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1. Ilean ocBoOeHUsT JUCHUILIMHBI

[enu ocBoeHus nuctuInHbl «DU3nKay - 1aTh PEICTABICHUE CTYIEHTaM O
MecTe (PU3UKHU B PsIly €CTECTBEHHBIX HAyK, 00 OCHOBHBIX 3aKOHAX MPUPOBI U 00 UX
UCIIOJIb30BAaHUY B TEXHUKE, HAYYUTh aHAJIU3UPOBATh YCIOBUS 3a/1a4 U peLIaTh,
IPUBUTH HABBIKW NIPOBEJCHUS U3MEPEHUN (PU3MUECKUX BEIIMYMH, 00padbaThIBaTh
pe3yJIbTaThl U3MEPEHUH U MPEACTABIATh UX TUCbMEHHO U TpaUuECKH.

3amayaMu OCBOCHHUS AMCIMILTUHBI SBISIOTCS: OBIaJAeHUE (PyHIAMEHTAIbHBIMU
MOHATUSIMHM, 3aKOHAMHU W TEOPUSIMU KJIACCHUECKOM U COBpEeMEHHOW (pu3mKu;
dopMupoBaHrne (QPU3NYECKOTO MBIIUICHUS M OCHOB €CTECTBEHHOHAYYHOW KapTHUHBI
Mupa; (OpMHpPOBAHUE CIIOCOOHOCTH AKTyaJIM3UpPOBATh 3HAHUS, YMEHHS M HAaBBIKH,
MOJIyYeHHbIE B IIpollecce W3y4YeHUs: (U3UKUA, TpPH MPUHATUM PEIICHUS U €ro
peanu3anuy; OBJAJCHUE MATEMaTUYECKUMM, AaHAJUTUYECKUMU W YHUCICHHBIMHU
METOJaMH  pelleHus (U3MUECKUX 3aJad, CBSI3aHHBIX C MpodeccruoHaIbHOM
NEATEIBHOCTBIO.

JucuuniauHa oOecreynBaeT IMOATOTOBKY OOYyYaloOLIerocss K pelIeHHI0 3ajad
npo(heCCUOHATILHON JESATEIbHOCTH SKCILTYyaTallMOHHO-TEXHOJIOTUYECKOT0 THIIA.

2. Mecto nucuumiuabl B ctpykrype OIIOII BO

Hucunminna «dusrkay npeacTaBiseT COO0N JUCHUIUIMHY, OTHOCSIIYIOCS K
Bbazosoii vactu nukina C.2 mucimuma OITOIT BO.

B nepBomM cemecTpe nporecc u3ydeHus: JUCHUIUIMHBL « DU3uKa» 0azupyeTcs Ha
3HAHUS IIKOJIBHBIX KYpCOB (DU3UKU U MaTEMaTHKH.

Hucuuminna «duszukay siBisieTcs o0ecrneurnBaronen s CIeayoImx
IUCHUIUINH: « TepMoanHaMuKa U TeOpus aBUALMOHHBIX ABUTaTeNnei», « Teopus
HAJIS)KHOCTHY, « IJIEKTPOTEXHUKA U JICKTPOHUKA», « HOPMBI JTI€THON FOAHOCTHY,
«'mapaBiukay.

Juctunnvna «dusnka» uydaercs B 1-M 1 2-M ceMecTpax.

3.Komnerenunu odyuyamwierocsi, popmupyembie B pe3yJabTaTe 0CBOEHUSA
AUCIHUATIJIMHBI

[Tpouecc ocBoeHMSsT UCHUITIMHBI « METOABI U CPEACTBA TMATHOCTUPOBAHUS
ABUAITMOHHOM TEXHUKW) HaMpaBjieH Ha (GOPMUPOBAHUE CICTYIOIIUX KOMIECTEHIINMN:

Kon PesynbTaT 00ydyeHus: HAMMEHOBaHUE KOMIIETEHIINH,
KoMnereHuu/ WHJIUKATOpa KOMIIETCHIINU
HWHJIMKaTOpa

CriocoOeH HUCIoIb30BaTh OCHOBHBIE 3aKOHBI MATEMAaTHKH,
eIMHHULIBI U3MEpPeHus, GyHIaMEeHTaIbHbIC IPUHIUIIBI U
OIIK-1 TEOPETUUECKUE OCHOBBI (PU3UKHU, TEOPETHUUECKON MEXaHUKH,
TUAPABIMKU, UMEIOIINE OTHOLIEHNE K TEXHUYECKOMY
00CITy’>KMBaHUIO BO3AYIIHbIX CY0B




KOI[ PCSYJII)TaT 06y‘1€HI/IHZ HaAaMMCHOBAHNUEC KOMIICTCHIINH,

KOMHGTCHHI/II/I/ HHAWKATOpa KOMIICTCHIIUHN
HHAWKATOpa
Hﬂ(l)rl}(l CnocobeH IMPUMCHATH OCHOBHBIC 3aKOHBI, ITOJIOKCHUA BBICIICH

MaTeMaTUKH JJis1 (hopMalii3aliui MpUKIaIHbIX 3a/ad,
BO3ZHHKAIONTUX B X0O7I€ MPO(HEeCCHOHATLHOMN NESITEIIbHOCTH.

M/3nks [TpumensieT 3akoHBI (PU3HUKH JJIS1 OLIEHKU 3HAYCHUI TTapaMeTpOB
(buU3HYECKUX CUCTEM.

Ank1 Croco0eH paccUuThIBaTh JIEMEHTHI aBUALIMOHHBIX KOHCTPYKIUN
Ha IIPOYHOCTb, JKECTKOCTh U YCTOMYUBOCTD.

M/Gnk: AHanmM3upoBaTh MPOLECCHI, IPOUCXOIAIIME IPU B3aUMOAEHCTBUN
BEILECTB

[Imanupyemeble pe3ysbTaThl U3y4€HUS TUCUUTLUINHBI:

3HaTh:

OCHOBHBIE 3aKOHBl MAaTEMATUKH M €CTECTBEHHBIX HAYK M NOHHUMAaTh BAXKHOCTh UX
MCIIOJIb30BaHUs B MPO(PECCUOHAIBHOM AESITENbHOCTH;

OCHOBHBIE MTOHATUS, IPUHIUIIBL, 3aKOHBI 1 3aKOHOMEPHOCTH OOIIEH U MPUKIIATHOM
TEOPHH CUCTEM M MOHMMATh BAXKHOCTh UX HCIIOJIB30BaHUS B MPO(ECCUOHATBHOU
NEeATENBHOCTH.

YMeTs:

UCIIOJIb30BaTh OCHOBHBIE 3aKOHBI MATEMATUKU U €CTECTBEHHBIX HAYK, B TOM YHUCIIE
IUIS pelieHus: Ipo(eCcCUOHATBHBIX 3a7a4, IPUMEHATh IPOrpaMMHBIE CPE/ICTBA;
UCIOJb30BaTh TOHATHS, NPHUHLMIIBI, 3aKOHBI U 3aKOHOMEpPHOCTHU OOed Hu
NPUKIAAHOW TEOPUM CHUCTEM Ui peleHus 3aJad  MpoQpecCHOHATBHON
NEATEIIBHOCTH.

Branern:

OCHOBHBIMH METOJIaMH MAaTEMaTHKHA M €CTCCTBEHHBIX HAYK W WCIIOJIH30BaTh HX B
po¢eCCUOHATILHON JIeATEIbHOCTH;

HaBBIKAMHM TIPUMCHCHHMS OCHOBHBIX 3aKOHOB MAaTEMaTHKH W €CTECTBEHHBIX HayK
JUTSI petiieHust po(eccCuoHaNbHbIX 3a/1a4.



4. O0beM IMCUMILVIMHBI M BUABI Y4e0HOIl padoThI

OO6masi TPpyAOEMKOCTh JUCIHHUIIMHBI COCTaBJSIET 6 3a4eTHBIX eauHuIl, 216
aKaJeMHUYECKNX YacoB.

Bcero Cemectp
HaumenoBanue
4acoB 1 2
OO6m1ast TpPyJ10EMKOCTh JUCHUTUIAHBI 216 108 108
KonTaktHas pabora 83 445 38,5
JIEKIIAN - 14 18
MPAKTHYECKUEC 3aHSATUS - 14 10
CEMUHAPHI - - -
71a00paTOpHBIE PaOOTHI - 14 8
KYPCOBOM ITPOEKT - - -
CamocrosiTenbHasi paboTa CTyJIeHTa 66 30 36
ITpomMexyTouHas aTTecTalus 72 36 36
KOHTaKTHas paboTa 5 2,5 2,5
caMOCTOsATeNbHAs paboTa o MOJATOTOBKE K 67 335 335
DK3aMEHY

5. Conep:kanue TUCUUIINHBI

5.1. CooTHeceHUs1 TeM TUCHUIUINHBI U GOPMHPYEMBbIX KOMIIETEHIIH
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Pasznea 1. Mexanuka 41
Tema 1.1. Kunemaruka n I, 113, YO, 11O,
I[I/IHaMI/.IK:’:l MaTEPUATBHOU TOYKH 13 * JIP, PKC, | 3JIP, P3,
CPC C3
JI, 113 VO, P3
+ 2 5 2 b
Tema 1.2. Pabora u sHeprus 4 PKC, CPC o3
Tema 1.3. Bpamienue TBepoOro JI 113, YO, 110,
Tena 12 + JIP, PKC, | 3JIP, P3,
CPC C3
Tema 1.4. JBrmxkenue B J1, 113, VO, TIO,
HeMHEepLMaIbHOIl CHCTEME OTCueTa | 2 + PKC, CPC | 3P3, C3
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Tema 1.5. I'moponunamuka.
JIBu>keHrMe B mMoOJIE LEHTPaJIbHOU 3 + JL 113, Y0, 110,
CUUIEL PKC,CPC | P3,C3
Tema 1.6. DnemMeHThI cieuaIbHOM 4 + JL I3, YO IIO,,
TEOPHUH OTHOCUTEIIBHOCTH PKC,CPC | P3,(C3
Pazgea 2. MoaexkyasipHast 31
(u3uka ¥ TePpMOAMHAMMKA
Tema 2.1. IlepBoe Hagamo JL 113, YO, TI0,
TEpMO .I/II.{aMI/lfKI/I J * JIP, PKC, | 3JIP, P3,
pMOZL CPC C3
JI, 113, VO, IO,
Tema 2.2. Cratuctuueckas pusnka 5 + PKC,CPC | P3.C3
Tema 2.3. Bropoe Hayano 6 + JL 113, YO, IIO,
TEPMOJIMHAMUKHU PKC,CPC | P3,C3
Tema 2.4. PeanbHble ra3bl JL 113, YO, TIO,
TBe O‘e I/I KHUJIKOC COCTO)%HI/ISI 11 * JIP, PKC, | 3JIP, P3,
P ! CPC C3
Paznen 3. djekTpomMarieTusm 27
nm | Y0
Tema 3.1. DnexkrpocTaTrka 6 + PKC, ’
CPC P3,
C3
YO,
Tema 3.2. IIpoBogHUKY B 5 + J;,Kl'([:& 10,
3JIEKTPOCTATUUECKOM I10JIE ’ P3,
CPC
C3
JI, I13, 13_[,8’
Tema 3.3. MaraurtHoe 10Ji¢ B JIP, ’
9 + 3JIP,
BAKyyMe PKC,
CPC k3,
C3
Tema 3.4. MaruuTHble CBOMCTBA 3 + JIL I3, VO, IIO,
BEIIIECTBA PKC,CPC | P3,(C3
Tema 3.5. DaekTpoMarauTHas 4 + JIL, 113, VO, IIO,
MHAYKUUs. YpaBHeHus: MakcBeia PKC,CPC | P3,C3
Pa3nen 4. Kosie6aHus ¥ BOJIHBI 7
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JILII3, YO, IIO,
Tema 4.1. Konebanus 4 + PKC.CPC | P3.C3
JILII3, YO, IIO,
Tema 4.2. BoaHbl 3 + PKC,CPC | P3.C3
Pa3gen 5. OnTuka 24
Tema 5.1. DaeMeHTHI JL, 113, YO, 10,
reOMETPUYECKON ONTUKHU 8 * JIP, PKC, | 3JIP, P3,
' CPC C3
Tema 5.2. UaTepdepenuus u 6 + JIL 113, VO, IO,
nudpakiys cBeTa PKC,CPC | P3,C3
Tema 5.3. B3anmopencTBue JIL 113, VO, IIO,
3JIEKTPOMArHUTHBIX BOJIH C 10 + JIP, PKC, | 3JIP, P3,
BEIIICCTBOM CPC C3
Pasznea 6. KBanToBasi pusuka 7
Tema 6.1. KBanToBas npuponaa 4 + JIL 113, VO, IIO,
W3JTy4YCHUS PKC,CPC | P3,(C3
Tema 6.2. DneMeHTH KBAHTOBOU 3 + JI I13, VO, IIO,
MEXaHUKHU PKC,CPC | P3,C3
Paznen 7. AtomHas pusuka 7
JIL 113, YO, IIO,
Tema 7.1. Teopust aToma Bojiopojia 4 + PKC,CPC | P3.C3
JIL 113, YO, IIO,
Tema 7.2. AToMHOE 1pO 3 + PKC,CPC | P3.C3
Hroro no gucuumninHe 144
IIpome:kyTouHasi aTTecTanus 72
Bcero nmo pucuuninHe 216

Coxkpamenusi: JI — nekuus, [13 — npaktuueckoe 3ausarue, JIP - maboparopnas padora,
CPC — camocrosrtenbHas paborta cryaenta, PKC — paz6op konkpeTHoit cutyanuu, YO —
ycTHBIN ompoc, 10 —nmuceMennsiit otBeT, 3JIP - 3ammTa naboparopHoit padotsl, P3 —
pacueTHas 3a1a4da, C3 — cuTyallMOHHAA 3a]1a4a,.

5.2 TeMbI AMCHUILIMHBLI M BUABI 3aHATHI



Bcero

HaumeHnoBaHue paszaena TUCUUIIIMHBI JI 113 JIP | CPC
JacoB

Pa3gen 1. Mexanuka 8 8 8 17 41
Tema 1.1. KI/IHueMaTI/IKa U JUHAMHUKa 2 5 4 5 13
MaTepUaIbHOU TOUKH
Tema 1.2. PaboTa u sHeprus 1 1 2 4
Tema 1.3. Bpamienue TBepioro teia 2 2 4 4 12
Tema 1.4. [IBuxeHne B HEMHEPLIUATBHON
CHCTEME OTCUeTa 1 2 2 5
Tema 1.5. 'unponnnamuka. /[Br>keHue B
T0JIE€ EHTPATbHON CHJIBI 1 2 3
Tema 1.6. DiaeMeHTHI cienMaIbHON 1 1 2 4
TEOPUU OTHOCUTEIHLHOCTH
Paznen 2. Mogekyasipuas pusuka u 5 6 5 13 31
TEPMOJIMHAMUKA
Tema 2.1. IlepBoe Havano 5 2 5 3 9
TEPMOJIMHAMUKHU
Tewma 2.2. Cratuctudeckas pusuka 1 1 3 5
Tema 2.3. Bropoe Hauamno 2 2 5 5
TEPMOJMHAMUKHU
Tema 2.4. Peanbvuble ra3el. TBepaoe u 1 1 4 5 11
JKUJIKOE COCTOSIHUS
Hroro 3a 1 cemectp: 14 | 14 14 | 30 72
Paznen 3. DjekTpomMarieTusm 8 4 2 13 27
Tema 3.1. DnexkrpocraTuka 2 1 3 6
Tema 3.2. [IpoBoAHUKM B 1 1 3 5
AJIEKTPOCTATUUECKOM I10JIe
Tema 3.3. MarauTHO€ MoJI€ B BAKyyMe 2 1 2 4 9
Tema 3.4. MarauTHble CBOMCTBA 1 1 1 3
BEIIECTBA
Tema 3.5. DnekTpoMarHuTHas

2 2 4
VHIYKIUs. YpaBHeHUss Makcgeiuia
Pa3nen 4. Kos1ie0anusi ¥ BOJIHBI 2 2 3 7
Tema 4.1. Konebauus 1 1 2 4
Tema 4.2. BoHbl 1 1 1 3
Pa3nea 5. Onruka 4 2 6 12 24
Tema 5.1. DneMEHTBI TEOMETPUYECKON 1 1 9 4 8
OIITUKH
Tema 5.2. UnTepdepentms u qudpaxus 1 1 4 6

CBCTa




HaumeHnoBaHue paszaena TUCUUIIIMHBI JI 113 C | JIP | CPC Ezsgg
Tema 5.3. BzaumoerictBue 2 4 4 10
AJICKTPOMArHUTHBIX BOJIH C BEIIECTBOM
Pasznea 6. KBanToBasi pusuka 2 1 4
Tema 6.1. KBanToBas npupona 1 1 2 4
W3JIyYEHUSI
Tema 6.2. DeMeHThl KBAHTOBOM 1 5 3
MEXaHHUKH
Paznea 7. AtomHas ¢pusuka 2 1 4 7
Tema 7.1. Teopus atoma Bompopoaa 1 1 2 4
Tema 7.2. ATomMHOE siApO 1 2 3
Hroro 3a 2 cemecTp: 18 | 10 8 36 72
HToro mo nucuunianHe 32 24 22 66 144
IIpomexyTOUHAsi aTTECTALMS 72
Bcero nmo nucunnjianHe 216

Coxpamenus: JI — gexkuus, 113 — npaktuueckoe 3ansarue, JIP - nabGoparopHas
padora, C — cemunap, CPC — camocrosiTesqibHasi padoTa cTyIeHTa.

5.3 Coaep:xkanue pa3iaejioB JUCHUILIMHBI

Pa3nen 1. Mexanuka
Tema 1.1. KunemaTuka u TMHaMHKa MaTepUAIbHON TOUKU
VYpaBuenusi kunematuku. Tpaektopus. [lepemenienre. CKOpOCTh U yCKOpPEHUE

MaTepuanbHOW TOUYKU. 3akoHbl HproToHa. MMmynbc. 3aKOH HM3MEHEHUS MOJIHOTO
UMITyJIbCa. JIBH>KEHHE Tl NEPEMEHHOM MACCHI.

Tewma 1.2. Pabora u sHeprus

Mexanuueckass  pabota.Kunernueckass sHeprus. IloTeHnumanbHas — cuna.
[ToTreHumanbHas 3HEPrusl. 3aKOH U3MEHEHUSI MEXaHUYECKON SHEPTUU.

Tema 1.3. Bpamienue tBeporo tena

BpamarenbHoe  aBMkeHHE.  YTJIOBass  CKOPOCTh.  YTIJIOBOE€  YCKOPEHHE.
CooTHOLIEHNE MEXAY JHMHEHHBIMH U YIJIOBBIMM XapaKT€PUCTUKAMH. MOMEHT CHIIbI
OTHOCUTEIIBHO OCU. MomeHT wummyinbca. MomeHT uHepuuu. Teopema [roiirenca-
[relinepa. OCHOBHOM 3aKOH JUHAMUKH BPAILATEIBHOTO ABM)KEHHUS TBEPAOrO TEJa.
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[Ipeneccuss rupockona. Pabora cuibl, OPWIOKEHHOW K BpAILAIOIIEMYCS TeENy.
Kunetnueckass sHeprus Bpamamoomerocss tena.  CBsA3b 3aKOHOB COXPAHEHHS C
CUMMETPUSIMHU ITPOCTPAHCTBA U BPEMEHHU.

Tema 1.4. I[BI/I)KGHI/IG B HGHHGpHHaHLHOﬁ CHCTCMC OTCUCTa

[lepenocnass ckopocts. Cunel unHepuuu. Jluprt OinmTetHa. [IpuHuun
3KBUBAJICHTHOCTH.

Tema 1.5. I'maponnnamuka. /[BrmokeHue B 1oje HEHTPATbHON CUIIBI

VYpaBHeHue Hepa3pblBHOCTU. YpaBHeHue bepnymnu. [logbemuas cuna KpbLia.
JIBr>KeHueE B I0JI€ LEHTpanbHOU chiibl. 3akoHbl Kemepa. KocMuyeckne ckopocTH.

Tema 1.6. DneMeHTEI CHCIIHEUIBHOIZ TCOPHUH OTHOCUTCIIBHOCTHU

[IpeobpazoBanms [Nanumnes. [Ipunmun otHocuTenbHOCTH ["anuies. [loctynaTe
CIIeIMAJIBHOM Teopuu OTHOCUTEIbHOCTHU. [IpeoOpazoBanus Jlopenna. PenstuBuctckoe
COKpallleHUE IJIMHBI. PelsiTUBHUCTCKOE 3aMe1JIeHue BpeMeHU. OTHOCUTEIBHOCTD
OJTHOBPEMEHHOCTH cOOBITHI. DOpMyIBI peISITUBUCTKON quHaMuKU. [TomHas sHeprus
PENATUBUCTCKON yacTullbl. CBsA3b MEKy Maccoi U sHepruei. lutepeain Mexy
coObITUsIMU. ['paBUTAIMS KaK HCKPUBIICHHE MPOCTPAaHCTBa-BpeMEeHH. MeTprKa
[IBapmmmnsaa. Yepnsie apipel. Moct DitHmTenHa-Posena.

Pasznesn 2. MousekyasipHas pu3nKa U TEPMOAUHAMHMKA
Tema 2.1. IlepBoe Hauasi0 TEPMOAMHAMUKHI

Nneanbubiii Ta3. ONbITHBIC 3aKOHBI WACATBLHOTO ra3a. YPaBHEHHE COCTOSHUS
uaeanbHoro ra3za. (OCHOBHOE YpaBHEHHME MOJICKYJISIPHO-KMHETUYECKOW TEOpuu
WJICAUTBHOTO Ta3a. YPAaBHEHUE COCTOSIHUS MACAIBHOrO ra3a. BHyTpeHHss1 dHEprus u
paboTa TepMoauHaMH4ecKoi cuctembl. Teruora. Temnoemkocts. PabGora raza B
u3onporeccax. [lepBplii 3aKOH TEPMOJWHAMHKHU. YpaBHEHHE aauadaThl HACATLHOTO
raza. [lomuTponuyeckre mpoueccsl.

