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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 YK-1.2 3HaHusA: OyHaMEHTaIbHBIX 3aKOHOB IIPUPOBI U
Crniocoben Cucremarusupyer OCHOBHBIX (PU3MYECKHX 3aKOHOB B 00JaCTH
OCYILIECTBISITh  |0OHAPYKEHHYIO MEXaHUKH, MOJIEKYJISIPHON (PU3UKU U
IIOUCK, UH(pOpMaLHIO, TEPMOJUHAMMKH, 3JIEKTPUUECTBA U MATHETU3MA,
KPUTHYECKUM HOYYEHHYIO U3 Pa3HbIX |KOJIE€OaHMH ¥ BOJIH, BOJIHOBOM ONTHUKY; IPUYNHHO-
AQHAJIN3 U CUHTE3 |UCTOYHUKOB, B CJIE/ICTBEHHBIE CBSA3HM B PU3NYECKUX 3aKOHAX,
uHpOpMAIIMH, |COOTBETCTBHUHU C 001aCTH UX IPUMEHUMOCTH.
IIPUMEHSTD TpeOOBaHUSAMU U yMeHus: [IpuMeHATh OCHOBHBIE 3aKOHBI U3
CUCTEMHBIN YCIIOBUSIMU 3ajjauu pa3nu4HbIX obnacTeit Gpu3uku it 00BSICHEHUS
MOAX O, IS (bu3nUeCKUX SIBICHHIA; yCTaHABINBAThH U IpadUuecKu
pelieHus IPEJICTaBIISITh IPUYMHHO-CIIEACTBEHHbIE CBSI3U B
[IOCTABIIEHHBIX bu3nuecKrx 3aKoHaX. YMeeT pelaTh 3a/1aul U3
3a1a4 pasHbIX pa3enaoB (GUHKH.

HaBbIKH: VIMeeT HaBbIKK IpOBeeHUs (PU3MUECKUX
U3MEPEHUH U UCTIOIb30BAaHMS Ha MTPAKTUKE OCHOBHBIX
3aKOHOB (DU3HKH.

VK-1.3 BeiOupaer 3HaHus: DyHIAMEHTAIbHBIX 3aKOHOB IIPUPOIBI U
ONTUMAJIbHBIA BApUAHT |OCHOBHBIX (PU3MUYECKHX 3aKOHOB B 00JIaCTH
peleHus 3aJauu, MEXaHUKH, MOJIEKYJISIPHON (PU3UKU U
apryMeHTHpPYs CBOI TEPMOJUHAMMKH, JIEKTPUUECTBA U MATHETU3MA,
BBIOOD KoJIeOaHUI M BOJIH, BOJTHOBOM ONTHUKH; TPUYMHHO-

CJICZICTBEHHBIC CBSI3U B (PM3UYECKUX 3aKOHAX,
00J1aCTH UX MTPUMEHUMOCTH.

yMmeHusi: [IpuMeHSITE OCHOBHBIE 3aKOHBI 3
pasnuyHbIX o0nacteit pusnku 11 00bsICHEHUS
(bu3nUecKux sBICHUI; yCTaHABINBATh U rpaduuecKu
NPECTaBIATh IPHYNHHO-CIICICTBEHHBIE CBS3H B
du3nUecKrX 3aKOHaX. YMEET pemiaTh 3a/1a4d 13
pasHbIX pa3/ienoB (QUHKH.

HaBBIKU: lIMeeT HaBbIKK NTpOBEAEHUS (PUBNUECKUX
W3MEPEHUH U UCTIONB30BaHUs Ha IPAKTUKE OCHOBHBIX
3aKOHOB (DU3HKH.




VK-1.4 PazpabaTsiBact
BapUaHTHI PEIICHUS
pOoOJIEMHOM CUTYyaITH
Ha OCHOBE CHCTEMHOT'O
M0JIX0/1a M KPUTHYECKOTO
aHaJM3a JIOCTYIHBIX
HUCTOYHHUKOB
uHpopMaun

3HaHusA: OyHIaMEHTAIBHBIX 3aKOHOB ITPUPOJIBI U
OCHOBHBIX (DM3MYECKHX 3aKOHOB B 00J1aCTH
MEXaHUKH, MOJICKYJISIPHOH (pU3HKH 1
TEPMOJIMHAMHKH, HIEKTPUUECTBA U MarHETU3MA,
KoJIeOaHUI ¥ BOJIH, BOJTHOBOM ONTUKH; HPUYMHHO-
CJIEZICTBEHHBIE CBSI3U B (PU3NYECKUX 3aKOHAX,
00J1aCTH UX IPUMEHUMOCTH.

yMmeHusi: [IpuMeHSITH OCHOBHBIE 3aKOHBI U3
pa3nu4HbIX obnacteit Gpusuku 11 00BbsICHEHUS
(bu3nyecKux sIBJICHUI; ycTaHABJINBaTh U rpaduuecKu
HPEICTaBIATh IPUUNHHO-CIIEICTBEHHbIE CBSA3H B
¢du3nUecKrx 3aKoHaX. YMEET pelaTh 3a/1a4u U3
pa3HBIX pa3ienoB (PU3UKU.

HaBbIKH: VIMeeT HaBBIKK TIpOBeeHUS (PU3HMUECKUX
M3MEPEHUH U UCTIONBb30BaHUs HA IPAKTUKE OCHOBHBIX
3aKOHOB (DU3HKH.

VYK-1.5 ®opmynupyer u
apryMEHTHPYET BBIBOJIBI
U CYXK/ICHHSI, B TOM YHCJIC
C IPUMEHEHUEM
¢dmocodpckoro
HNOHSATUHHOTO anmnapara

3HaHus: DyHAaMEHTaJIbHBIX 3aKOHOB NIPUPOIBI U
OCHOBHBIX (PU3NYECKUX 3aKOHOB B 00JaCTH
MEXaHUKH, MOJIEKYJIIPHOHN (pU3UKH 1
TEPMOJUHAMUKH, 3JIEKTPUUECTBA U MATHETU3MA,
Kosie0aHuM U BOJIH, BOJTHOBOM ONTUKH; IPUUHUHHO-
CJIEZICTBEHHBIE CBSI3U B (PU3UYECKUX 3aKOHAX,
001aCTH UX IPUMEHUMOCTH.

yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
pa3nn4HbIX o0nacTeit Gpu3uku st 00BSICHEHUS
(bu3NYeCKUX SIBICHUH; yCTaHABIUBATh U rpapuuecKku
IIPEJICTaBIISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U B
¢du3nuecKrx 3aKoHaX. YMeeT pelaTh 3a/1a4l U3
pasHbIX pa3/enoB (QUHKH.

HaBBIKH: VIMeeT HaBbIKM TPOBEACHUS (PU3UUECKUX
M3MEPEHUI U NCIIOJIb30BaHUS Ha MPAKTUKE OCHOBHBIX
3aKOHOB (DM3HKHU.

