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1. IlepeyeHnb NJIaHUPYEMBbIX Pe3y/IbTATOB 00y4eHHUSs 110 AUCHHUILIMHE, COOTHECEHHBIX €
IUVIAHUPYEMbIMU pe3yJIbTATaAMHU 0CBOeHHS 00pa30BaTeIbHOM MPOrpaMMbI

1.1. leab ocBOEHUS M CIUATNIUHBI

Lenpro ocBOEHUS TUCHHUILITUHBI siBisieTcs (1):

- ¢dopMupoBaHHE Yy 0OyYarOmMXCsi 00mEenpodhecCHOHATBHBIX KOMITCTEHIIMM, HAMPABICHHBIX HA
MIPUMEHEHHUE €CTECTBEHHOHAYYHBIX U OOIICMH)KEHEPHBIX 3HAHUM, METO/I0B MaTeMaTUYECKOT0 aHallu3a U

MOACIIMPOBAHUSA, TCOPCTUYCCKOIO MW OSKCICPUMCHTAJIBHOI'O MCCJICIOBAHUSA B HpO(l)eCCHOHaHBHOﬁ
JCATCIIBHOCTH

(0 1% E:Te 0 8 Tunsl 3apa4 3agaum npogeccuoHaANbHOM AeITeJIbHOCTH

npogeccuoHaIbHOM | NMpodeccHOHAIBLHOM
AeATeJbHOCTH (110 AeATEeJbHOCTH
Peectpy
MunTpyna)

40 CkBO3HBIEC BUJIBl | IPOEKTHBII [IpoBeneHne NaTeHTHBIX UCCIEAOBAHUN B 00JaCTH
npodeCCHOHAITBHON ACYII
JeSITEIbHOCTH

1.2. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHUs M0 IUCHHUILINHE
B pesynbrare ocBoeHus AMcCUMIUIMHBL «@u3MKa» |y oOydaromerocs (GopMHpPYHOTCS
obmenpodeccuonanbuble (OIIK) xkommnerenmuu: OIIK-1. CoxmepikaHue yKa3aHHBIX KOMIIETEHLUH U
NepeyeHb IIaHUPYEMBIX PE3yIbTaTOB 00YUYEHHUS M0 TaHHOM TUCIUILIMHE TPECTaBlIeHbl B Tabuuue 1.

Kon Pe3yabTaThl 0CBOCHUA ITepedyenn muIaHNpyeMBbIX pe3yJIbTATOB 00y4YCeHHS 110
KoMIieTe KOMIIeTeH U AUCHUILINHE
HIHUHU (conep:xanue
KOMIIETEeHIHil)

OIIK-1 OIIK-1. CnocoGen | UJA-10IIK-1-3HaTh: 0CHOBBI MaTEMaTHKH, (PU3UKH,
MIPUMEHSATH BBIYUCIIUTEIILHON TEXHUKHU MTPOTPaMMHUPOBAHUS
ectectBeHHOHayuHple ¥ | M/[-2O0IIK-1-ymeTn: pemaTh cTaHJapTHBIE
OOLIEeH)KEHEPHbIE npodeccuoHalbHbIE 3a/1a4 ¢ IPUMEHEHUEM
3HaHMS, METOJIbl | €CTeCTBEHHOHAYYHBIX U OOIICHH)KEHEPHBIX 3HAHU,
MaTeMaTUYECKOT0 aHaIM3a | METOJO0B MaTeMaTHYECKOI0 aHAIN3a U MOJIEITUPOBAHUS
51 mozaenupoBanus, | UA-3OIIK-1-uMeTsr HABBIKM: TEOPETUUYECKOTO H
TEOPETUYECKOTO U | DKCIIEPHUMEHTAILHOTO UCCIIEOBaHUS O0OBEKTOB
AKCIEPUMEHTAIBHOTO npoQecCHOHATBHOMN IeSTETbHOCTH
MCCJIEIOBAHMUS B
npodeccCuoHaNBHOM
JIESITEIIbBHOCTH

2 MecTO IMCHUILIMHBI B CTPYKTYype 00pa3oBaTe/bHOMH NPOrpaMMbl

Hucuumnuaa «®u3uka» BXOAUT B COCTaB JAHUCHUIUIMH 00si3aTeNbHOM wactu Onoka 1
o0Opa3oBarenbHOM MporpaMMBbl OakagaBpuaTa 1o HampasiaeHuo noarotopku 21.03.02. 3emueycrpoiicTBo
U KaJacTphbI



Jlnis u3ydeHus JaHHOH yueOHOM AMCHUIUIMHBI HEOOXOUMBI CIIEAYIOLINE 3HAaHUS, YMEHHUS U HABBIKY,
(bopmupyeMble TPEAIIECTBYIOUMMH JUCUUTUIMHAMH:
- MaTeMaTuKa, B 00bEMe Kypca CpeiHEN IKOIIbI,
- (husuka, B 00bEME Kypca CpeTHEH IIKOIIBI.

CTyneHT 10JIKeH:

3HaTh:
- OCHOBHbIE (puU3MuecKue SBIEHUS, (PYHIAMEHTAJIbHbIE MOHATUS, 3aKOHBI U TEOPUU KIACCHUYECKOW MU
COBpPEMEHHOM (hU3UKU B 00beMe Kypca (PU3UKH CPEeTHEH HIKOIIBI;

Ymern:
- IPUMEHSThH MOJIy4YEHHbIE 3HAHUS 1O (PU3MKE A PElIeHHs KOHKPETHBIX 3a7ady U3 pa3HbIX oOnacTteit
buzuku;

Baanern:
- HaBBIKAMHU Pa0bOTHI C ©3MEPUTEIBHBIMU MPHOOPAMH U IPOBEACHUS H3MEPEHU.

Wzyuenmne mucuurummbabl «Du3nka» sBISETCS HEOOXOAWMBIM YCIOBUEM UL I(PPEKTHBHOTO
ocBoeHuss  gucuuiuinH:  «TexHuyeckas  MexaHMKa», «be30IIacHOCTh  JKHU3HEINEATEIbHOCTHY,
«DNEKTPOTEXHHKA U HIIEKTPOHHUKA» M TUCIUILIHH NPOPECCHOHATHHON HAIIPABICHHOCTH.

Tabnuua 2 — CTpyKTypHO-JIOTHYecKas cxeMa (pOPMHUPOBAHUS KOMIIETEHIIUH

KoMnerennus Ipexmecreyrommue Jlannas Hocaenyromue
JAUCHUILIMHBI AUCHUILINHA
OIIK-1 - Maremaruka, B 00béme Kkypca | Pusuka «OQJIEKTPOTEXHUKA U
CPEIHEN LIKOJIBI, JIEKTPOHUKA)
- ¢usuka, B 00bEME Kypca «besonacHoCTb
CpeJHEN IIKOJIbL. JKU3ZHEJESATEIIbHOCTHY

3. CTpyKTypa u cofepkaHHue IUCHUITUHBI
OO6miast TPyAOEMKOCTh JUCHUIUIMHBI «®DU3MKa» COCTaBIAeT 7 3a4eTHBIX eAUHUI, 252
akagemuuecknx 4yaca. O0bemM aucuuruinabl «Dusnka» B akaJeMHUeCKHX Yacax ¢ paclpeneieHUueM Mo

BHJIaM Y4E€OHBIX 3aHATUM yKa3aH B Tabnuiie 3 /it 3a04HON (hOPMBI 00yUEHUS.

Tabnuna 3 — O6beM auctumInHel «dOu3nka» B akaieMUyeckux yacax (A1 3a04HON popMbl 00yUEHHUS)

®opma 00yyeHHs - OUHASA \

Bcero Kypc/Cemectp

4acoB 1/1 1/2 2/3
AyIMTOpHBIE 3aHATHS (BCEro) 162 54 54 54
B ToMm unce:
Jlexuun 54 18 18 18
[IpakTHueckue 3aHATHS 54 18 18 18
CeMuHapsl
JlabopaTopHbIie pabOTHI 54 18 18 18
CamocrosiTesbHast padora 234 90 90 54
o0yuyaromuxcs (Bcero)
B ToMm uncrne:
IIpopaboTka TeM CaMOCTOATENbHOM 54 2 24 4
paboThI
[TonroToBka K MpakTUYECKUM 32 18 10 4
3aHSATHSIM
[TonroroBka K 1a00paTOpPHBIM 33 18 10 5
pabotam
[ToaroroBka Kk KOHTPOJIBHBIM 33 18 10 5
pabotam




[ToaroroBka k 3a4ety 10 10

DK3aMeH 72 36 36

Bua npoMeskyTo4HOI aTTecTannu

(3au. — 3auer, Dk3. — 3x3ameH, 30 — 3 9 9

3a4eT C OIICHKOM)

OB TPY10eMKOCTS B 4yac 252 144 144 108
B 3E 7 4 4 3

3.1. Coaep:xanue AMCHMILIHHBI, CTPYKTYPHPOBAHHOE 1O TeMaM, /s cryaentos OUHOM
®OPMbI OBYYEHUA

Pacnpenenenue pa3aenos nucuumiinabl «Pu3nka» 0o BUJIaM y4eOHBIX 3aHATUH U UX TPYA0EMKOCTh
yKa3aHbl U151 3209HON POpMBI 00ydeHus B Taduuie 4.
Tabnuua 4 — Paznensl nucuumiansasl «PU3MKa» U UX TPYIOEMKOCTb 110 BHJAM YYeOHBIX 3aHATUN (A7
3a04HOM (POPMBI O0yUEHUS)

Buabl yueOHbIX 3aHATHI, BKJIIOYAS
Ne Pa3gen iucuunaInHbI . CaMOCTOSITEJILHYI0 PadoTy -
2
n/n 5 o0yyarommxcsi, 1 TPyA0eMKOCTh S
g (B yacax) z
E ~~ - =
< =]
S g 5 |3 <3
S o = S =
- & [*] — ) E s 9
o T S o = S = 5]
H om 2 = < 2 5 g_ =
w >~ 3 = = o 2 =
b = ) = = = = = =
= = = = § - S - 2o =
) = - = L o = 22 = =
= &l 85| = &a
Q = 2 = 2 o o o /M
5 S| §S 3¢ §E 5
(3}
= ESlHEaloal @ gl
1 2 3 4 5 6 7 8 9
IlepBblii cemecTp
1 PusnyecKne 0CHOBBI 54 8 8 8 40 | KonTtposbHas
MeXaHUuKH pabora,
TECTUPOBAHUE
2 Mouekyasipuas puzuka u 80 10 10 10 50 KontponbHas
TePMOIMHAMMKA pabora,
TECTUPOBAHUE
dopMa aTTecTaluu 3
Bcero yacoB no nucuumiude | 144 18 18 18 90
BO NIEPBOM ceMecTpe
Bropoii cemecTp
5 DIeKTPUYECTBO 54 8 8 8 30 KonTponbhas
paborta,
TECTUPOBAHUE
6 Marnerusm 48 6 6 6 30 | KonrtpoisbHas
pabora,
TECTUPOBAHUE
7 Pu3nka KoJaedaHNH ¥ BOJH 42 4 4 4 30 KoHntponbHas
pabora,




TECTUPOBAHUE
dopMa aTTecTaluu c)
Bcero yacoB no nucuumiude | 144 18 18 18 90
BO BTOPOM ceMecTpe
Onrtuka 36 6 6 6 18 | KontpomabHas
pabora,
TECTUPOBAHUE
KBanroBas ¢pusuka 36 6 6 6 18 Kontponbhas
pabora,
TECTUPOBAHUE
AToMHas U sepHas Gpu3nka 36 6 6 6 18 | KontponbHas
pabora,
TECTUPOBAHUE
®opma aTTecTaluu 9
Bcero yacoB no aucuuniaune B | 108 4 8 8 232
TpeThbeM ceMecTpe
Bcero yacoB nmo qucuuIUInHe 252 4 8 8 232

— B Ta

3.2 Copepxxanue IUCHMILVINHBI «PHU3HKa», CTPYKTYPHPOBAHHOE 10 pa3jesaM (TeMam)

CopepxaHue JEKIIMOHHBIX 3aHATUN MPUBEIECHO B TabIuULE 5, coAepKaHUE MPAKTUUECKUX 3aHATUI
6nure 6, colepkaHue J1adopaTOPHBIX 3aHATUN — B Ta0nuLe 7.

Tabnuua 5 — ConeprkaHue JEKIIMOHHBIX 3aHATHIH

Ne | HammeHnoBanue Coaep:xanue pasgesia (TeMbl)
n/n | pasaeja (TeMbl) AUCHUTINHBI
AUCHHUILINHBI
1 duznueckue Ponb ¢usuku B HaydHO-TEXHHYECKOM pa3BUTHH. OOnacTH MPUMEHHUMOCTH
OCHOBBI ¢usnueckux Teopuil. MexaHndyeckoe JBUKEHHE U €r0 OTHOCHTEIbHOCTD.
MCEXaHHUKU Croco0sbI 3aJaHus IIOJIOKECHUA, JABUMIKXCHUA MaTepI/IaJ'II)HOI\/JI TOYKH.

Kunemarndeckue ypaBHeHus ABukeHHs. CKOPOCTh U yCKOpeHHE. [[BrKeHMEe
MaTEepUaJIbHOM TOYKM 10 OKPYXHOCTHM. HopmanbHOE, TaHIreHIMaNbHOE,
nojsHoe  yckopeHue. CBs3p  MEXIy JMHEHHBIMA U YIJIOBBIMH
XapakTepuctukamu.  KuHemaTuka — Tena,  BpalaroOLIErocs  BOKPYD
HEMOJBWXHOM ocu. HMHepuumaneHble cuCTEMBbI oTcuera. llepBblii 3akoH
Herotona. Bunel cun B mexanuke. MIHepTHbIE cBolicTBa MaTepuu. OCHOBHOM
3aKOH JIMHAMHUKU MarepuanbHOM Touku. Tperuit 3akoH HprloToHa. 3akoH
W3MEHEHUSI MMITYJIbCA MEXAHMYECKOW CHCTeMBbl. PemsTHBUCTCKas macca U
UMIyNbC. BbIpakeHHe 3aKOHOB JTUHAMUKM B PEISTHBHCTCKON (opme.
B3anMoCBA3b DHEPIUH U MACCHI.

BpamatensHoe nBHKEHHE a0COIIOTHO TBEPJOTO Tela. 3aKOH U3MEHEHUs
MOMEHTA UMITYJIbca. MOMEHT MHEPLUUN MEXaHU4eCKOl cuctemMbl. OCHOBHOM
3aKOH JMUHAMMKHM BpAaIaTEIbHOIO JABM)KEHUS TBEPAOrO Tejla. OHEPrus
NOTEeHLIMaNbHasl U KUHeTHueckas. Pabora, Kak Mepa W3MEHEHUsI SHEpPruH.
MoiHOCTh. 3aKOHBI ~ COXPAHEHMS HMIIyJIbCa, MOMEHTa HMIIYJIbCA,
MEXaHWYECKON dHEepruu. AOCOIIOTHO yNpyruil M Heynpyrui ymapel. Ilose
LIEHTPAJIbHBIX CWII. [ paBUTAallMOHHOE B3aUMOJCICTBUE.




MonekyngpHas
¢uzuka u
TepMOJUHAMUKA

CTaTucTHYEeCKUE U TEPMOJUHAMUYECKHUE METOAbl ucciaeaoBaHusi. OCHOBHBIE
XapaKTePUCTUKA U 3aKOHOMEPHOCTH arperaTHbIX COCTOSHMM BellecTBa M
¢dazoBeIx mepexonoB. WneambHblii Ta3. M3ompormecchl HacaIbHOTO Tasa.
Kunernueckas teopus ra3oB. BHyTpeHH:s 3HEprus uaeaiabHoro rasa. Ilepsoe
HayaJlo TepMoJaMHaMHKHU. TemnoéMkocTh BemiecTB. I[lpuMeHeHune mepBoro
Hayaja TePMOJAMHAMUKM K HM30IMpoleccaM HjeanbHOro rasza. OO0patuMbie U
HeoOpatumbie mpouecchl. [lukn Kapho. BTopoe Hadano TepMoauHaAMUKH.
CraTtucTHYeCcKOe TOJIKOBAHHUE BTOPOTO Hayajia TEPMOJMHAMHUKHU.
OnTponusi. PeanbHble ras3bl U mapbl. MexaHuKa KUJKOCTEH.

DIEeKTPUUIECTBO

OnektpocTtatuka. 3akoH Kynona. DiekTpocTaTuyeckoe nojie B BAaKyyMe U €ro
XapaKTePUCTUKU: HAMPSHKEHHOCTh U MOTEHIMAI IEKTPOCTATUYECKOTO MOJIS.
Teopema  Octporpaackoro-I'aycca.  DnekTpocraTM4eckoe — IOJIE€ B
muanekTpuke. [lonsgpHelie v HeNOMSIpHbIE AUANEKTPUKH. BekTop nonsipuzanuu.
Teopema Octporpaackoro-I'aycca ajist 3JIEKTpUYECKOTO 0JI B AUBJIEKTPHUKE.
DnekTpuueckoe cMmemienue. Jluanekrpuyeckas MPOHUIIAEMOCTh BEIECTBA.
IIpOBOHUKM B 3JEKTPOCTATHYECKOM IIOJIE. SIBIIEHHE AJIEKTPOCTATUYECKON
UHAYKIUHA.  ODJEKTpudeckas  eMKOCTh  YEAMHEHHOTO  IMPOBOJHHKA.
Konnencaropsl. DHeprusi 3J€KTPOCTATHYECKOTO TOJISI. DJICKTPUUECKUN TOK.
3akon Oma. ConpoTHBIIEHHE TPOBOHUKOB. PaboTa M MOIIHOCTH TOKA. 3aKOH
Jbxoynsa - Jlenna Onexrtpoasmxkymias cuia. Mcrounuku Ttoka. IlpaBuina
Kupxroda 1151 pa3BeTBICHHBIX IEMEH.

Maruerusm

MarautHoe moje U €ro XapakTepUCTUKM B Bakyyme. 3akoH Amrepa.
OpueHtupyromue AeUCTBUSI MarHUTHOTO TOJIS HA 3aMKHYTBIM MPOBOAAIIUI
KOHTYp. MarHuTHoe 1oJie MOCTOSSHHOIO 3JIEKTPUYECKOTO TOKAa B BaKyyMe.
3akoH buo-Caapa-Jlannaca. 3akoH IOJHOTO TOKa JJIsi MarHUTHOTO IIOJIS B
Bakyyme. Teopema Octporpaackoro-I'aycca i MarHuTHOro MOJS.
MarnutHoe mone B BellecTBe. MarHuTHble M OpOHMTAIbHBIE MOMEHTBI
ANEKTpOHOB M atoMoB. IIpeneccus Jlapmopa. [Ina- ¥ mapaMarHeTUKH B
MarHuTHoM noje. HamarumueHHocts. HanpskeHHOCTP MarHMUTHOTO MOJIS.
MarnuTtHas NpoOHUIIAEMOCTh cpeibl. DeppOMarHeTUKH.

SIBneHue aneKTpoMarHuTHOW MHAYKUMU. 3akoH Papanes. IIpaBuna Jlenna.
OCHOBHOH 3aKOH AJIEKTPOMAarHUTHOW WMHIYKIMH. SIBI€HHWE CaMOWHIYKIIUH.
NHAyKTUBHOCTh. 3aKOH M3MEHEHUS CUIIbI TOKA B LEMH IIPHU Pa3MbIKAHUH U
3aMbIKaHUU. DJIEKTPOMAarHUTHbIE BOJIHBL. OCHOBBI Teopun MakcBemia st
AJIEKTPOMATrHUTHOTI'O ITOJIS.

duzuka
KOJIEOaHUI U
BOJIH

KonebarenbHple W BOJNHOBBIE Ipouecchl. ['apmMoHudeckue KosaeOaHMs.
3aryxaromue U BbIHYXJAEHHble KojeOaHus. Pesonanc, Kunernueckas,
NOTEHLIMaIbHAas U NIOJIHAS SHEPTUs rapMOHUYECKUX Konebanuil. Konebanus B
AIIEKTPUYECKOM KOHTYPE.

Onrtuka

Kopnyckynsprnas u BonHOBast Teopuu cBeta. HHTepdepenuus caerta.
KorepeHTHOCT, 1 MOHOXPOMAaTUYHOCTh CBETOBBIX BOJH. MHTepdepeHuus B
TOHKHX TIJICHKaXx. Hudpakuust ceta. [lpunnum [rolirenca-dpenHens.
Judpakuus Openenu Ha KPYriioM OTBEPCTUH, HA OAHON mmienu. Audpakuus
Opaynropepa  Ha  gudpaknuoHHOM — pemerke.  udpaxkious — Ha
IIPOCTPAHCTBEHHOW peleTke. B3aumonencTBue cBeTa C  BELIECTBOM.
ITormomenne cera. Paccesnue cera Jlucnepcus cBera. ECTECTBEHHBIN U
noJisipu3oBaHHbli cBeT. [lomsipusanus ceera.

