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CTpyKTypa U cofiepKaHue ANCHUILUIAHBI
1. esn 1 3aja4¥ AMCLUIIMHBI, €€ MeCTO B Y4e0HOM mporiecce

Llens w3ydyeHuss JUCLUIUIMHBI «@PU3MKa» — YCBOEHHe CTyAeHTaMH (yHAaMeHTalbHbIX
TIOHATUM Y 3aKOHOB (HU3WKH, (U3NYeCKUX METO/I0B HCC/eIoBaHUS U aHaiM3a B oObeMe,
HeoOXoArMOM /17151 TpOdeCCHOHATBHOM JeATeTbHOCTH.

3aziauu U3ydyeHus AUCLUITUHBI « DU3UKa»:

copMHUpOBaTH y CTy/|eHTOB HayuHOEe MBIIIJIEHHe U TIPaBWIbHOE MOHMMaHWe (hHU3UUYecKux
TIOHSITHH, 3aKOHOB, TEOPUM U IPaHUL] UX IPUMEHUMOCTH;

paclMpuTh W YIAyOWUTh 3HaHWS CTY/IeHTOB 00 OKpy)KarolleM Mupe, O XapakTepe
B3aMMOCBSI3U (PU3MUECKMX 3aKOHOMEPHOCTeH C TIPUPOAHBIMU M aHTPOIIOTeHHBIMU SIBJIEHUSIMU;

00yudTh MeTOZaM W TIpHeMaM peIleHHs TMpPaKTHUecKnX 3a7au (UMK B paMKax
nipodecCrOHaTbHBIX KOMIIeTeHLH;

00yunTh MeTo/aM TIpoBeJieHHs1 (DHU3UUECKOrO SKCIeprUMeHTa, H3MepeHUs (U3NYecKux
BeJIMYMH, 00pabOTKY U aHa/IM3a SKCTIepUMeHTabHbIX IaHHbIX.

MuctprmiHa «®Pu3uKa» paccMaTprBaeTcs Ha 0ase mpe/cTaBieHui 0 Haubosee MPOCTBIX U
o0muyx (opMax [BM)KEeHUSI MaTepUd W MX B3aMMHBIX TpeBpallleHusiX, KaK Hayka, H3yuarolias
o01Ie CBOMCTBA M 3aKOHBI JBWKEHHS BellecTBa U Mosisl. [ToHATUHHBIN anmapaTt GU3UKU CTPOUTCS
Ha 0a3e Tpex OCHOBHBIX IIpe/ICTaB/IeHUI: MexaHUUYeCKHe HarJisiZiHble Tpe/CTaBeHus]; JIOTUKO-
MaTeMaTHUecKue TpeZcTaBieHus; ¢unocodpckoe o00CHOBaHWE (HU3UUECKUX TpeJCTaBIeHHMH.
OCHOBY MOHATUIHOTO arrapara GU3UKU COCTABJISIOT PU3NUeCcKre BeJTMUMHbI, (U3nuecKre 3aKOHbI,
e/IMHULIbI U3MepeHUs (PH3UUYeCKUX BeIMYMH U MeTO/bl MCC/Ie/I0BaHUSI.

N3yueHue GU3MKU OCYILECTB/SIETCS TI0 Mepe T0C/Ie/loBaTe/bHOIO [leTa/lbHOIO M3/10’KeHUs
COZlep)KaHHsl ee OCHOBHBIX pa3/ielioB: MeXaHWKa, MOJIeKy/spHas (u3uKa, KomeOaHusi U BOJIHBI,
3JIeKTPUUYECTBO U MarHeTU3M, OINTHKa, (Gu3MKa atomMa W sijepHas (usuka. [Ipu paccMoTpeHUUH
¢usrueckux siBjieHHN (QopMUpyeTcsl TpefcTaBieHHe O (PU3WUYeCKUX BeJMYMHAX M OCHOBHBIX
3aKOHOMEPHOCTSIX B3aUMOZelCTBUS Bell[eCTBa U TOJIs.

[TpeameToM wu3yueHWs yuyeOHOW JUCIUTIIMHBI «PU3MKa» SBSIOTCSA TPOCTbIe U OOIIHe
dbopmbl /IBIKEHUsT MaTepuM W MX TpeBpalljeHus, oO0ijue 3akKoHbl (U3UKU, TeopeTHUecKhe U
5KCIepUMeHTa/IbHble MeTO/Ibl UCCTIeJ0BaHuUs (PU3NUECKUX SIBJIEHUH.

HeoTbemsieMoii yacTeio Kypca «®u3MKa» SIBJSIOTCS TPAaKTHKYM [0 peLIeHWI0 3aiay U
nabopaTopHbld MpakTUKyM. Ha mMpakTHKyMe IO pelLleHHIO 3aJau 3aKpervisieTcsi TeopeTUdYeCKUi
MaTepHaJl JIeKLIMH, 0CBaUBalOTCs METO/bl U MaTeMaTHyecKue TIpreMbl pellieHust (Gr3UyecKux 3afiau.
JlabopaTopHbIii IPaKTHKYM, IT03BOJISIET SKCIIePUMEHTA/TBHO U3ydaTh Gr3nyecKre 3aKOHOMEPHOCTH,
OCBavBaTh TNPUHLIUIBLI TIPOBejeHUs] (U3MUeCKOT0 SKCIepUMeHTa M U3MepeHu (Qu3nuecKux
BeJINUKH, 00pabaThiBaTh, aHAIM3UPOBATh ¥ CUCTEMATU3UPOBATh MOJTyYeHHbIe SKCTIepUMeHTabHbIe
JlaHHbIe.

2. Mecto aucuumiuebl B crpykrype OOII BO

OucuuruiiHa «®@usmuka» oTtHocuTcsi K 670Ky B1.0.25 06s3aTenbHOM yacTh MPOTrpamMMbl
OakanaBpuaTa 1o HampasieHuto moarotoBkd 09.03.01 «MuHdopmaTrka ¥ BBIUMC/IUTETbHAS
TeXHUKa», NMpoduab «KOMIbIOTEpHbIE CHUCTEMBI U CETHW», OTHOCHUTCS K MaTeMaTU4ecKOMy |
€CTeCTBeHHO-HAyYHOMY ILMKIy. V3yueHue [aHHOM [AUCIMIUIMHBI 0a3upyeTcsi Ha ILIKOJIBHOM
MO/IFOTOBKE CTY/IeHTOB 10 MaTeMaTyrKe U (pr3UKe.

Cojiep)kaHue [JUCLIMIIIMHBI B3aMMOCBSI3aHO C AUCLMIVIMHAMU «MaTeMaTHUecKuil aHaliu3»,
«Anrebpa ¥ reoMeTpUsi» U CITY>KAT OCHOBOM [I7IsI OCBOEHUSI MHXXKeHePHO-TeXHUUYeCKUX JUCLUILTHH.

OucuunivHa «®usmnka» (GopMuUpyeT y CTy/IeHTOB TeopeTHYeCKHe 3HaHWs U MpaKTU4YecKue
HaBBIKM B Pa3/IMyHbIX o0nacTsix (U3MKU (MexaHWKa, MOJeKy/isipHasi (M3MKa U TepMOJUHaMUKa,
5/IEKTPUYeCTBO UM MarHeTusM, OINTHKA, (u3MKa aromMa U sifiepHas (U3MKa); LeJ0CTHOe
rpeficTaB/ieHre O (U3NYECKUX TIpoLeccax U SIBJEHUSIX, MPOTEKalIUX B TPUPOJEe; HaBBbIKU
VICTIO/Ib30BaHUsI COBPEMEHHBIX HayUHbIX MeTO/I0B MTO3HAHKS NPUPO/bl U B/laJleHre UMH Ha YPOBHE,



HeoOXOZAWMOM [i/Ifl pelleHus] TPaKTUUYeCKWX 3a7au IPU  BBIMOJIHEHWH TPodeCcCHOHaIbHBIX

00513aHHOCTeA.
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3. TpedoBaHus K pe3y/ibTaTaM 0CBOEHHsI COAEP)KAHUS AUCHUTTHHBI

Koz v HanmeHoBaHue
KOMIIeTeHLIUH

VHAUKaTOphI TOCTKeHUH

KOMITeTeHIUH (110

peann3yeMon AUCIUIIMHE)

[TepeueHb MIAHUPYEMBIX pe3y/IbTaTOB

OIIK-1. Criocoben
TIPUMEHSITh
eCTeCTBEeHHOHAYUHbIe
1 00IIeMHXeHepHbIe
3HAHWs1, METOZBI
MaTeMaTHueCcKOro
aHanM3a u
MO/Ie/TUPOBAHMS,
TEOPeTUYeCKOro U
9KCIIePUMEHTATbHOTO
UCCIeJOBAHUS B
ripoheCcCuoHaTBHOMN
JeATeTbHOCTH.

OIIK-1.1. Criocoben
aHanM3UpOBaTh
€CTeCTBEHHOHAYUHYI0
CYIIHOCTB TIpO6JIEeM,
BO3HHKAOL[MX B XOJie
ripodheccoHaNbHOM
JiesATe/IbHOCTH

3HaTh: OCHOBHBIE 3aKOHBI (DU3UKU U TPAHULIBI UX
MIPUMEHHUMOCTH; OCHOBHbBIE BeJTUUMHBI u
(v3uueckre KOHCTaHTHI, UX OMpefiesieHue, CMbICT,
CTIoCOOBI U eIMHULIBI UX U3MEPEHMUS.

YMmerb: ykas3aTh, Kakvde 3aKOHBI OIKMCHIBAIOT
aHHoe siBjeHWe WM 3(G®deKT; WNCTONKOBLIBAThH
CMbICT ~ GU3UYECKUX BeMWUYMH M TIOHATHI;

3dlMUCbIBATh YPABHEHUS OJIA Cl)I/IBI/I‘—IeCKI/IX Be/IMUVH B
cucreme CI/I, HCII0/Ib30BaTh pA3/IMUYHbIE METOAWKHU

(bU3MUeCKUX H3MepeHUH u 06paboTku
9KCTIepUMEHTaTbHBIX JTAHHBIX TeXHUUECKHX
npobsieM.

BiiajieTh: HaBbIKAMH MCIIO/Ib30BAHUS OCHOBHBIX
ob11er3MUeCcKUX 3aKOHOB M TPUHIUIIOB B
Ba)KHEHIIINX MPAaKTUUYECKHX TIPUIOXKEHUSIX;

METO/IOJIOTHel pellleHnust 3a/jau BCEX Pa3/iesioB
obrmelt (GDU3MKK, B TOM YWC/Ie 3aJau, /s pelieHus
KOTOPBIX HEeOOXOAWMBbI 3HAHUS W3  Pa3TAUHBIX
pa3/e/ioB TUCIIUTUIUHEI.

OTIK-1.2. CriocobeH
pelliaTh CTaHAAPTHbIE
nipodheccroHaTbHEIE
3a/lauM C IPUMEHEHUEM
eCcTeCTBeHHOHAYYHBIX U
o01enHKeHepHBIX
3HaHUU, METO/I0B
MaTeMaTU4eCKOTO
aHanM3a u
MOZIeTMPOBaHUS

3HaTh: Ha3HAueHWe W TIPUHLUMBI  JeHCTBUS
BOKHENIINX  (U3NUECKUX TIPUOOpPOB, METO/BI
TeOPeTUUeCKUX u 9KCTIIEePUMEHTATEHBIX
WCCIIeZIOBaHUM.

YMmern: TI0/Tb30BaThCS obopyZioBaHMeM,

U3MepUTeTbHBIMUA MpUbopaMu. BEITIONMHATE aHATU3
(r3ruecKux TPOL[eCCOB C TpYMeHeHHeM
COBpeMeHHbIX MeTO/[0JIOTHH.

Braperb: TOHATHSIMM M 3aKOHaMU  (PU3UKU,
MeTOJ]JaMH TIpUMeHeHUs1 (U3UUeCKUX 3aKOHOB U
MPOL[ECCOB, MeTo/JaMu (PU3UKO-MaTeMaTU4eckoro
aHanM3a J/1s1 pellieHus eCTeCTBeHHOHAYYHBIX 3a/1ay,
(bU3UUeCKOT0 MOJE/NMPOBAaHUS B  WHXKEHepHOU
MpakTHKe; 00pabOTKM W  HMHTEpPIpPeTHPOBAHUS
pe3y/IbTaToOB 3KCIIepUMeHTa.




4. CTpyKTypa M cofiep)XaHHe JHCIMILINHBI

4.1. O6bem yueOHOI JUCIUTIMHBI M BU/IbI y4e0HOH padoThI

O0beM yacos (3a4. ef.)

Bu/; yuedHo# padoThl

Ounas ¢opma 3aouHas ¢opma
1 cem. 2 ceMm. BCEro 1 cem. 2 cem. BCEro
OOmas yueOHasa Harpy3ka (Bcero) 144 108 (7235:q 144 108 952
(4 3au. en) (3 3au. ejx) en) * (3 3au. ex) (3 3au. ex)|(6 3au. ex)
O0s3aTe/ibHAsA ayUTOPHAaA ydeOHasi
Harpys3ka (Bcero) 68 51 119 10 10 20
B TOM YHCJIE;
Jlekuun 34 17 51 4 4 8

CeMMHApCKUe 3aHITUSI - - - - - -

[IpakTyeckue 3aHATUS - - - - - -

JlabopaTopHbie pabOTEI 34 34 68 6 6 12

KypcoBasi paboTa (KypcoBo¥i POEKT) - - - - - -

Ipyrue GopMbl U METOZBI OpPraHU3aI[uu
obpa3oBaTebHOTO nporiecca
(pacuemHo-epagpuueckue pabombil,
epynnoeble OUCKyccuu, po/eeble Uzpbl, - - - - - -
mpeHUHe, KOMNblOmepHble CUMYAAYUU,
UHMepaKkmueHble fAeKyul, CeMuHaphbl,
aHaau3z 0en08blx cumyayuti u m.n.)

CamocTosiTe/IbHasA padoTa cryeHTa /

opMa KOHTAKTHOH paBoTEI 40/36 21/36 61/72 100/34 62/36 162/70

qDopMa daTTeCTalus 3K3dMeH 9K3dMeH 9K3dMeH 3K3dMeH

4.2. CopeprxaHue pa3je/ioB JUCHUII/IMHBI

Cemectp 1

Tema 1. MexaHuKa.

Jlexkuus 1. Beenenue.

Beesenvie. Ilpeamer ¢usvku. Pusrka M ecTecTBO3HaHMe. AHalW3 W CUHTE3 B TIpoLiecce
TI03HAHWsI OKPY KaroLero Mypa. Posb 3kcrieprMeHTa B rpoLiecce ro3HaHUs.

Jlekuyst 2. KuHemaTtrka MaTeprabHOW TOUKU.

[Tpocreiiie ¢usnyeckue Mofend. [loso)keHrWe MaTepuasbHOM TOUKWM B IPOCTPAHCTBeE.
MexaHuyeckoe asrkeHre. KooparHaTel U pailiyC-BeKTOpP TOUKU. BeKTop nepemellieHus, TpaeKTOpUs,
MI'HOBeHHasi CKOPOCTb TOUKH.

Jlexuys 3. KuHeMatyrika BpaijaTe/ibHOrO [JBUKEHUS.

[IBrKeH1e TOUKU 110 OKPY>KHOCTU. YT/I0Basi CKOpPOCTb. CBSI3b JIMHEHHOM U YTJIOBOM CKOPOCTEH.
[IBrrKeHNe TOUKH I10 NPOM3BO/IBHOM TpaeKTopyu. HopmanbHOe M TaHreHIMalIbHOe YCKOPEeHHe TOYKU.
Paziyyc KpyBH3HBI U LIEHTP KPUBU3HBI TIPY [IBV)KEHUU 110 KPUBOJIMHEHOM TPaeKTOPHU.

