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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)
LenssMu OCBOCHUS AUCIUTUIMHBI SBISIIOTCS: 03HAKOMJICHHE CTYIEHTOB C COBPEMEHHON (PU3UUECKOi
KapTUHOW MUpa, POPMHUPOBAHHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UUECKOro MBIIUICHUS, 00ydeHUE TPAMOTHOMY MPUMEHEHUIO TOJI0KEHUH (yHIaMEHTaIbHON (PU3UKHU K
HAYYHOMY aHAJIHM3y CUTYAIHi, C KOTOPBIMH CHEHUAINUCTY IPUACTCS CTAIKUBATHCS MIPH CO3/1aHUM HOBBIX

TEXHOJIOTUH.

B PE3YyIbTaTC OCBOCHUA AUCHHUIIIMHBL «Dusnka» CTYACHT JOJIKCH U3YYHUTH (1)I/I3I/I‘ICCKI/IG SIBJICHUSA U
3aKOHBI IPpUPOALI, 'PAaHUIBI UX MIPUMCHHUMOCTHU, IPUMCHCHUC 3aKOHOB B BaKHEHIITNX MPAKTUYCCKUX
MMPUITOKCHUAX ; TIO3HAKOMUTLCA C OCHOBHBIMHA (1)I/I3I/I‘I€CKI/IMI/I BCJIMYMHAMHU, 3HATh UX OMMPCACIICHUC, CMbBICII,

CHOCOOBI U CAWHUIBI USMECPCHM; 3HATb HASHAUYCHUC U IPHUHIHUIIbLI I[eﬁCTBHH BaKHEHIITHUX (1)I/I3I/I‘I€CKI/IX
npuOOpOB.

3amauaMu OCBOCHUS TACIUTUTUHBI SBIISTFOTCS:

* U3y4EHUE OCHOBHBIX (PM3MUECKUX SBJICHUH, OBJIaIcHHE (DyHIaMEHTAILHBIMU TIOHSATHSIMH,
3aKOHAMH U TEOPHUSIMH KIIACCHUYECKOW U COBPEMEHHON (PU3UKH, a TAKKE METOIaMU (PHU3UIECKOTO
UCCIICIOBAHMSI,

* OBJIaJICHUE TIPUEMAMHU ¥ METOJIAMH PEIICHHUS KOHKPETHBIX 3a/1a4 U3 PA3JIUYHBIX 00J1acTel
(107370478

* 03HAKOMJICHHE C COBPEMEHHOW N3MEPUTEIIBHON armapaTypoi, OpMHUPOBAHNE HABLIKOB
POBEJCHUS (PUINICCKOTO IKCIICPUMEHTA, YMEHHE BBIICTISATH KOHKPETHOE (PU3NICCKOE COJIePIKaHUE B
MPHUKJIATHBIX 3a7a9ax OyayIiield CrerualbHOCTH,

* U3yYCHHE UCTOPUU PA3BUTHUS (PUUKH.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHUs M0 TUCHUILINHE (MOIYJ/II0), COOTHECEHHBIX C
HHIUKATOPAMHM JOCTUKEHUSI KOMIeTeHIH i

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JHCLUILINHE, 00eCTIeYNBalOIINe JOCTHKCHNE
IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI1

OIIK-1 CnocobeH periath
NPUKJIAJHBIE 3a7jaui
CTPOUTENBHOM OTpaciy,
UCTIONb3YS TEOPUIO U
METO/1bI
(byHAaMEHTaIBHBIX HayK

OIIK-1.1 BeisBnsier u
KJIaccupuuupyer puzndeckue
¥ XUMHUYECKHU TMPOLIECCHI,
IPOTEKAIOIUX Ha 0OBEKTE
npodeccuoHaNbHOM
JeSITebHOCTH

3HaeT
OCHOBHBIE  3aKOHBI (U3UKM U  METOMIBI
(bu3MUECKUX UCCIECTOBAHHIA

ymeet

UCIIOJIb30BATh (dHU3HKO-MaTeMaTHYECKUI
anmapar TSt penIeHus npo0iem,

BO3HHKAKOIIKUX B XOI€ HpO(i)CCCHOH&JIBHOfI
JACTAaJIbHOCTH

BJIaJ€ceT
METOdaMH MaTEMAaTHYCCKOIO aHaJn3a u
MOZACIINPOBAHUA, TCOPECTUUCCKOT' O 151

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA

OIIK-1 CnocobeH pemiaTh
NPUKJIAIHBIC 337291
CTPOUTEIBHOM OTPaciH,
UCTIONB3YS TEOPHUIO U
METO/IbI
byHIaMEHTAIBHBIX HAyK

OIIK-1.2 IIpencraBnser
0a30BLIE TSI
npodeccuoHanbHOM chepsl
buznyecKue nporecchl
(sIBJIEHUA) B BUE
MaTeMaTH4eCcKoro(ux)
ypaBHeHUsA(i1), 000CHOBaHHUE
TPaHUYHBIX W HAYaJIbHBIX
YCIOBUU

3HaeT
KOJIMYECTBEHHbBIE u KayeCTBEHHbIE
XapaKTepUCTUKU  (U3NYECKUX  SBIICHUH,
MPOIIECCOB U OOHEKTOB
yMmeer

HCIIOJIb30BaTh
KOJIMYECTBEHHbBIE
XapaKTepUCTHKU 00bEKTa

BJajJeeT

METOJIaMU OMPEJENICHUs] KOJIWYECTBEHHbIX WU
KAYECTBEHHBIX XapaKTEPUCTHK (PUIUYECKOTO
nmporecca

KauecTBEHHbIE u
buznueckue




OIIK-1 Cnocoben pemath
MPUKIIATHBIE 33a/1a4H
CTPOUTEIBLHON OTPaciH,
UCIIOJIB3YS TEOPHIO U
METO/IBI
byHIaMEeHTalIbHBIX HAyK

OIIK-1.3 OcymiecTBuser
BBIOOP (hyHIAAMEHTATBHBIX
3aKOHOB, OIMCHIBAIOIINX
M3y4aeMblil MpOLEeCcC WU
SBIICHUE, JIJISl pELICHUs 3a/1a4
npodeccuoHanbHOM
JESITeIbHOCTH

3HaeT
dbyHIaMeHTaNIbHBIE  (PU3WYECKHE  3aKOHBI,
OIHCHIBAIOIINE TIPOIIECCHI U SIBIICHUS

ymeeT

BBIOPATh TSt pereHus 3a1a4
npodeCCHOHATBLHON JeSTeTbHOCTH
COOTBETCTBYMOIIME (DYHIaMEHTAIbHBIC 3aKOHBI
busuKn

BJajieeT

CIIOCOOHOCTBIO  ONPENENIUTh CTENEHb CBOEH
00pa30BaHHOCTH B IAaHHOM BOTIPOCE

VYK-1 Cniocoben
OCYIIIECTBIIATh
KPUTHYCCKHIA aHaIH3
POOJIEMHBIX CUTYAIlUH Ha
OCHOBE CHCTEMHOI'0
0JIX0/1a, BBIPa0aThIBATh
CTpPATEruio JICHCTBUM

VYK-1.1 OcyuiecTBisieT mouck
HH(OPMAIMOHHBIX PECYpPCOB (B
TOM 4HCIIe B IUPPOBOH cpere),
cbop u 00paboTKy
nHpopmaIuu o mpoodIeMHON
CUTYalluu

3HaeT

- OCHOBHBIE HCTOYHUKU NpOohecCHOHATHLHOU
uH(pOpMallMK, BKIIOYas DSJIEKTPOHHbIE Oa3bl
JAHHBIX; OCHOBHBIE BUJbI MHTEPHET-PECYPCOB
U POJIb 3TUX PECYpPCOB sl MpodecCHOHaTBLHON

NeSITeITbHOCTH, OCHOBHBIC TpeOOBaHUs
HH(pOpMaAITMOHHOM OE30ITaCHOCTH

ymeeT

pabotaTh ¢ MHPOPMAIMOHHBIMU pPECYpCaMU B
rI00AIBHBIX ~ KOMIIBIOTEPHBIX ~ CETAX |
UCIIOJIB30BaTh MOJYYCHHYI0 WH(POPMAIHIO B
npoeCCUOHATBLHON JeSITeIbHOCTH ISt
pelIeHHs TIOCTaBICHHOH 3a]1auu

BJajieeT

METOAaMHU bopmyupoBaHus

MH(OPMALIMOHHBIX 3allPOCOB B TJI00ATBHOU
MH(OPMALIMOHHO-KOMMYHUKAIIMOHHOW ~ CEeTH
IUisl  moWcka — Tpebyemod — mH(popMaIu,
HEOOXOIUMOM MJIi PpEeIIeHHs] TOCTaBIECHHOM
3a/1a4M; METOJIOM BBIOOpA
uH(popMalMoHHOrO(bIX)  pecypca(oB) A
MOJTy4YECHUS TpebyeMon uHpopmaruu,
HEOOXOAUMOM [IJIsi peIIeHUsT TOCTABICHHOM
3aJlaud; HaBBIKAMU COOJFOJCHHUS OCHOBHBIX
TpeboBaHuil HOOPMALIMOHHON 0€30MaCHOCTH

3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpPe 00pa30BaTe/IbHOM IPOrPaMMBbI

JanHas qucuurinHa (Moyiib) BKirodeHa B biok «/Iucuummunst, moxynu» b1.0.12 ocHOBHOM
npodeccuoHaibHON 00pazoBarenbHOl porpammel 08.05.01 CTpouTenbCTBO YHUKAIBHBIX 3JJaHUN U
COOPY>KEHHI M OTHOCHUTCS K 00s13aTeIbHOM YacTh yueOHOTO TIIaHa.




JIMCIMIUIMHA OTHOCUTCS K 0a30BOM YaCTH MaTEeMaTHYECKOTO U €CTeCTBEHHO-HaydyHOTo IuKia. OHa
OCHOBBIBACTCS HAa 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTATE OCBOCHUS (PH3UKU
«0a30BBI YPOBEHBY:

Mexanuka

1. Kunematuka: MEXaHUYECKOE JIBUJKEHUE, ITYTh, IEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE.
PaBHOMEpHOE M paBHOIIEPEMEHHOE JBUKEHHUE.

2. unamuka: Ilepsblit 3akoH HetoToHa. MHEpLnanbHble CUCTEMBI OTcUeTa. BTOpoil 3aKkoH
Herotona, macca, cuna. Tpetuii 3akoH HproToHa. 3akoH BceMupHOro TsaroteHus. 3akoH I'yka. Mmyibc.
3aKoH coxpaHeHMs UMIysbca. KnHeTnueckas ¥ MOTEHIMAIbHAS YHEPIHsl. 3aKOH COXPAHEHUs SHEPTUU B
Mexanuke. PaboTa, MOIIHOCTE.

MonexymsipHas ¢pusuka. TernnoBbie SBICHHS.

1. OcHOBBI MOJIEKYISIpHO-KUHETHUECKOM Teopun. OcHoBHOE ypaBHeHUE MKT.

2. YpaBHEHHE COCTOSTHUSA UIATBHOTO Tra3a. ['a30Bbie 3aKOHBI.

3. IlepBsIii 3ak0H TepMoaAnHAMUKHU. PaboTa npu n3mMeneHnn o0bema ra3a. BHyTpeHHss sHeprus
ueanbHOTO ra3a. [IpuMenenue nepBoro 3aK0Ha TEPMOJUHAMUKH 11 H30MIPOLIECCOB - AHa0aTHUECKUI
npouecc. CHI0Bble MallIMHbI, K.I1.J1. TEIUIOBOM MALINHBI.

4. I3MeHeHHe arperaTHOTO COCTOSTHHSI BellecTBa (IUIaBIeHUE, MapooOpa3oBaHue, KOHICHC AL ).

DneKTpocTaTuKa

1. Dnextpuueckue 3apsapl. 3aKOH UX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTD
ayieKTpocTarnyeckoro nosis. Cunossie TMHUK NoJs. [IpuHIMn cyneprno3unuuu nosuei.

2. PaboTa 1o nepeMereHuIo 3JIeKTpUIecKoro 3apsia B aneKkTpuyeckoMm nose. Ilorennuman.
PasnocTh noreHnmanos.

3. DnexrpoeMKocTh. KoHIeHCATOPBI. DIEKTPOEMKOCTh INIOCKOT0 KOHJEHCATOPa. DHEPIHUs
INEKTPUYECKOTO MOJIsI KOHJEHCATOPa.

3aKOHBI IOCTOSIHHOT'O TOKA.

1. Cuna toka. ConporuBinenue. 3akoH OMa Juisl y4acTKa LIETH.

2. DnexkTpoaBmKyIias cuia. 3akoH OMa Juisi 3aMKHYTOH LENu.

3. Pabora u mourHocTh TOKa. 3akoH [xoynsa-Jlenma.

MaruuTtHoe none. DIeKTpO-MarHuTHas HHAYKLHS.

1. MarautHoe none. Muaykuns MarautHoro nosst. Cuna AMmepa.

2. JIBuKeHME 3apsHKEHHBIX YacTHUI] B MarHuTHOM noiie. Cuna Jlopenna.

3. MarHuTHBIN NOTOK. 3aKOH 3JIEKTPOMarHuTHOM HHAYKIMU. CaMOMHIYKIHSI. DHEPIHUsl MarHUTHOTO
OIS

MexaHnuecKue 1 IeKTpOMarHuTHbIE KoJdeOaHMsl.

1. l'apmonHnueckoe kosnebanne. Matematuueckuit MasTHUK. [IpyKUHHBIN MasTHUK.

2. Bonnsl. YpaBHeHue BOJHBL. J[JINHA BOJIHBL, 3BYKOBBIE BOJIHBI.

3. KonebarenbHblil KOHTYp. DJIeKTpOMarHuTHbIE KoJeOaH s, UX NepUuoJl. DIEKTPOMAarHUTHbIE
BOJIHBI.

Ontuka.

1. 3axoHBI OTpa)keHUs U NperaoMieHHs cBeTa. [lolHOe BHYTpEHHEEe — OTpaKEHHUE CBETA.

2. JIunzsl. [loctpoenue nzobpakeHus B auH3ax. Gopmyrna JIUH3BL

3. ducnepcus cera. UnTepdepeHus u qudpakiius CBETOBBIX BOJIH.

KBantoBast  Qusuka.

1. ®otorddext. YpaBaenue DitHmrerna 11 Gotorddexta. @OTOHBI. DHEPTHsl, Macca, UMITYJIbC
¢oroHa.

2. CtpoeHue aroma

Ne Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
n/m JIOCTH>KEHHSI KOMITETEHLIUN

OIIK-1.2, OIIK-1.3, OIIK-1.5, OIIK
-3.1, OIIK-6.11, OIIK-11.1, OIIK-
11.3

Conpotusienue matepraioB. OCHOBBI TEOPUH YIIPYTOCTH U
IJIaCTUYHOCTHU

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK

2 |CrpourenpHas dpusika -3.1, OIIK-3.5, OIIK-6.2, OIIK-6.12




CrpourenbHbie MaTepuaibl. Yactp 2

OIIK-3.4, OIIK-3.12

MexaHuKa KUJIKOCTHU U raza

OIIK-1.1, OIIK-1.2, OIIK-1.3

CrpoutenbHas MEXaHUKa

OIIK-1.2, OIIK-1.3, OIIK-1.4, OIIK
-1.5, OIIK-1.8, OIIK-3.1, OIIK-6.11,
OIIK-11.1, OIIK-11.3, OIIK-11.6

DNEKTPOTEXHUKA U ANEKTPOCHAOKEHHE

OIIK-3.2, OIIK-3.6, OIIK-3.13,
OIIK-6.2, OIIK-6.10, OIIK-4.6

I/IH}KeHepHaﬂ OKOJIOI'UA B CTPOUTEIIBLCTBE

OIIK-1.1, OIIK-1.9, OIIK-3.11,
OIIK-6.16

Mertponorus, CTaHIapTH3AIM, CePTUPHUKAIMS U YIPaBICHHUE
Ka4eCTBOM

OCHOBBI HAYYHBIX HUCCIEAOBAHUMN
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[ToaroroBka Kk mpoueaype 3alMThl U 3alUTa BBITYCKHOM

