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1. OFBEKT, IEJIb H 3AJAYH OCBOEHHSA THCLATLIHHBI

@u3nka asagercd QyHIaMeHTATbHON HAYKOH, KoTopas H3y4aeT obuHe 3aKOHOMEpPHO-
CTH TEHCHHA NPHPOIHBIX ABNEHHH, 38K1A1IBIBAET OCHOBE! MHPOMIOHHMAHHA HA DAIHAEIX YDOBHAX MO-
3HAHHA NPHPOIE! H NaeT oDulee 0DOCHOBAHHE €CTECTBEHHOHAYYHOMN KapTHHE MEpa. CoBpeMeHHas
(pi3EKa, KpoMe HAYYHOrO, HMeeT BAKHOE COMMOKYILTYpHOE 3Hauenue. OHa CTATE HEOTHEMIEMO
YECTBIO KYJIBTYPE! BRICOKOTEXHOMOIHYHOrO HHGopManHoHHOrO obmecTsa.

Faasuan ueas ofysenus usnke saxmouaeTcs B YOPMHPOBAHHK Y CTyIeHTa hHIHIECKOTO
3HaHHA, HAYTHOr0 MHPOBO33DEHHS H COOTBETCTBYIONIErd CTH/IA MBIIUIEHNMS, 3KOTOIHIECKOi Kyb-
TYPEL, PA3BHTHS ¥ HUX IKCIEPHMEHTANBHBIX YMEHHH H HCCIEJOBATENECKHX HABKIKOB, TEODYECKHX
crocobHOCTeH K CKIOHHOCTH K KPEaTHBHOMY MBIIILICHHIO,

3anagamu Kypea QHIHKH SRASIOTCS:

— HIYHEHHE 3aKOHOB OKPY®AOIIEro MHPa B HX B3aHMOCBSIH;

— OBJIaeEHe (YHIAMEHTATbHBIMH NPHHIHIAMHE H METOJAMH DEIIeHHT HAVYHO-
TEXHWYECKHX 3479,

~ (hopMupOBAHUE HABLIKOB MO NPHMEHEHHIO MONOKEHHH dyHIaMeRTATELHOMN thu3nxs K rpa-
MOTHOMY HAayTHOMY AHAIH3Y CHTYAUHH, C KOTOphIMH GakanaBpy MPHACTCR CTAIKMBATHCA NIPH CO3-
[lzHHH HITH HCNO/Tb30BAHHH HOBOH TEXHHKH H HOBRIX TEXHONOIHII:

= OCBOCHHE OCHOBHBIX (HIMYECKHX TEODPHH, MOIBOJAOMIKX ONHCATh ABJICHHA B NPHPOLE, H
NpENENoB NPHMEHHMOCTH 3THX TCOPHH JUIS pellieHHS COBPEMEHHRBIX H MEepClHekTHEHED: npodec-
CEOHANBHBIX 347134,

— (OpMHPOBAHHE Y CTYCHTOB OCHOB eCTECTBEHHOHAYTHON KAPTHEB! MADa;

— O3HAKOM/ICHHE CTYICHTOB C HCTOPHEHR H /IOTHKOH pa3BHTHA QHINKE W OCHOBHEIX e& OT-
KpBITHR.

B pesyasrate 0CBOSHHS THCHMILUTHHLL CTYIEHT JO/DKEH:

IHATH!

— OCHOBHBIC (DH3HYECKHE SABICHAS H OCHOBHBIC 3aKOHBI (PHIHKK; IPAHHIIBI HX IPAMEHHMO-
CTH, NPHMEHEHKE 38KOHOB B BAKHEAIIHX NPAKTHYECKHX TIPHIIONKEHHAX

— OCHOBHHIE (DH3HYECKHE BENHUHHE! M (HINYECKHE KOHCTAHTEI, UX ONpEIesICHHE, CMBICH,
cnocobbl H eIHHMLIE HX HIMEDEHHS,

— QyHJaMeHTATbHBIE (H3INYECKHE ONKITH H HX POIIb B PA3BHTHE HAVKH:

— HA3HAYCHHE W NIPHHIHNL! JeHCTBHA BakHeHumX du3nyecknx npubopes;

YMETh:

— OOBACHKTH OCHOBHEIE HabMI0/IACMBIE MPHPOJIHBIE H TEXHOTCHHEIE SRIEHHS ¥ HHEKTH ¢
nosuiEl pyH1aMeHTATEHRIX GHINYECKHX BI3auMoefcTRuil;

— HCTIOTB30BATE PA3THYHAIC METOAHKH (DHIHIECKHX HiMepeHHH W 0DpabOTKH IKCIepHMEH-
TAABHAIX JaHHKIX;

— HCIIOTB30BATE METOIBI ANIEKBATHOrO (PHINYECKOr0 M MAaTEMATHYECKOTO MOIETHPOBAHKS, &
TAKAE PHMEHATE METOIB PH3IHKO-MATEMATHYECKOTO aHANH3A K PELICHHIO KCHKPETHBIX eCTecT-
BEHHO-HAYYHRIX H TEXHHYECKHX mpobieM;

[Nepeunciennsie pesynsTaTsl 06yYeHHS SBISIOTCS OCHOBOH s hOpMHPOBAHHE CAEXYI0-
MHX KOMIeTeHIHi:

— CnocoBHOCThIO MCHONB30BATH OCHOBHEIE 33KOHBI €CTECTBEHHOHAYHHHIX THCIMIUTHH B
NpOGECCHOHATEHON IeSTENBHOCTH, MPAMEHSTE METOBl MATEMATHYECKOTO AHATHIA H MOJeTHPO-
BEHHA, TEOPETHYECKOrO ¥ IKCNEPHMEHTATEHOrO Heeneaosarus (OITK-2),

2. MECTO JHCHHILIHHBI B OCHOBHOM OBPA30OBATEJLHOI
MMPOI'PAMME

JlcurnnysEa oTHOCHTCR K KTy 6a30Bol ecTecTBeHHO-HayuHOi (pyHIaMeHTATHHOM) Yac-
TE y4e0HOrOo IUIana.