Jlekuyst 4. [lnHamuKa MaTepranbHOM TOUKW. CHbI B TIpUpPOZIE.

[epBbiii 3akoH HbtoToHa. VHepiuanbHble W HeWHepLMaibHble CHCTeMbl OTcYyeTa. BTopoi
3akoH HerotoHa. Tpetuii 3akoH HeroToHa. @yHAaMeHTalbHble B3aUMOJENCTBUSL B NpUpOJe. 3aKOH
BCeMHUPHOro TaroteHus. Crna TsokecTH, BeC Tesia. Cusbl yrpyrocty. CUmbl CyXOro M BS3KOIO TPeHUS.
Cusbl afre3uy. Y paBHeHUe [IBYDKEHUS TeJla [TepeMeHHOHW MacChl.

Jlekuust 5. Pabota, MOIL{HOCTB, SHEprusi.

PaGota cum, SHeprus, MOIIHOCTb. KuHeTHueckass SHepPrus MaTepUajbHOM  TOUKH.
[ToTeH1manbHas 3Heprust BbIYKMC/IeHYe [I/1s1 [PaBUTALMOHHbIX Y YIIDYTUX CHJL.

Jlexuys 6. [luHamMuKa BpalljaTe/IbHOTO ABUKEeHUS.

TBeppoe Teno Kak cACTeMa marepyaibHbIX Touek. MomeHT mHepimd. Teopema IllTeliHepa.
OcHOBHOe ypaBHeHHWe [MHAMUKW BpalaTeJIbHOIO [BWKEHHsS TBepJOro Teja OTHOCUTEIbHO
HEMo/IBI)KHOU ocy (YpaBHeHHe MOMeHTOB). KrHeTHyeckasi sHepruisi BpallaTe/lbHOTO JABKEHHSI.
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Jlekius 7. 3aKOHBI COXpaHeHUs B MeXaHUKe.

3aKOHbI COXpaHeHUs: MeXaHUUeCKOM SHepruy, UMIy/abca U MOMEeHTa UMITy/IbCa (TMPOCKOIbI).
LleHTp Macc, ypaBHeHMe JBIKeHUs LjeHTpa Macc.

TsaroreHve. DieMeHTbI TeOpyH Mosisd. 3akoHbl Keruiepa. 3akoH BceMUpHOro TsroteHus. [lose
TATOTEHUs], HalIPSDKEHHOCTb, NoTeHuas1. KocMryeckye CKOpOCTH.

Jlekuus 8. HerHepLMaibHble CHUCTEMBbI OTCUeTa.

Cunbl MHEpLMM TIpY TIOCTYTIaTelbHOM JIBVDKEHHMM CHUCTeMbl OTcueTa. lleHTpoOexHast cuma
vHepumu. Cuia Kopromnumca.

Jlekius 9. DneMeHTHI CrielaIbHOM TeOPUM OTHOCUTETbHOCTH.

[Tpeobpa3zoBanuss Tamunes. TlpuHimn oTHocutensHOCTH ['amunesi.  TMoctynmater  CTO.
I[Tpeobpa3oBanwst Jlopenija. CnezncTBus U3 npeobpa3oBanmii JIopeHija. PesisiTuBrCTCKast JIHAMUKa.

Tema 2. MexaHuKa >KUJKOCTel U Ta30B.

Jlekms 10. MexaHvika »KMIKOCTel U ra3os.

MexaHryeckrie CBOKMCTBA XKUJKOCTeN 1 ra3oB. [laByieHre B XUIKOCTSIX U ra3ax. 3akoH Ilackars.
Pacripesiesienne faBrieHyst B MOKOSAMXCA KUOKOCTAX U rasax. Cwia Apxumeza. YcjioBue IjlaBaHUS
Tes. JIBrkeHUe >KUAKocTell M ra3oB. CralMOHapHbIA TMOTOK. JIMHMM U TPyOKM TOKa. YpaBHeHHe
HepaspbIBHOCTH CTPyW. YpaBHeHWe bepHym. JlamuHapHoe u TypOyseHTHoe TeueHue. Umciio
Petinonbaca. @opmysa Ctokca.

Tema 3. Konebanuisi 1 BOJHBIL.

Jlexiust 11. MexaHrKa KoJsie0aTe/IbHOTO IBHYKEHMSI.

FapMoHnueckue KosiebaHUsI M MX XapaKTepUCTUKU. MexaHWKa KojebaTenbHOro JBYDKEHHSI.
YpaBHeHve [BWKEeHUsI MaTepuaJbHOM TOUKW M0 [eMCTBMEM YIPYrod CWIbl U €ro pelleHue.
[Tpy>kxvHHBIM MasTHUK. PU3NUECKUM MasSTHUK. MaTeMaTMueCKuld MasTHUK. YpaBHEHUe 3aTyXaroluX
Ko/ebaHWi W ero pelleHWe. YpaBHeHWe BBbIHY)KIEHHBIX KosiebaHWii M ero peleHue. Pe3oHaHC.
Pe3onaHc B npupofie 1 TexHuke. CiokeHre TapMOHWYECKHX K0osie0aH M.

Jlexiust 12. MexaHU4ecKrie BOJTHBI.

I[TpozionbHBIe U TONiepeuHble BOTHBL. Y paBHeHMe Oeryiiel BOHbL. AMITIUTY/Ia, YacToTa, J/IMHA
BOJIHBI, (pa3oBasg CKOpPOCTb BO/IHBL BonHoBoe ypaBHeHue. [IpuHimn cyneprio3uuuu. ['pynmoBas
ckopocTb. VIHTepdepeHLs BosH. CTosiurie BO/HBL. 3BYKOBbIe BOHBL J(¢eKT [omniepa. YIbTpasByk.
WHudpassyk.

Tema 4. OCHOBBI MOJIEKYJISIPHOM (PHU3UKH.

Jlekuyst 13. OCHOBBI MOJIEKY/ISIPHOM (DU3UKU.

OCHOBHBIEe TIOJIOXKEHUSI MOJIEKYJIIPHO-KUHeTUUeCKoM Teopud. Mogenb WjeanbHOro rasa.
OcHOBHOe ypaBHeHHe KMHeTUYeCKOW TeOpuU ra3oB. Y paBHeHue KiarnelipoHa-MeH ieneeBa.

Jlexuys 14. I'a30Bble 3aK0HbI. F30mporieccsl.

PaBHOBeCHbIe TpoLIecChl B Hlea/lbHOM rase. M3omporiecchl: U30X0pUyecKuid, n306apruueckut,
V30TepPMUYECKUU.

Jlekuust 15. PeanbHble rasel. YpaBHeHue Ban-zep-Baasbca.

PeanbHble rasel. MosekysisspHble Cubl. YpaBHeHue BaHo-znep-Baanbca. M3otepmel Bas-gep-
Baanbca 1 3KcriepUMeHTa/bHBI U30TePMbI peaslbHbIX ra30B. BHYTpeHHsisi SHeprusi peajbHOrO rasa.
OddexT Ixoyns-Tomcona

Tema 5. CraTvcTiueckas (pu3MKa ¥ TepMOJUHAMYKA.

Jlekuusa 16. Pacripeenenus Makcsesuia, ['aycca v bosbrmana.

Cratuctryeckasi (pu3vka. MakcBe/UIOBCKOe pacripefie/ieHHe MOJIeKysl rasa 0 CKOPOCTSM.
Pacripesienenvie bonbiivana. bapomeTpuueckas opmysna. Pacnipesienenue I'aycca.

Jlexuus 17. IlepBoe 1 BTOpOe Hauai0 TePMOJUHAMUKH .

I[epBoe Hayano TepMOAMHAMUKH. YHC/IO CcTereHell CBOOObI MOJEKY/Ibl. 3aKOH PABHOMEPHOTO
pacripe/ieJieHusi SHEPTUM 110 CTereHsiM CBoOo/bI. TerioeMKOCTb HiealbHOTO ra3a. AzvabaTiyecKuii
NpoIiecC Kak H3ompoliecc. YpaBHeHWe aznuabatbl. IloymrpornHeli mpotecc. IlpriveHeHre miepBoro
Hayajia TepMO/IMHAaMUKU K U30IIPOLieccaMm.

Btopoe Hauano TepmoguHaMukd. OOpaTMble W HeoOpaTWMble TIIpOLIECCHl. VipeanmbHast
TeryioBas MalllMHa W ee Ko3(p¢uuyeHT rosiesHoro JeiictBus. Llukn KapHo. OHTpomnwms.
TepMoarHamMHUYecKasi BepOSITHOCTb COCTOSTHUSL. JHTPOIHS U OecriopsizioK.



Cemectp 2

Tema 6. D1eKTpUUecTBO.

Jlekuust 18. DyekTpocTaTyka.

OnekTpryecKr 3apsf. 3akOH COXpaHeHWs S/eKTpUYeckoro 3apsga. 3akoH KyroHa.
Onekrpuueckoe rosie. HarnpspkeHHOCTb W IOTOK HArpsDKeHHOCTH 3/IeKTpUYecKoro mnosis. Teopema
laycca u eé mprMeHeHre. PaboTa mpu mepeMelljeHUH 3apsiia B /1eKTpUueckoM Tiosie. LupKysisimust
BekTopa E. [loTeHiuan u pasHOCTb NOTEHLUA/IOB. DKBUIIOTEHLMa/IbHbIe [TOBePXHOCTU. CBA3b MEXIY
HarpspKeHHOCTBIO U TTOTEHLIMA/IOM.

Jlexkuus 19. IIpoBOAHUKY B 3/1IEKTPUUECKOM I10JIe.

PacripesienieHrie  3apsiioB Ha TPOBOJHUKE. OJIEKTPOEMKOCTb. KoHZeHcaTop, coeAuHeHUe
KOH/IeHCaTOPOB. JHeprus 3apsDKeHHOro KoHeHcaropa. [1/10THOCTL SHeprun 3/1eKTpUYecKoro nojis.

Jlexkuyst 20. [IM3/1eKTPUKU B 37IEKTPUUECKOM T10J1€.

BekTop mnonspusanyy, BeKTOp 3/eKTPUYECKOTr0 CMeLeHUs] U MX CBSA3b C HAallpPSUKeHHOCTBIO
3/1eKTpUYeCcKoro nosist. [luanekrpryeckasi BOCHPUMMYMBOCTD U TIPOHML[@EMOCTb.

Jlekuyst 21. TTOCTOSHHBIN 3/IEKTPUYECKAN TOK.

[TnotHOCTE TOKa. CoOMpOTHB/EHME MPOBOAHUKOB. CBepXMPOBOAMMOCTb. JIeKTPOJABKIKYILAs
cuna (BJC). 3akoH Oma /11 yyacTKa Lielld B BeKTOpHOM (AuddepeHImanbHOM) ¢dopme. 3akoH
Ibxoyns-Jlenua. PasBeTBnieHHble anekTpuyeckre Lend. [IpaBuna Kupxroga. DneKTpuueckue TOKU B
MeTa/UlaX, BaKyyMe M rasax. OMMCCHOHHbIE SIBJIeHWs W UX IpuMeHeHue. VloHusanysi rasos.
HecamocTosiTesTbHbIN M CaMOCTOSITe/IbHBIN ra30BbIi pa3ps. [1nasma.

Tema 7. Marsetusm.

Jlekiusi 22. MarauTHoe 11oJe.

dusnueckye BeJIMUMHBI, XapaKTepusyrollye MarHuTHoe Iojie. 3akoH buo-Casapa-Jlariiaca.
3akoH Awmriepa. BsaumogeiicTBHe 37eMeHTOB TOKAa. MarHUTHasi WHAYKLYS W HamnpshKeHHOCTb
MarHUTHOrO I0JIsl. MarHuTHOe 1osie ABWKYLLErocs 3apsja, NpSMOJIMHENHOTO TIPOBOJHUKA C TOKOM,
KPYTOBOI'O KOHTYPa, COJIEHOU/a ¥ TOPOU/A.

Jlexuys 23. Cuna JlopeHya.

[IBrKeHYe 3apsDKeHHbIX YaCTWL] B MarHUTHOM Tojie. O¢dekT Xosia. LIupkynsaius BekTopa
MarHUTHOW MHAYKLMK. [TOTOK BekTOpa MarHMTHOM MHAYKLIMKU. Teopema ["aycca /11 MarHUTHOIO TIOJIS.
Pabora 1o repemelrieHH0 NMPOBOJHKKA U KOHTYPa C TOKOM B MarHUTHOM TI0JIe.

Jlekuus 24. DneKTpoMarHuTHas UHAYKLIWSA.

3akoH Papages. Ilpasuio Jlenya. Toku Pyko. CamomHAyKLMsS. VHAYKTUBHOCTb KOHTYpa.
TOKM npy pa3MblKaHWY U 3aMbIKaHUH Lieny. TpaHchopMaTopel. DHEprysi MarHUTHOTO TOJIS.

Jlexiust 25. D/IeKTpOMarHUTHbIE KOslebaHusl.

KonebatenbHbiii KoHTYP. duddepenipansHoe ypaBHeHHe cOOCTBEHHBIX KOieOaHMii B KOHTYPe.
3aTyxawole  ieKTpUueckue  KosebaHus.  BbIHYy)KJeHHble  S7eKTpuueckde KosnebaHUs B
TOC/IeZloBaTe/IbHOM KOHTYpe. Pe3oHaHC HanpsbkeHu. IIpumeHeHne pe3oHaHca B pajMOTeXHUKe.

Jlekuyst 26. [TepeMeHHBIH TOK.

[Tonyyenue mnepemeHHOro ToKa. IIpoxoXkKieHWe IlepeMeHHOrO0 TOKAa 4Yepe3 eMKOCTb U
VH[YKTUBHOCTb. BekTopHble jauarpaMmMbl. 3akoH OMa [yl TlepeMeHHOro Toka. MOIHOCTb
riepeMeHHOr0 ToKa. J(¢eKTBHbIe 3HAUEHHS TOKA Y HalpsUKeHUs!.

Jlekuust 27. OCHOBHBIE MOJI0’KeHUs1 TeOpuu Makcsesia.

B3avMOCBSI3b 3/1eKTPUUECKOr0 ¥ MarHWTHOro mojied. Buxpesoe snekrtpuueckoe rosie. Tok
cmeltieHus. [TostHast cucTeMa ypaBHeHME MakcBesiia B UHTerpajibHOU U B JuddepeHiaibsHoN hopme.

Tema 8. Onrrrika. KBaHTOBast npupoja UsmyveHus.

Jlekuyst 28. DniemeHTbI reOMeTPUUEeCKON ONTHKY.

3aKOHbI TeOMEeTPUUECKOM OINTUKWA. 3aKOHBI IPEeJIOM/IEHUS] U OTPaKeHWsI CBETOBBIX BOJIH.
[MonmHoe BHyTpeHHee oTpakeHue. [IpuHumn ®epma. ToHKue MH3bL 300pakeHWe TpeMeTOB C
TIOMOLLBIO JTMH3. AGepparjyiyi ONTHYeCKUX CHCTEM.

OcHOBbI  (pOoTOMETPUM. JHepreTvyeckue BeMWuMHbl (oToMeTpuM. IlOoTOK u3MyuUeHus.
OHepreTHueckasi CBeTUMOCTb (M3/ydaTelbHOCTb). JHepreTuueckass cuia cBeTa (CUaa W3/IydyeHus).
OHepreTuueckasi IpKOCTb (JTyUHMCTOCTh). DHepreTuueckasi OCBEIeHHOCTb (00/ydeHHOCT). CBeTOBBIe
BeJIMUMHBI poTomMeTpun. CBeTOBOM MOTOK. CBeTUMOCTb. IpKOCTh. OCBeI|eHHOCTb.

