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Pabovas mporpamma mucrumuinHs! "Ou3nka” Mo HanpaBIeHHIO HOATOTOBKY (creruansHocTH) "MHpopManonHas
0€30IacHOCTh aBTOMAaTU3MPOBAHHBIX chcTeM" HampaBieHHOCTH (podmmo) cnenmammsanys N 4 "bezonacHocTsh crp. 4
aBTOMAaTH3UPOBAHHBIX CUCTEM KPUTHIECKH BaKHBIX 00bekToB" ®I'BOY BO «Yenl V»

1. IEJIX OCBOEHUSA JNCITUILIJIMHBI

Ilenb}o OCBOCHHA JUCHMILIMHBI «Du3uKay SBIAETCS (1)0pMI/Ip0BaHI/Ie Y CTYACHTOB €CTCCTBCHHOHAYYHOTO MHPOBO33PCHUA H
HpI/IO6p€TCHI/I€ CTyACHTaMH 3HaHMH 00 OCHOBHBIX (I)yHJ_'[aMeHTaJ'H)HI)IX 3aKOHax (I)I/IBI/IKI/I.

OCHOBHEBIC 3aJa4u JUCHUIUIMHBI: M3Y4YCHHUC CTYACHTAMU OCHOBHBIX MOHITUHA W 3aKOHOB (1)I/I3I/IKI/I, 3HAaKOMCTBO C OCHOBHBIMH
METOAaMHU UCCIICAOBAHMA, UCIIOJIB3YCMbIMU B (1)1/131/11(6; HU3YyUCHUC HpI/IJ'IO)I(CHI/Iﬁ (1)I/I3I/I‘ICCKI/IX 3aKOHOB B HpO(l)eCCI/IOHaJ'H)HI)IX 3ajJavdax.

PCSyJ'ILTaTLI O6y‘{eHI/I$I 10 JUCHUIIIMHE HAallpaBJICHbBI HA JOCTHXKCHUC NHAUKATOPOB:

OIIK-3.1. OGnamaer 3HaHUSAIMH OCHOBHBIX MAaTEMATHYECKUX IIOHIATHIA U METOOB.

OIIK-3.2. VMeeT NpaKTUYECKHH OIBIT HCIONB30BAHHS MATEMATHYECKUX METOJOB sl PElICHHs 3ajad MpodecCHOHATBHON
JeSITeNbHOCTH.

OIIK-4.1. O6ranaer 6a30BBIMU 3HAHHMSMH, HOTYICHHBIMHU B 00J1aCTH (DU3UKU U PAIMODICKTPOHHKH.

OIIK-4.2. JleMOHCTpHpYET YMEHHS AaHAIM3MPOBaTh (H3UYECKYIO CYIIHOCTh SBJICHHI M TPOIECCOB, JISKAIIMX B OCHOBE
(YHKIIMOHMPOBAHUS MUKPOIJIEKTPOHHOM TEXHUKU.

OIIK-4.2. Mmeer mnpakTHYeCKUH ONBIT TNPUMEHATh OCHOBHBIC (M3WYCCKHE 3aKOHBI M MOJCIHM JUIi pPCEIICHUS 3anad
npodeccHOHANBHOI e TEILHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Huxn (pazgen) OIMOIT: b1.0.11

2.1 TpeGoBaHus K NpeABAPHUTEILHON MOATOTOBKe 00y4al01erocs:

He npenycmotpeno.

2.2 JIlucuMniInHbI ¥ PAKTHKH, IS KOTOPBIX OCBOEHHE TAHHOW TMCHUTLUIMHBI (MOAYJIs1) HEO0OX0IUMO KaK NMpeIliecTBYoIIee:

BHCKTpOZII/IHaMI/IKa 1 pacipoCTpaHCHUEC BOJIH

duznueckas OJICKTPOHUKaA

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCIATIIMHBI
(MOJYJIST)

OIIK-3: Cnioco0eH ucnoJIb30BaTh MaTeMaTHIeCKHe METOAbI, Heo0XoauMble ISt peuieHus 3aaa4qd npotbeccnona.m;noﬁ
JACATECJIBbHOCTH

3HaTh:

Huns noctmkenns naankatopa OIMK-3.1: 3HaTh 0COOEHHOCTH OpraHU3aIMK €CTECTBEHHOHAYYHBIX UCCIICIOBAaHUI

YMmerhb:

Hns noctmwkennss unaumkatopa OIIK-3.2: Ymers 3¢ ¢exkTHBHO OpraHu3oBaTh pabOTy MO H3YYCHHIO ONPEACICHUI M 3aKOHOB
€CTECTBCHHBIX HAayK; 'PAMOTHO, [TOCJASJOBATEIBHO U JIOTHYHO O(GOPMHUTE PE3yNbTaThl PAOOTHI; MOJIB30BATHECS B NPO(ECCHOHATBHOIM
JESTEBHOCTH TEOPSTUYCCKIMU 3HAHHS U MPAKTHYCCKUMU HABBIKAMH, TOTYYCHHBIMH B PAMKaxX U3Y4CHHS (PU3UKH

Buagern:

Huns noctmkenus naankatopa OIMK-3.2: Bianers HaBbIkaMU caMOCTOSITEIBHON pabOThI C yueOHOW U HAYYHOH JTUTEPaTypoi

OIIK-4: Cnioco0eH aHAJIM3MPOBATH (PU3NYECKYIO CYIIIHOCTD SIBJIEHUI U MPOLIECCOB, JIesKAIUX B OCHOBE (YHKIIMOHUPOBAHUS
MHKPO03/1eKTPOHHOI TEXHUKH, IPUMEHSITH OCHOBHbIE (pu3nyecKue 3aKOHBI M MOJeJIH JJIsl pelieHus 3a1a4
npodeccHoHAILHOM 1eATeILHOCTH;

3HaTh:

Hns nocrmxenuss maaukatopa OITK-4.1: 3HaTh OCHOBHBIC IpaBuWja OQOPMIICHHS MaTepHajoB U PE3YJIbTaTOB J1a0OPATOPHBIX
HCCIEAO0BaHNiT; MpaBuiia ohopMIIeHHs TAOJIHL, CXeM, PUCYHKOB U YePTEKEH B HAYYHBIX OTYETaX; MPABUIIA U CIIOCOOBI BEIYHCIICHUS
MOTPENTHOCTEH TOMYYEHHBIX IAaHHBIX; O Pa3MEPHOCTAX (M3MUYECKUX BEIWYMH; 0a30BbIe TEOPETHYECKHWE 3HAHMS 1O (DH3HKE;
TEOPETUIECKUE OCHOBBI, OCHOBHBIE TTOHATHS, 3aKOHBI 1 MOJENH (DM3UKU; METOABI M CIIOCOOBI MOTYYEHHSI M OCBOCHHS MaTepuaa o
¢usuke; O (QHU3MYECKHX TMpOoIeccax, NMPOUCXOAAIIMX B OKPYKAIOIMIEM MHpPE M, B YaCTHOCTH, O (M3MUECKUX Npoleccax,
CONPOBOXKAAIOMINX MPO(ECCHOHATIBHYIO NEATENbHOCTh; METOABI TEOPETHYECKUX U IKCIIEPUMEHTANBHBIX HUCCIEHOBAHUHA B (DH3HKE;
CMBICJT OCHOBHBIX TEPMHUHOB U TMIOHATHH QU3UKH

YMmeTh:

Hns noctmwxkenns uHaukaropa OITK-4.2: YMeTh MoHMMAaTh, M3JIaraTh M KPUTHYECKH aHAJM3UPOBATh 0a30BYHO 0O0IIe()U3NICCKYIO
MH(OPMALINIO; TIOIB30BATHCSI OCHOBHBIMHU MOHSTHSMH, 3aKOHAMH W MOJETSIMH (DU3HUKH; TPOTHO3UPOBATH IOCTEACTBHUS (H3HIECKIX
MIPOLIECCOB MPOUCXOISIINX B MPO(PECCHOHANBEHON ASTETbHOCTH; aHAIN3UPOBATh OTyIeHHbIE SKCIIEPHMEHTATbHEIE TaHHBIS

Baagern:
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Jnst moctkenus naaukatopa OIIK-4.3: Bragers 6a30BEIMH TE€OPETHIECKUMHY 3HAHUSIMU W HaBBIKAMH JJAOOPATOPHBIX MCCIICIOBAHIN
B obyactH (pM3WKH; MUCHONIB30BAHMS NMOHATHIHOTO ammapara (U3UKH B IPO(ECCHOHANBHON AESTENIBHOCTH; HaBBIKOM I'PaMOTHOTO
TIpeICTaBICHNS PE3yIbTaTOB HCCIIEIOBAaHNHA U HaBBIKOM O(OPMIICHHS OTYETOB IO JIaAOOpaTOPHEIM paboTaM; METOTaMH 00pPadOTKU U
aHAJIN3a SKCIICPHIMEHTAIEHON M TEOPETHYECKON (DU3HMIECKOH HH(pOpMAaIH

B pe3syJabTare ocBOeHMs JMCHUIIIMHBI 00Y4aIOLIUICSA JOKEeH

3.1

3HaTh:

3.1.1

0COOCHHOCTH OopraHm3anyu €CTCCTBCHHOHAYYHbBIX I/ICCHCI[OB&HPIﬁ;

3.12

OCHOBHBIC ITpaBHJIa O(bOpMJ'IeHI/ISI MaTCpUaioB U pE3yJIbTaTOB Ha60paT0pHBIX HCCHC}IOBaHHfI; IpaBuiIa 0(1)OpMJ'IeHI/IFI
TaGJ’II/III, CXE€M, PUCYHKOB H qepTe)KeI‘/'I B HAY4YHBIX OTYCTaXx; IIpaBWiIa H CITIOCOOBI  BBIUMCIICHUS l'[Ol"peIHHOCTeﬁ
NOJYUYCHHBIX JaHHBIX; O PasMEpPHOCTAX (1)I/I3I/ILICCKI/IX BCJIIMYUH; 0a30BEIC TCOPCTUUCCKUC 3HAHUA II0 (l)I/ISI/IKe;
TCOPECTUUCCKNC OCHOBBI, OCHOBHBIC ITOHATHSA, 3aKOHBI 1 MO CIIN (l)I/I3I/IKI/I; MCETOAbI U CITOCOOBI TIOJTy4YCHUA U OCBOCHUA
Marepuajia 110 (l)I/ISI/IKe; o (bI/ISI/I‘IeCKI/IX nponeccax, MpOUCXOAAIINX B OKpYyXarlmeM MHUpE U, B YaCTHOCTHU, O
q)HSH‘{GCKI/IX nponeccax, COonpoBOXKAAIOIINUX HpO(i)eCCI/IOHaJ'IBHyIO ACATCIBHOCTb; METOAbI TCOPCTHUYCCKUX U
OKCITCPUMCHTAJIbHBIX HCCIICIOBAaHUM B (bI/ISI/IKe; CMBICJI OCHOBHBIX TCPMHWHOB U TTOHSITUI (1)I/I3I/IKI/I