Tewma 2.2. Cratuctuyeckas pusuka

3akoH MakcBesia o pacnpeneIeHu MOJEKYJ UACAIbHOrO Tra3a Mo CKOPOCTSIM.
Ckopoctu Mosekyn uneansHoro raza. OneiT Lltepna. bapomerpuueckas (opmyna.
3akoH bonbpliMaHa O paBHOMEPHOM pacIpee]IeHUHA SHEPIUHU MO CTEMEeHSIM CBOOObI
moniekyn.Cpeusis ~ JyiMHa ~ CBOOOJHOTO  mpobera  MOJIEKYJd — HMACAIbHOIO



ra3a.3akonbi®uka, Oypre, Hetorona. uddysus B razax. TemnonpoBoaHOCTHh ra3oB.
Bsi3kocTb ra3os.

Tema 2.3. Bropoe Hauano TepMoAMHAMUKA

Mukpo- u Makpo-coctosiHug. CTaTUCTUYECKHM Bec. ODHTPONUS. DHTPOIHUS
ujcealibHOrO Ta3a. Bropoit 3akoH TepMoauHamuku. KpyroBble MOpOIECCHI.

Koaddunment nonesnoro aericteus Temiopoi mammuuel. Hukn Kapro. Tepmudeckuii
KITH.

Tema 2.4. Peanbhbie rasel. TBEpaoe U )KUJIKOE COCTOSHUS

VYpaBuenue Ban-nep-Baanbca. BHYTpeHHsIT  JHepruss  peaJbHOrO  rasa.
OkcniepuMeHTanbHble n30TepMbl. dazoBble npeBpamieHus. OTIMYHATENBHBIE YEPTHI
KPUCTAJUINYECKOro cocTostHUSA. CTpoeHue Kuakocteil. [IoBepXHOCTHOE HATsKEHNE.

Pa3zges 3. DaekTpoanHaMuKa
Tema 3.1. DnektpocraTuka

3akoH coxpaHeHus 3apsana. 3akoH Kynona. DiekTpuueckoe —ToJe.
Hanpsokennoctes  anextpuueckoro mons. Ilorennman. HanpsbkeHHOCT  Kak
rpagueHT mnoreHnuana. Teopema Octporpaackoro-I'aycca st 3JI€KTPUYECKOTO
nonst B BakyyMme. llomgpusanmss — nudnexkTpukoB.  Ilossipu3oBaHHOCTS.
DIIEKTPUYECKOE CMEILICHHE.

Tema 3.2. IIpoBOJTHUKY B 3JEKTPOCTATUUECKOM TOJIE

[TpoBOOHUKH B 3JIEKTPUUECKOM MOJIE. DIEKTPUUECKAs EMKOCTh YEIUHEHHOTO
NpOBOJHUKA. B3auMHasi snekTpuyeckass €eMKOCTh JBYX MPOBOJHHMKOB. OHEprus
aneKTpudeckoro mojisi. OO0beMHasi TJIOTHOCTh DHEPTUU AJIECKTPUUYECKOTO TIOJIA.
Curna ¥ MI0THOCTH AJIEKTPUIECKOro Toka. 3akon Oma s ydactka 1enu. Padora u
MOIIHOCTh TOKa. 3akoH Jlxoynsa-Jlenna.  Pa3BerBiennble wnenu. IIpaBuia
Kupxroda.

Tema 3.3. MarautHoe 1oJie B BaKyyme

3akoH  bwuo-Casapa-Jlamiaca. 3akoH  Ammepa. BzaumoperictBue
NapajyieIbHbBIX TOKOB. MAarHMTHOE TOJE ABMXKYLIErOCA 3apsfa. 3aKOH IMOJIHOTO
Toka. MarauTHoe noJie coieHoua. Ilorok marantHoM nHaykunu. Cuna JlopeHia.
JIBroKeHUe 3apsHKEHHBIX YaCTHUI] B MarHUTHOM 1osie. Dddext Xomna.
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Tema 3.4. MarautHble CBOMCTBA BEIIECTBA

MarautHoe mosie B cpenax. MarHuTHeldi MoMeHT. ['umore3za Awmmepa.
HamaranmuenHocts. OnblT OuHIITEWMHa-A¢ ['aaza. MaruuTHoe IOJIE B BEILECTBE.
HanpsikeHHOCTh MarHUTHOTO 10Ji. CBsI3b MAarHUTHON MHAYKIMU C HANPSIKEHHOCTHIO
1 HaMarHUM4eHHOCTBIO.

Tewma 3.5. DnexTpoMarHuTHas MHAYKIUA. Y paBHeHUa MakcBesia

SIBnenue snekTpoMarHuTHOW wuHAyKuuu. 3akoH @apanes. Ilpasuno Jlenma.
[Ipupona OJAC wnaykuumu. OJIC MHAYKOMKA B ABWXKYIIUXCS I[POBOJHHUKAX.
Camounnykuus. MHAyKTUBHOCTh KOHTYpa. DHEpruss MarHuTHoro nois. OO0bemHast
IUIOTHOCTh 3HEPrMM MarHuTHOro mnois. OcHOBBI Teopuum Makceemna s
3JIEKTPOMArHUTHOTO TOJIs. Y paBHEeHUs MakcBesa.

Pasznena 4. ®uzuka Koj1e0aHNd U BOJH
Tema 4.1. Konebanus

["apMmonnyeckue koneOanus. Y paBHEHUE rapMOHUUYECKUX KoseOanuid. CioxeHue
rapMOHHUYECKHX KoJieOaHMU. OHeprus CcBOOOAHBIX KoJieOaHWH. 3aTyxarolue
KojeOanus. BpiHykaeHHble KkoseOaHud. Pe3oHanc. DNeKTpUYECKHM TOK B
nosynpoBoaHukax. I[IpumecHas mpoBogumocTbh. Jnox wm Tpansuctop. I'eHepartop
HEe3aTyXaloluX 3JEKTPOMarHUTHBIX KOJIEOaHUM.

Tema 4.2. BosHbl

VYupyras cpena. BomHoBoe ypaBHeHue. CKOpPOCTh 3ByKa. OJHEpPrus YHpyroi
BOJHBI. BbIBOg u3 ypaBHeHMM MakcBeiia BOJHOBOrO ypaBHEHUS. (CKOPOCTb
anekTpoMarHuTHbIX (OM) BosH. CBoiictBa OM BonH. Bekrtop IloiiHTHHTA.
NurencuBHocth OM  BosiHbl. Pamuonepenatuuk — (MpUHIMIIMANIBHAS — CXeMa).
Monynsinusa.  JlerektopHblii  npueMHuk. Oddexkt J[omepa ang  ynopyrux u
3JIEKTPOMArHUTHBIX BOJIH.

Pa3znen 5. BosiHoBast onTuka
Tema 5.1. DneMEHTHI TEOMETPUUECKON ONTUKH.

3akoHbl TeoMmeTpuueckod ontuku. [lpunnun @epma. LlenTpupoBaHHas
onTHYecKas cucteMa. ToHkue JIMH3bI. OnTHYecKue MpruOOpHI.

Tema 5.2. UaTepdepenuius u nudpakius cBeTa
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WNntepdepenus cera. Korepentnsie BomHbl. OmbiT FOHra. Mutepdepenuus
cBeta B TOHKUX IuieHkax. Konbeia Herotona. Ilpuniun Iroitrenca-®penens. Meton
30H @penens. Judpakius OpeHens Ha OTBepCTUH, Ha aucke. Judpaxius
®paynrodepa Ha 1mienn, Ha JUGPaKIIUOHHOHN peleTKe.

Tema 5.3. B3aumoaencTBHE 2JIEKTPOMATHUTHBIX BOJIH C BEILIECTBOM

[Tonspuzamuss cBera. 3akoH Mamoca. J[BoiiHOE JyyenpenomieHue. 3aKoH
bprocrepa. Bpamenue mimockoctu nossipusanuu. Jucnepcust cBera. Kimaccuueckas
ANEKTpOHHass Teopus aucrnepcur. CKoOpocTh Tpymmbl BojH. llornomieHue cBera.
Paccesinue cBera.

Pa3znes 6. KBanToBasi pusuka
Tema 6.1. KBanToBasi mpupoia U3ay4yeHHs

TennoBoe M3ITy4EHUE M €r0 XapaKTEPUCTUKU. 3aKOHBI TEIJIOBOTO M3IIY4YECHUS.
®opmyna Penes — Jlxunca. ['unore3a [lnanka. @opmyna Ilnanka. KopnyckymnspHas
npupoaa cBera. 3akoHbl BHemrHero ¢otodddekra. JlaBnenue cBera. Iddekt
Komnrona.

Tema 6.2. DneMeHTbl KBAHTOBOW MEXAHUKH

Bomaet  nme  bpoinsa. Omweit  JleBuccona-/Ixepmepa.  CooTHOLIEHHE
Heornpeaenennocteir  I'eitzenOepra. BomnoBas ¢yukiusa. Kot  [lpenunrepa.
VpaBuenue Illpenunrepa. Yactuna B OJHOMEpPHOM  INOTEHUHUAIBHOU  sIME.
TyHHenupoBaHue.

Paznesn 7. AtomHas pusuka
Tema 7.1. Teopus atoma Bogopoaa

Jlunenuareii criektp aroma Bomopoaa. @opmyna bamemepa. fAnepHas moxaens
atroma. Iloctymaret  bopa. Omnbir  ®panka-I'epua.  bopoBckas  Teopus
BOJIOPOAOIIO00HOTrO aToMa. ATOM BOJIOpOJa B KBAHTOBOM MEXaHUKE.

Tema 7.2. AToMHOE ]IpO

OTkpbiTHE  ecTecTBeHHOM panuoaktuBHOCTH. OmnbiTel  Pesepdopna 1o
ONpPENEICHUIO0 COCTaBa pPaJMOaKTHUBHOro usnmydeHus. I[IpaBuna cmemenus Conau.
3aKOH paauOaKTUBHOrO pacnajga. McKyccTBeHHass paJiMOaKTHUBHOCTb. SInepHble
peakuuu. OTkpeiTHEe HeWTpoHa. JledekT macchl M 3Heprusi CBs3U sjapa. Peakums
NeneHus Anep ypaHa. SnepHsld  peakTop Ha TEIUIOBBIX HEWTpoHax. Meron
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neHTpudyxHoro oboramenus ypana. TepmosinepHsiii cuntes. TepmosnepHas 6omba
CouH  AneKTpoHa.
DOnemeHTapHble YacTHLbl. [[0KOJIEHNS KBapKOB U JIENTOHOB. Bubpl pyHIaMEHTAIBHBIX
B3anMmojencTeui. Helitpunnsiii skcnepumenT Koyasna n Paitneca.

I10

cxeme Temnepa-Yiama.

Omneir Iltepna u I'epnaxa.

5.4 IlpakTHyecKue 3aHATUSA

No Tpynoémkoc
3 TemaTuka NpakTUYECKUX 3aHITHMA Th
paznena (ach)
1 cemecTp
1 [TP Nel KunemaTuka u JuHaMUKa MaTePUATbHOU 2
TOYKH
1 [TP No2 PabGora u sHeprus 1
1 ITP Ne3 BpaiieHue TBEpAOTo Tesa 2
1 ITP Ne4 Cunbl nnepuuu 2
1 [TP Ne5 DnemeHTHI cienualibHOM TEOPUU 1
OTHOCHUTEJIbHOCTH
2 [1P Ne6 IlepBblii 3aKOH TEPMOJNHAMHUKH. 2
TermoeMKoCTh
2 IIP Ne7 Cratuctnueckne METOAbI B
MOJICKYJIIPHO-KUHETUUECKOU TEOpUH. SABICHUA 1
nepeHoca
2 [TP Ne8 BTopoii 3aKk0H TEPMOIMHAMUKH. 5
Onrponus. Kpyrosbeie mpoieccsl
2 [TP No9 PeanbHbie rasbl 1
Uroro 3a 1 cemectp 14
2 ceMecTp
3 [TP Nel0 DnekTpocrarnka 1
3 [TP Nell ITpoBOAHMKH B 3JIEKTPOCTATUYECKOM 1
noJie
3 [TP Nel2 MarHuTHO€ 10Ji€ B BAKyyMe 1
3 IIP Nel13 MarauTtHbBIE CBOMCTBA BEIIECTBa 1
4 ITP Nel14 Konebanus 1
4 ITP Nel5 Bosubl 1
9) [TP Nol6 DnemMeHThl reOMETPUYECKOM ONTUKHU 1
9) ITP Ne17 Untepdepentus u audpaxims cBeTa 1
6 [TP No18 KBaHTOBas mpupoja u3y4eHus 1
7 ITP Ne19 Teopust aToma Bojopoja 1
Utoro 3a 2 cemectp 10
HUroro no nucuumninue 32
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5.5 JIabopaTopHBIA NPAKTHUKYM

Howmep Tpynoc
pazzena HaumenoBanue 1ab0paTopHbIX padoT MROCTD
(dacer)
1 cemecTp
1 JIP Nel Teopust mOrpemHOCTEM. 2
1 JIP Ne2 Ilpocreiiine n3mMepeHus 2
1 JIP Ne3 Ompenenenue ieHTpa Macce (pu3n4ecKoro 2
MasiTHUKA
1 JIP Ne4 Onipenenenue MOMEHTa HHEPIIUU 2
bu3YecKoro MasiTHUKa
2 JIP Ne5 Onpenenenrie OTHOIIEHHUS TEITIOEMKOCTH ras3a 2
TIPY TIOCTOSTHHOM JIaBJICHUH K TETUTIOEMKOCTH Ta3a IpH
MOCTOSTHHOM 00beme 1o metony Kiiemana-Jlezopma
2 JIP Ne6 Onpenenenrie ATMHAMUYECKON BSI3KOCTH 2
aBUAIIMOHHOTO Macia
2 JIP Ne7 M3yueHune CBOWMCTB OBEPXHOCTHU KUJIKOCTH 2
Hroro 3a 2 cemectp 14
2 ceMecTp
3 JIP Ne8 Ompenenenne ropu30HTATBLHOM 2
COCTABJISIFOIICH HAMPSHKEHHOCTH MAarHUTHOTO TTOJIS
3emiun
5 JIP No9 Omnpenenenue (OKyCHOTO pacCTOSIHUS JTUH3bI 2
5 JIP Nel10 HMccnenoBanue CBOMCTB MOJISIPU30BAHHOTO 2
CBETa
5 JIP Nell HMccnepgoBanue qucriepcuy ONTUYECKOTO 2
CTEKJIa
Hroro 3a 2 cemecTp 8
HWroro no nucruruinae 22
5.6 CamocTosiTesibHas padoTa
Howmep Tpynoem
pasnena Buibl camocTosATensHOM paboThI KOCTh
JTACITATUINHBI (4acwr)
IcemecTp
N3yuenune TeopeTuyecKoro Marepuania.
1 [IpopaboTka yueOHOTO MaTepwaiia MO KOHCHEKTaM, 10

y4eOHOW, METOIUYECKON ¢ HAy4YHOW JIUTepaType
N3yuyeHue TteM (BONPOCOB) NHUCHMILIMHBI, COCTABICHUE
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Howmep
paszzaena
JVCHUTLIHBI

Busr camocTosiTenbHOM paboTh

Tpynoem
KOCTb
(dacer)

KOHCIIEKTOB: KnMHemaTnka W AuHamMuKa MaTepuagibHOU
touku. Pabora cunbl W sHeprua.  BpamarensHoe
nBrkeHue. CBs3b 3aKOHOB COXPAHEHUS C CUMMETPUSIMU
MPOCTPAHCTBA 151 BPEMEHU. JIBmxeHue B
HEUHEPIMAIBHOM  CHUCTEME  OTcueTa.  JJIEMEHTHI
TUAPOJMHAMUKH. JI[BUKEHHE B TOJE LEHTPAIbHOU
CHUJIBI. DIJIEMEHTBI CHEHHATBHOM TEOPUHU
OTHOCHUTEIBHOCTH.

[TongroroBka K NHCBMEHHOMY OTBETY U YCTHOMY
ompocy [1,2].

CamocTosiTenbHas paboTa Mo penieHuro 3aaay 7]

[ToaroroBka k 1adbopatopHbIM padotam [1,2]

N3ydenne TeopeTHuecKoro Marepuala.
[IpopaboTka ydeOHOro wmarepuaia IO KOHCIEKTaM,
y4eOHOM, METOJMYEeCKOM U HaydyHOW JUTepaType
N3yuyenue teM (BOMpPOCOB) AUCLMIUIMHBI, COCTABICHUE
KOHCIIEKTOB: IlepBoe Havao TepMOAMHAMHUKHU. 3aKOH
pacopenenenuss  MakcBemna-bonbiMana.  SBrneHus
nepeHoca (muddy3us B razax, TEIIONPOBOIHOCTD,
BSI3KOCT). DHTpOMus. Bropoe Ha4aJio
TepMoarnHaMuKh. Kpyroseie npoueccsl. PeanbHbie rassbl.
VYpasuenue BaHn-nep-Baanbca. ®@a3oBbie npeBpanieHusl.
[ToBEpXHOCTHOE HATSIKEHHUE.

ITongroroBka K MNHCBMEHHOMY OTBETY U YCTHOMY
ompocy [1,3].

CamocrosiTesbHas paboTa 1o pelieHuo 3a1a4 [ 7]

[ToxroToBka k mabopaTopHbiM padoTtam [1,3]

Htoro 3a 1 cemectp

30

2 ceMecTp

N3yyeHue TeopeTuyecKkoro Marepuaia
[IpopaboTka ydeOHOro wmarepuaiga IO KOHCIEKTaM,
y4eOHOM, METOJUYECKOM M HaydyHOH JHTepaType
N3yuyenue teM (BOMpPOCOB) AUCLMIUIMHBI, COCTABICHUE
KOHCIIEKTOB: DIEeKTpUUECKOe ToJIe. Teopema
Octporpazckoro-I'aycca miis 3I€KTPUYECKOTO TOJIST B
BakyyMe. [lonsgpuzauus nuanexktpukos. [IpoBonHuKH B
aneKTpocTaTndyeckoM  moJie.  [locTosiHHBIM — TOK.
Marunutoe mnone. Cuna Jlopenma. 3akoH Awmmepa.
3akoH buno-CaBapa-Jlamuiaca. 3akOH NOJIHOTO TOKA.
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Howmep
paszzaena
JVCHUTLIHBI

Busr camocTosiTenbHOM paboTh

Tpynoem
KOCTb
(dacer)

DneKTpoMarHuTHasl MHAYKLIMS. Y paBHeHHs] MakcBesa.
[logroToBka K NHUCBMEHHOMY OTBETY M YCTHOMY
ompocy [1,4].

CamocrosiTesbHas paboTa 1o pelnieHuo 3a1ay [7]

[ToaroroBka k 1adopaTopHbIM padotam [1,4]

N3ydeHne TeopeTHYeCKOro MaTepuanna
[IpopaboTka yueOHOro MaTepualia MO KOHCIEKTaM,
y4eOHOM, METOJWYECKOM M HaydyHOH JHTepaType
N3yuyenue teM (BOMPOCOB) MAUCHIMILIMHBI, COCTABICHUE
koHcriekToB: Konebanusa. ['eHeparop He3aTyxarommx
AIIEKTPOMATrHUTHBIX KosieOaHuid. Bomubel. BosnHoBoe
ypaBHeHue. BbeiBon w3 ypaBHeHud — Makcsenna
BOJIHOBOTO YPaBHEHMUS. Bekrop [TotHTHHTA.
Pannonepenarunk (MpUHLMNHATIBHAS cXema).
Herexropublii  npuemMHUK. Oddekr [Jomepa mus
YIIPYTUX U AJEKTPOMArHUTHBIX BOJIH.

[TonrotroBka K NHMCBMEHHOMY OTBETY W YCTHOMY
ompocy [1,2,4].

CamocrosiTesbHas paboTa 1o pelieHunto 3a1ay [4]

N3ydeHne TeopeTHuecKoro Marepraa
ITpopabotka ydeOHOro MmarTepuaiga IO KOHCIICKTaM,
y4eOHOM, METOJWYECKOM ¢ HAydyHOH JHTepaType
N3yuyenue TteM (BOMPOCOB) MUCIMILIMHBI, COCTABICHUE
KOHCIEKTOB:  3aKOHbl ~ T'€OMETPUYECKOM  ONTHUKH.
[Mpunnun ®depma. Tonkue nuu3bl. MHTEpdepenuus u
mudpakuus cBera. [lomspuzanus cBera. Jucnepcus
ceeta. llornoiieHue u paccessHue CBETA.

[TongroroBka K MNHCBMEHHOMY OTBETY U YCTHOMY
ompocy [1,5].

CamocrosiTesbHas paboTa 1o pelieHnto 3aaay [7]

[ToaroToBka k mabopaTopHbiM padoTtam [1,5]

N3yueHne TeopeTnuecKkoro Marepuana
[IpopaboTka yueOHOro Marepuaga IO KOHCIEKTaM,
yueOHOM, METOAMYECKOW M HaydyHOM JUTepaType
N3yuenne TeM (BOMpPOCOB) AMCIMILUIMHBI, COCTABICHHE
KOHCIIEKTOB: TemuoBoe U3IIy4CHHE u ero
XapaKTePUCTUKU.  3aKOHbl  TEIUIOBOTO  M3JIYYCHHS.
@opmyna Ilmanka. KopmyckynspHas npupoaa cBeTa.
Bonuer ne bpoiins. BonHoBas (yHkius. YpaBHeHHe
[IIpenuurepa.
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Howmep Tpynoem

pasnena Bubl caMocTosATEIbHOM pabOTHI KOCTb
JTACIUILTAHBI (dacer)
[ToxroroBka K MUCBbMEHHOMY OTBETY H YCTHOMY OIIPOCY
[1,6].
6 CamocTosiTenbHas padoTa 1Mo pemeHuro 3a1a4 [7] 1

N3ydeHue TeopeTHYeCKOro MaTepuana
IIpopaboTka ydeOHOro MmaTepuaga IO KOHCIIEKTaM,
y4eOHOM, METOJWYECKOM M HaydyHOH JHTepaType
N3yuenune TteM (BOMPOCOB) AMCIUILIMHBI, COCTaBJICHUE
KOHCIIEKTOB: JIMHENYaThli CIEKTP aromMa BOAOPOJA.

7 3
[Toctynatel bopa. 3akoH pagMOAKTHBHOTO pacmnajaa.
SnepHble peakuuu. DJIEMEHTAPHBIE YAaCTULBL. Buabl
(yHIaMEHTAJIbHBIX B3aUMOACHCTBUM.