TemmoBoe wu3nydeHHe. XapaKTEPUCTHUKH TEIUIOBOTO H3IYyYEHHS. 3aKOHBI
Kupxroga, Credana-bonbiimana u cmemenus Buna. ®opmynsl Penes-
[xunca u 3akoH m3nydeHuss Buna. KBantoBas rumoresa [lmanka. Bupsl
dorornekrpudeckoro  3ddekra. 3akoHsl  BHemHero  Qorodddexra.
VYpaBHenne DiiHmTelHa 17151 BHemHero (ororddexra. Dotonsl. Macca u
umnynsc. Jlapnenue csera. dpdexr Komntona. EqMHCTBO KOPIYCKYISIPHBIX
Y BOJIHOBBIX CBOMCTB JIEKTPOMArHUTHOT'O U3JIyYEHUS.




7 KBanroBas
¢uznka

3akOHOMEpHOCTH B atoMHbIX crekTpax. [locrynater bopa. Crektp aroma
Boziopoaa no bopy. KopnyckynsipHo - BOJHOBasi ABOMCTBEHHOCTh CBOMCTB
yactull BemectB. ['unoresza ae bpoina. CooTHOMEHUS HEONPEACICHHOCTEN
Ieit3enbepra. BomHoBass pyHKIHS U €€ CTATHCTUYCCKUI CMBICI. YpaBHEHUE
[lpenunrepa. JlBuxeHue cBOOOAHON uyacTuibl. KBaHTOBas wactuia B
OJHOMEPHOM mNOTeHUManbHOW siMe. [IpoxokIeHHe YacTUIpl CKBO3b
MOTCHIMANBHBIA ~ Oaphep. JIMHEHHBI TapMOHMYECKUH  OCHHILISATOP.
KBantoBass crarucruka @Pepmu-upaka. MeTtamibl, AUIEKTPUKUA U
IIOJIYTPOBOJIHUKH 110 30HHOW T€OpUHU TBEPAbIX Tel. KOHTaKTHBIE sIBJIEHUS.

8 ATOMHas u
snepHas pu3nka

Crtpoenue atoma, GOpMYJIIbl U IOHITHS. ATOMHBIE CTIeKTPhL. OCHOBBI (PU3HKHU
aToMHOTO snpa. CoctaB aTOMHOTO sijipa. PaaroakTuBHOCTh. Bubsl 1 3aK0oHBI
pPaAMOaKTUBHOTO M3nyudeHus. SAnepHeie peakuuu. [enenue snep. Cuntes
snep. CBoiicTBa W OOMEHHBIM XapakTep SAEPHBIX CHII. JIEMEHTAapHBIE
YACTHUIIBI

Tabnuna 6 — ConepxaHue NPaKTUYECKUX 3aHATUN

Ne HaunmenoBanmue pasaeia Coaep:xanue pasjesia ITUCHUIITHHBI
n/n (TeMbl) TUCHMIITHHBI
1 | ®uznyeckue OCHOBBI Pemenne 3a1a4 no KWHEMAaTUKE U TUHAMUKU.
MEXAHUKHU
2 | MonekynspHas pusnka u Pemenue 3ama4 mo MoJeKyaIsipHOM (pr3HMKe U TEPMOAMHAMUKE.
TEPMOJMHAMUKA

3 | DnexTpuuecTBo

Pemenue 3alad II0 3JICKTPOCTATHKEC, Ha MOCTOSIHHBIHN
E)JIGKTpI/I‘-IGCKI/Iﬁ TOK, MNEPCMCHHBIC QJICKTPHUYICCKUC n
MAar"HuTHBIC I10JI4.

4 Maruerusm

Pemenue 3amauy Ha MarHMTHOE TIOJIe, 3aKOH Amriepa,
AIIEKTPOMATHUTHYIO UHIYKIUIO

5 | ®usuka konebanuil u BonH | Pemenne 3agau  Ha MEXaHMYECKHE U DJIEKTPUYECKHE

KOJIeOaHUs.

6 Onruka

Perenue 3a1a4 mo BOJIHOBOW U KBAHTOBOU OIITHUKE.

7 | KBantoBas gusuka Pemenne 3amayu Ha mnocTynarsl bopa, KOpPIyCKYyJsIpHO-

BOJJHOBYIO  JIBOMCTBEHHOCTh CBOMCTB YAaCTHI[ BEIIECTB,
ypasHeHue llIpeaunrepa.

8 | ATomHas u sigepHas ¢pusuka | Pemenue 3ai1ay no aToMHOM U 1epHON U3UKE.

Tabnumna 7 — Conep:kaHue 1abopaToOpHBIX paboT

Howmep Bcero
pasieia 4acos o
yueOHoit HaumeHnoBaHue j1a00paTOpHBIX padoT -
o bopne
1. 1. I3yueHne 3aKk0Ha COXpaHEHUsI SHEPTUH 12
2. 3y4yeHue 3aK0Ha COXpaHEHMsI UMITYJIbCa
3. 3mepeHne MOMEHTa MHEPIIMY OCECUMMETPHUYHOTO Tella
4. UccnenoBaHue coyiapeHuil Ten
5. 3yueHne nBHKEHHUs THPOCKONA
6. M3y4yeHne 3aKOHOB BpaIlaTEILHOTO IBUKEHUS
2. 1. Onpenenenne Cp/Cy, 6
2. OnpeneneHue BSI3KOCTH KUIKOCTH.
3. I3MeHeHue SHTPOINH ra3a Ipu U30XOPUYECKOM HarpeBaHUU
3. 1. 3y4yeHue 351eKTpoCTaTUYECKOTO OIS 8
2. 3yueHue TemnepaTypHOil 3aBUCUMOCTH CONPOTHUBIICHUS




3. [Iposepka mpasun Kupxroda a1 mieneit noCTOSHHOTO TOKa
4. Onpenenenue yAeapHOro CONPOTHUBIEHHS TPOBOIHUKOB

4. 1. U3yueHre MarauTHOIO IMOJIs COJIECHOU A 6
2. OnpeneneHue rOpU30HTATBLHOM COCTABISAIONICH MArHUTHOTO TIOJIS 3eMJITH
3. 3y4yeHue netyiv rucrepesrca

S. 1. Ompenenenune yCKOpeHUs: CBOOOTHOTO MaJACHUS ¢ TOMOIIBIO MaTEMaTUYeCKOTO 4
MasTHHKA

2. H3ydeHue penakCalMOHHBIX KOJeOaHWH C TIOMOIIBIO 3JIEKTPOHHOTO
ocmmniorpadga

. OnpenieneHye JUIMHBI CTOSTYEN BOJIHBI B IBYXIIPOBOJIHOM JIMHUM

. Onpenenenue AIMHBI BOJIHBI ¢ IOMOIIBIO KoJel] HproToHa 6
. Onpeznenenue ATUHBI BOJTHBI C TOMOIIBIO AU(PPAKIIMOHHON PEIIETKH
. [IpoBepka 3akona Maitoca

. I3yueHue TenioBoro u3iay4eHus

. I3yuenue BpaleHust I0CKOCTU MOJISIpU3aIIU

. I3yueHune 3aBUCUMOCTH CONPOTUBIICHUS ITOJYIIPOBOIHUKOB OT TEMIIEpaTyphl 6
. I3y4yenmne KBaHTOBOH 3JIEKTPONPOBOAHOCTH METAIIIOB
. I3ydyeHnue npuHuuna paboTsl Jiazepa

. Onpenenenue noTeHuuana Bo30yxaeHust atoMoB MeToioM Ppanka- ['epua 6
. U3yuenue nornouienus 0eTa-u31y4eHus BEECTBOM
. I3yueHue ciekTpoB U3JIy4yeHHsI aTOMOB ¢ HOMOILbIO MOHOXPOMATOPa
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4. Meroanyeckue yKazaHus 1Jis1 00y4alomMXcsl 0 OCBOEHHIO I CHMILIMHBI

4.1. O0mue MeToAUYECKHE PEKOMEHIANMH 10 OCBOCHHUIO TUCUUILIMHBI, 00pa3oBaTejibHbIE
TeXHOJIOTHH

JlucuuIuinHa peanus3yeTcsl MOCPEACTBOM NPOBEAEHUS KOHTAKTHOM paboThl ¢ 00ydyaromMMUCS
(BKJIIOYas MPOBEICHNE TEKYILIETO0 KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITEIIbHON paboThl 00yJaronuxcs u
IIPOMEXYTOYHOM aTTeCTaluu.

KonTtaktHas pabora MoOXeT OBITh aylAUTOPHOH, BHEAYAMTOPHOM, a TaKkKe IPOBOJAUTHCS B
3JIEKTPOHHON HMH(OpMalMOHHO-00pa3oBarenbHO cpene uHctHTyTa (mainee - OUOC). B ciyuae
MIPOBEJICHUS] YacTU KOHTaKTHOHN pabothl mo nuciuiuinie B OMOC (B cOOTBETCTBUU € pacnHCaHUEM
y4eOHBIX 3aHATHUI), TPYAOEMKOCTh KOHTaKTHOU padoTa B DMMOC sKBHBajIeHTHA ayIUTOPHON padoTe.

[Tpu npoBeeHNN yueOHBIX 3aHATUH MO TUCIUILIMHE 00E€CIIEYNBACTCS Pa3BUTHE Y 00 yUarOLIUXCs
HaBBIKOB KOMaHJIHOW paboThl, MEXIMYHOCTHOH KOMMYHHMKAIMM, MPUHATUS pPELICHUH, JHICPCKUX
KayecTB (BKJIIOYas MPOBEIEHUE MHTEPAKTUBHBIX JIEKIMM, TPYNIOBBIX AMCKYCCHUH, POJIEBBIX UIP,
TPEHUHIOB, aHAJIM3 CUTyalluii 1 UMUTALMOHHBIX MOJIeNeil, mpernoaaBanue JUCHUIUIMHEL B popMe Kypca,
COCTaBJICHHOI'O Ha OCHOBE PE3yJbTaTOB HAYYHBIX UCCIIEJOBAHHM, IPOBOIUMBIX HHCTUTYTOM, B TOM YHCIIE
C YYETOM pEerHoHaJbHBIX OCOOEHHOCTEH MpPO(pECCHOHATBPHON JEATENbHOCTH BBITYCKHUKOB U
notpeOHoCcTel paboTomareneit).

[IpernoaBanye AUCHUILUIMHBI BEIETCS C MPUMEHEHHEM CIEeIYIOIMX BHAOB 00pa3oBaTelbHbBIX
TEXHOJIOTHI:

-0aNIbHO-PENTUHTOBasl TEXHOJIOTHSI OLICHUBAHMUS;

- QIIEKTPOHHOE O0yUYECHHE;

- mpo0IeMHOe 00yUYEeHHE;

- pa300p KOHKPETHBIX CUTYaIHii;

{ITpy uCHONB30BaHUM M OCBOEHHUS TUCHMIUIMHBI MaTepHaloB MAacCOBBIX OHJIAHH-KYPCOB,
pa3menienHbix Ha HIT OTkpbiToe 0Opa3zoBaHue, HEOOXOAUMO YKa3aTh Ha3BaHHE OHJIAH-Kypca, IPUBECTH
CCBUIKY Ha OHJIAH-KYpC. }

Jlis OLEHKM 3HaHWM, YMEHMH, HaBBIKOB M YPOBHS C(OPMHUPOBAHHOCTH KOMIIETEHLUHU I10
IUCLUIUIMHE TIPUMEHsIeTCs OajuIbHO-PEMTHHTOBAasl CHCTEMa KOHTPOJIS U OLEHKH YCIIEBAEMOCTH
CTY€HTOB. B OCHOBY Oa/sIbHO-PEHTHMHIOBON CHCTEMBI IOJIO)KEHBl HMPUHLUIBI, B COOTBETCTBUU C



KOTOpPHIMH (pOpMUpOBaHHE pEUTHHTa CTYJACHTA OCYIISCTBISIETCS B XOJ€ TEKYIIETO KOHTPOJIS
ycrieBaeMocTd. MakcumalibHOE KOJIn4ecTBO 6amioB B cemectpe — 100.

[To wroram TeKkymiel yCmeBaeMOCTH CTYJIEHTY MOJKET OBITh BBICTABJICHa OIIEHKA II0
MIPOMEXKYTOYHON aTTeCTalliii B COOTBETCTBUU 3a HAOpaHHBIMHU 3a ceMecTp Oamnamu. CTyneHTam,
HaOpaBIIMM B XOJ€ TEKYIIEr0 KOHTPOJS YCIEBaeMOCTH Mo aucuuiuiiae ot 61 mo 100 GamwtoB u
BBITIOJIHMBIIMM BCE 00s3aTe€NbHbIC BHUJbl 3aIUIAHUPOBAHHBIX YYEOHBIX 3aHATUN, MO PELICHUIO
npenoaaBaTelis 0e3 MPOXOXKICHUS MTPOMEKYTOUYHON aTTECTAIlMKM BBICTABIISACTCS OIICHKAa B COOTBETCTBUH
CO ILIKAJION OLICHKU PE3yJIbTATOB OCBOCHUS JUCIUTIIINHBL.

Pesyabrar 00ydeHusi cuuraercsi CcPOPMUPOBAHHBIM (MOBBIMIEHHBbIH YPOBEHb), €CIIU
TEOPETHYECKOE COACP)KaHUE Kypca OCBOCHO IIOJIHOCTBIO; TMPU YCTHBIX COOECETOBAHUAX CTYICHT
MCYEPIBIBAIOIIE, TOCIESI0BATEIPHO, YETKO M JIOTUYECKH CTPOWHO W3JIaraeT Y4eOHBI MaTepHal;
CBOOOJTHO CIIPABJISIETCS C 3a/1a4aMM, BOIIPOCAMH U JIPYTUMHU BHIAMHM 33JJaHUN, TPEOYIOMNUX MTPUMEHEHUS
3HAHWU, UCIIOJIB3YET B OTBETE JIOTOJHUTEILHBIN MaTepuai, BCe MPEIyCMOTPEHHBIC paboyeil yueOHOH
MporpaMMoO#  3aJlaHUsl BBIMOJHEHBI B COOTBETCTBHU C YCTAaHOBJICHHBIMH TPEOOBAHHSAMH, CTYICHT
CIOCOOCH aHAJIM3UPOBAThH IMOJIYUCHHBIC PE3YJIBTATHI; MPOSBIISICT CAMOCTOSATEIHHOCTh TIPH BBHITTOJIHEHUU
3aJlaHul, KayecTBO MX BBIMIOJIHEHUSI OIEHEHO yucioM OamnoB or 86 mo 100, 4TO COOTBETCTBYET
MOBBIIIEHHOMY YPOBHIO C(HOPMUPOBAHHOCTH PE3YIIHTATOB O0yUCHHS.

Pesyabrar o00y4eHuss cuuTaerci C(POPMHUPOBAHHBIM (IIOPOrOBBIi  YPOBEeHb), €CIH
TEOPETHYECKOE COACP’KaHUE Kypca OCBOCHO IOJIHOCTHIO; TMPU YCTHBIX COOECETOBAHUAX CTYIEHT
MOCIIEI0BATENBHO, YETKO U JIOTHUYECKHU CTPOMHO M3JIaraeT yueOHbIi MaTepHal; CIpaBIseTcs C 3aJadyaMu,
BOIIPOCAMH W JIPYTUMHU BHUJAMU 3aJaHUi, TPeOYIOIUX NMPUMEHEHHs 3HAHHM; BCE MPEIyCMOTPEHHbIC
paboueii yueOHOI1 IporpaMMoii 3aaHKsI BBITIOJIHEHBI B COOTBETCTBUU C YCTAHOBJICHHBIMU TPEOOBaHUSIMH,
CTYJIEHT CIIOCOOCH aHAJIM3WPOBATh IOJYYCHHBIC PE3yJbTAThl; MPOSBISET CAMOCTOSITEIBHOCTD MPH
BBIIOJIHEHUH 3aJaHMi, KayeCTBO HX BBIIOJHEHUS OIEHEHO YucioM OawioB or 61 mo 85,9, uto
COOTBETCTBYET IOPOTOBOMY YPOBHIO COPMUPOBAHHOCTH PE3YJIbTATOB O0YUCHHS.

Pe3yabTaT 00y4eHusi cuntaercsi Hec(hpOpMUPOBAHHBIM, €CIIU CTY/ICHT ITPH BHIMOIHEHUH 33IaHUN
HE JIEMOHCTPUPYET 3HAHHH y4eOHOro MaTepHalsa, JOINYCKaeT OIMMOKH, HEYBEPEHHO, C OOJBITUMU
3aTpyJHEHUSMHU  BBIMIONHSET 3aJaHUs, HE JAEMOHCTPUPYET HEOOXOJHWMBIX YMEHUM, KadecTBO
BBITIOJIHEHHBIX 33JJaHUH HE COOTBETCTBYET YCTAHOBJIEHHBIM TPeOOBaHUSM, KAYECTBO HMX BBIOJTHEHUS
OLICHEHO YUCJIOM 0ayioB HUXKeE 61, YTO COOTBETCTBYET JIONOPOTOBOMY YPOBHIO.

4.2. Metoauyeckue yKa3anus 1Jsi 00y4aIOIMXCH N0 OCBOCHUIO IMCIMIIMHBI HA 3aAHATHAX
JIEKIIHOHHOI'0 THUIIA
JIexMOHHBI KypC MpEAnoiaracT CUCTEMAaTU3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOro IJ1aHa. B Xo/1e eKIMOHHBIX 3aHATUIN pacKpbIBalOTCs 0a30BbIe BOIPOCHI B paMKaXxX Kax 101
TeMbl AMCUUIUIMHBL. O003HAYaIOTCS KIFOUEBbIE aCHEKThl TEM, a TAKXKe JIEJIAl0TCS aKIeHThl Ha Hanboee
CJIIOKHBIE M BaXKHbIE IOJIOKEHMS H3y4aeMoro marepuayia. Marepuansl JIEKIHMM SBISAIOTCS OIOPHOU
OCHOBOHM JJIi MOJTOTOBKU OOy4aromMXcsl K MPaKTHUYECKUM 3aHATHSIM / JJaOOpaTOpHBIM paboTam H
BBITIOJTHEHUS 33/IaHUN CaMOCTOATEIbHOW paldOThl, a TakXke K MEpONPHUSATHSAM TEKYIIero KOHTPOJISA
YCIIEBAEMOCTHU U IIPOMEKYTOUYHOM aTTECTALIUU 110 JUCLHUIIIINHE.
B Xxoze NeKIMOHHBIX 3aHSITUH PEKOMEHIYeTCS BECTH KOHCIIEKTHpPOBaHHE Yy4eOHOTro MaTepuana.
Bo03MO0KHO BeJleHHE KOHCIIEKTA JIEKIIUN B BUJI€ HHTEIUIEKT-KApT.

4.3. Mertoauyeckue yKazaHusi I OOy4alOIIMXCSl 10 OCBOCHHMIO IMCHMIUIMHBI Ha
JadopaTopHbIX padoTax
ITonroToBKy K Kax0ii 1abopaTopHON paboTe CTYAEHT J0JDKEH HayaTh ¢ O3HAKOMIIEHUS C IJIAHOM
3aHSATHS, KOTOPBI OTpa)kaeT CcoJiep’KaHue MpeasiokeHHOM Tembl. Kaknas BwllosHEHHas pabora ¢
0(hOpMIIEHHBIM OTYETOM I10 HEW MOJICKUT 3AIIUTE MTPETIO0aBaATENIO.
[Tpu oneHMBaHUM J1TaOOPATOPHBIX PabOT YUUTHIBAETCS ClIEAyIOIIEe:
—KaueCTBO BBIMOJHEHHUS] HKCHEPUMEHTAIbHO-NPAKTUUECKOW YacTH paboThl H CTETIECHb
COOTBETCTBHS PE3yJIbTATOB paObOTHI 33JaHHBIM TPEOOBAHUM;
—KauecTBO opopMIICHUS OTYETA IO paboTeE;
—KayeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI MPH 3aILUTE paOOTHI.



