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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

HensiMu npenogaBaHust AUCHUILTUHBL «DU3MKay SABIAIOTCS:
- (popmupoBaHuE cUCTEMbI 3HAHHUM O CBOWCTBAX MaTEPUU U OOIIUX 3aKOHAX TPUPO/IBL;

- OCBEIIEHUE TYMAaHUTAPHOTO acmekTa (PU3MYecKod HayKu, KakK OOIIeYeIOBEYECKOTO

JOCTOSAHUA,

- oOyueHme HaBbIKaM pereHus pU3nIecKux 3aaay;

- 3HAKOMCTBO C TEXHHMKOW J1TaOOpPaTOpPHOrO SKCIEPUMEHTa, METOJUKON 00padoTKu

OIIBITHBIX JaHHBIX.

2. MecTo TUCHUIIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

HaHHaﬂ JUCHUITIIIMHA OTHOCHUTCA K 00s13aTeNIbHON YacTH O6p330BaTeJ'IBHOI71 IMporpaMmal.

Ona wcnonp3yeT MaTeMaTHYECKHH amnmapar, KOTOpbld (OPMUPYETCS y CTYIEHTOB MPHU
M3y4EHUN TaKUX IpeIMeToB, Kak Anrebpa, ['eomerpus, MaremaTudeckuii anamus, Jluneinas

anre0Opa u Juddepennuansapie ypaBHEHUSI.

HaHHaﬂ JAUCHUIITIMHA Pa3BUBACT AHAJIIMTUYCCKUC CIIOCOOHOCTH y4Jamuxcs, HaBbIKA
peiCcHrA PaCUYCTHBIX W OSKCICPHMMCHTAJIBHBIX 3a/a4.
npeaAMCETOB:

MOCIEAYIOLINX

DNEeKTpOHUKA U

CXCMOTCXHHUKA,
BBIYHCIIMTEILHON TeXHUKU. EE OTACJIbHBIC ITOJIOXKCHUA IIO0JIC3HBI JJId YCBOCHUS CTyACHTAMU

AnnapaTHble

pas3aciioB TeOpI/II/I BGPOHTHOCTGI‘/’I 1 MaTEMaTHYEeCKOM CTAaTUCTHUKHU.

Snanua Ouszukn MOI'yT C YCIICXOM HNPHUMCHATHCA TAKXKC IPHU BBIIIOJIHCHUH CTYACHTAMU

Hay‘lHO-I/ICCHC,Z[OBaTCHLCKOﬁ pa6OTLI.

3. Illianupyembie

pe3yJIbTaThl

o0yueHust

mo AUCHHUIIIMHE,

COOTHECCHHbIC

IUIAHUPYEMBIMH Pe3yJIbTATAMM 0CBOEHHUSI 00pPa30BaTe/bLHOM MPOrpaMMbl

IIponiecc u3ydyeHus AUCUUILIMHBI HAalpaBjieH Ha (OPMHUPOBAHUE CIETYIOIUX 3JIEMEHTOB
komneteHMi B coorBerctBuu ¢ ®PI'OC BO, OIl BO u nmpuoOpereHust cienyromux 3HaAHUMH,

YMGHI/Iﬁ, HaBBIKOB U (I/IJ'II/I) OIIbITa JCATCIIbHOCTH .

Dopmupyemas
KOMMNeTeHIHs
(koa u opmyIHpPOBKA)

HNaankaTop 10CTHKEHUSA
KOMIeTeHIIN U
(kox M popMyJIHpPOBKA)

Ilepeyenn
IUIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHus

OowenpodgeccuoHaJbHbIe KOMIIETCHIHH

OIIK-4

Criocoben
aHAM3UPOBATH
(hH3HYECKYIO
CYIIHOCTb SIBJICHUI U
MIPOIIECCOB, JIKAIINX B
OCHOBE
(GYHKIIMOHUPOBAHUS
MHUKPOJIEKTPOHHOMN
TEXHHKH,

MIPUMEHSTh

OCHOBHBIE (hM3MUECKHE
3aKOHBI U

MOJICIH [Tl PEIICHUS
3a1a4
npohecCHOHANBHON
JIESTEIIbHOCTH

H-OIIK-4.2

3HaeT OCHOBHBIE 3aKOHBI
ANEKTPUIECTBA U
MarHeTu3Ma, MeXaHUKH,
TEPMOJMHAMUKH U
MOJIEKYJISIpHOH (DH3HKH,
OCHOBBI TEOPUH KOJieOaHUit
U BOJIH, OIITHKH,
pENATUBUCTCKON 1
aTOMHOH (pr3nkn

3naer:

OCHOBHBIC ITOHATHUA U 3aKOHbI MCXaHUKU,
MOJICKYJISIPHON (DU3UKH, DIICKTPUIECTBA U
MarHeTu3Ma, TEPMOIUHAMHUKHI, ONTHKH H
aTOMHOH (pu3HKH;

HU-OIIK-4.3

VMeer HCIOIL30BaTh
MaTeMaTUYECKHE MOJeIn
(hM3UIeCcKuX SBICHUN U
ITPOILIECCOB.

YMeeT pemaTth THIIOBbIS

Ymeer:

HCITOJIL30BaTh MaTeMaTHIEeCKHE MOJCIIH
(hM3UYECKUX SIBJICHUH U IIPOIECCOB, pellaTh
TUIOBBIC TIPUKIIAIHBIC (HU3UYECKUE 331291
AHAJIMTUYCCKH U YHUCIICHHO,

CnayXuT OCHOBOM MJii HW3YYEHHUS
cpencraa




3aJay4u.

IPUKIagHBIC (1)PI3I/I‘-ICCKI/I€

H-OIK-4.4

Bnaneet meTogamu
HCCIIEeIOBaHNS (DU3MUECKUX
SIBJIEHUW U MPOLECCOB

Biaapeer:

METOIaMH1 MCCIICAOBAHMS (PU3UUECKUX
SIBIICHUH ¥ MTPOIIECCOB Ha OIBITE, HABBIKAMU
M3MEpPEHUI U 00pabOTKY UX PE3yJIbTATOB C
MoJydeHueM HH(DOpManuu 00 HCCIeTyeMbIX
CBOHMCTBaxX (PU3HUECKUX OOBHEKTOB.

4. O0beM, CTPYKTYpa U CO/iepKaHMe TN CHUTITHHbI

OO01mmas TpyI0eMKOCTh TUCIUIUIHHBI cocTaBiseT 11 3adeTHbix eaunumil, 396 akaj. 4acos.