3.2|YmeTh:
3.2.1|a¢b¢dexTrBHO OpraHM30BaTh pabOTy IO H3YYEHHIO ONpPENEJICHU W 3aKOHOB ECTECTBEHHBIX HAayK; I'PaMOTHO,
MOCJICIOBATEIBHO U JIOTHIHO O(QOPMHTH PE3yNbTaThl PabOThI; MOIB30BATHCS B MPO(ECCHOHATHHON JEATEITBHOCTH
TEOPETUYECKMMHU 3HAHUS U MPAKTHUSCKUMH HABBIKAMH, TOMYYCHHBIMH B paMKaX H3y4eHHS (U3UKH; TOHUMATh,
u3jlaraTh U KPUTHUYCCKH aHAIM3MPOBATh 0a30BYI0 OOIIEPHU3MYECKYI0 HHGPOPMAIMIO; TMOJIb30BATHCS OCHOBHBIMU
MOHATHSIMH, 3aKOHAMH U MOJACIAMH (DM3HMKH; MPOTHO3UPOBATH TMOCIEACTBHIS (PU3UICCKUX MPOIECCOB MPOUCXOIANIIX
B MPOGECCHOHANBHOM AATETbHOCTH; AaHATN3UPOBATH MONYICHHbBIC IKCITEPUMEHTANBHbBIC JaHHbIC
3.3|Baanern:
3.3.1|HaBbIKaMU caMOCTOSITENBEHOM PabOThI ¢ yueOHOM U Hay4HOU JIUTEpaTypoH;
3.3.2|0a30BbIMH  TEOPETUYECKUMH 3HAHHUSMH W HaBbIKAMH J1a0OPATOPHBIX HCCIENOBaHMH B o0Oiactd (U3UKY,
UCIIONb30BAHUS MOHATUMHOrO ammapara (u3uky B NPoecCHOHATBHOW IESTENbHOCTH; HAaBBIKOM TI'PaMOTHOTO
NPEICTABICHHUSI PE3YJIbTaTOB HCCIENOBAHMHA M HAaBBHIKOM OGOPMIIEHHS OTYETOB MO JabopaTOpHBIM paboTam;
MeToaMHi 00pabOTKH M aHAIIN3a KCIIEPUMEHTAIILHON M TEOPETUUECKON QPHU3HUecKoi HH(OpMaIiu
4. OFBEM JUCHUIIJIMHBI (MO YJIS)
O6Lwasn TpyooeMKOCTb 11 3ET
Yacos o yueOHOMY Tu1any: 396 Bunpl koHTpOINIS B cemecTpax:

B TOM YHUCJIC:

ayJIuTOpHbIE 3aHATHs: 216 9K3aMeHsl 1, 2, 3

camocTosiTenbHas padora: 108
YacoB Ha KOHTPOJb: 72

5. CTPYKTYPA U COJIEPKAHUE JUCOUILIMHBI (MOIY.JI)

Kon HaumeHoBaHnue pa3jiesioB U TeM /BU/L 3aHATHS/ Cemectp | Hacos Jluteparypa
3aHATUS [ Kvne

Pazngen 1. ®@uznyeckue ocHOBHI MexaHMKU. Mosekyiasipuas ¢usuka u
TepMOIUHAMHUKA

1.1 IIpeamer ¢usukn. Mexanuka u ee cTpyktypa. Moaenu B mexanuke. Cucrema 1 18 JIT.1JI1.3J11.4
orcyera. Tpaekropus, [UIMHA IIyTH, BEKTOp mnepememieHns. CKOpOCTb. JI1.5J12.6 JI12.7
Vckopenne. Kunematmka BpamatenbHoro ABmkeHus. [lepBeiid  3akoH JI2.12 J12.13J13.1
Herorona. Cuna. Mexanmueckue cuctembl. Macca. Ummynee. Bropoit 3akoH JI3.8
Herorona. [lpuanun HezaBucuMocTu JeicTBus cuil. Tperwnii 3akoH HeioToHa. 2132033 54 3526
3aKkOH COXpaHEHUs WMITylIbca. 3aKOH IBWXKEHHs IeHTpa Macc. Cuiasl B 27

MexaHuke. Pabora, sHeprus, MomHocTh. KuHeTHdeckas W MOTEHIHMAIbHAS
SHEPTHUsl MEXaHUIECKOW CHCTeMBl. 3aKOH coxpaHeHus sHepruu. CoymapeHust.
[HorennmansHoe none cui. [lone cun tarorenus. Kocmuueckue ckopoctu.
Mowment wnepmmu. Kunerndeckass »Heprus BpamieHus. MOMEHT CHIIBIL.
OcHOBHOE ypaBHEHHE JMHAMUKH BPAaIIaTeIbHOrO IBIKEHHS TBEPIAOTO Tewa.
MoMEHT mMIynbca M 3aKOH ero coxpaHeHus. CONOCTaBIE€HHE OCHOBHBIX
BEJIMYMH ¥ COOTHOLIEHHWH JUISl MOCTYNATEIBHOIO U BPALIATENIBHOTO JBHKECHHS
tena. [IpeobpasoBanms [ammmes. Ilocrymartsr OiftamTeitHa. [IpeobpazoBaHus
Jlopennia. OCHOBHBIE COOTHOIIEHUS PEISTHBHCTCKOM TUHAMUKH. /JIex/
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cTp. 6

1.2 Cratuctuyeckuf U TEpMOJUHAMMYECKUM  METOIbl  UCCIIEHOBAHUSL. 1 18 | JI1.1JI1.3 JI1.6J12.2
Tepmognnamuueckass cucrema. Temmeparypa. Monens uIeanbHOro rasa, JI2.12J13.5 JI3.10
OCHOBHBI€ 3aKOHbI MJI€AIbHOIO ra3a. Y paBHEHUE COCTOSIHUS UIE€aIbHOIO rasa. 0130233343536
OcHoBHoe ypaBHenue MKT wuneansHoro rasa. CpenHsisi KBaJpaTUuHas 37
CKOPOCTb MOJIEKYJ HAEAIBHOrO ra3za. 3akoH MakcBela O paclpeeneHUH
MOJIEKYJ HJ€albHOrO ra3a IO cKopocTsM. CKOpPOCTH XapaKTepHU3YIOLIHe
COCTOSIHME HAaealbHOTro rasa. bapomerpudeckas ¢opmyna. Pacrpenenenue
Bonprvana. Cpenssis miuHa cBoOOmHOTO mpoOera Moiekynl. SBieHue
nepenoca. TermtonpoBoxHocts. Jupdy3us. BryrpeHHee TpeHHe (BA3KOCTB).

BHyTpeHHssT 3Heprus TEPMOAMHAMUUYECKOH cucrembl. UYucno cremeHei
cBoOoabl. 3akoH bonbliMaHa O paBHOMEPHOM pacIpeleIeHUU 3HEPruu Io
creneHsM cBobonsl. IlepBoe Hauano TepMoauHamuku. PaGora rasa npu ero
pacupenuu. TeroemMkocTb. MossipHas TEIUIOEMKOCTb IPU IOCTOSHHOM
obbeme. MomsipHas TEIUIOEMKOCTh IIPU MOCTOSIHHOM JIaBJIEHUU. YpaBHEHHE
Maiiepa. W3zomponeccel. Anuabatudeckuit mnpouecc. PaGora raza B
anuabatudeckoM npouecce. [Tomurponnueckue npoueccsl. Kpyrosoii mpouecc
(uux). KITI xpyroBoro mporecca. OOpaTUMbIil U1 HEOOpATUMBII IPOLIECCHL.
Ontponus. M3Mmenenne sHTponuu. CTaTHCTHYECKOE TOJIKOBAHHE SHTPOIHUH.
Ipoueccsl Bo3pacTanus sHTponuu. Bropoe Hauano TepMoaUHAMUKU. TpeTbe
Hayajo TEePMOJUHAMUKH. TeIuloBble IBUIaTeNM U XOJMOIWIbHBIE MAIIHHBL.
Teopema Kapno. Iuxn Kapno. YpaBueue Ban-nep-Baansca. M3orepmsl
peanbHBIX Ta30B. BHyTpeHHss sHeprus peanbHoro rasa. JKuakoctw M ux
onucanue. IloBepxHocTHOEe HaTsbkeHMe. CmauumBaHue. Kpucrammnueckue u
amopdHble TBepible Tena. TUNbl KPUCTALIOB. TemIoeMKOCTh TBEPIBIX Tell.
W3menenne arperatHelx cocrosHuil. daszoBele nepexoxnbl. Jlnarpamma
cocrosHus. YpaBHenue Kuanelipona-Knaysuyca. AHamu3 JauarpamMMsl
cocrostHusL. /JIex/
1.3 Pemrenue 3ama4 no Mexanmuke MatepraibHoi Touku /I1p/ 1 12 JI1.1J11.3J11.4
JI1.5J12.6 J12.7
JI2.12 J12.13J13.1
JI3.8
01 52 53 54 35 26
97
1.4 Pemrenue 3anad no mexanuke tBepaoro teia /Ip/ 1 12 JI1.1J11.3J11.4
JI1.5J12.6 J12.7
JI2.12 J12.13J13.1
JI3.8
01 52 93 54 35 26
97
1.5 Perrenne 3amad no MosnekyssipHor Gusuke U TepmoauHamuke /ITp/ 1 12 |JI1.1 JI1.3 J11.6J12.2
JI12.12J13.5 J13.10
01 52 93 54 35 236
37
1.6 Kunemaruka. /[uHamuka MatepuaibHOi Toukn. PaboTa u 3Heprus. MexaHuka 1 18  [JI1.1JI1.3 JI1.4 JI1.5

TBEPAOrO Tela. 3aKOHBI COXPAHEHWS B MEXaHUKE. DIIEMEHTHI CIIEIUATbHON
TEOPUH OTHOCUTEILHOCTH. MOJEKYISIPHO-KUHETUYECKAsT TCOPHS HICaTbHBIX
ra3oB. TepMonuHamuka. PeasbHbIe ra3bl, )KHIKOCTH U TBepable Tena. /Cp/

JI1.6J12.2 JI2.6 JI12.7
J12.12 J12.13J13.1
JI3.5 J13.8 JI3.10

010233343536

o7

Paznen 2. DiieKTpu4ecTBO U MATHETH3M
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crp. 7

2.1 Onexrpuueckuil 3aps. 3akoH Kymona. HampskeHHOCTb 3J1€KTPOCTaTUUECKOrO 2 18
nonsa. Ilorok Bektopa E. IlpuHimm cyneprno3uiuu 31€KTPOCTATHUECKUX
nonei.  Teopema T'aycca. Ilupkymanus  BeKTOpa — HaIPsHKEHHOCTH.
IlorennuanbHast 3Heprust 3apsna. IloTeHuMan 3IeKTPOCTaTHUECKOro IOJIS.
Pa3zHocts noTeHnuanoB. CBsA3b MEXAY HaNpsHKEHHOCTBIO U IIOTEHILHAJIOM.
OKBHIOTEHIIMANEHbIE TTOBepXHOCTH. [IpuMepsl pacuera HamOoiee Ba)KHBIX
CUMMETPUYHBIX IEKTPOCTATHUECKUX 10JIEH B BaKyyMe. DJIEKTPOCTaTUIECKOE
none B JudnexTpuueckoil cpene. IlomspuzoBaHHOCTh. Jluanekrpuueckas
IIPOHULIAEMOCTh CPEibl DJIEKTPUUECKOE CMEIIEHHE. YCIOBUS Ha IpaHulle
pasgena AByx audiekrpudeckux cpen. CerHeroanekTpuku. lIpoBomHuku B
IEKTPOCTATUYECKOM Iojie. DnekTpoeMkocTb. KonneHcaropsl. CoeauHeHUs
KOHIEHCATOPOB. JHEPrHs CHUCTEMbl HEMOJBIDKHBIX TOYEUHBIX 3aps/iOB.
OHeprus 3apsHKEHHOTO YEIUHEHHOIO INPOBOJHUKA. DHEPrus 3apsiKEHHOIO
KOHZGHCAaTopa.  OJHeprus  ayeKTpocTaThudeckoro  mnoyst.  IlocTosHHBIN
UIEKTPUYECKUH TOK, Cwila M IUIOTHOCTh ToKa. CTOpPOHHHE  CHIIBL
OJNeKkTpoABIKYIIass cwia © HampsbkeHue. 3akoH Owma. DJekrpuyeckoe
conporusienre. CONpoTUBIEHUE COSAUHEHUS IPOBOJHUKOB: TemmnepaTypHas
3aBHCUMOCTh CONpOTHBJICHUs. Pabora W MomHOCTh TOKa. 3akoH Jxoyms—
Jlenna. 3akon Oma Juisi HEOZHOPOAHOro ydacTka menu. IIpaBuia Kupxroda
JUIS pa3BETBJICHHBIX 1ernel. /Jlex/

