MHuHHCTEPCTBO HAYKH H BbIcmero o0paszosanus Poceniickoii ®emepanuu
OeriepabHOE rOCyIapCTBEHHOE GIOUKETHOE 06pa3oBaTENbHOE YIPEKICHUS
BBICIIETO 00pa3oBaHMs
«BaaguMMHpPCKAIi rocy1apcTBEHNbIH YHUBEPCHTET
nmenn Anexcanapa I'puropsesnya u Huxonasn I'puropresnaa CTo/1eTOBBIX»

(BaIy)

HucTTYT NpAKIaHoi MaTeMATHKH, PU3MKN H HHPOPMATHKH

. YTBEPXJIAIO

Xoprkos K.C,
T A 2021 r.

PABOYAS ITIPOTPAMMA NTUCITUITIJIMHBI

«Duznray
(HAUMEHOBAHHE JAUCIHHTLINHEI)

HanpaB.ﬂeHne HOI(I‘OTOBKI/I/CHCIII/IaJII)HOCTb

28.03.01 HaHOTEXHOIOIMH M MEKPOCHCTEMHAS TEXHUKA

HanpagJjienHocts (mpodmin) moAroToBKH

HanoTexuonoruu u MUKPOCHUCTEMHAA TEXHUKA

Bramamup, 2021



1. IIEJIM OCBOEHUS TUCITATLINHEBIL.

Iensimu ocBoenus aucummnbl «@u3ukay spisercs obecriedenye OyAyLIero CreLHaIucTa
Hay4HOH (u3n4eckol 6a3ol, Ha KOTOPOIi B BBICIUEH TEXHUYECKOH LIKOIE CTPOUTCS obLIeHHIKeHepHas |
cnenmanbHas noaroroeka. IlocienosarensHoe usyuenue ¢usuky BeIpaGaThiBaeT creuu(UYecKuii METOX
MBIIITCHHS, (PU3UYECKYIO HHTYHIHIO, KOTOPbIE OKA3bIBAIOTCH BECHMA ILIONOTBOPHBIMH H B ApYrux
HaykaX. CICLP@INCTEL, NOTY4HMBINME UIMPOKOS (HM3NKO-MATEMATHYECKOe OBpasoBaHue, MOryT
CaMOCTOATENIPHO OCBaMBATh HOBBIC TEXHWYECKHE HANpPaBJICHHS, YCIEUHO pafoTaTh B HHUX, JETKO
TIePEXOMUTh OT PEIICHHA O/IHUX 3a/1a4 K APYIMM, HCKAaTh HECTAHNAPTHBIC M HETPAJULHOHHBIE MTyTH, YTO
0COGEHHO B&KHO S HPOPECCHOHANIBHON MOOWIBHOCTH CITEIHUAMCTOB B YCIOBHSX YCKOPEHHOro
Pa3BUTUS TEXHUKH.

3agauyn AMCHHIIMHBL:
® TeOpeTHHeCKasd IOArOTOBKA B 00nacTd QU3MKM, MHO3BOAIOIIAS OyAymIMM HHXEHepam
OPHMCHTHPOBATHCS B MIOTOKE HAYYHOM M TEXHHYECKOH MHGOPMAILIHK U 06€CIIeUUBAIOIAA UM BO3MOYKHOCTE
WCTIOJIb30BAHMS HOBBIX QU3HYECKUX MPHHIIMIIOB B TEX 06IACTIX, B KOTOPBIX OHHM CNELMAIM3NPYIOTC,
* (opMHpOBaHME HAYYHOTO MBINUIEHHMS, B YAaCTHOCTH IPABHIGHOTO NOHUMAHHUS TPaHHL
TPUMEHHMOCTH Pa3WYHBIX (QH3MYECKMX MOHATUM, 3aKOHOB, TEOPUH W YMEHHS OLICHHBATH CTeneHi;
JIOCTOBEPHOCTH PE3yJIbTATOB, NOMYYEHHBIX C IMOMOIIBIO 3KCTIEPUMEHTAIBHBIX M MATEMATHUECKUY

METOAOB MCCJICIOBAHKS,
* BBIPabOTKA MPUEMOB M HABHIKOB PELICHUII KOHKPETHBIX 3a/1a4 M3 Pa3HBIX 06J1acTel dusuki,
TIOMOTAOIMX CTYJSHTaM B JalbHEHIIEeM PelllaTh HHXXEHEPHBIE 3aauH. -
® O3HAaKOMJIEHHE CTYJCHTOB C COBPEMEHHOH HayuyHOHf ammapaTypoii u BepaboTKa y an

Ha4daJIbHBIX HABBLIKOB

NPOBEACHUA

(husdecKuX SBNICHAMN ¥ OLIGHKH [IOTPEITHOCTEH H3MEPEHHIA.

2. MECTO JUCITMIIJIMHBI B CTPYKTYPE OIIOII
Hucnumivza «Pu3nKka» OTHOCHTCS K 003aTeNbHBIM TMCIMIIMHAM Y4eGHOro [IIaHa.

A

SKCHICPUMEHTAIBHBIX  HAY4YHbBIX Uccrnenopanmuii PasJIMYHbIX

3. IINTAHUPYEMBIE PE3YJIbTATHI OFYUYEHHMA 110 NUCIAILINHE

HnaHpreMHe PE3YNbTAaThI O6y"IeHI/I$I II0 MUCHHUINIMHE, COOTHECEHHEIE C TUIAHHUPYEMBIM

H

pesynbraTamu ocBoenmst OITOIT (koMneTeHIMAMH M MHANKATOPAMH JOCTHIKEHUA KOMITETEHLIIA)

(I)Ole/lpyeMble HJ‘laHMpyCMBIe Pe3yIbTaThl 06)/'-[61—!1/]5{ N0 XUCLHUIIHEE, B COOTBETCTBHH C UHIWKATOPOM HaumMeHnoBanue
KOMIETCHUNH JOCTHXEHHUA KOMIIETEHUMH OLIEHOYHOTO
(xox, conepxanue cpenctea
KOMITETEHIIUM) WHUKaTOp NOCTIKERUS KOMITETEHLHK Pe3ynsTars! 06yHeHus M0 AUCLMNINHE
YK-1 ¥K-1.1. Cocrapiser aHHOTALMA 3naem: npaBwIa COCTABIEHNA TecroBeie
1O pe3ynbTaTaM IOUCKa aHANINTHYECKUX HNOKYMEHTOB; BOIIPOCHI
Crocoben HH(OpMaLKMU U3 JOKYMCHTANbHBIX | OpaBuia odopMIIeHHS CCBIJIOK HA
OCYWECTBIATL MOWCK, | HCTOYHHKOB W MCCIEA0BATEILCKOM Oubnuorpaduueckde onucaHus.
KPUTHHECKUH aHAIN3 U | TuTepaTypl. Ymeem: BriensTh 6a3oBLie
cuHTe3 uHbopMaumd, | YK-1.2. Co3paeT aHATUTHICCKHI COCTaBJIAIOIIUE 3a/1aul;
NPUMEHSATL CUCTEMHBIH | 0630p Mo 3aaHHOM Teme, COOTHOCHTh PasHOPOIHEIE ABIICHUS
HOIXOA i PeINCHHA | cOMOCTABIAA NAHHBIE PA3IMIHBIX U CUCTEMAaTHU3HUPOBATE UX B paMKax
TOCTaBJICHHBIX 3ada4 HCTOYHHUKOB C MCIIONIF30BAHUEM U30paHHBIX BUIOB
KPHUTEPUAIEHOIO IOAX0d. npodeCcCHOHANLHOI AeATENLHOCTH.
Bhaoeem: ipakTHUECKIM OTILITOM
paboThl ¢ HGOPMAIHOHHBIMA
HMCTOYHUKAMH,
OIIK-1 OIIK-1.1. Brageer 3naem: 3aKOHBI M TIPHHITHIIEI TecroBbie
MaTeMaTHYeCKHUM annapaToM s €CTECTBEHHOHAYYHBIX AUCLUAIINH BOIIPOCH!
CnocoGeH pewath OTIMCAHMNS, aHAJIHU3A, Ymeem: ncnions3opath GpuzHUecKye
3a1a9u TEOPETUIECKOIO U 3aKOHBI U PHMHIIMIIEI B CBOCIH
Hpo(eccHOHATLHOM 3KCIEPHUMEHTATILHOTO npodeccHOHANBLHOM JEeATENLHOCTH;
JeATEIIbHOCTH Ha HCCIeAOBAHMSA M MOAETUPOBAHUA TIPOBOJTUTH M3MEPEHHE OCHOBHBIX
OCHOBE IIPUMEHEHHS GHM3NIECKIX U XUMHIECKAX 9JIEKTPHYECKUX BEJIU1HH,
€CTECTBEHHOHAYYHBIX CHUCTEM, ABJIEHHH 1 MPOLIECCOB, OITPEACIIATh NAPAMETPEL 1




B O0IIEUHXKESHEPHBIX
3HAHUK, METOIOB

UCIIONB30BAHUA B 00y4EeHHA U
podecCHOHANBHON NEATENTBHOCTH.

XapaKTePUCTHK SIICKTPHIECKAX U
3NEKTPOHHBIX YCTPOUCTB

MaTEMAaTHYECKOTO OIIK-1.2, Ucnons3yeT Baaoeem: MaTeMaTHIeCKUM
aHaIM3a 1 (u3ndeckue 3aKOHBI ¥ IPHHIMIBL | ANapaToM s OIMCAHMSA, AHAJH3A,
MOZEIUPOBAHUA B CBOEH mpodecCHOHATBHOM TEOPETUYECKOTO U
AeATEeHHOCTH. IKCIEPUMEHTE,IHOTO
OINIK-1.3. Hcnone3yet HCCIIEIOBAHKA H MOAEIUPOBAHUA
3KCIEPHAMEHTATBHbIE METO/IbI (U3YECKIX CUCTEM, SBICHHH U
omnpefieaeHHA GU3NKO-XUMHIECKUX | TIPOLIECCOB, UCIIONB30BAHNS B
CBOMCTB HEOPTaHWMIECKHUX U 00y4eHuH 1 OpoeCCHOHABHON
OPraHMYeCKHX BELIECTB. IEATEeSIBHOCTH.
OIIK-1.4. [TpoBoauT u3MepeHue
OCHOBHBIX JJICKTPHYECKIX
BEJIMYUH, OIPENENeT HapaMeTpsl
Y XapaKTEPUCTHK JJIEKTPUYECKUX H
SIEKTPOHHEIX yerpoiicTs. OIIK-
1.5. McnonssyeT npukiaisie
IIporpaMMBbl U CpesicTBa
4BTOMATH3UPOBAHHOTO
MPOEKTUPOBAHUS NIPH PeIUCHHH
HIDKEHEPHEIX 3a/a4.
OIIK-3 OIIK-3.1. 3naem: NpYHIATIEI opranw3adi 1 | TecToBbIe
Croco6en mpooauts | COCTaBIsET OTYETH 110 Y4e6HO- IIPOBEICHHS SKCIIEPUMEH TAIbHbIX BOIIPOCHI
HM3MEPEHUA U HCCIIEOBATEBCKON ICATEIBHOCTH, | HCCIeOBAaHMIL; IpeIebHbIE
HaOJOIeHuS, BKITIOYast aHATU3 YCIIOBHA IIPH HOCTAHOBKE
06pabaTsIBaTh U SKCHEPHMCHTATBHBIX PE3YNIBTATOB, | (HH3MIECKOr0 IKCIEPHMEHTA;
NPEACTABIIATh COIIOCTABNICHHA WX C U3BECTHRIMH | YHCJIOBBIE XapAKTEPUCTHKH U
JKCIIEPUMEHTAJIbHbIE aHaJIoraMu pacnpeneneHus cayuaiHbx
JlaHHBIE OIIK-3.2. BEJIMYMH; OLICHKY [TapaMETpPOB
DopMHpYeT NEMOHCTPAITMOHHEIH pacnpeaeneHuii; mpoBepky
MAaTEpHAT U NIPEACTABISET CTATHCTUYECKUX HIIOTES,
pe3yNnbTaThl CBOCH HccienoBanuii; o0padaTEIBaTS,
UCC/ICIOBATENBCKOM ACATENIBHOCTH | AHATH3UPOBATE, NMPEACTABIATD K
Ha Hay4IHBIX KOH(pEpEeHIUAX, BO 0hOPMIISITE Pe3yJIbTATEI
BpeMs IIPOMEKYTOYHBIX IKCIIEPUMEHTATBHBIX
HUTOTOBBLIX aTTeCTalui, HCCIIeIOBaHUM,
Ymeem: cocrapnars cxems! s
MPOBEACHAS JKCIIEPHAMEHTANBHBIX
HCCIIEI0BaHU,
Baaodeem: HaBbIKaMH BBITIOIHEHHs
H3MepeHni, o6paboTKN AaHHBIX
HU3MEPUTENBLHBIX HaOI0IeHHIA,
HOJTYYeHHIA PE3YJILTATOR
M3MEPEHUH 1 OLIEHKH
MOrPEUIHOCTE .
4. OPbEM U CTPYKTYPA JUCIUIIJINHBI
Obmast TpynoEMKOCTb IUCIIUILIMHEL COCTABISET 12 3a9ETHEIX exuHu (4324aca).
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IMEXAHHWKA 1
| | KuHeMaTHKka IOCTYNATENBHOIG JBUKESHIA 1 1 2 6
2 |KnHeMaTHKa BpalaTebHOro ABMKCHHAS (2 2 2 4 6




