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1. Ilean oCBOCHMS IUCLIUILIMHBI

2. Mecro mucumminsbl B ctpykrype OITOIT

3. Komnerenuuu oOy4aromierocs, GopMUpyeMbI€ B pE3yJIbTaTe OCBOSHUS TUCIUTITHHBI
(Momyst)

4. O0BbeM JUCHUTIIMHBI (MOTYJIS)

5. CtpykTypa u cofepKaHue JUCIUTUTHHBI (MOTYIIs)

6. ®OHJ OIICHOYHBIX CPEACTB

6.1. IlepeueHp BUJIOB OLICHOYHBIX CPE/ICTB

6.2. TurnoBble KOHTPOJIBHBIE 3aJJaHNs] U UHBIE MaTEPUabI 7151 TEKYILIEH aTTecTaluu
6.3. TuoBbIe KOHTPOJIBHBIE BONIPOCHI U 3aaHUS U1l IPOMEKYTOYHOM aTTECTAlUN

6.4. Kputepun onieHUBaHUA

7. YueOHO-MeTOAnYECKOe U UHPOPMAITMOHHOE 00€CTICUCHUE AUCITUTIITUHBI (MOIYJIS)
7.1. PekomeHnayemas nureparypa

7.2. Ilepeuenb pecypcoB HH(HOPMALIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTu "MHTepHet"
7.3. Ilepeuenb nHOOPMATMOHHBIX TEXHOIOTUI

8. MarepualibHO-TEXHUUYECKOE 00eCIeUeHUE AUCITUTLIIUHBI (MOTYJIs)

9. MeTtoanueckue ykazaHus JUisi 00y4arolmXcsi 10 OCBOCHUIO TUCHUIUIMHBI (MOTYJIS)
10. CnenuaibHble yCIOBUSL OCBOCHUS AUCLUILINHBI 00YyYalOIIUMUCS C MUHBAJIMIHOCTBIO U
OrpaHU4YECHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI
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1. HEJIX OCBOEHUMA TUCHUTIINHBI

Llenbio OCBOCHHS TUCIUILIHHBI «DU3UKa» SIBISETCS (POPMUPOBAHUE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS U
npruoOpeTeHne CTyICHTaMH 3HaHU# 00 OCHOBHBIX (DYHJIaMEHTAJIbHBIX 3aKOHAX (DU3HKH.

OCHOBHBIE 33J1a4H JUCITUTLUIHHBI: N3YyUYCHUE CTYACHTAaMHU OCHOBHBIX MMOHATHUN U 3aKOHOB (bPI3I/IKPI, 3HAaKOMCTBO C OCHOBHBIMH
METOJAaMHU UCCIICAOBaHMA, HCIIOJIb3YyEMBIMU B (1)1/131/11(6; HU3YyUCHUC HpI/IJ'IO)KeHI/Iﬁ (1)I/ISI/I‘ICCKI/IX 3aKOHOB B HpO(i)eCCI/IOHaJ'II)HLIX 3ajadax.

Pe3yJ’ILTaTI)I 06y'-IeHI/I$I 10 JTUCHUIITIMHE HAaIlIpaBJICHBI HA JOCTHXKCHHUC NHANKATOPOB!:

OIIK-1.1 - ucronp3yeT MaTeMaTHIECKHUH aIapaT JUisl OIMCaHus, aHAIN3a, TEOPETUIECKOTO U IKCIIEPUMEHTAILHOTO HCCIIEOBaHNUS
Y MOJICIUPOBaHMS (PU3NYECKUX U XUMHYECKHX CUCTEM, SIBICHUN U MIPOIIECCOB

OIIK-1.2 - ucronb3yeT GU3MIECKHE 3aKOHBI U MPHHIIMIEI B CBOCH IMPO(eCcCHOHAIBLHON eI TeTbHOCTH

OIIK-1.3 - ucroab3yeT OCHOBHBIC IKCIIEPUMEHTAIBHBIE METO/IbI ONPEIeNICHUS] (HU3UKO-XUMUIECKHX CBOWCTB MATEPHAIIOB U
W3ICNINI U3 HUX

OIIK-3.1 - CocraBisieT OTYETHI 110 YU4eOHO-HUCCIIEIOBATENBCKO IESITENbHOCTH, BKIIFOUAS aHATIN3 SKCIICPUMEHTAIBLHBIX PE3YJIbTATOB,
COIIOCTABJICHHS UX C U3BECTHBIMHU aHAJIOTAMHU

OIIK-3.2 - ®opmupyeT 1eMOHCTPALlMOHHBIH MaTepHa U MpeACTaBIAeT pe3yabTaThl CBOEH UcCIeI0BaTeNbCKOM AeATeIbHOCTH Ha
Hay9IHBIX KOH()EPEHINAX, BO BPEMs IPOMEKYTOUHBIX U HTOTOBBIX aTTECTAIINH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hwuxi (pazper) OITOIT: b1.0.04.01

2.1 TpeGoBaHus K NMpeIBapPUTEILHOI MOAT0OTOBKE 00yYaloIIerocs:

He mpemycmoTpeno.

2.2 JIncUUMNIMHBI U MPAKTHKH, 1JIs1 KOTOPBHIX 0CBOEHHUE TAHHOH TUCHMILIMHBI (MOAYJIs1) HE0OX0AUMO KaK MpeAllecTBYIoOLIee:

duznyeckas XUMHS

DNeKTpOHNKa

3. KOMIETEHLMY OB YYAIOIETOCSl, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUC LM TAHBI
(MOJYJIS)

OIIK-1: Cnoco0eH pemiaTh 3aa4u NpogeccHoHaILHO AeATeTbHOCTH HA OCHOBE IPHUMEHEHHS eCTeCTBEHHOHAYYHBIX H
00LIeNHKEHEPHBIX 3HAHUI, METO0B MaTEMATHY€ECKOT0 AaHAJIM3a U MO/JETUPOBAHUS

3HaTb:

Jns noctmxenust OITK-1.1: 6a30Bble TeopeTnueckie 3HAHNS M0 (U3HUKE; CMBICII OCHOBHBIX TEPMUHOB W ITOHATHH (DU3UKH; METOBI
U CHIOCOOBI OJIyYEHUs U OCBOCHUSI MaTepuaia 1o (Gusuke; o GU3MIECKUX MPOIEccax, MPOUCXOIIIUX B OKPYKAIOLIEM MUPE U, B
YaCTHOCTH, O (PU3HIECKHX TIPOIIECCax, COMPOBOKIAIOMIX IPOPECCHOHATBHYIO AESATEIFHOCTD; OCHOBHEIE MIPaBHIa 0hopMIIeHNS
MaTepuasoB U pe3ylbTaToB J1a00paTOPHbIX UCCIEJOBaHUIL; IpaBuiia 0(hOPMIICHUS TaOIHULl, CXEM, PUCYHKOB M UePTEXKeH B HAyIHBIX
0TYEeTax; IpaBHia U CIIOCOOB! BBIYUCICHUS OIPELTHOCTEN IOy4EHHbIX JAHHBIX

YMmeTnb:

Jns noctmwkenus OITK-1.2: monp30BaThCs TEOPETUUECKUMY 3HAHUS U IPAKTUUECKUMU HaBBIKAMHU, TIOJIyYEHHBIMU B PAMKax
U3ydeHUs Kypca o0meil GH3HNKI; TPOTHO3HPOBATH ITOCIEACTBHS (PH3UIECKUX MTPOLECCOB MIPOUCXOIANINX B MPO(eCCHOHATBHOI
JIeSTENbHOCTH; AaHAJIM3UPOBATh NOJTY4YE€HHbIE IKCIIEPUMEHTAIIbHBIE JAaHHBIE

Baaners:

Jns noctmwkenns OITK-1.3: 6a30BBIMH TEOPETHUECKUMH 3HAHUSIMU 1 HABBIKAMHM JIAOOPATOPHBIX UCCIECIOBAHUM B 0071aCTH (GU3UKU

OIIK-3: Cnnoco0eH NpoBOAUTL U3MePEeHHs M HA0/II0JeHusl, 00padaThIBaTh U NMPEACTABIATH IKCIIEPHMEHTAJIbHbIE IaHHbIE

3HaTh:

Jns noctmkenns OITK-3.1: 0coGeHHOCTH OpraHU3aliK eCTECTBEHHOHAYYHBIX HCCIIeIOBaHUN

YMmeTnb:

Jns noctmxennst OITK-3.1: s dexTrHBHO Oprann3oBaTh padoTy MO U3YUSHUIO ONPEICICHUA U 3aKOHOB €CTECTBEHHBIX HAYK
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Baapers:

Jns noctmwkenus OITK-3.1, OIIK-3.2: HaBbIKaMU CaMOCTOSITENIbHOM paboThl ¢ yueOHOI U Hay4HOH JUTepaTypoi

B pe3yabTaTe 0CBOCHUS JUCHHMILIMHBI 00y4AaIOLIMIiCs 10 KeH

31

3HaTh:

311

0COOEHHOCTH OpPraHH3allli €CTECTBEHHOHAYYHBIX HCCIIEA0BaHNN; 0a30Bble TEOpETHYECKHE 3HAHUS 110 (PHU3HKE;
CMBICTT OCHOBHBIX TEPMHHOB U MOHATHH (DPU3UKH; METOBI U CIIOCOOBI MOTYYSHHUS 1 OCBOCHHS MaTepHana 1o Gusmke;
0 (usnyeckux mporeccax, MPOUCXOIAIINX B OKPYXKAIOLIEM MUPE U, B YaCTHOCTH, O (pr3nvecKkux mpoieccax,
COIPOBOKAAIOIIUX MPOYECCHOHANBHYIO IeATeIbHOCTh; OCHOBHBIE IIpaBHiIa 0(OPMIICHHS MaTepHAIOB U PE3yJIbTaTOB
11a00paTOPHBIX UCCIIEA0BaHUHN; NpaBHiia 0pOopMIICHHS Ta0INI, CXeM, pUCYHKOB U YepTeKeil B HAY4YHBIX OTUETAaX;
IIpaBHJIa ¥ CHOCOOBI BBIYMCIICHNUS [TOTPEITHOCTEH TTOTyIeHHBIX TaHHBIX; O Pa3MEPHOCTIX (PU3NIECKUX BENIUH

3.2

YMeTh:

3.21

3¢ HeKTUBHO OpraHU30BaTh PaboTy 110 U3YUCHHUIO OIPEICICHHI U 3aKOHOB €CTECTBEHHBIX HAYK; IIOJIb30BATHCS
TEOPETHYCCKUMHU 3HAHHS M MPAKTHICCKHMHU HAaBBIKAMH, MOJYYCHHBIMH B paMKax U3y4eHHs Kypca oouieit Gpusukmu;
MPOTHO3UPOBATH MOCIEACTBUS (DH3UUECKUX MPOLECCOB MPOUCXOMIILINX B MPOMECCHOHATBHOM ASSITCIBHOCTH;
aHaJIM3UPOBATH MOJTYUCHHBIC YKCIIEPUMEHTAIIbHBIC TAHHBIC, [PAMOTHO, TOCIEI0BATEIHHO U JJOTHYHO 0(OPMHUTH
pe3yabTaThl paboTHI

3.3

Baagerb:

3.3.1

HaBBIKAMH CaMOCTOSATENILHON pabOTHI ¢ y4eOHOH M HAYYHOM JIUTEpaTypoil; 6a30BBIMU TEOPETHYECKUMHU 3HAHUSAMH U
HaBBIKAMH J1a00PaTOPHBIX CCIIENOBAaHUN B 00JIaCTH (DU3UKH; OHATHIHBIM anmapaToM (U3UKH; HABBIKOM
TPaMOTHOTO MPEJICTABIICHUS PE3yIbTaTOB UCCIIEIOBAHUI U HABBIKOM O(OPMIICHHUS OTYETOB 10 JJa0OPATOPHBIM
paboram

4. ObFBEM JJUCIIMITJIMHBI (MOAY JI5I)

O6wan TpyaoemMKkocTb 153ET

Yacos o yueOHOMY Tutany : 540 Buner konTponst B cemecTpax:

B TOM YHCJIC :

ayIUTOpHBIC 3aHATHS : 252 9K3aMeHHl 1, 2, 3

caMmocTosTebHas paboTa : 2241
4acoB Ha KOHTPOIb : 54
KOHTaKTHas pabora: 261,9

HKP: 9,9
5. CTPYKTYPA U COAEP KAHUE JUCIMIIJIMHBI MOOYJIS)
Kon HaumenoBanue pa3iesioB U TeM /BU]I 3aHATHUsI/ Cemectp | Yacos Jlutepatypa
3aHATHS /[ Kvpc