JI1.1 J11.2 J11.3J12.1
JI2.5 J12.8]13.4
JI3.11 J13.12
013233343536
27

2.2 OcHoBHBIE 0COOEHHOCTH MarHuTHoro nomsd. Pamka c¢ tokoMm. Hampasnenue 2 18
MarHuTHOTO TMOJIs. BEKTOp MarHUTHOW MHAYKIUH. MaKkpo TOKH U MHKPOTOKH.
CBsi3p MEXIy BEKTOPAaMHM, XapaKTEPH3YIOIIUMH MarHuTHoe mnoine. [Tomobue
BEKTOPHBIX XapaKTEPHCTUK 3JIEKTPOCTATHYECKOTO W MArHUTHOTO TOJICH.
3akon buo-Casapa—Jlamnaca. MaruutHoe nosje mpsMoro Toka. MarHutHoe
noie B LEHTpEe KpyroBoro Toka (coimeHowza). 3akoH  Amrmepa.
B3aumoneiictBue napajienbHbIX TOKOB. MarHuTHasi MOCTOsIHHasA. EIUHMIBI
MarHUTHOW MHAYKLUMHU HanpsHKEHHOCTH MAarHUTHOrO MOjsl. MarHutHoe moine
cBobogHo aABmKymerocs 3apsima. Cuna Jlopenua. [IBrkeHue 3apspKEHHBIX
YacTHil B MarHuTHOM monie. D¢ dekt Xomna. Teopema 0 HIUPKYIAIMHA BEKTOpa
B. Ilorok BexTopa MarHuTHOW MHAYKUMHU. Teopema ["aycca st MarHUTHOTO
nons B Bakyyme. Cucrema ypaBHeHHMH MakcBenia IJisi 9J1€KTPOMAarHUTHOIO
nonsi. BuxpeBoe snextpuueckoe mnone. Tok cmemenus. [lomHas cucrema
ypaBHeHuii MakcBesuta. Onbitel @apanes. 3axkon Papages. 3JC unaykuu B
HETIOJBIDKHBIX TNPOBOJHMKAX. BpallleHne pamMku B MAarHUTHOM IIOJE.
Buxpesbie Toku (Tokun @Dyko). MHAYKTUBHOCTh KOHTypa. CaMOWHIYKIIHS.
B3anmuas uHgykiusa.  TpanchopMaTopbl. DHEPrust MarHUTHOTO — ITOJS.
MarHuTHble MOMEHTHI 3JEKTPOHOB W aroMoB. Jlma- W TapaMarHEeTHKH.
Hamaranuennocts. MaruutHoe mose B BemiecTBe. DeppoMarHeTUKU U HUX
cBoiicta. /JIex/

JI1.1 J11.2 J11.3J12.1
JI2.5 J12.8]13.4
JI3.11 J13.12
01 52 93 54 35 236
97

2.3 Perrenue 3apad no asnexkrpocratuke /IIp/ 2 12

JI1.1 J11.2 J11.3J12.1
J12.5 J12.8]13.4
JI3.11J13.12
0130233343536
o7

2.4 Pemenne 3amad 1m0  BBIUMCIIEHUIO  XapaKTEPUCTUK  MOCTOSHHOTO 2 12
anektpudeckoro Toka /I1p/

JI1.1 J11.2 J11.3J12.1
J12.5 J12.8]13.4
JI3.11 J13.12
010233343536
97

2.5 Pemenne 3amau Ha BBIYHCICHHWE XapaKTEPUCTHK MArHUTHOTO TIONSA U 2 12
MarHUTHBIX siBiieHu# /TTp/

JI1.1 J11.2 J11.3J12.1
J12.5 J12.8]13.4
JI3.11 J13.12
0130233343536
97
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2.6 Onexrpocratuka /Cp/ 2 18

JI1.1 J11.2 J11.3J12.1
JI2.5 J12.8]13.4
JI3.11 J13.12
013233343536
27

2.7 OnextpoauHamuka /Cp/ 2 18

JI1.1J11.2 J11.3J12.1
JI2.5 J12.8]13.4
JI3.11 JI13.12
301 52 953 54 35 96
27

2.8 Marnerusm /Cp/ 2 18

JI1.1 J11.2 J11.3J12.1
JI2.5 J12.8]13.4
JI3.11 JI13.12
01 52 93 54 35 96
27

Pazges 3. BosinoBasi u kBaHTOBasi onTuka. CTpoeHue aToMa M AaTOMHOI0
sapa

3.1 Kone6anus. O6uuii noaxoa K U3y4eHHIo KojlebaHui pa3nuyHol (pU3HMIecKoil 3 18
npupoabl.  ['apMoHWuYeckne — KoimeOaHMs W UX  XapaKTePUCTHKH.
JuddepenimansHoe ypaBHEHHE TapMOHHYECKUX KOJICOaHUH.
OKCIOHEeHIMaNbHass ~ ¢opMa  3amiCH  TapMOHHYECKUX  KOJICOaHWIA.
MexaHuueckne rapMOHHYECKHE KoJjeOaHus. DHEpPrus MaTepUabHOW TOUKH,
COBEpLIAIONICH TapMOHMYECKHe KoneOaHus. ['apMOHHMYCSCKUI OCIIMILIATOP.
IIpyxunnsiii MasTHUK. MaTtematndeckuii masTHUK. Duznueckuil MasTHUK.
Onektpudeckuid  koneOarenbHbld  KOHTYp.  Craauum  konmeOaHwii B
U/ICAJIM3UPOBAHHOM KoJieOaTebHOM KOHType. CBOOOIHBIE TapMOHHUYECKHE
konebaHust B KojebaTe’dbHOM KOHType. ClOKEHHE TapMOHHYECKHUX
konebanuii. buenus. 3aryxarome  konebanusa.  uddepenuumanbHoe
ypaBHEHHE CBOOOIHBIX 3aTyXaroIIUX KOJNCOAaHUH JIMHEHHOH CHUCTEMBI.
JexkpemeHT 3aryxanus. J1oOpOTHOCTH KoyieOaTenbHOH cucTeMbl. [Ipumepsl
CBOOOIHBIX 3aTYXalOUIMX KojieOaHuil. BeiHyk/IeHHbIe KoieOanus. Pe3oHaHc.
Ilepemennsiif Tok. JlelicTByromiee 3HaYeHNE MMEPEMEHHOr0 TOKa. MOIIHOCTb,
BBIJIENIsIEMAs B LIENN TIEpEMEHHOr0 ToKa. BomHOBOM mporecc. Ynpyrue BoJIHbL.
Vopyras rapmonundeckass BosHa. berymme Bonubel. ®a3oBas CKOpOCTb.
BonnoBoe ypaBuenue. I[lpunnun cynepnosuiuu. ['pymmoBas CKOpOCTb.
Wurepdepenunss BomH. CTosunMe BOJHBI.  JJIEKTPOMATHUTHBIC  BOJIHBI.
[NonepeyHOCTh NIEKTPOMATHUTHBIX BOJH. DHEPIUs 3JEKTPOMArHUTHBIX BOJH.
Wutepdepennns ceera. dudpaxiums ceera. ducnepcus ceera. lonspuzanus
cBera. TeruoBoe m3nydeHue. 3akoH Kupxroda. 3akon Credana-bonbimMaHa,
3akoH Buna. CriekTp TerioBoro usznydenusi, popmyna Ilnanka. @oroaddekr,
3akoHbl (poroddpdekra. Dotonbl, Gopmyna DiHiTeiHA A8 PoTodddeKTa.
Wmnynsce potoHoB U nasienue ceeta. Dpdext Komnrona. /Jlex/

JI1.1JI1.3 J11.7
JI1.8J12.4 J12.10
JI2.11J13.2 J13.3
JI3.7J13.9
01 52 53 54 55 96
97
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32 Ctpoenne atoma. Monemn atoma Tomcona m Pesepdopna. JlnmeruaTsrit 3 18 | JI1.1J11.3 JI1.8J12.3
crexTp atoma Bonopozna. Ilocrynatsl bopa. Onbitel ®panka u I'epua. Cnexrp JI2.9]13.2 JI3.6
aTomMa Bojopona no bopy. KopnyckynspHo-BOIHOBOH ayanu3M CBOWCTB 0130233343536
BemectBa. Hekoropele  cBoiictBa BonH  jae-bpoitns.  CooTHouleHue 37
HeomnpeneneHHocTell. BomHoBast GyHKus n ee coiicTBa. O0miee ypaBHEHHE
Hlpenunrepa. YpaBHenue IllpeauHrepa 1 CTalLMOHAPHBIX COCTOSIHUIL.
JIBmwxeHne cBoOOAHONM uacTuipl. YacThia B OJHOMEPHOM NPSIMOYTOJIBHON
"MOTEHIIMAIBHOH siMe" ¢ OeCKOHEUHO BhICOKUMH "cTeHkamu'. TIpoxokaeHue
YacTUIBI 4epe3 IOTCHIMANBHBINH Oapsep. TyHHenbHbIH 3ddexr. JInHeHHbIi
FapMOHUYECKUI OCLUMWLIATOP B KBAaHTOBOM MeXaHUKE. ATOM BOJOpOJa B
KBaHTOBOH MexaHuke. KBanToBbIie uncna. [IpaBuna ordopa. CIMH 3JIeKTpOHA.
[IpuHIUN HEpa3IUUUMOCTH TOXKAECTBEHHBIX yacTUll. DepMUOHBI U OGO30HBIL.
Ilonstuss o kBaHTOBO# cratuctuke boze-DiHmreitna u ®depmu—/lupaxa.
IIpunmun Ilaynu. PacnpeneneHue 3I€KTPOHOB B aTOME IO COCTOSHMSIM.
PenrrenoBckue cnexTpsl. MonekyaspHble cHekTpbl. KoMOuHanuoHHOE
paccesune cera (3pdexkr Pamana). Ilormomenue. CrHoHTaHHOE W
BBIHYXJIEHHOe n3nydeHue. Jlazeppl. CTpoeHHe U BakHEHIIne CBOICTBa sfep.
ATOMHBIE A/pa U UX onucaHue. JleeKkT mMacchl U SHeprus cBsa3u sapa. CnuH
A7pa U €ro MarHUTHbHIM MoMeHT. CBolicTBa sJepHBIX CHI. Mojenu aTOMHOIO
anpa. PaanoakTuBHOE W3NIydeHHE M €ro BHUIBL. 3aKOH paJdOaKTUBHOIO
pacnaza. IIpaBmia cmemenus. Anbda-pacnan. bata- pacnan. AHTHYACTULBI U
ux aHHMTWIALMA. ['amMma-uznydenue. Jlozumerpuueckue BEIMYMHBI U
enuHuLBL. DPdexT Méccbayspa. [TpubOpsI A1t perucTpauu pagioaKTHBHBIX
U3JIy4eHUH M 4YacTUL. SIhaepHble peaklMu MX OCHOBHbIE THIIBL. SlnepHble
peakuuu 1mon JedcTBHEM HeUTpoHOB. Peakuuum nenenun snpa. llennas
peakuust neneHus. SnepHble peakTopbl. Peakums CHHTE3a aTOMHBIX sep.
OyHIaMeHTalIbHbIE B3aUMOJICHCTBHUS. DiIeMEeHTapHbIe YacTulbl. /JIex/
33 Permrenue 3ama4 no BOMHOBOM 1 KBaHTOBOM onTHke /TTp/ 3 18 JI.1 J11.3 J11.7
JI1.8J12.4 J12.10
JI2.11J13.2 JI3.3
JI3.7J13.9
013233343536
27
34 Perienne 3anad no aroMHou u siaepHoi usuke /T1p/ 3 18 | JI1.1J11.3 J11.8J12.3
JI2.9J13.2 J13.6
013233343536
27
35 Kone6anus u Bonubl. BonHoBas u kBantoBast onrtrka /Cp/ 3 18 JI.1 J11.3 J11.7
JI1.8J12.4 J12.10
JI2.11J13.2 J13.3
JI3.7 J13.9
01092 33 54 35 26
97
3.6 CtpoeHue aroMa 1 aTOMHOrO sipa. dusuka snemeHTapHbix yactui /Cp/ 3 18 | JI1.1J11.3 J11.8J12.3
JI2.9J13.2 J13.6
01092 33 54 35 26
27

