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IIporpamma aucuuruimas "®uznka”; 04.03.01 "Xumus".

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpamma aucuuruimas "®uznka”; 04.03.01 "Xumus".

[porpammy IrcIMIUIMHBL pa3padoTai(a)(u): CTapIivil HayYHBIH COTPYIHUK, K.H. KimmoBunkuit A.E. (1aboparopus
(puzuko-xummudeckux ucciepoBanuii, Otaen pusndeckont xumun), Alexander.Klimovitskii @kpfu.ru ; crapumii npernogaBaTelib,
K.H. MonaxoBa H.1. (Kagenpa oomeit pusuku, Otnenenue ¢usuku), Natalia.Monakhova@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIIK-4 CriocoOeH TUIaHUPOBaTh pabOThl XMMUUECKOM HANPaBJIEHHOCTH, 00pabaThiBaTh U

MHTEPIPETUPOBATH MOTyUYEHHBIE PE3YJIbTATHI C UCTIOIb30BAHUEM TEOPETUUECKUX 3HAHUN U
MPaKTUYECKUX HABBIKOB PEIICHUsI MaTEMaTUUECKUX U (PU3NYECKUX 3a/1a4

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJYJIb):
JloJKeH 3HATh:

CYTb 1 TEOPETUIECKYIO MHTEPIIPETAINIO OCHOBHBIX (PU3NYECKUX SIBJICHUI MEXaHUKH, MOJIEKYJISIPHOH (PU3MKH,

TEPMOJIMHAMUKH, JIEKTPUUECTBA, ONTUKU M ATOMHOM (DU3UKU, COOTBETCTBYIOIIMX METOJIOB UCCIIEIOBAHMUS TIPUPO/THBIX
SBJICHUI;

JloKeH yMeTh:

MCIIOJIB30BATh MpocTeniye hu3nueckue NpuOOopk IIsi U3MEPEHHI pa3IMuHbIX BEJIMYMH C IPUMEHEHUEM METOJIOB
00pabOTKM U aHaJIM3a pe3yJIbTaTOB IKCIIEPUMEHTa,

IloJoKeH BIIafieTh:

HaBBIKaMK PabOThI C MPOCTEHUIMMH (PU3UUECKUMU MTPUOOPAMHU.

JIOJDKGH AEMOHCTPUPOBATDb CITOCOOHOCTH ¥ TOTOBHOCTD:

-IIOHMMATb OCHOBHBIE IIPUHIUIIBI U 3aKOHBI (bPI3HKPI 1 X MaTEMATUYECKOE BBIPAKEHUE;

- 06J'IaIlaTI> 3HAHUSIMUA 00 OCHOBHBIX (pl/IBPI‘{eCKI/IX ABJICHUAX, O METOAAaX UX Ha6J’[IOIleHI/IH 1 SKCIIEPUMEHTAJIbHOT'O
HCCIeN0BaHUs, paBHO KaK U O METOdax 06pa6OTKI/I 1 aHaJ/In3a pE3yJIbTATOB IKCIIEPUMEHTA.

2. MecTo nucuumJauabl (Moayasa) B ctpykrype OIIOII BO

Haunaas qucrmruiHa (MOAyJb) BKodeHa B paszgen "B1.0.10 ducturumast (Mogysm)" OCHOBHOM MPOoecCHOHANBHOMN
ob6pazosarenbrol nporpammsl 04.03.01 "Xumust (Xumus)" u otHOCUTCS K 00s13aTesbHO# yactu OTTOIT BO.

OcBauBaercs Ha 1, 2 kypcax B 2, 3, 4 cemecTpax.

3. 06bem JAUCIMITIJINHBbI (MOIlleﬂ) B 3QY€THLIX €IMHUIAX ¢ YKa3aHUEM KOJINYE€CTBA YaCOB, BbI/1€JICHHBIX HA

KOHTAKTHYIO Pa0oTy 00y4alIuxcs ¢ npemnogasareieM (10 BHAaM Y4eOHbIX 3aHATHII) H HA CAaMOCTOSITEIbHYIO
padoTy obyuarommxcs

OO011ast TPyIOEMKOCTh AUCIMTUIMHBI COCTaBIsAeT 16 3aueTHbIX(ble) equHUII(bI) Ha 576 yaca(oB).

KonraktHast pabota - 274 yaca(oB), B TOM 4YucCJIe JIeKIMH - 154 yaca(oB), mpakTuueckue 3aHsTus - 24 daca(oB), 1aOOpaTopHbie
paboTsl - 96 yaca(oB), KOHTPOJIb CAMOCTOSITENbHOM paboThl - ) yaca(oB).

CamocrosrenbHast padoTa - 203 yaca(oB).
KonTposns (3auét / x3amen) - 99 vaca(oB).

dopma IPOMEKYTOYHOTO KOHTPOJIS AUCIMILTMHBL: 9K3aMEH BO 2 CEMECTpeE; 3aUeT M 9K3aMeH B 3 ceMecTpe; 3a4eT U 9K3aMeH B 4
cemecTpe.

4. Copep:xanne qQUCHHILIHHBI (MOYJisI), CTPYKTYPUPOBaHHOE N0 TeMaM (pa3/iejiaM) ¢ yKa3aHHeM OTBe/IeHHOT0 Ha
HHX KOJIHYECTBA aKaJeMHYeCKHX YaCOB ¥ BH/IOB yU4eOHBIX 3aHATHI

4.1 CTpyKkTypa 1 TeMaTH4eCKHIl IVIaH KOHTAKTHOW U CAMOCTOATEJbHON PA6OThHI 0 AV CHHUIINHE (MO/IYJIIO)
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IIporpamma aucuuruimas "®uznka”; 04.03.01 "Xumus".

Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Buabl 1 yackl KOHTAKTHOI Pa6oThl, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Paznesst qucnunmnet / Ce- Ulexunn,/Texuun|IIpakru-[Iipaktn-/Ta6opa-/Iadopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. |4deckue | yeckue [TopHbIe | TOpHBbIe| HAA
¢opme BansaTHs,| B 3J. |[padoThL,| B3I pa-
Bcero | dopme | Bcero | popme 0ora
Tema 1. Ilpeamer pusuku. Onpenenenus
1. peavet ¢ peAcICHi, 2 1 0 0 0 0 0 1
TIPUOJIVKCHU .
Tema 2. Mexannka. OCHOBHbIE TIOHATHUS
2. 2 2 0 0 0 0 0 2
BEKTOPHOTO aHAJIM3a.
Tema 3. KunemaTrika MaTeprualbHON TOUKU.
CKOpOCTh U YyCKOpEHHUE. Y CKOpeHue Npu
3. [Sopoctb H YEKRop P P 2 4 0 2 0 0 0 5
KPUBOJIMHEHHOM JBHKEHHH.
Tema 4. lnHamuiKa MaTepHaIbHON TOUKU. 3aKOHBI
4. |HeioTona. Cumiia TspxecTd U Bec. VIHepranbHbe 2 4 0 2 0 0 0 5
CHCTEMBI OTCUETA.
Tema 5. Cuna tpenus. mmynec. 3akoH
5. |coxpanenust ummyJbca. LleHTpodeskHas cuia 2 4 0 0 0 0 0 5
nHepimu. Cuia Kopuonuca.
Tema 6. Padora, momHocts. Kunetnyeckas
6. [>aeprus. [loTeHInanbHAS SHEPTHSL. 2 2 0 2 0 0 0 5
Tema 7. [IBuxxenue TBepaoro tejia. MOMEHT CUJIbI U
7. [MOMeHT uMITyJibca. 3aKOH COXpaHEHHUs] MOMEHTa 2 4 0 0 0 0 0 5
AMITYJTbCA.
Tema 8. Teopema I'orirenca-1llteitnepa.
8. |KuaeTnueckas sHeprus BpalamIierocs Tena. 2 3 0 2 0 0 0 5
Pa6ora.
Tema 9. Ynipyrue cBoiicTBa TBEp/bIX TeJsl. 3aKOH
9. [l'yka. DHeprus ynpyrux aedopmariui. 2 2 0 0 0 0 0 5
Tema 10. Konebanusi. Y paBHeHUe CBOOOJHBIX
KosieGaHuit. DHEPrusi TApMOHUYECKOTO KOJeOaHMsI.
10. |Marematndyeckuii MasTHUK. PU3MIECKUN MAATHUK. [ 2 3 0 0 0 0 0 5
Tema 11. Cioxenue konedanuil, OueHus.
11. [3aryxatomue konebanus. BoiHyKaeHHbIE 2 2 0 0 0 0 0 5
kosieOanusi. PesonaHc.
Tewma 12. Bosnsl. [IpojosbHbIe U TONEpeYHbIE
BOJIHBL. Y paBHeHuUe Oeryiieit BosHbl. [Judpakims u
12. P ym Japan 2 3 0 0 0 0 0 8
uaTepdepeHnus. CTosrare BOJTHBL
Tema 13. MexaHuka KUAKOCTEN U Ta30B.
13. A 2 2 0 0 0 0 0 2
YpasHenue bepHyim.
Tema 14. OcHOBBI MOJIEKYJIsIpHOU (pr3mKh. Macca
U pa3Mepsl MOJIeKyIl. MineanbHblid Ta3. Y paBHEHNE
COCTOSTHHS HeaTbHOro ra3a. Temmneparypa.
aBieHne. Kunetnueckas sHeprus
14. 3 P 2 | 4 0 0 0 0 0 16
MIOCTYIIATETLHOTO IBVMKEHHS MOJIEKYJT Ta3a.
Pacnipenenenre MakcBeia 10 CKOPOCTSIM.
SAEKTPOHHBIH
Crpanuna 4 u3 23. Il YHHBEPCHTET
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IIporpamma aucuuruimas "®uznka”; 04.03.01 "Xumus".
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15.

Tema 15. I'a3 B mone cun Tsxectu. Pacnipenenenue
Bosnbivana. [ToHsATHE O cTeneHsx cBoOoabL. [IiHa
cBoOoHOTO npodera. duddysus,
TETJIONPOBOAHOCTD, BA3KOCTh. Y paBHEHUE
Ban-nep-Baanbca. 3orepmel Ban-aep-Baasnbca.

16.

Tema 16. [ Hauasio TEPMOAMHAMUKHY.
Anmabaruyeckuii iporecc. Pabota npu
n3otepmudeckoM mporecce. Lk Kapro, k.11
Sutponus. CBoHcTBa SHTPONHMHU. DHTPOMHS
HMIeaIbHOIO ras3a.

17.

Tema 17. Il HauasI0 TEPMOAVHAMUKY.
TepMoarHAMUYECKHE TTOTSHIUAIIBL.

18.

Tema 18. Kpucrajummueckoe cocTosiHue.
TermoeMKoCTh KpucTauioB. PU3NYECKHE TUITHI
KpHcTaioB. Pa3zoBble epexobl.

19.

Tema 19. DnexkTpocTaTiKa. DIEKTPUUECKUI 3apsL.
3akoH Kynona. DnekTpocratiyeckoe moiie.
HanpsikeHHOCTD 91eKTPOCTaTUYECKOTO TIOJIA.
DNIEKTPUUECKIIA AUTIONb.

20

20.

Tema 20. DnexTpuueckoe cMeleHue. Teopema
Ocrporpagckoro-I'aycca.

21.

Tema 21. PaGota 1o nepemenieHuio
JIEKTPUYECKOrO 3apsiia B EKTPOCTATHYESCKOM
nose. [ToTeHIra 3IeKTPOCTATHIECKOro MO,
Pa3HOCTb MOTEHIUATIOB.

22.

Tema 22. [IpoBOJHUKY B 3JIEKTPOCTATUYECKOM
ToJe.

23.

Tema 23. [IU3EKTPUKH B TEKTPOCTATUIECKOM
nosie. JAnaieKTpudeckast BOCHPUUMYHMBOCTD U
JWSJIEKTPYEcKast IPOHULIAEMOCTb CPE/IbL.

24.

Tema 24. [InanexTpuyecKkas MIPOHULIAEMOCTh
HETOJISIPHBIX U MOJISIPHBIX JU2JIEKTPUKOB.
CerneroanexkTpuku. ITbe303anexTpudeckuil 3hGexT.

25.

Tema 25. DnekTpoeMKocTh. KoHIEHCATOPHI.
EMKOCTh KOHAEHCATOPOB. DHEprus
9JIEKTPUYECKOTO TOJIS.

26.

Tema 26. [TocTOAHHBIN EKTPUYECKUIT TOK.
Hocuremu Toka. ITnoTHOCTS 1 crita
9JIEKTPUUECKOro ToKa. 3akoH Oma. PadoTa u
MOIIHOCTh TOKa. 3akoH Jxoyns-Jlenna. [Tpasuna
Kupxroda.

27.

Tema 27. DIeKTPOIIPOBOJHOCTD TBEPABIX TEIL.
[Mprpona HocUTeNel TOKa B MeTaJUIax.
Kitaccryeckast TeOpUst 3JIEKTPOIIPOBOAHOCTH
METaJUIOB.

Crpanuua 5 u3 23.



IIporpamma aucuuruimas "®uznka”; 04.03.01 "Xumus".

Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 28. DaeMeHTh 30HHON TEOPHH TBEP/IBIX TE.
JIeKTPUIECKUE CBOHCTBA MOTYTIPOBOAHHUKOB.

28. [KoHTaKT ABYX MOJyNPOBOAHUKOB C Pa3IMNuHbIM 3 4 0 0 0 0 0 1
THUIIOM NPOBOAUMOCTH (p-n - IEPEXON).

Tema 29. KoHTakTHBIE IBJIEHUS B METaJIaxX.

Pa6ora Beixoma. TepMoaieKTpuiecKue siBIeHAsI
29. (Beebeka, ITenpThe, ToMcoHa). 3 3 0 0 0 0 0 1
CBepXIpoBOIUMOCTb.

Tema 30. DaeKTPUUECKUIT TOK B BAKyyMe.

BakyyMmHBIe JUOIBI U TPHOABL. DIEKTPUIECKUI TOK
30. |B anexkTponuTax. DnekTponus. 3akoHsl Papajes. 3 4 0 2 0 0 0 1
DJIEKTPUUECKUI TOK B ra3ax.

Tema 31. Marnerusm. MarautHoe noje B BakyyMe.
31 MarnutHast uHAyKuus1. HanpsokeHHOCTD 3 2 0 0 0 28 0 3
MarHuTHoro noJs. 3akoH buo-Casapa-Jlamnaca.

3. Tema 32. 3akoH Amnepa. CUCTEMBI €AMHHILI. 3 > 0 0 0 0 0 1
MarnuTtHas NoCTOsIHHAS.

Tema 33. Hupkynauusa BEeKTOpa MarHUTHOI

WHAYKUUH B BakyyMme. uddepenumanshas popma
33. |reopeMsl 0 UpKyIAMU BekTopa B. Teopema 3 2 0 0 0 0 0 1
["aycca a5 mosnst Bektopa B B Bakyyme.

Tema 34. MarauTHOe 1oJie ABMXKYIIErocs 3apsija.
34, Cuna Jlopenua. [TpuHIMITH ycTpoiicTBa 3 2 0 0 0 0 0 1
Macc-CIIeKTPOMETpa U JIEKTPOHHOT'O MUKPOCKOTIA.

Tema 35. DnekTpoMarHuTHast MHAYKIMS. 3aKOH
971eKTpoMarHuTHoi unaykuun ®apages. IIpasuno
HIIa. ' eHepaTopbl IEpeMEHHOro TOKA.
35'.Heua €HepaTopbI IEPEMEHHOTO TOKa 3 3 0 0 0 0 0 1
WHayKTUBHOCTD. SIBNIEHIE CAMOMH/TIYKIIUH.
DHeprust MarHUTHOT'O MOJIA.

Tema 36. MarauTHOE MOJIE B BEIIECTBE.
MarHuTHBI MOMEHT aToMa. MarHuTHas
MIPOHULIAEMOCTb U MarHUTHAs BOCIIPUUMYHNBOCTb.
36. |[TapamarHeTu3M. [luaMaraeTusMm. 3 4 0 2 0 0 0 1
deppomarHeTusm. AHTA(DEPPOMATHETUKH,
pepprMarHeTHKY U (PEPPUTHL

Tema 37. DnekTpudeckiie KoicOaHus.
KonebarenbHblil KOHTYp. CBOOOIHBIE
rapMOHMUECKHUE, 3aTyXaloII1e U BBIHYKJCHHbIE 3 4 0 0 0 0 0
KosieOaHus B KOsieOaTeIbHOM KOHTYpE.
DNIEKTPUYECKUI PE30HAHC.

37.

Tema 38. [lepeMeHHBII 3TEKTPUIECKUH TOK.
Pe3onanc TokoB. Pe3oHaHC HapsiKeHUI.

38. |MomHOCTb, BhIEIsieMast B TIETIH IEPEMEHHOTO 3 2 0 0 0 0 0 1
toka. Tpancopmarop.

