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1. llesu u 3212494 AU CIUILIHHBI

[ens AMCIMTUIMHBL: * TIOTydeHHE 0a30BBIX 3HAHUHN U JIOCTIKEHNE HEOOXOIMMOTO YPOBHS
MIOJITOTOBKH JIJISI IOHUMAaHUS OCHOB (pr3ukwH; * (OPMUPOBAHNE OCHOBHBIX HaBBIKOB TI0
bu3uKe, HEOOXOUMBIX JIJIS PELICHUS 3a]1a4, BO3HUKAIOIIUX B MMPOU3BOJICTBEHHOM
NEATEeNIbHOCTH; * BEIPAOOTKA Y CTYJIEHTOB OCHOB €CTE€CTBEHHOHAYYHOTO MUPOBO33PEHUS U
03HAKOMJIEHHE €T0 ¢ UCTOpUEH pa3BUTHUS (PU3UKU U OCHOBHBIX €€ OTKPBITHI. 3a1a4u
JUCUUIUIMHBL: * HAyYUTh UCIIOJIB30BaTh (DU3UKO-MaTeMaTHUECKUH anmnapar IJis pelieHus
3a/1a4, BOZHUKAIOIINX B X0/1¢ MPOheCCUOHATBHOMN ACATEILHOCTH; * HAyYUTh UCIIOIh30BaTh
OCHOBHBIE ITOHATHS, 3aKOHBI U MOJIETIN MEXaHUKH, TEPMOAUHAMHUKH, HJIEKTPOJUHAMUKH U
ONTHUKHU B OIICHKE KOHKPETHBIX CUTYaIlMi U MPOIIECCOB; * CPOPMUPOBATH HABBIKU PAOOTHI
CO CIeNMAIBHON (PU3UYECKON JTUTEPATYPOI M C KOHTPOIbHO-U3MEPUTEILHOMN
arnrmaparypou.

Kpartkoe conepxxanne TUCHUILTHHBI

du3nyeckrue OCHOBBI MEXAHHUKU: MTOHSATUE COCTOSIHUA B KIIACCHUECKON MEXaHHKE,
ypaBHEHUS ABUKECHHUS, 3aKOHBI COXPAHEHUS, THEPIIMAJIbHBIE U HEMHEPIIMAIbHBIE CUCTEMBI
oTCYeTa, KHHEMaTHKa U JUHAMHUKaA TBEPIOTO TeJa, KUIKOCTEH U ra30B, OCHOBBI
PESTUBUCTCKON MEXaHUKH; (PU3HMKA KOJICOAHHI 1 BOJTH: TAPMOHUYECKUN OCITUILISITOD,
CBOOOHBIC U BBIHYKJEHHBIC KosieOaHust, nHTephepeHIus U AUGPaKIUs BOTH.
MonexynsipHast pu3nKa U TEpMOIMHAMUKA: TPU Hauaja TEPMOAMHAMHUKH,
TEpMOIMHAMUYECKHE (PYHKIIMH COCTOSHUS, KIIaCCUYECKasi M KBaHTOBAsI CTAaTUCTHUKH,
KUHETUYECKHUE SIBICHUSA, TOPSAOK U OECIIOPSAIOK B MPUPOAE. DICKTPUUECTBO U
MarHeTU3M: AJIEKTPOCTATHKA U MAarHUTOCTATHKA B BAKyyMe U BEIIECTBE, DIIEKTPHUCCKHI
TOK, YpaBHEHHE HEMPEPBHIBHOCTH, YpaBHEHHsI MaKcBelia, SIeKTPOMarHUTHOE TIOJIE,
NIPUHIIMAIT OTHOCUTEILHOCTH B JIeKTpoanHaMuke. ONTHKA: OTpaKEHHUE U TPEITOMIICHUE
CBETa, ONTUYECKOE N300pakeHNE, BOIHOBAsI ONTHKA, KBAHTOBAsI ONTHKA, TETJIOBOE
usnydyenue, GoToHbl. ATOMHAs U siiepHas (pu3uKa: KOpIyCKyJISIpHO-BOTHOBOM JTyan3M B
MUKPOMUPE; MPUHIIAI HEOMPEIEICHHOCTH; KBAHTOBBIC YPABHEHUS JIBHJKECHUS;, CTPOCHUE
aTroma; MarHeTH3M MUKPOUYACTHUIL; MOJICKYJISIPHBIE CIIEKTPBI; 3JICKTPOHBI B KpUCTAJLIAX;
aTOMHOE SAPO; PaJUOAKTUBHOCTD; lIeMEHTapHbIe yacTuilbl. CoBpeMeHHas (pu3nueckast
KapTHHA MHUpA: HepapXusi CTPYKTYp MaTepuu, 3Boitonus Beenennoit, pusnyeckast kapTuHa
Mupa Kak guinocodckas kareropusi. Pu3nyeckuii MPaKTUKYM.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUIIMHBI

[Inanupyemblie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HaeT: (pI/I3I/I‘-IeCKy1-O HUHTCPNPETALUIO OCHOBHBIX
IMPUPOAHBIX SIBIICHUM U IIPONU3BOACTBCHHBIX

VYK-1 CriocobeH ocy1ecTBIATh HOUCK, [IPOLIECCOB
KPUTHUYECKUI aHAJIU3 U CUHTE3 UHPOpMalK,  |YMEEeT: BBIABIATh, POPMYIUPOBATh U OOBSACHATH
MIPUMEHSATh CUCTEMHBIN MOAXO AJIS PEIICHUs]  |€CTECTBEHHOHAYYHYIO IPUPOLY IPUPOAHBIX
IIOCTABJICHHBIX 3aaa4 SIBIICHUH 1 IIPONU3BOACTBCHHBIX ITPOLICCCOB

MeeT npakTUYECKHA OTIBIT: BIaieHUs] (PU3UYECKOM
W €CTECTBEHHO-HAYYHON TEPMHHOJIOTUI

OIIK-3 CnocoGeH npuMeHSITh COOTBETCTBYIOIINN (3HAET: ITIABHBIE TIOJIOKEHHUS U COZIEPKAHUE
(hU3MKO-MaTeMaTUYECKHI anmnapar, MeTO/Ibl aHaJIN3a|0CHOBHBIX (hM3MUECKUX TEOPHUIl M IPAHUIIBI UX




U MOACIINPOBaHUsA, TCOPCTUICCKOI'O U
HKCHEPHMEHTAIILHOTO HCCIICOBAHUS MPU PELICHUN
npo¢eCCHOHANBHBIX 3a/1a4

PUMEHUMOCTH

'YMeeT: Ipou3BOIUTh pacyeT (PU3NUecKuX BeTUYUH
110 OCHOBHBIM (hOPMYJIaM C YYETOM MTPUMEHSIEMOM
CUCTEMBI €IMHHUIL

lIMeeT MpakTU4EeCKUN OMBIT: IIPUMEHEHHUS
(bU3UYEeCKUX 3aKOHOB U (OPMYIT JTSI pEIICHUS
PAKTUUECKHUX 3a]1a4

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro mjiaHa

[lepeueHs mocIEAYIONIMX AUCIIUTLINH,
BUJIOB paboT

1.0.09.01 Anrebpa u reomeTpus,
1.0.09.02 Maremaruueckuii aHaIu3

1.0.17 Teoperndeckne OCHOBBI 3JIEKTPOTEXHUKH,
1.0.15 Texnnueckass MeXaHHKa,

@®J1.01 3amuTa UHTEJUIEKTYallbHOM COOCTBEHHOCTH,
1.0.14 TeopeTtnyeckas MeXaHUKa

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peT€HHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuunimna

TpeboBanus

1.0.09.02 MaremMaTu4eCKUNA aHaIN3

3HaeT: OCHOBHBIE MOHATHUS AU (HEepeHINATBHOTO U
UHTErPajbHOIO UCUUCIICHUS YMEeT: IPUMEHATh
MOHSATHS U METOJIbl MaTEMaTUYECKOTO aHAJIN3a IIPU
[peIIEHNH TPUKJIAJHBIX 3a/1a4; IPOBEPATH PEIICHUS
lIMeeT IpakTU4EeCKUN OIBIT: IIPUMEHEHUS
COBPEMEHHOI0 MaTeMaTu4eCcKoro HHCTPYMEHTapus
U1l peLIeHUs] IPUKJIIaIHBIX 3a/1a4; TOCTPOCHUS
MaTeMaTH4ecKoil MoJesn Mpo(eCcCHOHANIBHBIX 3a1a4
U MHTEPIIPETALUH [TOJYYCHHBIX Pe3yJIbTaTOB

1.0.09.01 Anre6pa u reoMmeTpus

3HaeT: OCHOBHBIE MTOHATHUS JIMHEHHOM anreOpsl,
BEKTOPHOW aJIreOpbl M AHAIUTUYECKON T€OMETPHH,
WCIIOJIB3YEMBbIE IIPU U3YUYECHUH IPYTUX JUCLHUILINH;
METO/Ibl PELIECHUS CUCTEM JIMHEHHBIX YPABHEHUN
YMeeT: IPUMEHSATh METO/IbI alreOphl U TeOMETPUN
111 MOJEITMPOBAHHUS, TEOPETUYECKOTO U
DKCIIEPUMEHTAJIBHOIO UCCIIEIOBAHUS IPUKIIAIHBIX
3a/1a4; UHTEPIPETUPOBATH ITOJIYYEHHBIE B XOJI€
pelIeHus pe3yibrarsl FiMeer npakTu4eCcKuii OIbIT:
[IPUMEHEHUSI COBPEMEHHOTO MaTeéMaTHY€eCKOTro
WHCTPYMEHTApHUs U1 PELLICHUs IPUKIIAIHBIX 3a1a4;
[IOCTPOECHUS MAaTEMaTHYECKON MOJIETN
Npo¢eCCHOHANIBHBIX 3a/1a4 M UHTEPIPETaLH

MOJIy4EHHBIX PE3YyJIbTATOB.

