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[Iporpamma coctaBieHa B cOOTBETCTBUH ¢ DenepansbHbIM TOCYJAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHAAPTOM IO HampapieHuto (cnenuanbHoctr) 06.03.01 buonorus,
YTBEPXKACHHBIM MpHKa3oM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit denepanuu ot
07 aBrycta 2014 r., Ne 944, y4eOHBIM IJIaHOM MOJTOTOBKM OakanaBpa MO HaNpaBICHUIO
06.03.01 buonorus, yrBepxkieHHbIM ¥YueHbIM coBeToM OI'BOY BO «COI'Y» ot 30.04.2020 1.,

npotokoa Ne 9.

CocTaBUTEND:

Typue A.M., n1.¢.-M.H., ipodeccop kadenpsr Pu3nuKu 1 ACTPOHOMHUH



1. Crpykrypa u o0masi Tpy10eMKOCTb JUCUMIIJIMHBI

OO01mast TpyA0€MKOCTh IUCIUTUTHHBI COCTABIISIET 6 3a4eTHBIX eauHUII (216 gacoB).

Ounas hopma 00yUCHHS 3aounas popma o0ydeHUs

Kypc 2
Cemectp 3
Ulexim 36
[IpakTrueckue -
(ceMrUHAPCKUE) 3aHITHS
JlaGopaTopHbie 3aHATHUS 54
Koncynbranuu -
HTtoro ayiuTOpHBIX 90
3aHATHI
CamocrosTenbHas pabora 72
KypcoBast pabota -

@dopMa KOHTPOJIA
PK3aMEH Dx3ameH 54
3auer -
OO0111ee KOJIMYECTBO YacOB 216/6

2. I_Ie.]'ll/l OCBOCHHUSA JHCHUIVINHBI ABJIAIOTCHA

1. CTyneHTbI NOJKHBI OBJIa/IeTh 3HAHUAMU OCHOB (PU3UKHU, YMEJIO MPUMEHSTH MOJTyYeHHbIE 3HAHUS
U1 OOBSICHEHU;

2. ®opMHUPOBATh Y CTYACHTOB OO0IIETO (hU3UYECKOTO MHUPOBO33PEHUS U Pa3BUTHSA (HU3HUYECKOTO
MBIIUICHHUS,

3. ®opMupoOBaTh LIETHLHOE MPEACTABICHUE O MPOIECCAX U ABJICHUSAX, MTPOUCXOASIINX B HEXXUBOU U
KUBOW TIPUPOJIC, HAYYHBIA CMOCOO MBINUICHUS, YMEHHE BUACTh E€CTECTBEHHOHAYYHOE COICpIKAHUE
npo06ieM, BO3HUKAIOIINX B MPAKTUYECKOM JESTEIbHOCTH CIIEHUATNCTa;

4. HayuuTh CTYIEHTOB MPUMEHATH (PU3MYECKHE METOIBI MCCIEAOBAHUS HAa OCHOBE MOTYyYEHHBIX
3HaHUM B Kypce «Duszukay.

3. Mecro aucunniunbl B ctpykrype OITOII 0akanaBpuara
b1.5.07. BapunaTtuBHas 4acThb.
I[.H}I HU3YUCHUS JUCHUIIIINHBI H€O6XO,Z[I/IMI>I 3HaHUA, YMCHUA U KOMIICTCHIINH, ITOJTYUCHHBIC
00y4arolMMUCS B CPEIHEH IIKOJIE B pe3ysIbTaTe OCBOEHUS KypcoB: «Pusukay, «MaTemaTika» 1 T.1.

4. TpeOGoBaHus K pe3yJIbTATAM OCBOCHUS M CIUTIINHbBI

B pesynapraTe wu3ydeHUs OUCHUILIMHBI OOYyYalOIIMICS JOJKEH oO0JazaTh CIeAYIONTUMHU
KOMIIETEHIHUSIMU:

Konpr .
. Coneprxkanre KOMIETESHIIUN
KOMITETEHITHH

OK-5
- CIIOCOOHOCTH K CaMOOPTaHU3AIMH U CaMO0OPa30BaHUIO

I1K-5 - CIOCOOHOCTBIO UCTIOJIBb30BaTh B MPAKTHUECKON ACATEIBHOCTH CHEUATU3UPOBAHHBIC
3HaHUS (DYHIaMEHTaIbHBIX pa3/ieloB (GU3UKU, XUMUHU, ONOXUMUHU, MATEMATUKH IS
O0CBOCHUS (PU3MUECKUX, XUMUIECKIX, OMOXUMHUECKUX, ONOTEXHOIOTUIESCKUX,




MUKpPOOHUOIOTHUECKUX, TETIIOPU3NYECKUX MPOLIECCOB, MPOUCXOASIINX PU IPOU3BOJICTBE
[TPOYKTOB MUTAHUS U3 PACTUTEIILHOTO ChIPhs

B3aumocBsI3p TUTAHHPYEMBIX PE3YJIbTaTOB OOy4YEHUS 1O JUCIHUIUIMHE C  (QOPMHUPYEMBIMU
koMmrereHamu OITOIT

Konst [Tnanupyemble pe3ynbTaThl 00y4eHHsI, COOTBETCTBYIOIIKE (OPMUPYEMBIM KOMITETEHIIUSIM
KOMIIETEHIU I OIIOII
OIIOII 3Hamb ymemp enademo
OK-5 - COJIEprKaHue IIPOLIECCOB CIIOCOOHOCTBIO OCYIIIECTBIISATh
caMOOpraHu3aluu 1 CaMOCTOSITENTLHO cOOp U
caM0o00pazoBaHMsI, UX 00pabOTKY JaHHBIX
OCOOECHHOCTEW M TEXHOJIOTHI IUIaHUpoBaTh wenn  y HEOOXOMMMBIX JUlsl PeIICHHs
[peamn3aIiy, UCX0Is U3 1eJei yCTaHABIIMBATD podeccCuOHANBHBIX 3a/1a4;
COBEPIICHCTBOBAHUS [IPHOPUTETH TIpH BBIGOpE[IPHEMAMH CaMOPET yIISIHH
pogeccuoHaTbHON CIIOCOGOR npuHsTHs| YMOUHOHATBHBIX I
NesITeNIbHOCTH;, - CLIOCOOBI U pelIeHH i ¢ yaeToM (YHKITMOHATIBHBIX COCTOSTHUI
MPUEMBI CAMOOPTAHHU3ALMH M e 10BHiA, CPECTS, IIPH BBITIOJTHEHUHN
CaMO00pa30BaHUM JTUYHOCTH. | 1HqHOCTHBIX npodeccuoHanbHON
BO3MOYKHOCTEH U ACATCIIBHOCTH,
BPEMEHHOIT IIeperiekTnBpl [FEXHOTOTHAMU OpraHH3aIiH
OCTIOKEHUS npolecca caMooOpa3oBaHUs;
OCYILECTBICHHS [pHEMaMHU LeTIeNONAraHHs BO
eSTENbHOCTH, BPEeMEHHOW NEPCIEKTHBE,
- CaMOCTOATENBHO CTPOUTECTIOCO0AMH TIIAHUPOBAHHS,
[poLece OBIaEHHs OpraHU3aIH, CAMOKOHTPOJIS U
MH(pOpMaLHeit, CaMOOIICHKHU AESITEbHOCTH.
0TOOpaHHON U
CTPYKTYPUPOBAHHOM NIJIs
BBHITIOJTHEHUS
mpodecCHOHATbHON
NesITeTTbHOCTH.
TIK-5 —(bYHZ[aMeHTaJ'IBHBIe pasaciinl |- HUCIIOJIBb30BaTh| - METOAaMH OopraHu3annu
¢u3uKn B 00beMe, HEOOXOAUMOM |BO3MOKHOCTH 3KCIIEPUMEHTA; MeToaMHy|
JJIA IIOHUMAaHUus OCHOBHBIX |BEIUUCIINUTEILHON TEXHUKH Y| IPOBECACHMA CTAaHIAPTHHIX
3aKOHOMEPHOCTEM IPOrpaMMHOIO WCIBITAaHUI 1O  ONpEICICHUIO

(l)I/I3I/IKOXI/IMI/I‘l€CKI/IX mpoueccoB

06CCHe‘leHI/I}I; HCIIOJIb30BAaTh
0a30BbIe 3HAHUS B 00JIaCTH
CCTCCTBCHHOHAYYHBIX
AUCHUIIIVH IJId YIIPABJICHUS
mnmponecccoMm IMPOU3BOACTBA
MPOAYKTOB INMUTAHUA U3 pac-
TUTCIIBHOI'O ChIPbA;

IMOKa3aTelicl KauecTBa U

MPOAYKIHWU IMATAHUS.

0€30IacHOCTH CBIPbS U TOTOBOM

[lpn mpoBeneHMM Y4eOHBIX 3aHATHH OOECIICUMBACTCS pa3BUTHE Yy OOYYArONIMXCS HABBIKOB
KOMaH/IHOH paOO0ThI, MEXTMYHOCTHOH KOMMYHHKAIIUH, IPUHATHS PEIICHUH, TUACPCKUX Ka4eCTB (BKIIIOUAs
IpU HEOOXOJMMOCTH TPOBEJICHUE WHTEPAKTUBHBIX JIEKLIMH, TPYNIOBBIX JAUCKYCCHUH, POJIEBBIX WIP,
TPEHUHTOB, AaHAIN3 CUTYaIllMi 1 MIMUTALMOHHBIX MOJEJIEH, MperoJaBanue TUCIUILTUH (Moayei) B popme
KYpCOB, COCTABJICHHBIX Ha OCHOBC PC3YJIbTATOB HAYYHBIX HCCHGI[OBaHHﬁ, B TOM YHCIC C YUYCTOM
PETHOHATBHBIX O0COOEHHOCTEH TPO(ecCHOHANBHON NESATENbHOCTH BBIMYCKHHUKOB W IMOTpPeOHOCTEH
pabotoxareneit).




5. Copep:kanne u yueOHO-MeTOANMYECKAS KAPTA AU CHUIIMHBI

Tabauuya 5.1
HJ:;e HaumeHoBanue TeMV(BOHpOCOB), 3anaTus CamocrosiTeibHAs padoTa CTY/IEeHTOB DopmbI Kog:;;;;no Jurepa
IR N3y4YaeMbIX IO JAHHOU JUCHUILIMHE JIeK. ‘ 126. Conepmaﬂl/le | Yac. KOHTPOJIsA min max Typa
1 cemecTp
1-2 | Beenenne B (u3uKy. DKCIEPUMEHT U TaHreHnuadbHOE W HOPMAJIbHOE YCKOPEHHSI.
TEOpud B (U3HUECKUX WCCIEAOBAHUSAIX. VrioBass CKOpOCTh M YIJIOBOE YCKOPEHHE, U UX YcerHbIi
OTHOCUTENBHOCTH JIBAYKEHUSI. CBA3b C  JIMHEWHBIMM  XapaKTEPUCTUKAMH 0Ipoc
[lepememienue, CKOpPOCTb, YCKOpeHHE. | 2 2 | nBwxkeHHs. MI3yduTh 1 3aKOHCIIEKTUPOBATLOCHOBHI | 2 Cam. 0 5 1,4,5,7
CucTtemMbl KOOPAMHAT U CUCTEMBI OTCYETA. Teopun  Qusmyeckoro  masTHuka. [IpuHimn pabota
OTHOCUTENbHOCTU ['anmunes. 3akoH Koncnekr
BcemupHoOro tsarorenus.
3-4 | [lonatue 3aMKHyTOM cucTeMbl. Mmirynbc Omnpenenenne  kodpduuueHTa  BHYTPEHHETO YcrHbII
MaTepUaTbHOMN TOYKH, cucreMa Tpeauss no Merony Crokca. BiaummoneinicTBue onpoc
MaTepUaIbHBIX TOYEK. 3aKOH COXpPaHEHUS MaTepUalbHBIX  TOYEK,  HMHEPUHUAIbHBIE U Cam.
MMITYJIbCA. MowmeHT HMITYJIbCA HEMHEpPLUAIbHbIE CHUCTEMBl OTCYETa. 3aKOHBI pabora
MaTepUabHOM  TOYKH | cucrema | 2 2 Hotorona. Ilpunuun otHocutensHOoCcTH [anumes. 2 0 5 1,4,5,7
MaTepUAIbHBIX TOYE€K. MOMEHT CHJIBI, 3akoH BceMupHOro TAroTeHUA
3aKOH COXPAaHEHUS MOMEHTa HMITYJIbCA.
LleHTp Macc cucTeMbl MAaTEPUATIBHBIX
TOYEK U 3aKOH €ro JBUKCHHUS.
5-6 | Pabora cun. Kunernueckas sHeprus OKCIIEpUMEHT ©  TEOPUU B  (DUBUUYCCKUX
MaTepHalIbHOU TOYKH, CHUCTEMBI ucciaenoBaHusX. OTHOCUTENIBHOCTh JIBHXKCHHS.
MarepuanbHbeIX To4eK. [loTeHumanbHas [lepemenienue, CKOPOCTB, YCKOpEHHUE. YcrHbIl
SHEPTUsi CHUCTEMBbI B3aUMOJECUCTBYIOIINX ) ) KonebarenpHble 1 BOJHOBBIC MPOIECChl. BOHBI B » | ompoc 0 5 1.4.5.7
Tel. 3aKOHBl COXPAHEHUS DHHEPruu B VIOpyTHX  cpeaax.  BoaHoBoe — ypaBHEHHE. Cam. >
MEXaHHKE. Kunerunueckoe SHEPrus CrnoxxeHue koneOaHWii. YpaBHEHHE CBOOOIHBIX pabora
BpaIlaronierocs teia KOJIeOaHUI MOJIETIBHBIX CHCTEM (TPy3 Ha
NpYy>KWHE, MATEMAaTUYECKUI MasITHUK).
7-8 | DneMeHTbl TuApPO- U a’pOJAMHAMUKH. OcHOBHBIE OCTYJIATHl CHEHAIBHOM Teopun VYcrHbii
JIBM>KEHHE HMACAIbHOM KUIKOCTH, I10JIe 2 2 OTHOCHUTEIBHOCTH DUHIITEHHA. 3aKOHBI 2 oIpoc 0 5 1,4,5,7
CKOpOCTeH, JMHMM U TpPYOKH TOKa. MEXaHUKH B JIBIKYIIMXCS CHCTEMAX OTCUETA. Cam.