3 |/luHamMMKa OCTYMATENBHOTO JBIKCHHSA 1 3 2 6 !
4 | /lnHaMHKa BPAINATEILHOTO ABMKEHHUS 1 |4 2 2 4 6 -l
5 | OcHOBHO!1 3aKOH IMHAMUKH Bpamareapaoro |1 |5 2 6
OBYDKEHUS
6 | 3aKoH coXpaHeHHs UMITYJICa K MOMEHTA 1 |6 2 2 4 16 PelTuHr-KOHTpONB Nel
HMITYJIbCA
7 |3akoH coXpaHeHHs 1 |7 2 6
3HEpPrun
8 | DneMeHTHI MeXaHVKH KUIKOCTEN M Ira3oB I |8 2 2 4 |6
9 | OmeMeHTH cHIeLUABHOM TEOPUH 1 |9 2 6
OTHOCHTEJILHOCTH
II OCHOBBI MOJIEKVJISIPHOU ®U3UKU |1
U TEPMOJUHAMUKH
10 | Monexy sIpHO-KHHe THYECKAs TEOPHS T'a30B l 10 2 2 4 4
11 | OneMeHTHI KITacCHYeCKOM CTaTHCTHKH 1 11 2 4 PefiTunr-xoHTpons Ne2
12 |PeanbHble rassl 1 12 2 2 4 |4
13 | CpoticTBa XuaKOCTEM l 13 2 4
14 | CpotitcTsa TBEpABIX TEN 1 14 2 2 4 |4
15 | ®a3oBble paBHOBecHs B Ha30BbIe MEPEXOIBI 1 15 2 4 i
16 | OneMeHTHI GU3NUECKOM KMHETHKH 1 16 2 2 4 |4
17 |TlepBoe Hauan0 TEPMOAUHAMHUKH 1 17 2 4 PeliTuHr-kOHTpONE Ne3
18 | BTopoe Hauano TepMOIMHAMHAKH 1 |18 2 2 4 4
Beero 3a 1 cemecrp 1-18| 36 | 18 | 36 |90 |dksamen(36) T4
III SJIEKTPUYECTBO 1 MATHETHU3M 2
1 | OneMeHTEI TeOPUH TOJIA 2 |1 2 6
2 |HampsxeHHOCTb SJIEKTPOCTATHYECKOTO TIONA B |2 |2 2 2 2 6
BaKyyMe
3 |IloTeHUHAN 3IEKTPOCTATHYECKOTO IO 2 13 2 6
4 | JU3NEKTPHUKH B 3JIEKTPHIECKOM HOJIe 2 |4 2 2 2 6
5 | IIpOBONHMKH B 3JIEKTPHYECKOM MOJIE 2 |5 2 6
6 | [TocTOSHHBIN 3MEKTPHIECKHH TOK 2 |6 2 2 2 6 Pe#itunr-kouTpOIL Nl
7 | OnexTpodusndeckue UCCaea0BaAHMSA 2 (2 2 6
8 |MarHuTHO® MONIe B BAaKyyMe 2 |8 2 2 2 6
9 |MarHuTtHOE I10JI€ B BELIECTRE 2 |9 2 6
10 | SnexTpoMarHUTHAS MHILY KIS 2 |10 2 2 2 6 B
11 | Ismwxenue 3apsKeHHON 9aCTHLIEI B 2 |11 2 6 Peiitnar-konTpOap Ne2
MarHHTHBIX ¥ SJIEKTPHYECKUX MOJIAX
IV KOJIEFAHV A U BOJIHBI 2
12 | Mexanudeckue KoieGaHusd ¥ BOJHEI 2 |12 2 2 2 |6
13 | OnexTpoMarnutHbIe KoJIeGaHN 2 |13 6
14 | YpaBreHna MaxcBeiuia, 9/leKTpOMareMTHele |2 | 14 2 6
BOJIHBI
V ONTHKA 2 o
15 |T'eoMeTpuueckas onruka 2 |15 2 2
16 |HuTepdepenius ceeta 2 |16 2 2




17 | Andpakmus ceeTa 2 |17 2 2 2 |6

18 |Ionapusanus cBeTa, AUCTIEPCHA CBETA 2 |18 2 6 Pefitunr-xonTposs Ne3
Bcero 3a 2 cemectp - |- 36 18 18 (108 |Ix3ameHn(36)
Haymune B anenuninae KIVKP - - - - - - -

Hroro no aucuunanxe - - 72 36 54 (198 |Ixzamen(72)

Conepmaﬂne JIEKIHOHHbIX 3aHATHH 110 AUCIHIJINHE

Pasnen I. Mexanuka

Tema 1. KnHemaTyka HOCTYNATENLHOTO IBWKEHHUS

Beepenune. Ilpeamer ¢Qusuku. MeTombl (PU3MUYECKOro MCCIEOBAHUS: OIBIT, TUIOTE3A,
SKCIEPUMEHT, Teopus. Baxuelilne stanbl uctopuu (Qusvkd., Ponb GU3MKM B Pa3sBUTHH TEXHHKH W
BIMSHUE TEXHUKH Ha pasBUTHe (QU3uMKH. Ponb Qu3nKH B CTAHOBIGHMH WHXKeHepa. CBA3b (QUINKM ¢
APYTMMH HayKaMH. Y CIIeXH COBPEMEHHOM (HU3UKH.

Hexoropere cBeneHus us matemaTuky. Pois maTeMatdku B w3ydenuu dbusuxu. OyHKIME M UX-
npousBoaHble. MHTerppoBanye. O cMbicie MPOM3BOAHOM W MHTErpala B NPUIOKEHHH K (U3HHECKIM .
3a/a4aM. OJIeMEHTHl BEKTODHOH anreGphl: ONpeIeNeHHe BEKTOPA, CNOKEHHE BEKTOPOB, YMHOKEHHE
BEKTOPOB, MupdepeHnpoBanyie BEKTOPHEIX BemuunH. JuddepeHmansusie ypaBHeHH, DieMEHTapHEIE
CBENICHHUA U3 TEOPHH BEPOSTHOCTH.

Kunematnka kak pasgen MexaHukn. MexaHuueckoe NBWXKeEHME KaK mpocTeifiuas bopma
ABWKEHUA MaTepud. Matepuanbhas Touka (dactuua). Cucrema orcuera. MHepUHaibHEIE CHCTEMBI
orcyera. Pamumyc-sekrop. Ilpwnumun ortnocuTensHoctd [amunes, TpaeKTopus. IocrynarensHoe
JBIKEHHE TBEPAOTO TENA.

Tema 2. KuHemaTuka BpanarenbHOro JBIKEHHUS

Panuyc xpuBusHBI TpaekTopun. JlMHelHas CKOPOCTh M JIMHEHHOE yckopenue. TaHreHIMaNbHOE |
HOpMalbHOe YCKOpeHHs. CBA3b MKy JIHHSHHBIMHU M YIJIOBEIMA KUHEMATHYECKAMH BETAUMHAMH,

Tema 3. JluHaMuKa 0OCTYNATENILHOTO IBIKECHUS

Hunamuka Kak pasnen MexaHuku. [lepsriii 3axoH Hbl0TOHA M MOHSATHE HHEPLUAIBHON CHCTEMBI
orcyera. Bropoit 3akoH HpIOTOHA M TIOHATHE CHIIBI, MACCHI M UMITYJIbCA. Y PABHEHHE JBHIKEHHS. Tpernu#
3aKkoH HbIoTOHa W npefens! ero HpUMeHHMOCTH. HerHepupabHble CHCTEMBI OTCHETa. AGCOMIOTHBIE 1
OTHOCHTE/IBHBIC CKOPOCTE M yckopeHue. Cuibl uuepunu. IlenTpoGexxHas cuna. Cuna Kopuonuca.
Crcrema MaTepuabHBIX Todek. LleHTp HHepimm (neHTp Macc). TeopeMa o ABHKeHHH LEHTpa HHEpPIIVH,

Tema 4. JTuHaMuKa BpaIaTeIbHOT0 JBHKCHUS

Honstre aGcomotroro Teepaoro Tena. Moment cumbl, MoMeHT uMmyibca. MomeHT HUHEpLWH,
Teopema IlIteiinepa. Y paBHeHHe MOMEHTOB (CBS3b MOMEHTA HMITYJIBCA C MOMEHTOM CHIIBI).

Tema 5 .OcHOBHOIf 3aKOH IMHAMMKY BPAIIATEILHOTO IBKCHUS

VpaBHEHHe BPAIATEIBHOTO [IBWKEHHS TBEPAOTO TeJlda OTHOCHUTEIHHO HEMONBIKHOH  OCH.
KuneTHueckas 3Hepris BpaIaromerocs TBepaoro Tena. I'mpockonuyeckwuii addexr. CBoGoguble ocH.

Tema 6. 3akOHBI COXpaHeHWs UMITYIbca U MOMEHTA UMITYJ1bCa

SHAaYCHUE M CONCPXKAHME 3aKOHOB COXPAHGHHS B MEXAHHKe. 3aKOH COXPAHEHHS HMITyJbea.
OmHopoapnocTs mpocTpaHcTBa. PeakTHBHOE ABHKEHMe. 3aKOH COXDAaHEHMS MOMEHTA UMITYJTbCA:
H3otponus npocTpaHcTsa.

ey

Tema 7. 3aKOH cOXpaHEHHUs SHEPTHU

Pa6ora, smeprus, MorgHocTh. CBA3E MEXAY HOTEHLHMAIBHOM SHepruedt u cwioit. Ilonarue
Cui10Boro nojid. KoHcepBaTHBHbIE H HEKOHCEPBATHBHEIE CHJIBL. 3aKOH COXPAHEHHS SHEPriU B MEXAHHKE.
Onuopoanocts BpeMeHH. KoHcepBaTHBHAsS U AUCCUIIATHBHAS CUCTEMEL.

Tema 8. DneMeHTEI MeXaHHKM KUAKOCTEH 1 Ta30B

OGmue cBolicTBa XKUAKOCTEH U ra30B. YPaBHEHHE ABHKEHHS B dopme Diinepa. Ione ckopocrei,
NMMHUH ¥ TPYOku ToKa. YpaBHEHHE HepaspbIBHOCTH. YpaBHEHHe bepuymm. Cuctema ypaBHeuwuii
rasofiuHamMuki. Bsiskoctb. Teuenwe BsskoM sxupkoctu. @opmyna Ilyaseitis. JlamuHapHbIit M




TypOYNeHTHbIA pexumbl Tedenus. Llupkymaums ckopoctd. [loTeHuManbHOe M BHXPEBOE ABHIKEHHS.
HBusxenue Ten B XKUAKOCTSX U razax. Teopema XKykorckoro.

Tema 9. OneMeHTE! cielHAIBHON TEOPUH OTHOCUTENEHOCTH

Hpuniun otHocuTensHocTH DHHITelHA. POtk ckopocTH cBeTa, ITocTyat noctosHeTBa CKOPOCTH
cseta. IlpeoOpasopanus JlopeHma. JIopeHieBO CcoKpallleHHEe UIMHBI H  3aMe/JICHHE BpPEMEHHU.
Penstuuctckuét  uMrysnbc. BzamMocBsse Macchl M oHepruu. JledekT Mace. OHeprus CBS3H.
CooTHoLIEeHHEe METY TIONHOM SHEPrUeil W MMITYJIECOM YacTHUIIBL. I'paHHIA IPUMEHUMOCTH KIaCCHYeCKOM
(HBIOTOHOBCKO#) MEXaHHKH.

Pasnen I . OcHoBbI MoOJIeKYIAPHON GHIHKH M TePMOIMHAMAKH

Tema 1. MoneKynapHO-KMHETHYECKAS TEOPHS Ta30B

OCHOBHBIE ~ TONIOXKEHHMSA — MOJICKY/IIPHO-KHHETUYECKOM TEOPHH  BEIIeCTEa. Mukpo- wu
MaKpOCOCTOAHMS cHCTeMbl. Makpockornuyeckue napameTpsl. IIoHaTHe nueansHOro raza. MonekynapHo-
KUHETHIECKOE TOJKOBAHHE TeMIepaTypsl. Yueno creneHel cBoOOAB! MoyeKy/bl. BHyTpenusas sHeprus
HACATBHOr0 rasza. 3akOH pPaBHOPACTIPE/IENICHHS SHePIUU TI0 CTENEHAM cBo6obL. JaBenue rasa ¢ TOUYKM
3PEHUA  MOJIEKYJIIPHO-KMHETHYeCKOW TeopuH. OCHOBHOE ypaBHEHHE MOJIEKYNIAPHO — KUHETHYECKON
TEOPHH. YpaBHEHHE COCTOAHMS HeaTBHOTO rasa (ypapsenue Knaneiipona — Menneneepa) .

Tema 2. DreMeHTBI KIIACCHYECKON CTATHCTHKH

JvHaMuYeckre M CTaTHCTHYECKHME 3aKOHOMEPHOCTH B (H3HKke. CTaTHCTHUECKHH METOf
uccneioBanus cucteM. DasoBoe npocTpaHcTBo, hazopas Touka, (azosast suekika. [lonsaTre o PyHKIMM
pacnipesienenns. CTaTucTidecKoe yepenterue. Pacnpenenenne Makcsesuia (pacnpesienieHie MOEKYIT 110
abCOMIOTHBIM  3Ha9eHHsM CcKkopocTH). CpelHHe CKOpOCTH Monekyn. Bapomerpudeckas dhopmyna.,
Pacnpenenenve Bonmbimana. Pacnipenenenne Makcgesta — Bonsumana.