4. O0bém M BUABI YUeOHOH PadOTHI

OO6mas Tpya10eMKOCTh TUCHUILUIMHBI cocTaBiseT 12 3.e., 432 4., 74,75 u.

KOHTAKTHOU pabOThI

Bun yuebHoit paboThl

| Bcero |Pacnpe)1eneHHe 10 ceMecTpaM




4acoB B yacax
Homep cemectpa
3 4
OO6mmast Tpy10EMKOCTh TUCITUTUTMHBI 432 216 216
AyoumopHvie 3auamusi: 48 24 24
Jlexuuu (JI) 24 12 12
[IpakTuueckue 3aHsATHs, CEMUHAPHI U (W) JPYyTrUe BUABI
aynuTopHbIX 3aHsaTui (I13) 12 6 6
Jlabopatopusie pabotsl (JIP) 12 6 6
Camocmosmenvras paboma (CPC) 357,25 179,75 177,5
MOJITOTOBKA K JIOIYCKY K JIAOOPATOPHBIM paboTaM, 96 48 48
o opMIIeHHE OTYETOB
MOArOTOBKA K NPAKTHYECKUM 3aHATHAM, PELICHHE 38711 H3 96 48 48
JTOMAIIIHUX 3aJJaHul
MOJITOTOBKA K 3K3aMEHY 27 0 27
paboTa ¢ KOHCTIEKTOM JISKIIHi 54,5 0 54.5
paboTa ¢ KOHCIIEKTOM JICKITUH, TIOJATOTOBKA K TeCTUpoBaHuto| 83,75 83.75 0
KoHcynbTanum 1 mpoMexxyTodHas arTecTalus 26,75 12,25 14,5
Bun koHTpOs (3aueT, qud.3auet, IK3aMeH) - 3a4eT JK3aMEH

5. Conepkanue TUCHMILIIMHBI

O0beM ayqUTOPHBIX 3aHITHH 110
pa;;(_;na HanmeHnoBaHue pa3ienoB JUCIUTIIMHEL BUIIAM B Hacax
Bcero J| 113 JIP
1  |®usnueckne 0CHOBBI MEXAHUKHU 9 4 3 2
2 |OCHOBBI PENATUBUCTCKON MEXaHUKH 1 1 0 0
3 |OcHOBBI CTaTUCTUYECKON (PU3UKHU U TEPMOJNHAMUKH 6 3 1 2
4 [DnekTpocTaThka 4 3 1 0
5  |[OnexTpuueckuil TOk 4 1 1 2
6  |MarauTtHOE nosie 8 3 2 3
7 [27EKTpOMarHuTHOE MoJje 1 1 0 0
8 |Onruka 3 1 1 1
9  |M3nydeHne U KBaHTHI 4 2 1 1
10 |®usuka aroma 3 2 1 0
11 [DneMeHThl KBAHTOBOI MEXaHUKHU 1 1 0 0
12 JJIeMEHTHI S1epHON (PU3UKHU. DJIeMEHTapHbIC YaCTUIIBI. 4 ) 1 1
CoBpemeHHas (u3ndeckast KapTHHA MUpa

5.1. Jlekuun

No Ne
JICKITUH[pa3aena

HanmenoBanue unmn KpaTKOC COACPIKAHUC JICKIIUMOHHOT'O 3aHATHA

Koi-
BO
4acoB

OcHoBHbIE IOHATHS MexaHUKU. [IpocTpaHcTBO, Bpems, nmxenue. [lepemenienue
TOUYKH. BEeKTOpHBIN, KOOPIUHATHBIN M €CTECTBEHHBIM CIOCOOBI ONIMCAHUS
nBrKEeHUs Toukd. CkopocTh. Yckopenue. [Ipsimas u oOpaTHast 3a1a41 KUHEMATUKH.
KnHeMaTnuecKue ypaBHEHMsI. YCKOPEHHE ITPU KPUBOJIIMHENHOM JBU)KECHHUU.
TaHreHIHaIbHOE, HOPMAJILHOE U MOJIHOE YCKOPEHMS IPU JIBUKEHUN TOYKH I10
KPUBOJIMHEHON TpaeKTOpUH. BpamarensHoe ABMKEHNE TBEPAOTO TeNA. YTOJ
[IOBOPOTA, YIIOBAsi CKOPOCTh, YINIOBOE YCKOPEHUE KAK AKCUAJIbHBIE BEKTOPBI.




CBsI3b MCXKAY COOTBCTCTBYIOIIMMHU YTJIOBBIMU U JIMHEUHBIMU BeTUUMHAMMU.
KuaemaTnaeckne YpaBHCHUS AJId BpalllaTCJIbHOI'O ABUXKCHU.

J/lnHamuKa MatepuaibHON TOYKHU. IHepuHaIbHbIE CUCTEMBI OTCUYETA. 3aKOHBI
Herotona. Cuna, macca, KOTMYECTBO ABMKEHUS, UMITYJIbC CHIIbL. [Iprumepsl
npumMeHeHns 2 3akoHa Herorona. Hemnepuuansasie cucteMsl orcuéra. CHitbl
unepuuu. [Ipumepsl. Cuna Kopuonuca. /[lunaMuka BpamaTeabHOTO TBUKEHUS
TBEPIOTO Tejla. MOMEHT CHJIbI, MOMEHT MHEPLIMM, MOMEHT KOJIMYECTBA JBH>KCHUSI.
(OCHOBHOM 3aKOH BpallaTebHOIO ABMKEHUS TBEPIOrO Tea. AHAIOTHS MEXIY
3aKOHaMU MMOCTYIATEIbHOTO M BpallaTeIbHOTO ABUKECHHI. BhrunucieHne MOMEHTOB
WHEepLUU oTAeNbHbIX Tel. Teopema llteiinepa. Kunetnueckas aneprusi, padbota u
MOIIHOCTh MPH BpallaTeJIbHOM JIBUKEHUH. 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA.
['upockonmueckuii 3hPexT.

Pabota u sHeprus. Pabora noctosHHON 1 epeMeHHo# cuibl. MomHocTs. Pabora
B NOTEHUMAIBHOM TOJI€ CUJI. DHEPIHsl: KHHETHUECKasl, TOTeHLUaIbHasl, OJIHAs
MexaHnyeckas. CBsi3b pabOThI M SHEPTHU. 3aKOH COXPAHEHUS! MEXaHUYECKOIl
pHeprun. KoHcepBaTHBHBIE U IUCCUTIATUBHBIE CHIIBI. 3aKOH COXPaHEHUS! UMITYJIbCA.
LleHTp Macc cUCTEMBI TEJI U €70 ABMXKEeHHE. IMIynbe cucTteMpl. 3aKOH COXpaHEHUS
VMMITYJIbCA U CIIEICTBUS U3 HETO.

KonebarenpHOE ABMKEHUE. YpaBHEHUE TAPMOHUYICCKUX KOJIeOaHUI. AMITITUTY/IA,
nepuo, IUKINYecKast 4yacToTa, (a3a koiedbanuit. CKOpOCTh U yCKOpPEHHE
konebmromieiics Touku. Juddepenimanbaoe ypaBHeHHE CBOOOTHBIX
rapMOHUYECKUX KoyieOaHui. DU3HUCCKUN U TPYKUHHBIA MasITHUKHA. DHEPTHUS
rapMOHMYECKHX KojieOaHui. 3aTyXallre 1 BbIHYK/IeHHbIE KojeOaHus. Pe3oHaHc.
BekTopHbIit MeTO TpeacTaBiaeHus konebanuid. CiioykeHne Koje0aHui
0JIMHAKOBOTO HarmpasiieHus. BektopHas nuarpamma. CoxeHHe B3aUMHO
MEePIEeHIUKYISIPHBIX KOJIeOaHUH OJUHAKOBBIX U KPaTHBIX 4acToT. DUrypsl
JIuccaxy. BoiHOBOI npouecc. YpaBHEHHUE TIJI0CKOM BOJIHBI. [[JTMHA BOJIHBI,
BOJIHOBOE YHCII0, (pa3zoBasi ckopocTk. [lonepeynsie U MpoaoabHbIE BOIHBL. DPQPEKT
[lonnepa. DHeprus BOJIHOBOTO ABM)KEHUS, IIOTOK 3Hepruu. Bekrop Ymosga.

