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1. llesu u 3212494 AU CIUILIHHBI

dusnka co3naeT yHUBEPCATbHYIO 0a3y /it u3yueHus 00menpodecCuoHaIbHBIX U
CHeIUaTbHBIX JUCITUIUINH, 3aKIaAbIBacT (PyHAAMEHT MOCISAYIOMIET0 OOyICHUS B
Marucrparype, acnupantype. OHa 1aéT 1ebHOe TIpeACcTaBIeHue O (PU3MUECKUX 3aKOHAX
OKPYKAaIOIIEro MUpa B MX SAMHCTBE ¥ B3aMMOCBSI3H, BOOPYKaeT OakaiaBpoOB
HEO0OXOIMMBIMHU 3HAHHMSIMU JIUTS PEIICHHS HAyYHO-TEXHUUECKUX 3a1a49 B TCOPETUICCKHUX U
IPUKJIQTHBIX acTIeKTaX. 3agadyaMu Kypca GU3UKHU ABJISIOTCS: ® N3YUCHUE 3aKOHOB
OKPYKaIOIIEro MUpa B KX B3aUMOCBSI3H; * OBJIaJicHUE (yH/IaMEHTAIbHBIMU TTPUHITUTIAMHA 1
METO/IaMHU PEIICHUSI HAyIHO-TEXHIUYECKHNX 3a/1ad; * POPMUPOBAHUE HABBIKOB 110
IPUMEHEHUIO TTOJIOKEHUH (pyHTaMeHTaIbHOU (DU3UKHU K TPAMOTHOMY Hay9YHOMY aHAJIHU3Y

CUTYallUi, C KOTOPBIMU OaKanaBpy MpUAETCS

CTAJIKUBATLHCA ITPHU CO3JaHUU UJIN

UCTOJIb30BAaHUM HOBOM TEXHUKH U HOBBIX TEXHOJIOTHI; * OCBOEHUE OCHOBHBIX (PU3NYECKUX
TEOPUH, O3BOJIAIOIIMX OIMCATH SIBICHUS B IPUPOJE, U MPEAETIOB IPUMEHUMOCTH ITUX
TEOPHUH 7Sl peUICHHs] COBPEMEHHBIX U MEPCIIEKTUBHBIX MPO(ECCHOHANBHBIX 3a/1a4;
(dopMupoBaHUE Y CTYCHTOB OCHOB €CTECTBEHHOHAYYHOM KapTUHBI MUPA; * 03HAKOMJICHHE
CTYZIEHTOB C UCTOPUEHN U JIOTUKOW Pa3BUTHsI (PU3UKU U OCHOBHBIX €€ OTKPBITHIA.

Kparkoe conep:xanue 1uciUNJIMHBI

I[I/ICI_[I/IHJ'H/IHa «®Pu3uKa» BKIIIOUACT B CEOs clIeayromue OCHOBHBIC Pa3AcCiibl: MCXaHHWKaA,
TCPMOAWMHAMUKA U MOJICKYJISIpHAs (131/13141(21, QJICKTPUICCTBO U MAarHCTU3M, KoJieOaHus 1
BOJIHBI, OIITHUKA, CIICHHUaJIbHAsA TCOPUA OTHOCUTCIIbBHOCTH, KBAHTOBAA (1)I/ISI/IKa, ssAcpHast

duznka, puznyeckas KapTUHA MUpA.

2. Komnerenuuu ody4awmerocsi, opmupyemMbie B pe3yJbTare 0CBOEHMSI

JTUCIHHUILTNHBI

[Tnanupyemble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHuun)

[Tnanupyemsble pe3yabTaThl
o0yuenus no gucruruinHe (3Y Her)

[1K-4 criocoOHOCTBIO yUacTBOBaTh B pabOTE HaJ
WHHOBAIIMOHHBIMH ITPOEKTaMH, UCTIOIB3Ys 0a30BbIE
METO/Ibl UCCIIE0BATEIbCKOM e TETbHOCTH

3HaTh: OCHOBHBIEC 3aKOHBI (PU3UKU

YMmeTb: [IpUMeHATh 3aKOHBI (PU3UKU AJIS pEIICHUs
COBPEMEHHBIX U MEPCIEKTUBHBIX
npo¢eCCHOHAIBHBIX 3a/1a4

Bianers:

[1K-2 ymeHueM MoAeaupoBaTh TEXHUYECKUE
00BEKTHI U TEXHOJIOTUIECKHUE TPOIIECCHI C
MCIOJIb30BaHUEM CTAHJAPTHBIX AKETOB U CPEICTB
aBTOMAaTU3UPOBAHHOI'O IPOEKTUPOBAHHUS,
TOTOBHOCTBIO MTPOBOJIUTH IKCIIEPUMEHTHI T10
3aJlaHHBIM METOJIUKaM C 00pabOTKOM U aHAITH30M
pe3yabTaToB

3HaTh:MeTo/bl aHaN3a SKCIIEPUMEHTATbHBIX
pEe3yabTaToB

'VYMeTh: COCTaBIATh OTYETHI O BBIMIOJIHEHHBIX
MCCIIEIOBAHUIX

Branets: CoBpeMEHHBIM 000pYI0BaHUEM IS
poBeACHUs U3MepeHuil. bazoBeiMu MeTogamMu
MCCJIEIOBATEIbCKOM IeATEeIbHOCTH: (DOPMUPOBAHUE
npezacTaBieHrne 00 00BEKTE UCCIIEAOBaHMS,
HaOJII0/IeHNE, pEeruCcTpalus, aHallu3 U BbIBOA

[TK-1 crmocoOHOCTHIO K CHCTEMATUYECKOMY
W3YYEHHUIO0 HayYHO-TEXHUYECKON HPOpMAIIIH,
OTEUECTBEHHOTO U 3apyOeKHOTO OIBITA IO
COOTBETCTBYIOILIEMY MPO(UITIO TOATOTOBKU

3HATh:

YMeTh:Vcnonb30BaTh HAyYHO-TEXHUYECKYO
TUTEpaTypy A MOTy4YeHUs TpodeccroHambHBIX
3HAHWI

Bianers:

OK-1 cImocoOHOCTBIO UCITOIB30BaTh OCHOBEI
¢unocopckux 3HaHUH 151 POPMUPOBAHUS

3HaTh:OCHOBHBIC 3aKOHBI pupoabl IJId

dbopMHUpOBaHUS MUPOBO33PEHUECKON TTO3UITNN




MHUPOBO33pEHYECKON NO3ULNH

MCTh:

Bnaners:

3. MecTto aucuumiaibl B cTtpykrype Ol BO

[lepedeHs mpeANIeCTBYIOMNX TUCIIATUIHH,
BUJIOB pabOT yueOHOro IiiaHa

[TepeueHb MOCISTYIONIMX AUCITATLINH,
BUJIOB paboT

b.1.06 MaremaTnyeckuii aHaIu3,
b.1.05 AnreOpa u reomeTpus

b.1.24 TepmonnHaMuka u Temionepeaaya,

b.1.20 be3omacHOCTh KU3HEACITECILHOCTH,

B.1.16 ['uapponuHaMuka HeCTaMOHAPHBIX TEUEHUH,
b.1.21 MarepuanoBeneHue,

B.1.09 MexaHuKa KHIKOCTH H Ta3a,

b.1.22 DnekTpoTexHHUKa U AIEKTPOHUKA

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHWAM, YMCHHAM, HaBbIKaM CTYJCHTA, HCO6XO,Z[I/IMI)IM
IIpu OCBOCHHUHU I[aHHOﬁ JAUCHUITIINHBI 1 HpHOGpCTeHHI)IM B PC3YJIbTATC OCBOCHUA

MpeaAMCCTBYIOINX AUCIUIIIINH

JlucuuIimHa

TpeboBanus

b.1.05 AnreGpa u reomeTpust

BiraneTs MeTomaMu penieHus aareOpandeckux
3a/1a4; HABBIKAMH B PELICHUU CHCTEM JIMHEHHBIX
YPaBHEHUH, BBIYUCICHHUS PA3IMYHBIX BETUUUH
reOMETPHUUECKUX OOBEKTOB.

b.1.06 MaremaruuecKkuii aHaInu3

BnajeTs HaBbIKAMH UCIIOJIB30BAHUS
MaTeMaTHYEeCKOTO aHAIN3a JUIS PELICHUS
¢u3nUecKuX 3a/1a4; HaBbIKaMU MOJICIIMPOBAHUS
NpaKTHYECKUX (PU3NIECKUX 3a]a4 METOJaMU
QepeHINaIbHOr0 U HHTETPATbHOTO
VCUHCIICHUSL.

