denepalibHOE TOCYAApCTBEHHOE OI0/PKETHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO

o0pa3oBaHUs

«AnTaiickuil rocyapcTBEHHbIN TexHuueckuil yausepcuret uM. V.M. TlonzyHoBay

COI'ZTIACOBAHO

H.o. nexkana OCT C.JL

Kycros

Pa0ouasi nporpaMmmMa TUCHHUILIAHBI

Kox n vanmenosanue qucuuiuingbsl: 51.0.14 «Puzuka»

Ko 1 HauMeHoBaHUE HaMpaBjieHUs MOATOTOBKH (cnenuanbHocth): 19.03.02

HpOIlyKTI)I NMUTAHUA U3 PACTUTCIILHOIO ChIPbA

Hanpasnennocts (mpoduib, cnenuanuzanus): Opranu3anus, BeJleHue U

NMPOCKTHPOBAHUE TEXHOJIOT UM IPOAYKTOB U3 PACTHTC/ILHOI'O CHIPbSA

CraTyc AUCUMIUIMHBL: 00s13aTeJIbHAS YaCTh

dopma oOydeHus: 3a09HAs

Craryc JoKHOCTB N.0. Pamuaus
Paszpaboran JIOIIEHT M.A. I'ymupoB
3aB. kadenpoit «Dy» C.JI. KycTtoB
Cornacosan PYKOBOAMTEIb HAIIPABIEHHOCTH E.1O. Eroposa
(mpoduist) nporpaMmsl

r. bapnayn



1. IlepeyeHb T1UIAHMPYEeMBIX pe3yJbTATOB O0y4YeHHMsl 1O [AUCHHUILUINHE,
COOTHECEHHBIX ¢ HHANKATOPAMH JOCTUKEHHUS KOMIIeTeHIUil

Komnerenuus Coaep:kanue KOMIeTeHIHH HNuagukatop Coaep:kanue MHAUKATOpPA
OITK2.1 Hcnonp3yeT ecTeCTBEHHOHAYYHBIC 3aKOHBI
CriocobeH TpPUMEHSTH OCHOBHEIE TIPH PEUICHAH 33124
3aKOHBI M METOIbl HCCIIEIOBAHUM Hcnonp3yer ¢GyHIaMEHTATBHBIC pa3IeIlbl
OIIK-2 ©CTECTBEHHBIX HAyK U peIICHUI €CTeCTBEHHBIX  HayK U1  aHaln3a
3ama4 npodeccrnonanpHon | OIMK-2.2 TIPOIIECCOB, MPOUCXOIAIINX IpH
JIeSITeIbBHOCTH nepepaboTKe MUIIEBOTO CHIPhS M XPaHCHUH
MIPOJYKTOB NMUTAHUS

2. MecTO IMCHMILIUHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JMCIUIIIUHEI (npakTukn), | Maremaruka, I[IpukianHas MmexaHuka
NpeACCTBYOIHUE HN3Y4YCHUIO

JUCHUIIIINHBI, PE3YJIbTAThI

OCBOCHHs KOTOPBIX HCO6XOI[I/IMBI

TSt OCBOCHHUS JTaHHOU

JTACIUILIAHEL.

JIMCIUTIIAHBI (HpaKTHKI/I), Uit | Beimycknas  kBanudukanuonnas pabora, Temmo- u
KOTOPBIX ~PEe3yJbTaThl OCBOCHHs | X1ANOTEXHHK, ®Ou3nyeckas W KOJJIOWAHAS XHMHMS,

9 JICKTPOTCXHUKA U DJICKTPOHHUKA
JTAaHHOU JTUCHUTUINHBI OoyyT JneKTpoTe HIEKTPO

HCO6XOI[I/IMBI, KakK BXOAHBIC
3HAHHA, YMCHUA W BJIAJICHUA JI
X N3YYCHMH.

3. O0beM IUCHMIUIMHBI B 32a4YeTHBIX €IMHHUIIAX C YKa3aHHEM KOJHYeCTBa
aKaJeMHYeCKNX YaCOB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aromerocs ¢
npenojaaBarejemM (Mo BUAaM Y4eOHBIX 3aHATHI) M1 HA CAMOCTOATEIbHYI0 padoTy
o0y4aroierocst

OOwuit 00bEM IUCIUILUIAHGBL B 3.€. /4ac: 9 / 324

Buabl 3aHsiTHIi, MX TPY10€eMKOCTB (Yac.) O0beM KOHTAKTHOI
a00ThI
®opma P
JlabopaTopusbie | IIpakTuyeckue CamocrosiTe/bHAS o0y4aromerocs ¢
oﬁy'{em/m Jlexkuuu
paboTeI 3aHATHS pabora npenoaaBare/iemM
(uac)
3a0uHas 16 16 8 284 51

4. Copep:kaHue JUCHMUILUIMHBI, CTPYKTYPHMPOBAaHHOe MO TeMam (pas3gejiam) C
yYKa3aHHeM OTBEJAEHHOr0 HA HMX KOJHYECTBA aKaJeMH4YeCKHX 4acOB M BHI0B
Y4eOHBIX 3aHATHI

dopma obyueHus: 3ao0uHan
Cemecmp: 3
O0BbeM JUCHUIUIUHBI B ceMecTpe 3.€. /uac: 4 / 144




dopma NpOMEKYTOUHOM aTTeCTalMU: 3a4eT

Buael 3ansaTHI, NX TPYA0EMKOCTB (4ac.) O0BbeM KOHTAKTHOM padoThI
Jlexun JlaGopatopHubie | IIpakTHueckue CamocrosiTe1bHast 00y4aIoIIerocs ¢ MpenoaBaTeieM
paGoThI 3aHsATHS padora (4ac)
8 8 4 124 25

JlekunoHnHble 3aHATUA (84.)

