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

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

YTBEPXIAIO
Hupextop UCA

YTBEPXJIAI /A.N. Toncryxun/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

16.02.2026 .

PABOYAS ITPOI'PAMMA JJUCHUITJIMHBI (MOAY JIS)
b.1.1.14 ®usuka

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

08.03.01 CTpouTenbCcTBO

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

HpOMBIIJ_UIeHHOC U I'paXX1aHCKOC CTPOUTCIILCTBO

HamnpasienHocTh
Kypc 1,2
Cemectp 2,3

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlexuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

144 [ 4 YaCOB/3aYETHBIX €IUHHUI]

10 JacoB

6 4acoB

6 4acoB

- 4acoB
22 JacoB

6 JacoB

- cemMecTp
86 4acoB
30 4acoB

3 cemMecTp
- cemMecTp

cemecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermmanpHOCTH) 08.03.01 CTpOoUTENHCTBO

[TporpamMmmy cocTaBuIu:

JIOLIEHT duX COI'NTACOBAHO  C.B. KpacunpHHKOBa
(1OMKHOCTD) (xadenpa) (N.0. damuus)

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

Kadenpa ¢uzuku u xumuu

(HaumeHoBaHME Kadeapsl)
11.02.2026 pOTOKOJ Ne 8

(mara)
3aBenyromnuii kageapoit COI'JTACOBAHO A.C. MacneHHHUKOB

(1.0. ®amunus)

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

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyromuii kageapoit COI'JTACOBAHO B.M. Ilo3nees

(M1.0. ®amunus)

[Ipencenarens MeToauyeckoil Komuccuu (akyiapbTeTa (MHCTUTYTA), B KOTOPBIM BXOAMT
BBHITTyCKaromas kadeapa

COTI'JTACOBAHO H.A. ®ununa

(1.0. ®amumnus)

Okcnept(s): 3BepeB JleB Bnagumuposuy, HauanbHuk ABTOHOMHOTO yupexxaeHus Pecryonuku
Mapuii D51 YrpasieHus rocyJapCTBEHHOM dKCIIEPTU3bI IPOEKTHON JOKYMEHTALMH U PE3YIbTaTOB
MHXEHEepHBIX u3bickanuii (AY PMD VI'OIIJ])

Pabouas nporpammMa npoBepeHa u 3apeructpuponana B YMI] 19.02.2026 r.

Crnemmamuct yueono-meroandeckoro neatpa COI'JIACOBAHO /T.A. Cmuphnosa/



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 |HMHIAUKATOPA TOCTHKEHUS
KOMITETCHIIMH KOMIIETCHITUHT
1. VK-1 VYK-1.1 Bemonnser 3HaHusA: OyHaMEHTaIbHBIX 3aKOHOB IIPUPOBI U
Cnocoben [IOMCK HEOOXOAUMOM JIIs1 |OCHOBHBIX (PM3UUYECKHX 3aKOHOB B 00JaCTH
OCYIIECTBIIATh  |pEIICHUS TIOCTABJIEHHON |MEXaHUKH, MOJIEKYJISPHOU QU3UKH U
MTOKCK, 3ajaun uH(GoOpMaNKu, e€ |TEPMOJAMHAMHUKH, SIIEKTPUYECTBA U MATrHETH3MA,
KPUTUYCCKHIA KPUTHYECKHI aHAJIH3, Kosie0aHui ¥ BOJTH, BOJTHOBOUM OINTHUKH; TPHYNHHO-
aHaJIU3 U CUHTE3 |0000IIeHre U CJIE/ICTBEHHBIE CBSA3HM B PU3NYECKUX 3aKOHAX,
uHoOpMaIMK,  |IpeacTaBIeHHe Ha 00J71acTH UX MPUMEHUMOCTH.
MPUMEHSITh OCHOBE 3HaHUH yMenusi: [[puMeHsATs OCHOBHBIE 3aKOHBI U3
CHUCTEMHBIN €CTECTBEHHO-HAYYHBIX  |Pa3IMYHBIX 00JacTed GU3UKH It OOBACHEHHS
MOAXOJ JJIS TTUCITUTIAH U (U3HYECKUX SIBJICHUI; yCTaHABIUBATh M rpauIecKu
penienus COBPEMEHHBIX MIPEACTABIISITH TPUUUHHO-CIICICTBEHHBIC CBSI3U B
MOCTABJICHHBIX |MH(DOPMAITMOHHBIX (hu3uyeCcKHX 3aKOHAX.
3a1a4y TEXHOJIOTHH HaBbIKH: VIMeeT HaBbIKK TIpOBeeHUS (PU3HMUECKUX
M3MEPEHUI U UCIIOJIb30BaHUs HA MPAKTUKE OCHOBHBIX
3a-KOHOB (PU3HKH.
2. OIIK-1 OIIK-1.1 BeisBrienue u [3Hanusi: PyHIaMEHTaIbHBIX 3aKOHOB IIPUPOJIBI U
Criocoben KJIaCCU(UKALIUS OCHOBHBIX (DU3MUECKUX 3aKOHOB B 00JIaCTH
pemats 3a7a4u  |(U3NYECKUX U MEXaHUKH, MOJIEKYJISIPHON (DU3UKH U
podecCHoHa b |XUMHYECKUX MPOIIECCOB, |TEPMOJMHAMHKH, DIEKTPHUECTBA U MATHETU3MA,
HOI MPOTEKAIOIIUX Ha Kosie0aHui ¥ BOJH, BOJTHOBOM ONTUKU; TPHUNHHO-
NEATETbHOCTH  |00BEeKTe CJIE/ICTBEHHBIE CBSA3H B (PU3NYECKUX 3aKOHAX,
Ha OCHOBE npodeccuoHaNbHOM 00J1aCTH UX PUMEHUMOCTH.
WCIIOJIH30BAHUS  |JEATEIHLHOCTH yMenusi: [[puMeHsTe OCHOBHBIE 3aKOHBI U3
TEOPETUICCKUX pasnn4HbIX obnacTeil pu3nku i 00bSICHEHUS

U TIPAKTHYECKUX
OCHOB
€CTECTBEHHBIX U
TEXHUUYECKUX
HayK, a TaK¥Ke
MaTeMaTHYECKOT

(bu3nUecKux sIBICHUI; yCTaHABINBATh U rpaduuecKu
IIPEJICTaBIISITh IPUYMHHO-CIIEACTBEHHBIE CBSI3U B
(bU3NYECKUX 3aKOHaX.

HaBBIKH: VIMeeT HaBbIKM IPOBEACHUS (PU3UUECKUX
M3MEPEHUI U NCII0JIb30BAaHUS Ha MPAKTUKE OCHOBHBIX
3a-KOHOB (PM3UKHU.