BasipyeTca Ha 3HAHMAX H YMEHHAX, KOTOPLIE CTYIEHT NpROGPE] IPH OCBOSHHH ITPEIIIecT-
BYFOLIMX JHCUHILTHH: MATEMATHKA, HHOOPMATHKE, HAYEPTaTeIbHAS NEOMETPHS
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3HAHHA H YMEHHA, NpHOOpETEHHBIE NPH OCBOCHHH JIAHHON IHCIHIUIMHBI, PEAIHIYIOTCA

CTYJIEHTOM NPH HIYYCHHH NOCNEAYIOUMX IHCUMIUIHH: 2e00€3us, NPUKIGOHAR 2e00e3us, SblCUiAR

2eo0e3us, 2eodesudeckue npubopsl U UIMEPERUA, (omozpammempus U OUCMAHUOKRKOE 30HOUPOEa-

Hie, yugpposas obpalomxa uz06paxcenuli, 2pasuMempus, CNYMHUKOSHIE CUCMEMB U MEXHONOZUNU RO~

IUYUOHUPOBANLA, A TAK KE NPH MPOXORICHHH y9ebHOH HITH MPOM3IBONCTREHHON NPAKTHKH, MPOX0o-
#1CHWM rocyIapcTBeHHON HTOroBOM aTTecTanHuK.

3. CTPYKTYPA H COAEPKAHHE JUCIHIIJIMHBI

3.1. Pacnpenenenne y9eOHBIX 92C0B N0 TeMaM JHCIHILIHHL] H BHAAM 1aHATHIE

Heaumenoranue TeM KonuuecTro vacos
, {(conepxaTenbHBIX MOIYIIEH) (ounag/3aounas dooma)
i Bcare B TOM 4YHCIe
P Jlexuuu | Tlpaxr. | Jlabop. CPC
Cemectp Bropoii/ Cemectp Tpethii

Tema 1. PH3HYECKHE OCHOBLI MEXAHHKH 39/41 14/2 0/0 8/2 17/37
| Tema 2. Monexynspras duiuka 36/38 10/2 0/0 412 22/34
| Tema3. Tepmonrnamuka 32/32 8/2 0/0 4/0 20/30
| HEanBEIyansHOE 33aHHE 0/9 0/9

[loaroToBka K 3K3aMeny 36/18 .

Cemectp /CeMecTp Y9eTBEPThii

TR aNETpOeTaT: [N | qgn 101 | o0 82 | 2130
| 2IEKTPHYECKHH TOK
| Tema 5. DneKTpoMarHeTHIM 41/35 10/1 0/0 4/0 27/34
 Tema 6. Kosebanua 1 BONHEI 45/43 14/2 0/0 5/2 26/39

HuguerayansHOE 3a1anne 0/9 0/9

[loaroToBka K 3K3aMEHY 0/0

Cemectp uerBeptriii /CeMecTp naThiii

Tema 6. [eomeTpHueckas onTHKa | 1012 200 | 000 0/0 8/12

Tema 8. Bonrosas onTrka 37/36 122 | 00 6/2 19/32
; 'I_'ma 9. KpanToBas onTHKA. DNeMEHTHI 3533 101 | o0 6 19/30
| KBAHTOROH MEXAHHKH |

Tema 10. OcrHoesl ¢u3nku TBEpIOTO ,

Te1a. DIEMEHTR (PHIHKH ATOMHOTO f/1- 28/30 81 | 00 /0 16/29

pa |

HummBrayansHOe 3a/1aHHE 0/9 ' 0/9

[loaroToBKa K 3K3aMeRy 18/18

Hroro: 396 098/14 0/0 49/12 141/334
3.2, Jlekunan

Tema 1. Ou3pveckHe 0CHOBRLI MEXAHHKH

Tema 1.1. Mexanuueckoe geumenne. Knnemamuka. Ckopocts # yekopenne. Hopmansroe u
TAHreHIHATRHOE yeKkopeHue. Kunemartuka Bpamare sHOrO JBHKEHHS abCOMOTHO TBEP/OrO Tena.
Yrnosas CKOpOCTh H YTJIOBOE YCKODEHHE, HX CBA3b ¢ IHHEHHBIMH CKODOCTAMH H VCKODEHHIMH TO-

UEK BpallaloInerocs TEna.

Tema 1.2. lunamuxa. [lepseii 3akon HeloroHa. MRepumnankible B HeHHEDIHATLHEE CHC-
Temel otedera. Macca. Mmmnynse. Cuna. Bropoit 2akon Hetorona. Tperuit 3akon Herortora. Jluna-
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MifKa BpAlATEIBHOIO JBHACHHA Te/la BOKPYT HENOJBHXHOH ocH. MoMeHT HMIOyabca. MoMeHT
MHCPLHE TEIa OTHOCHTENLHO OCH. MoMeHT CHJIBL. VpaBHeHHS THHAMMKH BPAIATENEHOTO IBHKE-
HIS TBEPIOTO Tella OTHOCHTEIBHO HEeNOABHAHON OCH.

Tema 1.3. Mexanuueckas paGota u sueprus. MommocTs, JHEPrus Kak yHHBEpCATEHAS Me-
P& pasHYHBIX HOpPM JBHXKEHHA W BlauMojelicTang. Mexanugeckas 3Hepris. Kunernueckas sHep-
HA MexaHu9eckoii cHeremsl. KuneTHyeckas sHeprus Bpamaiomerocs Tena, [leTenumnamtnas snep-
TES.

Tema 1.4, 3akonul coxpaneHns — (yHIaMeHTATHHBIE 3aK0HE! DH3IHKH. 3akoH COXpaHeHHs
MUCCHI B KTacCHYECKOH MeXaHHKe. 3aK0H COXpaHeHHS MMITYTbca. 3aKoH COXPAHEHHS MOMEHTA HM-
Iy 71bCa. 3aKOH COXPAHEHHS MEXaHHYecKod 3depran. OBumii 3aK0H COXpaHeEHs YHEPrHH.

Tema 1.5. OGwmme croifcTra wuakocTeli H rason, Hasnenne munxoctu. 3axon [lackans.
CraunonapHoe Teuenne nAeatbROM #uaKocTH. YpasHeHue Beprym.