[logrotoBka K NHMCBMEHHOMY OTBETY M YCTHOMY
ompocy [1,6].
7 CamocrosiTenbHas paboTa 1Mo penieHuo 3a1ay [7] 1
Ntoro 3a 2 cemectp 36
HToro mo auciuIuinHe 66

5.7 KypcoBoii npoekT
KypcoBoii mpoekT yueOHbIM MJIaHOM HE PETYCMOTPEH.

6. YueOHO-MeTOAUYeCKOe U HHPOPMAIIMOHHOE OOecnevyeHne JUCHUIINHbI

a) OCHOBHAs JUTEpaTypa:

1. Tpopumona, T. U. Kypc ¢usuku [Tekct]: yued. mocodue / T.M.Tpopumosa.-
M.:Axanemus, 2008.-558 c.- ISBN 978-5-7695-5782-8. KonudecTBo sx3eMIuisspoB S0.
2. CuByxuH, /[.B. O6mmii kypc ¢pusuku [Texct]: Yueb. mocobue ajisi By30B B 5-TH
T.T.1.Mexanuxka./ JI.B. CuByxun- M.:®@U3MATJINUT, 2010.-560c.- ISBN 978-3.9221-
0225-7. — Pexum noctyna: https://e.lanbook.com/book/185713. — 3aru. ¢ skpaHa
(mara obpamenus: 13.02.2025).

3. CuyxuH, /[.B. O6mmii kypc ¢pusuku [Texcr]: Yuebd. mocobue nis By30B B 5-Tu
1.T.2. TepmoauHamurka U MOJIEKYJISIpHas ¢uzuka./,  J.B. CHuByXuH—
M..OU3SMATIIUT, 2006. —544c. ISBN 978-5-9221-0601-5. — Pexum noctyma:
https://e.lanbook.com/book/185719. — 3aru. ¢ sxpana (gara odpamenus: 13.02.2025).
4. CuByxwuH, J[.B. O0mmii kypce ¢puszuxu [Tekcr]: Yueb. mocobue ais By30B B 5-TH
1.T.3.9nexrpuuecto./ JI.B. CuByxun—M.. OU3MATIIUT, 2009.-656 c. —ISBN
978-5-9221-0673-3. — Pexxum mocrtyma: https://e.lanbook.com/book/185725. — 3aru.
¢ ’KpaHa (nata oopamenus: 13.02.2025).
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5. CuyxwuH, /[.B. O6mmii kypc ¢usuku [Tekcr]: Yuebd. mocodue nist By30B B 5-Tu
T.T.IV Onruka./ [I.B. Cupyxun— M.:OU3MATIJIUT, 2002.-792 c. . —ISBN 978-5-
9221-0228-1 . — Pexum npoctyma: https://e.lanbook.com/book/2314. — 3arn. c¢
sKpaHa (nara oopamieHus: 13.02.2025).

6. CuByxuH, [[.B. O6mmit kypc ¢usuku [Tekcr]: Yuebd. mocodue s By30B B 5-Tu
T.T.5.ATomHas u anepHas ¢uszuka./ [I.B. Cuyxun- M.:OU3MATIJIIUT, 2002. —784
C. —ISBN 978-5-9221-0230-3. — Pexum JOCTyTa:
https://e.lanbook.com/book/185730. — 3ar. ¢ sxpana (mata oopamenus: 13.02.2025).
7. Bompkenmteitn, B.C. COopHuk 3amad 1mo oOmemMy Kypcy (U3HKH
[Texct]/B.C.Bonbkenmreiin- C-I16:Cnenmanpaas nureparypa, 1997. — 328 c. —
ISBN 5-86457-033-8. KonmaectBo sx3eMIuisipoB 80.

0) oMOTHUTEIbHAS JIUTEepaTypa:

8. etnad, A.A. CripaBouHUK 1O PUBUKE JJII MHKEHEPOB U CTYJIEHTOB BY30B [ TeKcT]:
ciupaBounuk / A.A. Jlernad, b.M.fBopckuii.- M: Beicur.mk. 2002. — 718 ¢. — ISBN
978-5-488-01477-0. KonuuecTBO SK3eMIUISIPOB 1.

9. Ocenemuuk, 10.C. ®dusuxka. MoayiabHblii Kypc (I8 TEXHUYECKHX BY30B).
YuebHoe mocobue mjisg OakalaBpoB [DJIEKTPOHHBIM pecypc]: y4eOHUK IJis BY30B /

10.C. Ocenequuk, I1.M. Camoiinenko, T.H.Toumnuna— OnekTpoH. AaH. — M.:
Opaiit, 2019 — 526¢. —ISBN: 978-5-9916-2719-1, 978-5-9692-1453-8 — Pexum
JOCTYyTIA: https://biblio-online.ru/book/981CBDA0-1563-4065-9207-

DO60AAECABES/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov — 3ari. ¢ skpana
(mata oOpamenus: 13.02.2025).

B) IIEpEUEHb PECYPCOB UH(OPMAIIMOHHO-TEIEKOMMYHUKAUOHHON ceTu « HTepHeT:

10. Matematikam.ru — oHNaiH KaJbKYJSATOPBl MO MaTeMaTUKe [DIEKTPOHHBIH
pecypc]/Pexxum  noctyna: http://matematikam.ru, cBoOoaHBIM (naTta oOpaleHUs
13.02.2025).

11. y(X).ru — mocrpoenue rpadukoB HyHKIHIA OHJIANH [ DIEKTPOHHBIN pecypc|/Pexum
nocryma: http://www.yotx.ru, cBoooaHbIH (1aTa oopamenus 13.02.2025).

') IporpaMMHoe o0ecredeHne (JIMIEH3MOHHOE M CBOOOTHO pachpoCTpaHsIeMoe), 0a3bl
JTaHHBIX, TH()OPMAIIMOHHO-CIIPABOYHBIC ¥ IIONCKOBBIC CUCTEMBI:

12. DaexkTpoHHO-0MOIHOTEYHAs cUCTeMa H3aaTedbcTBa «JIaHb» [DIEeKTpPOHHBIN
pecypc] — Pexum nmocrtyma: http://e.lanbook.com/, cBoGoaHBIN (1aTa oOpaleHus:
13.02.2025).

13. DaexkTpoHHO-0MOIHOTEYHAs cucTeMa u3aaTeabeTBa «OpalT» [DneKTpoHHbII
pecypc] — Pexum poctyna: https://biblio-online.ru, cBoGonHbIi (1aTa oOparieHus:
13.02.2025).

14. MATHCAD-14 [IIporpammuoe obGecneuenue] - Jlunensuss No2566427 ot 27
nexadps 2010 rona.
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https://biblio-online.ru/book/981CBDA0-1563-4065-9207-D060AAECABE8/fizika-modulnyy-kurs-dlya-tehnicheskih-vuzov

7. MatepuaJibHO-TEXHUYECKOE o0ecneYeHue U CIUTITHHbI

[Ipodeccopcko-npenonaBarensckuil  coctaB  kadeapbl No5 mpoBOIUT €O
CTYACHTaMH OYHOM © 3a04HON (opM 0OydeHHsS JEKIMOHHBIE, MPAKTUYECKHE U
nabopatopubie 3aHsATHA 10 (Qusuke. I[lotounas aymuropus 430 ocHamieHa
CTAIlMOHAPHBIM KOMIIBIOTEPHBIM MPOEKTOPOM, KpoMe Toro, Ha kadenpe Ne5 mmeercs
IEPEHOCHOW KOMIIBIOTEPHBIA TMPOEKTOp W DJKpaH, 4YTO JaeT BO3MOXHOCTb
npenojgaBaTeNsiM  IPOBOAUTH  JICKIMOHHBIE  3aHATUA C  HCHOJIBb30BAHHUEM
MOJTOTOBJICHHBIX MMHU TpE3eHTalui Mo u3ydaeMbIM TeMaM. JlabopaTopHble paOoThI
npoBOJsTCS B Jaboparopusix Kadeapbl Ne5, OCHAIIEHHBIX COOTBETCTBYIOLIUM
nabopaTopHbIM ~ obopynoBaHueM. HaumeHoBaHue nabopaTtopuii ¢ mepedyHeM
OCHOBHOT'O 000PY/1I0BaHHUSA:

JlaGopatopusi siekTpudecTBa U MarHeTusma (momeiieHue Ne 422) ocHaieHa
npubopamu IJisi IPOBEICHUS CIICTYIONINX Ja00paTOPHBIX paboT:

- I3ydueHue KUHEMATUKU U JUHAMUKY JBHKCHUS TEJ IO HAKJIOHHOM TJIOCKOCTH.
- OnpeneneHre eMKOCTH KOHEH caTopa.

- I3MepeHue y1enbHOr0 CONPOTUBRIICHUS PE3UCTUBHOTO MTPOBOHUKA.

- UccnenoBanue cunycouaanbHo 3/[C uHaykuu.

- OnpeneneHyre MUPUHbI 3alPEIICHHON 30HbI MOJYITPOBOIHUKA.

- OnpeneHeHI/Ie YACIBHOI'O  3apsaida 3JICKTPOHA  MCTOAOM  OTKIIOHCHHA
QJICKTPOHHOTI'O ITy4YKa B MAaroHuTHOM I10JIC.

- Usyuenue spdexra Xomna.

- OnpeneneHre rOpU30HTATIBHOM COCTABIIAIONIECH 36MHOIO MarHUTHOTO TOJIS TIPH
MOMOILIM TAaHTEHC - FaJIbBAHOMETpA.

- I/I?)y‘-IGHI/Ie CAHTUMCTPOBBIX SJICKTPOMAIrHUTHBIX BOJIH.

Jlabopatopuss ontuku (momemenne Ne 433) ocHamena npubopamu s
MPOBEICHUS JTA0OPATOPHBIX PadoT:

- Omnpenenenue koddduimenTa 3aTryxaHus M JOOPOTHOCTH KoJieOaTelbHOU
CUCTEMBI (PU3UYECKOTO MASITHHUKA.

HCCJ’IC}IOB&HI/IC U UCIIOJIB30BaHUEC TOHKUX JINH3.

OnpeneneHI/Ie JJIWHBI BOJIHBI CB€TAa C IIOMOIIBIO KOJICI] HrroToHa.

Omnpenenenre NOCTOSHHON AUGPAKITMOHHON PEIIETKH.

HccnenoBanne CBOMCTB MOJISIPU30BAHHOIO CBETA.

OmpeneneHre KOHIIEHTPAILIMU PACTBOPA caxapa ¢ TIOMOIIBIO TOISIPUMETPA.

OHpC,IIGJIGHI/Ie OHEPruu aucconrann AByXpOMOBOKHCIIOTO KaJIvs.
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HCCJ’ICI{OB&HI/IC AUCIICPCHUHU OIITUYCCKOI'0 CTCKIIA.

Omnpenenenre XapakTepUCTUK TUGPAKITUOHHON PEIIETKH.

OHpC,ZICJIGHI/IC PaCCTOAHUA MCKAY HICIIMHA B OIIBITC IOHnra.

HccnenoBanue 3akoHa Mairoca W MPOXOXJICHUS TOJSPU30BAHHOTO CBETa
gyepe3 $ha3oByIO IACTHHKY.

- MOI[CJII/IpOBaHI/IG OIITHYCCKUX HpI/I60pOB " OIIPCACICHUC UX YBCIIMUCHUSI.

JlaGopaTopuss MeXaHUKM U MOJEKyIspHOU Qusuku (momemieHue Ne 435)
OCHaIIeHa MPUOOpaMHu ISl IPOBEICHUS JTa0OPATOPHBIX pPadoT:

- Teopus nmorpemtHoOCTEN.

- [Ipocreiimne n3mMepeHus.

- I3mepenue yckopeHus cBOOOIHOTO MaJeHus C TOMOLIbI0 Tpubopa ATByAa.

- Onpenenenuie ko3¢ (HULEeHTa BOCCTAHOBIICHUS U BPEMEHU COyAapeHus II1apoB.
- OnpeneneHne NoJIokKEHUs [EHTpa Macc (PU3NYECKOT0 MasTHHUKA.

- OnpeniesieHre MOMEHTA UHEPLMH (PU3UUECKOTO MasiTHUKA.

- M3ydyeHne OCHOBHOIO 3aKOHA JMUHAMHUKHU BPAIIATEIBHOTO JIBUXKEHUS (MAasTHHUK
O6epbOeka).

- ['a30BbI€E 3aKOHBI.

- OnpezeneHue OTHONICHUSI TEIUIOEMKOCTH Ta3a MPU MOCTOSHHOM JaBJICHUU K
TEMJI0EMKOCTH rasa npu NoCTOSHHOM 00beMe 1o Metony Knemana u Jlezopma.

- I3yueHue TenaoBbIX NPOLECCOB B M30JIUPOBAHHON CUCTEME.

- W3ydyeHue CBOWCTB MOBEPXHOCTH XKUAKOCTH. Ormpexnenenue kodpuuueHTa
BHYTpPEHHET0 TpeHus no metoxy Crokca.

8. O0pa3oBaresibHbIe U HHPOPMAIIMOHHBIE TEXHOJIOT UM

Jlek1usi COCTaBIsIET OCHOBY TEOPETUYECKOT0 00yUEHHS B paMKaX JUCIUILINHBI U
HampaBj€HAa Ha CHUCTEMAaTHU3UPOBAHHOE W3JI0KEHUE HAKOIUIEHHBIX W aKTyaJbHbBIX
Hay4HBIX 3HaHUU. JICKIIMS UMEET LEJbI0 PACKPBITh TEKYIEe COCTOSIHUE U O003HAUYUTH
NEepCIeKTUBbBl Mporpecca B o00JacTU U3yyaeMoW JucuuIUiMHbL. Ha  jexuuwn
KOHIICHTPUPYETCS BHUMaHHE OOydYalolMXCS Ha HauboJiee CIO0XHBIX U Y3JOBBIX
BOIIPOCAX, CTUMYJIMPYETCS UX AKTUBHAS TTO3HABATENIbHAS 1EATEIbHOCTD.

Benymmm MeTomoM B JIGKIIMM  BBICTYMAeT YCTHOE W3JIOKEHHE Y4eOHOTO
Marepuasna, KOTOPbIA COMNPOBOXKAAETCS OJHOBPEMEHHOM JEMOHCTPALMEN CIanJIoB,
MpyU  HEOOXOAMMOCTH TIPHUBJICKAIOTCS OTKPBIThIE MHTEpHET-pecypchl, a Takke
JEMOHCTPALMOHHBIE W HAIVISAHO-WUIIOCTPALMOHHBIE MAaTEpPUalbl U IMPAKTUUYECKUE
npumepsl. Llenp NpakTUYECKUX 3aHATHM — 3aKpPENUTh TEOPETUYECKHUE 3HAHUS,
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MOJIyYeHHbIE OOYYaIOIIMMUCA Ha JIEKIMSIX M B PE3ylbTaTe CaMOCTOSTEILHOTO
M3YyYCHUS COOTBETCTBYIONIMX TEM, a TaKKe MPUOOPECTH TNPAKTUYCCKUE HABBIKH.
[IpoBoarMbIe B paMKax NPAKTHUYECKOTO 3aHATHS YCTHBIC OMPOCHI M KOHTPOJbHAsS
paboTa (B hhopMe TeCTUPOBaHMS ) UMEIOT MPOo(EeCCHOHATBHYIO HAIPABICHHOCTD.

[TpakThdeckne 3aHATHS 1O  JUCHHUIUIMHE  SBJSIIOTCS — COCTaBIISIONIUMHU
NPAaKTHYECKON MOJATOTOBKH O0YyYaIONINXCs, TaK KaK MPeaycCMaTPUBAIOT UX YJacTHE B
BHIMIOJTHCHHH  OTACIBHBIX  JJIEMEHTOB  paboT, CBsA3aHHBIX C  Oy;ymiei
po(hecCHOHANBHOM e TENbHOCTBIO.

Taxxe B KauecTBE 3JEMEHTAa MPAKTHUECKON MOATOTOBKH MPHUMEHsETCS pa3doop
KOHKPETHON  CHUTyalluW, WCIIOJIB3yeMbId Ha  TPAKTHYCCKUX  3aHATHAX U
3aKJIIOYAIONIMICS B TIOCTAaHOBKE TeEpel] CTyIEHTaMU PACUYETHBIX U CHUTYallMOHHBIX
3aJa4 C UENbI0 JOCTH)KCHHS  IUTAHHPYEMBIX pe3yJlbTaTOB B YaCTH yMEHHS
aHAJIM3UPOBATh MPOIECCHI, MPOTEKAIOIINE B MEXaHMW3MaxX, arperarax, CUCTeMax Hu
KOHCTPYKTHUBHBIX 3JIEMEHTAX BO3YIIHBIX CY/IOB U aBUAIMOHHBIX JBUTATEJICH C TOUKH
3pEHUS TUATHOCTUYECKUX MPU3HAKOB, BJIAJICHUS METOJIaMU OPraHU3alliU MPOBEIACHUS
U3MEPEHUN U MHCTPYMEHTAIBHOTO KOHTPOJIS IIPU OCYIIECTBICHUU JUArHOCTUPOBAHUS
U OTIPEJICICHHS] TEXHUYECKOTO COCTOSIHUS AaBUAITMOHHON TEXHUKHU.

JIaGoparopHasi paboTta — 3TO0 METOJ 00y4YEeHUsI, IPU KOTOPOM CTYAECHTHI IO
PYKOBOJICTBOM TIpEIOAaBaTeNsl U MO 3apaHee HAMEYEHHOMY IUIaHy MPOJIEIbIBAIOT
OTIBITHI WJIA BBITIOJIHSIIOT OTNPE/IEICHHbIC MPAKTUYECKUE 3aJaHus U B TIPOLIECCe UX
BOCIPUHHMAIOT U OCMBICIIMBAIOT HOBBIM yUeOHBIA MaTepral.

CamocTosiTennbHas paboTa CTyACHTA SIBISETCS COCTABHOM 4acThio yueOHOMH
pabdotel. Ee  ocHOBHOM  1menbto  sBaseTcs  (OPMHpPOBAHHWE  HaBbIKA
CaMOCTOSITENIFHOTO TPUOOPETeHNUST 3HAHWH IO HEKOTOPHIM HE 0CO00 CIIOKHBIM
BOMPOCaM TEOPETUYECKOTO Kypca, 3aKpeIUIeHHe W YIIyOJIeHHe TOMyYeHHBIX
3HaHWW, CaMOCTOsITeNbHAsT paldoTa €O CIOPaBOYHUKAMH, TEPUOAMYECKUMU
U3JIaHUAMH ¥ HAyYHO-TIOMYJISIPHOM JIMTEPATypOl, B TOM YHWCJIE HAXOJAIUMUCA B
rJI00aNbHBIX KOMIBIOTEPHBIX ceTsiX. CamocrositensHas paboTa moapa3zymeBaeT
BBITIOJIHEHUE YUYE€OHBIX 3aIaHH.

9. ®oHI OLEHOYHBLIX CPeICTB /I MNPOBeIeHHUN TEKYIIero KOHTPOJIs
yCIIeBA€MOCTH M TPOMEXKYTOYHOM AaTTEeCTAMH IO HTOraM OCBOCHHUA
AUCIHUNIJIMHBI

YpoBeHb U KauecTBO 3HAHWI OOy4YarOMIMXCS OLEHUBAETCS MO pe3yjbTaTam
TEKYILETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOYHOM aTTECTAlMHU 0 WUTOram
OCBOCHMSI TUCLIMIUIMHBI B BUJE 3K3aMeHOB (1-i1 u 2-if cemecTpbl).

Texymuii KOHTPOJIb BKIIIOYAET B c€0sl YCTHBIA OMPOC, MUCbMEHHBIA OTBET U
3alIUTy Ja00paTOPHOH PabOTHI.

Y CTHBIN ONPOC ¥ MUCBMEHHBIN OTBET IMPOBOJUTCS C LEJIbI0 KOHTPOJIS 3HAHUN
TEOPETUYECKOr0 MATEPHUAIIA, U3JIAraeéMoOro Ha JIEKIMU U YCBOECHHOTO B PE3yJbTaTe
CaMOCTOSTEIILHON pabOTHI.

21



3amura  jgabopaTopHOl ~ pabOTBI  TPOBOMUTCA  JJIsl  BBISBICHUSA
c(hOPMHUPOBAHHOCTH HABBIKOB JKCIUTyaTallud NpuOOpPOB U 0O0OpPYHOBAHUS H
npoBeneHusT (U3MYECKOTO JKCIIEPUMEHTa, a TakkKe YMEHUS TMPOBOIUTH
CTaTUCTUYECKYIO0 00pabOTKY Pe3yIbTaTOB SKCIIEPUMEHTA.

PacueTHble 3a7aun, CUTYallMOHHbBIE 33J]a4M, BBHIOJHEHHE JIA0OPATOPHBIX padoT
HOCAT  NPAKTUKO-OPUEHTUPOBAHHBIM  XapakTep, HCHOJB3YKOTCA B  paMKax
PAKTUYECKON MOJATOTOBKH C IIEJIbIO OLIEHKH (POPMUPOBAHUS, 3aKPEIUJICHUS, PA3BUTHS
MPAKTUYECKUX HABBIKOB.

[TpomexyTouHasi arTecTalusi IO UTOraM OCBOCHHUS TUCIUIUIMHBI IPOBOIUTCS
B BHUJIE dK3aMeHa (1-i u 2-i cemecTphl).

DK3aMEeH TMO3BOJSIET OILICHUTh YPOBEHb OCBOEHHUS KOMIIETEHIMUA 3a BECh
MepUOoJ U3YUYEHUs NUCIUIUIMHBI. bUleT BKIIIOYaeT JBa TEOPETUUYECKUX BOIMpOCa U
MpaKTUYECKOE 3aJaHue, MPeACTaBIAIONIee COO0M pacuéTHYIO WM CUTYallMOHHYIO
3amauy. K MOMeHTy cpaum sKk3aMeHa JOJIKHBI OBITh OJIArOMOJIYyYHO MPONACHBI
npenbayme GopMbl KOHTPOJIS.

Meronuka ¢dopMHUpOBaHUS PE3YJIBTUPYIONIEH OLEHKH B 00sS3aTeIbHOM
MOPSIIKE YUYUTHIBAET AKTUBHOCTh CTYJICHTOB Ha 3aHATHUSIX, IOCEIIAEMOCTh 3aHITUH,
OLICHKM 3a 3allUTy JIabOpaTOpHBIX (MPAKTUYECKUX) paboT, BBINOJIHEHUE
CaMOCTOSITEIIbHBIX 3a/TaHUM.

