KMHEMATHUECKHAME
BEJIMIMHAMH,

Tema 3. JlunamMuka 0CTYIIATENEHOTO ABHKEHAS

JmHaMuka Kak pasjen Mexaduku. [lepsbii 3axon HeloTOHA ¥ HOHNTHE HHEPIHAIbHON CHCTEMEI
orcueTa. BTopo# 3akon HbloToHa W IIOHATHE CHIIBL, MAcChl | HUMITyJTbCA. Y DaBHEHHE JBHKEHMUS.
Tperuit 3akon HetoToHa M mpemens! ero IpUMEHUMOCTH. HenHepuansHele CHCTEMbBI OTCUETA.
AOCOJIIOTHEIE M OTHOCHTENBHEIE CKOPOCTH U yckoperue. Cuiel wHepIuH. [lenTpobexHas cuia.
Cuna Kopuomica. Cructema MaTepHanbHBIX TOYEK. Lenrp unepuun (ueHTp Mace). Teopema o
ABHIXCHUH LEHTPA HHEPIIHH.

Tema 4. JInHaMuika BpAIIATEIBHOTO TRIKCHAS

IonsiTre abcomoTHoro Teepmoro Tema. MoMenT cribl, MOMEHT UMITyneca, MoMeHT uHepmu.
Teopema Illtefinepa. YpapHeHHEe MOMEHTOB (CBA3b MOMEHTA MMITYThCA C MOMEHTOM CHIIBI).
YpaBHeHWE BpALIATENBHOTO IBHKEHHS TBEPOOrO Tela OTHOCHTENIBHO HENOABHIKHON OCH.

Kunerraeckas sHeprus Bpawmaiomerocst TEpIoOro Tera. ['apockonmyeckuit sdpexr. CroGomusie
OCH.

Tema 5. 3akoHbI coXpaneHns

3HauCHUEC W COMEPKAHME 3aKOHOB COXPAHEHWS B MEXaHHMKe. 3AKOH COXpPaHEHUs HMMITYJIbCA.
OXHOPOIHOCTE MpoCTpaHcTBa. PeakTHBHOE IBMKEHHE. 3aKOH COXPaHEHHs MOMEHTA UMIIYJILCA,
WMsotpormst npoctpanctBa. PaGoTa, sHeprust, mommuocTs. CBsizh MeXIy TOTEHUHATEHOH
SHEprued w cuiaoi. ITomsTie cumoBoro mos. KoHceppaTiBHbIE U HEKOHCEPBATHBHEIE CHITHL
3aKOH COXpaHeHWS OHEPIHH B MEXaHWKe. OmHopomHOCTE  BpeMeHH. KoncepBarusaas u
TUCCHIIATHBHAS CHCTEMBI.

Tema 6. DneMeHTHI MEXaHHUKHM XHUIKOCTEH 1 Fa308B

Ofmme cBoicTBa XHUIKOCTEH W Ta3oB. YpaBHeHWe IBWKEHHS B (hopMe Otinepa. Ilomne
CKOPOCTEH, JINHMH M TPYOKH Toka. YpaBHEHHE HEPa3peIBHOCTH. Y paBHeHuHe beprynmu. Cucrema
YPABHCHWH Ta3ouHAMHKM. Bsszkocts., TeueHHe BI3KOH IKHIKOCTIL Qopmyna ITyazeiins.
JlaMuHApHEIH W TyPOYIEHTHBIH PEXAMBI TeUeHHS, Unpkynsmmst ckopoctu. TloTeHimamsHoe 1
BUXPEBOE NBHKEHUS. JIBHKEHHE TEN B KUAKOCTSIX W razax., Teopema XKykosckoro.

Tema 7. DNeMeHTE CIEUNANTEHON TEOPHH OTHOCHTENBHOCTH

Ilpunmun  oTHOCHTENBHOCTH Difmmreiina. Pois CkopoctH cBera. Iloctymar noctosHcTsa
CkopocTH cBeTa. IIpeoGpasosanust Jlopenna. JlopeHmeso COKpallleHHe [JIMHBl W 3aMell/IeHHe
BpeMEHH. PenaTuBrcTCkuit mMITymse. B3anMOCBs3b MacChl I sHepruu. JledexT mace. Dueprus
cBA3H. COOTHONIEHHE MEXIY MOIHOMH JHEPrUeH ¥ WMIYNBCOM YacTHHEL I paHuua
IPAMEHHMOCTH KITACCHYECKOM (HBIOTOHOBCKOM) MEXaHHKH.

Tema 8. Mexaunueckue KoneGanus

CroBomusie (cOOCTBEHHBIE) M BEIHYXKICHHBIE KOMCOAHMSA. [lonatue 06 amrokomebanmsx.
Auddepennmanshoe ypasaenne TapMOHHMYECKUX KONEOaHUH U €ro pelneHHe. XapaKkTepHCTHKY
FapMOHMYECKUX KoneOanuid. [ToHsTHe 0 rapmoHmueckoMm u AHTAPMOHHYECKOM OCIUIUISTOPE.
WsoxporHOCTE  KOMEOaHMIA. OHeprust rapMoHMYecKHX Konebammit. ClOxeHHe OJIMHAKOBO
HANPABIIEHHBIX (CKAISPHEIX) TapMOHHMYECKHX KONeGaHmii, Meton BekTOpHOH marpamMer,
Buenus. Crnoxenune B3ammuo MEPICHINKYIIIPHBIX (BEKTOPHBIX) TapMOHHYECKHX KONCGaHMIL.
@uryper Jluccaxy. Huddepennnansroe ypasrenue 3aTyXaloluX KonebaHu# W ero pemeHue.
Aniepuommdeckiit  mporecc. YacToTa © KO3QOHUUMEHT  3aTyxaHmus. Jlorapudmugeckuit
ACKPEMCHT = 3aTyXaHHst H J0OpOTHOCTE KONMeBGaTeNBHON CHCTEMbL. Huddepennmansroe
YP4BHCHHE BEIHYKICHHBIX KoleOaHuil H ero pemenue, AMIITHTYSA ¥ (asa IPH BEIHYX/ICHHBIX
MEXQHMHUCCKHX KOJTeOaHHsX. MeXaHH4eCKuil pe30HAHC. Pe30HAHCHLIE kpuBble. CoOTHOIIEHNE

MUY (a3aMH BBIHYKIAIOINEH CHIBI # CKOPOCTH TIDH MEXaHHYECKOM pesoHaHce. CrexTp
Konebanuii, nonsTHe 0 pasnoxernn Gypoe.




Tema 9. Mexanudeckue BonHE]

Mexanusm 06pasoBaHms MEXaHUYECKHX BOJIH B YIpyro# cpeze. IIponomeHele u nomepeussie
BOHBL. BonHOBO® ypaBHeHWe u ero pemenwme, dPMOHHYECKHE BOJIHBI U X XapAKTEPHCTHKH.
Ynaprsle BonHbL Ilpuuiwm CYNCPIO3HLMK BOTH M TPAaHHIA €ro MPHMEHHMOCTH. dazopas
CKOpPOCTE W JHCHepcHs BOJNH. BoNHOBOM maker wu TPYNIIOBAst CKOpPOCTh. [loHATHE o
KOTepeHTHOCTH. HTepdepenus Bosn. CTOSUME BOTHEL OddexT [omepa 11 3ByKOBEIX BOJIH.
YibTpa- u nHpasBykw.

Pazgen IT. OcHoBbl MOJNEKYIAPHOH DHU3MKH U TEPMOIHHAMHKH

Tema 1. MonekyISIpHO-KHHETHYECKAS TEODHS [a308

OcHoBHBIE  mONOXKEHHS MOJICKYIIIDHO-KMHETHYECKOH  TEOPHH  BellecTsa. Mukpo- u
MaKpOCOCTOSHHS CHCTEMBL. Makpockomuueckie mapameTpel. [lonaTHe wneamsHOrO Ta3a.
MoneKyTIpHO-KHHETHYECKOE TONTKOBAHMKE TeMIEpaTypel. Uncno crenenei cBoGob! MOJIEKYITEL
BuyTtpennss smeprus mmeansmoro rasa. 3akom PaBHOPACTIPE/IENICHUS] SHEPTHH 110 CTEIEHSM
CBOOOIBI. I[aBJ'[eHHe rasa ¢ TOUKH 3peHus MONIEKYIAPHO-KUHETHYECKOH TeopuH. OCHOBHOE
YPABHCHUE MOTCKYNAPHO — KHHETHYECKOH TEOpHH. YpaBHEHHE COCTOSHHS HIEANTbHOTO rasa
(ypasuenue Kianeitpona — Menneneesa) .

Tema 2. DeMeHTEI KITacCHYecKol CTATHCTHIH

JMHamMuYeckHe W craTHCTHYecKHe 3aKOHOMEpHOCTH B ¢m3nke. CraTHCTHUECKMET MeTox
HCCIEnoBaHus chHcTeM. DasoBoe MPOCTPaHCTBO, hasosas TouKa, hasosas sueiixa. [ToHsTHe 0
GyHKUMH  pacnipemeneHEs.  CraTHCTHYECKOE ycpennenue. Pacnpenmenenne Makcrema
(PacTipeseneHe MOJIEKYI 10 abCOMOTHEM SHauCHIAM CKopocTH). CpesiHie CKOPOCTH MOJEKYIL,
BapomeTpuueckas dopmyia. Pacnpenenenne Bonsmmana. Pacnipenenenve Makcpenma —
Bonenmana.

Tewma 3. PearnbHpie raser

CHIIBI MEXXMOJIEKYTIPHOTO B3aMMONCHCTRHS B rasax. Ypasuenne Ban-mep-Baansca. Hsorepmer
PeANBHOro rasa. MertacTabHIIBHBIC COCTOSHIS, Kputnueckoe cocrosaue. BHyTpennss sueprus
peambHoro rasa. Sddexr [hxoymns — Tomcona. Coxmkerue rasor 1 TIOJTY9EHHE HU3KUX TEMIIEPATYP.
Tema 4. CpoiicTra sxunkocTeit

XapaKTepHCTHKA JKHIKOTO  COCTOSHHSL Crpoenne  xumkocTed.  Brmiemit TOPSIIOK.
IloBepxHOCTHOE HaTsKEHHE, Cuibl, BO3HHKaIOIWE Ha KPUBOH [TOBEPXHOCTH IKHIKOCTH.

®opmyua Jlannaca. Vemosms PaBHOBCCHS Ha TpaHHIle JByX cpen. Kpaesoit yron. CmaunBanwue.
Karmnnspasie sprenns,

Tema 5. CroiicTra TBepaLIX Ten

AMopbHEIe U KprCTaTTHYeCcKye Teng, Kpucranmueckas pemerxa. Hanenutt mopsinok. Yipyras
H ITacTHyecKas feopmanun. 3akon ['yka. Hedexrrr B kpuctamiax. Xumxe KPHCTAILIBI,

Tema 6. DazoBkle paBHOBecHS 1 haszopkre TIEPEXOIBI -

®aspl BemecTBa. Yenorms paBHOBecHst Qa3. Hcnaperwe u KoHfeHcamus. [[naBmenue wu

KpucTajmmsalus. YpasHerwe Kiraneitpona — Knaysnyca. ®aszoas AMarpamMMa (JiHarpamMma
coctosHms). TpoiiHas Touka.