Tema 1.6. DnemeHTE! TEOPHH OTHOCHTENLHOCTH. IIpeoBpasopanng 'emnes. Mexanuge-
CKHH NPHHIMN OTHOCHTENEKOCTH. [locTynata cnenmansHOMN TEOPHA OTHOCHTENBHOCTH. [Ipeobpa-
3cBanua Jlopenna. Pensrusncrekuit 3aKon closenns CKOPOCTH. DMIEMEHThI PRAATHBHCTCKOMN ITH-
HeMUKH. B3aHMOCBA3b Macchl | SHeprim.

JluTeparypa k Teme 1: (1, ¢.10-67, 6, 8]
Tema 2. Monexynapuas ¢uinka u TEPMOHHAMHKA

Tema 2.1. AromHO-MONeKy/ISpHOE CTpOeHHE MHKpockomudeckux ten. Mieaneumii ras. Dxe-
[CPHMCHTANBHBIC ra30BHe 3aKOHAL OCHOBHOE YpaBHEHME MOJEKY/ISPHO-KHHETHYECKO TEOPHH.
S1eMeHTBI CTaTHCTHYECKOH (uamkn. CratHcTHaecke cAcTemsl. [ousTHe O (yHKUHE pacnipene-
Jennd. Knaccageckas ctatucTuka Makcsemna — BonbiMana. 3axow Makcpenna s pacnpenene-
HHA MOJICKYNl HACATBHOrO rasa no ckopoctsM. Cpeanss ckopocTs Monexy:1. Mieanssei ras B cu-
JoBoM none. Bapomerpuueckas dopmyna. Pacnpenenenue Bombmvana s YACTHIl BO BHEIIHEM
AOTEHUHANBHOM 1071e. Ero Hay4Hoe H NpakTHYecKoe 3HAYEHHE B METONAX OYHCTKH BOIYXA H BO-
AR

Tema 2.2, DxcnepuMenTATEHEIE 3aKOHBI Auddy3nH, TENIONPOBOIHOCTH H BHYTPEHHErO Tpe-
uhs. KoshduunenTs: nepenoca.

Tema 2.3, Ousnteckue 0CHOBBI TEPMOIHHAMHKH. BuyTpennas sHeprus nieanbHoro rasa. Tenm-
AcEMKOCTL. Pabora | Tennora kak popma obmena sHepruedt MekIry cuctemamu. [Tepssiii zaxon Tep-
MOIMHAMMKH. TenuioBsle H XOIOH/bHBIE MaHHEbL [ (1K Kapuo. KITJI naeansHoli ter1oroif Manm-
HEL Bropoil 3akon TepMoHEAMHKHA. HanpapesHOCTS CAMONPOH3BOMTBEAIX npouzccos. [lpenvenenne
NEPBOro # BTOPOIrO 3aKOHA TEPMOIMHAMHKH K H3OTPOLIECCAM.

Tema 2.4. Peannubie rassi. Vpasrenne Ban-nep-Baansca 1 ero asamus, KpuTHyeckas Touxa.
Cpaesense nsotepm Ban-nep-Baansca ¢ IKCHEPHMEHTANBHEIME H30TepMaMu, (Da3oBkie Tepexosl
I u I pona.

Jluteparvpa k Teme 2: [1, ¢.68-125, 6, 8]

Tema 3. DnexrTpocraTuka. Mocrosuusiii MEKTPUIECKHH TOK

Tema 3.1. Dnexrpuuecknii 3apsy. 3akon COXpaHCHHA 3JICKTPHYECKOro 3apana. 3axon Ky-
AcHA, DNeKTpHYeCKoe Tofe. HanpsmxénnocTs anexrpHyeckoro nons. ['patdhHueckoe H3odbpaeHue
JICKTPHYECKOro nons. [Ipurnun cynepnosunnu nonei. Bekrop anextpocrarnyeckoi HHIIVKIHH.
lIoTok BexTOpa HANpEKERHOCTH M MOTOK BEKTOPA 3IEKTPOCTATH S eCKOH HHaykiHK. Teopema [aye-
ca. [Ipumenenne Teopemsl I'aycea /18 BRMHC/ICHRS HANPAKCHHOCTEH NOMeHl B NPOCTEIX CIyyasx,

Tema 3.2. PaGoTa cuIt aneKTpoCTaATHIECKOrO HONA. [upkynsuma snexTpocTaTHyeckoro no-
5. JNEKTPOCTATHYECKOE MOJle — NOTeHUMANBHOe mojte. [ToTeHuuan i Pa3HOCTh NOTEHI[HATOB.
Cng3s MeRIY IOTCHIHATIOM M HANPSKEHHOCTRIO MEKTPOCTATHYECKOIO MO,

Tema 3.3. Dnextpuseckoe none B Bemectse. CBOGOINBIC H CBA3AHHLIE 3apAIBl B JIHANICK=
TEHKaxX. THIB JHINEKTPHKOB. DNeKTpoHHAN H OPHEHTAIHOHHAA nonspu3anus. [[HanexrprHyeckas
HMpoHHIaeMocTs Bemectsa. Cerseroanextpukn. [Tbesoanextpusecknii sdbexr. OnexTpodMKOCTE
YEAHHEHHOrO MpOBOAHMKA. BiauMHas EMKOCTE IBYX NPOBOJHEKOB. Kongencarop. Coenunenne
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KOHAeHcaTopoB B Oartapen. DHeprad 3apiKCHHOIO KOHICHCATOPA M CHCTEMbl KOHJIEHCATOPOB.
JHeprug HMeKTPOCTATHHECKOTO M0/4. JNEKTPOCTATHYECKHe QHILTPBL

Tema 3.4. DnexrpHdeckuil TOK B €ro XapakTepucTHKH. CHia TOKa, MIOTHOCTh TOKA. Cro-
pPCHHME CHITBI, SMeKTpoBrAymas cuna. O6obmenssii 3akon Oma B MATErpatbHOH dopume. Pas-
HOCTB IIOTERIIHATOB, HANPAKEHHE.

