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JIner akryanu3anuu padoyei nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu B 2026 - 2027
y4eOHOM ToTy Ha 3acefaHunu kapeapsl Pu3nku

IIporokonm ot 20 r. No
3aB. kadenpoii .M. Jonrymux

PaGouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM roj1y Ha 3aceqanuu kapeapsl Dusnku

IIporokonm ot 20 r. No
3aB. kadenpoii JA.M. Jonrymux

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefanuu kapeapsl Dusnku

[Iporokon ot 20 . Ne
3aB. kadenpoit AM. Jonrymma

PaGouas mporpamma nepecmoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM rojly Ha 3acefanuu kapeapsl Dusnku

[Iporokonm ot 20 r. No
3aB. kadeapoii M. Jonrymus




1 eau ocBOeHMS TUCHUIIIHMHBI (MOXYJIA)

Lensimu 0CBOCHUS TUCHUIUINHBI «DU3UKay» SBISAIOTCS:

— IpuoOpeTeHNe CTyIeHTaMH 3HaHUI 00 00IIKX 3aKOHOMEPHOCTSAX SIBJICHUN
MIPUPOBI Ha OCHOBE (PU3MUECKUX MPUHIUIIOB, TO3BOJISIFOIIMX OPUEHTHPOBATHCS B IIOTOKE
Hay4YHOM U TEXHUYECKOHM nH(OopMalu U 00eCIeYUBAIOIIUX BO3MOKHOCTD UX
WCIOJIb30BaHUS MIPU PEIICHUU MPUKIIAHBIX 33/1a4, a TAK)Ke B HAYYHOU U IMPOU3BOACTBEHHOMN
NesITeNIbHOCTH;

— ¢opMUpOBaHNE YMEHUN ONIEPUPOBATH NOHIATUAMHU, 3aKOHAMHU U MOJICIIAMU
busuky;

— pa3BUTHE Yy CTYJICHTOB HAyYHBIX MPEJCTABICHUN O eMHON (HhHU3HUECKOi
KapTUHE MHpa.

2 MecTo AUCHHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/ibHOM NPOrpaMMbl

Hucnunnuna @u3nka BXOIUT B 00s13aTEIbHYIO YacTh YIEOHOTO IJ1aHa
00pa3zoBaTeNbHON MPOTPAMMBI.

JIist u3ydeHusl TUCIUTUTMHBI HEOOXOTMMBI 3HAHUS (YMCHUS, BIAJCHHS),
chOpMUPOBAHHBIE B pE3yJIbTaTe U3YUEHUS AUCIUILTNH/ MPAKTUK:

Marematuka

WmxenepHas rpaduka

HcTopus XynoKecTBeHHON 00pabOTKU MaTepralioB

Xumus

3nanus (yMEHHUs, BIAJICHUS ), TOJIYYCHHBIC IPU U3YYCHUU JAHHOM JTUCIUTLITUHBI
OyIyT HEOOXOIUMBI IS U3yUEHUS TUCIUTITAH/TIPAKTHK:

DIEeKTPOTEXHUKA

OCHOBBI MHXEHEPHBIX TEXHOJIOTUI

Marematuka

3D MopenupoBaHUe XYI0KECTBCHHO-TIPOMBIIIUICHHBIX U3ICITHIA

BrimonHeHue 1 3amuTa BBITYCKHOW KBATH(DHUKAITMOHHON paOboThI

[ToaroroBka k caave v caavya rocyJapCTBEHHOTO SK3aMeHa

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHHUILNIMHBI (MOYJIS1) M INIAHMPYeMbIe pe3yJbTaTbl 00y4eHust

B pe3ynbrate ocBoeHUS TUCHUITIMHBI (MOy ) «PuU3nKa» 00ydaronmics J0KeH
o0yafiaTh CIEAYIOIMMU KOMIIETEHIIUAMMU:

KO,}I HHAUKaTopa I/IH}II/IKaTOP JOCTHIKEHUS KOMIICTCHIIN

OIIK-1 CnocoOeH pemaTh BOIPOCH MPO(PEeCcCHOHATBHOM AesITeTbHOCTH Ha OCHOBE
€CTECTBEHHOHAYYHBIX M OOLIEMHKEHEPHBIX 3HAaHUI, METOJ0B MaTEMaTHYECKOT0 aHAITN3a 1
MOJIETTUPOBAHUS

OIlK-1.1 Hcnonp3yeT ecTecTBEHHOHAYYHbIE U O0IENH)KEHEPHbIE 3HAHUS JUIS
pelieHus: BONPOCOB B MpodeccrOHaIbHOMN 1eSTeNbHOCTH
OIIK-1.2 IIpuMeHnsieT MeToABI MaTEMATHYECKOTO MOJIETTMPOBAHUS IPU

MIPOCKTUPOBAHUH M Pa3pabOTKe Xy05KeCTBEHHO-TIPOMBIIIIIEHHBIX
HS,ZIGJ'II/Iﬁ, MaTCpHraJioB U TEXHOJIOTUH UX IMPOU3BOACTBA, BKIIKHOYAsA
co3nanue 3D-mozeneit 1 KOHCTPpYHPOBaHUSI pa3padaThIBAEMbIX
1531 (SN 0505

OIIK-1.3 [IpumeHsieT MeTOABI MaTEMAaTUYECKOTO aHAIN3a JIJIsl pacueTra
KOHCTPYKITUH XYI0KECTBCHHO-TTPOMBIIIICHHBIX U3JICIHA W BBITIOJTHCHHS
TEXHOJIOTHYECKHX PacueTOB




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIMHBI (MOTYJISA)

OO0mas TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 3 3aueTHbIX eauuul 108 akas. yacos, B TOM

HHUCJIIC:

— KOHTaKTHast pabora — 54,15 akaj. yacos:
—aynutopHas — 51 akaj. 4acos;
— BHeayauTopHas — 3,15 akaj. 4acos;

— camocTosTenbHas pabora — 18,15 akaj. dyacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
o KOHTaKTHas paboTa E z dopma TeKyIero
=
Paszen/ Tema 5 (B akaj. yacax) g5 Bung 3 KOHTPOJIS Kox
S 3 © | caMOCTOSITEIbHOM |  yCIIeBaeMOCTH U
JIACIMTUTAHBI 3 g = . | xommerenun
O g g paboThI MIPOMEKYTOUHOH
Tek. J;:g- H’E:II{(T. § ‘\é aTTeCTaluu
1. Mexanuka
Pabora ¢
JIEKLIUOHHBIM 3amura
1.1 Kunemarika MaTepHuaIoM, nmabopaToOpPHBIX OIIK-1.1,
M.aTC NATBHOMN TOUKIL 2 2 2 2 IMOJArOTOBKA K pabor, cmaua NUJI3, OIIK-1.2,
p nmabopaToOpHEIM MpoBepKa OIlK-1.3
paborawm, KOHCIICKTOB.
pewenue UJI3
Pabora c
JEKIHOHHBIM 3amuTa
MaTepHuaIoM, nmabopaToOpPHBIX OIIK-1.1,
1.2 Ka. 3aK
COXH;:II;?{I\:II:{ ;M?’eia(:;ie 2 2 2 2 IMOJArOTOBKA K pabor, cmaua NUJI3, OIIK-1.2,
P 71a00paTOPHBIM IpOBEpKa OIIK-1.3
2 paborawm, KOHCIIEKTOB
pewenue UJI3
Pabora ¢
1.3 Mexanuka TBEPAOTO JIEKIITMOHHBIM Craua NJI3, OIK-1.1,
1 1 1 2 IIpOBEpKa OIIK-1.2,
Tena. MaTepuaiom,
pemerie 13 KOHCIIEKTOB OIlK-1.3
Pabora c
JIEKIHOHHBIM 3amuTa
MaTepraioM, nabopaTopHBIX OIlK-1.1,
i;ignglaﬂiﬂgzgﬁ{; 1 2 1 1 MMOJIrOTOBKA K pabot, cmaua M3, OIIK-1.2,
’ 71a00paTOPHBIM IpOBEpKa OIIK-1.3
paborawm, KOHCIIEKTOB
pewmenne M3
HWroro no pazaeny 6 7 6 7
2. MonekynsipHas pu3uka u
TEPMOANHAMHKA
Pa6ora ¢
JIEKIHOHHBIM 3amura
2.1 MonexynspHo- MATCPHATOM 71a00paTOPHBIX OIIK-1.1,
KUHETHYECKasi TEOpUs 2 2 2 2 1,05 o F(I))TOBKa I’( pabor, cmaua /13, OIIK-1.2,
U/ICAJIBHBIX Ia30B. A IIPOBEPKa OIIK-1.3
nabopaTopHBIM
KOHCIICKTOB
paborawm,




