MUHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30BAHIUS
POCCHUICKOM ®EJIEPALIUA -

DenepanbHOE rocy1apCTBEHHOE GIOMKETHOE 00Pa30BaTEIbHOE YUPEKICHIE
BBICIIETO 00pa30BaHUs
«MarauToropcKuii rocyJapCTBeHHbIN TeXHMIecKui yruBepcuter uM. I'.J1. HocoBay

PABOYAS ITPOTPAMMA JUCHUAILIMHBI (MOXY JIST)

DPHU3HKA

Hamnpapyienre NoAroToBKY (CIENUATBEHOCTE)
29.03.04 TexHOJIOrHs XyN0XKECTBEHHOM 06paGOTKH MaTepHAIIOB

HanpasnerrocTs (podmiib/crienuani3ands) mporpaMMe
IOBenmmpHoe nemo 1 XynoskecTBeHHast 06paGoTKa IPUPOIHOTO KAMHS

VpoBeHb BBICIIEro 06pa3oBaHus - GakaiaBpuar

Dopma oGyueHust
OYHast

»

Wucruryt/ gaxynsrer  IHCTHTYT eCTeCTBO3HAHMS M CTAHIAPTH3ALMUA

Kadenpa Ousuku
Kype 1
Cemectp 2

MarnuToropck
2022 rox



PaGoyast nporpamma cocrapnena Ha ocHoBe ®I'OC BO - 6akanaBpuaT M0 HAIPaBICHHIO
nonroroBkd  29.03.04 TexHONOrHs XyNOXKECTBEHHOH 06paGOTKH MaTepuaioB (TpHKa3
Muno6prayku Poccun ot 22.09.2017 . Ne 961)

PaGouyast mporpamMma paccMoTpeHa 1 0f06peHa Ha 3aceaHuu Kadenpsl OH3nKu
01.02.2022, npotoxon Ne 4

=
e

3aB. kadenpoit .~ %\.\M.B. Apxymmic
g

PaGouas nporpamma onoGpena metoamueckoit komuceneit UEuC
" 14.02.2022 r. mpotoxon Ne 6
: IIpencenarens // N.1O. Me3un

CornacoBaHo:
3aB. kadenpoit XynoxecTBeHHON 06paGOTKI MaTEPHAIOB

\ &)\/O/\g///\" C.A. I'aBpu1xoB
\\/ /

PaGouas nporpamMma cocrapnena: /W/
g

CT. IIpenoaBaTens Kapenpsl Ousmky, £

Perrensent: % K
3aB. kadenpoit BTulI, 1-p TexH. Hayk > O.C. Jlorynosa

V/

E.A. UrnaTtnseBa




JIner akryaauzanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, o0CcyxieHa 1 ooopena uist peanmu3armu B 2023 - 2024
y4eOHOM TroJly Ha 3acefqannu kapeapsl Duznku

[Iporokom or 20 1. Ne

3aB. kadenpoii M.B.XpKmec

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u ogo0pena uist peanmsarmu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl DPU3UKU

[Iporokom or 20 . Ne
3aB. kadenpoit M.B. Apkynuc

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena uist peanm3armu B 2025 - 2026
yueOHOM rojly Ha 3aceaHuu kageapsl DU3NKU

[IpoTokomor 20 . Ne

3aB. kadenpoit M.B.prym/lc

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 ojo0peHa it peanm3armu B 2026 - 2027
y4eOHOM ro1y Ha 3aceqaHuu Kageapsl Du3nKu

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit M.B.XpKmec




1 esiu ocBOCHUSI IMCIHUIIIMHBI (MOYJIs1)

enssMu 0CBOCHUS TUCHUTIIINHBI «DU3HKa» ABISAIOTCS:

—proOpeTeHne CTyAeHTaMH 3HaHH 00 00IIMX 3aKOHOMEPHOCTSIX SBJICHHUIA IPUPO/IBI HA
OCHOBE (DM3UYECKUX TPHUHIIMIIOB, TO3BOJIAIONIMX OPUEHTHPOBATHCS B IOTOKE HAYyYHOH U
TEXHUYECKON MH(POpPMAIMU 1 00eCTICYNBAIOIINX BO3MOKHOCTD UX UCIIOJIb30BAHMS IIPU PEILICHUH
IIPUKIIAHBIX 33/1a4, 4 TAKXKE B HAYYHOM U POU3BOJACTBEHHOM IEATEIBHOCTH;

— (hopMUpOBaHHE YMEHHUI ONIEPUPOBATH MOHATHSAMH, 3aKOHAMH U MOJICIISIMHU (PU3HKH;

— pa3BUTHE Y CTYJIEHTOB HAayYHbIX [IPEICTABICHUHI 0 eAMHON (PU3NUECKON KapTHHE MUPA.

2 MecTo THCHMIIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOorpaMmsbl

Hucrtunnuna @usnka BXOAUT B 00s13aTEIbYI0 YacTh YIEOHOTO MIaHa 00pa30BaTeNbHOM
MIPOrpaMMBl.

JUia  u3ydeHUs  JUCHMIUIMHBI ~ HEoOXOquMbl  3HaHWS  (YMEHUsS,  BIAJCHHUS),
c(OpMUPOBaHHBIE B PE3YJIbTATE U3YUEHUSI JUCIUIUINH/ IPAKTUK:

MaremaTuka

3HaHus (yMEHUS, BIAJACHUS), NOJy4YEHHbIE IPU U3YYEHUH JTAHHOM IUCHUIUIMHBI OyayT
HE0OXO0IUMBI JJ1s1 U3YyYEHUS] AUCIUTLITUH/TIPAKTHK:

DIIEKTPOTEXHUKA

OCHOBBI HH)XEHEPHBIX TEXHOJIOTUI

3 Komnerenuuu odyuyamwierocsi, opMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOIYJISA) M IIJIAHUPYeEMbIe pe3yJbTaThl 00yUeHUus

B pesynbrare ocBoeHus aucuUIUIMHBL (Moayisi) «Dusuka» 00ydaromuUics A0IKEH
007a1aTh CIeAyIONIMMI KOMIIETEHIUSIMU:

Ko nanukaTtopa NHaukaTtop 10CTHKEHUS KOMIICTCHITUN

OIIK-1 CmnocobGeHn pemarb BOMPOCH MPOPECCHOHAIBPHOW JIEATEILHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX U OOILIEMH)XKCHEPHBIX 3HAHUU, METOJIOB MAaTEeMaTHYeCKOro aHaiu3a U
MOJEITUPOBAHUS

OIIK-1.1 Hcnons3yeT ecrecTBEHHOHAy4YHbIE M OOIICHH)KCHEPHBIC 3HAHUS A
pEIIeHUs BOIIPOCOB B IPO(eccuoHabHOM AeSITENbHOCTH
OIIK-1.2 [Ipumenser METO/IbI MaTeMaTU4eCKOro MO/JICTTUPOBAHUS npu

IIPOCKTUPOBAHHH U pa3pa60TKe XYAOXKCECTBCHHO-TIPOMBIIIJICHHBIX PI3I[CJ'IPII>1,
MaTCpruajIoB U TEXHOJOTUN HX IMPpOU3BOJCTBA, BKIKOYAA CO3JaHHC 3D-
MOJIeeH I KOHCTPYHUPOBAHUA pa3pa6aTBIBaeMBIX PI3,I[€J'IHﬁ

OIlIK-1.3 [IpumeHsieT MeToIpl MAaTEMAaTUYECKOTO aHallnu3a JIJIsl pacyeTa KOHCTPYKIUI
XYI0KEeCTBEHHO-TIPOMBIIIIEHHBIX 156691 (S 075071 5 BBITIOJTHEHUS
TEXHOJIOTHYECKHUX PACUETOB




4. CTpyKTypa, 00b€M U coep:KaHHue TMCHUIIJIMHBI (MOYJIs1)
OO0mast TpyI0eMKOCTh AMCIUIUIMHBI COCTaBisieT 3 3aueTHhIX eauani 108 akaa. dacos, B TOM

YHUCIIC:

— KOHTaKTHas pabora — 54,15 akas. gacos:
—ayauTopHas — 51 akaj. 4acos;

— BHeayauTopHas — 3,15 akan. gacos;

— camocTosiTenbHas padbota — 18,15 akaz. yacos;

— B (popme npaxTrueckoii moaroroBku — 0 akaz. yac;

— IMOAATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

dopma aTTecTaluy - SK3aMEH

AynuropHast I =
o, | xonTakTHas pabora E E dopma TeKyILEero
Paznen/ Tema 3 (B aKaj. Hacax) & E‘ Brn KOHTPOIIA Kon
g 3 © | caMOCTOSITENBHOM | yCIIeBAaEMOCTH U
JUCITUTLTHHBI 3 e . | xomerenimu
O 2 & paboThI MPOMEKYTOTHON
Tex. nab. | mpakr. ER aTTeCTALH
3aH. 3aH. | &
1. Mexanuka
Pa6ora ¢
JICKIIMOHHBIM 3amura
11 KiHeMaTika MaTepHasoMm, n1abopaToOpHBIX OIlK-1.1,
) N 2 2 2/11 2 MOAroToBKa K | pador, cnaua MJ13,( OIIK-1.2,
MaTepHaIbHON TOYKU
11a00paTOPHBIM MpoBepKa OIlK-1.3
paboram, pelieHue KOHCITCKTOB.
nas3
Pa6ora ¢
JICKIIMOHHBIM 3amura
MaTepHasoMm, 11a060paTOPHBIX OIlK-1.1,
1.2 Jlunamnka. ~ 3aKouni 2 2 2/11 2 MOAroTOBKa K | pador, cnava MJ13,[ OIIK-1.2,
COXpAHCHHUS B MEXaHHKE
nabopaTopHbIM MpoBepKa OIlK-1.3
2 pabotam, peieHue KOHCITEKTOB
na3
Pa6ora ¢
1.3 Mexanuka TBEPIOTO JIEKIIUOHHBIM Crasa M]3, OIK-1.1,
) 1 1 1/0,21 2 MpoBEpKa OIlK-1.2,
Tena. MaTepHasoMm,
KOHCITEKTOB OIlK-1.3
pemenue UJ13
Pab6ora ¢
JICKIIMOHHBIM 3amuTa
MaTepHasoMm, 11a0b0paTOPHBIX OIlK-1.1,
L4 Mexanuecime 1 2 /11 1 MOArOTOBKa K | pador, cnava MJ13,( OIIK-1.2,
Kojie0aHHs ¥ BOJIHEL.
n1a00opaToOpHBIM MpoBEpKa OIlK-1.3
pabotam, perieHue KOHCITEKTOB
na3
HWroro o pasaeny 6 7 6/3,21 7
2. MonekynspHas ¢(uzuka u
TEPMOIMHAMUKA
Pabora ¢
JICKITOHHBIM 3ammuTa
2.1 MonekynspHo- MAaTepuaoM, 71a00paTOPHBIX OIIK-1.1,
KHHETHYECKast Teopust| 2 2 2 221 | 1,05 MOATOTOBKA K | pabor, craua N/13, OIIK-1.2,
W/ICaNTbHBIX T'a30B. 71a00paTOPHEIM IpOBEpKa OIIK-1.3
paboTtam, KOHCIIEKTOB
BeimonHenne NJ13




Pabora ¢

JIEKIIMOHHBIM 3amura
29 OcHOBB MaTepHasoM, 71a00paTOPHBIX OIIK-1.1,
S — 221 11 MOATOTOBKA K | pabor, craua W/I3, OIIK-1.2,
’ 71a00paTOPHEIM pOBEpKa OIIK-1.3
paboTtam, KOHCIIEKTOB.
BeITIOTHEeHNEe MJ13
2.3 PeanbHble rassl. Cnmaua UJ13, OIlK-1.1,
CsolicTBa JKUJIKOCTH. 2 | Bemonuenune UJ13 MpPOBEpKa OIIK-1.2,
Tsépnoe Teno. KOHCITEKTOB. OIIK-1.3
Wroro no pazneny 4/41 | 4,15
3. DNeKTpOMarHeTu3M
Pabora c
JICKIIUOHHBIM 3amnura
MaTepraioM, n1abopaToOpHBIX OIlK-1.1,
3.1 DnekTpocTaTHKA. 1/11 1 MOATOTOBKA K | pabor, cnawa U/13,] OIIK-1.2,
71a00paTOPHBIM IpOBEpKa OIIK-1.3
paborawm, KOHCITEKTOB
BhinonHenue MJ13
PaGora ¢
JICKIIUOHHBIM 3amnura
32 HocTosHHb MaTepHasoMm, 11a00paTOPHBIX OIIK-1.1,
SeKTpHHCCKHE TOK 1/11 1 MOJrOTOBKA K pabor, criaua NJ13, OIIK-1.2,
’ 71a00paTOPHBIM IpOBEpKa OIIK-1.3
paborawm, KOHCITEKTOB.
BheInonHenue M3
Pabora ¢
JIEKLIHOHHBIM 3ammra
3.3 MarnutHoe TOJE. MaTepHasoMm, n1abopaToOpHBIX OIlK-1.1,
DJeKTpoMarHuTHas /11 1 MOAroToBKa K | pador, cnaua MJ13,( OIIK-1.2,
HHAYKIHS 11a060paTOPHBIM MpoBepKa OIlK-1.3
paborawm, KOHCITICKTOB.
BeinojIHeHue MJ13
Wroro no pazaeny 3/31 3
4. OnTHKa ¥ KBaHTOBas pu3uKa
4.1 I'eomerpuueckas neif_l[i(();{i{im Craua W13, OIIK-1.1,
) 1 1 MpoBepKa OIlK-1.2,
OITHKA MaTepuaoM,
KOHCIIEKTOB OIIK-1.3
BeimotHeHne /(3
42 B PaGora ¢ Cnaua VI3, OIK-1.1,
. OJIHOBAasl  ONTHKA. JIEKIMOHHBIM
1 1 MpoBepKa OIlK-1.2,
doromerpus. MaTepuasioM,
KOHCIIEKTOB OIIK-1.3
BeimotHeHne /(3
4.3 KsaHTOBas Tmpupona neilali(())f{i{gm Cnava W13, OIK-1.1,
H3TYYCHHS 1 1 MaTepHaIoM NpOBCpKa OIIK-1.2,
’ KOHCIIEKTOB OIIK-1.3
BeimotHeHHE /(3
OIIK-1.1,
g’.[‘40MH((I))II‘§ I;I;ga o 1 1 OlK-1.2,
OIIK-1.3
Uroro no pazneny 4 4
5. Kontpons
OIIK-1.1,
5.1 Dx3amen OIIK-1.2,

OIIK-1.3




Hroro no paszgeny

HWroro 3a cemectp

17

17

17/10,21

18,15

OK3aMCH

Hroro no JUCHUITIINHE

17

17

17/10,2
u

18,15

OK3aMCH




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B y4ue6HOM nporiecce UCTIONB3YIOTCS CIEAYIONINE 00pa30BaTeIbHbIE TEXHOIOTHH:

10 OPTaHU3AIMOHHBIM (hOpMaM: JIEKIIHOHHBIE, TPAKTHUECKHUE, JJAO0OpaTOpHbIEC pabOTHI;

0 Pe0OIaAI0IIMM METO1aM U TipueMaM 00ydeHUs: 00bICHUTEIHHO -HIUTFOCTPATUBHBIC
(oObscHEHME, TIOKA3 - IEMOHCTpaNus y4eOHOTO MaTepuaia u Jp.) U IpoOJeMHBIE, TOMCKOBBIC
(aHaMU3 KOHKPETHBIX CUTYALMI), pelieHre yueOHbIX 3a/1a4 U JIp.;

aKTUBHBIC (aHANMM3 Y4eOHOW M HAy4yHOW JIUTEpaTyphl, COCTABICHUE CXEM U Jp.) U
MHTEPAaKTUBHBIE, B TOM YHCJIE€ W TPYNNOBBIE (B3aMMHOE 0OydyeHHE B (OpME€ MOJArOTOBKU U
0OCYKICHWMSI JOKIIATIOB U Jp.).

VY4eOHble 3aHATUS IPOBOJSATCS B BUJE:

1) nexumii-npe3eHTaIHi, JSKIUi ¢ 3apaHee 3alIaHMPOBAHHBIMH OIIINOKAMHU.

2) nabopaTOpHBIX pabOT

3) npaKTHYECKUX 3aHSITHH, B TOM YHCIIEC B MHTEPAKTUBHOW (opme

6 YueOHO-MeTOIHYECKOE 00eciedeHe CAMOCTOSITeIbHOI PadoThl 00yYaOIIUXCs
[IpencrasneHo B mpuiioxeHnu 1.

7 OueHOYHBbIE CPEACTBA /Il POBeAeHU NPOMEKYTOUYHOMH aTTecTAlMH
[IpencraBieHb! B IPUIIOKEHUH 2.

8 YueOHo-MeTOMMYecKOe H HH(OPMANIMOHHOE 00ecTieueHrue TUCIIUTITHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpPaTypA:

1. Jemumuenko, B.M. ®usuka [Daekrponnsiii pecypce] : yueonuk / B.U. JlemuaueHko,
N.B. lemumuenko. — 6-e u3z., nepepad. u gon. — M.: UHOPA-M, 2016. — 581 c. — Pexum noctyna:
http://znanium.com/bookread2.php?book=469821 — ISBN:978-5-16-010079-1.

