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1. llesu u 3212494 AU CIUILIHHBI

Lens xypca ¢usuku: chopMUpOBaTH Y 00yUaAIOIINXCST YHUBEPCATBHYIO
€CTECTBEHHOHAYYHYIO 0azy JIsl H3y4eHHs 00IIenpodecCHOHaIbHBIX U CIICIUATbHBIX
JUCUUIUINH, a TAK)KE JaTh LIEJIbHOE MPEACTABICHUE O (PU3HUECKUX 3aKOHAX OKPYKAIOLIErO
MUpa B UX €MHCTBE U B3aMMOCBS3H. 3aa4aMu Kypca Gpu3ukiu sBisitorest: 1. M3yuenue
3aKOHOB OKPYXAIOILIEro Mupa B X B3auMOCBA3M; 2. OBnajgeHue GyHIaMEeHTAIbHBIMU
NPUHLUIIAMY ¥ METOJIaMH PELICHUS HAyYHO-TEXHUYECKHX 3aaa4; 3. DopMUpOBaHUE
HABBIKOB 110 MTPUMEHEHUIO MOJOKEHUN PyHIaMEHTaIbHON (PU3UKHU B Pa3IUUHBIX
cutyauusx; 4. OCBoeHHe OCHOBHBIX (PU3UYECKUX TEOPH, MO3BOJISIONINX OMUCAThH
SIBJICHUS B IPUPOJIE, U MPEAEIOB IPUMEHUMOCTH 3TUX TEOPUI JJISl PELICHUS
COBPEMEHHBIX U NMEPCIEKTUBHBIX MPOPECCUOHATBHBIX 3aa4; 5. DopMupoBaHUE y
CTYZIEHTOB OCHOB €CTECTBEHHOHAY4YHOU KapTUHBI MUpa; 6. O3HaKOMIIEHHE CTYIEHTOB C
UCTOPHUEHN U JIOTUKOW Pa3BUTHs (PU3UKU U OCHOBHBIX €€ OTKPBITHIA.

Kparkoe cogepkanue TUCHUIIIIMHBI

Kypc o0mieit ¢pusuku coctout u3 Tpex yacreit: 1. Mexanuka. Tepmogunamuka u
MOJICKYJIsIpHas pu3nka. 2. DIEKTPUISCTBO U MarHeTu3M. 3. OnTuka. ATOMHAs U sijepHas
busuka. Paznen "Mexanuka" neauTces Ha naTh moapasaennos: "Kunemaruka', "lunamuka',
"Pabora, sHEeprus MOITHOCTD, 3aKOHBI cOXpaHeHus", "MexaHuka TBepIoro teia',
"Mexannueckue kojebanus u BoaHbl". Paznen "TepMonnHamMuka U MOJIEKYIIIpHas
¢dbur3uKa" BKIIOYAET OCHOBHBIE MTOJIOXKEHUSI TEOPUH UACATHLHOIO ra3a B IBYX Pa3IuyHbIX
aCIeKTaX: MOJICKYISIPHO-KUHETHYECKOE U TEPMOJUHAMUYECKOE OMMCAHUS, B3AUMHO JIPYT
apyra gonoaHsronme. Pasnen "OneKTpruuecTBO M MarHETU3M"' COAEPKUT JIBA MOAPA3ENa:
"Onekrpocrtatuka’ u "llocTossHHBIN dnekTpruecknil ToK". Paznen "Marnetusm" comepxut
clenyomue noapasaensl: "MarautHoe nose", "OIeKTpoMarHuTHas MHIyKIus'",
"MarauTHble cBOMcTBa BemlecTBa'". Paznen "Ontuka" cogepXuT ciaeayromme noapa3aeibl:
"Untepdepennus creta, "qudpaxius ceera”, "[lonspuzamnus ceera", "KpanToBas
npupojaa uznydenus". Pazaen "AtoMHas u sjaepHas Gusnka" 1eTuTCs Ha CIICIYIOIINE
nonpaszensl: "Teopust atoma Bogopozaa no bopy", "OnemMeHTsl KBAHTOBOW MEXaHUKH',
"DneMeHThI COBPEMEHHOM (hM3UKH aTOMOB U MOJIEKy", "DIeMeHThl (PU3UKHU TBEPIOTO
Tena", "OnemMenTsl U3k aToMHOTO siapa’. [IporpamMmma Kypca BKIIFOUAET JICKITMOHHBIE,
IPAKTUIECKUE U Ta00paTOpHBIC 3aHITHSI.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHHUIIMHBI

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

3HaeT: OCHOBHbIE (pU3MUYECKUE SIBICHUS U OCHOBHbBIE
¢duznyeckue 3aKoHbI B 00J1aCTH MEXaHUKH,
TEPMOJMHAMUKH, SJIEKTPUUYECTBA U MATHETU3MA,
ONTHKU U aTOMHOM (DU3HKHU; TPAHUIIBI KX
[IPUMEHUMOCTHU, TPUMEHEHUE 3aKOHOB B
BOKHEUIITUX MPAKTHUCCKUX TPUIIOKEHUSX;
OCHOBHBIE (PU3NYECKUE BEIMUMHBI U (PU3HUECKHE
KOHCTaHTBI, UX ONPEENIEHNE, CMbICII, CIOCOOBI U
€IMHULIBI UX U3MEPEHUs; QyHIaMeHTaTbHbIE
(bU3MYECKHUE ONBITH M UX POJIb B PA3BUTUU HAYKH,

OIIK-1 Cnocob6en pemiaTh 3a1a4u
npodecCHOHANBHON JIeITeTbHOCTH Ha OCHOBE
WCITOJIB30BaHUS TEOPETUUECKUX U MPAKTHUSCKUX
OCHOB €CTECTBEHHBIX U TEXHHUUECKUX HAyK, a TAKKe
MaTeMaTHYEeCKOTO arapara




Ha3HAUCHUE U MTPUHLIMIBI JEUCTBUS BAXKHEUIINX
buzngecKux npudopoB.

YMmeeT: 00bSICHUTh OCHOBHBIE HAaOIIOJaeMble
MPUPOHBIE U TEXHOTCHHBIE SIBICHUS U APPEKTHI ¢
NO3ULUH QyHIaMEHTATBHBIX (PU3MYECKUX
B3aUMOJICHCTBUH; YKa3aTh, KAKUE 3aKOHBI
OTMCBIBAIOT IAHHOE SIBIEHUE U 3P PEKT;
3alMCHIBATh YpaBHEHUS A5l (GU3UYECKHUX BEIMYUH B
cucreme CU; paborars ¢ mpubopamu u
000pyI0BaHUEM COBPEMEHHOM (hHU3UUECKOM
1abopaTopuu; UCTIONH30BATh PATUYHBIC METOANKU
bu3HYeCcKUX U3MepeHnuil 1 00paboTKH
DKCTICPUMEHTATBHBIX TAHHBIX.

VMeeT npakTUYeCKUi OTIBIT: BBIMOJIHATH YHCIEHHBIE
U DKCTICPUMEHTAIBHBIE HCCIIE0BAHUS, TIPOBOIUTH

00paboTKy M aHAJIU3 PE3YJIbTATOB.

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MniaHa

[TepeyeHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

1.0.17 HauepratenbHas reomeTpus,
1.0.09 Anrebpa u reomMeTpus,
1.0.10 MareMarnuecKui aHaIN3,
1.0.15 Xumust

1.0.20 Texunueckast MEXaHHUKa

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimna

TpeboBanus

1.0.10 Marematnuyeckuii aHaaIn3

3HaeT: pyHIaMEHTAIbHbIE OCHOBBI MATEMATHKH,
BKJIIOUAsi MATEMAaTUYECKUI aHalu3, HEOOXOAMMBbIe
UL OCBOCHUS IPYTUX JUCLMIIINH U
CaMOCTOSATEIILHOTO IPUOOPETEHHs 3HAHUH. YMeeT:
CaMOCTOSITENIBHO MCIONIb30BATH MATEMAaTUIYECKUI
anapar, CoAep Kalleics B IUTEpaType 1o
CTPOUTENIBHBIM HAayKaM JUIsl PELICHHS
MOCTaBJICHHBIX MpodeccroHanbHbIX 3a1a4. Vimeer
[IPAKTUYECKUM ONBIT: BIAJCHUS KOHKPETHBIMH
[IPaKTUYECKUMU IIPUEMaMU U HaBbIKaMU
IIOCTAHOBKH M PEIICHUSA MaTEMaTUYECKUX 3a/1a4,
OPUEHTUPOBAHHBIX HA IIPAKTUYECKOE IPUMEHEHUE
[pU U3YYEHUHU JUCLUILINH IPO(pECCUOHATBHOIO
LUKJIA.

1.0.09 Anre6pa u reomeTpust

3HaeT: QpyHIaMEeHTaIbHbIE 3aKOHBI aNreOphl U
rEOMETPUU. YMEET: IPUMEHATh METO/IbI alreOphl U
reOMETPHHU IIPU PELICHUHU NPo(ecCHOHATbHBIX
3a1a4. FiMeeT npakTU4eCKUHA ONBIT: UCIIOIb30BaHNUS
3aKOHOB aJIr€Opbl U TEOMETPUHU IPU PEIICHUN
IPaKTUYECKUX 3a1ad.

1.0.15 Xumus

3HAeT: CBOMCTBA XUMHYCCKHUX YJIEMCHTOB U UX
COGHHHCHHﬁ, COCTABJIAIOIIUX OCHOBY

CTPOUTCJIbHBIX MAaTCPUAJIOB; OCHOBHBIC XMMHUUYCCKUC




CHUCTEMBI U (PU3UKO-XUMHUUECKHE TPOIIECCHI,
JIe)Kale B OCHOBE COBPEMEHHOW TEXHOJIOTUN
[MPOU3BOJACTBA CTPOUTCIIbHBIX MAaTCPUAJIOB U
KOHCTPYKIIMI. YMEET: MPAKTUYECKU UCTIOIb30BaTh
METOZBI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO
MCCIIEIOBAHUA B MPOo(heccCHOHaTbHON AESITETbHOCTH
1 B HOBCGHHGBHOﬁ JKU3HU, pCIIATh 3aaa41
TUCIUIUIMH €CTEeCTBEHHOHAYYHOIO IIHKJIa C
MCII0JIb30BaHUEM CIIPaBOYHOIO Marepuana. Mmeer
MPAKTHYECKHUI OMBIT: TPOBEICHUS XUMUYECKOTO
OKCIICPUMCHTA, OpraHru3allu U NpOBCACHUN
JTUTepaTypHOTo MOUCKa, B TOM YKCJE B INI00ATbHBIX
KOMIBIOTEPHBIX CETSIX, 00paboTke U 0000IIEHHH €T0
pPE3yJIbTaTOB.

1.0.17 HaueprarenbHasi reOMETPHs

3HAeT: METO/Ibl MPOELUPOBAHUS U IOCTPOCHHUS
N300paKeHUI TeOMeTpUYEeCKuX (puryp. Ymeer:
aQHAIM3UPOBaTh (POpPMY IpeaMeTa B HaType U 10
YepTEXKY; MOAEINPOBATh MPEAMETHI 110 UX
N300paKeHUSIM Ha OCHOBE METOJIOB MMOCTPOEHUS
rpaduuecKux U300paXeHUH; pelaTh pa3InyHbIe
MO3UIMOHHBIE U METPUUECKHE 3a/1a4H,
oTHOcsIMecs K 3TuM urypam. Mmeer
MPAKTUYECKHUM ONBIT: PeIIEHUs] METPUYECKUX 3aad,
N300paKeHHUS TPOEKTUPYEMBIX OOBEKTOB Ha
yepTexax, a Tak)Ke BIa/IeTh METOAAMHU
NPOEIMPOBAHUS U N300paKeHHS

MPOCTPAHCTBEHHBIX (DOPM Ha TIOCKOCTH MTPOCKITUH.

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCIUILUIMHBI COCTaBIsAeT 8 3.¢., 288 4., 210,75 u.

