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1. HEJIM U 3AJAYU OCBOEHUA JUCIUITJIMHBI

Lenun ocBoeHMsl IMCUMIUIMHBI: CO3JIJaHUE OCHOBBI TEOPETUYECKOW MOATOTOBKH OyayIIero
CIeUUANINCTa U TOW (PyHIAMEHTAIbHOM KOMIOHEHTHI BBICIIEIO TEXHHUYECKOTo 0Opa3oBaHUs, KOTOpas
Oyner cnocoOcTBOBaTh B JaJIbHEHIIEM OCBOCHHIO CaMbIX  Pa3HOOOpPA3HBIX  MHIKEHEPHBIX
CHELMAILHOCTEN — B Pa3JIMYHbIX 00JIACTAX TEXHUKU:

1. ucnonb3ys Bce BHUIbl 3aHATUN (JIEKIUH, CEMHHAphl, JAOOPATOPHBIA MPAKTUKYM)
00ecreYnTh CTPOro MOCIEeI0BaTEeIbHOE, IEIbHOE U3JI0KEeHHE (PU3MKH, KaK HAyKH, IIOKa3aTh ITyOOKYIO
B3aMMOCBS3b PA3JIMYHBIX €€ Pa3/IeNioB;

2. COO6H_II/ITB CTyACHTaM OCHOBHBIC TIPHUHIOMWIIBI W 3aKOHBbI (l)I/ISI/IKI/I, a TakKXxE HuXx
MaTEMAaTUYCCKOC BBIPAKCHUC,
3. IIO3HAKOMUTh CTYACHTOB C OCHOBHBIMH (bl/ISI/ILIeCKI/IMI/I SABJICHUAMH, MCTOAAMH HX

HAOJIOACHUS M SKCIIEPUMEHTAIBHOTO UCCIICAOBAHMS, C OCHOBHBIMU METOJIAMH M3MEPEHUsT (PU3NUECKUX
BEJIMYMH, TPOCTCHIIMMH METOJaMH OOpaOOTKM pe3y/lbTaToB OJKCIIEPUMEHTA W OCHOBHBIMH
¢buznueckuMu mpudopamu;

4.  n1aTh CTYJEHTY SCHOE IPEICTABICHUE O IPAaHUIAX TPUMEHUMOCTH (PU3NUECKUX MOJETICH U
TUIIOTES;

5. [OArOTOBUTH CTYAEHTOB K M3YYEHHIO psiia OOLIEHAYYHBIX IUCHUIUIMH, WHXKCHEPHBIX
CIEUMANBHOCTE W JIUCHMIUIMH  (TeopeTHyecKass MEXaHWKa, COINPOTHBICHHUE  MaTepHalioB,
ANIEKTPOTEXHUKA U T.JI.);

6. moKa3aTh CTyAEHTaM, 4TO (PU3MKa COCTABISIET B HACTOSIIEE BPEMs YHHUBEPCAIbHYIO 0asy
TEXHUKH M 4YTO (PU3MYECKUE MPOLECCHl W SBJICHUS, KOTOPBIE CETOAHSA KaKyTCS HEMPUMEHHMBIMU B
JaHHOW OO0JIACTH TEXHHMKH, 3aBTpa MOTYT OKa3aTbCi B IICHTPE HOBATOPCKHX JOCTHXKEHHH J0O0TO
UHKEHEepa.

33[{3‘[1/1 OCBOCHUSA NUCHUIIJIMHBI
o CDOpMPIpOBaHI/Ie CHUCTEMBl 3HAaHHUHU O CI)YH,ZLaMeHTaJ'ILHLIX (1)I/ISI/I‘IGCKI/IX 3aKOHax H
IMpUHIHIIAX, JICI)KAIIUX B OCHOBC COBpCMeHHOﬁ (I)HSH“IGCKOIZ KapTUHBI MUpPA, U HABBIKOB ITPUMCHCHU

TOW CHUCTEMBl K pEIICHHIO TEXHUYECKUX 3ajad, CBSI3aHHBIX C Oynaymed mnpodeccuoHanbHON
JeSITENIbHOCTBIO;

. o0ecrieyeHHe MEXIPEAMETHBIX CBs3ed € OOIIETEXHUYECKUMH U  CHEelHaIbHBIMU
JTUCHUILIMHAMHE, [TOCPEIACTBOM BKJIIOUEHUS! KOHKPETHBIX CHEIHATbHBIX BOIPOCOB U 3a/1a4 B MIPOrpaMMy
o0yueHus (¢u3UKe, peanus3anus Npo(ecCHOHATbHON HaNpaBIEHHOCTH Yepe3 ydeOHble MPUKIIAJHbIE
¢u3nueckue 3aaayu, 0e3 4ero HeBO3MOXKHO YCIIEIIHOE OBJIaZIeHHE NMPO(eCCHOHATBHBIMU 3HAHUSAMU U
YMEHUSMU;

. (hopMHpOBaHNE ONPE/IEIIEHHBIX HABBIKOB 3KCIIEPUMEHTAILHON paOOThI: BBIABUKEHUS
TUIOTE3bI, IOCTPOEHUS YNPOIIEHHBIX MOJIENEH CIIOKHBIX MPOLIECCOB, 00paOOTKH M aHaIN3a OMBITHBIX
JAHHBIX, CIIOCOOOB OIIEHKH YMCIIEHHBIX 3HAYCHNH (PU3HMUECKUX BEIMYUH U HX IOTPEIIHOCTEH.

2. MECTO JMCHUIIVIMHBI B CTPYKTYPE OIIOII

JlucuumiuHa sBIseTCS 00s3aTeNIbHON U OTHOCUTCS K 0a3oBoi yactu broka bl «/lucuummmasl
(MomynH)» OCHOBHOMU TpodeccuoHaibHOM 00pa3zoBaTenbHOU mporpammbl (OITOIT), ycranaBmuBaemoi
By30M. /JlaHHas #aMCLUIUIMHA ABJISAETCS OJHOM W3 OCHOBOIIOJIAralOIIMX JAWCLHUIIIMH B CHCTEME
noArotoBku Oakanaspa mo HampasieHuio 20.03.01 «Texnocdepnas 6ezonmacHOCTb». OHa 0XBAaTHIBAET
IIUPOKUHA KpPYyr MpobjeM M JEKUT B OCHOBE MOYTH BCEX AMCHUIUIMH HHXKEHEPHOTO HaIpaBICHUS
MOJITOTOBKHU CIIELUATUCTOB.

JucuurumHa ynurtaetrcs B 1, 2, 3, 4 cemectpax (Ha 1 u 2 Kypce) u 6a3upyercsi Ha OTIEIbHBIX
KOMIIOHEHTaX KOMIETEHIUH, c(hOPMUPOBAHHBIX y OOy4alOMIMXCS B XOJ€ M3Y4YEHHUs Kypca (HU3UKH U
MaTEMaTHKHU B CPEIHEN LIKOJIE.

JU11 OCBOEHHS TUCLUIUIMHBI CTYACHT JOJDKEH MMETh CIIEIYIOIINE «BXOJHBIE» 3HAHUS, YMEHUS,
HAaBbIKU ¥ KOMIIETCHIIUHU:

¢ 3HaHue 0a30BbIX MOHATHI U onpeaeneHnit o0uei GU3NKU, TOMYUYEHHBIX B XO/1€ U3YUCHUS
IIKOJIBHOTO Kypca (PU3UKH;YMEHHE YUTATh YUeOHO-HAYUHYIO JINTEPaTypy;
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CIIOCOOHOCTD MCIOIb30BaTh MATEMATHUCCKHIA arnapar i peieHus GU3NUeCKUX 3a/1a4;
YMEHHUE MPUMEHSTh MMOJyJYaeMble HABBIKU JJISI PEIICHUS MPAKTHYECKUX 3a/1a4 B paMKax
1abopaTOPHOTO MPAKTUKYMA,

YMEHUEC aHAIIU3UPOBATh PE3YJILTAThI OKCIICPUMEHTA U IIPOBOJUTH HGO6XOI[I/IMI)IC
MAaTEMAaTHYCCKUC BBIYUCICHU .

Pe3ynbrarhl 0OCBOCHUS AMCIUILUIMHBI OYyT HEOOXOAUMBI I JAJIbHEHIIEro mpoiiecca 00ydeHus
B paMKax IIOdTamHOro (GOPMUPOBAHUS KOMIIETEHIIUH TpPH H3YUYCHUH CIEAYIOIUX CICIHATBHBIX
JUCLIUITINH:

OreHKa pUCKOB aBapUUHBIX CUTYAIMi HA TPOMBIIUICHHBIX 00BEKTax
PazpaboTka MeponpusTHii IO MPEAOTBPAIICHUIO YpE3BBIYAMHBIX CUTYalUsI Ha
MIPOMBIIIJICHHBIX 00BEKTaX

MOJITOTOBKA K MPOLEAYPE 3aIIUTHI U 3aIUTa BBITYCKHON KBATU(UKAITMOHHON paboThI
MOATOTOBKA K CAAay4e U cJlaya roCyJapCTBEHHOI'O SK3aMEHa
Hayuno-uccnenoBatenbckas paboTa

[IpennumuioMHas npakTuka

DJNEeKTUBHBIE TUCIUILTUHBI 110 (PU3NIECKOH KYJIBType U CIIOPTY
Teopus ynpasnenus 1 skoHomuueckoe odecneuenue 'O u PCUC
[lemaroruka v 3TMKa ynpasieHUs KOJUIEKTUBOM

IIpaBOBBIE OCHOBBI I'PAXJAHCKOM 3aLUTHI

DKOHOMHKA MOYKApHOH 0€30MaCHOCTH

Opranu3zanus ciryk0bl ¥ NOATOTOBKU

TemnorexHuka

[ToxapoB3pbeIBO3aIATa

[ToxapHas TakTUKA

be3onacHocTh criacatenbHBIX padboT

TaxTuka neficTBuil criacaTenbHbIX (OPMUPOBAHUIN

NnxenepHoe obecriedeHre TMKBUIAINH Yepe3BbIYaHbIX CUTYalui
OCHOBBI 3aIlIUThI OKPY>KAIOILIEN Cpebl

Taktuka PCUC uT'O

MenemKMEHT pUcKa

Menuinna katactpod

MeaunrHcKkas HOAroTOBKa CriacaTeNIbHbIX (POPMUPOBAHUI
PU3HKO-XMMHUYECKHE OCHOBBI PA3BUTHS U TYLIECHUS I0KapOB
Opranusanus 1 BeJIeHHe aBapuiHO-CIIacaTeNIbHBIX padoT
[Ipodeccnonanbhblii asekTUB. OCHOBBI TEOPUHU TPAHCTIOPTHBIX CPECTB
Opranuzanus csa3u U onoseneHus B YC

YcToluuBOoCTh 00BEKTOB SKOHOMUKHU B UC

ITpodeccuonanbhblii 31ekTHB. PaguialinonHas u XuMU4ecKas 3aluTa
ITpodeccronanbhblit anekTUB. CpeAcTBa U CIIOCOObI pauallMOHHON U XUMUYECKOHN 3aIllUThI
CnacarenbHasi TEXHUKA U 0a30BbIe MaIlIMHBI

[ToxapHast MOATOTOBKA

MarepuaiabHO-TEXHUYECKOE 0OecrieueHue

I'mpporasonnHamuka

Teopus ropeHus 1 B3pbiBa

DIEKTPOTEXHUKA U JJIEKTPOHUKA

HanexHoCcTh TEXHHYECKUX CUCTEM U TEXHOTEHHBIN PUCK
VYnpasienue TexuochepHoit 6€301MacHOCTIO

Hanzop u koHTpoIb B chepe 6e30macHOCTH

Hoxkconorus

Mexanuka

a TaKKe JUISl MPOXOXKJIEHUSI MPAKTUKU 0 MOJYYEHUIO MPOo(ecCHOHANbHBIX YMEHUH U OIbITa
npodeccnoHanbHOM eATEIbHOCTH U TPOEKTHOM 1A TEIbHOCTH.

3. HEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHMUA 11O JUCIUIIJINHE
MOAVYJIIO), COOTHECEHHBIX C INTAHUPYEMBIMU PE3YJIBTATAMUW OCBOEHUA
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o11o11
[Ipornecc n3yueHns AUCHUILIMHBI HAIPaBJIeH Ha (GOPMUPOBAHHE CIIETYIOIMX KOMITETCHIINH:
e (Cnoco0OeH yunuThIBaTh COBPEMEHHBIE TEHCHIINH Pa3BUTHS TEXHUKHU U TEXHOJIOTHI B 00J1aCTH
TexHoc(hepHoit 0e30MacHOCTH, U3MEPUTEIHHON U BEIYUCIUTEILHON TEXHHUKH,
MH(OPMALIMOHHBIX TEXHOJIOTHH MPHU PEeLICHUH TUIIOBBIX 3a7a4 B 001acTu MpodeccnoHanbHON

JEATEIbHOCTH, CBI3AHHOMN C3aIUTON OKPYKAIOIICH Cpeibl U obecreueHneM 0e30MacHOCTH
yenoBeka (OIK-1);

Kon u HaumeHnoBaHue IlepeyeHb NIaHUPYEMBIX Pe3yJbTATOB
peaiuzyeMoil KoMIeTeHIIuU 00y4yeHus 0 JTUCHHILIMHE (MOAYJII0),
COOTHECEHHBIX ¢ HHAMKATOPaAMHU

JMOCTHKEHUS KOMIIeTCHIIHIA

OIIK-1 HN-1onkl
Cnoco0eH yYuThIBaTh 3HaThb COBPEMEHHbIE TEHICHIMH  Pa3BUTUA
COBpEMEHHbBIE TEHACHLIUN TEXHUKH U TEXHOJIOTHI B 00JacTH OOecreueHust
pPa3BUTHUS TEXHUKHU U TexHoc(hepHOl 0e30macHOCTH, H3MEPUTEIHHON |
TEXHOJIOTHil B 00s1acTH BBIYUCITUTENbHON TEXHUKH, HH()OPMAIIMOHHBIX
TeXHOC(epHOI 0€30IIaCHOCTH, | TEXHOJIOTHH B CBOEH  IpodecCHOHATBHON
HU3MEPUTEIILHON 1 JeSITeIbHOCTH
BBIYUCIIUTEIbHON TEXHUKH, HN-20onkl

UH(POPMALMOHHBIX TEXHOIOTUN | YMETh YYUTHIBATh TCHIICHIIMH PA3BUTHSI TCXHUKH
IIPYU PELICHNUN TUIOBBIX 33la4 B | U TEXHOJIOTWA B  oOsactu  obOecrieueHUs
obsactu mpodecCuoHATIbEHON TeXHOC(EPHOU 0€30MaCHOCTH, U3MEPUTEIBLHON U