2. Kyszuenos, C.M. ®wuszmka: Mexanuka. MexaHudyeckue KojeOaHWsI W BOJIHBI.
MounekymsipHas ¢pusuka. TepMoauHamuka [DnekTpoHHbINH pecype] : YuebHoe mocooue / C.U.
Kyznemnos. - 4-e 3., ucrp. u aoi. - M.: By3osckuii yaeonnk: HUL] UHDOPA-M, 2014. - 248 c. —
Pexum nocryma: http://znanium.com/bookread2.php?book=412940 — ISBN 978-5-16-101026-6

3. Ky3uenos, C.1. ®uzuka: OCHOBBI 3JIEKTPOAMHAMHUKH. DJIEKTPOMArHUTHBIC KOJICOaHUS
1 BOJIHBI [ DIEKTPOHHBIH pecypc] : Yueonoe mocobue / C.H. Ky3Henos. - 4-e u3j., ucmp. u JIofl. -
M.: Byzosckmit yueOnuk: HHUI[ HNHDPA-M, 2015. - 231 c. — Pexum pgocryna:
http://znanium.com/bookread2.php?book=424601 — ISBN 978-5-16-101657-2

4. Kyznerno, C.1. ®usuka. BomHoBas onrtuka. KBaHTOBas mpupoaa H3IydeHHs.
DJieMeHTBI AaTOMHOU U siiepHOl (husuku [DnekTpoHHbii pecypce] @ Yueb. moc. / C.U. Ky3Henos,
AM. Jlunep - 3-e u3zz., nepepad. u gom. - M.: By3os. yue6.: HUL[ UHOPA-M, 2015 - 212 c. -
Pexxum nocrymna: http://znanium.com/bookread2.php?book=438135 — ISBN 978-5-16-100426-5

0) lonostHUTEIBHASI IUTEPaTypa:

1. KoukwuH FO.I1. YyeOnbie 3aaaun no ¢usuke [ DneKTpoHHBIHN pecypc] | yueOHoe moco-0ue
/ YO.I1. Koukun ; MI'TY. - Marautoropck : MI'TV, 2015. - 1 snektpoH. onT. muck (CD-ROM). -
MakpooOBbeKT

2. Perrenust 3a/1a4 110 Kypcy o6mieii ¢pusuku [Teker] : yaebHoe nocobue / [H. M. Pora-ues,
I'. 1O. bananuna, W. I1. 3aBepmmnckuii u ap.] ; moa pea. H. M. Porauesa. - 2-e uzn., ucmp. - CII6.
u ap. : Jlans, 2008. - 304 c. : un., rpad., Tadn. — (YueOHuKY A7 By30B | CrienuanbHas JuTeparypa)

3. CnipaBouHMK 110 ¢puzuke. PopMyibl, TAOIUIBI, CXeMBL. [ TeKcT] : mep. ¢ HeM.



[ mon pen. X. rekepa, mox pea. K. B. Cmupnosa. - M. : TEXHOC®EPA, 2009. - 1262 c. : ui.,
rpad., Tadur.

B) MeTroauyeckue ykazanus:

1. Mexanuka. MounekynsipHas (u3nka U TepMOJIMHaAMHUKa [DJIEeKTPOHHBIN pecypc] : na-
oopatopusiii npaktukyM / E. H. Acranos, 3. H. boruesa, JI. C. [lommkenkosa u ap. ; MI'TY. -
Maruurtoropck : MI'TVY, 2016. - 1 sanektpoHn. onr. auck (CD-ROM)

2. Dnekrpocratuka. [locrosiHubid TOK. [Tekcr] : mabopartopusiii npaktukym / [M.B.
Beuepkun, E.E. EnuceeBa, C.I'. IlleBuenko ; mox pea. M.B. Beuepkuna] ; MI'TY, [kad. pusuku].
- Maruauroropck, 2011. - 60 c. : ni., Tad.

3. DnexrpomarneTn3M. OnTHKA: TaOOPATOPHBIN MPAKTHKYM MO AUCHUIUINHE «Du3nKa»
JUIs CTYJAEHTOB Bcex crenuanbuocteir /| M.B. Apkymuc [u ap.]. — Marautoropck: 'OY BITIO
«MI'TVY», 2009. —-102 c.

4. dusuka aToma, TBEpAOTO TeJa, SiApa: MHCTPYKLHUS 10 BHIIOJHEHHUIO J1a00paTOPHBIX
paboT o ¢usmke 11 CTyAeHTOB Beex cnenuaibHocTed / B.K. Benos [u ap.]. — Mar-HUTOropek:
'OV BITO «MI'TVY», 2007. —48 c.

r) [Iporpammuoe odecnneuenne u MHTEepHeT-pecypcehl:

IIporpammMHoe o0ecnieuenmne

Haumenoanue [10 Ne norosopa CpoOK IeHCTBUS TULEH3UH
7Zip cB000aHO pacaopocTpansemoe [10 0eccpoyHO

MS Office 2007 |\, 135 1 17.09.2007 GeccpouHo
Professional

IIpodeccuonanbHble 0a3bl JaHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CHCTEMbI

Hassanue xypca CcrlIKa
DrexkTpoHHas 0a3a mepuoanvecKux m3maHuii East View
Information Services, OO0 «MUBHUC»

https://dlib.eastview.com/

ITouckoBas cucrema Akagemus Google (Google Scholar) |URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - ExmHOE OKHO JocTyma K
HHGOPMAITMOHHBIM PeCypcam
9 MarepHaILHO-TEXHHYECKOE o0ecreueHne TUCIUIIHHBI (MOILYJIA)

URL.: http://window.edu.ru/

MaTepI/IaJ'ILHO-TeXHI/I‘IeCKOG obecneueHne JUCHUIIIMHBI BKIIFOYACT:



Y4eOHbIC ayIUTOPUN IS TIPOBEACHUS 3aHATHUN JICKIIMOHHOTO THUIA: MYJIbTUMEIUITHBIC
CpeACTBa XpaHEHHUS, TIepeJauu U MpeICTaBIeHIs HHPOpMAIUN
VYuebHas ayuToOpHs 1Sl IpOBEACHUS 1a0opaTopHbIX padboT: Jlaboparopus «MexaHukay:
JIaGopaTopHbIe YCTaHOBKHU, U3MEPHUTEIbHbIE IPUOOPHI ISl BBHITIOTHEHUS J1a00paTOPHBIX
pabor:
. MalHa ATBy/a,
. JJIEKTPOHHBIN CEKYHIOMED,
. BeIIpsimutens BC-4-12,
. KAaTeTOMETD,
. ocumutorpad,
. MATEeMaTUYCCKUI MasTHUK,
. pu3nYeCcKnil MasTHUK,
. OAIMCTUYCCKUI MasITHHK,
. TYJTH,
10. mucroner,
11. mastauk Ob6epoOeka,
12. mabop rpy3os o 50 r, 100r, 500r,
13. Habop NpyKHUH.
14. JTaGopaTopHasi ycTaHOBKA ISl OTIPEIeTICHUS MOMEHTa HHEPIIMA MaXx0BOTro KoJjeca u
CHJTBI TPEHHSI B OTIOPE.
15. JlaGopartopHasi yCTaHOBKa [UIsi M3Y4YCHHUsS 3aKOHOMEPHOCTEW KoJieOaHWM
MaTeMaTHIEeCKOTO MasiTHHUKA.

OCoO~NOUITE,WN P

VYyeOnast aymuTopusi IS TPOBEIEHUsS J1labopaTtopHBIX pabor: JlaGopaTopwust
«MounekynspHas GU3UKa U TEPMOTUHAMUKA):

1. JlaGopaTtopHas yCTaHOBKa Ui ONpeAeNieHUs OTHOUICHHS TEIUIOEMKOCTEH BO3/yXa
Cp/Cv meTo10M anabaTHYECKOTO PACIIUPEHUS

2. JJaboparopHas ycTaHOBKa JUIS U3y4€HHUE ra30BbIX 3aKOHOB; IPOBEPKa CIPaBENINBOCTH
3akoHa boitns-MapuoTra.

3. JJabopaTopHas yctaHOBKa /1715l U3y4eHHsI ()a30BbIX IEPEXO0B.

4. JIabopaTopHasi yCTaHOBKa JJIsl ompeesieHus: KodhduiueHTa JIMHEHHOTO paclIupeHus
TBEPAbIX TEIl.

5. JJabopaTopHas yctaHoBKa /17151 KO3 duIimeHTa IOBEPXHOCTHOTO HATSKEHHUSI.

6. XKuKocTHBIM MaHOMETD.

7. Hacoc lllunma.

8. bapomeTp.

9. DnexTpuyeckas neyb.

10. IIpobupka ¢ mapaduHOM.

11. ITupomeTp.

12. HabGop pamox.

YueOHast ayauTopusi AN TOpoBedeHHs JabopaTopHbIX pabotr: Jlaboparopus
«DNEeKTPUUECTBO U MAarHETU3M»:

1. JlaGopatopHasi ycTaHOBKa MJisi OMpENENICHUs IUAIEKTPUUECKYI MPOHHUIIAEMOCTb
cpenpl.

2. JJabopaTopHas ycTaHOBKA JIJIsl ONIPEIEICHUS eMKOCTH KOHAEHCATOPOB.

3. JlaGopatopHasi ycTaHOBKa Ui HM3MEPEHHUS COINPOTUBICHHI C TOMOIIBIO MOCTa
Yurcrona.

4. JJTabopaTtopHasi yCTaHOBKA JJIsl U3yYSHHS 3aBUCUMOCTH COMIPOTUBIECHUS TPOBOTHUKOB
Y TIOJIYITIPOBOJHUKOB OT TEMIIEPATYPBHIL.