4.4. MeToauueckue yKazaHus AJs1 00y4arOUUXCH M0 OCBOCHUIO TMCIUIINHBI HA 3aHATHSAX

CeMHHAPCKOI0 THIA

[IpakTrueckue (ceMUHApPCKHUE) 3aHATHUS TPEICTABIAIOT COOOW JEeTaTu3aluio JIEKIIHOHHOTO
TEOPETHUECKOr0 MaTepualia, IPOBOJATCS B IIEJISIX 3aKpEIUICHUS Kypca MU OXBaThIBAIOT BCE OCHOBHBIC
pasnensl. OcCHOBHOHM (opMOI MPOBEIEHUS CEMUHAPOB U MPAKTUYECKUX 3aHATHH SBIISETCS 00CYXKICHUE
HanOoJee MPOOJIEMHBIX U CIIOKHBIX BOTIPOCOB IO OTJIEIHHBIM TEMaM, a TaKXKe pelieHue 3a1ad u pazoop
MIPUMEPOB M CUTYAIIUl B ayJAUTOPHBIX YCIOBHSIX.

[TpakTnueckue (CEMUHAPCKHE) 3aHATHUS 00ydJaIONIUXCst 00E€CIIeYNBAIOT:

- MPOBEPKY ¥ YTOYHEHUE 3HAHUM, MTOTYYCHHBIX Ha JICKIINSX;

- MMOJTyYEeHUE YMEHUN U HAaBBIKOB COCTABJICHUS JOKJIAJA0B M COOOIIEHUM, 00CYKACHHUS BOITPOCOB I10
yueOHOMY MaTepHuany AUCUUIUINHBL;

- TIOJIBEJICHUE WTOTOB 3aHATHH 1O PEUTHHTOBOM CHCTEME, COIVIACHO TEXHOJIOTHYECKOW KapTe
JUCHUILINHBI.

4.5. MeToanueckne yKa3aHus 1o caMoOCTOSITeJIbHOI padoTe o0y4yarommxcst

CamocrosTenbHas paboTa obecreunBaeT MOJArTOTOBKY 00yJaroIIerocs K ayJMTOPHBIM 3aHATUSM H
MEPOIPUATHIM TEKYLIETO KOHTPOJISI M IMPOMEXKYTOHYHOM aTTeCTallud IO HM3y4yaeMOW JIUCLUIUIMHE.
Pe3ynbTathl 3TOI MOATOTOBKU MPOSIBIAIOTCS B aKTUBHOCTU OOYYAIOIIErocs Ha 3aHSATHSX U B KAaueCTBE
BBITTOJIHEHHBIX MTPAKTUYECKHUX 331aHUI U APYTHX (GOPM TEKYIIETO KOHTPOJIS.

[Ipyn BBIMONHEHHMH 3aJaHUl AT CaMOCTOSITENIbHOM paboThl peKOMEeHIyeTcsi mpopaboTka
MaTepUaloB JEKIUA IO KaKIOW ITPOWIECHHOM TE€ME, a TAKKE M3Y4CHHE PEKOMEHIyEeMOW JIMTEPaTyphl,
npenacTtasieHHon B Paznene 5.

B nporiecce camocTosTenpHOM pabOThI IPU U3YYEHUU JUCIUILIMHBI CTYA€HTHI MOT'YT CIOJIb30BaTh
B CIICLUATM3UPOBAHHBIX ayIUTOPHUAX AJII CAMOCTOSITENILHON PabOThl KOMIIBIOTEPHI, 00ECIEeUUBAIOIIEMY
JOCTYI K MPOrPaMMHOMY OOECII€YeHHIO, HEOOXOTUMOMY ISl M3yUCHUS AUCIUILTMHBI, 8 TAKKE TOCTYI
yepe3 MH()OPMALMOHHO-TEIEKOMMYHUKAIIMOHHYIO ceTh «VHTEepHET» K 3JEeKTPOHHON MH(OpPMAIIOHHO-
oOpazoBarenbHoli cpene uHcturyta (QMOC) u snexrponHoit 6ubmuoreunoi cucreme (OBC), roe B
3JIEKTPOHHOM BHJI€ PACIIONIAraloTCs yueOHbIe U yUeOHO-METOIMUECKHEe MaTepUallbl, KOTOPbIe MOT'YT OBbITh
MCIOJIb30BaHbI JIIsl CAMOCTOATEIbHONW pabOThI IPY U3YYEHUN AUCLIUILIIUHBIL.

s oOydaronuxcst o 3a04HOi Gopme 00yUueHHsI CaMOCTOsATENbHAs paboTa SABISETCS OCHOBHBIM
BUJIOM Y4€OHOU JESATENbHOCTH.

5. Y4eOHo-MeToaMUYecKkoe M HH(POPMALMOHHOE 00ecneyeHue TUCIHILIMHBI

5.1. IlepeyeHb OCHOBHOH W JONOJHUTEIbHON y4eOHOH JMTEepaTypbl, HEOOXOAMMOMH IJIsi
OCBOEHHS THCHUIIUHBI

Bes nureparypa, BKIOYEHHAs! B JaHHBIA IIEPEYEHb, IPEICTABIICHA B BUJIE MIEKTPOHHBIX PECYPCOB
B 2JekTpoHHOU Oubnuoreke wuHctutyra (OBC). Jluteparypa, ucnosib3yemass B ME€4YaTHOM BUJE,
NpeJCTaBlIeHa B HAyYHOH OMOiIMOTeKe yHUBepcuTeTa B 00bemMe He MeHee 0,25 3K3eMIUISIpOB Ha OTHOTO
oOydarorierocs.

OcHoBHas JuTepaTypa

1. UBnues, A.Jl. ®uzuka [IneKTpoHHBIN pecypc] : yuebd. mocobue — DnekTpoH. naH. — CaHKT-
ITetepOypr : Jlans, 2009. — 672 c.

https://e.lanbook.com/book/163

2. byxman, H.C. Ynpaxuenus no ¢pusuke [ DIEKTPOHHBIN pecypc] : yued. mocodue — DIEKTPOH.
naH. — Cankr-IlerepOypr : Jlanb, 2008. — 96 c. https://e.lanbook.com/book/34

JononHure/ibHas IMTeparTypa:

1. Kanarmuukos, H.I1. ®usuka. UaTepHeT-TeCTUpOBaHNE Oa30BBIX 3HAHUM [ DJIEKTPOHHBIH pecypc] : yueO.
nocobue / H.I1. Kanamankos, H.M. KoxxeBarkoB. — OnektpoH. naH. — Cankr-IlerepOypr : Jlanb, 2009. —
160 c.

https://e.lanbook.com/book/172



2. PoraueB, H.M. Kypc ¢usuku [DnexTpoHHbIi pecypc] : yaed. mocodre — ImmekTpoH. aaH. — CaHKT-
[lerepOypr : Jlanb, 2010. — 448 c.

https://e.lanbook.com/book/633

3. 3agaunuk 1o ¢usuke [DNeKTpoHHBIN pecypc] : y4ed. mocodme / C.H. bemomumenkwii [u ap.]. —
OnekTpoH. faH. — Mockaa : ®uzmariur, 2010. — 368 c.

https://e.lanbook.com/book/2111

4 letnad A.A., SBopckwii .M. Kypc pusuku: Yueb. mocodue mist By30B.- M.: »Axkanemust», 2007.- 720c.

5.Yepro A.I'., BopoObeB A.A. 3agaunuk no gusuke: Yued. mocodue. — M.: M3a-Bo »dusmariauty, 2006.—
640c.

B) [lepeyeHb MeTOAMYECKHUX YKA3AHUH M ITOCOOMIA:

I. Memsuux T'.W., ®unator A.Jl. OnpeneneHue TOPU30HTAIBHOM COCTABISIONIEH BEKTOPa
WHIYKIIMA ~MarHuTHOTO 1ot 3emiti. PykoBocTBO K mabopatopHoii padore.- Psazans: P MI'OY, 2006
r.

2. Menbuuk 1., ®unaros A.Jl. UccnenoBanue 31€KTPOCTATHYECKOTO MO HMIMHIPUIECKOTO
KOHJIeHcaTopa. PykoBoacTBO K 1abopaTtopHoit padore.- Psa3ans: PUMI'OY, 2006 r.

3. ®wusuka: OusnyecKue OCHOBLI MEXAHUKH. METOIMYECKHE YKA3aHUS M KOHTPOJILHBIE 3a1aHus
IUIS CTYJIEHTOB HWHXEHEPHO-TEXHUYECKHX CHelHaabHOCTel 3a0uHOil Gopmbl oOyueHusi. KontponpHas
pabora Nel. A6pocumon I1.B., KpacaukoBa M./I., Menbauk .., Tununa E.B., ®wuraror A.Jl./ [ox.
Pen. Menbauk ['.U. — Pszans : PU(G)MI'OY, 2008

4. ®usuka: MosexynspHas GU3MKa U TEPMOAMHAMUKA. METOMYECKUE YKA3aHUSA U KOHTPOJILHBIE
3aaHusl JUIS CTYACHTOB HWH)KCHEPHO-TEXHHUUYECKHX CIICIHATbHOCTEH 3a04HON (QOpMBI 00ydeHus.
KonTponbnas padora Ne2. Abpocumos I1.B., Kpacuukosa M. /1., Menbuuk I'.W., Tununa E.B., ®unaros
A 1./ lon. Pen. Menbuuk I'.U. — Psazans : PU(G)MI'OY, 2008

5. ®usuka: DieMeHTHl aTOMHOW (DU3HMKM M KBAaHTOBOW MeXaHUKM METOIMYECKUe YKa3aHus U
KOHTPOJIbHBIE 3aJaHUsl JJI1 CTYIEHTOB WH)XEHEPHO-TEXHHUYECKHUX CHEIHaTbHOCTEH 3a04HOW (POpMBbI
ob0yuenus. KontponpHas padora Ne7. A6pocumos I1.B., Kpacuukosa M. 1., Menbauk I'.U., Tununa E.B.,
®unartos A./l./ Ilox. pea. Tununoit E.B. — Ps3ans : PU(G)MI'OY, 2008

6. ®wusuka: PU3MKa aTOMHOTO Spa U TBEPAOTO Tena. MeToMUECKHE YKA3aHUS U KOHTPOJIbHBIE
3alaHusl JUIsl CTYACHTOB MH)KEHEPHO-TEXHUYECKUX CIeNHaIbHOCTEH 3a04HON (OpMBI 00YydEeHHS.
Konrtponsnas padora Ne§. A6pocumos I1.B., Kpacuukosa M. 1., Menbuuk I".1., Tununa E.B., ®unaros
A1/ Ton. pen. Tununoit E.B. — Ps3anb : PU()MI'OY, 2008

7. A6pocumos I1.B., Menbauk .. MeToauueckie yKa3aHusl 110 BBINOJIHEHHIO JTa00paTOPHOTO
MPaKTUKyMa o (pu3mke (A7 CTyIeHTOB BeeX cnenuanbHocTelt) — Pszans: P MI'OVY,2007.

8. Tununa E.B., ®unaroB A.Jl. M3ydeHne CBOMCTB KUIKMX KPUCTAIIOB: PyKOBOICTBO MO
BBINOJIHEHUIO J1a0opaTOpHOil paboThl no quctmiuinee «Pusukay. — Pazans: PUMI'OY,2008.

9. Tpynuna O.E., ®unartos A.Jl. UW3ydyenume sBIeHHMS TUCTepe3nca (PEPPOMArHETHKOB:
Jlaboparopnast pabota Ne 2-13 (pykOBOJICTBO K BHITIOJIHEHUIO). — Psi3anb: Ps3anckuiit uHCTUTYT ((prman)
MI'OY, 2010.

10. Mensaux I'U., Tpynuna O.E., ®unaros A.Jl. U3ydeHue BOIbT-aMIEPHON XapaKTEPHCTHKH
ANEKTPOHHO-ABIPOYHOrO (p-n) MEpEexoja B JAMHAMUYECKOM pexuMme: PyKOBOACTBO IO BBINOJIHEHHIO
nmabopaTopHoi paboThl o auctuiuiiHe «Pusnkan.— Psa3anb: Psazanckuii uaCTHTYT (dunuan) MI'OY,
2010.

11. A6pocumos I1.B. HccnenoBanue MOTIOIMEHUsS  P-U3IIy4€HHs] BEIIECTBOM: PYKOBOACTBO 110
BBITIOJTHEHUIO aBTOPCKOM BUPTYaIbHOU 1abopaTopHOi paboThl — Pa3anb: Pa3anckuii uHCTUTYT ((umman)
MI'OY, 2008.

12. Turuna E.B. W3ydyenume CBOWCTB MMKPOYACTHI: PyKOBOACTBO 10  BBHINOJHEHHIO
nabopaTopHoil paboTsl no nuctuminae «Pusuka» — Psa3zanb: Psazanckuit uncturyr (punuan) MI'OY,
2009.

13. Menbnuk I'.1. Onpenenenne ko>pPpUIUEHTa TUHAMUYECKON BA3KOCTH KHIKOCTH METOJIOM
najaouiero mapuka: PyKOBOACTBO 1O BBINOJIHEHUIO JIAOOPATOPHOW paboOTHl MO IUCIHILIIMHE
«Dusukay.— Psa3anw: Psazanckuii uacturyt (pumman) MI'OY, 2010.



14. Tpyanna O.E. PaGouas tetpans mo 4ii yacth Kypca (pU3UKM JUI CTYJEHTOB TEXHHMYECKHX
CHEeNUaJIbHOCTEH OUYHO-3a09HOM U 3a049HOM popm oOyuenHus, 2011

15. Tpynuna O.E. YueGHoe 1ocoOue 1ist CTYICHTOB OYHO-3a09HOM ¥ 3a049HOM GOopM 00ydeHHs 110
OpraHU3aIHK CaMOCTOSATEIBLHOM pabOThI IPH U3YYeHUH Kypca pusuku, 2011

16. Menbnuk I'YI., Tununa E.B., Tpynuna O.E. /lunamuka TBepaoro tena. JlaGopaTopHbIii
MPaKTUKyM: PyKOBOACTBO 10 BHIMOJIHEHUIO JIAOOPATOPHBIX padboT 1o nqucuuruinae «Dusnka» — Psa3ans:
Psizanckuit uacTUTYT (Dunuan) MI'OY umenu B.C. UepHombipauna, 2012.

17. Menbnuk T'.W., Tepexosa O.A., Tununa E.B., Tpynuna O.E. ®usnyeckue BEIUYUHBI U
eAVHUIBI UX u3MepeHus: Merogudeckoe nmocooue— Pszanb: Pszanckuii mHctutyT (pruman) MI'OY
umenu B.C. Yepnomeipauna, 2012.

18. Menprux T'U., Tununa E.B., Tpynmmna O.E. «MonekynsapHas ¢usuka u
TepMOJAMHAMUKA. MeToanyecKkue yKa3aHus M KOHTPOJIbHBIE 3a/laHUsl JI1 CTYJEHTOB-3a0YHUKOB
WHXCHEPHO-TEXHUUECKUX CTICIUATbHOCTEH. AyIUTOpHAs KOHTPOJIbHAs pabotay, 2012

19. Menpruk T'.W., Tunmna E.B., Tpyauna O.E. «®Dusudeckue OCHOBHI MEXAHUKH.
Metoauueckue ykazaHHMs W KOHTPOJIbHBIE 3aJaHUsl [JIsl CTYIEHTOB-3a0YHHUKOB HHIXEHEPHO-
TEXHUYECKUX CIeHaIbHOCTEH. AyIUTOpHAst KOHTPOJIbHAs pabotay, 2012

20. Menbnuk I'.U., Tepexosa O.A., Tpynuna O.E. Mertoauyeckue yka3aHusi K J1abopaTOpHOM
pabote no ¢pusnke «M3ydeHne IEeKTPOCTATUYECKOTO Moy, 2012

21. Menbnuk I'.U., Tununa E.B., Tpynuna O.E., Tepexosa O.A.@usuka. Onruka. Metogudeckue
YKa3aHUsS U KOHTPOJIbHBIE 3a/aHus JUIsl CTYAEHTOB TEXHMUECKHUX HANpaBlIE€HUN U CHElHalbHOCTEN
3a04HOM opMbl 00yuenus, 2013

22. Menbnuk I'.U., Tununa E.B., Tpyruna O.E. Mexannueckue konedanus. JlabopatopHblii
NpakTUKyM 1o ¢usuke, 2013

23. Menbnuk I'.U., Tepexosa O.A., Tpynuna O.E. Mertoauyeckue yka3aHus K 1a0OpaTOpPHOM
pabote no ¢pusuke «M3ydeHne 3aKOHOB MOCTOSIHHOTO TOKay, 2013

24. Menbnuk I'U., Tepexosa O.A., Tununa E.B., Tpyruna O.E. Meronuueckue yKkazaHus s
ayJAMTOPHBIX KOHTPOJIBHBIX paboT 1o (pu3MKe I CTYACHTOB 3a04HOM hopMbl 00yueHus, 2014

25. Mensuuk T'.M., Tepexosa O.A., Kpeicuna T.IT. Mertogudeckoe «DIEKTPOIPOBOJHOCTE
MeTaioBy, 2013

26. Menbnuk I'.W., Tununa E.B., Tpynuna O.E. JlaGoparopHblii mpakTukyM 1o dusuke «Dusnka
JKMJKOCTH U ra3a», 2014

27. Menbnuk I' 1., TepexoBa O.A. Meroauyeckne yKa3aHus K J1a00paTOpHOM paboTe mo pu3nKe
«M3ydenune BpalleHust IIIOCKOCTH TOJIIpU3aIliu ceeta, 2014

28. Menbauk I'.U., Tununa E.B., Tpynuna O.E. ®usuka: 3aganus 1uisi HOATOTOBKU K UHTEPHET-
9K3aMeHy. MeToanuecKue yKa3zaHus Ul CTYJIEHTOB OYHOW M 3a04HON QopM 0OyueHHsS MH)KEHEPHO-
TEXHUYECKHX CIIeMaIbHOCTEN 1 HanpaBleHUi OakanaBpuara. - Pa3anb: Psa3anckuil nHCTUTYT (puuinan)
MOCKOBCKOT0 rocyAapCTBEHHOT0 MalIHHOCTpouTeNnbHOro yHusepcutera (MAMU), 2015.

29. I'.U. Menbnuk, E.B. Tununa, O.E. TpyHuna. 3aK0HbI COXpaHEHHs B MexaHUKe. JlaGopaTopHbIii
NPAaKTUKYM. - Ps13anb: Ps3anckuii uHCTUTYT (punman) YHUBepcuTeTa MaltmHOCTpoeHus, 2015.

30. I'.1. Menbuuk, E.B. Tununa, O.E. Tpynuna. DnexktpuuectBo. JIabopaTOpHbIN MPAaKTHKyM. -
Ps3anb: Psazanckuit uHcTUTYT (uinan) YHuBepcuTeTa MammHocTpoeHus, 2016.

31. .. Menbuuk, E.B. Tununa, O.E. Tpyauna. Marnetusm. JIaGopaTOpHBIA NPaKTUKyM. -
Ps3anb: Pazanckuii uHcTUTYT (punuan) YHUBEpcuTeTa MamimHoctpoenust, 2016.

32.T.. Menbhuk, E.B. Tununa, O.E. TpyHuna. Merogudeckue yKazaHHsi K IPOBEIEHHIO
npakTH4eckux 3aHatuil mo ¢usuke ¢ npumeHennem CJIO MOODLE (uacts 1) . - Psa3anb: Psa3anckuii
UHCTUTYT (punman) YHuBepcuTeTa MammHocTpoenus, 2016.

Ilepeyenb  y4eOHO-MeTOAMYECKOT0 o0ecrmedeHWsl sl  CAMOCTOSITEbLHON  padoThI
00y4arouUXCcs Mo JUCHUIVIUHE «DU3HKa»

Tabnuma 8§ — YueOHo-MeTogu4YecKoe 00ecedeHus CaMOCTOATEIbHON paboThl 00yUJatOIUX Cs



Jlureparypa

Ne ni/m Pa3jnen (Tema) AMCHMILVINHBI (cchUIKa HA HOMeP B CIIMCKeE
JIUTEPaTyphbl)

1 duznyeckrue OCHOBLI MEXaHUKH OcuoBnas: 1, 2, 3
JomonaurenpHas: 1, 2, 3

) MonekynsipHasi GU3HKa U TEPMOJMHAMHKA OcnoBnas: 1, 2, 3
JonmonaurensHas: 1, 2, 3

DNEeKTPUIECTBO OcHoBHas: 1, 2, 3
3 JomonaurensHas: 1, 2, 3

4 MarueTusm OcuoBnas: 1,2, 3
JonmonaurensHas: 1, 2, 3

5 dusnka konebaHuii 1 BOIH OcuoBnas: 1, 2, 3
JomonaurensHas: 1, 2, 3

6 OnTHka OcHoBHas: 1, 2, 3
JomonmaurensHas: 1, 2, 3

7 KBanToBas usuka OcnoBnas: 1, 2, 3
JomomaurensHas: 1, 2, 3

] AToMHas U siaepHas pu3nKa OcHoBHas: 1, 2, 3

JomomaurensHas: 1, 2, 3

5.2. IlpodeccmoHanbHble 0a3bl JaHHBIX, WH(OPMALMOHHO-CIIPABOYHbIE CHCTEMBbI,
HHTEePHeT-pecypchl

1. Koncynsrantllotoc [Dnexktponnsiii pecypc|] CrnpaBoyHas npaBoBasi cuicrema. — Pexxum gocrymna:
http//www.consultant.ru/.