0 anrmapara OIIK-1.2 Omnpenencuue |3HaHusi: PyHIaMEHTAIBHBIX 3aKOHOB ITPUPOJIBI U
XapaKTEePUCTUK OCHOBHBIX (DM3HUYECKUX 3aKOHOB B 00JIACTH
(u3MUECKOro mporecca |MEXaHUKHU, MOJIEKYJISIPHOH (pU3UKHU U

(s1BJIEHUS), XapaKTEPHOTO |TCPMOJAMHAMHUKH, SJICKTPUYECTBA M MarHETU3Ma,

JUIsl 0OBEKTOB Kosie0aHui ¥ BOJIH, BOJHOBOM ONTUKU; IPUUUHHO-
npodeccuoHaIbLHON CJIE/ICTBEHHBIE CBSA3H B (PU3NYECKUX 3aKOHAX,
JIeATeNIbHOCTH, Ha OCHOBE |00JIaCTH MX IIPUMEHHMOCTH.

TEOPETHYECKOTO yMenusi: [[puMeHsAT OCHOBHBIE 3aKOHBI U3
(3KCIIEPHMMEHTANILHOI0) | Pa3IMYHbIX 00nacTed GU3UKK U1 OObACHEHUS
WCCJICIOBAHUS bu3nyeCKuX SIBICHUHN; yCTaHABIUBATh U rpauuecku

HPEICTaBIATh IPUUNHHO-CIIEICTBEHHbIE CBSA3H B
(bU3NIECKUX 3aKOHAX.

HaBbIKH: VIMeeT HaBbIKM IpOBeeHUs (PU3MUECKUX
U3MEPEHUH U UCTIOJIb30BaHUS Ha IPAKTUKE OCHOBHBIX
32-KOHOB (DPU3UKHU.

Pazpen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucnunianHa otHocuTes K o0s3atenbHoi yactu OIIOIN.

JucuurinuHa sBiIseTcs 00s53aTeIbHON

Jins  nponomkeHus  (GopMUpOBaHMS — 3aABICHHBIX ~ KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
npeamecTByromux auciumuina: Marematuka (YK-1), Mupopmanmonnsie texHonoruu (YK-1),
Hauepratenpnass reomerpusi u umxkeHepHas rpaduka (YK-1), Marematuka (OIIK-1), Xumus
(OIIK-1)

N3yuaemass JOUCHMIIMHA SIBJISIETCS OCHOBOM Il MPONOJDKEHHS (OPMHUPOBAHMS YKa3aHHbBIX
KOMITCTCHIIMIH B cieayromux auciummHax: ®dunocopus (VK-1), Maremarnka (OITK-1),
Teopernueckass mexanuka. OcHoBbl TexHuueckoil mexanuku (OIIK-1), MexaHuka >XUAKOCTH U
raza (OIIK-1), Dnexrporexnuka u snexrpocHadxkenue (OIIK-1), ConporuBieHne marepuaaos
(OIIK-1), HnxenepHoe obecneuenue 3naHuii u coopyxenuit (OIIK-1); rocymapcTBeHHON
UTOTOBOM arrtectarui B (opme: [loaroroBka K mpoueaype 3amldThl M 3alliTa BBITYCKHOU
kBauukannoHHoil pabotsl (YK-1), IloaroroBka x mpoueaype 3amuThl M 3allUdTa BBITYCKHON
kBanupukanronHoi padotsr (OITK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHIUN HMCIIOIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peaNM3yIONIUE JIESITEIBHOCTHBIN, JINYHOCTHO-OPUEHTUPOBAHHBINA, IPaKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMHU CTPAaTErMUECKUMH TEXHOJIOTHSAMU SIBISIFOTCS: JIEKIIMOHHBIE 3aHSTHS, IPAKTUUYECKUE U
1a00paTOPHBIE 3aHATUSA, IPOLEAYPBl CAMOOOYyUEHUS

Ha noctuxeHune KOHKPETHBIX Ieneld oOyueHusi HamnpaBieHbl IPUMEHSEMble TaKTHYECKHe
TEXHOJIOTMH: KJIACCUYECKas JICKLIHs

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

2 cemecTp

KomnuectBo | @opmupyembie
qaCoB KOMIICTCHIINU

Bunnl u TeMbl 3aHATHHI

PuznyecKkne 0CHOBbI MEXAHUKH U MOJIEKYJISAPHOH (DHU3NKH 36 OIIK-1, YK-1

Jlexuust. O630pHas JIEKIMS IO MEXaHUKE. 2




Jlexmms. O63opHas nekmus no MKT u TepMogmnHamMuke.

[IpakTnueckoe 3ausarue. [Ipaktudeckoe 3anstue "dusnyeckue
OCHOBBI MEXaHUKH"

JlaGopaTtopHas pabora. JlabopaTopHas padora "M3y4yeHune 3akOHOB
BpaIaTeILHOr0 ABIDKEHNS Ha MasaTHHKE O0epOeka”

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BBITIOJIHEHHE
PTP

1) IIpopaboTka TEOPETUYECKOTO MaTepualia o pasaeiny
"®u3nvecKkue OCHOBbI MEXAHUKH'".

2) [IpopaboTKa TEOPETUYECKOTO MaTepualia o pasaeiny
"MonekynsipHO-KUHETUUECKasl TEOPUS Ta30B U TEPMOAMHAMHUKA".
3) Pemenne caMoCTOSITENIBHBIX pabOT B 35IeKTpoHHOM Kypce (DK).
4) Beinonnenne pacyeTHO-rpauIecKux 3a1aHuil 1Mo
nabopaTopHbIM paboTaM ¢ ucnonb3zoBanuem JK.

5) BelmosiHEHME TECTOB MO 3aIUTE JJA00PaTOPHEIX padboT B DK.

28

BJIEKT[)P['—IECTBO H MAarHeTus3m

36

Jlekius. O630pHaﬂ JICKOHA 110 SJICKTPOCTATHKE

Jlexuus. O630pHas JEKIMA 10 3JIEKTPOMArHeTU3My

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue "lIpoBepka
TeopeMsl I'aycca"

JlaboparopHas pabota. JlaboparopHas pabora "Onpenenenue
VIICIBHOTO 3apsijia QJIEKTPOHA METOJIOM MarHeTpoHa"

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
PI'P

1) IIpopaboTka TEOpETUYECKOT0O MaTepralia o pasaeiny
"DneKTpocTaTUKA M 3aKOHBI TOCTOSTHHOTO TOKA".

2) [IpopaboTka TEOPETUYECKOTO MaTepualia o pasaerny
"OnexkTpoMarHeTusm".

3) Pemenne caMoCTOSITENBHBIX pabOT B 2JIeKTpoHHOM Kypce (DK).
4) BeinosnHeHne pacyeTHO-rpauIecKux 3a1aHuil 1Mo
nabopaTopHbIM paboTaM ¢ ucnosib3zoBanuem JK.