KBaJTM(PUKAITMOHHON pabOTHI

VK-1.1, YK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-2.5, VK-3.1,
VK-3.2, VK-3.3, VK-3.4, VK-4.1,
VK-4.2, VK-4.3, YK-4.4, VK-5.1,
VK-5.2, VK-5.3, VK-6.1, VK-6.2,
VK-6.3, YK-7.1, YK-7.2, VK-7.3,
VK-7.4, VK-8.1, YK-8.2, VK-8.3,
VK-8.4, VK-9.1, YK-9.2, VK-9.3,
VK-9.4, VK-9.5, VK-10.1, YK-10.2,
VK-10.3, OTIK-1.1, OTIK-1.2, OTIK-
1.3, OTIK-1.4, OTIK-1.5, OTIK-1.6,
OIIK-1.7, OTIK-1.8, OTIK-1.9, OTIK-
2.1, OTIK-2.2, OTIK-2.3, OTIK-3.1,
OI1K-3.2, OTIK-3.3, OTIK-3.4, OTIK-
3.5, OTIK-3.6, OTIK-3.7, OTIK-3.8,
OI1K-3.9, OTIK-3.10, OTTK-3.11,
OI1K-3.12, OTTK-3.13, OTIK-3.14,
OIIK-4.1, OTIK-4.2, OTIK-4.3, OTIK-
4.4, OTIK-4.5, OTIK-4.6, OTIK-5.1,
OIIK-5.2, OTIK-5.3, OTIK-5.4, OTIK-
5.5, OTIK-5.6, OTIK-5.7, OTIK-5.8,
OI1K-5.9, OTIK-5.10, OTTK-5.11,
OIIK-6.1, OTIK-6.2, OTIK-6.3, OTIK-
6.4, OTIK-6.5, OTTK-6.6, OTIK-6.7,
OI1K-6.8, OTIK-6.9, OTIK-6.10,
OIIK-6.11, OTTK-6.12, OTIK-6.13,
OIIK-6.14, OTTK-6.15, OTIK-6.16,
OIIK-6.17, OTTK-6.18, OTIK-7.1,
OIIK-7.2, OTIK-7.3, OTIK-7.4, OTIK-
7.5, OTIK-8.1, OTTK-8.2, OTIK-8.3,
OT1K-8.4, OTIK-9.1, OTIK-9.2, OTIK-
9.3, OTIK-9.4, OTTK-9.5, OTIK-9.6,
OI1K-9.7, OTIK-9.8, OTTK-9.9, OTIK-
9.10, OTIK-10.1, OTTK-10.2, OTIK-
10.3, OTIK-11.1, OTIK-11.2, OTIK-
11.3, OTIK-11.4, OTIK-11.5, OTIK-
11.6, TIK-1.1, TTK-1.2, TIK-1.3, TIK-
1.4, TIK-1.5, TIK-1.6, TIK-1.7, TIK-
1.8, TTK-2.1, TIK-2.2, TIK-3.1, TTK-
3.2, TIK-3.3, TIK-4.1, TTK-4.2, TIK-
4.3, TIK-4.4, TIK-5.1, TIK-5.2, TIK-
6.1, TIK-6.2, TIK(ID)-1.1, TIK(I)-1.2,
MK (1D)-1.3, TIK(ID)-1.4, TIK(IT)-1.5

11

Hayuno-uccnenoBarenbckas padbora

IK-3.1, I1K-3.2, T1IK-3.3




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYI0O Pa00Ty 00y4aroIuXCcs

Cemectp
3 Hux yacel Ha
Bup yaeOHoit paboTh Beero IIPAKTUYECKYIO
4acoB 1 2
NOATOTOBKY

KonTakTHas pa6ora 112 48 64
Jleximonnsie 3ansarus (JIek) 48 0 16 32
Jlaboparopusie 3austus (JIad) 32 0 16 16
[Ipaktuueckue 3ausatus (IIp) 32 0 16 16
HWHasi KoHTaKTHasi pa6oTa, B TOM YHCJIe: 0,25 0,25
KOHCYJIBTAIllMH 10 KYpCOBOH paboTe (IIPOoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3a4era,
3adeTa ¢ OICHKOM; 3alIiTa KypCOBOU pabOTHI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 0.95 0.95
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya ' '
Yachl HA KOHTPOJIb 30,75 4 26,75
CamocrositebHast padora (CP) 109 56 53
O01masi Tpy10eMKOCTb TUCHUILIMHBI (MOTYJIA)

qacel: | 252 108 144

3aYeTHbhIC eNHULBI: 7 3 4




5. Conepxkanue QM CHUILIMHBI (MOAYJIs1), CTPYKTYPHUPOBAHHOE 1O pa3jaeaM (TeMaM) ¢ yKa3aHueM

OTBECACHHOI'0 HA HUX KOJINYECTBA AaKAACMHUICCKHUX YaCOB U BH/10B y‘lCﬁHbIX 3aHATHH

5.1. TemaTuveckuii 1IaH TUCIUIUIMHBI (MOJTYJIS)

KonTtakTHast paboTta (110 yueOHBIM

3aHATHSIM), Yac. Kox
o UHAUKaTOP
= a
Ne Pa3nensl IMCLMIUIHHBI § TeKIH I3 P CP Beero, OCTHIKEHHU
) qac.
QO M3 HUX M3 HUX U3 HUX !
Ha Ha Ha KOMIICTCHI]
BCETO TpaKTH- BCEro TpaKTH- BCEro TpaKTH- nun
YECKYIO YECKYIO YECKYIO
moaro- moaro- noaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®usnueckue OCHOBBI
MEXaHUKH
VK-1.1,
11 KunemaTtuka mocrymnarenbHOTo 1 2 9 5 4 10 OIIK-1.1,
Y BpAILIATEJIbHOTO JBUKCHUS OI1IK-1.2,
OIIK-1.3
VK-1.1,
JInHaMyKa oCTynaTebHOTO U OIIK-1.1,
12 BpaLaTEIILHOTO JIBUKECHUS 112 2 2 6 12 OIIK-1.2,
OIIK-1.3
VK-1.1,
OIIK-1.1,
1.3. | Pabora, momHOCTh 1 3HEprus. | 1 2 2 2 4 10 OTIK-1.2,
OIIK-1.3
VK-1.1,
14 MexaHnuka BpalaTeJIbHOTO 1 2 2 3 8 15 OIIK-1.1,
JBUKEHUS TBEPJOTO Tela. OIlIK-1.2,
OIIK-1.3
VK-1.1,
. OIIK-1.1,
1.5. | ®usuka xonebaHuii ¥ BOJH. 1 2 2 1 10 15 OIIK-1.2,
OIIK-1.3
2. |2 paznen. MonexynsipHast
¢u3MKa 1 TepMOJIUHAMUKA
VK-1.1,
OCHOBBI MOJIEKYJISIPHO- OIIK-1.1,
2.1 KMHETUYECKOU Teopuun 112 2 3 10 17 OIIK-1.2,
OIIK-1.3
VK-1.1,
OIIK-1.1,
2.2. | OCHOBBI TEPMOJUHAMUKHU 1 2 2 2 4 10 OITK-1.2
OIIK-1.3
VK-1.1,
Cratuctuueckas usmka. OIK-1.1
2.3. | Cratuctuyeckas (husuka. 1] 2 2 1 10 15 )
SIBneHuns mepeHoca OINK-1.2,
" peroca. OIK-1.3
3. |3 paznmen. Konrpois
VK-1.1,
3aueT. PU3NUECKHE OCHOBEI
OIIK-1.1,
3.1. | MexaHuku. MonekymsipHas 1 4
¢u3uKa 1 TepMOIUHAMHKA OTIK-12,
PMOA OITK-1.3




4. |4 pa3men. DnekTpruuecTBo U
MarHeTH3M
DneKTpoCTaTHKA. Oylﬁgili
4.1. [ DnexTpuueckoe 1nojie B 7 OHK-llZ,
BaKyyMe. T
OIIK-1.3
DnekTpocTtaTuka. [IpoBogHukmn Oyl'ﬁg-ili
4.2. | ¥ TUPICKTPUKHU B 2 OHK-ZI..Z,
AIEKTPUICCKOM TI0JIC. OITK-1.3
VK-1.1,
. OIIK-1.1,
4.3. [T1oCcTOSIHHBII TOK 11 OIK-1.2
OIIK-1.3
VK-1.1,
OIIK-1.1,
4.4. | MarautHoOeE 1I0JIe B BaKyyMe. 11 OIIK-1.2,
OIIK-1.3
VK-1.1,
45 JleicTBMe MarHUTHOTO IOJISI Ha v OIIK-1.1,
" | nBrKyImIMecs 3apsiabl U TOKU. OIIK-1.2,
OIIK-1.3
YK-1.1,
16 MarauTHEBIE CBOIICTBA 6 OIlK-1.1,
" | BemtecTBa. OIIK-1.2,
OIIK-1.3
VK-1.1,
OIIK-1.1,
4.7. | DnexTpoMarHuTHAsE MHIYKIIHS 7 OIK-1.2
OIIK-1.3
VK-1.1,
48 OcHoBbI TeOpuu Makcesia 7 OIIK-1.1,
" | tst aIeKTpOMAarHUTHOTO TOJIsS OIlK-1.2,
OIIK-1.3
5. |5 paznen. BonHoBas onTuka
VK-1.1,
OIIK-1.1,
5.1. |Untepdepenius cpera 8 OITK-1.2,
OIIK-1.3
VK-1.1,
OIIK-1.1,
5.2. | Audpakmms cBera 8 OTTK-1.2,
OIIK-1.3
VK-1.1,
OIIK-1.1,
5.3. |Honspu3amus cBeTa 9 OITK-1.2,
OIIK-1.3
6. |6 pasmen. DieMeHThI
KBaHTOBOH (PM3WKH aTOMOB U
MOJIEKYJT
VK-1.1,
6.1 TernnoBoe u3iy4eHue u ero 6 OIIK-1.1,
" | 3akoHBI OIIK-1.2,

OIIK-1.3




YK-1.1,
KBanToBas mpupoaa OIIK-1.1,
6.2. 2 1 2 7
W3IIy4YCHHUS. OIlK-1.2,
OIIK-1.3
VYK-1.1,
[TnanerapHas Moziens aToma OIIK-1.1,
6.3. bopa-Pesepdopna 2 2 4 10 OIIK-1.2
Ly
OIIK-1.3
. YK-1.1,
DneMeHTbl KBaHTOBOM
OIIK-1.1,
6.4. | MexaHUKHU. YpaBHCHUE 4 6
[Ipenunrepa OIIK-1.2,
OIIK-1.3
VYK-1.1,
. OIIK-1.1,
6.5. | DnemMeHTHI sifepHON QU3UKH 1 2 5) OITK-1.2,
OIIK-1.3
7. |7 paznen. Kontpons
DK3aMeH. DJIEKTPUUECTBO U YK-1.1,
MarHeTusM. BosHoBas onTuka. OIIK-1.1
7.1. . 27 ’
DJIeMEHTHI KBAaHTOBOU (DU3HKH, OIIK-1.2,
aTOMOB M MOJIEKYII. OIIK-1.3
5.1. JIexuuu
Ne | HammenoBaHue pazaena N
. HanmeHoBaHue U KpaTKOe CoJiepKaHue JIEKLIUH
pasn Y TEMBI JICKIIHIA
Kunemarnka moctynaTesbHOTO U BPALIaTeIbHOTO IBUKECHUS
IIpenmer kunematuku. Cuctemsl oTcuéra. CriocoObl 3aJaHusT JBUKEHUS
Knnemaruka MaTepuanbHOi Touky. CpelHue, MTHOBEHHBIE CKOPOCTH U YCKOPEHHUS.
1 | WOCTYHATCIBHOTO H | HopmanpHoe U TaHTeHIMaIbHOE yckopeHus. Knaccupukanus ABuKeHuit
BpallaTeILHOro MarepuaibHON Touku. Kunemaruka aGconoTHo TBEporo Tesa. CBasb
ABHKCHI MESKILY JIMHEWHBIMHU U YTJIOBBIMH XapaKTEPUCTUKAMU TeJa TIPU €TO
BpAICHUH.
JInHaMuKa MOCTYNaTeIbHOTO M BPAIaTeILHOTO JABIKCHHS
OcHOBHOE ypaBHEHHE TWHAMHKH ITOCTYIIATEIBHOTO JIBUKCHUSI.
Hunamixa [Ipeo6pa3zoBanus ["anunes. MexaHnueckuil IPUHLIAIT OTHOCUTENBHOCTH.
2 TIOCTYHATCIBHOTO M | Cyerema MaTepuanbHBIX TOUEK. 3aKOH COXpaHEHHs UMIynbca. LlenTp
BpalllaTeIbHOro Macc. YpaBHEHHE JBUKEHHUs LIEHTpa Macc. J[BH>KEHHUE Tella IEpEMEHHOMN
ABHKCHUS Macchl. ['paBuTaninonHoe noje 3emid. J{BukeHue Tel B rpaBUTAllMOHHOM
nosie 3emau. Hesecomocts. Cuia TpeHUs M yOpYrocTH
PaboTa, MOILITHOCTB U SHEPTHUS.
PaboTa nmocrostHHOI 1 nepeMeHHoi cuibl. MontHocTs. Kunetnueckas
sHeprus. Teopema 06 M3MEHEHUH KHHETHYECKOU IHEPTUH.
3 Pabora, MowsocTs 1 KoHcepBaTuBHbIE U HEKOHCEpBAaTUBHBIE CUJIBL. [loTeHIIMANbHAS SHEPTUSI.
OHCPIHL. CBsI3b MEXly CHIION U BHEprueil noTeHuuaisHoro nois. [Ipumepst
HaXO0XKJICHUS MOTEHIMAIBHON SHEPTHH.
3aKOH COXpaHEeHUsI MEXaHHUUECKOW YHEPTUH.
MexaHuKa BpaIlaTeIbHOTO JBMXKEHUS TBEPIOTO Tela.
JluHaMuKa MOCTYNaTeIbHOTO ABHKEHHS TBEPAOTO Tena. MoMeHT
Mexanmka umnynbca. MomeHT cuiibl.  OCHOBHOE YpaBHEHUE TUHAMUKH
4 BpAIIATENBHOTO BpaIaTEeIbHOTO ABHKEHHS
JIBIOKEHNs TBeporo | OTHOCHTENIBHO TOUKH. 3aKOH COXPAHEHUS MOMEHTA UMITyNbca. MomeHT
Tena. nnepuuu. Teopema Ilteiinepa. [IpaBuno agautuBHOCTH. OCHOBHOE
ypaBHEHHE JAMHAMHUKH BpPAIATEbHOTO ABM)KEHUSI OTHOCUTEIBHO
HEenoJABWKHOU ocH. Pacuét MmomenToB nHepiun. Kunernueckas sHeprus




Bpatnaroiierocs tena. Pabora cuiisl pu BpalieHUH Tel

dusnka KosebaHuii u
BOJIH.

®usnka kojaeOaH U BOJIH

CB0001HbIE TApMOHUYECKHE KOJICOaHUs U UX XapakTepucTUkh. CloxeHne
OJINHAKOBO HAIPAaBJIEHHbBIX U B3aMMHOIIEPIICHIUKYIISIPHBIX
rapMoHnveckux konebanuii. Auddepenunansnoe ypaBHeHue
rapMOHUYECKUX KOJIeOaHHH 1 ero pemeHne. DHeprus rapMOHUYECKUX
kosiebanuil. [Ipocteie KonebaTenbHbIe CUCTEMBI (TIPYKHUHHBIMH,
MaTeMaTHYeCKUH 1 (PU3NIECKUN MasITHUKH). 3aTyXalolue
rapMoHudeckue konedanus. Koappurment 3aryxanus u
JorapupMHUECKUI TEKPEMEHT 3aTyXaHus. BeIiHyX/IeHHbIE KoJeOaHMsl.
Pe3onanc. Pactipoctpanenue konebanuii B ynpyroi cpene. YpaBHeHHe
IIJIOCKOM BOJIHBL. BOJIHOBOE ypaBHEHME. BOJIHOBOM IEPEHOC SHEPIUU U
€ro XapaKTEPUCTUKHU: NTOTOK, IIJIOTHOCTH [TIOTOKA, UHTEHCUBHOCTh. Da3oBas
U TPYNIIOBasi CKOPOCTH BOJH. MHTEpdepentms ynpyrux Boiad. Crosune
BOJIHBI.

OCHOBBI MOJICKYIISIPDHO-
KHUHETUYECKOMH TCOPUU

OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUH.

CTaTUCTUYECKUNA U TEPMOJIMHAMUYECKUI METO/Ibl UcceoBanus. Macca u
pa3mep Mousekyil. TepMoanHamuueckas cucrteMa. Temneparypa.
Nneanbuslii ra3. 3akon boitns-MapuotTa. 3akon I'eit-JIroccaka, 3aKkoH
[Tapss. 3akoH ABorajpo. YpaBHEHHE COCTOSIHUSA UJICAJIBHOTO Ta3a.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUHU UCATbHBIX
ra3zoB. CpeJHss KBapaTU4HAsI CKOPOCTh MOJIEKYJI MICAIbHOTO T'a3a. 3aKOH
BosnbiiMana o paBHOMEPHOM paclpeieICHUH YHEPTUM IO CTEIEHAM
CBO0OIbI (3aKOH paBHOpactpeeneHus ). 3akoH [lanpToHa. YpaBHeHue Ban
-nep-Baansca

OCHOBBI
TEPMOJIUHAMUKHU

OCHOBBI TEPMOIMHAMUKH

Buytpennss sneprus. Pabota uaeanbHOro rasza npu U3MEHEHUH 00bEMa.
Pabota rasa B nzonpoueccax. [lepoe Hauano TepMOAMHAMUKHY.
[TpuMmeHeHne nepBoro Hayajga TEPMOJANHAMUKH K U30IIPOLIECCaM.
TennoémkocTs. Annabatudeckuil mpouecc, ypaBHeHHe, K03 duiueHt
ITyaccona. Kpyrosoii npouecc (muki). KITJI muxmna. Bropoe Hauano
TepMoiuHaMUKH. [ToHATHE 006 00paTUMBIX U HEOOPATUMBIX Ipolleccax.
[Mukn Kapno. KII/I uuxna Kapro. Hepasenctso Knaysuyca. OuTponus.
M3MeHeHne SHTPONUH ITPU U30MpolIeccax ¢ UAealbHbIM razom. T-S-
nuarpamma. JlokazarensctBo Teopemsl KapHo. TepMoanHamuueckas
BEPOSITHOCTb COCTOSIHMSL CUCTEMBI (CTaTUCTUUYECKH Bec). TpeThe Havyaso
TepmoarHamMuku. Teopema HepHcra.