6. ®OH/1 OIEHOYHBIX CPEJICTB

6.1. IlepeueHb BU/I0B OLIEHOYHBIX CPEJICTB

OTd4eT 10 NPaKTHYECKIM 3aTaHHSAM.
KoHTponbHbIE BOIPOCEHL.

6.2. TunoBbie KOHTPOJIbLHbIE 32/1aHUS U HHbIE MAaTEPHAJIbI /I TeKyIel aTTecTaluu

Bormpockr aist cobeceoBaHus:
1. Bo ckompKko pa3 IUIOTHOCTH BO3/yXa, 3alOJHSIONIETO IMOMEIIeHNe 3UMON MPH 3aJaHHOW TeMmeparype, OONblle ero IIOTHOCTH
JIETOM IIpH AaHHOU Temmneparype? /laBieHue ra3a MOKHO CUUTATh MOCTOSHHBIM.
2. Ilpu moxgbpeMe BepTONETa HA HEKOTOPYIO BEICOTY OapoMeTp, HaXOAAIIMHCS B ero kaOnHe, H3MEHMII CBOE MTOKa3aHHE Ha HEKOTOpOoe
3HadeHne. Ha Kakoif BEICOTE JIETHT BEPTOJIET, €CIIM Ha B3JIETHOH IUIoMmagKe 6apoMeTp MOKa3bIBaT U3BECTHOE
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3HaueHue? TemnepaTypy Bo3yXa CUMTATb [IOCTOSSHHON M U3BECTHOM.

3. Ompenenure yieNbHYIO TEIIIOEMKOCTb IPU IOCTOSHHOM JIaBJIEHUH KUCIOPOJa.

4. Kucnopon Mmaccoli m HarpeBaroT IpU IIOCTOSHHOM JaBieHuM. HauanpHas U KOHe4Has Temmeparypbl JaHbel. Onpenenurtsh
M3MEHEHUE BHYTPEHHEH 3HEpIuy rasa.

5. WneanpHas TemnoBas MallMHa, pabortatomnas mo nukiny KapHo, coBepluaer 3a oIUH LMK HEKOTopyto pabory. Temmepatypa
HarpeBatellsl M TeMIlepaTypa XOJOIWIbHUKA W3BECTHbl. HaliuTe KOIMYECTBO TEIIOTHI, OTAAaBAEMOE MAIIMHOW 3a OIUH IMKII
XOJIOAMJIBHUKY.

6. JIBa paBHBIX OTPHULATENIBHBIX 3apsiia HaXOMATCS Ha 3aJaHHOM PACCTOSHUU JIPYr OT Apyra. Onpenenure HalpspKEHHOCTh MOJS B
TOYKE, PACIIONOXKEHHON Ha HEKOTOPOM PAaCCTOSHUU OT 3aps/iOB.

7. C KaKo# CKOPOCTBIO IOJKEH ABUTaThCS SIEKTPOH, YTOOBI €T0 HMITYIIBEC OBIT PaBEH UMITYNIECY (POTOHA C 3aJaHHON JUTMHON BOJIHBI?
8. JlnnHa BONHBI CBETa, COOTBETCTBYIOMIAas KpacHOH rpaHuile (orodddexra, Uil HEKOTOPOro MeTalla, paBHa HEKOTOPOH IUIMHE
BonHbl. HaliT paboTy BbIXOJa JIEKTPOHOB U3 METajljla U MAaKCUMAJIbHYIO CKOPOCTb 3JIEKTPOHOB, BBIPHIBAEMBIX U3 3TOr0 MeTaa
CBETOM C 33/IaHHOM JUTMHOH BOJIHBI.

9. Kakoit n3oron obpasyercs u3 Topus mocie 4eTsipex aibha-pacragoB U IByX Oera-pacnaioB?

10. DHeprus cBsI3U spa, COCTOAILETO U3 TPEX IPOTOHOB U UEThIpeX HEHTPOHOB, u3BecTHA. ONpeaenuTh Maccy HEHTpaIbHOro aToMa,
00J1a/1a1011IET0 3THM SIPOM.

6.3. TunoBble KOHTPOJIbHBIC BOIIPOCHI M 3aIaHUA JIH npomemyTquoﬁ aTTeCTanu

Bomnpocsl k 5x3ameny:

1.IIpeamer pusuku. @uznueckue usmepenus. Pasmeprocts. Cuicrembl enunaul. CKaJSpHBIC U BEKTOPHbBIE BEJTMYHHBI.
2.Kunemartnka wmarepuanbHOi Toukd. Cuctembl orcuéra. Cucrembl koopauHat. JIBuwkeHne B MexaHuke. llepemernieHue.
TpaexTopus, MyTb.

3.CkopocTs. YckopeHue. PapHonepeMeHHOE IOCTyNaTeIbHOE ABHKEHUE.

4. KpuBonuHeiinoe npwkenue. HopmanabHOe M TaHT€HIMATIBHOE YCKOPEHHS. YTIIOBasi CKOPOCTb, YITIOBOE YCKOPEHHE.
5.Wuepumanbubie cucremMbl otcuéra. [Ipunumn unepuuu. [epseiii 3akon HeroTona. Cuia, BUIbI B3aUMOICHCTBHS.

6.Btopoii 3akon Hetotona. Macca. imnynsc. Tpetuit 3akon HpioToHa. 3aK0OH COXpaHEHUS UMITYJIbCA.

7.OCHOBHBIE CHIJIBI B KJTACCUYECKOI MEXaHHUKE.

8.Pabota cunbl. MomHocTs. DHeprus. KuHetnueckast v moTeHuansHas sHeprui. KoHcepBaTuBHas clcTeMa.

9.IloreHumansHoOE 1MoJie. 3aKOH COXPaHEHHsI U MPEBPAIICHUS YHEPTUH.

10.I'paBuTarmonHoe nose 3emiin. KocMuueckne CKOpOCTH.

11.Hentpanbubiit  ymap. Ynopyroe M Heynopyroe coyaapeHus AByX Tenl. LIeHTp Macc cHCTeMbl MaTepuajbHBIX TOYEK.
INocrynaTenbHoOe, BpalaTeNIbHOE U IIIOCKOE IBMKCHUSL.

12.BpamiarensHoe JABHXKEHHE a0COMIOTHO TBEPIOro Tejla BOKPYT HEMOABMXHOH OCH. MOMEHT WHepiud. MOMEHT HMITyJbCa.
MoMeHT CHIIBL.

13.0cHoBHBIE YpaBHEHHS AUHAMUKY BpalieHus. Kunetndaeckast SHEprust BpaleHus.

14.0OCHOBBI ClIENMANBHONM TEOPUH OTHOCUTEIILHOCTH, TIOCTYJIAThl DHHIIITeHA, TpeoOpa3zoBanus JIopeHua.

15.OCHOBHBIEC OTHOIICHUS PEISTUBUCTKOW JUHAMUKH.

16.0OcHOBHBIE IPEACTABICHUS] MOJIEKYISPHOH (DU3UKH, OCHOBHBIE TEPMOANHAMHYECKUE MTAPaMETPHI.

17 .Mopenb uaeaabHOIro ra3a, OCHOBHBIC 3aKOHBI MJIC€AIbHOIO Ta3a

18.0cnoBHoe ypaBHenue MKT uaeanbHoro raza. TemmnepaTypa Kak Mepa cpeiHeld KHHETHUECKOM DHEPTHH.

19.PacnipeneneHue yacTHIl O CKOPOCTSM M 10 3Ha4YeHHusM dHeprun (MakcBemnna, bonbimana).

20.BHyTpEeHHSIS SHEPTUsl, CTEIIEHU CBOOOIBI.

21.Pabora u TemioTa, | Ha4aI0 TEPMOJUHAMHUKH.

22 . TennoeMKOCTh, CBsI3b TEINIOEMKOCTH C YHCJIOM CTereHel cBo0o/b! (YypaBHeHHE Matiepa).

23.TepMonrHAMUYECKHE U30MPOIIECCHI.

24 PaBHOBECHBIC U HEPABHOBECHBIC, 00pPATUMBIE U HEOOPATUMBIE TPOIECCHI. DHTPOIMUS KaK TEPMOJANHAMUYCCKHIA apaMeTp.
25.CtatucTiueckoe TOJNKOBAaHUE SHTponuu. BTopoe Hawano TepMOaMHAMHKH. DBOMIONUS WX HaKoIUIeHWE »HTpormmu? Tperse
HayaJI0 TEPMOANHAMUKH.

26.Temnmooii aBuratens, k. Lukn Kapuo, Teopemsr Kapao.

27.Cuitel B3aUMOACUCTBUS MEXK1y MOJIEKYJIaMH, ypaBHEHHe ra3za Ban-gep-Baanbca, kputnyeckas Touka.

28.2Kugkocty, MOBEpXHOCTHOE HATSDKEHHUE.

29.TBepsie Tena, THIB KPUCTAIUIOB.

30.da3oBbIe nEepexo/Ibl MEPBOro U BTOpOro poaa. [Ipumeps! (moapodHO pa3odpats).