BeInotHeHKME /13

Pabora ¢
JIEKIINOHHBIM 3amura
MaTepHaioM, 11a00paTOPHBIX OIIK-1.1,
iez SSHP?:;’IIVMKH 11 HOATOTOBKA K pabor, craua /13, OIIK-1.2,
puon ' 1a60paTOPHBIM IIpOBEpKa OIIK-1.3
paborawm, KOHCIIGKTOB.
BeimostHeHHE /3
2.3 PeasibHBIE Ta3kbl. Cnaua M]3, OIIK-1.1,
. Brimonnenue
CBoOMCTBa KUJIKOCTH. 2 VI3 IIpOBEpKa OIIK-1.2,
Tsépnoe Teino. KOHCIIEKTOB. OIIK-1.3
HWroro no pazaeny 4,15
3. DneKkTpoMarHeTusm
Pabora ¢
TEKITNOHHBIM 3ammura
MaTepHaoM, 1ab0paTOPHBIX OIlK-1.1,
3.1 DnexTpocraruka. 1 MOJrOTOBKA K pabor, cnava /13, OIlK-1.2,
1a60paTOPHBIM IpoBepKa OIIK-1.3
pabotam, KOHCIIEKTOB
BeinmostHeHKe 113
Pabota c
TEKIINOHHBIM 3ammura
. MaTepHaJIOM, 1ab0paTOPHBIX OIIK-1.1,
;262031(;11;1:;1/;01( 1 IOJATOTOBKA K pabor, cnaua M]13, OIIK-1.2,
p ’ 71a00paTOPHBIM IpoBepKa OIIK-1.3
pabotam, KOHCIIEKTOB.
BeinoHeHue MJ13
Pabota ¢
JEKIHOHHBIM 3ammTa
3.3 MarautHoe moe. MaTepHaIoM, 1a00paTOPHBIX OIIK-1.1,
DneKTpOMarHuTHas 1 TIOATOTOBKA K pa6or, craua U]13, OIlK-1.2,
WHIYKIHS nabopaToOpHEIM TIpOBEpKa OIlK-1.3
pabotam, KOHCIIEKTOB.
BeinoHeHue MJ13
HWroro no pazaeny 3
4. Ontuka ¥ KBaHTOBas (pU3MKa
neiai‘(’;; ;M Cnaua /I3, OIK-1.1,
4.1 T'eomeTpuueckast ONTUKa 1 ! poBepKa OIIK-1.2,
MaTepualiom,
KOHCIIEKTOB OIIK-1.3
BeinostHeHue /13
Padora c Craua UJ13, OINK-1.1,
4.2 BosHOBas OITHKA. JIEKIIUOHHBIM
1 poBepKa OIIK-1.2,
dotomeTpusl. MaTepualiom,
KOHCITIEKTOB OIIK-1.3
BemonHerne NJ13
4.3 KBanrtoBas rpupoja neiazc();{?{im Craua I3, OIIK-1.1,
I/I.BJ'I €HUS . ! MaTIé HaoM NPOBEpKa OIK-1.2,
i p ’ KOHCIIEKTOB OIIK-1.3
BeIoTHeHKE /13
OIIK-1.1,
4.4 ®usuka aToma u 1 OITK-1.2.

aTOMHOTO sapa

OIIK-1.3




Hrtoro no paszerny 4 | 4 | 4 |
5. Kontpons
OIIK-1.1,
5.1 Dx3ameH OIIK-1.2,
OIIK-1.3
Wroro no paszneny
HWroro 3a cemectp 17 17 17 18,15 SK3aMeH
Hroro no nucuumuinHe 17 17 17 18,15 9K3aMEH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B yuebHOM mporiecce UCTIONB3YIOTCS CIEAYIOINEe 00pa3oBaTeIbHbIE TEXHOIOTUH:

110 OPraHU3aMOHHBIM (POPMaM: JICKIIMOHHBIE, TPAKTUYECKHE, TAOOpaTOPHBIE
paboTsI;

10 1peo0IaaloIuM METO/IaM M IIPHeMaM 00Y4YeHHUs: 00BSICHUTEIBHO-
WILTIOCTpaTHBHEIE (00BSICHEHHUE, MTOKA3 - IEMOHCTpanus yueOHOro MaTeprana u Jp.) u
poOJIEMHbIE, TOUCKOBBIE (aHAIN3 KOHKPETHBIX CUTYallUi), pelieHne y4eOHbIX 3a/1a4 U JIp.;

aKTHBHBIC (aHATU3 YUeOHOM U HAyYHOU JIUTEPaTypbl, COCTABIICHUE CXEM U Jp.) U
MHTEPAKTUBHBIC, B TOM YHCIIE U TPYNIIOBBIE (B3aUMHOE 00y4eHue B (popMe MOArOTOBKU U
00CYXKICHHS TOKIIAI0B U JIp.).

Y4eOHble 3aHATHS TPOBOJATCS B BUJIC:

1) nexuuii-npe3eHTanuil, JIeKIUN ¢ 3apaHee 3alUIAaHUPOBAHHBIMU OLIMOKaMHU.

2) nabopaTOpHBIX pabOT

3) mpakTUYECKHUX 3aHATUH, B TOM YKCJIE B MHTEPAKTUBHOU (hopme

6 YueOHO-MeTOqMYECKOE 0OOecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YarommXxcst

[IpencraBieHo B mpuaoKeHuu 1.

7 OueHO4YHbIE CPEICTBA ISl IPOBECHUS POMEKYTOYHON aTTeCTAlul
[IpencraBieHsbl B IPUIOKEHUHN 2.

8 YueOHo-MeTOAMYECKOe U MH(POPMAIIMOHHOE o0ecTieYeHre TUCITUITUHBI

a) OcHoBHas1 IMTEpPaTYpA:

1.CaBenwes, U. B. Kypc obmeit pusuku : yaebnoe nmocodue : B 3 Tomax / U. B.
CasenbeB. — 16-e m3j., crep. — Cankr-IletepOypr : Jlanp, 2020 — Tom | : MexaHuKa.
Monekynsipras ¢puszuka — 2020. — 436 ¢. — ISBN 978-5-8114-5539-3. — Tekcr :
9IeKTPOHHBIN // JlaHb : anekTpoHHO-O0nbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/142380 (nara obparmienus: 19.04.2023). — Pexxum gocryma: ais
aBTOPH3. NIOJI30BATEIIEH.