Cratucrtrueckas
¢u3zuka.
Cratucrtrueckas
busuka. SABneHus
nepeHoca.

Craructuueckas pusuka. SIBneHus nepeHoca.
ITonsTHE O cTaTHCTHYECKOM pactpeneneHnn. Pacnpenenenue Makcsenia.
Pacnpenenenue bonbiimana. bapomerpuueckast popmyina.
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DJIEKTPOCTATHKA.
DJIEKTPUUYECKOE MOJIE B

BaKyyMe.

DJIEKTPOCTATUKA. DIIEKTPUUYECKOE MOJIE B BAKYyME.

DJIEKTPUUYECKUH 3apsii U €r0 CBOMCTBA. 3aKOH COXPaHEHHUS
AJIEKTPUYECKOTO 3apsfa. B3auMoaeicTBue JIEKTPUUECKUX 3apsI0B B
Bakyyme. 3akoH Kynona. Dnekrpocrarnueckoe nosie. HanpskeHHOCTh
noJisi. CUJIOBBIE JIMHUY JIEKTpUUecKoro noist. ['paduueckoe
IIPEICTABIICHHE JIEKTPOCTaTHUECKUX nmojer. IloTok BekTropa
HaIPSHKEHHOCTH ¥ MHAYKIIMH YJIEKTPOCTATHIECKOTOo mojisi. Teopema
Octporpaackoro-I'aycca. Pabota cui mosist mpu nepeMenieHns 3apsija.
Hupkynsmus Bexktopa E. [Torenunan. [ToreHuman nosst cucTeMsl
TOYEUHBIX 3aps10B. CBsI3b MEXKTY HANIPSHKEHHOCTHIO SJIEKTPUUYECKOTO TTOJISI U
MOTEHITMATIOM. DKBHUIIOTEHIIMAJIbHBIE TTIOBEPXHOCTH. Pacuer
ANEKTPOCTATUUECKOTO TOJIsI, CO3IAHHOTO 3aPsHKEHHOW HUTHIO (TIPUHITUIT




cyneprosuiun). [Ipumenenne Teopemsr Octporpaackoro-I'aycca k
pacuéTy mons
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DNEeKTpOCTaTHKA.
[IpoBogHUKY 1
JUDJIEKTPUKHU B

AIEKTPUYECKOM I10JIE.

OnekrpocTaThka. [IpoBOIHUKH U AMDIEKTPUKH B 3JIEKTPUUECKOM IIOJIE.
Onexrpuueckui qunoisb. [lone qunons. {unonas Bo BHELIHEM MOJE.
Hunexrpuku. [lonspuzanus ausnekTpukoB. OObeMHBIE U
IIOBEPXHOCTHBIE CBA3aHHbIE 3apsiibl. BexTop nosspusanuu.
JnsnexkTpuueckasi BOCHPUMMUYUBOCTb. [{U3JIEKTPUK BO BHEILIHEM
AIIEKTPUYECKOM I10JI€. BEKTOP 37EKTPUUECKOTO CMEILIEHUS
Jusnexktpuueckas npounaeMocts. Teopema ["aycca s Bekropos E, D,
P. CBsi3p MeX1y CBOOOHBIMH U CBSI3aHHBIMH 3apsiiaMu. Y CIIOBUS HA
TpaHUIle ABYX TUAIEKTPUKOB. [Ibe30addexTt. [IpoBogHNK B
JIEKTPOCTATUYECKOM I10JI€. DIEKTpUUECKasi EMKOCTb IPOBOIHUKA
(OnexrpoemkocTh). Pacuer anexrpoémMkocT. B3anmHuas EMKOCTS.
Konaencaropsl. [TapannensHoe coeqMHEHNE KOHIEHCATOPOB.
[TocnenoBarenbHOE COEAUHEHNE KOHIEHCATOPOB. DHEPI U U IUIOTHOCTh
SHEPTUHU AJIEKTPOCTaTUUECKOTro 1mojsi. Cuiia MpUTSHKEHUST 00KIIaI0K
KOH/IeHcaTopa. PaboTa sneKTpuyecKux CHl 10 M3MEHEHUIO KOH(UTYyparuu
KOHJIEHCATOopa.
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ITocTOosSHHEBIN TOK

[ToCTOSTHHBIN SAEKTPUUECKUN TOK

DIIEKTPUUYECKHI TOK, CHUJIa U TUIOTHOCTh TOKA. 3aKOoH OMa J1st
OJIHOPOJIHOTO ydacTka 1enu. ConpoTUBIIEHHE U TPOBOJIUMOCTh
MIPOBOJIHUKA. 3aBUCUMOCTb COIIPOTUBJICHUS IPOBOJHUKA OT TEMIIEPATYPHI.
CaepxnpoBoauMocTb. 3akoH Oma B quddepenunansHoit popme. Pabora u
MOIIIHOCTb TOKa. 3akoH J[xkoyinsa — Jlenna. TernnoBoe neiicTBue ToKa.
Croponnue cunsl. Hanpspkenue u anextpoasuxkymias cuia (9/[C). 3akon
OmMa 111 HEOJJTHOPOJHOTO YYacTKa LIETH B UHTETPaIbHOUN U
muddepeHmanbHoi Gpopme (0600meHHbIH 3akon Oma). Lemnu ¢
HUCTOYHUKOM TOKa. PazBerBiieHHbIC 1iemny, mpaBuia Kupxroda. BeiBoj
OCHOBHBIX 3aKOHOB 3JIEKTPUUYECKOTO TOKA B KIIACCHUECKOM TEOPHH
AIIEKTPONPOBOAHOCTHA METAJIOB.
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MaruutHoe noJe B
BAKyyMe.

MaruuTtHoe 1nojie B BakyyMe.

MarsnuTHoe 1oJje 1 ero Xxapakrepuctuku. 3akoH buo-Casapa-Jlannaca u
€ro NPUMEHEHUE K pacuyeTy MarHuTHOrO NoJisi. MarHurtHoe nose
IBUXKyIerocs 3apsiaa. Llupkymsus Bektopa B [] MarHUTHOTO 1O B
BaKyyme. MaruurtHsle 1oJis cojeHoua u topoua. Ilotox Bekropa
MarHuTHOM uHIyKIuH. Teopema ["aycca mst mons B [1.
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JleicTBE MAarHUTHOTO
TIOJIS HA JIBUKYLIHECS
3apsabl U TOKU.

JleiicTBME MarHUTHOTO TIOJIST HA ABFDKYIIIUECS 3apsi/Ibl U TOKH

3akon Amrmepa. BzanmoselicTBre mapauiebHbIX TOKOB. [leficTBre
MarHUTHOTO TIOJIA Ha ABIKYyIMiics 3apsa. Cuna Jlopenia. [Ipmkenne
3apsHKEHHBIX YaCTHI] B MATHUTHOM TOJIE. Y CKOPUTEIH 3apsKEHHBIX
yactull. Dpdext Xosta. Pabora o nepeMeiieH1o NpoBOAHUKA U
KOHTYpa C TOKOM B MarHUTHOM TIOJIE.
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Mar»uTtHsle CBOWCTBA
BEIIECTBA.

MarauTHbIE CBOMCTBA BEIIECCTBRA.

Hamaramyennocts. Hanpsik€eHHOCTh MAarHUTHOTO TMOJISA. Y CJTIOBUS Ha
TpaHMIlE pa3jena IByX MarHeTukoB. Kiaccudukamms MarHeTHKOB.
MarHuTHBIN THCTEPE3NC

16

DneKTpOMarHuTHas
WHTYKITHS

ONEeKTpOMarHuTHAsE UHIYKIIMSL.

Oneitel @apanes. SBneHus 31eKTpoMarHuTHOW nHAYKIKHU. [IpaBuio
Jlenna. 3axon ®apanes. Bpauenue paMku B MarHUTHOM nosie. Buxpeseie
TokH (TOKH DPyK0). MHIyKTUBHOCTh KOHTYpa. CaMOMHAYKIUS. TOKH MpH
pa3MbIKaHUU U 3aMBIKaHUY LieNU. B3anMHas nHAYKIMS.
Tpancpopmaropsl. DHEPTHsi MATHUTHOTO MOJIS
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OcHOBBI TEOpPUH
Makcsema s
AJIIEKTPOMATrHUTHOTO
OISt

OcHoBbI TeOpuM MakcBesia Ajsl 31eKTPOMAarHUTHOTO MOJIs

Buxpeoe anektpuueckoe nosie. Tok cmenieHus. Y paBHeHus MakcBemia
JUTSL JIGKTPOMArHUTHOTO TI0JIs B MHTETrpasibHOU (popme. CBolicTBa
BEKTOPHBIX MOJIeH. Y paBHEHU MakcBesuia 11 JI€KTPOMarHuTHOTO MMOJIs
B muddepennmanbaon hopme. JuddeperimansHoe ypaBHEeHNE
AIEKTPOMArHUTHOM BOJHBI. DHEPTHUS M UMITYJIbC AIEKTPOMArHUTHOM
BOJIHBI.
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WnTepdepennus creta

Wutepdepennms cBeta

[Tpeamer BomHOBOI onTuku. MHTEepdepentms ceeta. KorepentHsie u
MOHOXPOMAaTHYECKHUE BOJIHBI. Y CJIOBHE MaKCUMyMa U MUHUMYyMa
uHTepdepenmu. OnTuyeckas pasHOCTb X0/a BOJIH. MeTo/ bl HaOIr01eHUs
untepdepenimu. Muarepdepennns B TOHKUX MieHkax. MaTepdepenus Ha
kiauHae. Konbiia Hetorona. [Ipumenenus siBieHust uHTEp(EepeHLIn CBETa.
Hutepdpepomerp Kamena. Uarepdepomerp Panes. Uarepdepomerp
®uzo. UaTepdepomerp Maiikenbcona. Mareppepomerp @adpu — [epo.
IIpocBeTtiieHHE ONTUKMU.
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Hudpaxuus ceeta

Hudpaxuus ceera

Judpaxus ceta (OCHOBHBIE IOHATHS U onpenenenus). [Ilpunnun
['oitrenca-®penens. Meton 308 @penens. Judpakuus Openens ot
npocreimmx nperpa. Judpakuus OpayHrodepa Ha OTHON HIETH.
Hudpakuus Opaynrodepa va apyx mensx. Audpaxmus ot N meneit
(nudpakunonHas peuierka). Pazpemaroias cnocoOHOCTb CIIEKTPaIbHOIO
npubopa. Kpurepuii Penes. Jludpakuust Ha npocTpaHCTBEHHBIX
peLIETKax.
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[Tonsipusanus ceera

[Tonsipusanus ceera

EcrecTBeHHBIN U NOJIApU30BaHHbIN cBeT. [lonsgpusanusa ceera npu
OTPa)KEHUH U IIPEJIOMIICHUN HA TPAHULIE JBYX IUAJIEKTPUKOB. [[BOMiHOE
nyuenpenomiienue. [lonspuszanmoHHbie MPU3MBbI U TOJIAPOUABL. AHATN3
MOJISIPU30BAaHHOTO CBeTa. MICKyCCTBEHHAs ONITHYECKAst aHU30TPOIIUS.
Bpamenne nmiockoCcTy Noaspu3anui.
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TennoBoe u3irydeHue u
€ro 3aKOHBI

TemoBoe U3JIydeHUE U €0 3aKOHBI

TemioBoe U3JIydeHUE U €T0 XapaKTEPUCTUKU. DHEPreTHIECKas]
CBETUMOCTD, CIIEKTPAJIbHAS TNIOTHOCTh YHEPTE€TUYECKON CBETUMOCTH,
CHeKTpaslbHas MorJonareiabHas CHOCOOHOCTh, A0COIIOTHO YEPHOE TEIO.
3akoH Kupxroda. 3akonsl Ctedana — bonbiimana u cMelieHus Buna.
®opmyna Panes — [xunca. @opmyna [lnanka. Cesasp popmyssl [Inanka
C KJIACCHYECKHMMH 3aKOHAaMU TEIUIOBOrO U3ilydeHus. OnTudeckast
nupoMeTpus. TerIoBble HCTOUHUKH CBETA

22

KBanToBas npupona
U3ITy4EHUS.

KBaHTOBas mpupoja u3nydeHus.

®otoad¢ext. 3akoHb! BHelIHEro porodddexra. YpapHenue DitHiTeliHa
Juis BHelHero gotoaddexra. [Ipumenenue poroadpdexra. Macca u
umnynbsc ¢porona. Jlainenue ceera. dpdext Komnrona
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[TnaneTapHast MOJIENb
atoma bopa-Pesepdopaa

[Tnanerapnas monens atroma bopa-Pesepdopna

OTKpBITHE ACTUMOCTH aToMa. Mozenn atoma. 3aKOHOMEPHOCTH B
nuHenyaThix cnektpax. OmbsiT Pesepdopaa u bopa. [Toctynater bopa.
OnbITHOE MOJATBEPKICHUE TTOCTY1aToB bopa. OnbiT @panka u ['epia.
CKopocTh U paanyc OpOUTHI JIEKTPOHA B BOJOPOIOMOT00HBIX aTOMAaX.
DHeprus MMEKTPOHA B BOJIOPOAOTNOI00HBIX aToMax. CIIeKTp aToMa
Bozopojaa. JloctonHcTBa M HEocTaTKu Teopun bopa
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OneMEHTHI KBAHTOBOU
MEXaHUKH. Y paBHEHHUE
IlIpenunrepa

DJIeMeHTHI KBaHTOBOW MeXaHUKH. YpaBHeHue [lIpenunrepa
KopnyckynsipHO-BOJIHOBOM Jyalii3M CBOMCTB BelecTBa. Hekotopsie
cBoiicTBa BOJH e bpoiins. CooTHolleHne HeonpeneneHHocTeil. BonHoBas
GyHKIMS U ee cTaTucTUYecKuit cMbici. Y paBaenue Llpeaunrepa.
Vpasuenue lllpenunrepa nis crallOHApHBIX COCTOSHUM.




JIBrokeHre cBOOOTHOM YacTHIlbL. [[pUHITUTT MPUYMHHOCTH B KBAHTOBOM
MexaHuke. YacTuila B OTHOMEPHOUN MPSAMOYTOIbHOM "MOTEHIHATIBHON
sme" ¢ 6eckoHEeYHO BBICOKMMHU "cTeHkamu'". [IpoxoxaeHne 9acTUIlbl
CKBO3b MOTCHITMAIBHBIN Oapbep. TyHHEnbHBIN D deKT. JInHSHHBIH
TapMOHUYECKHUI OCIMJIIATOP B KBAHTOBOM MEXaHHKE. ATOM BOJIOPO/ia B
KBaHTOBOM MEXaHHUKE
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DNEeMEHTHI SepHOM
¢buzukn

DNeMEeHTHI SACpHON (HU3UKH

Pa3mep, coctaB u 3apsii aTOMHOTO sifipa. MaccoBoe U 3aps10BO€E YHCIa.
JledexT macchl ¥ 3Heprus cBs3u siapa. CIuH siipa U ero MarHUTHBIH
MOMeEHT. S nepHble cuiibl. Monenu siipa. PannoakTHBHOE U3ITydYeHUE U €T0
BUJIBL. 3aKOH PaIMOaKTUBHOTO pacnaja. [IpaBuna cmemieHusl.
3akoHOMEpHOCTH o-pacnana. B-Pacnaa. Heitpuno. I'amma-u3nyuenue u
ero coiictBa. PezonancHoe normiouienue g-usnydenus (3¢ ekt
Méccbayapa). Metobl HAOIIOACHUS U PETUCTPALIUU PATMOAKTUBHBIX
W3ITy4eHUH U 4acTHll. SliepHble peakllMi U UX OCHOBHBIC THIIBI.
[Tosutpon. b+-Pacmazn. DnekTpoHHbIH 3axBaT. OTKPHITHE HEUTPOHA.
SnepHbie peakiuy moj AeiicTBUEM HEUTPOHOB. Peakius geneHus sapa.
Lennas peakuus nenenusd. [lonsitue o simepHoit sHepreTuke. Peakius
CHHTE3a aTOMHBIX siiep. [Ipobnema ynpaBiisieMbIX TEPMOSIEPHBIX
peakuuii. Turbl B3auMo1eHCTBUIN 3IIEMEHTaPHBIX YaCTHUIL