[Toctynarsl DitHmTeiHa. [IpeodpazoBanus Jlopena. PensaruBucrckoe n3MeHeHne
JUIMH U TIPOMEKYTKOB BpeMeHH. /IMHaMKKa CliennaabHOU TEOPUHU
OTHOCHUTEJIBHOCTHU. 3aKOH U3MEHEHUS MacChl CO CKOPOCThIO. B3anMocBs3b Macchl U
DHEPrUH. DKCIIEPUMEHTAIBHOE IOATBEPKACHHUE BBIBOJOB CIIEUAIBHON TEOPUU
OTHOCHUTEJILHOCTH.

TeruioBoe ABMkKEHUE MOJIEKy)l. Macca u pa3Mepsl Mosekyil. Mons. HUucno
ABorazpo. JlaBieHue ujieanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-
KMHETH4YeCKOW Teopuu. CpeaHss SJHEPTHA TOCTYIATENbHOTO JBUKEHHS MOJIEKYI U
a0COJIIOTHAsI TeMIIepaTypa. YpaBHEHUE COCTOSHUSI UIEAIbHOTO rasa.
MaKkcBeIOBCKOE paclpeAesIEHUE MOJIEKYI 110 cKopocTsaM. CpenHss
KBaJlpaTU4yHasi, HauboJsee BeposITHaAs U CpeaHss apudMeTndeckas CKOpOCTH
MOJIEKYJ1. bOJIBIIMaHOBCKOE pacpeeIeHUE YaCTUL] B IOTEHIUAIIBHOM I10JI€.

ABnenus nepenoca. CpeHss JIMHA CBOOOIHOTO MPOOETa, YMCI0 CTOTKHOBEHH,

A HEeKTUBHBIN AHaMETP MOJIEKY. SIBIEHUS MepeHoca B ra3ax: TeIJIONMPOBOIHOCTb,
BHyTpEHHee TpeHue, nuddy3us u ux smnupudeckrue ypaBHeHus. CBA3b MEKIY
ko3 purrieHTamMu nepeHoca. SIpneHus B pa3pexEHHbIX razax. Bakyym.

OCHOBBI TEPMOIMHAMUKU. BHYTpEHHsIS SHEPIHsl UI€AIbHOTO Ta3a U PeabHBIX
cucteM. Pabora raza npu pacmupenuu. [lepBoe Hayano AMHAMUKH.
TerioeMkocTb. CBSI3b MEXK]Ty TETUIOEMKOCTSMHU MPU TOCTOSIHHOM JAaBJICHUH U MPU
MOCTOSSTHHOM 00beMe. MostsipHas TEII0EMKOCTh UEATbHOTO Ta3a ¢ Pa3InyHbIM
KOJIMYECTBOM aTrOMOB B MoJieKyJsie. COIocTaBiIeHHE TEOPUH C ONIBITOM ISl OTHO- U
TByXaTOMHOTO ra3oB. Ajnabatnueckuii mpouecc. Ypasuenue [lyaccona nms
anguabaTsl. PaboTa nieanpHOro ra3a npu pasjinyHbIX npoleccax. TerninoBbie
nBurarenu. Lukn Kapro. OuTponus. Bropoe Hayano TepMoOguHaMUKH.

DIEKTPOCTATUUECKOE MOJIE TOUCUHBIX 3apsA0B. 3aKOH COXpaHEHUS 3apsiaa.
B3anmoneiictBue 3apsaoB. 3akoH KyinoHa. DIeKTpoCcTaTHueCcKOe MoJI€ B BAKYYME.




HanpsokeHHOCT U MOTeHIMaN, uX BeuuciieHue. [Ipunuun cynepnosuuuu. [lone
HETOUYEYHBIX 3aps0B. JInHEHOe, TOBEPXHOCTHOE U 00BEMHOE paCTIpeCICHUS
3apsiioB. [loTok BekTopa HamnpsikeHHOCTH. Teopema Octporpajckoro-Iaycca. Ee
MPUMEHEHNE K BEIYMCIICHUIO HATPSIKEHHOCTH T0JIE HUTH, TUIOCKOCTH, 11apa,
mHApa. Pabora u sHeprus IeKTpocTaTuuecKoro moss. PaboTa mosmst ToueqHoro
3apsiga. YCIOBHE MOTEHIIMAIBHOCTH AJIEKTPOCTATUYECKOTO TOJIA. DHEPrus
CHUCTEMBI JIBYX TOUEUHBIX 3apsioB. [loTeHiman. Csi3b MeX1y HAPSHKEHHOCTHIO U
MOTEHIIMAIOM. DKBUIIOTEHIIUAJIbHBIE MOBEPXHOCTU. Hanpskenue. Beruucnenue
Pa3HOCTHU MMOTEHLMAJIOB JJISI Pa3JIUYHBIX MOJIEH.

10

DneKTpuuecKoe nose B BeuecTse. [IpoBoguuku u quanexktpuku. Ionspusanms
TUAJIEKTPUKOB. [UII0IIb, €ro NOBEACHHUE B SIIEKTpUUYECKOM noje. HanpskeHHOCTh
[10JI B TUJIEKTpUKax. Bekrop nomspusanuu. Judnekrpuyeckas
BOCIIPUMMYUBOCTb. BekTop cmenienus. J{usnekrpuyeckas IpOHUIAEMOCTb.
Cerneroanexktpuku. [Ibe303¢pdext. [IpOBOTHUKH B AIEKTPUUECKOM II0JIE.
DIIEKTPOEMKOCTh MTPOBOAHUKOB. KoHneHcaTop. Tumsl KOHIEHCATOPOB,
BBIUHCIIEHUE UX EMKOCTU. DHEPTHUs 3JIEKTPOCTATUUECKOTO MOJIsl. DHEPIHsI CUCTEMBI
3apsAA0B. DHEPTHUA 3apsSHKEHHOTO MPOBOAHMKA U KOHJIeHcaTopa. OObeMHas
[JIOTHOCTb DHEPIUH.

11

Cuia U IIIOTHOCTh TOKA. YCIIOBHS CylIeCTBOBaHUs Toka. [IpoBogHuKH 1
M30JIATOPBI. DIEKTPUUECKHUI TOK KaK sBJIeHUE repeHoca 3apsia. Kinaccuueckas
DIIEKTPOHHAsA Teopus nNpoBoguMocTH MeTasuioB. OnbIT Tonmena-Creroapra. BeiBox
3akoHOB OMa u Jxoyns-Jlenua. 3arpyiHeHus: KjacCuuecKoil Teopun
POBOAUMOCTH. COITPOTUBIIEHHE IPOBOIHUKOB, €I0 3aBUCUMOCTB OT TEMIIEPATyphl
ISl METAJUIOB, AUAJIEKTPUKOB, MOJIYIPOBOJHUKOB. CBEpXIPOBOAUMOCTb.
Onexrpoasrkyas cuia. Croponnue cuibl. Mcrounnku 9JIC. 3akon Oma s
yuacTka anekrpuueckoi nenu ¢ IJ[C. 3akon Jxoynsa-Jlenma. KT ncrounnka
JJ1C. TIpasuna Kupxroda.

12

MarsnuTHoe nojie B Bakyyme. MICTOYHMKHA MarHUTHOTO 1oJjisi. MarHuTHOE moJie Kak
penstuBuCTCKHM A dext. HIYKIMS 1 HanpspKeHHOCTh MATHUTHOTO TTOJTSL.
MaruutHoe noJie Toka. 3akoH buo-Capapa-Jlamnaca. Ero npumenenue k
BBIYUCIICHHIO TIoJieH. [1osist mpsiMoro 1 KpyroBoro TokoB. Cynepro3ulus moJieu.
L{upkynsauus BEKTOpa MarHUTHOM MHAYKIMH. HenmoTeHnanbHOCTh MAarHUTHOTO
110J151. 3aKOH ITOJIHOTO TOKa. MarHUTHOE 1O0JIe TOPOK/ia U COJICHOUAA.

13

/leficTBME MarHUTHOT'O TI0JIs1 HA TOKH U 3apsA/bl. 3akoH Amrnepa. Bzanmoneiictue
NIBYX JUIMHHBIX ITapaJIeIbHBIX IPOBOJIHUKOB € TOKOM. KOHTYp ¢ TOKOM B
MarHMTHOM Iosie. MaruuTHbslii MOMeHT. Cuna Jlopenua. JIBukeHne 3apsiKeHHbIX
qacTHUIl B MarHuTHOM 1ose. L{ukinorpon u 6etarpon. Dddekt Xomna. Pabora mpu
NepeMENIEHUH POBOAHMKA C TOKOM B MAarHUTHOM 1osie. MarHUTHBIN MTOTOK.

14

DIEKTpOMarHuTHas MHAYKLHUA. 3aKOH IEKTPOMAarHuTHOU nHaAykunnu Papanes-
Jlenia. Ilpumenenne 3Toro 3akoHa. [ eHepaTop nmepeMeHHOro ToKa.
Tpancdopmarop. Toku @yko. SIBneHne caMOMHAYKIMU. IHTYKTUBHOCTS, e
CMBICJI M POJIb B AIEKTPUUECKON 1eny. HIyKTHBHOCTB COJIEHOMIa. DHEPTUs
MarHUTHOTO 1oJsl. OOBEeMHAs IUIOTHOCTh SHEPTHU. DJIEKTPOMAarHUTHbIE KOJeOaHHs
u BoaHbl. KoneOatenbHblil koHTYp. duddepennnanbHoe ypaBHEHHE CBOOOIHBIX
Kosie0aHMii B n1eabHOM KoHType. Dopmyina ToMcoHa.

