MUHHUCTEPCTBO HAYKH U BBICHIETO OBPA3OBAHMS POCCUMCKOM ®EJIEPAIIUA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

PNl COOPMHPOBAHA, Jupecton HMM
COrNACOBAHA VTBEPKJIAIO /H.IT. CioTos/
" y-r BE P}H ﬂE H A B 3 “u [ (®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

11.03.2024 r.
PABOYAS ITPOI'PAMMA JJTUCHUIIJIMHBI (MOAYJIS)
b.1.1.14 ®usuka
(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)
HanpaBnenune noaroToBku
(crienuanbHOCTD) 35.03.06 ArpourskeHepus
KBanudukanus BeITyCKHUKA bakanasp
(bakaaBp/MarucTp/CeHaIKCT)
HanpasnenHoctsb VckycCTBEHHBIN MHTEIIJICKT B arpOUHKEHEPUHU
Kypc 1,2
Cemectp 2,3,4
Pacrnipenenenne yueGHOTO BpeMeHU

TpynoeMKocTb 10 yueOHOMY IUIaHy 2881/8 4acOB/3a4ETHBIX €IMHHII

Jlexknun 16 JacoB

JlabopaTopHbIie pabOThI 14 4acoB

[TpakTuveckue 3aHATHS 12 JacoB

WNnas xoHTakTHas paboTta - 4acoB

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.) 42 4acoB

KonTakTHas paboTta mo sK3aMeHy 6 4acoB

Kypcogoii mpoekt (pabota) - ceMecTp

CamocTosiTenpHas paboTa 00yJaronuxcs

(6e3 yuera 7Kk3.) 210 9acoB

CamocrosiTenbHast paboTa 1Mo moArOTOBKE K

9K3aMeHy 30 9acoB

DK3aMeH 3 ceMecTp

3auer - cemMecTp

BPK, /13 4 cemMecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermmanbHOCTH) 35.03.06 ArporH)XEHEpHUS

[TporpamMmmy cocTaBuIu:

CTapIIMi NMpenoaBaTesib DuU3UKHN COI'NTACOBAHO JILA. AunpeeBa
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA
Kadenpa pusuku

(HaumeHoBaHME Kadeapsl)
21.02.2024 pOTOKOJ Ne 6

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO A.C. MacJIeHHUKOB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO J1.B. Koctpomun

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'-TACOBAHO J.B. Koctpomuu

(1.0. ®amumnus)

Okcnept(sl): Ycekos 10.B., I'enepanbubiit aupexkrop OO0 "Puumenna”

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 12.03.2024 r.
Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaUMEHOBAHME |HMHIMKATOpa JOCTHKECHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. VK-1 VYK-1.1 Bemonnser 3HAHMSA: 3HAET METO/Ibl IOMCKA HH(OpMaIK Ha
Cnocoben ITOMCK HEOOXOIMMOM JIJIsi |OCHOBE 3aKOHOB (DU3UKH ISl PEIICHUS
OCYIIECTBIISITh  |pELICHUS [TOCTABJIEHHOM |IIOCTAaBICHHBIX 3a1a4
TIOWCK, 3a1aud nHPOPMaLUH, eé |YMEHHsl: YMEET Ha OCHOBE 3aKOHOB (DM3UKH
KPUTHYECKHIA KPUTUYECKUI aHAIIN3, OCYILECTBIISATH IIOUCK HEOOXOIMMOM HH(OpMaIH
aHAJIN3 U CUHTE3 |00001EeHE U JUIA pELICHUS ITIOCTABJICHHBIX 3a1a4
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha HABBIKU: UMEET HaBBIKA KPUTHUUECKOTO aHAIN3a,
[PUMEHSATh OCHOBE 3HAHUMH 000011IeHHS ¥ TIpeICTaBlIeHNs HHPOpMaIlUK Ha
CHUCTEMHBIN €CTCCTBCHHO-HAYYHBIX OCHOBE 3aKOHOB (DU3MKH [IPU PELICHUSA
MMOJXOJ JJIs1 JOUCIIUIIIIMH U IIOCTABJICHHBIX 3aJa4
pelieHus COBPEMEHHBIX
IIOCTaBJIEHHBIX |MH(GOPMALIMOHHBIX
3a1a4 TEXHOJIOTH
YK-1.2 3HAHUA: 3HACT IPAHULIBI IPUMEHUMOCTHA OCHOBHBIX
Cucrematusupyer ($u3HYECKUX 3aKOHOB U TEOPETHUUECKUX MOJIENEN IIpU
00HapyKEHHYIO pEILIEHNH IIOCTABICHHBIX 3a/1a4
UH(pOPMAILIHIO, YMEHHsI: YMEET aHAJIM3UPOBaTh, CUCTEMATU3UPOBATh

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

¥ 000011aTh pe3yabTaThl SKCIIEPUMEHTA IPU
PELICHUH TIOCTABJICHHBIX 3a7a4

HABBIKH: UMEET HABbIKH IIJIAHUPOBAHUS
DKCIIEPUMEHTA U OLIEHKH €r0 pe3yIbTaTOB; UMEET
HAaBBIKH IIPOBEJICHUS DKCIIEPUMEHTAIIBHBIX
UCCIIeIOBaHM B CBOeH MpodeccnoHanbHON
JIEATEIILHOCTH TP PELICHUH IIOCTABJICHHBIX 3a1a4

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BAPUAHT
peleHus 3aJaun,
apryMEHTUPYs CBOU
BBIOOp

3HAHUS: 3HAET TEOPETUUYECKUE U NPAKTUYECKUE
OCHOBBI IIPOBE/ICHUS HAyYHBIX HKCIIEPUMEHTOB B
($u3HKe; OCHOBHBIE METO/IbI MOJIETTUPOBAHUS
(u3HYECKUX MPOLIECCOB IIPU PEILICHUN
MOCTaBJIEHHBIX 337a4

yMeHHs1: yMeeT 0(OPMIIATh Pe3yJIbTaThl
IIPOBEJICHHOTO SKCIIEPUMEHTA; OIICHUBATh
MOTPEMIHOCTh U3MEPEHUI; UCIOIb30BaTh OCHOBHbIE
3aKOHBI €CTECTBEHHOHAYYHBIX JTUCLUIUIMH B
IpolLecce MIaHUPOBaHUS U MPOBEACHUS
(bu3NYECKOr0 SKCIIEpUMEHTA NPU PELICHUH
HABBIKH: UMEET HaBBIKU IPUMEHEHUS (PU3UUECKUX
3aKOHOB JJIsl PEIlIeHUs TUIOBBIX 33]1a4; UMEET
HABbIKU BBIBOJUTH (PU3NYECKUE 3aKOHBI,
yCTaHaBJIMBATh U IpauuecKy IpeaCcTaBIsATh
NPUYMHHO-CJIEICTBEHHYIO CBSI3b B (PU3MUECKUX
3aKOHAaxX




VK-1.4 PazpabaTsiBact
BAapHUAaHTBI pCHICHUA
pOoOJIEMHOM CUTYyaITH
Ha OCHOBE CHCTEMHOT'O
M0JIX0/1a M KPUTHYECKOTO
aHajin3a JOCTYIIHBIX
UCTOYHHUKOB