Tema 3. PeanbHble Tasel

Criibl MEXMONEKYIAPHOrO B3aUMOACHCTBHA B rasax. YpaBHEHME Ban-ngep-Baanbsca. Uzorepmel
peanbHoro rasa. MeracraGumiubHble  cocTosHms. Kputmueckoe cocTosHWe. BHyTpeHHss sHeprus
peanbHoOro rasa. dpdexr [Hoyns — TomcoHa. CoXiKeHUE ra30B U HOTYUEHHE HI3KHIX TeMIepaTyp.

Tema 4. CpoticTra sxuzkocreit

XapakTepuCTHKA  KHAKOIO  COCTOAHMS. (CTpoeHHe O KMAKOCTeH.,  Bikumii HOPAIOK.
HosepxHocTHoe HaTsbikeHue. CHIBL, BOBHHKAIOIME HA KPUBOM MOBEPXHOCTH IKHOKOCTH. ®opmyna
Jlarwtaca. Yenosus paBHOBECHs Ha rpaHuue AByx cpei. Kpaesoit yron. Cmauusanue. KanumnapHeie
SIBJICHHUS.

Tema 5. CoiicTBa TBEpABIX TEJ

AMopoHSIe 1 KpUCTaIHHeckHe Tena. Kpucraminueckas pemerka. JlambHHI MOPSIOK. VYnpyras n
mactuyeckas nepopmaumu. 3akon I'yka. Jedektsl B kpuctamiax. YKumxue kpucTaisl,

Tema 6. ®azoBble paBHOBecHS U (a30BbIE MEPEXOIBI

@aspl  BewiecTBAa. YCNOBHA paBHOBecHs (as. Mcnapenme M KoHueHcauus. IlmaBneHue u
Kpucrannusanus. Ypasnenne Knaneiipona — Knaysuyca. ®asosas auarpamma (IuarpamMMa cOCTOSHHS).
Tpoitnas Touka.

Tema 7. DneMeHTH U3HYECKON KUHETHKH

IlonsTie CTONKHOBEHMS. VIpyroe M Heylnpyroe CTOJIKHOBEHHs. IIpHIenbHOE paccTosHue,
Paccesnue yactnu, Cpenss amuHa cBOGOAHOrO npofera. IIpMHIMI AETANTLHOTO PABHOBECHS. :

Housatne o ¢msmueckoit kunernxe. HepaBHoBecHble cucTeMbl. Bpems pemaxcauyu. Senenus
mepeHoca. Huddysus. Kosddummenr  mubdysum. TennonpoBogHOCTS. Kosdduuuesr
TETUIONPOBOAHOCTH. BsiskocTe (BHyTpenHee Tpenue). Koodduument paskocrw. JuHammdeckas u
KMHEMATH4YecKas BA3KOCTh.

Tema 8. IlepBoe HavaIO TEPMOTUHAMUKH

CratucTvueckuii M TePMOJMHAMHYECKMH  MeTombl.  TepMOAUHAMHMYECKAs  CHCTEMA.
TepmomuHamuyeckuii nporecc. OCHOBHBIE TEPMOAMHAMHMYECKHE TIOHATHA: BHYTPEHHSS 9Heprus, padora,
Temwiota. DOPMYIMPOBKA IEPBOrO  Havyala TePMOAVHAMHKHM. VYpaBHEHHE [epBOrO  Hauasd
TEPMOIMHAMUKH. Temmo&MkocTh. 3aBUCHMOCTD TEIUIOEMKOCTH HAEANIBHOTO raza OT BHJAA IMPOLECCd:
®opmyna Maitepa. PaGota, coBepinaeMas razoM mpu u3omporneccax. DHTANBIHA (TEILIoBas byHKIMA).
Annabatnueckuit mponecc. Tero8MKOCTb TBEPABIX Tell.

Tema 9. Bropoe Hauano TepMoAMHAMUKA

PaBHOBECHBIC ¥ HEPABHOBECHBIE COCTOAHMS cucTeMbl, OGpaTUMEBIE M HeOGPATHMbIE MPOLECCH,
Kpyrogoit npouecc (1), @opMyIMPOBKH BTOPOro HAYANA TEPMOLMHAMUKH. Luxn Kapro u ero KIIJT
Ut UAeanbHOrO rasa. TemwioBble ABUTaTENd H XOJOAUNbHBIE MAITHHBI, MakcHMaTbHBIH KIIJI TenmoBorod




apuratens. OHTponus. CTATHCTHYECKHUE BeC (TEpPMOJMHAMHYECKas BEPOATHOCTB). 3aKOH BO3PACTAHHS
SHTPOIHH. CTATUCTHIECKOE TOJIKOBAHIE BTOPOTO HAYa/la TEPMOAMHAMHKH.

Paznen I11. DaekTpuuecTBO 1 MArHeTHIM

Tema 1. DeMeHTHI TeOpUH MO

CkaJispHble U BEKTOPHbIE 101 B dusmke. I'pagyeHT cKalspHOro noss. JIMBepreHIus BeKTOPHOIO
nons. Porop BekropHoro moms. Onepatop I'ammibstona (omeparop «mabna»). Omepartop Jlammaca
(«nannacuany). HekoTopbie HHTerpaibHEIE TEOPEMBI.

Tema 2. HanpssxeHHOCTD SIEKTPHUYECKOTrO HOJis B BAKYYME

unekrpudeckri 3apsa. CoXpaHeHMe M WHBAaPHAHTHOCTH 3apsfia. JIMCKPETHOCTb 3apsija. 3aKkoH
Kynona. Tlonatuie snekTpocTaTHdeckoro mojisi. CHoBBIE JMHHM (JTMHUU HanpskeHHocTH). [TpuHuun
CYIEPIO3ULMU DIEKTPOCTaTHIeCKHMX monei. [lotok BekTopa Hampsbkennocri. Teopema Taycca mmi
SJIEKTPOCTATHYCCKOrO TI0JI B BaKyyMe W e cBs3b ¢ 3akoHOM Kynona. luddepenunansuas popma
Teopemsl ['aycca. IIpumenenne Teopemsl I'ayccea s pacuera noseit.

Tema 3. TloTeHIHAN 3IEKTPOCTATHYECKOTO OISt

PaGora cun anexkrpoctatiueckoro mons. L{MpKynaius HampsyKEHHOCTH 3MEKTPOCTATHYECKOTO
nons. PoTOp HANpSDKEHHOCTH OJEKTPOCTATHYECKOTO Mons. IloTeHIManbHOCTH (KOHCEPBATHBHOCTS)
3IEKTpoCTaTHieckoro moys. I[loTenuman. Pasnocts mnorteHimanoB. CBS3e MeXAy IOTEHIHAIOM M
HanpsOKEHHOCTBIO  9JEKTPOCTATHHMECKOTO Ions. YpaBHenwe Jlammaca. DJeKTpHUECKHl  AMIIOND.
NEKTPUIECKHA MOMEHT JUNONA (MUIONBHBIN MOMeHT). TTOTEHIMAT M HANPSKEHHOCT MOMS UIIONS.
Mowment cun, meHcTByrommit Ha MMNOTE BO BHEWIHEM OJIEKTPUYECKOM IMOje. DHEPrUs AMMONA B
SJIEKTPUYECKOM IIOJIE.

Tema 4. JIuoneKTPUKH B SJIEKTPUYECKOM I10JI¢

CpoGoaHble N CBA3aHHEIE 3apAfEl B BellecTBe. CTOpOHHME 3apsiibl. IIoNspHBIE K HeHoJIApHbIE
MosteKynbl.  Tumbl musnexTpukoB. HMoHHAA, 57eKTPOHHAS W OPHUEHTAIHOHHAS  IIOJIAPU3ALMK.
Hosnspusyemocts Monexyse!. ITonspi3oBaHHOCTS (BEKTOp MONAPH3ALIAK). OxHOpOMHAS U HEOAHOPOIHAS
nosspusayy. Cesisk TOJSPU3OBAHHOCTH C TIOBEPXHOCTHOM ILIOTHOCTBIO TIOJIAPH3AIMOHHOIO 3aps/a.
Huonextpudeckas BOCIPHAMYUBOCTE BEIIECTBA U €& 3aBHCHMOCTH OT Temnepatyphl. Teopema [aycca
AN SICKTPAIECKOrO MOJIA B MUIICKTPHKE. DNEKTPUYECKOE CMEUICHHE (JIeKTPUYecKas MHIYKLMS) B
AMBNEKTpUKe. JInneKTprtecKas POHHIAEMOCTD CPEibl. BBIUHCIICHNE HANPSIKEHHOCTH 3/IeKTPHYECKOTO
MOJIA B IUBIIEKTpUKE. ['paHKtIHbIe YCIOBHS 1S BEKTPHYECKOro MO Ha TPAHULE PA3eNa “IM3NeKTPUK
— OUNEKTPUK”. CerHeTOIeKTPHKH.

Tema 5. IIpOBOIHUKY B BJIEKTPHUYECKOM HOJIE

Pacnipenenenue 3apsjoB B TIPOBOMHUKE. DJIEKTPOCTATHYECKOE IOJe BHYTPH U CHapY>KH
NPOBONHKKA. I'paHWYHBIE yCNOBMS Ha TIpaHMLe “NPOBOAHUK-BAKYyM. OneKkTpuuecKne CBOMCTBA
IPOBOJISIIEH 000TOYKH. DeKTpocTaTHyecKas 3amuta. Metox usobpaskenuit. I'paHIYHbLe YCIIOBUS Ha
Tpanuie  “HPOBOJHHMK-AMINEKTPHK”.  DNEKTPOSMKOCTE  YeAMHSHHOTO  MpOBOJHMKA,  CHCTEMAI
NPOBOJHUKOB M KOHZEHCATOpA. ONEKTPUYCCKas DHEPrHs CHMCTEMBI TOYEUHBIX 3apsAmoB. JHeprus
3apsSHKCHHOTrO MPOBOJHMKA, CHUCTEMBI IIPOBOJHUKOB M KOHZIEHCATOpA., DHEPrHs 3JIEKTPOCTATHYECKOI'G
nong. O6BEMHas INIOTHOCTE SHEPTUM BIIEKTPOCTATHIECKOTO TIOJIS.

Tema 6. ITOCTOSHHEIN daeKTPUIECKHHE TOK

XapakTepuCTHKH  3JEKTPOCTATHYECKOr0 TOKA: [UIOTHOCTE TOKA, CWIA ToKa. YC/IOBHGS
CYLIECTBOBAHMA OJIEKTPUYECKOro Toka. CTOpOHHME CMABL PasHOCTE HOTeHIMAnoB, HampsKeHHe,
anextpoaswiymas cuia (3/IC). Kiaccuyeckas 3eKTpoHHAs TEOPUs 31EKTPONPOBOJUMOCTH METAIIIOR,
3akonsl Oma u Jhxoyns-Jlenna B auddepenumansioit dopme. 3akomsr Oma u Jxoyns-Jlenua B
VHTerpalbHOi ¢opme. 3akon Oma J1d HEODHOPOHHOTO ywacTka memu. Ilpasmia Kupxroda.
Henocratounocts kiraccideckoif sneKTpOHHOM TEOPUH 31EKTPONPOBOAUMOCTH. H

Tema 7. DnexTpoduznyeckue uccienoBaHus :

OJNEKTPOMArHUTHOE Nojte 3eMITM. JJIeKTPHYeCKHii TOK B BaKyyMe. DIIeKTPOHHAS IMHCCHS. PaGotd
BBIXO/IA BJIEKTPOHOB H3 METaJlla. DJIEKTPUYECKHi ToK B rase. IIpoliecchl HOHM3AIME H PeKOMGHHALHIL
HecamocToaTensHbl ra3oBbii paspsan. CaMOCTOSTENbHbIH ra3oBbli paspaa. Bunsl paspsnos.Ilonsarue '6
mnasMe. CriocoGbl cosmanus miasmel. KBasuHeNTpanbHOCTL IUIA3Mbl. DJIEKTPOIPOBOHOCTD TIA3MBI,
HeGaepckuit pamuyc (neGaeBekas JyMHA) SKpaBHpORaHMs, [1a3MeHHas 4acToTa. Huskoremmeparypnas
IuiasMa M ee NpuMeHeHHe. BeicokoTemneparypras mnasMa. IIpo6iieMa OCyIIeCTBIEHHS YHIPaBISeMOro
TEPMOALEPHOTO CHHTE3A.

Tema 8. MarnuTHOe mosie B BaKyyme

3akoH Amnepa. MarnurHas wHaykups. 3akon buo — Capapa (3akon Buo — Cagapa — Jlarmaca):
Ilonsatne marnuTHOro noss. [IpUHUMN CYNEpIO3HINM MAarHMTHBIX monel. Cuia Jlopenua u cund
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Awmnepa. BuTok ¢ TOKOM B MarHMUTHOM mone. MarHUTHBIH MOMEHT. MoMeHT cui, JeHCTBYIOIMI Ha
pamKy ¢ TOKOM BO BHELIHEM MArHUTHOM Iosie. MarHWTHOE 1one MpsAMOIMHEHHOTO W KPYrOBOTO TOKOB.
Llupkysisinus BeKTOpa MarHUTHOM HHIYKLMH. 3aKOH IOJHOTO TOKA (TeopeMa O HEpKYJIALIH HHIYKLHH
MArHUTHOrO MoJisA) B Bakyyme, IIpuMeHeHHe 3aKOHA MOJHOTO TOKA /Ui PacyeTa MArHHUTHBIX TOJIEH,
MarnutHOe T0J1e JYTMHHOTO COEHOWAA U TOpomMAa. MarHuTHOe B3aMMOZEHCTBIE TOKOB, EAHHMIA CHITbI
TOKa — ammep. BuxpeBoe monme aBmxymierocs sapafa. VHBapHaHTHOCTb 3IEKTPHUECKOTO 3apsa.
MaruuTHOe MoNe KaK peITHBUCTCKHA 3D deKT.