Conporusienne nposoankkos. [locienopare/bHOE ¥ NapaUIeNbHOC COCTHACHHE IPOBOI-
uikos. COMPOTHBIEHNE | €ro 3aBHCHMOCTB OT TeMmneparypsl. Cnepxnpoounvocts. Paliota Toka.
Mommuocts. 3akon [Iwoyna — Jlenna. 3akonst Oma W Jlkoyns — Jlenua s muddepenuHansHol
dhopme.

Jluteparvpa k Teme 3: [1,¢.126-173, 6, 8]

Tema 4. ek TpOMATHETHIM

Tema 4.1. Onsir Ipcrena. MarauTHoe none. Bexrop MarsutHOll HHAYKUHA. BekTop Hanps-
HCHHOCTH MarEATHOrO nons. 3axon Buo-Casapa-Jlannaca. ['paduyeckoe u3o0paxeHHe MarHHTHO-
re mond. 3akoH NOMHOrO TOKA (TeopeMa O HHPKYISIHH BEKTOPA MATHHTHOH HHIYKIUHH) 118 Mar-
HHTHOTO TIONS B BAKYYME K €ro NpEMEHeHHe K pacdeTy MATHHTHOro nojs. [leficTBHe MarHHTHOTO
Moas Ha TOK. Jakod Ammepa. MarHHTHOS B3aHMOIEHCTBHE MapanielbHbIX MPOBOJHHKOE C TOKOM.
KoHTYp ¢ TOKOM B MarHHTHOM mone. [leHcTBAe MArHHTHOTO NOMS Ha JBHXYIIMHACS 3apan. Cuna
Jlopenua, Dbdext Xomna. Macc-cnekTpoMeTpHIECKHE METO/IL KOHTPO/IA 3arPA3IHEHANA CPE/IbI.

Tema 4.2. [ToTok BeKTOpa HEAYKIHH MarHHTHoro mons. [lotokocuennenne. Pabora nepeme-
[[>HEA NPOBOIHAKA C TOKOM B MATHHTHOM mone. fla/neHue S1eKTPOMArHHTHOH HEIYKUHA. ONBITE
®apanes. 3akon ®apanes. [Ipasuno Jlerna. Buxpessie Toku Oyxo.

Slaenne caMoRHAYKUMH. MHIyKTHBHOCTS KOHTYpa. SBnenne BiauMHOR MHAYKUHA. ToKH 3a-
MLIKAHHE W PAIMBIKAHES 2CKTPHYECKHX Ilenell. DHEPrus MardWTHOro noss. MarepHaibHOCTh
MUTHHTHOIO NOJ4.

Tema 4.3. MaruuTHsie cBoficTsa Matepranos. Knacchukaims Marnernkos. [lpupona maa-
MATHETHIMA ¥ TapamarseTriMa. PeppomarnerriM. CpoiicTBa (GeppoOMArHETHKOB. Kprras Hamar-
myappanus. MarauTasil ractepeanc. Togaxa Kiopu. KeartoBas nprpona deppoMarHeTH3Ma. Jo-
MeHsl [IpuMeHeHHe MArHETHKOB B COBPEMEHHOH TeXHHKE.

Jlutepatvpa k Teme 4: [1, ¢.174-220, 6, 8]

Tema 5. Konebanng H BONHE!

Tema 5.1. Mapmosueckue konebanus (MeXaHHYeCKHe M IEKTPOMATHHTHEIC) H HX XapaKTe-
prcTHkd. JlnddepenumansEoe ypaBHeHHe H anatui ero pemenud. [IpyxHHHLIA, dHINUECKHA H
MATEMATHYECKHH MasTHHK. JnekTpHdeckuil xonefarenbHEill KOHTYP. DHEpras rapMOHHYECKHX
ke ebarnil. CloxeHHe rapMORHYeckuX koneGanuii oqHoro Hanpasnerns. buerns. Crowenne B3a-
HMHO TepnesHKyIgpHbIX konebanuil. uryps JInccaky.

Tema 5.2. 3aryxalomme xoneGanus (MexaHWHeCKHE H HIEKTPOMArHHTHBIE). Naddepenin-
aTBEHOE YpABHeHHE H aHanmu3 ero pemeHns. KosdduunenT 3aryxanns. Jlorapu@mu4eckdil 1expe-
MeHT 3aryxanns. JJo6poTHOCTs Konebare/ibHOM CHCTeMEl. ANepHOHYECKHH npolece.

Tema 5.3. Buinykenssic kone0anns (MexaHH9eCKHe H dneKTpoMarHuTeEe). Jnddepenun-
A7BHOE YpABHEHWE BEHYKICHHBIX KoJeOaHKH B 2HATHS €To PemeHus. AMILTHTYa B (asa BeHYK-
nenubiX KoneOanuit, Pesonanc. [lpMeHeHHe pe3oHaHca B COBPEMEHHON HayKe H TeXHHKE.

Tema 5.4, Bonnsl. [lonepeunsie # NpoJoNbHEle BOJIHEL. Y paBHeHAe rapMoHHUeckol Geryued
BCIHBI M AHATH3 ero pemenns. BonHosoe ypasHeHue. [lepesoc sneprum Bonxo#. Bextop ¥YmoBa.
[puMepbi BOAHOBBIX Mpoleccos. 38yk. Mudpa- i ynerpaseyk. lllymosoe 3arpssnenne arochepsl.

Tema 5.5. Obmme nonowenns Teopun Makcenna. Buxperoe anextpudeckoe roze. Tox
cmemenns. CHerema ypasHeHnit Maxceenna B maTerpaisHoi hopme. [Ipenckasanue Makcaemiom
&I HHOTO MEKTPOMArHHTHOTO MO H 3TeKTPOMArHHTHAIX BOMH.

Tema 5.6, O6mre cBoficTBA 2/1eKTPOMATHHTHBIX BOJIH. JHEPIHA, KOTOPas NePEHOCHTCH IEK-
TpoMareuTHOI BoHOK. Bektop [MofinTurra. Manyuerna sneKTpoMarEHTHEIX BOMH. BianmoneHcT-
BF@ 37IeKTPOMATHHTHEIX BOMH ¥ semecTsa. [llkana 31eKTpOMArHHTHBIX BOTH.