Jlekiyst 29. OCHOBBI BOJIHOBOM OMTHKHU.
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CgeroBasi BosiHa. KorepeHTHOCTb M MOHOXPOMAaTHMYHOCTb CBETOBBIX BOJH. VIHTepdepeHLs
cBeTa M MeToAbl HabmogeHus. [udpakius cpeta. IIpunuumn Troiirenca-®penens. Meton 30H
@penens. Judpaxuyss Ppenens. [Iudpakuus PpayHrodepa. [udpakiyss Ha MNPOCTPaHCTBEHHOU
pewetke. @opmysa Bynbga-bparros. [Tonspusanus. [ornoienve cBeta. 3akoH byrepa. PaccesHue
cBeta. Jlucrniepcus ceerta.

Jlekusa 30. KBaHnToBasi ipupozia U3ny4eHusl.

TersioBoe u3nyyeHue U ero xapakrepucTvky. 3akoH Kupxroga. 3akons! CredaHa-bosbimaHa
U cMmelrienusi Buna. @opmyna Panesi-[xunca. @opmyna [lnanka. Ces3e Mexay ¢dopmynoi [1naHka,
3akoHOM CredaHa-bosbliMaHa, hopmynamu BrHa u Pasnes-/xuHca. OnTuueckasi MTMpoMeTpusl.

Jlekupsi 31. OcHOBBI KBaHTOBOM oONTHMKU. BHemnuii (otosddekt. 3akoH CroneTosa.
YpaBHeHue DiiHIITelHa J/1s1 BHelllHero ¢oTtosddexTa. PotoHsl. Macca ¥ UMIysbC GoToHa. [laBneHue
ceta. ekt KomnroHa u ero teopusi. [IBoricTBeHHast KOPIyCKY/ISIPHO-BOTHOBasi IPUPO/ia CBeTa.

Tema 9. AToMHas1 U sifiepHast (pU3vKa.

Jlekuyst 32. OCHOBBI aTOMHOM (PH3KKH.

Crtpoenue aToma. 3aKOHOMEpPHOCTH B aTOMHBIX criekTpax. Mogenu atoma. Iloctynater bopa.
CrniekTp aTomMa Boziopozia 1o bopy.

O/neMeHTbl KBAaHTOBOM MexXaHUKU. KoOpryCKy/sipHO-BOJIHOBOM [lyain3M CBOMCTB BellleCTBa.
I'vnore3sa pe bpoiinda. BonHoBele cBoiicTBa BemjectBa. (COOTHOLLEHWe —HeorpeeneHHOCTeN
[eiizen6epra. BomHosas ¢yHkuus. YpaBHenue IlIpeaynarepa.

OneMeHTBbI COBpEMeHHOM (PM3MKH aTOMOB U MOJIEKY/1. ATOM BOZOpPO/ia B KBAHTOBOM MeXaHUKe.
KsanToBble uncria. @epmuionsl ¥ 6030HbL [lpunrun Ilaymu. Tlepriogpueckasi crcTemMa 371eMEHTOB
Menpeneesa.

Jlexuys 33. AToMHOe g/1po. 1 jepHble MOJeu.

3apsig 1 Macca aToMHbIX siziep. V3otonbl. CriiH U MarHUTHBIM MOMeHT sjpa. CocTaBHbIe YacTH
aToMHoOro sizipa. [ledekt mMaccbl. DHeprusi CBs3u siipa. Y CTOMUMBOCTG sjep. [Ipupoja siiepHbIX CulL.
B3avmogelicTBre HYK/IOHOB.

Jlexuys 34. Paii0aKTMBHOCTG. fl/iepHble peakLjuu.

3aKOH paJuOoaKTUBHOrO pacraja. fAnxepHeie peakuuu. IlpaBuna cmeluenusi. bera-pacraf.
HeirprHo. B3ammonpespaitieHust HyK/JI0HOB. HeUTponsl. fnepHble peakimn. Peakuyu fenenuss v
CHUHTe3a.

4.3. Jlekuum
No O0Bem yacoB
11/;1 Ha3Banue TembI Ouynas | 3aouHasn
¢opma ¢opma
1-li cemecmp
1 | Beegenue 2 -
2 | Kunemarnka MaTepraibHOM TOUKH 2 1
3 | KuHeMaTtuKa BpaljaTe/bHOTO JIBU)KEHUSI 2 -
4 | IuHamuKa MaTepuaibHOM ToukKu. CUJIbI B IPUPO/Ie 2 1
5 | Pabora, MOITHOCTb, SHEPIHs 2 1
6 | /InHaMuKa BpalaTe/bHOr0 IBUKEHUS 2 1
7 | 3aKOHbI cOXpaHeHUsl B MeXaHUKe 2 -
8 | HeunepianbHble CUCTEMBI OTCUETA 2 -
9 | DyieMeHTHI clieliMaabHOM TeOpUH OTHOCHUTEIbHOCTH 2 -
10 | MexaHMKa YKUJIKOCTel 1 ra30B 2 -
11 | MexaHvKa Ko/jie0aTelbHOTO IBUYKEHUSI 2 -
12 | MexaHWuyeCcKHe BOJIHbI 2 -
13 | OcHOBBI MOJIEKY/ISIDHON (PU3UKU 2 -
14 | I"a30Bble 3aKOHBL. M30MpoLeccsl 2 -
15 | PeasibHble rasel. YpaBHeHue BaH-iep-Baasbca 2 -
16 | Craructrueckas ¢usuka. Pacnipesienenust Makcgesia, 'aycca v Bornbimana 2 -
17 | TlepBoe 1 BTOpOe Ha4ya/0 TepMO/IMHAMUKHU 2 -
2-li cemecmp




18 | DnekTpocTaTvKa 1 1
19 | TIpoBO/IHMKH B 3/IEKTPUUECKOM T10JIe 1 -
20 | [dns/eKTPUKM B 371EKTPUYECKOM M0J1e 1 -
21 | IloCTOSIHHBIM 3MeKTPHUUECKU TOK 1 1
22 | MarHuTHOe 1ojie 1 1
23 | Cuna JlopeHua 1 -
24 | DyieKTpOMarHUTHasi UHAYKLMSI 1 1
25 | DneKTpOMarHUTHbIE KOyiebaHus 1 -
26 | IlepeMeHHBIN TOK 1 -
27 | OcHOBHBIE NIOJIOKEHUS Teoprr Makcsesia 1 -
28 | DneMeHTBI TeOMeTPUYECKOM ONTHKA 1 -
29 | OcHOBbI BOJTHOBOM ONTUKH 1 -
30 | KeaHTOBas Ipypo/ia U3IyyeHust 1 -
31 | OcHOBBI KBAHTOBOM ONTHUKU 1 -
32 | OcHOBbI aTOMHOW (U3UKH 1 -
33 | AtomHoe sipo. AnepHble MoJeu 1 -
34 | PaguoakTUBHOCTG. f1/1epHble peakiun 1 -
Htoro: 51 8
4.4. TIpakTHYeCcKHe 3aHATHSA He MPeAyCMOTPeHbI YUeOHbIM M/IAHOM.
4.5. JTabopaTopHbIe padoThI
O0Bem yacoB
Ne
W Haspanue TeMbl Ounas |3aouHas
dopma | dopma
1-i cemecmp
1 | DseMeHTBI TEOPUM NOrPELIHOCTU. PU3MUYeCKHe BeJIUMYUHBI 4 1
2 [MpubopHbIi cemuHap. OnpesiesieHre y/1ebHOTO COMPOTHBIIEHHUS TPOBOJHUKA 8 1
3 Ynpyruii eHTpayIbHbIN y/jap 11apoB 6 1
4 | MasiTHEK O6epbeka 8 1
OrnipefiesieHre OTHOILIEHUS TEIJIOEMKOCTel Bo3yxa MetogoM KiemaHa- 4 1
5 | Hesopma
6 | Omnpenenenve Ko3dduieHTa BI3KOCTH XUIKOCTU MeTooM CTOKCa 4 1
2-li cemecmp
7 | V3yueHne 3/1eKTPOCTATHYeCKOTr0 MO/ 6 1
g | Omnpe/ienienye 3/1eKTPOEMKOCTH KOH/IEHCATOPOB 4 1
OripefiesieHrie TOPU30HTA/ILHOM COCTaB/IsIIONIel HAaTTPSPKEHHOCTH MarHUTHOTO 4 1
9 | mons 3emnu
10 | [IPoBepKa 3akoHa Amrepa 6 1
11 | Onpefienenue yaenbHOro 3apsijia 5/1€KTPOHA 6 1
N3yueHue TeMriepaTypHOU 3aBUCHMOCTH 3/IEKTPOCOTIPOTHUB/IEHNS META/I/IOB U 8 1
12 | nonynpoBogHKKOB
Hrtoro: 68 12
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4.6. CamocTosTeIbHasA padoTa CTyAeHTOB

No O6bem yacoB
W Ha3BaHue TeMbI Bup CPC Ounana | 3aouHas
¢opma ¢opma
1-li cemecmp
N3yuenue JIOTIO/THATE/TEHOU 10 25
1 | MexaHuka JUTepaTypbl 0  JaHHOM  TeMe.
BrinonHeHye foMalliHero 3aiaHust
N3yuenue JIOTIOTHATE/TbHOU 10 25
2 | MexaHuKa >XUJKOCTel ¥ ra30B JAUTepaTypbl 0  JaHHOM  TeMme.
BelIrosiHeHYe OMallIHero 3a/jaHust
N3yuenue JIOTIOTHATE/IbHOU 10 25
3 | Konebanus v BOHBI JUTepaTypbl 1O  [JaHHOM  TeMe.
BrlInosiHeHYe JOMallIHero 3a/jaHust
. N3yuenue JIOTIOJIHUTE/TIbHON 10 25
4 OCHOBBI MOJIEKY/ISIDHOW (PU3HKU U MTepaTyphl 1O JaHHOH  Teme.
TepMOMHAMUKU
BrInonHeHye foMalllHero 3aaHust
2-ii cemecmp
N3yuenue JIOTIOTHATETbHOU 5 15
5 | DuyekTpryecTBO JUTepaTypbl 1O  [JaHHOW  TeMe.
BrInonHeHye foMalllHero 3afaHust
N3yueHue f1omoHUTETBHOM 6 16
6 | Marnetusm JIUTepaTypsl 110 JAHHOU TeMe.
BrInonHeHye foMalllHero 3aiaHust
W3yveHue fonomHATENBHON 5 15
7 Ormika.  KpaHToBas  MpHpOAa JIUTepaTyphl TI0 JAHHOU TeMe.
W3/Ty4eHnst
BeInosiHeHYe JOMAaIlIHero 3a/jaHusl
N3yuenue JIOTIOTHATE/TbHOU 5 16
8 | AromHas u siiepHas (U3MKa JUTepaTypsl 10  [JaHHOM  TeMe.
BeInosiHeHYe JOMallIHero 3a/jaHust
Hroro: 61 162

4.7. KypcoBbie paborbl mno aucpuminHe «®dusuka» y4yeOHBIM IUIAHOM He
npeAyCMOTPeHbI

5. O0pa3oBaTe/bHbIE TEXHO/IOTHA

IlpenojjaBanvie  JUCLMIUVIMHBI ~ BefleTCsi € INIPUMEHeHWeM  C/IeJyHLUX  BHUJOB
oOpa3oBaTe/bHBIX  TEXHOJIOTWH:  OOBSICHUTE/BHO-U/UTFIOCTPATUBHOTO  00yueHHsi  (TeXHOJIOTHS
NoZ/iep>KUBarolero obyueHus, TEXHOIOTHS TIPOBefieHNsT YueOHOM AUCKYCCHM), HHPOPMAIJMOHHBIX
TeXHOJIOTHH (TIpe3eHTalMOHHbIe MaTeprasibl), Pa3BUBAIOIIMX U UHHOBAIIMOHHBIX 00pa30BaTe/TbHbIX
TeXHOJIOTHH.

JIabopaTopHble 3aHSTUS TIPOBOZASATCS C WCIOb30BAaHUEM pa3BHUBAIOIIUX, TPOOJIEMHBIX,
NPOEKTHBIX, WH(OPMAL[MOHHBIX (MCII0/Ib30BaHUe 3/eKTPOHHBIX 00pa30BaTebHBIX pPeCcypcoB
(37MeKTPOHHBIN KOHCTIEKT) 00pa30BaTeIbHbIX TeXHOIOTHH.
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6. YueOHO-MeTOAMUYeCcKOe ¥  mHporpaMMHo-uHGpopMalHoHHoe  oOecrneueHue
AMCLIMILTUHBI:

a) OCHOBHa#f /iMTepaTypa:

1. Tpodumosa T.U. Kypc ¢pusuku: yued, mocobue s By3oB. — U3z, 14-e, nepepab. u for. /
T.M. TpopumoBa. — M.: 3narensckuii eHTp «Akazemusi», 2007. — 560 c.

2. CaBenbeB U.B. Kypc obmeit ¢usvku: yued, mocobue pans Bysa: B 5 tomax / U.B.
CaBesnbeB. — 6-e u3f., crep. — Cankr-ITetepOypr: Jlanb, 2021. — T. 1: Mexanuka. — 340 c.

3. CaBenbeB N.B. Kypc obujeit ¢usuku. B 5 11. T. 2. D/eKTpUUecTBO M MarHeTH3M:
YuebHoe nocobue. 5-e uzg., ucnp. — CI16.: 3garenbctBo «Jlaub», 2021. — 352 c.

4. CaBenmveB U.B. Kypc obumeit ¢usukun. B 5 tr. T.3. MonekynspHas ¢usuka u
TepMO/IMHAMKKa: YueOHoe nocobue. 5-e u3g., ucrp. — CII6.: 3gaTenscTBo «JIaHby», 2021. — 224 c.

5. CaBenbeB U.B. Kypc obmeit ¢pusvku. B 5 T1. T. 4. Bonsel. Ontuka: YuebHoe nocobue. 5-
e uzf., ucnp. — CI16.: V3garenbctBo «JlaHb», 2021. — 256 c.

6. CaBenbeB U. B. Kypc o6meit ¢pusuku. B 5 1. T. 5. KBanTOBast ontuka. AToMHasi pU3sMKa.
du3smka TBepAoro Tesia. OU3MKa aTOMHOTO si/[pa U 3/IeMeHTAapHBIX YacTHLl: YueOHoe rocobue. 5-e
u3z., ucnp. — CII6.: Mi3parensctBo «JlaHb», 2021. — 384 c.

0) Jono/IHMTE/IbHAA JIMTEepaTypa:

1. Jetnad A.A., fABopckuii b.M. Kypc dusuku: YuebHoe nocobue zjis BTy30B. M.: Briciias
mkoJa, 2002. — 718 c.

2. Yepror A.T'., BopoObeB A.A. 3amauHuk 10 (usmke: YuebHoe rocobue. M. Beiciias
mKkoJsa, 1981. — 496 c.

3. Bonbkeniureiin B.C. COoopHUK 3aau 110 001iemMy Kypcy ¢usuku. M.: Hayka, 1985. — 384
C.

4. TonmpauH JI.JI. PyKOBOACTBO K 71aDOPaTOPHBIM 3aHSATHSM 10 (u3uKe. 2 u3g-ue. — M.:
Hayka, 1973. — 688 c.

B) MeTouuecKHe yKa3aHHA:

1. Meromuueckue yKasaHUsl TI0 BBIMOJHEHHIO KOHTPOJIBHOM paboThI MO JUCLIMTUIMHE
«®u3vKa», Jis1 CTy1eHTOB 3a04Hoi (opmbl 00ydenus / Coct. C.I'. BopobbeB, A.B. HaneHko. —
Jlyranck: U3a-so JIHY um. B. Jans, 2019. — 46 c. Peructpayuonnsiii Homep 0765 ot 08.04.2019

2. Metoauueckre yKa3aHWs K CaMOCTOSITeJbHOM pabore mo auciuruivHe «MexaHUKa»
yacth 1 — «KuHeMaTHKa MOCTynaTe/bHOT0 U BpalljaTe/ibHOro /iBrkeHus» // Coct. C.I'. Bopobbes,
A.B. Yanenko. - Jlyranck: Msa-so JIHY wum. B. Jlang, 2017. - 26 ¢. D/IeKTPOHHBIM HOCHUTEIIb.
Peructpanmonnsiii Homep 0807 ot 12.12.2017.

