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1. lean v 3a7a4u JUCHUILIHHbBI

Heap aucuumiaunbl. Jucnummmaa «Du3nka» OTHOCHTCS K 0a30BOI 4acTH
omoka 1 w wumeeT cBoed 1eNbl0  (POPMHUPOBAHME CHCTEMHBIX 3HAHUU
dbyHIaMEHTaNbHBIX (PU3NYECKUX TEOPHid, COBPEMEHHON (HU3MUECKON KapTHUHBI
MUpa, TPEACTaBICHUN 00 OCHOBHBIX (PH3MYECKHX CHUCTEMaxX M TMpoIeccax; o
HOBEMINIMX OTKPBITUSX B 001acTu (PU3NKK; O (U3UYECKOM MOJACIMPOBAHUY;
pa3BUTHE MNPOPECCUOHAIBHBIX U COIMAIBHO 3HAYMMBIX KayeCTB JUYHOCTU M
MHTEJUIEKTYaJIbHO-TIO3HABATEIbHBIE YMEHHS W HABBIKU B COOTBETCTBUM C
00pa30BaTeNbHOM MPOrpaMMoN U MUCCHEH YHUBEPCUTETA.
3anaun u3/10KeHUs1 AMCUUIIMHBI
® OCBOCHHME CTYJICHTAaMH OCHOBHBIX (PU3MYECKUX SIBJICHUH U 3aKOHOB
KJIACCUYECKON U COBPEMEHHOU (hU3UKH, METOI0B (PU3UUECKOTO UCCIICIOBAHMUS;

e (opMupoBaHUE Y CTYJACHTOB HAyYHOTO MBIIUICHUS], IPABUIBHOTO TOHUMAHUS
TpaHUI] TPUMEHUMOCTH PA3TUYHBIX (PU3NYECKUX MOHSATUMN, 3aKOHOB, TEOPHUM U
YMEHHS OIICHHUBAaTh CTENEHb JTOCTOBEPHOCTU pE3YyJIbTATOB, MOJYYEHHBIX C
OMOIIBIO AKCIEPUMEHTAIBHBIX  WJIU MaTeMaTUYeCKNX  METOIOB
UCCIIEIOBAHUS,

® CO3JaHUE Yy CTYJEHTOB OCHOB JOCTaTOYHO IIMPOKOW TEOPETUUYECKOMN
MOATOTOBKM B oOnactu (U3UKH, TMO3BOJISIIONIEH OyaynuM OakaiaBpam
OpPUEHTUPOBATHCSI B IIOTOKE HAYYHOM W TEXHUYECKOW HUHPopMaIuu u
o0ecreynBaronieil UM BO3MOXKHOCTh HCIIOIb30BaHUE (PU3NYECKUX MPHUHIIUIIOB
B T€X 00JIACTSAX TEXHUKH, B KOTOPHIX OHU CHIEIUATU3UPYIOTCS;

® [IPUBUTh HABBIKK W METOJIbI PEIICHUS KOHKPETHBIX 3aJau U3 Pa3IuYHBIX
oOnmactedt  (u3uKM, OpraHu3alud  MPOBEACHUS  DKCIEPUMEHTAIBHBIX
HCCJIEIOBAHUM,

® JaTh ONPEACICHHBI KOMIUIEKC 3HAHHMM, HEOOXOJMMBIM I YCIEITHOTO
M3YYEHUs MOCIETYIOMIMNX AUCLUILINH,;

®  BOOPYXHUTh 3HAHUSIMU IO OXPAHE OKPYKAIOLIEH CPEIbI;

® OTpPa3uTh POJb PYCCKUX YYEHBIX B PA3BUTHUH OTEUECTBEHHONW W MHPOBOU
HayKH;

® [PUBUTh KOMMYHUKATUBHBIE U HWHTEJUIEKTYyaJlbHO IMO3HABATEIbHBIE HABBIKU
MOBEACHHS B COOTBETCTBUU C KOMIIETEHTHOCTHOM MOJIEJIbIO BBIITYCKHHKA,

® T[IPUBUTHh  HAaBBIKM  CAMOCTOSITEIBHOW  pabOThl C  HUCIOJIb30BaHHEM
uHbOpMAITMOHHBIX TexHoJorui (Internet, tokanabHBIC CETH | T.11.).

2. MecTto nucuumiuabl B ctpykrype OOIL:
JucnumnHaa «Dusuka» peaanusyercs B pamkax 6a3osoii yactu bioka 1 (B.1).

JIns MOJHOTO YCBOCHMSI JaHHOW MHMCIUIUIMHBI CTYAEHTHI JOJKHBI 3HATh
paznen ®I'OC b.1.b.8 — marematuka 1 BiaJIeTh MIKOJIBHBIM KypCcOM (DU3HKH.

3HaHus 1O JUCHUIUIMHE «Du3nuKa» HEOOXOIUMBI CTYACHTaM JaHHOTO
HaIpaBJICHUS! JJIs1 YCBOCHMS 3HAHUW 1O cieayromuMm aucuumnHaMm: b.1.5.11 —
besonacHocts xkusnenesTensHoctd, b.1.B.33 — ®usuka 3emnu u armocdepsl,



b.1.B.34 — Actponomus, b.1.B.36 — O0m1as 3neKTpOTeXHUKA U PaHO3IEKTPOHUKA,
b.1.B.37 — TeopeTnueckas MeXaHHUKa

3. TpeOoBaHusl K pe3y/ibTaTaM 0CBOEHUS JUCHHUIIMHBI:

[Ipouiecc n3ydeHus JUCHUILTMHBI HAMIPaBlieH Ha POPMHUPOBAHHE CIETYIOIINX

KOMIETECHIINH:
Conepxanue B pe3ynbraTe u3ydeHus: AUCHUTLINHBI 00yJaronuecs
Homep/uu KOMITETEHITHH UJTH €€ JTOJKHBI
HACKC qacTHu
KOMITIETEH (vkazviearomesi 6
. 3HATh YMETh BIIQJICTh
it coomeemcmauu ¢
DI oC)
CITOCOOHOCTBIO K METO/IBI co31aBaTh METOaMH1
OK-1 a6CTpaKTHOMy o3HaBaTEeIbHOMN MOJICIN [IO3HaBaTEeIbLHOMN
MBINTJICHUTO, aHaJun3sy, JCATCIIBHOCTHU IIPpOLECCOB JIEATETbHOCTH
CUHTE3Y
4. Conep:xanue TUCUUILIAHBI
4.1 Copaep:xxaHue pa3iejaoB U TeM JUCHUILTHHBI
No HaumenoBanue
ul pa3jiena Coaepixanue pa3iesia TUCHUNIIHHBI
AUCHUTUINHBI
[Ipenmer dpusuku. Meto ¢pusnyeckoro uccneaoanus. Ponb ¢pusnku B
Pa3BUTHM TEXHUKA W BIIMSHUEC TEXHUKH Ha pa3BUTHE (DHU3UKH.
Kommerotepsl B coBpeMeHHOM (usuke. Ponab ¢u3uku B cTaHOBIEHUU
WHXCHEepa.
Mexanuka. Knaccuyeckas wmexanuka. Kunemaruka. JluHammuka.
Cratuka. Mexanuueckoe nBwxkeHue. [IpencraBieHne o CcBOMCTBax
MPOCTPAaHCTBA W BPEMEHH, JIEKal[Ue B OCHOBE KJIACCUYECKOU
MeXaHWKU. HekoTopeie ompeaeneHus: MaTepuaTbHAs TOYKA,
abCOIOTHO TBEpAOE TENo, CHCTEMa OTCYeTa, WHEpIHAalbHAs CUCTeMa
orcueta (MCQO), TpackTOopusl JBWXXCHHS MAaTCPHAILHOW TOYKH.
CrniocoOslI 3a/1aHus TTOJIOKEHUST MAaTepUaIbHOW TOYKH B IPOCTPAHCTBE.
Krnaccuaeckas DneMeHThl KMHEeMAaTHKH MaTepuaibHOW Touku. [lepemerienue, myTh,
1 MeXaHHUKa COOTHOIIIEHHE MEXAy nepemenieHneM u myreM. CKOpOCTh: CpemHsis,

MTHOBEHHas1. Y CKOpEHHE. CpenHee, MIHOBEHHOE YCKOPEHHS.
HopmanbHOe ¥ TaHreHUMalIbHOE YCKOpeHHs. Paauyc KpUBHU3HBI
TPaeKTOpUH. AHAJIN3 HEKOTOPBIX YACTHBIX CIy4YaeB JBHKCHHUS.
Kunematuka BpamaTenbHOro JBWXKEHUA. JIBMDKEHHME TOUYKH IO
OKPY’KHOCTH. YTJIOBBIE IE€pEMENICHUE, IyTh, CKOPOCTh, YCKOPEHHE.
Hanpagsnenue BexktopoB. CBsi3b YIVIOBBIX U JIMHEWHBIX XapaKTEPUCTUK
IIPY BpalaTeIbHOM JIBM)KCHHH. AHAJIN3 HEKOTOPBIX YAaCTHBIX CIIy4aeB
BpalaTEIbHOTO IBHXKCHHUS.

JlnHamuka maTepuasbHOW TOYKH. 3aKOHBI JUHAMUKU MAaTepHAIbHOMN
Touku. 13akoH HproToHa, 3akoH mHepiuu. 2 3akoH HbplOTOHA, Macca,
(¢u3nyeckuii CMBICT Macchl, 2 3akoH HproToHa B mudhepeHIHaIbHOM
¢dopme. 3 3akoH HproToHa. HMHepumanpHble M HEMHEPIHAIILHBIC
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CUCTEMBI OTCcUeTa. BHENIHNE N BHYTpEHHHUE CUIIBI.