5.2. [IpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

pJ::H U TEMBI [PAKTUYECKUX HaumenoBanue u cogepkanue NpakTUYECKUX 3aHITUI
3aHITUH
Kunematuka KunemaTuka nocTynaresnbHOro U BpalaTeJbHOTO JBHKEHUS
1 nocrynareisHoro u | Pelnenue 3amay mo TeMe: paBHOMEPHOE M HEPABHOMEPHOE
BpaIIaTeIbHOTO MPSIMOJIMHEIHOE ABM)KEHUE. J[BU)KeHUE M0 0aJIITMCTUYECKON TPAeKTOPHUH.
JIBIDKCHUS
JlnHamMuKa NOCTYNaTeIbHOTO U BPAIATENIbHOTO JIBHKEHUS
JluHaMHKa Pemenue 3aiay : 3akoHbl HbIOTOHA, CHJIa TSIKECTH, BEC TEJ, CUJIa
) IOCTYIIATEILHOTO U YOpYTrocCcTtu, CHJIbl TPCHUA. I/IMHYJ'II)C. 3aKkoH COXpPaHCHUS UMITYJIbCA.
BpAILATEILHOTO VYpaBHeHUE IBUKEHUS Tela IEPEMEHHOM MacChl. 3aKOH BCEMUPHOTO
TIBYOKCHUS Tsrorenus. [ paButanronHoe noje. Kocmuyeckue CKopocTu.
HeunnepuuanbHbie CHCTEMBI OTCUETA.
PaGota, MOLITHOCTB U HEPTHUSL.
PaGora, momraocTs 1 | Pelenue 3anau: Oueprus, padbora, MOIHOCTh. KuneTnueckas u
3 SHEprus. MOTEHIIUaIbHas YHEPTUU. 3aKOH COXpaHeHus sHeprun. [ paduueckoe
MIpe/ICTaBICHUE SHEPTUU. Y Jap aOCOIIOTHO YIIPYTUX M HEYPYTUX TETl.
MexaHuka BpalaTeabHOro IBUKEHUS TBEPAOrO Tena
MexaHuka Pemenue 3aga4: MOMEHT CHJIBI, MOMEHT UMITYJIbCA, MOMEHT UHEPLIUU.
4 BpAIATENHHOTO OcHOBHOE ypaBHEHHE IMHAMHUKHU BPalIaTEIbHOTO JIBH>KEHHS TBEPIOTO
JBUKEHHS TBeporo | Terna. Teopema Illteiinepa. Pabota mpu BpaiareabHOM JBUKEHHUH.
Tena. Kunernueckast sHeprus Bpaiaroiierocs reia. MOMEHT UMITyJIbCca U 3aKOH
€ro COXpaHEeHHs.
®usrka KonebaHuii 1 BOJIH
. Pemenue 3amau: [Napmonnueckue xkonebanus. [[nHaMuka rapMOHUYECKUX
5 Dusuka xonebanuii n konebanuit. [IpyXKuHHBIN, MaTeMaTHUYeCKUN U (U3HUUECKUN MasSTHUKH.
BOJIH. DHeprusi rTapMOHUYECKOT0 Kojiebanus. CokeHne rapMOHHYECKUX
KoJieOaHUH. 3aTyXaroIie U BEIHYKJIECHHBIE KOJICOaHMUs.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU
6 OcHoBBI MOTIEKyIAPHO- Pemenue 3anau: MaeansHplil ra3. YpaBHEHHUE COCTOSHUS UACATBHOIO rasa.

KMHETUYECKON TEOpUHU

OcHoBHOE YpaBHCHHC MOJ'ICI(y.]'IHpHO-KHHGTH‘ICCKOfI TCOpHU.

OCHOBEI

OCHOBBI TEPMOIMHAMUKH




TEPMOANHAMHUKN

Pemenue 3ana4: 3akoH paBHOMEPHOT'O pacipeieIeHHs SHEPTUH 10
CTeNeHsIM cBOOOIbI MOJIeKYI . TermnoTa, paboTa U BHYTPEHHSSI SHEPT Ul
[TepBoe Havamo TepMogMHAMUKH. TeTI0eMKOCTh Tra30B. A uabaTHBIN
npouecc. YpaBHenue Maiiepa. Ypasuenue [lyaccona. [loautponuyeckue
nporuecchl. Bropoe Hayano TepMoiMHaMUKH. DHTPOIUS B
tepmoarHamuke. HepaBenctBo Kiaysuyca. [{ukin Kapuo. KIIJ[ rerioBsix
JIBUTATEJIEH.

CraTuctuyeckas
buzuka.
CraTuctuyeckas
buzuka. SABneHuUs
nepeHoca.

Cratuctuyeckas ¢pusnka. SIBieHus nepeHoca.

Pewenne 3anau:IloHATHE O CTATUCTUYECKOM PACIIPEACIICHUH.
Pacnpenenenne Makcgemia. Pacnpenenenue bosibimana.
Bapomerpuueckas ¢popmyna.

10

DJIEKTPOCTaTHKA.
DNeKTpUUecKoe MoJje B
BaKyyMe.

DneKTpocTaTHKa. DNEKTPUUYECKOE M0JIe B BAaKyyMe.

Pemenue 3amau: 3akon Kynona. HanpsskeHHOCTB 3JE€KTPUYECKOTO MOJIA.
Teopema I"aycca. Pabota cun anexrpudeckoro nosis. [Torennnan. Csi3b
MEX1y HANPSKEHHOCTHIO MOJIS U MOTEHIIHAIOM. [IU3IeKTpuKY U mpo-
BOJIHUKH B JIEKTPUUYECKOM MoJie. EMKOCTh MpOBOHUKA. DHEPTUS
3JICKTPUICCKOTO TIOJIA.

12

ITocTOosSHHEBIN TOK

ITOCTOSIHHBIN 2IEKTPUYECKUN TOK

Pemenue 3anau: Cuna toka. [lnotnocts Toka. 3/1C. ConpoTuBienue
pOBOIHUKOB. 3akoHBI OMa B auddepeHnnanbHoi 1 HHTETPATbHOMI
dopme. Pabota u momHOoCTh TOKA. 3akoH Jxoymsa-Jlenia. [IpaBua
Kupxrocda 11t pa3BeTBICHHBIX LIETICH.

13

MarunuTtHoe nosie B
BaKkyyMe.

MarauTHoe 1oJjie B BAKyyMe.

Pemenue 3amgau: OnbiT OpcTeaa. MaruutHoe nosie. MarHUTHBIM MOMEHT
MarnutHas uaaykuus. 3akon buo-Casapa-Jlamnaca. [Tone npsimoro u
KPYTOBOI'O TOKOB. 3aKOH IIOJIHOT'O TOKaA.

14

JlelicTBUE€ MarHUTHOTO
MOJISL HA IBHOKYIIAECS
3apsbl U TOKU.

JleiicTBre MarHUTHOTO OJISL HA ABMIKYILKECS 3apsabl U TOKU

Pemenue 3anau: 3akon Amnepa. Cuna Jlopenna. /[BuxeHue 3aps>KeHHBIX
YacTHIl B MAarHUTHOM ToJie. PaMka ¢ TOKOM B MarHUTHOM TIOJIE.
MaruutHsblil notok. Pabota, coBepiiaemast mpu nepeMerieHnu
MPOBOJHUKA C TO-KOM B MarHuTHOM Mojie. Teopema ["aycca miis
MarHMTHOT'O TIOTOKa.

16

DneKTpoMarHuTHas
HHIYKIUS

ONEeKTpOMAarHuTHAsE UHIYKIIHS.

Pemenune 3anaq: 3akoH 3nmekTpoMarHuTHON nHAyKunu Papanes. [Ipasuno
Jlenna. Camonnaykuus. Buxpessie Toku. IHIYKTUBHOCTE KOHTYpA.
B3aumnas unnykuus. TpancdopmaTop. DHEprusi MarHUTHOTO TIOJISL.

18

WnTepdepennus creta

Wutepdepenums ceta

Pemenune 3anau: [IoHsATHE O KOPIYCKYJIAPHO-BOJIHOBOM AYaIU3ME.
KorepenTtasie BoiHbl. MHTEpdepenus. Y cinoBue MakcuMyMa 1 MUHUMYyMa
untepdepenimu. Murepdepennns B Tonkux mieHkax. Konbia HeroToHa.
[TpumeHeHus UHTEPPEPEHIIHH.

19

Hudpaxus ceeta

Judpaxuus csera

Pemenue 3anau: [Ipunnun I'roiirenca-dpenens. 30Hp1 PpeHens.
Hudpakuus Openenst Ha KpyriaoM oTBepcTUu u aucke. Judpaxius
O®paynrodepa Ha menu. Judpakuuonnas pemerka. Paspemniaromas
CIIOCOOHOCTH ONTUYECKUX MPHOOPOB.

20

Honﬂpmaun;{ CBCTa

[Tonsipuzanus ceera

Pemenue 3anau: EcrecTBeHHBIN 1 NOISpU30BaHHbIN cBeT. 3akoH Maitoca.
3akon bprocrepa. J[BoitHoe myuenpenomienue. dddext Keppa.
Bpaienre miockocTy nossipu3aluu.

21

TennoBoe U3nydyeHue u

TemoBoe HU3JTYy4YCHUC U €I'0 3aKOHBI




€I'0 3aKOHbI

Pemenue 3agau: XapakTepuCTUKH TEMIOBOTO U3JIyYEHUsI. 3aKOH
Kupxroda. 3akon Credana-bonbiimana. 3akon cMmenienns Buna. @opmyna
Panes-Jxxunca. @opmyna [nanka.

KBanToBas npupozna

KBanTOBas Ipupoa U3IIy4eHus.
Pemenwue 3anaq: 3akonsl BHENMHETO GhoTodddekra. YpaBHEHHE

22 OuinmreitHa s Gorodrddexra. [Ipumenenne hororddexra. Macca u
M3y CHHAL. umnynsc GoTtona. JlaBnenue cera. Dddext Komnrona u ero
3JIEMEHTapHasl TEOpUs.
I [Tnanerapnas moaens aroma bopa-Pesepdopnaa
23 JIaHCTapHAA MOLIGTb | peryenye 3anau: dopmyna banmsmepa-Punbepra. IToctynarsl Bopa. OmbiTs!

atoma bopa-Pezepdopna

O®panka u ['epua. Criextp aroma Bogopoa 1o bopy.

5.3. JJaGoparopubie pabOThI

HanmenoBanmne pasgcia

pﬁn U TeMbI JJa0OPaTOPHBIX HaunmeHnoBaHue u cojiepskaHue JIaOOpaTOPHBIX paboT
pabort
Kunemaruka Kunemarnka mocTynaTesbHOTO U BPAIIaTEIbHOTO JBIKEHUS
1 noctynareasHoro u | Onpenenenne o0beMa HUIMHIPA IIPU HOMOIIY IITAHT€HIUPKYJIs
BpaIaTeIbHOro
JIBYDKEHUS
JIMHaMuKa JlnHaMuKa MOCTYNaTeIbHOTO M BPAIIaTeIbHOTO JABIKCHHS
5 nocrynarensHoro u | Onpesenenue ycKopeHus CBOOOIHOr0 NaJeHus IIPU MOMOIIH
BPAaLIATEIILHOTO MaTeMaTHIECKOTO MasTHUKA
JIBYDKEHUS
3 Pa6ota, momaocTh 1 | PaboTa, MOLIHOCTE M SHEPrys.
SHEpTHSL. OmnpeneneHre MOMEHTa HHEPLUH € TIOMOIIbIO MasTHUKAa MakcBesuia
Mexanuka MexaHuKa BpaIIaTeIbHOTO JBMKEHUS TBEPIOTO Tea
4 BpaIaTeIbHOro W3yuenne OCHOBHOTO ypaBHEHHUS JMHAMHUKHU BPAIIATEIbHOTO JBH)KCHUS
JIBYKEHUS TBEPJIOTO
Tena.
. ®dusnka koaeGaHi U BOJIH
5 Pusmra Konebannii n N3yuenue pu3nyeckoro MasTHUKa
BOJIH.
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOI TEOpHH.
6 OcHoB5l MOJICKYTAPHO™ | Onpenenenne yHuBepcaTbHOil ra30B0ii MOCTOSHHOI U IIIOTHOCTH BO3IyXa
KMHETHYECKOH TEOPHH | 11ovier oy,
OCHOBBI OCHOBBI TEPMOJTUHAMUKH
! TepMOIMHAMHKH OmnpeneneHne OTHOLIEHUS TEINIOEMKOCTEN BO3/1yXa
Cratuctuueckas Cratuctuueckas ¢pusuka. SIBieHus nepeHoca.
¢uzuka. Omnpenenenne ko3 duiinenTa BA3KOCTH U CpeAHEN JITUHBI CBOOOIHOTO
8 CraTtuctuueckas npobera MoJIEKyJ BO3/1yXa
¢busuka. SBneHus
nepeHoca.
DJIeKTPOCTATHKA. DnexkTpocTaTHKa. DIEKTPUUECKOE M0JIE B BAKYyME.
10 | Dnekrpuueckoe mojue B
BaKyyMe. I'paduueckoe mpeacTaBIeHHE IIEKTPOCTATUIESCKOTO TTOJIS
ITOCTOSTHHBIN DIIEKTPUYECKHUM TOK
. HccnenoBanue 3aBUCUMOCTH MOIIIHOCTH, BBIACTSEMOH B LIETTH
12 HocTosHHELA TOK MOCTOSTHHOTO TOKa, U K03((UIMEHTA MOJIE3HOTO JICHCTBUS UCTOUHUKA OT
CHJIBI TOKA U BHEILTHETO CONPOTUBJICHUS.
MarHuTHOE 110JIe B BaKyyMe.
13 MarnuTHOE NONES B OmnpeneneHne ropu30HTAIBLHON COCTABISAIONICH HANPSKEHHOCTH

BaKyyMe.

MarHMTHOTO O 3eMIIH IIpU MMOMOIIHN TAHI'CHC-TAJIbBAHOMCTpaA.




JleficTBEe MarHUTHOTO

HeﬁCTBHC MAarguMTHOI'O IIOJIA Ha ABMXXYIIUECA 3apsAabl 1 TOKAH

14 [OJIs1 Ha ABWXKYILUECS I/I3y‘IGHI/Ie MarHuTHOTO 110JIa COJICHOHAA C IIOMOIIBIO JaTunKa XO0Ja.
3apAIBI U TOKH. Onpenenenue yaeabHOTO 3apsa AJIEKTPOHA METOIOM MarHeTpOHA
WuTepdepennus ceera
18 | u Ornpezenenue JIMHBI CBETOBOW BOJIHBI IPHU oMol KoJjel HeioToHa.
HTep(epenmus cBeta HccnenoBanue BOJHOBOTO MOJISI KOTEPEHTHBIX HICTOYHUKOB
Omnpenenenne ATUHBI CBETOBON BOJHBI C MOMOIIBIO OMIPU3Mbl DpeHens
Judpakuus cBeTa
19 N3ydeHue nazepHOro u3ay4eHus
Andpakuns ceera Omnpenenenue JUIMHBI CBETOBOW BOJHBI IPU TTOMOITH AUGPAKIIMOHHON
peleTKu
[Tonsapuzanus cBera
20 . N3ydyeHue HHTEHCUBHOCTH CBETA, MPONLICAIIETO YEPE3 MOJIAPOUIbI
OJIIpU3ALIs CBETA Onpenenenre KOHLIEHTPAIIMU PacTBOpa caxapa o BpalleHUIO MIJI0OCKOCTH
MOJIsIpU3aluu
21 TerioBoe HU3JIy4YEHUE U TenmoBoe H3JTY4YCHUC U €0 3aKOHBI
ero 3aKOHBI Ompenenenue nocrosinaot  Credana-bonbimana
29 KBanToBas npupona KBanToBas npupoaa U3J1ydCHUs.
M3JTydeHus. HaGmotenue u m3y4deHue BHEMHETO GoToddderra
[Tnanerapnas monxens aroma bopa-Pesepdopna
N3yueHue crekTpasbHOIO COCTaBa HEOHOBO-TEIMEBBIX UCTOUHHUKOB,
23 H_]'IaHeTapHa;[ MOJICIIb HCIIOJIb3YCMBIX B CBETOTCXHUKC.
atoma bopa-Pesepdopya | VIccnenoBanne CieKTpoB MOTIONICHHS U IPOITYCKaHHUSL.
Onpenenenue NJIMHHOBOJIHOBOM I'PaHUIIbI CIIEKTPA MOTJIOMICHUS U
BBIYHCIICHHE MOCTOSHHOM I1naHKa.
5 . DNeMEeHTHI SACPHON (HU3UKH
25 JICMCHTBI AACPHON | Cygrpre BOJIbT-AMIIEPHBIX XAPAKTEPUCTUK MOJYIIPOBOAHUKOBBIX IUOA0OB

¢buznkn

I/ISY‘IGHI/IG pa6OTBI MOJIYITPOBOAHHUKOBOT'O BBIIIPAMUTEIIA

5.4. CamocTrosTenpHas pabota 00ydaromuxcs

Ne | HanmeHnoBanue paznena .
ConeprkaHue caMOCTOSATEIBHON pabOThI
pa3x| OHUCLUMIUIMHBI U TEMBI
Kunemaruka Kunemarnka nocTynaTesbHOTO M BpallaTeJIbHOTO JBUKCHUS
1 nocrynarensHoro u | Bomonnenne M/I3. BeimonHenne pacy€ToB U BHIOJIHEHUE OTYETA 110
BpaIlaTEILHOTO nabopatopHoit pabote
JBUKCHUS
Junamuka JIuHaMUKa MOCTyNaTeIbHOIO U BPAILATEIbHOIO JBUKEHUS
2 nocrymnarenbHoro u | Beimmonnenue MJI3. BeimonHenue pacy€ToB U BBINOJIHEHNE OTYETA 110
BpAILaTEIbHOIO 1abopaTopHoil pabote
JIBUKECHUS
PaboTa, MOLITHOCTB U SHEPTHUSI.
3 Pabora, momHoCTh M Bremmonnenue M/[3. BoinonHenue pac4€ToB U BBIIOIHEHUE OTUETA 110
SHCPTHA. nabopaTopHoii pabote
Mexanuka MexaHuka BpalaTeaIbHOTO ABUKEHUS TBEPAOrO Tea
4 BpalaTeIbHOro Bemonnenue M/I3. BeinosHeHne pac4€ToB U BBIIIOJIHEHNE OTYETA 110
JIBHKEHMS TBEPJOro  |7IabopaTopHO# paboTe
Tena.
. dusnka KojaeOaHUi 1 BOJIH
5 Dusnka xonebaHni 1 Boeimmonnenue M/13. BoinonHenue pac4€ToB U BBIIIOJIHEHNE OTUYETA 110
BOJH. nabopaTopHoii pabote
5 OCHOBBI MOJICKYJISIPHO- OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHUHN.