5. JlabopaTtopHas yCTaHOBKa [JJsi CHSTHS BOJBTAMIIEPHONW  XapaKTEPUCTUKH
MOJIYIIPOBOJHUKOBOTO JINO/1A.



6. JlJabopaTopHas ycTaHOBKa JUIsl onpeaeneHus Ko3humenTa caMOMHIYKIUY KaTyIIKH.

7. ICTOYHUKY TUTAHUS TOCTOSTHHOTO TOKA.
8. lcTOYHMKY MUTAaHUS IEPEMEHHOT0 TOKa.
9. 3ByKoBOI1 TeHEpaATOP.

10. YactoTomep.

11. KonneHncaropsl.

12. KaTymika WHIyKTUBHOCTH.

13. Mukpoammiepmerp.

14. nonepr.

15. Mara3uH eMKOCTeM.

16. Tenedon.

17. PeocraTsl.

18. Peoxop.

19. Habop conpoTHBIIEHUIA.

20. Mara3uHsbl CONPOTHUBIICHAN.

21. T'ameBaHOMETD.

22. AMIiepMeTpéI.

23. BOJIBTMETPHI.

VYyebOHast ayauTopus AJis MpoBeaeHUs 1abopaTopHbIX padoT: JITaboparopus «OnTukay:
1. JTabopaTtopHasi ycTaHOBKa JIUIs OTIpEICTICHUS] OCHOBHBIX XapaKTePUCTHK TOHKOM JIMH3HI.
2. MUKpOCKOTIBI.

3. CTex/IsTHHBIC ITAaCTHHKHY.

4. HaGop nuH3.

5. UcTounuk cBeTa ¢ HAOOPOM CBETO(UILTPOB.

6. ["a3oBwrii nazep JII'-78 ¢ 6i10kOM TUTAHUS.

7. JludpakimoHHas pemerka.

8. Iomsiprckomn ¢ HAGOPOM M3ydaeMbIX TE.

9. CriekTpockor.

10. HaGop cniekTpanbHBIX TPYOOK.

VYueOHas aynuTopus Ui IpoBeACHUS T1abopaTopHbIX paboT: JlabopaTtopus «AToOMHas U

saniepHas GU3nKa»:

1. JlaboparopHasi ycTaHOBKa JJIsl U3y4eHHs CIEKTpa aToma BOJAOPOJa U OIpeeiIeHHUs

nocrosiHHOM PunGepra.

2. JlabGopaTopHas ycTaHOBKa [UIsl OTMpENCNCHUS IIUPUHBI 3alpEIIeHHON 30HBI

IOJIYIIPOBOJAHHUKOB.

3. Monoxpomatopsl YM-2.

4. BopopoHas ra3opaspsiaHas TpyOxa.

5. [TomynpoBOAHUKOBEII TEPMOPE3UCTOP.
6. Mynetumerp BP-11A.

7. lo3umertp - paguometp PKC.107.

8. Habop coxneii.

9. Jlazep JII'-56.

10. Ilenb c mepeMeHHOI MUPHHOA.

11. ®otosnement CLIB-4.

12. Boicoko4yBCTBUTEIbHBIN MuKpoamnepmetp d-195.
13. cTOYHUKY TUTAHUS.

14. Jlerextop.

15. CyeTHOE yCTPOHCTBO.



VY4eOHble ayIUTOPUH ISl IPOBEICHUS MTPAKTUYECKUX 3aHATHH, IPYNIIOBBIX U MHIUBHUIYaTbHBIX
KOHCYJIBTALIMM, TEKYILEr0 KOHTPOJISI U IPOMEKYTOUHOM aTTECTALMU: JTOCKA, MYJIbTUMEIUNHBIN
IIPOEKTOP, IKPAH.

[Tomerienus y1st CaMOCTOSITENILHOM pabOThl 00Y4arOIIMXCS: HEPCOHAIbHBIE KOMITBIOTEPHI
¢ makerom MS Office, Bbixo0M B MIHTEpHET 1 C IOCTYIIOM B JIEKTPOHHYIO HH()OPMAIMOHHO-
00pa3oBaTEeNIbHYIO CPey YHUBEPCUTETA

[lomemenuss Ui XpaHeHHsT H NPOPHIAKTHUECKOTO OOCITYXHBaHHS Y4eOHOTO
000pYIOBaHUS: CTEIUIAXKH, CEH(BI s XpaHEeHHsI y4eOHOro 000pyI0BaHUs, HHCTPYMEHTHI IS
peMoHTa 1a00paTOPHOTO OOOPYAOBAHUS.



[punoxenne 1. YueoHO-MeTOAMUYECKOE O0ecTIeYeHHE CAMOCTOATEIbHOMH PadoThl
o0yuawiuxcst

[lo mucrumummae «®PusnMka» MOPEeAYyCMOTPEHA ayAUTOPHAS W BHEAYAUTOPHAs
CaMOCTOsATENbHAs paboTa 00yJarOMIUXCA.

AynutopHas — caMmocTosTeNbHAs — paboTa  CTYAGHTOB  MpPEANoNiaraeT  pelieHue
WHIUBUAYAIBHBIX 337a4, 00paboTKy pe3yabTaTOB IKCIIEPUMEHTAIBLHBIX JaHHBIX JJA00PATOPHBIX
pabor.

Ilpumepniuie unousudyanvHnvie 0omauinue 3a0aHUA

3aoaua Ne 1 «Kunemamuka nocmynamenbHo2o 08UNCEHUA)

Touka ABHKETCS 1O OKPYKHOCTH pamMycoM 4 M mo 3akomy o =A+ Bt', rme S —
npoiineHnsit myth, A=8 M, B=2 m/c?, t- Bpems. OmnpejenuTh, B Kakoii MOMEHT BpeMEHH
HOPMaJIbHOE yCKOpeHHe paBHO 2 M/c’. HaiiTu ckopoCTh, TaHT€HIMATBHOE U TIOTHOE YCKOPEHHE
TOYKHU B 3TOT MOMEHT BPEMEHU

3aoaua Ne 2 «Kunemamuka epawiamenbHo20 08UIHCEHU)

Koneco Bpamaercs BOKpYr HENOJBMKHOMW OCH TakK, 4YTO YroJl MOBOPOTa 3aBUCHUT OT
BPEMCHH I10 3aKOHY ¢ =10+20-t—2-t>. Haiit: 1) cpenmee sHaueHue yrioBoi CKOPOCTH (o) 32

MIPOMEXYTOK BpeMeHH OT =0 710 0CTaHOBKU; 2) YIJI0BO€ YCKOPEHNE B MOMEHT OCTAHOBKHU KOJIeCa;
3) moyHOE YCKOPEHHE TOUKH, HaXoasIieics: Ha pacctosiaud 0,1M OT oCcH BpalieHust 11 MOMEHTa
BpeMeHHu t=4 ¢

3aoaua Ne 3 «/[unamuxka nocmynamenbHo20 U 6PAUIAMENbHO20 OBUIHCEHU)

Ha Ban B Bujie HIMIMH]Ipa ¢ TOPU3OHTAILHOM OCBIO BpallleHHs HAMOTaHa HEBECOMasl HUTh,
K KOHIy ee MpHKperieH rpy3. Kakyo yrioByio ckopocTh OyneT MMETh Bajl CIyCTs 2¢ Hocie
Hauaja JBUKEHUS Ipy3a, €CiIu Macca Baja 4 kr, ero paauyc 20 cM, Macca rpysa 0,2 kr, 1elicCTBUEM
CHWJI TPEHHMSI Ha JBMDKYILUECS TeJla MOXKHO MpeHeOpeyb

3aoaua Ne 4 «3aKOHbBI COXPAHEHUA 8 MEXAHUKE)

JIBa manbIx mo paszMepy rpysa maccamu Mi=10 Kr u Mp=15 Kr moABELICHbl HAa HUTSIX
OJIMHAKOBOM JJIMHBI L=2 M B OJIHOM TOYKE U COMPUKACAIOTCS MEXKIy co00i. MeHbImii rpy3 ObLT
oTKIOHeH Ha yron 0=60° u ormymeH. OnpeenuTe BBICOTY, Ha KOTOPYIO TIOIHUMYTCS 062 Tpy3a
rociie abCOIOTHO HEYIPYTroro yuapa

3aoaua Ne 5 «'apmonuueckue Koiedanuny

Onpenenuth MakCUMallbHbIE 3HAYEHHS] CKOPOCTH M YCKOPEHHs] TOYKH, COBEpIIAIONICH
rapMOHMYECKHE KOJEOaHUs C aMILIMTYJIOH 3 cM M Kpyromoil wactoToii m/2 c*. Hamucats
ypaBHEHUE CKOPOCTH TOYKH, €CIM B HadaJlbHbIH MOMEHT BpPEMEHHM TOYKa HaxOJWiIach B
MOJIOKEHUH aMIUTUTYIHOTO OTKJIOHEHHS.