4. O0bém M BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCIHUILUIMHBI cocTaBiseT 12 3.e., 432 u.

Pacrnipenenenue no cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
2 3
OO61mas Tpy10EMKOCTh AUCIIUTUTMHBI 432 216 216
AyoumopHhvie 3auamusi: 192 96 96
Jlexuuu (JI) 96 48 48
[IpakTudeckue 3aHATUS, CCMHUHAPHI U (FIIN) IPYTHE BHIIBI
aynuTopHbIX 3aHsaTHil ([13) 43 24 24
JlabGopatopusbie pabotsl (JIP) 48 24 24
Camocmosmenvras paboma (CPC) 240 120 120
[TonroroBka k 1abopaTopHbIM paboTam 60 30 30
[lonroroBka Kk KOHTPOJIBHBIM paboTam 30 15 15
[lonroroBka K aK3aMeHY 120 60 60
Peenne noMaiHux 3aganui 30 15 15
By uToroBoro KOHTposs (3auet, Aud.3a4yeT, SKk3aMeH ) - 9K3aMeH 9K3aMeH




5. Conep:kaHue IMCUUIIMHBI

No
paszzaena

HanmenoBanue pa3aciioB JUCHUIITIMHBL

OObeM ayTUTOPHBIX 3aHATHI 110 BUJIaM B Yacax

Bcero JI I13

JIP

1

MexaHuka 38 16 14

8

Konebanus v BOJIHBI 12 6 2

TepmonuHaMuKa U MOJICKYJIsIpHAsS (PU3UKA 14 8 2

I

DJIEKTPUUECTBO U MarHETU3M 74 34 16

OnTuka 32
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5.1. Jlekuuu

No

JICKIMH|pa3aciia)

Ne

HanmenoBanune nmm KpaTKO€ COACPIKAHUEC JICKIMOHHOI'O 3aHATHA

Kon-
BO
4acoB

Beenenue. [Ipeamer dhusuku. MeTos! (pU3nuecKUX UCCIEOBAHUNA: HAOMIONCHNE,
TUTIOTE3a, IKCIIEPUMEHT, Teopus. Briusane pu3nku Ha pa3BUTHE TEXHUKU U
BIIMSIHHE TEXHUKH Ha pa3Butue ¢pusuku. Ces3b pusuku ¢ punocodueii u apyrumu
HaykaMu. KnuHemarnka MarepualibHOM TOYKH. MeXaHH4eCKOe ABUKEHHE KaK
npocreiiias popma IBUKEHHUS. DJIEMEHThl KHHEMATUKH MaTEpUaTbHOU TOYKU U
MOCTYMATEILHOTO ABMXCHHS a0COMIOTHO TBEPIOTO Tena. CKOPOCTh M YCKOPEHHE,
HOPMAaJIbHOE U TAHTCHIIMAJIbHOE YCKOPEHUS, PAAUyC KPUBU3HBI TPACKTOPUU

/lunamuka. OcHOBHas 3a7aya 1nHaMuKHA. Macca, nmiyisc, cuia. Jlunamuka
MaTepuaibHOM TOUYKH U MMOCTYNATEIbHOTO JBUKEHUS TBEPIOTO Tea. 3aKOH
WHEPLIUY U MHEpLUAJIbHBIE CUCTEMBI OTCU€Ta. 3aKoHbI HpI0TOHA M rpaHULIbl UX
[IPUMEHUMOCTH. 3aKOH BCEMUPHOIO TSTOTEHUS

Buemnue u BHyTpeHHUE cuibl. LleHTp Macce (LIEHTp MHEpLNN) MEXaHUYECKOI
CHUCTEMBI U 3aKOH €r0 JIBMKEHUS. 3aKOH COXPAHECHUS UMITYJIbCA U €r0 CBS3b C
OTHOPOAHOCTBIO ITpOCTpaHcTBa. HenHepuuaibHble CUCTEMBI OTCYETA

OHeprust. 3aKOH COXpaHEHUS MEXaHMUYECKOM 3Hepruu. PaboTa cuitbl 1 MOLTHOCTb.
ODHEprus Kak yHUBEpCaJIbHAas Mepa IBIKCHUS U B3auMozaecTeus. Kunetnyeckas
PHEPTUsl MEXaHUYECKOM CUCTEMBI U €€ CBsI3b ¢ pabOTON BHEIIHUX U BHYTPEHHHUX
CuII

[Tone, kak (hopMa MaTepHH, OCYILECTBIISIONAs CUIIOBOE B3aMMOIEHCTBHE MEXTY
yacTULlaMu BeniecTBa. CHIIbl KOHCEPBAaTUBHBIE U AMccuniaTuBHbIE. [loTeHImanbHast
HHEPrusi MaTepUAIbHON TOUYKH BO BHEILIHEM CHIJIOBOM I1oJie. CBA3b MOTEHIIMAIBHOM
PHEPrUM C CUJIOH, IEHCTBYIOIIEN HA MATEPUAJIBHYIO TOUKY. 3aKOH COXPAHEHHUS
MEeXaHWYeCKOW FHEPruu. Yiap aOCOIIOTHO YIPYTUX U HEYNIPYTUX TeJl

BpamarenbHoe aBuxenne. Knunemaruka BpalarebHOTO IBUKEHUS. YIIIOBOU
MyTh, YIJIOBOE IEPEMEILECHUE, YIIIOBasi CKOPOCTh U YITIOBOE YCKOPEHHE, UX CBS3b C
JIMHEHBIMU CKOPOCTSIMH M YCKOPEHHUSIMU TOUEK BpaILAIOIIErocs Tena

/IluHaMuKa BpalaTeabHOro JIBHKEeHHUsS.. MOMEHT CHIIBI 1 MOMEHT UMITYJIbCa
OTHOCHUTEJIBHO MOJIOCA ¥ HEMOJBUKHOW OCH BpallleHUs. YpaBHEHHE TUHAMUKU
BpalIaTeJIbHOTO ABMKEHUSI OTHOCUTEIILHO OCU. MOMEHT MHEPILIMH TeJla
oTHOCUTENBbHO ocH. Teopema lllTeiinepa

3aKOH COXPAaHEHHs MOMEHTA UMIIYJIbCA U €TI0 CBA3b C U30TPOIHOCTHIO
npocTpaHcTBa. PaboTa MOMEHTa CHIIbI M KUHETHUYECKasi SHEPTHUsl BPAIIAloLIerocs

teina. [mockoe nBmxenue TBEPIOro tena. Teopusi TMpOCKoIa




Mexanndeckue konebanus. [[apMoHnueckue KonebaHus U UX XapaKTePUCTHKH.
IuddepennmanpHOE ypaBHEHHE TApMOHUYECKUX KosieOanuid. [1py>KUHHBIH,
bu3nUeckuii 1 MaTeMaTHYECKUN MasiTHUKU. DHEPIUsi TApMOHUYECKUX KOJIeOaHuUi.
AHTapMOHHYECKHUI OCHUIIISTOP

10

uddepennmanbHOe ypaBHEHHE 3aTyXalOIMNUX KOoJIeOaHUH U €T0 pelieHue.
ATneproanyecKuii mporecc. BeiHy Xk 1eHHbIe KoeOaHus. AMITTUTYAa U (a3a
BBIHYKJICHHBIX KosieOanuii. Pezonanc. CrnoxeHne rapMOHMYECKUX KoJieOaHUH
OJTHOTO HATpaBICHUS OMHAKOBOW 4acTOThl. buenus. CioxeHus: B3auMHO
MEPIICHIUKYISPHBIX KOJICOAHHIHA

11

Mexannueckue BOJIHbI. MexaHu3M 00pa30BaHUsl MEXaHUYECKUX BOJIH B YIPYTOM
cpene. YpaBHeHue Oeryiieil BoiHbl. BomHOBOe ypaBHeHue. [[irHa BONHEI U
BOJIHOBOE uymciio. PazoBasi CKOpocTh. DHeprus BosHbl. [loTok sHeprun. [IpuHnmn
CYNEPHO3ULMH BOJIH U TPaHMIIBI €T0 IPUMEHUMOCTU. BonmHoBoOM nakeT. ' pynmosas
ckopocTb. UHTepdepentins BoimH. OOpa3oBaHUEe CTOSIUCH BOITHBI. YpaBHEHUE
CTOSTYEH BOJIHBI M €T0 aHAJIN3

12

CTaTUCTHYECKUI U TEPMOIMHAMUYECKUN METO/IbI HCCIIEIOBAHUS CHCTEM.
TepMmoauHamMuUuecKasi cucteMa u e€ mapamerpsl. MonexymsipHast Gu3nka.