Jlureparypa k Teme 5: [2,¢.9-77,7,9]
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Tema 6. Boanoeas onTHka

Tema 6.1. Bommosas ontaka. Harepdepenuns cpera. Korepearsocts, ObimHe yCnoB#s Ha-
61 10/EHHS MAKCHMYMOB H MHHHMYMOB HHTepdepeninH. Hutepdepesimn ceera Ha TOHKHX IUICH-
kex. Muatephepometpnl. [IpuMenense nETephEpPeHIIME CBETA.

Jludpakuun ceera. Ipununn Tofirenca — ®penens. Jludpakunonnas pemerka. [{udpak-
1118 PEHTTEHOBCKOrO H3nydeHns. Popmyna Byreda — bparra.

Tema 6.2. INonspulanms ceeta. [lonspr3auus nNpH oTpaxkenuH ceera. 3akoH bhpioctepa.
Jsolinoe nydenpenomnenne. Apneane naxponama. [TonsporsL HekyccTBeHHAS ONTHYECKAN aHH-
sorponis. dddext Keppa. Hnkenepnoe npuMeHeHHE MONAPHIANUE CBETA.

JluTeparypa k Teme 6: [2, c. 78-104, 7, 9]

Tema 7. Kpanrosas onTHKa. JIeMeHThH KBAHTOBONH MEXAHHKH.

Tema 7.1. Kpantosas ontuka. Tennosoe WiTydeHHe W €ro XapaKTEPHCTHKH. ADCOMOTHO
gépHoe Teno. 3akod Kupxroga. 3akon Credana — Bonsnmana. Pacnipesiesienie 3HEpruy B ClEKTPe
afcomoTHO 4epHoro Tena. 3axoH cMemenns Buna. Kpantosas runoresa [Inanka. ®opmyaa [Lnas-
Ka JUIS TeIUTOBOro Hamy4eHHs. KBaHTE cBeTa — JOTOHBI H HX XaPEKTEPHCTHKA.

Tema 7.2. ®otoanexrpHuecknii 3ddext. OcHOBHRE 3aKOHE BHemEero Qorodddexra.
VoasHerns Jiinurreiina 11s sHeumsero (orosdpdexta u KBaHTOBOE OOLACHEHHE 3aKOHOB DOTO3)-
dexra. Qotoanementel. Iddext Komnrona.

Tema 7.3. DneMeHTH KBaHToBOH MexanuxH. ['Hmotesa e bpo#tna. Onwitel Jaenccona u
Jixepmepa. Judpaxuus MukpodacTHi. KopHmycKy/lspHO-BOTHOBOH MYanH3M HACTHIL BEIIECTBA.
Bonnosas QyHKIHSA, €€ CTATHCTHYECKHH CMBICH H YCNIOBHSA, KOTOPEIM OHA J0JIAHE YIOBICTBOPATE.
CooTHoIneHHe Heonpeaenennoctel Meiizenbepra. Ypasuenne IlIpénunrepa. KnanTosas facTuna B
BeckoneuHo riryboxoil oIHOMEPHOH NOTEHIHATBHOH AME.

Tema 7.4. Kpantopo-Mexanuyeckas TEOPHS aToMa BOJOPOJA W BOJOPOAONOJ00HEIX aro-
moB. Kpanrtosamue sseprun. KsaHToBmle wicna. KpaHToBaHHe OpOHMTANBHBIX MEXAHH'ECKOTO M
MAHHTHOTO MomenToB. [TpocTparcTaennoe kpanToBanHe. Onbit LliTepua u lepnaxa. Caud anex-
tpona. [Tpunnan [Taymn. [epuoauyeckas cHCTeMEI d1eMeHTOR MeHieneesa.

Juteparvpa k Teme 7: [2,c. 105-168, 7, 9]

Tema 8. Ocnoesl Gu3ExH TBEPAOro TeAa, JNeMeHTH PHIHKH ATOMHOTO SIpa.

Tema 8.1. Onpenenenne u knaccHduxanusa TeEpARX Ten. KpHcTtaniedeckoe COCTOAHHE.
A wopdusie Tena. OcHoBbl 30HHOH TeopHH TBEPILIX Ten. OObACHEHHE 30HHOH TEOPHER paseieHue
TEEPILIX TEN HA METAIbL, NOIYNPOBOIHHKH H JHIICKTPHKH.

Tema 8.2, [ToaynpoOBOJAHAKH H HX 30HHAS CTPYKTYPa. JJIEKTPOHBI MPOBOJIHMOCTH H IBIDKH.
CoBcTBeHHAS 1eKTPONPOBOIHOCTE MOMYNPOBOJHHKOB H e& TemmepatypHas 3aeucumocTs. Doto-
3NEKTPHYECKAE SB/IEHHSA B NOIYIIPOBOIHEKAX. TepMOope3HCTOphL.

Tema 8.3. [IpuMecHsie NOMYIPOROJHHKH. AKIENTOPHLIE H JOHOpHblE TpaMecH. KoHTaKT-
Hile FRJIEHHS B TOMYNPOBOJHHKAX. DNEKTPOHHO-ABIPOUHEIE nepexox u ero csofictea. [lomynpo-
BOAHUKORBIH THOA. TepMO3IEKTPHYECKHE ARICHHA.

Tema 8.4, Dnements husuka atomuoro sapa. Coctas sapa. fnepHbie CHibl H X 0cobeH-
HOCTH, XApaKTepHCTHKH aTOMHOTO Sapa. DHeprus cpasd. Spnenue panuoaKTHBHOCTH. Biis pa-
AHOAKTHBHOTO pacnana. 3akoH paHoaKTHBHOIO paciaja.

Snepusie peakuun. SHepreTHdeckuit apexT aneproi peakiuy. llenmHas anepHas peaiiua.
SlaepHbiii peaxTop. Bonpocs! anepHo#t GezonacHoCTH. DNEMEHTH I03MMETPHH HOHH3HPY-OIIHX H3-
aydennii. OcHOBHBIE XaPAKTEPHCTHKH H HODMATHBHBIC JaHHBIE.

duikueckie ¥ XAMAYECKHE CBOMCTBA BOIOPOAA KAk SHeproHocHTend. Haywsie oCHOBHEI
BCIOPOHON SHEPIeTHKH M TEXHOIOTHH. DKoJorHueckue mpobnemul coBpemernoro mupa. [lep-
CHEeXTHBHI HX pemeHHs B 21-M Beke.

