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1. Henu ocBOeHMS IV CHUTITTHHBI

DOopMHUPOBAHUE CUCMEMbl 3HAHUL O CBOUCMBAX Mamepuu U OOWUX 3aKOHAX NPUPOObL.
OcBeleHne 2yMaHumMapHo20 achekma uuieckou HayKu, Kak 0oueuenoseueckoeo 00CmMoaHUs.
OOyuenue Hasvikam pewieHus: usuyeckux 3aoay. 3HAKOMCTBO C MEXHUKOU 1aOOpamopHo2o
9IKCHEepUMEHMA, MeMOOUKOU 00paboOmKU ONbIMHBIX OAHHBIX.

2. Mecto nucuuiiinibl B cTpykType OIl cnenmnanurtera

JuctunmHa «®u3nuKa» OTHOCUTCA K o0s3aTenbHOM dYacth bioka 1 mporpaMmebl
CIICIIHAIINTETA.

OHa uCIoNb3yeT MaTeMaTHYEeCKU ammapar, KOTOpbld (OpMHUPYETCA y CTYACHTOB INpHU
W3YYCHUU TaKWX MPEIMETOB, Kak Aneeopa, I eomempus, Mamemamuueckuil anaius, Jluneiinas
aneeopa n [{lugpgepenyuanvhvie ypagHeHUs.

JlanHasi AWCHMIUIMHA pa3BUBACT AHATUTHYECKHE CIIOCOOHOCTH YYaIMXCs, HAaBBIKA
pPEIICHUS] PACUYCTHBIX M OKCIEPUMEHTAIbHBIX 3amad. CIyXHT OCHOBOM IS HM3YyYCHHS
MOCJENYIOUX TPEIMETOB: JDIeKmpoHuKa U cxemMomexHuka, Annapamuvie cpeocmea
svlyuciumenvrol mexvuxu. EE OTIEIbHBIC TMOJOXKEHUS TMOJE3HBI JJI YCBOCHHS CTYACHTaAMHU
pasnenoB Teopuu gepossmuocmel U MAMeMamuyeckol CmamucmuKky.

3nanus @Qu3uku MOTYT C YCIHEXOM IMPUMEHSTHCS TaK)Ke MPU BBIIOIHEHUU CTYIEHTaMHU
Hay4HO-UCCIIEI0BATEIHLCKOM PaOOTHI.

3. [lnanupyeMble  pe3yJbTaThl OOy4YeHHS] 1O JUCHUIJIHHE, COOTHECEHHbIe C
IVIAHUPYeMbIMU pe3yabTatamu ocBoenns OII cnennanurera

[Tpomecc u3ydeHUs TUCHUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHmii B coorBercTBUU ¢ ®I'OC BO, OIl BO u npuobpereHus CleqylmuX 3HAHUH,
YMEHMH, HAaBBIKOB U (MJIM) OTIbITA IEATEIbHOCTH:

®opmupyemas NHaukaTop N0CTUKEHUS Ilepeyennb
KOMIIeTeH LM KOMIIeTeHLIMH IVIAHUPYEMBbIX Pe3y/IbTaTOB 00y4eHus
(ko 1 GpopMyJIMPOBKA) (ko u popMyJIMpOBKaA)

Oo6uenpodgeccuoHalbLHbIE KOMIETEHIIUN

3Haert:
H-OIIK-4_2 OCHOBHBIE ITOHATHS U 3aKOHBI MEXAHUKH,
3HaeT OCHOBHbIE 3aKOHBI MOJIEKYJIAPHON (hU3UKH, JISKTPUUSCTBA U
OIIK-4 SIICKTPUHCCTBA 1 MarHeTu3Ma, TepMOJUHAMUKHU, ONITUKU U
Criocoben MarteTisMa, MeXaHHKH, aTOMHOM (hM3UKH;

TEPMOJVMHAMUKH U
MOJIEKYJISIPHON (PU3HKH,
OCHOBBI TEOPHH KOJICOaHUH
U BOJTH, ONITHKH,

- aHaJU3UPOBaTh
(bU3NYECKYIO CYIIHOCTh
SIBJIEHUW U MPOLIECCOB,
JIeXAalIuX B OCHOBE

(bYHKIHORMPOBAHHS PETSATHBUCTCKOM
MHUKPODJIEKTPOHHOM ATOMHOM Qu3HKH;
TEXHHKH,
- IPUMEHSTH :

P U-OIIK-4 3 Ymeer:

HOBHBIE (DU3HUYECKH
OCHOBHEIE (rsHTIecKe VMeeT HCIoIb30BaTh MCIIO0JIb30BaTh MATEMAaTHIECKHE MOJIEIH
3aKOHBI H MOZICJIH JULA MareMaTHYeCKue MOJENd | (DU3MUIECKUX SIBJIEHHM U MPOIECCOB, PEIIaTh
peLiCHd sajatd (bu3MYECKUX SIBJICHUH | THIIOBBIC PHKIIAHBIC (DU3UUECKHE 3a/1a41
podeCCHOHATTEHOM .

MIPOIIECCOB. AHATUTHYCCKU U YHCIICHHO;

JIeATEbHOCTH;

YMeeT peliarh TUIOBbIE
MIPUKJITHBIC (PU3NIECKIEC
3aJIauH.




H-OIIK-4_4

Bunaneer metonamu
HCCIIEeIOBaHUS (DU3HUECKUX
SIBJICHUH 1 MTPOIIECCOB

Baaneet:

METOJIaMH HCCIICIOBAHMS (PH3UIECKUX
SIBIICHUH ¥ MTPOIIECCOB Ha OIbITE, HABBIKAMU
H3MEpEeHU 1 00pabOTKH UX PE3yNILTATOB C
oJrydeHueM HH(opMannu 00 HccieryeMbIX
CBOMCTBaxX (PU3HUECKUX OOBHEKTOB.

4. O0beM, CTPYKTYpA U CO/iepPKaHMe TN CHUTITHHbI

OO0mast TpyA0EMKOCTh AUCHUILTUHBI cocTaBisieT 11 3ayerHbix enuHun, 396  akaj.yacos.

Ne Tembl (pa3aeibl) Bunsl yueOHbIX 3aHATHI, DopMBbI TEKyLIEro
n/n AUCUUILUIMHBI, = BKJIIOYAsI CAMOCTOSITEIBHYIO KOHTPOJIA
UX coJep:KaHue g paboTy CTyAeHTOB, ycrneBaemMocTH
s U X TPY/10€MKOCTh U MPOMEKYTOUHOI
© (B akajileMHYeCKHUX Yacax) aTTecTanuu
KonTakTHas padora
o| 2] £ (BB
| 2| E| |5 2.,
=S| 2| 2| E|EE &5
5§ E| & 2|83 '
S 2108 2188 g%
S| S| 2|57 3
Q
1 |MexaHrka MaTepruanbHOM 2 6 2 1 4  |[IpoBepka BeaeHHS
TOYKH KOHCIIEKTOB
2 |/luHamuKa MPOCTHIX CUCTEM | 2 6 2 1 4 |[IpoBepka 3agau
3 |HewnepuuanbHbIe CHCTEMBI 2 6 2 1 5 |[IpoBepka KOHCIIEKTOB
orcuéra ITpoBepka 3a1a4u
4 |HebecHas MexaHHKa 2 6 2 1 5 |KomnmoxBuym
rpaBUTAIHS ATTecranus B IeKaHat
5 |MexaHnuka TBEPJOroO TeNa 2 6 2 1 4  |IlpoBepka 3a1a4
6 |MexaHHKa KUIKOCTEH 2 6 2 1 4  |[IpoBepka KOHCIIEKTOB
7 |Kunernyeckas teopus ra3oB | 2 6 2 1 5 |[IpoBepka 3amau
8 |fIBnenus mepeHoca B razax 2 6 2 1 5 |[IpoBepka 3amay
OKOHYAaTEJIbHAasl aTTeECTAU 2 105 335 DK3aMeH
Bcero 3a cemectp 48 | 16 10 | 05| 69,5 144 (4 3.e.)
9 |Meronbl 06pabOTKM TaHHBIX | 3 1,7 NnauBumyansHbIi
U3MEpEHUI orpoc
10 |[IpakTHKyM 1O MEXaHUKE U 3 16 16 |Cpaua 4 nab. paboT u3
MOJIEKYJISIPHON (H3HKe cnucka pador 1 — 8
11 |2nexTpocTaTnka 3 8 2 2 6 |ArrecTanus B IeKaHAT
12 |DnexTpuyecKue TOKU 3 8 2 2 6 |[IpoBepka KOHCIIEKTOB
13 |MarsauTocTaTHKa 3 8 2 2 6 |IIpoBepka 3agau
14 |OnexTpomarHuTHas 3 8 2 2 6 |[IpoBepka KOHCIIEKTOB
WHIIYKIIHs, KoJeOaHus U IMpoBepka 3a1au
BOJIHBI
OKOHYATEIbHAs aTTECTALIUS 0,3 3auér
Bcero 3a cemectp 32| 8 |16 | 8 | 03| 43,7 108 (3 3.¢e.)
15 |[IpakTHKyM 110 4 8 12 |Cpaua 3 nab. paboT u3
AIEKTPOMArHETU3MY criucka pabor 1 — 6
16 |Hayana repMoIMHaMUKU 4 8 4 2 8 |IIpoBepka 3agau