5) BelnosHeHHE TECTOB 110 3alUTe J1a00paTopHbIX padboT B DK.

28

Wnas xoHTakTHAsA padora:

OIIK-1, YK-1

3 cemecTp

Bunaer 1 TeMBI 3aHATHH

KoanuectBo
4acoB

dopmMmupyemebie
KOMIIETEHIINU

KoJsie0anus u BOJIHBI. DJIeMEeHTHI BOJITHOBOM U KBAHTOBOM
ONTUKHU

36

Jlexuus. O630pHas JeK1IUs 10 TapMOHUYECKUM KOJICOaHUSIM U
BOJIHAM.

2

JlaGopaTtopnast pabota. JlabopaTopnas padorta "Komsiia HeroTona"

[TpakTuueckoe 3ausarue. [IpakTuyeckoe 3aHsATHE O BOJHOBOU U
KBAaHTOBOW ONITHKE

OIIK-1, YK-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
PTP

1) [IpopaboTka TEOPETUYECKOTO MaTepualia o pasaeiny
"Konebanus 1 BOIHBI".

2) [IpopaboTka TeopeTruuecKkoro Marepuaia o pasaeny "BoaHoBas
Y KBaHTOBAs ONTHKA".

3) Pemenne caMoCTOSITENIBHBIX pabOT B 35IeKTpoHHOM Kypce (DK).
4) BeinonHeHne pacyeTHO-rpaduIecKux 3a4aHuil 1Mo
nabopaTopHbIM paboTam ¢ ucnosnb3zoBanuem JK.

5) BbInosHeHrne TeCTOB M0 3anuTe Ja60paTopHbIX paboT B K. 30
Wnas xoHTakTHasg padora: 0
IToaroTroBka K dK3aMeHy 30
IIpoBeieHne 3K3aMeHa 6

Pasnen 5. METOJUYECKUE VKA3AHHSI JUISI OBVYAIOLIMXCS IO OCBOEHMIO
JIACHUTUIMHBI

N3yuenune nucuurinibl GU3MKa pEKOMEHIyeTCsl HadaTh ¢ 03HAKOMIICHHSI ¢ pabodeil mporpammoi,
ee CTPYKTYpOHl M coJep>KaHHUEM pa3/efioB. YUeOHbI MaTepuai CTPYKTYpUPOBaH, H3Yy4EHUE
JUCITUTLIAHBI OCYIIIECTBIISETCS B TeMaTH4eCKOU MOCIIEI0BATEIHLHOCTH.
3aHATHS JIEKIHOHHOIO0 THIA JAI0T CUCTEMATH3UPOBAHHBIC 3HAHUS IO TUCHUIUIMHE (U3HKa,
KOHIICHTPUPYIOT BHUMAaHHE Ha HauOoJiee CIOKHBIX U BaXKHBIX Bompocax. Bo BpeMs JIEKIIMOHHBIX
3aHATUN PEKOMEHyeTCsS BECTH KOHCIIEKTHPOBaHUE y4eOHOro MaTepuana; oOpaiiaTe BHUMaHUE Ha
GOpMYIUPOBKM U KaTEropvH, pacKpbIBAIOIIWE CYTh MPOOJIEMBbI, SBICHUS WIM TpoIecca;
3apuKCUpoOBaThH BBIBO/IBI u MIPaKTUYECKHE PEKOMEH/IALINH.
IlogroToBka K 3aHATHAM CEMHUHAPCKOr0 THMIA BKJIYAeT O3HAKOMIICHHE C IIAHOM
MPaKTUYECKOTO 3aHATHS, PabOTy € KOHCIEKTOM JIEKIIMM, BBHITIOJIHEHUE JOMAIIHETO 3a/IaHus,
paboty ¢ y4eOHON U y4eOHO-METOIWYECKOW IUTepaTypoil, HayYHBIMH W3AAHUAMHU H
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU pECypcaMH, PEKOMEHIOBAaHHBIMU paboueil mporpammon
JUCITUATITUHBI duznka
CopnepxaHue caMOCTOSTENbHOI PadoThl omnpenensercs padodel NporpaMMmoN JUCHMILIMHBL
¢usnMka, OINEHOYHBIMH W METOAWYECKUMHU MaTepualaMu, 3aJaHUsIMH U yKa3aHUSIMHU
npenogaBarens. CamocTtosTenbHas paboTa MOXET OCYIIECTBIATHCS B AyJUTOPHOM H
BHeayauTOpHON dopmax. DPGPEKTHBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIBHOU PabOThI
ABIIIETCS DJIEKTPOHHAs HMHQOpPMAIMOHHO-00pa3oBaTeNbHasl cpeda YHUBEPCHUTETa, KOTopas
o0OecrieunBaeT JOCTYNl K oOpa3oBaTelpbHOM mporpamme, palouell mnporpamme AUCHUILIAHBI
¢usnKa K SJIEKTPOHHBIM OWONMMOTEYHBIM CcHUCTEMaM, Tpo(decCHOHANBHBIM 0a3aM JaHHBIX U
UH(GOPMAIMOHHBIM CIIPaBOYHBIM CUCTEMaM.
N3yuenne nucummuiiHbl (PU3MKa BKIIOYAET BBHIMOJHEHUE CAaMOCTOSATEIBHBIX W JIA0OpaTOPHBIX
paboT, BBHITTOTHEHUE PacueTHO-TpahMuecKuX 3aJaHUi U TECTOB IO 3alIUTE JJA0OPATOPHBIX padoOT B

AJIEKTPOHHOM Kypce.
[TepuonuuHOCTh MpOBeACHUS, (HOPMBI TEKYILEI0 KOHTPOJS YCIIEBAEMOCTH, CHUCTEMa OLEHUBAHMUS
Xoza OCBOECHUS JUCLUTIIINH IIPEICTABIICHBI B paboueii IporpamMmmMe.

®dopMoi TPOMEKYTOUHON aTTECTAIIMH IO TUCIUTUTNHE (PU3UKA SIBISETCS dK3aMeH (3 cemecTp).

Paznen 6. MATEPHUAJIBHO-TEXHUYECKOE " YYEBHO-METONMYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. Y‘-Ie6HO-MCTOI[I/I‘-ICCKOC obOecrnieucHue



KonnuectBo
3K3€MHJI$IpOB IICYAaTHBIX

Nele Cnucok UCoIb3yeMOH JIUTepaTyphl M3/IaHHH, HMCIOLHXCA B

n/n OuoOnuoTeKe, Uin

AJIEKTPOHHBIN aJipec U3AaHus
(pecypca) B cetu MuTepuer
YUYEBHBIE, YYEBHO-METOAMYECKHWE U HAYUYHBIE U3JJAHUA

1. |Tpodumona, Taucus MBanoBHa. Kypc dusuku [Tekcrt] 82
[yuebHOE nocobue JUISt HMHXEHEPHO-TEXHUUECKUX
cnenuansHocTeit By3oB] / T. Y. Tpodumona. 22-¢ u3z., crep.