VK-1.1 Brimonaser
MMOKMCK HEOOXOAUMOM JIJIS
pelIeHus TOCTaBICHHOM
3ajauu nHpopManuu, eé
KPUTUYECKUI aHaIIn3,
000011IEHE N
MpEICTABICHUE HA
OCHOBE 3HaHUM
€CTECTBEHHO-HAYUHBIX
JHCIHIUIHH U
COBPEMEHHBIX
MH(pOpPMaILlMOHHBIX
TEXHOJIOTUH

3HaHusA: OyHIaMEHTAIbHBIX 3aKOHOB ITPUPOJIBI U
OCHOBHBIX (DM3WYECKHX 3aKOHOB B 00J1aCTH
MEXaHUKH, MOJIEKYJISIPHOH (PH3UKH 1
TEPMOJIMHAMMKH, JIEKTPUUECTBA U MarHETU3MA,
KoJIeOaHUI ¥ BOJIH, BOJTHOBOM ONTHUKH; TPUUMHHO-
CJICZICTBEHHBIC CBSI3U B (PM3UYECKUX 3aKOHAX,
00J1aCTH UX MPUMEHUMOCTH.

ymeHusi: [IpuMeHITE OCHOBHBIE 3aKOHBI H3
pa3nu4HbIX o0nacteit pu3uku 11 00bsICHEHUS
(bu3nUecKux sIBICHUI; yCTaHABINBATh U rpaduuecKu
NPECTaBIATh IPHYNHHO-CIICICTBEHHBIE CBS3H B
bU3NIeCKNX 3aKOHAX. YMEET peliaTh 3a/1a4d 13
pasHBIX pa3/ienoB (GUNKH.

HaBBIKU: lIMeeT HaBbIKK TPOBEAEHUS (PUBNUECKUX
W3MEPEHUH U UCTIONB30BaHUs Ha IPAKTUKE OCHOBHBIX
3aKOHOB (DU3HKH.




2. OIIK-1
Crniocoben
peliaTh TUIOBbIE
3a7a4u
npodeccruoHalb
HOU
JESITEIIbHOCTH
Ha OCHOBE
3HAHUU
OCHOBHBIX
3aKOHOB
MaTeMaTHYECKU
X"
€CTECTBCHHBIX
HayK C
IPUMCHCHUEM
uH(pOpMaITMOHH
o-
KOMMYHHKAITIOH
HBIX TEXHOJIOTHUM

OIlIK-1.1
JleMoHCTpUpYyET 3HaHUE
OCHOBHBIX 3aKOHOB
MaTeMaTHYECKUX,
€CTECTBEHOHAYYHBIX U
obmenpodecCuoHaTbHBIX
JUCIUILINH,
HEOOXOAUMBIX I
pelleHus: TUIIOBBIX 3a/1a4
B o0acTu
npodeccuoHanbHOM
JESTEIIbHOCTH

3HaHusA: OyHIaMEHTAIBHBIX 3aKOHOB ITPUPOJIBI U
OCHOBHBIX (DM3MYECKHX 3aKOHOB B 00J1aCTH
MEXaHUKH, MOJICKYJISIPHOH (pU3HKH 1
TEPMOJIMHAMHKH, HIEKTPUUECTBA U MarHETU3MA,
KoJIeOaHUI ¥ BOJIH, BOJTHOBOM ONTUKH; HPUYMHHO-
CJIEZICTBEHHBIE CBSI3U B (PU3NYECKUX 3aKOHAX,
00J1aCTH UX IPUMEHUMOCTH.

yMmeHusi: [IpuMeHSITH OCHOBHBIE 3aKOHBI U3
pa3nu4HbIX obnacteit Gpusuku 11 00BbsICHEHUS
(bu3nyecKux sIBJICHUI; ycTaHABJINBaTh U rpaduuecKu
HPEICTaBIATh IPUUNHHO-CIIEICTBEHHbIE CBSA3H B
¢du3nUecKrx 3aKoHaX. YMEET pelaTh 3a/1a4u U3
pa3HBIX pa3ienoB (PU3UKU.

HaBbIKH: VIMeeT HaBBIKK TIpOBeeHUS (PU3HMUECKUX
M3MEPEHUH U UCTIONBb30BaHUs HA IPAKTUKE OCHOBHBIX
3aKOHOB (DU3HKH.

OIIK-1.2 Hcnons3yer
3HAHUSI OCHOBHBIX
3aKOHOB
MaTeMaTHYECKUX U
CCTCCTBCHHBIX HAYK IJIA
pelLIeHHs CTaHJapTHBIX
3aj1a4 B
npodeccuoHaIbHON
JeSITEIbBHOCTH

3HaHus: DyHAaMEHTaJIbHBIX 3aKOHOB NIPUPOIBI U
OCHOBHBIX (PU3NYECKUX 3aKOHOB B 00JaCTH
MEXaHUKH, MOJIEKYJIIPHOHN (pU3UKH 1
TEPMOJUHAMUKH, 3JIEKTPUUECTBA U MATHETU3MA,
Kosie0aHuM U BOJIH, BOJTHOBOM ONTUKH; IPUUHUHHO-
CJIEZICTBEHHBIE CBSI3U B (PU3UYECKUX 3aKOHAX,
001aCTH UX IPUMEHUMOCTH.

yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
pa3nn4HbIX o0nacTeit Gpu3uku st 00BSICHEHUS
(bu3NYeCKUX SIBICHUH; yCTaHABIUBATh U rpapuuecKku
IIPEJICTaBIISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U B
¢du3nuecKrx 3aKoHaX. YMeeT pelaTh 3a/1a4l U3
pasHbIX pa3/enoB (QUHKH.

HaBBIKH: VIMeeT HaBbIKM TPOBEACHUS (PU3UUECKUX
M3MEPEHUI U NCIIOJIb30BaHUS Ha MPAKTUKE OCHOBHBIX
3aKOHOB (DM3HKHU.

OIIK-1.3 ITpumenser
MH(OPMaLMOHHO-
KOMMYHHKAIIHOHHbIE
TEXHOJIOTHH B pEIICHUN
TUIOBBIX 3a7a4
npodecCHOHATbHON
JESATEIILHOCTH

SHaAHUA:

YMeHHus:

HaBbIKU: [IpuMeHseT uHpopMamoHHO-
KOMMYHHKAI[IOHHbIE TEXHOJIOTUH B PEIIEHUN
TUIOBBIX 337a4 NMPO(eCcCHOHANBHOM eI TeTbHOCTH

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHoN gacTu OITOIT.
JuctunnuHa sBisieTcst 00s13aTeIbHOM

Hns  mpomoimkeHus  (GoOpMUpPOBAHUS — 3asABICHHBIX  KOMIIETCHIIMH  HEOOXOAWMBI  3HAHHS
npenmectTByromux nuciuiumi: Matematuka (YK-1), Xumus (YK-1), Hauepratensnas reomerpust
u umxenepHas rpaduka (YK-1), Maremaruka (OIIK-1), Xumus (OITK-1)

W3ydyaemass MUCHUIUIMHA SIBIISIETCS OCHOBOM I TMPOIOIKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETCHIIMK B cieayrommx auciuiuimHax: ®@unocodpuss  (YK-1), OcHOBBI  HaydHBIX
uccaenoBannii (YK-1), I'mapasnuka (OIIK-1), Temmorexunuka (OIIK-1), Dnexrporexnuka (OIIK-
1), Mexanuka (OIIK-1); rocymapcTBeHHOW HTOTrOBOW arTectanuu B (opme: BrimonHeHne u
RATITUTA RRITTVCKHOU



kBanmrukanuonHon padoter (YK-1), BeimomHenne u 3amura BBITYCKHON KBaJIM(PUKAIIMOHHOMN
pa6otsi (OITK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAO0JIOIMYECKHE TEXHOJIOTUH,
peaNn3yrolIue JESITEIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXO/IBI.