Pazgen 1. ®usuyeckue 0CHOBbI MexaHHKU. MoJiekyasipHast pU3NKa U
TePpMOAMHAMHKA

11 IIpenmer pu3rku. MexaHuka u ee CTpyKTypa. Monenu B Mexanuke. Cucrema 1 18 |JI1.1J11.2 J11.3 J11.4
oTcyera. TpaekTopus, AIMHA IyTH, BEKTOp nepemenieHus. CKopocTs. JI1.5 JI1.6 JI1.7 JI1.8
VYckopenne. Kunemarrka BpamarenpHOTo ABKeHUs. [lepBrIif 3aKkoH JIT.9 JI1.10 JI1.11
Hsrorona. Cuita. Mexanudeckue cucteMsl. Macca. IMnynbc. Bropoii 3axoH JI1.12 J11.13
Herorona. [IpuHmmm He3aBUCHMOCTH JNecTBHS CHIL. TpeTuil 3aKk0H JI1.14J12.1 J12.2
HeroToHa. 3aKoH coXpaHeHMs1 UMITyJIbCa. 3aKOH JBHKEHHsI ICHTPA Macc. J12.3 J12.4 J12.5 J12.6
Cuitel B Mexanuke. Pabora, sHeprust, MmoutHocTs. Kunerndaeckas u JI12.7 J12.8 J12.9
MOTEHIMANIbHAs SHEPIUs MEXaHUUYECKOH CUCTEMBI. 3aKOH COXPaHEHUs JI2.10 J12.11
sHepruu. Coynapenus. [lorennuansaoe nosue cuit. Ilone cun TaroreHus. JI2.12J13.1 JI3.2
Kocmuueckue ckopoctu. MomeHT nnepuuu. Kunernueckas sHeprus JI3.3J13.4J13.5
BpameHus. MomeHT cuiibl. OCHOBHOE YpaBHEHHE IMHAMUKH BPALIATEIbHOTO 210233 34 35 26
JBIDKEHMs TBEPAOTo Tena. MOMEHT UMITYJIbCa U 3aKOH €r0 COXPaHEHHSI. 97
ConocTaBieHre OCHOBHBIX BEJIMYMH M COOTHOIIEHUH AJIS TOCTYNATEbHOTO U
BpaliaTeIbHOTo IBIKeHuUs Tena. IIpeobpazoanus [anunes. [ToctynaTs
Oiinmreitna. [Ipeobpazosanus Jlopena. OCHOBHBIE COOTHOIICHHS
PENATUBUCTCKOW TUHAMUKH. /JIex/
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1.2 CraTucTuueckuil U TEpMOJUHAMUYECKUN METO/bI UCCIIEA0BAHUS. 1 16 |JI1.1J11.2J11.3 J11.4
Tepmoamnamudeckas cucreMa. Temmeparypa. Moaens uaeansHOTO rasa, JIT.5 JI1.7 J11.8 JI1.9
OCHOBHBIE 3aKOHBI HJICAJIBHOTO Ta3a. Y paBHEHUE COCTOSHUS U/I€ATIBHOIO Ia3a. JIT.10 J11.11 J11.12
Ocnosnoe ypaBuenne MKT uneansaoro raza. CpegHsist KBagpaTUIHAS JI1.13 JI1.14J12.1
CKOPOCTb MOJIEKYJI HJ€aNbHOr0 ra3a. 3akoH MakcBeluia o pacpeielIcHuu J12.2 J712.3 J12.4 JI2.5
MOJIEKYJ UACAIBHOTO ra3a 1o ckopocTsM. CKOPOCTU XapaKTepU3yIOIue JI12.6 J12.7 J12.8 J12.9
COCTOSIHUE UIeabHOTO Ta3a. bapomerpudeckas ¢popmyina. Pacnipenenenue JI2.10 JI2.11
Bonbumana. Cpensss JulnHa CBOOOIHOTO pobera MoeKyi. SIBneHue J12.12J13.1 JI3.2
nepeHoca. TemnonpoBoanocts. Juddysus. BuyTpeHHnee TpeHne (BI3KOCTb). JI3.3J13.4 J13.5
BHyTpeHHss SHEeprus TEpMOIUHAMUYECKON cucTeMbl. Yuco creneHei 01 3233 24 25 56
cB000/161. 3aKOH boJbIIMaHa 0 pABHOMEPHOM PACIIPE/ICIICHUH SHEPTHH T10 27
cTerneHsaM cBoboasl. Ilepoe Hauano TepmoauHamuku. Pabora ra3a npu ero
pactmpenun. TermoeMKocTb. MomspHast TETIIOEMKOCTh P MOCTOSHHOM
o0beMe. MosipHast TEII0EMKOCTh IIPU IIOCTOSHHOM JaBJICHUU. Y paBHEHUE
Maiiepa. M3omporieccel. AnunabaTuyeckuii porecc. PaboTa raza B
annabatuyeckoM mpouecce. [Tonutponuyeckue mpoueccsl. Kpyrosoit
nporiecc (tukn). KITJI kpyrosoro mporiecca. OOpaTuMbliii 1 HEOOpATUMBIN
npoueccel. DHTponus. M3MeHeHue suTponuu. CTaTUCTUYECKOE TOJIKOBAHUE
suTponuu. [Iporeccst Bo3pacranus suTponuu. Bropoe Hagaio
TepMoauHaMuKH. TpeTbe Hauaao TepMOAUHAMHUKU. TenoBble ABUraTeId U
xonoawibHbIe MammuHbL. Teopema Kapno. Luxir Kapao. YpaBuene Ban-nep-

Baanbca. 30TepMbl peanbHbIX Ta30B. BHYTpeHHSs SHEprusl peaibHoro rasa.
Kunkoctu u ux onucanue. [loBepxHoctHOE HaTsHKeHHEe. CMaunBaHuUE.
Kpucramndeckue 1 amop¢dHble TBepAble Tesla. TUIIbI KPUCTAILIOB.
TemmoemkocTh TBepABIX Tell. MI3MeHeHme arperatHeix coctosiHui. Da3oBbie
nepexonpl. JlnarpamMma coctosiHus. Y paBHeHue Knanelipona-Knaysuyca.
AHanu3 aAuarpamMMel coctostHus. /JIex/
1.3 Pemenue 3aaa4 1o MexaHUKe MaTepHanbHOH Touku /IIp/ 1 12 [JI1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI11.14J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 J13.2
JI3.3J13.4 J13.5
3132 33 54 35 56
27
1.4 |Pemenue 3aga4 no MexaHuke Teepaoro tena /I1p/ 1 12 [JI1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI11.14J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 J13.2
JI3.3J13.4 J13.5
013233 24 25 56
97
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1.5

Pemenue 3ana4 o MonekynsipHoit ¢pusuke u repmoauHamuxe /Ilp/

1

10

J1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI1.14J12.1
J12.2 J712.3 J12.4 JI2.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
JI2.12J13.1 JI3.2
JI3.3J13.4J13.5
01 3233 24 25 56
97

1.6

Wzmepenust, ommOKU U3MepeHuit, 00paboTka pe3yIbTaTOB H3MEPCHHUH.
N3mepenue TMHEHHBIX BenndnH. OOpaboTKa MpSIMBIX B KOCBEHHBIX
U3MEpeHUA. YIIPpaXHEHHUs [0 pacueTy OmuOoK. MeTo | HanMEHbLINX
KBasipaToB. /J1ab/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI1.14J12.1
J2.2J12.3 J12.4 JI2.5
J12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 JI3.2
JI3.3J13.4J13.5
91 32 33 24 25 56
97

1.7

JIabopaTOpHbI MPAKTUKYM IO KHHEMATHKE, THHAMHKE U MEXaHUYIECKUM
KoJjebanusam /J1ab/

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI1.14J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 JI3.2
JI3.3J13.4J13.5
013233 54 35 56
o7

1.8

JlaGopaTOpHBIH NPaKTUKYM 110 MOJIEKYISPHON (HHU3HUKE U TEPMOAUHAMUKE
/J1a6/

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 J11.11 JI1.12
JI1.13 JI1.14J12.1
JI2.2J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
JI2.10 J12.11
J12.12J13.1 JI3.2
JI3.3J13.4J13.5
013233 24 35 56
o7
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1.9 Kunemaruka. JluHaMuka MaTepHanbHOi Touku. PaboTa u sHeprus. MexaHuka 1 447 [JI1.1J11.2 JI1.3 JI1.4
TBEpPAOrO TeNa. DIEMEHTHI CIIEIHATbHON TEOPUH OTHOCHUTEIBHOCTH. JIT.5 JI1.7 J11.8 JI1.9
MonekynsapHO-KMHETHYECKAs TEOPHs UACAIbHBIX ra3oB. TepMoanHaMuka. JI1.10 JI1.11 JI1.12
PeanbHble ra3sl, )KUAKOCTH U TBepbie Temna. /Cp/ JI1.13 J11.14J12.1

J2.2J12.3 12.4 J12.5
JI2.6 J12.7 J12.8 J12.9
J12.10 J12.11
JI2.12J13.1 JI3.2
JI3.3J13.4 J13.5
013233 24 25 26
27
1.10 [IToaroroBka k 1a00paTOPHBIM pabOTaM: O3HAKOMJICHHE C TCOPETHUCCKHUMHU 1 30 (JI1.1J11.2 J11.3 J11.4
OCHOBaMH, YCTPOUCTBOM U IPUHIUIIOM PaOOThl YCTaHOBKY, INTAHOM JI1.5 J11.7 J11.8 J11.9
SKCIIEPUMEHTAIBHOTO MCCIIEAOBaHUS, IOATOTOBKA 3aTOTOBKH OTYETA. JIT.10 JI1.11 JI1.12
BrinonHeHue pacyeToB 110 00paboTKe pe3ysIbTaTOB U3MEPEHHH, CPAaBHEHHIO C JI1.13 JI1.14J12.1
TEOPETUIECKIMH MOJICIISIMH, HATJISITHOE TIPEICTaBIIEHUE PE3yIIbTaTOB B J12.2 J12.3 J12.4 J12.5
(dopme Tabiui 1 rpaKOB, MOATOTOBKA OTYETOB 110 JJa0OpaTopHBIM paboTam. J12.6 J12.7 J12.8 J12.9
/Cp/ J12.10 J12.11
J12.12J13.1 J13.2
JI3.3J13.4 J13.5
91 32 33 24 25 56
27
Paznen 2. DjeKTpU4ecTBO U MarHeTHU3M
2.1 Dnekrpuueckuii 3apsi. 3akon Kynona. HanpsbkeHHOCTD 2 18 [JI1.1J11.2 JI1.3 J11.4

anekTpocratuueckoro noss. Ilotok Bexropa E. [lpunuun cynepnoszunuu
aneKkTpocTtarnideckux nojiei. Teopema ["aycca. Hupkymsmus BekTopa
HanpspkeHHocTu. [loTeHnuansHas sHeprus 3apana. [loreHnuan
JIEKTPOCTaTHUECKOT0 Mouis. PasHocTh noTennumanos. CBA3b MEXIY
HaNpPSHKEHHOCTHIO U MOTEHIUATIOM. DKBUIIOTCHIIUAIbHBIE TOBEPXHOCTH.
[Ipumeps! pacyera HanboIEe BaKHBIX CUMMETPUYHBIX 3JIEKTPOCTATHYECKUX
nojiel B BakyyMe. DJIEKTPOCTaTHYECKOE T0JIE B IUDIIEKTPUUECKOH cpere.
[onspuzoBanHOCTh. [IManeKkTpuyeckas NPOHUIIAEMOCTh CPE/Ib
OnexTpuyecKkoe CMEIeHUe. Y CIOBHS Ha IPaHUIIE pasera ABYyX
nuasnexkTpuueckux cpenl. CerneroanekTpuku. [IpoBogauku B
ANIEKTPOCTATHUECKOM ToJIe. DiekTpoeMKocTb. KonneHncaropbl. CoeHEHHs
KOHJIEHCATOPOB. DHEPTUs CUCTEMbI HEIIOABKHBIX TOUECYHBIX 3aPSI0B.
DOHeprus 3apsHKEHHOTO YeIUHEHHOTO IIPOBOJHUKA. DHEPrHsl 3apsyKEHHOT0
KOHJIeHCcaTopa. DHeprus 3JeKTpocTaTuYecKoro rnois. [locTossHHbIN
IEKTPUUYECKUH TOK, CUJIA U IIOTHOCTH TOKa. CTOPOHHHE CUJIBL
DIEeKTPOABIKYIIAS CHJla U HanpspkeHue. 3akoH OMa. DIeKTpudeckoe
comnpotusieHue. COnpoTUBICHUE COEAUHEHHS IPOBOJHUKOB: TemmnepaTypHast
3aBHCUMOCTb COIPOTHBIICHUS. PaboTa 1 MOIIHOCTB ToKa. 3akoH JIxoyiisi—
Jlenna. 3akon Oma i1t HeOTHOPOIHOTO ydacTka 1emnu. [IpaBmia Kupxroda
JUISl pa3BETBIICHHBIX 1enel. /Jlex/

JI1.5 J11.7 J11.8 J11.9

JI1.10 JI1.11 JI1.12
JI1.13 JI1.14J12.1

J2.2J12.3 J12.4 JI2.5

J12.6 J12.7 J12.8 J12.9

J12.10 J12.11

JI2.12J13.1 JI3.2
JI3.3J13.4J13.5

91 32 33 24 25 56
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2.2 OCHOBHBIE 0OCOOCHHOCTH MarHUTHOrO noJis. Pamka ¢ Toxom. Hampasienue 2 16 |JI1.1J11.2J11.3 J11.4
MarHuTHOTO moJist. Bektop MarauTHOM MHAYKIMHA. Makpo TOKH U MHKPOTOKH. JIT.5 JI1.7 J11.8 JI1.9
CBs13b MEXy BEKTOPAMH, XapaKTepU3YIOIMMHU MarHuTHoe roie. [Tonobue JIT.10 J11.11 J11.12
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUIECKOTO U MATHUTHOTO TOJIEeH. JI1.13 JI1.14J12.1
3akon buo—CaBapa—Jlannaca. MarautHoe noje npsiMoro Toka. MaruursHoe J12.2 J712.3 J12.4 JI2.5
oJIe B IEHTPE KPYroBOIo TOKa (ColeHouaa). 3akoH Ammepa. JI12.6 J12.7 J12.8 J12.9
BsaumoseiicTBre mapauieIbHBIX TOKOB. MarHuTHAast MOCTOsSIHHAS. ETMHUIBI JI2.10 J12.11
MAarHUTHOW MHAYKIIMH HAaNPSYKEHHOCTH MarHUTHOTO NoJIsl. MarHuTHOE mose JI2.12J13.1 JI3.2
cB0OOIHO nBMKYIIerocs 3apsina. Cuna JlopeHia. JIBuxkeHue 3apsHkeHHBIX JI3.3J13.4 J13.5
YyacTHL B MarHUTHOM noste. Db dexr Xoma. Teopema 0 LUPKYISILIIUN BEKTOpa 01 3233 24 25 56
B. TIlortok BekTOpa MarHUTHOI HHAYKIMH. Teopema ["aycca mist MarHUTHOTO 27
nons B Bakyyme. Cucrema ypaBHeHuUil MakcBeiuia Juis 3JeKTpOMarHUTHOTO
noiisi. Buxpesoe anexrprueckoe noine. Tok cmemenus. [lomnas cucrema
ypaBHeHuit Maxcaena. OnbiTel @apajes. 3akon @apanes. 31C UHIYKIMU B
HETIOIBIDKHBIX MTPOBOIHIKAX. Bpalenne paMKi B MarHUTHOM TIOJIE.

