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Pabouast mporpamMma cocrapiieHa ¢ yueToM TpeOOBaHMIA:

® [IOpsiZIKa OPTaHM3alUK U OCYILECTBICHHS] 00pa30BaTeIbHON JESATENbHOCTH MO 00pa30BaTEIbHBIM
porpaMMaM BBICIIETO OOpa3oBaHHs — MporpaMmaMm OakajnaBpuara, MporpaMmaM CIEIUaIUTETa,
porpaMMaM MarucTpaTyphl, YTBEpKIESHHOTO NMPHUKa30M MUHHUCTEPCTBA HAYKU U BBICIIETO 00pa30BaHUs
Poccuiickoit ®eneparuu ot 06.04.2021 Ne 245;

e ®denepanbHOr0 TOCYIAPCTBEHHOIO 00pa30BaTENbHOTO CTAaHIApTa BBICHIETO OOpPa30BaHUS IIO
HanpasiieHUIo oaArotoBku 19.03.03 ITpoayKTsl NUTaHKS KUBOTHOTO IIPOUCXO0XKIEHUS,
YTBEPKICHHOTO TpUKa3oM MHUHHCTEPCTBA HAyKd U Bbicmiero oOpa3oBaHus Poccuiickoii
Oenepanun ot 17.08.2020 r. Ne 936 (¢ M3BMEHEHUSIMU U JOTIOTHEHUSIMU )

[IpenogaBaTesnp, HOATOTOBUBIIHMM pabovyr0 IPOrpaMMy:
ACCHCTEHT

kadenpsl HGOPMAITMOHHBIX TEXHOJIOTHH,
MaTEeMaTHKU U PU3UKH A.B.CeménoB

Pabouas nmporpamma paccMoTpeHa Ha 3aceaHuu Kadeapbl HHPOPMAIIMOHHBIX TEXHOJIOTUH, MATEMaTHKH
u ¢pusuku (mporokoi Ne 8 ot «07» ampenst 2025 r.).

3aBenyommii kadeapoi B.1O. Unbun

Pabouas nmporpamma peKoMeHJ0BaHa K MCIOJIb30BAHUIO B Y4EOHOM IMPOIECCe METOAMYECKONW KOMHUCCHEH
¢dakynbrera numieBbix TexHoaoruit (IIporokon Ne 9 ot «24» anpens 2025 r.).

IIpeacenareib MeTOAUYECKOH KOMHCCUH A.K. IInBoBap

PykoBoauTens 0CHOBHOM NPO(ecCHOHATLHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl B.I1. JIapuukuii




1. lMIpeamer. Lean u 3a1aun TUCHUIUVINHBI, €€ MECTO B CTPYKType 00pa3oBaTeJIbHOM
NMPorpaMmbl

IIpeqveTomM MHCHUNINHBI «(DU3KKa» SBISFOTCS OCHOBHBIC 3aKOHBI MEXaHUKH, MOJICKYJISIPHON (DH3UKH
Y TEPMOJIMHAMHUKH, SJIEKTPHYIECTBA U MArHETU3Ma, ONTUKH, AaTOMHOM U sIIEPHON (DU3HKH.

Leabio AMCHUIVINHBI SIBJIsieTcst JOPMUPOBAHNE KOMIUIEKCA 3HAHUH 00 OpraHW3allMOHHBIX, HAYYHBIX U
METOAMYECKUX OCHOBaxX (DM3HMKH, (OPMHUPOBAHHE y CTYAEHTOB LIEIIOCTHOM €CTECTBEHHOHAYYHOW KAPTHHBI
MHpa; U3yYCHHE METONIOB (PU3MUECKUX UCCIICIOBAHUN U (DPU3HMUYECKHX MPHOOPOB, KOTOPHIE MCHOIB3YIOTCS B
CEJILCKOM XO3SICTBE, COBPEMEHHOM CTPOHUTEBCTBE U APXUTEKTYPE; M3yUeHHE (PUMUECKHX SBIICHUIMA, JTSKAILIX
B OCHOBE IIPOCKTHPOBAHHSI, CTPOUTEIIBCTBA U BBIOOPA CTPOUTEIILHBIX MAaTEPUAIIOB.

OCHOBHBIMH 32Ja4aMH H3YUCHUSI TUCIUIUTAHBI SIBIISTFOTCS:

— W3Y4YATh OCHOBHBIC (PM3UUECKUE SIBICHUS, (QYHIAMCHTAIbHBIC TOHATHS, 3aKOHBI H TEOPHU
KJTACCHUECKOHM U COBPEMEHHOH (DH3UKH;

— BBIPAa0OTAaTh YMEHHS IPUMEHSITh TIOJyYeHHBIC 3HAHUS 110 (QH3UKE TIPH M3YUCHUH JIPYTHUX TUCIUILIIH,
BBIICJISITh KOHKPETHOE (PU3MYECKOe COAepKaHWe B MPUKIAIHBIX 33a4aX Mpo(eCcCHOHATBHOM JIeITeTbHOCTH,
CO3J1aBaTh M AHAJIM3UPOBATH TEOPETHUICCKUE MOJICITH SIBJICHHUH U ITPOLIECCOB;

— c(OpMHPOBATh IIETIOCTHOE TPEACTABICHHE O (DH3UKE, €€ PO B COBPEMEHHOM CHCTEME 3HaHWHA U
MOHUMaHKE HEOOXOJMMOCTH MaTEMaTHUECKOTO 00pa30BaHus B ITOJIrOTOBKE OaKaaBpa;

— oOecrieunTh TOMyYeHHE (PYHAAMEHTAIBHBIX 3HAHWH, HEOOXOMUMBIX Uil HM3y4YCHHS JUCIUILIMH
€CTECTBEHHOHAYYHOT'O IIUKJIA U CIICIIUATBHBIX JTUCIUILINH;

— Hay4YHUTh CAaMOCTOSITEIILHON PabOTHI C IUTEPATYPOH 1O (PU3KKE U €€ TIPHIIOKEHHUSIM.

MecTo AMCHUIVIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM POrpaMMbl.

Huctmmummaa  «®@usuka»  oTHOCHTCS K auciuiumHaM — oOs3arenmsHOr  dwactu  (B1.0.19)  ocHOBHO#M
npoeccuoHanbHONM 00pa3oBaTeNbHON TMporpamMmbl  Bbiciiero oOpasoBanust (manee — OIIOIT BO) mo
HanpasieHnto moarotoBku 19.03.03 [IpoayKTel mUTaHUS dKUBOTHOTO POUCXOXKICHUS

JlucuuniauHa OCHOBBIBaeTCS Ha 0a3e IIKONBHOTO Kypca (U3MKKM M JUCHUIUIMHBI «Bpiciias
MaTtemaTkay. ComepikaTenpHas YacTh TUCIMIUTHHBI « DU3HKay 0XBATHIBACT CIIETYIOIINE BOMPOCHL: MEXaHUKA,
MEXaHUKa XKUJIKOCTEH W Ta30B, MOJEKyNsipHas (H3MKa M TEPMOJUHAMUKA, SJIEKTPHUECTBO M MAarHETH3M,
OIITHKA, aTOMHAS U sifiepHast (pu3uKa.

JlucuurimHa 9uTaeTcst Bo 2 ceMecTpe, npesiecTByeT 010Ky 3 ['ocyrapcTBeHHast UTOroBasi aTTecTarust
«[ToaroroBka K mpoIeype 3alUThI U 3alUTa BBITYCKHOM KBaTU(pHUKAIOHHOM padoTed (B3.01)

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJabTATOB 00y4YeHUSs MO JUCHUILINHE, COOTHECEHHBIX
¢ IVIAHMPYEMbIMHU Pe3YJIbTATAMH OCBOCHHS 00pa30BaTeJIbHOM MPOrPaMMbI

Koawbl DopMyJIMPOBKA Nuaukaropsl nocTuxennsi| Ilinanupyemble pe3yabTaThl 00yUeHHUs
KOMIIeTeHIIH KOMIIeTeHIIHH KOMIIeTeHIINH
i
OIIK-2 Criocoben OIIK-2.1 3HaTB: ONpENEICHNS] OCHOBHBIX
IIPUMEHSATH Ocy1ecTBiseT pacueTsl, | TOHATHH (U3MKH, CUMBOJIHUKY, 3aKOHBI,
OCHOBHBIE 3aKOHBI W | aHAIU3UPYET OCHOBHBIE ITPUEMBI I0KA3aTEIbCTB
METO/IbI MOJIy4YE€HHBIE PE3YJIbTaThl | PU3NUECKUX 3aKOHOB U YTBEPKICHHIM.
UCCIIEI0BAHUI U COCTaBJISIET YMern: aHanM3UpOBATh 3a7a4y,
€CTECTBEHHBIX HAYK | 3aKJIHOYEHHUE 110 BbI/IENISIS €€ 0a30BbI€ COCTABIISIIOIINE,
JUI pelleHus 3a/ad | MPOBEACHHBIM aHAIN3aM, | IPUMEHATh UMEIOLYIOC
npoecCHOHANbHOM | UCIIBITAHUSAM U TEOpEeTUYECKYIo 0azy
JeATEIbHOCTH. HCCIIE0OBAHUSAM. HNMeTb HABBIKHU: IEPEBOIUTD
peayIbHYI0 3a/1auy Ha SI3bIK (U3HKH,
BBIOMPATH METOJI €€ PeIIeHUs CTPOUTH
MIPOCTENIINE MOJENH MPU PEILICHUHN
npodeccroHaNbHBIX 3a/1a4,
CaMOCTOATENIBHO PACIIUPATH U
yrayOJsiTh 3HAHHUS.




OIIK-2.2

CucremaTusupyer
pe3ybTaThl HAYYHBIX
HCCIIEOBAHNMN.

3HATBH: METO/IbI MATEMATUYCCKOTO
aHaJM3a, TEOPETUICCKOTO
OKCIICPUMCHTAJILHOI'O UCCIICAOBAHMA,
HPUMEHSEMBIC ISl PEIICHUS
npod.3amag

YMeThb: BHIOHpATh U UCIIOJIb30BaTh
HeO6XOIII/IMBIe MaTeMaTHU4dYCCKUEC
METO/Ibl M BEIYMCIUTEIIbHBIC CPEJICTBA, a
TaKXeE Ta6JII/II_[LI " CIIPAaBOYHUKH,
JIOBOJIMTH PEIICHHUE 3a/1a4H JI0
pUEMJIEMOTO (YHUCIIOBOTO) pe3ysbTaTa
Y OIICHUBATH €T0 JOCTOBEPHOCTh
HMmeTh HABBIKM: OLICHUBATH U
AHAJIM3UPOBATh MOJTYYCHHBIH PE3yJIbTAT

OIIK-2.3

HeMoHCTpUpyeT ymeHue
IPUMEHSTh KOHKPETHBIE
3aKOHbI U MC€TOJAbI
€CTECTBCHHBIX HAyK JUIs
KOMILJIEKCHOTO PELICHHUS
IMPOU3BOJACTBCHHLIX 3a1a4

3HATh: METOBI MATEMATHUYECKOTO
MOJICJINPOBAHUs, TEOPETUUECKOTO,
MpUMEHSIEMBbIE JJI PEIICHUs
npodeccuoHaNbHBIX 3a7a4

YmeTh: BHIOUpaTh U UCIIOIB30BaTh
HEOO0XOUMBIE METO/IBI
MaTEMaTUYECKOr0 MOJICIIMPOBAHMUS, &
Tak)Ke TaOJIHIIBI U CIIPABOYHUKH,
JIOBOJUTH PELICHUE 3a]1a4l JI0
IpUeMIIEMOro (YMCIOBOr0) pe3yabTaTa
Y OIICHUBATH €r0 JJOCTOBEPHOCTH
HNMeTh HABBIKHU: OLICHUBATh U
aHAJIM3UPOBATH MOJYUECHHBIN pPE3yIbTaT

3. O0béM IMCUMNJIMHBI M BUABI Y4e0HOI padoThl
3aouynass | O4HO-3a04Has
Ounas ¢popma oOyueHHs dopma dopma
o0yueHus o0OyueHus
B T.4.IIO
Bcero Bceero
Bunpi pabor ceMecTpam
Bcero e £ £
- © ~ 2 5]
= = =
] (0] (0]
[&] o o
O61as TpyA0EMKOCTb IUCHUTUIHHBI
that Thya Anen : 5/180 5/180 5/180 .
3a4.€J1./9aCOB, B TOM YHCJIC:
KonrtaktHas paboTa, 4acoB: 82 82 18 -
- JIEKIIUU 32 32 8 -
- IpaKTUYeCKHe (CeMUHAPCKUE) 3aHsTUS - - - -
- 1abopaTopHbBIE padOTHI 50 50 10 -
CamocrogTenbHas paboTa, 4acoB 71 71 162 -
KonTtposb, yacoB 27 27 - -
Bun npomexyTouyHoO#l arTectanuu (3a4€r,
9K3aMeH 9K3aMeH 9K3aMeH -
9K3aMeH)




4, Conep:xaHue qTMCUUTLTHHBI
4.1. Paznenbl AUCUMIIIMHBI M BUIbI 3aHATHH (TeMaTH4YeCKHH MJIaH).

13?1 Pa3zpen nucuuninHbI(TemMa) J 113 JIP CPC

Ounas ¢popma o0ydeHus1

Monyns 1. «KMexaHuka» 8 - 14 18

Monyns 2. «MonekynsipHas pu3rnka U TEpMOJUHAMUKA. 8 i 12 18

MexaHuKa )KUIKOCTEH U Ta30BY

Monyinsb 3. «Onekrpocrartuka. [IoCTOSHHBIN JIEKTPUUECKHI TOK. 8 i 12 18

DIEKTPUUECTBO U MAarHETU3M»

Monynb 4. «Onrtrka. AToMHas ¥ siiepHasi (JH3UKa) 8 - 12 17

Bcero 32 - 50 71
3aounas popma o0yueHust

Monyib 1. «MexaHuka» 2 - 4 42

Monyib 2. «MonekynapHas GU3nKa U TEPMOJAMHAMUKA. 5 i 9 42

MexaHuKa JKUIKOCTEN U ra30By

Monyne 3. «2OnekrpoctaTuka. [IoCTOAHHBIN ANEKTPUUYECKUIN TOK. 2 i 2 42

DJIEKTPUYECTBO M MAarHETU3M)

Monynb 4. «Ontrka. AToMHas U siepHast (U3KKay 2 - 2 36

Bcero 8 - 10 162

OuHo-3a04Hasi popma oOyueHHust

4.2. Conepxanue pa3aeioB y4eOHOM AUCHUIIIMHBI

Moayas 1. «Mexanuka»

Tema 1. Mexanuveckoe IBHKEHHE MATEPHUAJbHOI TOYKHU U TBEPAOIo TeJia.

Cucrema otcuéra. [IpocTpaHcTBO, BpeMs ABkeHHe. MaTepuanbHas Touka. AOGCONIOTHO TBEPI0E
teno. [lapamerpel aBMXKEHUS (paAuyC-BEKTOp, IEpEMEIIEeHUe, CKOPOCTh, YyckopeHue). I[IpuHiun
OTHOCUTENbHOCTH ['anmunes. CBolcTBa MNPOCTPAHCTBA M BPEMEHUM B MHEPLUUAIBHBIX CHCTEMaX.
[IpssMonuHENHOE U KpUBOJIMHEWHOE ABMkKeHue. Tpaekropus. KnHemaTnka mocTynareabHOro JBUKEHHUS.

Tema 2. /InHaMHUKA NMOCTYNATEJIbHOTO0 IBMKECHUSI MAaTEPHAJIbHOM TOYKHM M TBEpPIOro TeJa.
3aKoH coXpaHeHHsI MMILYJIbCA.

JunaMuka noctynatenbHOro nBrkeHus. Cuna, mMacca. 3akoHbl HploTOHA. 3aKOH cCoXpaHEHUus
HMIyJIbCAa W €ro CBA3b C OJHOPOJHOCTBIO mpocTpaHcTBa. Heymnpyruii ynap. ®PyHaaMeHTaIbHbIE
B3aMMOJICVCTBHUS U CUJIbl. PeakTUBHOE IBHKEHUE.

Tema 3. Cuiibl B MEXaHHKE.

KoncepBarusnble cuctembl. Cuiia TSKeCTH. 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOPEHHE CBOOOTHOTO
nagenus. Padota cuibl Tshkectr. Kocmudeckue CKOpocTH.

Cuna ynpyroctu. Cuna TtpeHus. Bunabl TpeHus. 3aBUCMMOCTb CHJIBI TPEHHSI OT CKOpPOCTH
NBWKEHUS W Jpyrux (¢akropoB. HewHepumanbHple cucteMbl orcdeta. CuHIbl HMHEPUUH TPHU
KPUBOJIMHEHHOM JBIDKeHUH. LleHTpoOexHble CHIbI MHEpIUH U cuibl Kopuomuca BO BpallaromIuxcs
CUCTEMAX OTCYETA U UX MPOSIBJICHUE HA 3eMJIE.

Tema 4. PaGoTa n 3Heprusi. 3aKOH COXpaHEHHs JHEPIrUH.

DHeprusi Kak YHHUBEpPCaJbHasi Mepa Pa3IUudHbIX (OPM JABHIKEHUS W B3aMMOJICHCTBHS MaTEpPHUHU.
PaGoThI cuiibl 1 ee BeIpakeHUE Yepe3 KPUBOJIMHEHHBIN HHTerpat. KuHeTnyeckas SHEprusl MEXaHUYECKOU
CUCTEMBl U €€ CBA3b C paldoTOM cui, NpUIOKEeHHbIX K cucteme. llome kak ¢opma marepuw,
OCYILECTBJIAONIAs CUJIOBOE B3aMMOJICHCTBHE MEXIY 4YacThllaMu BellecTBa. [loTeHIManbHas 3HEpruu
MAaTepHAIbHON TOYKH BO BHEIIHEM CHJIOBOM II0OJIE€ U €€ CBA3b C CHJION, JEHCTBYIONIEH HA MAaTEPUAIbHYIO
TouKy. [loTeHIMabHAs YHEPTHsI CUCTEMBL. YTIPYTUil yaap. DHeprus yrnpyro aeGopMupoBaHHOTO Tella U
IPABUTALMOHHOTO B3aUMOJEUCTBHUS Te€J. 3aKOH COXPAHEHUsS MEXAHMYECKOW SHEPruu U €ro CBA3b C



OTHOPOJHOCTBIO BpPEMEHH. 3aKOH COXpPAaHCHMS W MPEBPALICHUS JOHEPrUM KaK IIPOSBICHHE
HEYHMUYTOKUMOCTH MaTEpUU U €€ IBHUKEHUS. [Ipumepbl mpuMeHEeHUsT 3aKOHOB COXPaHEHUsl UMITyJIbca U
SHEPIruu.