3akOH M3MEHEHMs M CcOXpaHeHus wumnyinbca. LleHTp Macc
MEXaHUYECKOM CUCTEMBI U 3aKOH €ro ABMKEHUSA. MOMEHT MMITyjbCa.
3aKOH U3MEHEHUS U COXPAHEHUS MOMEHTA UMITYJIbCA.

PaGora cunpl u BhIpakeHHE €€ uepe3 KPUBOJIMHEHHBIH HMHTErpal.
Momnocts.  Kunernueckas sHeprus.  lloreHuumanbHas sHeprus.
KoHcepBatuBHBIE M~ HEKOHCEPBAaTHUBHBIE  CHJIbl,  IPUMEpHI,
KOHCEpBAaTUBHbIE M HEKOHCEPBAaTUBHBIE CUCTEMBI, IpuMepbl. CBs3b
MOTEHUMAIBHON SHEPTUM C CHUJION. 3aKOH M3MEHEHHS U COXPaHECHUS
KMHETUYECKOM U IOJIHOMN SHEPrUH.

JluHamuka BpamiaTeNbHOrO JBUKEHHS. AOCOIIOTHO TBEPIOE TEIO.
MomeHT cunel.  MomeHT MHEPLUUU TeI OTHOCUTEIBHO OCH.
®uzuyeckul cMmbICI MoMmeHTa wuHepuuu. Teopema IlrteitHepa.
HanpasieHue BEKTOpOB.

MoMeHT uHepUuH Tel MNPaBUIBHOW T'€OMETPHUUECKON (OpMBI:
KOJIBLIEBOI'0 LIMJIMHJIPA, CIUIOMIHOIO JMCKA, KOJBLEBOIO AMCKA, I1apa,
cTepkHst (OTHOCHTENBHO OCH, MPOXOMASIICH uepe3 IEHTP Macc M
OTHOCHTEJIIBHO  OCH, MpOXOMSANICH  dYepe3  KOHEI[  CTCPIXKHS).
Kunernueckass  sHeprus  Bpamiaromerocs rtena. MexaHHdeckas
paboTa npu BpalaTeIbHOM JBIKEHUU.

VYpaBHEHHE NMHAMUKH BPAIATEIBHOIO ABMKCHUSA. MOMEHT UMITYJIbCa.
3aKOH U3MEHEHHS M COXPAHEHUS] MOMEHTA UMITYJIbCA.

Konebauus u
BOJIHBI

KonebGanus u Bonsbl. Ilepuoanueckue nBuxeHwus, koinedanus. Bumbl
koneOanuii.  Ilpumepsl. [apmoHuueckne KojaeOaHUS M UX X-KH.
CKopocTh U yCKOpEHHE MPU TapMOHHUYECKUX KonebaHusx. J(uHaMuka
rapMOHUYECKUX KoJjicOaHuil (Ha mpumepe MpyKUHHOTO, (PU3UIECKOTO,
MaTeMaTH4ecKoro MasTHUKOB). Ilepuon KojeGaHUN MPYKUHHOTO,

(uznyeckoro u MaTeMaTHYeCKOTo MasiTHUKOB. OHeprus
rapMOHUYECKUX KOJIeOaHuil.
Konebanus. Bekrop  aMmiuTynsbl. Cnoxenue  koneOaHuUM,

MPOUCXOJAIIMX BAOJAb OJHOM MpSAMOM W OJUHAKOBOM YaCTOTHI.
CrnoxxeHue ABYX TapMOHMYECKUX KoyieOaHUI, clierka OTIMYaoLIUuXCs
yactotamu. buenus. CroxeHue ABYX B3alMHO INEPIEHAMKYISPHBIX
Koje0aHnii 0OIMHAKOBOM YaCTOTHI.

Konebanus. 3aryxatonue konebanus. AuddepenunanbHoe ypaBHEHNE
3aTyXalolluX  TapMOHMYECKMX  KOJIeOaHMH M ero  pelIeHHe.
Koadpdunument 3aryxanus. JlekpemeHt 3atyxanus. Jlorapupmuueckuii
JIEKpPEMEHT 3aTyxaHusl. BoiHyX/1eHHbIe KoaeOanus. Pe3oHaHc.

Bonnsl. Ilonepeunsle, mpoosibHbIE BOJIHBIL. YpaBHEHUE C(HEpPUUECKOH,
IIJIOCKOM BOJIH. BOIIHOBOE ypaBHEHUE.

MonexkynspHas
¢buzuka u
TepMOAVHAMUKA

MonekynsipHas ¢usuka.  CTaTHCTUYECKUH METOA HUCCIETOBAHHUS.
Cucrembl. Makpo- MHUKpO - mapameTpsl CHUCTEMBL. MoJleKyaspHO-
KMHETUYECKOE TOJKOBaHHWE TeMiiepaTypbl. CpelHsisi KHHETUYecKas
sHeprus MosieKysn. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKOM
TEOpHUM Ta30B JJiA JlaBlieHUs. YpaBHeHue MenneneeBa-Kianeiipona.
3aKoHbI HIeNIbHOTO Ta3a: bouns-Mapuortra, ['eli-JIroccaka, [lapis.

TepMoguHamuka. CocrosiHus. [Ipoueccsr (paBHOBECHBIE,
HEPaBHOBECHBIE, 00OpaTUMble, HEOOPATUMBIE, KPYTOBbIe, HEKPYTOBBIE).
Yucno creneHeil cBobozabl. Pacmpenenenue >HEpruu 1O CTENEHSM
cBOOO/BI. BHYTpeHHsis SHeprusi uaeaqbHOro rasa (OIHOTO MO,
MPOU3BOJILHOM Macchl rasa). 1 Havaino TepMoAMHaMuKkd. Pabora
pacipenus ra3a (Juisi pABHOBECHOTO M HEPABHOBECHOTO TMPOIECCOB).
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Temmoemkocts.  IlonHas, MouspHas  ynenbHas  TEIUIOEMKOCTH.
TennoeMKkoCTh TpU  TOCTOSHHOM OOBEME. TemnoeMkocTs 1IpU
MOCTOSIHHOM ~ JlaBliecHMd.  YpaBHeHue Maiiepa. Koaddumment
Ilyaccona. ®u3nyeckuii CMbICI YHUBEPCAIBHOW Ia30BOM IOCTOSHHOM.
N3onpoueccel. Pabota B u3omnpoueccax.

Anmnabatuyeckuii mpouecc. YpaBHeHue aamabartel. ['paduueckoe
n3o0pakeHue ajanabdatol.

Pacnipenenenne  MosieKyn — MA€albHOrO raza IO CKOPOCTSIM
(pacpenenenrie  MakcBeia). OyHKIMA ~ pacnpencieHusl.
HauBeposiTHeiiiasi, cpeaneapudMeTHueckasi, CpeaHeKBagpaTHIHAS
ckopoctu. Pactipenenenue bonbimana. bapomerpudeckas gpopmyna.
SBnenus nepeHoca B razax. CronkHoBeHus. J[lnnHa cBOOOIHOTO
npobera Mojekyiln. O@deKkTuBHOE ceueHue. TeronpoBOIHOCTD,
T Qy3us, BI3KOCTb.

Kpyroseie mnpoueccel. TepmonnHammdeckue nuarpammel. [Ipsmoii,
oOparsbii mukibl. ukn Kapro. KIIJI nukna Kapso.

Bropoe Hawyasio  TepMOOMHAMMKH. YCJIOBHMS  DPaBHOBECHUA W
HaIPaBJIEHHOCTU IPOLIECCOB B aauabAaTUYECKU 3aMKHYTBIX CHUCTEMaX.
Cratuctuueckuit CMBICT SHTPOIHH. TepmoauHamMuueckas
BEPOATHOCTb.

Peanbuble rasel. VYpaBHenue Ban nep Baanbca. Teopermueckue u
OKCIIEPUMEHTAJIbHBIE M30TEPMBl PEAIBHOTO TIasa. Kputnueckoe
cocrosnue. [lepecrinennsiii nap. Ileperperas :KuaKoCTh.

®a3bl U (a3oBble NpeBpalieHus. YclIoBus paBHoBecus ¢a3. Pa3oBble
nuarpaMMbel.  YpaBHenue Kianelpona - Kiaysmyca. Kpurnueckas
Touka. TpoiiHas Touka. Pa30Bble epexopl BTOPOTo poaa.

DnexTpocTaTHKa U
ITOCTOSIHHBIA TOK

OcHOBHBIE  TOJOXKEHUS AIIEKTPOCTATUKH. 3akon  KyioHna.
OnekrpocraTuueckoe 1mojie. Hamps:KeHHOCTb 3IEKTPOCTaTHYECKOrO
nosist. [TpuHImn cynepno3unyu. DIeKTPUIECKUI JUIIOIb

ITotox Bektopa HampsbkeHHOCTH. Teopema I'aycca. Llupkyisanus
BEKTOpa HanpsuKeHHOCTH. [IpuMeps! Ha npuMeHeHue TeopeMsl ['aycca.
HanpsiKeHHOCTb  DJIEKTPUYECKOr0 TOJs OECKOHEYHOW OJHOPOJHO
3apsHKEHHON IUIOCKOCTH, MEXNy  JIBYMs napajuIeIbHBIMU
OECKOHEUHBIMU PABHOMEPHO 3apSKEHHBIMU IUIOCKOCTSIMH, MPSIMOTO
3apsHKEHHOrO LWIMHAPA WM HUTH, PAaBHOMEPHO 3apsyKEHHOTO Ilapa
win ceprudeckoil MOBEPXHOCTH.