JeATEIbHOCTH, CBI3aHHOU BBIYMCIIUTEIILHOW TEXHUKH, WH(OPMAIIMOHHBIX
C3alIUTON OKPYXKAIOIIEH CPelbl | TEXHONOTUA B CcBoed  mpodeccHoHaIbHOU
1 oOecrieueHreM O€30ITaCHOCTH | IESTEIbHOCTH, HCIIONIB30BATh WNuTepuet-

YyeoBeKa pecypchl, TOIHOTEKCTOBBIE 0a3bl JTaHHBIX U

KaTaJoToB, DJIEKTPOHHBIE KYPHAIbl U IATSHTEHI,
MIOMCKOBBIE PECYpChl Ul MOUCKa MH(DOPMAIUK B
obnactu TexHochepHoi 6e30macHOCTH
HNA-3onk1

Brnaners crocoOHOCTBIO YYHTBIBATH TEHCHIHH
pa3BUTHS TEXHWKA W TEXHOJOTHH B 00JacTu
oOecrieueHuss  TexHoc(epHOM  OezomacHOCTH,
M3MEPUTENBEHOW W BBIYMCIMTENBHON TEXHUKH,
MH(QOPMALIMOHHBIX ~ TEXHOJOTMH B CBOEH
npodecCHOHATBHOMN J1eITETbHOCTH

4. OBIIAA TPYAOEMKOCTD JUCHUIIJIIMHBI
4.1. O0beM TUCHUIUIMHBI B 3a4eTHBIX efuHUIAX (Bcero) — 16 3E.

4.2. O0beM IMCUMILIMHBI 0 BUAAM yueOHOH padoThl (B Yacax):

KosinuecTBo yacoB (popma o0yueHusi — 0uHas)
Bup yueOHoii paGoThI Bcero no B T.4. 10 ceMecTpam

IUIaHY 1 2 3 4
KonTakTHas pabora 340 90 80 90 80
o0Oydaromuxcs ¢
npernoaaBaTeaeM
AyIUTOpHBIE 3aHSTHUS:
® JICKIIUH 136/136* 36/36* 32/32* 36/36* 32/32*
® [PAKTHYECKHE U 68/68* 18/18* 16/16* 18/18* 16/16*

CEMUHAPCKHE 3aHSATHSI

e 1abopaTopHBIC pabOTHI 136/136* 36/36* 32/32* 36/36* 32/32*
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(J1aGopaTopHBIHA

IPAKTUKYM)
CamocTosiTenpHas paboTa 92 18 28 18 28
dopma TEKyIIEro TECTUPOBAHUE, | TECTUPOBAHHUE, TECTUPOBAHUE, | TECTUPOBAHUE, | TECTUPOBAHUE,
KOHTPOJISI 3HAHUU U YCTHBINA ONPOC| YCTHBIN OMPOC YCTHBIM OMPOC | YCTHBIM ONPOC | YCTHBIN OMpOC
KOHTPOJIS 144 36 36 36 36
CaMOCTOSITeTIbHON paboThl
KypcoBas pabora - - - - -
Buabl npomexyTouHOM
arrecranuu (ax3amen,
3a4er)
Bcero yacos nmo 576/340* 144/90* 144/80* 144/90* 144/80*
AMCUMILINHE

4.3. Conep:xkaHue TMCHUIJIHHBI (MoayJis). PacnipenesieHue 4acoB Mo TeMaM M BUAaM Y4eOHOii padoThI:

®opma o0yueHus — ouHas

Buabl yueOHBIX 3aHATHH
AyIMTOPHBbIE 3aHATHSA
®opma
NpaKTH- | Jabopa- | 3aHATHA B o
H Camocro- TeKylero
a3BaHHUE pa3/ie/ioOB U TEM Bcero YeCKHue TOPHbIE HHTEpPaK-
HATHS 00ThI THBHOH | T oipHA KOHTPOI
JEKIHH 3a » | PaooTHl, pa6orta 3HAHUI
cemuna- | npaxru- | (opme
pbI KYMBbI
TECTUPOBAHUE,
THBIN OIT
1. MexaHuka 32 10 5 10 ye orpoc
TECTUPOBAHUE,
CTHBIU OTIPOC
2. MonekymsipHasipu3nKa 32 10 5 10 y p
TECTUPOBAHUE,
3. OCHOBBI 8 9 4 9 YCTHBIN OIPOC
TEPMOANHAMUKHI
TECTUPOBAHUE,
4. MexaHu4ecKue 29 9 5 9 YCTHBIN OIIPOC
KOJIeOaHUs U BOJTHBI
TECTUPOBAHUE,
CTHBIN ONPOC
5. DnekTpHuyeckoe mose 32 10 5 10 y p
TECTUPOBAHUE,
. CTHEIN OIIpoC
6. DIEeKTpUIECKHIA TOK 32 10 5 10 y p
TECTUPOBAHHE,
7. MarneTtusm 32 10 5 10 YCTHBII OIIpoc
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TECTUPOBAHUE,
8. DNeKTpOMarHuTHOETIONE, .
CTHBIHA OIIpocC
3JICKTPOMAarHUTHBIC 29 9 9 6 Yy p
BOJIHBI
9. OcHOBBI (HOTOMETPHUH, TECTUPOBAHUE,
reoMeTpuyecKas CTHBIN OIIPOC
p 32 10 10 7Y P
OIITHKA, OCHOBEI
BOJHOBOI OIITHUKHU
TECTUPOBAHUE,
10.KBanToBast mpupoaa 7
pupon 32 10 5 10 7 YCTHBIX OIIPOC
W3JIyYEHHUS
TECTUPOBAHUE,
11.ATOMHBIE CIIEKTPBI CTHBIHA OIIpocC
PPl 31 10 5 10 6 | p
MOJEIH aToMa
TECTUPOBAHUE,
12.OcHOBEI KBAaHTOBOM CTHBIHA OIIpocC
32 10 5 10 7 Y p
buzuku
TECTUPOBAHUE,
THBIN OIT
13.AtomHas usuka 31 10 5 10 6 ye OHpoc
TECTUPOBAHHUE,
14.51nepHas ¢puznka 28 9 4 9 6 S
IK3amen no oucyuniune 144
UTOIO: 576 | 136 | 68 | 136 | - | 92 | 144

5. COJEPY)KAHUE JUCLUUIIIAHBI (MOLYJIST)

Tema 1. MexaHuka

Cucremsl orcuera. [lonsaTus o mpoctpaHcTBe M BpeMeHH. KuHemaThka NpOM3BOJIBHOIO ABUKECHHUS.
CKOpoCTh U YCKOpPEHHE NMPOU3BOJILHOTO ABMKEHUS. JMHaMuKa MaTepraibHON TOYKH, TOCTYNATeIbHOTO
U BpalllaTeJbHOIO JBWXKEHHUS TBEPAOro Tena. J(MHaMuKa BpallaTeIbHOIO JBMIKEHUS MaTepHUaIbHOU
Touku. 3akoHbl HproroHa. Macca. Cuma. Ummynbc. DHeprusi. Mexanuwdeckas pabota. MOIIHOCTB.
Kunernueckas ¥ noreHuuanbHasi SHEprus. 3aKoHbl coxpaHeHus. KoHcepBaTHBHBIE M JUCCUIIATHBHBIE
CHIbL. 3aKOH COXPAaHEHUS MEXaHWYECKOH sHepruu. 3aKOH COXpaHEHMs MOJIHOM SHepruu. AOGCOIIOTHO
ynpyruid u Heynpyrui ynapsl. HenmHeprumanbnbele cuctemsl orcuera. Cuinel nHepumu. MHepunanbHbie
cUcTeMbl. MexaHn4ecKuil MpUHIMI OTHOcUTeNbHOCTH. [IpeoOpazoBanus ['anunes. Teopema crioxeHust
CKOpPOCTEH.

Tema 2. Moaekyasipaasi puzuka
[Ipeamer u MeTOaBI MOJIEKYJIIpHON (Pu3MKH. TepMOIUHAMUYECKUE COCTOSIHUS M TEPMOJIUHAMUYECKHE
napameTpbl. OJKCIIEPUMEHTANbHBIE Ta30Bble 3aKOHbl. YPAaBHEHUE COCTOSIHUSI HWJEalIbHOrO Tasa.
OCHOBHOE YypaBHEHHE MOJICKYISIPHO-KUHETUYECKOW TEOpUHM HACAIbHOTO rasza. Pacnpenenenue
MakcBemia 4uciia MOJIGKYT 1o ckopocTsiM. CpenmHsst anuHa CBOOOJHOTO TmpoOera. PeanbHbie
ra3bl,KUAKOCTH, TBEP/IBIE TEa.

Tema 3. OcHOBBI TEPMOIUHAMHUKH
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MKT. HWneanpnsiii r1a3. CteneHu cBoOoabl. BuyTpennsisi sHeprust rasa. IlepBoe  Hauaio
TepMonuHamMuki. Pabora raza mpu m3MeHeHuu ero obwvema. TemmoemkocTh. IIpuMeHenune mepBoro
Hayaja TepMOJAMHAMHUKH K H30IpoleccaM. DHTpomus. TernaoBple MalmMHbBL. [[ukinyeckue mpoueccsl.
[Mukn Kapno. Btopoe nawyamo tepmomuHamuku. OOpatumbie mporiecchl. Cuiabl M MOTEHIMAIbHAS
SHEPrus MEKMOJICKYJISIPHBIX B3auMOIeiicTBHl. Y paBHeHue Ban-nep-Baanbca.

Tema 4. KosieGaHUSI M BOJTHBI
'apmonnueckue konebaHus. YpaBHEHHE TrapMoHUYeckux KoneOanuil. ['paduyeckoe wuzoOpaxeHue
rapMOHUYECKOTO KOJIEOATEIBHOTO JBMXKEHUS. DHEPrus TapMOHHUYECKOTO KOJEOATEIbHOTO JBHKCHHS
MarepuanbHOM TOuYkH. ['apMoHMueckuil ocumuisATop. Buabsl MaaTHuKOB. ClioK€HHME TapMOHUYECKHUX
konebanuii. @Durypsr Jluccaxy, Ouenus. 3aryxaromme KoyieOaHus. BwIHyXAeHHBIE KoJIeOaHUS.
Pe3onanc. Ynpyrue BoaHbl. MexaHU3M BOJTHOBOTO JIBH)KCHHS. Y paBHEHHE OCTYIIEH BOTHBI.

Tema 5. DiekTpuueckoe noe.
3akoH Kynona. HanpspkeHHOCTH M MOTEHLMAN 3JEKTPUYECKOrO IIOJIA, JIMHUM  HANpsHKEHHOCTH.
[IpuHnun cynepno3unuu dnekTpudeckux nosed. Teopema l'aycca miisg BeKTOpa HaNpsLDKEHHOCTH
asiekTpryeckoro nois. Pabora cui snextpocratuueckoro mossi. CBsi3b HANPSHKEHHOCTH U MOTEHLMAIA,
SKBUIIOTCHIMAIbHBIC ITOBEPXHOCTH.
[TonAapuzanus AOUAIEKTPUKOB. Buabl AHMAIEKTPUKOB, CErHETORIEKTPUKHU, IIBE303JEKTPUKU. Bekrop
nosipusanuu.  WMuaykous — anexkTpudeckoro  mosis.  JIMdJIeKTpH4Yeckas — NPOHULAEMOCTbh U
BOCIIpUUMYHMBOCTE. Teopema ["aycca [uist HalIpsSHKEHHOCTH dJIEKTpUdYecKoro nous. IIpenomienne nuunit
AJIEKTPUYECKOTO II0JIsI HA TPAHULIE Pa3/iena IBYX AUAJIEKTPUKOB.
[IpoBOHMKYM BO BHELIHEM 3JIEKTPUYECKOM Iose. KoHaeHcaTophl, COeIMHEHNE KOHAEHCATOPOB.
DHeprus CUCTEMBI 3apsi10B. DHEPTUs 3apsSHKEHHOIO IPOBOAHUKA U 3apSKEHHOI0 KOHEHCATOopa.
OHeprus MeKTPUYECKOro MoJsl.

Tema 6. DaekTprUYecKHii TOK.
Onextpuueckuid Tok. Cuna u miotHocTh Toka. DJIC. 3akon Oma (u1si OAHOPOIHOTO U HEOAHOPOIHOTO
yuyacTka I1enu), 3akoH Oma B nuddepenuuansHoii ¢popme. Compotusienue. 3akoH Jlxoynsg-JIenua.
Coenunenne pesuctopoB. MomHocts Toka U KIIJl ncrounuka. IlpaBuna Kupxroga. IIpoBognuku,
U30JIATOPBl M TOJYNPOBOAHMKM — OCHOBBI 30HHOM Teopun. Dpdexkr Xomra. p-n- mepexon B
MOJTYTIPOBOTHUKAX.
Toxk B snexTponutax (dnekTponus, 3akoH Papanes). Toxk B razax (BUABI Ta30BOT0O paspsaa).
ITepemenHslit Tok. Pe3oHanc TokoB. MOIIIHOCTH B 1I€TIH IEPEMEHHOTO TOKA.
OnekTpuueckue kojedanus (CBOOOIHBIE, 3aTyXalOIINE U BHIHYKICHHBIE).

Tema 7. Marnerusm.
B3aumopeiictBue TokoB. MarHutHoe mnosie. MarHutHas WHAYKUUWS, JUHAA MarHUTHOM HHAYKIWH.
3akoH buo-CaBapa. Lupkynsuuss BekTOopa MarHUTHOM uHAyKuuH. [lone conmenomma. Marnetuku,
dbeppomarnetnsm. Hamaramuennocts. HampspkeHHOCTH MarHuTHOTO Tons. [{upkymsimust BekTopa
HANPSLKEHHOCTH MAarHUTHOTrO noJjisd. [Ipenomienue NMHUNA MarHUTHOW MHAYKLMU Ha TPAaHMIIE paszena
JIBYX MarHETUKOB.
Cuna Amnepa. Cupa Jlopenua. Bzaumoneiicteue 1Byx TokoB. KOHTYp ¢ TOKOM B MarHUTHOM IIOJI€.
SABnenue snekrpomarauTHOW HHAYKIMU. DJ1C naaykuun. MHayktnBHOCTH. CamonHyKnus. Bzanmuas
MHAYKIUS. TOKM 3aMbIKaHUA U pa3MbIKaHUs LUENU. J{BUKEHHE 3apsSKEHHBIX YaCTUL B MATHUTHOM TI0JIE.

Tema 8. J1eKTPOMarHUTHOE MoJ1e, 3JIeKTPOMATHUTHbIE BOJTHBI.
BuxpeBoe anexrpuueckoe nose. Tok cMmelleHus. DIeKTpOMarHUTHOE IoJjie. YpaBHEHMsT Makcsena.
BonnoBoe ypaBHenwue. Ilnockas snekTpoMarHuTHasl BOJIHA. DHEPTUS U UMITYJIbC JIEKTPOMArHUTHOTO

I10JIA.