2. Casennes, U. B. Kypc obmeit ¢puzuku. B 3 T. Tom 2. DinekTpru4ecTBO U MarHeTU3M.
Bonabl. Ontuka : yae6HOe mocodue st By3oB / U. B. CaBenbseB. — 16-¢ usn., crep. —
Cankr-IlerepOypr : Jlans, 2022. — 500 c. — ISBN 978-5-8114-8926-8. — Tekcr :
AIEKTPOHHBIN // JlaHb : anekTpoHHO-OnbMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/185339 (nara obparmienus: 19.04.2023). — Pexxum gocryma: ais
aBTOPH3. NIOJI30BATENIEH.

3. Cagennes, U. B. Kypc o6mieit pusuku. B 3-x T1. Tom 3. KBanToBas onrtuka.
AtomHast pusuka. @usuka TBeporo Tena. Gusznka aTOMHOTO AJIpa U AIEMEHTapHbBIX
gactuil / W. B. CaBenbeB. — 14-¢ u3n., crep. — Cankr-IletepOypr : Jlans, 2023. — 320 c.
— ISBN 978-5-507-47045-7. — Tekcrt : anekTpoHHbIH // JIaHb : 351eKTpOHHO-OnOInoTeuHas
cucrema. — URL: https://e.lanbook.com/book/322505 (nara obpamenus: 19.04.2023). —
Pexxum nocTyna: st aBTOpHU3. TOJIb30BaTENEH.

0) /lomoJiHUTe IbHASA JIUTEpaTypa:

1. Jemumauenko, B. Y. ®usuka : yuebnnk / B.U. demuguenko, U.B. Jlemumnuenko. —
6-e u3n., mepepad. u gorm. — Mocksa : UHOPA-M, 2023. — 581 c. + Jlom. Marepuaibl
[DnexTponHsIit pecypc]. — (Bricmiee oOpazoBanme: bakanaBpuar). - ISBN 978-5-16-010079
-1. - Tekcr : anexTponnsiit. - URL: https://znanium.com/catalog/product/1913243 (nata
obpamenust: 19.04.2023). — Pexxum qocTyma: mo momucKe.

B) MeTonnueckne yKazanusi:
1. MexaHuka: mocobue 1o MoAroTOBKE W BHITTOTHEHHIO J1a00paTOPHBIX padboT



[DnmexkTpoHHEIH pecypc] : yuebHOoe mocodue /O.H. Boctpoknyrosa, B.B. Maspunckwuii, H.H.
Mumenesa, FO.W. CaBuenko; MI'TVY. - Marnutoropck : MI'TY, 2021 - Pexxum noctymna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=4363.pdf&show=dcatalogues/1/1543689/4363.pdf&view=true

2. Mexanuka. MosexymnspHas pu3nka 1 TepMOJIUHAMUKA [ DIEKTPOHHBIN pecypc] :
nabopatopusblii npaktukyM / E. H. Acranos, 3. H. bornesa, JI. C. JlomkenkoBa u fp. ;
MI'TY. - Marauroropck : MI'TY, 2016 - Pexxum nocryna:
https://magtu.informsystema.ru/uploader/fileUpload?
name=2420.pdf&show=dcatalogues/1/1130121/2420.pdf&view=true

3. Beuepkun, M. B. DnekTpocraTrka v MOCTOSHHBIN TOK [ DJIEKTPOHHBIN pecypc] :
npaktukyM / MI'TY, UH-T sHepreTuku u aBromatuku, Kad. ¢puzuku. - MarHuToropek :
MI'TV, 2012. - Pexxum nocryma:. https://magtu.informsystema.ru/uploader/fileUpload?
name=1544.pdf&show=dcatalogues/1/1124701/1544.pdf&view=true

4. 10. U., CaBuenko. [lepemeHHbII TOK [ DIEKTPOHHBIN pecypc] : 1abopaTopHBbIi
npaktukyM / FO. U. CaBuenxko, O. H. BoctpoknyroBa, H. U.Mumenesa ; MI'TY. -
Marnutoropek : MI'TVY, 2018. - ISBN 978-5-9967-1151-2. - Pexxum nocryma:
https://magtu.informsystema.ru/uploader/fileUpload?
name=3529.pdf&show=dcatalogues/1/1515139/3529.pdf&view=true

5. ®u3uka TBEPAOTO Tela, aTOMa M aTOMHOTO spa : yaeOHoe mocodue [ 111 By30B] /
Marnuroropckuii roc. rexuudeckuid yH-T uM. I'. M. HocoBa. - Maraurtoropck : MI'TY um. T
W. Hocoga, 2019. - 3aru. ¢ tutyi. 3kpana. -Conxepix.: Jlaboparopusie padboTsr. - ISBN 978-5-
9967-1531-2 Pexxum moctyma: https://magtu.informsystema.ru/uploader/fileUpload?
name=3818.pdf&show=dcatalogues/1/1530254/3818.pdf&view=true

6. 0. I1., Koukun. COopHEK 32124 110 (hrsuke [ DNeKTpOHHBIN pecypc] : MpaKTUKyM /
MI'TYV. - Marautoropck : MI'TVY, 2018. - 1 sanektpon. ont. auck (CD-ROM). - ISBN 978-5-
9967-1162-8 Pesxum moctyma: https://magtu.informsystema.ru/uploader/fileUpload?
name=3568.pdf&show=dcatalogues/1/1515209/3568.pdf&view=true

r) [lporpammuoe odecnieuenne u UnTepHeT-pecypcehi:

IIporpammHuoe o0ecnieyenune

Haumenosanue .
o Ne norosopa Cpoxk nelcTBUS JTULIEH3UH
7Zip cB0OOaHO pactpocTpansemoe [10 6eccpouHo
MS Office 2007 |\ 135 o1 17.09.2007 Geccpoumo
Professional
Adobe Reader cB00OIHO pacmpocTpansemoe [10 OeccpouHo
FAR Manager cB00OOHO pactpocTpansemoe [10 6eccpouHO
IMpodeccuonanbHble 6a3bI JTAHHBIX U HH(POPMANMOHHbIE CIPABOYHBIE CHCTEMBI
Hassanme kypca CchlIKa
DnekTpoHHbIe pecypcbl oubanoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUILIMHBI (MOYJIs1)

MaTepI/IaJILHO-TCXHI/I‘-ICCKOC obecrneucHue JUCIUIIIIMHBI BKIIIOYACT:



Y4eOHble ayAUTOPHUH IS IPOBEICHUS 3aHATUH JICKIIHOHHOTO THUIIA:
MYJIbTUMEANIHBIC CPEACTBA XPAHCHHUS, TIEpeIaud U TPECTaBICHUS HHPOPMAITUU
VY4yeOHast ayTuTOpHs Ui poBeIeHus TabopaTopHbIX padot: Jlaboparopus
«MexaHukay:
JlabopaTopHbIe YCTAaHOBKH, H3MEPUTEIBHBIE IIPUOOPHI AJIs1 BEITIOTHEHHS
nabopaTopHBIX PaboT:
. MaimMHa ATBYy/a,
. DJICKTPOHHBINA CEKYHIIOMED,
. Beimpsimutens BC-4-12,
. KaTeTOMETp,
. ociruiorpad,
. MaTeMaTUYCCKUM MAsSTHUK,
. (hu3uUecKuii MasiTHUK,
. OaJuIHCTHYEeCKHUI MasITHHK,
9. mynu,
10. mucToIIeT,
11. mastauk Ob6epbOeka,
12. mabop rpysos no 50 r, 100r, 500r,
13. Habop npyXHH.
14. JlaGopaTtopHasi yCTaHOBKA JUIsI ONPEACIICHUS] MOMEHTA UHEPIIUUA MaxOBOTO
KoJIeca U CHIIbI TPEHUS B OTIOpE.
15. JIaGoparopHasi ycTaHOBKA JJI U3y4EHHUS 3aKOHOMEPHOCTEN KoJieOaHui
MaTeMaTHYECKOTO MasiTHUKA.