Tema 5. /luHaMuKa BpalIaTeJIbHOI0 ABHKeHHUsI. 3AKOH COXPaHeHUsI MOMEHTAa UMITYJIbCA.

MoOMEHT CuIbl ¥ MOMEHT MMITYJIbCA MEXaHUYECKOH CHUCTEMbl OTHOCUTENIBHO TOYKH (I10JIt0Ca) U
OTHOCHUTEJIBHO HENOJBWXXHOW ocu. MOMEHT MHEpLUU TBEPAOrO Teja OTHOCUTEIBHO OCU. YpaBHEHHE
JUHAMMKU BPAIaTEJIbHOTO JABUXKECHHS TBEPAOIO TEJNa OTHOCHUTEIBHO HENOIABIKHOW ocu. Kunetnueckas
SHEPrus BPALIAIOLIEroCs Teja. 3aKOH COXPaHEHMsI MOMEHTa MMIIYJIbCa U €r0 CBSI3b C M30TPOIHOCTHIO
IIPOCTPAHCTBA.

Tema 6. FapmoHuYeckne KoJeOaHUS.

Mastauku. JluddepeHunanbiple M KMHEMaTHYeCKUEe YypaBHEHUs Kosebanui. Ilapamerpsl
konebanuii. CBoOoaHble Kosnebanus. CKOpPOCTh, YCKOPEHHE M JHEPrusl KoJieOaTeIbHOTO JIBUIKCHUS.
Crnoxenue konebanuil. 3atyxaromue kosebanus. JuddepeHuunanbHoe U KMHEMaTUYECKOE ypaBHEHMS
konebanuid. Ilapamerper konmeGanuii. Jlekpement 3aryxanusi. Koadduument 3aryxanus. Bpewms
penakcanuu. Anepuojauueckue KosiebaHus. BeiHyxneHHble kosjeOaHus. [lapameTpbl BBIHYXIEHHBIX
koseOanuil. Pezonanc. ABTokosnebanusl.

Tema 7. BoiHOBBIE IPOLIECCHI.

Bonnel, MexaHu3M ux oOpa3oBaHus. [IpogobHBIC W TIOMEPEYHBIC BOJHBI. YpaBHCHHE Oerymieit
BOJIHBI. J[nuMHA BOJIHBI M BOJHOBOE 4ucio. [IpuHiun cynepno3uumu BojH. KorepeHTHbIE BOJIHBL.
Wutepdepennys BonH. CTosYrE BOJIHBL. Y paBHEHHE CTOSYEH BOJHBI.

Tema 8. OCHOBBI AKYCTHKH.

AKyCTHYECKHE BOJIHBI, X XapakrepucTtuku. Dddexr [oriepa. 3ByK M €ro XapaKTepHCTHKH.
WHbpa3Byk U yabTpa3ByK B IPUPOJIE.

Mopyab 2. «KMexaHuKa »KHIAKOCTEH 1 ra3oB. MoJiekyasipHas (pU3MKa 4 TEPMOIMHAMHUKA)

Tema 9. 'mapoaunamMuka. 3aKOHbI MEXaHUKH KUAKOCTEH M ra3os.

Xapakrepuctuku kuakocreid. lloBepxHocTtHoe HaTskeHwe. CwmauuBanue. Kpaesoit  yrod.
Menucku. Kanumisipasiid 3¢ pexr.

Tema 10. Moaekyasipuasi pusnka.

[Tpenmer monekynsapHo ¢(u3uku. OCHOBHOE YypaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOpHH
UJCANBHBIX Ta30B. MOJIEKYIIpHO-KNHETHYECKAs] MHTEepIpeTalus Temneparypbl. CpeaHsas KHHETHYECKast
SHEpPrusi MOJEKYJbl. 3aKOH PaBHOMEPHOIO pAacHpeleleHHs] SHEPruil Mo cTemeHsM CBOOOJbl. 3aKOH
MakcBernia o pacnpeeneH|u MoJIeKy ra3a no ckopoctsaM. OnbIT lItepHa. Bapomerpuueckas Gpopmyna.
Pacnipenenenne bonbimana. CpeaHee 4HCIIO CTOJIKHOBEHMHM M CpelHss AJMHA CBOOOJHOro mpolena
MOJIEKYII.

Tema 11. BaakHocTh BO3ayXa.

Bnaxsaocte Bo3myxa. Touka pocbl. MeTonpl HM3MEpeHMs] BJIAKHOCTH BO3Ayxa. Bnusnue
BJIQ)KHOCTH HAa OMOJIOTUYECKHE U MEXaHUYECKUE OOBEKTHI.

Tema 12. SIBjieHus1 nepeHoca.

I'paguient ¢usnyeckoit BenuuuHbl. Juddysus, 3akon @Puka. BHyTpeHHee TpeHue, 3aKOH
Herotona. TeronpoBoaHocTs. 3akoH Dypre. O0Imas XxapakTepucTUKa SBICHUH ITepeHoca.

Tema 13. TepmoanHaMHKa PABHOBECHBIX COCTOSTHHMA.

Pabora raza mo usmMeHeHut0o 00BbEMA. BHYTpeHHSAS HHEpPrus TEPMOIUHAMUYECKOH CHCTEMBI.
[IepBblil 3aKOH TEPMOJAMHAMMKH, €70 IPUMEHEHNE K H30IponeccaM. TenmnoéMKoCcTs naeanbHoro raza C,
u (.. Pabora raza B pa3HbIX u3ompoueccax. Anumabatmueckuid mporecc. YpaBHeHue Ilyaccona.
HanpasnenHocts nporeccoB B npupoze. BTopoil 3aKkoH TepMOJUHAMUKH.

Tema 14. TepmoauHaMuKa HeOOPATHMBIX POLECCOB.

OO6patumslii 1 HeoOpaTuMmblii rpouecchl. Hukn Kapro. KIT/ nuxna Kapuo. ®usnueckast npudarHa
HEOOPaTUMOCTh MPOLIECCOB NMPHUPOAbL. DHTporus U e€ ¢uzndyeckuid cMmbica. [IpuHIMIT BO3pacTaHus
SHTPOIUHU.



Moayasb 3. «daekTpocrtatuka. [I0CTOTHHBIN 3JIeKTPUYECKUI TOK. JIEKTPUYECTBO U
MAarHeTu3m»

Tema 15. DuekTpocraTuka.

3akon Kynona. Dnexrpuueckoe mnose. Hampsx€HHOCTh 3nekTpuyeckoro noiis. Hanpsok€HHOCTD
noJsigs ToueyHoro 3apsiaa. [lpunmun cynepnosunmu anextp. noneid. Teopema Octporpanackoro-I'aycca.
Pabora B snextp. moine. IloreHnman, pasHOCTh MOTEHHMANOB. L{MpKymsmus BekTOpa HampsHKEHHOCTH
anekTp. noss. CBOOOAHBIE W CBSI3HBIC 3apsiibl. THUIBI JUAJIEKTPUKOB. DJIEKTPUUECKUU JIUIOIb, €ro
IIOBE/ICHUE B IEKTpUUECKOM Moiie. Bekrop nomsipuzanuu. Hanpspk€HHOCTD AJIEKTP. OIS B AUBJIEKTPHUKE.
[Ibe30ameKTpruYecKuil U ANEeKTPO-CTPUKUMOHHBIN 3 dexTsl. Pacmpenenenue 3apsiioB B MPOBOJHUKE.
IloBepxHOCTHAss MJIOTHOCTH 3apsiia. IeKTpoéMKOCTh. KoHaeHcaTopbl, CHCTEMBbl KOHJIEHCATOPOB.
DHeprus CUCTEMBI JJIEKTP. 3apsiioB, 3apsHyKEHHOrO MPOBOJHUKA. DHEPrus KOHJeHcaTopa, e€ 0O0bEéMHas
IJIOTHOCTb.

Tema 16. IlocTOsTHHBII TOK.

DNEeKTPUUECKUN TOK M €ro xapaxkrepucTuku. Cuiia U IIOTHOCTh ToKa. [lajgeHue HampsokeHus u
ANEKTPOJBIKYIIas cuia. 3akoH Oma. DIeKTpONpOBOJHOCTb, JIEKTPUUECKOE CONPOTHBIEHHUE. 3aKOH
Jxoyns-Jlenna. 3akon Oma u JIxoyns-Jlenna B muddepernuansaoi popme. Hocurenn 3neKTpuaeckoro
3apsana. JIBuKeHue HOCUTENEH Mo IEUCTBUEM 3JIeKTpuuecKkoro nojs. IloaBmxHocTh HocuTenei. 3akoH
Owma u [[xxoynsa-JIeHna kak cieAcTBUE KJIIACCUYECKOW TEOPUU 3IIEKTPOIIPOBOIUMOCTH.

Tema 17. Marnerusm. MaruuTHoe 1oJie 4 €ro XapakTepUCTHKH.

MartepuanbHOCTh MAarHUTHOTO MOJIsA. JlefiCTBME MarHUTHOIO MOJIS Ha IPOBOJHUK C TOKOM. 3aKOH
Amnepa. MaruuTtHass WMHAYKUWsA. MarHuTHble CHJIOBblEe JIMHMM. 3akoH buo-Caapa-Jlamaca u ero
IIPUMEHEHUE JJIs pacy€Ta MarHUTHBIX IOJIEH MPSMOJUHENHOr0 U KOJbLEBOro TOKOB. Hampspk€HHOCTD
MarHMTHOTO NoJs. J[BHKeHHe 3apsyKeHHBIX YacTUll B MarHuTHOM mnosne. Cuna Jlopenna.

Tema 18. DnexkrpomarnuTHasi MHAYKIUsE. CaMOMHIYKIUS.

CamouHAyKIMs. W B3auUMOMHAYKUMA. OCHOBHOM 3aKOH 3JIEKTPOMATHUTHOM WHAYKLIMH. 3aKOH
®dapanes, npaBwio JIeHma. DNeKTPOHHBIA MEXaHU3M DJIEKTPOMArHUTHOW MHIYKIWWA. MarHUTHBIN MOTOK.
WHyKTUBHOCTB. DHEPrusi MarHUTHOT'O MOJIsl, 00bEMHAS TNIOTHOCTD YHEPTHH.

Tema 19. DileKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI.

Konebanuss B anekTpuueckoM KoHType. uddepeHunanbHoe M KHHETUYECKOE YpaBHEHHS.
[Tapamerpsl konebanuit. CBoOoaHBIE KoyieOaHus. CrokeHue KojiebaHui. 3aryxaronue KojaeOaHus B
3JIEKTPOMArHUTHOM KoHType. JuddepennunanpbHoe 1 KuHETHYECKoe ypaBHEeHUs konebanuid. [TapameTpsl
koneOanuil. JlekpemeHnT 3aryxaHus. KooapduuueHnt 3aTyxaHus. Amnepuoauyeckue KoyieOaHMsl.
Brinyxnennsie konebanus. Pezonanc. ABTokonebanus. OTKpBITHIM 31eKTpruuecKuii KoHTyp. Bubparop.
DnexkTpoMarHuTHeIe KojeOaHus, ux xapakrepuctuka. [lokazarens npenomnenud. [Ipunnun Irolirenca.
[Ikana 37€KTPOMarHUTHBIX BOJIH.

Tema 20. OcHoBBI 1eKTPOHUKH. [To1ynpoBoAHUKOBBIE IPHOOPHI.

Bunsl anemenTapHbix aMuccuif. PaboTa Bbixona snekTpoHa. TepmosnekTpuyeckas sMUccUs U €€
3aKOHBI. JJeKTpUyecKuil paspsin B raszax. [lunu-addexr. DnexrpoBakyymubie npubopsl. KoHTakTHbIE
apneHus. TepmoanekTpoasmkyas cuia u 3¢ ekt [enstre. P-n nepexon. [lomynpoBoaAHUKOBEINA AMOA U
TproJ. OCHOBBI MUKPOAJIEKTPOHUKH.

Monyas 4. «OnTuka. ATOMHAas U siepHast Gu3nKa»

Tema 21. OnTuka. BostHOBbIE onTHYeCKHE SABJICHHA. 3AKOHbI T€OMETPUYECKON OITHKH.

3aKkOHBl OTpakeHUsT W TmpenomieHus cBera. lloaHoe BHyTpeHHee oTpakeHue. OObsICHEHHE
3aKOHOB T'€OMETPUYECKOM ONTHKM C TMOMOIIbI0 mpuHIUna [roiireHca. WHTepdepeHuus BOJH.
Wntepdepennus cera, €€ O0COOCHHOCTH. MeToJ TOJY4YeHHsS KOTE€PEHTHBIX HMCTOUYHUKOB CBETa.
[Ipumenenue siBnenust uaTepdepeHuu ceeta. Judpakuus BosiH, € 00bsICHEHHE C TOMOIIbIO IPUHITUIA
INoiirenca. [Mpunmun Ioiirenca-®penend. Audpakunonnas pemérka, e€ npuMeHenne. Bzaumoneiicrsue
ceera ¢ BemniectBoM. [lomspuzanus ceta. J[BoiiHOe nydenpenomieHue. 3akoH Maimoca. [lonsipuzanus
IIpY OTPaXKEHHWU M IPEIOMIIEHMHM CBETa HA TpaHMIE ABYX IUAIIEKTpUKOB. IIpusma Hukons. SBnenue
BpallieHusl IJIOCKOCTH KoneOanmii. Jlucmepcust cBera. HopmanpHass W aHOpMalibHAsl THUCIIEPCHS.
Jucniepcuonnslii ananu3. [lornomienue ceera. 3akon byrepa-JlamGepra. Koadduiment nornomieHus.



Tema 22. KopnyckyJisipHbie CBOHCTBA 3JIEKTPOMATHUTHBIX BOJIH. KBaHTOBasi onTHKAa.

OcoOeHHOCTH TeIUIOBOro M3iMydeHus. Mojens abcomoTHo 4épHoro Ttena. 3akoH Kupxroda.
Pacnipenenenue sHepruu B criekTpe aOCom0THO 4€pHOro tena. 3akoHnl Credana-bonapiiMana n Buna.
I'umores3a [Mnanka. OnTudeckas mupomerpusi. 3akoH BHemHero Gorodddexra. YpaBHeHne DHIITEITHA
st BHemHero  gorodddexra. OObscHeHHe 3akoHOB (orodddexrta ¢ MOMOIIBI KBAaHTOBBIX
npencrasiaenuid o csere. IIpumenenue dororddexra. Onbitel Jlebenera. [laBnenue cera. KBantoBoe
oObsicHeHHe JaaBiieHusi cBeTa. KBaHTOBoe OObBsSCHEHHE JaBieHHsI cBeTa. KopIycKylspHO-BOJHOBOM
Ty aau3M.

Tema 23. ®u3uka aTOMOB, MOJIEKYJI M TBEPJAOI0 TeJa.

JIuneiuaTele COEKTPHI KaK KIIOY K CTPOCHHUIO aTOMA. 3aKOHOMEPHOCTH B CIEKTPE aTOMAPHOTO
Bogopona. [lmanerapnas wmopgens aroma. Iloctymarer bopa. Panuycsl cTanuoHapHBIX —OpOUT.
DHepreTUUeCcKuil CrieKTp aToma Bogopoaa. [lpupoaa cnekTpaibHbIX JUHUNA. MHOTO3JIEKTPOHHBIE aTOMBI.
I'maBHOE, opOUTAIbHOE U MAarHUTHOE KBaHTOBbIE yucia. CruH s5ekTpoHa. CHUHOBOE KBAHTOBOE YHCIIO.
[Tpunuun Ilaynu u pacnpeneneHue 3JIEKTPOHOB MO CTALIMOHAPHBIM COCTOSIHUAM. CIEKTphl aTOMOB H
Mmouekyn. CTpykTypa TBEpAbIX Ten. Cuia cBsi3U 4YacTull B TBEPABIX TenaxX. Kpucranmuueckue pemérk.
JledexTsl cTpyKTYyphl. Mexanudeckue cBorictBa TBEPAbIX Ten. [edopmarus. 3akon ['yka. Pacuér momyns
ynpyroctd. Teopernyeckass U peajibHas MPOYHOCTH TBEPIBIX Teld. TeroBble CBOMCTBA TBEPIBIX TEN:
TEII0EMKOCTb, TEIJIOBOE PACHIUPEHNE, TEINIONPOBOIHOCTD.

Tema 24. Sinepuas ¢pusuka.

Pasmeps! u cocras saep. Hykinonsl. 3apsgoBoe u maccoBoe uucia. M3oronsl. Bzaumoneictaue
HYKJIOHOB. DHeprus cBsi3u. JledekT Macchl. AKTUBHOCTH, MOCTOSIHHAS paclaja, Mepuoj Moiypachaja.
Anbda-uznydeHue, €ro MpUpoJa M XapaKTePUCTHKH. B3ammozeicTBME C BEMIECTBOM. 3amluTa OT
necTBUs M3My4yeHHs. beTa-u3nydeHue, e€ro mnpupoia H Xapaktepuctuku. [IpaBuino cmerieHwus.
B3aumopeiictBrue ¢ BemiecTBOM. 3amiuTa OT ACHCTBUS H3TydeHHUs. ['aMMa-u3iydeHue, ero npupoja u
XapakTepuCTUKU. B3aumojeicTBue ¢ BelIecTBOM. 3amuTa OT JeHCTBUS u3dydyeHHs. HelTponHoe
U3JIy4YeHue, ero Nnpupoja U XapaKTepUCTHKU. BzaumopelicTBue ¢ BELIECTBOM. 3aluTa OT JAECUCTBUSA
u3nyudeHus. VckyccTBeHHasi paJloaKTUBHOCTh. JleneHue TKENBIX siaep, KOIPOUIUEHT pa3MHOKECHHUS
HeuTpoHOB. [lenHas peakuus. Kputnueckas macca. Pacu€r BenmunHbl SHEPTUM JieeHus saapa. M3oromsl,
UX UCHOJIb30BaHuE. Peakiiny TepMOsiIEPHOrO CUHTE3a. JJI€MEHTapHbIEC YaCTHUIBI.

