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1. HEJIX OCBOEHUMA TUCHUTIINHBI

[enbro OCBOCHHS TUCUUILTHHBI «DU3UKa» SIBIseTCS (OPMUPOBAHKE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHUS U
npuoOpeTeHne CTyICHTaMHU 3HaHUiT 00 OCHOBHBIX (DYHIAMEHTAJIBHBIX 3aKOHAX (H3HKH.

OCHOBHBIE 337]a9¥ JUCITUTIINHBI: N3YYCHUE CTYACHTaMH OCHOBHBIX MTOHATUI ¥ 3aKOHOB (bH3PIKI/I, 3HAKOMCTBO C OCHOBHBIMH MCTOJaMH
HCCIICA0BaHUs, UCIIOJIB3YEMbIMU B (1)I/I3I/IK€; HU3YyUCHUC HpHJ’IO)KeHPIfI (l)I/IBI/IIIeCKI/IX 3aKOHOB B HpO(I)eCCI/IOHaJ'ILHLIX 3ajjadax.

Pe3yJ'II)TaTI>I O6y‘{eHI/I$[ IO JUCHUILUIMHE HAIIPABJICHBI HA JOCTHXKCHUE NHAUKATOPOB!

OIIK-3.1. O6mazaeT 3HaHUSIMH OCHOBHBIX MaTEMATHUYECKUX IOHATHHA K METO/IOB.

OI1K-3.2. IMeeT mpakTHYECKHil OMBIT UCTIOJIL30BAHUS MATEMATUIECKUX METO/IOB JUIS PELICHUS 3a1a4u podeccHoHaTbHOM
JIeSITeIbHOCTH.

OIIK-4.1. O6nagaer 6a30BBIMU 3HAHUSIMU, IIOJIy4YEHHBIMU B 001aCTU (PU3UKHU U PaO3IEKTPOHUKH.

OIIK-4.2. JIeMOHCTpHUPYET YMEHUsI aHAIU3UPOBATh (GU3UUECKYIO CYIIHOCTD SBJICHUH U NIPOLIECCOB, JIEXKAIIUX B OCHOBE
(YHKITMOHUPOBAHHUS MUKPOIICKTPOHHON TEXHUKH.

OITK-4.2. VImMeeT mpakTHYECKHUil OTBIT MPUMEHSATH OCHOBHBIC (PM3MYECKHE 3aKOHBI M MOJCIH JIs pellieHus 3a71a4 MpoeCCUOHATBHOM
JIeSITeTIbHOCTH.

2. MECTO JUCHUILITMHBI B CTPYKTYPE OIIOII

Huxi (pazper) OITOIT: b1.0.11

2.1 TpeOGoBaHus K MpeIBAPUTENLHOI MOATOTOBKE 00y4YaI0IIEerocs:

He npenycmorpeHo.

2.2 JIncuMnIuHbI U MPAKTUKH, JJIs1 KOTOPHIX 0CBOEHHUE TAaHHOUH TUCHHMIUIMHBI (MOAYJIs1) HE0OX0AUMO KaK MpeallecTBYyolee:

DNeKTpoJHAMHUKA U PACIPOCTPAHEHHUE BOJIH

duznueckas DJICKTPOHUKA

3. KOMIIETEHI[IY OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJILTATE OCBOEHMSI JUCLIATLTAHBI
(MOJY.JIsT)

OIIK-3: Cnoco0eH ncnob30BaTh MaTeMaTHYECKHE MeTO/Ibl, He00X0AUMBIe /ISl pellleHHs 3a/1a4 npodeccuoHaJIbLHOI
AesTeIbHOCTH;

3HaTh:

HHH JAOCTUIKCHUA UHAUKATOpa OIIK-3.1: 3uaTh 0COOEHHOCTH Opranu3aliui €CTECTBEHHOHAYYHBIX HUCCIIEIOBAHUMN

YMmern:

Jns noctmxenus unaukaropa OITK-3.2: YMeTs 3¢ dexTuBHO Opranu3oBaTh paboTy 10 U3YyYEHUIO ONPEAEIEeHUN U 3aKOHOB
€CTECTBEHHBIX HaYK; IPAMOTHO, MOCIIE0OBATEIBHO U JIOTHIHO 0)OPMHTH Pe3yIbTaThl PabOTHI; HOB30BATHCS B IIPO(PECCHOHAIBHON
JIeSITeIbHOCTH TEOPETUIECKIMU 3HAHUS U IIPAKTUYECKUMU HaBBIKAMU, IOYYEHHBIMH B paMKax U3y4eHUs (GU3UKU

Baagertn:

Jns noctmxenus unaukaropa OIMK-3.2: Bnanets HaBbIKaM# CaMOCTOSATENILHOM paboThI ¢ y4eOHOH M HAYYHOM JITepaTypoit

OIIK-4: Cnoco0eH aHATU3MPOBATh QU3NYECKYIO CYIIHOCTD SIBJCHUI H MPOIECCOB, JE:KALINX B 0CHOBE (D)YyHKIIMOHHPOBAHMS
MHKPO03JeKTPOHHOI TEXHUKH, IPUMEHATH OCHOBHbIE (pU3HYeCKHe 3aKOHbI U MOJIe/IH 1151 pellieHus 32124 npodeccHoOHAIbHOM
JesITeJIbHOCTH;

3HaTh:

Jnsa nocrmxenus nnaukaropa OITK-4.1: 3HaTh oCHOBHBIE ITpaBMiIa 0)OPMIIEHHUS] MATEPHAIIOB U PE3YJIbTATOB JIAOOPATOPHBIX
WCCIIeIOBaHU; TTpaBuiIa 0QOPMIICHHUS TabIUII, CXEM, PUCYHKOB M YEPTEKEH B HAYUHBIX OTYETAX; IPABUIIA H CIIOCOOBI BBIYUCIICHUS
MOTPEIIHOCTEH MOTYYSHHBIX JaHHBIX; O PA3MEPHOCTAX (PU3HMUYECKUX BEIHMUYUH; 0a30BbIe TEOPETHUECKHE 3HAHUS N0 (QU3HUKE;
TEOPETHYECKUE OCHOBBI, OCHOBHBIEC TIOHSTHS, 3aKOHBI X MOJIENTN (DU3UKH; METOIBI U CIOCOOBI MOJTYYSHHUS ¥ OCBOCHUS MaTepuaa mno
¢dusuKe; 0 PU3MYECKHUX MpOoIeccax, MPOUCXOIAIIMX B OKPYKAIOIIEM MHUPE U, B YaCTHOCTH, O (PH3MUYECKHX MPOLeccax,
COMPOBOXKAAIOIIUX MPOPECCHOHATBHYIO IEATEIHHOCTh; METOIBI TEOPETHUYECKUX H IKCIIEPUMEHTAIBHBIX HCCISIOBAaHUH B (DH3HKE;
CMBICJI OCHOBHBIX TEPMUHOB U MOHATHI (PU3nuKK

© ®I'BOY BO «Henl'V»
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YMeTh:

IIJ'I?{ JAOCTHIKCHUSA HHANKATOpa OIIK-4.2: YMeTb NIOHUMaTh, U3JIaraTb U KPUTUICCKU aHAJIU3UPOBATH 6330By}0 O6HIC(1)I/I31/I‘ICCKYIO

HHPOPMAIIHIO;

IIOJIB30BATHCSI OCHOBHBIMH INOHATHAMH, 3aKOHAMH U MOACIIAMHA (t)I/I3I/IKI/I; IIPOTHO3UPOBATH IMOCIICACTBUA (pI/I3I/I‘-IeCKI/IX

TMIPOIECCOB MPOUCXOAAIIUX B HpO(beCCPIOHaJ'ILHOﬁ ACATCIIPHOCTH; aHAJIU3UPOBATH IMOJYUCHHBIC DKCIICPUMCHTAJIbHbBIC TaHHbIC

Baagers:

Jns noctmxenus unaukaropa OIMK-4.3: Bnanets 6a30BbIMH TEOPETUYCCKUMH 3HAHUSIMH U HaBBIKAMH JIAOOPATOPHBIX MCCIIEA0BAHUN
B 00nacTy (PM3MKHU; MCIIOJIb30BAHHS TIOHATHIHOTO anmapaTa GU3uKU B MPodeccHoHaNbHOM IeSTENbHOCTH; HABBIKOM IPaMOTHOTO
MIPEICTABIICHUS PE3yIbTaTOB UCCIICIOBAHUI U HABBIKOM 0(OpMIICHHS OTYETOB IO JT1abOpaToOpHBIM paboTaM; MeToIaMu 00pabOTKH U
aHaJM3a SKCIIEPUMEHTAIBLHON M TEOPETUIECKO (hu3mdIeckoi HHpOpMaIU

B pe3yabTaTe 0OCBOCHHUS JUCHUILIHHBI 00y4aloLIuiics 10/KeH

3.1

3HaTb:

311

0COOEHHOCTHU OopraHmn3ali €CTECCTBCHHOHAYYHBIX HCCHCﬂOBaHHﬁ;

3.12

OCHOBHBIE IIpaBuiIa 0(hOPMIIEHHUS MaTepHAIOB U PE3YJIbTATOB JIAOOPATOPHBIX UCCIEAOBAHUM; IIpaBuia ohOpMICHUS
TaOIUII, CXeM, PUCYHKOB M YepTeXell B HAYIHBIX OTUETaX; MPABIJIa U CIIOCOOBI BEIYMCIICHHUS MTOTPEITHOCTEH
MOJIYYEHHBIX JAHHBIX; O Pa3MEPHOCTSIX (PU3MUYECKUX BEJIHMYUH; 0a30BbIe TEOPETHUECKHE 3HAHUS 1O (U3HKE;
TEOpEeTHYECKUE OCHOBBI, OCHOBHBIE TIOHSTHSI, 3aKOHBI X MOJIENTN (DU3MKH; METOIBI U CIIOCOOBI MOTYYEHHUS U OCBOCHUS
MaTepHaia 1o Gpusuke; o GU3NUECKUX MpoIeccax, MPOUCXOSIUX B OKPYKAIOIIEM MUPE U, B YaCTHOCTH, O (PU3NYECKUX
nporeccax, COMPOBOKAAIOIINX MPOPECCHOHATBHYIO JEATEbHOCTh; METOIBI TEOPETHYECKUX H IKCIIEPIMEHTAIBHBIX
UccleI0BaHui B (PU3HKE; CMBICT OCHOBHBIX TEPMUHOB M IOHATHH (HU3UKU

3.2

YMerTh:

321

3¢ PEKTUBHO OPraHU30BaTh paOOTY 110 U3YYCHHIO OTIPE/IEICHUI U 3aKOHOB €CTECTBEHHBIX HAYK; TPAMOTHO,
TIOCJIEIOBATEILHO M JIOTHYHO 0(OPMHUTE PE3yNIbTaThl paOOTHI; ITOIB30BATHCS B TPO(ECCHOHATBHON NeITeNbHOCTH
TEOPETUYECKUMH 3HAHUS U MPAKTHYECKUMHU HABBIKAMH, TIOJIyY€HHBIMH B paMKaX U3y4eHUs] PU3UKH; TOHUMATh,
M3JIaraTh ¥ KPUTHUYECKU aHAM3UPOBATh 0a30BYI0 00mIehu3IIecKkyro HHHOPMAIIHIO; TI0JIB30BATHCS OCHOBHBIMHU
MOHATHSMH, 3aKOHAMH U MOJIEJIAMU (PU3HMKH; IPOTHO3UPOBATH MOCIEACTBUS (PU3MUECKHIX TPOLIECCOB MPOUCXOISIINX B
npodeccnoHaIbHON ISSTENFHOCTH; aHATM3UPOBATH MTOJTYYEHHbIE SKCIIEPUMEHTAIIbHbIE TaHHbIS

