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1. Hess 1 3271241 0CBOCHHMSA THCHUIINHBI

Ilensr OCBOCHHS NHUCHMIUIMHBI - O3HAKOMJICHHE CTYJIEHTOB C COBPEMEHHOW (pu3nyecKoin
KapTUHOW MHpa, HU3y4Ye€HHE TEOPETUYECKUX METOJOB aHaiuu3a (U3MYECKUX  SIBICHUI,
(dbopMUpOBaHNE HaBBIKOB AKCIIEPUMEHTAIBLHOTO UCCIeIOBAaHUS (DU3MUECKUX SBJICHHUM U MPOIIECCOB;
o0y4yeHHe TpaMOTHOMY TPHUMEHEHHUIO TMOJOXEHUH (QyHAaMEHTAaTbHOH (U3UKH K HaydyHOMY
aHAJIU3y CUTYallMil, C KOTOPBIMHM CIELHUAINCTY NPUXOJUTCS CTAJIKUBATHCS MPU CO3aHUU HOBOM
TEXHHUKU U TEXHOJIOTHIA.

3ajaun U3y4eHus: JUCLHUIIIUHBI:
- (hopMupoBaHKE y CTYJJCHTOB OCHOB €CTECTBEHHOHAYYHOT'O MUPOBO33PEHHSI U O3HAKOMIICHUS C
UCTOpHUEH pa3BUTUS (PU3MKU U OCHOBHBIX €€ OTKPBITHIA;
- (hopMupoBaHHE YMEHUI CAaMOCTOSITEIIBHO U3y4aTh JUTEPATYPY, AJIs TOHUMAHUS KOTOPOM
HE00XO0IMMO 3HAHUE OCHOBHBIX (PU3MUECKUX 3aKOHOB M METOJIOB, MOJIH30BATHCS CIPABOYHOI
JIUTEPATYpPOI.

2. [lnanupyemblie pe3yJbTaThl 00yUeHHUsI M0 TUCIHUIIMHE , COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yJbTaTaMM 0CBOeHMsI 00Pa30BaTeJIbHOM MPOrPaMMBbl

Komnemenyuu, unouxamopwi u pe3yriomamol 00yuenus
OIIK-1 CnnocobeH NpUMEHSTh €CTECTBEHHOHAYUHbIE U OOIIEMH)KEHEPHBIE 3HAHUS, METOIbI
MaTeMaTHYECKOro aHaJIM3a U MOJIEIMPOBAHNUS B TPO(PECCHOHANBHOM NesATEIbHOCTH
OIIK-1.1 Mcnonb3yeT MeTo/1bl €CTECTBEHHOHAYUHbIX OOIENHKEHEPHBIX HAYK U IPUMEHSET
METO/bl MATEeMaTUYECKOI'0 aHAJIN3a U MOJIETIMPOBAHUS B IPO(HECCHOHAIBHON AEATEIbHOCTH
3nams:
OIIK-1.1/3u1 maTemaTuueckuii anmnapat uccieoBanus GyHKUUN, IMHEHHON anreopsl,
Qg QepeHIMaTbHOTO U HHTETPATBHOTO HCYHCIICHUS, PAIO0B, TH(ddepeHInaIbHBIX
ypaBHEHUH, TEOpUU PYHKLUI KOMIUIEKCHOTO IIEPEMEHHOI0, YUCICHHBIX METO/I0B,
OIIK-1.1/362 ocHOBHBIE 3aKOHBI (PU3UKH U TEPMOJAMHAMUKHI, XUMHU METAJIOB,
OIIK-1.1/313 3aKkOHBI TEOPETUUECKON MEXAHUKH, METO/IbI pacueTa KHUHEMAaTUYECKUX U
JUHAMHYECKUX [apaMeTpOB ABM)KEHUS MEXaHU3MOB
Ymemu:
OIIK-1.1/¥M1 ucnonb3oBath HpU3NMKO-MaTEMaTHUECKH amnmapar Juist pa3paboTKu
MaTeMaTHYECKUX MOJIee! SBICHUH, TPOLIECCOB M OOBEKTOB MPH 3aJJaHHBIX
JIOTYILEHUSAX U OTPAaHUYEHUAX
OIIK-1.1/YM2 onpenensats GU3NKO-XUMHUECKUE MTPOLECCHI (SBICHNUS ), XapaKTEepHbIE
U1 00beKTa MPOo(hecCHOHATILHON e TEIbHOCTH, HA OCHOBE TEOPETUYECKOTO UITU
9KCIIEPUMEHTAILHOTO UCCIIEI0BAaHUS
Braoemy:
OIIK-1.1/HB1 HaBbIKaMM MPUMEHEHHSI METOJIOB MATEMaTHUECKOTO aHAIN3a,
MIPOEKTUPOBAHMS U MOJIETUPOBAHUS IPOIIECCOB B MPO(HECCHOHATILHOM e TENIbHOCTH
OIIK-1.1/HB2 HaBbikaMu 00paOOTKH PacYETHBIX M SKCIIEPUMEHTAIBHBIX JAHHBIX
BEPOATHOCTHO-CTaTUCTUYECKUMHU METOAAMHU
OIIK-1.1/HB3 HAaBbIKAMM  HCIOJIb30BAHUS  METOAOB  TEOPETUYECKOTO U
AKCIIEPUMEHTAJILHOTO UCCIIEIOBaHMUSI.

3. MecTo qucuuminHbl B crpykrype OII

Huctiummuaa b1.0.06.03  «®wusukay OTHOCHUTCA K 00s3aTeNbHOM dYacTH 00pa3oBaTelbHON
porpaMMsl U u3yyaercs B cemectpe(ax): 1, 2, 3.
[Tocneayrolue TUCHUIIIMHBI (IPAKTUKU) TIO CBA3SIM KOMITETEHIIUH:

b1.0.06.02 Maremaruka,

b1.0.07.09 Metannorpadusi 30HbI TEPMUYECKOTO BIUSHUS BHICOKOHEPTETHUECKUX

IMponecCoB;
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b2.0.04(IT) Hayuno-uccnemnoBarenbckas IpaKkTHKa;
b1.0.07.12 Hayuno-uccnenoBaTenbckas padora;
b2.0.01(Y) O3nakomuTenbHas IPAKTHKA,
b1.0.07.13 OcHOBBI TEXHOJIOTUY MAIIMHOCTPOCHHUS;
b51.0.04.02 IToaroroBUTEIHLHO-CBAPOYHBIC PAOOTHI;