VYpaBHeHue bepuymnu. ®opmyna OO000IIeHHBII MPUHITUT OTHOCUTETHHOCTH. pabora
[Tyazeiinsa. JlamunapHoe U TypOyJICHTHBIC [IpeoOpazoBanust Jloperma.
notoku. Yucio PeliHonbaca.
Texkymas padora CTy1eHTOB 20
9 | 1-as py0exHas aTTecTanus 15
9-10 | OcHOBHBIE TPEICTABICHUS MOJIEKYJISPHO- N3yunTh 1 3aKOHCIEKTUPOBATh PEAKTUBHOE
KuHeTHndeckot  Teopuu. Ilpeanmer u JBUKEHHUE U €r0 IIPUMEHEHHUE. YcerHbIi
MeTObl MOJICKYJIsIpHON (pu3uku. [ToHsTHE onpoc 4 1.4.5.7
«MICANBHBIA Ta3», OCHOBHOE YypaBHEHUE Cam. i
MKT wupeanpHOro rasza. YpaBHEHHE pabora
Kianelipona-MeHieneeBa.
11- | OcHOBBI TepMOAMHAMHKH. BHYyTpeHHsA Pacnipenenenue  MOJEKysl  HACAJIbHOIO  rasa V oTHBIH
12 | sHeprus HIEaIbHOIO ras3a. KOJIMYECTBO (pactipenenenust Makcpesuia u bonbiiMana). ompoc
TEIJIOTHI. TEIIIOEMKOCTb. 3aKkoH bapomerpuueckas hopmyia. OCHOBBI Cant 4 1,4,5,7
paBHOpACIPEEIEHNS SHEPTUU 110 TepMOJAUHAMUKU. ['paHHIIBI IPUMEHUMOCTU 2-TO pa60T'a
CTETICHSIM CBOOOIBI 3aKOHA TePMOJAMHAMUKH.
13- | IlepBbiit 3aKO0H TEPMOJAVHAMUKH.
14 | OOpatumbie W HEOOpAaTUMBIE TPOIECCHI. . . .
Craructudeckuit u TEPMOIMHAMUYECKUN VYerubii
Huknnueckune mnpoueccol. Iukn Kapwo.
. . noAX0/Abl. PABHOBECHBIE COCTOSIHUS U IIEPEXObI orpoc
KIIJ[ TenmoBoi MammHbl. BTOpoil 3akoH N 4 1,4,5,7
IIponeccel uciapenus u kuneHus. HacbleHHbl Cam.
tepmoauHamMuku. [loHsitue  sHTpoOmNMM.
nap. Touka pochl. paborta
['panuibl TPUMEHUMOCTH 2-TO 3aKOHa
TEPMOINHAMUKH.
15- | PeanbHble ra3sbl, )KUIKOCTH U KPUCTAJLIBL.
. N3yuuth u 3akoHCTIEKTHpOBaTh 3 PekT Jxoyms- .
16 | Cuibl MOJIEKYJISIPHOTO B3aWMOJECHCTBHSL. YcrHbliil
Jlenna. Cxxuxenue ra3os. [Iponeccsl ucnapeHus u
Peanbuble rTa3el. YpaBHeHue Ban-nep- o o1poc
kunenus. Haceimennsiidi map. Todka  pochl. 4 1.4,5,7
Baanbca. Ilepexon u3 ra3zoo0pa3HOro B Cam.
[ToBepxHOCTHOE  HATSDKEHUE  KUAKOCTU U
xuakoe cocrosinue. Kputnueckue pabora
KaMWUISIPHBIC SBICHHUS.
napaMeTphl.
17- | ®a30Bble MEPEXObl MEKY arperaTHbIMU TBepapie Tena. bavwxHU U JanbHUAW MOPSIOK B VceTHBIN 1,4,5,7
18 | cocrossHUAMU BEILIECTBA. ®da3oBbIe pacIoIOKEHUHU aTOMOB. Kpucrammmueckue oIpoc 4
nepexonsl 1-ro u 2-ro pona. pelIeTKn cam. pao.
Texymasi padora cTy1eHTOB 20




2-as1 pyOe:xxHasi aTTecTanus 15
Bcero 18 18 18 70
2 cemecTp
1-2 | Dnektpudeckuii 3apsa. 3akoH Kynona. Hanpspk€HHOCTh  TOJISE  TOYEYHOrO  3apsja.
Hanpsok€HHOCTH  AJIEKTPUYECKOrO  TOJIS. OKBUINIOTEHLIUAJIbHBIE ITOBEPXHOCTH.
[Ipunmun  cynepno3unuu. IloTeHumannt. OnekTpoctaTnueckas 3ammuTa. [lapannensHoe u YcrHbliil
Pa3HocTs mnoTeHnUanoB. OIEKTpUUYECKas 2 4 MOCJIEA0BATEIBHOE COCIMHEHNUE KOHIAEHCATOPOB. 8 orpoc 5 2,4,5,6
E€MKOCTb. Konpaencaropsi. OHeprus Teopema  Taycca. Hupkymnsous BEKTOpa cam. pao.
JIEKTPOCTATUYECKOIO MOJIA. HaIpsHKEHHOCTH. Pacyér moseit ¢ moMouspto
Teopemsl [ 'aycca.
3-4 | /IudneKkTpuku. DJIEKTPOCTATUYECKOE II0JIE DneKTpuueckoe COIIPOTHUBIICHHUE. Bunst
B JTADIIEKTPUYECKON cpene. COCTMHEHUN MPOBOJHUKOB. HUcToynuku
DNEKTpUYECKOE CMEIICHHE. YCJIOBHE Ha IIOCTOSSHHOTO ~ TOKa. OJEKTPUYECKMM TOK B YcTHbIN
TpaHMIE pa3jiesia JABYX IUAICKTPHUYECKUX | 2 4 | metaymax. OCHOBHBIC 3aKOHBI JJIEKTpHUECKOro | 6 onpoc 5 2,4,5,6
cpen. CerHeTorNeKTPUKH. TOKa B KJIACCUYECKOMU TEOpUU cam. pa0.
3IEKTPONPOBOAHOCTH. DMHUCCHOHHOE SIBJICHHUE.
["a30BbI€ pa3psbl.
5-6 | IlocTosiHHBIN TOK, CUJIa U IUIOTHOCTbH TOKA. Turmsl JIUDJIEKTPUKOB. [onspusanys
OJIC. 3akon Owma. ConpoTHBIEHHUE IUAIIEKTPUKOB. Pe3onanc HanpspkeHus. Pe3onanc YcrHbliil
npoBOJHUKOB. PaboTa M MOIIHOCTH TOKa. | 2 4 | TokoB. AmrummTyna W ¢asa BBIHYKICHHBIX | 6 oIpoc 5 2,4,5,6
3akon JIxoynsa-Jlenna. [TpaBuno KoJieOaHmit (MexaHUYeCKuX u cam. pao.
Kupxroda st pa3BeTBIEHHOM 11ETIH. 3JIEKTPOMArHUTHBIX ). Pe3oHaHcC.
7-8 | MaruutHoe nose Toka. Bektop MarHuTHON KonebarenbHoe  nBrkeHwe. [ 'apMoHWYECKHE N o—
uHAYKIMK. 3akoHbl bruo-Casapa-Jlannacan KoJIeOaHUsT M WX XapaKTePUCTUKU. ODHEprus ompoc
Awmmepa. IloTok BekTOopa MarHuTHOHM | 2 4 | rapmoHMYecKkoro ocuwuisTopa. Teopema o 6 cam. pab. 5 2,4,5,6
VUHIYKIUH yepes 3aMKHYTYIO HUPKYJSIIUM BEKTOpa MarHUTHOM WHAYKIIUH. KOHCTICKT
NIOBEPXHOCTb. BexTop HAMarHM4eHHOCTH.
Texkymas padora CTy1eHTOB 20
9 | 1-as pyOe:kHas aTTeCTalMA 15
9-10 | MarHuTHas BOCIIPUUMYUBOCTD U VYcrHbii
IIPOHUIIAEMOCTb. 2 4 | Ilna3zma u e€ cBoiiCTBa. 4 ornpoc 4 2,4,5,6
cam. pa0.
11- | Ilepemennsiit TOK. 3akoH Oma juist memneit | 2 4 | BonmnoBele — mpomecchl.  IlpomonbHele  u | 6 VCTHBII 4 | 2,456




12 | mepeMeHHOTO  TOKa C  OMHYECKUM norepevnple  BONHBL.  MHTepdepeHIs  BOH. OIIpoC
COTIPOTHBIICHUEM, E€MKOCTbBIO u Crosturie BOJHBI. XapaKTEpPUCTHUKA 3BYKOBBIXBOJIH. cam. pab.
WHIYKTUBHOCTBIO. PeaktuBHOE OnexTpoMarHuTHas uHAyKuusa. 3akoH dapanes.
CONpOTHUBIIEHHE. MOIIHOCTh MEPEMEHHOTO [TpaBuio Jlenna. UHAYKTHBHOCTH. CAMOMHTYKIIHSI.
TOKA. Bzanmounaykuus.
Tpancdopmarop
13- | DnmekTpoMarHuTHas ~ OpUpoAa  CBETa. Cuna Jlopennia. MarHutHoe moJsie coJieHOWAa M
14 | 'apmonnueckas BonHa. Ilnockue n topouja. IloHsATHE O BHXPEBOM JJIEKTPUYECKOM
chepuyeckue BONHBL. BosHOBOW (GPOHT. noie. Tok cMmemieHusi. YpaBHeHne MakcBeiia B V oTHBIH
[londpuzanus 3JIEKTPOMArHUTHBIX BOJIH. ) 4 muddepeHMaIbHOl M MHTErpaibHOW  (hopMe. 6 onpoc 4 2.4.5.6
JluneitHas, KpyroBas, OJUIMNITHYECKAs DNeKTpOMarHUTHAS BOJTHA. [TonepeunocThb cam. pab >
noJssipu3anuu. EcTecTBEHHBIN CBET. NIEKTPOMAarHUTHBIX ~ BOJH.  OTpaxeHue H T
[IPEIOMJIEHUE 3JIEKTPOMAarHUTHBIX BOJIH Ha
IpaHuLE pa3ziena ABYX AUIJIEKTPUUECKUX CPE.
15- | Uuarepdepenuus CBETOBBIX BOJIH. 3akon Papanes. UHAyKTUBHOCTH
16 | Pa3Hocth Xoza. Ycnosue Tpanchopmarop. MaruutHbie CBOMCTBaA V oTHBIH
UHTEPPEPEHIIMOHHBIX ~ MAaKCUMyMOB U ) 4 | Bemectsa. Hudppakmus ceera (Omeir  FOwra). 6 ompoc 4 2.4.5.6
MUHHUMYMOB. HHTepdepeHius B TOHKHX [Mpunmun  Troiirenca-®penens.  MeTtoa  30H cam. pab >
IUICHKaX. Openens. Hudpakuuss DpeHens Ha Kpyrjiom T
OTBEPCTHH, OT KPYIJIOTo dKpaHa (JIMCKE).
17- | Pacnipoctpanenue, OTpakeHHe, I'eneparop nepeMeHHOTr0 TOKA. 6 | Ycrabid 2,4,5,6
18 | mpenomienue u norjiouieHue cBeta (3akoH Pannosemnianue. TeneBunenue. KBanrtosnie onpoc
byrepa). lucnepcus cseta. HopmanbHas u ) 4 cBoiicTBa cBeTa. CIIOHTAaHHOE U BBIHY)XJICHHOE caM. pao. 4
aHoMmanpHas aucnepcuu. llomspusanus nznyuyenue. Jlazepsl. MHBepcHasi HaceIEHHOCTD.
CBETa NpPU OTPAXKEHUU U MPETOMIICHUU. [Mpunuun paboTbl M KOHCTPYKLUS Jia3epa.
VYroxa Bprocrepa. CBolicTBa J1a3€pHOTO U3ITy4ECHHUS.
Texymasi paGora cTy1eHTOB 20
18 | 2-as pyOe:xHasi aTTecTanus 15
Bcero 18 36 54 70




6. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu u3ydeHWH OUCHMIUIMHBI MPOBOJATCA JIEKIUH U J1a0OpaTOpHBIC 3aHATHUA B TPAAULMOHHON
¢dopme U C UCTIOTB30BAHNEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHIA.

Hngpopmayuonno-pazeusaroujue mexnoaozuu, HarpaBlIeHHbIE Ha OBJIaJicHHE OOJIBIIUM 3a11acoM
3HaHUi, 3a[IOMUHAHKE U CBOOOHOE ONIEPUPOBAHUE HMH.

Hcnonp3yeTcss JEKIMOHHO-CEMHMHAPCKUNM METOJ, CaMOCTOSITEIbHOE W3Y4YEHHUE JIUTEepaTyphl,
IPUMEHEHHE HOBBIX HH(OPMAIIMOHHBIX TEXHOJOTMHA JJIsI CaMOCTOSTENBHOTO MOIMOJHEHHUS 3HAHHM,
BKJIIOYAsl UCIIOJIb30BaHNE TEXHUUECKHUX U DJIEKTPOHHBIX CPEICTB MH(OPMALIUU.

Jekyua-ouanoz — conepkaHue MoJaeTcsi 4Yepe3 CEpUI0 BOIPOCOB, Ha KOTOPBIE CTYAEHT JOJIKEH
0TBEYaTh HETIOCPEICTBEHHO B XOJI€ JIEKIIUH.

Onnaiin-cemunap — pa3HOBUIHOCTh BeO-KOH(EpPEHIMH, MPOBEACHUE OHJIAMH-BCTpEY WIIU
npe3eHTanuii yepe3 MHTEpHET B peXuMe peaibHOro BpeMeHU. Kaxplil M3 y4acTHUKOB HAXOIUTCA Yy
CBOEr0 KOMIIbIOTEpa (CpeACTBa CBSI3M), a CBSI3b MEXKIYy HHMH TOAJEpKuBaercs uepe3 HHTepHeT
MOCPEACTBOM 3arpy>KaeMoro MpHI0KEeHUs, YCTAHOBJICHHOTO Ha KOMIIBIOTEPE Ka)XJ0ro ydacTHuka (Zoom,
Meet, Skype u 1p.)

Buoeoxongepenyus — ceanc Buneokondepenicnszu (BKC) — 310 TeXHOTIOTUS MHTEPAKTUBHOTO
B3aMMOJICHCTBHS JIBYX M 0o0Jiee yUaCTHMKOB 0Opa3oBaTENbHOTO Tpolecca s oOMeHa nHpopMmanuen B
peaIbHOM peXHME BPEMEHHU.

TexHOoNOorHs ANMEKTPOHHOT0 00yUYeHHS (peanu3yeTcs MpH MOMOIIHU 3JIEKTPOHHON 00pazoBaTeIbHON
cpeast COI'Y nipu ucnosnb3oBanuu pecypcoB ObC, nipu npoBeAeHUH aBTOMATU3UPOBAHHOTO TECTUPOBAHUS
UT. I.).

IIpumeyanus:

1. Bce Buapl y4eOHOIM pa®OTBI MOTYT MPOBOJMTHCS IMCTAHIIMOHHO HAa OCHOBAHUU JIOKAIBHBIX
HOPMAaTHBHBIX aKTOB.

2. B nensx peanu3aliy WHAWBUIYAIBHOTO MOAX0a K OOYUYEHHIO CTYIEHTOB, OCYLIECTBISIOMINX
y4eOHBII TpollecC 10 WHAWBUAYAJIbHOM TPAEGKTOPHHM B paMKaxX WHAWBUAYAJIBHOTO pabOYero IulaHa,
W3yuyeHHe JAaHHOW JHUCHUIUTMHBI MOXXET OCYIIECTBIATHCA Yepe3 HHAWBUAYAJbHBIE KOHCYJIbTAIlUU
IpernoaaBaTessi OYHO, B YaChl KOHCYJIBTAIMM, IO 3JIEKTPOHHOI M0YTE, a TAK)KE C MCHOIb30BaHneM Webex,
w1aTopMbl TUCTaHIIMOHHOTO 00yueHuss Moodle, nuunblii kabunet cryaenta Ha caiite COI'Y, apyrux
anementoB DOC COI'Y.

7. YueOHO-MeTOAUYeCKOe o0ecnieyeHne CaMOCTOSITeIbHOI padoThl

CamocrosTenbHas paboTa OOYyYalOIIMXCs SBISETCS OJHUM M3 BHJOB Y4YEOHBIX 3aHATHUH.
CamocrosiTenbHas paboTa MPOBOIAMUTCS C IEBIO:

— CHCTEMaTH3alll{ U 3aKPEIUICHUS TOJTYYEHHBIX TEOPETHUECKUX 3HAHUH U MPAKTUUYECKUX YMEHUN
00yJaronuxcs CTyJCHTOB;

— yriiyOJeHus ¥ paclIMpeHus TEOPETUYECKUX 3HAHUM;

— (opMHUPOBaAHUS YMEHUH HCIIOJIB30BAaTh HOPMATHBHYIO, IPABOBYIO, CIIPABOYHYIO TOKYMEHTAIIUIO
U CIICIHATBHYIO JINTEPATYpPy;

- (QopMHpOBaHUS  CAMOCTOATEIBHOCTH  MBIIUICHHUS, CIIOCOOHOCTEH K  CaMOpa3BHUTHIO,
CaMOCOBEPILICHCTBOBAHHIO U CaMOpPEaTH3aluH;

— pa3BUTHS HCCIICAOBATEIbCKAX YMEHHH.