Tema 9. MarnuTHOe HoJie B BellecTBe .

HoHndTHe MarHMTHOrO MoOMeHTa artoMa. MHKPO- M MAKpOTOKH. MONEKyIIpHbIE TOKH.
HamarnudeHHOCTh (BEKTOp HAMAarHWYMBAHWA). MarHMTHAS BOCHPHMMYMBOCTb BELIECTBA M 68
3aBHCHMOCTb OT TEMIEPAaTypbl. 3aKOH IONHOTO TOKA (TeopeMa O LMPKY/IAUMH HAMPIKSHHOCTH
MarHuTHOTO 1II0JIA) B BellecTBe. HampskEHHOCTH MATHUTHOIO MMOJS B BeliecTse. MaruutHas
NPOHMLIAEMOCTE Cpefibl. IHAyKUKsS MarHUTHOrO MOJA B BelecTse. | paHHYHbIE yCIO0BHS AT MATHUTHOTO
nons Ha TpaHulle pasaena JAByX cpen. Tumel Marnmerukos. Touka Kropu. Jlomensl. Kpupas
HAMarHUYMBaHHI. .

Tema 10. DneKTpoMarHUTHAsS HHAYKUKS ,)

Onerr @apazes. Maruutabiit motok. DJC unaykuun. OCHOBHOM 3aKOH 3ITEKTPOMArHUTHOM
MHAYKIMK (3ak0H ®apages). BEIBOI OCHOBHOTO 3dKOHA OIEKTPOMATHHTHON HHAYKIMH M3 3aKoHa
COXpaHEHUs SHEPrMH, a TakKe Ha OCHOBE INIEKTPOHHOH Teopuu. Ilpaswio Jlenua (3akon JIERnE).
Aenenne camoungykuuy. MHAyKTHBHOCTS, MHAYKTHBHOCTS MITHHHOTO coneHomna. TOKM 3aMBIKAHMI 1
pasMbIKaHus UemH. SIBjIeHUe B3aWMHON MHAyKIMM. B3anMHas WHIYKTHBHOCT. DHEPrHS MArHHUTHOTO
nosia. O6BEMHAS IIIOTHOCTH SHEPTUH MArHUTHOTO MOJIA.

Tema 11. JIsibkenye 3apsHKEHHON YACTHIIbI B 3IGKTPUYECKOM M MATHHTHOM TIOJISIX

JBIDKEeHME 3apSDKEHHOM YaCTHIBI B 9JIEKTPHYECKOM M MATHUTHOM monsx. [loHsTae 06 EKTPOHHOU
onrreke. Dddexr Xomna. Yekopurenm 3apshkeHHBIX YaACTHIIL

Paznen IV, KosieGanus ¥ BoJIHLI

Tema 1. Mexanuyeckue kone6aHus ¥ BOIHBI

CeoGomnele (coOCTBeHHbIE) M BBIHYKAEHHble KojieGauus. Ilomstue o6 aBTOKOJIEOAHMSX,
Auddepennpansioe ypaBHeHHE TrapMOHMYECKHX KoNe(aHuii M ero pelieHue. XapakTepucTUKY
FApMOHHYECKHX ~KoneOaruil, [loHATHE O TapMOHMYECKOM M  AHrapMOHMYECKOM OCHMIIIATOPE.
H3oxporHOCTE KOne6aHuii. DHeprus rapMoHMUecKux koneGanuit, CloxkeHHe ONHHAKOBO HaIpaBIeHHbIX
(CKaJIAPHBIX) rapMOHMYECKHX KoNleGaHui. MeTon BekTopHOM auarpammbl. Buerus, CloseHne B3anmiio
NEPHEHANKYIAPHBIX (BEKTOPHBIX) rapMOHMYECKHX KoseGanuil. Ddurypsr JInccaxy. TuddeperumnansHoé
YPaBHEHHE 3aTyXalOlMX KoneGaHuii W ero peineHwe. Amepuojauueckuii npouecc. Yacrora ' 1
xoap¢uupent satyxanus. JlorapupMudeckuii NeKpeMeHT 3aTyXaHHs U NoGPOTHOCTE KoyeGaTenbHoM
cucremsl. JluddepeHumantioe ypaBHeHHE BEIHYKACHHBIX KONEGAHHM M €ro pelIeHHe. Amnnutyna u
(aza pu BBIHYKICHHBIX MeXaHMYECKHX KoneGaHusx. Mexanudeckuit pe3oHaHc. Pe30HaHCHBIE KPHBEIE.
CooTHowerne Mexly $a3aMH BRIHYKIAIOWIEH CHITBL U CKOPOCTH MPH MEXaHHIECKOM pezoHance. CriekTp
KoneGauuii, nowaTue o pasnoxkeHnn Oypbe. MexaHU3M 0OGPA3OBAHUA MEXAHMUECKHX BOJH B ynpyro#
cpene. IlpononbHble M monepeunsie BONMHBL BoHOBoe ypaBHeHHMe M ero pereHue. lapMonnyeckue
BOJHBI M WX XapaKTePUCTHKM. YAapHble BOJHEL [IpMHUMN CynmeprnosWuMd BOJH M TpaHHLA €10
NpUMEHUMOCTH. Da30Bas CKOPOCTb M JMCHEPCHA BOMTH. BONHOBOM MakeT M rpynmoBas Ckopocis.
Honstre o xorepentHocTd. MHTepdeperiu Bond. Crosdue BONHEL JddexT HJonnepa ans 3ByKoBEix
BOJIH. YJIbTpa- ¥ HHPPa3BYKH., :

Tema 2. OnexTpoMarHuTHBIE KOJNCOAHU 1 BOJIHbI e

Muddepenumancioe ypaBHeHMe KoyneGaHHMil B KoneGaTeNbHOM KOHTYpe M €ro peleHué,
Huddepennmansroe ypasBHeHe 3aTYXaIOMUX 31EKTPOMATHUTHBIX KONEGAHUH 1 €ro pewuenue. YactoTa u
KO3(QUIMEHT 3aTyXaHHs BIEKTPOMATHUTHOTO KoneGanus. JlorapudMudeckuii [eKkpeMeHT 3aTyXaHus U
AOGPOTHOCT KOHTYpa. Juddepenimanstoe ypaBHeHre BHHYKACHHBIX SIEKTPOMATHUTHBIX KOJIeGaHMii
M €TO pellleHue. AMIUIATYaa U ($a3a OpH BBIHYXKAEHHBIX 3JIEKTPOMATHUTHBIX KOIeGaHHMAX. Pe30HAHC B
KOIe0aTe/IbHOM KOHType. Pe30HaHCHBIE KPHBBIC [l HAIPSXKEHUS M CHIIBI TOKA. [lepeMeH bl TOK.

Tema 3. YpapHeHus MakcBeuia, 51eKTPOMArHUTHBIE BOJIHEI

®apageeBckas ¥ MaKCBEIJIOBCKAS TPAKTOBKH SBIEHWS 3NEKTPOMATHMTHOM MHmykumu. Tok
CMeIIleHUs. DNeKTpOMarHuTHoe mosie. CucTeMa ypasHeHud Maxkceenna. BomHOROe ypaBHeHue fjia
SIICKTPOMATHUTHOTO TOJIA K ero peuieHde. CKOPOCTh PacHpOCTPAHEHHs 3JI€KTPOMATHHTHBIX BOJH B
cpenax. OCHOBHbIE CBOHCTBA  DNEKTPOMATHHMTHBIX BOJH. Bekrop IloiHThHra. Wmnynsbe
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SNIEKTPOMArHUTHOro mojs. Wsnmyuenue pgunona. Juarpamma HampasneHHoctd. Dddext Jlommepa . mig
3JIEKTPOMArHUTHEIX BOJIH. [Ikaa 35eKkTpOMarHUTHEIX BOJIH.

Paspnen V. Onrnka

Tema 1. 'eomeTpudeckas onTuka

OnexTpoMarHuTHas mpupoja csera. IIpuHumn [Hoiirenca. 3aKoHBI OTpaXeHHs W MIPeIOMIIHUH,
AGCOMIOTHBIH ¥ OTHOCHTeNBHBIA TOKa3aTend NpeloMIeHMA. [IONHOe BHYTpeHHee OTpaKeHHE.
CeeroBozbl. ['eoMeTpHdeckas onTuKa Kak TNpedeNbHBIA CIyuail BOJHOBOM ONTHKM. OMNTHUECKHE
HHCTPYMEHTHI.

Tema 2. UnTepdepennus ceera

MoHoxpoMaTieckne ¥ HEMOHOXPOMATHUECKME BOJNHBI.  IIDMHIAN  CYNeprosMLWH U
VHTCHCHBHOCT IPH CJIOXCHHU CBETOBBIX BOJNH. BpeMeHHAS KOrepeHTHOCTh. Bpems u mnuHa
KorepeHTHOCTH. IIpocTpaHCTBEHHAS KOTepeRTHOCTS. Pajyc KorepentHOCTH. ONTHYECKAS IIMHA ITYTH.
Ormrrirdeckas pasHocTh Xozia, Pacuer MHTEp(hEPEeHIMOHHON KAPTHHEI OT JIBYX KOTEPEHTHBIX HCTOMHHKOB,
omock! paBHO# TOMIMHEI B PABHOTO HaKIOHA. MHoromydesas uHTepdepenmus. Crocobsr IOy YeHHH
KOrepeHTHBIX JTyuelt, MaTepdepomeTpsl.

Tema 3. Judpakius ceera

HpuHuun Trolirenca — ®peresnst. Merox 30 @penens. [pamonuneiinoe PacIpoCTpaHeHUE CBETA!
Mudpaxuns @penens. Judpaxims OpeHenst oT Kpyraoro OTBEPCTHS U Kpyrnoro gucka. JJudpakuus
OpeHenst or kpas mnomymiockoctd. Crmpans Koprro. Judpakuus @paynrodepa ot GeckoHeUHO
JTHHHOM npsivo# wenu. JlndpakiMonHas pacxonuMocTb. JTudpakums oT ogHOMEepHOM JMGpaKIMOHHOM
peweTky. Paspelnatommas criocoGHOCTE ONTHYECKIX HHCTPyMeHTOB. [IonsTre o ronorpaduu.

Tema 4. ITonspusanus cBeTa U UCIIEPCUS CBETa

EcTecTBeHHBI M mONMApH30BaHHBIN CcBeT. CTeneHb MOMAPU3ALMM. [Monsapusauus ceera mpu
TPEJIOMNCHMM M OTpakeHHH. 3akoH bproctepa. IlomsApusalius NpH JBOAHOM JTydenpenoMIIEHUH
OO6bIkHOBEHHBIH M HEOOBIKHOBEHHBIH Jyud. OnTHueckas och kpuctaia. [omapouasr ‘i
NONApH3aUMOHHble NpH3MEL. [lomsipusatopel M anamu3aTopsl. 3akoH Mamoca. IlomyBonHOBEE W
HCTBEPTHBOJIHOBBIE IUIACTHHKH. JICKYCCTBEHHAsd ONTHYeCKas aHM30Tponus. ONTHYecKas aKTUBHOCTH
BemecTea. Dpdexr Dapanes. 3aTpyNHEHIA B 3IEKTPOMATHUTHON Teopru Makceesa. Hopmansnas u
aHOMaJIbHAA [UCTepCHH. MeToasl HaGmosienus aucnepcun. IlpmsmaTtvyeckuil M JHGpPaKLHOHHBIN
CHCKTPBL. DJIEKTPOHHAS TEOpHs QUCHEpCHMM cBeTa. llormomenue csera. 3akoH byrepa. Llgera Ten u
CIIEKTPBI MOTJIOIEHHS. ‘

Conepixanye npaKTHYECKUX 3aHATHH N0 JUCHHAIIHHE
1 cemecTp

Paznen I. Mexanuka

Tema 1. Kunemamuxa nocmynamensnozo u spawamensHozo dsuicenis

IoctynarensHoe fBIKeHHE TBEPAOTO Tela. Paguyc KPHBU3HBI TpaeKTOpHH. JIMHeHHas CKOPOCThb 1
IMHEHOe ycKopeHue. TaHreHUMaNTbHOE M HOPMAIbHOE YCKOpeHHs. CBS3h MEXAY JMHEHHBIME H
YIJOBBIMH KHHEMATHYECKUMH BEIMYHHAMMH, :

Tema 2. Jlunamuxa nocmynamenvrnoz2o 08usicenys

Ypasuenne nprwxenus. Tpernit 3axon Hetotona. IlenTpoGexnas cuna. Crna Kopuonuca. Lientp
MHepLyH (UeHTp Macc). Teopema o ABHKEHNH 1IeHTpa MHEPLIUHL.

Tema 3. Jlunamuxa spawiamensrozo 0sudiceHus

Mowmenr cunel. MomeHT uMIyinbca. MOMEHT WHEpIUH. Teopema IlreitHepa. VpaBHehue
MOMEHTOB (CBSI3b MOMEHTA HMMITyJbCa C MOMEHTOM CHJBI). VpaBHEHHE BDAILIATEBHONO JRMKCHHA
TBEPAOro Tejia OTHOCHTENLHO HETOABIKHOM ocH. KuHeTHdeckas SHEPrHs BpAINAiOEroca TBEPAOTO
Tena.