b3.01() IToaroroBka K mpolieaype 3aluThl U 3allMTa BEITYCKHON KBATU(DUKAITMOHHOMN
paboThI;

b2.0.05(I1n) [Ipepaumiomuas nmpakTUka;
b1.0.06.04 Ilpukiannas MaTreMaTiKa 1 MaTeMaTUYECKast JIOTUKA;
OTJI.05 TlpoekTHast 1eATEIBHOCTS;
b1.0.05.03 CnenmanbHbIe IJ1aBbl MATEMATHKY;
b51.0.05.01 CrneunanbHbie T71aBbI QUUKH;
b51.0.07.08 Teopusi aBTOMaTUYECKOTO YIIPABIICHUS;
b1.0.07.06 Texuuueckas MeXaHHKa U COPOTUBJICHUE MAaTEPUAJIOB;
b51.0.02.03 Texnonoruu padoThl ¢ HHGOPMAITUEH;
b51.0.07.10 ®u3uko-xuMHUECKHE IPOLECCHI B IUIA3MEHHBIX U CBAPOYHBIX TEXHOJIOTHUSX;
b51.0.01.01 ®unocodus;
b1.0.06.05 Xumus MeTallios;
B npomecce w3ydyeHUs OUCHMIUIMHBI CTYACHT TOTOBHTCA K BHIaM NpOQecCHOHATHHON

NEeSITeIbHOCTH M PpeIICHUI0 MNpodecCHOHANbHBIX 3aaad, mnpeaycMmorpeHHsix PI'OC BO wu
00pa3oBaTesIbHOI MPOrpaMMON.
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4. O0bemM MCUMIIMHBI M BUABI Y4eOHOIT padoThI
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5. Copepxxanue IMCUMILTHHBI

5.1. Pa3gennbl, TeMbl AUCHUIJIMHBLI 1 BUAbI 3aHATHIH

a0COJIFOTHO TBCPAOTO TCJIa
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Pa3znea 1. Mexanuka 44, 2| 0,5 2| 40
5
Tema 1.1. Kunematuka 12, 0,1 12
MOCTYMATENbHOIO U 1
BpaIaTeIbHOTO JIBHKCHHUSI
TBEPJIOTO TeJa
Tema 1.2. JlunaMuKa JBHKESHHS 17, 21 0,2 1| 14
MaTepHalbHOW TOUKU U 2
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Tema 1.3. Mexanndeckas 15, 0,2 1| 14

9Heprus u padbora. 3aKOHBI 2

COXpaHEHHUS B MEXaHHUKE.

Paszgea 2. MoJgiekyJisipHasi 26 1 1| 24

¢pu3nka U TepMOIMHAMHUKA

Tema 2.1. MonekynsipHas 12, 0,5 12

buznka 5

Tema 2.2. TepmoanHaMuka 13, 0,5 1] 12
5

Paznen 3. DiekTpu4ecTBO U 50 2 1 1| 46

MarHeTH3M

Tema 3.1. DnekTpocraTuka 17, 0,2 1| 16

25 5

Tema 3.2. ITocTOSHHBIN 14, 21 0,2 12

AJIEKTPUYECKUIN TOK 25 5

Tema 3.3. MaraurocraTuka 8,2 0,2 8
5 5

Tema 3.4. DneKTpoOMarHeTU3M 10, 0,2 10

25 5

Pa3zpnen 4. Kone6anust m BoIHBI | 32, 2| 05 2| 28
5

Tewma 4.1. Obmias Teopust 11, 0,2 1] 10

KoJIeOaHMI 2

Tema 4.2. O0Oue cBeAEHUS O 8,1 0,1 8

BOJTHAX

Tema 4.3. BoiHOBas onTHKa 13, 21 0,2 1| 10
2

Pa3pen 5. KantoBasi 17, 0,2 1| 16

MeXaHHMKa. 2

Tema 5.1. KopnyckysisipHo- 8,1 0,1 8

BOJIHOBOM JTyaJIN3M

Tema 5.2. OCHOBEI KBAHTOBOU 9,1 0,1 1 8

MEXaHUKH

Pa3znen 6. Di1eMeHTBI aTOMHOI 20, 2| 04 18

¢pu3uku. Puznka TBEPAOIO 4

Teja

Tema 6.1. DeMeHTBI aTOMHOM 12, 21 0,2 10

buzuku 2

Tewma 6.2. ®uzuka TBepaoro tena | 8,2 0,2 8

Paznen 7. ®uzuka aTOMHOTO 17, 0.4 1| 16

SIIpa U 3JIEeMEHTAPHbIX YaCTHI] 4

Tema 7.1. ®du3uka aTOMHOTO 9,2 0,2 1 8

sanpa

Tema 7.2. DneMeHTHI GUBUKH 8,2 0,2 8

AJIEMEHTapHbBIX YaCTHII.

Hroro 208 8 4 8 | 188
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5.2. Conep:xanne pa3esoB, TeM JMCHUILIHH U (POPMBI TEKYylIero KOHTPOJIS

Pa3zoen 1. Mexanuka

Tema 1.1. Kunemamuka nocmynamensbHo20 U 6paujamenbHo20 08UNCEHU MBepO02o meid

Teno orcuera. Cucrema orcuera. Paguyc-sekrop. Tpaekropus. [lyts. [lepemenienune. CkopocTb.
Yckopenue. CriocoObl ONMUCAHUSI IBMXKEHUS: JIMHEHHBIE U YIJIOBble KMHEMAaTHYECKHE BETUUMHBI.
B3aumocssi3b JUHENHBIX u YIJIOBBIX IIEPEMEHHBIX.
ITocTynarensHoe JBUKEHUE.
JIBr>keHHEe 110 OKpYKHOCTH. BpamarenpHoe [BvkeHHe. Yacrora M IEpUOJ  BPALLCHHUA.
HopMmanbHoe (LEHTpOCTpEeMUTENbHOE), TaHTEHIMAIbHOE (KacaTelbHOE) U TOJHOE YCKOPEHHUS.
MrHoBeHHas 0Cb BpallleHUS.