3. Xapuenko E.M., Uanenko A.B. YuebGHoe mocobue «Pusuka» B 3-x Tomax. Tom 1.
Mexanvka, MonekynspHas ¢usuka u TepmoprHamuka / Coct.: E.V. Xapuenko, A.B. Yanenko. —
Jlyrauck: U3g-so JIHY um. B.[lans, 2020. — 164 c. Peructp. Ne 0240 ot 28.04.2020 1.

4. Xapuenko E.N., Yanenko A.B., JIenutBan E.FO. YuebHoe mocobue «®Pusmka» B 3-X
tomax. Tom 2. DnektpognHamuka. Konebanust u Bonnbl / E.M. Xapuenko, A.B. Yanenko, E.IO.
JIpnurBaH — Jlyranck: I'OY BO «JII'Y um. B. Hansa», 2020. — 171 c. Per.Ne 41 ¥II ot 02.11.2020 r.

5. Xapuenko E.U., Yanenko A.B., K.A. KopcyHoB. Yue6Hoe mocobue «Pusnka» B 3-X
tomax. Tom 3. Ontuka. dusnka aromoB U Monekys. fAxepHas ¢usuka / Coct.: E.W. XapueHKo,
A.B. Yanenko, K.A. Kopcynos — Jlyranck: 13g-go JIT'Y um. B. [ans, 2020. — 103 c. Per. Ne 40 YTI
or 02.11.2020 r.

6. MeTopnyeckre ykasaHus K JsabopaTtopHbiM paboram 1o aucuurHe  «OOrmi
¢u3nuecknii NMpakTUKym» (B 6-TW 4yacTsx), yacTb 3. «MoJeKynspHas (usmnka» ([1s CTy[eHTOB
HarpasseHus: noArotoBku 03.03.02 ®dusuka) / Coct. E.M. Xapuenko, E.FO. JIbnurtBan — JIyraHck:
N3p-Bo JIT'Y um. B. Hdans, 2022. — 55 c.

7. Metonuueckue yKasaHWsi K J1iabopaTOpHeIM paboTam o AucruruiiHe «OOmuii
¢u3nuecknii NpakTUKyM» (B 6-TM 4acTax), 4yacTb 4. «INeKTpUYeCTBO M MarHeTusm» (/s
CTyZieHTOB HanpasieHus: noAarotoBky 03.03.02 ®dusuka) / Coct. E.M. Xapuenko, C.A. KameHeB —
Jlyranck: U3a-so JII'Y um. B. Jang, 2022. — 84 c.
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../../../../F:/%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D0%B8%20%D0%BC%D0%BE%D0%B8%20%D0%B2%D1%81%D0%B5/026
../../../../F:/%D0%94%D0%B8%D1%81%D1%81%D0%B5%D1%80/%D0%A1%D1%82%D0%B0%D1%82%D1%8C%D0%B8%20%D0%BC%D0%BE%D0%B8%20%D0%B2%D1%81%D0%B5/026
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8. Metoauueckrie yKaszaHusi K JjabopaTopHbIM paboTam 10 guciuruiiHe «OOmmid
¢u3nueckuii MpakTUKym» (B 6-TM 4yacTsax), yacTb 5 «OnTuka» (4/1 CTYZEeHTOB HarpaB/eHHUs
noarotoBku 03.03.02 ®usuka) / Coct. E.M. Xapuenko, A.B. Uanenko — Jlyranck: U3g-so JIT'Y um.
B. Hans, 2022. — 60 c. Per.Ne 0712 ot 11.02.2022 1.

9. Metoauueckre yKaszaHusi K JjabopaTopHbIM paboTam 10 guciuruiiHe «OOmmid
(dur3nUeckKuii IpakTUKYM» (B 6-TH UacTsx), 4actb 6. «du3rka atoMa» (/i1 CTyZileHTOB HalpaBIeHUst
noarotroBku 03.03.02 ®usuka) / Coct. E.M. Xapuenko, C.A. Kamenes — Jlyranck: M3a-so JII'Y um.
B. Jansa, 2022. - 25 c.

10. MeTromuueckre yKa3aHUs K CaMOCTOSATeNIbHOW pabore mo aucuuruiiHe «®Pusmka» /
Cocr. E.FO. JIbnutBan, A.B. Yanenko. — Jlyranck: U3g-so JII'Y um. B. Hans, 2023 — 90 c.

11. MeToauueckre yKa3aHUs K TTPAKTUUECKUM 3aHSTHSIM M0 AucLuIuivHe «Pusnka» (B 2-x
yacTax), yactb 1 «Mexanuka. MonekysnsipHas ¢usmuka» / Coct.: C.A. Kamenes, B.A. I'peuka. —
Jlyrauck: U3g-so JII'Y um. B. [ang, 2020. — 188 c.

12. MeToauueckue yKa3aHusl K TPAKTUYECKUM 3aHSITUSIM M0 AUCLUIIMHE «DPu3nka» (B 2-xX
4acTsx), 4acTb 2 «DJIeKTPUUECTBO U MarHeTusMm. OnTuka. ATOMHasi U sifiepHas gusuka» / CocT.:
C.A. Kamenes, B.A. I'peuka. — Jlyranck: N3a-so JII'Y um. B. Jans, 2021. — 194 c.

r) UnTepHeT-pecypchI:

* MunncTepcTBO 00pa3oBaHus M HayKu Poccuiickoii ®ezpepariun — http://mruHo6pHayKu.pd/

e demepanbHasi ciykba 1O Hag3opy B chepe oOpa3oBaHWUST UM HAyKd o —
http://obrnadzor.gov.ru/

* MuHHCcTepCcTBO  OOpa3oBaHMss W Hayku Jlyranckodt  HapogHoii  PecryOsuku
—https://minobr.su

® Hapoubiii coBet JIyranckoit HapogHotii Pecriy6imku — https://nslnr.su

e [lopran ®eznepanbHbIX TOCY/apCTBEHHBIX 00pa30BaTeNbHBIX CTaHJAPTOB BBICIIETO
obpazoBanus — http://fgosvo.ru

¢ denepanbHbIi IOpTan «Poccutickoe obpa3oBaHue» — http://www.edu.ru/

¢ lndopmarmoHHast cucreMa «EnuHOe OKHO [JocTyra K 00pa3oBaTesibHBIM pecypcam» —
http://window.edu.ru/

e OeiepasibHBIN 1IeHTP UH(POPMaILIMOHHO-00pa3oBaTe/bHBIX pecypcoB — http://fcior.edu.ru/

O/leKTpOHHBIE OO/ THOTeUHbIE CHCTEMBbI U PeCypChI

® D1eKTpPOHHO-OMbIMOTeYHast cucreMa «KoHCcynbTanT CTyZieHTa»
—http://www.studentlibrary.ru/cgi—bin/mb4x

® DeKTpoHHO-OMbOmMoTeuHast cucteMa «StudMed.ru» —https://www.studmed.ru

® D/leKTpOHHBIN  KaTajor HayuHo-TexHuueckod Oubmmotekn FOPITIY (HIIU) -
https://libweb.srspu.ru/MegaProWeb/Web

¢ Ob6pa3oBarenbHas raTdopma FOpaiit — https://urait.ru/register

* HayuHas s/1eKTpoHHast 6ubsmoreka eLibrary — https://www.elibrary.ru/defaultx.asp

HNudopmaruoHHbIN pecypc 0u0/1M0TeKH 00pa3oBaTe/IbHON OpraHU3anuu
® HayuHast 6ubsimoreka umenu A. H. KonsieBa — http://biblio.dahluniver.ru/



http://biblio.dahluniver.ru/
https://www.elibrary.ru/defaultx.asp
https://urait.ru/register
https://libweb.srspu.ru/MegaProWeb/Web
https://www.studmed.ru/
http://www.studentlibrary.ru/cgi-bin/mb4x
http://fcior.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://fgosvo.ru/
https://nslnr.su/
https://minobr.su/
http://obrnadzor.gov.ru/
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7. MaTepHua/ibHO-TeXHHYECKOe U MPOrpaMMHOe o0ecreueHue AUCIUTTHHBI

OcBoenue aucLMILIMHBL «PuU3MKa» [pejrioaraeT MCIIO/Jb30BaHUe akKajeMUyeCKUx
ayUTOpUi W yueOHBIX Js1abopaToOpuii, COOTBETCTBYHOINIMX AeHCTBYIOI[UM CAaHUTAPHBIM H
MPOTHBOIIOXapHBLIM MpaBUiaM U HOPMaM.

[Tpouee: pabouee MecCTO TperojaBaresis, OCHAIleHHOe KOMITBIOTEPOM C JOCTYIIOM B
NuTepHer.

ITporpaMmMHoe oGecrieyeHue:

DyHKIMOHA/IbHOE BecniiaTtHoe Ccpuikn
Ha3HaueHue nporpamMMHoe
obecrnieueHue

OducHbIl nakeT

Libre Office 6.3.1

https://www.libreoffice.org/
https://ru.wikipedia.org/wiki/LibreOffice

OHepaLII/IOHHaH cucremMa

UBUNTU 19.04

https://ubuntu.com/
https://ru.wikipedia.org/wiki/Ubuntu

Bpayzep Firefox Mozilla http://www.mozilla.org/ru/firefox/fx
Bpaysep Opera http://www.opera.com
[TouTOBBIN KIMEHT Mozilla Thunderbird http://www.mozilla.org/ru/thunderbird

Daiin-MeHeKep

Far Manager

http://www.farmanager.com/download.php

ApxuBaTop

7Zip

http://www.7—zip.org/

I'paduueckuii pegakTop

GIMP (GNU Image

http://www.gimp.org/

Manipulation http://gimp.ru/viewpage.php?page id=8
Program) http://ru.wikipedia.org/wiki/GIMP
PenakTop PDF PDFCreator http://www.pdfforge.org/pdfcreator
Aynuonneiiep VLC http://www.videolan.org/vlc/



http://www.videolan.org/vlc/
http://www.pdfforge.org/pdfcreator
http://ru.wikipedia.org/wiki/GIMP
http://gimp.ru/viewpage.php?page_id=8
http://www.gimp.org/
http://www.7-zip.org/
http://www.farmanager.com/download.php
http://www.mozilla.org/ru/thunderbird
http://www.opera.com/
http://www.mozilla.org/ru/firefox/fx
https://ru.wikipedia.org/wiki/Ubuntu
https://ubuntu.com/
https://ru.wikipedia.org/wiki/LibreOffice
https://www.libreoffice.org/
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8. ®oHpA O11eHOYHBIX CPe/ICTB AJ/IA NPOBeAeHNs TeKyIllero KOHTPOJIA ¥ IPOMeXXyTOUHOH
arrecTanyy no AUCHMIUINHE

[lepeyeHb KOMIeTeHLMM (371eMEHTOB KOMIIETEHLIUN),

INTacnopT

OLICHOYHBIX CPEACTB M0 y4eOHOU JUCHHIIIHHE

«DPusuka»

OCBOEHUsI yUeOHOU JMCLIUTUIMHBI (MOZY/IsT) WIH MPAKTUKH

dhopMHpyeMbIxX

B pe3y/bTare

NHpukaropsl
o Jrarbl
No Kog 5 CDOpMan/IpOBKaU JOCTHKEeHUH KOHTpOJEpreMLIe TeMBbI tbopMupoBanys
[/ | KOHTPOIMPYEMO# | KOHTPONMPYEMOH  [KOMITeTeHLH Sno yueOHOM AWCIUTUINHEI, (cemecTp
KOMIIeTeHLIUU KOMIIeTeHLIUU peanu3yemMoi NIPaKTUKU
H3yueHus)
JVCLIUIIIHE)

1 | OIIK-1. Cniocoben OIIK-1.1 Tema 1. MexaHuKa. 1
TIPUMEHSTh CniocobeH Tema 2. MexaHuka 1
eCTeCTBeHHOHAYYHbIe| aHaIM3UPOBATh | JKUJKOCTEH U I'a30B.

v ob1enHKeHepHbIe | ecTeCTBeHHOHA | Tema 3. Konebanus u 1
3HaHUs1, MeTO/jbl YUHYIO BOJIHBL
MaTeMaTU4YeCcKOro CYLLIHOCTb Tema 4. OCHOBBI 1
aHanus3a u npo6em, MOJIEKY/ISIPHOM (DU3UKH
MOZI€JINDOBaHNS, BO3HMKAIOIIMX | Tema 5. CTaTrcTHUeCKast 1
TeopeTU4ecKoro u B Xofe | dusnka u
9KCMEPUMEHTA/ILHOIO| MPOGECCHOHANb | TepMOMHAMUKA
HCC/IEOBaHNA B HOU Tema 6. DyeKTpruuecTBO. 2
NpO(eCCHOHANILHON | JeATENbHOCTH | Tema 7. MarHeTHsM. 2
JeATe/IbHOCTH. OIIK-1.2 Tema 8. OmTHKA. )

Criocoben KBaHToBasi pypozia

peaTe V3/TyYeHMS.

CTaHAapTHBIE Tema 9. AToMHast 1 2

npodeccruoHab aniepHas QusMKa.

Hble 3a7aud C

TpUMeHeHHEeM

ecTeCTBeHHOHA

YUHBIX u

o01IIenHKeHepH

BIX 3HAHUH,

METOZOB

MaTeMaTU4YeCcKo

0 aHaiMsa Hu

MO/Ie/TUPOBAHU

i
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lMokasaTenn n KpuTepunm oLLeHMBaHNA KOMMeTeHUWA, OnMcaHne WKas oueHnBaHNS

n/mn

Kopn
KOHTPOJIMPYyeMOH
KOMIIEeTeHLIN

Nupukatopsl
JTOCTYKEHUI
KOMIIeTeHLIUH(T10
peanu3yeMon
JTUCITUATIITHE)

Ilepeuens
TIJIAHAPYEMBIX
pesyJIbTaToB

KoHTpO/Mpyemble
TeMbI yueOHOI
VCLIUTITAHBI

HaumeHnoBaHue
OLIeHOUHOT 0
cpeAcTBa

OIlK-1

OIIK-1.1

CriocobeH
aHaJIM3UPOBATh
€CTeCTBeHHOHAYUHYIO
CYIIHOCTb TIpo6siem,
BO3HMKAIOLUX B X07e
rpoceccruoHambHOMN
[IeSTe/IbHOCTH

3HaTb:
3aKOHBI
TPaHMIIBI
MPUMEHUMOCTH;
OCHOBHBIE  BEJINUMHBI
u ¢busnueckue
KOHCTaHTBI, 10’
oripejiesieHWe, CMBICII,
CrocoObl M eIUHUIIBI
WX U3MepeHHUs..
YMmertn: yKasarhb,
Kakue 3aKOHBI
OTMCBIBAIOT ~ JaHHOE
siByieHue uia 3hdeKrT;
HCTONIKOBBLIBATh
CMBICT  (U3UYEeCKUX
BeJIMUMH U TIOHATHH;
3aIUChIBATh
ypaBHeHUsI IJist
¢bu3nUecKuX BeTUUMH
B cucTeMe Ccu;
WCTIO/Tb30BaTh
pa3/iuuHbIe MEeTOAUKU
(hu3nueckmx
M3MepeHUit u
06paboTku
IKCIepUMEeHTaIbHbIX
JIAHHBIX TEeXHUYECKUX
rpobsiem.