9.1 BaﬂﬂbHO-peﬁTHHFOBaﬂ OLICHKA TCKYLIECIr0 KOHTPOJA YCII€EBAEMOCTH M
3HAHMM CTYACHTOB 110 TUCHUIIJIUHE

Bun yuyeOHOM aesiTeiIbHOCTH, Mo3BoJsiiomux | KoauvecTrBo
CTYJAEHTY NMPOJeMOHCTPUPOBATH JOCTUTHYTHIH | 02J1JI0B

Ne . [Tpum.

ypoBeHb C()OPMHUPOBAHHOCTH KOMIETEHIU

MUHUM. | MAKCHM.

1. Ayoumopnbwie 3anamus
1.1. | 3amwra mabopaTopHOii pabOTHI 1 3
1.2. | PabGoray nocku 1 2
1.3 [TpaBWIBHBIN OTBET HA BOMIPOC MPEMO1aBaTes 0,5 -
1.4 | Pemienue 3amauyu (pacyeTHOW, CUTYaI[MOHHOW) 1

Ha MIPAKTUYECKOM 3aHITHH
2. Camocmoamenvnan paboma cmyoenma
2.1. | IloaroroBka TeOpETUUECKOTO MaTeprasa 1 3
2.2 CamocTosITeNIbHOE PEIICHHE 3a]1a4 1 3

B koHie cemectpa Bce Oaiibl CyMMHUPYIOTCS. 3aTteM Oaiibl MEepeBOJSATCA B
aKaJeMHUYECKYIO OIICHKY MCXO/s M3 MaKCHMaJIbHO BO3MOXKHOTO Oasuia.
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MakcumanbHO BO3MOKHBIHN 0alil BBIYUCISETCS 110 Popmylie

Xmax =3 Xpag + 3+ XTeop +3- X,z(s + Xay,a - anoru

rae

X a6 - KOJTMYECTBO JIAOOPATOPHBIX padoT;

XTeop - KOJIMYCCTBO 3a/ITaHHOTO TCOPECTUUCCKOI'O MaTcpuajia,

Xn

5 = KOJIMYCCTBO Ba,ZIaHI/Iﬁ C 3aa49aMi OJjI1 CaMOCTOATCIIbHOI'O pCHICHUSA

Xay; - MAKCHMAJIbHBIN OaJll, IOJIy4EHHBIH JTy4IIMM CTYyIE€HTOM I'PYIIIBI 33 Ay IUTOPHYIO

paboTy BO BpeMs ceMecTpa.

Xupon - KOJIMYECTBO IIPOIYCKOB 3aHATHH.

IlepeBoa 0a/1/10B 0aJIBHO-PETHHIOBOM CHCTEMBI B OLIEHKY IO 5-TH 0a/LIbHOM
«aKaJeMu4ecKoin» mKaJe

KoanuyectBo 60a10B mo bPC Ouenka (1mo 5-Tu 0a/IbHOM
«aKaJeMHYecKoiD) 1KaJIe)
4Xmax S - «OTIIMYHO
T <X < Xmax
3Xmax < X< 4'Xmax 4 - «Xopomio»
5 -5
2Xmax _ o < 3Xmax 3 - «yZOBIETBOPUTEIHHO
5 5
x < Zmax 2 - «HEYOBJIETBOPHUTEIBHOY
5

X - cyMMa 0ajuioB, MOJYYEHHBIX CTYJIEHTOM 3a CEMECTP.

9.2 MeTonnyeckne peKOMeHIAIUM 10 MPOBEIeHUI0 MPoLeIyPbl OLlEHHBAHUS

3HAHUM, YMEHUI U HABBIKOB M (WJIH) ONBITA 1eATEJbHOCTH, XaPAKTEPHU3YIOLIHMX

3Tanbl PopMUPOBAHUA KOMIIETCHINH

YCTHBIA ONMPOC M MHUCHMEHHBIM OTBET OIEHUBAETCS CIEAYIOUIUM 00pa3oM:
pa3BEepHYTHIM OTBET OOydYaroOUIerocss JOJDKEH TMPEACTaBIsATh COOOW  CBSI3HBIN,
JIOTUYECKH TIOCIIEA0BATEIbHBIN OTBET HA BONpPOC. Kpurepun oneHuBaHus:

1) monHOTa M IPaBUIILHOCTh OTBETA;

2) cTeneHb OCO3HAHHOCTH, IOHUMaHUS H3y4YEHHOTO;

3) s3p1KO0BOE O0(DOPMIICHHE OTBETA.

3aiuTa 1abopaTopHON paboThI, PEIIEHUS PACUETHBIX M CUTYAIIHOHHBIX 3324

OLCHHMBAIOTCA 110 pE3yJIbTaTaM 6aHHBHO-p€ﬁTHHFOBOﬁ CHUCTCMBI.
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[IpomexxyTouHasi aTTecTalusl MPOBOJUTCS B COOTBETCTBHH CO CIIEIYIOLIUMU
KPUTEPUAMU:

OneHka «OTIMYHO» CTAaBUTCS, €CM OOy4YarolIMiCsA MOJIHO H3JIaraeT mMaTepual
(oTBewaeT Ha BOIPOC), JaeT NPABWIBHOE OIpPEJIEICHUE OCHOBHBIX IOHSATH;
OoOHapyXMBaeT IOHMMaHHE Marepuaja, MOXXET OOOCHOBATh CBOM CYXKJEHUS,
OPUMEHUTh 3HAHUS Ha MPAKTHKE, MPUBECTH HEOOXOJUMBIE MPUMEPHI HE TOJIBKO U3
yuyeOHMKa, HO M  CAMOCTOSITEIBHO  COCTaBJECHHbBIC;  M3JlaraeT  Marepual
IIOCJIEA0BATEIBHO U IPABUIIBHO C TOUYKHU 3PEHUSI HOPM JINTEPATYPHOTO S3BIKA.

OmeHka  «XOpOIIO»  CTaBUTCA, €CIM  OOydJaloIIWiics  JaeT  OTBET,
YAOBJIETBOPSIOIIMNA TEM K€ TpPEOOBaHUSAM, 4YTO W JUISl OLIEHKH «OTIUYHO», HO
nomyckaer 1—2 omuOKd, KOTOpbIE caM € ucCHpaBiseT, M |-2 Hegouera B
MOCJIEIOBATEILHOCTH U A3BIKOBOM O(DOPMIIEHHH M3J1araeMoro.

OueHka «yAOBJIETBOPUTENBHO» CTABUTCS, €CIM OO0yYaroluics OOHapyXUBaeT
3HAHUE W NOHUMAHUE OCHOBHBIX IMOJOKEHHHA JAHHOW TEMbI, HO H3JIaracT MaTepHall
HETOJHO U JOIYyCKAaeT HETOYHOCTH B OIpPEAEJICHUM MOHATUI Win (OPMYJIUPOBKE; HE
YMEET JI0CTAaTOYHO IIIyOOKO M JJOKa3aTeIbHO 00OCHOBATh CBOM CYXKICHHS U MPUBECTH
CBOM NPUMEpPHI; M3JIaracT MaTepuaj HEMOCIEeI0BaTENbHO U JOMYCKaeT OIIMOKUA B
A3BIKOBOM O()OPMIIEHUH U3J1araeMoro.

OrneHka «HEyI0BIETBOPUTENIBHO» CTAaBUTCS, €CJIM O0ydaroluiicss oOHapyKUBaeT
HE3HaHUE OOJIbIIeH YacTH COOTBETCTBYIOUIETO BONPOCA, JOIMYCKAeT OIIMOKU B
(GOpMyIHpPOBKE OMNpPENEICHUN W TMPaBUJ, UCKAKAET HMX CMBICH, OECIOpsSAOYHO U
HEYBEPEHHO M3J1araeT MaTepual.

9.3 Tema KypcoBOro NMpoeKTAa Mo JUCHUTIHHE
KypcoBoii mpoeKT yueOHbIM MIIaHOM HE PETYyCMOTPEH.

9.4 KoHTpoJIbHBbIE BONPOCHI IS TNPOBEJEHUs] BXOJHOI0 KOHTPOJIA
OCTATOYHBIX 3HAHUH MO 00eCeYNBAIIIUM JUCIHILINHAM
He nposoaurcs.

9.5 Onucanne noka3areJieil 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIMI Ha
Pa3JUYHBIX 3Tanax ux GopMupoBaHus, ONIMCAHHUE IKAJ OLEHUBAHUSA

Komnerenuu | Ilokazarenu Kpurepun ouennBanus
u OLICHUBAHUS
(MHAMKATOPBI
JIOCTUKEHUS )
KOMIIETCHIIUHN
I aTan
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Komnerenun | Ilokazarenu Kpurepun ounennsanus
" OIICHUBAaHUS
(MHIUKATOPHI
JIOCTHKEHUS )
KOMITETCHIIUI

3HaeT:

— OCHOBHBIC 3aKOHBI MAaTEMaTHKd M
€CTECTBEHHBIX HAYK M MOHUMATh BAXKHOCTh UX
HCIIOJIb30BaHUSA B npodeccuoHaIbHON
JIEATEIILHOCTH,

— OCHOBHBIC TTOHATHS, IPUHIIUIIBI, 3aKOHBI
U 3aKOHOMEPHOCTH OOINCH W MPHUKIAJHOU
TEOPUM CHUCTEM U IOHMMATh BAXHOCTh HX
UCITOJIb30BaHUS B npodeccuoHaTbHON
JIESITCIBHOCTH.

OIlK-1 Uonk: WG

VmMmeer:

— HCIIOJIE30BaTh OCHOBHBIC 3aKOHEI
MaTeMaTUK MU E€CTECTBEHHBIX HAyK, B TOM
quciae Ui penieHuss npodeccuoHaIbHBIX
3a7a4, IPUMEHSTh NPOrpaMMHBIE CPEJICTBA.

II pTan

Ywmeer:

— WCTOJB30BaTh TOHATHSA, TPHUHIIMIIGI,
3aKOHbl W  3aKOHOMEPHOCTH  OOwed u
NPUKIATHOW TEOPUU CHUCTEM [UJIsl PEIICHHS
3a/1a4 Npo(eCCUOHAIBHOU JIeSITEILHOCTH.

U 3
OIIK-1 Aomicy Braneer:

i1 — OCHOBHBIMM METOJIAMM MAaTE€MaTUKU WU
€CTECTBCHHBIX HAyK M UCIIOJIb30BATh HX B
npoeCcCUOHANTEHOM eI TEIbHOCTH;

— HaBbIKAMH  TPUMEHEHUS  OCHOBHBIX
3aKOHOB MAaTE€MaTHUKU W E€CTECTBEHHBIX HAYK
JUTSL petieHus poeCCUOHANIBHBIX 3a/1ad.

9.5.1 Onucanue MKaJ ONEeHUBAHUSA

[[Txana orileHMBaHUs MIPU MIPOBEAEHUHN ITPOMEKYTOUHON aTTECTALIUU
«Omauunoy BBICTABIAETCS OO0y4aloleMycsi, IOKa3aBIIEMY BCECTOPOHHHE,
CUCTEMATU3UPOBAHHbIE, TIIyOOKHE 3HAHHUS IO PACCMATPUBAEMON KOMIIETEHLIMH U
YMEHHE YBEPEHHO TPUMEHATh WX Ha TMpPaKTHUKE, CBOOOJHOE U MPaBUILHOE
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o0ocHOBaHWE TPUHATHIX pemeHnid. OTBe4as Ha BOMPOC, MOXKET OBICTPO U
6e301mK1004YHO MPOWJUTFOCTPUPOBATH OTBET COOCTBEHHBIMU IpUMEPaMHU.
OOyuaromuiicst CaMOCTOATENIbHO MPABUIILHO BHITIOJHAET MPAKTUYECKUE 3aaHusl, TAeT
000CHOBaHHYIO OLICHKY UTOTaM CY>KJICHUH.

«Xopowioy ebICTaBIsIeTCA OOydaroneMycs, €ClIM OH TBEPJO 3HAET Marepua,
rPaMOTHO M, MO CYIIECTBY, U3JIaraeT €ro, yMeeT MPUMEHATh MOJyYCHHbIE 3HAHUS HA
IPAKTHKE, HO JOMYCKAaeT B OTBETE WJIM B BBIIOJIHEHUU MPAKTUYECKOTO 3aJaHUS
HEKOTOPBIE HETOYHOCTH, XOPOIIO BJIAJIEET BCEM COJECPKAHUEM, BUAUT B3aUMOCBSI3H.
OOyuaromuiics pemiaeT NpakTUYECKUe 3aJaHus BEPHO.

«Yooenemeopumenvno»  BbICTaBisieTCs  OOydaloIIeMycCsd,  IOKa3aBIIEMY
(dbparMeHTapHBIN, pPa3pO3HEHHBIM XapakTep 3HAHWH, HEAOCTATOYHO MPABUIILHBIC
bopMyIUpPOBKU 0a30BBIX MOHATHMI, HAPYIICHHUS JOTUYECKON MOCIEA0BATEILHOCTH B
W3JI0)KEHUH TPOTPAMMHOI0 MaTe€pHaia, HO NPU 3TOM OH BJAJEET OCHOBHBIMU
3HAHUSIMH B paMKaxX 3aJIaHHOM KOMIIETEHIIMU, HEOOXOIUMBIMH [IJIsl JTajJbHEHIIEro
OOy4eHHs U MOXKET MPUMEHSTh MOJYyYCHHbIE 3HAHUS MO 00paslly B CTaHAApTHOMN
curyauuu. l[Ipaktudyeckue 3amaHus BBIIOJIHEHO HE IIOJHOCTBIO, WM COJEPKATCSA
HE3HAYUTEIbHBIC OITMOKHU B CYXKJICHUU.

«HeyoosenemseopumenbHo» BBICTABISIETCS 00y4aromeMycsi, KOTOPbIi HE 3HAeT
OOJIBIIIEH YaCTH OCHOBHOTO COJIEPKaHUS y4eOHOM MpOrpaMMbl JUCHUIIIMHBI B paMKax
KOMITETCHIIUN, OMYCKAaeT MPUHIMIUATBHBIE OMUOKH B (POPMYIMPOBKAX OCHOBHBIX
MOHSITUWA TUCIUILIAHBI U P BBITIOJHEHUU MTPAKTUYECKUX 3aJaHUM.

9.6 TunoBble KOHTPOJIbHBIE 3aaHUS /IJIsl POBEIEHUs] TEKYIIEro KOHTPOJISI
U MPOMEKYTOYHOM ATTECTALMH 110 UTOraM O0y4YeHH sl M0 JUCHMUILTIMHE

9.6.1 Tunosbie pacyeTHbIE 32/1a41 JIA IPOBEICHUS TEKYLIEro KOHTPOJIS

Pa3zgen 1. Mexanuka

biok 1

1. TlepByto MOJOBHMHY CBOETO MYTH aBTOMOOMIIb IBUTAJICS CO CKOPOCThIO V1 = 80
KM/4, a BTOPYIO MOJIOBUHY MTYyTH - CO CKOPOCTHIO Vo = 40 km/4. KakoBa cpenuss
CKOPOCTb v, IBUKEHHUS aBTOMOOUIIS?

2. CaMoneT JIETUT OTHOCUTEILHO BO3/yXa CO CKOPOCThIO Vo = 800 km/4. Betep myet
C 3ama/ia Ha BOCTOK €O CKOpocThio U = 15 m/c. C KaKkoil CKOPOCThIO V CaMOJIeT
OyIeT ABUTATHCS OTHOCUTEHHO 36MJIM U TIO/I KAKUM YTIIOM? K MEepUANaHy HaJ0
JIepKaTh Kypc, 4TOOBI TIepeMeIieHre ObUIO: a) Ha 1oT; 0) Ha CeBep; B) Ha 3amaj; T)
Ha BOCTOK?

3. Kamens Opocunm BepTUKanbHO BBEpX Ha BbICOTY hy = 10M. Uepes kakoe Bpems t
OH ynajeT Ha 3emito? Ha kakyro BeicOTy h mogHMMETCS KaMEHb, €CJIU Ha4aJIbHYIO
CKOPOCTh KaMHS YBEITUYHUTH BJIBOE?

4. Touka ABMXETCS MO OKPY>KHOCTH paanycoM R = 2 cm. 3aBUCUMOCTD ITyTH OT
BPEMEHHU JTACTCS YPABHEHUEM S = Ct*, roe C = 0,1 cm/c’. Haitru HOPMAJIBHOE a,, U
TaHT€HI[MAIBHOE a, YCKOPEHHSI TOUKH B MOMEHT, KOT/Ia JIMHEHHAs: CKOPOCTh TOUKHU
v=0,3 m/c.
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5. Haiitu pagnyc R Bpamaromerocs koJjieca, € U3BECTHO, UTO JINHEWHAsI CKOPOCTh
V1 TOUKH, JiexKalel Ha 00oj1e, B 2,5 pa3a 00Jibllie JUHEHHOU CKOPOCTH V, TOUKH,
JIeXaIen Ha pacCTOSIHUM T = 5 ¢M OJIMKe K OCH KoJieca.

6. Koineco paguycom R =5 cM Bpaimaercs Tak, 4TO 3aBUCUMOCTD yTJIa IOBOPOTa
paanyca Kojeca OT BpEMEHHM J1aeTCa ypaBHEHHEM o= A + Bt + Ct* + Dtg, rae D=1
paz[/c3. Jl1s Touek, JIexkalux Ha 000/¢ Kojieca, HallTH N3MEHEHHE
TaHT€HIIUAJIBHOTO YCKOPEHUSA Aa, 3a €AUHUILY BPEMEHHU.

broxk 2

1. Ha cnopTuBHBIX cOCTsA3aHUSAX B JIGHUHIpa/ie CIOPTCMEH TOJKHYII IpO Ha
paccrosiaue 1; = 16,2 M. Ha xakoe paccTostHue 1, MoaeTuT TaKoe xe Sapo B
TalmkeHTe npu TOM KE€ HAYAJIbHOM CKOPOCTH M IIPU TOM K€ YIJI€ HAKJIOHA €€ K
ropu3onTy? YcKopeHue cBo6oaHoro magenns B Jlennurpaze g1 = 9,819 m/c?, B
TamkenTe g, = 9,801 m/c2.

2. C GamHu BeIcOTOM h = 25 M ropu3oHTanbHO OPOIIIEH KaMEHb CO CKOPOCTBIO Vy =
15 m/c. Kakoe Bpems t kameHb Oynet B nBmkeHun? Ha kakom paccrosauu | ot
OCHOBaHMs OallHu OH ymajeT Ha 3eMito? C Kakod CKOPOCThIO V OH YIaJIeT Ha
3emint0? Kakoid yroijl COCTaBUT TPAEKTOPHS KAMHS C TOPU30HTOM B TOUKE €r0
NaJICHUS Ha 3€MJTIO?

3. Heecomplii 6510k yKpersieH B BEPIIMHE HAKIOHHOMN TNIOCKOCTH, COCTABJISIFOIIEH C
TOPU30HTOM YTOJI « = 30°. ['upu 1 1 2 oguHaKOBOM Macchl my = M, = 1 Kr
COEIMHEHbI HUTBIO U IEPEKUHYTHI uepe3 0y10k. HaliTu yckopeHue a, ¢ KOTOpbIM
JBUXKYTCS TUPH, U cuily HaTsbkeHust HUTH T. KoaduimenT tpenus rupu 2 o
HaKJIOHHYIO TuiockocTh k = 0,1.

4. Teno CKOJB3UT MO HAKJIOHHOM TMJIOCKOCTH, COCTABIISIONIEH C TOPU30HTOM YTOJI
a = 45°. 3aBUCUMOCTb IPOUJIEHHOTO MTyTH S OT BPEMEHHU t JJa€TCsl YyDAaBHEHHUEM S =
Ct, rae C = 1,73 m/c’. Haiitt k09)()HIHEHT TPEHHS K TeNa O IIOCKOCTb.

5. Camoner nmogHuMaeTcs M Ha BbicoTe h = 5 km gocturaer ckopoctu v = 360 kM/4.
Bo ckonbko pa3 pabota Aj, coBepiiaemasi Ipu MoabeMe MPOTUB CUITBI TSKECTH,
OombIrie paboThl Ay, UIYIIEH HA YBETUYCHUE CKOPOCTH camosieTa’?

6. Temno IeXUT HA HAKIIOHHOM TIJIOCKOCTH, COCTABJISIOIICH C TOPU30HTOM YTOJI a = 4° .
[Tpu xakoM npeaenbHOM KOd(DPUITMEHTE TPEHUS « TEIO HAYHET CKOJIB3UTH 110
HAKJIOHHOW IOCKOCTH? C KaKUM YCKOPEHHEM a OY/IE€T CKOJIb3UTh TEJIO TI0
IUIOCKOCTH, €CIU K03 UIIMEHT TpeHus « = 0,03 ? Kakoe Bpems t moTpeOyercs ams
IPOXOKIEHUS MPH 3TUX yclioBUax myT s = 100M? Kakyro ckopocts v OyaeT
UMETh TEJIO B KOHIIE MyTH?

7. Ms4, neTAIumii co CKOpOCThIO Vi = 15 M/c, oTOpachiBaeTCs y1apoM PakeTKU B
MIPOTUBOIOJIOKHOM HAIPABJICHUH CO CKOPOCThIO V, = 20 M/c. HaliTu usmenenue
UMITYJIbCA mAv Msi4a, €CJIM U3BECTHO, YTO UBMEHEHHE €r0 KHHETUYECKOM YHepruun?

W = 8,75 JIx.

brnox 3
Ha aBTromoOmiie Maccoit M = 1 T Bo Bpems ABHKEHHS ACHCTBYET cuila TpeHus Foy,
paBHas 0,1 neficTByroIIEl Ha HETO CUJIE TSDKECTH my. Kakyto Maccy m OeH3uHa

=

27



pacxoayeT IBUraTeh aBTOMOOWIIS HA TO, YTOOBI HA yTH S = 0,5 KM yBETUINTH
CKOpOCTh OT v = 10 kM/4 110 v, = 40 xm/a? K. 1. aBuraTens n = 0,2, yaeabHas
TEIJI0TA CropaHusi OEH3UHA q = 46 M/lx/xr.

YenoBek, CTOSAUIMN HAa HETIOJIBUKHOM TEJIEKKE, OPOCAET B TOPU30HTAILHOM
HaIlpaBJICHUH KaMEeHb Maccoi m = 2 Kr. Tesexka ¢ 4eTOBEKOM MOKaTUIIaCh Ha3aJl,
U B IIEPBBIM MOMEHT OpocaHus ee ckopocTh Obuta v = 0,1 M/c. Macca Tenexku ¢
yenoBekoM M = 100 kr. Halitu kuHeTrueckyto sHepruto W OpoieHHOro KaMHs
yepes BpeMms t = (0,5 ¢ mociie Havajia IBH>KEHHUS.

