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[IporpamMma coctaBieHa B cooTBeTcTBHMH C DepepanbHbIM TOCYAapCTBEHHBIM
obpaszoBaTenbHbIM cTaHgaproM 1o HampaBienuto 19.03.02 Ilpoodykmer numanus u3
paAcmumenbHo20 Cbulpbsi, YTBEPKICHHBIM MpPUKa30oM MUHUCTEpPCTBA HAYKU M BBICIIETO
oOpazoBanus Poccuiickoii ®enepauuu ot 17 aBrycra 2020 r., Ne 1041, yueOHbIM IaHOM
MOATOTOBKM OakamaBpoB 1o HampasiaeHuto 19.03.02 - [lpodykmer numanus u3
pacmumenbHo2o cuipvsl, [Ipoguns « TexrHonoeus npooykmos numanus u3 pacmumenbHo20
coipvsiy, yTBepkAeHHBIM YuenbiM coBetoM DI'BOY BO «COI'Y» (mpotokon Ne 7
ot 25.04.2023 1.).

CocraButens: a.¢.-M.H., npodeccop A.M. Typues

PaGouast mporpamma ob6¢cyxaeHa Ha 3acefaHuu Kadenpsl PU3MKU U ACTPOHOMHUHU

(mpotokon ot «04» anpens 2023 1. Ne 7/22-23).
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OnoOpena copeToM GakybTeTa XUMHUHU, OMOJIOTMU U OMOTEXHOJIOTUH

(mpotokou oT «21» ampenst 2023 r. Ne 8/22-23)

IIpencenarens coBera pakyabTeTa % ®.A. AraeBa
) By
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Pabouas npoepamma oucyunaunel npunama 6 cocmase OCHOSHOU NPODecCUOHANbHOLUL

00paz08amenvHolU  NPoOSpaAMMbl  peuieHuem yueHoz2o cogema IIpomoxon Ne 7

om 25.04.2023 e.



1. Crpykrypa u 0011as1 TPYA0EMKOCTb AN CHUIIIHHbBI
O6r11as TpyI0eMKOCTh AUCIUIUIMHBI COCTaBIACT 43aueTHbix equnuil (144 vaca).

Ounas popma o0ydeHus 3aounas popma oOydeHUs
Kypce 1
Cemectp 1
Jlexnun 36
[IpaxTrdaeckue (CeMUHAPCKUE) 3aHATHS -
JlaGopaTopHbie 3aHATHS 54
Koncyapranun -
HToro ayauTOpHBIX 3aHATHI 90
CamocrosTenbHas pabora 18
Kypcosas pabora -
dopma KOHTPOJIS
9K3aMeH 36
3auer -
O0111ee KOTMIECTBO YacoB 144

2. Ileau ocBOeHUs! IMCHUTIMHBI

Lenu quCHUTIIUHBI.

1. CTyneHThl JOJKHBI OBJA/eTh 3HAHUSAMHU OCHOB (DU3MKH, YMENIO NMPUMEHSTH MOJyYEHHbIE
3HAHUS U1 OOBICHEHHU;

2. @dopMUpOBaHUE Y CTYAEHTOB OOHIero (U3MYEeCKOro  MHMPOBO33PEHHUS U pa3BUTHE
(U3NIECKOTO MBIIUICHUS;

3. @opmMHUpOBaTh LENBHOE IPEACTABICHUE O IpoLeccax M SBICHUSAX, NPOUCXOIAIINX B
HE)XMBOM W KMBOM NpPUPOJE, HAyYHBIH CIMOCOO MBIIICHUS, YMEHHE BHUICTH €CTECTBEHHOHAYYHOE
cojiepkaHue MpoOIieM, BOSHUKAIOLIUX B IPAKTUUYECKOM NEeSITeIbHOCTH CIELUANINCTa,

4. Hayuntp cTyneHTOB mNpUMEHATh (U3HYECKHe METOAbl HCCIeNOBaHHS Ha OCHOBE
IIOJIyYE€HHBIX 3HaHUH B Kypce «DPusukan.

3. Mecrto aucuuniaunsl B crpykrype OINIOII 6akanaBpuara b1. O.07. O0s3arenbHas 4acTb.
Jis u3ydeHuss JUCHMIUIMHBI HEOOXOIAMMBI 3HAHUS, YMEHHMS M KOMIIETEHIMM, IOJy4YEeHHBIE
00y4JaroImuMuCs B CpeTHE IIKOJIE B Pe3yJIbTaTe OCBOEHUS KypcoB: «Pu3uka», «MaremaTnka» u T.J.

4. TpeOoBaHusl K pe3y/JbTaTaM O0CBOEHHS IMCUMILUIUHBI (KOMIETEHIHH 00y4alomerocs,
(popmupyembie B pe3yabTaTe 0CBOCHUS JUCHHUIIMHBI (MOYJIs1)

I[Mporiecc n3yyeHHs TUCIUIUIMHBI HATIPABJICH Ha (POPMUPOBAHKE CIIEAYIONIMX KOMITETCHITHN:

— Cnoco0eH MPpUMEHSITh OCHOBHBIE 3aKOHBI U METOAbI UCCJIETOBAHMII €CTECTBEHHBIX HAYK JJIsI
peleHus 3a1a4 npodeccuoHaabHoi aesreabHocT (OITK-2)

— B3auMoCBs3p TUIAHUPYEMBIX pE3yJbTATOB OOYYCHHS TIO0 JUCHUIUIUHE C (DOpPMUPYEMBIMHU
komnereHussMu OITOTT



Konsl [Tnanupyemsble pe3yabTaThl 00yueHHsI, COOTBETCTBYIOIIUE (POPMUPYEMBIM KOMITETECHIHSM
KOMIIETCHIIMH OIIOIT
OIIOII 3Hamo ymemop én1ademn
OIIK -2 - OCHOBHBIC 3aKOHBI (PM3UKHU: | - BBIIEIATH KOHKPETHOE - METOJ0JIOTHEN

(buszmveckoe
TEJNO ¥ PU3NICCKUE SIBICHUS,
a TaK ke UX XapaKTEPUCTHK —

buznueckoe copepKaHue
B MIPUKJIAJIHBIX 33Jla4ax U
HCII0JIb30BaTh OCHOBHBIE

OpraHu3aIyH, TNIAHUPOBA-
HUS, TIPOBECHHUS
HU3MEPECHHUI U 00pabOTKH

(U3NIECKUX BETUYNH; 3aKOHBI (PU3UKHU B pe3yJIbTaToB
- TIOHSTUH M3MEPEHUS npodeccHoHaTbHON IKCTIEPUMEHTAIBHBIX
(U3NIECKUX BETUYNH, JeSITeTbHOCTH; UCCIIeIOBaHUH

- IPUMEHSTH (PU3UUECKHE
3aKOHBI JIJIS1 PEILICHUS
MPAKTUYECKUX 3a7a4

cucTeM (pHU3MYECKUX
BEJIMYMH, MX Pa3MEPHOCTH H
CIIUHHMI] K3MEPEHUS;

- KJIACCU(UKAIIHIO
MOrPEITHOCTEH H3MEPEHHSI
(U3HYECKUX BEIIMUUH

— Ilpu mpoBeneHUMM YYEeOHBIX 3aHATHI O0O0ECHCUMBACTCS pa3BUTHE Yy OOYYArOIIUXCS HABBIKOB
KOMaHJTHOW pabOoThl, MEXJIMYHOCTHON KOMMYHHKAIIMU, IPUHATHS PEHICHUH, JIMACPCKUX KAueCTB
(BKiItOYasi Mpu HEOOXOAMMOCTH NPOBEACHUE WHTEPAKTUBHBIX JIEKIUH, TPYNIOBBIX IHUCKYCCHM,
pPOJICBBIX WIp, TPCHUHIOB, AaHAIMW3 CUTYallMii W WMHTAI[MOHHBIX MOJICJICH, MPEIoJaBaHHue
mucuIuineH  (Moayneil) B (opMme KypcoB, COCTABIICGHHBIX Ha OCHOBE pE3YyJIbTaTOB HAYYHBIX
UCCIIC/IOBAaHUIM, B TOM YHCJIE€ C Y4YETOM pPErHOHAIBHBIX OCOOCHHOCTEH NpPOQecCHOHATBHOMN
JeSTEIIbHOCTH BBITYCKHUKOB M IMMOTPEOHOCTEH paboToaareseii).




5. Coz[epmafme H y‘leﬁHO-MeTOI[I/I‘IGCKaH KapTa JTHCHUIIJINHBI

Tabnuuya 5.1
Home SansTas CamocrosTenpHas padora KonuuecTBo
p HawnmeHnoBanue Tem (BOPOCOB), CTYZECHTOB Dopmbl 6aJLIOB Jlutepary IIpumeqa
Henen M3y4aeMbIX IO JAHHOM NTUCIUTUIHHE KOHTPOJIA pa HuA
u 11 Conepxanne Yacel min | max
a0
1 Beenenue. @usuka kak Hayka. [Ipeamer,
n3ydaeMblii Qr3uKon. Matepus 1 ABIKEHUE.
OKCIEPUMEHT U TeOpHs B (PU3UUCCKUX
nuccnenoBanusx. IpenMer MexaHuKH.
Kitaccuueckasi 1 KBaHTOBasi MEXaHUKA.
OTHOCHUTENBHOCTH ABMXKEHHSI. CUCTEMBI OTCUETA.
JlaBneHHEe B JKHAKOCTH. .
KoopauHatHas 1 BEKTOPHBIE (POPMBI OTTACAHUS YcTHbIi
o 2 2 | Meton onpeaeacHus 1 0 2 1,4,6,7
JBIDKEHUS MaTepralibHON Touku. [lepemenienue, BSI3KOCTIL ompoc
CKOPOCTh, yCKOpeHue. TaHreHuuaaibsHoe U
HOpMallbHOE ycKopenue. KuneMartrka IBU>KEHUS
10 KPUBOJIMHEWHOH TpaeKTOpHuH. [[BHKeHne 1o
OKPYKHOCTH. YTJIOBasi CKOPOCTb U YIJIOBOE
YCKOPEHHUE U UX CBA3b C IMHEHHBIMU
XapaKTEPUCTUKAMU JIBIDKCHUS.
2 BsaunmogeiicTBue MaTepHaNbHBIX TEI. [MpeobpazoBanus YcTHbII
WNHepuuanbHble 1 HEMHEPLMATBHBIE CUCTEMBI lanunes. Cneactus u3 onpoc
otcuéra. 3akonsl HeioToHa. Macca, cua. 2 4 npeoOpa3oBaHMit 1 0 5 1467
YpaBHeHue asuxenus. [IpuHnun Jlopenna T
oTHOcUTEeNbHOCTHU ["anumnes. 3aKOH BCEMUPHOTO
TsiroteHusi. Cuna TsDKECTH, YIPYTOCTH, TPEHUSL.
3 JnHamuka BpalatesbHOro ABUKEHUS TBEPIOTO CB00OOHOE TTaieHNE Y cTHBIIT
TeJla OTHOCUTEIBLHO HEMOABUKHON OCU. MOMEHT Tel. JIBuxxeHue Tena onpoc
WHEPIUU, MOMEHT CUJIbl. Y paBHEHUE TUHAMUKHU OpOIIeHHOTO
BpaIaTeIbHOTO ABMKEHUSI. MOMEHT WHEPITUN 2 2 | BepTHKaJIbHO BBEPX. 1 0 2 1,4,6,7
TBEPIBIX TEN pa3Hoi ¢popMbl. Teopema
[refinepa. IloHATHE 3aMKHYTOH CUCTEMBI.
NmMnynbc MaTepraabHON TOUKH, CUCTEMBI




MaT€pHruaIbHbIX TOYCK.

3aKOH COXpaHEHUs M N3MEHEHUS NMITYJIbCA. CHIIbI B KITACCHYECKOM VYcTHbI
LenTp Macc cuctemMsl MaTepHabHBIX TOUYEK U MEXaHHKe orpoc
3aKOH €ro JBWKeHUs. PeakTuBHOE IBUKEHHUE. OnbITHBIE 3aKOHBI
3aKOH COXpaHEHUs U U3MEHCHHS SHEPTUH B UJEAIBHOTO Trasa.
MexaHuKke. MOMEHT UMITyJibca MaTepHalbHOM Cpennee uncio 14567
TOYKHU U CUCTEMBI MAaTEPUAIIbHBIX TOYEK. MOMEHT CTOJIKHOBEHUH U T
CHJIBL. 3aKOH COXPaHEHUS U U3MEHEHHUS] MOMEHTa CpelHsIs AJTMHA
nmmynbeca. OK-7, OIIK-4, TIK-3, TTIK-4, [TK-10 cBOOOAHOrO Mpobdera
MOJIEKYJI. Bakyym u
METOJIBI €T0 MOITY4YEHHUS.

KonebarensHoe nemkenne. ['apmMoHmaeckue
KOJICOAHUS M UX XapaKTEPUCTUKU. DHEPTHUS
TapMOHHMYECKOTO OCIWIUIATOpA. Y paBHEHHUE Hpivererue nepeoro 7
KoJIe0aHUs MOJENBHBIX CHCTEM (Tpy3 Ha Hatala TepMOIMHAMHIKH 56,

o N K M30IIPOIIECCaM.
IpYXUHE, MaTeMaTHYeCKUH U HPU3NIECKUI
MasiTHUKK). BBIHYX/I€HHBIE KONeOaHusl.
Bonsbl, ppoHT BOJIHBL. YpaBHEHUE BOJIHEI. YciioBue paBHOBECHS YcrHblid
DHeprus NepeHoCcuMast ypyroi BoJHOI. TeJ UMEIOLIUX OCh onpoc
InoTHOCTH 3HEpruu. JBUXKEHUE UI€ATIBHOU Bpaienus. [Tneqo
KHUJKOCTH, II0JI€ CKOPOCTEH, TUHUM U TPYOKH CHUJIBI, ppIYar. JHeprus, 5,6,7
ToKa. YpaBHeHue bepHynnu. Teuenne Ba3kon paboTa 1 MOIITHOCTh
xuakoctu. @opmyna Ilyaseitna. JlamuHapHsie u MEXaHUYECKOU
TypOyJI€HTHbIE TOTOKH. CHCTEMBI.
3aKkOHBI MEXaHHUKH B JBHXKYIIMXCS CHCTEMax 3aryxatomue . YcTHBIN
OTCYETA. O0001IEHHBIN MNPUHIUI KOJIeOaHus U UX orpoc
OTHOCHUTEIHHOCTH. OcHOBHBIE MOCTYJIAThI XapaKTePUCTUKU
creuanbHOU TEOpUH OTHOCUTEIbHOCTHU SBnenune 147
OHHIITENHA. [IpeoOpazoBanus Jlopenna. nHTep(EePEeHIINN. T
NMnynec M 3HEprusd TOYKHM B PENSATUBUCTKOU Crostune BOJIHB,
MeXaHHKe. DHeprusi MOKos. 3aKOH COXpaHEeHHS 3BYKOBBIE BOJIHEI.
TIOJIHOW PHEPTUMU.
OCHOBHBIE NIPECTaBIECHNS MOJIEKYIIIPHO- I'mmotesa [le- bpoiins. VYcTHbIi
KUHETHUYECKOU Teopud. IIpenmer nu MeTonbl YpaBHeHuE ompoc 2467
MOJIEKYJIApHOH Pu3nku. CTaTUCTHICCKUH 1 Ipenunrepa amist s
TEPMOJNHAMHUYECKUI TOAXOIBI. MUKpPOYACTHIIBIL.




TepMoauHaMu4ecKkue nmapaMmeTpbl. PaBHOBECHbIE
COCTOsIHUA U Ipouecchl. [IoHsATHe «HIeanbHbli
ra3y». OcHoBHOe ypaBHeHue Knamnelipona -
Menpgeneesa. Pacipenenenne Monexyi
WeanbHOro Ta3a (pacupenenenne MakcBemia u
Bonbimana). bapomerpuueckas popmysia.

CocraB smpa aToMa.
Bzaumoneiicteue
HYKJIOHOB B si7Ipe.