KOHTAKTHOU PabOThI

Pacrnipenenenue nmo cemectpam
N Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
2 3
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 288 144 144
AyoumopHvie 3auamusi: 192 96 96
Jlexuuu (JI) 96 48 48
[TpakTHdeckue 3aHATUS, CCMHHAPHI U (FITH) IPYTHE BHIIBI
ayauTopHbIX 3aHaTuil (I13) 48 24 24
JlabGopatopusbie pabotsl (JIP) 48 24 24
Camocmosmenvras paboma (CPC) 77,25 39,75 37,5
Pemenrie THTIOBBIX TEKCTOBBIX 3a71a4 (ITOATOTOBKA K
KOHTPOJILHBIM paboTam) 24 12 12
[ToaroroBka K JEKIUAM-KOHCYJIBTALMAM 10 5 5
OdopmiteHre 0TYETOB 110 JTabOPaTOPHBIM padboTaM 30 18 12
[ToaroroBka k 3a4eTy 4,75 4.75 0
[TonroroBka K 3K3aMeHy 8,5 0 8.5
KoHcynpranyy u npoMexyTo4Hast aTTeCTaIus 18,75 8,25 10,5




|B1/m KOHTpPOJIA (3a4eT, ud.3a4eT, IK3aMEH) - 3a4eT DK3aMEH

5. CoaeprkaHue TUCHMILIIMHBI

Ne

paznena

HaumenoBanue pasaciioB JUCHUIITIMHBL

O0bem AYOIUTOPHBIX 3aHATHUH 110 BHJIaM B Hacax

Bcero JI 113 JIP

1

MexaHnka 32 12 10

10

MexaHndeCcKue KoJicOaHUA U BOJHEI 18 12 2

MosnexynsipHasi GU3MKa U TEPMOJIMHAMUKA 22 16 4

DNEKTPUYECTBO U MAarHETU3M 62 32 1

AN

CrnenuanbHasi TEOpUsi OTHOCUTEIIBHOCTH 4

OnTuka 22

KBaHTOBas pusmka 18
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as v sijepHas pu3nKa 14

5.1. Jlekuum

No
nexnmu

Ne
paznena

HanmenoBaHue uimn KpaTKOC COACPIKAHUC JICKIMOHHOT'O 3aHATHA

Koi-
BO

qacoB

Bgenenue. [Ipenmer ¢pusnxu. Csa3b PU3MKHU ¢ IpYTUMHU HayKaMu U ¢pusocodueit.
MeTo/b! GU3NUECKOro UccieoBaHus. MexaHuKa Kak pasaen QU3UKH.
KunemaTyka, OCHOBHbIE IOHSTHSA (CUCTEMA OTCUYETA, IEPEMEILEHNE, CKOPOCTb,
yckopenue). [lnockoe nBrmxenne. HopmaibHoe, TaHT€HIIMAIBHOE U TIOJTHOE
YCKOpEeHHE MaTepuaabHON Touku. KuHemarnka BpaiareabHOro IBUKEHUS
MaTepualbHON TOUKH BOKPYT HEMOABMKHOM OcH. CBA3b MEXKIY TUHEHHBIMU U
YIJIOBBIMM XapaKTePUCTUKaMH JIBUKEHHsI. BBIBOJI KHHEMaTHY€CKOT0 YpaBHEHUS
PaBHOIIEPEMEHHOTO IBHKEHUSI.

JlHaMuKa Kak paszen GU3uKU, OCHOBHAs 3aja4a JUHAMUKU. 3akoHbl HeroTOHA.
OcHOBHBIE CHJIBI B MEXaHMKE (IpaBUTALlMOHHOE B3auUMOielcTBIE, cuiia KynoHa,
CHJIa TPEHMSI CKOJIBKEHMS, CUJIa YIIPYTOCTH, CHJIa COITPOTUBIICHUS TP JBUKCHHUH B
ra3ax M )KMJIKOCTSX). IMIynbc MaTepuaibHON TOUKH U MEXaHUYECKOW CUCTEMBI.
OCHOBHOE ypaBHEHUE TUHAMUKH MaTEpUaIbHONU TOYKU. 3AKOH COXPAHECHHUS
MMITYJIbCA MEXaHUYECKOM CUCTEMBl. YPaBHEHHE BUKEHUS TeJla IEPEMEHHOU
MAacCBI.

Hewuneprimansubie cuctembl oTcuera. Cunbl nHepiuu. [lonstue snepruu. Pabora
CHJIbI, MOIITHOCTB. Kunetnueckas u noTCHIMaJIbHast SHCPIrun MEXaHU4ECKOU
cuctembl. [loHATHE KOHCEPBATUBHBIX U HEKOHCEPBATUBHBIX (JMCCUITATUBHBIX) CHJI.

CBs3b MEKly TOTEHIIUAIBHOM YHEPTUEil U cuiloil. BeiBoa MaremaTndecKkux
BBIPAYKEHUI JIJI pacyeTa MOTEHIMAIbHON YHEPTUH B I10JIE OJHOPOJHOM CHJIBI
TSKECTH U CUJIbI YIPYTOCTH. 3aKOH COXPAHEHUs MTOJIHOM YHEPTUN MEXaHUYECKOU
cuctembl. [ padudeckoe mpencTaBieHne MOTEHIINATLHOW U KHHETHYECKON SHEPTUU
MEXaHMIECKOM CHUCTEMEI.

Mexannka TBepaoro tesna. MomeHt nHepunu. Teopema Il telinepa. MOMEHT CHIIBL.
MOMEHT UMITyJIbCa MaT€pUAIBHON TOUKH U MEXaHUYECKON CUCTEMBI. 3aKOH
COXpaHEHUsI MOMEHTA UMITYJIbCa MEXaHUYECKOW CUCTEMBI. YPaBHEHUS TUHAMUKHU
TBEPAOIro Teja. MOMEHT UMITyIbCa TBEPAOTrO Tela OTHOCUTEIBHO HETIOABUKHOMN
OCH. YpaBHEHUS JUHAMUKH TBEPJOTO TEJIA B CIIy4ae IJIOCKOTO IBHKEHHUS.

KuneTndeckas SHEpTrys TBEPAOTO TeJla IIPU BPALLIEHUH BOKPYT HEIIOABUKHOU OCH.
PaboTa MOMEHTa CHJI IPH BpaIllEHUH TBEPJOTO TejIa BOKPYT HEMOABUKHOM OCH.

Mexannueckue konebanus. CBoOomHbIE KojebaHus. ['apMoHnUecKre KojieOaHusl.
JluddepeHnmaabHOe ypaBHEHHUE TApMOHUYECKUX KOJIEOaHUN U €T0 pelIeHue.

(OCHOBHBIE IOHATHS (AMIUIMTY/IA, IEPHOJ, YacToTa, (pa3a kosebaHuit).




['paduueckoe mpepcTaBneHNe rapMOHUYECKUX KOJIeOaHMiA. 3aMnch ypaBHEHUS
KoJIeO0aHW B KOMIUIEKCHOU (popme.

MexaHnueckue rapMoOHu4ecKre KoieOaHusi MaTepruaibHON TOUKH (CKOPOCTbD,
yCKOpeHHUe, KHHETHUYECKas ¥ MOTeHIMaIbHast sHeprun). [IpykuHHbIH,
buznyecKuii, MaTeMaTHUYECKUI MAasITHUKH.

CBoOoaHble 3aTyxaromue konedanus. JuddepenunanbHoe ypaBHEHNE
3aTyXalolMX KoseOaHu 1 ero pemeHue. AMIUIUTY/a 3aTyXaroIuX KojaeOaHui,
BpEeMsl peaKcaluu, JorapupMuuecKuii JeKpEeMEHT 3aTyXaroluX KoJIeOaHUH.
Jlo6poTHOCTS. I'paduueckoe n3o0pakeHre ypaBHEHHUs 3aTyXalOUIMX KoJeOaHuH.

10

CB0OOIHBIE 3aTyXarolIe KoeOaHus MPYKHHHOTO MasiTHUKA (IpUMep
3aTyxaromux koinedanuii). Bernyxnennsie konedanus. uddepennmuansaoe
ypaBHEHHUE BBIHYX/ICHHBIX KoJieOaHHi 1 ero pemreHue. [ paduueckoe
MpeACTaBICHNE YPABHEHNUS BBIHYKICHHBIX KOJICOaHUI.

11

3aBUCHUMOCTH AMINIUTYAbI BBIHYKACHHBIX KoJIeO0aHU OT YaCTOTHI BHEIITHENH
MEePUOTNICCKOM CHITBI (TpaduuecKkoe N300paKeHUE dTOW 3aBUCUMOCTH ). SIBJICHHE
pe3oHaHca. Pe3oHaHCHBIC aMIUTHTY/Ia U YacTOTa KoJieOaTebHOM CUCTEMBI. BOTHBI.
[TonsiTHe critomHOM cpenpl. Ynpyrue (MeXaHudeCcKrue BoIbl). ['apMOHUYecKue
YHOPYTHUEC BOJIHBI. Tlousarus JJINHBI BOJIHBI, BOJIHOBOU MOBCPXHOCTHU, BOJTHOBOT'O
¢dpoHTa.

12

[Tonsitue Geryiiel BoHbL. YpaBHeHHE Oeryiiel BoaHbl. Pa3a BoaHbL. CBsI3b
MEXy IEPUOJIOM KOJIEOAHUH TOYEK CPe/ibl, CKOPOCTBIO PACIIPOCTPAHEHUS U
TMHOM BOJTHBI. YpaBHEHHUE TJIOCKOU U c(hepruecKoil BOJIH B KOMIUIEKCHOM (opme.
DaszoBast ckopocTh. AuddepennnanbHoe ypaBHeHHE OeTyeil BOIHBI.

13

MounekyssipHas pu3KMKa U TepMOAMHAMUKa, BBeieHHe. CTaTUCTUYECKUH U
TepMOI[I/IHaMI/I‘ICCKI/Iﬁ MOoAXOAbI AJId N3YYCHHUA CBOMCTB CHUCTEM, COCTOAIIUX U3
OonpIoro yrcia yacTuil. ONbITHBIE 3aKOHBI HJIEAJIBHOTO Ta3a (3akoHbI I el-
Jltoccaka u boitnga-Mapuotra, 3akoH ABorazipo, 3akoH /lansrona). YpaBHeHue
Menneneesa-Kinaiinepona. [lonsaTue o konmdecTBe BellecTBa U MOJISIPHON Macce.

14

BbIBOI OCHOBHOTO YPaBHEHUS MOJIEKY/ISIPHO-KMHETHUECKONH TEOPUN TSt
uaeanbHOro raza. CpenHekBaipaTUyHasi CKOPOCTb, KUHETUUECKAs! SJHEPTUs
MOJIEKYJIbI OTHOATOMHOTO Ta3a. CBs3b MEX/ly TeMIepaTypoi raza 1 KHHETHUECKON
pHeprueil Mosieky rasa. Pacnpenenenne MakcBesia o CKOpocTsiM CBOOOIBI.

15

BriBox 6apoMeTprudeckoil popMysibl (3aBHCUMOCTD JaBICHHS r'a3a OT BHICOTHI B
OJIe OTHOPOAHOM CHUJIBI TSDKECTH) U pactpenencHus bonpimana. CBa3b MeXIy
OCHOBHBIMU XapaKTEPUCTUKAMH MOJIEKYJIIPHO-KHHETUYECKON TEOPUU T'a30B
(mmuHO# cBOOOIHOTO TIpodera, CpeaHel TETIOBON CKOPOCTHIO M CPEIHUM YHCIIOM
CTOJIKHOBEHHMM MEXIY MOJIEKYIaMH).

16

SBiieHus epeHoca (TemIonpoBOIHOCTD, MU (dy3Hs, BI3KOCTD). 3aKOH
pacnpezieNieHnsl KHHETUYEeCKON SHEPTHH MOJIEKYJI Ta3a 10 CTETEeHSIM CBOOO/IbI.
BHyTpeHHss dHEprus, BHYTPEHHIS 3HEPTUA ncanbHoro rasa. Ilepsoe Hauano
TEPMOJUHAMUKH.