OCHOBHBIMHU CTPAaTErMYECKUMH TEXHOJIOTHSAMHU SIBIISIFOTCS: JICKLIIMOHHBIEC 3aHATHS, IPAKTUYECKUE U
n1abopaTOpHbIE 3aHATUS, IPOLEAYPHI CaMOOOyUEHUS

Ha noctmkenme KOHKPETHBIX Lieleld OOy4eHHs HalpaBieHbl TPUMEHSEMbIE TaKTUYECKHUE
TEXHOJIOTHH: KJIACCUYECKas! JICKIIMS

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

3 cemecTp
. Konunuectso | Dopmupyemeie
Bunel u TeMbl 3aHITHI
4acoB KOMIETEHINH

Du3nyecKkne 0CHOBbI MEXaHUKH 55 OIIK-1, YK-1
Jlexuus. Jlekuust 1. O630pHast IeKUKS IO MEXaHUKE 2
[TpakTueckoe 3ansatue. [Ipakruueckoe 3anstre 1. OCHOBBI 2
MEXaHHUKHU
JlaboparopHas padota. JlaboparopHas padora "M3ydeHue 3akOHOB 2
BpAILlaTEIbHOTO ABMKEHUS Ha MasiTHHKE Obepbeka
3amaHus A1 CaMOCTOSITEIILHON pa0OThI, B TOM YUCIIC BHITIOJTHCHHE
1) IIpopaboTka TEOPETUYECKOTO MaTepralia Mo pa3aeiy
"Mexanuka".
2) Pemennie caMocTOSATENBHON pabOTHI B 37IEKTPOHHOM Kypce (DK).
3) Beimosnaenue otyeTa no sabopaTopHoit padoTe.
4) BelnosiHEeHUE TecTa MO 3alIUTe 1abopaTopHbIX padboT B JK. 49
OCHOBBI MOJIEKYJISIPHON GU3NKH U TEPMOTUHAMUKH 53 OIIK-1, YK-1
Jlexuus. Jlekuust 2 O630pHast JeK1Us 110 MOJEKYJISIpHON (u3nKe 2
JlaGopaTtopHast pabora. JlabopaTopHas padota "Ornpezaenenue 2
KoddduIlMeHTa BI3KOCTH KUIKOCTH 10 MeToay CTokca
3amaHus QI CaMOCTOSITEIILHON pa0OThI, B TOM YHCIIC BHITIOJTHCHHE
PTP
1) [IpopabGoTka TeopeTHUeCKOro MaTepuraia mo pa3ueny
"MonexkynsipHO-KUHETHYECKAsl TEOPUS Ta30B U TEPMOAMHAMHUKA".
2) Pemenne caMocTosITENHFHOM pabOTHI B 31eKTpOHHOM Kypce (DK).
3) BeimonHenne pacueTHO-rpaduuecKoro 3agaHus Mo
nabopaTtopHo#t padote "Onpenenenue kodhdunmenta [lyaccona
115 Bo3ayxa meroaoM Kiemana-/lezopma" ¢ ucnons3oBanuem K.
4) BeimonmHeHue oTyeTa 1Mo J1abopaTopHO padoTe.
5) BeInoiaHeHre TECTOB M0 3almTe JabopaTopHbIX padot B K. 49
WMuas xoHTakTHAas pabora: 0

4 cemecTtp

. Konnuectso | Dopmupyemblie

Bunel u TemMbl 3aHSITHI
4acoB KOMIETEHINH

DJIeKTPOAHNHAMHKA 72 OIIK-1, YK-1
Jlexmms. O630pHast JEKIHS O AJEKTPOCTATHKE 2




[IpakTunueckoe 3ausatue. [Ipaktuyeckoe 3anatue "XapakTepUCTUKU 2
3JIEKTPOCTATHYECKOTO ITOJIs"

JlaGopaTtopHas pabora. JlabopaTopHas pabora 2
"DKcrnepuMeHTalIbHasg IPOBEpKa TeopeMsbl | 'aycca"

3anaHus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BBITIOJIHEHHE
PTP

1) [IpopaboTka TEOPEeTUYECKOTO MaTepralia o pasaeiy
"DnekTpoauHaMuKka'.

2) Pemenne caMmocTosTENbHBIX PabOT B sieKTpoHHOM Kypce (DK).
3) BrinonHeHue pacueTHO-TpaduuecKoro 3aJaHusl 1o
nabopaTopHoii pabote "OmnpeneneHue yeapHOTO 3aps/ia MJIEKTPOHA
METOJIOM MarHeTpoHa" ¢ ucnonb3oBaHuem JK.

4) BeimosHeHre oTYeTa 1o JIabopaTopHOM padoTe.

5) BbInosHEeHre TECTOB M0 3amTe Ja60paTopHbIX padoT B DK. 66

Wnas xoHTakTHasg padora: 0

IToaroTroBka K dK3aMeHY 30

IIpoBeieHne SK3aMeHa 6
5 cemecTp

Konnuecto | Dopmupyembie

Bunsl 1 TeMbI 3aHATHH
JacoB KOMIIETEHIINU

Kosie0anusi 1 BOJIHBI. JJieMeHThI BOJITHOBOH U KBAHTOBOM 72 OIIK-1, YK-1
ONTHKH

Jlexmms. O630pHas JeKIKs IO KOJIeOaHUSIM 1 BOJTHAM. 2

JlaboparopHuas pabdota. Jlaboparopras padora "Kosbma HeroToHa" 2

3amaHus QI CaMOCTOSITEIILHON paOOThI, B TOM YHCIIC BHITIOJTHCHHE
PI'P

1) IIpopaboTka TeOpeTUYECKOT0O MaTepralia o pasaeiy
"Konebanus u BOIHBI".

2) [IpopaboTKka TEOPETUUECKOTO MaTepuaa Mo pasenam
"D51eMEeHTBI BOJTHOBOW U KBAHTOBOM ONTUKH"

3) Pemenne caMoCTOSITENNBHBIX paboT B 351eKTpoHHOM Kypce (DK).
3) BeimonHenue pacueTHO-rpaduuecKoro 3agaHus mo
nabopaTopHoi padote "OmnpenereHue CKOPOCTH 3ByKa B Bo3yxe" ¢
ucnonb3zoBanuem OK.

4) BeimonHeHue oTyeTa 1o JiabopaTopHoii padoTe.

5) BeInoiaHeHre TECTOB M0 3amTe JabopaTopHbIX padoT B DK. 68

Wuas koHTakTHas padora: 0

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHUTUINHBI

N3yuenune nucturminHbl GU3MKa PEKOMEHIyeTCsl HadaTh ¢ 03HAKOMIICHHS C pabodeil mporpaMmmon,
ee CTPYKTYypOll M coJep>KaHHEM pa3/esoB. YUeOHbI MaTepuand CTPYKTYpUPOBaH, H3Yy4€HUE
JVCLIUTUTMHBI OCYILECTBISETCA B TEMaTU4YeCKON II0CJIEA0BATENBHOCTH.
3aHATHS JIEKHHOHHOTO THNA JAIOT CUCTEMAaTHU3MPOBAHHBIC 3HAHUS MO JUCHUIUIMHE (QU3HKa,
KOHIICHTPUPYIOT BHUMaHUE Ha HanOOJee CIIOKHBIX M BaKHBIX BOMpOcax. Bo BpeMs JIEKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuaia; oOpamaTs BHUMaHUE Ha
(GOpMYIMPOBKM M KaTEropuu, pacKpbIBAIOIIME CYTh NpPOOJEeMbl, SIBICHHS WM IPOLECCa;
3aukcupoBaTh BBIBOJIBI u MPAaKTUYECKHE pPEKOMEHAALNH.
[TonrotoBka K 3aHATHSM CEeMHHAPCKOTO THINA BKJIIOYAET O3HAKOMJIEHHE C IUIAHOM
MPAKTUYECKOTO 3aHATUSA; PabOTy € KOHCIEKTOM JIEKIMH, BBIMOJHEHHE JIOMAIHEro 3aJaHus,
paboty ¢ yueOHOI U y4eOHO-METOAMYECKON JIUTEPATYPOil, HAYYHBIMHU M3IaHUSMH U