9 OcHOBBI TepMOIUHAMUKH. BHYTpeHH:s aHeprus IIpoBoHUK B YcrHbI
naeanbHoro rasa. KoamdecTBo TETUIOTHI. NIEKTPUIECKOM TIOJIE. oIpoc
TennoemMKocTh. 3aKOH pacnpeesieHUs Y HEPTUH Pacnpenenenne 3apsn1oB
O CTeneHsIM cBOOObI. 1-bIif 3aK0H (Hayao) B IIPOBOJIHUKE.
TepMmoauHaMuKy. [luknudeckue nporneccel. [y DIEKTPUYECKOE TTOJIE 3 1,457
Kapno. KII/I nukna KapHo 1 TernoBoi MalivHBbl. BHYTpPHU U BHE
2-o1i 3aK0H (Ha4asno) TepMonuHaMuku. [lonsrue MIPOBO/IHUKA.
SHTpONHUHU. I'paHHIIbl IPUMEHUMOCTH 2-0T0
3aKOHA TEPMOJIMHAMUKH.
9 1-as py0GesxHasi aTTecTalMsA 15
10 PeanbHble razpl, KUAKOCTH U KpUCTAILIBL. CHITBI Hacpiuensslii nap. YcrHbI
MOJIEKYJIIPHOM B3aUMOZCUCTBUS. PeabHble Tassl. BiraxxHOCTh BO3AYXA. ompoc
VYpaBueHus Ban-nep-Baanbca. Ilepexon us CmauunBanue,
ra3000pa3HOTO B KUAKOE COCTOSTHHE, KaluUIApHBIE SIBICHUS. 5 14567
KpUTHYECKHE NTapameTpsl. [loBepxHOCTHOE Temnnosoe paciupeHus T
HaTsHKEHHE )KUIKOCTH. KansipHble SIBIECHMSL. TBEPABIX TEIL
Tsepaeie Tena. Kprucrammndeckas pemeTka.
@azoBble nepexoanl 17° u 2'° poga
11 OnexkTpudeckuit 3apsj. 3akoH KymoHa. DneKTpudecKas
HanpsbkeHHOCTB 37IEKTPUYECKOTO TTOJIS. €MKOCTb.
ITorennuan. Pa3HoCcTh NOTEHIIMATIOB. Konnencaropsr.
JvpnekTpuky B 31€KTpUYecKOM moie. J{umons. DHeprus
JlunonbHBI MOMEHT. BekTop nmosspu3anyy. UIEKTPUIECKOTO MOJSL. N oS—
Teopema I'aycca. BexTop anextpuueckoit PaboTa u MomHOCTH 2 2,56
nHAYKOWU. 3akoH OMa 171 yJacTKa [eru. AIEKTPUYECKOTO MOJISL. onpoc
CropoHHHE CHIIBL. DJIEKTPOABIIKYILAS CHIIA. 3axoH Jlenna - Jxoyns.
3axon OMa 71 IenH, COAEPKALETO HCTOUHUK
TOKa. Pa3BeTBICHHBIE AEKTPUIECKHE TIETIH.
[Tpaeuna Kupxroga.
12 MarnuTHOe€ 1osie Toka. BeKTop MarHuTHBIN MaruuTHBIE  CBOMCTBA V CTHBIH 3 2,456




nHAyKnud. 3akoHs! bno-Casapa- Jlammaca n BEIIECTBA. ompoc
Awmrmepa. [loTok BekTOpa MarHUTHON HHIYKITHH MonekynapHble  TOKH.
yepe3 3aMKHYTYIO [TIOBEPXHOCTh. Teopema o Hua-, napa- u
HUPKYJISIIIUY BEKTOPa MAarHUTHOU MHIYKITUH. (beppomMarHeTuky.
BexTop HamMmaranmueHHOCTH. MarauTHas DIEKTPONPOBOINMOCTD
BOCIIPUUMYHMBOCTH U MIPOHUIIAEMOCTb. TBEPABIX Te.
DneKkTpoMarHuTHas UHAyKus. 3akon dapazest. 3aBUCHUMOCTh
[IpaBuno Jlenua. THIyKTUBHOCTG. COINPOTHUBJIECHUS
Camonnmykmus. BzanmonHayKnms. METaJIJIOB oT
Tpancdopmatop. TEMIIEPaTypHlI.
CBepXIIPOBOAUMOCTD.
3akoH ®Dapanes.
WNHIyKTUBHOCTSD.
CaMOMHTyKITHSI.
Tpanchopmatop.
MaruuTHbele ~ CBOICTBa
BEIIECTBA.
13 IlepemenHBI TOK. 3akoH OMa 171 nenen
MIEPEMEHHOTO TOKa C OMHUYECKUM
COTIPOTUBJIEHUEM, EMKOCTBIO U MHIyKTUBHOCTBIO. [omynpoBogHUKH.
PeaktuBHOE conpoTuBiieHre. MOIIIHOCTH DIIeKTpOHHAS "u
nepeMeHHOro Toka. KonebaTenbHbIi KOHTYD. JIBIPOYHAs VeTHbi
CBoOopnbIe KoNebaHus. 3aTyxaromme, MIPOBOJUMOCTH, p-n onpoc 2,45,6
BBIHYX/ICHHBIE KOJle0aHus. SIBIeHNe pe30HaHC. MIEPEXOBI. Huonel,
[lonsiTre BUXpeBoe AnnekTpuieckoe noie. Tok TpaH3UCTOPBL.  DPdexT
cMeuleHus. YpaBHeHusa MakcBenia B Xomna.
mddepeHInaTb HON U HHTErpallbHON GopMme.
DNeKTpOMarHuTHas BOJHA.
14 OneKTpoMarHuTHas pupoja CBETA.
I'apmonnueckas BomHa. Ilmockue u cdeprudeckue Toi B rasax.
BonHbI.  BomuoBoit  ¢pont.  Ilomspusarnms MoHusaius ra3os,
AJIEKTPOMATHUTHBIX BOJH. JIuHelHas, Kpyromas, Fa3opa3p31 JAHAJ TUIG3MA. .
SJUIMNITAYECKAs —Mojspu3ainuu. EcrecTBeHHBIN Tne}ommﬁ, JLyroBou 1 YeTHEId 2,4,5,6
KOPOHHBIN pa3psiabl. onpoc

cBer. dDoTOMETpUYECKHE TOHATHS W BEITUYHHBI.
Pacnpocrpanenue, oTpakeHue, NPEIOMIIEHUE U
nornomenne cera (3akoH byrepa). ducnepcus
cBeta. HopmanbHas m aHoManbHas JUCIIEPCHH.

Maccnextpometp. Toku
B DJICKTPOJIUTAX.
3axonsl Dapajes.




[omspuzamust cBera TpU  OTPWKEHUH W
npenomieHud. Yrou bprocrepa.

15 WuTepdepenims cBeToBbIX BOJIH. PazHOCTh X07a. [Tonnoe BHyTpeHHEE YerHblit 2,45,6
Ycnosue naTEpHEpPEHIMOHHBIX MAKCUMYMOB 1 OTpaXkeHHE. orpoc
MUHUMYMOB. IHTep(epeHnns B TOHKUX IIJIEHKaX. Onrtrdeckue siBICHUS B
[IpocBeTiienne ontuku. MaTEpPepeHINOHHBIC atmocgepe. Pagyra.
npubopsl - uHTEphepomerp MalikeabcoHa. Mupaxu bunpusma, 3
JBoitHoe myuenpenomienue. [lonspusanus nopu omnmma3a. [Ipumenenme
IBOMHOM JTy4enpenoMieHun. Bpamenne UHTEPPEPEHLIMOHHBIX
TUIOCKOCTH MOJISIPU3AIMH B KPUCTAIUIMIECKUX npudoOpoB.
tenax. Caxapamerpusl. Konbua HeioToHa.

16 JInnzel. @opmyna nuH3bl. OnTUYecKas cuia. 3oHHas MJIaCTUHKA. VcTHBIH 2,4,5,6
JIunelinoe yBenuuenue JuH3bL. TONCTHIE JIUH3BL. Hudpaxmms onpoc
Aob06eparuu. [ToHsaTue o royorpaduu. ®paynrodepa.

CHOHTaHHOE U BBIHY>KJICHHOE U31y4YCHHE. EcrecTBeHHBII u
JIazepel. uBepcHas HaceneHHOCTh. [IpuHimn MOJISIPU30BAHHBINA  CBET. 3
paboThI U KOHCTPYKIIKs J1azepa. CBolicTBa 3akoH Martoca.
JazepHoro u3nydenus. Judpakust IToctpoenue
PEHTI€HOBCKUX JIydyel Ha KPUCTAITNYECKOM M300pakeHu i B
peurerke. ®opmyna Bynbda-bpera. coOuparolen u
BOTHYTOM JIMH3AX.

17 3axon Kupxroda, Credana- bonpnmana, Buna. [Ixana VcTHbIH 3,4,5,6
®opmyna [Inanka u Penes- Ixunca. BuenmHuit AIEKTPOMArHUTHBIX onpoc 3
¢doroadhpexr. BoNH. PannoBenianue.

Tenesunenue.

18 VYpasuenue OiHITelHA. [TupomeTpus. OnTnueckuit u YcrHbIit 3,4,5,6
Bopogckast Teopus atoma. OnbiTel PpaHka u BUAMMBIA  JHMANa30HBI orpoc
I'epua. 3JIEKTPOMArHUTHBIX
ennas peakuus BOJIH. BonHoBoe
Cocras siipa aroma. Bzanmonelictsue ypasuenue.  CkopocTh
HYKJIOHOB B siJIpe. cBeTa. 3
VYpasuenue lllpenunrepa ms
MHWKPOYACTHIIBI.

Artom bopa.
19 2-51 pyOeskHasi aTTecTalUsA 15




Bcero

36

54

18

70

10



Jlextnu, nexmun-0ecenbl, MpakTHYECKUE 3aHATHI, CAMOCTOSITeNIbHas paboTa CTyIeHTOB.

6. OOpa3oBaTebHbIE TEXHOJIOTHH

I/ICHOJ'II)Sy}OTC}l HWHTCPAKTUBHBIC MCTO/IbI O6y‘-ICHI/I5I§ TBOPYCCKUC 3a/JaHUAA, pa3pa60T1<a ITPOCKTOB,
HCCIICA0BATSIBCKUM METO 06y‘IeHI/I$1, KPYTJIBIC CTOJIbI, AUCITYThbI, CCMHUHAPHI.

No/m. Tema Bup Kouan AKTHBHBIE HNHTepakTUBHBIE
3aHATHSA YecTB ¢opmbI ¢opmbI
o
4acoB
1 Teopwust ormmooK. JlaGopaTop 4 CemwuHap B
Has pabora TNaJIOTOBOM
pexxuMe
2 | VzyueHue mTaHreHIUPKYJIS U JlaGoparop 4 [IpoBenenue
MHKpOMeETpa, padoTa ¢ HUMH. Has pabora ITOMCKOBOTO
(bH3uIecKoro
IKCIIEpPUMEHTA
3 | Ompenenenue IIOTHOCTH BELIECTBA. Jlaboparop 4 [IpoBenenue
Has pabora MTOWCKOBOTO
¢uzngecKoro
IKCIIEPUMEHTA
4 Onpenenenne yCKOpEHUs 3eMHOTO Jlaboparop 4 [IpoBenenue
NPUTSHKCHUS] MaT. MasiTHUKA. Has pabota MIOMCKOBOT'O
¢uzngecKoro
OKCHIEPUMEHTA
5 Onpenenenne yCKOPEHUs 36MHOTO Jlaboparop 4 CemuHap B
NPUTSHKCHUS] MaT. MasiTHUKA. Has pabota JTHAJIOTOBOM
peKUMe
6 | MccrnenoBanue OCHOBHOTO 3aKOHA Jlaboparop 4 [MpoBeneHue
BPAIIaTEIBHOTO IB)KECHHS TBEPOTO Has pabota MIOMCKOBOT'O
Tena Ha MasiTHuke OOepoOeka. ¢dusngecKoro
IKCIIEpPUMEHTA
7 | UccnenoBanue OCHOBHOTO 3aKOHA JlabGopatop 4 CemuHap B
BPAIIaTEeIHHOTO IBH)KEHHS TBEPOTO Has paboTta JIHAJIOTOBOM
Tena Ha MasiTHuke OOepoOeka. pexuMe
8 KouTposibHas padbora 4 Hucnyt
9 1-as pyGeskHasi aTTecTalUA. 4 Hucnyt
10 | Ompenenenne BiaxHOCTH Bo3ayxa npu | JlaGoparop 4 [IpoBenenue
TIOMOIIIN TICUXPOMETpa. Has paboTta HIOMCKOBOT'O
¢u3ngecKoro
IKCIIEPUMEHTA
11 | [lomydeHue u U3MEpEHNE BaKyyMa Jlaboparop 4 [IpoBenenue
(BBICOKOTO) Has pabora MTOMCKOBOTO
¢u3ngecKoro
9KCIEPUMEHTA
12 | IlonmyueHue U U3MEPEHUE BaKyyMa JlaGoparop 4 CeMmunap B
(BBICOKOTO) Has pabota JINaJI0TOBOM
pexuMe
13 | OmpeneneHue OTHOIIEHUE Jlaboparop 4 [IpoBenenue
TerioeMKocTel o crocol0y Kiemana- Has pabota MIOUCKOBOTO
Hezopma. ¢du3ngecKoro
9KCHEPUMEHTA
14 | Onpenenenue OTHOLIEHHUE JlaGoparop 4 Hucnoyt
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TEIUIOEMKOCTEH 1o crioco0y Kiemana- Has pabora
Hezopma.

15 | OmpenencHue OTHOIIEHUE Jlaboparop 4 CeMmuHap B
TEII0EMKOCTeH 1o criocoby Kiremana- Has pabota JTINATIOTOBOM
Hezopma. pexxume

16 | OmpeneneHue eMKOCTU KOHIEHCATOPA Jlaboparop 4 [IpoBencHue
mpu oMoty Mocta CoTTn Has paboTa HOUCKOBOT'O

(dbu3ugecKoro
IKCIIEPUMEHTA
17 | ®da3oBsie iepexopl 1-ro u 2-ro poja Jlaboparop 4 Cemunap B
Has pabora JTIUATIOTOBOM
pexuMe

18 | 2-as pyGe:xnas aTrrecrauus. 4 Hucnyt

Bcero 54 40

kadenpe pusuku u actporomuu (yir. Mapkyca 24 aym.Nel0).

7. Y4eOHO-MeToAnYecKoe o0ecnevyeHue caMoOCTOATEIbHOI padoThl

[lepeueHr BOIMPOCOB Uil CaMOCTOSITENbHON paOOThl mMpuBeAeH B Tabmuue 5.1 , coucok
HEOOXOIMMOM JIUTEpaTyphl HAXOMSIICHCS B OMOMMOTEKe TpuBeAeH B MyHKTe 9. JlomosHUTENbHAS
auTepaTypa M METOAMYECKHE yKa3aHUs K J1a0OpaTOPHBIM U MPAKTHUYECKUM 3aHITUSIM HaXOIATCS Ha

8. OueHoYHbIE CPeACTBA AJI TEKYIIEero KOHTPOJISA YCIeBaeMOCTH, Py0e:KHOH aTTeCTAIIMU U MPOMEKYTOYHOM
aTTecTALMH MO0 UTOTaM OCBOCHMS AUCHMIIJIMHBI.
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Texkymuii, NpoMeKyTOUYHbIH KOHTPOJIb 3HAHUN CTYAEHTOB

Ilepeuenn BonpocoB Ajs 1 pyGexHoii aTTecTauuy (ATTeCTAIMOHHAS] MUCbMEHHAs
KOHTPOJIbHAsi padoTa) no JucuuIuinae «Du3nka»

MexaHnuyeckoe IBUKECHUE.

CxopocCTb.

Yckopenue.

JIBrb>keHHE MaTepUaIbHON TOYKH BIOJb KPUBOJIMHEHHON TPACKTOPHH.

[ToctynarenbHoe 1BUKEHUE TBEPAOTO TENA.

WNuepuuanbHbie CUCTEMBI OTCUETA. 3aKOH UHEPIUH.

