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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBMM C TPEBOBAHUSIMU ®EJEPA/IBHOI'O
TOCYJZAPCTBEHHOI'O OBPA3OBATEJ/IBHOI'O CTAHJIAPTA BBICHIEI'O OBPABOBAHNS (®T'OC BO)

15.03.06 MexaTpoHHKa H po00TOTeXHHKA
rog Habopa rpynmbl: 2024
IIporpamMmy cocraBui:
Kadenpa O4 ®PM3NKA

Mosrosast Bepa 'eilioHOBHa, CTapILVii MperosaBatesib

ITporpamMma paccMoTpeHa

Ha 3ace/jJaH1H Kadepbi-pa3paboTurka

pab6oueii nporpammbl 04 ®N3NUKA

3aBegytomuii Kadenpoii @egopos [.J1., A.¢.-M.H., pod.
IporpamMma paccMOTpeHa

Ha 3aCeflaHHH BBITyCKAIOLIei Kadespbl

18 CUCTEMBI ITPUBOJOB, MEXATPOHUKA U POBOTOTEXHUKA

3aBeayromuii kKadenpoit Craxkos C.M., A.T.H., 1pod.



PABOYAS ITPOTPAMMA JUCIHHAILINHBI
DPU3NKA

Pa3pensi padoueii mporpaMMel

1. HEJIN OCBOEHIMA JVUCIUITIVTHBL

2. MECTO JMCHUIVINHEBI B CTPYKTYPE OOIT BO

3. CTPYKTYPA 1 COOEP)XAHUE JVCLUIIIVHBI

4. ®OPMbI KOHTPOJIA OCBOEHVA AMCLAII/INHBI

5. YYEBHO-METOINYECKOE 1 MTH®OPMAIIMMOHHOE OBECITEYEHUME JUCLAIIINHBI
6. MATEPMAJIBHO-TEXHWMYECKOE OBECIIEUEHUE JUCIHUWITJIMHBI

IIpunoxeHus K paboueli nporpaMme JUCIHUITHHBI
o Ilpunoxenuie 1. AHHOTaLMs paboueli MPOrpaMMbl

o Tlpunoxenue 2. TexHosoruu u Gpopmbl 00ydeHHst
o [Ipunoxenuve 3. @OHABI OLEHOYHBIX CPeLCTB



1. IE/IX OCBOEHUA AN CIUITINHDBI

HEJ'II:IO 0CBO€HUs AUCLIUIIIMHBI ABJIAETCA Cl)OpMI/IPOBElHI/Ie c1eAyromux KOMHeTeHuHﬁZ

OIIK-1 — criocobeH NMPUMEHSTL eCTeCTBEHHOHAYUHbIe U OOIIeNH)KeHepHble 3HAHHs, METOJbI MaTeMaTHUYeCKOro aHa/IM3a U MOJelUpOBaHUs B
npodeCcCcroHaIEHON [eATeNBHOCTH

DOpMHIPOBaHHUIO KOMITETEHIUI CIIY>KHUT JOCTIDKEeHHe CIeAYIOIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1
3HAHUSA:
Ha ypOBHe TIpe/CTaB/IeHUI:
* 0011ei pu3nUecKoi KapTUHBI OKPY’KaOIero Mupa Kak CHCTeMbI B3aUMOCBSI3aHHBIX (PH3MUeCKUX
sIBJIeHUH, pa3/MuHbIX (GOPM /IBH)KEHHs] MaTepyy;
* posu $HU3MKHY KakK GyHAMeHTa /1Sl U3y4eHus JUCLMIUIMH PO eCCHOHAIBHOTO 1IUK/IA, KaK OCHOBY
/151 BbIZIe/IeHNs B CBOei podeCCHOHANTBHOH [eTe/TbHOCTH (PU3UUECKUX SIBJIEHUH U TIPOLIECCOB,
onpe/ieNSFOLINX TPHHIUIBI PabOTEI pa3/IMUHbIX TEXHUYECKHUX YCTPOHCTB;
* B3aMMOCB#I31 TEOPUH U SKCIIEPUMEHTA, C/Ty)Kallero 6a3oii s GOpMUPOBaHUS TEOPUU U
TIOATBEP)KAIOLLIero eé I0JI0KeHUs;
Ha ypOBHe TIOHMMaHMUsI:
* CMbIC/Ia TAKKX MOHSATUM Kak: pr3nyueckoe sijieHue, (pr3nueckasi BeJIMUMHA, MOJie/lb, TUTIOTe3a,
3KCMEPUMEHT, HabJIoieHre, u3MepeHue, pU3rUecKas Teopus, GU3NUeCKUil 3aKOH;
* (hyHAaMeHTa/IbHBIX [TOHATHH, 3aKOHOB ¥ TEOPHUH KJIACCHUECKOM 1 COBPeMeHHO (hU3UKHY;
* (pusmueckux Mozesel, MCo/b3yeMbIX [PY IOCTPOEHUH TeOPUU SIBJIEHHS;
* rpaHuL] IPUMEHUMOCTH TeOPHH, IIOCTPOEHHO Ha orpe/ie/ieHHOM (HU3HUecKoit Mozeny;
* IPUHLIMIIOB MOCTPOeHHUs PU3NUECKHUX IKCIIEPUMEHTOB;
Ha ypOBHe BOCIIPOM3BeeHMUsI:
* (hopMynupoBOK (hM3MUECKHX 3aKOHOB, TPUHLIMIIOB U MOCTY/IaTOB, X MaTeMaTHueCcKoe BbIpaykKeHHe I10
OCHOBHBIM pa3ziesiaM GU3MKH: (hr3ruecKre 0CHOBbI MeXaHUKH, 3/IeKTPUUeCTBa U MarHeTH3Ma,
3/IeKTPOAMHAMUKH, (PU3UKY KoslebaHUH U BOJTH, ONITHKY, KBAaHTOBOMW (PUM3MKH, aTOMHOM U siZiepHOM
¢busuKy;
* METO/IOB peLlIeHHs 3a/jau 110 ONUCaHUI0 GU3NUeCKUX sIBIeHNH;
* METO/IOB TIPOBE/IEHHST IKCIIEPUMEHTa U 06pabOTKHU Pe3y/IbTaToOB U3MEePEeHH;
* METOAMKU OLIeHKU TOTPelIHOCTH U3MepsieMbIX Be/IUH;
YMeHus:
TeopeTHYecKue:
* OIIpeJieUTh MyTH pellleHus I0CTaB/IeHHON 3aiaull, 04ePTUTh KPYT (HH3MUeCKUX 3aKOHOB, 3HAHKE
KOTOPBIX TI03BOJIUT PEILUTh JaHHYIO 3a/auy;
* [10CTaBUTH Lie/Ib IPOBOZAMMOrO SKCIIepUMeHTa U ONpe/ie/IuTh M0C/1e/|0BaTe/IbHOCTb JeHCTBUM TIPU ero
pOBe/IeHNY;
TpakTUYecKue:
* pellaTh TUMOBbIE 33/lauM 110 pa3zenaM Kypca hU3MKy;
* pa3buparbCs B MPUHLIUIAX JeHCTBUS GU3UUeCKUX PUOOPOB U CrIoCo6ax UX MPUMEHEHHUs;
* IPOU3BOANTD pPacyeThl [10 pe3y/ibTaraM U3MepeHuil;
* OLIeHMBATh MOTPELIHOCTb U3MePsIeMbIX BEJIUUMH;
* aHa/IM3MPOBATh MOTyUeHHbIe pe3y/bTaThl U COMOCTABATh UX C TeOPeTHUEeCKH POTrHO3UPYEMBbIMHU;
* Mpe/ICTaB/ATh (PYHKLMOHA/IbHBIE 3aBUCUMOCTH (PU3UUeCKUX BeJIMUMH B BU/e IPadUKOB;
HABbIKU:
IPaMOTHO U apTyMeHTHUPOBAHO U3/1araTb COOCTBEHHbIe MBIC/IM, 000CHOBBIBATE CBOM CY)KIEHNS;
* paboTaTh C LIMPOKUM KPYTroM (Gr3rUeCcKix TPpUOOPOB U 000pYyA0BaHHUS;
* COCTaBJIATh HayuHble OTUETHI C IPAMOTHBIMY BBIBOJAMHU O MPOJie/IaHHOH paboTe;
* [VIaHMPOBATh CBOO paboTy;
* paboTaThb B KOJUIEKTHBE HaJ| pellleHHeM eJHOM 3aJaui;
* paboTaTh C TUTEpPaTypOli ¥ MHBIMKE UCTOUHMKAMHU WH(OPMALIUH.
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2. MECTO JUCIIMIVIMHBI B CTPYKTYPE OOII BO

Oucuuruinia @U3UKA siBrisieTcst JUCLUIIIMHON 00s13aTe/IbHOM YacTH 6/10Ka 1 porpaMMbl MOATOTOBKY 110 Haripae/eHuto 15.03.06
MexampoHuka u pobomomexHuxa.

Cogiep>kaHue QVCLIUIIVHEI SIB/ISIeTCS JIOrn4decKuM rpogospkeHreM AvcruruiiH: BBICIITASI MATEMATHUKA.

Cofep>KaHHe [UCLUATUIMHBI SIBASIETCST OCHOBOM Ansi ocBoenHusi gucuuruimH: BE3OITACHOCTD JXU3HEJAEATEJ/IBHOCTU,
MUKPOITPOLIHECCOPHASI TEXHUKA B MEXATPOHUKE M POBOTOTEXHUMKE, OCHOBbI MEXATPOHUKU H
POBOTOTEXHUKU, TEOPUSA MEXAHMN3MOB U MAIIINH.

ITpesBapuTe/bHBIe KOMIIETEHIINH, COPMUPOBaHHBIE Y 00YUYalOLerocs 0 Hauasa U3y4eHus JYCLUIINHBL:

e OIIK-1 — criocobeH NpUMeHsTh eCTeCTBeHHOHAYUHble U 001IleMH)KeHepHbIe 3HaHNs, MeTO/bl MaTeMaTHueCcKOro aHanusa u
MO/Ie/IMPOBaHMs B IPOde CCHOHANBHOH [IesITeIbHOCTH



3. CTPYKTYPA 1 COAEP)XXKAHUWE TNCIIUIINHBI

OO61iast TPY0EMKOCTh AUCLIMIVIMHEI cocTaeset 11 3.e., 396 u.