15

JeKTpOMarHuTHbIE KojiebaHus 1 BoiHbl. KonebarenbHbIi KOHTYD.
[uddepennmanbHoe ypaBHEHHE CBOOOIHBIX KoJieOaHUH B U€aTbHOM KOHTYpE.
Dopmyna ToMcoHa. DIEKTpOMarHUTHBIE BOJIHBI, UX cBoMcTBa. OnbIThl ['epua.
[[Ikana 3eKTPOMarHUTHBIX BOJIH. DHEPTrusl 3J€KTPOMarHuTHBIX BOJIH. BexTop
‘YMmoBa-IlolHTHHTa. YpaBHEHMS 3JIEKTPOMArHUTHOIO NOJIs. YpaBHeHUus Makcseria
KaK 0000I1IeHNEe 3aKOHOB: AIEKTPOMAarHUTHON MHAYKLMH, IIOJHOTO ToKa, KynoHa
(reopemsl I'aycca). BeiBog 4-x ypaBHeHH MakcBeia B UHTETrpajbHOU opMme.
JJIeKTpOMarHUTHBIE BOJIHBI KaK CJIEJCTBUE ypaBHEHUI MakcBesuia.

16

WuTtepdepenius cera. CBeTOBas BOJIHA, €€ ypaBHEHHE. KOTepEeHTHOCTD.
Ontuyeckas pa3HOCTh X0/a. YCIOBHS MAaKCUMyMOB 1 MUHUMYMOB. OnbIT FOHra.




MeTozbl OcyIiecTBIeHUs UHTepdepeHnu cBeTa. [IpuMepsl: TOHKUE MIICHKH,
kosbita Herotona. Uatepdepomerpus. Judpakaus ceera. [Tpunmun [rolirenca.
3onbl @penens. Bekropuslie auarpammel. JJudpakuus Ha mienu. Judpakumonnas
pemieTka. Paspematomas crmocoOHOCTh AUQP. PEIISTKH U ONTHYECKUX TPUOOPOB.
[Tonsipuzanus ceeta. EcTecTBEHHBIN U NOISPU30BaHHBIN cBET. 3akoH Maitoca.
[Tonsipuzanus npu oTpaxeHUU OT AUAIIEKTPUKOB. 3akoH bproctepa. J[BoiiHoe
npejomiieHue aydei. TurepdepeHys noasipu30BaHHOTO CBETA.

17

TeroBoe U3Iy4YeHHE, €ro XapaKTepUCTUKU. AOCOIIOTHO YEPHOE TEJO.
Pacripenenenue sHepruu B ero cnekrpe. 3akonbl Kupxroga, Credana-bonasimana
u Buna. ®opmyna Panes—/xunca. KBanrosas runoresa u ¢popmyna [lnanka.
Onrryeckass TMPOMETPUSL.

18

Buemrnuit poroaddext u ero 3akonsl. DoToHBL. YpaBHEeHHE DUHIITEHHA IS
BHEIIHero ororddexra. Iueprus, Mmacca u UMIyiIbe GoroHa. TopmozHoe
peHTreHoBckoe m3nydenue. Ipdext Komnrona. Jlyanusm ceera.

19

10

DeMeHTapHas TeOpHUs aToMa Booposa. SnepHas mojens atoma Pesepdopna, ee
HEI0CTaTKU. 3aKOHOMEPHOCTH B CIIEKTpe U3MyueHus Bogopoaa. CepuanabHas
dopmyna. DnemMeHTapHas TEOpUsl OAHONIEKTPOHHBIX aTOMOB (Teopus bopa).
BriBon cepuanbHoit hopmynbl. [loctossanas Punbepra.

20

10

MarautHoe 1noJjie B BeniecTBe. MarHuTHble cBoiicTBa aToMoB. Marneton bopa.
Maruetuku. Bekrop Hamarunuenus. Jlua- 1 napaMarHeTusM, ux Ipuposa.
deppOMarHeTU3M.

21

11

OnbITHOE 000CHOBAaHUE KOPITYCKYJISIPHO-BOJHOBOTO Ayanu3ma Bemiectsa (OnbIT
JIaBuccona u J[xepmepa, @panka u ['epua). ['unoresza ne bpoitnsa. CooTHomeHue
HEOIpeIeICHHOCTE!: NMITYIbC-KOOPANHATA, dHeprusi-Bpems. Ero ¢pusnyeckuii
cMBICT U Quiiocodckoe 3HaueHne. BomHoBas PyHKIINSA, €€ BEPOSITHOCTHBIM CMBICIL.
Ypasuenue lllpeaunrepa i craimoHapHbIX cOcTOsIHUA. CBOOOAHAS YaCTHIIA.
UacTuia B noreHunanbHoM "smuke". KBantoBanue snepruu. OnpeneineHue
BEPOSITHOCTH KBAHTOBOTO COCTOSTHUS. ATOM Kak KBaHTOBasi cucteMa. YeTBepka
KBAaHTOBBIX Yncen, UX ¢puzndeckuid cmpici. [Ipunmun [Taynu u 3anonHeHue
AIIEKTPOHHBIX 000JI0ueK aToMa. XapaKTepUCTUYECKUE PEHTTEHOBCKUE CIIEKTPHI.
Dopmyna Mosnu

22

12

CocraB aTOMHOTO s7pa. 3apsAA0BOE U MacCOBOE uncia. HyKJIOHBI: TPOTOHBI U
HEWTpOHBI. B3auMoelicTBie HYKJIOHOB, CBOMCTBA U IPUPO/IA SAIEPHBIX CHIL.
['unote3a FOkaBbl. Berunicnenne maccbl Me30Ha. DHeprus sjiep aroMoB. [ledekr
MacChl M SJHEPTUS CBA3M sApa. YIIEIbHasl SHEPTHs CBA3HU sA1ipa. SInepHble peakuyu 1
3aKOHBI CO-XpaHEHUs. DHEPrus siiepHoU peakuuu. Peaknus nenenus suep. Llennas
peakuus. Peakius cuHTe3a aTOMHBIX siziep. SAnepHas sHepretuka. [Ipodaemsl
YIIPABJISIEMBIX TEPMOSAEPHBIX PEAKLIUN.

23

12

CniocoOb1 HaOMIOEHHS 37IeMeHTapHBIX YacTull. Kimaccuduxarus sneMeHTapHbIX
qacTull. AIPOHBI U enToHbl. KBapku. 4 Tuna ¢yHIaMeHTaIbHbBIX
B3anmMozelicTBuil. CoBpeMeHHas (u3nueckasi KapTuHa MHUpa.

5.2. IlpakTHyecKue 3aHATHS, CEMUHAPBI

Ne
3aHATHA

Ne

pas3aciig

HaumenoBanue uimu KpaTKOC COACPIKAHUC MTPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
qacoB

OCHOBBI KHHEMATHKHA MOCTYINATCIbHOTO YU BPAallaTCIIbHOI'O ABUIKCHUA. I[I/IHaMI/IKa
TOYKH. J[BIOKCHHE TIO/I JICHCTBUEM pa3IMuHbIX CHII. PaboTa u sHeprus. 3aKoHbI
COXPaHCHHSI.

Kose0arenbHOE U BOJIHOBOE JIBHKEHIE.

DHeprus U CKOpocTh MoJiekyn. bapomerpudeckas popmyna. Pacripenenenue
bosbiimana. TeninoeMKoCTh. 3aKOHbI TEPMOIMHAMUKH. [{UKITBI.

DIEeKTPOCTaTHUECKOE T0JIe TOYEUHBIX U NPOTKEHHBIX 3apsiioB. Teopema ["aycca.




Konnencaropsl.

JEKTPUUECKHUH TOK.

XapakrepucTuku MarautHoro noss. Cuna JlopeHna u cuina Ammepa.

9HeKTpOMaFHI/ITHaﬂ HHIOYKOUWA. 9Hepr1/151 MAarguTHOI'O I10JIA.