0NN LN AW~

VYyeOHast aynuTopus A MPOBEAeHUS 1abopaTopHBIX padot: JlabopaTopus
«MonekynsapHas Gpu3uKa U TePMOIUHAMUKAY:

1. JJaGoparopHasi ycTaHOBKa JJIsl ONPEACTICHUS OTHOIIECHHSI TETUIOEMKOCTEH
Bozayxa Cp/CV MeToioM a1nabaTHueCcKOro paclIupeHus

2. JJaboparopHasi yCTaHOBKa JIJIsl ©3y4E€HHE Ta30BBIX 3aKOHOB; MPOBEPKA
CIpaBeNIMBOCTH 3aKoHa bolnsa-Mapuorra.

3. JlabopaTopHas yCTaHOBKA JJIsl M3Y4eHHS (a30BBIX TIEPEXOI0B.

4. JJaboparopHasi ycTaHOBKa /I onpeesieHns Ko3PphuineHTa THHEHHOTO
pacuIpeHust TBEPIBbIX TEI.

5. JlJabopaTopHas ycTaHOBKA /7151 KOA(h(DHUIIEHTa TOBEPXHOCTHOTO HATSHKCHHS.

6. JKuikOoCTHBIN MaHOMETP.

7. Hacoc InHna.

8. bapomertp.

9. Dnexrpuueckas 1neyb.

10. TTpoOupka ¢ mapadhuHOM.

11. ITupomerp.

12. Habop pamox.

VYueOHast aytuTOpHs Ui poBeieHus T1abopaTopHbIX padot: JlabopaTopus
«DJIEKTPUYECTBO U MArHETU3M»:

1. JJaboparopHasi ycTaHOBKa JUIsl ONpeAETIeHUs AUIIEKTPUIECKYIO
IIPOHULIAEMOCTb CPE/BI.

2. JJabopaTopHasi yCTaHOBKa JIJIsl ONPEAETICHUsI EMKOCTH KOHJIEHCATOPOB.

3. JJaboparopHast ycTaHOBKa JUIsl U3MEPEHHUSI COMTPOTHBIICHHUI C TTOMOIIBIO MOCTA
Yurcrona.

4. JlaGopatopHasi yCTaHOBKa JJIsl H3y4CHUS 3aBUCUMOCTH CONPOTHUBIICHHUS
IIPOBOJHUKOB U IOJIYIIPOBOAHUKOB OT TEMIIEPATYPBI.

5. JJabopaTopHast ycTaHOBKa JUIsl CHSTHSI BOJIbTaMIIEPHON XapaKTEPUCTUKU
IIOJIYIIPOBOXHUKOBOT'O AUOJA.



6. JJaboparopHast ycTaHOBKa JUIs onpeieieHus ko3 puumenTa caMoOnHIyKIIHH
KaTyIIKH.

7. ICTOYHUKH MATAHUS IIOCTOSIHHOTO TOKA.

8. ICTOYHMKYM NUTAaHUS IEPEMEHHOTO TOKA.

9. 3ByKOBOI1 renepaTop.

10. YacroTomep.

11. Konnencartopsl.

12. KaTynika M"HAYKTUBHOCTH.

13. Mukpoammiepmerp.

14. Inonsl.

15. Mara3uH eMKOCTeH.

16. Tenedon.

17. PeocraTsl.

18. Peoxopa.

19. HabGop conpoTuBIIEHUH.

20. Mara3uHbl COIPOTUBICHUH.

21. NanbBaHOMETD.

22. AmnepMmeTpsl.

23. BoabTMeTpHI.

VYyeOHas aynuTopus i MPOBEAeHUS J1abopaTopHbIX padot: JlabopaTopus
«OnTukay:

1. JIabopaTopHasi ycTaHOBKa JJisl OTPEeNIEHUsI OCHOBHBIX XapaKTEPUCTUK
TOHKOM JIMH3BI.

2. MUKpOCKOIIBI.

3. CTeksIHHbIE TUIACTUHKHU.

4. Habop nuH3.

5. UcTouHuk cBeTa ¢ HAOOPOM CBETO(DUIBTPOB.

6. 'azoBerit nazep JII'-78 ¢ 610k0M mUTAHUS.

7. AudpakirioHHas perieTKa.
8. [Tonsipuckomn ¢ HAOOPOM U3yHaEMBIX TEJ.
9. CriekTpockor.
10. HabGop cniekTpajibHbIX TPYOOK.

VYuyeOHast ayuTOpHs Ui IpoBeieHus J1abopaTopHbIX pabot: JlabopaTtopust «AToMHast
U siiepHast GU3NKay»:

1. JJaGoparopHasi ycTaHOBKa JUIsl U3Y4EHUS CIIEKTpa aToMa BOJOpoa U
orpeJiesieHus MocTosiHHON Punbepra.

2. JJaboparopHasi yCTaHOBKa JJIs1 ONPEeTICHHs IMPUHBI 3aPEeIIeHHON 30HbI
MOJTYTIPOBOTHUKOB.

3. Monoxpomaropsl YM-2.

4. BonoponHas razopaspsiiHas TpyOka.

5. IomynpoBOAHUKOBBIN TEPMOPE3UCTOP.

6. MynsTumerp BP-11A.

7. Jo3umertp - paguomerp PKC.107.

8. Habop coneii.

9. Jlazep JII'-56.

10. Ilenpb ¢ nepeMeHHOM IUPUHOI.

11. ®orosnement CLB-4.

12. BbICOKOUYBCTBUTEIbHBIN MUKpoaMiiepmeTp P-195.

13. UcTOYHUKY TUTAHUSL.

14. lerexTop.

15. CueTHOE YyCTPOUCTBO.



YueOHble ayIUTOPUH JJIs IPOBEACHUS MPAKTUYECKUX 3aHATHIA, TPYIIOBBIX U
WHIUBUAYAIBHBIX KOHCYJbTAIUH, TEKYIIETO KOHTPOJIS U MPOMEKYTOYHON aTTeCTalluu:
JI0CKa, MYJIbTUMEAUMHBINA IPOEKTOP, IKPaH.

[Tomemmenuss 1A  CaMOCTOSITEIBHOM — pabOTHl  O0yYalomUXcs:  MEPCOHAIbHBIC
KomIbioTepsl ¢ makerom MS Office, Beixoq0M B IHTEpHET ¥ € IOCTYIIOM B 3JICKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTENLHYIO Cpely YHHBEPCUTETA

[Tomemenust ayig  XpaHeHUss U MPOMUIAKTUYECKOTO OOCTy>KMBaHUSA y4eOHOTro
000pynOBaHUs: CTEIUIaXKU, CEHUPBI A XpaHeHHs] yueOHOro 000pyAOBaHUS, HHCTPYMEHTHI IS
pEMOHTAa J1abopaTOPHOTO 0OOPYIOBAHHUSL.