Mocksa: Akagemus, 2016. - 557, [1] c. ISBN 978-5-4468-
2840-1. Dx3eMIusIpsel: Bcero 2.

2. |Tpodumona, Taucus MBanoBua. COOpHUK 3ama4 MO KypCy 97
¢u3uku ¢ pemeHusMu [ Tekcr] yue0. mocobue s
crynentoB By30B / T. U. Tpodumoga, 3. I'. [laBnoBa. 5-¢ usn.,
crep. M.: Beiciias mikoma, 2004. - 589 c¢. ISBN 5-06-004164-

6. Dx3eMIUIpLI: Bcero 97.

3. |Monekynsapuas ¢usuka. TepmommHamuika [Tekcr] 136 /
7a00paTOPHBIA MPaKTUKyM : [ WHKeHepHO-TexHuueckux | https://portal.volgatech.net/b
CIenUaNIbHOCTEN W HampaBJeHHH MOAroToBKH OakanmaBpoB] /| ooks/Bakieva molekuliarnai
[. P. bakuesa [u 1p.] ; mox pen. A. C. Macnennukosa, M. E.|a_fizika_termodinamika_201
l'opneeBa; M-Bo oOpa3zoBanusi u Hayku Poc. Denepanuu, 7.pdf
@enep. roc. OmomKeT. 00pa3.  YYPEKICHHE  BBICIIL
o6pazosanus "IToBomk. roc. TexHon. yH-t". Momkap-Ona:
nrry, 2017. - 87 c¢  ISBN 978-5-8158-1914-6.

DK3eMILIIpLL: Bcero 136.

4. |KsantoBass u sjepHas ¢usuka [Texkct]| : maGopaTopHBIN 19 /
OpaKTUKYM : [[uis cTyaeHToB 1-2 kypcoB Beex TexHmueckux | https://portal.volgatech.net/b
HampaBjieHud moarotoBku u crernuansHocTew| / I, 1I1.| ooks/Gogelashvili_Kvantova
Iorenamsunu, M. E. Topaees, C. B. Kpacunbuukosa [u ap.].|ia_i_iadernaia_fizika_2018.p
; pemaktop I'. L. ToremammBwim, M-BO HayKu ¥ BBICII. df
obpazoBanus Poc. ®@enepannu, ®I'BOY BO "IloBomxk. roc.
texnon. yH-1". Momkap-Ona: III'TY, 2018. - 118 c. ISBN
978-5-8158-2020-3. Dx3emmuasapsl: Bcero 19.

5. |BomnoBas onrtuka [Tekcr]| : maGopartopHsbiif nmpakTukym / I 15 /

II. TorenamBuin, A. C. Macnennukos, J[. C. Macac, JI. B.| https://portal.volgatech.net/b
[enumeBa; MuHHCTEPCTBO HAayKH M BbIcHIero oOpasoBanwms| 00ks/\VVolnovaya optika 202
Poccmiickoit  ®eneparun, DPI'BOY BO  "lloBomxkckwii 1.pdf
roCyJapCTBEHHBIN TEXHOJIOTMYECKU I YHUBEpCUTET".

Womkap-Oma: III'TY, 2021. - 64, [1] c. ISBN 978-5-8158-

2231-3. Dx3eMmisapsl: Bcero 15.

6. |Onextpomarnetusm [Tekct] : maGopatopHblid mpakTukym / JI. 1/

A. T'puropses, C. B. Kpacunsaukosa, JI. A. Aunpeesa [u| https://portal.volgatech.net/b
ap.]; M-Bo obOpa3zoBanus u Hayku Poc. @enepaunu, ®I'BOY | ooks/Elektromagnetizm_202
BO '"[oBomk. roc. TexHon. yH-t". Momkap-Oma: II'TY, 3.pdf

2023. - 80 c. ISBN 978-5-8158-2346-4. Dx3eMIIsIpbl: BCETO

7. |CaBenveB, Uropr  Bmamumupouu. Kypc  dusuku
[DnexTpoHHBIH pecype] : yueOHOe mocodue : B 3 Tomax. T. 2| https://e.lanbook.com/book/1
: DnexktpuuectBo. Konebanus u BosHbl. BonmHoBas onTuka. 7- 84164
e U311, crep., 2022. - 468 ¢. ISBN 978-5-8114-9096-7.

8. |CamenweB, Uropr Bmamummuposuu. Kypc oOmeit ¢usuku

[DnmexkTpoHHEIH pecype] : yuebHoe mocobwue : B 3 Tomax. T. 1

https://e.lanbook.com/book/3




Mexanuka. MonekynsapHas ¢usuka. 19-e uzn., crep., 2022. - 41150
432 c. ISBN 978-5-507-48093-7.
9. |Mexanuka [Tekcr] : maGopatopubiii mpaktukym / . C. 2/

Macuc, A. C. Macnennukos, I'. III. T'orenamBunu [u ap.];
MUHHCTEPCTBO HAYKW U BBICIIEr0 00pa3oBaHus Poccuiickoit
Oenepaunn, PI'bBOY BO "IloBomkCKuil rocyaapCTBEHHBIH
TexHoJoruyecknii yuusepcurer". 2-e u3n. Momkap-Oma:
[Ty, 2024. - 83, [I] c. ISBN 978-5-8158-2412-6.
DK3eMIUISIPBI: BCETO 2.