JJIEKTPOHHBIMU 00pa30BaTENbHBIMU PECYypcaMH, PEKOMEHJIOBAaHHBIMU palouell mporpammoit
TUCIAILINHEI ¢busuka.
CopnepxaHue caMOCTOSTENbHOI PadoThl onpenensercs padodeld NporpaMMmon JUCLMILIMHBL
¢usrka, ONEHOYHBIMH W METOJMYECKUMH MaTepualiaMd, 3aJaHUsIMH U yKa3aHUSIMU
npenogaBarenss. CamocTtostenbHas paboTa MOXET OCYIIECTBISATBCA B AyJUTOPHOM H
BHeayuTOpHOU (popmax. DPHEKTHBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIBHONH pabOThI
SBIIIETCSL  DJIGKTPOHHAsT HMH(POPMAIMOHHO-00pa3oBaTeibHAsl CpelAa YHUBEPCHTETa, KOTOpas
o0ecrneunBaeT JOCTYN K 00pa30BaTeIbHOM MporpaMMe, paboueit mporpaMmme IUCHUIUINHBI GU3HKA,
K OJJIKTPOHHBIM  OHMONMOTEYHBIM CcHCTEMaM, MpPOPecCHOHANbHBIM 0a3aM  JaHHBIX H
nH(}OPMaLMOHHBIM CIPaBOYHBIM CUCTEMaM.
W3ydyeHrne IUCHUTUIMHBI (DU3HMKA BKIIOYACT BBIMOJTHCHHE CAMOCTOSATEIBHBIX W J1a0OPATOPHBIX
paboT, BBITIOJHEHUE pACUYCTHO-TPAPUUECKUX 3aJaHU U TECTOB IO 3aIIUTE JTAOOPATOPHBIX PadoT.
[lepuoanunocTh npoBeneHUs], GOPMbI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, CUCTEMa OLICHUBAHMUS
xoJ1a OCBOGHUS TUCIUILTAH MPEICTaBICHbI B paboueii porpamme.
®DopMoii TPOMEKYTOUHON aTTECTAIlUU TI0 JUCIHUILIUHE (PHU3UKA SBIISETCS dK3aMeH (4 cemecTp) |
BPK (5 cemectp).

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANMYECKOE
OBECIIEYEHUME JUCIHUITIMHbI

6.1. YueOHO-MeTOIMYECKOE obecrieueHne

KomnuectBo
9K3EMIUISIPOB ITEYATHBIX
NoNe CHUCOK UCTIOJIB3yeMOH JIUTEPATYPhI M3 JBHHH, HMCIOIIMXCA B
n/m OHOIHNOTEKE, MITH
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu uTepHer
YYEBHBIE, YYEBHO-METO/IMYECKWE M1 HAYUHBIE U3JJAHU A
1. |Tpodumona, Taucuss MBanoBHa. COOpHHK 3amad MO Kypcy 97
¢uszukn c¢ pemenusmu [Tekcr] : yueb. mocobue s
cryneHToB By30B / T. W. Tpodumosa, 3. I'. [TaBnoBa. 5-e u3z.,
crep. M.: Beicias mkona, 2004. - 589 c. ISBN 5-06-004164-
6. Dx3eMILIsIpel: Bcero 97.
2. |Tpocpumona, Taucus HBanoHa. Kypc ¢usuxum [Tekcr] : 82

[yuebHOE nocobue JUISt MHXEHEPHO-TEXHUUECKUX
cnenuansHocteid By3oB] / T. U. Tpodumosa. 22-e uzn., crep.
Mocksa: Akamemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3emmapsl: Bcero 82.

3. |CaBempeB, HUroppr  BmagmmupoBuu. Kypc  usuku
[DnexTpoHHBIi pecype] : yueOHOe mocodue : B 3 tomax. T. 2| https://e.lanbook.com/book/1
: DnextpuuectBo. Konebanus u Bomubl. BonmHoBas onTuka. 7- 84164

e m31., cTep., 2022. - 468 c. ISBN 978-5-8114-9096-7.

4. |CasenbeB, Uropp BmamumupoBuu. Kypc o6meit ¢usuku
[DnexTpoHHBIi pecype] : yueOHOe mocodue : B 3 tomax. T. 1|https://e.lanbook.com/book/3

: Mexannka. MonekynspHas pusuka. 19-e uzz., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.
5. |Dnexrpomarnerusm [Tekcr| : maboparopHsblil mpakTukym / JI. 1/

A. T'puropeeB, C. B. Kpacunsnukosa, JI. A. Anapeesa [u| https://portal.volgatech.net/b
ap.]; M-Bo ob6pasoBanus u Hayku Poc. @enepanuun, ®I'BOY | ooks/Elektromagnetizm_202

BO '"Tlosomxk. roc. Texuomn. yH-t". Homkap-Oma: IIT'TY, 3.pdf
2023. - 80 c. ISBN 978-5-8158-2346-4. Dk3eMILISIPBL: BCETO
6. [Monekynsipuas ¢usuka. Tepmoaunamuka [Tekcrt] : 136 /

n1abopaTOPHBII MPAKTHKYM : [ U1 HHKeHepHO-TexHnueckux | https://portal.volgatech.net/b




CHENUaIbHOCTEH W HaNpaBlIEHWH MOATOTOBKH OakayiaBpoB]| /
[d. P. bakuesa [u ap.] ; nox pen. A. C. MacnennukoBa, M. E.

ooks/Bakieva_molekuliarnai
a_fizika_termodinamika_201

I'opneeBa; M-Bo oOpa3oBanusst u Hayku Poc. denepanuu, 7.pdf
@denmep. rTOoCc. OromkeT. o0pa3.  y4pexkICHHE  BBICII.

o6pasoBarus "IToBomk. roc. Texuon. yH-T". Momkap-Omna:

nrry, 2017. - 87 ¢ ISBN 978-5-8158-1914-6.

DK3eMIusIpel: Bcero 136.

7. |KBantoBas um snmepnas ¢usmka [Tekcr] : mabopaTopHBIHA 19 /
NPaKTUKyM : [1as crymenToB 1-2 KypcoB Bcex Texnumueckux | https://portal.volgatech.net/b
HampaBjieHud mnoarotoBku W cnemnmanbHocter| / I'. 11| ooks/Gogelashvili_Kvantova
I'orenamsunu, M. E. I'opaees, C. B. Kpacunsaukosa [u ap.].[ia_i_iadernaia_fizika 2018.p
; pemaktop ['. L. ToremamBuiu; M-BO HayKH M BBICII. df
obpazoBanus Poc. @enepanuu, ®I'BOY BO "lloBomxk. roc.
texnon. yu-1". HMomkap-Ona: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmuasapsl: Bcero 19.