Tema 1.2. Jlunamuka 08udicenuss MamepuaibHoU MouKy u a6CoOIOMHO meepio2o meid

Cwna. Ilpunmun cynepno3unuu. CBoOomHas MarepuaibHas Touka. IlepBbrii 3akoH HeroToHa.
WNuepuumaneHbie cucremsl orcyera. MHepuwms, macca, MMIyiabc Tena. Bropoi 3akoH HeroToHa.
Nmmnynse cunbl. Lentp macc. Tperumii 3akon Herotona. IlpeoGpazoBanust ['aymmnes. Ilpaswiio
CJIOKEHMSI CKOPOCTEM B KJIACCMYECKON MEXaHHKE. 3aKOH BCEMHUPHOro TAroteHus. Cuia TsHKECTH.
Bec Tena. Peaknus OITOPHI. Yupyras CHUIIa. Cuna TpEHUS.
MoOMEeHT uMIyJbca U MOMEHT CUiIbl. MOMEHT MHEpLUMHU MaTepuaibHONW TOYKM M TBEPAOIO Tea.
OCHOBHOH 3aKOH IMHAMHMKHU BpanaTesbHOro JBWKeHus. Teopema llTelinepa.

Tema 1.3. Mexanuyeckas snepeus u paboma. 3aKoHvl COXpaHeHUs 8 MEXAHUKE.

Pabora. Pabora npu BpamiarenbHOM JBIXeHHU. MomHOCTh. DHeprus. Kuneruueckas sHeprus npu
IIOCTYNATEeJIbHOM M BpallaTeJbHOM JBMkeHuU. [loreHnuanbHas sHeprus. KoHcepBaTuBHbBIE U
HEKOHCEpPBATUBHBIE CWIBI. B3aMMOCBA3b MEXIy IOTEHUMAIbHOM JHEPrued M KOHCEPBATUBHOMU
CHUJIOM.

Buewinue u BHyTpeHHUE CUJIbl. 3aMKHYThIE (M30JIMPOBAHHBIE) CUCTEMBI TEJl. 3aKOH COXpPaHEHUS
UMIIyJbca. 3aKOH COXpaHeHUs MoMeHTa ummysbca. CoynapeHue tena. AOCONIOTHO YHPYruil u
HEeYIpyrui LEHTpaJIbHbIE yZapBhl.
[ToHass MexaHudeckass SHeEprus. 3aKOH COXpPAaHEHHMsT U HM3MEHEHMS MEXaHWYECKON DSHEpruu.
Bceobuiuii 3ak0H coXpaHEeHUs SHEPTUH.

Pa3zoen 2. Monekynapnas puzuka u mepmoounamuka

Tema 2.1. Monexynapuas guzuxa

MUKpOCKOTIMYECKHE ¥ MaKpOCKONUYecKrne mapameTpbl. CTaTHCTUYECKUH W TePMOJAMHAMHYECKUI
METO/ABl HCCIEJOBAHUS CHUCTEM, COCTOSALIMX M3 OOJBIIOr0 4YHCiIa CTPYKTYPHBIX 3JIEMEHTOB.
VpaBHeHne  cocTostHUST — waeanbHOoro  raza  (ypaBHenme  Kiameiipona-MeHeneesa).
OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KHHETUUECKOW TEOpUH MJs AABICHHS HJIEAJbHOTO Trasa.
Pacnpenenenne Makcemna. XapakTepHble CKOPOCTH JBHJKEHHS CTPYKTYPHBIX DJIEMEHTOB.
bapomerpuueckas ¢popmyna. Pacnipenenenue boabimana.

Tema 2.2. Tepmoounamura
BHyTpeHHssT 3HEprusl WAcaIbHOTO Tra3a. TeopeMa O paBHOPACIPEICICHUU SHEPTUU IO CTEMCHIM

CBOOO/IBI CTPYKTYPHBIX JJIEMEHTOB.
Pabora u temiomnepenaya, kak 1Be ¢popMbl oOMeHa sHeprueil. [lepBoe Havamo TepMOAMHAMMKH.
Obpatumeble u HeoOpaTUMbIe TEPMOJIMHAMUYECKHE MPOIIECCHI.
Temnoemkocts. PaGota mnpu wu3MeHeHun oObema rasza. YpaBHeHue Ilyaccona. Kpyrosbie
TEPMOJIMHAMHYECKHE MIPOLIECCHI. [ukn Kapno.

CratucTHYeCcKuil BeC COCTOSIHUSI CHCTEMBI (TEpMOAMHAMUYECKAs BEPOATHOCTH). DHTponHs. Bropoe
Hayajo TEPMOJUHAMHUKH.
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Pazoen 3. dnekmpuuecmeo u mazcHemum

Tema 3.1. Dnekmpocmamuxa

3akoH Kynona. Onexrtpuueckuii 3apsa. CBolicTBa 3apsiia. 3aKOH COXPAHEHUs DJIEKTPUYECKOTO
3apsna.

OnekrpocraTuueckoe noisie. HampskeHHOCTh 3neKTpocTaTHueckoro moiiss. CHIIOBbIE JTMHUU
3JIEKTPOCTATUYECKOT O 0JIA u ux CBOMCTBA.
IIpunnun cynepnosuuuu. Pacder HanpspKEeHHOCTEH 3JIEKTPUYECKUX IOJIEH HETOYEYHBIX 3apsiioB.
Teopema 'aycca st anexktpoctatuueckoro nois. Ilpumenenue teopemsl ['aycca s pacuera
noJsie HETOYEYHBIX 3apsI0B.
Pabora cun anekrpocraruyeckoro mnons. [lorenuman. Ilupkynanus BekTopa HAaNpsKEHHOCTH.
B3auMocBsI3b HAIPSHKEHHOCTH JIEKTPOCTATUYECKOrO IMOJSI U MOTEHLHUANA MOoJId. DJIEKTPUUECKUN
JTUTIOJb.

Huanexrpuk. Ilonspuzanust AUAIEKTPUKOB. OIJIEKTPUYECKOE II0JIE B JUANIEKTpuke. BekTtop
nossipu3anuu. J(Msnekrpuyeckas BOCIPUUMYMBOCTB. JIM3jieKTpuuecKkass MPOHULIAEMOCTb CPEBbI.
BekTop MHAYKIMK 3JIEKTPUUECKOro Mouist (BEKTOp 3JieKTpuueckoro cMmeineHus). Teopema ["aycca
JUIST UHAYKLMHM 3JEKTPUYECKOro Mojs. Pacder anekTpuuecKux IMOoJeill 3apsioB B BELIECTBE.
Turnbl JUIJIEKTPUKOB.
[IpoBoHUKM B 31ekTpuyeckoM noiie. Pacnpenenenue 3apsaoB B MPOBOJHHMKAX. JJIEKTPUUECKas
€MKOCTb YEJIMHEHHOI0 IPOBOJHUKA. OJEKTpUYECKass €MKOCTb KOHJEHcaropa. OHeprus
anekTpuyeckoro  mons.  OObeMHas ~ MIOTHOCTh ~ DHEPIMM  JJEKTPUUECKOTO  MOJIS.