Buxpessle Toku (Toxu Pyko). MHAYKTUBHOCTE KOHTYpa. CaMOUHTYKIHSL.
Bsaumuas unaykius. TpancdopMaTopbl. DHEPrUs MATHUTHOTO TIOJIS.
MarHuTHbIE MOMEHTBI 3JIEKTPOHOB U aTOMOB. /IMa- U mapaMarHeTUKU.
Hamaramuennocts. MarauTHoe nosie B BemecTse. PeppoMarHeTHKH U UX
cBoiictBa. /JIex/
2.3 Pemenue 3anau 1o snexkrpocraruke /I1p/ 2 12 |[JI1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI1.14J12.1
J12.2 J12.3 J12.4 J12.5
J12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 J13.2
JI3.3J13.4J13.5
91 32 33 24 25 56
27

2.4 Pemienue 3agay o BBIYUCIIEHUIO XapaKTEPUCTUK IOCTOSHHOTO 2 12 [JI1.1J11.2 J11.3 J11.4

anekTpudeckoro Toka /IIp/ JI1.5 J11.7 J11.8 JI1.9
JI1.10 JI1.11 JI1.12

JI1.13 JI11.14J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9

J12.10 J12.11

JI2.12J13.1 J13.2

JI3.3J13.4 J13.5
3132 33 54 35 56

27

2.5 Pemienue 3anay Ha BbIYMCIEHNE XapaKTEPUCTUK MAarHUTHOTO HOJIS U 2 10 (JI1.1J11.2 J11.3 J11.4

MarHUTHBIX sBieHui /TIp/ JI1.5 J11.7 J11.8 JI1.9
JI1.10 JI1.11 JI1.12

JI1.13 J11.14J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9

J12.10 J12.11

J12.12713.1 J13.2

JI3.3J13.4 J13.5
31 32 33 24 25 56
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2.6 JIa6opaTopHbI NPaKTUKYM 110 3JIEKTpUdecTBY /J1ab/ 2 6

J1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 J11.14J12.1
J12.2 J712.3 J12.4 JI2.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 JI3.2
JI3.3J13.4 J13.5
01 3233 24 25 56
o7

2.7 JlaGopaTopHbIii MPaKTUKYM MO0 MarHutTusmy /J1a6/ 2 6

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 JI1.9
JI1.10 JI1.11 JI1.12
JI1.13 JI1.14J12.1
J2.2J12.3 J12.4 JI2.5
J12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 J13.2
JI3.3J13.4J13.5
91 32 33 24 25 56
97

2.8 JIa6opaTOpHbIH NPaKTUKYM I10 JIEKTPOMArHUTHBIM KosieOaHusaM /J1ab/ 2 4

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 J11.14J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 JI3.2
JI3.3J13.4 J13.5
013233 54 35 56
97

2.9 DNeKTpoCcTaTuKa. DIEKTPOIUHAMUKA. MarHeTusM. DIIeKTpOMarHUTHbIE 2 44,7
kousiebanust /Cp/

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 J11.11 JI1.12
JI1.13 J11.14J12.1
JI2.2J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
JI2.10 J12.11
J12.12J13.1 JI3.2
JI3.3J13.4 J13.5
013233 24 35 56
97
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2.10 |TlomroroBka K JJaOOPATOPHEIM padOTaM: 03HAKOMJICHHE C TCOPETHYCCKIMH 2 30 [JI1.1J11.2J11.3J11.4
OCHOBAaMH, YCTPOHCTBOM M TIPUHIIMIIOM paOOThl YCTAHOBKH, TNIAHOM JIT.5 JI1.7 J11.8 JI1.9
3KCIIEPUMEHTAIBHOIO UCCIIEA0BaHUS, TIOATOTOBKA 3arOTOBKU OTYETA. JI1.10 JI1.11 JI1.12
BeInonHeHre pacieToB Mo 00paboTKe pe3ysIbTaTOB U3MEPEHHH, CPABHEHHIO C JI1.13 JI1.14J12.1
TEOPETHYECKUMU MOJEISIMH, HATJIAIHOE NIPEICTABIEHHUE PE3YIbTATOB B J12.2 J712.3 J12.4 JI2.5
(opme Tabiui ¥ rpaMKOB, IOATOTOBKA OTYETOB 110 JJa0opaTopHBIM paboTam. JI2.6 J12.7 J12.8 J12.9
/Cp/ J12.10 J12.11

J12.12J13.1 JI3.2
JI3.3J13.4 J13.5
01 3233 24 25 56
27
Paznen 3. BoiHoBas u kBaHTOBasi onTuka. CTpoeHHe aToMa H AaTOMHOI'0
saapa
3.1 Kone6anus. O0uumii noaxo/ K M3y4eHHUIO KoIeOaHnH pa3nuyHoil Gru3ndeckoi 3 18 [JI1.1J11.2J11.3J11.4

npuposl. ['apMoHIYecKkre KoJeOaHus U HX XapaKTePHCTHKY.
JuddepennuansHoe ypaBHEHHE FapMOHUYECKUX KojieOaHuil.
DKCHOHEHIHaNbHast opMa 3aIiCH FApMOHNYECKHUX KoJeOaHui.
MexaHnnuyeckue rapMOHUIeckre KonebaHus. DHeprus MaTepUallbHOM TOUKY,
COBepILarIIei rapMOHUYECKHE KoJieOanus. ['apMOHUYECKUI OCTIMILIISITOP.
[IpyxnuHnbIi MasTHUK. MaTemaTudeckuil MasTHUK. DU3ndeckuil MasTHUK.
DNEeKTPUUECKU KosebaTenbHbIi KOHTYp. CTamuu KoneOaHuii B
U/leaM3upPOBAHHOM KoJieOaTenbHOM KOHTYpe. CBOOOJHbIE TApDMOHHYECKUE
KonebaHus B KojeOaTeIbHOM KOHTYpe. Cllo)KeHHne rapMOHUIECKHX
konebanuil. buenus. 3aryxatomue konebanus. uddepennuansHoe
ypaBHEHHE CBOOOIHBIX 3aTyXalOIINX KOJICOAHHUI JTMHEHHON CHCTEMBI.
JexpemeHT 3aryxanus. JJoOpoTHOCTB KonebaTenbHOil cucteMsl. [Ipumepsl
cBOOO/HBIX 3aTyXaloUUX KojaeOaHuil. BoiHyxneHHsle konebanus. Pe3onaHc.
[Tepemennsriii Tok. JleficTByromiee 3HaueHNE TIepEMEHHOT0 ToKa. MOIITHOCTB,
BBIAEIIsIEMas B LIETIM IEpEMEHHOTro Toka. BoimHOBOI nporecc. Ynpyrue
BOJIHEL. YTIpyrasi rapMOHIYEcKas BoyHa. berymue BomHbr. da3oBasi CKOPOCTS.
Bonnosoe ypasHenue. [Ipunnun cynepnosunuu. I'pynnosas ckopocTs.
Unrepdepennys BoiH. CTOSUIHE BOTHBL. DJIEKTPOMArHUTHBIE BOJIHBI.
HOHCpC‘lHOCTL OJICKTPOMArHUTHBIX BOJIH. 3Hepr1/1ﬂ SJICKTPOMArHUTHBIX BOJIH.
Unrepdepennus ceera. Judpaxuus ceera. Aucnepcus csera. [lonspuzarms
cBeta. Temtosoe u3nydenue. 3akoH Kupxroga. 3akon Credana-bonbimana,
3akoH Buna. Cnektp TeroBoro usimydenus, popmyna [Inanka. @otoaddexr,
3akoHbI PoTordpdexra. DotoHsl, Gopmyna DiHmTENHA U1 hoTodddekTa.
Wmnynbce poToHOB U naBienue ceeta. Ipdext Kommnrona. /Jlek/

JI1.5 J11.7 J11.8 J11.9

JI1.10 JI1.11 JI1.12
JI1.13 J11.14J12.1

J12.2 712.3 J12.4 J12.5

JI12.6 J12.7 J12.8 J12.9

J12.10 J12.11

J12.12J13.1 JI3.2
J3.3J13.4J13.5

013233 54 35 56
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3.2 Crpoenue aroma. Mozenu atoma TomcoHa u Pezepdopaa. JIuneituarsrit 3 16 |JI1.1J11.2 J11.3 J11.4
criektp aroma Bogoposa. [loctymnarsr bopa. Onbrrer ®panka u ['epua. Crexp JIT.5 JI1.7 J11.8 JI1.9
aroma BoiopoJa 1o bopy. KopnyckynsipHo-BoJHOBOH Ayann3M CBOHCTB JIT.10 J11.11 J11.12
BemecTBa. HekoTopsie cBoiictBa BosH ae-bpoitnsa. CooTHomenne JI1.13 JI1.14J12.1
HeormpeneneHHocreil. BonHoBas ¢yHkms u ee cBolictBa. OO1iee ypaBHEHHE J2.2J12.3 J12.4 J12.5
Ipenunrepa. Ypasuenue lllpenunrepa ams cTallMOHAPHBIX COCTOSTHHM. JI12.6 J12.7 J12.8 J12.9
JIBikeHne cBOOOAHOM YacTHIbl. YacTUIa B OJTHOMEPHON MPSMOYTOJIBHOM JI2.10 JI2.11
"moreHuuanpHo siMe" ¢ 6eckoHeYHO BhICOKUMHU "cTeHkamu'". [Ipoxoxxnenue JI2.12J13.1 JI3.2
YaCTHIIBI Yepe3 NMOTeHIUANbHBII Oapbep. TyHHenbHBIN 3 dekT. JInHEHHbIH JI3.3J13.4 J13.5
rapMOHUYECKUI OCLIUILIATOP B KBAHTOBOI MeXaHUKe. ATOM BOJOpOJia B 01 3233 24 25 56
KBaHTOBOI MexaHuke. KBantoBsie uncina. [IpaBuina or6opa. CrivH 3J€KTpOHa. 27
[TpuHIUT HEPA3THYUMOCTH TOXKICCTBEHHBIX YacTHIl. DEpMHUOHBI U O030HEI.

[TonsTust o kBaHTOBO#M cratucTuke boze—DitHmTeitHa n ®epmu—/{npaxa.
punnun IMaynu. PacnpeneneHue 31eKTPOHOB B aTOME I10 COCTOSTHUSIM.
PenTreHoBcKue crieKTphl. MoneKysipHbIe crieKTpbl. KomMOuHalmonHoe
paccesinue cBera (3¢ dext Pamana). [Tornomenue. CnoHTaHHOE U
BEIHYXJIeHHOe n3nyderue. Jlazeprl. CTpoeHue 1 BaKHEHIINE CBOHCTBA sIep.
AToMHBIE spa 1 ux onucanue. JledexTr Macchl U 3Heprus cBs3u aapa. CrvH
siIpa U ero MarHuTHBIH MOMeHT. CBOMCTBA sSEPHBIX CHII. Moaenn aTOMHOTO
sapa. PanyoakTuBHOE U3JIy4eHUE U €r0 BUBL. 3aKOH PaJHOAKTHBHOIO
pacnaza. [IpaBuna cMemmenus. Anbga-pacnan. bata- pacnaj. AHTHYACTHIIBI U
uX aHHUTWIILus. I 'aMMa-n3nyuenue. Jlo3uMeTpu4ecKie BeTUIHHbI 1
enuuuibl. Ipdext Méccbayspa. [TprbGOpsI I periuCTpaIliiy PaTHOAKTHBHBIX
W3JY4EHUI U 4acThll. SlepHble peaki X OCHOBHBIC THIIBL. SInepHbIe
peakuuu moj feicTBUEM HeUTpoHOB. Peakumu genenun sinpa. Lemnas
peakiys aeneHus. SnepHele peakTopsl. Peakiust CHHTEe3a aTOMHBIX sLIIEp.
dyHIaMeHTAIbHBIC B3aUMO/ICHCTBUSA. DIIeMEHTapHbIC YacTUIbI. /JIek/
3.3 Pemenue 3aa4 1o BOJIHOBOM U KBaHTOBOM onrtuke /I1p/ 3 18 [JI1.1J11.2J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI11.14J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 J13.2
JI3.3J13.4 J13.5
3132 33 54 35 56
27
3.4  |Pemenue 3aga4 1o aTOMHOH U siiepHoit ¢usuke /IIp/ 3 16 [JI1.1J11.2J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI11.14J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 J13.2
JI3.3J13.4 J13.5
013233 24 25 56
97
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35