Tema 4. 3axonvl coxpanenus

3aKOH COXpaHEHHMsl HMITy/bca. 3aKOH COXPaHEHHs MOMEHTa HMIyibca.. PaGora, 3HepIus,
MOIIHOCTb. CBSI3b MEXKAY NOTEHUMATLHOM JHEprueii 1 CHIOH. 3aKOH COXpaHEHHs SHEPTHH B MEXaHHKE., '

Tema 5. Onemenmbl Mexanukuy JCUOKOCIMEI; U 24306 H

YpaBHenne pmewkenus B Qopme Oiinepa.VpasHeHHe HEPa3phIBHOCTH. Vpasneune bepuyiun.
Cucrema ypapHeHHUI ra3ouHaMuKy. J[BUKEHHE TeJT B )KHAKOCTAX M ra3ax. Teopema XKyxkosckoro.,

Paspen II . OcHOBRI MONEKYIAPHOI H3NKY U TEPMOHHAMAKH

Tema 1. Monexyaaprno-xunemueckas meopus 2azo8

Hucno creneHed CBOGOMBI MOJNEKYJBbl. BHYTPeHHSS SHEPIMs MACANBHOTO ra3a. 3aKoH
PaBHOPACTIPELCIICHAS SHEPTUU 1O CTENCHAM CBOGOABL. [laBNeHne ra3a ¢ TOUKH 3PEHMS MOJIEKYJIAPHO-




KUHeTuIeCKod Teopud. OCHOBHOE ypaBHEHME MONEKY/ISAPHO — KUHETHYECKOH TEOpHH. YpaBHEHM
COCTOSIHHS MAieaJIbHOTO rasa (ypaBHeHue Knaneiipona — Menpeneesa) . :

Tema 2. Dnemenmuvl KIACCUYECKOL CIMAMUCIIUKY

Pacnipenenenne Maxkcemna (pacnpeseneHre MOJEKYN MO aGCOMIOTHBIM 3HAYEHHAM CKOPOCTH).
Bapomerpuueckas gopmyna. Pacnipesenenve bonsumana. Pactipenenenne Makcsesuia — Bonpivana.

Tema 3. Peanvnvie 2asbl

Ypasrenue Ban-nep-Baansca. 3otepmbl peansHoro rasa. MetactaGuiibHbIE COCTOSHILL.

Tema 4. Ilepgoe nauano mepmoounamuxu

YpaBHeHHEe TEPBOTO Hauajla TEPMOJAUHAMMKH, TelIO§MKOCTb. 3aBHCHMOCTH TEMTOSMKOCTH
MCAIbHOTO rasa OT BHMAa mpouecca. Pabora, coBepmiaeMass razoM MpH HM3OIPOLECCAX. DHTAILIHUSA
(temtoBas QyHKIWMs). AnuabaTrueckuii mpouecc. TemmoéMKocTs TBEpABIX TEJ.

2 cemecTp

Pasnes II1. D1eKTPHYECTBO M MATHETH3IM

Tema 1. HanpsHkeHHOCTD SIEKTPHYECKOTO OIS B BAKYYMe _

Kynona. Tlotok BekTopa HampsmikeHHocTd. Teopema 'aycca I SJEKTPOCTATMYECKOTO MONS B
BaKyyme U €€ CBs3b ¢ 3akoHOM Kyiona. [IpumeneHue Teopembl [aycea mis pacdera roseii.

Tema 2. TloTeHUMAN BNIEKTPOCTATHYECKOTO TIONS , e

PaGora cun anmekTpocTaTueckoro nons. LIUpKyNAnMs HANPSYKEHHOCTH 3JIEKTPOCTATHYECKOIO
mond. CBs3b MeXly NOTEHIMAIOM M HAIPDKEHHOCTHIO 3IEKTPOCTATHYECKOrO MONA. YpaBHeHne
Jlaraca. OnexTpuyeckuii aumons. MoMeHT cuil, IeHCTRYIOMIHI Ha JUIIONb BO BHEIIHEM JJIEKTPUIECKOM
T0JIe. DHEPrus JUIOJA B JIEKTPUUECKOM MOJIE.

Tema 3. IIpOBOAHUKM B 3JIEKTPUIECKOM TIOJIE

Teopema T'aycca ams snmeKTpHYeCKOro MOIA B IMIIEKTPHKE, JIEKTPUIECKOE CMEHICHHE
(a;eKTpUYeCKas MHIyKLMs) B JMDJIEKTPUKe. JIMBNeKTpUdecKas NMPOHUIAEMOCTh CpeAbl. BrIuncienue
HAMpsDKCHHOCTH SJICKTPUYECKOro IIONIA B AHAJICKTPHKE. DJIEKTPOSMKOCTb YENMHEHHOTO MPOBOJHIUKA,
CHCTEMBI IPOBOHUKOB 1 KOHAEHCATOPA. J/EKTPHYECKAs SHEPT U CHCTEeMBI TOYEUHBIX 3apAI0B. DHEprus
SapKEHHOTO NMPOBOJHMKA, CHUCTEMBI NPOBOAHHUKOE M KOHAEHCATOPA. DHEPrUsi 3JIEKTPOCTATHHYECKOrO
o1, O6bEMHAs INTOTHOCTD SHEPTHH 3NIEKTPOCTATHYECKOTO TIOJA, =L

Tema 4. IIoCTOSHHBIH 3JIEKTPUYECKUIL TOK :

XapaKTepUCTHKU  SIEKTPOCTATHHYECKOTO TOKA: IUIOTHOCTH TOKA, CHIa TOKa. YCIIOBMe
CYWECTBOBAHUA  SJICKTPAUYECKOro Toka. CTOpOHHME CHIbl. Pa3sHOCTE IOTEHIMANOB, HATIPSKCHUE,
snekTponswkyias cwia (3/1C). 3akon OMa Uil HEOTHOPOAHOTO YYACTKA LN, IMpaBuna Kupxroda.

Tema 5. MarnutHoe moiie B BaKyyMe

3axoH Amnepa. MarautHas uHIyKuMs. 3akon Buo — Cagapa (3axon buo — Casapa — Jlannaca).
Cuna Jlopennia u cuna Amnepa. BUTOK ¢ TOKOM B MATHUTHOM moJie. MarHUTHbIH MOMEHT. MoMenT cun,
AEHCTBYIOIMI Ha PaAMKy ¢ TOKOM BO BHEIIHEM MATHHTHOM Tonie. MarHHTHOE 1oje HPSIMOIMHEHHOTO 'Y
KpYroBOro TOKOB. MarHuTHoe B3aMMO/IEHCTBHE TOKOR, i

Tema 6. DNEKTPOMATHATHAS HHAYKIIHS il

OCHOBHOM 3aKOH 3/IEKTPOMATHUTHOM HMHAYKIMH (3aKOH ®apanes). IIpaeuno Jlenua (3axoH
Jlenua). Senenme camouHmyximm. KWHAYKTHBHOCTS. HnpyxTaBHOCTE IIMHHOTO coneHomma. Tokid
3aMbIKaHUA W PasMBIKAHUs Uenu. SBneHne B3anMHOM MHAYKIMM. B3auMHas MHIYKTHBHOCTS. DHeprus
MarsuTHOTO nojis. O6BEMHAS IOTHOCTL SHEPTMH MarHUTHOTO MOJIA.

Pasnen I'V. KoJieGanusi u BoJiHbI 5

Tema 1. DrneKTpoOMarHuTHeIE KoNeGaHUsA

Hubdepennmansaoe ypaBHenne konebaHuii B KoneGaTelpHOM KOHTYPDE W €ro pelleHue.
AuddepeHnmancioe  ypaBHeHHe 3aTyXaroIIUX 5/EKTPOMATHHWTHBIX KONEGaHMH W ero peLieHue.
Anddepenumansioe ypaBHeHHE BHIHYXKASHHBIX JEKTPOMATHUTHBIX KOMeOaHHi H ero pelieHue.

Pa3znen V. Onruka
Tema 1. Iudpaxums ceeta

Onrruyeckas anmuHa mytu. Onruueckas pa3HocTs xoja. Pacuer UHTEPPEPEHLIMOHHOM KaPTHHB] OT
ABYX KOTEPEHTHBIX HMCTOYHHKOB. [IoNOCEI paBHOM TOMIMHEI M PaBHOrO HAKJIOHA. Muoromnyueas
unTepdeperunst. Jludpaxims OpeHelis OT KPYrioro OTBEpCTH 1 Kpyrioro aucka. ludpakuus Openeris
OT Kpas noJymiockocTu. Judppakims Opaynrodepa oT 6ecKOHSUHO MITUHHOM npsaMo¥t menu. Judpaki
OT OIHOMEPHOH U(PAKIHMOHHOMN PeIUETKH. =k

Tema 2. luctiepcus ceeta

3akon bprocrepa. 3akoH Mamoca. HckyccTBeHHas omTudeckas anuzotponuia. OnrTudeckas
aKTHBHOCTS BelecTBa. Jddexr Dapanes.HopmabHas M aHOMANBHAS JUCTIEPCHH. '

L)
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Conepxanue 1a60paTOPHLIX 3aHATHI 10 ANCIAIIHHE
1 cemectp

Paznen I. Mexannxka

Tema 1. Teopus norpemHocTei

JlaGoparopuas paGora Nel-0 Usyuenue Teopuu morpemHocteii. Onpenenenne o6béma LWIMHApA,

Tema 2. BpamaresnrHoe ABHKEHHE

Jla6opatopnas paGota Ne 1-5 U3yueHne [UHAMUKY BPAILATENLHOTO JBHKEHHS TBEPIOTO Teaa

Tema 3. Buns! nedopmariuit :

JlabopatopHas paGota Ne 1-9 Ompepenienue MOAyns CHBHTa METAIOB METOIOM KPYTHITEHBIX
KosnebaHuii

Pazpen I1 . OcHOBBI MOJICKY/ISPHOT QU3NKH B TePMOIMHAMUKH

Tema 1. BA3KOCTE XKTAKOCTEH

JlaGopatopHas paGota Ne 2-2 Onpepenenue ko3Q(UIMEHTa BS3KOCTH SKUAKOCTH H YHCIA
PeiiHonbaca METOIOM TAZAIOLIEr0 B KUIKOCTH IAPHKA

Tema 2. AnnabaTHueckuii mporecc

JlaGoparopnas paGota Ne 2-3 Omnpenesnienne ckopocTH 3ByKa B BO3JyXe H IOKasaTess annadarsl
BO3/TyXa METOZIOM CTOSYE BOJIHBI

Tema 3. Meton Knemana-Ilezopma

JlaboparopHas paGora Ne 2-7 Onpenenenue mokasaress aguabaTbl BO3Ayxa MeTogoM Krnemawa-
Hezopma

2 cemecTp

Paznen 11, DiaeKTpHYecTBO M MarHeTH3M

Tema 1. DnexTpocTaTHUYECKOE MOJNTE

JlaGoparopnas paGota Ne 3-1 U3yueHre 31eKTpHYecKOro mons

Tema 2. 3akonsl Kupxroda

Jla6oparopnas paGora Ne 3-3 MocToBoii MeTox HM3MepeHHi

Tema 3. 3axkonsr OmMa

JlabopatopHas paGota Ne 3-8 Usyuenue sBieaue ICKTPONIPOBOAHOCTH H OIpeIeIIeHHE YAEIbHOr0
CONPOTHBJICHUS METaJlIa

Paszgen 1V. Kosie6aunsi 1 BoJIHEI

Tema 1. Snextpudeckue KoaeGanus

JlaGopatopnas paGota Ne 4-2 VsMmepeHue MHIYKTHBHOCTH KaTyIIKX TI0 €€ aKTHMBHOMY W
PEaKTUBHOMY COIPOTHBIICHUAM

Tema 2. DnexTpoHHBIH ocwLiorpad

JlaGoparopras paGora Ne 4-4 Hccnenosanus SNIEKTPHYCCKUX KOJeOaHUH 3BYKOBOM 4acTOTHI ¢
TIOMOIIBIO 3JIEKTPOHHOTIO ocLpnorpada

Pasnen V. Ontuka

Tema 1. Unrepdepennus

JlaGoparophas paGora Ne 5-3 Onpezenenue QMHBI CBETOBOI BOJHBI ¢ TOMOIIBIO koster) HetoToHa

Tema 2. Tndpakums

JlaGoparopras pa6ora Ne 5-5 OnpezieneHue JIMHBI CBETOBOH BONHBI ¢ TIOMOIIBIO AU paKIIHOHHON
PpeLIETKH.

5. OUEHOYHBIE CPEJICTBA JJISI TEKYIETO KOHTPOJISI YCIIEBAEMOCTH,
NMPOMEXYTOYHON ATTECTAIIMM II0 MTOTAM OCBOEHHSA AUCHMILIMHBI W
YYEBHO-METOJAUYECKOE  OBECHEYEHME CAMOCTOSITEJBHOM  PABOTEBI
CTYJIEHTOB ‘

S.1. Texymmuii KOHTpPOIL yeneBaeMocTH
BOITPOCHI JAJI5I MPOBEAEHUS PEUTUHIT-KOHTPOJIS
1 cemecTp

Peiimunz-xormpons Nol

1. Mexanndeckoe nBWKeHMe Kak MpOCTeHIuas (GopMa NBIDKEHHS MaTepuu. CucTeMa OTCueTa.
Ipuniwn otHocuTebHOCTH [Nanunes. TlpeoGpasopanus Canunes. Panuyc-ekrop.