CamocrosTenbHas paboTa OOyYarOMIMXCS OCYIIECTBIISICTCS Ha MPOTSHDKEHUH H3YYEHHUsS Beei
JIHMCIUITIMHBI B COOTBETCTBUHU C YTBEP)KACHHON B y4eOHOM IIJIaHE TPYJOEMKOCTBIO (IJIs1 OYHOH (HOpMBI
00y4eHHs 72 4acoB) U COCTOMT U3:

- paboTBl CTYAEHTOB C JIEKUMOHHBIMH MaTe€pHalaMH, IOWCKA M aHaJInW3a JNTepaTypsl M
3JIEKTPOHHBIX UCTOYHUKOB MH(POPMALIUH T10 3aIaHHON TeME;

- BBITMIOJTHEHUS 3aIaHAH JIJIs1 caMocTosATeIbHOM paboTel B DMMOC COI'Y;



- U3y4YEHUs TEOPETUYECKOr0, HAYYHOIO M CTATUCTUYECKOIO0 MaTepuayia Ijs HOATOTOBKH K
1a00paTOPHBIM 3aHATHUSM;

- IOATOTOBKH K DK3aMEHY.

Tembl U GOpMBI BHEAyIUTOPHON CaMOCTOSITEIBHOM paboTHI, €e TPYAOEMKOCTh COAEPIKATCS B
paznene 5, Tabu. 5.1 u 5.2 (nna 300).

[lepeyeHbp BOMPOCOB JUISI CaMOCTOSITETIBHOM pabOThl mpuBeAeH B Tabmune S.1, cmucok
HEOOXOMMOM JIUTEepaTyphbl, HaXOJIIeics B OMONMHMOTEKe MpuBEACH B NyHKTe 9. JlomomHuTenbHas
JUTEepaTypa M METOJMYECKHE YKa3aHUs K JIaOOpaTOPHBIM M MPAKTUYECKHM 3aHATUSAM HAXOIATCS Ha
kadenpe pusuku u actpoHomu (yin. Mapkyca, 24, aya. Nel0).

MeToanuyeckne yKazaHus 10 MPOBeACHUIO JJA00PATOPHBIX 3aHATHI M0 IUCHUIJINHE
«Du3nKa»

Hucunmmna «Pu3nka» u3ydaeTcs B TEUEHUE ABYX CEMECTPOB Ha 1 Kypce, JabopaTOpHbIE 3aHATHS
npoBoasaTcs B o0beme 54 yaca/OPO u 10 gacos/3D0O.

JlaGopaTopHble 3aHATHUS SBISIOTCS OJHUM M3 BaXHEUIIMX BUIOB Y4e€OHOIH pabOThI, COCTABISIOT
OCHOBY IOJATOTOBKHM CTYAEHTOB IO JUCLMIUIMHE M HampaBiIeHbl Ha (OPMHUPOBAHHME Y CTYJICHTOB
CHCTEMaTU3MPOBAHHBIX 3HAHUM W HAaBBIKOB MO HWACHTU(HUKAIMM U OOHApYXeHHIO (ambcuuKanuu
IIPOIOBOJILCTBEHHBIX TOBAPOB.

BrimontHeHNIO 1a00paToOpHOM pabOThl JTODKHA MPEANIECTBOBATH CaMOCTOSTENbHas pabora ¢
JUTEPATypHbIMU HCTOYHMKAMHM M KOHCHEKTOM JIEKIUM, NPH 3TOM CleAyeT OOpaTUTh BHMMAaHHUE Ha
TEOPETUYECKHE BOIIPOCHI IO TEME 3aHATUs. [IepBOHAUaNbHO HIET OIIPOC TEOPETUUECKOI0 MaTepraia TEMbI
3aHATHUA. 3aT€M B psjie BOIIPOCOB MPENOAABATEINs CIENyeT CKOHIEHTPUPOBATh BHUMAHHE HAa OCHOBHBIX
UAeIX TEeMbl 3aHATUS. BOmpochl NOMKHBI BKJIIOYATh B ce0sl pa3jiMyHble BapHallMM 3JIEMEHTAPHBIX
CUTYyallui, OTOOpaKaOLIMX OCHOBHBIE MJIEU TEMBbl 3aHITHUA B UX B3aUMHON B3aMMOCBS3U. 3a/laBaeMble
BOIPOCHI JOJDKHBI OBITh KOPOTKMMHU M MAKCUMAJIBHO MPOSBIATH B CTYJCHTAX UXCOOOPa3UTEIbHOCTb.

I1enbro 1a00paTOPHBIX 3aHATUHN IS CTYAECHTOB, IPUCTYNAIOIINX K U3YUYEHUIO Kypca, SIBISETCS:

1) 3HaKOMCTBO ¢ 6a30BBIMU MOHATHIMHU Kypca;

2) nmpuoOpeTeHne HaBBIKOB PA0OTHI C U3MEPHUTEIBHBIMU MTPUOOpPAMU;

3) BBIpabOTKA yMEHUS CAaMOCTOSITEIHHO MPOBOAUTH 3KCIIEPUMEHT;

4) oBlaieTh METOIMKAMU U3MEPEHUS PU3NUECKUX BETHUHUH.

Pe3ynbraTsl BhIMONHEHHON paboThl 0hopMIISIOTCS B paboyeil TeTpaau Mo MpeIIokKEeHHON Gopme.
Kaxxnas BeimonmHeHHass paboTa A0MKHA OBITh OopMIIEHA JOJDKHBIM 00pa3oM W CAaHa MPEro1aBaTelto,
MIPOBOJIUBIIEMY JIAOOPATOPHBIE 3aHATHSL.

VYCTHBIN OnMpOoC SBISETCS OAHUM M3 OCHOBHBIX CITIOCOOOB yueTa 3HAHWH CTYIEHTOB.

Paznuuaior ppoHTaIbHBIN, HHANBUAYAIBHBI 1 KOMOMHUPOBAHHBIN OIPOC.

@ponmanvuwlii onpoc NpoBoauTcA B hopMe Oeceibl Ipenoaasatens ¢ rpynnoi. OH opraHuuecKu
COUYETaeTCA C MIOBTOPEHUEM IPOMJEHHOTO, SBJISSACH CPEACTBOM I 3aKPEIUICHUs 3HaHUU U ymMeHuH. Ero
JOCTOMHCTBO B TOM, YTO Ha aKTUBHYIO YMCTBEHHYIO Pa0OTy MOXHO BOBJIEYb BCEX CTYAECHTOB Ipymnbl. [l
3TOrO BOMNPOCH JIOJDKHBI JIOMYCKAaTh KpaTkylo (opMy OTBeTa, OBITh JIAKOHMYHBIMHU, JIOTMYECKH
B3aMMOCBSI3aHHBIMM JPYT C JAPYroM, JaHbl B TAKOW IOCIEJOBATEIBHOCTH, YTOOBI OTBETHI CTYJEHTOB B
COBOKYITHOCTH MOTJIM PACKpPBITh COJEpX)aHUe pasnena, TeMbl. C MOMOLIbI0 (POHTAIBHOTO OMpOCca
IPEnosiaBaTellb HMMEET BO3MOYKHOCTh IPOBEPHUTH BBINOJIHEHHE CTYACHTAaMH JOMAIlHEro 3a/aHus,
BBISICHUTh TOTOBHOCTH TPYNIIBI K HW3YYEHHIO HOBOI'O MaTepuaia, ONpeaeiuTh cHOpMUPOBAHHOCTD
OCHOBHBIX IOHATHUI, YCBOEHHE HOBOIO y4yeOHOro MaTepualla, KOTOpPbIH ObUI TOJBKO YTO Pa3o0paH Ha
3aHSATHUH.

Hnousudyanwvhutit onpoc npeanonaaracT 00CTosTeIbHbIE, CBI3HBIE OTBETHI CTYAECHTOB Ha BOIIPOC,
OTHOCALIMICA K U3y4aeMOMY y4eOHOMY MaTepHaiy, 03TOMY OH CIYXHT BaXHBIM y4EOHBIM CPEICTBOM
pasBUTHs pEuM, NaMsTH, MBIIUIEHUS CTyJeHTOB. YTOOBI clenarh Takyl NPOBEpPKY Oosiee IIyOOKOid,
HE00XOAMMO CTaBUTh MEPE CTYJEHTaMHU BOIIPOCHI, TPEOYIOIINE pa3BEPHYTOIO OTBETA.



Bonpocsl a1 MHIMBUAYaTbHOTO ONpOCa JOJDKHBI OBITh UYETKUMH, SCHBIMH, KOHKPETHBIMH,
€MKMMH, HMETh IPUKIAJHOM XapakTep, OXBaTblBaTb OCHOBHOM, paHee IMPOMJAEHHBIM Marepuan
nporpammel. MIX cozxepxkaHue JOHKHO CTUMYJIMPOBATH CTYAECHTOB JIOTMUECKH MBICIUTH, CPaBHUBATH,
aHAJTM3UpPOBaTh, JOKa3bIBaTh, MNOAOMpaTh yOeAWTENbHbIE MPHUMEPHI, YCTAHABIMBATH HPUYHMHHO-
CJIEICTBEHHBIE CBSI3H, JIE1aTh 000CHOBAHHBIE BBIBOJIbI M ITUM CIIOCOOCTBOBATH 0ObEKTUBHOMY BBISIBJICHHUIO
3HaHUU CTYJEHTOB.

Bormpocsl 00bIMHO 3a7al0T BCEHl Tpymme M Mociie HeOONBIION TMay3bl, HEOOXOAMMOU IJIsi TOTO,
YTOOBI CTYJICHTHI MOHSUIN €T0 U MPUTOTOBUIMCH K OTBETY, BBI3BIBAIOT JUIsl OTBETa KOHKPETHOT'O CTY/ICHTA.

Hucomennas nposepka Hapsiay ¢ YCTHOW SIBIISIETCS Ba)XKHEHIIMM METOJIOM KOHTPOJISA 3HAHUM,

YMEHUH U HaBBIKOB CTYAE€HTOB. OTHOPOJHOCTH Pa0OT, BHIIMOIHAEMBIX CTYJICHTAMH, TIO3BOJISIET
MPEIbSABIAT KO BCEM OJIMHAKOBbIE TPEOOBaHUS, MOMBITAET OOBEKTHUBHOCTH OIICHKU PE3YyJIbTaTOB
oOyuenus. [IpuMeHeHre 3TOro MeTosa AaeT BO3MOXKHOCTh B Hambosee KOPOTKUI CPOK OJTHOBPEMEHHO
MIPOBEPUTH YCBOEHHUE y4eOHOro Marepuaia BCEMHU CTYAEHTaMH TPYIIIbI, ONpPeIeInTh HApPaBICHUS IS
WH/IMBUYAIbHOM PaOOTHI C KaXKIbIM.

[InceMeHHas MpoBepKa HMCMONB3YETCSd BO BCEX BHMAAX KOHTPOJII M OCYIIECTBISIETCS Kak B

ayJAMTOPHOM, TaK U BO BHEAYTUTOPHOI paboTe (BHINOIHEHNE TOMALTHHUX 3a/1aHUH ).

MeToan4yeckue peKOMEHAAIUN MO UCIOJIb30BAHUIO HH(POPMALMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHH 00y4YeHUu st

Jns  u3ydyeHus JEKIHMOHHOIO MaTepuana TUCIHHIUIMHBI NPUMEHSIOTCS ayAHOBU3yaJbHbIC
(MynbTUMEIMIHBIE) TEXHOJOTWH, KOTOPble HE OTPUIAIOT TPAJAUIMOHHBIC, IPOBEPEHHBIC BPEMEHEM
METO/IbI PENoIaBaHusl, HO, IPU 3TOM, OHH MOBBIIIAIOT HATJIAIHOCTh, HH()OPMATUBHOCTD, ONIEPATUBHOCTD
B 1I0Jjaue MH(OpMAINK, TO3BOJISIFOT SKOHOMHTD BpeMs 3aHATHI.

Kaxnoe cemuHapckoe 3aHsATHE HMMEET CBOO ocoOyio (QopMmMy TpOBEICHHS, CBOIO
METOAOJOTUYECKYI0  CIEeUU(UKy, 4YTO TII03BOJIIET pa3BUBaThb Yy CTYJCHTOB pa3IM4YHbIC Kak
0OIIEeKyIbTypHBIE, TaK U MMpodecCuoHANbHBIC KoMIIeTeHIIUU. [locTaHoBKa TPoOIeMBbI, Pa30op aKTyaTbHBIX
KOHKPETHBIX M THIIOTETUYECKUX CHUTYyallui, co3AaHue arMocdepsl aAuanora MeXIy IpernojaBaTesieM H
rpynmnoi mo3BosisieT paboTaThb MHIMBUIAYaIbHO W B MajblX TpPYIIax, KOJUIEKTUBHO OOCYXAaTh
OIpeIeIEHHBI TEeMaMH MaTepuall, a TakkKe MHULIHUHPOBATH CAMOCTOSTENbHYIO paboTy cTyneHToB. Ilpu
OCMBICIIGHUH COJIEp)KaHMsI BOINPOCOB MPAKTUYECKUX 3aHATHI Tpecienyercsa Ielb CcoOJoIaTh
MIPEEMCTBEHHOCTb B IIPO(PECCHOHATHHOM U B TBOPUECKOM Pa3BUTHU CTYACHTOB.

KoHTposib camocTosATenbHONH paboOThl CTYACHTOB MpPHU3BaH CHAENAaTh Ipolecc oOydeHus Oosiee
LEJIOCTHBIM M OpraHuyHbIM. Ero 3amaua He ocTtaBUTh 0€3 BHUMAaHMS Jake, Ha TEPBBIA B3I,
MaJI03HAYUTENbHbBIE BOIIPOCHI.

KomnbroTepHoe TecTHpOBaHHE MO3BOJISIET OCYLIECTBISATh UTOTOBBIA KOHTPOJIb 3HAHUN CTY/ACHTOB.
TecToBbIif MaTepua BKIIOYAET B ce0sl coepkaHue BOIPOCOB MO KAXI0MY U3 0003HaYEHHBIX TPOrpaMMOii
pa3aenos.

Kaxxaplii Bompoc mpesrnosiaraeT HECKOJBKO BapHaHTOB OTBETOB, CPEAM KOTOPBIX HMEIOTCS
a0COJIOTHO HEBEpHBIN, MPABUIBHBIA M B OOJIbIIECH WJIM MEHBLICH CTENEHU PACKPBIBAIOIIMN CYIIHOCTH
Bompoca. B mporecce KOMIBIOTEPHOIO TECTUPOBAHMS 3ajjauya CTYACHTOB OMpelesercs Kak BbIOOD
MPaBUIBLHOTO OTBETA U3 MHOT000pa3Hsi BapuaHTOB. B TECTOBBIX 3aaHUSAX €CTh BOIIPOCHI HA COOTBETCTBHE.
B mpornecce KOMIBbIOTEPHOTO TECTUPOBAHUS, 3a/aya CTYIEHTa OIpenesseTcs] KaKk BbIOOp MPaBUIBLHOTO
OTBETa U3 MHOT000pa3usi BApUaHTOB.

Bonpocs! ¥ TeMbl, 0TBOIMMBIE Ha BHITIOJTHEHUE CAMOCTOSITENIbHOM paboThI [0 JUCIUILINHE, 8 TAK)KE
KPUTEPHUH OLICHUBAHUS 110 KAKAOMY BHY paboThl conepkarcs B paznene 8 PI1/I.

8. OneHo4HbIe cpeACTBA JJIsl TEKYLIEero KOHTPOJISI yCIeBaeMOCTH, Py0e:KHON aTTecTalluu U
NPOMEKYTOYHOM aTTECTALMH 110 HTOraM OCBOCHMS AU CHHUILIUHBI

PaGouas mporpamMma mnpenycMaTpuBaeT NPOBEICHHE JIEKIMOHHBIX M MPAKTUYECKUX 3aHATHIH, a
TaK)Ke CIEAYIONINE BUABI PA0OT: CAaMOCTOSTENbHYIO PabOTy CTYJCHTOB IO MOATOTOBKE YCTHBIX JIOKJIAJIOB,



HaNKMCaHUIO pedepaToB, MOATOTOBKY MPE3CHTAMH M 00CYXAEHUH MO TeMaM JUCLUUIUIMHBI - paboTy B
aKTUBHOM M MHTEPAKTUBHON opMax.

Buabi koHTpOJIA.

PaGouast mporpamMmma mpeamnoaraeT TeKyImuid 1 TPOMEKYTOUHBIN KOHTPOJIb 3HAHUM.