3AE
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IIporpamma aucuuruimas "®uznka”; 04.03.01 "Xumus".

Buasl u yachl KOHTaAKTHOI PadoTHI, Camo-
HX TPYA0EMKOCTh (B yacax) CTOSI-
N Pas el qucummiaHeb / Ce- |exnun,/Texknun Ipakru-[[Ipakru-JIa6opa-J/ladopa- TeIb-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
39, Tema 39. DnekTpoMarHuTHoe 1osie. OCHOBBI 3 3 0 0 0 0 0 1
Teopun Makcsesna.
40.|Tema 40. DneKTpOMArHUTHBIE BOJIHBIL. 3 3 0 0 0 0 0 1
Tema 41. DxcriepuMeHTAIBHOE NOTyYeHUE
41, [PI€KTPOMArHUTHBIX BOJH. ?Hepmﬂ, nepeHocumast 3 3 0 0 0 0 0 2
JIEKTPOMArHUTHOM BOJTHOM.
Tema 42. [Ipenmer ontuku. BosHOBBIE 1
4, [KBAHTOBbIE TPE/ICTABIIEHUS O IPUPOJIE CBETA. 4 4 0 2 0 48 0 20
®oromerpusa. OCHOBHBIE 3aKOHBI (POTOMETPHH.
Tema 43. Untepdepenuus ceera. aTepdepeHnms
43, |CBET OT JIBYX KOTEPEHTHBIX HCTOYHUKOB. 4 4 0 > 0 0 0 7
ITpocTpaHCTBEHHAs] KOTEPEHTHOCTb.
Tema 44. Nudpakius ceera. [IpuHimn
[oiirenca-®penenst. Meroa 30H ®penensi.
44. |\ Indpakuusa Openens Ha KpyrjioM OTBEPCTUU U 4 3 0 2 0 0 0 6
KpYIJIoM 3Kpane. [lndpakiirionHasi pereTka.
45, Tema 45. Honﬂpl:naum cBera. EcTrecTBEHHBIN 1 4 3 0 0 0 0 0 5
TMOJISIPU30BaHHbIN CBET.
Tema 46. PacripocTpaHeHue cBeTa B aHU30TPOIHbIX
cpeaax. [IBoiiHoe JydernpenomiIeHue.
46. |ntepdepeHus noyisspu30BaHHBIX JTyueil. 3aKoH 4 3 0 0 0 0 0 5
buo. T'unore3a ®penens. Dpdext Dapanes.
Tema 47. [onspusanus cBeTa Mpy OTPaKEHAN U
MIPEJIOMJICHHH CBETA HAa TPAHULIE ABYX
47.|mmanexTpukoB. 3akoH bpiocrepa. 3akonomeproct| 4 3 0 0 0 0 0 5
paccesiHus Pases.
48, Tema 48. ducnepcusi ceeta. OCHOBBI 2JIEKTPOHHON 4 2 0 0 0 0 0 5
TEOPUH JTUCIIEPCHUH.
Tema 49. Ternosoe m3nyueHue. 3akoH Kupxroda.
49. [A6comoTHo yepHoe Teno. OnTuyeckas 4 2 0 2 0 0 0 5
MTPOMETPHSL.
Tema 50. ®oToanexTprdeckuii 3PexT.
50. [3akoHoMepHOCTH BHEIIHEro (hoToahdeKTa. 4 2 0 0 0 0 0 5
51, Tema 51. Dueprus u uMitysc GoToHa. SBIeHNe 4 > 0 0 0 0 0 5
Kommrona. /laBnenue cBera.
Tema 52. KoprycKysipHO-BOJHOBOH Tyaslu3M.
52.|CooTHol11eH1e HeonpeIeIeHHOCTEH. 4 1 0 0 0 0 0 5
Tema 53. 3aKOHOMEPHOCTH B ATOMHBIX CIIEKTpaXx.
Mounenu atoma Tomcona u Pezepopaa.
53, [Toctynarel Bopa. DnemenTapHas Teopusl aTomMa 4 2 0 0 0 0 0 5
BoJOpoaa 1o Bopy. DneMeHTsl KBaHTOBOU
MEXaHUKH.
Tema 54. AtomHoe siipo. CocTaB aTOMHBIX SIIEP.
54.|CnuH ¥ MarHMTHBIA MOMEHT sIpa. 4 3 0 0 0 0 0 5
DAEKTPOHHBH
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Buasl u yachl KOHTaAKTHOI PadoTHI,

Camo-
HX TPYJ0E€MKOCTH (B 4acax) CTOSI-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
Tema 55. DnemenrapHsle yacTulpl. CoBpeMeHHas
55. |cuctemaTuka 3JIeMEHTApPHBIX YaCTHI. 4 2 0 0 0 0 0 5
MToro 154 0 24 0 96 0 203
SAEKTPOHH bI
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4.2 Cogep:kanne qUCIUATLIHHBI (MO TyJIs1)
Tema 1. Ilpeamet puzuku. OnpeaeseHns, NPHOIHKEHUS.

IIpenmet ¢pusuku. 3HaueHue PU3MKU AJis1 ecTecTBO3HaHUs. MeToasl (puzndeckoro ucciegaoBanus. Onpeaesnenus,
nipudmkenust. [lonsTre o pmszndeckoi moaen. PU3NIECKuil SKCiepruMeHT. Pu3ndecKre BeTMIuHbL. MekIyHapoaHast
cucrema CU, crannaptsl. [ToHATHSA PU3UKK KaK OCHOBA COBPEMEHHOM XUMUYECKOW HayKu. [IpuMepbl UCMONIb30BaHUS
(puznMYecKUX METOIOB UCCIEAOBAHUS B XUMUHU.

Tema 2. Mexanuka. O CHOBHbIE IOHSITHS BEKTOPHOT'0 aHAJU3A.

Mexanuka. Beenenue. HpenMeT MexaHUKU. OCHOBHBIE MO/IC/IbHbIC MpeacTaBJICHUA. Mexanndeckoe ABUKEHUE.
HpOCTpaHCTBeHHO—BpeMeHHaH cuctema orcyera. Teno orcuera. OCHOBHBIE TTOHATHS BEKTOPHOI'O aHaJInM3a.. Onepauml C
BEKTOpaMu. CaoiicTBa CKaJIAPHOI'O U BEKTOPHOT'O HpOH3Be£leHPIfI. Cucrembl KoOopAuHar. IICKapTOBa CHUCTEMA KOOpAUHAT.

Tema 3. KunemaTnka marepuajbHoii ToOUKH. CKOPOCTH H yCKOpeHHe. Y CKOpeHne NP KPHUBOJIHHEHHOM
JIBHZK€HHH.

Kunemarnka MaTepraibHON TOUKM. JIMHEHbIe XapaKTepUCTUKH JBIKeHUs. Pajnyc-BekTop MaTepraibHON Toukd. CKOpOCTh U
yckopeHue. . BekTop cpenHeii ckopocT. MrHOBEHHasi CKOPOCTb YaCTHUIIBL. YTJIOBbIE XapaKTEPUCTUKH IBIDKeHUs. KuHemaTrka
BpaLIaTeJIbHOTO ABMKEHUSI. Y CKOPEHHUE MPY KPUBOJIMHENHOM JBMKEHUH. 3aKOH JIBIKEHUS.

Tema 4. [InnamMuka MaTepuaabHOI TOYKkH. 3akoHbl HploToHa. CHula Ts2kecTH 1 Bec. MHepIuaiabHble CHCTEMBbI
oTcuera.

JvHaMyKa MaTepruabHON TOUKH. VIHepIyanpHble CUCTeMBI OTcueTa. 3akoH nHepruu ["amiunes - Helotona. [Ipunmmn
otHocutenpHOCTH ["amnes. Cuna. MueptHOCTE. Macca. Bropoii 3akon Helotona. [TpuHimn cynepno3unyu cul. TpeTHii 3aKoH
Heiotona. I'paBuTarimonssie B3anmoseiicteus. Cria TspkecTH U Bec. HeBecomocTs. PasMepHOCTh 1 e TMHUIIBI U3MEPEHUH.
WHepTHas ¥ rpaBUTAIIMOHHAS] MACCHI.

Tema 5. Cuia Tpenust. UmnyJibc. 3akoH coxpaHenus: ummnyJibca. [lenrpooexnas cuna uaepiun. Cuia
Kopmnosnca.

Cuna tpenus. TpeHue MoKosi, TpeHUe CKOJIbXKEeHUs, TpeHne KadeHust. Cuia BA3Koro TpeHusi. Mozynib cuiibl TpeHus (3aKOH
AwmonToHa - Kynona). Ummysnbc. 3aKoH cOXpaHEeHUsI UMITyJIbca. [[BIKeHre Tena ¢ mepeMeHHoN Maccoit. LienTp

unepiun. Teopema o ABMKeHNH LieHTpa Macc. HenneprmanbHele cucteMsl otcuerta. Llenrpobexnas cuna nHepuuu. Cua
Kopuonuca.

Tema 6. Pa6oTa, MmomuocTh. KuneTnueckas sHeprus. I[loTeHnmanbLHas SHeprus.

Pa6ora, momHocTh. CBOMiCTBa pabOTHI Pa3IMYHBIX CHJI B MexaHuKe. KuHernueckast sHeprus yactuipl. Teopema o
KMHETHUYECKOW sHeprun. PaboTa KOHCEpBAaTUBHOW CHIIBI TP JBHKEHUH 110 3aMKHYTOH TpaekTopuu. [loTeHnmanbHoe mose cuil.
INorenunansHas sneprus. [loreHnnansHble KpruBble. CTOPOHHME CUJIBL. 3aKOH U3MEHEHH s MTOJHOI MEXaHUYEeCKOU SHepruu
YaCTHLIBL.

Tema 7. /IBukeHue TBepaoro teja. MoMeHT CHJIbI 1 MOMEHT HMILYJIbCA. 3aKOH COXPaHeHHs] MOMEHTA HMIIYJIbCa.

JBrokeHMe TBepJOro Tefa. [IBuxkeHue ieHTpa uHepuun. BpamarensHoe nemxeHre. MOMEHT CHJIBI U MOMEHT UMITYJIbCA.
YpaBHeHUe MOMEHTOB. 3aKOH COXpaHeHUsI MOMeHTa umityJibca. Il -it 3akoH HploTOoHA /17151 BpalaTeabHOro JBMXeHus1. MOMeHT
uHepiuu. PU3NUYECKUd CMBICT U CBOMCTBA MOMEHTA UHEPIIMU. MOMEHT UHEPLIMU TeJl MPABHIIbHON reoMeTpudeckon (popmabl.

Tema 8. Teopema I'voiirenca-IllTeiinepa. Kunernuyeckas sHeprus Bpamaromierocs teaa. Padora.

Teopema I'oiireHca-IIreitnepa. CBoGonHbIe ocu. I'maBHBIE ocn nHepuuK. KuHetnueckas sHeprus Bpamiaomerocs tesna.Padora
BHEIITHEH CHJTBI TIPH BPAILEHNH TBEPAOTO Tesla BOKPYT HeNMoABMKHON ocH. KBaHTOBaHME yriioBoro MomeHTa. OmpesiesieHne
MOMEHTa MHEPLMN U MEXbs/IEPHOTO PACCTOSIHUS MOJIEKYJI. BpammaresnsHble ypoBHU 9Hepruu. [ mpockorr.

Tema 9. Ynpyrue cBoiicTBa TBepabIx Tel. 3akoH ['yka. DHeprust ynpyrux jeopmanmii.

Ynpyrue coiicTBa TBepAbIX Tesl. Tursl nedopmanuii . Bugpl yripyrux necdopmanuil: pactsukeHue, KpydeHue, CIBUT .
Ocratounas aedopmarus. 3akoH ['yka. Moayins FOnra. Koacdunuent ynpyroctu . Koapdpurment Iyaccona. Mexanunueckoe
HanpsbkeHre. 3akoH ['yka npu KpydeHuH . DHeprus ynpyrux aegopmarnuii. JJuarpaMma pacTsoKeHusI.

Tema 10. Kosie6anus. YpaBHeHHe CBO0OHBIX K0JIe0aHuil. JHEPrus rapMOHHYECKOT0 K0JIe®aHmsI.
MaremaTuue ckuii MasTHUK. Pu3ndecKnii MasSTHUK.

Konebanus. [uddepeHnmanisHoe ypaBHEHE TapMOHUYECKUX KoieOanui. [IpencraBiieHre KojiedaTeIbHOro mpoiiecca ¢
TTOMOIIIO BEKTOpa aMIUTUTYIbl. CKOPOCTh M YCKOPEHHUE MPU TAPMOHUIESCKOM KOJIeOaHUU. DHEPrHsl FapMOHIUYECKOTO
koseOanus. [IpyXxuHHBIN MasATHUK. MatemMaTiHueckuii MassTHUK. Pu3ndeckuii MasaTHUK. KonebatebHble pOoIecCH B XUMUM.

Tema 11. Ciio:xeHne KoJedannii, onenns1. 3aryxawimme KoJeodanns. BoIHy:k1eHHbIe KoJe6anns. Pe3onanc.

3AE
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da30Bast HOBEPXHOCTb FAPMOHUYECKOT0 ocLmuiATopa. CioxeHue konebanuii, 6uenus. CloxeHne B3auMHO
MepHeHIMKYJISIPHBIX Konebanuil. @urypsl Jluccaxy. JuddepennmanbHoe ypaBHEHE 3aTyXaOIMX KOJIeOaHuUH.
Jlorapudmudeckuii 1ekpeMeHT 3aTyxanus. JJoopoTHoCcTh. BriHy X /1eHHbIe Koiebanust . Pesonanc. PesonancHas yacrora.
AMIUTUTYJHO - Pe30HaHCHas KpUBasl.

Tema 12. Bounbl. [IpoaosbHbIE U ONEPeYHbIE BOJHBL. YpaBHeHHe Oeryuieil BoJHbI. [Indpaknus n
nnTepepenus. CTosiane BOJHBI.

Bosnnsl. Pacripoctpanenue BoiH B yripyroit cpene. [IponosbHbIe 1 MOTIepeyHbIe BOJTHBI. Y paBHEHUE OeryIeil BOIHH .
YpaBHeHue miockoi u chepudeckoi BoiH . BomHoBoe ypaBHenue . [Iudpakims u naTepdepenimsa. CTosqre BOTHBL.
SHeprus, IepeHocuMasi yIpyrov BOJHOU. Bektop miuoTHOCTH moToka sHeprun. DpdexT Homnepa. YibTpa3BykK.

Tema 13. MexaHnka :KuaKocTei 1 ra3oB. YpaBHenune bepuyiim.

MexaHuka xugKocteit 1 ra3oB. OCHOBBI THIPOCTATHKY. [JJMHAMMKA CTALIMOHAPHOTO TeYEeHHs KUAKOCTH. Hepa3pelBHOCTH CTpyH.
TpyOka Toka. YpaBaenue beprymm. [Ipuniun pabotsl BonocTpyitHoro Hacoca. Criibl BHyTPEHHETO TPEHUS B KUAKOCTSIX.
Kunematnueckas BSI3KOCTb KMAKOCTU. JlaMuHapHOE 1 TypOysieHTHoe TedeHus1. Yucio PeiliHonbaca.

Tema 14. OcHOBBI MoJIeKyJAAPHOIT pu3ukn. Macca u pa3mepsl MoJeKyJL. eanbHblii ra3. YpaBHeHHE COCTOSTHAS
naeasbHoro raza. Temneparypa. /laBienne. Kunetnueckasi SHeprusi nocTynaTeJbHOT0 ABHKEHHS MOJIEKYJI ra3a.
Pacnpepnesenne MakcBeJia o CKOpoCTsIM.

[Ipenmet mMoneKkynsipHOU (PU3UKH U TepMOIHAMUKI. OCHOBH MOJIEKYJISIpHOH (pu3nKU. Macca 1 pa3Mepsl MOJIEKYJI.
WneanvHbiii ra3. Y paBHEHNE COCTOSIHUS UIeaIbHOTO Ta3a. Temmeparypa. dapnenue. [laprmansHoe naBinenre. 3akoH JaabToHa.
Kunetnyeckast sHEprus MOCTYNAaTEIBHOTO ABMKEHIS MOJIEKYJI ra3a. Pacripenenenne MakcBesuia mo ckopoctsim. CpenHsst 1
CpeHe-KBaJpaTHYHbIe CKOPOCTH JBIKCHUS.

Tema 15. I'a3 B moJte cua Tskectd. Pacnpenenenne bBoannvana, Ilonsitue o crenedsax ceo6oabl. JIanHa
cBo6oHOTO podera. Ind py3us, TemronpoBoaJHOCTh, BA3KOCTh. YpaBHeHHe BaH-nep-Baananca. U30Tepmbl
Ban-gep-Baaasbca.