17

Pabora rasa npu nu3mMeHeHuH ero o0bema. TernnoeMKoCTh (TemI0eMKOCTh TPU
MOCTOSIHHOM JIaBJIEHUU U ITPU MOCTOSHHOM 00BbeMe JUIsl HAEaIbHOro rasa,
ypaBHeHue Maiiepa). [Tokazarens anuabarsl. [Ipumenenne nepBoro Hadamta
TEPMOJIMHAMUKHU K M30IIpolieccaM (M30TepMUYECKuil, n300apudecKkuii,
M30XOPUYECKUI MPOLIECCHl B UACATIBHOM rase).

18

AnrabaTHYecKuil ¥ IOMUTPOIHBIN MPOLIECCHI, IPUMEHEHHUE TTEPBOT0 Havaja
TEPMOJMHAMUKH /7151 a11a0aTUYECKOro Mpolecca B UealbHOM Tase.

19

TepmoanHamuueckue HUKIbl. OOpaTUMble U HEOOpaTUMBbIE MTPOLECCHI. DHTPOIHS
TepMouHaMuueckor cucteMbl. HepaBencTBo Knay3uyca. DHTponus uaeaibHOTO
raza. @opmyina bonbiMana s sHTponiun. BTopoe Hayano TepMOJIMHAMUKH.
Tperbe Hauasio TepmoarHamMuku (Teopema Hepuera-Ilnanka).

20

TennoBele ABUTraTENIM U XOJIOANIbLHBIC MAIIIUHEI. TeopeMa KapHO. HI/IKJ'I KapHO,

KII/ uukna Kapho.




21

DJIEKTPUUECTBO, BBEICHUE (TUIIBI 3apsJI0B, TUCKPETHOCTD NIEKTPUUECKUX
3aps0B, NIEKTPU3aLKs, 3aKOH COXPAHEHHUS 3apsija, Kilaccu(UKalys BeIecTB M0
KOHIICHTpAIK CBOOOIHBIX 3apsiaoB). 3akoH Kynona. HamnpsikeHHOCTB
HIIEKTPUYECKOTO oJis. JIMHUM Hanps>KeHHOCTH AnneKTpudeckoro nosst. [lonarue
OHOPOAHOTrO 1oy, [IpuHIUI Cyneprno3uuyu nosiei.

22

[ToTok BekTOpa HAMPSKEHHOCTH eKTprueckoro mnoiist. Tepema Maycca s
pIIeKTpocTaTndeckoro mois. [IpuMeps! ucmons3oBanus TeopeMsr ['aycca st
pacyeTra 3IIEeKTPUYECKOro most (0eckoHeuHast 3apsKeHHasl MII0CKOCTh, JIBE
napaule’IbHbIe O€CKOHEYHBIE 3apsHKEHHBIE IUIOCKOCTH, 3apshKeHHAs cepraecKast
MOBEPXHOCTh, 00BEMHO 3apsKEHHBIH 11ap, OECKOHEUHBIN 3apsKEHHBIN HMITUHAP U
HUTB).

23

PaboTa 1o nepeMemieHuto 3apsia B NeKTpuaeckoM none. Liupkymsuns
HaIPsYKEHHOCTH AIeKTpudeckoro nosis. [loreHnnansHas 3Heprus 3apsja B
DIIEKTpUYECKOM Mojie. [loTeHuan 31eKTpu4ecKkoro nosis, co31aBaeMoro TO4YeYHbIM
3apsIOM.

24

HanpsikeHHOCTD MoJIsl Kak TpaJueHT MOTEHIIMAIa 3TOTO MO B 3aJJaHHON TOUKE.
[loHsiTHE HKBUMOTEHIIMAIEHON TOBEPXHOCTU. DIECKTPUUECKUI TUITIONb.
Jusnextpuk. Tunel AudaekTpukoB. [lonspuzamnus qusneKkTpukoB. Buast
MOJISIPU3ALMU AUAIEKTPUKOB. BEKTOP NOJISIPU30BaHHOCTH, €TI0 CBSI3b C
HaIPs’KEHHOCTHIO BHEIIIHETO 3JIEKTPUYECKOTO 1mosisi. HanpsskeHHOCTh
PIIEKTPUYECKOTO TOJISA B IUDIICKTPUKE.

25

Bekrop anekrpudeckoro cmemenus. Teopema ["aycca 1u1st 2J1€eKTpOCTaTHYECKOTO
10JIs B IUAJIEKTPUKE. DJIEKTPUUECKOE 110JIE€ Ha TPaHMILIE ABYX JAUIIEKTPHUKOB.
CerHeToaNeKTPUKH. DIEKTPUUECKUM TOMEH. SIBIeHNE rucTepe3nca B
CerHeToNIeKTpHUKax. [IpOBOTHUKH B AJIEKTPUUYECKOM IOJIE.

26

DJeKTpUUYeCcKasi EeMKOCTh YEAMHEHHOTO NMPOBOAHMUKA. EMKOCTH MpoBoAsIIero mapa.
KoHeHcaTopbl. DIIEKTPOEMKOCTh KOHJIEHCATOPA. DIEKTPOEMKOCTD IJIOCKOTO
KoHJIeHcaTopa. EMKoCTh GaTapen KOHIeHCaTOpOB. DHEPTHUSI CUCTEMBbI
HENOJBM)KHBIX AIEKTPUUYECKUX 3aPsII0B. DHEPTUS YEAUHEHHOTO 3apsKEHHOTO
MPOBOJIHUKA. DHEPTUsl 3apsHKEHHOTO KOHIEHCAaTopa. DHEepPrust
DIIEKTPOCTATUYECKOTO TOJIS.

27

JNeKTpOAMHAMUKA, BBEJICHHUE (TIPeIMET NEKTPOAUHAMUKH, JEKTPUUECKUH TOK,
CUJIa TOKa, IJIOTHOCTh TOKA). MIcTOUHMKM ToKa. DNIeKTpoaBmxKyIas cuia. CBs3b
MEXy 3JIEKTPOABIIKYIIEH CUIION U HaNpsbKeHHEM. 3akoH OMa 11 OHOPOJHOTO
y4acTKa LEenu. 3aBUCUMOCTb COIPOTUBIICHUSI IPOBOJJHUKOB OT TEMIIEPATYPHI.
PaboTa 1 MoutHOCTh TOKa. 3akoH Jlxoyns-JleHna.

28

3akon Oma 1151 HeoqHOpOAHOTO yuacTka menu. [IpaBuna Kupxroda mis
DIIEKTPUUECKHUX Ienedl. MarHuTHoe 1moJie, BBeJleHue (MCTOYHUK MarHUTHOTO MOJI,
DIIEMEHTaPHBIN KOHTYP C TOKOM, ITPaBUJIO MPABOTO BUHTA, HAIIPaBICHUE
MarHUTHOTO T10JIsl, MATHUTHBI MOMEHT PaMKH C TOKOM, MarHUTHasl MHIYKIIUS,
JTUHUY MarHUTHOW WHTYKIIUH).

29

3akoH bro-Caapa-Jlannaca. 3akoH Cynepro3uiuu Jjisi MAarHUTHOTO MOJIsl. 3aKOH
AMIIepa, IpaBUJIO JIEBOM PYKH JJIsl OTIPEIEICHUS HAIIpaBJICHUs CUIIbl AMIepa.
[Tpumep cuiia B3aMMOAEHCTBUSA MEX Y JAByMsI O€CKOHEYHBIMU MTPOBOJIAMU C TOKOM.
MarautHO€ noJie JBHKYILEToCs 3apsaaa.

30

JleiicTBHE MarHUTHOTO TOJIS Ha IBHXKYIIMHACS 3apan (cuna Jlopenna). Dpdext
Xomna. Lupkynsust BEKTopa MarHUTHOW MHAYKIMU B BaKyyMe (3aKOH IOJIHOTO
Toka). [IpMep npuMeHEeHUs TeOpEMBI O IUPKYIISAILMHA BEKTOPa MarHUTHOM
WHAYKIIUY — pacueT MarHUTHOTO MOJIsl OT OECKOHEYHOTO MPOBO/Ia C TOKOM.

31

MarautHoe noJjie coieHouaa u Topouaa. Teopema l'aycca ajist MAarHUTHOTO TTOJISL.
PaboTa o nmepemenieHuIo MPOBOIHUKA U KOHTYPa ¢ TOKOM B MAaTHUTHOM TIOJIE.

32

SIBrieHue anekTpoMarauTHON nHAyKIuu. Onbitel @apanes, 3akon dapanes.
[IpaBuna Jlenia st onpeeieHus: HalpaBJIeHUs] MHIYKIIMOHHOTO ToKa. BriBog

3dKOHa CDapaz[e;I M3 3daKOHA COXPAHCHH DOHCPTIHH. HpaKTI/I‘ICCKOG IMPUMCHCHHC




SIBJIICHUSI 3JIEKTPOMATrHUTHON MHAYKIIUH (3JIEKTPOT€HEPaTOpPhl).

33

[ToHsiTHE MHAYKTUBHOCTHU NPOBOJAIIETO KOHTYypa. IIpuMep — MHAYKTUBHOCTD
coneHoua. SIBneHne caMonHaAyKuuu. [IpumMep — TOK B MPOBOAAIIEM KOHTYpE MpU
3aMbIKaHNU Leny. B3anumMHas MHIyKIus ABYX IPOBOASIIMX KOHTYPOB.
[IprMeHeHre B3aMMHON UHTyKIUU (TpaHC(hOpMaTOpBhI).

34

OHeprus MarHuTHOTo nouisd. [Ipumep — sHEprust MarHUTHOTO NOJIS BHYTPU
coneHouga. OObeMHasl MIOTHOCTh SHEPTUM MAarHUTHOTO MOJIsl. MarHuTHBIE
cBoiicTBa BemlecTBa. [ unoreza Amnepa. Kinaccuueckoe o0bsicHeHHE
HaMarHM4eHHOCTH BellecTBa. BeKTop HaMarHM4eHHOCTH. MarHuTHoOe nojie
BHYTpU MarHetuka. basoBas kiaccugukanus MarHeTHKOB.

35

DeppoMarHeTUK, OCHOBHBIE CBOMCTBA. 3aBUCUMOCTh MarHUTHOW ITPOHUIIAEMOCTH
(deppoMarHeTuka oT HanpspPKEHHOCTH BHELTHETO MarHUTHOTO NoJIs. SIBeHue
MarHUTHOTO THCTepe3nca B peppomarneTrkax. Touka Kropu. JlomenHas
CTPYKTypa (peppoMarHeTUKOB. SIBICHHE IIEKTPOMAarHUTHBIX KOJeOaHui.

W neanbHbIN KoeOaTenbHbI KOHTYp. Da3bl KoJledaTeTpHOro poIecca B
u/ieaJbHOM KoJiebaTenbHOM KoHType. JJuddepeniuanbHoe ypaBHEHNE
DIIEKTPOMArHUTHBIX KOJICOAHUH U €ro pelieHre B CIIydae HJeaTbHOTO
K0J1€0aTeIbHOTO KOHTYpA.

36

KonebaTenpHbIN KOHTYP C conpotuBieHneM. {uddepernuanpHoe perenue
3aTyXaloIUX EKTPOMAarHUTHBIX KoJieOaHuil u ero pemenue. [lepuognueckuii u
ANepPUOIUICCKHUM MPOIIECCHI B KOJIeOaTeIbHOM KOHTYpe (Tpadudeckoe
n3o0paxxenue). [lepemennslit TOK. Pe3ucrop, karymika u KOHASHCATOP MPU
MOAKJIIOYEHNHU K MICTOYHHUKY IIEPEMEHHOT0 TOKa (110 OTJENIbHOCTH, (pa3oBas
nuarpamma HarpsbkeHus). Pezonanc HanpspbkeHuil. PesoHanc TokoB. MOIIHOCTh
[EPEMEHHOTO TOKA.