Ne Tembl (pa3aebl) Buabl yueOHbIX 3aHSTHIA, DopMbI TEKyLLIET0
n/n AUCUUILIMHBI, BKJIIOYAsI CAMOCTOSITETBHYIO KOHTPOJIsI
UX co/iepKaHue padoTy CTYAEHTOB, ycneBaeMocTH
U MX TPY/10eMKOCTh U MPOMEKYTOYHOI
(B akajileMH4eCKHUX Yacax) aTTecTaluu
e KonrtakrHasi pa6ora
)
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1 |MexaHuka MaTepuaibHOR 2 6 2 1 4 |[IpoBepka BemeHUs
TOYKH KOHCIICKTOB
2 |[uHammuka mpocTHIX cucteM | 2 6 2 1 4 |llpoBepka 3ama4
3 |HewHepumambHbIE CUCTEMBI 2 6 2 1 5 |I[IpoBepka KOHCIIEKTOB
OoTCuéra ITposepka 3anau
4 |HebecHast MexaHUKa U 2 6 2 1 5 |KomnokBuym
rpaBHTALUS ATTectanys B JeKaHaT
5 |Mexanuka TBEpAOroO TENA 2 6 2 1 4 |llpoBepka 3ama4
6 |MexaHHKa )KUAKOCTEH 2 6 2 1 4 |IlpoBepka KOHCIEKTOB
7 |Kunernyeckas Teopus ra3oB | 2 6 2 1 5 |[IpoBepka 3aga4
8 |fIBnenms mepeHoca B razax 2 6 2 1 5 |IIpoBepka 3amau
2 0,5 | 33,5 |9k3amen
Bcero 3a 2 cemecTp 48 | 16 10 | 0,5 | 69,5
144 akap. yaca
9 |Meromabl 00pabOTKU JaHHBIX | 3 2 4 | VeauBuayalbHBIA OTIPOC
WU3MEPEHUI
10 |[IpakTHKyM [0 MEXaHUKE U 3 2 16 16 |Cnaua 4 na6. pabot u3
MOJIEKYJSIPHON (H3HKe crncka pador 1 — 8
11 |2nexTpocTarrka 3 8 2 2 5 |Arrecranus B nexaHar
12 |DnexTpuyecKkue TOKU 3 4 2 2 5 |I[IpoBepka KOHCIIEKTOB
13 |MarsauTocTaTHKa 3 8 2 2 5 |Ilposepka 3a1au
14 |OnexTpomarHuTHas 3 8 2 2 5 |I[IpoBepka KOHCTIEKTOB
WHIYKIIHs, KOJIeOaHus 1 [Iposepka 3ampau
BOJIHBI
0,3 | 3,7 |3auér
Bcero 3a 3 cemecTp 32| 8 |16 | 8 | 0,3 | 437




108 akan. yacoB
15 |[IpakTHKYM 10 4 8 12 |Cnaua 3 1a0. paboT u3
AIIEKTPOMArHETH3MY ciucka pador 1 — 6
16 |Havana TepMOIMHAMUKH 4 8 4 2 8 |[IpoBepka 3amau
17 |Cratuctuueckue 8 4 2 8 |KomnokBuym
pacrpeeneHus ATTecTanys B IeKaHAT
18 |Ontmka 4 8 4 2 8 |[IpoBepka KOHCIIEKTOB
19 |Heknaccuueckas Gpusuka 4 8 4 2 8 |[IpoBepka 3amau
2 | 05 | 33,5 [9k3amen
Bcero 3a 4 cemecTp 32 16| 8 |10 05 |7715
BCEI'O 112 40 | 24 | 28 | 1,3 |190,7

Conep:xaHue pa3iesioB JUCHUIIIHHBI:

1. Mexanuka MaTepHaJIbHON TOYKH

1.1. Kunemaruka matepuanbHOW TOYKH. OCHOBHBIE XapaKTEpUCTHKHU JBHKeHUs. [loHsTHE O
CUCTEME OTCUETA. 3aKOH CJIOKEHHUS JBUKCHHUN. 3a1a4y Ha PACUYET INIOCKOTO IBUKEHUS.

1.2. lunamuka mMatepuaabHOoi Touku. VHepruanpHble cuctemMbl oTcuéra. CrocoObl U3MEpEeHUs
Mmacchl ¥ cuibl. 3akoHbl Hetotona. Ilpunnun otHocutensHocTH anunes. [Ipsmas u oOparHas
3a/1a4a JUHAMUKU.

1.3. Cuna tsxectu u Bec. Jpyrue Buasl cuil. OnbiTel ['annines ¢ majeHueM U CKaTbIBAHUEM TEJ
[0 HAKJIOHHON IIJIOCKOCTH. 3aJayd O BEpPTUKAJIbHOM JBM)KEHHU Tejla C YYETOM CHIIbI
COINPOTHBIICHUS BO3yXa.

1.4. Pabora m kuHernyeckass sHeprusi. KoHcepBaTuBHbIE CWJIBI U IOTEHLMAJIbHAs SHEPTUS.
[TpyMeprl IUCCUNTATUBHBIX U THPOCKONMYECKUX CHJI. 3AKOH U3MEHEHUS MEXaHUUYECKON SHEPrUU
MaTepUAIbHON TOYKHU.

2. /InHaMHKa MPOCTHIX CUCTEM

2.1. JluHaMuKa CHCTE€Mbl MaTepUAIbHBIX TOYEK. 3aKOHbI M3MEHEHUs HMIIYJIbCca U HHEPIUu.
Teopema o ABM>KEHUHU LIEHTpa Macc. 3a/lad Ha CKOJIbKEHNE B3aUMOEHCTBYIOLINX TEl.

2.2. 3aKOH COXpaHEHMs HUMIYJIbca U €ro pojib B OIpPEJIeJeHUN HMHEPTHOM Macchl Tell.
AJIMTUBHOCTh Macchl M 3aKOH €€ COXpaHEHHs. 3aJauyd O OaJUIMCTUYECKOM MasiTHUKE U
cTpenbOe U3 MyLIKH.

2.3. Ompenenenne MOMEHTOB MMITYJIbCAa M CHJIBL. YPaBHEHHWE MOMEHTOB Ul MaTepHaIbHOMN
TOYKH M CHUCTEMBI TOYEK OTHOCHUTEIBHO HENOABIKHOTO Hayaja. 3aKOH COXpaHEHHMs MOMEHTa
UMITyJIbCA.

2.4. KonebarenbHoe gBwxkeHue. [‘apmonHnmdeckue konebGanus. Omnbitel [amumes ¢
MOJIBELIEHHBIMU TelaMH. 30XpOoHHOCTh KoJIeO0aHuN MaTeMaTHuecKoro MasitHuka. Mzooperenue
I'rolireHcOM MasiTHUKOBBIX YacOB.

3. HeuHepuuaJjibHbIe CHCTEMbI OTCUYETA

3.1. HeunepuuanbHble cucteMbl oTcuéta. IlocTynaTensHas U eHTpoOeXHas cujla UHEPLMH, UX
nposieneHus. [llnpoTHas 3aBUCMMOCTb YCKOPEHHSI CBOOOIHOTO 1A ICHUSI.

3.2. Cuna Kopuonuca u e€ mnposiBieHHs. 3agayd O JBM)KEHUM Tejla Ha BpallaroieMcs
TOPU30HTAILHOM JHCKE (BIOJIb TPAHUYHOTO OOPTHKA U PaJHAILHOTO pedpa), 3aa4a 0 OOKOBOM
OTKJIOHEHUH apTHIIEPUNACKOro cHapsana. MasatHuk dyko.

4. HeOecHast MexaHMKa U IPABUTALIUA

4.1. 3akonsl Kennepa u 3akoH BcemupHoro Tsrorenus Hetorona. BeiBoj 3akoHa momniaaeit u3
3aKOHAa COXpPaHEHWsI MOMEHTa umnysbca. OmnpeneneHre OTHOCUTENbHOW Macchl CosHIIA U
IUTAHET 1O JBMKEHUIO X CIIyTHUKOB.

4.2. YpaBHeHHE paJalbHOTO IBIDKEHHS Tena B mose TaroreHus ConHna. THIBI TpaeKTOPHIA.
YpaBHEHHE TPAcKTOPUM KOCMHUYECKOIO Te€la B NOJSAPHBIX KOoopauHaTax, €€ mapameTpbl. O
koMmere ["annest.



4.3. TlpuHuMO CyNEpHoO3UIMH CHJI TATOTEHUS. 3ajada Ha pacuy€T TPABUTALMOHHOIO MOJIS
OJHOPOJIHOM cdephl U mapa. Mi3Mepenne rpaBUTallMOHHON TOCTOSHHOW (ombIThl KaBenauia u
Kommn).

4.4. PaBeHCTBO (PKBHBAJICHTHOCTh) MHEPTHON W TpaBUTAIMOHHOW Macc. OOOOMIEHHBIA 3aKOH
cBoOoHoro nanenus ['anunes. Ero nposepka HetoTonom, beccenem u Dtermem.