Bonnoas onrruka. J{udpaxmus. [onspuzamms.
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5.3. JlabopaTtopHbie padoThI

Ne Ne Koz-
HaumeHnoBanue wim KpaTkoe Cofep:kaHne 1abopaTopHOi paboThI BO
3aHATHA|pa3Iena)
4acoB
1 1 Beoanoe 3ansatue. TexHuka 6e3omacHocTy npu padorte B 1aboparopun. [IpaBuia 1
BBITIOJIHEHUSI JTA0OPATOPHBIX padoT U 0hOpMIIEHHUS OTUETOB.
5 1 BrinomHeHe n3MepeHuit mo radbopatopHoii padore "OmnpenencHue 1
K03 PHUIHEHTA YIPYTOCTH MPYKUHBI'".
3 3 BrimonHeHne n3MepeHuit o sabopatopHoii padore "OnpeneneHne mokasaresns 1
anuabatel MmeTonoMm Kiiemana-Jlezopma"
4 3 BrinonHeHne u3MepeHuii mo adopatopaoit padore "OmnpeneneHue BI3KOCTH 1
skuKkocTH MetogoM Crokca'
5 5 BoinonHeHne u3mMepeHuil no gadbopaTtopHoit padore "I/I?,Mep?'HI/IC CONPOTUBJICHUSA 1
[MPOBOJHUKA U OMPEEICHUE €TI0 YAEIbHOTO COMPOTUBICHHUS
BrinorHeHre n3MepeHuit o JadopatopHoit padore "OnpeneneHue
6 5 |remmepaTypHOro ko3 (HIMeHTa CONPOTUBICHHS METaIa U YHEPTHH aKTUBAIIUN 1
[MOJTYNPOBOAHUKA"
7 6 Bromnoe 3anatue. TexHuka 6e3omacHOCTH pu padboTe B maboparopuu. [IpaBuiia 1
BBINOJIHEHHSI JTa00paTOPHBIX paboT U 0(hOpMIIEHHUS OTUETOB.
] 6 BrinonHeHne u3MepeHuii mo nadoparopaoit padore "M3yuenue r¢dexra Xomnna B 1
[MOTYyPOBOJHUKAX"
9 6 Brinonaenne uamepeHuit mo gadopatopHoii padore "M3mepenne ropu30oHTaIbHON 1
COCTABJISIIOIIEH UHYKIIMM MarHUTHOTO Mo 3emiin”
10 3 BrimonaeHne u3mepeHuit o sabopatopHoit padore "OnpeneseHue JTHHBI BOJIHBI 1
CBETa C IOMOUIbIO MU pakun’”
1 9 BrinonHeHne u3Mepenuit mo tadbopatopHoii padore "M3yueHune 3akoHOB 1
BHe1IHero porodddexra"
12 12 BoinonHeHne u3MepeHuit no gadopaTopHon ]336OTC "Onpenenenue 1
XapaKTePUCTHUK PATMOAKTUBHOTO H3ITYYCHHUS
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEM Kon-
[Monsux CPC paszernos, raB, cCTpaHul) / cchuika Ha  (CemecTp| BO
pecypc 4acoB
1. burnep, B. U. ®usuka [Tekcr] : pyk. k
na0. paboram / B. . burnep, B. E.
[MOJITOTOBKA K JIOMYCKY K JIa0OpaTOPHBIM Epemsimies, A. 11I. Unsuuesa ; FOx.-Ypai. 3 48
pabotaMm, ohopMIIEHHE OTYETOB roc. yH-T, 3naroyct. ¢ui., Kap. duzuka ;
HOVYpI'Y. - Uensibunck : M3nart. ieHTp
IOVYpI'Y, 2013. - 93 c. : uan. 2. burnep, B. 1.




®dwusuka [Tekct] : yued. mocobue k nab.
paboTaM /ISl TEXH. HAaIIpaBICHHUNA
6akanaBpuara / B. U. burnep, B. E.
Epemsiies, A. 1. Mnbsuyesa ; FOx.-Ypar.
roc. yH-T, 3natoyct ¢ui. , Kad. Texauka u
TEXHOJIOTHS Mp-Ba Matepuaion ; KOYpI'Y.
Uensounck : M3nar. nearp FOYpl'Y. — Y. 1.
—2018.—83 c. : m.

MMOJITOTOBKA K JIOIYCKY K JJA0OPAaTOPHBIM
pabotam, ohopMIIEHHE OTUETOB

1. burnep, B. U. ®usuka [Tekcr] : pyk. k
na0. paboram / B. . burnep, B. E.
Epemsimes, A. 111. Unpuuesa ; FOx.-Ypai.
roc. yH-T, 3naroyct. ¢ui., Kap. duzuka ;
HOVYpI'Y. - Uensibunck : M3nart. ieHTp
IOVYpI'Y, 2013. - 93 c. : un. 2. burnep, B. 1.
®dusuka [TekcT : HemocpeICTBEHHBIH] :
yueb. mocobue K 1ab. paboTaM AJIs TEXH.
HanpaBieHuil Oakanaspuara / B. 1. burnep,
B. E. Epemsmes, A. 111. Unbuuesa ; FOx.-
VYpaun. roc. yH-T, 3naroyct ¢ui., Kag.
TexHHKa ¥ TeXHOJIOTHs ITP-Ba MaTEpUAJIOB ;
HOVYpI'Y. —Yensbunck : U3narensckuii

uentp FOYpI'Y. — 4. 2. -2019. - 111 c. : un.

48

[MOITOTOBKA K MPAKTUYECKUM 3aHATHUSAM,
pELLICHHE 3a/1a4 U3 TOMAIIHUX 3a1aHUI

1. Tpopumosa, T. Y. Kypc ¢pusuku [Tekcr] :
yuel. mocodue Juisi UHKEHEp.-TEXH.
cnenuaibHocTei By3oB / T. U. Tpodumona.
14-e uzn., crep. - M. : Akanemus, 2007. -
558 c. : mi. - (BrpIciiee npodeccroHalbHOE
oOpasoBanue). 2. Bonpkenmreiin, B. C.
COopHHUK 3a/1au 0 001eMy Kypey hu3uku
[Texcr] : nnst TexH. By30B / B. C.
BonbKkeHIITeH . - U31. J01. U nepepaod. -
CII6. : CnenuanpHas nureparypa : Jlanp,
1999. - 327 c.

48

IIOArOTOBKA K OK3aMCHY

Tpodumosa, T. U. Kypc pusuku [Tekcrt] :
yae0. mocodue At HHKEeHEP.-TeXH.
crienpanbHOocTel By30B / T. U. Tpodumosa.
21-e u3n., crep. - M. : Akanemus, 2015. -
558 c. : un. - (Beicmiee oOpazoBaHue).
Cagennes, 1.B. Kypc o6mieit pusuku. B 3 T.
Tom 2. DIeKTpUUeCTBO U MarHEeTU3M.
Bomnnbl. Ontuka [DneKTpoHHBIHN pecypc] :
yue6. mocooue / M1.B. CaBenbeB. —
OnekTpoH. naH. — Cankt-IletepOypr :
Jlanb, 2018. — 500 c. — Pexxum goctyna:
https://e.lanbook.com/book/98246. — 3aru.
¢ skpaHna. CasenbeB, M.B. Kypc ¢usuku (B 3
TT.). Tom 3. KBanTOBast ontrka. AToMHas
¢uzuka. duznka TBepaOro Tena. Pusnka
aTOMHOTO SI/Ipa ¥ AJIEMEHTAPHBIX YaCTHIL:
YueOHOe mocodue [DNeKTpoHHbIN pecypc] :
yaed. mocodbrne — DIEKTPOH. JaH. —
Cankr-IletepOypr : Jlanp, 2018. — 308 c.
— Pexxum nocryna:
https://e.lanbook.com/book/98247. — 3aru.
C 9KpaHa.

27

IIOArOTOBKA K IMMPAKTUYCCKUM 3aHATHUAM,

1. Tpodumosa, T. U. Kypc ¢usuku [Tekcr] :

48




pELLICHUE 3a/1a4 U3 TOMAIIHUX 3aJaHUI

yue0. mocobue A HHKEHEP.-TeXH.
criennanbHOCcTel By30B / T. U. Tpodumosa. -
14-e uzn., crep. - M. : Akagemus, 2007. -
558 c. : un. - (Beicmiee mpodeccruonanpHoOe
oOpazoBanue). 2. Bonbkenmreitn, B. C.
COopHUK 3a/1a4 110 001eMy Kypcy hU3uKH
[Tekcr] : mnst TexH. By30B / B. C.
BonbkeHITel . - u31. J01. 1 iepepad. -
CII6. : CnenmanbHas aureparypa : Jlans,
1999. - 327 c.

paboTa ¢ KOHCIIEKTOM JICKITUI

Tpodumosa, T. U. Kypc pusuku [Tekcr] :
yue0. mocodue A MHKEHEP.-TeXH.
criennanbHOcTel By30B / T. U. Tpodumosa. -
21-e u3n., crep. - M. : Akanemus, 2015. -
558 c. : un. - (Beicmiee oO6pazoBanue).
Cagenbes, 1.B. Kypc oOmieit ¢pusuku. B 3 1.
Tom 2. DnexTpu4ecTBO U MarHETU3M.
Bonnbl. Ontuka [DneKTpoHHBIN pecypc] :
yueO. mocobue / .B. CaBenbeB. —
OnextpoH. naH. — Cankr-IlerepOypr :
Jlanb, 2018. — 500 c¢. — Pexxum goctyna:
https://e.lanbook.com/book/98246. — 3aru.
c skpana. CasenbeB, 1.B. Kypc ¢pusuxu (B 3
TT.). Tom 3. KBaHTOoBast onTruka. AToMHas
¢uznka. Puzuka TBepaOro Tena. Pusnka
aTOMHOTO $1/Ipa U JIEMEHTAPHBIX YaCTHIL:
YyebHOE mocodue [DNeKTpOoHHbIN pecypc] :
yueb. mocobue — DNEKTPOoH. JaH. —
Cankrt-IletepOypr : Jlanp, 2018. — 308 c.
— Pexum nocryna:
https://e.lanbook.com/book/98247. — 3aru.
C DKpaHa.