Tema 3.2. I[locmosinHblll S1eKMpUYeCcKUul Mok

DNEKTPUYECKUH TOK, €ro XapaKTepUCTUKH U YCIIOBUS cyllecTBoBaHus. Cuila TOKa, pa3HOCTb
MOTEHIIMAJIOB, JJIEKTPOJBIKYIIAS CHUJla, AJEKTpUUYECKOoe HampspkeHue. 3akoH Oma ais ydacTka
[enu B MHTErpainbHON U auddepennnanbaoit popmax. 3akoH Oma A HEOJHOPOAHOTO ydacTKa
nenu. 3akon Oma st 3amkHyTol nenu. [Ipasuna Kupxroda. Pabora anekrpudeckoro Toka. 3aKoH
Jxoynsa-Jlenna B UHTETpaJIbHON u g pepeHInaIbHON bopwme.
DNEKTPONPOBOSAIINE CBOWCTBA MarepuayioB. I[IpOBOJHUKU, NUANEKTPUKH, TMOITYINPOBOIHHUKH.
DNEeKTPUYECKUN TOK B TBEPBIX TeaX, KHUIKOCTAX, ra3ax U BaKyyMe.

Tema 3.3. Macnumocmamuxa

MaruuTHoe B3aUMOJEHCTBUE KakK pENSTUBUCTCKUN »ddexT. MaruutHoe mnorne. WHaykius
MarHuTHoro nois. I'papuueckoe n300pakeHNe MarHUTHBIX MOJIeH (MarHUTHBIE CUJIOBBIE JIMHUM).
Buxpesoii XapakTep MarHUTHOTO HOJIS.
OnemeHT Toka. 3akoH buo-Caapa. Ero npuMeHeHune K pacyeTy MarHUTHBIX MOJIEH MPOTSKEHHBIX
TOKOB.

Teopema ['aycca nns MHAYKIMM MarHUTHOro mnois. Teopema o HUPKYJISLUMU BEKTOpa MarHUTHOM
UHAYKIMK. [IpuMeHeHue TeopeMbl O LUPKYIALUM BEKTOpPA MAarHUTHOM HMHAYKLIMU K pacuery
MarHMTHBIX noJieit MPOTSKEHHBIX TOKOB.
3akoH Ammnepa. MarHutHoe B3aMMOAEWCTBHE MNMapallICNIbHBIX 3JEKTPUUYECKMX TOKOB. EnnHunna
CUJIbI TOKa - amriep. CUiibl 1 MOMEHT CHJI, IEHCTBYIOIIME HAa 3aMKHYTBIN 3JIEKTPUUECKUN TOK B
MarHuTHOM rose. Pabota, mpu moBopoTe 3aMKHYTOT0 TOKa B MAarHUTHOM Tojie. MarHUTHBIH MOTOK.
Cuna Jlopenua. JIBukeHne 3apssKEHHBIX 4acTUIl B MarHUTHOM modie. [Ipunmun aeiicteus MI'/I-
re”HepaTopa. S dexr Xomnna. Yckopurenu YaCTHULI.
Maruetnk. HamarHmumBaHnve MarHeTMKOB. MaruuTtHoe TmoJie B BellecTBe. Bekrtop
HaMarHW4YMBaHUS, MarHWTHas BOCIPUMMYHUBOCTb, OTHOCUTEJIbHAs] MAarHUTHas MPOHUIAEMOCTb.
HanpspkeHHOCTh MarHUTHOTO mosisd. Teopema O IUPKYISIUN HANPSDKEHHOCTH MarHUTHOTO TMOJISL.
Pacuer mnapameTpoB MarHMTHOrO 1OJs B BeElECTBE. MarHuTHbIE CBONCTBA MAaTEpUAJIOB.

Tema 3.4. DnekmpomacHemuszm
SIBieHue 37€KTPOMarHUTHON MHIYKIUHU. 3aKOH AJIEKTPOMAarHWTHOW MHAyKIMH (3axoH dapanes,
IIPABUJIO Jlenua). WNHayKIHOHHBIE TOKH. CxuH-3¢ pexT.

SIBnenne camomHaykumn. MHIykTuBHOCTE. [IepexomHble poneccsl B e , COEpKAIIEed KaTyIIKy
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WHAYKTUBHOCTH. SIBieHue B3amMHOW WHAYKIUSA. KosdduimeHT B3auMHONW HHIYKIIUU. DHEPTUS
MAarHuTHOTO OJIA. OO0OBeMHas IUIOTHOCTH SHEPTUH MAarHuTHOTO TOJISL.
MarunuToanekTpuueckas UHAyKUUs (3akoH MakcBesuia i Toka cMmenieHus). Cucrema ypaBHEHUN
MakcBemia. DIEeKTpOMarHUTHOE T10jie (CKOPOCTh PAaCIpOCTpPaHEHHs, OOBEMHAas IIJIOTHOCTh
SHEPTUH, IJIOTHOCTh MTOTOKA YHEPTHUN ).

Pa3zoen 4. Koneoanus u 6011wl

Tema 4.1. Obwas meopus Konrebanuii

[Tonstue konebarenbHOTO ABIKEHUS. I'apMoHMueckue kosebanus. Kunemarnka rapMOHHYECKUX
KoJIeOaHMi. AmMmntyna, daza KoJieOaHus, 4acToTa KoJIeOaHusI.
JluHamuika MEXaHWYEeCKUX TapMOHHMYECKHX Koyiebanwil. [uddepeHnnansHoe ypaBHEHUE
rapMOHMYECKHX KoJieOaHui. VYmpyrue U KBa3uylnpyrue Cujbl. ODHEpPrusi TapMOHHYECKUX
KOJICOAHUH.

KorepentHocts Koniebanuii. CnokeHue [BYX OJHOHANPABICHHBIX TapMOHMYECKHX KOJIeOaHHI
OJIMHAKOBOM  4acTOThl (BEKTOpHAas JauarpamMma KoJiebaTtenbHoro mpoiecca). CioxeHue
OJIHOHAMPABICHHBIX Kosie0aHui c OJIM3KUMU 4acTOTaMH. buenus.
CrnokeHHWE B3aWMHO TEPICHIUKYISIPHBIX TapMOHHYECKUX KoyieOanwit. Durypsl Jluccaxy.
CBoOonnbie 3aTyxaromme konebanus. uddepeHnuansHoe ypaBHeHHE (ypaBHEHHE IWHAMUKH)
CBOOOJHBIX  3aTyxamoIIWX  KoyiebaHmid u  ero  pemenue. Ilapamerpsl  3aTyxaHus.
Bremyxnaennoie  konebanus.  [uddepenunanbHoe  ypaBHeHUE  (ypaBHEHHE  JUHAMHKH)
BBIHYX/ICHHBIX KOJeOaHul 1 ero pemieHue. Pezonanc.