Tema 8.5. Cospemennas ¢u3uueckas kapruna mupa. Hepapxus ctpyktypHbix dopy Mate-
pii. OcobenrocTd KnaccHYeckol | HeknaccHueckod (u3nku. OCHOBHBIC 3TAlbI FBOMOLMH (HH3IA-
K¥ M CTAHOBJICHHE HOBRIX OpM pallHOHATEHOIO MBIILICHHA.

JIureparvpa k Teme 8: [2, c. 168-210; 7, 9]
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3.3. llpakTHYecKHe (CeMMHAPCKHE) IAHATHS 110 JHCUMILIHEE «DH3KEAD yueGHBIM 18-
HOM He NpeIyCMOTPEHHI.

3.4. JlaGoparopusie paborsi

,l_ Ne Tema paborh ObbemM, | Jlarepa-
wn | Hac. Typa
Bropoii cemectp /Tpernii cemectp :
1 | Mexaunka B2 [[11,12,3]]
2 | Monekyaspuas dusnka 4/2 [11,12, 3]
3 | Tepmonunamuka 40 [[11,12,3]
= Tperuii cemectp/ Yerseprsiii cemecTp
5 | Daextpocraruxa. 42 1[11,12, 31!
| 6 | IocrosHHsI TOK 4/0  [[11,12, 3]
7 | DnexTpoMarHeTHIM 42  [[11,12, 3]]
8 | KosneBanus u BOTHEI 500 [[11,12, 3]|
- ' Hersepraiii cemectp /TlaThiit cemecTp 1
i Bonrosas ontuaka 62 [11,12, 3]
| KnanTtosas onruka 6/2  [[11,12, 3]
| ®u3uka TBEPIOTO TENa H HHINKA ATOMHOrO sapa 4/0 [11,12, 3]]
Hroro: 49/12 |
3.5. CamocTosaTebHan pabora cTyvaenTa
Y Butsl camocTosTenbHOM paGoThl cTyerTa O6newm, gac,
| mn OYH./ 304H.
1 M3yqenne nexioHHOro MaTepuana (He Meree 50% oT obbeMa TeKHuii) 59/263
2 [oaroroska k mpakTHYeckHM 3anaTHAM (He MeHee 50% oT 0ObeMa ay- 0/0
b JHTOPHBIX IIPAKTHYECKHX 3AHATHI)
| 3 | Ioarotoeka k naGopaTopHbM pabotam (He Meree 50% or obLeva ay,1H- 28/8
[ TOPHEIX N1a00PATOPHEIX 3AHATHI)
4 [TostroToBka K IK3aMeHam 54/36 |
6 BhiroHeHAe HEMBIIYATLHOIO 3a/laHHA (He MeHee 9 HacoB) 0/27
| Hroro: 141/334
3.6. Kypcosoii mpoext (pabora), mEIHBRIYA.ILHOE 3a12HHe
Kypcogoit npoexr (pabota) no mucummmse «Duzmkay yueOHBIM I1aHOM He MpexycMoT-
PEH.

TemaTika MHTMBHAYATbHOTO 3aJAHHS CBA3AHA C CAMOCTOSTENBHEIM BAIIOMHEHHEM KOH-
TPOMLHOM paboTsl B cooTeTeTBHH ¢ [14,17].

4. ®OPMbI KOHTPOJISA OCBOEHHS IHCLIATLIHHBI

Texymuii konTpoan 3uanuii CTYACHTOB MPOH3BOMHTCH I10 Pe3y/IbTATAM BEIMOIHEHEHA nabo-
PETOPHLIX paGoT H BO BpeMs KOHTPOJIBHBIX OIIPOCOE B XOJI€ [POBEICHHS MPaKTEYECKHX 3AHATHIA.

IIpomeskyToanan aTTecTANNS 1O Pe3y/IBTATAM OCBOCHHS JMCIMIUTHHE] B CEMECTPE MpOBO-
ANTCA B (POPME CEMECTPOBOTO K3aMEHA B COOTBETCTBHE ¢ «IlooKkeHNHeNM 06 JpraHu3anuy yued-
HOro npouecca B JloHenxoM HAMOHATLHOM TEXHHYECKOM YHHBEPCHTETE (HOBAd pelaKilus)», VI-
BepncnuoM nprakazom JlonHTY Ne 1006-14 ot 01.12.2016 roza.
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Jns onpenenenns ypoeus 3uanmii CTYZACHTOB NpenojaBarte/lb PyKOBOJCTBYETCA KPHTEPHAMY
OLCHKH 3HAHHH, ABMIOLIMMHACH COCTARNSIOMEH Y4eBHO-MeToIHIecKOro KOMIIexca THCIHIUTHHEL

S. ®OPMbI KOHTPO.JISI OCBOEHHS JHCITHILIHHBI

Texymuii konrpons 3nauwmii CTYACHTOB NMPOH3IBOJKTCA IO Pe3y/BTATAM BHIIONHEHNE 1a60-
PETOPHBIX paboT i BO BpeMs KOHTPOIILHBLIX ONPOCOB B XOJIE NPOBEACHHSA NPAKTHYCCKHX 3AHATHI,

[pomexyToanas arrecranns no PE3YTIbTATAM OCBOCHHA IMCLHILTHHEI B CEMECTPE IPOBO-
AuTeA B hOpME CEMECTPOBOTD JK3AMEHE B COOTBETCTRHH ¢ «ITonoxennem o6 cprasmsamas | npo-
BCACHHH CEMCCTPOBOrO KOHTPO/A 3HAHMH cTymentos B JloHemKkom HALHOHATEHOM TeXHHYECKOM
YFHBEPCHTETEN, yTBepkIenHOM 25.09.2013 rosa.