2. Marepuanenas Toyka (dactuua). TpaekTopus. Panuyc kpuBU3HBI Tpaektopuu. JluHeiinas
CKOPOCTB M JINHeHHOe yeKopenue. ITocTynaTensHoe BIKeHE TBEPIOrO Teila.
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3. TanreHumaneHOe W HOpManbHOE YCKOperms. CBA3h MeXJly /HHCHHBIMH u YTIIOBBIMH
KUHEMATHUECKUMHY BETMYHHAMH,
4. Tlepsbii 3akoH HbIOTOHA U MOHSATHE WHEPLMAHHON CHCTEMBI OTCYETA. Bropoti 3akon Hetotona
H TIOHATHE CHJIbI, MACCBI ¥ UMITyJIbCa. YpaBHeHUe NBIKeHHA. Tpetuit sakon HeioToHa W mpesens! ero
IIPHMEHUMOCTH.
5. HennepuuaibHble cHCTeMbl 0TCUETa. AGCOIIOTHBIE M OTHOCHTETBHBIE CKOPOCTH H yCKOpeHue,
Cunel uHepIHY.
6. Cucrema MatepuatbHbix Touek. LleHTp nuepumu (ueHTp Mace). TeopeMa O ABHKEHHH LIEHTpa
VHEPLHH.
7. Iloatue abcomoTHO TBEPAOro TeTa. MOMEHT HHEPIUH Teja.
8. Teopema IlIteitnepa.
9. MomeHT cuibl. MOMEHT WMMMysbca. YPABHEHME MOMEHTOB. VpaBHeHHe BpallaTeILHOT
ABIXKCHUSI TBEPAOTO TeJ1a OTHOCHTENBHO HEMOABHKHON OCH. ‘
10. T'npockommueckuit spdexr. CBoGoaHbIe OcH,
11. 3axoH coxpaHeHHs UMITyJIbCa U TpeTHil 3akoH HbloToHa.
12. 3aKkoH coXpaHeHHs MOMEHTA HMITyJIbCa. v
13. PaGoTa 1 5HEPrys B MexaHVKe. DHEPrus KMHEeTHIeCKas U OTEHIHATEHAS. o e
14. TlonsTre crtoBoro mosns. CBs3b MeyK/y MOTEHIMATBHOM SHEPrHel U CHIONA.
15. 3ak0H COXpaHeHHs MEXaHMYECKOM SHEpTHH. s
16. KoncepBaTuBHbIe 1 HeKOHCEPBATUBHEIE cHThl. KOHCePBATHBHAS U IUCCHTIATHBHAS CHCTEMBL
17. 3apaun MeXaHHUKH XXUAKOCTEH U ra3oB.
18. VpapHenue nepaspeiBHOCTH. Vpasrenue Bepaymm.
Peiimunz-xonmpons Ne2
1. Ilouatne wuneanmsHOro rasa. MoNeKy/IIPHO-KHHETHUECKOE TONKOBAHHE TEMIEPATYPHI.
Makpockomiyeckite HapaMmeTps! CHCTEME.
2. BHyTpeHHss SHEPrus uaealbHOro rasa. Uuciio cremeneit cBoGobl. 3aKoH paBHOpacpeneseHus
SHEPIHH.
3. HaBneHue rasa ¢ TOYKH 3PEHHA MOJICKY/IPHO-KUHETUYeCKOH Teopud. OCHOBHOE ypaBHEHHe
MOJIEKYJISIPHO-KHUHETHIECKOH TEOPHH. L,
4. YpaBHeHHE COCTOSHUS HACANBHOTO Ta3a (YpaBHeHHE Kianefipona — Menneneena).
5. JluHaMuYecKWe ¥ CTATHCTHYECKHE 3aKOHOMEDHOCTH B ¢usuke. CratucTHYecKuii MeTox
ucenenobanus cucreMsl. [Tonsrue o dynkimu pacnpenenerns.
6. ®azosoe npoctpancTeo. Gazosas Touka, Gasosas sueiika. CTATHCTUYECKOE YCpeIHEeHHE.
7. Pactipenenenne Makceemna. CpenHue CKOPOCTH MOMEKYIT.
8. Bapometpuueckas Gopmyina. Pacnipenenenue Bonbimana.
9. Pacnipenenenue Makcsemnna — bonpimana.
Peiimunz-xonmponn Ne3
10. Ypaenenue Ban-nep-Baansca. M3oTepMbl pearbHbIX ra3os.
11. MetacrabunbHoe cocrosuune. Kputnueckoe coctosuue.
12. BHyTpeHHss SHeprus peaJbHOTo raza.
13. XapaxTeprcTrKa XHIKOr0 COCTOSHHUS. BIKHui MOPAJOK. a IS
14. TlosepxHocTHOe HaTskeHne. CHIIBL, BO3HUKAIOIME HA KPUBOM MOBEPXHOCTH >KHIKOCTH.
®opmyna Jlanmaca. CMauMBaHHe U KaIMIIAPHBIC ABICHHUS.
15. Tlonstre cTonkHOBeHUA. YIIpyroe ¥ HEYHPYroe CTOIKHOBEHU. VAl
16. Tlpunensnoe paccrosuue. DPdeKTUBHOE CceueHHe paccesuus. CpefHss UTHHA CBOGOZHOTO
npobera.
17. OcHOBHBIE TepMOIMHAMUYECKUE TIOHSTHS: BHYTPEHHSA SHeprus, paboTa, TEIOTa. Y paBHEeHHe
MIEPBOro Hadasla TEPMOJUHAMHUKH,
18. 3aBUCHMOCTH TEIIOEMKOCTH HJIEAIBHOTO ra3a OT BUIA nponecca. Pabora, coBepiaemas razom
[IPY M30IIpoLIeccaXx.
19. Anuabatuyecknii npouece.
20. O6parumble 1 HeoGpaTHMble mpouecchl, Kpyroeoi nponecc (LUKT).
21. Iuxn Kapro u ero KITJT ans uneansHOro rasa.
22. IIpuHuMn gefcTBUS TEIUIOBOTO BUTATENS U XOJIOAWILHON MAIUHHBL.
23. OuTponus. 3aKOH BO3paCcTaHMs SHTPOIHH.
2 cemecrp

NG,

Peiimunz-xonmpony Nel
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1. 3akon Kymona. HanpskerHocts snektpocratideckoro mons. ITonstue SJIEKTPOCTATHIECKONO
nonst. ITpuHumMn Cynepno3uLHy 3/1eKTPHYECKUX NONeH.

2. Iotok HanpsbkenHocTH. Teopema I'aycca s 3MeKTPOCTATHYECKOTO MOJA B BaKyyMe.

3. Ilpumenenne Teopemsl ['aycea s pacuera moneit.

4. PaGoTa cunt aneKkTpocTaTHYecKoro moss. LJUpKyIALms HanpsHKeHHOCTH SJIEKTPOCTATUYECKOTO
OIS,

5. Ilotenuwman. PasHocTe noTeHUMAnOB. CBA3b MEXAY MOTEHLHAIOM U HATIPA’KEHHOCTBIO
3JIEKTPOCTATHUECKOTO TIOJIA,

6. CBoOO/IHEIE M CBSI3aHHBIE 3apAAbl B BellecTBe. THIILI AVNEKTPUKOB. IOHHas, 3IeKTpoHHas W
OPHEHTALIMOHHAA TIOJIAPH3ALIH.

7. DIEKTPOEMKOCTE YeTHHEHHOTO IPOBOJHUKA, CHCTEMBI TIPOBOHAKOB 1 KOHJIeHCaTopa.

8. DHeprus 3apsOKCHHBIX YeIWHEHHOTO MPOBONHHUKA, CHCTEMBI NIPOBOJTHUKOB M KOHIEHCATOpA.
OHeprus deKTpUEeckoro moss. OGbeMHast INIOTHOCTE SHEPTHH SEKTPHYEcKOro oIS,

9. XapaKTepUCTHKH 3]IEKTPHYECKOTO MOJIS U YCIIOBUS €r0 CYIIeCTBOBaHHMS. PasHOCTh MOTEHITHANIOB,
SNICKTPOABIKYLAS CHJIA, HATIPSKEHHE,

10. 3akon Ammnepa. MarHuTHas MHOyKIMA. 3akoH Bro — Capapa. IToHATHE MarHUTHOTO MOJ.
[IpuHIMI Cyepro3uIKM MarHMTHEIX Tojei. MarHUTHEI MOMEHT.

11. MarHuTHOE 1OJIe NPSIMONMHEHHOTO U KPYrOBOrO TOKOB. M

12. Jiprxenne 3aps>KeHHBIX YaCTHIL B SJIEKTPHUECKUX X MATHHTHBIX TIONSX.

13. 3akoH MONHOTrO TOKA /Ui MarHHTHOTO HOMA B BEILECTBE. HanpsaxeHHOCTs MArHUTHOrO MOJIS.
MaruuTHas nporuIaemMocTs cpeabl. MHIYKINS MAFHUTHOTO ITOJIS B BEINECTBE.

14. Onerr ®apanes. Maruutasli notok. DJIC uHAyKUMH. OCHOBHOMN 3aKOH 9JIEKTPOMATHUTHOM
uHIyknuu. IIpasuno Jlena.

15. Camomnnykums u B3auMOMHAYKUMA. HMHIYKTHBHOCTS M B3aMMHas HHIYKTHBHOCTE. ToOKH
pasMEIKaHHS U 3aMBIKAHH,

Peiimunz-xonmponn Ne2

1. CeoGonHble u BEIHYAEHHBIE KoneGanus. 'apMOHHUECKHE MeXaHHUeCKHe KONeGAHHS U HX
XapaKTepUCTHKH.

2. OuHeprus rapMOHHYECKMX MEXAHHUECKHX Konebanmit. IToHsTHe O rapMOHHYECKOM U
AHTaPMOHHMYECKOM OCLIMIIIATOPE.,

3. CnosxeHyie OIMHAKOBO HAMPABIEHHBIX FAPMOHHYECKHX KoeGanmii. Brenys.

4. CrojkeHue B3aHMHO IEPICH/IUKYIAPHEIX FAPMOHHIECKHX KOTeOaHIA., ®durypsr JIuccaxy.

5. 3aryxaomme  MexaHnmueckue konmeGamms.  Yacrtora, KO3(QQHUMEHT  3aTyXaHwus,
norapupMuUecKHii IGKPEMEHT 3aTyXaHUs MEXAHHYECKMX KONeGAHMH.

6. BBIHYXIEHHBIE MeXaHMYECKHe KoyieGaHus. Avmutyna v dasa [pu  BRIHYKIGHHBIX
MEXaHUYECKUX KONeGaHusX,

7. Mexannueckuit  pesoHaHc. Pe3oHaHCHBle KpHBble. COOTHOLIEHHS Mexay dasamu
BBIHYKAIOILEH CHIIbI M CKOPOCTH HPH MEXaHHYECKOM Pe30HAHCe.

8. MexaHu3sM 06pa3soBaHHs MEXaHWHECKHX BOJH B YIIPYroOi cpene. IIpononbHble U nonepeyHsie
BOJIHBL. BOJIHOBOE ypaBHEHHUE U ero pewienue. [apMOHHYECKHE BOTHDL U HX XapaKTepUCTUKH.

9. ®asoBas cKOPOCTh W AUCHEPCHS BOTH. BOsHOBOIM MmakeT u TpYIIIOBAasi CKOPOCTb.

10. Tonstue o xorepenrnoctu. Mintepdepentus o, CTOSYME BOHEL

11. KonebGatensHblii KoHTYp. I'apMoHMueckue SNEKTPOMArHUTHbLIE  KOJICOAHMS W HUX
XapaKTepUCTHKH.

12, 3aryxarompie omekrpomarHuTHbe  KonmeGamma. YacTora, Ko3huULIeHT 3aTyXxaHwus,
NOrapuMUYECKNH  NEKPEMEHT  3aTyxaHMs  JIEKTPOMATHMTHBIX  KOJeGaHHiL, HobpoTtHocTb
KOJIeOaTeNIEHOTO KOHTYpa.

13. BoIHyXZIeHHBIE 3JIEKTPOMArHMTHBIE KOJeGaHus. AMmutyna ® Qasa  BBIHYKIECHHDIX
JIEKTPOMAarHUTHBIX KOJIEGAHHIA.

14. ®apaneeBckas U MaKCBE/UIOBCKAas TPAKTOBKH SBJIEHHUS SJEKTPOMArHUTHOW MHAYKUMH. Tok
CMEILEHHUA,

15. Cuctema ypaBHeHuit MakcBeta. DeKTpOMAarHHTHOE MoJe.

16. BonmHoBoe ypaBHeHHe Ui OIEKTPOMAIHHTHOrO IOAS M €ro peenue, CkoOpoCThb
PactpoCTpaHeHHUs IEKTPOMATHUTHBIX BOJIH B Cpe/iax.

7. OcHoBHBIE CBOHCTBA BIIEKTPOMATHUTHBIX BOJIH. OHEprus ¥ MOTOK SHEPTHH 3€KTPOMArHUTHBIX
BomH. Bekrop IlofinTiara. UMITyabe 21eKTpOMAarHUTHOIO MO, i
Peiimunz-koumponp Ne3
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1. OnexTpomarauTHas mpupona ceera. [Ipurimn [olirerca. 3akoHbl OTpaXkeHHs U NpeJOMIICHHUS,
AGCOMOTHBIN ¥ OTHOCHTENBHBIM MOKasaTenM mpelomiIeHns. [loHoe BHYTPEHHEE OTpaXKEHHE.
CseroBoAEI.

2. KorepeHTHOCTs ¥ MOHOXPOMATHYHOCTD CBETOBBIX BOJH. BpeMeHHAS KOTepeHTHOCTS. Bpewms u
JUIMHA KOT€PEHTHOCTH.

3. Ontryeckas amuHa myTd. OnTHYeckas pa3sHOCTh Xoaa. PacueT HHTEP(EPEHUMOHHOM KAPTHHBI
OT ABYX KOT'€PEHTHBIX UCTOYHHKOB,

4., Tlonock! paBHOU TOMIKHEI ¥ PABHOTO HAK/IOHA.

