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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)

LensiMu OCBOCHUS TUCITUTUIMHBI SIBISIFOTCS: 03HAKOMIJICHHE CTYJICHTOB C COBPEMEHHON (hU3NIECKOM
KapTUHOW MUpa, JOPMHUPOBAHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYeHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (DU3HKHU K
HAYYHOMY aHAJIM3y CUTYAI[Mi, C KOTOPBIMHU CIICIIUAIUCTY MPHUACTCS CTAIKHBATHCS MPH CO3IaHUH HOBBIX

TEXHOJIOTUH.

B PE3YIbTATC OCBOCHUA AUCIHHUILIIMHBL «Du3ukay CTYACHT OOJIKCH U3YUYHUTH (1)I/I3I/I‘IGCKI/Ie SABJICHUSA U
3aKOHBI ITPUPOJABLI, I'PAHUIBI UX IPUMCHUMOCTH, IPUMCHCHHUEC 3aKOHOB B BayKHEHIITHX MPAKTUYICCKUX
IMPUITOKECHUAX ; ITIO3BHAKOMUTHECA C OCHOBHBIMHA (bHSI/I‘IeCKI/IMI/I BCJIIMYMHaMHU, 3HATh UX OMMPEACIICHUC, CMBICII,
CIIOCOOBI U CAWHNIBI USMEPCHMS, 3HATh HA3HAUYCHUC U IIPUHIMIIbI HeﬁCTBHH BayKHEHIITHX (bHBI/I‘IeCKI/IX

puOOpPOB.

3al[a'-IaMI/I OCBOCHUA NUCHMIIIINHBI ABJIAOTCA:

* U3y4YCHHE OCHOBHBIX (DH3UYECKUX SBICHUM, OBIaIcHIE (PYHIAMEHTATbHBIMU ITOHSATUSIMH,
3aKOHAMH U TEOPHUSIMH KJIIACCUYCCKOW U COBPEMEHHOU (PH3UKH, a TAKIKE METOJaMHU (PU3UIECKOTO

HCCIICIOBAHMS;

¢ OBJIaJICHUC ITpUCMaMU U METOAaMM PCIHICHHA KOHKPCTHBIX 3a/la4 U3 Pa3JIMYHbIX obOnacreit

¢buzuky;

* 03HaKOMJICHHE C COBPEMEHHOM M3MEpPUTENBHON anmnapaTypoi, GopMUpPOBaHHE HABBIKOB
poBeJeHUS (PUBNYECKOTO FIKCIIEPUMEHTA, YMEHUE BBIICTSATH KOHKPETHOE (PU3NYECKOE COJIepKaHue B

MPUKIIAIHBIX 33/1a4axX OyayIlei creruanbHOCTH,
* U3y4YCHHE UCTOPUH PA3BUTHUS (PU3HKH.

2. [lepeyeHb MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 JUCHUILINHE (MOYJII0), COOTHECEHHBIX C

HHAUKATOPaAMH JO0CTHKCHHUSA KOMIIeTeHIINii

KOI[ N HAUMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTUKCHUA
KOMIICTCHIIH

[Tnanupyemblie pe3yabTaThl O0y4eHUS O
JTUCIUILINHE, 00eCTIeYUBAIOIIUE IOCTHKEHUE
IUTAHUPYEMBIX pe3ysibTaToB ocBoeHus OITOII

OIIK-1 Cnocoben
YYUTHIBATH COBPEMEHHBIE
TEHJICHIIUU Pa3BUTHS
TEXHUKH U TEXHOJIOTHI B
o0nactu TexHochepHou
0€30I1aCHOCTH,
U3MEPUTEIIBHON U
BBIYUCIIUTEIILHON TEXHUKH,
MH(}OPMaILMOHHBIX
TEXHOJIOTHI IPU PEIICHUH
TUIIOBBIX 3a71a4 B 00J1acTH
npodecCuoHATbHON
JIeSITCILHOCTH, CBSI3aHHOMN
C 3aIIMTOMN OKpYKarolen
cpenbl U obecrieueHneM
0€30IIaCHOCTH YeJIOBEKA;

OIIK-1.1 lemonctpupyet
MMOHMMAHHUE COBPEMEHHBIX
TEHJICHIIMIA Pa3BUTHUS TEXHUKH
Y TEXHOJIOTUI B 001acTH
TexHochepHOI 0e30MmacHOCTH

3HaeT
OCHOBHBIE 3aKOHBI (U3UKA U  METOIBI
(UBUYECKUX UCCTEI0OBaHUI

ymeert

HCII0JIb30BaTh (bU3HKO-MaTEMaTHIECKUN

ammapar IS penieHus mpo0IeM, BOSHHKAIOITHX
B X0/I€ PO eCCHOHAITBHON AETATBHOCTH
BJajieeT

METOJIaMH  MaTeMaTHYeCKOro aHaim3a W
MO/JICITMPOBAHMUS, TEOPETUIECKOTO "
OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA

VK-1 Cnocoben
OCYIIIECTBIIATH TOKCK,
KPUTHYECKHH aHAIH3 U
CUHTE3 HHbOpMAaIUH,
IPUMEHSTh CUCTEMHBIN
MOIXO/ IJIS PEIICHHUS
[TOCTaBJIEHHBIX 3a1a4

VYK-1.1 OcymectBasier
CUCTEMHO-CTPYKTYPHBIN BEIOOD
MH(OPMALIMOHHBIX PECYPCOB (B
TOM YHCIIe B IU(PpOBOI cpejie)
JUIS TIOMCKA HH(POPMAIUH B
COOTBETCTBHUH C MTOCTABICHHOM
3aj1aueit

3HaeT

MCTOYHUKHU MOUCKa HHPOPMALIUU

ymeer

HaXoJuTh HHGOPMAIMIO B MCTOYHUKAX B
COOTBETCTBUHU C MTOCTABJICHHOM 3a/1a4ei
BJajieeT

HaBBIKAMHU MIOUCKa MHGOPMALIMOHHBIX
pecypcoB AJis orcka HHpOpMauu




YK-1 Crocoben
OCYIIIECTBISTH TIOUCK,
KPUTHYECKUI aHAIN3 U
CUHTE3 MH(pOpMAIIH,
MIPUMEHSITh CUCTEMHBIN
MOIXOJT JAJIsL PEIICHUS
MOCTABIICHHBIX 3a7a4

VK-1.2 BoiaBiaser
HH(pOpPMALIHIO, 3HAYUMYFO IS
MIOCTaBJICHHOU 3a1a4u

3HaeT

OCHOBHBIE  (pU3MYECKHEe  3aKOHBI IS
KPUTHYECKOTO otbopa HE00X0AUMOM
uH(popMaun

yMmeet

OCYIIECTBIISATh aHAJIN3 U CHHTE3 OTOOpaHHOMN
uH(poOpMaUK  JUISI  CO3/IaHUS  aJTOPUTMOB
pelleHYsI MOCTABJIICHHOM 3a4a4uu

BJIa/IeeT

HABBIKAMU MPUMEHEHUS] (PU3NYCCKUX 3HAHUN
JUTst 0TOOpa HE0OX0IMMOH MH(pOpMALTUN

YK-2 Cnocoben
ONPEACIIATH KPYT 3a]1a4 B
paMKax MOoCTaBJICHHOMN
I[eJTH U BEIOUPATh
ONTUMAJIFHBIE CIIOCOOBI MX
peLIEHHUs, UCXOSI U3
JIEWCTBYIOIIMX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYpPCOB U OTPAaHUYECHUIN

VK-2.4 Cocrasnsiet
MOCJIeI0BATEIbHOCTh
(ayiropuT™) pelIeHus 3aa4u

3HaeT
peaMeT CBOEH npohecCuoHaTbHOU
JESTEIIBHOCTH C TO3UIHKA (pyHIaMEHTATbHBIX
€CTECTBEHHOHAYUYHBIX 3aKOHOB

yMmeeT
UCIIOJIb30BAaTh  TOJIYYCHHBIC  (PU3NICCKUE
3HAHUA JJIS PCUICHUA 3a1a4
poheCCHOHANBHOMN eI TCIIHHOCTH

BJajeeT

q)I/IBI/IKO-MaTCMaTI/I‘ICCKI/IM arIiapaToM JJISL
PECUICHUA 3ajJa4, BO3HHUKAOIINX B Xoae

poheccuoHaNbHOM AETaIbHOCTH.

3. Yka3anue MecTa AUCUMILIMHBI (MOIYJIs) B CTPYKType 00pa3oBaTe/IbHOI POrpaMMbl

JanHas qucturinHa (MOTyJib) BKiIrodeHa B biok «/ucuummunsl, moxymu» b1.0.12 ocHOBHOM
npodeccuoHabHON 00pa3zoBarenbHOU porpammbl 20.03.01 TexHocdepHas 6€30MacHOCTb U OTHOCHUTCS K
00s13aTeNbHOM YacTu yueOHOro IJIaHa.




JlucuuiimHa OTHOCUTCS K 0a30BOM YacTH MaTEMaTHYECKOTO U €CTeCTBEHHO-HAYYHOTO Iukiaa. OHa
OCHOBBIBACTCS HA 3HAHUSAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTaTEe OCBOCHUS (DU3HKHU
«0a30BbIil YPOBEHBY:!

Mexanuka

1. Kunemartuka: MexaHHUECKOE JIB)KEHUE, ITyTh, IEpEMEILIEHUE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE 1 paBHOIIEPEMEHHOE ABH)KEHUE.

2. Jlunamuxa: IlepBeiit 3akon HeroTona. MHepumanbHble cucteMsl oTcuera. Bropoit 3akoH
Hprorona, macca, cuna. Tpetuit 3akoH HproToHa. 3aKOH BCEMUPHOTO TAroTeHus. 3akoH ['yka. mmyibc.
3aKkoH coxpaHeHHs uMItysbca. Kuneruueckasi 1 MoTeHIMAIbHAs SHEPTUs. 3aKOH COXPaHEHUSI SHEPTUU B
MexaHuke. Pabota, MOIIHOCTb.

MonekynsipHast ¢pusuka. TernoBble sBICHUS.

1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopur. OcHOBHOE ypaBHeHHE MKT.

2. YpaBHEeHHE COCTOSHUSA UCabHOTO rasa. ['a30Bbie 3aKOHBI.

3. [lepBriii 3aK0H TepMoAHAMUKH. PaboTa mpu u3mMeHeHnn oObema raza. BHyTpeHHss1 SHeprus
ujeanpHoro rasa. [lpuMenenue nepBoro 3akoHa TePMOJIUHAMUKH ISl H30IIPOLIECCOB -
Annabatudeckuii mporecc. CUIOBbIC MAIIMHBI, K.II.J. TEIUIOBOW MaIllMHBI.

4. I3MeHeHue arperaTHoOro COCTOSIHHSI BEIlleCTBa (TUIaBjiIeHHe, TapooOpa3oBaHue, KOHACHCAIINS).

DIeKTpOoCcTaTHKA

1. Dnexrpuueckue 3apsaapl. 3aKOH UX coxpanenus. 3akoH Kynona. HanpsxkeHHOCTB
ANEKTPOCTaTUUECKOTO MoJsl. CHiloBbIe TUHUY 1o, [IpuHIMn cyneprno3uuu nomiei.

2. PaboTa 1o nepeMemeHuIo 3JMeKTPUIECKOro 3apsa B anekTpuyeckoM mnosne. [lorenuunan.
Pa3znocth noTeHIHMAIOB.

3. DnekrpoeMKocTh. KoHaeHCAaTOPBI. DIEKTPOEMKOCTD IIJIOCKOTO KOHAEHCATOpa. DHEPTHS
AJIEKTPUYECKOTO I0JIsI KOHJEHCaTopa.

3aKOHBI MOCTOSIHHOTO TOKA.

1. Cuna toka. ConpoTtusieHue. 3akon Oma Jijisl ydyacTka IerH.

2. DnekTpoaBmKyIas cuia. 3akoH OMa i 3aMKHYTOM TISTIH.

3. Pabora u momHocTh ToKa. 3akoH J[xoyisa-JIeHa.

MarnuTtHOe noje. IJIeKTpO-MarHuTHAsE UHTYKIIHSL.

1. MarautHoe none. Uuaykuus MmarautHoro nosst. Cuna AmMmepa.

2. JIBmkeHue 3apspKeHHBIX 4acTUIl B MarHuTHOM Toste. Cuita JlopeHiia.

3. MarHuTHbIM MOTOK. 3aKOH 3J€KTPOMarHUTHON HHAYKIMK. CaMOUHIAYKIMSI. DHEPIHUsl MAarHUTHOTO
HOJIS.

MexaHn4eckue U 3JEeKTPOMArHUTHBIE KOJIeOaHMsI.

1. M'apmonnueckoe konedbanue. Maremarnyeckuii MasTHUK. [Ipy>KHHHBIN MasgTHUK.

2. Bonubl. YpaBHeHue BOJIHBL. J[JIMHA BOJHBI, 3BYKOBBIE BOJIHBI.

3. KonebaTenbpHbIi KOHTYP. DJIEKTPOMAarHUTHBIE KOJI€OaHUsI, UX TIEPHOJI. DJIECKTPOMArHUTHBIC
BOJIHBI.

Orntuka.

1. 3aKkoHBI OTpaXeHUs U TIpesioMiIeHus cBeTa. [loiHOe BHYTpeHHEE  OTpakKeHHE CBETA.

2. JInnzel. [loctpoenne nzobpaxenus B tuH3ax. @opMyia JIUH3bI.

3. Hucnepcus cseta. UnTepdepenius u nudpakius CBETOBBIX BOJH.

KBanToBas ¢usuka.

1. ®oroaddext. YpaBHenue DiiHmTeHa g Gotorddexra. PoToHBI. DHEPrus, Macca, UMITYJIbC
dboToHa.

2. CtpoeHue aTroma

Ne Konx n HauMeHoBaHrE MHAMKATOpA
[Tocneayronye AUCIUTIITHBI
/1 IOCTH KEHNS KOMIIETEHIINHT
OIIK-1.1, YK-8.1, YK-8.2, YK-8.3,
1 |Be3omacHOCTE XU3HENEATENLHOCTH
VK-8.4
2 | MexaHuKa )XUIKOCTHU U rasa OIlK-1.1

3 |Oxomorus YK-8.1, OIIK-2.2, TIK-6.2, TTK-6.7




4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMUYeCKHUX
4acoB, BbIIEJEHHBIX HA KOHTAKTHYIO PadoTy 00y4Yalluxcs ¢ npenojasaresieM (110 BUAaM y4yeOHbIX
3aHATHH) M HA CAMOCTOSAITEIbHYIO PA00Ty 00yYaK0IIUXCS

Cemectp
M3 Hux yacsl Ha
Bun yuebHoii paboTbl Beero MIPAKTHYECKYIO
4acoB o 1 2
JITOTOBKY

KoHTakTHas padora 112 48 64
Jleximonnsie 3ansatus (JIek) 48 0 16 32
Jlaboparopusie 3ansaTus (J1ad) 32 0 16 16
ITpaktuueckue 3ausatus (I[Ip) 32 0 16 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIBTAllMH 10 KYPCOBOH paboTe (IIPoeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTAlMIO (CaJa 3a4era,
3a4eTa ¢ OICHKOM; 3aIuTa KypCOBOH pabOThHI
(mpoexkTa); cnaya KOHTpONbHBIX padot (PT'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.95 0.95
(KOHCYIbTaIHA TTepe SK3aMEHOM H cl1adua ' '
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocTositesbHast padora (CP) 73 20 53
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)

yacel:| 216 72 144

3aYeTHbIE eTUHUIIbI: 6 2 4

5. Conep:xkaHue IMCHUIUIMHBI (MOAYJIsl), CTPYKTYPHPOBaHHOE MO pa3jiesaM (TeMaM) ¢ YKa3aHHueM

OTBEJ€HHOI0 HA HUX KOJMYeCTBA aKaJeMUYeCKUX YaCOB U BHI0B YUeOHBIX 3aHATHI
5.1. TemaTrueckuii MiaH JUCIUILIAHBI (MOIYJIS)