Tema 7. Dnemente! dusnueckoi KuHeTHKH

llonsTHe cTONKHOBEHMUS. YIpyroe u HEYNpyroe CTONKHOBEHHS. [IpunensHoe paccrosame.
Paccesuue sactum. Cpenss mmma cBoboAHOTO Tpobera. IIpuuuKn neTansHoro PaBHOBECHS.
Iousitwe o dusmyeckoit xumerHKe, HepasHoBecHBIe creTeMB. Bpems penaxcanum. Ssmemus
neperoca.  uddysus. Kosddumment maddysun.  TemnompoBOAHOCTD. Koapdumuent

TCILIOIPOBOMHOCTH. BsaskocTs (BHyTpenHee Tperne). Kosbdunment saskocr. Jvnamigeckas u
KHHEMaTHYeCKast BA3KOCTS,

Tema 8. TTeproe Hauano TEPMOIUHAMHUKH

Cratucraueckuii TCPMOTMHAMIYECKHET  MeTombl.  Tepmoannammdeckas CHCTEMA.
TepmonuramMuyeckuit npouecc.  OCHOBHBIE  TepMOZHMHAMHYCCKHE TIOHSATHS: BHYTPEHHSIS
SHepru#A, pabora, TemioTa. DOpMyJTMPOBKH TIepBOrO Hauana TEPMOJIMHAMHUKH, YpaBHeHHe
[ICPBOTO Hawalla TEPMOAMHAMHKH. TemIoSMKOCTD. 3aBHCHMOCTE TeIIOEMKOCTH HJICAIBHOTO
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rasa or suna nponecca. opmyna Maitepa. PaGota, copeprraemas razom IIPH M30MpoIleccax.
OHTanbNus (TennoBas GyHKINT). AnuabaTHuecKuil nporecc. TenmoéMKocTs TBEpABIX TEll.
Tema 9. Bropoe Hauano tepmoguHaMuku

PaBHOBECHEIE H HEPABHOBECHBIE COCTOSHMUS CHCTEMBI, Obparumble # HEOOPATHMBIE TTPOLECCHL.
Kpyrosoit nponecc (mukin). ©opMyIHpoOBKY BTOPOro Hauana TepmoauHamMukH. [ukm Kapuo u
ero KIII nna wmpeamsHoro rasa. TemmoBele MBWUTATENM ¥ XONOMMIBHBIE MAITHHEL
Makcumaneaet  KITJT  TemmoBoro — qBdrarels. Ontpomms.  Crarmcrudeckmit  Bec
(TepMOIMHAMHYECKas BEPOSTHOCTB). 3aKOH Bo3pacraHus SHTponuH. CrTaTHCTHUECKOE
TOJIKOBAHHE BTOPOTO HaYasla TEPMOANHAMUKH.

Paspen I11. DyieKTpHYECTBO M MATHETH3M

Tema 1. DneMeHTHI TeOpHHE TIONS

CkaJsipHEIE M BEKTOPHEIC MONS B (usuke. I 'panesT CKaIApHOTO TOJst. JIMBepreHIs
BEKTOpHOTO momst. Porop Bexropsoro nons. Omepatop I'ammisroma (omepatop «nabmay).
Oneparop Jlammaca («iamnacrany). HekoTopsle HHTerpatsHbie TEOPEMBI.

Tema 2. HanpsokeHHOCTD 3IEKTPHYECKOTO TTOJIsi B BAKVYME

Onextpudeckuit 3apsn. CoxpaHeHHE W HHBAPHAHTHOCTE 3apsna. JIMCKpeTHOCTE 3apsia. 3aKkoH
Kynona. TlomsiTie smexrpocTaTudeckoro mons., CHIIOBBIE JTHHHH (TMHUK HATIPSHKEHHOCTH).
IIppHIAT  CYmepro3HUMK  3NEKTPOCTATHYECKHX Mojtel. ITOTOK BEKTOpa HAaNpPSHKEHHOCTH.
Teopema I'aycca fist aMeKTPOCTATHYECKOrO TONA B BAKYYME M e CBA3b C 3aKOHOM Kyiona.
Huddepenumaneras dopma Teopemsr I'aycca. IIpumenenwe Teopemsl ['aycca mis pacuera
TIOJIEH.

Tema 3. TloTeHIMAT 9MEKTPOCTATHYECKOTO OIS

Pabora cun anextpocrarudeckoro moms. I{upkysisimus HAIIPSDKEHHOCTH 3IEKTPOCTATHYECKOTO
mons.  PoTop  HampsOKeHHOCTH SJIEKTPOCTATUYECKOTO  IIOJIA. [ToTermuansHOCT
(KOHCEPBATMBHOCTE) JIEKTPOCTATHYECKOrO mofisl. [loTeHuHat. PasHocTs DOTeHIUaIOB. CBA3b
MEXULY TIOTCHLUHATOM M HANPSLKEHHOCTRIO 3IEKTPOCTATHYECKOrO IMOJs. YpaBHeHHe Jlaruiaca.
OJEKTPHYECKHH JIUTIONG. DIEKTPHUECKUH MOMEHT JIUIIONS (aumomsHEI MOMeHT). [loTeHnuan n
HANPKCHHOCTD  [OJIA  AMNOTSA. MOMEHT CHI, NeHCTBYROIME HA JWNONS BO BHEITHEM
SJICKTPHIECKOM I10JTe. DHEPTHA JMIIONS B SIIEKTPHHYECKOM TTI0JIE,

Tema 4. JIMAIEKTPHKH B IIEKTPHUECKOM TIOJIE

CBoGOMHBIC U CBS3aHHBIE 3apSIBI B BEIIECTRE. Croponnue sapsnsr. Ionspasie u HemonspHbie
MOJIEKYTTBI. THIBI AudiieKTpuKkoB. VOHHAS, JNeKTpOHHAS W OPHEHTALMOHHAsl IIOJIPU3AIIHH,
Honsipusyemocts  Momekynsl.  Ilomsipr3oBanrocTh (Bextop mongpusanwu). OFHOpOmHAS |
HCOIHOPONHAs monspu3aliy. CBs3b MOMSIPH3OBAHHOCTH € MOBEPXHOCTHOH TUTOTHOCTBIO
TOJIAPU3ALNOHHOTO 3apsaa. JIHaleKTpUYecKas BOCIPHHMYUBOCTS BEIIECTBA U 68 3aBUCHMOCTD
OT TemnepaTypsl. Teopema I"aycca i 37eKTpHYECKOTO MONS B TUIJIEKTPUKE. DNEKTPHUECKOE
CMEIICHHE (DIIEKTPHYCCKAs HWHIYKIHS) B AMDJIEKTPUKE. [IMdIeKTpHyuecKas NPOHHIAEMOCTE
Cpe/bl. BBMHCIEHUE HANPSIKEHHOCTH OTEKTPUUYECKOr0 MOMS B JUDIICKTPUKE. [ paHudnHble

YCTIOBHA JUIA SNMEKTPUYECKOTO IIOMS HA TPAaHWLE pasfeia ‘“‘IUIITEKTPHK — JHUIIEKTPUK”,
CerHeToameKTpHKH,

Tema 5. TIpOBOIHUKY B 2IEKTPHICCKOM [TOJIE

Pacnipenenenre 3apsjoB B IpOBOJHUKE. DIIEKTPOCTATHYCCKOE TIOTE€ BHYTPH U CHapy:Xu
IPOBOJHHUKA. [ paHHUHEIE YCIIOBHS HA IpaHHIe “IIPOBOIHUK-BaKyyM”. DJIEKTPHIECKHE CBOKCTRA
nposoxsmmel obomouku. DmexTpocTaThueckas 3amkta. MeTox u3o0paxkeHHH. [paHMYHBIE
YCIOBHS Ha TPaHUIE “HPOBOAHMK-IHUINCKTPUK”, DIEKTPOEMKOCTE YEIMHEHHOIO MPOBOIHHKA,
CHCTCMBI TPOBOAHHKOB H KOHAEHCATOPA. DIIEKTPHYECKAs SHEPIHS CHCTEMBI TOYEYHEIX 3apsimoB.
OHEPTHs 3apKEHHOTO TNPOBOLHHKA, CHCTEMEL IPOBOJHHKOB M KOHICHCATOpa. DHeprus
SNEKTPOCTATHIECKOTO oM. OOBEMHAS ITOTHOCTB SHEPTHH 3MEKTPOCTATHYECKOTO TIOJIS.

Tema 6. ITocTosHHEIN dneKTPHUECKHHE TOK

XapakTepHCTHKH  3EKTPOCTATHYECKOTO0 TOKA: MIOTHOCTH TOKa, CHIIa TOKa. YCIIOBHE
CYHICCTBOBAHUS JJIEKTPHIECKOT0 ToKa. CTOPOHHME CHITBI. Pa3HOCT MOTEHLMANOB, HaTPSIKEHHE,
anekTponskymas cuna (DJC). Kraccudeckas snexrponsas TEOPHS 3IIEKTPONPOBOIAMOCTH
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MeTamioB. 3akousl Oma u JDxoyns-Jlerma B muddepernnansaolt Gopme. 3akoHsr Oma u
Jxoyns-Jlerta B HHTErpanbHOW Qopme. 3akon Oma s HEOMHOPOOHOIO VYACTKA LEITH.
ITpasuna Kupxroda. Henocraroynocts KITAaCCHYeCKOH JJIEKTPOHHOM TEOPUH
3JICKTPOIIPOBOAMMOCTH.

Tema 7. DnemeHTBI QusnuecKol 30eKTPOHNKY

ONEKTPHYeCKH TOK B BaKyyMe. OJleKTpoHHas smuccus. PaGoTa BRIXOIA 3NEKTPOHOB M3
MeTamia. ONEKTPHYECKHH TOK B Trase. ITpoueccer woHM3aIME H pekombunanun. Pabota
HOoHu3alWK. IloTeHOMan wWommsanuu. YiapHas wWOHH3AImMS. HecamocTositensublit  rasossi
paspsn. CaMOCTOSTENBHBIH Ta30BLI paspsn. BombT-ammepHas xapakTephcTHKa rasoBoro
paspsna. Bunsr paspsios.

[lorstue o mmasme. Croco6er CO3MaHWs  MaasMbl.  KBasWHEHTpanbHOCTH  IITA3MEL
ONEKTPONPOBOHOCT [ITA3MBL Hebaescknit pamuyc (me6aesckas IITHHA) SKPaHHPOBAHHMH,
[Inasmenuas gactoTa. Huskotemneparypras mnasma u ee IPUMEHEHHE, BLICOKOTGMH@paTypHaH
nasMa. [IpoGnema ocymectemenns YIIPaBIISIEMOTO TePMOSIEPHOr0 CHHTE3A.

Tema 8. MaruuTtHOE mONIE B BaKyYME

3axon Amuepa. MarawuTHas HHyKIHst. 3akon Buo — Casapa (3axon Buo — Casapa — Jlaruraca).
[TonsiTie MaruuTHOTO IO, Hpuanun cyneprosumuy MaruuTHBIX moTTek, Cuna Jlopenna u cuna
Awmriepa. BHTOK ¢ TOKOM B MareMTHOM mojie, MaruuTHsI MOMeHT. MoMeHT CHUII, IEUCTRYIOIIHI
Hd pamKy € TOKOM BO BHENIHEM MarHHTHOM moNe, MarHHTHOe NOJIE TIPAMOTHHERHOIO |
KpyroBOro TokoB. [lupkymsius BexTopa MArHHTHOI HHIYKUMH. 3aKOH TIOJTHOTO ToKa (Teopema o
IHPKYJIAIMY HHAYKIHH MarHUTHOTO TIOJIsT) B BAKyyMe. IIpumenenne 3akona MoOMHOTO Toka s
pacdeTa MarHUTHBIX moneH. MarHuTHOE Mojle ITHHHOLO COTIEHOMa M TOopouaa. MaruuTHoe
B3aMMOJEHCTBHE TOKOB. EIMHHIA CHITBI Toka — amrep. Buxpesoe mone mBuxymmerocs 3apsiza.
WuBapuantaOCTH SJICKTPHIECKOr0 3apsiaa. MarHMTHOE 110J1e Kak peisTHBHCTCKAL shdexr.