5. Mexanuka TBEpao0ro rejia

5.1. Kunemaruka TBEporo tena. CBs3b YIVIOBBIX U JMHEMHBIX KMHEMATHUUECKUX BEIMYUH JUIS
yucToro BpamieHus. Teopema Diinepa. OCHOBHas KUHeMaTH4deckas hopmyJia.

5.2. Jlunamuka TBEPAOro Tena. YpaBHEHHE BPAIATEIbHOTO IBUXKEHHUS TeJla C HEMOIBHUKHOMN
OCbI0. AHAQJIOTHS C MOCTYIATEIbHBIM JIBH)KEHHEM. KuHeTnueckas SHEpruss 1 MOMEHT MHEpPLUUU
tena. Teopema Illtelinepa. 3agaun Ha KaueHUE KPYIJIBIX TEIl.

5.3. YpaBHeHHE MOMEHTOB Ji1 TBEPIOTO Teja C HEMOJBMKHOM TOUKOW. 3ajaya O JABHKEHUU
rupockomna. Ckopocts npeneccuu. Cuia, 1eMCTByOMIas Ha Onopy.

6. MexaHuKa ;KHIAKOCTEH

6.1. OOmue cBoiicTBa >XHIKOCTEH (TEKydecTh, CXKUMaeMocTh). 3akoH Ilackans. BeiBox
ypaBHeHHUs ruapocTtatuku. Ero pemienue mis 3emHoro mapa 0e3 yuéra BpamieHus. BrnusHue
BpaieHus 3emiu Ha e€ hopmy.

6.2. Pemienue ypaBHEHHUS TUAPOCTATUKH (TAa30CTATUKH) ISl U30TEPMUUYECKON aTMocgepsl.
Bbapomerpudeckast popmyna. Y€t rpaguenTta Temneparypsl B Tpornochepe. Pacuér naBnenus Ha
BEpLIMHE DBepecTa.

6.3. Kunematuka sxunakoctu (Jinep, Jlarpamk). Tpaekropun xunkux yactuil. JIuaum u Tpyoxu
TOKa. YpaBHEHUE HEPA3PhIBHOCTH. TeUeHHE KUAKOCTU B TpyOE MEPEMEHHOIO CEUEHUSI.

6.4. lunamuka uacambHOM KXUAKOCTH. YpaBHeHue Diinepa. Murterpan bepuymmm. Mcredenne
KUJKOCTU U3 O0TBepcTHs B cocyae. O6 arMocepHOM BUXpe (LIMKIOHE).

6.5. BHyTpeHnHee TpeHHE B KUAKOCTSAX. 3aKOH Bsi3kocTH HproTona. CrampoHapHOE TEYEHHE B
kpyrioit Tpyoe (ombiTel I'arena u Ilyaseitns). ®opmyna CTokca sl CHIIBI CONPOTHBIICHUS
JIBWKEHHUIO 1mapa. Kpurepuit Pelinosnbaca.

7. Kunerudeckasi Teopusi ra3zoB

7.1. ATtomHO-MOJIEKyJIsIpHas rumnote3a. B3BemmuBanue ra3zoB. 3aKOHbI OCTOSIHCTBA COCTaBa U
KpaTHBIX OTHomieHui. 3akoH ['eii-Jlroccaka 111 00BEMOB Ta30B W THUIOTE3a ABOTapo.
Omnpenenenne OTHOCUTENIBHBIX MAacC aTOMOB M MOJIEKYJI.

7.2. Mogens uneanbHoro rasa. OnpeneneHnue aBjieHus ra3a Ha cTeHKy. OCHOBHOE ypaBHEHUE
KHHETHUYECKOW TeopuH. 3akoH [lanbTOoHA U €ro poJib B PU3NUECKON HayKe.

7.3. Onpenenenue temmnepatypsl (mkana KenpBruHa). YpaBHEHHE COCTOSHUS HUJEABHOTO Tasa.
Pacnipenenenne KWHETUYECKON 3HEPTUU TEIJIOBOTO JABMXKEHHUS IO CTETEHAM CBOOOJBI MOJIEKYII.
[TocTostnnas bonbiMana u yncino ABoraapo.

7.4. bpoyHoBckoe aBmxenue. @opmyna DiiHmTeHa. Pacnipenenenue yacTuil B moJie TSKECTH.
3akon bonbivana (o6muit ciydait). Onpenenenue noctostHHON bonbiimana u3 onbiToB [leppena
n Kanmepa.

8. SIBieHns mepeHoca B rasax

8.1. Yacrora CTONKHOBEHMH W JUIMHA CBOOOJHOTO Tpobera yactuil B Traze. DPPeKTHBHOE
ceuenue, Gopmyna Cézeprenaa. 3aKOoH pacrpeieseH s Mo aOCOMOTHRIM 3HAYEHHUSIM CKOPOCTEi
moutekys (MaxkcBein) 6e3 BbIBOIA.

8.2. Camonu¢¢ysus B razax. 3akoH @uka u ypaBHenue nupdy3un. Korpduument nuddysun u
MOJABMKHOCTh YacTUIl (COOTHOIeHUE JDiHmTeWHa). Omnpenenenne KodPGUIMEHTa B3aUMHON
muddy3uu razoB Hz u CO2 u3 onbita Jlommunra.

8.3. Bsskocth razoB, ¢opmymna Makceemna. Omnpenenenne JIOMMUATOM pa3MepoB MOJEKYI
BO3/1yXa U UX IUIOTHOCTH MPU HOPMAJIbHBIX YCIOBUSX.

9. Metoabl 00padoTKH JaHHBIX U3MepPeHU i

Obmee Bcrymiuenue. Mcrounuku u Buapl norpemHocteil. OrOpakoBka rpyObix ommbok. O
TOYHOCTH  u3MepeHudl u  pacuéroB. OmUOKM  KOCBEHHBIX  H3MepeHuil. AHammu3
IKCIIEPUMEHTAJIbHBIX 3aBUCUMOCTEN. KOMIBIOTEPHOE MOAENINPOBAHNE CITYYalHOTO IIpOLECCa.
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[1o HauanpHOM T1aBe [6] crKMCKa a) OCHOBHOM JIMTEPATYPHI.

10. IIpakTHKYM 10 MeXaHUKe U MOJIEKYJIAPHON pu3nke

Jlabopatopubie padboTbl 1 — 7 u3 [6] criricka a) OCHOBHOU JIMTEpaTyphl U 1abopaTopHas pabora 1
u3 [7] circka a) OCHOBHOM JIUTEPATYPHI.

11. DnekTpocraTuka

11.1. HavaneHele cBenenus o6 anexrpudectse ([rode, Knetict, ®panknmn, Puxman). [Ia poma
anektpuuectBa. Jleinenckas Ganka. 3akoH Kymnona. HampsikeHHOCTh 3JEKTPUYECKOTO IOJIS.
Cunossble muHUU T0JIs. [IpUHLIKIT CyTIepIO3UIIMH.

11.2. Tlorok Bektopa E. Teopema I'aycca ans snektpuueckoro moisi. Pabora snekTpudeckoit
cunbl. TeopeMa o mupkyssuuu Bektopa E. IlpuMeHeHne MHTErpalbHBIX TEOpeM Uil pacuéra
ANEKTPUYECKHUX TOJIEH.

11.3. TloTeHUMaNn SIEKTPHYECKOrO MHOJs. PaBHOBecHe 3apsjoB Ha IIPOBOJHHKE. EMKOCTH
YEIMHEHHOIO MPOBOJHMKA U KOHAEHCATOpa. ODHEprusi CUCTEMBbI 3apsiioB U KOHJAEHCATOpA.
ATMOC(EepHOE ITEKTPUUECTBO.

11.4. DnexTpuyeckoe mMojie B AMAIEKTpUKaxX. JIMIMONbHBIA MOMEHT MOJEKylbl. Bekrtop
NOJIIPU3ALUU U BEKTOp 3JIEKTpHueckoro cMmeuieHus. Teopema [Maycca st ausnexkTpukoB (0e3
BbIBOJ1a). KOHZIEHCATOPBI C TUANEKTPUYECKON BCTaBKOM.