17 |Cratuctuueckue 8 4 2 8 |KomnmokBuym
pacrpeeneHus ATTecTanus B IeKaHaT
18 |Ontmka 4 8 4 2 8 |[IpoBepka KOHCIIEKTOB
19 |Heknaccuueckas Gpu3uka 4 8 4 2 8 |[IpoBepka 3amau
OKOHYAaTEJIbHAas aTTeECTAUL 2 105 335 DK3aMeH
Bcero 3a cemectp 32 |16 | 8 | 10 |05 | 775 144 (4 3.e.)
Bcero 112 40 | 24 | 28 | 1,3 | 190,7 396

Conep:xaHue pa3iesioB JUCHUIIHHBI:
MEXAHUWKA MAKPOTEJI U MUKPOYACTMHIL]

1. Mexanuka MaTepHaJIbHON TOYKH

1.1. KunemaTtuka matepuaibHONM TOUKA. OCHOBHBIE XapaKTEPUCTUKU IBMKeHUS. [oHsTHE O
cucTeMe OTcuéra. 3aKOH CIIOXKEHUs JBUKEHUN. 3a/1a4d HA PACUET MIIOCKOTO ABUKECHUSI.

1.2. JluHamuka MmarepuaabHOM TOukH. HMHepumambHble cucTeMbl oTcuyéTa. CrocoObl
U3MepeHus: Macchl U cuibl. 3akoHbl HetorToHa. [lpunnun otHocutensHocTH [Manunes. [psmast u
oOpaTHasi 3a/1a4a TMHAMUKH.

1.3. Cuna Tsixectu u Bec. dpyrue Buasl cuit. OnbiTel [anuies ¢ najgeHueM U CKaTbIBAHHEM
TEJI 10 HAKJIOHHOW IUIOCKOCTH. 3aJayd O BEPTUKAIbHOM JBUKEHUU Tejla C Y4ETOM CHIIbI
COIIPOTHUBIICHHS BO3/1yXa.

1.4. Pabota u xuHeTHueckas sHeprusa. KoHcepBaTuBHBIC CHIIBI M TIOTEHIIUAIbHAS SHEPTHUS.
[Ipumeps! AUCCUNATUBHBIX U TUPOCKONMYECKUX CHJI. 3aKOH U3MEHEHUS MEXaHUYECKOU YHEPTUU
MaTepuanbHOU TOUKHU.

2. IluHAMUKA MPOCTBIX CHCTEM

2.1. JlunamMuKa CUCTEMbl MaTEepUATIbHBIX TOYEK. 3aKOHBI U3MEHEHUSI UMITYJIbCa M SHEPTUU.
Teopema o0 IBMKEHUU IIEHTPA Macc. 3aa4i Ha CKOJBKEHNE B3aUMOICUCTBYIOIIMNX TEJ.

2.2. 3aKOH COXpaHEHHS UMIYJIbCa U €ro poJib B OMPEICIICHUH HHEPTHOW MacChl Tell.
AJVIMTHBHOCTL MAacChl M 3aKOH €€ COXpaHCHWs. 3aJadyu O OAJUIMCTUYCCKOM MAasITHUKE W
CTpenb0e U3 MyIIKH.

2.3. OnpeneneHrne MOMEHTOB UMITYJIbCA U CHJIBI. Y paBHEHHWE MOMEHTOB IS MaTepUATbHON
TOYKM M CHUCTEMBI TOYEK OTHOCHUTEIBHO HEMOABMKHOTO Hayana. 3aKOH COXPaHEHUsI MOMEHTA
HUMITYJIbCA.

2.4. KonebarenpbHoe aBmxkeHue. [apmonudeckue konebanua. Omnbitel [amumes c
MOABEIICHHBIMH TeJIaMH. M30XpOHHOCTH KOJIeOaHnii MaTeMaTHIeCKOTO MasiTHUKA. M300peTenue
['toiireHcoM MasiTHUKOBBIX YacOB.

3. HemnepumnaiabHble CHCTEMBbI OTCYETA

3.1. HewnepuuanpHblie cucTeMbl oTcuéTa. [locTymarenbHast M EHTPOOCIKHAS CHJIa WHEPIINH,
ux nposiBienus. [IlupoTHas 3aBUCUMOCTD YCKOPEHHUsI CBOOOAHOTO Ta/ICHUS.

3.2. Cuna Kopuonmca u e€ mposBicHHs. 3adaud O AB)KCHHH Tela HA BpaIIaroIIeMCs
TOPU30HTAILHOM JKCKE (BIOJb TPAHUYHOTO OOPTHKA U PaJHAIbHOTO pedpa), 3a1a4a 0 OOKOBOM
OTKJIOHEHUH apTUJUIEPUHCKOro cHapsana. MastHuk dyko.

4. HeOecHast MeXaHMKa M TPABUTALMSA

4.1. 3axonsl Kemnnepa u 3akoH BcemupHoro Tsirorennst Hetorona. BwiBoj 3axoHa momaaeit
U3 3aKOHA COXpaHEHUs: MOMEHTa ummyibca. OmnpezneneHne OTHOCUTENbHOM Macchl ConHIa u
TJIAHET TI0 IBMXKCHUIO X CITyTHUKOB.

4.2. VYpaBHeHHE paaUaTbHOTO JBWXKEHHS Tena B mone TsaroteHus Connna. Tumsl
TpaeKTOpHil. YpaBHEHHE TPACKTOPUHU KOCMHYECKOTO Tejla B TOJAPHBIX KOOpAWHATaX, €&
napametpbl. O komere ["annest.

4.3. IlpuHuMn Cynepno3vlMu CUJI TATOTEHHUs. 3aJadya Ha Pacy€T TPaBUTALMOHHOTO MO
OJTHOPOAHOM cdepbl U mapa. 3mMepeHue rpaBUTAIIMOHHON MOCTOSHHON (ombIThl KaBenauia u
Komm).



4.4. PaBeHCTBO (PKBHMBAJICHTHOCTh) WMHEPTHOM M TpaBUTAUMOHHOW Macc. OOO0OIIEHHBII
3aK0H cBOOOHOTO MaaeHus ['amunes. Ero nmposepka HeroToHom, beccenem u DTBeriem.

5. MexaHuKa TBEPAOIo Tejia

5.1. Kunemaruka TBEpAoro tena. CBs3b YIVIOBBIX U JUHEHHBIX KMHEMAaTUYECKUX BEIMYMH
Ui yucToro Bpamenus. Teopema Ditnepa. OcHoBHast KHHeMaTH4YecKas popmyia.

5.2. luHamuka TBEPAOro Teja. Y paBHEHHE BpPaAIllaTeIbHOTO JIBHXKEHUS Tejla ¢ HEMOABUKHOM
OCbl0. AHAQJIOTHA C MOCTYIATENbHBIM JBUKEHHEM. KuHeTnueckas 3Heprus U MOMEHT MHEpLUU
tena. Teopema IllTelinepa. 3agaun Ha KaueHUE KPYIJIBIX TEJI.

5.3. YpaBHeHUE MOMEHTOB JUIs TBEPIOTO TeJla C HEMOABIKHOM TOYKOH. 3a71a4a 0 ABMKCHUN
rupockona. Ckopocts npeneccuu. Cuia, JeicTByIoIas Ha OMopy.