Tema 9. MaruutHOE TIO1IE B BemmecTre

IloHsiTHe MarEWTHOrO MOMeHTa aToma. Mukpo- u MakpoTokw. MonekymspHele ToKH.
Hamarruuennocts (BEKTOp HaMarHWuwMBaHmMs). MaruuTHAs BOCIIPHAMYHBOCTE BEIIECTBA H €&
SABHCHMOCTE OT TeMIIEPaTyphl. 3aKOH OMHOIO TOKA (TeopeMa O MHPKYIALME HaNPSIKEHHOCTH
MArHHTHOTO MOMT) B BellectBe. HampsokéHnocTs MarHMTHOIO TIOJIS B BellecTBe. MaruuTHas
[IPOHHIAEMOCTE Cpenbl. MHAYKINS MarduTHOTO moms B BEIIECTBE. [ 'paHWUHEIE YCIIOBHS Ul

MATHUTHOTO TIO7Is HA TPAaHMIE pasiena JBYX cped. THITHI MarneTukoB. Touka Kropu. JomeHsr.
KpuBas Hamaranunsasms,

Tema 10. DnexrpomarauTHas HHIYKITAS

Onbir ®apanes. MarHWTHBI TOTOK, IMIC wHpykmun. OcHoBHOH 3akon JIEKTPOMArHUTHOM
HHAYKIHE (3akoH Dapanes). BbBog 0CHOBHOIO 3aKOHa SJICKTPOMATHUTHOH HHIYKIMH W3
3aKOH& COXPAHCHHS SHEPTHH, 4 TAK)Ke Ha OCHOBE SNCKTPOHHOH Teopun. [Ipasuiio Jlenna (3axon
Jlenna). Ssnenwue CAMOMHIYKIMH. MHIYKTUBHOCTS. WunyktuBHOCT: mmHHOrO COJIEHOHa.
Toxu sambikanust wu PasMbIKaHus Temw. SIBleHWe B3aWMHOMN UHIYKIMKA., Bsaumuas
MHIYKTHBHOCTE. DHEPIHs MATHHTHOTO 10/, O6BEMHAs IUTOTHOCTD 9HEPTHU MardHUTHOTO TIOJIS.
Tema 11. JTswxenne sapsxerHoi HaCTHIIBI B JICKTPUYECKOM ¥ MArHHTHOM IIOJIAX

JIBiDKeHve 3apsHKeHHON YacTHITE! B ICKTPUYECKOM M MarHUTHOM TI0JsiX. TToHSTHE 06 QNEKTPOHHOM
onrrke. Spdext Xomwra. Vexopuremm 3apPSIKEHHBIX YaCTHIL,

Pasyen IV. Koste6anus u Borub:

Tema 1. OnextpomarauTHEIe KoNEGanus

Huddepernuansroe YPaBHEHHE KonebaHuwii B KonebarelbHOM KOHTYPE M €r0 pelleHwe.
Mubdepennuansnoe YPaBHCHHE 3aTYXAIOIIUX SIEKTPOMATHATHEIX KONEGaHuH H ero pelenue,
Yacrota u kosdduiment 3aTyXaHHsl DJICKTPOMAarHHTHOTO KOJIeOaHMS. Jlorapudmugeckuit
ACKPEMEHT 3aTyXaHHs 1 TOOPOTHOCTE KouTypa. luddepennuansuoe ypasuenue BETHY K ICHHBIX
OIICKTPOMArHUTHBIX KoJIeOanwil u ero pemeHue. AmMmmryna u (asa IIPU  BEIHYKIIEHHBIX
HICKTPOMArHHTHBIX KoleOaHusX. PesoHaHC B KoTeGaTensHom KOHTYpe. Pe3oHanCHEBIE kpHBHIE
AT HALPSDKCHUS M CHITBI TOKA. [lepeMeHHBIi TOK.

Tema 2. DnexTpomMaruuTHEE BONHE]
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DapanecBcKas W MaKCBEIUIOBCKAsS TPAKTOBKH SBICHHS SNICKTPOMArHUTHOH WHIYKIHH., TOK
CMEIIeHHUsI, JNeKTpOMaruuTHoe none. CrucTema ypaBHeHu# MakcBenna. BonmHoBoe ypasHeHue
UL JIICKTPOMATHHTHOTO TIOJIS M €T0 pernerne. CKOpOCTh pacipoCTPaHeH s JIeKTPOMATHUTHEIX
BOJH B cpenax. OCHOBHBIE CBOHCTBA SITEKTPOMATHUTHEIX BOJIH. Bexrop Ilo#trTiHra. UMIymsc
SJIEKTPOMATHUTHOTO 1o/, M3Tyderne surons. JlnarpaMMa HanpaBieHHOCTH, Oddexr Tornepa
AL SMCKTPOMATHUTHBIX BOJIH, [1Ikana aieKTpOMarHATHEIX BOITH.

Pasnen V. Onruka

Tema 1. 'eomerpuueckas ontuka

SNeKTPOMATHUTHAS IPApoNa cBeTa. IIpuHuun [1oltrerca, 3aKOHET OTPAXEHHS U MPETOMIICHHS.
AOCOIIOTHBI M OTHOCHTENBHBIN MOKA3ATETH npenomieHust. [lonHoe BHyTpeHHEe oTpakeHwe.
CeeroBozpl. I'eoMeTputeckast onTrka Kax IpeNeIbHBIA CITyYail BONTHOBOM onTukK. OnTudeckue
HHCTPYMEHTEL

Tema 2. UnTepdepennus ceera

MoHoxpomaTHyeckre u HEMOHOXpOMaTH4eckne BONMHEL [IpmHrmun cymepnosuiuu  u
MHTCHCHBHOCTE TIDH CJIOXKCHHH CBETOBBIX BOJH. BpeMeHHAS KOrepeHTHOCTE. Bpems u miuma
KOTCPEeHTHOCTH. IIpocTpaHCTBEHHAS KOrepeHTHOCTS. Pajmyc xorepemtrocTH. Ontuueckas
AnmaHa myTH. OnTHYeckas pasHOCTh Xoja. Pacyer MHTEPQCPEHIIMOHHON KapTHHBI OT MIBYX
KOTCpCHTHBIX HCTOYHHKOB. ITomockl paBHOM TONMIMHEI B PAaBHOTO HAKIOHA. Msuoronyuesas
uHTepdeperms. Crocobs! momydeHs KOTCPCHTHBIX JIy4eit. MaTepdepomerpsr.

Tema 3. Tudpaxums crera

[puamun Troiirenca — ®penens. Mertox 30H Openens. [Ipamonuneitnoe pacripoCTpaHeHHE
cBeta. Jubpakuus Openens. Jubpaxims DpeHens oT Kpyrioro oTBepeTHS U KPYIJIoro JucKa.
Hudpaxnus Operens oT Kpast MOMYIIOCKOCTH. Crmpais Koprio. JIndpaxmms ®paynrodepa ot
OECKOHEYHO MIMHHON TIPSIMOI e Judpakunonnas pacxomxuMoCTs. Hudpakims ot
OMHOMEPHOH  nUQpPaKIMOHHOM  pemrerkw. Paspemaromas  crmocoGHOCTE  ONMTHYECKHX
HHCTPYMEHTOB. [TonsTue o ronorpaduu.

Tema 4. Tlongpusanus ceera

Ecrectennrrii u monspusoBanubi ceer. Crenens nonspusatuu. [lonspusanus ceera mpu
TMPETIOMIICHMH W OTpaxKeHHH. 3aKkoH bproctepa. Ilonspusanus npu gsoitaom TYYeNpeToOMIIEHHH,
OOBIKHOBEHHBIl B HEOOLIKHOBEHHBIH Tyad. OnTHYeckas OCh KpHCTAIIIA. Honstpouaer u
TOApH3AMOHHBIC IIPU3MEL [lomspursaTops! i anammsatopst. 3akox Maoca. [TomyBonHOBEIE B
ICTBEPTBBONIHOBBIC IIJTACTHHKA. VICKYCCTBEHHAS OITHYECKas aHu3oTponHs. OnTuyeckas
aKTHBHOCTB BeecTsa. Db dext Dapanes.

Tewma 5. JTucnepcust ceera

3aTpylHEHHS B SNeKTPOMATHHTHOMN Teopun Makceemra. HopmanbsHas ©  aHOManbHAS
Aucriepeunn. Meroasr Habmonenus nucnepewn. [lpusmatmaeckuii u JM(bPaKIHOHHEIN CIIEKTPEL
OJIEKTPOHHAS TeopHs macnepcHu csera. Ilormornenne ceeta. 3akom Byrepa. Ilseta Ten u
CIIEKTPBI IIOTJIOMEH M,

Pazpen VI. Keanrtosas pusuka

Tema 1 Onementsr kBanToBoif ommukm  Teruiosoe u3ydeHue. PaBHOBecHOE wmanmyuenwe.
XapaKTepUCTHKH TEIUIOBOTO  M3/IydeHus. AGCOIIOTHO qepHoe Teno. 3akoH Kupxroga. 3akon
Creana-Bonbiivana ' 3akon Buna. Pacripenenenue sHeprum B criekTpe a6CoMoOTHO YEPHOTO
Tena. Qopmyna Panes-Jlxunca. Yasrpabronerosas katacrpoda. KeanTtosas rumoresa u
opmyna [Tnanka. Bremrmmit dorosnexTpryeckuil 3bdexT u ero 3axoHbl. DOTOHEL O dext
Komnrona u ero reopus. Monens atoma Pesepdopna. [Toctymater Bopa. Atom BOJIOPOJIA.

TemMa 2 DieMeHTBI KBAHTOBOM  MeXaHWKH I'mnotesa me Bpoits, OKcllepUMeHTaTBHOE
TMOATBEPKICHUE BOJIHOBLIX CBOMCTB MHKpouacTHl. COOTHONICHHE HEONpPENeIeHHOCTE.
BonHoBast ¢yHKums, ee CBOMCTBA W CTATHCTHYECKMH cMeici. Hecranwonaproe ypasHeHme
llpemmnrepa. CraunonapHoe ypasuenue Illpenwnrepa. YacTwia B MOTEHNMATBHON siMe,
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[TpoxoKIeHHe YACTUILI dYepe3 IOTeHUMATbHEN Oappep. KBaHTOBBIH TapMOHHYECKHH
ocuuysTop. Ypasmenue Illpemwmrepa [Uis SNEKTpOHA B aToOME Bojopoxa. [aeHoe,
OpOMTAIBHOE ¥ MAarHWTHOE KBAaHTOBBIE 4MCJIa. KBaHTOBaHHME SHEPIHM JJIEKTpOHA B aTOME
Bomopona. Crextp aroma omopona. Ilpasuno orbopa. OpOUTANBHEL W MarHUTHBIH MOMEHT
snekTpoHa. COOGCTBEHHBIN MEXaHMYECKHI MOMEHT MMITyNhca 3ITeKTpoHa (cmuH). CHHHOBBIA
MArHUTHBIH MOMEHT 3nekTpoHa. CIIMHOBOE W MATHHTHOE CIIHHOBOE KBAHTOBEIC umcna. OmmbIT
IlItepua u Tepnaxa. TTpuniwmn sanpera [Taymi. ITeproaudeckas cucTeMa SJeMeHTOB MeHzieneesa.
TTorsomienye, CIOHTAHHOE M MHAYIMpOBaHHOe wu3mydeHue. Jlasepel. IlpuHuum nedcTBHSL
nasepop. Knaccudeckas Teopus TermoeMkocTH. 3axkoH Jlrosonra u IItu. KsanToBasi Teopusd
TeruioeMKkocTH Difrurreitna. Teopus Temtoemkoctr JleGas. @oHOHBL. BO30HBI H (HEPMHOHEL
[MomsTHe 0 KBaHTOBEIX craTHcTHKax boze-DitHinTelina u @epmu-/lupaxa.

Tema 3 OcHOBHBIE NOHATHS (UIUKH TBEPIOTO Tedd. JHEPIETHYECKHE 30HBI B KPHCTAIIAX.
Pacripesienenye I€KTPOHOB IO SHepreTHdeckuM 3oHaMm. Knaccmpukanus TBEpIbIX Tell Ha
MeTaJjIbl, TOJNYIPOBOAHUKA H JHINekTpukd. CoOcTBeHHas ¥ TIPUMECHas IIPOBOAHMOCTH
I1OTyIIPOBOJHUKOB. DIEKTPOIPOBOAHOCTE TBEPABIX Tell. TemmeparypHas 3aBHCHMOCTb
371eKTPOTIPOBOHOCTH META/IOB K IOIYIPOBOAHMKOB. Yposenb O@epmu. P-n mepexon.
[TomyIipOBOIHUKOBEIE JHOEL.