Konrakthas pabora (1o yueOHbIM
3aHATHAM), Jac. Kon
WHAUKATOD
= a
g | nexuuu I13 JIP Bcero,
No Pa3nesnsl UCIUININHEBL = CP qac JOCTHKEHU
8 U3 HUX U3 HUX U3 HUX ) A
Ha Ha Ha KOMIICTCHI]
TpaKTH- MpaKTH- TpaKTH-
BCEro 4ecKyIo BCEro 4eCKyI0 BCEro 4ecKyIo 15041
HOATro- OATro- TOATro-
TOBKY TOBKY TOBKY
1. |1 paznen. ®usznyeckre OCHOBBI
MEXaHUKHU
KunemaTnka nmocTymnaTensHOr0O OINK-1.1,
1.1, yi 1| 2 2 2 2 8 | VK-1.1,
Y BpallaTeJIbHOTO JIBHXKEHUS VK-1.2
OIIK-1.1,
19 JlnHamuKa mocTynaTeIbHOro 1 1 2 5 5 2 8 VK-1.1
"' | BpamarenbHOro JBUKEHUS VK- 1' 2’
OIIK-1.1,
1.3. | PaGora u sHEprHS 1] 2 2 2 2 8 YK-1.1,
VK-1.2
MexaHHKa BpallareIbHOr0 OINK-1.1,
1.4, palll 1| 2 2 3 3| 10 | VK-11,
JIBIDKEHUSI TBEPJIOTO Tea. VK-1.2




OIIK-1.1,

1.5. | ®usuka xoaebaHU ¥ BOJIH. 8 VYK-1.1,
YK-1.2
2. |2 paznen. MonekynspHas
¢du3uKa 1 TepMOIMHAMHKA
OCHOBBI MOJICKYJISIPHO- OIK-1.1,
2.1 KMHETUYECKOU TEOPUU 9 S;.II((__]i :;’
OIIK-1.1,
2.2. | OcHOBBI TEpMOIUHAMUKHI 8 VYK-1.1,
YK-1.2
OIIK-1.1,
2.3. |Craructuueckas dpusuka. 4 VYK-1.1,
YK-1.2
OIIK-1.1,
2.4. | SIBnenus mepeHoca. 5 VYK-1.1,
YK-1.2
3. |3 pasnen. Konrtpoian
OIIK-1.1,
3.1. |3auer 4 VYK-1.1,
YK-1.2
4. |4 paznmen. DnexkTpuyecTBO U
MarHeTus3m
OIIK-1.1,
YK-1.1,
4.1. | DnekTpocTaTuka 10 VK-1.2,
YK-2.4
OIIK-1.1,
4.2. [TToCcTOSIHHBIN TOK 10 YK-1.1,
YK-1.2
MarauTHoe 1ojie B BaKyyme OINK-1.1,
4.3. ' 8 YK-1.1,
3akoH buo-Casapa-Jlamiaca VK-1.2
MarauTHbIE CBOMCTBA OINK-1.1,
4.4, 3 YK-1.1,
BEIIIeCTBA. VK-1.2
. OIlK-1.1,
45 JleiicTBre MarHUTHOTO TOJIS HA 9 VK-11,
JBUKYITHECS 3aps/Ibl U TOKH. VK-1.2
OIlK-1.1,
4.6. | DekTpoMarHuTHAS WHITYKITHS 9 YK-1.1,
YK-1.2
OcHOBBI TeOpHH MakcBemia OIIK-1.1,
4.7. 6 YK-1.1,
JUTSI DJICKTPOMArHUTHOTO TIOJIS VK-1.2
5. |5 pasznmen. BoiHoBast ontrka
OIlK-1.1,
5.1. | Uurepdepentius ceeta 8 YK-1.1,
YK-1.2
OIlK-1.1,
5.2. | Audpaxuus cBera 7 YK-1.1,

YK-1.2




OIIK-1.1,
5.3. |[lonspuzanus cBeTa 2 2 1 1 3 7 VYK-1.1,
VK-1.2
6. |6 pasmen. DieMeHThI
KBAaHTOBOU (PM3HKH aTOMOB H
MOJICKYJT
TennoBoe U3Iy4yeHUue 1 ero OINK-1.1,
6.1. SAKOHLL 21 2 1 1 4 8 VK-1.1,
VK-1.2
Buemnwnii porosddexr. OINK-1.1,
6.2. Sddexr Komrrona 21 2 2 2 6 VK-1.1,
VK-1.2
[InanerapHas MoJieIb aTOMa OINK-1.1,
6.3. Bopa-Pesepdopia 2] 2 2 2 6 12 VK-1.1,
VK-1.2
OneMeHThl KBaHTOBOM OIIK-1.1,
6.4. | MexaHuKH. YpaBHCHHC 2| 2 6 8 VK-1.1,
[peaunrepa VK-1.2
OIIK-1.1,
6.5. | DnmeMeHTHI saepHON (HU3UKH 2 2 4 6 VYK-1.1,
VK-1.2
7. |7 paznen. Kontponn
OIIK-1.1,
YK-1.1,
7.1. | Ox3amen 2 27 VK-1.2
VK-2.4
5.1. Jlekuuu
Ne | HaumeHnoBanHue pazjiena .
. HanMeHoBaHMe 1 KpaTKOE COICPIKAHHE JICKITUH
pasn M TEMBI JEKIIAHN
KunemaTuka 1mocTymnarebHOr0 | BPAIlaTeIbHOTO JBUKCHUS
Kunemaruka MarepuanbHas Touka. TpaekTopus, myTh, epemenicHue. Cucrema
1 nocrynarensHoro u | orcyera. CKopocTs, yekopenue. HopManbHOe U TaHT€HIMAIbHOE
BPAIIATEIEHOTO yckopeHusi. KnHemaTrka BpamareIbHOTo JBIKCHUS DIeMEHTapHbBIN
JIBHKEHHS MMOBOPOT. YTJIOBBIE CKOPOCTh U YCKOPEHHE, UX CBS3b C AaHAIIOTMYHBIMU
JMHEWHBIMU BEIUYNHAMH.
JlnHaMuKa TIOCTYIATEILHOTO JIBHKCHUS
JluHamMuka WuepumanbHble CUCTEMBI 0TCUYETa, 3aKOHBI HBIOTOHA, CHJIa TSDKECTH, BEC
5 MOCTyNaTeapHOro | TEJ, CHIa YIPYTOCTH, CHIlbl TpeHus. Miyibe. 3aKoH cOXpaHeH s
BPAIATETBHOTO UMITyJIbCa. Y paBHEHUE JIBIDKECHUS Tella TICPEMEHHOM MacChl. 3aKOH
JBUKCHUS BCEMUPHOTO TATOTeHUs. [ paBurannonHoe mose. KocMuyaeckne CKOpoCTH.
HewnepruaabHbIe CHCTEMBI OTCYETA.
Pabora u sneprus
DHeprus, paboTa, MOIIHOCTh. KHHETHYECKast ¥ MOTSHITHATbHAST YHEPTHH.
3 PaboTa M oHepris |50 0n coxpanenns sneprim. [padirdeckoe mpecTapierie sreprii. Yaap
a0COIIOTHO YIIPYTUX U HEYNPYTUX TEI.
MexaHuKka BpalaTeIbHOTO IBHKCHHUS TBEPAOTO Teja.
MexaHuka MOMEHT CHJIBI, MOMEHT MMITYJIbCa, MOMEHT HHepIuu. OCHOBHOE
4 BPAILIATEILHOTO ypaBHEHHE JUHAMUKH BPAIaTEILHOTO ABHKEHUS TBEpAOro Tena. TeopeMa
nBwkenus TBepporo | LLITeliHepa. Pabora npu BparuarenbHoM ABKeHNH. KuHetnueckas
Tena. SHEPTHs BPAIIAIOIIErocs Tea. MOMEHT UMITYJIbCa M 3aKOH €0
coxpanenus. [ mpockor.
5 dusnka konebanuii 1 | PU3HKa KonebaHui U BOJIH




BOJIH.

Kone6anus. Buasl konebanuii. [lapmonndeckue konebanus. J[uHamMuka
rapMoHH4YecKuX KoneOanuil. [IpyKuHHBIN, MaTeMaTHYECKUN U
bu3nYeCKUi MasSTHUKU. DHEPTUsi TApMOHUYECKOTO KoneObanwus. ClokeHue
rapMOHUYECKHX KOoeOaHUi. 3aTyXarolre U BEIHYKJICHHBIE KOJICOaHMUSI.
Yupyrue BoiHbBL. YpaBHEHUE TUIOCKOH 1 cheprudeckoii BOJIHEL. BonHOBOE
ypaBHeHue. CKOpOCTh ¥ 3HEprus ynpyrux BoiaH. CTOsSYME BOJIHBI.

OCHOBBI MOJICKYJISIPHO-
KMHETUYECKOU TEOpUH

OCHOBBI MOJICKYJISIPHO-KUHETHYECKON TEOPHH.
NneanbHblii ra3. YpaBHEHUE COCTOSIHUS HAcaIbHOTO raza. OCHOBHOE
ypaBHEHHE MOJICKYJIIPHO-KUHETHYECKOW TEOPHH.

OCHOBBI
TEPMOUHAMUKHU

OCHOBBI TEPMOJUHAMUKHI

3aKOH PaBHOMEPHOTO PaCpEe/IeIICHUs YHEPTUH 110 CTETIEHSAM CBOOO/IbI
Moekyi. TeruoTa, paboTa u BHyTpeHHss sHeprus. [lepBoe Hayano
TepMoauHaMHKU. TernmoeMKocTh Ta30B. AaradaTHBIH Mporecc.
VYpaBaenue Maiiepa. Ypasuenue Ilyaccona. [Tonurponuyeckue
npoueccsl. Bropoe Hayano TepMOIMHAMUKA. DHTPONUS B
tepmoarHamuke. HepaBenctBo Kiaysuyca. [{ukn Kapuo. KIIJ[ remioBsix
BATATEJIEN.

Crarucrrueckas
¢u3zuka.

Craructuueckas Gpusuka
[TonsiTre o cratucTuueckoM pactpeneneHuu. Pacnpenenenne Makcperia.
Pacnipenenenue bonbimana. bapomerpuueckas popmyna.

SIBnenus IIepeHOCa.

SIBnenus nepexnoca
Hzotepmbl Ban-nep-Baanbca. Db dext Jxoynsa-Tomcona. SBnenus
nepenoca. {ud¢ysus B razax. TemnonpoBOAHOCTH ra3oB. BsA3KoCTb.

11

DneKTpocTaTuKa

DIJIEKTpOCTAaTHUKA

3akon Kymnona. HanpsixkeHHOCTB 25ekTprudeckoro nmosi. Teopema ["aycca.
PaGota cuit sanexrpudeckoro noss. [lorennuan. CBa3p Mexay
HaIPAXKCHHOCTBIO ITOJIA M ITIOTCHIIMAJIOM. I[I/IE)JIGKTpI/IKI/I " IIPpO-BOJHHUKHU B
AIIEKTPUYECKOM IoJie. EMKOCTh MPOBOJHUKA. DHEPTHS 3JEKTPUUIECKOTO
TOJISL.

12

ITocTOosSHHEBIN TOK

ITOCTOSHHBIN JIEKTPUUYECKUI TOK

Cuina toka. [Inotaocts Toka. 3/IC. ConpoTuBieHne NpoBOIHUKOB.
3akonbsl Oma B muddepeHmanbHol 1 nHTerpanbHoit popme. Pabora u
MOIIIHOCTH TOKa. 3akoH J[xoymns-Jlenna. [TpaBuna Kupxroda ans
Pa3BETBJIEHHBIX LETIEH.

13

MarsauTHOE€ I10JI€ B
Bakyyme. 3akoH buo-
Cagapa-Jlannaca

MarnutHoe noje B Bakyyme. 3akoH buo-CaBapa-Jlamiaca

OneiT Opcrena. MarautHoe nojie. MarHUTHBIA MOMEHT MarauTHas
uHaykiusa. 3akoH buo-Casapa-Jlamnaca. [lone npsiMoro 1 KpyroBoro
TOKOB. 3aKOH ITOJHOTO TOKA.

14

Mar»uTtHsle CBOWCTBA
BEIIECTBA.

MarauTHBIE CBOIMCTBA BEIleCTBA.

Hamaranuennocts. Hanpssk€eHHOCT, MArHUTHOTO TIOJISA. Y CIIOBHS HA
TpaHMIlE pa3jelia IByX MarHeTUKoB. Kiaccudukamums MarHeTHKOB.
MarHuTHBIN THCTEPE3UC

15

JlelicTBUE€ MarHUTHOTO
MOJISl Ha IBHOKYIIIAECS
3apsabl U TOKH.

JleiicTBre MarHUTHOTO TIOJISI HA ABYIKYIIKECS 3apsiabl U TOKH

3akoH Amrnepa. Cuna Jlopenna. J[BrkeHue 3apsiKeHHBIX YacTHI] B
MarHMuTHOM moJje. PamMka ¢ TOkOM B MarHUTHOM Tojie. MarHUTHBIN MMOTOK.
Pabora, coBepiiaemasi mpu nepemMereHuy IpoBOJIHUKA C TO-KOM B
MarHuTHOM noJie. Teopema ["aycca fuist MAarHUTHOTO MOTOKA.

16

DJIeKTpOMarHuTHas
WHIYKIUS

ONEeKTpOMarHuTHAsI UHIYKIIHSL.
3akoH anekTpoMarHuTHON nHaykuun dapanes. [Ipasuno Jlenna.
Camounnaykuus. Buxpessle Toku. MHIyKTUBHOCTE KOHTYpa. B3aumuas




uHAyKIus. Tpancdopmarop. DHeprus MarHuTHOTO TTOJIA.

17

OCHOBBI TEOpUH
Makcsemna s
3JIEKTPOMArHMUTHOTO
TOJIs

OcHoBbI TeOpuM MakcBesa s 31eKTPOMarHUTHOTO TIOJIst

Buxpeoe anexktpuueckoe nosie. Tok cmenienus. Y paBHeHus Makcsesia
JUTSI 3JIEKTPOMArHUTHOTO MOJIsl. DHEPrUsl U UMITYJIbC JIEKTPOMArHUTHBIX
BouH. [lIkana 31eKTpOMarHUTHBIX BOJIH.

18

WnTepdepennus creta

WuTepdepenmus crera

ITonsiTHE O KOPITYCKYJISAPHO-BOJIHOBOM Ayanu3Me. KorepeHTHble BOIHBI.
Wutepdepenmus. Ycnopre MakCUMyMa i MUHUMYMa HHTEP(EPEHIIHUN.
WuTepdepenmus B Tonkux mwieHkax. Kombiia Hetotona. [Ipumenenus
UHTEPEPEHIIHH.

19

Hudpaxuus ceera

Hudpakimus cera

[Tpunnun Noiirenca-Openens. 3oub Openens. Hdudpakuus Openens Ha
KpyTJoM oTBepcTuu U nucke. Judpakuus Opaynrodepa Ha mienu.
Hudpaxuonnas pemerka. Pazpemaromas criocoOHOCTh ONTHYECKUX
pUOOPOB.

20

HOJ'IHpI/ISaI_II/IH CBCTa

[Tonsipuszanus ceera

EcrecTBeHHBIN U NOJIApU30BaHHBIN cBET. 3akOH Maitoca. 3aKkoH
Bbprocrepa. JIBoiinoe myuenpenomienue. ekt Keppa. Bpamenue
MJIOCKOCTH MOJSPU3ALIUH.

21

TemnoBoe H3JIYUCHHUC U
€I'o 3aKOHbI

TennoBoe U3Iy4eHUe U ero 3aKOHbI

XapakTepuCTUKH TEIUIOBOTo u3nydeHus. 3akoH Kupxroda. 3akon
Credana-bonbumana. 3akon cmemienus Buna. @opmyna Panes-Jxunca.
®opmyina [lnanka.

22

Buemnwnii porosddexr.
D¢pdext Komnrona

Bremmauit poroaddexr. dpdexr Kommrona.

3akonbl BHeNIHETO (hoTodhdekTa. YpaBHeHHE DUHINTEIHA TS
dororddekra. [Ipumenenue pororddexra. Macca u UMIyabC POTOHA.
Hasnenne ceeta. Ddpdexr Komnrona u ero snemeHTapHas TEOPHSL.