JIepeBsIHHBIM MOJIOTKOM, Macca KOToporo m; = 0,5 Kr, yAapsrOT O HEMOJBUKHYIO
cteHKky. CKOpOCTh MOJIOTKA B MOMEHT yjapa vy = 1 m/c. Cuutas ko3 huiueHTt
BOCCTAHOBJICHUS IIPH yIape MOJIOTKA O CTeHKY k = 0,5, HATH KOJIMIECTBO
TertoTel Q, BeiAeuBIIeecs npu yaape. (Koadduimenrom BoccTaHOBICHUS
Marepuasa Tejia Ha3bIBal0T OTHOIIEHUE CKOPOCTH TOCIIE yAapa K €ro CKOPOCTH 10
ynapa.)

I'py3 maccoit m = 1 Kr, moJABEIIICHHBIN Ha HEBECOMOM CTeprkHe aiuHou 1 = 0,5 M,
COBepIIaeT KoJeOaHusi B BEPTUKAIBHOM MIIOCKOCTH. [Ipu kakom yriie OTKIIOHEHUs?
CTEpKHS OT BEPTUKAIN KHHETHYECKAsl SHEPTUS IPy3a B €T0 HUKHEM MOJI0KEHUU
W, = 2,45 JI)x? Bo ckoabKO pa3 mpu TaKOM yTIJie OTKJIOHEHHSI CHJIa HATSIYKEHUS
cTepkHs T1 B HUOKHEM TOJIOKEHHUH OO0JIbIIE CUJIbI HATSHKEHUS cTepkHs T, B
BEPXHEM IOJI0KEHUU ?

[Todep aBTOMOOMIISL, UMETOIIIETO Maccy m = | T, HAUMHAET TOPMO3UTH Ha
PacCTOSHMM S = 25 M OT NPEIMSATCTBUS Ha gopore. Cuia TpeHUs B TOPMO3HBIX
koJjonkax apromoomiis F., = 3,84 kH. [Ipu kakoii npeaenbHON CKOPOCTH V
JBUKEHUSI aBTOMOOMJIb YCTIEET OCTAHOBUTHCS Nepe] npensTcTeuemM? TpeHueM
KOJIeC 0 AOpOTY MpeHeOpeyb.

biok 4

7.

10.

11.

['upbka, npuBsizaHHast K HUTH AiuHOM | = 30 cM, onuchIBaeT B TOPU30HTAIBHOM
MJIOCKOCTH OKPYHOCTh pajuycoM R = 15 cM. C kakoi 4acToToM n Bpamiaercs
rupbKa?

Ha aBToM0OMIIL Maccoii m = 1 T BO BpeMsi ABUKEHUS J€HCTBYeT cuia TpeHus Fy,
paBHas 0,1 nelicTByroniei Ha Hero cuiibl TskecTy mg . Halitu cuity Tsiru F,
pPa3BUBAEMyI0 MOTOPOM aBTOMOOWJIS, €CJIM AaBTOMOOWIIb IBUYKETCS C TTIOCTOSTHHOM
CKOPOCTBIO: @) B TOPY C YKJIOHOM 1 M Ha Kaxabie 25 M IyTH; 0) O] TOPY C TEM XKe
YKIIOHOM.

Ha kakoii BeicoTe h OT moBepXHOCTH 3eMJId YCKOPEHHUE CBOOOIHOTO MaICHUS g =
1 m/c??

MaxoBHK, MOMEHT HHEpLHH KOTOpOro J = 63,6 KroM® BpAILIAECTCS C YITIOBOM
CKOPOCTbIOw = 31,4 pan/c. HATH MOMEHT CUJI TOPMOXKEHUS M, 1011 1ENCTBUEM
KOTOPOT'0 MaxOBHK

Manpuuk KaTuT 00pyd M0 TOPU3OHTAIBHON JJOPOTE CO CKOPOCTHIO V = 7,2 KM/,
Ha kakoe paccrosinue s MOKET BKaTUThCS 00pyY Ha TOPKY 3a CUET €0
KMHETUYECKOU 3Heprun? YKioH ropku paBeH 10 M Ha kaxapie 100 M myTu.
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12. Menusiii map paguycom R = 10 cm BpamaeTcs ¢ 4acToToil n = 2 00/c BOKPYT OCH,

npoxodiie yepes ero 1eHTp. Kakyto padoTy A HaJl0 COBEPIIUTh, YTOOBI
YBEJIMYUTD YTIIOBYIO CKOPOCTh w BpalleHUs I1apa BIBoe?

biok 5

[ITap maccoit m = 1 Kr KaTUTCs 0€3 CKOMBKEHUS, YIAPSIETCS O CTCHKY U
oTKaTbIBaeTCs OT Hee. CKOpOCTh Iapa A0 yaapa o cTeHKy v = 10 cM/c, mocie
ymapa u = 8 cM/c. Haiitu komndecTBO TeT1oThI Q, BBIICIUBIIICECS P yape mmapa
O CTCHKY.

Bentunarop Bpamaercs ¢ yactoroit n = 900 06/muH, [locne BbIkII0OueHUs
BEHTUJISITOP, BpallasiCh paBHO3aMEJICHHO, CeJiall 10 OCTaHOBKU N = 75 00.
PaGota cun Topmoxenust A = 44,4 J[. Haiitu MoMeHT uHepuiuu J BEHTUIISITOpPA U
MOMEHT CHJI TOPMOKEHUST M.

Kapanpam nnunoit 1 = 15 cm, moctaBiieHHbIN BEPTUKAIBHO, M1aa€T Ha CTOJ.
Kaxkyto yrioByro cCKOpOCTh w U JIMHEHHYIO CKOPOCTh V Oy/I€T UMETh B KOHIIE
NaJICHUs CepeIMHa U BEPXHUI KOHEIl KapaHaaia?

INopuzonTanbHas maatdopma maccot m = 80 kr u paguycom R = 1 M Bpataercs ¢
yacToToi n; = 20 06/mMuH. B 11eHTpe mnatdopMbl CTOUT YEJIOBEK U JEPKUT B
paccTaBiieHHBIX pykax rupu. C Kakol 4acToToi n, OyJeT Bpaiarbes miatdopma,
€CJIN YEJIOBEK, OIYCTUB PYKH, YMEHBIIUT CBOM MOMEHT UHEpUMHU oT J; = 2,94 no
J, = 0,98 krem*? Cuntats miathopMy OJHOPOJHBIM THCKOM.

OnHOpOoHBIN cTepkKEeHb JIUHOM | = 85 cM moiBerieH Ha TOPU3OHTAIBHOM OCH,
IIPOXOJIAIIEH Yepe3 BepXHUM KOHEI[ cTep kHs. Kakyro cKkopocTh v HaJlo COOOITUTD
HUKHEMY KOHITY CTEPKHsI, 4TOOBI OH CJIeall TOJIHBIH 000POT BOKPYT OCH?

Pa3znen 2. MousiekyasipHas pu3MKa U TEPMOAUHAMHUKA
biok 1

1.

Kakum nomxeH ObITh HaUMEHbIIEH 00beM V 0allsioHa, BMEIIAIOIIETO Maccy m =
6,4 Kr KMCIOpOAa, €CIIM €r0 CTEHKHU npu Temmepatype t = 20° C BplIepKUBAIOT
nasyienue p = 15,7 MIIa?

[TocepenrHe 0TKa4aHHOTO U 3allassHHOTO ¢ 00€UX KOHIOB KalmWuIspa,
PacoJIOKEHHOTO TOPU30HTAIIBHO, HAXOAUTCS CTOJIOUK PTYTH JiIUHOM | = 20 cMm.
Ecnu xanuuisip mocTaBUTh BEPTUKAIBLHO, TO CTOJIOUK PTYTH EPEMECTUTCS Ha

Al = 10cm. [1o xakoro naBneHus po Obu1 oTKayaH Kanwuisip? nuna kanwusapa L =
I m.

Haiitu mnotHocts ? Bomopoa npu temmneparype t = 10° C u gaBnenuu p = 97,3
kl]a.

B 3akpsiToM cocyne oobemom V = 1 M° HaXOIHUTCS Macca my = 1,6 Kr KUCJIOpOJIa U
Macca my = 0,9 xr Bogsl. Haititu gaBnenue p B cocyae npu temneparype t = 500°
C, 3Has, 4yTO MpH I3TOM TEMIIepaType BCs BOJA MPEBpAIIAETCS B Map.

B cocyae Haxomutcs yraekucibii ra3. [Ipu HekoTopout TeMnepaTrype CTEIEHb
JTYCCOLMALIMKI MOJIEKYJI YIJIEKHCIIOTO ra3a Ha KACIOPO U OKUCh YIIepoaa a = 0,25
. Bo ckonbKo pa3 gaBieHUE B COCYE MPU ITUX YCIOBUAX OyAeT O0JbIlie TOTO
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JaBJICHUS, KOTOPOE UMENIO OBl MECTO, €CITM OBl MOJICKYJIBI YTJIEKUCIIOTO Tra3a He
OBLIN TUCCOIUUPOBAHBI?

biok 2

1.

2.

Haiitu oTHOIIIEHUE CpEeTHUX KBAIPATUYHBIX CKOPOCTEH MOJIEKYJI Telus U a30Ta
IIPU OJJMHAKOBBIX TEMIIEpaTypax.

Kaxkyto Maccy m yriekucioro ra3a Mo>KHO HarpeTh Mpu p = const OT TeMIIepaTypbl
t; =20° C no t; = 100° C xonnuectBoM Ternotsl Q = 222 J[x? Ha ckonbko nipu
ATOM U3MEHUTCS] KWHETUYECKasi SHEPTUs OJHON MOJICKYJIbI?

Jl1s1 HarpeBaHMsT HEKOTOPOM MacChl raza Ha At; = 50°C IpU p = const HEOOXO0AUMO
3aTpaTUTh KOIu4ecTBO TeroThl Q1 = 670 J[xk. Ecnu 3Ty e maccy raza oxJjiaauTh
Ha At, = 100°C IpA V = const, TO BBIJACISAETCS KOJIUYECTBO TEII0Th Q, = 1005 JIx.
Kaxkoe uucino creneneit cBOOOIbI 1 UMEIOT MOJIEKYJIbI 3TOTO Ta3a’?

Ha kaxoii BeicoTe h naBnenue Bo3myxa coctapisieT 75% OT JaBieHUS HA YPOBHE
Mops? TeMmrepatypy Bo3ayXa CUATATh NOCTOSHHOU U paBHOM t = 0° C.

Haiitu maoTHOCTE p BO3AyXa: a) y HOBEPXHOCTH 3emiin; 0) Ha BbicoTe h = 4 kM OT
NOBEPXHOCTH 3emiin. TemnepaTypy BO3/1yXa CYUTATh TOCTOSTHHOM U paBHOM t = 0°
C. JaBienue Bo3yxa y noBepxuoctu 3emiu po = 100 kI1a.

biok 3

1.

Haiitu cpenHioo JIMHY CBOOOIHOTO ITpodera (1) MOJIEKYJ YIJIEKUCIIOro raza npu
TeMIeparype ¢ = 100°C 1 fasyueHuu p = 13,3 Ila. Jluamerp MoseKyn yrieKucioro
ra3a d = 0,32um.

Haittu cpeninee 4nciao CTONKHOBEHUM (v) B €AUHUILY BPEMEHHU MOJIEKYJT
YTJIEKKUCIIOTO ra3a Mpu TEMIEPATYPE t = 100°C, €CIIU CPEIHSA JUIMHA CBOOOIHOIO
npobera (1)= 870 MKM.

Bo ckoybKO pa3 yMEHBIIUTCS YUCJIO CTOJIKHOBEHUH (v) B €IMHUILY BPEMEHHU
MOJIEKYJT IByXaTOMHOTO Ta3a, €clid 00beM raza ainadaTUu4ecKy yBEJIUUUTD B 2
paza?

Haiiti maccy m a3ota, mporesamiero BeaeacTsue 1uddy3un yepes miomaaky S =
0,01 M° 3a Bpemst t = 10 ¢, ecii rPagHeHT IIOCKOCTH B HAIIPABIICHHH,
NEepPNEHIUKYJIIPHOM K IUIOIIAJKE, 4 p/Ax = 1,26 kr/m*. TemnepaTypa azotat = 27° C.
Cpennsst MHA CBOOOAHOTO TpoOera MOJIEKYJT a30Ta (1) = 10mMkm.

Kaxoit HanbOosb11eit CKOpoCTH V MOKET TOCTHYb JI0XKIeBasi Karuis AuameTpom D =
0,3 mm? /Tnametp monekyi Bozayxa d= 0,3um. Temnepatypa Bo3ayxa t = 0°C.
Cuutath, 4TO IS OXKIEBOW Karuli cripaBeIuB 3akoH CToKca.

bnok 4

1.

2.

Macca m = 10,5 r a30Ta U30TEPMHUECKH pacuIupsieTcss o oobema Vi =211 10
oobema V, =511. Haiitu usmenenne AS sHTPOIMH TIPH 3TOM IIPOIIecce.

Haiitn uamenenue AS 3HTponuu npu nepexoae Maccbl m=8r KUCIOPOia OT
oowvema V=101 npu Temneparype t;=80°C k o0bemy V,=401 npu Temmnepatype
t,=300°C.
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3.

4.

Hatiti usmenenue AS sHTponuu npu npespamiennnd Mmaccel m = 10 r ipaa (t = -20
°C) B map (t, =100 °C).

B cocyne oobemom V = 10 1 HaxoauTcs macca m = (0,25 Kr a3oTta npu
temmneparype t = 27° C. Kakyto 4acTb JaBJICHUS Ta3a COCTABIISIET AaBJICHUE,
00yCJIOBIIEHHOE CHJIaMH B3auMoJieicTBUs Mojiekyn? Kakyro yacte o0beMa cocynia
COCTAaBJISIET COOCTBEHHBIN 00BEM MOJIEKYJI?

KOJIMYECTBO v = 0,5kmons HEKOTOPOTO rasa 3aHuMaet oobeM Vi = 1 M°. Tpu
pacimpeHny rasa 10 obsema V, = 1,2 M° 6bliia coBepiieHa paboTa IPOTHB CHIT
B3auMOJIeUCTBUSI MOJIeKyTI A = 5,684 kJ[>x. HaiiTu mocTosiHHYIO a, BXOASIIYIO B
ypaBHeHue Ban-nep-Baanbca.

Pa3znen 3. DiekTpoaMHAMMKA

bnoxk 1

1.

Kaxoit MuHUMaIbHBIN 3apsi  HY’KHO 3aKpENUTh B HIKHEN TOUKe chepruuecKoi
MOJIOCTH pajuyca R, 4To0bl B moJjie TsHKECTH HEOOBIION MIApUK MacChl M U
3apsiaa Q HaXOIUJICA B BEPXHEN TOUKE MOJIOCTH B MOJIOKEHUN YCTOMYMBOTO
paBHOBECHUSA?

Ha puc. 1 44 — 3apsbxeHHast OeCKOHEUHasl TNIOCKOCTh U B —
OJTHOMMEHHO 3apsDKEHHBIN MapuK ¢ Mmaccol M= 0,4 mr u
3apsaoM ( = 667 nKn. Cua HaTs>KeHUss HUTH, Ha KOTOPOM
BuCcHUT mapuk, 7 = 0,49 mH. HailTu moBEpXHOCTHYIO
IJIOTHOCTB 3apsAJia o Ha IJIOCKOCTH AA.

SOUOMNUONANUONSNNNENN N Y

Puc. 1

Haittn HanpsyKeHHOCTH OJI U MOTEHIUA BO BCEM
IPOCTPaHCTBE TOHKOM cdepsl paanyca R, paBHOMEpHO 3apssKeHHOM 10 3apsna (.
[Ilap panguycom R paBHOMEPHO 3apsiKeH ¢ 00BEMHOM TNIOTHOCTBIO 3apsia p.
Brruncnure pacnpeneneHye noTeHIaia BHyTPU U BHE 11apa. 3a HyJI€BOM YpOBEHb
oTcueTa MOTeHIMaIa MPUHATh OECKOHEYHOCTb.

beckoHeyHas I0CKOCTh 3apsiKEHa € MOBEPXHOCTHOM IUIOTHOCTBIO o. Haitu
HANPSKEHHOCTh Y MOTEHIUAJI 3JIEKTPUUYECKOTO MOJIS HA PACCTOSAHUU 7 OT
MIJIOCKOCTH.

bnok 2

1. beckOHEUHO JJIMHHBIN TOHKUI MPOBOAHUK PABHOMEPHO 3apSKEH C JIMHEMHOU

miotHocThIO 10-9 Ki/cM. HaliTu HanpspkEHHOCTD U MOTEHIUAN AJIEKTPUYECKOTO
noJist Ha pacctosiHuM r=10 cM OT TpoBo/Ia.

2. beckoneuHas IMMIMHIPUYECKAs TIOBEPXHOCTh C PAIMYCOM R 3apspKEHa C

MOBEPXHOCTHOU MJIIOTHOCTHIO0. HalTH HanpsiXKEHHOCTh Y MOTEHIINAT
BJICKTPUYECKOTO MOJISI B TOYKAX r <R W > R.

3. HaiiTu 31eKTpoeMKOCTh MIIOCKOTO KOHIEHCATOPA.
4. HaliTu 37€KTPOEMKOCTh UJIMHIPUIECKOTO KOHEHCATOPA.

31



5. Haiitu s5nekTpoeMKoCTh ChepuuecKoro KOHIeHCaTopa.
6. HaliTu 351eKTpO€MKOCTh YEJUHEHHOTO ITPOBOASILETO HIapa.

bnoxk 3

1. HaiiTu miIoTHOCTH YHEPTUU JIEKTPUUYECKOTO MOJIS B TUIOCKOM KOHJIEHCATOPE.

2. DNEeKTPOH, MPOIs B INIOCKOM KOHJIEHCATOPE MyTh OT OAHOU MJIACTUHBI J10
Apyroi, mpuobperaer ckopocTh V = 106 m/c. Paccrosinue mexay miactuHamu d =
5,3 mm. Haittu pa3Hocth noteHumanoB U Mexly miiacTUHAMH,
HANPSDKEHHOCTD £ 3JIEKTPUYECKOT0 MOJIsi BHYTPU KOHIEHCATOpA U
MOBEPXHOCTHYIO IJIOTHOCTH 3apsijia 0 Ha TUIACTUHAX.

3. JIBa mapainenbHO COSMHEHHBIX 3JIEMEHTa C OJJUHAKOBBIMU
O/C E, = E, = 2B ¥ BHyTPEHHUMH CONPOTUBIICHUsIMH 1 =1 R Om

u 2 =1,5 Om, 3aMKHYTHI Ha BHEIITHEE COMPOTHBICHNE R = | 1,4
o . 1
OM. HaliTu TOK B Ka)KIOM U3 JIEMEHTOB U BO BCEU LICIIH. “
R
—_T

4. Haritn HHIOYKIWIO MarHuTHOT'O ITOJIA HAa PACCTOAHHWHA b OT
OECKOHEYHOT0 HpﬂMOHHHGﬁHOI‘O IIPOBOJHHKA C TOKOM I.
5. Haiitn HHAYKIOWIO MAarHuTHOT'O IT0JIA B HEHTPEC KPYroBOIro BUTKa C TOKOM 1.

bnok 4

1. U3 npoosioku nnuHoi £ = 1 M caenaHa kBaaparHas pamka. [lo pamke Teuer
Tok | = 10 A. HaliTu HanpspkeHHOCT, H MarHUTHOTO MOJI B IIEHTPE PaMKH.

2. Haiitn Hanmps>KEHHOCTh MAarHUTHOTO TIOJISE BHYTPH TOPOUA C TOKOM 1. Uncio
BUTKOB B TOPOUJEN.

3. B omHOpoaHOM MarHuTHOM mosie ¢ uHaykuuei B = 0,5 Tn aBuxeTcst paBHOMEPHO
npoBoHUK anauHOM (= 10 cMm. [To npoBoaHuKy Teuer Tok | =2 A. CxopocThb
JBUKEHUSI TPOBOJHMUKA V = 20 cM/C 1 HampaBJieHa NEePIEHANKYIISPHO K
HampaBJIeHUIO0 MarHuTHOTrO nosist. Halitu paboty 4 nepemeniieHust NpoBOIHUKA 3a
BpeMms t = 10 ¢ u MoHOCTh P, 3aTpadyeHHYI0 Ha 3TO nepeMenienue. Haltu
UHIyIUPOBaHHYO B ipoBoanuke J/IC.

4. HaiitTn UHITYKTUBHOCTh TOHKOTO coJieHOuAa. MI3BECTHBI: n — YHCIIO BUTKOB Ha
€MHHUILLY JIJTUHBI COJIEHOU 1A, V — 00BEM COJICHOUA.

5. HaiiTh mI0oTHOCTE SHEPIrUK MarHUTHOTO MOJIsl BHYTpH coneHona. CuurtaTh
COJICHOUJ TOHKUM 1 O€CKOHEYHO JIJTMHHBIM, a M0JIE€ BHYTPU OJTHOPOIHBIM.

Pa3nen 4. ®usuka koj1e0aHUH U BOJIH

byoxk 1

1. HamucaTe ypaBHEHHE TapMOHHYECKOTO KOJICOATEIHLHOTO IBMKCHHS C aMIUIATYI0M
A =5 cm, ecnin 3a Bpemst t = 1 MuH coBepiraercs 150 konebanuit u HadyaabHas
daza xonebanuit ¢ = /4. Haueptuts rpadvik 3TOr0 IBUKECHHUS.