12. DnekTpuyecKue TOKH

12.1. V3yueHune raJibBaHWMYECKHUX SBJICHUN. DieMeHThl BonbTa. M3Mepenue 3apsiioB ¥ TOKOB.
3akoH Oma B o00ObluHOW UM JguddepeHumanbHoil dopme. [IMOTHOCTH TOKa W yAedIbHOE
conpotusiieHue. 3akoH Jxoyns — Jlenua.

12.2. Toku B Metaimax u dnekrtponutax. I[IpoBoaumocts MetamnoB (teopus J[pyne).
[TonBUXKHOCTH HOCHUTENEH 3apsAa, UX KOHLIEHTpaluus U AjauHa npoodera. Jlucconuaius MOIEKY
B pacTBopax. DuekTpoiu3. 3akonsl Papanes, ux HayuyHoe 3HaueHue (CToHei).

12.3. Tlonatue 00 »smekrpomBukymeil cuie. [lageHue mMoTeHIMana HAa ydacTKe LENH C
UCTOYHUKOM 3.1.Cc. OTKpbITHE TepMoaiekTpuueckoro pdekra (3eedek). [Ipumenenue tepmo-
s.1.c. B onbitax OMa. [IpaBuna Kupxroda asist pa3BeTBICHHBIX IIeTICH.

13. MaraurtocTraTuka

13.1. MarnutHoe mone B BakyyMe. OTKpeiTHE OpcTena M 3aKOH B3aMMOJCHCTBHS TOKOB
(Amnep). IlonsaTue o mMarHuTHOM MOMeHTe. OmnpeaeseHue MarHUTHOM MHIyKIMU. 3akoH buo-
Cagapa-Jlannaca. [IpuHImn cynepno3uiuy Jyisi MAarHUTHBIX TOJIEH.

13.2. BuxpeBoil XapakTep MarHMTHOro mojs. MarHuTHas WHIYKIMS MO TNPSMOro TOKa.
Teopema o HUPKyISAUU. MarHUTHOE T0JIE B COJIEHOUE U TOPOUIE.

13.3. Onucanue nons B MarHeTukax. BekTop HaMarHMUMBaHUS M HANPSHKEHHOCTH MAarHUTHOTO
nosisi. TeopeMa o UPKyJSUU 101 B BellecTBe (0e3 BrIBoJa). E€ mpuMeHeHne K COJIeHOUIY ¢
HaMarHUYMBAIOIIUMCS CEPACUHUKOM.

13.4. 3akoH Ammepa JJis TOKa B MarHUTHOM Tiojie. JIelicTBHE MarHWTHOTO TOJII Ha KOHTYp C
TokoM. Cuna JlopeHua. /[BukeHue 3apspK€HHOM 4YacTMIIBI B MarHUTHOM TMosie. MarHUTHbIE
JIOBYIIKH 3apsDKCHHBIX YacTHII (paJualliOHHBIC Mosica 3eMITH, YCTAaHOBKU ToKaMak).

13.5. JIBuxeHue 3apsHKEHHBIX YacTUI[ B CKPELIEHHBIX MAarHUTHOM M JJIEKTPUYECKOM TOJISIX.
DNeKTpoHHOIy4YeBass TpyOKka. ONBITBI MO HM3MEpPEHUto sjaemeHTapHoro 3apsiaa (x.Tomcos,
Munuken).

14. DyekTpOMArHUTHAS UHAYKIMS, KOJIeOAHUSA U BOJIHBI

14.1. SBnenue snekrpoMarHuTHoW uHAYKIMH. [IpaBuno Jlenna u 3akon @apanes. I.1.c.
uHAyKuuu u cuia Jlopenna. CaMOMHAYKLKS KOHTYpa ¢ TOKOM. UHIyKTUBHOCTD COJIEHOMIA.
14.2. Toku mpu pa3MbIKAHUM U 3aMBIKAaHUM LEMH C KaTyIIKOM WHAYKTUBHOCTH. DHEPrus
MarHUTHOTO TIOJIsL. B3anMHast HHAYKIINST KOHTYPOB ¢ TOKaMu. VX sHeprusi.

14.3. VYpaBuenue konebarenbHOro KOHTypa. CBoOOIHBIE 3aTyxaroliue KosebaHus. Hx
XapaKTEPUCTHKH, allepHoAndecKuii pexkuM. [loTHOe compoTHBIeHNE KOHTYpa (MMIIEIAHC) TIPH
BKJIIOYEHUH B €T0 IeMb IepeMEHHOHN (rapMOHUYECKOI) 3./1.Cc. Pe30HaHC HanpsKeHUH.

14.4. BuxpeBoe anexTpuueckoe nojie. [loHstre o Toke cMmemieHus. YpaBHeHHs MakcBeiia B
UHTerpanbHOl U auddepenunansroi hopmax. MatepuanbHble COOTHOIICHUS.



14.5. BonHoBoe ypaBHEHME AJIs 3JEKTPOMAarHUTHOIO noJjs. Ilnockas anekTpoMarHuTHas BOJIHa,
CKOpoCTh €€ pacmpocTpaHeHus. lccinemoBaHue 3IEKTPOMArHUTHBIX — BOJH  [epuem.
DnexkTpoMarHuTHast 3Heprus u Bekrop IloiiHTHHTa.

15. IIpakTUKYM 110 3JIeKTPOMATHETU3MY

JlaboparopHbie pabOTHI

1. 3yueHue 31eKTpOoCTaTHIECKOTO MOJIsl Ha (PU3UIECKON MOJIeTTH C TIPOBOIAIICH TUIACTHHOM.

2. KoMnbproTepHOE MOZICIMPOBAaHHE MarHUTHBIX ToJieil B mporpamme QField.

3. 3MepeHune ropu30HTaIbHON COCTABIISIIONIEH MAarHUTHON MHIIYKIIMU OJIs1 3EMJIH.

4. Ilposepka 3akoHa OMa /1J1s1 IEPEMEHHOT0 (CHHYCOUJAIBHOTO) TOKA.

5. UccnenoBanue sBIeHUN pe30HaHCa B KOJIeOATeTbHOM KOHTYpE.

6. M3ydeHne nepexoIHbIX IPOLECCOB B LIENU C KOHJIEHCATOPOM U COJIEHOUIOM.

16. Hauajia TepMOIHUHAMUKH

16.1. TlomsiTme o TepMOIWHAMUYECKOM paBHOBecwHu. OOmee Ha4amo TEPMOJUHAMUKHU.
MakpormnapameTpsl U ypaBHEHUSI COCTOSTHUS. PaBHOBECHBIE MPOLIECCHI.

16.2. Makpockonudueckass pabota B pas3HbIX mpormeccax. Pabora Hajg cucTeMO B
aauabatuueckoi obonouke. OmpeneneHre BHYTpEHHEH 3Hepruu U TeruioThl. [lepBoe Hawano
TepMorHamMuKu. TennoémMkocTs. YpaBHenue Maiiepa.

16.3. KoaddunueHt none3noro AeicTBus (K.I1.11.) TEIJIOBOM MamiHbl. DOPMYITHPOBKH BTOPOTO
Havana TtepmoauHamuku (Tomcon, Kiaysmyc). Wx skBuBaneHtHOCTh. OOpartumblie U
HeoOpaTtumeble nporiecchl. CBs3b 00pPaTUMOCTH U PaBHOBECHOCTH.

16.4. YpaBHeHue paBHOBECHOTO aamadatudeckoro mporecca. K.m.a. nukina Kaprao. Teopemsr
Kapno ansa TemnoBeix mamuH (0e3 gokaszatenscTBa). Teopema Kiaysuyca ans npuBen&HHBIX
Ter1oT. TepMoauHaMU4ecKoe ONpeaesieHUE SHTPOIIUH.