Texywjuii KOHmMpPOJb — 3TO HENPEPHIBHO OCYIIECTBISEMbIII MOHUTOPUHT YPOBHS YCBOCHHUSI 3HAHUHI
u (HOpMHUpPOBaHMS YMEHUH M HaBBIKOB B TEUEHHE ceMecTpa WM ydyeOHoro roga. Texymuii KOHTpOJb
3HAaHWW, YMEHHH M HaBBIKOB CTYACHTOB OCYIIECTBIISIETCS B XOJ€ Y4YEOHBIX (ayAMTOPHBIX) 3aHATHI,
IIPOBOAMMBIX I10 pacnucaHuio. PopMaMu TEKYHIETO KOHTPOJISA BBICTYNAKOT ONPOCHI HA CEMUHAPCKUX U
NPAKMUYECKUX 3aHAMUSAX, A MAaKdce Kopomxkue (00 15 mun.) 3a0anus, BHITIONHIEMbIE CTYIEHTaMH B HayaJie
JIEKIMH C LEeNIBI0 IIPOBEPKU HAJTHYUS 3HAHUH, HEOOXOJMMBIX JIJIs1 YCBOSHHSI HOBOT'O MaTepralla MIINB KOHLE
JIEKIIUH JUIS BBIACHEHUS CTETIEHN YCBOEHUS U3JI0)KEHHOIO0 MaTepHuana.

PyOexHbIiI KOHTPOJb OCYHIECTBISETCA MO Oojiee WM MEHEE CaMOCTOSATENbHBIM pasfieiiam —
y4eOHBIM MOJYJISAM Kypca W TPOBOJUTCA MO OKOHYAHUHM M3Y4YEHHs Marepuajia MOJIYJs B 3apaHee
yCTaHOBIIEHHOE BpeMs. PyOeXHbI KOHTPOJIb NMPOBOAUTCS C ILIETbIO ONpENeNIeHUs] KadyecTBAa YCBOCHHS
MaTtepuanga y4eOHOTO MOIyJsi B IeioM. B TeueHue cemecTtpa NMpPOBOAUTCS JIBa TAaKUX KOHTPOJBHBIX
MEPONPHUATHS IO TPAPHKY.

banabHas cTpyKTypa OLleHKH

Makc. KoJ1-BO
dopma KOHTPOJIS
OaJIoB

Texywian oyenka cmyoenma 6 meuenue 1-8 nedenu, B TOM 4nCIE: 20
- YCTHBIA OTBET 3
- BBINIOJIHEHUE 3aJJaHUI HA MIPAKTUYECKUX 3aHATUIX 5
- BBIIIOJIHEHYE TOMAIIIHUX 3aaHUuN 5
- CaMOCTOsATENbHAs paboTa 7
1-5 pybescnasa nucomeHHas KOHMPOJIbHAA padoma 15
Texywiaa oyenka cmyoenma ¢ meuernue 10-17 nedenu, B TOM 4ncCIie: 20
- YCTHBIA OTBET 3
- BBITIOJIHEHUS 3aJJaHUI HA MIPAKTHUYECKUX 3aHATHUSIX 5
- BBITIOJTHEHUS JIOMAITHUX 3aJJaHH 5
- CaMOCTOSITEIBHBIX padboT 7
2-7 pybescHan nucbMeHHas KOHmpoJabHas paboma 15

Hroro 70

Metoauka ¢GpopMUpPOBaHNSA Pe3yabTHPYIOLIEH OLEHKH.

1-2 pybesicnas ammecmayusa — maxcumanvHo 35 6an106; u3 HUX:

ot 0 1o 15 6amnos (P1) — arrectaunonnas (pyoexHasi) KOHTpOJIbHAs paboTa;
ot 0 1o 20 6amtoB (T1) — Texymias paboTa CTyJaeHTa B TCUCHUE pyOexKa.

2-2 pybercnaa ammecmayusn — MAKCUMAaIbHoO 35 6ann06; U3 HUX:

ot 0 1o 15 6amnoB (P2) — arrectanmonnas (pyoexHasi) KOHTpOJIbHAs padboTa;
ot 0 10 20 6amnos (T2) — Tekymas paboTa cTyeHTa B TeUeHHE pyOexka

[To HabpaHHOI cymMMe 0ajlsIOB B TEUEHUE CEMECTPa CTYACHT UMEET MPaBO MOIYYUTh «aBTOMaTHUECK» TOJIBKO

OLIEHKY «YIOBJETBOPUTEIBHO» JINOO «HEYIOBIECTBOPUTEIbHO». Jlisi momyudeHust Oojiee BBICOKOTO Oania
(«yIOBIETBOPUTENBHO», «XOPOLIO» UM «OTIMYHO») CTYIEHT 00s3aH SIBUThCA HA HK3aMEH M cJaBaTh dK3aMEH IO

mkane oT 0—30 6atoB B IOMOMHEHUE K HAKOIUICHHBIM 33 CEMECTp Oalliam.

[lepecueT nony4eHHONH UTOTOBOM CyMMBI 0aJlJIOB MO MPEAMETY B OLEHKY MPOU3BOAUTCS IO IIKAJIE:
* «oTan4yHO» — 86—100 OaIoB;
* «xopotro» — 71-85 6aos;
* «yaoBIeTBOpUTENBbHO» — 5070 6amioB;
* «3aueT» — 50—100 Gamos.
PesynbpTHpyromnias oreHKa cKiaaabBaeTcs mo cooTBeTcTBytomieit bPC gpopmyne:
(T1+ T2) + (P1+P2+3):2

rae T1 + Tz - koaudecTBO 0AIOB 3a TEKYIIYIO pabOTy CTYACHTOB B CEMECTPE

P+ P2 - konruecTBO 0aiioB 3a 2 KOMIBIOTEPHBIX TECTUPOBAHUN CTYJICHTOB B CEMECTpE
3 - KOJTMYECTBO 06AJUI0B, HAOPAHHBIX HA 3a4eTe



Ecnu e cTyIeHT Ha 3K3aMeHe MOJIyuns OLIEHKY «HEYAOBIETBOPUTEIBHOY», TO OH 00s3aH C/1aBaTh SK3aMEH B
NepuoJl mepecaay B COOTBETCTBUHM co mmkanoi ot 0 go 70 GamioB. Ecnm cryneHt mpomyctun Oonee 4 Henenb
TEOPETUYECKOr0 00YUEHHSI 10 YBAKUTENBHON MPUYUHE, TO €MY MOKET ObITh MPEJOCTaBIeHa BO3MOXHOCTh CIaun
9K3aMeHOB U 3a4eToB 1o 100-6anpHoii cucteme orenuBanus (ot 0—100 6amoB). B aToM ciydae mo coriiacoBaHUIO ¢
JeKaHoOM (pakyibpTeTa 00ydaroImuiics MUIIET 3asiBICHNEe Ha UMs HadyaJlbHUKA y4eOHOTo OT/Aena.

Ilepeuensv éonpocoe ona 1 pyverxcnoii ammecmayuu

MexaHudeckoe IBUKECHHUE.

CKOpOoCTh U yCKOpEHUE.

[TocTynarenbHOE IBUKEHUE TBEPAOIO TENA.

JIBr>KeHrEe MaTEpUAIBHON TOYKH BJI0JIb KPUBOJIMHEWHONU TPACKTOPHH.
HNHTepHanuoHanbHble CUCTEMBI OTCUETA. 3aKOH UHEPIIVH.
Cuna u macca. Bropoii 3akoH HproToHa.

Tperuii 3akon HperoToHa.

Cuia TSKEeCTH U Bec.

Ynpyrue cuisl.

10. Cuna Tpenus.

11. 3akoH cOXpaHEHUSI UMITYJIbCA.

12. Kuneruueckas sHeprus u pabora.

13. IlorennmanbHas 3HEprusi. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPTHH.
14. MOMEHT CHIIBI.

15. 3akoH coxpaHEeHUsI MOMEHTA UMITYJIbCA.

16. KunemaTuka BpanaTeibHOTO IBUKEHHUS.

17. Ilinockoe NBUKEHNE TBEPIOTO TEIIA.

18. JIBukeHue eHTpa Macc TBEPJOro Tea.

19. Bpamienue TBep10ro T€M1a BOKPYT HEMOIBHKHOM OCH.

20. MOMEHT MHEpLUH.

21. KuHeTtnueckasi SHEpruu BpalaTeIbHOTO ABUKECHUS.

XA B W=

Bomnpocekl k 1a00paTOpHBIM pad0oTaM M0 MEXaHUKE.

Ne 1. MeTpoJsiornueckasi aTrecTalusi MeTOAMKHA U3MEPEHUS € MOMOIIbIO IITAHTeHIMPKYJIA.
YderT cucTeMaTH4eCKOM 1 HHCTPYMEHTAJIbHOM MOTPelIHOCTEeN.

1.1. KakoBa MeToanueckas MOTrpelHOCTb OMPeIeIeHHs TEOMETPHUUECKUX Pa3MepPOB Tell (BHIBOA
bopmyn).

1.2. 3anucatb GopMyIIbl CpeTHEKBAIPATHIHON TOTPEITHOCTH U IOBEPUTEIIBHOTO HHTEpBaJIa

g L.

1.3. Kak onpenensieTcst abCOMOTHAS MOTPEITHOCTh JIMTHEWHBIX pa3MepoB?

1.4. JlaTp onpeneneHne CUCTEMaTUUECKUX U CIIydaiHbIX TOTPEIIHOCTEM.

Ne 2. M3y4yeHune 3aKOHOB NPSIMOJIMHEITHOTO IBHKEHHS B I10JIe TSIZKeCTH HA MallliHe ATBYy/a.

2.1. 3anucath cucTeMy YpaBHEHHI JBUKEHHS, BBIBECTH (OPMYITY JUIsI BBIYUCICHUS

YCKOpEeHHSI CBOOOHOTO MAJICHHS C YIeTOM MOMEHTa uHepiuu 010ka. (Hapucosate cxemy).

2.2. BeiBecTH BbIpaXKeHHE /1711 MOMEHTA MHEPIMHU AUCKA MAacChl m U paauyca R

OTHOCHUTEIILHO OCH, TPOXOJISIIeH Yepe3 LHEeHTP AUCKA MEPHEHAUKYISIPHO €r0 MOBEPXHOCTH.

Ne 3. MasTHuk MakcBeJuia.

3.1. 3anucatpb cUCTEMy ypaBHEHHI JIBHKEHHS, BEIBECTH pabouyro GopMyITy s

BBIUMCIICHHS] MOMEHTA WHEPIIMK MasiTHUKA 0 pe3yibTaTam onbita. (HapucoBats cxemy).

3.2. 3anucarh U MOSACHUTH BBIPAXKEHUE JJI1 TEOPETUUECKOTO BBIUMUCICHUS MOMEHTA

MHEepLUU MasiTHUKa Makcsena.

3.3. 3anucaTh 3aKOH COXpPaHEHUs SHEPTUH U BBIBECTH (POPMYITy IS €0 MPOBEPKH.

Ne 4. U3ydeHue koJie0aHUH MaTeMATHYeCKOro H GU3N4eCKOro MasiTHUKOB.

4.1. BeiBectu (opmyiy Julsl ieproia KojebaHuii MaTeMaTH4ecKoro MasiTHiKa. BeiBectr hopmyny amst

nepuo/ia KojaeOaHuit (GU3NIecKoro MasTHUKA.
4.2. JlaTpb omnpenienieHue MPUBEICHHON JUIMHBI ¥ LIEHTPa KauyaHHs (GU3NYECKOT0 MaITHUKA.



Ne 5. OnpeesieHne MOMEHTA HHEPUMH TBEPAbIX TeJl METOAOM KPYTHJIbHBIX
KoJIeOaHMId.

5.1. BeiBectu hopmyny st onpeneneHruss MOMEHTa HHEPITMU TBEPAOTOo TeJla 4Yepe3 ero
nepuoJt KonebaHuii.

5.2. JlaTb onpeaesneHre rIaBHbIX 0CEN MHEPIUHU TeNa.

5.3. Uemy paBeH MOMEHT WHEPLUHU Ky0a OTHOCUTEIBHO OCH, IPOXOISIICH Yyepe3 0JTHO U3 €ro
peoep.

Macca kyba M, cropona — a.

5.4. Jlath ompesiesieHHe TEH30pa MHEPIIMH TeJla, 3aIUCaTh €r0 OO BHI.

Ne 6. 3ydyeHHe 3aKOHOB BpallaTeJIbHOI0 ABUKeHHs HAa MasiTHUKe O0epOeka.

6.1. 3anucatp cucteMy ypaBHEHUH IBHKeHUs 17 MasiTHuKa O6epOeka. (Hapucosatp
cXemy).

6.2. Chopmynupoats Teopemy LlTeitnepa.

6.3. 3anrcath ¥ 000CHOBATH BHIPAXKCHUE JIJIT MOMEHTA HHEpIMH MasiTHUKa O6epOeka.

Ne, 7. U3yyeHnune TpeHHs IPU KAYeHUW HA HAKJIOHHOM MasiTHHKe.

7.1. Jlate onpenenenue koddduimenta TpeHus KauyeHus U Koddpurmenta TpeHus
CKOJIbKCHHUSI.

7.2. BeiBectu padbouyro dhopmyny st KodpGUIIMEHTa TPEHUS KaueHHUS.

Ne, 8. UcciienoBanue CTOJIKHOBEHUS IAPOB.

8.1. lats onpenencuue ko3 dunmenta BOCCTaHOBICHUSI.

8.2. BeiBecTu BbIpakeHHE JJIs1 CKOPOCTH IIapa Yepe3 yroyi OTKIOHEHUSI.

8.3. BeiBecTu BbIpakeHHE TSI MOTEHIIUATLHON SHEPTUH 1e(POPMAIUK U CHITBI YIIPYTOTO
yZapa yepe3 yrojl OTKJIOHEHHMSL.

Ne. 9. Onpenesnenne CKOpPOCTH MOJIETA CHAPAAA METOAOM KPYTHJIbHOIO0 0a/UINCTHYECKOI0

MasiTHUKA.

9.1. JlaTh ompeneneHre MOMEHTA UMITYJIbCA YaCTHIIBI (HAPHCOBATh MPUMED, YKa3aTh
HaIpaBJIEHUE BEKTOPOB.)

9.2. 3anucaTh MOMEHT UMITYJIbCA OAHOPOIHOTO CTEPKHS Macchl M 1 1yuHBI L,
BpAILAOLIErocs C YIVIOBOM CKOPOCTHIO (O OTHOCUTEIBHO OCH, IPOXOAAIIEH uepe3 OuH U3
€ro KOHIIOB U NEPIEHANKYIISIPHON CTEPIKHIO.

9.3. BeiBectu pabouyto GopMyity Uit CKOPOCTH ITYJIH.

Ne 10. M3yuenne BBIHYKIE€HHOM NPelieCCHN THPOCKONA.

10.1. Yro Ttakoe rupockonuueckuit 3¢pdhext?

10.2. BeiBecTH popMyiy AJist YIIIOBOW CKOPOCTH MPELIECCHH.

Ne 11. TouyHoe B3BelLIUBaHUE.

11.1. HapucoBaTp 1 3anucath COCTABISIONINE CUITI TSHKECTH.

11.2. atb onpeneneHne 4yBCTBUTENBHOCTH aHATUTHUECKUX BECOB.

11.3. BeiBecTH BbIpaK€HHE /ISl YyBCTBUTEIBHOCTH BECOB Yepe3 yroJl u3ruda KopoMeicia f3.

TecToBBIC 3a1aHUA

1. MaTepuanbHas TOUKa 3TO - ...

a) TeJo, pa3Mepbl KOTOPOI'0 HUKAKOTO 3HAYEHUS HE UMEIOT;

0) Teno, pazMepaMu KOTOPOTO MOXKHO MPeHeOpedb M0 CPABHEHUIO C PACCTOSIHUAMU JI0 IPYTUX TE,
B) T€J0, pa3Mepbl KOTOPOIO0 HAMHOT'O OOJIbILIE PACCTOSIHUS IO APYTHX Tell.