W neanbHblil ra3. YpaBHEHHE COCTOSHUS HeanbHOro raza. OCHOBHOE ypaBHEHHE
MOJIEKYIISIPHO-KMHETHUECKOM TEOPHH HJIeaJIbHOTO Ta3a. CpeaHsisi KHHeTHYeCKas
PHEPrusi MOJIEKYNI. MONeKylIIpHO-KHHETUYECKOE TOTKOBAHUE TEMIIEPATYPHI.
CpenHsist KBaipaTHUHasi CKOPOCTh. YHCII0 cTeneHei cBoO0aAbl MOJIEKYIbl. 3aKOH
PaBHOMEPHOTO paclpeieNICHHs SHEPTUU IO CTENEHSIM CBOOOIBI MOJIEKYJ

13

[ Hauaso TepMoauHaMUKU. BHYyTpeHHs s sHEprus cucteMbl. PaboTa rasa.
['paduueckoe n300pakeHUE TEPMOJMHAMHYECKUX MPOIECCOB M PAOOTHI.
PaBHOBECHBIE U HEPABHOBECHBIE Mpoliecchl. KomnuecTBo TemioThl. [ Havano
TepMOJMHAMUKH. Terno€MKOCTh MHOTOATOMHBIX T'a30B. 3akoH Maiiepa.
[Ipumenenue | Hauama TEpMOAMHAMHUKHY K H30TIpoIieccaM. YpaBHEHHE ainadaThl

14

I Hauano TepmonuHaMuku. O6paTUMble U HeOOpaTUMbIe Tporecchl. [{UKIbI.
Tennossle ABUraTenu U XxoinoAawabHele MamuHbl. [lukn Kapho, k.mn.a. nukna. 11
HA4aJI0 TEPMOJMHAMUKA. DHTPONUS UIEATIBHOIO raza. MUKpOCOCTOsSHUE U
MaKpOCOCTOSIHME TEPMOINHAMUYECKON CUCTEMBI. CTaTUCTUYECKUN BEC
MakpococTossHus. Ctatuctudeckoe Tonkoanue Il Hauana TepMOIMHAMUKA 1
pHTponuu. Il Hayano TepMoOAMHAMUKH

15

Craructuueckue pacnpezeneHus. Pacnpenenenne MoneKya HIeanbHOro ras3a mno
ckopocTsiM. OnbiT LllTepHa. bBapomerpuueckas popmyna. 3akoH bonbpimana.
SABnenus nepenoca. 3akoHsl 11U (y3uH, TETIIONPOBOAHOCTH U BHYTPEHHETO
TPCHUA. MOJ'IGKYJ'ISIpHO-KI/IHeTI/I‘-ICCKaSI TCOpUA 3TUX SIBIICHUH

16

JnekTpocTaThka. J[Ba posia 31MeKTpuIecKux 3apsioB. JJMCKpEeTHOCTD 3apsiaa. 3akoH
KysioHa. 3aK0H COXpaHEHUsI SIEKTPUIECKOTO 3apsijia. DIEKTPOCTATHUECKOE MOJIE.
Hanpsik€HHOCTB 3IeKTpHYecKOro motist. [ padudaeckoe n300paxeHue moJis.
[IpUHIKT CYTIEPIIO3UITUH IS HAPSHKEHHOCTH

17

PaboTa cu1 3lIeKTpUIECKOTO OIS TI0 TiepemenieHuto 3apsaa. [lorennuan. Cs3b
MG)KI[y HaHpH)KéHHOCTBIO U IIOTCHIIMAJIOM. 9KBHHOT€HHH3HLHBI€ HOBerHOCTI/I.
DHEPrusi CUCTEMBI HETIOJBHKHBIX 3apsI0B

18

[ToTOK BEKTOpa HANPSKEHHOCTH AIEKTpUUYecKoro noist. Teopema ['aycca s
PIIEKTPOCTATUYECKOTO TTOJISI B BAKYYME U €€ IPUMEHEHUE JUIs pacuéra
PIEKTPUYECKUX MOJIEH

19

[IpOBOHUKHM B AJIEKTPUUYECKOM TOJI€. DIEKTPOEMKOCTh YEAUHEHHOTO ITPOBOIHUKA
1 KOHJEHCATOpa. JHEPrUs 3apsHKEHHOTO NTPOBOIHMKA, KOHJEHCATOPA,
hrieKTpudecKkoro nossti. O6bEMHas IIOTHOCTD SHEPTUU

20

JIMDIIEKTPUKY B AIEKTPOCTATHUECKOM TT0JIe. DIECKTPUUECKUI TUIIOIb.
DNEeKTPUYECKUN TUIIONBHBIN MOMEHT. [lonsipusanus IusIeKTPUKOB.
OpueHTaHOHHBIN U 1e()OpPMAIMOHHBIA MEXaHU3MBI MTOJIIPU3AIINH.

HOJ’IﬂpI/BOBaHHOCTB CPCIbl. I[I/ISJICKTpI/I‘IeCKaH IPOHNIACMOCTb BCUICCTBA. BeKTOp




hIIeKTpUUecKoro cMenenus. Teopema ["aycca st BEKTOpa 31IE€KTpUYECKOTO
CMEILECHUS

21

[10CTOSIHHBIN ANMEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHUS U XapaKTEPUCTUKU
MOCTOSTHHOTO TOKa. PasHocTe norennumanos, J/1C, Hanpskenue. ConpoTUBIeHNE
MpoBOAHUKOB. 3akoH Oma B auddhepeHImansHON 1 HHTETpaIbHOM opmax st
OJHOPOJHOTO ¥ HEOJHOPOIHOIO Y4aCTKOB IeNH. 3akoH OMa Uil 3aMKHYTOH LIETIH.
Pabota u MomtHOCTB TOKa. 3akoH Jkoymns-JIenma

22

MaruutHoe nojie. MarHuTHOE B3aUMOJICHCTBHE MTOCTOSIHHBIX TOKOB. Bektop
MarHUTHOM UHAYKIMH. [ padrueckoe n3o0paskeHne MarHUTHOTO NoJIs. 3akoH buo-
Cagapa-Jlarnaca. [Ipunnun cyneprno3uiiuu. MarHuTHoE 1oJie MPSIMOJIMHEHOTO
MIPOBOAHUKA C TOKOM

23

[ToTok BekTOpa MarHuTHOM MHAYKIMH. Teopema ['aycca 111 MAarHUTHOTO MOJIS.
[{upKynsiiyst BEKTOpa MarHUTHON MHTyKIIMU. 3aKOH MTOJTHOTO TOKA

24

/leficTBME MarHUTHOT'O TIOJIs1 HA TPOBOJIHUK C TOKOM. 3akoH Amnepa. MarHuTHbIN
TUTIOIbHBIA MOMEHT. KOHTYp € TOKOM B OZHOPOAHOM M HEOJHOPOJHOM MarHUTHOM
nose. PaboTa o nepeMeriennio NpoBOAHNKA C TOKOM U KOHTYpa C TOKOM B
MarHATHOM I10JI€

25

JlelicTBHE MarHUTHOTO TOJISI HA ABWKyuiics 3apsan. Cuna Jlopenua.
OTHOCUTENTBHOCTD AIIEKTPUUECKUX U MATHUTHBIX MOJIEH

26

MarauTtHoe 1nose B Beniectse. MarHuTHast BOCIIPUUMYUBOCTD U MarHUTHAs
[IPOHUIIAEMOCTB. /{na- u napamaraeTuku. eppoMarHeTUKu U UX CBOMCTBA.
BekTop HaMarHU4eHHOCTH U €TI0 CBSA3b C IJIOTHOCTBIO MOJIEKYJIIPHBIX TOKOB.
Harps:k€HHOCTh MarHUTHOTO ITOJIS

27

ABnenue sanekrpomMarHuTHON UHAyKIuu. OnbiT @apanesd. [Ipasuiio Jlenna. 3akon
HIIEKTPOMArHUTHOW MHIYKIH

28

SBieHNE CAaMOMHAYKITUU M B3aMMHOM MHIYKIUUA. IHIYKTUBHOCTD U B3aUMHAas
WHYKTUBHOCTb. TOKM 3aMBIKaHUSI U Pa3MbIKaHUsl. DHEPTUsi MArHUTHOTO TTOJIS.
OO0bEMHAS TUIOTHOCTh YHEPTUUA MarHUTHOTO TTOJIS

29

JJIeKTpOMarHuTHbIE KojieOaHus U BoJHbL. CBOOOAHBIE HE3aTyXarolne KojaeOaHus.
W neanbHblil KonebaTenbHbI KOHTYD. Anuddepennnansnoe ypaBHeHHE
He3aTyxaronux kojaebanuit u ero pemenue. ®opmyna Tomcona. Dueprus
KoJ1e0aHMi

30

PeanbHblii koneOaTenbHbIN KOHTYp. JuddepenranbHoe ypaBHEHNE 3aTyXaloMHUX
kojeO0aHuil u ero pemieHue. [lapamerpsl 3aTyxaHus. AnepruoANYECKH MpoLecc.
BbIHY)XIeHHbIE 2JIEKTpOMarHUTHbIe KojeOaHus. PezoHanc

31

OcHOBBI Teopry MakcBesuIa IjIst HEKTPOMarHuTHOTO 1mojist. Tok cMmenieHust.
YpaBHeHUs1 MakcBeia B UHTETpalbHON 1 quddepeHnmanbaoil popme.
JluddepeHnmanbHOe ypaBHEHHE dJIEKTPOMArHUTHOM BOJTHBL. OCHOBHBIE CBOMCTBA
DIIEKTPOMATHUTHBIX BOJIH