5. IIpocTpaHCTBEHHAA KOT€PEHTHOCTh. PaInyc KOrepeHTHOCTH.

6. Ilpunuun Iiolirenca — ®penens. Merton 308 Operens. [pamonuneiiHoe pacnpocrpaHenye
cseta. [ludpaknus OpeHens Ha KPYIJIoM OTBEPCTHH H JIHCKE.

7. Qudpakuus Opayrrodepa ot 6eCKOHEUHO MTMHHOMN NPAMOR ey,

8. Mudpakuus OpayHrodepa Ha OTHOMEPHO# MUBPAKIMOHHON PEILETKE.

5.2, IlpomexyTouHAas ATTECTALAS MO HTOTAM OCBOCHUN AHCIHIIHHBI (3x3amen)
Bomnpoce! k 5x3ameny ( 1 cemectp)

1. Mexanuyeckoe JBIKGHHE Kak MpocTelmas (opMa JBIKEHHs matepun. CucreMa oTcuera.
Ipunumn otHocuTensHOCTH [anmites. Tpeo6pazosanus [anmes. Panuyc-ekrop. %

2. MarepnanbHas Touka (uacThua). TpaeKTOpHSL. Panuyc xpuBm3HB! Tpaektopuu. JluHeiiHas
CKOpOCTb M JIHHEHHOe yckopeHue. ITocTynaTebHoe ABMKEHHE TBEPIOro TeNa.

3. TaHreHUMambHOE M HOpPMalbHOe yCKOpeHHS. CB3b MEXKAY JMHEHHBIMH H YIJIOBBIMU
KHHEMATHYECKIMH BeJTHUYHHAMMU. "

4. Ileperiit 3akoH HErOTOHA U NOHATHE MHEPIMATIBHON CHCTEMBI OTCUETA. Bropoii 3akon Hetotona
H TIOHATUC CUJIBI, MACCEl M MMITyJibca. YpaBHeHne asrwkenus. Tperuii saxon HeroToHa 1 mpezenst ero
NPUMEHUMOCTH.

5. HeunepuuanbHble cuCTEMBI OTCUETA. AGCOMIOTHBIE U OTHOCHTE/bHBIE CKOPOCTH U YCKOpEHHe,
Cutsl MHepLHH.

6. Cucrema MaTepHanbHbIX TOuek. LleHTp uHepimn (uenTp macc). Teopema o JBIDKEHMM LeHTpa
HMHEPLIH.

7. IToHsTHe aGCONOTHO TBEPHOro Tena. MOMEHT HHEpLHH Tela.

8. Teopema IlIreiiHepa.

9. Moment cwibl. MoMeHT nMmyabca. YpaBHEHHE MOMEHTOB. YpaBHeHHe BpalaTeILHOTO
ABIDKEHHS TBEPIIOrO TEIA OTHOCHTENBHO HEMIOABHKHOMN OCH.

10. 3axoH coxpaHeHus UMITyJIbCa U TPETHIA 3akoH HploToHa. ool

11. 3akoH coxpaHeHHs MOMEHTa MMITYJIECA. / ‘

12, PaGora u 5Heprus B MeXaHuKe. DHEPTHs KHHETHYECKAS M MOTEHIMATBHASL. e

13. VpasHeHue Hepa3pbIBHOCTH. YpaBHeHHe bepuymmu. :

14. Tlonsatne wneansHOro rasza. MONEKyY/SIPHO-KUHETHYECKOE TOMKOBAHUE TEMITEPaTypBl.
Maxkpockonudeckue mapaMmeTpel CHCTEMBI.

15. BHyTpenHss sHEprus uaeanbHOro ra3a. Ynucio cremenei cBo6ombl, 3akoH paBHOpacIpeeIeHus
SHEPrHH.

16. JlaBnenue rasa ¢ TOUKH 3peHHS MONEKYIAPHO-KUHETHUECKOH Teopud. OCHOBHOE ypaBHEHHE
MOJICKYJIAPHO-KHHETHYECKOM TEOPHH.

17. YpaBHeHHe COCTOSHMS UIEATHHOTO rasa (ypasuenue Knaneiipona — Menneneesa).

18. JlunamMuueckue ¥ CTATHCTHHYECKHE 3aKOHOMEDHOCTH B dusuke. Cratuctvueckuit MetdS
HCCIIeIoBaHA cucTeMsl. [TonsTue o GyHkmK pacnpeneneHus.

19. Pacnipenenenne Makcsesuia. CpepHue cKOpocTH MOJIEKY .

20. Bapomerpuueckas dopmyia. Pacnpenenenue Bonsumana.

21. Ypasnenue Ban-nep-Baanbca. M3oTepMbl peabHbIX ra3os.

OCHOBHBIE TEPMOIMHAMHYCCKHE MOHATUA: BHYTPEHHSA 9Heprus, pabora, Terora. YpasHeHUe
NepBOro Hayaaa TePMOAUHAMUKHY.

22. 3aBUCHMOCTB TEIIOEMKOCTH MAEANBHOTO I'a3a OT BHAA npouecca. Pabora, coBepiuaemas razom
MIPH U30IpoIleccaX.

23. Anuabatnueckuii npomecc.

24. O6parumble u HeobpaTHMEIC IIpouecchl. Kpyropoii mpouece (umko).

25. Huxn Kapro u ero KIIJT ans uneansHoro rasa.
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26. [TpuHnMn aeicTBUA TEIIOBOro JBHraTe s 1 XOJIOANIBLHON MAIUWHEI,

Bomnpocer k 5x3ameny ( 2 cemectp)

1. 3axon Kynona. HampsskeHHOCTB 3JIEKTpOCTATHHECKOTO Mmojisi. IIoHATHe JIIEKTPOCTATHYECKOTO
nojis. 1 IpAHnuUN Cynepro3Hiky SIEKTPHYECKHX TIONEH.

2. Ilorok HanpsxenHocTH. Teopema Maycca [1a 3IeKTPOCTATHYECKOTO MONS B BaKyyme.

3. Ilpumenenue Teopemsr ['aycca as pacueTa moneit.

4. Pabota cun anekTpocTaTHIeckoro mons. LMpKy/simus HampshKeHHOCTH SJIEKTPOCTATHYECKOTO
noJs.

5. ToreHuman. Pasnocts moreHumamos. CBA3b MeXTy NOTCHIMAIOM W HaIPDKEHHOCTHIO
AJIEKTPOCTATHYECKOTO TTOJIA,

6. CroGosiHEIC U CBsS3aHHBIE 3apsA/ABI B BewecTse. THIbI AUBJIEKTPUKOB. VIOHHAs, 3NeKTpOHHAs M
OPHMEHTALIMOHHAS MOJISIPU3ALIUH.

7. HonApuzoBaHHOCTh. JM3JIEKTPHUECKas BOCTIPUAMYHBOCTh BELIECTBA H €€ 3aBHCHMOCTH OT
TEMIIEPaTypHI.

8. Teopema Taycca nyis 31MEKTPHYECKOro MONA B JHBIEKTPHKE. ONEKTPHHECKOE CMELIEHHE,
HusnekTpuyeckas IPOHUIIAEMOCTE cpebl. HalpsukeHHOCTD BIeKTPHHECKOro oy B JHUAJICKTPHUKE.

9. Pacnipenienienne 3apsioB B IPOBOAHUKE. DIEKTPOCTATHYECKOE TOME BHYTPA M CHApPYKH
NMPOBOJHMKA. DIIEKTPOCTATHYECKAS 3ALI[UTA.

10.551eKTPOEMKOCTD yeIMHEHHOTO IPOBOJHUKA, CUCTEMBI TIPOBOJHHUKOB U KOHJeHcaTopa.

11.9Heprus 3apsbkeHHBIX yeIMHEHHOTO MPOBOTHWKA, CHCTEMBI IPOBOZHMKOB H KOHJEHCATOpA.
SHeprus MeKTPUUEcKOro mosis. OGbeMHas MIOTHOCTD SHEPruH JJIEKTPUYECKOTO TOJIA.

12.XapakTepucTUKH  3JIEKTPUYECKOrO TOMA M YCIOBHA  €ro CylllecTBOBaHus. PasHocth
NIOTCHUHATIOB, SJICKTPOABIDKYINAS CHIIA, HATIPSHKEHHE, '

13. Knaccnueckas 37eKTpOHHAS TEOPHS 3IEKTPONPOBOIHMOCTH METANIOB 1 €€ HeJOCTATOYHOCTD.

14.3akon Amniepa. MaruutHas uumykuus. 3akoH Buo — Casapa. [loHsTHe MarHuTHOro moJs.
IIpuHIMI Cynepro3HINH MATHUTHBIX HoNei. MarHUTHbIA MOMEHT. ‘

15.MarnurHoe 1one npsSMOIUHEHHOTO U KPYTOBOTO TOKOB.

16.Iupkyssuus BeKTopa MarHUTHON MHAYKIHH, 3aKOH II0JHOTO Toka. MarHHTHOE Hole IUTMHHOTO
COJICHOMIA U TOPOH/IA.

17.MarauTtHO€ B3aHMOAEHCTBHE TOKOB M GIYHHLIA CHIIBI TOKA — amriep.

18.JIBwKenre 3apsuKeHHBIX 9aCTHUIL B IEKTPUUYECKMX U MAPHHTHBIX TIOJISX.

19.0nerr ®apanes. Marnutsiii notok. JJIC MHIYKUHH, OCHOBHOM 3aKOH 3JIEKTPOMATHHUTHOM
uHaykimu. IIpasuio Jlenna,

20.CamomHIYKIMA M B3aMMOMHAYKUMA. WHIYKTHBHOCTE M B3aHMHAs HHYKTHBHOCTb. TOKH
PasMBIKaHMA ¥ 3aMBIKAHH. 7

21.3ueprus MarsurHOro nons. O6BeMHAS IIOTHOCTh 9HEPruy MArHUTHOTO TOJIA,

22.CpoGonHble M BRIHYXIOCHHbIe KOMeOaHMA. I'apMOHHYECKHE MEXAHHUECKHE KONeOGaHus ‘U mX
XapPaKTePUCTHKH.

23.OHeprusi TapMOHHYECKHX MeXaHMYecKMx koneGammil. IToHSTHE O rapMOHUYECKOM U
AHr'APMOHMYECKOM OCLIHIUISATOPE.

24. CrosxeHrie OIMHAKOBO HAIPABIEHHBIX FAPMOHUHUECKIX KoNeGauii. Brerus.

25.CnoxeHue B3aMMHO MEPIIEHANKYIAPHBIX FAPMOHUYECKHX KOTEOaHMIA. Qurypsl Jluccaxy.

26.3aTyxaromue MEXaHHYECKHE  KOJieGaHus. Yacrora, KO3(QOHLUMEHT  3aTyXaHus,
JorapupMHUecKHii IEKPEMEHT 3aTyXaHHA MEXaHHYEeCKUX KosieGaHuii,

27.BeIHYXX/IeHHbIE MEXaHMYECKHE KOJIeOaHus. Avmiatyna u dasa mpu  BBIHYXKISHHBIX
MEXaHHUYECKHUX KOJICOAHMSIX.

28.Mexanuveckuit  pesoHanc. PesoHaHcHbIe kpusble. CooTHOIIEHMS Mexay  dazamid
BBIHYX/IAIONIEH CHIIBI M CKOPOCTH TIPH MEXaHHYECKOM PE30OHAHCE.

29.Mexanusm 06pa3oBaHMs MEXaHMYECKHUX BOJIH B ynpyroi#t cpene. IIpogonbHble W nonepeyHsle
BONHbI. BoHOBOE ypaBHeHHUE U ero pelneHue. apMOHIYECK e BOHBI M HX XapaKTepUCTHKH, TR

30.KoneGarensHpii  koutyp. [apMoHMYecKue JNEKTPOMArHUTHBIE  KoJe0aHMd W HX
XapaKTePUCTHKH, H

31.3aryxatomue  smexkTpomarHuTHele  komeGamms.  Yacrora, ko3dunmeHT  3aryxanus,
morapupMudeckuii  IeKPEMEHT  3aTyXaHHs  BIEKTPOMATHHTHBIX  KOJICOAHHIA. HobpoTHocTs
KOJIe6aTeIbHOrO KOHTYpA.
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32.BbIHY)XK/IeHHBIE  3NeKTPOMATHUTHBIC KoneGaHus. AMIUIMTYAa M daza  BBIHYK/IEHHAIX
9JIEKTPOMArHUTHEIX KOJIe0aHuil.

33.DapaneeBckast M MaKCBEJUIOBCKAS TPAKTOBKM SIBJIEHHSA 31EKTPOMArHUTHOM uHAykuu, Tok
CMeIIIeHHSI.

34.Cuctema yparHeHuit MakcBesuta. DeKTpOMArHUTHOE MOJIE.

35.9nekTpoMaruuTHas npupofa ceera. Ilpunnun [Noiirenca. 3akoHb! OTPaXKEHUA U MPEIOMIICHHA.
AGCOMIOTHEIR ¥ OTHOCHTENBHBIA TOKa3aTeNu TpenomieHns. I[lomHoe BHYTPEHHEE OTpaKECHHUE.
CseroBoapI.

36.KorepeHTHOCTE H MOHOXPOMATHYHOCTE CEETOBBIX BOJIH. Bpemennas xorepeHTHOCTE. Bpems u
IUTHHA KOT€pEHTHOCTH, )

37.0Ontrueckas pmuHa mytd. OnTudeckas pasHoCTs Xoxa. Pacuer UHTEP(HEPEHIHOHHON KapTHHbI
OT JIBYX KOI€pEHTHBIX HCTOUHHKOB.