JlaGopaTopHblil IpakTHKyM II0 BOJIHOBOH onrtuke /J1ad/ 3 8

J1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 J11.14J12.1
J12.2 J712.3 J12.4 JI2.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 JI3.2
JI3.3J13.4 J13.5
01 3233 24 25 56
o7

3.6

JlabopaTopHBIi PAaKTHKYM 110 KBAaHTOBO#1 ontuke /J1a6/ 3 8

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI1.14J12.1
J2.2J12.3 J12.4 JI2.5
J12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 J13.2
JI3.3J13.4J13.5
91 32 33 24 25 56
97

3.7

Konebanus u BosiHbl. BomHOBast kBaHTOBas onTrka. CTpOeHHE aToMa U 3
aToMHOrO siyipa. dusnka sneMeHTapHbIX yactui /Cp/

44,7

JI1.1J11.2 J11.3 J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 J11.14J12.1
J12.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 JI3.2
JI3.3J13.4 J13.5
0135233 54 35 56
97

3.8

/Cp/

IMoaroroBka k 1a00paTOpHBIM PabOTaM: 03HAKOMIICHHE C TEOPETHUECKUMHU 3
OCHOBAaMH, YCTPOHCTBOM M IPUHIUIIOM pabOTHl YCTAaHOBKH, INTAHOM
HKCIIEPUMEHTAIBHOTO UCCIIE0BaHuUs, IIOATOTOBKA 3arOTOBKU OTYETA.
BrimosHeHHe pacyeToB 1o 00padoTke pe3ylIbTaTOB H3MEPEHHH, CPaBHEHHIO C
TEOPETHUECKUMHU MOJISIISIMU, HAIJIIAHOE NIPEJCTaBICHUE PE3yIbTATOB B
(bopme TadnuI 1 rpagEKOB, ITOATOTOBKA OTYETOB I10 JTA00PATOPHBIM paboTaM.

30

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 J11.11 JI1.12
JI1.13 J11.14J12.1
J12.2 J712.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
JI2.10 J12.11
J12.12J13.1 JI3.2
JI3.3J13.4 J13.5
013233 24 35 56
97

Pasnen 4. Unas koHTakTHasi padoTa
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4.1 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /MKP/ 1 3,3 |JI1.1J11.2J11.3J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JI1.11 JI1.12
JI1.13 JI1.14J12.1
J12.2 J712.3 J12.4 JI2.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
JI2.12J13.1 JI3.2
JI3.3 J13.4 J13.5
01352 33 54 25 56
37

4.2 WupuBuayanbHple KOHCYJIBTAIMY, TEKYIHE KOHTpob /KP/ 2 3,3 |JI1.1J11.2J11.3J11.4
JI1.5 J11.7 J11.8 J11.9
JI1.10 JIL.11 J11.12
JI1.13 JI1.14J12.1
2.2 J12.3 J12.4 J12.5
JI12.6 J12.7 J12.8 J12.9
J12.10 J12.11
JI2.12J13.1 JI3.2
JI3.3 J13.4 JI3.5
31 22 33 54 35 56
37

4.3  |MuauBuayalbHble KOHCYJIBTALUY, TeKyIuil KoHTpoas /MKP/ 3 3,3 |[JI1.1J11.2J11.3 J11.4
JI1.5 J11.7 J11.8 JI1.9
JIT.10 JI1.11 JI1.12
JI1.13 JI1.14J12.1
22123 J12.4 12.5
J2.6 J12.7 J12.8 J12.9
J12.10 J12.11
J12.12J13.1 J13.2
J13.3J13.4J13.5
D132 393 54 35 26
37

6. POH1 OHEHOYHBIX CPEJCTB

6.1. ITepeyeHb BHIOB OLICHOYHBIX CPEACTB

OTueT 1o MPaKTUYECKUM 3aJaHUsM.
OrdeT no 3aKaHusIM 1a00paTOPHOI paboTHI.
KonTponbHble BOnpocsl.

6.2. TunoBblie KOHTPOJIbHBIC 3aIaHUAl U HHBIC MaTePHaAJIbI I Te]cymeifl aTreCcranuu

Tunosele 3a7aHus

1. Bo cKo0JIbKO pa3 MIOTHOCTh BO3/yXa, 3aMOJHSIONIETr0 TOMEIIEHHE 3MMOM TIPH 3aJaHHOM TeMIieparype, O0JIbIIIe ero MIOTHOCTH
JIETOM IpU JaHHOM TeMneparype? JlaBieHue raza MO>KHO CUUTATh OCTOSTHHBIM.

2. IIpn mogpeMe BepTosieTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOMAIIUICs B ero KaOuHe, U3MEHUII CBOE ITOKa3aHUe Ha HEKOTOPOe
3Ha4yeHue. Ha kakol BBICOTE JICTUT BEPTOJIET, €CJIM Ha B3JICTHOM ILIONIAKe OapOMEeTp MOKa3bIBaJl M3BECTHOE 3HAYCHHE?
TemnepaTtypy Bo3yxa CUUTATh IOCTOSIHHOW U M3BECTHOM.

3. Onpenenure yaenbHYO TEMIIOEMKOCTh MPH MOCTOSIHHOM JIaBJICHHH KHUCIOPOAA.

4. Kucrnopoa Maccoil M HarpeBaroT MPY ITOCTOSTHHOM JaBiieHnd. HauanbHas u koHeYHas TeMIieparyphl qansl. OnpenennuTs
W3MEHEHUE BHYTPEHHEH SHEPIUH rasa.

5. UneanpHast TeruioBas MalnHa, pabdoTtatomias mo nukiry KapHo, coBepiaer 3a 0IUH UK HEKOTOpYIo padoTy. Temmeparypa
HaT’peBaTCJ’[H n TeMnepaTypa XOJIOOAUJIIBHUKA U3BCCTHBI. Haﬁ}lI/ITC KOJIMYECTBO TCIJIOTHI, OTAaBa€MOEC MaH_II/IHOI‘/II 3a OAUH LUKJI
XOJIOTMITHHHUKY.

6. JIBa paBHBIX OTPHULIATEIBHBIX 3apsi/ia HAXOAATCS Ha 3alaHHOM PacCTOSIHUM APYT OT Apyra. Onpeenure HalpsyKeHHOCTD 10 B
TOYKE, PaCIOJIOKEHHOHM Ha HEKOTOPOM PACCTOSHHUHU OT 3apsiI0B.

7. C xaKkoii CKOPOCTHIO IOJDKEH JBUTaThCs SJICKTPOH, YTOOBI €ro0 UMITYJILC OBLI PABEH UMITYJIbCY (POTOHA C 33JaHHOM JUTMHOM
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BOJIHBI?

8. JlnMHa BOJIHBI CBETA, COOTBETCTBYIOIIAsI KpacHO rpanuile GpoTosdderra, s HEKOTOPOro MeTajlia, paBHa HEKOTOPOM JIJTHE
BOJIHBI. HaliTy paboTy BBIX0O/a AIIEKTPOHOB U3 METAJUIa U MAKCUMAaJIbHYIO CKOPOCTB 3JIEKTPOHOB, BBIPHIBAEMBIX U3 3TOT0 METaJlIa
CBETOM C 33/1aHHOM JUIMHOW BOJIHBI.

9. Kakoil uzoron odpasyetcs u3 Topust mocie 4eTslpex alb(a-pacnanos u IByx OeTa-pacrnanos?

10. DHeprus cBsI3U AApa, COCTOSAILETO U3 TPEX IPOTOHOB U YETHIPEX HEUTPOHOB, U3BeCTHA. ONpeeIuTh MacCcy HEHTPaIbHOIO
aToma, 00JIaJIafoIIero ATHM SIPOM.

TuroBsle BONPOCHI 110 KOHTPOJIBHBIM padoTaM

1. 3aBucHT U Iepro KoJieOaHUi (PU3NIECKOT0 MasITHUKA OT €r0 MacChl?

2. Chopmynupyiite Teopemy I'toiirenca-1lteiinepa.

3. Kak BIUSIOT Ha TOYHOCTD ONpeieNieHns] § KoeOaHus TeMIIEpaTyphl, Cuila TPEHHS, aMIUIUTY1a KoJeOaHUH MasgTHHKA?

4. Ilouemy onpefeneHue § IPOU3BOAUTCA 00JIEE TOUHO C IOMOIbIO 00OPOTHOIO, 8 HE MATEMATUUECKOTO MasiTHUKA?

5. Haiigure npuBeneHHYIO [UIMHY U IEPUO]T KoJieOaHuH (PU3NUECKOr0 MasSTHHKA, MPEACTABIISIONICTO COO0H OJHOPOIHBII CTEPKEHB,
uMeroIui  AnuHy L 1 Maccy M, NOJBEIIEHHbIN 32 OJIUH U3 CBOUX KOHIIOB.

6. Kak Oyner Bectu ce0s pusnuecknii MasTHHK, €CJIM COBMECTUTH TOUKY €ro MOoJBeca ¢ IEHTPOM Macc?

7. IIpu KaKOM PacCTOSIHUM OT LIEHTPa Macc 10 TOYKH MOABEcCa IepHuo] KosleOaHui MasTHUKAa MUHUMAaJIeH?

8. UTo MOHMMAIOT 1Mo yriIoBoii ckopocThio? Kak HampaBiieH 3TOT BEKTOP U YEMY PaBEH €ro MOIYIh?

9. Kakas BeM4MHa Ha3bIBa€TCI MOMEHTOM MHEPLUHU Tela OTHOCUTENEHO 0cH? CKOJIBKO MOMEHTOB MHEPIIMU MOXKET UMETh JaHHOE
teno? YUto mpou30iaeT ¢ MOMEHTOM HHEPIIMHU, €CITH OCh IIEPEMECTHTD MapaljIelIbHO caMoii cebe, yaanssich oT Tena? M3 MHOXecTBa
HapaJuleNbHBIX Ocell 4eM XapaKkTepHa Ta, OTHOCUTEIBHO KOTOPOH MOMEHT HHEPLHH MUHUMAJICH?

10. OTkyna cnemyeT, YTO MOMEHT MHEPITUH Tela paBeH CyMMe MOMEHTOB HHEPIIMU OTIENBHEIX ero dacteii? Kak ato monoxenne
MOXKHO UCIIOJIb30BaTh JUIS BEIUUCICHHS MOMEHTA HHEPIUHU TN CIOXKHONU GopMbI?

11. JlafiTe onpeeneHne MOMEHTA CHITBI, MOMEHTA HHEPIIVH, THMHEHHOTO U YTIIOBOTO YCKOPEHHUs. BhiBennTe CBSI3b TMHEWHOTO U
YIJIOBOTO YCKOPEHHS.

12. Kak cBsi3aHa CKOPOCTh PACTIPOCTPAHECHHUS KOJICOaHUH C YIIPYTOCTHIO CPeIbl?

13. O0bsicHUTE BOSHUKHOBEHHUE CTOSYHMX BOJIH. KakKOBBI 0COOEHHOCTH CTOSIUMX BOJIH?

14. Tloyemy cTosTIr€ BOJHEI HE IEPEHOCST dSHEPTUH?

15. Kak uzmensiercs (baza 3ByKOBOM BOJHBI IPU OTPAXKEHUH OT IPENATCTBUA?

16. OxapakTepusyiiTe pa3nundaus MeKIy KPUCTAJUTMIECKUM H KUIKAM COCTOSIHISIMU OJTHOTO M TOTO K€ BEIIECTBA C TOUEK 3PEHHUSI: a)
TEepPMOAUHAMUKHY; 0) MOJIEKYIIPHO-KUHETUIECKON TEOPUH.

17. Tlpumenumsl win Het | u 1| Hayana TepMoUHAMUKY K MpoIieccaM IUIaBiIeHUs U Kpuctau3anuu? OTBeT 000CHYHTE.

18. Hepequcm/lTe TCPMOJUHAMUYCCKHUEC ITapaMETpPhbl, UBMCHAIOIIUECS MTPHU IIJIABJICHUU U KPUCTAJIIIN3AlNU, YKAXKNUTC HAIIPABJICHUS
JTUX U3MEHEHUM.

19. Kak n3mensiercs teroemkocts Cp  BerecTBa, kakosa BennunHa Cp nipu ¢azoBom nepexone | pona?

20. [laiiTe onpeneneHne MOHATUN «XUMHYECKUN TIOTEHIIUA U «3HEPrHUsl aKTUBAI[MH TEPMOJUHAMUYECKON CUCTEMBI».

21. TloueMy UMEHHO pa3IuYHe XUMHUUECKUX TIOTCHIIMAJIOB BEIIECTBA B KPUCTAIUIMIECKOM U J)KHUIKOM COCTOSHUAX 00yCIIOBIMBAET
BO3MOXHOCTB (ha3zoBoro nepexona | poxga?

22. Tlepeuncanure U oXapakTepu3ylHTe CTaIUM N3MEHEHUS COCTOSIHUA BEILIECTBA IIPH HArpeBe M OXJIAXKICHUH C TOUYKHU 3PEHUS: a)
TEePMOANHAMUKHY; 0) MOJIEKYIIPHO-KHUHETUIECKON TEOPUH.