3.1. Copeprxanue (AUAAKTHKA) JUCHUIUTHHBI
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Pazpen 1. KHe 0CHOBBI 1.1. KuHemaT#Ka MaTepHasibHOM TOYKH M TBEPZOro TeJa.
TlocTynarensHoe 1 BpaljaTelbHOE JiBIKeHHe TBepAoro Tena. 1.2. [iHaMHKa MaTepHasbHO TOukH. [ToHsTHE
1 2 COCTOSIHHS! B K/TaCCHUeCKOl MeXaHHKe. 3akoHbl HbroToHa. Y . Henney TbHbIE CHCTeMb| 76 36 18 9 9 40 20
orcyera. Cubl MHepLuu. 1.3. 3aKOHBI COXpaHeHUs B MeXaHuKe. 1.4. [JiHamMuKa TBepZoro Tena. 1.5.
anHLU/II'I OTHOCHTEBHOCTH B MexaHHKe. 1.6. OCHOBBI pE"HTMBMCTCKOﬁ MeXaHWKH. 1.7. DieMeHTbI
MeXaHUKH CIUIOLLHBIX Cpej.
Pazpen 2. M usuka u 2.1. OCHOBBI M -KMHETUUYECKOI TEOPUH.
2.2. dyuxumu pacripesenenys. Knaccuyeckas M KBaHTOBasi CTaTUCTUKH. 2.3. OCHOBBI TePMOJMHAMUKH.
1 2 TepmozHamMuueckre PyHKLUN cocTosHus TpH Havyasma TepMoguHaMUKH. 2.4. Lk KapHo. TIpuHLurs! 68 32 16 8 8 36 15
MOCTPOEHHs! TEIIOBBIX MalluH. 2.5. SIBneHue nepeHoca. 2.6.Cuiibl MO/IEKY/ISIPHPHOTO B3aUMO/IeHCTBHUS.
PeastbHbie raspl. Ga3oBbie NPeBpalleHHs!.
Bcero 3a 2 cemecTp 144 68 34 17 17 76 35
Paspen 3. DieKTpHYecTBO M MarHeTnsm. 3.1. DekTpuueckoe nose B Bakyyme. IIpoBoHMKH 1
JIM2/1eKTPUKH B 3/1eKTpUyeckoM mojie. 3.2. TIocTosHHBII 3n1eKTpuyeckuii Tok. 3.3. MaruuTHoe nose B
2 3 Bakyy™me. 3.4. MarauTtHoe rnoie B Beljectse. 3.5. OleKTpoMarHuTHas MHAyKuus. 3.6. YpaBHeHus Makcsenia 112 56 28 13 15 56 20
B MHTerpanbHol u uddepentmanbHoii popme. Marepuanbhble ypapHenus. 3.7. KsasucraloHapHble TOKH.
3.8. TIpMHLUIT OTHOCUTE/ILHOCTU B 3/1EKTP
Pazjen 4. ®usnka Konebanwmii. 4.1. apmonnueckuii ocLunstop. [IpumMeps! rapMOHUYECKHX
ocLu/ISTOpOB. 4.2. KiHemaTHKa U JHHaMHKa rapMOHHYeCKUX Kosebanuid. 4.3. CBoGo/IHbIe 3aTyXatoljue
2 3 KoneGanmsi. 4.4. BeiHyK/jeHHbIe Ko/leGaHNs rapMOHHUECKOr0 OCLIM/UISTOPA M0/ AeiiCTBIeM CHHYCOH/AIBHOM 32 12 6 4 2 20 10
cuibl. 4.5. PU3MUeCKUii CMBIC/T CIIEKTPAIbHOTO pasioxeHnsi. HopmasbHble konebanus (MozpbL.) 4.6
AHrapMOHWYECKHi OCLIH/UIATOP.
Bcero 3a 3 cemecTp 144 68 34 17 17 76 30
Paspien 5. BoiHoBbIe nponecchl. 5.1. Ynpyrue BonHbl. [T1ockast cuHycouzansHast BoHa. BomHosoe
ypaBHeHue. DHeprust ynpyroii BoHbl. Cepuueckue BosHbL CTosiure BoHbL ekt Jorepa. 5.2.
DJ1eKTPOMArHUTHBbIE BO/THBI. DHEPIHs 2/IeKTPOMArHUTHO# BO/HBI. CBET Kak 2/1eKTPOMarHUTHast BOJHa.
Tonsipusanms ceera. 5.3. Untepdepeniyst BomH. VHTepdepeHLys 1ByX MOHOXpOMAaTHuecKux Bo/H. [Tonsitue
2 4 0 KOTepeHTHOCTH BO/IH. IHTepdepeHLusi CBeTOBBIX BOMIH. VIHTep(epeHIHs B TOHKHX IIeHKaX. 5.4. 55 35 14 1 9 20 15
Judpaxims BonH. [punnyn [oiirenca-®penens. [ludpaxims Openens Ha KpyIioM oTBepcThu. [Indpaxips
®paynrodepa Ha npsiMoii GeckoHeuHoi wwenu. JudpakuponHas peterka. Judpakijus peHTreHOBCKHX
siyueid, hopmyina Bynbda-Bparra. 5.5. B3anMoyeiicTBre 371eKTPOMarHUTHBIX BOJH C BeljecTBOM. OTpaxeH#e
M Mpe/ioM/IeHHe CBeTa Ha rpaHuIie pasziena yx cpes. ®opmyner @penens. Jucnepcus ceeta. Pasosas n
PYIIIOBasi CKOPOCTb.
Paspen 6. Ksantosas ¢usuka. 6.1. Tennosoe nusnyuenve. Ksanrosasi ontuka. ®oToHs!. 6.2.
KoprycKy/1sipHO-BOJIHOBOIA JiyanaMm. BosHel ie Bpoiist. [IpUHLMI Heorpe/iesieHHOCTH. 6.3. KBaHTOBBIE
cocrosiuust. BontHoBast hyHKIs 1 ee cTaTUCTHUeCKHi cMbIc/. TIpuHLun cynepriosuiyn. 6.4. YpaBHeHye
[Ipeautrepa. Oneparopb! pu3HuecKnX BeanurH. YacTHLa B OHOMEPHOI MOTEHLUA/bHOM sIMe.
TIpOXOXK/jeHHe YacTHI{bI MO/, ¥ HaJ| TIOTeHIHa/bHbIM 6apbepoM. IapMoHHYecKuii ocLpisaTop. 6.5. CTpoeHue
2 4 atomoB. CrieKTphI BOJ0POA0nof06HbIx atomoB. Teopust Bopa. KaHToBasi Teopusi CTpoeHH s aToma. 53 33 20 5 8 20 20
KsanToBble umc/ia. 6.6. OCHOBbI TEOPUM CTPOEHUS] MHOT03/1eKTPOHHBIX aToMoB. ITpunin ITaysu.
Tepuognueckas cuctema anemenToB /1.1 Mengeneesa. 6.7. Crpoenue Mosekys. Pusryeckas npupoga
XMMHUeCKOH CBsi3u. IOHHasi ¥ KOBa/leHTHast CBsi3b. MoKy spHble crieKTpsl. 6.8. ATomHoe s11po. CTpoeHne
atomHoro sizipa. Jledekt Macc. PaJu0aKTHBHOCTb TpeBpaLLieHHst sizjep. S1/iepHble peakijui. DieMeHTapHbie
YaCTULIbI.
Bcero 3a 4 cemecTp 108 68 34 17 17 40 35
Bcero no guc 396 204 102 51 51 192 100
3.2. AyAMTOpHBI NPAaKTUKYM
Howmep u
p OobeMm,
Ne |HaMMeHOBaHHe
Tema NPaKTUYECKOro 3aHATUA aya.
n/n paspaena
Yyacos
AUCHUITI/THHBI
3anstue 1.1. KuHemarruueckue XdPAKTEPUCTUKU ABWKEHHUs: TPDAEKTOPUS, IepeMeleHue, nmyTb, CKOpOCTb,
Pa3,qen 1. YCKOpeHue, yIj10Basg CKOPOCTb, YIJIOBO€ YCKOpEeHUe. 3aHsitue 1.2. ,Z[I/IHaMI/IKa MaTepHaf[bHOﬁ TOYKH, 3aKOHBbI
1 dusnueckue HetoToHa. Cuiibl B M@XaHUKE: CUla TpeHus, Cu/ia yrpyrocru. 3aKoH BCEMHPHOT'O TATOTeHHWA. 9
OCHOBBI HennepumaneHele CUCTeMBI OTCUETa, CA/IbI HHepLUK. 3andaTye 1.3. VIMIy/ibC CMCTeMBbl MaTeprabHbIX TOYeK.
MeXaHHWKHU. Pa60Ta, KWHeTHYeCKas U IIOTeHLMa/IbHasi SHeprus. 3aKOHBI COXpaHeHHs UMITYJ/IbCa U SHEPTrUu. 3ansitue 1.4.
,Z[I/IHBMI/IKEI TIOCTYIIaTe/JIbHOI'0 Y BpalllaTe/IbHOI'0 ABW)KEeHUA TBepPJOoro TeJsia.
3ansTue 2.1. YpaBHeHUe COCTOSIHUS W/lea/lbHOro ra3a — ypaBHeHue MeHzeneeBa-Kinanelipona. OcHOBHOe
Pasgnen 2. ypaBHeHHe MOJIeKY/ISiPHO—KHUHeTHUeCKOol Teopur. MoreKy/sipHO-KMHeTUUeCKUM CMBIC/T JaB/1eHus U
2 MO]’IeKy]'ISIpHaH TeMIIepaTyphbl. 3ansiThe 2.2. Pacnpe/:[eneHHe Makcgesia MOJIEKYJI T'a3a 110 CKOPOCTSAM. CPE,E[HI/IE CKOpPOCTH 8
(bI/IBI/IKa u MOJIEKY/I. Pacnpe;[enemzle EOHLL{MaHa MOJIEKYJT B CMJIOBOM IOTE€HLIUA/IbHOM I1071€. EapOMeTpI/I‘—IeCKaﬂ
TepMoZiMHaMUKa. (popmysa. 3aHarue 2.3. I u II Hayana tepmoguHamuku. KIT/T UKIMyeckyx npoweccos. 3aHsaTHe 2.4.
OHTpOUsA
Bcero 3a 2 cemecTp 17
3ansite 3.1. 3akoH KysoHa. PacueT HarpspkeHHOCTeH 3/1eKTpoCTaTHueCKUX 110J1el U CH/ B3aUMOZIeHCTBYS B
BakyyMme. [TpuHiun cynepriosunuu. 3ansatre 3.2. Teopema I"aycca A1t BeKTOpa HarpspkeHHOCTH
9JIEKTPOCTATUYECKOTO I10JI1 B BAKyyMe. HOTeHLlI/IElfI 9/IEKTPOCTATUYECKOI'O I10J1d, CBA3b MEXXAY
HarpspKeHHOCTBIO U noteHuanoM. 3anstue 3.3. KongeHcaropel. PaboTta 1 9Heprust 3/1eKTpruueckoro moisi.
Paspen 3. 3ansatue 3.4. 3akoH buo-Casapa-Jlanaca B BakyyMe. IIpyHiun cynepnosunyy. Teopema 0 HUPKY/ISLMA
3 |OnmekTpuuecTBO |BeKTOpa MarHUTHOW MHAYKUWH. 3aHsTre 3.5. Crsa JlopeHua. [IBikeHre 3apspKeHHOM YaCTHLIBI B 15
1 MarHeTHU3M. OQHOPOAHOM MarHWTHOM I10/1€. Cuna AMnepa. TTOoTOK MarHUTHOM UHAYKIUU. Pabota TIpU ABUKeHUH
MPOBOJHIMKA C TOKOM B MarHUTHOM 110j1e. 3aHsiTue 3.6. DyleKTpOMarHuTHasi UHAYKLMS. 3apsi, MPOTeKaroLui
B INIPOBO/ZIHMKE TP BO3SHUKHOBEHHUH B,E[C WHAYKLHHA. SIBnenue CaMOWHAYKLHUH, TOKH I1PU 3aMbIKaHUU U
pa3MbIKaHUH LE€TH. SHGPFI/IH MarHuTHOro mnoJjisi. 3aHsTtue 3.7 SHEKTPI/I‘-IECKOG W MarHuTHOE [10/1€ B BelllecTBe.
YpasHeHnus: Makcsesna
Pasznen 4.
4  |Dusnka 3ansTre 4.1. CBobogHBIe, 3aTyXalOIMe U BEIHY)K/JeHHble MeXaHHUeCKHe 1 3/1eKTPOMarHiTHbIe KoieOaHust. 2
KosieOaHuA.
Bcero 3a 3 cemecTp 17
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Paspgen 5.
BosHoBBIE
pOLIeCChI.

3ansTre 5.1. XapakTepuCTHKY II0CKON U chepruecKoii MOHOXpPOMATHUeCKOH BOJIH. BOlHOBOe ypaBHeHHe.
Crosturie BosiHBL. AKycTUdeckuit 3¢ dext Jomepa. 3anstue 5.2. IHTepdepeHIMs AByX MOHOXPOMAaTHYeCKUX
cBeTOBbIX BOH. OmnbIThl FOHra u ®penens. HTepdepeH1ys cBeTa B TOHKUX ILIeHKax. [Tonocs! paBHOro
Hak/IOHa U paBHOH TonuuHbL Konbua HetoToHa. 3ansarue 5.3. Judpakiys OpeHens Ha KPYIJIOM OTBEPCTUH
u gucke. 3oHbl @penensi. BekropHas guarpamma. Judpakuys dpayHrodepa Ha JJIMHHOM NPAMOYTO/IBHON
mesd. JJudpakuyoHHast peleTKa, ee XapaKTepUCTHKY Kak CIeKTpanbHOro npubopa. 3aHsTue 5.4.
IMonsipusanus cBeTa, CTeleHb Nossipyu3aluy. 3akoH Maitoca. Yron bprocrepa.

Pazgen 6.
KsanTtoBas
¢usmka.

3ansTure 6.1. 3aKOHBI TEIJIOBOrO U3/ly4eHust abcoMoTHO uepHoro Tesa. ®opmysa IlnaHka As u3myuaTenbHON
crioco6HoCcTH abcomoTHO uepHOTro Tesla. CBokcTBa poToHOB. BHemmHuMiT doTosddekT, 3akoHbI CTONETOBA,
ypaBHeHUe JifHIITelHa. DddekT KomnToHa. TopMO3HOe peHTreHOBCKOe u3lydeHue. [laB/ieHue CcBeTa.
3ansTue 6.2. Bonne fe Bpoiins. CooTHoleHus HeorpeeneHHOCTel [elisenGepra. KBaHTOBbIE COCTOSTHUSI
3/IeKTPOHA B NIOTEHL{AbHON siMe. 3aHaTHe 6.3. OTpaskeHHe YacTHLIb! OT IIOTeHI[HaNIbHOro bapbepa U ee
MPOXOK/leHNe CKBO3b Dapbep, TyHHeNbHbIH 3¢ dext. Mozgens Bopa f1st atoma Bogopoza n
BOZI0POOTIOA00HBIX HOHOB. 3aHsTHe 6.4. YpaBHenwe IlIpesuHrepa fy1st aToMa BoZiopoja, cepruecku
CUMMeTpUYHOe pelleHre. KBaHTOBbIe UKC/Ia 3/1eKTPOHA B MHOTO3/IEKTPOHHOM aToMe. SfiepHble peakliuy,

SHeprusi peaxiyu.
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3.3. JIaGopaTopHbIii IPaKTUKYM

Ne
n/n

Homep n
HaMMeHOBaHHe
pa3jena
JUCHHIIMHBI

Tema j1a60paTopHOro NPakTHKyMa

OobeMm,

aya.
4acoB

Paszpgen 1.
®dusunyeckue
OCHOBBI
MeXaHUKH.