54,5

paboTa ¢ KOHCIIEKTOM JICKITHH, MOATOTOBKA K
TECTUPOBAHUIO

Tpodumosa, T. U. Kypce ¢puzuku [Tekcer] :
yuel. mocodue Juisi UHKEHep.-TEXH.
cnenuanbHocTel By3oB / T. Y. Tpodumosa. -
21-e u3n., crep. - M. : Akanemus, 2015. -
558 c. : un. - (Breiciee oOpa3oBaHue).
Cagenbes, 1.B. Kypc ¢usuku (B 3 11.). Tom
1. Mexanuka. MonekynspHas ¢pusuka
[DnmexkTpoHHBIN pecypc] : yued. mocodre —
OnektpoH. naH. — Cankr-IletepOypr :
Jlanb, 2017. — 356 ¢. — Pexum goctymna:
https://e.lanbook.com/book/95163. — 3aru.
c skpana. Casenbes, 1.B. Kypc oOuieit
¢uzuku. B 3 1. Tom 2. DnekTpuyecTBo U
MaraetusM. Bonnbl. Ontuka [DneKTpoHHbIN
pecypc] : yueb. mocooue / N.B. CaBenbes.
— OnekTpoH. naH. — Cankr-IleTepOypr :
Jlanb, 2018. — 500 ¢. — Pexum goctymna:
https://e.lanbook.com/book/98246. — 3aru.

C DKpaHa.

83,75

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIsA NMPOBeAeHHUsI TEKYIIero KOHTPOJISA yCIeBaeMOCTH,

HpOMe)KyTO‘IHOﬁ arrecranmun




KOHTpOJ'II) Ka4yCCTBa OCBOCHMUA O6p&30BaT€HBHOﬁ IMporpaMmel OCYIICCTBIICTCA B
cooTBeTCcTBUM ¢ IlonoxxeHuem o 6aHHBHO-p€I>'ITHHFOBOﬁ CUCTEMC OLICHUBAHUA PC3YJIILTATOB

y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

No
KM

Ce-
MecCTp

Bun
KOHTPOJIS

HazsBanue
KOHTPOJIBHOTO
MEPOIPUATHS

Bec

Makc.
Oasn

[ops ok HauncieHus 6aIoB

YVun-
THIBA-
eTCA B

[TA

Texymui
KOHTPOJIb

Jomyck
1a060paTOPHBIM
paboram o
KOHTPOJIbHBIM
BOIIPOCAM, OTYETHI
1o 1a60paToOpHBIM
paboTtam.

30

MSTh JIA0OPAaTOPHBIX PadoT.

OreHka Kax a0t 1abopaTopHoil paboOThI:
MaKkcHMaJibHas onenka 10 0amios,
BKJIIOYAIOIIAs B ceOs:

- rectupoBanue B D YK 1o gomycky
JIP 5 6amnoB

- 00paboTKa YMCIIOBHIX IAaHHBIX H Clladya
oTyera 5 0aIoB

-1 Gam 3a HapyIIeHUE CPOKOB CHAAYH.

3a4CT

Texymni
KOHTPOJIb

CaMoCTOSTETBHOE
pelieHue
npaKanecxnx 3a1a4

20

UeThipe 3a/1a41 IO HA3HAYCHHOM TEME.
OreHKa 3a KaxIyro 3a/1auy:

5 6anoB: MpaBUIBLHOE U TIOJTHOE
peleHue,

4 OaJiia: HEMOJIHOE TTPaBUIILHOE
peleHre, BO3MO)KHA HECYILIECTBEHHAs
omunoKa

3 6anna: npaBUIbHBIN WM OIU3KUHN K
MPaBUIHLHOMY OTBET, PEIICHHE
COAECP>KUT HECKOJIBKO OLIMOOK, HE
MOBJIMSIBIINX HA OTBET

2 OaJiia: HEMOJIHOE pellleHUe, COAEPIKUT
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK,
WM HETIOJIHOE PElLlIeHUEe, MEHbIIE YeM
HAITOJIOBHHY OTpPa)kaeT COAEp KaHue
3aJJaHMs U COZIEP’KUT HECKOJIBKO
CYIIIECTBEHHBIX OIIMOOK.

MuHumMyM 3a Bce 3a1a4n- 20 0asuios.

3a4CT

IIpome-
KyTOUHas
aTTecTanus

TECTUPOBAHUE HA
3a4€Te

30

meuee 60% He 3aUuTEeHO
60% u OoJtee - 3a4TEHO

3a4CT

Texymni
KOHTPOJIb

CaMoCTOSTETBHOE
pelieHue
npaKanecxnx 3a1a4

15

UeThipe 3a/1a4u 110 HA3HAYCHHOU TeMe.
Ol1ieHKa 32 KOKIYI0 3a/a4y:

5 6annoB: MPaBUIBLHOE U TIOJTHOE
peleHue,

4 Gana: HEMOJIHOE MPABUIIBHOE
peleHne, BO3MO)KHA HECYIIECTBCHHAS
omnoka

3 Gayuta: mpaBWIBHBINA WM OMU3KHUI K
NpaBUIBHOMY OTBET, PELICHHE
COZIEPYKHUT HECKOJIBKO OITUOOK, HE
MOBJIHMSIBIIUX HA OTBET

2 Oauta: HETIOTHOE PEIIeHUE, COACPIKUT
HECKOJIBKO CYIIECTBCHHBIX OIIHOOK,

HJIM HETIOJTHOC PCIICHNUE, MCHBIIC YEM

OK3aMCH|




HaIOJIOBUHY OTPa’KaeT COACpKaHHUE
3aJJaHUS U COJIEP’KUT HECKOIBKO
CYILIECTBEHHBIX OIIMOOK.

MunuMyM 3a Bce 3aa4n- 20 6aios.

Texymni
KOHTPOJIb

Honyck k
71a00paTOpHBIM
pabotam 1o
KOHTPOJIbHBIM
BOIIPOCAM, OTYETHI
10 J1abopaToOpHBIM
pabortam.

30

BrimonusieTcst 5 1abopaTtopHbIX paboT
OrneHka Kaxa0u 1a60paTopHO pabOTHI:
MakcHMalibHas onenka 10 0amios,
BKJIFOYAIOIIas B ce0s:

- rectupoBanue B YK o nomycky
JIP 5 GamnoB

- 00paboTKa YHCIOBBIX IAHHBIX U cllada
oTueTa 5 OaIoB

-1 6ann 3a HapyIIeHHE CPOKOB CHAAYH.

OK3aMCH|

ITpome-
KyTOUHas
arTecTanus

DK3aMeH I10
omieram.

15

CymmupoBaH#e 0asioB 3a CEMECTD,
BBITIOJTHEHHE 3aJIaHUs TI0 OMIIETY,
coliepKallleMy TpU BOIPOCA MO Pa3HbIM
TEMaM.

3anaHue 1o OUIeTy - YCTHBIA WK
MUCbMEHHBIN OTBET Ha KaX/IbIi BOIIPOC
C OT/AEJIbHOM OIIeHKaX B Oaax.

5 6annoB: OTBET MOJHBIN U
[IPaBUJIbHBIN, BO3MOXHA
HECYIIECTBeHHAs OIINOKa,

4 OaJiya: OTBET HETIOJTHBIN U
MpaBUJIbHBIN, BO3MOXHA
HECYIICCTBEHHAsI OIITNOKa,

3 Ganna: OTBET HETMOIHBIN M CONEPIKUT
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK,

(0 GanyIoB: OTBET HEMOIHBIN, MEHBIIIE
YeM HaAIOJIOBUHY OTPaXKaeT
coJlep>KaHuE BOMPOCA U CONIEPKUT
HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

HToroBast OIleHKa Ha OCHOBAaHUH
MPOIIEHTOB OT MaKCUMaJIbHOMN OIIEHKH:
60 % ¥ BbILIIE - YIOBIETBOPUTEIBHO,
75 % ¥ BBILIE - XOPOLLIO,

&5 % ¥ BBIIIIE - OTIINYHO.

OK3aMCH

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bung
MPOMEKYTOUHON
aTTecTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHHUBaHUS

3a4cT

CymmupoBanue 6amioB 3a cemectp. [Ipu oneHuBaHuM
PE3YJIBTaTOB MEPOIPHUSTHUS UCIIONIB3YeTCs OaTTbHO-PEHTHHTOBAS
CUCTEeMa OIICHUBAHUS PE3YIbTaTOB YUeOHOM JeSTEIbHOCTH
obOydarommuxcs (yTBepskIeHa mpruka3oM pekropa ot 24.05.2019 r.