8. |BomnoBas ontmka [Tekcr]| : maboparopHsrii mpaktukym / I. 15 /

L. INorenamBunu, A. C. Macnennukos, /. C. Macac, JI. B.
HenumeBa; MUHUCTEPCTBO HAYKU U BbICIIEr0 00Opa3oBaHUS

https://portal.volgatech.net/b
ooks/Volnovaya_optika_ 202

Poccuiickoit  ®Deneparn, OIBOY BO  "IloBomxkckuit 1.pdf
roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI yHHUBEpCUTET".
Womkap-Oma: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-
2231-3. Dx3eMmuisapsl: Bcero 15.
6.2. MatepuanbHO-TeXHUYECKas 0a3a U MporpaMMHOE 00ecrieueHne
NeNe | Aynutopun s ipose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 209 () KOMIUIEKT  TTPUBOPOB  (1),[Microsoft Office
VYcranoBka ana  ompen.otHomenus|Standard, Arent Dr.Web,
TEIUIOEMK. BO31yXa pu | Komruiekr 1o JU1s
MOCTOSIH.JIABJICHUM W TOCTOSIHHOM |peIIeHus OCHOBHBIX
o0obéme (1), VYcraHoBka  JIsA|MOJIB30BATEILCKUX 3ajad,
ompeaeneHuss kodddui.  BsA3KocTH|BUpTyanbHBIN MPAKTUKYM
BO3/IyXa (1), VYcranoBka|no ¢usuke 111 BY30B (B
naboparopHas "MamuHa ATByzna"|2 yacTax)
OM 11 (1), YcranoBka nabopaTopHas
"Mastauk OGepbeka" OM 14 (1),
KomMmiext yueoHoi Mmedenu (1)
2. 216 (1) IIK S404,2  400W/Intel Core i3[Microsoft Office
540/xJ1aB. , MBIIIb, MOHHT. 21,5"|Standard, Arent Dr.Web,
VA2248-LED (17), Kommnekt|Kommiekr 1o JUTSt
yaeonon mebemnu (1) perieHus OCHOBHBIX
MOJIb30BATEIbCKUX 3ajad,
BupryanbHblii IpakTUKYM
no ¢usuke ans BY3oB (B
2 4acTsX)
3. 212 (1) BOJIBTMETP VYHUBEPCAJI (2),[|Microsoft Office
JlabopaTopHas ycranoBka|Standard, Arent Dr.Web,
"OnexTpoBakyyMHbIi prbop ¢ y3kuM |Kommiekt 10 mis




nygKom" UE307070-230 (2),|perenns OCHOBHBIX
Jlabopatopusiit komiuieke JIKD-7 (1), [monb3oBarenbckux 3amad,
JlaGopatopupiii  koMmrieke  JIKD-7|BupryanbHblii mpakTHKyM
"Onex (1), Kommekr yueGHol|no ¢pusuke mis BY3oB (B
mebenn (1) 2 4acTsx)

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBLI ®OHJ OLIEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLCHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHUM, TITyOnHa yCBOCHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHE WH3JaraTh MaTepuail (4eTKOCTb, I'PAaMOTHOCTh H3JIOKCHHS MaTepuaja, TOYHOCTh H
IIOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuaa);

- YMEHHE IPUMEHSTh TEOPETHYECKUE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUi.

IMxana OLICHUBAHMIA IIPEACTABIICHA HUKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [IIkana
Kpurepuu onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIIUHU
[Toporossiii OOyuvaromuiics ¥WMeeT 3HAaHUS OCHOBHOIO MarepHana,| yJaoBler-
YPOBEHb MPOSBISIET yMEHWUE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTrepuala,
HEJO0CTAaTOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBINIOJIHEHUH IIPAKTUYECKUX 3aJaHUMN.

[IponBunyTteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajad, BJaZieeT HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMaMH UX BBIITOITHEHUSA

Bricokuit ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOWJI IPOrPaMMHBIN|  OTJIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPHUS C IPAKTUKOW, IPU 3TOM
oOyyaroluiics He  3aTpyaHsieTcsi C  OTBETOM  IpH
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiseTCs  C
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIAMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPaTypo, MEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT TMPUHATHIE pPELICHHs, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMH  HaBbIKaMHU, MPHEMAaMHU  BBIOJIHEHHUS
MIPAKTUYECKUX paboOT

7.1. IlpomexyTouHast aTTecTalus 00y4aronuxcs
[TpomexyTouHasi aTrTecTalysi o0y4yaroUuIMXcs HallpaBJIeHa Ha OICHHBAHHE Pe3yJbTaTOB OOy4eHHUS
10 JUCUUIUIMHE (MOIYJIIO) U IPOBOJUTCS C HCIIOIB30BaHUEM (DOHIOB OLIEHOUYHBIX CPEJICTB.

[IpuMepbl THMOBBIX KOHTPOJBHBIX 3aJaHUi W3 0a3bl (OHHA OICHOYHBIX CPEACTB IO
00pa3oBaTeNbHON IPOrpaMMe.

Cemectp 3



Tunosble 3agaHUA N0 MEXaHUKe.

1) ABuykeHne maTepuanbHOM TOYKM 3a4aHO ypaBHeHueMm, r(t) = i(At?)+jBt+kC, 2de A = 1 m/c?, B=5m/c, C =
15 m. Halitu BbipakeHus V(t) n a(t). Ana momeHTa BpeMeHu t =2 ¢ BbIYUCINUTL: MOAY/Ib CKOPOCTU, MOAY b
YCKOPEHUSA, MOAYNb TaHTeHLMaIbHOTO YCKOPEHMSA, MOAY/lb HOPMAIbHOTO YCKOPEHMWS.

2) CaHKM Maccoit m =5 Ke cnycKatoT Ha BEpPEBKe C ropbl, UMetoLen yron HaknoHa 30°. Haiaute cuny
HaTAMEHUA BEPEBKM, ECNIN YCKOPEHME CaHOK a = 1 M/c. TpeHne CaHOK O FrOpKY He Y4nTbiBaTb.

3) HaTM MOMEHT MHEePLMM TOHKOTO OAHOPOAHOIO KoMbLa paanycom R = 20 cm u maccon m =100
2 OTHOCUTE/IbHO OCK, MePNeHAMKYNAPHOM MIOCKOCTU OCHOBAHMA M NpoXodsallel yepes cepeanHy o4HOro
M3 paguycoB Kosblia.

4) OAHOPOAHbIN CTEPKEHb ANIMHON | =2 M U Maccolt m =5 Ke BpalllaeTcsa B BEPTUKabHOM NIOCKOCTU
BOKPYr FOPU30HTA/IbHOM OCK, MPOXOAALLEN Yepes cepeamnHy CTepKHA. C KaKUM Yr/I0BbIM YCKOPEHMEM
BpaLLAeTCs CTEePXKEeHb, €C/IN Ha HEero AencTByeT MOMEHT cuin M=50 H m?

5) U3 onpbiCcKMBaTENSA MAOAOBbIX AePeBbeB BbI6PaCchiBAETCA CTPYA KMAKOCTU CO CKOPOCTLIO V2 = 25 M/C,
NAOTHOCTb XMaKocTh 1 r/cm®. Kakoe gaBneHue p; co3aaet Komnpeccop B 6ake onpbickusartens?

Tunosble 3agaaHUA N0 MOJIeKYNAPHONU dUsmKe.

1) JaBneHune Bo3ayxa BHYTPY NAOTHO 3aKyNOpPeHHOM ByTbINKM Npy TemnepaTtype t; = 7°C paBHo p; = 100
K[a. Mpwu HarpeBaHUK BYTbINKKM NPOOKa BbleTena. [lo Kakol TemnepaTtypsbl t; Harpenu 6yTbiNb, eciu
npo6bka BblaepKMBaeT gasneHue pz = 130 kla?