2. DnekTpoHHas OubnroreyHas cucteMa Psa3anckoro nncruryra (punuana) MocKoBCKOTo
MOJINTEXHUYECKOTO MHCTUTYTA [ DJIEKTPOHHBIN pecypc]. - Pexxum nocryna:
http://bibl.rimsou.loc/ - 3ariu. ¢ ’3xpaHa.

3. BHII] MoCKOBCKOI0 NOJUTEXHUUECKOTO YHUBEPCUTETA [DNEKTPOHHBIN pecypc]. - Pexum
nocrymna: https://lib.mospolytech.ru/ - 3arm. ¢ sxpana.

4. DOBC "YHnuBepcuterckas bubnuoreka OnnaitH" [DnekTpoHHbIH pecypc]. - Pexxum nocryna:
https://biblioclub.ru/ - 3arn. ¢ skpana.

5. DOmnekrpoHHo-0MOnMMOTEeYHast cucteMa «M3narenscTBa Jlanb» [ DneKTpoHHBIH pecypc]. - Pexxum
nocryna: https://lanbook.com/ . - 3arn. ¢ skpana.

6. DneKTpoHHO-OMOIMOTEYHAas cucTeMa Znanium.com [ DIeKTPOHHBIN pecypc]. —

Pexum noctyna: https://znanium.com/. - 3aru. ¢ 3kpaHa.
7. DnexTpoHHO-OMOIMoTeuHas cucrtema KOpaiit [DnekTpoHHsIi pecypc]. —
Pexxum moctyma: https://urait.ru/- 3armn. ¢ skpana.
8. DnexTponHO-OMbOIMOTeUHas cuctema BOOK.ru [DnexTpoHHsIi pecypce]. —
Pexxum moctyma: https://www.book.ru/. - 3aru. ¢ skpana.
9. "Polpred.com. O630p CMUN". [TonHoTeKkcTOBAs, MHOTOOTpacieBas 6a3za gaHHbIX (B/])
[DnexTponHsbIit pecypc]. — Pexum nocryna: https:// Polpred.com/. - 3arm. ¢ skpana.

Ilepeyenb pecypcoB HMH(POPMALNMOHHO-TEJEKOMMYHUKAUMOHHONH ceTtn  «UHTepHeT»,
He00XO0AUMBIX /I OCBOCHH S JUCHUILIMHBI «DPU3nKa»

1. DnexrponHas Gubanoreunas cuctema «Kuura®ouna»— http://library.knigafund.ru

2. DNEeKTpOHHO-OMOINOTEYHAs CUCTeMa U3aTenbCcTBa «JIanp» — e.lanbook.com.

3. DnekrponHas Oubamoreka yueOHo# mutepaTypsl — http://www.alleng.ru

4. Tectupyromue MOporpaMMbl MO JIA0OpaTOpHBIM paboTam, Ps3aHckuii wHCTUTYT (umman)
VYHHUBepcUTETa MAITHHOCTPOCHUSI.

5. Tlopran kaur — http://eqworld.ipmnet.ru/indexr.htm.

6. Ilporpammsl 1 pacyera naboparopusix padot Ha EXCEL — 15, PU (¢p) MT'OVY.


http://bibl.rimsou.loc/
https://znanium.com/
https://urait.ru/
http://library.knigafund.ru/
http://www.alleng.ru/
http://eqworld.ipmnet.ru/indexr.htm

7. DnextpoHHBI 3aaauHuK Elza, MUDU.

8. Meronuyeckue yka3aHus K BHIIOJIHEHHUIO TaOOpaTOpHBIX padoT -50

9. Tlporpammsl pacueTa SKCIIEpUMEHTAIBHBIX JaHHBIX B Excel- 40

10. BuptyaneHusiii 1aboparopusiii npaktukym, TYCYP — 8

11. Buptyanbsnslie mabopatopubie padotsl, PUMI'OY — 5

12. O0yuarole-KOHTpOIUpYIOLue TecTupyrouue nporpammsl, PUMI'OY —42

13. YueOHuku o (hbU3MKO-MaTEMaTHYECKUM JTUCHUIIIMHAM B dbopmare PDF
http://www.gaudeamus.omskcity.com/PDF _library natural-science.html

14. IlyreBoauTeNb o BCEM OoubImoTeKam ceTu WHTEPHET
http://www.aonb.ru/iatp/guide/library.html#7

5.3. [IporpamMmmHoOe obecniedeHue
HNudopmanmonHoe obecriedeHre y4eOHOro Impolecca O JIUCHUIUIMHE OCYIIECTBISIETCS C

HCIOJIb30BAHUEM  CJEIYIOLIEr0 IPOrpaMMHOro oOecnedeHus  (JIMIEH3MOHHOTO U CBOOOIHO
pacnpocTpaHsieMoro), B TOM YHCIIE OTEYeCTBEHHOTO IIPOU3BOJICTBA:

Ne HanmMmeHoBaHHe YcaoBust focryna

n/n

1 Microsoft Windows U3 BHYTPEHHEHN CETH YHUBEPCUTETA
(JIMLIEH3MOHHBIN JJOTOBOP)

2 Microsoft Office U3 BHYTPEHHEH CeTH yHUBEPCUTETA
(JIMLIEH3MOHHBIN JJOTOBOP)

3 Koncynsrantllnoc U3 BHYTPEHHEH ceTH yHUBEpCUTETa
(JINLIEH3UOHHBIN JJOTOBOP)

4 CI10 MOODLE U3 000N TOYKH, B KOTOPOH UMEETCS TOCTYH K

cetu HTepHeT (JIMIIEH3MOHHBIN JJOTOBOD)

Hepeqeﬂb l/lH(l)OpMaIII/[OHHLIX TeXHOJIOFHﬁ, HCIIO0Jb3YEMbBIX npu OCYHIECTBJICHUH
06p330BaTe.TIBHOFO nmponecca mo AUCHMIIMHE «(I)I/I3I/IK3», BKJIIOYafd IEPEeYCHb NPOrpaMMHOIO
odecrneyeHus u ]/IH(l)OpMaIII/IOHHbIX CIIPaBOYHBIX CUCTEM

IIpn ocymecTBiaeHnr 00pa30BaTEIBLHOrO Tpolecca Mo AUCHUIUIMHE «DPuU3MKa» MIHUPOKO
UCMOJIB3YIOTCS CIeAYIOIINEe HHPOPMALMOHHBIE TEXHOJIOTHHU:

1. Urenue JIeKIUi C UCIIOJIb30BaHUEM IIPE3CHTALIU.

2. [IpoBefieHrEe NPAaKTUYECKUX 3aHATHI Ha 6a3e KOMIBIOTEPHBIX KJ1acCOB ¢ ucnoiab3oBanueM UKT
TEXHOJIOTHH.

3. OcymiecTBiIeHNE TEKYIIET0 KOHTPOJIS 3HaHUH Ha 0a3e KOMIbIOTEPHBIX KJIACCOB C IPUMEHEHUEM
HKT rexHonorui.

[Tepeuens mporpaMMHOTO 00ECIICUSHH S, HCITOJIB3YEMOTO B 00pa30BaTeIbHOM IPOIecce:
e OC Windows 7;

Microsoft Office 2010;

Microsoft Office 2013;

Microsoft PowerPoint;

MathCad 15 Rus.

6. Onucanue MaTepHaJIbHO-TEXHHYECKOH 0a3bl, He00XOAMMON /sl OCYLIECTBJICHUS
00pa30BaTeIbHOIO NpoLecca Mo JMCHUIINHE

[ToMemieHust mpencTaBiasAlOT coO0M ydeOHbIE ayIUTOPUM AJsl IMPOBEIEHUS YyYEOHBIX 3aHATHUM,
NPEJYyCMOTPEHHBIX Y4eOHBIM IUTAaHOM U paloueil mporpaMMoil JUCHMIUIMHBL, OCHAIEHHBIC
000pyI0OBaHWEM U TEXHUYECKUMHU CPEACTBAMHU OOYICHHUSI.

3aHATHSA JIEKHMOHHOIO THUNA (IpU HAJIMYUM B Y4eOHOM IIIaHe). YUeOHbIE ayJUTOPUU JUIS
3aHATUM JIEKIIMOHHOTO THUIA YKOMIUIEKTOBAaHbI MEOEIbI0 U TEXHMYECKUMM CpeACTBaMH OOydeHus,


http://www.gaudeamus.omskcity.com/PDF_library_natural-science.html
http://www.aonb.ru/iatp/guide/library.html#7

CITYXalIUMHU ISl TpeJCTaBiIeHus y4eOHOW uH(opManuu (CTalMoOHapHBIE WM TIEPEHOCHBIE HAOOPHI
JIEMOHCTPALIMOHHOTO 000pynoBaHMs (IPOEKTOP, 3KpaH, KOMIBIOTEP/HOYTOYK), y4ueOHO-HarsIHbIC
nmocoOust (mpe3eHTauu 10 TeMaM JIEKIHK), OOeCleYnBaIIINe TEMAaTUUECKHEe WIUTIOCTPAIlUH,
COOTBETCTBYIOIIHME JAHHOM MPOrpaMMe JUCHUUTIIIHHBI.

3aHATHST CEMMHAPCKOro TUMA (IPH HAIMYMUA B y4eOHOM IUTaHe). YUueOHbIC ayJUTOPHH IJIS
3aHATHH CEMHUHAPCKOTO0 TUMNA YKOMIUICKTOBAHBI MEOETbI0 M TEXHHMUYECKHMMH CPEICTBAMU OOy4YEHHUS,
CIy)KalllUMU JJIsl TIpeJICTaBlIeHus yuyeOHOW uHpopManuu (CTallMOHApHBIE WU MEPEHOCHbIE HAOOPHI
JIEMOHCTPAIIMOHHOTO 000pYI0BaHMsI (TPOEKTOP, IKPaH, KOMITLIOTEP/HOYTOYK).

JladopaTopHblie padoThl (Ipy HAIMYWUK B ydeOHOM IuIaHe). J[is mpoBeneHus J1abopaToOpHBIX
pabot ucnonb3yercsa yueOHas ayauTtopus «Jlaboparopus », OCHAIIICHHAsI CIIEAYIOLUIIM
00opyIOBaHUEM: .

IIpomexyTounas arrecranus. /(s npoBeneHNs NTPOMEKYTOUYHON aTTeCTAllUU 1O AUCHUIUIMHE
UCTOJB3YIOTCS KOMIBIOTEPHBIE KIJIACCHI, OCHAIICHHBIE KOMITBIOTEPHOW TEXHHKOW C BO3MOXKHOCTBIO
MOJAKJIIOUEHUsT K ceTu VHTepHeT u oOecredeHHeM JOCTyna B D3JIEKTPOHHYIO HH(OPMAIOHHO-
00pa3oBaTEeNbHYIO CpeAy YHUBEPCUTETa W/HIN Y4eOHBIE ayIUTOPHH, YKOMIUIEKTOBAHHBIE MEOEIbI0 U
TEXHUYECKUMHU CPEJICTBAMU O0yUEHHUSI.

CamocrosiTeibHasi  padora. [lomemenus [Uis  CaMOCTOSATENBHOW  pabOTHl  OCHAIEHBI
KOMITBIOTEPHOW TEXHUKOH C BO3MOXKHOCTBIO MOAKIIOUEHHS K ceTH «VHTepHeT» W JOCTYyNoOM K
AJIEKTPOHHOWH  WH(POPMALMOHHO-00pa30BaTeIbHON  cpeae  WMHCTHTYTa. s OpraHu3anuu
CaMOCTOSITENTbHOM pabOoThl 00YJAIOIIUXCS UCTIOIB3YIOTCS:

KOMITHIOTEPHBIE KJIACCHI HHCTUTYTA,

O6ubnuoreka, UMeroIas MecTa JUIsl OOyUYaIolUXCs, OCHAIIEHHBIE KOMITBIOTEpAaMH C JOCTYIOM K
0a3aM JaHHBIX U ceTH VIHTEepHeT.

JuekTpoHHas HHopManuoHHo-o0pa3oBaTeabHas cpeaa uHeruryra (QUOC). Kaxnaprii
o0ydJaroImuiicss B TE€UYEHHE BCEro Iepuoja oO0ydeHus: 00ecreueH MHIUBHUIYaJbHBIM HEOTPaHHYCHHBIM
JOCTYIIOM K JJIEKTPOHHOU HH(pOpMAIMOHHO-00pa3oBarenbHOl cpeae uHctutyTa (QUOC) u3 moboi
TOYKH, B KOTOPOIl UMeeTCsl JOCTYMN K MHPOPMAIIMOHHO-TEIEKOMMYHUKaIIMOHHOM cetn "NHTepHeT", Kak
Ha TEPPUTOPHH UHCTUTYTA, TaK U BHE €e.

OUOC uHCcTUTYTa 00ECIIEUYNBACT:

JOCTYM K y4eOHBIM TJIaHaM, paboyuM IporpaMmmam AUCHUIUINH (MOAYyINel), mporpaMMaM MpaKTHK,
AJIEKTPOHHBIM YY€OHBIM H3/IaHUSAM U DJICKTPOHHBIM 00pa30BaTeIbHBIM PeCypcaM, YKa3aHHBIM B paOb0unx
MporpaMMax JUCHUIUIMH (MOIyJel), MporpaMMax MpaKkTHK;

dbopMHUpOBaHKE AIEKTPOHHOTO MOPT(HOINO 00YUAIOIIETOCs, B TOM YUCJIE COXPAaHEHUE €ro padoT U
OLIEHOK 3a 3TH paldoThI.

B cnyuae peanuzaruu o0pa3oBaTeIbHON MPOTPaMMBI ¢ IPUMEHEHUEM 3JIEKTPOHHOTO OOy4YeHHS,
JMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruit dMOC 1ononHuTeNbHO 00eCTIeYMBAET:

¢ukcanmio Xoma 00pa3oBaTENBHOTO MpOIEcca, PE3YyIbTaTOB IPOMEXKYTOUHOW AaTTECTallud M
pe3yIbTaTOB OCBOEHUS 00pa30BaTeIbHON MPOTrPAMMBI;

NpOBE/ICHUE YICOHBIX 3aHATHH, MPOLEAYpP OIEHKH PE3yIbTaTOB OOYUEHUS, peau3alis KOTOPhIX
NPEeJyCMOTPEHa C TNPUMEHEHHEM JJIEKTPOHHOrO OOy4YeHHs, JAUCTAaHIMOHHBIX 0O0pa30BaTeNbHBIX
TEXHOJIOTHIL;

B3aMMO/IEICTBHE MEXIY y4aCTHUKaMHU 00pa3oBaTeIbHOIO Mpoliecca, B TOM YUCIIe CHHXPOHHOE U
(unn) acMHXPOHHOE B3aMMOENCTBUS mocpeacTBoM ceTd "UnTepHer".

7. OueHounbie MarTepuaabl ((GpoHI OLEHOYHBIX CpPeACTB) IS TEKYLWero KOHTPOJIs
ycleBaeMOoCTH U MPOMeKYTOYHOI aTTecTauuu

7 ®OH/ OLIEHOYHBIX CPECTB sl IPOBeeHH s IPOMEKYTOUYHOM aTTeCTAIIMU 00y4aI0IIUXCS 110
aucuuIinae «Ousuka



7.1 IlepeyeHb KOMIETEHIIMI ¢ YKa3aHWeM 3TanoB uX GopMUpPOBaHMs B MpoLecce 0CBOEHMS

o0pa3oBaTeIbHOI MporpamMmsI (Tadbmuia 9 — 1t 3a04HOM HopMbI 00yUCHHST)

Tabmuua 9 — IMacnopT poHma OLIEHOYHBIX CPEACTB (A1 320YHOM (POPMBI O0YUEHU)

Kon
Ne KonTposmpyembie pa3aeibl . HaumenoBanue
KOHTPOJINPYeMOoii
n/n (TeMbl) TUCUMIIJIMHBI OLICHOYHOI'0 CPeACTBA
KOMIIeTeHIIHH
1 Ou3nyecKkue OCHOBBI MEXaHUKHU OIIK-1 KonTponbHas pabora
) MonekynspHas ¢puzuka u OITK-1 ngeCTHPOBaHHe
TepPMOHHAMIIKA OIIPOCHI K IK3aMEHY
3 DJIEKTPUYECTBO OIIK-1
KonTposnbnas padora
MarneTtusm
4 OTTK-1 TectupoBanue
Bompocs! k 3agety
5 ®du3zrka kojaebaHui U BOIH OIIK-1
6 Orntuka OIIK-1
7 KBanroBas ¢usnka OIIK-1 KonTponbnas pabora
g | ATOMHas H s/iepHast busuka OIIK-1 Tectuposanue
Bompocs k sx3ameny

7.2 Onucanue nokasaresjeil U KpUTepHeB OLCHNBAHUS KOMIIETEHIMIA HA PA3JIMYHbIX 3TAanax
uX (popMupoBaHUs, ONMCAHNE KA OLleHUBAHUS

Tabnuna 10 — [TokazaTenu u KpuTepun OICHUBAHUS KOMIIETCHITUI

BBITIOJTHEHUSI ~ DJIEMEHTApHBIX  J1TAOOPaTOPHBIX
¢dbusnueckux  WcclueIoBaHMW B o0nactu
npodeccuonanbHOU nearenbHocTH (YK-6, OITK-

D

Jeckpu Iloka3aTenb oLeHMBAHUSA dopmMa KOHTPOJIA
nrop PIP | KJI | KP T 3 9
KOMIIeT
CeHIUI
3HaeT | OCHOBHbIE ¢duznueckue SIBJICHMS, + + + +
(dbyHIaMeHTallbHbIE TIOHATHS, 3aKOHBI U TEOPUHU
KJlaccuuecko u coBpeMeHHON ¢usuku (YK-6,
OIIK-1)
YMeeT | NpUMEHSTH MOJTY4YEHHbIE 3HaHUS M0 (U3UKE MpU + + + +
U3y4YEeHUU  JPYyIruX  JUCUUIUIMH,  BBIACIATH
KOHKpeTHoe  (U3HYEeCKOe  COJAep)KaHHE B
IIPUKJIAIHBIX 3ajjayax  NpodeccuoHaIbHOM
nesitenbHocTH (YK-6, OITK-1)
Biageer | coBpeMEHHON HAy4YyHOM anmaparypod, METOJaMHU + + + +

7.2.1 JTan TeKymero KOHTPOJIsi 3HAHUI
PeBy.]'II)TaTI)I TEKYIIETO KOHTPOJIA 3HAHUH W MEKCECCHOHHOMU aTTecTalluy OICHUBAIOTCA IIO
NATHOATBHOM IIKaJe ¢ OLEHKaMU:

«OTJIUYHO»

«XOpOIIO»
«yZIOBIIETBOPUTEIILHO
«HEYIOBJIETBOPUTEIILHO
«HE aTTECTOBAH»




Ta6muma 11 — IMoka3arenu u KpuTepun OIICHUBAHUS KOMITETCHIIMI HA dTale TEKYyIero KOHTPOJIsl 3SHaHUH

Jeckpu IToka3aTenb OLleHMBAHUSA Ounenka Kpurepnii
nTop OLICHUBAHUSA
KOMIIeT

eHI Ml

3HaeT | OCHOBHBIE (u3nMyeckue siBieHUsA, ¢GyHaameHTanbHble | OTinyHo | [lomHOE MiN
MOHATHSI, 3aKOHBI M TEOPUM KJIACCUYECKOM H 4aCTUYHOE IIOCELICHUE
COBPEMEHHOMW (hU3HKH JEKLUUOHHBIX,

YMmeer | IpUMEHATh MOJIyYEHHbIE 3HAHMS 10 (QU3MKE IpHU IIPAKTUYECKUX U
U3Y4YEHUH APYTUX IUCUUIUIMH, BBIIEISATh KOHKPETHOE 71a00paTOPHBIX
¢usnyeckoe colepkKaHUe B NPUKIAAHBIX 3ajadax 3aHATHNA. BeinonHenue
poheCCHOHATILHOM 1eATEbHOCTH 71a00paTOPHBIX U