17. CraTucTuyeckue pacnpeesieHust

17.1. DnemenTsl TeOpUM BeposTHOCTEN. [IoHATHE O 3aKOHAX pacHpeeneHus Il IUCKPETHBIX U
HENPEPBIBHBIX CIy4yalHBIX BelduuuH. VX ompenenenue B ombitax IleppeHa ¢ OpoyHOBCKUMU
yacTuaMu 1 onsitax llltepHa n Diaapuka ¢ aTOMHBIMU MTyYKaMHU.

17.2. ®nykryallumi MHUKpPO- U MaKpOCKOMHMYECKHX BenuduH. OmnpeneneHue QIyKTyaruii
CKOPOCTM M KHHETMYECKON 5HEpPrMM MOJIEKYJIbl [0 3aKOHYy pacnpezaeineHuss Makcemia.
@yKTyallud KHHETUYECKON SHEPTUU ra3a B TEPMUUYECKOM PaBHOBECHUH.

17.3. Mogenp gactuil B simuke. CTaTHCTUYSCKUN BEC MAaKPOCOCTOSIHUS cucTeMbl. [ToHsTHE 00
SHTPOMNHH Kak Mepbl Oecriopsnka. O ¢popmyne bonbiiMana.

18. OnTuka

18.1. OcHoBHBIe 3aKOHBI ONTHKW. HawanbHble mpencTtaBieHus o npupoae cBera (Hpiorow,
['toiirenc). Ckopocth cBeta B mpo3pauHon cpene. [Ipunnun depma. CBETOBOM MOTOK U €r0
XapaKTEPUCTUKH.

18.2. Tlomsitme o0 CBETOBOW BONHE, €€ XapakTepucTukh. KorepeHTHOCTh. OTMBITH IO
untepdepenimn ['pumansan u FOnra. Kosdduimentsr oTpakeHuss U MPOXOXKIACHUS CBETa MPHU
HOpMaJIbHOM NaJICHUU Ha TPaHMILy pa3jiesia Mpo3padyHbIX Cpe.

18.3. Tudpaxus cBera. Ilpunmun Ioiirenca — @penens. Pacuér 3on Openens. Audpakius
IIPU OCBEILIEHUU KPYTJIOTO OTBEPCTUSI U AMCKa. PacuéT MHTEHCUBHOCTH CBETa B IIEHTPE 3KpaHa.
ITaruo Ilyaccona.

18.4. udpakuus @paynrodepa ot mmenu. JudpakmnuonHnas pemérka. EE Buapl wu
XapaKTePUCTHKH (YTII0Bast AUCHEPCHs, AUCIIEPCUOHHAs 00JacTh M pa3peliaroiiasi CioCOOHOCTh)
B Ka4eCTBE CIEKTPAIHHOTO Mpubopa.

18.5. ActpoHomuueckue usmepeHusi ckopoctu cera (Pémep, bpennu). Usmepenue ckopoctu
cBeTa B 3eMHBIX ycioBusax (®Puzo, dyko, Maiikenbcon u Mopmm). [lorcku mupoBoro sdupa.
[TocTynatel DHHIITEHHA.

19. Heknaccuveckasi puszuka

19.1. CneumanbHas Tteopusi oTHocuTenbHOCTU. IIpeoOpasoBanusi JlopeHua, uX cleacTBUS.
OddexTrl cokpalieHusi AIMHBI TPEeIMETOB U 3aMeIeHHs] BpeMeHH. VX skcrnepuMeHTalbHOe



MOATBEPXKIEHUE B OMBITax ¢ p-Me3oHamu. Oddexr Jommuepa. PenstuBuctckas macca u
SHEPrusl.

19.2. TIpennochlIKM KBAHTOBOW TEOPHH CBETA. 3aKOHBI TETUIOBOTO M3NydeHusi. Gopmynsl Panes
— Jlkunca u Ilnanka (6e3 BbIBoma). 3akoHbl (GoTtodddekxra. CBETOBBIE KBAHTHI DWHINTEIHHA.
O dexr Komnrona. J[BoiicTBeHHas MpUpoIa CBETA.

19.3. Atomusie criekTpbl. Mogaenp aroma Tomcona. PagmoaktuBHOCTH (bekkepenb, cymnpyru
Kroopu). Omertel Pesepdopma mo paccesnuto a-dactuin. Ilocrymater Bopa u ero momens
BOIopoaHOro atoma. [IpoTuBopeunBoCcTh GOPOBCKOI TeOpHUH.

19.4. Tunote3a ne-bpoiins 0 BOJNHOBBIX CBOMCTBaX MHUKpoyacTull. KBaHTOBO-MexaHHWYeCcKOe
onucanue wux cocrosHusA. YpaBHeHue Illpenunrepa. CooTHOLIEHHWE HEONPEAECICHHOCTH
["aiizenbepra. KBantoBaHWE SHEPTUN YACTHUIIBI B OECKOHEYHO IITyOOKOW MOTCHIIUATBHOU sIME.

5. O0pa3oBaTe/ibHbIe TEXHOJIOTHMH, B TOM 4YHCJIe TEXHOJIOTHH IJIEKTPOHHOIO O0y4eHUs: H
AUCTAHIMOHHBbIE 00pa3oBaTe/ibHbIE TEXHOJOTHMH, HCHOJIb3yeMble NPH OCYIIECTBJIECHHHU
00pa3oBaTeIbLHOIO Mpolecca Mo TUCIUNIHHE

B nporecce 00ydueHus: UCTIONB3YIOTCS clelytolue 00pa3oBaTeIbHbIe TEXHOJIOTHU:

AxajeMHYecKasi JeKIHA C 3JIeMEHTAMHU JIeKIMU-0ecelbl — II0CIIEJ0BATEILHOE H3JI0-
JKEHUE MaTepuasa, OCYIIECTBISIEMOE IPEUMYILIECTBEHHO B BHUJIE MOHOJOra IpernojaBaTels.
DneMeHTHl JIeKIUU-0ecenbl 00eCneunBalOT KOHTAKT TpenojaBaresi ¢ ayIuTopuei, dYTo
IO3BOJISIET TNPUBJIEKaTh BHUMAHUE CTYJEHTOB K HauOosiee BaXKHBIM TeMaM JIMCLUIUIMHBL,
aKTUBHO BOBJIEKAaTh HUX B Y4YEOHBIN IpOLECC, KOHTPOIUPOBATH TEMIl H3JIOKEHHUS Y4EOHOTO
MaTepuaia B 3aBUCUMOCTH OT YPOBHS €TI0 BOCIIPUATHS.

IIpakTHYeckoe 3aHSATHE — 3aHIATHE, ITOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUH M
HaBBIKOB I10 3aKPEIUICHUIO ITOJYYEHHBIX Ha JICKIIUY 3HAaHUMH.

Koncyabrauum — BUI y4eOHBIX 3aHATHH, SBIAIOMUICS OJHOH U3 (OpM KOHTpPOIIS
CaMOCTOSITENIbHOW ~ paboThl  cTyJeHTOB. Ha KoHCymbTamusx 1o mOpock0e CTYIEHTOB
paccmaTpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHl IpU OCBOCHMM Marepualla JUCLUILIMHBI,
[IPENOJaBaTellb OTBEYAaeT HAa BOIPOCHI CTYIEHTOB, KOTOPBIE BO3HUKAIOT Y HUX B IIpoLEecce
CaMOCTOSITENIbHOM pabOTHI.

JlaGopaTopHas padora — opranu3zanus yueOHoil paboThl ¢ pealbHbBIMH MaTepUATbHBIMU
U HMH()OpPMAMOHHBIMU OOBEKTaMH, SKCIEpHMEHTalbHas paboTa C aHAJIOTOBBIMH MOJEISIMU
peasbHbIX 00BEKTOB.