Cuia u macca. Bropoii 3akoH HetoToHa.

Tperuii 3akon HerotoHa.

Cuna TsKecTH U Bec.

0. 3aKoH coxpaHEeHHs UMITYJIbCA.

1. Kunetunueckas sHeprus u padora.

. [lorenunanpHas sHeprus. 3aKOH COXPAHEHUSI MEXaHHUYECKON YHEPTHUH.

13. MoMeHT CHIIBI.

14. 3akoHn I'yka.

15. MomHoCTb.

16. BparmarensHoe IBHKEHUE MaTePHATbHON TOUKH.

17. IlepBeiii 3axoHa Hpl0TOHA B MEXaHUKE MaTEPUATILHOM TOUKH.

18. Bropoii 3akoHbl HpI0TOHA B MEXaHHKE MaTEPUATBHOM TOUYKH.

19. Tperwii 3akoH HproTOHAa B MEXaHUKE MAaTEPUATBHON TOUKH.

20. PaboTa B MEXaHHKE MaTePUATHHOU TOYKHU.

21. DHeprusi B MEXaHUKE MaTePHAIbHON TOUKH.

22. MOIIHOCTh B MEXaHUKE MAaTEPUATbHOM TOUKH.

23. 3aKOHBI COXPAaHEHUS YHEPTHU U UMITYJIbCa B KJIACCHYECKON MEXaHHKE.

24. PenaruBuctckas MexaHuka. OCHOBHOM 3aKOH PENIATUBUCTCKON MEXaHUKH. PensTuBucTckuit
3aKOH CJI0XeHUs ckopocTel. IHTepBan Mexay cOOBITHSAMU B ClIEIUaIbHONU TEOPUU
OTHOCHUTEJIbHOCTH.

25. PensiTuBHCTCKAs MEXaHUKA. DHEPTHSS TOKOS PEISITUBUCTCKOM YacTUIbl. [lomHas sHeprust
PENATUBUCTCKON YacTULbI. PEISTUBUCTCKOE COOTHOIIEHNE MEXK Ty ITOJIHOM SHEPTUEN U UMITYJIbCOM
Tena.

26. YpaBHEHHUE HEPA3PHIBHOCTHU ISl TOKA XKHUJIKOCTU B TpYyOKe.

27. YpaBuenue bepHyiuu (3aKOH COXpaHEHUsI YHEPTUU IPUMEHUTEIFHO K YCTAHOBHBIIIEMYCS
TEUYEHUIO UIeaNbHOM KHUIKoCTH). CTaTH4ecKoe, THAPOCTaTHYECKOE U JUHAMHUECKOEJaBICHHE.
28. DKcriepuMeHTaNbHbIe ypaBHeHus 1uddy3un (ypaBaenune Ouka). DopMyisr aiis

ko Punuenta quddysuu.

29. DKCIIepUMEHTATFHOE YPaBHEHHE TETUIONPOBOIHOCTH (ypaBHeHUE Dyphe). Dopmyrna s
KO3 pHIHMEHTa TEIIONPOBOAHOCTH.

30. DKcrIeprIMEeHTAIbHOE YpaBHEHHE ISl CHITBl BHYTPEHHETO TPEHUS WM BA3KOCTH (YpaBHEHUE
Herotona). ®opmyna ans ko3 duimenta BI3KOCTH.

31. IpeobdpazoBanus ["anumest B kiaccudeckoit Mmexanuke. [Ipeodpazosanus JlopeHia B
PENATUBUCTCKON MEXAHUKE.

32. OObeTMHEHHBIH Ia30BbIf 3aKOH, CBA3BIBAIOIININ AaBleHHE P, 00beM V U aOCOIIOTHYIO

RBRoOoo~NOR~wNE

=
N

TeMIieparypy T JUIsl TaHHOW Macchl ra3a M = CONSt, 1t ogHOTO MOJIA Ta3a (ypaBHeHue Knaiinepona),
111 1o0oro yrca Moieit rasa (ypaBHeHne MeneneeBa-Kiaiinepona).

33. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KHHETUICCKON TCOPUH HJICATBHBIX Ta30B.

34. OnsiTHBIE Ta30BbIe 3aKk0oHbI (I'eii-Jltoccaka, [llapns, boitnga-Mapuotra).

35. [lepBoe HaYaIO0 TEPMOTMHAMUKH.
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36. Bropoe Hauano TepMOJUHAMUKH.

37. TpeTrbe HaUajIO TEPMOJAMHAMHUKH.

38. OHTponus S . CTaTUCTUYECKOE TOJKOBAHKUE SHTPOIHHU S . DHTPOIHUS B aI1a0aTHIECKOM
nporiecce.

39. DuTponus S . CTaTUCTHUECKOE TOIKOBAHUE SHTPONHU S . DHTPONHS B U30XOPHOM U
n300apHUECKOM, TIpoIIeccax.

40. DuTponus S . CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU S . DHTPONHUS B U30TEPMHUUECKOM
mporecce.

41. OnbITHBIE Ta30BbIE 3aKOHBI . 3akoH [1lapis

42. OnpITHBIC Ta30BbIC 3aKOHBI. 3aK0H boinsa-Mapuorra).

IlepeyeHb BONPoOCOB 1Jis 2 pyOeskHOil aTTecTAlMHU (ATTECTAIMOHHASA
NMCbMEHHAS KOHTPOJILHAS padoTa) no Jucuuiviuie «Dusuka

DnexTpocraTruueckoe nojie. Pabora no nepemenieHuto 3apsaaa B 3J€KTPOCTATUUECKOM TOJIE.

3axoH KynoHna.

[IpaBuia Kupxroga nis pacuera 3J1eKTpUYECKUX Lenei

3akoH Jxoynsa-JIeHna s npoBOAHMKA 110 KOTOPOMY TE€UET TOK.

Dddext Dapanes.

3akoHbl OMma: 11 ydacTKa Lenu; Ui ydacTKa LENH, COAEpIKaIlero 3.1.C.; JUlsl 3aMKHYTOMLENH,

COZIEpIKAILIeH 3.]1.C.

IlepemenHnsblii TOK. D¢ (eKTUBHBIE TOKU, HAIPSKEHHSI, 1 MOILIHOCTH B 1I€TIH IEPEMEHHOT0TOKA.

8. HuaykTHBHOE, EMKOCTHOE, aKTUBHOE, PEAaKTUBHOE U TOJIHOE COTIPOTUBIICHUS B IICTIUIIEPEMEHHOTO
TOKa.

9. Marneru3m. Ousnveckre XapakKTepUCTUKNA MarHUTHOTO 1oJist. 3akoH bruo-Casapa-Jlamaca.

10. SIBneHue 351eKTpOMarHuTHON MHYKLIUU.

11. Cuna Awmmnepa. Cuna Jlopenma. @opmyna omnuchIBarOIasi JBWXKCHHE 3apsna  IOJ
JNEMCTBUEMMArHUTHOTO U DJIEKTPUYECKOTO ITOJIA.

12. SIBneHne caMOMHTYKITHH.

13. 3akon Oma a5 3aMKHYTOM LIeNH, cojiepKalien 3.1.c.

14. 3akon Oma 7151 ydacTKa IeH, COJEPKaIero 3.7.C

15. 3akonbl OMa: Ans ydyacTKa Lenu; JUIs ydyacTKa LenH, CoAepkKallero 3.1.C.; Uil 3aMKHYTO! IIeTH,
CoZIepIKaILIeH 3.11.C.

16. IlepemennsbIit TOK. D HEKTUBHBIE TOKH, HAMPSXKEHHS, 1 MOIIHOCTH B LI€TIH IEPEMEHHOTO

TOoKa. IHIyKTUBHOE, EMKOCTHOE, aKTUBHOE, PEAKTUBHOE U TIOJIHOE COMPOTHUBIICHUS B LIETTH

IIEPEMEHHOT0 TOKA.

17. 3akoHBI TeOMETPUYECKON ONTHKHU (3aKOHBI OTPAXKEHHUSI, TOJTHOTO BHYTPEHHETO OTPAKEHMUS,

IIPETOMIICHUS ).

18. NuTepdepeHtys CBETOBBIX BOJH. Y CIIOBUS HHTEP(HEPEHIIMOHHOTO MaKCUMyMa U

UHTEP(PEPEHIIMOHHOIO MUHUMYMa IPU CII0’KEHUH JIBYX CBETOBBIX BOJIH.

19. udpakmust  cBeroBeix  BomH  (mudpakmums ~ Dpenens, mudpakums — Dpayrrodepa).
®opmynaBynbeha-bperros mis qudpakuuu cBeTa Ha TPEXMEPHOU pelIeTKe.

20. JTucniepcus.

21. Tlonsipu3anus CBETOBBIX BOJH. 3aKOH Majroca /Ui MHTEHCUBHOCTH CBETA, MPOIIE/IIIEro

aHAIN3aTOop.

22. PaccestHue CBETOBBIX BOJIH. 3aKOH Pernest 1151 HHTEeHCUBHOCTH PACCESTHHOTO CBETA.

23. Indpaxuus cBeToBBIX BOH: audpaxius Openens, nudpaxius Opayarodepa.

24. ludpakuus CBETOBBIX BOJIH Ha TpexmepHoi pemetke. @opmynaBynbeha-bperros.

25. Dddext Keppa. /[BooitHOe TydenpenomiieHne

ocoarwnhE

~
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26. YpaBHenue DifHITeliHa 1uig BHemHero gorosddexra. Kpacnas rpanuia gortorddexra.

27. Iloctynater bopa.

28. IlpaBuna otoopa. [ledext maccsl sapa.

29. 3aKOHBI PaIMOAKTUBHOTO PACIIa/Ia.

30. CooTtHomienue HeonpeneneHnocTH [ eiizenoepra. HepaBenctBo bopa-I'eiizenOepra.
CooTHoleHne HeonpeaeIeHHOCTH [ eii3enOepra Jiisl BOJTHOBBIX ITaKETOB.

31. ®yHnaMeHTa bHBIC B3aMMOJCHCTBHS. 3HAYCHUS O0e3pa3MEPHBIX MOCTOSHHBIX,XapaKTePH3YIOIIUX
3TH B3auMOIeHCTBHsI. DU3MUECKUE MPOIECCHI U SBJICHUS CTOSIINE 3a3TUMHU B3aUMOICHCTBUSMH.

32. [IpaBuna cMemieHus Mpu & ¥ ff -paJlioaKTUBHOM pacmaje.

33. ObonoueyHas Moaenb Aapa. Maruueckue siapa. Marudeckue yuca.

34. dyngaMeHTabHBIE B3aUMOJICHCTBHUS: TPAaBUTALIMOHHOE B3aUMO/ICHCTBHE. 3HAUCHUS
0e3pa3MepHOl TOCTOSTHHOM, XapaKTepU3YIOIIeH 3TO B3aumoielicTpre. Ousndeckue
MPOLECCHI U SBJIEHUS, CTOSILINE 3 ’TUM B3aHUMOJICHICTBUEM.

35. dyH1aMeHTaJIbHBIE B3aMMOJICUCTBUS: CHIILHOE B3aUMO/ICHCTBHE. 3HAUCHHS Oe3pa3MepHOit
MMOCTOSIHHOM, XapaKTEPU3YIOLLIEH 3TO B3auMoAeicTBrE. DU3HUECKHE POLECCHI U ABIECHUS,
CTOSIIIIME 32 3TUM B3aUMOJCHCTBUEM.

36. dyHmaMeHTaTbHBIC B3aUMOICHCTBHUS: SJICKTPOMAarHUTHOE B3aUMOICHCTBIE. SHAUCHHUS
0e3pa3MepHOil MOCTOSHHOM, XapaKTepu3yIollei 3To B3aumoeicTue. duznueckue
MPOLECCHI U SBJICHUS ,CTOSALINE 3a ITUM B3aUMOJICHICTBUEM.

37. dynnaMeHTanbHbIC B3aUMOICHCTBUA: claboe B3auMoielicTBre. 3HaueHus 0e3pa3zMepHOn
MMOCTOSIHHOM, XapaKTEPU3YIOLIEH 3TO B3auMoAeiicTBHE. DU3HUECKHE POLECCHI U SABIECHUS,
CTOSIIIIME 3@ 3TUM B3aUMOJCHCTBUEM.

8.2. [IpakTnyeckune 3aHATHS

[IpakTryeckue u 1abopaTopHbIE 3aHATHS IPU3BAHbI HAYUUTh CTYJIEHTa CAMOCTOATENBHO paboTaTh
C JINTEPATypOil, aHaTU3UPOBATh IOCTABJIEHHYIO 33/1a4y ¢ TOUKU 3pEHUSI COBPEMEHHON (DU3UKHU.

Lenbto 1a00OpaTOPHBIX 3aHATHUI 1Sl CTYIEHTOB, IPUCTYMAIOIUX K U3YYEHHUIO Kypca, sBisercs: 1)
3HAKOMCTBO C 0a30BbIMHM MHOHATHUAMHU Kypca; 2) NMpuoOpeTeHHe HAaBBIKOB pabOThl C M3MEPHUTEIbHBIMU
npubopamy; 3) BeIpaOOTKAa YMEHHUSI CAMOCTOSATENBHO MPOBOJAUTH SKCIEPUMEHT; 4) OBJIaJeTh METOIMKaMHU
U3MepeHus: PU3NYECKUX BETUYHH.

8.2.1. Kpurepuu ¢popMupoBaHus OLIEHOK.
Kputepuu orenku:bannpHas CTpykTypa OIEHKH pacrlucaHa B yueOHO-METOAMYECKO kapTe. PyOexHas

aTTecTalus MPOBOIUTCS B BHJIE KOMITBIOTEPHOTO TeCTUpOBaHMs. Kaaplii TeCT COmepKUT 25 BOMPOCOB
(Bec kaxoro Bonpoca -1 6asmn).

8.2.2.Bomnpocskl Kk J1a00paTOPHBLIM padoTaM 0 MeXaHHKe.

Ne 1. MerpoJiornyeckasi aTrecTalusi MeTOAMKH H3MePEeHHUs1 JINHEHHbIX Pa3MepoB Teal. Y4er
CHCTEMAaTHYeCKOH M HHCTPYMEHTAIbHOM MOTPelIHOCTel.

1.1. KakoBa MeToiuecKasi MOrpemHoCTh ONpeiesieHus: o0beMa Tei (BbIBO (popmyi).

1.2. 3anucarb GopMyInbl CpeHEKBAIPATUYHON MOTPEIIHOCTH U JOBEPUTEIHLHOTO HHTEpBAIa

s R.

1.3. Kak onpenensieTcst abCOMOTHAS OTPEITHOCTH?

1.4. Kak npon3BOaUTCs OLIEHKA TOYHOCTH METOIUKN?

1.5. JlaTe onpeaesieHne CHCTEMATHYECKUX U CITy4alHBIX ITOIPEITHOCTEMN.

Ne 2. U3yvyeHue 3aKOHOB NPSAMOJMHEHHOT0 IBUKEHHS B 10JI€ TAKECTH HA MAallIMHe
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ATBYyna.

2.1. 3ammcath CHCTEMY YpaBHEHUH JBUIKEHUS, BEIBECTH (DOPMYITY JIJIsi BEIYUCIICHHS
YCKOpEHUS CBOOOIHOTO MAJICHUsS C Y4eTOM MOMEHTa nHepuuu 0ioka. (HapucoBares cxemy).
2.2. BriBecTu BbIpaK€HHE JIJIs MOMEHTA HHEPIUU IMCKa Macchl M U paauyca R
OTHOCHUTEJILHO OCH, MPOXOAIICH uepe3 LEHTP AUCKA NEPIEHAUKYIISIPHO €ro MOBEPXHOCTH.

Ne 3. MasTHuk MakcBeJuia.

3.1. 3anucarh cUCTEMY YpaBHEHUN JIBUKEHUS, BEIBECTH Pab0Uyr0 GOpMYITy JUIst
BBIYHCIICHHUS] MOMEHTA MHEPLIMU MAasITHUKA 10 pe3yibTaTaM onbita. (Hapucosats cxemy).
3.2. 3anucarh U MOACHUTH BBIPAXKEHUE JJIs1 TEOPETUUECKOTO BBIYMCIECHUS MOMEHTA
WHEepLUHU MasiTHUKA MakcBea.