AyzuTopHbIe yachl OTBe/leHbl Ha cjjauy JJomMattHero 3aaHust Nel, BBIIOTHEHUE 1 C/lady OTUeTOB 10 BBOJHOM
1abopaTopHOi paboTe 1 ByM 1abopaTOpHBIM paboTaM U3 IepeurcIeHHBIX B COOTBETCTBUH C
VHIVBUYaIbHBIM rPaMKOM BBINOTHEHNSs 17ab0paTOpHBIX paboT B 1ab0paTOpyUK MEXaHUKH U MOJIEKY/ISIDHOMN
¢usmku. JTaboparopHas pabora Ne2.MI3yueHre paBHOYCKOPEHHOTO ABIDKEHHs Ha MalllHe ATBYy/a.
JlaboparopHasi pabota Ne3.OmnpezeneHve ko3¢ duipieHTa TpeHust KaueHus1. JlaboparopHast pabora Ne4.
HccnenoBanue LeHTPaIbHOTO yapa 1mapoB. JlaboparopHast pabota No5. OrpesiesieHHe yCKOPeHHst
cBo6OOJHOTO MaZIeHHsI TIPY TOMOLLM MaTeMaTHueckoro U 060pOTHOTrO MasiTHUKOB. JlabopaTtopHasi pabora Ne6.
HccnepoBaHue 3aKOHOB AUHAMUKY BpalljaTe/IbHOrO ABWIKeHUs TBepZAoro Tena. JlaboparopHas pabora Ne7.
OrnpezienieHrie MOMEHTa UHEPLMK MasiTHUKa MakcBesia. JlabopatopHasi pabota Ne8. Oripe/iesieHrie MOMEHTa
VHEePLIMU TBEPBIX TeJl C MOMOLIBI0 KPYTUIBHBIX KosiebaHuid. JlabopatopHasi pabota Ne9. OnpezeneHue
MOZy/Isl Kpy4eHUs] HHTH U MOMEHTa MHepLIMKM CUCTeMBbI, COBepLUIAIOIIei KpyTH/IbHbIe KoJieOaHus.
JlaboparopHasi pabora Nel0. OnpeziesieHre CKOPOCTH MOHT&)KHOTO TIaTPOHA C TIOMOLLbIO 6a/TMCTHYeCKOTO
KPYTW/IBHOTO MasiTHUKA.

Pazpen 2.
MonekynsipHas
¢du3rKa u
TepMOJMHAMMUKA.

AyauTOopHbIe Yachl OTBeZleHbl Ha clauy [JomartHero 3aganus Ne2, BEINOIHEHME U Cflady OT4eTa 10 OJHOM
71abopaToOpHOI paboTe K3 MepeurcIeHHBIX B COOTBETCTBUM C UHAUBHAYaTbHBIM IPAaUKOM BBITIOJTHEHHS
nabopaTopHbIX paboT B 1abopaTopuy MexaHUKH 1 MOJIeKy/IsipHOH ¢u3uku. JlaboparopHast pabota Nel.
OripeziesieHrie YHUBEPCAIBHOH Ia30BOM IIOCTOSIHHON MeTOZ[0M OTKadKH. JIaboparopHast pabota Ne2.
Ornpegenenuve otHowenus (Cp/ Cv) MeTOLOM 3BYKOBBIX CTOSTUMX BOH. JlabopaTtopHasi paborta Ne3.
Ornpezenienye otHoteHust (Cp/ Cv) metogom Knemana u [lesopma. JIabopatophast pabota Ned. OmipeziesieHue
orHouuenus (Cp/ Cv) metogom Knemana u [le3opma c riomotribio ycraHoBku PITT1-6H. JTaboparopHas
pa6oTa Ne5. V3yueHue TeryIoBbIX MalllMH Ha npuMepe ABuraresisi CtupiuHra. JlaboparopHas pabora Ne 6.
Ornpegenenre Ko3¢hduLpeHTa BI3KOCTH XUAKOCTH. JIabopatopHast pabota Ne7. OnpeziesieHue Ko3dduriieHTa
BSI3KOCTH BO3/yXa KalWULIPHBIM MeTozoM. JIabopatopHast pabota Ne8. Omipezie/ieHue TerionpoBoAHOCTH
BO3/yXa.

Bcero 3a 2 cemecTp
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Paspnen 3.
DneKTprUYecTBO
1 MarHeTH3M.

AynHATOpHBIE Yachl OTBeJleHbl Ha cfady [lomariHero 3azanyst Nel u No2, BBINIO/IHEHME U CZjauy OTYETOB 10
BBOZIHOI J1abopaTtopHo# pabote ( PaboTa ¢ 3nmeKTpor3MepuTeIbHEIME TPUO0OpPaMU) U IO ZIBYM J1ab0paTopHbIM
paboTaM U3 MepevrCIeHHbIX B COOTBETCTBUHM C HHAWUBUAYaTbHBIM IPaMKOM BBITIOJIHEHHS 1Tab0PaTOPHBIX
paboT B 1abopaTopuu /1eKTpUYeCcTBa U MarHetusma: V13 1abopaTopHOro npakTukyma " DIeKTpUuecTBo"
JlabopatopHasi pabora Nel. M3yueHne 371eKTPOCTaTHYECKOTO TI0/IsI METOZOM MoZenupoBaHus. JlabopaTopHast
paborta Ne2. 3akoHbl Kupxroda. JlaboparopHast pabota Ne3. VcciejoBaHre 3aBUCUMOCTH T10/I€3HON
morHocTd, KIT[] MCTOYHMKA TOKA U CUJIBI TOKA B LieNU OT Harpy3ku. JlaboparopHast pabota Ne5. M3yueHue
MpOLIECCOB 3apsZia U pa3psijia KOHAeHCaTopoB. JlaboparopHas paborta Ne6. M3yueHue CBOWCTB
CerHeTos/eKTpuKa. M3 jabopaTopHoro npakTrkyma "DekTpomartetsm" JlaboparopHasi pabora Nel.
W3mMepeHrie MarHUTHOTO 110715t 3eMiin. JlabopatopHasi pabota Ne2. Oripefie/ieHre HarnpsDKEHHOCTH
MAarHUTHOTO T10/1 B TOYKaX OCH KPyroBoro Toka. JlJaboparopsast pabora Ne3. VI3yueHre MarHUTHOTO TOJISI
COJIEHOH/JA C TIOMOLLBIO aTurKa Xosia. JTaboparopHast pabota Ned. VcciiejoBaHHe TIET/IN THCTepe3uca
¢eppomarnetuka. JlaboparopHasi pabota Ne5. OnipezieieH’e B3aUMHOW MHAYKTUBHOCTH JIBYX KOHTYPOB.
JTaboparopHasi pabota Ne6. VI3yueHue siB/ieHUsT B3aUMHOI HHAYKLH.

13

Pasgen 4.
dusuka
KoJte0aHHUH.

AymUTOpPHBIE YaChl OTBE/IEHBI Ha TIOJTOTOBKY K BBITOJHEHUIO U C/lauy OTUeTa 10 OfHOM J1abopaTopHOit
paboTe U3 Nepeurc/ieHHbIX B COOTBETCTBUM C MHVBH/yabHBIM TPa(h)MKOM BBITIOTHEHHS 1a00paTOPHBIX
paboT B 1TabopaTopuu 3/1eKTpUUeCTBa U MarHetusma. V3 1abopaTopHOro rmpakTukyma "JieKTpudecTBo”
JTaGopatopHasi pabota Ned. OripesiesieHre AU3IEKTPUUECKUX TIPOHMLIAEMOCTEH >KUIKOCTEH 1
OJISIPU3yeMOCTH HETO/ISIPHON MOJIeKY/Ibl Pe30HaHCHBIM MeTofoM. JIabopaTtopHasi pabota Ne7 V3yueHue
BBIHY’K/[eHHBIX K0JIe0aHHi1 B Kosie6aTe/TbHOM KOHTYpe.
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Pasgen 5.
BosiHOBBIE
TIPOL|eCChI.

AypuTopHbIe Yachl OTBeleHbl Ha clauy JlomariHero 3aganus Nel, npoBezieHre BBOAHOTO 3aHSATHS 10 TeMe
."OnTtrueckue MpubOpHI", BHITIOJHEHNE U Cauy OTUETOB MO JIBYyM 1abopaTtopHbIM paboTam u3
MepeurC/IeHHbIX B COOTBETCTBUY C UHANUBUYaTbHBIM TPAUKOM BBITIOJHEHHs 1Ta00paTOPHBIX paboT B
naboparopuu onTHKU. JlaboparopHast pabora Nel. Mi3MepeHHe ToKa3aTesiei pesioMIeHHs XKUAKOCTeH.
JlaboparopHasi paborta Ne2. OripesieieHye JTUHEI CBETOBOM BOJIHBI ITPH MOMOIIM OUNIpH3MEL. JlabopaTopHast
pabota Ne3. M3mMepeHHus C IOMOILLbI0 HHTePQEePEHLIMOHHBIX Kosell HproToHa. JlaboparopHas paboTa Ne4.
[udpakiys Ha YIIOPSIOUEHHOM U XaOTHUeCKOM MHOKeCTBAX TIpensTcTuii. JTaboparopHast pabora Ne5.
Iudpakuusa @payHrodepa Ha JJIMHHOM MPSIMOYTO/IBHOM 11jesiv. JTabopaTtopHas pabota Ne6. M3yuenue
CBOICTB OTpa)kaTe/bHOM An(paKkLOHHON pelleTKH 1 orpe/ie/ieHHe C ee TIOMOLIbIO [I/IMHbI CBETOBOM BOJIHBL.

7
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JlaboparopHasi pabora Ne7. OripeiesieHre KOHIIEHTPALMK PacTBOPA IIPH IIOMOILH 10Ty TeHEBOI0
caxapuMetpa. JlaboparopHast pabota Ne8. VI3yueHHe 3aKOHOB MOMsIpU3aLiuy cBeTa. JlabopaTtopHasi paboTa
Ne9. V3yueHue fucriepcuu cBeTa.
AyauTOpHbIe Yachkl OTBe/leHbl Ha clauy [JomartHero 3azanust Ne2, BBINOMHEHUE U C/lauy OTYeTa 0 OHOM
yabopaTopHO¥ paboTe 13 Mepeurc/ieHHbIX B COOTBETCTBUM C UHJMBU/IyabHbIM TPA(h)MKOM BBITIOTHEHUS]
Paspgen 6.
6 |Ksanrosas 71ab0paToOpHBIX paboT B labopaTopun onTUKU. JlaboparopHas pabora Nel (kB.onT.). VI3yueHne CIIEKTPOB 5
F— WCITyCKaHYs U norioneHust. JlaboparopHast pabota Ne2 (kB.omT.). ccieioBaHue CIIeKTPOB MHEPTHBIX [a30B.
’ JlaGopatopHasi pabota Ne3 (KB.0mT.). MI3yueHue CrieKTpa aroMa BOOpO/ia U OTpe/ie/ieHHe TIOCTOSTHHON
Pupnbepra.
Bcero 3a 4 cemecTp 17
3.4. CamocrosaTensHas pabora crygenra (CPC)
Homep n
Ne |HauMMeHOBaHHE OobeMm,
Copep:kaHue yueOHOro 3ajaHus
n/n pa3jena 4acoB
JUCIUILTHHBI
Pazpen 1. . .
PrsmuecKie BeinosiHeHue BBOAHOM 1abopatopHoii paboTsl. [ToArotoBKa K siabopatopHbiM paboram Nel, 2. OcdopmieHue
1 OCHOBbI OTYeTOB 10 J1abopaTopHbIM pabotam. [ToAroTOBKa K 3aljuTe J1abopaTopHEIX paboT. BeimosHeHue JomarHero | 40
3aanus Nel. TToaroroeka Kk Tectam Nel,Ne2. IToaroToBKa K AuarHoctuueckum paboram Nel,Ne2.
MeXaHUKH.
Paznen 2. . .
IMoaroroBka K yiaboparopHoii pabore Ne 4. OdopmiieHHe oTueTa 110 1abopaTopHoii pabore. IToaroToBKa K
MonekynsipHas o
2 P—— 3aluTe ]Ia60paT0p}:IOPI pab6ote. BrinonHenue goMaiiHero 3aganus Ne2. TToarotoBka K Tecty Ne3. I[Toaroroska| 36
K [JMarHoCTryecKou pabore Ne3.
TepMOJUHAMUKa.
Bcero 3a 2 cemecTp 76
IMoarotoeka K jaboparopHbiM pabotam Nel, 2,3. OdopmiieHHe OTUETOB 110 J1abopaTOpHBIM paboTam.
Paspen 3. IToaroroBKa K 3a1ure abopaTopHbIX pabot. [ToAroToBKa K NpakTHYeCKUM 3aHATHSM 110 TeMaMm Nel, 2, 3.
3 |DnextpuuectBo (BrmonHenue [JomanHero 3aganus Nel. ITogroroBka K Tectam Nel,Ne2. [TofroToBka K AMarHOCTAYECKUM 56
u MarHeTusM.  pabotam Nel,Ne2. IToAroToBKa K IpakTHUYeCKUM 3aHATHAM 110 TeMaM Ne 4, 5, 6, 7. BoinosiHeHue JJomaliHero
3aganust Ne2. TToaroroeka K tecty Ne3. [ToAroToBKa K JuarHoctiueckoii pabore Ne 3.
4 galjg'a;g;’ IMoaroroBka K aboparopHoii pabote Ned. OopmiieHre oTuera Mo 1abopaTopHoii pabote. IToaroroeka K 20
o 3aruTe 1ab0paTopHOil paboThL.
konebaHuH.
Bcero 3a 3 cemecTp 76
IMoarotoeka K aboparopHbM paboram Nel, 2. OdopmiieHre OTUETOB 110 ABYM J1IabOpaTOpHEIM paboTam.
Paspnen 5. IMoaroToBka K 3atiure JabopatopHeix pabot. [10AroToBKA K MpaKTHYeCKUM 3aHATUSM 10 TeMam Nel, 2, 3, 4.
5 |BonHoBBIE Beinonnenue JlomariHero 3asaHust Nel. [ToBTOpeHuMe IeKIIMOHHOIO Marepurasa 1o reMaM "®usrka 20
TpOLIeCCHI. konebanuii" v "BosHoBbIe niporiecchl”. ITogrororka K Tectam Nel,Ne2. TToAroTOBKA K JMarHOCTUYE CKUM
paboram Nel,No2.
Paszen 6. IMoaroroBka K na6opa30pH0171 pabote Ne3. OdopmiieHue oTyeTa 1o saboparopHoii pabote. [ToAroToBKa K
6 |Ksantomas 3aimure s1abopaTtopHoii pabothl. [IoAroTOBKA K NPAKTUUYECKUM 3aHATHSM 110 TeMaM Ne5, 6, 7, 8. Beino/nHeHue 20
- IomatuHero 3aianusi Ne2. [ToBTOpeHMe JIeKLIMOHHOTO MaTepHasa 1o TeMam paszesa "KBaHTtoBast ¢pu3vka'.
) IMogrotoeka K Tecty Ne3. [ToAroToBKa K AUarHoCTUUeckoii paboTe Ne3.
Bcero 3a 4 cemecTp 40
4. ®OPMbI KOHTPOJISA OCBOEHUA JNCIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA
1|2 3 4 5 6 (7|8 9 10|11|12(13|14 15 16 17
2 Otu. o JIP | | Otu. no JIP, Tect |AP Ortu. no JIP, /13, Tect |AP A3, Otu. o JIP, Tect | [P
3 Otu. o JIP | | Otu. no JIP, Tect |AP Ortu. no JIP, /13, Tect |OP Otu. no JIP, /13, Tect |JP
4 Ortu. no JIP, Tect |IP Ortu. no JIP, Tecr, /13 | 1P Otu. o JIP, 13, Tect |[IP| aud. 3au.
YcoBHbIEe 0003HAUEHNS:
e [P — quarHocTHueckas pabora;
e Ortu. no JIP — otuer 1o JIP;
e Tect — TecT;
o J13 — nomailiHee 3a/laHue;
o nud. 3au. — AuddepeHLMPOBaHHbIH 3aueT.
TeKyuii KOHTPOJ/Ib YCIIEBaeMOCTH CTY/E€HTOB [IPOBOJUTCS B AMCKPETHbIE BpeMeHHbIe HHTepBasbl B CeAYIOLIMX popMax:
e JMarHocThyecKas pabora;
e otuet no JIP;
* TecT;
e OMalliHee 3aJlaHue.
IIpoMe)xyTouHasi aTTecTanys POBOAUTCS B hopmax:
* 5K3aMeH;
e nuddepeHIIMPOBaHHbBIN 3aYeT.
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5. YAEBHO-METO/JJUYECKOE ¥l TH®OPMAIIMOHHOE OBECIIEUYEHUE
JIACITATITHBI