Bnageer | cOBpeMEHHOM HAy4YHOM  ammaparypod, METOAAMH IPAaKTUYECKHX 3a1aHUM
BBITIOJTHEHUS JJIEMEHTapHbIX 1a00paTOPHBIX HA OLICHKH «OTIMYHO»
buznvecknx U CCIJIEIOBaHUM B obmactu
1po¢eCCHOHATILHOM 1€ TeIbHOCTH

3HaeT | OCHOBHBIE (u3HMYEeCKHe sBICHUA, (GyHAaMeHTanbHble | Xopomo | [lomHoe mim
MOHATHSI, 3aKOHBl M TEOPUM KJIACCUYECKOM H YaCTUYHOE NOCELICHUE
COBPEMEHHO! (hU3HKH JEKINOHHBIX,

YMeer | NpUMEHATh MOJIyY€HHbIE 3HAHMS 10 (QU3MKE IpHU IIPAKTUYECKUX U
U3Y4YEHUU APYTUX TUCUUIUIMH, BBIIEISITh KOHKPETHOE 1a00PaTOPHBIX
¢usnyeckoe colepKaHWe B INPUKIAJHBIX 3aJadax 3aHATHN. BeinonHenue
poeCCHOHATTLHON IEATEILHOCTH 71a00paTOPHBIX U

Bnazneer | coBpeMEHHON Hay4yHOM  ammaparypoi, MeTOAaMH IIPAKTUYECKUX 3aJaHUM
BBITIOJTHCHHUA BJICMCHTAPHBIX 1a00paTOPHBIX Ha OICHKH «XOpOomIo»
¢buznueckux UCCIJIEJOBaHUM B olbJsacTH
poheCCUOHATBHON JIEATETLHOCTH

3HaeT | OCHOBHBIE (u3HMYecKHe sBICHUA, (yHIAaMeHTalbHble | ¥YaoBier-| [lonHoe win
MOHATHS, 3aKOHBl W TEOPUM KJIACCHUYECKOM U | BOpH- YaCTUYHOE MOCELICHHE
COBPEMEHHOW (pU3HKU TEIbHO | JEKLHNOHHBIX,

YMeeT | OpUMEHSTHh MOJY4YEHHbIE 3HaHUA 10 (U3UKE TpH MPAKTUYECKUX U
U3Y4YEHUH APYTUX IUCLUUIUIMH, BBIIEISATh KOHKPETHOE 1a00paTOPHBIX
(dbuzuvecKkoe Ccojep)KaHhe B TPHUKIATHBIX 3a/1adax 3adsaTUi. BrinmosaHenne
poeCCHOHATILHOM 1€ TEIbHOCTH 71a00paTOPHBIX U

Bnageer | cOBpeMEHHOM HAy4YHOM — ammaparypod, MeETOAAMH MPAKTUYCCKHUX 3a[aHU
BBIITOJTHCHUA SJICMEHTAPHbIX 1a00paTOPHBIX Ha OLICHKH
(buznIecKux HCCIIEIOBAHU I B obnacTu «YJIOBJIETBOPUTEIIBHOY
poeCCHOHATILHOM 1€ TEIbHOCTH

3HaeT | OCHOBHBIE (u3nMyeckue siBieHus, ¢GyHaameHTtanbHble | Heynos- | [lomHoe min
MOHATHSI, 3aKOHBl W TEOPHUM KJIACCUYECKOM M | JIETBOPHU- | YACTUYHOE MOCEIICHNE
COBpEMEHHOU (PpU3UKU TEIbHO | JIEKIHUOHHBIX,

IIPAKTUYECKUX U

YMmeer | mpUMEHSATh TMOJyYeHHbIE 3HAHHUS 10 (QU3UKE TpH 1a6OPATOPHEIX
W3Y4YEHUU APYTUX TUCUUIUIMH, BBIIEISITh KOHKPETHOE ——
¢duznueckoe COlepKaHMe B NPUKIAJHBIX  3ajaax HeyIORICTROPHTENBHO
npo@eccpIOHimLHOH gIes[Eem,Hocm _ T —

Brnazneer | coBpeMEHHON Hay4yHOH  ammaparypoil, MeToAaMH TAGOPATOPHBIX H
BBITIOJTHEHUS DIEMEHTAPHBIX 71a00paTOPHBIX MPAKTHYECKHX
¢buznveckux UCCIJIEJOBaHUM B o0JacTH saaHmil.
poheCCUOHATHHON EATEITLHOCTH

3HaeT | OCHOBHBIE (uU3MYecKHe siBIeHUA, (yHIaMmeHTaibHble | He Henocenienue
MOHATHS, 3aKOHBI W TEOPUM KJIACCUYECKOW M | aTTeCTO- | JIEKIHOHHBIX,
COBPEMEHHOMW (hU3HKU BaH IIPAKTUYECKUX U




YMeeT | mpuUMEHSATh TOJyYEHHbIE 3HAHUSA 1O (QU3UKE TMpHU J1a00paTOPHBIX
W3y4YEHUU APYTUX JUCHUIUIMH, BBIIEIATH KOHKPETHOE 3aHSATHUH.
(dbu3mvecKkoe Ccojep)KaHWe B TPHUKIATHBIX 3a/adax Hesrimonuenue
pohecCHOHALHON e TEIBHOCTH 1ab0opaTOPHBIX U

Bnaneer | coBpeMeHHON HaydyHOW  ammaparypoi, MeTOoJlaMH MPAKTUYECKUX
BBITIOJIHEHUS 3JIeMEHTapHbBIX 1a00paTOPHBIX 3aJJaHMH.
(bu3nIecKux HCCIIEOBaHUN B obyacTu
poecCHOHALHON e TEIBHOCTH

7.2.2 JTan npoMe;KyTOYHOr0 KOHTPOJIsI 3HAHUH
B tperbem cemecTpe pe3yabTaThl IPOMEKYTOUHOTO KOHTPOJIS 3HAHUH (3a4€T) OLIEHUBAIOTCA:
®  «3aYTEHO»

® (HE 3a4YTCHO»

Tabmuna 12 - kaja 1 KpUTEPUN OLIEHUBAHMS 324€Ta

Kpurepun Ouenka
«324TEHO» « He 324TeHO»
O6bvem TBepaplie 3HaHUS B 00bEME
OCHOBHBIX BOIIPOCOB, B OCHOBHOM Her TBepabix 3HaHUI B 00beME
MPaBUIIbHBIC PELICHUS OCHOBHBIX BOIIPOCOB, OCBOCHBI
HPaKTUYECKHUX 33aHHU, OCBOCHBI HE BCE KOMIICTCHIHH
BCE KOMIICTCHIIUH
CucteMHOCTB OTBeTHI Ha BOIIPOCHI B IIpe/ieax Her oTBETOB Ha BOMPOCHI
y4eOHOro Marepuaa, BBIHECCHHOTO y4eOHOro MaTepuaa,
Ha KOHTPOJIb. BBIHECCHHOT'O HA KOHTPOITb.
OCMBICIIEHHOCTb Jlomyckaet He3HaunTenbHbIe | Jlomyckaer 3HAYUTEIbHBIC
OLIHOKHU npu OTBeTax M | OMOKM  TpH  OTBETaxX |
MPaKTHYECKHUX JICHCTBUSIX. MPaKTUYECKHUX JICHCTBUSIX.

Bo BTOPOM U YCTBCPTOM CEMECTPAX PE3YJIbTATHI IPOMEKYTOUHOI'O KOHTPOJIA 3HaHMUH (3K3aMeH)
O CHUBAKOTCA 11O ‘ICTI)IpeX6aJ'II)HOI\/'I mIKaJjI€ ¢ ONCHKaMM:

«OTIINYHO
«XOpOLIO»
«yIlOBJIETBOPUTEIBLHO»
®  (HEYJOBIIETBOPUTEIBHO»
Tabnuna 13 - Hlkajga n KpuTepuu olleHUBAHUS IK3aMeHa

Onenka
Kpurepun
«OTJIMIHO» «XOPOLIOY» «Y/10BJIETBOPUTEIbHO)
O06Bem I'my6okue 3nanmst, | Jocrarouno
yYBEpEHHBIE MIOJIHBIE 3HAHUS,
JIIENCTBUA 110 MIPaBUIILHBIC
PEIICHUIO JICUCTBUS I10 TBepbie 3HaHUS B 00beMe
MTPAKTUICCKUX PEIICHUTO OCHOBHBIX BOIIPOCOB, B OCHOBHOM
3aJlaHui B TIOJTHOM | MPAKTUYECKUX MIPaBWJIbHBIE PEIICHUS
o0beMe yueOHOMH 3aJaHUN B MPaKTUYECKUX 3a/IaHUI, OCBOCHUE
MIPOrPaMMBlI, o0wveme yueOHoI BCEX KOMIICTCHIIHIA.
OCBOEHHE BCEX MIPOTPaMMBI,
KOMIIETCHITUH. OCBOCHME BCEX
KOMIIETCHITNH.
CHCcTEeMHOCTD OTBeTH Ha OTBeTHI Ha OTBeTHI Ha
BOITPOCHI JIOTUIHO BOITPOCHI BOIIPOCHI B




YBSI3aHBI C YBSI3aHBI C npenenax
y4eOHBIM y4eOHBIM y4eOHOTO
MaTepualioM, MaTepHaioM, MaTepuaa,
BBIHECEHHBIM Ha BHIHECCHHBIC HA | BEIHECEHHOTO Ha
KOHTPOJIb, @ TAKXKE | KOHTPOJIb, & KOHTPOJIb.

C T€M, YTO H3y4all TaKXe C TeM, 4TO

paHee. u3y4aJl paHee.

OcwmbicinenHocts | [IpaBuiibHbIE U IIpaBunbHbIE Jomyckaer HNwmeercs
yOeaurenbHble OTBETHI U HE3HAUUTENbHBIE | HEOOXOAUMOCTb
oTBeTHL. bricTpoe, NPaKTUYECKHE OLIMOKH TIpU B [IOCTAaHOBKE
IIPaBUIbHOE U JefcTBus. OTBETax U HaBOJAIUX
TBOPYECKOE [TpaBunbHOE MPAKTHUYECKUX BOIIPOCOB
IIPUHATHE IPUHATHE NeUCTBUSAX.
peuieHui, peLICHU. Jomyckaer
Oe3ynpeuHas I'pamoTHas HETOYHOCTb B
oTpaboTka orpaboTka NPUHATHH
peleHuii 3ajaHuid. | perieHui no peLeHuii o
VYMmenue nenatb 3aJJaHUSM. 3aJaHHSIM.

BBIBOJIbI.

7.3 TunoBble KOHTPOJIbHBIE 32JaHUS MU UHbIE MATEPUAJIbI, HEOOX0UMbIeE /Il OLleHKH 3HAHMIA,
yMeHHii, HABLIKOB W (MJIM) ONMBITA JeSITeIbHOCTH, XapPaKTEePHU3YIOIHUX 3Tanbl (OPMHUPOBAHHS
KOMIIeTeHIN

Texymuii KOHTPOJIb YCIIEBACMOCTH OCYIIECTBISETCS HAa MPAKTUYCCKUX M J1a0OPATOPHBIX
3aHATUSX: B BUJIE ONPOCA TEOPETHUECKOTr0 MaTeprana U YMEHHs IPUMEHSTh €ro K PEeleHUI0 3a1a4 y
AOCKH, B BHAC MNPOBCPKU JOMAIITHUX 3aﬂaHHﬁ, B BHJAC TCCTHPOBAHUA II0 OTACIBHBIM TEMaM,
MPOBEJICHUEM KOHTPOJIBHBIX PA0OT MO pa3ienaM IUCHUIUTHHBL. KOHTpoIbHbBIE paboThI IPOBOSTCS Ha
MPAKTUYCCKUX 3aHATUAX IO KOHTPOJIEM MpCrioaaBaTelis. BapI/IaHTI)I pa60T BBIIAIOTCA KaXIOMY
CTYICHTY HHAUBHUIyanbHO. [IpH ycOBUM 3aIIUTHI CTYJIEHTOM BBINOJTHEHHBIX J1a00paTOPHBIX paboT U
YIOBJIETBOPUTENILHOTO HANUCaHUs KOHTPOJIbHOM paboThl CTYIAEHT JOMyCKaeTcs K cjaade
3aueTa/sK3aMeHa.

[TpomexxyTOUHBIN KOHTPOJIb OCYIIECTBIISETCS Ha 3a4eTe/IK3aMEHE B BUEC MMCHbMEHHOTO OTBETA
Ha TEOPETHUYECKHE BOIMPOCHI U PELICHUS MPAKTHUYECKOTo 3a/laHusl OWieTa U MOCieayromeid yCTHON
Oecebl C PEeroIaBaTeeM.

7.3.1 llpumepnas tematuxka PI'P
He mpenycmotpensl

7.3.2 llpumepHasi TemaTuka u cogep:xxkanne KP
1 cemectp ODPO

3agaua 1.IIpsamonuHeliHOe IBMKEHHE TOYKH 3aJaHO ypaBHeHMeM x=-2+3t —0,5t>. Hanmcats
YpaBHEHHE 3aBHUCHMOCTH CKOPOCTH U YCKOPEHHS! TOUYKH OT BPEMEHH, HaWTH KOOPJIMWHATYy M CKOPOCTh
TOYKH uepe3 2 ¢ MOocie Hayalla ABUKECHHUS.

3amaua 2. Teno Maccoii 3 KT majaeT B BO3AyXe ¢ yckopenueM 8 m/c?. HaifTu cumy conmpoTuBiIeHus
BO3/yXa.

3agaua 3. Koneco ¢ BHemHUM paanycoM R u BHyTpeHHHM paauycoM r = R/2 katutcs 0e3
CKOJIbJKEHUS 110 TOPU3OHTAJIbHOW MOBEPXHOCTH. ONpenennuTs, BO CKOJIBKO pa3 KMHETUYECKas YHEPrHs
MOCTYNATENbHOTO IBU)KEHUS 00JIbIlIe KUHETUYECKON SHEPTHH BpallaTeIbHOTO TBUKEHUSI.

3agaya 4. MarepuanbHas TOYKa Maccoi m = 5 r coBeplIaeT rapMOHHUYECKHE KOJeOaHUs ¢
gactoroit v = 0,5 I'n. AMmuintyna kone6anuii A =3 cm. OnpeaenuTs: 1) ckopoCTh TOUKH B MOMEHT
BpEMEHH, Korja cMemeHue x = 1,5 cM; 2) MakCUManbHyI0 CUIy  Fmax, IEHCTBYIOIIYIO Ha TOUYKY; 3)
MIOJTHYIO YHEPTHUIO KOJICOTIOMICHCS TOUKH.

3amauya 5.boek cBaiiHoro Mmojota maccoit 500 kr magaet Ha cBato Maccoid 100 kr co ckopocThio 4
M/c. OnpenenuTe KHHETHYECKYIO SHEPTHIO, MIEPELIe Y0 BO BHYTPEHHIOIO SHEPTHIO CUCTEMBI.



3apaua 6. Uepe3 00K, YKpEIUICHHBIH Ha TOPU3OHTAIBHOW OCH, MEPEKWHYTa HHUTh, K KOHIIAM
KOTOpo# mpukperuieHsl Tpy3bl m; = 300 T 1 my = 200 r. Macca 61oka m, = 300 r. Brok cumrarh
OJIHOPOJHBIM JUCKOM. HaliTu TMHEHOE YCKOpEHUE IPY30B.

2cemectp ODPO

3amaya 1. J[Ba ToueuHbIx anekTpuueckux 3apsaaa qi= 1HKn u qp= -2 uKi Haxonarcs B Bo3ayxe Ha
paccrosauu d= 10 cM apyr ot npyra. OnpeaenuTh HanpsHKEHHOCTD OIS, CO3aBaeMOTr0 3TUMH 3apsiiaMu
B TOUKEA, yIAJICHHOU OT 3apsija (i Ha pacCTOSTHUE 1 =9 CM U OT 3apsifa o Har2= 7 CM.

3amaua 2. OnpeneinTh YCKOPSIOIIYIO Pa3HOCTh MOTEHIMaNoOB U, KOTOPYIO JOJDKEH MPOUTH B
3JIEKTPHYECKOM TIOJIe 3IEKTPOH, 06IaaroNumii ckopocThio  vi= 10 M/c, uTo6BI ero ckopocTh BO3poca
B 2 paza.

3agauya 3. barapero u3 aByx KoHaeHcaTopoB eMKocThio C1= 400 nd u Co= 500 n®
COCIMHHWIIA TIOCJIEIOBATEIbHO M BKJIIOUWIM B ceTh ¢ HampspkeHuem Uj;= 220 B. Ilorom Oatapero
OTKJIFOUMJIM OT CETH, KOHJIEHCATOPhl Pa3beAUHUIN U COEIMHUIIN MapaJljIelIbHO O0KJIaiKaMH, UMEIOLIUMU
oJHOMMEeHHbIE 3apsiabl. Kakum Oyner HanpsbkeHre Ha 3aKUMax MoJydeHHOU Oatapeun?

3anaua 4. 3apsa q=11K1 B BO31yxe U3 TOUKH, HAXOSIIEICS Ha PACCTOSHUM 1= 1 M OT OECKOHEYHO
JUIMHHOM pPaBHOMEPHO 3apsyKEHHOM HUTH, MEPEMECTHIIM B TOYKY Ha paccTtossHuu 1o = 10 cM oT Hee.
Onpenenutb paboTy, COBEPIIAEMYIO MPOTUB CUJI IOJIS, €CIIM JIMHEWHas IUIOTHOCTh 3apsja HUTUT = |
MkKi/m. Kakas pabota coBepiaercs Ha nociaeanux 10 cm nytu?

3apaua 5. Ilpu BHemHem compotuBieHun R; = 8§ Owm cumia toka B uenu 1 = 0,8 A, npu
conpotuBieHud Ry = 15 Om cuna Toka B uenu [ = 0,5 A. OnpeaenuTs cuily TOKa KOPOTKOTO 3aMbIKaHUS
ncrounuka JJIC.

4 cemectp ODO; 4- 5 tpumectp 30O

3agaua 1. Ha nudpakimoHHYIO pemieTKy HOPMAIbHO TaJaeT MOHOXPOMATHYECKHil cBeT. B
CHEKTpE, MOJYYECHHOM C MOMOIMIbIO 3TOM JU(PPAKIIMOHHON pElIeTKHU, HEKOTOpasl CIeKTpajbHas JTUHUS
HaboaeTcs B epBoM nopsake nof yraoM @ = 11° . Onpenenuts HauBbICIIMI HOPSANOK CIEKTPa, B
KOTOPOM MOXET HaOJII0AaThCs AT TUHUS.

3anaua 2. [Iy4ok ecTecTBEHHOTO CBETa MaJaeT Ha CTEKJIO C MoKa3aTesaeM npejgomiieHus n = 1,73.
OnpenenuTts, MpU KaKOM YIJIe MPEJOMIIEHUs OTPaKEHHBIH OT CTEKJa My4OK CBeTa OYAET MOJIHOCTBIO
MOJIIPU30BaH.

3apaua 3. J[Ba nonsipuzaTopa pacnoyioKEHbI TaK, YTO YIOJ MEXKIY UX IIOCKOCTMHU MPONYCKaHUS
cocrapiseT @ = 60° . OnpenenuTh, BO CKOIBKO pa3 yMEHbIIAETC HHTEHCUBHOCTD Iy €CTeCTBEHHOTO cBeTa
P IPOXOXKACHUHU uepe3 00a nossipuzaTopa. KoagdunueHT noriouieHus cBeta B Kaxa0M MOIspU3aTope
k =0,05.

3agaua 4. [nactunka kBapua ToamuHol di = 1 MM, Belpe3aHHas NEPHEHAUKYIIPHO ONTHYECKON
OCH KpHCTaJlla, MMOBOPAYMUBAET IIOCKOCTH IMOJISIPU3ALMA MOHOXPOMATHYECKOIO CBETA OINpPENEICHHON
JUIMHBI BOJIHBI Ha YroJj ¢1= 20°. Onpenenure: 1) xakoBa N0KHA ObITh TommuHa d> KBapleBOi
TUTACTUHKH, TOMEIIEHHOW MEeXAy ABYMs MapajUleNbHBIMH HUKOJSMHU, YTOOBI CBET OBLT IMOJHOCTHIO
noranieH; 2) kakoi anuHsl 1 TpyOKy ¢ pacTBopoM caxapa MaccoBoil koHueHTpanueii C = 0,4 xr/n Hazno
MIOMECTUTh MEXIY HHUKOJSIMHU ISl MOJIydeHus: Toro ke 3ddexra? Y aenbHOe BpalleHue [a] pactBopa
caxapa pasHo 0,665 rpan/(M.kr.m>).