I'a3 B moste cun Tsoxectu. Pacripenenenne bonpivana. [TorsATre 0 cTeneHsx cBoOoapl. BHyTpeHHSIs1 SHEpPrust ¥ TEIIOEMKOCTh
uneanbHoro rasa. KeanroBas Teopus teruioeMkocTy. JnrHa cBo6oaHoro npodera. Juddysus, TernonpoBoaHOCTb, BI3KOCT.
PeanbHble rasel. Y paBHeHue Ban-nep-Baanbsca. Mzorepmsl Ban-gep-Baansca. DxcniepuMeHTanbHble H30TepMBL. DPdekT
Ixoyis - Tomncona.

Tema 16. I Hauano TepmMoguHaMuKu. AquadaTnyeckuii npouecc. Padora npu nzorepmuyeckom npouecce. Ilukua
Kapmno, k.n.4. duTponusa. CBoiicTBa SHTPONUHN. DHTPONUS H1eaJbLHOr0 ra3a.

TepMoauHAMIYECKHI CITOCOO ONMCAHUS SBJICHUH. | Havamo TepMoarHAMUKH. AaOaTHYeCcKIiA TIpoliecc. Y paBHeHHe
Ilyaccona. Pabora mpu aguadatimaeckoM rmporiecce. Pabota mpu n30TepMUIecKoM Tporiecce. TermoBsle MammHbL, K.11.1. Lluko
Kapwo, k.1.a. urponus. CBoilcTBa SHTPONUU. DHTPONUS UeanbHOro raza. CTaTucTuieckoe MpeacTaBjieHue SHTPOITUH.

Tema 17. II Hauaso TepmoauHamMuku. TepmoauHaMuuecKue MOTeHIHAIbI.

Bropoe Havyasio repmoarHamMuku. [Ipumepsl npumenenus sutponuu. Teopema HepHera. TepmoanHamMuueckyie NoTeHIMABL.
Buyrpennsis sneprus. Ceodoanas sHeprus. [Torennman ['m66ca. Dutansnus. [ToTeHIUaIb 1 TEPMOTUHAMUYECKOE
paBHoBecue. CooTHomenust MakcBesuia. Ilepexos OT 0JJHUX TePMOAMHAMUYIECKUX TTOTEHIMATIOB K Ipyrum. Popmyiisl ['nboca -
I'enbMrobna.

Tema 18. KpI/ICTaJIJII/I‘leCKoe cocrosinue. TennoemMkocTh KPpUCTAJNJIOB. PduznyecKue THIbI KPpUCTAJJIOB. PazoBbie
nmepexo/abl.

Kpucramueckoe cocrosinue. TemmoBoe konebaHue B Kpuctamiax. TemmoeMKocTh KpucTamioB. OU3nNUecKie THITbI
KpHCTAILIOB. THIIbI KPUCTAJUTMUECKUX pemieToK. Perietku Bpase. I[Tpumepsl. MexaHU3M TEILIONPOBOAHOCTH B KPUCTAJLIAX.
Crpoenue xuakocreil. [ToBepxHocTHOe HaTsokeHue. Kamispasie siBienusi. @a3oBele iepexopl. [Ipumepsl.

Tema 19. DaexkTpocratuka. DiaekTpudecknii 3apaja. 3akoH KyioHa. DiaeKTpocTaTHuecKoe moJe.
HanpsizkeHHOCTDb 3JIEKTPOCTAaTHYECKOTO MOJIsL. DJIeKTPHYe CKHI JUIOJb.,

SHGKTPOCTEITI/IKEI. SIIGKTpI/I‘ICCKI/Iﬁ 3apsn. JII/ICKpCTHOCTI), PEIATUBUCTCKAA MHBAPUAHTHOCTDb, 3dKOH COXPAHCHUA 3apAaa. 3akoH
KyHOHa. SHCKTPOCTaTI/I‘IeCKOG I10J1E. HaHpH)KCHHOCTI) QJIEKTPOCTATUYCCKOIO MMOJIA. HPI/IHHI/IH Cyneprio3numu
IJIEKTPOCTATUICCKUX nosei. CUIOBbIE JTMHUKA QJIEKTPOCTATUYCCKOIO IMOJIA. 9HCKTpH‘I€CKI/II7[ JUIIOJIb. I[I/IHOII])HHﬁ MOMCHT.
HaHpH)I(eHHOCTL I10JIA JUIIOJIA. Iousatue 06 QJICKTPUIECKOM I10JIE MyHLTHHOHGﬁ.

Tema 20. DnekTpuueckoe cmemenne. Teopema Ocrporpaackoro-I'aycca.

Anexrpuueckoe cMelenre. Teopema Octporpanckoro-I'aycca 4j1s 3JIeKTpOCTaTUYECKOr O MOJISA B BaKyyMe.
Huddepenumansias gpopma Teopemsl Octporpagckoro-I'aycca (ypasHenue Ilyaccona). ITpumepsl mprMeHeHM TEOPEMBI
Ocrporpanckoro-I"aycca k pacueTy 3JIeKTpOCTaTHUECKUX TI0JIEN B BaKyyMe (11oJie GeCKOHEYHOW paBHOMEPHO 3apsKeHHOMN
TUTOCKOCTH, T10JIe pAaBHOMEPHO 3apsDKEHHON cepsl 1 11apa, 1oJjie PABHOMEPHO 3apsDKEHHOTO MOJIOr0 LIMUIMHAPA ¥ HUTH).

SAEKTPOHHBH
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Tema 21. Pa6oTa no nepemeneHnIo 3JeKTPHYECKOro 3apsiJia B 3JIeKTpocTaTuueckom noJe. Ilorennuan
9JIEKTPOCTATHYECKOTO MOJIs1, PA3HOCTh MOTEHINAJIOB.

Pa6oTa o nepeMemeHuIo 1eKTPUIECKOro 3apsiaa B 3JeKTPOCTaTHIeCKOM ToJe. LIupKynsauus BeKTopa HanpsiKeHHOCTH
3JIEKTPOCTATUYECcKOro 1oisl. [IoTeHIma 31eKTPOCTaTUIECKOro MoJist, pa3HOCTh OTEHINATOB. CBA3b MEXAy HANPSAKEHHOCTBIO
Y MOTEHIMAJIOM. DKBHIIOTEHIMAIbHBIE TTOBEPXHOCTH. [IpuMephl BBIUKCICHNS TIOTEHIIMANA 110 HAIIPSKEHHOCTH TIOJIA.

Tema 22. IIpoBOJHUKH B 3JIEKTPOCTATHYECKOM MOJI€.

HpOBO,I[HI/IKI/I B 2JICKTPOCTATUYIECKOM IIOJIC. HaHpH)KeHHOCTb OJIA BHYTPU TPOBOJHUKA. SHCKTPOCTEITI/I‘JGCKEIH 3alimTa.
PacnpeneneHI/Ie 3apsA40B B IPOBOJAHUKE. BzanmocBsi3p MEXKAY HAIIPAKCHHOCTBIO TTOJISA BOIM3H NOBEPXHOCTHU MTPOBOJAHUKA U
HOBCPXHOCTHOfI IUIOTHOCTBIO 3apsA10B Ha €TI0 NOBEPXHOCTH. SHCKTPI/I‘ICCKI/Iﬁ BETEP, YCTpOﬁCTBO T'pOMOOTBOOB. I[I/IHOJIL B
OJHOPOAHOM U HEOAHOPOAHOM IJICKTPOCTATUIECKOM IIOJIC.

Tema 23. Iu3JIeKTPUKHU B 3JeKTPOCTATHYECKOM MoJe. /Iu3jiekTpuyeckasi BOCHIPUUMYHBOCTb U UYJIEKTpHUYecKas
NP OHUI[A€MOCTb Cpe[bl.

HI/IBHCKTPHKI/I B 2JICKTPOCTATUYCCKOM IIOJIC. Tyt AUDJICKTPUKOB. Tumnst NoJIApU3alu JUIJICKTPUKOB. HOIIHpI/ByeMOCTI)
(BCKTOp HOIIHpI/BaHI/II/I). HI/ISHCKTPI/I‘IGCKEIH BOCHIPUMMYMBOCTD U JUIJICKTPUICCKAA IPOHNITAEMOCTDb CPE/IbIL. HaHpH)KCHHOCTI)
NOJIA BHYTPU AUDJICKTPUKA. BeKTOp IJICKTPUYICCKOI'0 CMCIIECHUA B TUIJICKTPUKAX. TeopeMa Faycca JJIA JUDJIEKTPUKOB.
I/I30Tp0HHI)IC 1 aHU3O0TPOIMHbIC AUDJICKTPUKU. HI/IE)JICKTPI/I‘IGCKEIH IMPOHUIAEMOCTb HETIOJISAPHBIX NJUIJIEKTPUKOB. dDOpMyna
KHaYSI/cha-MOCOTTI/I. HI/ISHCKTPI/I‘{CCKEUI MPOHUIAEMOCTbD IMOJIAPHBIX JUIJICKTPUKOB.

Tema 24. lusnekTpuyecKasi IPOHUIAEMOCTh HENMOJSIPHBIX 1 NOJAPHBIX JU3JeKTPUKOB. CerHeTo31eKTPHKH.
IIbe3o03aekTpuueckuii 3 g exr.

W3oTponHble 1 aHW3OTPOINHbIE JUIIEKTPUKHU. [[1aneKTprudecKkas MpOHULAeMOCTh HETIOJIAPHBIX AU3JIeKTpUKoB. Popmyna
Kiaysuyca-MocotTu. [Jusnekrpuueckas MpOHULAEMOCTb HOJIPHBIX JUIEKTpUKOB. CerneToaniekTpuku. CBolicTBa
CerHeToaNeKTpuKoB. [Tbe303nexrpudeckuit a¢pdext. OOpaTHbIN Mbe303eKkTpudeckuil a¢pdekr. [Ipumenenue
Ibe303JIeKTprYecKoro addexra. DnexTpersl. [TonydyeHue cTabuIbHBIX JEKTPETOB U UX IPUMEHEHHE.

Tema 25. duexkTpoemkocTs. Kongencaroprl. EMKOCTh KOHIEHCATOPOB. DHEPrusi 3JeKTPHYECKOro moJsi.

DJIeKTPOEMKOCTb YEAUHEHHOTO NpoBoHUKA. ExuHuia snekrpoemkoctu B cucteme CH. KonzeHcaTtophl. D1eKTpOeMKOCTb
KOHJIEHCATOPOB (IUIOCKOT 0, LIWIMHIPUUIECKOTO0, chepudeckoro). ITapanenpHoe U MocieJoBaTeIbHOE COeIUHEHNE
KOHJIEHCATOPOB. DHEPTHsl CUCTEMBI HETIOJBUKHBIX TOUEUHbIX 3apsIIOB. DHEPTHs 3aPSKEHHOTO YEIMHEHHOTO IIPOBOJHUKA.
DHeprus 3apsKEHHOTo KOHAEHCATOpa. DHEPrus 31eKTPOCTATHYECKOro MoIs.

Tema 26. ITocTossHHbI eKkTpHyeckuii TOK. Hocuresn Toka. IL10THOCTH M cHIIa 3JIEKTPHYECKOr0 TOKa. 3aK0OH
Owma. Pa6ora u MomHocTh TOKa. 3akoHn J[xkoyus-Jlenna. Ilpasuia Kupxrodga.

INocrosiHHbIN 31eKTprudeckuil TOK. Hocutenn Toka B razax, 3JIEKTPOIUTaX, MOTYIIPOBOJHUKAX U MeTa/utax. IloTHoCT 1 cuna
3JIEKTPUUYECKOrO TOKA. Y pABHEHHE HETIPEPHIBHOCTH. DIEKTPOABMKYIIas ciia. 3akoH Oma. ConpoTHBIICHNE POBOJHUKOB.
3aBUCUMOCTDb COTIPOTUBIICHUSI IPOBOIHUKOB OT Temrieparypbl. 3akoH Oma B quddepenimansioii opme. Pabota v MOIHOCTD
Toka. 3akoH Jlxoyns-Jlenmna. 3akon Oma i1 HEOTHOPOAHOrO yyacTka 1emnu. Passersiennsie nenw. [Ipasmna Kupxroda.
KBazucraumoHapHble TOKH.

Tema 27. DIeKTPONPOBOTHOCTH TBEPABIX TeJ. IIpupoga Hocureneii Toka B MetaLiax. Kiaccnueckas teopust
3JIEKTPONPOBOHOCTH METAJLIOB.

DJIeKTPOIPOBOAHOCTD TBepABIX Tel. [Ipupoma Hocutenel Toka B Metawiax. OnbiTel MunikeHa, Pukke, Tonvena u Cteioapra.
DJieMEHTapHas! KJIaCCUUECKasl TEOPUS JIEKTPOIIPOBOJIHOCTH MeTaiIOB. 3akoHbl Oma, [Ixoyns-JleHua u Bunemana-®panua c
TOYKH 3PEHUSI KJIACCUIECKOH JIEKTPOHHON TeopuH. 3aTpyJHEHUS KJIACCUUECKOH JIEKTPOHHON TEOPHH.

Tema 28. iieMeHTHI 30HHOI TEOPUH TBEP/ABIX TeJ. DJIeKTPHYECKHE CBOIICTBA MOJIynpoBogHNKOB. KoHTakT nBYyX
NOJIYIPOBOJHAKOB C Pa3JIMYHBIM THIIOM IPOBOJUMOCTH (P-N - MEpPeEXo ).

DJIeMeHTbI 30HHOI TEOpUH TBEPAbIX TEJI. ITousrue 00 YPOBHAX HEPIrvr U SHEPreTUIECKUX 30HaAX B TBEPAOM TEJIC. OCHOBHBIE
npeacTaBJICHUS KBaHTOBOM BHCKTPOHHOﬁ TECOpHU. KHaCCI/I(I)I/IKaL[I/IH TBEPAbIX TEJI IO UX IJICKTPUICCKUM CBOMCTBAM Ha OCHOBE
30HHBIX Hpe}lCTaBIICHPIfI.. SHCKTPI/I‘-ICCKI/IC CBONCTBA MOJyIPOBOJHHKOB. CoOcTBeHHas U npumecHasa NpoBOANMOCTb
NOJIyIIpOBOOJHHUKOB.

KoHrakr JABYX IOJYIIPOBOAHUKOB C PAa3JIMYHBIM THUIIOM ITPOBOANMOCTH (p—n - nepexogl). HOHprOBOI[HI/IKOBbIC JUOJBbI.
[puHIMn paGoThl TPAH3UCTOPA. .

Tema 29. KonTakTHbIe ABJeHNA B MeTa/uiax. Padora Brixoaa. TepmosiexkTpuueckue sijieHus (3eedeka,
IleabThe, Tomcona). CBepXnpoBoMMOCTb.

KonTtakTHbIe siBNIeHUs B MeTayuiaX. Pabora Beixoa. KOHTaKT IByX METaJIOB C TOUYKH 3peHUs 30HHOH TEOPUU U KIIACCHUIECKOM
3JIEKTPOHHOM TeOpUH, KOHTaKTHAs pa3HOCTh MOoTeHIMaoB. TepmoanekTpudeckue sseineHus (3eedeka, [lembthe, ToMcoHa).

CaepxnpoBoauMocTs. CBOMCTBA CBEPXIPOBOJHUKOB. [IprMeHeHne CBepXIIPOBOIHUKOB.
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Tema 30. DneKTpuueCcKUi TOK B BakyyMe. BakyymMHbIe Ol M TPHOAbL. DJIEeKTPHUYECKHH TOK B 3JEKTP OJUTAaX.
AuekTpoauns. 3akonsl Papajges. DiaeKTpUUeCKUH TOK B ra3ax.

DJIEKTPUUECKUI TOK B BakyyMe. TepMoaieKTpoHHas1 aMuccusi. 3akoHbl borycnasckoro-Jlenrmiopa u Puuapacona-Jlemmena.
Bakyy™MHble TUOJbI U TPUOJIBL.

DNEKTPUUECKUNA TOK B JEKTPOJHUTAX. DICKTPOIUTHIECKAS TUCCOIMALs. DiekTponu3. 3akoHsl Papanes. [IpuveHenue
3JIEKTPOJIUTOB.

DJIeKTpUUYECKUI TOK B razax. HecamMoCTOATENbHBIN U CAMOCTOSATENbHBIN ra30Bble pa3psibl.. TUIBI CAMOCTOATENBHOTO Ta30BOTO
paspsija: TIEIIUi. UCKPOBOM. JyrOBOW U KOPOHHBIM.

IImazma u ee oCHOBHEIE XapaKTEPUCTUKU.

Tema 31. MarneTu3m. MarautHoe mnoJje B Bakyyme. MaruutHast uaaykiusi. HanpsizkeHHOCTh MAarHUTHOTO MOJISL.
3akon buo-Capapa-Jlamiaca.