6. MexaHHKAa KHIKOCTeH

6.1. OGmme CcBOMCTBA >KUIKOCTEH (TEKydecTh, CKUMaeMocTh). 3akoH Ilackans. BeiBon
ypaBHEHHs THApPOCTaTUKH. Ero pemeHue uis 3eMHOro mapa 6e3 ydéra BpamleHus. Biusaue
BpaileHus 3emiu Ha e€ hopmy.

6.2. Pemenue ypaBHEHHs THAPOCTATHKH (Ta30CTATHKH) JJISI U30TEPMHUECKON aTMochepsl.
bapomerpuueckast popmyna. Yuér rpaauenta temmnepatypsl B Tpornochepe. Pacuér napnenus Ha
BEpILHE DBEpecTa.

6.3. Kunemaruka xuakoctu (Oinep, Jlarpanxk). Tpaektopun xuakux yactuil. JIuHum u
TpyOKH TOKa. YpaBHEHHE HEPa3pBIBHOCTU. TeUeHne KUAKOCTH B TPYOE MEPEMEHHOTO CEUCHHUS.

6.4. Jlunamuka wuAeanbHOM JKUIAKOCTH. YpaBHeHue Oiinepa. HWurerpan bepuymiu.
Hcredenne xuakocTy U3 orBepcTus B cocyne. O6 armocdepHoM BuXpe (IIUKIIOHE).

6.5. BHyTpenHee TpeHHE B KUIKOCTSIX. 3aKOH BSI3KOCTH HproroHa. CTanmoHapHOe TeueHue
B Kpyriioil Tpy6e (ombiThl I'arena u Ilyaszeins). ®opmyna Crokca aisi CUIIbl CONPOTHUBIICHUS
nBwxeHuto mapa. Kpurepuii Peitnonbaca.

7. Kunernyeckasi Teopus ra3os

7.1. AToMHO-MOJEKyINspHas THroTe3a. B3BemmBanue ra3oB. 3aKOHbI TOCTOSTHCTBA COCTaBa
U KpaTHbIX OTHouIeHWH. 3akoH [eii-JItoccaka st 0ObEMOB ra3oB M rumoresa ABOrajapo.
Onpenenenre OTHOCUTENBHBIX MACC aTOMOB M MOJIEKYJI.

7.2. Mopens upaeanpHOro raza. OmpeneneHue naBieHUsT ra3a Ha cTeHKy. OCHOBHOE
ypaBHEHHE KMHETUYEeCKOW Teopuu. 3akoH J[ambTOHA U ero polib B (hU3HUECKO HayKe.

7.3. Onpenenenne Temreparypbl (mkana KenbBuHa). YpaBHEHHE COCTOSHUS HIEATHHOTO
raza. Pacmnpenenenne KMHETUYECKOM SHEPTUM TEIUIOBOTO ABMXKEHHS 1O CTEMEHSIM CBOOOJBI
Moutekyil. ITocTostHHas bonsiimMana u yuciio ABoraapo.

7.4. BbpoyHoBckoe nBmxkeHue. dopmyna DitHmTelHa. PacmpeneneHue uacTui] B IOJe
TsokecTd. 3akoH bonbiiMana (oOmuit ciydait). Ompexaenenue mnocTossHHOW bonbiiMana u3
onbiToB [leppena u Kanmepa.

8. SIBiienns nepeHoca B razax

8.1. YacTtoTa CTOJKHOBEHUH M JUIMHA CBOOOJHOTO Mpobera yacTuil B raze. DpdekTruBHOE
ceuenue, popmyna Cé3eprnenna. 3aKoH pacrpeesieHust 1Mo a0COMIOTHBIM 3HAYSHHUSIM CKOPOCTEn
monekyn (MakcBert) 6e3 BbIBOJA.

8.2. Camomuddysus B razax. 3akon @Puka u ypaBHenue nupdy3un. Kosddumument
mubdy3un 1 MOABMKHOCTH YacTHI] (COOTHOIIeHUe DiHITelHa). Onpenenenue koddduirenta
B3auMHON udPy3un razoB Hz u CO2 u3 onsita Jlommuara.

8.3. BaskocTb raszos, popmyna Makcsemna. Onpeznenenue Jlommuarom pazMepoB MOJIEKYIT
BO3/lyXa U UX MJIOTHOCTH NPU HOPMAJIbHBIX YCIOBHSX.

9. Metoabl 00padoTKHM JaHHBIX H3MEpPEeHU I

O6mee Berymuenue. Mcrounuku u Buabl norpemnocteil. OtOpakoBka rpyOsix omudok. O
TOYHOCTH  U3MepeHud u  pacu€toB. OmUOKM  KOCBEHHBIX  H3MEpeHHMH.  AHau3
SKCIIEPUMEHTANIBHBIX 3aBUcUMOcTel. KoMnbloTepHOE MoIenpoBaHue ciay4yaifHoro mpoiecca.

[To HauanbHO¥ ri1aBe [6] criMcka a) OCHOBHOM JTUTEpaTypHI.

10. IIpakTHKYM 110 MeXaHMKe M MOJIEKYJISPHOIl pusuke



JlabopatopHbie pabothl 1 — 7 u3 [6] criucka a) OCHOBHO# JUTEpaTyphl U JlaboparopHas padoTta 1
u3 [7] criucka a) OCHOBHO# JTUTEPATYPBHI.

SJIEKTPUYECTBO U MATHETU3M

11. DnexTpocraTuka

11.1. Havaneubie cBenenust 00 anekrpuuectse (drode, Kneiict, @pankiun, Puxman). JlBa
pona anekrpudectsa. Jleiinenckass Oanka. 3akoH Kynona. HanpskeHHOCTb 3J€KTPUUECKOIO
nosst. Cunosble TUHUN Nostst. [TpuHIun cynepno3unum.

11.2. Tlotok BekTopa E. Teopema I'aycca ainst anektpuueckoro moisi. Pabora sekrpuueckoi
cuibl. Teopema o nupkyssuuu Bekropa E. IIpuMeHeHue MHTErpanbHbIX TeopeM Ui pacdéra
ANEKTPUYECKHUX TOJIEH.

11.3. TloTeHnMan SIEKTPUYECKOro MOJIs. PaBHOBecHe 3apsjioB Ha MPOBOAHHMKE. EMKOCTH
YEIMHEHHOIO NPOBOJHMKA W KOHJAEHCATOpA. DHEprusi CUCTEMBbI 3apsiioB U KOHAEHCATOpA.
ATMoc(hepHOe NEKTPUUECTBO.

11.4. DnexTpuueckoe Moje B JTUAICKTPUKAX. JUMOIBHBII MOMEHT MOJIEKYJbl. Bektop
HOJISIPU3ALMU U BEKTOp 3JIeKTpuueckoro cmeueHus. Teopema 'aycca i nusnekTpukoB (0e3
BbIBOJ1a). KOHZIEHCATOPBI C TUANEKTPUYECKON BCTaBKOM.

12. DnekTpuyecKue TOKH

12.1. Vi3yuenue raibBaHUYECKUX SBICHUI. DileMeHThI Bobra. Mi3Mepenwe 3apsioB 1 TOKOB.
3akoH Oma B o00bluHOW UM JguddepeHumanbHoil dopme. I[MOTHOCTH TOKa U yAelIbHOE
conpotusiieHue. 3akoH Jxoyns — Jlenua.

12.2. Toku B Metauiax u saekTponutax. [IpoBoaumocts MertamnoB (teopus pyne).
[TonBUXKHOCTH HOCUTENEH 3apsAa, UX KOHLEHTpalUs U JjauHa rnpodera. J(ucconuanusi MOJIEKyl
B pacTBopax. DuekTpoin3. 3akonsl Papanes, ux HayuyHoe 3HaueHue (CToHel).

12.3. Tlonstue 00 snexkrpomaBukymed cuie. IlameHne moTeHnMana Ha y4YacTKe IIETH C
UCTOYHUKOM 3.1.Cc. OTKpbITHE TepMoaneKkTpuueckoro dekra (3eedek). [Ipumenenue tepmo-
s.1.c. B onbitax OMa. [IpaBuna Kupxroda asist pa3BeTBICHHBIX IIEeTICH.