37

CrnenuanbHasi TEOpUs OTHOCUTEIIBHOCTH, BBEICHHE (ITPUHITUTT OTHOCHUTEILHOCTH
["anuiiest; onbITHBIE (DAKTHI, MPOTUBOPEUAIIIHE KIACCHUECKUM MPEACTABICHUSIM O
MPOCTPAHCTBE M BpeMeHH). [locTynaTel criennanbHON TEOPUN OTHOCUTEIIBHOCTH.
[TpeobpazoBanus Jlopenna. Crnencteust u3 npeodbpazoBanuii Jlopenma
(0IHOBpPEMEHHOCTh COOBITUI B Pa3HbIX HHEpIHUAIbHBIX cucTtemax orcyeta (MCO),
UIMTETFHOCTH COOBITHI B pazHbix MCO, anuna ten B pasHsix MCO,
PESATUBUCTCKUHN 3aKOH CIIOKEHHSI CKOPOCTEH).

38

WuTepBan Mexty coobITusIMU. OCHOBHOM 3aKOH PEISTUBUCTKON TUHAMUKH
MaTepuaIbHON TOUYKHU. 3aKOH B3aMMOCBSI3U MACChl M DHEPTUU.

39

BonHoBas onrtuka, BBeZieHHE (BOJTHOBAsI MPUPO/Ia CBETa, ypaBHeHHsI MakcBelia
7151 BJIEKTPOMArHUTHOTO TOJIs, BOJTHOBOE YPABHEHHE JJI 3JIEKTPOMAarHUTHOTO
10JIs1, BEKTOp YMoBa-lloiiThHra, nokasareiab IpeJoOMIIEHHS CPEbl, JUTMHA BOJIHBI
CBETA B BEIIECTBE, ONTHUYECKUN MTyTh JIEKTPOMArHUTHON BOJIHBI, CBSI3b MEXTY
¢azoii 37eKTPOMArHUTHOM BOJIHBI U MTPOHCHHBIM TyTeM). OCHOBHBIE 3aKOHBI
reOMETPUYECKOM ONTUKH (3aKOHBI OTPAXKEHUA U TipesiomyieHus). [lonstus
KOT€PEHTHOCTH, MOHOXpOMAaTHU3Ma BOJHOBBIX IpolieccoB. CyMMapHasi aMIUIUTya
OT JIBYX KOT€PEHTHBIX MOHOXPOMAaTHYEeCKUX BOH. HTepdepenmus, ycinoBue
HAOTIOIeHNST MAKCUMYMOB 1 MUHUMYMOB MHTEHCUBHOCTH PE3YABTUPYIOIIETO
PIIEKTPOMArHUTHOTO U3JTYyUYCHHS.

40

DKCIEpUMEHTAIbHBIE METO/IbI HAOII0OIeHUS! MHTEP(EPEHIIU B BUTUMOM CBETE
(ombrT FOHra, 3epkana u ounpuzma ®Openens). Pacuer nuarepdepeHInOHHOM
KapTHHBI JIJIS1 9TUX METONOB. PacueT nHTephEepeHIIMOHHON KapTUHBI B TOHKUX
mieHkax. Matepdepomerpsrr. Judpakums. [Ipuanumn [oitrenca-dpenens. Meron
30H @penenst. Audpaxius Openenst Ha KpyTJioM OTBEPCTUH U AUCKe. J{udpakuums
®dpaynrodepa Ha OAHON MIETN U Ha TU(HPAKITMOHHON PEIIEeTKE.

41

[udpaxuus. [Ipunnun [Noitrenca-®penensa. Meron 300 @penens. udpakuus
DpeHenst Ha KpyIIoM oTBepcTHH U aucke. udpakuus dpaynropepa Ha onHON
ey U Ha JTUGPaKIUOHHOMN penieTke.

42

[Tonsipuzanus cBeta. ECTeCTBEHHBIN U MOJISPU30BAaHHBIN CBET. BHibl

[NOJIIpHU3alli, CTCIICHD MOJISIPU3allnH. HOJIHpI/I3aTOpBI, 3aKkoH Majroca.




Honapmaunﬁ CBCTA IMPU OTPAKCHUU OT I'PaHUBI pa3aciia ABYX OUIJICKTPUKOB
(3axkoH bprocrepa). /[BoiiHOE TydenpeoMIICHHE, TOJSIPU3AIMOHHBIC TTPU3MBI U
[MOJIAPOUBI.

43

TeruioBoe uznydenue, ero npupoaa. OCHOBHbIE XapaKTEPUCTUKHU TEIIIOBOTO
W3ITy4eHUS (CTIeKTpaibHas TUIOTHOCTh YHEPTETUYECKON CBETUMOCTH,
CIEKTpaJIbHAs MOTIIOIIATEIbHAS CITIOCOOHOCTH). 3akoH Kupxroda amns TemnoBoro
n3nmydeHus. 3akonsl Ctedana-bonsiimana u Buna. ®opmyinel Penes-Jxunca u
[1manka.

44

Bremnuit gpotosnexrpuueckuit 3hdekt. 3akoHbl BHEMIHET0o GoTorPdeKTa.
Dopmyna DifHIITeHA 11t BHe1Hero goro3ddexra. KpacHas rpanuna
doroaddekra, 3anepkuBaroIInii MOTeHMal. Macca 1 UMIYJIbC (OTOHA, TaBIECHUE
cBeta. Dddext KomnroHa u ero TeopeTHueckoe 0ObSICHEHHE.

45

KopnyckynspHo-BosIHOBOM qyanusM. I'unoresa ae bpoins. CooTHomeHne
HeonpezeneHHocTel. BonmHoBas GyHKIUS U €e CTaTUCTUYECKUI CMBICI.
YpaBuenue llIpenunrepa. [IpuHIUI IPUYMHHOCTH B KBAHTOBOM MEXaHHUKE.
[Tpumeps! npumenenust ypaBHeHus Lllpenunrepa (cBoOoHas yacTuLa, YaCTULIA B
«O€CKOHEYHOW» MOTEHIMAIBHOM SIME, TPOXOXKIEHUE YaCTHIIBI CKBO3b
MOTCHITMATBHBIA Oaphep, TUHEHHBIN TapMOHHYECKUN OCITUILISTOP).

46

Teopust atoma Bomopoza mo 6opy. JInHeHdarsIii CieKTp aToMa BOIopoza.
[Toctynarsl bopa. Cnektp atoma Boopoza no bopy. ATom Boopoia B KBaHTOBO#M
MeXaHHKe, KBaHTOBbIE YHcTa. 1s-cocTosiHie atoMa Bojopoa. CHH JIeKTpoHa.
[IprHIMI HEPA3IMYUMOCTHU TOXKIECTBEHHBIX YyacThll U npuHuuI [laymnu,
pacnpezielieHue 3JIEKTPOHOB B aTOMe 10 cocTosHuAM. [lepuonnyeckas cuctema
pIIeMEeHTOB MeHzeneena.

47

Pa3mep, cocTaB U 3apsij] aTOMHOTO s71pa. MaccoBoe U 3apsoBoe yncia. Jlepext
MacChl M 3HEprus cBs3u sapa. CvH s1pa, iACpHbIA MarHUTHBIA PE30HAHC.
SlnepHble CUIIbI, MOJEINH si/ipa. 3aKOH PaIMOAKTUBHOIO pacmaja, ajabga-pacna,
Oera-pacnaj. ['aMmMa-u3nydeHue.

48

Kocmuueckoe n3nydenne. MIoOHbBI M UX CBOKMCTBA. ME30HBI M X CBOMCTBA. THIIBI
B3aWMOJECHUCTBUS JIEMEHTAPHBIX YacTULl. YacTHLIBI U aHTUYACTULBI. | UTIEpOHBI,
CTPAaHHOCTH ¥ YETHOCTh dJIeMeHTapHBIX YacTull. Kiaccudukarus 31eMeHTapHbIX

JaCTHII.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne
3aHATHUA

Ne

paszziena

HanmenoBanune umm KpaTKOC COACPIKAHUC MMPAKTUICCKOT'O 3aHATHA, CCMUHApa

Koi-Bo

qacCoB

1

Kunemarnka MOCTYIATCIIbHOTO JIBUKCHUSA

Knnemarnka BpaImaTcJIbHOTO ABUKCHUSA

I[I/IHaMI/IKa MMOCTYNATCIIbHOI'O JABUKCHUSA

,Z[I/IHaMI/IKa IIJIOCKOI'0 ABVXXKCHUA TBEPAOro TEJIa

Pabota. DHeprus. MomHoCTh. 3aKOHBI COXpaHEHUS

Mexannyeckie KoineOanus

MoJeKyJsipHOE CTPOCHHE BEIIECTBA. 3aKOHBI HI€aIbHBIX Ta30B

[IepBoe HauaJI0 TEpMOAMHAMUKHU. TEPMOAMHAMUYECKUE LIUKIIBI.

3aKoH KYJ'IOHa. TeopeMa Faycca JJIL SJICKTPOCTATUYCCKOTO TTOJIA

[loTeHmuani. Pa6ora mo TICPCMCIICHHUIO 3apa/ia B SJICKTPOCTATUYCCKOM II0JIC

:‘)J'IGKTpI/I‘IeCKaH CMKOCTb. 9Hepr1/151 QJICKTPOCTATUYCCKOI'O ITOJIA

[TocTostanbIN TOK. 3akoHbl OMma. [IpaBmna Kupxroda

3akon buo-Casapa-Jlamnaca

3akon Ammnepa. Cuna Jlopenma
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3aKOH MOJHOT0 ToKa. MarHUTHBIN NOTOK. IHTyKTUBHOCTH
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16 6 [AaTepdepeHnus cBera 2
17 6 |dudpakuus ceera 2
18 6  [[lonspusanmsa cera 2
19 7  |TeruoBoe uznydenue. @otodrdhdexr 2
20 7  |daBnenue cBera. Komnron-a¢dext 2
21 7  (Bonnsl ne bpoitist. CooTHOLIEHNE HEONTPEAETIEHHOCTEN 2
22 7 |YpaBHenue llpenunrepa. IIpocreiimme ciydyan I1BHKEHNAS MUKPOYACTHI] 2
23 8  |Arom Bomopoaa o bopy 2
24 8  |CrpoeHue aTOMHBIX si7Iep. 3aKOH paJuO0aKTUBHOIO pacnaaa 2

5.3. JlaboparopHbie padoThI

Ne Ne y Koa-
sansuspasiena HaunmenoBanue win KpaTkoe cofiepskaHne J1adopaTopHOil paboThI BO
4acoB
1 1  |M3yueHue siBIEHUS yaapa 1M1apoB 2
1  |OnpeneneHue CKOPOCTH MyITH 2
3 1 V3ydeHne 3akoHa TMHAMKH BPalllaTeIbHOTO JIBUKEHHS C TOMOIIbIO MasiTHUKA )
O6epbOexa
4 1 Onpenenenre MOMEHTa HHEPLIMN TeEJla, CKAaTIBAIOILLETOCS C HAKIIOHHOU )
MJI0CKOCTH
5 1 |OnpeneneHre MOMEHTa HHEPLIMK MaXOBHKa 2
6 ) Omnpenesnenne yCKOpeHUs: CBOOOAHOTO MaICHUS C TOMOIIBI0 000POTHOTO )
MasiTHUKA
7 2 [M3ydeHue 3aTyxaroniux KojeOaHui 2
8 3 |OnpeneneHre OTHOIIECHUS TEIUIOEMKOCTEN BO3ayXa 2
9 4 |A3ydeHue 3IEKTPOCTATUYECKOTO MOJISI METOJOM MOJICIIUPOBAHUS 2
10 4 |OnpeneneHue IEKTPOEMKOCTH KOHIEHCATOpa 2
11 4  |OnpeneneHue yaenbHOIO COIPOTUBIIEHUS TPOBOIHUKA 2
12 4 |OnpeneneHue yaenbHOTO 3apsiia AJIEKTPOHA METOOM MarHeTpoHa 2
13 4 |Uzyuenwue 3¢pdekra Xoiia B HOTYyIPOBOTHUKAX 2
14 4 |U3y4eHue CBOMCTB ¢eppoMarHeTHKa ¢ TTIOMOIIBIO METIN THCTEpEe3nca 2
15 4  |M3y4yeHwue IEKTPOMAarHUTHBIX 3aTyXaOLUX KoJeOaHui 2
16 4 |MccnenoBaHue SIBICHUSI PE30HAHCA B AJIEKTPUUECKUX LIETISAX IEPEMEHHOTO TOKa 2
17 6 |Omnpenenenue paguyca KpUBU3HBI JTUH3BI 2
18 6 |I3MepeHue JUIMHBI CBETOBOM BOJIHBI 2
19 6 |3MepeHue nokasaresis NpeJIoMIICHUS BO3/1yXa 2
20 6 |Onpenenenue ymia NoJaHON NOJISPU3AMK U IPOBEpKa 3akoHa Mairoca 2
71 7 I/I3MepeHH¢i TeMIepaTypbl U CTENIEHH YEPHOTHI TeJIa METOJIOM CIIEKTPaJIbHBIX )
OTHOILIEHUN
22 7  |Uccnenoanue BHemnHero poTordhdexra 2
23 8  |Mzyuenue anbda-pacnana 2
24 8  |M3MepeHue BepxHEN IpaHUIbl SHEPTUU OeTa-CIEeKTpa 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTa

Brimonuenue CPC

Crnncok nureparypsl (¢ yKazaHUEM Kon-
ITogsug CPC paszenos, ras, CTpaHuIl) / ccbuika Ha  [CemecTp| BO
pecypc qacOB




PelieHre TUTIOBBIX TEKCTOBBIX 3aja4 Y4eOHO-METOINYECKIE MaTepUAIIbI B 3 12
(TIOATOTOBKA K KOHTPOJIBHBIM paboTam) PIIEKTPOHHOM BuU/IE [7-9]
Y4yeOHO-MeTOInYeCKHEe MaTepualbl B
[ToaroroBka K JIEKIIUSAM-KOHCYJIBTAIUSIM 3 5
snexkTpoHHoM Buje [1-3, 10-13]
OdopMmieHre 0TUETOB 0 Ta00PaTOpHEIM  |Y4eOHO-METOIMYEeCKHEe MaTepHallbl B ’ 13
pabotam PIIEKTPOHHOM BuU/E [4-6]
OdopmiieHre 0TYETOB 110 TA0OPAaTOPHBIM  [Y4eOHO-METONNYECKIE MaTepHaIbl B 3 12
pabotam PJIEKTPOHHOM BHjIE [4-6]
Y4yeOHO-MeTOInYeCKrEe MaTepralbl B
[ToaroToBka K JEKIUAM-KOHCYJIBTALMAM 2 5
piiekTpoHHOM Buje [1-3, 10-13]
PelieHre TUIIOBBIX TEKCTOBBIX 3aja4 Y4eOHO-METOINYEeCKIE MaTepUaIIbl B ) 12
(OAroTOBKA K KOHTPOJIBHBIM paboTam) SIIEKTPOHHOM BUje [7-9]
YueOHO-MEeTONMUECKHE MaTepPHAIIbI B
[lonroroBka K 3a4eTy P 2 4,75
siekTpoHHOM Buje [1-3, 10-13]
Y4yeOHO-MeTOInYEeCKHE MaTepralbl B
[lonroroBka K 3K3aMeHy 3 8,5
piiekTpoHHOM Buje [1-3, 10-13]

6. ®oH/1 O1IEHOYHBIX CpeaCTB 1JIA NIPOBCACHHUSA TEKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,

HpOMe)I(yTO‘IHOﬁ arTTreCcralnnumn

KonTposnb kauecTBa 0cBO€HMsI 00pa30BaTEIbHON MPOrPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [losio’keHrEM 0 OalTbHO-PEHTHHTOBOM CHCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEIIHHOCTH 00yJaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

HazBanue
KOHTPOJIBHOTO
MEpONPHUSITHS

Ne
KM

Ce-
MecTp.

Bun
KOHTPOJIS

Bec

Makc.
oan

[lopsanox HaumcieHus: 6aII0B

YVun-
THIBA-
eTCS B

[TA

KOHTPOJIEHBIC
paboThI (TeKyuit
KOHTPOJIb)

Texymmii
KOHTPOJIb

24

B TeueHnn yueGHOro cemecTpa CTyACHTbI
NTOJDKHBI PELIUTD 2 KOHTPOJIbHBIE PAOOTHI.
[Ipouenypa oneHUBaHUS: OLIEHKA
PELICHNI TUIOBBIX TEKCTOBBIX 3a/1a4
BBITIOJTHAETCS TI0 0aJUTbHO-PEHTHHTOBOM
cucreMe (rmpuka3 pexropa ot 24.05.2019
r. No 179). Kpurepuu orieHuBaHUS
Ka)XZ10M OTAEJIbHOM 3a/laul: PEIICHUE HE
MMeeT 3aMeuaHuii 2 6ana, pemneHne
MMEET HECYLIIECTBEHHBIE 3aMEUaHus - |
0aJi1; perieHre UMeeT CyLIeCTBEHHbIE
3aMedaHus (OIMOKa MPU BEIYUCICHUSIX,
HEKOPPEKTHBIN PUCYHOK, IPOMYIIEH
BaXKHBII ATAIl PEIICHUS U T.I1.) WIN
pemenus HeT - 0 6amwtoB. 1o 6 3amau B
Ka)J10JIi1 KOHTPOJIBHOM paboTe - UTOro
MakcuMyM 12 6amioB 3a 1 KOHTPOJIBHYIO.
MaxkcuMaabHOE KOJIM4eCTBO 0aslioB 3a 2
KOHTPOJIbHBIE PaOOoTHI - 24 Gasna.

3a4CT

OTtyeTs 110
1abopaToOpHBIM
paboTtam (TeKyIIHii
KOHTPOJIb)

Texymui
KOHTPOJIb

24

B TeueHue yueGHOro cemecTpa CTyAeHTbI
TOJKHBI C/IaTh HA MPOBEPKY OTYETHI 110
mabopatopHbeiM pabotam. [Iporeaypa

OLICHUBAHNA: OLICHKA OTYCTOB 110

3a4CT




1a0opaTopHBIM pabOTaM BBITIOIHAETCS 110
0aNTbHO-PEUTHHTOBOM cHcTeMe (TpUKa3
pextopa ot 24.05.2019 . Ne 179).
Kputeprun olleHUBaHHS: OTYET IO
naboparopHoii paboTe HEe UMEeT
3aMeYaHui - 2 0ajjia, IMeeT
HEe3HAYUTEIbHbIE 3aMedyanus - 1 Gar;
OTYeT 10 JIabopaTOpHOH paboTe MMeeT
CyIlIECTBEHHBIEC 3aMevaHus (OnoKa B
pacdeTax, HEIOJTHOE COOTBETCTBHE
TpeOoBaHUAM 0(OpMIICHUS,
HEKOPPEKTHBII BBIBOJ U T.I1.) HITH OTYET
He BBITIONHEH - (0 6ayuioB. MakcumansHoe
KOJIMYECTBO OAJIIOB 3a JaOOpaTOpHbIE
paboThl B cemecTpe - 24 6aia.

ITpome-
JKyTOYHAst
arrecTanus

3auer
(mpomesxyTouHast
aTTecTalms)

CTyneHThl ciy4yaifHbIM 00pa3om
BBEIOMPAIOT OUJIET, COAEPIKAIIUNA OTUH
TEOPETUUECKUI BOIIPOC U OJIHY 3a/ady.
[Ipouenypa onennBanus: OneHka oTBeTa
Ha TEOPETHUYECKUI BOIPOC BBHIOIHIETCS
1Mo OaTbHO-PEUTUHTOBON CUCTEME
(mpuka3 pextopa ot 24.05.2019 . Ne
179). Kpurepuu orieHUBaHUs OTBETA Ha
TEOPETUUECKUN BOIIPOC: aH IOJIHBIN
KOPPEKTHBIN OTBET HA BOIIPOC
(ormyckaeTcs He3HaYUTeIbHAs
HETOYHOCTH) - 3 Oajia; OTBET UMEET OTHO
CYIIECTBEHHOE 3aMeuaHue (HeroIHas
dbopMyIUpOBKa 3aKOHA/OTIPEICIICHNUS,
omnOka B popmysie/B BbIBOJE (POPMYITBI U
T.II.) - 2 OaJijia; OTBET UMEET JBa
CYLIECTBEHHBIX 3aMe4aHus - 1 6ai; Ha
BONPOC He ObLIO TaHO OTBETA UJIU OTBET B
KOpPHE HEBEPEH MJIM OTBET UMeeT Ooliee
NIByX CYyIIIECTBEHHBIX 3aMe4aHuii - 0
6amnoB. Kputepun orieHHBaHUs peleHH
TEKCTOBBIX 33/1a4: IPUBEJACHHOE PELICHUE
BepHO (0e3 3ameuaHuii uiu ¢
HE3HAYUTEITFHBIMHU 3aMEYaHUSIMH) - 3
0asuia; MPUBEACHHOE PELICHHE UMEeT
OJTHO CYIIIECTBEHHOE 3aMeuaHue (ommoka
[pY BBIYMCICHUSAX, HEKOPPEKTHBIN
PUCYHOK, TIPOTTYIIEH Ba)KHBIN ATaIl
peleHus U T.01.) - 2 6ajuia; IpuBeIeHHOE
[pelIeHre UMEET JIBa CYIECTBEHHBIX
3amedanus - | 6ayt; npuBeeHHOE
perieHue umeeT Ooliee AByX
CYLIECTBEHHBIX 3aMEUaHU WU pellIeHue
B KOpHE HEeBepHO - () 6aioB.
MaxkcuMaabHOE KOJIMYeCTBO 0alsIoB Ha
3ayere - 6 6aI0B. DK3aMeHaIOHHAs
OLIEHKA BBICTABIISIETCS 110 CYMMapHOMY
PEUTHHTY CTy[eHTa (CM. pUKa3 peKropa
ot 24.05.2019 1. Ne 179), BKJTFOYAFOIIIETO
TEKYIUI KOHTPOJIH (THITOBBIC 331a91 U

OTYETHI 110 JabOpaTOpHBIM paboTam) U

3a4CT




[IPOMEKYTOUHYIO aTTECTALMIO (9K3aMEH
WJTH 3a49€T)

bonyc

BOHYCHOG 3aJaHuC

15

CTyneHT npencTaBisieT KOIUN
TTOKYMEHTOB, OATBEPKJAtoIINe ToOeIy
WM y4acTHe B MPEIMETHBIX OJMMITHAIAX
1O TeMaM AUCUUILTUHBL. [Ipu
OIICHUBAHHUU PE3YJIBTaTOB MEPOTIPHUSTHS
UCTIOJIb3yeTCs OAJUIbHO-PEUTHHIOBAs
cUCTEeMa OICHUBAHUS PE3yIbTaTOB
y4eOHOI NesATeTbHOCTH 00yYatomuXcs
(YTBepIKIeHA IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). MakcumanbHO
BO3MO)KHAs BeJIMYMHA OOHYC-peHTHHTA
+15% K pedTuHrY.

3a4CT

Texyuuit
KOHTPOJIb

KOHTPOJIbHBIE
paboTHI (TEKyIIUiA
KOHTPOJIb)

24

B TeueHnn yueOHOro ceMecTpa CTyIACHTHI
TOJKHBI PELIUTh 2 KOHTPOJIbHbBIE paOOTHI.
[Tpouenypa oneHMBaHMS: OLEHKA
[peIIeHN TUTIOBBIX TEKCTOBBIX 3a/1a4
BBITOJTHACTCS [0 OaJIIbHO-PEHUTHHTOBOM
cucreMme (mpukas pexkropa ot 24.05.2019
r. Ne 179). Kputepuu oneHuBaHus
Ka)X10M OTAEJbHOM 3a/1auu: pelieHue He
uMeeT 3aMeuaHuii 2 6anna, peleHue
MMeEeT HECYIIIECTBEHHbIE 3aMeUaHus - |
0asut; peleHre UMeeT CyIeCTBEHHbIE
3ameuyaHus (OIMOKa IPU BHIYUCIICHUSX,
HEKOPPEKTHBIN PUCYHOK, IPOIYILIEH
BaXKHBIN ATAll PeIIeHUs U T.I1.) WU
pemienus HeT - 0 6annos. Ilo 6 3amau B
KaX/10J1i1 KOHTPOJILHOM paboTe - UTOro
MakcuMyM 12 6ansoB 3a 1 KOHTPOJIBHYIO.
MakcruMaabHOE KOJTUYECTBO OaJIIoB 3a 2
KOHTpPOJIbHBIE paOOTHI - 24 Gasuia.