Ipuioxkenne 1. YueOHO-MeTOAHYECKOE 00ecIedeHre CAMOCTOSTEIbHON PadoThI
o0y4aromuxcs

[To pgucrurmuinne  «®u3uka» NOPEeIyCMOTpPEHAa  ayJauTOpHAsT M BHeayAUTOpHas
caMmocCTosTeNIbHas paboTa 00ydJaroIIMXCs.

AynutopHas ~ caMmocTosiTellbHass ~ paboTa  CTYAGHTOB  MpEANojiaraeT  pelieHue
WH/IMBUYAJIBHBIX 3a/1a4, 00paObO0TKy pe3y/IbTaTOB SKCHEPUMEHTAIBHBIX JTaHHBIX J1a00pPaTOPHBIX
pabor.

Ilpumepnvie unousudyanvHnvie Oomauinue 3a0aHuUs

3aoaua Ne 1 «Kunemamuka nocmynamenbHozo 08UHCEHUA)

TouKka IBIKETCS 110 OKPYXHOCTH paguycoM 4 M o 3akoHy S =A+Bt' rpe S —
OpONJEeHHbIH MyTh, A=8 M, B=2 m/c?, t- Bpems. Onpenenutb, B KakOo MOMEHT BpPEMEHHU
HOPMANBHOE YCKOpeHHe paBHO 2 M/c2. HaiiTi CKOpPOCTb, TAHIEHIMATBLHOE | TONHOE YCKOPEHHE
TOYKH B 3TOT MOMEHT BpEMEHU

3aoaua Ne 2 «Kunemamuka epauiamenvHo2o 08UIHCEHU)

Koneco Bpamaercs BOKpYr HENOABM)XHOM OCH TaK, YTO Yrojl I[OBOPOTa 3aBUCUT OT
BPEMCHHU 110 3aKOHY , - 10 + 20 -t - 2.t*. HaiiTu: 1) cpenee 3Ha4eHHE YIIOBOW CKOPOCTH (,) 3a

IPOMEXYTOK BpeMeHH OT t=0 10 OCTaHOBKM; 2) YIJIOBOE€ YCKOPEHHE B MOMEHT OCTaHOBKHU
KoJieca; 3) IOJHOE YCKOpEHHUE TOUKH, Haxoxdulelcs Ha paccTosHuM 0,1M OT ocu BpareHus ais
MOMEHTa BpeMeHHU t=4 ¢

3aoaua Ne 3 «/lunamuxka nocmynamenbHozo U 6paAuiamMenbH020 08UNCEHUA)

Ha Ban B BUJC HUJIIMHIpPA C FOpI/I3OHTa.]'H)HOI71 OCBIO Bpalll€HHUA HaMOTaHa HEBECOMAsA HUTD,
K KOHILy ee mpukperieH rpy3. Kakyio yrmoByro CKOpocTh OyIeT UMeTh Bajl CHYCTS 2C MOCie
Hayayia JIBIJKEHMs Tpy3a, eciu macca Bajma 4 kr, ero pamuyc 20 cm, macca rpyza 0,2 xr,
JENCTBUEM CUJT TPEHUS Ha JIBIKYIIUECS Tella MOXKHO MpeHeOpeb

3aoaua Ne 4 «3akonvl coxpanenus 6 Mexanuke»

JIBa ManbIx Mo pasMepy rpysa mMaccamMu Mi=10 Kr u Mp=15 Kr moABelIEHBl HA HUTAX
OJIMHAKOBOM NIMHBI L=2 M B 0JJHOM TOUYKE U CONMpUKACAIOTCA MEXAY co00i. MeHbIIHii rpy3 ObLI
oTkIoHeH Ha yroi a=60° u ormymen. OmpenenTe BHICOTY, Ha KOTOPYIO TIOXHAMYTCS 00a rpys3a
nocje abCOJIFOTHO HEYIPYToro yaapa

3aoaua Ne 5 «MKT. Hoeanvrbwiii 2az»

3 MOns a30oTa IUIOTHOCTBIO p=1,251<r/M3 M30XOpHO Harpeiau TakK, 4YTO €ro JaBJICHUE
mmenmnmack ¢ 1,1:10° Tla mo 1,6:10°TIa, a 3aTtem U300apHO CXKalIM [0 IEepBOHAYAIBHOM
temneparypbl. OmnpeaenuTe TemIiepaTypbl B KaKIOM H3 TpeX ONUCAHHBIX COCTOSHUNA U
KOHEeUYHbII 00beM raza. M3o0pa3ure rpaduku 3THX MpoleccoB B koopauHaTtax P-T

3aoaua Ne 6 «Ilepsoe nauano mepmoounamuku)

B pesynbpTaTe M30TEpMHUYECKOro pacIIMpeHMsi azoTa maccoil M=0.2Krmpu Temmneparype
T=280 K o6weMm ero yBenuuuaercs B 2 pa3za. Onpenenuts: 1) paboty A, COBEpIIEHHYIO ra30M
npu pacupeHuu; 2) usmenenue AU BHyTpeHHeH sHepruu; 3) KOJMYECTBO TEIIOTH Q,
HOJIy4EHHOE ra30M

3aoaua Ne 7 «Pacuem 3nekmpuueckux noieiy

DnekTpruyeckoe nosie coznano apyms 3apsgamu (=10 vKn u 2=-20 uKn, Haxoasmmmucs
Ha paccrosHuu 0=20 cM npyr ot apyra. OnpeneiuTh HANpsDKCHHOCTh HOJS B TOYKEe A,
yAAJIE€HHOM OT MEpBOro 3apsaa Ha pacctosiHue r1=30 cMm u oT BToporo Ha =50 cM. Paccuurarh
paboTy, KOTOPYIO HEOOXOAUMO COBEPIIUTH, YTOOBI MIEPEHECTH TOYCUHBINH 3apsi q0=5-10'4 K u3
TOYKH HaXOJSALIMICS MOCepeHe MEeXAY 3apsilaMU B TOUKY A.



3aoaua Ne 8 «llocmoannwlii 31eKMpudecKuii moK»

Ha puc. 3.1. &1=1,0 B, &=2,0 B, £=3,0 B, r1=1,0 Om, r,=0,5 Owm, r3=1/3 Om, R1=1,0 Om,
R3=1/3 Om. Omnpenenure: 1) cuiabl TOKa BO BCEX yYacTKax IENH; 2) TEIUIOBYIO MOIIHOCTb,
KOTOPAsi BBIJICJISIETCS] HAa CONTPOTHBIICHUH R3.

| £, 7

3,3
R g2, 12

3

nur 51

3aoaua Ne 9 «Maznumocmamurka

[To n1ByM O€CKOHEYHO UIMHHBIM HPSIMBIM MapajijieIbHBIM MPOBOAAM, HAXOIALIMMCS Ha
paccrosnun R=10,0 cm npyr or npyra B Bakyyme, Tekyr Toku 11=20,0 A u [,=30,0 A
OJIMHAKOBOTO HampaieHus. OnpeaenuTe MarHUTHYI0 HHAYKIUIO 1ol B, co3gaBaemoro Tokamu
B TOYKax, JIGKAIIUX Ha MPSIMOM, COCNUHSIONMX 00a mpoBoja, ecnu: 1) Touka C JEXHUT Ha
paccTostHuu 1=2,0 cM JieBee JIeBOro mpoBoja; 2) Touka /I JIeXuUT Ha paccrosHuu =3,0 cMm
npaBee MpaBoro NpoBoja; 3) Touka G nexut Ha paccTosHuu I3=4,0 cM IIpaBee JIEBOro MpoBoJIa

3aoaua Ne 10 «Inexkmpomaznumnas uHOYKUUA»

[TpoBoasiiuii MIOCKUIT KOHTYp, MMEOIIUNA (QopMy OKpykHOCTH pamuyca I = 0,05 m
IOMEIIEH B OJHOPOJHOE MAarHuTHOE I0Jieé TaK, YTO JIMHUM MarHUTHOW MHIYKLUUHU OIS
HaIpaBJICHbl TEPIECHIUKYISIPHO TIOCKOCTH KOHTypa. CompotuBieHne kKoHTypa R = 5 Owm.
MarnutHast HHAYKIUS MeHsiercst o 3akoHy B = kt, rme k = 0,2 Tu/c. OnpenenuTte: a) 3.1.C.
WHIYKIMH, BO3HUKAIOIIYIO B ’TOM KOHTYpe; 0) CHIIy HHIYKIIMOHHOTO TOKA; B) 3apsill, KOTOPBINA
IPOTEYET MO0 KOHTYPY 3a MEPBbIE 5 CEKYH U3MEHEHHSI MOJIs.