Tema 4 OcHOBEI (DM3UKH ATOMHOTO SIpa ¥ dNIeMEHTapHBIX JacTHI. XapaKTEPUCTHKH aTOMHOTO
gnpa. Mozenu aromMHOro siapa. Macca W 3Heprus CBS3H Anpa. 3aKOHBI PaJMOaKTHBHOTO pacrad.
Anbda-, 6eTa- 1 raMma-u3nydeHne. SIepHele peakilii X 3aKOHBI COXPaHeH sl PeaKius NeneHus
snep.llennas peakiusa genenus. Peakuus CHHTe3a aTOMHBIX sazep. IIpoGrema ympaBiseMBIx
TepPMOSAEPHBIX peakiui. Bumsl BamMoAeHCTBHH M KiIacCH(QHKAIMs 3JIEMEHTapHBIX YacTHII.
MeTombl perucTpayn 31eMeHTapHeX yacTull. Kocvudeckne mydn. YacTHIbl H aHTHIACTHIIBL
Heiitpuno.

CopepsxaHue NPpaKTHIeCKHX 3aHATHH N0 JUCHUILUIHHE

2 cemecTp
Paznesn 111, DaexTpH4ecTBO H MATHETH3M
Tema 1. HanpsKeHHOCTH 3JEKTPUYECKOrO 0TI B BAKyyMe
Kynona. Ilomstde sinexTpocTaTHueckoro noss. CHIOBBIC NHHUK (JMHAM HANpPSKEHHOCTH).
IIpHHIAIT CYUEPIIO3HIMK dNeKTpocTaTHYecKuX Ione#. IIoTok BekTOpa HaNPsHKEHHOCTH.
Teopema ['aycca [yd SIEKTPOCTATHYECKOrO TOJS B BakyyMme H e€ cBi3b ¢ 3akoHoMm Kymowna.
Judppepenimansras Gopma Teopemsl I'aycca. Ilpumenenme Teopemsl l'aycca mnsd pacdera
MOJIEH.
Tema 2. TloTeHunan 35IEKTPOCTATHYECKOTO IO
PaboTa CHI 3J€KTPOCTATHYECKOIo NOJA. IHPKyIAnusa HaIpsHKEHHOCTH 3JIEKTPOCTaTHYECKOIo
HOJIA. PoTop  HanpsyKEHHOCTH  3IEKTPOCTATHYECKOrO  TIOJIA. [ToTeHIMATBHOCTE
(KOHCEpBATHBHOCTE) 3JeKTpocTaTHdeckoro moms. IToreHuwan. PasHocTs moTennuanos. Cessk
My MOTEHIMATOM M HaNpsSOKEHHOCTHIO DIEKTPOCTATHYECKOTO Iojd. YpasHenme Jlammaca.
DIEKTPHUECKAN MUIONE. DIEKTPUYECKUM MOMEHT MUIONS (IUNONBHBI MOMeHT). [loTennnan u
HAMPSOKEHHOCTE MO mumoisi. MOMEHT cuil, JeHCTBYIOIMMA HA [OUIONE BO BHEMIHEM
HIEKTPHUECKOM I10JIe. DHEPTHUS IO B 3JEKTPHYECKOM II0JIE,
Tema 3. IIpOBOJIHUKH B 3TIEKTPHYECKOM IIOJIE
CBobo/iHBIE W CBsI3aHHBIe 3apsAabl B BemlecTBe. CTOpoHHHUE 3apsAzbl. [longpHbIe ¥ HENMOIApHEIE
MOIEKyIbl. THIBI nu3neKkTpukoB. TeopeMa ['aycca A 37IEKTPHYECKOTO IONA B MHITCKTPUKE.
DJeKTPUUECKOE CMelIeHre (PNeKTpuYeckas HHIOYKIHMA) B IUIIEKTpHKe. JIHoJeKTpHYecKas
MIPOHMIIAEMOCTB CPE/Ibl. BEIUMCIEHNE HAPSHKEHHOCTH IEKTPHYSCKOTO TTOJIA B TUJICKTPUKE.
PacripeieneHre 3apsSf0B B IPOBOJHUKE. ONEKTPOCTATHYECKOE IIONE BHYTPH H CHAPYKH
NpPOBOAHKKA. | pAaHHYHEIE YCIIOBHS HA TPAHHUIIE “TIPOBOJHUK-BAKYYM . DIIEKTPHUECKHE CBOWCTBA
npososmeit 060m04KK. DIEKTPOCTaTHIECKas 3aIuTa. MeTo u300pakeHui. DIEKTPOEMKOCTh
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YEIUHEHHOTO MPOBOJIHMKA, CHCTEMBI MPOBOIHUKOB H KOHIICHCATOPA. DJIEKTPHYECKast SHEPIHs
CHCTCMBI TOHUEHHBIX 3apSANOB. DHEPIHs 3apsHKEHHOTO IPOBONHHKA, CHCTEMEI [IPOBOIHHKOB H
KOHJICHCATOPA. DHEPIHs ONEKTPOCTATHYECKOro MO OOBEMHAS IUIOTHOCTE SHEPTHH
AIEKTPOCTATHYECKOTO TIOIS.

Tema 4. TIOCTOSHHEBIN 3IEKTPHICCKUI TOK

XapaKTepUCTHKH  JJIEKTPOCTATHYECKOTO TOKA: IUIOTHOCTE TOKa, CHIIa TOKa. YCiIoBHE
CYIMECTBOBAHUS INEKTPHIECKOro Toka. CTopoHHME bl PasHOCTE IIOTCHIMAIIOB, HATIPSUKEHHE,
snexTponBmwxymas cuna (DIC). Kiaccuueckas SJIEKTPOHHAS TCOPHS SNEKTPONPOBOAAMOCTH
MeTamnoB. 3akoubl Oma u J[xoyns-Jlena B nudepeHnpansHol Gopme. 3akomsr Oma
Jokoyns-JleHria B uHTerpaspHOM dopme. 3akom Oma 1S HEOHHOPOAHOTO ydacTka IIeIH.
ITpasuna Kupxroda. Henocratounocts KITaCCHYECKOH 3IIEKTPOHHOM TEOpPHH
SNIEKTPOTIPOBOAUMOCTH.

Tema 5. MarHHTHOE TIOJIE B BaKyyMe

3akon Ammepa. MarauTHas wHIykwms. 3akon Bro — Casapa (3axon Buo — Capapa — Jlamaca).
Homsatue marauTHOTO MO, [TpHHITT CYNEPHOSHIIMA MarHUTHBIX nonel. Cuia Jlopenra u cuna
Amriepa. BUTOK ¢ TokoM B MarEnTHOM Tone, MardHTHEL MOMEHT. MOMeHT cut, AeHcTBYOIHiA
Ha paMKy C TOKOM BO BHEUIHEM MAarHHTHOM MoJie. MAarHuTHOE I[OJe OPSIMOJIHHEHHOTO H
KPYroBOro TOKOB. [[UpKyIAnns BeKTOpa MarHUTHOH MHIYKIUH. 38KOH NOTHOTO TOKA (TEopema o
THPKYIIIIE MHIYKIME MATHATHOTO T10JIS) B Bakyyme. [IpHMeHeH e 3aK0HA MOTHOTO ToKa IUIs
pacteTa MarHUTHBIX mojeH. MaruuTHOe TOMNe MIMHHOTO coNeHOMIA M Topouga. MarHutHoe
B3aUMOJCHCTEHE TOKOB. EnuHuma cusbr Toka — ammep. Buxpesoe none asuxymerocs sapsa.
VHBApHAHTHOCTE 3/IEKTPHYECKOTO 3apsaza. MareuTHOE 10JIe KaK PesTHBHCTCKUIL aQpexr.

Tema 6. DNeKTPOMarHUTHAS WHIYKIHS

Oueir ®apanes. MarHuTHBH TOTOK, SAC manykumu. OCHOBHOM 3aKoH 3MCKTPOMATHUTHOH
MHIYKIMY (3akoH Papazes). BBIBOL OCHOBHOrO 3aKoHa SNICKTPOMATHUTHOH HMHIYKIHH W3
3aKOHa COXpaHCHHs SHEPTHH, a TAK)KE Ha OCHOBE 3JIEKTPOHHOI TeopuH. [Ipasuno Jlenna (3axon
Jlenua). fenenne camownmykimu. UnnyxkrueHOCTE, WHIYKTHBHOCTD JUTHHHOLO COJIEHOHIA.
Tokn savMBIKaHWS W pasMblkanus memd.  SIBTcHme B3aUMHOM MHOyKUWH. Bsaumnas
HHAYKTHBHOCTh. JHEPTHS MATHATHOTO 110115, O6BEMHAS IITOTHOCTE 9HEPTHH MarHUTHOIO IIOJIS.
Pasnen IV. Kosiebanns u Boanb!

Tema 1. DnexTpOMATHUTHEIE KONEOAHMS

Hnddepennmansioe yparHenme koneGanuii B KoTeOaTelBHOM KOHTYpPe H €ro pelleHHe.
AuddepennuancHoe ypapHeHHe 3aTyXaromx SJICKTPOMArHUTHBIX KOJleGaHMil 1 ero permenwue.
Hactota u Ko3hdHUHEHT 3aTyXaHus SJICKTPOMAarHUTHOTO KoneGawus. Jlorapumuadeckmis
ACKPEMEHT 3aTyXaHus U N0OPOTHOCTE KoHTYpa. JIubdeperuuansroe YPaBHCHHE BBIHYKAEHHBIX
SNICKTPOMATHUTHEIX KONEOAaHWH H €ro perueHwue, AMIUTATYla ¥ (asa TPH BEIHYXISHHBIX
SNIEKTPOMAarHMTHBIX KoneOanusx. Pesonanc B koneGarebHoM KOHType. Pe3oHaHCHBIE KpHBEIE
AJIsl HATIPSKEHUS W CHIIBI TOKa. [lepeMenHbI ToK,

Pasznen V. Onruka

Tema 1. JTuppakums ceera

MonoxpoMariueckne u HEMOHOXPOMATHYECKHE  BOMHBL  [IpMHUMN  Cymeprnosnuud  u
MHTCHCHBHOCTE DM CJIOKCHWH CBETOBBIX BOJH. Bpemennas KOTepeHTHOCTh. Bpems u jumnHa
KOTEPEHTHOCTH. [IpOCTPaHCTBEHHAS KOTrEpEeHTHOCTD. Pajmyc korepentnoctn. Onruyeckas
AmmHa 1myTH. OnTHYeckas pasHOCTh Xoma., Pacuer MHTEPHEPEHIMORHON KapTHHEL OT JBYX
KOTCPEHTHBIX HCTOYHHKOB. II0NOCEI paBHON TOMIMHEI M pPABHOTO HAKIOHA. M=uoronyuesas
HHTEPdEpeHIHS.

Hpunuun Trodirenca — @penens. Merox 30 Openens. IIpsMonmHeiiHOE pacTpocTpaHeHue
ceeta. ludpakuus Openens. Judpaxius Openenst 0T Kpyrioro oTBepeTHs U KpPYTJIOTO JIHCKA.
Mudpaxuns Dpenenst or Kpas monynnockoctu. Jludpaknns @payrrodepa oT GeckoHETHO

AUTAHHOH TIpSMOM  nenH. JIH(pakuHOHHas pacXomHMOCTb, Audpakuus ot oxHOMepHOI
HH(DPaKITHOHHON peIneTKH.
Tema 2. Tuctiepcus ceeta
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FEcTecTBeHHBIH W mosapH30BaHHbM cBeT. CremeHs momsdpusamuu. Ilospusanus cBeTa Ipu
IpeTOMIEHMM M OTpakKeHWH. 3akoH bproctepa. 3akom Mamoca. IlomyBonHOBbIE |
YeTBEPTHBOTHOBEIE IIIACTHHKH. VICKyCCTBEHHas ONTHYeckas aHmsoTponus. Omnruyeckad
AaKTHBHOCTE BerlecTBa. Db dext Dapanes.

3aTpyIHEHMs B 3JIEKTPOMArHUTHON Teopud Makcsemia. HopmalbHast # aHOMaIbHAs THCIIEPCHH.

Conepsxanue Ja0OPATOPHBIX 3AHATHIH [0 THCHUILTHHE
1 cemecTp

Paszmgeq 1. Mexanuka

Jla6opatopuas paborta Nel-0 Wsyuenme Teopum morpemnoctedf. Omnpenenenue 00BEMa
IATAHIPA.