OK3aMCH|

Texymmii
KOHTPOJIb

OTtyeTsl 10
1a60paTOPHBIM
paboTam (TeKyIuii
KOHTPOJIb)

24

B TeueHne yueOHOTO ceMecTpa CTYICHTHI
TTOJDKHBI C/1aTh HA TIPOBEPKY OTUYETHI 110
maboparopHbiM pabotam. [Iporenypa
OLICHUBAHMS: OIIEHKA OTYETOB I10
1a00opaToOpHBIM pabOTaM BBITIOIHSETCS 110
0aJIIbHO-PEUTUHIOBO cucTeMe (pUKa3
pekropa oT 24.05.2019 . Ne 179).
Kpurtepun OlleHUBaHUS: OTYET TIO
TabopaTopHOI paboTe HE UMEET
3aMeuaHui - 2 Oaa, HMeeT
HE3HAYUTEIbHbBIC 3aMevYanus - 1 Oar;
OTYET 110 JIAOOPATOPHOI paboTe UMeeT
CYIIIECTBEHHBIC 3aMeuaHust (omroka B
pacueTax, HEMOJIHOE COOTBETCTBHE
TpeOoBaHUSAM 0OPMIICHUS,
HEKOPPEKTHBIN BBIBOJ U T.I1.) WIA OTYET
He BBITIONHEH - () 6ayuioB. MakcumainsHOe
KOJIMYECTBO OAJUIOB 32 TaOOpaTOpHbIE
paboTHI B ceMecTpe - 24 Oaa.

OK3aMCH|

ITpome-
KyTOYHAst
arrecTauus

OK3aMeH
(mpomMexyTOYHast
arTecTalms)

12

CTyaeHThI CITy9aifHBIM 00pa3oM
BbIOMPAIOT 3K3aMEHAL[MOHHBIN OWIIET,
COAEpKALINH JBa TEOPETUUECKUX

BOIIpoca U JiBe 3aj1a4n. [Ipouenypa

OK3aMCH|




oueHuBanus: OIleHKa OTBETOB Ha
HK3aMEeHallMOHHBIE BOTIPOCHI
BBITIOTHSIETCSI 110 0aTUTbHO-PEHTUHTOBOM
cucreMe (mpukas pekropa ot 24.05.2019
r. Ne 179). Kpurepuu onieHuBaHus
OTBETOB Ha TEOPETUUYECKHE BOMPOCHL: JaH
[IOJIHBIN KOPPEKTHBIM OTBET HA BOIIPOC
(tomyckaeTcs He3HaUUTEIbHAas
HETOYHOCTH) - 3 0asia; OTBET UMEET OTHO
CYILIECTBEHHOE 3aMeuaHue (HemoaHas
dbopMynHpOBKa 3aKOHA/OTIPEICICHHSI,
ommOKa B popMyJie/B BBIBOAEC POPMYJIBI U
T.II.) - 2 OaJija; OTBET UMEET JBa
CYILIECTBEHHBIX 3aMedaHus - 1 6ani; Ha
BOTIPOC HE OBLIO TAHO OTBETA WIIU OTBET B
KOpHE HEBEPEH WJIM OTBET UMeeT Oolee
IBYX CYIIIECTBEHHBIX 3aMeuaHuii -
OasoB. Kputepuu onieHnBaHus pemieHus
HK3aMEHAIMOHHBIX 33/1a4: IPUBEACHHOE
pereHne BepHo (0e3 3aMeuaHuii Uit C
HE3HAYUTEIbHBIMU 3aMEUaHUsIMU) - 3
OaJiia; MpUBEACHHOE PEIIEHUE UMEET
OJTHO CYIIIECTBEHHOE 3aMeuaHue (ormmoka
MPU BBIYUCIICHUSIX, HEKOPPEKTHBII
[PUCYHOK, TIPOMYIICH Ba)KHBIHM dTar
pEIeHus U T.11.) - 2 6ajuia; MpuBEIeHHOE
[pEIIeHNEe UMEET JIBa CYIECTBEHHBIX
3amedaHus - 1 6at; npuBeIeHHOE
peleHre umeeT 6osee AByX
CYILLIECTBEHHBIX 3aMEUaHUN WIIH pPellleHne
B KOpHE HeBepHO - 0 0asoB.
MaxkcumanbHOE KOJIMYeCcTBO 0alIoB Ha
hK3aMeHe - 12 6amioB. DK3aMeHAIIMOHHAS
OLICHKA BBICTABJISIETCS 10 CYMMapHOMY
[PEUTHHTY CTyAEHTa (CM. IPUKa3 peKTopa
ot 24.05.2019 1. Ne 179), BKITFOUAFOIIIETO
TEKYIIU KOHTPOJb (KOHTPOJIbHEIE
PabOTHI ¥ OTYETHI 110 JTAOOPATOPHBIM
paboTaM) 1 MPOMEKYTOUHYIO aTTECTAIHIO
(9K3aMEH WK 3a9€eT)

bonyc

BOHYCHOG 3aJaHuC

15

CTyneHT npenctaBisieT KOIUU
TTOKYMEHTOB, OATBEPKIAtOIINE TTOOeTy
WM y4acTHe B MPEIMETHBIX OJTMMITHAIAX
1O TeMaM AUCUUILTUHBL. [Ipu
OIICHUBAHHUHU PE3YJIBTaTOB MEPOTIPHSITHS
UCTIOJIb3yeTCs OAJUIbHO-PEUTHHTOBAs
cUCcTEeMa OICHUBAHUS PE3yIbTaTOB
y4eOHOI NeATeTbHOCTH 00yYaromuxcs
(YTBepIKIeHA IPUKA30M PEKTOpa OT
24.05.2019 1. Ne 179). MakcumanbHO
BO3MOJ)KHAs BeJIMIMHA OOHYC-peHTHHTA

+15% K pedTuHrY.

OK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHMBAHUSA

Bun

[Ipouieaypa npoBeneHus

Kpurepun




IIPOMEKYTOYHOMN
aTTeCTallMH

OLICHWBAaHUA

3a4CT

3aueT MpOBOAMTCS B MUCbMEHHOU (hopme 1o Omneram. B Hauane
3a4eTa BCE CTY/IEHTHI CIy4ailHbIM 00pa3oM BBIOMPAIOT
HK3aMEHALIMOHHBIN OUJIET, COlEePKAIUI OIUH TEOPETHUECKUI
BOIIPOC M OfIHY 3ana4y. Ha moaroroBky orsera naercs 45 MUHYT.
[Tocne ucteueHust 3TOro BpeMEHHU CTYAEHTHI CAAI0T CBOM 3aIHCH
IIPEIO/IaBaTeIto Ha poBepKy. [locie mpoBepku 0TBETOB
MIperoiaBaTesib CyMMHpYeT Oalljibl, HaOpaHHbIE CTY/IEHTOM 3a
CEMECTP, U PACCUMTHIBAET UTOTOBBINA pelTHHT. MTOroBas oneHka
BBICTABIIICTCS] B COOTBETCTBUH C OAJIIbHO-PEHTHHTOBON CUCTEMOM
IOVYpI'V (yrBepxkneHa npuka3oM pekropa ot 24.05.2019 . Ne 179)

B coorBercTBUU C
. 2.5, 2.6
[Tonoxxenus

OK3aMCH

DK3aMeH NPOBOAUTCS B MUCbMEHHOM hopme no Ouneram. B
HayaJjle dK3aMeHa BCE CTYACHTHI ClIydyallHbIM 00pa3oM BBIOMPAIOT
9K3aMEHAIMOHHBIN OUIIeT, coaepKaluil 1Ba TEOPETHUECKUX
BOIpoca u /e 3a1aun. Ha moaroroBky orsera naercst 90 MUHYT.
ITocne ncreueHus 3TOro BpEMEHHU CTYJIEHTBI II0 OUYEPENN CaIATCs
PSAIOM C MpenojaBaTeseM U YCTHO OTBEYAIOT Ha BOIIPOCHI B CBOEM
ousere, onupasich Ha cBou 3amnucu. [locie mpoBeneHus sK3aMeHa
IIpernoiaBaTesb CyMMHpYET Oallyibl, HaOpaHHBIE CTY/IEHTOM 3a
CEMECTP, U PACCUMTHIBAET UTOTOBBIA peUTHHT. ITOrOBas oleHKa
BBICTABIIIETCS B COOTBETCTBUU C 0ANIbHO-PEHTHUHIOBOM CHCTEMOM
HOVYpI'Y (yrBepkneHa npuka3oMm pekropa ot 24.05.2019 . Ne 179)

B coorBeTcTBUH C
. 2.5, 2.6
[lonoxxenus

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

Ne KM

OIIK-1

3HaeT: OCHOBHBIE (1)I/I3I/I'-I€CKI/IC SABJICHUA U OCHOBHBIC @HSHHGCKHG 3aKOHBbI B
00JIACTH MEXaHUKH, TEPMOTUHAMUKH, SJICKTPUIECCTBA M MArHETU3MA, ONITUKU
W aTOMHOM (PM3MKH; TPAHULIBI UX TIPUMEHUMOCTH, IPUMEHEHHUE 3aKOHOB B
BOKHEHIIINX MPAKTHYCCKUX MPUIIOKEHUSIX; OCHOBHBIC (PH3UUECKHE
BEITMYUHBI U (PU3NUECKIE KOHCTAHTHI, X OMPEIeTICHNUE, CMBICII, CTOCOOBI U
SIIMHUIIBI UX U3MEPEHUs; QYHIaMEHTAIbHbIC (PU3NICCKHIE OTBITHI M UX POJIb
B PA3BUTHU HAYKW; HA3HAYCHUC W IPUHIMAIIbI I[el\/’ICTBI/I?I BayKHEHUIIINX
buznyecKux MpudopoB.

OIIK-1

VMeeT: 00bSICHUTH OCHOBHBIE HAaOJIOZJaeMble TIPHPOIHBIC U TEXHOTCHHBIE
ssBIIeHNs ¥ 9()(HEKTHI ¢ TO3UINH (PyHTaMEHTaIbHBIX (PU3NIECKIX

B3aMMOJICHCTBUIL; yKa3aTh, KAKME 3aKOHBI OMTUCHIBAIOT TAHHOE SBICHUE WU
hdeKT; 3anuceIBaTh ypaBHEHHS i1 GU3NUIECKUX Beln4rH B cucteme CU;
paboTark ¢ mprudopamMu U 000PyIOBAaHUEM COBPEMEHHOMN (PU3HUECKON
1a0opaTopuu; MCIIOIB30BATH PA3TMYHBIE METOJUKH (PU3HUECKUX U3MEPEHUI
1 00paOOTKH SKCIIEPUMEHTAJIBHBIX TAaHHBIX.

OIIK-1

MMeeT mpaKTUYECKHA OTIBIT: BBITIOJHATH YUCIICHHBIE H YKCTIEPUMEHTAIbHBIC
WCCIICTOBAHUS, TTPOBOIUTH OOPAOOTKY U aHAIIU3 PE3YIBTATOB.

TumnoBbie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B

IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 HH(OPMALIMOHHOE 00ecredeHUe TUCHMILIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:




1. Cagennes, . B. Kypc dusuku [Tekct] T. 1 Mexanuka. MosekyinspHas
¢dusnka yuebHoe nmocodue ass BTy30B : B 3 T. . B. CaBenbes. - 4-e uzn., crep. -
CII6. u np.: Jlans, 2008. - 350, [1] c. u.

2. Cagenbes, U. B. Kypc ¢usuku [Tekcr] T. 2 DnekTpudecTBo.
Kone6anus u BonHbl. BonHOBas onTuka yaeOHOe TocoOure /it By30B 0 TEXH. U
TEXHOJI. HAllpaBJIEHUSM U cnenuanbHOCTIM : B 3 T. M. B. CaBenbes. - 4-¢ usm., cTep.
- CII6. u mp.: Jlanb, 2008. - 462 c. u.