Bnagerb: HaBLIKaMU
WICTI0/Tb30BaHUs
OCHOBHBIX
obredu3nueckux
3aKOHOB Y TPUHLIUIIOB
B BayKHEMIIINX
MPAaKTUYeCKUX
TIPUIOXKEHUSIX;
MeTo/lo/oTHel
pellleHHs] 3aZiauy BCex
pasziernoB obmett
¢bU3MKK, B TOM UuCje
3a7iayu, [ peleHust
KOTODBIX
HeOOXOAUMBI  3HAHUS
u3 Pa3/TUUHBIX
pasienoB
JUCLIATUIAHBI.

OCHOBHbIe
buzuku U
UX

Tewmsr 1
Temsbr 2
Temnl 3
Tewmnl 4
Temnl 5
Temnl 6
Temnl 7
Temsr 8
Temnl 9

Borpocs!
3K3aMeHal[MOHHBIX
pabor,
KOHTPOJIbHBIE
paboThI.

OIlK-1.2
Criocoben
CTaH/japTHbIE
rpoeccruoHaIbHbIE
3a/1aun C
MIPUMEHEeHHEM

periaTh

3HaTh: Ha3HaueHue U
TIPUHIWIIEL  JIeHCTBUS
BayKHEMUIITNX
(hu3nueckux
MpubOPOB,  METO/IbI
TEOPeTHUUECKUX u

Tewmnl 1
TeMmsr 2
Temnrl 3
Temnl 4
Temnl 5

TeMmbl 6

Borpocs!
9K3aMeHAaL[IOHHBIX
pabor,
KOHTDOJIbHBIE
paboThI
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eCTeCTBeHHOHAyUHBIX
U  OOIEeHH)KeHEPHbIX
3HaHUH, METO/IOB
MaTeMaTUueCcKOro
aHas13a u
MoO/leTMPOBaHKs

9KCTIepUMeHTaTbHBIX
HCC/IeIOBaHUM.
YMmeTb: M0/b30BaThCA
obopyzioBaHueM,
W3MepUTeTbHBIMU
rpubopamu.
BrimonHATs
(huznueckmx
TPOL[eCCOB c
TIPUMEHEHUEM
COBpPEMEHHBIX
MEeTOZ0JIOTHH.
Biaagerb: MOHATUSIMU
Y 3aKOHaMu (QU3UKH,
MeTo/[laMU1
TpUMeHeHUst
(hu3nueckux 3aKOHOB
u TIPOL[eCCOB,
MeTollaMu  (PM3UKO-
MaTeMaTHUYeCKOT0
aHa/Ii3a i perieHust
eCTeCTBeHHOHAYUHBIX
3aja4, (U3NUeCKOro
MO/Ie TUPOBaHUS B
WHXeHepHO!
MPaKTHKe; 00paboTKu
W WUHTEPIIPETUPOBAHUS
pe3y/bTaToB
JKCIeprMeHTa.

dHaJ/In3

Tems1 7
Temnl 8
Teme1 9
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OuneHoyHble cpecTBa N0 AucHuIIMHe «Du3uka»
Bonpockl K KOHTPO/IBHBIM pabdoTam:
TecTnl
1 cemecmp

1. MaTepuasbHas TOUKa ABUKeTCA BA0/b ocd OX, 3aBUCUMOCTb KOOPAWHATHI X OT BpeMeHU ¢ UMeeT
BUJ x =3+ 2t + 0,55t2. OrnpefiesiiTh 3HaU€HWe CKOPOCTU TOUKM B MOMEHT BpeMeHHU (=2 C.
A)4wm/c; B)4,5wm/c; B)5wm/c; T)3,5wm/c.

2. 3a 3 ceKyH/ibl CKOPOCTb paBHOMEPHO BbIPOC/a € 3 KM/4 10 39 KM/4. Onpesie/iuTh YCKOPEeHUe.
A) 12 xm/u®; B) 3,33 m/c%; B) 12 m/c%; T) 0,3 m/c

3. Orpefie/TUTh YII0BYI0 CKOPOCTh TOUKM PAaBHOMEPHO Bpalliaroiiieiics co CKopocThio v=0,5 M/c 1o
OKPY>XKHOCTH paguyca R=25 cm.
A) 0,5 pag/c; b) 2 pan/c; B) 0,02 pan/c; T') 5 pag/c.

4. Ha marepuanbHyH TOUKY J€HCTBYIOT [Be B3aMMHO mepreHAuKyJ/isipHbie cuibl 0,3 H u 0,4 H.
PesynbTHpytomias cua JenucTBUs paBHa...
A)0,1H; b)0,7H; B)0,5H; I)-0,1H.

5. C KakoW CU/IOM HY)XHO JeWCTBOBaTb Ha TEeJ0 MacCOM m=3 KI, uTo Obl OHO JBWrasoCh C
MIOCTOSHHLIM YCKOpeHueM a=1,5 m/c?
A)9H; B)2H; B)0,5H; I')4,5H.

6. K npy>xune, pactsiHyTOM Ha 3 cM nipuioxkeHa cuia 39 H. HailTu »kéCTKOCTb MPY>KUHBI.
A)1,3H; Bb)1300H; B)117H; I') 1,17 H.

7. UeMy paBHa KHHETHUeCKast SHEPTrHs I1apa Maccoi 4 Kr, 00J1afjaroIiero UMITyibcom 12 Kr-m/c?
A) 36 x; b)24 x; B)18 Ix; I')6 [Ix.

8. HaiiTi MOMEHT MHepLMMA MaTepUasbHONM TOUKK C MacCoi m=9 Kr, yJalnéHHON OT OCH BpalljeHus
Ha pacCTosiHue r=9 cm.
A) 729 kr-M?;, B) 81 kr-m?%; B) 0,073 kr-m%; T') 1 kr-m?.

9. MomeHT MHepIMK Kosieca 5 Kr-M°. Kakoil MOMEHT CHJT TIPU/IOXKEH K KOJIeCy, BPalljaloiiemMycs C
yIr/I0BLIM ycKopeHueM £=0,02 pag/c*?
A)0,4H-m; B)0,5H-M; B)0,004 H-m; T')0,1 H-m.

10. OmpezieMTh MOMEHT HMITy/IbCa TeJla C MOMEHTOM HWHepLuu J=2 Kr-M°, BpaIl[alol[erocs C
YIJIOBOM CKOPOCTbIO =8 paj/c.
A) 16 kr'M%/c; B) 4 kr'm’/c; B) 0,25 kr-m?/c; T 1 kr-m/c.

11. Ckonbko Monekys B 1000 moJib BerjectBa?
A) 6,02:10%; B) 10°; B) 6,02-10%; T’) 100.

12. CKO/BKO KOJIMUeCTBa BelllecTBa B 32 rpammax kuciopoza O,?
A) 0,001 monb; B) 2 Monb; B) 32 mosnib; I') 1 Mosib.

13. Onpegenuts MossipHYyt0 Maccy H,SOa.
A) 78-10°kr/monb; B) 98:10°kr/mons; B) 98 kr/monb; I') 50-107 kr/mMob.
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14. Bripa3suts Temneparypy 27 °C B egunHuLiax usmepenus CH.
A)273K; Bb)117°C; B)300K; I')27°C.

15. Kak u3MeHUTCS [aBjieHWe WJiealbHOI0 Tras3a, HaxOZMALerocss B repMeTUYHOW eMKOCTH TMpH
nosbIlieHny Temrneparypsl ¢ 300 K go 450 K?

A) BoipacreT B 1,5 pa3za; b) nonusutcs B 1,5 pasa;

B) Beipactet Ha 150 I1a; TI') monusurcs Ha 150 ITa.

16. Kak u3meHUTCA AaBieHue ueaabHOro rasa rpy yBeJIMueHU KOHLIeHTpaLuy B 3 pasa u
CHW)KEHUU TepMOJMHaMHUUYeCKOW TeMIiepaTyphbl B 2 pa3a’?

A) ymenbimtcs B 1,5 pa3a; b) yBenuuutcs B 1,5 pasa;

B) yBenmuurcd B 6 pa3; I') ymeHblumTcs B 6 pas.

17. Kakast paboTa COBepILIAeTCst U/ealbHbIM ra30M MPH PaCIIMPEHUH OT 2 M° 110 7 M® U TTOCTOSAHHOM
nasnenuu 100kIIa?
A) 500 kIx; B) 20 xIx; B) 50 mx[bx; I') 0,02 x/Ix.

18. ijeanbHOMY ra3y coob1umm KoinyecTBoO TerioTbl Q=5 K/I)k. Kak U3MeHUTCs ero BHYTPeHHsIst
SHEeprusi OH coBepirT paboty A=3 K[x?

A) yBemmmuurcs Ha 2 k/[kx; B) ymenbluTcs Ha 2 KIDK;

B) yBenmmuurca Ha 8 k/Ix; [') ymensmmnrcs Ha 8 K/Dx.

19. OnpefenuTs K.I1.J. NPOLieCca, ec/y ra3 Iojy4uw1 OT HarpeBare/is KOJIMYeCTBO TeryioTel 9 KK, a
oxJlaguresito nepezan 6 K/Dx.
A)1/4; B)2/3; B)1/2; T')1/3.

20. KakoBa Temneparypa oxJsaguress Nnpu Lukiae KapHo, ecm k.ai.j. nukna 0,2, a Temmneparypa
Harpesatess 400 K?
A)333K; B)80K; B)320K; I')480K.

2 cemecmp

1. Kak M3MeHUTCS Cuia B3auMOZEUCTBUS [IBYX TOYEUHBIX 3apsifioB, eC/IW 3JIEKTPUUEeCKUU 3apsf,
Ka)KJI0ro yBeJIMUMTh B 3 pa3a, OHOBPEMEHHO YBe/IMUUB pacCTOsIHUE MeXX/ly HUMU B 3 pa3a’?

A) He u3menutcs; b) yBennuutcs B 3 pasa;

B) ymenbiuuTcsa B 3 paza; [') yBennuutcs B 9 pas.

2. KakoBa HanpspkKeHHOCTb 3/1eKTPUYEeCKOro MOoJjsi, ec/id Ha ToueuHbIM 3apsp BennuuHbl 0,2 K
peucrsyet cuia 100 H?
A) 20 B/m; B)500B/m; B) 0,002 B/m; T') 20 B.

3. Uemy paBeH MOTeHL1a 3JIeKTPUYECKOro TOoJIsi B TOUKe, B KOTOPOU 3/1IeKTPUUYECKU 3apsifi
BesimurHoM 0,03 K o6nagaet sHeprueit 0,1871x?
A)15B; B)0,054B; B)21B; I')6B.

4. HailTu 3/1eKTPOeMKOCTb [IByX KOH/IeHCaTOPOB, eMKOCThbIO 3 MK®D, cOe/JMHEeHHbIX
1oC/e/J0BaTe/IbHO.
A) 0,67 mk®; Bb) 6 Mk®; B) 3 mMxd; TI') 1,5 MxD.

5. HaiiTu 371eKTpOeMKOCTb JBYX KOHZEHCAaTOPOB, eMKOCThI0 3 MK®D, coeIMHEHHBIX Tlapasiie/ibHO.
A) 3 Mk®; B)1,5mkd; B) 6 Mx®; I') 0,67 MKkD.

6. B ogHOpOofHOe 351eKTpuuecKoe mnoJjie ¢ HarnpsbkeHHOCTs E=1800 B/M nomectunv AUS/I€KTPUK C
[M3/IeKTPUYECKOH TIPOHULIaeMOCThI0 £=6. KakoBa HanpspKeHHOCTD T10J11 BHYTPU JU3/IeKTPUKa?
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A)300 B/m; B)50B/™; B) 150 B/m; T') 1080 B/m.

7. Kakoii 3apsij 0/DKeH MPOUTH uepes MorepeyHoe ceueHre TIPOBO/IHUKA 3a 1 MUHYTY, UTOOBI TOK
ObL1 paBeH 60MKA?
A)10°Kn; B)6010°Km; B)10°Kum; T) 3,610° K.

8. Kakoyi Tok noreuet yepes pesuctop conporusiaeHreM R=2500 OM npy pasHOCTY NOTEHLMAI0B
Ha ero KoHijax 10B?
A)250 A; B)250mA; B)4wmA; T')4A.

9. Kakas sHeprus Bblfie/iseTcs B [IPOBOAHUKe € conpoTtusiieHreM 300 OM 3a MOJIMUHYTBI TIPU
ripotekaHuu Toka 200 MA?
A) 6 x; B) 1800 Ix; B) 360 Ix; I')9 kIbx.

10. 1Ba pe3ucropa, conporusaeHreM 2 OM Kax[bli, COeJHeHbI NapasiensHo. Kakoso
COIPOTHMBJ/IEHUE TaKOr'0 COeJUHeHU?
A)40wm; B)10m; B)2Owm; I')3Owm.

11. DnekrpoH (3apsy -1,6 10"°Ku) Biieten co ckopocTbio V=5 M/C B OIHOPO/JHOE MarHUTHOE T0JIe
B=300 mkTn nepreHAUKY/ISPHO JTUHUAM UHAYKLUU. Onpe/ieTMTh 3HaUeHue CUJlbl, JeNCTBYOLIeH
Ha [POTOH B MarHUTHOM I10JIe.

A)2,410°H; B)2,410%H; B)2,410™H; TI')0H.

12. Kak u3mMeHUTCS cuja JelCTBUS OJHOPOJAHOI0 MarHWTHOTO T10J1 Ha 3JIEKTPOH, eC/IA YO/l MeXAy
CKOPOCTBIO 3JIEKTPOHA Y BEKTOPOM MarHUTHOW MHAYKLMUA U3MeHUTh oT 30° o 90°?

A) yBemmmuurcs B 2 pa3a; b) ymeHbmrcd B 2 pasa;

B) yBenmunrca B 3 pasa; I') ymensmTca B 3 pasa.

13. Onpenennte BepHoe HanpasJieHne cuibl JlIopeHua ona oTpuuaTeNbHOro 3apsaa.
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15. Kak u3aMeHUTCSt MHAYKLUS MarHUTHOTO TI0JIs1, CO3/jJaBaeMoro 6eCKOHeUHO JIJTAHHBIM
TIPOBO/IHUKOM, €CJTA CUJTy TOKa YBeJMUHTh B 1,5 pa3sa, a TOuKy Hab/m0jeHrs YAaIuTh Ha
paccrosiHue B 3 pa3a 6oJibiiiee?

A) ymenbmTca B 2 pa3a; b) yBesmuurcs B 2 pasa;

B) He usmenuTtcsi; I') ymenbimTcs B 1,5 pasa.

16. Ecnu cumy ToKa B IByX Mapasi/ie/ibHbIX ITPOBO/IaX YBeJUUUTh B/IBOE, a PACCTOSTHUE MeX/y HUMU
YMEeHBIIIUTh B 3 pa3a, TO CWia UX B3aUMOJIeHCTBUSL...
A) yBenuuutcs B 12 pa3; bB) yBesmuuTcs B 6 pas;
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B) ymenbiutcsa B 6 pa3; [') ymensiurcs B 12 pas.

17. TInockuit KoHTYp 1utomageio S=200 cM> HAXOJUTCsE B TOCTOSIHHOM OJHOPOZIHOM MarHUTHOM
nosie ¢ uuykuuet B=0,3 T Tak, 4To IMHMM MarHUTHOM MHAYKLIMW TTPOHU3bIBAIOT TUIOIIA/b MO,
yrsioMm 60° Kk Hopmanu KoHTypa. Ornpezie/iuTe IOTOK MarHUTHOW MHAYKLIMUA Yepe3 KOHTYP.

A) 0,03 B6; b)0,3B06; B)30B6; I')3mB6.