3.3

Baaners:

3.3.1

HaBBIKAMH CaMOCTOSATENILHON paboThl ¢ y4eOHOH U HAYYHOW JIUTEPATYpOii;

3.3.2

6a30BbIMU TEOPETHUYECKUMH 3HAHUAMH U HABBIKAMU J1a00PAaTOPHBIX UCCIEIOBAaHUH B 001aCTH (PU3NKH; UCTIOIb30BAHUS
HOHATHITHOTO anmapara (GU3UKH B MPo(eCCHOHATBEHOH AesATETFHOCTH; HABBIKOM IPAMOTHOTO MPEJICTaBICHHS
PE3yJIbTaTOB UCCIEIOBAaHUI U HABBIKOM 0(OPMIIEHHS OTYETOB MO JIAOOPaTOPHEIM paboTaM; MEeToAaMH 00pabOTKH U
aHAITI3a SKCIIEPIMEHTAIBHOH 1 TeOpeTHIecKor (usmaeckoi mHpopMauu

4. OFBEM JUCIIMIIJIMHBI (MOAYJIS)

O6was TpygoemMKocTb 11 3ET

YacoB o yueOHOMY Tany : 396 Bunp! koHTpONIs B cemecTpax:

B TOM YHCJIC :

aynuTopHsbIe 3aHsTus . 204 9K3aMeHsl 1, 2, 3

camocTosTeNbHas padora @ 87
9acoB Ha KOHTPOJIb : 72
KOHTaKTHas pabora: 237

UKP: 33
5. CTPYKTYPA U COAEPKAHUE JUCHUIIIMHBI (MOZY JIST)
Kon HaumeHoBaHue pa3/iejioB U TeM /BUA 3aHATUS/ Cemectp | Yacos Jlutepatypa
3aHATHS [ Kvpe

Pazgen 1. ®usuyeckne ocHOBbI MeXaHHKH. MoJiekyaspHasi PU3NKA H
TePMOINHAMHKA

© ®I'bOY BO «Yenl Yy
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crp. 5

11

[Ipenmer pusuku. Mexanuka u ee cTpykTypa. Monenu B mexanuke. Cucrema
oTcyera. TpaekTopus, AJIMHA IyTH, BEKTOp nepemerieHus. CKopocTs.
VYckopenne. Kunemarrka BpamarenbHOro ABMKeHUs. [1epBelil 3akoH
Hrerorona. Cuna. Mexaanyeckue cucremsl. Macca. Ummynsc. Bropoii 3akon
Herorona. IIpunnun  He3aBUCUMOCTH AelicTBHA cuil. Tperuil 3akoH HeroToHa.
3aKOH COXpaHEHHs UMITYJIbca. 3aKOH JIBIKEHHs LeHTpa Macc. CHItbl B
MexaHuke. PaboTa, sHeprus, MOIHOCTE. KnHeTHuecKas ¥ moTeHIalbHas
SHEPrusi MEXaHW4YeCKOH CUCTEeMBI. 3aKOH coXxpaHeHus sHepruu. CoynapeHusl.
[NorennmansHoe nose cuit. [lone cun Tsarorenust. KocMuuecknue cKopocTH.
MowmenT unepruu. Kunernueckas sHeprus BpaiieHus. MOMEHT CHJIBI.
OcHOBHOE ypaBHEHHE AMHAMMKH BpalaTeIbHOTO ABMKEHUS TBEPAOrO Tela.
MoMeHT uMITyJIbCa U 3aKOH ero coxpaHeHus. CorocTaBieHHe OCHOBHBIX
BEJIMYHMH U COOTHOIIEHUH JJIS TOCTYNATEJIbHOTO U BPALIATEIbHOTO IBUKEHHS
tena. [Ipeobpazosanus [Nanmunes. [ocrynarel OiiHmTeliHa. [IpeodpasoBanus
Jlopennia. OCHOBHBIC COOTHOIICHUS PENATHBUCTCKON TUHAMUKH. /JIek/

1

18

JI1.1 J11.4 J11.5J12.5

J12.7J12.10 J12.12

J12.13 J12.14 J12.15
J12.16 J12.17

J12.18J13.1 J13.3 JI3.4
JI3.7 J13.10

0135233 54 35 56

97

1.2

CraTucTHYECKHH ¥ TEPMOTUHAMUYECKUI METO bl UCCIICAOBAHMA.
Tepmonunamudeckas cucrema. Temneparypa. Mozens UeaabHOro rasa,
OCHOBHbIE 3aKOHBI HJICAJIbHOTO ra3a. Y paBHEHHE COCTOSHUSA U/I€AJIBHOTO Ta3a.
OcnosHoe ypaBHeHne MKT uneanbHoro raza. Cpeassist KBaipaTudHas
CKOPOCTh MOJIEKYJI HIealIbHOTO ra3a. 3akoH MakcBeJuia o pacipeeaeHnu
MOJIEKYJI HAEAILHOTO ra3a Mo cKopocTsM. CKOPOCTU XapaKTepHU3YIOLIe
COCTOSIHHE WIeaNibHOTO Ta3a. bapoMerpuyeckas hopmyna. Pacnpenenenune
Bonbumana. Cpenssist [JuinHa cBOOOJHOr0 IIpodera MoJeKkyl. SIBneHue
nepeHoca. TemnonpoBoaHocts. JJuddysus. BHyrpennee TpeHue (BA3KOCTD).
BHyTpeHHsIs SHEprHst TEPMOJUHAMHYECKON CHCTEMBI. UUCIIO CTereHeH
cB000bL. 3aKkoH bonbliMaHa 0 paBHOMEPHOM PACIpeeIeHUH SHEPTUH 10
cTerneHsM cBoOoabl. [lepBoe Havano TepmoanHaMuky. Pabora rasa npu ero
pacmupenuu. TermioeMKocTb. MosgpHas TeNI0EMKOCTh IIPU ITOCTOSHHOM
o0bemMe. MoJsipHast TEIIOEMKOCTh IIPH TIOCTOSTHHOM JaBJICHHU. Y paBHEHHE
Maiiepa. M3onporeccsl. Anuabaruueckuii mpouecc. Pa6ora rasa B
annabarnueckoM npouecce. [lomuTponmyeckue npoueccsl. Kpyrosoit mpomnece
(uuxn). KILJT kpyrosoro npouecca. O0paTUMblil 1 HEOOPATUMBIH IPOLIECCHI.
Ounrponus. M3menenne suTponuu. CTaTUCTUYECKOE TOJIKOBAHUE SHTPOITHH.
IMpoueccel Bo3pacTanus 3HTponuu. Bropoe Hauano repmoauHaMuky. TpeTbe
Hayvajo TepPMOAWHAMUKH. TerIoBble JBUraTeId U XOJOMIbHBIC MAIIUHBI.
Teopema Kapno. I{uxn Kapno. Ypasueune Ban-nep-Baansca. M3oTepmbl
peanbHbIX Ta30B. BHyTpeHH:s 3Heprus peanbHoro rasza. JKuakocTa u ux
OITMCaHUEC. HOBCpXHOCTHOC HaTSAXCHUC. CMa‘II/IBaHI/IC. KpI/ICTaHHI/I‘lCCKI/IC u
amopHbIe TBepable Tena. Tumbl KprcTamwioB. TemIoeMKOCTh TBEPABIX TeIl.
W3menenne arperatHbix coctossHui. da3oBbie nepexoasl. uarpamma
cocrostHus. YpaBHeHue Knaneiipona-Kiaysunyca. Ananus auarpaMmbl
coctosiHus. /JIex/

16

JI1.1 J11.4 J11.5J12.2
J12.5 J12.7 J12.10
J12.12 J12.13 J12.14
J12.15 J12.16 J12.17
J12.18J13.1 J13.3 JI3.4
JI3.7 J13.10
013233 54 35 56
97

1.3

Permienue 3agau no Mexanuke MarepuanbHoi Touku /TIp/

12

JI1.1 JI1.4 J11.5J12.5

J12.7J12.10 J12.12

JI2.13 J12.14 J12.15
JI2.16 J12.17

J12.18J13.1 J13.3 JI3.4
JI3.7 J13.10

013233 24 25 56
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cTp. 6

1.4

Pemenue 3anau no mexanuke TBepaoro tena /I1p/

1

12

JI1.1 J11.4 JI1.5J12.5
J12.7J12.10 J12.12
J12.13 J12.14 J12.15
J12.16 J12.17
JI2.18J13.1 JI3.3 J13.4
JI3.7 J13.10
01392 33 54 35 26
97

1.5

Pemenue 3ana4 o MosekynspHoit ¢pusuke u repmoaunHamuxe /Ilp/

10

JI1.1J11.4 J11.5J12.2
J12.5J12.7 J12.10
J12.12J12.13 J12.14
J12.15 J12.16 J12.17
JI12.18J13.1 JI3.3 JI3.4
JI13.7 J13.10
01392 33 54 35 26
97

1.6

Kunemaruka. /Ilunamuka MatepuaibHoil Touku. Pabora u sHeprus. MexaHunka
TBEPJIOTO TeJa. 3aKOHBI COXPAHEHUS B MEXaHUKE. DJIEMEHTHI CIIEeIHaIbHOM
TEOPHH OTHOCUTEIBHOCTU. MOJNEKYIISIPHO-KHHETUYECKas! TEOPUS UIeaIbHBIX
ra3oB. TepmonnHamuka. PeasbHbIe ra3bl, )KHIKOCTH U TBepable Tena. /Cp/

11

JI1.1J11.4 J11.5J12.2
J12.5J12.7 J12.10
J12.12 J12.13 J12.14
J12.15J12.16 J12.17
JI12.18J13.1 J13.3 J13.4
JI3.7 J13.10
01302 33 54 35 26
97

Pa3nen 2. DjekTpuyecTBO U MAarHeTH3M

2.1

Onexrpuueckuii 3apss. 3akoH KynoHa. HanpsskeHHOCTB 3JIEKTPOCTaTHUECKOTO
nosst. ITorox Bexropa E. IlpuHumn cynepro3suuny 31eKTpoCTaTHYECKUX ToJIei.
Teopema I'aycca. lupkynsuus Bekropa HanpspkeHHOCTH. [loTeHnmanbHas
sHeprus 3apsana. Ilorernuman anexrpocraTuyeckoro nois. PazHocts
IIOTCHIIMAJIOB. CBs3b MCXKAY HAIPAXKCHHOCTHIO U IIOTCHIIMAJIOM.
DKBUIOTEHINABHEIE TTOBEPXHOCTH. [IpuMephl pacuera HanboIee BaKHBIX
CUMMETPUYHBIX 3JICKTPOCTATUYECKUX MOJIeH B BAKyyMe. DJIEKTPOCTATHUECKOE
nose B AuaneKkTpudeckoit cpeze. IonspusoBanHocTs. JudnexTpuieckas
MPOHHULIAEMOCTB CPeAbl DIEKTPUIECKOE CMELICHUE. Y CIIOBUS Ha TPaHULIE
pa3zena AByX AMANIEeKTpudeckux cpel. CerneroauekTpuku. [IpoBoHUKY B
3NEKTPOCTAaTHUYECKOM ToJe. DnekTpoeMkocTh. Konnencaropsl. Coeaunenus
KOHJICHCATOPOB. DHEPrHsl CUCTEMBbI HETIOIBHKHBIX TOUEUHBIX 3apsI0B.
OHeprust 3apsHKEHHOT0 YeANHEHHOTO MPOBOIHUKA. DHEPIus 3apsuKEHHOTO
KOHJIeHcaTopa. DHeprus 3JeKTpocTaTudeckoro nois. [loctostHHbII
3NEKTPUUECKUH TOK, CHJIa U INIOTHOCTh TOKAa. CTOPOHHHE CHIIBIL.
DNEKTPOABIKYIAS CHIIa U HampspKeHue. 3akoH Oma. DIeKTpruaeckoe
comnpoTuBiieHre. CONpOTHUBICHUE COCMHEHUS MPOBOIHUKOB: TeMrepaTypHas
3aBHCUMOCTbH CONPOTHBIICHUA. PaboTa 1 MOITHOCTH TOKa. 3aKOH
Jxoyns—Jlenna. 3akon OMa A HEOJHOPOIHOTO ydacTka enu. [Ipasuna
Kupxroda st pa3BeTBiieHHBIX Henei. /JIex/