23

IInanerapHas Mmozenb
atoma bopa-Pezepdopna

[Tnanerapuas monens atroma bopa-Pesepdopna
JluneiiuaTeiii ciekTp aroma Bogopoaa. @opmyna banemepa-Pundepra.
[Tocrynatel bopa. OnbiTel @panka u ['epua. CekTp aroma BoJopo/ia 1o

bopy.

24

OneMeHThl KBAaHTOBOM
MEXaHUKH. Y paBHEHUE
[lIpenunrepa

DneMeHThl KBaHTOBOM MexaHuKH. Y paBHeHue lllpenunrepa
KopnyckynsipHoO-BOJIHOBOM Jyalii3M CBOMCTB BelecTBa. [ unoresa e
bpoiinsa. CootHomenue HeonpeaenenHocrei [ eiizenOepra. BomHnosas
dbyuknus. Ypasuenue [lpenunrepa. Yactuia B oqHOMEpPHOIMA
MPSIMOYTOJIBHOH "MOTeHIIUATBHOU siMe" ¢ OECKOHEUHO BHICOKUMU
"crenkaMu". TyHHeNnbHBIN 2P PeEKT.

25

DIIEeMEHTHI SAEpPHON
buzuku

DIEeMEHTHI SIepHON (HU3UKH

Pasmep, coctas u 3apsaa aToMHOTO si/ipa. MaccoBoe U 3aps10BOE YUCTA.
HedekT maccel 1 dHepTHs CBsA3H siapa. CIMH s/1pa ¥ €r0 MarHUTHBIN
MOMEHT. S iepHbie cunbl. Moaenu siapa. PaanoakTHBHOE U3TyUYEHUE U €TO
BHJIb. 3aKOH paJIMOAKTUBHOTO pacnaja. [IpaBuiia cMemieHus.
3akoHOMEpHOCTH o-pacnana. 3-Pacnan. Heittpuno. ['amma-u3nydenue u
ero coiictBa. PezoHancHoe nornoiienne g-u3nydeHus (3p ekt
Méccbayspa). MeTo bl HAOIIOACHHS M PETUCTPAIIMH PATHOAKTHBHBIX
HU3JTYYEHUN U YacTUll. SlAepHble peakliMu U UX OCHOBHBIC TUIIHI.
[To3utpon. b+-Pacnaa. DnaekTponHsIii 3axBat. OTKpHITHE HEUTPOHA.
SnepHble peakuu Mmoj AEHCTBUEM HEMTPOHOB. Peakius eeHus sapa.
[lennas peakuus genenust. [lonsitue o sigepHo 3HepreTuke. Peakius
CHUHTE3a aTOMHBIX sijiep. IIpobiema ynpaBiseMbIX TEPMOSIEPHBIX
peakuuid. TUnbl B3aMMOIEVCTBUM 3JIEMEHTAPHBIX YACTHIL]




5.2. IlpakTuyeckue 3aHATUS

HaumenoBanue paznena

p{::ﬂ Y TEMBI HpaKTvaquKHx HanmeHnoBanue u cofiep:kanne NpakTHUeCKUX 3aHATUN
3aHATHHN
KunemaTtuka nocTynareibHOTO U BpallaTeIbHOTO JBH)KCHUS
Kunematuka Pemenue 3amnau: MatepuanbHas Touka. TpaekTopus, myTh, IEpeMEIICHUE.
1 nocrynatensHoro n | Crucrema orcuera. CkopocTs, yekopenne. HopmanbHOe U TaHI€HIHATIBHOE
BPAIATEIHLHOTO yckopenusi. KuHeMartnka BpaiarebHOro ABUKEHUST DJIeMEHTapHbIN
JIBYDKCHHUS MOBOPOT. YTJIOBBIE CKOPOCTh M YCKOPEHUE, UX CBA3b C AaHAIIOTUYHBIMU
JIMHEHHBIMU BEJINYNHAMH.
JlMHaMuKa MoCTynaTeIbHOTO JIBUKEHUS
JluHAMHKA Pemenue 3anau: MHepumanbHble CUCTEMBI OTCUYETa, 3aKOHbl Hbl0TOHA,
» IIOCTYIIATeNIBHOrO | CHJIA TSDKECTH, BEC TEJ, CUJIA YIIPYrOCTH, CUIIbl TpeHHUsL. IMITysibe. 3aKoH
BPAIATEILHOTO COXpaHECHUS UMIYJIbCA. Y PaBHEHUE JIBUKCHUS Tejla IEPEMEHHON MacChI.
JIBIKEHUS 3akoH BceMUpHOro TaroteHus. ['paBuranmonHoe noie. Kocmuueckue
ckopoctu. HemHepuuaibHble CHCTEMBI OTCUETA.
PaGota u sneprus
Pemenue 3amau: DHeprus, padora, MOIIHOCTL. KnHEeTHUECKas 1
3 Pabora n sneprus MOTCHI[MAIbHAS DHEPTUHU. 3aKOH COXpaHEeHHMS 3Hepruu. I padudeckoe
MIPEICTABJICHUE SHEPTUH. Y 1ap aOCOIIOTHO YIPYTUX U HEYNPYTUX TEJ.
MexaHuKka BpalaTeibHOTO JBH)KEHUS TBEPAOTO Teja
MexaHuka Pemenue 3agady: MOMEHT CUJIbI, MOMEHT UMITYJIbCA, MOMEHT UHEPIIUH.
4 BpAIIATEILHOTO OCHOBHOE ypaBHEHHE IMHAMUKHU BPAIIATEIIbHOTO JBUKEHUS TBEPIOTO
JBYKEHHUs TBeporo | Tela. Teopewma IlITeitnepa. PaboTa npu BpamaTeabHOM JIBHKCHHUH.
Tela. Kunernueckas sHeprus Bpaiiaroiierocs tTejaa. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHeHHs.
®dusuka KonedaHuii 1 BOJIH
Pemenue 3amau: [Napmonmueckue konebanus. [[nHaMyuKa rapMOHUYECKUX
. kosnebanuit. [Ipy>KuHHBIN, MaTeMaTUYECKUN U GUBNUECKUN MAsITHUKH.
5 Dusnka xoneOanuii u DHeprusi TapMOHUYECKOT0 Kojebanus. CIokeHre rapMOHHYECKUX
BOJIH. KoJieOaHui. 3aTyXaroIIie ¥ BRIHYKACHHBIC KOJIeOaHUs. YTIPyrue BOJIHBI.
YpaBHEeHHE TII0CKOH U cheprudeckoii BOIHBI. BomHOBOE ypaBHEHUE.
CkopocTh U 3HEprus ynpyrux BojH. CTosuue BOJHBI.
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TE€OpUHU
6 Ocrossr MOHGFYMPHO' Pemenue 3agau: UneanbHblil Ta3. YpaBHEHNUE COCTOSIHUS UI€ATLHOTO Ta3a.
KHHETHHCCKOM TCOPHH | O cpopHoe YPaBHEHUE MOJIEKYIISIPHO-KMHETUYECKON TEOPHH.
OCHOBBI TEPMOJAMHAMUKHI
Pemenue 3amau: 3aKkoH paBHOMEPHOTO pacipeiesIeHUs SHEPTHH 110
CTerneHsaM cBo00IbI MOJIeKY. TeroTra, paboTa U BHYTPEHHSISI DHEPTHUSL.
OCHOBEI [TepBoe Havanmo TepMogHAMUKH. TeII0eMKOCTh Ta30B. A uabaTHBIM
7 TEePMOTHHAMUKH npouecc. YpaBaenue Maitepa. Ypasuenue [lyaccona. [lonutponnueckne
npouecchl. Bropoe Hayano TepMOIMHAMUKU. DHTPOIHS B
tepmoarHamuke. HepaBenctBo Kiayzuyca. [{ukn Kapno. KIIJ[ renioBsix
JIBUTATEIIEH.
Craructrueckas pu3uKa
8 Crarucriieckas Pemenue 3agau: Pacnpeaenenne MakcBenna. Pactipenenenue
pusnra. bonbimana. bapomerpuueckas popmyna.
SBneHus nepeHoca
9 SIBenus mepeHoca. Pemenue 3anau: SAsnenus nepenoca. Juddysus B razax.
TermmonpoBOAHOCTH Ta30B. BsA3KOCTh.
DJIEeKTPOCTATHKA
11 DneKTpocTaTHKa

Penrtenue 3anau




ITOCTOSHHBIN JIEKTPUYECKUI TOK

12 [TocTostHHBII TOK Pemenue 3a1a4
MarHuTHoe I10JI€ B MarnutHoe nosie B BakyyMe. 3akoH buo-CaBapa-Jlamnaca.
13 | Bakyyme. 3akon buo- |Pemenue 3anay
Casapa-Jlannaca
JeiictBue MarauTHOro | /JleicTBHE MarHUTHOTO 1OJIS Ha IBUYKYILUECS 3apsbl U TOKU
15 nojs Ha aABwkymrecs | Pemenne 3anay
3apsi/ibl ¥ TOKH.
16 BHGKTPOMaFHI/ITHaH :‘)HCKTpOMaFHI/ITHaH HHAYKOUA.
MHTYKITHS Pemenne 3amaq
HNurtepdepennus ceera
Pemenue 3amau: [lonsitue o KOpIycKyJaspHO-BOJIHOBOM J1yaju3Me.
18 | Murepdepenmms cera |KorepentHsie Bonubl. MHTEpdepenuus. ¥ cnoBre MakcCuMymMa 1 MUHUMyMa
unreppepeniuu. Matepdepenius B ToHkux 1ieHkax. Kombia HetoToHa.
[Tpumenenust uaTepdepeHIINN.
Hudpakmus ceera
emenue 3ana4: [punnun ['tolirenca-dpenens. 3oub1 OpeHerns.
P IT r o 3 o
19 Jludpaxims cera Hudpakmus OpeHens Ha KpyTriioM OTBEpCTUH U aucke. Judpakims
®paynrodepa Ha menn. udpaknuonnas pemerka. Pa3pematomas
CITOCOOHOCTH ONTHYECKUX MPHUOOPOB.
[Tonsipusanus ceera
20 I Pemenue 3amaq: EcTrecTBeHHBIN 1 ONISIPU30BaHHBIN CBET. 3aKOH Masoca.
OIAPU3ALIMA CBCTA | 34101 Bproctepa. JBoiiHoe nyuenpenomienue. Dddext Keppa.
Bparienue miockocTu nosisipu3aiuu.
21 TerutoBoe U3JIyYECHUE U TemnoBoe H3JIYYCHHEC U €I'0 3aKOHBI
ero 3aKOHBI Pemenue 3amay
B . Bremnnii pororpdexr. Idhdext Komnrona.
22 ngmHHH q}’fTOB boexr. Bremonnenue /3. BoinosHeHne pacd€ToB U BBIIOJIHEHHUE OTUETA 110
(bexr Komnrona | 1,600ar0proii padore
[Tnanerapnas moaens atroma bopa-Pesepdopna
[InanerapHas Mojeb
23 Pemenue 3amau

atroma bopa-Pesepdopna

5.3. JJaGoparopHbie pabOTHI

HaunmenoBanue paznena

pﬁn U TeMBbI 1a00paTOPHBIX HanmeHoBaHue u coznepxanue 1a00paTOpPHBIX padoT
pabot
Kunematuka KunemaTnka moctynarebHOrO M BpallaTeIbHOTO IBHKCHUS
1 nocrynarensHoro u | Onpezenenre oobeMa HUIMHIPA IPY MOMOIIY INTaHT€HIIUPKYJIS
BpamiaTeJIbHOTO
JIBHOKEHUS
JlunaMuka JInHaMHKa TIOCTYNATEIbHOTO ABUKCHUS
5 nocrynarensHoro u | Onpesenenue yckopeHus cBOOOHOTO MaAeHHs IPH IOMOILH
BpalareIbHoro MaTeMaTU4YeCKOTr0 MasTHHUKA
JIBUOKCHUS
Pabora u sneprus
3 Pabora n oneprus OrnpesenieHre MOMEHTA HHEPIIMU ¢ TIOMOIIBbIO MasiTHUKa MakcBesia
MexaHuka MexaHuKa BpalaTeIbHOTO JBHKEHUS TBEPAOTO TesIa
4 BpaliaTeJIbHOTO W3y4yeHrne OCHOBHOTO ypaBHEHUS JHHAMUKH BPAIIaTeILHOTO JIBHKCHUS
JBIKCHUSI TBEPJIOTO
Tela.
. DusnKa Konebanmii 1 dusnka KoaeOaHuil U BOJIH

BOJIH.

Nzydenue pu3nueckoro MasiTHUKa




OCHOBBI MOJIEKYJISIPHO-

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUU.

6 b Onpenenenre yHUBEpPCaIbHOU ra30BOM MOCTOSTHHOMN U IJIOTHOCTH BO3/1yXa
KHHETHIECKOH TCOPUA | b 11 iormepym.
7 OCHOBEI OCHOBBI TEPMOJIUHAMUKH
TEPMOJAUHAMUKU OHpCIIeHeHI/Ie OTHOIICHUS TEIIOEMKOCTEH BO3ayxa
SIBaeHus nepeHoca
9 SBnenns nepenoca. | Onpenenenue KodhuunenTa BA3KOCTH U CPEIHEH ITMHBI CBOOOIHOTO
npoOera MoJIEKYJT BO3/lyXa
1 S DJIEKTPOCTATHKA.
JICKTpOCTaTHKA ['padmyeckoe mpecTaBICHUE AIEKTPOCTATHUECKOTO OIS
IToCTOSHHBIN JIEKTPUYECKUI TOK
12 I . HccnenoBaHue 3aBUCUMOCTH MOIIHOCTH, BBIACISIEMOM B IEIIH
OCTOAHHBIN TOK IIOCTOSTHHOT'O TOKa, U KO3 PHUIMEHTa I0JIC3HOr0 ICHCTBUS UCTOUYHHUKA OT
CHJIbI TOKA U BHELIHETO CONPOTUBIIECHUS.
MarauTHoe ToJiE B MarnutHoe noJie B BakyyMe. 3akoH buo-Caapa-Jlamiaca.
13 BakyyMe. 3akoH buo- | OnpeseneHne ropu30HTaIbHON COCTABIISIONICH HAPSHKEHHOCTH
Cagapa-Jlannaca MarHUTHOTO T0JIs1 3€MJIM TIPU ITOMOIIY TaHI€HC-TaJlbBaHOMETPA.
JleiicTBre MarHuTHOTO |/lCCTBHE MarHUTHOTO TIOJIS HA ABMDKYLIUCCS 3apsI/Ibl K TOKA
15 TIOJIS1 Ha JIBYDKYIITAECS I/I3yqu1/Ie MarguTHOTO IT10JIa COJICHOM/IA C TOMOIIIBIO JaTYHUKa XOJIa.
3apszibl U TOKH. Ornpezenenne yAeIbHOTO 3apsiaa dJIEKTPOHA METOJIOM MarHeTpoHa
3 DJIEKTpOMarHuTHAs WHIYKITHAS
16 JICKTPOMATHUTHAA | PTavyenpe sBieHns B3anMHOM HHAyKuuK. Ompe/eeHHe NHIYKTHBHOCTH
MHAYKIHA KaTYIIKA METOJIOM PE30HaHCA B KOJIEOATEIbHOM KOHTYpE
18 | u HNHuTtepdepenius ceeta
HTep(epenmus cBeta Onpenenenue NJIMHBI CBETOBON BOJHBI TPU OMOIIM Kojel, HbroToHa
19 Hudpaxus ceera
Hudpakuyis ceeta N3yuenune nazepHOro u3iaydeHus
20 I [Tonsipusanus cBera
OJIIpU3ALIs CBETA N3ydyeHne "HTEHCUBHOCTH CBETA, MPOLIEAIIETO YEPE3 MOJISIPOUIBI
21 TerioBoe U3JIY4YEHUE U TemnoBoe H3JIYYCHHEC U €I'0 3aKOHbI
€ro 3aKOHBI Omnpenenenne nocrossiuuot  Credana-bonpimana
[Tnanerapnas moaens atroma bopa-Pesepdopna
N3yyeHne criekTpalbHOTO COCTaBa HEOHOBO-TEIUEBBIX UCTOUHUKOB,
23 [TnanerapHas Mojien, | HCIONB3YEMBIX B CBETOTCXHHKE.

atroma bopa-Pesepdopna

HccnenoBanve cCieKTpOB MOTJIOMIEHUS U TPOMTYCKaHUS.
Onpenenenye JJIMHHOBOJIHOBOMN TPaHUIIbI CIIEKTPA MOTJIOMICHUS U
BbIUHciIeHre noctoguHo Ilimanka.