2) Ha ckonbKo yMmeHbLuMTCA aTmochepHoe aasneHue p = 100 kla npu nogbeme Habnogatena Hag,
NOBEPXHOCTbIO 3eMn Ha BblicoTy h =100 m? CunTaTb, YTO TemnepaTypa Bo3ayxa T =290 K n He usmeHsAeTca
C BbICOTO.

3) Kakoe KosinyecTBo TenoTbl Q TepsaeTcs exevyacHo Yepes ABOVHY NapHUKOBYHO pamMy 3a cyeT
TEenJ0NPOBOAHOCTM BO3yXa, 3aK/HOYEHHOTO MeXAy eé NoANaMUAHBIMU NAeHKammK? MNaowanb Kaxkaom
nneHKkn S=4 M2, pacctosHne mexkay Humu x =30 cm. TemnepaTypa B NapHuKe t; = 18°C, Temnepatypa
Hapy»KHOro Bo3ayxa t;=-20° C. TemnepaTtypy t BO34yxa MexKay NNeHKaMW CYUTATb PaBHOM cpeaHemy
apndmeTUHECKOMY TeMMNepaTyp B MAPHUKE U B OKPYXKatoLLeM NpoCTpaHCcTBe. Paguyc Mmosieky bl BO3ayxa r
=15 Hem. MonapHaa macca Bosayxa M =0,029 ke/morns.

4) B no4BEHHOM MOHO/INTE 3@ CHET €ro MOPMUCTOCTU (KanUANAPHOCTM) BOAA NOAHANACL Ha BbicOTy h = 40
cm. CunTas, YTO NOPbl UMEIDT UUAUHAPMUYECKYO GOpMY, a BOAA NMOTHOCTbIO CMayYnBaET NOYBY, ONpPeae/nTb
anameTp d noyseHHbIX Kanuanapos (nop).

5) OnpeaennTb KONMYECTBO TEMNIOTbI, MOMI0LWAEMOe BOAOPOAOM Maccoi m = 0,2 K2 Npu ero HarpeBaHuu
oT TemnepaTtypbl t; =0°C go TemnepaTtypsbl t; =100°C npy NOCTOSSHHOM AaB/eHUN. HalTu TakXKe N3MeHeHne
BHYTPEHHEN SHeprnun rasa 1 cosepLluaemyo UM paborTy.

Cemectp 4
Tunosble 3aaHUA NO 3/1€KTPOANHAMMUKE.

1) iBe AvHHbIE NapaniesbHble OA4HOMMEHHO 3apPsAXKEHHbIE HUTU PACMO/OMXKeHbl Ha paccToaHuu a =0,1

M Opyr OT Apyra. JInHelHaa NJA0THOCTb 3apAAa Ha HUTAX oAMHaKoBa U pasHa 10 MKKA/m. HaliTu BenMumHy
W HanpaB/ieHVe HaMpPsXXEHHOCTU Pe3y/IbTUPYIOLWErO 3/1IEKTPUYECKOTO NO/A B TOYKE, HaxoAsulencs

Ha paccToAHWUU r = 0,1 M OT KaXKA0MN HUTW.

2) HanpsaxeHne Ha WunHax anekTpoctaHunmn U, = 6600 B. MoTpebutens HaxoauTca Ha pacctoaHum [ =10 Km.
Kakoi naowaam nonepeyHoro ceyeHuns S Haao B3ATb MeAHbl NPOoBOA, A/1A YCTPOMCTBA ABYXNPOBOAHOM
NIMHUM Nepepaydn, ecav cmna Toka B inHum | =20 A v nageHne HanpaxeHma U B npoBogax coctasaseT 3%.



3) Cuna ToKa B NpOBOAHMKE paBHOMEPHO HapacTaeT oT I, =0 A go | =3 A B TedyeHue BpemeHun t =10 c.
OnpepennTb 3apas g NPOoLeALWNIA B MPOBOAHUKE.

4) [1Ba AAVHHbIX NapaniesnbHbiX NPOBOAA HAXOAATCA Ha PacCTOAHUM r =5 cm oguH oT apyroro. Mo
NpPoBOAAaM TEKYT B MPOTUBOMOJIOMHbIX HanpaBAeHUAX 0AMHaKoBble TOKM | =10 A. HaltT1 Hanpsa»KeHHOCTb
MarHUTHOrO MO B TOYKE, HaXOAALLENCA NocepeanHe Mexay NpoBoAaMM.

5) NepneHAMKyNapHO MarHMTHOMY MO0 C UHAYKUMen B = 0,1 Ts1 BO3OYKAEHO 3N1eKTpUYecKkoe nose
HanpAKeHHoCTbto E = 100 kB/m. MNepneHaAnKynspHO 060MM NOAAM ABUMKETCSA, HE OTKNOHAACH OT
NPAMOJIMHENHOMN TPAEKTOPUK, 3aPAKEHHAA YacTMLA. BbIMMCANUTL CKOPOCTb YacTULbI.

Cemectp 5
Tunosble 3agaHua no teme "KonebaHua u BonHbI"

1) Touyka paBHOMEPHO ABUMKETCA MO OKPYXKHOCTU MPOTUB YACOBOM CTPENKKU € nepuoaomM T = 6 c. lnameTp
OKpY»KHOCTM d = 20 cm. HanucaTb ypaBHEHUE ABUMKEHUA MPOEKLUUM TOYKM Ha ocb Ox, npoxoaddAllen yepes
LEHTP OKPYXKHOCTU, EC/IN B MOMEHT BPEMEHM, MPUHATLIN 33 HaYalbHbIN, NPOEKLMA Ha 0Cb OX paBHa HyALO.
HalTn cmelleHme TOYKN, CKOPOCTb U YCKOPEHUE TOYKM B MOMEHT BpemeHu t = 1c.

2) OBa 0AMHaAKOBO HanpaB/ieHHbIX FaPMOHUYECKUX KonebaHna oaHoro nepuoda ¢ amnautygamu A1 = 10
CMWUA2 = 6 CMCKIaabiBaloTca B OAHO KonebaHne ¢ amnautygon A=14 cm. Haitm pasHocTb ¢as
CKNafblBaeMblx KonebaHuit.

3) TMnockaa 3ByKOBas BOJIHA BO3OY)KAAETCA MCTOMHMKOM KoJsiebaHuit 4vactotbl 200 [y. AMnauTtyaa
KonebaHWin UCToYHMKA paBHa 4 mMm. HanucaTb ypaBHeHME KosiebaHWIA MCTOYHWMKA, eCiM B HayasbHbIN
MOMEHT BpemMeHU cCcmelleHne To4YeK WUCTOYHMKA MaKCMMa/ibHO. Haiitn cmelleHne To4Yek cpeabl,
Haxo4ALWMXCA Ha paccTosHUM x = 100 cM OT UCTOYHUKA, B MOMeHT t = 0,1 ¢. CKOpOCTb 3BYKOBOW BOJIHbI
npuHATbL 300 m/c.

Tunosble 3agaHua no Teme "BosHOBaA U KBaHTOBaA ONTUKa"

1) B onbiTe KOHra pacctoaHue mexay wenamu d=0,8 mm, o nHa BoNHbI 660 HM. Ha Kakom paccTosHUM OT
Wwenen cnegyeTt pacnooXUTb IKPaAH, YTOObI WKMPUHA MHTEPdEPEHLIMOHHOM NOMOCHI OKa3anacb paBHOM 2
MM?