2. Ilepemenenue —

a) PaccTosiHue, OTCYUMTaHHOE B/10JIb KPUBOJIMHEHHOM TpaeKTOpUU

0) OTpe3ok NpsMOM, MPOBECHHBIN 3 HAYAILHOTO MTOJIOKEHUS YaCTHIbI B KOHEUHOE
B) [1yTh, mpoiiAeHHBIN YacTULIEH IO OKPYKHOCTH



3. CkopocCTb.

ar =2
dt
0) V =dr -dt
— dt
B) V =—
dr
4. Yckopenue:
a) a =dr -dt
6a=="
dt
B) a =dv -dt
5.YrioBoe yckopeHue:
SN(0]
a) € =
dt
6) e =dw -dt
L odt
B) € =___
dm

- —

6. CBsI3b BEKTOpA JIMHEWHON CKOPOCTU V C YIIIOBOM CKOPOCTHIO O :
a)V=o-r
0) V= ([)-r ]

B) V=g.r

7. Bropoii 3akoH HeroToHa:!

a)F'za_
m
0) F=m-a _

B) F=m+a

8. Tperuii 3akon HproTona:

a)F1=Ez
6)E1=\/E
B) F1 =—F>

9. UmniynbC cUCTEMBI MaTEPUATIBHBIX TOUEK:
a) P =ZPi; (Pi=mi-Vi)
i

6)E=P1*P2* P;*
B) P=Pi1. P2 P3: ...

10. 3akoH cOXpaHEHUSI UMITYJIbCA:



a) IMIynbCc 3aMKHYTOH CUCTEMBI MaTEPUAIbHBIX TOUEK YMEHbBILIAETCS
6) Miynbe 3aMKHYTOM CHCTEMbI MaTEPUAIBHBIX TOYEK OCTACTCSI TOCTOSIHHBIM
B) IMIynbC 3aMKHYTOH CHCTEMBI MaT€pHAIBHBIX TOUEK BO3PACTAET

11. 3akOoH cOXpaHEHHSI MEXaHUYECKON YHEPTHUM:

a) [TonHas MmexaHU4ecKas SHEPTUsi 3AMKHYTOM CUCTEMBI T€J, MEK1y KOTOPBIMH JIEHCTBYIOT
KOHCEpPBATUBHBIE CUJIbI HE OCTAETCS IOCTOSIHHON

0) [TomHas MexaHWYecKasi JHEPTHsI 3AMKHYTON CHCTEMBI TeJ, MEXIY KOTOPBIMU IEHCTBYIOT KpOMe
KOHCEpPBATUBHBIX CUJI U1 HEKOHCEPBATUBHBIE CUJIbI, COXPAHSIETCS

B) [losiHast MexaHuueckasi SHEprusi 3aMKHYTOU CUCTEMBI TeJl, MEX1Y KOTOPBIMU JAEUCTBYIOT
KOHCEpPBATUBHBIE CUJIbI, OCTAETCS MOCTOSSHHON

12. 3aKOH COXpaHEHUS MOMEHTA UMITYJIbCA:

a) MowmeHT HUMITYJIbCa SaMKHyTOfI CUCTCMbI MAaTCPHUAJIBHBIX TOUCK OCTACTCA MOCTOAHHBIM
6) MoMeHT umnysbca 3aMKHYTON CUCTEMBI MaTepUaIbHBIX TOUEK YMEHBIIIAETCS

B) MOMEHT uMItysibca 3aMKHYTOM CUCTEMBbI MaTepUaIbHBIX TOUEK BO3pACTAET

13. PensiTUBUCTCKUI 3aKOH CIIOKEHHS CKOPOCTEH OIMpeAeIisieTcs:
a) [IpeoOpazoBanusimu ["anmes

6) ®opmynoii DiHIITEIHA

B) [IpeoGpazoBanusimu JlopeHia

14. OcHOBHOE ypaBHEHHE BpallaTEIbHOIO JIBHKCHUS
a) l-e :ZNBHCILI
i

6) 3N weu="
i €
B) ZN BHEIL = %
i I

14. YpaBHeHue cBOOOTHBIX KOJIECOaHUH Tpy3a Ha MPYKUHE:

a) ¥—m, -x=0
0) ¥+, -x=0
B) ¥+x=0

15. IloHaTtue «uaeanbHas JKUIKOCTE):

a) JKuakocTh, B KOTOPOU JEHCTBYIOT CHUJIBI BHYTPEHHETO TPEHUS

0) XKuakocTb, B KOTOPOW BHYTPEHHEE TPEHHUE MTOTHOCTHIO OTCYTCTBYET

B) JKHJIKOCTh, B KOTOPOIl IEHCTBYIOT CHUJIbI COITPOTUBIICHUS, @ CHJIbI BHYTPEHHETO TPEHHUS OTCYTCTBYIOT

16. YpaBuenue bepnynnu:

2

my

a) +pgh  +p=const.
pv2 + p =+ p =

0) ) gh const.

pv?
B) T+ pgh +p #const.



17. ®opmyna [lyaseins:

P=P)m rtm
a)Q=_" (Q-noToK)
8/ .
6) Q- (P1_P 271 T
&n -/
(P =Pyt
B) Q= 8-rt-1

18. IloHsaTHe «raeadbLHEBIN Ta3:

a) "a3, pa3Mepsl MOJIEKYJ KOTOPOTO 3HAYEHHUS HE UMEIOT, OHU B3aUMOJICHCTBYIOT MEXIy COO0H 1
CTaJIKUBAIOTCS

0) ['a3, MoJIeKybl KOTOPOT'O CUe3arollee Mabl, HE B3aUMOJCHCTBYIOT 10 CTOJIKHOBEHUS U CTAIKUBAIOTCS
10 3aKOHaM a0COIOTHO YIIPYTOro I1apa

B) a3, MOJIEKyIJIbI KOTOPOTO CTAJIKUBAIOTCS 1O 3aKOHAM a0COJIIOTHO YIPYroro mapa

19. OcHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH Ta30B:

a) P=_m 2

3 0 . n . v
6 p=""
3 )2
1 2
o pon- ¥
3 m,
20. bapomeTrpuueckas hopmyIa:
mgh
a) P=P exp(— )
0 ]ilT
0) P=P exp(K)
°© KT
B) P=P exp(ﬁ)
0 mgh

21. Ypasuenue Knanelipona-MenaeneeBa AJisi IpOU3BOJILHONW MACChl UJICAJIBHOTO Ta3a:

XapaxTep Te4eHHUs KUAKOCTH (TypOYICHTHOE WU JIAMUHAPHOE) OMPEIEISIeTCS
a) ®opmynoit beprymamn
0) Uuciom Pefinonbaca
B) [TocrosinHOM BonsiiMana

YpaBHenue Maiiepa:
a) C, —C=R
6) Cp + Cyv=0
B) Cp=CVH



Kakoii mkansl Temreparyp He CyIIeCTBYET:
a) KeapBuna
6) Peomiopa
B) PuxTepa

CyO6mumarust — 910:
a) [lepexoJ U3 TBEPIOro COCTOSIHUSA B ra3000pa3zHoe
0) Ilepexoa u3 ra3000pa3HOro B TBEPI0E COCTOSTHUE
B) OJIHOBPEMEHHBI NPOLIECC TUIABIEHUS UCTIAPEHUS

[Tpu cMauyMBaHUU KUJKOCTh B KAITUILISPE:
a) Omyckaetcs
0) [TogaumaeTcs
B) He cmensier ypoBHs

22. IlepBbIit 3aK0H (HA4YaJI0) TEPMOAMHAMUKH:
a) Q=AU+A
0) Q=AU-A
B) Q=AU/A

23. Bropoii 3aK0H (Ha4alo) TepPMOJAUHAMUKH:

a) TermoTa MOXKeT epexouTh caMa coO00H OT MEHEe HarpeToro Teia K 00Jiee HarpeToMy

0) Termmora MokeT cama coO0Ol EPEXOIUTh OT OOJIee HATPETOro Tela K MEHee HarpeToMy

B) [lepexo TEemIOTHI OT MEHEEe HarpeToro Tena K 6ojiee HarpeToMy Tely MPOUCXOAUT BCET/Aa, €CIU
TOJIBKO 3TH TeJa HE Pa3/ieNIeHbl a1nadaTHOM MEPeropoiKoi, MPEnIaTCTBYIONICH TEIII0O0OMEHY MEXKIY
HUMU

24. Kputnueckas Temreparypa:

a) Temmneparypa, XapakTepHas JJIs KaKJJ0r0 BEIeCTBa, IPU KOTOPOH BEIIECTBO HAXOIUTCS B TBEPJOM
COCTOSTHUM

0) TemnepaTypa, Ipu KOTOPOIl BEIECTBO HAXOAUTHCS B XKHUIKOM COCTOSTHUM

B) TemnepaTypa, XapakTepHas AJIs KaKI0ro BEUIECTBA, TP KOTOPOM MCUE3aeT pasHULA MEXKIY KUIKUM
Y Ta3000pa3HbIM COCTOSIHUSAMU

25. CKONBKO COCTOSTHUN MPOXOAUT pabouee Teno B nukie KapHo oTBert:

a) l

0) 4

B) 3

[Ipu nocnenoBaTenbHOM COEAMHEHUH TPOBOAHUKOB 00111€€ COMTPOTHUBIICHUE:
a) R=R=R»
0) I/R=1/R1+1/R>
B) R=Ri+R>

[Ipy napasIenbHOM COSMHERUU POBOHMKOB OOIIEE COMPOTUBIIEHHE:
a) R=Ri=R»
6) I/R=1/R1+1/R>
B) R=Ri+R>

Kakoe 13 BbIpakeHH1 CripaBeIJIMBO JJIs1 IUKINYECKON YacTOTHI:
a) ®=AcosQ
0) ®=2n/T



B) o=27ntv/T

Peszonancom Ha3bIBaeTCs:
a) Pe3koe Bo3pacTanue CHIIbl KOJIeOaHUN PU COBIAICHUH YacTOTHI BHEITHEH CHUJIIBI C YaCTOTOM
KoJICOaHUH CHCTEMBI
0) Peskoe 3aTryxanue KoieOaHMii TPH BHEITHEM BO3JICHCTBUN
B) Pe3koe Bo3pacTaHue 4acTOThI M3-3a YBEJIWMUYEHHUS aMILTUTY bl KOJIeOaHUH

26. YTo Ha3bIBAECTCS AIEKTPOANHAMUKOMN:

a) DJIEeKTpOoJMHAMHUKA- 3TO HayKa, U3ydarolasi MEXaHUYECKOe JIBUKEHUE TE

0) DNeKTpoJMHAMHUKA- 3TO HAyKa O CBOMCTBAX U 3aKOHOMEPHOCTSAX IMOBEIECHUS 0CO00T0 BUAa MAaTEPUH —
JIEKTPOMArHUTHOT'O MOJIsl, OCYLIECTBISAIONIET0 B3aUMOICHCTBHE MEXY JIEKTPUUECKH 3apsKEHHBIMU
TelaMHu

B) DJEKTPOAMHAMMKA — 3TO HayKa O TEIIOBBIX MU30IPOLIECCAaX, KOTOPAs HE YUYUTHIBAET MOJIEKYIISIPHOE
CTPOCHUE Tel

27. YTo Ha3bIBAETCS IIEKTPOCTATUKOM:

a) Pazzen snexTpoauHaMUKU, TOCBSILEHHBIA U3YYEHUIO IBIXKYIIUXCSI SJIEKTPUUECKUX 3apsiIoB
0) Pa3nen a1eKTpoIMHAMUKH, TIOCBSIIIIEHHBIA H3yYSHUIO TOKOSAIIUXCS 3apsI0B

B) DJIEKTPOCTaTHKA — 3TO HayKa, U3y4arolas MoBeICHUE HEUTPOHOB

28. UTo Ha3bIBAETCS ANEKTPUUECKUM 3apsI0oM:

a) DJIEKTPUUECKU 3apsl ONIpeAEsieT MHTEHCUBHOCTD 3JIEKTPOMAarHUTHBIX B3aUMOJEHCTBUI

0) DIeKTpUUYECKHi 3apsi ONpeIesieT MHTEHCHBHOCTh TPaBUTAITMOHHBIX B3aMMOICHCTBHI

B) DJIEKTPUYECKUH 3apsi/i HE ONPEIEIIAET HE AIEKTPOMAarHUTHOE, HE TPaBUTALIMOHHOE B3aUMOJEMCTBHE

29. 3aK0H COXpaHEHUS ANEKTPUUECKOTO 3apsa:

a) CyMMapHbIi 3apsizi JIEKTPUIECKH U30JIMPOBAHHON CUCTEMBI MOXKET U3MEHSTHCS: Zqi #const
i

6) CymMMapHbIii 3aps]1 2IEKTPUUECKH U30JIMPOBAHHON CUCTEMBI HE MOXKET U3MEHSATHCS: qu— = const
i

B) CymMMapHBIii 3aps]1 3JIEKTPUUYECKH U30JMPOBAHHON CUCTEMBI TO MOXKET U3MEHSTHCS, TO HE MOYKET
U3MEHATHCS

30. Uto Ha3bIBaeTCS TOUCYHBIM JIEKTPUUECKUM 3apsIOM:

a) ToueuHbIM 3aps70M Ha3bIBACTCA 3apsKEHHOE TEJ0, pa3MepaMyu KOTOPOTO Hellb3sl IpeHeOpeub 10
CPaBHEHHUIO C PACCTOSTHUAMM OT 3TOI'O TeJa A0 APYTUX 3apsKEHHBIX Tell

6) ToueuyHbIM 3apsAA0M Ha3BIBACTCS 3aPSHKEHHOE TEIO, pa3MepaMH KOTOPOro MOXKHO MPEeHeOpedb 110
CPaBHEHHUIO C PACCTOSTHUSIMU OT ATOIO TeJa A0 APYTUX 3apsKEHHBIX TEI

B) TouedHBIM 3aps/IOM HA3bIBAETCS 3apSHKEHHOE TEIIO JIOOBIX Pa3MepoB

31. 3akon Kynona:
m,m,

a) F=y —
r
21,1
6) F=k "2

r

1 |Q1Q2|

B) F=
) dre, r’e

32. HanpsiK€HHOCThD 3JIEKTPOCTATUYECKOTO MOJISI B TAHHOM TOYKE:



£
ey
Il

2
— BN
Qlﬁjlglﬁjml

33. Enununa u3MepeHus: HanpsKEHHOCTH 3JeKTpocTaThueckoro noius B CU:
o [£]- -

6) [£]= B/
8) [E]= TH/ m
34. HanpskeHHOCTBD I0JIsA, CO31aBAEMOT0 TOUEYHBIM 3aPsAI0M:
q g
a) E=k e
0) E=__
427580 2 €
End q -
B) E= e
r

35. IIpuHIUI Cynepno3UuIIMu MOJICH:
a) E=E1-E>-....- E3

2L

n

B)EZZ_ };‘l_

36. Uto Takoe TUHUS HANPSHKEHHOCTH 3JIEKTPOCTATHUECKOTO MOJIS:
a) BooOpaxaemas uHUs, KacaTelbHas K KOTOPOH B KaX/10i TOUKE COBIIAJAET C HAIIPAaBJICHUEM BEKTOpa

6) E =

HaNpPsHDKEHHOCTH oA E
0) BooOpakaemast TuHUs, BEKTOP HANPSHKEHHOCTH K KOTOPOU MEPIEHINKYIISIPEH
B) BooOpaxxaemast TuHUs, KOTOpast HE UMEET HU Havalsia, HU KOHIIA

37. IloTeH1Man 31eKTPOCTaTUYECKOTO MOJIs:

W,
a) p=——
Fq
0)p=_
q
B) ¢ =Wp-q

38. Enununa uzmepenus norenmuaina B CU:
2) [¢]= moxoym (1)

6) [¢ ] = Kynou (k)

B) [(P] = Bomst (B)