1. Pa3BuTHE CIOCOOHOCTH MPUMEHATH OCHOBHbIE 3AKOHbI M1 METOIbI UCCJICIOBAHU I
eCTeCTBEHHbIX HayK B (¢u3sunueckoil mexanuke. I['gaBa 1. Kunemaruka
NOCTYNATEJIBHOT0 ¥  BpalIaTeabHOro aBW:keHusa. [umaBa 2. JluHammuka
NMOCTYNATEJIBLHOT0 W BpaliaTeJbHOro JABM:KeHUid.(24.)[1,7,10,11,16,17,18] OOmas
CTPYKTypa ¥ 3amaud JuciMIuinHbl  «®Dusuka». OCHOBHBIE KHUHEMATHYECKHE
XapaKTEPUCTUKUA IPSMOJIMHEMHOTO W KPHUBOJIMHEWHOIO JBUKEHUSA: CKOPOCTb W
yckopenue. KuHemMaTtuka BpamiaTeIbHOrO JBMIKEHMS: YTIIJIOBas CKOPOCTb U YTIIOBOE
YCKOPEHHUE, UX CBS3b C JIMHEHHON CKOPOCTHIO U YCKOpeHHeM. 3akoHbl HproToHa. Cuiibl
B MEXaHHKe. MOMEHT cuibl. MOMEHT MMITyJibCa MAaTEPUAIBHON TOYKH U MEXAHUYECKOU
cucreMbl. Moment wuHepuun. Teopema Illtelinepa. Kunernueckas 3Heprus
BpAILIAIOIIETOCS TBEPIOTO TeNA.
2. PazButHe Cl1OCOOHOCTH MPUMEHSATH OCHOBHBIE 3AKOHBI U METO/IbI HCCJIEeI0BAHUM
eCTeCTBEHHbIX HayK B ¢usuueckod mexanuke. I'maa 3. PabGora u sHeprus.
3aKoHBI COXpaHeHHUs B MeXaHHMKe. {JIEKIHMsA ¢ Pa300poM KOHKPETHbIX CHUTYyaLWii}
(2u.)[1,7,10,11,16,17,18] PaGorta cmupl. PabGoTa, kuHeTHWYecKas M IIOTCHI[MAJIbHAsS
SHEprusl. 3aKOH COXPAHEHUS MOJIHOW MEXaHW4YeCKOW sHepruu. CBs3b MEXIY CHIION H
NOTEHUUAbHOW »Heprueil. CTOJIKHOBEHMS Tell. 3aKOH COXPaHEHUs HMITYJIbCA.
Heynpyroe u a0comoTHO ympyroe CTOJKHOBEHHE. 3aKOH COXPaHEHHUS MOMEHTa
UMITYJIbCA.
3. PazBuTHe ClIOCOOHOCTH MPUMEHSATH OCHOBHbIE 3AKOHbI 1 METOAbI HCCJIEIOBAHNH
€CTECTBEHHBIX HAyK B MoOJIeKyJsipHoil ¢usuke. T'n1aBa 4. MoJiekyasipHo-
KHHeTHYeCKasi Teopusi HAeaJbHbIX ra3oB. I'gaBa 5. Tepmoamnammka. {c
3JIEeMEHTAMM JJIEKTPOHHOr0 OO0y4YeHHs] W JMCTAHHUOHHBLIX 00pPa30BaTEIbLHBIX
TexHojorui} (24.)[1,7,10,11,16,17,18] CraTtuctuueckuii M TEPMOJUHAMUYECCKUN
noaxoasl. OCHOBHOE YpPaBHEHHE MOJIEKYJIIPHO-KMHETUYECKON TEOPUU HICATBHOTO
raza. YpaBHEHHE COCTOSIHHMS HWJCAIbHOTO rasza. llepBoe Haudamo TEepMOIMHAMHKH.
Tennoemkocts. YpaBHeHue Maiiepa. CBA3b TEINIOEMKOCTH MAECAIBHOIO Ta3a ¢ YUCIOM
CTETeHEeN CBOOOIbI MOJICKYI.
4. PazButHe ClIOCOOHOCTH MPUMEHSATH OCHOBHBIE 3AKOHBI U METO/IbI HCCJIEeI0BAHUM
€CTeCTBEHHBIX HAYK B JJieKTpoauHamuke. I's1aBa 6. Jduekrpocraruka. I'masa 7.
JAM3JIeKTPUKM M NPOBOJAHMKH B JeKTpuueckoMm moJie. I'maBa 8. IlocTrosiHHBIM
JJIeKTpU4ecKuii Tok.(24.)[2,8,10,12,16,17,18] DnexkTpuyeckuid 3apsi U €ro CBOMCTBA.
3akoHn Kynona. HanpsskeHHOCTh M MOTEHIMA 3JIEKTPOCTATHYECKOro 1mojs. CuiioBbie
JIMHUW. DKBUNOTEHIIMAJIbHBIE TOBEPXHOCTU. EMKOCTh MPOBOJHUKOB M KOHJEHCATOPOB.
DHeprust  3apsHKEHHOTO  KoHAeHcaTtopa.  OObeMHas  IUIOTHOCTh — DHEPTUU
AJIeKTpOCTaTU4YecKOoro nojs. Cuiia v IIOTHOCTh TOKA. Y PaBHEHUE HEMPEPHIBHOCTHU IS
IUIOTHOCTH TOKa. 3akoH OMa B paznuyHbix hopmax. 3axoH J[xoymns-JleHma.
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3J’IGKTpOI[BI/DKy1Ha$I CHJIa HCTOYHHMKA TOKaA.

IIpakTuyeckue 3ausaTus (44.)

1. Ucnonb3oBaHue QyHIAMEHTAJBHBIX Pa3/1e/ioB (PU3UKH /I AHAJIU3A NPOLECCOB
nepepadoTKU NMHUIIEBOr0 CHIPbS NMPH pellleHUuM 3aaa4 mo remam: "Kunemaruka',
"Ilunamuka', '"3akonnl coxpanenms'.(24.)[7,10,11,14,15,16,17,18] Kunemaruka
MOCTYNaTEIbHOTO M BpallaTeIbHOIO JBWXKEHUW. J(MHaMuKa NOCTYyNaTeIbHOTO H
BpallaTEeIbLHOIO JIBM)KEHUN. 3aKOHBI COXPAHEHUS MEXaHUUYECKOW >HEpPruu, UMIyJibca,
MOMEHTA UMITYJIbCA.