5.4. CamocrosTenbHas paboTa 00yJaronxcs

Ne | HanmeHnoBanue paznena o
CopneprkaHue caMOCTOSATENbHOM paboThI
pa3a| AMCUMIUIMHBI U TEMbI
Kunemarnka Kunemartuka nmoctynarenbHOTO U BpallaTeIbHOTO JBUKEHUS
1 nocrynarensHoro 1 | Beimmonnenne M/13. BeimonHenne pacy€ToB U BBIIIOJHEHHUE OTYETA 110
BpalaTeIbHOrO nabopaTopHoOi paboTe
JBUKCHUS
Junamuka JlnHamuKa noCTynaTeabHOro JBUKEHUS
5 nocrymnarenbHoro u | Bemmonnenune MJI3. BeinonaHenne pacuy€ToB ¥ BBIITOJHEHUE OTYETA 110
BpalllaTeIbHOro nabopaTopHoii pabote
JIBUKECHUS
3 Pabora u sHeprus Pabota u sHeprus




Boinonnenune WUJ13. BeimonHenne pacy€ToB U BBIMOIHEHUE OTUETA 11O
nabopaTopHoii pabote

MexaHuka MexaHuKa BpalaTeIbHOTO JBH)KEHHUS TBEPAOTO Teia
4 BpaIaTeJIbHOTO Boemonnenue M/[3. BoinosnHenue pac4€ToB U BBIIOJIHEHHUE OTUYETA 110
JBIDKEHHS TBEpIOro |JaboparopHoit pabore
Tena.
o Sarui duznka KojacOaHUH ¥ BOJIH
5 M3HKA KOJICOAHUN V| By 1o ienme WJ13. BeimonHernue pac4€ToB M BBHITIOJIHEHHUE OTUETA 10
BOJIH. naGopaTopHoii paboTte
o OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUH.
6 CHOBBI MOJICKYJIPHO™ | Brionnenne MJ/13. BbinonHeHHe pacyéToB 1 BBIIOIHEHHE OTYETA 110
KUHETUYECKON TEOPHUU naGopatopHoii paGote
o OCHOBBI TEPMOJIMHAMUKHU
7 CHOBBI Brimonunenue N/3. Beinoanenne pacu€ToB U BBITOJIHEHUE OTYETA 110
TCpMOAMHAMHUKH nabopaTopHoi paboTe
C Craructudeckas Gpusuka
8 TATHCTHICCKA Bemonueraune N/[3. Beimoanenne pacuyéToB M BBIIOJHEHHAE OTYETA 10
(busuxa. nabopaTopHoi pabore
SIBaeHus repeHoca
9 SIBIIeHU TIEpeHoca. Bemonuenune N/[3. Beimoanenne pacuyéToB M BBIIOJIHEHHE OTYETA 10
nabopaTopHoi pabore
DJleKTpocTaTUKa
11 DIIEKTPOCTaTHKA Brimonnenue N/[3. BeinoaHeHne pacuy€ToB U BBITOJIHEHUE OTYETA 110
nabopaTopHoi paboTe
IToCTOAHHBIN JIEKTPUUYECKUIN TOK
12 ITocToSHHBIM TOK Brimonunenue N/[3. BeimoaHeHne pacuy€ToB U BBITOJIHEHHUE OTYETA 110
nabopaTopHoi pabore
MarauTHoe moJie B MarnutHoe nose. 3akoH buo-Casapa-Jlamnaca. 3akon Amnepa
13 BaKyyMe. 3akoH buo- Breimonaenune WJ13. BeimonHenune pacy€ToB U BHIMOTHEHNE OTUETA 110
Casapa-Jlamnaca nabopartopHoii pabore
M . MarauTHbIE CBOMCTBA BEIIECTRA.
14 arHUTHBIC CBOMCTBA | ByiyoHenme N/13. BeimonHnenre pacu€ToB U BHITIOJIHEHHE OTYETA 110
BCLLCCTBA. nabopaTopHoi paboTe
JleiicTBre MarHuTHOTO |/lEMCTBHE MArHUTHOTO TI0JIs HA JABMKYLIUECS 3apsi/Ibl K TOKU
15 TIOJIS HA JABUKYIHECS Brimonnenue N/[3. BeimoaHeHne pacuéToB U BBITOJIHEHHE OTYETA 10
3apsAbl U TOKHU. J'Ia60paTOpHOI71 pa60Te
5 DJIeKTpOMarHuTHast HHAYKITHS.
16 JICKTPOMATHUTHAT | Brinonnenne MJI3. BelmoHeHHe pacyéToB U BBIIONHEHHE OTYETA 1O
WHAYKIIA nabopatopHoit pabote
OCHOBBI TEOpUHU OcHOBBI TeOpur MakcBesuia 1Jist 3JIEKTPOMArHuTHOTO OIS
17 MakcBeiuia s Brmonuenune N/3. BeimoaHeHne pacu€ToB M BBIOJIHEHHUE OTYETA 10
SIIEKTPOMArHuTHOro  |JaboparopHoii pabore
OJISt
HNHuTtepdepenius ceera
18 | Unrepdepennus ceera Brimonunenue NJ/13. BreimoaHeHne pacuy€éToB M BBITOJIHEHHE OTYETA T10
nabopaTopHoii pabote
Hudpakmus cBeta
19 Judpakuus cBeTa Brimonunenue N/3. BeimoaHeHne pacuyéToB U BBIOJIHEHHWE OTYETA 10
nabopaTopHoii pabote
[Tonsipuzanus cBera
20 [Tonsspuszanus ceera | Bemoanenue M/13. BrimoaHeHne pacuéToB U BBITIOJIHEHHE OTYETA 110




nabopaTopHoii pabote

TemoBoe U3TydeHUE U

TemmoBoe HU3JTYy4YCHUC U €I'0 3aKOHBI

21 Brmonuenue N/[3. BeimoaHeHne pacu€ToB U BBITOJIHEHNUE OTYETA 10
Cro 3aKOHBI nabopaTopHoi paboTe
29 Bremnnii gporodddexr. | BHEIIHMIA dotoapdexrt. Dpdexkt Komnrona.
Dddext Komnrona  |Iloaroroska k npakTHYeCKUM 3aHATHAM
I [Tnanerapnas monens atroma bopa-Pesepdopna
23 HaHETapH;’I MOACIL | Byinonnenue MJ13. BeinonHenne pacuéTOB U BHIIOIHEHHE OTYETA IO
atoma Bopa-Pesepopaa nabopaTopHoi paboTe
DJIeMEHThI KBAHTOBOM | DJIEMEHTBI KBAHTOBOM MexaHuku. Y paBHeHue llpennnrepa
24 | MexaHMKH. YpaBHEHHE Brimonuenue N/3. Beinoanenne pacu€ToB U BBITOJIHEHHUE OTYETA 110
IIpeauurepa nabopaTopHoi paboTe
3 . |2nementsr spepuoii duzmku
25 JICMEHTBI SINCPHON | B ionnenne WJ13. BeimonHenne pac4€ToB U BBITIOJIHEHHUE OTYETA 10

bu3uKu

nabopaTopHoi pabore




6. MeToauyecKkue MaTEepHAJIbI J1JI51 CAMOCTOATENbHOI PadoThl 00yYAOIIMXCS MO TUCHUNIMHE
(Moay110)

ITporpamMmoi TUCIUIIIMHBI IPEAYCMOTPEHO MPOBEJACHUE JEKIIMOHHBIX 3aHSITUM, HA KOTOPBIX JTa€TCA
OCHOBHOM CUCTEMAaTU3UPOBAHHBIN MaTepHual, U MPAKTUYECKUX 3aHATUH, IPENOJIaratonnX 3aKpericHrue
H3YYCHHOTO MaTepHalia U (GopMUpOBaHHUE, Y 00yJarOIIUXCs, HCOOXOIUMBIX 3HAHUH, YMCHHI M HaBBIKOB.
Kpowme Toro, BaXHEHIIIUM 3TAIOM U3Y4eHUS TUCIUILUIMHEI SBIISICTCS CaMOCTOSATENIbHAs padoTa
00yJaronIuXCcs ¢ UCIMOJIb30BAHUEM BCEX CPEJCTB M BOZMOXKHOCTEH COBPEMEHHBIX 00pa30BaTeIbHBIX
TEXHOJIOTHH.

B 00beM camocTOsATEIbHON PaOOTHI 10 AUCIUIUIMHE BKIIOUACTCS CIICAYIOIIEE:

- U3YYCHHE TCOPETUUECKUX BOIIPOCOB IO BCEM T€MaM JIMCIUIIIHNHBIL;

-TIIOJICOTOBKA K JJa0OPAaTOPHBIM 3aHITHSIM;

- TIOJITOTOBKA K MPAKTUYECKUM 3aHSITHSIM;

- TIOJITOTOBKA K TEKYIIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- IOJITOTOBKA K 3a4ETYy U SK3aMEHY.

3a710roM yCIEeIIHOTO OCBOCHUS 3TOU JUCIHUIUIMHBI SIBJISIETCS 00513aTEIbHOE TTOCCIICHUE
JIEKIIMOHHBIX U MPAKTUUYECKUX 3aHATUH, TaK KaK MPOITYCK OJHOTO (TeM 0oJiee, HECKOJIbKHUX ) 3aHATHH MOKET
OCJIO)KHUTh OCBOCHHE Pa3/EiIoB Kypca.

[Ipuctymas K U3y4eHUI0 TUCIUILIMHBI, HEOOXO0IMMO B TIEPBYIO OYepeah O3HAKOMUTHCS CO-
nepxanrieM PII] nist ctyneHToB 04HOM (opMbI 00yUeHHsI, a TAK)KE METOAUICCKUMHU YKa3aHUSMH T10
OpraHU3aIMH CaMOCTOATEILHON PaOOThI U MTOATOTOBKH K MPAKTHYCCKUM 3aHITHSIM.

[Ipy moATrOTOBKE K MPAKTHUYESCKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON pabOThI 110 M3YYCHHUIO
JTUCIUTIIMHBI 00yJaroImUMCcst HEO0X0IUMO:

- IOBTOPUTH 3aKOHCTICKTUPOBAHHBIN HA JICKIIMOHHOM 3aHSITHU MaTepHUall U JIOMOJIHUTD €r0 ¢ YYEeTOM
PEKOMEHJOBAHHOM MO JIaHHOW TeMe JIMTepaTyphl;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMBI CelaTh KOHCIEKT, UCIIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBIIIOJIHUTH MPAKTUYECKUE 3aJIaHKs B paMKax U3y4aeMOW TEMBbI;

- OTBETUTh HA KOHTPOJIbHBIC BOIIPOCHI IO TEME, UCTIOIb3Ys MaTepranbsl @OC, mubo rpymnnoBbie
WMHJIUBUyaAJIbHBIC 3aJIJaHKs, TOATOTOBJICHHBIE MPETIO/IaBaTEIIEM;

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTalNH.

Htorom nzyueHus: JUCHUILUIMHBI SBISETCS K3aMEH. DK3aMEH MPOBOJIUTCS MO PACTTUCAHUIO CECCUM.
®dopma npoBeAcHUS 3aHATHS — ycTHasA. CTYACHTBI, HE TIPOIIEIIINE aTTeCTAIUIO TI0 TPaPUKy CECCHUH,
JIOJIKHBI JINKBUUPOBATH 33]I0JKEHHOCTh B YCTAHOBJIEHHOM TTOPSJIKE.

7. OneHo4YHbIe MaTepPHAbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJIS yCIeBAEMOCTH H MMPOMEKYTOYHOM
aTTecTanuy 00y4aroImmXxcs 10 JUCHHUIIMHE (MOLYJII0)
7.1. IlepedyeHb KOMIIETEHIMHN C yKa3aHHEM HTANOB UX (OPMHUPOBAHUS B POLIECCE OCBOCHMSI JUCIUIUIMHBI

Ko u HaumMeHoBaHue
No KonTponupyemsbie pa3ienbl JUCIUTUIMHBI . Bun orteHouHOTO
WHJIMKATOpa KOHTPOIUPYEMOM

/1 (Momyst) KOMITETEHIIHH cpelcTBa

Kunemaruka IMOCTYIIAaTCIBbHOI'O U YcTHBIN OIIpOC, TCCThI,

1 OIIK-1.1, YK-1.1, YK-1.2
BpaIaTeIbHOTO JIBH)KCHHSI pelIcHUE 3a1a4
2 JlnHaMpKa noCTynaTebHOrO U OITK-1.1, VK-1.1, VK-1.2 Y CTHBIN ONpocC, TECTHI,
BpAIaTEIbHOTO JBMKCHHUS pelIeHue 3a1a4
3 |PaGora u sneprus OIIK-1.1, YK-1.1, YK-1.2 YCTHBIH ONPOC, TECTEI,
perieHune 3aaaq
4 MexaHHKa BpaliaTeIbHOTO JIBUKCHUS OIK-1.1, VK-1.1, YK-1.2 Y CTHBIN OMPOC, TECTHI,
TBEPJIOTO TeJIa. perieHune 3aaaq
5 |®usuka xonebanuii U BOJH. OIIK-1.1, YK-1.1, YK-1.2 Y CTHEIA 01IpOC, TECTEL,

pPEICHUE 3a/1a4

HOBBI MOJICKYJISIPHO-KUHETHUYCSCKOM THBIN Ol TCCThI
6 | OCHOBBI MOMCKYIAPHOKHHCTIECKO OIK-1.1, VK-1.1, VK-1.2 | CTHbIl orpoc, Tectsi,
TCOPUU PCLICHUA 3a/1a4

7 | OCHOBBI TEPMOIUHAMHUKA OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHEIH OIPOC, TECTEL,
pelieHue 3aaaqy




YCTHBIN 0NpocC, TECTHI,

8 |Cratucruueckas gusnka. OIIK-1.1, YK-1.1, YK-1.2
pEIICHHE 3a1a4
9 | SlBiens nepeHoca. OIK-1.1, VK-1.1, VK-1.2 | > CTHEI 0mpOC, TecTEl,
pEIICHHE 3a1a4
10 |3auer OIIK-1.1, YK-1.1, YK-1.2 | TectupoBanue
OIIK-1.1, YK-1.1, YK-1.2, |YcTHBII OnIpoC, TECTHI,
11 [DnektpocTaTuka
VK-2.4 penieHus 3aaay
12 |Tocrosmmerii Tok OIK-1.1, VK-1.1, VK-1.2 | > CTHEI 01pOC, TecTE,
pEIICHMS 3a]1a4
13 MaruauTHOe 1oJie B BakyyMe. 3akoH buo- OITK-1.1, YK-1.1, YK-1.2 YCTHBIN 0NpocC, TECTHI,
Casapa-Jlanaca pEIICHUS 337124
14 | Mar"HuTHbBIE CBOMCTBA BEILIECTBA. OIIK-1.1, YK-1.1, YK-1.2 Y CTHBI OPOC, TECTEL,
pEIICHMS 3a]1a4
15 JleficTBME MarHuTHOTO MOJISI Ha OITK-1.1, YK-1.1, YK-1.2 YCTHBIN 0NpocC, TECTHI,
JIBIDKYIIIMECS 3apsiIbl U TOKH. pEIICHUS 3a]1a4
16 |DnekTpomMarHuTHAS MHIYKIUS OIIK-1.1, YK-1.1, YK-1.2 Y CTHBII OUPOC, TECTEL,
peIIeHuUs 3a1a4
17 OcHoOBHI TeOpur MakcBesuia Jyist OIK-1.1, VK-1.1, YK-1.2 Y CTHBIN OMPOC, TECTHI,
9JIEKTPOMArHUTHOTO TOJISI peIIeHuUs 3a1a4
18 |UuTtepdepenmus cBera OIIK-1.1, YK-1.1, YK-1.2 Y CTHBII OUPOC, TECTEL,
peleHue 3a1a4
19 | udpakuus ceera OIIK-1.1, VK-1.1, YK-1.2 | > CTHEI 0mpOC, TecTe,
peleHue 3a1a4
20 |I[Tonspu3zanus cBeta OIIK-1.1, YK-1.1, YK-1.2 YCTHBI OPOC, TECTEL,
pEIICHHE 3a71a4
21 | TemnoBoe U3Ny4YEHUE U €T0 3aKOHBI OIIK-1.1, YK-1.1, YK-1.2 Y CTHBI OUPOC, TECTEL,
pEIICHHE 3a71a4
22 | Buemnuii potoaddext. Dpdext Komnrona OIIK-1.1, YK-1.1, YK-1.2 Y CTHEIH 01O, TECTEL,
pelIeHHe 3a1a49
23 [Inanerapnas mogens aroma bopa- OITK-1.1, VK-1.1, VK-1.2 Y CTHBIN OMpoc, TECTHI,
Pezepdopra pelIeHHe 3a1a4
24 DIJIeMEHTHI KBAHTOBOW MEXaHHUKH. OIIK-1.1, VK-1.1, VK-1.2 YCTHBIN OMpoc, TECTHI,
Ypasuenue lllpenunarepa pelICHHE 3a1a4
25 | DneMeHTHI stepHOl U3MKH OIIK-1.1, YK-1.1, YK-1.2 Y CTHBII ONPOC, TECTEL,
pelIeHHE 3a1a4
26 | Dxsanen OIIK-1.1, YK-1.1, YK-1.2, |Dx3aMeHaIlMOHHEIC
VK-2.4 OUICTHI