18

JI1.1J11.2J12.1 J12.5
J12.6 J12.7 J12.12
J12.13 J12.14 JI12.15
J12.16J13.5 J13.6 JI3.7
JI3.9J13.10 JI3.11
0132 33 54 35 26
o7
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2.2 OcHOBHBIE 0COOEHHOCTH MarHUTHOTO 10Jisl. Pamka ¢ Tokom. Hanpanenue 2 16 JI1.1 J11.2J12.1 J12.5
MarHMTHOTO 1oJist. BekTop MarHuTHO#M HHAYKIMHA. Makpo TOKH U MUKPOTOKH. JI2.6 J12.7 J12.12
CBsI3b MEX]y BEKTOpaMH, XapaKTepU3yOUMHI MarHuTHoe noue. [logobue J12.13 J12.14 J12.15
BEKTOPHBIX XapaKTEPUCTUK IEKTPOCTATUIECKOTO U MAaTHUTHOTO NoJiel. 3aKoH JI2.16J13.5 JI3.6 JI3.7
buo—Capapa—Jlamiaca. MarauTHoOe 10JI€ IPAMOro Toka. MarHuTHoOe IoJie B JI3.9J13.10 JI3.11
LIEHTpe KPYroBOro Toka (coneHouna). 3akoH Amuepa. Bzaumoneiicraue 01 3233 24 25 56
napauIeIbHBIX TOKOB. MarauTHas noctosiHHast. EAMHAIIEI MarHUTHOM 27
UHJYKIUH HAIPsDKEHHOCTH MarHUTHOTO IoJisl. MarHuTHOE 110J1e CBOOOAHO
nBroKymierocs 3apsiaa. Cuna Jlopenna. /[Bmkenne 3apspkeHHBIX 9acTHI] B
MarauTHoM noite. Dddexrt Xomna. Teopema o mupkynsauu sekropa B.  ITotok
BEKTOpa MarHUTHOM MHAYKIHH. Teopema ["aycca 1st MarHUTHOTO TOJIS B
BakyyMme. Cucrema ypaBHeHUM MakcBeiuia JUIs 31€eKTPOMarHUTHOI'O HOJIS.
Buxpesoe anexrpuueckoe mone. Tok cmemenus. [lonHast cuctema ypaBHeHUH
Makcseinna. Onbitel @apanes. 3akon @apazes. J1C MHAYKIMU B
HETIOIBIDKHBIX MIPOBOTHHUKAX. BpamieHre paMku B MarHUTHOM Toj1e. Buxpessie
TokH (Toku Dyko). MHIyKTHBHOCT KOHTYpa. CamouHayKIys. B3aumuas
nHaykuust. TpancdopmaTopsl. DHEprus MArHUTHOTO MOJIsl. MarHUTHBIE
MOMEHTHI 3IEKTPOHOB ¥ aTOMOB. Jlua- 1 napamarseTukyu. HamMarunueHHOCTb.
MarauTHOe 1oJie B BeniecTBe. DeppoMarHeTHKH U UX cBoiicTBa. /JIex/
2.3 Perrenue 3agau o anekrpocraruke /TIp/ 2 12 JI1.1 J11.2J12.1 JI2.5
J12.6 J12.7 J12.12
J12.13 J12.14 J12.15
J12.16J13.5 J13.6 JI3.7
JI3.9 J13.10 JI3.11
91 3233 24 25 56
37
24 Pemenwne 3amad 1mo BEIYHCIEHUIO XapaKTEPUCTHK TIOCTOSTHHOTO 2 12 JIT.1 JI1.2J12.1 J12.5
anektpudeckoro toka /Ip/ JI2.6 J12.7 J12.12
J12.13 J12.14 J12.15
J12.16J13.5 J13.6 J13.7
JI3.9J13.10 JI3.11
3132 33 54 35 56
97
2.5 Pemienne 3agau Ha BIYMCIEHUE XapaKTEPUCTUK MAarHUTHOTO TOJIS U 2 10 JI1.1 JI1.2J12.1 JI2.5
MarHuTHBIX siBieHui /TIp/ JI2.6 J12.7 J12.12
J12.13 J12.14 J12.15
J12.16J13.5 J13.6 J13.7
JI3.9J13.10 JI3.11
3132 33 B4 35 56
97
2.6 OnexTpocTaThka. DiuekrpoauHamuka. Marmerusm /Cp/ 2 47 | JI1.1JI1.2J12.1 JI2.5

J12.6 J12.7 J12.12
JI2.13 J12.14 J12.15
J12.16J13.5 J13.6 JI3.7
JI3.9 J13.10 J13.11
013233 24 25 56
o7

Pa3nen 3. BotHoBasi  kBaHTOBasi onTuka. CTpoeHne aToMa 1 aTOMHOTO
spa
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crp. 8

31

Kone6anus. O0uumii noaxo1 K M3y4eHHUIO KoleOaHuH pa3innyHoi (ru3ndeckoi
npuposl. ['apMoHIYeckue KoaeOaHus U HX XapaKTePHCTHKH.
JuddepennpanbHoe ypaBHeHHE TapMOHUYECKUX KOJICOAHUIA.
DKCHOHEHIHaNbHask opMa 3aliCH FAPMOHUYECKHUX KoJeOaHui.
MexaHu4yeckre rapMOHHYECKHEe KojieOaHHs. DHePTusi MaTepUalbHON TOUKH,
coBepILarolei rapMOHUYecKue Konebanus. [[apMOHMYECKHA OCIUILIATOP.
[IpyxunnbIit MasTHEK. MaTemMaTnuecKuii MasiTHUK. OU3NIECKUI MasITHUK.
Onexkrpuyeckuid KonebaTenbHbIil KOHTYp. CTaguu KoyieOaHui B
H/IeaTM3UPOBAHHOM KoJiebaTenbHOM KOHTYpe. CBOOOJHEIE TApMOHIYECKHUE
KosieOaHus B KojiebaTelbHOM KOHTYpe. CII0KEeHHEe rapMOHHYECKUX KOJIeOaHUH.
Buenwust. 3aryxatomue kosebanus. J{uddepeHnnansHoe ypaBHeHHE CBOOOTHBIX
3aTyxarmux KojaeOaHui JIMHEHHOM cucTeMbl. JIeKpeMeHT 3aTyXaHHsL.
Jo6potHOCTh KOebaTenbHON cucTeMbl. [TpuMepbl CBOOOIHBIX 3aTYXAOMIHX
kosiebanHuil. BeinyxneHusle koneb6anus. Pesonanc. IlepemMeHHSBIH TOK.
JeficTByroIIee 3HaUCHHE IEPEMEHHOT0 TOKa. MOIIHOCTD, BBIAESIEMas B LIETIH
MIEPEMEHHOTr0 TOKa. BoJHOBOH mpouiece. Yrpyrue BOIHbL YIpyras
rapMoHm4ecKkas BoiHa. berymue Bomaer. da3oBast ckopocts. BomHOBOE
ypaBHenue. [Tpunnun cynepnosunun. I'pynmnosas ckopocts. MHTephepeHius
BouIH. CTOsTuMe BOJIHBI. DIIEKTPOMArHUTHBIE BOJIHBL. [lonepeuHocTh
AJIEKTPOMArHUTHBIX BOJH. DHEPTHS 3JIEKTPOMArHUTHBIX BOJH. IHTepdepeHus
cBeta. [ludpakuus ceera. Jucnepcus ceeta. [lonsgpuszanus ceera. TemoBoe
n3nyuenue. 3akoH Kupxroda. 3akon Credana-bonbimana, 3akoH Buna.
CriekTp TerIoBoro usnyucHus, popmyina [Tnanka. ®otosaddekr, 3aKoHbI
¢doroaddexra. PoTonsl, popmyna DiiHITeiHA 118 PoTorddekra. Immyrbe
¢doroHoB u gaBnenue cBera. Dddexr Komnrona. /Jlex/

3

18

JI1.1 J11.3 J11.6J12.4
J12.5J12.8 J12.9
JI2.11 J12.12 JI2.13
J12.14 J12.15 J12.16
J12.19J13.2 J13.7 JI3.8
JI3.10 J13.11
013233 54 35 56
97

3.2

Crpoenne atoma. Monenu aroma Tomcona u Pesepdopna. JIuneiidarsiii ciektp
aroma Bogopopa. [locrymater bopa. Omeirer @panka u ['epra. Ciektp atoma
BoJlopoJa 1o bopy. KopmyckymnspHo-BOJIHOBOMH Ayalnu3M CBOMCTB BEILIECTBA.
HekoTopsie cBoiictBa BoH ne-bpoitnsa. CooTHomeHNe HeonpeaeIeHHOCTEH.
BonHoBas ¢pyHkuus u ee cBoiictBa. Obuiee ypasuenue Llpenunrepa.
YpaBuenue lllpenunrepa 1 cTaMOHAPHBIX COCTOSTHUM. J[BH>KeHHE
cBOOOAHOM yacTHIlbl. YacTUIla B OHOMEPHON NPSIMOYTOJIbHON
"moTeHnraNbHOM siMe" ¢ 0eCKOHEYHO BRICOKUMH "cTerkamu'". [Ipoxoxnenue
YaCTHIIBI Yepe3 MOTeHIUANbHbIH Oaphep. TyHHebHBIH 3 dekT. JInHeHHbII
FapMOHHYECKUH OCLMIIIATOP B KBAHTOBOM MEXaHUKe. ATOM BOJOPOJA B
KBaHTOBOM MexaHuke. KBanToBbIe uncina. [IpaBuna or6opa. CrmH 31€KTpoHa.
IMpuHIUT HEPA3TUYUMOCTH TOXXKIESCTBEHHBIX YacTHL. DepMUOHBI U O030HEI.
[TonsTust 0 kBaHTOBO# cratucTike bo3e—DitHmTeitHa n ®epmu—/{npaxa.
IIpunnun [Maynu. Pacnpenenenne 371eKTpOHOB B aTOME IO COCTOSTHUSAM.
PentrenoBckue criekTpsl. MonekymspHsie criekTpbl. KomOuHanmonHoe
paccesinue cBera (3¢ ¢ext Pamana). [Tornomenue. CioHTaHHOE U
BBIHY)KJIeHHOE n3inyueHue. Jlazepel. CTpoeHue 1 BakHeHIIe CBOWCTBA sAep.
AToMHBIE spa 1 ux onucanue. JleexT macchl U 3Heprus cBsA3u aapa. Crux
sIpa ¥ €ro MarHUTHBIH MOMeHT. CBOMCTBA SiIEPHBIX CHIl. MO/IeIn aTOMHOTO
anpa. PannoakTuBHOE N31y4EeHHUE U €0 BUIbl. 3aKOH paJlMOaKTUBHOIO pacnaa.
[IpaBuna cmemenus. Anbda-pacnan. bara- pacnan. AHTHYACTUIBI H UX
aHHUTHIANYA. aMMa-usnydenue. Jlo3uMeTpuieckue BETUUUHbBI U €ANHULIBL.
Oddext Méccbayspa. [Ipubops! U1 perucTpanyy paaAnoaKTUBHBIX U3ITY4YeHUH
U 4acTHUL. SIepHble peaKIMi UX OCHOBHBIE THUIIBL. SIiepHbIE PeakLuy Mo[
JeiicTBeM HeWTpoHOB. Peakuun nenennu sinpa. LlernHas peakuus feneHus.
SnepHsbie peakTopsl. Peakius cuHTe3a aToMHBIX sAep. PyHIaMeHTaIbHbIE
B3aUMOJICHCTBHS. DJIeMeHTapHbIe YacTUIIBL. /JIex/