23. OOBsCHHUTE PUYUHBI U3MEHEHHUS SHTPOIIMU CUCTEMBI KPUCTAILT -)KUAKOCTh IPH  TIOBBIIICHUH U TOHIKEHUH TEMIIepaTyphl.
24. DHTpoNUs ABIAETCS aAJUTUBHON BEIMUMHON; IEPEUNCIUTE U OXAPAKTEPU3YHTE OTIEIbHbIE WIEHBI SHTPOIUU CUCTEMBI
KPUCTAJUT-KHUKOCTb.

25. Yro Takoe 3KBUIIOTCHIHAIbHASI TOBEPXHOCTh?

26. JlokaxxuTe OPTOrOHAIBHOCTH CUIIOBBIX JIMHUH U SKBUIIOTEHIINAIBHBIX TOBEPXHOCTEH B AIEKTPOCTATHYECKOM IOJIE.

27. B ueM oTJIMYUE IPOBOJHUKOB, MTOJIYIPOBOAHUKOB U H30JIATOPOB?

28. ®U3NUECKUH CMBICI SHEPTHH aKTUBALIMU HOCUTEJIEH B MOIYNPOBOJHUKE?

29. Kak nBuskeTcs 3JIEKTPOH B OJHOPOJHOM MarHUTHOM ToJie?

30. Kakas cBsi3p Mexy siBJIeHreM XoJuta u cuioit Jloperma?

31. Onpenenute NOHATHE "MOABWKHOCTL HocuTens 3apsaaa’. Kak cBf3aHa MOABMXKHOCTD 3apsi/ia ¢ 3JIEKTPONPOBOAUMOCTHIO
BelecTna?

32. Yro Takoe MarHuTHasi BOCIPMMMYHUBOCTD BelleCTBa?

33. Yem oTiIMUarOTCS Ha- U (heppoMarHUTHBIE BeIIecTBa?

34. Kaxkoli 3HaK IMeeT MarHUTHasi BOCIPUUMUYHUBOCTD JUIS ANAaMarHeTUKOB, IapaMarHeTUKOB, peppoMarHeTukoB?

35. Kak cBsi3aHa MarHuTHas BOCIIPUUMYUBOCTh C MAarHUTHOM MPOHHUIIAEMOCTBIO?

36. UeM GeppOMarHETHKH OTIMYAKOTCS OT APYTUX BEISCTB?
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37. Yto takoe nomen? [louemy deppoMarHeTHk pa3oUBacTCsl Ha JOMEHBI?

38. Kak mpoucxoaut HaMarHuuuBaHue eppoMarHeTUKOB?

39. Yo Takoe netis rucrepesuca? Kakue npuuuHbL €€ BbI3bIBAIOT?

40. Kakue koyiebanus Ha3bIBatOTCs 3aTyXxaromumu? [ToueMy MpoOUCXOUT 3aTyXaHHe CBOOOIHBIX KOJIEOaHUH B peabHbIX KOHTYpax?
41. Yro noHuMaroT 1oj k03¢ GUIUEHTOM 3aTyXaHHUs, JorapupmuieckuM gekpemeHToM? KakoBa cBs3b Mex 1y HUMU?

42. Kakoii pa3psii Ha3bIBaeTcs anepuoandeckuM? YTo MOHUMAIOT 0] KPUTUUECKUM 3HAU€HUEM COIPOTUBIIEHUS U YEMY OHO
paBHO?

43. HauepTute cXxeMy HOCIIEI0BAaTENbHOIO (IapalIeIbHOr0) KOHTYpa. OOBICHUTE MPOLECCHI, IPOTEKAIOIIUE B KOHTYPE IPU
MOAKIIOYEHUH K HEMY UCTOYHHKA EPEMEHHOTO HAIPSDKEHHUS.

44. KakuM 00pa3oM ONUCHIBAETCS CONPOTUBICHHE KOHTYpa IEPEMEHHOMY TOKY?

45. Kak coOCTBeHHAs 4aCTOTa KOHTYpa 3aBHCHUT OT ero napamerpos? Kak 100pOTHOCTb KOHTYpa 3aBUCHT OT €r0 MapamMeTpoB?
46. Ha3oBuTe OCHOBHBIE J€TaJIU ONTUYECKON 4aCTU MUKPOCKOIIA, X HAa3HAUECHUE.

47. Kak onpenensoT ITMHEHHOE YBEINIeHIEe MUKPOCKOTa?

48. B ueM oTnuue aOCOMIOTHOIO U OTHOCUTEIBHOIO [I0KA3aTeNs IPeIoMICHUS?

49. ChopmynupyiiTe OCHOBHBIC 3aKOHBI OTPAXKCHHUS M MIPEITOMIICHHS.

50. KaxoBa cBs3b IOKa3aTes IPEIOMICHUS CPe/ibl U CKOPOCTU CBETA B HEH?

51. Uto HA3BIBAIOT IIIMHON KOTEPEHTHOCTH, BPEMEHEM KOT€PEHTHOCTH?

52. B yeM oTiIM4Me reOMeTPUUECKOH PasHOCTH X0a JIyuel OT ONTHYECKON pa3HOCTH Xoza?

53. 3anuuTe yciaoBus HHTEP()EPEHIIMOHHOTO MAKCUMyMa U MUHUMYyMa.

54. Kakoe (TeMHO€ WM CBETJIOE) IITHO OyeT B LIeHTpe UHTep(epeHIMOHHOM KapTHHB! Konel] HproToHa py HaOII0IeHUuH B
otpakeHHOM cBeTe? OOBSICHUTE 3TO.

55. Yem orpanuuuBaeTcs npeeabHas TOIIMHA ciiod MHTepdepenuuu? [Togemy npu ogHUX cBeTOGMIBTPAX BUIUMOE YUCIIO KOJEL]
OombIIe, IpU APYTUX MEHBIIIE?

56. Kak anekTpoHHas Teopusi OOBACHSET SIBJICHUS AUCTIEpCHU?

57. Uto Takoe HOpMaJbHAS U aHOMAaJbHAsI TUCTIEPCHs CBeTa?

58. Uro Takoe pa3peliaomas CIocoOHOCTb, OT Yero OHA 3aBUCHT?

59. YUem omimuaetcs AMGPAKIMOHHBINA CIIEKTP OT MPU3MATHUECKOTO?

60. Chopmynupyiite npunnun I'toiirenca- @penens.

61. B uem 3akimouaetcs Mmetont 30H Openens?

62. Kak u3MeHseTcst KapTUHa Ha 3KpaHe B 3aBUCUMOCTH OT YUCIIa OTKPBITHIX JU(PAKIHMU Ha KPYIJIOM OTBEPCTUU?

63. BeiBectn 3akoH byrepa-Jlambepra.

64. Kak 00BsICHUTH HAJIMUKME OKPACKHU Y MPO3PAUHbIX TEIN?

65. Kakoii cBeT Ha3bIBAIOT IIOCKOIIOJISIPU30BAHHBIM ?

66. Uro Takoe onTuyeckas och B Kpuctramwie? Kakue miockocTn Ha3bIBalOT IIIaBHBIME?

67. B ueM COCTOHT sIBJIEHHE TBOWHOTO JTy4eTpeTOMICHHS?

68. Kak moiryquTh KpyroBYIO M SJUTHIITHYECKYIO TOJSPH3AIHIO?

69. Kakue matepuansl 00J1a1al0T CBOMCTBOM UCKYCCTBEHHOT'O JJBOMHOTO JIy4EIPEIOMICHHS M IIPU KaKUX BO3JECHCTBUSAX?

6.3. TunoBblie KOHTPOJIbHBbIC BONIPOCHI U 3alaHUA JIsA l'lpOMe)KyTO‘lHOﬁ arrecranuu

TunoBble KOHTPOJIBHBIE BOMPOCHI JJIs1 IPOMEKYTOUHON aTTeCTalluN

1 ITpenmer puzukn. Pusnueckue n3mepenus. PasmeprHocts. Cuctemsl equHUL. CKasIpHbIE H BEKTOPHBIE BETNYUHBL.
2.Kunemaruka matepuanbHOi Touku. Crcrembl oTcuéra. CucreMbl KOopauHaT. [IBikeHne B MexaHuke. [lepemereHue.
Tpaexkropusi, myTh.

3.Ckopoctb. YckopeHHe. PaBHOepeMEeHHOE MTOCTYaTeNIbHOE IBHKEHHE.

4. KpusonuneiitHoe nBmwxkeHre. HopManbHOE U TaHT€HIIMAIBHOE YCKOPEHHs. YTIIOBasi CKOPOCTh, YTIIOBOE YCKOPEHHE.
5.WneprmansHble cucteMsl otcuéra. [Ipuniun unepruu. Iepsslii 3akon HeloTona. Cuna, Buabl B3aUMOIEHCTBHS.
6.Bropoii 3akon HeroTona. Macca. Ummynbc. Tpetuii 3akoH HpioTOHa. 3aKOH COXpaHEHUS UMITYJIbCA.

7.OCHOBHBIE CHJIBI B KJIACCHYECKON MEXaHUKE.

8.Pabota cunbl. MomtHocts. DHeprus. Kunernyeckas u noteHnuaibHas sHeprun. KoncepBaTuBHas cucrema.
9.IloteHnmanbHOE N0N1€. 3aKOH COXPAHEHUS U NPEBPAILEHUS SHEPTHH.

10.I'paButannonHoe nose 3emin. Kocmuueckue ckopocTH.

11.1lenTpanbHblit yaap. Ypyroe u Heynpyroe coyqapeHus AByx Tell. LleHTp Macc cucteMsl MaTepUanbHbIX TOUEK.
IToctynarensHoe, BpaljaTenbHOE U MIIOCKOE ABHKEHHUS.

12.BpamarensHoe 1BHKEHUE a0CONIOTHO TBEPAOTO Tesa BOKPYT HEMOABHKHOM oc. MOMEHT MHepUud. MOMEHT UMITyJIbCa.
MowmeHT cunsbl.

13.0OcHoBHbIE ypaBHEHUS TUHAMUKY BpaleHus. Kunetnueckas sHeprus BpaleHus.

14.OcHOBBI cielMANBHON TEOPUH OTHOCHTEIBHOCTH, IOCTYINAThl DHHIITEHA, npeoOpa3oBanus JlopeHia.
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15.0cHOBHBIE OTHOLLIEHUS PEIATUBUCTKOM IUHAMUKHY.

16.0OcHOBHBIE TIpE/ICTABICHHUS MOJICKYJIAPHOH (PU3UKH, OCHOBHBIC TEPMOJINHAMUYECKUE TAPAMETPHI.

17.Mogenb uieaabHOro ra3a, OCHOBHBIE 3aKOHBI U/I€aIbHOTO Ta3a

18.0cnoBHoe ypaBaenne MKT uneansHoro raza. Temneparypa kak Mepa cpeHeld KHHETHIEeCKOH SHEPTUH.
19.Pacnpenenenue 4acTull 0 CKOPOCTAM U IO 3HaueHUAM 3Hepruu (Maxcseuia, bonbiiMaHa).

20.BHyTpeHHss HEPTUsl, CTEIIEHU CBOOOIBL.

21.Pabora u TemoTa, | Ha4ano TepMOIUHAMUKH.

22.TernoeMKoCTb, CBSI3b TEIUIOEMKOCTH C YHCJIOM CcTeneHeil cBo0oab! (ypaBHeHHe Maiiepa).

23.TepMoarHAMHYECKHE U30TPOIIECCHI.

24 PaBHOBECHBIE U HEPAaBHOBECHBIE, 00paTUMbIe U HEOOPATHMBbIE IIPOLIECCHl. DHTPONUS KaK TEPMOJUMHAMUYECKHUHN ITapaMeTp.
25.CraTucTideckoe TOJIKOBaHUE SHTPOIIMU. BTopoe Hadano TepMoAnHAMHUKHY. DBOJIONHUS WM HaKOTUIeHue SHTponuu? Tpetbe
HayaJo TEPMOJIUHAMUKH.

26.TemoBoii aBuratenp, k. Lukn Kapuo, Teopemsr Kapho.

27.Cuitbl B3aUMOJICHCTBUS MEX]ly MOJIEKYJIaMH, YpaBHEHHUE ra3za Ban-nep-Baanbca, kpuTHueckas TOuka.

28.KuakocTty, MOBEpXHOCTHOE HATSHKEHHE.

29.TBepble Telna, TUIIBI KPUCTALIOB.

30.da3oBbIe EPEXO bl IEPBOTO U BTOPOTo poza. [Tpumeps (mogapobHO pa3oOpaTs).

31.IIpupona 3neKTpudecTBa. DIEKTPUUECKHUN 3apsil, 3aKOH COXPaHEHUs 3JIEKTPUIECKOro 3apsia, 3akoH KyioHa.
32.O5neKTpocTaTHUECKOe 10JIe, CHIIOBBIC JIMHUH, HAIPSKEHHOCTD, IPUHIIMIT CYIEPIO3UIIIH.

33.TToToK BEeKTOpa HaNpsH>KEHHOCTH, Teopema ['aycca.

34.PaboTa cri 3JeKTPpOCTAaTHIECKOTO OIS, IUPKYIIALUS BEKTOPA HANPSDKEHHOCTH, (PU3HYECKUI CMBICIT TEOPEMBI O IUPKYIISIIHH.
35.I1oreHiman, pa3HOCTh IOTCHIHANO0B, S3KBUIIOTEHIMAIbHBIE OBEPXHOCTH. CBS3b MEX]y HAIPSHKEHHOCTBIO U IOTCHIHATIOM.
36.05eKTpUYecKoe MoJie 3apsHKEHHOM MIIACTHHBI U Cephl.