13. MarauTocTraTuka

13.1. MarautHoe mosie B Bakyyme. OTKpbITHE DpcTefa W 3aKOH B3aUMOICHCTBUS TOKOB
(Amnep). IlonsaTue o MarHUTHOM MOMeHTe. OnpeaesieHue MarHUTHOM MHAYKIMH. 3akoH buo-
Cagapa-Jlannaca. [IpuHimn cynepno3uiuy Jyisi MAarHUTHBIX TOJIEH.

13.2. BuxpeBoil xapakTep MarHUTHOTO moyisg. MarHUTHas MHIYKIMS IMOJS MPSMOTO TOKAa.
Teopema o UPKyISAUU. MarHUTHOE T0JIE B COJIEHOUE U TOPOUIE.

13.3. Omnucanue mnoass B MarHeTukax. BeKTop HaMarHMYMBaHUS M HANPSHKEHHOCTU
MarHuTHoro nojis. Teopema o nupKynauuu noss B BeuiecTse (0e3 BoiBoAa). E€ mpumenenue k
COJICHOM/1y C HAMAarHMYMBAIOIIUMCS CEPICYHUKOM.

13.4. 3akoH Ammepa Juis TOKa B MAarHUTHOM TioJie. J[elicTBMe MarHUTHOTO TTOJISI HA KOHTYP C
TokoM. Cuna JlopeHua. /IBwkeHue 3apsHKeHHOM 4YacTHUIbI B MAarHUTHOM Iojie. MarHUTHbIE
JIOBYIIKH 3apsDKCHHBIX YacTHII (paJMalliOHHBIC Mosica 3eMITH, YCTAaHOBKU ToKaMak).

13.5. JIBuwkeHue 3apspKEHHBIX YAaCTHIl B CKPELICHHBIX MarHUTHOM U 3JIEKTPUYECKOM TOJISAX.
DNeKTpoHHOIy4YeBass TpyOKka. ONBITBI MO HM3MEpEeHUto sjaemeHTapHoro 3apsiaa (Jx.Tomcos,
Munuken).

14. DnekTpoMarHuTHAsE MHAYKIMS, KOJeOAHUS U BOJHBI

14.1. SBnenue »nexTpomarHuTHOM MHAyKuuu. IlpaBuno Jlenna u 3akon dapages. D.1.c.
uHAykuuu u cuia Jlopenna. CaMOMHAYKIUS KOHTYpa ¢ TOKOM. HIYKTUBHOCTH COJIEHOHIA.

14.2. Toku mpHu pa3MbIKaHUU M 3aMbIKAaHUM LENH C KATYLIIKOW WHAYKTUBHOCTH. DHEpPrus
MarHUTHOTO TIOJIsL. B3anMHast HHAYKIINST KOHTYPOB ¢ TOKaMu. VX sHeprusi.

14.3. YpaBHeHue koneOarenbHOro KoHTypa. CBOOOAHBIE 3aTyxamouue Konedanus. Mx
XapaKTepUCTHKH, anepuoanueckuil pexum. [lomHoe compoTuBieHre KOHTypa (MMIIEJaHC) MpU
BKJIIOYEHUH B €T0 IeMb IepeMEHHOHN (rapMOHUYECKOI) 3./1.Cc. Pe30HaHC HanpsKeHUH.

14.4. Buxpesoe anexktpudeckoe nosne. [lonstie o Toke cMenienus. Y paBHeHus: MakcBesuia B
UHTETrpasibHON U TuddepeHnnansHoi popmax. MarepualibHble COOTHOIIECHUS.
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14.5. BonHoBOe ypaBHEHME [UIsl 3JIEKTPOMarHUTHOro nois. Ilnockas snekTpomarHuTHas
BOJIHA, CKOpOCTb €€ pacmpocTpaHeHus. VccnenoBaHue 3IEKTpPOMAarHUTHBIX BoJH ['epiem.
DnexkTpoMarHuTHast 3Heprus u Bekrop IloiiHTHHTa.

15. IIpaKkTHKYM 1O 3J1eKTPOMATHETU3MY

JlaboparopHbie pabOTHI
1. 3yueHue 31eKTpOoCTaTHUECKOTO MOJIsl Ha (PU3UIECKON MOJIeTTH C TIPOBOIAIIECH TUIACTHHOM.

2. KomnproTepHOE MOJICIMpPOBaHNE MarHUTHBIX 1oJiei B mporpamme QField.

3. 3aMepeHune ropu3oHTaIbHON COCTABIISIONICH MATHUTHON MHAYKITUH TTOJIS 3EMIIH.
4. Ilposepka 3akoHa OMa /17151 IEPEMEHHOT0 (CUHYCOUAAIBHOI0) TOKA.

5. UccnenoBanue sBIeHUN pe30HaHCa B KOJIeOATeTbHOM KOHTYpE.

6. M3yyeHne nepexo HbIX MPOLECCOB B IIETH ¢ KOHJEHCATOPOM M COJICHOUIOM.

TEPMOJUHAMMUMKA N CTATUCTUYECKAA ®U3UKA

16. Hauajia TepMOIHHAMUKH

16.1. TlonsTne o TepMoAWMHAMHYECKOM paBHOBecuu. OOIee Havyalo TEPMOIMHAMHKH.
MaxkpormnapamMeTpsl U ypaBHEHUS COCTOSTHUS. PaBHOBECHBIE MTPOLIECCHI.

16.2. Makpockomnmnueckass paboTra B pa3HBIX IMporeccax. Pabora Hax cucTeMoil B
aanabatuueckor obonouke. OmpeneneHne BHYTPEHHEH SHEPTHHM U TEeIuoThl. [lepBoe Hayano
TepMoHamMuKu. TennoémkocTs. YpaBHeHne Maliepa.

16.3. KoadduimeHt mone3Horo aeucTBus (K.M.JA.) TEIUIOBOW MarinHbl. DOpMYIHMPOBKU
BTOporo Hayaina tepmoauHamuku (Tomcon, Knaysuyc). Ux skBuBaneHTHOCTb. OOpaTuMble U
HeoOpaTtumeble nporecchl. CBs3b 00paTUMOCTH U PaBHOBECHOCTH.

16.4. VYpaBHenue paBHOBecHOro aguabatmueckoro mnpomecca. K.aa. nukina Kapho.
Teopembl Kapno misi temnoBblx MamuH (0e3 mokaszarenbcTBa). Teopema Kmaysmyca s
NPUBEAEHHBIX TEIUIOT. TepMOAMHAMUYECKOE OIPECIIEHNE IHTPOIIHH.

17. CraTucTnyeckue pacnpeesieHust

17.1. Onementsl Teopuu BeposiTHOcTed. I[loHsATHE O 3akoHaxX pacrpeneneHus s
JTUCKPETHBIX M HEMPEPhIBHBIX CIy4yailHbIX BenuuuH. VX ompenenenue B ombiTax IleppeHa c
OpOYHOBCKMMH YacTUIaMU U ombITax LlITepHa n Diaapumaka ¢ aTOMHBIMH ITy9KaMH.

17.2. ®aykTyanuu MHKpO- U MaKpOCKONMHMYECKUX BenuduH. OmnpeneneHue (GIyKTyaruii
CKOPOCTM M KHHETMUYECKON DSHEpPrMM MOJIEKYJIbl [0 3aKOHYy pacnpezaeneHuss Makcsema.
OnyKTyaluu KHHETUYECKOW SHEPTUU Ta3a B TEPMHUECKOM PaBHOBECHH.

17.3. Monens yactut B smmke. CTaTUCTHYECKUN BEC MAKPOCOCTOSIHUS cHCTeMBbl. [ToHsATHE
00 »HTponuH Kak Mepbl Oecriopsnaka. O ¢popmyne bonbimana.

OIITUKA U ATOMHAA ®U3UKA

18. OnTuka

18.1. OcHoBHBIE 3aKOHBI ONTHKH. HauanbHbie mpencTaBieHus o npupoze csera (HproToH,
I'roitrenc). Ckopocte cBera B mpospauHoil cpene. IlpuHnun ®epma. CBETOBOH NOTOK M €r0
XapaKTEPUCTHUKHU.

18.2. Ilonsatue o cBeToBOM BOJHE, €€ XapakTepuUcTUKH. KorepeHTHOCTb. OMNBITHI 1O
untepdepenun 'pumansan u FOura. Koadduumentsl oTpakeHuss U NpOXOXKACHUS CBETA MPHU
HOpPMaJIbHOM IIaJICHUN Ha TPaHMIly pa3jieiia Mpo3padHbIX Cpel.