Marnetusm. MarnurtHoe nosie B Bakyyme. [IpoOHble Tokd. MarHUTHbIA MOMEHT paMKH ¢ TOKOM. MarHutHast uHAyKuust. Jinnum
MarHUTHOM MHAYKIMHU. HanpskeHHOCTh MarHUTHOTO 1oJIs1. [IpHHINIT CyNeprno3uIMi MarHUTHBIX ToJIeil. 3aKOoH
buo-Cagapa-Jlannaca. Pacuer xapakTepuCTUK MarHUTHBIX MOJIeN C UCMOJIb30BaHMeEM 3akoHa buo-CaBapa-Jlannaca u npunnumna
CYIEPIIO3ULIVHU.

Tema 32. 3akon Amnepa. Cucremsbl euHUN. MarauTHas Mo CTOSTHHAS.

3akoH Amnepa. OnpeneneHre MArHUTHOM MHAYKIINM U3 3aKOHa AMriepa. BsanmozencTBre qByX TOKOB, TEKYIIUX IO
GECKOHEUYHBIM MapasuiebHbIM TPOBOAHUKAM. CHCTEMbI eHUILL (AOCOIOTHAS SJIEKTPOCTaTHYECKasi CUCTeMa, a0COJIOTHAS
3JIeKTPOMarHUTHasI CUCTeMa, cuctemMa enHuIl [aycca). MarautHas nmoctostHHast. EAWHUIB 13MepeHnst MHIYKIIU MarHUTHOTO
nosis B u HanpspxkenHOcTH MarauTHOTO ot H B cucteme CU.

Tema 33. [Iupkyasauus BeKTopa MarHUTHONH HHAYKIUHN B Bakyyme. lud depennuanbnasa popma TeopemMsbl 0
mupkyJsinuu BekTopa B. Teopema IN'aycca nis moJist Bektropa B B Bakyyme.

Hupkynsauusa BeKTOpa MAarHUTHOIM MHIYKIIMU MAaTHUTHOTO N0JI1 B BaKyyMe. 3aKOH IIOJHOTO TOKa JJIs1 MarHUTHOTO 10JIS B
BaKkyyMe (Teopema o IUPKYJIALuY BekTopa B). Mcnosb3oBaHue TeopeMsl O IIUPKYJIALMY BeKTopa B 11 HaxoxaeHus
XapaKkTepUCTUK MarHUTHBIX nosieil. JJuddepennmansaasn popma TeopeMsl 0 MUPKYJIALMU BeKTopa B.

INotok BekTopa MarHuTHOW MHAYKIWHU. Teopema ["aycca miis mons Bektopa B B Bakyywme.

Tema 34. MaruutHoe noJie aBukymerocs 3apsaa. Cuna Jlopenna. IIpuHnuns! yerpoiicTBa Macc-CIeKTPpOMeTpa U
3JEKTPOHHOT0 MUKPOCKOIA.

MarHuTHOe 1oJie ABWKYIIerocs 3apsaa. JledcTBre MarHuTHOTO ToJist Ha IBWxkymuics 3apsia. Cuna Jlopenna. /Isnxenue
3apsDKEHHBIX YaCTUIL B OJHOPOAHOM MAarHUTHOM T0Jie B Bakyyme. [IpuHIUIIbI yCTpORCTBa Macc-CIEKTPOMETPa 1 JIEKTPOHHOTO
MHKPOCKOIIA.

Hcnonp30BaHre MAarHUTHBIX T0JIEH B SHEPIreTUYCCKUX YCTAHOBKAX (MF Il-reHepaTop, MArHUTHBIE JIOBYIIKH, YCKOPUTEIIN
3apAKEHHBIX 1IaCTI/IH).

Dddexr Xomna. Padora 1o nepemMeneHnio MpoBOIHUKA U KOHTYPa ¢ TOKOM B OJJHOPOTHOM M HEOJHOPOIAHOM MarHUTHBIX
TMOJISIX.

Tema 35. DieKTpoMarHuTHasi HHAYKIUA. 3aKOH dJeKTpomMardautHoi unaykuuu ®apanest. [Ipasuio Jlenna.
I'eneparopbl nepemMeHHoro Toka. UHAyKTHBHOCTD. fIBJIeHHE caMOUHAYKIIMH. DHEPrusi MarHUTHOTO MOJIs1.

DJIeKTpOMarHUTHas UHAYKIYS. 3aK0H 3/1eKTpoMarauTHoi nuaykuuu ®apages. [lpasuo JleHna kak cieacTBUe 3aKOHA
coxpanenus sHeprui. [Ipupona DC snekrpomarautHON HHAYKIUHU. DI C 31€KTPOMArHUTHOM UHIYKIUH B TIPOBOJIHUKE,
JBIKYILEMCS B MATHUTHOM MoJie. TpakToBKa 3aKOHA 3JIEKTPOMAarHUTHONW MHAYKIMKA MakcBesuia. BuxpeBoe anekTpuyeckoe
nosie. Juddepennmansruasn popma 3anmcy 3aK0Ha JIEKTPOMAarHUTHON MHAYKIMU. ['eHepaTophl IepeMeHHOro Toka. ToKu
®yxo. Ckun-3¢pdext. MHAYyKTUBHOCTS. SIBjIeHNe caMOMHAYKIMK. B3anMHas MHAYKIMS. DHeprus MarHUTHOTO MOJIA.

Tema 36. MarHuTHOe noJe B BellecTBe. MarHuTHbII MOMEeHT aTomMa. MarHuTHasi NP OHUIIAeMOCTh U MarHUTHAasI
BocnpunMuHBocTh. Illapamarnernsm. Juamardetnsm. ®eppomMaraeTn3m. AHTH( eppOMarHeTHKH,
(peppuMarneTuku u (peppuTHI.

MarnutHoe nosne B Bemectse. [Ipupoaa MoneKyIsipHbIX TOKOB. MarHUTHBI MOMEHT aToMa. BeKTop HaMarHM4eHHOCTH.
MarHuTtHasi TPOHMLIAEMOCTh ¥ MarHUTHast BOCIIPUMMYKMBOCTB. Teopema o IMpKYJIAIMU Bektopa B B Bemectse. Lupkynsims
BEKTOpa HamarHmueHHocTy. Teopema o nupkyJsiuuu Bektopa H B BemectBe. Teopema Octporpanckoro-I"aycca mist
MarHMTHBIX 110JIeH B BemecTBe. MaruutHas 3amura. [Tapamaraetnsm. [Jnamaraetnsm. GeppomMarHeTusm.
AmnTudeppomarseTuky, heppruMarHeTuky 1 (peppuThl.

Tema 37. DuekTpuueckue koJiebanus. Konedareabublili KOHTYp. CBO00/IHbIE rapMOHNYECKHE, 3aTyXaIOIe U
BBIHY2K/I€eHHbIE KOJI€0aHNs B K0JIe0aTeJIbHOM KOHTYpe. DJIeKTPUUYeCKUil pe30HaHC.
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Anekrpuueckue kosnebanus. KonebarenbHblil KOHTYp. CBOOOIHBIE FApMOHUYECKHE KOsleOaHuUs B KOJieOaTeIbHOM KOHTYpE.
HuddepennmansHoe ypaBHEeHNE COOCTBEHHBIX JIEKTPUUYECKUX Kostebanuil B KoHType. ®opmyna Tomcona. 3atyxaromniye
KosieGaHus1 B KosieOaTesibHoM KoHType. nddepenimaibHoe ypaBHEHNE 3aTyXalonrX KojieOaHUi B KOHTYPE U €r0 pellIeHue.
Jlorapudmudeckuii IeKpeMeHT 3aTyXaHHsl, JOOPOTHOCTb KOHTYpa. BeIHYKJeHHbIE 3IeKTPOMarHuTHbIE KOJIEOaHHUS.
HuddepennmanbHoe ypaBHEHNE BHIHYKAEHHBIX KOJIeOAHUI B KOHTYPE U €ro pellleHre. DIIeKTPUIECKU Pe30HAHC.
ABTOKOJIEOAHUSI.

Tema 38. [IepeMeHHbIil 3JeKTpUYecKuii TOK. Pe3oHanc TokoB. Pe3oHaHnc HanpsizkeHuil. MOIHOCTh, BblejsseMast
B IlenHu nepeMeHHOro Toka. Tpanccopmarop.

IlepeMeHHBII KBa3UCTALIMOHAPHBIN JIEKTPUYECKUil TOK. IlepeMeHHbIi TOK, TEKYIIMI Yepe3 pe3ucTop CONpoTUBIeHHEM R.
Merton BeKTOpHBIX auarpamm. IlepeMeHHbIN TOK, TEKyIMIA KaTyIIKy WHIYKTUBHOCTbIO L. PeakTHBHOE MHAYKTUBHOE
conportusieHue. [lepeMeHHBI TOK, TEKYIIUI yepe3 KOHAeHcaTop eMKocThio C. PeakTuBHOE eMKOCTHOE comlpoTrBieHue. Llens
MEPEMEHHOT0 TOKa coAepKallas ocieloBaTeIbHO COEIMHEHHbBIE PE3UCTOP, KaTYIIKy HHAYKTUBHOCTU U KoHAeHcaTop. ITomHoe
CONPOTHUBJICHUE LIETIN IEPEMEHHOT0 TOKa. PeakTBHOE conpoTusiieHne. 3akoH OMa A1 Lelu epeMeHHOro Toka. Pesonanc
HarnpsikeHui. PesoHanc TokoB. MOIHOCTS, BhIENsAeMas B LIeNH IepeMeHHoro Toka. TpaHcgopmarop.

Tema 39. daekrpomarautHoe noJe. OcHoBbl Teopun MakcBeJia.

SnekrpomarauTHoe nojie. OcHoBbl Teopun Makcgeiuia. Tok cmemensi. ITonHbii Tok. O6001IeHHas TeopeMa O IUPKYJISIUI
BekTopa H. Cuctema ypaBHeHuii MakcBesuia 1y1s aneKTpomMarauTHoro nosns. Ilonnas cuctema ypaBHeHuit Makceesuia B
UHTErpajbHON (hopMe, MaTeprabHble YpaBHEHUA. Y paBHEHUs MakcBeslia A1 cTaluMoHapHbIX nojieid. [Tonnas cucrema
ypaBHeHui1 MakcBesia B auddepeHuansHoi popMe, rpaHIYHbIE YCIOBHUS.

Tema 40. DieKTpOoMarHuTHbI€ BOJHBI.

PacnipocTpaHeHue 31eKTPOMarHUTHOTO UMITYJIbCa BJOJb JIBYXITPOBOJHOM JTUHUU. DIEKTPOMArHUTHBIE BOJIHBL. CTOsTune
3JIEKTPOMarHUTHbBIE BOJIHBL. BOJTHOBOE ypaBHEHUeE JUIsl SJIEKTPOMArHUTHHIX BOJTH, CBOOOIHBIE 9JIEKTPOMAarHUTHBIE BOJIHBI.

CsoiicTBa DJICKTPOMAarHMTHBIX BOJIH (I/I3 Teopun MaKCBeJ’[J’Ia) - NONEPEYHOCTD JICKTPOMATrHUTHLIX BOJIH, OPTOrOHAJIbHOCTD
BEKTOPOB Eu H, CHH(ba3HOCTb kosieOanmii Eu H B SHCKTpOMaFHI/ITHOﬁ BOJIHE, CKOPOCTb JIEKTPOMArHUTHBIX BOJIH U [1P.

Tema 41. IKcnepuMeHTANbHOE MOJIYYeHNEe JEKTPOMATHUTHBIX BOJIH. JHEPrusi, nepeHocumas
9JIEKTPOMArHUTHOM BOJHOM.

SKcnepuMeHTalIbHOE TIOJIyYeHHe U UCCIIeI0BaHKE 3IEKTPOMArHUTHBIX BOJIH. OTKPHITHIN KoJ1eOaTebHBIN KOHTYp (BUOpaTop
I'epua). CBoiicTBa 3J1€KTPOMAarHUTHBIX BOJIH, YCTaHOBJIeHHBIe B padoTax I'.I'epua, [1.H.JIebenera u np. DHeprusi, nepeHOCHMas
3JIeKTPOMarHUTHOH BoJIHOH. BexTop YMoBa - IoiiHTHHra. IHTEHCMBHOCTD 3J1IEKTPOMArHUTHBIX BOJIH. [IpHHIMN paguocBs3u.
[ITkaa 3/1eKTPOMarHUTHBIX BOJIH.

Tema 42. [Ipeamet ontuxku. Bo1HOBbIe 1 KBAHTOBbIE MPeJICTaBJIeHHs 0 IpUpoae cBeta. Poromerpusi. OcHOBHBIE
3aKOHbBI (POTOMETPHH.

OIITUKA. Beenenue. IIpenmer ontuku. BonHOBEIE 1 KBaHTOBBIE MTPEACTaBICHUS O Ipupoje cBeTa. MHdopmalus o ctpoeHnn
BEILIECTBA, MEX- U BHYTPUMOJIEKYJIIPHBIX B3aUMOJCHCTBUSX, MOJIyyaeMas U3 pa3IMYHbIX yYaCTKOB CIEKTpa
3JIeKTPOMArHUTHBIX BOJIH.

(DOTOMeTpI/IH. 9H€pI‘CTI/I‘ICCKI/I€ 1 CBETOBBIC XaPAKTCPUCTUKHU CBETOBOI'O MOTOKA. OcCHOBHbBIE 3aKOHBI (I)OTOMGTPI/II/I.
IInockue MOHOXPOMATUYECKUE JIEKTPOMATrHUTHBIE BOJIHBI. CHCKTpaﬂbHOC Pa3I0KEHUE U3TYUEHUS.

Tema 43. Uurepdepennusi ceera. IurepcepenHnus cBera oT ABYX KOrepeHTHBIX HCTOYHHKOB.
IIpocTpaHcTBEHHASI KOT€PEHTHOCTb.

Nutepdepenuus ceera. KorepeHTHsle ncrouHuky cBeta. OnTudeckas pasHocTh xofaa. HTepdepeHnus cBeTa oT AByX
KOT€pPEHTHBIX UICTOYHUKOB.

WuTtepdepeHnns HEMOHOXPOMATHUECKHX CBETOBBIX ITyUKOB. BpeMeHHast KorepeHTHOCTb. [loTyueHne KOrepeHTHBIX ITy4YKOB
METOJOM JEJICHUS] AMILIUTY bl

Bimsinue pasMepoOB UCTOYHUKA. HpOCTpaHCTBeHHaﬂ KOIre¢peHTHOCTb. HonyquI/Ie KOI'€pEeHTHBIX ITYYKOB METOJOM JICJICHUSA
BOJIHOBOI'O (prHTa. Ha3epbl KaK UCTOYHUKU KOT€PEHTHOI'O U3JTYUYCHUA.

JByxiy4yeBbie nHTepepomeTpsl (MalikenscoHa, JKameHa).

MHuoronydeBast unrepdepennus. Mareppepomerp Padpu-Ilepo. Untepdepernmonnsie puibTpsl. [IpocBeT/ieHre ONTUKH.
MHorocnoiiHble AUIJIEKTPUIECKUe MOKPHITHUS.

Tema 44. Indppaknus ceera. [Ipuanun 'ofirenca-®penens. Meron 301 ®peneus. Indpaknusa Ppenens na
KPYIJIOM OTBEepPCTHH M KPYIJOM 3KpaHe. /[Indpakiuonsas pemeTka.

Hudpaxims ceera. [punmun [Novirenca-®penens. Metoa 30H @penens. udpaxims OpeHesns Ha KPYyriIoM OTBEPCTHU U
KPYIJIOM 9KpaHe.

Hudpaxius PpayHrodepa Ha OIHON U ABYX IesX. [udpakimonHas peiieTka. Jucriepcus v pa3peniamninas CriocOOHOCTh
JUPaKLIMOHHON PEeIeTKH.

Hudpaxims peHTTeHOBCKUX JTydeid, (hopmysna Bynbsda-Bparra. [TorsTHE O peHTTeHOCTPYKTYPHOM aHATH3E M PEHTTEHOBCKON
CTIEKTPOCKOIIHH.

SAEKTPOHHBH
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I'onorpacus.

Tema 45. [Toasipu3anusa cBera. EcTecTBeHHBI U MOJSIPU30BAHHBII CBET.

Ionspusanus ceeta. EcTecTBeHHBIN 1 IONIpU30BaHHBIN cBeT. CTeneHs nossipusanuy. 3akoH Mamoca. Cyneprno3uist
3JIEKTPOMarHUTHBIX BOJIH, JIMHEWHO MOJISIPU30BAHHBIX BO B3aUMHO MEPIEHANKYIAPHBIX TUVIOCKOCTAX. DIUTMNTHYECKAs 1
KpyroBas IOJIsIpU3anys. BeIpokJeHHBIN Cilydail SJTMITHYECKON Mossipu3anyi. JIMHEHHO NoIApru30BaHHas BOJTHA KaK
CYNEPIIO3UIIMS BOJIH C KPYrOBOH MOJISIpU3aLAeH.