0) OononHumenvbHas 1umepamypa:

1. HUponos, U. E. Mexanuka. OcHoBHBIE 3aKk0HHBI [ TekcT] yued. mocodue
. E. Uponos. - 8-e uzz., crep. - M.: bunom. Jlaboparopus 3nanuii, 2006. - 309 c.

2. HUponos, U. E. ®uszuka makpocucreM. OcHOBHBIE 3ak0oHbI [ TekcT] yueO.
noco6ue aist By3oB U. E. Upomos. - 7-e uzn. - M.: Jlabopatopus 3uanuid, 2018. -
207 c. un.

3. HWponos, U. E. Bonnossie nporeccbl. OCHOBHBIE 3aKOHBI Yueo.
nocobue it By3oB U. E. Uponos. - 2-e uzn., nom. - M.: bunom. Jlaboparopust
3Hanui, 2006. - 263 c. u.

8) omeuecmeenHble U 3apyOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 68 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:

1. Typesuu, C. FO. Mexanuka. MonekynsipHas gusuka. TepMonuHamMuka
[Texct] : yue0. nocoOue o BeinoiaHeHuto jad. padot / C. FO. I'ypesuy, E. B.
Tony6es, E. JI. llaxun ; FOx.-Ypan. roc. yu-1, Kad. ®us. snexkrponuka ; FOYpl'Y;
Yenabunck : U3narensckuit Lentp IOYpI'Y , 2017. - 109 c.

2.  bnanku /Ui MOATOTOBKH OTYETOB I10 JIAOOPATOPHOMY IPAKTUKYMY
"Mexanuka. MonekynsipHas pu3rka U TepMoIuHaMHUKA"

3. Tepacumos, A. M. Ontuka u sanepHas ¢pusuka [Tekcr] : yue6. mocobue
JUTsI BRITTOTHEHMS J1a0. pabot / A. M. I'epacumos, B. @. ITonzepko, B. A. CrapyxuH ;
HOx.-Ypain. roc. yu-1, Kad. ®us. snekrponuka ; OYpl'Y; UenssOunck :
N3narensckuii Lentp IOYpI'Y , 2018. - 79 c.

4. IyneruHos, A. A. DnekTpuyecTBo U Maruetusm [Tekct] : yueo.
nocoOue Juisl BeIMOIHEHUs J1a0. padot (6akanaBpuar) / A. A. lynsrunos, 0. B.
[Terpos ; FOx.-Ypan. roc. yH-T, UH-T ecTecTB. U TOUHbIX HaykK, Kad. ®us.
anektponuka ; OYpI'Y; Uensounck : Uznarensckuit Lentp FOYpI'Y , 2018. - 185
c.

5. bnasHku A MOATOTOBKM OTYETOB MO JTA0OPATOPHOMY MPAKTUKYMY
"Onrtuka u anepHas ¢puszmuka'

6. bnanku A5 NOArOTOBKU OTYETOB IO JAOOPATOPHOMY MPAKTUKYMY
"INEeKTpUYECTBO U MarHeTu3m"

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
1.  Typesuu, C. FO. Mexanuka. MonekynsipHas gusuka. TepMonuHaMuka
[Tekct] : yueO. nocoOue no BeinoiaHeHuto jad. pador / C. FO. I'ypesuy, E. B.
TonyGes, E. JI. llaxun ; FOx.-Ypain. roc. yu-1, Kad. ®us. snexkrponuka ; FOYpl'Y;
Yensbunck : Uznarensckuit Lentp OYpI'Y , 2017. - 109 c.



2.

bnanku misa

MOJIFOTOBKY OTYETOB MO Ja00OPATOPHOMY IPAKTUKYMY

"Mexanuka. MonexysspHas Gpu3nKa 1 TepMOIUHAMHUKA"

I'epacumoB, A. M. OnTuka u sigepnas ¢pusuka [Tekct] : yued. mocobdue
JUTsl BRITTOTHEHUS J1a0. pabot / A. M. I'epacumos, B. @. [Tonzepko, B. A. CrapyxuH ;
HOx.-VYpai. roc. yu-T, Kad. ®us. anexrponuka ; FOYpl'Y; UensOunck :
Nznarensckuii Lentp FOYpI'Y , 2018. - 79 c.

3.

4.

[IynbruHOB,

A. A. DnekrpudectBo U MarHeTusM [TekcT] : yueo.

nocoOue Juisl BeIMOIHEHUS J1a0. padot (6akanaBpuar) / A. A. llynerunos, 0. B.
[Tetrpos ; IOx.-Ypain. roc. yu-1, UH-T ecTecTB. 1 TOUHBIX Hayk, Kad. dus.
anektponuka ; OYpI'Y; Uensounck : U3narensckuit Lentp FOYpI'Y , 2018. - 185

C.

5.

bnanku nus

MOJIFOTOBKM OTYETOB MO JA00OPATOPHOMY IPAKTUKYMY

"Onrtuka u saepHas ¢puzuka”

6.

bnanku misa

MOJIFOTOBKY OTYETOB MO Ja00OPaTOPHOMY MPAKTUKYMY

"DIIeKTpUYECTBO U MarHeTusm"

JJleKTPOHHAsA y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmeHnoBanue
No Bix peeypea s bubnuorpaduyeckoe onrcanue
JUTEPaTypbl | ANEKTPOHHOU
dopme
Cagenbes, 1. B. Kypc ¢usuku : yaueGHoe mocodue 1j1st By30B : B 3 TOMax
OnexkrponHo- |/ W. B. CaBenbeB. — 8-¢ uzn., crep. — Cankr-IlerepOypr : Jlans, [0. 1.].
OCHOBHAS 6ubnuoreunas — Tom 1 : Mexanuka. Monekynspuas ¢pusuka — 2021. — 356 ¢. —
1 cucreMa ISBN 978-5-8114-6796-9. — Tekcr : anexTpoHHsii // JlaHs :
Teparypa ]
U3aTeNIbCTBA [IIEKTPOHHO-OMOIMoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/152453 (nara ob6pamenus: 08.10.2021). —
Pexxum ocTyma: i aBTOPU3. MOIb30BaTENCH.
Cagenbes, U. B. Kypc o6mieii pusuku : yuedHoe nocobue : B 3 romax /
OnexrponHo- (M. B. CaBenbeB. — 15-¢ m3n., crep. — Cankr-IlerepOypr : Jlans, [0. I.].
OCHOBHAS oubmuoreynas — Towm 2 : DnexkTpudecTBo U MaruetusM. Bonubl. Ontuka — 2019. —
2 cucTemMa 500 c. — ISBN 978-5-8114-3989-8. — Tekcr : anekTpoHHbIi // JIaHb :
uTeparypa )
U3JaTeNbCTBA [IIEKTPOHHO-OMOIoTeuHas cuctema. — URL:
Jlann https://e.lanbook.com/book/113945 (nara oopamenwus: 08.10.2021). —
Pexxum ocTyma: i aBTOPU3. MOIb30BATENCH.
Cagenbes, 1. B. Kypc o6mieit ¢usnku : yaedbHoe mocobue : B 3 Tomax /
. B. CaBenbeB. — 13-e usn., crep. — Cankr-IletepOypr : Jlans, [6. T.].
DJIEKTPOHHO- )
— Tom 3 : KBantoBas ontuka. AromHas puzuka. Gusznka TBEPIOTO
OubIMoTeUHAs
3 OcHoBHas cncTeMa Tena. Gusuka aToMHOTO sipa U 3aeMeHTapHbIX yacTul — 2019. — 320
nuTeparypa c. — ISBN 978-5-8114-4598-1. — Tekcr : anexkTponHsblit // JIanb :
W3/1aTeIIbCTBA
Tams HIIEKTPOHHO-OnbIoTeynas cucrema. — URL:
https://e.lanbook.com/book/123463 (nara oopamenus: 08.10.2021). —
PesxuM gocTyma: 17si aBTOPH3. MOJIB30BATENCH.
['ypeBuy, C. 0. Mexanuka. MonexynspHas ¢pusuka. TepmoguHaMuka
Metonuueckue |YaeOHO- [Tekct] : yueb6. mocobue no BeimonHeHuto 1ab. padot / C. 0. I'ypeBuu,
4 nocoous A metonuueckue E. B. Tony6es, E. JI. Illaxusn ; FOx.-Ypan. roc. yH-1, Kag. @us.
CaMOCTOSITEIbHOM[MaTepHraibl hiekTponuka ; FOYpl'Y; Uensabunck : M3ngarensckuii Lientp IOYpI'Y ,
paloThI cTyzIeHTa [Kadeapsl 2017.-109 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000554659
Metonuueckue |DnekTpoHHBIA |[epacumoB, A. M. Ontuka u saepHas ¢pusuka [Tekcrt] : yued. mocodue
5 |mocoOus ans KaTajor U1 BeIOTTHEeHUs 11a0. pabot / A. M. I'epacumos, B. @. [Toazepko, B. A.
camoctosaTeTbHOUO YpI'Y CrapyxuHs ; FOx.-Ypan. roc. yu-T, Kad. ®us. snexrponnka ; FOYpl'Y;




paboTHI CTYy/ICHTA

Uensounck : U3narensckuit Lenatp FOYpI'Y , 2018. - 79 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU METHOD&key=000566133

MeToauueckue
[MOCOOHST JJIst
CaMOCTOSATEIILHOMN
paboTHI CTy/IEHTa

DIIEKTPOHHBIN
KaTajaor
HOYpI'Y

[ynerunoB, A. A. DneKTpuuecTBO U MarHeTu3M [ TekcT] : yueo.
nocobue A BHIOJTHEHUs J1ab. pador (OakanaBpuar) / A. A.
[ynerunos, YO. B. [letpos ; FOx.-Ypan. roc. yH-T, UH-T ecTecTB. 1
TOUYHBIX Hayk, Kad. ®us. snexrponuka ; FOYpI'Y; HensaOunck :
M3narensckuit LHentp IOYpI'Y , 2018. - 185 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000566132

MeTtoaudecKue
[10COOMS TS
CaMOCTOSTEIbHOM
PabOTHI CTy/IEHTA

DJIEKTPOHHBIN
KaTajor
IOVpI'Y

Hlynsrunos, A.A. MexaHuka u TepmoinHamuka [ Tekct] : pabouas
nporpamMma u 3aganust 1uist ctyaeHtoB MT u AT dak. / A. A.
[ynerunos, . I. KoxxeBuukos, A. . JleiiBu ; mon. pen. A. A.
[ynerunona ; FOx.-Ypai. roc. ya-1, Kag. O011. 1 3KCriepuMeHT.
¢uszuka ; OYpI'Y; Uensbunck : M3narensckuit Hentp FOYpI'Y , 2012. -
49 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000492995

MeToauueckue
[MOCOOHUST JJIs
CaMOCTOSATEIILHOMN
paboTHI CTy/IeHTa

DIIEKTPOHHBIN
KaTajaor
HOYpI'Y

[ynerunoB, A.A. DnekTpudecTBO 1 MarHeTusM [Tekcr] : pabouas
nporpamma u 3aaanus uist ctyneHToB MT u AT daxynereToB / A. A.
[[Iynsrunos, . I'. KoxxeBHukoB, A. 5. JleiiBu ; mox pen. A. A.
[ynerunona ; FOx.-Ypai. roc. yu-1, Kad. O061mast 1 SKCriepuMeHT.
dusuka ; OVYpI'Y; Uensadunck : Uznarensckumii Lentp OYpI'Y , 2012. -
53c.

http://www.lib.susu.ac.ru/ftd?base=SUSU_ METHOD&key=000484317

MeTtoauuecKue
[10COOMS IS
CaMOCTOSTEIbHOM
PabOTHI CTy/IEHTA

DJIEKTPOHHBIN
KaTajor
IOVpI'Y

[ynerunos, A.A. OnTuka, atromHas u siaepHas ¢usnka [Tekcr] : pad.
nporpamma u 3aaanus Uit MT u AT ¢ak. / A. A. lllynsrunos, . I.
KoxxeBHukoB, A. S. Jleliu ; moa. pea. A. A. lllynerunosa ; FOx.-Ypani.
roc. yH-T, Kag. O0m1. u sxcniepument. ¢usuka ; KOYpl'Y; UensiOunck :
W3parensckuii Lentp OYpI'Y , 2012. - 37 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD1&key=000491096