6. IlepeueHb JIMIIEH3MOHHOr0 M (MJIM) CBOOOJHO PACHPOCTPAHSIEMOro IMPOrPaMMHOIO
o0ecreyeHusi, MCNOJIb3YyeMOro IPH OCYLIECCTBJICHHHM O00pa3oBaTeJBLHOIO Iponecca Io
AUCHHUILIMHE

B nporecce ocymiecTBieHns 00pa30BaTEIFHOTO MPOIIECCa UCTIONB3YIOTCS:

s (pOpMUPOBAaHUS TEKCTOB METOJUYECKUX MaTepuajoB JUIsl J1abOpaTOpHBIX padorT,
POMEKYTOUYHOW W TEKYIIeW AaTTeCTallud, a TaKKe OTYETOB CTYAEHTOB IO JIaOOpaTOPHBIM
paboram:

— maketsl Microsoft Office u Open/Libre Office;

s pacuéra Gpopmyir:

— nporpamma Wolfram Mathematica;

11 00pabOTKU Pe3yNIbTaTOB JaHHBIX

- Excel.



7. IlepeyeHb COBpeMeHHBIX NPO(EeCCHOHAJBHBIX 0a3 JaHHBIX H HMH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YeMbIX NPH OCYIIECTBICHHH 00pa30BaTe/IbHOIO NpoLecca mno
AUCHHILINHE (PU HE00X0AMMOCTH)

B mpomecce ocymectBieHus —00pa3oBaTENBHOIO — Tpolecca MO  JAUCLHUIUIMHE
UCTIOJIB3YIOTCS:

- ABTOMaTu3upoBaHHas 6ubmmoreyHo-uHpopmanuonnas cucrema «bYKNU-NEXT»

http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0nOIMoTeuHas cucrema «HOpait» https://urait.ru

- DnekTpoHHO-0nbOIMoTeuHas cuctema «KoHncynbTant CTyneHTa

https://www.studentlibrary.ru/

- DiekTpoHHO-0ubaKOTeuHas cuctema «Jlanby http://e.lanbook.com/

8. IlepeuyeHb OCHOBHOII ¥ [JONOJHUTEJILHOW Y4yeOHOIl JHUTepaTypbl, PpecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANMOHHON ceTH «HMHTepHeT» (NIPHM HEOOXOAMMOCTH),
PeKoOMEeHIyeMbIX /1JIs1 OCBOEHHS 1M CHUIITUHbI

a) OCHOBHAasl JIUTEpaTypa
1. CaenbeB U. B. Kypc o6meit ¢usuku. T.1. Mexanuka. MonekynspHas ¢pusuka u
tepmoguHamuka. — M.: KHOPYC, 2009. https://matematika76.ru/fm/caBenses_1.djvu
2. Uponos U. E. 3amauu no oOuieit gusuke: yued. mocodbue - Mocksa: JlabopaTopus
3HaHuH, 2017. https://www.studentlibrary.ru/ru/book/ISBN9785001014911.html
3. Murpodanos B. A. M30panHsble 3a1aun 1o MexaHuke. - Spocnasib: Spl'Y, 2010.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100705.pdf
4. MurpodanoB B. A. Dusmuueckas naGopaTopus A MaTEeMAaTUKOB: IMPAKTUKYM —
SIpocnasne: SApl'Y, 2021. http://www.lib.uniyar.ac.ru/edocs/iuni/20210702.pdf
5. MutpodanoB B. A. JlaboparopHble pabOThl MO MOJEKYISIPHON (U3HKE: METO/.
yKa3aHus SApocnasib: Apl'Y, 2007.
http://www.lib.uniyar.ac. ru/edocsllun|/20070707 pdf
6. 3umuH C. [1. ®uznueckuil MpakTUKyM MO 3JIEKTPUUYECTBY U MarHeTu3My - SIpociaBib:
SpI'Y, 2010. http://www.lib.uniyar.ac.ru/edocs/iuni/20100704.pdf

0) 10MOJIHUTEIbHAS JIUTepaTypa
1. Bonnapes, b. B. Kypc oOmelt ¢usuku B 3 kH. Knura 1: MexaHuka : y4eOHUK JUIs
By30B / b. B. Bonmapes, H. II. Kanamnukos, I'. I'. CiupuH. — 2-¢ u31. — MockBa :
WznarensctBo FOpaiit, 2023. — 353 c¢. — (Bricuiee obpazoBanue). — ISBN 978-5-534-
17167-9. — Tekcr : anexTponHbli // OOpa3oBarensHas miatdopma FOpaiT [caliT]. —
URL.: https://urait.ru/bcode/532493
2. bonmapes, b. B. Kypc o6mieii ¢pusuku B 3 kH. KHura 2: snekrpomMarHeTusm, OInTHKa,
KBaHTOBas ¢u3uka : yuyeOHuK 11 By3oB / b. B. bonnapes, H. Il. Kanammnuukos, I'. T
Crmpun. — 2-e¢ u3n. — Mocksa : M3marensctBo KOpaiit, 2023. — 441 c. — (Beicmee
obpazoBanmne). — ISBN 978-5-9916-1754-3. — Tekct : 5SJeKTpOHHBIA //
OopasoBarenbHas miathopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/532032
3. bonmapeB, b. B. Kypc obmeit ¢usuku B 3 kH. Kuura 3: tepmoanHamuka,
cTaTucTUdeckas ¢u3nKa, CTpOCHUE BemecTBa : yueOHuk it By30B / b. B. bonnapes, H.
I1. Kanamnukos, I'. I'. Ciupun. — 2-e u3a. — Mocksa : U3natensctBo FOpaiit, 2023. —
369 ¢. — (Beicmiee oOpaszoBanme). — ISBN 978-5-9916-1755-0. — Tekcr
JIeKTpoHHBI  // OOpazoBarenbHas 1argpopma FOpaidt [caiit]. — URL:
https://urait.ru/bcode/532034
2. CuByxun JI. B. OOmmii xypc ¢uzuku: y4de0. mocobue st By3oB : B 5 T.. T. 1,
Mexanuka. / JI. B. CuByxun; M-Bo obpazoBanus P® - 4-e uzn., crepeorun. - M.:
®duzmatiur : MOTH, 2005. - 560 c.



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
https://www.studentlibrary.ru/
http://e.lanbook.com/
https://matematika76.ru/fm/савельев_1.djvu
https://www.studentlibrary.ru/ru/book/ISBN9785001014911.html
http://www.lib.uniyar.ac.ru/edocs/iuni/20100705.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20210702.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20070707.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20100704.pdf
https://urait.ru/bcode/532493
https://urait.ru/bcode/532032
https://urait.ru/bcode/532034

https://www.studentlibrary.ru/ru/book/ISBN5922102257.html

3. Uponos, U. E. Dnekrpomarnerusm. OcHoBHble 3akoHbl / M. E. UpomoB - Mockga :
JIaboparopus 3uanuii, 2017. https://www.studentlibrary.ru/ru/doc/ISBN9785001014980-
SCNO0000/000.html

4. Tunzoypr B. JI., Jlesun JI. M., CuByxun /[I. B., fIkoBneB 1. A. COopHUK 3a1a4 1o
obmemy kypcy ¢uzuku. Kuura II. Tepmogunamuka u MmonekymnspHas ¢pusuka. - Mocksa:
OU3SMATIIUT, 2006. https://www.studentlibrary.ru/ru/doc/ISBN5922106031-
SCNO0000/000.html

5. U. A. SxosneB COopHHMK 3amad 1o oOmeMy Kypcy (U3MKH. DJIEKTPHUYECTBO H
maraetusm. — M.: Hayka, 1977.

6. CasenveB U. B. Kypc obmeii ¢usuku. T.2. DrnekrpudecTBO U MarHeTu3M. BoOHEL
Ontuka. —-M.: KHOPVYC, 2009.

7. CaBenveB M.B. Kypc obmeit ¢pusuku. T.3. KBantoBas onTuka. ATomMHas (hu3HKa.
Ouzuka TBepAoro tena. PuU3MKa aTOMHOTO spa M B3JIEMEHTAPHBIX YacTUI. — M.:
KHOPYC, 2009.