JlaGoparopuas paGora Ne 1-5 M3ydenue qMHAMHKY BpalaTeIbHOIO ABHKEHHA TBEPIOTO Telad
JlabopatopHas pabtora Ne 1-9 Ompeznenenre MOZAYJS COBHIA METAIUIOB METOIOM KPYTHIBHBIX
KoJebanui

Pazinen I . OcHOBBI MOJIEKYJISIDHOH GH3HKH H TEPMOAUHAMUKH

Jlabopatopras pabora Ne 2-2 Ompenenenue Ko3(hduIMEHTa BSI3KOCTH JKMAKOCTH H 1HCIA
Pelinonbaca METOIOM MaAAarOUIEro B JKHAKOCTH IHApHKa

JlaGopaTopHas pa6ora Ne 2-3 OmpesieneHre CKOPOCTH 3ByKa B BO3AyXE M MOKasaTes afuabarel
BO3JyXa METOJIOM CTOSTUEH BOHBI

JIaGopatopuas pabota Ne 2-7 OnpezeneHue mokasatens aquadarel Bo3ayxa meronom Kiemana-
Jlezopma

2 ceMecTp

Paznen I DaekTpHYecTBO M MATHETH3M

Jlabopatopras paGota No 3-1 Msyuenue sneKTpHYECKOTO OIS

JlaGoparopuas pabota Ne 3-3 MocToBOH METOI H3MEPEHHA

JlaGoparopuass pabora No 3-8 M3sydeHue ABICHHE DIEKTPONPOBOAHOCTH M OIpENEIEHHE
VIETBHOTO CONTPOTHRICHHS MeTala

Paznen 1V. Kose6anusa ¥ BOJIHbI

JlaGoparopuast pabora Ne 4-2 VsMepeHne HHAYKTHBHOCTH KaTyIIKH IO €€ AKTHBHOMY H
PEaKTHBHOMY COIIPOTHUBIIEHMAM

JTa6oparopuas pabdota No 4-4 MccneqoBaHHS NEKTPHYECKUX KOJIeOaHH# 3BYKOBOM JacTOTHI €
IOMOIIBIO ANEKTPOHHOTO ocrumuiorpada

Pazges V. OnTuka

JlaGoparopuass pabora Ne 5-3 OmnpeneneHde JUIMHEI CBETOBOM BOJHBEI C IIOMOIIBIO KOJIEI
Hyiotona

Jlaboparoprass pabora Ne 5-5 OmpenencHue UIMHBI CBETOBOH BONHEI C IOMOIIBIO
TG PaKIHOHHOH pelIeTKH

Paznen VI. KpanroBas dusuka

JlaGoparopras pabora Ne 6 — 1 Onpenenenue nocrosuao# Credana-bonbimana

JlaGoparopuas patota Ne6 — 2 Vzyuenne paemHero gporoaddexra
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5. OBPA3OBATEJILHBIE TEXHOJIOTUU
B npemojasammm  mEcnmmuHEEI  «du3ukay HCHONIB3YIOTCS  pa3HO0OpasHBIe
00pasoBaTeNBHEIE TEXHONOTMM KAaK TPANMLUOHHEIE, TaK H C IPUMEHEHNEM aKTHBHBIX U
MHTEPaKTHBHEIX METOZIOB O0YUEHHS.
AKTHBHBIC i HHTEPAKTHBHBIE METO/IBI 00y YeHHS !
-MHTCPaKTHBHAs NeKIuT ( TemaNe8 pasnen 1, Tema Ne2 pasner 4, temaNe2 paszen 3,
temalNe3 paspen 5).

6. OIIEHOYHBIE CPEACTBA LM TEKYIIETO KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOM ATTECTAIIII TI0O WTOTAM
OCBOEHHSA JTUCLUAILINHLI U YYEBHO-METOJIUYECKOE OBECIHEYEHHE
CAMOCTOSTEJBHOW PABOTHI CTYIEHTOB

Texymmii KouTpossL yenesaemocru
BOITPOCHI JJIA ITIPOBEIEHUS PEMTHHI-KOHTPOJISA
1 cemecTp
Petimunz-xkonmpons Nol

I. MexaHudeckoe ABWKEHHE Kak NpocTelirmas dopma nemxenust matepun. Cucrema
orcyera. [Tpunimn otHocuTenbHOCTH [anmes. [peobpasosanus Nammnes. Pammyc-BexTop.

2. MatepuansHas TOuUKA (uactuna). Tpaektopus. Pamumyc KPUBH3HBI TPACKTOPHH.
JluneiHas ckOpoCTs U MHHENHOE yckopenwue. llocTynatenbHoe IBHKEHHE TBEPIOIO Tea.

3. TaHreHUMaNBbHOE W HOPMATBHOE yeKopenus. CBsi3b MEXIy THHEHHBIMH M YIIOBBIMH
KMHEMAaTHYECKUMH BEJTHIHHAMM,

4. Tlepsrrit 3akon HploToHA ¥ TOHSTHE HHCPLUAIbHOM CHCTEMBI oTcdeTa. BTopoil 3akou
Heiotona n nossTHE cHIBL, Maccs u MMITyIbCa. Y paBHeHHe nBmikenns. Tperuit 3axon HeioToHa
H NIPENIEIIBI €T0 IPHMEHUMOCTH,

5. HewuHepumansHsle cucTeMsl oTcueTa. AGCONOTHBIC M OTHOCHTENBHBIE CKOPOCTH H
yckopenue. CHIlbI HHEpIHH.

6. CrucTeMa MaTepHaNTbHBIX TOYEK. Llentp uuepnuu (nentp macc). Teopema 0 mBHXEHHH
HEHTPa HHEPIIHH, -

7. lonstue abcomoTHO TBepOro Tema, MomeHT HWHEPIUH TeJla.

8. Teopema Illteiinepa.

9. MoMeHT cumel. MomeHT HMIyIbCa. YpaBHEHHE MOMEHTOB. Y paBHeHHe
BPallaTC/IbHOTO ABMIKEHHS TBEP/OIO TelIa OTHOCHTENLHO HEMOBIIKHON OCH.

10. T'mpockomuueckmit addext. CroGoamHbe ocH.

11. 3akon coxpanenus mmmybea u TpeTuii 3akoH HeroToHa.

12. 3aKkoH coxpanenus MoMeHTa HMIIYJIBCA.

13. PaGota u sueprus B Mexanmke. OHEPrUs KMHETHYECKas M TOTeHIHATbHASL.

14. Tonsrtre cuioBoro 1o, Cs3b MEXIY IOTEHIHATBLHOM SHEPIHeH U CHITOM,

15. 3aK0H coxpaHeHHs MEXaHUYeCKOH JHEPTHH.

16. KoHucepratuBHBIE H HCKOHCEpBATHBHBIC CHJIBI. KOHCepBaTMBHAS W IMCCHIATHBHAS
CHCTEMEI,

17. 3amauan MexaHuKH KHUIKOCTEH M Ta30B.

18. Vpasuenne HepaspeIBHOCTH. Ypasnenne Beprymnm.

Peiimunz-xonmponn No2

1. TlonsTre wieamsHOro rasa. MonekynspHO-KkHHETHYECKOE TONKOBAHME TEMIIEPATYPHI.

Maxkpockonudeckre mapamMeTpbl CHCTEMEL

2. DBHYTpeHHSS SHeprHS WIeaTbHOTO rasa. Hucio cremeHell cBoGoxsl  3akoH
PaBHOpPACIIPE/IENCHHS SHEPTHHL.
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3. JlaBnenwe raza ¢ Toukw 3PCHHSA  MOJIEKYINSPHO-KHHETHYECKO] Teopun. OCHOBHOE
YPABHCHHE MOIEKYIISIPHO-KHHE THYECK O] TEOpHH,
4. YpaBHeHHE COCTOSHUS HIeaTBHOrO rasa (ypaBHeHwHe Krnaneitpona — Menneneera).
5. luHaMIYecKre W CTaTHCTHYCCK e 3AKOHOMEPHOCTH B (usmke. CTaTHCTHYCCKHI METO/I
Hecneosanust cucreMsl. [loustre o byHkimu paclpeneneHus,
6. @asoBoe mpocTpaHcTBO. Dazopas TOuKa, (QasoBas sueiika. CraTHcTHUECKoE
yCpenHeHue.
7. Pacniipenienente Makcgeia, Cpenune ckopoctn MOJIEKYIJI.
8. bapomerpryeckas dbopmymna. Pacipenenenue Bomernmana.
9. Pactipenenenue Makcaenna — Boneumana.
Petimunz-xonmpony No3
10. Ypasaenue Ban-zep-Baansca. Wzotepmer peamsHbrx razos,
11. Meracrabunmsroe cocrosuue, Kpurnueckoe cocrosuue.
12. BHytpenuss sneprus PeabHOro Tasa,
13. Xapaxrepucruka xumkoro cocToanus. bamxnuit mopsmok.
14. TlosepxHocTHOE HaTmKeHNME, Cuibl, Bo3HMKaIOIHE Ha KPUBOH MMOBEPXHOCTH KHIKOCTH.
Qopmyina Jlarnaca. Cvmauupanse u KaIlTUJUISIpHEIE SIBIICHHS,
15. IlonsTre cTONKHOBEHHS, Yupyroe u HEYIIPYroe CTONKHOBEHHS.
16. Ilpunensroe paccrosimme. OpdexTrBHOE Cceuenue paccesHus. CpenHss miHA
cBobomHOrO TIpobera.
17. OcHoBHBIE TepmommHaMITUecKIe TIOHATHS: BHYTPCHHSIS SHEPrus, paGora, TemoTa.
YparHenwue neproro zagaa TEPMO/IMHAMUKH,
18. 3aBucEmocTs TermoemkocTH MACAIBHOTO Tasa OT BHZa mpouecca. PaGora,
COBEpIIaeMast ra3oM IIpH H30IPOLeccax.
19. Annabarmueckmii poriecc.
20. Obpatumsie u He0OpaTHMBbIe TpoIece, Kpyrogoit nponecc (mek),
21. Iuxu Kapro u ero KIIT mist mmeansuoro rasa.
22. TlpuHumn meficTBHS Temiosoro ABUTATEIIS H XOTOLHIBHON MAITHHEL
23. Ontponus. 3akou BO3pacTaHMs 3HTPOIHH,
2 cemectp
Peiimunz-xonmpone Ne]
1. 3akorm Kymona. Hanpsokennocts JNIEKTPOCTATHYECKOTO  mons.  IloHsTHEe
JNEKTPOCTATHYECKOrO oM. [Ipuammn CYIEPIO3HIIHH 3MEKTPUIECKHX TIOJTEH.
2. Ilotok HanpsxenHOCTH. Teopema INaycca s SJICKTPOCTATHYECKOTO OIS B BaKyyMe.
3. Ilpumenenue Teopems! ['aycca s pacuera mosei,

4. Pabora cun SJNCKTPOCTATHYECKOTO  ITOJIS. Hupxynsmus HalPSUKEHHOCTH
SIIEKTPOCTATHIECKOTO OIS,

6. CBoGOMHBIE W CcBs3aHHEE 3apsANBEl B BemlecTRe. THIBI AH3IEKTPUKOB. MonHay,
HMCKTPOHHAS M OPUCHTAHOHHAS TIOJSPH3ATIHE.

7. DIeKTPOEMKOCTB yeMHeHHOTO IPOBOZHKKA, CHCTEMBI IIPOBOHUKOB H KOHJIEHCaTOpa.

8. DOHeprus 3apsukeHHDBIX YCOUHCHHOTO TIPOBOAHMKA, CHCTEME] IPOBOIHHKOB ¥
KOHACHCATOPA. DHEPTHS ITEKTPHIECKOTO MO, ObbemHas moTHOCTE SHEPTHH 3MIEKTPHYECKOTO
TIOJTSL.

