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1. lesin 1 32124 OCBOEHMSI AUCUUIJIMHBI (MOLYJIs1)

LenssMu OCBOCHUS AUCITUTUIMHBI SBISIIOTCA: 03HAKOMIJIGHHE CTY/IEHTOB C COBPEMEHHON (PU3NUECKOit
KapTUHOW MUpa, POPMHUPOBAHHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UUECKOro MBIIUICHUS, 00ydeHUE TPAMOTHOMY MPUMEHEHUIO TOJI0KEHUH (yHIaMEHTaIbHON (PU3UKHU K
HAYYHOMY aHAJHM3y CUTYAIMi, C KOTOPBIMHU CIIEUUAINUCTY IPUACTCS CTAIKUBATHCS MIPH CO3/1aHUN HOBBIX
TEXHOJIOTU.

B pesynbrare ocBoeHUS NUCHUILTHHBI «DU3HKa» CTYIEHT JOJDKEH U3YyYUTh (PU3NUYecKue SBICHUS U
3aKOHBI IPUPOIBI, TPAHUIIBI X TPUMEHUMOCTH, IPIMEHEHHNE 3aKOHOB B BAKHEUIITNX MPAKTHIECKUX
NPUIIOKEHUSAX; TO3HAKOMUTHCSI C OCHOBHBIMH (PH3MUECKUMH BEJTMUMHAMH, 3HATh UX ONpEAETICHNUE, CMBICI,
CHOCOOBI ¥ €AUHHIIBI U3MEPEHHUS; 3HATh Ha3HAYCHUE U MIPUHLUIIBI ICHCTBHS BAKHEUIINX (PU3UUIECKUX
npuOOpOB.

3amauaMu OCBOCHUS TACIUTUTUHBI SBIISTFOTCS:

* U3y4EHUE OCHOBHBIX (PM3MUECKUX SIBJICHUH, OBNIaJicHUE ()yHIaMEHTAIbHBIMU TTOHSATHSIMH,
3aKOHAMH U TEOPHUSIMH KIIACCHUYECKOW U COBPEMEHHON (PU3UKH, a TAKKE METOIaMU (PHU3UIECKOTO
UCCIICIOBAHMSI,

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

* 03HAaKOMJICHHE C COBPEMEHHOW U3MEPUTEIIBHON ammapaTypoid, GOpMHUPOBAHUE HABBIKOB
POBEJCHUS (PUINICCKOTO IKCIICPUMEHTA, YMEHHE BBIICTISATH KOHKPETHOE (PU3NICCKOE COJIePIKaHUE B
MPHUKJIATHBIX 3a7a9ax OyayIiield CrerualbHOCTH,

* U3yYCHHE UCTOPUU PA3BUTHUS (PUUKH.

2. [lepeveHb NIAHUPYEMBIX Pe3yJbTATOB 00y4YeHUSs M0 IUCUMILINHE (MOIYJII0), COOTHECEHHBIX C
HHIUKATOPAMHM JOCTUKEHUSI KOMIeTeHIH i

Koa u HaumeHnoBanue Ko u HaumeHnoBanue [Tnaaupyemblie pe3ynbTaThl O0yUSHUS 110
KOMITETCHIINH MHAMKATOpa JTOCTHKEHUS JTUCIUTUTHHE, 00€CTIeUNBaIOUINE JOCTIKEHIE
KOMITETEHIINU IUTAaHUPYEMBIX pe3ysbTaToB ocBoeHust OIIOI]
OIIK-1 Cnocoben OIIK-1.1 BeisBnsier u 3HaeT
MPUMEHSATH KIaccupuIuUpyeT pusuvyeckre |OCHOBHBIE 3aKOHBI (GU3UKHM H  METOMbBI
€CTECTBEHHOHAY4YHbIE U WJIM XMMHUYECKHE MTPOLIECCHI (bu3nUecKux ucciae10BaHuM
oO0IIenHXEHEPHbIE 3HaHUs, |pOTEKaIoLINe Ha 00beKTax yMeer
METO/Ibl MAaTEMAaTUYECKOTr0 | MpodeccHOHaNbHOM HCIIOJIb30BaTh (bu3MKO-MaTeMaTHYECKUN
aHaJIM3a U MOJCIIUPOBAHUS | IEATEIbHOCTH anmnapar JUTSt pelIeHs npobiiem,
B IIpo(hecCHOHANBHOM BO3HHUKAIOIIUX B X0/A€ Npo(ecCHOHANbHOM
JIeSATEIbHOCTH; JI€TaTbHOCTH
BJaJeeT
METOJaMM  MAaTE€MaTU4YecKOro aHaiu3a u
MOJIETTUPOBAHUS, TEOPETUYECKOTO U
AKCIIEPUMEHTAILHOTO UCCIIEOBAHUS




OIIK-1 Cnocoben
MPUMCHSITh
€CTECTBCHHOHAYYHBIC U
00IIIenH)KEHEePHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS
B IIPO(HEeCCHOHATILHOM
JIEATEIHLHOCTH;

OIIK-1.2 Onpenensier
OCHOBHBIE XapaKTEPUCTUKU
¢dbu3HIecKoro mporecca
(s1BJICHMS), XapaKTEPHOTO JJIS
00BbeKTOB MpodhecCHOHATLHOM
NeSITeITbHOCTH, HAa OCHOBE
TEOPETUIECKOTO
(3KCTIEpUMEHTATIBLHOTO)
UCCIICIOBAHMSI

3HaeT

coJiep)kaHue buznuecKux MIPOLIECCOB,
XapaKTePHBIX JUIs 00BEKTOB
npodeccuoHanbHOM A TETbHOCTH

yMmeet

UCIONIb30BaTh  (U3MYECKHWE  3aKOHBI U
OPUHLMIIBL A7 ompeaeneHus  (HakTopos

(bu3NYECKUX MPOIECCOB, XapaKTEePHBIX s
npodeccuoHanbHOM A TeIbHOCTH

BJIAJleeT
CIIOCOOHOCTBIO OIPEJICITATh 3aKOH,
OOBSCHSIONMA TO WIA HMHOE  SBJIICHHE,

MOHUMATH MPUHITUIIBI HOBBIX UCCIICIOBAHUIA U
pa3paboTok

OIIK-1 Cnocoben
PUMCHSTh
€CTECTBEHHOHAYYHBIC U
OOLIEMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS
B IIPO(HeCCHOHATTLHOM

OIIK-1.3 Ilpencrasnser
bu3nvecKkuil (XUMHUECKHIT)
npouecc (sBJIE€HUE),
IPOTEKAIOLIUI Ha 00BEKTE
npodeCcCHOHAILHON
JeSITeTbHOCTH, BU/IC YPAaBHEHUS

()

3HaeT
OCHOBHBIC (PM3WYECKUE 3aKOHBI U METO/IBI
(U3UKO-MaTEMATUYECKUX UCCIICIOBAHUI

yMmeet
HCII0JIB30BAaTh (bU3HKO-MaTEMaTUIECKUN
amnmapar TUTSt perieHus po0Jem,

BO3HHUKAIOIIUX B X0/€ NPO(ecCHOHATBHOM

JeSITEIIbHOCTH; JIeTaJIbHOCTH
BJajieeT
HaBBIKAMH  HCIIOJIB30BAaHUS  (PU3UYECKUX
METO/I0B B MH)KEHEPHOM! ITPAKTHKE
OIIK-1 Cniocoben OIIK-1.4 Ocymectsiusier 3HaeT
IIPUMEHSATH BbIOOD (pU3MUECKUX U (UITH) dyHgaMeHTanbHBIE  (U3UYECKHE  3aKOHBI,
€CTECTBEHHOHAYUYHbIE U XUMHYECKHUX 3aKOHOB JIJIs ONMCHIBAIOLIUE TPOLIECCHI U SBJICHUS
OOLIEeH)KEHEPHbIE 3HAHUS, |peleHus 3a1aun ymeer
METO/Ibl MaTEMATHYECKOI0 | mpodeccuoHanbHOM BbIOpaTh IS pelieHus 3aja4
aHaJIM3a U MOJIETTUPOBAHUS | AESITEILHOCTH npodeccuoHanbHOM JeSITeIbHOCTU
B IIpo(heCcCuOHATIBHOM COOTBETCTBYIOIIKE (hYyH/IaMEHTAIbHbIE 3aKOHBI
JIeATEIbHOCTH; buzuKH
BJajieeT
CHOCOOHOCTBIO OTIpeIeNUTh 3aKOH,
OOBSACHAIOIIMH TO WM HHOE  SBJICHUE,

MMOHUMAaTb NPUHIHIIBI HOBBIX I/ICCHeI[OBaHI/Iﬁ n
pa3paboTok

VYK-1 Cnocoben
OCYILECTBIISATh MOUCK,
KPUTUYECKHI aHAIIU3 U
CUHTe3 uHpopMaIuuy,
IPUMEHSTHh CUCTEMHBIN
TIOJIXO/T JUTSL PEIICHUS
MIOCTABJICHHBIX 33]1a4

VYK-1.1 OcymiectBisier
CHCTEMHO-CTPYKTYPHBIH BbIOOp
MH(POPMALIMOHHBIX PECYpCOB (B
TOM 4ucIe B Lu(poBoi cpese)
JUISI TOMCKa HHGOpMauu B
COOTBETCTBUU C IIOCTABJICHHON
3agadyen

3HaeT
MCTOYHUKH MOUCKA MHPOPMAIHH

yMeer

HaXO0OUTh I/IH(l)OpMaHI/IIO B HCTOYHHUKAX B
COOTBETCTBHH C ITOCTABJICHHON 3a1auei
BJIAJIEET

HaBbIKAMH IIOUCKa I/IH(i)OpMaHI/IOHHI)IX
pecypcoB s moucka uHpopmanuu




YK-1 Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTE3 HH(POPMAIIHH,
MPUMEHSTh CUCTEMHBIN
MOJXO/J AJISl peLICHUS
MOCTaBJICHHBIX 3a7a4

VK-1.2 BrigBnger
nH(popMaIrio, 3HAUUMYIO JIJIsI
IIOCTaBJIICHHOHN 3aJauu

3HaeT
OCHOBHBIE buznveckue 3aKOHBI  JIIS
KPUTUYECKOTO otbopa HEO0OXOIMMOM
uHpopmarun

ymeeT

OCYIIECTBIIATh AHAIU3 U CHHTE3 OTOOPaHHOM
uHGopMaMu IS CO3JAaHUsl  AITOPUTMOB
pEIICHHS [TOCTABJICHHOM 3a1a41

BJIajJIeeT

HaBBIKAMH NPUMEHEHUs (DU3MYCCKUX 3HAHHIA
U1 0TOOpa He0OXOAMMOM HHPOPMALIUU

VYK-2 Criocoben
OMpEICIIATh KPYT 3aja4 B
paMKax IMOCTaBICHHON
1€ ¥ BEIOUpATh
ONTHUMAJIBLHBIE CIIOCOOBI UX
pCILICHUs, UCXO/S U3
JCHCTBYIOIINX MTPABOBBIX
HOPM, HMEIOIIHUXCS
pPECYpCOB U OTpaHUYCHUI

VYK-2.4 CocraBnsier
MOCIIe0BATEIHHOCTh
(aropuTM) pelIeHUs 3a1a9u

3HaeT

npeaMer CBOEH npodeccuoHaTbHOMN
JESTENIbHOCTH € TO3ULMKA (DyHIaMEeHTalIbHbBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB

yMmeet

UCIIONIb30BAaTh  TOJyYeHHBIE  (pU3MUecKHe
3HAHUSA TUTSE peleHus 3a1a4y
npodeccCuoHaNbHOM AeSITeIbHOCTH

BJajJeeT

bu3MKO-MaTEeMaTUYECKUM  ammapaToM s
pelieHus 3a7ady, BO3HHUKAIONIMX B  XOJe

poheccuoHaNbHOM AETaIbHOCTH.

3. Yka3zanue MecTa JUCHUILIMHBI (MOAYJIAA) B CTPYKTYpe 00pa30BaTeIbHOM IPOrpaMMBbl

JanHast nucuuiuiviHa (Moayib) BKiItoueHa B biok «lucuumnunel, Moaynn» b1.0.12 ocHoBHOM
npodeccuoHansHOM 00pa3zoBaTesibHOM porpammbl 23.03.01 TexHOIOTHS TPAHCIIOPTHBIX MPOIECCOB U
OTHOCHTCS K 0053aTeIbHON YacTH y4eOHOT0 TUTaHA.




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

Mexanuka

1. Kunemaruka: MEXaHUYECKOE IBUJKEHUE, ITyTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHUE.
PaBHOMEpHOE M paBHOIIEPEMEHHOE JIBUKECHHUE.

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 U NOTEHIMAIbHAS SHEPTUsl. 3aKOH COXPAaHEHUS SHEPTUHU 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 TepMoanHaMUKHU. PaboTta npu m3meneHnn oobema rasa. BHyTpeHHsst sHeprus
ujeanpHoro rasa. IlpuMeHenne nepBoro 3akoHa TEPMOIMHAMUKH JIsI U30IIPOLIECCOB -
Anmnabaruyeckuii mporecc. CHIIOBbIC MALIMHBI, K.II.J. TEIUJIOBOM MaIlMHBI.