3HAHMSA: 3HACT BAPHAHTHI PELICHUs IPOOIEMHOMN
CUTYaIluH Ha OCHOBE 3aKOHOB (hM3UKHU

YMeHHsI: YMEET BHEJPUTh 3HAHUS 3aKOHOB (PU3UKU
JUIS peLIeHUs TPOOIEMHOM CUTYaIH

HABBIKH: UMEET HaBBbIKU HAXOKICHUS BApUAHTOB
pereHus MpoOJIEMHON CUTYallui Ha OCHOBE 3aKOHOB
bu3uKu

2. OIIK-1
CrocobeHn
peliaTh TUTIOBBIE
3a71a4u

OIIK-1.2 Vcnonb3yer
3HAHUS OCHOBHBIX
3aKOHOB
MaTeMaTHUYECKUX U

3HAHHUs: QyHIAMEHTAIBHBIC 3aKOHBI IPUPOJIBI U
OCHOBHbIE (PU3UYECKHE 3aKOHBI B 001aCTH MEXAHUKH,
TEPMOJUHAMUKH, SJICKTPUUECTBA, MATHETH3MA,
ONTHKH, AaTOMHOU U SIICPHON (PUUKH.

po(eCCHOHANIb |€CTECTBEHHBIX HAyK I  |YMEHMsI: IPUMEHSATh 3HaHHUs O METO/IaX aHaJIU3a IpH
HOU pelleHns CTaHAAPTHBIX — |PEIIEHMU HECTaHAAPTHBIX IPO(GECCHOHANBHBIX 3a/1ad,
JIeSITeIbHOCTA  [3a/1a4 B MHTEPIPETUPOBATH MMOTYUYEHHBIE PE3YJIbTaThI.
HAa OCHOBE podeCcCHOHANIBHOM HABBIKH: UCII0JIb30BaHUsI TEOPETUUECKUX OCHOB
3HAHUH e TENbHOCTH 0a30BBIX Pa3JIEJIOB €CTECTBEHHOHAYYHBIX TUCIUTLINH
OCHOBHBIX MIPHU PEIICHUH KOHKPETHBIX 3a/1a4
3aKOHOB OIIK-1.1 3HAHHSA: METOJIOB CUCTEMHOI'0 aHAIN3a B OICHKHU
MaTeMaTHuecku |JleMOHCTpUpYeT 3HaHHWE |COBPEMEHHBIX HAyYHBIX JTOCTHUIKECHUH,
X " OCHOBHEBIX 3aKOHOB TEHEPUPOBAHUS HOBBIX UJICH NP PEIICHUU
€CTECTBEHHBIX |MaTeMaTHYECKHX, HCCIIEIOBATEIIbCKUX U MPAKTUUYECKUX 3a]1a4
HayK C €CTECTBEHOHAYYHBIX U YMEHHsI: IPOBOJIUTh aHAJIN3 [TOCTABJICHHOM LU U
IIPUMEHECHUEM obmenpodecCuoOHATBHBIX d)OpMyHPIPOBaTB 3a7a4y, HEOOXOAUMBIE IS €€
WH()OPMAIIMOHH |TUCIUTLINH, JIOCTHIKCHMUS,
o- HEOOXOAUMBIX JUIS HABBIKHM: METOJIUKH TIOUCKa, cOOpa U 00pabOTKH,
KOMMYHHUKAIMOH | pellleH s TUMOBBIX 33/1ad [KPUTHYECKOTO aHAIN3a ¥ CHHTE3a HH(POpMAIINH,
HBIX TEXHOJIOTHI |[B 00J1aCTH

npodecCuOHAIbHON

JIeSITeIIbHOCTHU

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

Hucnunnuna oTHOCUTCS K 00s3aTenbHor yacTu OITOIN.
JucnunnuHa sBisieTcst 00s13aTebHOM

Jns  npopomkeHust  (GopMHpoOBaHMS — 3asABJICHHBIX  KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npenmectByromux nuciuiumi: Matematuka (YK-1), Xumus (YK-1), Hauepratensnas reomerpust
u umxenepHas rpaduka (YK-1), Maremaruka (OIIK-1), Xumus (OITK-1)

WN3yuaemas JOUCHMIUIMHA SBJISIETCS OCHOBOM JJIsi MPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITETeHIM B chenytonmx aucuumuimHax: @dunocodpus (YK-1), Tmmpasmamka (OITK-1),
Temnotexuuka (OIIK-1), Mexanuka (OIIK-1), Dnexrporexnuka (OIIK-1); rocymapcTBeHHOIA
UTOTOBOMW aTTectanuu B (popme: BoimomHeHue U 3aniuTa BHITYCKHON KBaTU(pUKAIMOHHON pabOThI
(OIIK-1), BeimonHeHue U 3aniura BRITYCKHOM KBanudukarroHHoi padotsl (YK-1)

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI' A

21.]'[5[ CbOpMI/IpOBaHI/IH 3asBJICHHBIX KOMHeTeHHI/II\/’I HCIOJIB3YIOTCA METOJ0JIOTHYCCKUEC TCXHOJIOTHU,
peau3yIonie AeATeIbHOCTHBIN, JTUYHOCTHO-OPUEHTUPOBAHHBIN, MPAKTUKO-OPUEHTUPOBAHHBIN
TIOJTXO/TBI.

OCHOBHBIMH CTPATCTUYCCKUMHU TCXHOJIOTUAMU SABJIAKOTCA: JICKHUOHHBIC 3aHATUA, IPAKTUYCCKUC U
1a00paTOPHBIE 3aHATHS



Ha gpoctumxeHne KOHKPETHBIX Iiefie O0OydeHHs HampaBieHbI
TEXHOJIOTHH: KJIACCUYECKask JICKIIUS

Paznen 4. COAEP’KAHUE JUCLMITIIMHDBI

IMPUMCHACMBIC TaKTHYCCKUC

2 cemecTp
N Komnuectso | @opmupyemslie
Bunsl u TemMbl 3aHATHI
4acoB KOMITETCHIIHI

MexaHuka 56 YK-1
Jlexuus. DneMeHTbl KHHEMATUKH. [{luHamMuKa MaTepuanbHON TOYKU 2
Y IIOCTYIAaTEIbHOIO ABUKEHUS] TBEPAOTO TeJa.
Jlexuwms. PaboTa u sHeprusi. MexaHuKa TBEpJOTO Tela. 2
JlaboparopHas pabota. 3ydyeHne 3aKOHOB MOCTYNAaTENLHOTO U 2
BpAIATEILHOTO NBIKEHMS, IpoBepka 3CD Ha MasTHHKe Q0epOeka.
3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
BrinonHenue caMoCcTOATENbHBIX padOT MO PEIICHUIO 331a4 110 TEME:
Mexanuka
BrinomHeHue pacueTHO-rpaduIecKoro 3aJaHus 10 J1a00paTOPHBIM
paboram
BerImosHeHHE TECTOB TI0 3aIIUTE JTA0OPATOPHBIX padboOT
BbIIIOJIHEHUE TECTOB M0 JICKHIHOHHOMY MaTrepuany 50
MoJaekyasipHasi ¢u3MKa 1 TEPMOIUHAMHUKA 52 VK-1
Jlextust. OCHOBBI MOJICKYJIIPHOU (DU3UKHU M TEPMOTUHAMUKH. 2
[Ipaktuueckoe 3anstue. MKT uaeanpHOro raza. JJIeMEeHTHI 2
cratucTuyeckoit Gusuku. OCHOBHI TepMoinHaMuKu. [Ipumenenue
1-ro Hayaia TePMOAMHAMUKH K U30ITPOIIECCAM.
3amanus A CaMOCTOSITENIbHON pabOoThI, B TOM YHUCIIE BHITIOJTHEHHE
BrinonHeHue caMoCcTOATENbHBIX pa0OT MO PEIICHUIO 331a4 110 TEME:
MonekynspHas $uzuKa U TEPMOAMHAMHKA
Brinonnenue pacuetHo-rpaduueckoro 3agaHus Mo Ja00paTOPHBIM
pabotam
BrinonHeHue TECTOB MO 3amuTe Ja00paTOPHBIX padoT
BhIIOJIHEHUE TECTOB 110 JICKIHOHHOMY MaTrepuany 48
WMuas xoHTakTHAst paboTa: 0