5.1. OcHoBHas IuTeparypa 1o JUCLIUIUINHE:

1

2
3.
4..
5

6

7

© o

10

11
12

13.

14.

15
16

17
18
19
20

21.

22.

23.
24,

25

26.
27.

28.
29.

30

31.

32.

33.

34.

35.

36.

37.
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M. T Jlenues, A. JI. 3arpebun, A. A. KoncaHoga. . IToctosiHHBIN 3ekTpudeckuii Tok. CI16.BT'TY "BOEHMEX" um. [I. ®. YcTHHOBa,

2013, 449 3k3.

H. A. UBaHoga, O. C. Komapoea, T. H. Kusizepa. . Mexanuka. CankT-IletepOypr: M3a-so BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2023,

146 3k3.

FO. H. JTazapeBa, B. A. XKusynuH, [I. B. Bunorpagckuii. . Onekrpuuectso. CII6.: M3a-8o BI'TY "BOEHMEX" um. [I. @. YctuHosa, 2023,

122 5k3.

5.2. loroHUTe/IbHAS IUTepaTypa Mo AUCLUIIMHE:

1

. W. E. Upogoe. KeanroBas ¢u3rka. OcHoBHbIe 3akoHBL. M.: BUHOM. Jlaboparopus 3Hanuid, 2007, 3 3K3.

5.3. Ilepuoguueckue U3aHus:

1
2

. EcrecTBeHHble U TeXHUYeCKHe HayKU;
. HayuHo-meTozpnueckuii )xypHan «/HpopMaru3anust 06pa3oBaHUs U HAyKM».

5.4. TlepeueHb pecypcoB MH(POPMAL[MOHHO-TeIeKOMMYHHUKALIMOHHOM ceTH "VIHTepHeT", HeOOXO[UMBIX ZJIsT OCBOEHHSI AUCLIUT/TUHBI,
3/IeKTPOHHBIe OGHOIMOTeUHbBIE CHCTEMBI:

1
2
3
4
5

. https://www.biblio-online.ru/ - Dnekrponnas 6ubmoreka FOPAIT;

. http://tnt-ebook.ru/ - SnekrpoHHas 6ubnroreuHas cucreMa « THT»;

. https://ibooks.ru/ - DnexrpoHHas 6ubmoreuHas cucrema ibooks.ru;

. http://e.lanbook.com/ - DniekTpoHHast OMOIMOTeUHAsI CHCTeMa U3/aTebCTBa «JIaHb»;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 - JnekrpoHHasi Gub/IMOTEKA YHUBEPCUTETA —
dyngamenTanbHas 6ubnuoreka BI'TY «BOEHMEX» um. [I.®. YcTuHOBA.
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CoBpeMeHHbIe NTPo¢heCcCHOHabHBIe 6a3bl JaHHbIX:
1. https://rusneb.ru — HarjrioHaneHas 3nekTpoHHas 6ubmoreka (HIB);
2. https://cyberleninka.ru/ - HayuHast 3nektpoHHas 6ubnuoreka «KrubepieHUHKa»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcToBast amekTpoHHast 6ubmroTeka Poccutickoro oHga GyHAaMeHTaNbHBIX UCCIe0BaHHUI.
WNHbopMaLoHHbIe CIIPABOYHbIE CUCTEMBIL:
1. TexsxcnepT — MIH(OpMAIMOHHBII IIOpTal TEXHUUECKOro pPery/MpoBanus: Hopmel, paBuna, craHiapTsl PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - BJ] TOCToB cob6cTBeHHO# reHepaiun BI' TY
"BOEHMEX" um. . ®. YcTuHOBa;
3. http://www.consultant.ru/- KoxncynsranTILtoc- MHGOpMal{MOHHbIH I0PTas IIPaBOBOM UH(OpPMALUK.
5.5. IIporpamMmHoe obecrieueHue:
He TpebyeTcsi.

5.6. lHopmalMOHHbIE TEXHOIOTHUH:

B3amMozelicTBre ¢ obyuaronmmucs mocpezctsoM DVIOC Moodle BI'TY «BOEHMEX» um. [1.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIAILINHBI

6.1. JIeKIiMOHHBIE 3aHATHA:

CrieLau3upoBaHHble TpebOBaHMS 10 0O0PYLOBAHUIO OTCYTCTBYIOT; ayIMTOPHS C TIOCA/[OUHBIMUA MECTaMH T0 KOJTUYECTBY CTY/|€HTOB;
JlocKa.

6.2. ITpakTHUecKHe 3aHATHUSA:

1. ITpoekrop;
2. VlHTepakTHBHas [jOCKa.

6.3. JIabopaTopHbIe 3aHATHA:

1. YcTaHOBKY /171t TIPOBe/IeHst JTaO0PATOPHBIMX PaboT M0 «MeXaHUKa, MOJIEKY/IsIpHast (PH3UKax»;
2. YcraHOBKa Ay1s1 1abopaTopHbIX paboT o "O1eKTpUdyecTBO U MarHeTUsM";
3. YcraHoBKa /17151 1abopaToOpHbIX paboT 1o "BoyiHOBast U KBAHTOBAs OMTHKA'.

6.4. ITpouee:

1. pabouee MecTo IperiofiaBare/isi, OCHAIlEHHOE KOMIIBIOTEPOM C [JOCTYIIOM B VIHTepHeT;
2. pabourie MeCTa CTyZIeHTOB, OCHAIIleHHbIe KOMITBIOTEPAMU C JOCTYIIOM B VIHTepHeT, npe/jHa3HaueHHbIe A7 pabOThI B 37IeKTPOHHON
obpasoBare/bHOMU cpefie.
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TIpunoxenue 1
K paboueii mporpaMmMe JHCHHIUTHHbI
DU3BUKA

AnHoTanus paboueii mporpaMmel

Iucryrinia @U3UKA siBsieTCst AUCLMIUIMHON 00sA3aTe/IbHOM yacTH 6/10ka 1 rporpamMMbl MOATOTOBKM M0 HarpasieHuto 15.03.06
MexampoHuka u pobomomexHuka. [lucuuniuHa peanusyercs Ha akynsrete O EctectBeHHoHayuHblii BI'TY "BOEHMEX" um. [I.®. YcTuHOBa
Kadezpoit 04 OU3UKA.

JucriyruiiHa HatlesieHa Ha popMHpOBaHKe KomnemeHyuli:
OIIK-1 criocoGeH TPUMEHSITh eCTeCTBeHHOHAYUHblE M OOL|EHH)KeHePHbIe 3HaHHsl, METO/bl MAaTeMaTHYeCKOro aHaiu3a W MOZEIUPOBAHUS B
npodeCCUOHANTBHOM JIeATeTBHOCTH.

CopeprkaHue JUCLIMIIHHBI OXBaThIBAET KPYT BOMPOCOB, CBA3AHHBIX C U3yueHreM (yH/JaMeHTalbHbIX TIOHSITHI, 3aKOHOB U TEOPUI K/TaCCHUeCKOM
U COBpeMEeHHOH (DM3MKU 10 OCHOBHBIM pa3jeniaM: (pr3uueckre OCHOBbI MEXaHWKH, 37IEKTPUUECTBA U MarHeTHU3Ma, /1eKTPOJUHAMUKY, (U3NKU
Ko/1e6aHui U BOJTH, ONITHKH, KBAHTOBOM (DM3MKH, aTOMHOM U SIIepHOM (HU3MKH.

ITporpamMMoii JUCLUIIMHLI TIPeAyCMOTPEHBI CIeyIoLIe BUABI KOHTPOJIS:

Teky1uii KOHTPO/Ib yCIIeBaeMOCTH CTY/leHTOB [IPOBOAUTCS B JUCKPeTHbIe BpeMeHHble MHTepBaslbl B C/IeAYOIUX hopMax:
e JMarHocThyeckas pabora;
e ortyet 1o JIP;
® TeCT;
e JOMalliHee 3a/jaHue.

IIpoMe)xyTouHasi aTTecTalys NPOBOAUTCS B hopmax:
* 5K3aMeH;
e nmuddepeHLIMPOBAHHEBIN 3aUeT.

OO61jast TPYAOEMKOCTb OCBOEHHs AUCLMIUIMHBI cocTaBnseTr 11 3.e., 396 u. IIporpaMMoli AUCLMIUVIMHBI NTPeyCMOTPEHbI JIEKLMOHHbIE 3aHATHS
(102 u.), mpaktrueckue 3ausaTus (51 4.), 1abopaTtopHbIii MpakTUKyM (51 4.), camocTosTenpHas pabota cryaenta (192 ).
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TIpunoxenue 2

K paboueii mporpaMmMe JHCHIUTHHBI

TEXHOJIOI'A 1 ®OPMbI OBYUYEHMUSA

PexkoMeH/aL{UH 110 OCBOEHHIO JUCLIMILIUHBI /ISl CTYAEeHTa

DUSUKA

TpysoeMKOCTb OCBOEHMsl AWCLMIUIMHBI cocTaisieT 396 u., u3 Hux 204 u. ayAUTOpPHBIX 3aHATHH, W 192 4., OTBeJEHHBIX Ha

caMocCTosITe/IbHY10 paboTy CTyzieHTa.

PekoMeH/IAIMK 110 PACTIpe/ie/IeHni0 yuebHOro BpeEMeHH 10 BHaM CaMOCTOSITE/IbHOM paboThl M pasfiesiaM AUCLMIUIMHEBI TIPUBEIEHBI B

Tabsmie.

KOHTPO]IL OCBO€HMS OUCLMITIMHBI TIPOU3BOAUTCSA B COOTBETCTBUM C TTonoxxeHuem o TeKy1leMm, pyﬁe)KHOM KOHTpOJIe yCIieBaeMOCTHU U

HpOMe)KyTO‘lHOﬁ arTecTalunu O6y‘-IElIOH.[l/IXCH.

DopMbI KOHTPOJISL ¥ KPUTEPUH OLieHUBaHWsI IPUBe/IeHbI B IPU/IOKeHUH 3 K Paboueit mporpamme.

HaumeHoBaHue padoThI

PexkomeHayemas IuTepaTypa

TpyaoeMKoCTB,

4yac.

Pa3gen 1. ®usnueckue 0CHOBbI MEXaHUKH.

BeinosiHeHHe BBOAHO# 1abopatopHoli paboThl. IToAroToBka K aboparopHeiM pabotam Nel,
2. OdopmiieHre 0T4eTOB 10 JlabopaTopHbIM paboTam. ITogroToBKa K 3amiyTe
abopaTopHbIx pabot. BoinosHenue [JoMarHero 3aganus Nel. TToAroToBka K Tectam
Nel,Ne2. TToAroToBKa K AMarHocTuyeckum paboram Nel,Ne2.