4. VI3aMeHeHHe arperaTHoro COCTOSIHUS BellecTBa (TU1aBjieHue, mapooOpa3oBaHue, KOHACHCAIIHS).

DneKTpocTaTuKa

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

2. PaboTa 1o nepeMerieHuIo 3J1eKTPUYECKOro 3aps/ia B anekTpudeckoMm nodie. [lorenumann.
PasnocTh noreHnmanos.

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

3aKOHBI IOCTOSIHHOT'O TOKA.

1. Cuna toka. ConporuBinenue. 3akoH OMa Juisl yHacTKa LIETIH.

2. DnexTpoBKyIIas cuia. 3akoH OMa Juisi 3aMKHYTOH LEMU.

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

MaruuTtHoe none. DIeKTpO-MarHuTHas HHAYKLHS.

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

2. JIBuKeHME 3apsHKEHHBIX YacTHUL] B MarHUuTHOM nosie. Cuita JlopeHua.

3. MarHuTHbIM NOTOK. 3aKOH JEKTPOMAarHUTHOM MHIYKIUU. CaMOMHIYKIMSI. DHEPIHsl MATHUTHOTO
OIS

MexaHnuecKue 1 IeKTpOMarHuTHbIE KoJdeOaHMsl.

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

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

3. KonebarenbHblil KOHTYp. DJIeKTpOMarHuTHbIE KoJeOaHus, UX NepUoJl. DIEKTPOMarHUTHbIE
BOJIHBI.

Ontuka.

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

2. JIunzsl. [locTtpoenne nzoOpaxxkeHus B auH3ax. Popmyrna JUH3bI.

3. ducnepcus cera. UnTepdepeHuus 1 Tudpakius CBETOBBIX BOJH.

KBantoBast  Qusuka.

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

2. CtpoeHue aroma

No Kon n HanMeHoBaHue HHIUKATOpa
[Tocnenyromme TUCIUTIITAHBI
/i JIOCTHIKEHUST KOMIIETEHIIUHI
1 |Be3omacHOCTE XM3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4

2 |Okomorus OIIK-2.1, OIIK-2.6, TIK-5.4, YK-8.1




4. O0beM TUCHMILIMHBI (MOXYJIS) B 3a4€THBIX eIUHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaJleMUYeCKUX
4acoB, BbIJIEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alIuuxcs ¢ npenojgasaresieM (1o BUAaAM y4eOHBIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Cemectp
W3 Hux yacel Ha
Bun yuebHoii paboTbl Beero MPaKTHYECKYIO
i 4acoB 1 2
NOATOTOBKY

KoHTakTHas padora 112 48 64
Jlextnonnsie 3anstus (JIek) 48 0 16 32
Jlaboparopusie 3ansatus (J1ad) 32 0 16 16
ITpaktuueckue 3ausatus ([Ip) 32 0 16 16
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIBTAIIMY TI0 KypCOBOU paboTe (TIPOeKTy),
KOHTpOJIBbHBIM paboTam (PT'P)
KOHTaKTHas paboTa Ha aTTeCTAIMIO (cIavya 3a4eTa,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCHIO 0.95 0.95
(KoHCYNBTaIUS TIepes IK3aMEHOM U c1aya ' '
Yacbl HA KOHTPOJIb 30,75 4 26,75
CamocrositesbHast padora (CP) 73 20 53
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)

yacel: | 216 72 144

3aYeTHbIe eIUHHMIIbI: 6 2 4

5. Copepixkanue IMCHUIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE MO pa3jesiaM (TeMaM) ¢ YKa3aHueM

OTBEJECHHOI0 HA HUX KOJHYeCTBA aKA/leMHYeCKUX YaCOB U BU/IOB y4eOHbIX 3aHATHIA
5.1. TemaTrueckuii MiaH JUCHUILIMHBL (MOJYJIs)

Konrakthas pabora (1o yueOHbIM

3aHATHUAM), Yac. Kon
WHAWKATOP
= a
3| nexumm I13 JIP Bcero,
Ne Paznensl TUCIIUITIIMHBI = CP qac HOOCTHKEHU
8 U3 HUX U3 HUX U3 HUX ' A
Ha Ha Ha KOMIICTCHI]
MpaKTH- MPaKTH- MPaKTH-
BCEro 4ecKyIo BCETO 4eCKyIO BCETrO 4eCKyI0 nun
TIOJIrO- TIOJIrO- TIOJIrO-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®uznyeckre OCHOBBI
MEXaHUKH
OIIK-1.1,
KnnemaTnka mocTyImaTenbHOTO VK-1.1,
1.1. yn 1] 2 2 2 2 8
W BpPalaTeIbHOTO ABHKECHUS VK-1.2,
YK-2.4
OIIK-1.1,
12 JlnHaMyKa nocTynaTesbHOroO U 1] 2 2 2 2 3 YK-1.1,
"' | BpamarenbHOro JBHKEHUS VK-1.2,
YK-2.4
OIIK-1.1,
VK-1.1
1.3. |Pabora u sHEprust 1] 2 2 2 2 8 '
p VK-1.2,

YK-2.4




OIIK-1.1,

14 MexaHuka BpalaTeJIbHOTO 10 YK-1.1,
" | nBMKEHUs TBEpOTO Tea. YK-1.2,
VK-2.4
OIIK-1.1,
. VK-1.1,
1.5. | ®usuka xonebaHuii ¥ BOJIH. 8 VK-1.2
VK-2.4
2 |2 paznen. MonekymnsipHast
(hu3uKa U TEPMOJIMHAMHKA
OIIK-1.1,
21 OCHOBBI MOJIEKYJISIPHO- 9 YK-1.1,
" | kuHeTHYeCKO# TEOpUH VYK-1.2,
VK-2.4
OIIK-1.1,
VK-1.1,
2.2. | OCHOBBI TEPMOJIMHAMUKH 8 VK-1.2
VK-2.4
OIIK-1.1,
VK-1.1,
2.3. | Cratuctudeckas pusuka. 4 VK-1.2,
VK-2.4
OIIK-1.1,
VK-1.1,
2.4. | SIBnenus mepeHoca. 5 VK-1.2,
VK-2.4
3. |3 paznen. Konrpois
OIIK-1.1,
3.1. [3auer 4 YK-1.1,
VK-1.2
4. |4 pazgen. DIeKTpUUYECTBO U
MarHeTH3M
OIIK-1.1,
VK-1.1,
4.1. | DnekTpocTaTuka 10 VK-1.2.
VK-2.4
OIIK-1.1,
4.2. |T1ocTOSSHHBII TOK 10 YK-1.1,
YVK-1.2
MaruuTtHoe 1nosie B BaKyyMme. OlK-1.1,
4.3. 3 Etio-C 1 8 VK-1.1,
akoH buo-Casapa-Jlamiaca VK-1.2
MarauTHBIE CBOIICTBA OINK-1.1,
4.4, 3 VK-1.1,
BEIIECTBA. VK-1.2
JlelicTBME MarHUTHOTO TTOJIS HA OIK-1.1,
4.5. JIBUKYILHECS 3apsA/ibl U TOKHU. d vK-11,
VK-1.2
OIIK-1.1,
4.6. | DekTpoMarHuTHASE WHTYKITHSI 9 YK-1.1,

YK-1.2




OIIK-1.1,
4.7, O;;‘;J‘izzegp““ Marcsenna | 5 | 5 4| 6 | VKL,
i POMarHUTHOTO TTOJIS VK-1.2
5. |5 pasznmen. BonHoBas ontuka
OIIK-1.1,
5.1. | Uurepdepennus cpeta 2| 2 1 1 4 8 YK-1.1,
VK-1.2
OIIK-1.1,
5.2. | ludpakums cBera 2| 2 1 1 3 7 VYK-1.1,
VK-1.2
OIIK-1.1,
5.3. |Honspu3amus cBeTa 2| 2 1 1 3 7 VK-1.1,
VK-1.2
6. |6 pazmen. DnemeHTHI
KBaHTOBOH (PM3UKH aTOMOB U
MOJICKYT
TenoBoe u3iy4eHue u ero OINK-1.1,
6.1. SAKOHLL 21 2 1 1 4 8 YK-1.1,
VK-1.2
. OIIK-1.1,
oo |Bremmibooton 5| 5| |2 2 | o [V
VK-1.2
[Inanerapnas mojiens aToma OINK-1.1,
6.3. Bopa-Pesepdopiia 21 2 2 2 6 12 VK-1.1,
VK-1.2
DJ1eMEeHTHI KBAHTOBOU OIIK-1.1,
6.4. | MexaHUKHU. YpaBHCHHUE 2 2 6 8 VK-1.1,
[peaunrepa YK-1.2
OIIK-1.1,
6.5. | DnemeHTHI sinepHON (HU3UKU 2 2 4 6 VK-1.1,
YVK-1.2
7. |7 pa3gen. Kontpoib
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
7.1. | Ox3amen 2 27 OIIK-1.4,
YK-1.1,
YK-1.2,
VK-2.4
5.1. Jlexnuu
Ne | HaumenoBanwme pa3ziena .
. HanMeHnoBaHMe 1 KpaTKOE COICPIKAHHE JICKITUH
pas3n U TeMbI JICKI[UH
Kunemarnka mocTynaTenbHOTO U BpalaTeIbHOTO IBH>KEHUS
KuneMaruka MarepuanbHas Touka. TpaekTopusi, myTh, nepemenienue. Cucrtema
1 OCTYIIATeIbHOTO U | OTCUeTA. Ckopoctb, yckopeHue. HopManabHOE U TAaHT€HITUAIBHOE
BPAIIATEILHOIO yckopeHusi. KunemaTrka BpamaTeIbHOTO IBIKEHUS DIIeMEHTapHBIH
JBYKCHHUS MOBOPOT. YTIOBBIE CKOPOCTh M YCKOPEHHUE, X CBS3b C aHATIOTHYHBIMH
JIMHEHHBIMU BEJIMUMHAMMU.
JluHaMuKa JIiHaMHKa TIOCTYIATETbHOTO JIBUKCHHS
MOCTYNATeNBHOTO 1 WNuepumansHble CHCTEMBI 0TCUYETa, 3aKOHBI HBIOTOHA, CHITa TSDKECTH, BEC
2 BpAMATETHHOTO TeJ, CHJIa YIPYTOCTH, CHIIBI TpeHUs. IMIyibc. 3aKOH COXpaHeHUs
JBHIKCHHUS UMIYJbca. YpaBHEHHE ABUKECHHS Tela NEPEMEHHOM MacChl. 3aKOH




BceMupHOro TsaroreHus. ['paBurannonHoe nojue. KocMuyeckue cKopocTu.
HeunepuuanbHble CUCTEMBI OTCYETA.

Pabora u sneprus

PaGoTa u sHeprus

OHeprus, pabora, MOIHOCTh. KHHETHYECKast U MOTCHIIMAIBbHAS SHEPTUH.
3aKOH cOXpaHeHus 3Heprun. [ padudeckoe mpeacTaBicHue SHEPruu. Y aap
a0COJIIOTHO YIIPYTHX M HEYIPYTHUX TEJ.

Mexanuka
BpAILaTEIbHOTO
JBUKEHUS TBEPAOTO
Tena.

MexaHuKa BpalaTeabHOrO JBUKEHUS TBEPAOTO Tella.

MOoMeHT cuibl, MOMEHT UMITYJIbCa, MOMEHT HHEepLHMH. OCHOBHOE
yYpaBHEHUE JUHAMUKH BPAILATEIbHOTO ABUKEHUS TBEpAOro Tena. Teopema
[Mrefinepa. PaboTa npu BpamaTebHOM JBHKeHUU. KuHeTnaeckas
SHEPIHUsl BPALLAKOIIErocs Tesia. MOMEHT UMITyJIbCa U 3aKOH €ro
coxpaHeHus. ['upockorr.

dusuka kojaeOaHuil U
BOJIH.

®usnka kojaeOaHU U BOJIH

Konebanus. Bunpl konebanuii. 'apmonnyeckue konedanus. Junamuka
rapMOHUYECKUX KojeOanuil. [Ipy>KuHHBIN, MaTeMaTHYECKUN U
¢du3nveckuii MASTHUKU. DHEPTUs TapMOHUYECKOro Konebanus. CioxeHue
rapMOHMYECKHUX KosieOaHuil. 3aTyXarol1e U BbIHYXACHHbIE KOJICOaHMUs.
VYupyrue BoiHbl. YpaBHEHUE MIIOCKOH U ceprueckoil BoaHbl. BoiaHoBOE
ypaBHeHHe. CKOpPOCTb M dHEprus ynpyrux BojaH. CTOsYMe BOJIHBI.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH

OCHOBEI MOJ'ICKy.]'ISIpHO-KHHGTH‘IGCKOﬁ TCOPHUH.
I/I,HeaJ'IBHHﬁ ras. YPaBHeHI/Ie COCTOsAHUA MACAJIBHOI'O I'a3a. OcHoOBHOE
YpaBHCHHUEC MOHCKYHHPHO'KHHGTHHGCKOﬁ TCOPHU.