3 cemecTp

. KonunuectBo | @opmupyemblie

Byl u TeMbl 3aHATHIA
4acoB KOMITETCHITH

MarsneTusm 57 YK-1
Jlexums. Onexrpocraruka. [I0oCTOSHHBIN AIEKTPUUECKUI TOK. 2
DJIEKTPUUYECKHE TOKH B METAJLJIAX, BAKYYME M ra3ax.
Jlexuus. MarautHoe nosie. DNEKTPOMarHUTHAsT MHAYKIIHS. 2
MarHuTHbIE CBOKCTBA BEILLIECTBA.
[IpakTueckoe 3aHaTHE. 3aKOHBI AJIEKTpOcTaTUKU. Teopema ["aycca 2
JUTSL DJIEKTPOCTATUYECKOTO TOJIS B BAaKyyMe. 3aKOHbBI IOCTOSIHHOTO
ANEKTPUUECKOro ToKa. 3akoH buno-Caapa-Jlamaca u ero
MPUMEHEHHUE K pacyeTy HeKoTopbix nosiei. Cuna Jlopenua.
JIBrKeHMe 3apsKEHHBIX YaCTULl B MATHUTHOM ITOJIE. Y CKOPUTEIHN
3apsHKEHHBIX yacTull. DdexT Xoita. DIeKTpoMarHuTHas
WHIYKIUS.
IIpakTrueckoe 3ansaTHe. MarHuTHOE 10OJI€, UHIYKLMS, CUIIbI 2




Awmmnepa u JlopeHiia, 3JIeKTpOMarHuTHAsT MHIYKIHS

JlabopaTtopHast pabota. Onpezenenue yAelIbHOro 3apsijia dJIeKTpoHa 4
MeTOJIOM MarHeTpoHa. / MccnenoBanue xapakTepucTHK
MIPOJOJHHOTO JATUMKA XOJIa.

3agaHus Ui CaMOCTOSITENIbHOW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
BrlnosnHeHue caMoCTOATENBHBIX padOT IO PELICHUIO 3314 110
Teme: DIEeKTPOMarHeTu3m

Brimonnenue pacueTHO-rpaduuecKoro 3aganus 1o J1adopaToOpHbIM

paboram

BrlmonHeHUE TECTOB 1O 3alIUTE TA00OPATOPHBIX padboOT

BhInosHeHNe TeCTOB M0 JICKIIMOHHOMY MaTepuaiy 45

KoJjie0anusi 1 BOJHBI ol YK-1
Jlexuus. MexaHudeckue 1 2JIeKTPOMarHuTHbIE KOJIeOaHusl. 1

Jlexuus. Ynpyrue BojaHbl. DJIE€KTPOMAarHUTHBIE BOJIHBI. 1

[TpakTueckoe 3ansaTue. ['apMonndeckue KonebaHus U ux 2
XapaKTEPUCTHKHU. BOIHOBBIE MPOLIECCHI.

JlaboparopHas paboTa. i3mMepeHne ckopocTu 3ByKa B BO3yXe. / 2

H3yuenne KoneOaHuil CTPYHEL

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
BoinonHeHne caMoCTOATENbHBIX padOT IO PEIICHUIO 3314 110
teme: Konebanus u BOIHbI

Brimonnaenue pacueTHO-rpaduuecKoro 3aganus 1o J1adopaTOpHBIM

paboram
Brinonnenue TeCTOB MO 3amuTe Ja00paTOPHBIX padoT
BhINoTHEHNE TECTOB M0 JICKIIMOHHOMY MaTepUaly 45
WMuas koHTakTHAst paboTa: 0
IToAroToBKa K 3K3aMEHY 30
ITpoBeeHNE SK3aMeHa 6

4 cemecTp

. Kommnuaectro | Dopmupyemblie

Bunbl u TeMbI 3aHATHIA
JacoB KOMTIECTCHITHH

BoJiHOBasi 1 KBAHTOBAas ONTHKA 36 YK-1
Jlexums. Unarepdepennus ceera. Judpakuus ceera. [onspuzarus 2
CBETA.
Jlekuus. KBanToBas onrtuka. 2
[TpakTueckoe 3austue. MHtepdepenuns ceera. Judpakuus 4
creta. [lonsipusanus cBeta. KBaHTOBasi ONITHKA.
JlaGopaTtopHas pabora. {udpakmms cBeta 3
JlaGopartopHas pabota. M3yuenue BHemHero ¢poro3ddexra. 3
3amanus A CaMOCTOSITENIbHON pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
BeirmoHeHIe caMOCTOSATENBHBIX pa0OT 10 PEIISHHTO 3a/1a9 110
Teme: BonHoBas ontuka
BrimonaeHne pacyeTHO-rpadudIecKoro 3a1aHus 1Mo JJabopaToOpHBIM
pabotam
BrlmmotHeHME TECTOB 10 3amuTe Ja00paTOPHBIX padoT
BelnosiHeHHE TECTOB 1O JICKIIMOHHOMY MaTepuany 22
WNHuas koHTakTHAs pabora: 0

Pasgen 5. METOJMUYECKUE VKA3AHUS JUISI OBYYAIOUIUXCS IO OCBOEHHIO
JTIACITUTUTNHBI



N3yueHnne OUCHUIUIMHBI pEKOMEHAYETCS HadaTh C O3HAKOMJIEHHsS C pabodeil mporpammoit, ee
CTPYKTYpOMl U COJEp)KaHUEM pa3lesioB. YUeOHbI Marepual CTPYKTYpUpPOBaH, W3Y4YEHHE
JUCLUIUIMHBl OCYIIECTBISAETCS B TEMAaTHMUECKOM I10CIIEOBATEIbHOCTU. 3aHATHUS JIEKIIHOHHOTO
THUNA JAlT CUCTEMATU3MPOBAaHHBIC 3HAHMS IO JUCLUIUIMHE, KOHICHTPUPYIOT BHHMAaHUE Ha
HauboJee CIOKHBIX U BaXKHBIX BOIpocax. Bo Bpems NEeKIMOHHBIX 3aHITHA PEKOMEHIYETCsl BECTH
KOHCIIEKTUPOBaHHE y4eOHOro Marepuaia; oOpaiiaTh BHUMaHue Ha (GOPMYTUPOBKU U KaTETOPHUH,
pacKphIBalOLIMEe CyTh NpoOJEeMbl, SBICHHS WM Tpolecca; 3a(UKCUPOBaTh BBIBOJBI U
MIPAKTUYECKHE PEKOMEHIAIIH.