https://portal.volgatech.net/b
ooks/Mekhanika_2024.pdf

6.2. MatepuainbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHue

NoNe | Aynutopuu aiis npose- | [lepeueHb OCHOBHOTO 000PYIOBaHHS [Iporpammuoe
/Tl |AcHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITENbHOI pabo-
ThI U IIPOBEJICHUS TOCY-
JApCTBEHHOM UTOTOBOI
aTTecTaluu
1. 209 (1) KOMIUIEKT  TIPUBOPOB  (1),[Microsoft Windows
VYcraHoBka JUTS ompenenenus|Enterprise, CrpaBounas
koahdun. BsazkoctH Bosayxa (1),|mpaBoBas cucreMa
YcranoBka naboparopnas "MastHuk|"Koncynerant — Ilmroc",
O6epoeka" ®M 14 (1), Kommuext|Arent Dr.Web, Kommiekr
yueOHoit mebenu (1) 1o TUTST pelIeHus
OCHOBHBIX
M0JIb30BATEIBCKUX 3ajad,
BupryanbHelil IpakTUKYM
no ¢usuke s BY3oB (B
2 4acTsx)
2. 216 (1) MK S404,2  400W/Intel Core i3 [Microsoft Windows
540/knaB.,MBIIIb,MOHHT. 21,5"|Enterprise, CmnpaBouHas
VA2248-LED (17), Kommiexr|npaBoBas cucrema
yuebHoit mebenu (1) "Koncynprant  Ilmroc",
Arent Dr.Web, Kommiekt
1O IS peleHus
OCHOBHBIX
II0JIB30BATENBCKUX 3a7ad,
BupryanbHblii IpakTUKYM
no ¢usuke ans BY3oB (B
2 9acTsx)
3. 212 (1) BOJIBTMETP VYHUBEPCAJI (2),[|Microsoft Windows
Jlabopatopusiii komiuieke JIKD-7 (1),[Enterprise, CrpaBouHast
JlaGoparopubiii  kommiuekc  JIKD-7[mpaBoBas cucrema
"Onex (1), Jlabopatopusiii komruiekc|"KoncyapTanT [Tmroc”,
JIKO-b  (2), Kowmmnekr yuebHo#|Arent Dr.Web, Kommiekr
mebenu (1) 1O TUTST pereHus
OCHOBHBIX
M0JIb30BATEIBCKUX 3ajad,
BupryanbHelil IpakKTUKYM
no ¢usuke ais BY3oB (B
2 4acTiXx)




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TEOPETHYECKOro marepuana (00beM 3HaHMM, TTTyOMHA YCBOEHUS), MPEIyCMOTPEHHOTO
paboueii mporpamMmmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTh M3JIOKEHUSI MaTepraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

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

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTAaTOYHO IIPpaBUJILHBLIC q)OpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB W 3aJ]ay, BIaJeeT HEOOXOIUMBIMU
HaBBIKAMH M TIPUEMAMH MX BBITOJTHEHHS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOpPUSA C IMPAKTHKOM, IIPU ITOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHUH 3aJJaHHs, CBOOOJHO CIPABIISIETCS € 3a7a4aMH,
BOIIPOCAMM W JIPYTMMH BUJAaMU [PUMEHEHMS 3HaAHUM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHSTHIE pEIIeHUs, CBOOOAHO BialeeT Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMU BBIITOJTHEHUS IPAKTUYECKUX paboT

7.1. IlpoMexxyTouHasi aTTECTaIUs 00yJaIOIUXCS
[TpomexxyTouHasi aTTecTanus oOy4yaroluxcs HampaBlieHa Ha OLIEHWBAaHUE PE3YJbTaTOB OOyUYEHHS
M0 TUCIUIUIMHE (MOYJII0) ¥ MPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[Ipumepsl THUIOBBIX KOHTPOJIBHBIX 3aJaHui U3 0a3bl (OHJIA OLIEHOYHBIX CPEACTB IO
o0pa3oBaTeNbHON IPOTrpaMMe.

cemectp 2
Tunosblie 3a4aHMA NO MEXaHUKe.

1) BMkeHne maTepuanbHOM TOUKM 3a4aH0 ypaBHEHUeM, r(t) = i(At?)+jBt+kC, 20e A = 1 m/c%, B=5m/c, C=
15 m. Halitu BbipakeHus V(t) n a(t). Ana momeHTa BpeMeHu t =2 ¢ BbIYUCANUTL: MOAY/Ib CKOPOCTU, MOAY /b
YCKOPEHUA, MOAY/1b TaHTEHLMaIbHOTO YCKOPEHMA, MOAY/1b HOPMa/IbHOrO YCKOPEHMA.




2) CaHKM Maccoit m =5 Ke cnycKatoT Ha BepPeBKe C ropbl, UMetoLen yron HaknoHa 30°. Haiaute cuny
HaTAXXEeHMA BEPEBKM, ECIN YCKOPeHMe CaHoK a = 1 m/c%. TpeHune CaHOK O ropKy He yYMTbIBaTb.

3) HaTM MOMEHT MHEPLMN TOHKOTO OAHOPOAHOrO KoMbLa paanycom R = 20 cm n maccon m =100
2 OTHOCUTE/IbHO OCU, NepneHaMKYAAPHOM NIOCKOCTM OCHOBAHMA U MPOXoAsaLLen Yyepes cepeagmHy 0AHOro
W3 paguycoB KoJblLia.

4) OaHOPOAHbIV CTepPXKEeHb AMHONM | =2 M U Maccolt m =5 Ke BpalllaeTca B BEPTUKaIbHOM MIOCKOCTU BOKPYT
ropuU3oHTaNbHOM OCK, NPOoXoaALLeN Yepes cepemHy cTepKHA. C KaKMM Yr10BbIM YCKOPEHWEM BpaLLaeTcs
CTep)KeHb, EC/IM HA Hero AencTByeT MOMeHT cun M= 50 H m?

5) M3 onpbickMBaTeNs NA0A0BbLIX AEPEBLEB BbIOPACbIBAETCA CTPYA MKUAKOCTU CO CKOPOCTbIO V2 = 25 M/C,
NAOTHOCTb uaKkoctu 1 r/cm®. Kakoe gasneHne p; cozgaeT Komnpeccop B 6ake onpbickusaTtens?

Tunosble 3aaaHMA NO MONEKYNAPHOU dUsuKe.

1) JaBneHne Bo3ayxa BHYTPW NJIOTHO 3aKyNOPeHHOM BYTbIIKM Npu Temnepatype t; = 7°C paBHo p; = 100
K[a. Mpw HarpeBaHun ByTbINKM NPobKa BblneTena. [Jo Kakov TemnepaTypbl t2 Harpenun 6yTblsib, ecaun
npo6bka BblaepKMBaeT gasneHue pz = 130 kla?

2) Ha ckonbKo yMeHbLuMTCA aTmochepHoe aasneHue p = 100 kla npu nogbeme Habnogatena Hag,
NOBEPXHOCTbIO 3eMn Ha BbicoTy h =100 m? CunTaTb, YTO TemnepaTtypa Bo3ayxa T =290 K n He nameHsaeTca
C BbICOTOM.

3) Kakoe Konnyectso TennoTbl Q TepAETCA exkevyacHo Yepes ABONHYI0 NapHUKOBYIO pamy 3a cyeT
TENNoNpPoOBOAHOCTU BO3A4yXa, 3aK/IOYEHHOTO MeXKAy €€ NonammnaHbIMM NaeHKamm? MNaowaab Kaxaon
nneHKkn S=4 m?, pacctosiHne mexay Humm x =30 cm. TemnepaTtypa B napHuke t; = 18°C, Temnepatypa
Hapy»KHOro Bo3ayxa t;=-20° C. TemnepaTtypy t BO34yxa MeXXA4y NN1eHKaMW CYUTATb PABHOM cpeaHemy
apudmeTnYeCcKoMy TEMNEPATYP B MAPHUKE U B OKPYrKAKOLWEM NpoCTpaHcTBe. Pagnyc moneKynbl BO3ayxa r
=15 Hem. MonapHaa macca Bosayxa M =0,029 ke/mons.