3.3. 3anucarb 3aKOH COXpaHEHHS SHEPTUU U BBIBECTU (DOPMYILY AJISl €r0 MPOBEPKH.

Ne 4. U3yuyeHue KoJjie0aHUIT MATEMATHYECKOT0 U (PU3HIECKOT0 MAasSITHUKOB.

4.1. BeiBectu opmyity ais meproaa KouedaHuii MaTeMaTu4ecKoro MasiTHUKA.

4.2. BeiBectu (hopmyiy aiist nepuoaa kojaebaHuit Gu3NYECKOro MasTHUKA.

4.3. laTp ompeneneHue MPUBEICHHON AJIMHBI U IIEHTpa KadyaHus (U3NIECKOTO MasTHUKA.

Ne 5. OnpenesieHne MOMEHTA HHEPIUU TBEPABIX TeJI METO0M KPYTHIbHBIX
KoJIeOaHMid.

5.1. BeiBectu opmyity ISl OnpeiesiCHHss MOMEHTAa MHEPIIUU TBEPAOTo Tejla Yepe3 ero
HeproJI KoJIeOaHu.

5.2. JlaTh omnpeenieHue TIIaBHBIX OCCH WHEPIUH Tela.

5.3. Uemy paBeH MOMEHT WHEPLUHU Ky0a OTHOCHTEIBHO OCH, TPOXOAAIICH Yepe3 OJJHO U3 €T
peoep.

Macca ky6a M, cropona — a.

5.4. Jlate onpeneneHue TeH30pa HHEPIIMHU Tella, 3aIucaTh ero OO BH/I.

Ne 6. UzyueHne 3aKOHOB BpaIaTeJbHOI0 IBHKeHHSA HA MassiTHHKe O0eplOexa.
6.1. 3anucarb cucteMy ypaBHeHUH ABMKeHUs Ui MassTHUKa O6epOeka. (Hapucosartsb
cxemy).

6.2. ChopmynupoBats Teopemy llTetinepa.

6.3. 3anucarb 1 000CHOBAThH BhIpAKEHHE JIJIsl MOMEHTAa HHEepLUHU MasiTHHKa O0epOeka.

Ne. 7. U3yueHue TpeHHs MPU KAYeHUH HA HAKJIOHHOM MasiTHUKe.

7.1. Jlath onpeaeneHue KodpuineHTa TpeHus KaueHust 1 KodppuuueHTa TpeHus
CKOJIBKCHUSI.

7.2. BeiBectu pabouyro Gpopmyiy i KodpPHUIMEHTa TPEHUs KaueHusl.

Ne. 8. UccnenoBanue CTOJIKHOBEHHSI IIAPOB.

8.1. Jlate onpenenenue ko PuimeHTa BOCCTAHOBICHHUS.

8.2. BeiBecTH BhIpa)k€HUE AJI1 CKOPOCTH 1Iapa YEPE3 YroJl OTKIOHEHHUS.

8.3. BoiBecTH BrIpakeHUeE )i MOTEHIIUAIbHON SHEPTUH 1e(hOpMalliy U CUIIbI YIIPYTOTrO
yJlapa 4yepe3 yroja OTKJIOHEHHUS.

Ne. 9. Onpenesnienne CKOpPOCTH MOJIETA CHAPAAA METOAOM KPYTH/IbHOIO
0aJITMCTHYECKOI0 MasiTHUKA.

9.1. atb onpenerneHre MOMEHTa UMITYJIbCa YaCTUII (HApUCOBaTh NMpUMEp, yKa3aTh
HaIpaBJIEHUE BEKTOPOB.)
9.2. 3amucatb MOMEHT UMITYJIhCA OJJHOPOTHOTO CTEP>KHS Macchl M u iiuHEI L,

17



BPAILAOLIET0Cs C YIVIOBOM CKOPOCTBIO (O OTHOCUTEIBHO OCH, IPOXOJAIIEH Yepe3 OANH U3
€ro KOHIIOB U MEPHEHAUKYISIPHON CTEPIKHIO.
9.3. BeiBectu pabouyro ¢hopMymny Juisi CKOPOCTH ITYJIH.

Ne 10. U3y4yenne BbIHYKIE€HHOM NMpeHecCUur rMpoCcKona.

10.1. Yrto Takoe rupockonuueckuit 3pdext?
10.2. BeiBecT opmymy JUTsl yTIIOBOM CKOPOCTH MPELIECCUHU.

Ne 11. TouHoe B3BelIUBAHUE.
11.1. HapucoBatp 1 3anucaTh COCTABIISIONINE CHIIBI TSKECTH.

11.2. laTe onpeienieHue 4YyBCTBUTEILHOCTH AHAJIMTUHYECKUX BECOB.
11.3. BeiBecTH BhIpaskeHHUE AJI1 YYBCTBUTEIHLHOCTH BECOB Uepe3 Yroi u3ruda Kopomsicia 3.

8.3.1. Kpurepuu ¢popMupoBaHusi Ol[€eHOK.

IHoaroroBka coodueHnii AJis1 BHICTYIJICHUSI HA CEMUHape:

1. CoobuieHne cOOTBETCTBYET MPEUIOKEHHOI TeMe, MMEET BCTYIUICHHE, OCHOBHYIO 4aCTh

U 3aKaroyenue — 1 0.
2. Tema packpsiTa IOJHOCTBIO, CTYJICHT MPOJAEMOHCTPHUPOBAI CIIOCOOHOCTH
aHAJIM3UPOBATh Pa3HbIC TOUYKHU 3peHHS — 2 0.
MaxkcuMaabHOE KOJTHYECTBO OAJUIOB IO KaXIOH TeMe yKa3aHO B Y4eOHO-METOAMIECKON KapTe.

OueHuBaHue 0TBeTa CTYIEHTA HA IK3aMeHe (3adere)

Xapakmepucmuka omeema oannvl
JlaH TONHBINA, pa3BEepHYTHIM OTBET Ha IIOCTABJIECHHBIA BOIPOC,
MOKa3aHa COBOKYIMHOCTh OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
MPOSBIISAIONIASCS B CBOOOJAHOM ONEPUPOBAHUU MOHATUSMHU, YMEHUH
BBIZICIIUTh CYILIECTBEHHBIE M HECYLIECTBEHHbIE €r0 IPU3HAKH,
NPUYMHHO-CJIE/ICTBEHHbIE  CBSI3U. 3nanue 00 oOBeKTe
JNEMOHCTpUpYyeTcss Ha (hOHe TMOHUMAHUSA €ro B CHCTEME JaHHOU
HayKH M MEXIUCUUIUIMHAPHBIX cBsize. OTBeT (hopmynupyercs B
TEPMHHAX HAYKH, JJOTHYEH.
JlaH TONHBINA, pa3BEepHYTHIM OTBET Ha IIOCTABJIECHHBIA BOIPOC,
MOKa3aHa COBOKYIHOCTh OCO3HaHHBIX 3HaHMH 00 0OBeKTe,
JTIOKA3aTeJIbHO PACKPBITHl OCHOBHBIE IOJOKEHHUS TEMBI; B OTBETE
IIPOCIIEKUBACTCS YyeTKas CTPYKTYPpa, JIOTHYECKast
MIOCJIEIOBATEIbHOCTh, OTpaXKarollasi CYIIHOCTbh PacKpbIBAEMBbIX
HOHATHUH, Teopuid, siBieHui. 3HaHue 00 00BEKTe JEeMOHCTPUPYETCS 51-55
Ha (oHE TOHMMAHUS €ro B CHCTEME JIaHHOM Hayku H
MEXIUCLUUIUIMHAPHBIX CBsi3el. OTBET M3JI0XKEH JIUTEPATypHBIM
A3BIKOM B T€PMHHAX HayKd. MOryT OBbITh JAOMYILEHbI HEAOYETHI B
OIIpEETICHUU MIOHATUH, HCIIPABIICHHBIE CTYJEHTOM
CaMOCTOSTENIBHO B MTPOIIECCE OTBETA.
JlaH TIONHBIN, pa3BEpHYTBHIM OTBET Ha IIOCTABJICHHBIM BOIIPOC,
[IOKAa3aHO YMEHHE BBIJICIUTh CYIIECTBEHHBIE M HECYIECTBEHHBIC 46-50
NPU3HAKU, [PUYUHHO-CIEACTBEHHBIE CBA3HM. OTBET  YETKO

56-60
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CTPYKTYpUPOBaH, JOTMYEH, U3JI0KEH B TEpMUHax Hayku. OpHako
JONMYLICHbl ~ HE3HAYUTEIbHBIC  OMMOKM  WIM  HEJOYETHI,
UCIIPABJICHHBIE CTYJEHTOM C IIOMOIIBIO «HABOMSIIMX» BOIPOCOB
IIPEIO1aBaATEIIs.

JlaH TONHBIM, HO HEAOCTATOYHO MOCJEA0BATEIbLHBI OTBET Ha
MIOCTAaBJICHHBIM BOMPOC, HO MPHU 3TOM IOKAa3aHO YMEHHE BBIICIUTH
CYIIECTBEHHBIC U HECYIICCTBCHHbIC TPU3HAKK U TMPUIHHHO-
ciencTBeHHbIe CBs3M. OTBET JIOTMUEH M HM3JI0KEH B TEpPMHHAX 41-45
Haykd. MoryT ObITh AomymieHbl 1—2 omuOKHM B ONpeAereHUU
OCHOBHBIX TIOHSATHH, KOTOPBIC CTYACHT 3aTPYAHSETCS HCIPABHUTH
CaMOCTOSTEIIBHO.

JlaH HEIOCTAaTOYHO IMOJHBIM U HEAOCTATOYHO PAa3BEPHYTHIA OTBET.
Jloruka ¥ NOCJIEIOBATENBHOCTh H3JIOKEHUS MMEIOT HapyLICHHUS.
Jonymiensl omuOKM B PacKpbITHM TOHSATHH, yNOTpeOJIeHUU
TepMuHOB. CTyIeHT He CHoco0eH CaMOCTOATENbHO BBIICIUTD
CYIIECTBEHHBIE ¥ HECYIIECTBCHHbIC TMPHU3HAKH M TPUIUHHO-
cieAcTBeHHble  CBsA3U. CTyNeHT MOXET  KOHKpPeTH3HpOBATh
000OIIeHHBIE 3HAHMS, JO0Ka3aB Ha TNpUMEpaXx HX OCHOBHBIC
HOJIOKEHUS TOJIBKO C TOMOLIbIO MPENOAaBaTesL.

36-40

JlaH HENOJHBIN OTBET, JIOTMKA U IOCJIEN0BATEIBHOCTD U3JI0KECHUS
UMEIOT CYIIECTBEHHbIE HapylieHus. JlonmymieHsl rpyOble OmMOKH
IIPU OINPENEJICHUM CYLUIHOCTH PAaCKpPBIBAEMBIX IOHATHH, TEOPHH,
ABJICHUH, BCIEACTBHE HEIOHMMAHHUS CTYIEHTOM MX CYLIECTBEHHBIX 31-35
U HECYILECTBEHHBIX IIPU3HAKOB U CBA3ECH. B O0TBETE OTCYTCTBYIOT
BBIBOZBL. ~ YMEHHE  PACKpbITb  KOHKPETHBIE  IPOSBICHUSA
0000OIICHHBIX 3HAaHHUI HE OKA3aHO.

Jlan HemoJHBIA OTBET, MNPEICTABIAIOMINUNA COOO0N pa3pO3HEHHbIE
3HAHUSI TI0 TEME BOMPOCAa C CYIICCTBEHHBIMH OIIMOKAMH B
onpezaenenusix. IlpucyrcTByror (parmMeHTapHOCTh, HEJIOTHYHOCTD
u3noxeHust. CTyZI€HT HE OCO3HAET CBSI3b IAHHOTO MOHATHS, TEOPHH,
SABIIEHUS C JPYTUMH OOBEKTaMH JUCHUIUIUHBL OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3AlMsI W JI0KA3aTeIbHOCTh WU3JIOKEeHHUs. Peub
HErpaMoTHasd. JlOMoJHUTENbHBIE W  YTOYHSIOIIME  BOMPOCHI
MIpernoiaBaTesis He MPHUBOAAT K KOPPEKIMM OTBETAa CTYJEHTa HeE
TOJIKO Ha TIOCTABJIEHHBIA BOMPOC, HO M HA JPYrHe BOIPOCHI
JUCITUATIITUHBI.

1-30

He ITOJIYYCHBI OTBCTHI 110 0a30BBIM BOIIPpOCaM NHUCHUIUINHBI. 0

PesynpTHpyromas oneHka onpeensercs B cOoTBeTcTBUU ¢ [lonoxenuneM o
0aJNIbHO-PEUTUHIOBON CHCTEME OLICHKH 3HAaHUI CTYJCHTOB.

8.4. Bonpocsl k dk3aMeHYy MO TUCHHUILINHE
«Puznka»

MEXAHUKA

Mexanuka Touku. [IpuHIMT OTHOCUTENBHOCTH JBUKEHUS.
Nueprmansubie cuctemsl otcuera (MCO). CucteMbl KOOpAUHAT.
IlosnoxeHne TOUKH B IPOCTPAHCTBE. TpaeKToOpust TOUKH, MyTh.
[Tepememenue. Ckopocts. [IpaBuio cnoxxeHnns ckopocTeil.
YckopeHne MmaTepruanbHON TOUKU. YacTHBIE Cllydan JBUKECHMUSL.