. MexaHuKa ¥ MoneKy/isipHast
¢usmka: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2012 (BCe)

W. E. Upogoe. . 3agau 1o ob1eit

¢usvke: CII6.: Jlanb, 2007 (1)

H. A. BaHoBa, O. C. Komaposa,

T. H. Kussesa. . MexaHuka:

Caukr-Iletepbypr: W3g-so BI'TY

"BOEHMEX" um. 1. ®.

YcruHoBa, 2023 (BCe)
. 0. NaHos, T. H. Kussesa, 1O.
H. Jla3apesa. . Besienue B

MareMaTHuecKyro 00paboTKy

pe3y/bTaToB 3KCIepUMeHTa:

CII6.BI'TY "BOEHMEX" um. [1.

®. YcruHOBa, 2018 (BCe)

. JI. ®énopos, FO. H. Jlasapesa,
B.T. CpeguH. . ®usuka.
Mexanuka: CI16.BTTY
"BOEHMEX" um. 1. ®.

Ycrunora, 2016 (1-4)

U. B. Casenbes. Kypc obueit
¢msuku. T. 1 MexaHuka.
MonekynsipHast pusmka: BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2007 (1-4)

. FO. Banos, 0. H. Jla3apesa. .
Maremarrueckasi 06paboTka
pe3y/bTaToB U3MepeHUH B
npumepax: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoga, 2019 (Bce)

40

Wroro no pasgeny 1

40

Paszpen 2. MonekynsipHas (pu3nKa ¥ TepMOMHAMHUKA.

IMoaroToBKa K s1labopatopHoii pabote Ne 4. OdopmiieHre oTueTa 110 J1abopaTopHoii paboTe.
IMoaroToBKa K 3aure jaboparopHoii paboTe. BrlnosHeHue foMallHero 3afaHus Ne2.
IToaroroBka K Tecty Ne3. IToArOTOBKa K MarHOCTUYECKOM pabote Ne3.

. MexaHuKa ¥ MoneKy/isipHast
¢usmka: CII6.BI'TY
"BOEHMEX" um. [I. ®.
YcruHoBa, 2012 (BCe)

M. JI. ®énopos, H. A. BaHoBa, .
B. BuHorpagckuil. .
TepmoguHamuka: CaHKT-
Ietep6ypr: U3a-Bo BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2024 (Bce)

W. B. CasesnbeB. Kypc obiueit
¢usuku. T. 1 MexaHuKa.

MonnekynsipHast ¢pusuka: BI'TY
"BOEHMEX" um. [1. ®.
Ycrunoga, 2007 (10-16)

A. JI. 3arpe6un, M. T. Jleaués, O.

C. Anekceesa. . MonekynspHas

(hu3MKa ¥ TepMOZIMHaMHUKa:
CII6.BI'TY "BOEHMEX" um. [.
®. YctuHoBa, 2007 (Bce)

. JI. ®énopos, FO. H. Jlasapesa,
B. T CpeguH. . ®usuka. OCHOBBI

36

13

MO/JIEKY/IAPDHO-KUHETUYe CKOM
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TEeOpUU U TePMOANHAMUKHU:
CII6.BI'TY "BOEHMEX" nm. [I.
@. YcruHoBa, 2017 (BCe)

JI. 1. BacunbeBa, H. A. IBaHOBa,
FO. H. Jla3apesa. .
CrarucTiyeckue pacripefie/ieHusi B
¢usmke: CII6.BTTY
"BOEHMEX" um. 1. ®.
YcruHoBa, 2015 (BCe)

U. E. Upogos. . 3agauu 1o obieit
¢usvike: CII6.: Jlanb, 2007 (2)
. . benoga, JI. . Bacunbesa, O.
C. Komapoga. . MonekyssipHast
¢u3uka: Cankt-Iletep6ypr: U3a-
Bo BI'TY "BOEHMEX" um. [I. ®.
YcruHoBa, 2023 (BCe)

Wroro no pasgeny 2

36

Paspen 3. DneKTpUUecTBO U MarHeTH3M.

IMoaroroBKa K slabopatopHbiM paboram Nel, 2,3. OcdhopmiieHre 0TYeTOB 10 J1JabopaTOPHEIM
paboram. IToaroroeka K 3aiiute 1abopaTopHbiX paboT. [IoAroTOBKa K MPAKTUYeCKUM
3aHATUSAM 110 TeMaM Nel, 2, 3. BeinonHeHue JJomatuHero 3afanus Nel. IToaroroBka K
Tectam Nel,No2. TToaroroBka K AvarHoctuueckum paboram Nel,Ne2. IToaroToBka K
MpakTUUeCKUM 3aHATHsIM 110 TemaM Ne 4, 5, 6, 7. BrinonHenue [loMatHero 3aganust Ne2.
TMogrotoska K Tecty Ne3. [ToAroToBKa K AuarHoCcTUueckoi pabore Ne 3.

. Dnektpomarnetusm: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2006 (Bce)

. JI. ®énopos, 0. H. Jlasapesa,
B. I. CpeguH. . ®usmka.
Maruetusm: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2019 (BCe)

. ITpakTukym no ¢usuke:
CII6.BI'TY "BOEHMEX" um. [1.
@. YcruHoBa, 2005 (1-3)

E. I. bopoauHa. . DneMeHThI
TEOPUH TOJIS B 7IEKTPOCTATHKe U
anekrpomarHerusme: CI16.BT'TY
"BOEHMEX" um. [I. ®.
Ycrunora, 2014 (1-7)

M. T. Jlennes, A. JI. 3arpebuH, A.
A. Kosncanoga. . I[TocTossHHBIH
snektTpuueckuii Tok: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoBa, 2013 (Bce)

JI. . BacunneBa, H. A. MBaHOBa,
T. H. Kussesa. .
DneKTpoMarHuTHOe I10Jjie B
Beijectse: CII6.BTTY
"BOEHMEX" um. [1. ®.
Ycrunora, 2017 (1)

W. E. Vipogos. . 3agauu 1o obei
¢usvke: CII6.: Jlanb, 2007 (3)
A. JI. 3arpe6un, M. T. Jlegues, T.
A. TlaBnoBa. . Marsetusm:
CII6.BT'TY "BOEHMEX" um. [.
®. YcruHOBa, 2007 (BCe)

E. I boponuHa, JI. 1. Bacunbesa,
JI. B. Kotosa. .
OnektpomarHetusm: CII6.: 31-Bo
BI'TY "BOEHMEX" um. [1. ®.
YcruHoBa, 2023 (Bce)

. JI. ®énopos, FO. H. Jlasapesa,
B. I CpepuH. . dusmka.
Onektpuuectso: CII6.BI'TY
"BOEHMEX" nm. [1. ®.
YcruHOoBa, 2018 (BCe)

W. B. CasesnbeB. Kypc obieit
¢usuku. T. 2 DneKTpUuecTBo U
MarHeTusM. BonHel. OrniTuka:
CII6.BI'TY "BOEHMEX" um. [I.
@. YcruHoea, 2007 (1-8)

0. H. Jlasapesa, B. A. )KuBynuH,
[1. B. BuHorpagckuii. .
Onekrpuuectso: CII6.: V3a-Bo
BI'TY "BOEHMEX" um. [1. ®.
YcruHoBa, 2023 (Bce)

. DnektpomarHetusm: CI16.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoga, 2009 (Bce)

56

Wroro no pasgeny 3

56

Pa3gen 4. ®usuka Koae0aHUMH.

IMoaroToBKa K labopatopHoii pabote Ne4. OchopmreHre oTueTa no naboparopHoii pabote.
IToAroToBKa K 3aiure 1ab0paTopHOi paboThI.

14

W. E. Upopos. . 3aaun 1o ob1ieit
¢usvike: CII6.: Jlanb, 2007 (4)
. Dnektpomarnetusm: CI16.BI'TY

20
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"BOEHMEX" um. [I. ®.
YcruHoBa, 2009 (Bce)

A. JI. ®énopos, 0. H. Jlasapesa,
B. I. CpeauH. . ®usnka.
Konebanus: CIT6.5I'TY
"BOEHMEX" um. [1. ®.

YcruHoga, 2020 (Bce)

W. B. CasenbeB. Kypc oOrueit
¢usuku. T. 2 DneKTpruecTBo U
MarHeTusM. BonHel. Ontuka:
CII6.BT'TY "BOEHMEX" um. [].
@. YcruHoBa, 2007 (17-20)
E.T. BopoguHa, A. H. CtapyxuH. .
Konebanus u Bonubl: CII6.BTTY
"BOEHMEX" um. 1. ®.

YcruHoBa, 2011 (1-3)

Wroro no pa3geny 4

20

Paspen 5. BosiHOBBIe nponecchbl.

Nol,Ne2.

TMoxrotoeka K 1aboparopHbiM pabotam Nel, 2. OcdopmiieHre OTUETOR 0 JBYM
naboparopHbiM paboTam. IToAroToBKa K 3aiure 1abopatopHbix paboT. IToaroToBka K
MpaKTUUeCKUM 3aHATHsAM 10 TemaM Nel, 2, 3, 4. BemonHenue [JomainHero 3azanust Nel.
TToBTOpEHHE JIeKIIMOHHOTO MaTepraia 1o Temam "®u3rka Kosebanuit" v "BonHoBbie
nporieccer”. TToarotoBka k Tectam Nel,No2. TToAroTOBKa K AUArHOCTUUECKAM paboTam

E. U. Bytukos. . Ontuka: CII6.:
BXB-Iletep6ypr, 2003 (1-6)
E.T. bopoauHa, A. H. CrapyxuH. .
Konebanus v Bossbl: CIT6.BI'TY
"BOEHMEX" um. [1. ®.
YctuHoga, 2011 (4-8)

JI. !1. Bacunbesa, B. C. I'ybaHoB,
T. B. ViBaHoBa. . Metobl
pelieHyst 33/ja4 10 ONTHKe:
CII6.BI'TY "BOEHMEX" um. [1.
®. YcruHoBa, 2008 (1-5)

. JI. ®énopos, FO. H. Jlazapesa,
B.T. CpeguH. . ®usuka. BomHsr:
CII6.BI'TY "BOEHMEX" um. [.
®. YcruHOBa, 2021 (BCe)

. BonHogast ontuka: CII6.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2018 (Bce)

. JI. ®énopos, FO. H. Jlazapesa,
B.T. CpeguH. . ®usuka. BonHosas
orrruka: CI16.BT'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2022 (Bce)

W. E. Upopos. . 3aaun 1o ob1ieit
¢usvike: CII6.: JTanb, 2007 (4, 5)
W. B. CasesnbeB. Kypc o0iueit
¢usuku. T. 2 DneKTpruecTBo U
MarHetusM. Bomsel. OnTrka:
CII6.BI'TY "BOEHMEX" nm. [I.

@. YeruHoea, 2007 (17-21)

20

Wroro no pasgeny 5

20

Paspen 6. KBanToBas ¢u3uka.

K IMarHOCTHYECKOM paboTte Ne3.

IMogroToeka K 1aboparopHoii pabote Ne3. OdopmiieHHe oTueTa 110 J1abopaTopHOii paboTe.
IMoaroroBka K 3ature gabopatopHoii paboTsl. I10AroToBKa K MpakTUUeCKUM 3aHSITHSIM 10
TemaM Ne5, 6, 7, 8. BeinosHenue [lomarHero 3aganus Ne2. IToBTopeHye JIEKIJMIOHHOTO

Marepuasa 1o TeMaMm paszesna "Ksanrosasi pusnka". [ToaroroBka k Tecty Ne3. [Toaroroka

15

N. K. Hekpacos. . OCHOBbI
(hU3UKM aTOMHOTO 5i7ipa U
3/IeMeHTapHbIX YaCTHIL];:
CII6.BI'TY "BOEHMEX" um. [I.
®. YcruHoBa, 2010 (Bce)

W. E. Vipogos. . 3agauu 1o obei
¢usuke: CII6.: Jlans, 2007 (5,6)
. JI. ®énopos, JI. 1. Bacunbesa,
[. 1O. MBanHoB. . KBaHTOBas
ontuka: CITI6.BI'TY
"BOEHMEX" um. [1. ®.
YcruHoBa, 2021 (Bce)

U. E. Uponos. Keanrosas dusuxa.
OcHoBHble 3akoHbI: M.: BUHOM.
Jlaboparopusi 3Hanui, 2007 (Bce)
N. B. Cagenbes. Kypc ¢usuku. T.
3 KsanTtoBas ontuka: BI'TY
"BOEHMEX" um. [1. ®.
YcruHoga, 2008 (Bce)

JI. V. Bacusbesa, B. C. T'ybaHoB,
T. B. VIBanoBa. . Metopl
pelieHMst 33/ja4 10 ONTHKe:
CII6.BI'TY "BOEHMEX" um. [.
®. YcruHoBa, 2008 (6-7)
A.T. Apemkus, JI. V1. Bacunbesa,
C. H. Cokonoga. . OcHOBBI
KBaHTOBOW MeXaHUKU M aTOMHOMN
¢msukm: CII6.BI'TY
"BOEHMEX" um. [1. .