2) Ha amadparmy c Kpyribim oTBEPCTMEM AMAMETPOM 4 MM NagaeT HOPMasibHO NapaanenbHbli Ny4YoK
MOHOXPOMaTMYECKOro CBeTa C A/IMHOM BOHbI paBHoM 0,5 MKm. Touka HabntoaeHMA Ha OCM OTBEPCTUSA Ha
pacctoaHMM b = 1 m oT Hero. CKo/1bKO 30H PpeHens yKnaablBaeTca B 0TBepCTUM? TeMHOoe 1au CBeTnoe
NATHO NO/IYYNUTCA B LLEHTPE ANDPAKLMOHHOM KapTHHbI, €C/IM B MecTe HabatoaeHMA NOMECTUTb IKpaH?

3) Mpu ocBelweHUM ANPPAKLMOHHON peLlleTK 6enbiMm CBETOM CMEKTPbI BTOPOro M TPETbero nopaaxa
0TYaCTV NePEKPbIBAIOT APYr ApYyra. Ha KaKylo A/IMHY BOJ/IHbI B CMEKTPE BTOPOro NopsKa HaknadblBaertca
¢duroneToBas rpaHMLaA C 4MHOM Bo/IHbI 0,4 MKM CMeKTpa TpPeTbero nopsaaka?

4) Temnepatypa BepxHux cnoes ConHua pasHa 5300 K. Cuntan ConHue abcoNtoTHO YepHbIM TENOM,
onpeaennTb ANMHY BOJIHbI, KOTOPOM COOTBETCTBYET MaKCMMa/ibHasA CNeKTPasibHasA NAOTHOCTb
aHepreTnyeckon ceeTumoctn ConHua.



HepequL BOITPOCOB JIs1 MPOBCACHUA HpOMCXCYTOQHOﬁ arTeCTalnun

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Cemectp 4

TeopeTnyeckme BoNpochbl K IK3ameHy

OCHOBHbIe MOHATUA KUHEMATUKK. MaTepuanbHas Touka, abcoNtoTHO TBEPAOE Tel0, CUCTEMA OTCHETa, KOOPAMHATbI,
pafiMyc-BeKTOp, TPAEKTOPUA, MyTb, MepemeLLeHue.

MoHATME CKOpPOCTU. BEKTOP cpesHel CKOPOCTH, MTHOBEHHAsA CKOPOCTb, MOAYJ/Ib MTHOBEHHOW CKOPOCTH, CPeAHAA nyTesas
CKOPOCTb, Hanpas/ieHWe CKOPOCTY.

MoHATMe ycKkopeHua. BekTop cpegHero yckopeHma. MrHoBeHHOe yckopeHue. HopmanbHoe yCKopeHue, TaHreHunanbHoe
YCKOpeHue, NoHOe YCKopeHue.

I1eMeHTbl KWNHEMATUKM BPaLLATe/IbHOrO ABWXKEHUA (Yron NOBOPOTa, Yr/i0Bas CKOPOCTb, Yr10BOE YyCKopeHue). CBA3b
JINHEWHBIX U YTNI0BbIX BEIUYUH.

MoHATME cuAbl M Maccbl. 3aKoHbI HbOTOHA.
Mmnynbc. M3meHeHWe nmnyabca Tena. BblBog 3aKOHa COXpaHEeHUs UMMy Abca.
LleHTp macc. 3aKOoH ABUKEHMA LLeHTPa Macc.

PaboTa. PaboTa NOCTOAHHOM 1 NepemeHHON cubl. [paduryeckoe n3obpaxkeHne paboTbl. MoLHOCTb. KoHcepBaTUBHbIE U
AWCcCUNaTUBHbIE CUJbl. MpUMeEpPbl KOHCEPBATUBHBIX U AUCCUMATUBHbIX CUA.

KnHeTtnyeckas n noTeHUManbHaA sHePruun. 3aKoH COXpaHeHunA MEXaHUYeCcKomn JHepruwu.

MOMEHT cu/ibl OTHOCUTENBHO TOYKU U OTHOCUTENBHO HeI'IOp,BVI)KHOl’l ocu. Moaynb momeHTa cuibl. HanpasneHue
BEKTOpPa MOMEHTa CU/IbI.

MOMEHT MHEPLMM TOYKN U TeNla OTHOCUTENIbHO HEMOABUKHON ocu. Teopema LUTteliHepa. MOMEHTbI MHEPLUN TEN
NpaBUIbHON reoMeTprUYecKolr Gopmbl.

KnHeTnyeckan aHeprus BpalLeHus. MoHaa KUHeTUYEeCKas aHeprua Tena, y4acTBYIOLLEro B MOCTYNaTe/ibHOM U
BPALLLATENIbHOM ABUXKEHUMN.

BbIBOA, OCHOBHOIO YpaBHEHMA ANHAMMUKMN BPALLATE/IbHOTO ABUXKEHMA.

MoMeHT MMnyabca TOYKK U Tesla OTHOCUTENIbHO HeI'IO,CI,BM)KHOﬁ ocu. HanpasneHre MOMEHTa MMMY/Ibca. 3aKOH
COXpPaHeHNUA MOMEHTa MMMY/ibCa.

MpaeanbHbIi ra3. 3akoHbl MAeanbHOro rasa.

BbiBOA, 0CHOBHOrO ypaBHeHne MKT.

3akoH MakcBensa o pacnpefeneHny Moaekyn naeasibHoOro rasa no CKOPOCTAM.
bapomeTtpuyeckasa popmyna. PacnpeaeneHme bonbumaHa.

Yucno cteneHem CBOﬁO,CI,bI MOANERYbI. 3aKoH PaBHOMEPHOTIO pacnpeneneHna asHeprun no
cTteneHAm CBO6OAbI MOEKYN.

BHYTpEHHsASA aHeprua naeanbHoOro rasa.
PaboTa pacwmpenus rasa. Npadpuyeckoe nsobparkeHme paboTsbl.

[MepBoe Hayano TepmoagmHamunKku. NpmmeHeHne NepBOro Havyaaa TEPMOUHAMUKN K PA3UYHBIM
npoueccam.

TennoemKocTb. YpaBHeHMe Maiepa. Prusnyecknin cMbic/l YHUBEPCANbHOM ra3oBOM NOCTOAHHOMN.

PaboTa naeanbHOro rasa B M3onpoueccax.



25. Aamnabatmnyeckuit npouecc. YpaBHeHue MyaccoHa. KoadduumeHT MyaccoHa.

26. MonnTponHbIN Npouecc. YpaBHeHWe noanTponsbl. [okasaTeb NOAUTPONbI.

27. Umkn. KN4 umkna. ObpaTmble 1 HeobpaTumble npoueccsl. LMka KapHo.

28. AHTNponusa. CTaTUCTUAYECKUI CMbICA SHTPOMUMN.

29. dneKTpocTaTnYeckoe nose. HanpAXeHHOCTb 3/IEKTPOCTaTUYEeCKOoro nons. llone ToyeyHoro

3apAaja. anHLI,MI'I cynepnosnynm sNeKTpoCTaTuy4eCcKkoro noaA. Cunnosble AMHUK
91EKTPOCTAaTU4YECKOro nonAa.

30.

MoTtok BEKTOpPa HanpAXeHHOCTU 3/IEKTPOCTAaTUYHECKOIo nonaAa. TeopeN\a OCTporpap,CKoro—I'aycca ana
IIEKTPNYECKOTO NOJ1A B BaKyyme.

31.

PaboTa no nepemeLLeHmno TOYEYHOTO 3apAaa B NoJie TOYEYHOTO 3apaaa. Teopema O UMPKYAALMM BEKTOPA
HanNpPAXXEHHOCTM 3/1eKTPOCTaTUYECKOTO NOAA.