37.DOnekrpudeckas eMKocTb. KonneHcaTop. DHeprus KOHAEHCATOpa U SIEKTPUUESCKOTrO IOJIS.

38. AvdneKTpruKy, AUIICKTPUIeCcKas IPOHUIIAEMOCTD.

39.ITonynpoBOIHUKH, TPOBOJHUKH.

40.2nextprueckuit Tok. Cuia ToKa, INOTHOCTh TOKA, MEXaHH3M IPOBOIMMOCTH METAJIIOB.

41.3axoH OMa A1 OJJTHOPOJHOTO YYacTKa L(eMHU, CONPOTUBICHUE, 3aBUCUMOCTh COIIPOTUBIICHUS METAJIOB OT TEMIIEPATypPhl, 3aKOH
Jxoyns-Jlenna.

42 .CropoHHHUE cuibl, 3aKk0OH OMa U1 HSOZHOPOAHOIO YJacTKa Leu.

43.CoenuHeHNE TPOBOTHUKOB.

44 Ilpupona maraeTusmMa. MarHuTHoe 1oJje, CUI0BbI€ JIMHMKM MarHuTHoro nois. Cuna Jlopenua, 3akon AMmepa.

45.3akon buo-Casapa-Jlamiaca, puHIMT CYNEPIO3UIMH, MArHUTHOE T10JI€ TIPSIMOJIMHEHHOTO MPOBOJJHUKA C TOKOM.
46.Teopema 0 IMPKYJISALUU U1 MATHUTHOTO MOJA, €¢ (pu3nuecKuil CMBbICI.

47.MuKpO U Makpo TOKH, MarHUTHast NPOHUIIaeMOCTb. DeppoMarHeTuky, napaMarHeTUKH U T1aMarHeTHKH.

48.3aKk0H 2MeKTpoMarHuTHON HHIYKIH (3akoH dapanes), mpasuio JleHna.

49 .BozuukHoBeHue D/IC B ABMXKYIIEMCS U HETIOABI)KHOM [IPOBOIHHUKAX, TCHEPATOPHI IEPEMEHHOTO TOKA.
50.CaMOonHAYKIMS, HHAYKTHBHOCTH KOHTYpa (KaTyIIK{). DHEPTHsI MATHUTHOTO TIOJISL.

51.BuxpeBoe 31eKkTpuuecKoe mone, Tok cMeleHus. CucremMa ypaBHeHHH MakcBesla B MHTErpalibHON U AU depeHIanbHOR
hopwme.

52.I'apmoHnYecKue KojaeOaHus, X XapaKTePUCTUKH. Y PaBHEHUE TAPMOHUUECKUX KoJIeOaHui. DHeprus npu KoaeOaHusx.
53.MexaHn4ecKre rapMOHUYECKHE KOIeOaH s (TapMOHUYECKHE OCIMIDIATOPEI (MasTHUKH)).

54.2OnexTpoMarHUTHbIE TApMOHHYECKUE KOJIeOaHus (3TEKTPUUECKU KoneOaTeIbHbIN KOHTYD).

55.CnoxxeHre rapMoOHHYEeCKHUX Koebanuii. bueHue.

56.3aryxatonue koaedanus. JlekpeMeHT 1 JoOPOTHOCTb.

57.BeinyXIcHHbIC KOoJieOaHus. Pe3oHaHc.

58.IIpupoaa BostHOBOTO nporiecca. BonHbl. YpaBHeHue Oeryiieli BoiHbL. BomHOBOE ypaBHEHUeE.

59.Uutepdepenuys BoiH. CTOSIHE BOITHEI.

60.3BYKOBBIE U 3JIEKTPOMATHUTHBIE BOJIHBL.

61.BonHoBBIE cBOMicTBA cBeTa. SIBICHUS, UX MTOITBEPIKIAIOIINE.

62 KopnyckynspHble cBOMCTBa cBeTa. SIBIEHUs, UX OATBEP K JAIOLIHE.

63.Mogenu aroma TomcoHa u Pesepdopna, muHeHUaTHIH CIIEKTP aTOMOB.

64 .Iloctynatet bopa, cnextp atoma Bomopoaa o bopy.

65.KopmycKynsapHO-BOJIHOBOH J1yajl3M CBOWCTB BELIECTBA, COOTHOIIEHHE HEOIIPEIETICHHOCTEH.

66.BonHoBas GyHKIHMS, €e CTaTHCTHYECKUH cMbIch, obuiee ypaBHeHue lllpeaunrepa, ypasnenune lllpeannrepa st CTalMOHAPHBIX
COCTOSTHUI.

67.Hactuiia B OJHOMEPHOH MPSIMOYTOJILHOW TTOTCHIMAIBHOH sIME ¢ OECKOHEYHO BBICOKMMHU CTEHKAMH.

68.KBanrtoBble uncna, npuHuun Ilaynu, pacrpeneneHue 3JeKTPOHOB B aTOME 110 COCTOSIHUSIM.
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69.Pa3mep 1 cocTaB aTOMHBIX SI€P, MAaCCOBOE M 3apsi/IOBOE YKCIIa. DHEPIUsl CBA3U sIpa, SIAEPHBIE CHIIBL.

70. PagroakTHBHOE U3JIYYCHHE U €r0 BHJIbL. 3aKOHOMEPHOCTH alib(a, OeTa u raMMa pacnaios.

71. 3axkoH paanoakTUBHOTO pacnaza. Ilepuoxa nonypacnana.

72. SlnepHble peakiyy, IEeMHbIE sAepHbIE peakurd. TepMosaepHbIe peaKium.

73. Knaccuguxanus 3J1eMeHTapHBIX YacTHIl, KBAPKH.

74.Busibl B3aMMOJICUCTBYS SIIEMEHTAPHBIX YacTHUI.

TunoBble 3a1aHus AT IPOMEXKYTOUHON aTTeCTAIlII

1. Bo ckosbKoO pa3 IJIOTHOCTH BO3/1yXa, 3aIIOJHSIONIETO TOMEIICHHE 3MMOI NP 3a/laHHO TeMIeparype, O0oblIe ero MIOTHOCTH
JIeTOM IpH JaHHOH Temmieparype? JlaBieHue raza MOKHO CYUTATh MMOCTOSHHBIM.

2. I[Ipu nogbeme BepToieTa Ha HEKOTOPYIO BBICOTY OapoMeTp, HaXOAAIIMICS B ero KaOuHe, M3MEHMI CBOE IIOKa3aHUE Ha HEKOTOPoe
3Ha4yeHue. Ha kako# BBICOTE JIETUT BEPTOJIET, €CJIM Ha B3JIETHOM IUIONIAKe OapOMEeTp MOKa3bIBall H3BECTHOE 3HAUYCHUE?
TemrmiepaTypy BO3/lyXa CUATATh HOCTOSHHON U U3BECTHOM.

3. Onpenenute yIenbHYO TEMJIOEMKOCTh NP TOCTOSIHHOM JIaBIIEHUH KHCJIOPO/a.

4. Kucnopon Maccoil M HarpeBaroT MpH MOCTOSHHOM JiaBieHuH. HauanbHast 1 KoHe4Has TeMneparypsl gaHbl. OnpenenuTs
U3MEHEHUE BHYTPEHHEH SHepIruu rasa.

5. UneanpHas TensoBas MalivHa, paboratomas no nukiy KapHo, coBepiaeT 3a 0lMH UK HEKOTOPYIO paboTy. Temneparypa
HarpeBaTess 1 TeMIIepaTypa X0JI0AWIbHIUKA U3BeCTHBI. HaliiuTe Konn4ecTBO TemI0Th, OT1aBaeMOe MAIIMHOM 3a OJIUH LUK
XOJIOIMIIBHUKY.

6. JIBa paBHBIX OTPHUIATEIBHBIX 3apsi/ia HAXOAATCS Ha 3alaHHOM PacCTOSIHUM APYT OT Jpyra. Onpenenure HarpspKeHHOCTD OIS B
TOYKE, PacIOJIOKEHHOW Ha HEKOTOPOM PACCTOSHHUHU OT 3apsi/10B.

7. C KaKoi CKOPOCTBIO JOJDKEH ABUTATHCS SJIEKTPOH, YTOOBI €T0 HMITYJIBC OBII paBeH UMITYJIbCy (OTOHA C 3aJaHHOW JUTMHOM
BOJIHBI?

8. JlmiHA BOJTHEI CBETa, COOTBETCTBYIOIIAs KpacHOH rpanune Gotosddexra, 1 HEKOTOPOTO MeTallla, paBHA HEKOTOPOH IITHHE
BOJIHBI. HaliTn paboTy BBIX0O/a DJIEKTPOHOB U3 METAJIA U MAKCUMAJIbHYIO CKOPOCTB 3JICKTPOHOB, BBIPHIBAEMBIX M3 3TOT0 METaJlia
CBETOM C 33JaHHOM JUTMHOW BOJIHBI.

9. Kakoii nuzoron obpasyercst u3 Topus nocie 4eTsipex ainbda-pacnanos u AByx Oera-pacramioB?

10. DHeprus cBA3M s1Ipa, COCTOSAILETO U3 TPEX NIPOTOHOB M YEThIPEX HEUTPOHOB, U3BecTHA. OnpenenTh Maccy HEHTPAILHOTO
aToMma, 00J1aJIafoIIero TUM SIPOM.

6.4. Kputepuu oueHuBaHUs

Ha sKk3ameHe CTyIeHT IMOyJaeT OLeHKY:

«OTJIMYIHO» — PA3BEPHYTHIN OTBET C MPUMEPAMHU U MOSCHEHUAMH Ha BCE TEOPETUUESCKUE BOTIPOCHI OMIIETa, MOTHOCTHIO PELICHBI 1
pacrhucaHbl IO ISHCTBHSM BCe 3aa4H, YKa3aHHbBIE B OWieTe;

«XOPOIII0» — Pa3BEPHYTHIN OTBET C MPUMEPAMH U TOSICHEHUSIMU Ha BCE TEOPETHUECKUE BOMIPOCHI OMIIETA, MOJHOCTHIO pellieHa U
pacnmcana 1o JeHCTBUSM XOTs ObI OIHA 3a1a4a U3 OmiieTa, MO0 MOJHOE pelIeH e ABYX 3aa4 n3 OuiieTa M HeMOIHBIH OTBET Ha
TEOpETHYECKUE BOIPOCHI;

«YAOBJICTBOPUTCIIBHO» - YETKHI JJOTHYHBIM OTBET Ha TCOPETUYCCKHUEC BOIIPOCHI B 6I/IHCT€ n H}06bl€ JIOTUYHBIC ITOSICHECHUS I10
3aja4aMm, JIMOO MOJHBI OTBET Ha OJJMH TEOPETHUYECKUIT BOIIPOC M PelIeHHe 0IHOH 3anaun (YactTuaHoe (He MeHee 50% penieHus
3aJ1au) WIK TOJIHOE B 3aBUCHMOCTH OT CJIOKHOCTH 3a/1a4H), TM00 MOo4TH nojHoe (He MeHee 80% peleHus It Kax 101 3a71a4uu)
penieHre 00enx 3anay;

«HEYIIOBJIETBOPUTEIILHOY - BBINOIHEHHE MeHee 50% 3aaHuil, yKka3aHHBIX B OMJIeTe, 32 HCKIIFOUEHHEM CITy4aeB MOYTH HOJHOTO (He
MeHee 80% peleHus s KaKI0# 3aJauu) petieHus: ooenx 3aaay.

7. YYHEBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIMHBI (MO JIsST)

7.1. Pexomenayemasi 1uTepaTypa

7.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTABHTEITH 3arnaBue U3zpatenbcTBO, Tox| Pecypc
JI1.1 |Ky3nenos C.U. ®dusnyeckre 0OCHOBBI MEXaHUKH: yueOHOE TIoco0He Tomck : 3BC
(https://znanium.com/catalog/document?id=165178) HanumoHanbHbIi
HCCIIeIOBATEIbCK

nit ToMckuit
MOJIMTEXHUYECKH 1
yHusepcuret, 2007
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ABTOpBI, COCTABUTEIH 3arnaBue WsnarenscTBO, Tox| Pecypc

JI1.2 |CuByxuH /1. B. OO0wmuii kypc ¢pu3uku: yueOHoe nocodue 1s By30B: B 5 ToMax ToM (Mocksa : 9bC
1: MmexaHHKa Wznarensckas
(https://znanium.com/catalog/document?id=303205) ¢bupma "dusnko-

MaTeMaTHIecKast
aureparypa" (OH
3MATIJINUT), 2014

JI1.3 |CaBennes U. B. Mexannka Cankr- [TerepOypr | OBC
(https://e.lanbook.com/book/187811) : JTanb, 2022

JI1.4 |[upanmmunu 1. A., |Duznueckne 0CHOBBI MEXaHUKH Camnkr- [Terepoypr | OBC

[lanaruna E. B., (https://e.lanbook.com/book/209771) : JTanb, 2022
Kansesa H. A.,
Ilonkosa E. A.