4) B no4BEHHOM MOHO/INTE 3@ CYET €ro NOPMUCTOCTM (KaNUANAPHOCTM) BOAA NOAHANACL Ha BbiCcOTY h = 40
cm. CumnTas, YTo MOPbI MMEIOT LUAUHAPUYECKYo GopMmy, a BOZa NONHOCTbIO CMAYMBaEeT NoYsy, Onpese/nTb
AnameTp d NoYBEHHbIX Kanuasapos (nop).

5) OnpeaenuTb KONMYECTBO TeMn/10Tbl, MOF0LWLAaeMoe BOAOPOAOM Maccoi m = 0,2 K2 NPy ero HarpeBaHumu ot
Temnepatypsbl t; =0°C go TemnepaTtypsbl t; =100°C npy NOCTOAHHOM AaBAeHUU. HalTn TakXKe N3MeHeHMe
BHYTPEHHEeN 3Heprnmn rasa u cosepLuaemyto Mm paboTy.

TunoBble 3a4aHUNA MO INEKTPOAUHAMMUKE.

1) iBe ANMHHbIE Napanie/bHble 0A4HOMMEHHO 3apPAKEHHbIE HUTU PACMOOMXKeHbl Ha paccTtoaHun a =0,1

M Opyr OT Apyra. JInHelHaa NJA0THOCTb 3apA4a Ha HUTAX 0AMHaKoBa U pasHa 10 MKKA/m. HaliTu BeAUYMHY 1
HanpaBieHMe HaNPAXKEHHOCTM Pe3y/IbTUPYIOLLLEro 3/IeKTPUYECKOro MoJA B TOYKE, HaxoaaLLencs

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

2) HanpsaxeHue Ha WKnHax anekTpocTaHunn U, = 6600 B. MoTpebutenb HaxoauTca Ha paccToAaHnn | =10 Km.
Kakoi nnaowaan nonepeyHoro ceyeHusa S Haao B3ATb MeAHbl NPOBOA, A1 YCTPONCTBA ABYXNPOBOAHOM
NMHUW Nepeaayu, ecim cuna Toka B AnHum | =20 A v nageHune HanpaxxeHua U B npoBogax coctasnneT 3%.

3) Cuna Toka B NpOBOAHMKE paBHOMEPHO HapacTaeT oT I, =0 A oo | =3 A B TeueHue BpemeHun t =10 c.
OnpenennTb 3apas g NpoLeaLniA B MPOBOAHUKE.

4) [Ba 4AVHHbIX NapannefibHbIX NPOBOAA HAX0AATCA Ha PACCTOAHUN r =5 cmM oauH OT Apyroro. Mo
NPOBOZaM TEKYT B MPOTUBOMOJIOXHbIX HaMPaB/AeHUAX 0aMHAKoBbIe TOKM | =10 A. HaliTn HanpaKeHHOCTb
MarHWTHOrO MoJ/A B TOYKe, Haxo4sAllenca nocepeamHe mexay NpoBoaamMu.



5) NepneHaMKynapHO MarHMTHOMY MO0 C UHAYKUMen B = 0,1 Ts1 BO3OYyKAEHO 3N1eKTpuYeckoe nose
Hanpsa)eHHocTblo E = 100 kKB/m. MNepneHAMKYNAPHO 060MM NONAM ABUMKETCA, HE OTKNOHAACH OT
NPAMONANHENHOM TPAEKTOPUM, 3aPAKEHHAA YAaCTULA. BbIMMCAUTL CKOPOCTb YacTULLbI.

Cemectp 3
Tunosbie 3agaHua no teme "KonebaHusa v sonHbI"

1) Touka paBHOMEPHO ABUMKETCA MO OKPYMKHOCTM NPOTUB YaCOBOM CTPE/KM ¢ nepuoaom T = 6 ¢. AnameTp
OKpy»KHOCTK d = 20 cm. HanucaTtb ypaBHeEHWE OBUMKEHMA MPOEKUMM TOYKU Ha ocb Ox, MpOXoasLlen Yyepes
LLEeHTP OKPYXHOCTU, €C/IM B MOMEHT BPEMEHMW, MPUHATbIN 3@ Havya/ibHbIN, NPOEKUMA Ha oCcb OX paBHa Hy/to.
HalTu cmelleHne TOUYKM, CKOPOCTb U YCKOPEHME TOUYKM B MOMEHT BpemeHu t = 1c.

2) [1Ba 0AMHAKOBO HamMpaB/eHHbIX rapMOHMYECKUX KonebaHua oaHOro nepuoaa ¢ amnautyaammn Al = 10
CMWNA2 = 6 CMCKNagblBaloTcA B OAHO KonebaHue ¢ amnautygon A=14 cm. HaiTu pasHocTb ¢as
CK/1lafblBaeMbix KosiebaHuii.

3) Mnockas 3ByKoBasa BOJIHA BO3OY)KAAETCA WMCTOYHMKOM KosiebaHui yactoTtbl 200 [y. AMnNantyaa
KosiebaHU UCTOYHUKA paBHa 4 mm. HanucaTb ypaBHeHMe KonebaHWi MCTOYHWKA, €CAM B HayajibHbIN
MOMEHT BPEMEHU CMelleHMEe TOYEeK MCTOYHMKA MaKCUMMasibHO. HalTn cmelleHue To4dek cpedpl,
HaXo4ALWMXCA Ha paccTosHuM X = 100 cm OT UCTOYHUKA, B MOMeHT t = 0,1 c. CKOpPOCTb 3BYKOBOW BOJIHbI
npuHATL 300 m/c.

Tunosbie 3agaHua no Teme "BosHOBaA M KBaHTOBasA ONTUKA"

1) B onbiTe KOHra pacctosiHue mexay wenamm d=0,8 mm, AnnHa BosIHbI 660 HM. Ha Kakom paccToaHumM oT
Lienen cneayeTt pacnoioXUTb IKPaH, YToObI LWMPUHA MHTepdEPEHLIMOHHOM NOI0Chl OKa3anacb paBHOM 2
MM?

2) Ha gnadparmy c Kpyribim oTBEPCTUEM ANAMETPOM 4 MM NMagaeT HOPMasibHO NapannefbHbIi Ny4oK
MOHOXPOMATUYECKOro CBEeTa C A/IMHOM BO/HbI paBHoM 0,5 MKM. ToYKa HabloAeHNs Ha OCKM OTBEPCTUS Ha
paccTonaHMM b =1 m oT Hero. CKo/ibKo 30H dPpeHens yKknaaplBaeTca B OTBEPCTUN? TeMHOoe UK CBET/Ioe
MNATHO MOJIYYMTCA B LLEHTPE ANPPAKLMOHHOM KapTUHbI, EC/IM B MecTe Habto4eHMA MOMECTUTb SKPaH?