PabGora cun onexkrpocratmueckoro mnoss.  Lupkynsauus BekTopa
HaIpsDKEHHOCTH  dJieKTpudeckoro mnoust. llorennman. Cesa3p Mexnay
HaNPSKEHHOCTHIO M TOTEHIIMAJIOM.

[IpoBOOHMKM B 3JEKTPOCTATUUECKOM IIOJIE.  YCIIOBUE PaBHOBECHS
3aps0B B NIpoBoaHMKe. HampspkeHHOCTH 51, mois  BOIM3HM
MIOBEPXHOCTHU 3apsKEHHOTO IIPOBO/IHUKA. Cas3p MEXIy
HanpsDKEHHOCTBIO 371, MOJsL  BOJM3M  MOBEPXHOCTU  3apSKEHHOTO
IIPOBOJHMKA u MIOBEPXHOCTHOM IJIOTHOCTBIO 3apsja.
OKBUINOTEHLUATIbHBIE TTOBEPXHOCTH. [IpoBOgHMKKM BO BHELIHEM
NEKTPUYECKOM I0JIE. DIEKTPOCTaTHUECKAsl 3aILUTA.

OIEKTPOEMKOCTb.  DJIEKTPOEMKOCTh  YEJIMHEHHOTO  ITPOBOJIHHKA.
DNEeKTPOEMKOCTh 3apsKEHHOTO niapa. Konzaencaropsl.
ONEeKTPOEMKOCTH  IIJIOCKOTO,  c(hepuuecKkoro,  HWIMHAPUYECKOTO
KOHJEHCATOPOB.  DJIEKTPOEMKOCTh IPHU  IOCIEI0BAaTEIbHOM U
MapaJUIeIbBHOM CO€AMHEHUH KOHICHCATOPOB.

OHeprus CHCTEMbl TOYEYHBIX 3apSAJO0B. OHEPrusi 3apsuKEHHOTO
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MPOBOJHUKA. OHEPrus 3apsKEHHOrO0  KOHAEHCATopa. DHeprus
3IEKTPUUECKOTOo moJist. [ITOTHOCTh 3HEPTUM 3JIEKTPUUYECKOTO MOJIS.
[ToCTOSIHHBIN 3JIEKTPUYECKUM TOK, €ro XapaKTEepPUCTUKU M YCJIOBHS
cymectBoBanus. [1OTHOCTE TOKa, cuiia Toka. Pa3HOCTh MOTEHIIMAIOB,
2. J.C., nanpsixenue. 3akoH OMa 111 HEOJTHOPOJAHOTO Y4acTKa LIEeTH.
[IpaBuna Kupxroda. IlepBoe u BTopoe mpaBuia.

Knaccuueckas osnexktponHas teopust (KOT) siekTporpoBOIHOCTH
METAJUIOB U e¢ OmbITHOe oOocHoBaHHe (ombiThl Pukke, CrroapTa-
Tonmena, Mannensmrama-Ilamanekcun) BeiBog 3akoHa Owma B
muddepeHnranbHoi hopMe U3 NMEKTPOHHBIX NpeCcTaBlIeHui. BbiBojg
3akoHOB Oma u JIkoyis-JIeHna B uHTErpanbHoi popme. 3aTpyaHEHHS
KJIACCUYECKOU DJIEKTPOHHOW TEOpUHU 3JIEKTPOIPOBOAHOCTH METAILIOB.
CBepXIpOBOIUMOCTb.

DNeKTpOMarHuTHOE
ToJe.

MaruvuTtHass MHAYKIUA. PU3UYECKUH CMBICT MAarHUTHOW WHIYKLIHUH.
CriocoObl U3y4eHUs] MarHUTHOTO ITOJIS.

3akoHn buo-Capapa-Jlammaca. MaruutHoe moje NPSAMOJIMHEHHOTO
IIPOBOJIHMKA C TOKOM, OTpe3Ka INPOBOAHHKA, OECKOHEYHO IJIUHHOIO
IIPOBOJHHUKA. MarHuTHOE 110JIe KPyroBOro TOKA.

3aKOH MOJHOrO TOKa (LMPKYJSLUS BEKTOpA MArHUTHOW HMHAYKIIUH).
IIpumepel.  BuxpeBoil xapaktep MarHutHoro mnoss. [Ipuvmenenue
TEOPEMBl O LMPKYJSIIMM K pacdeTy MarHUTHBIX II0JE€H COJIEHOW[A,
TOpOM1a, 0ECKOHEYHO JJIMHHOTO POBOJHUKA C TOKOM.

3akoH Ammnepa. MarHuTHOe B3aUMOJEHCTBHE NPOBOJHUKOB C TOKOM
JleficTBHe MarHMUTHOIO IOJII HA PAMKY C TOKOM. MarHuTHbIA MOMEHT
BHUTKA C TOKOM.

Maruuthsbiil notok. Pabora 1o nepemenieHuto nNpoBOJHUKA C TOKOM B
MarHuTHOM IIOJIE.

JIBukeHMe 3apsDKEHHBIX yacTHll B MarHUTHOM mosie. Cuita JlopeHnna.
O¢pdexr Xomma. IlpuHumn AeWCTBUS IMKINYECKUX YCKOpPHUTENEH
3apsokeHHbIX yacTull. [lluporHbriil apdexr.

SIBnenue snekTpomMarHuTHOW WHAYKIMU (ombiTel @Dapajes). 3akoH
Jlenma. 3aKoH 3JI€KTPOMarHUTHON HMHAYKIHMU. CrocoObl M3MEHEHMS
MarHMTHOTO MOTOKa (MpHMepsl). BBIBOA 3aKOHA 3JIEKTPO-MAarHUTHON
MHAYKIMU W3 3aKOHA COXPAHEHWsS] SHEPruu. OJEKTPOHHAs TEOpHs
SIBJICHUS 2JIEKTPOMAarHUTHOW MHIYKIIUH.

SIBneHne CcaMOMHIYKLIHU. NHAyKTUBHOCTD. NHAyKTUBHOCTH
JUIMHHOTO coJIeHOMAa. TOKM TNpU pa3MbIKaHUU W 3aMbIKaHUM LEIH
(axcTpaToKH).

DHeprus MarHUTHOTO NoJ1s. [TOTHOCTE SHEPrUY MarHUTHOTO TOJIS.
MarautHoe mnone B BewiectBe. [wumore3a Ammepa. MarHuTtHas
BOCIIPUUMYHUBOCTb, MarHWTHas MPOHUIIAEMOCTb, CBSI3b MEXKIY HHUMH.
MarHuTHbIE MOMEHTBI aTOMOB. OpOUTalIbHbIE, MATHUTHBIE, CIIMHOBBIE.
I'mpomarauTHOE OTHOIIEHHWE. OKCIEPUMEHTAIBHOE ONpPEAEIICHUE
TMPOMarHUTHOTO OTHOILLIEHUS.

Knaccudukanys  MarHeTMKOB:  JAMAMarHeTHKH, IapaMarHETHKH,
(deppoMarHeTuKu. ATOMHBIM auamaruetusMm. JlapmopoBa wacrorta.
[TapamarneTusm.

®eppomarHeTku. MarautHele JoMeHbl. IIpoliecc HaMarHUYMBaHMS
¢beppomarnetukoB. Iletns rucrepesrca. MarHuTHas NpPOHHUIIAEMOCTD.
KospuurnsHas cuna.

OnexTpoMarHuTHele  KojeOaHus. CoOCTBEHHBIE  He3aTyXarollue
AJIEKTPOMAarHUTHBIE KOJIeOaHusI. YpaBHEeHME COOCTBEHHBIX
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He3zaTyxaromux konebanmit. Ero pemenne mis (, |, E, U. Dueprus
3JIEKTPOMArHUTHOTO KOJIEOaTEIbHOTO KOHTYPA.

OnexTpoMarHuTHele  KoneOaHus.  CoOCTBEHHBIE  3aTyXarollue
Kosiebanus. BbIBoJ ypaBHEHUI COOCTBEHHBIX 3aTyXaIOMIMX KOJICOaHUH,
ero pemieHue MU aHanus. Jlorapupmuueckuili AeKpeMEHT 3aTyXaHHs,
BpeMsl peJlakcalfu, J0OpOTHOCTh KOHTypa. ANIEpUOIUIECKUNA pa3psi.
Brinyx1eHHBIE AJIEKTPOMAarHUTHbIE Kosie0aHusl. VYpaBHeHue
BBIHY)KJICHHBIX ~ JJIEKTPOMAarHUTHbIX KojeOanuii. Ero pemienue.
SIBneHue pe3oHaHca.

OcHoBbl Teopun MakcBeiia Ui JIeKTpoMarHuTHoro nosst. Ilepsas
rpymnna ypaBHeHHMH MakcBemia B HMHTerpanbHo  ¢opme. Ux
¢busnveckoe conepkaHue.

Tox cmenieHus. Bropas rpynma ypaBHeHuii MakcBemia B
UHTETpaJbHON (opme, HX (U3NUECKOe CcoAep)KaHue. YpaBHEHUE
3JEKTPOMAarHUTHOM BOJHBL OnbIThl ['epra Mo 3KCrIepUMEHTATLHOMY
0OHapYXEHUIO 3JIEKTPOMATrHUTHBIX BOJIH.