KMHETUYECKOU TEOPUHU

Bemmonnenue M/13. BoinonHenue pacy€ToB U BBIIIOJIHEHNE OTUYETA 110




nabopaTopHoOi paboTe

OCHOBBI TEPMOITMHAMUKH

7 OcroBbl Brimonnenue M/13. BoinonHeHue pacy€ToB U BBIMOJHEHUE OTYETA 110
TCpMOAMHAMHUKH nabopaTopHoi padboTe
Craructuueckast Cratuctuueckas ¢pusuka. SIBieHus nepeHoca.
busuka. Boinonnenue 1J13. BolnnosiHeHne pacd€ToB U BBIIIOJIHEHHUE OTUYETA 110
8 CrarucTruyeckas nabopaTopHoi paboTe
¢dusuka. SBneHus
IepeHoca.
DIIEKTPOCTAaTUKA. DIIEKTPUUECKOE T0JIE B BAKYyMe.
DJIEKTPOCTaTHKA.
10 | Dnexrpuyeckoe 1oJje B .. N
p Beimonunenue N/13. BeimonHenne pacu€ToB U BBIOJIHEHUE OTYETA 10
BAKYyME. N
nabopaTopHoi paboTe
IToCTOSAHHBIN JIEKTPUUYECKUI TOK
12 IMocToSHHBINM TOK Beimonuenue N/13. BeimoaHenne pacué€ToB U BBIOJIHEHUE OTYETA 10
nabopaTopHoi paboTe
M MarauTHoe 1oJjie B BAKyyMe.
13 arHuTHOC IOJIC B Brimonnenue M/13. BoinonHeHue pacu€ToB U BBIMOJHEHUE OTYETA 110
BaKyyme. nabopaTopHoi pabore
JeiictBre MarauTHOTO |/l€HCTBUE MATHUTHOIO MOJISL HA JBMKYIIIMECS 3aps/Ibl U TOKH
14 IO/ HA JBHKYIMECS Brimonnenue MJ13. BoinonHeHue pacy€ToB U BBIMOIHEHUE OTYETA 110
3apsbl ¥ TOKH. Ha60paTOpHOﬁ pa60Te
M . MarsuTHbIE CBOMCTBA BEIIECTBA.
15 arHUTHBIC CBOMCTBA | By o henme WJI3. BoinosHenue pac4€ToB U BBITIOJIHEHHUE OTUETA 110
BeliecTsa. nabopaTopHoOi paboTe
3 DJIEKTPOMAarHuTHasE UHYKIU.
16 JICKTPOMarHuTHas Beimonnenue N/13. BeinonHeHne pacuyéToB U BBIOJIHEHHUE OTYETA 10
HHAYKIHA nabopaTopHoii pabote
OcHOBBI TEOpUU OcHoBHI TeOpur MakcBeruia Jyuist 2JIEKTPOMarHUTHOTO TOJIs
17 Makcseiuia s Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMOJHEHNUE OTYETA 110
3JIEKTPOMarHuTHOrO  |J1abopaTopHOM paboTe
IIOJISt
WnuTepdepenmus creta
18 | Unrepdepenuus ceera Boinonnenune MJ13. BeinonHeHne pacy€éToB U BBINOJHEHUE OTUETA 11O
nabopaTopHoii pabote
Judpaxkuus ceera
19 Judpakuus cBeTa Boinonnenune MJ13. BeimonHeHne pacy€ToB U BHINOIHEHUE OTUETA 1O
nabopaTopHoii pabote
[Tonsipusanus ceera
20 [Monspusanus cBeTa Brmonuenune N/13. BeimoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
nabopaTopHoOi paboTe
T TermoBoe U3Iy4EeHHE U €r0 3aKOHbI
21 CITOBOC M3TYHICHUC U | Bk iHenme NJ13. BeinmosHeHne pacy€TOB U BBITIOJIHEHHUE OTUYETA 110
Cro 3aKOHBI nabopaTopHoOi paboTe
K Buemnuit poroaddext. Ipdext Komnrona
22 BaHTOBAN MPUPONIA | Byinonmenne MJI3. BelmoHeHNe pacyéToB U BHIIONHEHHE OTUETA IO
M3ITyHCHH. nabopaTopHoii pabote
H [Tnanerapnast moaens aroma bopa-Pesepdopna
23 HaHETapHSﬂ MOICIE By nonHeHne N/13. BeinonHeHne pacu€ToB U BHINIOJIHEHHE OTYETA MO
atoma bopa-Pesepdopa | ;,50paroproii padore
24 DJIEeMEHTHI KBAHTOBOW | DJIEMEHTBI KBAHTOBOM MexaHUKHU. Y paBHeHue lllpennnrepa

MEXaHHUKH. Y PaBHECHUE




[lIpenunrepa

Brmonuenue N/3. BeimoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
nabopaTopHoOi paboTe

25

DnEeMEeHTHI siIepHON
buzuKu

DJIEMEHTHI SiIepHON (PU3UKHI
Beimonunenune N/13. BeinoaHeHre pacu€ToB U BBITOJIHEHHUE OTYETA 110
nabopaTopHoOi paboTe




6. Meroauveckue MaTepuaJibl JJIsl CAMOCTOATEILHON padoThl 00y4aAIOIIMXCS MO AU CIUIINHE
(MoayJi10)

[IporpamMMoi AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEACHUE JICKIIMOHHBIX 3aHITHI, HA KOTOPBIX JAeTCs
OCHOBHOM CHCTEMAaTU3UPOBAHHBIM MaTepra, U MPAKTUYECKUX 3aHATUN, IPEAIONAraloIINX 3aKPETICHHE
M3YYEHHOTO MaTepuana u (GopMUpOBaHHE, y 00y4aIOIIUXCsl, HEOOXOAUMBIX 3HAHUN, YMEHUI U HaBBIKOB.
Kpome Toro, BasxHEHIIIMM STarioM W3Y4YE€HUS TUCIUIUIMHBI SBJISETCS CaMOCTOsITeNIbHas paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

-IIOJIrOTOBKA K JIA0OPATOPHBIM 3aHSTUSIM;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- MMOJITOTOBKA K 3a4eTy ¢ oleHkoi (1 cem.) u sk3ameny (2 cem.).

3a10roM YCHeIIHOr0 OCBOEHUS ATON AUCLUHUILINHBI SBJISETCS 00s13aTEIbHOE MOCEIICHNE
JICKIMOHHBIX U MPAKTUUECKUX 3aHATHUH, TaK KaK MPOMYCK OJHOrO (TeM 0oJjiee, HECKOIbKUX ) 3aHATUH MOKET
OCJIOKHUTH OCBOCHHE Pa3/eIIOB Kypca.

[Tpuctynas Kk U3y4eHHUIO JUCHUTUIMHBIL, HEOOXOIUMO B TIEPBYIO OUEPEIb O3HAKOMHUTbHCS
conepxkanueM PITJI myist cryneHToB 0ouHON hOpMBbI 0O0yUYEHUS, a TAK)KE METOJUYECKUMH YKa3aHUSIMU 110
OpraHM3al1 CAMOCTOSATEIbHON PaOOTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

[Ipu noAroToBKE K NPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHUIO
JTUCITUTUIMHBI 00YJarOIIUMCST HEO0XO0TUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHH MaTepHall U IOIOJHUTh €T0 C YUETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

- IPY CAaMOCTOATEIbHOM U3YYEHUH TEOPETUUECKON TEMBI CIETIaTh KOHCIIEKT, UCIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

- BBIIIOJIHUTH IPAKTUYECKUE 3aJJaHKs B paMKax U3y4aeMOU TEMBI;

- OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME, Ucmoiib3ys MaTepuansl @OC, 1ubo rpynmnosbie
UHAMBHUyaJIbHbIE 3a/1aHUs, IOATOTOBJICHHBIE ITPEN0aBaATEIIEM;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTeCTallH.

WTtorom usyueHus: TUCHUIUIMHBI SBISETCS SK3aMEeH. DK3aM€eH MPOBOJAUTCS M0 PACIIMCAHHUIO CECCUU.
®opma npoBeaeHUs 3aHITUsI — ycTHass. CTyIeHTHhI, He MPOLIEAIINE aTTECTALUIO N0 IpaUKy ceccud,
JIOJIKHBI JIMKBUAUPOBATH 33/10J5KEHHOCTh B YCTAHOBJICHHOM HOPSJIKE.

7. OneHOYHBIE MaTePHAJIbI VIl IPOBEICHUs TEKYLIEro KOHTPOJIS YCIEeBaeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCcs M0 AUCHUIINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUITINHBI

Kox u HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
WHJMKATOpa KOHTPOJIUPYEMOM
n/m (Moyist) CcpeacTBa
KOMIICTESHITUH
1 KunemaTtuka nocrynarenbHOro u YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIH onpoc, TECTHI,
BpalIaTeIbHOTO JIBH)KEHUS OIIK-1.3 pelieHue 3aaau
2 JInHamMuKa noCTynaTreIbHOIo U YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
BpalIaTeIbHOTO JIBHXKEHUS OIIK-1.3 pelieHue 3aaau
3 | PaGoTa. MOLIHOCTS H SHEDIHS YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
» MO PrHA. OIIK-1.3 perieHue 3aaaq
4 MexaHuka BpalaTeabHOTO JBUKEHUS YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
TBEPJOTO Tea. OIIK-1.3 pelieHue 3aaau
. YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
5 |®usuka konaebOaHuii ¥ BOJIH.
OIIK-1.3 pelieHue 3aaa4
6 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIH ompoc, TECTHI,
TEOpuun OIIK-1.3 pelieHus 3aaad
7 | OCHOBBI TEPMOIMHAMUKH VK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIIA onpoc, TECTHI,




OIIK-1.3

pEmICHUC 3a1a4d

Craructuueckas ¢usuka. CtaTrucTuueckas

VK-1.1, OIIK-1.1, OIIK-1.2,

Y CcTHBINM Onpoc, TECTHI,

8 ¢dusuka. SIBIeHUs mepeHoca. OIIK-1.3 perieHue 3aaaq
9 3auer. uznyecKkre OCHOBBI MECXaHHKH. VYK-1.1, OIIK-1.1, OIIK-1.2, |TecrupoBanue. Y CTHBIN
MornexyssipHas pU3HKa U TEPMOIUHAMUKA OIIK-1.3 orpoc.
10 DNeKTpOoCTaTUKA. DIIEKTPUUECKOE TOJIE B VYK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
BaKyyMe. OIIK-1.3 penieHus 3aaaqy
11 DnekTpocTtatuka. [IpoBoaHukH 1 VYK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIA onpoc, TECTHI,
JUAJICKTPUKHU B AJICKTPUIECKOM TIOJIC. OIIK-1.3 perieHue 3a1aq
12 o . VYK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIH onpoc, TECTHI,
OCTOSTHHBIA TOK
OIIK-1.3 perieHus 3aaaqy
13 | Marnuthoe nose B Bakyyme. VYK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIA onpoc, TECTHI,
OIIK-1.3 perieHus 3a1a4y
14 JleiicTBMe MarHUTHOTO IIOJIS Ha VYK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIIA onpoc, TECTHI,
JBHOKYILAECS 3apAJibl U TOKH. OIIK-1.3 pelieHus 3aaa4
15 |Mm . YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
arHUTHBIC CBOMCTBA BEIICCTBA.
OIIK-1.3 penieHus 3aaa4y
16 | dnexrpomarnuTHas uHIyKIHA VYK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIIA onpoc, TECTHI,
OIIK-1.3 pelieHus 3a1a4
17 OcHoBbl TeOprM MakcBeiia Juist VYK-1.1, OIIK-1.1, OIIK-1.2, | YcTHBI# Onpoc, TECTHI,
3JIEKTPOMATHUTHOTO OIS OIIK-1.3 peleHus 3a1a4
18 | Murepdepenius ceera YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
OIIK-1.3 pelieHue 3aaa4
19 | Tudpparums ceera VYK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBIIA onpoc, TECTHI,
OIIK-1.3 pelieHue 3a1a4
20 | Monspusawus caera YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
OIIK-1.3 pelieHue 3ana4
21 | TemnoBoe nanyuenne u ero saxomsI YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBI onpoc, TECTHI,
OIIK-1.3 penieHue 3agau
22 | Keantosas npuposa nayucHus, YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBI onpoc, TECTHI,
OIIK-1.3 penieHue 3aaau
23 [TImanerapnas mogens aroma bopa- YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
Pesepdopna OIIK-1.3 pelreHue 3a1a4
24 DNeMeHThl KBAHTOBOM MEXaHHKH. YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBI onpoc, TECTHI,
VYpasuenue llIpeaunrepa OIIK-1.3 pelienue 3ana4
25 | remenThi sepHOi dH3HKH YK-1.1, OIIK-1.1, OIIK-1.2, |YcTHBII onpoc, TECTHI,
OIIK-1.3 pelieHue 3aaa4
IK3aMEH. INCKTPHICCTBO U MATHETHSM. VK-1.1, OTTK-1.1, OTTK-1.2, |VcrHuiit onpoc, TecTs,
26 | BoanoBas onTuka. JJIeMEHTBI KBAHTOBOM
OIIK-1.3 pelieHue 3aaa4

(bI/ISI/IKI/I, ATOMOB M MOJICKYII.

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaTepHallbl TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HE0OXOUMBbIE 1JI OLIEHKH 3HAHUI, YMEHHUI U HaBBIKOB U (MJIM) OMbITa MPOPECCUOHAIBHOMN JEITEeIbHOCTH,
XapaKTEepU3YIOMIMX ATAIbl POPMUPOBAHUS KOMIIETEHIIUNA B IIPOLIECCE OCBOCHUS IUCIUTIIMHBI

Jis ipoBepku c(hOPMHUPOBAHHOCTH MHIUKaTOpa AocTrxkeHus komrerenuu OITK-1.1, OTTK-1.2,
OIIK-1.3, YK-1.1:

3amaun

1. ITymst IeTUT TOPU3OHTAIILHO U TIOTMAIaeT B IIap, 3aKPETJICHHBIA Ha HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaer B HeM. Macca mynu B 1000 pa3 MeHbIIe Macchl mapa. PaccrosiHue oT nieHTpa mapa 10 TOYKH
noaseca |=1 m. Haiitu CKOpOCTH MyJH, €CITH CTEPIKEHD OTKJIOHMIICS Ha 30°.
2.Ilon neiictBuem kacatenbHOM cuibl 10 H, MaxoBuk octanaBnuBaetcs, cienaB 20 000pOTOB.
MaxoBUK cunuTaTh OAHOPOJHBIM AUCKOM. Pamnyc mucka R=20 cM, macca m=2 kxr. HaiiTu HaganbHYyIO
YaCTOTY BpaIleHUsI.
3. O6py4 Maccoii 2 kr u paaguycoMm 20 cM BpamaeTcs mo 3akony ¢=t3 -5t2+6t-2. Halitu MOMeHTHI




cuiel uepes Ic, 2 ¢ u 4 ¢ nmocie Hayana BpaueHusi. OTBETUTh YCKOPSIOIIME UM TOPMO3SIINE 3TH MOMEHTBHI.

MonekynsipHast GpuszuKa U TEPMOIMHAMHKA

4.0npenenuTh yAETbHYIO TEIIIOEMKOCTh Ta30B: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.I1pu “30TepMHUUECKOM pacUIMpeHrun 00beM raza ypennumics B 3 paza. Ha ckoibKo U3MEHUIOCh
JaBJCHHE, €CIU HadyalbHOe naBjaeHue osu10 420 klla?

6.1Ipu Y® obnydyeHnn 1ByXaTOMHOTIO ra3a gasieHue yBenunuuiochk co 100 klla mo 150 xIla. Kakas
JI0JIs1 MOJIEKYJI Ta3a pacrnanach?

7. Ilpn agnabaTHOM C)KaTHUU 2 MOJIeH KHCIIopoJa Oblia copepieHa padora 415,5 [x. Bo ckonbko
pa3 yBenm4wioch aasieHue raza? Koneunas temmneparypa 300 K.