9. XapakTepuctukn STICKTPHYECKOTO TIOMSE M YCIOBHS ero CymecTBOBaHus. PasHocTs
TIOTEHIHANIOB, STICKTPOIBHKYIAS CHJla, HalpsHKEHUE,

10. 3akon Ammepa. MaruuTaas WHAYKIHSA. 3aKkoH Buo — Casapa. ITorsTie MarruTHOTO
nonst. IIpunTam cyneprosummy MarsuTHEX nomel. MarHuTHEIH MOMeHT.,

1. MaruutHOE 1OTTE [PAMOIMHEHHOTO M KPYTOBOT'O TOKOB,

12. JIsmxenne 3apsoxenHbx HACTHII B SIEKTPHYECKHX M MATHUTHBIX TIOJISX.
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13. 3akoH MOHOTO TOKA UL MATHHTHOTO TOJIS B BEHIECTRE. HanpspkeHHOCTH MarauTHOTO
mofs. MarHuTHas NPOHMIAEMOCTE Cpensl, MIHIYKIHS MarHHTHOTO OJS B BEIIECTRBE.

14. Omerr  ®@apanes. Maruuthbll  notok.  DJIC MHAYKIMH. OCHOBHOM  3aKOH
SNIEKTPOMarHMTHOM MHAyKuun. [1pasuio Jlenna.

15. Camomunykuus u B3auMomHmykumsa. MHIYKTHBHOCTS M B3aHMHAas HUHIYKTHBHOCTE.
Toxu pa3mpIkanus n 3aMBIKaHuS.

Peiimunz-konmpo.ne Ne2

1. CBoGonHEIe U BEIHYKIECHHBIE KOTeOAHHS. [apmonnyeckre MexaHnndeckre KoneGaHus U
HX XapaKTEPUCTHKH.

2. DHeprus rapMOHHYECKHX MEXaHHYeCKMX KoNneOaHmii. [IoHSTHE O FapMOHHYECKOM H
AHTapPMOHMYECKOM OCLIHIIIATOPE.,

3. CnoxxeHue OMMHAKOBO HATPARJICHHBIX TAPMOHIYECKUX KOTeOarit, Brerus.

4. CroxeHne B3auMHO ICPIICHAMKYISPHBIX  apMOHMYECKHX Kojebanuit. Ouryper
JInccaxy.

5. 3aryxalompe MeXaHHYECKHE KONeOAHUS. Hacrora, xoabduument saryxammus,
JOTapUQMIIECKUH TeKPEMEHT 3aTyXaHHs MEXaHUYECKIX KOeGamHil.

6. BriHyxIeHHBIE MeXaHHdYecKHe KoeOaHwus. AMIUIMTYna ¥ (asa Mpu BBEIHYKIEHHBIX
MEXaHHYECKHX KOJieOaHusaIx.

7. Mexanudeckiit pe3oHaHC. Pe3oHaHcHBIE kpuBble. COOTHOLIEHHS Mexay dasamu
BBIHYIKTAIOIIEH CHITBI i CKOPOCTH TIPH MEXAHHIECKOM PE30HaHCe,

8. Mexanu3M 06pa3soBaHus MEXaHWYECKHX BOIH B ynpyro#i cpenme. llpomonbHble u
TIOTIepedHbIe BOTHBL BONHOBOe ypaBHEHHME M ero pemenwe. |'apMOHHYECKHE BONHEI H HX
XapaKTePUCTHKH,

9. Pasosas CKOPOCTE M JUCTIEPCHS BOMH, BOTHOBOM Taker u TPYIIIOBAs CKOPOCTE.,

10. IlonsiTHE O KOrepeHTHOCTH. Wnrepdepenuus sora. CTosUHE BOTHEL

11. Konebarensnniii xoutyp. I'apmormueckue JJIIEKTPOMAarHUTHEIE KONeDaHWs Hu HX
XapaKTePHCTUKH.

12. 3atyxaiompe 31eKTPOMATHHTHBIE KOJeOaHMS. Hacrora, xosdbuument saryxanms,
NOrapUYMAYECKHH NeKPEMEHT 3aTyXaHHs SNICKTPOMAarHUTHBIX KoJebaruit. J[o6poTHOCTE
KOneOaTeIbHOTO KOHTYpA.

13. BrIHY:XIEHHBIC DIIEKTPOMATHHTHBIE KOTEOaHMS., AmiuuTya u hasa BEIHYKISHHBIX
ANEKTPOMATHUTHBIX KOJIeOaHMi,

14. QapaneeBckas W MakCBEIOBCKas TPAKTOBKH SBIICHMS SNEKTPOMATHHUTHOH WHIYKIMH,
Tox cmemenus.

15. Cucrema ypasuenuit Makceena. DIIEKTPOMAarH|UTHOE TOJIe,

16. BonHOBOE ypaBHEHHE JUIS STEKTPOMATHUTHOTO TIONS H Ero pemenue. CropocTh
PacIpOCTPaHeH s JMEKTPOMATHHTHEIX BOIIH B CPE/Iax.

17. OcHoBHEIE CBOMCTBA OEKTPOMATHHTHBEIX BOJH. OHEPrUsl W TIOTOK 9SHEPTHH
SMEKTPOMATHUTHBIX BOMH. Bextop [loiaTiHTa. MIMIyIIbe 7€KTPOMATHHTHOTO TIOJISL.
Peiimunz-konmpons Ne3

1. DnexrpomarsuTHas mnpupona ceera. [punnun Trofirenca. 3akomsl oTpaxeHus u
IpeToMIeHuUs. AGCOMIOTHEIN M OTHOCHTEBHBIN [OKA3ATEIH npenomiienns. [TonHoe BHyTpeHHEE
oTpakeHue, CBETOBOIBI.

2. KOTepeHTHOCTh M MOHOXPOMATHYHOCTE CBETOBBIX BOJIH. BpemenHas KOTepeHTHOCTS.
Bpewms u qimmaa KOTE€PEHTHOCTH.

3. Ontuueckas mmHa mytd. OnTudeckas PasHOCTE XoJa. Pacuer mHTepdepennmonHoH
KapTHHBI OT JIBYX KOT€PEHTHBIX HCTOYHHUKOB.

4. TTomoce! paBHOM TOJIIIMHEI K PABHOIO HAKJIOHA.

5. IlpocTpaHCTBEHHAS KOTEPEHTHOCTS. Panguyc korepentHocTH.

6. Ilpunmun Trofirenca - Openens. Metox 30 Openens. [IpsmonuHeiiHoe
paciipocTpareHne cpeta. [uppaxuns Gpenerns Ha KPYTIOM OTBEPCTHH ¥ THCKE.

7. [ndpakmus @payrrodepa 0T GeCKOHETHO UTHHHOM ITPSAMOH 1ITEITH.
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8. Iudpaxims Opaynrodepa Ha oaHOMEPHOH THDPAKIHOHHOI PELIETKE.
9. Temmosoe wu3myuenne. PaBHOBecHOe W3NMTyYeHHE. XapaKTepHCTHKH  TEIIOBOTO
H3Ty9eHus. AGCOMOTHO YepHoe Teno. 3akon Kupxroda. 3axousr Credana-Bonsnvana u Buna.

10. Pacnipenienenune 3Heprun B criekTpe aGCOMOTHO YEpHOTO Tela. Qopmyna  Panes-
Jbxumca. Yprpaduonerosas katactpoda.

11. KBanToBas rumnotesa u hopmyna [Inanka

12. Bremmnnit GoToanekrpudeckuit 3 deKT 1 ero 3aKonbL. DOTOHEL
13. Dddexr Komrrona u ero Teopus.

14. Moznens atoma Pesepdopna. [Toctymnatsr Bopa. Atom BOZOpPO/A.

15. Tunotesa me Bpoitna. DkcrepuMeHTaTBHOE IIOATBEP)KIEHUE BOJIHOBBIX CBOHCTB
MHKDPOYaCTHII,

16. CooTHOIIEHHE HEOMpPEIETeHHOCTEIA.
17. BonHoBas GyHKIMsI, €€ CBOKCTBA H CTATHCTHIECKHEH CMBICI.

18.  HecraumonapHoe ypaBHEHHe [lpenunrepa.  CrauvoHapHOe — ypaBHeHHe
[Ipenmarepa.

ITpomexyToqHAas aTTeCTALMSA 0 HTOraM 0CBOEHHS AMCIHILTHHEI (3x3amen)
Bonpocenr k sk3ameny (1 cemectp)

1. MexaHudeckoe mBIKEHHWe Kak TpocTeifrmas (bopma mBExeHHs wmaTepuu. Cucrema
orcueta. Ipurumn otHocuTensrocTE ["anunes. [Ipeobpazosanus Tammres, Pamuyc-Bexrop.

2. MarepuansHast ToUKa (YacTHIA). Tpaexropus. Pammyc KpHBH3HEI TpaeKTOPHH.
Jlnnelinas ckopocTs | JIMHEHHOe yekoperHe. [[ocTynaTenbHOE IBIKEHME TBEPOTO Tea.

3. TaHreHnmanbHOE W HOpPMATBHOE yCKOpeHHS. CBS3b MEXy THHEHHBIMH U YTJIOBBIMH
KHHEMATHICCKUMHU BEITMIWHAMH.

4. Ilepebiii 3ak0oH HBIOTOHA M IOHSTHE WHEPIHMAIBHON CHCTEMBI OTCUETA. Bropoii 3akon
HbI0TOHA ¥ IOHATHE CHITBI, MACCH! M HMITYIIBCA. Ypasnenne merkenws. Tpernii 3axon Herotona
H TIPEJIEIIBI €r0 ITPUMEHHMOCTH.

5. HewnHepuwansHBle CHCTEMBI OTcHeTa. AGCOMOTHBIE M OTHOCHTEIbHEIC CKOPOCTH H
yckopenune. CHITBI HHEPIHH.

6. CuctemMa MaTepHaNTBHEIX TOYEK. Hentp unepun (uentp Macc). Teopema 0 JBuKeHUH
UEHTpa WHEPITHH,

7. IlonsTre abCcomOTHO TBEPIOTO Tena. MoMeHT HHEPLIHH Tera.

8. Teopema Illteitnepa.

9. MomMmerT cmiel. MoMeHT wMMMIyibca. YpaBHeHHE MOMEHTOB. Y paBHEHMe
BpaIlaTeIbHOTO JBMIKCHHUS TBEPIOTO TeNd OTHOCHTEIHHO HEOABIIKHOM OCH.

10. 3axon coxpaneHus UMty bca B TpeTHit 3aKoH Hpr0ToOHA.

11. 3akoH coOXpaHEeHHsI MOMEHTA HMITYIThCa.

12. PaGoTa 1 5Heprrst B MexaHuKe. DHEPIHs KHHETHICCKAs 1 IOTCHIHMATBHAS.

13. YpaBHenue Hepa3peBHOCTH. YpaBHEHHE bepuyma.

14. TlonarHe mmeansHOrO Taza. MonekyIsIpHO-KHHETHYECKOE TONKOBAHYE TEMIIEPATYPHI,
Maxkpockomueckue mapamMeTphbl CHCTEMBI.