I/IsyquHe JUCHHUIIIIMHBI BKIIIOYACT BBIIIOJIHCHUC Ha60paTOpHBIX pa60T. HO[[FOTOBKa K 3aHATUAM
Haﬁopa'ropﬂoro THUIIA BKJIFOUYaAcT BBIIOJIHECHNUE 3aJ]JaHUM, CBS3aHHBIX C HCIIOJb30BAHHEM yqe6Hor0 "

Hay4YHOTO o0opynoBaHus (TeXHHYEeCKHUX pubopoB, YCTpOMCTB u ap.), c ¢dusryecKkuM
MOJICTIMPOBAHUEM, IPOBEJCHUEM OIBITOB, SKCIEPHUMEHTOB U Ip. (OCBOeHUE (DAKTHYECKHUX 3HAHWH, JOBEJCHUE HUX 10
YPOBHS KOMIIETCHIINH — «BIAJCTHY).

IlogroroBka K 3aHATHAM CEMHHAPCKOI0 THIA BKIIOYACT O3HAKOMIICHHE C IIJIAHOM
IPAaKTUYECKOIro; paboTy ¢ KOHCIIEKTOM JIEKLUH, BBIIOJIHEHUE JOMAIIHEro 3ajaHus, padoTy c
y4eOHOH W y4eOHO-METOAMYECKOW JMTEPaTypoi, HAayYHBIMH H3JAaHUSAMH W DJIEKTPOHHBIMHU
00pa30BaTebHBIMU pECYypCaMU, PEKOMEHI0BaHHBIMU pabouell mporpaMMoil IUCHUILIMHBIL.

CognepxaHue caMOCTOATENBHOH PadoThI ompezensercs pabdoyeill MmporpaMMoN AHUCHUUILUIMHBI,
OIICHOYHBIMH M METOJUYECKUMU MaTepuajaMu, 3aJaHUsIMH U YKa3aHUSAMH TIPEMoaBaTers.
CamocTtosTenbHas paboTa MOMKET OCYIIECTBISATHCS B ayJAUTOPHON M BHeEayAHTOPHOH (opmax.
O} PeKTUBHBIM CPEICTBOM OCYLIECTBICHUS CAMOCTOSTENbHON pabOThl SBISETCS AIEKTPOHHAs
nH(pOpMaIIMOHHO-00pa3oBaTeibHasl Cpela YHUBEPCUTETa, KOTOpas OOeCleyuBaeT JOCTYyN K
oOpa3zoBaTtenbHONM  MmporpamMmme, paboueld  mporpaMMe  JUCHHMIUIMHBL, K  DJIEKTPOHHBIM
OMOIMOTEYHBIM cUCTEMaM, MPOodecCUOHATBHBIM 0a3aM JaHHBIX U HH(POPMAITMOHHBIM CIIPABOYHBIM
CHUCTEMaM.

[TepuoanunocTh TpoBeAeHHs, (POPMBI TEKYILIErO KOHTPOJS YCIIEBA€MOCTH, CHCTEMa OIICHUBAHMSI
X0Jla OCBOEHHS IUCIMIUIMH IpeAcTaBiIeHbl B padbodeil mporpamme. dopmoil mpoMexyTouHOM
aATTECTAITUH TTO JINCITATITUHE SBITIETCS OANThHO-DEWTUHTORBIM KOHTDOJTR(4 cem). sk3amen.(3 cem)

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUITIIMHBI

6.1. YueOHO-MeTOAMUECKOE 0OeCIIeYeHNE

KoauuectBo
9K3EMILIAPOB MEYATHBIX
NoeNe . W3TaHUH, UMCIOIINXCS B
CIHCcOK UCTIOIB3YeMOH JIUTepaTyphl
n/n OnoNIMoTeKe, UiIn

ANIEKTPOHHBIN apec U3TaHU
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

1. |DnextpuyectBo [Tekct] : mabopaTtopHsblii npakTuky™m / [JI. A. 272 |
I'puropses u ap.]; M-Bo o6pasosanns u nayku P®, ®I'BOV| https://portal.volgatech.net/b
BITIO "TloBomxk. roc. TtexHon yH-T". Momkap-Oma: III'TY,|ooks/Grigorev_jelektrichestv

2012. - 118 c. ISBN 978-5-8158-1105-8. DK3eMILISAPHI: BCETO o0.pdf
272.
2. |[Momnexkynspaas ¢usuka. Tepmogmaamuka [Tekcrt] 136 /

nabopaTOPHBIN MPAKTUKYM : [[UIsI MHKEHEPHO-TEXHHUECKUX
CHENUaIbHOCTEH W HANpPaBJICHWH MOATOTOBKHM OakaiaBpoB] /
[d. P. bakuesa [u np.] ; nmox pea. A. C. Macnennukosa, M. E.
l'opneeBa; M-Bo oOpaszoBanmsi u Hayku Poc. Deneparum,
denep. roc. OIOKET. 00pa3. yUpEKISHUE BBICII.

https://portal.volgatech.net/b

ooks/Bakieva_molekuliarnai

a_fizika_termodinamika_201
7.pdf




obpasoBanmst "IToBomk. roc. TexHomr yH-T". Momkap-Omna:
arry, 2017. - 87 c¢. ISBN 978-5-8158-1914-6.
DK3eMIusapel: Bcero 136.

3. |[Maruerusm [Tekcr] : maGopatopusblii mpaktukym / [JI. A. 279 /
I'puropwes u ap.]; M-Bo ob6pazoBanus u Hayku PD, ®I'BOVY | https://portal.volgatech.net/b
BITIO "ToBomxk. roc. texuoi. yH-t". HMomxap-Omna: III'TY,|ooks/Grigorev_magnetizm_2
2012. - 102 c. ISBN 978-5-8158-1104-1. Dx3eMIUIIPHI: BCETO pdf
279.

4. |Mexanuka [Tekcr] : maGoparopusiii mpaktukym / [I. H. 231
Kocosa u ap. ; pea. I'. H. KocoBa]; M-Bo oOpa3zoBanusi u
Hayku Poc. ®epepanun, OI'BOY BIIO "lloBomxk. roc.

Texuon. yu-1". Momkap-Ona: IIT'TY, 2013. - 86 c. ISBN 978-
5-8158-1108-9. Dx3emiusipel: Bcero 231.

5. |KBantoBas u sgepHas ¢usuka [Texcr] : mabopaTopHBIN 19 /
NPaKTUKYM : [1s cTyaeHToB 1-2 KypcoB Bcex TexHuueckux | https://portal.volgatech.net/b
HampaBjieHud moarotoBku W cnernmanbHocter] / I, II.[ooks/Gogelashvili_Kvantova
Iorenamsuiu, M. E. T'opaees, C. B. KpacunbaukoBa [u ap.].|ia_i_iadernaia_fizika_2018.p
; pemaktop [. L. TorenmamBwin; M-BO HayKH M BBICIIL. df
obpazoBanus Poc. @eneparuu, ®I'BOY BO "IloBomxk. roc.
texnon. yu-1". HMomkap-Ona: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmuasapsl: Bcero 19.

6. |Tpodumona, Tamcus NBanoBua. Kypc ¢usukm [Tekcr] 81
[yueOHOE nocodue JUIst WH)XCHEPHO-TEXHUYCCKHX
cnernransHocteid By3oB] / T. U. Tpodumona. 22-e u3., crep.