4.3. IlepeueHb TeM JieKIM i

O0BéM, u
Ne Tema exim dopma o0yueHHs
n/m OYHO-
OuHas | 3aoumas | oo

Moayas 1. «Mexannka» 8 2 -

1 Tema 1. Mexannyeckoe ABMKEHUE MAaTEPUAIIBHON TOYKHU U TBEPIOIO 1 05 -

Telna.
5 Tewma 2. /IluHaMyKa NOCTyNaTEIbHOTO ABUKEHUS MaTEPUAIIBHON 1 05 -
' | TOYKHM M TBepJOro Tena. 3aKOH COXpaHEHUs UMITYJIbCa. ’

3. | Tema 3. Cuibl B MEXaHUKE 1 0,5 -

4. | Tema 4. PaboTa 1 sHeprus. 3aKOH COXpPaHEHUsI SHEPTUH. 1 0,5 -

5 Tema 5. JIluHamuKa BpaiaTelbHOTO ABMKEHUS. 3aKOH COXpaHEHHUs 1 i -

MOMEHTA UMIYJIbCA.

6. | Tema 6. 'apmMoHHMUEeCcKHe KOeOaHUS 1 - -

7. | Tema 7. BonHOBBIE TPOIIECCHI 1 - -

8. | Tema 8. OCHOBBI aKyCTHKH 1 - -
Mopnyas 2. «MexaHuka xKuaKocTei u ra3os. MojekyJsipHas Gusnka u 8 5 -
TEePMOANHAMMKA)»

9. | Tema 9. 'mnpoarHamMuka. 3aKOHBI MEXaHHUKH JKUJKOCTEH U Ta30B. 2 0,5 -

10. | Tema 10. MonekynsapHas pusnka. 2 0,5 -




11.| Tema 11. BraxxHOoCTh BO31IyXA. 1 0,5 -
12.| Tema 12. SIBneHus mepeHoca. 1 0,5 -
13.| Tema 13. TepmoarHaMuKa paBHOBECHBIX COCTOSTHHM. 1 - -
14.| Tema 14. TepmonnHamMuKa HEOOPATUMBIX MPOIIECCOB 1 - -
Moayab 3. «JaekrTpocraTtuka. IlocTOSIHHBIH 3J1eKTPUYECKUI TOK. 8 5 -

DJIEeKTPUYECTBO H MATHETHU3M»
15. | Tema 15. DnekTpocraTuka. 2 0,5 -
16.| Tema 16. IlocTOSIHHBIN TOK. 2 0,5 -
17.| Tema 17. Maraetusm. MarauTHoOE IOJI€ U €r0 XapaKTEPUCTUKHU. 1 0,5 -
18. | Tema 18. DnexkrpomMaruuTHas UHAYKIKS. CaMOUHITYKIUS. 1 0,5 -
19. | Tema 19. DnekTpoMarHuTHbIE KOJICOAHUS ¥ BOJIHBI. 1 - -
20. | Tema 20. OcHOBBI 271€KTPOHUKH. [10TyITPOBOTHUKOBBIC TPHUOOPHI. 1 - -
Mopayab 4. «OnTuka. ATOMHas M sijiepHas Gu3nKa» 8 2 -
21, Tewma 21. OHTI/EKa. BosHOBBIE OnTHYECKHE SIBIEHUS. 3aKOHbI 2 05 -

reOMETPUUYECKOMN ONTUKH.
29 Tema 22. KopmyckysipHble CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH. 05 -
" [KBaHTOBast ONTHKA. ’
23. | Tema 23. ®uszuka aTOMOB, MOJIEKYJI U TBEPJIOTO TEJA. 2 0,5 -
24.| Tewma 24. SInepHas usuka. 2 0,5 -
Bcero 32 8 -
4.4. IlepeyeHb TeM NPAKTHYECKUX (CEMUHAPCKUX) 3aHATHIA
He npenycMoTpeHsl.
4.5. IlepeyeHnn Tem J1a00PaTOPHBIX padoT.
O0BéM, u

Ne Tema naboparopHoit paboThbI (bopma obyserns

n/m OYHO-
OHadt | 3a04Had | o oo

Moayas 1. «KMexannka» 14 4 -

1 Tema 1. Mexanndeckoe ABMKEHUE MAaTEPUAIIBHON TOUYKU U 5 05 -

TBEPJIOTO Tea.
2 Tema 2. /Ilunamuka nocTynaTeabHOTO IBUKEHUSI MaTepHalIbHON 2 05 -
' | TOYUKH M TBEPJIOrO Tena. 3aKOH COXPAHEHUs] MMITYJIbCa. ’

3. | Tema 3. Cuiiel B MEXaHUKE 2 0,5 -

4. | Tema 4. Pabota 1 3Heprus. 3aKOH COXpaHEHHs SHEPTHH. 2 0,5 -

5 Tema 5. Jlunamuka BpamaTeabHOTO ABMKEHUS. 3aKOH COXPaHEHHUS 5 05 -

MOMEHTA HMITYJTbCA.

6. | Tema 6. "'apmonHMUeckue KoneOaHus 2 0,5 -

7. | Tema 7. BoHOBBIE IPOIIECCHI 1 0,5 -

8. | Tema 8. OCHOBBI aKyCTHKHU 1 0,5 -
Mopnyas 2. «MexaHuka xKuakocTel u ra3os. MosekyisipHas ¢pusnka 12 5 -
U TEPMOJAMHAMHUKAY

9. | Tema 9. 'mnpoaunamuka. 3aKOHBI MEXaHHUKH JKHJIKOCTEH U ra3oB. 2 0,5 -
10. | Tema 10. MonekynspHas usuka. 2 0,5 -
11.| Tema 11. BnaxxHOCTB BO3/yXA. 2 0,5 -
12.| Tema 12. SBnmenus mepeHoca. 2 0,5 -
13. | Tema 13. TepmoarHaMuKa paBHOBECHBIX COCTOSTHUIA. 2 - -
14.| Tema 14. TepmoanHaMuKa HEOOPATUMBIX MPOLIECCOB 2 - -




Monyabs 3. «JuekTpocTaTuka. IIOCTOSHHBIN 3J1eKTPUYECKHH TOK. 12 5 -
DJIEeKTPUYeCTBO U MATHETHU3M»
15. | Tema 15. DnekrpocTaTuka. 2 0,5 -
16.| Tema 16. IlocTOSsIHHBII TOK. 2 0,5 -
17.| Tema 17. Mar"etusm. MaruuTHo€ MOJI€ U €ro XapaKTEPUCTUKH. 2 0,5 -
18. | Tema 18. DnexkTpomarauTHas HHAYKIUS. CaMOMHAYKIIHS. 2 0,5 -
19. | Tema 19. DyekTpoMarHuTHHIE KOJICOAHUS ¥ BOJIHBI. 2 - -
20. | Tema 20. OcHOBBI 31€KTPOHUKH. [10yTIPOBOAHUKOBBIE TPUOOPHI. 2 - -
Monyasb 4. «OnTuka. ATOMHAas ¥ sijiepHas QU3HKa» 12 2 -
21 Tema 21. OHTI/IvKa. BonHoBBIE OnITHYECKHE ABJICHUS. 3aKOHbI 3 05 -
FeOMETPUUYECKOM ONTUKH. ’
29 Tema 22. KopnyckyJsipHbI€ CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH. 3 05 -
" [KBaHTOBast ONTHKA. ’
23. | Tema 23. duzuka aTOMOB, MOJIEKYJI U TBEPAOTO TEJA. 3 0,5 -
24. | Tema 24. SInepHas pusnka. 3 0,5 -
Bcero 50 10 -

4.6. Buabl caMOCTOfITeJIbHOW PpadOTbl CTYIEHTOB U IepevYeHb Y4eOHO-METOIMYeCKOro
olecreyeHus VI CAMOCTOSATEJIbHOI padoThl 00y4aIOIINXCH

4.6.1. TloaroroBka K ayIMTOPHBIM 3aHATHUAM

ITonroroBka oOywaromuXcs K ayJAWTOPHBIM 3aHATUSAM COCTOMT M3 IOJATOTOBKM K JIEKLHUSAM U
MOJITOTOBKH K JJa00OpAaTOPHBIM 3aHATHUSM U IPOBOJUTCS B 4aChl CAMOCTOSITEIILHON PabOTHI.

ITonroToBka K JIEKIIMH BKIIFOYAET B ce0sl MpOpabOTKy U yCBOSHHME MaTepHalia MpeablIyIuX JeKIHH,
a TaKKe CaMOCTOATEIbHOE N3YUEHHE TEX BONPOCOB, KOTOPBIE BHIHOCSITCS HA CAMOCTOSTEIbHOE U3YUCHHE.
Ota paboTa JOKHA BECTHUCh C KOHCIIEKTOM JIEKIMH M Y4eOHHKOM, B pe3ysIbTaTe KOHCIEKT JIEKIHH
JIOJDKEH YTOUHAThCA U YriyOmnsThcs. Bo3HuKaromue Bompockl HEOOXOAMMO 3alKChbiBaTh, YTOOBI 3a/1aTh
ux Jektopy. Takas perynspHas paOoTa MOMOXET CTYACHTY aKTHMBHO OCBaMBaTh HOBBIM MaTepuasl Ha
JEKUHUAX.

ITonroToBka K 1a0OpaTOPHBIM 3aHATHUAM BKJIIOYAeT B ceOsl MOJrOTOBKY OTUY€Ta MO BBIMOJIHEHHOU
nabopaTopHoi paboTe M MOArOTOBKA K BBINOJIHEHMIO cleaykoleil JaboparopHoit paboTel. OTYETHl MO
1a00paTOpHBIM paboTaM JOJDKHBI OPOPMIISATHCS B OTAEIBHON TETpaau MO JJaOOpaTOPHOMY MPAKTUKYMY,
IpU 3TOM JJIsl KaXJ0i paboThl HEOOXOAMMO yKa3aTh €€ Ha3BaHHe, 1eJib paldoThl, JaTy MPOBEACHUS
U3MEpEeHUH, 3anucaTth pe3yJbTaThl W3MEPEHUH B TAOJUIBI, MPOBECTH COOTBETCTBYIOIIYIO 00PabOTKY
pe3yIabTaTOB MPSMBIX M KOCBEHHBIX M3MEpPEHH, 3amucarh OTBETHl. B KOHIE KaXIo# J1abopaTopHON
paboThI MPUBOJATCS KOHTPOJIbHBIE BOIIPOCHI, HA KOTOPBIE CTYACHTHI JJOJKHBI JaTh MUCbMEHHBIE OTBETHI B
cBoeit TeTpanu. Jlig momydeHus 3a4era mo J1abopaTtopHO paboTe CTYACHT JTOJDKEH:

— HayuduThCs paboTaTh ¢ mpubopamMu U 000pPYIOBAHUEM, UCIOIB3YEMBIM B JaHHOM J1a00paTOpHOIL
pabore;

— MPOBECTH NMPABHIILHO U3MEPEHUS 1 00pabOTKY pe3ysIbTaTOB ATUX U3MEPEHUIA;

— 0(pOpPMHUTH OTYET MO JAHHOU pabOTe B CBOCH TeTpaau i 1a00OpaTOPHBIX padoT;

— YSACHHUTHh TEOPETHYECKHH MaTepual Mo u3ydyaeMoil B pabore Teme B 0ObEME OTBETOB Ha
KOHTPOJIbHBIE BOIIPOCHI.

4.6.2. IlepeyeHb TeM KypPCOBbIX padoT (IPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) HE TPETYCMOTPEHBI.



4.6.3. IlepeyeHb TeMm pedepaToB, pacueTHO-TpaguYeCKUX padboT

Tema pedepara, pacueTHO-TpaPUIECKUX padOT | JIp.

1. |Mexanuka. MonekymsipHas pu3MKa U TEPMOJUHAMHUKA.

2. [DnexTpocTaTUKa U MOCTOSHHBIN TOK. DiekTpomMarneTu3M. Onruka. @u3nka aTOMHOTO s/pa.

4.6.4. IlepeyeHb TeM M Y4YeOHO-METOAMYECKOr0 oOOecmevyeHUsi ISl CaAMOCTOSITeIbHOM
a00TbI 00y4AKOIINXCH

O0BéM, u
Ne opMa o0yueHus
1/ Tema caMOCTOSITEIbHOM PabOThI ¥ae6Ho-MeToMIrECKOE bop ! O4YHO-
oOecrnieueHue
1 OYHas3aoYHas| 3a09Ha
s
Mopayas 1. «KMexanuka» Kann K. b. Kypc o6meit 18 42 -
1 Tema 1. MexaHHYeCKO€E ABHIKCHHE ¢usuky : yuedHoe mocodue / K. 4 5 -
' | MaTepuaNbHOM TOUYKH M TBEPAOTO Tela. b. Kann. — Mocksa : KYPC :
Tema 2. luHAMHKa TTOCTYNATEIBHOTO NH®PA-M, 2022. — 368 c. - -
5 | ABMXKEHHS MAaTEpHANLHOH TOUKH 1 ISBN 978-5-905554-47-6. - 5 6
"| TBepmoro Tena. 3aKOH COXPaHEHHUs Texer : anexrponnsrii. - URL:
MMITYJIBCA. https://znanium.ru/catalog/prod
3.| Tema 3. Cuiabl B MEXaHUKE uct/1094750 (nara obpawenus:| 2 6 -
4 | Tema 4. PaGora u oneprus. 3axon 02.03.2025). — Pexnm 5 6 -
" | coOXpaHeHus SHEPTUMU. AOCTYIIA. IO IIOIIHCKE.
Tewma 5. [IuHamuka BpamaTeJabHOTO -
5. | ABM)KEHMS. 3aKOH COXPAaHEHUsI MOMEHTa 2 6
MMITYJIbCA.
6.| Tema 6. 'apmoHHueckue KojieOaHUs 2 4 -
7.| Tema 7. BonHoBBIE TIpOLIECCHI 2 4 -
8.| Tema 8. OCHOBBI aKyCTHKH 2 4 -
Moayasb 2. «MexaHuKa JKUAKOCTEH U Kann K. b. Kypc oGmeit -
razos. MoJiekyasipHasi pu3uKa u ¢u3uky : yaeOHoe mocobue / 18 42
TePMOAMHAMHUKAY K. b. Kann. — Mocksa :
9 Tema 9. 'unponnHamMuka. 3aKOHBI KYPC : UH®PA-M, 2022. — 3 7 -
' | MEXaHUKHU )XKUJKOCTEH U ra3os. 368 c. - ISBN 978-5-905554-
10.| Tema 10. Monexynsapuas dusuka. 47-6. - TexcCT : DIEKTPOHHBIH. -| 3 7 -
11.| Tema 11. BraxxHocth BO3ayXa. URL: 3 7 -
12| Tema 12. SIBienus mepeHoca. https://znanium.ru/catalog/prod| 3 7 -
Tema 13. Tepmoannamuka paprosecusix | UCt/1094750 (nata obpamenns: -
1. cocrosmmii. 02.09.2024). — Pesxcim 3| 7
14| Tema 14. Tepmonunamuka HeoOpaTHMBIX AOCTYIHA. IO MOMIHCKE. 3 5 -
MIPOIIECCOB
Moayab 3. «JIeKTpOCTATHKA. [Toroxmux, C. A. ®usuka. -
ITocTOSTHHBIN JJIEKTPHUYECKUH TOK. COopHUK 3a/1a4. 18 42
JIEKTPUYECTBO U MATHETU3M» DIIEKTPOMArHeTr3M,
15.| Tema 15. DnexTpocraTHka. KoJieOaHUs U BOJIHBI, ONTHKA, 3 7 -
16.| Tema 16. IlocTOosAHHBIN TOK. KBAaHTOBAs U sificpHast ¢pusuka : | 3 7 -
Tema 17. Marnetusm. MarauTtHoe nose u yaebnoe nocobue / C. A. -
17. [Toroxwux, C. A. CTpenpos. - 3 7
€ro XapaKTePHUCTHKH.




Tewma 18. DnexrpomarautHas uaaykius. | HoBocubupck : U3n-so HI'TY, -
184 Camonmnykus. 2020.- 120 c.- ISBN9785- | 3 | 7
Tema 19. DaekTpoMarHuTHBIC KOIEOAHUS 7782-4163-3. - Texcr : -
19. U BOJLLLLL anekTpoHHbId. - URL: 3 7
: https://znanium.com/catalog/pr
20 Tema 20. OCHOBBI JEKTPOHHUKH. OdUCU18689_’04 (nata 3 .
‘| TIoNyIpOBOAHUKOBEIE IPUOOPEL obpamenns: 02.03.2025). -
Pexxum mocTyma: mo moArnucke.
Moayasb 4. «Ontuka. AtomHas u sinepHas | Cuyxun Jl. B. O6mmii kypc -
17 36
dbusnka» ¢busuku: YuebHoe mocodue ais
Tema 21. Ontuka. BonroBbie onTuueckue | By30B: B 5 Ttomax Tom 2: -
21.| aBneHus. 3aKOHBI TEOMETPUUYECKON TepmonnHamuka u 5 9
ONTHUKHU. MOJIEKYJIsIpHas ¢duzuka
Tema 22. KopnyckynsipHble CBOMCTBA Cusyxun J[.B., - 6-e u3z., crep. -
22.| 2IeKTPOMAarHUTHBIX BOJH. KBaHTOBas -  MockBa OUSMATIIUT, 4 9
ONTHKA. 2014. - 544 c. ISBN 978-5-
Tema 23. ®usuka aToMOB, MOJIEKYJ U 9221-1514-8. -  Texkct -
23. . | 4 9
TBEPJIOTO Tea. AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/pr -
24.| Tema 24. SAnepHas dusuka. gggzzizg/l?:o 02.03.2025)(_;[“3 4 9
Pexum J1ocTymna: mo mojmucke.
Bcero 71 | 162 -
4.6.5. Jlpyrue BUAbI CAMOCTOATEIbHOI PadoThI CTY€HTOB
He nmpenycMoTpeHBL.
4.7. IlepeyeHb TeM U BHI0B 3aHATHI, IPOBOJIUMBIX B HHTEPAKTHBHON (popme
Ne i/ dopma 3aHATHS Tema 3aHaTus HMHTEepakTHBHBIA METOJT O0BeMm, 1
1. Jleknsa DJIeKTPOCTATHKA. HNuTepakTrBHAS JICKLIHS 2
2. Jexuus Pabota u oHeprus. 3axoH | HTepakTHBHAas JEKIHS 2
COXPAaHEHHUs SHEPTUH.
S. ®oHJ OLIEHOYHBIX CPEACTB /ISl IPOBeIeHUsI IPOMEKYTOUYHOM aTTecTAlNu

[TonHoe onucanue GoHa OLEHOYHBIX CPEACTB TEKYILIEH U MPOMEXKYTOUHOM aTTecTaluu

o6yqa101u1/1xca C ICPCUYHCM KOMHCTCHHI/Iﬁ, OIIMCaHHEM IIOKa3aTelel 1 KpUTCPUCB OLICHUBAHU
KOMHeTeHHHﬁ, IIKaJl O€HUBAaHUA, TUIIOBBIC KOHTPOJIBHEIC 3aJaHUA U METOJUYCCKHUEC MAaTCPUAJIbL
MMpEACTABJICHBI B (I)OH)IC OICHOYHBIX CPCACTB I10 [[aHHOﬁ AUCHUIIIMHE B COOTBCTCTBYIOIIECM Pa3aciic

YMK.