3aoaua Ne 6 «3amyxarouiue Konedanun»

[Tepuon 3aryxatomux konebanuit paBeH T = 4c, torapudmMudecKuii JeKPeMEHT 3aTyXaHUs
1,6; HauanpHas (aza paBHa 0. CmenieHue Touku B MoMeHT T/4 paBHo 4,5 cMm. HanucaTh ypaBHeHHE
KoJieOaHui U MOCTPOUTH rpaduK B Ipeaenax TpEX NeproIoB

3aoaua Ne7 «Penamusucmckas mexanukay

B naboparopHoil cucteme oTcuera oJHA W3 ABYX OJMHAKOBBIX YaCTHUI[ C Maccod Mo
MOKOUTCS, Apyrasi ABUXKETCS co ckopocTbio V=0,8¢ 1o HampaBlIeHUIO K MOKOSIIEHCS YacTHIIE.
Omnpenenure peaSITUBUCTCKYIO MAacCy IBUXKYIIEIHCS YaCTHIIBI B TAOOPATOPHOM cUcTeMe OTCYeTa U
€€ KHHETUYECKYIO DHEPTHIO

3aoaua Ne 8 «dnemenmuvt cmamucmuueckou Qu3uKuy

Haiigure mist ra3oo0pa3Horo a3oTa TeMneparypy, Npu KOTOPOH CKOPOCTSM MOJEKYI Vi =
300 M/c u V2 = 600 M/c COOTBETCTBYIOT OJMHAKOBble 3HAYeHMs (DYHKIMU pacrpeieseHus
Makcsera f(V)

3aoaua Ne 9 «MKT. Hoeanvnutii 2a3»

3 MoJs a30Ta MIOTHOCTHIO P=1,25kr/M° M30XOpPHO HArpenM Tak, 4YTO €ro JaBleHHE
usMmenunach ¢ 1,1:10° Tla o 1,6:10°TIa, a 3aremM u306apHO CXKald [0 MEePBOHAYANBLHOM
TeMriepaTypsbl. Onpeaenure TeMiepaTypsl B KaKJI0M U3 TPEX ONMMCAHHBIX COCTOSIHUNA U KOHEUHbIN
o0wem raza. zobpasure rpaduku STUX MPoIeccoB B koopaunarax P-T

3aoaua Ne 10 «Ilepsoe nauano mepmoouHamuKuy



B pesynbTare M30TEPMUYECKOrO pacliUpeHus azoTa mMaccod M=0.2Krmpu temmneparype
T=280 K o6bem ero yBenuumBaercs B 2 pa3a. Onpenenuts: 1) paboty A, COBEPLICHHYIO ra30M
npu pacmmpenuun; 2) wm3meHeHune AU BHyTpeHHeH sHepruu; 3) KOIUYECTBO TEIUIOTHI Q,
IIOJIyUEHHOE ra30M

3aoaua Ne 11 «luknvr»

Ha P-V-nmuarpamMmve n300pakeH IUKI, COBEPIIAEMBIN TBYMSI MOJISIMH a30Ta, COCTOSIIUN
U3 JIByX U30X0p U ABYX U300ap (puc.l). M3BecTHO, uTO TOUKH 2 U 4 N1€XaT Ha OJTHOM U30TEPME, a
CpeIHHE KBaJpaTUIHBIE CKOPOCTH MOJIEKYI a3oTa paBHbI V1 = 300 M/c B coctosiauu 1 u v3 = 700
M/c B coctostHuu 3. Onpenenure padoTy, COBEPIIAEMYIO Ta30M 3a UK.

P

Puc.1.

3aoaua Ne 12 «Bmopoe nauano mepmoounamuxuy,

Kycox npma maccoit m =200r, B3saTeIii mipu Temrieparype t1 = -10C°, ObL1 Harper 1o
temrieparypbl t> =0C° um pacruraBiieH, Tociie 4ero oOpa3oBaBIIascs Boja Oblla Harpera Jo
temnepatypsl t3 = 10C°. Onpenenuts n3MeHeHHe AS SHTPOIIHH B XOJ€ YKa3aHHBIX IPOIIECCOB.

2 cemecTp

3aoaua Ne 1 «Pacuem rnekmpuyeckux noneii»

DIIEKTPUYECKOE ToJie co3aaHo apyMs 3apsaamu (1=10 aKi u q2=-20 uKi1, Haxoagmmumucs
Ha paccrostaun 0=20 cm apyr ot apyra. OnpeaeauTh HaMpsHKEHHOCTD MOJIS B TOUKE A, yIaJIeHHOM
OT TEpPBOTO 3apsna Ha paccrossHue =30 cM u oT BTOporo Ha =50 cMm. Paccuurtats paboTy,
KOTOPYIO HEOOXOJMMO COBEPIINTH, YTOOBI MEPEHECTH TOUeuHbIi 3apsaa (o=5-10" Ki u3 Touku
HAaXOSIIIMIACS TTOCEPEANHE MEXKY 3apsAlaMH B TOUKY A.

3aoaua Ne 2 «Inekmpoemkocmpy

JIBa KoHAeHcaTopa € €MKOCTSIMH COOTBEeTCTBEHHO 8 u 4 MKk®D coeauHeHbl
MOCJIEIOBATENIFHO U MOJAKIIIOUEHBI K MCTOYHHUKY MOCTOSIHHOTO TOKa ¢ HampsbkenueM 150 B. U3
BTOPOTO KOHAEHCATOPA U3BJIEKACTCA TUAIIEKTPUK, KOTOPBIA HAXOIUIICS MEXKIY IUIACTUHAMU (€ro
JTURJIEKTPUYECKas MPOHUIIAeMOCTh paBHA 6). IIpyM 3TOM HMCTOYHHMK TOKAa OT KOHJIEHCATOPOB HE
otkimouancs. OnpeaenuTs 3apsabl KOHACHCATOPOB, JHEPTHIO BTOPOTO KOHJIEHCATOPa 10 U MOCie
W3BJICYEHUS AUAJICKTPUKA

3aoaua Ne 3 «Ilocmoannwiil IneKmpuiecKuit moK»

Ha puc. 3.1. &1=1,0 B, €=2,0 B, €3=3,0 B, rn=1,0 Om, r.=0,5 Owm, r;=1/3 Om, R1=1,0 Owm,
Rs=1/3 Om. OnpenenuTe: 1) cuibl TOKA BO BCEX Y4acTKaX LIEMH; 2) TEIIOBYIO MOIIIHOCTb, KOTOPAs
BBIJICIISIETCS] HA COMPOTUBICHUU Ra.

ERE
Rz E}f 2

nwr 51

3aoaua Ne 4 «Maznumocmamuxa»

ITo AByM O€CKOHEUHO AJIMHHBIM MPSMBIM MapajuIebHBIM MPOBOJAM, HAXOASIIUMCS Ha
paccrostauu R=10,0 cMm apyr ot apyra B Bakyyme, TekyT Toku 11=20,0 A u 12=30,0 A oguHakoBoTO
HanpasieHus. OnpenenuTe MarHUTHYIO MHAYKIMIO 1o B, cozmaBaeMoro Tokamu B TOYKaX,
JIeKaIIUX Ha IPSMOMA, COeTUHSIOMUX 00a mpoBoa, ecnu: 1) rouka C nexut Ha paccrossHuu 1=2,0



CM JIeBE€ JIEBOTO MPOBOJIa; 2) Touka [l iesxut Ha paccrosiHuu ;=3,0 cM IIpaBee mpaBoro MpoBoJia;
3) Touka G neKUT Ha paccTosiHuU 3=4,0 cM TIpaBee JEBOTO MPOBOJIA

3aoaua Ne 5 «dnekmpomacHumnas uHOYKUUA»

[IpoBoasAMii TIOCKMH KOHTYp, MMEIOUINH (opMy OKpyxkHOCTH pamuyca I = 0,05 M
IIOMEIIEH B OJHOPOJHOE MAarHUTHOE IOJE€ TaK, YTO JMHUM MarHUTHOM HWHAYKLIHMH IOJIS
HaIpaBJIEHbl NEPIEHAMKYISIPHO IJIOCKOCcTH KOHTypa. CompoTuBieHue koHTtypa R = 5 Owm.
MaruuTtHass MHIYKIHsS MeHseTcs 1o 3akoHy B = kt, rme k = 0,2 Tu/c. Onpenenure: a) 3.1.c.
WHAYKIMH, BO3HUKAIOIIYIO B TOM KOHTYype; 0) CHIIy HHAYKIMOHHOTO TOKA; B) 3apsill, KOTOPBIA
MIPOTEYET [0 KOHTYPY 3a MEPBbIE 5 CEKYHI U3MEHEHUS HOJIs.

3aoaua Ne 6 «Ilepemennuiii mok»

Karymika HaMoTaHa MEIHBIM ITPOBOJIOM auamerpoM 0=0,2 MM ¢ oOreit piuHou 1=314 m
u umeerT MHAYKTUBHOCTh L=0,5 I'n. Onpenenute compoTHUBIEHHE KaTymku: 1) B Lenu
MTOCTOSIHHOTO TOKa; 2) B LIENU MEPEMEHHOr0 Toka ¢ yactoroil v=50 I'i

3aoaua Ne 7 «/leusicenue 3apanceHHvlX 4acmuy ¢ 31eKmpoOMAZHUNHOM noJie»

DneKTpoH, yckopeHHbI Hanpskennem U=200 B, BneTaet B 0JHOPOJHOE MarHUTHOE TI0JIE
¢ ungyknueii B=0,7-10*Tn nepneHauKyIspHO CUIOBBIM JuHMAM. HaiiTu paguyc oKpy:kHOCTH,
10 KOTOPOM JABMKETCS AJIEKTPOH B MAarHUTHOM T10JI€ U NIEPUOJ] €T0 BpaIllCHHUS.