9. MaTepuanbHo-TeXHHYecKas 0a3a, Heo0XoAMMas VISl OCYLIeCTBJIEHUsI 00Pa30BaTeIbLHOI0
npoiecca no AMCUMILINHE

MarepuanbHo-TeXHUYECKas 0aza, He0OXOoauMast ISl OCYILECTBICHHUS 00pa30BaTEILHOTO
npoliecca 1o AUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIC TOMELCHUS:

- yueOHbIe ayTUTOPHUH ISl IPOBEICHHSI 3aHATUH JIEKITUOHHOTO THIIA;

- yueOHble ayTUTOPUHU IS IPOBEICHUS IPAKTUUECKUX 3aHATHH (CEMUHAPOB);

- yueOHbIe ayTUTOPHH ISl IPOBEICHHS TaOOpaTOPHBIX padoT;

- yueOHbIe ayTUTOPHUHU ISl IPOBEICHHS IPYIIOBBIX U MHAWBUYAIbHBIX KOHCYJIbTALUMN;

- yueOHbIE ayIUTOPHHM JUIS TPOBEACHUS TEKYIIEro KOHTPOJS H IPOMEKYTOUYHOM
aTTeCTallluu;

- IOMEIIEHHUS Ul CaMOCTOSITEIbHON paboThI;

- IOMEUICHUsT /s XpaHeHHs U TNpOo(UIAKTUYECKOTO OOCTYKUBaHUS TEXHUYECKUX
CpenCTB OOyUEHHS.

CrnenanbHble MOMEIIEHHUST YKOMIUIEKTOBAHbl CPEACTBAMU OOYYEHHs, CIYKAIUMH JUIs
npeJcTaBieHus yaueOHoM nHdopmanuy 60IbIION ayAUTOPHH.

ITomerieHust A CaMOCTOSITENTLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBl KOMIBIOTEPHOMH
TEXHUKOW C BO3MOYKHOCTHIO MOJAKIIIOUEHUs: K ceTu «VHTepHeT» u obecrneueHueM J0CTymna K
3NIEKTPOHHOM MH(OopMaIoHHO-00pa3oBaTensHOU cpese SApl'Y.

ABTOp:

JOLIEHT KadeIpbl MUKPOITEKTPOHUKHU
u oOmet pusuku, kaua.pu3.-maT.HAyK B.A. Murpodanos
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IIpunioxenne Nel k padoueii mporpaMme ¥ CUMIIIMHbBI
«Pusznka»

DoH/1 OLIECHOYHBIX CPEICTB
7151 TIPOBe/IeHUsI TEKYIIero KOHTPOJISl yCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTeCTAIMM CTYAEHTOB MO0 JNUCHUILIHHE

1. TunoBble KOHTPOJIbHBIC 3a/IJaHUSl 1 UHBIC MAaTE€PHUAJIbl, HCII0JIB3YEMbIC B IIpoHecce
TEKYLIEro KOHTPOJIA YyCIIEBAEMOCTH

3ajaHus MO MPAKTHYSCKUM 3aHATHAM DA3falOTCs CTYACHTAM WHAWBHIYAIbHO W3
3agauyHuKoB [4], [5] cimcka a) OCHOBHOM JTUTEpaTyphl, a Takke U3 3aga4HukoB [7], [8] crucka 6)
JIOTIOJTHUTEIIBHON JIMTEPATyphl B BHIC 3a/1a4 HEOOJBIION CTEIEHH CIOKHOCTH. [[OMHMO 3TOrO
psin Gojiee CIIOXKHBIX 3a1ad, CHOPMYJIMPOBAHHBIX aBTOPOM, BBIKJIAIBIBACTCS Ha IUIaT(Gopme
Moodle Spl'Y B cocrtaBe, Tak Ha3bIBaeMbIX, MOJOOPOK 3a1ad. 37eCh OHU HE TMPEICTABJICHBI,
IOCKOJIbKY TOTOBSTCS K ITyOJIMKAIIUH.

2. Cnucoxk BONPOCOB U (MJIH) 3aJaHU#i /IS MPOBeeHHs MTPOMEKYTOYHOM
U OKOHYATEJIbHOM aTTecTaluu

[Ipn npoBegeHHH KOJJIOKBUYMa BO 2-M M 4-M CceMeCTpax BONPOCHI BBIOMpAIOTCA U3
COJIepXaHUsl TUCIMIUIMHBI 110 pa3jiejiaM, KOTOpble HAa MOMEHT aTTeCTallid B CEPEMHE ceMecTpa
OBIBAIOT MPOIiIeHBI Ha JeKIuaX. X coo0ImaT cTyaeHTaM B pa3zene 00bABICHUN MIpeIMeTa Ha
wiatpopme My

3a4ét B 3-M ceMecTpe BBICTABISCTCS TPU YCIOBHHU BBIMOIHEHHS M CAa4X (3AIIUTHI OTUYETOR)
MEPCOHAIBHO BBIIAHHBIX JIAOOPATOPHBIX PAbOT B KOJMYECTBE 4-X HIIM 5-M B 3aBUCHMOCTH OT MX
CIIOKHOCTU. B omucaHum Kaxqoil M3 HUX UMEIOTCS KOHTPOJbHBIE BOMpOCHl (cM. [6], [7] u3
CIIMCKa a) OCHOBHOM JINTEPATYPBHI).

Ha 3auere mpoBepsieTcst chopmupoBanHocTh komrereHInu OITK-4 nmo unnukaropy M-OIK-
4.4 B pacumdposke «Bnageer MmeToaMu uccienoBaHus (GU3HMUECKUX SBJIEHUH U MPOLIECCOB HA
OTIBITE, HaBBIKAMU U3MEPEHHI M 00pabOTKM UX PE3yNbTATOB C MOJIyueHHEeM HH(pOpMaluu o0
UCCIIeTyEMbIX CBOMCTBaX (PU3NUECKUX OOBEKTOBY.

Bompocs k sk3amMeny (hopMUPYIOTCSI U3 TYHKTOB COJEPKAHUS JUCIUILTUHBI ¢ HEOOIBITMMHU
W3MEHEHUSIMU TPU OTKJIOHEHUHM (DaKTHUYECKOTO M3JIOKEHHUSI MaTepuaia OT MPOTpaMMBbI JICKITUH.
OHu 10BOASTCA IO CTYAEHTOB uepe3 miathopmy Myai.

Ha sx3amene nposepsiercs chopmupoBaHHOCTh kommnereHun OIIK-4 nmo mnauxatopy U-
OIIK-4.2 B pacmmdpoBke «3HaeT OCHOBHBIC TOHSITHS U 3aKOHBI MEXaHHKH, MOJEKYISPHON
(GU3UKH, HIEKTPUYECTBA M MarHeTu3Ma, TEPMOJMHAMHUKH, ONTHKA W ATOMHOM (QU3UKU» U
c(hOpMUPOBAHHOCTH TOM ke KoMreTeHInu 1o unaukaropy M-OIIK-4.3 B pacumdpoBke «YMeer
MCIIOJIH30BaTh MaTeMaTUUeCKHe MOJIeTH (U3UYECKUX SBJICHUN W MPOLIECCOB, PEIIaTh TUIIOBHIC
MpUKIaIHbIe (PU3MUECKHe 3a/layll aHATUTHYeCKH W duclieHHo». llocnenHee ymeHue Xopoliue
CTYJIEHTHI OOBIYHO IEMOHCTPHUPYIOT 3a0JIarOBPEMEHHO, C/IaBast pEIICHUs BBIJAHHBIX UM 3a/1a4 Ha
MPaKTUYECKUX 3aHATHUSX, a Yallle B IONMOJIHUTEIILHOE BPEMSL.