32

@da3oBast U rpyIIoBas CKOPOCTH BOIHBI. BOITHOBOE YMCIIO U BOJIHOBOM BEKTOP.
Monoxpomarndeckasi BosiHa. [lepeHoc sHepruu 31eKTpOMarHiTHOW BOJTHOM.
Bekrop YmoBa-Iloitntunra. [lonspusanus 3MeKTpOMarHuTHONW BOJTHBL. DPQexT
[lomepa

33

OneiTel @penens u Jnoiina. Marepdepomerp Maiikenbcona. MHorony4deBas
unrepdepeniys. Uureppepomerp @adpu-Ilepo. Bpemennas u mpocTpancTBeHHAs
KOTEpPEHTHOCTh. BpeMs u 1yinHa KOrepeHTHOCTH

34

J[ludpaxus csera. [Ipunuun [oiirenca-®penens. Meron 300 @penerns.
[TpsmonuHeiiHoe pacnipocTpaHenue cseta. Judpakuus OpeHens Ha KpyIiioM
orBepcTuH U aucke. ludpaxus OpayHrodepa

35

JlndpakumoHHas pemeéTka Kak CIeKTpalbHbIA prudop. Pazpemaromas
crtocoOHOCTh. Judpakius Ha mpocTpancTBeHHOU perméTke. Dopmyna Bynbda-
bporra. MccnenoBanue cTpyKTypsl KpucTamuioB. [onorpadust

36

HOHHpI/BaI_II/IH CBCTa. CDopMa " CTCTICHDb MOJIApU3ALUH MOHOXPOMATUYCCKUX BOJIH.

[Tonydenue u aHaIu3 JMHEHHO-TTOJISIPU30BAHHOTO CBETA. 3akoH Matroca.




JluneiiHoe aAByaydenpenomienue. [Ipoxoxaenue ceera uepes JuHeHble (ha3oBbIe
IJIACTUHKH

37

SJ'IGKTPOMaFHI/ITHBIe BOJIHBI B BCIIIECTBE. HOpMaHLHaﬂ M aHOMaAJIbHasA AUCIICPCUA
cBeTta. [Toromenue u paccesnue ceera. MickyccTBeHHasi ONTHYECKast
aHU30TpONUs. POTOYNPYroCcTh. DIEKTPOONITHUECKUE U MATHUTOONITUYECKHUE
spreHnss OTpakeHue U MpeJOMIIEHUE CBEeTa Ha IPaHUIIe pa3Jiena AByX
uanekTpukoB. opmyinel Openens. Dddext bprocrepa. [lonHoe oTpakeHue u ero
NpUMEHEHNE B TEXHHUKE

38

TennoBoe nznyuenue. TemmoBoe n3ilydeHue U JroMuHecneHus. CrekTpalibHble
XapaKTePUCTHUKU TEIJIOBOro u3inydeHus. 3akonsl Kupxroda, Credana-bonbimana
U 3aKOH cMelleHus: Buna. AGcomotHo uépHoe Teno. Popmyna Penes-/xunca n
«ynsTpaduoneToBas karactpoda»

39

['unore3a kBanTOB. @opmyia [Tnanka. KBanToBOE 00BsCHEHNE 3aKOHOB TEIJIOBOTO
n3ydeHus. KopnyckynsipHO-BOJIHOBOH yaJln3M CBETa

40

KBanToBbie cBoiicTBa cBeTa. ®oToHbI. DoTOdddekT. YpaBHeHHE DUHIITEIHA 15
doroapdexra. O6patuslii poTorddext. JaBnenue csera. OnbiT Jlebenena.
Dddexr Komnrona. BeiBog ¢popmynsr Komnrona

41

[TpyHLIUIT OTHOCUTENILHOCTH U NpeoOpa3oBanus ["anmies. JkcriepuMeHTalbHbIE
000CHOBaHMS CHEMAIBHON TeOpUHN OTHOCUTENbHOCTH. [TocTynarsl cnenuaabHOM
TEOPUH OTHOCUTEIBHOCTH. OTHOCUTEIBHOCTh OHOBPEMEHHOCTH U
npeoOpaszoBanus Jlopenna. CokpaiieHue JJIMHBI ¥ 3aMeJJIEHe BPEMEHU B
NBIKYIIMXCSI CHCTEMAax OTCYETa. PEISTUBUCTCKUI 3aKOH CIIOXKEHUSI CKOPOCTEN

42

PensituBuctckuil umimynbc. OCHOBHOM 3aKOH PENSTUBUCTCKON JUHAMMUKHI
MaTepUAIBHON TOYKU. PEIATUBUCTCKOE BBIPAXKCHUE I KUHETUYECKOU DHEPIUM.
B3aumocCBsI3b Macchl U SHEPTUU. DHEPrus CBA3U cucTeMbl. COOTHOIIEHUE MEXTY
MOJTHOM SHEepruel U UMITynbcoM YacTuilbl. O6mmedu3nyeckuii 3aKoH COXpaHeHHs
DHEPTUH

43

[TnanerapHas Mozaens aroma. Mozens aroma Tomcona. OnbiTel Pesepdopna mo
paccessHUIO anb(a-yacTuil. SepHast MOeIb aToMa. DMITUPUUECKIE
3aKOHOMEPHOCTH B aTOMHBIX criekrpax. @opmyna baneMmepa. JInHeiuarsie
crieKTpbl aToMoB. KoMOMHAIIMOHHBINA NTpuHIUTT PrTiia

44

DJIEeMEHTHI KBAaHTOBOM MexaHUKH. [ ' unoresa ae bpoinsa. OnbiTel J3BUCcOHA 1
Jlxepmepa. Audpaxus Mukpodactuil. [IpuHIun HeonpeaeneHHOCTH
['eitzenOepra. BomHoBas GyHKINS, €€ CTATUCTUYECKUA CMBICI M YCIIOBHS,
KOTOPBIM OHA JOJbKHA YIOBIETBOPATh. YpaBHeHue llpenunrepa. KBantosas
JacTHIla B OTHOMEPHOW MOTEHIMAIBHOM siMe. OTHOMEPHBIN MOTEHIIMATbHBIN
nopor u 6aprep

45

KBaHTOBO-MeXxaHMUECKOE ONMcaHue aToMoB. CTallMOHAPHOE YpaBHEHUE
[Ipenunrepa as aroma Bojioposia. BomHoBble (yHKIIMM U KBAHTOBBIE YHCIIA.
[TpaBuia or6opa asnst kBaHTOBBIX mepexonoB. OmnwiT LllTepHa u ['epnaxa. I dexr
3eemana. CTpO€HHE aTOMOB U MEPUOANYECKAsI CUCTEMAa XUMUYECKUX AIIEMEHTOB
J1.1. Menneneesa. [Topsiiok 3amonHeHus 2eKTPOHHBIX o0onouek. [TpuHmummn
[Taynu

46

ATtoMHOE si71po. CocTaB aTOMHOTO sijipa. XapakTEPUCTUKHU sAIpa: 3apsijl, Macca,
PHEPTHUs CBSI3U HYKJIOHOB. PaioakTUBHOCTE. BUJbI M 3aKOHBI PaIMOAKTUBHOTO
n3nydeHus. Snepusie peakuun. denenue saep. Cuntes snep. JlerexktupoBanue
s/1epHBIX M3NydeHuil. [loHaTHe 0 JO3UMETPUH U 3aLIUTE

47

:‘)J'IGMGHTapHLIC YaCTHUIIBI. (DYHI[aMCHTaJ'ILHBIe BSaHMOI[eﬁCTBHH N OCHOBHBIC
KJIACCBI DJICMCHTAPHBIX YaCTHII. YacTuIlsl 1 aHTHYACTULIBL. JICITOHEI U aIPpOHBI.
KBapKI/I. 9J'IeKTp00J'Ia60€ BSaHMOHeﬁCTBHG. CTaHI[apTHafI MOJCJIb 3JICMCHTAPHBIX
JaCTHIL

48

OCcoOEHHOCTH KJIACCUYECKOH U HeKJIacCuuecKoi (pu3nku. MeTtomonorus
COBPEMEHHBIX Hay4YHO-HCCIIE0BATEIbCKUX IPOrpaMM B 00nacTi Gpu3nku.
OCHOBHBIE TOCTIKEHHSI U IpoOseMbl cyObsaepHor ¢u3uku. [TonbITku




00bennHEeHUsT PYHIAMEHTAIBHBIX B3aMMOACHCTBUN U CO3/IaHUSI KTEOPUU BCETOY.
CoBpeMEHHBIE KOCMOJIOTHUECKHE TTPEeACTaBICHU. JJocTKeHNsT HAOMIOIaTeIbHON
acTpoHOMHUHU. TeopeTnueckne KOCMOJIOITHYECKHE MOJIETN. AHTPOIIHBIM TPUHIIMIIL.
PeBoIOIIMOHHBIC M3MEHEHHS B TEXHUKE U TEXHOJIOTHAX KaK CIEACTBUE HAYUHBIX
nocTrxkeHui B obnmactu Gpusnku. @usnueckas KapTuHa Mupa Kak ¢punocodekas
kareropus. [lapagurma HeroToHa M 3BONTIOIIMOHHAS TTapagurma