4.6.5. Jlpyrue BHIbI CAMOCTOSITe]IbHON Pa0OTHI CTY1€HTOB

He npengycmotpensl.

4.7. IlepeyeHb TeM U BH/IOB 3aHATHI, IPOBOAMMBIX B HHTEPAaKTHBHOM (popme

Ne WHTepakTUBHBIN
®opMma 3aHATUA Tewma 3anaTUA p O06mwem, 1
/o METOJ
1. | Jlexuus DNeKTpoCcTaTHKA. WHTepakTuBHAs 2
JeKIUs




5. ®oH/ O1IEHOYHBIX CPEICTB /IS MPOBeAeHHUs MPOMEeKYTOUYHOI aTTecTAlNU

oOydJaronmxcsi ¢ TMepeyHeM KOMIIETEHIINH,

MIpeJICTaBJICHbI B MPUJIOKEHUH 3 JaHHON pabouell mporpamMmal.

Y4yeOHO-MeTOAMUYECKOE 00ecneueHue TN CIUILINHBI

6.1. PexoMeHnayemasi JuTepatypa

6.1.1. OcHoBHas iMTEpPaTYpa

[TonHoe onmcanue (OHOA OIEHOYHBIX CPEACTB TEKYyLIeH M IPOMEXKYTOUYHOW aTTecTaluu
ONMCAaHUEM IIOKa3aTeled M KPUTEPUEB OLICHUBAHMUS
KOMIIETCHIIMM, IIKaJI OLECHHUBAHUSA, THUIIOBbIE KOHTPOJBHBIE 3aJaHUS U METOAUYECKHE MaTEpHUAIIbI

No /i ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUs, KOJIMYECTBO Kon-Bo 3k3.
B CTPaHMI] B OHOJI.
Kann K. b. Kypc ob6meit ¢usukn : yue6HOoe mocodbue / K. b. Kann. —|

1 MockBa: KYPC : UHOPA-M, 2022. — 368 c. - ISBN 978-5-905554-47-6. -| DnekTpoHHBII
Tekcr: anmextponnsiii. - URL: https://znanium.ru/catalog/product/1094750 pecypc
(mara obopamenus: 02.03.2025). — Pesxum ocTyma: mo MOIIHCKE.

[Toroxux, C. A. ®uzuka. COopHUK 3a/1a4. DIEKTPOMArHETU3M, KOJICOaHU s
Y BOJIHBI, OTITHKA, KBAHTOBAA U sifiepHas ¢pusnka : yaeoHoe mocoodue / C. A.

2 [Toroxux, C. A. Ctpenbuos. - HoBocubupck : M3a-so HI'TY, 2020. - 120 ¢.| DnekTpoHHBII
- ISBN 978-5-7782-4163-3. - Tekcr : anekrponnsiit. - URL: pecypc
https://znanium.com/catalog/product/1868904 (narta obpamicHus:

02.03.2025). — Pesxum nocTyna: mo noArucKe.
CuByxuH /[[. B. O6muii kypc ¢pusuku: YuebHoe nocodbue ais By30B: B 5
tomax Tom 2: TepmoauHamuka u MosiekyisipHas pusuka / Cusyxus J.B., -

3 6-e u3n., crep. - Mocksa :@U3MATIJIUT, 2014. - 544 c. ISBN 978-5-9221-| DnekTpoHHBII
1514-8. - Tekct : anexTponHsbIi. - URL: pecypc
https://znanium.com/catalog/product/470190 (mata obparieHus:

02.03.2025). — Pexxum nocTyna: mo nojmnucKe.
Xaspynsk B. I'. Kypc ¢usuku : yue6HOe mocobue / B.I'. XaBpyHsk. —|
MockBa : UH®PA-M, 2021. — 400 c. — (Bsicumiee obOpa3oBaHue: SEKThOHHLI

4 |bakanaBpuat). — DOI 10.12737/762. - ISBN 978-5-16-006395-9. - Tekcr : P
anexktponHbiii. - URL: https://znanium.com/catalog/product/1149108 (nmataj peeype
obparenus: 02.03.2025). — Pesxum qocTyna: mo NOAMUCKe.

6.1.2. JlonoJHUTEJIbHAS JIUTEPATYPA
Ne /it ABTOp, Ha3BaHUE, MECTO M3AHUs, H3/1aTEIbCTBO, IO/l U3JaHUs, KOJMYECTBO CTPAHHII
1 I'padorckwuii, P.U. Kypc ¢pusnkn: yued. mocodue. / P.M. I'paboBckuii — 8-e n3n. crep. - Cro.:
' WsznarensctBo "Jlanp", 2005. - 608 c.
AxymusH, A. H. UccnenoBanue siBeHUs SJ€KTPOMArHUTHON WHIYKITUH : y4eOHO-
2 METOAMYECKOE TTOCOOHME JUIsl TPOBEACHHUS J1a00PATOPHO-TIPAKTUYECKUX PadOT MO PHU3UKE HA

0a3e MHTEPaKTUBHOTO JJabopaTopHoro nmpaktukyma "OTkpseitas ¢pusuka 1.1" / A. H. Axynuss ;
benl' CXA um. B.A. I'opuna. - Maiickuii : 3a-Bo benl CXA nm. B.A. I'opuna, 2014. - 31 c.

6.1.3. Ilepuoanyeckue U3TAHUSA
He npeagycmoTpensi.




6.1.4. MeToguyeckue yKazaHus JJisi 00y4aHOIIMXCS 110 OCBOCHUIO THCUUIJINHBI

No i/ ABTOp, Ha3BaHUE, MECTO M3JIAHUSI, U3AATEIHCTBO, FOJT M3/IAHUSI, KOJIMYECTBO CTPAHHUIL

1 Bonosuk B.H. ®usuka. Mexanuka. Merogudeckue yka3aHus Ui IOATOTOBKH K
" |[nmaboparopnomy npaktukymy / B.H. Bonosuk. JIyranck: 'OY JIHP JIHAY, 2018. — 102 c.
Bonosuk B.H. ®uzuka. MonekymspHas Gpu3uka 1 TepMoIuHaMuKa. MeTonndeckne yKa3aHus
2. | s moaroroBku Kk abopatopHomy npaktukymy / B.H. Bonosuk. JIyranck: ['OY JIHP JIHAY,
2018.
Bonosuk B.H., Jluxomanos A.A. ®u3uka. DIeKTpUYeCTBO U MarHeTu3M. Meroauueckue
3. |ykazaHus st MOATOTOBKH K TabopatopHoMy npakTukymy / B.H. Bonosuk, A.A. JluxomaHoB.
Jlyranck: 'OV JIHP JIHAY, 2018.
NBannukoB B.B., JluxomanoB A.A. ®uznka. Ontuka. MeToauueckrue ykazanus 1ist
4. | moarotoBkH K nabopaTopHomy npaktukymy / B.B. Bannukos, A.A. Jluxomanos. Jlyranck:
'OV JIHP JIHAY, 2018.
Cronsipenko B.®., sannukoB B.B., Bonosuk B.H. ®u3uka. Yacts | . Meroanueckue ykazanus
5. | Ams caMOCTOATENIHHOM U MHAMBHUIYAIBHOMN pabOThI C 3aJaHUSMU 711 KOHTPOJIBHBIX padoT. /
B.®. Cronsapenko, B.B. Bannukos, B.H. Bonosuxk. Jlyranck: JIHAY, 2007.
Cronsipenko B.®., iBannukoB B.B., Bonosuk B.H. ®usuka. Yacts 11 . Metoauueckue
6. |ykazaHus A7 CAMOCTOSITENFHOM U MHAMBUAYAIBHON paOOThI C 3aJaHUSMU J1JIs1 KOHTPOJIbHBIX
pabot. / B.®. Cronspenko, B.B. Usanaukos, B.H. Bosnosuk. Jlyranck: JIHAY, 2007.

6.2. Ilepeyenb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHMKANMOHHON ceTH «WHTepHeT»
(nanee - cerb «UHTEPHET?), HEOOXOAUMBIX /IJIsl OCBOCHUS U CHUTIINHBI

Ne /it Ha3BaHue nHTEpHET-pecypca, aapec U PEKUM JIOCTYIIA
1 Bukumeaust — cBOOOHAS SHIMKIIONEAUs. [ DnekTpoHHbIi pecypc]. URL:
" |https://ru.wikipedia.org/wiki (naTa oopamenus: 06.06.2024).
2 DenepanbHblil mopran «Poccuiickoe odpazoBanue». [ DNEKTPOHHBIN pecypc].
" JURL: https://www.edu.ru/ (nara obparmienus: 06.06.2024).
[ Tadopmarinonnas cuctema « EqnHoe okHO JocTyma kK 00pa3oBaTeIbHBIM pecypcamy.
[DnexTponnsiii pecype]. URL: http://window.edu.ru/ (nata oopamienus: 06.06.2024).
4. [DenepanbHblii IEHTP HHHOPMAIIMOHHO-00pa30BaTelIbHBIX pecypcoB — http://fcior.edu.ru/
[DNeKTPOHHO-OMOIMOTEeUHAs crcTeMa « Y HUBEpCUTETCKasi OMOIMOTeKa OHNAH . [ DIeKTPOHHBIN
ecype]. URL.: https://biblioclub.ru/ (mata o6pamenus: 06.06.2024).
Hayunas snexktpoHHas 6ubnuoreka «e-Libraryy. [DnexTpoHHBI pecypc].
URL.: https://elibrary.ru/ (nata obpamienus: 06.06.2024).

6.3. CpeacrBa odecnieyeHUs1 OCBOEHM Sl AUCHUTIIHHBI

6.3.1. KomnblorepHbie 00y4auue ¥ KOHTPOJHMPYIOLIHE IPOrpaMMBbl
QDyHKIKS IPOrPaMMHOr0 obecreyeHus

Ne | Bug yuebHOro HaumenoBanue nporpaMMHOT 0O
/o 3aHATHUSI obecrieueHus KOHTPOJIb MOJCIHPY= obOyuaromias
omas
1 Jlexumonnsle, |(CucTeMa JUCTAHIIMOHHOT'O + + +
npaktuyeckue |o0yuenus Moodle

6.3.2. Ayauo- u BHAe0nocoous
He npenycMmotpeHsl.

6.3.3. KomnbloTepHble mpe3eHTAIIUN YUeOHBIX KYPCOB
He npenycmotpeHsl.


https://www.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
https://biblioclub.ru/
https://elibrary.ru/

7.

Onucanue

MaTepHaJIbHO-TeXHI/I‘IeCKOﬁ

0a3pl, HeOoOXOAMMOW  JJIA

OCYyIIECTBJICHUSA Oﬁpa30BaTeJIBHOI‘O nmpomecca 1mo JTMCumIiJinae

Ne
/a

HaumeHoBaHue o60py0BaH-
HBIX YUEOHBIX KaOUHETOB,
00BEKTOB /1715 IPOBEJICHUS

3aHATUI

[lepeyeHb OCHOBHOTO 000PYAOBaHUS, TPUOOPOB U MATEPUATIOB

-313 - ayIUTOPHUS IS
npoBeieHusT  J1abopaTOPHBIX,
CEMHUHAPCKHUX M MPAKTHYECKUX
3aHATHA, IPYMIOBBIX u
WHIMBHUTy JTBHBIX
KOHCYJIbTaITHH, TEKYIIEeTO
KOHTPOJIS,  IPOMEKYTOUHOM
aTTEeCTAllMHA, CaMOCTOSITEIbHOM
paboTHI

[ka¢ ¢ 3akp. aB. — 3 mrT., cToa aya. — 20 mrT., mkad nad. — 2
mr., ctya ydeH. — 30 mr., cToix AByxTymO0. — | mr., cTo:
OoMHOTYMO. — | mT., mKkad a1 oaexa— 1 mT., Jo0cKa JI/TeX. ToKas3.
—1 mrT., maboparopable puOOpsl U  00OpyaOBaHHE (a/TpaHC-
dbopmatop, ammepmerp 3I-86, BonbTMETp I-87, BOIBTMETD,
ranbBanomeTp ['CA, o1 T, obopynoBanue 87J1-01, kartymka
WHIYKIIMOHHAS, Mara3uH CONpPOTHBIICHMS, MallMHA DJIEKT.,
OaTapes KOHIEHCAT. U Jp.);

-315 — aymuropuss uis
MPOBEACHUS  J1abOpPaTOPHBIX,
CEMUHAPCKUX M MPAKTUYECKUX
3aHSTUH, IPYIIOBBIX u
WHIUBUTy ATHbHBIX
KOHCYJIbTaIUH, TEKYIIEeTro
KOHTpOJIA,  IIPOMEKYTOYHOU
aTTecTaluu, CaMOCTOATEIbHOMN
paboThl

Hlxa¢ ¢ 3akp. AB. — 2 wT., pabounii cTon «»-16, cT. s Bec.
JI®-550 — 1 mrr., mwuc. cr.JIO®-540 — 1 mr., apmMarypHsIiid ct. — 7
mT., ceiid —1 mr., mocka n/Tex mok. — 1 mr., cTox ogHOTyMO. — 2
mT., cTon aya. — 1 mr., cryn yuennd. — 30 mr., cremnax — 1
mWT., cTyn Jdab. — 1 mT., cTya m/MArkuii — 2 1mT., 1a00opaTopHbIe
pubopsl 1 00opyoBaHue (060p «IIEKTPO», BoabTMeTp P-505,
TeHepaTop 3BYKOBOW, HCTOYHUK MMUTAHUS YHUBEPC., MUKPOUHTED.
«JIlunnuka», mMukpodoromerp. Hepeructp., ocserutenr OU-18,
ocmiorpad saekTp., NpuObOp Pu3U3MEpH., MAITHUK YHHUBEPC.,
BOJIETMETP, OapoMETp aHEpOM]., BEChl TEXHUYECKHE, TeHEPaTOp
I'VK (c), ucrounux HUDIIII-2, mokcomerp (C), MUKPOCKON U
Ip.); Y4eOHO-METOIMUYECKHUE MaTepHUaIbl

[-317 — ayauropust  jamns
npoBeieHusT  1abopaTOPHBIX,
CEMHMHAPCKHUX U MPAKTUIECKUX
3aHATUH, IPYIIOBBIX U
WH/IMBUYITBHBIX

Croin ayn. — 10 wrt., cron — 9 wt., mkad 11 npud. — 3 mWr., CTyA
ydeHnd. — 31 mT., m1ocKa A/Texmok. — 1 mrT., o0opynoBaHUE s
71a00paTOPHBIX paboT MO  MOJNEKYJIspHOM  (QU3UKE U
TEPMOJIMHAMMUKM (3. IIUT, NPOOUPKH, TEXHUYECKHE BECHI,
MUIETKH, TPYIa)

8. MesxkaucuuniMHapHble CBA3H

IIporoxoa

corjacoBaHus paboyell MPOrpaMMbl ¢ IPYTUMHU JUCITUTUIMHAMU

JTUCIUILINHBI, C KOTOPOH
MPOBOJUIIOCH COTJIACOBAHHE

HaumenoBanue

Kadenpa, ¢ kotopoii
MIPOBOJIUIIOCH COTIIACOBAHUE

[Ipennoxenus 06 U3MEHEHHSIX B
paboueit mporpamme. 3aKkiIrOueHne 00
WTOTaX COTJIACOBAHUS




JIucT n3MeHeHuil padoueil mporpamMMbl

pniaoxenne 1

Howmep nporokona

Crpanuusl ¢

IlepeueHb OTKOPpPEK-

ITonnuce 3aBe-

Howmep u3MeHeHus 3acenaHus JYIOILETO
U3MCHEHUSIMU | THPOBAHHBIX ITYHKTOB o
kadenphl U gaTa kadeapoit

1. Ne 1 o1 03.09.24 13 6.1




IMpuioxenne 2

JIMCT neproanYecKuX MPoOBEepoOK padoyei MporpaMmal

JomxHOCTHOE U110, TPO-
BoauBiiee nposepky @.1N.0.,
JIOJDKHOCTD, TOAIHUCH

Jara

[TorpebGHOCTB B
KOPPEKTUPOBKE

IlepeueHns yHKTOB, CTP.,
pa3zenos, TpeOyoImuxX
U3MEHECHUHI




Ipunoocenue k paboueii npocpamme OUCYUNTIUHBL
MuUHHCTEPCTBO CeJILCKOTo Xo3siiicTBa Poccuiickoii ®exepanun
OEJIEPAJTIBHOE 'OCYJAPCTBEHHOE BIO//KETHOE OBPA30BATEJIBHOE
YYPEKJIEHUE BBICHIETI'O OBPA30OBAHUA

«JIYTAHCKHIA T'OCYJIAPCTBEHHBIN ATPAPHBIA YHUBEPCUTET
NMEHMU K.E. BOPOIINJIOBA»

®OH/J OHEHOYHbLIX CPEJACTB
1o JucHMIuIMHe (Moayito) dusnka
Hanpasnenue noarorosku: 19.03.03 IIpoayKThl NUTaHUS )KMBOTHOTO MPOUCXOKICHUS
Hamnpasnennocts (mpoduins): TeXHOTOTHUSI MOJIOKA M MOJIOYHBIX TPOYKTOB
YpoBeHs mpodeccHoHaTbEHOTO 00pa3oBaHus: OaKkagaBpuaT

I'ox wavama moaroroBku: 2025

Jlyranck, 2025



1. MEPEYEHb KOMINETEHINA, COOTHECEHHBIX C UTHIUKATOPAMM JOCTUKEHUS KOMl;[ETEHIIPIFI, C YKA3AHMEM 3TAIIOB
X ®OPMUPOBAHUS B ITPOIECCE OCBOEHHUSA OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Kon dopmynupoBKa WNHnukaTopsl Oran [Inanupyemsbie pe3ybTaThl HanmenoBanue HammeHnoBaHue o1ieHOUHOTO
KOHTpO- KOHTPOJIHPYEMOM TIOCTYDKCHUS (ypoBeHb) o0OydeHus MOyJeH U (HJITH) CpencTBa
JTUPYEeMOi KOMIIETEHIINU KOMIIETEHIINU OCBOCHUS paszfenoB aucuumueel | Tekymmii | [IpomesxyTodHas
KOMITe- KOMIICTCHIIUN KOHTPOJIb aTTecTauus
TEHIIUH
OIIK-2 CriocobeH OIIK-2.1 [MepBbrii aTamn 3HaTh: onpeaeIeHus Monyisb 1. TecTsl 9K3aMeH
MPUMEHSTh Ocy1iecTBiser (TTOpOTOBBIi OCHOBHBIX MOHSTHUM «MexaHuka» 3aKPBITOrO
OCHOBHBIE 3aKOHBl | PaCYETH, YPOBEHB) (bH3MKH, CHMBOJIHKY, Monyns 2. THIA
M METOmBl aHAITN3UPyeT 3aKOHbI, OCHOBHBIE «MonekymnsipHast
UCCIIeIOBAHUH MOJYYCHHBIC MIPHEMBI TOKA3aTEBCTR ¢busnka u
C€CTCCTBCHHBLIX HAYK | PE3YJbTAThl U TCPMOJHAMUKA.
(¢u3NYECKUX 3aKOHOB U .
JUTSL PEICHUS 3a/1ad | COCTaBIISIET N MexaHuKa KHIKOCTEH
npoQeCCUOHATHLHON | 3aKITFOYCHHUE O _ YTBCPAKACHUH. U Ta30B»
JEATENHLHOCTH IPOBEIEHHBIM Bropoii stan _ | YmerTh: aHanusuposath | Moy 3. Tecrsr IK3aMCH
aHaIM3aM, (MPOXBUMHYTEIA | 33734y, BBLICISS €€ DJIeKTPOCTATHKA. OTKPBITOTO
VCIIBITAHUAM U YpOBeHb) 0a30BBIE COCTABIISIONINE, | [TOCTOSHHBIN Thia
MCCIIEIOBAHHSIM. NPUMEHSTH UMEIOLIYIOCS | DJIEKTPUIECKHIT TOK. (Bonpoce!