3aoaua Ne 11«llonapusayus ceemay

YTo MeKILy IIOCKOCTSMHE TIPOIYCKaHMUs ABYX mousipusaropos paset 50°. EcrecTBeHHbII
CBET, IPOXOJIS YEPEe3 TaKyl CUCTeMy, ociabisercs B 8 pas. [IpeneOperas moTepsiMu cBeTa Mnpu
OTpaKEHUHU, OTIPEIETUTh KO (DUITMEHT MOTJIONIEHUS CBETA B MOJISIPU3ATOPAX

3aoaua Ne 12 «Tennogoe uznyuenue

UYepnoe teno Harpenu oT Ttemmneparypel 600K no 2400K. Bo ckoyibkO pa3 yBeauyuiaach
oOmiast TemjoBas HSHEprus, u3idydaemas TenoM? Ha CKOIbKO H3MEHWIIACh AJUHA BOJHBI,
COOTBETCTBYHOIIIAad MAKCUMYMY DHEPIU U3ITYUCHUA U Cl'IeKTpaJ'II)HI)II\/’I COCTaB HSHy‘-IeHI/ISI?

3adaua Ne 13 «Domorghhexmy»

Omnpenenuth  HAMMEHBIWN  3aJEPKUBAIONMIMNA  TOTEHIMAT, HEOOXOMUMBIN  IJIA
MPEKpAIIEHUs] dMHUCCUU C TOBEPXHOCTH (POTOKATOMA, €CITM OH OCBEIIAETCS H3IYYCHHEM C
nnuHoM BoaHBI 0,4 MKM, a KpacHasi TpaHula Juis Matepralia katoaa pasHa 0,67 MKkM

3aoaua Ne 14«Amom no meopuu bopa. Hznyuenue amomoes»

BbraucnauTs paanycel NEPBBIX TPeX OpOUT 3JIEKTPOHA B aTOME BOJIOpOAa

Ilepeuenv nadopamopnvix paoom
Ne 1 «Onpenenenue mosiera myv ¢ MOMOIIBIO OATUTUCTUIECKOTO MasTHUKA)

Ne 14 «Onpenenenue mokaszaTess aauadaThi»



No 21 «MccnenoBanue 31€KTPOCTATUUECKOTO MOJISl C TOMOIIBIO 30H1a)

Neo 36 «MccnenoBanne xapaKTepUCTUK BAKYYMHOTO (JOTORIEMEHTa»



Ipuioxkenne 2. OueHoYHbIE CPEACTBA J1JIsl IPOBEIeHUS MPOMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] U OLIEHOYHbIE CPeJACTBA /1JIsl POBeAeHHUS
MPOMEKYTOYHOM aTTEeCTALMU:

Kon
WHIUKATOpa

Nupukarop
JIOCTHUKEHUS
KOMIICTCHII N

OneHouHble CpeaCTBa

OIIK-1: CriocobeH pemiaTh BOIPOCH! MpohecCHOHATBHOM IS TEIBHOCTH HA OCHOBE
€CTECTBEHHOHAYYHBIX U OOIIENHKEHEPHBIX 3HAHUH, METO/I0B MaTEMaTUYECKOT0 aHaIn3a U

MOJIETTUPOBAHUS
OIIK-1.1: | HUcnonb3yer IlepedyeHb TeopeTHYECKHX BOMPOCOB K IK3aMEHY
€CTECTBEHHOHAYYHbIE
T —. 1. Mexanuueckoe aBuxeHue. CuctemMa OTCUeTa.
MarepuanbsHas TOYKA. Tpaekropus. IIyTh u
SHAHHA UL peIlCHIA nepemenienue. Ckopoctb U yckopenue. HopmanpHoe u
BOIIPOCOB B TaHTEHIMAILHOE YCKOPEHHMS.
npodeccnoHaTBEHOM
2. lloctynarenpHOEe IBHKCHHE TBEpPAOIO TeJa.
ACATCILHOCTH BpamarenbHoe  ABM)KEHHME ~ TBEpAOro  Tena.  Yrol
: MOBOpPOTA. YTJIOBask CKOPOCTb M YIJIOBOE YCKOPEHHE.
OlK-1.2: | IlpumenseT METOTEL Cas3pb MEXIY YTJIOBBIMU u JTUHEHHBIMU
MaTeMaTHICCKOrO XapaKTePUCTHKAMU JIBHIKCHHS.
aHau3a u .
3. llepBwiif 3akoH HbrOTOHa — 3aKOH HMHEpPLUH.
MOACTHPOBARIA U | Plyeprmansueie  cucremsr  orcuera. Cma ® - Macca.
ynpasJIcHUA HNmnynsc Tena. Bropoii u Tpetuit 3akonsl HeroToHA.
IIPOU3BOJICTBOM U
. 4. OCHOBHBIE JIMHAMUYECKUE XapaKTEPUCTHKHU
KaIeCTBOM H3/eIiH BpaIllaTelIbHOIO JBWKEHUA. MOMEHT cuibl. MOMEHT
JIETKOH UMIYJIbCa TPH BPAIICHUH BOKPYT HETOABIKHOW OCH.
MIPOMBIIIJICHHOCTH, @ | MOMEHT MHEPLIUM MAaTepUAIbHON TOYKU U TBEPAOIO TEIA.
TaKxe IIpu MomeHnTsl 1505 (10) 00705 HEKOTOPBIX TECII. OcHOBHOE
paspaboTke Mozeleii B | YPABHCHHE TMHAMUKH BPAIIATEIbHOTO IBHKCHHUS.
cucreMe 5. Pabora m momHocTh. KuHeTnueckas sHeprus
ABTOMATH3MPOBAHHOTO | IOCTYNATEIBHOIO U BPAIATEIbHOIO JIBUKEHUS.
IIPOCKTUPOBAHNA 6. OcHOBHBIC MOJIOKEHUS MOJIEKYJISIPHO-
(CAIIP) ku"ernueckol Teopun (MKT). YpaBuenne Menneneepa-
Knaneiipona. OcnHoBHoe ypaBHenne MKT wupeanbHbIX
razoB. Mogens wugeanbHoro rasa. JlaBieHue u
Temmeparypa €  TOYKM  3pEHHS  MOJIEKYJSpPHO-
OTK-1.3:. | Anammupyer n KMHETUYECKOUW TEOpHUH.