3apaua 5. B pesynbrare adpdexra Komnrona Gpoton npu coynapeHnuu ¢ 3JI€KTPOHOM ObLIT paccesiH
Ha yroa 0 = 90°. Dueprus paccestHHOro (oTOHA &2 = 0,4 M»sB. Onpenenure suepruto GpoToHa
€1 J0 paccesHusl.

3agavya 6. Onpenenute JIMHY BOJHBI ()OTOHA, UMITYJIBC KOTOPOTO PaBEH MMITYJILCY 3JIEKTPOHA,
MPOLIEANIETO pa3HOCTh NoTeHnuanoB U = 9,8 B.

3apaua 7. Vcnonws3ys Teopuro bopa ays aroma Bomoposa, onpeaenure: 1) paguyc Ommxaien k
Apy OpOUTHI (IIEepBHIii OOPOBCKUIA paguyc); 2) CKOPOCTh ABMKEHUS JIEKTPOHA 110 3TOM opouTe.

3apauya 8. Omnpenenuth dSHepruio (OTOHA, COOTBETCTBYIOIIETO BTOPOM JIMHUM B TIEPBOU
uHbpakpacHoit cepun (cepun [lamena) atoma Bogoposa.

3amaya 9. Onpenennure 4acToTy CBETa, U3JIy4a€MOI0 aTOMOM BOAOPOA, IPU MEPEXO0/IE JICKTPOHA
Ha YPOBEHH C TJIABHBIM KBAHTOBBIM YHCIIOM N = 2, €CIIA PaInyC OpOUTHI AIEKTPOHA H3MEHIIICS B 9 pas.



3amauya 10. Onpenenurte IIMHBI BOJIH 1€ Bpoiis o-4acTUIlbl U MPOTOHA, TPOIIEAIINAX
OJIMHAKOBYIO YCKOPAIOIIYIO pa3HOCTh noteHuuanoB U=1 kB.

3anaua 11. [Ipumep 1. Yactuna Haxoautcs B 06CKOHEUHO TITyOOKOM, OJTHOMEPHOM,
MPSIMOYTOJIBHOM MOTEHLUATBHOM sitiuke. Halitu otHomenue paznoctu AE, n+1 coceqaux
SHEPreTUYECKUX YPOBHEW 3HEPruH YaCTULIBI TP n= 2.

3agaya 12. Beruucnure TOMMIMHY CIOS MTOJIOBUHHOTO OCJIA0JICHUS X1/2 TIApaIeIbHOTO MydYKa y —
W3TydeHHs IS BOJbI, €CIU JTHHEHHBIH kodddunuent ocnabnenus p = 0,047 cv™'.

3agaua 13. PajMoakTHBHBINA M30TON paiusi ;3 Ra NpeTepIEBacT YeThIPE O - pacnana u asa - -

pacniaga. OnpenenauTs AJiE KOHEUHOTO sjipa: 1) 3apsiioBoe unciio Z; 2) MaccoBoe 4uciio A.

7.3.3 Bonipochl 1J1s1 KOJUIOKBHYMOB
He npenycMmoTtpensl

7.3.4 3ajanus 1J1s1 TECTUPOBAHMS

IIpumepHoe conep:KkaHue TECTOB:

1 cemectp OPO
1. Teno ABMKETCS € MOCTOSIHHOM O BEJIMYUHE CKOPOCTHIO [0 TPAEKTOPUHU, N300paKEHHON HAa PUCYHKE.
CpaBHUTB BEJIMUYUHBI [IOJIHOTO YCKOPEHHUs TeNa B Toukax A u B.

b
s B

2. Ha Huxe npuBeeHHBIX pUCYHKaX (1-4) 1aHO U3MEHEHUE MPOEKLIUU CKOPOCTH Tesa Vx OT BpEMEHU
Vi

JI1s KaxI0ro cirydast yKaskute, Kakoit u3 pucyHkoB (1° - 47), 1aeT COOTBETCTBYIOIIYIO 3aBHCUMOCTh OT
BPEMEHH MPOEKINHU cuibl Fx, AeMCTBYIOMIEN Ha TEIO.


http://exir.ru/other/chertov/metodichka/618.htm
http://exir.ru/other/chertov/metodichka/618.htm
http://exir.ru/other/chertov/metodichka/631.htm
http://exir.ru/other/chertov/metodichka/631.htm
http://exir.ru/other/chertov/metodichka/631.htm
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3. TeHHUCHBIH MsY JIETEN C UMITYJILCOM J); (MaciuTab v HanmpaBJIeHUs yKa3aHbl HA pUCyHKe). Tennucuct

IPOU3BEII 10 Ms1y pe3kuil yuap ¢ cpenueii cuinoi 80 H.. M3MeHuBLINiiCS UMITYJIbC MsYa cTan J),.
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Kakoe Bpems nericTBoBajia Ha Msi4 cuia?

4. JIBa MaJ€eHbKMX MAaCCUBHBIX IIApHKa 3aKPETUICHBI Ha KOHI[aX HEBECOMOTO0 CTepkHsI NIUHBI d. CTep>KeHb
MOXET BpalaThCid B TOPU3OHTAJIBHON IUIOCKOCTH BOKPYT BEPTHUKAJIBHOM OCH, NPOXOJAIIEH 4Yepes
cepenuny cTepkHsa. CTepKeHb paCKPYTUIIU 10 YIJIOBOU CKOpocTH ®1. [Toa neficTBueM TpeHUsl CTepKEeHb
OCTAHOBWJICS, IIPU ATOM BBIIEIHIOCH TEIIO Q1.
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HaiiTu Beigenstomneecs Npu OCTAaHOBKE Tejla TEIUIO, €CIIU CTEP>KEHb OBl pacKpy4eH 10 YIJIOBOM
CKOPOCTH 2=31.

5. Ha pucynke npuBeeHbl KpuBble PYHKINN pacripeeseHusl MOJIEKYJ HACaTIbHOr0 ra3a o CKOpocTsIM
(pactipenenenne MakcBesuia) JUIst IBYX pa3iIMYHBIX ra30B, KOTOPbIE HAXOAATCS PU OJJUHAKOBOM
TEeMIIepaType.

dN
f(v)=—-
3nech Ndv _ noms Moekyn, CKOpPOCTH KOTOPEIX 3aK/TFOUEHE! B HHTEpBANe CKOPOCTEl OT V 10
v+dv B pacuere Ha €JMHUILY STOIO HHTEpBAJIa.

AN

W
CpaBauTte MoJsipHbIe Macchl ( M1 1 M ) ra30B | IJIONIAIN IO KPUBBIMHU
6. Ha pucynke nzo6paxen mukn Kapao B koopaunarax (P,V).




Ha xakoM 3Tare mpoucxouT:
e H3O0TEPMHYECKOE pacHIMpEeHHe (CKaTHe) rasa
o aauabaThyuecKoe pacuIMpeHue (CxxaTue) rasa
o yBenu4eHHUE (YMEHBIICHUE) TEMIIEpaTyphl ra3a
[ YBCJINYCHHUC / YMCHBIICHUC SHTPOIMNH CUCTCMBI
e yBeluveHUe (YMEHBIIICHNE) BHYTPSHHEH SHEPTUU ra3a
e aauabaThyuecKkoe HarpeBaHue (OXJIAXIACHHUE) raza
e MpOIECC, B KOTOPOM SHTPOIIUS TIOCTOSTHHA

7. Ha nuarpamme (P,V) nzo6paskeH IUKINYECKUAN IpOIIecc.
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1 2 3 vV
Kak mensiercs remneparypa Ha pa3JInyHbIX y4acTKax?
8. OgHoaTOMHOMY HJI€aIBHOMY Ta3y B pe3ylibTaTe H300apuvecKoro mpolecca moABEACHO KOINYECTBO
ternoTel AQ. Kakast 707151 TerI0Thl PacXOayeTCs:
e HA yBEJIMYCHHE BHYTPEHHEH YHEPIHUHU raza AaU
40
« Ha paboTy, coBepiaemyio razom 44

40

3 cemectp OPO, 2 Tpumectp 300
1. Ilone co3maHo paBHOMEPHO 3apsKEHHOM cepruecKoil MOBEPXHOCTBHIO C 3apsioM —(. YKaXHUTe
HampaBJIeHUE BEKTOPA IPaJiieHTa MMOTEHIMAaa B TOUKE A.

1

3

2. Konzencarop, 3al10JIHEHHBIN AUJIEKTPUKOM C AUIEKTPUUECKOU MPOHUIIAEMOCTBIO €, UMEET SHEPTHUIO
W. HaiiTu sHepruto 3JeKTpUYECKOro MoJjisi KOHAEHCATOpa Mociie YAaleHUsl U3 HEro AMAIIEKTpUKa MpHU
YCIIOBUH, YTO KOHJIEHCATOP:

¢ OTCOEAMHEH OT UCTOYHHUKA TOKA

o IPUCOEIMHEH K UCTOYHHUKY TOKA
3. Ha pucyHke mnpencraBieHa 3aBUCHUMOCTb CHJIbI TOKAa, MPOTEKAIOMIETO Ye€pe3 Yy4yacTOK IeNHu, OT
HanpsbkeHus. Halitu paboty Toka 3a 10 MunyT npu Hanpspkenun 30 B.
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4. Ha pucyHke naHa cxema 3JIeKTpUUYECKOM LIeTH, BKIIoYaronas JiBa uaeaibHbix uctounuka ¢ 9JC €1 u
€2 ¥ TpH pe3ucTopa ¢ conpoTuniaeHussMu Ri, R> u R3. HampaBieHus TOKOB B BETBSX MOKa3aHbI CTPEIKAMHU.

Hanpasnenue 00xoja KOHTypa — MO YacOBOHM CTpenke. 3amucarh ypaBHEHHUS MO BTOPOMY IPaBUILY
Kupxroga a1 pa3iauyHbIX KOHTYPOB.
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5. Ha pucynke n3o0paxeH MpoBOJHUK Maccoil m, MOJBEIICHHbII Ha IPOBOISAIINX HUTSX, Yepe3 KOTOPbIe
noaBseneH Tok I. [IpoBoiHMK MOMEIIEH B MArHUTHOE MOJIE C MATHUTHOM MHAYKLKEN B.
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VkaxuTe, MpU KaKUX HAMPaBICHUSX TOKAa M BEKTOpAa MArHUTHOW MHAYKIMM CUJIa HaTSOHKEHHUS HUTEH
MOJKET OBITh paBHA HYJIIO.

6. I/IOHI)I, HMCIOIUEC OJMHAKOBBIC CKOPOCTHU, HO PA3HBIC YACIBHBIC 3apsaAbl, BJICTAIOT B OJHOPOAHOC
MarHMTHOE Iojie. 1x TPACKTOPUHU IPUBCACHBI HA PUCYHKC.
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Kakoit TPACKTOPUU COOTBCTCTBYCT BCJIMYHNHA HaKOOJIBIIIETO (HaI/IMCHLIJJGTO) YACIBHOTO 3apsaia

7. Ha pucyHke mokazaHa 3aBUCUMOCTh CHJIBI TOKA OT BPEMEHH B DJICKTPUUECKOM EMU C HHAYKTUBHOCTHIO
ImIH.
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Haiitn monyns cpeqnero 3HaueHus D/JC caMOMHAYKIMU [UIs1 pa3IU4HbIX BPEMEHHBIX MHTEPBAJIOB.

8. KonTyp mnomazasio S = 0,1M? pacronoskeH MepleHANKYIIPHO K JUHUAM MArHUTHOH HHIYKIIHH,
KOTOpas M3MeHseTcss o 3akoHy B = (2 + 10t?)[1102 Tn. Hanucats 3akon usmenenust moayns DJIC
MHIYKIIMH, BOZHUKAIOIIEH B KOHTYpE.

9. Haiitn monHyr0 sHepruto kojebanuit (B MJIk) mpy>KMHHOTO MassTHHUKA, €CJIH KOJICOAHUS MMPOUCXOIAT:
nox aeiicreuem cuisl F ¢ ammintynoit A:

F=0 5x H; A=4cm

F=0 10x H; A=2cm

F=0 20x H; A=5cMm

10. Ha pucyHke mpejacTaBieHa 3aBUCUIMOCTh aMILUTHTY/IbI KOJIEOAHUW Ipy3a Ha MPYKUHKE C )KECTKOCTHIO
k=10H/M OT 4acTOThI BHEILIHEH CHUIIBL.
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Haiitu:

e Maccy KoJieOroIerocs rpysa

¢ MaKCHUMAaJIbHYIO SHEPTHIO B 9TOH CHCTEME
11. HaiiuTe a) CKOpOCTh pacpoCTpaHEHUs BOJIHBI B M/c; 0) JUIMHY BOJIHBL; 1) MEPHOJ KojeOaHH, eciiu
YpaBHEHHE IJIOCKON CUHYCOUJAIbHOM BOJIHBI, pacrpocTpaHstouieiics Br1onb ocu OX, uMeeT BUJ:

¢= 0,01sin(103t — 2x)
& =0,01sin(100¢t —5x)
&=0,2sin(3,14¢ — 62,8x)

12.Ha pucynkax MPEACTABICHHl MTHOBEHHBIE (POTOrpaduu  AIEKTPUUYECKON  COCTaBJISIONIEH
3JIEKTPOMArHUTHOM BOJIHBI, IEPEXOAIIEH U3 cpenbl 1 B cpeny 2 neprneHIuKyIsipHoO TpaHulie pa3aena AB.
A \
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Haiitu nyist o6oux cimydaen:
e CKOpOCTb cBeTa B cpefe 1, ecnu cpena 2 - BakyyM (puc.1)
e CKOpPOCTB CBETa B cpefie 2, ecnu cpena 1 - Bakyym (puc.2)
« OTHOILIEHHUE CKOPOCTHU CBETA B Cpesie 2 K ero CKopocTH B cpene 1
e OTHOCHUTENBHBIN MOKa3aTeIb MPEIOMIICHHUS ITHX cpea ni2 (n21 )

2 cemectp ODO



1. CBer majaer Ha TOHKYIO IUIEHKY C IOKa3aTeleM IpeloOMJIEHUS n, OOJBIIMM, Ye€M I0Ka3arelslb
IIPEIOMJIEHUS OKPY>KAIOILEN CpeIbl

UeMy paBHA pa3HOCTb X0/1a JIy4el Ha BBIXOJE U3 TOHKOM IIJICHKHU?

2. CBeT OT HEKOTOPOTrO MCTOYHHMKA IMPEACTABISAET CO00M JBE MIOCKHME MOHOXPOMATHYECKHE BOJIHBI C
JUIMHAMU A1 ¥ A2 . Y BKCIIEpUMEHTaTOpa uMeeTcs JiBe NU(paKkMOHHbIC PEUIETKH, TOCTOSIHHBIEC U YHCIIO
miesnei KoTopbix cooTBeTcTBEHHO di , N1 1 d2, N». [Ipr HOpManbHOM mMageHnn CBeTa Ha AUPPAKIUOHHYIO
pemietky 1, momydeHo u300pakeHHE I MakcMMyma m, mokasanHoe Ha puc.l. Ilocie Toro, kak
T(QPaKIUOHHYIO PEUIETKY | MOMEHSIN Ha pemeTKy 2, n300paKeHne MaKCHMyMa M CTaJI0 TaKUM, KaK
MOKAa3aHOo Ha pHC.2.
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CpaBHHTE MOCTOSHHBIE PELIETOK U UX YUCIIO LIEEH.

3. [Ipu majgenun cBeTa U3 BO3/yXa Ha IUAJIEKTPUK MO yriioM bproctepa oTpakeHHBIN JTyd CTAaHOBHUTCS
MOJIHOCTBIO TMOJSPU30BaHHBIM. OIMpefenuTh MOKa3aTellb MPEIOMIICHUSI AUAJEKTPUKA, €CIH Yroi
Bprocrepa pasen:

30° (60°, 45°).

4. Ha pucyHke Ioka3aHa KpUBasi 3aBUCUMOCTH CIEKTPAJIbHON INIOTHOCTU SHEPTETUYECKOW CBETUMOCTHU
abcoMoTHO yepHoro Tena ot AnuHbl BoaHbl npu T=10000K. Ilpu kaxoil TemmepaType IJIMHA BOJHBI,
COOTBETCTBYIOIIAasi MAKCUMYMY U3JTy4eHHsI aOCOIIOTHO YepHOro Tena Oynet paBHa 580 HM?

rd L0000K

e

250 A HM

5. Ha pucyHke mokaszaHbl HallpaBJIeHHS Majaromero (oToHa, paccesHHOro (JOTOHA U 3JEKTPOHA OTJAun
(e). Yronm paccesnus 90°. Ecnmu uMITynbChI 3JIEKTpOHA OTHAYUd M pacCesTHHOro (OTOHA paBHBI
coorBercTBeHHO 3 (MhB.c)m’ u 1,5 (MdB.c/M), To HampaBieHue ABMKEHHS DJIEKTPOHA OTAAYH



COCTAaBJISIET C HANpaBJICHUEM Majatoiero GgoroHa yrou [ (B rpamycax), paBHBIH ...

6. Ha pucynke npejcraBieHa AuarpaMma SHEpPreTHYeCKiX ypOBHEH aroma.

¥ ¥ ¥

1 2 3 4 5

E;

VYkaxure, KaKOMY IEPEX0Ay COOTBETCTBYET:
e moruomeHue GoToHa ¢ HAUOOMBIIEH JUTMHOMN BOTHBI
e rmoromeHue (OToHa C HAMMEHbIIEH TTMHON BOJIHBI
e wHcmyckanue GoToHa C HaUOOMBIIEH JUTMHON BOJTHBI
e HcIycKaHue GOoTOHA C HAMMEHBIIIEH JUITMHON BOJIHBI
e Hcmyckanue GoToHa C MAKCUMAILHOM SHEprueit
e ucHyckaHue (OTOHA C MUHUMAIBHOU SHEPTHEH
7. HaiiTu oTHOLIEHKE IUIMH BOJIH J1e bpoiyist mpOTOHA U O -4aCTULIBI JJISl CIIy4YaeB:
e TMPOTOH M 0O -4aCTHUIA JABUTAIOTCS C OJUHAKOBBIMU CKOPOCTSIMU
¢  CKOpOCTb MPOTOHA B 2 pa3a 0ombIie (MEHBIIIE) CKOPOCTH O ~4aCTHUIIBI
e TMPOTOH M 0O -4ACTUIA YCKOPEHBI OJMHAKOBON Pa3HOCTHIO MOTECHIINATIOB
8. Bricokas MOHOXPOMATUYHOCTH JIA3€PHOTO W3Iy4eHUs OOYCIOBIE€HA OTHOCUTENBHO OONBIIUM
BpEMEHEM JKM3HH DJIEKTPOHOB B MeTacTabmiIbHOM cocTosHuu [J[1[] "¢ . YuuTeIBas, 4TO MOCTOSHHAS

h=6,6-10"%58¢

[Tnanka , OLIEHUTh HIMPHHY METAacTaOMIbHOTO YpoBHS (B 3B).

9. BonHoBass (hyHKIIMS YacTUIBI B MPSIMOYTOJBHOW OJHOMEPHOW MOTEHIIMAIBHON siME ¢ OECKOHEUHO
w(x)= Asin N7

BBICOKMMH CT€HKaMH ITUPUHOM | nMeeT BU: [
KakoBa BeposITHOCTh TOTO, YTO YACTHUIA MOXKET OBITH OOHAPYKEHA:

« B IIeBOH (IIpaBoii) MOJOBUHE MOTEHIIMATHEHOU MBI

o BoOOmactux>1...

o BoOOmactux<lI..

« BoOOmactu 0< x <l...