3) Mpu ocBelweHUM ANPPAKLMOHHON pelleTKn 6enbim CBETOM CNEKTPbI BTOPOro M TPETbEro NopaaKa
0TYACTU NepeKpPbIBAIOT APYr Apyra. Ha Kakyto AJ/IMHY BO/IHbI B CMIEKTPE BTOPOrO NOpAAKa HaKkNahbiBaeTca
duronetoBan rpaHMLa C 4AMHOM BoIHbI 0,4 MKM CMeKTpa TpeTbero nopaaka?

4) TemnepaTypa BepxHux cnoes ConHua pasHa 5300 K. Cuntan ConHue abcontoTHO YepHbIM TEIOM,
onpeaenntb AJIMHY BOJIHbI, KOTOPOI COOTBETCTBYET MAaKCMMAJIbHaA CNeKTpaibHas NIOTHOCTb
SHepreTnyeckom ceeTumoctn ConHua.

[Iepeuenb BOnpoCoOB I MPOBEAECHUS TPOMEKYTOUHOM aTTecTaluu

Teopemqecme BOMPOCHI K 3K3aMeHY

1. OCHOBHble MOHATUA KUHeMaTUKK. MaTepuanbHas Touka, abcoNtoTHO TBEPAOE Teslo, CUCTeMa OTCHYETa, KOOPAMHaTI,
pafmyc-BeKTOp, TPAEKTOPUA, MyTb, NepemelLeHue.

2. MoHAatne CKOpPOCTU. BeKTOp cpe,a,Heﬁ CKOpPOCTU, MTHOBEHHAA CKOPOCTb, MOAYNb MrHOBEHHOW CKOPOCTHU, cpeaHAAa nyTesan
CKOPOCTb, HanpasaeHUe CKOPOCTU.

3. MoHATME yCcKopeHus. BekTop cpeaHero yckopeHus. MrHoBeHHoe yckopeHue. HopmanbHoe yCKOpeHUe, TaHreHuansHoe
YCKOpeHWe, NOHOe YCKOpeHUe.

4, JnemeHTbl KUHEMATUKK BPALLATENbHOTO ABUMKEHUs (Yro NoBOpoTa, Yr10Bas CKOPOCTb, Yr10BOe ycKopeHue). CBA3b
JMHEWHBIX U YTNI0BbIX BEJIUUUH.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

MoHATME CKUAbl U MaccCbl. 3aKOHbI HbOTOHA.
Mmnynbc. M3meHeHWe nmnyabca Tena. BblBog, 3aKOHA COXPaHEHUs MMMy Abca.
LleHTp macc. 3aKOH ABMMKEHMUA LLeHTpa Macc.

PaboTa. PaboTa NOCTOSHHOW W NepemeHHOM cunbl. Fpaduyeckoe nsobpaxkeHune pabotbl. MowHocTb. KoHcepBaTUBHbIE U
AnccunaTuaHble cusbl. [pUmMepbl KOHCePBATUBHbIX U AUCCUNATUBHbIX CUJI.

KunHeTnyeckas n noTeHUManbHas SHePrMn. 3aKOH COXPaHEHUA MEXaHUYECKON SHEPrun.

MOMEHT cu/ibl OTHOCUTENBHO TOYKMU U OTHOCUTENBHO Hel'lOp,BVI)KHOVI ocn. Moaynib MmOMeHTa cuibl. HanpaBneHne BeKTopa
MOMeHTa CUbl.

MOMEHT MHEepLMM TOYKM 1 Tena OTHOCMTENbHO HeMOABUKHOW ocun. Teopema LUTeliHepa. MoMeHTbI UHepLMKN Ten
NpaBUIbHON reoMeTpryeckolr Gopmbl.

KnHeTnyeckan aHeprua BpalleHua. MNosHaa KUHeTUYecKas aHeprma TeNa, y4acTBYHOLLEro B NOCTyNaTe/IbHOM U
BPaALLATE/NIbHOM ABUMKEHUMN.

BbiBOA, OCHOBHOrO YpaBHEHMA AMHAMUKW BPaALLATE/IbHOro ABUXKEHUA.

MoMeHT MMnyabca TOYKK U Tesla OTHOCUTENIbHO HeHOABM)‘KHOﬁ ocu. HanpasaeHne MoMeHTa MMMy/ibca. 3aKOoH
COXpaHEeHNA MOMEHTa MMMNY/ibCa.

MpaeanbHbIi ra3. 3akoHbl MAeanbHOro rasa.

BbiBOg, 0CcHOBHOro ypasHeHne MKT.

3akoH MakcBenna o pacnpefeneHnn Moaekyn naeasibHoro rasa no CKOPOCTAM.
BapomeTpuyeckas popmyna. PacnpeseneHne bonbumara.

Yucno cteneHei cBoboabl MOIEKY/Ibl. 3aKOH PAaBHOMEPHOTO pacnpeaeneHus IHePrnm Nno CTeneHam
cBoboabl monekyn.

BHyTpeHHAA aHeprua naeanbHoro rasa.
PaboTa pacwmpeHus rasa. lpadpuyeckoe n3obparkeHne paboTbl.

lMepBoe Hayano TepmoagmHamMunKK. NpumeHeHne NepBOro Havyaaa TEPMOSUHAMUKU K PA3SIUYHbBIM
npoueccam.

TennoemKocTb. YpaBHeHMe Maiepa. Pnsnyecknin cMbic/l YHUBEPCANbHOM ra30BOM NOCTOAHHON.
PaboTa naeanbHOro rasa B M3onpoueccax.

Anmabatmnyeckuin npouecc. YpaBHeHue MyaccoHa. KoaddumumeHT MyaccoHa.

MonnTponHbIi npolecc. YpaBHeHUe NoAUTPONbI. MoKasaTenb NOJUTPONbI.

Lumkn. KN4 umkna. ObpaTumble 1 HeobpaTumble npoueccsl. Luka KapHo.

SHTNponuA. CTaTUCTUAYECKMIA CMbICA SHTPOMUN.

3ﬂeKTpOCTaTVI‘-IeCKOG nose. HanpAXeHHOCTb 3/1eKTPOCTAaTUYECKoro noaa. lNoae ToyeyHoro
3apAaga. anHLI,I/II'I cynepnosnynm aNeKTPOCTaTtnyeCcKkoro nonA. Cunosble AMHUK
91EKTPOCTATNYECKOTO NoAA.