2. Ucnoab3oBanue pyHIaMEHTATBHBIX Pa3ie0oB (PM3UKHU IJIs1 AaHAJIN3A NMPOLECCOB
nepepadoOTKU MUIEBOr0 CHIPbS MPH pelleHuH 3a1a4 1m0 TeMam: ''MoviekyJasipHast
¢puszuka', "Tepmoaunamuka'', "JaekTpocraTuka', "IloCTOSIHHBIH
jiekTpudeckuii Tok'".(24.)[14,15,16,17,18] OcHoBet MKT. VYpaBHeHHE COCTOSHUS
uaeanbHoOro raza. TepMmoamHamuka. DJEKTpocTaTvka. JIMHEHas, MOBEPXHOCTHAs H
o0beMHas IUIOTHOCTh AJIEKTPUYECKUX 3apsaoB. 3akoHbl Oma. Pacder snekTpudeckux
L[ETIEN TTOCTOSHHOTO TOKA.

JlabopaTopHbie padoTsI (84.)
1. JlaGopaTopHas padora Nel. IIpoBeaeHue 3KCEePMMEHTAJIbHBIX HCCJIET0BAHMM
no 3aJaHHoil Meroauke {pabdora B Mauabix rpymnnax} (44.)[3,7,10,11] Wzyuenue
3aKOHOB TMOCTYNATEIbHOIO JIBUKEHUS TeJl ¢ TOMONIbI0 MalluHbl  ATByja.
(dponTansHas padoTa)
2. JlabopaTtopuasi padora Ne2. IIpoBeaeHue 3KCIEPUMEHTAIBHBIX HCCACI0BAHUM
10 3aJaHHON MeToAuKe {padora B MajabIX rpynnax} (24.)[3,7,10,11] Onpenenenue
OTHOIIICHUS TEIJIOEMKOCTEH BO3TyXa MpH
MOCTOSTHHOM JiaBJIieHUH 1 o0beMe MeToioM Kinemana u Jlezopma
3. Jlaboparopuas paGora Ne3. IIpoBegeHue IKCNEPUMEHTAJbHBIX HCCIEI0BAHUM
Mo 3aJaHHONl MeToaMkKe {padora B MajbIx rpymmax} (24.)[4,8,10,12] MN3yuenue
3akoHa Owma. OrmpejeneHue yAelbHOTO0 CONMPOTUBIIEHUS MpOBOJHUKA. (DpoHTaIbHAS
paborta).

CamocrosiTesibHast padora (1244.)

1. U3y4yeHue TeOpeTHYECKHX OCHOB MEXAaHHUKH. {C 3IJIEMEHTAMH 3JIEKTPOHHOIO
o0yuyeHHs M JUCTAHIMOHHBIX 00pa3oBaTeJbHbIX TexHoJsoruii} (164.)[1,7,10,17,18]
N3yueHne XapakTE€pUCTUK MPSIMOJIMHEMHOTO M  KPUBOJWMHEMHOIO  JBHIKCHUA.
Kunemarnka BpamarenbHOro JBUKEHMS: YIJIOBAsl CKOPOCTh U YIVIOBOE YCKOPEHHE, UX
CBSI3b C JINHEMHOW CKOPOCTBIO M yCKOpeHueM. 3akoHbl HproToHa. Cuiibl B MEXaHUKE.
MowmeHT cuiibl. MOMEHT UMITyJIbCa MAaT€pUAIBHOW TOYKH U MEXAHUYECKOU CUCTEMBI.
Mowment wunepuuu. Teopema IllrteliHepa. KuHernueckas 3HEPIHs BpallarOIIErocs
TBEPJIOTO TENA.

2. U3y4yeHune TeOpeTHYECKOro MaTepuaJia o pasaejy IMHAMHUKA. {C dJIeMeHTaMH



JJIEKTPOHHOI0 OOy4YeHHUSI W JAUCTAHIMOHHBIX 00pPa30BATEJbHBIX TEXHOJIOTHUIl}
(164.)[1,2,7,8,10,11,12,17,18] 3akonsl Hprorona. Cuibsl B MexaHuKe. MOMEHT CHIJIBL.
MoOMEHT wuMIlyJibca MaTEpUAIBHOM TOYKM UM MEXAHWYECKOM CUCTEMBbl. MOMEHT
nnepuuu. Teopema lllreitnepa. Kunetnueckas sHEprus Bpallaromerocst TBEpAOro Tena.
3. U3y4yeHne TeopeTHYECKOr0 MaTepuaja MmO pa3jiey 3aKOHbI COXPAaHEHHUA. {C
3JIEeMEHTAMM JJIEKTPOHHOr0 OO0y4YeHHs] W JMCTAHIUOHHBLIX 00pPa30BaTEIbLHBIX
TexHosorui} (164.)[1,7,10] PaGora cunbl. PaboTa, KMHETHYECKass W MOTEHIIUAIbHAS
JHEPrus. 3aKOH COXPAHEHUS MOJHOW MEXaHW4YeCKOW sHepruu. CBs3b MEXIy CHIION H
MOTEHIMANbHOW dHeprueil. CTONKHOBEHUS TeNl. 3aKOH COXPAaHEHUS HWMITYJIbCa.
Heymnpyroe u a0CoMOTHO yIPyroe CTOJKHOBEHHE. 3aKOH COXpaHEHUsS MOMEHTa
UMITYJIbCA.

4. IToaroroBka K NMPAKTHYECKUM 3aHATHAM " JIa00paTOPHBIM
padoram(164.)[3,7,8,10,11,12,14,15,16,17,18] PabGota ¢ KOHCIEKTOM JCKIIHH,
y4eOHBIMU TIOCOOUSIMU M0 pelieHuto 3aaad. [loAroToBka OT4ETOB MO J1AOOPATOPHBIM
paboram

5. MH3ydeHme TeopeTHYECKOr0 MaTepuaja MO0 pa3leay MOJIEKYJISAPHO-
KHHETHYEeCKAsl TEOPUsl UI€ATbHOI0 ra3a. {¢ 3J1eMeHTAMH JJIEKTPOHHOI0 00y4YeHusl
U JUCTAHIMOHHBIX 00pa3oBaTeJbHbIX TexHoJorui} (164.)[1,7,10] Cratuctudeckuii
U TEPMOJIMHAMUYECKUMN MOaX0/ibl. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOU
TEOPUH UACATBHOIO T'a3a. Y paBHEHUE COCTOSAHUS UICAIBHOIO rasa.