DNEKTPUUECTBO U MAarHETU3M

8.Yetnipe 3apsaaa q1=02=2 K, q3=04=4 uKn HaxoasTcs B BepIIMHAX KBajapara co CTopoHoi a=10
cM. Haiitu HanpsbKeHHOCTh M OTEHIUAI JIEKTPUYECKOro MOoJId B LIEHTPE KBaipara.

9. Yernipe 3apsaa q1=02=2 uKun, q3=04=4 uKxn HaxoasaTcs B BepIIMHAX KBaapara co CTopoHoi a=10
cM. Haiitu HanpsbKeHHOCTh UM OTEHIUAI AJIEKTPUYECKOTO MOJIsl B CepeInHe CTOPOHBI 3-4.

10. Yetnipe 3apsaa q1=02=2 uKn, q3=04=4 uKn HaxoasTcs B BepIIrHaxX KBajpara cO CTOPOHOM
a=10 cm. HaiiTi HanpspKeHHOCTh Y TOTEHITHA SJICKTPUYECKOTO OISl B CEPEIMHE CTOPOHBI 2-3.

11./1Ba Bo3aymiHbix KoHAeHcaTopa Cl= C2=6 Mk® coelMHEHBI IOCIIEI0BATEIBHO U 3aPSKEHBI J10
pasnoctu norennuaioB U=100 B. Ha ckonbko U3BMEHUTCS SHEPTHS CUCTEMBI, €CJIM HE OTKIIIoYast
KOHJICHCATOPbI OT UICTOYHHKA, MEXKAY TUIACTUHAMU TEPBOT0 KOHAEHCATOPA BBECTH JIUAIEKTPUK C
TURIIEKTPUUECKON TPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciupaib neKTpuaeckoit sammouku npu t=20°C umeet conporusienne R=35,8
Owm. KakoBa Oyzner Temneparypa t2 HUTH JaMIIOYKH, €CITU TIPY BKIIFOUSHUH B ceTh ¢ HanpspkeHrnem U=120 B
no HuTH uaeT Tok 1=0,33 A? TemneparypHslii K03 HUIIHEHT conpoTHBIIeHHS Bob(pama o=4,6-10-3 K-1.

13.B nenTpe kBajpaTHON paMKH ¢ TOKOM MarHuTHas nHAykuus pasHa 0,1 mTn. Halitu Benuuuny
TOKa B MMPOBOJIE PaMKH, eciiu e€ epumeTp paBeH 40 cMm.

14.113 meaHOTO TIpOBO/Ia ceueHrueM S=1 MM2 cenanu Kojblo JiuHo# 1=251,3 cM 1 moaKIrounim K
MCTOYHMKY TOKa ¢ HamnpspkeHnneM U=240 B. HaliTu MarHuTHy10 HHAYKIIUIO B LIECHTPE KOJIbIIA.

15.Yepe3s kaTymiKy, MHAYKTUBHOCTb KoTOpoil L=21MIH, TeueT TOK, N3MEHSIIONIUICS CO BPEMEHEM T10
3akony 1=10sin(wt), rae 10=5 A, ®=2x/T u T=0,02 c. Haiitu 3aBucUMOCTb OT BpeMeHH  3.11.C.
CaMOMHIYKITUH €1, BO3HUKAIOIIEH B KaTyIIKe U MUHUMAJIbHOE 3HaY€HHEe ATOM 3.7.C. €imin.

BosiHOBast onTrka

17.B omnbrte FOHra oTBEpCTHS OCBEIATNCH MOHOXPOMATHYECKUM CBETOM (A=500HM).

Paccrosinue mexxay otBepctusiMu 0=1MM, pacCTOsIHUE OT OTBEPCTHIA 10 dKpaHa 2,5 M. Haiitu
MOJIO’KEHUE TPEX MEPBbIX CBETJIBIX MOJIOC.

18.ITocTrostHHas U pakioHHO# pemetkn d=1MkM. Kakyro pa3HOCTb 1yTHH BOJTH AL MOXET
pa3pemuTh Ta pemerka B 006aacTi cuHux Jiyuedl (A=400HM) B clieKTpe TpeThero NopsaKa, €ciy MrupruHa
pemieTku a=2,5cm?

OCHOBBI KBAHTOBOW U aTOMHOM (pU3UKU

19. Kakoii anuHe BOJHBI COOTBETCTBYET MAaKCUMYM H3JIy4YEHMsI IOBEPXHOCTH MTaXOTHOM 3eMJI ITPpU
ee Temneparype t=27°C?

20. ITpu qyurenbHOM 00IydeHUH cepeOpsHOM MJIACTUHKHM CBETOM OHa MpHOoOpeTaeT noteHnuan 3,3
B. HaiiTu nnuHy BOJIHBI M SHEPTUIO NAJa0IUX (OTOHOB, K KAKOMY JAMANa30HY OTHOCUTCS JAJIMH BOJIH
OTHOCHUTCSI 3TO U3Ty4YECHHE?

21. Onpenenurte nepuoabl BpallleHUs 3JIEKTPOHA Ha MEPBbIX Tpex bopoBckux opourax.



7.3. CucteMa OLIeHUBAHUSI PE3yIbTAaTOB 00YUEHHUS 110 AUCHUIIINHE (MOAYII0) IPU MPOBEICHUU TEKYIIETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTJIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLIUILIMHBL, @ TAK)KE [10 OCHOBHBIM BOIPOCAM, BBIXOSIINM 3a IIPEAEIbI
y4eOHOI TporpamMmel;

- TOYHOE MCII0JIb30BaHUE HAyUYHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU ITPABUIIBHOE U3JI0KEHHE OTBETA HAa BOIIPOCHI;

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOU paboyeii MporpaMMoi Mo AUCIHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U AaBaTh UM KPUTUYECKYIO OLIEHKY, UCIIOJIb3YSl HAyUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

- BBICOKUH YpOBEHb c(hOPMUPOBAHHOCTH 3asiBIICHHBIX B paboyeil mporpaMmme
KOMIICTCHITU;

- BJIaZICET HaBbIKAMU CAMOCTOSITENILHO U TBOPUYECKHU PELIATh CJI0KHBIE
poOJIEMBI M HECTaHJAPTHBIE CUTYAINH;

- IPUMEHSET TEOPETUUECKUE 3HAHUS /1711 BBIOOpa METOAMKHU BBINOJIHEHUS
3aJIaHUI;

- TPaMOTHO 0OOCHOBBIBAET XOJ] PEIICHUS 3a/1a4;

- 0e3yImpeyHo BiIaJeeT MHCTPYMEHTapHeM yu4eOHOM TUCIUIUIMHEI, yMEHUE €ro
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl CaMOCTOsTENbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYK/IEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOJTHEHUS 3a1aHUN

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- JIOCTATOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 JUCLUIUINHE;

- YCBOEHHE OCHOBHOW M JTOTIOJHUTEIBLHOM JINTEPATyphl, PEKOMEHI0BAaHHON
paboueii mporpaMMoil o AUCHUILIUHE (MOAYIIIO)

YMEHHUS:

- YME€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEIUAX U HAIIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- UCTOJIb3YyET HAY4YHYI0 TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET MHCTPYMEHTAPHUEM I10 JUCLUIIIMHE, YMEHHE €r0 HCIOJb30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMoCToOsATeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUSX, YIaCTHUE B TPYNIIOBbIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaIHEeHHUH BBIOUpPAET CTaHIAPTHYIO METOJIMKY BBIITOJIHEHHU S 3a/1aHUM;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHUHOJIOTUH, CTUIIUCTUYCCKOC U JIOTUYCCKOC
H3JI0KCHUC OTBCTA HA BOIIPOCHI, YMCHHC J1€JIaTh BbIBOJbI 663 CYHICCTBCHHBIX
OIIMOOK

YMEHUSA:

- YMCCT OPUCHTHUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICIIUAX U HAITPABIICHUAX
MO0 JUCHUIIJIMHC U 1aBaTb UM OLCHKY;

- BJIaJICET HHCTPYMEHTapyeM Y4eOHO! AUCIUILTUHBI, YMEHHE €T0 UCII0Ib30BAaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/Iid pCiaTb CTAHAAPTHLIC 3ala4n
HAaBbIKH:

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIBTYpPbI UCIIOJIHECHUS 3aJaHUN;

- JOCTaTOYHbI MUHUMAJILHBIN YPOBEHb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMMe KOMIETEHITHI;

- UCIIBITBIBACT 3aTPYAHCHUS IPU O60CHOBaHI/II/I AJIrOprUuTMa BBIITOJIHCHUA SaI[aHI/Iﬁ

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS TI0 AUCIUTLINHE,

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

- 3HaHHUE OT/EJIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCLUILIMHE;

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHB KYJIbTYpbI HCIIOJHEHHUS 3aaHUI;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTndeckre BOIPOCHl U MPAKTUUECKUE 3aJaHUs JJIs IPOBEACHUS MPOMEKYTOUHON aTTecTallun
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS IPOMEXKYTOUHOM aTTecTalui 00yJaromuxcs
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs
1. MarepuanbHas Touka. KunemaTnueckne XapakTepUCTUKH: TPAEKTOPUS, IIyTh, IEPEMEILICHUE,
CKOPOCTb M YCKOPEHHUE; ONPEICICHUE U CBsI3b. PaBHOMEpPHOE, YCKOPEHHOE U 3aMEJIEHHOE IBUKECHHE.
2. PaBHOIIEpeMEHHOE IBUXKEHHE, IPUMEDP — ABMXKEHHE Tella, OPOIIEHHOT0 MO/ YTJIOM K TOPU30HTY.
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. Kunemaruka BpamareiabHOro JBUKEHHUs. BEKTOPBI yriI0BOM CKOPOCTH U yCKOPEHMUS.

. YTI10BBIE KHHEMAaTUYECKUE XaPAKTEPUCTUKU U UX CBA3b C TMHEUHBIMHU.

. IIpuHIMI OTHOCUTENBHOCTH, peoOpazoBanust ["amuies 1151 CKOPOCTH U YCKOPEHHUS.

. OnemenTtsl CTO. I[Moctynatsl. [IpeobpazoBanue BpeMeHH U KOOpaAUHATHI. VIHTepBal.

. Onementsl CTO. ITocTynaTsl. PenITHBUCTCKUI UMITYJIBC, PENATUBUCTCKAsL SHEPTUSI.

. 3aKOHBI IMHAMUKHU MaTepuanbHoil Toukd. (3akoHbl HploTOHA).

. Bupl cuit: BCEeMMpPHOTO TATOTEHHUS, TSKECTU. JIBH)KEHNE IO AEUCTBUEM CHIIBI TSKECTH. Bec.

10. Cuna ynpyroctu, e€ npupoja u pacuét. Moayns FOunra. [edopmaruu. luarpamma HanpsiKeHHsI

nedopMaruu.

11. Umnynsc. UMnynbe cuibl. 3aKOH COXpaHEeHUs uMnyibca. [1omHbI MMITYIbC CUCTEMBI TEN.
12. 3akoH coxpaHeHHs uMmynbca. Y ap. Pacuér ckopocteit Ten npu HEeHTpaIbHOM a0COIIOTHO

HEYIIPyroM ynape.




13. 3akoH coxpaHeHUs UMITyJIbca. Y ap. Pacuét ckopocTelt Ten npu 1eHTpaTbHOM a0COMIOTHO
YIPYrOM yaape.

14. Pa6ota. PaboTa mepemeHHOM CHIIBI. MOIITHOCTB.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CUJIBI X paboTa. [loTeHmanbpHas SHEprusl.

16. Kunetnueckas sHeprus. [loiHas sHEprus, 3aK0H COXpaHEHUS SHEPTUU.

17. Bpamienue tBepaoro tena. [lonarue momenta cuiibl. OCHOBHOE ypaBHEHHUE JUHAMHUKHU
BpalIaTeJIbHOTO JIBU)KECHHUSL.

18. MoMeHT uHeplLuH, ONpeIeTICHUE U IPUMEP pacueTa g OJHOPOAHBIX Tel. Teopema llteitnepa-
['tolirenca.

19. MomeHT uMIyJibca, 3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCA IPU BPALEHUH TBEPAOTO Tea.

20. Pabora npu BpaiieHuu TBepaoro tena. Kunernyeckast 3Heprus Bpallaromiero teia.

21. Lentp macc, onpezenenue. LleHTp Macc kKak TOYKa IPUIIOKEHUS CHIIBI TSHXKECTH (ITOTeHIIMAIbHAs
SHEPTHs CUIIbI TSHKECTH CHCTEMbI MATEPUAIbHBIX TOYEK U MOMEHT CHIJI TSDKECTH).

22. U peanbHbIi Ta3, mapaMeTpbl UeadbHOro ra3a. 3akoH ABoraapo u Knanelipona-Menaeneesa.
N3onporieccel.

23. CpenHee 4MCIO CTOJKHOBEHUH MOJIEKYJI, CpeHSs AJIMHA CBOOOIHOTO mpoodera.

24. SIsnenus neperoca. Aubdysusa. Koapdbumment nuddy3un.

25. Slenenus nepenoca. TemnonpoBoaHocTs. KoadduiimeHT TenaonpoBoHOCTH.

26. SIBnenus neperoca. Bsaskocts. Koadduiment Ba3kocTu.

27. IloBepxHocTHOE HaTshkeHUe. CMaunBanue. KanumispHele sIBICHUS.

28. CpenHsst SHEprUsi MOJIEKYJIbI HI€ATbHOTO Ta3a, cTeneHu cBo0oabl. Teopema bonbsiiMana o
pacrnepeesIeHny SHEPTUH 110 CTETIEHSIM CBOOO/IBI.

29. BayTpennsis sHeprus rasa, pabora rasa, mepBoe Ha4ajio TepMOIMHAMUKH.

30. TermoemkocThb rasa, CV u CP, cootHomenue Maiiepa.

31. Annabaruueckuii mporecc, ypaBHeHue, kodddumuent [lyaccona.

32. Tennossle MamnHbl. Bropoe Hauano tepmoguHamMuky. [IpuHimn paGoThl TEMIOBBIX MALIUH.

33. Hukn Kapno, K11 3TOro mukia.

34. IlonsTue 06 0OpaTUMbIX U HEOOpaTUMBIX Iponeccax. JuTponus. Hepasenctso Kiaysuyca. K
LUKJIA pealbHbIX TEIJIOBBIX MAIINH.

35. 3akon Kynona. HanpspkeHHOCTD 3J€KTpOCTaTUUECKOTo NoJs. [IpuHIun cynepno3uuuu Jyis
BEKTOPA HAIPSLDKEHHOCTH 10JIs. JIMHUM BEKTOpa HAPSHKEHHOCTH.

36. PabGota cun anexktpocraTudeckoro moss. Teopema o HMPKYISILIUKY BEKTOPA HANIPSKEHHOCTH.

37. llotenmuman. [IpuHLUI Cynepno3nIuy AJis MOTEHIMAA.

38. CBsi3b MEX1y HAPSDKEHHOCTHIO DJIEKTPOCTATUYECKOTO TIOJISI ¥ TIOTEHIIUATIOM.
OKBUINIOTEHLIMAIbHbBIE TTOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSKEHHOCTU. DIIeKTpocTaThudeckas Teopema ["aycca.

40. IlonspHble 1 HETIONSPHBIE AUAIEKTPUKU. J(nasiekTpudeckas MpOHUIIAEMOCTb U
BOCIPUUMYHUBOCTb.

41. BekTop mosisipu3aiyu U BEKTOP AIEKTPUUECKOTO CMEIICHHUS.

42. Cerneronniektpuku. [Ipsimoit u 06patHbIi nbe303¢dekT. [IpuMeHenre nbe3031eKTPUKOB B
TEXHHKE.

43. IIpoBOIHUKH B 3JIEKTPOCTATHUECKOM MOJ€. DIEKTpocTaTUUecKasi MHAYKIUSA. Y CIIOBUS
paBHOBECHS 3aps/I0B Ha MPOBOTHUKE.

44. Emxoctb npoBoaHuKa. [Inmockuit konnencatop. Hununapudeckuii u chepuueckuii
KOHJICHCATOPBI.

45. CoenquHeHHs! KOHJIEHCATOPOB.

46. DHeprus CUCTEMBI 3apsA0B. DHEPTHs 3aPsHKEHHOTO MPOBOAHUKA U KOHIEHCATOPA.

47. DHeprus 3eKTpocTaTndeckoro mois. O0beMHas TNIOTHOCTH YHEPTHH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSTHHOTO ToKa. Cuita Toka. [InoTHOCTh TOKA.

49. Dnextpoasmxkymas cuia. Hanpsbkenne Ha ydactke nenu. 3akoH OMa i1 yJacTKa IEMu.
ConpoTusienue NpoBoAHUKOB. 3akoH Oma B muddepeHnmnansHoi Gpopme.

50. PaGota u momtHOCTH TOKa. 3akoH [[xxoyims — Jlenna. 3akon Jxoymns — Jlenna B
muddepeHManbHOM popme.

51. 3akon Oma 151 HEOAHOPOJHOTO Y4acTKa LIENU U 3aMKHYTOH LIETH.

52. IIpaBuna Kupxroda.

53. MarnutHoe nosne. OnbIT Opcrena. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHaykuns



MarHUTHOTO MOJIA.