OCHOBBI
TEPMOUHAMUKHU

OCHOBBI TEPMOIUHAMUKHU

3aKOH paBHOMEPHOTO PacHpeesIEHUsl YHEPTUH 110 CTETIEHSM CBOOOIbI
Monekyn. Temtora, paboTta u BHyTpeHHss sHeprus. [lepBoe Havano
TEPMOJIMHAMHKH. TeTI0eMKOCTb ra30B. AnabaTHBINA POIIecC.
VYpaBuenue Maiiepa. YpaBuenue Ilyaccona. [lonutponnueckue
npoueccsl. Bropoe Hayano TepMoIMHaMUKU. DHTPOIUS B
tepmoanHamuke. HepaBenctBo Kiayzuyca. [{ukin Kapuo. KITJ] TennoBbix
JIBUTATEJICH.

Crarucrryeckas
¢u3zuka.

Cratuctuyeckas (pusnka
[TonsiTve o craTucTUdeckoM pacrtpeneneHun. Pacripenenenne Makcseina.
Pacnpenenenue bonsiimana. bapomerpuueckas gpopmyna.

SIBreHus nepexHoca.

SIBenus nepeHoca
N3orepmer Ban-aep-Baanbca. Dddexr xoynsa-Tomcona. SABnenus
nepeHoca. {uddysus B razax. TermnonpoBoaHOCTh Ta30B. BA3KOCTS.

11

DJIEKTpOCTaTUKA

DNeKTpOoCTaTUKA

3akon Kynona. HanpsixeHHOCTB 251ekTpruyeckoro nossi. Teopema ["aycca.
Pabora cuin anexrpuyeckoro nosis. [lorenuuan. CBs3b MEXKIY
HANPSDKEHHOCTHIO MOJIS U MOTEHIUAIOM. JIM3JIeKTPUKH U TPO-BOAHUKY B
3JIEKTPUYECKOM T0JIe. EMKOCTh MPOBOTHUKA. DHEPTHSI JIEKTPUUECKOTO
TIOJISL.

12

ITocTOSHHEIN TOK

IToCTOSIHHBIN 2IEKTPUYECKUNA TOK

Cuna toka. [TnotHocTh ToKa. DJIC. ConpoTuBiaeHHe MPOBOJHUKOB.
3axonbsl Oma B muddepennmanbHoi 1 nHTerpanbHoit popme. Pabora u
MOIIIHOCTH TOKa. 3akoH J[xoyns-Jlenna. [IpaBuna Kupxroda ans
Pa3BETBJICHHBIX LIEIEH.

13

MarunutHoe 1noie B
BakyyMme. 3akoH buo-
Cagapa-Jlannaca

MarnutHoe none B Bakyyme. 3akoH buo-Casapa-Jlannaca
OmneiT OpcTena. MarautHoe nojie. MarHUTHBI MOMEHT MarautHast
uHaykus. 3akoH buo-Casapa-Jlannaca. [1oxe nmpsiMoro u KpyroBoro




TOKOB. 3aKOH ITOJIHOTI'O TOKa.

14

MarsuTtHsle cBOMCTBA
BEIIECTBA.

MaruuTtHble CBOMCTBA BEIIECTBA.

Hamaramuennocts. HanpskeHHOCT MArHUTHOTO MOJIA. Y CIIOBUS HA
TpaHuIle pa3jena IByX MarHeTukoB. Kiaccuukamus MarHeTHKOB.
MarauTHbII TUCTEPEZUC

15

JlelicTBUE€ MarHUTHOTO
OJISL HA IBHKYILAECS
3apsiabl U TOKU.

JleiicTBre MarHUTHOTO TOJISL HA ABIIKYILKECS 3apsiabl U TOKU

3akon Amrnepa. Cuna Jlopenua. /[BrkeHune 3apsiKE€HHbIX YacTHUIl B
MarHuTHOM mnoJje. PamMka ¢ TOKOM B MarHUTHOM T0jie. MarHUTHBIHN MOTOK.
Pabora, coBepiiaemasi mpu nepemMereHuy IpoBOIHMKA C TO-KOM B
MarHuTHoM noJje. Teopema ['aycca /uis MarHUTHOTO MOTOKA.

16

DeKTpOMarHuTHas
HHIYKIUS

ONEeKTpOMarHuTHAsE UHIYKIHSL.

3akoH anekTpoMaruuTHoi unaykuun dapanes. [Ipasuio Jlenna.
Camounaykuus. Buxpesble Toku. MHIyKTUBHOCTE KOHTYpa. B3aumuas
uHAykys. Tpancdopmarop. DHeprus MarHuTHOTO TTOJIA.

17

OcHOBBI TEOPUH
MakcBemna s
AIEKTPOMATHUTHOTO
IOJIsS

OcHOBBI TeOpuH MakcBesuia 11 3JIEKTPOMArHuTHOTO MOJIs

Buxpeoe snexkrpuueckoe nosne. Tok cMmenieHus. Y paBHeHuss Makcgeiuia
JUISL JIEKTPOMArHUTHOTO TOJIs. DHEPTUsl U UMITYJIbC 3JIEKTPOMArHUTHBIX
BoJiH. IlIKkana 37eKTpOMarHUTHBIX BOJIH.

18

WuTepdepennms ceera

Wutepdepenius ceera

[ToHsATHE O KOPIYCKYJISIPHO-BOJIHOBOM Jyasin3Me. KorepeHTHbBIC BOJIHBI.
Wutepdepenmus. Ycnopue MakcuMyMa 1 MUHUMyMa UHTEPGEPEHIINN.
Wutepdepentys B ToHKHX mieHKax. Kosbia HeroToHa. [IpuMeneHwst
uHTEephEpPEHITUN.

19

Hudpaxuus ceera

Hudpakmaus ceera

[Tpunuun [Moiirenca-®penens. 3ousl Openens. Audpakuus Openens Ha
KpyTJioM oTBepcTuu U nucke. Judpakuus Opaynrodepa Ha menu.
HudpakuonHas pemerka. Pa3zpemaromnas criocoOHOCTh ONTHYECKUX
puOOpPOB.

20

Honﬂpmaun;{ CBCTa

[Tonsipusanus ceera

EcTecTBeHHbII U MONISIpU30BaHHBIN cBET. 3akoH Maitoca. 3akoH
Bprocrepa. JIBoitHoe myuenpenomienue. Dpdekt Keppa. Bpamienue
TUTOCKOCTH TIOJISIPH3AIIHH.

21

TennoBoe u3irydeHue u
€ro 3aKOHBI

TennoBoe U3IIy4eHHUE U €70 3aKOHBI

XapaKkTepUCTUKHU TEIJI0BOTo U3nydeHus. 3akoH Kupxroda. 3akon
Credana-bonbiimana. 3akoH cMmenienus Buna. @opmyna Panes-Jxunca.
®opmyna Ilnanka.

22

Buemrnuit poroaddexr.
D¢ddext Komnrona

Buemnuit poroapdexr. dpdpext Komnrona.

3akoHbI BHEIIHEro GoTorddexra. YpaBHeHNe DWHIITENHHA IS
doroapdekra. [Ipumenenue porordpdexra. Macca u umnysbe GoToHa.
Hasnenue ceeta. dpdext Komnrona u ero snemeHTapHas T€OpHsL.

23

[TnaneTapHast MOJIENb
atoma bopa-Pesepdopaa

[Tnanerapnas monens atoma bopa-Pesepdopna
JluneituaTeiii ciekTp aroma Bogopoaa. @opmyna bansmepa-Pundepra.
IToctynatel bopa. Onbrtel @panka u ['epua. Cnexktp atoma Bogopoza 1no

bopy.

24

DJIEMEHTHI KBaHTOBOU
MEXaHUKH. Y paBHEHUE
[lIpenunrepa

DJIeMEHTHI KBAaHTOBOW MeXaHUKH. Y paBHeHue [lIpennnrepa
KopnyckynsipHO-BOJIHOBOM Jyajli3M CBOMCTB BelecTBa. I unoresa e
Bbpoitns. CootHomenune HeonpeaenenHoctei ['eitzendepra. BomHnosas
¢byuknus. Ypasuenue lllpenunrepa. Yactuna B oqHOMEpHOM
IPSIMOYTOJIbHOM "MOTeHIMATBHON iMe" ¢ OECKOHEUHO BHICOKUMU
"ctenkamu". TyHHeTbHBINA 3 (DEKT.

25

DJeMeHTHI s1epHOi
bu3uKu

DeMeHTHI 1epHON PU3UKU
Pa3smep, cocraB u 3apsin aToMHOrO0 sipa. MaccoBoe U 3aps10BO€ YHCIIa.




JledekT Maccel 1 dHEPTUS CB3H sapa. CIUH sIpa ¥ €r0 MarHUTHBINA
MOMEHT. SliepHblie cuibl. Monenu siapa. PaagnoakTHBHOE U3JIyYEHUE U €70
BUbL. 3aKOH paIMOAKTUBHOrO pacnaja. [IpaBuna cmenieHus.
3akoHOMEpHOCTH o-pacmnana. B-Pacnaa. Hewtpuno. ['amma-u3nyuenue u
ero cBoicTBa. PesonancHoe moromienue g-u3nydeHus (3ddexr
Méccbayapa). MeTobl HAOIIOACHUS M PETUCTPALIMH PATHOAKTUBHBIX
W3JIy4YCHHUI U 4acTUll. SliepHble PeaKIuyi U UX OCHOBHBIC THIIBI.
[To3utpon. b+-Pacmazn. DaekTpoHHbIi 3axBaT. OTKPHITHE HEUTPOHA.
SnepHble peakuuu noj IeCcTBUEM HEUTPOHOB. Peakiust nesenus sapa.
ennas peakuus nenenus. [lonsatue o saepHoii sHepreTuke. Peakuus
CUHTE3a aTOMHBIX siziep. [IpoGiema yrpaBiseMbIX TEPMOSIECPHBIX
peakuuii. Tunel B3aMMOJAEUCTBUM 3JIEMEHTAPHBIX YaCTHI]

5.2. IlpakTuyeckue 3aHsATUS

HanmenoBanmne pasacia

pﬁﬂ M TEMBI [IPaKTHECKAX HanmenoBanue u conep:kaHue NPakTUYECKUX 3aHATHN
3aHITHH
KunemaTtnka nocrynaresbHOro ¥ BpamaTeabHOTO ABUKCHUS
KugeMaTnka Pemenue 3agau: MartepuanpHas Touka. TpaekTopus, MyTh, IEPEMEILICHUE.
1 nocrynarensaoro n | CucTema orcuera. CKopocTs, yckopenue. HopmanbHOE i TaHICHINAIBHOS
BPAIIATEIEHOTO yckopeHusi. KunemaTnka BpamaTesIbHOTO ABMXKEHUS DJIeMEHTapHbIN
JIBHYKEHMS IIOBOPOT. YTJIOBBIE CKOPOCTh U YCKOPEHME, UX CBA3b C aHAJIOTHYHBIMU
JIMHEHHBIMU BEIMUMHAMMU.
JluHaMyKa OCTynaTeNbHOTO ABUKEHUS
JluHAMUKa Pewenue 3anau: HepuuanbHble cucTeMbl OTCUETa, 3aKOHBI HbrO0TOHA,
) IOCTYNIATENBHOTO M | CHJIA TSDKECTH, BEC TEJ, CUJIa yIPYrOCTH, CUIIbl TpeHuUsL. MMimyibe. 3akoH
BpAIIATETHLHOTO COXpaHEHUs UMITYJIbCa. Y paBHEHHUE JIBUKEHUS TEJIa IEPEMEHHON MacCCHhI.
JIBYDKCHHUS 3akoH BceMupHoOro tsaroreHusd. ['paButanmonnoe none. Kocmuueckue
ckopoctu. HenHepuuanpHble CUCTEMBI OTCUETA.
PaGora u sneprus
Pemenue 3amau: Dueprus, padora, MmomHOCTs. Kunernueckas u
3 Pabora u sneprus MOTEHIIMAJIbHAs PHEPTUU. 3aKOH COXpaHeHus sHepruu. I'paduueckoe
Mpe/iCTaBIeHNE SHEPTUU. Y Jap a0COIIOTHO YIPYTHX U HEYIPYTUX Tell.
MexaHuka BpamaTeabHOrO ABUKEHUS TBEPAOrO Tella
MexaHuka Pemenne 3amau: MOMEHT CHIIBI, MOMEHT UMITYJIbCA, MOMEHT UHEPLIMH.
4 BpAIIaTeILHOTO OcHOBHOE ypaBHEHHUE TMHAMUKH BpaIIaTE€IbHOTO JBUKEHUS TBEPIOTO
JIBWKEHUS TBEPIOrO TEI1a. TeopeMa H_[Teleepa. PaGota IIpU BpamaTCJIbHOM ABVKCHUU.
Tena. Kunernueckast sHeprus Bpamaromerocs rejia. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHEHHs.
®wusuka koiaebaHui U BOJTH
Pemenue 3anau: ['apmonundeckue xonedanus. J[uHaMuKka rapMOHUYECKUX
. konebanuit. [IpyXMHHBIN, MaTeMaTHUECKUH U (PU3NIECKUN MasITHUKH.
5 Dusnka Konedanui u DOHeprust rapMoHHYecKoro konedanus. ClojxeHre rapMOHUYECKUX
BOJH. KosiebaHui. 3aTyXarolye U BEIHYKICHHbIE Kole0aHHus. YTIpyrue BOJHBI.
YpaBHeHHe III0CKOM U chepruueckoil BoHbl. BotHOBOE ypaBHEHHe.
CxopocTh 1 3Heprus ynpyrux BojiH. CTossuue BOJIHBI.
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU
6 OcroBbt MOHef(yMpHO' Pemenue 3amgau: MaeansHbli ra3. YpaBHEHHE COCTOSHUS UIEATBLHOIO rasa.
KHHCTUCCKOM TCOPHUN | OchopHOE ypaBHEHHE MONEKYISPHO-KHHETHYECKOH TEOPHH.
OCHOBBI TEpPMOJMHAMUKHI
Pemenue 3ana4: 3akoH paBHOMEPHOT'O pacIpeiesIeHUs] SHEPTUHU 10
7 OcHoBBI CTENeHsIM cBOOOIbI MOJIeKyI. TeruoTa, paboTa U BHYTPEHHSIS SHEPTUsl.
TEPMOAUHAMUKHA [TepBoe Havamo TepMoguHAMUKH. TemI0eMKOCTh Ta30B. A Tna0aTHBIN

npouecc. YpaBHenue Maiiepa. Ypasuenue Ilyaccona. [lomutponnueckue




npouecchl. Bropoe Hayano TepMoaMHAMUKK. DHTPOIHS B
tepmonuHamuke. Hepasenctso Knaysuyca. [{ukn Kapuo. KIIJI TennoBbix
JIBUTATEJICH.