31.Ipupona snexTprdecTBa. DIEKTPUIECKUHN 3apsil, 3aKOH COXPAHEHHS AIEKTPUIECKOTO 3apsiaa, 3akoH Kymona.
32.D7nekTpocTaTHyecKoe Tojie, CHIOBBIE THHIH, HAPSDKEHHOCTD, TIPHHIIUI CYNEPIIO3ULIUH.

33.IloTok BexkTOpa HANpsHKEHHOCTH, Teopema ["aycca.

34.Pabota cui 9IeKTPOCTaTHIECKOTO TOJIS, IMPKYILSIHS BEKTOpa HANPSDKEHHOCTH, (PM3MIECKHIA CMBICI TE€OPEMBI O IIUPKYIISLHH.
35.Ilotenuman, pa3HOCTh MOTEHIMAIOB, YKBHIIOTEHIIHATBHBIE TOBEPXHOCTH. CBSI3b MEXK/Ty HAIIPSHDKEHHOCTBIO U ITOTEHITHATIOM.
36.0nexTpuyeckoe Mnole 3apsHKeHHOH ITACTHHBI B cepshl.

37.Onexrpuueckas eMkocTb. Konnencarop. OHeprust KOHIEHCATOPa U IIEKTPUIECKOTO MOJISL.

38. JIudneKTpuKH, AUAIeKTpUYecKas MPOHUIIAEMOCTb.

39.I1omynpOBOTHUKH, IPOBOAHUKH.
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40.2nexrpruueckuii Tok. Cuita ToKa, INIOTHOCTh TOKA, MEXaHU3M IPOBOAUMOCTU METAJLIOB.

41.3akon OMa 1711 OJHOPOAHOIO Y4acTKa LIENU, CONPOTUBICHUE, 3aBUCUMOCTb COIPOTHBIICHUSI METAIIIOB OT TEMIIEPATyphl, 3aKOH
[xoyna-Jlenna.

42 .CtopoHHUE cuibl, 3ak0H OMa Ui HEOHOPOIHOI'O yyacTKa Lieu.

43.CoenuHeHNE IPOBOIHUKOB.

44 IIpupona marseTu3Ma. MarauTHoe 1oje, CHIOBbIE TMHUU MarHutHoro nonsd. Cuna JlopeHiia, 3akoH Amiepa.
45.3akon buo-Casapa-Jlamiaca, npyuHIMI CyNEPIO3ULIUY, MATHUTHOE 11071 IPSIMOIMHENHOr0 IPOBOJAHUKA C TOKOM.
46.Teopema O IUPKYJISALUHA JUISI MATHUTHOTO TIOJIS, €€ (DM3HYECKHIl CMBICIT.

47 . Muxkpo 1 Makpo TOKH, MarHUTHasl IPOHHLAeMOCTb. DeppoMarHeTuKy, NapaMarHeTUKU U JUaMarHeTHKY.

48.3aK0H 3y1eKTpOMarHuTHOM nHAyKIuH (3akoH dapanest), npasuiio JleHna.

49.BosnukHoBeHue DJIC B ABMXKYILIEMCSI U HEMOIBUKHOM IIPOBOJTHUKAX, TEHEPATOPhI IIEPEMEHHOIO TOKA.
50.CaMOMHAYKIUS, UHTYYKTUBHOCTh KOHTYpa (KaTYIIKH). DHEPrus MArHUTHOT'O MOJISL.

51.BuxpeBoe aneKTpHYecKoe molie, Tok cMenieHus. CrucreMa ypaBHeHHI MakcBeia B MHTErpanbHOH 1 TuddepeHInaIbsHoi Gopme.
52.I'apmoHnueckue KoneOaHus, UX XapaKTepUCTUKU. Y PaBHEHUE TaPMOHMYECKUX KONEeOaHUH. DHEprus Mpu KonedaHUsX.
53.MexaHnuecKue rapMOHUUECKUe KojleOaHUs (TapMOHMUYECKUE OCLIIIUIATOPBI (MasiTHUKH)).

54.2OneKTpoMarHuTHbIE TapMOHNUYECKUE KojeOaHus (3IEKTPUUECKU KoneOaTeabHbIH KOHTYP).

55.CnoxxeHre rapMOHUYECKUX Konebanuii. buenue.

56.3aryxatomue konedanus. JlekpeMeHT 1 J0OpPOTHOCTS.

57 .BoinyXIeHHbIE KonieOaHus. Pe3onaHc.

58.IIpupona BomHOBOTrO nporiecca. BomHbl. YpaBHeHue Oeryiieii BoiaHbl. BomHOBOE ypaBHEHHE.

59.MaTepdepenuus BoaH. CToSYHE BOTHBI.

60.3BYKOBBIE U 3JIEKTPOMAarHUTHbHIE BOJIHBIL.

61.BonHoBbIE CBOMcTBa cBeTa. SIBIEHHS, UX HOATBEP)KIAIOLINE.

62.KopnyckyisipHble cBOiicTBa cBeTa. SIBIeHHS, UX IOATBEP)KIAIOLINE.

63.Mogenu atroma Tomcona u Peszepdopna, iuHeiiuaTelii cliekKTp aTOMOB.

64.IToctynatel Bopa, criekTp atoma Bozopoza o bopy.

65.KopryckyJsspHO-BOJIHOBOH JTyaJlu3M CBOWCTB BELIECTBA, COOTHOLIICHHE HEOMNPEIEIICHHOCTEH.

66.BonHoBas (hyHKIMS, €€ CTATHCTHUCCKUI cMbIcl, obuiee ypaBHeHue llpenunrepa, ypaBHenue peaunrepa uis craliOHapHBIX
COCTOSIHUIA.

67.Hactuia B OJJHOMEPHOM MPSIMOYTOJILHOW TIOTCHIIUAILHOM sIME C OECKOHEYHO BBICOKMMHU CTEHKAMH.

68.KBanToBble uncia, npunuun [aymnu, pacnpenenenue 3IeKTPOHOB B aTOME IO COCTOSHUSIM.

69.PazMep 1 cocTaB aTOMHBIX SIJIEp, MACCOBOE M 3apsJOBOE YHCIIA. DHEPIusl CBSI3M Apa, sIICPHbIC CHIIBL.

70. PamnoakTHBHOE W3JTy4E€HUE U €ro BU/Ibl. 3aKOHOMEPHOCTH anb(da, 6eTa u ramma pacrajos.

71. 3akoH paanoakTUBHOrO pacnaza. [lepuox nonypacnana.

72. SlnepHble peakiy, HemHbIe SaepHbIe peakuu. TepMosiepHbIe peaKium.

73. Knaccuduxaius 3J1eMEHTapHBIX YaCTHLI, KBAPKH.

74.Buibl B3aMMOJICUCTBHS DJIEMEHTAPHBIX YaCTHIIL.

TumnoBble KOHTPOIBHBIE 3aIaHUS [UIS SK3aMeHa!

1. Bo ckoibKO pa3 IIIOTHOCTh BO3/1yXa, 3arONHSAIOIICIO MOMEIEHHE 3UMOW MPU 3aJJaHHOW Temrieparype, Oosblle ero MmiIOoTHOCTH
JIETOM TIpH IaHHOH TemmepaType? JlaBneHue raza MO)KHO CUMTATh OCTOSIHHBIM.

2. Ilpu monbeme BepToOIETa HA HEKOTOPYIO BHICOTY OapoMeTp, HaXOASIIMIACS B €ro KabMHe, H3MEHUII CBOE TIOKa3aHHWe Ha HEKOTOPOe
3HayeHWe. Ha Kakoil BbICOTE JICTUT BEPTOJNET, €CAM Ha B3JICTHOM IUIOIIAZKE OapoMeTp IOKa3biBall W3BECTHOE 3HAauYcHHUE?
Temnepatypy BO3ayxa CUUTaTh IOCTOSSHHOW U M3BECTHOU.

3. Ompezenure yAeNbHYIO TEIIOEMKOCTh MIPU MOCTOSHHOM JIaBJICHUH KUCIOPO/a.

4. Kucnopoxg maccoii m HarpeBaroT IMpH NOCTOSHHOM JaBieHnd. HawanbHas u KOHEYHas TeMmmepaTypsl AaHbl. Omnpenenuts
W3MEHEHHe BHYTPEHHEH SHEpIuy rasa.

5. WneanvHas TeruioBasi MamimHa, pabortaroiias no 1ukiy KapHo, coBepiiaer 3a ofMH IMKJI HEKOTOpyr pabory. TemmepaTypa
HarpeBartelss M TEMIIepaTypa XONONMIbHUKA W3BECTHBl. HalauTe KOIMYECTBO TEILIOTHI, OTAABAEMOE MAIIMHOW 32 ONUH LMK
XOJIOANITBHUKY.

6. JIBa paBHBIX OTpHLATENBHBIX 3apsAa HaXOAATCS HA 3aJaHHOM PACCTOSHUM JAPYT OT Apyra. Onpenenure HanpsHKeHHOCTH OIS B
TOYKE, PaCIIONIOKEHHON HA HEKOTOPOM PACCTOSIHUU OT 3aps/IOB.

7. C KaKkoii CKOPOCTBIO JIOJDKEH JABHTAThCS 3JICKTPOH, YTOOBI €0 UMITYJIbC OBLT PABEH UMITYJIbCY ()OTOHA C 3aaHHOM JUTMHOW BOJIHBI?
8. JlnvHA BOJIHBI CBETa, COOTBETCTBYIOIIAS KpacHOW rpanuile ¢orodddekra, [i1 HEKOTOPOro METallla, paBHA HEKOTOPOH UIMHE
BonHEI. HaliTn pa®oTy BBIXOJa SJIEKTPOHOB M3 MeTaljla U MAaKCHMAJIbHYIO CKOPOCTB JJIEKTPOHOB, BBEIPHIBAEMBIX U3 3TOr0 MeTajlla
CBETOM C 331aHHOM JUTMHOW BOJIHBI.

9. Kaxoit nzoron odpazyercs u3 Topust mocie yeTsipex anbha-pacnagoB U IBYX Oera-pacnanos?

10. DHeprus cBsI34 s1pa, COCTOAILETO U3 TPEX IPOTOHOB U YEThIPEX HEUTPOHOB, U3BecTHA. ONpeaenuTh Maccy HEUTPaIbHOIO aTOMa,
00J1a/IAT0IIIET0 STHM SITPOM.