Tema 9. OcHoBbl (poTomMerpun. 3aKOHBI reoMeTpuyeckoil onTHKH. OCHOBBI BOJIHOBOI
ONTHKH.
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CgeroBoit notok. DoTomMeTpuuecKue BETMYUHBI U €IUHULIBIL.

[Mpunuun @epma. 3akoHbl OTpakeHUs U mpenomiieHus. [Ipenomnenue Ha ceprudeckoil MOBEPXHOCTH.
Cdepuueckue 3epkania U TOHKHE JIMH3BL. [I[puMepsl MOCTpOeHUs: H300paKeHUH B TOHKHUX JIMH3AX.
HNutepdepennius cera. Onwir KOHTa. Ilomockl paBHOW TONIIMHBI W paBHOrO HakioHa. Jludpaxius
ceeta. [udpakunus @Dpenens, meron 30H PDpenens. [Judpaxuus Opaynrodepa. [lomspuzarus.
Jlucniepcusi, 3aBUCUMOCTb TIOKa3aTelIs IPEJIOMIICHUS OT YaCTOTHI.

Tema 10. KBanToBasi npupoaa u3Jjy4yeHusl.
TennoBoe uznydenue. 3akon Kupxroda. 3akonsl Credana-bonbimana u cmemenust Buna. ®@opmyibl
Panes-/xurca 1 BuHa A1 CEKTPalbHOM MIIOTHOCTH YHEPTETHYECKOH cBeTUMOCTH. Y D- karacTpoda.
KsanTel [tanka u ¢popmyna [nanka. Buemnuii potoaddext. 3akonsr CtoneroBa.YpaBHEHHE
DiiHmTeHa 11 BHenTHero Gorodddexra. Macca u ummynbe Gorona. dpdext Komnrona. EquncTBO
KOPIYCKYJISIPHBIX 1 BOJTHOBBIX CBOMCTB RJIEKTPOMArHUTHOTO M3JIYYECHHUS.

Tema 11. AToMHBIe cnieKTpbI. Moaeun aToma.
Mopnenu aroma Tomcona u Pesepdopna. Paccesnue Pesepdopna. [lmanerapras moxens atoma u eé
Henoctatku. Crektp Bojgopoaa. CrieKTpaibHble JIMHUM U cepuu. ATom bopa. YciaoBue KBaHTOBaHUS
bopa. Iloctynarsl bopa. DHepreTnyeckuii CEKTp BOAOPOIONOI00HOTO aTOMA.

Tema 12. KBanToBas pusuka.

KopnyckynsipHo-BonHOBOM nyanu3M cBOMCTB BewecTBa. Bomubl Jle bpoilg. DkcnepuMeHTHI,
JOKAa3bIBAIOIIME  KOPIYCKYJISIPHO-BOJIHOBOM  Jyalu3M  CBOWCTBAa  YacTHILL CootHomieHue
HeomnpeaenéHHOocTe U ero cMbici. BonHoBast ¢yHKIuMs, €€ cBOWCTBA M €€ CTATHCTUYECKUN CMBICIL.
[Ipuniun coorBercTBusA. ['amunbroHman. YpaBHenue lllpenunHrepa: craimoHapHOE M BPEMEHHOE.
Yactuiia B OJHOMEPHOM MPSMOYTrOJbHOW MOTEHUUAIbHOW sMe. 3ajada O dYacTule B OECKOHEYHO
IIIyOOKOHM MPsIMOYTOJIbHON MOTEHIIMAIBHON sIME, SHEPT€TUYECKUI CIIEKTP ATON YaCTULIBI U BEPOSITHOCTh
e€ HaxXOoXKJIEHHs B Pa3HBIX 4YacTsaX sMbl. [loTeHIManpHBIE SIMBI W TOTEHIUMANbHBIE Oapbephl.
[IpoxoxkaeHne dacTUIbl 4Yepen TMOTEHIUATbHBIN Oapbep (Ha MpUMEpe OJHOMEPHOTO Oaphepa).
Koaddunment mpospaunoctu Oapbepa. JIMHEWHBI TapMOHMYECKHUN OCIWILISTOP B  KBAaHTOBOM
MexaHuke. MomeHT umnyibca. COOCTBEHHbBIE 3HAYEHUSI U COOCTBEHHBIC (DYHKIIMM MOMEHTa UMITYJIbCa.
Cnun. Oneparop cnuHa. CoOCTBeHHBbIE 3HA4YeHHsI orepaTopa cruHa. [1omHbI MeXaHUYeCKHUil MOMEHT
yacTulbl. DepMHOHBI U 0030HBI.

Tema 13. ATomHas pu3uKa.
ATOM BOZIOpOZa B KBaHTOBOW MexaHuke. YpaBHeHue lllpenunrepa ans atoma Bogopoaa. KBantoBsle
yucia W WX CMbICI. BoJHOBBIE (YHKIIMM U DHEPreTUYECKUU CIEKTp aToMa  BOJOPOJA.
ToXI1eCTBEHHOCTh YacTHUI], NPUHLUI HEpPa3IMYMMOCTH OAMHAKOBBIX wvacTull. [lpuHmmn Ilaymm.
3anoJHEeHNE SHEPTeTHYECKUX YPOBHEH (2JIEKTPOHHBIX 00010YeKk) B aroMe. llepmommueckas cuctema
3JIeMeHTOB ~ MeHzeneeBa.  MouieKynbl:  BHIBl  XMMHUYECKOM  CBSI3M,  BAJCHTHOCTb,  TEPMBI,
MYJIbTUIIJICTHOCTD. MO.]'IeKy.]'ISIpHBIe CIICKTPHI.

Tema 14. Sinepuas pusuxa.
Mopenu crpoenus sigpa aroma. Hyknonsl. SlnepHbie cuiibl U ux cBoiicTBa. M30Tomnbl. DHEprust cBs3un
nedekT wmaccel. PannoakTHBHOCTR. 3aKOH paauoakTUBHOrO pacrana. llepuwonm  mosypacmana.
AKTHBHOCTB U30TOMNA. SnepHpie peakunu. Anbga- u OeTa-pacna.

JIeKIIMOHHBIN KypC TMPEIoiaraeT CHUCTEMAaTU3UPOBAHHOE W3JIOKEHHUE OCHOBHBIX BOIPOCOB
y4eOHOU JUCIMIUIMHBI W JOJDKEH J1aBaTh HAaWOOJbIINKA O00BeM HMH(pOpMalUM U OoOecredynBaTh Ooee
riy0oOKOoe MOHMMAaHHe Y4YeOHBIX BOMPOCOB NPU 3HAYMTEIHLHO MEHBIIMX 3aTpaTax BPEMEHHU, YeM OTO
TpedyeTcst OONBIIMHCTBY CTYICHTOB Ha CAMOCTOSITEIbHOE N3yUeHHE MaTepHaa.
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6. TEMbI IPAKTUYECKNX 1 CEMUHAPCKHX 3AHATHI

Tema 1. MexaHuka
dopma IpoBeICHUS — CEMUHAP.
Pemenue 3anau no pasnenam:
- KMHEMAaTHKa [IOCTYATEIBHOIO U BPAalaTeJIbHOIO JBUKCHHUCE;
- BTOpOM 3aK0H HproToHa;
- 3aKOHBI COXPAaHEHUS UMITYJIbCA U SHEPTHH;
- MOMEHT UHEPILIMH, OCHOBHOE YPaBHEHUS BPALIATEIbHOIO IBUKEHHUS.
Tema 2. Monekysipuasi pusnka
dopma npoBeICHUS — CEMUHAP.
Pemenue 3aa4 no pasaenam:
- MKT, 6apomerpuueckas popmya;
- pacnpenenieHue MakcBeuia.
Tema 3. OCHOBBI TEPMOAMHAMUKH
@®opMa IpOBEICHUS] — CEMUHAP.
Pemenue 3aa4y no pasaenam:
- u3oIpoueccel, ypaBHeHHe Meneneesa-Knanelpona;
- pa0oTa mpu pacIIMpEeHUH ra3a, BHyTPEHHss SHEPrus, IepBOe HaYaJI0 TEPMOINHAMUKH;
- TEIJIOEMKOCTb, SHTPOIHS, BTOPOE HAYaJI0 TEPMOJIUHAMUKH, LIUKJIBL;
peanbHbI€e ra3bl, ypaBHeHue Ban-nep-Baanbca.
Tema 4. KoneGanusi u BOJHBI
®opMa IpOBEICHUS] — CEMUHAP.
Pemenue 3anau no pasnenam:
- ypaBHEHHE TapMOHHMUYECKUX KoJeOaHuil, 3aTyXarolue KoeOaHus, BIHYK/ICHHbIE
KOJIeOaHUs1,PE30HAHC;
- cloKeHue konebanui, purypsl Jluccaxy;
- BOJIHBI, ypaBHEHHE O€ry1eii BOJIHBI.
Tema 5. DiekTpUUeckoe moJe
®opMa MpoBeEHUS — CEMHUHAp.
Pemenue 3ama4 no pazaenam:
- 3akoH KynoHa, npuHIun cynepno3unuy;
- Teopema ["aycca U1 SIEKTpUYECKOTO MOJIS;
- €MKOCTb, KOHJICHCATOPBI, SJHEPTUS JIEKTPHUUECKOT0 MOJI;
- TpaHWYHBIE YCIOBHUS HAa TPAHULIE pa3/ieNa ABYX JUDJIEKTPUKOB.
Tema 6. DnekTpryecKuii TOK
dopma IpoBeEHUS — CEMUHAP.
Pemenue 3ama4 no pazaenam:
- 3akoH OMa, coeluHEHHE pe3ucTOpoB; npasuiia Kupxroda;
- 3akoH J[xoyns-JleHua;
- IIEPEMEHHBIN TOK;
Tema 7. MarueTusm
dopMa npoBEIEHNS — CEMUHAP.
Pemenue 3amay no pazaenam:
- 3akoH buo-Casapa, cuiia Amnepa;
- 3akoH Dapazes A INEKTPOMArHUTHON UHTyKIUY;
- CaMOMHAYKIIMS; TOKU 3aMbIKaHUS U pa3MbIKaHUS LIETIN;
- TEOpEMbI O HUPKYJISLHUU JUIsl BEKTOPOB MAarHUTHOW MHAYKLUHU U HAMIPSDKEHHOCTH;
- RLC-konTyp.
Tema 8. DneKTpOMArHUTHOE 10JI€, 3JTeKTPOMATHUTHbIE BOJIHBI
@®opMa npoBeIeHUs — CEMUHAP.
Pemenue 3anau no pasnenam:
- ypaBHeHHus MakcBenna;
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OMB.
Tema 9. OcHoBbI (poToOMeTpHHU. 3aKOHBI TeOMeTpUUYeCcKoii onTUKH. OCHOBBI
BOJIHOBOMONITUKH

dopma npoBeeHHS — CEMUHAP.

Pemenue 3aau no pasaenam:

TOHKHE JIMH3bI, 3aKOHBI TEOMETPUUECKON ONTHKU;
OCHOBBI (DOTOMETPHH.
untepdepenius B onbiTe FOHTa; nHTepdepeHIs B TOHKUX IUIEHKaX, Koiblia HpioToHa;
30HbI OpeHnens;
Iudpakiys Ha LeI U Ha TM(QPaKIMOHHON peléTKe;
JHCTIEPCHUs CBETa
Tema 10. KBanToBasi npupoaa u3jaydyeHus
dopma mpoBeeHUS — CEMHUHAP.

Pemenue 3aa4y no pasaenam:

TEIUIOBOE U3Iy4eHue, popmyna [lnanka;

dhoTodrddexr;

s ekt Komnrona, cBsi3b KOPITYyCKYJISIPHBIX U BOJTHOBBIX CBOMCTB M3JTyUeHHUS.
Tema 11. ATomHbIe ciekTpbl. Moaeau aTtoma

@opMa IpOBEICHUS] — CEMUHAP.

Pemenue 3ama4 no pazaenam:

aToM bopa, criekTpsI BOJIOPOAOIIOTOOHBIX ATOMOB;

JIMHUU, CEPUH U NIEPEX0/Ibl B TOMHBIX CIIEKTpax.
Tema 12. KBantoBas ¢pusuka

®opMa NpoBEJIEHUS — CEMUHAP.

Pemenue 3amay no pazaenam:

JUnHa BOJIHBI [le bpoins;
MIPUHLINI HEOITPEAEIEHHOCTH;
BOJIHOBAs PyHKIIMS, €€ CBOWCTBA U CTATUCTUYECKUI CMBICIL.
ypaBHeHue lllpenunrepa, 4acTubl B NOTEHIHAIBHBIX SIMax, MPOXOXKICHUE YACTHI] YEPE3
MOTEHITUATIBHBIN Oapbep.
Tema 13. Atomuasi puznka
dopma NpoBeICHUS — CEMUHAP.

Pemenue 3agay no pasaciiam:

opOUTaNBEHBI MOMEHT UMITYJIbCA, CIIMH U IMOJHBIH MEXaHUYECKUI MOMEHT;
3aroJIHEHNE JIEKTPOHHBIX 000JI04eK B aToMe, npuHuun [laynu; pazpeméHnble n3anpeméHHble
MIE€PEX0/1bl; TEPMBI.
Tema 14. Sfinepunasi pusuka
dopMa npoBeIEHNS] — CEMUHAP.

Pemenue 3amau no paszaenam:

neeKT MacChl U DHEPTHS CBS3H;
3aKOH paJM0aKTUBHOIO pacrajia;
sIIEpHBIC peaKIny; anb(da-, 0eTa- 1 TaMMa-u3TydeHHe.

[IpakTnueckue (CeMUHApPCKUE 3aHATHS) MPEACTABIAIOT COOOM JeTamu3alyio JIEKIIMOHHOTO
TEOPETUUECKOI0 MaTepHalla, IPOBOAATCS B LEIAX 3aKPEIUIEHHs Kypca M OXBATHIBAIOT BCE OCHOBHBIE

pasziessl.

OcHoBHO (I)OpMOﬁ MMpOBCACHHUA CCMUHAPOB W IMPAKTHYCCKUX 3aHATHH SBISETCS peicHuc

3aaad. B 00513aHHOCTHU npenoaaBaTeid BXOJAT: OKa3aHuc MCTOI[H‘ICCKOﬁ IIOMOIITH
KOHCYJIBbTHUPOBAHHUE CTYACHTOB IO COOTBETCTBYIOIIIUM TEMAaM Kypca.
AKTHBHOCTB Ha MPAKTHYCCKUX 3aHATUAX OLICHUBACTCA IO CIICAYIOIINUM KPUTCPUAM:

* pelueHue 3a7a4 y JOCKH;
®  CaMOCTOSITEIbHOE PEIlIeHUE 3a/1a4 BO BPEMsI KOHTPOJIbHBIX padoT.
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7. JIABOPATOPHBIE PABOTBI, IPAKTUKYMBbI

Tema 1. Mexanuka

dopma npoBeaeHus — 1a00paTOpHbIE PAOOTHI.