Tema 4.2. Obwue ceederusi 0 80IHAX
Bonna. Kunemaruueckoe ypaBHeHHE TapMOHMUYECKOM BOJHBI. IlapameTpsl BOJIHBI (AJIMHA BOJIHBI,
BOJIHOBOE YHCIIO, BOJHOBOW BekTOp). [lanaromas u orpaxenHas Oerymiue BoiHbI. [IpononbHble U

NIOTIEpEYHbIE BOJIHBI. Bonnosas IIOBEPXHOCTb. ®poHT BOJIHBI.
BonHOBOE ypaBHEHUME 11 MEXaHWYECKOW BOJIHBI. BOJIHOBBIE ypaBHEHUs I 3JIEKTPOMarHUTHOU
BOJIHBI. OHeprus " CKOPOCTh pacnpocTpaHeHus BOJIH.
MeTtoibl MOJIy4€HUS u CBOICTBa BOJIH Ppa3IUYHbIX Jarna3oHoOB 4acToT.
I'eomeTpuyeckas aKyCTHKa " reoOMeTpHUYECKas OIITHKA.
Dddext Homuepa. Paccesinue, abcopOrus " JUCTIEPCHS BOJIH.

PacnipocTpaneHne BONH uepe3 TpaHULly pasfena JByX OIHOPOJHBIX H30TPONHBIX CpEl.
[TonsspuzoBanHble BosiHbL. VX cBolicTBa. 3akoH Maittoca.

Tema 4.3. Boanosas onmuxa

Wntepdepenius BOJIH
KorepentHocts BonH. Omnruueckas pa3sHOCTh xoja BojH. CTosguume MeXaHWYeCcKHe W
AIIEKTPOMAarHUTHBIE BOJIHBI.
WnTepdepenus BOJIH, CO371aBaEMbIX JIBYMS HMCTOYHUKAMHU (ombIT IOnra).

Wutepdepennyst B mieHKax M IiacTuHKax. llomocsl paBHOM TonmmHbl (MHTepdepeHuus B
KJIMHOOOpa3HOM IUIacTUHKE, UHTep(depeHIMOoHHbIe Koiblla HbptoToHa). Tlonockl paBHOro HakjIoOHa.
[IpakTuyeckoe mnpuMeHeHHe HHTepdepeHInu (MPOCBETICHNWE ONTHUKH, KOHTPOJb 00pabOTKH

MOBEPXHOCTEH, TOYHOE n3MepeHue JUTH OTpE3KOB).
Hudpaxmus BOJIH
[TpuHnMn ['tolirenca - ®penens. Meron 30H ®penens.
Hudpakuus Openens. Judppakuns Openenst Ha KPyrJIoM OTBEPCTHH M AMCKE. 30HHAs IJIACTHHKA.
®dazoBas 30HHas IJIACTUHKA.

Hudpakuus @Dpaynrodepa Ha menu. JudpakuuoHHas pemerka. [Ipumenenue nudpakuuu.
["onorpadus.
OrneHka rpaHull TPUMEHUMOCTH 3aKOHOB I'€OMETPHYECKOM aKyCTUKU U T€OMETPUYECKOH ONTHUKH
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Pa3zoen 5. Keanmoesas mexanuka.

Tema 5.1. KopnyckynapHo-601H0801U 0yanuzm

TennoBoe uznydyenue. Ero napamerpsl. PaBHoBecHoe u3iyuenue. 3akoH Kupxroga. A6conoTHO
yepHoe Teio. 3akoHbl Credana-bompnmana m Buna. HecocToATenbHOCTh KIIACCHYECKOW TEOPUU
TerioBoro usnydeHus (dopmyna Penes-J[xunca, ynpTpaduoneroBas karactpoda; ¢opmyna
Buna).

KBanToBas rumotes3a mznydenus: Ilnmanka. @oToHBI (PHEPTHUs; Macca; MUMILYJIbC; YUCIO (POTOHOB,
BO30Y>KICHHBIX B BOJHE). BeiBoa 3akoHOB Credana-bosbiiMana 1 BuHa Ha OCHOBaHUU THIOTE3bI
[1nanka.

Uznyuenue HEYEPHBIX Tel.
Onruueckas MMUPOMETPHSL.
Buemnnit  ¢potosnekrpuyeckuii  dpdexr. Onbitel CTosieToBa. DKCIIEPUMEHTAIBHBIC 3aKOHBI
BHEIITHETO doroaddexra. YpaBHeHue OiHIITeHA TSt doroaddexra.
TopMmo3HOE peHTreHOBckoe u3iydeHue. KBaHTOBoe OOBSICHEHHE KOPOTKOBOJIHOBOM T'PaHUIIBI
CIUIOLIHOI'O CIIEKTpa U3ITy4ECHUSL.
Paccesinue (hoToHOB Ha AIIEKTPOHAX BElIEeCTBA. Dddext Kowmrmrona.

PasButne mpencraBnennii o crpoennu aroma. OmbiTel Pesepdopra 1o paccesHUIO 0-9acTHIIL.
Snepnas moxens atoma. Crektpel usinydeHus aromoB. @opmyna banbmepa. Iloctynatel bopa.
KBantoBoe wuucno. Mogens aroma Bojgopoaa 1o bopy. DOHepreTMueckuil - CIEKTp
BOJIOPOJI0TI0100HOTO aToMma.
['unoreza ne bpoiing. OnbITHOE NOATBEP)KICHUE BOJHOBBIX CBOMCTB 4YacTHIl BELIECTBA.
KopmyckynsapHo-BOJHOBOH yanu3M (JIBOMCTBEHHOCTb) BEIIECTBA M 3JEKTPOMArHUTHOTO IOJS -
0000111eHNE ONBITHBIX (PAKTOB.

Tema 5.2. Ocrosbl K6AHMOBOU MEXAHUKU

KBantoBas wuactuna. Ilpunnun Heompenenennocteit ['eifsenbepra. BonnoBas — ¢yHKIMS.
YpaBHeHue [Ipenunrepa. CranmonapHbie COCTOSIHUS.
3amaya O KBAHTOBOH dYacTuile B OECKOHEYHO TIIYOOKOH OJHOMEpPHOH MPSAMOYrOJbHOM
MOTCHIMATBHONW siMe. KBaHTOBaHWE HSHEPrUU W HMITYJIbCa 4YacTHIbl. KBaHTOBO-MeXaHWYECKas

3a1a4a 0 rapMOHMYECKOM OCLIMJLIATOPE. TyHHENbHBIN 3 dexT.
Cnun JJIEKTPOHA. CnuHoBoe KBaHTOBOE YUCIIO0. [TpuHnmn [Taymnn.
I'pannLbl IIPUMEHUMOCTH 3aKOHOB KJIACCUYECKOHN (HBIOTOHOBCKOI) MEXaHUKH.