16

JI1.1 J11.3 J11.6J12.3
J12.5J12.8 J12.9
JI2.11 J12.12 J12.13
J12.14 J12.15 JI2.16
JI2.19J13.2 J13.7 J13.8
JI3.10 JI3.11
01 32 33 24 25 56
97
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3.3

Pemrenue 3anau o BOIHOBOM 1 KBaHTOBOM ontuke /IIp/

3

18

JI1.1 J11.3 J11.6J12.4
J12.5J12.8 J12.9
JI2.11 J12.12 JI2.13
J12.14 J12.15 J12.16
J12.19J13.2 J13.7 JI3.8
JI3.10 J13.11
01 35233 54 35 56
97

3.4

Pemenue 3anau o atoMHOM U sinepHoi gusuke /I1p/

16

JI1.1 J11.3 J11.6J12.3
J12.5J12.8 J12.9
JI2.11 J12.12 JI2.13
J12.14 J12.15 J12.16
JI2.19J13.2 J13.7 JI3.8
JI3.10 J13.11
013233 54 35 56
97

3.5

Kone6anus u BonHbl. BonHOBas u kBanToBas ontuka /Cp/

15

JI1.1 J11.3 J11.6J12.4
J12.5J12.8 J12.9
JI2.11 J12.12 JI2.13
J12.14 J12.15 JI2.16
J12.19J13.2 JI3.7 JI3.8
JI3.10 J13.11
013233 54 35 56
97

3.6

CrpoeHue aToMa U aTOMHOTO siipa. Pusuka 31neMeHTapHbIx dyactul /Cp/

14

JI1.1 J11.3 J11.6J12.3
J12.5J12.8 J12.9
JI2.11 J12.12 J12.13
J12.14 J12.15 JI2.16
JI2.19J13.2 JI3.7 J13.8
JI3.10 JI3.11
013233 54 35 56
o7

Pa3nen 4. Unas konTaKkTHasi paboTa

41

WunuBunyanbHble KOHCYJIBTAUH, TEKYIUH KOHTpois /MKP/

11

JI1.1 J11.2 J11.3 JI1.4
JI1.5 J11.6J12.1 J12.2
JI2.3 J12.4 J12.5 J12.6
J12.7J12.8 J12.9
JI2.10 J12.11 JI2.12
J12.13 J12.14 J12.15
JI2.16 J12.17 J12.18
JI2.19J13.1 J13.2 JI3.3
JI3.4 JI3.5 J13.6 JI3.7
JI3.8 J13.9 JI3.10
JI3.11
013233 24 25 56
o7
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4.2 WupuBuayanbHble KOHCYIbTAIMU, TEKYIHH KOHTpob /MKP/ 2 11 JIL.1J11.2 J11.3 JI1.4
J1.5J11.6J12.1 J12.2
J12.3 J712.4 J12.5 J12.6
J12.7 12.8 J12.9
JI2.10 J12.11 JI2.12
J12.13 J12.14 J12.15
J12.16 J12.17 J12.18
JI2.19J13.1 J13.2 JI3.3
JI3.4 JI3.5 J13.6 J13.7
JI3.8 JI3.9 JI3.10
J3.11
01 92 33 54 25 56
37

4.3 WunuBunyanbHble KOHCYIBTALMU, TEKYIUH KOHTpob /MKP/ 3 11 JIL.1J11.2 J11.3 JI1.4
JI1.5 J11.6J12.1 J12.2
J2.3 J12.4 12.5 J12.6
J2.7J12.8 712.9
JI2.10 J12.11 J12.12
J2.13 J12.14 J12.15
J12.16 J12.17 J12.18
JI12.19J13.1 J13.2 J13.3
J13.4 J13.5 J13.6 JI3.7
JI13.8 J13.9 J13.10
J3.11
D132 93 54 35 26
97

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLIEHOYHBIX CPEACTB

OTuer no NpakTHYECKUM 3aJ1aHUAM.
KoHTposbHbIE BONIPOCHL.

6.2. TunoBbie KOHTPOJIbHBIE 32JaHNS M MHbIE MaTepHAJIbI VISl TEKYLIeH aTTecTaluu

Bompocs! 1 cobeceoBaHus:

1. Bo ckoubKO pa3 MIOTHOCTH BO3/yXa, 3aMONHSIONIETO ITIOMEIIeHHEe 3UMMOH NIPU 3aJaHHOHN TeMIepaType, O0JIbIIe €ro INIOTHOCTH
JIeTOM TIpH IaHHOH Temmeparype? JlaBneHre ra3a MOXKHO CIUTATh TIOCTOSHHEIM.

2. IIpu mogbeMe BepToIeTa Ha HEKOTOPYIO BEICOTY OapoMeTp, HaXOAAMIHICS B €T0 KaOWHe, N3MEHHII CBOE ITOKa3aHNe Ha HEKOTOPOe
3HaueHue. Ha xakoil BBICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOH IUIomaake OapoMeTp MOKa3bIBal H3BECTHOE 3HaueHue? Temmeparypy
BO3/IyXa CYHTATh MOCTOSHHOHN U H3BECTHOM.

3. Onpenenure yAeNbHYIO TEIIIOEMKOCTh IIPU IIOCTOSHHOM JABJICHUHU KHUCIIOPOJA.

4. Kucnopoa Maccoil M HarpeBaroT IpU NOCTOSIHHOM AaBieHuu. HauanbHas U KOHeuHasl TeMiepaTrypbl AaHbl. OIpeaenuTb U3MEHEHUE
BHYTPEHHEH SHEpruu rasa.

5. MneanpHas Temopas MalnHa, paboTaromas o nuki1y KapHo, coBeplaeT 3a 0AuH HUKI HEKOTOpYto paboty. TemnepaTypa
HarpeBaTeiisd U TeEMIepaTrypa X0JI0JUJIbHUKA N3BCCTHBI. HaﬁﬂHTC KOJIMYECTBO TCIIJIOTHI, OTAaBaACMOC MaIIMHOH 3a OJIMH ITUKJI
XOJIOJUIBbHUKY.

6. JIBa paBHBIX OTPHULIATEIbHBIX 3apsa HAXOIATCS Ha 3aJaHHOM PacCTOSHUM APYT OT Apyra. Onpeaenure HanpsKEHHOCTh M0JIs B
TOYKE, PACIIOI0KEHHOH Ha HEKOTOPOM PACCTOSHHUU OT 3apsoB.

7. C Kakoil CKOPOCTHIO JOJDKEH ABUTATHCS IEKTPOH, YTOOBI €r0 UMITYJIbC ObII paBeH UMITYJIECY (POTOHA ¢ 3aJaHHON JIMHOM BOJIHBI?
8. JlluHa BOJIHBI CBETA, COOTBETCTBYIOIIAsI KpacHOi rpanune Gportoaddexra, 1 HEKOTOPOro MeTajlla, paBHa HEKOTOPOU JJIMHE
BOJIHBL. Haiitu pa60Ty BBIXO/JIa BJICKTPOHOB M3 METAJIJIa U MAKCUMAJIbHYIO CKOPOCTB 3JICKTPOHOB, BHIPBIBAEMBIX M3 3TOT'0 METaJljIia
CBETOM C 3aJIaHHOMU JIUITMHOM BOJIHEL.

9. Kakoii u3oton obpa3syercst u3 Topust nocine geTslpex anbda-pacnanos U AByXx OeTa-pacnanon?

10. DHeprus cBA3M AApa, COCTOAIIETO U3 TPEX MPOTOHOB U YETHIpeX HEHTPOHOB, M3BecTHA. ONpeneanTh Maccy HelTpaIbHOTO aToMa,
001a/1a10IIETO 3TUM SIAPOM.
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6.3. TunoBbie KOHTPOJbHbIC¢ BOIIPOCHI U 3aJaHUA AJIsA l'lpOMe)RyTO'lHOﬁ aTrecTaluu

Bomnpocs! k 5x3ameny:

1.Ipeamer ¢pusuku. Guzndeckue usmepenus. Pasmeprocts. Cucremsl equnu. CKalspHbIC B BEKTOPHBIC BEJTMYHHBI.
2.Kunemaruka marepuansHoii Touku. Cucremsl otcuéra. Cucremsl koopauHar. J[BmkeHue B mexanuke. [lepememenue. Tpaekropus,
MyTb.

3.Cxopoctb. YckopeHue. PaBHonepeMeHHOE IOCTYATENbHOE JBUKEHHE.

4 KpuBonuneliHoe nemxenne. HopmanpHoe U TaHTeHIIMAIFHOE YCKOPEHHS. YTIIOBasi CKOPOCTb, YIIIOBOE YCKOPEHHE.
5.Wnepuuanbubie cuctemsl oTcuéra. [Ipununn unepuun. Iepseiii 3akon Herotona. Cuita, BUbI B3aUMOICHCTBUSI.

6.Btopoii 3akon Herotona. Macca. Ummynbsc. Tpetnit 3akon HetoToHa. 3aKoH cOXpaHEeHUST IMITYIIbCA.

7.OCHOBHBIE CHIIBI B KJIACCHYECKOH MEXaHHKE.

8.PaboTa cuiel. MomHocTh. JHeprus. Kunetnueckas n noTeHIuanpHast sHepruu. KoHcepBaTuBHas cuctema.

9.IToreHuunanpHOE 1oJIe. 3aKOH COXPaHEHHs U NPEBpaIIeHHs SHEPTUH.

10.I'paButarmmonHoe nosne 3emnn. Kocmuueckne cKkopocTH.

11.IenTpanbHeiii yaap. Ypyroe u Heynpyroe coyaapeHus AByX Teil. LleHTp macc cucteMbl MaTepHaibHbIX Touek. [locTynarensHoe,
BpalaTeIbHOE U IJIOCKOE ABHKCHHUS.

12.BpararensHoe IBHKEHHE a0COJIIOTHO TBEPIOTO TeJla BOKPYT HETOABHKHOM oc. MOMEHT uHepuui. MOMEHT UMITyJibca. MOMEHT
CHUIBL.

13.0OcHOBHBIEC ypaBHEHUs TUHAMUKY BpaieHus. KuHeTnueckas SHeprus BpalieHusl.

14.0OcHOBBI cIieIMaIbHOM TEOPUH OTHOCHTEIBHOCTH, MOCTYJIaThl DHHINTEHHA, peoOpa3oBanus JlopeHIa.