39. IloTeHuain noss, co3raBaeMoro cucteMon N 3apsaoB:

_ qi
a) A
® dne, 1
1
6) o= 2 q_’
dne, , r
B) (szzqirl

40. DKBUNOTEHIIMAJIbHAS TOBEPXHOCTD:

a) D10 BooOpakaeMasi IOBEPXHOCTh, BCE TOUKH KOTOPOH UMEIOT OJJUHAKOBBIN MOTCHIIUAT
0) DTO MOBEPXHOCTHh HEOAMHAKOBOTO ITOTEHITAIA

B) D10 ropupoBaHHasi TOBEPXHOCTh

41. DneKTpUYECKHUIl TUMOJIb:

a) DTa cucTeMa U3 JIBYX OJJMHAKOBBIX MO BEJIMUYMHE MACC, PACTIONOKEHHBIX HA HEKOTOPOM PACCTOSTHHH
ApYyT OT Apyra

0) OTa cuctema JIByX OJIMHAKOBBIX 110 BEJTUYMHE Pa3HOMMEHHBIX TOUCUHBIX 3apsiioB +q U —(,
paCCTOHHI/Ie MG)KI[y KOTOpBIMI/I 3HAYUTCIBbHO MCHBIIIC paCCTOHHI/IH J0 TEX TOYCK, B KOTOpBIX
OTIPEICISAETCS TI0JI€ CHCTEMBI

B) OTa cucTteMa JBYX pPa3HbIX 110 BEIMYMHE 3aps10B, HAXOASINXCS HA HEKOTOPOM PACCTOSIHUM IPYT OT

npyTa

42. Teopema ["aycca 11st BEKTOpa 3JIEKTPOCTATUYECKON MHAYKIIUH:

a) [ToToK AJMEeKTPOCTATUYECKON MHIYKIINH Yepe3 3aMKHYTYIO ITOBEPXHOCThH PABEH HYITIO

0) [ToTOK 2JIeKTPOCTATHYECKON HHAYKIIMH Yepe3 3aMKHYTYIO IIOBEPXHOCTh PABEH alreOpanvdeckoil cymmMme
3aKJIIOYEHHBIX BHYTPH 3TOU ITOBEPXHOCTU CTOPOHHUX 3apsi10B

B) [loToK ayiekTpocTaTHyecKo HHIYKIIMH Yepe3 3aMKHYTYIO TIOBEPXHOCTh paBeH alredpanueckoil cyMMe
MaTCpHUAJIbHBIX TOUCK

43. DneKkTpudecKkasi eMKOCTb:

a) OTo BenuuMHa, onpeaensemas hopmymnoit: C =g -@
0) OTo BenmnuuHa, onpenensiemas Gopmymnoit: C = 3
¢
. c=1
B) DTO BeIMYHUHA, onpenensemas Gopmynoit: ~ =~ —
¢

44. Cuna (BenmuunHa) TOKa:
a) Cuiia TOKa paBHa NMPOU3BEACHUIO MACCHI TEJIa Ha YCKOPEHHE

0) Cuiia Toka — 9TO BeJMYMHA, onpeessemas hopmynoit: [ = 7?
B) Crila TOKa — 9TO BeJIMYMHA, onpeaensemas Gpopmysoi: [ = q -t

45. 3akon OMa 17151 yyacTKa LIENH HE COAEPKAIIEro HCTOUYHUK TOKa!
ay[=U-R

U
6) [ =__
R



R

B) [ = _
U
46. 3akoH Oma 17151 3aMKHYTOrO KOHTYpa:
a) I =¢(R+r)
6) I R+7r)
B) [ = &
(R+r)

47. 3akon OMa 111 3aMKHYTOTO KOHTYpa B tuddepeHimaipHoi popme:

YRR

CcT
-
-

B)j:G -E

48. DnexTpoaBwkyIas cuiaa(d.a.c.) €:

a) D10 paboTa CTOPOHHUX CHJI, KOTOPYIO OHU COBEPIIAIOT HAJl TIEPEMEIIAOIIMMHUCS 0 LIS 3apsIaMu: €
- ACT
q
AK
0) D10 paboTa KyJTOHOBCKUX CHJI HAJ 3apsaamu: € = _°

q
B) OTO BBIpAXKEHUE €= Ay - ¢

49. IlepBoe npasmino Kupxroda:

a) Anrebpanyeckas CyMma TOKOB, CXOSIINXCS B y3JIe, paBHA HYJIIO: 21 =0
i

0) AnreOpandeckasi CcyMMa TOKOB, CXOJISIINXCS B y3J1€, HE paBHA HYIIIO: ZI %0
i

B) AnreOpaunyeckasi cymMMa TOKOB, BXOJSIINX B y3€J1 TOKOB Bceria 00bIle HCXOASIIUX U3 y371a TOKOB

50. Bropoe npasuno Kupxroga:
a) ;IkRk = ,Zgi
6) ZIkRk # Zsl-
B) ;szk > &

51. PaGora moCTOSHHOTO TOKA:

a)AzI_-t

U
6)A=1-R-t
B)A=U-R-t

52. MoOILIHOCTH MOCTOSHHOT'O TOKA:

ayP=U-R



6) P=U-I
8) P=12-R

53. 3akon Jxoyns — Jlenna:
a) =U"-R-t
6) 0=024-1>-R-t

2

U
B) Q = F -t
54. 3akon b Q.—ATaBapa — Jlannaca:
Y T
a) dB= oI dl
N 4mr3, .
0) dB = Wl -dl -r
4 -
]
B)dB= 0 dl I
4

55. 3akon Ammnepa B BEKTOpHOI1 popme:

a) dFf = ;[1- ;

0) dF=I|dl-B

B dF=B|1-dl |

56. IloTOoK BEKTOpa MArHUTHOW MHAYKLIUU YE€PE3 3aMKHYTYIO TIOBEPXHOCTD:
2) ® 5| Bds #0

6)® = Bas>0

B) [ BdS=0

57. MarauTHas MpoOHUIIAEMOCTh BEIIECTBA:
a) p=1-%
6) p=1+%

pu=[1+y)

58. 3akoH 3neKTpoMarauTHON nHAYKInu dapanes:

a)e=_

dt

0) &i=- df

dt
B) &= dD-dt

59. MoOLHOCTh MEPEMEHHOTO TOKA!
a)P=U?-1-cosQ

6) P=1-R-sin@

B) P=U,g - L,¢ - cOSQ



60. CobcTBeHHas YacTOTa KOJIeOATEIBHOTO KOHTYpa:

a) @, = JLC

1
6) o =
S ==
B) 0)=L—
7c

61. YpaBHeHue MakcBeiuia, CBSI3bIBAIOIIEE BEKTOP HAMPSIKEHHOCTH JIEKTPUUYECKOTo Toist £ ¢
BEKTOPOM MarHUTHOM MHAYKUMHU B (B muddepenmansHoi popme):

)V =2
-0
L
E

-~ (5 Y
| B
BV E]=

\or)

62. 3aKOH OTpa)KEHUS CBETA:

a) YToJ oTpaykeHHsI OOJIbILE YIiia MaJeHUS
0) Yroun majgeHus paBeH yriy OTPaKCHHS
B) YT0JI OTpaXXEHUsI paBEH HYJIIO

2 cemecTp

63. 3aK0H NPETOMIICHHS CBETA:

a) OTKJIOHEHHE CHHYCa yTIia TPEJIOMIICHUS K CHHYCY yIJIa IaIcHUS HE SIBJISIETCS TOCTOSTHHBIM

6) OTKIIOHEHHE CHHYCA YTJIa MAJCHUs K CHHYCY YIJla IPEJIOMJICHUS €CTh BEIMYMHA OTPULIATeNIbHAS
B) OTKIIOHEHHUE CHHYCA YTJIA MAJICHUS K CHHYCY yIJIa TPEJIOMIICHUS €CTh BEIMYHHA

64. lucniepcus ceera:
a) n=f(\o)
0) n = (o)

B) n=const

65. 3akoH byrepa:
a) I=Io-0*!

6) I=Ip- ¢!

B) I=Ipa -0

66. 3akoH bprocrepa:

a)tg 6, =c (c-ckopocTh cBETa)
0) tg 0, =ny;

B) tg 0, =const

67. KorepeHTHbIE CBETOBBIE BOJIHBI:

a) BoJtHBI, IMEIOIITE BCEBO3MOKHBIE YaCTOThI KOJICOaHU I

0) BonHa, HE 0TMHAKOBOW YaCTOTHI M HE MOCTOSIHHOM Pa3HOCTHIO (a3

B) BoiHbI, HEe OAMHAKOBOW YaCTOTHI, Pa3HOCTH (ha3 KOTOPHIX OCTAECTCS BCE BPEMsI TOCTOSTHHOM

68. YcnoBue nHTEp(PEPEHITMOHHOTO MAKCUMYMa!:



a) A=+(m-1), (m=0,1,2,...)

0) A=tmA, (m=0,1,2,...)

Jm
B) A=t (X )? (m=0,1,2,...)

69. Ycnosue uHTEp(PEPEHIIMOHHOTO MUHUMYMa!
a) A=+(2m-1)2, (m=0,1,2,...)

6) A=2m}, (m=0,12,...)

A
B) A=+2m+1) . (4=0,1.2,...)
2

70. Jlndpakiusi CBETOBBIX BOJIH:

a) DTO sIBJICHHUE MPSMOJIMHEHHOTO pacIIPOCTPAHECHHS CBETOBBIX BOJIH B HEOTHOPOIHOU Cpejie

0) OTO SBJICHUE TOJHOTO OTPAXKEHUSI CBETOBBIX BOJIH OT KPaeB OTBEPCTUN MIIM MAJIbIX MPEMSTCTBUI
B) OTO sIBJIEHUE OTMOAHUS CBETOBBIX KPAeB OTBEPCTUN MIIM MaJIbIX MPENSTCTBUI

71. B kakom ciny4ae qudpakius BOJIH 3aMETHeEe:

a) ludpakius BoJIH TeM 3aMeTHee, yeM OOoJIbIIe JITTMHA BOJIHBI M UEM MEHbIIIE pa3Mephl MPEMsITCTBUMA
(1Iemneit) Mo CpaBHEHHUIO C ITTUHOM BOJIHBI

0) CoOTHOIIICHHUE JTMHBI BOJIHBI M pa3MEPOB MPEMATCTBHUH (I1eJIei) He BIMSICT Ha SBICHUE TUPPAKITUN
B) Jludpakuust BOJTH TeM 3aMeTHee, YeM MEHbIIIE JJIMHA BOJHBI M 4eM OOJIbIIIE pa3Mephl MPETSITCTBHIA
(1Iemeit) Mo CpaBHEHUIO C ITTUHOM BOJIHBI

72. IudpakunoHHas pemeTKa:

a) JludpakuonHas pemerka- 3T0 ONTHYECKOE YCTPOHCTBO, 36PKATBHO OTPAKAIOIIEe CBET

0) udpakroHHas pemerka- 3T0 ONTHYECKOE YCTPOHCTBO, MPEACTaBIIAONIEe COO0H COBOKYITHOCTD
OOJIBIIIOrO YHCIIA MApALICIbHBIX, 0OBIYHO PAaBHOOTCTOSIIIMX JIPYT OT Apyra mieen

B) lndpakunoHHas penieTka- 3TO JBOSKO BBITYKIIAs JIMH3A

73. OcHoBHas Gopmyna AUPPaKIIUOHHON PEIIETKH:
a) cccosa =tka  (c=atb), k=0,1,2,...

0) c-sina =tka  (c=atb), k=0,1,2,...

B) sinat =2,

74. Yrto Takoe nazep:

a) JIazep- 3TO UCTOUHUK HE KOT€PEHTHOTO U3TyYCHHUS.

0) JIazep- 3T0O TreHepaTop BHIHYKJIEHHOTO KOT€PEHTHOTO U3JIy4eHUs
B) Jlazep- 3T0 UCTOUYHUK CaMONPOU3BOJIBHOIO U3TY4YECHHUSI

75. ®opmyna Bynbda - bparros (mudpakius peHTTeHOBCKHUX JTydei ):
a) 2d sin 0 ==mA (m=1,2,...)

0)dsinO =X

B)dtg O=A

76. Buemnuii potorddekr. YpaBHeHHne DUHIITEHHA:
2
my

a) hv =A- 0) hv =A+



mv2

2
B) hv =A+ mgh



Bonpocekl kK 3x3aMeHy 110 AUCHUIJINHE
«DPuznka»

MexaHuka

Mexanuka To4kH. [IpMHIUIT OTHOCUTEIBHOCTH IBUKEHUS.
Nueprmansubie cuctemsl orcuera (MCO). Cuctembl KOOpAWHAT.
ITonokeHne TOYKHU B IPOCTPAHCTBE. TPaeKTOpUs TOUKH, IIYTh.
[Tepememienue. CxkopocTs. [TpaBuiio CloKeHUsT CKOPOCTEM.
YckopeHnue MaTepuabHONM TOUYKU. YacTHBIE Cllydan JBUKEHUS.
YckopeHue npu KpUBOJMHEMHOM ABMKEeHHH. HOpMalibHOE U TAaHT€HIIMAIbHOE YCKOPEHUS.

7. Kunemaruka BpamiateibHOro JBH)KEHUs. Bektop yrioBoil ckopoctu. Bexrtop
YTIIOBOTOYCKOPEHHS.

8. Jlunammka marepuanbHON TOYKU. 3akoHbl HploToHa. I'paHMIIBI IPUMEHHUMOCTH
3akoHOBHBIOTOHA.

9. Nmnynbsc MaTeprallbHON TOUKHU. 3aKOH U3MEHEHUSI U COXPAHEHUS €T0.

10. KuneTtnueckas sHEprusi MaTepuajbHON TOUKH. 3aKOH U3MEHEHHUS U COXPAaHEHUS €€.

11. Pabora paznuusbix cuil. [loTeHInanbHas SHEPTHsl.

12. CBs3b MeXAy NOTEHIHATBHON CUJION U MOTEHIIUATBLHON YHEPTUEH.

13. [Bmxenue TBepaoro tena. IlocrynarenbHoe JBUKEHUE.

14. KunemaTuka BpamaTeabHOIO JIBHKEHHUS TBEPAOTO TEJA.

15. MoOMEHT cujl OTHOCUTENBHO OCH BPALLEHUS.

16. DHeprust ABUKYIIErOCs TBEPAOTO Teaa. MOMEHT HHEPIIUH.

17. MoOMEHT HHEPLMH CUMMETPUYHBIX TE.

18. MoMeHT umiynbca.

19. 3akoH coxpaHeHUs: MOMEHTa UMIIYyJIbCa TBEPAOIO Teja. | MPOCKOIBI.

20. Teuenune naeaaIbHON KUIKOCTH.

21. Jluauu ToKa . TpyOKu TOKa. YpaBHEHHE HEPA3PHIBHOCTH MTOTOKA.

22. YpaBHeHue bepHyiun 17151 CTAlMOHAPHOTO TEYEHUSI HEC)KUMAEMOM KHUJKOCTH.

23. TeueHue BA3KOM >xuaKOCTH. Pacnipenenenue ckopoctu no auaMerpy Tpyosr. ®opmyna
[Tyazeiins.

24. JlamuHapHOe M TypOyJeHTHOEe TeueHus >kuakocTH. Yucno PeitHonbiaca. JlelicTBue
MOTOKAXMKOCTU WJIU ra3a Ha Teino. [loHsATHe o TeopeMe MeXaHn4eCKOro Moa00us.

25. KonebatensHoe apmkeHne. KnnemaTnka rapMOHUYECKUX Kojebanuil. AMIUIUTY A,
4acToTa,a3za U HUKIMYECKas 4aCTOTa FApMOHUYECKOIO OCLHMIIIATOPA.

26. CpoOonubie(coOcTBeHHBIE) Konebanus (mpuBecTH mpumMepsbl). CKOPOCTh M YCKOpPEHHE
IPUTaPMOHUYECKOM KOJICOaHUH.

27. JluHamuKa COOCTBEHHBIX TapMOHHUYECKUX Konebanuii. Konebanus npyKMHHOTO MasTHUKA.

28. KousebaHus MaTeMaTHYECKOTO MasiTHUKA.

29. Konebanus ¢pusnueckoro MmasTHuka. [lpuBeaennas ymmHa GU3NIECKOro MasiTHUKA.

30. IlpencraBiieHne 0 BpalaromIEeMCcs BEKTOPE aMITUTY bl (METOJ] BEKTOPHBIX

nuarpamm). CioxeHne KojaeOaHui 0IMHAKOBOTO EPHO/1a, HAITPABICHHBIX IO OJJHON TPSIMOI.