38.1Tonock! paBHOM TOJNIIMHBL M PABHOTO HAKJIOHA.

39. Nudpakums Opayrrodepa Ha ONHOMEPHO# AUMPAKIIMOHHON pelueTke.

40.EcTecTBeHHBIN M IIONSPU30BaHHEIA cBeT. Tlonapusamus TIPH OTPAXKEHHH U [IPETOMISHUH. 3aKOH
Bprocrepa.

41.Honsipusanms mpu JBOKHOM JTydyenpenomaeHHH. OGbIKHOBEHHBIH M HeOOBIKHOBEHHBIH JTyuu.
Orrrraeckas ock kpuctamia. Ionspusanmonssle npysMsL. 3akon Mamoca.

3.3. CamocronTeabHas paéoTa oGyuaomerocs £
® paboTa ¢ JIGKLMOHHEIM MATePHalOM KaK IO KOHCIEKTaM, JUTEPATYpE, TaK U DIEKTPOHHLIM
MCTOYHHUKOM MHQOpMAaLUK
¢ BBINOJHEHUE IOMALIHETO 3a/{aHUs U IIOATOTOBKA K PEHTHHI-KOHTPOISM
® BBINOJHCHHE PACYETHO-rpadudecKux paGor:
1 cemecTp
PI'P Ne 1 Mexannka
PT'P Ne2 MonekynspHas ¢husuka U TepMOAMHAMUKA
2 cemectp
PI'P Ne3 OnextpomarneTusm.
PI'P NodKoneGanus u Bosel. OnTuka
® Ui KOHTPOJIS paboThI CTY/ICHTOB, A TAIOKE [UTA CTUMYJIIPOBAHHS. CHCTEMATHYECKOTO u3y4eHus Kypca
(u3uKu B TeUeHME CeMecTpa eIy CMOTPEHb! PEATHHI-KOHTpO/A. OHH IPOBOJISITCS B IIHCBMEHHOMH hopme
¢ UL KOHTPOJIA 3HAHMI CTYZCHTOB POBOAMTCS Sk3ameH (1 U 2 cemecTps)
ITpamepHbIe TeMbI pedepaTHBHBIX paGoT

2 cemecTp
1. ®uzmka — HayKa IO3HAHMS MHpA.
2. TlpoctpaHCTBO 1 Bpems B GU3HKE.
3. YepHsle apipsl Bo BeeneHHOI.
4. Vuenwne K.3. [{uonkoBckoro.
5. MopenipoBakne MNpolecca pacpoCTPAHEHHS YAAPHOM BOJHBL TpY B3PLIBAX B Pa3IMYHbIX
cpenax.

6. KuneTrka 1 TepMOJMHAMUKA GHOMOTHYECKIX IPOLIECCOB.

7. Tlopamok 1 Gecriopsiok B MHpe GONBLIAX MOJIEKYII,

8. DKcnepuMeHTaNBHBIE UCCIENOBAHMS JMEKTPOMATHHTHOTO MOJIS 3eMIT B OG/IaCTH CBEPXHU3KMX
4acToT.

9. llaposas MONHUA M €& IpUpoOAA.

10.MarnurHOE mosie 3emiu.

11.Monuus u eé npupona.

12.95exTpr4ecTBO B XKHBBIX OPraHU3Max.

13.9nexTpuuectro B armocdepe.

14.Jla3epHO-MHAYIIMPOBAHHbIE THAPOAUHAMHYECKHE BOJTHBL

15. Dusnveckye METO/IBI PErHCTPALIMK 3EMIETPACCHUH.

16.IIpumeneHre yabTpa3ByKa B HHTPOCKOIHH.

17.buorpadgmus A.C. ITonora.

18.B0s10KOHHO-ONITHYECKHE TMPOCKOIIBL.

19.Conmte.

20.KocmMororuieckoe KpacHoe cMeILEeHHe.
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Crmcok  MoxxeT ObITh 3HaumrTensHo pacmmpeH. Temy pedepara cTyZeHTbI COITIacyloT ¢

MpernoaaBaTesieM,

®oHn oueHOUHbIX Matepuano (OPOM) myia TIpoBeICHNs aTTeCTALMH YPOBHS COPMHUPOBAHHOCTH
KOMHETEHLHi 00y4atommiXcs 1o AUCLHITTHEE 0QOPMIISETCS OTAETBHBIM JOKYMEHTOM.

6. YYEBHO-METOJIUYECKOE U UH®OPMAITMOHHOE OBECIEYEHUE

JVICHUILINHEI ®U3UKA

6.1. KanrooGecnieueHHoCTh

HaumeHOBaHME IMTCPaTyphI: aBTOD, HA3BaHME, BHA U3AHHA, H3LATENLCTRO Tox KHWO?(I:“:%TE“EHH
H31aHuA
Hanuuwe B
9JIEKTPOHHOM
katanore 35C
1. Kysnenoe, Apremmii AprembeBmu. Ousuxa: Mexanuka., MoinekyisipHas 2013 http://e. lib.vIsu.ru;
$usuka. DnekTpHdecTBO M MarHeTH3M. DIeKTPOMArHHTHbIE KOJEOAHMS ¥ BOJIHBL, 80/handle/123456
Onruka : yge6Hoe mocobue / A. A. Kysueuos ; BraguMupckuii rocyaapcTBeHHBIN 789/3211
YHUBEPCHTET HMEHH Auekcanapa I'puropeBuda u Hukomas Ipuropnesmua
Croneroesix (Bnl'Y) .— Wan. 2-e, uenp. u gon. — Bagumup : Bnagumupckuit
TOCYNapCTBEHHBIN yHHBEPCUTET MMeHH AunekcaHapa ['puropneBimua m Hukomas
I'puropreBuaa CroneroBbix (Bal'Y), 2013 .— 160 c. : mwi. — Hmeercs 3JIEKTPOHHAA
Bepcud .— bubnuorp.: c. 155-156. ISBN 978-5-9984-0337-8.
2. Kynnm, Anexcanap Asexceesud. Dm3HKa : MeTOAMUECKHE yKasaHui K 2013 http://e.lib.visu.ry:
TCOPCTHIECKOMY MATCpHaly, NPAaKTHYSCKMM 3aHATHAM M 3aJaHiAM, TecTaM, 80/handle/ 123456-
KOMIUTEKCY 1abopaTopHbIX paGoT A CTYAEHTOR MCTAHUMOHHO (hopMbI 06yYeHNs 789/2624
I A. A, Kynuw, JI. B, I'pynckan ; Bnagumupckmit roCyIapCTBEHHBIH YHUBEPCUTET
uMEHH Anekcanapa [puropeesiua n Hukonas T'puropbesuda CToNETOBLIX (Bal'y),
Kadenpa obuuett n npuknaanoi gpusuky ; mox pen. A. A. Kymnma .— Bragumup
Buagumupeknii rocytapeTBeH b1 yHUBEPCHTET HMEHH Aunexcanzpa I'puropsesnya
u Hukonas I'puropnesnua Cromerossix (Bal'V), 2013 — 214 ¢, : wn., tabn, —
Wmeetes snexrporHas sepewnst .— bubaumorp.: ¢. 211-212,
3. du3pKa : METOAMUECKHE YKA3AHUS IS [0/IFOTOBKH CTYAEHTOB K TECTHPOBAHHIO / 2013 http://e.lib.visu.ru:
A. ©®. Tajxun [u ap.] ; Bragumupekuii rocyiapcTBeHHbIi YHHBEPCUTET HMEHH 80/handle/123456
Axnekcanipa Ipuropsesmua n Hukonan I'puropbesuua CToNeTOBBIX (BaI'y), 789/3390
Kadenpa obme#i w mnpuknagnoit ¢msumkn .— Bramum Hp Bragumupekuii
rOCYNapCTBEHHBIH yYHHBEPCHUTET MMeHM Anekcanapa [puroppesmua u Huxonas
I'puropsernua Croseropsix (Bal'V), 2013 .— 243 c. : mn, — Hmeercs 3NIEKTPOHHAsN
Bepcus .— bubmnorp.: ¢. 242,
4. AntoHoBa, M.A. ®U3UKA. Mexanuka. Monekynapras  ¢usmka, 2017
Tepmonunamuka. Onextpuuecteo. MarnetusMm. Mexanuueckue KoneGauus u
BONHEL. BonHoBas omrmka: yueGHoe mocoOue/ M.A. Amronosa. I0.K. Koxkypuna,
Bnagum. roc. yu-T uM. A.T'. u H.I'. CToneToBbIX. — Bragmvup: Usa-so Bal'V, 2017
ISBN 978-5-9984-0776-5
1. Fankun, Apkanuii ®epoposny, Jlekuuu no ¢pusuke : B 4 v, : [yuebnoe mocobue] | 2004 - | http://e.lib.vIsu.ru:
/ A. @. Tankun ; BnanuMupCKuii ToCyIapcTBEHHBIH YHHBEPCHTET Bary) — 2007 80/handle/123456
Buagumup : Bragumupckuit rocy napcTBeHHbIH YHHBEpCHTET (Bal'y), 2004-2007. 789/469 I
T 1
2.Yepror A.I'.3agaunmk mo ¢usuke: YueGHoe mocobue misd BTy30B / A. I". Yepros, 2007
A. A. BopoGres. — 8-e u3p., mepepa6. U mom. — M. : ®msmaraut, 2007, — 640 . -
uL, Tabi. — ISBN 5-94052-098-7. ok
3. Imutpuesa, Enena Banepserna. YueGnoe nocobue ro usmke ; mexanwka / E. 2009 http:/e.lib.viswru:
B. JImurpuesa, B. C. Inemusues ; Bnagumupekuii rocyapcTseHHbLi YHHUBEPCHTET 80/handle/123456
(Bal'Y) .— Buagumup : Biagemupckuit rocyaapcTBeHHsIH yHusepeuter (Bnl'y), 789/1304
2009 .— 143 c. : wn., Tabn. — MiMeeTcst 21eKTPOHHAS BepeHs .— bubnuorp.: ¢. 143.
ISBN 978-5-9984-0005-6.
4. CaBeanes WU.B.Kypc obwieit pusuku : yae6HOe nocobue mis BTY30B: B 3 1./ U. 2007

B. Casenbes. — 7-e w3x., crepeorun. — CIT6.: JTaus, 2007 - (JIyumue xnaccuyeckme
yueOHnkn) (Knaccuaeckas yueGHast nutepatypa mo dusuke) (YaeGHUKY L BY30B.
Creiwansuas nureparypa). — ISBN 978-5-8114-0629-6.

6.2, llepuoguyeckne H3qaHuN:
XKypHan TexHuveckoif Gpusmuky,
XKypnan «MzBecrtus By30B. Dusnkay.
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6.3. UuTepHeT-pecypcebl:
http://library.vlsu.ru/ - nay4nas 6uGnuorexa Bnl'Y,
https://vlsu.bibliotech.ru/ - anexrponnas 6ubanoreunas cucrema Bal'y,

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIAILINHEI

M peausauuy AVCUMIUIMHBL (M3HKAa MMEIOTCA CHELMAIbHbIE TOMEIIEHHUs A MPOBEASHHA
3aHATHE JIGKNMOHHOTO THMA, 3aHATUN MpPAKTHYECKOrO THIA, [PYNMOBBIX W MHIMBHAYaIbHBIX
KOHCYNIbTalMi, TEKYIIEro KOHTPOJNA M IPOMEXYTOYHOM aTTeCTALMHM, a TaKkKe NOMEIEHHs Ul
caMmocCToATeNbHOM pabotel. JlaGopaTopHble paGoThl MPOBOAATCA B JaBopaTopMiIX MEXaHHWKH M
MoeKy/sIpHOH Qusnku( 428, 429), anextpomarnetusma ( 425, 426), orrruku (422, 424). .
IlepeyeHs HCTONB3YeMOro JIHIEH3HOHHOTO MPOTPAMMHOTO OBECTICUEHHMS: MaKeT OGHCHBIX Mporpamm
Microsoft Office, Microsoft Open Licence — 61248656.

/J

Pa6ouyto nporpammy cocraBun mpodeccop kadeapsr OHH(EIS" / oo Z 7~ JI.B.I'pyHckas

Pentensent I'enepanbusiit nupekrop OO0 «BraglluTexy % xzf/ A.B.Ocumnon

[Iporpamma paccMoTpeHa H 000peHa Ha 3aceJaHuH Ka(l)e,llpbl ob1Ias ¥ NpuKiIaaHas pu3uKa
ITpotokon Ne 1 ot 30.08.2021 roxa

3asenyromuit kadgeapoii \ ___B.B. JTopoxxkos

Pabouas nporpamMma paccMoTpena u o00peHa Ha 3aceaHuu yqe6Ho -METOJUYECKON KOMUCCHH
HanpasjieHus 28.03.01 HawxorexHomoruu u Mmcpocnc TeMyast TEXHHKA

IIporokon Ne 1 ot 30.08.2021 roza

IIpencenarens koMuccun 7 C.M. Apakensan

JIUCT HEPEYTBEPKIEHUS
PABOYEM IIPOTPAMMBI JUCIATIINHBI

PaGouas nporpamma ono6pena HaJL 44,

y‘Ie6HBII7I ron

ITIportokon 3acenanus kagemper Ne 7 ¥ A roaa

/3aBe;(y}.0mm71 kadenpoit \ £ // 7 % (172 44

PaGoyas nporpamMma omoGpena Ha

IIpoTokon 3acenanus kagempnr Ne oT roaa

3aBenyromuii kadempoii

Pa6ouas nporpamma o106peHa Ha y4eOHBIH ron

ITporoxon 3acenanus kadenpsr Ne oT rojaa

3aBenyromuii kadenpoit
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