MockBa: Akanemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmapsl: Bcero 81.

7. |YeptoB, Anekcannp I'eoprueBnu. 3amauHuKk 10 (U3HKE 272
[Tekct] : [yueO. mocobue mns BTy3oB| / A. I'. Ueptos, A. A.

BopoObeB. U3a. 8-, nepepab. u gon. M.: ®uzmariur, 2009. -
640 c. ISBN 978-5-94052-169-3. Dx3eMIuisipbl: Bcero 272.

8. |CaBembeB, Uropp  BmamumupoBuu. Kypc  ¢usukm
[DnexTponHbI pecype] : yuebHoe mocobue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: DnextpuuectBo. Konebanus u BoaHbl. BonHoBas onrtuka. 7- 84164
€ W31, cTep., 2022. - 468 c. ISBN 978-5-8114-9096-7.

9. |CaBenmbeB, Uropp  Bmamumupouu. Kypc  dusuku
[DnexTpoHHBIH pecype] : yuebHoe mocobue : B 3 Tomax. T. 3| https://e.lanbook.com/book/3
: KBanroBas ontuka. AtomHas ¢usuka. dusnka TBepAOro 02249
Tenma. Ou3nka aTOMHOTO spa W 3JIEMEHTapHBIX YacTHIl. §-€
U3, cTep., 2023. - 308 c. ISBN 978-5-8114-4254-6.

10. |CaBenbeB, Uropp BrnagmmmpoBumd. Kypc oOmeit ¢usuku
[DnexTpoHHBIH pecype] : yueObHoe mocobue : B 3 Tomax. T. 1|https://e.lanbook.com/book/3
: Mexanuka. MonekynspHas ¢puszuka. 19-e uza., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.

6.2. MarepuanbHO-TeXHUYECKas 6a3a 1 mporpaMMHoOe oOecrieueHue
NeNe | Ayauropuu st npose- | [lepeueHb oCHOBHOTO 000pyJOBaHUS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHSATUH, o0ecrnieueHue

CaMOCTOSITENLHOM pabo-

ThI U TIPOBEJICHUS TOCY-

JTApPCTBEHHON UTOTOBOM
aTTecTaluu

209 (1) KOMIUIEKT [IPUBOPOB (1),

Microsoft Windows




YcTaHoBka TUISE ornpezeneHus
kodddui. Bs3kocT Bo3ayxa (1),
YcranoBka maboparopHas "MamuHa
AtByma" ®M 11 (1), VYcranoska
nabopatopHas "Mastauk Ob6epOeka”
OM 14 (1), Kommuekr y4eOHOI
Mebenu (1)

Enterprise, Microsoft
Office Standard, Arenr
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 110
IJIs1 p€HICHUSA OCHOBHBIX
IIOJIB30BATCIbCKUX 3aJa4

216 (1)

IIK S404,2 400W/Intel Core i3
540/knaB.,MBIIIb,MOHHMT. 21,5"
VA2248-LED (17), Komruiekt
yueOHoi mebenn (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHT
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuext 10
JJIA pemeHI/m OCHOBHBIX
I10JIb30BATCJIIbCKUX 3a1a4

219 (I)

Hocka ayauropnas 1000 * 1700 (1),
YcTaHoBka @I1B-05-3-
4"Onpenenenue MTOCTOSTHHOM
mudpakmuonnor  pemerku” (1),
VYcraHoBka @IIB-05-4-1 TUTSt
MOJTyYeHUs u WCCIICTOBAHMUSI
MOJISIPU30BAaHHOTO cBeta" (1),
KommekT yueOHoit mebGemnu (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, Arenrt
Dr.Web, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext 10
AJil pCHICHUST OCHOBHBIX
I10JIB30BATCIIbCKUX 3a1a4

212 (1)

JlaGopatopHas ycraHoBka "Moct
VYurcrona"  UE302030-230 (1),
KommiekT yueOHoit mebemnu (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, Arenrt
Dr.Web, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommutext 10
JJISL pemeHI/m OCHOBHBIX
I10JIb30BATCIIbCKUX 3a1a4

218 (I)

KommiexT yueOHoit mebenu (1)

Microsoft Windows
Enterprise, Microsoft
Office Standard, Arent
Dr.Web, Microsoft
Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommext [10




IJIs1 pCHICHUSA OCHOBHBIX
I1O0JIB30BATCIIBCKHUX 3aJa4

Pasgen 7. ®OPMbl KOHTPOJISI OCBOEHMS AUCLUMIUIMHBY ®OHJ] OLIEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHANKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANPaBJIEeHbI HA!

- YCBOCHHE TEOPETHYECKOT0 MaTepuasia (00beM 3HAHUH, IITyOMHA YCBOEHHUS), MIPEAYCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHE Wu3JlaraThb MaTepuan (YeTKOCTb, IPaMOTHOCTb M3JI0KEHUSI MaTepuaja, TOUYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS y4eOHOTO MaTepuana);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINU
IToporosslii OOyuarommiicss WMeeT 3HaHWsA OCHOBHOTO MaTepualia,| yAOBIeT-
YPOBEHB IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO

A0IYCKAaTb HCTOYHOCTH B N3JI0KCHHUU marcpualjia,
HCIOCTATOYHO IIPpaBUJILHBLIC (1)OpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJIHCHUH IMTPAKTUYCCKUX 3aﬂaHHﬁ.

[IponBunyteiii  |OOyuaromiuiicss TBEpIO 3HAaeT MPOrPaMMHBIM MaTepuai,| XOpOIlo

YpOBEHb u3JlaraeT ero IpaMOTHO U IO CYILECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOUHOCTEN B OTBETE Ha BOIPOC, MPABUIIBHO
MPUMEHSAET TEOPETUYECKUE TOJOKEHUS] TIPH  PEIICHUU
MPAKTUYECKUX BOIMPOCOB U 3ajay, BIAZACeT HEOOXOIMMBIMU
HaBBIKaMH ¥ MIPUEMaMH MX BBITIOTHCHHUS

Bricokuit ypoBenp [OOyuatomuiicss rimyOOKO M TNPOYHO YCBOWJ MPOrPaMMHBIM|  OTIMYHO
MaTepual, TPAMOTHO M JIOTUYECKH CTPOHHO €ro W3Jjaraer,
JlaeT ucUepIbIBalOIIe OTBETHI HA IOCTaBIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUS C MPAKTUKOW, MPH STOM
oOyyaroluiicss He  3aTpyAHAeTcs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CIIpaBisieTcss C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU HPUMEHEHUs
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMH H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pEIICHHs, CBOOOJHO BIIAACET
pPa3sHOCTOPOHHUMM  HaBbIKAMM, MpPHUEMaMHM  BBIIIOJHEHUS
MPaKTUYECKUX padoT

7.1. IlpoMexxyTouHasi aTTECTaIMs 00yJaIOIUXCS
[TpoMexxyTouHasi aTTecTarysl 00y4JaroUuIuXcs HalpaBJIeHa Ha OIICHUBAHHE PE3YIbTaTOB OOYy4ECHUS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepbl THIOBBIX KOHTPOJBHBIX 3aJaHWii ©3 0a3bl (OHIA OICHOYHBIX CPEIACTB IO
00pa3oBaTeNbHON IPOTrpaMMe.