Cratuctudeckas pusnka

8 CratucTuyeckas Pemenue 3agau: Pacnpenenenne Makcgeinna. Pacnpenenenue
busnxa. Bonbumana. bapomerpuaeckas Gpopmyia.
SIBiieHus nepenoca
9 SIBnenns mepenoca. | Peuenue 3anau: SIsnenns nepenoca. Juddysus B rasax.
TemnonpoBoAHOCTH ra3oB. Bs3kocTsb.
1 3 DneKTpocTaTuKa
JIEKTPOCTAaTUKA Pemenne 3a1aq
12 H . ITOCTOSIHHBIN 3JIEKTPUYECKHUM TOK
OCTOSIHHBINA TOK Permenue 3a1a4
MarunuTHoe noje B MarnuTHoe noje B Bakyyme. 3akoH buo-Capapa-Jlamnaca.
13 | Bakyyme. 3akoH buo- |Pemenue 3anau
Casapa-Jlamiaca
JleiicTBrie MarHUTHOTO | Jl€HCTBUE MAarHUTHOIO I10JI Ha ABWKYIIHMECS 3apsA/ibl U TOKH
15 oJis Ha JBOKyIMecs | Pemenue 3agay
3apsibl ¥ TOKH.
16 QHGKTpOMaFHI/ITHaH 9HeKTpOMaFHI/ITHaH WHAYKIOUS.
UHTYKIHS Pemenue 3amau
WnTepdepennus creta
Pewrenue 3anau: [lonsiTHE 0 KOPIYCKYISIPHO-BOJIHOBOM JyalU3Me.
18 | Murepdepenmus cera |Korepentrsie Bonubl. MHTEpdepenuus. VenoBue MakcumyMa 1 MUHUIMyMa
untepdepenuu. Murepdepennns B ToHKuX mieHkax. Kombia HeroToHa.
[Ipumenenust UHTEpPEpEeHIINN.
Judpakuus cBeTa
Pemenue 3anay: [Ipunnun I'roiirenca-®dpenens. 30Hp1 OpeHens.
19 Judpaxiys cera Judpaxius OpeHens Ha KPYTJIoM OTBEpCTHH U Jaucke. Judpakius
Opaynrodepa Ha menu. Judpakinuonnas pemerka. Pazpemaromas
CIOCOOHOCTH ONTUYECKUX MPHOOPOB.
[Tonspusanusa ceera
20 I Pemenue 3amau: EcTecTBeHHBIN 1 OJIIPU30BaHHbBIN CBET. 3akoH Masroca.
OIIAPU3ALNA CBETA | 3510n Bprocrepa. JIBoiiHoe nydenpenomuenue. dddext Keppa.
Bpaienue miockocTy mosaspu3aium.
21 TeroBoe HU3JIyYEeHUE U TennoBoe H3JITYUYCHUC U CT'0 3aKOHbI
€ro 3aKOHBI Pemenue 3anau
B . Buemnuit poroadpdexr. Iddpext Komnrona.
22 HgmHHH (1[)<OT03 bpexr. Boinonnenue U/13. BeimonHenue pacyéToB U BBIMOJHEHUE OTYETA 11O
bdexr Komnrona | 1,600a10pmoit padote
[TnanerapHast mozens atroma bopa-Pesepdopaa
[1nanerapnas Mozienb
23 Pemenne 3amau

atoma bopa-Pesepdopna

5.3. JJaGoparopHbie pabOThI

HaumenoBanue paznena

pJ:;_);[ U TeMbI 1a00paTOPHBIX HaumeHnoBaHue u copeprxkanue 1a00paTOPHBIX PaboOT
pabor
Kunemarnka KuHemaTHka NOCTYNAaTENIbHOTO U BPAIIATEIbHOTO JBIKEHUS
1 nocrymarensHoro u | Onpezenenue o0beMa IUIMHPA TIPY TIOMOIIY MITAHTCHIMPKYJIs
BPAIIaTEILHOTO

JABUKCHU S




Jmaamuka JvHamMuKa mocTynaTeabHOTrO IBUKEHUS
2 MOCTYMATENbHOIO U OrnpezenieHne yCKOpEHUs: CBOOOTHOTO MaeHUs TPU TTOMOIIN
BpallaTeJIbHOTO MaTeMaTH4YeCKOTO MasTHHKA
JIBYKCHUS
3 PaG Pabora u sneprus
aboTa 1 SHEpTHs OrnpezenieHrie MOMEHTA UHEPLIMU C TIOMOIIbIO MasiTHUKa MakcBesia
MexaHuka MexaHuKa BpallaTeJIbHOTO JBH>KEHUS TBEPAOTO Tejia
4 BpaIareaIbHOro N3ydeHne 0oCHOBHOIO YpaBHEHHUSI IMHAMUKHU BPALIATEIbHOTO ABMKCHUS
JIBUKEHUS TBEPAOTO
Tela.
. dusnka KoaedaHui 1 BOJIH
dusnka koaedaHuil u
5 W3ydeHnne GpU3HUecKOro MasiTHHKA
BOJIH.
0 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUHU.
6 CHOBBI MOHefyMpHO_ Orpezenienre yHUBEPCAIbHOM Ia30BOM MOCTOSTHHOM U INIOTHOCTH BO3/AyXa
KHHETHIECKOH TEOPUH | & 1/ iormopym.
5 OCHOBBI OCHOBBI TEPMOJUHAMUKHI
TEPMOANHAMUKHA OHpeIleJIeHI/Ie OTHOILIEHUS TCIJIOEMKOCTEN BO3yXxa
SIBenus nepeHoca
9 SIBneHns nepeHoca. Omnpenenenne ko3 HUIMEHTA BI3KOCTH U CPEAHEH JUTHHBI CBOOOIHOTO
npoOera MoJIEKYJI BO3TyXa
1 3 DIIeKTpOCTaTHKA.
JICKTpoCTaTHKA ['padpuaeckoe npeacTaBiIeHUE AIEKTPOCTATUYECKOTO OIS
ITOCTOSIHHBIN 2IEKTPUYECKUN TOK
12 0 . HccnenoBanne 3aBUCUMOCTH MOIIHOCTH, BBIIEISIEMON B IIEITH
OCTOSHHbIN TOK MOCTOSTHHOTO TOKA, ¥ KOA((DHUIIMEHTA TIOJIE3HOTO JICHCTBUS UCTOYHHUKA OT
CHJIbI TOKA Y BHEIIIHETO COMPOTHUBIICHHUS.
MaAarsuTHOE ToJE B MarnuTHoe nojie B Bakyyme. 3akoH buo-Caapa-Jlannaca.
13 BaKyyMe. 3akoH buo- Ornpezenenne ropu30HTAIBHON COCTABIISIIOLIEH HAPSHKEHHOCTH
Casapa-Jlannaca MarHUTHOTO 10JIA 3€MJIM MPU MOMOIIN TAHT€HC-TAIbBAHOMETPA.
JeiictBre MarauTHOTO |/l€CTBHE MATHUTHOTO MOJISL HA JBMKYIIIMECS 3aPsI/Ibl U TOKH
15 TIOJISI Ha IBYOKYIITUECS HSy‘leHI/IC MarHUTHOTO I10J1a COJICHOMIA ¢ IIOMOIILI0 JaTUYhKa XO0JIIa.
3aps/Ibl U TOKH. Ornpezenienne yAeIbHOTO 3apsiia dJIEKTPOHA METOJIOM MarHeTpoHa
3 DeKTpOMarHuTHasE UHIYKITUS
16 JICKTPOMATHUTHAA N3yuenue siBnenus B3auMHON WHAYKIMU. OnipeieNieHne HHIyKTUBHOCTH
HHAYKIHSA KaTYIIKA METOJIOM PE30HaHCa B KOJIEOATETbHOM KOHTYpe
18 | u WnuTepdepenmus creta
HTEpOEPERIUS CBeTa Ornpenenenne JJIMHBI CBETOBOW BOJHBI MPHU MOMOIIHU KoJiell HeroToHa
19 Hudpaxus ceeta
Aupakus cera N3ydenue nazepHOro U3ny4eHus
20 0 [Tonsipuzanus ceera
Oyspr3anys ceeta N3yueHnne HTEHCUBHOCTH CBETA, MIPOIIEIIETO Yepe3 MOJISIPOUIbI
21 TerioBoe HU3JIyYEeHUE U TemnoBoe HU3JTY4YCHUC U €I'0 3aKOHBI
ero 3aKOHBI Omnpenenenne nocrosiuHot  Credana-bonpimana
[Tnanerapnast mozens atoMa bopa-Pesepdopaa
N3yuyeHue cnekTpaibHOTO COCTaBa HEOHOBO-TEIIUEBBIX UCTOUHUKOB,
23 [InaHeTapHas Mojenp | UCIONB3YEMbIX B CBETOTCXHHUKE.

atoma bopa-Pezepdopna

HccnenoBanue CrieKTpOB MOIVIOLIEHHS U ITPOIYCKAHUS.
Ornpezenenne JIMHHOBOJIHOBOM I'PaHULIbI CIEKTPA MOTJIOMIEHUS U
BbIUHcIenue noctogsuuoi Ilimanka.




5.4. CamocTosiTenpHas paboTa 00yJaromuxcs

Ne | HaumeHoBaHue pasnena .
CogepxaHue caMOCTOSATEIbLHONU padOThI
pa3n| AMCHUILUIMHBI U TEMBI
Kunemaruka KunemaTtnka nocTynaresbHOTO U BpallaTeIbHOTO JBHKECHUS
1 nocrynarensHoro u | Bemonnenne M/I3. Beimonnenne pac4€ToB U BBIIOJIHEHUE OTYETA 10
BpaIareaIbHOro nabopaTopHoi paboTe
JBUKEHUS
JluHamuka JlnHaMuKa noCTynaTenbHOIO JBUKEHUS
5 nocrymnarensHoro u | Beimonnenue M/I3. Beinonanenyne pacu€ToB U BBITOJHEHUE OTYETA 110
BpaIllaTeIbHOTO naboparopHoii pabore
JBUKEHUS
Pabora u sneprus
3 Pa6oTa u sHeprus Brimonnenue MJ13. BoinonHeHnue pacy€ToB U BBIMOIHEHUE OTYETA 110
nabopaTopHoi paboTe
MexaHnuka MexaHuka BpalmaTeIbHOr0O ABMKEHUS TBEPAOTO Tea
4 BpaIaTeIbHOTO Boinonnenune MJ[3. BeinosiiHeHre pacy€ToB U BBIIOJIHEHUE OTUETA 1O
JBIYKEHHS TBEpPAOro |JIabopaTopHOH paboTe
Tena.
. ®dusnka KojaeOaHuil 1 BOJH
5 Dusnka xonebanuii u Boinonuenune MJ[3. BeinosiHeHre pacy€ToB U BBIINOJIHEHUE OTUETA 1O
BOJIH. nabopaTopHoOi paboTe
OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOPHUH.
6 OcnoBsl MOJICKYIIAPHO™ | Brmonmenne W13, BoinonHenye pacyéToB M BBITIOTHEHHE OTYETA O
KHHETHYECKON TEOPUH | 160 naropHoii paGoTe
OCHOBBI TEPMOIUHAMUKHU
7 OcHoBl Brimonnenue M/13. BoinonHenue pacuy€ToB U BHITIOJIHEHUE OTYETA 110
TCpMOAMHAMHUKH nabopaTopHoi paboTe
Craructudeckas Gpusuka
8 CratncTireckas Bremonnenue M/I3. BoinonHenne pac4€ToB U BBIIIOJIHEHHUE OTUETA 110
(usuka. nabopaTopHoii pabote
SIBenus nepeHoca
9 SIBIeHus epeHoca. Boinonnenune MJ13. BeinonHeHne pacy€éToB U BBINOJIHEHUE OTYETA 110
nabopaTopHoii pabote
DNeKTpOoCTaTUKA
11 DIIEKTPOCTATHKA Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMIOJHEHNUE OTYETA 110
nabopaTopHoi paboTe
ITOCTOSIHHBIN 2IEKTPUUYECKUNA TOK
12 ITocTOSHHBIN TOK Brimmonnenue NJ13. BeimonHeHne pacu€ToB U BHIMIOJHEHHUE OTYETA 110
nabopaTopHoi paboTe
MarauTHoe IoJie B MarnutHoe none. 3akon buo-Casapa-Jlamnaca. 3akon Amnepa
13 BakyyMe. 3akoH buo- Brimonnenue N/13. BoinonHeHue pacy€ToB U BBIMOJHEHHUE OTUYETA 110
Casapa-Jlanaca nabopaTopHoii pabore
. MarsuTHbIE CBOKCTBA BEILIECTBA.
14 MarnuTHbIC CBOUCTBA | Byinonmenme N/13. BeimonHeHne pacu€ToB U BBIIIOJHEHUE OTYETA I10
BELICCTBA. nabopaTopHoii pabote
JleiicTBre MarHuTHOTO |/lCMCTBHE MArHUTHOTO TIOJIS HA JABMDKYIIUECS 3apsi/ibl B TOKA
15 TOJIS HA JIBUKYIHECS Brmonuenne N/13. BeimonHeHne pacy€ToB U BBIOJIHEHUE OTYETA TTO
3aps/IBl U TOKH. nabopaTopHO# paboTe
DJIEKTpOMAarHuTHAsE MHYKIIHS.
16 ONeKTPOMATHHTHAS Breimonaenune MJ13. BeimoiHeHne pacd€ToB U BBIMOJTHEHUE OTUETA TIO