5.2. llpakTyecKkue 3aHATHS, CEMHUHAPDbI

Ne Ne Kom-Bo
sansus|pasniena HanmeHnoBanue mim KpaTtkoe coAep:KaHue MPAKTHUECKOrO 3aHATHS, CEMUHApa 4ACOB
1 1  [KunemaTuka MarepuaibHON TOUYKH 2
2 1 [[IluHaMuka MaTepuagibHOW TOUYKHU
3 1  |3akoH coXpaHEHHUs UMITyJIbCa 2
4 1 |Pabora, sHeprus. 3aKOH COXpaHEHHsI MEXaHUYECKOM dHEprun 4
5 1  |Kunemaruka u JMHAMHUKA BPALAaTEJILHOTO JBUKCHUS 2
6 1 |[3akoH coxpaHEHMsI MOMEHTA UMITYJIbCa. JHEPIHsI BpallaTeIbHOTO ABM)KEHUS 2
7 2  |KuHeMaruka v JuHaMuKa KoiaeOaHmii 2
8 3 ["a30BbI€ 3aK0OHBI. | HaYaI0 TEPMOAUHAMUKU 2
9 4  |Hanpsbk€HHOCTD M MOTEHIMAN 3JIEKTPUYECKOTO OIS 2
10 4  [Teopema I'aycca miist 5IE€KTPUYECKOTO OIS 2
11 4 [DneKTpOEMKOCTh. DHEPTHS IIEKTPUUECKOTO MO 2
12 4 |3akoHBI TOCTOSTHHOTO TOKA 2
13 4 |3axon buo-Casapa-Jlamnaca 2
14 4  |3akon Ammnepa. Cuna Jlopenua 2
15 4  |MarHuTHBIN NOTOK 2
16 4 3aKOH AJIEKTPOMAarHUTHOM UHTyKIIUH 2
17 5  |MHTepdepeHius cBeTa 2
18 5  |dudpakaus cBeta 2
19 5 [Tonspusanus ceera 2
20 5  [3aKkoHBI TEIJIOBOTO U3ITYUYEHUS 2
21 5 [KBaHTOBBIE CBOMCTBA CBETA 2
22 6 |CnenmasnbHas TeOpUss OTHOCUTEIBHOCTH 2
23 7  |KBanToBas pusuka 2

5.3. JIaboparopHbie padoThI

No No Kon-
- 3 HaumeHnoBanue wim KpaTkoe cofep:kaHue 1adbopaTopHOit padoThI BO
3aHATHUA[pa3Iena
4acoB
1 1 Bronnas 6ecena: Texanka 6e3onmacHoct. BBOJAHASI PABOTA. Onpenenenne )
YCKOPEHHSI CBOOOTHOTO A ICHUSI.
2 1 [JIP Ne M-1. M3yuenue 3akoHa COXpaHEHUS] UMITYJIbCA. 2
3 | Brinonnsiercs onna padota: JIP Ne M-2. Onpenenenue ckopoctu mynu; JIP Ne M- )
8. 3aKoH coxpaHEHHs MOMEHTA UMITYJIbCA.
4 1 JIP Ne M-3. M3yuenue 3akoHa TMHAMUKU BPalIaTeIbHOTO JBUKEHUS C TTOMOIIBIO )
MasTHHKa O0epOeka.
Brimonasiercst onna padota: JIP Ne M-7. Onpenenenue yCKOpeHHs CBOOOTHOTO
aJeHHsI C TOMOIIbI0 000poTHOrO MassTHUKA; JIP Ne M-9. M3yuenue
5,6 2 . . 4
BBIHYKJICHHBIX KoseOanwuii; JIP No M-10. M3y4yeHune coOCTBEHHBIX KOJIEOaHM
ctpyHsl; JIP Ne M-11. M3yuenue 3ByKoBbIX BOJH B Bo3ayxe; JIP Ne M-12.




M3ydeHune 3aTyxaronmx KojaeOaHui.

7,8

Brinmonusiercs ogaa pabota: JIP Ne M-14. Onpenenenue kodhduiineHTa BI3KOCTH
kuakocTH; JIP Ne M-15. Onpenenenue koaddummenTa Bi3koctu Bo3ayxa; JIP No
M-16. OnipeienieHrie OTHOLIEHMSI TEIIIOEMKOCTEN BO3yXa.

JIP Ne O-1. I/I3y‘{eHI/IC QJICKTPOCTATUYCCKOIO ITOJII METOAOM MOJACINPOBAHUSA.

10

JIP Ne D-2. Onpenenenue 3J1eKTPOEMKOCTH KOHJIEHCATOpa.

11

JIP Ne O-3. Onpenenenne yaeabHOTO COMPOTUBIICHUS MPOBOAHUKA.

12

N YRR

JIP Ne D-4. N3ydyeHue TeMneparypHOil 3aBUCUMOCTH CONTPOTUBJIEHUS METaslia U
[MOJTYTPOBOJHUKA.

[NCTE \OJ B \O N | \§)

13

JIP Ne 3-5. Onpenenennie mapaMeTpoB LEMNHU, COAEPKAILEH COMPOTUBIIEHUE U
PIEKTPOEMKOCTD

14

JIP Ne 3-6. Onpezenenue yeapHOTO 3apsia dJEKTpOHa METOAOM MarHeTpPOHa.

15

JIP Ne D-7. Uzyuenue ¢ dexra Xomna B MOTyNPOBOTHUKAX.

16, 17

JIP Ne 3-8. Uzyuenue cBOMCTB (heppOMarHeTHKOB C TOMOIIBIO METIN
rucrepesuca; JIP Ne O-11. Onpenenenue touku Kropu deppura.

18

JIP Ne O-12. M3yueHue 31eKTpOMarHuTHBIX 3aTyXaroIIUX KoueOaHuil.

19, 20

EENE SN R N SN [ SN N

JIP Ne O-13. MccnenoBaHue sIBIEHUS pe30HAHCA B AIEKTPUUYECKUX LETISIX
MepEeMEHHOTO TOKa.

E-NE H\S N IRRE =N | SN | O B S

21

BrimonasieTcst omna padota: JIP Ne O-1. Onpenenenue paanyca KpUBU3HbI JIMH3BI
¢ nomousto konel Hetotona; JIP Ne O-3. M3mepeHnne nokasaresns nIpeaoMIeHUs
BO3/yXa C MOMOIIbIO HHTEphEpOMeTpa.

22

Brimonasiercst omna padota: JIP Ne O-2. Mi3mMepenue JyTHHBI CBETOBOM BOJHBI C
noMolsio audpaxkironHoi pemerky; JIP Ne O-4. Onpenenenue yriia moixHOM
MOJISIpU3alliy U ITPOBEpKa 3akoHa Maitoca.

23

Boinonusercs ogna padota: JIP Ne O-7. UccnenoBanue criekTpa UCIyCKaHUs
TBEPABIX Tell. JIP Ne O-8. CHsTHE cIeKTpanbHOM XapaKTepUCTUKH (HOTOTIEMEHTA
1 onpeneneHue padotsl Beixona; JIP Ne O-13. MccnenoBanue BHEIIHETO
¢dororpdexra

24

BrimonasieTcst omna padota: JIP Ne O-10. M3yuenne anbda-pacnana; JIP Ne O-11.
OrnpenienieHrue BepXHEH TpaHuUIIbl SHEPTUHU OeTa-CIeKTpa

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonuenune CPC

Bux pabGoTh! 1 copeprkaHue 3a1aHus

Cnucok urepaTypsl (C yKa3aHHUEM
pasnenos, riiaB, CTPAHUII)

Koi-Bo yacos

IloaroTroBka K KOHTPOJIbHBIM pa60TaM

Y4eOHO-METOUIECKHE MaTePHAIILI B
pieKTpoHHOM Bujie [7-10]

30

Perenue 1oMalHux 3a1aHUNA

Y4eOHO-METOJMUECKIAE MaTEPUAITHI B
AieKTpoHHOM Buje [7-10]

30

[ToaroroBka K J1ab0paTopHBIM paboTam

Y4eOHO-METOTUYECKUE MaTepPHAIIbI B
anekTpoHHoM Buje [11-13]; Mertonuueckue
MOCOOUS Il CAMOCTOSITEIbHON paOOTHI
ctynenra [1-3]

60

[lonroroBka K 3K3aMeHy

Y4yeOHO-MeTOIUYECKUE MaTepUallbl B
PIIEKTPOHHOM Buje [1-6]

120

6. UnHOBanMOHHbBIE 00pa30oBaTe/IbHbIE€ TEXHOJOI UM, HCII0JIb3yeMble B Y4eOHOM

npouecce
Nuuosanmonarie GopMbl Bu Koa-Bo
o ¢ b g Kparkoe onrcanue
y4eOHBIX 3aHATHHA paboThI ayJ.