15.OcHOBHBIE OTHOLICHUS PENISITUBUCTKON IUHAMUKH.

16.OcHOBHBIE TIPEICTABIICHHS MOJICKYIIIPHOH (PU3HKH, OCHOBHBIC TEPMOJANHAMUYCCKHE TTAPAMETPHI.

17.Mozenb ueansHOro ra3a, OCHOBHBIC 3aKOHBI UI€AIbHOTO Ta3a

18.0cHoBroe ypaBaenne MKT mneansHoro raza. Temmepatypa kak Mepa cpefHel KHHETHIeCKOW YHEPTHH.

19.PacnpeneneHue yacTull 10 CKOPOCTSM U 10 3HaueHusM dHepruu (Makcseiuia, bonbumana).

20.BuyTpeHHss SHEeprus, CTeNeHH CBOOOIbL.

21.Pabora u TemnoTa, | Ha4ano TepMOIUHAMUKH.

22.TemioeMKoCTb, CBsI3b TEINIOEMKOCTH C YHCJIOM cTerneHeil cBoboabl (ypaBHeHHE Maiiepa).

23.TepMoarHAMUYECKHE U30TPOIIECCHI.

24 PaBHOBECHBIC 1 HEPABHOBECHBIE, 00paTUMBbIE U HEOOpPATUMBIE MPOLECCHL. DHTPOIUS KaK TEPMOJINHAMUYECKUH MapaMeTp.
25.CrarucTuyeckoe TOJIKOBaHKUE 3HTPONHHU. Bropoe Havano TepMoguHaMUKU. DBOJIOIMS WM HaKOIUIeHHe 3HTponuu? TpeThe Havalio
TCPMOJUHAMUKH.

26.TemmoBoit aBuratens, k. Lukn Kapro, Teopemsr Kapro.

27.Cubl B3aUMOJEHCTBHS MEXY MOJIEKyJIaMH, ypaBHEHHUe ra3a Ban-nep-Baanbca, kpuTuiueckas Touka.

28.)Kuaxocty, NOBEpXHOCTHOE HATSKEHHUE.

29.Teepable Tea, TUIBl KPUCTAIIIOB.

30.da3oBbIe IEpEeX0abI IEPBOTO U BTOPOTO poaa. [Ipumepst (moapobdHO pazoOpars).

31.Ipupoaa »nekTpudecTBa. DIEKTPUUECKUI 3aps], 3aKOH COXpaHEHHUs 3JEKTPUUECKOro 3apsa, 3akoH Kymnona.
32.2nexTpocTaTHyecKoe 1oJie, CUIIOBbIE TMHUH, HANPSHKEHHOCTD, IPUHIUI CYTIEPIIO3UIIHH.

33.I1oTok BekTOpa HaNpsKEHHOCTH, Teopema ["aycca.

34.Pabota cuiI 2IEKTPOCTaTHUECKOTO TIOJISI, IUPKYISHS BEKTOpa HANPSHKEHHOCTH, (GDM3HIECKUI CMBICIT TEOPEMBI O IUPKYIISLIHH.
35.IToreHnualn, pasHOCTh MOTCHIIUAIIOB, SKBUIIOTCHIHAIbHBIC TOBEPXHOCTH. CBSA3b MEKAY HAPSHXKEHHOCTBIO M IOTEHIIUAJIOM.
36.01ekTpuuecKkoe NoJie 3apsHKeHHOH IIACTUHEI U ChepBl.

37.9OnexTpuyeckas eMKocTb. KoHaeHcaTop. DHeprusi KOHAECHCATOPA U JIEKTPUYECKOTO TOJISL.

38.JIudneKTpUKH, AUIIEKTPUYECKas IPOHNUIIAEMOCTb.

39.I1omynpoOBOAHUKH, TPOBOAHUKH.

40.Onexrpuyeckuii Tok. Cuiia TOKa, INIOTHOCTh TOKA, MEXaHU3M NPOBOAMMOCTH METAJLIOB.

41.3axon OMa 7151 OJHOPOJHOTO YYacTKa LIeTH, COMTPOTUBICHNE, 3aBUCUMOCTD COTIPOTHUBIICHHUS METAIJIOB OT TEMIIEPATYPhI, 3aKOH
Jxoyns-Jlenna.

42.CtopoHHHME cuilbl, 3akoH OMa [yl HEOAHOPOIHOTO Y4acTKa LIEMH.

43.CoenrHEHUE POBOTHUKOB.

44 Tlpupona maruetuzMa. MarauTHoe 1ose, CUJIOBBIE JIMHUK MarHuTHoro nofsi. Cuna JlopeHna, 3akoH Amrepa.

45.3axon buo-Casapa-Jlamnnaca, IpuHIUI CYNEPIO3UIIMH, MArHUTHOE T10JI€ TIPSIMOJIMHEHHOTO MTPOBOJHUKA C TOKOM.

46.Teopema 0 MUPKYJISLHMH AJISI MATHUTHOTO T10JIs1, €€ (PU3MYECKHIA CMBICIT.

47 MuUKpO U MakpO TOKH, MarHUTHAs IPOHULIAEMOCTh. PeppPOMArHETUKH, TapaMarHeTUKN U JMaMarHeTUKH.

48.3aK0H AJIeKTPOMAarHUTHON HHAYKIMH (3aKkoH Dapanes), npasuio JleHna.

49.Bo3nukHoBenue O/IC B 1BMKYyILIEMCS U HENOJBUKHOM IPOBOJAHUKAX, T€HEPATOPBI IEPEMEHHOTO TOKA.

50.CaMOMHIYKIUS, MHIYKTUBHOCTh KOHTYpa (KaTyIIKW). DHEPrus MarHUTHOTO TOJIS.

51.BuxpeBoe aeKTpru4ecKoe nosje, Tok cmenienus. CucreMa ypaBHeHH MakcBelula B HHTErpalibHO 1 nuddepeHimanbioii Gopme.
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52.T'apMOHHYECKHE KOJICOaHUs, UX XapaKTEPUCTHKH. Y paBHEHHUE rapMOHUYECKUX KoJieOaHUA. DHEepTus pH KoIeOaHusX.
53.MexaHnuYeCKHe TapMOHHYECKHE KOJicOaHusl (rapMOHUYECKHE OCIHILIATOPHI (MASTHUKH)).
54.21eKTpoMarHUTHbIE TApMOHUUYECKUE KOJIeOaHUs (3NIEKTPUUECKUM KOJIe0aTeIbHbIH KOHTYD).
55.CnoxxeHne rapMOHUYECKUX KoseObanuii. buenue.

56.3aryxatonue kone6anus. JJekpeMeHT U J0OPOTHOCTb.

57.BoinyxaeHHble Konebanus. Pezonanc.

58.IIpupoaa BoIHOBOTO Mpoliecca. BoyHbl. YpaBHeHue Oeryiie BoJIHbL. BoHOBOE ypaBHEHHE.
59.Murepdepentys BoaH. CToI4YNE BOJIHBIL.

60.3ByKOBBIE U DJIEKTPOMArHUTHBIE BOJIHEI.

61.BonHOBBIE cBOIiCTBA cBeTa. SIBIEHHUS, X [TOITBEPKIAIOIIHE.

62.KopryckymsipHbIe CBOHCTBA CBeTa. SIBIEHIUS, X MTOATBEPKIAIOIIHE.

63.Mopenu atoma Tomcona u Pezepdopna, TuHeluaThlii CIEKTp aTOMOB.

64.IToctynatsl bopa, criekTp aroma Bozopoja o bopy.

65.KopmyckyIsipHO-BOJIHOBOH JlyaJIu3M CBOICTB BELIECTBA, COOTHOLIEHHE HEOIIPEAEIEHHOCTEH.
66.BoHOBas (hyHKIIHMS, €e CTaTHCTUUCCKUIT cMBbICH, obtiee ypaBHenue [llpenunrepa, ypasHenue [llpennHrepa asst CTallMOHAPHBIX
COCTOSIHUI.

67.Yactuma B 0THOMEPHON IIPSIMOYTOIBHOMN MOTEHINATIBHON sIMe ¢ OECKOHEYHO BBICOKUMH CTEHKAMHU.
68.KBanroBsle uncia, npuHnun Ilaynu, pacnpeneneHue 3JIeKTPOHOB B aTOME 110 COCTOSIHUSIM.
69.PazMep 1 cocTaB aTOMHBIX SIIEP, MACCOBOE U 3apsIIOBOE YHCTA. DHEPTHUS CBS3H SPa, SACPHBIE CHIIBL
70. PaguoakTUBHOE U3IIydEHHE U €ro BUJIbl. 3aKOHOMEPHOCTH alb(a, 6eTa u raMMa pacnajos.

71. 3akoH pagmoakTuBHOTO pacmuasna. [lepmon momypacmana.

72. SInepHble peakiyu, LENHbIE AepHbIe peakuru. TepMosIepHbIe peaKinu.

73. Knaccudukanus 31eMeHTapHBIX YaCTHII, KBAPKH.

74.Bunbl B3aUMOACHCTBHS DJIEMEHTAPHBIX YaCTHII.

TunoBsle KOHTPOJIBHBIE 3alaHUs JUIS SK3aMEHa!

1. Bo ckoJibKo pa3 MIOTHOCTh BO3/1yXa, 3alOJHSIONIEr0 OMEIIeHHEe 3MMOM TIPH 3aJaHHOM TeMIieparype, OOJIbIIIe ero IIIOTHOCTH
JIETOM IIpU AaHHOH TemmepaType? JlaBleHue ra3a MOXKHO CUUTATh HOCTOSIHHBIM.

2. Ilpu nogbeMe BepToJieTa Ha HEKOTOPYIO BHICOTY OapOMETp, HAXOIAIIHUICS B €ro KaOuHe, M3MEHWIT CBOE TIOKa3aHHE Ha HEKOTOPOE
3HaueHue. Ha kakoii BBICOTE JIETUT BEPTOJIET, €CIIU Ha B3JIETHOH IUTOIaAKke OapoMeTp MOKa3bIBall W3BecTHOE 3HaueHue? Temnepatypy
BO3/IyXa CYHTATH MOCTOSHHOMN U H3BECTHOM.

3. Onpenenure yAeNbHYIO TEIIIOEMKOCTh IIPU IIOCTOSHHOM JaBJICHUHU KHUCIIOPOJA.

4. Kucmopox Maccoit M HarpeBaroT pH IOCTOSHHOM JaBleHHH. HauanbHas 1 KOHeUHas TeMIlepaTypsl JaHsl. OnpeenTs N3MCHEHHE
BHYTPEHHEH SHEpruu rasa.

5. WneanpHas TermoBas MaIInHa, padoTaromast 1o uKiry KapHo, coBepIaeT 3a 0JUH UK HEKOTOpYIo paboty. Temmeparypa
HarpeBaTtelisd U TeMIepaTrypa Xo0JI0JUJIbHHKAa U3BCCTHBI. HaﬁﬂHTe KOJIMYCCTBO TCIUIOTHI, OTJaBacMO€ MaIIWHOH 3a OJWH LTUKJT
XOJIOAUIBHUKY.

6. JIBa paBHBIX OTPHLIATEIBHBIX 3apsla HAXOAATCS Ha 3alaHHOM PacCTOSHUM APYT OT Apyra. Onpeenure HalpsyKeHHOCTD 10JI B
TOYKE, PAaCTIONI0KEHHONH Ha HEKOTOPOM PACCTOSHUH OT 3aps/IO0B.