Nk W=
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6. YckopeHue npu KpUBOJMHENHOM ABMKeHUHU. HopManbHOE M TaHT€HIIMAIbHOE
YCKOpEHHUS.
7. KunemaTuka BpalaTeabHOroO ABUKEHUA. BEKTOp yrioBoi ckopocTu. Bekrop
YIJI0BOTO YCKOPEHHUS.
8. JluHamuka mMaTepuaabHOU TOUKU. 3akoHbl HbroTOHA. I'paHuIbI MPUMEHUMOCTH
3aKk0HOB HproTOHA.
9. Nmnynbc MaTepuabHON TOYKU. 3aKOH U3MEHEHUSI U COXPAHEHMS €TO0.
10. Kunetndeckas Heprusi MaTepruagibHOM TOYKH. 3aKOH U3MEHEHHS U COXPAHEHUS €€.
11. PaGota paznuunbix cui. [loTeHunanbHas sHeprus.
12. CBsi3b MeXAy MOTEHIMAIBHON CHUJION U TOTEHIIUAIbHOW SHEPTUeH.
13. JIBmxenue TBepaoro tena. IlocTynarenbHoe ABHKEHUE.
14. Kunemarnka BpalaTreabHOro IBUKCHMS TBEPAOIO TEIA.
15. MoOMEHT cuJl OTHOCUTENILHO OCH BPAILCHUS.
16. DnHeprus ABUKYIIEroCs TBEPAOTO Tejaa. MOMEHT MHEPIUU.
17. MoOMEHT uHepLUHUH CUMMETPUYHBIX TEII.
18. MomeHT umnyssca.
19. 3akoH coxpaHeHUs MOMEHTa UMIIyJIbca TBEPAOIO Tesa. ' MpOCKOIbI.
20. Teuenue nacaabHON KUIKOCTH.
21. Jlunum Toka . TpyOku ToKa. YpaBHEHHE HEPA3PBIBHOCTHU MOTOKA.
22. YpaBHeHue bepHyinu s CTallMOHAPHOTO TEUEHUS HEC)KUMAEMOM KUIKOCTH.
23. Teuenue BsI3KOM kUAKOCTH. PacripeneneHue ckopocTu o JUaMeTpy TpyObl.
®opmyna [lyazeits.
24. JlamunapHoe U TypOyJeHTHOE TeueHus xuakoctu. Yucno PeitHonbaca. [lelictBue
IOTOKA JKUAKOCTH WM Ta3a Ha Tejo. [ToHsTre o TeopeMe MexaHHUecKoro noo0usl.
25. KomnebarenpHoe nBmkenne. KnaemaTrka rapMOHHYECKHX KoJieOaHuil. AMIUTUTY/A,
4acToTa, (pa3a u MUKINYEecKas 4acTOTa FapMOHUYECKOT0 OCLUIIIATOpA.
26. CBoboanbie(coOCTBEeHHBIE) KOoseOanus (mpuBecTy mpumepsl). CKOpOCTh
U YCKOpEHHE IIPU FApMOHUYECKOM KOJIeOaHHH.
27. JluHamuKa cOOCTBEHHBIX TAPMOHUYECKUX KoneOanuii. Konebanus npykMHHOTO
MasiITHUKA.
28. Konebanus MaTeMaTH4eCKOro MasiTHUKA.
29. Konebanus pusnueckoro MasTHUKa. [IpuBeeHHas niarHa GU3NYECKOTO MasTHUKA.
30. [IpencraBieHue 0 BpallarOIIEMCs BEKTOPE aMILTUTY/IbI (METOJ] BEKTOPHBIX
nuarpamm). CrokeHue KoseGaHuil 0JJMHAKOBOIO MEPHO/a, HAllPABJIEHHBIX IO OJHOMN
IPSIMOA.
31. CnoxxeHue B3aMMHO-TIEPIIEHIUKYISAPHBIX Kosebanuil. @urypsl Jluccaxy.
32. 3aryxaromue KoneOaHusl.
33. BrmyxkacHable Koyiebanus. Pe3oHaHc.
34. Bunel BonH. [[nnHa BonHBL. CKOPOCTH BOJIHEL.
35. BonHoBast moBepXHOCTh.DPOHT BOJIHEIL.
36. VYpaBHeHue BoiHBI. CKOPOCTH pacIpOCTPAHEHUS TPOJOJIBHBIX BOJIH B CPELE.
37. Wntepdepenius BosH. CTOSUNE BOTHBI.
38. BonHOBOE ypaBHEHHUE.
39. DOmneprus ynpyroii BosHbl. [lotok sHeprun. Bekrop Ymosa.
40. JIBnxxenue npu Hanuuuu TpeHust. Cuiel TpeHust. Cyxoe Tpenue. TpeHue kaueHusl.
41. IlpenenbHast CKOPOCTh ABMKEHUS MTPU HAIMYNHU KUAKOro TpeHus. @opmyina Crokca.
42. ]lBukeHue Tel B HEMHEPLUAIBHOMN cucTeMe oTceTa. [|BukKeHre B HEBECOMOCTH.
Bimsinue Bpamenue 3eMiau Ha IBHkeHue Tell. Madatauk Dyko.
43. LleHTpanbHble CHIIBI, AEUCTBYIOLIME MO 3aKOHY OOPAaTHBIX KBAIPaToOB (TPpaBUTAIIM-
OHHOE B3anMojiericTBre). 3akoHbsl HptoToHa. B3aumHas sHeprus 1ByxX TOUEUHBIX
Macc.
44. TloTeHuuman rpaBUTallMOHHOTO IOJISI U CBSI3b €T0 C HANPSYKEHHOCTHIO TPaBUTALMOH -
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CoNoOR~WNE

HOro I110Ji.

MOJIEKYJISIPHASA ®PU3UKA U TEPMOJMHAMUKA

1. OcHOBHBIE MONOXKEHHUS MOJICKYJISIPHO-KHHETHUECKON TeoprH. CTaTHCTHUECKHUMA
METO/] OTIMCAHUS SBICHUH.

OcHOBHOE ypaBHEHHE MOJICKYIIPHO-KHHETHUECKOM TEOPUH MJICaTbHBIX T'a30B.
YpaBHeHHE COCTOSHUSI WACANBHBIX ra30B. 3akoH laabpToHa.

3aKoH pacrnpeeneHus MOJIeKyYII 0 CKopocTsM(pacnpeaencHue Makcseia).
T"a3 B moJie moTeHMaNbHBIX cuil. Pacnipenenenue bonbiimana.

Buytpennee tpenue B razax. Koadduuuent BHyTpeHHEr0 TpEHHSI.
TemnonpoBogHOCTE Ta30B. Pacnpesnenenue sHepruu mo cremneHsm ceoboasl. Koag-
(GUIUEHT TeIONPOBOIHOCTH(BBIBO (POPMYITHI).

Cranmonapsas nuddysus B razax. Koaddumment camoanddysmm.

10 TepmoauHaMUUECKUI METO/I onMcaHus siBineHU. TepMonnHaMruyeckas cucTeMa.
TepmonuHamuyeckue mapaMeTpsl. TepMoIuHaMHIECKHE TPOLIECCHI.

11. BHyTpeHHsS dHEPTHUA TEPMOJAHMHAMUYIECKON CHCTEMBI.

12. Pabora u Temiora — JBa crocoda rnepeiaud SHEPrHH.

13. TlepBsiii 3aKOH TEPMOAMHAMHKH.

14. TemnoémkocTs ra3zoB. Mzoxopuueckuii mpoiecc.

15. H3oGapuueckwuii mponecc. [loncuer pabothl. CBsA3b MEKAY MOJISIPHBIMHU TETLIO-
npoBoaHoctsiMu Cp u Cv.

16. Mzorepmuueckuii mpouecc. [logcuer paboThl IpU H30TEPMHUECKOM ITPOILIECCE.
17. Ammabatwdeckwii mporecc. Y paBaeHue Ilyaccona.

18. Pabota npu agunabaruyeckoM mpoiiecce.

19. Bropoe Hauano TepMOTUHAMHKH.

©CoN>T~wh

20. Kpyrossie npoueccsl B TepMmoaunamuke. [Ipsmbie u od6patHsie npoueccel. O6pa-
TUMBIE U HEOOPATUMBIE TIPOIECCHI.

21. Hwuxn Kapnao. Tepmuaecknit KI1J[ mukina Kapro.

22. Teopema Kapno. TepmoanHaMudeckas IIKana TeMIepaTyp.

23. TlpuBeseHHOE KOJUYECTBO TEILUIOTH 00paTuMoro 1ukia KapHo.

24. DHTpomHs 3aMKHYTOH U HE3aMKHYTOW TEPMOJHMHAMUYECKUX CUCTEM.

25. HepaeHcTBO, 00BEIMHSIONIEE TIEPBOE U BTOPOE Havalia TepMoaAnHaMuKH. CBOOOI-
Has U CBA3aHHasd DHCPIUu.

30. M3MmeHeHue SHTPONUH NP Pa30BOM IEPEX0/Ie MEPBOr0O poa.

31. Craructuueckoe UCTOJIKOBAaHKE BTOPOTo Hayasa TepMoanHaMuky. @opmyna boib-
MaHa.

DJIEKTPUYECTBO 1 MATHETH3M, ONITHKA

DNEeKTpUYECKUH 3apsj. 3aKOH COXPAaHEHUS JIEKTPUUECKOr 0 3apsja.

3akon Kynona.

HanpspkeHHOCTD 31EKTpOCTaTHYECKOT0 Mo, EquHUIa Halps>KeHHOCTH

CBs13b MEX1y HANIPSKEHHOCTBIO AJIEKTPUUYECKOTO OISl U TOTEHLUATIOM.
Onexkrpuueckas eMKocTb. KonzneHncaTopsl. EMKOCTB MI0CKOr0 KOHAEHCATOpa
3akoH OMa g yyacTka nend. EquHuna n3MepeHnst COpOTHBIICHMS.

OT 4ero 3aBUCHUT CONPOTHUBIIEHNE IPOBOAHKKA. COeMHEHNE TPOBOAHUKOB
3akoH Jlenna-Jxoyns. [IpeBpaiiieHre 3HEPTUHN B AIEKTPUUECKUX LETISIX.
CropoHHME cUIIBl. DNEKTPOABMKYIAs cuila. BoabTMETp, €r0 BKIIOYEHHE B LIEIb.

10 3akon OMa 1S ydacTKa [enu, COACPKAIIEro UCTOYHUK TOKa
11. 3akon Oma B nuddepenuunansHoit hopme
12. TepBoe mpasuio Kupxroda.

13.Bropoe npasuino Kupxroga.



14.
15.

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

1. MatepuanbpHas TOYKa 3TO - ...

a) TeJso, pa3Mepbl KOTOPOTrO HUKAKOTO 3HAYEHUS HE UMEIOT;

0) Terno, pazMepaMu KOTOPOTO MOKHO ITPeHeOpedb M0 CPABHEHUIO C PACCTOSIHUAMU 10 IPYTUX TE;
B) T€JI0, pa3Mepbl KOTOPOTO HAMHOTO OO0JIbIIIE PACCTOSIHUS JIO IPYTHX TEJl.

MarnauTHOe 1Tosie. MarauTHasi HHIYKIHSA. aKOH JICKTPOMarHUTHOW WHIYKITHH.

3aKoH SHCKTPOMBFHHTHOﬁ UHAYKIHUU. BeKTOp MarHUTHOM HUHAOYKIWU. JIuHMS MarHuTHOMU HWHAOYKIUHA.

Buxpesoe noie.

Conenonsi. THIyKTUBHOCTH COJICHOUIA.
3akon buo-Casapa-Jlamnaca.

Cuna Jlopenna.

MarnuTtHbie cBoicTBa BeliecTB. Jlnamaraeruku.l lapamaraeTuku.
®eppomaraeruxu. [letns rucrepesuca. KospuurusHas cuna.

SIBnenue anekTpomaruuTHOM MHAYKIMH. 3akoH Papanes. [Ipasuin Jlenua.
VYpaBueHnust MakcBesia B mHTerpaibHoi Gopme. [TosicHuTh
VYpaBuenust Makcsemna B nuddepennpansHoil  popme. [1osicHUTH
[IIkana 3n€KTPOMarHUTHBIX BOJIH

Konebarensnoe ypaBaenue. [lepuoa. Yactora. AMmurya.

YckopeHne u CKOpOCTh MU KoJIe0aTeIbHOM JIBH)KEHHUH.

MareMaTHyeCKUi MassTHUK.

3aryxarwinue KojieOaHusl.

[loreHnmanbHas ¥ KUHETUYECKAsk SHEPTHUsI KOJIEOATEIbHOTO ABUKECHUS.
Brinyxaennsie konebanus. Pesonanc.

BounHoBoit pponT. BomHOBas MTOBEPXHOCTE.

YpaBHEHHE TUIOCKO Oeryiieii BOTHBI.

[TonsTue nonspuzaunu. HenmonspruzoBanuslil cBeT. Buasl nonspusanuu.
[Nonspuszatop u ananuzarop. 3akoH Masroca.

Wntepdepennns. KorepeHTHBIE BOJIHBL Y CIOBHE Max U mMin HHTEpPEepeHINH.
Hudpakums ceera. [Ipunamun ['roiirenca — @penens.

[TonsTue 300 @penens.

Judpakuus Ha KpucTauuaeckoi pemrerke. ®opmyna Bynsda — bparros.

3akoH byrepa.

3akon byrepa-JlambepTa- bepa.
Crtpoenue aroma. ATOMHOE 1pO.
IToctynate! Bopa.

2. [lepemenienue —

a) Paccrosiaue, oTcunTaHHOE BJOJH KPUBOJIMHEHHON TPAEKTOPHH
0) OTpe3oK NpsMOii, TPOBEICHHBIN U3 HAYATIHLHOTO TOJIOKEHHUS YaCTHUIIBI B KOHEUHOE
B) [1yTh, mpoiiICHHBII YaCTHUIIEH 11O OKPY>KHOCTH

3. CkopocCTb.
AV _dar
dt

6) V =dr -dt
— dt
B)V =—=
dr

8.6. TECTbI

4. YckopeHue:

a) a =dr -dt
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- dv

6) a = —
)=
B) a =dv -dt
5.YrioBoe yCKOpeHue:
a)2=d—w
dt
6) ¢ =d e -dt
- dt
B)EZ—_.
dw

6. CBs13b BEKTOpA JUHEHHON CKOPOCTH V C YIJIOBOM CKOPOCTBIO @ :
AV =w-r

o)V = la) r

B)V =¢-r

7. Bropoii 3akoH HeroToHa:

a)

|
I

=)}

3 3 3|

-a
+

Tl |

) —_—
B) a
8. Tperuii 3akoH HproTOHAa:
a) Fi=F
6) F 1= \/E 2

B) F1=—F2

9. I/IMHYJ'IBC CHUCTCMBbI MaTCpHUAJIbHBIX TOUCK!
a) P =ZPi ; (Pi=mi-V i)
i

Pi1* Py* P3*...

P 1: Bz: P 3:

6) P
B)E

10. 3aKOH COXpaHEHHUs UMITYJIbCA!

a) Mmysbc 3aMKHYTOM cHCTEMbI MaT€pUANIbHBIX TOUEK YMEHbBILIAETCS

6) Mmynbc 3aMKHYTOM CUCTEMBI MaTepUAJIbHBIX TOUEK OCTAETCS MOCTOSTHHBIM
B) IMnynbc 3aMKHYTOM CUCTEMBI MaTepUalbHBIX TOYEK BO3PACTAET

11. 3akoH coxpaHEHHUsI MEXaHUYECKON YHEPIUU:

a) [TonHast MexaHnveckas SHEpPIUsl 3aMKHYTOM CUCTEMBI TeJl, MEXIY KOTOPbIMH JIeHCTBYIOT
KOHCEPBAaTUBHbBIE CHJIbI HE OCTAETCS TOCTOSTHHOM

0) ITonHas MexaHMYecKasi SHEPrus 3aMKHYTON CHCTEMBI Tell, MEXKAY KOTOPBIMU AEUCTBYIOT KpOMe
KOHCEPBATUBHBIX CUJI 1 HEKOHCEPBATUBHBIE CHIIbI, COXPAHSIETCS

B) IlonHas MexaHndeckast 3HEPIUsl 3aMKHYTON CUCTEMBI T€J, MEXKAY KOTOPBIMU JEHCTBYIOT
KOHCEPBAaTUBHbBIE CUJIbI, OCTAETCS OCTOSIHHON
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12. 3akOH COXpaHEHUsI MOMEHTA UMITYJIbCA!

a) MoMeHT UMITyJIbca 3aMKHYTOM CHCTEMBbI MaTEPUATILHBIX TOYEK OCTAETCS IOCTOSIHHBIM
6) MoMeHT UMIyIbca 3aMKHYTOW CUCTEMbI MAaTEPUAIBHBIX TOYEK YMEHBIIIAETCS

B) MOMEHT UMIyJIbCa 3aMKHYTON CUCTEMbI MaTepUAIbHBIX TOUYEK BO3PACTAET

13. PensiTUBUCTCKUM 3aKOH CIIOKEHHSI CKOPOCTEH OMpPEeIesieTCs:

a) [IpeoOpazoBanusimu ["anmmnes

0) @opmynoii DHIITEHHA

B) [IpeoGpazoBanusmu JlopeHma

14. OcHOBHOE ypaBHEHHME BpalIaTEILHOTO IBUKCHHUS:

a)T'EZZNBHem

6) Z N BHEIll. =

—i ™M &=y

=]
~
P
w
&
E

Il

14. YpaBHeHue cBOOOIHBIX KOjeOaHul Tpy3a Ha MPYKHUHE:
a) X—w, -x=0

0) ¥x+w, -x=0

B) X+x=0

15. TlousaTne «uaeanbHas KUIKOCTD:

a) XKunkocTs, B KOTOPOH J€HCTBYIOT CUJIbI BHYTPEHHETO TPEHUS
0) XKunkocTb, B KOTOPOH BHYTPEHHEE TPEHHUE OTHOCTHIO OTCYTCTBYET

B) X(I/II[KOCTL, B KOTOpOfI HeﬁCTBYIOT CHJIbI COMPOTUBJICHUA, 4 CUJIbI BHYTPCHHCT'O TPCHUSA OTCYTCTBYIOT

16. YpaBHenue bepnymu:

mv?
a) T+pgh + p = const.

2

0) pVT+pgh + p = const.