32.

MoTeHumnan anekTpocTaTMyecKkoro nosiA. PasHoCTb NOTEHLNANO0B.

33.

CBA3b MeXK Ay HanpAXKeHHOCTbIO U NOTEHLMaNOM. SKBUNOTEHUMAbHbIE NOBEPXHOCTU.
34.

MPOBOAHMKM B 3/1EKTPOCTAaTUYECKOM Mose. INeKTpocTaTUYecKoe Mnose B MNOAOCTM MNPOBOAHMKA.
DNeKTpoCcTaTUYeCKan MHAYKLMA. DNEKTpocTaTuYeckas 3awmTa. KoHaeHcaTopsl.

35.

3HepI'VIFI CNCTEMDI INTEKTPUYHECKUX 3aPAL0B. 3Hep|'l/|ﬂ 3apPAXEHHOro NPoBOAHNKA N KOHAEHCATOPA. 3Heprvm
S/1eKTPNYeCKOro nonsa. O6bemHas NNOTHOCTb SHepruun.

36.

dNeKTpUYECcKUin Tok. Ycnosus cywectsoBaHus. Cnia U NJOTHOCTb TOKaA.

37.

CropoHHue cunbl. 24C. HanpaxeHue.

38.

3akoH Oma g1 04HOPOAHOM Llenu B UHTerpasbHol u guddepeHumansHon popme.
39.

ConpoTuBneHue nNpoBoaHMKOB. CoegnMHeHne NPoBOAHUKOB. 3aBUCMMOCTb COMPOTMBAEHMSA NPOBOAHNKOB
oT TemnepaTypbl. CBEPXNPOBOAMMOCTb.

40.

PaboTa 1 MOLWHOCTb 3N1EKTPUYECKOTO TOKA. 3aKoH [»Koyns - JleHua B UHTerpaabHon n auddepeHumanbHom
dopmax.



41.

3akoHbl Oma An1a HeEOA4HOPOAHOTO YyYacTKa Lenu 1 AN 3aMKHYTOM Lenu.

42.

OnbITbl ApcTeaa. MarHuMTHoe none. BeKTop MarHUTHOM MHAYKUMK. CUAOBbIE IMHUM MArHUTHOIO NOAS.
43.

MarHuTHOe none NPoBOAHMKA C TOKOM. 3aKOoH bro-Casapa-/lannaca. MNpuHuMn cynepnosnumm MarHUTHOIO
nons.

44,
. ,D,EVICTBME MArHMTHOrro NoaAa Ha NPoBOAHUKKU C TOKOM. Cuna AN\nepa.
45,

[encTBne MarHUTHOrO NoaA Ha ABWXKyLMeca 3apsaabl. Cuna JlopeHua. [BuKeHWe 3apaXKeHHbIX YacTuL, B
MarHWTHOM none.

46.
MoTOK BEKTOPA MAarHUTHOM MHAYKUMK. Teopema Maycca ANna MarHUTHOrO Nons.
47.

Teopema O UMPKYIAUUKM BeKTopa MarHUTHOM MHAYKUMM B Bakyyme. MarHutHoe noje coseHounga u
TOopowuaa.

48.

PaboTta no nepemeLleHMi0 NPOBOAHMKA M KOHTYpa C TOKOM B MarHMTHOM nose.

49.

OnbiTol Papasesn. ABneHne sNeKTPOMArHUTHON MHAYKUMK. 3akoH Papages. Mpasuno fleHua.
50.

fAlBneHne camonHayKumun. MHAYKTMBHOCTbL. DC camouHAYKLUUN.

51.

JHeprua marHuTHoro nosas. O6bemMHas NJAOTHOCTb IHEPTUM MArHUTHOTO NOAA

52.

OcHOBBI TeOpuH MakcBesuia 1Jist 3JIEKTPOMArHuTHOTO MOJIS.

53.
[MoBOSIKCKMIN rocygapCTBEHHbIN TEXHONOINMYECKUN YHUBEPCUTET
3K3AMEHALII/IOHHbII7I BUJIIET Ne 0
no gucuunnmnHe OUN3NKA

1. OcHOBHble MOHATUA KNHEMATUKM noCTynatesibHOro ABUNXeHUA.

2. PaboTa cui 3NeKTPoCTaTUYECKOoro Noas no nepemeLleHunto 3apsaga. Llnpkynsauma sektopa
HanpsA»KeHHOCTH.



3. 3apaua

3aseaytomnm Kadpegpom (A.C.
MacrneHHuKoB) «__» 2023 .
54.

3agaum k omstery Ne 0

Ilopocoswiii yposenv: TO MPSAMOMY OCCKOHEYHO JIJIMHHOMY TIPOBOJHUKY Te4eT TOK /=10 A.
Ompenenure MarHUTHYI HWHIYKIWIO BB TOYKe, yJIaJ€HHOW Ha pacCcTosSHUU r=I cm OT
MPOBO/IHHKA.

IIpoosurymutii ypogeHs: 10 NIBYM OSCKOHEYHO JUTHHHBIM MPSIMBIM MapajuIeIbHBIM IIPOBO/IaM TEKYT
Toku 11=25 Awul,=75A4B mNpPOTUBONONOXKHBIX HampaBieHusax. OnpeaenuTh MarHUTHYIO
UHAYKIMIO B B Touke, Haxoxslielics Ha pacCTOSIHUU F1=[5 cm OT MEpBOrO MPOBOJHHUKA U =5
CM OT BTOPOTO MIPOBO/IA, €CJIM PACCTOSTHUE MEXKAY MPOBOAHUKAMU d=2( cm.

Buvicokuii yposens: OECKOHEUHO [UIMHHBIM MPOBOA 00pa3yeT KpPyroBOil BHTOK, KacaTeNbHBIH K
nposoay. Ilo mpoBoxay Teuer Tok /=12 A. HaiiTu MarHUTHYIO0 HHAYKLIHIO B LIEHTPE BUTKA, €CJIA €r0
paauyc R=3 cm.

Cemectp 5
Bonpocbl K BPK

1) FTapmoHUuYeckue KonebaHus 1 UX XxapakTePUCTUKMN.
2) MexaHuyeckune KonebaHus.
3) NapmoHuyeckuii ocunnnatop. NMpumepbl rAPMOHUYECKUX OCUUANATOPOB.
4) CnoxeHue KonebaHui.
5) 3aTyxatouwue 1 BbiHYKAeHHble KonebaHuaA. PesoHaHc.
6) BosHbI B ynpyroii cpeae. Buapbl BONH. XapaKTepucTUKM BONH. BonHOBOE ypaBHEHME.
7) dneKTpoMarHUTHbIE BOJIHbI. BekTop YMoBa-lMNoliHTUHTa.
8) UHTepdepeHums ceTa.
9) UHTepdepeHLMa cBeTa B TOHKMX NieHKax. Konbua HbloToHa.
10) Andpakuma ceeta. MpuHumn MNoireHca-dpeHens. MeToa 30H PpeHens.
11) Andpakuma PpayHrodepa. AudpakumoHHas pelueTka.
12) TennoBoe MU3NyYeHUE U ero XapaKTEPUCTUKN.
13) 3aKOHbI TEN0BOFO U3NyYeHUA.
14) fiBneHune BHelwwHero ¢potoaddeKTta. YpaBHeHUe DMHIITENHA ANA BHewHero ¢otoaddekTa.
15) ®oToHbI. [laBneHue cBeTa.

16) Atom Bogopoga no bopy.