7. C Kakoi CKOPOCTHIO JOJDKEH ABUTATHCS MEKTPOH, YTOOBI €T0 UMITYJIbC ObII PaBEeH UMITYJIbCY (DOTOHA C 3aJaHHOM AJITMHON BOJHBI?
8. JlnvHa BOJHBI CBETa, COOTBETCTBYIOIMAS KpacHO rpaHuIie (poTodddekTa, 11 HEKOTOPOTo MeTaIa, paBHA HEKOTOPOH JTHHE
BosiHbl. Haiitn pa60Ty BBIXOJa DJICKTPOHOB U3 METaJlIa U MAKCUMAJIbHYIO CKOPOCTH 3JICKTPOHOB, BHIPBIBAECMBIX U3 3TOT'0 METaJljla
CBETOM C 3aJaHHOU JJIMHOM BOJIHBEI.

9. Kakoii usoton obpa3syercs u3 Topust nocie geTsipex anbda-pacnanos U AByx Oera-pacnanon?

10. DHeprus cBA3M AApa, COCTOAIIETO U3 TPEX MPOTOHOB U YETHIPeX HEHTPOHOB, M3BecTHA. ONpenenTh Maccy HeHTpalIbHOTO aToMa,
001a1a10IIETO 3TUM SIAPOM.

6.4. Kputepuu oueHuBaHUs

Ha sk3aMeHe CTYJICHT MOJIyYaeT OLCHKY:

«OTJINYHOY» — Pa3BEPHYTHIN OTBET C MPHUMEPAMHU M MOSCHEHUSIMH Ha BCE TEOPETHUECKHE BOMIPOCH! OMIIETA, TIOJHOCTHIO PEIICHBI 1
pacrmucaHsl 1Mo JCHCTBHIM BCE 3a/lauH, YKa3aHHbIC B Ouere;

«XOpOUIO» — Pa3BEPHYTHIH OTBET C MPUMEPAMH U MOSICHEHUSIMH Ha BCE TEOPETHYECKUE BOMPOCHI OUIIETA, TIOJIHOCTHIO pellleHa U
pacmucana mo JeicTBHsIM XOTsI OBl 0JTHA 3a/1a4a u3 Ouiera, JInOo MOJTHOE pPelIeHre IBYX 3a7ad U3 OWiieTa U HETIOJTHBIH OTBET Ha
TEOPETHYECKUE BOIIPOCHI;

«YJIOBJIETBOPUTEIILHOY - YUETKHU# JIOTMYHBIH OTBET HAa TEOPETHUECKKE BOIIPOCH! B OWIICTE U JIFOOBIC IOTHYHBIC TOSICHEHHS 10 3a7a4aM,
MO0 MOJHBII OTBET HA OJJUH TEOPETUUECKHI BOTIPOC M PEUICHUE OHOM 3a1a4n (yacTuyHoe (He MeHee 50% peleHus 3a/1a4n) Uin
TIOJTHOE B 3aBUCHMOCTH OT CIIOKHOCTH 3a7a4u), 1100 moutu noiiHoe (He MeHee 80% pemeHus st KaKIoU 3aaun) perieHne 00enx
3a/1a4;

«HEYJOBJICTBOPUTEIIHHOY - BBIMOIHEHHE MeHee 50% 3a1aHuil, ykasaHHBIX B OHMJIETE, 32 HCKIIFOUCHHUEM CIIy4aeB MOYTH MOJIHOTO (HEe
Mmenee 80% pelreHus I KaKA0H 3a1aun) pereHns o0enx 3anad.
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7. YHEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIHHEYEHUE TUCHUIIJIMHBI (MOAY JIA)

7.1. Pexomengyemas JiuTepaTypa

7.1.1. OcHOBHAs1 TUTePATYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |CusByxusu JI. B. OO6uwmii Kypc Gu3uKH: yuedbHOe mocodue i By30B: B S ToMax ToM 3:|Mocksa : 3BC
3JEKTPUYECTBO Uznarenbckas
(https://znanium.com/catalog/document?id=303207) (hupma "dusnko-
MaTeMaTH4YecKast
nureparypa" (OU
3MATIJINUT), 2015
JI1.2 |Cagenses U. B. Kypc ¢usuxu. B 3 1. Tom 2. Dnexrpudecto. Konebanus u Bonubl. (Cankt- Iletepoypr | 39BC
Bonnosas onrtrka : Jlans, 2022
(https://e.lanbook.com/book/184164)
JI1.3 |CaBennes U. B. Bonnsl. Ontrka Camnkr- [letepoypr | OBC
(https://e.lanbook.com/book/187737) : Jlann, 2022
JI1.4 |Cagennes U. B. MorekynspHas GU3UKa U TEPMOIMHAMHIKA Camnkr- [letepoypr | OBC
(https://e.lanbook.com/book/187739) : Jlann, 2022
JIL.5 |Xaiixun C. 2. Odu3nveckne OCHOBBI MEXaHUKH Cankr- [letepoypr | OBC
(https://e.lanbook.com/book/210170) : Jlans, 2022
JI1.6 |Cagenses U. B. KBanrosas ontuka. AToMHas ¢pusuka. Ousnka TBEpAOro Tena. Cankrt- [lerepbypr | 39BC
®du3uka aTOMHOTO SIZIpa U JIEMEHTAPHBIX YaCTHUI] : Jlans, 2022
(https://e.lanbook.com/book/210611)
7.1.2. lonoHUTeIbHAS TUTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 [Marsees A. H. DIIEKTPUYECTBO U MarHETU3M: yaeOHOe TTocoOne AJisi By30B Mockga : Beicmast
mkoja, 1983
JI2.2 [MarseeB A. H. MorekynspHas ¢pusuka: yaeOHoe mocodue Ui CTYACHTOB By30B Mockga : OHHKC ,
2006
JI2.3 |I'puropses 0. M., du3nKa aTOMa U aTOMHBIX SIBIICHHUN: ydeOHOe mocobue Mockaa : 9BC
Kerakun 1. C. (https://biblioclub.ru/index.php?page=book&id=457657) Ousmatiut, 2015
J12.4 |JTanncGepr I'. C. Ontuka: yyeOHoe nocobue Mockaa : 3BC
(https://biblioclub.ru/index.php?page=book&id=485257) Dusmariut, 2017
JI2.5 |Kamamaukos H. I1., O6mast pusuka. COOpHUK 3aJaHUH ¥ PYKOBOZCTBO K PEIICHUIO Cankrt- [letepoypr | 3BC
MypasbeB-CmupHoB C. [3agad: yaeGHOE ocobue : JIans, 2020
C. (https://e.lanbook.com/book/130574)
JI2.6 |Kamamaukos C. T DIEKTPHUUECTBO: yueOHOe mocodue Mockaa : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) QOusmatiut, 2004
JI2.7 |Crpenxos C. I1. MexaHuka: yueOHUK Cankr- [letepoypr | 9BbC
(https://e.lanbook.com/book/206291) : JTaub, 2022
JI2.8 |momsckuii 3. B. BBenenue B aToMHYI0 QU3UKY Cankr- [letepoypr | 9BbC

(https://e.lanbook.com/book/210398)

: JIann, 2022
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ABTOpBI, COCTAaBUTEIH 3arnaBue WznarensctBo, Ton| Pecype
JI2.9 |Kanamnukos H. IT., [IpakTuKyM O PEeLICHUIO 3a/1a4 MO 00IIeMY Kypcy QHU3HKH. Cankr- [lerepOypr OBC
KoxeBaukos H. M., Konebanus u Bonbel. OnTHKa : JIanp, 2022
Kotsipio T. B., Crupun | (https://e.lanbook.com/book/211400)
Ir.T.
JI12.10 [Ky3nenos C. H. Mexanuka. MonekynspHas ¢usuka. TepmoauHamuka Canxr- [letepbypr | 39BC
(https://e.lanbook.com/book/211460) : Jlanp, 2022
JI12.11 |Kanamuuxos H. IT., ITpakTHKyM IO peleHuIo 3a1au 1o odmeMy kypcy ¢puzuku. OcHoBsl |CankT- ITetepOypr |  OBC
Koxesuukos H. M., KBaHTOBO# (pu3nku. CTpoeHHe BeliecTBa. ATOMHAS U sepHast : Jlans, 2022
Kotsipno T. B., Cniupus |dusuka
r.T. (https://e.lanbook.com/book/211592)
JI2.12 |AxcenoBa E. H. O6mas ¢usuka. KoneGanus 1 BosHbI (T71aBI Kypca) Cankr- [TerepOypr 3BC
(https://e.lanbook.com/book/212678) : Jlanb, 2022
JI2.13 |Akcenora E. H. O6mas pusuka. Mexanuka (TaBbl Kypca) Cankr- [Terepoypr |  OBC
(https://e.lanbook.com/book/212681) : Jlans, 2022
JI2.14 |AxcenoBa E. H. O6mas ¢usuka. OnTrka (rIaBbl Kypca) Cankr- [lerepOypr | 3BC
(https://e.lanbook.com/book/212684) : Jlanb, 2022
JI2.15 [Akcenosa E. H. O6mas ¢uzuka. TepmonuHaMuka 1 MoJyekyssipHast pusuka (raBel  |Cankr- [letepOypr 3BC
Kypca) : Jlans, 2022
(https://e.lanbook.com/book/212687)
JI2.16 |AxcenoBa E. H. O6mast puznka. DNEKTPUIECTBO U MarHeTH3M (TJ1aBbI Kypca) Cankr- [TerepOypr |  OBC
(https://e.lanbook.com/book/212690) : Jlanb, 2022
JI2.17 |[Kanamnukos H. I1., [Ipaktukym no peuieHuto 3a1a4 odmero kypca ¢pusuku. Mexanuka |Cankr- [letepOypr 3BC
Koteipio T. B., Kycros |(https://e.lanbook.com/book/212900) : Jlanb, 2022
C.JL.,Coupun I'. T.
JI2.18 [KuMm . Y., Maxpo U. I'.,|dm3uka. Mexannka. Kypc nexmuii ¢ mpuMepamu penieHus 3aaaq Cankr- [TerepOypr 9BC
Jleut /1. U. (https://e.lanbook.com/book/223532) : Jlanb, 2022
J12.19 |bpayn A.T'., Jleeutuna |AToMHas u siiepHas GU3HKa. IJIEMEHThI KBAHTOBOH MEXaHUKH. Mocksa : OO0 9BC
nr. IMpaxTukym: yue6HOE mocobue "Hayuno-
(https://znanium.ru/catalog/document?id=451135) M3aTeNbCKUI
uentp UHOPA-
M", 2025
7.1.3. MeTtoauueckne pa3paboTKu
ABTOpBI, COCTaBUTEIH 3arnaBue WzparensctBo, ron| Pecype
JI3.1 |Becconos A. A. JlaGopaTopHBIi TPaKTHKYM 10 MEXaHUKe: yueOHOe ocoOue YensOnHCK : 9BC
(http:/Nibrary.csu.ru/rbooks2/view2? YenaOuHCK Ui
code=local/007688/bessonovaa) rocyaapCTBEHHBIH
yHusepcutert, 2008
JI3.2 |Tpodumon B. T"., JlabopaTopHBIi TPaKTUKYM 110 ONTHKE: ydyeOHOe ocodue YenssOuHCK : OBC
Becconos A. A. (http://library.csu.ru/rbooks2/view2? YensOunckuii
code=local/007686/trofimovvg) rocyIapCTBEHHBIH
yauBepcuteT, 2008
JI3.3 |BecconoB A. A. MexaHuKa: KOHCIEKT JICKINI YensaOuHCK : 9BC
(http:/Nlibrary.csu.ru/rbooks2/view2? W3natenpcTBO
code=local/007753/bessonovaa) YenaOuHCKOTO
rOCyJapCTBEHHOT O
YHUBEPCHTETA,
2013
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ABTODBI, COCTABHTEITH 3arnaBue WznarensctBo, ron| Pecypc
JI3.4 |beccoHoB A. A. JIa6opaTopHbIH NPaKTUKYM 110 MOJIEKYISPHOH hu3uKe YensaOUHCK : 9bC
(http:/Nibrary.csu.ru/rbooks2/view2? W31aTenscTBO
code=local/007707/bessonovaa) Yeast0uHCKOTro
rOCyIapCTBEHHOT O
YHUBEPCHTETA,
2015
J13.5 |byuensaukos B. /1., JlaGopaTopHbIii MPAKTHKYM IO Kypcy "DIEKTPUIECTBO U YensiOuHCK : 9BC
Epernoga O. B. marHetusm". Y. 1: yueOHOe nmocoOue uisi CTyACHTOB (PU3HYECKUX [YensOunckuii
CIENUATbHOCTEH YHUBEPCUTETOB rOCyIapCTBEHHBII
(http://library.csu.ru/rbooks2/view2? YHUBEPCHTET],
code=local/200109n0152/buchelnikovvd) 2001
J13.6 |byuensaukos B. /1., JlaGopaTopHbIii MPAKTHKYM IO Kypcy "DIEKTPUIECTBO U YensiOuHCK : 9BC
Epernoga O. B. marHetusm". Y. 2: yueOHOE mocobue [YensOunckuii
(http:/Nibrary.csu.ru/rbooks2/view2? rOCYIapCTBEHHBIH
code=local/200208n0188/bu_ii) YHUBEPCHUTET],
2002
JI3.7 |BecconoB A. A. Beenenue B 1ab0opaTOpHBIHA MPAKTHKYM 110 (pusnke: yuyeOHOE YensiOuHCK : 3BC
nocoOue 1J1si By30B [UensOunckuii
(http:/Nibrary.csu.ru/rbooks2/view2? rOCYIapCTBEHHBIH
code=local/200401n0063/bessonovaa) YHUBEPCHUTET],
2003
JI3.8 |Capuna M. I1., XounsiBko |BonHOBast M KBaHTOBAsI OIITHKA: yueOHOE TOcOOHe HoBocubupck : 3BC
B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuii
roCyJapCTBEHHBIN
TEXHUYECKUHN
yauBepcureTt, 2019
JI3.9 |Mupanumsunu . A., |DaeKTpUUECTBO U MarHeTU3M Cankrt- [lerepoypr | 39BC
lanaruna E. B., (https://e.lanbook.com/book/209804) : Jlaus, 2022
Kansesa H. A., I[TonnkoBa
E. A.
JI3.10 |bonpnapes b. B., Kypc o6ueit puzuku B 3 kH. Knura 3: TepmoanHamuka, Mockaa : IOpaiir, 3BC
Kanamnukos H. I1., cTaTUCTHYeCKas (PU3UKa, CTPOCHHE BEIIECTBA: yueOHUK st By30oB (2023
Crupun I'. T (https://urait.ru/bcode/532034)
JI3.11 |bonnapes b. B., Kypc o6meit puzuku B 3 kH. KHura 2: anexrpomarseTusm, ontika, [Mocksa : FOpaiir, 9BC