BomnHoBas onTuka.

BonnoBas npupoma cBera. KorepeHTHOCTh M MOHOXPOMATHYHOCTh
CBETOBBIX BOJH. VHTepdepeHIuss CBETOBBIX BOIIH. Pacuer
UHTEP(PEPEHIIMOHHON KapTUHBI OT JBYX KOTE€PEHTHBIX HCTOYHHUKOB.
VYcnoBusg MakcuMyMa U MMHMMYMa IpU UHTEp(EepeHINH.

Habmonenne unreppepeHnn M CrnocoObl MONYYEHUS KOT€PEHTHBIX
BojH: ombIT FOHra, 3epkamna ®penens, 3epkano Jlnmoitna, Ounpuszma
Openens, oununza buite. MHTepdepeHIus cBeTa B TOHKHX IUICHKAX.
[Tonocel paBHoro Hakiona. Ilonmocel paBHO# TommmHbL.  Kosbua
Herotona. [Ipaktuyeckoe mpuMeHeHne nHTep(epeHInm CBeTa.
Hudpakmus  cera. Ilpunanun [roiirenca-@penens. Meron 30H
Openens. Judpakuus Openens. dudpakuus dpenens Ha Kpyriom
OTBEPCTHH, HA KPYIJIOM JHCKE.

Hudpakius @DpaynHrodepa Ha OIHOW MIenu, Ha JAUGPAKIMOHHON
pemerke. Judpakuus Ha npocTpaHCTBEHHOM pemietke. Popmyna
Bynbda-bparra. [Tonstue o ronorpadguu. 1eKTPOHHBIH MUKPOCKOII.
B3anmoperictBue cBera ¢ BemectBoM. Paccesnue csera. Ilornomenue
ceeta. Jlucmepcus cBera M rpymnmnoBas CKOPOCTb BOJIH. OJIEKTPOHHAS
TEOPHsI TUCIIEPCHH.

[Honspuzanus ceera. EcTecTBeHHBIM M MOJSAPU30BAHHBIA CBET. 3aKOH
Mamntoca. [longpuzanus csera npu oTpakeHUH. 3aKoH bprocrepa.
[Tonspuszanus ceera npu JABOWHOM JIy4delpeaoMIIEHMH. Jluxpownsm.
OpHOOCHBIE M JIBYOCHBIE  KPHUCTaJUIBI. OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIH JTy4H. VICKycCTBEHHOE JBOMHOE JTydenpeioMIIeHHE B
KpUCTAJUIaX M JKUAKOCTH.  BpallleHHe IUIOCKOCTH IOJIApU3aliH,
ONTHYECKU aKTHBHBIE BEIIECTBA.

KBanroBag onrtuka.
Crpoenue atoma

XapakTepucTuka Tesl IO CIHOCOOHOCTM K MOTJIOUIeHHI0. TerioBoe
u3nydeHue.  AOCONIOTHO 4YepHOe Teslo.  3aKOHbl  TEMJIOBOTO
m3nyueHusi: 3akoH Kupxroda, 3akon Credana-bonbimana, 3axoH
cMmeneHus Buna.

[Ipupoma TemnoBoro w3nmydeHus. Kiaccuyeckne mpeacTaBiIeHUS.
VuerpaduoneroBas katactpoda. I'umoresa [lmanka, OifHmTelHa.
[Tonstue o potone. ®opmyna [lanka A1 TEMIIOBOTO U3TyUCHUS.
SIBneHMs, TOATBEPXKAAIOIIME KBAHTOBYIO IPUPOAY H3JIyYEHUS.
Buewnuii u BHyTpeHHuil ¢ororddextsl.  3akoHbl PoToddPdeKTa.
VYpaBHenue OiHmreitHa a8 Qotoddpdekra.  Omnbitel Modde u
Jlo6ponpasoBa. Dddext Komnrona. naBieHue CBETa.
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Crtpoenue atoma. OnbiThl Pezepdopaa. Moaens atoma mo Pesepdopmy.
Teopuss bopa mist BogopomonogoOHOTO aToMa W €€ 3aTpyIHCHHS.
IToctynater bopa. Pacuer pammyca mepBoii OOpPOBCKOW OpOUTHI U
OIIpE/ICJICHUE SHEPruu IEKTpoHa Ha Hel. CHIeKkTp aroma BOAOpPOJA.
CepuasibHble POPMYIIBL.

KBanToBas
MEXaHUKa

KBanroBas mexanuka. Wneu ae bpoia. KopmyckynsipHO-BOJIHOBOMR
nyanu3M MukpodacTuil. @opmyisl 1e bpoinsa. OneiTHOe 000CHOBaHUE
KOPIYCKYJISIPHO-BOJIHOBOI'O Jyalu3Ma. CootHomieHue
HeomnpezeneHHocTeld.  BonmHoBas (GyHKIMS U €€ CTaTUCTUYECKH
CMbICI. BepoATHOCTHBIM CMbICT BOJIH J€ bpoinsg. YpaBHeHue
[penunrepa. OO6mee ypaBHenue Illpenunrepa. CranmoHapHoe
ypaBHeHnue llpenunrepa.

MukpoyacTtuiia B 66CKOHEYHO TITyOOKOHW OJTHOMEPHOM MOTEHIIUAIBLHOM
ame.  OtpaxkeHWe M INPOXOXKIEHUE  MMKPOYACTULIBI  4epe3
MOTeHLIUAIbHBINA Oapbep. TyHHENbHBIN A dEKT.

IIpumenenne ypaBHenus IllpenuHrepa K pemeHur0 3agadud o
BOAOpO0NOA00HOM atome. Pacnipenenenue 3apsia 3JeKTpoHaA B aTOME
BOJOpO/JA.

CTpyKTypa 3J€KTPOHHBIX YPOBHEU B CIIOKHBIX aTomMax. THIIbI CBA3EH
91eKTpOoHOB B aroMe. IIpunnun Ilaymm. Ilepuonnueckas cucrema
s1eMeHTOoB MeHperneena.

®duzuKa TBEpJ0To
tena. Anpo.

PannoakTHUBHOCTB.

DHepreTuyeckue 30HbI B KpUcTaulax. PacnpeneneHue 3J€KTPOHOB IO
9HEpreTu4eckuM 30HaM. Metamsl. Juanexrpuku. IlomynpoBogHuky.
CBepXxXnpoBOIUMOCTb.

[TonynpoBonHuku. CoOCTBEHHas IMPOBOAUMOCTb.  DJIEKTPOHHbIE,
JBIPOYHBIE TIOTYNPOBOAHUKHU. [10dyIIpPOBOAHUKOBBIE IUOABI U TPUOABI.
Ontryeckue KBaHTOBBIE TeHEPATOPHI (J1a3epbl, Ma3ephl).

CrpoeHue aToMHOro sjapa. 3apsii, pa3Mep, Macca aTOMHOIO sjpa.
Cocras siapa. Jlepekt Macchl M SHEPIUs CBA3U AApa.

SAnpo. B3aumonencTBe HYKJIOHOB M MOHATHE O CBOMCTBAX M MPUPOJIE
SJIEPHBIX CHIL.

PaguoaktuBHOCTE. «, B,y - HU3Iy4yeHUS AaTOMHBIX sjAep. 3aKOHBI
PaAMOaKTUBHOIO IPEBPAILCHMSL.

OneMeHTapHble yacTHlbl. VX kiaccudukanus 1 B3auMONpeBpalieHue.

4.2 Pa3znenbl JUCHUINIMHBI 1 MEKIUCUUIIIMHAPHbIE CBSI3H C

ob0ecnneunBaeMbIMU (MOCJIEAYHOUIAMH) TUCHATITHHAMH

NQ HaI/IMCHOBaHI/Ie O6CCHCLII/IB3.CMBIX NQ NQ pa3;[en013 U TEM I[aHHOfI
n/n | (mocneayromux) AMCIUTUTAH IUCHHUILIMHBI, HEOOXOIUMBIX JIJIsT
I/I3quHH$I O6CCHCLII/IB3.CMLIX
(mocnenyromux) AUCIUTUTAH
(BrIUCBHIBarOTCS pa3pabOTIYNKOM
1 21314 |5|6|7]8] 9
1. | 5.1.b.11 —-Be3onacHocTh i e e B
KU3HEAEATEILHOCTH
2. | b.1.B.33 — ®uszuka 3emum v atMocepsr | t |t |t |+ |+
3. | b.1.B.34 — Actponomus o2 e s B
4 | B.1.B.36 — OOmas »JIEKTPOTCXHHKA U + | +
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PaarO3JICKTPOHUKA

b.1.B.37 — TeopeTnueckass MEXaHUKa

4.3. Pa3nennl (MOAYJIM) M TeMbI JUCHUILIMH H BHbI 3aHATHI

Ne HanmenoBanue Jlexu. IIpaxr. JIa6. Wurep | CPC Bcero
[/ | PasAena IMCUHILIIHbL 3aH. 3aH. aKTUB
H 3aH
1|
1. Knaccnueckas 15 4 8 25 52
MEXaHHKa
2. | KonebGanus u BOJHBI 11 4 12 25 52
3 MornexkynsipHas
dusnKa n 13 4 12 25 94
TEPMOIMHAMUKA
4 DIIEKTPOCTATHKA U 11 4 6 25 46
IIOCTOSIHHBIHM TOK
5 | DueKTpoMarHuTHOE 18 4 12 34 68
noJe.
6 BonnoBas onTuka. 18 4 16 25 63
7 KBanrtoBas ontuka. 12 4 10 25 51
Crpoenue atoma
8 | KBanToBas mexaHuka 12 4 - 20 36
9 ®u3uka TBEPAOro
Tena. Slapo. 11 3 10 22 46
PaanoakTUBHOCTD.
HUroro: 121 35 86 226 468
S5.I1epeyeHb TeM JIEKIMOHHBIX 3aHATHH
Ne No HanmenoBanue siekuun Tpyno- ®opm Mertonsl
pa3 TEMBI €MKOCTb u- TIPEITo IaBaAHHSI
men | A (qacsr) pyem
a 13
KOMII
e-
TEHIIH
"
1 2 3 4 6 7
1. Beenenne. Kunemartuka OK-
MOCTYIATELHOTO JIBMXKEHUS
1 MaTegHanLHoﬁ TOYKU 4 1,0K- JIEKIUSA-TAAIIOT
Kunemartuka BpamaTeabHOro 3,
JIBYDKEHUS OK-
2 3akonsl HeroTona. 4 JNEKIHS-THATIOT