Ne 179)

B cooTBeTCTBUH C
. 2.5, 2.
[lonoxxeuus

6

OK3aMCH

CyMmMupoBaHHe 0aioB 3a CEMECTp, BBITIOTHEHHE 3a/IaHUS TI0
ouseTty, copepkalleMy Tpu BoIrpoca 1o pa3HbeiM Temam. [Ipu
OIICHUBAHUU PE3YJIETATOB MEPOMPUITUS UCTIONB3YETCs OaTbHO-
pPEUTHHIOBAsI CHCTEMa OLICHUBAHUS PE3YyIBTATOB yUeOHOM

B cooTBeTCcTBHM C
. 2.5, 2.
[lonmoxxenusa

6




JeSTeNbHOCTH 00y4Jaromuxcs (yTBepkKIeHa MPUKA30M PEKTOpa OT
24.05.2019 . Ne 179)

6.3. ITacniopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIIETEHIINH €3yJbTaThl 00yYCHHUS SRR

VK- 3HaeT: (U3NUECKYI0 HHTEPIPETAIINI0 OCHOBHBIX IPUPOTHBIX SIBICHUN U ARARAR
MPON3BOJICTBEHHBIX MTPOIIECCOB

VK- 'YMeeT: BBISIBIIATS, (l)f)pMy.]'II/IPOBaTI) U OOBSICHATH €CTECTBCHHOHAYYIHYIO TIPUPOTY A An
MPUPOTHBIX SIBICHUN U MPOU3BOJCTBEHHBIX MPOIIECCOB

VK-1 HNmeer HpaKTI/\I"leCKI/II‘/'I OTIBIT: BAJeHUs PU3NUECKON U €CTECTBEHHO-HAyIHOMI e
TEPMHHOJIOT U

OTIK-3 3HAET: IIaBHBIC TTOJIOKEHHUSI M COJIEP’)KaHNEe OCHOBHBIX (DM3HUECKHUX TCOPUH U ARRAR
IPaHUIBI KX PUMEHUMOCTH

OINK-3 YMeeT: IpOu3BOIUTH pacuer (U3NYECKHX BEIMYHH 10 OCHOBHBIM popMysiIaM ¢ |, ARl
YIETOM MIPUMEHIEMON CUCTEMBI €TUHUIL

OITK-3 VMeeT mpakTUYeCKU OTBIT: MPUMEHEHUS PU3NIECKUX 3aKOHOB U POPMYI Ui |, daly
pEIICHUS TPAKTHYSCKUX 3314

TumoBbIe KOHTPOJIBLHBIC 3aJaHUS 110 KAXKIOMY MEPOIPUATHIO HAXOISITCS B
MPUITOKECHUIX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
Cl) OCHO6HaA tumepamypa.

1. Bombkenmreitn, B. C. COopHEK 3a71a4 110 00111eMy Kypcy (pu3uku
[Texct] : mst TexH. By3oB / B. C. Bonbkenmres. - uza. morm. u nepepad. - CIIO. :
CneunansHas nuteparypa : Jlane, 1999. - 327 c.

2.  Tpodumosna, T. U. Kypc ¢pusuku [Tekcr] : yued. mocodue s
WHXXEHep.-TeXH. cnenuaibHoctei By3oB / T. . Tpodumosa. - 21-e uzn., crep. - M. :
Axanemus, 2015. - 558 c. : wi. - (Boicuiee 06pa3oBaHue).

3. Tpodumona, T. U. Kypc ¢usuku [Tekcr] : yueb. mocodue s
WHXXEHep.-TeXH. crnenuaibHocrei By3os / T. . Tpodumosa. - 15-e uzn., crep. - M. :
Axanemus, 2007. - 558 c. : wi. - (Briciiee npodeccnonanbsHoe 00pa3oBaHue).

4.  Bonbkenmreiin, B. C. CoopHUK 3a/1a4 110 00111eMy Kypcy HHU3UKU
[Texct] : mist TexH. By30B / B. C. Bonbkenmreiis. - 3-e uza., ucnp. u gor. - CII6. :
Kumxnsiit mup, 2008. - 327 ¢. - (Cneuunanucr)

5. Tpodumosna, T. Y. Kypc pusuku [Tekct] : yued. mocodbue s
WHXKEHEp.-TeXH. crenuanbaocteit By3os / T. . Tpodumosa. - 14-e uszn., crep. - M. :
Axanemus, 2007. - 558 c. : wi. - (Boicuiee npodeccuonanbsHoe o0pa3oBaHue).

0) OononHumenbHas IUmepamypa:

1. burnep, B. . ®usuka [Tekct] : pyk. k 1a0. paboram / B. . burnep, B.
E. Epemsimes, A. I11. Uneuuesa ; FOx.-Ypai. roc. yH-T, 3naroyct. ¢ui., Kad.
Ousuka ; OYpI'Y. - Uensiounck : Uznart. ientp FOYpI'Y, 2013. - 93 c. : uin.

2.  burnep, B. 1. ®usuka [Tekct] : yue6. mocobue Kk j1a6. padboTam 1is
TeXH. HarpaBieHuil 0akanaspuara / B. U. burnep, B. E. Epemses, A. 111.
Nnwpuyena ; FOx.-Ypan. roc. yu-T, 3natoyct ¢ui. , Kad. Texnuka u TexHOIOTHS TIp-




Ba MarepuaioB ; OYpI'Y. Uensounck : Mznart. nentp FOYpI'Y. — Y. 1. - 2018. - 83
C. : L

3. Epewmsmes, B. E. Mexanuka u Mmonexynsipaast pusuka [ Texct] : mero.
yKa3aHus ¥ 3aJaHusl 11 CaMOoCTOsT. padoThl cTynentoB / B. E. Epemsiies ; FOx.-
VYpaix. roc. yu-T, 3naroyct. ¢uin., Kad. @usuka 3 ; OYpI'Y. - Uensabunck : U3nar.
neHtp FOVYpI'Y, 2016. - 46 c.

4.  Epewmsiues, B. E. Dnekrpocraruka. Onekrpuueckuil TOk. MarHutHoe
nosie [ TekcT] : MeTo/I. yKa3aHus K pelIeHUIo 3a1a4 JUisl TexXH. Hanpasienuii / B. E.
Epemsiies ; FOx.-Ypan. roc. yH-T, 3naroyct. ¢ui., Kad. @uzuka ; FOYpI'Y. -
Yensbunck : Uznat. nentp FOYpI'Y, 2016. - 61 c. : ui.

5. Mapmanos, O. B. Onrtuka, atomHas u siaepHast pusuka [Tekcer] :
3a/1aHus JUIsl CAaMOCTOST. paboThl cTyaeHTOB 1o HamparieHuto 08.03.01 u ap. / O. B.
Mapmanos, B. E. Epemsies ; FOx.-Ypain. roc. yu-t, 3naroyct. puit., Kad. dusuka.
- Uensbunck : Uznar. nentp FOYpI'Y, 2014. - 70 c. : ui.

6. Coxonosa, H. M. ®usuka [Tekcr] : kypc neknuit. U. 1/ H. M.
Coxkomnoga ; FOx.-VYpan. roc. yu-1, 3natoyct. pui., Kad. @uzuka ; FOYpI'Y. - 2-e
u3., nepepad. u mom. - Yensounck : Mzn-Bo FOVYpI'Y, 2006. - 123 c. : wi.

7. Coxonosa, H. M. ®usuka [Tekcr] : kypc nekmuii. U. 2 / H. M.
Coxkomnoga, B. 1. burnep ; IOx.-Ypan. roc. yu-T, 3maroyct ¢un., Kad. dusmuka 3 ;
HOVYpI'Y. - 2-e u3n., nepepad. u gomn. - Yensounck : M3a-so FOYpI'Y, 2005. - 117 c.

8.  Coxonosa, H. M. ®usuka [Tekcr] : kypc gekuuit. U. 3/ H. M.
Coxkomnosa, B. U. burnep ; FOx.-Ypai. roc. yH-T, 3naroyct. ¢ui., Kad. duznka 3 ;
HOVYpI'Y. - Yensbunck : U3a-so OYpI'Y, 2002. - 108 c. : ui.

9. burnep, B. U. ®uszuka [TekcT : HemocpeACTBEHHBIH | : yueb. mocodue K
n1a6. paboTaM IS TEXH. HampaBiieHU# OakanaBpuara / B. 1. burnep, B. E.
Epemsmies, A. I1I. Mnbuuesa ; FOx.-Ypain. roc. yH-T, 3naroyct ¢gui., Kad. Texnuka
U TeXHoJIorHs np-Ba Matepuainiosn ; KOYpl'Y. —Uensabunck : M3garenbckuii ieHTp

IOYpl'Y. —4.2.-2019. - 111 c. : un.

6) omedyecmeernHbvle U 3apy6€9fCHbl€ JHCYPHAJbLL NO OMCZ/;MI’ZJZMHQ, umeroujuecs 6 oubruomexe:

He npenycmorpenst

2) MemoouuecKue yKasaHus 0is Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:

1. Oco0OeHHOCTH U MOPAIOK U3YUEHUS JUCLIMILIUHbI

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1.  OcoOGeHHOCTH U MOPSATOK U3YUCHUS TUCITUTIITUHBI

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIl U

HaunmenoBanue
Bu ecypca B
No g peeyp . bubnuorpaduyeckoe onrcanue
JTUTEPATYPHI ANEKTPOHHOU
bopme
CasenreB, U.B. Kypc dusuku (8 3 T1.). Tom 1. Mexanuka.
DJIEKTPOHHO- ’ ype & ( )

OcHoBHas |[0ouOIMOTEUHAS
mUTepaTypa |[cucTeMa

MonexynsipHas pu3uka [ DIEeKTPOHHBIN pecypc] : yuel. mocodbue —
OnextpoH. naH. — Cankr-IleTepOypr : Jlanp, 2017. — 356 ¢. —
Pexnm nocryma: https://e.lanbook.com/book/95163. — 3aru. ¢

n3narenscTBa JlaHb
DKpaHa.