Kanamnukos H. I1.,
Coupun I'. T

KBaHTOBas (pM3MKa: YUeOHHUK JIJISI BY30B
(https://urait.ru/bcode/559925)

2025

7.2. Ilepeyens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIINOHHOH ceTd ""UHTepHeT"

31

Vuebno-metonudeckuii caT «IIpenonasaresnsm u crynertam» http://teachmen.csu.ru

92

Hayunble u HayuHo-TIony sipHbIe jtekimn http://elementy.ru

33

Hayunas snexkrponnas 6udanoreka Poccuiickoit Akagemun Hayk http://www.elibrary.ru

D4

3BC «YHuBepcurerckas 6ubarorexa onnaite» http://biblioclub.ru/

95

OBC mnarensctBa «Jlauby https://e.lanbook.com/

26

3BC uzparenscra « Muppa-M» znanium.com http://znanium.com/

o7

OBC «Opaiim» https://biblio-online.ru/

7.3 Ilepeyennb nHGOPMAMOHHBIX T€XHOJIOT Ui

7.3.1 IlporpaMmmHoOe 0GecnieyeHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle
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7.3.2 IIpodeccnonaibHbie 62361 JAHHBIX M HHGOPMALHOHHO-CIIPABOYHbIE CHCTEMbI

1. DnexTpoHHbIil KaTanor HayuHoi oubnuorexu Yenl'Y [DnekTpoHHsli pecypc] : 6a3a nanHblx / Yens0. roc. yH-T. — YensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics : xypHaisl
American Physical Society : caiir. — URL: http://journals.aps.org/about — 5I3. aurit. — PesxuM gocTymna: TOJIbKO U3 CETH YHUBEPCUTETA, —
TekcT : 2MeKTpOHHBIH.

3. Web of Science : mynprrancuumninaapras pedeparuBHas 6aza gaHHbIX / Kommanus Thomson Reuters. — Pexxum gocryma: st
3apeructpup. nonp3opareneit Yenl'Y. — TekcT : 37eKTpOHHBIH.

4. Scopus : pedepatuBHas 6a3a manubix / Elsevier BV. — URL: http://www.scopus.com/ — I3. auri. — Pexwum goctyma: st
3apeructpup. nonb3opareneit Yenl'V. — TeKCT : 3MEKTPpOHHBIN.

5. Springer Link : [caiit]. — URL: http://link.springer.com/ — £I3. auri. — Pesxxum goctyma: st 3apeructpup. nonis3osareneit Yenl'Y. —
TekcT : 27eKTPOHHBI.

6. KOHCIIeKTBI JISKIHH ¢ IEMOHCTPAUsIMH M BUPTYaJIbHBIMH JIAOOpAaTOPHBIMH 3KCIIEpHMEHTaMH Ha caiite http://teachmen.ru

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHbBI (MOYJIST)

Jliis peanu3aniy AUCIUILTHHBI UCTIOIB3YIOTCS yueOHbIC ayAUTOPHH JJIs IPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, IS TPOBEICHHS
3aHATHH CEeMUHAPCKOTO THIIA, TPYIIOBBIX U MHAUBUIYAIBHBIX KOHCYJIBTAIMH, TEKYLIET0 KOHTPOJIS U IPOMEKYTOYHOH aTTecTalluy, a
TaKKe TOMEIIEHHS IS CAMOCTOSTEIEHON paboTHL.

YueOHbIe ayINTOPUH YKOMILICKTOBAHBI CIICHUATM3UPOBAHHON MEOEIBbIO H TEXHUIECKIMH CPEICTBAME O0YUCHUS - MYJTbTHMEIUITHBIM
000pyI0BaHHEM (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKH).

Jlnst mpoBeieHust 3aHATHI JIEKIIOHHOTO TUITA TIPEIararoTcsl HabOPHI JEMOHCTPAIOHHOTO 000PYAOBAHUS U YUeOHO- HATIISTHBIX
rocoOuii (MynbTUMETUIHBIC IPE3CHTALINH).

Jliist caMocToATenbHON paboThI CTYAEHTa UCIONIB3YIOTCS ayAuTopus Ne205 - unTanbHblil 3a1 Ne3 (yueOHsIil kopmyc Nel) u ayauropus
Ne206 - 35IeKTPpOHHBIN YNTATBHBIH 3271 (CHeNHATN3UPOBaHHBIA MeauaneHTp) (yueOHbIit kopyc Nel), ocHallleHHBIE TIEPCOHATLHBIME
KOMITbIOTE€paMHU, MyJIbTUMEANIHHOM anmapaTtypoil. B aynuropusax obecniedeH 10CTyI K pa3IM4yHON CIIPaBOYHON JIUTEpaType,
SHIMKJIONEIUAM, OHOINOTrpa)uueCKUM U TIOJTHOTEKCTOBBIM 0a3aM JTaHHbBIX, HH()OpMAIIMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3ZAHUSA JJIS1 OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCHUTIIJIMHBI (MOZAY JIST)

OcBoeHue coiepKanust y9eOHOH ANCIUILTHHBI « DHU3MKa» OCYIIECTBISETCS Ha JEKIHUIX, IPAaKTHISCKUX 3aHATHSAX U B IIPOIECCe
CaMOCTOSITEIILHON YUeOHOM AEATENbHOCTH CTYJCHTOB.

JlekumoHHEIE 3aHATHS 00ECTIEUNBAIOT TEOPETUIECKOE N3yUeHHE TUCIUILTHHBI. OCHOBHBIME METOAMU OOYUIEHUS SIBIISIFOTCS
MHPOPMALMOHHO-00bSCHUTENIBHBIN 1 MPOOJIeMHBINA. Ha eKkIusax u3naraercst OCHOBHOE COJIEPKAHUE TEM NMPOrpaMMbIl, TPOBOAUTCS
aHaJM3 OCHOBHBIX MOHATHHN U pacCMaTPUBAIOTCS IPUMEPHL.

JIex1MOHHBIH MaTepua SBJISETCS BaKHBIM, HO HE €MHCTBEHHBIM JJIsl YCBOSHHS y4eOHOU aucuuiuinHbl. Ero 00s3aTensHO
HEOOXOIUMO JIOTIOJTHUTH MAaTEPHAIOM OCHOBHOM H JIOTIOJTHUTEIBHON JIUTEPATyPHI 10 TEME.

Ocoboe BHUMaHUE B TEUEHHE CEMECTPa ClIeyeT 00paTUTh Ha BHIIIOJIHEHHE PadOT J1a00paTOPHOTO MPaKTHKyMa: HEOMYCTUMBL
MIPOITYCKH JTa00PaTOPHBIX paboT 0e3 YBaXKUTEIHHOW IPHYHHEL.

[Tpu BO3HUKHOBEHUH BOIPOCOB 10 TeMaM, BoIHOCUMBIM Ha CPC, cienyeT oOpaTuThes 3a KOHCYJIbTALUEH K PENoaBaTelto,
Be/IylIeMY JISKIIMOHHBIE 3aHATHs. [Ipy BOSHUKHOBEHUH 3aTPYAHEHUH B TOHUMAaHUH MaTeMaTHYECKOTO armapara GU3NKH CIeIyeT
00paTUThCA K COOTBETCTBYIOIIUM Y4eOHUKAM I10 KYPCY BBICIIEH MaTeMaTHKH.

Ba)kHBIM MOMEHTOM TPH U3YYSHUH JTFOO0H TUCIHUIUIMHEI SBISIETCS OpPraHU3alysl CaMOCTOsATeIbHON paboTsl. [Ipu ocBoeHNH
MaTepHala He CIeIyeT CTPEMHUThCS K MEXaHUYECKOMY 3alIOMHHAHHIO IPUBEJCHHBIX OTPE/ICICHUH, (POPMYIIMPOBOK U TIOJIOKEHHIHA,
ecn TpeboBaHus K BaM mpsiMo He yKa3bIBaIOT Ha 3T0. BriostHe 3 heKTHBHON MOXKET OKa3aThCsl HOMBITKA MTOHATH CYTh SBJICHHS,
BBIpa0OTaTh CBOE OTHOILICHHE K HEMY, OITUPAsCh HA MaTepUall, COICPIKAILUICI B pEKOMEH/IOBAaHHOM tuTepaType. Takxke
PEKOMEH/IyeTCs PABHOMEPHO PacIpeIessiTh Harpy3Ky CaMOCTOSTEIBHOTO 00yJYEHHs B TEUCHHE CEMECTpa.