YCTaHOBOK.

KaMCPbl U ICMOHCTPALIMOHHBIX

nmaboparopuu. Kpome Toro, Ha JICKITUSAX TTPOBOISATCS
TIEeMOHCTpaIK (PU3NUIECKUX OTMBITOB C UCMOIB30BAHUEM
1abopaToOpHOTO 00OPYTIOBAHUSI.

(JI, I13, JacoB
JIP)
Jlexuyy mpoBOaATCS B MyJIIBTUMEINHHON ayIUTOPUH,
Urenue ek ¢ OCHALIEHHOW IPOEKTOPOM, SKPAHOM U JOKYMEHT-
HCIIOJIb30BAaHUEM IIPOEKTOPA, KaMepou. KoMIIbIoTep HCIIONB3yeTCs IS MOKa3a
KOMIIBIOTEPA, JOKYMEHT- Jleximu |potorpaduii 1 BUIEO3anUCe ONBITOB, BHIIOTHEHHBIX B | 96

Co0cTBeHHBbIC HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTe/IbHOM IpoLecce

He mpe

JTyCMOTPEHBI

Hcnonp30BaHue pe3ysbTaToOB HAyYHbIX HCCIIETOBAHNM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax JTaHHOW JTUCLUIUIMHBL: HET

7. ®onj oneHouHbIX cpeacTs (POC) nJis npoBeeHUs TEKYLIEro KOHTPOJIS
yCIIEBAE€MOCTH, MPOMEKYTOYHOI aTTeCTAIMU M0 UTOraM OCBOEHHUS TUCHUILIMHBI

7.1. ITacopt ¢oHIa OLIEHOYHBIX CPEACTB

HaunmenoBanue
pasneion
JUACHUATUIVNHBI

Kontponupyemas komnerenuus 3Y Hoi

Bun xonTpos
(BKJIIOUAs TEKYILIUN)

NeNe 3amanuin

Bce paznenst

OK-1 cnocoOGHOCTELIO UCIOJIB30BaTh
OCHOBBI (PMIIOCOPCKUX 3HAHUM JISI
(hopMHUPOBaHUS MUPOBO33PEHICCKON
IIO3ULINHU

[IpoBepka
JIOMAIlIHUX 3aJJaHul
(TeKyLI1il KOHTPOJIb)

1-8 [7], 1-8 [8], 1-8 [9] -
ocoOus ¢ 3aMaHUAMU B
paszzene "YuebHo-
METOIMYECKHUE
MaTepI/IaJIBI B
ANEKTPOHHOM BHjIE"

Bce paznensi

I1K-1 cnocobHOCTBIO K
CHCTEMATUYECKOMY U3YYEHHUIO HAYYHO-
TEeXHUYECKOH MH(OopMaLu,
OTEUECTBEHHOTO U 3apyOeKHOTO OTIBITa
10 COOTBETCTBYIOLIEMY MPO(UITIO
IOATOTOBKH

IIpoBepka
KOHTPOJIBHBIX paboT
(TeKyLI1il KOHTPOJIb)

3amaun, BHIHECEHHEIE Ha
KOHTPOJIbHBIE PabOTHI
AHAJIOTUYHEI JOMAIIHIM
3aja4aM U3 1mocoowuit [7-
9] B paznene "YuebHo-
METOAUYCCKHUE
MaTepuaibl B
AJIEKTPOHHOM Buze"

Bce paznenst

[IK-2 ymeHnueM MozenupoBarhb
TEXHUYECKUE OOBEKTHI U
TEXHOJIOTHYECKHUE TTPOIIECCHI C
KCIIOJIb30BAaHUEM CTaHIAPTHBIX MTAKETOB
Y CPEJICTB aBTOMATH3UPOBAHHOTO
MIPOCKTUPOBAHMSI, TOTOBHOCTHIO
[TPOBOJUTH IKCIIEPUMEHTHI 110 33JIaHHBIM
METOAMKAM ¢ 00pabOTKON U aHAIIN30M
pe3ynbTaToB

[IpoBepka oTUETOB
BBITIOJTHEHHBIX

1abopaTOpPHBIX PadboT

(Tekymuii KOHTPOJIb)

1-17 [11], 1-15[12], 1-
13 [13] - mocobwus ¢
onucanueM JIP, [14-16] -
OJIaHKH OTYETOB B
pasnene "YuebHo-
METOAUYCCKUE
MaTepHuabl B
AJIEKTPOHHOM Bue"

Bce paznensi

[T1K-4 ciocoOHOCTBIO yUacTBOBATh B
paboTe HaJ MHHOBALIMOHHBIMU
MPOEKTaMH, UCTIONB3Ys 0a30BbIE METOMBI
HCCIIEI0BATENbCKON A TeIbHOCTH

[IpoBepka oTuéToB
BBITOJTHEHHBIX
1abopaTOpPHBIX PadboT

(Teky1uii KOHTPOJIb)

1-17 [11], 1-15[12], 1-
13 [13] - mocobust ¢
onmucanueM JIP, [14-16] -
OJIaHKK OTYETOB B
pasnene "YuebHo-




METOJMYECKUE
MaTepuabl B
AIIEKTPOHHOM Bue"
OK-1 crmocoOHOCTBIO UCTIONB30BATh SK3aMeH
OCHOBBI (PrITOCOMCKUX 3HAHUHN IS 6.1-6.3,7.1-7.3, 8.1, 8.3,
Bce pasnenst . (mpomexxyTouHast
(bopMHpOBaHUS MUPOBO33PEHUECKON 9.1
aTTecTaIus)
TTO3UITUHT
[TK-1 crioco6HOCTBIO K
CHUCTEMAaTUYECKOMY M3YUECHHIO HAyYHO-
By y Dx3amen 14,18,2.3,35,42,-2
TEXHHYECKOW MH(DOpMaIH,
Bce paznensl (mpomexyTtounast | cemectp; 4.8,4.11 5.2,
OTEUYECTBEHHOTO U 3apy0eKHOTO OIbITa
aTTeCcTaIus) 5.5 - 3 cemecTp
10 COOTBETCTBYIOIIEMY POQIITIO
MOJITOTOBKH
[1IK-2 ymeHnuem MoaenupoBaTh
TEXHUYECKHE OOBEKTHI U
TEXHOJIOTMYECKHE MPOLIECCHI C
KCIIOJIb30BAaHUEM CTaHJIAPTHBIX MTAKETOB Ok3aMeH 1.9,24,3.6,43,45-2
Bce paznenst Y CPEJCTB aBTOMATU3UPOBAHHOTO (mpomexyTouHast | cemectp; 4.9, 4.12, 5.3,
IPOEKTHPOBAHNUS, TOTOBHOCTBIO aTTecTarmsl) 5.6, 8.2 - 3 cemecTp
[IPOBOJIUTH IKCTIEPUMEHTHI IO 3a/IaHHBIM
METOMKAM ¢ 00pabOTKON U aHAIIN30M
pe3ynbTaToB
1.1-1.3, 1.5-1.7, 1.10
ITK-4 criocoGHOCTBIO y4acTBOBATH B A A e At AA A
Y DK3amen 2.1,22,2.5,3.1-3.4,3.7,
paboTe HaJ THHOBAITMOHHBIMU
Bce paznensi POEKTAMEL HOIOMB3yS GA30BhIE METOTEI (mpomexytounas |(4.1,4.4, 4.6 - 2 cemecTp;
p ’ ¥’ artectamms) | 4.7,4.10,4.13, 5.1, 5.4,
UCCJIEZIOBATENbCKOM IeATEeIbHOCTH
5.7 - 3 cemecTp

7.2. Buabl KOHTPOJIS, IPOLEAYPHI POBEACHUN, KPUTEPUU OLICHUBAHU S

Bup xonTpons

[Ipouenypsl MpoBeIEHNS U OLIEHUBAHUS

Kpurepuu onieHuBanus

IIpoBepka goMamHux
3aIaHul (TEKyITUi
KOHTPOJIb)

[TpoBepka MUCHMEHHBIX paOOT. 3aJaHsI BBIIAIOTCS B

3aJlaHue U caTh HAa IPOBEPKY K HA4YaJy CIEAYIOLIETO
3anstud. Eciu 3ajanue He 3a4TeHO, TO MHUCbMEHHAs
paboTa BO3BpallaeTCs CTYAEHTY Ha 10pabotky. [Ipu

0aJUIbHO-PEUTHHIOBasI CICTEMa OIICHUBAHUS
PEe3yIaBTATOB YUeOHOM NeATENBHOCTH 00YYarOIINXCs
(yTBeprkeHa npuka3oM pekropa ot 24.05.2019 . Ne
179). 3a nomanHee 3a1anue cTaBuTcs 1 6amt nmpu
HaJIMYUU BCEX MIPABWIbHO pelIEHHBIX 3a/1a4, 0 6anioB
€CJIM UMEIOTCS OIUOKU B PEIICHUU XOTS ObI OHOM
3aznaun. Beero B 00oux cemectpax o 10 qomanHux
3amannii ([13), pasnenéunpix Ha 3 Gnoka. Bec 6amios
3a Kaxabi omok 13 - 1.