OIEKTPOHHO-
OcHoBHast  |OuOIMOTEYHAs

CasenbeB, 1.B. Kypc obmieit ¢pusuku. B 3 1. Tom 2. DnekrpuuecTBo
1 MarHeTu3M. Bonabl. Ontrka [ DneKTpoHHBIN pecypc] : yueo.

2 noco6ue / M1.B. CaBenbeB. — DnektpoH. nan. — Cankr-IletepOypr :
FHITepatypa - cHeTea Tass, 2018. — 500 ¢. — Pesxim rocTyma:
n3narenscTea JIaHp ’ . ' yra.
https://e.lanbook.com/book/98246. — 3aru. ¢ skpaHa.
Cagenbes, U.B. Kypc ¢usuxu (B 3 11.). Tom 3. KBanTOBas onruka.
OIEKTPOHHO- AtomHas gusuka. Ousuka TBeporo Tena. Gu3uka aTOMHOTO siApa 1
3 OcHoBHast  |0uOIMOTEUHAs HIIEMEHTAPHBIX YaCTHUIl: Y4yeOHOoe mocodue [DneKTpoHHbIH pecypce] :

nMTeparypa [cucrema

yuel. mocobue — DnekTpoH. naH. — Cankr-IletepOypr : Jlanb,

n3narenscTBa Jlans 2018, — 308 c. — Pexxum nocryna:

https://e.lanbook.com/book/98247. — 3aru. ¢ sxpaHa.

[TepedeHpb UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

Her

[Tepeuyens ncnonab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX

CIIpaBOYHBIX CUCTCM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHue 1 CIUTITUHBI

o No
Bun 3aparuit

ayJl.

OcHOBHOE 06OPYI[OB3HI/IC, CTCH/bI, MAKCTHI, KOMIIBIOTCpHAaA TCXHUKA,
MpEeaAyCTaHOBJIICHHOC ITPOrpaMMHOC O6CCH€‘~I€HI/IG, HCITOJIB3YEMOC IJIA
Ppa3JIMIHbIX BUIOB 3aHATUH

JlaGoparopueie  |304
3aHATHA (1)

Jlaboparopus «Mexanukay (aya. 1-304) — nis nmpoBeneHus 1a00paTOPHBIX
pabot Crenn «MasitHuk O6epoeka» — 2 mt. Crenn « KpyTHIIBHBIH MassTHUKY —
2 wt. Crenn «lIpyxuHHBI MassTHUK» — 2 IIT. CTeH « YCTaHOBKA ISl METOAA
Kiemana-/lezopma» — 2 wt. Crena «OnpezeneHue BI3KOCTH METOIOM
Crokca» — 2 mt. CteHa « YCTaHOBKa i ONpeAesieHUs TEeIIOEMKOCTH
MeTaioBy — 2 mT. McTouynuk nutanus — 1 mir.

206
(1)

DK3aMeH

YueOnas aymutopus (aya. 1-206) — m1st mpoBeIeHUs 3aHATUH JICKITHOHHOTO
TUIIA, IPAKTUYECKUX 3aHATHH, TPYNIOBbIX U MHAUBUYaJIbHBIX KOHCYIbTALIUH,
TEKYILETO KOHTPOJIS U MPOMEKYTOUYHOM arTecTauui. MyJIbTUMETUITHBII
MPOEKTOp, IKpaH, HOYTOYK. JleMOoHCTpallMoHHbIE YCTaHOBKH. JINIIEH3MOHHBIE:
Windows (Microsoft: 43807***, 41902***). CBoOOHO pacmpOCTpaHICMBbIE:
Open Office

CamocrostenpHas 403
pabora crynenra |(2)

KommnbroTepnsrii kiacce (aya. 2-403) — nist camocrosiTeibHON padoTel ASUS
PSKPLCM Intel Core 2Duo 2418 MHz 512 O3V 120 GB RAM — 10 mwir.
Monutop Samsung Sync Master 743N 17 LCD — 10 wrt Jluuen3zuonusie: MS
Windows: 43807***, 41902***_ CobogHo pacnpoctpansemsie: Open Office;
Mozilla Firefox; Adobe Reader

206
(D

Jleximu

YueOHas aynutopus (aya. 1-206) — nist mpoBeieHUs 3aHATUN JTEKIIMOHHOTO
TUITIA, IPAKTUYECKUX 3aHATHH, TPYNIOBBIX U MHAUBUYabHBIX KOHCYIBTAIUH,
TEKYIIETO KOHTPOJISA U MPOMEKYTOUYHOM arTecTauui. MyJlbTUME THITHBIN
MPOEKTOp, IKpaH, HOYTOYK. JleMOHCTpaIlMOHHbIE YCTaHOBKH. JIMIIEH3MOHHEIE:
Windows (Microsoft: 43807*** 41902***). CBoOOIHO pacnpocTpaHsIeMbIe:
Open Office

305
(D)

Jlexiuu

YueOHast ayTuTOpHs — AJisl IPOBEACHUS 3aHITHI JEKIIMOHHOTO TUIIA, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOM arrecTauuu. MyJIbTUMEIUIHBINA IIPOEKTOP,
QKpaH, HOyTOYyK. JIunienznonusie: Windows (Microsoft: 43807***, 41902***),
CBo0OoaHo pacnpoctpanseMbie: Open Office

[Ipaktnueckue 206

YueOHas aymutopust (aya. 1-206) — 11st mpoBeIeHUs 3aHATUH JICKITHOHHOTO




3aHATUA 1 CCMUHAPBI

(1)

TUIIA, IPAKTUYECKUX 3aHATUHN, TPYNIIOBBIX U UHAUBUAYAJIbHbBIX KOHCYJIBTALINM,
TEKYIIIET0 KOHTPOJISA U MPOMEKYTOUYHOM arTecTalui. MyJbTUMETUITHBIN
MPOEKTOP, IKpaH, HOYTOYK. J[eMOHCTpalMOHHbIE YCTaHOBKH. JIMIIEH3NOHHBIE:
Windows (Microsoft: 43807***, 41902***). CBoO0OIHO pacpoCTpaHsIeMbIe:
Open Office

JlaboparopHsbie
3aHATHS

301
(D)

Jlaboparopus «InekTpudecTBo U MarHeTu3m» (aya. 1-301) — mis npoBeneHUs
nmabopaTopHbIX paboT JIabopaTopHBIN KOMIUIEKC 715 1ab0paTopHBIX paboT
«QnekrpudecTBo U Maruetusm» — 10 mt.; [IK B cocTaBe: cuctemuslit 010K,
MOHUTOP, KJaBuarypa, Miiib — 10 mt. Jinensnonnsie: MS Windows:
43807*** 41902***, CoboaHo pacnpoctpansembie: Open Office

Kontpons
CaMOCTOSATEIIHLHOMI
paboTsI

206
(1)

YueOHas aynutopus (aya. 1-206) — mi1st mpoBeieHUs 3aHATUH JIEKITHOHHOTO
THUIIA, TPAKTUYECKUX 3aHSATUH, TPYNIOBBIX M HHAUBUIYaIbHBIX KOHCYJIBTAIINM,
TEKYILETO KOHTPOJISL U IIPOMEKYTOUYHOM arrecTalui. MyJIbTUME TUITHBIN
MPOEKTOP, IKpaH, HOYTOYK. JIeMOHCTpallMOHHBIE YCTAaHOBKU. JINIIEH3NOHHBIE:
'Windows (Microsoft: 43807***, 41902***). CBo60AHO pacnpocTpaHsIeMble:
Open Office

3auet,iud.3auer

206
(D)

YueOHas aynutopus (aya. 1-206) — nist mpoBeieHUs 3aHATUN JTEKIIMOHHOTO
TUTIA, TPAKTUYECKUX 3aHSATHH, TPYNIOBBIX U MHIWBUYabHBIX KOHCYIbTALIUH,
TEKYIIETO KOHTPOJIS U MPOMEKYTOYHOM arTecTauui. MyJlbTUMETUITHBIN
MPOEKTOp, IKpaH, HOYTOYK. JleMOoHCTpalloHHbIe YCTaHOBKH. JINIIEH3MOHHBIE:
Windows (Microsoft: 43807***, 41902***), CB0OOHO pacpoCTpaHsIeMBbIE:
Open Office

JlaGopaTtopHbIe
3aHATUA

302
(1)

JlaGopatopust «OnTtukay (aya. 1-302) — aisa npoBeaeHus J1abOpaTOPHBIX padoT
JlaGoparopHas ycTaHOBKa 10 u3y4eHuto ¢porodpdexra — 3 mr. JlaboparopHast
ycTaHOBKa «3ydeHue nonsipuzanuu ceetay — 2 mT. KoMriekt 060pynoBaHmst
«Onrtuka» — 1 wt. Crenn «M3yuenue TemnoBoro usnedeHus» — 2 mwr. Crenn
«3yueHne pauoaKTUBHOTO U3nydeHus» — 2 mt. Ctena «MoHoXxpoMaTop» —
1 m.