7.2. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHBIE MaT€pHaJIbl TEKYILIETO KOHTPOJISl yCIIEBAEMOCTH,
He0OXO0IUMBIE I OLICHKU 3HAHUI, YMEHHUI 1 HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON AESITENTbHOCTH,
XapaKTepU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B IPOLIECCE OCBOCHMSI TUCIIUTUINHBI

Jliist mpoBepku ¢c(HhOPMHPOBAHHOCTH MHIUKATOpa HocTrxkeHus komrerenimu  OITK-1.1, OIIK-1.2,
OIIK-1.4, OIIK-1.5, YK-2.4, YK-1.1, YK-1.2:

3amaun

1. I[Tynst TeTUT TOPU3OHTAIILHO U TIOMAIaeT B IIAp, 3aKPETJICHHBI Ha HEBECOMOM KECTKOM CTEPIKHE,
u 3actpeBaer B HeM. Macca mynu B 1000 pa3 MeHbIIe Macchl mapa. PaccrosiHue OT LieHTpa mapa 10 TOYKH
nozaseca 1=1 m. Haiitu ckopocTh mynu, eciu CTep>KeHb OTKJIOHUICS Ha 30°.
2.Ilon neiictBueM kacarenbHOU cuibl 10 H, MaxoBuk octanaBnuBaercs, cuenaB 20 o6opoToB. Maxo-
BUK CUATATh OMHOPOAHBIM AUCKOM. Paguyc mucka R=20 cm, macca m=2 kr. HaliTu HauanbHyI0 4a-CTOTY
BpaIeHUsI.
3. O6pyu maccoii 2 kT 1 paguycoMm 20 cM BparaeTcs 1mo 3akony ¢=t3 -5t2+6t-2. Halitu MOMeHTBI cr
-1b1 uepes 1c, 2 ¢ u 4 ¢ nocne Hayana BpameHus. OTBETUTh YCKOPSIIOUIUE WM TOPMO3SIIUE 3TH MO-MEHTBHI.

MonekynsipHas (pU3HKa U TEPMOTUHAMUKA

4.0npenenuTh yAEIbHYIO TEIIOEMKOCTh Ta30B: He, Ne, Ar, H2, O2, N2, CO2, C2H50H, CH4,




NO2.

5.IIpu “U30TepMUYECKOM pacIIMPEHUH 00bEM raza yBeauuuics B 3 paza. Ha ckoiabko H3MEHUIOCH
IaBJIEHHE, €CIU HadalbHOEe maBiaeHue 06u10 420 xI1a?

6.IIpu Y® obnydeHnH IBYyXaTOMHOIO rasa jaBiieHue yBenuuamioch co 100 kIla mo 150 xITa. Kakas
JI0JISI MOJIEKYJI ra3za pacrasiach?

7. Ilpu agnabaTHOM C)KaTHUH 2 MOJIeH KHCIIOpoJia Oblia coBepiieHa padora 415,5 /xx. Bo ckosibko
pa3 yBenuumioch aasieHue raza? Koneunas temmneparypa 300 K.

DJIEKTPUYECTBO U MAarHETU3M

8.Uernipe 3apsaa ql=q2=2 uKun, q3=q4=4 uKn HaxoasTcs B BepiIrHax KBajpara co cTopoHoit a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIUAN 3JIEKTPUUECKOro MOJIs B IEHTPE KBajipaTa.

9. Yetnipe 3apsina ql=q2=2 uKn, q3=q4=4 uKn Haxoasrcs B BepImrHax KBajapara co cTopoHoit a=10
cM. HaliTu HanpsiKeHHOCTh M MOTEHIIMAN 3JIEKTPUUYECKOTO MO B CEPEIMHE CTOPOHBI 3-4.

10. Yetsipe 3apsaa q1=q2=2 uKn, q3=q4=4 uKin HaxoasTcs B BeplirHax KBaJpara coO CTOPOHOU
a=10 cm. Haiitn HanpspKeHHOCTD M TOTEHITUAN AJIEKTPUYECKOTO OIS B CePEeIMHE CTOPOHBI 2-3.

11./1Ba Bo3nymHbIX KoHAeHcaTopa Cl= C2=6 Mmx® coennHEHBI OCIEI0BATEIILHO U 3aPSKEHBI 10
pasznoctu noteHimanoB U=100 B. Ha ckoibKko U3BMEHHUTCS SHEPTHUsl CUCTEMBI, €CIIM HE OTKJII0Yast
KOHJICEHCATOPbI OT UCTOYHHUKA, MEXAY MJIaCTUHAMU NIEPBOT0 KOHJEHCATOPA BBECTH JIUAJIEKTPHUK C JTU-
AIICKTPUYECKOHN MTPOHUIIAEMOCTBIO £€=57

12.Bons(pamoBas crirpais aiekTpudeckoit tammnodku mpu t=20°C umeet conporusienne R=35,8
Om. KakoBa OyneT Temneparypa t2 HUTH JIAMIIOYKH, €CJIM IIPY BKJIFOYCHUH B CeTh ¢ Hanpsbkenrnem U=120 B
no HuTH uaeT Tok 1=0,33 A? TemmneparypHblii K03 UIEHT conpoTHBIIeHHs Bonbdpama 0=4,6-10-3 K-1.

13.B nienTpe kBagpaTHOM paMKH C TOKOM MarHuTHas uHAyKiua pasHa 0,1 mTn. Haiitu Benuuuny
TOKa B TIPOBOJIE PAMKH, eciH e€ nmepumeTp paseH 40 cm.

14.113 meHOTO MPOBO/IA ceueHueM S=1 MM2 caenany KOJablo JIuHOM 1=251,3 cM 1 MOIKIII0UnIIN K
UCTOYHUKY TOKa ¢ HanpspkeHrneMm U=240 B. HaliTu MarHuTHy10 HHIYKIUIO B IEHTPE KOJbIIA.

15.Yepe3 kaTylKy, MHAYKTUBHOCTh KOTOopoii L=21MI H, TeyeT TOK, H3MEHSIOUINIICS CO BpeMEHEM 10
3akony [=I0sin(wt), roe 10=5 A, ©=2n/T u T=0,02 c. HaiiTi 3aBUCHMOCTb OT BpEMEHH t 3.71.C. CAMOWH-
TYKIMH €1, BOSHUKAIOIIEH B KaTylIKEe U MUHUMAIIbHOE 3HAY€HUE ITOH 3.]1.C. €imin.

BonnoBas onTuka

17.B omnbite FOHra 0TBepCcTHS OCBEIIAINCH MOHOXpOMATHUYECKUM cBETOM (A=500HM).

Paccrostare Mexay orBepcTusiMu d=1MM, paccTossHHE OT OTBEpCTUH 0 3KpaHa 2,5 m. Haiitu momo-
JKE€HUE TPEX MEPBbIX CBETIIBIX MOJOC.

18.ITocrosinHas nudpakunonHoi pemerku d=1Mkm. Kakyro pazHOCTh I7IMH BOJTH AA MOXKET paspe-
IIMTH 3Ta perieTka B oonactu cuHux gyderd (A=400HM) B crieKTpe TPEThero NopsaKa, €Ciu MUpHUHa
pemieTku a=2,5¢cm?

OcCHOBBI KBaHTOBOW U aTOMHOM (U3UKH

19. Kakoii 1yimHe BOJIHBI COOTBETCTBYET MAKCUMYM M3JIYYEHHS] TOBEPXHOCTH MAXOTHOM 3€MJIU ITPH
ee Temneparype t=27°C?

20. ITpu qyurensHOM 00TydeHHH cepeOpsHOM MIIACTUHKH CBETOM OHA MPUOOpeTaeT nmoTeHnuan 3,3
B. HaiiTi n1nuHy BOJIHBI M SHEPTHIO MAAAOMIKUX (OTOHOB, K KAKOMY JMANa30Hy OTHOCUTCS JAJIMH BOJH
OTHOCUTCSI 3TO U3NTyueHue?

21. Onpenenure NepUoOAbI BpallleHHUs 2JIEKTPOHA Ha MEPBHIX Tpex bopoBckux opouTax.

7.3. CucteMa OlleHUBAHUS PE3YITATOB O0YUYCHHUS 110 AUCHUIIIMHE (MOJIYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJI YCIIEBAEMOCTH



Ouenka
«OTJIUYHOY (3aYTEHO)

3HAHUS:

- CHCTEeMaTH3UPOBaHHBIC, IITyOOKHE U MTOJTHBIC 3HAHUS 10 BCEM pa3jeiiaM
JUCHUIUTMHBL, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXOJSIIIUM 32 TIPEIEIIbI
y4eOHOW MTPOTrpaMMBlI;

- TOYHOE HUCIIOJIb30BAHNE HAYYHOW TEPMUHOJIOTHH, CUCTEMATHIECKH IPaMOTHOE
Y JIOTUYECKH MPABUIILHOE U3JI0KEHHE OTBETA Ha BOIIPOCHI;

- MIOJTHOE | TITyOOKOE YCBOCHHME OCHOBHOM U JIONTOJIHUTEIIBHON JIUTEPATYPHI,
PEKOMEHIOBaHHOM paboyeit mporpaMMon 1Mo JUCIUIUTHHE (MOIYJTIO)

YMEHUS:

- YMEET OPUEHTHPOBATHCS B TCOPHUAX, KOHIICTIIUAX M HAIPABICHUSX
JTUCIUTIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAyYHbIS
JOCTHOKCHHS IPYTUX JUCIUIUINH

HaBBIKH:

- BBICOKHH YpOBEHBb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouel mporpamme
KOMIICTCHITU;

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEILHO U TBOPUYECKH PEIIATh CIIOKHBIC
po0JIeMbI M HECTaHIAPTHBIC CUTYAIIUH;

- MPUMEHSIET TCOPETUUCCKHE 3HAHUS I BHIOOpA METOIMKHY BBITTOJIHCHHS
3aJIaHuM;

- rpaMOTHO 0OOCHOBBIBAET X0 PEIICHUS 337124,

- 0e3ynpevyHo BIIaJIeeT HHCTPYMEHTApHUeM YYeOHON JUCIUTUIMHBI, YMEHUE €TI0
3(PEKTUBHO MCITOIH30BATh B IOCTAHOBKE HAYYHBIX U MIPAKTUUCCKUX 33]1a4;

- TBOpYECKAsl CaMOCTOsITeIbHAs paboTa Ha
MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX 3aHATHAX, AKTUBHO YYaCTBYET B
TPYIIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPbl UCIIOTHEHHUS 3a1aHUN

Ornenka
«XOpOIIOY (3a4TEHO)

3HAHUS:

- TOCTaTOYHO MOJHBIC U CUCTEMaTHU3UPOBAHHbIE 3HAHMUSI 110 AUCLUILIMHE;

- YCBOCHHE OCHOBHOM U JOTIOJTHUTEIBHON JIUTEPATYPhl, PEKOMEHIOBAHHOM
paboueii MporpaMMoi o TUCHHUTIINHE (MOTYIIIO)

YMEHHS:

- YMEET OPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSX, KOHIEMIIUAX U HAPaBIECHHUIX
JTUCIUIUIAHBI U JaBaTh UM KPUTHYECKYIO OIICHKY;

- HCTIOJIb3yeT HAYYHYI0 TEPMHUHOJIOTHUIO, JIMHIBUCTHYECKU U JIOTHUECKU
MPaBUJIBHO M3J1araeT OTBETHI HA BOMIPOCHI, YMEET JIeIaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BIIaJIceT MHCTPYMEHTapUeM Mo TUCIUILINHE, YMEHUE eT0 UCIOIb30BaTh B
MMOCTAaHOBKE U PEIICHUN HAYYHBIX U TPO(HEeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMOCTOsATeNbHAas padoTa Ha MPAKTUYECKUX 3aHATUSAX, YIaCTHE B TPYIIIOBIX
00CYKJIEHUSX, BEICOKHI YPOBEHB KYIbTYpPhl HCTIOTHEHUS 3a/IaHUM;

- cpeIHUl ypOBEHb CPOPMHUPOBAHHOCTH 3asBIICHHBIX B paboueii mporpamme
KOMIIETCHITU;

- 0e3 3aTpyaHEHUH BBIOUpPAET CTAHIAPTHYIO METOIMKY BBIIOJIHEHUSI 3a/1aHUI;
- 000CHOBBIBAET XOJ pelIeHUs 3a/1a4 0e3 3aTpyIHEeHUI




Ouenka
«YIOBIIETBOPUTEIILHOY
(3auTeHO)

3HaHUS:

- JOCTATOYHBIA MUHUMAJIBHEIA 00BEM 3HAHUH 110 JUCLIUIIINHE,

- YCBOEHHE OCHOBHOM JINTEPATYypPhl, PEKOMEHAOBAaHHON pabodell mporpaMmoii;

- UCMOJIb30BaHUE HAYYHON TEPMHUHOJIOTUH, CTUIMCTHYECKOE U JIOTHYECKOE
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIEJIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
O1nO0K

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX U HAIIPABIECHUAX
10 JUCLMIUIMHE U JaBaTh UM OLEHKY;

- BJIaZIeeT MHCTPYMEHTaprueM y4yeOHON AUCIUILIIMHBI, YMEHUE €0 UCII0JIb30BAaTh
B PEIICHUH TUIOBBIX 33]1a4;

- YMEET II0J] pyKOBOJACTBOM MPENOJABATENs PellaTh CTaHIapTHBIC 3a1a4n
HaBbIKU:

- paboTa noj; pyKoOBOJICTBOM IPEINO/IaBaTeNsI Ha MPAKTUUYECKUX 3aHATHUSAX,
JOMYCTUMBIN YPOBEHb KYJIbTYPbl UCIIOJIHEHUS 3aJJaHUI;

- IOCTaTOYHbII MUHUMAaJIbHBIA YPOBEHb C(HOPMUPOBAHHOCTHU 3aIBJIICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIH;

- HCIIBITHIBACT 3aTPYAHECHUS TP OOOCHOBAHUH AJITOPUTMA BHITIOTHEHUS 3a/1aHUN

Ornenka
«HEYJIOBIICTBOPUTEIHHOY
(HE 3a4TEHO)

3HAHUS:

- (pparmeHTapHbIC 3HAHUSA N0 TUCIUILINHE;

- OTKa3 OT OTBeTAa (BBIMOJHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi 1o
JTUCIUILINHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HAJIM4YUe TPyOBIX OMHUOOK

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCIIONHEHUS 3aJaHHIA;

- HU3KUH ypOBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueil mporpamme
KOMIICTEHIIHI;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEIHHON PaOOTHI;

- He MOKeT 00OCHOBAThH AITOPUTM BBINIOJHEHUS 33 JaHUN

7.4. TeopeTnueckre BOIPOCH U MPAKTUYECKUE 3aJaHUS JJI IPOBEACHUS IPOMEKYTOUHOM aTTeCcTalluu
oOyuaronuxcsi, HeoOXOIUMBbIE JJIs OIICHKU 3HAHUI, YMEHHI U HAaBBIKOB U (MJIM) OTIbITa MPOQEeCcCCHOHATBHON
JesITeIbHOCTH, XapaKTePU3YIOIIUX 3Tarbl (OPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHOM MPOTPaMMBbI

7.4.1. TeopeTudeckue BONPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTecTali 00yJaroIuxcst
IIpuMepHBIii IepeyeHb BOIIPOCOB:
1. MarepuansHas Touka. KuHeMatnueckue XxapakTepUCTUKH: TPACKTOPUs, IIyTh, IEPEMELICHUE,
CKOPOCTb M YCKOPEHUE; ONIPEACICHUE U CBA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEVIEHHOE [IBHKEHHUE.
2. PaBHOnEpeMeHHOE IBUKEHUE, TPUMEP — IBUKEHHUE TeJla, OPOIIEHHOI 0 O] YIJIOM K TOPU30HTY.