15. BuyTpenHss oHeprus wumeansHOro rasa. Umcno  creneHeif cBoOOAEL.  3aKoH
PaBHOpACIPEEeNICHHS SHEPIHH,
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16. [laBneHme rasa ¢ TOUKH 3peHHMs MOJIEKYJISIPHO-KHHETHYECKONH Teopuu. OCHOBHOE
YPaBHEHHE MOJIEKYIIPHO-KHHETHYECKOH TEOPHH.
17. YpaBHenue COCTOSIHUS HACATBHOTO Ta3a (YpaBHEHHE Kianetipona — Menneneera).
18. JlnHaMHYecKue W CTATHCTHYCCKHE 3aKOHOMEPHOCTH B (usmke. CTarHCTHUeCKHi
METOJ HCCIICIOBaHKA cHCTeMBl. [loHaTHE 0 GyHKINHK paciipenenerHnus.
19. Pacipenienenne Maxkcaeina. Cpenrue ckopocTH MOJIEKYIL
20. bapomerpuueckas Gopmyna. Pactpenernenne BomsimMana.
21. Vpaeuenue Ban-nep-Baasbca. U30TepMEI pealbHEIX ra30B,
OCHOBHBIE TEPMOJMHAMHYECKHE TOHATHS: BHYTPEHHSS OHEprus, paboTa, Temiora.
YpaBHEHHE IEPBOTO HaYaTa TEPMOIHHAMUKH.
22. 3aBHCHMOCTD TEIUIOEMKOCTH WJEATbHOTO Trasa OT BHIA mporecca. Pabora,
COBEpIIAeMast ra3oM IIPH U30IPOIECCaX.
23. Anmabarudecknii mpomece.
24. Obparumere it HeobparuMEle mporeccst. Kpyrosoit mpolece (IHK),
25. Huxn Kapro u ero KIIJT mist waeansHOTO Tasa.
26. [IpuHum IeHCTBHS TETIOBOTO JBHTATE/S ¥ XOMOHIIBHON MAIIHEEL

Bonpocer k sx3ameny ( 2 cemectp)
27. 3akon Kynoma. HampsxeHHOCTBD JNEKTPOCTATHYECKOTO0  1ojsA.  [loHsaTHe
STICKTPOCTATHYIECKOTO OIS, [ IPHHIAI CYNepIIO3nIINHN STEKTPHYCCKAX TIOJIEH.
28. TTorox manpsokernoctu. Teopema [aycea s SNEKTPOCTATHIECKOTO TIONS B BAKYYME,
29. Ilpumenenue TeopeMms! [aycea UTs pacueTa nosei.
30. PaboTa cHm  2MEKTPOCTATHYECKOrO  MOTS. [IMpKynsALUus.  HANPSKEHHOCTH
3IEKTPOCTATHIECKOTO TIOJIS.

31. Tlorenuuan. PasHocts noTenImanos. Caszb MEXY NOTEHIIHAJIOM M HalPSHKEHHOCTHEO
AMEKTPOCTATHIECKOTO TIOJIS,
32. CpobomHBIE W CBS3aHHBIE 3apSUEl B BemecTBe. THIEL IUSTIEKTPUKOB. MoHHas,
SIIEKTPOHHAS M OPHCHTALMOHHAS TTOJIIPH3AIHH.
33. TlonsgpwsoBasHOCTh. JIWIMEKTpHUECKAs BOCIIPHUMYHBOCTE BEINECTBA H  ee
3aBHCHMOCTB OT TEMIIEPATYPEL
34. Teopema Taycca s SMeKTpHYECKOro mMoms B OUAIIEKTPHKE. INEKTPHUECKOE
cMemenne. JIuaekTpudeckas IPOHAIIAEMOCTh CPEbI. HampsskeHHOCTE 21eKTpHYeckoro mons B
JIHINIEKTPHKE.
35. PacnpesieneHue 3apsa/10B B IPOBOIHHKE. OJeKTPOCTaTHYECKOE TIOJIe BHYTPH | CHapyXu
IIPOBOJIHHMKA. DJIEKTPOCTATHYCCKAS 3aIIHTA.
36. DIEKTPOEMKOCTE YeAHHEHHOTO IPOBOIHKKA, CHCTEMBI IIPOBOHMKOB H KOHIEHCATOPA.
37. DHeprus 3apsyKEHHBIX YeIMHEHHOTO MPOBOJAHHUKA, CHCTEMBI T[POBOJAHUKOB W
KOHZICHCATOPA. DHEPIHA dIEKTPHIECKOTo TToist. O6heMHAs MIOTHOCTE OHEPrUH AEKTPHUECKOTO
OJIS.
38. XapaKTepHCTHKH 3IEKTPHUECKOro TONS ¥ YCIIOBHS €r0 CYIIECTBOBaHHA. Pa3HOCTEL
NOTCHINAIIOB, 3TIEKTPOIBHIKYINAS CHIIA, HATIPSKEHHE.
39. Kiaccuueckass anmexTpoHHAs TCOPHsl  3NIEKTPOIIPOBOJUMOCTH METAUIOB H €€
HEOCTATOYHOCTD.
40. 3axon Amuepa. MaruuTHas HHAYKIHst. 3akoH buo — Capapa. [ToHATHE MATHHTHOTO
107151 I IpMHIMI Cyneprno3uimu MarkHTHEIX o€l MarHHTHEH MOMEHT.
41. MarsuTHOe moste TPAMOTHHERHOTrO | KPYTOBOTO TOKOB.
42. [IupKynsIms. BEKTOpa MarHWTHOH HHIYKIHH. 38KOH TOJHOTO TOoKa., MarHuTHOE TI0JTe
JUTMHHOTO COJIEHOHAA ¥ TOPOUIA.
43. MarHuTHOE B3aMMOJEHCTBHE TOKOB CMHHLIA CHIIBI TOKA — aMIIep.
44. [IBuKeHUE 3apSHKEHHDBIX YACTHI] B SNEKTPHYECKUX M MAarHUTHBIX TIOJISIX.
45. Omeir  @apames. MareuTHe  TOTOK, OJC wmHaykmuu. OCHOBHOH 3aKoH
SNICKTPOMarHuTHON WHIYKLWH. [Ipasuio Jlenna.
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46. CaMOHHIYKIMS H B3AUMOUHAYKIHS. VHIYKTHBHOCTD W B3aMMHAs HHIYKTHBHOCT.
Toxu pasMeIkanws # 3aMBIKaHHS.

47 . DHeprus MarHUTHOTO moNs. O6beMHAS TITOTHOCTE OHEPTHH MarHWTHOTO IIOJIS.

48. CBOGOIHBIE U BEIHYKIEHHbIE KONEOAHMS, ['apmMonmueckre Mexanugeckne konebanus u
HX XapaKTepHUCTHKH.

49. SHeprus rapMOHHYECKMX MEXaHWYECKHX KoneGanui. [LoHsITHE O TapMOHHYECKOM H
AHTAPMOHHYECKOM OCLIEIIATOPE.

50. CrioseHme OIHHAKOBO HATPABICHHBIX FrapMOHHYECKHX KoneOanuii, Brerus.

51. Cnoxenwne B3aMHO TNICPUCHIMKYSPHBIX TapMOHHYESCKHX Konebarmil. Durypsr
JIuccaxy.

52. 3aryxaiomme MeXaHHYECKHe KOTeOaHMsL. YacroTa, ko3bGdHUIKEHT 3aTyXaHMS,
NOrapEQMUYECKHH JEKPEMEHT 3aTyXaHHS MEXAaHHIECKHX KOTEGaHI.

53. BHIHYX/ICHHEIC MEXaHHUYCCKHE KONEOAHMS. AMIUTATYIA ¥ (a3a P BEIHYKICHHBIX
MEXaHHYECKHX KOoNMeOaHmsIx.

54. Mexanudecknii pe3oHaHc. Pe30HaHCHbBIC KpuBble. COOTHOLICHHS MexXIy (hasamu
BBIHYKIAIOIEH CHITBI M CKOPOCTH LIPH MEXaHHIECKOM PE30HAHCE.

55. Mexanusm 00pa3soBaHMS MeXaHHYECKHX BONH B yupyro#t cpege. Ilpomonbree u
TIONepeyHbIe BOMHEL BonHOBoe ypaBHeHwe W ero pemenwe, l'apmoBHUeCKiHe BONHBI M WX
XapaKTePHCTHKH.

56. Komebaremsusii kouTyp. I'apmonmueckue SNIEKTPOMArHuTHEIE KonmeOaHus W uX
XapaKTePHCTHKH.

57. 3aryxaromie 31eKTPOMArHHTHBIE KOTCOAHM. HacroTa, xo3durmuent 3aryxanus,
NorapuGMUIECKUH  TEKPEMEHT 3aTyXaHus SMICKTPOMArHUTHEIX  KonebaHui. J[o6poTHOCTH
KonedaTenbHOr0 KOHTYpA.

58. BbIHYkICHHBIC 3TEeKTPOMATHHTHBIE KONCOAHMS. AMIuTyia 1 (hasa BBEIHYKISHHBIX
JNIEKTPOMArHUTHBIX KONleOaHmit.

59. ®apaneeBckas U MaKCBEILUIOBCKas TPAKTOBKH ABJIEHHS DTIEKTPOMAaTHHTHOW MH/TYKIIHH.
Tox cmemenus.

60. Cucrema ypasaeruit MakcBena. OnexTpoMarHuTHOE IoJIe,

61. DIeKTpOMAarHWTHAS TIPHPONA CBETA. Ipurnun Trofirenca. 3akoHE! oTpaxenus u
TPCTIOMIICHHUS. AGCOMIOTHEIN ¥ OTHOCHTEBHBIN TTOKA3ATEH npenomienus. [lomHoe BHyTpeHHEE
oTpaxkeHHe., CBETOBOEI,

62. KOrepeHTHOCTh H MOHOXPOMATHYIHOCT CBETOBBIX BOJIL Bpemennds xorepeHTHOCTS.
Bpewms u anuHa korepenTtHOCTH.

63. Onruyeckas mmwHa myTH. OnTHYecKas PasHOCTE Xo/a. PacyeT mHTepdepennmonHOiH
KapTHHBI OT JIBYX KOI€PEHTHALIX HCTOYHHKOB.

64. TTonoce! paBHOI TOMIIHHE I PaBHOTO HAKJIOHA.

65. Mudpaxuus @payurodepa Ha OZHOMEPHOH MH(PaKIIHOHHON peIIeTKe.

66. EcTecTBEHHBI U NIOMAPH30BAHHBIH CBET. Tonspusamus py 0TpaskeHHH M IPETOMITEHHH.
3akon bprocrepa.

67. llonspusaius mpyu JBOKHOM TyqernpenoMieHnn. OOBIKHOBEHHBIH W HeOOLIKHOBEHHBI
myur. ONTHYECKAs 0Ch KPUCTAIIIA. Ionsgpusanmonnsie npusmsl. 3akon Mamoca.

68. Tennoroe usnydenune. PasHoBecHOE U3IydeHne. XapakTepHCTHKH TETIOBOI0 H3ITyYEeHHS.

69. ABCOMOTHO YepHOE Temno. 3aKoH Kupxroda. 3akonsr Ctedana-bonsimana u Brxa,

70. Pacmpenencune sHeprum B CIeKTpe abCOIOTHO 4epHOTO Telia. D@opmyna Panes-
Ibkunca. Vistpaduonetosas Karactpoda.

71. KsanToBas rumoresa u bopmysna [Tnanka

72. Buemnnit GpoTosnexTpHdeckuit 3G dexT 1 ero 3akorE. GOTOHEL
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73. Opdexr Kommrona u ero teopus.

74. Monens atoma Pesepdopra. Ioctynarer Bopa. Atom Bozoposa.

75. I'mmotesa e Bpoitms. OKClepHMeHTaTEHOS TOATBEPKACHHE BOJHOBBIX CBOMCTB
MHUKDOYACTHII.

76. CoOTHOIIEHHE HEONTPENEEHHOCTE,

77. BonHoBast GyHKUKS, ee CBOHCTBA W CTATHCTHYECKTIT CMBICIT.

78.  HecraumoHapHoe  ypaBHeHHe penunrepa. Craunonapuoe  ypaBHeHHe
Hlpenunrepa.

CAMOCTOSITEJIBHASI PABOTA CTYJIEHTOB

. paboTa ¢ JEKIMOHHBIM MaTepHaioM Kak [0 KOHCIIEKTaM, JHTEpaTtype, Tak wu
SIEKTPOHHBIM HCTOYHHKOM HH(OPMAIHH

® B
e B
1

BIITOJTHCHHE JOMAIITHETO 3alaHuA U IIOITOTOBKA K peﬁTHHT-KOHTpDHﬂM

BIOTTHEHUE PaCYETHO-TpaduIecKux pabor;
cemecTp

PI'P Ne 1 Mexanuka
PI'P Ne2 Monekynspras dusuxa u TEPMOIHHAMHAKA

2

cemecTp

PT'P No3 Dnexrpomaraerusm,
PI'P NedKoneGanus u Bonusr. Ontika

. Al KOHTPOIA pabOTBI CTYHEHTOB, a TAKKe s CTUMYJIMPOBAHHS  CHCTEMATHUECKOTO
H3YHCHIS Kypca ()M3HKH B TEYEHHE CeMecTpa TIPETYCMOTPEHB!  PEHTHHT-KOHTPOIH. OHE
IPOBOMATCS B MIMCBMEHHOH (hopme

e AL KOHTPOJIS 3HAHWH CTYIEHTOB IIPOBOIHTCS 3K34MEH (1 12 cemectper)

U]-h-w‘l\)i—l

IlpumepHsIe TembI pedepaTHBHBIX pabot
1 cemectp
. DH3KKa — HAyKa TTO3HAHMUS MHpa.
ITpoctparcTBO U BpeMs B dm3uke.
. UepHele mbips1 Bo Beenennoit,
. Yuenne K.3. ITHOIKOBCKOTO.