JleMOHCTPAIIMOHHBIA BAPMAHT

1. Onbitbl ®apagen. fAsBneHne 3INEKTPOMArHUTHON UHAYKUMKU. 3aKoH @Papagena. [Mpasuno
JNeHua (noporosbliii yposeHs). Mpounntoctpupyite npasuno JleHua npumepamu. Kakosa npupopga 3.4.C.
3/1eKTPOMArHUTHOW UHAYKUUU? (NposBuHYTLIN yposeHb). MMOKaXKuTe, 4To 3aKoH ®Papagen ecTb cnepcTeme



3aKOHa COXPaHEHUA SHEePrum (BbICOKNI YPOBEHD).

2. UHTepdepeHumna cBeTa. YCNOBUA MaKCUMyma U  MUHUMMYMA npu  uHTepdepeHumumn. OnbiT
KOHra (noporoBbi ypoBeHb). ByayT An oTanuyatbcA MHTepdEepeHUMOHHble KapTUHbl OT ABYX Y3KUX
61U3K0 neXKalmx napannesnbHbiX Wene Npyu oCBeweHUM UX MOHOXPOMATUYEeCKUM U 6enibim cBeToM?
Mouemy? (npoasuHyTbi yposeHb). Kak nsmeHutca nHtepdepeHUMoHHaA KapTuHa B onbite KOHra, ecnu 3ty
cUcTEMY NOMECTUTb B BOAY? (BbICOKMIA ypOBEHD).

3. MpakTuyeckoe 3apgaHue no teme «BHewHU poToapdekT».

Moporosblii _ypoBeHb. [liMHa BO/IHbI CBETa, COOTBETCTBYIOLLEN KpacHoMi rpaHuue doTosaddekTa, aAns
HeKoToporo meTanna A, = 275 Hm. HallTn MMHMManbHyto sHepruto E ¢oToHa, Bbi3biBatowwero poToapdeKT.

MpoAaBUHYTbIA YypoBeHb. HaliTn nocTosaHHyto MaaHKa h, ecnm U3BECTHO, YTO 3/1eKTPOHbI, BbipblBaeMble U3
MeTasi/la CBEeTOM C YacToTonv: = 2,2 10% [y, NONHOCTBIO 3a4,ePMNBaOTCA Pa3HOCTbIO NoTeHumanos U; = 6,6
B, BbIpblBaeMble CBETOM C YacTOTOM V; = 4,6 10%°Iy — pa3HocTbio noTeHumanos U, = 16,5 B.

BbICOKMWA ypoBeHb. B Tabnunue npusBedeHbl pe3ynbTaTtbl M3MepeHun ¢OToTOKa OT MoAaBaemMoro
HaMNpPAXEHUs MeXKAy KaToAOM M aHOAOM Mpu ABYX PaCCTOSHUSX PACMNONOXMEHWSs UCTOYHMKA cBeTa OT
doToanemeHTa. Mcnonbays 3TM  daHHble, 1) nocTpoliTe Ha oAHOM rpaduKe BObT-amMMepHble
XapaKTepUCTUKN HOTO3NEMEHTa MPU [ABYX OCBELleHHOCTAX (GOoToKaToda; 2) HanmauTe m3 rpaduka TOK
HacbIlWEHMA; 3) paccyMTalTe KOJIMYECTBO 3/1EKTPOHOB, AOCTUraloWMX aHoAa MPU TOKE HacblweHusa; 4)
cAenalTe BbiBOAbI MO MOJIyYEHHbIM pe3y/ibTaTaM, ONMPasCb Ha 3aKOHbI BHewHero ¢potoadpdekTa

Ilepedens BOIPOCOB ISl MPOBEACHHS TPOMEKYTOUHOM aTTECTAllUN
BOMPOCbHI K 9K3AMEHY

Paspgen «MexaHuKa»

1. MexaHuKa, pasaenbl MeEXaHUKN. BnAabl MexaHUYeCKoro ABUXKEHUA. MaTepmaanaﬂ TOYKa, abcontoTHO
TBEpAOE TeNo. Cucrtema otcuerta. TpBEKTOpVIFI, nyTb, nepemelieHune.

2. MocTynaTenbHoe ABUXKeHWe. BekTop cpeaHei ckopocTu. MrHoBeHHas cKopocTb. CpeaHaAs nyTeBas CKOPOCTb.
3. CpefHee yckopeHue. MrHoBeHHOe ycKkopeHue. BeKTop NoIHOMo YCKOPEHUA M ero cocTaBstoLme.

4. IBuxKeHMe maTepuanbHON TOUKM MO OKPYIKHOCTU. Yroa NOBOPOTa, Yr10Bas CKOPOCTb, YI/I0BOE YCKOPEeHMe.

5. CBA3b Y/I0BbIX U IMHENHbIX BEUYMH.

6. MepBblii 3aKOH HbloTOHA. MHepUMasbHble cMcTeMbl oTcyeTa. MNoHATME MHEPTHOM M rPaBUTALMOHHOM Macc.

7. NMoHATMe cnnbl. BTOpOVI 3aKOH HbtoToHa. VlMI'Iy!'IbC T€/1a U UMNYZ1IbC CUbI. 3aKOH M3MeHeHuA nmnynbca
Tena. ypaBHeHme ABUXKEHUA B AUHAMUKE.

8. Bsaumogeliicteune Ten. TpeTuit 3akoH HbloToHa. Mnyabc cuctembl Te. 3aKOHbI UBMEHEHMA U COXPAHEHMUA
MMMY/IbCa MEXaHNYECKOM CUCTEMBI.

9. LleHTp macc. YpaBHeHUe ABUMMKEHUA LLeHTpa Mmacc.

10. NoHATHe paboTbl. PaboTa NOCTOAHHOM U NepeMeHHOM cubl. MOLLHOCTb.
11. MoHATME 3HeprMm B mexaHuKe. KnHeTnyeckas sHeprma.

12. KoHcepBaTuBHble U AuCCMNATUBHbIE CuAbl. Mpumepsl.

13. MNoTeHuManbHas aHeprmua. CBsA3b MeXKAY NOTEHUMANbHOW SHEPr1ein n cuion.



14. MonHaa mexaHnyeckas aHeprua. 3aKOHbl U3MEHEHUA 1 COXpaHeHnA NOJIHON MeXaHUYEeCKOoM 3HEeprun.

15. [InHaMKnKa BpaLaTeNbHOTO ABMMKEHUA. MOMEHT MHEPLMN MATEPUASIBHON TOYKMU, CUCTEMbI MATEPUAJIbHbIX
Touek, Tena. Teopema LLUTelHepa.

16. KuHeTuyecKkas 3Heprua Bpauwalouweroca Tena. KuHeTMYecKasa 3Heprua Tena, Yy4yacTBYHOLWEro BO
BpalLaTebHO-NOCTyNaTeIbHOM ABUMNEHUMU.

17. MOMEHTbI CUAbl OTHOCUTE/IbHO TOYKM WM OTHOCUTENbHO OcU. PaboTa npu BpalLaTENbHOM ABUMKEHUU.
OcHOBHOE ypaBHEHWE AMHAMWKN BPALLLATENIbLHOIO ABUXKEHUA.