3ansartue 1.

JIabopatopHas padoTta «/3ydeHne 3aKOHOB PaBHOYCKOPEHHOTO JIBIIKEHUS.
Bomnpocekl 1o Teme (17151 00CY>KIEHUS HA 3aHATUH, TSI CAMOCTOSITEIIBHOTO U3YUCHHUS).

1. MarepuanpHas Touka. Mexanuueckoe aBmwkeHue. Cucrema otcuera. IloctynarenbHoe
JBUKEHUE. PaBHOMepHOE IBMKEHUE, PAaBHOYCKOPEHHOE W PaBHO3aMEJICHHOE JBUKECHUE.
Tpaexropus. Panuyc-Bekrop. IIpoiineHHslil yTh. BekTOp nepemerienus.

2. MrHoBeHHas CKOpocTh. CpeHss CKOPOCTh. Y CKOpEHHE.

3. 3akonsl HeroToHa. Crita TpeHus.

3ansTue 2.
JlabopatopHas padoTta «/3ydeHune 3aKk0OHOB BpaIaTeIbHOTO JBUKCHHS.
Bonpocsl o Teme (7151 00CyX1eHUS HA 3aHATUU, IS CAMOCTOSATEIBHOTO U3YUYCHHUS).

1. Bekrop yrioBoii ckOpocTH. YTioBoe yckopeHue. CBS3b yIiIOBOW U JTUHEHHOW CKOPOCTH,
CBSI3bJINHEHHOTO U YIJIOBOTO YCKOPEHHS.

2. Teopema I'toiirenca-1lreitnepa. OCHOBHOE ypaBHEHHE AUHAMHUKHU BPAIATEIbHOTO JBH)KCHUS
(oOmmumii 1 YacTHBIN BUI). 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCa. 3aKOH U3MEHEHUSI MOMEHTA
UMITyJIbca cucTeMbl. KuHeTnueckas 3Heprus BpallaTeabHOro JABHKEHUS.

3anstue 3
JlaGoparopHas pabora «MasTHHK MakcBesiay.
Bonpocsl no Teme (A7151 00CY>KACHUS HA 3aHATHH, 1151 CAMOCTOSITEIbHOTO U3yUeHUs).

1. A6comtoTHO TBepaoe Teno. BpamarensHoe amxkenue. Och Bpamienus. Llentp macc TBEpaOTO
Teda U CUCTEMBbl MaTepualbHbIX TOoueK. MomeHT cuibl. MoMeHT ummyibca. MoMeHT
nHepuuu. @opMyia MOMEHTA UHEPLIUU.

Tema 2. Moaekyasipaasi puzuka

®dopma npoBeeHus — 1abopaTopHbIE paObOTHI.

3ansaTue 1.

JlabopatopHas pabota «CTaTuCTHUECKUE pacTpeIeIeHUs] B MOJIEKYIISIPHOU (DU3HKEY.

Bonpocsl no Teme (1151 00CYKACHUS HA 3aHATUH, JJIS1 CAMOCTOSATEIBHOTO U3YUYEHU).
1. OcHoBbl Teopuu BeposiTHOCTH. Pacnipenenenne MakcBenia 1 €ro CBOWCTBA.

Tema 3. OcHOBBI TEPMOIMHAMHKH

dopma npoBeeHus — 1abopaTopHbIE paObOTHI.

3ansaTue 1.

Jlabopatopnas padbota «OmnpeeneHne OTHOIIECHHS MOJIIPHBIX TETNIOEMKOCTEH Ta30BY.

Bonpocs! no Teme (17151 00CY>KA€HUS HA 3aHATUH, JJIS1 CAMOCTOSATEIBHOTO U3YUYEHUS).

1. TemnnoeMKoCTh Tena, MOJSIpHAs U yJIeIbHAs TEIIIOEMKOCTh. TerIoéMKOCTh B
paznuuHbIxu3omnpoueccax. CootHomenue Maiiepa.

2. AnwmabatHBIN TIporiece U ero cBoiicTsa. [lokazarens aanadaThl U €ro CBA3b C YHCIOM
CTENeHEeCcBOOOAbI MOJIEKYIT UJIEATIbHOTO Tra3a.

3ansTue 2.

JlabopaTopHas pabora «M3yueHne  B3aMMOCBSI3U MEXIY JaBJIEHHEM U 00BEMOM rasa mpu
IIOCTOSIHHOM TEMIIEpPAType».

Bonpocsl o Teme (17151 006Cy:X/1€HUS HA 3aHATUH, JAJI1 CAMOCTOSATEIBHOTO N3YUYECHHUS).

1. Temnnora, BHyTpeHHsIs 3HEprus U paboTa rasza npu pacuupenuu. [lepsoe Hayaio
TepMoarHaMuKu.llepBoe Havalo TepMOIMHAMUKH B U30IpOLIECCaX.

3ansTue 3.
JlaGopatopHas pabota «/3yueHne n30XopHOTo IpoIeccay.
Bonpocsl no Teme (1151 00CYKACHUS HA 3aHATUH, JJIS1 CAMOCTOSATEIBHOTO U3YUYEHU).

1. M3omporiecchbl: H30TepMUUECKUH, N30XOPHBIN, H300apHbIi. PaboTa 1 n3MeHeHHe YHEPTUHU BO
BCEXM30MPOLIECCAX.

Tema 4. Kosre6aHusi U BOJIHBI
dopma npoBeieHUs — 1abopaTopHbIE paObOTHI.
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3ansartue 1.

JlaboparopHas pabora «OnpeaeneHue yCKOPeHHsI CBOOOIHOTO AJACHHUS C IIOMOIILIO
MaTEMaTHYECKOr0 MasiTHUKay.

Bonpocekl 1o Teme (17151 00CY>KICHUS HA 3aHATUH, JUISI CAMOCTOSITEIIBHOTO U3YUCHHUS).

1. KoneGanwus. 'apmonnueckue konebanus. AMIUIMTY 1, IepHo, (Ga3a, HauanbHas (asa,
yactora.BeiHyKIeHHbIE U cBOOOIHBIE KoNieOanus. Pe3oHaHc.

Tema 5. DaexkTpuueckoe moJe

®dopma npoBeeHus — 1abopaTopHbIe pabOTHI.

3ansartue 1.

JIaGoparopHast paboTa «DKCIepUMEHTAIBLHOE OIIpeIesIeHIE pacpeieTIeHUs HapsHKEHHOCTH
ANEKTPUYECKOTO MO CUCTEMBI ANEKTPUUECKUX 3aPSIOBY.

Bonpocekl 1o Teme (17151 00CY>KIEHUS HA 3aHATUH, TSI CAMOCTOSITEIIBHOTO U3YUCHHUS).

1. Toueunsrii 3apsz. [IpoOusIii 3apsan. 3akon Kynona. HanmpspkeHHOCTD M TOTEHIIMAT
ANEKTPUYECKOTO OIS, TUHUHU HAMPSKEHHOCTH.

2. TlpuHnumn cynepno3unuu sJekTpudeckux moneid. Teopema ["aycca mist BekTopa
HaAMPSKEHHOCTUAJIEKTPUYECKOTO OIS

3. PaGora cun anekrpocrarnyeckoro nosst. CBS3b HANPSHKEHHOCTH M OTEHIIMANA,
SKBUIIOTEHIMAJIbHBIE [IOBEPXHOCTH.

Tema 6. DnekTpUUeCKUil TOK
dopma npoBeeHus — 1a00paTopHbIe PabOTHI.
3ansTue 1.
JlaGopatopnas pabota «IIpaBuiaa Kurpxroday.
Bonpocsl o Teme (7151 006CyXI€HUS HA 3aHATUU, AJI1 CAMOCTOATEIHLHOTO U3YUCHUS).
1. DnekTpuyeckas memnb. ¥Y3ell, BETBb U KOHTYp 3JeKTpudeckoi nemu. [Ipasuna Kupxroda.
3ansTue 2.
JIaGoparopHast paboTa «3MepeHre COpOTHBIIEHHS C TOMOIIBIO MOCTA IIOCTOSTHHOT'O TOKay.
Bonpocsl no Teme (1151 00CYKACHUS HA 3aHATUH, JJIS1 CAMOCTOSATEIBHOTO U3YUYEHU).

1. DOnextpuyeckuii Tok. Cuma u miaoTHOCTh Toka. Hanpsixenne. 3/[C. 3akon Oma (1ist
OJIHOPO/IHOTOM HEOJHOPOJIHOTO yJacTKa LT, AJIsl IOJTHOMW 1ienu), 3akoH OMa B
muddepeHnmanbHON Gopme.

2. CompotuBieHue. Y IenbHOE conpoTuBieHne. Ouzndeckas mpupoa COMPOTHBIICHUS B
Metasutax.3akoH Jlxoyns-Jlenna. CoenrHeHne pe3nucTopoB.

Tema 7. Maruetusm

dopma nmpoBeieHus — 1a00paTOpHbIE PAOOTHI.

3ansaTue 1.

JlabopaTtopHas pabota «OmnpeneneHne ropu30HTATLHON COCTABIISIFONIEH MHTYKIIMH MAarHUTHOTO
TIOJIA3EMIIN.

Bonpocs! no Teme (1151 00CYKACHUS HA 3aHATUH, JJIS1 CAMOCTOSATEIBHOTO U3YUYEHU).

1. 3akon Ammepa. MarHuTHas WHIYKIHS, TUHUM MarHUTHOW WHIYKIUU. [IpuHiun
CYNepro3ULMUAJIA MarHUTHBIX Tosield. 3akoH buo-CaBapa-Jlamnacca.

2. Teopema o UPKYIAIUH JIJIs1 BEKTOPAa MATHUTHOW MHIYKIIUN. MarHuTHas UHAYKIUS
0ECKOHEYHOTOIIPSIMOTO TIPOBOJHHUKA C TOKOM.

3. MoOMeHT, neicTBYIONINI Ha KOHTYP C TOKOM B MAarHUTHOM TT0Jie. MarHUTHBI MOMEHT.

Tema 8. Di1eKTPOMAarHUTHOE 1M0JI€e, 3JIeKTPOMATHUTHbIE BOJTHBI

dopma nmpoBeeHus — 1abopaTopHbIE paObOTHI.

3ansTue 1.

JIaGoparopHast paboTa «DNeKTpoMarHuTHbIe kKosiebanus B B LC-koHType».

Bonpocsl o Teme (17151 006Cy:X/1€HUS HA 3aHATUH, JAJI1 CAMOCTOSATEIHHOTO N3YUYECHHUS).

1. BwHyX)aeHHBIE dIeKTpuUeckue konebanus B LC-KoHType. AMILTUTYTHO-4acTOTHAs
3aBUCHUMOCTb.

2. Buxpesoe snekTpuueckoe mose. Tok cMemmenns. DIeKTPOMarHuTHOE ToJie. Y paBHEHHS
Makcgeia. BoinHoBoe ypaBHEHHE.

Tema 9. OcHoBbl poToMeTpHN. 3aKOHBI reoMeTpHUYecKoii onTHKH. OCHOBBI BOJIHOBOM
ONTHKH
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dopma npoBeaeHus — 1a0opaToOpHbIE PAOOTHI.

3ansartue 1.

JIaGoparopHast pabota «OmnpeaeneHne nokasaress IpeIoMICHHUS CTEKIIa C TOMOIIBIO
MHUKPOCKOIIa.

Bonpocsl o Teme (7151 006CyX1€HUS HA 3aHATUH, AJI1 CAMOCTOATEIHLHOTO U3YUYECHHUS).

1. Jlyu. Yerslpe rnaBHBIX 3aKOoHa reoMmerpuueckod ontuku. Ilpunmun @Pepma. Ontuueckas
JUIMHAa TyTH. AOCOJIOTHBII M OTHOCUTENIBHBIM MOKa3aTelb MpelomiieHus. ['paHUIlbI
[IPUMEHUMOCTUTEOMETPUYECKON ONTHUKH.

3ansTue 2.
JlabopatopHas pabota «DoToMeTpuueckue u3mMepeHus Ha ckaMmbe OC-My.
Bomnpocel o Teme (17151 00CY>KIEHUS HA 3aHATUH, TSI CAMOCTOSITEIIBHOTO U3YUCHHUS).
1. OcHoBHBIE (POTOMETPHUECKUE TOHATHUS, BETMYUHBI U €IMHUIIBI M KX CBS3b C
SHEPTreTUYECKUMH.

JIaGopatopHble pabOThl MPEACTABIAIOT U3 ce0sl NPOBEACHUE CTYJEHTAaMH SKCIHEPUMEHTOB I10
3aJJaHHOI TeMaTUKe C TMOCIIEAYIONIel 00paboTKOM 1 aHAJTM30M TOJTY4YEeHHBIX AaHHBIX. Kaxnas pabota
IIPAKTUKyMa TaK)Ke BKIJIIOYAET YCTHBIM ONPOC CTYAEHTOB IO TEMaM, HEMOCPEJICTBEHHO CBSI3aHHBIM C
TEeMaMHU JJa0OpaTOPHBIX PadoT.

AKTHBHOCTB Ha na60paT0pH0M MPAKTUKYME OLICHUBACTCA 110 CIACAYIOIHUM KPpUTCPUSAM!
®  OTBETHI HA BOIIPOCHI, [Tpe/IJIaraéMble IIPEN0AaBaTeeM;
*  BBINOJHEHUE FIKCIIEPUMEHTOB-YIIPAKHEHUH B PaMKax TeM JIAOOPaTOPHBIX PadoOT.

HaHHHe 3aHATUA IIPOBEPAIOT CTCIICHDb BJIAACHUA TCOPECTUUCCKUM MATCpUAIIOM, ITIOMOT'atOT
3aKpCHUTh TCOPCTUUCCKHUEC 3HAHUA IMTOCPCACTBOM NUINIFOCTPAlIMU HAa PCAJIbHBIX ITPUMEPAX, a TAKKC
(1)OpMPIpy}OT HaBBbIKH ITIOATOTOBKH U ITPOBCACHUA DKCIICPUMCHTA U O6pa6OTKI/I €ro JaHHbIX.

8. TEMATHUKA KYPCOBBIX, KOHTPOJIbBHBIX PAGOT, PE®@EPATOB

KypcoBble, KOHTpOIbHBIE PA0OTHI U pedepaThl HE MPeTyCMOTPEHBI YUEOHBIM IIJIAHOM.