MHYKLUS




nabopaTopHoOi paboTe

OCHOBBI TEOpUH
Makcsemna s

OcHoBbI TeOpUM MakcBea i 3J1eKTPOMAarHUTHOTO MOJIs
Boinonnenue 1J/13. BolnosiHeHne pacy€ToB U BBIIOJIHEHHUE OTUETA 110

17 o
JJIEKTPOMArHuTHOro  |J1aboparopHoit pabore
T1OJIst
Wutepdepennms cBeta
18 | Wntepdepennus cera |Bbimonnerne N/13. BoinonHeHne pacu€roB U BHIMOIHCHHE OTYETA 110
nabopaTopHoi paboTe
Hudpakaus ceera
19 Judpaxus cBeTa Bemonnenune MJ13. Beinonnenue pac4€ToB U BBIIIOJIHEHHE OTYETA T10
nabopaTopHoi paboTe
[Tonsipuszanus ceera
20 [Monspusanus ceera Beimonuenune N/13. BeinmoaHenne pacuy€ToB U BBIOJIHEHUE OTYETA 10
nabopaTopHoi paboTe
T TemioBoe U3JIydeHUE U €T0 3aKOHbI
21 CIUTOBOC M3IYHCHUC N | Brinonnenne MJI3. BelmonHeHne pacuéToB U BBIIOIHEHHE OTUETA MO
Cro 3aKOHEI nabopaTopHoi paboTe
99 Bremnuii porosddexr. | Buemnuit porosdpdexr. Ipdexr Kommnrona.
Dddext Komnrona [ToaroroBka K MPakKTUYECKUM 3AHATUAM
- [Tnanerapuas monens atroma bopa-Pesepdopna
23 HaHETapHs’I MOACIE | Brinonnenue UJI3. Beimonuenne pacd€TOB U BBIITOJHEHUE OTUETA 10
atoma bopa-Pesepdopaa 71ab0paTOpHOi paboTe
JJIeMEHTHI KBAHTOBOH | DJEMEHTHI KBAaHTOBOW MeXaHUKHU. Y pasHeHue [llpenunrepa
24 | MexaHMKHU. YpaBHEHHE Brimmonnenue NJ13. BoimonHeHue pacy€ToB U BBIMOIHEHUE OTYETA 110
IIpenunrepa nabopaTopHoi paboTe
3 . |2nements! snepnoii dusznku
25 JICMCHTRI ANCPHON | B ionnenne UJI3. BemonHenue Pacy€ToB U BBINOJHEHUE OTYETA 110

buzuku

nabopaTopHoii pabote




6. Meroauveckue MaTepuaJibl 1JIA CAMOCTOSATEILHONH Pad0Thl 00y4alOMUXCs MO U CIUTIINHE
(MoayJi10)

[IporpamMMo# AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHIATHI, HA KOTOPBIX JA€TCs
OCHOBHOM CHCTEMAaTU3UPOBAHHBIM MaTepra, U MPAKTUYECKUX 3aHATUN, IPEAIONAraloIINX 3aKPETICHHE
M3YYEHHOTO MaTepuana u (GopMHUpOBaHHE, y 00yUarOIIUXCs, HEOOXOAUMBIX 3HAHUN, YMEHUN U HABBIKOB.
Kpome Toro, BakxHEHIIMM STallOM W3Y4YEeHHsI TUCIUIUIUHEI SIBISIETCA CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM pabOThI [0 TUCHUIUIMHE BKIIFOYAETCS CIEAYIOIIEE:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

-IIOJIrOTOBKA K JIA0OPATOPHBIM 3aHSTUSIM;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4€Ty U 3K3aMEHY.

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.

[Ipucrynas K U3y4eHHUIO0 TUCHUILUIMHBI, HEOOXOIMMO B NIEPBYIO OYEPEb O3HAKOMUTHCS CO-
nepxxanueM PI1J] st ctyneHToB o4HO# popMbI 00ydeHus, a TAKKe METOANIECKUMHU YKa3aHUSIMH 110
OpraHM3al1 CAMOCTOSATEIbHON PaOOTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

[Ipu noAroToBKE K NPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHHIO
JTUCITUTUIMHBI 00YJarOIIUMCST HEO0XO0TUMO:

- IOBTOPUTH 3aKOHCIEKTUPOBAHHBIN Ha JIEKIMOHHOM 3aHATHH MaTepHall U IOIOJHUTH €T0 C yYETOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

- IPA CAMOCTOSITEIIBHOM U3yYE€HUH TEOPETHYECKOUN TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

- BBIIIOJIHUTh IPAKTUYECKUE 3aJJaHUs B paMKaX U3y4aeMOU TEMBI;

- OTBETUTHh Ha KOHTPOJIbHBIE BOIIPOCHI 110 TEME, Ucmoiib3ys MaTepuansl @OC, 1ubo rpynmnosbie
VHAMBUAYaJIbHbIE 3a/1aHUs, IOITOTOBJICHHBIE IIPEN0IaBATENEM;

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTeCTallH.

Wtorom usyueHus IUCHUIUIMHBI SBISIETCS SK3aMEeH. DK3aMeH IIPOBOAUTCS IO PACMCAHUIO CECCUU.
®opma npoBeaeHUs 3aHITUsI — ycTHass. CTyIeHTHhI, He MPOLIEAIINE aTTECTALUIO N0 IpaUKy ceccud,
JIOJKHBI JINKBUINPOBATh 3aJJ0JKEHHOCTh B YCTAHOBJICHHOM ITOPSIIAKE.

7. OneHOYHBIE MAaTePHAJIbI VIS NPOBEICHUs TEKYLIEro KOHTPOJIS YCIIeBAeMOCTH U IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCcs M0 AUCHUIINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH € YKa3aHUEM 3TANOB UX (POPMUPOBAHUS B IIPOLIECCE OCBOEHUS JUCIUIINHBI

Kox u HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
WHJMKATOpa KOHTPOJIUPYEMOM
n/m (Moyist) CcpeacTBa
KOMIIETECHIINHU
1 KunemaTtuka noctynarenbHOTo U OIIK-1.1, YK-1.1, YK-1.2, [VYcTHbli onpoc, TeCTHI,
BpalIaTeIbHOTO JIBH)KEHUS YK-2.4 pelieHue 3aaau
2 JInHamMuKa noCTynaTreIbHOIo U OIIK-1.1, YK-1.1, YK-1.2, |VYcTHbIi onpoc, TeCTHI,
BpalIaTeIbHOTO JIBHXKEHUS VYK-2.4 pelieHue 3aaau
OIIK-1.1, YK-1.1, YK-1.2, |YcTHBI# onpoc, TECTHI,
3 |Pabota u sHeprus
YK-2.4 pelieHue 3aaa4
4 MexaHuka BpalaTeabHOTO JBUKEHUS OIIK-1.1, YK-1.1, YK-1.2, |VYcTHbIi onpoc, TeCTHI,
TBEPJOTO Tea. VK-2.4 pelieHue 3aaau
. OIIK-1.1, YK-1.1, YK-1.2, |YcTHBI# onpoc, TECTHI,
5 |®wusuka konebOaHuii 1 BOJIH.
YK-2.4 pelieHue 3aaa4
6 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN OIIK-1.1, YK-1.1, YK-1.2, |YcTHBI# onpoc, TECTHI,
TEOpuun YK-2.4 pelieHus 3aaad
7 | OCHOBBI TEPMOIMHAMUKH OIIK-1.1, YK-1.1, YK-1.2, | VYcTHBI onpoc, TECTHI,




YK-2.4

pEmICHUC 3a1a4d

OIIK-1.1, YK-1.1, YK-1.2,

Y CcTHBINM Onpoc, TECTHI,

8 [Crarucruueckas ¢pusuka. VK-2.4 pelieHne 3aziad
OIIK-1.1, YK-1.1, YK-1.2, |VYcTHbIi onpoc, TeCTHI,
9 | SIBneHus mepeHoca.
YK-2.4 pelieHue 3aaa4
10 [3auer OIIK-1.1, YK-1.1, VK-1.2 | TectupoBanue
OIIK-1.1, YK-1.1, YK-1.2, | YcTHBII onpocC, TECTHI,
11 [DnekTpocTaTuka
VYK-2.4 perieHus 3a1a4y
12 | HocTosHHbIi TOK OTIK-1.1, VK-1.1, VK-1,2 | CTHEI Onpoc, TecTl,
perieHus 3a1a4y
13 MarunuTHOe noje B Bakyyme. 3akoH buo- OIK-1.1, VK-1.1, YK-1.2 Y CTHBIN onpoc, TECTHI,
Cagapa-Jlaniaca pelieHus 3a1au
14 |MarauTHbIE CBOMCTBA BEILIECTBA. OIIK-1.1, YK-1.1, YK-1.2 Y CTHBI OPOC, TECTEL,
pelieHus 3aaaq
15 JleicTBMEe MarHUTHOTO IOJISI Ha OITK-1.1, YK-1.1, YK-1.2 Y CTHBIN onpocC, TECTHI,
JBUOKYIIHECS 3apsIbl U TOKH. pelIeHus 3a1a9
16 | DnexTpomMarHuTHas UHAYKIUS OIIK-1.1, YK-1.1, YK-1.2 YCTHRIH 0NIpOC, TECTH,
pelIeHus 3a1a9
17 OcHoBbI TeOpuU MakcBeia Jist OIK-1.1, VK-1.1, VK-1.2 YCTHBIH Onpoc, TeCTHI,
AJICKTPOMArHUTHOTO TTOJISI peIIeHus 3a/1a4
18 |UnTepdepenmus ceera OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHIH OMPOC, TCCTHI,
pelIcHue 3a1a49
19 | Audpakuus cBera OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHIH OMPOC, TCCTHI,
pelIcHue 3a1a49
20 |Tlonspusanus ceera OTK-1.1, VK-1.1, VK-1.2 | > CTHEIH onpoc, TecTsl,
peIIcHue 3a1a49
21 |TemmoBoe U3ITydYEHUE U €T0 3aKOHBI OIIK-1.1, YK-1.1, YK-1.2 YCTHBI OUPOC, TECTEL,
pelieHue 3aaa4
22 | Buemnuii potorddext. Ipdext Komnrona OIIK-1.1, YK-1.1, YK-1.2 YCTHEIH 01pOC, TECTHI,
pelreHue 3aaa4
23 [TImanerapnas monens aroma bopa- OITK-1.1, VK-1.1, VK-1.2 Y CTHBIN onpoc, TECTHI,
Pesepdopna pelreHue 3aaa4
24 DeMEeHThl KBAHTOBOW MEXaHUKH. OIK-1.1, VK-1.1, YK-1.2 YCTHBIN OTIPOC, TECTHI,
Ypasuenue llIpeaunrepa pelieHne 3a1a4d
25 | DnemMeHTHI saepHOl GU3NKU OIIK-1.1, YK-1.1, YK-1.2 ¥ CTHBIH OMPOC, TECTHI,
pelieHue 3aaa4
OIIK-1.1, OIIK-1.2, OIIK- SK3AMEHALHOHHALE
26 |Ixsamen 1.3, OITK-1.4, YK-1.1, YK- t
OMIICTHI

1.2, VK-2.4

7.2. TunoBsle KOHTPOJIBHBIE 3a/1aHUS WM UHBIE MaTEPHAIIbl TEKYIETO KOHTPOJIS YCIIEBAEMOCTH,
HE00XO0IMMBbIE /7151 OLICHKH 3HaHUH, YMEHUH M HAaBBIKOB U (MJIM) OIbITA MPO(ECCHOHANBHOM NesTeTbHOCTH,
XapaKTepU3YIOIUX 3Tarbl (OPMUPOBAHUS KOMIIETEHIIUH B IIPOLIECCE OCBOSHUSI TUCIIUTUTUHEI

Jlnist mpoBepKy CPOPMHUPOBAHHOCTH MHAMKATOpa AocTikeHust komnereniuu  OITK-1.1, OITK-1.2,
OIIK-1.3, OIIK-1.4, YK-2.4, VK-1.1, YK-1.2:

3amaun

1. ITyns 1eTUT TOPU30HTANILHO U MOMAIaeT B IAp, 3aKPEIICHHBI Ha HEBECOMOM KECTKOM CTEPIKHE,
u 3acTtpeBaet B HeM. Macca nynu B 1000 pa3 MeHbllie Macchl apa. PaccrosiHue oT LieHTpa 1mapa 10 TOUYKH
nozaseca |=1 m. Haiitu ckopocTh mynu, eciu crep)KeHb OTKIOHHICS Ha 30°.
2.IToxn nevictBueM kacatenbHol cunel 10 H, MmaxoBuk ocranaBnuBaetcs, cienas 20 000poToB.
MaxoBHK cUUTaTh OJHOPOIHBIM TUCKOM. Pamuyc mucka R=20 cm, Macca M=2 kr. HaiiTu HauanpHYyIO
4acTOTYy BpallleHHUs.
3. O6pyu Maccoii 2 kr u paauycom 20 cM BpaiaeTcs mo 3akony ¢=t3 -5t2+6t-2. Haiitu MOMeHTHI
cuibl yepes lc, 2 ¢ u 4 ¢ nocne Hayasia BpaneHuss. OTBETUTh YCKOPSIOIIKE WIIM TOPMO3SIIHE 3TH




MOMEHTHI.