2
B) 'OVT+pgh + p # const.

17. ®opmyna Ilyazeitns:
(Pl_Pz)”'r4 "7

a) Q= gl (Q-moTok)
_ (Pl_Pz)”'r4

0 Q= 8n-1
_ (PL=P,)7m 1

B)Q= 8-r-I

1. PeanbHbIe Ta3bl ONMUCHIBAIOTCS YPAaBHEHUEM:
a) Menneneesa — Kianelipona
0) YpaBHenueM Maiiepa
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B) YpaBHeHueM Ban-nep-Baanbca

18. IlousaTre «MIeanbHbBIIA ras3»:

a) ['a3, pazmMepsl MOJIeKyJI KOTOPOTrO 3HaYEHHsI HE UMEIOT, OHU B3aUMOJCHCTBYIOT MEX]y COO0M U

CTAJIKUBArOTCsA

6) Fa3, MOJICKYJIbI KOTOPOIro CUY€3aronice Majbl, HC BSaHMOHeﬁCTBYIOT J0 CTOJIKHOBCHUSA U CTAJIKMBAKOTCs

0 3aKOHaM a0COJIIOTHO YIIPYTroro niapa

B) ['a3, MoJieKyibl KOTOPOTO CTAIKUBAIOTCA M0 3aKOHAM a0COJIIOTHO YIPYToro mapa

19. OcHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUYECKON TEOPUH Ta30B:

—

1
a) P==-m,-n-v’

m, - N

[—

6) P=

\Y

—

B) P=—n

Wik Wik w

v
mO
20. bapomerpuueckas hopmyna:
a) P=Pex, (—m—gh)
T
mgh
0) P = Pyexp(——
) vexp( KT )

B) P= Poexp(ﬂ)
mgh

21. YpaBuenue Knaneiipona-Menzeneesa A IpOU3BOJILHON MacChl HIEAIbHOTO rasa:

2 L =MRT
Voou
6) P-V =RT

U
B) PV =T

XapakTep Te4eHHUs KUAKOCTHU (TypOyJIEHTHOE WU JJAMUHAPHOE) ONPEEIISIETCS:

a) ®opmynoit bepuysu
6) Yucnowm Pelinonbaca
B) [TocTostHHOM bonbmana

YpaBHeHnue Maiiepa:
a) G, - C=R
0) Cp, + Cv=0
B) Cp:Cle

Kakoii mkansl TemnepaTyp He CyIIEeCTBYET:

a) KenpBuHa
0) Peomropa
B) Puxtepa

Cybnumarus — 3T0:
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a) [lepexox U3 TBEPAOTO COCTOSHUS B Ta3000pazHOE
0) [lepexon 13 ra3000pa3HOTO B TBEPAOE COCTOSTHUE
B) OHOBpPEMEHHBIN MPOIECC TIaBICHUS UCTTAPEHUS

[Tpu cMaYyMBaHUY KUJKOCTH B KAITUILISPE:
a) Omyckaetcs
0) [TonuuMaercs
B) He cmensier ypoBHs

22. IlepBbIit 3aK0H (HaYaI0) TEPMOTUHAMUKHU:
a) Q=AU+A
6) Q=AU-A
B) Q=AU/A

23. Bropoii 3aK0oH (Ha4ajo) TEpMOANHAMHUKHU:

a) Terutora MOXXeT NepexoIuTh cama Co00M OT MEHEee HarpeToro Teia K 0oiee HarpeTomy

0) Ternmora MokeT cama co00i mepexouTh OT 00JIee HArpeToro Teja K MEHee HarpeToMy

B) [lepexon TEIUIOTHI OT MEHEEe HAarpeToro Teja K 0oyiee HarpeToMy Telly IPOUCXOAUT BCETa, €CIH
TOJIBKO 3TH TeJa HE pa3/ieIeHbl ainabaTHON MeperopoaKoi, MPEensITCTBYIONIEH TEIUI00OMEHY MEXTy
HUMHA

24. Kputuueckas temneparypa:

a) Temneparypa, XxapakTepHast JUIsl KaKJI0TO BEIIECTBA, P KOTOPOU BEHIECTBO HAXOIUTCS B TBEPAOM
COCTOSIHUH

0) Temmepatypa, Mpu KOTOPOH BEIIECTBO HAXOAUTHCS B KUIKOM COCTOSTHUN

B) TemmnepaTypa, xapakTepHasi JJisl KaKIO0T0 BEUIECTBA, IPU KOTOPOU MCUE3aeT pa3HUIa MEXKIY KUJAKUM
1 Ta3000pa3HBIM COCTOSTHUSIMH

25. CKOJIBKO COCTOSIHUN MTPOXOAUT pabouee Teso B nukie KapHo oTBet:
a)l
0) 4
B) 3
3 cemecTp
[Tpu mocienoBaTeTbHOM COETUHEHUN TIPOBOJHUKOB 00IIIee CONPOTHBIICHHE:
a) R=R1=R:
0) 1/R=1/R1+1/R>
B) R=R1+R>

HpI/I napaujieJibHOM COCAUHCHUHN ITPOBOJAHHUKOB O6H_[ee COIIPOTUBJICHHC:
a) R=R:1=R>
0) 1/R=1/R1+1/R>
B) R=R1+R>

Kakoe n3 BbIpaxeHuil cripaBeiIMBO ISl IUKINYECKOU YaCTOTHI:
a) ®=Acosp
0) o=2n/T
B) ®=2mv/T

Pe3onancom Ha3bIBaeTCs:
a) Pe3koe Bo3pacTaHue CHITbI KOJIOAHUH TP COBMAICHUN YaCTOTHI BHEIIHEH CHIIBI C YaCTOTOM
KoJe0aHuil CUCTEMBI
0) Pe3koe 3aryxanue kojeOaHui MpU BHEITHEM BO3ACHCTBUN
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B) Pe3koe Bo3pacTaHue 4acTOThI M3-32 YBEIHMUEHHS aMIUTUTY (bl KOJIeOaHUH

26. UTo Ha3bIBACTCS AJIEKTPOJIUHAMUKOM:

a) DJEeKTPOIMHAMHKA- 3TO HAyKa, U3YyYarolas MEXaHUYECKOE JIABUKECHUE Tell

0) DJIeKTpoIMHAMHUKA- 3TO HayKa O CBOMCTBAaX M 3aKOHOMEPHOCTSX MOBEICHHS 0COO0T0 BHAA MATEPUH —
3JIEKTPOMArHUTHOTO TOJIsI, OCYILIECTBIISIONIETO B3aUMOICUCTBUE MEXTY JICKTPUUECKH 3aPSKEHHBIMU
TenaMu

B) DJIEKTpOAMHAMHUKA — 3TO HayKa O TEIUIOBBIX U30IPOIIECCAX, KOTOPast HE YUUTHIBAET MOJICKYJISIPHOE
CTPOCHHUE T

27. YTo Ha3bIBACTCSA AJIEKTPOCTATUKOM:

a) Paznen anekTpoarHaMUKH, MOCBSIIIEHHBIA U3YYEHUIO JBIKYIIUXCS SJICKTPUUECKUX 3apsI0B
0) Paznen snexTpoauHaMUKH, TOCBALUICHHBINA H3YUEHUIO MTOKOSIIIUXCS 3apsiI0B

B) DJIEKTPOCTATUKA — 3TO HAYKa, U3ydaroliasi OBEJCHUE HEHTPOHOB

28. Uto Ha3BIBAETCS DIEKTPUUECKUM 3aAPSIIOM:

a) DIEKTPUYECKH 3aps]l ONpeaesieT MHTEHCUBHOCTD JIEKTPOMArHUTHBIX B3aUMOACHCTBUIMA

0) DNEeKTpUYECKHIA 3apsi]] ONPeIeIsieT MHTEHCUBHOCTh TPAaBUTAIMOHHBIX B3aMMOJICHCTBUH

B) DJIEKTPUUYECKUH 3apsij HE ONpeAeNsieT He AJIEeKTPOMarHuTHOE, He TPAaBUTAI[MIOHHOE B3aUMOICHCTBUE

29. 3aKoH coXpaHEHUs AEKTPUUECKOro 3apsja:

a) CymMMapHbIi 3apsi/1 JICKTPUYECKH N30JIUPOBAHHON CUCTEMBI MOYKET U3MEHSTHCS: Z g; #const
i

6) CymmapHbIii 3apsi/i SIEKTPUUYECKU U30JIMPOBAHHOMN CUCTEMBI HE MOKET U3MEHSThHCS: Z g, = const
i

B) CymMMapHbIii 3aps]1 3JIEKTPUUECKH U30JIMPOBAHHON CUCTEMBI TO MOXKET U3MEHATHCS, TO HE MOXKET
U3MEHATHCA

30. Yto Ha3bIBa€TCs TOUEUHBIM JIEKTPUUECKUM 3aPSI0OM:

a) ToueyHbIM 3aps10M Ha3bIBAETCS 3apsSYKEHHOE TEJO, pa3MepaMu KOTOPOTO Hellb3s MpeHeOpedb 1o
CPABHEHUIO C PACCTOSIHUSIMHU OT 3TOTO TeJa 10 APYTHUX 3apsyKEHHBIX Tell

0) ToueuHbIM 3apsiIOM Ha3bIBAECTCA 3aPSIKEHHOE TEIJI0, pa3MepaMH KOTOPOIro MOYKHO IpeHeOpeyb 1o
CPAaBHEHUIO C PACCTOSIHUSIMU OT 3TOTO TeJa A0 APYTHX 3apsKEHHBIX Tell

B) ToueuHBIM 3apsJ0M HA3bIBAETCS 3aPSHKEHHOE TEJO JTIOOBIX pa3MepoB

31. 3akon Kynona:

m.m
a) F=y '1_22

6) F=k Zlalz
.

1 |aa,]

drne, r’e

B) F=

32. Hanmpsi»K€HHOCTB 3JIEKTPOCTATUYECKOTO MOJISI B TAHHOW TOYKE:

a)E:qlE
-
6) E=—
q
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. [F
B) E=.|—
q

33. Enununa usmMepeHus HanpsKEHHOCTH dJIeKTpocTtatrudeckoro noiis B CU:

a) [E]= ke -m
6) [E]= B/ m
8) [E]= TH/I M

34, HaprI}KeHHOCTB I10JIs1, CO34aBacMOro TOYCUYHbIM 3apaa0M:

a) E:kgér
r
= 1

q -
0) E = —€
) drey 12"

a) E=E, -E,-..E,

6)E=ZEi
n
B) EZZEi

36. Urto Takoe TUHUSA HaIIPsAKCHHOCTHU JICKTPOCTATHYCCKOI'O ITOJIA:

a) BooOpaxaemast TMHUS, KacaTenbHasi K KOTOPOH B KaKA0H TOYKE COBIAJIAET C HAPaBICHUEM BEKTOpa

HaIPsI’KCHHOCTHU T10JI1 E

0) BooOpaskaemas TMHMSI, BEKTOP HAIIPSHKEHHOCTH K KOTOPOH MepHeHANKYISpeH
B) BooOpakaemast 11HMs, KOTOpasi He UMEET HU Havaja, HU KOHIA

37. IloTenunan QJICKTPOCTATUYCCKOI'O ITOJIA:

Wp
a) p=——
: q
F
0) p=—
: q
B) p=W,-q

38. Enunnna nzmepenus norenuuana B CU:
) [0]= Toxoyms (1)

0) [(p] = Kymon (Ku)

B) [(0] = Bonsr (B)

39. IloTtenmman mosi, co3aaBaemoro cuctemoit N 3apsios:
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2 (p_47r50 r?
1 q;
0) p= —
)¢ 4re, Z r.
B) (ozkzqiri

40. DKBUIMOTEHIMATIbHAS TOBEPXHOCTD:

a) D10 BoOOpakaeMasi IOBEPXHOCTh, BCE TOYKH KOTOPOH MMEIOT OJMHAKOBBIN TTOTECHITUA
0) DTO MOBEPXHOCTh HEOAMHAKOBOT'O ITOTEHITAIA

B) OTO roppupoBaHHast TOBEPXHOCTh

41. DyeKTpUUECKUI AUMOIb:

a) DTa cucTema M3 JIByX OJMHAKOBBIX 110 BEJIMYMHE MACC, PACIIOJIOKEHHBIX Ha HEKOTOPOM PaCcCTOSIHUU
ApYT OT Apyra

0) Ota cuctemMa JABYX OJUHAKOBBIX O BEJIMYMHE PAa3HOMMEHHBIX TOYEUYHBIX 3apsiioB +( U —(,
paccTostHuE MEXITY KOTOPBIMU 3HAYUTEIILHO MEHBIIIE PACCTOSHUS JIO TEX TOUEK, B KOTOPBIX
OTIpEETSAETCS TOJIE CUCTEMBI

B) JTa cUCTeMa JBYX Pa3HBIX MO BEJIMUMHE 3apsAI0B, HAXOAIIUXCS HA HEKOTOPOM PACCTOSIHUM JIPYT OT

apyra

42. Teopema ['aycca 111 BEKTOpa 3JIEKTPOCTATUYECKON MHIYKIUU:

a) [ToTok 37eKTpOCTaTHUECKOM MHAYKIIMH Y€pPE3 3aMKHYTYIO TOBEPXHOCThH PaBEH HYJIIO

0) [ToTOK AMEKTPOCTATUUECKON MHIYKIIMH Yepe3 3aMKHYTYIO TOBEPXHOCTh PaBEH alNreOpanveckon cymme
3aKJIIOYEHHBIX BHYTPH 3TOM MOBEPXHOCTU CTOPOHHUX 3aPsI0B

B) [1oTOK 51eKTpOCTaTUYECKOM UHIYKIIMH Yepe3 3aMKHYTYIO TOBEPXHOCTh PaBeH alNre0pandeckoi cymme
MaTepUaIbHBIX TOUYEK

43. DnekTpuyeckasi eMKOCTb:

a) OTo BeNMuMHAa, onpenensiemas popmynoit: C =(q- @
6) D10 BenmnumHa, onpexaensiemast popmysoii: C = q
®»
.. ~_19
B) DTO BenuuuHa, onpeaeisemas Gopmysoii: C = —
®»

44. Cuna (BeTM4YMHA) TOKA:
a) Cua Toka paBHa MPOU3BEACHUIO MACCHI TeJla HAa YCKOPEHHE

0) Cuiia Toka — 3TO BeJIMYMHA, onpeensemas popmyinoi: | = it

B) CuJia TOKa — 3TO BEJMYKMHA, onpesensemas popmysoit: | = -t

45. 3akon OMa Ji71s1 yyacTKa ey HE COAEPKalIero UICTOYHHUK TOKA:

a) l =U-R

6)I=B
R

B)IZB
U
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46. 3akoH OMma /17151 3aMKHYTOI'O KOHTYpa:

a) Il =¢(R+r)
6 | :(R+r)
g
&
D =R

47. 3akon OMa 119 3aMKHYTOTO KOHTYpa B nuddepeHimanpHoi Gopme:
a) j =0 (E+ Ec)

6) i=c/(E+E)

B) J =c -E

48. DnekTpoaBWXKyIas cuia(d.a.c.) &
a) D10 paboTa CTOPOHHUX CHJI, KOTOPYIO OHHM COBEPILIAIOT HAJ EPEMEIIAIOIIUMUCS 10 LENH 3apsalaMu: €
= A

q

K.