6. HN3yueHue TeOpeTHYECKOr0 MAaTepHasja IO pas3je]y TepMOAMHAMHKA. {C
3JIeMEHTAMH JJIEKTPOHHOr0 OO0y4YeHHsl W JIMCTAHHMOHHBLIX 00pPa30BaATEIbLHBIX
Texnosorui} (164.)[1,7,10,17,18] IlepBoe Hayano TepMOAMHAMUKHU. TEIIOEMKOCTb.
VYpaBuenne Maiiepa. CBs3b TEIJIOEMKOCTH HUICATBHOTO Tra3a C YHCIOM CTENeHEu
CBOOOIbI MOJIEKYI.

7. M3yuyeHHe TeOPEeTHYECKOIr0 MAaTepHasja M0 pa3gejaM 3JIeKTPOCTATHKA U
MOCTOSIHHBIH 3JIeKTpU4Yeckuii Tok.(94.)[2,8,10] 3akon Kynona. HampsixkeHHOCTh U
NOTEHIUANl AJIEKTPOCTaTUYECKOro mnojid. CuioBble JUHHH. EMKOCTH MPOBOAHUKOB H
KOHJICHCATOPOB. DHEPTHUS 3apsKEHHOTr0 KoHaeHcaTtopa. Cuila M TNIOTHOCTh TOKA. 3aKOH
Oma B pazmuunbix ¢opmax. 3akoH Jlxoyns-Jlenna. DnekTpoaBWXKyIas cuia
HMCTOYHUKA TOKA.

8. BbinojHeHne KOHTPOJbHOH padoTni(124.)[6,7,8,11,12,14,15,16] PabGota c
KOHCIIEKTOM JICKI[UH, YYEOHBIMU MOCOOMSIMU MO pelieHuto 3aaad. [loarotoBka oruera
110 KOHTPOJIbHOU padboTe

9. IloaroroBka Kk 3a4ery {C J3JeMEHTAMH JJCKTPOHHOr0 OOy4YeHHS H
AMCTAHIUOHHBIX 00pa3oBaTeJIbHBIX TeXHOJIOTHA}
(44.)[1,2,7,8,10,11,12,14,15,16,17,18] PaGoTta ¢ KOHCIEKTOM JEKIHH, yYeOHUKaMHU U
y4eOHBIMHU TTOCOOUSIMU

10. 3amura KOHTpOJIbHOI padoTbi(34.)[6,7,8,11,12,14,15,16]

Cemecmp: 4
OO0beM IUCHUIUTMHBI B ceMecTpe 3.€. /4ac: 5/ 180
dopma MPOMEKYTOUHOU aTTECTAIMU: JK3aMEH



Buabl 3ansiTHi, NX TPY10EMKOCTB (4ac.) O0BbeM KOHTAKTHOM padoThI
Jlexun Jladopartopubie | IlpakTuuyeckue CamocTosiTeTbHAS 00y4arouierocs ¢ npenojasarejem
padoThI 3aHsATHS padora (4ac)
8 8 4 160 26

JlekunoHnHble 3aHATHA (84.)
1. H3ydyeHHe eCTECTBEHHOHAYYHBIX OCHOB, METOJA0B TEOPETHYECKOI0 H
IKCINEPUMEHTAJIBHOI0 UCCIACA0BAHUA B JdJieKTpoauHamuke. ['taa 9. MaraurHoe
nojie B  Bakyyme {Jlekuus ¢ Ppa300poM  KOHKPETHBIX CHUTyaluii}
(24.)[2,8,10,12,17,18] MaruuTtHoe B3aMMOJCUCTBUE MOCTOSTHHBIX TOKOB. BekTop
MarHUTHOW MHAYKUUU U HANPSHKEHHOCTH MArHUTHOrO mous. [IpuHuun cynepno3uuuu
MarHuTHbIX Tosied. 3akoH buo-CaBapa-Jlamaca. Cuna JlopeHua u cunma Ammepa.
Teopema ['aycca miist MarHuTHOTO 1ojsl B Bakyyme. L{Mpkymnsiuus BEeKTOpa MarHUTHOM
UHIYKIHY. J[BUKEHUE 3apsiKEHHBIX YaCTHI] B AJIEKTPUUYECKUX U MArHUTHBIX MOJISX.
2. MHM3yyeHHe eCTeCTBEHHOHAYYHBIX OCHOB, METOH0B TEOPETHYECKOI0 U
IKCIMEPUMEHTAJIBHOI0  HMCCJIEA0OBAHUA B JJjexkrpoauHamuke. [masa  10.
JJleKTPOMATrHUTHAsAT HUHAYKNUA(24.)[2,8,10,12,17] SBienne 3IEKTPOMArHUTHOU
uHayKunu. 3akoH @Papanes. lIpasuno Jlenna. Bpaimenne paMky B MarHUTHOM IIOJIE.
CamouHayKuus. OHEprus W IUIOTHOCTh SHEPrUM MAarHuTHOroO mnoiis. B3auMuas
unaykuus. Tpanchopmartop.
4. MH3yuyeHHe eCTeCTBEHHOHAYYHbLIX OCHOB, METOJA0B TEOPETHYECKOIr0 U
IKCIMEPUMEHTAJIBHOr0 mucciaenoBanusa B ontuke. ['maa 11. I'eomerpuyeckast
ontuka. I'maBa 12. HWurepdepenuus cBera(24.)[8,9,10,13,16,17,18] Ilpunmun
®epma. 3aKOHBI TEOMETPUUECKON ONTUKU. lloiHOE OTpa)xeHne W ero NMpUMEHEHHUE B
TexXHUKe. JINH3bI U 3epKaia.
Nurtepdepennus MOHOXPOMAaTUYECKUX BOJIH. KorepenTHOCTS. YcnoBus
UHTEPPEPEHIIMOHHBIX ~ MAaKCUMyMOB U MHUHHMYMOB. MeToasl  HaOMIOACHUS
untepdepennnn. Marepdepeninsa B Tonkux mieHkax. Komnpia HeroToHa.
5. MH3yyeHHe eCTECTBEHHOHAYYHbIX OCHOB, METOJ0B TEOPETHYECKOr0 U
IKCINEPUMEHTAJIbHOI0 UCCJIe0BaHUsA B BOJIHOBOI ontuke. ['ytaBa 13. {udpakuus
cBera {JeKuusi ¢ Ppa300poM KOHKpPeTHbIX curyanumii} (24.)[9,10,13,16,17,18]
[Mpunuun Irolirenca-®Openens. Metoax 3o Dpenens. dudpaxuuss Dpenens wu
®paynrogdepa Ha npocrelux nperpaaax. JAundpakironnas pemerka.