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® obnmydeHnn 1ByXaTOMHOTO rasa jgasiienue yBenuamiioch co 100 klla go 150 xIla. Kakas
JI0JIs1 MOJIEKYJI Ta3a pacranach?

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 uKxn HaxoasaTcs B BepIIMHaX KBajpara co CTopoHo# 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 M OTEHIUAI AJIEKTPUYECKOTO OIS B Cepe/InHe 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® coeMHEHBI IOCIIEI0BATEIBHO U 3aPsKEHBI 110
pasnoctu norennuaioB U=100 B. Ha ckonbko U3BMEHUTCS SHEPTHS CUCTEMBI, €CJIM HE OTKIIIoYast
KOHJEHCATOPbI OT UICTOYHHKA, MEXKAY TUIACTUHAMU MEPBOTr0 KOHAEHCATOpa BBECTH IUIIEKTPUK C JH-
ANEKTPUUYECKON MPOHUIIAEMOCThIO €=57

12.BonbsdpamoBas ciupaib meKTpruaeckoit Jammouku 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 uenTpe kBapaTHON paMKH ¢ TOKOM MarHuTHast uHAyk1us pasHa 0,1 mTan. Haiitu Bennunny
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
MCTOYHHKY TOKa ¢ HanpspbkenneMm U=240 B. HaiiTu MarHuTHY10 MHAYKIUIO B IICHTPE 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€HUE ITOM 3.71.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.ITocTosiHHast qudpaknnoHHo# pemeTku d=1mim. Kakyro pasHOCTb JJTHH BOJTH AL MOKET
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 MAKCUMYM H3JIY4EHHsI IOBEPXHOCTH MMAXOTHOM 3eMJIU ITPU
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 U3Ty4YEHHE?

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
«OTIUYHOY (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
1 JIOTUYECKHU ITPaBUIIBHOE U3JI0KEHHE OTBETA HA 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 KPUTHYECKYIO OLICHKY, 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;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIs1 BBIOOpa METOUKH BHITIOJHEHUS
3aJIaHUI;

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

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

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

Onenka
«XO0pOo10» (3aYTEHO)

3HAHUSA:

- IOCTaTOYHO MOJIHbIE M CUCTEMATU3UPOBAHHbIE 3HAHUS 110 AUCLUILIMHE;

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

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHIENIUAX U HAPaBIECHUIX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCIIOJIb3YeT HAYYHYIO TEPMHUHOJIOTHIO, JIMHIBUCTUUECKH U JIOTHUYECKH
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaZICET UHCTPYMEHTapUeM N0 JUCIUILUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeNbHAas paboTa Ha MPAKTUYECKUX 3aHITUSIX, yJacTHE B TPYMIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueli mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET X0/ pEIIEHUs 3a/1a4 0€3 3aTpyTHCHHA




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- JOCTATOYHBIM MUHHUMAJIbHBIA 00bEM 3HAHWUH 110 JUCLUILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

- UCITIOJIB30BAaHUEC Hay‘IHOfI TCPMHHOJIOTUH, CTUIIUCTUYICCKOC 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;

- BJIJICET MHCTPYMEHTapueM Y4eOHOH TUCIUILTNHBI, YMEHHE €0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

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

- paboTa moj; pyKOBOJICTBOM IPEMO/IaBATENSI Ha TPAKTUYCCKUX 3aHATHUSX,
JOIYCTUMBIN YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

- JOCTaTOYHbII 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 110 AUCIUTUIIHE;

- OTKa3 OT OTBETA (BBIIIOJIHEHUSI TUCbMEHHON PabOThI);

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

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KUH ypOBEHb C(HOPMHPOBAHHOCTH 3asIBJIEHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBUE HaBBIKOB CAMOCTOSITEIbHON padOTHI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BONPOCHl U MPAKTUUECKUE 3aJaHUS JIs1 IPOBEIACHMS IPOMEKYTOUHOM aTTeCcTalluu
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 IPOBEACHUSI IPOMEKYTOUHOM aTTeCTalluu 00y4aroIuXcs
ITpumepHbIe TeOpeTHYEeCKHE BOMPOCHI [T MPOBEACHUS MPOMEXYTOUHOM aTTeCTalluU 00YJarOLINXCs
1. MarepuanbHas Touka. KunemaTnueckne XapakTepUCTUKH: TPAEKTOPUS, IIyTh, IEPEMEILICHUE,
CKOPOCTb M YCKOPEHUE; ONPEACIECHUE U CBsI3b. PaBHOMEpPHOE, YCKOPEHHOE U 3aMEUIEHHOE JIBUYKEHUE.
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 XapAKTEPUCTHKU 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, PEISTUBUCTCKAS DHEPTHSL.

. 3aKOHBI IMHAMUKHU MaTepuanbHoil Touku. (3akoHsl 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 COXpaHEHUs: UMITyJbca. [1onHbINH MMITYIbC CUCTEMBI TEN.
12. 3akoH coxpaHeHHs uMmynbca. Y ap. Pacuér ckopocteit Ten npu HEeHTpaIbHOM a0COIIOTHO

HEYIIPyroM ynape.




13. 3akoH coxpaHeHUs UMITyJIbca. Y ap. Pacuér ckopocTeit Ten npu 1eHTpaibHOM abCOTIOTHO
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. Bpamenue tBepaoro tena. [lonsitue MmomenTa cuiibl. OCHOBHOE ypaBHEHUE TUHAMUKHU
BpalIaTeJIbHOTO JIBU)KECHHUSL.

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

19. MomeHT umIyJibca, 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA [IPU BPAIIEHUU TBEPAOIO TeNa.

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

21. Lentp macc, onpezenenue. LleHTp Macc kKak TOYKa IPUIIOKEHUS CHIIBI TSHXKECTH (ITOTeHIIMAIbHAs
SHEPTUsl CHIIbI TSHDKECTH CUCTEMbI MaTEPHAIbHBIX TOUYEK U MOMEHT CHUJI TSKECTH).

22. U neanbHbIi Ta3, mapaMeTphl UealibHOTO Ta3a. 3akoH ABoraapo u Knanelipona-Meneneesa.
N3onporieccel.

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

24. SIsnenus neperoca. Aubdysusa. Koapdbumment nuddy3un.

25. Slenenus nepenoca. TemnonpoBoaHocTh. KoadduiimeHT TenaonpoBoIHOCTH.

26. SIBnenus neperoca. Bsaskocts. Koadduiment Ba3kocTu.

27. IloBepxHocTHOE HaTshkeHUe. CMaunBanue. KanumispHele sIBICHUS.

28. CpenHsst SHEprUsi MOJIEKYJIbI HI€ATbHOTO Ta3a, cTeneHu cBo0oabl. Teopema bonbsiiMana o
pacrpenenieHuy SHEPTUH 10 CTETEHSIM CBOOO/IBI.

29. BayTpenHsist sHeprus rasza, padora rasa, nepBoe Hauyajuio TePMOJIUNHAMUKH.

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

31. Annabaruueckuii mporecc, ypaBHeHue, kodddumuent [lyaccona.

32. Tennossle MamiuHbl. Bropoe Hauano TepmoarHamMuku. [IpuHIUn paboThl TEMIOBBIX MAILUH.

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 31€KTpOCcTaTUUeCKOro nojs. [IpuHiun cyneprno3nuuu asis
BEKTOPA HAIPSLDKEHHOCTH 1oJIsL. JIMHUM BEKTOpa HaNPsHKEHHOCTH.

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

37. llotenmuman. [IpuHLUI Cynepno3nIuy AJis MOTEHIMAA.

38. CBsi3b MEX/1y HAPSDKEHHOCTBIO DJIEKTPOCTATUYECKOTO TIOJISI U TIOTEHITAATIOM.
OKBUINIOTEHLIMATbHbIE TTOBEPXHOCTH U UX CBOMCTBA.

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

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

41. BekTop mosisipu3aiyy ¥ BEKTOP AIEKTPUUECKOTO CMEIICHHUS.

42. Cerneronnextpukd. [Ipssmoii u oOpaTHbI mbe30dPdexT. [IpuMeHeHne mbe303IeKTPHKOB B
TEXHHKE.

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

44. Emxoctb npoBoaHuKa. [Inockuit konnencarop. Lununapuyeckuii u chepudeckuii
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. [ImoTHOCTE ToKA.

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

50. PaboTta u MomHOCTh TOKa. 3akoH Jlxxoyns — Jlenna. 3akon xoyms — Jlenna B
muddepeHranbHoM Gopme.

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. 3akon buo — Capapa — Jlamtaca ¥ 4acTHBIE CiIydad €ero npuMeHeHus. JIMHUY MarHuTHOM
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. JIBm>keHUE 3apsKEHHBIX YaCTUL B MArHUTHOM MOJI€.

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. [ unoreza Ammnepa. Bekrop HaMarHM4rBaHus.

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 MHIYKUUU. 3aKOH MHAYKIuu Papaned. [Ipasuno Jlenua.

70. SIBnenunie caMOMHYKUIMH. IHIIYKTUBHOCTD MPOBOJAHMKA. THIYKTUBHOCTB COJICHOMA.

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

72. DHeprust MarHUTHOTO MOJISI.

73. BuxpeBoe snektpuueckoe nose. [lepBoe ypaBuenne Maxkcsernia.

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. OnTHYECKasd JUIMHA ITYTU U ONITUYECKAsk pa3HOCTh XOJa BOJIH. Y CIIOBUE
MaKCHUMyMa i MUHUMYyMa HHTepEPEHIINH.

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

79. Konbua Hetotona. [IpuMenenne uaTepdepeHInm cBeTa.

80. IIpuniun I'toiirenca — ®penens. 3oup1 Openens.

81. qudpaxuus Ha KpYTrJIOM 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 TperoMiieHnd. 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. «YnerpaduoneroBas» katactpoda.

90. ®opmymna 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. CniekTp aToma BOJOpO/a.

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 UnClia. ATOM BOAOPOJa B KBAHTOBOW MEXAHUKE.

7.4.2. IlpakTrueckue 3afaHus sl IPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs

1. 3aBUCUMOCTH IPOUJICHHOTO TEJIOM IYTH S OT BpeMeHH t naercs ypaBHeHueM S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. Haiigute cpeiHIOI0 CKOPOCTh U CpeIHEE YCKOPEHHE Tea 3a MEePBYIO,
BTOPYIO M TPETHIO CEKYH/IbI €T0 JBUKECHMUSL.



2. C 6amau BbicOTON h = 25 M ropu3oHTabHO OpOIIIEH KaMEHb CO CKOPOCTBIO VX =15 m/c.
Kaxkoe Bpemst t kamenb Oyet B aBmxenun? Ha kakom paccrosiauu | 0T ocHOBaHUsI OalllHK OH YIaaeT Ha
3emito? Kakoil yron COCTaBHUT TPACKTOPHUSA KaMHsI C TOPU30HTOM B TOUKE €ro MaJeHus Ha 3eMJTI0?

3. Kamens OporiieH TOpU30HTAIBHO CO CKOPOCThIO VX =15 m/c. Haiinute HOpManbHOE W
TAaHT€HIIMAJIbHOE YCKOpEHUs KaMHs 4yepe3 Bpemsi t = 1 ¢ mocie Hauana JBUKEHUSI.

4. Komneco, Bpaliasch paBHOYCKOPEHHO, JIOCTUTIIO yrioBoi ckopocTH 20 pan/c uepe3 N=10 o0
nociie Hayana BpauieHus. Haiiaure yrioBoe yckopeHue KoJjeca.

5. 3aBUCUMOCTbH MPOIIEHHOTO TEJIOM IIYTH [0 OKPY>KHOCTH PaJnycoM =3 M 3ajaercs
ypaBuerneM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpeaenure 11t MOMeHTa BpeMeHH t = 1 ¢ mocie Havana
JIBUXKEHHS YyCKOpeHue: 1) HopManbHOe; 2) TaHTeHIIMaNIbHOE; 3) TOJTHOE.