JI1.5 |Kossipes A. B. TepMoauHaMuKa U MOJIEKYJIIpHas (HHU3UKA: yueOHOe mocoOue Tomck : ToMckuit 3BC

(https://biblioclub.ru/index.php?page=book&id=208984) roCy/IapCTBEHHBIN
YHUBEPCHUTET
cHCTEM
yIIpaBIeHHUs U
PagHO03IEKTPOHUK
n, 2012

JI1.6 |Bapcyxos B. U., MornexynspHas pu3uKa U Hauajla TS PMOAUHAMUKU: yueOHOe Tamb0B : 9bC
Jmurpues O. C. mocobue TamO6oBCcKuit

(https://biblioclub.ru/index.php?page=book&id=444634) roCyIapCTBEHHBIN
TEXHHYECKUHI
YHUBEPCUTET
(TI'TY), 2015

JI1.7 |Ky3uenor C.H. MonekynspHas ¢pusuka. TepmoauHaMuKa: yueOHOE ocobue Tomck : 3BC

(https://znanium.com/catalog/document?id=158014) HarioHanbHbIi
HCCIIeJOBATEIBCK
uit Tomckuit
MOJUTEXHUIECKH T
yHusepcurert, 2007
JI1.8 |Kuxoun A. K., Kukoun |MonekymspHas ¢pusuka: yueGHOE mocodbue 11 By30B Canxrt- ITerepbypr | 3BC
H. K. (https://e.lanbook.com/book/448688) : Jlaub, 2025
JI1.9 |Bakuesa /[I. P., Topaees |MonekynsipHas ¢puzuka. TepMmoquHaMuka: 1JabopaTOpHBIiA Woukap-Ona : 3BC
M. E., I'puropses JI. MPAKTHUKYM: IPAKTUKYM TToBomxckuit
A., Koxunosa I'. 1O., |(https://biblioclub.ru/index.php?page=book&id=483704) rOCYIapCTBEHHBbIIH
Ko3zsie E. @., I'opnees TEXHOJIOTHYECKU I
M. E., MacnennukoB yHuBepcurtet, 2017
A. C.

JI1.10 |CaBenses 1. B. Kypc ¢usuku. B 3 tomax. Tom 2. Dnekrpudecto. Konebanus u Cankr- [letepoypr | OBC
BOJIHBL. BosiHOBast onTuka: yueOHOe mocobue 1is By30B : JIanb, 2026
(https://e.lanbook.com/book/507521)

JI1.11 |@enopyk B.A., Tiokun |KoneGanus u BosHbl. Ontuka: yuebHoe nocobue Owmck : Cubupcekuii| 9BC

A.B. (https://znanium.com/catalog/document?id=435709) rOCyIapCTBEHHBIH
aBTOMOOMIIBHO-
JIOPO>KHBIN
yHuBepcuteT, 2023
JI1.12 |CaBenbes 1. B. Kypc o6uieit puzuku. B 5 romax. Tom 4. Bonnbl. Ontuka: yuebnoe [Cankr- [TerepOypr | 3bC

nocooue JJId BY30B
(https://e.lanbook.com/book/505413)

: Jlansw, 2025
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ABTODBIL, COCTaBUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI1.13 |CuByxusn JI. B. O0muil kypc ¢pusuxu: yuebHoe nocodue Mocksaa : OBC
(https://biblioclub.ru/index.php?page=book&id=82991) ®usmatiur, 2002
JI1.14 |CaBennes U. B. KBanToBas ontruka. AromHas gusuka. ®usrka TBEpAOro TENa. Cankr- [letepOypr | 3BC
®u3KKa aTOMHOTIO SIpa U 2JIEMEHTAPHBIX YaCTHI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
7.1.2. lonoJIHUTebHAS JIUTEpaTypa
ABTOPEBI, COCTaBUTENHN 3arnaBue MsnparensctBo, ron| Pecypc
JI2.1 [denucosa O. A. Ousuka: Paznensl «Mexanuka. MonekyispHas GpU3HKa. Ya : Ybumckuit OBC
TepmoauHamMKKay (OpraHU3alMs CAMOCTOSTEIBHOM PabOThI rOCyIapCTBEHHBII
CTYZIEHTOB): yueOHO-METOIUUECKOE TocoOue YHUBEPCUTET
(https://biblioclub.ru/index.php?page=book&id=272458) 9KOHOMHKH H
cepsuca, 2014
J12.2 |Ky3newnos C. U. Mexanuka. MornekynsipHas puzuka. TepMmoauHamuka Cankr- [lerepbypr | OBC
(https://e.lanbook.com/book/211460) : Jlaus, 2022
JI2.3 |Kanamuukos H. I1., [IpakTuky™m no perieHuro 3a1a4 oduero kypca gusuku. Mexanuka |Cankr- [lerepOypr | OBC
Kotsipio T. B., Kycros [(https://e.lanbook.com/book/212900) : Jlaus, 2022
C.JL.,Coupun I'. T'.
JI2.4 |CuyxuH /1. B. O0muii kypc ¢pusuxu: yuebHoe nocobue Mocksaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=82981) ®duzmariut, 2002
JI2.5 [Kucees B. M., MonexkynsipHas pusuka: 1a60paTOpHBII IPAKTUKYM: IPAKTUKYM ExarepunOypr : 3BC
Bepecnes C. A. (https://biblioclub.ru/index.php?page=book&id=699041) W3naTenbcTBO
Ypanbckoro
YHUBEPCHTETA,
2020
J12.6 |®pum C. 3., Tumopesa |Kypc obmeit puzuku. B 3 Tomax. Tom 1. dusndyeckue OCHOBBI Cankr- [lerepoypr | OBC
A.B. MexXaHuKH. MonekynsapHas ¢pusuka. Konebanus u Bonubl: yueOnuk |: Jlans, 2025
UTSL BY30B
(https://e.lanbook.com/book/463463)
JI2.7 |Kanamnaukos C. T DNEeKTpHUYECTBO: yueOHOE mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) Ousmatiurt, 2004
JI2.8 |Kum /1. Y., KonoBanos |®uzuka. DnexrpudectBo U MareTusM. Kypc nexnuii ¢ npumepamu |Cankr- [letepbypr | OBC
H. IT., JIesut 1. U., pelieHus 3agad : JIanp, 2022
Kownosasos I1. H. (https://e.lanbook.com/book/226466)
JI2.9 |Jlarnc6epr I'. C. OnTuka: yaebHOE mocooue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) Ousmatiur, 2017
J12.10 |I'puropses 0. M., ®du3nka aToMa ¥ aTOMHBIX SIBJICHUI: yuyeOHOe mocobue Mocksaa : OBC
Korukuu U. C. (https://biblioclub.ru/index.php?page=book&id=457657) ®dusmariut, 2015
JI2.11 [HInonsckuii 3. B. BBenenne B aToMHYIO PH3HKY Cankr- IlerepOypr | 3bC
(https://e.lanbook.com/book/210398) : JIanb, 2022
JI2.12 |[IIIupoxos 0. M., Snepnas pusuka: yueOHOe ocobue Mockga : Hayxa, 9BC
HOauu H. I1., (https://biblioclub.ru/index.php?page=book&id=450094) 1980
MawmonToBa H. A.
7.1.3. Metoauueckue pa3padoTku
ABTOpBI, COCTABUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI3.1 |Becconos A. A. JlaGopaTopHBIii MPaKTUKYM 10 MEXaHHKe: yueOHoe ocobue YenstOnHCK : OBC
(https:/Nibrary.csu.ru/rbooks2/view2? YensOuHCcKuit
code=local/007688/bessonovaa) rOCYIapCTBEHHBIN

ynusepcuret, 2008
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ABTOpBL, COCTABUTEIH 3arnaBue W3znarensctBo, rox| Pecype
JI3.2 |becconoB A. A, Beenenue B 1a60paTOpHbI NPAKTUKYM IO (U3HKE: YensaOUHCK :
Heprodysos K. A. METOAMYCCKUE YKA3aHHS [YensOunckuit
roCyJapCTBEHHBIN
YHHUBEPCHUTET],
1989
JI3.3 |becconoB A. A. JlabopaTopHbIi NpakTUKYM 110 MOJEKYISPHOH du3uke YensaOUHCK : OBC
(https:/Nibrary.csu.ru/rbooks2/view2? W3naTenpcTBO
code=local/007707/bessonovaa) YenaOUHCKOTO
TOCYapCTBEHHOT O
YHUBEPCUTETA,
2015
JI3.4 |Anexcanaposa H. B., |®uznka. DneKTpuyecTBO U MarHeTHU3M: METOAMIECKIE Mockaa : 9BC
Kyspmuuesa B. A. PEKOMEHIallUU: METOJMYECKOe IIocodue AnpraupMI'ABT,
(https://biblioclub.ru/index.php?page=book&id=483778) 2017
JI3.5 |Tpodumos B. T'., JlaGopaTopHBIii MPAKTHKYM IO ONTHKE: YueOHOe mocodue YenstOuHCK : 9BC
Becconos A. A. (https:/library.csu.ru/rbooks2/view2? YenstOuHCK Ui
code=local/007686/trofimovvg) rOCYIapCTBEHHBIH
yHuBepcuter, 2008

7.2. IlepeyeHb pecypcoB HH(OPMALHOHHO-TEJIeKOMMYHHKALMOHHOI ceTd ""MHTepHeT"

D1 |Jlawb [DnekTpoHHBIH pecypc] : anekTponHo-6ndaroreunas cuctema (OBC) / m3parensctro Jlans http://e.lanbook.com/

32 |IOpaiit [DnexTpoHHEI pecype] : anekTpoHHO-6nOmHoTeyHas cuctema (OBC) / m3narenscrio FOpaiit. https://biblio-
online.ru

D3 |YHuBepcureTckas 6MOIMOTEeKa OHIANRH [ DNEeKTPOHHBIH pecypc] : aneKTpoHHO-0nbmmoreunas cuctema (OBC) / OO0
Hupextmenua [abmumuwnr. http://biblioclub.ru/

D4 (Znanium.com [DneKTpOHHBIH pecypc] : AMeKTpOHHO-0nOmHoTe Has ciucteMa (OBC) / HayuHo-U31aTenbCKUil IEHTP
NH®PA-M. http://znanium.com

35  |VuebHo-MeTommueckuit cait «IIpemoaaBarensm u cryaenTam» http://teachmen.csu.ru

D6 |Hayunble u HayuHO-TIONYJIspHEIE Jekimu http://elementy.ru

37 |Hayu4Has snektpoHHas oubnuoreka Poccuiickoit Akagemuu Hayk http://www.elibrary.ru

7.3 IlepeyeHb MH(POPMALIMOHHBIX TEXHOJIOTHIA

7.3.1 IIporpamMmmHoOe oGecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 TIpodeccuonasibubie 0a3bl JAHHBIX M HHYOPMAIMOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnexkTpoHHbIH KaTanor HayuyHoi oudaroTeku Yenl'Y [DnekTponHbIN pecypce] : 6a3a nanubix / Yenso. roc. yH-T. — UensOuHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : sxypHaiist
American Physical Society : caiir. — URL: http://journals.aps.org/about — $I3. aurit. — Pexxum gocTyma: TOJIBKO U3 CeTu
yHHUBepcuTeTa. — TEeKCT : 2IeKTPOHHBIMH.

3. Web of Science : mynpruaucuniuinaapHas pedepatiBHas 6a3a TaHHBIX / KoMIIaHUs Thomson Reuters. — Pexkum qocryma: st
3aperucTpup. noas3osareneii Uenl'Y. — TekcT : 37eKTpOHHBIN.

4. Scopus : pedeparuBHas 6a3a mannbix / Elsevier BV. — URL: http://www.scopus.com/ — SI3. aurit. — Pexxwum mocTyna: mist
3apeructpup. noas3osarencii Uenl'V. — TekcT : 3€KTpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — $I3. anri. — Pexxum rocryma: [uist 3apeructpup. noib3osareneii Yenl'VY.
— TeKcT : ANeKTPOHHBIH.

6. KOHCIIEKTBI JICKIHI ¢ IEMOHCTPAIMSIME U BUPTYaIbHBIME JJA00pAaTOPHBIME 3KCIIEpUMEHTaMu Ha caiite http://teachmen.ru
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8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHBI (MO JIS)

Jns peanu3anuy JUCIUTUIHHBI HCTIONB3YIOTCS yIeOHbIE ayIUTOPHH IS IPOBEACHNUS 3aHATHI JTEKIMOHHOTO THITA, TPAKTUYECKUX
3aHATU, TPYNIIOBBIX U MHAUBHUYaIbHBIX KOHCYIbTAIUH, TEKYILET0 KOHTPOIS ¥ IPOMEKYTOUHON aTTeCTalluy, a TAKKe NOMELCHUs
JISL CAMOCTOSITENBHON paboThL. YueOHbIe ayANTOPHH YKOMILIEKTOBAHBI CHEIHANTN3IPOBAHHON MeOEIbI0 N TEXHUIECKUMHU
cpencTBaMu 00y4eHHUs - MYJIbTUMEIUHHBIM 000pYyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJOHKN).

Jns mpoBeaeHNs 3aHATHH JISKIIMOHHOTO TUIIA PeJIararoTcsl HAOOPHI JEMOHCTPAMOHHOTO 000PYIOBAHUS U yU4eOHO- HATTISIHBIX
nocoOuii (MyIbTUMEINIHBIEC IPE3EHTALIUH).

JlabopaTopHble 3aHATHUS IPOBOJATCS B yueOHOM 1abopaTopuu oO1Iel U NPUKIaTHONW (PU3KKYU, OCHALIEHHOM HE00XO0IUMbIM
00opynoBaHNEM, TIepeueHb KOTOPOTO IIPHUBEJICH B ITACIIOPTE Ta00PaTOpHH.