O 00 3N D~ W

. KunemaTunka BpamaTeabHOro IBUKEHUS. BEKTOPHI yTIIOBOW CKOPOCTH M YCKOPEHUS.

. YIJI0BbIE KHHEMATHYECKHE XapPAKTEPUCTUKU U X CBS3b C TMHEHHBIMHU.

. [IpyHIMIT OTHOCUTENBHOCTH, NTpeoOpa3oBanus ["anuest st CKOPOCTH U YCKOPEHHUS.

. OnemenTtsl CTO. Ilocrynatsl. [IpeobpazoBanne BpeMeHH U KOOpAUHATHI. MIHTEepBal.

. Onementsl CTO. [TocTynarel. PensITUBHCTCKUI MMITYJIBC, PEISITUBUCTCKAS SHEPTUSI.

. 3aKOHBI IMHAMUKH MaTepHalibHOM Touku. (3akoHbl HptoTOHA).

. Buasl cuin: BCeMUPHOTO TATOTEHHUS, TSKECTU. JIBUKEHUE N0 JENCTBUEM CUJIBI TsKeCcTH. Bec.

10. Cuna ynpyroctu, e€ npupoza u pacu€t. Moayne IOura. [ledhopmaruu. Jlnarpamma HanmpsiKeHUs

nedopmariiu.

11. Umnynse. UMnynbe cuibl. 3aKOH cOXpaHeHus: uMnyibca. [1oMHbIiH UMIYIbC CUCTEMBI TE.
12. 3akoH coxpaHeHHUs1 UMITysbca. Y aap. Pacdér ckopocTeit Ten nmpu 1eHTpaTbHOM a0COTFOTHO

HEYTPYroM yjaape.

13. 3akoH coxpaHeHus: UMITyJbca. Y aap. Pacuér ckopocTeit Ten mpu 1eHTpaTbHOM aOCOTFOTHO




YOPYroM yaape.

14. Pabora. PaboTa nepeMeHHO# CHIIbI. MOIIIHOCTD.

15. KoHcepBaTuBHBIC U HEKOHCEPBATUBHBIE CHITBI UX padoTa. [loTeHInanbHas YHeprusl.

16. Kunetnueckas sneprus. [lonHas 3Heprus, 3aK0OH COXpaHEHUS YSHEPTUU.

17. Bpamenue tBepaoro tena. [lonstue momenTa cuiibl. OCHOBHOE ypaBHEHUE JTUHAMUKHI
BpaIIaTeIbHOTO JIBUKCHHUSL.

18. MoMeHT uHepIHH, ONpeiesieHue U IpUMeEp pacyeTa ajisi ofHOpoaHbIX Tel. Teopema Il telinepa-
I'roiirenca.

19. MomeHT umnyJibca, 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA MPU BPaIleHUU TBEPAOIO Teja.

20. PaboTa npu BpaieHuu TBEpAOro Tena. KuHetnyeckas JHEPTHs BpaIIaroiero Teja.

21. LenTp macc, onpeaencuue. LleHTp Macc Kak TOYKA MPUIIOKEHUS CUIIbI TSHKECTH (TTOTEHIIUAIbHAS
SHEPTUsl CUJIbI TSHKECTH CUCTEMbl MATEPUAIBHBIX TOUEK U MOMEHT CHJI TSIKECTH ).

22. UneanbHblii ra3, napaMmeTpsl HaeaibHOro rasa. 3akon Aporaapo u Knanelipona-Menpaeneesa.
H3onporeccel.

23. CpeaHee 4UCIIO CTOJKHOBCHUIN MOJICKYJI, CPEIHSIS JJTMHA CBOOOIHOTO IIpodera.

24. Slenenus nepenoca. Auddysus. Koadbdumment quddyzun.

25. SIBnenus neperoca. TemnonpoBoaHocTh. KoahGpuimeHT TemonpoBoIHOCTH.

26. SBnenus nepenoca. Bsskocts. KoadduimeHT BI3KOCTH.

27. IloBepxHocTHOE HaTshKeHUEe. CMaunBanue. KanuispHele siBJICHUS.

28. CpenHsist SHEPTHUs MOJIEKYJIBI HICATBHOTO Ta3a, CTereHu cBo0oabl. Teopema bombiiMana o
pacriepeieIeHuH SHEPTUH 10 CTEIIEHSIM CBOOO/IBI.

29. BuytpenHsis sHeprus raza, padora rasza, nepBoe Ha4ajio TepMOJIUHAMUKH.

30. TemoeMkocTh rasa, ¢V u cP, cootHomenue Maiiepa.

31. Anqnabatudeckuii mporece, ypaBHeHue, ko3 dunuent [lyaccona.

32. TennoBble MamuHbl. Bropoe Hauano tTepmoarnHaMuku. [IpuHIMI paGOThI TEIIOBBIX MAIIHH.

33. Huka Kapno, K 3TOro nukia.

34. Tlousatue 06 0OpaTUMBIX U HEOOpaTUMBIX Tporeccax. JHTponus. HepaBenctBo Knaysuyca. K
LMKJIA PEabHBIX TEIUIOBBIX MAIIMH.

35. 3akon Kynona. HanpsskeHHOCTB 351€KTpocTaTHieckoro nodist. [Ipunnun cyneprno3uuuu amis
BEKTOpA HAIPSKEHHOCTH 1O, JINHUM BEKTOpa HANPS)KEHHOCTH.

36. PaboTa cun anekTpocTaTH4eckoro mois. Teopema o HUPKYISIIIUI BEKTOpa HAMPSKEHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJis NoTeHMania.

38. CBs3b MEX1y HAPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO MOJIS U MOTEHIIUATIOM.
OKBUIMOTEHIUAJIBHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BEeKTOpa HANPSHKEHHOCTU. DIIeKTpocTaThueckas TeopeMa ["aycca.

40. IlonstpHblE U HEMOJISIPHBIE TUAJIEKTPUKH. J{ManeKkTpruieckas MIpOHUIIAEMOCTb U
BOCITPUUMYHUBOCTD.

41. BexTop nonsipu3auny U BEKTOP JIEKTPUUECKOTO CMEIICHHUS.

42. Cerneroanektpuku. [Ipsimoit u o6patHblil mbe303¢h dexT. [IprMeHeHne mbe3031eKTPUKOB B
TEXHUKE.

43. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM TOJIE. DIIEKTPOCTATUUYECKAs UHIYKLIHUS. Y CTIOBUS
paBHOBECHS 3apsi10B HA MPOBOJAHUKE.

44. Emxoctb npoBoaHuKa. [Inmockuit konnencatop. Hununapudeckuii u chepuaeckuit
KOHJIEHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

46. DHeprusi CUCTEMBI 3aps0B. DHEPTHUs 3apsHKEHHOTO MPOBOAHUKA U KOHIEHCATOpa.

47. DHeprus dIeKTpocTaTndeckoro mnois. O0beMHas MI0THOCTh SHEPTHH.

48. OCHOBHbIE XapaKTEPUCTUKU OCTOSHHOIO ToKa. Cuiia Toka. [1moTHOCTh TOKA.

49. DnexkTpoasuxkyiaa cuna. Hanpspkenue Ha yyacTke nenu. 3akoH OMa 11 ydacTka Hemnu.
ConpoTusieHne MpoBOAHUKOB. 3akoH Oma B muddepeHnuansHoi Gpopme.

50. PaboTa u MomHOCTh TOKa. 3akoH J[>koyns — Jlenna. 3akon JIxxoyns — Jlenima B
muddepeHransHoi Gopme.

51. 3akon Oma aJ11 HEOAHOPOAHOTO YYacTKa LEMU U 3aMKHYTOU LIETIH.

52. IlpaBuna Kupxroda.

53. MaruautHoe noje. OnbIT Dpcteaa. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHykus
MarHUTHOTO TIOJIA.



54. 3axoH buo — CaBapa — Jlarutaca ¢ yacTHbIE Cilydau €ero npuMeHeHus. JINHUM MarHUTHOM
WHIYKIUU.

55. Hupkynsiiust BEKTOpa MarHUTHOM MHAYKIIMH. 3aKOH MOJIHOTO TOKAa (T€opeMa O [UPKYJIALIHH).

56. MarauTHOE 110JI€ COJICHOW/ Ia U TOPOHa.

57. 3akon Amrepa.

58. Cuna JlopeHnma.

59. JIBukeHue 3apsyKEHHBIX YaCTHUI] B MArHUTHOM I10JI€.

60. Dddexr Xommna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TIOJIE.

62. Pabota, coBepiaemas mpy NepeMeICHIH TPOBOJHIKA C TOKOM B MATHUTHOM IIOJIC.

63. Teopema I'aycca 15 TOTOKa MAarHUTHOM MHIYKITUH.

64. MarauuTHbie cBOWCTBa BeliecTBa. [ unoreza Amrnepa. Bektop HaMarHu4nMBaHus.

65. HampsikeHHOCTh MAarHUTHOTO 1MOJIsl. MarHUTHASI IPOHUIIAEMOCTh 1 BOCIIPUUMYUBOCTD.

66. MarHuTHbIE MOMEHTBI ATOMOB U MOJIEKYL.

67. JlnamMmarHeTHKY U apamMarHeTUKH.

68. deppoMarHeTUKU, UX CBOMCTBA U IIPUMEHEHHUE.

69. ABneHue 2JIeKTpOMarHuTHOM MHAYKIMU. 3akoH uHaykiuu dapanes. [1paBuiio Jlenna.

70. SABnenne camouHAYKIMU. HIYKTUBHOCTD MPOBOHUKA. IHIYKTUBHOCTH COJICHOMIA.

71. SIBnenue B3aumHoM nHAyKIMK. Toku dyko. Tpanchopmarop.

72. DHEprusi MarHUTHOTO TIOJISL.

73. BuxpeBoe snektpuueckoe nose. [lepBoe ypaBuenne Maxkcsernia.

74. Tok cmenenus. Bropoe ypaBHenue MakcBesia.

75. IlonHas cucteMa ypaBHeHU MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA. DHEPIusl, NEPEHOCUMAsl JIEKTPOMAarHUTHOM
BosHOU. Bektop YmoBa — [loitHTHHTa.

77. KorepeHtHble BOIHBL. ONTHYECKAs IJIMHA ITYTH U ONITUYECKAs Pa3HOCTh X0/1a BOJIH. Y CIIOBHE
MaKCHUMyMa U MUHUMYyMa UHTepEpEeHIINH.

78. Metoap!l HaOmoAeHus uHTepdepeHunu. MuTepdepeHins B TOHKUX MJICHKaX.

79. Konbia Hetotona. [Ipumenenue natephepeHIuy CBeTa.

80. IIpunmun ['toitrenca — @penens. 3oHbl OpeHers.

81. qudpaxius Ha KPYTJIOM OTBEPCTUHU U IUCKE.

82. Mudpaxius OpayHrodepa Ha OJHOMN 1Ienu, A paKkIInOHHAs pelIeTKa.

83. Iucnepcus u pazperiaronias CiocoOOHOCTh OMTUYECKUX TPUOOPOB.

84. EcTecTBeHHBIN 1 MOJISIPU30BaHHbBIN CBET. 3aKOH Maitoca.

85. Ionsgpuzanus npu OTpa)KEHUH U MpeIoMIIeHuU. 3aKoH bprocrepa.

86. JIBoitHoe nyuenpenomienue. [lonsgpusanmonnasie ycTpoiicTBa.

87. TeroBoe U3ITYYEHHE U €r0 XapaKTepUCTUKH. AOCOIIOTHO YepHoe Teso. 3akoH Kupxroda.

88. 3akons! Credana — bonpiimana u Buna.

89. ®opmyna Panest — J[xxunHca. «YnpTpaduoneToBas» KatacTpoda.

90. ®opmymna Ilnanka.

91. OnTruueckast MUPOMETPHUS.

92. Baemnuii potodddHeKT u ero 3aKoHbl. Y paBHEHUE DHUHINTEHHA.

93. Macca u ummynbc potona. JlaBieHue cBeTa.

94. Db dext Komnrona. KopmyckynsspHo — BOITHOBOM Tyaan3M.

95. Mogens atoma TomcoHna u Pesepdopna.

96. CniexTp aToMa BOJOpO/A.

97. Teopus bopa.

98. BonmHoBsie cBoiicTBa Mukpouactuil. opmyna ne-bpoiins. Judpaxius 31eKTpOHOB.

99. Ilpuniun HeonpeaeaeHHoCTeH [ elizeHOepra.

100. BonnoBas ¢yHkius u ee cBoiictBa. YpaBHenue lllpenunrepa.

101. KBanTOBBIE UnCIa. ATOM BOAOPO/Ja B KBAHTOBOW MEXAaHMKE.

7.4.2. TlpakTruecKkue 3aaHus IS IPOBEACHUS TPOMEKYTOUYHOM aTTECTAIlH 00YIAFOIIHXCS

1. 3aBUCUMOCTD MPOIACHHOTO TEIOM MYTHU S OT BpeMeHU t gaetcst ypaBHeHHeM s=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. HalizuTe CpeHIOI0 CKOPOCTh M CpeHEE YCKOPEHHE Teja 3a IEPBYIO,
BTOPYIO U TPETHIO CEKYH/IbI €r0 JBUKEHUS.

2. C 6aurHu BbICOTON h =25 M ropHu30HTaIBHO OpOIIEH KaMeHb CO CKOPOCThIO VX =15 m/c.



Kaxkoe Bpems t kameHb Oyzer B aBmkeHnn? Ha kakoM pacctossHuM | OT ocHOBaHMS OalltHU OH YIaJeT Ha
3emunto? Kakoil yron coOCTaBUT TPaeKTOPHS KaMHsI C TOPU30HTOM B TOUKE €0 MaJeHUs Ha 3eMITI0?

3. KameHb OpolieH TOpU30HTAIBLHO CO CKOPOCThIO VX =15 M/c. Halinute HopManbHOE U
TAaHTCHIIMATFHOE YCKOpPEHUS KaMHs yepe3 Bpemsi t = 1 ¢ mocie Hayana JIBUKCHHUS.

4. Koneco, Bpamasck paBHOYCKOPEHHO, JOCTUTIIO YTIIoBoi ckopoctH 20 pazn/c uepe3 N=10 o6
rnocJie Hayaja BparieHus. Haiiure yrioBoe yCKOpeHue KoJeca.

5. 3aBUCUMOCTbD MIPOMJICHHOTO TEJIOM IYTH MO OKPY>KHOCTH PAIUYCOM =3 M 3aJ1aeTCs
ypaBHeHueM s=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute st MOMEHTa BpeMeHH t = 1 ¢ mocie Hadana
JBIKEHUS YCKOpeHue: 1) HopMallbHOE; 2) TAHT€HLIUAIIBHOE; 3) MOJIHOE.

6. Teno CKOJB3UT MO HAKJIOHHOM TIIOCKOCTH, COCTABIISIONIEH ¢ TOPU30HTOM yTojl 45 rpaaycos.
[poiigs nyts s = 36,4 cM, Teno mpuodpeTaet cKkopocTh v =2 Mm/c. Haliaure koadduiineHt TpeHus temna o
MJIOCKOCTb.