Tema 46. PacnpocTpaneHne cBeTa B aHU30TPONHLBIX cpeaax. /[BoiiHoe Jydenpejomienne. Unrepdepennus
noJisipu30BaHHbIX Jdyuyeil. 3akoH buo. 'unore3a ®penens. ¢ ekt Papajges.

Pacnipoctpanenye cBeta B aHU30TPONHBIX cpeaax. JBoriHoe JydernpenomieHue. [lonspusaoHHble MPUCTIOCOOTIEHHS.
[IpumeHeHe MOJPU3AIIMOHHBIX METOIOB B XMMUH. [IpoX0:KIeHNE TIOCKOIOISIPU30BAaHHOTO CBETA Yepe3 KPUCTAIUTMUECKYIO
TIacTHHKY. MIHTepepeHnus mospu30BaHHBIX JIydei. AHaJIN3 NOISIPU30BaHHOrO cBeTa. VICKycCcTBEHHas ONTHYecKas
anuzotponus (potoynpyrocts, siBiaeHus Keppa, Korron-Myrtona u [Tokkesnbca).

Bpamienue mockoctu nossspusanuun. 3akoH bro. 'nnoreza ®penens. ekt Papanes. [lonspumerpust. Onruyueckue
M30MEpHI U UX POJIb B OMOXUMHUUYECKUX IPOLIECCaX.

Tema 47. [loaspu3anusi cCBeTa NPH OTPA’KEHUH U NPEJOMJIEHHH CBETA HA IPaHHIlE ABYX JIMIJIEKTPHKOB. 3aKOH
Bprocrepa. 3akonomepHocTu paccesinust Pasest.

Wznyuenune punons. [JuarpaMma HanpaBJIeHHOCTH W3TydeHus aunosist. Onsit YMosa. [onsipusanyst 3,1eKTpOMarHUTHBIX BOJTH
IIPY OTPaXXE€HUM U IIPEJIOMIIEHNH CBETa HA IPaHUIIE IBYX AUSJIEKTPUKOB. 3akoH Bpioctepa. PaccesHue ceta B cpefax ¢
BBIPAKEHHOH ONTUYECKOW HEOTHOPOAHOCThI0. PaccessHue Panes. 3akoHoMmepHocTH paccessHus Paned. Paccesnue Mu.
MonnekyJsipHOe paccesiHue, KpUTUYecKas OIalecleHIMs.

Tema 48. lucnepcus ceeta. OCHOBbBI 3JJeKTPOHHON TeOPHUH JUCIIEP CHH.

Hucnepcusi cBeta. Metopl u3yuenus nucnepcud. Kinaccuueckast aJeKTpoHHast Teopust aucniepcuut. Jucnepcust BAaau OT
JIMHUY TorJioleHusi. AHoMmanbHas pucnepcus. Popmyna Jlopenrtiu-Jlopenna. ¥ aenbHas pedppakuus, aToMHas pedpakius,
MoJieKyisipHast peppakuus. [IpumeHeHe peppakToMeTpUdecKux MeTo10B B xumuu. [lornomenue cBeta. 3akoH
Byrepa-Jlambepra-beepa. Criektpbl norsommeHusi. ONTHYecKast CIIEeKTPOCKOIHS MOTJIOMEHUST B XUAMUYECKHUX UCCIICIOBAHUSX.
®dazoBast v rpymnmnoBasi CKOPOCTb.

Tema 49. TennosBoe n3iayuenne. 3akoH Kupxroda. A6comorno yeproe teno. Onruyeckass MHIPOMeETPHsI.

TeruioBoe M3JyYeHHe U ero XapakTepucTHKU. PaBHOBecHOe n3imyyeHre. 3akoH Kupxroda. AGCOMOTHO YepHOe Teo.
DKcrepruMeHTANIbHAS 3aBUCUMOCTb M3JTy4aTeIbHON CIIOCOOHOCTH aOCOIIOTHO YEPHOTO TeJla OT JUTUHBI BOJIHBL. 3aKOHbI
Credana-bonbumana u Buna. ®opmyiiel Panes - Ixunca. ['vnoresa [1naHka 0 KBAaHTOBOM XapaKTepe TEIIOBOIO U3JTy4eHUSI.
®opmyna [Tnanka. Onriyeckas nupoMeTprs. PaguaronHast, SpKOCTHas ¥ [IBETOBasI TeMIieparypa. TeroBsle HCTOYHUKH
CBeTA.

Tema 50. ®oTovraexkTpuuecknii 3¢ Pekr. 3akonHomepHocTH BHelTHero rorod ¢ dexra.

DotoanexTprueckuii 3¢ dexT. Bunpl potoanexTpudeckoro a¢pdekta (BHEIHUNA, BHYTPEHHUI, BEHTUIbHBIN (POTOI(D(EKTH).
Pa6otsr A.I.CronieroBa. 3akoHOMepHOCTH BHelHero hotoaddekra. Y paBHeHre DiHINTeHHA Ts1 BHelTHero ¢hotoaddekra.
[Ipumenenue (otoadpdexTa (hoT031EMEHTHI, (POTOINEKTPOHHBIE YMHOKUTEIH, TIOITYITPOBOJHUKOBBIE (POTOIIEMEHTHI WU
(oroconpoTrBieHNs], BEHTUIbHbIE (POTOIJIEMEHTBI MK (DOTOIIEMEHTBI C 3AMUPAIOIIIM CJIOEM).

Tema 51. DHeprus u umnyJbc poroHa. fABaenne Komnrona. /laBjieHue cBera.

I'unore3a cBETOBBIX KBAaHTOB ((POTOHOB) DUHINTENHA. DHEPrus, Macca U UMITyJIbC (DOTOHA. 3aKOHBI COXPAHEHUS SHEPIUU U
HMMITYyJIbCa TIPY YIIPYTOM coyIapeHuu (pOToHa ¢ yieKTpoHamu. SBieHue (3¢pgekt) Komnrona, KOMOTOHOBCKas! UIMHA BOJIHBI.
DnemMeHTtapHas Teopus 3¢dexkra KoMnToHa, oOCHOBaHHAs Ha KBaHTOBBIX NIPEJCTABJIEHUSAX O IPUPOAE CBeTa. [laBieHue ceeTa.
Pao6otsr I1.H.JIebenepa. OObsicCHeHHE TaBJICHHsI CBETa HA OCHOBE BOJIHOBOI M KBAHTOBOH TEOPHUHU.

Tema 52. KopnyckyasspHo-BoJHOBOI Ayaju3M. CoOOTHOIIeHNE Heolp e eJJeHHOCTeM.

KopryckyJisipHO-BOJHOBOM JIyaln3M CBOICTB BelecTBa. I 'unoresa ae-bpoiinsa. ®opmyia ae bpoita. DkcneprMeHTanibsHOe
JIOKa3aTeJIbCTBO BOJHOBBIX CBOMCTB MUKpovacThll (3kcriepuMeHThl K. [IaBuccona u JI.[lxxepmepa, onsitol I1.C. TapTakoBckoro u
I"."Tomcona, onbithl B.A.®abpukanta). [Tonsarue 06 anekrponorpaduu u Helirpororpacduu. CooTHOIIEHHE
HeomnpeneseHHocTed [ eiizen6epra. BoiHoBast (byHKIMS M €€ CTATUCTHUYECKUI CMBICIL.

Tema 53. 3akoHOMEpPHOCTH B aTOMHBIX cniekTpax. Moaeaun atroma Tomcona n Pezepgopaa. Ilocryaarsl Bopa.
DJieMeHTapHAasI TEOPHSI aTOMa BoIopoaa mo bopy. DieMeHTH KBAHTOBOI MEeXaHUKH.

SAEKTPOHHBH
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3aKOHOMEPHOCTH B aTOMHBIX crieKTpax. JIuHelyarteiil ciekTp aroma Bogopojaa. Cepuu B ClIEKTpe aTomMa BOAOPOAa.
Oo6006mennas popmyia banemepa, koHctaHTa Punodepra u ee msndeckuii cmpici. Tepmbr, Monemu atoma ToMcoHa u
Pezepdopaa. [Tocrynaret bopa. Onbitel @panka u ['epria. dnementapHas Teopus aroma Bogopoaa no bopy. Hegocratku
Teopun Bopa. DiemenTh kBaHTOBOM Mexanuku. O6iee ypapaenvie [llpenunrepa, ypasaerue [lpequHrepa 1ist cTaliioHaApHBIX
COCTOSTHHH.

Tema 54. AtomHoe sapo. CoctaB aTOMHBIX saep. CIMH 1 MAarHATHLIA MOMEHT SIAPa.

ATtomHoe s1po. Pasmep, cocTas u 3apsi aTOMHOTO siapa. MaccoBoe 1 3apsa0oBoe ynciia. M30Tomnsl, H30TOHbI, n300apsl. Paguyc
sapa. JledeKT Macchl ¥ 9HEPrus CBS3M sAAep. Y AenbHas SHeprus cBsa3u. CIMH M MarHUTHBIA MOMEHT siapa. SIMP, ero
TIpUMEeHeHHe. SInepHsle CUTbl MX CBOMCTBA. Mosiesi aTOMHOTO sipa. PaguoakTHBHOE M3IydeHne U ero BUpl. Paguoak THBHBIA
pacmaz, 3aKOH paiMoaKTUBHOIO pactaja. [IpaBuna cmerieHns. 3aKOHOMEPHOCTH (. - pachaza. 3 -pacnaji, HeUTPHHO. Y -
M3JTy4eHUE 1 ero CBOUCTBA.

Tema 55. dnemenrapubie yactunbl. COBpeMeHHAsI CHCTEMATHKA 3JeMEHTAPHBIX YaCTHII.

DJieMeHTapHbIe YaCTHILIB. BUIbl B3aMMOAEHCTBUI 1 KJIACCHI JIEMEHTApHBIX YacTHil. MeTo/bl HaOMIoIeH!sI U PETUCTpaliui
3JIeMEHTapHBIX YaCTHLl (CUMHTHWUISLIMOHHBIA CUETUNK, YePEHKOBCKUI CYETUMK, UMITYJIbCHAS] MOHM3AIIMOHHAs Kamepa,
ra3opa3psAHBII CYETUHK, TOJTYITPOBOAHMKOBBINA CUETUHK, Kamepa BuibcoHa, mudpy3noHHast Kamepa, My3bppbKoBast KaMepa).
fAnepHble peakiMy 1 UX OCHOBHbIE TUIIBL. COBpEMEHHas CUCTEMaTHKa JIeMEHTapHbIX YacTull. KocMuyeckue mydu.

5. lepedyeHb y4eOHO-METOAYECKOTO 00€CIEeUYEHHS UIA CAMOCTOSITEJbHOM Pa6oThHI 00yJalommMXcs Mo
JUCHUIINHE (MO/LYJII0)

CamocrosiTesnbHas padoTa 00yJaloMXCsl BBITIOJIHSIETCS M0 3aJaHHI0 U ITPY METOIMUYECKOM PYyKOBOJICTBE ITperoiaBaresisi, Ho 6e3
€ro HerocpeacTBeHHOro yyactust. CamocrositesnbHast paboTa MoipasaensieTcss Ha CaMOCTOSTENbHYIO paOOTy Ha ayIMTOPHBIX
3aHSTHSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYIO paboTy. CamocTosTesbHas paboTa 00yYalomMXCsl BKIIIOYAET KaK ITOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEJbHBIX TeM (pa3/esioB) AUCUMIUIMHBI, TaK U MIPOPadOTKY TeM (pa3JiesioB), OCBAUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo BpeMs caMOCTOsITEIbHOM paboThl 00YYaIOIMecs] YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayIHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 331aHKsI, HATIPABJIEHHBIE Ha 3aKPETUIeHNe 3HAHWI M OTPaOOTKY YMEHHI U HaBBIKOB,
FOTOBATCS K TEKYLEMY U POMEKYTOYHOMY KOHTPOJIIO MO AUCLIUIUIUHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00y UAIOIIMXCS perJlaMeHTHPYeTCss HOPMAaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOIMYECKOH JIMTepaTypoOil M SJEKTPOHHBIMI 00Pa30BATE/IbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsiok opraHu3aLuK 1 OCYIECTBICHIS 00pa30BaTEIbHOM AeSATEIFHOCTH 10 00pa30BaTEIbHBIM ITPOrpaMMaM BBICIIIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIuTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IPUKA30M
MuHucTepcTBa HayKH U Bhiciero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpesst 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickoit Peneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBU3ALNN
CaMOCTOSITENILHOW pabOThI CTY/IEHTOB BHICIIIMX YIeOHbIX 3aBe/ieHuit"

VYcraB (eepanbHOro rocyIapcTBEHHOrO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBomKCKii)
(penepasbHbIil yHUBEpCUTET"

[IpaBuia BHyTpEHHEro pacrnopska (efepaabHOro rocy1apcTBEHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazanckuii ([TpuBomkckuit) genepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTuBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUuTeTa

Myxamenus, U. P. PekoMmeHaamu 1o oopMIICHUIO OTYETOB O JTaOOPATOPHBIX paboTax (PU3NYECKOro MPAKTUKYMA:
yue0.-metoz. paspadorka / U. P. Myxamemun, U. ®. TunemytauHoB, A. . CkBoprios. - Kazane: Kazan. yu-1, 2016. - 18 c. -
http://shelly.kpfu.ru/e-ksu/docs/F1665157082/Oformlenie_ OFP_v4b.pdf

Myxamenimis, U.P. AHanu3 rpapukoB KHHEMATUIECKUX BEJIMUMH JBIKSHUS MaTePUAIbHOM TOYKY [DJIeKTpOHHBIN pecypc] /
N.P. Myxamenimus, A. M. ®uivan // Metomudeckoe nocodue. Kazaunp. 2015. 16 c. -
http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_AS5-000937.pdf

Ckaop1ioB, A./. Meroanyeckre peKOMEH/IAlMK K BBHIMOJIHEHHUIO JIA00OPATOPHBIX paboT Mo MeXaHWKe [DNeKTpoHHbIN pecypc] /
CkropuoB A.U., Hanéros B.B., Myxamenammn W.P., Hemorrekun O.B., JIricoropekutii 10.B, Vpncosa U.A., Ctapoepos A.E. //
VuebHoe nznanue. Kazann. 2015. 155 c. - http://libweb.kpfu.ru/ebooks/06-1Ph/06_40_AS5-001017.pdf

6. ®OoH/] OLIEHOYHBIX CPE/ICTB M0 JUCIAILIHHE (MO IYJII0)

q)OH,H OLICHOYHBIX CPEACTB I10 JUCHUILIMHE (MOIIyJIIO) BKJIIOYAET OLICHOYHBIC MATEPUAJIbl, HAIIPABJICHHBIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHHﬁ, B TOM 4YUCJIE 3HaHPII7[, yMeHI/Iﬁ 1 HaBBIKOB. q)OHJl OLCHOYHBIX CPEACTB BKIIOYACT OUEHOYHbIC CPEACTBA TEKYLIETO
KOHTPOJIAA U OUEHOYHbIE CPEACTBA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu.

B ¢oHze oLeHOUYHBIX CPEACTB COAEPKUTCA CAeayloIas HHPOpMaLu:
- COOTBETCTBHE KOMIIETEHLIMI IUIAHUPYEMbIM pe3yJIbTaTaM 00yJYeHHs M0 JUCHUIUTMHE (MOIYJIO);
- KpUTepHHU OLIEHUBAHUS C(DOPMUPOBAHHOCTH KOMITETEHITH;
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- MeXaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOYJIIO);
- OMHCaHUE MOpsIAKa IPUMEHEHHS | IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOT'O CPEACTBa;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPEe/ICTBA;

- cofiepXkaHue OLIEHOUHBIX CPEICTB, BKJII0Uas TpeOOBaHMUs, MPEAbSIBISIEMbIE K ISUCTBUSIM 00YYaIOIIUXCsl, IEMOHCTPUPYEMbIM
pe3yibTataMm, 3aJaHus Pa3IMIHBIX THIIOB.

POoHJ1 OLIEHOYHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOJUTCA B HpI/IJ'[O)KeHI/II/I 1x mporpamMmMe JCHUITTMHBI (MO}lyJ'IIO).

7. IlepeyeHnb aUTEPATYPHL, HEOOXOAUMON JIJIs1 OCBOEHHUSI U CHUILIUHBI (MO LyJisl)
OcBoeHMe TUCIUIUTHBL (MOJIYJIsl) MPEAINoJiaraeT u3yuyeHne OCHOBHOM U JIONIOJIHUTEIbHON yueOHOM mTepatypsl. Jlutepatypa
MOXKET OBbITh IOCTYITHA OOYYAIOIIUMCS B OTHOM U3 JIBYX BAPUAHTOB (JIUOO B 0O0OUX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - YEPE3 JIEKTPOHHbIE OMOIMOTEYHbIE CUCTEMBI HA OCHOBAHUHM 3aKTi0ueHHbIX KDY noroBopos ¢
paBo00IaAaTe MU,

- B meyatHoM Bujie - B Hayunoit 6ubimoteke um. H.M. Jlo6aueBckoro. O0yvaromuecst HoayyaoT y4eOHyIo JIUTepaTypy Ha
abOHEMEeHTe 110 YNTATENIbCKUM OMJIETaM B COOTBETCTBHUH C MPABHJIAMU I0JIb30BaHus HaydHo# OMOIMOTEKON.