Pazoen 6. dnemenmor amomnou gpuzuxu. Puszuka meepoozo mena

Tema 6.1. Dnemenmor amomHou GusuKu

Vpasuenne Illpenunrepa nns atoma Boaopona. KBanToBwle ymcna M uX (PU3MUECKH CMBICI.
MexaHW4YeCKUii 1 MarHUTHBIA OPOUTATIEHBIN MOMEHTHI 3JIEKTpOHA. BoTHOBBIE (DYHKITUU AJIEKTPOHA
B aromMe Bojopoaa. Kraccudukamuss cocTOsSsHUN  DIEKTpOHa B aToOMe  BOAOPOJA.
MHoOros1eKTpOoHHBIE aTOMBI. PacnpeneneHue 371eKTPOHOB MO YHEPTETUYECKUM YPOBHSM B aToOME.

Ilepuoauueckas cucTteMa 3JIEMEHTOB . H. Menneneena.
Wznyuenue u norniouieHue 3Heprun aromamu. IIpaBuna or6opa. llupuHa cniekTpaabHBIX JUHUM.
XapakTepucTUIECKOE PEHTITEHOBCKOE W3JTyYEHHUE. 3akoH Mo3nu.

CronTagHoe U WHAYOUPOBAHHOC H3IYUCHUC. I/IHBepCHaH 3aCCJIICHHOCTh DHEPIreTUUCCKUX ypOBHefI
U CIOCOOBI €ro OCYHICCTBJICHUA. HpI/IHI_[I/IHI/IaJIBHa}I cxXeMa IleﬁCTBHH KBAaHTOBOI'O IreEHEparTropa.
HpI/IMeHeHI/Ie ONTHUYCCKUX KBAHTOBBIX 'CHEPATOPOB.

Tema 6.2. Duzuka meepooeo mena

TBepnoe Tteno. Kpucramnumueckas cTpykTypa. TemioeMKOCTh pelIeTKH TBEPJAOro —Teda.
OO6o01iecTBIeHNE 3JEKTPOHOB B TBEpAOM Tene. PaciienseHue >SHepreTH4ecKuX ypOBHEH
BAJICHTHBIX 3JIEKTPOHOB U BOBHMKHOBEHHME SHEPreTHUUECKUX 30H. CXEMbI SPHEPreTUYECKUX 30H IS
MIPOBOTHUKOB (MeTaoB), MOJTYTTPOBOTHUKOB " JINAJICKTPUKOB.
TennoeMKoCcTh 53JIEKTPOHOB B TBepAbIXx Tenax. Pacnpenenenne ®epmu-/lupaka. JluHamuka

AIIEKTPOHOB MPOBOAUMOCTH. ODHEprusi U ypoBeHb DepMu. BBIpOXKJIEHHBIM 31EKTPOHHBIM ras.
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Meransl. CobcTBeHHbBIE " IIPUMECHBIE IIOJIYTIPOBOXHUKH.
SIBneHus mepeHoca B TBEPAbIX Tenax (TEIJIONPOBOJHOCTh PELIETKH M 3JIEKTPOHHOTO rasa,
AJIEKTPONPOBOIHOCTb, TEPMOAIEKTPUUECKUE 3P PeKTHI). CBepXnpoBOIUMOCTb.
TepmosnexkTpoHHas amMuccusi. Pabora Beixoma 31eKTpoHOB. KoHTakTHAss pa3HOCTh MOTEHIIHAJIOB.
KOHTaKT JpIpOYHOro M 3JIEKTPOHHOI'O MOJYIPOBOAHUKOB (p-n - mepexon). [lomynpoBoaHUKOBBIN
JUOJ. BUNIOJISIpHBINA TPaH3UCTOP.

Pazoen 7. @uzuka amomnozo A0pa u 3J1emMeHmMapHoviX Yacmuy

Tema 7.1. Quzuxa amomnozo saopa

XapakTepuCTUKU aTOMHOTO sjpa: 3apsj, Macca, pa3Mep, IUIOTHOCTb. MaccoBoe U 3apsiioBoe
qHClIa. Cocras spa. Hyxmnounst. N3zoromsl, HU30TOHBI u n300apHl.
B3anMmopeiicTBrue HykiIoHOB. SnepHbie cuiibl. X cBolicTBa. JleekT Macchl M SHEPTHS CBSI3U siIep.
PagnoaktuBHOCTE. PagnoaktuBHble psaapl. KHHETHYECKMH 3aKOH paJMOAaKTUBHOIO pacnaja.
[locTostHHas paguoakTWBHOro pacnazaa. Ilepumon mnoisypacmana. AKTHUBHOCTh PaJMOAKTUBHOIO
BELIECTBA. Buner pasvoaKTUBHOTO pacnana.
SlnepHble peaknuu M 3aKOHBI coxpaHeHus. Peakuwus nenenus sanpa. LlenHas peakuust eneHwus.
[lonstne o simepHOW HHepreTuke. Peakumm cuHTe3a aToMHBIX siaep. [IpoGiema ympaBisieMbIX
TEPMOSIACPHBIX PEAKIIHil.

Tema 7.2. Dnemenmol pusuKu 31eMeHMAPHBIX YACMUY.

OO0me cBoiicTBa AMIEMEHTAPHBIX YacTHIl. Kiaccudukanus >IeMEHTapHBIX YaCcTHI, UX B3auMHas
IPEeBPAIIAeMOCTb. KBapkoBas MO/JIEITh aJIpOHOB.
@OyH1aMeHTaIbHBIE TUITBI B3AUMOJICHCTBHS U TEOPUS UX OObEIHHEHUS.