18. MomeHTbI nmnynbca MaTepmaanoﬁ TOYKN OTHOCUTENIbHO TOYKU U OTHOCUTENbHO OCU. MOMEHT umnynbca
Tena OTHOCUTE/IbHO OCU. 3aKOH COXpPaHEeHNA MOMEHTa MMMNyNbCa U ero NpuMeHeEHUeE.

19. laBneHue B }XUAKOCTM U rase. 3akoHbl MNackana u Apxumega. YpaBHeHUE HepaspblBHOCTM.
20. YpaBHeHue BepHyaIu 1 cneacTeus U3 Hero.

21.UHepumanbHble cucTeMbl oTcyeTa. MexaHUYeCcKUn NMPUHLKUN OTHOCUTENbHOCTU. [peobpasoBaHua Manunes.
KnaccmyecKkunii 3aKOH CNOXKEHUS CKOPOCTEN.

22. Noctynatbl CTO. MNpeobpasoBaHusa JlopeHLua.

23. Cneactsua w3 npeobpasoBaHuit JlopeHua: OAHOBPEMEHHOCTb COBbLITUI, A/IUTENbHOCTb WMHTEPBAIOB
BPEMEHMU, JIOPEHLLOBO COKpPaALLeHMe.

24. PenATUBUCTCKMI WMMNyAbC. YpaBHEHVME AUHAMWKM B PENATUBUCTCKOM MexaHuWKe. WMHBapMaHTHOCTb
YPaBHEHUA ABUXKEHMA OTHOCUTENbHO Npeobpa3oBaHuii JlopeHua.

25. MNosiHan 3Heprus, SHePrua NOKOA U KMHETUYECKAn SHEPTUA B PENATUBUCTCKOM MeXaHMKe. 3aKoH
B3aMMOCBA3M MACCbl U SHEPTUUK, ero NPUMEHeHue.

Paspen «MonekynsapHaa pusnKa n TepMmoaNHaAMUKAN

1. MOI’IEKYI'IFIpHaFI CbVISVIKa nTepmoanHamMuKa. CTaTUCTUYECKUI 1 TepMO,D,VIHaMVILIECKMﬁ MeToAbl uccnegoBsaHUA
BelecTea. TepMOAMHaMMHECKMe napameTpbl.

2. WaeanbHbI ra3. 3aKoHbl MAeanbHOro rasa.

3. OcHoBHOe ypaBHeHne MKT.

4. 3akoH MakcBenna o pacnpegeneHnn MoieKyl aeanbHOro rasa no CKOpoCTAM
5. bBapomeTpuyeckan popmyna. PacnpeaenerHune bonbLmaHa.

6. CpeiHee UNCNO CTONKHOBEHUI U CpeHAA A/iMHa cBoboAHOro npobera monekyn

7. AABNeHns nepeHoca B TEPMOANHAMMNYECKN HEPABHOBECHbIX cucTemax. TenaonposoaHocTb. Anddysus.
BAsKocTb.

8. Yncno creneHen CBO60,D,bI MOJIEKY/IbI. 3aKoH paBHOMEPHOrO pacnpeaeneHna aHeprmm no cteneHAm CBO6OAbI
MONeKyn. BHYTpeHHHﬂ oHeprmna naeanbHOro rasa.

9. TennoTta u paborta. MepBoe Hayano TepMOAMHAMUKN. [TpUMeEHEHMEe NePBOro Havyana TePMOAUHAMUKM K
pas/IMYHbIM NPOLEeccam.

10. TennoemkocTb. YpaBHeHne Maiepa. PU3nyecknin cMbiCn yHUBEPCAbHOM Fa30BOM NOCTOAHHOW.
11. AanabaTunyeckuit npouecc. YpasHeHue lNyaccoHa.
12. NonntponHble NpoL,eccol.

13. Uukn. KNA umkna. Obpatumble n HeobpaTumble npouecchl. LUukn KapHo.



14. SHTponuA. CTaTUCTUYEeCKOe TOJIKOBAHWE HTPONUK. Bropoe Hayano TepMoaNHAMUKN.
15. Cunbl M NOTEHLMaNbHAA SHEPrUa MEXMOJIEKYIAPHOIO B3aMMoAencTeus. YpaBHeHne BaH-gep-Baanbca.
16. N3oTepmbl BaH-aep-Baanbca. BHyTpeHHAA sHeprua peanbHOro rasa.

17. ®a3oBble nepexodbl BTOPOro poaa. [Alnarpamma coctosiHuA. TpoliHaa Touka. YpaBHeHue. KnainepoHa-
Knaysuyca.

Paspen «3neKTpocraTtuKa. MocTosHHbIA TOK»

1. SnekTpuzauma Ten TpeHuem. [UCKPEeTHOCTb 3apAfO0B. DNeMeHTapHbIM 3apaf. 3aKOH COXpaHeHus
3/1IeKTPUYECcKOoro 3apaaa.

2. BsamopencTeme sneKTpuYeckmx 3apsaaos. 3akoH KyioHa.

3. dneKTpocTaTnyeckoe none. Hanpsa)eHHOCTb 3N1eKTpocTaTnuieckoro nons. fMone ToyeyHoro 3apsaga. MpuHumn
CynepnosnLLMm 31eKTPOCTAaTUYECKOTO NoAs. CUA0BbIE IMHUM SNEKTPOCTAaTUYECKOTO MOA.

4. TIOTOK BEKTOpa HanpsXeHHOCTU 3NeKTpocTaTyeckoro nosA. Teopema OcTtporpagckoro-faycca ans
371eKTPUYECKOTO NONA B BaKyyMme.

6. NMpumeHeHWe Teopembl Maycca K pacyeTy 3/1eKTPOCTAaTUYECKMX Moein 3apAKeHHON BECKOHEYHOM MI0CKOCTH,
cdepsbl, Wapa v LUANHAPA B BaKyyMe.

7. Pabota no nepemelieH1o TO4e4YHOro 3apAaga B nosae To4e4yHoro 3apAaaa. Teopema O UMNPRYNALKUN BEKTOPA
HaMpPAXeHHOCTU 3N1eKTPOCTAaTUYECKOro nonq.

8. MNMoTteHuwnan S/1EKTPOCTAaTUHECKOro nonAa. Pa3HoOCTb NOTEHUMANOoB.
9. Ceasb mexay HanpAXeHHOCTbO U NOTEHLLMAIOM. SKBMMNOTEHLMaNbHbIE NOBEPXHOCTU.
10. Tunbl ANSNEKTPUKOB. I'Ionﬂpmsau,Mﬂ ANINEKTPUKOB. Harlpf-l)KEHHOCTb nona B AN3/1EKTPUKeE.

11. Teopema laycca anAa 31eKTPOCTATUYECKOrO MOAA B AWSIEKTPUKe. YCNOBMA Ha rpaHuULe pasgena asyx
OVN3NEKTPUKOB.

12. TIpOBOAHWK B 3/1EKTPOCTATUYECKOM MoOJle. INeKTPOCTaTUYecKoe mnone B MNOAOCTM  MPOBOAHMKA.
DNeKTpoCTaTUYeCKasa MHAYKUMA. DIEKTPOCTaTMYEeCKaa 3alumTa.