B ciyuae nmpuMeHeHuUs pu 00yYeHUN AUCIMIUTMHBI JJIEKTPOHHOTO 00y4YeHHUs, TUCTAHIIMOHHBIX 00pa30BaTEIIbHBIX TEXHOIOTHI
oO1eHne 00yJaromuXCs U MPenoAaBaTeNs OCYIIECTBISIETCS B PEXKIME PEaTbHOTO BpeMEHH (OHJIAiH-JIeKHU (BeOUHAPEI), YaThl,
BHJIC0-KOH(EPEHIINH U JIP.) UK OTIOKEHHOTO BpeMEHH (CHcTeMa qucTaniionHoro ooy4denus Moodle, MS Office365, dopymsr,
AJIEKTPOHHAS 110YTA U JIP.).

[pu 00y4eHuH JIUII ¢ OTPaHHICHHBIMU BO3MOKHOCTSIMH 3[J0POBbS 3JIEKTPOHHOE 00yUIEHHE, TUCTAaHIHOHHBIE 00pa30BaTeNbHbIC
TEXHOJIOTHH NPEAYCMATPUBAIOT BO3MOKHOCTh IpHEMa-repeauyd HHHOPMALMH B JOCTYITHBIX JJIsl HUX opMax.

Peanuzanust AMCUUILTHHBI C IPUMEHEHUEM 3JIEKTPOHHOTO 00yYeHHs, TUCTAHIIMOHHBIX 00pa30BaTelbHBIX TeXHOJIOTHI (nanee — D0,
JOT) ocymiecTBisieTcs Ha OCHOBaHUH «I10J10KEeHUs O pean3aliii OCHOBHBIX U JIOTIOJIHUTEIbHBIX 00pa30BaTENbHBIX
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MIPOTpaMM C MPUMEHEHUEM IEKTPOHHOTO 00YyYeHHS M JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUH B (peepaibHOM
rOCYyIapCTBEHHOM OI0KETHOM 00pa30BaTEeIbHOM YUPEKCHUH BBICILIETO 00pa3oBaHus «UensOMHCKHI rocyaapCcTBEHHBIH
yHHUBEpcUTET», «Iloy10keHHs 0 rmopsAKe 3a4eTa 00yJaroUMHUCS [0 OCHOBHBIM MPO(ECCHOHAIBHBIM 00pa30BaTEILHBIM IIPOrpaMMaM
Beiciiero oopazoBanus B PI'6OY BO «Uenl V» pe3ynbTaToB OCBOCHHS B OPraHU3aLUsX, OCYIICCTRISIONIMX 00pa30BaTeIbHYIO
JIeSITeTIbHOCTD, YY€OHBIX IIPEIMETOB, KYPCOB, AUCIUILIMH (MOAYJIEH), IPAaKTHK, JOIOJHUTEIBHBIX 00pa30BaTeIbHbIX IIPOTPaMM»)
IIOCPEJICTBOM 3JIEKTPOHHOI HH(popMamoHHo-00pazoBarenbHoii cpeasl PI'BOY BO «Uenl V». B HCKITIOUUTENBHBIX CITydasx
(popc-maxkop U T.11.) IpH peanu3anuu o0pa3oBaTelbHOM AesTebHOCTH ¢ mpuMeHeHueM D0, JIOT MoryT mpUMEHSITh KOMIIOHEHTBI, HE
BXOJISIIIME B TIEpeUeHb IEKTPOHHOH HHPOPMALIMOHHO- 00pa30BaTeIbHOM Cpe/Ibl.

10. CHEIIMAJIBHBIE YCJIOBHUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMUCA C UHBAJIMJHOCTBIO
OI'PAHUYEHHBIMHA BO3MOXHOCTSIMMU 31I0POBbA

OcBoeHHE TUCIUILIMHBI HHBAJHIAMH U JIIIAMH C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3JI0POBBSI OCYIIECTBISAETCS C HCIOJIB30BaHIEM
CHEIHATbHBIX TEXHUYECKHX CPENCTB M HMH(POPMAIMOHHBIX TEXHOJOTHi, MpPEIOCTaBIsIeMbIX PeCypCHBIM ydIeOHO-METOANIECKIM
LEHTPOM 10 OOyYEeHHIO WHBAIWAOB M JIMI[ C OTPAaHUYEHHBIMH BO3MOXKHOCTSMH 370poBbsi Yenl'Y mo 3ampocy oOydaromierocs
(MOOHJIbHBIE CTICIHANBHBIC TEXHHYCCKHE CPEACTBA IS JIMI C HAPYIICHUSAMH 3pPSHHUs M C HapYIICHHEM CIIyXa, aCCHCTHUBHBIC
HH()OPMAIOHHBIE TEXHOJIOTHH).

IMpu HEOOXOAMMOCTH Uil OOYYAIOIIMXCS C HApYIICHUSAMH 3peHHs Ha pabouymX MecTax JUisl MPOBENCHUS TPAKTUYESCKUX WIH
NabOpaTOPHBIX 3aHATUI YCTaHABIHMBACTCS CIIEIMANbHOE NPOrpaMMHOE obecredeHne (MporpaMma pedeBOd HaBHTAIlNH, PEUYeBbIS
CHHTE3aTOPbI, YKPAHHbIC JTYTIBI).

B yueOHble aymuropun obecrieunBaeTcsi OECTIPENTCTBEHHBIN JAOCTYH I 00yJaIOMUXCsl ¢ MHBAUTUIHOCTBIO U C OTPaHUYEHHBIMU
BO3MOXKHOCTSIMH 3[I0POBbs. B KaK10# ayauTOpuu, rie 00y4atoTCcsi HHBAIHIBI U JUIA ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3I0POBBSI,
MpeTyCMaTPUBAETCS] COOTBETCTBYIOLIEE KOJIUIECTBO MECT ISl OOYIAIOIINXCS ¢ YIETOM HapyIIEHHH UX 370POBBSI.

JI1st OCBOSHMS AUCIMILTAHBI HHBAJIMIAM U JIUI[AM C OTPAaHUYEHHBIMHU BO3MOKHOCTSIMH 37I0POBbS IPETIOCTABIISAETCS JOCTYII K MTEYaTHBIM
HCTOYHUKAM, UMEIOIUMcs B HaydHo! O6ubimorexe YenlV, ¢ MOMOIIBIO CHENMAIBHBIX TEXHUYECKUX CPEACTB; JOCTYII C IIOMOIIBIO
CHEIHATBbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEICTB K IJEKTPOHHBIM HCTOYHHKAM, MPEACTABICHHBIM B (OpME DIEKTPOHHOTO
JokyMeHTa B poHme HayuHO# 6ubnroTeku Yenl'Y Mtk 371eKTpOHHO-OMOIHOTEUHBIX CHCTEMAX.

VY4eOHO-MeTOIMUeCKHe MaTepHaIbl Ul OOYJAIONIMXCS U3 YHCJIa MHBAIHMIOB U JIMI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI
NpeaOCTaBJIAIOTCA B (bopMax, aarnTUPOBAaHHBIX K OrPAaHUYCHUAM UX 3J0POBbA U OCO6CHHOCTHM BOCHIPUATUA I/IH(pOpMaLU/II/I.

J171s1 ’HBaJMIOB | JIMII C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3I0POBBSI OCBOCHHE TUCLIUILTHHBI MOXKET OBITh YaCTHYHO MU TTOJTHOCTHIO
OCYILIECTBIICHO C UCIIOJIb30BAHUEM JIUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOIOTHH.

Ilpn mnpoBeneHWM NPOMEXYTOUHOH aTTeCTallMid MO JAWUCHUIUIMHE OOYYarOUIMMCS C HWHBAJIMAHOCTBIO W C OTrPaHMYEHHBIMH
BO3MOXHOCTSIMH 3JI0POBbSI O0ECHEUMBACTCS MO0 HMX 3asBICHHUIO IPENOCTaBICHHE B JOCTYNHOH ()opMe B 3aBUCUMOCTH OT HX
WHIUBHUAYaJIBHBIX OCOOCHHOCTEH HMHCTPYKIMH O TIOPSAKE NPOBEACHUS IPOMEXYTOYHOH aTTeCTalld, OLEHOYHBIX CPEICTB U
BO3MOKHOCTU OTBETOB Ha 3a/laHus (MMCBMEHHO Ha Oymare, Ha0Op OTBETOB Ha KOMIIbIOTEpe, MUCbMEHHO mpudrom bpaiing, c
WCIIONIb30BAaHUEM YCITYT aCCHCTEHTA, YCTHO).

ITpu npoBeneHuy MpoLERypbl OLICHUBAHUS PE3yIbTaTOB 00YUEHHS MHBAIMJIOB U JIUI ¢ OTPAaHUIEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI
npeaycMaTprUBaeTCs HCIOJIb30BaHue peaocTaBieHHbIX Yenl Y min coOCTBEHHBIX TEXHUUECKHX CPENICTB, HEOOXOIUMBIX UM B CBSI3U C
X MHAUBUAYAJIbHBIMU OCO6CHHOCT${MI/I. HpI/I HCOGXO}II/IMOCTI/I HHBaJIUAaM U JIMllaM C OTPpaHUYCHHBIMHU BO3MOKHOCTSAMU 310POBBS
TIPEIOCTABIISIETCS TOTIOTHUTEIBHOE BpeMsl JUIs MOJrOTOBKM OTBETAa Ha 3aJlaHus, MPOIeaypa OLEHHBaHHS PE3yIbTaTOB OOYUSHHUS 110
JAUCHUIUIMHE MOXKET MMPOBOAUTHCSA B HECKOJIBKO 3TAIlOB.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas mporpamma qucuumuinHsl "®usnka" 00 HaMpaBiIeHHIo MoaAroToBky (crermanbaoctu) 10.05.03
"NuapopmanronHas 6e30II1aCHOCTh ABTOMAaTH3UPOBAHHBIX CHCTEM'" HaNpaBIeHHOCTH (Tpodmmo) criermanm3arys N 4
"Be3onacHOCTh aBTOMAaTH3NPOBAHHBIX CHCTEM KPUTHIECKH BaKHBIX 00bekToB" @I'BOY BO «Henl'Y»

ctp. 18

Padouas nporpaMma JUCHMILUIMHBI (MO1YJIs1) 0100peHA H PeKOMEH/10BaHAa:
[IpopexTop o yuebHoit paboTe yTrBepxaeHo 24.02.25 A.A. CanamaToB

Y4eHBIM COBETOM (PU3UIECKOTO (PaKymbpTeTa

[Iporokon 3acemanus Ne 05 ot 06.02.2025

[Ipencenarens YueHoOro cosera
¢dm3nyeckoro akynpTeTa COIJIACOBAaHO M.A. 3arpebun

3acenanuem kadenpsl oo01eil u Teoperudeckoii puznKu

[potokon 3aceqanust Ne 04 ot 30.01.2025

3asenyromuii kadeapoit COIJIaCOBaHO A.E. Maitep
ABTOpBI (COCTaBUTENH) A.E. Maiiep
A.A. D6enp

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal'V» ot «13»

anpens 2021 r. Ne 247-1
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