TEOPETUUECKYIO 0a3y

Tpetuii aTan
(BBICOKHIA
YPOBEHB)

HNmeTs HABBIKH:!
IIEPEBOAUTH PEAIIBHYIO
3aJjauy Ha SI3bIK (PU3HKH,
BbIOMpATh METOJ €€
pEILIEHUs CTPOUTD
MIPOCTEUIINE MOJENH ITPU
peleHnn

PO eCCHOHATBHBIX
3aJ1a4, CaMOCTOSITEILHO
pacimupsTh U yriyoiasaTh
3HaHUS.

DIEeKTPUIECTBO U
MarHeTH3M»
Mopyns 4. «OnTuxa.
AToMHAas U spepHas
¢buznkay

JUISL OTIPOCa)

PacueTtnas
pabora

OK3aMCH




OIIK-2.2 IlepBsiii 3Tant | 3HATB: METOABI Monyns 1. TecTsl 3K3aMeH
Cucrematm3upyer | (IIOpPOTOBBIN MaTeMaTHIeCKOTO «MexaHnKa» 3aKPBITOTO
pe3yNbTaThl YPOBEHB) aHanu3za, Teoperndyeckoro | Moayns 2. THINA
Hay4YHBIX 1 IKCIEPUMEHTAILHOTO «MonekynspHas
WCCIIeIOBaHUH. HCCIIeTIOBAHMUS, (uzuka n
MIPUMEHSEMbIE IS TEPMOAMHAMUKA.
peimeHus Mexanuka KuJIKoCTER
npodecCHOHANBHBIX 3[4 | M Ta30B»
Bropoii sram YMeTb: BEIONPATH U Monyms 3. TecTsr 3K3aMeH
(TpOBUHYTHIN | UCHIOIB30BATH ONeKTpoCcTaTHKa. OTKPBITOTO
YPOBCHB) HE00X0TUMBIC ITocTosannbIi THNA
MAaTE€MAaTHUYECKUE METOMbI 3JIEKTPUYECKUI TOK. (BoTIpOCHI
Y BBIYUCIIATENBHbIE OJIEKTPUYECTBO U JUTS OTIpOCa)
CPEJICTBA, a TaKXKe MarHeTu3M»
TaOJIUIBI U CIIPABOYHUKH, Mopyns 4. «OnTtuka.
JOBOJIUTH pellicHUE 3a/1aun | ATOMHAas U siIepHas
JI0 IPUEMJIICMOTO (uzuka»
(4ncmoBOro) pesynbprara u
OIIEHWBATh €T0
JIOCTOBEPHOCTh
Tpetuii sTan HNMeTh HABBIKH: PacuetHas JK3aMEH
(BLICOKI/IfI OILICHUBATH U pa60Ta
YPOBEHB) aHAIM3UPOBATH
MIOJIYYEHHBIH PE3YyJILTAT
OIIK-2.3 Ilepssiit aTant | 3HATB: METOMBI Monyns 1. TecTbl 3K3aMeH
JemoHcTpupyer (TIOpOTOBHIi MaTeMaTHIECKOTO «MexaHHKa» 3aKPBITOTO
yMEHHE MIPUMEHATh | YPOBEHbB) MOJIEITUPOBAHUS, Monymns 2. THIIA
KOHKPETHbIE TEOPETHUECKOTO, «MonekymnspHas
3aKOHBI 1 METO/IBI MIpUMEHSAEMBIE IS ¢$uznka u
€CTECTBEHHBIX HAayK pemieHus TEPMOANHAMUKA.
JUTSE KOMIUIEKCHOTO npodecCHOHANBHBIX 33729 | MexaHuKa )KHUIKOCTEH
pelieHus Bropoii aran YMeThb: BEIOUpATH U U ra3oB» TecTsl 3K3aMeH
NPOU3BOACTBEHHBIX | (IPOABUHYTHINA | MCIIOJIB30BATh Monyis 3. OTKPBITOTO
3a1a4 YPOBEHB) HE00XO0IUMBIE METOIBI DNeKTpoCTaTHKA. THIA
MaTE€MAaTHYECKOIO ITocTostHHBIN (BomIpOCHI




MOJICTTUPOBAHMSI, @ TAKKE
TaOJHIIBl U CIPABOYHUKH,
JIOBOJIUThH PEILICHUE 3a/IaUH
JI0 TPUEMIICMOTO
(dancnoBoro) pesynbpTara u
OLICHUBATH €T0
JIOCTOBEPHOCTh

Tperuii sTan
(BBICOKMIA
YPOBEHB)

HNMeTh HABBLIKH:
CroCcO0€eH OIIEHUBATh U
aHATU3UPOBATH
MOJTYYCHHBIN pe3yIbTaT

3JICKTPUIECCKUI TOK.
DIIEKTPUIECTBO U
MarHeTU3M»

Monyns 4. «Onrtuka.

AToMHas U siIepHas
(hu3mka»

JUISL OTIPOCa)

PacueTtnas
pabora

3K3aMCH




2. OIIMCAHUE TOKA3ATEJEN U KPUTEPUEB OIIEHUBAHUA KOMIETEHIIA,
OIIMCAHME IIKAJI ONEHNUBAHMUA

cO3J1aBasi yCJIOBUS
s
HehOpMaIIbHOTO
oO1IeHus.

HETOYHO
HCTIOIb30BaH
AITOPUTM
000CHOBaHHA  BO
BpeMs
pacCyKJIeHH U He
BCE OTBETHI
TTOJTHBIC.

No Haumenosan Kpartkas Hpea;zaBneH
B ue XapaKTEePUCTHKA Kpurepun
n/ OLICHOYHOI'0 [Ixana oueHuBaHUs
OLICHOYHOT'O OLICHOYHOT'O OLICHUBAHMUS
i CpelCTBa B
CpeacTBa CpeacTBa
donme
1. | Tect Cucrema TecToBEBIE B Tecte Bemmonueno | Onenka  «Omauuro»
CTaHJApTU3UPOBAH | 3aJaHUS 90-100% 3amanuit | (5)
HBIX 33JIaHU, B Tecte BeimonaeHo | OneHka «Xopouio» (4)
MIO3BOJISIOMIAs Oonee 75-89%
U3MEpPUTh YPOBEHb 3aJaHui
3HAHUH. B tecte Bemoaneno | Oienka
60-74% 3ananuii «Yooenemeopumenvno
» (3)
B tecre Boimonueno | Ouenka
MeHee 60% | «Heyoosremeopumens
3aJTaHAI Hoy» (2)
Bonpimas yacTh | Onenka
ompeneneHuii  He | «Heydosnemesopumens
MpEJCTaBIICHA, Ho» (2)
nubo mpeacTaBieHa
c rpyobIMu
OmrOKaMHu.
2. | Onpoc ®dopma padoThl, Bonpocer k [IponemonctpupoB | Ouenka  «Omauuno»
KOTOpast MO3BOJISIET | ONPOCY aHbI (5)
OIICHUTH KPYyTO030D, npeJnoiaraeMble
YMEHHE JIOTUYECKH OTBETHI; MPABHIBHO
MTOCTPOUTH OTBET, MCIOJIb30BaH
yMEHUue aJITOPUTM
MIPOJIEMOHCTPHUPOBA 000CHOBaHMH  BO
Th BpeMsl
MOHOJIOTHYECKYIO pacCyXKJIeHUH; €CTh
pedb U UHbIC JIOTHKa
KOMMYHHKATHBHBIC pacCyKJICHUM.
HAaBBIKU. Y CTHBIN [TponemonctpupoB | Ouenka «Xopouio» (4)
ompoc o0nagaeT aHBI
00IBIIUMU npenoiaraeMpie
BO3MOKHOCTSIMU OTBETEHI; ecTb
BOCIIUTATEIHLHOTO JIOTHKa
BO3JICUCTBHUS, pacCyXJIeHHI, HO

[IponemoHncTpupoB
dHbI
npecannojaaracMbIC

OrneHKa
«Yooenemeopumenvrno

» (3)




OTBETHI, HO

HENPaBUIBHO
WCIIOJIb30BaH
JITOPUTM
000CHOBaHMII  BO
BpeMsl
pacCy X ICHHUI;
OTCYTCTBYET
JIOTHKA
paccy X IeHU;
OTBETHI HE MOJHBIE.
OTBeTHI He | Onenka
MPEICTABJICHEI. «Heyoosnemsopumenw
Ho» (2)
JladopaTopn | Hampasieno Ha [Ipaktuuecku | [IpogemonctpupoB | Ouenka  «Omauuno»
ble padoThl OBIIAJICHHE € 3a1aHUs aHo cBOOOHOE (5)
METOJIaMH 1 BIIQJICHHC
METOJIMKAMU npodeccuoHanbHO-
HA3y4aeMoi MMOHATUINHBIM
TUCHUILTUHBL. J{71st anmnapaToM,
pelIeHus BIIQJICHHC
npearaeTcs METOJIaMU U
pelnTh METOTUKAMU
KOHKpETHOE JTUCIUTLIAHBL.
3aJlaHue [Tokazanbl
(curyarnuto) 6e3 CITOCOOHOCTH
MIPUMCHCHHUS CaMOCTOSITEIILHOTO
MaTeMaTHYeCKHUX MBIIICHHS,
pacyeros. TBOPYECKOMN
aAKTUBHOCTH.
3amanue

BBIIIOJIHEHO B
IOJIHOM 00BEME.

[IponemoncTpupoB
aHo BJIQJICHHC
npogeccuoHaIbHO-
MOHSATUMHBIM
anmapaToM,
IPUMECHEHHUN
METOJIOB U METOJIUK
JTACITUTUTHHBI
HE3HAYUTEIIbHbIC
HETOYHOCTH,
MOKa3aHbI
CIOCOOHOCTH
CaMOCTOSITENILHOTO
MBIIIICHHS,
TBOPYECKOMN
AKTUBHOCTH.
3aganue
BBITIOJTHEHO B
IIOJIHOM 00BEME, HO

npu

Onenka «Xopowio» (4)
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c HEKOTOPBIMH
HETOYHOCTSIMH.

IIponemoHCTPUPOB
aHo BIIaJICHUE
npodeccuoHaIbHO-
MOHSATUNHBIM
anmapaTom Ha
HU3KOM YPOBHE;
JIOTTY CKaIOTCsI
OIIMOKHU pu
MIPUMEHEHUHN
METOJ0B U METOAUK
JACIIATLITAHBI.
3agaHue
BBITIOJIHEHO HE
MOJIHOCTBIO.

Orenka
«Yoosenemeopumenvro

» (3)

He
MIPOJIEMOHCTPUPOBA
HO BIIaJICHUE
npogeccuoHaIbHO-
MOHATHHHBIM
anmnaparom,
METOdaMM 51
METOIMKaMH
JMCIATIINHEL.
3amanue HE
BBIIIOJIHEHO.

Orenka
«Heyoosnemsopumenw
Ho» (2)

IK3aMeH

KonTponsHoe
MEPOIIpUATHE,
KOTOpO€e
IIPOBOAUTCA IO
OKOHYaHUH
HA3y4YEHUs
JUCIUIINHBL.

Bomnpocsr k
HK3aMEHy

IToxa3zano 3HaHUE
TEOpPHUHU BOMPOCA,
MOHATHUMHO-
TEPMHUHOJIOTHIECKO
ro arnrnapara
JMCIHAIITHHEL,
yMEHUue
aHaJIM3UPOBATh
npobiemy,
COAEPKaTEIbHO U

Ouenka
«Omauuno» (5)
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CTHJIMCTUYCCKH
IPaMOTHO U3JIaraTh
CyTh BOIIPOCA;
IIyOOKO MTOHUMATh
Marepua;
BJIaJICHUE
AHAJIUTHYECKUM
CIocoooM
H3JI0KCHUS
BOITPOCA, HAYYHBIX
HUeH; HaBBIKAMH
apryMeHTaIluu 1
aHanmn3a QaxKToB,
COOBITHH, SBJICHHUH,
MIPOIIECCOB.
BricTraBnsiercs
obOyuaroniemycs,
MOJHO, TOAPOOHO
u IPaMOTHO
OTBETUBIIEMY  Ha
BOIIPOCHI Oujera u
BOIIPOCHI
JK3aMeHaTopa.

[loxazano 3HaHHE
OCHOBHEBIX
TEOPETUUYECKUX
MOJIOKEHU N
BOIIPOCA;  YMEHHUE
aHATM3UPOBATh
ABIeHUs,  (HaKThI,
JIEHCTBHS B paMKax
BOIIPOCA;
CO/IEpXKATENbHO U
CTHIIMCTHYCCKHU
IPaMOTHO H3J1arath
CyTh BOIIPOCa, HO
HMEeT MECTO
HEJIOCTaTOYHas
IIOJJHOTA  OTBETOB
Mo  M3JaraeMoMmy
BOIIPOCY.
[IponemoHcTpHpPOB
aHo BIIQJICHHE
AHAIMTUYECKUM
crmocobom
M3JI0KCHHS
BOIIpoOCca u
HaBBEIKAMH
apryMeHTaluu.
BricTaBmsercs
obyyaromemycs,
IMOJTHOCTBIO

Ouenka
«Xopowoy» (4)
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OTBETUBIIEMY  Ha
BOIIPOCHI Oujera u
BOIIPOCHI
9K3aMeHaTopa, HO
JIOTTY CTUBIIIEMY
npu OTBETax
HE3HAYHTECIIbHBIC
OIIINOKH,
YKa3bpIBAIOIIME HAa
HaJIM4Yue
HECUCTEMHOCTH U

poOeoB B
3HAHUSX.

ITokazano 3uanue | OneHka
TEeOpUn Borpoca | «Yoosenremeopumenvro
(dbparMeHTapHO » (3)
(nemonHOTA

U3II0KEHUS

uH(popMaLuu;
OTIepUpPOBAHUE

MOHSITHSIMH Ha
OBITOBOM YPOBHE);
YMEHHE BBIICITHUTH
rJIaBHOE,

c(hopMyIUpOBaTh

BBIBOJIBI, T10Ka3aTh

CBSI3b B
MOCTPOCHUU OTBETA

HE

MIPOJIEMOHCTPHUPOBA

HO. Bnanenne
aHATUTUYECKUM

crocooom

U3II0KEHUS

BOIpoca u
BJIaJICHHE

HaBbIKaMU

apryMeHTallid  HE
MIPOJIEMOHCTPHPOBA

HO.

OOyuatromuiicst

JIOTTY CTHUT

CyIIECTBEHHBIE

OIINOKHU npu
OTBETax Ha
BOIIPOCHl  OUIIETOB

u BOIIPOCHI
9K3aMeHaTopa.

3HaHue Onenka
MOHITHIHOTO «Heyoosnemsopumenw
anmapara, Teopuu | Ho» (2)
BOIpOCa, HE
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MPOJIEMOHCTPHPOBA
HO; YMEHHUE
aHAITM3UPOBATH
y4eOHBIH MaTepHual
HE

IPOJIEMOHCTPHPOBA
HO; BIIaJICHUE
AHAJIMTHYECKUM
CII0CO00OM
U3JI0KEHUS
BOIIpOCa u
BIIaZICHUE
HaBbBIKaAMHU
apryMEHTallid  HE
POJIEMOHCTPHPOBA
HO.

OOyuaronuiicss He
OTBETHJI Ha OJIUH
WIK JBa BOIpOCa
ouera u
JIOTIOTHUTEIIbHBIC
BOIIPOCHI
IK3aMEeHATOpA.
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3. TUTIOBBIE KOHTPOJIBHBIE 3ATAHUA NJIN UHBIE MATEPUAJIbI, HEOBXO/JUMbIE
JIJIS1 OLMEHKHY 3HAHUIM, YMEHHU, HABBIKOB M (MJIN) ONBITA JEATEJIBHOCTH,
XAPAKTEPHU3YIOHIUX TANIBI ®OPMUAPOBAHUS KOMIIETEHIIMIA B ITIPOIIECCE

OCBOEHUA OBPA30OBATEJBLHOM ITPOT'PAMMBI

OueHo4HbIe CpeAcTBa A5 NPOBeIeH!s TeKYIIero KOHTPOJIA
Texymuii KOHTPOIb OCYIIECTBISIETCS MPEIoAaBaTeIeM AUCHUILIMHEI IPU MIPOBEICHUN 3aHATHH B
(opMe TECTOBBIX 3a/1aHUil, yCTHOTO OMPOCa M PacyeTHOM paboThI.

OIIK-2. Cnnoco0eH NpuMeHAITh OCHOBHBIE 3aKOHBI M METO/IbI HCCJI€I0BAHUIT €CTECTBEHHBIX HAYK
JJIS pellleHus 32124 NPo(ecCuOHAIBLHOM 1eiTeJIbHOCTH.