18.3. Mudpakuus ceera. [Tpuniun [toiirenca — @penenst. Pacuér 30n Openerns. Audpaxmms
IIPU OCBEIEHUU KPYIJIOTO OTBEPCTHSI U JAHCKA. PacuéT MHTEHCHUBHOCTH CBETA B LIEHTPE KpaHa.
ITsatHo ITyaccona.

18.4. Mudpaxmus Ppaynrodepa ot menu. Judpaxnmonnas pemérka. EE Bumasl u
XapaKTEepUCTUKH (YrJIoBasi TUCIIEPCHs, TUCTIEPCUOHHAs 00JaCTh M pa3periaronias criocCOOHOCTD)
B KQ4eCTBE CIIEKTPaJILHOI0 Mpudopa.



18.5. ActpoHommueckue wu3MepeHuss ckopoctu cBera (Pémep, Bbpemnm). M3mepenue
CKOPOCTH CBeTa B 3eMHBIX ycioBusaxX (Puzo, Oyko, Maiikenscon u Mopnu). [loncku MupoBoro
sadupa. [TocrynaTsl DAHIITEHHA.

19. Hekaaccuueckasi pusuka

19.1. CrnenuanbHast Teopust oTHocuTeIbHOCTH. [Ipeobpa3zoBanust JlopeHa, UX CIEICTBUS.
OddexTsl cokparieHust AIMHBI TPEIMETOB U 3aMeJIeHHs] BpeMeHH. VX skcrnepuMeHTalbHOe
HNOATBEpXKJIEHHE B OMbITax C p-Me3oHamu. O¢dexr [Hommiepa. PenstuBucrckas macca u
SHEPrusl.

19.2. Tlpennockiku KBaHTOBOH TEOPUHU CBeTa. 3aKOHBI TEIIOBOTO H3iIydeHHs. DopmyIbl
Panes — Jhxuaca wu Ilnanka (6e3 BwiBoma). 3akoHbl ¢orodddexra. CBEeTOBbIE KBaHTHI
Onnmreitna. ¢ ekt Komnrona. J[BoiicTBeHHas IPUpoO/Ia CBETA.

19.3. Atomusie cnekTpbel. Mojenb atoma Tomcona. PaguoaktuBHocth (bekkepensb, cynpyru
Kroopu). Omeitel Pesepdopma mo paccesuuto a-uactuin. Ilocrymarer Bopa u ero momens
BOIopoaHOro atoma. [IpoTuBopeunBoCTH GOPOBCKOI TEOpHUH.

19.4. Tunore3a ne-bpoityis 0 BOTHOBBIX CBOMCTBaX MHKpouacTull. KBaHTOBO-MeXaHUYECKOE
onucanue ux cocrosHusA. YpaBHeHue Illpenunrepa. CooTHOLIEHHWE HEONPEAECICHHOCTU
[aiizenbepra. KBanToBaHWE SHEPTUN YaCTHUIIBI B OECKOHEYHO IITyOOKOM MOTCHIIMATBLHOU sSMe.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTMH, HCIOJIb3yeMble IPU OCYLIeCTBJICHNH 00pPa30BaTeIbHOI0
npouecca no AUCUMIINHE

IlepBpiM ycnoBHeM ycmexa o00pa30BaTEIbHOrO IIpolecca SBISETCS MPAaBUIBHOE
coyeTaHue B HEM TEOPETUYECKOI0 M TMPAKTUYECKOro Havaia. Hamnuue Tpuanbl: JeKLUH,
[IPaKTUYECKHE U JabOpaTOpHbIE 3aHATHS, B y4E€OHOM IUIAHE JAHHOW CIEUUAIbHOCTH — €ro
HECOMHEHHbIM mmtoc. Kakaplii M3 yka3aHHBIX BHJOB 3aHATUH HUIpaeT CBOIO poiib. Jlekuuu
3aKJIQJBIBAIOT TEOPETHUECKUI (yHIaMEHT IMpenMeTa, MPaKTHYECKHe 3aHATHS NpPUOOIIAIT K
AHAJIUTUKO-PACYETHBIM METOAAM pEelleHMs 3a/ad, Ja0opaTopusi 3HAKOMUT C IKCIEPUMEHTOM,
0e3 KoToporo Takas Hayka, Kak Qu3uka, HeMbICIIIMa. MOYKHO TOJIBKO COXKaJETh O HEJOCTaTKe
qacoB (Bcero 8 B ceMecTp), OTIYCKaeMbIX Ha IOCIEAHUN BHJ 3aHATHH. VX cienoBaio Obl
YABOUTH 3a cu€T 4yacoB, Tak Ha3piBaeMoil, CPC (camocrtosarenbHas pabdota). [lo nanHomy Bugy
3aHATUN yacThb €€ JOJDKHAa NPOBOJUTHCA B J1a0OpaToOpuu TOJ HaA30poM mpenojasarens. U
XOpOILIKE CTYACHTHI TaK U MOCTYNAIOT, IPUXO/S B JIAOOPATOPHIO B AOMOJIHUTEIBHOE BPEMSL.

BropeiM ycioBueMm ycmexa o00pa3oBaTelbHOTO Ipoliecca  SBISETCS  JIMYHOCTb
npenojaBaTesis, €ro MeJaroruyeckuii ONbBIT U TaJlaHT, HEMOJAJIEIbHBIA HHTEpeC K caMoMy
npeamery. bes HuX Gopmanus3m 1 3a0praHU30BaHHOCTD Mpoliecca ObICTPO CBOJAT HA HET caMble
IPOJBUHYTHIE MPOEKTHl B cepe oOpazoBaHus. CTyAeHTaM CTAHOBHUTCS CKYYHO, €CIIU CKY4YHO
IPEMoJIaBaTeNI0: OHU ObICTPO MEPEKITIOYAIOTCS Ha CBOU «T'aJKEThI» U B UTOTE «HE 00pa3yroTcs».

Opranuzanus npenojaBaTeieM 3aHATHI CO CTyAEHTaMH WHANBUAYyalibHa. Ho MOXXHO
BBIJICJIUTh OOILENOJe3Hble METONMKU. Hampumep, XOpomM HCTOPUYECKHE HKCKYpPChl C
yKa3aHWEeM MMEH BBIJAIONIIMXCS YYEHBIX M 3HAMEHATEJBHBIX JAaT WX OTKPBITUH B MPUBS3KE K
oO1ieyenoBeyecko UCTOpuU. BaxkHo Mom4€pKuBaTh MHTEPHAIIMOHAIBHBINA XapakTep HayKH, HE
3a0bIBasi O BKJIaJI€ B HEE OTEUECTBEHHBIX YUEHBIX. JKenaTenbHO CTPYKTYPUPOBATh JIEKIIMOHHBIN
KypC TaK, 4YTOObI Ka)K/ast JIEKIUs BBITJISAETa KaK OT/IeIbHOE IT0UTH TeaTpajbHOE Mpe/ICTaBlIeHHE,
XOTd 3TO He Bcerga mnonydaercd. HyXHO MO BpeMeHaM OTBIEKAaTbCd Ha ayJUTOPHIO:
pearupoBaTh Ha HEOKMJIAHHBIE BOIIPOCHI M AK€ KOPOTKO 3aroBapuBaTh CO CTYJEHTaMH B
BOCIHUTATEIbHBIX LEISIX, OAHAKO, OBICTPO BO3BpaIlasch K mpeameTy Jekuuu. Hakonen, cienyer
palMOHATIBHO UCHOJIB30BATH MPOCTPAHCTBO JOCKU, YTOOBI BBIKJIAJAKH M PUCYHKH Ha Hell Obuin
NOHATHBI ayautopuu. K coxalleHuto, OpU JAUCTAaHUMOHHOM 00y4deHHH 3¢ EKTUBHOCTh
YKa3aHHBIX IPUEMOB 3HAUYUTEIILHO CHUYKAETCSI.