SHCKTPOHH])IC n3JaHuA JOCTYITHbI JUCTAHIIMOHHO U3 JI}06OI‘/JI TOYKHU IIpU BBEACHUN o6yqa101u1/1Mc51 CBO€TO JIOTMHA W IapoJid OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [1pn HCronb30BaHNM TEYaTHBIX U3aHUN OMOIMOTEUHbIN (hOH]T
JIOJKeH OBITh YKOMILJIEKTOBaH UMM U3 pacueta He MeHee 0,5 sk3emiuispa (st odyvarommxcst mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIUTepaTypsl M He MeHee 0,25 aK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
Ka)/10r0 00y4YaloIIerocsi U3 Yucia Jinil, OJHOBPEMEHHO OCBaMBAIOIINX JaHHYIO AUCHUILINHY.

INepeueHb OCHOBHOM M IOTIONHUTENIBHON YUeOHON IUTEPATyphl, HEOOXOIMMOM IS OCBOSHUS JUCLMTUIMHBI (MOLYJIsT), HAXOAUTCS
B [Ipunoxenun 2 k paboueii mporpamMme JUCHMIUIHBL. OH MOUIEXUT OOHOBJICHUIO TPY U3MEHEHUH ycIoBUi noroBopoB KOV ¢
MIpaBOOOJIaJaTesAMU SJIEKTPOHHBIX U3/1aHUH U ITPU U3MEHEHNH KoMITTeKToBaHus ¢oHnoB Hayunoit 6momorexn KOV,

8. IIepeuenn pecypcoB HH(OPMATHOHHO-TEJIEeKOMMYHHKAIMOHHOM ceTn ""MIHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIUILIUHBI (MO TyJIsT)

A.H. OI'VYPIIOB, JIEKIIU IT0O ®U3UNKE. MEXAHUKA, MOJIEKYJISAPHA A ®PU3UKA 1 TEPMOJIMHAMUKA,
SJIEKTPUYECTBO, MATHETHU3M, KOJIEBAHU A 1 BOJIHBI, OIITUKA, IIEPHAS ®PU3UKA. -
www.ph4s.ru/Lekc_ob_ph.html

WzpatensctBo - http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=32823
u3naresbeTBo - http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=707
M3aTeNnbCTBO - http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=705
MzpatensctBO - http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=704

U.P. Kpbutos, Jlekiuu no Kypcy aiekTpudectsa - Puszndeckuii akynprer CIIOIY -
www.phys.spbu.ru/library/studentlectures/krylov/electr.html

Pusznueckue 0CHOBBI MEXaHHKH - http://online.mephi.ru/courses/physics/osnovi_mehaniki/

9. MeToauuecKne YKa3aHUA 1A 00yUAIOMMXCA 10 0CBOEHUIO JUCIHHUILIAHBI (MOXyJIsI)

3AE
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JICKOKU

OCHOBHO¥ TEOpETHUYECKUI MaTepral peMeTa AAeTCs B Yachl JIEKIMOHHBIX 3aHATHIA. Ha nekumsix
Tperno/iaBaTesb CUCTEMAaTUIECKH M TIOCJIeI0BATEIbHO PACKPhIBAET CoJepKaHNe HayYHO! JUCHUILIMHBL, BBOAUT B
KpYT Hay4YHBIX HHTEPECOB, CTABUT BOIPOCHI /17151 McCieloBaHus1. Hellb3s1 OrpaHUYIMTHCS peryJIsSipHBbIM TOCEIEHUEM
TOJIBKO JIEKIIMH, TaK KaK HEHTP TsHKECTH B YCBOEHUHM 3HaHWH, B (POPMUPOBAHUM YMEHUI 1 HAaBBIKOB JIEKHUT B
TOCTIEAYIONIEH CaMOCTOSITEIbHOI padoTe. CTyAEHTHI IOJUKHBI TOCTOSIHHO TOTOBUTHLCS K JIEKITUAM. B 310l padote
MOT'YT IIOMOYb Y4eOHHMKH, CIIMCOK KOTOPBIX IperofaBarelib Ha3blBaeT Ha MEPBbIX 3aHATHsX. [ToMrmo
PEKOMEH/IyeMOi JINTEPaTyphbl, JIEKTOP AaeT MPOrpaMmy AUCLUILUIMHBI, B KOTOPOH U3JI0KEHbl OCHOBHBIE PA3ZIebl U
BOIPOCHI [J1s1 KOHTPOJISI 3HAHUI.

Jlekuus 3aK1aibIBa€T OCHOBBI HAYYHBIX 3HAHWH, 3HAKOMUT C OCHOBHBIMH COBPEMEHHBIMH
HayYHO-TEOPETUUECKUMH TTOJIOKEHUIMH, C METOIOJIOTeN JaHHOI Hayku. Ha jekiim ocyiiectsisiercs oomenme
CTYIEHUECKOH ayJUTOPUH C BBICOKOKBaIN(UIIMPOBAHHBIMH JIEKTOPaMH, yYEHBIMH, TIearoraMu, CrieliiaIicTaMu
B OIIpe/IeJICHHOM O0Tpaciy HayKu. JIeKIHs BBI3bIBAET SMOIMOHAIBHBINA OTKJIMK CITyIIaTeNel, pa3BUBaeT HHTEpeC 1
M0O0Bb K OymyIiel nmpodeccuu. JIeKTOp UCTIONB3yeT Ha JIEKIUAX He TOJBKO MaTepuall yUeOHUKOB, HO U
MIPUBJIEKAET MHOTO JIOTIOJTHUTENIBHBIX CBEJICHUH, N3JI0KEHHBIX B HAYYHBIX padoTax (MOHOTpausIX WM CTaThsIX)
WM B €r0 COOCTBEHHBIX MCCIIE0BATENbCKUX Tpydax. CTyIeHT He B COCTOSIHUM TITyOOKO OCMBICIIUTh BECh
TIPE/ICTaBJICHHBIN B JIEKLUAX MaTepuall, He Tocelnas JeKIMOHHBIX 3aHATHH. [I0aTOMy BaKHO He MpOIycKaTh
JIEKLIMH, TOTOBUTHCS K HUM (3apaHee IOCMOTPETh TEMY JIEKIIUH, IOUYMTaTh YUeOHUKH, OTMETHThD JJIs1 ceOsl
KJIIOYEBbIE MOMEHTBI, COCTABUTh BOIPOCHI JIEKTOPY) U HAIPSDKEHHO, aKTHBHO paboTaTh B TEUEHHE BCETO yUYeOHOTO
3ansiTHs. CrapaiiTech He ONa3/bIBaTh HA JIEKIMIO: B IEPBbIE MUHYTHI 3aHSTHI OOBSIBISETCS TEMa, TUIaH JIEKIUH.
YroOBl Jierye 3aIOMHUTH U3JIaraeMblil MaTeprai, HEOOXOIMMO €ro TIOHSTh, Pa300paThCs B CUCTEME HayUHbIX
TIOHSTHH, KOTOPYIO AaeT JieKTop. [1yTn u3noxkeHus JIeKIMu MoryT ObITh pa3iMyHbIMU. VIHOTIA MTpenoiaBaTesb
BBIOWPAET MH/IYKTUBHBIN ITyTh, T.€. BHAYAJIE U3JIaraeT KOHKPETHbIE (DaKThl, 0000IIAET NX, PACKPHIBAET CYIIHOCTb
TIOHSATHS, JaeT ero onpeenaeHue. Ipyroi myts o6pa3oBaHKs NOHATHIL - J€AyKTUBHBII: JIEKTOP BHAYAJIE
olpeiesisieT HayqHOe MOHSTHE, a TIOTOM JaeT 00bsCHEHNsI, TPUBOAUT KOHKPETHHIN (hakTnueckuii Matepuai. Ecim
YJIOBUTH IyTh U3JIOKEHHS MaTepuasa, TO CTAHOBUTCS JIerde MOHSTh MBICIIb IIPENojaBaTess U MPOHUKHYTH B
coziepxanue Jekuuy. Obparaiite BHIMaHUE Ha OlpejiesieHre OHITHIH. PekoMeH tyeTcs JUIsl X yCBOSHUS
COCTaBJIATH TJIOCcapuii (coBaph). Bo BpeMs CITyIiaHust JISKIWIA TOJDKHA OBITh TICHXOJIOTHYECKas YCTAHOBKA Ha
3aMOMHMHAaHNE OCHOBHBIX Hzie Jtekuuy. CiylaHue JIEKIUH - 3TO CIOKHBIA TICUXO0JIOTMYECKHH TPOoIiecc, B
KOTOPBIH BOBJIEUEHA BCS JIMYHOCTH CIIYIIAIOIIETO: €ro CO3HaHKE, BOJIs, aMsITh, SMOIMU. DTO HE NTaCCMBHOE
COCTOSIHHE YeJIOBEKA, a HAIPOTUB, COCTOSIHIE aKTUBHOMW, HANPSIKEHHOM e TeTbHOCTH.

Cryuianue yueOHOM JIEKIUY - 3TO He0OX0JMMOe, HO He JOCTAaTOYHOE YCJIOBHE CO3HATEIBHOTO U IIPOYHOTO
YCBOEHMsI 3HaHWH. JIEKIIMI0 HEOOXOJMMO 3armcaTh - TOJILKO TOTJa JIEKIUSI CTAHET UCTOYHMKOM IS JasIbHEeHIIei
CaMOCTOSITENIbHON padoThl. KOHCIIEKTHpOBaHME JIEKIIMY - 3TO CJIOKHOE JIeJI0, TpeOyloliee YMEHUH U OIbITa.
Hexkoropsle crapaioTcst 3anicarh JEKIUIO TOJHOCTHIO, CIOBO B CJIOBO, HE BAYMBIBAsICh B COJIEpKaHUe MaTepHana,
OIMpasich TOJBKO Ha CBOIO MamMsTh. CIUIONIHAS 3aIIMCh BO3MOKHA TOJIBKO B TOM CJIydae, €CJIv IIPero/iaBaTeib
JMKTYET JIEKIIMOHHBIN MaTtepuai. Ho IMKTOBKa JiesiaeT n3nokeHne 0THOOOPa3HBIM U yTOMUTEbHBIM, 1 METO/IUKA
BBICIIIEH LIKOJIBI HE PEKOMEH/IyeT Takol crocod nainoxenus. CTpeMIIeHHE 3aIncaTh JIEKIMIO CJIOBO B CIIOBO
OTBJIEKAET CITyIIaTeNst OT 00yMbIBaHHSI JIEKIIMOHHOTO MaTteprana. Henqapom cTyaeHThl TOBOPSIT, YTO TPYAHO
COBMECTHUTb U 3aITUCh, U 00/lyMbIBaHHE.

Ecnm nexnumio 3anmceiBaTh O49eHb KOPOTKO, OTJEJbHBIMYU IITPUXAMH, TO 3aITUCH HE MOTYT OBITh MaTepHAJIOM JIJIsI
MOBTOPEHUs1. B M3ImiiHe KpaTKoii 3armcy TpyJHO pa3ooparhCsl yxke HeKoTopoe Bpems criycTs. [is 3anucu
BO3bMUTE OOIIYIO TETPab M CAEIANTe MO ISl PA3/IMYHBIX 3aMETOK BO BpPeMsl 3aIliCH: HalpuMep, 3HaK
BOCKJIMIaHUS (OTMETKa 0c000 BaXXHBIX MOMEHTOB), 3HAK BOIPOCA (YTO-TO HE MOHSUIM U K JAHHOMY MOJIOKEHHIO
HaJI0 BEPHYTHCS).
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IMPaKTUYCCKHUE
3aHATUA

IpakTyeckast paboTa MPOBOASITCSA MOCHE JIEKIUH, U HOCAT Pa3bsACHSIONINN, 0000MIAOIINNA U 3aK PETUISIIONTUIA
xapakrtep. OHM MOTYT IIPOBOAMTHCS HE TOJIBKO B ayJUTOPUH, HO U 3a TpeJelaMy y4eOHOTo 3aBe/IeHusI.

B xone 1a60paTOpHO-MTPAaKTUIECKUX pabOT CTYAEHTH BOCHIPUHUMAIOT U OCMBICIIMBAIOT HOBBIN YYeOHBIN MaTepHal.
IpakTUyeckue 3aHITUS HOCAT CHCTEMAaTHUECKHUI XapaKTep, PEryJISIpHO CIenys 3a KaKI0H JeKIueH i
JBYMSI-TpEMsI JICKITUSIMU.

JlaboparopHo-TipakTH4ECKKe padOThI BBITOJIHSIOTCS COIIACHO TpapuKy y4eOGHOro nporecca U cCaMoCTOsTeIbHON
padoTHI CTYJICHTOB 1O AUCHUTUTUHAM. [1pr 5TOM cOOITI0AaeTC s TPUHIIUAI HHAWBUIYATLHOTO BHITOJTHEHHSI padoT.
Kaxnpii cryneHT Beger pabodyio TeTpaip, ohopMiIeHe KOTOPO IOJKHO OTBEYaTh TPEOOBAHUSIM, OCHOBHBIE 13
KOTOPBIX CJIelyIoIIHe:

- Ha TUTYJILHOM JIMCTE YKa3bIBAIOT MPEIMET, KYPC, TPYIILY, MOATPYIITY, (PaMHUJIHIO, UM, OTIYECTBO CTY/ICHTA;
KaXJIyI0 paboTy HyMEpYyIOT B COOTBETCTBUH C METOJMUYECKUMU YKA3aHUSIMU, YKA3bIBAIOT JATy BHIIIOJHEHUS
padoTH;

- TMOJTHOCTBIO 3aIKCHIBAIOT Ha3BAHUE PAOOTHI, IeJb U MPUHIIVIT METO/Ia, KPATKO XapaKTepU3YIOT X0/
9KCIEpPUMEHTa M OOBEKT MCCIIeJOBAHMS;

- TIPU HEOOXOIUMOCTH MPUBOJISIT PUCYHOK YCTAHOBKU; PE3yJIbTAThl OMBITOB (PUKCUPYIOT B BUJIE PUCYHKOB C
00513aTeJTLHBIMU TTOJITACSAME K HUM, a TaKXKe TaOJIUIIBI WITH OIUCHIBAIOT CJIOBECHO (XapakTep oopMIICHHUs pabOThI
OOBIYHO YKa3aH B METOANIECKUX YKa3aHUSIX K CAMOCTOSITEIbHBIM paboTam);

- B KOHIIE KaX/I01 paOOTHI JIeNIaloT BHIBOJ, MM 3aKJIIOUYEHHE, KOTOPble 0OCYKIAI0TCsI ITPY MOABEAEHUN UTOTOB
3aHSTUA.

J1ab0paTOpHbIE
paboTh

JlaGopaTtopHast paboTa - 3TO MPOBEICHUE CTYAEHTAMH TI0 3a/IaHHIO TIPETIOIABATEISI MIJTU 110 WHCTPYKITMH OTIBITOB C
HCIIONIb30BaHUEM TTPUOOPOB, MPUMEHEHHEM HHCTPYMEHTOB ¥ IPYTUX TEXHUIECKUX MTPUCIIOCOOJIEHNIA, T.€. 3TO
M3y4eHHe KakKux-1u00 0ObeKTOB, SIBJIEHUI C MOMOIIBIO CHIEIUATLHOTO 000PY/10BaHUSI.