2. AwmmmuTyna rapMoHA4Yeckoro kojiebanus A =5 cm, nepuoa T =4 c. Haittu
MaKCUMATBHYIO CKOPOCTD Vinax KOJIEOIIOMIEHCS TOYKH U €€ MAaKCUMAaJIbHOE
YCKOPEHUE Ay .-

32



HuddepennnanbHoe ypaBHEHNE BBIHYKICHHBIX KOJI€OaHUI MPYKUHHOTO

MasTHUKA, MPOUCXOASIINX BA0JIb ocu OX, uMeeT BU

d?x dx 5 1
W + Z'BE + wox = EFx(t)

Ha mastHuk ,Z[CI)'ICTBYCT IICpuoanYECKasa Cuia F, = Fycosflt C HI/IKJ'II/ILICCKOI\;I YacCTOTOH (2.

o o

Havitu aMrmuTyny A v HadaubHYIO $asy ¢, yCTAHOBUBIIMXCS BBIHYKICHHBIX
KoJIeOaHUM MasiTHUKA

x = Acos(2t + ¢,).
[Ipu nomonm 3x050Ta U3Mepsiach riryornHa mops. Kakosa Obliia riryOruHa Mops,
€CJIM IPOMEKYTOK BPEMEHH MEXIY BOSHUKHOBEHHEM 3BYKa U €ro MPUEMOM
OKa3aJics paBHBIM t = 2,5¢? CKMKAEMOCTh BOJIBI B = 4,6 - 1071Tla™!, IIJIOTHOCTH
Mopckoit Bogst 1,03-10° kr/n®.
Haittu ckopocTh ¢ pacnpocTpaHeHHs 3ByKa B MEJIH.
KonebaTenpHbIM KOHTYP COCTOMT U3 KOHAEHcaTopa eMKOCThIo C =25 HD n
KaTYyIIKU ¢ UHAYKTUBHOCTHIO L = 1,015 T'H. O0KI1aiku KOHJIEHCATOPa UMEIOT
3apan q = 2,5 mxKi. Hanucate ypaBHeHue (¢ YMCIOBBIMU KO3 PUIIIEHTAMN)
U3MEHEHHs pa3HoCcTH noTeHmanoB U Ha 00KkJIagKax KoHAeHcaTopa U Toka [ B
nenu. HaiiTu pasHOCTh MOTEHIIMATIOB Ha OOKJIaJKaX KOHAEHCAaTOpa U TOK B IIETH B
momeHThI BpeMenu T/8, T/4 u T/2. [locTtpouTs rpaduku 3TUX 3aBUCUMOCTEHN B
npeaenax OgHOro Nepuoa.
KonebatenbHblit KOHTYp COCTOUT U3 KOHJIeHcaTopa eMKOCThIo C = 2,22 HD u
KaTymku JyimHou 1 = 20 cM U3 meaHo# mpoBoioku auamerpom d = 0,5 mMm. Haiitu
norapuMHUUECKHI IeKpeMEHT 3aTyxaHus N KojaeOaHmii.

Pa3nea 5. BoaaHoBasi onTuka

bnoxk 1

1.

B omnbite FOHTa 0TBEpCTHS OCBEIIATIUCH MOHOXPOMATHYECKUM cBETOM (A= 600HM).
Paccrosinue Mexay orBepctusiMu d = 1 MM, pacCTOSIHHE OT OTBEPCTUI 10 dKpaHa
L =3 M. Haiiti nosiosxeHue Tpex NepBhIX CBETIIBIX MOJIOC.

B ombiTe ¢ 3epkanamu Openenst pacCTOSHUE MEKY MHUMBIMH U300paKeHUSIMU
ucrounuka csera d = 0,5 mm, paccrossHue 10 Skpada L = 5 m. B 3enenom cBete
MOTYYIIIUCHh MHTEP(HEPEHITMOHHBIE MOJIOCHI, PACTIOIOKEHHBIE Ha PACCTOSIHUM | = 5
MM JIpyT OT Apyra. HaliTu 1iuHy BOJHBI? 3€JI€HOTO CBETA.

VYcranoBka 115 mosryueHust kosel HproToHa ocBenaeTcss MOHOXPOMaTHYECKUM
CBETOM, MAIAFOIINM 110 HOPMAaJI K MIOBEPXHOCTH TIacTUHKU. Habmronenue
BEJICTCSI B OTPAXKEHHOM CBeTe. Paiychl ABYX COCETHUX TEMHBIX KOJIEIl PaBHBI Ty =
4,0 MM U 1 = 4,38 mM. Paguyc kpuBu3Hbl 1uH3bI R = 6,4 M. HaliTn nopsiikoBbie
HOMEpA KOJIEI U JIJTMHY BOJIHBI? MAJal0IIEro CBETA.

YcraHnoBka 1151 ojiydeHust kojen HploToHa ocBemaeTcs MOHOXpPOMAaTUUYECKUM
CBETOM, I1aJIAFOITUM 10 HOPMaJIK K TTIOBEPXHOCTH TUIACTUHKH. Pagnyc KpuBU3HbI
nuH3bl R = §,6. Habnroaenue Benetcst B oOTpaxkeHHOM cBete. M3aMepeHusimMu
YCTaHOBJIEHO, YTO PAJUyC YETBEPTOTO TEMHOI'O KOJIbI[A (CUMTAs EHTPATbLHOE
TEMHOE TISITHO 32 HyJieBoe) 1y = 4,5 MmM. HaliTu ITMHY BOJTHBI? MaJarollero CBeTa.
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Ha MbUIbHYIO IJIEHKY MaJaeT OelIblil CBET MO YIoM o = 45° K IOBEPXHOCTH
wiéHku. [Ipy kakol HaMMEHBIICH TOMIIUHE N TJICHKH OTpakKeHHBIC JIydd OyayT
OKparieHbl B xkeaThii 1BeT (A = 600 aM)? [TokazaTens MpeIoMICHUST MBLITLHOMN
Boael N = 1,33.

JIns u3MepeHus oKa3artess NPeJoMIIEHUSI aMMHUaKa B OTHO U3 TUIeUEH
uHTeppepomerpa MailkenbcoHa MOMECTUIIM OTKAYaHHYIO TPYOKY IiuHOiM 1 = 14
cM. KoH1ipl TpyOKH 3aKpbUTH ITIOCKONapaIeIbHBIMU cTeksIaMu. [1pu 3amnonHeHuu
TpyOKH aMMHUaKOM WHTEPPEPECHITMOHHASI KAaPTUHA JIJIS1 JJTMHBI BOJHBI A590HM
cmectuiack Ha k = 180 mostoc. HaiiTi mokazaresns IpeToMIICHHS 1 aMMHAKa.
Haittu pagnycel 1y nepBbIX 14TH 30H OpeHens, eciii paCCTOSTHUE OT UCTOYHUKA
CBE€Ta JI0 BOJHOBOW MOBEPXHOCTHU a = 1 pACCTOSIHUE OT BOJHOBOI MOBEPXHOCTH JI0
TOYKH HaOmroaeHus b = 1 m. JlnmHa BoaHbI cBeTa A = 500 HM.

bnok 2

1.

Ha miens mupuHoi a = 20 MKM [TaJaeT HOPMaJIbHO MMAapaJuIeIIbHBIN IIyYOK
MOHOXpomatuueckoro ceeta (A= 500 um). Haiitu mupuny A n300pakeHus 1eIu
Ha 3KpaHe, YJaJIEHHOM OT I1eau Ha paccrosiHue 1=1 M. lupunoit nzoOpaxxeHus
CUMUTATh PACCTOSIHUE MEXKAY NEPBBIMU AUPPAKIIMOHHBIMU MUHUMYMAaMH,
PacnojoKEeHHBIMU IO 00€ CTOPOHBI OT TJIABHOTO MAKCUMYMa OCBEIIEHHOCTH.

Ha nudpakunonnyio pemneTky HopMaiabHO aJaeT My4yoK CBETa OT pa3psIHON
TpyOKH, HaMlOJTHEHHOH renreM. Ha kakyro TMHUIO 7, B CIIEKTPE TPETHETO MOPSIKA
HaKJIabIBacTCs KpacHast auHus reaus (A= 670 HM) ciekTpa BTOpOro nopsijaka?
3putenbHas TpyOa roHnomMeTpa ¢ Ju(ppakiIMOHHON PelIeTKON MOoCcTaBIeHa Mo/l
yraom A = 20° k ocu kosuumaropa. [Ipu 3Tom B nosie 3peHust Tpyobl BUIHA
KpacHas JTUHUS crieKTpa renus (A, = 668 um). Kakosa noctostnuas d
TU(GPaKIMOHHOMN PEIIETKH €CIU TOJT TEM K€ YIJIOM BUJHA U CUHSSA JTUHUSA (A . =
447 um) 6onee BrIcOKOTO nopsiaka? Haubompiuit mopsaoK CriekTpa, KOTOPhIM
MO>KHO HaOJII0IaTh MPY TOMOIIH pemieTku, k = 5. CBeT majaeT Ha peneTKy
HOPMAJIBHO.

[TocTostHHas nudpakimonHoi pemetku d = 2 MkMm. Kakyro pa3HOCTb JJIMH BOJTH
MOJKET pa3pelnTh 3Ta PelieTka B 00JacTu kenThix Jyder (A= 600 HM) B crieKTpe
BTOpOro nopsaka? llupuHa pemeTky a = 2,5cm.

Haiitu ko3 uumient orpaxkenust R ectecTBeHHOTo cBeTa, MaJarolIero Ha CTEKIO0
(n=1,54) nox yriaom iz noiaHou nossipuzanuu. Hailtu crenens noispusanuu
JIy4eH, MPOLIEAIIUX B CTEKIIO.

Haittu yrout iy mosiHOM nosisipu3alivy pyu OTPAXKEHUU CBETA OT CTEKJIA,
NOKa3aTesb MpeIoMIIeHus: Kotoporo n = 1,57.

JIyu cBeTa mpoXOoaUT Yepe3 )KUIKOCTh, HATUTYIO B CTEKJISIHHBIN (n = 1,5) cocya, u
oTpaxaetcst oT JHa. OTpa’KeHHbIH JIy4 MOJTHOCTHIO MOJIIPU30BAH MPHU NAJACHUS €ro
Ha JIHO COCYy/Jla MoJ1 yriioM iz = 42°37'. HaliTn mokas3areiib IpeIoMICHHUS
xuakoctu. [log kakuM yrioMm 1 JOJDKEH NMajaTh Ha JHO COCYAa JIyd CBETa, UAYIIHMA
B 3TOM JKUJIKOCTH, YTOOBI HACTYIUJIO MOJIHOE BHYTPEHHEE OTpakeHue?

Pa3nen 6. KantoBasi pusuka
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bnoxk 1

1.

Kakyro momnocts N uznyuenust umeet Connne? N3nyyenne ColiHIIa CUMTATh
OJIU3KUM K U3JTyYEHHUI0 a0COIOTHO YepHoro Tena. Temmneparypa noBepxXHOCTH
Comana T = 5800 K.

JuameTp BoJb(paMoBOl criupaiiv B asekTpuueckoi mammnouke d = 0,3 MM, 1auHa
cnupaiu | = 5 cm. [lpu BrItOYEeHUU TaMIIOYKH B ceTh HanpsbkenueM U = 127 B
yepes namnouky teueT Tok [ = 0,31 A. Haittu temneparypy T cnimpanu. Cuutars,
YTO 0 YCTAHOBJICHUH PABHOBECHS BCE BBIICIISIIOLICECS B HUTH TEIJIO TEPSETCS B
pe3ynbTate u3nydeHus. OTHONIICHHE YHEPTETHUECKIX CBETUMOCTEH BoJIb(hpama u
aOCOJIIOTHO YEPHOTO Tea JJIs JaHHOU TemriepaTypsl k = 0,31.

Temnepatypa T aGCOIIOTHO YEPHOTO TEJIa M3MEHUIIACh ITpU HarpeBanuu ot 1000
10 3000 K. Bo ckoibpKO pa3 yBEIMUYWIACH IIPU 3TOM €0 SJHEPreTU4eCKas
cBeTUMOCTh R,? Ha CKOJIbKO M3MEHWIIACh JJIMHA BOJIHBI, HA KOTOPYIO MIPUXOJAUTCS
MaKCUMYM CIEKTPaIbHOMN IIOTHOCTH SHEPTEeTUYECKON cBETUMOCTU? BO CKOIBKO
pa3 yBEJIIMUMWIIACh €T0 MAKCUMAJIbHAS CIIEKTPAJIbHAS IIJIOTHOCTh SHEPTreTHUECKOMN
CBETHMOCTH T5?

DJIEKTPOH HAXOOUTCA B OJJTHOMEPHOM MPSMOYTOJIBHON MOTEHIUAIIBHOM SIME C
a0COJIIOTHO HEMPOHHUIIAEeMbIMU CTeHKamMu. HalTu mimpuHy sIMbl, €CJIH pa3HOCTh
SHEPIUU MEXKIY YPOBHSMHU C n, = 2 U n, = 3 COCTABISET AE = 0,303B.

Pasznes 7. AtomHas pusuka

bnoxk 1

1.

2.

C Kako# CKOpOCTBIO V JOJIKEH JABUTATHCS 3JEKTPOH, YTOOBI €r0 UMITYJIbC OBLI
paBeH UMITYJIbCY (DOTOHA C IJIMHOM BOJHBI A = 520HM?

IIpu BBICOKMX SHEPTHSIX TPYAHO OCYIIECTBUTH YCIOBUS ISl U3BMEHEHHUS
AKCIO3ULIMOHHOM 03Bl PEHTTE€HOBCKOIO ¥ TaMMa-HU3JIy4eHUI B pEHTTEHAaX,
[03TOMY JIOITyCKAETCsl IPUMEHEHNE PEHTI€HA KaK €AMHUIIBI JO3bI IS U3TyYEHUN
C BHeprueu kBaHToB /10 A= 3 M»B. Jlo kakoil npeaeabHON IJTMHBI BOJHBI
PEHTT€HOBCKOTO M3JIy4€HUS MOXKHO YIIOTPEOJIATh PEHTIEH?

PeHTreHoBckue ydn ¢ JJIMHOM BOJIHBI 4, = 20 IM UCHBITBIBAIOT KOMITOHOBCKOE
paccesiHue 1oJ YIIIoM ¢ = 90°. HaiiTh n3MeHeHne A1 JUIMHBI BOJIHBI PEHTT€HOBCKUX
JIy4eH MPU PACCESIHUM, a TAKXKE dSHEPIUI0 We U UMITYJIBC DJIEKTPOHA OTAAYU.
HaiitTi HanOoJIbIIyI0 IJTUHY BOJHBI A4, B YIBTPAhHOIETOBOM 00JACTH CIIEKTpa
BOJI0pojia. Kakyto HAMMEHBIITYIO0 CKOPOCTh Viin OKHBI UMETh JIEKTPOHBI, UTOOBI
pu BO30YXJAEHUU aTOMOB BOJIOPOJA YAapaMH 3JIEKTPOHOB MOSBUIIACH 3TA JTUHUSA?

9.6.2 IIpumepHbIi NepevYeHb BONPOCOB /ISl IPOBEACHUS TEKYIIEr0 KOHTPOJIS
yCIeBaeMOCTH 10 J1a00PaTOPHBIM 3aAHATHAM

JIP Nel Teopus norpemnocteit. JIP Ne2 Tlpocteitmue nusmepeHus

1.

Yro Ha3pIBaeTCA U3MEPEHUEM (PU3NUECKON BETUUNHBI?
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Kakoe nzmepenue Ha3bIBae€TCs MPSMbIM?

Yro Ha3pIBaeTCA JCHCTBUTEIBHBIM 3HAUEHUEM (PU3NYECKON BETUUUHBI?

Yro HazpIBaeTCa aOCOIOTHOM, OTHOCUTENIBHOM MOTPEIIHOCTHIO0 U3MEPEHUS?
[ToueMy BO3HHMKAIOT NOTPEIIHOCTA U3MEPEHUI?

Yro Takoe abCOIOTHAS MOIPELIHOCTD?

YTto Takoe OTHOCUTENIbHAS TOTPEIHOCTb?

Yro Takoe JOBEPUTENbHBIN UHTEPBAI?

Kak nmpou3BoAST OKpyTI€HNE YUCIOBOIO 3HAYEHHS CPEIHETO apHU(PMETUIECKOTO?
CKOJIBKO 3HaYaIuX MU(P OCTABISAETCA B OKOHYATEIbHON 3alMCH MOTPEIIHOCTH
pe3yabTaTta u3MepeHus?

10. Kakoe n3mepeHne Ha3bIBaeTCs KOCBEHHBIM?
11. Kak onpezensercs OrpeiHoCTh pe3yIbTaTOB KOCBEHHBIX H3MEPEHUI?

JIP Ne3 Ormpezenenue 1ieHTpa Macc GuU3HMUeCcKoro MasiTHUKa

N =

o &

JlaliTe onpeneseHre NEHTpa Mace Tea.

Kak HaliTH ONBITHBIM U PACYETHBIM ITyTEM KoopAauHaty [IM?

Onpenenute nonoxxenne LIM cTepkHsI TEpEMEHHOT0 AUaMeTpa, CErMEHTA,
KPUBOJIMHEIHOM Tpanenuu, GUrypsl MPOU3BOJIHBIX Pa3MepPOB U (POPMBI.
3anummTe ypaBHeHue paBHoBecus OM.

Cnenaiite BBIBOJI 3aKOHA JIBMDKEHUSI CUCTEMbI MaTEPUATBHBIX TOYEK.

JIP Ne4 Omnpeznenenre MOMEHTa MHEPIUHU (PU3HUECKOTO MasiTHUKA

1.

gk w

Kaxkas duszndeckas Be1udnHa sBISIETCS MEPON HHEPTHOCTH BpallaTeIbHOM
JBUKEHUH TBEPJIOTO TE€JIa OTHOCUTEIBHO HEMOJABHKHOM OCU?
Cdopmynupyiite Teopemy ['toiirenca — [lITeitnepa.

Kaxkue konebanust Ha3bIBaIOT TAPMOHUYECKUMU?

B ueMm cocTout oTiimune GU3NIECKOTO MasiTHUKA OT MAaTEMaTUYECKOTO?
JlaiiTe onpezenenne NpUBEISHHON NTMHBI (PU3MUECKOT0 MasITHHUKA.

JIP Ne5 OmnpeneneHnne OTHOIIEHHUS TEIJIOEMKOCTH ra3a Py MOCTOSIHHOM JIaBJICHUM K

N

o s

TEMJI0EMKOCTH rasa Mpu NoCTOSHHOM o0beMe 1o Metony Knemana-/lezopma

Uto Ha3bIBaETCS TEMIOEMKOCTBIO BelecTBa? Y AENbHON TENIOEMKOCTBIO?
MonsipHOI TEMIOEMKOCTHIO?

UYro Ha3pIBaeTCS UACATBHBIM Ia30M?

[Tomyuyure BeIpak€HUE U1l BHYTPEHHEN SHEPTUHU IPOU3BOJIBHON MaCChI
UJCAIbHOTO ra3a U OOBSICHUTE U3 YEro CKJIA/IbIBACTCS] BHYTPEHHSISI SHEPTUs
MJICaJIbHOIO rasa.

Yewm ompeaensieTcst Yuciao CTETeHel CBOOOIbI CUCTEMBI?

3anummTe u chopMmynupyite 1-e Hauano TePMOJUHAMUKH.
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6. BriBenute BeIpaxeHHE sl MOJSIPHBIX TEMIOEMKOCTEN UACAIbHOTO raza yepes
YHCIIO CTENEHEN CBOOOIBI.

/. 3anumure ypaBHEHHE T'a30BOI0 COCTOSTHUS JJIs1 H30XOPHOT0, U300apHOTO,
MU30TEPMUYECKOTO U aAMadaTHUYECKOI0 IPOLECCOB U |-€ HayaJlo TepMOIMHAMUKU
IUISL 9TUX MPOLIECCOB.

JIP Ne6 OmpenencHue TUHAMUYECKON BSI3KOCTH aBUAIIMOHHOTO Macia

=

UTo XapakTepu3yroT TUHAMUYECKAsI U KHHEMAaTUYeCcKasi BI3KOCTH?

Kax 3aBucsT 0T TeMriepaTyphl BI3KOCTH OOJBIIMHCTBA KUIKOCTEH?

3. Kakoii 6e3pa3mepHbIii KOMITJIEKC OMpeAesaeT XapakTep o0TekaHus TBEPAOTO Tena

JKUIKOCTBIO?

Hanummre u nosicaute BoipaxkeHue 1151 ciiibl CTOKCa U CHJTBI ApXuMesa.

Kakue cuibl 1eCTBYIOT Ha MIAPUK, NAJAI0NIANA B BSI3KOH *KujakocTtu? Kak atu

CHJIBI CBSI3aHBI MEXKIY CO00i B CIydae YCTaHOBHUBIIETOCS JIBHKEHUS?

6. IloueMy u3 pacuéToB clielyeT UCKIIFOUUTh JaHHbIE, TIOJYYCHHBIC B ClIydae
MaJICHUS [IapUKa C MPWIMIIIAMHA K HEMY ITy3bIpbKaMu BO31yXa?

7. Bnmsiot mu pazmepsl cocyaa, B KOTOPOM HaXOIUTCS KUJIKOCTh, HA BETUIUHY

CHUJIbI COITPOTUBJICHUA TPEHUIO, ICHCTBYIOIIECH Ha TEO, ABUKYIIEECS B 3TOU

x)ujakoctu? Eciu fa, To mouemy?

N

o B

JIP Ne7 I3yueHune CBOMCTB IMMOBEPXHOCTH KUIAKOCTH

1. IlpuBenuTe CMIOBOE U SHEPreTUUYECKOE orpesereHue kodpdpuuueHTa
MMOBEPXHOCTHOTO HATSKCHUS U YKAKUTE €r0 Pa3MEPHOCTb.

2. Hapucyiite rpaguk 3aBUCUMOCTH YHEPTUU B3aAUMOJICHCTBHSI IBYX MOJIEKYJ OT

PaCCTOSIHUS MEXKIYy HUMU.

YeMm 00yCcIIOBIECHO CYIIECTBOBAHKE CHIT IIOBEPXHOCTHOTO HATSKEHUS?

4. Kaxk ko3 puimeHT noBepXHOCTHOTO HATSHXKEHUS 3aBUCUT OT Temriepatypbl? [lpu
KaKOM TeMIlepaType ero 3HaueHUue paBHO HYJIIO?