10




3aKOHBI COXPAaHEHUS UMITYJIbCa U
MEXaHUYECKON YHEPTUun

JlnHaMuKa BpamareabHOTro
JIBIKEHUS. 3aKOH COXpPaHEHUS
MOMEHTa UMITYJIbCa

Konebanus. 'apmonnueckue
KoneOanus. 3aTyxaronme
KosieOaHus. BeiHyK1eHHbIe
konebanus. CiioxxeHne
KoseOaHui. BosiHbl

MonexkynspHas pusuka.
MonekyJIsIpHO — KHHETHYECKas
TEOpHUsI Ta30B. 3aKOHbI
UJICAJILHOTO rasa.

Pacnpenenenue monekyn
UJICATLHOT'O ra3a Mo CKOPOCTSIM
(pacripenenienne MakcBeria).

Tepmoaunamuka. CocTosHHSA.
IIpoueccsl. Pactipenenenue
SHEPIr'uU MO CTENEHSAM CBOOO/IBI.
BryTtpeHnHss 3HEeprus
uzaeanpHoro rasa Ilepsoe Hagaino
TEPMOJUHAMUKU

Kpyrosblie nporuecchl.
TepMoauHamMu4eckue
nuarpaMmsl. [Ipsmoi,
obpatusbrit kel [uka KapHo.
KITJI uukna Kapno. Bropoe
Ha4yajo TEPMOJUHAMHUKH.

10

PeanbHpie rasel. YpaBHEHHE
Ban nep Baanbca.

11

®a3bl 1 (pa3oBbIe IPEBpAILICHHS.
VYcnous paBHoBecHs (as.
Da30BbIe AMArPaAMMBI.

12

SBneHus NEpCeHOCA B ra3ax.

13

OcHOBHBIE TIOJIOKEHUS
3JIEKTPOCTATHKU. 3aKOoH KyoHa.
DNEeKTpoCcTaTUIECKOE TOJIE.
IToTOK BEKTOpa HANPSIKEHHOCTH.
Teopema I'aycca. Hupkynsanus
BEKTOpA HAIIPSKEHHOCTH.

14

PaGoTa cun
AIIEKTPOCTATUYECKOTO MOJISI.
9Heprns[ CHUCTCMBI TOUCYHBIX
3apsiI0B.

15

HpOBO)IHI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATHUYICCKOM IT0JIC.

16

[TocTostHHBIN INEKTPUIECKUI
TOK, €ro XapakTepUCTUKH U

7,0I1
K-5
IK-7,

23

JeKIUS-AUAJIOT,
JIEMOHCTpAIIHS
(bU3UIECKUX
SIBJICHUU

JICKIMA-AUaIor

JICKI U~
BU3yalin3alud

JICKIHA-AUaIor

JIEKIUSI-TAAIOT

JICKIHA-AUaJIor

JICKIUA-AUaIor

JIEKIUSI- TAAIOT

JICKIUA-AUaaor

JIEKIUSI- TAAIIOT

JIEKITUSI-THAJIOT,
J€EMOHCTpALIMS
buznyeckux
SIBIICHUI

JICKIHA-aAuaaor

JIEKIUSI- TAAIOT

JICKIHA-aAuaaor
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yCIOBUS CYILIIECTBOBAHHS.
3akonsl Oma, [Jxoyns - Jlenua.
ITpaBuna Kupxroda.

17

Kiaccnueckas JJIEKTPOHHAS
TEOpus (KOT)
3JIEKTPOIIPOBOAHOCTH METAIIJIOB
U ee OmbITHOE 00OCHOBaHHUE.
CBepX1npoBOJIUMOCTb.

18

MarauTtHas WHTYKIIHS.
®duznuecKkuil CMBICI MarHUTHOM
uHAyKIud. CrocoObl W3y4deHUs
MarHuTHOro moiyisi. 3akoH bwo-
Cagapa-Jlamnnaca. 3aKkoH
Awmrnepa. Cuna JlopeHna.

JICKIMA-AUaIor

19

3akoH MIOJTHOTO TOKa
(upkynsims BEKTOpa
MarHUTHOW HHIYKIHH).

JICKIIMSI- TAAJIOT,
JIEMOHCTPALIHS
¢busnueckux
SIBIICHUI

20

SIBneHue 3IIEKTPOMArHUTHOU
WHYKIIUA SIBnenne
CaMOUHIYKIUU. SIBnenue
B3aMMHON UHIAYKIHUH

JICKIHA-AUaJIor

21

MarauTHoe 1oJie B BEIIECTBE.
Knaccudukanus  MarHeTUKOB:
JIMaMarHeTUKH, MapaMarHeTHKH,
dbeppoMarHeTuKH.
deppoMarHeTHKH.

JICKIUSI-AUATIOT,
JIEMOHCTpALIHS
(hU3HUIECKUX
SIBJICHUI

22

ONEeKTpOMarHUTHHIE KOJIEOaHMUsI.
CoOcTBeHHbIE 3aTyXawllue |
HE3aTyXalouue
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.
BrinyXeHHBIE
3JIEKTPOMAarHUTHBIE KOJIEOaHus.
VYpaBHeHHe BBIHYKJICHHBIX
3JIEKTPOMArHUTHBIX KOJIEOaHUH.
Ero pelieHue. SBnenue
pe30HAHCA.

JIEKITUS-THAJIOT,
JEMOHCTpALIHS
¢buznaeckux
SIBIICHUI

23

OcHoBbl Teopun Makcsenna ass
AJIEKTPOMArHUTHOTO MOJIS.

JEeKIMS-IHAJIOT,
JIEMOHCTpALHs
bu3nIecKkux
SIBJICHUI

24

BomHoBasgs  mpuponma  cBera.
WuTepdepeHIiyst CBETOBBIX BOJIH.

JICKIHA-AUaaor

25

Hudpaxkmus ceera. [lpuHnun
I'toiirenca-@penensa. Meron 30H
O®penens. udpaxnus Openens.
Hudpakuuss Dpaynrodepa Ha
OJTHOU IIEITH, Ha
JU(PPAKIIMOHHON peleTKe.

JICKIIUS-THATIOT,
BUJIEO
JIEMOHCTpAITHS
¢buznueckux
SIBJICHUI

26

BzanmopeiicTBue cBeTa C
BemecTBOM. PaccessiHue cBeTa.

JIEKIUS-TUAJIOT,
BHUCO
J€EMOHCTpALIMS
buznyeckux
SIBIICHUI

JIEKIUSI- TAAIOT
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[Tornomenue ceera. Jucnepcus
CBETa U TpyHNoBas CKOPOCThb

27

BOJIH. DJIEKTpOHHAA TEOopus
JIACTIEPCUMU.

[Tonsipuzanus CBeTA.
EcrecTBeHHbIN u

MOJISIPU30BaHHBIA  CBET. 3aKOH
Maimoca. Ilonsipuszauusa cBera
npu OTpaKEHUHU. 3aKkoH
bprocrepa.

[Tonstpu3anus CBeTa npu
JIBOMHOM JIy4EPETOMIICHHH.

28

T'unoresa Ilnangka, DUHINTENHA.
[Tonsitne o ¢orone. Dopmyna
ITnanka IS TEII0BOr0
W3JTYYCHHUS.

JIEKIUSI-THAJIOT,
BHJICO
JIEMOHCTpALIHS
¢busnueckux
SIBIICHUI

29

SBnenus, MOJTBEPXKIAOLIHE
KBAaHTOBYIO MPUPOJTY H3ITyUICHUSI.
Breunnii u BHYTPEHHUI
doroaddexrer. Ombiter Modde
u JloGpoHpaBoBa. Dddexr
Komnrona. JlaBneHue cBera.

JICKIHA-AUaIor

30

Crpoenue aToma.

JIEKIUSI-TAAIIOT

31

KBanroBass mexanuka. Unewu ne
Bporiins. KopnyckynsipHo-
BOJIHOBOM Ty JIA3M
MUKPOYaCTHII.

JICKIHA-AUaJIor

32

CooTHolieHue
HeolpeaeneHHocrel. BosHoBas
GYHKIUST U €€ CTaTUCTHYECKUI
CMBICIL

JIEKIUSI-TAAIIOT

33

YpaBHeHuE [Ipenunrepa.
O61ee ypaBuenue lllpeaunrepa.
CrannonapHoe ypaBHEHUE
IIIpenuHrepa.