Hcnonb3yercst 3JIEKTPOHHBIN YUTaNbHbIH 3a11 HayyHoi 6udauorexu Yenl'V (aynuropus 206) ai1st caMOCTOSTENbHOM paboTh
CTY/ICHTA, OCHAILICHHBIH EPCOHAILHBIMH KOMIIBIOTEPaMH, MYJIbTHMEANNHHON annapatypoii. B ayantopun obecrieueH 10CTyI K
Pa3IMYHON CIIPaBOYHOM JIUTEpAType, SHIUKIONEIUSIM, OMOIHOrpadUUeCKUM U MTOJTHOTEKCTOBBIM 0a3aM JaHHbIX,
HH(POPMAIIMOHHBIM pecypcaM «IHTepHeT».

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIUXCSA 11O OCBOEHHUIO JUCHUIIJIMHBI (MOZY JIST)

OcBoeHue cosiepKaHus yIeOHO!W TUCIUILTHHBL « DU3HKa» OCYIIECTBISETCS HA JEKIUX, MPAKTHISCKUX 3aHATHAX U B IIpoIecce
CaMOCTOATEIbHON yueOHO AesTeIbHOCTH CTYICHTOB.

JlekIMoOHHBIE 3aHATHS 00ECTIEUNBAIOT TEOPETHUECKOE U3YUeHHEe TUCIUIUTNHEL. OCHOBHBIMH METOJaMH 00yUeHHS SBIISIOTCS
UH()OPMAIIIOHHO-00BSICHUTENbHBIH U TpoOneMHbIi. Ha neKnusIx u3inaraeTcs OCHOBHOE COZlepKaHHe TeM IIPOrpaMMBl, IPOBOAUTCS
aHaJIN3 OCHOBHBIX MOHATHH U pacCMaTpPUBAIOTCS IIPUMEPBHI.

JIeKIIMOHHBIN MaTepHal SIBJISIETCS BXKHBIM, HO HE €IMHCTBEHHBIM UL YCBOCHUsI ydeOHOM AucuuIuiHel. Ero o06s3aresnsHo
HEOOXOIMMO IOTIOJHUTH MaTeprUaoM OCHOBHOMU H JIOTIONHUATEIBHON JIUTEPATYPHI 110 TEME.

Oco0oe BHUMaHHE B TEUCHUE CEMECTpa ClIelyeT OOpaTUTh Ha BRIIOIHEHUE PAOOT 1a00paTOPHOro NPaKTUKyMa: HEJIOMYCTUMBI
MPOIIYCKH 1ab0paToOpHBIX paboT 0e3 yBaKUTEILHON IIPHYUHBI.

IIpu BO3HUKHOBEHHMHU BOIIPOCOB 110 TeMaM, BHIHOCUMBIM Ha CPC, cienyer oOpaTUThLCs 3a KOHCYJIbTAIMEH K IpenoiaBaTelto,
BelylIeMY JISKIIMOHHBIE 3aHATH. [Ipy BOSHUKHOBEHUH 3aTPYAHCHUI B IOHUMaHUH MaTeMaTHYECKOTO armapaTta GU3HKH CIeayeT
00paTUTBCS K COOTBETCTBYIOIIMM yUeOHUKAM 110 KypCY BbICHIEH MaTeMaTUKH.

BaxHBIM MOMEHTOM TIPH U3YYEHHH JTFO00H TUCHUITIMHEI SBISIETCSI OPTaHU3aIUsl CAMOCTOATENbHOM padoTel. [Ipn ocBoeHUH
Marepuaia He ClelyeT CTPEMHUTHCS K MEXaHUUECKOMY 3alIOMUHAHUIO IPUBEICHHBIX ONIPeAeNeHUH, (GOPMYIUPOBOK U MOIOKEHUH,
eciu TpeboBaHMs K BaM mpsiMo He yka3bIBaloT Ha 3T0. BrionHe 3¢ ekTHBHON MOXKET OKa3aThCsl MOMBITKA MOHATH CYTh SBJICHUS,
BBIPa0OTaTh CBOE OTHOLICHHE K HEMY, OITHPAsCh HAa MaTepHall, COJEPKaIUHCs B pEeKOMEHA0BaHHO auTeparype. Taxoke
PEKOMEHLyeTCsl pABHOMEPHO paclpeieNaTh Harpy3Ky CaMOCTOSTEIbHOT0 00y4eHNsl B TEUEHUE CEMECTpa.

B cirydqae npuMeHeHus IpyU 00y4eHUH JUCIUIUIUHEL SJICKTPOHHOTO O0YYeHUs, AUCTAaHIMOHHBIX 00pa30BaTEeIbHBIX TEXHOIOT U
o01menne 00yJaromuxcs U MPENnoAaBaTeNs OCYIIECTBISIETCS B PEXKUME PEaTbHOTO BpeMeHH (OHJIaiH -JIeKIHY (BeOUHAPEI), YaThl,
BHUJIC0-KOH(EPEHIMH U JIP.) WK OTJIOKEHHOTO BpEMEHH (cucTeMa qucTaHionHoro ooy4erus Moodle, MS Office365, gpopymsr,
3JIEKTPOHHAS T10YTa U Jp.).

IIpu 0Oy4yeHun iUl ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSI SJIEKTPOHHOE 00YUCHUE, AUCTAaHIIMOHHbBIE 00pa30BaTe/IbHbIC
TEXHOJIOTHH TPEIyCMaTPHBAIOT BO3MOKHOCTB TIpHeMa-niepeadr MHHOPMaIHy B JOCTYITHBIX U HUX (hopMax.

Peanuzanust AMCUMILINHEI C IPUMEHEHUEM 3JIEKTPOHHOT0 00yUYeHUs, JUCTaHIIMOHHBIX 00pa3oBaTeIbHbIX TeXHOIOrUil (nanee — 20,
JOT) ocymectnisiercst Ha OCHOBaHHHU «I10JIOKEHNSI O peaTi3allii OCHOBHBIX U JIOMOJHUTENBHBIX 00pa30BaTeIbHBIX IPOrPaMM €
MPUMEHEHHEM JIEKTPOHHOT0 00y4eHHs ¥ AUCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOJIOTHH B (heiepallbHOM IoCyJapCTBEHHOM
OFO[PKETHOM 00pa30BaTELHOM YUPEKISHUH BBICIIET0 00pa3oBaHus « UeIssOMHCKHI TOCYyJapCTBEHHBIN YHUBEPCHTET,
«[Tonoxxenus o mopsike 3a4era 00y4arOIMMHUCS [0 OCHOBHBIM IPO(ECCHOHANBHBIM 00pa30BaTeIbHBIM IIPOrpaMMaM BBICILIETO
obpazosanus B PI'BOY BO «Uenl 'Yy pe3ynbTaToB OCBOCHHS B OPraHH3AIUAK, OCYIICCTBISIFONINX 00pa30BaTeIbHYIO
JeATeIbHOCTD, YIeOHBIX MPEAMETOB, KypCOB, JUCLHIUINH (MOLYyJIeH), MPAKTHK, JOMOJIHUTEIBHBIX 00pa30BaTeIbHBIX IPOTPAMM»
MOCPEICTBOM AJIEKTPOHHOH HHPOpMaMOHHO-00pa3oBarenbHo cpenbl PTBOY BO «Uenl Vy». B HCKIIOYMTENBHBIX CIydasx
(dopc-maxkop H T.I1.) U peasu3aly 00pazoBaTeNnbHON AesaTenbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTHI,
He BXOJSIIME B IEPEUEHb dICKTPOHHONH HH(POPMAMOHHO- 00pa30BaTENbHOM Cpeabl.

10. CIEIIMAJIBHBIE YCJIOBUSA OCBOEHUSA JTUCITUIIJIMHBI OBYYAIOINMMUCSH C HHBAJIMTHOCTBIO 1
OI'PAHMYEHHBIMHU BO3MOKHOCTSAMMU 310POBbA
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OcBoeHHE TUCIUIUINHEI MHBAMIAMH U JIUI[AMH C OTPaHUYCHHBIMU BO3MOXHOCTSMH 30POBbS OCYIIECTBISICTCS C MCHOJIB30BaHHEM
CTeIUANbHBIX TEXHHYECKUX CPEICTB U HWH()OPMALMOHHBIX TEXHOJOTHH, NMPEIOCTaBIsSEeMBIX PecypCHBIM ydeOHO-METOANYECKHM
HEHTPOM 110 OOYYCHHWIO WHBAIUJOB ¥ JIMI[ C OrPaHWYCHHBIMH BO3MOXKHOCTSMH 3710poBbs Yenl'V mo 3ampocy oOydaromerocs
(MOOMIBHEIE CIIEIMANIBHBIE TEXHUYECKHE CPEICTBa VIS JIML C HApYIIEHHWSMH 3pEHHS M C HApyLIEHHEM CJIyXa, acCHCTHBHBIC
UH()OPMAIIIOHHBIE TEXHOJIOTHN).

IIpn HEOOXOMMMOCTH JUI OOYYaroMXCsS C HAPYHIICHHSAMH 3pCHUS Ha pabodMxX MecTax IUIs IPOBEACHHS NMPAKTHYCCKUX WITH
7a00paTOPHBIX 3aHATHH YCTAHABIMBAETCS CHELHAJIbHOE NMPOrpaMMHOE oOecredeHue (IporpaMMa pedeBOil HaBHUTAIMH, PEUEBbIC
CHHTE3aTOPBI, KPaHHbIE JIyIIbI).

B yueOnble ayauTopun obecrieunBaeTcsl OECTIPENsITCTBEHHBIH AOCTYI Ul OOYYAIOIMXCS ¢ MHBAIMIHOCTBIO H C OTpaHMYECHHBIMU
BO3MOXXHOCTSIMH 37I0POBBs.. B ka0l ayauTopuy, rie 00y4aroTcs HHBAIUBI 1 JIMIA C OTPAHMYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS,
IpeTyCMaTPUBAETCS COOTBETCTBYIONIEE KOJTMIECTBO MECT JUIsl OOYUaIONIMXCS ¢ YI€TOM HapyIIEHUH UX 37J0POBbSI.

Jns ocBOGHMs NUCHMIUIMHBI WHBAJMAAM M JIUIAM C OTPAHHMYCHHBIMHM BO3MOXHOCTSIMH 3JI0POBBSI HMPEJOCTAaBISACTCS TOCTYI K
MeYaTHBIM UCTOYHUKAM, NMEIOIIUMCS B HayuHOH Onbmnoreke Yenl'Y, ¢ MOMOIIBIO CHELHMATIbHBIX TEXHUYECKHX CPEICTB; TOCTYII C
MOMOIIBIO CICIMATBHBIX TEXHHYECKHX ¥ IIPOTPAMMHBEIX CPEACTB K DJIEKTPOHHBIM HCTOYHHKAM, INPEACTABICHHBIM B (opme
3JIEKTPOHHOTO JIOKyMeHTa B (poHIe HayuHO# O6nbaroreku Yenl'yY witu 31eKTpOHHO-OMOIHOTEUHBIX CHCTEMAX.
YueOHO-METOIMYECKHE MaTepHalIbl Ul 00YYarOIIMXCs M3 YUCIIa HHBAIUIOB M JIMI] C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 30POBbBS
TPEIOCTABIAIOTCS B popMax, alaliTHPOBAHHBIX K OTPAHHUYEHHUSIM UX 3I0POBBSI 1 OCOOSHHOCTSIM BOCTIPHATHS HH(POPMAIIUH.

JU71st MHBaNU/IOB U JIMII C OTPAaHUYCHHBIMI BO3MOKHOCTSIMH 3/10POBbSI OCBOCHHE JUCIMILIMHBI MOXKET OBITh YaCTHYHO MU IOJTHOCTBIO
OCYIIECTBIICHO C UCIIOIH30BAHNEM JAUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.

Ilpy npoBEeIEHMH NPOMEXKYTOYHOH aTTeCTallMd II0 AUCLHUIUIMHE OOYYaIOIMMCS C WHBAJIMAHOCTBIO M C OrPaHMYCHHBIMH
BO3MOJKHOCTSIMH 37I0pPOBBSI O0ECIEUHMBACTCS MO0 HMX 3asBICHHIO NPENOCTaBIeHHE B JOCTYMHOH (opMe B 3aBHCHMOCTH OT HX
WHANBUIYaJbHBIX OCOOCHHOCTEH WHCTPYKIMH O IOPSIKES NPOBEACHUS NPOMCSKYTOYHOW ATTECTAL[MH, OLICHOYHBIX CPEICTB U
BO3MOKHOCTH OTBETOB Ha 3a/aHus (MHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBbIOTepe, MUCbMeHHO mmpudpTom Bpaiins, c
HCIOJIB30BAHHEM YCIIYT aCCHCTEHTa, YCTHO).

IIpu npoBeeHNH IPOLEAYPH! OLICHUBAHUS PE3YIHTaTOB 00yUeHHS HHBATHAOB H JIHI] C OTPAaHHYSHHBIMU BO3MOXHOCTSIMU 30POBBS
HpeIycMaTPUBACTCs UCIONIb30BaHNE MpefocTaBIeHHbBIX Yenl'Y mim cOOCTBEHHBIX TEXHUYECKUX CPEACTB, HEOOXOAUMBIX UM B CBSI3H
C MX MHIUBHIYAJIBHBEIMU 0CcOOeHHOCTIMU. [Ipn HEOOXOJMMOCTH HHBAINAAM H JIUIAM C OTPaHMYESHHBIMU BO3MOXKHOCTSIMHU 310POBBS
HPEIOCTABIIICTCS IOMOIHUTENEHOE BpeMs VIS TOATOTOBKY OTBETA Ha 3aJaHMs, IIPOLEypa OLICHUBAHHS PE3yIbTaTOB 00yUCHUS 110
JTUCIUIUINHE MOXKET MPOBOIUTHCS B HECKOJIBKO ITAIOB.
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