IIpakTuyeckue 3ausaTus (44.)

1. Ucnosib30BaHMe €CTECTBEHHOHAYYHBIX 3aKOHOB (PU3MKU NPHU PelIeHUN 3214 10
Teme «MarHuTtHoe moJe».(24.)[2,6,8,12,17,18] MarauTtHoe B3aUMOJICHCTBHUE
MOCTOSAHHBIX TOKOB. BEKTOp MAarHMTHOW WHIYKIIMA W HANpPSHKEHHOCTH MAarHUTHOTO
nonsi. Ilpumenenne 3akoHa buo-CaBapa-Jlannmaca M THpUHIUIIA CYNEPHO3ULIMU K
pacueTy MarHUTHBIX oy B Bakyyme. 3akoH ®apanes. [IpaBuno Jlenuma. Bpamienue
pPaMKH B MArHUTHOM IIOJIE.

2. Ucnosib30BaHuEe €CTECTBEHHOHAYYHBIX 3aKOHOB (DM3UKM NPH pellieHrH 3a1a4 10
TemaM: ''I'eomeTpuyeckasi ontuka', '""BoanoBas ontuka'.(24.)[14,15,16,17,18]




['eomeTprueckas onThKa. 3aKOHBI OTpakKeHUs, MpejiomieHus cBera. HTEpdepeHus
ceera. Judpakums ceera. [lonspusamus cera.

JlabopaTopHblie padoTsbl (84.)
1. JIabopaTtopubie padora Nel. IIpoBeneHue 3KCIEPUMEHTAJIBLHBLIX HCCJIET0BAHMM
1o 3aJaHHOM MeToauke {padora B Majbix rpynnax} (34.)[4,8,10,12] JlaGopatopHas
paboTa BBITOIHSIIOTCSA 3BEHbSIMH (10 2-3 CTyJeHTa) N0 pa3pabOoTaHHBIM MapLIPyTHBIM
kaptaMm. Ne26. Onpenenenne HHAYKIMM MATHATHOTO IOJISI HA OCH KPYroBOTO TOKa. Ne
27.0npeneneHue TOPU30HTAIIBHON COCTABJISIIONIEH MAarHUTHOTO MOJA 3€MJIM TaHTEHC-
rajbBaHOMETPOM.
3. JlaboparopHas paGora Ne3. IIpoBegeHue IKCNEPUMEHTAJbHBIX UCCAEI0BAHUM
1o 3aJaHHON MeToauKke {padoTa B MajbIx rpynnax} (34.)[4,8,10,12] JlaGoparopHas
paboTa BBINOIHSIOTCA 3BEHbsIMU (TI0 2-3 CTyJeHTa) 1o pa3pabOoTaHHBIM MapIIPyTHHIM
kaptaM. Ne38. MccienoBaHue MarHuTHOTO 1oJig Ha ocu cosieHouaa. Ne39.0Onpenenenue
KpUBOM HAMarHU4EHUs KeJe3a.
5. JIabopaTopHasi padora Ne6. IlpoBenenne 3KCIepUMEHTAJIBLHBIX MCCIAEI0BAHUI
no 3aJaHHOM MeToaMKe {padora B MaJablx rpymnnax} (24.)[5,8,9,10,13]
JlabopaTtopHasi paboTa BBIMOJTHSIOTCS 3BEHbSIMH (110 2-3 CTyACHTA) M0 pa3padOTaHHBIM
MapmipyTHeIM Kaptam. Nel2. M3yuenue mnossgpusanuu cBeta. lIpoBepka 3akoHa
Mamtoca. Nel3.Ilonsipu3zanus cBeTa Ipu OTPaXKEHUU OT JUAJIeKTpuKa. M3ydueHne 3akoHa
bproctepa. Nel6 M3yuenune qucnepcuu cBerta.