7. C 6amnu Beicotoit H = 20 M ropu30HTaIbHO CO CKOpocThio 10 M/c OpoiieH kaMeHb Maccoi
m=400 r. mpeHeOperasi CONPOTUBICHHEM BO3]IyXa, OMPEICIUTE ISl MOMEHTA BpeMeHU t = 1 ¢ mocie Havyana
JIBIKEHUS: 1) KHHETUUYECKYIO SHEPIHIO; 2) MOTEHIUAIBHYIO SHEPTHIO.

8. ITyns maccoit m = 15 r, JieTsias rOpu30HTAIBHO CO CKOpOCThIo v =200 M/c TIonajact B
OarrcTHYeCKUi MasTHUK JuuHOM | = 1 M 1 maccoit M = 1,5 kr u 3acTpeBaer B HeM. OnpeenuTe yroi
OTKJIOHEHHUS MAasTHHKA.

9. CrumontHO#M OTHOPOAHBIN JIMCK CKATHIBACTCS O€3 CKOIBKEHUS C HAKIIOHHOW INTIOCKOCTH,
oOpa3yromei yrou anbda ¢ ropu3oHTOM. OmnpenenuTe JUHEHHOE YCKOPEHUE a TUCKa.

10. HanmummTe ypaBHEHHE TapMOHUYECKOTO KOJIeOaH!s TOUKH, €CIIH ero aMImuTyaa A = 15 cm,
MaKcHMalbHas CKOpocTh Kojebmtomieiics Toukun 30 cm/c, HauanbHas da3za 10 rpagycos.

11. OgHopoanbii quck paarnycoM R =20 cMm Koy1e0aeTcss 0KOJIO TOPU3OHTAIBHOM OCH,
npoxoJsiiei Ha pacctostHuu | = 15 cm ot nenTpa aucka. Onpenenute nepuoa T konebanuii aucka
OTHOCHUTEIILHO 3TOH OCH.

12. Maccy m = 5 1 a30Ta, HaXOASIIYIOCS B 3aKPBITOM cocyie 00beMoM V = 4 11 ipu TeMIeparype
t1=200 C, narpesatot 110 Temreparypsl t2 =400 C. Halinute naBienus pl u p2 raza 10 u nocie
HarpeBaHusl.

7.4.3. IlpumMepHbIe TEMBI KypcoBO paboThI (poekTa) (Ipyu HaJTHYUH)
KypcoBbie npoekTs(paboThl) yueOHbIM IJIAHOM HE IPEyCMOTPEHBI.

7.5. Metoauueckue MaTepualibl, ONPEACISIIOIINAE POLEAYPhl OLICHUBAHUS 3HAHUN, YMEHUM, HABBIKOB U
(unu) ombiTa MPO(heCCUOHATBFHON JeTeNIbHOCTH, XapaKTePHU3YIOIINe 3Tanbl (JOPMUPOBAHUS KOMITETSHITHIA
[Ipouenypa npoBeaeHus MPOMEKYTOYHOM aTTECTALIMU TEKYILETO KOHTPOJIS YCIIEBAEMOCTH
pernamentupyercs [lonoxennem o TeKyeM KOHTPOJIE YCIIEBAEMOCTH U IMPOMEKYTOYHOM aTTECTallMU

oOyJarouxcs mo nporpammam Baiciiero oopasosanus CIIOIACY.

[Ipouenypa oneHuBaHust GOPMUPOBAHUS KOMITETEHITNH MPH MPOBEACHUN TEKYIIETO KOHTPOJIS
npusegeHa B myHkTe 7.2 PIIJ[. TunoBble KOHTPOIbHBIE 3aJaHUs WM UHBIE MAaTEPHAIIbI TEKYIIETO KOHTPOJIS
npuBeaeHbl B myHkTe 7.3 PII/I. TunoBsle mpakTUyecKue 3aJaHus AJis MPOBEACHUS IPOMEKYTOUHOM
aTrectanuu npuseaeHsl B myHkte 7.4.2 PI1/I. ITpomexxyTouHas arrectauus Mo JUCHUIIMHE IPOBOAUTCS B
dbopmMme 3ayera U IK3aMeHa.

B sk3ameHaMOHHBIN OMIIET BKIIOYEHO JIBAa TEOPETUUYECKUX BOIPOCA U MPAKTUYECKOE 3a/laHue,
COOTBETCTBYIOIIIKE COJIEPKaHUI0 (DOPMHUPYEMBIX KOMITETEHINI. DK3aMeH MPOBOAMUTCS B YCTHOU opMe.
J1J1s MOATOTOBKH T10 3K3aMEHAITMOHHOMY OHIIETy OTBOIUTCS 60 MUHYT.

7.6. Kputepun onieHuBaHus chOpMHUPOBAHHOCTH KOMIIETEHIIUN ITPU MTPOBEIEHUH MPOMEKYTOUHON
aTTecTaluuu

YpoBEHb OCBOSHMS M OlLIEHKA

Kpurepuu OneHka OneHka
«HEYIOBJICTBOPHUTEIIb | «yIOBICTBOPUTENBH [ OLEHKa «XOpOo1o» O1leHKa «OTIIMYHO
OILICHUBAaHUS
HO» o»
«HE 3aYTEHO) «3aYTEHO)




YpoBEeHb OCBOCHUS

YPpOBEHb OCBOCHUS

YpoBeHb OCBOCHUS

YPpOBEHb OCBOCHUS

KOMIIETCHITHH KOMIIETCHITNH KOMITETEHITHH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmn Kommerenun Kommerennuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  ChopMHUpOBaHBI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsSI U HAaBbIKU He | 0a30BbIe CTPYKTYPHI | CHCTEMHbIE. YMEHHUSI | apryMEHTHPOBAHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCAT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PENpOAYKTUBHBIN YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII MPUMEHSIFOTCS K PEILICHUIO KaK
Xapakrep. PEIIEHUIO TUTTOBBIX TUIIOBBIX, TaK U
HemoHcTpupyercs 3a/laHuH. HECTaH/IaPTHBIX
HU3KHUI YPOBEHb JleMoHCTpUpYyeTCS | TBOPYECKUX 33/JaHUU.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH JlemoHCTpUpyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTONYHUBOTO BBICOKAsl aJallTUBHOCTD
MPAKTUYECKOrO | MPaKTUYECKOTO HaBhIKA
HaBBIKA.
OO0yuaromuiics OOyuaromuiics OO6yuarommiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,
POOEITBI B 3HAHUSX TEOPETUIECKOTO IOHMMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTrepuania; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIUPYEMOTO | 3HAHUS MPOTPAMMHOTO
MIPUHIAITHATEHBIC HA OCHOBHBIC o0beMa MaTepuaia;
OITMOKY TIPH OTBETE | BOMPOCHI, OLTUOKHU B MIPOTrPAMMHOTO -II0JTHOE TIOHUMaHUE
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3HAHUSA B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MTOHNMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTtepuaa MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOITIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHH, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSCHATH CBS3b | paMKaX 00CYKIaeMBIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | IPAKTUKU U TCOPHH, 3aJIaHuH;
JIOTIOJTHUTEIBHBIX | HA IOMOJTHUTENbHBIE BBISIBIISITH -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOpPEYHS, YCTaHABIIUBAThH U
3a/iaHuil ounera. POOJIEeMBI U OOBSCHSTH CBSI3b
TEHCHIINH MPAKTUKU U TEOPHH,
pa3BUTHS; -IOTUYECKU
-IIpaBUIBHBIC U nocleI0BaTeNbHbIE,
KOHKpeTHbIE, 0e3 COJIEp>KaTENbHEIE,
rpyObIX OIMHOOK, KOHKPETHbIE U
OTBETHI Ha HCYEPIBIBAIOIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJIaHUS
BOTIPOCHL. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI
9K3aMCHAaTopa.




[Ipu BbIMONIHEHUH OOyyvarommiics OO6yuarommiics OO0yyaromumiics
MPaKTUYECKOTO BBIIIOTHHII BBIIOJTHUIT MPaBWJILHO BBITTOJTHUII
3a7aHus Ouiera MPaKTHUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a1aH1E
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue Omera ¢ omnera. [Toxazan

MPOJAEMOHCTPUPOBAJT | CYIIECTBEHHBIMHU HeOOJIBIIIUMU OTJINYHBIC YMEHUS B
HEJOCTAaTOYHBIN HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Jonyckarores [Tokazan xopomme | ydeOHOro MaTepuaa.
[IpakTnueckue OIINOKH B YMEHHS B paMKax Pemraer
3aJlaHus HE COZICp’)KaHUU OTBETA OCBOCHHOT'O MPEeJI0KEHHBIE
BBITTOJTHEHBI 1 pelIeHun y4eOHOT0 MPAKTUYECKUE 3aJITaHUS
YMEHHUS OO6yuaromuiicst He MPAKTUYECKUX Marepuaa. 0e3 oIHnooK
OTBEYAET HA BOMPOCHI 3aJIaHNH. [IpennoxxeHubie OTBeTHII Ha BCE
ounera npu IIpu oTBeTax Ha MPAKTUYECKHUE JIOTIOJTHUTEIIbHEIC
JIOTIOJTHUTEIIBHBIX JIONIOJTHUTEIbHBIC | 3aJaHus PEUIEHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HeOOJIBIIUMU
MpernojiaBaTes. JIONYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEHA. OTBeTniI Ha
OOIBIIMHCTBO
JIOTIOJTHHUTEIILHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiThiBaeT be3s 3aTpynHenuii [Ipumensier
METOJIUKY 3aTPYIHEHHS 10 BBIOHpaeT TEOPETUYCCKHEC 3HAHUS
BBIIIOJITHCHUS BBIOOPY METOJIMKH CTaH/IAPTHYIO JUTSI BBLIOOpA METOAUKH
3aJIaHuH. BBIIIOJTHECHUS METOJIUKY BBIIIOJTHEHMS 3aJaHUI.
Jlomyckaet rpyObie 3aJlaHul. BBIIIOJIHCHHS He momyckaet ommbok
OIIMOKH MPH JlomyckaeT ommOKu 3aJaHMI. IIPY BBITTOJTHCHUH
BBIIIOJTHEHHH P BbINOJHEHUN | JlomyckaeT ommoKu 3aJaHH.
3aJaHUM, 3aJaHNH, P BBITTOJIHCHUUT CaMOoCTOSITENILHO
HapyLIAIIINUE JIOTUKY | HApYIIEHUS JTOTUKHU 3aJ]aHu, HE aHATN3UPYET
pelIeHHs 3a/1a4. peIIeHHs 3a1a4. Hapyuiaroue pe3yJabTaThI
BJIAJICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUS | BBINOJHEHUS 3a/1aHUM.
HABBIKAMH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3aJa4 I'pamoTHO
BBIBOJIEL. dbopmynupoBanuem | Jlenaetr KOPpEeKTHBIE |  OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIEI ITO perieHus 3aaad.
000CHOBATh BBIBOJIOB. pe3yabTaram
aJITOPUTM HcnoeITEIBaeT pelIeHus 3a/1aun.
BBIIIOJTHCHUS 3arpyaHeHus ipu | OGOCHOBBIBACT X0/
3aJlaHuH. 000CHOBAaHHH penieHus 3aaa4 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBIIOJTHEHHUS
3aJaHuM.

OlIeHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINM, 3aKPEINICHHBIX 3a
JTUCITUTIINHOM, U TIPEACTABIISET COO0M cpeHee apu(METHUECKOE OT BBICTABICHHBIX OIICHOK T10 OT/ICIbHBIM
pe3ynbTaTam oOydeHHs (3HAHUs, YMEHHS, BJIa/ICHHEC HaBbIKAMU ).

OlLIeHKa «OTJIMYHO»/«3a4TCHO» BBICTABJISETCS, €CIIM CpeHee apu(PMETHISCKOS HaXOIUTCS B
uHTepBaie ot 4,5 no 5,0.

OlIeHKa «XOPOIIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIU CpeiHee apu(PMETHUESCKOE HaXOAUTCS B
uHTEepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIACTCS, €CIU CpEIHEE apu(METHIESCKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 110 3,4.

OreHKa «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABIISIETCS, €CIIH CpeliHee apudmMeTHieckoe
HaxoauTcs B uHTepBae ot 0 1o 2.,4.




8. YueOHO-MeTOAMUYECKOE M MATEPUATBLHO-TEXHHYECKOE o0ecneuyeHue TUCIHIJIMHBI (MO1yJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI

(Moyist)
Ne ABTOp, Ha3BaHUE, MECTO U3JAHUS, U3/1aTEIILCTBO, IO/ U3IaHHs yU4eOHOM 1 Komuuectso
/i yueOHO-METOIUUCCKOM JTUTEPATYPBI PK3EMILIADOB/SCKTD
OoHHbIN agpec IbC
OcHoBHas JIuTEpPaTYpa

1 |Msnues A. JT., dusnxa, , 2009 https"/ﬁ(‘)ﬁ?ﬁ%%k'com

9 CasenbeB U. B., Kypc ¢pusuku. B 3 Tomax. Tom 1. Mexanuka. Monekyisipras | https://e.lanbook.com
¢usuka, Cankr-IlerepOypr: Jlans, 2023 /book/324407

3 UYakak A. A., Kypc duszuku. Monekynspras pusuka, OpeHOypr: http://www.iprbooksh
OpenOyprckuii rocynapcTBeHHbli yausepcuret, 96C ACB, 2009 op.ru/30110.html

JonoJHuTeIbHAS JIUTEPATYPA
Cormmra M. C., Kypc ¢u3uku ¢ mpuMepaMu U3 HHTEPHET-dK3aMeHa

1 (Mexanuka. MounekynspHas (pu3nka U TepMoanHamuka), HoBocubupck: http://www.iprbooksh
HoBocubupckuii rocy1apCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBII op.ru/68777.html
yausepcuteT (Cuberpun), 96C ACB, 2015
Crapony6mnesa I'. I1., Xamenko A. A., Kypc nexuwmii mo ¢pusuke. MexaHuka,

o |MOeKyspHas ¢du3nKa, TEPMOJMHAMUKA. DICKTPUIECTBO U MarHETU3M, http://www.iprbooksh
Craspornonb: CTaBponoJIbCKUi TOCY1apCTBEHHBINA arpapHblil YHUBEPCUTET, op.ru/76115.html
2017

3 bensikosa B. U., Xenynkosa E. A., Kykuna E. A., Jleoutsesa 1O. H., http://ntb.spbgasu.ru/
3anaasoposa U. A., lamtok T. A., ®usuka, CII6., 2007 elib/00008/

4 KonkuH b. b., Cadponos B. I1., Koncrantunosa f. b., ®usuka. Yacts 1. http://www.iprbooksh
Mexanuka. MonekysipHasi pu3nka u TepMoarHaAMuUKa, , 2011 op.ru/61320.html

5 Kazanmnesa A. b., Monekynspraas pusuka. 3amaun u pemeHus, Mocka: http://www.iprbooksh
MOCKOBCKHH TeIarorn4ecKuii TOCYAapCTBeHHBIN yHUBEpcuTeT, 2014 0p.ru/70132.html

Obyuaromuecs u3 yncia nHBaMUI0B U null ¢ OB3 oOecnieunBaroTCs meyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamMu B popMax, aIanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/10pOBBA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTh «IHTepHET», HEOOXOIUMBIX IS
OCBOEHUS AUCIUILTUHBI (MOTYIs)

HaumenoBanue pecypca cetu «IHTEpHET»

DJEKTPOHHBIN agpec pecypca

Bes dusnka

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

8.3. IlepeueHb coBpeMEHHBIX MPOHECCUOHABHBIX 0a3 TaHHBIX U MHPOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

HaumenoBaunue

DNEeKTPOHHBIN ajipec pecypca

HHTepHEeT-TpeHaKephl B chepe 00pa3zoBaHus

http://www.i-exam. ru

Cuctema nauctannronHoro ooydenus CII6I"ACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas bubnuoreka Upbuc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIEKTPOHHO-OMOIMOTEeYHAs cucTeMa m3arenbera 'Jlans"

https://e.lanbook.com/

DIIEKTPOHHO-O0MOIMoTeuHas cucrema uanarenbersa "FOPAUT"