0) D10 paboTa KyJIOHOBCKUX CHJI HAJl 3apsIaMHU: € =

B) OTO BBIpaXKeHUE € = A, - (

49. TlepBoe npaBuno Kupxroda:
a) Anrebpanyeckasi CyMMa TOKOB, CXOJIAIINXCS B y3JI€, paBHA HYIIIO: Z I, =0
i

0) AnreOpandeckasi CyMMa TOKOB, CXOJISIIIMXCS B y3JIe, HE paBHA HYJIIO: Z I, #0

B) Anre6pa1/1quKa${ CyMMa TOKOB, BXOIAMIUX B Y3€JI TOKOB BCETAA OoJIbIIIE HUCXOAAIIUX U3 y3JIa TOKOB

50. Bropoe npasuio Kupxroda:

a) > LR =D ¢
6)ZIkRk¢Zgi
B) > LR > ¢

51. PaboTa moCTOSIHHOTO TOKA:

al)A:I

— .t
U
0) A=1-R-t
B) A=U-R-t
52. MoOIIHOCTE NOCTOSTHHOTO TOKA:
a) P=U-R
6) P=U-I
By P=17-R

53. 3akon J[>xoyns — Jlenma:
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a) Q=U-R-t
6) Q=024-1*-R-t

2

U
B) Q—?t

54. 3axon buo — CaBapa — Jlannaca:
- ulldl,F
a) dB = Ho 177 ld ! J

3

Adnr

6) di = ol AT
Anr
4ar

55. 3akoH Amrnepa B BEKTOpHOH dopme:
a) dﬁ:dr[l I§]
6) dF = 1|dT -B]
B) dF =B|l -dl |

56. IToTok BCKTOpa MarHUTHOM HHAYKIOHUHU YCPE3 3aMKHYTYIO TIOBECPXHOCTD:

a) ©,= [ BdS #0
6) ®,= [ BdS >0
B) ®,= [ BdS =0

57. MarauTHas NpOHUIIAEMOCTh BEILIECTBA!
a) u=1-y

6) H=1+x
2
w4 =1+7)
58. 3aKoH 35eKTpoMarHuTHON MHAYKUMK Papazes:
a) &= a
Tt
0) Si:-d—qD
dt
B) &= d@ - dt

59. MoIHOCTh NEPEMEHHOTO TOKA:
a) P=U?-1-cosg

6) P=1-R-sing

By P=U_ -1l,, cosp

60. CoOcTBEeHHAs 4acTOTa KOJIeOATETLHOTO KOHTYpA:
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a) a)0=\/E

1
%=
L

B) W=—=

Jc

61. YpaBHenue MakcBeiuia, CBS3bIBAIOIICE BEKTOP HAMIPSDKEHHOCTH AJIEKTPHUECKOTo ToJist E ¢
BEKTOPOM MarHUTHOW MHAyKuuu B (B quddepeHnnansHoi hopme):

. 0B
a) V E=—
ot

6)VE]:-§

-\ 2

)V E] B
B = =
ot

4 cemectp
62. 3aKOH OTpa)KeHUs CBETa:
a) YroJ oTpakeHust O0oJIbILe YIiia MaJeHus
0) Yron mageHus paBeH yriry OTpaKeHUs
B) YT0J OTpaXeHUs paBeH HYIIO

63. 3aKOH NpPETOMIICHHS CBETA!

a) OTKJIOHEHHE CHHYCa yTJla IPEJIOMJICHUS K CUHYCY YTJIa MaJIeHUs HE SBJISIETCS] TOCTOSIHHBIM

6) OTKJIOHEeHHEe CUHYCA YIJIa MAJeHHs K CHHYCY yriia MpeIoMJICHHs €CTh BeIHMUMHA OTpHUIATeIbHAS
B) OTKJIOHEHHE CUHYCA YyTJa MaJICHUs] K CHHYCY yTila IPEJIOMJICHUS €CTh BETUYMHA

64. Jlucnepcusi cBeta:
a) n=f(ko)

0) n= (o)

B) h=const

65. 3akoH byrepa:

a) 1=lp-0®
6) I=lp- £
B) I=lp-ae -l

66. 3axoH bprocrepa:

a)tgo,=c (C-ckopoCTh CBETA)
0)tgo, =na1

B) tg 9, =const

67. KorepeHTHbIE CBETOBBIE BOJIHBI:

a) BonHbI, nMeronne BCeBO3MOXKHBIC YaCTOThI KOJICOaHUM

0) BonHa, HE 01MHAKOBOW YaCTOTHI U HE MMOCTOSIHHOM pa3HOCThIO (a3

B) BoJiHbI, HE OJTMHAKOBOI YaCTOTHI, pa3HOCTD (ha3 KOTOPHIX OCTAETCS BCE BPEMsI IOCTOSHHOMN

68. YcnoBue nHTEpPEPEHIIMOHHOTO MaKCUMyMa.:
a) A=t(m-1) 4, (m=0,1,2,...)
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0) A=tm 1, (m=0,1,2,...)
B) A=t/m (1,)? (m=0,12,...)

69. YcnoBue nHTEPPEPEHIIMOHHOTO MUHIMYMA!
a) A=t(2m-1) 1, (m=0,1,2,...)
0) A=t2m1, (m=0,1,2,...)

B)A=:|:(2m+1)/1—20 (m=0,1,2,...)

70. Indpakiusi CBETOBBIX BOJIH:

a) OTO sBJIEHUE NIPSIMOJIUHENHOTO PacCIpOCTPAHEHHS CBETOBBIX BOJIH B HEOIHOPOAHOM Cpefie

0) DTO sBJIEHUE MOJHOTO OTPAXKEHUS CBETOBBIX BOJIH OT KPaeB OTBEPCTUH WIIM MaJIbIX MPEMSTCTBUI
B) OTO siBIIEHUE OTHOaHNs CBETOBBIX KPAaeB OTBEPCTUH HIIM MAJIBIX MPETIATCTBHMA

71. B xakoM citydae AMQpaKiys BOJH 3aMETHEE:

a) Audpaxius BoiH TeM 3aMeTHee, 4eM OoJIblIIe JJIMHA BOJIHBI U YEM MEHbLIE pa3Mepbl IPensTCTBUN
(1Iemneit) Mo CpaBHEHUIO C ITTUHOM BOJIHBI

6) CooTHOIIEHNE JUTMHBI BOJIHBI U pa3MepOB NPEnsATCTBUH (1eseil) He BIUSEeT Ha sBJIeHue TupaKkiuu
B) Jludpakuus BoJIH TeM 3aMeTHEE, YeM MEHbIIIE JJIMHA BOJIHBI U YeM OOJIbIIIe pa3Mephl MPEMSITCTBUI
(1resieit) Mo CpaBHEHUIO C JUIMHOW BOJIHBI

72. ludpakuroHHas pelIeTKa:

a) lnudpaxuonHas pemeTKa- 3T0 ONTHIECKOEe YCTPOHUCTBO, 3€PKATBHO OTPAYKAIOIIEe CBET

0) AudpakironHas pemeTKa- 3T0 ONTHYECKOe YCTPOUCTBO, MPEACTABISAIONIEE COOON COBOKYITHOCTD
OO0JIBIIIOTO YKCIIa MapaJUIeNIbHBIX, 0OBIYHO PABHOOTCTOSIIMX JPYT OT ApYyra Ienei

B) JludpakunonHas pemierka- 3To JBOSIKO BBITYKIasl TUH3A

73. OcHOBHas popmyna TUPPAKIIUOHHON PEIICTKH:
a) ccosa =tka (c=atb), k=0,1,2,...

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

B)Sina =4

74. Yo Takoe nazep:

a) Jlazep- ATO UCTOYHUK HE KOTEPEHTHOTO U3TyYEHUSI.

0) Jlazep- 3TO reHepaTop BHIHYXKACHHOTO KOT€PEHTHOTO U3ITYUCHUS
B) Jlazep- 3T0 HCTOYHHUK CAMONIPOU3BOIBHOTO U3ITyUEHUS

75. ®opmyna Bynega - Bparros (1udpakuus peHTI€HOBCKHUX JIyueil):
a) 2dsinfd=tm A (m=1,2,...)

0) dsind=4

B) dtgfd=1

76. Buemnuii potosddexr. YpaBHeHne DUHIITEHA:
2
mv
a) hv =A- T

2

6) hv =A+ mTV
B) hv =A+ mgh
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2. Kaxoii monsipusanuu He CyIIECTBYET:
a) Kpyrosoit
0) ToueuHoi
B) JIuHeiHOM

3. Jucnepcust — 3710:
a) Orubanye CBeTOM MEIKUX MPEISTCTBUI
0) HanoxxeHne KOrepeHTHBIX BOJIH
B) 3aBUCHMOCTbH [TOKa3aTesl IPEIOMIICHHUS OT JAJIHHBI BOJIHBI

4. Jludpakuus — 3TO:
a) OrubaHue CBETOM MEJIKUX MPENATCTBUI
0) HanmoskeHre KorepeHTHBIX BOJTH
B) 3aBUCUMOCTH MTOKa3aTelis MPEIOMIICHUS OT JJIMHBI BOJHbI

5. PeanbHbIe ra3pl OMUCHIBAIOTCS YPAaBHECHUEM:
a) MenneneeBa — Knaneiipona
0) YpaBaenuem Maiiepa
B) YpaBHeHnuem Ban-nep-Baanbca

6. ®opwmyna [Tnanka:
a) E=mv?/2
6) E=hv
B) E=mc?

7. MaccoBoe yucio — 3710:
a) Macca 1 Moz BemecTsa — L
0) Konmn4ecTBO MpOTOHOB M HEUTPOHOB — A
B) Macca oiHOro aroma BerecTsa — m

8. a-yactuia — 3TO:
a) Slnpo aToma Bosopoaa
0) Anpo aToma renus
B) JIto0as yacTuiia ¢ OTpUIATETLHBIM 3apSI0M

9. IlnanerapHOM Ha3bIBAIOT MOJIENb aTOMAa:
a) Tomcona
0) Pezepdopna
B) DHHIITENHA

10. Kakoe n3 yTBEep>KICHHIA SBISIETCS OJJHIM U3 TIOCTYaToB bopa:
a) YucIio MpoTOHOB B aTOME PABHO YUCIYy HEHTPOHOB
0) 3apsia sapa paBeH CyMMapHOMY 3apsiTy SJIEKTPOHOB
B) ATOM MO’KET HaXOJUThCSl B CTAIIMOHAPHOM COCTOSIHUHM C ONpezeseHHo sHepruel Eq, B koTopom
OH HE U3Jy4aer.

11. HanbompImeit mpoHUKAaroel CiocCOOHOCTHIO 00J1a1at0T:
a) O-Jy4H
0) B-myumn
B) Y-Ty4u
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8.6.1. Kputepuu (popMupoBaHus OLIEHOK.

B pamkax [Tonoxxenus o 6amnsHo-periTuHroBoit cucreme COI'Y.

N =

agrONE

9. YuebGHo-MeToaMYecKOe U MHPOPMALHMOHHOE O0ecTieYeHUe JUCHUILTMHBI (MOTYJIs1)

a) OcHoBHas1 MTEpaTypa

CIHCOK PEKOMEHJIOBAHHOM JINTEPATYPhI (6u6nuorexa)

Jlara

nn ABTOpBI 3aruaBue
U3aHUs

I'pndp Ix3
Kypc o6meit ¢pusuku. B 3-x 1.,

Cagenbes, Uropn yueGHuK, , Tom 1: 2011 I'pudp 1

! BiagumupoBuy MO k3
FMAD Mexanuka.MonekymnspHas pusuka '
Casesbes, Frops Kypc obmeit (1)1/131./110/1. B3-xT, Tpud 1
2 y4eOHuK, , Tom 2: Dnexrpoannamuka 2011
Bragumuposuu MO 9K3.
U ONITHKA
Casebes, Frops Kypc obmeit (1)1/131./110/1. B3-xT., Tpud 1
3 yueOHUK, , Tom 3:ATOMHAS 1 2011
Bnagumuposuy MO k3.
sepHas pu3nka
Casenbes,rops Kypc o6meit ¢pusuku. B 4-x 1., 21
4 B A HMHPOBH yueb.mocobue, moj 2009 K3
p obmr.pen.B.M.CaBenbeBa ’
5 Tpodumonra,Taucus  Kypc dusuku, yued.nmocodue s 2008 60
HBanoBHa BY30B 9K3.
5 Pemuzos,Anexcanap |Kypc ¢usuku, yaeOHUK ISl By30B, 2006 I'pudp |2
Huxonaepuu A Ilotanenko MO k3.
Kypc ¢uzuku.yueOHuK a5 By30B.B
5 giﬁeiﬁi’gﬁzﬂ b 3-x Tomax, Tom 1989 i}@
AMMHID 1:Mexanuka.MonekynspHas pusznuka '
®dusnka u 6uopusuka, 1
6 MIPaKTUKYM;y4e0.1mocooue, 2008 K3
B.®.AHTOHOB U Ap. '
7 EHKaHVO B3, Tavapa Tectol o ¢pusuke, yued.mocodue 2017 L
MuxaiinioBHa JK3.

0) JlomoJiHUTeIbHAA JIUTEpaTypa:

Nponos E.N. OcHoBHBIE 3aKOHBI MeXaHUKHU. M., Bricias mkona, 1985

Uponos E.N. Dnexrpomaruerusm (ocHOBHBIE 3ak0HBI). M.- Cankt-IlerepOypr, Hayka-
®duszmataur, 2000.

['pubos JI.A., ITpokodreBa H.U. OcuoBel Ppuzuku. M., ®uzmataurt, 1995.

Jlanacoepr I'.C. Ontuka, M., Hayka, 1976.

Koznos C.H. Kone6anus u Bosubl, M., U3n. Mock. yauBepcurera, 1991.

CagenbeB 1.B. Coopuuk BonpocoB u 3a1a4 o ¢pusuke, M., Hayka, 1988.
Bonbkenmreitn B.C. CoopHuk 3ama4 1o odmemy kypey dbusuku, M.: Hayka 1990.
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6. bepkneesckuit kypc pusukuy, 1. I - V, M., Hayka, 1977.

7. 3ucman I'.A., Togec O.M., Kypc obmeit ¢pusuku, 1. I - III, M., Hayka, 1972.

8. Kamamuuxor C.I'. DnekrpuuectBo, NU3a. 4-e mepep. u gomn. Uzn. Hayka, M. 1977.

9. T'omxae H.M. Onrtuka. Y4. moco6. 1yst By30oB M. Bricmas mkomna, 1977.

10.benos JI.B. Mexanuka. M., U3n. ®usndeckoro ¢-ta MI'Y um.M.B.JlomoHoCcOBa,

1998.

benos J1.B. DnekTpomaraeTusm u BojHOBas ontuka. M., M31. MOCKOBCKOTO

rocyaapcTBeHHOro yuusepcutera um.M.B.JlomonocoBa, 1994.

MartBeeB A.M. MexaHnka 1 TeOpusi OTHOCUTENIbHOCTU, M., Briciias mkomna, 1976.

MargeeB A.H. Monekynsapras ¢uszuka, M., Beiciras mkona, 1981.

MartseeB A.H. DnekTpruuecTBO U1 MarueTusm, M., Bricimas mikosna, 1983.

MartseeB A.H. OnTuka, M., Beicias mkoma, 1985.

Cuyxun [1.B. O0umit kypc ¢pusuku, T. [-V, M., Hayka, 1977.

Cyopi Ki1.2. HeoObikHOBeHHas pu3nka 0OBIKHOBEHHBIX siBJieHMH, T. 1-1I, M., Hayka,

1987.

8. Otkunc [LIlopsmox u Gecriopsaok B mpupoae, M., Mup, 1987.

9. Jleitzep /1. Co3maBast KapTUHY BCEICHHOU, M. MHp, 1988.

10.AcrtaxoB A.B. Kypc ¢usuku, T. I, M., Hayka, 1977.

11.Acraxos A.B., lllupokos FO.M. Kypc dusuku, 1. II - I1I, M., Hayka, 1983.

12 letnad A.A., SABopckuit b.M. Kypc duszuku, M.; B, 1989

13.YeptoB A.I'., Bopo6réB A.A. 3anaunuk no ¢puszuke, M. B1J[ 1988.

14. JIx. Opup. ®usuka, 1. 1-2, M.: MUP, 1981.

15.UponoB WN.E. 3agaun no obmeit ¢puszuke, M.: Hayka, 1988.

16.ABopckuit .M. Cenesner FO.A. CripaBoyHOE PYKOBOJICTBO O (PU3HKE JIS TOCTYTI. B
BY3bI U camooOpasoBanus. U3a. 3-e ucnp. M. Hayka. 1984.

17.Esrpadona H.H., KarauB.JI. Kypc ¢puzuku. Yu. noco0. 1j1s TOATOT. OTAEII.
BYy30B.M131. 2-¢, mepep.u nomn. M.,Beicias mkona,1978.

18.T'epmienzon E.M., Manos H.H. Kypc ob6meit puzukn: Y4. moco0. 11 CTyIeHTOB Gu3-
Mat ak. men. uHCT. 2-¢ u3f.,nepepad. — M.: [Ipocsemenne 1987. 304c.