[IpakTiyeckue 3aHATHS TPAJAULMOHHO MOCBSIIEHBI pelIeHHIo 3afad. BaxHo (mocie
JIEMOHCTPAIlMOHHBIX IPUMEPOB B ayJUTOPHH) BOBJIEKATh CTYJEHTOB B MX JIOMAlllHEE pELICHHE,
0 BO3MOXXHOCTH BbllaBasg MHAMBHAyaJlbHblEe 3aqaHus. PemeHus 3amad  mpoBepsitOTCS



IpernoJiaBaTesieM B JIOMaIlTHe 00CTaHOBKE M 3aTeM OOCYXKJIAIOTCS ¢ UX aBTOpaMH B ayIUTOPUU
nu B Ckaiine ¢ Hem30eKHBIM CHIDKCHHEM 3(P(EeKTUBHOCTH OOYUCHHUS B TIOCIIETHEM CITydae.

JIaGopaTopHble 3aHATHS OPTaHU3YIOTCS 1O YCTaHOBJIEHHOMY HOPSAKY B JaOopaTopusx
¢buznyeckoro (axkyapTeTa € HCIONb30BAaHHMEM MPUOOPOB M JIPYroro oOOpyIOBaHUS.
JlaGopaTopHblie pabOThI BHIIOIHSIOTCSA U CHAIOTCS CTYJACHTAMHU T10 1BOE ¢ 0(hOpMIICHHEM OTUYETA.
W3 npencTaBieHHBIX CIUCKOB pabOT BBHUAY MalOro KOJUYECTBAa YAaCOB HAa CTYJEHTA BBINAIACT
JIMIIB TPH — YETHIpe PabOThI B CEMECTP MO0 Ha3HAYCHHUIO MPENoaBaTessl Ml BBIOOPY CTYICHTA.

TperpuMm ycioBueM ycrexa o0pa30BaTeIbHOrO IMpolecca SBISETCS Moa00p U Hajau4due
JOCTYITHOW yueOHoM nuteparypsl. E€ nmepeyens nmpuBoauTcs Hbke. BaxkHo yOex1aTh CTy/I€HTOB
B HEOOXOIUMOCTH YTEHHs YICOHUKOB B HATYpalIbHOM (TPEXMEPHOM) BHUJIE, & HE B IJIOCKOM (Ha
’KpaHe IulaHuiera). IlocnenHee, 1O MHEHUIO aBTOPA, 3HAUMUTENBHO CHUXKAET KadeCTBO
MOHMMAaHUA U YCBOEHUS MaTepuaa, XOTs U 00JIer4aeT ero J0CTYIMHOCTb.

6. [lepeyeHb HHMOPMANMOHHBIX TEXHOJOTHWii, HCHOJb3yeMbIX IPH OCYILIECTBJIEHUH
o0pa3oBaTeIbHOIO TMpolecca MO [JUCHMIJIMHE, BKJIWYasg IepeyeHb JHLIEH3HOHHOTO
NPOrpaMMHOr0 ofecrnedyeHusi ¥ HHGOPMALMOHHBIX CHPABOYHBLIX cHcCTeM (IpH
HEe00XO0UMOCTH)

Hudopmanus mo conepkaHuio npeaMera Bputokena Ha iatgopme Moodle Spl'Y B tpex
Kypcax COOTBETCTBEHHO cemecTpaM 2 — 4. Tam ke B Buje (ailioB BBIKIAABIBAIOTCS MOI00PKU
3aa4 1O JICKIMOHHBIM TE€MaM IpeaMeTa M OTKPBITH MAlKH 33aJaHuid Ui CA4d CTYACHTaMH
CBOMX pelleHuil. A emé co3gaHbl ManKy A7 CIa4d OTYETOB MO BBINOJIHEHHBIM J1a00OPATOPHBIM
paboram. Ho, kak mokaszasl ONBIT, U3BJICYCHHE W3 YKAa3aHHBIX MAaIOK CTYJIECHYECKHUX padoT —
JIOBOJIbHO KAHWTEIBHOE 3aHSTHE, W MpOolIle MX COOp OCYIIECTBISATh MHAYE, JIy4llle BCEro —
HATYpaJIbHO C MOCJEIYIOIIUM OOCYXKJICHHEM HHTEPAKTHBHO Ha Apyrux miardgopmax. OgHaKo
Moodle mone3eH B kauecTBe TOCKHA OOBSBICHUIN M OPraHU3YIOIIETO HavYaja mpoiecca 00ydeHuUs.
Cam e mpolecc AUCTAHIMOHHO TMPOBOAUTCS: JIEKIMH B Z0OM'e, OOCYXICHHEe W craada
BBIIAHHBIX 3agaHuil B CKaiIIe.

W3 apyrux TeXHUYECKUX CPEICTB B YUEOHOM MPOLIECCE UCTIOTB3YIOTCS:

— U1 TIOMCKa yueOHOM JauTepaTypsl 0ubnuorexku SApl’Y — ABTomarusupoBaHHas OMOIHOTEUHAS
uHdopmarmonHas cucrema "BYKU-NEXT" http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php;

— g GOpPMHUPOBAHUS TEKCTOB MaTepHalloB JJIsi NMPOMEXKYTOYHOM M TEKyllleH aTTecTaluu —
nporpammel Microsoft Office.

7. IlepeyeHb OCHOBHOII M  [IOMOJHHUTEJbHOW Yy4eOHOIi JIMTepaTypbl, PpPecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTu «HMHTepHEeT», HEOOXOIMMBIX s
OCBOEHHS THCIMIIJIHHBI

a) OCHOBHasl JIMTEpaTypa

1. CaBenveB M.B. Kypc oOmeit ¢usuku. T.1. Mexanuka. MonekynspHas ¢usnka u
tepmoauHamuka. — M.: KHOPYC, 2009.

2. CaBenneB U.B. Kypc o0mieit pusuku. T.2. DnekrpudecTBo 1 MaraeTu3M. BomHbl. OnTuka.
-M.: KHOPYC, 2009.

3. CasenbeB U.B. Kypc obme#t pusukn. T.3. KBanToBas ontuka. ATomHas pusuka. Ousnka
TBepaoro Tena. dusuka aTOMHOTO spa U dnemMeHTapHbIx yactull. - M.: KHOPYC, 2009.

4. Uponos U.E. 3anauu o oduieit ¢puzuke. — CII16.: UzparensctBo «Jlanby, 2001.

5. Mutpodanos B.A. N36pannbie 3anaun mo Mmexanuke. SApoci. roc. yH-T um. LT
Hemunosa. SApocnasis: SApl'Y, 2010. — 116 c.

http://www.lib.uniyar.ac.ru/edocs/iuni/20100705.pdf (amekTpoHHBI#H pecypc)

6. dusnueckas mabopaTopus Ui MAaTEMaTHKOB: MPakTUKyM / Mutpodanos B.A. Spoci. roc.
yH-T uM. [L.T". [lemunoBa. — SApocnasns: Apl'Y, 2021. — 88 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20210702.pdf (s;mexTpoHHBI pecypc)



http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.lib.uniyar.ac.ru/edocs/iuni/20100705.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20210702.pdf

7. Mutpodanos, B.A. JJaboparopHbie pabOThI IO MOJEKYJISIpHON (PU3UKE: METO/.yKa3aHHs /
B.A. Mutpodanos; Spocin. roc. ya-T um. [L.I". Jlemunosa. — AApocnasne: Apl'Y, 2007. — 67 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20070707.pdf (a1ekTpoHHBI# pecypc)

8. 3umuH C. 1. ®uznyeckuii MPaKTUKYM M0 JIEKTPUYECTBY U MarHETU3MY [ DJIEKTPOHHBIN
pecypc]: yae6. mocobue mis By30B. / C. I1. 3umun; Spoci. roc. ya-T um. I1. I'. Jlemunosa,
Hayu.-meron. coBet yH-Ta - SApocnasine: Apl'Y, 2010. - 134 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100704.pdf

0) 10MOJTHUTEIbHAS JIATEpaTypa

1. boumapes, b. B. Kypc o0rieii ¢pusuku B 3 KH.: yueOHuK 17151 6akanaBpos /b. B. bonnapes,
H. I1. Kanamaukos, I'. I'. Ciimpun. — 2-e u3n. — Mocksa : U3natensctBo FOpaiit, 2019.
Tekct anextponnsiii / O6pa3oBarenbHas maaTdopma FOpaitt [caidr].
Kuwura 1: mexanuka — https://urait.ru/bcode/425487.
Knura 2: snekrpoMarueTisM, onTHKa, KBantoBas ¢usnuka — https://urait.ru/bcode/425490.
Kuwra 3: TepmoanHaMuKa, cTaTUCTHYECKas (PU3HKA, CTPOCHUE BEIIECTBA —
https://urait.ru/bcode/425491.