9. IEPEYEHbB BOITPOCOB K OK3AMEHY

1. MarepuanbHas Touka. Mexanndeckoe qBmxenue. Cucrema orcuera. [loctynarensHoe ABHKEHHE.
PaBHOMEpHOE ABUXKEHUE, PABHOYCKOPEHHOE U paBHO3aMEMIIEHHOE ABUXKEeHUE. TpaeKkTopusi.
Paaunyc-Bexrop. [Ipoiinennslii myTsb. [lepemenienue (BeKTOp nepeMenieHus).

2. MrHoBeHHas ckopocTb. CpeiHss CKOpocThb. Y ckopeHre. HopManbHoe 1 TaHTeHIIMAIbHOE
yckopenue. Kpususna tpackropun. Paanyc kpuBu3Hbl TpackTopuu. PaBHOMEpHOE,
PaBHO3aMEIJIEHHOE U PABHOYCKOPEHHOE JBUKEHUE.

3. JIBMKEHHE 110 OKPYXKHOCTH. BekTop yriioBoii ckopocTH. YTiioBoe yckopeHue. CBsI3b YIIIOBOH U
JIMHEWHON CKOPOCTH, CBSI3b JMHENHOTO U YIJIOBOTO YCKOPEHHUS.

4. HuepuuanbHble cucTeMbl oTcueTa. [lepBbiit, BTopoii (001Kt U YaCTHBINA BUA) U TPETHIl 3aKOHBI
Herorona. ['pannns! npumenenus 3akoHoB HeroToHA.

5. Nmmynbc. 3aK0H cOXpaHEHMsI UMITYJIbCa. 3aKOH U3MEHEHUsI UMITYJIbca. AOCONIIOTHO yIPYTIHid 1
a0COJIOTHO HEYIIPYTUH yAaphl.

6. Mexanuueckas pabora. [lonHas Mmexanuueckas sHeprus. Kunernueckas 1 moTeHIHaIbHAas
sHeprus. ['paduueckoe npeacrasnenue suepruu. [loreHnnanbabie SMbI U Oapbepbl. 3aKOH
COXPAHEHUs MOJIHOM MEeXaHU4eCKOM 3Hepruu. KoHcepBaTUBHbBIE U HEKOHCEPBATUBHBIE CHJIBI
(mpumepsr).

7. 3aKOH BCEMUPHOTO TATOTEHM. | paBUTAIIMOHHBIE HANIPSDKEHHOCTh U MOTEHIIMAM, UX CBA3b.JIMHUU
HanpspKEHHOCTH TPABUTALIMOHHOTO MO (CHIIOBBIE TMHUM). [IpuHIUI Cynepno3uuuu
IpaBUTALlMOHHBIX NoJsiel. KocMuyeckue ckopocTu.

8. HewunepuumanpHble CUCTEMBI OTCUETA U CHIIBI MHEpIMU: cuiia Kopronuca, neHTpoOexHas cuia,
CUJia UHEPLIMU, CBSI3aHHAA C ITOCTYIATEIbHBIM JBUKEHUEM C YCKOPEHUEM, CHJIA NHEPLIUH,
CBA3aHHAsl C HEPAaBHOMEPHBIM BpPaIlaTEIbHBIM JBUKEHHUEM.

9. Ao6comoTHO TBepaoe Teno. BpamarensHoe neumxenue. Ock Bpamenus. Llentp macc TBEpaororena
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Y CUCTEMBbI MaTEepPUANIbHBIX TOYEK. MOMEHT cuiibl. MOMEHT umnyJibca. MOMEHT MHEPLIMH.
®dopmysia MOMEHTA UHEPLIMH (1711 CUCTEMBI MaTEpUaIbHBIX TOUEK U HENPEPBIBHOT'O TEJIA).
Teopema I'oitrenca-1lITeitnepa. OcHOBHOE ypaBHEHUE AMHAMUKH BPAIIATEIbHOTO JABUKCHUS
(oO1muMii M YacTHBIN BUI). 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCa. 3aKOH U3MEHEHUSI MOMEHTA
HUMITyJibca cucTeMbl. KuHeTnueckas sHeprus BpallaTelIbHOTO JBUKEHHUS.

Konebanus. 'apmonnyeckue konedanus. AMILIUTYa, Iepro/, (pasza, HayanbHas (a3a,yacToTa.
BreinyxneHHbie U cBOOOIHBIE KoeOanus. CBOOOJHBIC HE3aTyXalolue KolieOanus(ypaBHEHUE
KOJICOAHUH U €T0 PEIICHHUE).

CBoOoHbIe 3aTyxaromme kojebanus (ypaBHeHue koiebanuii u ero pemenue). Koahdummuent
3aryxaHus. BoeiHyKIeHHbIe 3aTyXarolue Konebanus (ypaBHeHHE KojaeOaHul U ero perieHue ¢
IIOMOUIbIO BEKTOPHBIX AUarpaMm). PezoHaHc.

Crnosxenue konebaHuil, NPOUCXOAAIIMUI BI0JIb OJTHOTO HAIIPaBJIEHHUs, C OIMHAKOBBIMH YaCTOTaMHU
Y pa3HBIMU aMIUIMTYy1aMU U HadyaidbHbIMU (pa3amu. buenus. CrnoxxeHue KonebaHui,
MIPOUCXOSIIMX BO B3aUMHO NEPIEHAUKYJISIPHBIX HAPaBIEHUSAX C OJIMHAKOBOM YaCTOTOM.
Bonnsl. [IpogosibHbIE U MONIEPEUYHBIX BOJIHBL. Y pAaBHEHHE TUIOCKOW BOJIHBI. J[JIMHA BOJIHBI.
BoHOBO# BEKTOp M BOJIHOBOE YKCIIO U €r0 CBA3b C JUIMHON BOJIHBL. PazoBas U TpynnoBas
CKOPOCTH BOJIHBI.

[IpeobpazoBanus ["anmuiiest, MPUHIMIT OTHOCUTEIIBHOCTH [ amies, 3aK0H CJIOKEHUSI CKOPOCTEHB
knaccuueckoit ¢usuke. [locTynarel cienuanbHOM TeoOprun OTHOCUTENbHOCTHU. [IpeobpazoBanus
JlopeH1ia u ux npeaenbHbIN nepexo1 B ipeoOpa3zoBanus ["anunes. CneAacTBUs U3 MpeoOdpa3zoBaHU
Jlopenia. DHeprusi U UMIYJIbC B PEISTUBUCTCKON (hU3HKeE.

[Tonxopl TEPMOJMHAMUKHN U MOJIEKYJIApHON (pr3uKu. VieanbHbIN Ta3 U €ro OTINYUS OT
peanbHOro. OCHOBHBIE MOJIO0KEHUS MOJIEKYIAPHO-KMHETHYECKOM Teopuu. Hucmuo crenenei
cB0001b1. Teopema 0 paBHOpPACIPEEIIEHUN SHEPTUH 110 CTENIEHSM CBOOO/IbI UCAJIBHOTO Ta3a.
MakponapameTpsl (Temreparypa, 1aBjieHue, 00beM, JIOTHOCTh, KOHIIEHTpaLus). Y paBHEHHE
COCTOSIHUS MJ1€aIbHOTO rasa.

PaBHOBecHOe cocTtosiHue. HyneBoe Hauano TepMoinHaMuKU. PaBHOBECHBIE TIPOIECCHI.
W3onporieccsl: H30TepMUYECKUH, H30XOPHBIH, H300apHbIil. PaboTa 1 ©13MeHeHue SHEPTUU BO BCEX
U30IpolLeccax.

AnnabatHblii mporecc u ero cBoiicTBa. Ilokaszarens aanabaThl ¥ €ro CBA3b C UUCIOM CTEIIEHEH
cBO0O/IBI H/I€ATBHOTO r'a3a, a TAK’Ke C MOJISIPHBIMH TETJIOEMKOCTSAMU. Y paBHEHUE a1na0aThl.
PaboTa u u3MeHeHue BHyTpeHHEN SHEPTUU B aJuabaTHOM IpoLecce.

TemnoeMKoCTb Tena, MOJIIpHAs U yAEIbHAs TEINIOEMKOCTh. TeIIo€MKOCTh B
pasznuuabixuzonpoeccax. CoorHomenue Maiiepa. [lonmutpornuueckuii mporecc.

Tennora (KoIMYECTBO TEMJIOTHI), BHYTPEHHSISI SHEPTHUs U paboTa ra3a npu pacumpenun.llepsoe
Hayajo TepMoauHaMuKu. [lepBoe Hayaio TepMOIMHAMUKH B U30IIPOLIECCaX.

Bropoe nauano repmonuHamuku (hpopmynupoBku Kinaysuyca, KenbBuHa 1 ¢ TOUKH 3peHUS
Beunoro asuratesns). Huxmn. Hukn Kapro. KIT/ TermmoBoit MarmmHsI.

OTinuns uaeanbHOro rasa ot peanpHoro. Otinnuus raza Ban-nep-Baanbca ot peanbHoTO.
YpaBHEHUs COCTOSIHUS WIE€albHOTO Ta3a 1 raza Ban-nep-Baansca. U3oTepma raza Ban-nep-
Baanbca. J[uarpamma cocTostHUNA. AHOMaJbHBIE COCTOSIHUS (TIEPEOXIIaXKICHHBIH Map U neperperas
KHUKOCTB ).

OHTponus. CBsI3b SHTPOINNHU C TEIUIOTON. DHTPONHMSI B pa3IN4HbIX ITpoueccax. M303HTponuitHbIi
npouecc. Bropoe Hauano TepMOAMHAMHUKY B SHTPOMHUIHON (POPMYITHUPOBKE.

OcHoBBI TeOpHH BepoATHOCTH. Pactipenenenne Makcgenia 1 €ero CBOKWCTBA.

Bbapomerpuueckas popmyna. Pactipenenenus bonbuimana u Makcsenna-bonbimana.

Toueunsii 3apsza. [Ipo6ubIit 3apsia. 3akon Kynona. HanpsykeHHOCTD M MOTEHIUAIIIEKTPHUECKOTO
T0JIs1, JIMHUU HAIPS>KEHHOCTH.

[TpuHuMn cyneprno3unum ekTpudeckux noiueil. Teopema ["aycca st BEKTOpaHANIPSKEHHOCTH
3IEKTPUYECKOTO MOJIA.

Pabota cun anexrpoctarndeckoro nossi. CBs3b HANPsHDKEHHOCTH U TOTEHIMANA,
SKBUIIOTEHIAJIbHBIE TOBEPXHOCTH.

[Monstpuzarus IuANEKTPUKOB. BUIIBI TUANEKTPUKOB U MEXAHU3MBI UX TOJISIPU3AIIIH.
CerHeTosneKTpuKH, NeTiid ructepesuca. [1be30351eKTpuKH.
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Bexrop nonspusanuu. MHIyKnus 35neKkTpudaeckoro nosist. JAusnekrpuyeckasi IpoOHUIIAEMOCTh U
BOCIIpUMMYUBOCTh. Teopema ["aycca i BeKTopa Moaspu3alui.

Teopema ["aycca a1t MHAYKIMU JIEKTPUYECKOr0 N0JIA. [ paHnYHBIe yCIIOBUS HA IpaHULIepa3iesia
JBYX JIU3JIEKTPUKOB.

[IpoBoaHMKHM BO BHELIHEM AIeKTprudeckoM 1ojie. CBOOOTHBIN U CBSI3aHHBIH 3apsiibl. Y CIIOBUE
paBHOBeECHs 1151 TPOBOAHMKA. HanpsykEHHOCTD MO CHAPY KU OT MPOBOJAHMKA.

Konnencaropsl, Buibl KOHIEHCATOPOB 10 (popme 00KIa oK. IneKTpoéMKocTh. CoequHEeHnE
KOH/JIEHCAaTOPOB.

DHeprus cucTeMbI 3apsA0B. DHEPIHs 3aPsKEHHOI0 IIPOBOIHUKA U 3apsKEHHOTOKOHIEHCAaTOopa.
OO6bEMHAas IIIOTHOCTD SHEPTUU IEKTPHUUECKOTO MOJIS.

Onektpryeckuil Tok. Cuiia U MIOTHOCTh TOKA. CBS3b INIOTHOCTH TOKA CO CKOPOCTBIO 3apsI0B.
Hanpsoxenue. 3C. 3akon Oma (17151 0JHOPOIHOTO ¥ HEOAHOPOAHOTO YYacTKa IEeMH, JJIs OJIHON
uenu), 3akon OMma B 1uddepenuunansHon hopme.

Conpotusinienue. Y nenbpHoe conporuieHue. Gusnueckas npupoaa ConpoTUBICHNS BMETAILIAX.
3akon JIxoynsg-Jlenna. Coenqunenue pe3ucTopoB. MOIHOCTh TOKA.

DnexkTprueKas ernb. ¥Y3el, BETBb U KOHTYp dekTpudeckoit nenu. [Ipasuna Kupxroda.

Toxk B anekTponuTax (31eKTpoiin3, 3akoH Dapaies) U TOK B razax (BUIbI pa3psaa).

CBoboanbIe 3atyxatomue konedbanus B LC-koHType (ypaBHeHUe u ero pemenue). Koapdumuent
3aTyXaHus, JorapuGMUIecKuil 1eKpeMeHT 3aTyXaHus, 100poTHOCTh. COOCTBEHHAsIYACTOTA
KOHTYDa.

Boinykaennsie anektpuueckue kojaedbanus B LC-koHType (YpaBHEHHE U ero penienue).Pezonanc
B LC-koHTYpe. AMIUIUTYJHOE 3HAYEHHUE CUJIbI TOKA. AMILTUTYAHO-4YaCTOTHASI 3aBUCUMOCTb.
[lepemennsbiii Tok. KBazucranuonapusie TOKU. [lepeMeHHBIN TOK, TEKYLIMI Yepe3 KaTylIKy, U
IIEPEMEHHBIN TOK, TEKYIIUI Yyepe3 KoHJAeHcaTop. IlepeMeHHbIi TOK Ha y4acTKe LIETH,
coJiepaKallleM KaTyllKy, KOHJEHCATOp U pe3uctop. PeaktuBHbIe conpoTuBieHus. CMenieHue ToKa
u HanpsbkeHus 1o ¢dase. [TonHoe conpoTuBieHne (MMnenaHc). MomHOCTh IEPEMEHHOIO TOKA U
JEMCTBYIOIEE HANPSKEHUE.

B3aumoneiicTBue 1ByX TOKOB (3aKkoH Amriepa). MaruuTHas MUHAYKLINS, TJMHUA MarHUTHOMN
uHAYKIUH. [TpyHIMO cynepno3uium JUist MarHuTHBIX noseil. 3akon buo-Casapa-Jlamnacca (s
TOHKOTO MPOBOJHUKA, JJIS1 CPEbI M ISl IBUXKYILErOCs 3apsia).