TOTOBUT MaTEpHAIIbI
JUISL COCTaBIICHUS
CONIPOBOAUTEINBHON
TEXHUYECKOU
JIOKYMEHTAlUH

7. VYpaBHeHHE
H3zonpoueccer

COCTOsIHHMSA HACAJIBHOI'O Tas3sa.

8. [Tlonsarume TemaoeMKOCTH. TemIoeMKOCTh MpH
M30XOPUYECKOM, H300apUYECKOM U H30TEPMHUYECKOM
nporeccax.

9. Anmabaruueckuid ~ mpouecc.  YpaBHEHHE
ITyaccona. IlocrosHHas aauabatel. IlepBoe Hawano
TEPMOJIMHAMMKH JUI aAMabaTHYeCcKOro mnpouecca

10. Huknuueckuii  mpouecc.  Koadoummenr




Kon
HHAUKATOpPa

Nunukarop
JOCTHKEHUS
KOMIICTCHIINN

O1eHOYHEIE cpe€acTBa

MOJIC3HOTO JICUCTBHUS TEIJIOBOM MamuHbl. [IpoGiema
HEOOpaTHMOCTH  TEIJIOBBIX  MPOIECCOB.  DHTPOMUS
CHUCTEMBI U €€ CBOWCTBA

11. Dnektpuueckue  3apsaapl.  JHMCKpPETHOCTH
NMEKTPUYECKUX 3apsAJO0B. 3aKOH COXPAHEHHUs 3apsloB B
3aMKHyTOM  cucreme. Toueunble 3apsasl. Cuia
B3aMMOJCICTBUS TOYEUYHBIX 3apsfioB B BakyyMe U
BEILIECTBE. 3aKoH Kynona. HanpspkeHHOCTD
leKTpuueckoro monsA. I'paduueckoe  u3o0OpakeHue
anekTpudeckoro  nosst.  [IpuHnmnm — cynepnosuuuu
NEKTPUYECKUX MOJIEH.

12. TIoCTOSIHHBIM ~ SJEKTPUYECKUH  TOK,  €ro
XapakTEPUCTUKU M YCIOBHS CYIIECTBOBAaHHUA. 3aKOHbI
Owma. Pa3perBiiennsie nienu u npasumia Kupxroga. Pabora
U MOIIHOCTh JJIEKTPUYECKOr0 TOKa. 3akoH Jxkoyms-
Jlenna.

13. MarautHoe moje. Bekrop  MarHUTHOM
UHAYKIMM. MariutHas IOpOHUIAEMOCTh  BEIIECTBA.
[IpyHIMN cyneprno3uiuy MarHUTHBIX nojeil. 3akoH buo-
Capapa-Jlamunaca. [IpumeHeHne 3TOro 3akoHa K pacuery
MarHMTHOTO MOJI OTpe3Ka IPSIMOrO MPOBOJA, KPYTOBOTO
TOKAa U JUIMHHOTO NMPSAMOJIMHENHOTO IPOBOIHUKA C TOKOM.

14. Cuna Awmmnepa. 3akoH Awmmepa. Cuia
Jlopenua. JIBukeHHE 3apsKEHHBIX YaCTHI[ B MAarHUTHOM
oJe.

15. SIBneHuwe  DNEKTPOMArHUTHOW  MHIYKIIHH.
3aKoH ®dapanes. IIpaBumno Jlenua. SIBneHue
CaMOMHIYKIMHU. WMHAYKTUBHOCTb. DHEPrus MarHUTHOTO
TIOJIS1.

16. OcHOBHBIE 3aKOHBI TEOMETPHUUECKON OTITHUKH.

17. JIunssl, ux ki1accudpukanms. Popmynna TOHKOH
muH3bL. [TocTpoeHne n300pakeHus C TOMOIIBIO JIMH3

18. OcHoBHBIE (dboToMeTpHuueckue
XapaKTePUCTUKH

19. BomHoBBIe cBoicTBa cBera. Jludpakius.
Wntepdepennus. [Tonspuzanus

20. Kantbl cBeTa. @oT03PEKT.

21. CoBpemeHHas Teopusi cTpoeHust aroma. OmbIT
Pesepdopna. [Tocrynatst bopa.

22. Monuenb snpa. SAnepubie peaKIuu.
PagnoakTuBHOCTE




Kon
HHAUKATOpPa

Nunukarop
JOCTHKEHUS
KOMIICTCHIINN

O1eHOYHEIE cpe€acTBa

IIpuMepHBIi NepedyeHb NPAKTHYECKUX 3aaHUM 11
JK3aMeHa

1. YacTuia JBHKETCS ¢ YCKOPEHUEM

a=2ti+ 4t — 3k (M/Cz). Ornpenenutb MOIYIb
CKOpPOCTH YacCTHLIbI B MOMEHT BpeMeHH t =2 C u
IIPOMICHHBIN €10 K ’TOMY MOMEHTY I1yTh, €CJIA B
HavanbHbIM MOMeHT BpeMeHu t = 0 t e€ ckopocTh Obla

2y = 31+ 1] — 1k (w/c)

2. Uepes HENOABUKHBIN OJIOK, YKpPEIUUIEHHbBIN Ha
Kparo CTO0JIa, IEPEKUHYTa HUTb, K KOTOPOil MPUBsI3aHbI
Tpu rpy3a maccamu My = 800 r, my = 700 r, mz = 200 r.
Macca 610ka M = 500 r, paguyc R = 0,38 m. I'py3b1 1 u 2
JIeKaT Ha CToJIe, TPy3 3 BUCHUT IO JPYTYIO CTOPOHY OJI0Ka.
Cunras HUTh HEBECOMOM U HEPACTSKUMOM U npeHeOperas
TPEHUEM, ONIPEAEIUTE YCKOPEHUE I'PY30B, a TAKKe
paccTosiHUE S, KOTOpOe TPy3 M3 MPOHAET OT Havyana
JBUKEHMSI 10 TOTO MOMEHTA, KOTJja KHHETUYEeCKast
sHeprus BpaueHus 6moka Oyzaer E, = 1,1 Ix

3. CHaps, TeTsmmii co cKopocThio 16 M/c,
pasopBajiCsl Ha J1Ba OCKOJIKA, MacChl KOTOPBIX 6 Kr U 10 K.
CkopocTb nepBoro ockoiyika 12 M/c u HarpaBjeHa Moj
yriaoM 600 k ckopoctu cHapsina. Hailtu Bennunny
CKOPOCTH BTOPOT'O OCKOJIKA U €€ HallpaBJICHHUE.

4. Omnpenenure 4uciI0 MOJIEKYI U KOJIUYECTBO MOJIEH
BOJIbI B OyThUIKE BMeCTUMOCTBIO 0,33 11
o. CokaThlii a30T, UMEBILIUH IEpBOHAYATBHO

temneparypy 400 K, cHauana oueHb
ObIcTpo(annabaTuyecKn) paclIMpuiIn 10 oobema 7 1, a
3aTeM OYeHb MeJUICHHO(M30TEepMHUUECKH ), CKkalu. B
o0oux mporeccax aBlIeHHe U3MEHSIOCH B 4 pa3a. Haiitu:
1) o6beMBbl ra3a B HaYaIbHOM M KOHEUHOM COCTOSIHUSX; 2)
M3MEHEHUe cpeaHell apupMeTH4eckoi CKOPOCTH MOJIEKYJT
a30Ta B a/1nabaTHUYECKOM IpOLIecCe.