2. CuyxuH [1.B. O6mmii kypce ¢pusuku. T.1. Mexanuka. — M.: DUSMATIINUT; U3xa-Bo
MOTH, 2005.

3. CuyxuH /I.B. O6muii kypc pusuxu. T.2. TepmoanHamMuKa 1 MOJIEKYJIsIpHAs (PU3UKA. —
M.: DUBMATIINT; U3n-Bo MDTU, 2005.

4. CuyxuH [[.B. O6muit kypc ¢pusuku. T.3. DnexrpuaectBo. — M.: ®UIMATIINUT; U3n-Bo
MOTH, 2004.

5. CuByxuH [1.B. O6mwmii kypc ¢pusuku. T.4. Ontuka. — M.: DUSMATIINT; U3n-s8o MOTU,
2005.

6. Uponos U. E. OcHOBHBIE 3aKOHBI 3JIEKTpOMarHeTu3ma: yued. nocooue — M.: Bricmas
mkoja, 1983. — 279 c.

7. COopHUK 3a/1a4 1o obmeMy Kypey pusuku. TepMoanHaMuka U MOJISKYJISIpHast (PU3HKA.
ITox pen. .B. CuByxuna. — M.: Hayka, 1976.

8. COopHUK 33724 1Mo 001meMy Kypcy Gu3uKku. DnekTprudecTBo U MaruetusM. [lox pen. ML.A.
SkosneBa. — M.: Hayka, 1977.

8. MaTepnajibHO-TeXHHYeCKoe o0ecnedeHHue M CHUTIIHHBI

MarepuanbHO-TeXHUYECKass 0a3a, HEOOXoauMmasi IUIsl OCYIECTBIEHHS 00pa3oBaTEIbHOTO
npoliecca 1o JUCIUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIE TOMEICHHS:

- y4eOHbIe ayJUTOPUH ISl TIPOBEICHHS 3aHATUH JIEKIMOHHOTO THIIA U TPAKTUYECKUX 3aHITHUH
(ceMHHApOB);

- IOMEIICHUS /IS TIPOBEICHHS TPYIIIIOBBIX W WHANBUAYAIBHBIX KOHCYIbTAIINN;

- Jaboparopun o0mero (Gu3MYecKoro NpaKkTUKyMa (MEXaHHKH, MOJEKYISIpHOW (U3HKH,
AIIEKTPUUYECTBA U MarHETU3Ma), U3MEPHUTEIbHBIE TPUOOPHI U Ipyroe 000pyI0BaHHE;

- IOMEUICHUS JJIs1 CAMOCTOSITENIbHON pabOThI;

- AyTUTOPHH JJISl TIPOBEJCHHS TEKYIIETO KOHTPOJIS ¥ TPOMEXKYTOYHOM aTTeCTaIlHH;

- TIOMEIIEHUS JUIl XpaHEHUs U MPO(UIAKTUYECKOTO OOCTY)KMBAHUS TEXHUYECKHX CPENICTB
00yJeHwusI.

[Tomemienust A CaMOCTOSTENBbHOW pPabOThl OOYUYAIOLIMXCS OCHAIEHBl KOMITBIOTEPHOMH
TEXHUKOH C BO3MOKHOCTBIO TIOAKIIOUEHHsS K cetH «/HTepHeT» m obecriedeHneM J0ocTyrna B
AIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3alllu.

Yucno mocagoYHBIX MECT B JICKIMOHHOW ayIUTOPHH OOJIbIe, MO0 PaBHO CHHUCOYHOMY
COCTaBy IOTOKa, a B ayAWTOPHH S MPAKTUYECKUX 3aHATHH (CEMHHApPOB) — CIHUCOYHOMY
COCTaBY TPYIIBI 00YJaIOIIUXCSI.

ABTOp:  AOUEHT Kadeapbl MUKPOAJIEKTPOHUKHI
u obmeit pusnky, kaum.Gpus.-MaT.HayK B.A. Mutpodanon
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http://www.lib.uniyar.ac.ru/edocs/iuni/20070707.pdf
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IMpuaoxenne Nel k padoyeil nporpaMMe JUCHHUILIUHbI «DU3HKAY»

DoH/I OLIEHOYHBIX CPEACTB
JJIs1 MPOBe/IeHUs] TEKYIIero KOHTPOJIsl YCIIeBaeMOCTH
U TPOMEKYTOYHOM aTTeCTAIMHU CTYAE€HTOB MO0 JUCHUIIHHE

1. TunoBbie KOHTPOJIbHBIC 3a/I1aHUA U UHBIC MAaTE€PHAJIbI, HCII0JIb3YEMbIC B IIpoLECCe
TEKYLIEro KOHTPOJIA YCIIEBAEMOCTH

3ajaHuss MO MPAKTHYSCKUM 3aHATHAM DA3falOTCs CTYACHTAM WHAWBHIYaIbHO W3
3a1auHuKoB [4], [5] cimcka a) OCHOBHOM JTUTEpaTyphl, a Takke U3 3aga4HukoB [7], [8] crucka 0)
JIOTIOJTHUTEIIBHOW JIMTEPATYphl B BHIC 3a/1ad HEOOJBIION CTEIEHH CIOKHOCTH. [[OMHMO 3TOTO
psn Gojiee CIIOXKHBIX 3a1ad, CHOPMYIMPOBAHHBIX aBTOPOM, BBIKJIAJIBIBACTCSA Ha IUIaT(Gopme
Moodle Spl'Y B cocrtaBe, Tak Ha3bIBaeMbIX, MOJOOPOK 3a1ad. 37eCh OHU HE IMPEICTABJICHBI,
IOCKOJIbKY TOTOBSTCS K ITyOJIMKAIIUH.

2. Cnucok BONPOCOB M (MJ1H) 3a1aHMii 1J1 MPOBeeHHs IPOMEKYTOYHOM
U OKOHYATEJIbHOM aTTecTalun

[Ipu mpoBeaeHHMM KOJUIOKBHYMa BO 2-M W 4-M CeMecTpax BOIIPOCHI BHIOMpPAIOTCS U3
CoJIepKaHUs TUCLMILIMHBI 110 pa3jienaM, KOTOpble HA MOMEHT aTTEeCTalluM B CepelnHEe CeMeCcTpa
OBIBAIOT MPOIIEHBI Ha JeKIHIX. MIX coo0maroT cryienTam B pasjesie oObsIBICHHUNA peaMeTa Ha
wiarpopme Myai.

3a4ét B 3-M ceMecTpe BBICTABISICTCS TIPU YCIIOBHHU BBIIOIHEHUS M CIa4d (3aIUThI OTUYETOB)
NEPCOHAIBHO BBIJIAaHHBIX JJAOOPAaTOPHBIX pabOT B KOJIMYECTBE 4-X WM 5-U B 3aBUCUMOCTH OT UX
CIIOKHOCTU. B omucaHumM Kax[oil M3 HUX MMEIOTCS KOHTPOJIBbHBIC BoOmpockl (cMm. [6], [7] u3
CIIUCKA a) OCHOBHOU JTUTEPATYPHI).

Ha 3auere nposepsiercst chopmupoBanHocTs kommnereHuu OITK-4 no unnukaropy M-OIIK-
4_4 B pacumdpoBke «Brageer MmeronaMu ucciaenoBaHus (pU3MUECKUX SBJICHUN U MPOLIECCOB HA
OMbITE, HaBBIKAMU M3MEPEHUI M 00pabOTKM UX PEe3yJIbTaTOB C IMOJIydeHHEeM HH(popMaluuu o0
UCCIIETyeMbIX CBOWCTBaX (PU3NYECKUX OOBEKTOB.

Bonpocs! k sk3ameny (GopMHUPYIOTCSI U3 TYHKTOB COJEPKaHUS JUCIIUIUIMHBI C HEOOIbIIMMU
U3MEHEHHUSMHU IPU OTKJIOHEHUH (PAKTUYECKOTrO M3JI0XKEHUs MaTepHuaja OT MPOrpaMMbl JEKIHH.
OHHU TOBOASITCS 10 CTYJIEHTOB Yepe3 tiardopmy My.