B xoge nabopaTtopHbIX paboOT CTYAEHTH BOCIPUHAMAIOT M OCMBICITMBAIOT HOBBIIA YUeOHBIH MaTepHall.
IpakTHYeCKHe 3aHATHST HOCAT CHCTEMATHIECKUI XapakTep, PeryJIsIpHO CIIeys 3a KaK/I0H JIEKIHen WK
JBYMSI-TpeMsI JIEKIUAMU. JlaGopaTopHbie pabOThl BBHITOIHSIOTCS COTIACHO TpadKy yueGHOro mporiecca 1
CaMOCTOSITENTBHOM paGOTHI CTYAEHTOB MO QUCIUIUTHHAM. [Ipy 3TOM cOOITI0OIaeTCs MTPUHIKAIT UHANBULYaTIbHOTO
BBITTOJTHEHMST paboT. Kaxkmplii cTyIeHT BefieT pabouyio TeTpaib, opopMiIeHre KOTOPOH JOJIKHO OTBEYaTh
TpeOOBaHKSM, OCHOBHBIE U3 KOTOPBIX CIIEAYIOIINE:

- Ha TUTYJILHOM JIUCTE YKa3bIBAIOT MTPEIMET, KYPC, IPYIIILY, OATPYIIITY, (GaMIJINI0, UMsI, OTIECTBO CTYACHTA;
KaXkIylo padoOTy HyMepyIOT B COOTBETCTBHU C METOANYECKUMH YKA3aHUSIMH, YKA3bIBAIOT JATY BBITOJTHEHHSI
padoTs;

- TIOJTHOCTBIO 3alMCHIBAIOT Ha3BaHWE PaOOTHI, 11€JTb U IPUHIIAIT METO/Ia, KPATKO XapaKTEPU3YIOT X0
IKCIIEPUMEHTA U OOBEKT MCCIIEJOBAHMS;

- TIpY HEOOXOMMOCTH MTPUBOIAT PUCYHOK YCTAHOBKH; PE3YJIbTATHI OMBITOB (PUKCHPYIOT B BHIE PUCYHKOB C
00s13aTeTbHBIMH TOAIMCSMH K HUAM, a TAKKe TAOJHUIIBI WM OTMUCHIBAIOT CJIOBECHO (XapakTep oopMIIeHHsT paboThI
OOBIYHO YKA3aH B METOIMUYECKHX YKA3aHUAX K CAMOCTOSITELHBIM paboTam);

- B KOHIIE KKI0i paGOTHI JEA0T BBHIBOJ MM 3aKJII0UEHHE, KOTOPhIE 00CYK/IAI0TCS TIPY MOIBEICHIH UTOTOB
3aHATHAL

Bce mepBuHbIe 3a1MCH HEOOXOIMMO JeJIaTh B TETPAIH MO X0y IKCIIEPUMEHTA.

[poBeneHue 1a00PaTOPHBIX pabOT BKIIOYAET B CE0s1 CIIE/IYIONINE ITATIbI:

- TIOCTAHOBKY TEMBI 3aHATHI U OpeiesieHre 3a1a4 JJabopaTopHOit paGoTHI;

- olIpeiesieHue TIopsIKa JTaG0PATOPHO-TIPAKTUIECKON pabOThI I OTIEIBHBIX €€ ITAIIOB;

- HETIOCPE/ICTBEHHOE BHITTOJIHEHHE JTAO0PATOPHOH padOTHI CTYICHTAMU W KOHTPOJIb 33 XOJOM 3aHSTHI 1
COOJIIOAEHUEM TEXHUKU OE30IIaCHOCTH;

- TIO/IBE/ICHHE UTOTOB JIAO0PATOPHO padOThI U (POPMYJTMPOBAHIE OCHOBHBIX BHIBOJIOB.

Ipy OArOTOBKE K J1aGOPAaTOPHBIM 3aHATHAM HEOOXOIMMO 3apaHee N3YUUTh METOIMIECKHE PEKOMEH/IAIINHN 110
ero nposeaeHnio. OOpaTUTh BHUMaHKE Ha [1eJTh 3aHATHs, HA OCHOBHBIE BOIIPOCHI /IS TOATOTOBKM K 3aHATHIO, HA
cofepKaHue TeMbl 3aHATHS.

JlaGopaTopHOe 3aHATHE POXOIUT B BUJIE AUAJIOra - pa30opa OCHOBHBIX BOMPOCOB TeMbl. Tak:ke 1abopatopHOe
3aHATHE MOXET MIPOXOIUTh B BUIE TTOKA3a MPE3EHTAIIN, JEMOHCTPATUBHOTO MaTepHaa (B YaCTHOCTH TUIAKaTOB,
CITafi[IOB), KOTOPBIE COMTPOBOXKIAIOTCS OECeIoN MPENofABaTENst CO CTYICHTAMU.

K nabopatopHbiM paboTaM CTYIEHT JOMYCKAETCS TOJIBKO MOC/IE MHCTPYKTaka 10 TEXHUKe OE30MAaCHOCTH.
TMono)eHNs TEXHUKN OE30TaCHOCTH M3JI0KEHBI B MHCTPYKIIUAX, KOTOPBIE JOJIKHBI HAXOIUTHCS Ha BUIHOM MECTe
B s1aboparopum.
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€aMoCTOSI-
TeJbHas padoTa

CamocrosresbpHas pa60Ta P U3YYCHUUN JUCHUIIIMH BKJIIOYACT: - YTEHUE CTYAEHTAMU pCKOMeHHOBaHHOﬁ
JIMTEPATYpPbl U YCBOCHUE TCOPETUYCCKOI'O MaTepHraia JUCHUIIIUHLI, - 3HAKOMCTBO C I/IHTCpHeT-I/ICTO‘{HI/IKaMI/I; -
NOATOTOBKY K pa3/IMYHbIM CI)OpMaM KOHTPOJIA (TCCTI)I, KOHTPOJIbHBIE pa6OTBI, KOJ'IJ'IOKBI/IyMI)I); - IOATOTOBKY "
HalmcaHue pecbepaTOB; - BBIIIOJTHEHUE KOHTPOJIbHBIX pa60T; - IOATOTOBKY OTBETOB HA BOITPOCHI 1O Pa3JIMYHbIM
TEMaM JUCHUILIIMHBI B TOH MoCJaACa0BaTCIIbHOCTH, B KaKOU OHM MMpeaACTaBJICHBI. HJ'[aHI/IpOBaHI/Ie BpEMCHU,
HCOGXOHI/IMOFO Ha U3y4YCHUEC NUCHUILIMH, CTYJEHTAM JIy4ll€ BCEr0 OCYHIECTBJIATD BECh CEMECTD, IMpeAyCMaTpruBast
IIpU 9TOM PETYJIAAPHOE MOBTOPEHUE MaTepHraia. HpI/I N3YyYCHUMN JUCHUITIMHBI CHavaJj1a HCO6X0)]I/IMO 1o Ka)KHOfI
TEME NPOYUTATh PEKOMEHIOBAHHYIO JIMTEPATYPY U COCTABUTH KpaTKI/Iﬁ KOHCIIEKT OCHOBHBIX HOHOX(CHHﬁ,
TE€PMUHOB, CBeHeHHﬁ, Tpe6yIOIHI/IX 3allOMHUHaHUA U ABJIAIOIIUXCA OCHOBOIIOJIaraloniiMu B 3TOU TeMe A
OCBOCHUA MOCJIEAYIOIIUX TEM KYypca. IIJ'IH paclinpe€HrA 3HaHUSA 1O JUCHUITIMHE PEKOMEHAYETCA UCTIOJIb30BATh
I/IHTepHeT-pecypcm; IMPOBOJAUTD MMOUCKU B PA3JIMYHBIX CUCTEMAX U UCIIOJIb30BATh MaTe€praJibl CaﬁTOB,
PEKOMEHAOBAHHBIX MPEIoJaBaTe/IEM. HpI/I IIOAIOTOBKE K KOHTpOJ’IbHOfI pa60Te HCO6XO)]I/IMO MMpoOYnTaTh
COOTBETCTBYIOINE CTPAHHUIIBI OCHOBHOT'O y‘-IeGHI/IKa. JKenaTeapbHO TaKXke YTEeHHUE HOHOHHI/ITGJ’ILHOﬁ JIMTEPATYPHI.

9K3aMCH

Ha sk3ameHe onpefenseTcss Ka4ecTBO U 00bEM YCBOSHHBIX CTYAEHTaMU 3HaHMI, CHOCOOHOCTD K 000OIIEHHIO,
aHAJIM3Y, BOCIIPUATHIO MH(POPMALMH, IOCTAHOBKY LIS U BHIOOPY ITyTel ee NOCTHKEHNS, a TAKkKe YMEHHe
paboTaTh C HOpPMATUBHBIMH JIOKYMEHTAMHU B PaMKaX JUCHUIUTMHBL. OH MOXET ITPOBOAUTHCS B YCTHOH MU
nmucbMeHHou popmax. Popmy mpoBeneHus omnpeaensger Kadeapa. [ToqrotoBka k sK3aMeHy - mporecce
WHIMBHAYAIbHBIA. TeM He MeHee, CYIeCTBYIOT HEKOTOpbIe MTpaBuila, 3HAHUS KOTOPHIX MOTYT OBITH MOJIE3HBI /IS
BceX. 3aJI0roM YCTIEIIHOW CIa4uM 9K3aMeHa SIBJISIETCs CUCTeMaThYecKas padoTa HaJl yueOHOMH AUCIUIUIMHON B
TeyeHHe cemecTpa. [1oaroToBKy XeJaTelbHO BECTH, UCXOIs U3 TpeOOBaHMM MPOrpaMMBbl yUeOHOM TUCHUIIIAHBL.
LenecooOpa3Ho MOLIAroBOe OCBOCHHE MaTepHala, BEITOJHEHHE Pa3IMYHbIX 3aJaHUH [0 Mepe U3yYeHHs
COOTBETCTBYIOLIMX COZIepKaTEIbHBIX Pa3Ae/oB JUCUUIUIMHBL. ECiM, roTOBSCh K 9K3aMeHy, Bbl HCIIBIThIBAETE
3aTpyJHEHHs, 0OpalaiTech 3a COBETOM K IPeNoaBaTeltio, TeM 0ojiee UTO MY CHCTEMaTHYEeCKOH OATrOTOBKE Y
BAacC €CTh TaKasl BO3MOKHOCTb. ['OTOBSICH K 9K3aMeHY, JIyUIlle BCEro COYeTaTh HOBTOPEHUE TEOPETHUESCKHIX
BOITPOCOB C BBINOJTHEHHEM IPAKTHYECKUX 3a1aHuil. TpeGoBaHMs K 3HAHUAM CTYIEHTOB ONpEAe/ICHbI
(benepabHBIM rocy1apCTBEHHBIM 00Pa30BaTENIbHBIM CTAHJAPTOM UM paboyelt MporpaMMon JucuIuHbL Llernb
9K3aMeHa - POBEPKA U OLIEHKA YPOBHSI MOJTyYEHHBIX CTYISHTOM CHELMaIbHbIX TO3HAHUH MO y4eOHOH
JWCLMIUIMHE ¥ COOTBETCTBYIOIIMX UM YMEHHMI M HABBIKOB, & TAK)KE YMEHHSI JIOTHUECKH MBICIHTB,
apryMeHTHPOBaTh M30PaHHYI0 HAYYHYIO O3ULIMIO, PEaripoBaTh Ha AOMOJHUTEIbHBIE BOIIPOCH, OPHEHTHPOBAThCS
B MaccuBe nH(popManuy, aepuHumi 1 Kateropuil. OlieHKe MoJIeKaT MPaBIJIBHOCTh U TPAMOTHOCTh Peun
CTYJIeHTA, €CJIM 9K3aMeH IPOBOJUTCS B YCTHOU (popMe, a TaKKe ero JOCTHKEHHUS B TeUSHHE CeMeCTpa.
JIONOJTHUTENBHOM 11e/IbI0 9K3aMeHa BJIsIeTCsl (POPMUPOBAHUE Y CTYASHTOB TAKUX Ka4eCTB, KaKk
OpraHU30BaHHOCTb, OTBETCTBEHHOCTD, TPYIOIIOONE, CAMOCTOSTEILHOCTb. TakKuM 00pa3oM, poBepseTCs
CIIOKMBILASICS Y CTY/IEHTa CHCTeMa 3HAHUM 10 JUCLHUILUIMHE, YTO UrpaeT OOJIBIIYI0 PoJib B HOATOTOBKE OyIyIIero
CIEIUAITICTA, CIOCOOCTBYET MOJTYYSHHUIO UM (PYHIAMEHTATILHOM U MPpogeCCUOHANBHON MOAroTOBKU. [1pu
MIOZITOTOBKE K 9K3aMeHY Ba)KHO MPABHJILHO M PALIMOHAIBHO PACIIAHUPOBATH CBOE BPEeMsl, YTOOBI yCIIETh Ha
Ka4eCTBEHHO BBICOKOM YPOBHE ITOJIOTOBUTHCS K OTBETaM IO BceM BoIlpocaM. Bo BpeMsi MOITrOTOBKHM K 9K3aMeHy
CTYJIeHTHI TAK)KE CUCTEMATU3UPYIOT 3HAHUS, KOTOPbIe OHU PHOOPESIH MPpY N3YYeHUH OCHOBHBIX TEM Kypca B
TeYeHHe CEMeCTpa. DTO MO3BOJISET UM YSICHUTH JIOTUYECKYIO CTPYKTYpPY TUCHUIUIMHBL, OOBbEAUHUTD OTEIbHBIE
TEMbI B €IMHYIO CHCTEMY, YBUIETh IEPCIIEKTHBHI ee pa3BuTHs. CamMocTosTeNbHast paboTa Mo MOATOTOBKE K
9K3aMeHy BO BpeMsl CECCUHM JIOJDKHA TUIAHUPOBATHCS CTYASHTOM, UCXOI U3 00IIero oobeMa BOIpocoB,
BBIHECEHHBIX HA 9K3aMeH, TaK, YTOObI 32 MPEeJOCTABISHHBIH I TIOATOTOBKU CPOK OH CMOT' PABHOMEPHO
pacripeiesMTh MPUOIM3UTEIBHO PABHOE KOJIMYECTBO BOIPOCOB YIS €XKEJHEBHOTO U3YUeHHs (TIOBTOPEHHMS).
BaskHO, 4TOOBI OIMH MOCIEHUI JeHb (JMO0 YacTh ero) ObUI BhIAGECH U1 OTIOJTHUTEIBHOTO TIOBTOPEHHUS BCETo
o0beMa BOIPOCOB B LIETIOM. ITO MO3BOJISIET CTYEHTY CAMOCTOSITENIBHO IIEPENPOBEPUTh YCBOSHNE MaTepraa.
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3aueT U 3k3ameH [ Ha 3auere u sK3aMeHe onpesensaeTcs KauecTBO U 00beM YCBOEHHBIX CTYAEHTaMU 3HaHUH, CIOCOOHOCTD K
000011IeHNI0, aHAIN3Y, BOCTIPUATHIO MH(OPMAaIMH, TOCTAaHOBKH 1I€JI U BHIOOPY ITyTe ee JIOCTHKEHUS], a TaKKe
yMeHue paboTaTh ¢ HOPMATUBHBIMU JJOKYMEHTaMH B paMKax AUCUMIUIMHBL. OH MOXKET MPOBOJUTHCS B YCTHOMW MU
nceMeHHou opmax. Popmy mposeseHus onpenenser kadenpa. [Toaroroeka k 3a4eTy ¥ 3K3aMeHy - NIPOLIECC
VHIVBUAYANIbHBIA. TeM He MeHee, CYIIeCTBYIOT HEKOTOpbIE IPaBUIIa, 3HAHHS KOTOPBIX MOTYT OBITh MOJIE3HBI IS
BceX. 3aJI0roM YCTIEITHOW ca4yy 3K3aMeHa SIBJIsSIeTCsI CUCTeMaThiecKas padoTa HaJl yueOHOM AMCIUIUIMHON B
TeueHue cemecTpa. [1oAroToBKy KeJaTeabHO BECTH, UCXO[sl U3 TPeOOBaHMI POrpaMMbl Y4eOHON AVCLUITIAHBL.
LenecooOpa3Ho MOLIATOBOE OCBOEHHUE MaTepUala, BBIIOIHEHUE Pa3/IMYHbIX 3aJaHUI [0 Mepe U3y4ueHHs
COOTBETCTBYIOIIMX COZIEPKaTENIbHBIX Pa3/iesioB TUCHMILUIMHBL. Eciu, roToBsich K 9K3aMeHY, Bbl HCTIBITHIBAETE
3aTpyJHEHUs, OOpalllaiiTech 3a COBETOM K IIPENoiaBaTellio, TeM 0oJjlee UTO IIPU CUCTEMaTUYECKOI IIOArOTOBKE Y
Bac eCTh Takasi BO3MOKHOCTb. ['0OTOBSICH K 9K3aMeHy, JIydIlle BCEr0 COYeTaTh MIOBTOPEHHUE TEOPETUIECKHX
BOIIPOCOB C BBITIOJIHEHHEM MPAKTHYECKUX 3a1aHui. TpeGoBaHus K 3HAHUSIM CTY/IEHTOB ONpe/esIeHbI
(benepanbHBIM rocyapcTBEHHBIM 00pa30BaTE/IbHBIM CTAaHJAPTOM M paboyel MporpaMMoi JUCHUIUIMHGL Llesn
9K3aMeHa - IPOBepKa U OlleHKa YPOBHSI MOJyYEHHBIX CTYJEHTOM CIIEIMAIbHBIX [TO3HAHWIT 10 y4eOHOH
JMCLUIIMHE Y COOTBETCTBYIOIIMX UM YMEHMI M HABBIKOB, a TAK)KE YMEHHsI JIOTHUECKH MBICIHTD,
apryMeHTHPOBaTh N30PaHHYIO HAYYHYIO TIO3HLIMIO, PearpoBaTh Ha JOTIOJIHUTENBHBIE BOITPOCH], OPUEHTHPOBATHCS
B MaccuBe nH(popManuu, JepuHUINI 1 Kateropuid. OLeHKe MoyIekaT MPpaBHIbHOCTh U TPaMOTHOCTb Pedr
CTyZIEHTa, ECJIM 9K3aMEH IIPOBOJUTCA B YCTHOU (hOpME, a TAKKE €ro JOCTUKEHUS B TEUEHHE CEMECTPA.
JIOTIOTHUTEILHOM LIENIbIO 9K3aMeHa sIBJIsieTCs1 (POPMUPOBAHUE Y CTY/IEHTOB TAKMX KayecTB, Kak
OPraHU30BaHHOCTb, OTBETCTBEHHOCTD, TPYIOJII00UE, CAMOCTOATEILHOCTb. TakuM 00pa3oM, IpoBepseTcs
CJIOKUBIIASICS Y CTYJIEHTa CUCTeMa 3HaHWUH I10 AUCHMIUIMHE, YTO UrpaeT OOJIBIIYIO pOjib B OATOTOBKE OYIyIIero
CIIEIMAITICTa, CIOCOOCTBYET MOJTyUSHHUIO UM (PyHIaMEHTATIbHOM U MpodecCHOHaBbHON MOAroTOBKH. [1pn
TIOATOTOBKE K 9K3aMEHY BaKHO MPaBIJIBHO M PAIIMOHAIBHO PACIUIAHUPOBATh CBOE BPEMs], UTOOBI YCIIETh Ha
Ka4yeCTBEHHO BHICOKOM yPOBHE IOJrOTOBHUTHCSI K OTBETaM I10 BCEM BorpocaM. Bo BpeMst HOArOTOBKY K 9K3aMeHy
CTYZEHTHI TaK)KEe CUCTEMaTH3UPYIOT 3HaHHsI, KOTOPblE OHU MPUOOPENU MPH U3yUYEHUH OCHOBHBIX TEM Kypca B
TeYeHUe ceMecTpa. DTO MO3BOJISIET UM YSICHUTh JIOTHUYECKYIO CTPYKTYPY AUCHUILUIMHBI, OObEIMHUTD OT/EJIbHbIE
TEMBI B €/IMHYIO CUCTEMY, YBUAETD MEPCIEKTHBH ee pa3BuTHs. CamMmocTosiTesbHast paboTa 1Mo MOATrOTOBKE K
9K3aMeHy BO BPeM: CECCUM JIOJIKHA IVIAHUPOBATHCS CTYAEHTOM, UCXO/ U3 001Iero oobeMa BOIIPOCOB,
BBIHECEHHBIX Ha 9K3aMeH, TaK, YTOOBI 32 MPeAOCTaBIEHHBII /151 TOJATOTOBKH CPOK OH CMOT' PABHOMEPHO
pacrpenenauTb MpUOIU3UTEIFHO paBHOE KOJIMYECTBO BOIPOCOB [IJIs1 €KEAHEBHOTO N3y4YeHHUs (TIOBTOPEHHUS).
BasxHo, 4TOOBI OJIMH MOCIEHUIN JeHb (JINO0 YacTh ero) ObUT BbIAEJIEH IS IOTOJIHUTEIbHOTO IOBTOPEHUS BCETO
00beMa BOIIPOCOB B LIEJIOM. DTO HO3BOJIAET CTYJEHTY CAMOCTOATENIBHO IIEPENPOBEPUTh YCBOSHUE MaTepuaa.