CamocrosiTesibHas padora (1604.)
1. A3y4yeHue TeOpeTHYECKOIr0 MaTepuasa mo pasjejy MArHUTHOE 10Jie B BaKyyMe.
{¢ ’jeMeHTaMM JJIEKTPOHHOI0 00y4YeHHMs] M JAUCTAHIIMOHHBIX 00pPa30BaTeJbHBIX
TexHoJiorui} (204.)[2,8,9,10,12,13,17,18] MaruuTtHoe B3anMOJICCTBUE IOCTOSHHBIX
TOKOB. BEKTOp MarHMTHOM MHAYKUIHUHU U HANPSKEHHOCTH MAarHUTHOrO moujs. [IpuHuun
CyHepHo3ULIMM MarHuTHbIX nosiei. 3akoH buo-Casapa-Jlamnaca. Cuna JlopeHua u cuia
Awmrepa.
2. M3y4eHne TeOpeTHYECKOr0 MaTepuajia mo pas3jiejly MArTHUTHOE 10JIe B BAKyyMe.
{¢ 3JeMeHTaMH 3JIEKTPOHHOr0 O0y4YeHHMS] M JAUCTAHIMOHHBIX 00pPa30BaTeJbHBIX
TexHosorui} (204.)[2,6,8,9,10,12,15] Teopema I'aycca s MarHuTHOTO TMOJISI B
Bakyyme. [lupkymnsiuusi BEKTOpa MAarHUTHOW MHAYKIUU. [[BH>KeHUE 3apsKeHHBIX YaCTHUII
B DJICKTPUYECKUX U MATHUTHBIX MOJISX.
3. MH3ydyeHHe TeOopeTHYECKOr0 MAaTepuajia Mo pa3ieay 3JIeKTPOMATHUTHAA
UHAYKONUA.(204.)[2,8,10] AABnenue snexkrpomMarHuTHOW HHAYKIWU. 3akoH Dapanes.
IIpaBuno Jlenua. BpamieHue paMKy B MAarHUTHOM I10JI€.
4. U3yuyeHHe TeOpeTHMYECKOr0 MaTepHaja IO pas3ieay 3NIeKTPOMarHeTusM. {c
3JIeMEHTAMH JJIEKTPOHHOI0 OO0y4YeHHsi W JMCTAHUMOHHBLIX O00pPa30BaATEJIbLHBIX
Texnosorui} (204.)[2,8,10] CamouHaykiug. OHEpPrusi M IUIOTHOCTh JSHEPTUH
MarHuTHoro noJjsi. Bzaumuas unaykuus. Tpancdopmarop.
5. U3y4eHne TeOpeTHYECKOr0 MaTepuaJia 1mo pasjaejaM reoMeTpudeckas u



BOJIHOBasi onTuka.(204.)[9,10,16,17,18] 3akonsl reomerpuueckoi ontuku. IlomHoe
OTpaXE€HHWE W €ro NpuMEeHeHHe B TexHuke. JIMH3bl W 3epkana. WuTepdepeHims
MOHOXPOMATHYECKHX BOJH. KOrepeHTHOCTh.  YcioBUS — HMHTEPHEPEHIIMOHHBIX
MaKCHMYMOB ¥ MHHUMYMOB. MeTojbl HaOmoaeHuss narephepeniuu. Matepdeperms
B TOHKMX MieHKax. Konbsia HeroToHa.

6. N3yuyeHue TepeTHHECKOr0 MaTepuaja MO pa3jely BOJHOBasi oONTHKA. {C
3JIeMEHTAMH JJIEKTPOHHOT0 OO0y4YeHHs] W JIUCTAHUMOHHBLIX 00pPa30BaTEIbLHBIX
TexHosorui} (204.)[9,10,16,17,18] Ilpunuun [rolirenca-Openenda. Meron 30H
Openens. dudpaxuus Openens u DPpayHropepa Ha MNPOCTEHUIIMX Mperpaaax.
JudpakunoHHas pemierka.

7. IHoaroroska K NMPAKTHYECKUM 3aHATUAM U JIa00paTOPHBIM
padoram(164.)[4,5,8,9,10,12,13,14,15,16,17,18] PaGora ¢ KOHCIIEKTOM JICKIIHH,
y4eOHBIMU TIOCOOUSIMU M0 pelieHuto 3aaad. [loaroToBka oT4eTOB MO J1AOOPATOPHBIM
paboram.

8. Pemenune koHTpOABLHOI padoThI(124.)[6,8,9,12,13,14,15,16,17] PaGora ¢
KOHCIIEKTaMH, Y4eOHUKAaMU U y4eOHBIMH MOCOOUSIMHU.

9. IMoaroroBka K 23K3aMeHY {C JJeMEHTAMH JJIeKTPOHHOI0 OOy4YeHHS U
AUCTAHIMOHHBIX 00pa30BaTebHBIX TexHojorumii} (94.)[2,8,9,10,12,13,14,15,16,17]
PaboTa ¢ KOHCTIEKTOM JIeKITH, Y4eOHNKAMU U yIeOHBIMHU TTOCOOUSIMU

10. 3amura KOHTpPOJIBLHOM padoTbI(34.)[6,8,9,12,13,14,15,16,17]

5. IlepeyeHb Y4eOHO-METOAUYECKOTO OOeCIeYeHUS CAMOCTOSITEJIbHON PadoThI
00y4aoImuXxcs Mo TUCUUIIJIMHE

Jlnst kaxxaoro oOydaromierocsi 00ecTedeH WHAMBUAYaJIbHBIM HEOTrpaHUYCHHBIN
JOCTYIl K  DJIGKTPOHHO-OMONMMOTEUHBIM  cucTteMaM: JlaHb, YHHBEpPCHUTETCKas
OubnuoTexka OH-JaH, dSIEKTPOHHOM Oubmuoreke AnTITY u K 3IEKTPOHHOU
MH()OpPMAIIMOHHO-00pa30BaTEILHOM Cpelie:

1. KycroB C.JI. Jlekuuun no ¢usuke. Mexanuka. MosnekynspHas ¢u3nka u
TepMOJMHAMUKA. Y4eOHOe mocoOue Mo Kypcy (PU3MKUA Il CTYJACHTOB WHXKEHEPHO-
TEXHUYECKUX CIEIUATIbHOCTEeH OYHON M OYHO - 3a04uHOM (popMbl 00yueHus.- bapHayn:
W3/1-BO Antl'TY, 2010. -130 c.,Ilpamas CCBhLIKA!
http://elib.altstu.ru/eum/download/of/Kustov lec 1.pdf

2. Kyctop C.JI. Jleknuu mo ¢usuke. DISKTPUISCTBO M MarHeTU3M. YueOHOoe
nocobue 1o Kypcy (U3MKM A CTYJEHTOB OYHOW M 3a04HOM (OpMBI OOyUEHHS.-
bapnayn: U31-BO AnTl'TY, 2013. -124 c., [Ipsmas CCBhUIKA:
http://elib.altstu.ru/eum/download/of/Kustov. EM.pdf