31. CnoxeHue B3auMHO-TIEPIICHANKYIIAPHBIX Kojebanuii. durypsl Jluccaxy.

32. 3aryxaromue KoieOaHusl.

33. BwiHyXIeHHbIe KoseOanus. Pe3onanc.

34. Bunapel BonH. JlyinHa BoaHBL. CKOPOCTH BOJIHBI.

35. BosiHoBas moBepXHOCTh.DPOHT BOJIHBL.

36. VYpasHeHue BosHbI. CKOPOCTh pacpOCTPAaHEHUS MPOIOJIBHBIX BOJIH B CPELE.

37. Wnrepdepennus BosH. CTOSYNE BOJIHEI.

38. BonHOBOE ypaBHEHHUE.

39. Omneprus ynpyroit BoiHsbl. [lotok sneprun. Bektop YMoBa.

40. JIBwxenue npu Hanuuuu TpeHus. Cuisl TpeHus. Cyxoe TpeHue. TpeHnue kaueHus.

ANl S e



41. IlpenenbHas CKOPOCTb IBUKEHUS IPU HAIWYUH )KUIKOTO TpeHus. @opmyna CTokca.

42. JIBuxkeHuE Tell B HEMHEPIHUAIbHOU cucTeMe oTcera. JIBukeHue B HEeBeCOMOCTH. BiusHue
BpallleHre 3eMJIM Ha ABUWKEHUE Tel. MasTHuk Dyko.

43. lleHTpaibHble CHIJIBI, JEHCTBYIOIIME 110 3aKOHY OOpaTHBIX KBaJpaToB (TpaBHUTAIH
OHHOE B3auMozeicTBre). 3akoHbl HptoTOHA. B3anMHas sHeprus A1ByxX TOUEUHBIX Macc.

44. TloreHuuasn IpaBUTALMOHHOIO MOJS U CBSA3b €r0 C HANPSDKEHHOCTHbIO I'PABUTALIMOH-
HOTO ITOJIS.

MouuiexysipHas pu3nKa 4 TEPMOIMHAMHUKA
1. OcHOBHBIE NTOJIOKEHUSI MOJIEKYJISIPHO-KNHETHYECKON Teopuu. CTaTUCTUYECKUI

METO/1 OIIMCAHHUSI SIBJICHUI.
OCHOBHOE ypaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJIEAIBHBIX I'a30B.
YpaBHEHHE COCTOSIHUS UACATBHBIX Ta30B. 3aKoH JlanbToHA.
3aKOH paclnpeneneHus MOJIEKyJ 10 CKopocTsM(pacipeaenenne Makcsena).
I"a3 B mose noTeHUUANIBHBIX cUJl. Pacnipenenenne bonbiimana.
Buytpennee Tpenue B razax. KoaggpuuueHT BHyTpeHHETO TPEHHSL.
TennonpoBoaHOCTH ra3oB. Pacnipenenenne suepruu no crenensm cBoooasl. Koaddurment
TEIUIONPOBOAHOCTHU(BBIBO (POPMYIIBI).
8. Crammonapnas auddysus B razax. Koahpumuent camogud pysun.
9. TepmoauHaMUYECKHI METOJ OMMCAHUS ABJIeHUH. TepMoauHaMuiecKasi CucTeMa.
TepmoanHamuueckue napamerpol. TepMoaAMHAMUYECKHE TPOLIECCHI.
10. BryTpeHH:s 3HEpryus TEpMOANHAMUUYECKON CHCTEMBI.
11. PaGota u Teriora — ABa crocoda nepeaayu YHEPTUu.
12. TlepBblil 3aKOH TEPMOJUHAMUKH.
13. TennoémkocTh razoB. M30xopudeckuii nmporecc.
14. Uzob6apuueckuii npouecc. [Toacuer padboTsl. CBsI3b MEXIY MOJSIPHBIMU TETIIONPOBOIHOCTIMHU
Cp uCv.
14. M3orepmuueckwii mporuecc. [Togcuer paboThl IpHu U30TEPMUYECKOM MPOIIECCE.
15. AnmaGatmueckuit mpouecc. YpapHenue [lyaccona.
16. Pabora mpu agnabaTuyeckoM mporLecce.
17. BTtopoe Hauano TepMOAMHAMUKH.
18. Kpyroseie mporiecchl B TepMmoauHamuke. [Ipsimbie u oGpatHbie npoueccsl. O0pa-
THUMbIE U HEOOPATHUMBIE MTPOLIECCHI.
19. Hwuka Kapno. Tepmuueckuii KIT/[ mukmna Kapno.
20. Teopema Kapno. TepmoanHaMuyeckas 1Ikajga TEMIIEpaTyp.
21. IlpuBeneHHOE KOJMYECTBO TEIMJIOTH 0OpaTUMOro mukia KapHo.
22. DHTponus 3aMKHYTOH M HE3aMKHYTOM TEPMOJUHAMUYECKUX CUCTEM.
23. HepaBeHcTBO, 00BEIMHSAIONICE ITIEPBOE U BTOPOE Havdayia TepMoanHaMuku. CBOOOTHAS 1
CBsI3aHHAsI SHEPTUU.
24. 3MeHeHue SHTPOIUHU TP (Pa30BOM IEPEXOE MEPBOTO POJIa.
25. CraTucTU4ecKoe UCTOJIKOBAHUE BTOPOT0 Havaia TepMoAMHaMUKU. @opMmyia boibrMaHa.

Nownkwd

DJIEKTPHUYeCTBO U MATHETU3M, ONITHKA
DneKTpUUeCKUi 3apsi. 3aKOH COXPAHEHHUs IEKTPUUIECKOTO 3apsja.
3axoH KynoHna.
HanpsixkeHHOCTB 3JIEKTPOCTaTUYECKOT 0 MOJIs. ENMMHNIIa HalTpsSXKEHHOCTH
CBs13b MEX]ly HAIPSPKEHHOCTBIO 3JIEKTPUUECKOTO OIS U TOTEHLIUAJIOM.
DnekTpuyeckas eMKocTh. KoHneHcaTopbl. EMKOCTB TIIOCKOT0 KOHAEHCATOpa
3akoH OMa 117151 yyacTka nenu. EnnHuna usmepeHus conpoTUBIICHUS.
OT 4ero 3aBUCHUT CONPOTUBIIEHHE MTPOBOIHNUKA. COeTMHEHNE TPOBOJIHUKOB
3axoH Jlenua-/lxoyns. [IpeBpalieHne S3HEPTUU B JEKTPUUECKUX LIETISIX.
CTOopoHHHE CHIIBL. DJIEKTPOIBUKYIIAs CUjia. BOIbTMETp, €ro BKIIFOYEHHUE B LIETIb.
0 3akoH OMa J1s1 yyacTKa LEMH, COAEPKALIEr0 HCTOYHUK TOKa

H‘°.°°.\‘.°\P‘:‘>P’.N._‘



11. 3axon Oma B nuddepenunansuoit popme

12. IlepBoe npasuno Kupxroda.

13. Bropoe mpasuno Kupxroda.

14. MaruuTHOe nioae. MarHuTHas MHAYKIUS. aKOH JIEKTPOMArHUTHOW UHAYKLIHH.

15. 3aKOH 3IE€KTPOMarHUTHON MHAYKIUH. BEKTOp MarHuTHOM MHAYKUMH. JIMHUS MarHUTHOM

MHIyKUUU. Buxpesoe noie.
16. Conenonp. MHAYKTUBHOCTH COJICHOUIA.
17. 3akon buo-Casapa-Jlamnnaca.
18. Cuna JlopeHiia.
19. MaruuTHbI€e cBolicTBa BemiecTB. Jnamarneruku.llapamarueruku.
20. ®eppomarneruku. [letns rucrepesuca. Kospuntushas cuna.
21. SIBnenue aneKTpoMarHuTHOM nHAYKIMH. 3akoH Dapanesd. [Ipasuin Jlenna.
22. YpaBuenust MakcBesuta B uHTerpasibHon ¢dopme. [TosicHuTh
23. YpaBuenus Makcsenia B quddepennuanbioit popme. IoscHUTH
24. llTkana 371€KTPOMarHUTHBIX BOJIH
25. KonebatensHoe ypaBHenue. [lepuon. Yacrtora. AMIurTya.
26. YcKkopeHue U CKOPOCTh IPH KOJIe0aTeTbHOM IBHYKCHHH.
27. MareMaTuuecKkuili MasiTHUK.
28. 3aryxatomue KojaeoaHus.
29. TloTeHuManbHasi U KWHETUYECKast SHEPTUs KOJIeOATENbHOTO JBU)KEHUSI.
30. Bemnyxnennsle koebanus. Pezonanc.
31. BonmHoBoii (hpoHT. BostHOBasi TOBEPXHOCTB.
32. YpaBHEHHUE TUIOCKOM OeryIieii BOJIHEI.
33. Ilonsatue nonspuszauuu. HenomnsipusoBaHHblil cBeT. Buapl noiaspusanuu.
34. Ilonapuzatop u aHanu3atop. 3aKkoH Maitoca.
35. UnTepdepennus. KorepeHTHble BOIHBL. Y CIOBHE Max U min HHTEp(EpeHLINH.
36. ludpakuus cera. [Ipunnumn [roiirenca — Openens.
37. Ilonsitue 300 Openens.
38. dudpakuus Ha Kpuctamueckoi perrerke. Dopmyna Bynbda — bparros.
39. 3akoHn byrepa.
40. 3axon byrepa-Jlam6epra- bepa.
41. Ctpoenue atoma. ATOMHOE SIAPO.
42. Ilocrynarel bopa.

OueHuBaHNe 0TBETA CTYAEHTA HA IK3aMeHe/3a4eTe

XapaKm epucmuKa omeema

oanvl

Jlan TIONHBIA, pa3BEepHYTHIM OTBET Ha IIOCTaBIEHHBIM BOIPOC, IIOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHHH 00 OOBEKTE, MPOSBISIONIASCS B CBOOOTHOM
OIIEpUPOBAHUU TIOHATUSAMHU, YMEHUN BBIIEIUTh CYIIECTBEHHBIE U HECYIIECTBEHHBIE
€ro NOpuU3HAKW, NPUYUHHO-CIEJICTBEHHBIE CBSI3U. 3HaHHe 00  0ObeKTe
JIeMOHCTpHpYyeTcss Ha (OHE TMOHMMAHUS €ro B CHCTEME JaHHOM HayKu |
MEXIUCUUIUTMHAPHBIX CBs3ei. OTBET popMyIupyeTcsl B TEpMUHAX HAYKHU, U3JI0KEH
JUTEPATypHBIM S3BIKOM, JIOTUYEH, JOKa3aTeJIeH, JAEMOHCTPUPYET aBTOPCKYIO
MO3UIUIO CTYICHTA.

26-30

JlaH TIONHBIM, pa3BEpHYTBIM OTBET Ha IIOCTaBIEHHBIA BOIPOC, IIOKa3aHa
COBOKYITHOCTb OCO3HAaHHBIX 3HaHUH 00 00BEKTE, JOKA3aTEIbHO PACKPBITHI OCHOBHBIE
MOJIOKEHHUST TEMBbI; B OTBETE IPOCIEKHUBACTCS YETKas CTPYKTYpa, JOTHYecKas
MI0CJIEI0BATENBHOCTD, OTPAXAIOLIAsi CYLUIHOCTh PACKPBIBAEMBIX NOHATUH, TEOpUH,
ABNICHUNA. 3HaHUE 00 00BEKTe JeMOHCTPUPYETCs Ha (pOHE MOHMMAaHUS €ro B CUCTEME
JAHHOM HayKM M MEXIUCLUIUIMHAPHBIX CBsized. OTBET M3JI0KEH JIMTepaTypHbIM
A3BIKOM B TEPMHHAX HAayKH. MOTYT OBITH JOIYIICHBI

HE/I0YETHl B ONPECIICHUH MOHITUH, UCIPABICHHBIE CTYJAEHTOM CaMOCTOSITEIILHO B

21-25




IIponecce OTBETA.

JlaH TONHBIN, pa3BEpHYTHIM OTBET HA MOCTABJICHHBIA BOIPOC, MOKA3aHO YMEHHUE
BBLACIIUTL CYHICCTBCHHBIC U HCCYIICCTBCHHLIC MTPU3HAKU, TPUYNHHO-CIICACTBCHHBLIC
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTUYEH, U3JI0KEH B TEPMUHAX HAYKH.
O,Z[HaKO AOMYIICHBI HC3HAYUTCIIBHBIC OH_II/I6KI/I WU HCAO0YCThI, HUCIPABJICHHBIC
CTYJICHTOM C IIOMOIIIBIO «HABOJISAUINX) BOMPOCOB MPENOAaBaTesl.

17-20

JlaH momHBIA, HO HEAOCTATOYHO IIOCJIEAOBATEILHBIM OTBET Ha IIOCTAaBJICHHBIN
BOHpOC, HO HpI/I 3TOM IIOKAa3aHO YMGHI/IG BBIACIUTH CyH_IeCTBeHHI:IG n
HECYIIECTBEHHBIC MPU3HAKU W TMPUYMHHO-CJICACTBEHHBIC CBsi3U. OTBET JIOTWYEH
U3JI0KEH B TepMUHAX HayKu. MoryT ObITh JomyIeHbl 1—2 omuOKu B onpeeieHuu
OCHOBHBIX TIOHSITHI, KOTOPBIE CTYJICHT 3aTPYAHICTCS UCITPABUTH CAMOCTOSITEIIBHO.

14-16

JlaH HEIOCTaTOYHO IIOJHBIM M HEAOCTaTOYHO pa3BEepHYTbIM OTBET. Jlormka u
MOCJIEIOBATENbHOCTh M3JI0KEHUS MMEIOT HapymeHus. JlomymeHsl ommOku B
pPAcKpBITUM  TOHATHH, yHoTpeOsieHMH TepMUHOB. CTYAEHT HeE CHOCOOeH
CaMOCTOSITEJIBHO BBIJEINTh CYIIECTBEHHBIC M HECYUICCTBCHHBIC IIPU3HAKA U
MPUYUHHO-CJIEICTBEHHbIE CBSA3U. CTYJIEHT MOXET KOHKPETU3UPOBAaTh 000OIICHHbIE
3HAHHUSA, JOKA3aB HA IPUMEPAX MX OCHOBHBIE IOJOKEHUS TOJIBKO C MTOMOLIBIO
npenojasatens. PeyeBoe oopmienne Tpedyer monpaBoK, KOPPEKIUH.

10-13

JlaH HemoNHBIM OTBET, JIOTMKAa M TIOCJIEI0BaTeIbHOCTh H3JI0KEHUS HUMEIOT
CYIIECTBEHHbIC HapylieHus. JlomymeHsl rpyOble OMMOKM TpH ONpeAeTIeHUU
CYUIHOCTH pPAacCKpbhIBa€MbIX MOHSTHI, TEOpHUil, SBIECHUN, BCIEACTBUE HEMOHUMAaHUS
CTYIEHTOM HUX CYIIECTBEHHBIX U HECYILIECTBEHHBIX MPU3HAKOB U CBA3€il. B oTBeTE
OTCYTCTBYIOT BBIBOJbl. YMEHHE PACKPBITh KOHKPETHBIE MPOSBICHUS 000OIIEHHBIX
3HaHUi He noka3zaHo. PeueBoe ohopmieHne Tpedyer NonpaBoK, KOPPEKIIUH.