13. EmKoOCTb yeguHeHHOro npoBoAHWKa. KoHAeHcaTtopbl. EmKocTb KoHAaeHcaTopoB. CoeguHeHue
KOHAEeHCaTOpOoB.

14 dHeprus cuCTeMbI 3NEKTPUYECKUX 3apAL0B. DHEPrUa 3apAKEHHOro NPOBOAHMKA M KOHAEHCcaTopa. JHeprus
aneKTpmyeckoro nosd. O6bemHasn NJAOTHOCTb SHEPTUK.

15. DneKTpuYecknin Tok. YcnoBua cylectBoBaHuA. Cnuaa M NN1OTHOCTb TOKA.
16. CtopoHHue cunbl. IAC. HanpaxeHue.
17.3akoH Oma a1 0O 4HOPOAHOM LLenu B UHTErpanbHoi U anddepeHumnanbHom dopme.

18. ConpoTrBaeHne nNpoBoaHNKOB. CoeanHeHMe NPOBOAHMKOB. 3aBUCUMOCTb COMPOTUBIEHMSA MPOBOLHUKOB OT
TemnepaTtypbl. CBEPXNPOBOANUMOCTb.

19. PaboTa M MOLLHOCTb 3/IEKTPUYECKOrO TOKA. 3aKoH [koyna - JleHua B HTerpasbHon n gudodepeHumanbHoM
dopmax.

20. 3akoHbl OMa g1a HEeOAHOPOAHOrO YYACTKA LLenu 1 Aaa 3aMKHYTOM Lenu. MNMpasuna Kupxroda.
sonpocbl K BPK

Paspen «MarHetusm»



1. MarHuTHOe none. Bektop MarHuTHOM MHAOYKUNN. Cnnosble AIMHUN MATHUTHOTO MOAA.

2. MarHuTHoe nose NpoBOAHMKA C TOKOM. 3aKoH bro-Casapa-/lannaca. MpuHLUMN cynepnosnmummnm MarHUTHOro
nons.

3. [leicTBME MArHUTHOrO NOAS Ha MPOBOAHMKK ¢ TOKOM. Cnia Amnepa.

4. encTBne MarHMTHOTO Mo Ha ABMKyLWmeca 3apsaabl. Cuna JlopeHua.

5. [BuxKeHune 3apaxeHHbIX YacTuL, B MarHUTHOM MoJie.

6. MOTOK BEKTOpa MarHUTHOM MHAYKUUKU. Teopema laycca ANA MarHUTHOTO NOAA.

7. Teopema 0 LMPKYNALMM BEKTOPA MAarHUTHON MHAYKLMMN B BaKyyme.

8. MarHuTHOe nose coneHovaa u Toponaa.

9. PaboTa No nepemeLleHMo NPOBOAHMKA U KOHTYpPa C TOKOM B MarHMTHOM none.

10. OnbITbl ®apagen. ABNeHUE INEKTPOMATHUTHOM MHAYKLUMK. 3akoH Papages. Mpasuno JleHua.
11. ABneHne camonHayKunu. NotokocuenneHune. MHAYKTMBHOCTb. 9 C camonHAYKUMK.
12. SHeprua marHuTHOro nosA. O6bemMHasa NNOTHOCTb SHEPTUM MArHUTHOTO NONA.

13. MarHuTHOe none B Bewectse. MarHUTHOE No/ie aTOMOB Y MOJIEKYA.

14. Tunbl marHeTUKoB. [ina-, napamarHeTnsm.

15. BeKTop HamarHM4YeHHOCTU. HanpAXeHHOCTb MAarHMTHOro noada. MarHMTHaA BOCMPUMMUYMBOCTb M MAarHMUTHaA
NPOHMLAEMOCTb.

16. 3aKOH NONIHOrO TOKa A1 MAarHUTHOTO MO/IA B BELWLECTBE.

17.0cHoBbl Teopun MakcBenna gas 3N1eKTPOMarHMTHOro nosia. YpasHeHusa MakcBenia B UHTerpaabHon dpopme.
Paspgen «KonebaHusa v BONHbI»

1. KonebatenbHble npouecchbl. FapMoHUYecKme KosiebaHUsa 1 X XapaKTePUCTUKN.

2. MexaHu4eckue rapmoHudeckme KosiebaHus. FapMoHUYeCcKnii ocuMAnATop. MpyKUHHbIN, GUsndeckuii u
MaTeMaTUYeCKNn MasTHUKM.

3. CBoboaHble rapMmoHUMYecKme KonebaHus B KonebaTenbHOM KOHTYpe.

4. CnoseHue rapMoHUYECKUX KoNebaHWii O4HOro HanpaBaeHUA U OMHAKOBOM YacTOThI.
5. CnoxeHue AByX B3aMMHO NepneHAMKYNAPHbIX KonebaHWn 0AMHaKOBOM YacToTbI.

6. 3aTyxatowme KonebaHusA. ABToKonebaHUA. BbIHYyKAeHHble KonebaHma. PesoHaHc.

7. BosHbl. Mpupoaa v knaccudurKkauma BoaH. YpaBHeHue 6eryuieit BoiHbI. XapakTepucTuka BoaH. dasosasn
CKOPOCTb BOJIHbI.

8. DNeKTpoOMarH1UTHbIe BOJIHbI U UX CBOMCTBA. BekTop YMoBa-MoMHTUHTA.
Paspen «BonHOBaA M KBAaHTOBAA ONTUKA»
1. UHTepdepeHuma ceeTa. YCA0BUS MaKCUMyMa U MUHUMYMA Npu nHTepdepeHumm. OnbiT KOHra.
2. Andpakums ceeTa. Ycnosus HabatogeHma andparkumn. MpuHumn MNolireHca-dOpeHens.
3. MeTog 30H ®peHens. CeoricTBa 30H PpeHena. 30HHaAA NAACTUHKA.

4. Andpakuma dpayHrodepa Ha NAOCKOM LWEAN NPU HOPMaIbHOM NafeHUn ceeTa.



5. OAudpakyma ®payHrodepa Ha ANDPaAKLNMOHHON peLueTKe.

6. Qucnepcua ceeta. HopmanbHasa U aHOMasibHaA AMCNepcus.

7. Nonapusauunsa ceeta.

8. TennoBoe 13/y4yeHMe 1 ero XapaKTePUCTUKN. ABCONOTHO YepHOe Teso.

9. 3aKoH Kupxroda. PaBHOBECHOCTb TEMOBOrO U3NyYEHUA.

10. 3aKkoHbl CTedaHa-bonbumaHa, cmelLeHMa BuHa.

11. ®opmynbl Penes-OxuHca 1 MnaHka. M’MnoTesa o KBaHTOBOM NPUPOAE TEMOBOIO U3NYYEHUS.

12. Buabl dpotoaddekTa. 3akoHbl BHelwHero ¢potoaddekta. YpaBHeHMe INHIWITENHA ANs BHELLHEro
doToadodekrTa.

13. 3Heprna. Macca 1 MMNynbC CBETOBbIX KBAaHTOB. [laBneHune ceeTa.
14. Mopenn atoma TOMCOHa, NaaHeTapHaa moaenb Pesepdopaa.

15. /InHeMnyaTbI cnekTp atoma Bogopoaa. Cepun MlalimaHa, banbmepa, MaweHa, Bpeketa, MyHAaa.
0606ueHHan dopmyna banbmepa.

16. ATom Bogopoga no bopy. Noctynatel bopa. OnbiT PpaHKa u Nepua. CnekTp atoma Bogopoaa no bopy.