3. JlaGopatopusie pabotel mo ¢uszuke. Yacte [. Mexanuka. MonexkynsipHas
buznka U TepMOAMHAMHUKA. YdUeOHOe TMocoOMe ¥ METOJUYECKHE YKa3aHWs II0
BBIMIOJTHEHHUIO JIa0OpaTOPHBIX pPabOT [UIsl CTYACHTOB O4YHON ¢GopMbl OO0yueHHs. /
Pazpaboranu u
coctaBunu: Anapyxosa O.B., I'yposa H.M., Kykosckas T.M., Kupcra 10.b., Kyctos
C.JI1., Hayman JI.B., ITauesa IO.B., Pomanenko B.B., CtapoctenkoBa H.A., UepHbix



E.B. — bapuayn: U3a-Bo Antl'TY. —2019. —46 c.
[Ipsmas CCBLIIKA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPtl ump.pdf

4. JlaboparopHbie paboThl mo ¢u3uke. Yacts II. DIekTprdecTBO M MarHETH3M.
Y4eOHoe mocobre M METOIUYECKHE yKa3aHUs MO BBIIOJHEHUIO JIaOOpaTOPHBIX paboT
JUIsL CTyIEHTOB Bcex (opm oOyuenud. / Pazpaboranu m cocraBwiu: ['ypoBa H. M.,
Kycros C. JI., IlaueBa 1O. B., Pomanenko B. B., Uepnsix E. B. — bapuayn: U3n-Bo
Antl'TY. - 2019. — 84 C. [Ipsmas CCBhLIKA!
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt2 ump.pdf

5. Jlaboparopubie pabotsl 1o ¢usuke. Yacte III. Konebanus u Bosubl. OnTuka,
aToMHass W sfepHas ¢u3uka. Y4yeOHoe MmocoOue M METOJIUYECKHUE YKa3aHUs 110
BBITIOJTHEHUIO J1a0OpaTOPHBIX pabOT Il CTYJAEHTOB O4YHOH (opMbl 0oO0ydeHHs. /
Pa3zpabortanu u cocraBunu: JI.H. AreiikoBa, A.B. Bekman, H.M. I'ypoa, C.JI. Kycrtos,
B.B. Pomanenko, E.B. Uepnbix, B.JI. OpnoB, M.A. I'ymupoB — bapnayn: U3g-Bo
AntI'TY. — 2019. — 78 C. [Tpsimas CCBLJIKA:
http://elib.altstu.ru/eum/download/of/Andruhova PhisLabsPt3 ump.pdf

6. Marepuanbsl U KOHTPOJBHBIC 3aJaHusI MO (PU3MUKE NJISI CTYJECHTOB 3a0YHOU H
04YHO-3209HON popm oOyuenus: yueObHoe nocodbue / M. A. I'ymupos, H. M. I'yposa, A.
E. Kammnackui, C. JI. Kycros. — bapnayn: M3n-so Antl'TY, 2020. — 101 c. IIpsamas
ccpuika: http://elib.altstu.ru/eum/download/of/Gumirov_Fizika zaoch.pdf

6. Ilepeyennb y4eOHOM JTUTEPATYPbI
6.1. OcHoBHas nuTEpaTypa

7. CapenweB, N.B. Kypc o6meit ¢usuku (B 3 t11.). Tom 1. MexaHuka.
Monekynsipuas ¢usuka. [dnexkrpoHuslil pecype] — CII6. : Jlanp, 2019. — 436 c. locTyn
u3 OBC «Jlanb».Pexxum nocryna: https://e.lanbook.com/book/113944

8. CagmenneB, U.B. Kypc oOmeit ¢uzuxku. B 3 1. Tom 2. DnekTpu4ecTBo H
MarHetu3M. Bomabl. OnTtuka [DIeKTpoHHBIM pecypce] : ydeOHoe mocobue / H.B.
CaBenbeB. — OnektpoH. gad. — Cankrt-IlerepOypr : Jlanb, 2019. — 500 c. — Pexum
noctyma: https://e.lanbook.com/book/113945.

9. CaenbeB, U.B. Kypc ob6meii ¢uzuku. B 3 1. Tom 3. KBantoBas omrtwmka.
Atomuas ¢usuka. dPusuka TBepAoro Tena. dusnka aTOMHOTO SApa U SJIEMEHTAPHBIX
yacTul] [DNeKTpOoHHBIM pecypc]| : yueOHoe mocobue / U.B. CaBenbeB. — DNEKTPOH.
naH. — Cankr-llerepOypr : Jlawp, 2018. — 320 c. — Pexum pgocryna:
https://e.lanbook.com/book/106893.

10. I'pabosckuit, P.1. Kypc dusuku [DnekTpoHHbIN pecypc] : yueOHoe nmocooue /
P.M. I'paGoBckuii. — DnektpoH. naH. — Cankt-IlerepOypr : Jlanb, 2012. — 608 c. —
Pexxum nocryma: https://e.lanbook.com/book/3178.

6.2. JlononHuTenbHas JIUTEPATypa

11. KysnenoB C.M. Kypc ¢usuku c¢ npumepamu pemienus 3amgad. Yacte I
Mexanuka. MonekymnsipHas ¢usuka. Tepmonunamuka. 2014.- 464 c. Hocryn u3z 3bC
«Jlamby. Pexum nocryna: https://e.lanbook.com/book/42189



12. Kysneno C.M. Kypc ¢usuku ¢ npumepamu pemienusi 3agad. Yactes Il
OnektpudecTBO W MarHetusMm. KoneGanus u Bonmubl. U3n-Bo: «Jlamey», 2014. 416 c.
Hoctyn nu3 OBbC «JIaHbY. Pexxum JIOCTyMa:
http://e.lanbook.com/books/element.php?pll 1d=53682

13. Ky3ueno C.M. Kypc ¢uzuku ¢ npumepamu pemieHus 3anad. Yacts I
OnTuka. OCHOBBI aTOMHOM (DU3UMKHU U KBAHTOBOM MeXaHUKHU. PU3HMKa aTOMHOIO SiApa U
aneMeHTapHbIX yactull. U3a-Bo: «Jlanby», 2014. 336 c. Joctyn n3 ObC «Jlanb». Pexnm
noctymna: http://e.lanbook.com/books/element.php?pll 1d=53685