JICKIHA-AUaaor

34

Crpykrypa AIEKTPOHHBIX
YPOBHEH B CIOXKHBIX aTOMax.
Tumsl  cBA3EH DJIEKTPOHOB B
aToMe. [Tpuanun  Ilaymn.
Ilepuoanueckas cucreMa
3JIEMEHTOB MeHieneena.

JIEKIUSI-TAAIIOT

35

OHepreTudyeckue 30HBI B
KpUCTaJIIaXx.

JICKIUA-AUaaor

36

[TomynpoBOIHUKH.
CoOcTBenHa, pUMecHas
MIPOBOINMO

JIEKIUSI- TAAIOT

37

CTpOCHI/IC ATOMHOTO sApa.

JICKIHA-aAuaaor

38

OneMeHTapHble 4YacTulpl. X
Kiaccuukanus u
B3aUMOINPEBPAILIECHHUE.

JIEKIUSI- TAAIOT

JICKIHA-aAuaaor
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Hroro:

118

6. HepequL TEM CEMHUHAPCKHUX, NMPAKTHYICCKUX 3aHATHH WU naﬁopaTopHHx

padort
HpaKaneCKne 3aHATHA.
No Dopm
a3 Tpyno- u-
Ne l:m;l HauMeHoBaHue J1a00PaTOPHBIX | EMKOCT | pyeM MeTtoasbl
n/n 3aHATHI b bie npenoiaBaHus
(mox
(uac.) | xomm
yas
eTeHII
1 2 3 4 6 7
1 1 MexaHunKa 12 OK- Pemenue 3amau
2 1 MonekynspHas pusnka 10 1,0K- Pewenue 3anau
3 2 DJIEKTPUYECTBO U MATHETHU3M 0 3, -
4 3 Onruka 0 OK- -
AToMHas Qusuka 7,0l
K-5
5 4 11 IK-7, Pemienue 3amau
K-
23
Htoro 33
JlabopaTopHble 3aHATHS
No Dopm
a3 Tpyno- u-
Ne pemil HaumeHoBaHue 1a00paTOPHBIX | €MKOCT | pyeM Metoasl
n/n 3aHATHI b bie npenoiaBaHus
(Mo
(uac.) | xomm
yas
eTeHII
1 2 3 4 6 7
N3yueHune BpamaTebHOrO
1 1 JBUKEHMSI TBEPJOTO TENa Ha 6 JlaGoparopHas paboTa
masTHuke O6epOeka
5 1 N3yueHne 3aKOHOB COXPAHEHUs 5 OK. | Jaboparopuas padora
UMITYJIbCA ¥ SHEPTHH TIPH yJape
CBo0Oo1HBIE KOJIe0aHUsI MasSTHUKOB 1,OK-
3 2 (Mpy>KUHHBIHA, MaTeMaTHYECKUH, 8 3, JlaGoparopHas paboTa
Gu3HYeCKUil MAITHUKH) OK-
4 3 3akoH boins-Mapuorra 6 711(05 JlaGoparopHas paboTa
C p I1K-7,
OmnpeneneHne OTHOIMICHUS ~ IS K-
5 3 Cv 6 23 JlaboparopHas paboTa
BO3yXxa MeToioM Kiemana —
Je3opma
5 3 OmnpeneneHne MOJSIPHON Macchl, 5 JaGopatopHas padora
TUTOTHOCTH BO3/yXa U
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KOHIICHTPAITUH MOJICKYJ KUCJIOpOIa
MoaenupoBaHue
7 4 QJIEKTPOCTATUYECKUX  TOJIEW B 4 JlaboparopHas paboTa
IIPOBOJIAILEH IIIIACTUHE
Onpenenenue S1C METOJIOM
8 4 pedl A A 4 JlabopaTtopHnast pabota
KOMIICHCAIIH
9 5 Nzyuenue rddexra Xona 4 JlaboparopHas paboTa
10 MarauTHoe 1oJie COJICHOU 1a 4 JlabopaTtopHnast pabota
Onpenencuue €JIBHOTO  3apsijia
11 5 peal YA P 4 JlaGopaTopHnas pabota
AJIEKTPOHA C IOMOIIBIO0 MarHeTPOHa
12 6 W3yuenne caxapumerpa 4 JIaboparopHas padboTa
Onpenencuue nokasareJst
13 6 e . 4 JlaGopaTopHnas pabota
NPEIOMIICHUS JKUAKOCTEH
UPPaKIMOHHAS PEIIETKA, U3YYCHUE
14 | 6,7 Jladparu P yi 4 Jla6opatopHas pa6ora
CIIEKTpa PTYTH
W3yueHune crekTpa TMOTJIOMEHHUS B
15 6,7 y p = 4 JlabopaTtopHnast pabota
XPOMITHKE
TemmeparypHas 3aBHCUMOCTh
16 9 MIPOBOAMMOCTH METaJIOB u 4 JlaboparopHas paboTa
HOJTYIIPOBOTHIKOB
17 9 N3yuenne BHemHero ¢porodddexra 4 JlaGopartopHas paboTa
Crenenp YEepPHOTHI HUTH
18 8,9 P 3 JlaGopaTopHnas pabota
HAKaJIMBAHUS JIAMITBI
Uroro: 85
7. TlepeyeHb TeM CaMOCTOSATEIbHOIH PadOTHI
Ne No HanmenoBanue tem Tpyno- Bunst ®opmupyem
/i 12a3,uena €MKOCT KOHTPOJIS bIe
M;;Hnyn b KOMIIETEHIIH
TEMBI (qacm) "
JUCIIUIT
1 2 3 4 6
1 1 Cuna TspKecTH, cuiia yupyrocTH, 4 OK-1,0K-3,
TpaBUTAIIMOHHAS CHJIA, BEC.
papTiel OK-7,0TIK-5
2 Pabora cuibl TsKecTH npu .
. [TnceMenHbIM
NEPEMEILIEHNN MaTepUaJIbHON OIIDOC I1K-7, I1K-23
1 TOYKH Maccoi M 1o 4 poc,
o TECTUPOBAHUE,
KPUBOJMHEWHON TPaeKTOPHUH. COMII
Pabora cusbl ynpyrocTu u CHIIbI '
TECTUPOBAHUE.
TSATOTCHHUSI.
= Teop.
3 MoOMEHT WHEPIIUH TeJ MPaBIILHON
. ) KOJIJIOKBUYM
1 reOMEeTPUUECKOM (hOPMBI: 14
KOJIBLIEBOTO LIMJIMHJIPA,
CIUIOIITHOTO JINCKA, KOJBIIEBOTO
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JIMCKA, Iapa, CTePIKHS
(OTHOCHUTEIBHO OCH, TPOXOIAIICH
yepes IEHTP MacC U OTHOCUTEIBHO
OCH, TIPOXOISIICH Yepe3 KOHEI]
CTEPIKHSA).

CrnoxxeHue IByX rapMOHHYECKHX
KoJieOaHMi, ciIerka OTINYaroIINXCs
yactoraMu. buenus. CnoxxeHue
JIBYX B3aWMHO TEPIEHINKYIISIPHBIX
KoJIeOaHHMI OJMHAKOBOM YaCTOTEHL.

Bousnbl. [lonepeunbie, mpoa0abHbIE
BOJIHBL. Y paBHEHHE CHEPUIECKOH,
IUIOCKO# BoiH. BostHOBOE
ypaBHEHHUE.

18

Huxn KapHo xos10auinbHOM
MAaNInHEL.

14

Pacuet npocreiimmx
ANEKTPOCTATUUECKUX TOJIEH,
CO3/1aBa€MbIX . TUIOCKOCTBIO, IByMs
TUIOCKOCTSIMU, HUTBIO.

10

HarnpsixeHHOCTB 110J14
EKTPUYECKOTO JTUIIOJIS B TOUKE,
pacroioKEHHON HA
NEPIEHIUKYIIPE,
BOCCTAHOBJIEHHOM K OCH JIAIIOJNS U3
€r0 CEpEeIMHBI.

14

DHeprus 3apsyKEHHOTO
IIPOBOJHMKA. DHEPTHUs
3apsHKEHHOI0 KOHZIEHCATopa U
CUCTEMBI IPOBOJIHUKOB.

12

10

MarnuTtHO€ moJjie IpsIMOTo TOKa U B
LIEHTPE KPYroBOT'O TOKA.

11

Pacuer MarHuTHOTO MO ABYX
HpﬂMOJ’IHHGﬁHHX IMPOBOAHUKOB C
TOKOM.

10

12

[wna-, mapamMarHeHTUKU

10

13

Huddepennmanbaoe
ypaBHEHHE BBIHYKJICHHBIX
Kosie0aHuit U €ero pelieHue.
Amiuintyna v Qasza BBIHYKIESHHBIX
Kosie0aHui.

18

14

Habmionenune untepdepeHunu u
CHOCOOBI MOTYYESHHUS
KOT€pPEeHTHBIX BOJH: onbIT FOHra,
3epkasia Openens, Ounpuzma
DpeHels.