20
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YcruHoBa, 2007 (1-5)

E.T. BopoguHa, A. H. CtapyxuH. .
Ksanrosast mexanvka: CI16.BI'TY
"BOEHMEX" nm. [1. ®.
YcruHoBa, 2012 (1-10)

Wroro no pasgeny 6

20

16
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TIpunoxenue 3
K paboueii mporpaMmMe JHCHHIUTHHbI
DU3BUKA

®OH/I OODEHOYHBIX CPEJICTB

@DOH/| OLIEHOYHBIX CPEJICTB, [T03BOJISTFOLINE OLIEHUTh Pe3y/IbTaThl 00yUeHus TI0 AaHHOK JUCLIMIUIMHE, BK/IIOYAIOT B Cebs:

* [MarHoCTUuecKas pabora
e JlOMalllHee 3aJlaHue;

* TecCT;

e otuet no JIP;
*  5K3aMe€H;

* HK3aMeH;

e nmuddepeHLIMPOBAHHBIN 3aUeT.
KpuTtepuu orjeHUBaHUsA

JuarHocruueckas padora
Iuarnoctuueckas pabota nposogutcs B popme tecta B8 SMOC Moodle:

e P NIPaBU/ILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTecTaLusl;
 TIpY [TPaBU/ILHOM OTBeTe Ha 60% BONpOCOB U Hosiee - arTecTanys.

JloMarnrHee 3a/jaHue

B cemecTpe npelyCMOTPEHO BBITIOJTHEHUE ABYX UHAVUBUYATbHBIX JOMAIIHUX 3aJlaHUH.
JoMalliHee 3a/iaHue «3auTeHO», eC/IU pelleHO He MeHee 80% 3ajau.
BapuaHTbl MHAMBH/IyabHBIX JOMAIIHUX 3aJaHuM 110 pasziesiaM Kypca v TpeboBaHUs K Ux 0OpPM/IEHUIO MpeACcTaBieHbl B YMK AUCHMNIMHBL U
BeIIoKeHBI B DMIOC Moodle BI'TY «BOEHMEX».

Tect

Tectsl mpoBogsaTcst B OVIOC Moodle BT TY « BOEHMEX». Kaxplii BapraHT Tecta cofep>kut 100% 3as1aHuit, 3ajaHusi COOTBETCTBYIOT
TeMaM M3y4aeMoro pasfena Kypca.
TecT cunTaeTcs CIaHHBIM, eCIi 00ydJaroIuiics BpIOpas NpaBUIBHBIN BaDHAaHT OTBeTa He MeHee, 4eM B 60% 3aJaHuil.
BapuaHTb! TeCTOBBIX 3a/jaHHUi IO BCeM paszieniaM Kypca rpezictasiensl B YMK auciynmiel, a B SMOC Moodle BI'TY «BOEHMEX» —
TpPeHHPOBOYHble BAPUAHTBHI.

Oryer no J/IP
Ortuer 1o labopartopHoii pabore (JIP) npeACTaB/sieTCs B PyKOITUCHOM BH/ie, Ha JIMCTax (opmata A4, 3aroTHEHHbBIX C OIHON CTOPOHBI.
Copiep)kaHue OTueTa JO/DKHO COOTBETCTBOBATH 111a0/I0Hy oTuerta JIP*,
JIP cuMTaeTcsi MPUHATOM, a CTY/|eHT M0TyJaeT 3a Hee OTMETKY «CJJaHO», eC/h
a) Tpu TipoBepKe otueTa JIP BBIMOIHEHbI CIeAyolye TpeOoBaHus:
* 3ar0/THEeHbI CBOZHBIe Tab/IULIBI C pe3y/IbTaTaMy M3MepeHHi;
* BBITIO/IHEH pacyeT 3HaYeHUH UCKOMBIX BeJIMUMH U UX TOTPeLIHOCTel; MPaBUIbHO Mpe/CTaB/eHbl OKOHYaTeIbHble Pe3y/IbTaThl;
* IOCTPO€EHbI Heo6X0AUMbIe rpadMKU B COOTBETCTBUH C TPEOOBAHUSMU, M3/I0KEHHBIMU B METOJUECKUX TIOCOOUSX K TabopaTtopHbIM pabotam
(TpeboBanust mpoay6MpoBaHbl B mabyioHe otueta JIP);
* NIPOBe/IeH aHa/Iu3 NOTyUeHHbIX Pe3y/IbTaToOB MyTeM CPaBHEHUSI UX C TeOPeTHUYeCKUMHU 3HauUeHUsIMY;
* IaHbI [TMCbMEHHbIe OTBEThI Ha BCe KOHTPOJIbHbIE BOTIPOCHI (KOHTPOJIbHBIE BOIIPOCHI PUBE/IeHbI B METOJMUYECKUX YKa3aHUSAX K KaXK/101
yabopatopHoti pabote).
6) npu 3auure JIP:
* CTYZeHT B ()opMe KPaTKOro COOOIIEHHST U3/I0XKUM pe3y/bTaThl BBITIOJHEHHOW uM JIP;
* CTY/IEHT B YCTHOM (hopMe BEepHO OTBETHJI Ha BCe BOIIPOCHI, 33/JaHHbIe TIperofiaBaresieM, U3 Urc/ia KOHTPOIbHBIX BOIPOCOB, OTBEThI HA KOTOPbIe
JlaHel B oTyere 110 JIP.
Ec/i He BBINOITHEHO XOTs1 GBI OZHO M3 BhIILIE YKa3aHHBIX TPeOOBAHHH K OTUYETY WM [JaH HeBEPHBIN OTBET Ha BOIIPOC, TO OTYET MOJJIEXUT
opaboTKe WK CTYAEHTY PEKOMEH/YEeTCsl M3yUNThb BOIIPOC, Ha KOTOPBIM OH OTBETH/I HEBEPHO.
*[1a6s1oH JIP pa3metten B DVIOC Moodle BT TY «BOEHMEX» u B YMK AUCLUTUIMHBL

JK3aMeH

JI7151 IPOMe)KyTOUHOH aTTecTaliuy, MPOBOAMMON B opMe 3K3aMeHa, UCTIONb3YIOTCst OUIeThI ¢ 3aaHusiMU. THIBI 3afiaHui: 2
TeopeTUYeCKUX BOIPOCA, U pacyeTHas 3ajiaua.
OLjeHKa BBICTAB/ISIETCsI 110C/Ie cobece/joBaHusI CO CTYE€HTOM B COOTBETCTBHH CO CJIEAYIOLIMMY KPUTEPUSIMH:
* O1LjeHKa «OT/IMYHO» BBICTAB/ISIETCS, €C/IH 00YJarOIIUICS Aasl [T0THbIe, HCUEepITBIBAIOILE OTBETHI HA BCe TeOpeTHUeCKHe BOMPOCH! OueTa,
TIO/IHOCTBIO U BEPHO Pell/I PacyeTHYIO 3a/ja4y, MOXKeT OTBETUTh Ha JIOTIOJIHATe/IbHBII BOMPOC 110 TeMe Kypca.
+ O1leHKa «XOpOLIO» BBICTAB/ISIETCS, eC/IM 00yJaroLuiicst Ipe/jOCTaBU/I OTBEThI Ha BCe 3HAaHUs B OU/IeTe, HO UMEIOTCs OIIMOOUHBIE PACCY>K/EHHUSL.
+ OrieHKa «y[0B/IETBOPUTETLHO» BBICTAB/IAETCS, eC/Ii 00yJaroIiiicsi BePHO PELnI 3a/jauy WY MPeZi0CTaBUIT OTBETHI Ha TOJILKO Ha 2
TeopeTUYeCKUX BOIpOoCa.
* O1leHKa «Hey/|0B/IeTBOPUTEIBHO» BBICTABIISIETCS], €C/IM 00yyYalOIMiics He IPe/j0CTaBU/T OTBETOB HA 3a/jaHus OuteTa.
BapuaHThI 5K3aMeHalMOHHBIX OU/IETOB, a TaKKe CIIMCOK TeOPeTHUeCKHX BOIIPOCOB K 3K3aMeHy TpeficTasieHbl B YMK aucuurinssl, a B DUOC
Moodle BI'TY «BOEHMEX» — TpeHHpOBOUHbIE BapHaHTHI.

JK3aMeH

[nst TpOMe)KyTOUHOM aTTeCTaLuH, MPOBOAUMON B opMe 3K3aMeHa, MCIIO/b3YIOTCsI OU/eThl ¢ 3ajaHusIMU. TUIIbI 3aJiaHuit: 2
TeopeTHYeCKUX BOIPOCa, U pacueTHas 3ajava.
OrleHKa BBICTaB/ISIETCS MOC/Ie c0Oece/[0BaHuUs CO CTY/IEHTOM B COOTBETCTBUH CO CJIEAYIOLIMMU KPUTEPUSIMU:
* OLleHKa «OTJIMYHO» BBICTAB/ISIETCSI, €C/TH 00yUaroIUICs /1aJl TOJTHbIe, HCUEpPITbIBAOIIe OTBETHI Ha BCe TEOPeTHUEeCKHe BOIIPOCH OueTa,
TIOJTHOCTBIO Y BEPHO peLln/ pacyeTHYHO 3a/lauy, MOXKeT OTBETUTb Ha JI0TIO/IHUTEJIbHBIN BOIPOC 10 TeMe Kypca.
* O1[eHKa «XOPOILIO» BBICTAB/ISIETCS, €C/TA 00y UaroI[UiiCs PejOCTaB/I OTBETHI Ha BCE 3HAHUsI B OUieTe, HO MMEIOTCS OLIMOOUHbIE PACCYIKIEHHSI.
* OLleHKa «y/[OB/IETBOPUTE/ILHO» BbICTAB/ISIETCS, €C/TH 00yUarOLMHACS BEPHO PELII 3aja4y WK MPeJoCTaBU/I OTBETHI Ha TOJIBKO Ha 2
TeopeTUYeCcKUX BOIMpPOCa.
* OLjeHKa «HEYIOBIEeTBOPUTEIBHO» BBICTABISIETCS, €C/TM 00YUaIOIUIiCs He TIPeJ0CTaB/IT OTBETOB Ha 3ajilaHus Ousieta.
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BapuaHTHI 5K3aMeHalMOHHBIX OUIIEeTOB, a TakKe CIIMCOK TeOpPeTHUeCKHX BOIIPOCOB K 3K3aMeHy TpeficTasieHbl B YMK aucipmuinssl, a B DUOC
Moodle BI'TY «BOEHMEX» — TpeHUpOBOUHBIE BapUaHTHI.

JuddepeHnypoBaHHbIN 3aueT
[l npomMe)xyTOUHOM aTTecTaluy, PoBoAUMOIL B opme AuddepeHIIIPOBaHHOIO 3aueTa, UCIONb3YeTCsl UTOTOBBIM TeCT , cofiepiKalluii
ot 12 no 15 3azganuii. Tect npoBogutcs B OVIOC Moodle BT TY « BOEHMEX».
TecT cunTaeTcst CIAHHBIM, eC/TH 00yJaroIuiics BIOpasI IIpaBM/IbHBINA BADUAHT OTBeTa He MeHee, 4eM B 51% 3azjaHmit.
Kpurepuu nepecuera pe3y/nsTaToB TecTa B OLIEHKY:
* 51 - 74% — 3auTeHO-y/10B/IeTBOPUTEJILHO;
* 75 - 84% — 3a4TeHO-X0OPOILO;
* 85 - 100% — 3auTeHO-0T/INYHO.
BapuaHTb! TecToBbIX 3aaHuii pegcrasnensl B YMK puctunivnel, a B 9M1OC Moodle BI'TY « BOEHMEX» — TpeHHPOBOYHbIE BapUAHTHI.
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IMacnopT ¢oH/iA OLIEHOUHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHMe pa3jie/ioB U JUAAKTHYECKHX
e/JUHHULY

BCET'O

AyaMTOpHBIe 3aHATHA B
KOHTAaKTHOH (hopme

BCEI'O

Jlekiumn

JlaboparopHbIit
NPAKTHKYM

IIpakTHueckue
3aHATHA

CaMocTroATenbHAs
paboTa cTyeHToB

®dopmupyemas
KoMmmneTeHuusi, %

OIIK-1

HAVMMEHOBAHUE
OIIEHOYHOI'O CPEJICTBA

Pa3pen 1. ®u3nueckue 0CHOBbI MEXaHUKH.

76

36

18

40

Oryert 10
JIP,
[omarHee
3a/jaHue,
Tect

Pa3pen 2. MonekynsipHas ¢pusuka u
TepMOAMHAMHKA.

68

32

16

36

15

Ortuer 1o
JIP,
[JomaliiHee
3a/laHue,
Tecr

Bcero 3a 2 cemecTp

144

68

34

17

17

76

35

Paspen 3. D/1eKTpUUeCcTBO U MarHeTH3M.

112

56

28

13

15

56

20

Ortuer 110
JIP,
[JomaliiHee
3a/laHue,
Tecr

Paspen 4. ®usuka KoedaHwuii.

32

12

20

10

Ortuet 1o
JIP

Bcero 3a 3 cemecTp

144

68

34

17

17

76

30

Paspen 5. BosiHOBEIe Iponecchbl.

55

35

14

12

20

15

OrtueT 1o
JIP,
[lomarHee
3a/jaHNe,
Tect

Pa3pgen 6. KBanToBas ¢u3uka.

53

33

20

20

20

OrtueT 1o
JIP,
[omanHee
3a/jaHue,
Tect

Bcero 3a 4 cemecTp

108

68

34

17

17

40

35

Bcero mo AucuuIiHe

396

204

102

51

51

192

100

19

24045



Kpurtepun onjeHuBanusa

OIIK-1
Bonpocbl omkpbimozo muna:
Ne 1 [lorosiHWTE yTBEpKAEHUeE.