OIIK-2.1. OcymecTBJisieT pacyeThbl, AaHAJIU3UPYET MOJyYeHHbIe Pe3yJbTAThl H COCTABJISIET
3aKJ/II0YeHNe M0 MPOBeIeHHBIM AaHAJIU3aM, HCTILITAHUSM U MCCJIeJ0BAHUSAM.

IlepBblii 3Tan (MOPOroBoii ypoBeHb) — MOKa3bIBACT CPOPMHUPOBAHHOCTH MOKA3aTeJI KOMIIETEHIIMHU
«3HAThb»: ONpeAeJeHUs] OCHOBHBIX NMOHATHI (PU3MKH, CHMBOJIMKY, 3aKOHbI, OCHOBHbIC NPHEMBI
A0Ka3aTeNbCTB (U3MUYECKHX 3aKOHOB M YTBEPKACHUI.

TecToBble 3aJaHNS 3aKPBITOr0 THIIA
1. Vkaxure Hanbosee TOUHOE OMpE/IEIICHNE MAacChl Tela (gvlbepume 06a eapuanma omeema)
a) KOJINYECTBO BEIIECTBA B TEJIE
0) Mepa UHEPTHOCTH B TeEJIS
B) OTHOIIIEHHE Beca TeJla K YCKOPEHUIO0 CBOOOHOTO IMaICHUS
') Mepa MOTeHINAILHOM SHEPruu Tela
1) Mepa B3aUMHOT'O TIPUTSDKEHHS Tea
2. 3akoH, KOTOPBIN HCTOIB3yeTCs MPH pacueTe MO3eMHOM CHIIBI KpbLUTa caMoJETa, Ha3bIBaeTCH,
3aKOHOM (6blOepume 0OuUH 6apuaHm omeema)
a) Apxumena
0) bepuymu
B) [Tackais
') UHEPLHUHU
1) BCEMUPHOTO TATOTEHUS
3. VYkaxwurte HaubOJee TOYHOE ONPEICIICHUE TEMIIEPATYPHI? (6bibepume mpu 8apuaHma omeema)
a) CTENEeHb HarpeTOCTH Teja
0) Mepa cpeHel KNHETUYECKOW SHEPTUU MOJIEKYJI
B) Mepa YKclia CTOIKHOBEHHIN MOJIEKYI
') Mepa BHYTPEHHEH SHEPTUH BEIIeCTBA
1) XapaKTePUCTHKA arperaTHOr0 COCTOSIHUS BEIECTBA
4. T'a3 HarpeBalOT B FepMETUYECKH 3aKPHITOM CcOCyle. YKaXHUTe, KaKOW U3 MPOLECCOB UMEET MECTO
(6vlOepume 00uH 8apuarm omeema)
a) n300apUIECKHit
0) N30TepMHUYECKHI
B) U30XOPHBII
r) agrnabaTu4ecKuit
1) IOJINTPOITUYECKU I
5. HazoBute npuunHy B3aUMOACHUCTBUS MOJIEKYII (6b10€pume 0OUH 8apuanm omeema)
a) CHJIBI QJIGKTPHYECKOTO B3aUMOICHCTBHS
0) CHJIBI TPABUTAIIIOHHOTO MPUTSKCHHUS
B) BHYTPUSJICPHBIC CHIIBI
T') 3aKOH UHEPIUU
1) Mepa YucJia CTOJIKHOBEHUHN MOJIEKYJI
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Kiroun

1. 0, 1
2. 0
3. a,0,r
4, B
5. a

6. YcTaHOBHTE COOTBETCTBHS.

1. 3akoH Apxumeaa a)p =F/S
2. 3axou [Tackans 0) F = GMm/D?
3. 3aKOH BCEMHPHOI'O TATOTCHHS B)F=p-V-g
4. r) V=P/h
Kirou:
1. 2 3
B a 0
Bropoii 3Tan (NMpoABMHYTHIH YPOBEeHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKa3aTeJsi

KOMIICTCHIUHU «YMETb»: IPUMEHATDH 3aKOHDbI (l)I/ISI/IKI/I AJIA PeHICHUA NMPAKTHYCCKUX 3a1a4

3aaHus 3aKpbITOro THIA (BONPOCHI LIS OIIPOCA):

1. Teno, obmanaromee Maccoi, pasMepamMu KOTOPOTO MOXKHO MpeHeOpedb MpU PacCMOTPEHUU €ro
JIBUKCHHUSI, HA3bIBACTCS

2. CKOpOCTb, KOTOPYIO HYXXHO COOOIIUTH TENy JJSl TOTO, YTOOBI OHO MOKHHYJIO OOJIACTH 3€MHOTO
MIPUTSKEHUS, HAa3bIBACTCA

3. Cuma ympyroctd, BO3HUKAIOIIAS MPU YIPYTrod AeGopMariiil pacTsHKEHUS WM CKaTUS Tea,
MPOMOpILIMOHANIbHA a0CONMIOTHOMY 3HAUYEHHI0 W3MEHEeHMsl [UIMHBI Tena. Ha3oBUTe 3aKoH,
ONMCHIBAKOIIUIN ATy CUITY.

4. HazoBuTe pacmpeneneHue, KOTOpOe TMpeAcCTaBiIsieT CcOo0O0H OTHOIIEHHWE YHClIa YacTHll,
00JTaIaroIIMX OTIPEICICHHON MOTEHIIMATIFHON SHEPTUel K MOTHOMY YHCITy YaCTHII B Ta3e.

5. YacTh MONHOM 3HEPrUM Tela 3a BBIYETOM KMHETUYECKOW SHEPTUU JABIKEHHUS TeJa Kak IeJIoT0 U
MOTCHIIMATHLHOW YHEPTUH TeJla BO BHEITHEM I10JIe, HA3bIBACTCS

Kroun

MarepuaibHON TOUKOH

BTOpaH KOCMHYCCKaAsA CKOPOCTh

3akoH ['yka

PaCHpCIlCJ'ICHI/IC boabimana

g~ wINE

BuyTtpeHHel dHepruei Tena

Tpernii 3Tan  (BbICOKMI YPOBeHb) — TMOKa3bIBaeT C(POPMHUPOBAHHOCTL NOKA3aTes
KOMIICTCHIIMH «BJAAECTb». HaBbIKaAMH INPUMCHCHUSA (l)]/li}l/l‘IeCKl/lX 3aKOHOMepHOCTeﬁ B
NPaKTHYECKOM AeATeJIbHOCTH

Pacuernas padora:

1. B pesynbrare um3MmepeHuid amamerpa O Kanmwjuisipa B CTEHKE JIETOYHBIX aJIbBEOJ TOJYYEHBI

CIIETYFOIITHE 3HAYEHUS: d1 = 2,83mux; d> = 2,82ux; ds = 2,81ux;
ds = 2,85 mxk; ds = 2,87 mx. Haiitu cpeanee apudmMeTnyeckoe 3HaYCHHE.
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Kiroun

Baron maccoit m = 201, ABHXKYIIUNACS paBHO3aMEIJIEHHO C HaYalbHOW CKOPOCTBIO Lo = 36 KM/4,
nox JerctBueM cuibl TpeHus F = 6 xH depe3 Hekoropoe Bpems ocraHaBiauBaeTcs. Haiitu
paccTosiHue, KOTopoe IpoiAET BaroH JO OCTAHOBKH.

[lapuk maccoit 100 T yman ¢ BeICOTBI h = 2,5 M Ha TOPU30HTAIBHYIO TUIMTY U OTCKOYHJ OT Heé
BCJIEICTBUE YIpyroro ypaapa 0e3 mnorepu ckopoctd. Ormpenenutsh cpenHiow cuiay (F),
JIECTBOBABIIIYIO Ha MIAPUK MIPHU yJIape, €CIU MPOI0JKUTENLHOCTh yapa At = 0,1 c.

Onpenenuth CUIIy HAaTSHKEHHUS KaHaTa mpu NoabEMe rpy3a maccor m=1,5T, ecnu 3a Bpems t = 2¢C
OT HayvaJia JBMKEHUsS CKOPOCTh BO3pociia oT vo=0 10 v=3,6 m/c.

Koneco panuycom R = 0,1 m Bpamiaercst Tak, 4TO 3aBUCHUMOCTh yTrja MOBOPOTa ¢ OT BpeMeHHU
naéres ypaBHenueM ¢ = A + Bt + Ct 3, tne B =2pad/c u C=1 pad/c®. JIns Todek, nexalmx Ha
00071e KoJIeca, HAWTH Yepe3 BpeMs t = 2 C mociie Havasla JBMKEHHS: 1) YIIIOBYIO CKOPOCTh ; 2)
JIMHEWHYIO CKOPOCTH V.

1.

1. Cpemnee apudmerndeckoe 0 Haxomum o hopmyie:

2. IloacraBnsieM 4KMCIOBBLIC 3HAUCHMS

Omeem: 2,836

Pemenmne.

d,+d,+d,+d, +d,
5

d_:

_ 2,83+2,82+281+2,85+2,87
5

d

= 2,836(mxk)

1. IpoiiieHHBIH TyTh MOKHO ONpPENEIUTh 1o popmyae S = .

Omeem: 167

Pemenne.
02m
2F
. 102 .2-10*

) 6 .10° =167 (m).

Omeem: 14

Pemrenmne.

=—2—m,/29h.

At
IToxcTaBuB cro/1a YUCIIOBBIE 3HAYCHUS, HAUAEM

F=- 262’11/2 .9,81-2,5 =—14(H).

IToacTaBUM YKMCIOBBIC 3HAYEHMS M BHIYMCIINM:

Omeem: 17,4

Pemnenue.
T= m(g + %)

3,60
T7=1,50-10° 9,81+7 =1,74-10* (H) = 17,4 (xH).

1. VI3BecTHO, UTO yIIIOBasi CKOPOCTh @ = pm (4+2t+1t3)=2+3t2

Penrenne.

o (t=2)=2+3-22=14 (pad/c).
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2. JluHerHast CKOPOCTh L HAWIEM M3 COOTHOIIEHHS L = ®R,

Omesem: 14 n 1,4

v=(2+3t%-R.
v(t=2)=14-0,1=1,4 (k).

OIIK-2.2. CucremaTusupyer pe3yJbTaThl HAYYHBIX HCCAET0BAHMIA.

IlepBoiii 3Tan (MOPOroBOi ypoBeHb) — MOKa3bIBaeT C(hOPMHUPOBAHHOCTH MOKA3ATEJIsI KOMIIETEHIIMU
«3HATB»: METOIbl MaTeMAaTHYECKOTO aHajin3a, TEOPETHYECKOr0 MW OKCIEPUMEHTAIbHOTO HCCICIOBAHUS,
OPUMEHSICMbIE ISl PEIICHHUsI IPO(PECCHOHATBHBIX 33124

TecToBbIE 3aJaHUA 3aKpPbITOro TUIMA

[TnoTHOCTH Tena BeruuciseTes o hopmyie (6bibepume ooun eapuanm omeema):
a) p

0) p
B) p

r)p
Yrto Ha3bIBACTCSA KOJUYCCTBOM ABKECHHUS(MMITYILCOM) Tena?(sbloepume 00un sapuanm omeema)
a) TMPOU3BEICHUE MACChI TeJa Ha €r0 CKOPOCTh

0) mpou3Be/IeHNE MacChl Tejla Ha YyCKOPEHHE

B) MPOM3BEICHHUE CHUJIbI, ACHCTBYIOIIECH Ha TEJIO, HA BpeMs €€ IeiiCTBUS

I) MPOM3BEICHUE MACChI TeJla Ha KBapaT €ro CKOPOCTH

W3 kaKuX BHIOB SHEPTUHM COCTOUT BHYTPEHHSISI SHEPTHsI HACAIbHOTrO Ta3a?(evibepume 06a
gapuanma omeema,)

a) KHHETHYeCKast DHEPT U BCEX MOJIEKYII

0) MOTEHIIMATIBHOWN YHEPTHH B3aUMOJICHCTBUS MOJICKYJT

B) CpeIHEH KMHETUYECKOM YIHEPIHU MOJICKYJT

T) CpellHel MOTEHIMATBLHOM SHEPTUH MOJICKYT

VKaxuTe, OT KAKUX U3 NPUBEIEHHBIX YCIOBHIA 3aBHCHT CONPOTUBIICHHE POBOAHUKA? (6b10epume
00UH 8apuaxm omeema)

a) OT CHJIBI TOKA

0) OT reOMETPUYECKUX PA3MEPOB U MaTepUala MPOBOJHUKA

B) OT Pa3HOCTH MOTCHIMAIOB Ha KOHI[AX

T) OT HAaNPsHKCHUS Ha IPOBOTHUKE

Vpaeuenue Knaneiipona-MeHeneeBa uMeeT BUI: (6blOepume 00Ul 6apuanm omeema,)

a) PV = nkT

mpvzng

B) PV = ZRT

r) PV =ZRT
m

o
3

Sl3e 33 s

Kiroun

g W N e
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6. YcTaHOBUTE COOTBETCTBHSL.

1. ITepnsrit 3akon Kemtepa

a) Pammyc-BekTop IUTaHETHl 3a paBHBIE MPOMEXKYTKH BpPEMEHU
3aMeTaeT paBHbIE IUIOIAH.

2. Bropoii 3akon Kerutepa

6) KeagpaTtsl neprnosioB oOpallieHusl BYyX IUIAaHET OTHOCSTCS Kak
KyOBbl uX cpeiHUX paccTosgHui oT ConHua.

3. Tpernii 3akon Kemnepa

B) Opb6uroit kaxmoii mraneTsl CONHEYHONW CHCTEMBI SIBISETCS DIUIUIC, B
oJHOM 13 (poKycoB KOTOpOro pacnomnaraercs ComHie.

Kirtou:
1. 3
B 0
Bropoii 3Tan (NMpoABMHYTHIH YPOBEeHb) — MOKa3bIBaeT C(POPMHPOBAHHOCTHL IOKa3aTeJssi

KOMIIETEHIIUN «YMeTb»: BbIOHPATh U HCIOJIL30BATh HeOOXOAMMbIe MaTeMaTH4YeCKHe MeTOAbl U
BbIYMCJIUTE/IbHbIE CPEACTBA, a TaK:Ke TAOJUIbI U CIPABOYHHUKH, JOBOJAUTH pellleHHe 3aJa4H 10
NpHeMJIeEMOTro (YUCJI0BOI0) pe3y/ibTaTa H OLIEHUBATH €ro J0CTOBEPHOCTh

3aaHus 3aKpbITOro THIA (BONPOCHI LIS OIIPOCA):

2

o lw
1. CDOpMyJ'IOI/I Ek = T OIIUCBIBACTCA

2. CKopocThb, KOTOPYIO HYXHO COOOIIUTH TEIy AJSI TOTO, YTOOBI OHO TMOKHHYJIO 00JacTh 3€MHOTO

MPUTSXKCHUS, HA3BIBACTCSA

3. Cuma ympyroctd, BO3HUKAIOIIAS MPU YIPYTrod JedopManuil pacTsHKEHUS WM CKATHS Tena,
MPOMOPILIMOHANIbHA a0COTIOTHOMY 3HaYEHHUIO U3MEHEHUs JUTMHBI Tena. JlaHHBINA 3aKOH Ha3bIBAETCS

ok~

Kroun

UYro npencTasiseT coboil pacnipenenenue boiabimana?
Uro Ha3bIBalOT BHYTPEHHEN SHEprueii rena?

Kunernueckas OHCPI'UA BpalllaroICrocs Tejia

BTOpaH KOCMHYCCKaAsA CKOPOCTh

3akoH ['ecca.

el Rl I L

Pacnipenenenne bonbimana npeacTaBisieT cOO0H OTHOIICHHE YHCIIa YACTHI, 001 atonX
ONpENIETICHHON MOTEHUUAIbHON SHEprueu, WM, 4To TO K€ CaMoe, HaXOJSAIIUXCS B
HEKOTOPOW TOYKE CHJIOBOTO TOJIsI, K TOJITHOMY YHCITy YaCTHII B rase.

5. BHYTpeHHCﬁ BHCPFHCf/'I T€la Ha3bIBAIOT 4YacTh €ro IIOJHOM OHEPTHUU 3a BbIUCTOM
KUHETHICCKOMN OHEPrun ABMIKCHUA TCJIa KaK ILCJIIOro U HOTCHHI/IaHI)HOfI OHEpTruu TC€jia BO

BHCITHEM II0JIC.

Tperuii 3Tanm (BBICOKHII YpOBeHb) — MOKa3biBaeT CHOPMHPOBAHHOCTH IMOKA3aTeIsl
KOMIIETEHIIUN «BJIAAETh»: CIOCO0EH NMePeBOANTh PeabHYI0 3a1a4y Ha sI3bIK (PM3UKHU, BHIOMPATH
METOJl ee pelleHUs] CTPOUTh MNPOCTeHIIHe MOJAeNH NPH pelleHUH NPoPecCHOHAIBbHBIX 3a4ad4,
CAMOCTOSITEJILHO PACHIUPATH U YIIYOJSATH 3HAHUSA.
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Pacuernas pabora:
1. B pesynbrare u3MmepeHuil auamerpa d Kamwuisipa B CTCHKE JIETOYHBIX allbBEOJ ITOJIyYCHBI

CIICTYFOIIHE 3HAYEHUS: d1 = 2,83ux; d, = 2,82ux; ds = 2,81ux;
ds = 2,85 mk; ds = 2,87 mxk. Haittu cpennee apudmeTHuecKoe 3HAUCHHE U OICHUTH TOYHOCTH
U3MEPECHUI.

2. Baron maccoit m = 20T, IBMKYIIUICS paBHO3aMEIJICHHO C Ha4allbHOW CKOPOCTBIO Lo = 36 KM/4,
o aeWictBueM cuibl TpeHus F = 6 kH depe3 Hekoropoe Bpems ocraHaBimuBaercs. Haiitu: 1)
paccTosiHue, KOTOpOe MPOUIET BaroH JI0 OCTAHOBKH; 2) pabOTy CHJI TPEHUSI.

3. lapuk maccoii 100 r yman ¢ BICOTBI h = 2,5 M Ha FrOPU30HTAIBHYIO IUIUTY U OTCKOYMJI OT Heé
BCJIECTBHE YHOpPyroro ynaapa ©0e3 morepu ckopoctd. Omnpenenuts cpeaHon cuiay (F),
JIEMCTBOBABILYIO Ha IIAPUK MPU yIape, eCiiy MPOoJoJKUTENbHOCTD yaapa At= 0,1 c.

4. OnpenenuTh CHITy HaTsDKEHHs KaHaTa MpU NoabéMe rpy3a maccoid m=1,5T, ecnu 3a Bpems t = 2¢
OT Hayaja JIBM)KEHHS CKOPOCTh Bo3pocia oT vo=0 10 v=3,6 m/c.