18. Kak u3MeHUTCs MOTOK MarHUTHOW MHAYKLIMW Yepe3 KPYTJ/ibli IIJIOCKUWA KOHTYP, eC/I1
MarHuTHas UHAYKLYSA YMEeHBIIUTCA B 3 pas3a?

A) yBemmmuurcs B 3 pasa); b) ymensmrcs B 1,5 pas;

B) ymenbiurcsa B 9 pa3; [I') ymensiuurcs B 3 pasa.

19. MarsuTHbIM NTOTOK Yepe3 MPOBOJALIMU KOHTYP U3MEeHSIeTCSl PABHOMEPHO TakK, UTo 3a 5 MUHYT
Bo3poc c 0 B6 g0 10 B6. Onpegenuts 3/]C B KOHTYPE.
A)0,5B; B)2B; B)0,03B; I')50B.

20. TIpoBo/siinast paMKa TIoIIaApi0 S=9 CM” BpaIIaeTcst C YI/IOBOM CKOPOCThIO w=6 ™' B
OZIHOPOZHOM MarHMTHOM noJie ¢ B=0,45 Tn. Onpegenuts MmakcumaabHOe 3HaueHve J/IC B pamke.
A)2,43MmB; B)3kB; B)67,5mkB; I')83B.

21. KakoBa u3/yuarebHOCTb R abCo/moTHO uepHOro Teja rpu Temmepatype 20 °C?
A) 9 MB1/™?%; B) 418 Br/m%;, B) 1,7-10° Br/m?; T) 1 MkB1/M°.

22. Kak W3MeHUTCs HW3/yuaTe/bHOCTh abCOMIOTHO depHOro Tesa, eciu TemrepaTypa ¢ 300 K
yBermuunack Ha 300 K?

A) yBemmmuurtcs B 4 pasa; b) yBenmuurcs B 2 pasa;

B) yBenuuutcs B 16 pa3; I') He u3meHurcs

23. KakoBa JjiiHa BOJIHBI, Ha KOTOPYIO TPUXOJUTCS MAKCUMyM SHEPrvU W3/Ty4eHus: abCOMHOTHO
YepHOro TeJjia rpu Temreparype 36,6 °C?
A) 9,37 mxkm; B) 79,23 mxm; B) 0,63 mkm; I) 0,48 MKMm.

24. OnpepnenuTh Maccy ¢GOTOHa U3MydeHuUs C AJMHOU BOMHbI 550 HM.
A)9,1-10% kr; B)1,67-107 kr; B)4,02:10% kr; T)6,67-10™ kr.

25. KakoBa paboTa BbIXO/]a 9/IEKTPOHOB U3 MeTasuia, ecii GpoToI(PHEKT HauMHAETCs TIPU YacToTe
u3nyuenus 5,28-10" 'y 1 BbILIE?
A)3,5:10" Ix; B) 1,6:10™ Ihx; B)4,0-10™ i T) 4,7-10™ Ik

26. CorsacHo nocrtynatam bopa, oripefesiiTb MOMEHT MMITYJibCa 3JIeKTPOHA Ha CTal[MOHApHOM
op6ure ¢ n=3. IocrosiiHast [Tnanka h=1,05-10 [Ix-c.
A) 3,15-10% Ix-c; B) 1,05-103* IIxx-c; B) 2,1-10>* IIx-c; T') 4,2-10>* IIx-c.

27. iapo 4Be’ umeer...
A) 4 HeuTpoHa 1 7 IpOTOHOB; b) 4 HEUTpOHa U 3 NPOTOHa;
B) 4 nporona u 7 HelTpoHOB; [') 4 mpoToHa U 3 HEUTPOHA.

28. Uemy paBHO Cpe/jHee BpeMst )KU3HH T PaIMOaKTUBHOI'O A/[pa, eC/IM MOCTOSIHHAS PaIi0aKTUBHOIO
pacriazia paBsa 1 u'?
A)0,28-10%°¢; B)60c; B)3600c; I')lc.

29. Kak U3MeHHTCsI aKTUBHOCTh U30TOIIa C MOCTOSIHHOM pajMOaKTUBHOTO pacraza A=1 mun™ 3a
Bpems t=41,6 c?
A) yMeHBILIMTCS NOYTH [0 HyJis; B) ymenbimrcs B 1,4 pa3sa;
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B) ymenbumtcs B 1,17-10" pasa; T') ymeHbInmTcst B 2 pasa.
30. B pe3sysbTate simepHoi peakiu ;N'*+He* - X+ H' o6pasoBanock s1po X. CKOLKO HYKJIOHOB
BXO/JUT B COCTaB sifjpa X?

A)17; B)8; B)9; IO.

KpuTtepuu u 1IKajia OleHUBaHHUs 10 OIeHOYHOMY cpeAcTBY «TecTbI»

[kana OLieHVBaHUs Kpurepuii orjeHrBaHUs
(uHTepBas 6ansIoB)
OTJIMYHO (5) KoHTposbHas paboTa BBITIO/IHEHA Ha BLICOKOM ypPOBHe (TIpaBUJIbHbIE
otBeThI ZiaHbl Ha 90-100% BompocoB/3aay)
xopo1uo (4) KouTposnbHas paboTa BbINo/IHEHA Ha CpeiHEM YPOBHe (TIpaBU/IbHbIe

OTBeTHI ZiaHbl Ha 75-89% Bompocos/3a/ayv)

yaoBNneTBopuTesibH | KonrponsHas paboTa BHINOIHEHa HA HU3KOM YPOBHE (TIPaBU/IbHbIE OTBETHI
0 (3) naHbl Ha 50-74% BormpocoB/3ajau)

HeyZioBeTBopUTeNbHO (2) | KoHTposibHasi paboTa BHITIONIHEHA Ha HEY/IOB/IETBOPUTETLHOM YPOBHE
(mpaBWIbHBIE OTBETHI laHbl MeHee ueM Ha 50%)
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OneHouHbIe CPeACTBa AJIA NPOME)XYTOYHOM aTTecTaluM (3K3aMeH)
TeopernyecKkue BOIPOCHI
1 cemecmp

. Cucrema orcuera. Tpaekropus. I1yTe. Ilepemerrienue.
. CkopocTs. Yckopenue. TaHreHMasisHOe M HOpMajlbHOE YCKOpeHue.
. Kunemarvka 1 xapakTepUCTHUKU BpallaTe/IbHOrO [IBKEHUS.
. 3akoHsl HeroToHa. Cuta. Umnynbc. Macca.
. Cunbl B ipupoge. Bujpl B3aMO/eMCTBYS.
. 3aKOH COXpaHeHH!s1 UMITy/IbCa.
. [IBv>KeHMe Tesia nepeMeHHOM MacChl.
. KoHcepBaTuBHbIe cubl. Pabota. MOIIHOCTB.
. Kunetnueckas sHeprus. [loTeHLMaipHas SHeprus.

10. 3aKOH coXpaHeHUsI SHepruMn.

11. Ilentp Macc. IBr>keHue LjeHTpa MacC TBeporo Tesa.

12. MomeHT uHepiuu. Teopema LllTeiiHepa.

13. KuneTtuueckast sHeprus BpallleHUs.

14. MomeHT cuibl. MOMEHT UMITyJIbCa.

15. Pabota nipu BpaijeHny Tena. OCHOBHOe ypaBHEHHe JUHAMHUKH BpalljaTebHOr0
JBYDKEHMSI.

16. 3aKOH coXpaHeHHUs MOMEeHTa UMITy/IbCa.

17. Tlpeo6pa3oBanus ["anunes. [Toctynarel CTO.

18. TIpeobpa3oBanus Jlopenija. CreznctBusi U3 ipeobpasoBanmii JlopeHiia.

19. HennepriasibHble CUCTEMBI OTCYETa.

20. KonebarenbHeii nporjecc. ["apMoHnueckre KonebaHusi. Y paBHeHHe TapMOHUYECKHX
KosiebaHui. XapakTepuCTUKU KoyieOaHuH.

21. YpaBHeHue 3aTyXaroIUX Koje0aHWH U ero perieHue.

22. YpaBHeHMe BbIHY>KI€HHBIX KOslebaHuii 1 ero peltieHre. Pe3oHaHC.

23. IIpy>XvHHBIM MasATHUK. PU3MYeCKUN MasTHUK. MaTreMaTH4eCKUU MasiTHUK.

24. Cno)keHHe TapMOHHUECKUX KOTe0aHHH.

25. MexaHnnueckue BOJHBL. YpaBHeHHe Oeryiiieii BO/HbI. AMIUIMTYZQ, YacTOTa, /i/IMHA BOJIHB,
(ha3oBasi CKOpOCTb BO/IHBL. BOTHOBOE ypaBHeHue.

26. ITpyHLMIT CyTieprio3uLvy BosH. MIHTepdepenLs BoH. CTosiuMe BOJHBI.

27. 3ByKoBble BoHbI. DddekT [ornepa. ¥YnbTpa3Byk. MH(ppa3BykK.

28. Cuna Apxumezia. Y c10BHe IJIaBaHUs TeJl.

29. YpaBHeHre Hepa3pbIBHOCTU CTPyH. YpaBHeHUe BepHysmu. JlamuHapHoe U TypOy/eHTHOe
TeyeHue. Yncno PeltHonb/ca.

30. OcHOBHBIE TIOJIOXKEHUSI MOJieKy/sipHO-KuHeTuuecko Teopud (MKT). OcHoBHbIe
TIOHSITHUS U OTIpe/ie/IeHrs1 MOJIeKY/ISIPHOW (DU3HKU.

31. UpeanbHbiii ra3. CBoWCTBa uJeasbHOr0 rasa. TepMojWHaMU4yecKue TapaMeTpbl
COCTOSIHMSL.

32. OcHoBHOe ypaBHeHMe MKT (YpaBHenune Kiaysuyca). YpaBHeHHe COCTOSIHUS
uzieansHOro rasa (YpaBHeHve MeHieneeBa-KnarmnelipoHa).

33. M3ormpoLieccsl, 3aKOHbI U30IPOLIeCCOB. p-V AxarpaMMbl U30IIPOLIECCOB.

34. YpaBHenue Ban-gep-Baanbca. IlompaBku ypaBHeHuss Ban-fep-Baanbca U ux
¢dusuueckuii cmoici. 3otepmel Ban-zaep-Baanbca.

35. Pacripesiesienrie MakcBesuia. XapakTepHble CKOPOCTH pacrpeeeHus Makcseia.

36. Pacripepenienve bosbiiMana. bapomeTrpuueckasi opmyiia.

37. fIBnenus repeHoca B TepMOJMHAMHUYECKU HEepPaBHOBECHBIX cHCTeMax.
TennonpoBoaHoCTh. Auddy3us. Bs3kocTs.

38. Uncno creneHeil cBOOOABI MO/eKy/bl. BHYTpeHHsisi 3Heprusi TepMOAWHAMUYeCKOU
cucTeMbl. 3aKOH paBHOPACIIpe/iesieHUs SHEPTUU TI0 CTereHsIM CBOOO/IbI.

OO UThA, WN -
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39. Pabora, coBepiiaemasi CHCTEMOM TNpW u3MeHeHHH obObema. OmpeseneHne paboTH,
CoBeplIaeMOl TepMOIMHaMHUYeCKOW CHCTeMOW NPU U30IIpoLieccax.

40. Ilepsoe Hauaso TepMoAuHAMUKU. CiefCTBUA U3 I1epBOrO0 Havaja TepMOJAWHAMUKHU.
V3MeHeHVie BHYTpeHHeN SHepryuy Npy U30MpoLeccax.

41. KonmvuecTBo TeruioThl. ApuabaThyeckuid rmporjecc. YpaBHeHue agwabatel. P-V
JuarpaMma aguabaTruueckoro mporiecca.

42. TenmoeMKOCTb. YpaBHeHHe Maiiepa. [Toka3arens aguabare! (koadduipent IlyaccoHa).

43. TTonuTpOIHBIN NpoLecc. Y paBHEHUs TIOJIUTPOIIbI, TI0Ka3aTesib MoauTporsl. [Tokasarensb
TIOJIUTPOIIBI JJ151 U30IPOLIeCCOB.

44. TerioBasi MammHa. Kpyrosble mporjecchl: p-V auvarpamma, paborta Tnpu KpPyroBOM
nipouecce, KITZI.

45. Iukn Kapno: p-V auarpamma, onucanue npoteccoB 1ukia, KI1/. Teopema KapHo.

46. TepmoarHamMuueckoe — omnpejesieHde  3HTpordu.  CraTvcThueckoe — ompejesieHue
SHTponuU. OCHOBHbIE CBOMCTBA SHTPOIUH.

47. V13MeHeHue SHTPONUU IIPU u3oInpoleccax. Bropoe Hauano tepmoarHamMuku. CrieCTBUS
13 BTOPOr'0 Hayvaja TepMOJMHAMUKH.

2 cemecmp

. DJIeKTPUUECKUH 3apsifi M 3aKOH ero coxpaHeHusi. 3akoH KyiioHa.
. DJleKTpUueckoe rnosie. HarpsskeHHOCTb 3/1eKTPUYeCKOro MoJIs.
. Teopema I"aycca u eé nprMeHeHmNe.
. Pabota ripu niepemeltieHrH 3apsifia B 3/1€KTPUUECKOM I10JTe.
. Hupkynsius Bektopa E.
. [loTennyan ¥ pa3sHOCTb NOTEHLMAIOB. DKBUIIOTEHIIMA/IbHbIE [TOBEPXHOCTH.
. CBs13b MeXX/ly HallpsDKeHHOCTBIO U ITOTEeHLIMaIoM.
. IM31eKTpYKY ¥ IPOBO/IHUKY B 3JIEKTPUUECKOM I1071e.
. BeKTOp 3/1€KTprUecKoro cmMelLeHusl.
10. DnekrpoemkocTs. Konpencarop. CoejuHeHre KOHeHCAaTOPOB.
11. OHeprus 3apsyKeHHOr0 KOHZieHCAaTopa. DHeprust /1eKTPUYecKoro IoJis.
12. IlocTosiHHbIM  3/eKTpUueckMid TOK. Cuia TOKa, IUIOTHOCTH ToKa. ConpoTuB/ieHUe.
Onekrpogsrxkyias cuia (3/C).
13. 3akoH Oma /151 yyacTKa ¥ [OJIHOW L|eMH.
14. 3akoH [Ixoyns-JleHua.
15. Pa3BeTB/eHHble 51eKkTpruyeckye Lerny. [TpaBuna Kupxroda.
16. MarHuTHOe 11osie. MarHuTHast UHAYKLIYSL M HAalIPsSPKeHHOCTb MarHUTHOTO T10JIS1.
17. 3akoH buo-CaBapa-Jlariaca 4 ero ripumMeHeHue.
18. B3auMopelicTBUe TOKOB. 3aKOH AMriepa.
19. DnekTpuyeckas yacTuLia B MarHuTHOM rosie. Cusia JlopeHua.
20. CuioBble IiHUM MarHuTHOrO mosisl. Lyupkysisius BektopoB B u H. Teopema o 1osiHOM

OO UTLA, WN -

TOKe.

21. MarHuTHbIM noToK. PaboTa 1o nepeMelijeHHIO TOKa B MarHUTHOM T1071€.

22. SIBnenue 37eKTpOMarHUTHOU MHAYKLMU. 3aKoH Papages. BpaleHve paMku B
MarHuTHOM I10JIe.

23. fIBnenue camonHAyKUMUA. IHIYKTUBHOCTL KOHTYpA.

24 V3meHeHUe TOKa IIPYU 3aMbIKaHWH LIelA ¥ pa3MbIKaHUU Lielu.

25. DHeprus MarHUTHOrO I10/151. DHePrust KOHTYpa C TOKOM.

26. KonebarenbHblli  KOHTYp. CBOOO/IHbIE 37€KTPOMAarHuTHbIe KosiebaHusi. dopmysia
TomcoHa.

27. 3aryxarolue U BbIHY)K/IeHHbIE 3/IEKTPOMarHUTHbIEe Kosiebanusi. [uddepeHipanbHoe
ypaBHeHHe KoyieOaHUH U ero pelieHue.