6. PexomenayeMbie 00pa3oBaTe/ibHble TEXHOJIOTHHU

I[JISI HU3YUCHUA JUCHUINIMHBI HUCIOJB3YIOTCA  Pa3jIMUHBIC O6pa30BaT€JII)HI)I€ TEXHOJIOI'UHN:
1. TexHonoruu NpOBEAEHUS 3aHATUA B (POpMe AMATOrOBOro OOIIEHUS, KOTOpbIE MEPEBOISAT
00pa30BaTeNbHbIN MPOLIECC B MNIOCKOCTh aKTUBHOI'O B3aWMOJEUCTBUS 00y4YarOIIErocs U rejaarora.
OOyyaronuiicss 3aHUMAeT aKTHUBHYIO MO3UIIMIO M MPECTaeT OBITh MPOCTO CIYIIATEIeM CEMUHAPOB
Wian  JIeKnud. TeXHONOrMM NpPEeNCTaBICHBI: TPYNIIOBBIMM  JUCKYCCUSMH, KOHCTPYKTHUBHBIN
COBMECTHBIN TOMCK pElIeHUS MPOoOJIeMbl, TPEHUHT (MUKPOOOy4YeHHE U Jp.), POJIEBBIE HUTPHI
(I[eJ'IOBI)Ie, OpraHnu3allOHHO-ACATCIbHOCTHBIC, HWHHOBAIIMOHHBIC, KOMMYHHKATHWBHBLIC U I[p)
2. Texnomnorusi oOyueHUs B COTPYAHMUYECTBE NPHUMEHSIOTCS TPU MPOBEACHUH CEMUHAPCKHX,
MPAKTUYCCKUX U na6opaTopHHx SaHﬂTHﬁ, HanCJICHBI Ha COBMCCTHYIO pa60Ty B KOMaHIax HIIN
rpymnmax u JIOCTH>KEHHUE KaueCTBEHHOT O 00pa3oBaTeNbHOTO pe3ynbTara.
3. Jns opraHuzanuud Tpoiecca OOy4YeHHUs W CaMOCTOSITENIbHOW pPabOThl  MCIOIB3YIOTCS
MH(OPMaIMOHHO-KOMMYHHUKAIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH, MPEJCTaBICHHBIE B BUJC
MEJarOTHYeCKUX TPOTPAaMMHBIX CPEJICTB W JJIEKTPOHHOW WH(GOPMAIMOHHO-00pa30BaTEIHLHOM
cpensl  (OUOC). TexHONMOTHM pacIIUPSIOT BO3MOKHOCTH 0OOpa3oBaTENbHON Cpelbl, Kak
paSH006pa3HBIMI/I OporpaMMHBIMU  CpEACTBAMH, TaK MW MCETOJAMH Pa3BUTHA KPCATUBHOCTHU
oOydaeMbix. K dmcny Takux OpOTpaMMHBIX CPEICTB OTHOCATCS MOIEIUPYIOIIUE MPOrPaMMBI,
IMOUCKOBBIC, NHTCIUICKTYAJIbHBIC 06yqa}0m1/1e, OKCIIEPTHBIE CUCTEMBI, ITPOTpaMMBbI U1 ITPOBEACHU A

JIETIOBBIX Urp.
[Tpu peanuzanuu 006pa3zoBaTeNbHOM MPOrpaMMbl C IPUMEHEHUEM TUCTAHIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTU u 3JIEKTPOHHOTO 00y4eHus:

- COCTaB BUI0B KOHTAKTHOM pabOThI 0 AUCHUIIIIMHE (MOIYIIO), TPU HEOOXOAUMOCTH, MOXKET OBITh
OTKOPPEKTHUPOBAH B HANpaBICHUM CHWKEHUS JOIM 3aHATHM JIEKIMOHHOIO THNA H
COOTBETCTBYIOILIETO YBEJIWYEHUS JIOJIM KOHCYNbTAUUW (TPYNIOBBIX WM HHIWBUIYaJIbHBIX) WIH
WHBIX BHJIOB KOHTaKTHOM paboThI;
- UH(QOPMAIIMOHHOW OCHOBOW TPOBENEHUS YYEOHBIX 3aHATHH, a TakkKe OpraHU3aIuu
CaMOCTOSITENIbHOU pabOThl 00YJarOIUXCs M0 TUCIUITIMHE (MOIYIIIO) SABISIOTCS MPEACTABICHHBIC B

SJICKTPOHHOM BHUAC METOANYCCKUEC, ONCHOYHEIC U NHBIC MaTCpUualibl, pa3MCIICHHLIC B BHCKTPOHHOI\/'I
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uHpopManoHHO-00pa3oBarenbHoi cpene (DUOC) yHuBepcuTera, B 3EKTPOHHBIX OMOIHMOTEUHBIX
cucTemMax u OTKPBITHIX HnuTepHer-pecypceax;
- B3aMMOJICHCTBHE OOydYalOUIMXCS M  IEJarorui4eckux pabOTHUKOB  OCYIIECTBIAETCS C
npumenenneM DMOC yHuBepcuTeTa U Ipyrux HHPOPMAIIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUI
(BUICOKOH(EPEHIICB3b, EEISE TEXHOJIOTHH " CEPBHUCHI, ap.);
- COOTHOIIIEHUE KOHTAKTHON M CaMOCTOSITENIbHON pabOThl MO TUCHUIUIMHE (MOIYJII0) MOXKET OBbITh
U3MEHEHO B CTOPOHY YBEIMYEHMs IOCIEIHEH, B TOM 4YHCIE CaMOCTOSTENBHOIO H3Y4YEHHUS
TEOPETUUECKOr0 MaTepuarna.

7. MaTepuajibHO-TEXHUYECKOE U YUeOHO-MeTOoAuYecKoe odecnevyeHne JUCUUNINHBI
7.1. IlepeyeHb OCHOBHOM U 10IOJIHUTEIbHON y4eOHOM JINTepaTypbl

Ocnoenas numepamypa

1. I'ymun JI. B., Anaxos, B. B. 3agaun no kypcy pusuku [ I1eKTpoHHBIN pecypc]: yueOHo-
MeToudeckoe mocoodue - Mznanue - - EkarepunOypr : M3narenscteo PITIITY, 2015. -0 - Pexxum
noctyna: http://elar.rsvpu.ru/handle/123456789/4597

2. Kyzuenos C. U. Kypc dusuku ¢ npumepamu peuienus 3aaad. Yacts . Mexanuka.
MounekymsipHas ¢pusuka. TepmoauHamuka [ DIeKTpOHHBIN pecypc]: yaeOHoe mocobue - M3nanne
Jlans - Cankt-IlerepOypr : Jlans, 2014. - 464 - Pexxum poctyna: http://e.lanbook.com/book/42189

3. Jlesutan K. M. Hemenkuii s3bIK AJis1 CTYACHTOB-IOPUCTOB [ DNEKTPOHHBIN pecypc]: yuebHOoe
nocobue - M3nanue - - Mocksa : FOpaiit, 2013. - 288 - Pexum gocryna: -