Jis onpeniencuns yposHs 3nanui CTYACHTOB NPENO/ABATENb PYKOBOJCTBYETCH KPHTEPHAMNA
OLCHKH 3HAHHH, ABIAOUMMHCS COCTABNSIOMEH YYeOHO-METOAHYECKOro KOM IICKCA JHCIHIUTHHEL

6. YHEBHO-METOAHYECKHE MATEPHAJIBI 1O AHCIHILIHHE

Yaebuas aureparypa:

1. Bonkos, A.®. Kype dusuku: 8 2-x 1. T.1: Ousuueckue OCHOBEI MEX&HHKH, MOJICKYISPHAS

(hH3HKa B TepMoHHAMUKa, HIEKTPOCTATHKA, NOCTORHHBHI TOK, YEKTPOMATHETHIM: yues-

HOe nocobue nns By308 / A.®. Bonxos, T.IT. Jlymnuesa. — Honenx: JoaHTY, 2009.— 232 ¢,

- 62 2K3.

Boakos, A.®. Kype bu3ura: B 2-x 1. T.2: Konebauus u BOJIHBI, BOJTHOBaA H KBAHTORAN OIl-

THKA, JIEMEHTBI KBAHTOBOH MEXAHHKH, OCHOBL! (DM3HKH TBEPIOrO Teld, JIeMeHTs! u3mkn

4TOMHOro A1pa: yueGHoe nocobue mwist Byson / A.®. Bomkos, T.I1. Jlymnuesa. - Jonenx:

HouHTY, 2009.— 222 ¢. - 61 3x3,

3. Jymnuesa, T.IN. Koncnexr nexumii no buzuxe. Yacts 1 / T.IL. Jlvmonesa, A.&. Bonkos, —
Honeux: JorHTY, 2010. - 120 ¢. - 1 3xs.

4. Jlymnnesa, T.I1. Koncnexr nexuuit mo tusuxe. Yacrs 2 / T.I1. Jlymnnesa, A.®. Bomkos. —
Homeux: IonHTY, 2012. - 120 ¢, — 1 3k,

5. Bomxos, A.®. JlaGopaTopHsii NpaKTHKYM no ¢u3nke: YuebHoe nocobre s Byzos / A.D,
Boskos, T.IT. Jlymmnuesa. — Jlosenk: HouHTYV, 2011. -389¢. — 3 3xs.

I3

Beero xomauectso sksemnnapos yuebHoll mHTepaTyph no micuHnTHEEe 150

3. 1EKTPOHRO0-06pa3oBaATE L HbLIE pecypesi:

6. Bomkos, A.®, Kypc dmnkn: B 2-x 1. T.1: ®usnueckne OCHOBBI MEXAHHKH, MOJIEKY IAPHAS
$u3uKa H TEPMOIMHAMNKA, 3EKTPOCTATHKA, [TOCTOSHHLI TOK, MEKTPOMArHeTHIM: Yuel-
HOe mocoOHe ia By20B [DneKTpoHHk: pecype] / A. ®. Bonkos, T. I1. Jlymnaega. —2.47
MB - Tonenk: JouHTV, 2009. - 232¢. - 1 aiin. — Cucrem. TpeGosanes: Acrobet Reader.
Pesxmm noctyna: http://ea.donntu.edu.ua/handle/] 23456789/27383

7. Bomkos, A.®. Kype dusuxn: 8 2-x 1. T.2: Konebanus 1 BOJTHEL, BOTHOBAA H KBAHTOBAN Of1-
THKA, SNIEMCHTE! KBAHTOBOH MEXAHHKH, OCHOBB! QHIHKH TBEDIOIO Tela. MeMe TSl bu3nky
aTOMHOTO aapa: Y4ebroe nocobue ang Byson [Snextponnsiit pecype] / A. @. Bonkos, T. I1.
Jlymnuesa. — 2.17 MB — Jlonenx: HouHTYV, 2009.—- 222¢, - 1 daiin. — Cucrem. TpeGosanus:
Acrobat Reader,

Pesxum gocryna: http://ea.donntu.org/handle/123456789/273 84
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8. Jlymmuesa, T. 1. Koncnekr nexuuit no $u3nxe. Yacts | [Dnexrponnsii pecypz] / T. I
Jlymnuesa, A, ©. Bonkos. —2.75 MB - Jlorenx: JosHTY, 2010. - 120 ¢, — 1 ¢aii1. — Cuc-
TeM. TpeGoBanis: Acrobat Reader.

Pexum octyna: hitp://ea.donntu.org/handle/123456789/2798

9. Jlymnwuesa, T.IL Koncnext nekumii no dusmuke. Yacts 2 [Snexrponnnii pecype] / T. I1.
Jlymnnera, A. ®. Bonkos. — 1.4 MB - Jlorenx: JlonHTV, 2012. — 120 2. — 1 daiin. — Cuc-
TeM. TpeGoeanus: Acrobat Reader.

Pexum goctyna: http://ea.donntu.org/handle/123456789/24871

10. Bonkos, A.®. JlaGopatoprsiii npakTHKyM 1o du3uxe: Yuebroe nocobue Juig BY30B [Dnek-
TPOHHAIH pecype] / A.®. Bonkos, T.I1. Jlymnnesa. — 6.1 MB - [lonenk: HouHTV, 2011. -
389 c. - 1 daitn. — Cucrem. TpeGopanms: Acrobat Reader.

11. Jlymnuesa, T.I1. [Ipaktakym no dusmke. Pemenne 3azau. Yacrs 1: yuebHoe nocobue ans
CTYA. HHXCHEPHO-TEXH. CIIEIL. BRICIHX Y4eOHBIX 3aBe/iennii [Dnexrponasi pecype] / T.II.
Jlymmuesa, HM. Pycakosa, A.®. Boskos. — 2.02MB — Honenx: [IBH3 "JlonHTY", 2014. -
248 c. - 1 daiin. — Cucrem. Tpebosanns; Acrobat Reader.

Pesxunm nocryna: http://ea.donntu.org/handle/123456789/27382

12. Jlymnuesa, T.I1. paxtuky™ no pusuxe. Pemenne 3anas. Yacts 2: KoseGaHHS ¥ BOJHEL
BonHosas u kBanTOBas ONTHKA, DIeMEHTHI KBAHTOBON MeXaHHKH. OCHOBL! (pH3EKH TBEPIO-
ro Tera. JNeMeHTH QH3HKH ATOMHOTO anpa: yueOHoe nocobue AIA CTYZ. HHKEHEPHO-TEXH.
Crien. 3eIcHmHX yseOHbIX 3apeacHul [DnexTpornsit pecype] / T.IL Jlymnuera, HM. Pyca-
koBa, A.D. Boaxos. — 1.94 MB - Jlomenx: JlosHTYV, 2015. — 227 ¢. -1 taiin. -- CHecrem.
Tpebonanus: Acrobat Reader.