=

NOoOUAWN

B) UHTEpHET-pecypcehl

OOecrieyeH IOCTYyNl K COBPEMEHHBIM NPO(ECCHOHAIBLHBIM 0a3aM JaHHBIX, WHPOPMAIIMOHHBIM CIPAaBOYHBIM H
MMOMCKOBEIM cucTeMaM (0ubirorexka COI'Y):

- bubnmorexke e-library,

- QIIEKTPOHHO Onbnmoreke nuccepranuii PI'B,

- yHUBepcuTeTCKON Onbmoreke online;

COOCTBEHHBIM OHUOIMHOTpaduueckuM 6a3aM JaHHBIX:

- DIIEKTPOHHOMY KaTajory,

- QJIEKTPOHHOM KapTOTEKe )KypHAIBHBIX CTaTel,

- QJIEKTPOHHOI KapToTeke aBTopedepaToB AUCCEPTALMI U AUCCEPTALUH.

Pexomenagyemble HHTEpHeT-aipeca no gpuznke:

http://www.sciteclibrary.ru ATreHTCTBO HAVYHO-TeXHHUUYEeCKON nHopmMarmu. HaydHo-TeXHAYecKas
onbanoTeka

http://www.feupniisk.ru Texraomoruu XXI sexka. ®I'YII BHUNCK
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http://www.newlibrary.ru HoBas aiekrpoHnas Ondiamnoreka

DJIeKTPOHHbBIE pecypchbl, 00ecneYnBAKOIIUE PeaTu3alHuI0 00Pa30BaTeJIbHbIX
nporpamMm u Hay4Hoii aesatejbHOCcTH PI'BOY BO «COI'Y» Ha 2023 1.

KommmuectBo

HaunmenoBanue, cBeIeHUST O Jlorosop Ha Cpok TOTEK HOCTyHaV/

npaBooOIagaTelie u aapec 11Paso JIEUCTBUSA HOARS0BATEICH [Tpumeuanus

caiita MCIIOJIb30BaHUS 1oroBopa U
O9BC XapaKTepUCTHKA
JocTyna

9BbC "VHuBepcurer.
GuGmmorexa online No 278.12/002 | 01.01.2023 - SOToReHT
000 «upekr-Meaua» (RU) | * 31.12.2023 HE OTPAHHACHO | A0roBOpa Ha rpaBo
http://www. biblioclub.ru nocryma ¢ 01.01.24
«O06pa3zoBarenpHas
nnatpopma FOPAWT» 0;60562%33_ 3aKJIFOYEHUE
000 «Qnextpornoe | Ne 01/03-2023 01 (')9 é023 - 6050 JIOTOBOpA HA MPaBO
HU3JaTEIbCTBO OpaiiT» 3i 1é 2023 nocryna ¢ 01.01.24
http://www.urait.ru/ T
9BbC «KoHcynbranT
CTYICHTa» «Meaununa.
3npaBooxpanenue BO» Ne 832KC/02- | 27.02.2023 — 200 a1 kapT SAIOACHHC
IT KOMITaHMS 000 2023 26.02.2024 nonb3oBateneit | o oo opa Ha IPaBo
«KOHCYyIIbTaHT CTyIeHTa» nocryna ¢ 27.02.24
www.studentlibrary.ru
Wudopmannonno-
aHaIMTUYeCcKas cucTema SAKITOCHIE
SCIENCE INDEX Si0-5051/2023 11.04.2023 - 10 500 JIOrOBOpA Ha MPABO
00O «Hayunas snekTpoHHas 12.04.2024
oubnmoreka» (RU) nocryma ¢ 13.04.24
www: https://elibrary.ru
YHuBepcaabHble 6a3bl
AanHbIX «IBAC» Ne 33-nt 01.01.2023 — HE OrpaHUYEHO nori)?aijgg?{?ggam
000 «BuCY (RU) - 31.12.2023
htpps:/eivis.ru/ nocryna ¢ 01.01.24
«HanuoHanpHast 3€KTpOHHAS 10 Touex .
ouommorekay®@I'BY  «PI'by» 101 /HggB 14513 05505%2%'283_ nocryma 1o |P- ¢ H}?aoﬁzfziiieﬂ
http.//HOBb. P®. T azpecy

10. MaTepuajibHO-TEXHHYECKOe o0ecreyeHHe JUCHUILIUHBI (MOTYJIs1)
KommbrorepHsIit kitacc, 10cTym K ceTd MIHTepHeT (BO BpeMsi CaMOCTOSITENbHON paboThI), OPITEXHUKA,
aneKTpoHHasA 06a3a naHHbIX 6ubmuorekn COI'Y, neKnMoHHBIE ayANTOPUN; KaOMHET, OCHAIIEHHBI HHTEPAKTUBHON

JTOCKOH, IPOSKTOPOM.

VYuebnble madbopaTopun kadeapsl GU3MKK U aCTPOHOMHUU:

a. JlaGopaTropusi Mexanuku (K.NeS), konnuecTBo pad. mect 8-16

[Tepeuens o6OpymoBaHMs B 1a00paTOPUN MEXAHUKHU
1. TpudunspHslii moasec,



http://www/

2, llITaHreHIUPKYIH
3.MukpoMeTpbl

4 VIMyJIbCHBIN CEKYHIOMED
5.Mastauk O6epbeka
6.2OnexTpoHHbIH ocimmiorpad 20-7,
7.3ByKkoBo# rereparop 3I'-1
8. Muuamuxk I'JI-5
9.Muxkpodon M/]
10.Ycunurens
11.0ntrueckas ckaMbst

12. MasiTHUKOBBII KoTIep
13. Mamwuna ATByna

b. JlaGopaTopusi MoJeKyIsipHO¥i (PU3MKH M TepMoauHAMUKH (K. Ne8% ), xonuuecTBO pab.
MmecT 8-16

Ilepeyens o0opya0OBaHMS B J1a00PATOPUU MOJIEKYJIAPHOI GU3NKe U TEPMOIHUHAMUKE:
1.Ilcuxpomerp Accmana
2.Mukpockon
3.OkcnepumenTanpHas ycraHoBka OTII1-12
4.Bechl ¥ pa3HOBECHI
5.CexyHaoMepbl
6.Komnpeccop u Bakyymetp
7. TepMOMETpBI, TOPEIIKA
8.Cocynpl,KanuisipHble TpyOKH, MEH3YPKH, KPAHUKH
9.Ycranoska ®TII-1-3, Tepmonapsl
10. Ycranoska ®TII-1-1, peomerp, MaHOMETP
11.Bucko3umerp, Melajika, HarpeBarelib
12.3ByKoBoii reneparopl '3-1, renedonnas Tpyoka
13.Trens ¢ 010BOM
14. OxcniepumenTtanbHas ycranoBka OTIT1-11
15.1TIpubop ans usmepeHust KodppuIreHTa 00bEMHOTO paCIIUPEHUS
16.AcrniupaTop
17.I1eup,raibBaHOMETP, PEOCTAT
18.BakyymHBbIi1 Hacoc

c. JlaGopatopus 31ekTpuyecTBa U MarHetusma ( Ne 11) xomuuectBo pad. mect 8-16

Ilepeyenn 00opynoBanus B 1a00pPaTOPHH JIEKTPHYECTBA H JJICKTPOMATHETH3MA:
1.T'aneBaHOMETDHI,
2.Mara3uH COnpOTHUBIICHHUS,
3. Peocrarthl,
4.VICTOYHMKY MOCTOSIHHOTO TOKa,
5.Kimroun.
6.Bempsmurenu
7.AMniepMeTpBI
8.BoimbTMETpBl, MUIITUBOJIBTMETPHI
9.Conenoun, TopoeIHOE KOJIBIIO
10.I'eneparopsl,3BykoBoii renepatop PQ
11.9nexkTponnslii ocummiorpag PO
12.KaTymku nHIYKTUBHOCTH
13.Monymu: ®I13-05,DI13-09,DI13-11,DI13-08,DI13-07,DI13-04,DI13-02
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14.TpanchopmaTtopsl

15.BubpaTtopst

16.HarpeBaTenbHble 1€Un

17.Tepmornapbl

18.TepMo3neKTprUeCcKrE MUPOMETPbI
19.Moxenp aumois

20. JIpuraTtenu

21.13meputenb MHAYKTUBHOCTHA U €MKOCTH
22 MynbpTHMED.

d. JlaGopatopusi onTuku (K. Ne 4), KoauuecTBo pad. mect 8-16

Ilepeyenb 000pyn0oBaHNs JA0OPATOPHUS ONITHKH.
1.OnTryeckast ckambsi, HAOOP JIMH3.
2.3putenpHas TpyOa, MIKaja, pyleTka, MUKPOCKOI, OObEKTUBHBIA MUKPOMETD.
3.Muxkpockonbl «Mup-12y», pTyTHas JIaMIIbl, CTEKJISIHHAS TUIACTUHKA, JIMH3A.
4.Jlamribl HaKaJ IMBaHUA, CBETOPHIBTPHI, Ounpr3mMa DpeHensi, OKyJISPHI CO MKaJIOH, ONTHYECKas
CKaMbsl C MEPHOU JIMHEHKOIA.
5.I'a30BbIii J1a3ep, nudpakimoHHAs penieTKa, elieBas JuarpaMmma, SKpaHbl.
6.CrexTpanbpHas pTyTHas Jamia, CMEHHbIEe QUIIbTP.
7.T'ornomerp,
8.ITonsapuzarop
9.Cuekrorpad MCII-30,
10. Cnextpomnpextop I1C-18,
11. Komnaparop MUP-12
12. Konopumerpsr KOK-2.
13. TloastpumeTpsl .
14. PeppakromerpeiIP®-23, PITJI-3.
15 .HaGop nmpusm
16. Cnexkrpodoromerp KOK-3.

e. JlaGopaTtopusi aToMHOIi M sinepHOii ¢pusnku (k. Nel0), konuuectBo pad. mect 8-12

OO0opynoBanue aTOMHOI U siiepHON puznkm:
[Inpomerp ,

ABToTpanchopmarop,
Pentrenmerp —paguomerp JAI1-5B,
Hozumerp JAPT3-02,

HcTounnky nutaHus ,
Monyne®I13-06,

BoastMmerpsl nugpossie,
AMIIepMETpHI.

®oto-/noml,

©ooN R wDdDE

[EEN
©

Monoxpomatop-YM-2,
Pazpsnas mamma tuna TBC-15,
PryrHas nammna.

e S
w N e

BuptyaneHbiii 1a00paTOpHBINA MPAaKTUKYM MO sifiepHON (u3MKe (B KOMIBIOTEPHOM Kjlacce).
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Cocmae JAUUECH3UOHHOZ20 U C80000HO pacnpocmpaniaemozo npozcpamMmmnozo obecneuenus

Ne HaumenoBanue Ne norosopa(anuenszus) Crtpana
n/n NPOM3BOAUTEIb
1 Windows 10 Enterprise Ne 4100072800 Microsoft  Products CIIA
' (MPSA) ot 04.2016 r
5 Windows 10 Pro forWorkstations | N 4100072800  Microsoft ~ Products CLIA
' (MPSA) ot 04.2016 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft  Products CIIA
' (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft  Products CLIA
' (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800  Microsoft  Products CHIA
' (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800  Microsoft  Products CIIA
' (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft  Products CIOA
' (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800  Microsoft  Products CHIA
' (MPSA) ot 04.2016 r
9 Office Standard 2016 Ne 4100072800 Microsoft  Products CHIA
' (MPSA) ot 04.2016 r
10 Office Standard 2013 Ne 4100072800 Microsoft  Products CHIA
' (MPSA) ot 04.2016 r
11 Office Standard 2010 Ne 4100072800  Microsoft  Products CHIA
' (MPSA) ot 04.2016 r
12 Cucrema tectupoBanus | Ne 468 or 03.12.2013 HII Cynrarynun Poccus
" | SunravWEBClass P.T. (6eccpouno)
13. | KasperksyEndpoint Security J10 22.01.2024 Poccus
[IporpamMmmuoe obGecnieuenue s | CBoOogHOE IPOrpaMMHOE CILIA
14. | penakTUpoOBaHUs XHUMHUYECKHX | obecrieueHne(0eccpouHo)
dopmy:t IsisDraw
Cucrema  momcka  TeKCTOBBIX | Ne 6262 ot 09.01.2023 (meicTBUTENECH 10 Poccus
15. | 3aumctBoBanmii  «AHTHmIaruar. | 31.12.2023r) ¢ OAO «Antu-Ilnaruar»
BVY3»
IIporpamma s OBM  «bank | Pazpaborka COI'Y CBuzaerensctBo o cory
16, | BOTIPOCOB J11Isl KOHTPOIS 3HaHUW» | TOCYIapCTBECHHOU perucTpanuu
' nporpaMMbl Uit OBM Ne2015611829 or
06.02.2015 r. (GeccpouHo)
17 Cisco Webex -  Cucrema | OOO «Aiictex» morosop Ne J167-2021 ot CIOA
" | mpoBeieHUsT BEOMHAPOB. 03.08.2021 - 03.08.2022 r
DIRECTUMRX -  Cucrema | OOO Tanmaktuka WT  moroBop Ne Poccus
18. | anexTponHOTrO MOKyMEeHTOOOOpoTa | 120320//I/A ot 14.03.2022(mpumepHas
J1aTa)
19 Yenyru cBs3um (moctyn k cetm | OOO  «Ankom»  Ne  AL-0044 ot Poccus
" | HIHTEpHET) 01.02.2022r -31.12.2022 r
MOODLE becmutatHoe poccuiickoe CIIIA
20. (becrmaTHOC
POCCHIICKOE)
21 JInuHbIi KAOWHET a0UTYypHUEHTA Jlunensus 6eccpounas Poccus

Tex. conpoBoxaenue ot 14.03.2022 r

40



29 JInunbIit kaOuHet | Jlunensus 6eccpodnas Poccus

CTyAeHTa/COTpyAHUKA Tex. conpoBoxnenue ot 14.03.2022 r
23. | KOII (nomeH Ha stHIEKCE) OecruiaTHOE Poccus
24. | Pycl'apn OecruraTHoe Poccus
25. | ViPNet Poccus
[Iporpamma s OBM  «bank | Pazpaborka COI'Y CBuaerenscTBo o cory

26, | BOTIPOCOB JUIS KOHTPOJIS 3HAHUI» | TOCYAApPCTBEHHOM PErHCTpaIN
' nporpaMMsl Juist OBM Ne2015611829 ot
06.02.2015 r. (6eccpouno)

MOODLE becmuiatnoe poccuiickoe CIIA
217. (6ecrmaTHOE
poccHiickoe)

11. JIucT akTyaau3anuu

HporpaMMa AKTYyaJIM3UpOBaHa: IICPECMOTPCHA, JOIOJIHCHA.

BoinonHeHbl M3MEHEHUs, KOTOpble BHECEHBbI B (helepaibHble TOCYJapCTBEHHbIE 00pa30BaTEIIbHbBIE
CTaHJIapThl BBICHIETO 00pa3oBaHUs — OakajaBpHUaT MO COOTBETCTBYIOIIEMY HAIMpPABIICHUIO MOATOTOBKH,
YTBEP)KJIEHHOM TpHUKa30M MuHUCTEpCTBa 00pa3oBaHus U Hayku Poccuiickoit @enepanuu ot 22 deBpanst
2018 r. Ne 125 (3apeructpupoBan MunuctepctBoM toctuiun Poccuiickoit denepanuu 15 mapra 2018 1.
peructpauroHHelii Ne 50358), ¢ wu3MeHEHMSIMM, BHECEHHBIMU INpHUKa3oM MUHHCTEpCTBA HAayKu H
BbIciero oOpa3oBanmsi Poccmiickoit ®enmeparuu or 8 deBpans 2021 1. Ne83 (3apeructpupoBaH
MunucrtepctBoM toctunin Poccuiickoit @enepanuu 12 mapra 2021 r., peructpannonasii Ne62739).

N3menenus obcyXIeHbl U yTBEPKICHBI HA 3acelaHuu Kadeapol.

[Iporokon Ne  or 2023 rona.
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