14. T'nmagkos, JI.JI. ®usuka. [IpakTUKyM MO pEUICHUIO 3a4ad. [DIEKTPOHHBIN
pecypc] / JLJI. I'maakoB, A.O. 3eneBuu, X.II. Jlarytuna, T.B. Mamyranosa. —
OnektpoH. ngaH. — CII6. : Jlans, 2014. — 288 c¢. Hoctyn u3 OBC «Jlanb». Pexum
noctymna: http://e.lanbook.com/books/element.php?pll 1d=41013

15. Kanamnukos, H.II. Obmas ¢uszuka. COOpHUK 3aaHUil U PYKOBOJICTBO K
penieHuto 3aaa4 [IaeKTpoHHbINA pecypc] : yueobnoe nocooue / H.I1. Kamamuukos, C.C.
MypaBbeB-CMupHOB. — DnekTpoH. naH. — Cankr-IletepOypr : Jlans, 2019. — 524 c.
— Pexxum noctyma: https://e.lanbook.com/book/111197.

16. CasenseB M.B. COopHHK BOMpOCOB M 3amad 1mo obmiel (usuke: YdyeOHoe
nocobue. 8-e usm., crep. — CI16.: UsnatensctBo «Jlauby, 2018. — 292 c. Hoctyn u3z 9bC
«Jlaaby. Pexxum moctyma: https://e.lanbook.com/book/103195

7. IlepeyeHb pecypcoB HMH(POPMALUOHHO-TEJEKOMMYHHUKAIIMOHHOM  CeTH
«HTEpHET», HEOOXOAUMBIX IJISl 0CBOEHM S JUCHMILTUHbBI

17. http://en.edu.ru
18. http://elib.altstu.ru/elib/main.htm

8. ®oHA OULEHOYHBIX MAaTEPHAJIOB [UIS IMPOBEICHHUS TEKYyILlero KOHTPOJS
YCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTALMU

CopepkaHue  NMPOMEXKYTOUHOW  aTTECTAllUM  PACKPbIBA€TCA B KOMILJIEKTE
KOHTPOJUPYIOIIUX MaTepuaoB, MpeAHA3HAYEHHBIX Jisi TPOBEPKU COOTBETCTBUS
YpOBHSI TOATOTOBKU M0 muciuiuinHe TpedoanusiMm DI'OC, koTopble XpaHATCA Ha
kadenpe-pazpadorurke PIT/] B meuatHom Buae u B DUOC.

®onx oueHouHbix MatepuanoB (OOM) mno [aucCHMIUIMHE TPEACTaBIEH B
MPUIOKEHUH A.

9. HepequL I/IH(l)OpMaI[I/lOHHbIX TCXHOHOFHﬁ, HUCIIOJIb3YEMBIX IIPH OCYIIECTBJICHUH
06p33OBaTeJIbHOI'O nmpomecca mo AUCIHHUIIJINHE, BRJIIOYasi MnmepeucHb
nporpaMmMHOro o0ecrieueHUs U I/IH(l)OpMal_[I/IOHHI)IX CIIPABOYHBIX CUCTEM

JUis yCHEemHOro OCBOEHMs TUCHMIUIMHBI HUCHOJB3YIOTCA PECYpChl IEKTPOHHON HH(DOPMALMOHHO-
oOpa3oBaTeNbHON cpelbl, 00pa30BaTelIbHbIE WHTEPHET-NOPTAJbl, INI00AJbHAs KOMIBIOTEpPHAs CETh
WHurepuer. B mnponecce M3yuyeHMs AUCLUUIUIMHBI IPOMCXOAMT HHTEPAKTHBHOE B3aMMOJCHCTBHE
00yyJaromerocs ¢ mpernojaBaTesieM uepe3 JUYHbIA KaOUHET CTyIeHTA.
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Nenn Hcnoab3yemoe nporpaMMHoe obecrnieyeHune

1 LibreOffice

2 Windows
3 Antuupyc Kaspersky
Nermn Hcnonb3yemblie npodeccnoHaibHbie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE
CIPABOYHbIE CHCTEMBI
1 becrimatnas snexktpoHHas OmOnmoreka onnaiH "ExawmHOe OKHO K 00pa3oBaTelbHBIM

pecypcam" s CTYIIEHTOB W IperojaBaTeliell; KaTalor CCHUIOK Ha 00pa3oBaTebHBIC
untepHeT-pecypesl (http://Window.edu.ru)

2 Hanmonanenast snektponHas 6ubmuorexka (HOB) — cBoOomHBINM MOCTyn 4HMTaTenei K
dbougam poccuiickux OuOmmoTek. CoAepKUT KOJJIEKIIMH ONU(PPOBAHHBIX JTOKYMEHTOB
(KaK OTKPBITOTO JOCTYyTMa, TaK U OTPAHMYEHHBIX aBTOPCKHM IPABOM), a TaKkKe KaTajior
W3IaHui, Xpansumxcs B oudauorexax Poccun. (http://H36.pd/)

10. Onucanue MaTepUaJIbHO-TeXHUYECKOM 0a3mbl, HeoOXoauMoOH  JJIA
OCyIllleCTBJIEHHsI 00Pa30BaTEeJIbLHOI0 MpoIecca Mo AMCIUIIHHE

HanMeHoBaHMe clielMAJIbHBIX OMEIIEHUI U MOMeIIeHH i 115l CAMOCTOSITE/IbHOI padoThI

y4eOHBIE ayTUTOPHUH JIJIsl TPOBEACHHS YUSOHBIX 3aHITHI

TNOMCIICHUSA OJIA CaMOCTOSITEIIbHOM pa6OTBI

MarepuallbHO-TEXHUUECKOE O0EeCreyeHue W OpraHu3ainusi 00pa30BaTeIbHOIO
mpoiiecca Mo JUCHUIUIMHE JJi UHBAJIUIOB U JIUI[ C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMHU
3I0pOBbsl OCYUIECTBISIETCS B cOOTBETCTBUU C «IlojoxkeHnem 06 00ydyeHUH WHBAIU]IOB
U JIUII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBS.
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