Teopema ["aycca niis BekTOpa MarHUTHOM MHAYKIMU. TeopeMa 0 IUPKYJISIMK JUIsl BEKTOpa
MarHMTHOM MHAYKIUU. MarHuTHas MHAYKLUS OECKOHEUYHOTO MPSIMOTO IIPOBOIHUKA C TOKOM.
MoMeHT, IEeNCTBYONIMI Ha KOHTYP C TOKOM B MAarHUTHOM I10J1€. MarHuTHBII MOMEHT.
Marneruku. Buasl MaraeTukoB. @eppoMarHeTu3M U METis TucTepe3nca. MUKpOTOKH
(aToMapHbIe/MONEKYISPHBIE) TOKU M TOKU IPOBOAMMOCTH. MeXaHn3Mbl HAMarHMUMBaHUs Pa3HbIX
BUJIOB MarHETHKOB.

HamaranuenHocTs. MarHuTHasi IpOHUIIAEMOCTH M BOCIIPUMMYHUBOCTD. TeopeMa IUpKyJIALuu
BEKTOpa HAMarHW4YeHHOCTH.

HanpspxkeHHOCT MarHuTHOTO 110J1s1. CBSA3b HANPSYKEHHOCTH, HAMAarHUYEHHOCTH U MHIYKIUH.
Hupkynauys BeKTopa HaIPsHKEHHOCTH MAarHUTHOTO TMOJIs. ['paHUyYHbIe YCIOBHS Ha TPaHUIIE
paszzesna IByX MarHeTHKOB.

Cuna Ammniepa. Cuna Jlopennia. PaGota, coBepiraemasi MAarHUTHBIM TOJIEM HaJl KOHTYPOM CTOKOM.
JIBI>KeHHe 3apsHKeHHOM YacTHUIIbl B MAarHUTHOM T0Jie (€CIM YacTHIIbI BIETACT MEePHEeHIUKYIISIPHO
JUHUSM WHIYKIAW Y TIOJ YTIIOM K JIMHHUSIM UHAYKINHN). DddexT Xoia.

SABnenue anexkrpomMariuTHON MHAYKIMU. DC nnnykuuu. 3akon Dapanes st
anekTpoMarHuTHOM nHAyKuuu. [IpaBuno Jlenna. MagyktuBHOoCTh. CamonHtyKIus. B3anmuas
WHIYKIIHSL.

Toxk 3aMbIKaHUs U pa3MBIKaHUS LEMU. DHEPTUsi MAarHUTHOT'O 110JIs1 BUTKA UM KaTyIIKH. O0bEMHas
IJIOTHOCTH HEPTUM MAarHUTHOTO TOJIS.

BuxpeBoe anexkrpuueckoe nose. Tok cMemieHns. DIeKTPOMAarHUTHOE 10JIE. Y paBHEHUS
Makcgeria (B MHTErpaibHOU U quddepeHnnanbaoil popme). BonHoBoe ypaBHEHHE.

Pemenne ypaBueHuit MakcBeria (BOJTHOBOTO YpaBHEHUS ) IS POCTPAHCTBA O€3 TOKOB
MIPOBOJMMOCTHU U CBOOOIHBIX 3apsiioB. Ilnockast anekrpoMaruuTHast BosHa. CBOHCTBa
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MHUHHCTEpPCTBO HAYKH H BEICIIEro 0Opa3oBanust PO

®I'BOY BO YnbsHOBCKUH rOCYapCTBEHHbIH YHUBEPCHUTET Popma

®-Pabouas mporpaMma o JUCHUILIHHE

3JIEKTPOMArHUTHBIX BOJIH. IIOTHOCTH SHEPIUM AJIEKTPOMAarHUTHOTO I10JIs, BEKTOP Y MOBa-
IloitnTrara. /laBnenue cBeTa.

CaetoBoii notok. Cuiia cBeta. PoTOMETpUUYECKUE BETMUMHBI U €JMHULIBI (IPKOCTh, CUJIA CBETA,
OCBEIIEHHOCTh, CBETUMOCTh). TOUYeUHBIN U N30TPOMHBIA UCTOYHHUKY CBETA. 3aKoH JlambepTa.
CBs3b 3HepreTHYeckl U (POTOMETPUUECKUX BEIUUYHH.

JIyu. YeTslpe rinaBHBIX 3aK0oHa reoMerpuueckoit ontuku. [Tpunuun depma. OnTuueckas JuyiMHa
yTU. AOCOIIOTHBIN U OTHOCUTEINIbHBIN MOKA3aTeNb PEJOMIICHU. [ paHuIbl IPUMEHUMOCTH
r€OMETPUYECKON ONTHKHU.

JIunza. Tonkas nuH3a. OnTryeckas cuiia JuH3bL, pokyc, pokycHoe paccrosiHue. Kiaccudukanus
a3, PopMmyra TOHKON JTUH3BL. [[pUHIMITEI U IPUMEPHI TOCTPOSCHUSIM300paKEHUI B TOHKHX
JIMH3aX.

Tok B oynpoBOJHUKAX: HOCUTENH 3apsi/ia, 3aBUCUMOCTb OT TEMIIEPATYpPhl, TUIBIITPOBOAUMOCTH,
IUIOTHOCTH TOKa. OCHOBBI 30HHOM TeOpuH (OTINYUE IPOBOJAHUKOB, ITOJIYIIPOBOJAHUKOB U
JTUDJICKTPUKOB).

CBerT Kak 3J1eKTpoMarHuTHas BoHa. CliokeHue AByX BOJH. MOHOXPOMaTHYHOCTb U
KorepeHTHOCTb BoJH. [Ipunuun ['toiirenca. Untepdepenuus ceeta. Y ciioBus MUHUMyMa U
MaKCHUMyMa.

Wntepdepenuns ceera. OnbiTel FOHra ¢ AByms mensmu. MaTepdepeHiys B TOHKUX IIEHKAX U
uHTEpPEPEHIHs B TOHKOM KJIMHE (ITOJIOCHI PAaBHOTO HAKJIOHA U TTOJIOCH PAaBHOW TOJIIIUHBI).
Komapua HeroToHa.

Hudpakuus ceera. [Ipuamun [oiirenca-Openens. Judpaknus Openens, mero 30HOpeHENs.
Hudpaxius Openens Ha KpYTJIoM OTBEPCTUH M Ha KPYTJIOM HEIIPO3PauyHOM JIUCKE.

Hudpakmus ceeta. [Tpuamumn [roiirenca-®penenst. ludpakius Opayarodepa Ha TOHKON HISTH
(Bun nudpakMOHHON KapTUHBI, YCIOBUSI MUHUMYMa U MakcumyMa). udpaxus Ha
TU(GPAKIUOHHON peléTke (T1aBHbIE U TOTOIHUTEIbHbIE MUHUMYMBI).

Hucnepcus ceeta. [IpyunHb BOSHUKHOBEHMS SIBJIEHUS U BBIBOA (popMyJibl qucnepcun."paduk
3aBMCHMOCTH I10Ka3aTeJIs MPEJIOMIIEHH OT 4acTOThl. HopManbHasi 1 aHOMaJIbHASIUCIIEPCHS.
TemnnoBoe u3nydyeHue u ero ocobenHoctu. VMcnyckaTtenbHas 1 norjouiareiabHas CIOCOOHOCTH.
3axon Kupxroga ans temnoBoro usnydenus. A6contoTHO 4€pHoe Teno.3akoHbl CtedaHa-
bonbumana u cmenienus Buna. @opmyisl Panes-/xunca u Buna. Ynerpaduonerosas
karactpoda. I'unoresa o kBanrax [lnanka. ®opmyna [lnanka u e€npezenbHble epexoabl Ipu
MaJIbIX M OOJIBIIMX YaCTOTaX.

®orodrddext (BHemHu). 3akoHbl CTOJETOBA U UX MPOTUBOPEUNE KIACCHUECKON BOJIHOBOM
Teopun ceera. Popmyna DitHmTelHa 111 porodddexra. O0bsicHeHUe 3aKk0OHOBCTOIETOBA C
HCIonb30BaHueM Teopuu o potonax. Kpacnas rpanuia gororddexra.

O¢dext Komnrona, KOMITOHOBCKOE CMeEIIeHUE. 3aKOHBI COXPAHEHHs SHEPTUH UUMITYJIbCa MIPU
KOMIITOHOBCKOM paccestHiH. KoprycKyJisipHO-BOJIHOBOM Jyanu3M IpUPOJIbI CBETA (U, B IIEJIOM,
3JIEKTPOMArHUTHOTO U3Ty4EHUs).

ATOMHBIE CIEKTpPHI, X BUJ U cepun. OnbiT Pezepdopaa. Moaenu aroma (Tomricona,
iaHerapHasi). Mogens atroma bopa, noctynatel bopa, ycnosue kBantoBanus bopa. Criektp
(sHepreTuyeckue ypoBHH) aroma bopa u ero coiictsa.

KopnyckynspHo-BOIHOBOM Ayanu3M CBOWCTB BellecTBa. Teopus ae bpoilsid, AnHa BOJIHEI 1€
Bpoitnsa. OnbiTel [IpBrccona u Jxxepmepa u onbiT @adpukanrta. [IpuunHa, no KOTOpoii BOJIHOBBIE
CBOICTBa He HaOII01at0TCA Y MakpooObekToB. PazoBasi v IpyNIoBasCKOPOCTH BOJH Jie bpoiins.
CootHomenue Heonpeaenéunocre. [Ipunnun neonpenenénnoctu ['eitzendepra u crieacTBus u3
Hero (MOHATHE TPACKTOPUHU B KBAHTOBOH (pr3MKe, BEPOSTHOCTHBIM XapaKTepKBAHTOBON (U3UKH).
CooTHo1IEHNE HEONPEIETEHHOCTEN SHEPTUH Y BPEMEHH.

[Ipunuun coorBercTBUs. OniepaTophl B KBAHTOBOM (u3MKe. Y paBHEHHE Ha COOCTBEHHbBIE
3Ha4YeHus1 U cobcTBeHHbIE PyHKIMH oniepaTopa. Oneparop umnyibca. Oneparop I'amuiibToHa
(ramuneToHMAH). YpasHenue llIpenunrepa (crarmonapaoe uBpemMerHoe). BoHoBast pyHKITusI.
BonnoBas ¢pynkuus, e€ cMbici 1 e€ cBoiicTBa. BpemenHast yacth BosiHOBOW GyHKIuu. I [puHimn
MIPUYMHHOCTH B KBAaHTOBOI MEXaHUKE.

VYpasuenue lllpenunrepa u BoiHOBast PyHKIMST CBOOOTHOM YacTUIIbl. JIMHEHHBIN rapMOHUYECKUIT
KBaHTOBBIN ociimuuiATop (ypaBHeHue [lIpenunrepa u sHEPreTHUECKUICTIEKTD ).

YacTura B mpsMOYToJIbHOW OJTHOMEPHOM MOTeHIIMAIbHOU siMe (ypaBHenue [lIpenunrepa u ero
pelieHns). DHEpreTUUECKUN CIIEKTP YaCTULIbI B IOTEHIIMAIILHOU siMe. BeposATHOCTh HaX 0k IEHUS
YaCTHUIIBl B pa3IMUHBIX TOUKax AMbl. [IpoxokaeHne 4acTHIbl CKBO3b TOTEHIIMANILHBIN Oapbep
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(TynHenupoBanue) u ero gusudeckuii cMbicit. KoadduimeHT npo3payHoctu 6aprepa (CMbICT U
dhopmyna).

72. Ypasuenwue lllpeaunrepa 1jist 37eKTpoHa B aTOMe Bogopoza. BoinHoBbIe pyHKIMY U
SHEPreTUYECKUM CIIEKTP JIEKTPOHA B aTOME Boopoa. KBaHTOBbIE uncia, UX CMbICI U 3HAYEHMUS],
KOTOpbIe OHU NPUHUMAIOT. OpOUTANBHBIN MEXaHUYECKUH MOMEHT YaCTULIbl UYPABHEHUSI HA €r0
coOcTBeHHbIe 3HaueHus. CIMH, ero CMBICI U COOCTBEHHBIE 3HaueHus. I lonsTre opourany.
®epmuonbl U 6030HBL. Paciernienne sHepreTHdeckux ypoBHen (Beipoxkaenue). [Tpuamumn [Taynm.
[TocnenoBarenbHOCTH 3aMIOJIHEHUE YHEPIETUYECKUX YPOBHEN B aTroMe. Pa3peménnble u
3anpeniéHHbIe ePexoIbl B arome (IIpaBuiia 0To0pa).

73. Ypasuenwue lllpenunrepa s MOJIEKyJIbI BOJopoaa. AnradaTiuueckoe npuodimkeHue. BoimHoBas
(GYHKIMA MOJIEKYIIPHOMOPOUTAIHN KaK TMHEWHAs KOMOMHALIUS aTOMHBIXOPOHUTAJICH.
KynonoBckue u oomMeHHbIe HHTErpasibl. OOMEHHOE B3aUMOACHCTBUE. DJHEPTETHIECKUIN CIIEKTP
MOJIEKYJI. BUJIbI XMMUYECKOM CBSI3M B MOJIEKYJIaX.

74. Crpoenue siapa aroma. Hykinonsl. 3apsaoBoe u MaccoBoe uncia. M30Tomnbl. DHepruscBs3u sapa u
nedekT Macchl. SnepHbie cuibl U MX CBOMcTBa. Monenu sijipa (KarenbHasi, 000JI0YeqHas,
000011IeHHA ).

75. PaamoakTUBHOCTB. 3aKOH PaIMOAKTHUBHOTO pacmnaja. [locrosHnas pacnaaa, nepuo noixypacnazia,
cpenHee BpeMs KHU3HU siApa. AKTUBHOCTh PaJIMOAKTUBHOTO U30TONA/Aapa. SaepHble peakiuu u
3aKOHBI COXpaHEHHS B HUX. AJb(a- u Oera-pacnaasl. Anbda-, 6eTa uraMma-u3IydeHnue 1 ux
OCHOBHBIE CBOMCTBA.