5. Koneco pagmycom R = 0,1 m Bpamiaercs Tak, 9To 3aBUCHMOCTH YIJIa IMIOBOPOTa ¢ OT BpeMeHH
naéres ypaBHeHueMm ¢ = 4 + Bt + Ct 3 rme B =2paod/c u C=1 pad/c3. Jlns Touek, nexammx Ha 00o0e
KoJieca, HAWTH depe3 Bpems { = 2 C mocine Havana JBMKEHUs: 1) yriIoByr0 CKOPOCTh ; 2) TUHEWHYIO
CKOPOCTb L; 3) YTI0BO€ YCKOpEHHUE &; 4) TaHTCHIIMATbHOE YCKOPEHHE d-; 5) HOPMAIIbHOE YCKOpPEHHE
an; 6) OJIHOE YCKOPEHHUE a.

Kiroun

1.

Pemrenue.

1. Cpennee apupmernyeckoe d HaXOoJuM 10 popmyie:
g d,+d,+d,+d, +d,
3)

2. HO)ICT&BJ'I?IGM YU CJIOBBIC 3HAYCHUA:

- 2,83+2,82+2,81+285+2.87
5

3. HaXOI[I/IM a6COJIIOTHLIe MOrpeIIHOCTHU OTACIIbHBIX H3MepeHHfIZ
|Ad1| = |d1 — d | = 12,83 — 2,836 = |0,006] (11x)
|Ad2| = |d2 — d | = 2,82 — 2,836| = |0,016] (ux)
|Ads| = |ds — d | =]2,81 — 2,836| = |0,026] (nx)
|Ada| = |da — d | = 12,85 — 2,836| = [0,014] (nx)
|Ads| = |ds — d | = 12,87 — 2,836 = [0,034] (1x)
4. BeruncnseM CpeaHIO a0COMOTHYIO OTPEITHOCTD |A d | mo popmyme:

_ [Ad, [+]Ad, | +]|Ads | +]Ad, [+]Ads |

= 2,836(mk)

lAd | = c
A d_l _ 0,006 + 0,016 + 0,226 +0,014+ 0,034 _ 0,096 ~ 0192 k.
5. BLI‘{I/ICJ'ISICM OTHOCI/ITeJIBHyIO _l'IOFpeIHHOCTLZ

0,0192

Ad
E= dT 100% = -100% = 0,7%.

6. OKOHYATENBHBIN pe3y/IbTAT 3alMCHIBACM B BHJIC JJOBEPUTEILHOIO HHTEPBAJIA, B CEPEANHE
KOTOPOT'O HaXOANUTCS HCTHHHOE 3HAYEHHUE AHaMeTpa:
2,836 — 0,007 <d < 2,836 + 0,007 (mx)
2,829 <d <2,843 (mk)
Omesem: TounocTh uzmepenuii: 0,7%, muamerp: d = (2,836 + 0,007) ux.
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Pemenne.
1. IIpoiineHHBI MyTh MOKHO ONMPENEIUTh U3 COOTHOIIEHUS

02—05:2as, (1)

I7ie L — KOHEUHasi CKOPOCTh; a — YCKOPEHUE.
Ecin ydecth, YTO KOHEUYHasi CKOPOCTh paBHA HYJIIO, a YCKOPEHHME OTPHULATEIBHO,

2
2 L
nojay4yum Vg =2 as, oTkyaa S = —9 2
2a
Yckopenue a Hai1éM o BTOpOMY 3aKoHYy HbroToHa:
F
a=—. 3
m

B namewm ciyuae F — cuna tpenus.
[ToncraBus B hopmymy (2) BelpaxkeHue At a u3 (3), HOIydnm
2
g Vo
2F
Beimmmmem 4ucioBsle suauenus senuuun 6 CH: vo =36 km/a = 10 m/c; m =20 T=2-10*kr;
F=6xH=6'10°H.

[IpoBepum enuHUIBI MpaBOl W JeBOMl vactel pacuy€THON (opmynsl (4), 4TOOBI
yOeauThCs, YTO ATH EAWHUIIBI COBMANAIOT. JJIs1 3TOrO MONCTaBisieM B (OPMYIy BMECTO
BEJIMYMH UX €TUHUIIBI B MeXTyHapOIHOH cucTeMe:

M=M? K- c?/(c?  Kr - M), M=M.

[ToncraBuM yrcnoBbie 3HaYEHUS B (4) U BEIYUCIUM

(4)

S 10% .2-10* 167 00
= = M).
2-6-10°
2. Paboty cui TpeHus onpenenum mo Gopmyie
A=Fs, ®)

TI€ S — MyTh, IPOMAEHHBIN TEJIOM 32 BpEMS JE€HCTBUS CHUJIBI.
[Tocne moaCTaHOBKU YMCIIOBBIX 3HAYEHUH MTOITYYUM
A=6-10%-167 =10° (Jx) = 1 (MIx).

Pemenue.
ITo BTOpOMY 3aK0HY HplOTOHA mpoU3BENCHUE CPEAHEN CUJIBI HA BpeEMs €€ NeHCTBUSA
PAaBHO U3MEHEHHUIO UMITYJIbCA TEJIA, BBI3BAHHOI'O ATOM CUJIOMN, T. €.

IJie L1 U L2 — CKOPOCTH Telia J0 U MOCNe JSHCTBHS CUIbl; A t — BpeMsi, B TEUCHHE KOTOPOTO
y =\ M0, —0,)
neiicrBopana cuna. M3 (1) momyunm (F )= T (2)

Ecmn Y4CCTh, YTO CKOPOCTb L2 YHUCJICHHO PaBHA CKOPOCTH L1 U NPOTUBOIIOJIOKHA e
At At

Tak Kak IapyK yrai ¢ BBICOTBI h, TO €ro ckopocTs 1pH yjape U; =+/2gh.

0 HaIlpaBJIeHUI0, TO popmy:na (2) mpumer Bug ( F ) = Uy .

2
C yuérom sToro momyynm ( F ) = — A_nt/l J2gh.

IToxcTaBuB CrO/Ia YHCIIOBBIE 3HAUCHUS, HAMAEM
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(Fy=- 2(')—2’1#2-9,81-2,5 — _14(H).

y
3Hak «MHHYC» IIOKAa3bIBACT, 4YTO CHJIa HaAIIpaBJICHA IMPOTUBOIIOJIOKHO CKOPOCTHU
MMaJICHWA IdapUuKa.

Pemrenmne.
: [Ipu noabéme rpysa ¢ yCKOpEHUEM Ha HETO JEUCTBYIOT JIBE CHJIbL:
CHJIa TIAXKCCTHU P, HaHpaBJIeHHaH BHH3, U CHUJIa HATSOKCHUA KaHaTa T —

BBEPX. Yckopenue, MoJIy4aeMoe rpy3oMm, BBI3bIBACTCS
PaBHOJCHCTBYIOIEH ITUX CHIL
° Ecnu npussth HampaBlieHHE BBEpX 3a IOJOXKHUTEIbHOE, TO
COIIACHO BTOPOMY 3akOHY HbOTOHA MOKHO HamucaTh:
T-P=ma, otkynaT=P+ ma.
BoIpa3uB cuily TSDKECTH rpy3a yepes ero Maccy, oJy4um
7 T=m(g+a) (1)
YckopeHue npu paBHOYCKOPEHHOM JIBUJKEHUU OIpeNesieTcs U3
COOTHOIIIEHUS a= Yt " Y% : (2)
t
IJIe Lo — HavajdbHAas CKOPOCThb; Lt — KOHEUHash CKOpOCTh; t — Bpems
W3MEHEHUSI CKOPOCTH.
P Tak kak HayallbHas CKOPOCTh PaBHA HYIIIO, TO
Ly
a= T . (3)

[ToncraBuB B hopmyity (1) Beipakenue 1 a u3 (3), Hoaydum
L
T=m g+ Tt . (4)

Beipazum uncnoBsie snauenus eenuyun 6 CH. m = 1,5t =1,5- 103kr, vt=3,6 M/c,t=2C.
[TpoBepuM eauHMIBI MpaBOM U JeBOW dacTell pacué€TrHoil ¢Gopmyibl (4), 4TOOBI
yOeauThes, 4TO OHM coBHajaroT. /[ sToro mojacrasisieM B pOpMylly BMECTO BEJIMYMH UX
enuausl B CU: H = kr - (M/c? + M/c - ¢) = kT - M/c?, H=H.
[ToncraBuM 4nciIOBBIE 3HAUEHUS B (4) U BBIYUCINM:

T=1,50-10° 9,81+3’—;30 =1,74-10* (H) = 17,4 (xH).

Pemenue.
dp .
1. MI3BecTHO, 4TO yriioBasi CKOPOCTh o= E =Q.
d 3 2
Nwmeem: w:a(A+2t+t):2+3t.

o (t=2)=2+3-22=14 (pao/c).
2. JIuneitHast CKOPOCTH L CBSI3aHA C YTIIOBOM CKOPOCTHIO (O COOTHOIIEHHEM L = ®R,
WJIM, B HaIlleM cITyvae, v=(2+3t%)-R.
JIuneiHas CKOPOCTh L B MOMEHT BpeMmeHH { = 2 C paBHa
v(t=2)=14-0,1=1,4 (m/kc).
3. YrinoBoe yCKOpPEHHE € CBA3AHO C YTIIOBOM CKOPOCTHIO (0 COOTHOIIEHUEM

dt?

do o
8:—:
dt
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do d
B HamreMm ciydae € = m = E(Z +3t2) =6t; e(t=2)=6-2=12 (paod/?).
4. TanreHUUaIbHOE YCKOPEHHE a: HAlAEM 110 GopmyIie:
ar=¢-R a:(t=2)=12-0,1=1,2 (m/c?).
5. HopmasibHOE yCKOpEeHHE a, HalaEM 1o GpopMmyiie:
an=o?-R an(t=2)=14?.0,1=19,6 (w/c?).

6. [TotHOE yCKOpEHUE PaBHO:

a=a?+a? a=+19,6% +1,2% = 19,64 (wcd).

Otger: 1) ® = 14 pao/c; 2)v =14 m/c; 3) € = 12 pao/c?;
4) ax = 1,2 m/c%; 5) a, = 19,6 m/c?; 6) a=19,64 m/c2.

OIIK-2.3. IleMOHCTpUPYeT yMeHUE NPUMEHATh KOHKPETHbIE 3AKOHbI U METO/IbI €CTeCTBEHHbIX
HAYK JUI KOMILIEKCHOT'O pellleHusl TPOM3BOCTBEHHBIX 3a/1a4

IlepBbIii 3Tan (IOPOroBoil ypoBeHb) — NOKa3bIBaeT CGOPMHUPOBAHHOCTH NOKA3AaTEJIA KOMIICTEHIUH
«3HATH»

1. B kanwuisipHoil TpyOke paamycom 0,5 MM JKMIKOCTh MOAHsAJAch Ha BbicoTy 11 MM. OueHuth
IUIOTHOCTH JAHHOM KHUJKOCTH, €CH €€ Ko (ULIMEHT MOBEPXHOCTHOTO HATSKEHHs paBeH 22 MH/m.

a) 820 xr/m3 ;

0) 600 kr/m3 ;

B) 700 kr/™M3 ;

r) 800 Kr/M™M3.

2. Boznyx mox mopmHeMm Hacoca umen naienune 105I1a u o6pem 200cMm3. Ecnm Tremrieparypa raza He
u3MeHuTcs, To 00beM 130 cm3 oH 3aiiMeT npu AaBIEHUU

a) 1,5°104 Ila;

0) 1,3+104 Ila;

B) 2105 Ila;

r) 1,5105 ITa.

3. Temo paBHOMEPHO JBIKETCS IO MIockocTd. Cuila JaBJeHHs Tela Ha ITUIOCKOCTh paBHa 20 H, cwra
tperus 5 H. KoadduumeHTt TpeHus ckonbxeHus: paBeH

a) 0,8,

0) 0,25,

B) 0,75,

r) 0,2.

4. Teno HauMHaAeT BpallaThbCsi OTHOCUTEIBHO HEIMOJBIM)KHOM OCH C YIVIOBBIM YCKOpPEHHEM &=2t"2.
VYKaxxuTe 3aKOH U3BMEHEHUS YTII0BOU CKOPOCTH.

a) ®=2t"3;

b) =2/3 t"3;

C)w=4t;

d)o=3t"2.

5. Teno nmepemectunoch u3 Touku A B Touky B. Ilepemernienue tena — 37o0. ..

a) JUTMHA TPACKTOPHH;

0) BEeKTOp, TPOBEICHHBIN U3 TOYKUA A B TOUKY B;

B) IIyTb, IPONACHHBIN TEIOM;

T') JIUHUH, TI0 KOTOPBIM JIBIDKETCSI TEJIO.

Kroun
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6. YcTaHOBUTE COOTBETCTBUSL.

1. 3akon Faycca AJIA SJICKTPHUYECCKOI'O I10JIA. a) HOK&SHBaeT, YTO BHUXPEBOC MArHUTHOC II0JIE MOXET
BO3HUKHYTb KaK OT OJJICKTPUYCCKOI'O TOKd, TaK H OT
HU3MCHCHUA BHCKTpH‘ICCKOﬁ HHAYKIOUU.

2. 3akoH Dapajes. 0) OnucbiBaeT CBs3b MeXAy SNEKTPUYECKUM U
MarHUTHbIM  nonamu.  YTBepxgaeT, uYTo  poTop
3MEKTPUYECKOrO MOMsi  paBeH CKOPOCTU  U3MEHEeHMs!
MarHWTHOro MoToKa, NMPOXOASLLEro Yepes3 onpeaenéHHyo

NMOBEPXHOCTb.

3. 3axoH ["aycca s MarHUTHOTO TIOJSL. B) YTBepxgaeT, YTO Hanuume 9neKkTpuyeckoro 3sapsiga
CO30aET AnNeKTpUYecKoe nose BOKPYr Hero.

4. O600mIEHHBIN 3aKOH AMITepa.. r) YcraHaenuBaeT, 4TO B NpuUpode He CylecTBYHT

MarHMUTHble 3ap4Anbl. YKasblBaeT, YTO MarHUTHbIE JTMHUK
nona Bcerga 3aMKHYThI.

A) 3akoH rMapocTaTMKM W a’dpocTaTUKM, COrnacHo
KOTOPOMY Ha Teno, MOrpyXEHHoe B XWMOKOCTb WNuW ras,
[AeNCTByeT BblTankuMBawllass Ccuna, YUCIEHHO paBHas
Becy 006bEMa XUAKOCTU UMK rasa, BbITECHEHHOIO TEJOM.

Kirou:
1 2 4
B 0 r a
Bropoii 3Tan (NPOABHHYTHIH YPOBeHb) — INOKa3bIBaeT CHOPMHPOBAHHOCTH IOKa3aTE/sd

KOMIIETCHIIUM «YMETb»: BBIOMPATh M HCIOJb30BAaTh HEOOXOAMMBIC MaTeMAaTHYeCKHE METOAbI M
BbIYHC/JIHMTE/IbHbIE CPEACTBA, a TaKKe TA0JMUbI U CIIPABOYHMKH, JOBOJNTH pellieHUe 3aJa4M 10
NPHEMJIEMOr0 (YHCJI0BOI0) Pe3ya1bTaTa H OLEHUBATH €r0 JOCTOBEPHOCTh

27
1. DHeprus cBsi3u siapa atoma amroMunust 1, Al paBHa ...

2. Konebanwusi, mpu KOTOPBIX (hu3uyecKasi BEITMUYUHA U3MEHSETCS C TCYCHUEM BPEMEHH 10
rapMOHUYECKOMY (CHHYCOHMIATbHOMY, KOCHHYCOHJIAJIbHOMY ) 3aKOHY, Ha3bIBAIOTCA ...

3. DHeprus, onpenensieMas B3auMHBIM PACTIOI0KEHUEM B3aMMOJICHCTBYOIIMX TEJ WIIM YaCTEH OJTHOTO U
TOTrO € TeJla, Ha3bIBACTCH ...

4. ... — XapakTepHbIE KPUTHUECKUE CKOPOCTH JBIKCHHS KOCMUYECKUX O0BEKTOB B TPaBUTAIIMOHHBIX
MOJIIX HEOECHBIX TEN M X CHCTEM.
5. ...— TepMOAMHAMHUYECKUN MPOLECC B MAKPOCKOMMYECKON CUCTEME, IIPU KOTOPOM CHUCTEMA HE

00MEHHUBACTCS TEILIOTOM C OKpYyKarolruM NpOCTPaHCTBOM.

Kiroun
1. 225 MhB
2. rapMOHMYECKUMU
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3. MTOTEHITUATIBLHOMN
4, KOCMMYECKUE CKOPOCTHU
5. A nmabaTudecKuil mporecc
Tpernii 3Tan (BBICOKMH ypPOBeHb) — MOKa3biBaeT C(OPMHPOBAHHOCTHL IMOKA3aTeJIs

KOMIIETEHIIUH «BJAJeTh»: CIOCO0eH MepeBOAUTh PeajbHYI0 33/1a4y Ha fA3bIK (HM3UKHU, BHIOMPATH

METOA

€€ peuaieHuss CTPOMTH npOCTeﬁmne MOJAEC/IM NPpHU PpPEHICHUUN l'[pO(l)eCCI/IOHaJIBHbIX 3ajaa4,

CaMOCTOSITEIbHO PACHIUPSATDH U YIJIYOJIATH 3HAHUS.

IpakTnyeckue 3ananus (pacueTHas padbora):

1. B pesynbrare m3MepeHuid auamerpa d Kamwuispa B CTEHKE JIETOYHBIX albBEOJ TOJIYyYCHBI
CIICTIYFOIIHE 3HAYECHUS: d1 = 2,83mux; d> = 2,82ux; ds = 2,81ux;
ds = 2,85 mx; ds = 2,87 mx. Haiitu cpenee apuMeTHIecKoe 3HauCHHe.

2. Baron maccoit m = 20 T, ABMXKYUIMICS paBHO3aMEJICHHO ¢ HadaJlbHOW CKOPOCThIO v = 36
KM/4, TIoJ1 ieficTBHeM cuiibl Tpenusi F = 6 kH ugepes HexkoTopoe Bpemsi ocranaBiuBaeTcs. Haiftu
paccTosinue, KOTopoe IpoiAET BaroH O OCTAHOBKH.