MoTtok BEKTOpPa HaNpPAXEeHHOCTU 3SNEKTPOCTaTU4YeCKOro nonA. Teopema OCTporpap,CKoro-I'aycca Aana
IIEKTPNYECKOTO NOJ1A B BaKyyme.



31.

PaboTa no nepemelleHo TOYEYHOro 3apAaa B MoJjie TOYeYHOoro 3apsaaa. Teopema O UMPKYASALMU BEKTOpa
HaMNPAKEeHHOCTM 3/1eKTPOCTaTUYECKOro Nos.

32.

MoTeHuMan aneKTpocTaTUYecKoro noasa. PasHoCTb NOTEHLMAN0B.

33.

CBA3b MeXKAy HanpPAXEHHOCTbIO M NOTEHLUMANOM. DKBUMOTEHLMAIbHbIE NOBEPXHOCTU.
34.

MMpOBOAHMKN B 3NEKTPOCTAaTUUECKOM MNOJe. DNEeKTPOCTaTUYecKoe rosfie B MNOAOCTUM MNPOBOAHMKA.
DNeKTpoCTaTUYeCcKasa MHAYKUMA. DNeKTpocTaTnyeckasa 3awmta. KoHaeHcaTopbl.

35.

3Hepl'l/lﬂ CNCTEMDI INEKTPUNYECKUX 3apAa0B. 3Heprm-| 3apAXKEHHOIo NpoBoAgHUKA U KOHAOEHCATOPA. 3Heprvm
9/1eKTPNYECKOro nonsa. O6bemHas NI0THOCTb Heprun.

36.

DNIeKTPUYECKN TOK. YcaoBua cylectBoBaHus. Cuia M NAOTHOCTb TOKa.

37.

CropoHHue cunbl. OC. HanpaxeHune.

38.

3akoH OMma a1 0AHOPOAHOW LLenn B MHTerpasibHoM u anddepeHumanbHom dopme.
39.

ConpoTuBneHue npoBogHMKos. CoeanHeHWe MPOBOAHMKOB. 3aBUCMMOCTb COMPOTUB/IEHNA NPOBOAHUKOB
oT TemnepaTypbl. CBEPXNPOBOAMMOCTb.

40.

PaboTa 1 MOLLHOCTb 3/IEKTPUYECKOIO TOKA. 3aKOH [xKoyna - JleHua B UHTerpasbHon u guddepeHumanbHom
dopmax.

41.

3aKoHbl OMa AN HEOAHOPOAHOrO YYacTKa Lenu 1 A18 3aMKHYTOM Lenu.

42.

OnbITbl dpcTeaa. MarHuTHoe nose. BEeKTop MarHMTHOM MHAYKUMK. CUNOBbIE IMHUU MarHUTHOTO NOA.
43,

MarHuTHoe none NpoBOAHMKA € TOKOM. 3aKOH bno-Casapa-/lannaca. MNpuHUMN cynepnos3mumm MmarHMTHOro
nons.

44,
. JencTBMe MarHUTHOrO NOAA Ha NPOBOAHUKN ¢ TOKOM. Cuia Amnepa.

45.



[elicTBMe MarHUTHOrO MOAA Ha ABuUXKyLMeca 3apadbl. Cuna JlopeHua. [BuMKeHUe 3apAKeHHbIX YacTul, B
MarHUTHOM nosne.

46.
MoTOK BEKTOPA MAarHUTHOM MHAYKUMK. Teopema MNaycca ANnAa MarHUTHOrO Nons.
47.

Teopema O UMPKY/NALUMM BEKTOPA MarHUTHOM MHAYKUMM B BaKyyme. MarHuTtHoe none coneHouaa u
Topouaa.

48.

PaboTa no nepemeLleHNIo NPOBOAHMKA U KOHTYPa C TOKOM B MarHUTHOM MoJe.

49,

OnbITbl ®apagen. ABneHne aNeKTPOMArHUTHOM MHAYKUMK. 3akoH Papages. Mpasuno JleHua.
50.

ABneHne camonHAyKumn. MHAyKTMBHOCTL. 9C camonHayKumu.

51.

dHeprva marHuTHoro nons. O6bemHasn NJAOTHOCTb SHEPTUU MArHUTHOIO NoNS

52.

OcHoBbI TeOpun MakcBesia Jyist 3JIeKTPOMarHUTHOTO TTOJISI.

53.

lapMoHMYECKMe KolebaHUA U UX XapaKTepPUCTUKK. MprMepbl FapMOHUYECKUX OCLUINATOPOB.
54.

CnoxeHune KonebaHui.

55.

BonHbl B ynpyroi cpeze.

56.
[MoBOMKCKNIN rocyfapCTBEHHbIN TEXHOSTOMMYECKNN YHUBEPCUTET
3K3AMEHALII/IOHHbII7I BUJIIET Ne 0
no gucuunnmnHe OUN3NKA

1. OcHOBHbIe MOHATUA KUHEMATUKM nocCTynaTtesibHOro ABUNXXeHUA.

2. PaboTa cui 3NeKTPOCTaTUYECKOro Nos no nepemeLleHunto 3apsaga. Llnpkynsauma sektopa
Hanps»KeHHOCTH.

3. 3apaua

3aBeqyoLmnn kadbenpon (A.C.
MacneHHUKoB) « __» 2023 .




57.
3agaum k omiery Ne 0

Ilopozoswiii ypogens: MO TPSIMOMY OECKOHEYHO JIUHHOMY IPOBOJHUKY Te4eT TOK /=10 A.
Onpenenure MarHUTHYIO UHAYKIIUIO B B TOUKe, y/IaJeHHON Ha PACCTOSHUU 7=/ cM OT MIPOBOJAHHKA.

IIpoosunymulii yposeHs: 1O ABYM OECKOHEYHO JITTHHHBIM TPSMBIM MapauIeIbHBIM MPOBOJAM TEKYT
Toku 11=25 Aul>=75A4B NpPOTUBONMOJIOKHBIX HampaBieHUsX. OnpenenuTh MarHUTHYIO
UHAYKIMIO B B TOuke, Haxomsmielcss Ha pacCTOSTHUU F1=15 cm OT TEPBOTO IMPOBOJHUKA U I2=5
CM OT BTOPOTO MIPOBO/IA, €CIIM PACCTOSIHUE MEXKAY MTPOBOAHUKAMU d=2( cm.

Buvicokuii ypogenv: OECKOHEUHO [UIMHHBIA IIPOBOJ] 00pa3yeT KpPYroBOM BHUTOK, KacaTeJbHBIH K
nposoay. ITo npoBony Teuer Tok /=12 4. HaliTu MarHUTHYIO UHIYKIUIO B IIEHTPE BUTKA, €CIIU €r0
paauyc R=3 cm.