KOHIIC KaXXJ0I'0O 3aHATHUA. CTy,HeHT JOJI2KCH BBIIIOJIHHUTD

OLOCHUBAHWH PE3YJILTATOB MCPOIIPUATUSA UCIIOJIB3YCTCA

3aureHo: Peittunr ot 60%
He 3auteno: Peiitunar
Mmenee 60%

IIpoBepka oTuéToB
BBITNOJTHEHHBIX
71a0opaTopHBIX padoT
(TeKyLI1i KOHTPOJIb)

[TpoBepka MUCHMEHHBIX OTYETOB 1O JIAOOPATOPHBIM
paboraM. CTyJeHT AOJIKEH CAaTh OTUET 110
n1abopaTopHO paboTe Ha MPOBEPKY HA CIEAYIOIIEM
3aHATHU U MEpeJ Ha4aJIOM BBITNIOTHEHHS CIIEIyIOIIeH
pabotsl. Eciiu pabora He 3auTeHa, TO OHa
BO3BpallaeTCs CTYJEHTY Ha 10paboTKy. [1pu
OLICHUBAHUU PE3YJIbTaTOB MEPOIPUATHS UCIIOIB3YETCS

0aJUIbHO-PEUTUHIOBask CCTEMa OLICHUBAHUS

3auteno: Peiitunr ot 60%
He 3auteHo: PerTuHT
Mmenee 60%

PE3YIABTATOB YIEOHOU NESATEIHHOCTH O0YIAFOIIIHXCS




(yTBepkeHa npukas3oMm pekropa ot 24.05.2019 . Ne
179). 3a kaxaplii ciaHHBIN OTYET cTaBUTCS 1 Oa,
€CJIH MIPaBWIBHO O(hOPMIIEH OTUET, COMEPIKAIIIHIA
BEpHbIE Pe3yNIbTaThl U3MEPEHUHN U pacu€ToB, a TAKKe
TOYHBIE BBIBOABI, 1 0 6ayioB, ecimu oTu€T oopmiieH
HE 10 IPUHATHIM MpaBUiIaM, YKa3aHHBIM B TOCOOUSAX
o 1aboparopHeIM paboTam, 3a HeTIPaBUIIbHBIE
pacuéThl WIM U3MEPEHUSs, 32 HEBEPHBII BHIBOJI WIIA €r0
orcytcTBHe. Beero nmo 10 naboparopHsix paboT B
KaxJI0M cemectpe. Bec 6amos - 1.

Ha sk3ameHne cTyaeHT momydaer OWIIeT, ComepKaIuit
10 Bonpocos. Kaxplit u3 Hux ouenuBaetcs 0 uinu 1
6amn. 1 Oayut cTaBUTCSA 3a IPaBUIIbHBIN OTBET.
MaxkcumanbHOE KOJTM4ecTBO 0aioB mo ounery - 10.

Ot1nuugo: PedTHHT OT
85%
Xopomio: Petunr 75-

DK3aMeH [To oxoHYaHMM PK3aMeHa TPOBOIUTCS ANEIUISAIUS. 349
0
(mpomesxyTouHast [Tpu onleHMBaHUH PE3YIBTATOB MEPOTIPUATHS
aTTeCTaIus) HCIIOJIb3yeTCsl OaTbHO-PEHTHHTOBAS CUCTEMA VII0BICTBOPUTEILHO:
Y p . Peiitunr 60-74%
OLICHHWBaHUS PE3YyJIbTATOB yUeOHOMU JAESITeTbHOCTH
HeynoBineTBOpUTEIHHO:
oOydarormuxcs (yTBepKIeHa MMPUKA30M PEKTOpa OT s o
.. |PetituaT MeHee 60%
24.05.2019 1. Ne 179). IIpoBeneHure npoMexyTOUHOU
arTecTalun 00A3aTeIbHO.
[Tpu orleHUBaHUH PE3YTBTATOB MEPOTIPUSATHS
UCTIONB3yeTCs OaTbHO-PEUTUHIOBAsI CUCTEMA
OIICHUBAHUSA PE3YJIbTATOB YUCOHOU AesATebHOCTH  [OTIn4yHO: PeTHHT OT
oOyuaroruxcs (yTBepKIeHa MPUKa3oM pekropa oT (85%
24.05.2019 1. Ne 179). B xontponbHoii padote 3  [Xopomro: Peittunr ot 75
IIpoBepka

KOHTPOJIBHBIX PaboT
(TeKyLI1i1 KOHTPOJIb)

3amaun. Kaxknas 3amaua oneHrBaercs Ha 3 Oanna. 1
0aJu1 CTaBUTCS, €CJIHM CTYJICHT HaMMCcall IPaBUIIbHBIC
dbopmynbl As pemeHus 3aaa4u, 2 6amna - eciu,
KpOMe TOrO0, CJIeJIaHbl BEpHBIE MpeoOpa3oBaHus, 3
0asa - eciH MOJy4YeH MPaBUIbHBIN YUCIOBOM OTBET.
B 06oux cemecTpax 3 KOHTPOJIbHBIX paboThHl. Bec
KaJI0i KOHTPOJIbHOM paboTHI - 3.

o 84%
YIOBIIETBOPUTENBHO:
Peiitunr ot 60 1o 74%
HeynoBiieTBOpUTENBHO:
Peiitunr menee 60%

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bup xonTpons

TumnoBwie KOHTPOJIBHBIC 3aIaHUA

[TpoBepka noMamIHKUX 3aJaHUN
(TeKyII1ii KOHTPOJIb)

TunoBbIe 3aaHUS UMEIOTCS B ITOCOOMSIX

[7-9]

ITpoBepka OTYETOB BHITIOIHEHHBIX
a00paTOPHBIX PaboT (TEKYIIHA
KOHTPOJIb)

Onucanus ¥ TpeOOBaHUS K BBITOJIHEHHIO JTa0OPaTOPHBIX paboT
uMeroTces B mocoOusix [11-13], 6manku otuéros - [14-16].

DK3aMeH (ITpOMeKyTOUHast
aTTecTalys)

Bormpock! k 3x3aMeny 1o ¢usnke.docx

IIpoBepka KOHTPOJIBHBIX pabOT
(TeKyLI1il KOHTPOJIb)

TunoBsie KOHTPOIBHBIE pabOTHL.pdf

3a/1aun, BBIHECEHHBIC HAa KOHTPOJIBHBIE pa0OThI aHAJIOTHYIHBI
TTOMAIITHAM 3a/1a9aM U3 1mocoowuii [7-9] B paznene "YueOHO-
METO/IMYECKUE MaTepUalibl B 3JIEKTPOHHOM BHjIE"

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUSs
a) ocHo6Has Iumepamypa:
He npenycmorpena




0) OononHumMenbHaAsL IUMmepamypa:
He npenycmorpena

8) omeuecmeenHule U 3apyOeNHCHblIe HCYPHANbL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKue yYKasaHus 0s Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
I'paduk cnauu 3aganuii U 1a60paTOPHBIX PadOT