6.4. Kpurepuu oueHUBaHUs

Ha sk3aMeHe CTyJEHT N0IYy4aeT OLECHKY:
«OTIMYHO» — PA3BEPHYTHII OTBET C MPUMEPAMH U MOSICHEHISMH Ha BCE TEOPETHIECKUE BOIPOCH OMIIETa, TIOTHOCTHIO
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PELICHBI ¥ PACIUCaHbI 1O ICHCTBUSIM BCE 33/1a4H, YKA3aHHBIC B OHIIETE;
«XOpOIIO» — Pa3BEPHYTHI OTBET C MPHMEpaMH ¥ TOSICHEHHSIMH Ha BCE TEOPETHUYECKUE BOMPOCHI OWiieTa, MOMHOCTBIO pelieHa U
pacrmiicana mo JeHCTBUSIM XOTs ObI OIlHA 3ajada W3 Owsera, MO0 MOJHOE PElIeHHe JBYX 3aJlad U3 OWJIeTa W HEMONHBIH OTBET Ha
TEOPETUIECCKUE BOIPOCHL;
«YIIOBJICTBOPUTENBHO) - YETKUIl IOTUYHBIN OTBET HA TEOPETHICCKUE BOMPOCHI B OMJIETE U JIFOOBIC JIOTHYHbIC IOSICHEHHS IO 3a/1a4aM,
00 MOJHBIA OTBET HA OJIMH TEOPETUUECKHUI BOMPOC M PEIICHUE OJHOW 3amauu (dyactiuyHoe (He meHee 50% penieHus 3a1auu) Wi
IIOJTHOE B 3aBHCUMOCTHU OT CJIOXHOCTH 3aJlauu), 0o nmoutu noiHoe (He MmeHee 80% permieHus i KaXKI0i 3a7aum) peleHne ooenx

3aja4;

«HEYTOBJICTBOPUTEIILHOY - BHINONHEHNE MeHee 50% 3aiaHuii, yka3aHHBIX B OWMIIeTe, 32 UCKIIOYCHHUEM CITydaeB ITOYTH HOJIHOTO (He
MeHee 80% pemmeHus JUIs KaXIoH 3aJa4n) pereHns 00enx 3a1ad.

7. YAEBHO-METO/MYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCIIUIIJIMHBI (MO YJIST)

7.1. PexoMeHayemasi JiuTepaTypa

7.1.1. OcHoBHas1 JIUTEepaTypa

ABTOpBI, COCTABUTENN 3arnaBue WzparensctBo, ron| Pecypc
JI1.1 |CuByxun /1. B. OO0muii kypc busuku: yuebHoe nocodue a1st By30B: B 5 Tomax ToM 3:[Mocksa : 3bC
EKTPUYECTBO W3 narenbckast
(http://znanium.com/catalog/document?id=303207) ¢upma "Ouzuko-
MaTeMaTHIeCKast
mureparypa" (OU
3MATIJINT), 2015
JI1.2 |CagennbeB U. B. OnextpuyectBo. Konebanus u BonHbl. BomHoBas onTuka: yuebHoe|Cankt- Ilerepbypr |  OBC
mocooue : Jlans, 2019
(https://e.lanbook.com/book/117715)
JI1.3 |Uponos . E. 3amauu 1o obuiel gusuke: yueOHOe mocodue 1l BY30B Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/152437) : JIann, 2021
JI1.4 |Cagenbes 1. B. Mexanuka. MonekynsipHas pusuka: yaeOHoe mocodue /it By30B Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/152453) : JIann, 2021
JI1.5 | Xaiikun C. D. du3nuecKkre 0CHOBbI MEXaHUKH Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/167705) : JIann, 2021
JI1.6 |Cagenbes 1. B. MonekynspHas GU3uKa 1 TEPMOAMHAMHKA Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/167871) : JIann, 2021
JI1.7 |Cagenbes U. B. Bonubl. Ontuka Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/167872) : JIann, 2021
JI1.8 |Cagenben 1. B. KBanroBass onthka. AtomHas ¢usuka. ®dusmka TBeproro tena.|Cankr- [lerepOypr 9BC
®du3nKa aTOMHOTO SI7Ipa U AJIEMEHTAPHBIX YaCTHI] : Jlans, 2021
(https://e.lanbook.com/book/167873)
7.1.2. [lononHUTEILHAS TUTEPATypa
ABTOpBI, COCTaBUTENH 3ariaBue WznarensctBO, TO1| Pecypc
JI2.1 |MartsBees A. H. DNEeKTpUYECTBO U MarHETH3M: y4eOHOe TocoOHe IS By30B Mocksa : Beicias
mkona, 1983
JI2.2 |MartgeeB A. H. MonekynspHas ¢pusuka: yaeOHOe MocoOue i CTYICHTOB BY30B Mocksa : OHHKC ,
2006
JI2.3 [['puropses 0. M., ®dus3uka aToMa ¥ aTOMHBIX SIBJIICHHH: ydeOHOe mocodue Mocksa : 9BC
Korukun U. C. (https://biblioclub.ru/index.php?page=book&id=457657) ®duzmatnur, 2015
J12.4 |Jannc6epr I'. C. Ontuka: yuebHoe nmocodue Mockaa : 9BC
(https://biblioclub.ru/index.php ?page=book &id=485257) Odmmatut, 2017
JI2.5 |Kum [. Y., Konopasnos |®usuka. DnekrpuuectBo 1 Maraetu3Mm. Kype nekimii ¢ npumepamu|Cankt- [lerepOypr 9BC

H. I1., JIeput /1. 1.,
Komnogaos I1. H.

pellieHns 3a1a4: yueOHoe mocooue
(https://e.lanbook.com/book/113902)

: Jlann, 2019
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ABTOpBI, COCTABUTENH 3arnaBue WsnatensctBo, Ton| Pecypc
JI2.6 |Crpenkos C. IL MexaHnKa: yaeOHIK Cankr- [lerepOypr ObC
(https://e.lanbook.com/book/115197) : JIans, 2019
JI2.7 |Kum . Y., Maxpo U. |®usuka. Mexanuka. Kypc ngexuuii ¢ mpuMepaMu perieHus 3aad Cankr- [lerepOypr 3BC
I"., Jlepur /1. W. (https://e.lanbook.com/book/163396) : JIans, 2021
JI2.8 |Kanamnukos C. I OnexkTpuyecTBo: yueObHoe nocodue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book &id=83226) OGuzmatiur, 2004
JI2.9 [IInonsckuii 3. B. BeerneHue B aTOMHYIO (QH3UKY Cankr- [lerepOypr 3bC
(https://e.lanbook.com/book/167794) : JIans, 2021
JI2.10 |Byrukos E. 1. Onrurka Cankr- [lerepOypr 3BC
(https://e.lanbook.com/book/168365) : JIans, 2021
JI2.11 |Kanamaukos H. I1.,  [TIpaktukym 1o pelneHuro 3amad 1o obmeMmy Kypcy ¢usuku. |Cankr- [TetepOypr 3BC
KoxernukoB H. M., |KoneGanus u BosHbl. OnTrka : Jlans, 2021
Koteipno T. B., (https://e.lanbook.com/book/168598)
Crmpun I'. T'.
JI2.12 | Ky3neuos C. 1. Mexanuka. MonekynsapHas ¢usuka. TepmonuHamuka Cankr- IlerepOypr 3bC
(https://e.lanbook.com/book/168618) : JIans, 2021
JI2.13 |[Kanamraukos H. I1., IIpakTukym no perieHuro 3aaa4 odero kypca ¢pusuku. Mexanuka |Cankr- [lerepOypr 9bC
Koteipno T. B., (https://e.lanbook.com/book/169173) : JIans, 2021
Kycros C. JI., Ciupun
I.T.
7.1.3. Metoauueckue pa3padoTku
ABTOpBI, COCTABUTENH 3arnaBue WznarensctBo, ron| Pecypc
JI3.1 |BecconoB A. A. MexaHuKa: KOHCIIEKT JEeKLUH YensaOUHCK : OBC
(http://library.csu.ru/rbooks2/view2? code=local/007753/bessonovaa) |I3aarenscTBo
YensabuHCKOro
rOCyZapCTBEHHOT O
YHUBEPCUTETA,
2013
JI3.2 |3ucman I'. A., Tonec |Onrtuka. ®@uzuka atomoB u Monekyin. ®Pusuka atomuHoro sapa u|Cankt- [lerepOypr 9BC
0. M. MHUKpPOYACTHI: y4eOHOe rmocodue : Jlanb, 2019
(https://e.lanbook.com/book/115202)
JI3.3 |Capuna M. I1., BonHoBas 1 KBaHTOBasi ONTHKA: yueOHOE ocoOHe HoBocubupck : 9BC
Xonseko B. H. (https://biblioclub.ru/index.php?page=book &id=576508) HoBocubupckuit
rOCyapCTBEHHBII
TEXHUUYECKU I
yHuBepcureT, 2019
JI3.4 |TIupanumeuim 1. A., |3nekTpudyecTBoO U MarHeTH3M Cankr- [lerepOypr 9BC
Illanaruna E. B., (https://e.lanbook.com/book/167371) : Jlanp, 2021
Kansesa H. A.,
[Tonkosa E. A.
JI3.5 [Muponosa I'. A., MonekynspHas pu3uKa ¥ TePMOJAMHAMKKA B BOIIPOCAX U 3a/1a4ax Cankr- [lerepOypr 9BC
Bpannr H. H., (https://e.lanbook.com/book/168403) : Jlanp, 2021
Caneukuit A. M.
JI3.6 |Kanamnukos H. I1.,  [TIpakTukym 1o pemieHuro 3a7a4 mo obuiemy Kypcy ¢pusuku. OcroBsl|CankT- [letepOypr 9BC
KoxeBuukoB H. M., |kBanTOBO# (u3uku. CrpoeHue BemiecTBa. ATomMHass u siepHast|: Jlanb, 2021
Koteipno T. B., (usnka
Crupun I'. T. (https://e.lanbook.com/book/168664)
JI3.7 |AkcenoBa E. H. O6mas pusuka. Konebanus u BoIHbI (TJ1aBbI Kypca) Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/169073) : Jlans, 2021
JI3.8 |Akcenosa E. H. O6mas pusuka. Mexanuka (T1aBbl Kypca) Cankr- [lerepOypr 9BC
(https://e.lanbook.com/book/169074) : Jlans, 2021
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ABTOpBI, COCTaBUTEIH 3araBue W3narensctBo, rox| Pecypc
JI3.9 |Akcenosa E. H. O6mas ¢musuka. OnrTHka (TIaBBI Kypca) Cankr- [lerepOypr ObC
(https://e.lanbook.com/book/169075) : JIans, 2021
JI3.10 | Akcenosa E. H. O6mas ¢usnka. TepmomHaMuka ¥ MonekyisipHas ¢usmuka (rassl|CankT- [lerepoypr |  OBC
Kypca) : Jlanb, 2021
(https://e.lanbook.com/book/169076)
JI3.11 |Akcenona E. H. OO6mas puzrka. DIEeKTPUUECTBO U MarHeTu3M (TJIaBbl Kypca) Cankr- [lerepOypr 3BC
(https://e.lanbook.com/book/169077) : JIans, 2021
JI3.12 | buproxoBa O. B., @dusnka. DIEKTPUUECTBO U MarHETU3M. 3aJjauil ¢ peLICHUAMU Cankr- [Terepoypr | OBC
Epmaxkos b. B., (https://e.lanbook.com/book/169255) : JIans, 2021
Kopeuxkas 1. B.