5-9

JlaH HEMOJHBIN OTBET, MPEICTABJISIOMNN COOON pa3pO3HEHHBIC 3HAHMS IO TEME
BONpOCAa C CYIIECTBEHHbIMH omuOKaMu B ompeneneHusix. IlpucyrcTByror
(bparMeHTapHOCTh, HEIOTUYHOCTH U3JI0KeHUs. CTyJIEHT HE OCO3HAET CBSI3b JaHHOIO
MOHATUA, TCOPHHU, SABJICHUA C APYTHUMU OG’bGKTaMI/I AJUCHUITIIUHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKpETH3allMsi U J0Ka3aTelbHOCTb W3JIOKEHUs. Peub HerpaMoTHas.
HOHOHHI/ITGHBHBIC U  YTOUHAIOIIMC BOIPOCHI MNPCHOAABATCIIA HC HNPUBOAAT K
KOPPEKIIMH OTBETA CTY/IE€HTa HE TOJIbKO Ha MOCTABJIEHHBIN BOMPOC, HO U HA IPyTHe
BONPOCHI AUCIUILITUHBIL.

1-4

He IMOJIYYCHBI OTBETEI 11O 0a30BBIM BOIIpOoCaM A CHUILINHEI.

0

IToka3zaTenu u KPUTEPHUH OLICHUBAHUSA KOMIIeTEHIIN Ha Pa3/IMYHBIX 3Tanax ux

(opmupoBaHusi, onucaHue MK OLEHUBAHUSA

YpoBeHb chopMUPOBAHHOCTH KOMIIETEHIIH I

«MWHHMAJIBHBIA YPOBEHb

He IOCTUTHYT»
(MeHee 55 6asJ10B)

MuHMMaAJIbHBIN YPOBEHDb)
(56-70 6an10B)

«Cpennuii ypoBeHb»
(71-85 6a10B)

«BbIcokuii ypoBeHb»
(86-100 6ans10B)

Kowmnerenuun ge
c(hopMHUPOBAHBHI.

3HaHUs OTCYTCTBYIOT,
YMEHHMSI U HaBbIKU HE
c(OpMHPOBAHBI.

«Komnerenmnuu
c(hopMUPOBAHBHI.

CdopmupoBaHbl 0a30BbIC
CTPYKTYpPBI 3HAHUH.
YMmenus pparmMmeHTapHbI U
HOCAT PENPOTYKTUBHBIN
Xapaxrep.
JleMoHCTpHUpyeTCsl HU3KUI
YPOBEHB
CaMOCTOSITENIbHOCTH
MPaKTUYECKOTO HABBIKA.

Kommerenmmn
c(hopMUPOBAHBHI.

3HaHus OOIIMpPHEIE,
CUCTEMHBIE.
YMeHus HocAT
PENpPOTYKTUBHBIN
XapakKTep,
MIPUMEHSIOTCS K
PEIICHUIO TUITOBBIX
3aJaHUM.
JeMoHcTpupyeTcs

Komnerenmnn
c(hopMUPOBAHBHI.

3HaHus TBEpIbIE,
apryMEHTHUPOBAHHBIE,
BCECTOPOHHHE.

YMeHus ycremHo
MPUMEHSIOTCS K
pEIIeHUI0 KaK TUTIOBBIX,
TaK U HECTaHIAPTHBIX
TBOPYECKUX 3aIaHUH.
JeMmoHcTpupyeTcs




JNOCTATOYHBIM YPOBEHB

BBICOKUI YPOBEHb

CaMOCTOSITETbHOCTH CaMOCTOSITEIILHOCTH,
YCTOMUMBOTO BBICOKAs aJJallTUBHOCTD
MPaKTUIECKOTO NPaKTUYECKOTO HABBIKA
HaBBIKA.
Onucanne KpuTepHeB OLlEHNBAHUS
OO6yuarouuiics OObyuarouuiics OOyuaronuiics OObyuarouuiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPUPYET: JIEMOHCTPHPYET:
- CYIIECTBEHHBIC TPOOETBI B | - 3HAHHS TEOPETHUYECKOTO | - 3HAHWE M MOHUMAHHE | - riy0okue,
3HaHUSIX yueOHOTO | MaTepuaa; OCHOBHBIX  BOIPOCOB | BCECTOPOHHHE u
Mmarepuaa; - HETOJIHBIE OTBETHI Ha KOHTPOJIUPYEMOTO apryMEHTHPOBAaHHBIE
- JIOMTYCKAIOTCSl | OCHOBHBIE BOIIPOCHI, | 00BbeMa MPOrPAMMHOTO | 3HaHUSI MPOTPAMMHOTO
NPUHIUINHAIBHBIE OIIMOKH | OIIMOKH B OTBETe, | MaTepHuaa; Mmarepuaa;
IpA OTBETE Ha OCHOBHBIC | HEJOCTATOYHOE - TBEepAble  3HAHUS | - T[IOJIHOC TTOHWMaHHE
BOTIPOCHI ounera, NOHUMaHHe CYIIHOCTHU | TEOPETUYECKOTO CYIIIHOCTH U
OTCYTCTBYET  3HaHHE W | M3JIaraeMbIX BOIPOCOB; Marepuara. B3aWMOCBSI3U
NOHUMaHHE  OCHOBHBIX - HEYBEpECHHbIC U | -CIIOCOOHOCTD paccMaTprUBaeMBbIX
MIOHSATHUI U KaTeTrOpHii, HETOYHBIC  OTBETHl  HA | YyCTAaHABIMBAThH U | TIPOIIECCOB U SIBJICHUH,
- HEMOHMMAaHUE CYIIHOCTH | JOMOJHHUTEIbHbIC OOBSICHATH CBSI3b | TOUHOE 3HaHHE
JIOTIOJTHUTEIILHBIX BOIIPOCOB | BOMPOCHI; NPaKTUKH W TEOPHH, | OCHOBHBIX TIOHSTHHA B
B paMKax 3aJlaHuii ounera; | - HEIOCTaTOYHOE | BBISBIIATH pamMkKax 0OCYXIaeMbIX
- OTCYTICTBHE  YMEHWs | BIQJICHUE JIUTEPATypOH, | MPOTHBOPEUUS, 3aJJaHAN;
BBITOJIHATh ~ MPAKTHUECKUE | PEKOMEHI0BAaHHOM poOIEeMbI u|- CTIOCOOHOCTH
3aJ[aHus, TIPEyCMOTPEHHBIE | TPOrPaMMO¥t TEH/ICHITNH Pa3BUTHS; yCTaHaBJINBATh "
POTPaMMOM TUCUMIUIMHBL, | TUCHMILIMHBI, - NpaBUJIbHbIC U | OOBSCHATH CBA3D
- OTCYTCTBUE TOTOBHOCTH | - YyMEHHE 0e3 TpyOBIX | KOHKPETHBIC, 0e3 | MPaKTUKHA U TEOPHH,
(crtocoOHOCTH) K AMCKYCCHH | OIIUOOK pemarsb | rpyObIxX omuooK, | - JIOTHYECKHU
u HU3KYIO CTETICHb | MPAKTUYECKUEe  3aJaHus, | OTBETHI Ha | TIOCJIeZI0BaTeNbHBIC,
KOHTAKTHOCTH. KOTOpbIE CJIEZyeT | MOCTaBJICHHbIC coJiepKaTeNbHbIe,
BBITTOJTHUTD. BOTIPOCHI; KOHKPETHBIE "
- yMEHHE  peuIaTh | UCUEPIbIBAIOIINE
MPAaKTUYECKHUE 3a/laHus, | OTBETHl HA BCE 3aJaHUs
KOTOpBIE crenyer | Ounera, a TaKxke
BBITTOJTHUTE; JIOTIOJTHUTEITHHBIC
- BIJIaJICHHE OCHOBHOHM | BOMPOCHI 9K3aMEHATOPA;
JIUTEPATYpPOH, - YMEHHE pemarb
PEKOMEH0BaHHOK NPaKTUYECKUE 3a/1aHUS;
porpamMMmoit - CBOOOIHOE
JTVCLUUTUTMHBL, UCTIOJIb30BaHUE B
- HaJMYue COOCTBEHHOM | OTBETaX HA  BOIPOCHI
000CHOBAaHHOM MaTepHaoB
MO3UIIHU MO | PEKOMEHI0BAaHHOMH
00CyKIaeMbIM OCHOBHOI u
BOIIPOCAM. JIOIOJTHATEIbHOMN
Bo3moxHbI JIUTEPATYPHL.
HE3HAYUTEIIEHBIC
OTOBOPKH u
HETOYHOCTH B
PAaCKpBITUU OTIECIBHBIX
MOJIO)KEHUH  BOMPOCOB
ounera, MPHUCYTCTBYET

HEYBEPEHHOCTb B




OTBE€TaxX Ha BOIIPOCEHI

Onenka
«HEY/10BJIETBOPHUTEIbHO»
/He3a4YTeHo

Onenka

«YOAOBJIETBOPUTECJIBbHO» /

«3aAYTECHO»

Ounenka «xopomuo /
«324TEHO»

OneHka «OTJIHYHOY» /
«3aYTEHO»

nn

1.

3.

ABTOpBI

Cagenbes, Uropp
Brnagumuposuu

Cagenbes, Urops
Brnagumuposuu

CagenbeB, Urops
Brnagumuposuu

Cagenwes, Uropp
Brnagumuposuu

Tpodumona,
Taucua IBanoBHa
Pemu3os,
AJtekcaHip
Hukomaesuu

Cagenbes, Uropp
Brnagumuposuu

Enkanosa, Tamapa
MuxaiiioBHa

Casennres  U.B.

@) OCHO6HaA Tumepamypa

3ariaaBue

JlaTa
H3IaHUA

Kypc o6mieit pusuku. B 3-x T.,

y4eOHuK, , Tom 1:

2011

Mexanuka. MonekymsipHas pusmuka

Kypc o6mieit pusuku. B 3-x T.,

yueOHUK, , Tom 2: DnekTpoguHaMuKa U

OIITUKa

2011

Kypc o6meit ¢pusuku. B 3-x 1.,

yueOHUK, , ToMm 3: ATOMHAS U siepHast

buznka

2011

Kypc o6mieit pusuku. B 4-x 1., yueO.

nocobwue, 1Mo o011 .pes.

B.1.CaBenneBa

Kypc duszuku, yuebd. mocodbue mmis

BY30B

Kypc ¢pusuku, yaeOHuk 11 By30B, A.S.

IToTranenko

2009

2008

2006

Kypc ¢usuku. yue6Huk njs By3oB. B 3-

X ToMax, ToMm

1989

1:Mexanuka.MonekynsapHas pusznuxa

®dusnka u onodusrka, MPaKTHUKYM;

2008

yueb. nocobue, B.®. AHTOHOB U 11p.

Tectsl 0 pu3nke, yueod. mocodbue

2017

0) oonoanumensnasn numepamypa:
I'pubos JI.A., IIpokopreBa H.U. OcHoBbl pusuku. M., @uzmarnurt, 1995. http://www.ph4s.ru
2. Ko3znos C.H. Konebanus u Bonmusl, M., 31. Mock. yauBepcurtera, 1991. http://studentik.net

CoopHuK

http://studentik.net/knigi/knigi-fizika
4. Bonbkenmreiitn B.C. COopuuk 3amady mo obmemy kypcy ¢usuku, M.: Hayka 1990.
http://www.ph4s.ru

BOTIPOCOB

u 3amad 1o  QusMKe,

9. Y4eOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE o0ecnevyeHre TUCIHMILTUHBI (MOYJIA)

ena n
Tpud IK3
200p.
I'pudp 1 oks.
MO
200p.
I'pup 1 3ks.
MO
200p.
I'pup 1 3ks.
MO
21 sk3.
60 HKk3.
480p.
I'pudp 2 k3.
MO
80k. 1 aK3.
820p. 1 3k3.
40p. 1 aK3.

M., Hayka, 1988.

5. bepkrneesckuii kype ¢pusuky, 1. [ - V, M., Hayka, 1977. http://studentik.net/knigi
2) cospemennble npogheccuonanbhbvle 6a3vl OAHHBIX, UHPOPMAUUOHHBIE CNPAGOYHbBIE CUCHIEMDL,
IIeKMPOHHbBLE 00pA308amebHblE PECyPChl



http://www.ph4s.ru/
http://studentik.net/
http://studentik.net/knigi/knigi-fizika
http://www.ph4s.ru/
http://studentik.net/knigi

IIporpammHubIe 00ecniedeHus1, o0ecneYnBaOIIMe Peajn3aluio 00pa3oBaTebHbIX IPOrPaMm
PI'BOY BO «CeBepo-OceTrunckmnii rocyrapcrseHHbli yauepcurer nMeHu Kocra JleBanoBuua

XerarypoBa»
Ne n/n HaumeHnoBaHue Ne noroBopa(iuuensust)

1. | Windows 7 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
2. | OfficeStandard 2016 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
3. | Cucrema tectupoBanus SunravWEBClass Ne468 ot 03.12.2013 UII Cynrarynun P.T.(6eccpouno)
4 AmnTHBHpYCcHOE nporpammHoe oOecriedenne | Nel 7E0-180222-130819-587-185 ot 26.02. 2018 mo

" | KasperksyTotalSecurity 14.03.2019r
5 Cucrema Moncka TeKCTOBBIX 3aMMCTBOBaHUN | Ne795 ot 26.12.2018 (meiictBurenen no 30.12.2019r) ¢

" | «Artumiarunat.BY3» 3A0 «Anrtu-Ilnaruat»

DJIeKTPOHHBIE Pecypchbl, 00ecneYnBaKOIIUE PeaTu3alui0 00pPa30BaTeJbHbIX IPOrpaMm
®I'BOY BO «CeBepo-OceTuHckuii rocyiapcrBeHHbl yHuBepcuter uMenn Kocra JleBanouua
XerarypoBa»

1. OBC «YuuBepcutetckas 6unbmmoreka ONLINE» (https://biblioclub.ru/)

2. OBC «Koncynbrant cryaeHta» CryaeHdeckas 3JIEKTpOHHAs OMOIMOTEKa MO MEIAWIUHCKOMY U
(dapmalieBTHUECKOMY OOpa30BaHUIO, a TaKXE IO €CTECTBEHHBbIM M TOYHBIM HayKaM B LEJIOM
(http://www.studentlibrary.ru/)

3. OBC «Opaiit» — o0Opa3zoBaTenbHas cpena, BKIIOYAONIas BUPTYaJIbHBI YHTAIBHBIA 3aj

y4eOHUKOB U Y4eOHBIX OCOOMI OT aBTOPOB U3 BEAYIIMX By30B Poccuu 1o BceM HalpaBlIeHUSIM U
crnenuansaoctsaM (https://www.biblio-online.ru/)



https://biblioclub.ru/
https://biblioclub.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
http://www.biblio-online.ru/
https://www.biblio-online.ru/

10. MaTepuajibHO-TeXHHYeCKOe o0ecnedeHne JUCHUNINHBI (MOTYJIs1)
B o0Opa3oBaTenbHOM Mpoliecce NCMONIb3YI0TCS:

e CTaHJapTHbIE y4eOHblEe ayAUTOPUM Ui MPOBEACHHUS MPAKTUYECKUX (CEMUHAPCKUX)H JIEKIIMOHHBIX
3aHSTHUNA, TPYNIOBBIX W HHIWBUIYaTbHBIX KOHCYJIBTAlMH, TEKYIIETO KOHTPOJIS M MPOMEKYTOUHOMI
aTTecTallii, OCHAIIICHHBIC CTaHAaPTHBIM HA0OPOM Y4eOHO Meben, yueOHON TOCKOW U CTallMOHAPHBIM
WJIHM TIEPEHOCHBIM KOMITJIEKCOM MYJIBTUMEIUNHOTO MPE3EHTAIMIOHHOTO 000pYy10BaHUS;

® KOMIBIOTEPHBIN KJIACC C BO3MOKHOCTHIO MOJKIIOUeHHS K ceTH «HTepHeT» 1 o0ecrieueHrneM JocTyna
B AJICKTPOHHYIO0 HH()OPMAIIMOHHO-00PA30BATEIbHYIO CPEly YHUBEPCUTETA,;

e METOAWYECKUN, HAIVIAHBIA M pa3sfgaTOYHbI  MaTepuayl Uil OpPraHu3aluyd TPYNIOBOM H
WHIUBUIYAIbHOM pPaOOThl 0OydYaromuxcsi Ha J1abOpaTOpPHBIX 3aHATUSIX(MHUKPOCKOIIBI, Habop
npenaparoB, Ta0IHIEI U MUKpOodoTOoTpadun).
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