3. [IpaBujia BbICTaBJIEHHS OLEHKH HA JK3aMeHe.

B sk3ameHalnMoHHBIN OMileT BKIIIOYAeTCsl pa3BEPHYTHIA TEOPETHUECKHUM BoIpoc (Tpyra
BOIIPOCOB) M OAHA 3ajgada. Ha moaroroBky k oTBeTy maercs He MeHee 1-ro uaca. Ilo mroram



oTBeTa (coOecenoBaHMs) CTYICHTY BBICTABISCTCS OAHA W3 OLCHOK: «OTIUYHO», «XOPOIIOY,
«yJIOBJIETBOPUTEILHOY» UIIH «HEYIO0BIETBOPUTEIBHO.

Ounenka «OTJMYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIH JEMOHCTPUPYET TIyOOKOEe U
IIOJIHOE BJIQJICHUE MAaTepUaioM IpeIMeTa, JIOTUYECKH MBICIHUT, YMEET CBS3bIBaTh TEOPHUIO C
pakTUKOM. Ero oTBeThl Ha BONPOCH 3K3aMEHALMOHHOIO OWJIETa pa3BEpHYThIE U JAOCTATOYHO
nojaHble. OH TaKKe YCHEIIHO OTBEYAaeT U Ha JONOJHUTEIbHbIE BOIIPOCHI.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha IK3aMEHE B IIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BbIIIE KPUTEPHUSAM, HO OTIMYAETCA MEHbIIEH OOCTOATENBbHOCTBIO,
ryOuHON, OOOCHOBAHHOCTBIO W TIOJHOTOW. B 0TBeTe HMEIOTCS OTHAENbHbIE HETOYHOCTH
(HecyllecTBEHHbIE  OIIMOKM), KOTOpble  MCIPABJIAIOTCA  CaMUM  CTYJIEHTOM  IOciie
JIOTIOJIHUTENbHBIX U (MJIM) YTOUHSIOIIMX BOIIPOCOB 3K3aMEHATOPA.

OneHka «Y0BJ1eTBOPHTEIbHO» BBICTABIIACTCS CTYICHTY, KOTOPBIH JaeT HENOJHbIE
WIN HEIOCJIE0BaTeNIbHbIE OTBETH HAa BOIPOCHI IK3aMEHAIIMOHHOrO Ouiera, c1abo oTBe4aeT Ha
JIONIOJIHUTEIIbHBIE BOIPOCHI, OJHAKO JEMOHCTPUPYET YMEHHE OTHENATh CYIIECTBEHHbIE MU
HCCYIICCTBCHHBIC IIPU3HAKKW MW YCTAHABJIMWBATH INPUYHUHHO-CICIACTBCHHBIC CBA3U. HpI/I 3TOM
JIOITYCKAIOTCS OLIMOKU B ONPEJCIIEHUH U PACKPBITHM Psiia OCHOBHBIX MOHATHH, (OPMYJINPOBKE
IIOJIOKEHUHM, KOTOpBIE CTYIEHT 3aTpyAHSIETCS HUCHpaBUTb caMmocrosTenbHo. Ha wacte
JIOTIOJIHUTEIIBHBIX BOIIPOCOB CTYJEHT 3aTPYAHSAETCS 1aTh OTBET WM JA€T HEBEPHbBIC OTBETHI.

Onenka «HeynoB/ieTBOpUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPbII 1€MOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIE 3HAHMs; OECIOPSIOYHO U HEYBEPEHHO H3JIaraeT Marepuall; He
YMCCT BBIACIIATH I'NTaBHOC U BTOPOCTCIICHHOC, HC YMCCT COCANHATL TCOPETUYCCKUC ITOJIOKCHUA C
IPAaKTUKOH, HE YCTaHABIUBAEeT MEXIPEAMETHBIE CBSI3M; JOINyCKAaeT rpyOble OMMOKU NpHU
OMpCACIICHNU CYIIHOCTU PaCKPbIBACMbIX HOHﬁTHﬁ, ﬂBHGHI/IfI, BCJICACTBUEC HCIIOHHMMAaHHA HX
CYLIECTBEHHBIX M HECYIIECTBEHHBIX MPHU3HAKOB U CBs3€l; JaeT HENOJHbIE OTBETHI, JIOTUKA U
MOCJICAOBATCIIBHOCTE HM3JIOKCHUA KOTOPBIX HMCIOT CYHMICCTBCHHLIC W IIPHUHIOUIIHMAJIBHBIC
HapyLICHHUs, B OTBETaX OTCYTCTBYIOT BBIBOJbI. J[OTOJIHUTENbHBIE U YTOUHSIOLIME BOIPOCHI
9K3aMCHATOpa HC IMPUBOAAT K KOPPCKOHUHM OTBCTOB CTYACHTA. Ha OCHOBHYIO 4YacCTb
JIOTIOJIHUTEIIBHBIX BOIIPOCOB CTYJEHT 3aTPYAHSAETCS 1aTh OTBET WM JA€T HEBEPHbBIC OTBETHI.

OIIGHKa ((HGYIIOBJICTBOPI/ITGJII)HO)) BBICTABJIACTCA TaKXKC CTYIACHTY, KOTOpI:IfI B35111
HK3aMEHAIlMOHHBIN OMIIeT, HO OTBEYaTh OTKa3aJICs.
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IIpunioxenne Ne2 k padoueil mporpaMme U CHHUIIIMHBI
«Pusznka»

MeToauyeckue yKa3aHUs JJIsA CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

He Hano nponyckats jekiuil 0e3 yBaKUTENbHBIX NpUYUH. VX KOHCHEKT cielyeT BEeCTH,
4TOOBI MMOHMMATh JIOTUKY MOCTPOEHUS Kypca B €ro B3amMocBs3siX. He HajesTbcs Ha TO, YTO
noTtoM (mepes SK3aMeHOM) BCE€ MOXKHO Oy/eT MpouecTh. 3/1e€Ch BakKHA PErYJISIPHOCTh 3aHSTHUM.
[Tone3sHo cpasy CBepsATh JEKIMOHHBIM MaTepuan € COJEpKAaHHEM COOTBETCTBYIOIIUX TIJIaB
y4eOHUKOB, KaKk OblI TOr0 HE XOTEJIOCH JIeaTh.

Pemenus BeIIaHHBIX Ha JI0M 3a7a4 OQOPMIISATH AJIsl IPOBEPKH Ha OTACIBHBIX JINCTAX, HE
OTKJIaJpIBasl CaMO pellleHue B «Aodruil smuk». OOmme TpeOoBaHUS M PEKOMEHJAIUU T10
pelicHUI0 (U3UYECKUX 3a1ad chopMynupoBaHbl B 3amavyHuke [5] cmucka a) OCHOBHOM
autepatypsl. O0mue TpeOoBaHUS U PEKOMEHJAIMH 0 BBIIOJIHEHUIO J1a00paTOPHBIX paboT U
opopmieHHIO OTYETOB COPMYIHPOBAHBI HA CTEHIAX JiabopaTopuii o0IIero (U3HYECKOTro
MPAKTUKyMa, a TAK)KE€ B METOJAMUYECKUX YKa3aHUX [7] CIICKa a) OCHOBHOI JINTEPATYPHI.

OnbpIT MOKa3bIBaeT, 4TO 0€3 CUCTEMATUYECKON pabOoThl MO MPEAMETY MOJYYUTh 3a4€T U
YCIIEITHO CJaTh 9K3aMeH BeChMa 3aTPyAHUTEIBHO.