10 Kak u3MeHSIOTCS CIIENYIOIME XapaKTEPUCTUKK sapa (paccMoTpeTsh o - pacnan; B - pacmag u B -
pacnan):

« 3apsJIOBOE U MAacCOBOE YHCa sipa

e TOPSAIKOBBIM HOMED DIIEMEHTA



¢ UHCJIO HYKJIOHOB B fJIpe
o 3apsn sapa
¢ YHCJIO IPOTOHOB U HEUTPOHOB B Spe

11. Ilpu B — pacnane UMEIOT MECTO PEAKIIHH. ..

12
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YyacTHUKaMH OJJHOBPEMEHHO CUJIBHOTO U 3JIEKTPOMATHUTHOI'O B3aUMOICUCTBUS SBIISIOTCS ...
e KBapKu

e DIIEKTPOHBI

e TPOTOHBI

e  HEUTPUHO

7.3.5 Bonipocsl 1J1s1 3a4€TOB M IK3aMeHa Mo Jucuuninne «Pu3nka
1 cemectp (3x3amen) OPO

dusnueckue OCHOBBI MeXaHUKU; MonekynsapHas (puszuka
1. Tlpenmer mexanuku. Pa3nensl MEXaHUKH CTaTUKA, KWNHEMATUKA, JUHAMUKa. MexaHnyeckoe
JBM)KEHUE U €r0 OTHOCHTENBbHOCTh. CucteMa otcuera. MaTepuaibHasi TOUKa U CIIOCOOBI 3a/1aHUS €€
ITOJIOKEHUS.
2. CrocoObl onMcaHus IBHKEHUs MaTepraibHON Touku. KnHemaTtndyeckoe ypaBHEHUE TBUKEHUS.
Tpaexropus.
3. Bekrtop nepemenienus. CKOpoCTb U YCKOPEHHE MaTEPUAIbHOW TOUKH.
4. YckopeHHe HOpMalIbHOE, TAHTEHI[MAIBHOE U MOJIHOE. EAMHUIIBI yCKOpEHMUSL.
5. JIBWykeHue MaTepualbHON TOYKU IO OKPYKHOCTU. CBSA3b MEXy TUHEHHBIMU U YTJIOBBIMU
XapaKTEPUCTUKAMH JIBUKCHHUSL.
6. HMuepumanpHble cucTeMsl orcyeTa. PopmMyaupoBKa rnepBoro 3akoHa HeroToHa.
7. TloctynaTenbHOE M BpalaTeIbHOE JBUKEHHUE TBEPAOrO Tela U UX XapaKTEPUCTUKH.
8. TlpeobpazoBanus ["anmunes. MexaHu4eckuil MPUHIMIT OTHOCUTENBbHOCTH [anues. I'paHuiist
MIPUMEHUMOCTH KJIACCUYECKON MEXaHUKH.
9. Tloctynarsl cnenuaibHON TeopuH oTHOCHTENbHOCTHU. [IpeobpazoBanus Jlopenua.
10. OTHOCHUTEIBHOCTH JAJIMH U MPOMEKYTKOB BpeMeHU. VIHTepBan MexXay ABYMsI COOBITUSMHU.
11. Cuna xak Mepa MexaHM4ECKOro AecTBus. Buael cun B Mexanuke. [IpuHiun HezaBucumMocTu
JIEUCTBUS CHIIL.
12.  HWueptHble cBolicTBa MaTepuu. Macca. Imnynbsc marepuanbHoi ToUku. OCHOBHOH 3aKOH
JTUHAMHKU MaTepuanbHoi Touku (BTopoii 3akon HeloToHa).
13.  Tpernii 3akoH Herorona. CucreMa maTepuanbHbIX ToUeK. LIeHTp Macc ¥ 3aKOH €ro IBUKEHUS.
14. 3aKoH M3MEHEHUs UMITYJIbCa MEXAHUYECKOW CHCTEMBI MaTEPUAIbHBIX TOYEK.
15. JIBm>KeHHE Tesa NEPEMEHHOM MacChl.
16. Dueprus Kak Mepa pa3IudHbIX (OPM JIBIKCHUS MaTepUU. DHEPTHUs TOTCHIIMAIBHAS 1
KMHETUYECKasl.
17. Pabora kak Mepa u3MepeHus sHeprun. PaboTa mocTossHHON M IEpEeMEHHOM CUITbl. MOIITHOCTD.
18. I'paBuTanIMOHHOE B3aUMOJEHCTBUE. 3aKOH BCEMHUPHOTO TsAroteHust Herotona. HanpsixenHOCTh
Y TIOTEHIMAJ TPABUTALIMOHHOIO MOJIS.



19. BpamarensHoe ABMXKEHUE aOCOTIOTHO TBEPAOTO Teja. MOMEHT cuiibl. MOMEHT UMITYJIbCa.
3aKOH U3MEHEHHUSI MOMEHTa UMITYJIbCA.

20. MOMEHT MHEPIUH MEXAHUYECKOW CUCTEMbBI OTHOCUTEIBLHO HEMOABMKHOM ocH. [Ipumepsl
pacyeTa MOMEHTa UHEPIIUH.

21. OcHOBHOM 3aKOH JUHAMMKH BPAILIATEILHOTO JABHKEHUS TBEPOTO TeJa BOKPYT HEMOIBUKHOM
OCH.

22. 3aKoH COXpaHECHHS UMITyJIbca. AGCOIIOTHO HEYIIPYTUi ynap.

23.3aKOH COXpaHEHHS] MEXAaHUUECKOU SHEeprun. AOCOIIOTHO YIIPYTUi yaap.

24. 3aKOH COXpaHEHHS MOMEHTA UMITYJIbCa.

25. TapmoHM4Yeckue KojaeOanus. Y paBHEHHE rapMOHUYECKUX KoyieOaHuii. AMIUIMTYAa U (aza
koJiebanuit. CKOpOCTh M YCKOPEHUE TIPU TAPMOHUYECKUX KOJICOAHUSIX.

26. BeiHy)aeHHbIe KoieOaHUs. Y paBHCHHE BBIHYKICHHBIX KojeOanuii. AMIuMTya u ¢asza
BBIHY)KJICHHBIX KosieOanuii. Pesonanc.

27. W3o00paxkeHue KojiebaHUH C TOMOIIBIO Bpamaroerocs Bekropa. CiokeHrne oJMHaKOBO
HaIpaBJIEHHBIX KOJICOaHUH.

28. Kunernueckas. [loTeHInanbHas 1 ojHasi HEPTUsS rapMOHUYECKUX KOJIeOaHuH.

29. 3aryxarwomue KoneOaHus. AMILUIUTY/Aa. YaCTOTa U MEPUOJI 3aTyXaroLuX KojaeOaHuH.
Jlorapudmuueckuit AEKpeMeHT 3aTyXaHUsl.

30. CnoxeHue B3aMMHO MEPIEHIUKYJISAPHBIX KOJI€OaHUH C pa3IMuHbIMU 3HAUYEHUSIMU Pa3HOCTH
HavyanbHBIX (a3. TpaekTopust KoIeOIoIEeiiCs TOUKU CKIaAbIBaeMbIX Konebanuii. @urypsl Jluccaxy.
31. Maremarnyeckuit MassTHUK. COOCTBEHHAs 4acTOTA U NEPHUOJ MaTEMaTHUYECKOI0 MasiTHUKA.
32. @wusuyeckuit mastHuk. [IpuBenennas mmna. CoOCTBEHHAs 4acTOTa U MEPUO KOJIeOaHHUs.
33. TIIpeamet mosnekymsapHoOU ¢pu3uku. TepMoguHaMUKU U cTatndeckoi Gpu3uku. CTaTUIeCcKu U
TEPMOJUHAMHUYECKHI METOIbI HccenoBanus. TepMonHaMuieckie cucTeMbl. TepMoinHaMUYecKue
rapameTpbl U POLIECCHI .

34. AtomHas u MonekyispHas Mmacca. Monb 1 uncio ABoraapo. MossipHast macca.

35. WneanpHbli Ta3. YpaBHEHUE COCTOSHUS U/ICATTLHOTO Ta3a.

36. WpneanwHbli ra3. M3onpouecchl naeanbHbIX ra30B. 3akoHbl boins-Mapuortra. I'eii-JIroccaka.
Mapis. 'papuueckoe n300pakxeHne N30IPOLIECCOB.

37. OCHOBHOE€ ypaBHEHUE MOJIEKYJIAPHO-KUHETUUECKOU Teopun. CpeHss KBaipaTHUHAast
CKOPOCTb.

38. Craruueckas ¢usuka. Pacnpenenenne MakcBenia MolieKyl ra3a mo ckopoctsaMm. CpenHss
apudmernueckas, cpeHss KBaapaTuyHas U HanboJjee BeposiTHasi CKOPOCTH.

39. bapomerpuueckas popmyna. 3akoH bonabiMaHa s pactipeieNieHns YacTUIl BO BHEIITHEM
MOTEHIIUATHLHOM IIOJIE.

40. TemuoBoe nBU)eHUE MOeKyn. CpenHsis ATMHA CBOOOIHOTO Mpodera MOJIeKy, CpeTHEE BpeMs
cBOOOTHOTO TIpodera

41. Yucno creneneit cBo060 61 MoneKynbl. [locTynarenpHbie, BpalaTelbHble U KojeOaTenbHbIe
CTETEeHU CBOOO/IbI. 3aKOH PAaBHOMEPHOI'O paclpeiesieHusl SHEPTHH 110 CTETEHSIM CBOOOBI.

42. BHYTpeHHss YHEPTUs UJ€aNbHOTO Ta3a.

43. Knaccuueckas TeOpHs TEINIOEMKOCTH UI€ANbHBIX Ta30B. 3akoH J[romonra-IITu.

44. BHyTpeHHss dHeprus cucteMbl. PaboTa u TermioTa, Kak criocoObl 0OMeHa SHEPTUEH MEX Ty
MaKpOCKOITMYECKUMHU CUCTEMAMHU.

45. TlepBoe Hauano TEPMOAMHAMUKH, €T0 (POPMYIUPOBKA U aHATTUTHYECKOE BhIpakeHue. Pabora
Y TEIJIOTa KaK Mepa U3MEPEHHUS SHEPTHH.

46. DnemeHTapHas paboTa pacimupeHus razoB. PaboTa pacmmpenus mpu KOHEUHOM U3MEHEHHH
o0beMa u ee rpaduaeckoe n300paxeHue.

47. TemnoeMKOCTb BelllecTBa. Y IeJIbHAs U MOJISIPHAS TETNIOEMKOCTH. TermIoeMKoCTh pu
MTOCTOSTHHOM O00BEME M TIPH IMMOCTOSTHHOM JIaBJIeHHH. CBSA3b ATUX TEINTIOEMKOCTEH.

48. IlpumeHeHHE NEPBOro 3aKOHA TEPMOJAMHAMUKHU K U30IPOLIECCaM UeaTbHBIX Ta30B.

49. AnuabGaTHBIN ¥ TOJUTPOITHBIN MPOIIECC UICATBHBIX T'a30B.

50. OGpatumble 1 HeoOpaTUMBbIE Mporecchl. [IpuMepsl HeOOpaTHMBIX MPOIIECCOB.

51. Kpyrosslie mpomeccsl. [Ipsmoit u o6patabiii ukiibl KapHo. TermoBeie nBurarenu u
XOJIOAWJIbHBIE MAIITUHBI.



52. Brtopoe Hauago TepMOAMHAMUKH U €T0 pa3InuHbIe POPMYIHUPOBKH.

53. IlpuBeneHHOE KOJUYECTBO TEIUIOTHI U TEPMOJIUHAMHYECKOE OMPEACIICHUE SHTPOIIHH.
Boruncnenue sHTponuu npu HeoOpaTUMbIX U 00paTUMBIX MPOLIEccax.

54. TepmonuHamuyeckas auarpamMma T-  u ee npuMeneHue. Teopema KapHo 11t 00paTUMBIX U
HeoOpaTUMBIX MPOLIECCOB.

55. Crarudeckoe UCTOJIKOBAaHUE BTOPOro Hayasla TepMoaAuHaMuku. @opmyia bosblimMana.
O6bsacHenne pu3NYECKOi Mpupoabl HEOOPATUMOTO MpoIiecca.

56. BszaumojeiicTBHE MOJIEKYI UJI€aIbHOTO Ta3a. YpaBHeHue Ban-nep Baanbca.

57. Kuakoe v TBEPAOE COCTOSHUE BEIIECTBA.

2 cemectp (3auet) ODPO

DNEKTPUYECTBO, MAarHETU3M, 3JIEKTPOMArHUTHBIE KOJIEOAHUs U BOJIHBI

1. Dnekrpoctatuka. ToOYeUHBIN SJIEKTPUYECKUM 3apsii. JMCKPETHOCTh 3JIEKTPUYECKOro 3apsja.
3akon Kynona.

2. Omnektpuueckoe nosie. HanpspkeHHOCTH 3iekTpocraTudeckoro nosst. I[IpuHnun cynepnosunuu
AIIEKTpOCTaTUYECKUX Mosied. [{upKynasaius BeKTopa HAaNpPsDKEHHOCTH — AJIEKTPOCTATUYECKOTO IOJIS.
Teopema Octporpanckoro-l'aycca uist 31€KTpOCTaTUYECKOTO MOJIS B BAKyyMe.

3. IloreHuuan >3Ja€KTPOCTATUYECKOrO IMOJIA. ODKBUIOTEHLHUAIbHbIE MOBEPXHOCTH. CBS3b MEXKAY
HaNpsHKEHHOCTBIO U MOTeHLnanoM. PaboTa aiekTpocTaTHuecKoro noJisi py epeMelieHuy 3apsa.
4. DIJEeKTpOCTATUYECKOE I0JIE€ B AUDIEKTPUKAX. DIEKTPUUECKUM JUMOIb. THUIIBI TUAIEKTPUKOB.

5. ITlomsapuzoBaHHOCTH AMAIEKTPUKOB. Teopema OcTporpaackoro-l'aycea ajis 3J1eKTpOCTaTUYECKOTO
10JIsL B cpefie. DIeKTpuueckoe cMmelleHne. HanpsskeHHOCTh Mo B UAJIeKTpuKe. JlusnekTpudeckast
IIPOHULIAEMOCTD CPEJIBI.
6. IIpoBOAHMKM B 3JIEKTPOCTATUYECKOM TI0Jie. SIBJI€HHE 3JIEKTPOCTAaTUYECKOW MHIYKIIUH.
PaBHOBecue 3aps110B Ha IPOBOJIHUKE.
7. DnexTpuueckas eMKOCTb yeIUHEHHOTo MpoBoAHNUKA. KoHIeHcaTOpbl. DHEPrusi CUCTEMBI 3aps0B,
YEIMHEHHOT0 MPOBOJIHUKA, KOHIEHCATOpa. DHEPTHUS DJIEKTPOCTATUYECKOTO MOJIS.

8. DrexTpuyecKuil TOK, Cuja U IIIOTHOCTh ToKa. 3akoH Oma. ConpoTUBIIEHHE TPOBOJHUKOB.
9. Pabora u mouHocTh ToKa. 3akoH Jxoyns-JIeHna.

10. CropoHHue Ccuibl. OJNEKTPOABIDKYIAs cuila W HamnpsokeHue. Mcrounuku Toka. IlpaBuio
Kupxrocga nis pazserBienHbix neneil. Koadduuuent noneznoro neiicTBus HCTOUHUKA TOKA.

11. MaruuTHOE 10J1€, €r0 XapaKTEPUCTUKU B BaKyyMe. JIMHUM MarHUTHOW MHTyKIIWH.

12. 3akon Ammepa. OpueHTHpYIOLIee IEHCTBUE MArHUTHOTO TOJS HAa 3aMKHYTBIA IPOBOASILNN
KOHTYp. MarHuTHbI MOMEHT IIJIOCKOTO 3aMKHYTOTO KOHTYpa.

13. MarauTHO€E 10JI€ TIOCTOSIHHOTO 3JIEKTPUYECKOr0 TOKa B BakyyMe. 3akoH buo-Casapa-Jlamaca.
Pacuetr MarHUTHOTO 10JI IPSMOJIMHENHOTO TPOBOAHMKA C TOKOM. MarHuTHOE 1oJjie KpyroBoro BUTKa
C TOKOM.

14. 3axon buo-Caapa-Jlamiaca. MarauTHast HTHIYKIAS TOJISI IBUKYILETOCA 3apsia.

15. 3aKOoH IOJIHOTO TOKA JJI1 MarHUTHOTO 1oJIsl B Bakyyme. Teopema Octporpajckoro-I'aycca
JUIS MarHUTHOTO TOJisl B BakyyMe. PaGoTa mepemeleHuss MpOBOJHHKA C TOKOM B IMOCTOSHHOM
MarHMTHOM IIOJIE.

16. JIBrKeHNE 3apsyKEHHBIX YaCTHUIl B AJIEKTPUYECKOM U MarHUTHOM Mossax. Cuina JlopeHna.
17. MarsuTHbIe U OpOUTAIbHBIE MOMEHTHI DJIEKTPOHOB U aToMoB. [Ipenieccus Jlapmopa. [{ua-
Y ITapaMarHeTHKNA B MArHUTHOM nojie. HaMarHn4eHHoCTh.

18. 3aKOH IOJIHOTO TOKA JUIsl MarHUTHOIO MOJs B BemnlecTBe. HamnpsykeHHOCTh MarHUTHOTO
rosisi. MarHuTHas MPOHUIIAEMOCTh CPEBL.

19. deppoMarHeTUKH U UX CBOMCTBAa. MarHUTHBIN rucrepesuc. [Ipupona peppomaruerusma.
20. SBnenne snekTpomarHuTHOM MHAYKOMHU. OnbiTel Papanes. 3akon Papanes. [Ipasuio
Jlennia. OCHOBHOW 3aKOH 3JIEKTPOMArHUTHOW MHAYKLIHH.

21. SIBnenne caMOMHAYKIMHU. VMHIYKTUBHOCTH 3aMKHYTOI'O MPOBOJAIIETO KOHTYypa. 3aKOH
M3MEHEHUs CUJIbI TOKA B LIETIH IIPU Pa3MbIKAHUM U 3aMbIKaHUH.

22. DHeprusi MarHuTHOTO 1oJs1. PaboTa 1Mo co3mannio MarHUTHOTO TOTOKa. MarHuTHOE T0J1e

BHYTPH JUIMHHOI'O COJICHOU/IA.



23. OcHoBBI TeOpuM MakcBeIlia i 3JIEKTpOMarHuTHoro nosist. [loaHas cucteMa ypaBHEHUM
Makcgeiia.

24. DJIEKTpOMarHuTHhIe BOJIHBL. Da3oBasi CKOPOCTb. DHEPrus SJICKTPOMArHUTHBIX BOJIH.
BGKTOp IIJIOTHOCTHU IMOTOKA SHCPTHUU BHCKTpOMaFHPITHOfI BOJIHBI.

3 cemectp (3x3amen) OPO
Ontuka. KBantoBas, aroMHasi, sepHas pusuka

1. DnexkrpomarHuTHbIC BOJHBL. [1Ikana a5eKkTpoMarHuTHEIX BOJIH. [IpuOamkeHuss reOMEeTpUIECKOMH,
BOJIHOBOW M KBAHTOBOM ONTHKH.

2. OrpaxeHHE U NpPEJIOMIIEHHE CBETOBBIX BOJH Ha IpaHMIE pa3jiena JBYX AMIIEKTPHUECKUX CpeNl.
[Tokazarens npeaoMieHus cpeabl. SIBIeHNE [TOJIHOTO BHYTPEHHETO OTPAXKEHUSI.

3. Hutepdepenuus ceera. KorepeHTHOCT 1 MOHOXPOMATHYHOCTh CBETOBBIX BOJIH. CII0)KEHUE CBETOBBIX
BOJIH. Y CJIOBUE YCUJICHUS U OCJIa0JIEHUS CBETA.

A A

Mertonsl HabmoaeHus uatepdepeniun ceera. 3epkana Openens. Meton FOura. Kosisia HeroToHa.
Hurepdepennuus B ToHkux mieHkax. [Ipumenenue untepdepeHimu ceera.

Hudpakaus ceera. [puniun ['oitrenca-dpenens. Meton 300 OpeHens.

Hudpaxuus Openenst Ha KPyrOBOM OTBEPCTUU H JIHICKE.

Hudpaxius Opaynrodepa Ha OAHOMN IIETH.

Hudpakmuss  Dpaynrodepa Ha  TUGPaKIUOHHON  perierke. Paspemmaromas  CrocoOHOCTh

mudpakuonHoi pemerku. Kpurepuii Penes.

10. Iudpakius Ha mpocTpaHcTBeHHOU pemeTke. opmyna Bynsda-bperra.

11. BzaumoneiictBue cBeta ¢ BeuiecTtBoM. llornomenue ceera.

12. B3aumopelicTBre cBeTa ¢ BelecTBoM. PaccesHue cBera.

13. lucnepcust cBeta. DnekTpoHHas Teopusi qucnepcu. HopmanbHas u aHoOMallbHAs TUCTIEPCHUS.

14. EcTecTBEeHHBIN U TOJISIpU30BaHHBIA cBeT. [lomsipusanus cBeTa MpU OTPAXKEHUU U TPEIOMIICHUU Ha
TPAHUIIE IBYX JAUDIICKTPUKOB.

15. SIBnenue nBoitHoro aydyenpenomienus. [Ipuzma Hukons. Jluxpousm.

16. EcTtecTBeHHbIN 1 MOJspU30BaHHBIA cBET. llonspuszaTopbl. AHaIM3 MOJSPU30BAHHOIO CBETA. 3aKOH
Mamroca.

17. BpanieHue miocKoCTy MOJSIpU3alyy B KPUCTAJUIaX U ONTHYECKU aKTUBHBIX PACTBOpaX.

18

19.