28. TTepemeHHbIM TOK. 3aKOH OMa [i/1 TilepeMeHHOr0 TOKa. MOIIJHOCTh ITepeMeHHOI0 TOKa.
BekTopHbIe AuarpaMMel.

29. OcHOBHBIE 3aKOHbI reoMeTpruuecKor onTuku. [TpuHiun depma.
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30. ®opmyna ToHKOM MH3bL. [TocTpoeHne M300paykeHu B TOHKHX JiMH3aX. PoKyc, GokycHoe
paccTosiHYe, ONTHYecKas CUa.

31. nrepdepenuys ceeta. ludpaxiys ceeta. [Ipumepsl.

32. Ionspuzauys cBeta. 3akoH Marttoca. 3akoH bprocrepa.

33. Ilornowenue ceera. 3akoH byrepa.

34. [IpencraBieHue CBeTa Kak 3/1eKTPOMarHUTHOU BOJIHBI.

35. TernnoBoe M3myuyeHre U ero XxapakTepucTUky. 3akoH Kupxroda.

36. AbcosoTHO uepHoe Tesio. Popmysia Penes-xuHca.

37. 3akoHbl cMelrieHust Buna. 3akoH Ctedana-bonbiimana.

38. ®opmysna I1nanka. ®OTOHBI.

39. aBnenue cBeta. Potosddekt. YpaBHeHue GoTo3ddekTa.

40. Opdektr KomnToHa.

41. finepHass mMozenb aroma. IToctynmatel Bopa. ATomM BoJopoJa W BOJOPOZOIO[00HBIE
aToMmel 1o bopy.

42. Bonusl fie bponins. CooTHOLIeHWe Heonpe/e/IeHHOCTE!.

43. BonHoBas ¢pyHKUms. YpaBHeHue [llpeaunrepa.

44. ATomM BoZopo/ila B KBaHTOBOW MexaHuKe. KBaHTOBble uncia. ©epmMuoHbBI U OO30HBL
[Tpunuyn ITaynu. Ilepuoguueckas crcrema 31eMeHTOB MeHeneeBa.

45. CocTaB ¥ XapakTepUCTUKU aTOMHOIO sipa.

46. edeKT MacChl ¥ S3HEPTHUs CBSI3U si/ipa. DHEPreTHKa siZIePHbIX peakLuii.

47. Pafi0aKTUBHOCTb. 3aKOH paJjMOaKTUBHOI'O pacriaja. AKTUBHOCTb.

48. SinepHble peakiuu: a-pacraf, -pacmaj, y-usnydenue. [1paBuia cMellieHust. HelTpuHO

49. Peakuyu [lefieHUs1 U CUHTe3a aTOMHBIX s/iep. S1/jepHble peakliuy Mo, eUCTBueM
HeUTPOHOB. LlenHble peakiuu.

IIpakTHyeckue 3aaHuA
1 cemecmp

3agaua 1. [IprkeHre MatepuaibHOM TOUKM 3a[aHO ypaBHeHueM x=At+Bt’, rae A=4 m/c?
B=-0,05 m/c*. Oripesie/IMTh MOMEHT BPEMEHH, B KOTOPbIH CKOPOCTb L TOUKHM PaBHA Hy/It0. HaiiTu B
3TOT MOMEHT BpeMeHU KOOPJUHATY U YCKOpDeHHUe.

3agaya 2. MarepuasibHasi TOUKa BpalljaeTcst Ha pacCTosiHUM r=20 CM BOKPYT HeNOJBUKHOU
ocu 110 3akoHy @=A+Bt+Ct, rie A=3 paz, B=-1 pag/c®, C=0,1 pazg/c’. B MomeHT Bpemenu t=10 ¢
OIpe/ie/INTh TAHIeHLMA/IbHOe d;, HOPMA/IbHOE d, Y TIOJIHOE d YCKOPEHHUsI TOUKH.

3apauva 3. Ha ryagkom ctosie jiexxutT Opycok maccord m=4 kr. K OpycKy TNpuBsi3aHbl [Ba
IIHYpa, TIepeKUHYThIe Yepe3 HeroJBIKHbIE O0KH, NMPUKPEIVIEHHbIe K TIPOTHBOIIOIOKHBIM KPasiM
crona. K KoHLjaM IIHypOB MOZBelLlIeHbl TMPH, MacChbl KOTOpBIX mi=1kKr v m,=2 kr. HaiWTtu
YCKOpeHHe, C KOTOPBbIM /IBIDKeTCS OpYCOK, M CH/Iy HaTsDKeHHsl KaKAOro W3 IIHypoB. Maccoi
0/7I0KOB ¥ TpeHHeM TIpeHeOpeyb.

3agaua 4. MarepuanbHasi TOUKa MacCOM m=3 KI' JIBWXKeTCS MO0J JeUCTBUEM HEKOTOPOU
cunel F cornacHo ypaBHenuio x=Ct*+Dt, rae C=2 m/c?, D=-0,1 mM/c’. HaiiTu 3Ha4eHUs TOI CUJIBI
B MOMEHTHI BpeMeHHU (=1 ¢ u t,=2 ¢. OnpezesuTe MOMEHT BpeMeHH, KOr/ja CUjla PaBHA HYJIIO.

3agaua 5. Opy/ve, >)KeCTKO 3aKperjieHHOe Ha >Kesie3HO0POKHOM miaTdopMe, MPOU3BOUT
BBICTpe/I BJOJIb ITOJIOTHA JKeJIe3HOM [Oporv nog yriaoM ¢=60° K guHUM ropusoHTta. OrnpezeniuTb
ckopocTb U oTKaTa IuatopMmbl, ecl1d CHapsiZ, BbUleTaeT €O CKopocTbto 0=600 m/c. Macca
r1aTdopMbl € OpyreM U cHapsizamu M=15 T, Mmacca ofHoro cHapsiia m=20 Kr.

3agaua 6. [lap maccoit m;=10 Kr, JBWKYILUICS CO CKOPOCTBIO U1=4 M/C, CTaJIKUBAeTCs C
11apOM MacCcou m,=4 Kr, CKOPOCTb U; KOTOPOro paBHa 12 m/c. Cuuras yap NpsiMbIM, HEYIIPYTUM,
HaWTH CKOPOCTH U I11apOB T0C/Ie y/japa B IByX ciydasix: 1) Masibli 111ap HaroHsieT 00J/IbILOoM 11ap,
JBWKYLLMICS B TOM >Ke HalpaB/ieHWy; 2) 1apbl ABW)KYTCS HaBCTpeuy Jpyr Apyry.

3agaua 7. [Ij1g okaTus NPYKMHBI Ha X1=1 CM HY)XHO Mpuioxutb cuiy F=10 H. Kakyro
paboTy HY>KHO COBEpIINTh, YTOOBI C’KaTb MPYKUHY Ha X,=10 cm?
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3apgaua 8. Ormpefenuts MHENHYI ckopocTe U T1leHTpa Iapa, CKaTUBILErocs 0Oe3
CKOJIb)KEHMSI 110 HaK/IOHHOM MJIOCKOCTH BbICOTOU h=1 M.

3agaua 9. Touka coBepiIaeT rapMoHHMYecKue KojeOaHusi. Hanbosibiee CMeIeHHE Xmax
TOYKH PaBHO 5 CM, Haubo/IbILasi CKOPOCTb Umex= 10 cM/c. HaliTu yrioByto 4acToTy @ KoiebaHui u
MaKCHMa/IbHO€ YCKOPEHUE Upax TOUKH.

3agaua 10. I'py3uk maccoii m=400T, TO/ABellIeHHBIM K TIPY)XUHe, KojebyeTcs 1o
BepTHKa/M ¢ nepuogoM T=1 c. OnpesennTh )XeCTKOCTb k TPY>KUHBI.

3agauva 11. CKoJIbKO aTOMOB COZEepKUTCS B pTyTU: 1) KonmuecTBoM BewjectBa v=0,2 MO/b;
2) maccou m=1r?

3agauva 12. OnpefenuTb KOJIMYECTBO BellecTBa V BOJOPOAQ, 3allOJIHSOLIEr0 COCYZ
06bemMoM V=3 J1, eC/i KOHLIEHTPALs MOJIEKYJT Ta3a B cocyzie n=2 10" m™,

3apaua 13. B 6annone Haxoautcsi ra3 npu temrepatype T:=400 K. [Io kakoii TeMriepaTypbl
T> Hazi0 HAarpeTh Ta3, 4TOOBI €ro /laB/eHre YBeTMUMIoch B 1,5 pa3za?

3agaua 14. bannon BMectumocTero V=20 1 3anosiHeH a30ToM npu temrneparype T=400K.
Korza yacte rasa uspacxo/joBany, AasieHue B 6anmoHe noHusunock Ha Ap=200 kIla. Onpegenutsb
MaccCy m 1U3pacxo0BaHHOrO rasa. Ilporecc cuntaTb U30TePMUUECKUM.

3apaua 15. OmpenenuTe IUVIOTHOCTH P BOJASHOIO Iapa, HaXOZMALLerocs IoJ, [aB/ieHueM
p=2,5 Ila u umeroiiero temneparypy T=250 K.

3agava 16. VyeanbHbii ras cosepliaeT LMKA KapHO mpu Temmeparypax XOJIOAW/IbHUKA
T,=290 K u Tternnoorgatuvka T1:=400 K. Bo ckonpko pa3 yBenmuutcsa KIIJA n nukia, ecm
TeMIiepaTypa TeIiooT/aTurka Bo3pacret 1o T =600K?

3ajgaua 17. Ta3, coBepuarommii uuvka KapHo, oTAan TemnionpueMHUKY 75% TemioThl,
MOJIyUeHHOU OT TeruiootgaTuvka. Omnpefennts TemnepaTypy 1» TeIulIONpUeMHHKA, eCc/Iv
TeMIlepaTypa Terioorgatuvka T:=400 K.

3apgava 18. Ilpu kakoM TemriepaType CpefHssl KHWHeTHMYeCKass SHeprus  <&>
TIOCTYIaTe/IbHOTO JBMKeHHsI MOJIeKYJIbl ra3a paBHa 4,14 10 2! x?

2 cemecmp

3agaua 1. 3apsager Q=1 MkKn u Q.=-1 mMkKn Haxogadarcs Ha pacctosHun d=10 cwm.
Onpegennts HanpsHkKeHHOCTb E U NOTeHLMan ¢ 1noss B TOUKe, y/ajeHHOW Ha paccrosHue r=10 cm
OT MepBOro 3apsi/ia Y Jiexallleld Ha JIMHWM, NPOXOJsLlell yepe3 MepBblil 3apsij, NepreHjuKyIspHO
HaripasjieHut0 OT Qg K Q..

3apaua 2. Ha Byx GecKOHEUHBIX TapasiiefbHbIX MJIOCKOCTSIX PaBHOMEPHO pacripe/ie/ieHbl
3apsifibl C MIOBEPXHOCTHBIMY IIOTHOCTAMHU 01=0,2 MKK/M* 1 0,=-0,3 MkK1/M*. Onipeziesiithb
HaMPSPKeHHOCTD T0J11 MeX/1y Y CHapy KU IJIOCKOCTEHN.

3agaua 3. /IBa konHzeHcartopa 3/eKTpoeMKOCTAMU Ci1=3 MK® u C,=6 MKD coeauHeHbI

napa/ieflbHO W TipucoeAuHeHbl K Oatapee ¢ 3[C €=120 B. Ompegenuts 3apsisipl Q; u Q,
KOH/IEHCATOPOB U Pa3HOCTH noTeHIanoB U; u U, Mexy 00K/IafioK.

3apaua 4. Tpu koHgeHcaTopa eMKocTsiMi Ci=1 MK®, C,=2 MK® 1 C3=3 MKD MoryT OBITH
coeZiHeHbl Tapa/ielbHO WM TIOC/Te[oBaTeNlbHO. B KakoM cjydae eMKOCTb OaTapeu
KOH/IEHCATOPOB 0OJIbIIIe ¥ BO CKOJIBKO pa3?

3apaua 5. Cusia ToKa B MPOBOJHMKE paBHOMepHO HapacrtaeT oT I,=0 go I=3 A B TeueHue
BpemenH t=10 c. Onpeseuts 3apsg, Q, NpoLIeAni B IPOBOJHUKE.

3agaua 6. Tpu pe3ucropa conpoTuBiaeHussMu R1=1 OM, R,=2 OM u R;=3 OM MoryT OBITH
COeZIMHEHBI Mapaslyie/lbHO WM TIOC/Ie0BaTeIbHO. B KakoM cjydae COTIPOTHBJIEHHE OOJIbIle U BO
CKOJIbKO pas?

3agaua 7. Cua ToKa B NpoBOAHUKe corpoTtusieHneM R=100 OM paBHOMepHO HapacTraet
oT [,=0 1o Inx=10A B Teuenue Bpemenu T1=30 c. OrnpenenuTb KOJAYECTBO TEIUIOTHI Q,
BbI/Ie/IUBIIIEECs 3a 3TO BPeMs B IPOBOJHUKE.

3ajgaua 8. [lo mpoBoay, corHyToMy B BHJle KBajpaTa CO CcTOpoHOuM 60 cM, Teuer
MOCTOSAHHBINA TOK 3 A. HallTu MHAYKLMKO MarHUTHOTO MOJISI B LIEHTPe KBaJpara.
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3agaua 9. ITo o6MOTKe OueHb KOPOTKOW KaTyIIKWA paguycoMm r=16 cm Teuer ToK I=5 A.
Cko/bKO BUTKOB N IPOBOJIOKM HAMOTaHO Ha KaTyIIKY, eC/Id HalpsyKeHHOCTh H MarHUTHOTO NOJIs B
ee LieHTpe paBHa 800 A/m?

3apaua 10. [IBa A/IMHHBIX Tapasule/ibHbIX TIPOBO/A HAXOAATCA Ha PaCCTOSIHUM I'=5 CM OJJMH
or apyroro. Ilo nmpoBojamM TeKyT B IPOTUBOIOJIOXKHBIX HarlpaB/eHUAX OAUHAKOBble TOKA 10 A
KaKbli. HalTh HanpshkKeHHOCTh MarHUTHOTO T10J151 B TOUKe, HaXOZSALLeNCsl Ha paCCTOSIHUU ' =2 CM
OT OJJHOTO U r>=3 CM OT JIpyroro rnpoBoja.

3agaua 11. IIpsamoii mpoBog, AnvHOM [=10 cm, 110 KoTopoMy TedeT TOK [=20 A, HaxoAUTCA
B OJJHOPOJIHOM MarHuTHOM nosie ¢ uHaykuuen B=0,01 Tn. Haittu yron a mexxzy Harpas/IeHUSIMU
BeKTOpa B u ToKa, ec/iv Ha MpoBo/, AelicTByeT cuia 10 mH.

3agaua 12. Berunciute paguyc R [Oyrd OKpPY>KHOCTH, KOTOPYHO OIKMCHIBaeT IIPOTOH B
MarHuTHOM MoJjie ¢ uHAyKueit B=15 mT, ecin ckopocThk v POTOHA paBHa 2 Mw/c.

3ajgaua 13. B ogHOpOAHOM MarHUTHOM Tosie ¢ uHAyKuver B=0,01 Tn Haxomutcs npsamou
NpOBOJZ, AMUHOM [=8 cM, pacrio/io)KeHHbIM MeprneHAUKY/ISIDHO JUHUAM HUHAYKUuM. [lo mpoBoay
TeyeT TOK [=2 A. Ilog mericTBMeM CWJI OIS TIPOBOZ, ITepeMeCTH/ICS Ha pacCTossHue s=5 cM. Hautu
paboty A cun nosns.