54. 3axon buo — CaBapa — Jlarutaca ¥ 4acTHBIE CiTy4a €ro NpuMeHeHus. JINHIUY MarHUTHON
WHIYKIUU.

55. Hupkynanus BEKTOpa MarHUTHOW WHIYKITMA. 3aKOH TIOJTHOTO TOKa (TeopeMa O MUPKYJISAIINHN).

56. MaruutHoe noJjie COJICHOUIa U TOPOUIa.

57. 3akon Amrepa.

58. Cuna JlopeHia.

59. JIBrrkeHue 3apsHKEHHBIX YaCTUI B MATHUTHOM IIOJIE.

60. Dddext Xomna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TI0JI€.

62. PaboTa, coBepiiaemasi mpy nepeMeieHHH MIPOBOJHIKA C TOKOM B MAarHUTHOM IIOJIE.

63. Teopema I'aycca jy1st MOTOKAa MAarHUTHOM MHTYKITUH.

64. MaruuTHbIe CBOMCTBA BellecTBa. [ nunoreza Ammnepa. Bektop HaMarHu4unBaHusl.

65. Hanpsik€HHOCTh MarHUTHOTO 110J1s1. MarHuTHas MpOHUIAEMOCTh U BOCIIPUUMYHUBOCTb.

66. MarHuTHbIE MOMEHTBI ATOMOB U MOJIEKYIL.

67. IlnamMarHeTuKu U mapaMarHeTUKH.

68. deppoMarHeTUKy, UX CBOMCTBA U IPUMEHEHHUE.

69. SIBneHue 3neKTpOMarHUTHOW MHAYKUMHU. 3aKoH nHAYKIuu @apanes. [Ipasuno Jlenna.

70. SIBnenunie caMOMHYKUIMH. IHIIYKTUBHOCTD MPOBOJAHMKA. THIYKTUBHOCTB COJICHOMA.

71. SIBnenue B3aumHoi naaykuuu. Toku @yko. Tpanchopmarop.

72. DHeprust MarHUTHOTO MOJISI.

73. BuxpeBoe snektpuueckoe nose. [lepBoe ypaBaenue Maxkcgeria.

74. Tok cmenienusi. Bropoe ypaBHenue Makcgesa.

75. IlonmHas cuctema ypaBHeHuid MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOWCTBA. DHEPrusl, HEPEHOCUMAs FIEKTPOMArHUTHOM
BOJHOM. Bexktop YMoBa — [loliHTHHTa.

77. KorepentHble BoaHbl. OnTHYECKAs JUIMHA ITYTU U ONTUYECKasl pa3HOCTh X0/1a BOJIH. Y CIIOBUE
MaKCHUMyMa i MUHUMYyMa HHTepEPEHIINH.

78. Metoap! HabmoneHust nuatepdepenun. MaTepdepeHiys B TOHKUX IUICHKaX.

79. Konbua Hetotona. [IpuMenenne uaTepdepeHInm cBeTa.

80. IIpuniun I'rolirenca — ®penens. 3oub1 Ppenens.

81. dudpaxuus Ha KpyTrJoM OTBEPCTUU U JIUCKE.

82. ludpaxiusa Opaynrodepa Ha OHOM 1mIeTH, TUPPAKIINOHHAS PEIIeTKa.

83. Jlucniepcus u paspemiaromniasi CmocOOHOCTh ONTUYECKUX MPUOOPOB.

84. EcTecTBeHHBIN U MOJISPU30BaHHBIN cBeT. 3akoH Maoca.

85. Tonsapuzarus mpu OTPAXKEHUH U TpeioMiieHnd. 3aKoH bprocrepa.

86. /IBoitHoe nyuenpenomienue. [lonspusanuonHble yCcTpoiicTBa.

87. TermioBoe M3Ty4YEHHUE U €T0 XapaKTEPUCTUKH. AOCOIIOTHO YepHOe Telo. 3akoH Kupxroda.

88. 3akonsl Credana — bonpiimana u Buna.

89. ®opmyna Panes — J[xxunca. «YnbprpaduoneroBas» katactpoda.

90. ®opmyma Ilnanka.

91. Ontuueckas NUPOMETpPHUSL.

92. Bremnuii (oTo3¢ddEKT U ero 3akoHbl. Y paBHEeHHE DUHIITEIHA.

93. Macca u umnynbsc potona. J[aBienue cera.

94. Dddext Komnrona. KopmyckynsipHO — BOJTHOBOH JTyain3M.

95. Monens atroma Tomcona u Pezepdopaa.

96. CrnekTtp aToMa BOJIOpOA.

97. Teopus bopa.

98. BonHoBsle cBoiicTBa MuKkpodacTull. opmyina ne-bpoiins. Judpaxius 31eKTpoHOB.

99. Ilpuntun HeonpeneaeHHocTew [ elizenbepra.

100. BotHoBast pyHK1Ms U ee cBoicTBa. Y paBHenue Llpenunrepa.

101. KBanTOBBIE UKCIIa. ATOM BOAOPO/A B KBAHTOBOM MEXaHUKE.

7.4.2. IlpakTuyeckue 3a7aHus s MPOBEICHHSI TPOMEKYTOUHON aTTeCTalMy 00yJaroImuXxcs
1. 3aBHCUMOCTH IPOUICHHOTO TEJIOM ITYTH S OT BpeMeHH t maercst ypaBHeHneM S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. HalizuTe CpeHIOI0 CKOPOCTh M CpeHEe YCKOPEHHE Telia 3a MEePBYIO,



BTOPYIO U TPETHIO CEKYH]IbI €T0 TBUKEHHUSI.

2. C 6amrau BbICOTOM h =25 M ropu30HTaIEHO OPOIICH KaMEHb CO CKOPOCThIO VX =15 M/c.
Kaxkoe Bpemst t kamenb Oyet B aBmxenun? Ha kakom pacctosiauu | OT ocCHOBaHUsI OalllHK OH YIajaeT Ha
3emito? Kakoil yrosi COCTaBHUT TPACKTOPHUS KaMHS C TOPU30HTOM B TOUKE €r0 MaJeHUs Ha 3eMJTI0?

3. Kamens OporiieH Topu30HTAIBHO CO CKOPOCThIO VX =15 m/c. Haiinure HOpMaibHOE |
TaHTeHIIMAJIbHOE YCKOpEHUs KaMHA 4yepes Bpemsi t = 1 ¢ mociie Hayasa IBUKEHUSI.

4. Komneco, Bpalasch paBHOYCKOPEHHO, JIOCTUTIIO yriioBoi ckopoctH 20 pan/c yepe3d N=10 o0
nociie Hayana BpauieHus. Haiiaure yrioBoe yckopeHue KoJjeca.

5. 3aBUCUMOCTbH MPOIIEHHOTO TEJIOM IIYTH [0 OKPY>KHOCTH PaJnycoM =3 M 3ajaercs
ypaBueareM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpeaenure 11t MOMeHTa BpeMeHu t = 1 ¢ mociie Havyana
JIBUXKEHHS YCKOpeHue: 1) HopManbHOe; 2) TaHTeHIIMAIbHOE; 3) TIOJTHOE.

6. Tesio CKOJIB3UT MO HAKIOHHOM MJIIOCKOCTH, COCTABIIAIOLIEH C TOPU30HTOM yrod 45 rpaaycos.
[Ipoiins myTh S = 36,4 cM, Teno mpuodperaeT ckopocTh V =2 m/c. Haitagute ko3dhuineHT TpeHus tena o
IJIOCKOCT.

7. C 6amnu BeicoToi H = 20 M ropu30HTaIBHO cO CKOpOCThIO 10 M/c OpoIieH KaMeHb MacCcon
m=400 r. npeneOperasi CONPOTUBICHUEM BO3/1yXa, ONPEeAETUTE JIIsl MOMEHTa BpeMeHu t = 1 ¢ mocrne Hayana
JIBUKEHUS: 1) KWHETHUECKYIO SHEPIHI0; 2) MOTEHUUATbHYIO SHEPTHIO.

8. Ilyns maccoit m = 15 r, neTsmas ropu30HTalIbHO cO CKopocThio V =200 m/c monaaaer B
OaTUCTHYCCKUI MasITHUK uinHOHM | = 1 M 1 maccoit M = 1,5 kr u 3actpeBaet B HeM. Onpe/ie/iuTe yroi
OTKJIOHEHHUS MAasTHHKA.

9. CronrHoM OAHOPOAHBIN AUCK CKATHIBAETCS 0€3 CKOJBKEHHS C HAKIIOHHOM MIIOCKOCTH,
oOpasytoieii yroi aiibda ¢ ropuzoHToM. OnpeenuTe JMHEHHOe YCKOPEHHE a IMCKa.

10. HanmumunTe ypaBHEHHE TapMOHUYECKOTO KOJIeOaH!Us TOUKH, €CITU ero amruuTyaa A = 15 cw,
MaKCHUMaJbHasi CKOPOCTh KoJeomomnieiicst Toukn 30 Cm/c, HawanpHas ¢a3za 10 rpamgycos.

11. OgHopoanstii muck paanycoMm R = 20 cm kosebaeTcs OKOJIO TOPU30HTAIBHOM OCH,
npoxosiiei Ha pacctostaun | = 15 ¢Mm ot nenTpa aucka. Onpeaenure nepuoa T KoneOaHui AUCKa
OTHOCHTEIIBHO 3TON OCH.

12. Maccy m = 5 r a30Ta, HaXOJISIIYIOCS B 3aKPBITOM cocyie 00beMoM V = 4 1 IpH TeMIieparype
t1=200 C, narpesatot 1o temnepatypsl 2 = 400 C. Haiigure naBnenus pl u p2 rasza a0 u nocine
HarpeBaHusl.

7.4.3. IlpumepHble TEMBI KypcoBOi paboThI (MpoekTa) (IpyU HaJIUYUK)
KypcoBble npoekTbI(paboThl) y4eOHBIM IJIAHOM HE NMPETyCMOTPEHBI.

7.5. Metoanyeckne MaTepuasl, OIPeIeSOINe MPOLeayPbl OLICHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbiTa NPO(heCCUOHATBHON JeSTENIbHOCTH, XapaKTEPHU3YIOIIUe 3Tarbl (POPMUPOBAHUS KOMIIETEHIIUH

[Ipouenypa npoBeeHNs IPOMEXKYTOUHOM aTTeCTAllUU U TEKYIIEro KOHTPOJIS YCIEBAEMOCTH
peraaMeHTHpPYeTCsl JJOKaIbHBIM HOPMATUBHBIM aKTOM, OIPEEIISIONINM MOPSAI0K OPraHU3aluy U
IPOBEJCHUS TEKYIIET0 KOHTPOJISL yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTallui 00y4yaromxcs.
[Ipouenypa onenuBanust GOpMUPOBAHMSI KOMIIETEHIUI MPU MPOBEACHUN TEKYILETO KOHTPOJISI IPUBECHA B
1. 7.3. TUNOBbIE KOHTPOJIbHBIE 3a/IaHUS WM UHBIE MaTepUaibl TEKYILEr0o KOHTPOJIsS IPUBEICHBI B 1. 7.2.

7.6. Kpurepun onieHnBaHus chOpMHUPOBAHHOCTH KOMIIETEHIIUN ITPU MTPOBEIEHUH POMEKYTOUHON
aTTecTauuu

YpoBeHL OCBOCHHUS U OIIEHKA

Kpurepun Ornenka Orenka
«HEYJIOBIIETBOPHUTEND | «yaoBieTBOpUTeNbH | OILlEHKa «XOpOonIo» Ol1leHKa «OTIUYHOY
OLICHUBAaHUS
HO» o»
«HE 3a4YTECHO» «3a4YTECHO)




YpoBeHb ocBoeHUsSI | YPOBEHb OCBOEHUSA | YPOBEHBb OCBOCHUS YpoBeHb OCBOEHUS
KOMIIETEHIINHU KOMITETEHIINHU KOMITETEHIINN KOMITETEHIINH
«HEAOCTATOYHBIN. «TOPOTOBBIN». «IPOJIBUHYTBIN. «BBICOKHI.
KoMmnereniinu He KoMmnerenmnuu KoMmnerenmnu Komnerenmnuu
c(OpMHPOBAHEI. c(OpMHPOBAHBI. c(OpMHPOBAHBI. c(OPMHPOBAHBI.
3HaHus OTCYTCTBYIOT, | CdopmupoBansl | 3HaHHUA OOLIMPHEIE, 3HaHuA
YMEHUS ¥ HaBBIKK HE | 6a30BbI€ CTPYKTYPHI | CHCTEMHBIC. YMEHUS | apryMEHTHPOBAHHBIE,
chOopMHUPOBAHBI 3HAaHUU. YMEHUs HOCST BCECTOPOHHHE. Y MEHHUS
(bparMeHTapHbI U pEenpOAYKTUBHBII YCIIEILIHO
HOCST Xapakrep, IIPUMEHSIIOTCS K
PEeNpOAYKTUBHBII MIPUMEHSIOTCS K PELIECHUIO KaK
Xapakrep. PELIEHUIO TUIIOBBIX TUIIOBBIX, TaK U
JemoHcTpupyercs 3aJJaHuM. HECTaH/IapTHBIX
HU3KHUH YPOBEHb JleMoHCTpUpYyETCS | TBOPYECKUX 3alaHUM.
CaMOCTOSTEIILHOCTH JIOCTAaTOYHBIN JemoHcTpupyercs
[IPAKTUYECKOIO YpOBEHb BBICOKHMI YpPOBEHb
HaBBIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSTEIbHOCTH,
YCTOHYMBOTO BBICOKAsI aJallITUBHOCTh
IIPAKTUYECKOI0 | MPAKTUYECKOTO HaBbIKA
HaBbIKA.

OO6yyaromuiics OO6yyarommuiics Obyuarommuiics OO6yyaromuiics
JEMOHCTPUPYET: JEMOHCTPUPYET: JIEMOHCTPUPYET: J€EMOHCTPHUPYET:
-CYILLIECTBEHHbIE -3HaHUS -3HaHUE U -r1y0okue,

po0OeIbl B 3HAHUSIX TEOPETUYECKOT0 MIOHUMAaHUe BCECTOPOHHUE U
yueOHOro MaTepuana; MaTrepuana; OCHOBHBIX BOIIPOCOB | apryMEHTUPOBaHHbBIE

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHHUS MPOTPAMMHOIO

MIPUHLUIIAATIbHBIE Ha OCHOBHBIE o0bvema MaTepHaa;
OLIMOKM IIPU OTBETE | BOIPOCHI, OINOKH B IIPOrPaMMHOTO -II0JIHO€ TOHUMAaHNE
Ha OCHOBHBIE OTBETE, MaTepuana; CYLIHOCTH U
BOINPOCHI OuiIeTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIIMBATb U | OCHOBHBIX ITOHSTHM, B
-HEIIOHUMaHHe -HEYBEPEHHBIE U OOBSICHATB CBSI3b | paMKax 00CYX/1aeMbIX
SHAHUS CYILIHOCTHU HETOYHBIE OTBETHI | MPAKTUKU U TEOPUH, 3a/1aHMI;
JIOTIOJIHUTEJIBHBIX | HA JOMOJIHUTENIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHI. IIPOTUBOpPEYHS, yCTaHaBIMBAaTh U
3a/laHuil ousera. poOJIEMBI U OOBSICHATH CBSI3b
TEHJACHIIUU MIPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-TpaBUJIbHBIE U nocJieI0BaTeIbHbIE,
KOHKpETHbIE, 0€3 coJIepKaTeNIbHBbIE,
rpyObIX OIHOOK, KOHKPETHBIE U
OTBETHI HAa HCYepIbIBaIOIINe
MIOCTaBJICHHBIE OTBETHI Ha BCE 3aJIaHUS
BOIIPOCHI. owiera, a TaKkKe
JIOTIOTHUTEIIbHBIE
BOIPOCHI
JK3aMeHaropa.




[Ipu BEIMOTHEHUH OOGyuarommiics OOGyuarommiics OO0yuaromuiicst
MIPAKTUYECKOTO BBITOJTHUII BBITTOJTHUII MPABUIILHO BBITIOJIHUI
3aJaHus OuneTa MIPaKTUYECKOE MIPAKTUYECKOE MIPAKTUYECKOE 3a/1aHHE
oOyuaromuiics 3ajaHue oumnera ¢ 3ajaHue ounera ¢ ounera. [Tokazan

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKUE 3a/1aHus
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

OneHka no JUCHUILIMHE 3aBUCUT OT YPOBHSI C(DOPMHUPOBAHHOCTH KOMIETEHIINN, 3aKPEIUIEHHBIX 3a
JTUCIUIUIMHOM, U TIPeCTaBIIAeT co00M cpeHee apu(METUUECKOE OT BHICTABJICHHBIX OLEHOK 110 OTIEJIbHBIM

pe3yabpTaTtaM oOydeHus (3HaHUSI, YMEHUs, BIAJCHUE HABBIKAMH).