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

DIIeKTPOHHO-OMOIMOTEeUHast cucTeMa u3aarelibeTBa "KoHCymbTaHT
cryaeHTa"

https://www.studentlibrary.ru/

Hayunas snextponnas 6ubnmoreka eLIBRARY.RU

Hayunas a5ekTpoHHas
ouoimmnoreka eLIBRARY.RU

®denepanbHbIil 00pa3oBaTenbHBIN TopTan "EquHoe okHO qocTyma K
o0pa3oBaTelbHBIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHas OMOJIMOTEKA

www.rsl.ru




DIeKTPOHHO-O0MOIMoTeuHas cucteMa usarenberna "[PRsmart" http://www.iprbookshop.ru/

EnunbIil 551eKTpOHHBIN pecype yaeOHO-METOIUYECKON JTUTEPATYPHI

CII6I'ACY

www.spbgasu.ru

bubnmoreka mo EcrecTtBeHHbIM Haykam Poccuiickoit Axagemun Hayk

(PAH)

WWW.ras.ru

OopazoBarenbubie nHTEpHET-pecypcsl CIIOIACY

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

8.4. Ilepeuens MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMBIX IPU OCYIIECTBICHHH 00pa30BaTEIHbHOTO
mpolecca 1Mo AUCIUILINHE, BKIII0Yas IEPEeYCHb JIMIIEH3MOHHOTO U CBOOOHO pacpOCTPaHIEMOTO

MPOrPaMMHOTO O0ecTICUeHus

HaunmenoBaunue

Cnoco0 pacrpocTpaHeHUs
(JTMTIEH3UOHHOE WJIH CBOOOTHO
pacrpocTpaHseMoe)

LibreOffice

CBO0OOIHO PacIpOCTPAHIEMOE

8.5. MarepuanbHO-TeXHHUECKOE 00CCIICUCHUE TUCIIUTIIIHBI
CaeneHust 00 OCHACHHOCTH YICOHBIX ayIMTOPUI M IIOMEIICHHUN IS CAMOCTOSITEIIbHON pabOThI

HaumenoBanue yueOHBIX ayIUTOPUI 1
MIOMEIICHUH JIJIsl CAMOCTOSATEIBHOM paboThI

OcHaIIEHHOCTh 000PYAOBAaHUEM U TCXHHUYCCKUMU
cpelcTBaMu oOyueHus

40. YuyeOHbIC ayIUTOPUH JJIS IPOBEACHUS
JIEKIIMOHHBIX 3aHATHH

Y4yeOHast ayTuTOpus 1JIs TPOBEICHUS 3aHATHI
JICKIIMOHHOTO THIA, KOMIUICKT MYJIbTHMETUHHOTO
000pyoBaHus (MIEPCOHAIBHBIA KOMITBIOTED,
MYJIbTUMEIUNHBIA TPOEKTOP, IKPaH, ayIUOCUCTEMA),
JIOCKa, dKpaH, KOMIUIEKT y4eOHOU Meben,
noakiIroYeHne K kommnblorepaoi cetu CIIGIACY,
BbIXOJ B IHTEpHET




40. YuyeOHbIC ayIUTOPUH JJIS IPOBEACHUS
MPAKTUYECKUX 3aHATUH, JIA0OPATOPHBIX
paboT,rPYIIOBBIX ¥ HHAUBUIYATbHBIX
KOHCYJIbTAIMH, TEKYILIETO KOHTPOJIS 1
MIPOMEXKYTOUHOM aTTecTaluu

Meb6ens: Ctoubl (MapThl), TOCKa MEIOBas, TOCKa
MapkepHas, cton nadopatopusiii JID-J100, cron
naboparopHsblii Mansiii JIO-O0, mkad BHITKHON €
MOABOJIOM BOJIbI,

O6opynoBanme: MPOESKTOP, IKPaH, BECHl TEXHUIECCKUE,
YCTaHOBKA TUTPOBAJIbHAS, CEKYHAOMED,
nabopaTopHEIi peoctaT, KoHIyKTOMeTp Waterproof
ECScan Low, Becsl ananmntuueckne GR-120,
MarHUTHBIC MEIIAJIKH, BEChI JJabopaTopHbie: BJITD
2200, BJIT-1100, BJITD2-150, neuys mydenpHas 3 1
CHOJI-3/11, cymmnbabiit mkadg NOL 24/200, pH-
MeTp-MuuuBoIbT™METp pH-150MU, 6GapomeTp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKUI
m3mepurelb «Craryc-2», CYETYUK a3POMHOB
«Candup»

Xumudeckas mocya (mpoOUpKH, ITATUBEI, CTAKAHEI,
KOJIOBI, OIOPETKHU, MUTIETKH, IITATUBHI JJI IPOOUPOK),
XUMHUYECKHUE PEAKTUBBI.

YyeOHO-HarIsIIHBIE TOCOOUS U TIJIAKATHI:
[leproanueckas cucteMa XUMUYECKUX SJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BKHEHIINUX COJIeH U TuAPOKCcHI0B, CTENeHb
JUCCOLMAIIMU KUCIIOT ,IIENI04Ye U Coliell B BOJIHBIX
pactBopax, [IpousBeneHne pacTBOPUMOCTH
HEKOTOPBIX HEKOTOPbIX BemecTs npu 180 C,
KoHcTaHThl HECTOWKOCTH KOMILIEKCHBIX HOHOB, Cxema
BOZOPOJHOTO 3JIEKTPoAa, Pan HanpsKeHUsT METauIoB.
HopwmanbHbie (cTaHgapTHBIE) SIEKTPOAHBIE
MOTEHIIUaJbl, XMMHUYECKHE CBOIICTBA METAJLIIOB,
3amuTa MeTasia oT Koppo3uu(mpoTekTopHas), Cxema
KOHTAaKTHOM KOppo3uu MeTamio, Cxema
KOPPO3MOHHOTO pa3pylICHUs XKele3a

40. YueOHbIe ayTUTOPUU TSl IPOBEACHUS
MPAKTUYECKHX 3aHATUH, TPYNIOBBIX U
WHIUBUAYAIbHBIX KOHCYIBTAIIUHN, TEKYIIETO
KOHTPOJISL U IPOMEXKYTOUYHON aTTeCTallun

KoMruiekt MynbTUMeIuiHOT0 000py10BaHUS
(mepcoHaIbHBIN KOMIIBIOTEP, MYJIbTUMEIUIHBIN
IIPOEKTOP, IKPaH, ayAMOCUCTEMA), TOCKA, KOMIUIEKT
yueOHOM MeOenn, TOIKIIOYEHHE K KOMITbIOTEPHOM
cetu CIIGI'ACY, Bbixon B MHTEpHET




40. JIabopaTopus 001IeH U CTPOUTEIIbHON (DU3UKH
2-s1 Kpacnoapmetiickas yi. 1.4
Ayn. 310

YcraHoBKa 114 HCClIeI0BaHUA Mpoliecca nepeaayun
TEIIa Yepe3 OKHO; Y CTAaHOBKA JIJIs1 UCCIICIOBAHUS
TeMIEepaTypHOro MoJis;

YcraHoBKa 1)1 UCCIIE0BaHUS TEMIIEPATYPHOTO OIS
HapyXHOM CTEHbI; Y CTAHOBKA JJIsl UCCIIEAOBAHUS
TeMIEepaTypHOro

HapYKHOTO yIJIa; Y CTaHOBKA JJISl UCCIICIOBAHUS
TeMIEpPaTypHOro MOJisl HAPY>KHOTO yTia, YTEIJIEHHOTO
CKOCOM;

YcTaHOBKaA A1 KCCIICAOBAHUS BIUSHUS
TEIUIONPOBOHOIO BKIFOUCHUS HA TEIIO3AIUTHbIE
CBOICTBA CTCHBI; Y CTAHOBKA JJISI HCCIICIOBAHMS
BO3yXOIPOHUIIAEMOCTH CTPOUTEIHHBIX MaTEPUAIOB
Y KOHCTPYKIHUM; Y CTaHOBKA ISl ONPEICIICHUS
TEIUIOEMKOCTH TBEPJIbIX TEJ; Y CTAaHOBKA JJIs
ONPEICIICHUS MApaMETPOB BIAKHOTO BO3/yXa;
YcraHoBka i onpeiesIeHus] U3MEHEHUSI
Ko3(puIMeHTa IpoImycKaHus U OTPaKCHUs
COJTHEYHOM paJMalliy CTPOUTEILHBIMA MaTepHaIaMu;
VYcraHoBKa I HCClIeI0BaHUS HCKYCCTBEHHOM
OCBCIIICHHOCTH IIOMCIIICHUM; Y CTaHOBKA IJIS
HCCIICIOBAHUS CBETOBOTO ITOJISI CBETUIILHHKA;
VYcraHoBKa 1 OnpeiesieHns] CKOPOCTH 3BYKa B
BO31yxe (ha30BBIM MeTOI0M; JIabopaTOpHBIA CTEHT
"OCHOBBI CBETOTEXHUKH"




40. YyeOHble ayAUTOPUU JJIS IPOBEACHUS
71a00paTOPHBIX padOT

naboparopust 00IIeH ¥ CTPOUTEITHLHON (DU3HKU
2-s1 KpacHoapmetrickas yi. a1.4

Ayn. 318

Onpenenenre o0bemMa HUIMHAPA TP TOMOLITH
HITAHTEHIUPKYJIS (IITAaHT€HUUPKYIIb); Y CTaHOBKA JUIs
WCCIIEIOBaHMs 3aBUCUMOCTH NIepuoja Kojaebanui
MaTeMaTHYeCKOro MasiTHUKa OT €ro JJIMHBI U
orpezieNieHue YCKOPEHUs CBOOOIHOTO MaeHHUS:
Masrauxk

VYcTaHoBKa /1715 MCCIIEJ0BAHUS 3aBUCUMOCTH Tepro/ia
KoJe0aHUi MaTeMaTUYECKOT0 MasiTHUKA OT €ro JJIMHBI
U oTpesieNieHue YCKOPEHHUs CBOOOIHOIO MaJACHHUS;
VYcranoBKa U1 ONpeieTIeHNs] yCKOPEHUs! CBOOOIHOTO
NaJIeHUs 110 TIEPHOY KoJieOaHU MaTeMaTHn4ecKOro
MasTHHKA; Y CTAHOBKA JJIsl U3y4YeHUs (PU3UIECKOTO
MasiTHUKA; Y CTAaHOBKA JJISl ONIPEIETICHUS] MOMEHTA
MHEPLUH TeJa M0 NepUuoay KPYTHIIBHBIX KOJeOaHuil:
YcTanoBKa 715 ONpeAeTICHUSI MOMEHTa HHEPLUU
napaiesienue1a METOIOM KPYTHIIbHBIX KOJeOaHuil:
VYcTaHoBKa /17151 ONIpeIeICHUs] MOMEHTA UHEPLIUU
JIFICKA IO TIePHOAY KPYTUIIBHBIX KOJICOaHUH.
VYcTaHoBKa /1711 U3y4€HUS! OCHOBHOT'O YPaBHEHUS
JTMHAMUKU BPaLIaTeIbHOTO IBMYKEHUS C TOMOIIIBIO
MasTHrKa O0epOeka

VYcTaHoBKa /17151 ONIpeIeICHUs] MOMEHTA UHEPLIUU
MasiTHUKAa MakcBesuia. Y CTaHOBKa JUIsl ONIPEIEICHUS
Kod(GHUIHEeHTa BOCCTAHOBIICHHSI CKOPOCTH MTPH
yIPYroM yaape. Y CTaHOBKa JUIsl OIIPEIEICHUS
Kod(GHUIHEeHTa BOCCTAHOBIICHHSI CKOPOCTH TIPU
YIPYroM yaape. Y CTaHOBKa JUIsl OIIPEIEICHUS
TEPMUYCCKOT0 KO3 PHUIMEHTa JaBICHUS T'a3a IIPH
IIOMOLIY Fa30BOT0 TEPMOMETPA.

YcTaHoBKa /17151 ONpeieIeHHs TOBEPXHOCTHOIO
HaTsHKEHUSI METOJIOM OTPhIBa KoJibIla (Meton a0 Hym).
VYcraHoBka 1715 onpenenaeHus ko3 uimenTta BI3KocTu
xuakoctu MmetogoM CTokcay. Y cTaHOBKA IS
onpeneneHust KodhPuimeHTa BI3KOCTH, TITHHBI
cB00OOAHOrO NIpodera u 3PPEeKTUBHOTO TUaMeTpa
MOJIEKYJIbI Ta3a. Y CTAaHOBKA JIJISl ONIPEIETICHUS
KOd(QpHIHEHTa BA3KOCTH BO3lyXa KAMIUIIPHBIM
METOJIOM. Y CTaHOBKA JJIsl U3MEPEHMSI YHUBEPCATIbHOM
ra3oBOM IIOCTOSSHHOW. Y CTAaHOBKA ISl ONIPEECIICHUS
OTHOIIEHUA TEIIOEMKOCTEN BO3yXa. Y CTAHOBKA JJIsI
OIIpeJIeJIEHUs] OTHOLICHUS TEIIIOEMKOCTEH BO3TyXa.
Beco1 nabopatopHble 251eKTpoHHBIE. Bechl
naboparopusie 1100




40. YyeOHble ayIUTOPUU JJIs IPOBEACHUS
J1a00paTOPHBIX padOT

naboparopust 001IeH U CTPOUTEITHLHON (DPHU3HKHU
2-s1 KpacHoapmetrickas yi. 1.4

Ayn. 316

YcTaHoBKa /1715 MCCNIEI0BAHUS 3aBUCUMOCTH
MOIIIHOCTH, BBIICTISIEMOM B LIETI MTOCTOSTHHOTO TOKA, U
Kod(uimenTa moyie3HOro 1eUCTBUS UCTOYHHUKA OT
CHWJIBI TOKA U OT BHEUTHETO CONPOTUBJICHHS. Y CTAHOBKA
JUISL KCCIIeIOBAaHUS XapaKTEPUCTUK HCTOYHUKA
MIOCTOSIHHOTO TOKAa. Y CTaHOBKA sl U3y4YeHHs paOOThI
MIOJIYIIPOBOIHUKOBOT'O BBIPSAMUTEINS Y CTAHOBKA JJIs1
M3y4eHus p-N mepexojia Y CTaHOBKA ISl U3yUCHHS
B3aMMOUHIYKIIMH. Y CTAHOBKA ISl ONIpeIeICHUS
WHJYKTUBHOCTHU KaTyIIKA METOJIOM pE30HaHCa B
KoJe0aTeIbHOM KOHTYpe. Y CTaHOBKA JJISl U3y4EHUs
MarHMTHOT'O TOJISl COJICHOUA C MTOMOUIBIO AaTYuKa
XOJUIA».

YcTaHoBKa 17151 OIpeieieHusl YAeIbHOT0 3apsiia
AJIEKTPOHA METOI0M MarHeTpoHa. Y CTaHOBKA IS
OLICHKH YAENIBHOTO 3apsi/ia JJIEKTPOHA METOJI0M
MarHeTpoHay. Y cTaHOBKa JJis ONpeesieHuUs
TOPU30HTANILHO U COCTABISIONIEH HAPSKEHHOCTH
MarHMTHOTO TOJISl 3eMJIM MPU TTOMOIIIU
TaHT€HCTaJIbBAHOMETpa. Y CTAHOBKA IS
WCCIIEIOBaHM MarHUTHOTO 1oJig 3emiid. BonbTMeTp
B7-27A

Boast™merp B7-27A Boastmerp B7-27A/1.
H3mepurens curnanos BY

40. ITomenieHus 1151 CaMOCTOSTENBLHON pabOThI

[Tomemenue st CaMOCTOATEIIBHOM PabOTHI
(unTanbHBIN 321 Oubmmoreku, aya. 217): [IK-23 mr., B
T.4. 1 mr.- I[IK gt mar ¢ OB3 (cuctemusbiit 610K,
MOHUTOD, KJIaBHATypa, MBIIIb) C MOJKIIOUEHUEM K
cetu «MHTEpHET» M 00ecreueHneM JOCTyIa B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CIIOBI'ACY.

Jns naBanuaoB u nun ¢ OB3 obecnieunBaroTcs crieliialibHbIe YCIOBUS AJIs MOJTyUYEHUs
o0Opa30BaHMs B COOTBETCTBUHU € TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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