3aoaua Ne 8 «Ilonapuzauusn ceemay

VYTon MeX Iy IIOCKOCTAMHE MPOITyCKaHUs ABYX Monspu3atopos pased 50°. EcTecTBeHHbIit
CBET, MPOXO/JI Yepe3 TaKyl cuctemy, ocnabiusercs B 8 pa3s. [Ipenebperas nmotepsMu cBeTa MpH
OTpaX€HUHU, ONPEACTUTh KOd(PPUIIMEHT NOTJIONIEHHUS CBETa B MOJIIPU3aTOpax

3aoaua Ne 9 «Humepghepenyun ceemay

B omnbiTe FOHra Ha mytu onHOro u3 uHTEpGhEpUPYIOMIMX Jyded momelanach TOHKas
CTEKJISIHHAsl IIJJaCTUHKA, BCJEACTBUE 4YEro LEHTpajbHas CBETJas I[0J0ca CMelalach B
MOJIOXKEHUE, TIEPBOHAYAIILHO 3aHATOE TATOW CBETION MOJOCOW(HE cuMTas IeHTpaabHOM). Jlyu
MaJaeT Ha IUIACTUHKY neprneHaukysipHo. [Tokazarens nmpenomiieHus miactuHku N=1,5. [[nuna
BoutHBI A=6-10" M. KakoBa TOJIIMHA TIACTHHKHA?

3aoaua Ne 10 «/[luppaxyusa ceemay

Haitaure paguycel nepBbix Tpex 30H OpeHens il IIIOCKOW BOJIHBI, €CJIU PACCTOSIHUE OT
BOJTHOBOM MOBEPXHOCTH JI0 TOUKH HaOmoaeHus 1 M. J{mmHa BostHbl A=500 HM.

3 cemecTp

3aoaua Ne 1 «Tennosoe uznyuenue

UYepnoe Teno Harpenu ot temmeparypbl 600K 1o 2400K. Bo ckonbko pa3 yBeIMYHIACh
oOmias TermsjoBas SHeprusi, u3naydaeMas TenoM? Ha ckoibko HM3MEHWIACh JJWHA BOJHBI,
COOTBETCTBYIOIIAS] MAKCUMYMY 3HEPIUU U3JIyYE€HUS U CIEKTPAIbHBIM COCTAB U3JTy4YEHHUs ?

3aoaua Ne 2 «@omoirghgpexmy

Onpenenuth  HAWMMEHBIIUN  3a/IEPKUBAIOIIMK  MOTEHLIMAN, HEOOXOAMMBIA Ui
MIPEKPAIIEHUS SMUCCUU C IOBEPXHOCTU (POTOKATOA, €CIIM OH OCBEIIAETCS U3IIyYCHUEM C UTMHOU
BosiHbl 0,4 MKM, a KpacHasl TpaHuIla JJisl MaTepuaia karojaa papHa 0,67 MKkMm

3aoaua Ne 3 «Komnmonoeckoe pacceanue»

®dotoH ¢ sHepruerr 1 MaB paccesuics Ha ¢cBOOOJHOM TOKOMBIIEMCS 3JeKTpoHe. Haltu
KUHETHUYECKYIO SHEPTHUIO AJIEKTPOHA OT/IauH, €CIIM B pe3yIbTaTe pacCesiHUs AJIMHA BOJIHBI ()OTOHA
n3MeHunace Ha 25%

3aoaua Ne 4 «dnemenmul K6AHMOGOU MEXAHUKUN

[Ipu ABMYKEHUM YAaCTHILIBI BJIOJb OCH X CKOPOCTh €€ MOKET ObITh ONpeIeeHa C TOYHOCTHIO
(ommokoif) no 1 cm/c. Haiitn HeompeaeneHHOCTh KOOPAMHATHI, €CIU yacTuled sisercs: 1)
3NIEKTPOH, 2) 1podbuHka maccoii 0,1r

3aoaua Ne 5 «Hacmuya 6 nomeHuuaibHoI Ame»

CoOctBeHHass (QYyHKUUS, ONKMCHIBAIOIIAs COCTOSHHE MHUKPOYACTHIIBI B OECKOHEUHO
rIIyOOKOW TMOTEHUUAIBbHOM siMe MmupHHOH {, nMeeT BUA l//n(X)=CSi”|@X' Hcnonb3ysa ycnosus

HOPMHUPOBKH, OMIPENEIUTh MOCTOSHHYIOC.
3aoaua Ne 6 «Amom no meopuu bopa. Uznyuenue amomoe»
BoerarcnuTh paguycel MepBLIX TPEX OPOUT INEKTPOHA B aTOME BOJIOPO/Ia



3aoaua Ne 7 «Paouoaxmuenocmu)
[TepBoHayanbpHast Macca U30TONA UPUIUA 17972Ir paBHa M = 5 r, nepuoa nosaypacranaa 75

cyrok. Onpeznenure, CKOJIBKO siaep pacnaaercs 3a | cekynay B 3ToM npenapate. CKOJIBKO aTOMOB
3TOTO MpenapaTa ocraneTcs yepe3 30 CyTOK M BO CKOJIBKO Pa3 U3MEHUTCS aKTUBHOCTh Iperapara
3a 3TO Bpems?

3aoaua Ne 8 «Inepzus 6 A0epHbvIX peaKuyuax»

Kakoe xommuectBo U?° «BBIropaer» 3a Toj B SAAEPHOM DPEAKTOPE C INEKTPHUECKOil
MoIHoCThIO | I'BT 1 k.1.4. 38%? Cuurtarts, yTO pacnan siaep ypaHa noj JeHCTBUEM TEILIOBBIX
HEHUTPOHOB MPHUBOJIUT K 00pa30BaHUIO U30TONOB KCEHOHA-141, cTpoHIUA-92 1 TpeX BTOPUUHBIX
HEUTPOHOB.

Ilepeuensv nadopamopnuix paboom

Ne 4 «MccnenoBanue BpalaTeIbHOTO JBUKEHHSI TBEPIOTO Tejda BOKPYI HEMOJBHKHOM
ocu»

Ne 16 «M3mepeHue yaenbHOU TETJIONMPOBOIHOCTH TEJIa M BO3paCTaHUE YPHTPOTIUINY

Ne 21 «MccnenoBanue 3IeKTPOCTATHUECKOTO TOJISI C TTIOMOIIBIO 30H1a»

Ne 34 «Omnpenenenue UIMHBI CBETOBOW BOJHBI U XapaKTEPUCTHK JUGPAKIIMOHHOMN
peIIeTKI»

Ne 36 «MccnenoBanne xapakTepUCTHK BAKYYMHOTO (hOTODIEMEHTa»



7 OueHouHble cpeacTBa ANA NPOBeAEeHUA NPOMEXKYTOUHOM aTTecTaumm

a) MnhaHupyemble pesynbTaTbl 06yueHUs 1 OLLEHOUHbIE CPeACTBa ANA NPOBEeAEeHNUA NPOMEIKYTOUHOM

atrectauum:
Kox WNunukarop
JOCTHKCHUS OneHouHbIE CpeICTBA
HHOUKATOpa
KOMIICTCHIINU

OIIK-1: CriocobeH pemaTh BOIPOCHI MPOQEeCcCHOHAIBHOMN IeATEIHHOCTH Ha OCHOBE
CCTCCTBCHHOHAYYHbBIX U O6HICI/IH)K€H€pHBIX 3HaHI/H71, METOJ0B MaTCMAaTU4YCCKOI'O aHaJIn3a 1

1 00IIIENH)KEHEPHBIE
3HAHUS JUTS PEIICHUS
BOITPOCOB B
npodeccuoHaaIbHOU
JESTEITEHOCTH

OIIK-1.2:

IIpuMenseT MeToabl
MaTEeMaTHIECKOTO
MOJICITMPOBAHMS TIPH
MMPOEKTUPOBAHUU U
pa3paboTke
XyJ105KECTBEHHO-
MPOMBIIIICHHBIX
H3ICIIH,
MaTepHUaJIOB U
TEXHOJIOTHI HX
MPOU3BOACTBA,
BKJIIOUAsT CO3JaHHE
3D-monenent g
KOHCTPYHUPOBAHUS
pa3pabaThIBaeMbIX
15105051

MOJIEJIUPOBAHUS
OIIK-1.1: | Ucnonb3yer IlepeyeHb TeOpeTHYECKHX BONMPOCOB K IK3aMEHY
ecTecTBeHHOHayuHble | 1. OcHOBHBIE NOHATHS KMHEMaTUKU. KnHemaTuka

MaTrepuanbHOU TOUKU. [IpsAmMosMHEHOE NBHKEHNE C
IIOCTOSIHHOW M IIEPEMEHHOM CKOPOCTHIO

2. KpuBosmHeitHOe MBUKEHUE. YTIIOBBIE U IMHEHWHBIE
XapaKTEePUCTUKHU JIBIKeHMs. HopManbHoe,
TaHTE€HIIUATILHOE U TOJTHOE YCKOPEHHUSI.

3. UnepumanbHble 1 HEMHEPIIUAIBHBIE CUCTEMBI OTCUETA.
ITepBb1it 3ak0oH HproTOHA.

4. Ilondarus o cuie U macce. Bropoii U TpeTuii 3aKOH
Herorona. Umnynbe. CBsA3b MEXKy CUIION U UBMEHEHUEM
UMITYJIbCa. 3aKOH COXPaHEHUS UMITYJIbCa.