7.2. Ilepeuyens pecypcoB HHGOPMALIMOHHO-TeJIeKOMMYHHKANMOHHOI ceTn "MHTepHer"

31 [YuebHo-MeTonmueckuii caiit «IIpenonaBatensm u cryaeHtam» http://teachmen.csu.ru

32 |Hayunsle u Hay4HO-TIONY/sipHbIE JeKuu http://elementy.ru

33 |Hayunas snektponHas 6ubanoreka Poccuiickoit Akagemuu Hayxk http://www.elibrary.ru

34 |3BC «YHuBepcurerckas oubnmoreka onnaita» http://biblioclub.ru/

35 |3BbC uznarenncrBa «JIanb» https://e.lanbook.com/

36 |3BbC uznarenbctBa «MHppa-M» znanium.com http://znanium.com/

37 |3BC «Opaiit» https://biblio-online.ru/

7.3 Tlepevyens uHGOPMATMOHHBIX TEXHOJIOT UM

7.3.1 IIporpammHoe obecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

MS Office365

7.3.2 TIpodecconanbHble 6a3bl JAaHHBIX 1 HHPOPMAIIMOHHO-CIIPABOYHBIE CHCTEMBI

1. DnekTpoHHBIN Katanor Hay4Hoi OuOnmmorexku Yenl'Y [DnextpoHHbI pecypc]: 6a3a manHbix / Yensd. roc. yH-T. — YensiOMHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaibl
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5. Springer Link: [caiit]. — URL: http://link.springer.com/ — 3. auri. — Pexkxum mpoctyna: ajs 3apeructpup. nons3oBateneit Yenl'Y. —
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6. KoHCIIeKThI JIEKIMH C IEMOHCTPALUSIMUA ¥ BUPTYaJIbHBIMH JJa00paTOPHBIMH SKCIIEPUMEHTaMHU Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JTUCIUIIVIMHBI MOAYJIS)

Jns peanu3anyyl AMCUUILIMHBI HCTIONB3YIOTCS yIeOHBIE ayUTOPHH ISl IPOBEACHHSI 3aHATHI JIEKIMOHHOTO THIIA, JUIS TIPOBEICHUS
3aHATUH CEMHHAPCKOTO THUIA, TPYIIOBBIX U MHIUBUIYaIbHBIX KOHCYIbTAINH, TEKYIIEr0 KOHTPOJISA M IPOMEKYTOUHOM aTTecTaluy, a
TaKKe IIOMEIEHHUS TSl CAMOCTOATENBHON PaOOTHI.

VueOHblC ayauTOPUH YKOMIUIGKTOBAHBI — CICHHAIM3HPOBAHHOM MEOENbI0 M TEXHHYECKUMH CPEACTBaMH OOYYCHHS -
MYJIbTAMEINHHBIM 000pyI0BaHUEM (SKpaH, HOYTOYK, MPOCKTOP, KOJIOHKH).

Jns mpoBemeHus 3aHATHHA JIEKIIMOHHOTO THIIA TPEAJIararoTcsi HAOOpHI JEeMOHCTPAMOHHOTO OOOpPYIOBAHUS U yIeOHO-HATJISTHBIX
mocoOuit (MynbTUMeUIHBIC IPE3SHTAIINH).
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J1st caMOCTOSITENTbHON pabOTHI CTy[EHTa MCIONB3YITcs aymuropust Ne205 - uwmrambnerii 3am Ne3 (ydueOHBI koprmyc Nel) m
aynutopust Ne206 - 371eKTpOHHBIA YMTalbHBIA 3al (CHeLUalIu3UpOBaHHBIA MeauaneHTp) (yueOHbI kxopryc Nel), ocHalieHHbIE
MepPCOHATBHBIMI KOMIIBIOTEpaMH, MYIBTHMEIMHHON ammapaTypoid. B aymuropusx oOecredeH MOCTYN K Pa3IMYHOH CIIPaBOYHOH
JIATEpaType, SHIMKIONEANSIM, ONOINOrpadMIeCKUM U MOITHOTEKCTOBBIM 0a3aM JTaHHBIX, HH(OPMAIMOHHBIM pecypcaM «HTepHET.

9. METOAUYECKHE YKA3AHUSA 1JI1 OBYYAIOIIUXCS 110 OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

OcBoeHHE CONEpKaHUS y4eOHOH AMCIMIUIMHBI «DHU3HKa» OCYIIECTBISAECTCS HA JICKIHMAX, NPAKTHYECKUX 3aHATHAX M B IIpoLecce
CaMOCTOATENBHOH yaeOHO! IeITeTbHOCTH CTYICHTOB.

JlexioHHBIE 3aHATHS OOCCHEYMBAIOT TCOPETHYECKOE H3YYCHHWE MUCHHIUIMHBI. OCHOBHBIMH METOJAaMH OOYYEHHsS SBILFOTCS
MH(OPMALOHHO-00BACHATEIBHBIA 1 IpoOIeMHBIH. Ha nexnmsax u3naraercs OCHOBHOE COZIEP)KAaHHE TEM IPOTrPaMMBI, POBOIUTCS
aHaJIM3 OCHOBHBIX TIOHSTHI M PACCMATPUBAIOTCS TIPHUMEPHI.

JleknMOHHBI MaTepuas SBISIETCS BaXKHBIM, HO HE EIMHCTBEHHBIM JUIsi YCBOCHMS YIEOHOH MUCHUILIMHBL Ero o0s3aTenbHO
HEO0O0XOIMMO JIONOIHATh MAaTepHaioM OCHOBHOMH ¥ JTOMTONHHUTEIBHO JINTEPaTyphI IO TEME.

Oco0oe BHMMaHHE B TCUCHHE CEMECTpa CICIyeT OOpaTHTh Ha BEIIIONHEHHE PadoT JTabopaTOPHOrO NMPaKTHKyMa: HETOIMyCTHMEI
MIPOITYCKH J1a00paToOpHBIX padoT 0e3 yBaKUTEINbHOU NPUYHHBI.

Ilpr BO3HMKHOBEHHMH BOIPOCOB IO TeMaM, BEIHOCMMBIM Ha CPC, crmemyer oOpaTHTBCS 3a KOHCYJbTalHMell K IpernoiaBaTelio,
BEYIIEMY JICKIIHOHHBIC 3aHATHS. [Ipy BO3HHKHOBEHHHU 3aTPYIHCHUH B MOHUMaHHU MAaTEeMaTHYECKOTrO ammapara (QU3UKH CIeTyeT
00paTUTBCS K COOTBETCTBYIOIINM YIEOHUKAM MO KYPCY BBICIICH MaTeMaTHKH.

BaXHBIM MOMEHTOM IpH HW3YYCHHH JIO00W IMCHUIUIMHBI SIBISICTCS OpraHM3alys CaMOCTOATEIBbHON paboTel. Ilpu ocBoeHuH
MaTepHalia He CIEAyeT CTPEMHTBCS K MEXaHHYECKOMY 3allOMHHAHUIO TPUBEICHHBIX ONpEICIeHU, GOpMYITHPOBOK M IOJIOKCHUH,
ecnu TpeboBaHus K Bam mpsiMo He ykasbIBaroT Ha 3T0. BromHe 3¢(eKTHBHOIT MOXKET OKa3aThCs IOIMBITKA MOHATH CYTh SBJICHUS,
BBIPa0OTaTh CBOE OTHOIICHHE K HEMy, OIHMpAsCh HAa MaTepHall, COACP)KAIIUKCS B PEKOMEHIOBAHHOH juTeparype. Tarke
PEKOMEH/TyeTCsl PABHOMEPHO PACIIPENeIIATh HArPY3KY CaMOCTOSITENIBHOIO O0YUCHHUS B TSUCHHE CEMECTpa.

B cimydae mpuMeHeHHS NpH OOYYCHHM IMCLUIUIMHBI AJICKTPOHHOTO OOYYCHHs, JUCTAHIIMOHHBIX 00pa30BATEIBHBIX TEXHOJOTHI
ofbIeHne 00ydJaroIuxcst ¥ NpernogaBaTessi OCyLIeCTBISIETCS B PEXKUME PEIbHOrO BpeMeHH (OHJaiH-IeKuuu (BeOMHApHhl), YaThl,
BHJICO-KOH(EPEHIIMU U JIp.) WM OTJIOKEHHOTO BpPEMEHM (CHCcTeMa AuCTaHIMOHHOro oOydyeHuss Moodle, MS Office365, dhopymsl,
AJIGKTPOHHAS TI0YTa U JP.).

IIpu oOydeHuu ULl C OrpaHUMYECHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI DJIEKTPOHHOE OOYydeHHE, AUCTAHLUOHHBIE 00pa3oBaTeNbHbIC
TEXHOJIOTHH NPEAYCMaTPUBAIOT BO3MOXKHOCTh NpHUEMa-Tiepeaad HHGOPMAaIU B JOCTYIIHBIX I HUX (opMax.

Peanuzanus AUCHMIUIMHBI C MPUMEHEHHEM 3JIEKTPOHHOTO 00YYEHHSs, TUCTAHIIMOHHBIX 00pa30BaTelIbHBIX TeXHONOrHi (nanee — 20,
JOT) ocymecTBisiercss Ha ocHOBaHUU «IloIOXkKEHHsI O peannu3ali OCHOBHBIX U JOMOIHUTEIBHBIX 00pa3oBaTENbHBIX MPOrpaMM C
[IPUMEHEHUEM DJIEKTPOHHOr0 O0Y4eHMs M AUCTAHLMOHHBIX O0Opa30BaTENbHBIX TEXHONOTHIl B (enepaibHOM TOCyIapCTBEHHOM
OFOJIKETHOM 00pa30BaTeIbHOM YUPEXKJICHUH BhICHIErO 00pa3oBaHus «HelssOMHCKUN TOCY1apCTBEHHBIN YHUBEpCUTETY, «IlonoxkeHus
0 TIOpSIIKE 3aueTa OOYYaIOLIMMHUCS N0 OCHOBHBIM NMPO()ECCHOHATIBHBIM 00pa30BaTEelIbHBIM MPOrpaMMaM BBICHIETO0 00pa3oBaHUs B
OI'BOY BO «Uenl'V» pe3ynbTaTOB OCBOCHHS B OpPTraHM3AlMsAX, OCYIIECTBIISIOLUIMX OO0pa30OBaTENbHYIO ACATEILHOCTh, Y4EOHBIX
IIPEAMETOB, KYPCOB, AUCUUIUIMH (MOAYJIeH), MPAKTHK, TOMOTHUTENBHBIX 00pa30BaTebHBIX IPOrPaMm» IIOCPEACTBOM HIEKTPOHHON
nHpopManmoHHo-o0pasoBarenbHoi cpensl PIBOY BO «Uenl'V». B uckirouuTenbHbIX ciydasx ((Gopc-Makop M T.IL.) TpH
peanuzanuy 00pa3oBaTenbHOM nestensHocTy ¢ npuMeneHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOJSIIHE B NIEPEUCHb
AJIEKTPOHHON HHPOPMAIMOHHO- 00pa30BaTEILHON CPEIbI.

10. CIIEIIMAJIBHBIE YCJIOBUS OCBOEHUA JUCHUIIJIMHBI OBYYAIOIIMMHUCS C HTHBAJIMAHOCTBIO 1
OI'PAHMYEHHBIMH BO3MOKHOCTSAMMH 310POBbS

OcBoeHue TUCHUILTMHBI HHBAJIHAAMH H JIMLAMH C OTPAaHWUYEHHBIMU BO3MOKHOCTSIMHU 370POBbSI OCYIIECTBISIETCSI C HCIOIB30BaHHUEM
CHEHaIbHBIX TEXHUUECKHX CPEICTB U TOJI0 HHPOPMALIOHHBIX TEXHOIOTUH, MPEAOCTaBIsAeMBbIX PeCypCHBIM y4eOHO-METOANYECKIM
LEHTPOM 110 00yIEHHIO HHBAIUIOB U JIMI] C OPAHNYEHHBIMH BO3MOXKHOCTSIMH 310poBbs Uenl'Y 1o 3anpocy o0ydaronierocs.