6. Tesio CKOJIB3UT MO HAKIOHHOM MJIIOCKOCTH, COCTABIIAIOIIEH C TOPU30HTOM yrod 45 rpajaycos.
[Ipoiins myTs S = 36,4 cM, Teno mpuodpeTaeT ckopocTh V =2 m/c. Haitaute ko3 dunmeHT TpeHus teia 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, ONPEAETUTE JIIsl MOMEHTa BpeMeHu t = 1 ¢ mocrne Havana
JMBUKEHUS: 1) KHHETHUECKYIO SHEPIHio; 2) NOTEHLIUATbHYIO SHEPTHIO.

8. ITyns maccoit m = 15 r, nersmas ropu30HTaILHO O CKOpocThio V =200 m/c omnaaer B
OaTUCTHYECKUI MasITHUK utnHOHM | = 1 M 1 maccoii M = 1,5 kr u 3actpeBaet B HeM. Onpe/ieNiuTe yroi
OTKJIOHEHHUS MAasTHHKA.

9. CrourHoM OAHOPOAHBIN AUCK CKATHIBAETCS O€3 CKOJIbKEHUS C HAKIIOHHOHN TIOCKOCTH,
oOpa3yromeii yroi anbda ¢ ropu3oHTOM. Onpenenure IMHEeHHOe YCKOPEeHUeE a IUCKa.

10. HanummTe ypaBHEHHE TapMOHUYECKOTO KOJIeOaH!Us TOUKH, €CITU ero amruuTyaa A = 15 cm,
MaKCHMaJbHasl CKOpOCTh Kojeomromieiicst Toukun 30 Cm/c, HadanmbHas ¢aza 10 rpamgycos.

11. OgHopoansrii muck paanycom R = 20 cm kosebaeTcs OKOJIO TOPU30HTAIBHOM OCH,
npoxosiiei Ha pacctostaun | = 15 ¢Mm oT nenTpa aucka. Onpeaenure nepuo T KoneOaHui AUCKa
OTHOCHTEIIBHO 3TON OCH.

12. Maccy m = 5 r a30Ta, HaXOAMIYIOCS B 3aKPBITOM cocyze 00beMoM V = 4 J1 Ipu TeMIieparype
t1=200 C, narpesatot 1o temnepatypsl 2 = 400 C. Haiigure naBnenus pl u p2 raza 10 u nocine
HarpeBaHusl.

7.4.3. IlpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (IpyU HaTHYUH)
KypcoBbie npoekTsl(paboThl) yueOHBIM MJIAHOM HE MPETyCMOTPEHBI.

7.5. MeTtonudeckue MaTepuallbl, ONPEAEIIAIOIINAE IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUN, HABBIKOB U
(unM) ombITa NPOQPECCUOHANBHOM AEATETbHOCTH, XapaKTepU3YIOLIe ITanbl (OPMUPOBAHUS KOMITETCHLIUH

IIpouenypa npoBeneHNs MPOMEKYTOUHOHN aTTECTAllMU TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH
pernamenTupyercs [1ookeHneM o TeKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTALUN
oOyuarommuxcs 1o nporpammam Beiciiero oopasosanust CIIOI'ACY. Ilponenypa onieHnBaHUS
(dbopMHpOBaHUs KOMIIETEHIIMH TIPU MPOBEICHUH TEKYIIEro KOHTPOJIs NpuBeaeHa B myHkTe 7.3 PII/L.
THUnoBBIE KOHTPOJIBHBIE 3a/IaHUS WIM UHbIE MAaTEPHAJIbl TEKYILETO KOHTPOJISI IpUBeAcHbI B IyHKTe 7.2 PIT/I.
TunoBble NpakTUYECKUE 3aJaHMsl ISl IPOBEACHUS IPOMEXYTOUHOM aTTeCTallui IPUBEICHBI B IyHKTE 7.4.2
PIIJ. ITpomexxyTouHas aTTecTanus Mo AUCLHUILIMHE TPOBOAUTCS B popMe 3auera U SK3aMeHa. B
9K3aMEHAIIMOHHBIN OMJIET BKIIIOUEHO JBa TEOPETUYECKUX BOIIPOCA U MPAKTUYECKOE 3a/JaHHe,
COOTBETCTBYIOIIME COJIEPKAHUIO (POPMUPYEMBIX KOMIETEHIMH. DK3aMeH MPOBOJUTCS B YCTHOM GopMme.
J1s HOATOTOBKHM MO 3K3aMEHALMOHHOMY OmieTy oTBoaAuTCs 60 MUHYT.

7.6. Kputepuu onieHuBaHHUs c(hOPMUPOBAHHOCTH KOMITETEHIIMI TIPU MPOBEICHUH POMEKYTOUHOU
aTTecTaluu

YDOBCHB OCBOCHUS M OLICHKA

Kpurepan OueHka OueHka
«HEYIOBIICTBOPHUTEND | «ymoBieTBoputenbH | OLieHKa «XOpouio» OlLleHKa «OTIIMYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHO» «3AYTEHO




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 JleMOHCTpUpYETCS | TBOPYECKUX 3aJaHUU.
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
BOIMPOCHI OuniieTa, HEZ0CTaTOYHOE - 3HAHMUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U IIOHMMAaHHE TEOPETUYECKOTO paccMaTpuBaeMBbIX
[IOHMMaHHe CYILIHOCTHU MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX ITOHITHH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HaHHE
KaTeropui; BOIIPOCOB; YCTaHABIMBAaTh U | OCHOBHBIX IIOHSTHH, 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 BBIIOJHUI
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 nonyckaer omu6ok
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BeinonHeHUn | 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
JTUCIUIIMHOM, U IPEJCTaBIIIeT co00 cpeHee apu(pMETHUECKOE OT BBICTABJICHHBIX OLIEHOK MO OTJEIbHBIM

pe3yabTaTaM oOydeHus (3HaHUS, YMEHUS, BIaJCHIUE HABBIKAMU).

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

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CIIU CpeaHee apuPMEeTHIECKOe HAXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yIOBIIETBOPUTEIHHOY/ «3aUTEHOY» BBICTABIIICTCS, €CITU CpeiHEe apu(MeTHIeCcKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

OneHka «Hey/I0BIETBOPUTEIIbHOY/ «HE 3a4T€HOY» BBICTABIISIETCS, €CJIU Cpe/iHee apudmMeTnyeckoe
HaxoauTcs B uHTepBaie ot 0 1o 2,4.




8. YueOHO-MeTOAMYeCKOE U MATEPUATBHO-TEXHUYECKO0E o0ecneyeHne TUCIUILIMHBI (MOTYJIs)
8.1. IlepeueHb OCHOBHOM U IOTIOJTHUTEIILHON JIUTEPATYPHI, HEOOXOIMMOM [Tt OCBOSHHSI TN CIIUIIITMHbI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATEILCTBO, IOl U3JaHUs y4eOHOU U
n/m y4eOHO-METOIMYECKOM JTUTEPaTyPhI PK3CMILIADOB/SICKTD
oHHbIN azpec ObC
OcHoBHas JIuTEpPaTYpa

1 Yakak A. A., Kypc pusuxu. MonekyssipHas pusuka, OpeHOypr: http://www.iprbooksh
Openbyprckuii rocyaapersennsiii yausepeurer, 96C ACB, 2009 op.ru/30110.html

2 |VBues A. JT., dusuxa, , 2009 https'//g’(')'g‘li‘/bl%%k'com

3 Cagennes U. B., Kypc ¢pusuku. B 3 romax. Tom 1. Mexanuka. Monekynsipnast | https://e.lanbook.com
¢usuka, Cankr-IlerepOypr: Jlans, 2023 /book/324407

JonoJHuTeIbHAS JIUTEPATYPA
Crapony6uesa I'. I1., Xamenko A. A., Kypc nekuuit o puszmuke. Mexanuka,

1 |Morexymspras ¢bu3nka, TepMOJAMHAMUKA. DIIEKTPUICCTBO U MarHETH3M, http://www.iprbooksh
CraBpormnosnb: CTaBpOnoJIbCKUIA TOCY1apCTBEHHBIN arpapHbIil YHUBEPCHUTET, op.ru/76115.html
2017
Commia M. C., Kypc ¢usuku ¢ npumepamu U3 HHTEPHET-IK3aMeHa

9 (Mexanuka. MosnekynspHas Gpu3rKa U TepMouHamuka), HoBocuOupcek: http://www.iprbooksh
HoBocuGupckuii rocyaapcTBEHHBIN apXUTEKTYPHO-CTPOUTEIHHBIN op.ru/68777.html
yausepcuteT (Cuberpun), 96C ACB, 2015

3 Konkun b. b., Cadponos B. I1., Koncranturosa . b., ®usuka. Yacts |. http://www.iprbooksh
Mexanuka. MonekyisipHast (U3HKa ¥ TepMOIUHAMUKa, , 2011 op.ru/61320.html

4 Kazannesa A. b., MonekynsipHas ¢pusuka. 3aja4u U penieHus, Mocksa: http://www.iprbooksh
MocKOBCKUH Te1arori4eckuii rocy1apcTBeHHbINA yHUBepcuTeT, 2014 op.ru/70132.html

5 bensixosa B. U., Kenynkosa E. A., Kykuna E. A., Jleoutsesa 0. H., http://ntb.spbgasu.ru/

3anaasoposa U. A., Jlamtok T. A., ®usuka, CII16., 2007

elib/00008/

OObyuaromuecs u3 yncia nHBaMUI0B 1 null ¢ OB3 obecnieunBaroTCs meyaTHBIMU U (WITH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamMu B popMax, aIanTHPOBAHHBIX K OTPAHUYCHUSIM UX
3/10pOBBA.

8.2. [lepeuens pecypcoB HHPOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH «THTepHeT», He0OXOIUMBIX AJIs
OCBOEHUS AUCIUILTUHBI (MOTYIs)

Haumenosanue pecypca cetu «MHTEpHET»

DNEKTPOHHBIN ajpec pecypea

BuptyanbHble S5KCIEpUMEHTBI

hi/playlists?

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

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

Bes pusuka

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

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

Hanmenosanue

DIIEKTPOHHBIN aJpec pecypca

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema qucrannmonHoro ooyyenust CIIOIACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas 6ubnmoreka Mpbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p

DIEKTPOHHO-O0MOIMOTEeUHAs crcTeMa u3aatensersa "'Jlans"

https://e.lanbook.com/

DNIeKTpOHHO-O0nbIMoTeuHas cucrema m3aarenscrsa "FOPAUT"

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

DNEeKTPOHHO-OMOIMOTEeUHas cucTeMa u3narenbera "KoHCcynbTaHT
cTyneHra"

https://www.studentlibrary.ru/




Hayunas snexrponnas 6ubnuorexka eELIBRARY.RU

Hayunas snektponHas
oubmmoreka eLIBRARY.RU

®depnepanbHbIi 00pazoBaTenbHbIN opTai "EquHoe 0KHO q0CcTyma K

00pasoBaTebHBIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHasi OnOIMOTEKA

www.rsl.ru

DJIeKTpOHHO-0MOIMOTEYHAs cucTeMa u3aareianpcrsa " IPRsmart” http://www.iprbookshop.ru/

EnuHbII 351€KTPOHHBIN pecypc yueOHO-METOAUYECKOM JITEPATyphI

CII6I'ACY

www.spbgasu.ru

bubmmoteka no EcrectBennsM Haykam Poccuiickoit AkagemMun HayK

(PAH)

WWW.ras.ru

O6pazoBarenbHbie nHTEpHET-pecypchl CITOIACY

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

8.4. [lepeuenr MHGOPMAIIMOHHBIX TEXHOJIOTHA, UCTIOIB3YEMbIX NPU OCYILECTBICHUH 00Pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKIII0Yas epeyeHb JIMIEH3UOHHOTO U CBOOOIHO pacpOCTPaHIEeMOTo

MporpaMmMHOIo obOecrieyeHns

HanmenoBanue

Crioco6 pacrpocTpaHeHHUs
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

LibreOffice

CB0OOOTHO pacpoCTpaHsIEMOe

8.5. MarepuainbHO-TEXHUYECKOE 00€CTIeUeHNE TUCITUTIITUHBI
Caenenust 00 OCHAIIECHHOCTH Y4eOHBIX ayIMTOPUN U MOMEIICHH JIsl CAMOCTOSITENIbHON pabOThI

HaumeHnoBanue yueOHBIX ayJUTOPHUI U
MOMELLEHUH /17151 CAMOCTOATEIbHON paboThl

OcHaieHHOCTh 000PYA0OBAaHUEM U TEXHUICCKUMU
cpelcTBaMu OOyueHuUs

40. YueOHble ayTMTOPUH AJIs1 IPOBEICHUS
JIEKIIMOHHBIX 3aHATUI

YueOHast ayTUuTOpUS AJIsl IPOBEACHUS 3aHITHIA
JICKITMOHHOT'O THIIa, KOMIUICKT MYJIbTHMEIHIHOTO
o0opynoBanus (IEpCOHANBHBIN KOMITBIOTED,
MYJIbTUMEAUMHBIA TPOEKTOP, IKpaH, ayJHOCUCTEMA),
JIOCKa, SKpaH, KOMILIEKT y4eOHOI Mebenu,
nojkitoueHue Kk komnbiotepHoit cetu CIIOI'ACY,
BbIX0J B IHTEpHeT