10. TlepeyeHp nH(OPMAMOHHBLIX TEXHOJIOTHII, HCIOJb3YEeMbIX IPU OCYIIEeCTBJIEHHH 00Pa30BaTEJILHOrO Mpomecca
o JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb MPOrpaMMHOro odecnedeHnst U HH( OPMAIUOHHBIX CIIPABOYHBIX
cucreM (IpU HEOOXOUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOIb3yEMBIX IIPH OCYLIECTBICHHN 00Pa30BaTEILHOIO IPOLiECca M0 JUCHUILIIHE
(MOZyJII0), BKJIIOYAS NTepeyeHb MPOrpaMMHOr0 oOecieueH!s 1 MH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, ITPE/ICTABJICH B
[punoxennu 3 x pabovelt mporpaMme TUCITUTLIMHBL (MOIYJIS).

11. Onncanne MaTepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOX0JUMOIT /ISl 0CYI[eCTBJIEHUSI 00Pa30BaTEJILHOTO
nponecca no JUCHUAILIHHE (MOIYJII0)

MaTepI/IEUIBHO-TCXHI/I‘ICCKOG obecrieueHne O6paSOBaTCHbHOFO nponecca 1no AMCuuIinHe (MO,Ily)IIO) BKJIIOYAET B ce0s cireaymomue
KOMIIOHCHTHI:

TTomerteHus UIst CAMOCTOSITEIbHON pabOThl 00YJaIONIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMAIN3UPOBAHHON MeOeIbIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITIOTEPHOW TEXHUKOM C BO3ZMOKHOCTBIO MOJKTIOUeHHsI K ceTr "VIHTepHeT" 1 obecredeHueM JOCTyma
B 9JICKTPOHHYI0 MH(OPMAITMOHHO-00pa3oBaTebHylo cpeny KOV,

VueOHble ayAMTOPUH ISl KOHTAKTHOM paboTHI ¢ MpernojaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATM3MPOBAHHON MeOeblo (CTOJIbI
U CTYJIbS1).

KommnbloTep 1 puHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaIoB.
MynbTUMeINIHAS 8y IUTOPHSL.

KommnbloTepHBIit Kitacc.

Crenanu3upoBaHHast 1abopaTopHsl.

12. CpencrBa aganramuy mpenoaBaHusl JHCIHAILUIMHLI K MOTPEeOHOCTSIM 00yUJaomuxcsa HHBAJINJI0B 1 JIAIL ¢
OrpaHUYeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

3AE
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HpI/I HCO6XOJII/IMOCTI/I B O6paBOBaTeHI)HOM npouecce MpuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOIMH, 06J'IGFLIEHOH_II/IC
BOCIIpUATUE I/IHCbopMaHI/II/I O6y‘-laIOHII/IMI/IC${ HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3JOPOBbA:

- CO3/]aHKE TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTePHATHBHBIC
(bopmbl, yIOOHBIE 1JTs1 Pa3IMYHBIX MOJIb30BATENCH;

- CO3/]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMIHBIX BUIAaX Oe3 MOTepH JAAHHBIX WM CTPYKTYPHI, IPEIyCMOTPETh
BO3MOKHOCTh MacIITaOMpPOBaHHUsI TEKCTa M M300pakeHNH Oe3 IOTepy KayecTBa, MPpeyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHs
KOHTEHTOM C KJIaBUATypBHl;

- CO3/IaHMe BO3MOKHOCTEH 111 00yUaIOIMXCsl BOCHPHHUMATD OJIHY U Ty ke MH(OPMALIMIO M3 Pa3HbIX HCTOYHUKOB - HALIpHMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOTy4Yaad MH(POPMALIMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHUEC MPOrpaMMHBIX CPEICTB, 06CCHC‘{I/IBa}OI_[II/IX BO3MOXHOCTb OCBOCHUA HABBIKOB U yMCHHI;'I, CpOpMI/IpyeMI)IX
HHCHHHHHHOﬁ, 3a CUeT AJIbTCPHATUBHBIX CHOCO6OB, B TOM YMCJI€ BUPTYaJIbHbIX na6opaTopI/1171 1 CUMYJIALIMOHHBIX TCXHOHOFHﬁ;

- IPUMCHEHNC JUCTAHIIMOHHBIX 06paSOBaTCHLHHX TEXHOJIOTUI JUIA Tiepeiavin HH(bOpMaLIHPI, OpraHu3alvi pa3jiInvHbIX (bOpM
PIHTCpaKTPIBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10mer0c51 C IpenogaBarejeM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BaHbl JId IPOBEACHU A BUPTYaJIbHbIX JICKI.IPIIZ C BOBMOJXHOCTBIO B3aHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIUOHHOI'O
O6y‘ICHI/I${, MPOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUTHI BBITTIOJTHEHHBIX pa60T, MpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHE JIUCTAaHIIMOHHBIX 00pa30BaTesIbHbIX TEXHOJIOTHH Il OpraHu3alyy bopM TEKYIIEro ¥ MpoMeKyTOUYHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIBHOCTU CIaYN 06y‘laIOH.[I/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PAaHUYCHHBIMUA BO3MOKHOCTAMUA 3J0POBbA
(bOpM HpOMC)KyTO‘IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHCHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYUN:

- IPOAJOJIKUTEIbHOCTU CAAYN 3a4€Ta WM IK3aMeHa, IIPpOBOAMMOTIO B MMMCbMEHHOU (bopMe, - He Oonee yem Ha 90 MUHYT;,

- MPOIOJIKUTEIBHOCTHY TIOATOTOBKYU 00YUAIOIIEerocst K OTBETY Ha 3a4ETe WM 9K3aMeHe, IIPOBOIMMOM B YCTHOU (popMme, - He
6osiee yem Ha 20 MUHYT;

- MMPOAOJIKUTEILHOCTY BHICTYIUICHUs 00YYAIOIIErocs MPH 3alUTe KYypPCOBOM padOTH - He OoJjiee YeM Ha 15 MUHYT.

IIporpamma cocraiieHa B cootBeTcTBuu ¢ TpedoBaHussMu PI'OC BO u yueOHbIM tuianoM mo Harpasienuio 04.03.01 "Xumus" u
MPOpHITIO MOATOTOBKY " XUMHUS'.
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IIporpamma aucuuruimas "®uznka”; 04.03.01 "Xumus".

Tpunoosicernue 2
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.10 ®usuka

IlepeyeHs JurepaTypbl, He0OX0UMOI ISl 0CBOEHHUS JUCIUILUITHHBI (MO /TyJjIs1)

Hanpagsnenue noaroroku: 04.03.01 - Xumus
[Ipoduits moAroToBKM: XuMHs

Kpanu¢ukanus BeITyCKHUKA:_OaKanaBpp

dopma 0OydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcHoBHas JuTepartypa:

1. CageinbeB, 1. B. Kypc obmieit ¢usmku : yuedHoe nocodue 11st By30B : B 5 tomax / U. B. Cagenbe. - 6-e u3g., cTep. -
Cankr-IletepOypr : Jlans, [6. r.]. - Tom 1 : Mexanuka - 2021. - 340 c. - ISBN 978-5-8114-6938-3. - TekcT : 3:1eKTpOHHBIH //
Jlans : anekTpoHHO-OMOMoTeuHas cuctema. - URL: https://e.lanbook.com/book/153686 (nata obpamenus: 24.05.2021). -
Pexum moctyna: ajist aBTOpU3. MOIb30BaTENEH.

2. Cagenbes, 1. B. Kypc o6meii ¢usukn : yue6Hoe nocodue : B 5 Tomax / 1. B. CasenbeB. - 5-e u3n. - Cankr-IletepOypr :
Jlanb, 2021 - Tom 2 : DnexrpudectBo U MarHeTusMm - 2021. - 352 c. - ISBN 978-5-8114-1208-2. - TekcT : 31eKTpOHHBII //
Jlanb : anexTpoHHO-OMbOMOTeYHas cucteMa. - URL: https://e.Janbook.com/book/167870 (nata obparuenust: 24.05.2021). -
Pesxum ocTyna: st aBTOpU3. MOJIb30BaTeNEH.

3. Cagenbes, 1. B. Kypc o6uieii ¢husuku : yueOHoe nocodue : B 5 tomax / M. B. CaenbeB. - 5-¢ u3n. - Cankr-IlerepOypr :
Jlanp, 2021 - Tom 4 : Bonnsl. Onruka - 2021. - 256 c. - ISBN 978-5-8114-1210-5. - Tekcr : a1ekTpoHHBIA // JlaHsb :
3NIEKTPOHHO-OMbIMoTeyHas cucrema. - URL: https://e.lanbook.com/book/167872 (nata o6pamenus: 24.05.2021). - Pexum
JOCTyIa: 1JIs1 aBTOPU3. TTOJIb30BaTENIEH.

4. CagenbeB, 1. B. CoopHUK BOITPOCOB ¥ 337124 110 0011el ¢usmke : yuedHoe nocodue / V. B. Casenbes. - 9-e uzg,., crep. -
Cankr-IletepOypr : Jlanb, 2019. - 292 c. - ISBN 978-5-8114-4714-5. - Tekcr : anexTpoHHsli // JlaHb :
3NIeKTpOHHO-OubMoTeunas cucrema. - URL: https://e.Janbook.com/book/125441

(mata oopamenus: 24.05.2021). - Pexxum mocTyma: yist aBTOPU3. TIOJIb30BATEIIEH.

JonoHUTEILHAS JUTEpaTypa:

1. JTauncGepr, I'. C. Ontuka : yueGHoe nocodue / I'. C. JlanacGepr. - 7-e usf., crepeot. - Mocksa : PUSMATIIUT, 2021. - 852
c. - ISBN 978-5-9221-1742-5. - Tekcr : aneKTpoHHBIH // JIaHb : 371eKTpOHHO-OnOMoTeuHas cuctema. - URL:
https://e.lanbook.com/book/185678

(mata obparenus: 24.05.2021). - Pexum nocTyna: 1yist aBTOPU3. TOJIb30BATEIICH.

2. CuByxuH, [. B. O6mmii kypc ¢pusuku : yueoHoe nocodue / [I. B. CuByxuH. - 3-e uza.,crep. - Mocksa : PUSMATIIUT, [6.
r.]. - Tom 4 : Onrtuka - 2002. - 792 c. - ISBN 5-9221-0228-1. - Tekcr : 31eKTpoHHbIH // JIaHb : 371eKTPOHHO-0MOIMOTEYHAS
cucrema. - URL: https://e.lanbook.com/book/2314 (nata obpamenust: 24.05.2021). - Pexxum gocryna: ajist aBTOpu3.
10JIb30BaTEeIEH.

3. Byrukos, E. . Ontuka : yuedbHoe nocodue / E. U. Byrukos. - 3-e uzn., non. - Cankt-IlerepOypr : Jlans, 2021. - 608 c. -
ISBN 978-5-8114-1190-0. - Tekcr : anektponHsiii // JIans : 31ekTpoHHO-OMOMMOTeuHast cuctema. - URL:
https://e.Janbook.com/book/168365 (narta obpamienus:: 24.05.2021). - Pesxum nocryna: 1uisi aBTOpU3. MOJIb30BaTENeH.

4. Kamamaukos, C. I'. Dnektpudectso : yaeOHoe nocodue / C. I'. KanamHukos. - 6-¢ uzn. - Mocksa : PUSMATIINT, 2008. -
624 c. - ISBN 978-5-9221-0900-0. - TekcT : anekrpoHHbIi // JIaHb : 971eKTpOoHHO-0MOMoTeuHast cuctema. - URL:
https://e.lanbook.com/book/59496

(mara obpamenus: 24.05.2021). - PexuM octyna: Juist aBTOPU3. TIOJIb30BATEIIEH.
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IIporpamma aucuuruimas "®uznka”; 04.03.01 "Xumus".

Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)
51.0.10 ®usuka

IIepevyens nH( OPMAMUOHHBIX TEXHOJIOTHIl, HCI0JIb3YE€MBIX /IJISI 0CBO€EHHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 0OecneyeHns1 U HH(OPMAIMOHHBIX CHPABOYHBIX CHCTEM

Hanpagsnenue noaroroku: 04.03.01 - Xumus

IIpodpuins moAroToBKM: XuUMHS

KBammdukanus BbITyCKHUKA: OaKanaBp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus Mo oOpa3oBaTesibHON nporpamme: 2023

OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
WzpatenscrBa "JlaHp" , JOCTYI K KOTOpOH mpefoctasieH obydaomumMcst. OBC Mznarenscrea "Jlanp" BKIOUaeT B cedst
3JIEKTPOHHBIE BEPCHU KHUT M31aTesbeTBa "JlaHp" ¥ ApYruX BeIyINX N3AaTebCTB YUeOHOM JIMTEpaTyphl, a TaKXKe 3JIEKTPOHHbIE
BEpCUU NEPUOJUYECKUX U3AHUI N0 €CTECTBEHHBIM, TEXHUUECKUM U r'yMaHUTapHbBIM HaykaMm. DbC U3parenscrea "Jlanp"
obecrieunBaeT JOCTYI K HayYHOH, y4eOHOM JIMTepaType U HayYHbIM ePUOINIECKIM M3/IaHUSIM 10 MaKCHMAIbHOMY KOJIMYECTBY
MTpoMIIbHBIX HAITPABJIEHUH C COOMOJEHNEM BCEX aBTOPCKHMX U CMEKHBIX ITPaB.
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