. Monemmposanue mponecca PACIPOCTPAHCHUSA yNApHOH BONHBI TIPH B3pBIBAX B

Pa3IHYHEBIX Cpenax.

6
7
8

- Kunetnka u repmommnamuka 6monornueckmx IIPOLECCOB.
. lopsimok u 6ecriopsaok B MHpE OOJIBITHX MOJIEKY.
. OKCIIEpUMEHTANBHEIE HCCIIE[0BAHHS SNIEKTPOMAarHUTHOTO TOJS 3eMIM B 06TacTH

CBCPXHH3KHX YacTOT.

9
10.

IL.
12,
13.
14.

. Taposas Monuus 1 eé TIPUPO/IA.
MaruuTtHOE TT0JIE BeMiH,

2 cemectp
Monuus u eé npupona.

OJIEKTPHYECTBO B JKUBBIX OpraHM3Max.,
ONeKTPHYECTRO B aTMocdepe.

H%epHO-HHH}’HKpDBaHHBIC THAPONMUHAMHYECKHE ROJIHEL.
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15. ®usuueckne MeTomEl PETUCTpaHH 3eMIETPICEHHI.
16. llpumeneHne ynsTpasByka B HHTPOCKOITHH.

17. bBuorpadwus A.C. [lonosa.
18.  BomokoHHO-0NTHYECKIE THPOCKOIIEL,

19. Consme.

20. KocMomorudeckoe kpacHoe cMelIeHHe.
Criricox MOXKeT - OBITh 3HATHTEIBHO pacimupen. TeMy pedepara cTymeHTHI cormacyioT ¢

IIPETIOAaBaATEIIEM.

QOHJI OLEHOYHBIX CPENCTB IUTA NPOBENEHHS ATTECTALH YPOBHS chOpPMHPOBAHHOCTH
KOMTICTEHIME 00YJarOLMXCS 10 IHCLHILTMHE O(GOPMIISETCS OTAETBHEM JIOKYMEHTOM.

7. YHEBHO-METOJUYECKOE 1 HHO®OPMAITMOHHOE OFECIIEYEHUE
JTUCIUILINHBI ®HU3UKA

7.1. Kuuroo6ecmeueHHOCTE

HamMeHoBanwe muteparyper: aBTop,
Ha3BaHHe, BH]| U3aHHKH,
H3IaTEeTBCTBO

Ton w3nanms

KHHUI'OOBECIIEYEHHOCTB

Konugectso sksemmnapon
H3naHuit B 6ubnuotexe Bal'V B
cootBeTcTBHE ¢ @I'OC BO

Hamuame B anextponHoit
6ubnuoreke Bal'y

2

3

4

OcHoBHas

JNHTEpaTypa

1. Kyssemoe, Apremuii
AprembeBny. Ousuka: MexaHuka.
Monekynspras (hHu3HKa.
OnexTpuIecTBo H MarHeTH3M.
OINeKTPOMATHHTHBIE KoneGanus u
BoIHBL. OnTHKA : yueOHOoe nocobue /
A. A. Kysueuos ; Bnammmupckuii
rOCyIapCTBEHHLII YHHUBEPCHTET
MMEHH AJlekcanipa ['puropsesuda u
Hukonas I'puropsesnya CToNETOBBIX
(Bal'Y) .— H3n. 2-e, uenp. u xom. —
Brnagmvup : Brnamumupcekuii
TOCYIAPCTBEHHBIH YHHBEPCHUTET
HMeHH Allekcannpa [puropreBuya u
Hukonas I'puropresuda CToeToBbIx
(Bal'Y), 2013 — 160 c. : un. —
WmeeTcs amexTpoHHas Bepems .—
Bubmuorp.: c. 155-156. ISBN 978-5-
9984-0337-8.

2013

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

2. Kynum, AJiexcaHap
AJleKceeBHY. DH3HKa

METOMIecKue YKa3aHHA K
TEOPETHIECKOMY MaTepuany,
[PAKTHIECKUM 3aHATHAM 1
3alaHMAM,  TeCTaM,  KOMIUIEKCY
nabopaTopHbIX paboT AA CTYAEHTOB
HUCTaHUMOHHOH (opmbl 08yuenms /
A. A. Kymum, JI. B. T'pyrckas ;
Bramumupckaii  rocynapcreenmsit
YHUBEPCHTET HMeHH Alexcadnpa
I'puropeesnya H Huxonas
['puropsesrua CroneToBbIX (Bal'y),
Kadenpa obmeit u OpHUKIaTHOM
dusuky ; non pen. A. A, Kynnma —
Brammmup 3 Brnanmmupekuit
TOCYIapCTBEHHBIH YHHBEPCHUTET

2013

http://e.lib.vlsu.ru:80/han
dle/123456789/2624
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HMeHH Anexcanapa 'puropeesuua u
Hukonas I'puropeesuaa CTomeToBBIX
(Bal'y), 2013 .— 214 c. : ., Tabn.
— HMeeTca aMeKTpOHHAS BEpCHT .—
bubnuorp.: ¢. 211-212.

3. Ou3KKa | METOMMYECKUE YKA3AHHUS
LI TONTOTOBKH  CTYHEHTOB K
TecTHpoBanuio / A. @. Tankud [u
Ip.] 5 Bnamuvupckuit
TOCY IapPCTBEHHBIH YHHMBEPCHTET
MMeHH AnekcaHznpa I'puropseBmda i
Hukonas I'puropsesmaa CToneToBsix
(BaI'Y), Kadempa obmeir wu
NPHKIaIHON QU3HKH — Bnanumup :
Branumupcekuit  rocynapcTeeHHbli
YHHBEPCHTET HMeHM AnekcaHmpa
I'puropresmua H Huxonas
I'puropsesuaa Cronerossix (Bal'y),
2013 .— 243 ¢. : w1 — Mmeercs
ANEKTPOHHAA Bepcua .— Bubnuorp.:
c. 242,

2013

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

4. AHTOHOBa, M.A. OH3UKA.
Mexanuka. MoiekynipHas (u3mKa.
Tepmonmunamuka.  DnekTpHuecTBo.
MargseTusmM. MexaHH4YecKne
KomedaHusi M BONHBL BojiHoBasg
onTHKa: y4ebHOE mocobme/ M.A.
AHTOHOBA. I0.K. Kokypuna;
BraguM. roc. yH-T M. AT, u HT.
Cronetoserx. — Buagumup: Hsn-go
Bal'V, 2017 ISBN 978-5-9984-0776-
5

2017

250

HononuutensHas antepatypa

1. T'ankun, Apkanuii ®exopoBuy.
Jleknuu no ¢usuke @ B 4 4,

[y2eGHoe mocobue] / A. ®. Tankus ;
Bramamupckuit  rocyamapcrBeHHBIH
yHuBepcuteT (Bal'V) .— Bragumup
: BIaOMMHpCKHE ToCymapcTBEHHBIH
yuuBepcureT (Bil'V), 2004-2007.

2004 - 2007

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

2. Yepror AJ. 3amauHuk 10
(usmke: Vuebroe mocofue mwid
BTy30B / A. T. UYeptoB, A. A.
BopoGees. — 8-¢ m3m., mepepa6. U
mom. — M. : ®usmarumt, 2007. — 640
¢. : Ui, Tabm. — ISBN 5-94052-098-
7.

2007

3. Imutpuesa, Enena Banepnepna.
YueGHoe mnocobue no dusmke
mexanuka / E. B. JImutpuesa, B. C.

[MnemuBues ; Bramamupckuii
rOCYapCTBEHHBIH YHUBEPCHUTET
(BnI'Y) — Bnamumup

Brnamumupckuit  rocynapcreeHHbIH
yHuBepcHTeT (Bnl'Y), 2009 — 143
c. ! mL, Tabn. — Hmeercy
3JIEKTPOHHasA Bepcus .— Bubiuorp.:
c. 143. ISBN 978-5-9984-0005-6.

2009

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

4. CapenveB W.B. Kypc ofmei
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—
bmsukH : yyeGHoe mocobue A
BTYy30B: B 3 1./ H. B. Capemses. — 7-
€ H3n., crepeotHn. — CII6.: Jlans,
2007 - (Jlywwme KiIaccHYecKHe
yaeOnuku) (Knaccuueckas yueGHas
nurepaTypa mo ¢usuke) (VueGHUKH
Lt BY30B. Creunansaas
maTepatypa). — ISBN 978-5-8114-
0629-6.

2007
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8. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHHE TUCIUILINHEI

Jns  peanvsanmm  mECHHMTHEED husHKa UMeIOTCA  CIICNHaNbHbIE TIOMCINCHUS JUTST
TPOBCNCHHA 3aHSTHH JCKIHOHHOTO THITA, 3aHATHI TIPAKTHYECKOTO THIIA, TPYMIOBBIX |
HHIMBHAYaNbHEIX KOHCYIbTALMH, TEKYILEro KOHTPOIS U TIPOMEXYTOYHOH aTTECTALUH, a TAKKe
TIOMCIICHUS ISt CaMOCTOSITENBHOM — paBoThl. JlaGoparopuele  paGoTel mpoBomATcs B
1ab0paTOPHSIX MEXAHHKH U MOJIEKyTApHO# Qusnku( 428, 429), anexTpomardeTnama (425, 426),
onTHKH (422, 424).
Ilepeders HCIONB3YEMOTO JTHIIEHIHOHHOTO TIPOTPaMMHOIO  00ECIICYCHUS: MaKeT O(HCHBIX
nporpamm Microsoft Office, Microsoft Open Licence - 61248656
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Pa6otyro mporpaMmy cocTaBmHT
3aB. kadenpoit Oulld, k.T.H. . -B.JlopoxkoB

Penenszent //4 . / 7%@ /i /017{0/0067

(mpexcTaBuTeNE paboTONATELS) 7/ _

///, S QOUEHT hapegpe Gy VA,
o DMk

IIporpamMma paccMoTpeHa 1 ofo6peHa Ha 3aceflanun kadeapsl o6IIas i

[poroxkonNe 4 ot 30 ¢E 2079 < rona
3aBenyrommii kadenpoit

\

IpUKIIaHast QU3HKa

.B. lopoxkos

Pabouas mporpamma paccMOTpeHa W 0400peHa Ha 3acemaHnn yqéc{'memonﬁt{ecmﬂ KOMHACCHH
HalpaBIeHHS
20.03.01 Texnocdepras GezomacHOCTH

ITpotoxon Ne 4 oI 73 /:E‘Zz[a ;
[Ipencenarens KOMHCCHH TAIRLELAS LA0N 4 et ya C!@OT ‘%—7@(‘6
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JIMCT NEPEYTBEPKJIEHHUS
PABOUYEH ITPOI'PAMMBI JIMCIUIIIHHBI

Pa6ouas nporpamma onobpena ua (AOACK/ yuebubiii ron

ITporokon 3acenanus kadpenput No 7 or J/ & £Crona
]

3aBenyromuii kapenpoi (v ’/ Ammupceitnnos I A.

Pabouas nporpamma onobpena Ha e/ /AOAX yueOHblit ron

Iporokon 3acenanus kapeapst Ne 7 ot 3/ 2/ A/ rona

3apenyrowuii kadenpoii M Awmmupceiinnos [ A.

Pabouas nporpamma onobpena Ha UL 4043 yuebHblit ron
Ipotokon 3acenanus kadenput Ne 7 ot ¢ OF A{ rona
3asenyrouuii kapenpoi ﬁ&/ﬁ/ Amupceiingos I A.