Teno, 6p0].LIeHHOE TOPHU30HTAJIBHO C HEKOTOpOﬁ BBICOTHI, IaJaeT Ha 3€MJIk0. Ecmu YUuTBIBaTh COIPOTHB/IeHNE BO3/lyXa, TO I10/THasA
MeXaHru4YeCKas SHeprud Tejia

Ne 2
Pacgernan samaga (eozmozno 100 papranTos).

Temo maccoi m = {1} kr OpomeHo ¢ TOBEPXHOCTH 3EMIH C HATAIRHOH
CKOpOCTRIO w9 = {4} M/c mozg yrmom 60 rpamycoE K TOPH2I0HTY H Tepes
HEKOTOPOE EPEMA JOCTHINIO MAKCHMATLHOH BEICOTEL. Halith mvmmyasc
TENa p B JAHHEN MoMeHT Epemenn. OTeeT JaTh B (kr¥a/c).
ConpoTHEieHHe EOZIyXA HE YIHTHIEATE.

Ne 3
Pacgernan samaga (sozmozno 100 sapranTor).
OnpegenuTh NOMHYIO KHHETHISCKVIO SHEPTHIO Eype 00pvaa Maccoi m =
{2} Kr. KaTameroca De3 MPOCKATEIEIEAHHA CO CKOPOCTEIO v = {1}-m/c?
Oteer ripazute B pEoyrax ([[%) ¢ TOYHOCTEIO IO IETEIX.

Ne 4

[Temo maccoii M = 4 kT coemuen ¢ Temom Maccoii m = 1 kT HepecoMoli B

HepacTAEHMON HHTEID, MEPEKHHYTOH 9epes HEBSCOMEIH DIOK (cM. pHe). Ycropenne, ¢

KOTOPEIM JBICEVTCH [PV3EI PABHO . I[Tpunare yckopeHie cBo0OIHOTO MaleHHA
M

g = 1 D:

Brrancnenus npoeecta B CH.

B oTEET 2amHCaTh TONBKO LEN0E THCIO.

Ne 5
tFacqerHan zagaqa (eozmoxso 100 BapranToE)

Illap maccer m = {1,2} xr 1 pagayca R KaTHICA O INIAZKOH FOPHIOHTANEHOMH
MTOCKOCTH CO CKOPOCTRI0 nentpa Mace V = {7,2} m/c. Hafimute xumeTHIsCKYIO
IHENTHIO B:aImE:Socn mapa. OteeT BrpazuTe B X H OKPYIIHTE 10 COTHIX.

\

Ne 6
[JormonHauTe yTBEpXKACHHE.

HavMeHblllee UMC/I0 He3aBUCHMBIX KOOPAWHAT, KOTOPble He06X04MMO 3a/aTh /i/Isl OJIHOTO OTpe/ie/IeHHsl IOJIOXKEeHHsI Tefa B
MPOCTPAHCTBE, Ha3bIBAETCS

Ne 7 JlomosiHUTE yTBep)KIeHue.
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TepMO,Z[I/IHaMI/I‘—IECKI/Ie CHUCTEeMbI, KOTOPbIE€ HEe 0OMEHMBAKOTCSI C BHEILHEH CpeAOﬁ HU BHGPFHEﬁ, HU BelleCTBOM, Ha3bIBAlOTCA

Ne 8

Ne 9

Ecms Vgep — HaubOIEE BepOATHAT CKOPOCTE MONEKYI raza, VEE - CPEJHAA KEAIpaTHIHAR
CKOpOCTh MOJIEKyd TOTO JKe rasa B pacnpelerneHHH Makceenna IpH 3anaHHOH

= W
TeMMEpaTypPe, TO OTHOMIEHHE CKOPOCTeH — paBHO
- Veep

OTeer zanHcaTs C TOYHOCTEIO A0 COTEIX

B 2akpertoM cocyge HAXOIHTCA HICANRHEE ra:. ECIH VESIHMTE CcpegHION)
KBAIPaTHIHYIO CKOPOCTh MOTekya raza Ha 11 %, To gaBmenne B cocyae BO3pacTeT
E pas.

OTBeT 3aMHCATD C TOTHOCTRIO OO0 COTEIX.

Ecmm B zaMkEyTOM DanioHe mIpH HeHaMEHHON MaCcCe ra3a TEMIEPATYPA VEEIHIHIACE OT
166°C go 429°C, To. maemeHHE raza yEETIHYHIOCE B pas.

Oteer 3amucaTh ¢ TOYHOCTRIO A0 COTRIX.

Ne 11 [ToriosiHUTe yTBep KeHue.

Eciu nomecTuTh B KOHJeHCaTop AN3J/IEKTPUK C OosbIeit AI/IB]IGKTPPI‘IECKOﬁ TMPOHULIAEMOCTBIO, TO €0 3JIEKTPOEMKOCTb

Ne 12 lononHUTe yTBepXKeHUe.

Ha pucyHke npeficTaB/ieH OIBIT

Ne 13

21
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Ne 14

Ne 15

JononanTe YIRS EISHHE.

CornacHo npeAcTaEIeHHOMY HEDKE PHCYVHKY, BEEKTOP HalIpKEHHOCTH
AMEKTPOCTATHIECKOTO [IONA B TOUKE (MOIe cO3TaSTCA ABYMA TOTETHEIMH
sapagamu A = +q, B = -q) Hanpaenes

®

[

Ha yemmmERHON HEMOARMKHOH NpoBoaamei chepe pammycom R = {05} m
HaxXoOHTCH monoxuTensHeli 2apan O, Chepa HaxomuTca B BAKYYME.
Hanpax&HHOCTE SIeKTPOCTaTHIECKOTO T014 cepEl Ha ee MOBEPXHOCTH
E(R)= {36} B/m. Haittn motennnant ¢ (0) E ee meHTpe. OTEET ERIPAzHTE B
eBoneTax (B) ¢ TOYHOCTEIO D0 LENBIX.

[deny paBes MOTOK BEKTOpA HANPTHEHHOCTH HMEKTPHAECKOTO TIOIT qepes
MOBEPXHOCTE Chephl. B IIEHTpe KOTOPOH HAXOAHTCA JHITONE ¢ MOMEHTOM

p=gl(g=>5uKm)

Ne 16 [JoronHUTe yTBEp>KeHUe.

Ne 17 YeMy paBHa LIMPKY/ISALMS BeKTOpa MHAYKLMA MarHUTHOTrO 1o/1s B [1s1 3ajaHHOrO KOHTypa L:

Ne 18

Ne 19

Ha prcyHKe n306paskeH IPOBOJHUK C TOKOM MeXZy Io/ocaM MarHuTa. Cuia Amriepa HarpaB/ieHa

[Henmy papen BEKTOp HEIYKLHH MarEHTHOrO noixi B B Touxe M2, ecnn

IIOMIE COSOACTCA JEYMA OJHHAKOBEIMHE KEPVIOBEIME EHTEAMH C
OOHHAKOEBBIM TOEOM rs

MararTHOE MONE CO3MASTCA AEVMA JTHHHEIMH TTAPATTETLHEIME
IPAMOIHHEHHEIMI [IPOEOJHAKAM, NePIeHIHKYIIPHEIME [TOCKOCTH
PHCYHKA, 10 KOTOpEIM TekyT Toks /1 1 2. Eerm 1=205. To 9eMy paeen
EEKTOP HEIVKITHE MardATHOro nond B & Togre 4.

0, ® A

L 4 I, 4
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Ne 20
[TormromeuTE YTREMEICHNE.

DIEeKTPOH EXeTaeT B moae mog yraoM o (0° <a< 907), Torma ero
TpacKTOPHA ABEKCHHA OPefcTaEieT cobol

Ne 21 BribepuTe U3 IIpe/iI0KEHHBIX BAPUAHTOB, YTOOBI BEIP&)KEHHE ObLJIO BEPHBIM.

[IupuHa uHTEphepPEeHIMOHHOM TT0I0CH OyZeT MMpe (3e/1eHOro /KpacHoro/ HHoJIeToBOro) LiBeTa.

Ne 22
Pacueraas zanaga (Eozmoxuo 100 sapranToR).

Veranoeka 1A nomydeHHa Koren HeoTona oceemaetca
MOHOXPOMATHISCKHM CEBETOM € AuuHoH BoaHel A = {300} uM, nagaromen
110 HOPMATH K MOBEPXHOCTH ITACTHHEH. [[pOCTPAHCTED MEXTY THHION H
CTEKIAHHOH ILTACTHHKOH 2al0IHEHO BOJOM ¢ MoKazaTeleM NpeToMICHH
»n=1.33. Haiity Tomuuey /I C104 BOIE MEXEIY IHH30H H ILTACTHHEOH B
TOM MecTe, IJe HabimoaaeTced nepeoe k = {1} Temroe Komslo B
oTpamensoM ceere. Oteer mafite B+107 (m), oxpyrmme mo memsx.

Ne 23
|MomomsmTe YTEEpEICHHE.

Ha kpyrasii HenmpospaIHElH JHCK MagaeT 0o HOpMATH chepHIecK
CEETOEad EONHA. 104Ka HabIIoAeHHA HAXOOHTCA Ha OCH, IPOX0AA
gepes OeHTP JHCKA, Ha HEKOTOPOM PAacCTOAHHH. EcIH JHCK 3aKpEl
nepekle 5 20H ©@peHend, TO B UeHTpe THOPAKITHOHHOH KapTHHEL
HabmogaeTCA matHO. [IprMep oTBeTa: TeMHOE.

Hempospammu  THPTH
Ayemand
Lk

ty
Q.'!!l
%__,_,.

[~
| Ty

Ne 24
Pacaernas sagaga (Bosmoxuo 100 sapranToR).

Haiita oTHOmMEeHHE JapneHnA ceeTa ] IPH HOPMATEHOM IIaJeHHH Ha
TMOBEPXHOCTE ¢ KosthdHmenToM oTpakensa p = {1} & qapTenHo ceeta P2
Ha 339epHEHHVIO OESPXHOCTE IIPH VITIE ManeHud ¢ = {450}

Ne 25
Pacuernan zagaga (eozmoxso 100 rapranToE).

Ha madpakunoHHyI0 peleTKy HOPMATERHO NalasT MOHOXPOMATHIECKHE
ceeT ¢ pumHol BonHE /= {600} mv. Hatita obmee =micoo V
mubPAKIHOHHEIX MAKCHMYMOE, KOTOPEIE JaeT 3Td PeIIeT A, eCIH €8
mepHom o = {2} MEM.

Ne 26
Pacueraas zanaga (Eozmoxuo 100 sapranToR).

Pammoctanmms paboraet Ha gactore v = {10} MI'n. Kakora mmama A
H3IVIacMEIX pagHoeolH? OTEET BEIPA3HTE E (M) H OKPYIVIHIE OO COTEIX.

Ne 27 [lorioyiHUTe yTBEp KeHue.

TeoMeTpHUUeCKOe MECTO TOUEK CpeJibl, KOJeOMIOLIMXCsl B OHOU U TOH ke (ha3e, Ha3bIBAIOT BOJTHOBOM , FeOMeTpHUYecKoe
MEeCTO TOYEK, 0 KOTOPBIX JOXOAAT KojieOaH!s K MOMEHTY BPeMeHH t, Ha3bIBaeTCsl BOJTHOBBIM
Ne 28 [TorioyiHUTeE yTBEPKEeHHS.

BonHoli Ha3bIBaOT Tipouecc pacrnpoCTpaHeHus C TeyeHrnem

Eery].uaﬂ MeXaHHn4eCKasi BO/IHa MMepeHoOCHT , HO He TIepeHOCUT BelleCTBO.

Ne 29Ha upakiMOHHYIO PELIeTKy ajlaeT HOPMaJbHO MOHOXPOMaTHUYEeCKHH CBeT C /IMHOM BosHbl 450 HM. [ITupuHa pereTku 4 cM, obiiee
yucso mesned 10000. HanbosbLimii mopsiioK CrieKTpa, KOTOPbI MOXKHO MOTYYUTh C MOMOLIBIO 3TOM PeLleTKU paBeH. ..

Ne 30 Ha 1riesb IIMpPHHOM @ = 6A HOPMasbHO TMaZiaeT TapaiIesbHbI yY0K MOHOXPOMAaTHIeCKOTo CBeTa C UTMHOW BOMTHEI A. ITof KaKuM yIiom
micpakuuy 6yneT HabJFOAATHCS TPETHH AUGPAKLMOHHBIA MUHUMYM.

OTBeT 3anucarb YUC/IOM IpajlycoB (Harpumep, 18)
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BOnpOCbl 3aKpblmo2o muna:
Ne 1
[Komen paguyca-EekTopa ONHCHEAEST OpH JBHECHHH MaTepHATEHOH TOUKH
A-

1. TpaekTOpHIO ABHEHHT
2. mpoHpeHHEN Oy T
3. nepememenme

Ne 2 PaCCMOTpI/ITE H306PH)KEHI/IE, yCTaHOBUTE COOTBETCTBHE BEKTOPHbLIX B&JIMUYMH U UX Cl)I/IBI/I'-IECKOFO CMBIC/1a.