5. Uro Ha3bIBaeTCA MOBEPXHOCTHOM 2Heprueii? [loueMy KUIKOCTh CTPEMUTCS
YMEHBLIUTH CBOIO MIOBEPXHOCTH?

6. UYem 00ycCIOBJIEHO CYyIIECTBOBAHHUE JOMOJIHUTEIBLHOTO JaBICHUS, CO3/1aBAEMOT0
HCKPUBJICHHON TTOBEPXHOCTHIO KUJIKOCTH?

7. Kakum oOpa3om B HacTosel padoTe onpeaensercs KodhpuimeHt
MOBEPXHOCTHOTO HATSKCHUS?

8. Ha uro 3aTpaunBaeTrcs paboTa NpH YBEIMUCHUH TOBEPXHOCTH KUIKOCTHU?

9. OnummwuTte XapakTep B3aUMOACHCTBUS MOJICKYJT B )KUIKOCTH.

10. O6bsicHUTE KanWJUIIPHOE TOHATHE (OITyCKaHKE) KUKOCTH.

w

JIP Ne8 OnpeneneHue ropu3oHTaANIBHON COCTABIISAIONICH HATPSAKEHHOCTH MATHUTHOTO
noJjst 3eMiu
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Kakum 00pa3oM MOKHO U3MEPUTH BEPTUKAIBHYIO COCTABIISIONLYI0O MATHUTHOTO
noJisg 3eMJIM C MMOMOIIIbIO TaHTeHC-rabBaHoMeTpa? HyXHO 1 MU3BMEHHUTH €ro
KOHCTPYKIIUIO U KaK 3TO CENaTh?

Urto xapakTepu3yroT BEKTOpa MAarHUTHOM MHAYKIIUU U HANPSHKEHHOCTH
MarHUTHOTO TOJISl M KaKOBa 3aBUCUMOCTb MEXKy HUMU?

[IpuMeHuTh paBUiIO OypaBUMKa AJis ONPEICTICHUSI HATPaBICHUS MAarHUTHBIX
ITOJIEN TIPSIMOTO U KPYTOBOTO TOKA.

CdopmymupoBats u 3anucath 3akoH bro-Casapa-Jlamnaca.

BriBecTn Hanps)K€HHOCTh MAarHUTHOTO TOJIS MIPSIMOTO TOKA KOHEUHBIX Pa3MEpPOB.
BriBecTu HanpsHKEHHOCTh MAarHUTHOTO TIOJISI HA OCH U B IIEHTPE KPYTrOBOTO TOKA.

JIP Ne9 Onpenenenue OKYCHOTO pacCTOSIHUS JTUH3bI

1.

w

o ol

Jaiite onpeiesnieHne ONTUYECKO ocH, (POKaIbHON MIOCKOCTH U IVIaBHBIX (DOKYCOB
JINH3BI.

[Ipu kakux yclOBHUSIX CHCTEMa U3 coOMparoliel U paccenBaroliei JIuH3 Oy et
JaBaTh JIEUCTBUTEIbHOE N300paxkeHne?

Jlia Kakux Jgydeil npumeHuma Gpopmysa JIMH3bI?

B uem 3akirouaeTcs siBIIeHHE XpOMAaTUYECKON abeppanuu, chepuiaeckon
abepparuu?

JIist Kako# 1eny MPUMEHSIIOTCS. TpU poTorpadupoBaHun CBETOGUIBTPHI?
OnummTe METOIMKY U3MEPEHUSI (POKYCHOT'O PACCTOSIHUS AJI1 PACCEUBAIONICH
JIUH3BI.

[Tokaxkute, 4TO €CIIM PACCTOSTHUE MEXIY OOBEKTOM U SKpaHOM npeBbimaeT 4F, To
M300pakeHHEe Ha SKpaHe MOKET ObITh MOJYYEHO MPH JIBYX Pa3IMYHBIX
NOJIOKEHUSX JINH3HI.

JIP Nel0 HMccnenoBanue CBOMCTB MOJISIPU30BAHHOTO CBETA

1.

w

Kaxue cBeTOBbIE JIyur HAa3bIBAIOT: ) ECTECTBEHHBIMU; 0) MOJIIPU30BAaHHBIMU; B)
YaCTUYHO MOJISIPU30BAHHBIMU? T') TIIIOCKO-TIOJISIPU30BAHHBIMU; /1) SJUTUITUYECKHU
MOJISIPU30BAHHBIMU; B) TIOJISIPU30BAHHBIMU 110 KPYTY?

Kakyto BenmuurHy Ha3bIBalOT CTENEHBIO MOISPU3ALUU CBETOBOTO Jyda? Uemy
paBHa CTEINEHb MOJSPU3AIMU: a) ECTEeCTBEHHOTO JIy4a; 0) MI0CKO-
NOJISIPU30BAHHOTO J1yya?

Kaxkoii npubop HazbIBaeTCs MOJISIPU3ATOPOM, AaHATU3ATOPOM?

N300pa3ute pacnoyiokeHue Jydel B ciydae MoJTyYeHUs TUI0CKO-TIOJISIPU30BaHHOTO
CBETa MPU OTPAXKEHUHU OT AUANIEKTpUKa. Kakoil u3 mydeil B 3TOi cxeMme: a)
€CTECTBEHHBIN; 0) YaCTUYHO MOJISPU30BAHHBIN; B) MJIOCKO-TIOISPU30BAHHBIN?
Cdopmymupyiite 3akoH bproctepa. [Ipu kakoM COOTHOIIEHUU YTJIOB MA/ICHUS U
MPEJIOMIICHUSI CBETOBOTO JTyya HaOJII0/1aeTCsl OJIHAS MOJISIpU3allusl CBETa MpU
OTPAXXEHUU OT JUAIEKTpHUKa?
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6. B uem 3aknrodaeTcs sSBICHUE JBOWHOTO JTyYETPEIOMIICHUS U KaK OHO
oOBsicHsieTcs? Kakoe HampaBiieHHe B KPUCTAIIJIC Ha3bIBACTCS OMTUYECKON OChI0?
7. Cdopmynupyiite 3akoH Maitoca.

JIP Nell HMccnenoBanue qucrepcruy ONTUYECKOTO CTEKIIa

N3 KaknX OCHOBHBIX YaCTE€H COCTOUT TOHUOMETP, UX Ha3HA4YCHHE?

Urto Takoe aucnepcus ceera?

Yem oTauvaeTcst HOpMaiabHask AUCHEPCHS OT aHOMAJIbHON ?

[To KakuM NpHU3HAKAM MOXHO OTJIMYUTB CIIEKTPbI, HOJYYEHHBIE C TOMOUIBIO

MPU3MBI U AUPPAKIIMOHHON PeIIETKA?

5. B uéM 3akimroyaroTcs OCHOBHBIE MMOJIOKEHUS U BBIBOJBI 3JIEKTPOHHON TEOPUU
JUCIIEpCHN cBeTa?

6. Ilouemy MeTayIbl CUIIBHO MOTJIOMIAIOT CBET?

Hwnh e

9.6.3 TunoBbie CUTYallHOHHBbIE 321a4H JJI51 IPOBEeHUA TEKYyIero KOHTPOJIA

1. Bepronér Ingenuity 19 anpesnst 2021 roga coBepiui CBO MepBbIi TECTOBBIN
noyi€T Ha Mapce, NOJIHSBIIMCH HA BBICOTY 3 METPA, 3aBUC HAJl IOBEPXHOCTHIO
npuMepHo Ha 30 CeKyH/I, OCJe Yero YCIEIHO OMyCTHIICS 0OpaTHO Ha
MOBEPXHOCTH IJIAHETHI.

PaccunTaiiTe BO CKOJIBKO pa3 OTIMYAETCS YIJI0Bask CKOPOCTh BPAILLIEHUS] BUHTA
BepToseTa B atMocepe Mapca, mpu KOTOpPOil OH MapUT, OT YTIIOBON CKOPOCTH,
MIpU KOTOPO MapeHue BepToJieTa JOCTUraeTcsi B arMocepe 3emiu.

2. 13 ampens 2029 roaa okoJi03eMHBIN acTepou Anoduc nuamerpom okoiio 330 m
MPOJIETUT HA pacCTOAHUU OKOJIO 31 900 kM OT MOBEPXHOCTH Hamen miaHeTsl. Ho
€CTh BEPOSITHOCTD, YTO Arnoduc, MpUOIU3UBIINCH K 3eMIIe, MOXKET MPOCKOYUTh
Yyepe3 TaK Ha3bIBAEMYIO «3aMOYHYIO CKBOXXHHY» - OY€Hb HEOOJIBIIYIO 00J1acTh
OKOJIO3€MHOT'0 IMPOCTPAHCTBA, B KOTOPOU Onarofaps rpaBUTAIlMU TUIAHETHI, OpOUTa
acTepouia MOKET U3MEHUTHCA TaK, UTO CAEIaB OUEPEIHOU KPYT, OH MOKET
yaaputh 110 3emiie B 2036-m (Taroke 13 amperst), uiu BO BpeMs OJTHOTO U3
MOCJIETYIONTUX IUKINYECKUX COMMKCHHM ¢ Halllel TIIIaHeTOH.

[IpeasioxuTe BapuaHThl IPEIOTBPAIICHUS YIPO3bl CTOJIKHOBEHUS acTepouia ¢ 3emiien
U jJaiite ux ¢puznueckoe 000CHOBAHHUE.

9.6.4 IlpumepHbIe BONPOCHI AJIs1 NIPOBEACHUS IPOMEKYTOYHOM aTTeCTALMU

MexaHuka

1. TlpoctpancTtBo. Bpems. Mexannueckoe asmxenue. Cucrema oTcuera.
MarepuanbHas TOUKA.

2. llepememienue. CkopocTtb. Yckopenue. HopmanbHoe U TaHT€HIIMAIbHOE
YCKOPEHHUSL.
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10.
11.
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22,
23.
24,
25,
26.
27,
28.
29.
30.
31.

32.

[Inockoe neuxkeHune. PaguanbHOEe U TpaHCBEPCAIBHOE CKOPOCTH TEJIA.

[{enTp Macc ¥ 3aKOH €ro JBUKEHHUS.

Cuna. Macca. Umniynsc. MHepuuanbHble cUCTEMBI OTCUETA. 3aKOHBI HhIOTOHA.
3aKOH M3MEHEHHUS UMITYJIbCA MEXaHUYECKON CUCTEMBI. 3AKOH COXPaHEHUS
UMITYJIbCA.

YpaBHEHUE ABWKEHHUS TEJA IEPEMEHHON Macchl. PEaKTUBHOE JIBU>KEHUE.
Pabota. Kunetnueckas v nmoTeHIManibHasi SHEPTUU. 3aKOH COXpaHEHUS
MEXaHWYECKON IHEPTUH.

[TorenuuanpHas cuiia M €ro CBA3b C NOTEHIHAIBHOW SHEPTUEH.

BpamarensHoe nBuxkenue. BekTop moBopora, yrioBasi CKOpOCTb, YII0BOE
YCKOpEHHE, paguyc KpuBU3HbI. CBSI3b YII0BOW CKOPOCTH M JINHEWHON CKOPOCTH.
OCHOBHOM 3aKOH JMHAMHUKH BPaIIATEIbHOTO IBUKECHUSI. MOMEHT CHJIbl. MOMEHT
AMITYJIbCA.

MOMEHT CHJIBI U MOMEHT UMITYJIbCA IPU BPALIEHUU BOKPYT HEOJABUKHOU OCH.
Mowment nnepuuu. Teopema I tovirenca-Ilrerinepa.

I'upockonmueckuii a3 dext. [Ipeneccus rupockona. I'mpockon B kaplaHHOM
noasece. [ upokomriac.

PaGoTta momenTa cuibl. Kunetndeckast sHEprys Bpalaromerocs tena.

3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA.

JIBU>KEeHME B HEMHEPIIMAIBHOWU CUCTEME OTCUETA. [lepeHOCHast CKOPOCTh.
[TepenocHoe yCKOpeHHUE.

Cunel unepuuu. [lepenocnas cuina. Cuna Kopuonuca.

JIndt DitHmreina. [TpuHIMI S5KBUBAJIECHTHOCTH.

I'mpponmnamuka. YpaBHEHHE HEPA3PHIBHOCTH.

YpaBaenue beprysm.

[Tonbemuas cuna kpoina. [omsgpa kpeuia.

[Tpuaumn otHOCcUTENnpHOCTH [ anmies. [locTynartsl cienqualbHON TEOpUU
OTHOCUTEIIbHOCTH.

[IpeobpazoBanus Jlopenia. OTHOCUTEIHHOCTh PACCTOSTHUN U TIPOMEKYTKOB
BpeMeHU. IHTepBan MexX1y COOBITUSIMH.

3akoH cnoxenust ckopocteid B CTO. CBsA3b Macchl U SHEPTUMU.

JIBr>keHue B 10J1e eHTpaabHOM criibl. 3akoHbl Kemiepa. Kocmuueckue cKOpocTH.

Tepmoaunamuka

N3onpouecchl. 3aKOHBI UCATBHBIX Ta30B

MonekynsapHO-KUHETHYeCKas Teopusi (OCHOBHBIE MOI0KeHUs). OCHOBHOE
ypaBHenne MKT. Temneparypa.

Pacnpenenenne MakcBesna MoJiekyl1 1o ckopocTsiM. CpenHsisi ckopocTb. CpenHsis
KBaJpaTU4Hasi CKOPOCTb.

bapomerpuueckas hopmyna. Pacnpenenenue bonbiimana.

Bsaumoneiictue monexyn. CpenHss JuiMHa cBOOOAHOTO pobera.

Huddysus. Buyrpennee Tpenue. TermmonpoBoAHOCTh. Y paBHEHUS TSl OTTUCAHUS
ATUX IPOLIECCOB.

Koadunmentst auddys3un, TEmIonpoBOJHOCTH U BI3KOCTH B ra3ax.
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33.
34.
35.
36.
37.
38.
39.

40.
41,
42,
43,
44,
45,
46.
47.
48,
49.

50.

ol.
92.
53.
o4,
55.
56.
S7.

58.

59.

TermoémkocTts U €€ Buasl. Dopmyna Maiiepa.

ITepBoe HauamoO TEPMOIUHAMUKH.

Anuabaruueckuii mporecc. @opmyna [lyaccona.

PaboTa B n30- 1 agquabaTU4YECKUX MpOIeccax.
MomnekynsapHO-KUHETHYEeCKask Teopust TeIoEMKOCTH. CTeneHn CBOOO/IbI.
Kpyrossie nporieccol. [ukn Kapho.

HeobOpatumeblie nporieccbl. Mukpo- MakpococTossHus. CTaTUCTHYECKOE
ONpeaEeIeHUE SHTPOIIUH.

DHTPOMUS U BTOPOE HAYAIIO TEPMOIMHAMUKH.

Peanbnbie rasel. YpaBuenue Ban-nep-Baanbca.

DKcliepuMeHTalbHbIe H30TepMbl. Da30BbIE TPEBpALICHUS.

Kunkoctu. [ToBepxHocTHOE HaTskeHue. Dopmyna Jlamnaca.
KanunnspHasie siBneHus

JJIeKTPOMATHETU3M

DnekTpuueckuii 3apsa. 3akoH Kynona. Onexkrpuueckoe nojie. HanpsskeHHOCTh
3JEKTPUYECKOTO MoJis. [IpuHINN Cyneprno3uiuu 3JIEKTPUUECKUX TTOJIEH.

[ToTok HaNPS>KEHHOCTH AJIEKTpUYecKoro noiist. Teopema OcTporpaackoro—
l"aycca s 35IeKTpOCTaTUUECKOTO IOl B BAKYYME.

PaboTa, coBepiiaemasi cuiamMu 3JEKTPOCTATHIECKOTO TIOJIs TPH MEPEMEILIEHUH B
HEM JJIEKTPUYECKOTO0 3apsiaa. [loTeHIman anekTpocTaTHyeCKOro MoJis U €ro CBA3b
C HANPSHKEHHOCTBIO MOJISL.

JIMnoJsibHbIE MOMEHTBI MOJIEKYJT AUAJIEKTPHUKA.

[Tongpuzanus quanektpukoB. Teopema Octporpaackoro—I aycca nis
AIEKTPOCTATUYECKOTO TTOJIS B CPELE.

[IpoBOAHUKH B 3JIEKTPOCTATUUECKOM MOJIE. DIEKTPOEMKOCTh YEAUHEHHOTO
npoBoaHMKA. B3anmHuas emkocTs. KoHieHCaTOpBI. DHEpPrus KOHIEHCATOPA.
[JIOTHOCTB PHEPTUHU AIEKTPUUECKOTO MOJIA.

OnekTpuueckuil Tok. Cuia u moTHOCTh Toka. CtoponHue cuiibl. JIC. 3akoHbI
Owma u JIxxoyns—IJlenma. [IpaBuna Kupxroda.

Maruutnas unaykuus. Cuna Jlopenna. 3akon Amrepa.

3akoHn buo—CaBapa—Jlamiaca.

MarauTHoe B3aMMOAEHCTBAE NPOBOJHUKOB ¢ TOKaMH. KOHTYp ¢ TOKOM B
MAarHMuTHOM IIOJI€E.

3aKOH MOJIHOTO TOKA JJIsi MAarHUTHOTO TOJI B BAKyyMe€.

MarauTHbIE MOMEHTHI 3JIEKTPOHOB U aTOMOB. ATOM B MAarHUTHOM TOJIE.
MarnautHoe nose B Bemectse. DeppoMarHeTuku. JluaMarHeTuky u
NapaMarHeTUKA B MAarHUTHOM TIOJIE.

OCHOBHOM 3aKOH 3JIEKTPOMAarHuTHOW UHAYKIHWH. SIBJI€HUE CAMOUHAYKIIAH.
DHeprusi MarHUTHOTO TMOJIS B He(hepPOMAarHUTHOW H30TPOITHOM Ccpejie.

Kosie0anusi 1 BOJTHBI
Konebanus. JluddepennuanpHoe ypaBHEHHE TAPMOHUIECKUX KOJICOAHUH.
[IpyxuHHBIN MasTHUK. PU3NYECKUN MAasATHUK. MaTeMaTU4eCKnii MasiTHUK.
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61.

62.

63.
64.

65.

66.

67.

68.

69.

70.

71,

72,

73.

74.

75.

76.
77.

78.
79.

3aryxatontue konedanus. luddepennnansuoe ypaBHEHHE 3aTyXAIOMINAX
kosnebanuii. KonebatenbHbiit KOHTYp. JlorapupmMudeckuil JEeKpEMEHT 3aTyXaHusl.
JIoOpOTHOCTB KOJIeOaTEeIbHON CUCTEMBI.

Boinyxnennble kosiebanus. BeiBos GopMysbl aMIIUTyAbI U cABUTA (a3
BBIHY>KJIEHHBIX KOJICOaHUI C MOMOIIbIO BEKTOPHOM nuarpammel. Pezonanc.
Pe3onancHas yacTora.

VYupyrue Bonssl. ['a3 kak ynpyras cpena. 3akoH ['yka 711 ynpyrux cpen.
ITontepeunsie u IpooabHBIE BOIHBL. BosHOBOE ypaBHEeHME. [1nockue BOIHBI.
CKopoCTbh 3ByKa B rase (BbIBOJ).

DHeprus ynpyrou BoaHbl. [lotok 3neprun. Bektop YmoBa. UHTEeHCUBHOCTH
BOJIHBI.

BriBog 13 ypaBHeHuit MakcBesia BOJHOBOTO YPaBHEHUA. DJIEKTPOMArHUTHBIC
BoJHBI. Bekrop [loiiHTnHTa. ITHTEHCHBHOCTE OMB.

Oddexr Homnepa ans ynpyroi BoiaHbl. DPdekt Jomiepa g 371eKTpOMarHuTHON
BOJIHBI

ITonmynpoBoaHuku. [IpruMecHast npoBOAMMOCTH ITOIYIIPOBOJIHUKOB. Jnoa.
Tpansucrop.

['eneparop He3aTyXaroMUX IEKTPOMArHUTHBIX KoneOanuil. [IpuHnunuansHas
cXema TPaH3UCTOPHOro paauonepenaryuka. Moaymnsauus. JleTeKTOpHbII
PUEMHUK.

Onruka

Teopus ucreueHus, BOJHOBASI TEOPHUsSL. 3aBUCUMOCTh MEXTY ITOKA3aTeNIeEM
MIPEJOMIIEHHUS U CKOPOCTBIO CBETA B BELIECTBE.

[Ipuaumn @epma. OnTryeckas JyMHA TyTH. BBIBOJ 3aKOHOB OTPaKEHUS U
MIPEJOMIICHUS CBETA.

CaetoBoii notok. dynkius BugHoctH. DoToMeTpruyeckue Benuuunbl (Cuia cBeTa.
OcsemeHHOCTh. CBETUMOCTD. SIPKOCTB) U UX €TUHUIIBI.

LenTpupoBannas onrudeckas cucteMa. Gokycel. POKaIbHBIE INTIOCKOCTH.
JIuneiinoe yBenuueHue. [ 1aBHbIE TOUKHU U TJIABHBIE TIOCKOCTU. OnTHYecKas Ccua.
®opmyna Herorona. JInnza. Tonkas nun3a. @opmyna TOHKOW JIMH3HL.

CgeroBas BosiHAa. IHTEHCHBHOCTD cBeTa. CBsI3b MEX1Y HHTEHCUBHOCTBIO CBETA U
aMIUTATYZOU CBETOBOM BOJIHBI.

WNuTtepdepenus cBeToBbIX BOJIH. OnTHYecKas pa3HOCTh Xoja. 3epkana Openens.
bunpuszma @Openens. Hudpaxuus csera. [Ipunuun ['tolirenca — Openens.
HudpakunoHHas pemierka.

3oubl @penens. OO0CHOBaHUE C TOUKH 3PEHUSI BOJTHOBOW OMTHKHU 3aKOHA
IPSMOJIMHENHOTO PAaCIpOCTPAHEHHUSI CBETA.

[Tongpu3zanus ceera. JIuneitnas nonspuzanus. [lonspuszaropsl. 3akon Mairoca.
[Tonsipuzanus cBeTa Npu OTPAXKEHUU U MpesomiieHud. 3akoH bprocrepa. J[BoiiHoe
ny4qenpenomiienue. [Ipusma Hukoos.

Bpamenue mockoctu nosnsipuzanuu. Caxapumerp.

Hucnepcuns ceera. HopmanbeHas n anomanbHas qucrniepenn. Kimaccuueckas
ANEKTPOHHAs TEOPUS TUCIIEPCUU CBETA.
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80. I'pynina BosiH. I'pymninoBasi ckopocTs. Ee cBsi3b ¢ (ha30B0il CKOPOCTHIO.
81. [lornomenue cBeta. 3akoH byrepa-Jlambepra. Paccessnue cBeta. 3akon Panes.

KBanroBasi puzuka

82. TermmoBoe usnmyuenue. McemyckatenbHas cmocoOHoCTh. [lornomnarensHas
CITIOCOOHOCTh. DHEpPreTHdYecKasi CBeTUMOCTh. AOCOIIOTHO uépHOoe Teo (AUT).

83. 3akon Kupxrodga. 3akon Credana-bonsiimana. 3akoH cmemenus: Buna. ®opmyia
Panes — Jlxunca. YasTpaduoneroBas karactpoda.