6. B xoTne mapoBoi MalIMHBI TEMIIEpaTypa paBHa
400 K, a remneparypa xonoaunbauka 300K. Kakosa
TEOPETUYECKH BO3MOXHAsi MaKCUMallbHas paboTa A
MaIlMHBI, €CIIU B TONKE Cox0okeHO SOOKT ApoB ¢ yaenbHOU
TEIUIOTOM cropanus 1,26- 10 Jx/xr

7. Jlen maccoii m1=2kr npu Temneparype t1=0C°
ObLT MpeBpallieH B BOJLy TOH k€ TeMIEepaTyphl ¢
MOMOIIIBIO TIapa, UMeroniero Temmneparypy t2=100C°.
Onpenenuth Maccy m2 u3pacxogoBaHHOro napa. Kakoso
n3MeHeHne AS SHTpONMM CUCTEMBI Jie-n1ap?

8. Onpenenuth HaPSHKEHHOCTD
AJIEKTpOCTaTUYECKOro nosist E B 1ieHTpe kBazgpara co
CTOPOHOM a, ecii B TPEX BEpILMHAX KBaJpaTa HaXOAsTCs
OJINHAKOBBIE TOUEYHBIE 3apsi/ibl (

9. Ha puc. €1=1,5 B, €2=3,7 B u conpoTtuBicHus
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10. Tok I=100A TeueT 1o TOHKOMY POBOJIHUKY,
U30THYTOMY TaK, KaK [0Ka3aHo Ha pucyHke. Haiitu
UHAYKIMI0 B MaruuTHOro nosst B Touke O KOHTYypa, €ciu
panuyc u30rayToi yactu nposoanuka R=0,1 m, a
cTopoHa kBajapata a=0,2 m

11. PaccrosiHne Mexny 1ByMsl KOT€pEHTHBIMU
uctounnkamu ceeta(A=0,5 mxm) paBao d=0,1 mMm.
PaccrosiHne Mex 1y nHTep(EepEeHIIMOHHBIMU 110JI0CAMU Ha
JKpaHe B CpeiHEN YacTU MHTEPPEPEHIUNOHHON KapTUHBI
paBHO Ax=1,0 cM. OnpeaenuTes paccTOsIHUE OT
HCTOYHUKOB JI0 SKpaHa

12. Onpenenuts, BO CKOJIBKO pa3 YMEHBIINUTCS
MHTEHCUBHOCTb CBETA, MPOILIEAIIEro Yepes3 IBa
MIOJIAPU3aTOPa, PACIIOJIOKEHHBIE TAK, YTO YIOJ MEKIY UX
TJIaBHBIM IUIOCKOCTSIMH 0. = 60°, a B KaXJIOM U3
MOJIAPU3aTOPOB TepseTcs: 8% MHTEHCUBHOCTH MAAAIOIIErO
Ha HEro CBeTa

13. OnpenenuTbh HAMMEHBIINN 3a1€PKUBAIOIINN
MOTEHIIUAJ, HEOOXOIUMBIH JIsl TPEeKpaIleHNs SMUCCHH C
MOBEPXHOCTU (POTOKATOMA, €CIIM OH OCBEIACTCA
M3JIy4eHHeM C 1auHOM BoyHbI 0,4 MKM, a KpacHas
rpaHuLa A MaTepuana karoga pasHa 0,67 MKM




0) Ilopsiiok mpoBeaeHUs MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEIN U KPUTEPHH
OlleHUBAHMS:

[IpomesxyTouHast arTecTanus mo JucuuIinie «Pu3ukay BKIIOYAET TEOPETUUECKUE
BOIPOCHI, TTO3BOJISAIONINE OLIEHUTh YPOBEHb YCBOCHUS 00YYaIOIIMMUCS 3HAHUH, U TPAKTUUYECKHE
3aJJaHusl, BBIABIISIONINE CTETIEHb C(HOPMUPOBAHHOCTH YMEHUH U BIIJICHUM, TPOBOAUTCA B (hopme
JK3aMeHa.

JK3aMeH — YCTHBIU, KJITaCCHYECKU. B kaxkoM OuieTe 2 TeopeTuueckux Borpoca u 1
3agayva. Jns nomydeHus oueHkH «OTINYHOY» UK «XOPOIIO» 00s13aTEIbHO MPaBUIBHOE
pelieHue 3a1auu.

Kpurepun BbicTaABJIEHUS IK3AMEHANUOHHOMN OLEHKM:

— Ha OILICHKY «OTJIHYHO» — 00YJaroUIUiCs JOJKEH MTOKa3aTh BRICOKUH YPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMaTHIeCKOe U ITy00oKoe 3HaHHE
yueOHOro Marepuana, CBOOOIHO BBIIOJIHATH TPAKTHUECKUE 33aJaHuUs, CBOOOTHO ONIEPUPOBATH
3HAHUSAMHU, YMEHUSIMU, IPUMEHSATh UX B CUTYallUAX MOBBIIICHHOHN CIIOKHOCTH; 00yJaroIuics
JOJKEH 00J1a71aTh 3HAHUSIMU HE TOJILKO Ha YPOBHE BOCTIPOU3BEACHHS U O0BSICHEHUS
uH(OpMaIKK, HO U UHTEJUICKTYaJIbHBIMUA HaBBIKAMU PEILICHUS MPOOJIEM U 3aJ1a4, HaXOXKACHUS
YHUKAJIbHBIX OTBETOB K MpO0OJieMaM, OIEHKH M BRIHECEHHS] KPUTHUECKUX CYXKICHUH;

— Ha OLIEHKY «XOPOII0» — 00y4JaroLiics JOKEH 0Ka3aTh CPEIHUIN YPOBEHb
c(hOpMHUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIE 3HAaHHUS, YMEHHUSI OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAaYUTeNbHbIE OINOKH, HETOYHOCTH, 3aTPYAHEHUS [IPU aHATUTUYECKUX ONEpaLUsX,
IIEPEHOCE 3HAaHUU U YMEHUI Ha HOBBIE, HECTAaHAAPTHHIE CUTYALINH;

— Ha OLCHKY «YAOBJIETBOPUTECJIBbHO» — CTYACHT JOJDKCH IIOKAa3aTh HOpOFOBBIﬁ YPOBCHB
C(bOpMPIpOBaHHOCTI/I KOMHCTCHHHfI, TO €CTh OH JOJDKCH UMCTh 3HAHHA HAa YPOBHEC
BOCITPOU3BCACHUA U 00BACHEHHS I/IH(bOpMaIII/II/I, HWHTCIUICKTYAJIbHBIC HABBIKHM PCHICHUSA NPOCTBIX
3a71a4;B X04€ KOHTPOJBbHBIX MCpOHpI/ISITI/Iﬁ AOITYCKAarTCA OIHI/I6KI/I, MMPOABIACTCA OTCYTCTBUC
OTACIBHBIX 3HaHPII>i, YMeHHﬁ, HaBBIKOB, 06y11a101111/1171051 HUCIIBITHIBACT 3HAYUTCIIbHBIC
3aTPYAHCHUA TP ONICPUPOBAHUHN 3HAHUSAMU U YMCHUAIMU IIPU UX MEPCHOCEC HA HOBBIC CUTYAllUU.

— Ha OIICHKY «HEeY/I0BJIETBOPUTEIbHO» — PE3yIbTaT 00YUCHUS HE JOCTUTHYT, KOMIIETCHITMH HE
c(hOpMHUPOBAHEKI, CTYICHT HE MOXET MMOKa3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BENCHUS U
00BsicCHEHUS! HH(POPMAINH, HE MOXKET MOKa3aTh MHTENIEKTYalIbHbIC HABBIKH PEIIEHUS TPOCTHIX
3ajad4.