15

Judpakuus Ha TPOCTPAHCTBEHHOM
pemerke. @opmyna Bynbpa-
bporra.
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16 TennoBoe n3iIy4eHue 1 ero
XapaKTepUCTUKH. AOCOIIOTHO
YepHOe TeJ0. 3aKOHBI TEIIOBOTO
7 u3nydeHus: 3akoH Kupxroda, 14
3akoH Credana-bonbiiMana, 3aKkoH
cmenienus Buna. ®opmyia Panes-
Jlxunca. Y karactpoda.
®opmyina [linanka.
17 [ToaroroBka Kk IPaKTUYECKUM [IpoBepka OK-1,0K-3,
) 3aHSATHSIM peneHus i i
1-9 12 saxad OK-7,0IIK-5
I1K-7, TIK-23
18 [ToaroToBka Kk TEOPETUYECKUM IInceMeHHBIH OK-1,0K-3,
1.9 KOJUIOKBUYMaM 2 orpoc, OK-7,011K-5
TECTHUPOBAHUE,
KOMII. [IK-7, I1K-23
TECTHUPOBAHUE.
19 NunuBuyanbHbIe KOHCYIbTAIIUN - OK-1,0K-3,
1-9 CTYJICHTOB B TEYEHHE CEMECTpPa 8 OK-7,011K-5
I1K-7, TIK-23
20 Koncynbranuu B rpymnme nepen - OK-1,0K-3,
1-9 JIAMCHOM. 14 OK-7,0I1K-5
I1K-7, TIK-23
Uroro: 232

8. IlpuMepHasi TeMaTHKA KYPCOBBIX MPOEKTOB (padoT) (Mpu HAJIMYMN)

Yueonvim nnanom nanpasaenus ne npeoyemompeno

9. Ouenka pe3yJbTaTOB OCBOECHHUSI YUeOHOU TUCITUIIJIMHBI

PeiiTunroBass cucrema OIIGHKM 3HAHUK CTyJIeHTOB 1,2 Kypca IO
HarpaBieHuto noarotoBku 21.05.02 — «[Ipukiannas reojgorus» 1Mo AUCIUILINHE

«Dm3uka» Ha 1,2, 3,4 cemecTpbl
MakcuMalibHOE KOJIMYECTBO OAJJIOB 32 KaXK/IYHO TeKYIIYIO aTTeCTalnio(HaKOHUTEeIbHAS

cUcTeMa)
Tabmuma 1
1 cemecTp
Texkynuil KOHTPOJIb 3HAHUI IToowmpeHnus Hroro
1 cpox 2 cpok 3 cpok B teuenue B Tedenue yuebHoro
MPEIOCTABIICHHS | IPEOCTABICHHS | TPEAOCTABICHUS y4eOHOTO cemecTpa
pe3yIbTaToB pe3yIbTaToB pe3yNIbTaToB cemecTpa
TEKYIIETO TEKYIIETO TEKYIIETO (3auer)
KOHTPOJIS KOHTPOJIS KOHTPOJIS
30 30 30 10 100
2 ceMecTp
Tekyuuit KOHTPOJIb 3HAHUM Utorossiii IToompenus Htoro
KOHTPOJIb
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3HaHUI
1 cpok 2 CpoK 3 cpok (ox3amen) B teuenne | B TeueHme
NPEOCTABICHUS | TPEIOCTABICHUS | MPETOCTaBICHUS y4e0HOTO y4aeOHOTO
pe3yJIbTaToB pe3yJbTaToB pe3yNbTaToB ceMecTpa cemecTpa
TEKYIIEro TEKYILETO TEKYIIEro
KOHTPOJIS KOHTPOJIS KOHTPOJIS
15 15 20 40 10 100
3 cemecTp
Tekynuil KOHTPOJIb 3HAHUI IToompenus Htoro
1 cpok 2 cpok 3 cpok B teuenue B Tedenue yuebHoro
NPEIOCTABICHUS | MPSJOCTABICHUS | PEIOCTaBICHUS y4eOHOTo ceMecTpa
pe3yJIbTaToB pe3yNbTaToB pe3yNbTaToB cemecTpa
TEKYIIIEro TEKYIIIETO TEKYIIEro (3auer)
KOHTPOJIS KOHTPOJIS KOHTPOJIS
30 30 30 10 100
4 cemecTp
Tekymuil KOHTPOJIb 3HAHUM [Toowmpenus Hroro
1 cpox 2 cpok 3 cpok B Teuenne B reuenne yuebHOTO
NPEIOCTABICHUS | TMPEIOCTABICHUS | MPEIOCTABICHUS y4eOHOTOo ceMecTpa
pe3yJIbTaToB pe3ynbTaToB pe3yIbTaToB ceMecTpa
TEKYIIEro TEKYILETO TEKYIIEro
KOHTPOJIS KOHTPOJIS KOHTPOJIS
15 30 50 10 100
Tabnuma 2
Nemosryist Buibl KOHTPOJIBHBIX Meponpusithii (1 cemectp) baubl | Ne Hezenm
1 [IuceMeHHOE TeCcTUpPOBaHME 10 BOIPOCAaM, BBIHOCUMBIM Ha 15 5
TEOpEeTHUYECKUil KOJUTOKBHYyM. Tema «MexaHnuka». TecTupoBaHue
Educon
JlaGoparopHsie pabOTHI 20 1-6
NTOTI O (3a pa3nen) 35
2 JlaboparopHsie paboTHI 20 7-11
HUTOTO (3a paszen) 20
3 Teoperuueckuii kommokBuym Ne3. Paznen «MomnekynsipHast ¢puznka 15 17
Y TEPMOJMHAMUKAY.
JlaboparopHsie pabOTHI 20 1-17
HUTOT O (3a paszen) 35
4 IMoompenust
TBOpUECKas JEATeIbHOCTh CTYJIEHTA 5 1-17
aKTHBHAs pabdoOTa Ha JIEKIMOHHBIX 3aHITHAX 5 1-17
HUTOI'O (3a paznen, temy, JAE) 10
BCET'O 100 1-17
Nemomysist Buabl KOHTPOJIbHBIX MeponpusTHii (2 cemecTp) bamwiet | Ne Hemenn
1 JlaGopatopHsbie paboOTHI 20 1-6
HUTOI'O (3a paznen) 20
2 JlaGoparopHbie pabOThI 20 7-12
HUTOI'O (3a paznen, temy, JE) 20
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3 JlaGopatopHsbie paboTHI 20 13-17
MUTOTI'O (3a pazaen, temy, AE) 20

4 oompenust
TBOpYECKas ACSTEIBHOCTb CTYICHTa 5 1-17
aKTHBHAs pa0dOTa Ha JICKIMOHHBIX 3aHITUIX 5 1-17
MUTOTI O (3a paznen, temy, JIE) 10
HUToroBblii KOHTPOJIb 3HAHMIA 30
BCEI'O 100 17

Nemoyst Bujibl KOHTPOJIBHBIX MeponpusiTHii (3 cemectp) bammsr | Ne nHenenn

1 JlaGopatopHsbie paboTHI 20 1-6
HUTOTI O (3a paznen) 20

2 JlabGoparopHsie pabOTHI 20 7-12
HUTOTIO (3a paszaen, temy, JIE) 20

3 JlaGoparopHsbie pabOTHI 20 13-17
MUTOTI O (3a pazzaen, remy, AE) 20

4 Hoompenns
TBOpYECKas ACSATEIHHOCTh CTYICHTA 5 1-17
aKTHBHAs pa0dOTa Ha JICKIMOHHBIX 3aHITUSIX 5 1-17
MUTOTI'O (3a pazzaen, temy, JAE) 10
HTOroBbIii KOHTPOJIb 3HAHMIT 30
BCEI'O 100 17

Nemotyiis Bu/Ibl KOHTPOJILHBIX MeponipusATHii (4 cemecTp) bamer | Ne nenenn

1 Teoperuueckuii KOJIJIOKBUYM. «TemnoBoe W3Ty4YeHUEe»- 30 5
tectupoBanue Educon
HUTOr O (3a pazaen, remy, JAE) 30

2 Teopernueckuit komutokBuyMm. Paznen «KBaHTOBBIE CBOIiCTBa 30 12
u3JIy4deHus» - tectupoBanue Educon
MUTOTI O (3a pazzaen, temy, JAE) 30

3 Teopernueckuii  kouokBuyM. Pasmen «®usuka aroma» - 30 17
tectupoBanue Educon.
MUTOTI O (3a pazzaen, temy, JAE) 30

4 IHoompenust
TBOpUECKas AEATEIbHOCTh CTY/IEHTA 5 1-17
aKTHBHAas padoTa Ha JIEKIMOHHBIX 3aHITHIX 5 1-17
HUTOTIO (3a paszaen, temy, JIE) 10
BCET'O 100 17
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10. Yue6Ho-MeToqUYecKOe U MHPOPMALMOHHOE 00ecTiedeHue U CHUTILTMHBI

10.1 KAPTA OBECITIEYEHHOCTHU JUCHUITJIMHbI YYEBHOM M YYEBHO-METOJUYECKOM JUTEPATYPOI
VuebOHast quCHHILIMHA «@mnKa»
Kadempa/TI(L)K (DI/BI/IKI/I, MCTOOOB KOHTPOJISI 1 JMArHOCTUKHU

Koz, HanpaBieHue moaroToBku/ criequanbHOCTh/ Ipodeccust o HarnpasieHuo moAroToBku 21.05.02 TpuknaaHas reoaorus

dopma 0OyueHHs:

oyHas (5 ner):
3ao4Has (6 1er):

1. ®daxTuHyeckas 06eCTIEYeHHOCTh THCIUILTHHBI Y4e0HOIH U Y4e0OHO-MeTOIUIeCKOi InTepaTypoii