10. CAMOCTOSTEJIBHASI PABOTA CTYJAEHTOB

Cooepoicanue, mpebosanus, ycio8us U HNOPSAOOK OP2AHUZAYUU CAMOCMOAMENbHOU pabomvl
obyuarowuxcs ¢ ydemom @opmvl obOyuenus onpeoenaiomcs 6 coomeemcmeuu ¢ «llonoscenuem 06
Op2aHU3aYUU CAMOCMOSMENbHOL pabomvl 00YYAOWUXCY, YMEEPHCOEHHbIM YueHvim cosemom Yiul'V

(npomoxon Ne8/268 om 26.03.2019 2.).

dopma o0yueHus: — OuHasl.

dopma
Bua camocTosATeIbHOI PadoThI KOHTPOJIS
(npopabomxka yuebnoeo mamepuana, | Oobem (nposepra
Ha3Banue pa3iejioB u TeMm peuterue 3aoau, peghepam, 00K1A0, B peuieHus
KOHMPOJIbHASL paboma, no02omosKa K yacax 3a0ay,
coaue 3auema, IK3ameHa u op.) peghepama u
op.)
1.Mexanuka IIpopaboTka yyeOHOrO MaTepHania ¢ 7 IIPOBEpKa
WCTIOJIB30BAHUEM PECYPCOB YUEOHO- pelreHus
METOANYECKOTO 1 MHPOPMAITTIOHHOTO 3a/1a4, yCTHBIN
obecrneveHus JUCIUILTUHBI orpoc,
¢ Pemenue 3anau IIPOBEPKa
¢ TloxaroroBka Kk 1a00paTOpPHBIM OTYETOB IO
paboram 1a00paTOpPHBIM
¢ [loaroroBka k ciade 3K3aMeHa
2.MonexkynsapHashuznka o IIpopaboTka yueGHOro MaTepuaa ¢ 7 IpoBeEpKa
UCTIOJIb30BAaHUEM PECYPCOB YUEOHO- peLICHHUSI
METOAMYECKOTO M HH)OPMAITHOHHOTO 3aja4, YCTHBIN
obecreyeHnst TUCITUTUTMHBI orpoc,
o Pemenue 3a1au MpoBepKa
¢ [loxaroroska k 1abopaTOpHBIM OTUYETOB IO
paboTtam 1a00paTOPHBIM
IToaroToBka K caaye sK3aMeHa
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3.0cHOBBI o [IpopaboTka yuyeOGHOrO MaTepuana ¢ 6 IIPOBEpKa
TEPMOJVUHAMUKH UCIIOJIb30BAaHUEM PECYPCOB YUEeOHO- peleHus
METOAMYECKOT0 U HHPOPMALMOHHOTO 3aJ1a4, yCTHBII
o0ecrieyeHns JUCLUIUIMHBI or1poc,
¢ Pemenue 3anau IIPOBEPKA
¢ JloaroroBka K 1a00paTOPHBIM OTY€ETOB 110
paboTtam 1a00paTOpHBIM
¢ [loaroroBka k ciaye sK3aMeHa
4.MexaHuueckue ¢ IIpopaboTka yueOHOro MaTepuaa ¢ 6 IIpOBEpKa
KOJIeOaHHUS U BOJIHBI UCTIOJIB30BAaHUEM PECYPCOB YUEOHO- peLeHus
METOAMYECKOI0 U HUH(POPMALIMOHHOTO 3aJ1a4, yCTHBII
o0ecreyeHnst TUCLUILUIMHbI orpoc,
¢ Pemenue 3anau IIPOBEPKA
o JloaroroBka K 1a00paTOPHBIM OTYETOB 110
pabotam 1a00paToOpHBIM
¢ [loxroroska k cgaude sK3aMeHa
5.0neKkTpudeckoe mnoie ¢ IIpopaboTka yyeOHOro MaTepuana ¢ 7 IIpOBEpKa
HCTIOJIb30BAaHUEM PECYPCOB YUEOHO- peLeHus
METOMYECKOr0 U UH(POPMALIMOHHOTO 3aJ1a4, yCTHBIN
o0ecrieyeHus JUCIUIUIMHBI or1poc,
¢ Pemienue 3a1au IIpOBEpKa
o [loaroroBka k 1ab0paTOPHBIM OTYETOB 1O
paboTtam na0opaTopHBIM
¢ [loxroroska k cgaue sK3aMeHa
6.O51eKTpUYECKUN TOK o IIpopaboTka yueOHOro MaTepuaia ¢ 7 IIpOBEpKa
UCTIOJIE30BAaHUEM PECYPCOB YUEOHO- peLeHus
METOAMYECKOI0 U HH(POPMALIMOHHOTO 3a/1a4, yCTHBIN
o0ecreyeHns JUCIUIUIMHBI ompoc,
¢ Pemenue 3amau IIpoOBEpKa
¢ JloaroroBka K 1a00paTOPHBIM OTYETOB 110
pabotam 1a00paTOpHBIM
¢ [loaroroBka k caye sK3aMeHa
7.Maruerusm ¢ IIpopaboTka yueOHOro MaTepHaia ¢ 7 [IpOBEpKa
HCIIOJIb30BaHUEM PECYPCOB YUEOHO- peleHus
METOAMYECKOT0 U HHPOPMALTMOHHOTO 3a/1a4,yCTHBIH
o0ecreyeHns JUCIUIUIMHBI ompoc,
¢ Pemenue 3aga4 IpoBepKa
¢ [loaroroBka k 1ab0paTOPHBIM OTYETOB 10
paboTtam 1a00paTOPHBI
o IloxaroroBka K ciade dK3aMeHa M
8.DJIEKTPOMarHUTHOE o IIpopaboTka yue6HOro MaTepuana c 6 poBepKa
0JI€, DJIEKTPOMATHUTHBIE | KCIOIb30BAaHUEM PECYPCOB YUeOHO- peuieHuA
BOJIHBI METOIUYECKOI0 U I/IH(I)OpMaI_lI/IOHHOI‘O 3aJa4, yCTHBIN
o0ecrieueHnsT JUCIUILINHEI ompoc,
¢ Pemenue 3amau IIPOBEPKA
o JloaroroBka K 1a00paTOPHBIM OTYETOB 110
pabotam 1a060paTOPHBIM
¢ [lonroroska k caue sK3aMeHa
9.0cHoBBI (hoTOMETPUH, ¢ [IpopaboTka yuyeOGHOrO MaTepuana ¢ 7 MpOBEpKa
reOMETPHYCCKAs ONTHKA, | HCIOJIb30BAHUEM PECYpPCOB yueOHO- peleHus
OCHOBBI BOJIHOBOM ONTUKH | METOAMYECKOTO U HH(POPMAIIMOHHOTO 3aJ1a4, yCTHBII
o0ecrieyeHns JUCIUIUTMHBI orpoc,
¢ Pemenue 3amau MIPOBEpPKA
¢ IloaroroBka kK 1a00paTOPHBIM OTYETOB 110
pabotam 1a00paTOpHBIM

¢ [loaroroBka K caaue 3K3aMeHa




MHUHHCTEpPCTBO HAYKH H BEICIIEro 0Opa3oBanust PO

®I'BOY BO YnbsHOBCKUH rOCYapCTBEHHbIH YHUBEPCHUTET Popma
®-Paboyast mporpamMma Mo AUCHUUILTHHE

10.KBanToBas mpupoa ¢ [IpopaboTka yueGHOrO MaTepuaia ¢ 7 MpoBEpPKa

W3ITyYCHUS UCIIOJIb30BaHUEM PECypCOB yueOHO- perieHus
METOAMYECKOr0 U HH()POPMAITMOHHOTO 3a/1a4, yCTHBIN
oOecreueHus JUCIUTUIMHBI OTPOC,3K3aMEH
¢ Pemenue 3aga4
¢ TloaroroBka K caue SK3aMeHa

11.ATOMHBIE CIEKTPHI, ¢ [IpopaboTka yueGHOrO MaTepuaia ¢ 6 MpOBEpKa

MOJICIN aToMa UCIIOJIb30BAaHUEM PECypCOB yUeOHO- perieHus
METOJIUYECKOT0 U HH(POPMAIIMOHHOTO 3a/1a4, yCTHBIN
oOecreueHHs JUCIUILIHHBI OTIPOC,3K3aMEH
¢ Pemenue 3aga4
¢ TloaroroBka Kk caue SK3aMeHa

12.0OcHOBBI KBAaHTOBOM ¢ [IpopaboTka yueOHOTO MaTepurana ¢ 7 MpOBEpPKa

bu3uKu HCITOJIb30BaHUEM PECYPCOB yUeOHO- perieHus
METOJIUYECKOT0 U HH(POPMAIIMOHHOTO 3a/1a4, yCTHBIN
oOecreueHHs JUCIUILIHHBI OTPOC,3K3aMEH
¢ Pemienue 3agau
¢ [loaroroBka K caue SK3aMeHa

13.AToMHas ¢u3nka ¢ [IpopaboTka yuebHOrO MaTepuania ¢ 6 MpOBEpPKa
HCIIOJIb30BaHUEM PECypCoOB yueOHO- penieHus
METOIUIECKOTO U HH(POPMAIIMOHHOTO 3a/1a4,yCTHBIN
oOecreueHHs JUCIUILTHHBI OTPOC,3K3aMEH
¢ Pemienue 3agau
o [loaroroBka K caue 3K3aMeHa

14.S1nepuas ¢puznka ¢ [IpopaboTka yueGHOrO MaTepuaia ¢ 6 IIpOBEpKa
HCIIOJIb30BAaHUEM PECypCOB yUeOHO- penieHus

METOINYECKOr0 U HH(POPMALIMOHHOTO
o0ecrieueHns AUCIUIUINHEI

¢ Pemenue 3aga4

e [loaroroBska K caaue sK3aMeHa

3a/1a4,yCTHBIN
OIIPOC,9K3aMEH
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11.

YYEBHO-METOINYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
TACHATITAHBI

a) Cnimcok peKkoMeHyeMoii TUTepaTyphl
OcHoBHas:

1.

Cusyxun J[.B., O6mwuii kypc ¢pusuku. T. I. Mexanuka. : Yue6. nocodue: s By3os. / CuByxun /1. B. - 4-¢
u3M., crepeot. - M. : ®USMATIIUT, 2005. - 560 c. - ISBN 5-9221-0225-7 - Tekcrt : anekrponnsiii // I6C
"Koncynbrant cryaenta” : [caiit]. - URL : http://www.studentlibrary.ru/book/ISBN5922102257.html
Cuyxun J[.B., O6umwmii kypc pmsuxu. T. I1. TepmoanHamuka u MonekyisipHas ¢pusuka. : Y4aed. mocobue:
Hns By30B. / CuByxun J1. B. - M. : DUIMATIIUT, 2006. - 544 c. - ISBN 5-9221-0601-5 - Tekcr :
anextponusiit // IBC "Koncynprant ctyaeuta” | [cait]. - URL :
http://www.studentlibrary.ru/book/ISBN5922106015.html

CusyxuH, J[. B. O6mwii kypc pusuku. T. IV. Ontuka Yue6. mocobue : J{ns By3os. / Cuyxun /I. B. - 3-¢
U3, , cTepeot. - Mocksa : DUSMATIIUT, 2002. - 792 c. - ISBN 5- 9221-0228-1. - Tekcr : 3neKTpOHHBIH //
OBC "Koucynprant cryaenta” : [caitr]. - URL : https://www.studentlibrary.ru/book/ISBN5922102281.html
Kanmamankos C.I'., DnexrpudectsBo : Y4eOH. mocobue. / Kamamaukos C.I'. - 6-e uzz., ctepeot. - M. :
OU3MATIINT, 2004. - 624 c. - ISBN 5-9221-0312-1 - Tekct : anextponnsiii // OBC "KoHcynbraHT
cryaenta" : [caiiT]. - Pexxum moctyma: https://www.studentlibrary.ru/book/ISBN5922103121.html
Jlanac6epr, I'. C. OnTuka : yuebHoe nocobwue : s By3oB. / Jlanacoepr I'. C. - 6-e u3a. ,cTepeot. - MockBa
: DUSMATIIAT, 2010. - 848 c. - ISBN 978-5-9221-0314-5. - Tekcr : anexkrponnsrii / DbC "KoncynbranT
crynenta” : [caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785922103145.html

JdomosiHuTeIbHAS:

1.

lopnay, B. B. ®uzuka. 3agaun, TecTsl. MeTobl pemieHus : yaeoHoe nocobue st By30B / B. B. ['opiau. —
2-e m31. — Mocksa : UzmatensctBo KOpaiit, 2023. — 343 c. — (Bsiciee obpazoBanne). — ISBN 978-5-
534-12350-0. — Texct : anexTponHsIii // ObpazoBatensHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/516750

[lepmunos, A. B. O6mas ¢usuka. 3agauu ¢ pemieHusm : 3agaqiuk / A. B. Ilepmunos, 0. A. bapkos. —
Caparos : By3zosckoe obpazosanue, 2020. — 725 ¢. — ISBN 978-5-4487-0603-5. — Tekcr : 31eKTpOHHBII
/I Uudposoit oopazoBatenshblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/95156.html

Tpodumora, T. Y. PykoBoacTBO K perieHnto 3a1a4 1o pusuke : yaeoOHoe mocodue ais By3os / T. U.
Tpodumora. — 3-e u3z., ucnp. u gon. — Mocksa : M3patenscto FOpaiit, 2023. — 265 ¢. — (Beicuee
obpazoBanue). — ISBN 978-5-9916-3429-8. — Tekcr : anexkrpoHHbIi / OOpa3oBaTenbHas aTgopma
FOpaiir [caiit]. — URL.: https://urait.ru/bcode/510507

YueOHO-MeTOAMUECKAN:

1.