5. PaboTa koHCEpBAaTUBHBIX M HEKOHCEPBATUBHBIX CHJI.
Pabora 1 MOIIHOCTE.

6. [loTenumanbHas ¥ KUHETUYECKAsl SHEPTUs. 3aKOHbI
COXpaHEHUs SHEPTHH.

7. TBepaoe teno. OCHOBHOE YpaBHEHUE TUHAMUKHI
BpalaTEIbHOTO IBU)KECHUS Tella

8.MoMeHT umItysibca. 3aKOH COXPaHEHUs MOMEHTa
MMITYJIbCA.

9. KonebaTenpHbie NBWKEeHM. ["apMOHUUYECKHE
K0J1e0aHusl, UX OCHOBHBIE XapaKTEPUCTUKH.
Huddepenunanbapie ypaBHEHHS CBOOOIHBIX KOJICOAHHIA.
MasiTHUKH.

10.Ilonepeunble ¥ MOPOJOJBHBIE BOJIHBI.
BOJIHBIL.

11.Onementsl axkyctuku. Ilpupona, cKOpocTh 3BYyKa.
YacroTHsiit auana3oH. [lonarue o0 ynbTpasByke.

12. WnpeanbHwiii ra3. YpaBHeHue MeHueneeBa -
Knanelipona. 3akon ABoraapo. M3omnpoueccsl.
13.AGcontotHass  mkana  temmeparyp.  OCHOBHBbIE
nosioxkeHnss MKT. Pacnpenenenne ckopocTell MOJEKYI
1o MakcBeJu1y U €ro ONbITHOE MOATBEPKICHUE.

14.Cs13p  Temneparypel C DJHEpPrued MOJIEKYJISIPHOTO
neuxeHus. OcHoBHoe ypaBHeHne MKT raszos. [[nmHa
cBOOOTHOTO ITpoOera MoJieKyl.

15. TemnonpoBogHocTh Ta3oB. [loHsATHE O BakyyMme.
Bapometpudeckast popmymna.

16.Temota u paboTta kak ¢opma mepeaaud SHEPTUU.
IlepBbiit  3akoH  TepmoauHamuku.  PabGora  mpum
M30MPOLIECCaX.

YpaBHeHUA
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17.TennoemMKoCTh UleanbHBIX ra30B. Y paBHeHUE Maiiepa.
AnumabatHeiii mpouecc. YpaBHenue Ilyaccona. PabGota
npu aauadaTudeckoM Ipolecce.

18.1uxn Kapno wm ero KIIJI. PaGora TemiaoBeIX u
XOJIO/IUJIbHBIX MAILUH.

19. Bropoii 3aK0H TEpMOIMHAMUKHU U €70 CTATUCTUYECKUI
xapaktep. [lonsTre 00 YHTPOIHH.

20. PeanpHble Ta3bl. YpaBHeHue Bau-nep-Baainbca.
Teopernueckue U SKCIEPUMEHTAIbHBIE  H30TEPMBbI
peaJIbHBIX ra3oB.

21. HacelnieHHbIe M HEHACHIIICHHBIE MTaphl. KpuTnueckoe
cocrtostHue. Touka

pocsl. Cxxnxenue ra3os. [lomydeHre HU3KUX TeMIIepartyp.
22. DJIEMEHTApPHBIN DJIEKTPUUYECKUM 3apsia. 3aKoH
coxpaHeHus 3apsia. BzaumoneiictBue 3apsKEHHBIX Tell.
3akon KyrnoHa.

23.  Dmektpuyeckoe moje. Hanpsk€HHOCT U
MIOTEHITHAI AIIEKTPUYECKOTO TOJISI. Pa3nocts
noteHManoB. CBA3p MEXAy HaNpsHKEHHOCTBIO U
MOTEHITUAIOM. I'paduaeckoe n300pakeHne

JJIEKTpUYECKUX  mosied. [IpuHOMO — Cynmeprno3uiuM.
OaHOpOIHOE T10JIE U TI0JIE TOYEYHOTO 3aps/ia.

24, Teopema  Octporpaackoro-I'aycca  u eé
IpUMEHEHUE ISl pacuéra MPOCTEUHINX DJIEKTPHUUECKUX
MOJIEH.

25. [TpoBoaHMKHN B ANEKTPHUIECKOM ToJie.
OnekTpoéMkocTs. KoHIeHcaTOphl, UX BUABI U CIOCOOBI
coeMHeHHs. EMKOCTB II0CKOro KOHAEHcaTopa.

26. OnekTpuyeckuii Tok. Cwia M IUIOTHOCTH TOKA.
Croponnue cuibl. J1C u HanpsiKEeHUE.
217. CompoTuBjieHre  MPOBOJHUKA,  3aBUCUMOCTD

CONPOTHUBIICHUS OT TAPAMETPOB  MPOBOJHUKA H
temmeparypbl. CoeluHEHHE PEe3UCTOPOB.

28. PaGota u moiHOCTh TOKA. 3akoH Jxoynsa-Jlenia.
29. DNEKTPOABUKYIIAsl CHJIa UCTOYHUKA TOKA. 3aKOH
Oma mis mnosmHod mwenu. IlpaBuna Kupxroda mis
Pa3BETBIEHHOM IICTIH.

30.  MaruutHoe Tmoyie. 3aMKHYTBIH  KOHTYp B
MarHuTHOM ToJie. BekTop MaruuTHOM nHAYKIHH. BekTop
MarHUTHOTO MOMEHTa paMKH C TOKOM. BekTop
HANPSDKEHHOCTH MarHUTHOTO TIOJIS.

31. Wuaykuus marautHoro nosis. 3akoH bruo-Caapa-
Jlanimaca. MarautHoe moJie MPsIMOTO, KPYrOBOTO TOKa U
COJICHOUIA.

32. MaruautHoe mosie JBHXKyHierocs 3apsana. Cuna
Jlopenna. 3akon Amnepa. BzaumoaelicTBue TOKOB.
33.  SIBieHue >NeKTPOMArHUTHOM MHAYKIHMH. ONBITHI

®apanes. 3aKOH AIEKTPOMArHUTHOM uHaAyKuuu. [IpaBuio
Jlenra.
34. OCHOBHBIE 3aKOHBI T€OMETPUYECKOMN ONTHUKH.
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35. JIunzel, ux knaccudukanus. dopmyna TOHKOU
muH3bL [locTpoenne n300pakeHus ¢ MOMOIIBIO JIMH3.
36. 3epkana, wux  kimaccudukamusa.  Dopmyna

chepuyeckoro 3epkana. lloctpoeHue uz00pakeHHsT C
MTOMOIIIBIO 3€pKall.

37. Hurepdepennius cBera. YcaoBusi MakCUMyMa U
MUHUMyMa uHTepdepeHu. MeTonsl  MOJydeHUS
uHTEephEPEHITMOHHON KapTUHBI.

38. [Monsipuzanust cBera. CTENEeHb TOJISPHU3AIIH.
3akon Mamtoca. [IpumeHeHue nossipu3anuu.
IIpuMepHbI epeYyeHb NPAKTUYECKHUX 3aIaHUi 1151
IK3aMeHa

1. YacTHia IBUKETCS C yCKOpeHueM d = 2t1 +

>
4t] — 3k (m/c?). OnpenenuTh MOTylb CKOPOCTH
YacTHUIBl B MOMEHT BpeMeHH t = 2 C ¥ IO ICHHBIH €10 K
3TOMY MOMEHTY IyTh, €CJIM B HAYaJIbHBIII MOMEHT

pemenn t = 0t e& ckopocTs 6bina By = 31 + 1] — 1k
(m/c)

2. Uepes HEMOABMKHBIN OJI0K, YKpEIJICHHBIN Ha
Kparo CTOJIa, IEPEKUHYTa HUTh, K KOTOPOH MPUBSI3aHbI
Tpu Tpy3a maccamu My = 800 T, my =700 r, m3 = 200 r.
Macca 6moxka M = 500 r, pannyc R = 0,38 M. I'py3s1 1 u 2
JIeKaT Ha CToJIe, TPy3 3 BUCHUT MO JPYTYIO0 CTOPOHY
6sioka. CunTas HUITH HEBECOMOU M HEPACTSHKUMOUN 1
npeHedperasi TpeHUueM, OIpeIeINTe YCKOPEHHE IPy30B, a
TaK)Ke PACCTOSTHUE S, KOTOPOE IPy3 M3 IPOUIET OT
Hayaja JBWXEHHUs 0 TOTO MOMEHTa, KOT1a
KHHETHYECKas SHEprus BpaiieHus 0noka oyaer Ex = 1,1
Jx

3. CHapsJ, TeTsIHi co CKOpocThio 16 M/c,
pa3opBalicsl Ha JIBa OCKOJIKA, Macchl KOTOPBIX 6 kr u 10
kr. CKOpOCTh MepBOTO OCKOJKa 12 M/C 1 HampaBieHa Mo
yrioM 600 k ckopoctu cHapsana. Haiitu Benuuuny
CKOPOCTH BTOPOTO OCKOJIKA U €€ HalpaBJICHHE.