84. I'mnoresa [limanka. Beisox popmyser [Lnanka.

1) [aBnenwue cBeta. 2) ®otodrdpdexr. PopMyiia DUHIITECHHA TSI BHEITHETO
doroaddexra. 3) DoTons! ux 3HEeprus u ummnyisc. Ipdexr Komnrona.

JyieMeHThI (GU3MKH aTOMA U AApa

85. 3aKOHOMEPHOCTH B aTOMHBIX CrieKTpax. OMbITHI 10 PACCESTHUIO -4acTHIl. SaepHast
Mozenb atoma. KonnuecTBeHHas Teopust paccesinus -dyactuil. Dopmyna
Pesepdopna.

86. [Toctynatel bopa. OnbiT ®panka u ['epiia. DneMenTapHas 60pOBCKasi TEOPUS
BogopoHoro aroma. [locrositnnas PunGepra.

87. 'mnoresa ne-bpoins. Bonna ne-bpoitna. BoaHoBas dhyHKIus.
KBaHTOBOMEXaHMYECKOE ONTMCAHUE JIBUKEHUSI MUKpOYaCcTUL]. COOTHOIIEHUE
HeonpeneneHHocrei I'eiizenOepra.

88. Kot llIpenunrepa. Ypasuenune Llpeaunrepa.

89. Yactuia B 6eCKOHEUHO TTy0OKOH MOTCHIIMAIBHOM sSMe.

90. ITpoxoskIeHre YacTHI Yepe3 MOTEHITHATBHBINA Oaphep.

91. PannoakTUBHOCTb. SIIepHBIE PEaKIIHH.

92. OtkpriTHEe HeWTpoHa. CoCTaB M XapaKTEpUCTUKA aTOMHOTO sAapa. Macca u
SHEPrusl CBSI3HU spa.

93. Jlenenue Tsokenbix siaep. Llennas peakiusi. Peaktop Ha MeUIEHHBIX HEUTPOHAX.
TepMosiiepHBIE pEaKIIUU.

94. Cnun snextpona. [Ipuniun [Naynu.

95. Ionsitue mo3utpona. Mope upaka.

96. Heiitpuno. OnbiT PaitHeca-KoysHa. DieMeHTapHbIe YaCTHUIIbI U BHUJIbI
B3aMMOJEHUCTBUN.

9.6.5 TumoBble pacyeTHble 3aJa4yd IS TPOBeJEHUS] NMPOMEKYTOYHOM
aTrecTalun

3agaua 1. JIBuxymieecs Te0 Maccol my, yaapsieTcs O HEMOABUKHOE TEJI0 MAacCOr my.
CuwuTas yaap HEYNpyruM U HEHTPAIbHBIM, HAWTH, KaKasi 4aCTh KHHETUYECKON SHEPTUU
W, niepBoro tena nepexoAuT MpH yaape B TEIUIo. 3a/lauy pelIUTh CHavana B 001emM
BUJIC, @ 3aTEM PAaCCMOTPETh CIydyau: a) my; = My; 6) my = 9IM,.

3anaya 2. 13 opyaust maccoil mp = 5 T BbUIETaeT cHapsa Maccoi my = 100 k.
Kunernueckas sHeprus cHapsaa npu Bbuiete Wy, = 7,5 MIx. Kakyro KWUHETUYECKYIO
sHepruto Wy Mojaydaer opyaue BCIAEACTBUE OTAAYn?
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3azgaua 3. JIBe rupu ¢ MmaccaMi m;=2 KT U my=1 KI' COEIMHEHBI HUTHIO, IEPEKUHYTOU
yepe3 0110k Maccolt m=1 kr. HaliTu yckopeHue a, ¢ KOTOPbIM JABUKYTCS TUPH, U CHJIBI
HaTsokeHust Ty u Ty HUTEH, K KOTOPBIM MOJBEUIECHBI TUPH. BiIOK cuuTaTh OJTHOPOIHBIM
nuckoM. TpeHuem npeHedpeyb.

3anaya 4. ['opuzonTanbHas wiargopma Mmaccoit m = 100 Kr BpamaeTcsi BOKpyr
BEPTUKAIIBLHON OCH, TTPOXO/ISIIIEH Yepe3 IeHTp m1aTdopmsl, ¢ 4acToToi n; = 10
00/muH. YenmoBek Maccoil my = 60 KT CTOUT IIpH 3TOM Ha Kpato miatdopmbl. C Kakoi
4acTOTOW Ny, HAYHET BpalllaThes IiaT(opma, eciim YeIoBeK MepenieT oT Kpas
mwiatopmel k ee reHTpy? CunrtaTh miaThopMy OJHOPOIHBIM JUCKOM, 8 YETOBEKa —
TOYEHYHOU MACCOM.

3amaya 5. Kakoe uncino MoJeKys n COIEpKUT eIMHUIIA 00beMa cocya Mpu
temneparype t = 10° C u gaBnenuu p = 1,33+ 10 ITa?

3aymaya 6. Kakoe naBiienue p HaJ0 MPUIOKHUTh, YTOOBI YTICKUCIBIN ra3 NpeBpaTUTh B
KUAKYIO yraekucnoTy mpu Temnepax t; =31° C u t, = 50° C? Kakoit HanOoapmmi
00BbeM Vax MOXKET 3aHUMATh Macca m = 1 KT >KuJIKoM yriekucioTei? Kakoe
HauOOJIbIIIEE TABICHUE Pmax. HACHIIIIEHHOTO Mapa KUIKOU YTIIEKUCIOTHI?

9.6.6 TunoBble CUTYalMOHHBIE 324U VIS IPOBeeHUs POMEKYTOYHOIM
aTrecTaluu

3amaya 1. O0BsicHUTe, MOUEMy MpaBbiid Oeper Boiaru kpyToil.

3anaya 2. OOBSCHUTE C TOYKH 3PEHHS MOJIEKYJISIPHO-KMHETHUYECKON TEOPUH SIBJICHUE
BHYTPEHHETO TPEHUS MEK]Y CIIOSIMU KUAKOCTH (Ta3za), BOZHUKAIOLIEE IPU
JTAMUHAPHOM TE€UEHUU KUAKOCTH (raza).

3anaya 3. Ncxond u3 npunnumna ['tolirenca-Openens 00bSICHUTE SIBICHUE PACCESIHUS
CBETa B MyTHOM cpefie (IbIM, TYMaH ...).

3amaua 4. B bepmynckom TpeyrosibHEKE ObIT OOHAPYKEH KOpabiib 0€3 BUIUMBIX
MOBPEXICHUI, HO 0€3 dKuTaxa. bblio BUIHO, YTO SKHUMAXK MOKUHYI KOpalib B
crienike. BeIABUHBTE THIOTE3Y O MPUYKUHE JAHHOTO CTPAHHOTO COOBITHS C TOUKH
3peHUs KauKu KopabJisi Ha BOJIHAX.

10. MeToauveckue peKOMEHAANNH V151 00Y4AIOIIMXCS 110 OCBOCHUIO
JTUCIUILTHHBI

WN3yuenune pucuuruimabl  «®Du3MKa» OpraHu3yeTcs B BUIE JIEKLIHMH,
NPAKTUYECKUX 3aHATUH, J1a00paTOpHBIX pabOT M CaMOCTOSITENIbHOW palOoThlI.
[Ipo1OKUTENEHOCT HM3YyUYEHUsS] JTUCUUIUIMHBI — JIBa CEMecTpa. YPOBEHb U
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Ka4eCTBO 3HAaHWWA OOYYaroONIUXCsl OICHWBAIOTCS 1O pe3yJbTaTaM BXOJHOTO
KOHTPOJISI, TEKYIIIEI0 KOHTPOJIS YCIIEBAaEMOCTH M MPOMEKYTOUHOU aTTeCTaIluu I10
UTOTaM OCBOCHUS JUCHIMIUIMHBI B BUJIE DK3aMEHOB BO 1-M U 2-M ceMecTpax.

Jlexmust — ocHOBHas (hopMa CUCTEMATHYECKOTO, MOCIEI0BATEIbHOTO YCTHOTO
U3JI0KEeHUs yueOHOoro Marepuaina. UteHue JISKIUM, KaK MpaBUiIo, OCYIIECTBIISICTCS
HauOoee npodeCCUOHAIILHO MOATOTOBJICHHBIMU IpenoaBaTeIsIMu
yHuBepcuTeTa. OCHOBHBIMU 3a7a4aMU JICKIIMH SBIISFOTCS:

— O3HAaKOMJICHHE OOydJalomuxcs C MeIsIMH, 3aJadaMH W CTPYKTypou
M3y4aeMO# JUCITUIUTMHBI, €€ MECTOM B CHCTEME HayK W CBS3SIMH C JIPYyTUMHU
TUCITUTITMHAMU;

— M3JI0KEHUE KOMITJIEKCa OCHOBHBIX HAYYHBIX MOHSATHH, 3aKOHOB, METOJIOB,
MIPUHITUTIOB TAHHOW JUCITUTIINHBL

Jlekiiuu MOTHUBHPYIOT OOY4YalolIerocsi Ha CaMOCTOSTENbHBIM TMOUCK U
U3YYCHUE HAYYHOW M CHENUaIbHOM JUTEPATYPhl U IPYTUX UCTOYHUKOB IO TEMaM
JTUCIUIUINHBI, OPUEHTUPYIOT Ha BBISIBIICHUE, (POPMYJIHMPOBAHUE U HCCIICIOBAHUE
HamOoJiee aKTyaJbHBIX BOMPOCOB U IMpoOieM (u3uku. 3HaYUMBIM (HAKTOPOM
MOJIHOIIEHHOW M TIIJIOJIOTBOPHOM pPaOOThI 00ydYaromerocs Ha JIEKIHUU SBIISETCS
KyJlbTypa BeJeHUs KoHcmekTa. Crhyimias ek, HEO0OXOAUMO Hay4YUThCs
BBIICNIATh U (PUKCHUPOBATH €€ KIFOUEBbIE MOMEHTHI, 3aIUChIBAas UX 00Jiee YETKO U
BBIJICIISAST KaKUM-JTHOO crmocoOom m3 obmiero Ttekcra. Kpome Toro, Heo0Xoaumo
HAyYHUTHCS JCNIAaTh MOHATHBIE JUTSI OOYJArOIIETOCs COKpAIICHUS TP 3aIHCH TEKCTa
JEKIIMK W CTPEMHUTHCS OCBOWTH OBICTPYI0 MaHEpy MHChbMa W PYOPHUKAIUIO
Marepuaa.

[IpakTrueckne 3aHATHS TI0 AWCHUIUIMHE «DU3MKa» TPOBOIATCS B
COOTBETCTBHHM C Y4€OHO-TEMAaTHYECKUM ILIAHOM IO OTAENIbHBIM TpymnmaM. [lems
MPAKTUYECKUX 3aHATHA — 3aKPENHUTh TEOPETHUECKHE 3HAHMS, IOJYYCHHBIC
CTyJIGCHTaMH Ha JIEKIUAX W B pe3yJbTaTe CaMOCTOSTEIBHOTO W3YYCHUS
COOTBETCTBYIOIIUX Pa3/IEJIOB PEKOMEHIYEMON JIUTEPaTyphl, a TaKkKe MPUOOPECTH
HaYaJIbHbIE TPAKTUYECKHE HABBIKHM aHAlIM3a HAOI01aeMbIX (PU3NYECKUX SBIICHUU.

Tembl pakTHUECKUX 3aHSATUHN 3apaHee COOOIIAIOTCs 00yJaroUMCs Il TOTO,
9yTOOBI OHM  HMEIW  BO3MOXKHOCTh  TOJATOTOBHTHCS M MpopadboTaTh
COOTBETCTBYIOIINE TEOPETUUYECKUE BOMPOCHI AMCIMIUIMHBL. B Hawame Kaxxaoro
MPAKTUYECKOTO 3aHATHUS MPENOIaBaTeNb KPAaTKO JOBOJUT A0 OOYYAIOIIUXCS I1EITh
U 3a7a9M 3aHITHS M COOOIIAcT 00YyJaromuMCs OCHOBHBIC 3aKOHBI HEOOXOIUMBIC
JUTSI peIICHUS 3a]1a4 Ha 3aHSATHH.

B pamkax npakTHYECKOTO 3aHATHS OOydYaroliuecs pemarT 3aaadd U
pa3OuparoT TMpakTHYECKHWE 3aJa4dl  CaMOCTOSATCIBLHO WJIM TPU  MTOMOIIU
npenogasarens. [IpermogaBaTensb BRICTYHACT B POJIM KOHCYJIbTaHTa, OCYIIECTBIISCT
KOHTPOJIb TMOJYYEHHBIX OOYYaroNIUMHUCS pe3yJbTaToB. Takke B KadyecTBe
dJIeMEHTa TMPAKTHYEeCKOW TOATOTOBKM TMPUMEHSETCS pa3dbop KOHKPETHOU

CUTYalUHU.
OTtcyTcTBHE 00YJAIONTUXCS HA 3aHATUSAX WIM UX HEAKTUBHOE YYacTHE Ha HUX
MOXET OBITH KOMITEHCUPOBAHO CaMOCTOSTEIILHBIM BBITIIOJTHEHUEM

JOITOJIHUTCIBbHBIX SaﬂaHI/Iﬁ N IPpCACTABJICHHUCM HUX Ha IIPOBCPKY IIPCIIOJaBATCIIIO.
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JIaGopatopHble pabOTHI MPHU3BaHbl PA3BUTh HABBIKA 3KCIEPUMEHTAIBHOM
(¢u3nuecKoil NEATeIbHOCTH OO0yYaroluxcs, a TakKe 3aKpernuTh (QU3NYECKHe
3HaHUS OMBITHBIM MyTEM. B mpoiiecce 1abopatopHbIX pabOT CTYIEHTHI MPOBOJISAT
CaMOCTOSITEJIbHOE O3HAKOMJIEHHME C TEOpPHEH, JIekKallleld B OCHOBE HM3y4aeMOTO
SBJICHHSI UCTIONIB3YsI MeToAnueckue nocoodus. Ha 3ansatusix maboparopHbie paboThI
IPOBOAATCA B NPUCYTCTBUU MPENOAABATENSA, KOHTPOJHMPYIOIIETO MPOLECC HX
IPOBEAECHUA M KOHCYJBTHUPYIOLIETO CTyAeHTOB. Ilo pe3yinbraTaM NpoOBEICHUS
paboT cryneHTtamu odopmisieTcss OTYET U MPOBOJUTCS €ro 3ammra. B mporecce
3alIATBl OTYETA MO JabOpaTOpHOM paboTe MNpenoaaBaTeNb MPOBEPSIET 3HAHUE
OCHOBHBIX 3aKOHOB, Ha KOTOPBIX Oa3upyercs H3y4aeMoe SBJIEHUE, a TaKKe
MPaBUIILHOCTb U CAMOCTOSITEIbHOCTD HAIIMCAHUE OTYETA.

Lenpro camocTOATENBHOM pabOThl 00YYAIOIIMXCS MPU U3YYEHHH HACTOSILIEH
y4eOHOM HUCUMIUIMHBI SBJIAETCS BHIPAOOTKA UMHU HABBIKOB PadOTHI ¢ HAYYHOH U
yuyeOHOH JUTEepaTypod, a TakXKe pa3BUTHE Yy OOYy4YaloIIUXCS YCTOMUMBBIX
CIIOCOOHOCTEM K CaMOCTOSITEIbHOMY M3YYEHUI0O M O0O0padOTKE MOJy4E€HHOM
uHbOopMaIuu.

B mpoumecce  camocrosTenbHON  pabOThl  OOyyaroluiicss — JOJIKEH
BOCIIPUHUMATh, OCMBICIMBATh U YIIAyOIsITh MOTy4aeMylo MH(GOpPMaLUIO, pPelaTh
IPAKTUYECKUE 3a/1a4¥, IOArOTaBIINBATh JTOKJIA/bl, BHITOIHATH JTIOMAIIHUE 3aJaHu,
OBJIaJIeBaTh NPOPECCHOHATBLHO HEOOXOIUMBIMM HaBbIKaMH. CaMocCTOSITeNbHAs
paboTa oOyuaromnierocsi BeChMa MHOTO0Opa3Ha U cojepkartenbHa. OHa BKIIIOYAET
CJIEIYIOIINE BUIbI 3aHATHH:

— CaMOCTOSTEIbHBIN MOI00p, U3YyUEHUE, KOHCIIEKTUPOBAHUE, aHATIN3 Y4eOHO-
METOANYECKON Y HAYYHOU JIUTEPATypPhl, IEPUOANUECKNX HAYUHBIX U31aHUMH,

—HMHIMBHUIyalbHasi TBOpuYecKkas paboTa 1O OCMBICICHUI0 COOpaHHOM
uH(popManuy, MPOBEICHUIO CPAaBHUTEIBHOTO aHalM3a M CHHTE3a MaTepHUalioB,
MOJyYEHHBIX U3 pPa3HbIX UCTOYHUKOB, MHTEPIIPETALIUA UH(POPMALINH, BBITIOJTHEHHUE
JIOMAaIITHUX 3aJIaHUM;

— 3aBEepILIAOLINI 3Tall CaMOCTOATEIbHOM paboThl — MOATrOTOBKA K claye
9K3aMEHa M0 JUCUUIUIMHE, NPEAINOoararmlas UHTErPalri0 M CHUCTEMAaTHU3aLUIo
BCEX IMOJIYYEHHBIX IIPU U3YYEHUH YU€OHOM TUCIUIUINHBI 3HAHUM.

[To TlomokeHHIO O CaMOCTOSITENBHOM paboTe CTYACHTOB YHUBEPCUTETA
COJIep’)KaHWE  BHEAYJUTOPHOW  CaMOCTOSITENIBHOM  paboThl  JUIsl  M3Y4YCHUS
TUCHUIUINHBL  «DU3KKa» MOXKET ObITh PEKOMEHIOBAaHO B COOTBETCTBUU CO
CJIEIYIOIMMU €€ BUJIaMU, Pa3JeJICHHbIMU IO 1IeJIEBOMY IIPU3HAKY:

a) JIJIs OBJIAJICHUS 3HAHUSIMU:

- 4ureHue Tekcrta (y4eOHHMKA, TEpPBOMCTOYHUKA, JIOMOJHUTEIbHON
JUTEPATYPHI);

- COCTaBJICHUE TUIAHA TEKCTa,

- KOHCIIEKTUPOBAHUE TEKCTA;

- paboTa co clIoBapsIMHM U CIIPAaBOYHUKAMU;

- pabora C DOIEKTPOHHBIMH  HWH(DOPMAIMOHHBIMH  pecypcaMud |
nH(GOPMALIMOHHON TeIEKOMMYHHUKAIIMOHHOM ceTn HTepHeT u 1p.;

0) U1 3aKpeTICHUs U CUCTEMATH3AIUN 3HAHUIA:
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- paboTa ¢ KOHCIEKTOM JeKiuu (00paboTKa TeKCTa);

-pabota Hajx y4yeOHbBIM MaTepuasioM (y4eOHWKa, IIEPBOMCTOYHHKA,
JIOTIOJTHUTENILHON JIUTEPATYPhl);

- COCTaBJICHUE TUIAHA U TE€3UCOB OTBETA;

- COCTaBJeHUE albOOMOB, TAOJUI, CXE€M ISl CHCTeMaTH3alud y4eOHOTO
MaTepHaa;

- OTBETHI HA KOHTPOJIbHBIE BOITPOCHI;

MOJFOTOBKA TE3MCOB COOOIICHWH K BBICTYIUICHHIO Ha MPaKTHYECKOM

3aHATHH;

- MOATOTOBKA K cJjaue SK3aMeHa U Jp.;

B) 111 OpMUPOBAHUS YMEHHUI M HABBIKOB:

- pelieHre PU3MYECKUX 3a]1ay4;

-IPOCKTHPOBAHUE ¥ MOJCIUPOBAHUE pA3HBIX BHIOB W KOMIIOHEHTOB
po(heCCUOHATILHON S TENIbHOCTH.

B nporecce nzydenust mucuurinibl « DU3nMKay BaKHO MOCTOSHHO MOTMOIHATh
U pacUIMpsTh CBOM 3HaHUs. V3yueHue peKOMEHJIOBAHHOW JIUTEPATYpPhl U JIPYTUX
UCTOYHUKOB HMH(OpPMAIIMU SIBISETCS BAXKHOW COCTABHOM YaCThIO BOCIPHUATUS U
yCBOEHHUsI HOBbIX 3HaHui. Kpome ToOro, HeoOXonIMMO OTMETUThH, 4YTO, B
OTIpE/ICIEHHOM CMBbICJIE, KAUECTBEHHbII ypOBEHb BCE CaMOCTOSITEILHOU pabOThI
00yu4arolerocs onpeAesseTcss ypOBHEM CaMOKOHTPOJIS.

Tekymunii KOHTPOJIb 3HAHUW CTYAEHTOB OCYIIECTBIISIETCS IO UTOTAM:

- TI0 PE3yJIbTaTOB YCTHOTO OMpPOCa M MUCbMEHHOTO OTBETa,

- pabOTHI HA MPAKTUYECKUX 3AHITHSX,

- BBITIOJIHEHU S JTaOOPaTOPHBIX PaboT,

- peIleHus] PACYETHBIX U CUTYallMOHHBIX 3a/1a4.
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PaGouas mporpamMma IUCIUILIIHNHBI COCTaBlIeHA B COOTBETCTBUU C TPEOOBAHMISIME
®I'OC BO no nampasienuto noxarotoBku 25.03.01 Texnwdyeckas 3KCIUIyaTalus

JICTATCJIBHBIX aIlllapaToB U JIBUTaTeNIeH

[TporpaMma paccMOTpeHa U yTBep K /ieHa Ha 3acefaHuu kadenpsl Ne 5 « Pu3uku

M XUMAW) «24» Qespairst 2025 roza, mpotokon Ne7.
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K..-M.H. %/ Tumodeer B.H.
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[Iporpamma coriacoBaHa:

PyxoBomutens OITOII

K.T.H., IOIIEHT WW t// ITetpoBa T.B.

(yuenas cmenens, yuenoe 36anue, Qamunua u uz/@uaﬂbz pykosooumens OIIOII)

[Tporpamma pacCMOTpPEHa B corjlacoBaHa Ha 3aceaHuu Y 4eOHO-
METOIHYECKOTO COBeTa Y HUBepcuTeTa «23»anpens 2025 roga, mpoToxoa Ne7.
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