4. Usnues, A. . ®usnka: yaebHoe mocobue mist By3oB / A. JI. UBnues. - 4-¢ uzj., crep. -
Cankr-IlerepOypr: Jlanb, 2024. - 676 - 978-5-507-48769-1. - TekcT: 2MeKTpOHHBIN. // : [callT]. -
URL: https://e.lanbook.com/book/362933 (nara obpamenus: 09.11.2023). - Pexxum mocryna: mo
TIOJIITHCKE

5. JTIrobas, C. Y. ®usuka: kype aekuuii / C. U. JIro6as. - CtaBponons: CT['AY, 2015. - 142 -
Texct: anexkTponHsIil. // : [caift]. - URL: http://e.lanbook.com/books/element.php?pll 1d=82191
(mata obpamenus: 09.11.2023). - PexxuM gocTymna: 1o moAmnucKe

Hononnumenvnas aumepamypa

1. Mexanuka u MoJsiekysipHas ¢pusuka: jabopatopusiid npaktukym / H. C. byxwman,, E. U.
Kucenesa,, A. B. [lamun, [u ap.]; nox penakuueit H. C. Byxmana. - Mexanuka u MoJeKyJsspHast
¢u3zuka - Camapa: Camapckuii rocynapcTBeHHbIN TexHnueckuil yausepeuter, 9bC ACB, 2018. -
180 c. - 2227-8397. - Tekcrt: anekTpoHHsId. // [IPR SMART: [caiit]. - URL:
https://www.iprbookshop.ru/90628.html (nara obpamenus: 28.06.2023). - Pexxum noctyma: mo
MOJINCKE

2. bynun,, E. C. MonekynspHas ¢u3uKka 1 TeIioBsie siBieHus (/11 CTyA€HTOB-UHOCTPAHLIEB):
yuebHoe nocobue / E. C. Bynun,, B. A. Jlonymanckuii,, E. B. Kpoxuna,. - MonekynspHas ¢puzuka
U TeruioBbIe siBieHus ([ ctyaenToB-unocTpanues) - Boponex: BopoHexxckuii rocyaapcTBeHHBIN
YHUBEPCUTET UHKEHEPHBIX TeXHOIO0ruM, 2022. - 108 c. - 978-5-00032-578-0. - Tekcr:
anekTpoHHbIH. / IPR SMART: [caiiT]. - URL: https://www.iprbookshop.ru/122595.html (zara
obparmenust: 28.06.2023). - Pexxum gocTyma: 1Mo moanucke

3. O6onouckuit,, M. O. Texandeckas ¢puszuka: yaeonoe nmocooue / M. O. O60I0HCKHUH,. -
Texuuueckas ¢pusuka - Caparos: Hayunas kuura, 2019. - 159 c. - 978-5-9758-1793-8. - Tekcr:
anektpoHHbI. // IPR SMART: [caiiT]. - URL: https://www.iprbookshop.ru/81064.html (nata
obpammenust: 28.06.2023). - Pexum 1ocTyna: mo mornucKe
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4. Unuepuna,, H. B. ®u3uka. Onekrpomaraetu3sMm. Ontuka. JJIeMeHTbl KBAHTOBOM MEXaHUKHU:
yaeOHnoe nocobue / H. B. Unuepuna,, A. A. llIteirames,. - ®usnka. Inekrpomaraetu3m. OnTuka.
DneMeHTHl KBaHTOBOM MexaHuku - HoBocubupck: HoBocubGupckuii rocy1apcTBeHHBIN
TeXHUYECKUM yHUBEpcUTeT, 2016. - 98 c. - 978-5-7782-3061-3. - Tekcr: anekrponHsbIi. // IPR
SMART: [caiit]. - URL: https://www.iprbookshop.ru/91570.html (nara o6pamenus: 28.06.2023). -
Pexwum noctyna: mo noamnucke

7.2. lIpodeccnonanbHbie 0a3bl JaHHBIX U pecypchbl «MHTEepHET», K KOTOPBIM 00ecne4nBaeTcsi
JAOCTYI 00y4aIOIINXCS

Ilpogheccuonanvrvie 6azvi OaHHbIX

He ucnons3yrorcs.

Pecypcovr « Humepnem»
1. http//gpntb.ru - [Ty6auyHas 351eKTpoHHAss OMOIHOTEeKa

7.3. [IporpaMmmHoe obecniedeHrne 1 UHGOPMALMOHHO-CIIPABOYHbIE CHCTEMbI, HCI0JIb3yeMble
NPH OCYLIECTBJIEHUH 00Pa30BaTeJIbHOI0 NpoLecca Mo AUCHHIINHE

WHupopmalinoHHbIE CUCTEMBI U IJIATPOPMBI:

1. Cucrema aucraniimoHHoro ooyudenus «Moodley.

2. Undopmannonnas cucrema «Taltmnainy.

3. [TnaTdopma st opraHu3amyu U mpoBeaeHus Beounapos «Mirapolis Virtual Roomy.

Ilepeuensv npoepammnoeo obecneuenus

(0OHOBNIEHUE NPOU3BOOUMCS NO Mepe NOABNIeHUs HOBbIX 6ePCULL NPOCPAMMbL)
1. Office Professional Plus;

2. Onepanmonnas cucremMa Windows;

3. OBS studio;

4. Veyon;

Tlepeuenv unpopmMayuoHHO-CNPABOUHBIX CUCHEM

(0O6HOBIEHUE BLINONIHAENCS eAHCEHEDEIbHO)

He ucnonb3yercs.

7.4. CnienuajbHbIe IOMEIICHHUs, 1a00PaTOPUH M J1adopaTopHoe 000pya0OBaHHe

Jns mpakTUYeCcKuX 3aHATHI

"VyebHo-skcniepuMenTanbHas nadoparopus” (0-107)

VYyeOHas aynutopus 1abopaTopus nekTpudecTBa u Maruetusma (1-305)
VYyeOHas aynuTopusi 1abopaTopus ONTUKU U aTOMHOM pusuku (1-307)
VYuyebHast ayuTopust 1a0opaTopus MEXaHUKU U MOJIEKYsipHOM (usuku (1-308)
[TpenmetHas ayautopus «Pdusuka» (0-411)

Jis camocTosiTensHON paboThI

UnTabHBIN 371 TOMEIICHHUE JIJII CAMOCTOSITEIbHOU paboThI (2-231)

Ioarorosneno B cucreme 1C:YHusepcurer (000000401) Crpanuna 13 u3 13
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