1. MoOwuiabHBIE cHenuanbHble TEXHHYECKHEe CpPEACTBAa IS JIMI C HAapYIISHUSAMU 3PEHHS: TOPTATHBHBIA KOMITBIOTED C
BBOIOM/BBIBOJIOM HipudToM bpaiins ¢ cunre3atropom peun «ElBraile-W14J G2»; HOyTOyKH ¢ MpOrpaMMHONM 3KPaHHOTO JOCTYIIa
NVDA; 31eKTpOHHbIE YBEJIWYMTENIN IS YIAJICHHOTO MPOCMOTPA; BUACOYBEIMYHUTENNM MOPTATHBHEIC, TUQIIOIIEEp; UPPOBBIC
JTUKTO(OHBI.

2. MoOunpHBIE CrienualibHbIe TEXHMYECKUE CPECTBA IS JIMI] C HapYIIEHUSMHU CIIyXa: CHCTeMa CBOOOIHOTO 3BYKOBOTO IOJS CO
BCTPOEHHOU coBMecTHMOCThIO ¢ FM-yctpoiictBamu; pamnoxiaccel «CoHer-PCM» ¢ mepegaTdymkom, 3aylTHBIM WHIYKTOPOM U
WHAYKIIMOHHOM TNeTiel; cucteMa MH(OpMaIMOHHAs JUTs cliabochblamux nepeHocHas «McTok» A2 co BCTPOCHHBIM ILICEPOM —
3BYKOBBIM HH(OPMATOPOM; JOKYMEHT-KaMepa; MporpaMMHUpyeMbIe CITyXOBBI€ alllapaThl HHANBHIYaTbHOIO TTOJB30BAHMSI.

3. AccHCTHBHBIC WH(OPMALMOHHBIC TEXHOJOTHHU: MPOrPAMMHOE O0ECHEUeHHE DKPaHHOrO JOCTymna ¢ CHHTe30M peud NVDA;
MIPOrpaMMBbI SKPAHHOTO YBEIWYEHHST; IIPOrPaMMBI PEYEBOTO CHHTE3a ISl KOMITBIOTEPOB M HOYTOYKOB; TPOTPaMMEBI PEYEBOTO CHHTE3a
JUTS MOOWJTBHBIX YCTPOMCTB; SKpaHHAsl KIIAaBUATYpa; dKpaHHas JyTia.

[pn HEoOXOAMMOCTH Uil OOYJAIOUIMXCS C HApYHNICHHSAMH 3peHHs Ha pabodynMx MecTax Ui IMPOBEACHHS MPAKTHYSCKUX HWITU
71a00paTOPHBIX 3aHATHH YCTaHABIMBAacTCS CIENMAlbHOE NPOrpaMMHOE oOecredeHue (mporpamMma pedeBoi HaBuramun NVDA,
peyeBbie CHHTE3aTOPBI, SKPAHHbIE JIYIIHI ).
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B yueOHBIE ayauTOpHM OOECIIeYMBACTCS OCCIPENATCTBEHHBIH MOCTYI IS OOYYalOIIMXCS WHBAINJIOB M OOYJaroImIMXCS C
OrpaHWYEHHBIMH BO3MOXKHOCTSIMH 37I0pPOBbsl. B Kax[oi ayauTopud, TAe OOYy4aroTCs WHBAJIHMIBI W JIUNA C OrpaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBS, IPETYCMAaTPHUBACTCS COOTBETCTBYIOIIEE KOMMYECTBO MECT I OOYJAIOIIMXCS C yIeTOM HapyIIEHUH HX
3JI0POBBSL.

JI1st OCBOGHMS NUCILMIUIMHBI WHBAIUIAM M JIMIAM C OTPAaHMYCHHBIMH BO3MOXKHOCTSAMH 3I0POBBS IPETOCTABISCTCSA JTOCTYH K
MEYaTHBIM MICTOYHUKAM, UIMCIOIMMCS B HaydHOH Oubianoreke Yenl'VY, ¢ IOMOIIBIO CIIENUAIBHBIX TEXHHYECKHX CPEACTB; TOCTYH K
9NIEKTPOHHBIM HCTOYHUKAM, IIPEICTaBICHHEIM B (hOpMe DJICKTPOHHOTO NOKyMeHTa B (oHIe Hay4Hoil OmOmmorexn Yenl'Y wimm
JNIEKTPOHHO-OMOIMOTEYHBIX CHCTEMAX, C ITOMONIBIO CIICNHATBHBIX TEXHHYECKUX M MPOTPaMMHBIX CPeACTB (paboduee MecTo I
HE3psTYero IOJb30BaTeNsl C NPOTPAaMMHBIM OOECIICYeHHEM SKPaHHOro JocTyma ¢ cuHTe3oM peun NVDA, pabouee Mmecto ¢
KOMIIBIOTEPHBIM pOJLIEpOM U Ki1aBuaTypoil Clevy ¢ G0nbIIMMY KHOIIKAMHU U € Pa3Jelsiomel KIaBUIIHN HaKIaIKoil).
Y4eOHO-METOJUIECKAEe MaTepHANIBI I 00yJAIONIMXCS U3 YHCIIa MHBAJIHAAOB ¥ JIMI] C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3JJOPOBBSI
MPEOCTABISIOTCS B (hOpMax, alaliTHPOBAHHBIX K OTPAHHYCHHSAM UX 3/J0POBBSI ¥ BOCIIPUATHS HH(OPMAIIN:

JUs1st TUIL ¢ HapyIICHUSIME 3pEHHUS:

- B IeyaTHOH (hopMe YBEITMUYCHHBIM HIPH(TOM,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTa,

- B hopme aynuodaiina,

- B ieyaTHOH popme mpudrom bpaiins.

JUi1st JTULL ¢ HAapyIICHUSIMHE CITyXa:

- B IIeYaTHOM (hopme,

- B (hopMe 3IIEKTPOHHOT O JOKYMEHTA.

JUi1st TUL ¢ HAapyIICHUSIMH ONIOPHO-ABUTATEIILHOTO alapara:

- B ieyaTHOH (opme,

- B (hopMe 2IIEKTPOHHOT O JIOKYMEHTa,

- B (hopme ayauodaiina.

JlaHHBII epeueHh MOXET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTa 00yYaIOIIUXCS.

JIis WHBAJIMIOB M JIMI C OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 3[J0POBbS OCBOCHHME HCLHUIUIMHBI MOXET OBITh YaCTHYHO WU
MTOJTHOCTBIO OCYIIIECTBJICHO C MCIIOJIb30BAHMUEM JIMCTAHIIMOHHBIX 00pa3oBaTenbHbIX TexHonoruii (Moodle, Adobe Connect Pro u mip.).
B ocBoeHnM QUCHMIUIMHBI MHBAIMAAMH U JHMLAMU C OTPaHUMYEHHBIMH BO3MOXHOCTSIMU 3JI0pPOBbS MCIIONBL3YeTCsl MHAWBHUIyalbHas
pabora. Ilon wHOMBHIYyanbHOW paboTOW Moapa3zyMeBaeTcsi J1Be (OPMBI B3aUMOJCHCTBUSI C TpENOJaBaTeNIeM: WHAMBHIyabHAs
yueOHast pabora (KOHCYJIbTAIMH), T.€. JOMOJHUTEILHOE Pa3bsCHEHHE y4eOHOro MaTepualla M yriyOJieHHOe N3ydyeHHe MaTrepuana ¢
TeMd OOy4aloIIMMHUCS, KOTOpble B O3TOM 3aMHTEPECOBaHbl, W WHAMBHAYaJbHas BOCHUTaTeNbHAs pabora. VHOuBHAyajbHbIE
KOHCY/IbTallMM HAampaBjieHbl HAa WHIMBHUAYaNU3alMI0O OOYYCHUs] U YCTAaHOBJCHHIO BOCIHTATENBHOTO KOHTAKTa MEXKAY
IpernojaBaresieM 1 00yJaroIyuMcesl MHBATUIOM WIN 00y4YaroUMMCsl ¢ OTPaHUIEHHBIMHU BO3MOKHOCTSIMU 3/10POBbSL.

[pu npoBeneHNU NPOLEAYPhl OLIEHUBAHUS PE3YJIbTaTOB 00YUECHHUsI MHBAJIUIOB U JIAIL] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBBSI
[0 JUCLUIUIMHE OOECIIeUMBAETCS BBINOIHEHUE CIEAYIOUIMX NONONHUTENBHBIX TPeOOBAaHUN B 3aBUCHMOCTH OT MHIMBHIYaJbHBIX
0CcO0EHHOCTEH, 00yUYaIOIIUXCS:

a) MHCTPYKLMS IO MOPSIIKY NMPOBEACHUS MPOLEIYphl OLECHUBAHUS NPEIOCTABIACTCS B JOCTYNHON (opMe (YCTHO, B MHUCEMEHHOM
(dbopme, B nmucbMeHHOU Gopme mprdTom bpaiins, ycTHO ¢ UCMOIb30BAHUEM YCIIYT CYPIOTIEPEBOIUMKA);

0) mocrymHas (opma mpenocTaBiCHHS 3aJaHUW OLCHOYHBIX CpeACTB (B mevaTHOH Qopme, B meyaTHOW (OpMe YBEITHUCHHBIM
mpudToM, B neyatHod Qopme mpudrom Bpaiinsg, B GopMe 3JIEKTPOHHOrO JOKYMEHTA, 3aJaHMs 3a4MTHIBAIOTCS ACCHCTEHTOM,
3aJaHusl IPEIOCTABIISIOTCS C UCTIOIb30BAaHUEM CYpPAOIIEPEBOA);

B) JoctynHas (opMa NpeAoCTaBICHUSI OTBETOB Ha 3ajaaHus (IMMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEPE, MMCbMEHHO
mpudTom Bpaiins, ¢ ucroab30BaHUEM YCIYT aCCHCTEHTA, YCTHO).

[Ipu npoBeneHnn NPOLEAYPHl OLIEHUBAHHS PE3YJIbTATOB 00YUIECHHUSI HHBAUIOB U JIAL] C OrPAaHHYEHHBIMHA BO3MOKHOCTSIMH 37JOPOBbS
MIPEAyCMaTPUBAETCSl HCIOJIb30BAHUE TEXHUYECKHX CPEICTB, HEOOXOAUMBIX MM B CBSI3U C MX HHAWBUIYaJIBHBIMA OCOOCHHOCTSIMH.
Otu cpeacrBa MOryT ObITh mpenocraBieHbl Yen['Y wiaM MOTYyT HCHONB30BaThCS COOCTBEHHBIC TEXHUYECKHE cpeicTBa. [Ipu
HEOOXOIMMOCTH HHBAIU/IAM U JIMIAM C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3[J0POBbSI IPEAOCTABIISCTCS AOTIOTHUTEIBHOE BPEMS IS
MIOATOTOBKHM OTBETa Ha 3aJaHusl, MPOLEAYpa OLECHUBAHUS PE3yIbTaTOB O0YUYESHUS 110 AUCLUUILTHHE MOXKET MIPOBOIUTHCS B HECKOIBKO
9TaIoB.

[poBenenne mpouenypbl OLHEHUBAHUS PE3yIbTATOB OOYYEHHs] MHBAJIUIOB W JIUI C OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 310pPOBBS
JOITYCKAETCs C HCIONB30BaHUEM TUCTAHIIHOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.
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