Ha sk3amene nposepsiercsi cpopmupoBanHocTh komneteHun OIIK-4 no unnukatopy M-
OIIK-4_2 B pacmmdpoBke «3HAET OCHOBHBIC MOHATHS W 3aKOHBI MEXaHUKH, MOJICKYJISPHOMN
(Gu3uKy, 3IEKTpUYECTBA W MarHeTW3Ma, TEPMOIAMHAMHUKH, ONTHKM M aTOMHON (u3uku» u
c(OpMHPOBAHHOCTB TOH k€ KomreTeHInu 1o naankaropy U-OITK-4_3 B pacumdpoBke «Ymeer
UCIOJIb30BaTh MaTeMaTUyeckrue MoJieny (PU3NYECKUX SIBIICHUH M MPOLIECCOB, PeIaTh THIIOBbIE
NpUKIaJHbIe (pU3MUecKHe 3a/laul aHAJUTHYECKU W 4uciieHHo». IlocnenHee ymeHue xopoiine
CTYAEHTBI OOBIYHO JEMOHCTPHUPYIOT 3a0JIarOBPEMEHHO, C/1aBasi PEIIeHUs BBIJaHHBIX UM 3a/1a4 Ha
MPAKTUYECKHX 3aHATHUSAX, a Yallle B IOMOJHUTEIbHOE BpeMSI.

l'IpaBu.Ha BbICTABJICHHA OLICHKHN HA 3K3aMCHE.

B sk3ameHalnMoHHBIN OMileT BKIIIOYAeTCsl pa3BEPHYTHIA TEOPETHUECKHUM BoIpoc (Tpyra
BOIIPOCOB) M OAHA 3ajgada. Ha moaroroBky k oTBeTy naercs He MeHee 1-ro uaca. Ilo mroram
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oTBeTa (cobOecenoBaHMs) CTYJCHTY BBICTABISICTCS OJHA W3 OICHOK: «OTJIMYHO», «XOPOLIO»,
«yJIOBJIETBOPUTEILHOY» UIIH «HEYIO0BIETBOPUTEIBHO.

Ounenka «OTJMYHO» BBICTABISIETCS CTYJCHTY, KOTOPBIH JEMOHCTPUPYET TIyOOKOe U
IIOJIHOE BJIQJICHUE MAaTepUaioM IpeIMeTa, JIOTUYECKH MBICIHUT, YMEET CBS3bIBaTh TEOPHUIO C
npakTukoil. Ero oTBeTH Ha BONPOCH! SK3aMEHAIIMOHHOTO OWieTra pa3BEepHYTHIE U JOCTATOYHO
nojaHble. OH TaKKe YCHEIIHO OTBEYAaeT U Ha JONOJHUTEIbHbIE BOIIPOCHI.

Onenka «Xopomo» BBICTABISAETCS CTYIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BBIIIE KPUTEPHSIM, HO OTIMYAETCS MEHbIIEH OOCTOATENbHOCTHIO,
ryOuHON, OOOCHOBAHHOCTBIO W TIOJHOTOW. B 0TBeTe HMEIOTCS OTHAENbHbIE HETOYHOCTH
(HecyliecTBEHHbIE  OMIMOKM), KOTOpblE  HCHPABIAIOTCA  CaMUM  CTYJEHTOM  IOcie
JIOTIOJIHUTENbHBIX U (MJIM) YTOUHSIOIIMX BOIIPOCOB 3K3aMEHATOPA.

OneHka «Y0BJ1eTBOPHTEIbHO» BBICTABIIAETCS CTYIEHTY, KOTOPBIA 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, KOTOpPBIE CTYIEHT 3aTpyAHSETCS UCHpaBUTh caMocTosTenbHO. Ha wyacTe
JIOTIOJIHUTEIIBHBIX BOIIPOCOB CTYJEHT 3aTPYAHSAETCS 1aTh OTBET WM JA€T HEBEPHbBIC OTBETHI.

Onenka «HeynoB/1eTBOPHUTEIBHO» BBICTABISETCS CTYACHTY, KOTOPbII 1€MOHCTPUPYET
pa3po3HEHHbIe, OECCUCTEMHBIE 3HAHM;, OCCIIOPAJOYHO M HEYBEPEHHO M3JIaraeT Marepuai; He
YMCCT BBIACIIATH I'NTaBHOC U BTOPOCTCIICHHOC, HC YMCCT COCANHATL TCOPETUYCCKUC ITOJIOKCHUA C
IPAaKTUKOH, HE YCTaHABIMBACT MEKIPEIMETHBbIE CBs3U; [JOIyCKaeT rpyOble OLIMOKM Ipu
OMpCACIICHNU CYIIHOCTU PaCKPbIBACMbIX HOHﬁTHﬁ, ﬂBHGHI/IfI, BCJICACTBUEC HCIIOHHMMAaHHA HX
CYLIECTBEHHBIX M HECYIIECTBEHHBIX NPHU3HAKOB U CBS3€H; JaeT HEINOJIHbIe OTBETHI, JIOTUKA U
MOCJICAOBATCIIBHOCTE HM3JIOKCHUA KOTOPBIX HMCEIOT CYHMICCTBCHHBIC MW INPUHOUIIMAJIBHBIC
HapyLICHHUs, B OTBETaX OTCYTCTBYIOT BBIBOJbI. J[OTOJIHUTENbHBIE U YTOUHSIOLIME BOIPOCHI
9K3aMCHATOpa HC IMPUBOAAT K KOPPCKOHWHU OTBETOB CTYACHTA. Ha OCHOBHYIO 4acCTb
JIOTIOJIHUTEIIBHBIX BOIIPOCOB CTYJIEHT 3aTPYAHSIETCS 1aTh OTBET WM Ja€T HEBEPHBIE OTBETHI.

OIIGHKa ((HGYIIOBJICTBOPI/ITGJII)HO)) BBICTABJIACTCA TaKXKC CTYIACHTY, KOTOpI:IfI B35111
HK3aMEHAIlMOHHBIN OMIIeT, HO OTBEYaTh OTKa3aJICs.

ITpnioxkenne Ne2 k padoueil nporpaMmMe IUCHUILVIMHBL «DPuU3nKa»
MeTtoauyeckue ykasaHusi AJ1sl CTYJI€HTOB 110 OCBOCHHIO U CHMIIINHBI

He Hanmo mpomyckath jekiuil 0e3 yBaKUTENbHBIX TPpUYHH. VX KOHCHEKT clelyeT BEeCTH,
YTOOBI MTOHUMATH JIOTUKY TIOCTPOCHHUS Kypca B €ro B3auMOCBs3sX. He HamesTbCs Ha TO, 4TO
noTtoM (Tiepe]; SK3aMeHOM) BCE€ MOXKHO Oy/eT MpouYecTh. 3/1e€Ch BakKHA PETYISIPHOCTH 3aHSTUM.
[Tome3Ho cpa3y cBepsATh JEKIMOHHBIA MaTepual C COJEpKaHHEM COOTBETCTBYIOIIUX TJIaB
yu4eOHUKOB, KaK ObI TOTO HE XOTENIOCH JIeaTh.

Pemenus BEIIAaHHBIX HA JIOM 3a/1a4 0OPMIISITH JJIsl IIPOBEPKH HA OTIEIBHBIX JIUCTAX, HE
OTKJIaJbIBasl CaMO peIlIeHHue B «Aodruil smuk». OOmme TpeOoBaHUS M PEKOMEHJIAIUU T10
pemieHno  (GU3NYECKUX 3amad  cOpMyYNIHpPOBaHbl B 3amadHuke [5] crucka a) OCHOBHOM
autepatypsl. O0mue TpeOOoBaHUS U PEKOMEHJIAIIMH 0 BBIMOJHEHUIO Ja00paTOpHBIX paboT u
obopmiieHHI0 OTYETOB CHOPMYITMPOBAHBI Ha CTeHAaX Jjabopatopuii o0mero (Gu3nIecKoro
NPaKTUKyMa, a TAK)KE B METOJIMYCCKUX YKa3aHUsX [/] crMcKa a) OCHOBHOM JINTEPATYPHI.

OMmBIT MOKa3bIBACT, YTO 03 CUCTEMATHUYECKON pabOTHI MO MPEJAMETY MOMYyYUTh 3a4€T U
YCIIEITHO CaTh 9K3aMeH BEChMa 3aTPYAHUTEIHHO.
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