1.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

JJIeKTPOHHAsAA Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bz peeypeas | bubnunorpaduyeckoe onucanme
JTUTEPATYphl | AIEKTPOHHON
dbopme
ICKTPOHHO- CagenbeB, 1.B. Kypc obmieit pusuku : yaebHOE ocobue : B 3 Tomax /
OubnroTeyHas
OcHoBHas 11.B. CaBenbeB. — 15-e uzg., crep. — Cankr-IlerepOypr : Jlans, [6.
1 cucreMa
uTeparypa A ATeNbCTEA r.]. — Tom 1 : Mexanuka. Monexynspras ¢puszuka — 2019. — 436 c.
A https://e.lanbook.com/book/113944
Jlanb
DIEKTPOHHO- Cagenbes, 1.B. Kypc obmieit pusuku : yuebHOe ocodue : B 3 Tomax /
OubnroTeuHas
b OcHOBHas cHCTeMa 1.B. CaBenbeB. — 15-¢ usn., crep. — Cankr-IlerepOypr : Jlans, [6.
nuTeparypa AATCIECTE r.]. — Tom 2 : DnexkTpuyecTBO U MaruetusM. Bonubl. Ontuka —
H;ﬂ) 2019. — 500 c. https://e.lanbook.com/book/113945
OnekrponHo- [CasenbeB, M.B. Kypc obmielt ¢pusuku : yaeOHoe mocodue : B 3 Tomax /
6ubnuoreunas [U.B. CaenbeB. — 13-e uzn., crep. — Cankr-IlerepOypr : Jlans, [0.
OcHOBHas
3 cuctema r.]. — Tom 3 : KBanToBas ontuka. ATomHas pusuka. Ousuka
uTeparypa
W37aTenbCcTBa (TBepAoro Tena. dusmka aToMHOTO siipa v AJIEMEHTAPHBIX YaCTHI] —
Jlanb 2019. — 320 c. https://e.lanbook.com/book/123463
OnexTpoHHo- (3ucMmaH, [LA. Kypc obmeit ¢pusuku : yaueOHOE mocodue : B 3 Tomax /
oubmuoreunas |[.A. 3ucman, O.M. Tonec. — 8-e u3n., crep. — Cankr-IleTepOypr :
JlomonauTeIpHAS
4 TepATYDA cuctema Jlans, [6. r.]. — Tom 1 : Mexanuka. MonekynsipHast pu3uka.
patyp n3nareinscTBa  |KonmeOanus u Bomasl — 2019. — 340 c.
Jlanb https://e.lanbook.com/book/115200
EKTPOHHO- 3ucman, I"A. Kypc oOmielt ¢pusuku : yauebHoe nocodue : B 3 Tomax /
OuOnIMoTeYHas
JlononHuTeNbHAS [ A. 3ucman, O.M. Togec. — 8-e uzn., crep. — Cankr-IlerepOypr :
5 cucTeMa
nuTeparypa M3aTeNLCTEA Jlanb, [6. .]. — Tom 2 : DnekrpudecTBO U Maruetusm — 2019. —
Mo 360 c. https://e.lanbook.com/book/115201
OnexTpoHHO- (3ucMmaH, [.A. Kypc obmeit ¢pusuku : yaueOHOe nmocobue : B 3 ToMax /
o6ubnmuoreynas ([.A. 3ucman, O.M. Tonec. — 7-e u3na., crep. — Cankr-IlerepOypr :
JlononuuTenbHas
6 cucTeMa Jlans, [6. r.]. — Tom 3 : Onrtuka. ®usnka aroMoB U Mojekyll. duznka
uTepaTypa
W31aTeNIbCTBA [ATOMHOTO sipa U Mukpoyactur — 2019. — 504 c.
Jlanb https://e.lanbook.com/book/115202
[ynsrunoB, A.A. MexaHKa ¥ TepMOAMHAMUKA: pabodas mporpaMma
OnextpoHHbId (1 3amanus s ctyneHToB MT u AT ¢akynsretoB / A.A. LLlynsruHoB,
OcHoBHas .
7 TeDATYDA KaTaJor J1.I. KoxeBuukos, A.4l. JleiiBu; noa. pea. A.A. Illynsrunosa. —
patyp IOVYpl'Y Uensounck: M3narensckuii ieatp KOYpI'Y, 2012. — 50 c.

http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000492995




ynsruHoB, A. A. DIEeKTpUYECTBO U MarHeTu3M: padouas
nporpamMma u 3ananus s ctynentoB MT u AT dakynbreToB /A.A.

OcHoBHas EKTPOHHBIIA [ynsrunos, J.I. KoxxeBuukos, A.4. JleiiByu; nox. pen. A.A.
8 KaTajor .
nuTeparypa [ynerunosa. — Yensounck: Mznarensckuit ientp FOYpI'Y, 2012, —
IOYpl'Y 53
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000484317
[ynerunos, A. A. Ontuka, aroMHas ¥ sijiepHas Gusnka: padoyas
T —_— MporpaMMa u 3aJaHus Il CTyJICHTOB M:F u AT daxynbreToB /A.A.
OcHOBHas [[Iynsrunos, J1.I. KoxxeBuukoB, A.4. JleitBu; noxa. pen. A.A.
9 KaTajaor .
uTeparypa IOYpI'Y Hlynerunosa. — Yensounck: M3narensckuit nentp OYpI'Y, 2012. —
37 c.
http://www.lib.susu.ru/ftd?base=SUSU METHOD1&key=000491096
OnexrponHo- |Kanmamnukos, H.IT. O6mas ¢puzuka. CoopHuUK 3a1aHuil U
OuOIMOTEYHAs [PYKOBOJICTBO K PEIICHHIO 3aj1a4 : yueoHoe mocooue / H.II.
JlononuuTenbHas
IOHHTe ATVDA cucrema Kanamnukos, C.C. MypaBbeB-CMUpHOB. — 3-€ u3f., crep. — CaHKT-
patyp u3natenbcTBa |[letepOypr : Jlans, 2020. — 524 c.
Jlanb https://e.lanbook.com/book/130574
['ypeBuy, C.}O. Mexannka. MonekymsapHas ¢pusuka. TepmoauHaMuka:
OcHOBHAS DJIEKTPOHHBIN [ydeOHOE TTOCOOUE MO BBITOIHEHUIO TabopaTopHbIx padot / C.1O.
11 TeDATYDA KaTajior ['ypesuu, E.B. T'ony6es, E.JI. [llaxun. — Yensounck: M3a-so OYpI'Y,
patyp [OVpl'y 2017.— 110 c.
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000554659
., [lLlynerunoB, A.A. DIeKTpHUUECTBO U MarHeTH3M: yueb. mocobue s
IJEKTPOHHBIN
1 2OCHOBHa$I CATATOT BeITIONTHEHHS 71a0. padot/ A.A. lynerunos, FO.B. Iletpos. -
uTeparypa [OVo['Y Uensbunck: Uznarensckuit Lentp FOYpI'Y, 2018. - 185 c.
P http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000566132
LEKTDOMHLL ['epacumoB, A.M. OnTuka u siiepHas ¢pusnka: yue0. mocodue Juis
OcHoOBHas p BBITIOJTHEHMSI J1a0. padot/ A.M. I'epacumos, B.®. TToxzepko, B.A.
13 KaTaaor .
nmuTeparypa OV['Y Crapyxun. Yensounck: M3ngarensckuit Lenatp FOYpI'Y, 2018. - 79 c.
P http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000566133
Metomrieckue |Vebmo- Mexanuka. MonexynsapHas ¢puzuka. Tepmonunamuka. branku
nocoous s METOANYECKHE N
14 . OTUYETOB TI0 JTAOOPATOPHBIM paboTaMm.
CaMOCTOSTEIbHOMMATEPUAITBI i : .
http://www.phys.susu.ru/lit/reports1.zip
paloThI cTy/IeHTa [Kadeapsl
Metonuueckne |YdeOHO-
15 nocooust st METOIMYECKHE [DIEKTPUIECTBO U MarHeTH3M. bianku oT4€ToB 1Mo 1a60paTOpPHBIM
caMocTosTeNbHOMMaTepuanbl  [padotam. http://phys.susu.ru/lit/reports2.zip
paboThI cTyneHTa [Kadeaps
MeTonuueckne |YueOHO-
16 nocoous s MeToanueckue (OnTuka u siaepHas ¢pusuka. branku oT4€ToB 1o 1a60paToOpHEIM
camocTosTeNbHOMMaTepuansl  [padoram. http://www.phys.susu.ru/lit/reports3.zip

pabOTHI CTy/IEHTA

kadenps

9. UndopManiuoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble IPU OCYLECTBICHUH
00pa3oBaTe/IbHOIO Mpouecca

[TepedeHp UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUCHHS:

Her

[lepedeHb UCTONB3YyEMbIX HTHPOPMALIMOHHBIX CIIPABOYHBIX CUCTEM:

Her




10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHUIIINHBI

No OcHoBHOE 000pyIOBaHUE, CTEHIBI, MAKETHI, KOMITBIOTEpHASI TEXHUKA,
Bun 3anaruii N Z_l MpelyCTaHOBICHHOE IPOrpaMMHOE 00eCTIeYeHIE, UCTIONB3YEeMOe IS Pa3IHYHbIX
YA BHUJOB 3aHSTUU

JlabGopatopusie [348

@duznueckuil npakTukyM "Onrtuka"
3aHATUS 3)

JlaGopatopusie [350

dusznueckuil MpakTUKyM «MexaHuKa U MOJICKYJIsIpHas hHU3HKaY)
3aHATUSA (3)

Jlabopatopusie (339

Dusnyecknil NPakTUKyM "DIEKTPUUECTBO U MarHeTu3m"
3aHATHUS 3)

JleMOHCTpalMOHHbIE YCTAHOBKU: 1. Kpecio KyKoBCKOro; 2. mpo0JIbHbIE 1
[OTIepeYHbIC BOJIHBL; 3. OMeHus; 4. pacnpeeseHue 3aps/ia 1o MoBEPXHOCTH

204 [mpoBOJOHUKA; 5. SIIEKTPUYECKOE MOJIE KOHACHCATOPa; 6. IEKTpUUECKUI BeTep; 6.
(3r) |cuna Amnepa; 7. MHIYKIMOHHBIN TOK; 8. «IOCIyIIHAsD) KaTylIKa; 9. SKCTPaTOK Ipu
3aMBIKAHUU U pa3MblkaHuu 1enu; 10. cBoMCTBa AI€KTPOMAarHUTHBIX BOJIH; 11.
onbIThl CTONIETOBA.

Jlexuuu