Or1eHKa «OTJIMYHO»/ «3a4TEHOY BBICTABIISIETCS, €CJIH CpeHee apuPMETHISCKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.
Or1eHKa «yIOBIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIISIETCS, €CITU CpeIHEe apru(PMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/10BIETBOPUTENIbHOY/ «HE 3a4TE€HO)» BBICTABIISETCS, €CIIU CpeHee apupMeTHIecKoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBLHO-TEXHUYECKO0e o0ecnevyeHne TUCIMIIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHHUE, MECTO M3JaHHs, U3IATEIbCTBO, FOJ] U3IaHUs YICOHOH 1
n/m y4e0HO-METOIHUCCKOM JTUTEPATYPhI PKIEMILIAPOB/ICKTp
oHHbIN azpec ObC
OcHoBHas JIuTEpPaTYpa
1 CagenbeB U. B., Mexannka. MosekyssipHas ¢usuka, Cankr-IletepOypr: https://e.lanbook.com
Jlans, 2021 /book/171889
9 CagsenbeB U. B., Kypc o6meit pusuku. B 3 1. Tom 2. DiaekTpudecTBo 1 https://e.lanbook.com
maruetusMm. Bonubl. Onruka, Cankr-IlerepOypr: Jlans, 2022 /book/185339
3 CagenneB U. B., MonekynsapHas ¢usuka u TepmoguHamuka, CaHKT- https://e.lanbook.com
[MerepOypr: Jlans, 2022 /book/187739
) https://e.lanbook.com
4 |CasenbeB U. B., Bonusl. Ontuka, Cankr-IlerepOypr: Jlans, 2022 Ibook/187737
JdonoHuTeIbHAsI JIUTEpPaTypa
1 CagenbeB U. B., Kypc o6meit puszuku. B 5 1. Tom 2. DnekTpudectBo u https://e.lanbook.com
marnetu3m, Cankt-IlerepOypr: Jlanb, 2022 /book/189298
[reirames A. A., [leticaxosuy FO. I'., 3agauu no ¢pusuke. Mexanuka. http: .
2 |MomnekymsipHas (pU3¥MKa ¥ TEPMOJUHAMUKA. DJIeKTpuuecTBO, HoBOCHOUpCK: tp://www.iprbooksh
yIIp P P ) p
. . . 0p.ru/91200.html
HoBocubupckuii rocygapcTBEHHBIN TeXHUUECKUN yHUBepcuTeT, 2017
3 Benskora B. 1., XKenynkosa E. A., Kykuna E. A., Jleoutsera 1O. H., http://ntb.spbgasu.ru/
3anansoposa U. A., Mamwok T. A., ®usuka, CII6., 2007 elib/00008/
4 Iepenbman 5. U., Banumarenshas ¢usuka. B 2 ku. Kuura 1, Mocksa: https://urait.ru/bcode/
FOpaiir, 2020 453464
5 [epensman f. U., 3anumarensHas ¢pusuka. B 2 ku. Kunura 2, Mocksa: https://urait.ru/bcode/
FOpaiit, 2020 453703

Obyuaromuecs u3 ynciia HBAIU0B U ul ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (UJTN)
3JIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcamMu B popmax, aaTHPOBAHHBIX K OTPAaHUYEHUSIM UX
3/10pOBBSL.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «IHTepHeT», He0OXOIUMBIX AJIs
OCBOEHUS AUCIUILTUHBI (MOTYJIs)

Haumenosanue pecypca cetu «MHTEpHET» DNEKTPOHHBIN ajpec pecypea

Bes pusuka

http://www.all-fizika.com/

BupryansHble SKCIEPUMEHTBI

hi/playlists?

https://www.youtube.com/c/NRNUMEP

view=50&sort=dd&shelf_id=7
http://www.all-fizika.com/

8.3. HepequL COBPCMCHHBIX HpO(bCCCI/IOHaHBHBIX 0a3 JaHHBIX U I/IH(bOpMaI_II/IOHHBIX CIIPaBOYHLIX CUCTEM

HanmenoBanue DIIEKTPOHHBIN aJpec pecypca

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

https://www.spbgasu.ru/Univer
sitet/Biblioteka/Obrazovatelnye
_internet-resursy/

bubnuoteka no EcrectBenHbIM Haykam Poccuiickoil AkageMun Hayk

(PAH) WWW.ras.ru
EuHbIii 571eKTpOHHBIN pecype yueOHO-METOINYECKON JTUTEPATYPHI
CIIoI'ACY www.spbgasu.ru

Poccuiickas rocynapcTBeHHast 6ubanorexa

www.rsl.ru

®denepanbHblil 00pa3oBaTenbHbIi nopTan "EnnHoe okHO 1ocTyna K
o0pa3oBaTesbHBIM pecypcam”

http://window.edu.ru




Hayunas snexkrponnas oubnuorexa eELIBRARY.RU

Hayunas snektponHas
oubmmoreka eLIBRARY.RU

DJIeKTpOHHO-O0MOIMoTeuHas cucreMa nzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

DNIeKTpOHHO-O0nbaMoTeuHas cucrema n3aarenscrsa "FOPAUT"

https://www.biblio-online.ru/

DJIEKTPOHHO-O0UOIMoTeYHasl cucTeMa u3arenbersa "Jlans"

https://e.lanbook.com/

OnexrpoHHas oubianoreka Mpouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema aucranmuonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00pa30BaTEIILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas IepeYeHb JIMIEH3UOHHOTO U CBOOOIHO pacpoOCTPaHIEMOT0

MporpaMMHOI0 obOecrieyeHns

HaumenoBanue

Crioco6 pacmpocTpaHeHus
(JIMIIEH3MOHHOE WJIK CBOOOTHO
pacrpocTpaHsieMoe)

LibreOffice

CB0OOOTHO pacpoCTpaHsIeMOe

8.5. MarepuanbHO-TeXHUYECKOe 00ecriedeHne JUCITUTLTNHBI
Caenenust 00 OCHANIEHHOCTH YYCOHBIX ayIMTOPUN U TIOMEIICHHIA JIsI CAMOCTOSITEIIbHON PabOThHI

HaumeHnoBanue yueOHbIX ayJUTOPUI U
MOMELLEHUH 1711 CAMOCTOATEIbHOU paboThl

OcHaieHHOCTh 000PYA0BAaHUEM U TEXHUICCKUMU
cpelcTBaMu O0yuYeHuUs

40. YyeOHbIe ayUTOPUH JIJIs IPOBEIACHHUS
JIEKIIMOHHBIX 3aHATUH

YueOHast ayTUTOpUS AJIsl IPOBEACHUS 3aHITHIMA
JICKIIMOHHOTO TUMA, KOMIUIEKT MYJIbTUMEIUHHOTO
00opynoBaHus (IEpCOHANIBHBIN KOMITBIOTED,
MYJIbTUMEAUMHBIA TPOEKTOP, IKpaH, ayJAHOCUCTEMA),
JI0CKa, SKpaH, KOMILIEKT yuyeOHOI Mebenu,
noAkIroYeHue Kk komnbrotepHoit cetu CITOIACY,
BbIX0J]l B IHTEpHET

40. YueOHble ayTMTOPUU JIs1 IPOBEICHUS
NPaKTUYECKHUX 3aHITUHN, TPYIIIOBBIX H
WH/IMBUIYAIbHBIX KOHCYJIbTAIUN, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOW aTTeCTAIlNN

KommiekT MynbTUMeInitHOT0 000pyI0BaHUS
(mepcoHaNbHBIA KOMIIBIOTEDP, MYIbTUMEAUHHBIN
IPOEKTOP, IKPaH, ayAUOCUCTEMA), 10CKA, KOMIIEKT
yueOHOIl Mebenu, MOIKI0YeHNE K KOMITBIOTEPHON
cetu CIIGI'ACY, Boixox B HTEpHET

40. YyeOHble ayJUTOPUU JIJIs1 IPOBEJCHUS
71a00paTOpHBIX PaboT

nabopatopus oO1Iel U CTPOUTENbHON (PU3UKU
2-5 KpacHoapmetickas yi. 1.4

Ayn. 318

Omnpenenenue odbeMa IUIMHAPA TPU TOMOIIN
HITaHT€HUUPKYIA (IITaHTeHIUPKYJIb); Y CTaHOBKA IS
HCCIIeIOBaHMsI 3aBUCUMOCTH TepHoia KoneoaHui
MaTeMaTHYeCKOTr0 MasiTHUKA OT €ro JJIMHBI U
oIpeJiesIeHUue YCKOPEHHs CBOOOTHOTO Ma/IeHUs:
Masaruux

VYcTaHoBKa JUIsl HCCIIEOBAaHUS 3aBUCUMOCTH TIepHoia
KoJIe0aHUH MaTeMaTHYECKOr0 MasiTHUKA OT €T0 JUTHHBI
U OIlpeesieHNe YCKOPEHUsI CBOOOTHOTO Ta/IeHUS;
YcranoBKa U1l onpeiesieHNsl yCKOPEHUs! CBOOOIHOTO
NaJIeHUs 10 MepHoy KojeOaHul MaTeMaTHu4ecKoro
MasTHHUKA; Y CTAHOBKA JJIsl U3Y4YeHUs! PU3UIECKOTO
MasiTHUKA; Y CTAHOBKA JJIsI ONpeeTICHUs MOMEHTa
MHEPLUH Tejla M0 Nepruoy KPYTHIIbHBIX KoJeOaHuil:
YcranoBKa U1 ONpeieTIeHUs MOMEHTa HHEPLUU
napasiesienue/1a MET0JIOM KPYTHIIbHBIX KOJeOaHuil:
YcranoBKa 711 OnpeesIeHUss MOMEHTa UHEPLUU
JIMCKa IO MEePUOAY KPYTUIbHBIX KOJIeOaHUH.
YcTaHoBKa ISl U3Y4E€HUSI OCHOBHOTO YPaBHEHHS
JMHAMUKU BPAIaTeIbHOTO IBHYKEHUS C TOMOIIBIO
MasTHuka OOepOeka




YcTaHOBKa 1S ONIpEACTICHHSI MOMEHTA HHEPIUU
MasTHHKa MakcBesa. Y cTaHOBKa JIJIsl ONpEeAeIeHUS
Kod(urmenTa BOCCTAaHOBICHHS CKOPOCTH TIPH
yIPYroM yaape. Y CTAaHOBKa JJIsl ONPeCIICHHSI
KOd(pUIIMEHTa BOCCTAHOBIICHHSI CKOPOCTH TIPU
yIPYroM yaape. Y CTAaHOBKa JUIsl ONPeIeIICHUS
TEPMUYECKOTO KO (DUIMCHTA TaBJICHUS T'a3a IPU
MTOMOIIIY Ta30BOT0 TEPMOMETDA.

YcTaHoBKa TSI OTIPEIeTICHHSI TOBEPXHOCTHOTO
HATSDKEHUS] METOJIOM OTPbhIBA KoJibIla (MeTox 1o Hywm).
YcraHoBKa s onpeieNieHus KOO PHUIMEHTA BI3KOCTH
KUIKOCTH MeToaoM CTOKcay. Y CTaHOBKA IS
orpeneneHust Kodh UIMeHTa BI3KOCTH, JITHHBI
cBOOOTHOTO TIpoOera v 3P PEeKTHBHOTO AHAMETPA
MOJICKYJIBI Ta3a. Y CTaHOBKA ISl OTIPE/ICIICHUS
KOd(QpUIMEHTa BI3KOCTH BO3lyXa KAUJUIIPHBIM
METOZIOM. Y CTAaHOBKA JIJIsl K3MEPEHHSI YHUBEPCATbHOU
ra3oBOi MOCTOSSHHOM. Y CTaHOBKA IS OTNIpeIeICHHUS
OTHOIICHUS TEIUIOEMKOCTEH BO3/IyXa. Y CTaHOBKA IS
OIpeJIeJICHUs] OTHOIICHUS TEIUIOEMKOCTEH BO3TyXa.
Becsl 1abopatopHbie diieKTpoHHbIE. Bech
naboparopusie 1100

40. YyeOHble ayqUTOPUU JIJIsl IPOBEICHUS
71a00paTOpHBIX PaboT

nabopatopus oO1iel U CTpOUTEeNbHON (U3NKU
2-51 KpacHoapmetlickas yi. 1.4

Ayn. 316

VYcraHoBKa 1151 UCCIIEI0BAHMS 3aBUCUMOCTH
MOIIHOCTH, BBIJEJISIEMON B LIEH MOCTOSIHHOTO TOKA, U
KO3 pHIHEHTa MOJIE3HOTO ACUCTBUS HCTOYHUKA OT
CUJIBI TOKA U OT BHELIHETO CONPOTUBIIEHUSA. Y CTAHOBKA
JUISL UCCIIEIOBAHUS XapaKTEPUCTUK NCTOYHUKA
MIOCTOSIHHOTO TOKAa. Y CTAaHOBKA JUIsl U3y4EeHUs paOOThI
IIOJIYIIPOBOXHUKOBOT'O BBIIPSAMUTEINSL Y CTAHOBKA IS
n3y4yeHus p-N rnepexoja Y CTaHOBKA JUIS U3Y4EHUS
B3aMMOMHIYKIMU. Y CTaHOBKA JUIs ONIPEIEIICHUS
MHJYKTUBHOCTH KaTyIIKA METOJOM PE30HAHCA B
KoJe0aTeIbHOM KOHTYpE. Y CTAaHOBKA JJIsl U3yUEHUs
MAarHUTHOTO IOJI COJIEHOW/Ia C TIOMOIIBIO TaTYUKA
XOJUIA».

VYcraHoBKa I ONpeIeIeHUs YAEIbHOIO 3apsia
3JIEKTPOHA METOJOM MarHeTpoHa. Y CTAHOBKA IS
OLICHKH YJIEJIBHOIO 3aps1/ia 3JIEKTPOHA METOJIOM
MarHeTpoHa». Y CTAaHOBKA JUIsl ONIPEECIICHUS
TOPU30HTAIIBHO M COCTABIIAIOIIEH HAPSKEHHOCTH
MarHMTHOI'O NOJIs 3eMJIH NPU TOMOIIIN
TaHTE€HCTAIbBAHOMETpA. Y CTAHOBKA JUIS
HCCIIEIOBAHUS MATHUTHOTO 10J1s1 3eMiu. BombeTmeTp
B7-27A

Bonst™merp B7-27A Boastmerp B7-27A/1.
N3smepurens curnanos BU




40. JIabopaTopust 0011eH U CTPOUTENBHON (HU3UKH
2-s KpacHoapmeiickas yi. 1.4
Ayn. 310

YcraHoBKa I HCCIIEA0BaHUs Mpoliecca nepeaayu
TEIUIA Yepe3 OKHO; Y CTAaHOBKA JIJIs1 UCCIIEIOBAHUS
TEMIIEPATYPHOIO MOJIS;

VYcraHoBKa i1 UCCIEA0BAHUS TEMIIEPATYPHOTO OIS
HApYKHOM CTEHBI; Y CTAHOBKA JJIsI UCCIEA0OBAHUS
TEMIEPATypHOTO

HApPYKHOTO YIJIa; Y CTAHOBKA ISl UCCIICIOBAHUS
TEMIIEPATYPHOIO MOJISI HAPYKHOTO YIia, YTEIIEHHOIO
CKOCOM;

YcraHoBKa I UCCIIEN0BAaHUS BIUSHUS
TEIUIONPOBOJHOIO BKJIFOUECHUS HA TEIUIO3ALIUTHBIE
CBOMCTBA CTCHBI; Y CTAHOBKA JIJISI KCCIICIOBAHUS
BO3yXOIIPOHULIAEMOCTH CTPOUTENIBHBIX MAaTEPUAIIOB
Y KOHCTPYKLHU; Y CTaHOBKA ISl ONPEICIICHUS
TEIUIOEMKOCTHU TBEPJBIX TEN; Y CTAHOBKA IS
ONPEACIICHUS TAPAMETPOB BIAXKHOTO BO3/yXa;
VYcraHoBKa U1 ONpeiesIeHUs U3MEHEHUS
Kkod¢dulMeHTa MPOMYCKAHUS U OTPAKECHHUS
COJIHEYHOU paJinallud CTPOUTENIbHBIMUA MaTepUalaMH;
VYcraHoBKa 11 MCCaeA0BaHUs UCKYCCTBEHHOM
OCBEIICHHOCTH IMOMEILIEHUI; Y CTaHOBKaA J1JIsi
HCCIEA0BaHUS CBETOBOTO MOJISI CBETUIILHUKA;
VYcraHoBKa 151 OnpeiesIeHUsl CKOPOCTH 3BYKa B
BO31yXe (pa30BbIM MeT0/10M; JIaGopaTOpHBIiA CTEH
"OCHOBBI CBETOTEXHUKH"

40. ITomemeHus 115 caMOCTOSTEILHON PabOThI

[Tomenienue s caMOCTOSTENbHOM pabOThI
(unTanpHBIN 3251 OuOMoTeku, aya. 217): I11IK-23 mrT., B
T.4. | mr.- I[1IK misg mun ¢ OB3 (cucremuslii 610K,
MOHMTOP, KJIaBUaTypa, MblIIlIb) C MOJKIIOYEHUEM K
cet «HTEepHeT» U obecrieueHreM JA0CTyma B
JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

Z[J'ISI HWHBAJIMJIO0B U JIUII C OB3 obecneunBaroTCs CIICHHUAJIBHBIC YCIIOBHUA JIS TOJTYUCHUSA
06pa3OBaHI/I${ B COOTBCTCTBHUHU C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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