—e .
(IT v
-

.
‘zn

1. TaHreHLMAEHOE YCKOPEHHe
2. HOpMa/bHOe YCKOpeHue

3. ycKopeHUe

A. XapaxrepusyeT GbICTPOTY M3MeHEeHHsl BeKTOpa CKOPOCTH
b. XapakrepusyeT U3MeHeHUe BeKTOpa CKOPOCTH I10 BeMUMHe

B. XapaxrepusyeT u3MeHeHUe BeKTOpa CKOPOCTH I10 HarpaB/IeHUI0
Neo 3 Touka M ABMKETCSI pABHOMEPHO T10 CBEPTHIBAIOIeHCs] IVIOCKOH criipany. Kak u3MeHsieTcst MOAY/Ib YCKOPEeHHUsT TOUKU?

1. He u3MeHsieTCs
2. yMeHbLIAeTCs

3. yBeJIMUMBaeTCst
Ne 4 Tuck paguyca R BparaeTcst BOKpYT BepTHKa/JIbHON OCH PaBHOYCKOPEHHO (CM. PUCYHOK). YKa)KUTe HallpaBieHHe BeKTOpa YITIOBOrO
YCKOpeHHsl TOUKH A 00078 AMCKa.
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Ne 5

LE[,Ba ABTOMODHIA ¢ OJIHHAKOBBIMH MAcca m JBIKVTCA €O CKOPOCTAMHE V H 2V
OTHOCHTETEHO JEMIH E 0JHOM HampaeleHHH. FMmyasc EToporo aeToMo0HIT B
CHCTEME OTYeTa, CEA3aHHOMH ¢ NePBEEIM ABETOMOOHIEM PABEH. ..

Bribepure onHH 0TEET:

3mv
2mv
mv

0

b

Ne 6

Kakoe (c TOYHOCTBIO 40 NelBIX) 3HA9eHHe TeMIepaTyphl MO mkale lLlemncid
cooteercTEveT Temueparype 200K mo adbcomoTaol mrone?

BribepHTe OIHH OTBET:

1. +473°C
2. -73°C
3. 473°C
4. +73°C

Ne 7 CooTHecHTe BepHble YTBeP K eHUs.
1. Tucddysus
2. Ucniapenue
3. IlnaBnenne
4. BA3KOCTb
5. TennonpoBogHOCTb

6. Cybmumariyst

A. ®a3oBblii Tepexo,

b. fIBnenue nepexnoca

Ne 8 Uucrio creneHei cBOOOABI /17 TPEXaTOMHOTO ra3a, MOJIEKY/Tbl KOTOPOTO — TPY MaTepyasibHbIe TOUKH, COeJUHEHHBIE KECTKOU CBSI3bI0
(TpeyrosbHUK), paBHO:

1.3
2.5
3.6
Ne 9 B CKOMBKMX TOUKaX MOTYT IlepeceKaThCsi H30TepMa U afuabara Ha fuarpamme?
1. OpHoit
2. AByx
3. Tpex u 6osee
Ne 10
SMEHEHHE 3HIPOIIHH B a,n}iaﬁamccxon Opomecce:
L =0
2. =0
3. =0

Ne 11 Kakuie 13 repeurc/ieHHbIX HI)Ke YaCTUL] UIMEIOT TIOJIOKUTE bHBIN 3apsif?
1. Atom

2. DnekTpoH

25 24045



3. Ilporon
4. HetitpoH

5. ®oToH

Ne 12
CooTHECHTE THI KOHISHCATOPA C €0 H300paKeHHEM.

1‘ | A |
|

A Cheprueckmii
b. ITnockmii
B. unmauppuaecknii

Ne 13
Ha prcyske nz00pa%eHE THHAH HANPOKEHHOCTH OJHOPOJHOTO
3NeKTPOCTATHYECKOTo mond. Kak maMeHAeTea MOTEHITHAT 3TOTO MOIA IPH
nepeMemeHnH H2 To9kH A B Touky B, ecnd otpezok 4B nepneHmHEVIIpeH

JHHHAM HANPCKEHHOCTH?
—
E
A®--1--1-198

1. TToprmmaeTtca
2 TMoumxaetca
3 He mzmenzerca

Ne 14
|Kaxo# 13 NPHEEAEHHEIX IpadHKOE NPABHIEHO OTpakacT 3aEHCHMOCTE
EEKTOpa HAIPLESHHOCTH 3ISKTPOCTATHIECKOTO Q4. QF PACCTOSHHA F IO
IeHTPa paBHOMEPHO 2apKeHHOH 1o moBepXHOCTH chepH panryca R7

1

=V

-V

Ne 15

26
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Ne 16 B ofHOPOHOM MarHUTHOM I10JIe Ha TOPU30HTA/IbHBIM IIPOBOJHUK C TOKOM, HAllpaB/IeHHbIM BIIPaBO, AeWCTBYeT cuia Amriepa,

B KakoM H2 HepedNCICHHBIX HIDKE CIVIACE 3IeKTPHIECKOE HOIE MOKHO
CHUHTATE OJHOPOIHEIMT
1. mome DecKOHEYHOH 2apTKEHHOH IIIOCKOCTH
2. mone EVX PABHEIX 10 MOKYIEO H MPOTHEONOIOAHELX IO ZHAKY
TOYETHEX 3apATOE
3. momne :apAEEHHOTO Mmapa
4. mome MexIy SBYMA DECKOHEIHEIMH DAsHOHMEHHO 3apaKeHHEIMH
ITOCKOCTAME
3. molle DecKOHEYHOH 3apMKeHHOH HETH
O1Eer sanumMTE B BHAES NOCAEI0EATEIEHOCTH HHDD.

HaripaBJIeHHasI ITepIIeH/VKY/ISIPHO I/IOCKOCTH PHCYHKa OT Habmogarerns. I1py 3TOM JTMHAM MarHWTHOM MHZYKLMH T10JIsI HallpaB/ieHsbL. ..

1 — BrpaBo
2 - BHU3

3 — BBEpX
4 — BIeBO

Ne 17 Kakoii U3 BAPMAHTOB COOTBETCTBYET CXeMe PACTIONIOKEHUst IMHUM UHYKLMU MACHUTHOTO TOJIsi BOKPYT MPSAMOJIMHEMHOTrO TIPOBOJJHUKA C
TOKOM, TePIeHANKY/ISIPHOTO IJIOCKOCTH PUCYHKA?

Ne 18

Ne 19

Ne 20

Baxon Bro-Carapa-Jlamnaca ompefendeT MATHHTHYIO HEAYKIIHIO g, Tomna,
CO3JABAEMOro THHEHHEIM JTeMEHTOM IIPOBOIHHEA dl ¢ TokoM [ B
uerotopoi Toake A Kaxoit pamuyc-gextop H yrom, HzobpaxeHHBlE Ha
PHCYHKE, EXOZAT B hopuymy?

i
7
A
& o, C({
dl g
r
1. maom
2. mEOy
3. mEO
4. mEo

[Taprymamms BeKTOpa MATHHTHOH HHAYKIEH B TI0 3aMKHYTOMY KOHTYDY
pasna Hymo. Bribepare a1 Kakoro KOHTYpa 3TO YTEEPKASHHE BEPHO?

3
1. Koutypa B BHIE BOCEMEDKH 2
2. Kpyroeoro koHTVpa 1

3. o1a Bcex
4. Opanpsoro xkouTypa 3
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Ne 21

No 22

Ne 23

Berapere Hy:mEyIO dpazy H anHmMHTE E OTEET VIBSHICHHE
B zaMKHyTOM ODPOROJHHEE EOZHHEAST HHIVKIHOHHEL TOK TIPH. ...

1. ABHGECHHH NPOBOITHHEA E OOHOPOIHOM MAarHHTHOM IIOIE

2. HAXO0FTEHHH NPOEOTHHKA B MarHHTHOM IT10IE

3. H3MEHEHHH BO BPEMEHH MAarHHTHOI'O ITOTOKd, HEepEs MOBEPXHOCTE,
OrPAHHYIEHHVED 3THM IPOBOTHHKOM

BoasEsl 0T JEYX KOTepeHTHEIX HCTOMHHKOE IPHXOJAT B OJHHAKOEOH daze.
Uemy papHa aMITTHTYAA A pesyIsTHPVIOMEro kKoaebaHHa B 3Tof Todxe.
€CTIH aMILTHTY A KoneDanuii B Ka%10H EomHe paEHa of

1. Her npaemieHOro oTEETA

2. A=0
3. A=2un
4 A=a

I.yCTE]HDBH‘TB COOTBETCTEHE MEXTY HOMEDAMH H XapPaKTEPHCTHEAMH
MEXAHHYECKOTO I{OJ’ICSE.H}U{, MIPEACTABIICHHOID HA PHCYVHEE.
1

|\ 2
4
A AvmmaTyma
E. Ilepmon
B. Bpema

I'. Cremenne

PaccuoTprTe rpadHk rapMOHEYecKOTO Konebanaa x=Acos(at).

N

CooTHecHTEe EHJ 3HEPIHH C €€ rpad/HKOM.

T4 " 1,2/3Ty4 T, ¢

L
v
{,E

T4 T2 3Tg4 T, !
2.
E
LEL-

T4 T2 3Ty4 T, !
3.

mm?A?
%

A Tlommas MeXaHHTeCKAd SHEPTHA
b. [loTeHunaneHag 3HEPTHA
B. Kunerndeckas sHeprus
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Ne 24 BribepuTe U3 IIpe/iI0KeHHBIX BAPUAHTOB, UYTOOBI BEIP&)KeHHE ObLJIO BEPHBIM.

Ecmu B )KHAKOﬁ nm ra3006pa3H0171 cpeje MpUeMHHK BOJIHBI IBMXKETCS B TIPOTUBOIIO/IOKHYHO CTOPOHY OT UCTOYHHUKA BOJIH, TO YaCTOTa BOJIH,
BOCIIpYMHUMAaeMbIX IPUEMHUKOM, (yBe]’II/I‘—II/IBaeTCH / yMeHb].HaeTCH/ He I/I3MEHHETCH) OTHOCHUTEJIBHO YaCTOThI KO]'[e6aHPIﬁ, TeHepUupyemMbIxX
HNCTOUYHUKOM.

Ne 25

BribepHTe W3 IpeNIOKEHHEX BEAPHAHTOE, 9T00E EEIPA#cHAE DELIO
EEPHEIM.

Ha nmadparsmy ¢ KpyTisM 0TEEPCTHEM NATAET 0 HOPMATH cihepHIecKat
CEETOEad EOMHA. 109Ka HAOMOASHHA HAXOQHTCA Ha OCH OTBEPCTHA HA
HEKOTOpoM paccTosHHH. Ecos oTkpriTel 2 20HE Ppenena, To B ueHTpe
udpaKIHOHHOH KaPTHHEI HAOMIOZaeTCA (CEeTIOS TEMHOE) IIATHO.

vk

Ne 26 [Tapane/bHBIHA ITyY0OK CBeTa IajjaeT HOpMa/IbHO Ha 3epKajIbHYIO TI0BePXHOCTh. II0BepXHOCTD IOBEPHYIH TaK, UTO YTo/ NaZleHHs CBeTa
ctan paBeH 450. Kak npy 3ToM U3MEHU/IOCh JJaBjieHre, OKa3bIBAeMO€e CBETOM Ha MOBEPXHOCTH?

1 - He U3MeHU/IOCH
2 - yBeJIMUW/IOCH B 2 pas3a
3 - yMeHbIIWIOCh B 2pasa

4 - yMeHbIIMIOCH B V2pasa
No 27 Kak U3MeHUTCs KUHeTHUecKasi SHeprusi hoTo3MeKTPoHOB MpH GotosddexTe, ecu yBeIMUUTh YaCTOTY TIaZAloIero Ha MeTasl CBeTa, He
M3MeHs1s1 001yI0 MOIHOCTb H3/TyUeHus?

1. He usmenurcs
2. YBe/IMUUTCS
3. YMeHbIIUTCS

Ne 28
[V cTaHOEHTE COOTBETCTRHE MEXTY HOMEDPAMH H IPEITOKEHHEIME JaCTAME

thoparymne sdderra Kommrona.

= o
=]
i
D

=

SPSENC oS
B '
e

&

Ne 29
Ha prcyHEe IpHBEIEHE CIIEKTP NONIOMEHHT paspesKeHHEIX aTOMapHBIX

IIAPOE HEHZESCTHOTO ECINECTEA H CIIEKTPEI IMOTTIOINEHHA aTOMAPHEIX
IIAP0OE HIESCTHELIX JIEMEHTOE.

IIpoanaTHzHPOEAE CTISKTPEL MOKHO VIESPKTATE, 9TO HEHIEECTHOE
ECIIECTEQ COLEPKHT:

1. tomexo romopon (H) u remmii (He)

2. Tomeko matpuil (Na) u sogopoz (H)

3. eogopox (H), renmii (He) u marpmii (Na)

4. wuarpuii (Na), eogopon (H) u gpyrae snementsr, Ho He remxmi (He)

Ne 30
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Ha prcyHEe mpencTastes hparMeHT THATDAMMET SHEPTETHIECKHX

VpOBHEH ATOMA EOJOPOIA.

E.»B

~1338

MuHHAMATEHEL HMITYIBEC HMeeT (JOTOH. H3IyIaeMBIH [IDH epexoae:

bl sl

11 [T Y]

s Wt B o=

i

C ypoBHA 5 Ha VPOESHE 3
C ypoeus 4 uwa vpoeeHs 3
C ypoens 2ua ypoeens 1
C vpoens 3Ha yvpoeeHs 2
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