20.
21.
22.
23.

24.
25.

26.
27.

28.
29.
30.
31.
32.

33

34.

. TenmoBoe nznmyuenue. PaBHOBECHOCTh. XapaKTEPUCTUKU TEIUIOBOTO U3IIy4eHUs. AOCOIIOTHO YEpHOE
TENO.

3akon Kupxroda ans TemioBoro u3iIydeHHs. YHuUBepcalbHble (QyHKUMM Kupxroga. Coekrp
TEIUIOBOTO U3Ty4YECHHUS.

3axonbl Ctedana-bonpiiMana u cMenienre Buna /it TENoBoOro n3iny4eHus..

®opmynel Penes-/IxuHca 1 3akoHbI U3nyueHust Buna. YiabrpaduosneroBas karactpoda.

KBanToBas runoresa [Tnanka. ®opmyinel [1nanka qist yauepcansHoit dyakunu Kupxroda.

Bunst potosnexkrpuueckoro s dexra. 3akoHbl BHEIIHEro GoTorddexTa. YpaBHeHue DHHIITEIHA 1
BHelHero goro3ddexra. [Ipumenenue.

®otoHbl. Macca u ummnyisc. JlaBieHue cBeTa.

Opdext Komnrona u ero snemeHtapHas Teopus. EAMHCTBO KOPIMYCKYISPHBIX M BOJHOBBIX
JIEKTPOMArHUTHOTO U3TyYEHUSI.

3aKOHOMEPHOCTH B aTOMHBIX criekTpax. Monenu atoma Tomcona, Pesepdopra.

Teopus bopa ni1st BOIOpo10IOAOOHBIX CUCTEM. DKCIEPUMEHTAIBHOE MOATBEPKICHNUE MOCTYIATOB
Bbopa.

KopnyckynsspHO-BOIHOBas JBOMCTBEHHOCTh YacTUI] BellecTBa. [ 'unoresa ne bpoins.

CooTtHomieHne HeomnpeaeneHnocTel [ eizenoepra.

VYpasuenue lllpenunrepa.

[Tpumenenue ypapHeHus Llpeaunrepa 1uist ABMOKSHHUS CBOOOTHOM YaCTHIIBI.

ITpumenenne ypaBHenus lllpennnrepa as 4acTULbl B IOTEHIIUAIBHOM SILIHUKE.

. ATOM BOZOpOZAA U BOJOPOJOINOI00HAs CUCTEMA B KBAHTOBOM MEXaHUKE.

ITpocTpancTBeHHOE KBaHTOBaHME. CrinH anekTpoHa. [Tpunuun [aynu.



35. OcHOBBI (PU3HKU JTA3EPOB.

36. KBanToBas cratuctuka ®epmu-/lupaxa.

37. TermoBble CBOMCTBA TBEPABIX TeJ. KBaHTOBAs TEOPHUS TEMJIOEMKOCTH MO DUHILITEHHY.

38. TeroBble cBOKCTBA TBEPAbIX Te. KBaHTOBast Teopus TeroeMkocty 1o Jlebaro. @OHOHBI.

39. KBaHnToBas Teopus 3JIEKTPOINPOBOIHOCTA METAIIIOB.

40. 3oHHas Teopusi TBEPABIX Teil. BiMsHUE 3JIEKTPUYECKMX W MAarHUTHBIX TMOJIEM HA SHEPreTHUYECKUE
YPOBHU CBOOOJIHOTO aToMa.

41. 3onHas Teopust TBepAbIX Ted. [IpubnmkeHne CUIbHON CBSI3H.

42. 3anoyiHeHUE JHEPreTUYECKUX 30H JJIEKTpoHaMH. JlemeHue Ten Ha H30JSATOPhl, NPOBOJHUKH U
MOJIYTIPOBOTHUKH.

43. KoHTaKT MeTasuia ¢ NOJIyINpPOBOAHUKOM. KOHTAKT 3JIEKTPOHHOIO M IBIPOYHOTO MOJIYIIPOBOAHHUKOB.

44. CTtpoeHue U BaKHEHIIIME CBOMCTBA siiep.

45. Dueprus cBs3u saep. Hedekr maccel.

46. SInepHble CHIIBI M1 KX OCOOCHHOCTH.

47. PaioaKkTUBHOCTb. 3aKOH PaJiMOAaKTUBHOIO pacnaia. XapakTepUCTUKU PalMOaKTUBHOTO pacmaja.

48. Ansa-pacnan.

49. bera-pacna.

50. I'amma-u3nyyenue. Bo3nelicTBre Ha BEIIECTBO.

51. SAnepusbie peakuuu. Knaccupuxauus. [Ipumenenue.

52. Tepmosnepubie peakuuu. Knaccudukamus. [Ipumenenue.

53. OO0u1ue cBOMCTBA 3JIEMEHTAPHBIX YaCTHULI.

7.4 MeToanuecKue MaTepuaJbl, onpeaeisiioime nNpouexypbl OleHUBAHUS 3HAHU, YMEHUIA,
HABBIKOB M (MJIM) ONBITA JeSITEJbHOCTH, XaPAKTEPU3YOIIUX 3TANbI GOPMUPOBAHNS
KOMIIeTeHIINH

Jlns mpoBepku XoJla M KadyecTBa YCBOEHHUS yd4eOHOro MaTepuasia, CTUMYJIMPOBAHHUS ydeOHOMU
paboThl 0Oy4arOUIMX M COBEPIICHCTBOBAHHUS METOJMKHU IPENoJaBaHUsl PEKOMEHIYeTCsl MPOBOAUTH
TEKYIIMH KOHTPOJIb Ha BCEX BUIAaX YUEOHBIX 3aHATUN TyTeM BHIOOPOYHOIO WIIM (PPOHTATIBHOTO OIpOCa.

Ha nmpakTtuyeckux M J1abOpaTOPHBIX 3aHATUSAX PEKOMEHIYETCsl PUMEHATh pa3indHble (OpMBbI U
METOJIbl KOHTPOJISL: YCTHBIM ONpOC, (POHTAIbHBI KOHTPOJIb KaK TEOPETHUECKUX 3HAHUM IyTeM
NpoBe/IeHUs] coOeceIoBaHM, Tak 1 YMEHUH U HABBIKOB IyTeM HAOJIIOJICHUS 32 BBIIIOJHEHUEM 3aJaHui
CaMOCTOSITENIbHOM pabOTHI.

Texkymuii M NPOMEXKYTOYHBIH KOHTPOJIb IO H3Yy4aeMOM JUCLHUIUIMHE OCYIIECTBISAETCS
IpenojaBaTe/iMi  COINIACHO KadeapalbHOW CHUCTEME PEUTHHIOBOW OLIEHKM KauecTBa OCBOEHUS
JUCLUIUINHEL.

VYeruoiit onpoc (YO) mo3BOJISIET OLIGHUTHh 3HAHHUS U KPYro3op CTyACHTa, YMEHHUE JIOTHYECKH
MOCTPOUTH OTBET, BJIICHUE MOHOJIOIMUYECKON peUblo U MHbIE KOMMYHUKAaTHUBHBIE HaBbIKU. YO obnanaet
OOJBIIMMHA  BO3MOXKHOCTSIMM ~ BOCIIMTATEIILHOTO  BO3ACHMCTBMSI  MpemojaBaTess, T.K. IpuU
HEMOCPEJCTBEHHOM KOHTAKTe CO3/al0TCs YCIOBHUS JUIsL €ro He(hOpMaJbHOTO OOIIEHUS CO CTYIEHTOM.
Bocnurarensnas ¢ynkuus YO umeer psa BaKHBIX acleKTOB: HPABCTBEHHBIN, JUCHUTUIMHUPYIOIINUN
(cucTemaruzanus Marepuaiga IMpH OTBETE), MTUAAKTUYECKHH (JIydllee 3allOMMHAaHUE MaTepuana Mpu
MHTEJJIEKTYaJbHOM KOHIIEHTpAluH), SMOIMOHANBHBIA U Ap. OOyuvaromas ¢yHkius YO cocTouT B
BBISIBJICHUH J€TaJIE, KOTOPBIE IO KAKMM-TO IPUUYMHAM OKa3aJIMCh HEJOCTATOYHO OCMBICIEHHBIMHU B X0J1€
Y4eOHBIX 3aHSITHH M TPH MOArOTOBKE K 3auéry. YO oOnamaeT Takke MOTHUBHpYIOMEH (yHKIHEH:
MPaBUIIBLHO OPTaHU30BaHHOE cOOeceI0BaHNEe, MOKET CTUMYJIMPOBATh YUEOHYIO IEATEIbHOCTD CTY/ICHTA,
€ro yJacTue B Hay4HOU padore.

KoHTposb 3HaHUI OCYIIECTBIAETCS MO CIEAYIOIIUM HallPaBICHUAM.
BxoHOM KOHTPOJIb 3HAHUM CTYJEHTA

BxomHO# KOHTPOJL 3HAHUH CTY/ICHTA OCYIIECTBISETCS IO IporpaMMe Kypea oorreit pusuku.
Ilenb KOHTPOJIS: BBISIBUTH HanOoJiee cliado MOATOTOBICHHBIX CTYIEHTOB.




Pexomenpammu: CcTyaeHTaM BBIAATh TEMBI, KOTOpPbIE HEOOXOIMMO WM mpopaboTaTh AJis
JANbHENIIET0 YCIEUHOTO U3YyYEHUS JUCIUTIITUHBL.

Texymuil KOHTPOJIb 3HAHUN CTYICHTA

Texymuii KOHTPOJb 3HAHUM CTYIOEHTa OCYIIECTBISAETCS IO BOIPOCAM, COCTaBJICHHBIM
IIPENOAABATEIIEM I10 IIPOIIEIINM TEMaM.

Llenb KOHTPOJIA: NIPOBEPKA YCBOCHUS PACCMOTPEHHBIX TEM CTyldeHTOM. [Ipu Tekymem koHTpoie
YCIIEBaEMOCTH AKLIEHT JEJaeTCs Ha YCTAHOBJICHHHM MOAPOOHOW, peasbHONH KapTHHBI CTYACHYECKHX
JTOCTHKEHUH U YCIEITHOCTH YCBOEGHUSI UMM y4eOHO porpaMmbl Ha JAHHBIM MOMEHT BPEMEHH.

IIpoMexyTouHas arrecTanusi OCYIIECTBISETCS B KOHIIE CEMeCTpa W 3aBeplIacT H3ydeHUe
mucuuiuirHa. [1o00HbI KOHTPOJIb TOMOTAET OLEHUTH 00Jiee KPYITHbIE COBOKYITHOCTH 3HAHUH U yMEHUH,
B HEKOTOPBIX CIy4asx - Jaxke (OPMHUPOBAHUE ONPEEICHHBIX TPOPECCUOHATBHBIX KOMIIETEHIIHH.

IIpy ceccuOHHOM K€ NMPOMEKYTOYHOM MOHUTOPHMHIE AKLEHT JEJIaeTCs Ha IMOABEIACHUU UTOIOB
paloThI CTYIGHTA B CEMECTPE U ONPEIEICHHBIX aIMUHUCTPATUBHBIX BbIBOJIAX U3 3TOr0. IIpn 3TOM 3HaHUA
U YMEHHUS CTYyJIEHTa HE 0053aTelbHO IOABEPratoTCsl KOHTPOJIIO 3aHOBO; MPOMEXYTOUYHAsl aTTecTalus
MOJKET ITPOBOJIUTHCS 110 pe3ybTaTaM TEKYIIEro KOHTPOJIS (9K3aMEH «aBTOMATOM).

3auer:

3anmava npemnoaBaTelis Ha 3a4eTe 3aKIIF0YaeTCs B TOM, YTOOBI BHUMATEIIBHO 3aCTyIIaTh CTYCHTA,
MPOKOHTPOJIMPOBATH PEIICHUE MPAKTUYCCKUX 3aJaHHi, MPEJIOCTABUTh €My BO3MOXKHOCTH TOJHOCTHIO
W3JIOKUTh OTBET. 3aciylivBasi OTBET W AHAIU3HUPYS METOJbI PEIICHWN TPAKTHYSCKHUX 3aJaHHM,
MPEIoIaBaTelb MOCTOSHHO OLEHMBAET HACKOJIBKO TOJHO, CUCTEMHO W OCMBICIICHHO OCYILECTBISETCS
OTBET, peIIacTCs MPaAKTUICCKOE 3aJaHuE.

Bo BpeMsi ucmbITaHUsI TPOMEXYTOYHOM aTTECTAllMM CTYIEHTHI MOTYT IOJIb30BaThCsS PabOYUMU
porpaMMaMi Y4eOHBIX TUCIUIUIMH, a TAKKE CIPABOYHUKAMH U ITPOYMMH UCTOYHUKAMHU HH(DOpMAILIHH,
NepeYeHb KOTOPhIX YCTAHABIUBACTCS MPEIOIaBATEIICM.

Hcnonp30BaHne MaTepUalioOB, HE MPEIYCMOTPEHHBIX YKa3aHHBIM TEPEYHEM, a TAKXKe IMOTBITKA
OOIIeHHs ¢ APYTMMHU CTYJEHTaMH WU MHBIMU JIULIAMH, B TOM YHCIE C MPUMEHEHHEM DJIEKTPOHHBIX
CPEICTB CBSI3M, HECAHKIMOHMPOBAHHBIC TIPEIOJIaBaTEIeM IEepPEeMEIeHUEe 10 ayJUTOPUU U T.I. HE
paszpelraercs U SBISIOTCS OCHOBAaHHUEM IS YAAJeHUs CTYEHTa U3 ayAUTOPHH.

B Tex cmydasx, Korma OTBETHI Ha BOMPOCHI HIIM MPAKTUICCKUE JICHCTBHS OBUIM HEIOCTATOTHO
MIOJIHBIMH WJIM JIOTYIIEHBI OMUOKH, MpernoiaBareib MOociie OTBETOB CTYJCHTOM Ha BCE BOIPOCHI 3a/1a€T
JIOTIOJTHATEIBHBIE BOIPOCHI C IEJIbI0 YTOYHEHHUS YpPOBHS OCBOSHUS JucIUIUMHEL CojmepikaHue
WHIUBUAYAIBHBIX BOMPOCOB HE JOJDKHO BBIXOAMTH 3a paMKu pabodeil mporpammbl. Ecmu cTyneHT
3aTpyqHSETCS Cpa3y OTBETHTHh Ha JOMOJHHUTEIBHBIA BOIMPOC, OH JOJDKCH CIHPOCUTH pa3perieHus
MPEIOCTaBUTh €My BpeMs Ha MOJATOTOBKY U MOCTE MOATOTOBKY OTBEUAET HA HETO.

JK3aMeH: OK3aMeH I03BOJISIET OLICHUTh 3HAHUS CTYAEHTAa B OCHOBHOM IIO TEOPETHYECKUM U
MIPAKTHUYECKUM BOIIpOCaM IMPOCIYIIAHHOTO Kypca. DK3aMEH MOXKET MNPOBOIAUTHCA IO BCEM YACTIM
IUCUUIUIAHBL. [Ipu 5TOM JOKHBI OBITH YYTEHBI PEe3yJIbTaThl PEUTHHIOBOM OLEHKH KAaueCTBa OCBOEHUS
JUCLUTIINHBL.

Llesib KOHTpOJISA: MPOBEpKa YCHENIHOT'O BBHIMOJIHEHUS CTYACHTOM IPaKTHUYECKUX paboT, YyCBOEHUS
MaTepuasa JEeKIIMOHHBIX, Ta00PATOPHBIX U MPAKTHUECKUX 3aHATHH.

IlepeueHb PEKOMEHIYEMBIX OLICHOYHBIX CPEACTB I TEKYLLErO KOHTPOJIA YCIIEBAEMOCTH M

MIPOMEXYTOUHOM aTTeCTalllH - Ay JUTOPHBIE KOHTPOJIbHbBIE PAOOTHI.

8. Oco0eHHOCTH OpraHu3amuM OO0yYeHHUA Uil JIMI C OrPAHMYEHHBIMH BO3MOKHOCTSIMH
310POBbSI H MHBAJINI0B
[Ipu ©HEoOxommMocTH pabouas mporpaMma IUCHHUIUIMHBI MOXET OBITh aJanTUpOBaHaA s
obecrniedeHrss 00pa30BATENBLHOTO MPOIECCa WHBAIUIOB W JIUI C OTPAHUYECHHBIMH BO3MOXXHOCTSIMU
3JI0pOBbS, B TOM YHUCIIE Ul TUCTAHIIMOHHOTO 00y4yeHus. /st aToro Tpedyercs 3asBlieHUE CTyACHTa (€ero
3aKOHHOTO MPEJICTABUTENIA) U 3aKII0YEHUE TICUX0JI0Tr0-MeANKO-neaarornuecko komuccuu (IIMIIK).
B cnyyae HeoOxonuMocTH, 0OydaroUMCsl M3 YHCia JIUI C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0pOBBS (IO 3asBICHUIO 00YYAIOIIETOCs) a JJIsi HHBAJUIOB TAK)XE€ B COOTBETCTBUU C MHIUBUIYaTbHON



OporpaMMoil peadnmiInuTanuy WHBAIHIA, MOTYT IIPEUIaraThCsl CIEMYIONIHE BAapHAHTBHI BOCIIPHATHS
yueOHOI HH(OPMAITH ¢ YIETOM MX MHIUBUAYAIBHBIX MICUXO(PU3NIECKUX OCOOCHHOCTEH, B TOM YHUCIIE C
NPUMEHEHHEM 3JIEKTPOHHOTO 00yYEeHHUS U AUCTAHIIMOHHBIX TEXHOJIOTHH:

- IS ML ¢ HAPYHICHUSMHU 3pEHHS: B MEYaTHOW (OpMe YBEIWYCHHBIM HIPHUPTOM; B (Gopme
AJICKTPOHHOTO JOKYMEHTa; B (popme ayamodaiina (mepeBos yuyeOHBIX MaTepuaioB B ayauodopmar); B
nedyaTHOH (opme Ha sa3blke bpaing; uWHIUBUAYaTdbHBIE KOHCYJIBTAlMM C  MPHUBICYCHUEM
TU(IIOCYPIOTIEPEBOTUNKA; HHINBHIYAILHBIC 3aJaHNS 1 KOHCY/IbTAIIH.

- JUISL UL C HApYIICHUSMHU ClIyXa: B medatHou (opme; B (opme 3IIEKTPOHHOTO TOKYMEHTA;
BU/ICOMATEPHAIIBI C CyOTHTPaMH; HHIUBHIyIbHBIC KOHCYJIBTALMH C IPUBICYEHHEM CYpAOTIEPEBOTIHKA;
WHIUBHUTyaJIbHBIC 3a/IJaHHUS U KOHCYJIBTALIUH.

- JUISL UL C HApyUICHUSMHU OIOPHO-IBUTATEIBHOTO ammapara: B rnedatHou (opme; B Qopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiina; HHIMBHIyaIbHbIC 3aJaHNs 1 KOHCY/IbTAIHH.



Pabouyto mporpamMmy mno npucuuminHe «®Pusnka» coctaBwil JoueHT kadenpsl Muadopmatnka u
nH(popManMoHHbIe TeXHOJOTUU Ps3aHckoro wmHCTHTYTa ((prummana) MOCKOBCKOTO MOJUTEXHUYECKOTO
YHUBEpPCHUTETA K. II. H., TO0IEHT A3u3saH NHapa ApTymoBHa

" " 2022 1.

I[TOAITNCDH

PaGouass mporpamma paccMoTpeHa M yTBepXkJAeHa Ha 3aceganuu kKadenpsl HMubopmaruka u
nH(pOpPMaLMOHHbIE TEXHONOTUU Ps3anckoro mHctutyTta (puinuana) MOCKOBCKOTO MOJMTEXHUYECKOTO
YHUBEPCUTETA.

"o 2022 . npoTokoa Ne
COI''TACOBAHO 3asenytomias kapeapoit Mudopmatuka
3aM. aumpekTopa MO Y4eOHOH W Hay4YHOH | MH(GOPMAIIMOHHBIE TEXHOJIOTUU
pabote T.A. AcaeBa
AM. I'pubkoB « _» 2022
«_» 2022

[IporpamMma yTBepKAeHa Ha 3acellaHUU YUYEHOro coBeTa PszaHckoro uHcTUTyTa ((uamana)
MOCKOBCKOTO MOJUTEXHUIECKOTO YHUBEPCUTETA

" 2022r. npotokos Ne

VYyeHslil cekpeTapb COBETa
K.(b.-M.H., JOLIEHT I'"1. MenpHux