3. Hlapuk macco#t 100 r yman ¢ BeicoThl h = 2,5 M Ha TOPU30HTAIBHYIO IUIUTY M OTCKOYMII OT Heé
BCJIEACTBUE YIpyroro ypaapa 0e3 morepu ckopoctu. Ompegenure cpeanioro cuiry (F),
JIEHCTBOBABIIIYIO HA MIAPHK MPH yJape, €CIU MPOI0JDKUTETLHOCTh yaapa At = 0,1 c.

4. Onpenenute CUITy HaTsDKEHUS KaHaTa MpU NoabéMe rpy3a maccoud m=1,5T, ecnu 3a Bpems t =
2C OT HavaJia ABMYKCHUS CKOPOCTH BO3pocia oT vo=0 10 v=3,6 m/c.

5. Koneco paguycom R = 0,1 u Bpamaercs Tak, 4TO 3aBUCUMOCTD YIJIa IOBOPOTA ¢ OT BpeMeHH t
naéres ypaBHeHueM ¢ = A + Bt + Ct 3, tne B =2pad/c n C=1 pad/c®. Jns Todek, NeKalmmx Ha
00071e KoJIeca, HAWTH Yepe3 BpeMs t = 2 C mociie Havaia JBMKEHHS: 1) YIIIOBYIO CKOPOCTh ®; 2)
JIMHEWHYIO CKOPOCTH V.

Kiroun
1. Pemenne.

1. Cpennee apudmernueckoe 0 Haxommm mo popmyre:

- d,+d,+d,+d, +d,
3)
2. IloxcTaBinsieM YMCIIOBbIE 3HAUEHHSL:
— 2,83+2,82+281+285+287
d= - = 2,836(mx)

Omeem: 2,836

2. Pemenue.
2
y y LM
1. I[TpolieHHbIN MYTh MOKHO ONPENEIUTh 110 popmysie S = F
2 4
s 107-2-107 _ 147 ).
2-6-10°

Omeem: 167

3. Pemnenue.
2m
=——42gh.
At :

IloxacTraBuB crofa YHCIOBLIC 3HAYCHHUS, HAUIEM

F=- 262’11/2 .9,81-2,5 =—14(H).
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Omeem: 14

4. Pemenne.
T'=m g+ P
t
[ToacTaBUM YKCIIOBBIE 3HAYEHUS M BHIYHCIIHM:
3,60
T=1,50-10% 981+ =L+ 10* (H) = 17,4 (xH).
Omeem: 17,4
5. Pemenue.
1. I3BecTHO, YTO YIIIOBast CKOPOCTh (® = a (4+2t+1t%=2+3t2
o (t=2)=2+3-22=14 (pao/c).
2. JIuneitHast CKOPOCTH L HAWIAEM U3 COOTHOMICHUS L = MR,
v=(2+3t)- R
v(t=2)=14.0,1=14 (w/k).
Omeem: 14 u 1,4
du3nyecKkHe OCHOBbI MEXaHUKH.
1. [Tpenmer ¢pu3uku u €€ cBsA3b C IPyrUMU HayKaMu. ENUHUIBI GU3NUECKUX BETHYUH.
2. CKOpOCTh U IyTh MPH MOCTYNATEIHHOM JIBUKCHHUU.
3. VY CKOpEeHHE U €ro COCTaBIISIONIHE.
4. VYrIi10Bas CKOPOCTh U YIIIOBOE YCKOPEHHE.
5. [lepssiit 3akon HetoToHa. Macca. Cuia.
6. Bropoii 3akon HeroToHa.
7. Tpernii 3akoH HeroToHa.
8. Cuna TpeHwusl.
9. 3aKkoH coxpaHeHus umiyibca. Llentp macc.
10. Oueprusi. Pabora. MomHoCTb.
11.  Kunernyeckas U NOTEHIMANIbHAs SHEPTUsl. 3aKOH COXPAaHEHMS SHEPIUU.
12. MoMeHT uHepIUH TBEPIOTO Tela.
13.  Kuneruueckas sHeprus BpalieHus.
14. MowmeHT cuiibl. YpaBHEHHE JHHAMUKU BPAIaTEIbHOTO IBUKEHHUS TBEPIOTO TEa.
15. MomeHT umnysbca U 3aKOH €ro COXpaHeHusl.
16.  Jledopmarmst TBEpIOTO TENA.
17. 3axonbl Kemuepa. 3akoH BCEMUPHOTO TATOTEHHUS.
18.  Cwuua Tspxectr u Bec. HeBecomocTb.
19.  Tloze tarotenus. Pabota u moTeHIuan Noist TATOTEHHUS.
20.  Kocmuueckue CKOpOCTH.
21.  HeunepuuanabHble cucTeMbl oTcueTa. CUilbl HHEPIHH.
22.  Mexannueckue kojeOanus. ['apMoHIUecKue KojaeOaH s U MX XapaKTePUCTUKH.
23.  CnoxeHHe OJJUHAKOBBIX TAPMOHHUYECKUX KOJICOaHUH.
24. Junamuka xKonebaTenpHOTO ABMKEHUA. MasTHHK.
25.  3aryxaroliue U BBIHYX/IEHHbIE KOJIeOaHusl.
26. Mexanuka xxuakocteid. JlaBineHne B )KHUIKOCTH H B Tase.
27.  VYpaBHeHHE HEpa3phIBHOCTU. YpaBHEHHE bepHyIM U cliecTBUE U3 HETO.
28. BsizkocTh (BHyTpeHHee TpeHue). JlamuHapHbie U TypOyJIeHTHbIE TeUEHUS.
29.  Meroabl onpeaeneHus BA3KOCTH.
30. OCHOBHOM 3aKOH PENSATUBUCTCKON TMHAMUKN MAaTEPUAIBHON TOUKHU.
31. 3aKOH B3aMMOJEHCTBUS MAacChl U SHEPTUU.

OcHOBBI MOJIEKYJSAPHON QU3MKU U TEPMOJIMHAMUKH.
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32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.

53.
54,

55.
56.
57.
58.
59.

60.
61.

62.
63.
64.
65.

66.
67.

68.

HwnhE

CTaTuCTUYECKUN U TEPMOJIUHAMUYECKUN METOIbI. OTIBITHBIE 3aKOHBI UACATBLHOTO rasa.
VYpasuenue Kinaiinepona-Meneneesa.
OcnoBHoe ypaBHeHne MKT uaeanbHbIX ra3os.
3akoH MakcBemia Juid paclpeieieHus] MOJIEKYJ HA€albHOr0 ra3a Mo CKOPOCTSM M 3HEPIUSM
TEIJIOBOTO JABUKCHUS.
CpenHee 4KCo CTONKHOBEHUH M CPEeTHss JTMHA CBOOOTHOTO IPO0Oera MOJIEKY.I.
OnbiTHOE noareepsxkaeane MKT. SBienue nepenoca.
OcCHOBBI TEpMOIMHAMHKH. YHCIIO cTeneHel CBOOOIBI MOJICKYJIBI.
IlepBblii 3aKOH TEPMOIMHAMUKH.
Pabora raza npu usmeHeHnu ero o0bEma. TermoeMKoCTb.
[IpuMeHeHune 1epBoro 3aKk0Ha TEPMOJUHAMUKH K U30ITPOLIECCAM.
Amunabarnyeckuit mporecc. YpaBuenue Ilyaccona.
KpyroBoii iporiecc (nukin). O6patumbie 1 HEOOpAaTUMbIE TTPOIIECCHI.
OHTpomnus U €€ CTaTUCTUUECKUN cMBICI. BTOpOii 3aK0H TepMOJMHAMUKHY.
PeanbHble ra3pl. Cuiibl ¥ NOTEHIMAIbHAS] SHEPTUS MEAKMOJIEKYJIIPHOTO B3aUMO/ICUCTBUSI.
Peanbnble rasel. YpaBHenune Ban-aep-Baanbca.
Peanibabie rasel. 3orepmsl Ban-aep-Baanbca u ux ananus.
BuyTtpeHHsist sHeprusi peasibHbIX Ta30B.
CaoiicTBa xuakocteil. [loBepXxHOCTHOE HATSKEHUE.
CwmaunBanue. Kpaesoii yrou.
JlaBneHue noa UCKPUBJICHHOU MOBEPXHOCTHIO )KUJIKOCTH.
KanunnsipHele siBneHus.
JIEKTPHYECTBO.

DneKTpocTaTUKa. DIEKTPUUYECKUH 3apsijl U 3aKOH €r0 COXPaHEHHUSI.
BzaumopeiictBue snekTpuueckux 3apsgoB. 3akoH Kymona. Dnektpuueckoe mone (OII).
Hanpspxennocts OI1. I'paduueckoe n3odpaxenue DI1.
Teopema Octporpanckoro-I'aycca u e€ npuioxenus. [IpyHIMN Cynepno3uuu 3IEKTPUUECKUX
IOJIEH.
Pabota npu nepemerienuu 3apsaa B JI1. [Totrenuunan, rpaguent noreHnuana 1.
[TpoBOAHMKY B 3JIEKTPUUECKOM MOJIE. DIEKTPOEMKOCTb, SHEPTHS 3apsKEHHOTO MPOBOIHUKA.
JusnexTpuku B 3nekTpuueckom node. [lonsgpuzanus AM31eKTPUKOB.
OneKkTpuueckoe TMoje B JUAIeKTpuke. JludnexkTpuyueckas MPOHULAEMOCTb. OJEKTpUYecKas
WHIYKIHUS.
Konzgencarop. D1eKTpOeMKOCTh CUCTEMbI KOHJIEHCATOPOB. DHEPT U ANEKTPUUECKOTO MO,
ONEeKTpUYeCKHil TOK W ero xapaktepucTuku. Cuna Ttoka. IlageHus HampsokeHUs |
AIIEKTPOJBIIKYIAS CUJIA.
Tox B Mmetamnmueckux mpoBogHukax. Comportusienue. [IpoBogumocts. 3akon Oma. Pabora u
MOIIIHOCTh TOKa. 3akoH J[xxoyns-Jlenna.
Pa3BeTBiennas anektpudeckas menb. [Ipasuna Kupxroda.
OCHOBBI 3JIEKTPOHHON TEOPUH MPOBOUMOCTH.
ONEeMEHTHI ¢buznyeckoi AIEKTPOHUKHU. KonrakTtHas pa3HOCTh MOTEHI[MAJIOB.
TepmoonnekTpuueckue sBieHus. PaboTta BeIxo/1a 3JIEKTPOHA U3 METalIa.
OMuccus NEKTPOHOB. TepMO3IIEKTPOHHAS YMUCCHS. DIIEKTPOHHBIE JIAMITBI.
Tox B mnonynpoBojnHuKax. 3anuparouuii ciaoi. I[loxympoBogHHKOBBIE NPUOOPHI  (JIMOJBI,
TPaH3UCTOPBI U JP.).
Toxk B x)kuaKoCcTIX. Dnektponns. 3akoH Dapanes.
Tox B razax. HecamocTosTeNnbHbIN U CAMOCTOATENbHBIN Ta30BbIE Pa3psiibl.

DJIeKTPOMarHeTu3M.
ITocTOssHHBIN MarHUT U KpyroBoM TOK. MarHuTHOE moJie.
XapakTepUCTUKH MarHUTHOTO TOJIS.
3akon buo-Caapa-Jlamiaca u ero npuMeHEeHHe 715l pacueTa MarHUTHOTO TOJIA.
3akoH Amrepa. [IpoBOgHUK C TOKOM B MarHuTHOM TtoJie. [lapamienbHbie TOKH.
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10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.
21.
22,
23.
24,
25.
26.
217.
28.

29.
30.
31.
32.
33.
34.
35.
36.

37.
38.
39.
40.

41.
42.
43.
44,
45.
46.

MarHuTHOE 1oJie COJICHOHUIA ¥ TOPOH/A.

Jua- napa- u peppomarautHeie Bemectsa. [Ipupona peppomarnernsma.
JIBr>keHHE 3apsHKCHHBIX YaCTHI[ B QJICKTPHYECKOM M MArHUTHOE MOJISIX.
O dexr Xomna.

]_[I/IpKy.]'IHHI/IH BCKTOpa MarHuTHOM HHAYKOUU. 3aKOH IIOJIHOT'O TOKa JJIs1 MarHUTHOI'O IIOJIA B

BaKyyMe.
SIBiieHME ANEKTpOMarHuTHOM MHAYKIUK. 3akoH Dapanes. [Tpasuiio Jlenua.
NunayktuBHOCTD KOHTYpa. CaMOMHIYKIIHS.
B3aumnas uHIyKuus.
Tpancdopmaropsi.
[lepemeHHbIN CHHYCOUIATIbHBINA TOK.
enu nepemennoro Toka (R, L, C).
Pe3onanc HanpshxkeHH 1 TOKOB. MOIIIHOCTD, BbIIEJIsieMasi B IIETIH IEPEMEHHOT0 TOKa.
DJNIEKTPOMArHUTHBIE BOJIHBI.
DneKTpOMarHuTHbIE Konebanus B konebarenbHoM KoHType (L, C).
Onruka. KBanToBasi npupoaa csera
OcHoBHbIe 3ak0HBI ONTHKH. [loHOE OTpakeHue.
OcHoBHbBIE (OTOMETPUUYECKUE BETMUNHBI U UX SIUHHUIIBI H3MEPCHHS.
Pa3BuTHe npencraBiaeHuil 0 IpUpoJIe CBETA.
WnTepdepenius cera. MeTopl Ha0t01eHNs UHTEPDEPEHIINM CBETA.
Pacuer untepdepeHIIMOHHON KapTUHBI OT ABYX HCTOYHHUKOB.
Hudpaxnus csera. [Ipunuun [toiirenca-dpenens.
Hudpaxius Opaynrodepa Ha TOHKO MIETH.
Hudpaxmus @paynrodepa Ha tupakKIIMOHHON pElIeTKE.
[Tonspu3zanus cBeta. EcTecTBeHHBIN U MOISPU30BaHHBIN cBeT .3akoH Maitoca.

Honﬂpmaum{ CBC€Ta IPU OTPAXKCHUU W NPCIOMIICHHMHU HA I'paHUIC ABYX IAUIJICKTPUKOB. 3akoH

bprocrepa.
KBaHTOBBIE CBOIICTBA CBETA. TEIIOBOE U3ITyUYEHHUE U €r0 XapaKTEPUCTUKHU.
3akoH Kupxroda.
3akonsl Ctedana-bonsiiMana u Buna.
KBanToBas runotesa nznydenus u Gpopmysna Ilnanka.
®dotorddext. 3akoHbI BHEHMIHETO PoTorhPexTa.
VYpaBHeHue DiiHITelHA U1 BHEIIHEro GpoTtoaddexra.
Macca u ummyibsc (POTOHa, 1aBJICHUE CBETA.
O¢pdexr Komnrona u ero snemeHTapHas TEOPHSL.
DJleMeHThl KBAHTOBOMH (U3UKU aTOMOB
Mogenu aromoB Tomncona u Pezepdopna.
JIuneituatsiii cnektp aroMa Bogopoaa. [loctynarsr bopa.
Crnextp aToma Bopopoza 1o bopy.
KBaHTOBast TEOpHSI CTPOEHUS MHOTOAJIEKTPOHHBIX ATOMOB.
DJieMeHTHI (U3NKH aTOMHOIO siApa
OO61ue cBeieHNs O CTPOCHUU aTOMHBIX SJIED.
EcTecTBeHHas pailnOaKTUBHOCTb. 3aKOHBI PaJJUOAKTUBHOIO paclaja.
Snepnas peaknus. ickyccTBeHHAs! paiiOaKTUBHOCTb.
Oueprus cBs3u. Jlepekt macchl aTOMHOTO A/1pa.
Peakuus nenenus. Llennas peakius.
Peakuus. TepmosinepHas peakuusi.

4. METOAUYECKHUE MATEPHUAJIbBI, ONPEAEJIAIOINUE ITPOLHEAYPbBI OHIEHUBAHUA

3HAHWM, YMEHUM, HABBIKOB 1 (MJIN) ONIBITA JEATEJbHOCTH

Texkymuii KOHTPOJIb
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Onpoc Kak CpeACTBO TEKYIIEro KOHTPOJS MPOBOAUTCA B (JOPME YCTHBIX OTBETOB Ha BOIPOCHI.
CryneHT oOTBe4aeT Ha TIIOCTaBIEHHBIM BOIIPOC cpa3y, BpeMsT Ha TIOATOTOBKY K OTBETY HeE
MIPEAOCTABIIACTCA.

[IpakTuyeckne 3aJaHusi KaK CPEACTBO TEKYIIEr0 KOHTPOJS HMPOBOISATCS B MUCBMEHHOH (opme.
CrynenTy BblIaeTCs 3a1aHue U npeaoctasiisgercs 10 MUHYT 171 HOATOTOBKHU K OTBETY.

IIpomeskyTOoUHAsI aTTeCTALMS
3aueT IpoBOAUTCA MNMYTEM IMOABCACHUA HTOIOB IO PpE3yJjibTaTaM TCKYHICIO KOHTPOJIA U
pe3yabTaTaM BBINOJIHEHHs pacdyeTHO-Tpaguueckol paboTbl. Eciam CTyleHT He CIpaBWICS C 4YacThIO
3aJJaHUN TEKYIIero KOHTPOJIsA, €My IPEAOCTAaBIsETCS BO3MOXKHOCTh CHaTh 3a4eT Ha HTOTOBOM
KOHTPOJIbHOM MEpOINpPHUATUH B (hOpME OTBETOB Ha BOMPOCHI K 3a4€Ty MJIM TECTOBBIX 3aJJaHUH K 3aueTy.
®opmy 3aueTa (ONpoc UK TECTUPOBAHKE) BEIOMpAET IIPENOJaBaTelb.
Ecnn 3ader npoBoautcs B (opMe OTBETOB HAa BOIPOCHI, CTYJEHTY HpeIJlaraercs OAUH WM
HECKOJIbKO BONPOCOB U3 TMEpPEYHs BOMNPOCOB K 3adeTy. Bpems Ha NOIrOTOBKY K OTBETY HeE
IPEOCTaBIISACTCS.

OK3aMeH NpOBOJUTCA B YCTHOM Qopme. M3 3K3aMEHALMOHHBIX BOIPOCOB cocTaBisgercs 30
HK3aMEHAIIMOHHBIX OmyeToB. KaXkplii OMIIET COCTOMT M3 TPEX BOMPOCOB. KOMIUIEKT 3K3aMEHAITMOHHBIX
OUJIETOB MpeACTaBIEH B y4eOHO-METOAMYECKOM KOMILIEKCE TUCIUITIIMHBI.

Ha noxaroroBky k oTBeTYy cTyA€HTY npenocraisercst 20 MUHYT.
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