1,2 kypc 1,2,3,4 cemecTpsl
1,2 xype 1,2,3,4 cemectpbl

VYueOHas1, yueOHo- | Ha3paHue yueOHOM 1 yueOHO-METOANYECKOH TUTEpaTypBhl, aBTOP, U3AATENBCTBO Ton Bun [Bun  |Kox-Bo | Konrtun | O6ecneue | Mecto Hammune
MCTOAUYCCKasA HU3JJaHU |HK34 |3aHA- | OK3EMII | I'CHT HHOCTb XpaHECHUA OJI.
auTepatypa IO kg a- |Tuil |mApoB B | 0Oydaro | oOydaromy BapUaHTa
paboueit HUS BUK muxcs, |uxcs B
IporpamMmme HCIOJIb | JIUTEpPATY JJICKTPOH
3yromu | poit, % HO-
X 6ubnuote
YKa3aH YHOH
HYIO cucTeMe
nuTepaT TromM[HI"
ypy Yy
1 2 3 4 5 6 7 8 9 10
OcHoBHas ®pum, Cepreii JayapaoBuy. 2009 |y |JLJI| 37+ | 25 100 BUK | https://e.
Kypc obmieit ¢pusuku [Texcr] = A cousse in general physics : 8 3 1./ C. 3. ®pu, b | Heorp lanbook.
A. B. Tumopesa. - 13-¢ u3., crep. - CII0. : JIanb. - (Knaccuueckas yueOHas aHu4e com/bo
auteparypa o gusuke). - ISBN 978-8114-0662-3. HHBIH ok/416
T. 1 : ®uznueckrie OCHOBBHI MexaHWKU. MomnekymspHas ¢usuka. Konebanus n JIOCTY
BosiHBL - 2009. - 470 c. : puc. - bubnmorp.: c. 460-466. - i
®pum, Cepreii dnyapaoBuy. 2009 | y | JLJI| 37+ 25 100 BUK https://e.
Kypc obeii ¢pusuku [Tekcr] = A cousse in general physics : 8 3 1./ C. 3. ®puu, b |Heorp lanbook.
A. B. Tumopesa. - 12-¢ u3., crep. - CII0. : JIanb. - (Knaccuueckas yueOHas aHu4e com/bo
nuteparypa mo ¢usuke). - ISBN 978-5-8114-0662-3. HHBIN ok/416
T. 2 : Dnexrpudeckue u sneKTpoMarauTHele seienus. - 2009. - 518 c. : JIOCTY
i
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®pum, Cepreii nyapaoBuy. 2009 JLJI| 37+ 25 100 BUK | https://e.
Kypc o6imeit ¢pusuxu [Texer] = A cousse in general physics : 8 3 1./ C. 3. ®@pwu, b |Heorp lanbook.
A. B. Tumopesa. - 10-¢ u3s., crep. - CII0. [u ap.] : Jlans. - (Knaccuueckas aHuJe com/bo
yuebHas nmuTeparypa mno ¢usuke). - ISBN 978-8114-0662-3. HHBIN ok/416
T. 3 : Onruka. AtomHas ¢pusuka. - 2009. - 648 c. - JIOCTY
II

Hetaad, Anapeii AHTOHOBHY. 2008 JLJI| 50 25 100 BUK -
Kypc ¢usuku [Teker] : yueOHOEe mocobue s CTyaeHTOB By30B / A. A b
Hetnad , b. M. SIBopckuid. - 7-e u3n., crep. - M. | Axagemus, 2008. - 720
C.
Tpodumona, Taucusi IBanoBHa. 2008 JILJI| 200 25 100 BUK -

Kypc ¢usuku [Tekcr] : ydebHOe mocoOue sl HHKEHEPHO- b
TeXHUYECKHX crnenuanbHocted By3oB / T. U. Tpodumona. - 17-e wu3n.,
crep. - M. . Axanemus, 2008. - 558 c.

Aononnurenvhas | Mexanumka. MogekyasipHas ¢usuka [Tekcr] naboparopusriii| 2010 Jb.| 30 25 100 BUK  |http://el
MPAKTUKYM IO Kypcy oOmiel ¢u3uku : yueOHOe 1mocoOue Ui CTYACHTOB ib.tyuiu
By30B, OOyYalOIIMXCS IO HAmpaBICHUSM B 00JacCTH TEXHUKH U Tu
texHosnoruu / C. M. Kynak [u ap.] ; pea. B. ®. HoBukos ; Trom['HI'Y. -

Tromens : TroM['HI'VY, 2010.- 136 c. :

Tpodumona, Tancus BanosHa. 2007 JLJI| 30 25 100 BUK -
CoopHuK 3a1a4 110 Kypey ¢usuku ¢ pemenusmu [Tekcer]| : yueOHoe b

nocobue aist cryaentoB By3oB / T. U. Tpodumosa. - 8-¢ uss., nepepad. -

M. : Beicmag mxoua, 2007. - 592 c.

HosukoB, Butanuii ®exopoBuy. 2013 JLJI| 30 25 100 BUK  |http://el
COopuuk 3amaHuii 1m0 (U3HMKE. DJICKTPOCTATHKA, TOCTOSHHBIN b ib.tyuiu

SNMEKTPUYECKH TOK, MarHetusMm [Tekcr] :© ydeOHOe mocoOue s Tu

CTYy/ICHTOB BY30B, OOyYalOMIMXCS TIO TEXHUYECKUM HaIpaBICHUSIM
NOJAroTOBKH M crienuaibHocTsM / B. @. Hosukos, 3. I'. Hes3zopoga, /1. .
Hepanorckuii ; TroM[HI'Y. - Tromens : TromI'HI'Y, 2013. - 140 c.
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HoBuxoB, Buranuii ®enopoBuy. 2013 | y |[JI,JI| 30 25 100 BUK -

COopauk 3amaHuii Mo (u3MKe. DJIEKTPOCTATHKA, ITOCTOSHHBIN b
JNEKTpUYECKUii TOK, MarHeTm3M [Tekct] : yueOHoe mocoOue s
CTYJACHTOB BY30B, OOy4YalOIMXCS 1O TEXHUYECKHM HAlpaBICHUSIM

OJAroTOBKK M crenuanbHoctsM / B. ®. Hosukos, 3. I'. Hes3oposa, . .
Hepanosckutii ; TroM[ HI'Y. - Tromens : TromI'HI'Y, 2013. - 140 c. -

2.I1nan obecnieyeHHs: H OOHOBJIEHHS Y1eOHOH H y1e0OHO-METOANYECKOI JINTEPATYPHI

VYuebnass nuteparypa | HasBanue yueOHOI U yueOHO-METOANICCKOM JTUTEPATYPBI Bun Bun uznanus Crioco0® 0OHOBIICHHS lNox u3nanus
1o paboyeit mporpaMme 3aHITUH Y4eOHBIX U3aHUI
1 3 4 5 6
OcosHas CagenbeBll.B. Kypc oO1eit ¢usuku. B 4  TOMaX. L6 y 3aspka B BUK 2009
M.: KnoPyc.
Ocnosrast Kanammaukos C.I'. DnekrpudectBo.6-eH3nanue: 624 ctp. Y4eOHoe 2008
nocodue
N.0. 3aBepyronmii kKapempoit K.P.Myparos
« » 20__r.
Jupextop BUK J1.X. KaroxoBa
« » 20
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10.2. Ba3bl JAAHHBbIX, l/IH(l)OpMaIII/IOHHO-Cl'lpaBO‘IHLIe U MNOUCKOBBIC CUCTEMBI

1. WWW.ZNANIUM.COM

2. WWW.BOOK.RU

3. WWW.LANBOOK.COM

4. http://elibrary.ru

5. https://tsogu.bibliotech.ru

11. MaTepI/IaJIbHO-TeXHH‘leCKOQ o0ecrneueHue JUCHUIIJINHBI:

[lepeyenp 00opyI0BaHMs, HEOOXOIUMOTO /ISl YCHEITHOTO OCBOSHHS 00pa30BaTeIbHOM

IPOrPaMMBbI
HaumenoBanue Koxn-Bo 3HadYeHUE
JlabopaTopHble YCTAaHOBKH JJIst 22

N3YUCHUA SIBJICHUU U 3aKOHOB
«Mexanuka», «KonebaHus»,
Jlab6opaTtopubiii komruiekc JIKB-
1

HpaKTI/IquKI/Ie W MHTCPAKTUBHBIC 3aHATUS

JlaGopaTopHbIi KOMILIIEKC
JIKMT «MonekynsapHas ¢puznuka
Y TEPMOJIMHAMHKA»

18

HpaKTI/IquKI/Ie W MHTCPAKTUBHBIC 3aHATUS

JlaGopaTopHBIN KOMITJIEKC
BOM®.001PE3.(910)

«INEKTPUIECTBO. MarHeTu3m»

HpaKTI/I‘leCKI/Ie N MHTCPAKTUBHBIC 3aHATHUSA

JlaGopatopuslif kommieke JIOK-
1M, JIOK-3, YKIJIO-4, JIKO-5
«BonHOBas ¥ KBaHTOBAs
OIITHKA»

HpaKTI/I‘leCKI/Ie N MHTCPAKTUBHBIC 3aHATUA

JlaGopaTopHbI€ yCTaHOBKH
pasnena «dusuka TBEPAOTO
Tena»

HpaKTI/ILICCKI/Ie U MHTCPAKTUBHBIC 3aHATUA
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http://www.znanium.com/
http://www.book.ru/
http://www.lanbook.com/
http://elibrary.ru/
https://tsogu.bibliotech.ru/
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