3agauva 14. B opHoposHOM MarHWTHOM Tmosie ¢ mHAykuuen B=0,35Tn paBHOMepHO C
yactotoii n=480 MuH" BpaijaeTcs pamka, cogepxaijas N=500 BuTkoB momjagpo S=50 cm?’. Ochb
BpallleHUsl JIOKUT B IUIOCKOCTM PaMKM U TepleHAUKYJ/IIpHa JIMHUAM WHAYKUMd. OnpezenuTb
MakcuMaibHy0 D/1C UHAYKLUHU Emnax, BOSHUKAIOLYIO B PAMKE.

3apaua 15. B pernu men 1ok [=50 A. VICTOYHMK TOKA MOKHO OTK/IIOUUTH OT LieId, He
paspeiBas ee. OnpegenuTs cuiy Toka depe3 t=0,01 ¢ mocse OTK/IOUeHHsI ee OT UCTOYHMKA TOKA.
Conporusnenue tenu R=20 Owm, ee uHAYKTUBHOCTL L=0,] 'H.

3apaua 16. ViHaykTuBHOCTH L Katyuiku (6e3 ceppeunuka) paBHa 0,1 MI'H. TIpu Kako# cusie
ToKa I 3Heprust W maruurtHoro noss pasHa 100 Mx/Ix?

3apaua 17. KonebaTe/nbHbINA KOHTYP COCTOMT M3 KaTyLIKW UHAYKTUBHOCTBIO L=20 MKI'H 1
KOH/IeHcaTopa 371eKTpoeMKOCTbI0 C=80 HD.

3apaua 18. MuaykTrBHOCTE L KonebarensHOro KoHTypa paBHa 0,5 MI'H. KakoBa mospkHa
OBITH 371eKTPOEMKOCTb C KOHTYPa, UTOObI OH Pe30HUPOBas Ha AJIMHY BOIHBI A=300 M?

3ajgaua 19. IToTok 5Hepruu, u3ayuyaeMblli W3 OKOIIKA IJIaBWIbHOW Tieuu, paBeH 34 BT.
Onpezennth TemriepaTypy T reuw, ecyii IIoLajb OTBePCTHst S=6 cm’,

3agaua 20. MakcuMyM CIeKTpajJbHOM TJIOTHOCTA SHEepPreTU4eckou CBEeTUMOCTH 3Be3/bl
COOTBETCTBYET J/iMHe BoJIHbI A=550 HM. OnpeZie/uTh TemMriepaTypy OBEPXHOCTU 3Be3/ibl.

3apaua 21. Onpegents paboTy BbIXOAa A 3/IEKTPOHOB M3 HATPHs, eC/IM KpacHasi TpaHuIia
doroaddekra A;=500 HM.

3apauva 22. Ha nmoBepXxHOCTh JIUTHS TajlaeT MOHOXpoMaTtuyeckuit cBeT (A=310 HM). UT0ObBI
NIPeKPaTUTb SMUCCHIO 3/IEKTPOHOB, HY>KHO TIPUJIOKUTD 3a/1epPKUBAIOLLYI0 PA3HOCTh NOTeHLuanos U
He meHee 1,7 B. Onpegenutsb paboTy BeIxo/a A.

3agaya 23. Ha IMHKOBYIO IJIACTUHKY IaZilaeT MOHOXPOMaTH4YeCKUM CBeT C JJIMHOU BOJIHBI
A=220 uM. Onipefie/IiTh MaKCUMabHY0 CKOPOCTh (hOTO3/IEKTPOHOB.

3apaua 24. OnpezienuTh AJMHY BOIHBI A M1 Maccy m ¢oToHa ¢ sHeprueil e=1 MaB.

3apaua 25. [laByieHre p MOHOXpoMaThuyeckoro cBeta (A=600 HM) Ha UepHYIO MOBEPXHOCTb,
nepreH/IMKy/IspHy0 mnazarommmM Jyuyam, paBHo 0,1 mxIla. Onpepenuts uncio N (DOTOHOB,
TajlarolKX 3a BpeMs t=1 ¢ Ha OBePXHOCTD IJIOWaALo S=1 cMm?,

3apauva 26. BeruncmTh AIMHY BOJIHBI A, KOTOPYIO MCITyCKaeT WOH renvst He™ ripu nepexoze
CO BTOPOT'0 SHEPTeTUUECKOTr0 YPOBHS Ha TepBbiid. CiesiaTh TaKOH ke Mo/CueT AJist uoHa iutust Li™.

3apaua 27. BeluMc/IuTh 3HEprui0 (POTOHA, UCITyCKaeMOro IpU fepexo/e 371eKTPOHa B aToMe
BOZIOPO/a C TPeTbero 3HepreTUUYeCKOro ypoBHs Ha MepBbIi.

3apgava 28. 3a Bpems t=1 CyT aKTMBHOCTb M30TOmNAa yMeHblMnacek oT A;=118 I'bk 10
A,=7,4 T'bk. Onpefieivth nepuoz rnojypacrnaga Ti, 3TOro HyK/adja.

3ajaua 29. 3a Kkakoe Bpema ¢ pacnafaercs Y% HauyaJbHOIO KOJIUMYeCTBa  szep
PaZiM0aKTUBHOI'O U30TOIa, eC/IU TTeproz, ero rnoaypacnazga T:,=24 4?
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Kpurtepuu ¥ 1IKajia OLileHUBaHUs 0 0LeHOYHOMY CPe/iCTBY IPOMe)KyTOUHbIN KOHTPOJIb

(3x3ameH)

[lTkasa oLeHUBaHUS
(uHTepBan 6aIoB)

Kputepuii oLieHMBaHUS

OT/IMYHO (5)

CryzeHT r/y0OOKO ¥ B TOJHOM O00BEMeE BjafieeT TMPOrPaMMHBIM
MaTepuasoM. ['paMOTHO, MCYeprbIBarollle U JIOTUYHO ero usjiaraeT B
YCTHOM UM NMUCbMeHHO# ¢opme. [Ipu 3TOM 3HaeT peKOMeH/[0BaHHYHO
JIUTepatypy, NposiB/sieT TBOPYECKUN MO/IX0/, B OTBeTax Ha BONPOCHI U
NPaBW/ILHO 0OOCHOBBLIBAeT TPHHSTHIE peIleHUs], XOPOLIO BJajieeT
YMEHUSIMU 1 HaBblKaMU MPH BbINIOJIHEHUU MMPAKTHUUECKUX 3a/au.

xoporo (4)

CTyleHT 3HaeT TMPOrpaMMHBIM MaTepuaa, TPaMOTHO U 10 CYTH
v3/laraeT ero B YCTHOM WIM TMCbMeHHOW QopMe, [Jomyckas
He3HauuTe/lbHble HETOUHOCTU B  YTBEPXKAEHUSX, TpPaKTOBKaXx,
oTipe/ie/IeHUsIX W KaTeropusix WIM He3HauuTelbHOe KOJIMYeCTBO
omubok. [Tpu 3TOM BafieeT HEOOXOAUMBIMUA YMEHHUSIMUA M HaBbIKAMU
TIPY BBITIOJIHEHUU TIPAKTHYeCKUX 3a/1ay.

YAOBJ/IETBOPUTE/IBHO

)

CTyZeHT 3HaeT TOJIbKO OCHOBHOW MPOrpaMMHbIM MaTepuall,
JIOTTyCKaeT HeTOYHOCTH, HeJJOCTaTOUHO UéTKre (OpMyJ/IMPOBKH,
Heroc/ie/l0BaTe/IbHOCTh B OTBETAX, M3/laraeMbIX B YCTHOM WIN
nucbMeHHoU ¢opme. I1py 3TOM HeZOCTaTOUHO B/iafieeT YMEeHUsIMU U
HaBbIKaMU MPU BbITIOJITHEHUM MPAaKTUUeCKUX 3a7ad. [JomyckaeT 10
30% o1K1OOK B U3/1araeMbIX OTBETaX.

Hey/IOB/IETBOPUTE/TEHO

)

CTyZeHT He 3HaeT 3HAUMTEe/bHOW YaCTU MPOrPaMMHOI0 MaTepuara.
[Tpu 3TOM [0MyCKaeT MPUHIUINHA/IBHBIE OIMMOKH B /J0OKa3aTe/TbCTBAX,
B TPaKTOBKe TIOHSITUM W KaTeropuii, MpOsiB/isieT HU3KYI KYJbTYypY
3HaHWM, He B/aZieeT OCHOBHBIMM YMEHUSIMM U HaBblKaMu TpU
BBITIOJIHEHUM TIpaKTUuecKux 3ajad. CTyJeHT OTKa3bIBaeTcs OT
OTBETOB Ha /IONIOJTHUTE/IbHbIE BOIIPOCHI
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9. Oco0eHHOCTH OpraHu3anuy 00yJYeHHs AJIs JIUL C OTPAaHUYEHHBIMH BO3MO)XKXHOCTSIMH
3/l0POBbSl U UHBA/IU/I0B

Ilpu HeobxomumocT pabouass mMporpamMMa y4yeOHOW /AWUCIMIUIMHBI MOXeT OBbITb
a/IarITMPOBaHa /ij1st obecrieyeHus: 00pa30BaTeTbHOTO TIPOLieCcca MHBAIW/IOB U JUL] C OTpaHUUeHHbIMU
BO3MOXKHOCTSIMA 3[IOPOBbS, B TOM UKWC/Ie C TIPUMEHEHWeM 3JIeKTPOHHOTO oOyueHUsT U
JUCTAHIIMOHHBIX 00pa30BaTe/IbHBIX TEXHOIOTHH.

[nsi aToro TpebyeTcs 3asiBleHUe CTy/ieHTa (ero 3aKOHHOTO Mpe/iCTaBUTe Is) U 3aK/HoueHue
TICUX0JIOTO-MeIUKO-Tiefiaroruueckoi  komuccuu  ([IMITIK). B ciayuae  HeoOX0AUMOCTH
oOyyarluMcsi M3 YKCaa UL C OrpaHUYeHHbIMU BO3MOKHOCTSIMU 3710pOBbsi (TI0 3asiBJI€HUIO
oOyuarorerocsi), a [jis WHBaJMAOB TAaKKe B COOTBETCTBUM C WHJWBH/Ya/JbHOW TIPOrPaMMOM
peabuMTalMM WHBAIWJA MOTYT TIpe//iaraTthCsl C/IeAyIOI[Me BapUAHThl BOCTIPUATHS yueOHOMH
WH(POPMALIMHY C yUeTOM UX WHUBUAYa/IbHBIX ICUX0(MU3NIeCKUX 0COOEHHOCTeH:

— CO3[laHHe TEKCTOBOW BEpPCHU JIIOOOTO HETEeKCTOBOTO KOHTEHTAa /Jisi ero BO3MOXXHOTO
nipeoOpa30BaHus B aJlbTePHATHBHBIE (HOPMBI, YAOOHBIe [ Pa3/IMUHBIX M0/Ib30BaTe/iel;

— CO3/laHMe KOHTeHTa, KOTOPbI MOXKHO TIpe/ICTaBUTh B DPa3IMUHbIX BHaX 0e3 moTepu
JAHHBIX WA CTPYKTYPBI, TIPeAYCMOTPETh BO3MOXXKHOCTh MACIITAOMPOBAHMS TEKCTa U U300pa>keHU
6e3 rorepu KauecTBa, MpelyCMOTPETh JOCTYITHOCTb yTIpaB/ieHUsI KOHTEHTOM C K/IaBUaTyphbl;

— CO03/1aHHe BO3MOKHOCTeH /1yisi 00ydaromuxcsi BOCIPUHUMATE OZIHY U TY »Ke MH(OpMaIHio
W3 pa3HbIX WMCTOYHWKOB, HArpuMmep, TakK, 4TOObI JMlla C HApYLIEHUsSMU C/lyXa TIOydand
vH(bOpMaL1I0 BU3YyabHO, C HAPYLLIEHUsIMU 3PeHUs] — ayUabHO;

— MpUMeHeHUe TTPOTrPaMMHBIX CPeJICTB, 00eCIeunBarOIX BO3MOXHOCTb OCBOEHUS HABBIKOB
U yMeHHWH, (hOpPMHUPYeMbIX JUCIIMIIIMHON (MOAy/ieM), 3a CUET ajbTepHATUBHBIX CIIOCOOOB, B TOM
Yuicie BUPTYa/TbHbIX JIab0paTOPUil M CUMYJISILIMOHHBIX TEXHOJIOTHA;

— TMpUMeHeHHe 37IeKTPOHHOr0 00yueHWs], AMCTAaHIIMOHHBIX 00pa30BaTe/IbHBIX TeXHOJIOTHH
JJ1s1 Tiepeiaud MH(GOPMAL[|K, OpraHU3aluy Pa3/TUUHBIX (JOPM MHTEPAKTUBHON KOHTAKTHON PabOThI
o0yuaroiierocs ¢ rperojaBaresieM, B TOM UKc/ie BeOMHAPOB, KOTOPbIe MOTYT ObITh UCIIO/Ib30BaHbI
JJ1s TIPOBeJleHUsl BUPTYalbHbIX JIEKL[MHA C BO3MOXXHOCTBIO B3aUMOJEMCTBUSI BCEX YUaCTHUKOB
JUCTAHIIMOHHOTO O0O0y4eHHUsi, MPOBeJeHUss CEeMHHAPOB, BBICTYIUIEHUS C JOK/IaflaMd M 3allUThI
BBITIOJTHEHHBIX PabOT, TIPOBeZIEHUs] TDEHUHTOB, OPraHU3alui KOJ/UIEKTUBHOW paboThI;

— TMpUMeHeHHe 37IeKTPOHHOr0 00yueHWs], AMCTAaHIIMOHHBIX 00pa30BaTe/IbHBIX TeXHOJIOTHH
JJ1s1 OpraHusaLuy (JopM TeKyll[ero ¥ NpOMe>XXyTOYHOIO0 KOHTPO/IS;

— yBeJIMYeHHe TIPOJIOJDKUTENBbHOCTA C/laud OOyYarolUMCs WHBAIUAOM WA JIMLIOM C
OrpaHUYEeHHBIMH BO3MOKHOCTSIMU 3[J0POBbsS1 (JOPM MPOMEKYTOUYHOM aTTeCTaljiM M0 OTHOLIEHUIO K
YCTaHOBJIEHHOW MPOJIO/DKUTE/IbHOCTU UX CllauM:

— NIPOJO/DKUTEIbHOCTD Cauy 3auéTa UM 5K3aMeHa, MPOBOAMMOro B MMCbMEHHOU (opMme, —
He 6osiee uem Ha 90 MUHYT;

— TIPO/IO/DKUTENIbHOCTh TOJATOTOBKM O0Y4YaroIerocsi K OTBeTy Ha 3auéTe WM 3K3aMeHe,
TIPOBOJJUMOM B yCTHOU (hopme, — He Gosiee ueM Ha 20 MUHYT; — TIPO/IOJDKUTETbHOCTD BBICTYTIEHHUS
o0yyaroIerocs rpu 3aifuTe KypcoBoi paboTel — He 6osiee uem Ha 15 MHUHYT.
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JIMCT M3MEeHeHHUH U J0T0/THeHHH

/1

Buzpbl fononHeHun U
H3MeHeHun

[ara u HOMep MPOTOKO/1a
3acefaHus Kagezpsl
(xadenp), Ha KOTOPOM OBLTH
pPacCMOTpPeHbI ¥ 0I00peHbI
V3MeHeHUsl U JIOTIO/THEeHUsI

IMoanuce (c
pacirpoBKO)
3aBejytolero Kageapoi

(3aBeayroiux KadeapaMu)
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