40. YueOHble ayTMTOPUU JIsl IPOBEIACHUS
NPaKTUYECKHUX 3aHITUHN, TPYIIIOBBIX H
WH/IMBUIYAIbHBIX KOHCYJIbTAIUN, TEKYIIETO
KOHTPOJISI U IPOMEKYTOUHOW aTTeCTAllNN

Kommiekt MynbTuMe IuitHOT0 000pyA0BaHUS
(mepcoHaNbHBIA KOMIIBIOTEP, MYJIbTUMEINHHBIN
MIPOEKTOP, IKPaH, ayANOCHCTEMA), T0CKA, KOMIUIEKT
y4eOHOI MeOemnH, MOIKII0YEeHNE K KOMITBIOTEPHON
cetu CIIOBI'ACY, Beixon B MHTEpHET

40. YyeOHble ayJUTOPUU JIJIs1 IPOBEJCHUS
NPaKTUYECKUX 3aHIATUH, Ta00paTOPHBIX
paboT,rpyIIOBBIX U UHIUBUAYATBHBIX
KOHCYJIbTAIMi, TEKYIIEro KOHTPOJIS U
POMEXYTOYHOU aTTecTaluu

Meb6enb: Ctounbl (MapThl), 10CKa MeNoBasi, 10CKa
MapkepHasi, cton gabopatopusiit JIO-100, cron
nabopaTopublil Manblil JIO-O0, nikad BHITSHKHOIM ¢
MIOABOJIOM BOJBI,

Ob6opynoBaHue: IPOEKTOP, IKPAH, BEChl TEXHUYECKHE,
YCTaHOBKA TUTPOBajbHasi, CEKYHIOMED,
nabopaTopHsblii peoctar, KoHayKTOoMeTp Waterproof
ECScan Low, Becsl ananutndeckue GR-120,
MarHMTHBIE MEIIAIKH, BeChl JlabopaTopHbie: BJITD
2200, BJIT-1100, BJITD2-150, neus mydenbHas 3 1
CHOJI-3/11, cymmnsnsrii mkap NOL 24/200, pH-
MeTp-muuinBosibT™METp pH-150MU, 6apomerp,
TEPMOMETP, IICUXPOMETP, HOHOMETPUUIECKUI
n3meputens «CraTyc-2», CUETUMK a3POUHOB
«Cangup»




Xumuueckas nocyaa (mpoOUpKH, TaTUBBI, CTAKAHBI,
KOJIOBI, OIOPETKH, MUIETKHU, IITATUBHI I TPOOUPOK),
XUMUYECKHUE PEAKTUBBI.

VYyebHo-HarIsAHbIE TOCOOUS U TJIAKATHI:
[lepuoanueckas cuctemMa XUMUYECKUX IIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BAKHEHMIINX COJEN U ruaApoKcH10B, CTENEHb
JIMCCOITMAIINHI KHUCJIOT ,IIEJ0YeH M cOoJeii B BOITHBIX
pactBopax, [IpousBenenue pacTBOpUMOCTH
HEKOTOpBIX HEKOTOPBIX BewecTs npu 180 C,
KoHcTaHTBI HECTOHKOCTH KOMIUIEKCHBIX HOHOB, Cxema
BOZIOPOJHOIO 3JEKTpoAa, Pa1 HanpsyKeHUs: METAJLIOB.
Hopmainbnsie (cTangapTHBIC) 3JIEKTPOIHBIC
MOTEHIMaIbl, XUMUYECKUE CBOMCTBA METAJLJIOB,
3amuTa MeTasia oT Koppo3uu(poTekTopHas), Cxema
KOHTAaKTHOM KOppo3un MeTamuioB, Cxema
KOPPO3MOHHOTO pa3pyLICHUS Kelle3a

40. JIabopaTopust o011ei u CTpOUTENbHON (HU3NKU
2-51 KpacHoapmelickas yi. 1.4
Ayn. 310

YcraHoBKa 1Sl KCCIIEAOBAaHUS MpoIlecca nepeaadn
TEIUIa Yepe3 OKHO; Y CTAHOBKA JIJISI UCCIIEIOBAHUS
TEMIIEpaTypPHOTIO IOJIS;

Ycra"HoBKa I UCCIIE0BaHUs TEMIIEPATYPHOTO OIS
HapyKHOM CTEHBbI; Y CTAHOBKA ISl UCCIIEIOBAHUS
TEMIIEpaTypPHOT O

HApYKHOTO yIJIa; Y CTaHOBKA JUIsl UCCIECAOBAaHUS
TEMIIEpaTypPHOT'O MOJISI HAPY>KHOTO YIJIa, YTEIIEHHOTO
CKOCOM;

YcraHoBKa JJIS KCCIICOBAHUS BIUSHUS
TETUIONPOBOIHOIO BKJIFOUECHUS HA TEIIO3aIUTHbIE
CBOMCTBA CTEHBI; Y CTAHOBKA JIJIS1 UCCIICIOBAHUS
BO3yXOIIPOHULIAEMOCTH CTPOUTENBHBIX MaTEPUATIOB
Y KOHCTPYKLHNM; Y CTaHOBKA JUIsl ONPEIEIICHUS
TEIUIOEMKOCTH TBEPBIX TEN; Y CTAaHOBKA JJIS
ONPEACIICHUS [TAPAMETPOB BIAXKHOTO BO3/yXa;
Ycra"HoBKa Ui ONPEIETICHUs] U3MEHEHHUS
kod¢dUllMeHTa MPOMYCKAHUS U OTPAKCHHUSI
COJIHEYHOM pajvaliiy CTPOUTEIBHBIMA MaTEpUaIaMu;
YcraHoBKa I HCCIEN0BaHUs UCKYCCTBEHHOM
OCBEIICHHOCTH MOMEIIECHUM; Y CTaHOBKA JJISI
HCCIEIOBAHMS CBETOBOTO IIOJISI CBETUIBHUKA,
YcraHoBKa I ONPEIeTICHNUs] CKOPOCTH 3BYKA B
BO3ayXe (pa30BbIM MeT0/10M; JIabopaTOpHBIiA CTEH
"OCHOBBI CBETOTEXHHUKH"




40. YueOHble ayIUTOPHUH AT IPOBEACHHUS
71a00paTOPHBIX pabOT

nabopaTopus OOIIeH U CTPOUTEIIBHON (PU3UKH
2-s KpacHoapwmeiickas yi. 1.4

Ayn. 318

Omnpenenenue odbeMa IIJIMHAPA IIPH TOMOIIN
IITAHTEHITUPKYJIS (IITAHTCHIIUPKYJIIB); Y CTAaHOBKA JUIS
WCCIIEIOBAHMS 3aBUCUMOCTH TIeproa Koaebanui
MaTEMaTHYECKOTr0 MasTHUKA OT €ro JTUHBI U
orpesieNieHUue YCKOPEHUS CBOOOIHOTO MaCHHS:
MastHuk

YcTaHOBKa /1Sl MCCIIEOBAHUS 3aBUCHMOCTH TIEpHOJIa
KoJeOaHUi MAaTEMAaTHYECKOTO MAsITHHKA OT €T0 JIJTUHBI
U ompesieliecHUue YCKOPEHUs CBOOOIHOTO TaCHHS,
YcTaHoBKa 715 ONpeieTIeHUs] YCKOPEHUsI CBOOOTHOTO
MajieHusl 10 Nepruoay KojiebaHU MaTeMaTH4eCKOTro
MasiTHUKA; Y CTAaHOBKA JJIsl U3y4eHus: (PU3MIECKOro
MasiTHUKA; Y CTAaHOBKA JJISl ONIPEIeTICHUS] MOMEHTA
WMHEPIMHU Tea M0 MEePUOIy KPYTHIbHBIX KOJIeOaHuM:
YcTaHoBKa 7151 ONpeiesIeHUs] MOMEHTa HHEPIUU
napajuiesienune1a MeToI0M KPYTHIIbHBIX KOJeOaHuM:
YcTaHoBKa 715 ONpeieTICHUs] MOMEHTAa HHEePIIUU
JIUCKA TI0 MIEPHOY KPYTUIIbHBIX KOJICOaHHIA.
YcTaHoBKa /17151 U3y4EHUSI OCHOBHOTO YPaBHEHHS
JTUHAMHKHU BPAIlaTeIIbHOTO JABHKEHHUS C TIOMOIIIBIO
MasTHuka O6epOeka

YcTaHoBKa 715 ONpeieTICHUs] MOMEHTAa HHEPIIUU
MasiTHUKAa MakcBesuia. Y CTaHOBKa sl ONPEICICHUS
ko3¢ duleHTa BOCCTAHOBIICHUSI CKOPOCTH MPU
yIIPYroM yaape. Y CTaHOBKa sl ONIPEeICTICHUS

ko3¢ duleHTa BOCCTAHOBIIEHUSI CKOPOCTH TPU
yIIPYroM yaape. Y CTaHOBKa sl ONIPEeIeICHUS
TEPMHUUYECKOTO KO3 PUIMEHTA JaBICHUS ra3a npu
MTOMOIIIY Ta30BOTO TEPMOMETpA.

YcTaHoBKa 1715 ONIpeieTIeHHs TOBEPXHOCTHOTO
HaTSKEHHsI METO/IOM OTpbIBa KoJbIla (MeTo a0 Hym).
YcTaHoBKa 715 onpenenaeHus Ko3pPuirenTa BI3KoCcTu
xuakoctd MetogoM CTokcay. Y cTaHOBKA st
omnpeaeneHus: KOOPHUIUEHTA BI3KOCTH, JITMHbI
cBoOoHOTO Tipodera u 3¢ppekTUBHOrO TUaMeTpa
MOJIEKYJIBI Ta3a. Y CTaHOBKA JJISl ONIpEeIeTICHUS
koa(duireHTa BI3KOCTH BO3AyXa KAMUUISIPHBIM
METOJIOM. Y CTaHOBKA JJIsl H3MEPEHHs YHUBEPCATbHOM
ra3o0BOM MOCTOSIHHOM. Y CTaHOBKA JUISL OIIPEAEIIECHUS
OTHOIICHUS TEIUIOEMKOCTEH BO3/IyXa. Y CTaHOBKA IS
OTIpe/IeNICHUS] OTHOIICHHUS TETUIOEMKOCTEH BO3TyXa.
Bech mabopatopHbIe 3JIeKTpOHHEIE. Bechl
naboparopusie 1100




40. YueOHbIC ayTUTOPUH TSI IIPOBEICHUS
71a00paTOPHBIX pabOT

nabopaTopus 00IIeH U CTPOUTEIIBHON (PU3UKH
2-s1 Kpacnoapmetickas yi. n1.4

Ayn. 316

YcTaHoBKa ISl UCCIIE0OBAaHUS 3aBUCUMOCTH
MOIITHOCTH, BBIJICJIIEMOM B IIeTIH MTOCTOSTHHOTO TOKA, U
Kod((UIIMeHTa MOJIE3HOTO JEHCTBUS HICTOYHHUKA OT
CHJIBI TOKA U OT BHEIIIHETO CONPOTUBJICHHUS. Y CTAHOBKA
JUIsL UCCIIEIOBaHMS XapaKTePUCTHK UCTOYHHUKA
MOCTOSTHHOTO TOKA. Y CTaHOBKA JUJIsl U3Y4EHUS pabOTHI
MOJTYITPOBOTHUKOBOTO BRINIPSIMHUTENS Y CTAHOBKA JIJIST
u3ydeHus p-N mepexonaa Y CTaHOBKA I U3YUEHUS
B3aMMOMHIYKIHHU. Y CTAHOBKA JJISl ONIPEIeTICHHS
WHAYKTUBHOCTH KaTYIIKA METO/IOM PE30HAHCa B
Kosie0aTeIbHOM KOHTYpE. Y CTaHOBKA JUIS U3Y4EHUS
MarHUTHOTO TIOJISI COJICHOMAA C TIOMOIIBIO 1aTYNKA
XOJUIA».

YcTanoBKa 71 ONpeAeTIeHHUs YASIBbHOTO 3apsiaa
9JIEKTPOHA METOJIOM MarHeTpoHa. Y CTaHOBKa IS
OLIEHKH YJIETTBHOTO 3apsi/ia SJIEKTPOHA METOZIOM
MarHeTpoHay». Y CTaHOBKA JJIsl ONPECTICHHS
TOPU30HTAIIBHO ¥ COCTABIIAIOIIEH HANPS)KEHHOCTH
MarHUTHOTO TIOJISI 3eMJTH TIPH TIOMOIIIH
TaHT€HCTAIbBAHOMETPA. Y CTAHOBKA IS
WCCIIEIOBAaHMSI MATHUTHOTO T0JIst 3emiu. BonbTmeTp
B7-27A

Bonermerp B7-27A Boast™merp B7-27A/1.
N3smepurens curnanos BU

40. [TomemeHus JUIsl CAMOCTOSATEIBLHON PaOOTHI

[TomernieHue st CaMOCTOSITEIBHOM pabOThI
(unTanbHbBIN 321 Oubnuoreku, aya. 217): [IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cucteMHbIi 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C OJIKIOYCHUEM K
cetu «MIHTEpHET» M 0OEcCIIeUeHHUEM JOCTYIIA B
AJIEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

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