Pexum noctyna: http://ea.donntu.org/handle/123456789/28765

13. Bonkos, A.®. JlaGoparopHsiit MPaKTHKYM 110 Gu3nKe / HECTPYKLUHH K neSopaTopEsm pabo-

Tam / A.®@. Bonkos, T.I1. Jlymnuesa — Noreux: JoaHTY, 2015.

Pexmn noctyna: http://ea.donntu.org/handle/123456789/29065

Meroamrueckie HITaHH:

14. Meroamaeckoe mocoGre st camocTosTe bHOMN paboTsl no Kypcy duzimxn. Mumisnyans-
Hale nOMalmHNe 3ananus [Inexrponnsii pecype] / Coet.: A.®. Bomxoe, T.I1. Jlymmnesa —
1.23 MB - Jloneux: TouHTY, 2015. - 122 ¢. - 1 haitn. — Cucrem. TpeGosamusi: Acrobat
Reader.
Pexum nocryna: http://ea.donntu.org/handle/123456789/29064

15. Cnpagounsie MaTepHans mo ¢msuke / Coer.: A.®. Bomkos, T.II. Jlymnuesa — Jomenx:
HouHTYV, 2010. - 28 c.

Pexun goctyna: hitp://ea.donntu.org/handle/123456789/2807

Mepuogrueckue H3naHHN:

Inexmponnsie o6pazoeamensivie pecypcn: oa

I, Keant: Hayw.-nonmynsp. gus.-Mar. sypH. 118 MKOILH. H crya. (2007 - 2017).
hitp:/www kvant.info/

2. Hayxa u Texauxa: Hay4.-nonmyasph. xyps. (2007 —2017).
http://naukatehnika.com/

3. Hayxa u Xu3us: nayu.-nonynapn. xypu. (2007 — 201 7). hups://www.nkj.rwarchive/

4. 3HaHHMe — CHJIA: HAYH.-ONYIISPH. KypH. (2007 — 201 7).
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http://www znanie-sila.sw/

3 IEKImpoNHME ¢ fpazosamensNbie pecyposl oa

1. KBaHT: Ray9.-NOMyIsp. (E3.-MAT. KyPH. A1 WKOALH. H CTyA. (2007 — 2017). hup://'www kvant.info/ - [lara obpa-

menna 22062017

Hayka # Texsika: H2Y4.-NOMyIApH. &ypH. (2007 — 2017).hup:/naukatchnika.com/ - [lata ofipamenns 12.06.2017

Hayxa # Jw3ne: naya.-nomyasph. xypH. (2007 - 2017). hitps://'www.okj.ru/archive/ - lata ofpamenus

22.06.2017

4. 3HaHHe — CHIA; HEYY.-TIOMYASPH. AypH. (2007 — 2017). htp://'www.znanie-sila.su’ - [lata oSpamenus 22.06.2017

5. Becrumk Bu.r:rorpnncmm rocyaapcTeeHHoro YHEBepcHTeTa, Cepna 1@ Martemarixa, Oumnka (1996-2017)
hripy//mp.jvolsu.com/index.phpTy’ - [lata obpamenns 22.06.2017

6. Becrunx Mockosckoro yempepeuteta. Cepus 3: @uanka. Actponomus(2005-2013). http:/pays.msu.r - Jlata 06-
pamenns 22.06.2017

7. Npurnaaxas dusuxa (2005-2015) hap:/ ; ir.ruw/index him - ,I[a-racﬁpameum 22.06.2017

di3AKa BOTHOBLIX OPOLECCOR H p&mmnxmmcmie cucTems! (1999-2017) http:/neganov-samara. narod.nu - Jara od-

pamenus 22.06.32017

w o

7. MATEPHAJIBHO-TEXHHYECKOE OBECINEYEHHE JHCIHHIIJIHHBI

1. JlexnHOHHBIC 3AHATHA:
- ofiecneyensl JEKYUOHHBIMU OEMOHCMPAYUAMY, NIAKAMAMY,
- ayoumopuu ocHauenbl NPe3eHMAYUONHOU MEXHUKON (NPOEKMOP, IKPUH),
- KOMMIEKm 3AEKMPONHBIX Npe3enmayuil/ciandos,
2. TpaxkrAageckHe IAHATHE:
~  Ha2is0Msle nocobus,
- KOMABIOMEPHBLT KIACC,
- NpeseHMAYUOHHAR MEXHUKA (NPOEKMOP, IKPaN, HOYmOyK),
3. JlaGopatopubie paboTei:
- 1a60pamopus MEXanUKL 4 MONEKYARPHOI (PUIUKU OCHALERA OCHO8H!-
MU UZMEPUMENbHBIMU NPUBOPAMY (WiMAN2ENYUPKYAN, MUKPOMEMPbI, Cé-

KYHOOMEPH U M.N.), G maxxce cmanoapmubimu 1abopamophelymu yema-
Hosxamu (wawiuna Ameyoa, maamuux Obepbexa),

- nafiopamopus 2NEKMPUNECTNEA U MAZHEMUIMA OCHAUEHA OCHOBHBIMU
31EKMPOUIMEPUMENbHBIMU NPUGopaMu (avunepmempsl, 80TbMMEMPbI, OC-
YuLIoepaghil, 2EHEPaMopsl NEPEMEHHO20 MOKA u Op.),

- aafopamopus onmuKku u usuky meépoozo mena OCHAUEHE OCHOBHBIMU
ONMUYECKIMU YCMAHOSKAMU (ONMUNECKAR CKAMBA, CREKMPOMEMPbI, 20~
HUOMempbl, 1asepst u 0p.),

~  wabloHs OMYEmMos UMEIOMCR Ko 6cem abopamoprsim paboma,

Cocrasurens pabodeii IporpaMmel: Y 2 sl Manamesko T.H.
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