Borpanosa /. A. Meronuveckue yka3zaHUs IJIsI CAMOCTOSATENBHON pabOTHI CTYACHTOB I10 JUCIIUILIIMHE
«®Du3uka» 11 HaNpaBJIeHUH OakanaBpuara u crieranuTera Bcex Gopm o0yuenus / /1. A. bornaHosa;
Y'Y, UODBT. - YabsHoBCeK : Ynl'Y, 2019. - 3arn. ¢ skpana; HeonmyOnukoBaHHBIN pecypce. - DIEKTPOH.
tekcroBble naH. (1 ¢aiin : 468 KB). - URL: http://lib.ulsu.ru/MegaPro/Download/MObject/8189

Hro A. B. MeTonudeckre yKa3aHUs AJIsI CAMOCTOSATEIHLHON pad0ThI CTYACHTOB 10 TUCITUTUINHE «Dr3ukay
s ctyneaToB UODBT / A. B. Uro. - YuestroBck : Yil'Y, 2022. - 8 ¢. - HeonmyOnukoBaHHEIH pecypc. -
URL: http://lib.ulsu.ru/MegaPro/Download/MObject/13222

Mertoandeckue yka3anus K JaboparopHbiM pabotam 1o ¢pusuke / C. A. Adanacwes, /1. I'. Cannukos, A. C.
lamus [u np.]; Yal'yY, UOOBT. - Yaesaosck : Yal'Y, 2022. - 367 c. - HeormybnukoBaHHBIN pecypc. -
URL: http:/lib.ulsu.ru/MegaPro/Download/MObject/13542

CornacoBaHo:
Cnenpmanucr seaymmiit OOIT HB Val'y /__%@/m;a H.A. / / 2023r.
JIoJKHOCTB COTpYJHUKA HAyYHOI OMOIHOTEKH lDI/IO MOJNUCH jnata

0) IIlporpammHoe obecnieyeHue:


http://www.studentlibrary.ru/book/ISBN5922102257.html
http://www.studentlibrary.ru/book/ISBN5922106015.html
https://www.studentlibrary.ru/book/ISBN5922102281.html
https://www.studentlibrary.ru/book/ISBN5922103121.html
https://www.studentlibrary.ru/book/ISBN9785922103145.html
https://urait.ru/bcode/516750
https://www.iprbookshop.ru/95156.html
https://urait.ru/bcode/510507
http://lib.ulsu.ru/MegaPro/Download/MObject/8189
http://lib.ulsu.ru/MegaPro/Download/MObject/13222
http://lib.ulsu.ru/MegaPro/Download/MObject/13542
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B) [Ipodeccnonasibubie 0a3bl JAHHBIX, HH()OPMAIMOHHO-CIIPABOYHbIE CUCTEMbI:

1. D1eKTPOHHO-0MOIHOTEYHbIE CHCTEMBI:

a. IPRbooKS[DaexkTpoHHBIi pecypc]: 3AeKTPOHHO-OMOIHOTEYHas crucTeMa/ rpymna komnanuid At Ilu Dp
Menua. - DnektpoH. aaH. - Caparos, [2022]. - Pexxum poctyma: http://www.iprbookshop.ru.

b. FOPAMT[Dnextpounbiii  pecypc]:  2neKkTpoHHO-OHONHOTeuHass cucrema/ OOO  DieKTpOHHOE
m3matenbctBo FOPAUMT. - Dmektpon. man. — Mocksa, [2022]. - Pexum mocryma:
https://www.biblio-online.ru.

C. KoncyabTaHT cTyaeHTa [DNCKTPOHHBIM pecypc]: 3JeKTpoHHO-OMOmmoreuHas cucrema/ OO0

[Monurexpecypc. - OnekrtpoH. jgaH. — MockBa, [2022]. - Pexum  gocryma:
http://www.studentlibrary.ru/pages/catalogue.html.

d. Jlanb[DnekTpoHHBI pecypc]: 31eKTpoHHO-0nbmoreunas cucrema/ OO0 DBC Jlanb. - DIeKTpOH. AaH.
— C.-ITerepOypr, [2022]. - Pesxum poctyma: https://e.lanbook.com.

e. Znanium.com [DaeKTpoHHBIH pecypc]: aineKTpoHHO-OubmHoTeuHas cucrema/ OOO 3HaHuyM. -
DnekTpoH. aaH. — Mockaa, [2022]. - Pexxum moctyna: http://znanium.com.

2.  KoncynbrantIlinoc[DaekTpoHHblii pecypc]: cipaBouHast mpaBoBas cuctema/ Kommnanus «KoHCyIbTaHT
[Tmtocy. - DnektpoH. aaH. - Mocksa: Koncysprantllnoc, [2022].

3. Bba3za nanHbIX nmepuoguyYecKUX W3IaHMH [DIEeKTpOHHBIN pecypc]: 3mekTpoHHbIe XypHaisl/ OO0
NBUC. - DIEKTPOH. JIaH. - Mockaga, [2022]. - Pexum  mocrymna:
https://dlib.eastview.com/browse/udb/12.

4, HaunuonanbHas 3jieKTpoHHasi OuMOJMOTEKA [DJIEKTPOHHBIM pecypc|: AJeKTpoHHas OMOIMOTEKa. -

OnekTpoH. naH. — Mockga, [2022]. - Pexxum goctyna: https://H30.pd.

5. DuexktpoHHasi Ombamoreka auccepraumii PI'b [DnexktpoHHbIl pecypc]: anekTpoHHas O6ubnuoreka/
®T'BY PI'B. - DnektpoH. gan. — MockBa, [2022]. - Pesxum moctyma: https://dvs.rsl.ru.

6. ®enepajbHble HHPOPMANMOHHO-00pa30BaTebHbIE MOPTAJIbI:

a.  Muadopmanumonnas cucrema EnnHoe OKHO JocTyna K oOpa3oBaTelbHBIM pecypcaM. Pexum nocryna:
http://window.edu.ru.

b.  ®enepanbubiii mopran Poccuiickoe obpasoBanue. Pexxum nocryna: http://www.edu.ru.

7. OOpa3oBatesibHbIe pecypebl Yal'y:

a. DmnexrtpoHHas onbmmoreka Ynl'Y. Pexxum nocryna: http:/lib.ulsu.ru/MegaPro/Web.

b.  O6pa3oBatensHbiii mopran Yul'VY. Pexxum noctyna: http://edu.ulsu.ru.

8. [IpodeccnonanbHble HHPOPMALIMOHHBIE PeCyPChI:

8.1. [Dnextponnsii pecype]. URL: http://fasie.ru — caiitr ®onma comeicTBHsI pa3BUTHIO

8.2. [Dnexrponnsiii pecype]. URL: http://kremlin.ru/events/ councils/by-council/6/53313.

8.3. [Dnexrponnsiii pecypc]. URL: http://www.grandars.ru/student/marketing/novyy-produkt.html

8.4. [Dnextponnsiii pecypc]. URL: http://www.mckinsey.com/business-functions/risk/ our-insights/mckinsey-
on-risk. - McKinsey on Risk. Issue 1, 2016.

8.5. [Dnextponnsrii pecype]. URL: http://www.pattern-cr.ru/.

8.6. [Dmextponnsiii pecypc]. URL: https:/fpi.gov.ru — odunmansueii  caidt QoHma comencTBHs
MEPCICKTUBHBIX I/ICCJ'IeJIOBaHI/Iﬁ

8.7.[Onexrponnsiii pecypc]. URL: https://habrahabr.ru/ company/friifond/blog/293444/. — ®PUN doun
((I/I)IeaJ'II)HaSI MMPE3CHTAIMA IJIA CTapTalia.

8.8. [Dnektponnsiii  pecypc]. URL: https://rusability.ru/internet-marketing/43-luchshih-sayta-dlya-
marketologov/.

8.9. [Dnextponnsrii pecypc]. URL: https://www.rvc.ru — opunmanbHblil caidt Gporaa Poccuiickoit BeHUypHOM
KOMIIaHHUU

8.7. [Dnextponnsiii pecype]. URL: https://www.rvc.ru/eco/ - caiit 0 HallMOHATBHON TEXHOJIOTHYECKOM
HWHUIUATHUBC U TCXHOJIOTUYCCKOM pa3BUTUU

8.8.[DnekTpoHHbII pecypc]. URL: https://www.ted.com/talks/
charles_leadbeater_on_innovation?language=ru. Yap:mnp3 Jlugoutep 00 MHHOBAIUSX.

8.9. [Daexrponnsiii pecypc]. URL: https://www.youtube.com/ channel/UCp0z-UFvKUBTKtVNBIgyX7A.



http://www.iprbookshop.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.studentlibrary.ru/pages/catalogue.html
http://znanium.com/
http://window.edu.ru/
http://www.edu.ru/
http://lib.ulsu.ru/MegaPro/Web
http://edu.ulsu.ru/
http://fasie.ru/
http://kremlin.ru/events/
http://www.grandars.ru/student/marketing/novyy-produkt.html
http://www.mckinsey.com/business-functions/risk/
http://www.pattern-cr.ru/
http://www.rvc.ru/
http://www.rvc.ru/eco/
http://www.rvc.ru/eco/
http://www.ted.com/talks/
http://www.youtube.com/
http://www.youtube.com/
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[Ton6opka BHI€O ¢ MEKXAYHAPOTHOTO (hopyMa « OTKPHITbIC MHHOBAIHI.

8.10.[Dnextponnsiii pecype]. URL: https://www.youtube.com/ watch?v=M9JHYTqcZng. - I:)x06¢. Ummnepust
co6naszua / duism / HD

8.11. biyor nmpo unnoBanuu. Pesxum gocryna: http://helpinn. ru/luchshiy-film-pro-innovatsii.

8.12. Bce o munensusix. Pexum mocryma: https://prava.expert/litsenzii/chto-eto-takoe.html

{CornacoBaHo: . 7 -
S . ; a4 21T, i gy
Qe e FLidV | /f%ffé/j’ eoite A L

Tlonwnects corpyamuxa YHTuT OHO NOAIMHCH para

12. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCIUIIJINHbI

AyauTopuun JUisl POBEICHUS JIEKIIMH M CEMHUHAPCKUX 3aHATUN, JUISl MPOBEICHUS TEKYIIETro
KOHTPOJS ¥ TPOMEXKYTOYHOM arTecTald, KypCOBOTO TMPOCKTUPOBAHUS, TPYMNIOBBIX U
WHJIMBUIYATBHBIX KOHCYJIbTAIIUM.

AyauTOpUN YKOMIUIEKTOBAHBI CHEIUAIN3UPOBAHHON MeOesblo, yueOHOM T0CKO. AynuTopun
JUTSL TIPOBENICHUS JIEKIIMI 00OpYyJIO0BaHbI MYJIbTUMEIUWHBIM 00OPYIOBAaHUEM [IJIsi TPEIOCTABICHUS
unpopmanun Oonpmioil aynutopuu. I[lomemeHus A5 CaMOCTOATENBHOM pPabOTBHl OCHAIIECHBI
KOMITHIOTEPHOM TEXHUKON C BO3MOXKHOCTBHIO MOAKIIOYEHHUS K cetn «MHTepHeT» M olecreueHueM
JOCTyna K DJIEKTPOHHON WHGOPMAIMOHHO-00pa30BaTeIbHON Ccpelie, 3JIEKTPOHHO-OMOIHMOTESYHON
CHCTEME.

Jlnis mpoBeieHus J1abopaTOpHBIX paboT UMeeTCs cieayrolee 000py10BaHUE:
JIaGoparopHast yctaHoBKa "Marmmnaa ATByna".

JIaGoparopHas ycraHoBka "MastHuk ObepOeka".

JIaGoparopHast ycTaHOBKa "MaTtemMaTn4ecKuili MasTHUK'".
JIaGopatopHas ycraHoBka "MasTHUK MakcBernia".

JIaGopatopHas ycraHoBKa "V3mepeHue nmokasarens aanadaThl Bo3ayxa'.
Jlatuuk naBieHus.

HInpur; ¢ rTMOKUM IIUTAHTOM.

JlaGopatopHas ycraHoBKa «/3yueHne n30X0pHOTo MpoIieccay.
JlabopaTtopHasi ycTaHOBKa « DJIEKTPOCTATUYECKAsi BAHHAY.
JIaGoparopHast yctaHoBKa «/3yuenue 3akoHoB Kupxroda.

. JIaGopatopHas ycTaHoBKa "MOCT IOCTOSSHHOTO TOKa'.

. MarasuH 00pa31oBbIX COITPOTUBICHUI.

. CoenuHHUTENBHBIE IPOBO/A.

TaHreHc-ranbBaHOMETD.

. MlcTOYHMK OCTOSIHHOTO TOKA.

. JIJaboparopHas ycranoBka «LC-KOHTYp».

. I'eHepaTop CUTrHaAIIOB CHHYCOUAATBHON U IPSIMOYTOJIBHOM (hOPMBI.
. Ocumnorpad.

. BoimbT™meTpsl.

. AMnepMeTpsl.

. Muxkpockornr MBC-10.

. lITaHreHIMpKyIb.

. Komnerorepsl co cnienmanusupoBanssiM 110.

Pyunoii Hacoc.

. JIunerika.

. IlnockonapanienbHble 00pa3Libl ONTHUECKUX CTEKOII.

. JlaboparopHnast ycranoBka «Ontuueckasi ckambsi DC-M»y.

. Mcrounuku cBera (JaMIbl HAaKaJIMBaHUS ).

. biok nuranus.

RBoOoooo~NooGa~WNE
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http://www.youtube.com/
http://www.youtube.com/
http://helpinn/
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13. CIEHUAJIBHBIE YCJIOBUA JJIS1 OBYYAIOHIUXCSI C OTPAHUYEHHBIMU
BO3MOXHOCTSAMMU 310POBbSA

B ciydae He0OX0IMMOCTH, 00YJAFOIIIUMCS M3 YUCIIA JIUI] C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbBSI
(10 3asiBNIECHHIO 00YYAOIIETOCS) MOTYT MPEIaraThCsl OJJHH U3 CIEAYIOIIUX BAPUAHTOB BOCIIPHSITHS
rH(GOPMAITH C YIETOM MX HHINBUAYAIBHBIX ICHXO(PHU3MUECKUX 0COOEHHOCTEH:

- JUTSI JIUI] C HAPYIICHUSMU 3PCHUS: B TICUaTHOU (hopMe YBEIHMUSHHBIM IPUPTOM; B hopMme
3JIEKTPOHHOTO JJOKYMEHTa; B (hopMe ayaunodaiina (mepeBo y4eOHbIX MaTepPHaIOB B ayJuo(opmar); B e4aTHOM
(dopme Ha s3b1Ke Bpaiins; uHIBHyaTbHBIC KOHCYIBTAIIUH C TIPUBJICYCHUEM TH(IOCYPAOTICPEBOIUHKA,;
VHAWBUYAJIbHBIC 33/IaHUSI U KOHCYJIbTAIIUY;

- JUTSI JIUI] C HAPYIICHUSIMU CIIyXa: B eYaTHOH Gopme; B (POpMe JIEKTPOHHOTO JJOKYMEHTA,
BUJICOMATEPUABI ¢ CyOTUTPAMU; HHANBUAYTbHbIE KOHCYJLTAINH C PUBIICUCHUEM CYPIOTICPEBOTINKA;
WHIWBUIyaIbHBIC 33]JAaHUS U KOHCYJIbTAIINY;

- JUTsI JIVII C HAPYIICHUSIMU OTIOPHO-/IBUTATEIBHOIO arnmapara: B ne4atnoit popme; B hopme
3JIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; MHIUBHYaTbHbIC 3aaHUS U KOHCYJIbTAIIHH.

B ciydae He0OXOTMMOCTH UCTIONIE30BAHUS B YIEOHOM MPOIECCe YaCTUIHO/UCKITFOUUTEITLHO
JUCTaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHONOrUH, opranu3saius padotsl [1I1C ¢ obyyaromumucs ¢ OB3 u
MHBAJIMJIAMU TIPEAYCMATPUBACTCS B AJICKTPOHHON HH()OPMAIMOHHO-00pa30BaTeILHON CPEJIC CYUETOM UX
WHAWBHUIYATBHBIX ICUXO(U3NIECKIX OCOOSHHOCTEMH.

Pa3paboTunk aoueHt kageapor P bormanosa /I.A.

(noonucy) (OondxncHocmsb) (®HUO)

26.04.2023r.