4, Ornpenenurte YUCIO MOJIEKYJ U KOJIMYECTBO
MoJiel BOJIbI B OyThUIKE BMECTUMOCTHIO 0,33 11
5. CoxaThlil @30T, UMEBIINNA MEPBOHAYAIBHO

temneparypy 400 K, cHadana oueHp
ObICTpO(aarabaTuyeckn) pacIupHIIM 10 oobema 7 1, a
3aTeM OYeHb MEIJICHHO(U30TEepMHUUECKH ), CKaIu. B
000MX Mpoleccax JaBleHue U3MEHSIIOCh B 4 pasa.
Haiitu: 1) o0beMbl raza B Ha4aabHOM M KOHEYHOM
COCTOSIHUSAX; 2) U3MEHEHHE CpeHel apudMeTuyecKon
CKOPOCTH MOJIEKYJI a30Ta B aAMa0aTHYECKOM MpoLEcce.
6. B koTiie mapoBoii MalIMHbBI TEMIIEpaTypa paBHa
400 K, a remneparypa xonoauinsHuka 300K. Kakosa
TEOPETUUYECKH BO3MOKHAsI MaKCUMallbHas paboTta A
MallMHBI, €CIIU B TONKE COxkeHOo SO0KT apoB ¢
yJIenbHOM TernoToit cropanus 1,26-107 JIxk/xr

7. Jlen maccoit m1=2kr npu temneparype t1=0C°
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ObUI TIpEeBpaIlleH B BOAY TOH e TeMIIEpaTyphl C
MOMOIIIBIO TTapa, UMEroIIero Temmeparypy t2=100C°.
Ornpenenuts Maccy m2 u3pacxogoBaHHOro napa. Kakoso
U3MeHeHHEe AS SHTPONMU CUCTEMBI Jie-11ap?

8. Omnpenenuts HaIPSHKEHHOCTD
AIIEKTPOCTATUIECKOTO 1o E B ieHTpe KBaapara co
CTOPOHOI a, eClK B TPEX BEPIIMHAX KBaApaTa HAXOIATCS
OJIMHAKOBBIE TOUCYHBIE 3aPs/IbI (

9. Ha puc. €1=1,5 B, €2=3,7 B u conpoTuBiieHus
R1=10 Om, R2=20 Om u R=5,0 Om. Bayrpennue
COTIPOTHUBJICHUS] HCTOYHUKOB MTPEHEOPEKUMO MaJTbI.
Omnpenenure: 1) 3HaueHUE U HaIlpaBJIEHUE TOKa yepes
conpoTuiieHue R; 2) TennoByto MOIHOCTh, KOTOPas
BBIJICJISIETCS HAa CONPOTHBIIEHNH R.?

R;
&2
I—
€ | R, |
1
I
R

10. Tox I=100A TedyeT Mo TOHKOMY NMPOBOHUKY,
M30THYTOMY TakK, Kak MokKa3aHo Ha pucyHke. Haiitu
MHAYKIMI0 B MarauTHOrO 10151 B Touke O KOHTYpa, €CIu
pamuyc u30THYTOM yacTu nmpoBoaunka R=0,1 m, a
cropoHa kBaapara a=0,2 m

11. PaccTostHre Mexay 1ByMsl KOT€pEeHTHBIMU
ucroynnkamu ceeta(A=0,5 mkm) paBao d=0,1 mm.
Paccrosinue Mexay nHTEp(hEepeHIIMOHHBIMHU [TOJIOCAMH Ha
9KpaHe B CpeAHEeH YacTh UHTEPPEPEHIIMOHHON KapTUHBI
paBHO Ax=1,0 cM. Onipenenurtb paccTosHUE OT
HCTOYHUKOB J0 IKpaHa

12. Onpenenutpb, BO CKOJIBKO Pa3 YMEHBIIUTCS
MHTEHCUBHOCTb CBETA, MPOIIEIIIEr0 Yepes3 ABa
MOJISIPU3aTOPA, PACTIOIOKEHHBIE TaK, YTO YOI MEXKIY HX
IJIaBHBIM IUIOCKOCTAMHU o = 60°, a B K&XKJI0OM U3
MOJISIPU3aTOPOB TEpsieTcst 8% UHTEHCUBHOCTHU
MaJarouiero Ha Hero cBeTa

13. Onpenenuts HAMMEHBIINH 3a€P>KUBAIOLINI
MOTEHIINAJ, HEOOXOTUMBIH JUIS IPEKPAILIEHUS IMUCCUU C
MOBEPXHOCTH (POTOKATO/Ia, €CIIM OH OCBEIIACTCS
U3JIy4eHHEM C AauHOM BoyHbl (0,4 MKM, a KpacHas
rpaHulIa JJisd MaTepuaia katoaa pasHa 0,67 Mkm




0) Ilopsinok npoBeeHNsI NPOMEKYTOYHOM aTTeCTALMH, TOKA3aTeJIH M KPUTEPUH
OLlCHMBAaHUS:

[IpomexyTouHas aTTecTanus 1o AUcUUIUIMHE «PU3KKa» BKIIOYAET TEOPETUYECKUE
BOTIPOCHI, MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOCHHUS O0YJAIONIUMHUCS 3HAHUHN, U TIPAKTHUYECKUE
3aJJaHus, BBIABIISIONINE CTETIEHb C(POPMUPOBAHHOCTH YMEHUH U BIaJCHUH, TPOBOAUTCS B popme
9K3aMeHa.

JK3aMeH — YCTHBIN, KilacCuuecKuid. B kaxxnom Ouinere 2 TeopeTuueckux Borpoca u 1
3agada. [lnsg nomydenust oueHkd «OTIMYHO» WK «XOPOII0» 0053aTebHO IPABUIBHOE
pelIeHue 3aauu.

Kpurtepuu BbicTaB/1eHHS 9K3aMEHALMOHHON OLlEeHKH:

— Ha OLEHKY «OTJMYHO» — 00yJaroIIHiiCs T0JIKEH 10Ka3aTh BHICOKUI YpOBEHb
C(OPMHPOBAHHOCTU KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMAaTHYECKOE U ITyOOKOE 3HaHUE
y4ueOHOTo MaTepuaia, CBOOOHO BBIIOJIHATH IPAKTHUECKUE 3aJaHusl, CBOOOIHO ONIEPUPOBAThH
3HAHUSIMH, YMEHUSAMHU, TPUMEHATh UX B CUTYallUsIX IOBBILIEHHOMN CJI0KHOCTH; 00yJaromuiics
JIOJKeH 00J1a1aTh 3HAHUSIMU HE TOJILKO HAa YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUS
nH(pOpMalMK, HO U UHTEJUIEKTYaJIbHBIMU HaBbIKAMH peIIeHUs Mpo0sieM U 3ajad, HaX0KIeHUs
YHHUKAJIbHBIX OTBETOB K Mpo0OeMaM, OLICHKU U BBIHECEHUS] KPUTUYECKUX CY)KJIEHUM;

— Ha OLIEHKY «XOPOIL0» — 00Yy4aIOIIMNCS JOJKEH [T0Ka3aTh CPEIHUI YPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIIMII: OCHOBHBIE 3HAHUS, YMEHUSI OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHbIE OMIMOKH, HETOYHOCTH, 3aTPyIHEHUS [TPU aHATUTUYECKUX ONEPALIUSX,
NepeHoce 3HaHUM U YMEHUI Ha HOBbIE, HECTaHJAPTHBIE CUTYaLIUU;

— Ha OLIEHKY «yA0BJIE€TBOPUTEIbHO» — CTYACHT JOJDKEH [M0Ka3aTh MOPOTOBBIA YPOBEHB
c(OpMHUPOBAHHOCTH KOMIIETEHIUI, TO €CTh OH JIOJDKEH UMETh 3HaHUS Ha YpOBHE
BOCIPOU3BEICHUS U 00BSICHEHUS] UH(DOPMALUU, MHTEIJIEKTYalIbHbIE HABBIKM PELICHUS IPOCTBIX
3aJa4;B X0J€ KOHTPOJbHBIX MEPOIPUATHH JOMYCKAIOTCS OLIMOKH, MPOSIBISAETCS OTCYTCTBUE
OTJEJIbHBIX 3HAHUH, YMEHUI, HaBBIKOB, 00Y4alOUIUIICS HCIIBITHIBAET 3HAUUTEIbHbIE
3aTpyAHEHHs IPH ONIEPUPOBAHUU 3HAHUSAMU U YMEHUSMHU IPU UX MIEPEHOCE HA HOBBIE CUTYALlUU.

— Ha OLIEHKY «HEeYJA0BJIEeTBOPUTEJIBHO» — PE3yJIbTaT 0OyUeHHs HE TOCTUTHYT,
KOMIIETEHIIMH He CPOPMUPOBAHBI, CTYJJCHT HE MOXKET IIOKa3aTh 3HAHUS HAa YPOBHE
BOCIIPOU3BEICHUS U 00bsICHEHUS HH(OPMALMK, HE MOXKET [0Ka3aTh MHTEJUIEKTyalbHbIE HABBIKU
peleHust MPOCThIX 3ajay.



	7 Оценочные средства для проведения промежуточной аттестации