Wponos, U. E. Mexanuka. OCHOBHBIE 3aKOHBI : yuebHoe nocobue / U. E.

gggﬁﬁ:ﬁ;ﬂ Wponos ; xynoxkauk H. A. Jlo3unckas. — 15-e u3n. — Mocksa :
1 OI[OHOJIHHTeHLHa;I cCTeMa JlaGoparopus 3Hanui, 2021. — 312 ¢. — ISBN 978-5-93208-519-6. —
muTeparypa - TexcT : anekTpoHHBIH // JIaHb : AMEKTPOHHO-OMOIMOTEYHAs! CUCTEMA. —
Mo URL: https://e.lanbook.com/book/172250 (nara oOparieHus:
08.10.2021). — Pexxum moctyna: A aBTOpH3. TIOJIB30BaTENCH.
Wponos, U. E. Dnextpomarnetuzm. OCHOBHBIE 3aKOHBI | yueOHOE
OnexrponHo- [mocobue / Y. E. Uponos ; xynoxuuk H. A. Jlo3unckas. — 12-e uzg. —
O6ubnuoreunas [Mocksa : Jlaboparopus 3nanuii, 2021. — 322 ¢. — ISBN 978-5-93208-
11 fI/(I)THeOJ:;HTZHBHaﬂ cucrema 520-2. — TeKcT : 21eKTpOHHBIHN // JIaHb : 31eKTpOHHO-ONOIOoTe HAs
patyp u3narenscTBa |[cucreMa. — URL: https://e.lanbook.com/book/172251 (nara
Jlanb obpamienus: 08.10.2021). — Pexxum octyna: Juis aBTOpuU3.
[10JI30BATEIICH.
NEKTPOHHO- Uponos, 1. E. BonHnossie nporieccbl. OCHOBHBIE 3aKOHBI : yueOHOE
e nocooue / M. E. UponoB. — 8-e nzn. — Mocksa : JlabopaTopus 3HaHMIA,
12 JloTIoTHUTE TbHAS crcTeMa 2020. — 266 ¢. — ISBN 978-5-00101-673-1. — TekcT : 2JIeKTPOHHBIH //
nuTeparypa 3 IATENBCTEA Jlanb : anekTpoHHO-OMOMMOTEYHas cuctema. — URL:
Mame https://e.lanbook.com/book/135487 (mara oopamenus: 08.10.2021). —
Pexxum ocTyma: s aBTOPU3. MOIb30BaTeNeH.
EKTPOHHO- Wponos, 1. E. ®usnka makpocucteMm. OCHOBHBIE 3aKOHBI : y4eOHOE
SUGIOTeHAS nocobue / . E. Mpomos. — 8-e uzn. — Mocksa : JlaGopaTtopust 3HaHHIA,
13 JlononHUTEIEHAS cHCTeMa 2020. — 210 ¢. — ISBN 978-5-00101-826-1. — TekcT : 2MeKTpOHHBIH //
nmuTeparypa B — Jlanb : anekTpoHHO-OMOMMoTeuHas cucrema. — URL:
Mo https://e.lanbook.com/book/135536 (nara oo6pamenus: 08.10.2021). —

Pexxum octyna: 1y aBTOPU3. MOJIb30BATEIEH.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:




1. Microsoft-Windows(6eccpodHo)
2. Microsoft-Office(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX

CIIPAaBOYHBIX CUCTCM!

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreYeHne 1 CIUIITHHbI

Bun 3anaruit

Ne

ayJI.

OcHoBHOE 000py/IOBaHKE, CTEH B, MAKETHI, KOMITBIOTEPHAS TEXHUKA,
MpeyCTaHOBICHHOE IPOrpaMMHOE 00ecTedeHIEe, UCTIONb3yeMOe s
Pa3IMYHBIX BUOOB 3aHSATUU

JlaGopartopHbie
3aHATHUSL

348
€)

Jlaboparophblii mpakTukyM "OnTHKa, aTOMHAas U sjiepHast pusuka',
BKJIIOUAIOLIHUN ClIeAyIoMe yueOHble 1a0opaTopHble YCTAaHOBKH, KaXKaast U3
KOTOPBIX IIPEJCTaBICHA B IBYX 3K3eMIunsipax: YcraHoBka Nel. Onpenenenue
panuyca KpUBU3HBI JINH3bI (000pYI0BaHUE: U3MEPHUTEIbHBII MUKPOCKOII €
OCBETHTEJIEM, JINH3A, CTEKJISIHHAS [JIaCTUHKA); YcTaHoBKa Ne2. M3mepenue
JUTMHBI CBETOBOM BOJIHBI (000OpYIOBaHKE: OCBETUTENH, OJIOKHM MUTaHMS, IIKaja ¢
IeJTBI0, TUQPPAKITMOHHAS pemieTka); YcTtaHoBka Ne3. M3mepenue mokaszarems
peaoMIIeHUs BO3ayxa (000pyaoBaHue: HHTEP(HEpPOMETP, MAHOMETP, TIOMIIA,
OCBeTHUTEND); YcTaHoBKa No4. OmnpeneneHue yia MojJHO Moaspu3aluu 1
poBepKa 3akoHa Maitoca (00opynoBaHHe: TOISIPU3ALMOHHAs yCTAHOBKA,
raJIbBAHOMETP, TIOHWKAIOIIHIA TpaHCHOPMATOp C peocTaToM); YcTtaHoBKa Neb.
OnpeneneHne NonIomaTeaIbHON CIocoOOHOCTH Bosb(pama (06opyaoBaHue:
TamMIa HakaJIMBaHUs, TUPOMETP C "Hcue3aronieil HUThI0", aMIepmeTp,
BOJILTMETD); YcTaHoBKa Nel(.M3yuenue anbda-pacnana (o60pyaoBaHue:
KOHTEWHEp C paiOaKTUBHBIM IIPENapaToM, MEXaHU3M NepEMEIIEHNUs, OJI0K
JEeTEeKTUPOBAHUS, CYCTUUK UMITYJIbCOB); YcTaHoBKa Nell. Mi3amepenue BepxHei
IpaHMIIBI YHEPTUU OeTa-criekTpa (000opyI0BaHUE: KOHTEHHED C PaOAKTUBHBIM
penapaToM, KacceTa ¢ HOIIOTUTEIeM, OJ0K JeTEeKTUPOBaHMS, CUECTUUK
UMITybCcOB); YcTaHoBka Nel2. M3mepenue Temneparypbl U CTEIIEHU YEPHOTHI
TeJla METOJIOM CIEKTPaIbHBIX OTHOIIEHUH (000pyIOBaHKE: ABYX4aCTOTHBIH
pErucTparop TerIoBoro uanyyeHus); Ycranoska Nel3. HccinenoBanue BHEIIHETO
dororddekra (000pynoBaHUE: MOAYIBHBIN YUeOHBIH KOMILJIEKC B COCTaBe
uccienosarenbckoro creraa C3-OKO01, 6ok mutanus, 610K aMmIiepMerpa-
BOJILTMETPA U COCIMHUTEIIBHBIX IPOBOIOB.

Jlexnmn

204
Gr)

JloKyMeHT-Kamepa 1 POEKTOP

JlaGopaTopHbie
3aHATUA

339
€)

JlaGopaTopHBbIi MPAaKTUKYM "DIEKTPUUYECTBO U MarHeTu3M", BKiodaromuii 20
OZIMHAKOBBIX YCTAHOBOK, ITO3BOJISIONIMX COOUPATh Pa3IMUHBIE ICKTPUIECKUE
CXEeMbl, He0OXOIUMBIE JJISl BBIOJTHEHUS Y4eOHBIX Tab0paTOpHBIX paboT. s
Ka)KJI0M M3 yCTAaHOBOK MPEyCMOTPEH HA00p MUHHUOIOKOB: "COTIPOTUBICHUE
poBoaHUKa", "KoHAeHcarop", "pe3uctop", "uHTErpaTop ToKa", "MarHeTpoH",
"peppomarneruk", "karymika", "cernerodanekTpuk". [|yisi BRIMOTHEHUS
HEKOTOPBIX YUEOHBIX JTAOOPATOPHBIX PaOOT, OMMCAHHBIX B COOTBETCTBYIOIIEM

METOIMYECKOM TI0COOUH, ayauTopus ooopynoBana 20 ocumnorpadaMu.

JIaGoparopHbie
3aHSTUS

350
3)

JlabGoparopHslii mpakTKyM "Mexanuka. MosekynsipHas ¢pu3uka u
TepPMOJMHAMUKA", BKIIIOUAIOIINNA yueOHbIe 1a00opaTopHble YCTAaHOBKH, KaXK1asl U3
KOTOPBIX IIPEJICTABIICHA B JIBYyX dK3eMIUIsIpax: YcraHoBka Nel. M3yuenue
SIBJICHUS y/apa 1apoB (00opyoBaHue: OATTUCTUYECKUI MasTHHK); YCTaHOBKA
No2. OnpeneneHue CKOPOCTH MyiH (000PYIOBaHKE: KPYTUIBHO-0aIITUCTHIE CKHUMA
MasiTHUK, CEKyHJIOMED, MPYKUHHBINA HcToNeT); YctaHoBKa Ne3. M3yuenue

3aKOHA TUHAMHUKH BPAIATEIHLHOTO JIBIXKCHUS C MTOMOIIBI0 MasiTHuka O0epoeka




(obopynoBanue: masTHUK OOepOeka, CEKyHIOMEp, IITaHI€HLIUPKYIIb, TUHEWKA,
HaOop rpy30B); YcraHoBka NeS5. OnpesienieHre MOMEHTa HHEPITUH Tela,
CKaThIBAIOLIETOCS ¢ HAKJIIOHHOM MOBEPXHOCTH (000PYI0BaHUE: YCTAHOBKA C
JIBYMsI HAKJIOHHBIMH TIJIOCKOCTSIMHU, HA0Op TeJ, IITAHT€HIIUPKYJIb, CEKYHJIOMED);
YcranoBka Ne6. OnpesienieHrie MOMEHTa HHEPLIMK MaxoBHKa (000pyIOBaHHE:
crienaabHas yCTaHOBKA, TPy3, IITaHTCHIIMPKYJIb, CEKYHJIOMED); YcTaHOBKa No7.
Omnpenenenne yCKOpeHUs: CBOOOIHOTO MaIeHUs ¢ TOMOIIBI0 000POTHOTO
MasTHHKA (000OpyIoBaHHE: 00OPOTHBIN ((pU3NUECKUil) MasITHUK, CEKYHIOMED);
YcranoBka Ne8. [IpoBepka 3akoHa COXpaHEHUsI MOMEHTA UMITYJIbCa
(oGopynoBaHue: crienMagbHas yCTaHOBKA, CEKYHIOMED, JTUHEIKa); YCTaHOBKA
Nel2. U3zyuenue 3aTyxarommx konebanuii (o6opynoBanue: Gpusnyeckuit
MasTHHK, CeKyHA0Mep); YcraHoBka Nel6. OnpeneneHnue OTHOIIICHUS
TEIUIOEMKOCTEH Bo3/1yxa (000pynoBaHMe: YyCTaHOBKA, COCTOAIIAS U3
CTEKJISTHHOTO OaJlloHa, MAaHOMETpa, KOMIIpeccopa; ceKyHaomep); s
OIpeaACICHUA MAaCChl OTACJIbHBIX 3JICMCHTOB HaGOpaTOPHBIX YCTaHOBOK B
mabopaTtopuu UMeeTcs JIBe mapbl JIEKTPOHHBIX BecoB. [lepBas mapa Becos
HCIIOJIB3YCTCA IJId USMEPCHUA I'PY30B maccoi nopsiKka HECKOJIbKUX
KWUJIOTPAMMOB C TOYHOCTBIO OJIMH TpaMM, BTopas - ij1s rpy30B 10 400 rpamMm ¢
TouHOCTBIO (.1 rpamma.

IIpakTnueckue
3aHATHUS U
CEMMHAPBI

354
€)

Jlocka, men




