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1. Henau n 321241 0CBOEHUS IMCUMILTAHBI (MOIYJIs1)

LensiMu OCBOCHUST TUCITUTUIMHBI SIBJSIFOTCS: 03HAKOMJICHHE CTYICHTOB C COBPEMEHHON (PU3UIECKOM
KapTUHOW MUpa, JOPMHUPOBAHUE Y CTYJICHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO
(U3UYECKOTO MBIIIICHUS, 00yYCHHE TPAaMOTHOMY ITPUMEHEHHIO MOJ0KEeHUN (PyHIaMEeHTaIbHON (PU3HKH K
HAYYHOMY aHAJM3y CUTYaIUil, C KOTOPHIMH CIICIUAINCTY MPUACTCS CTAIKUBATHCS MTPHU CO3/IaHUHM HOBBIX

TEXHOJIOTUH.

B PE3YIbTATC OCBOCHUA AUCHHUILIIMHBL «Du3ukay CTYACHT OOJIKCH U3YUYHUTH (bI/ISI/I‘IeCKI/Ie SABJICHUSA U
3aKOHBI ITPUPOJABI, I'PAHUIBI UX IPUMCHUMOCTH, IPUMCHCHHUEC 3aKOHOB B BayKHEHIITHX MPAKTUYICCKUX
IMPUITOKECHUAX ; TIOSHAKOMUTHCA C OCHOBHBIMHA (1)I/ISI/II'ICCKI/IMI/I BCJIIMYMHaMHU, 3HATh UX OIMPEACIICHUC, CMBICII,
CIIOCOOBI U CAWHNIBI USMEPCHMS, 3HATh HA3HAUYCHUC U IIPHUHIMIIbI HeﬁCTBHH BayKHEHIITHX (bHSH‘ICCKI/IX

puOOpPOB.

3al[a'-IaMI/I OCBOCHUA JUCHUIIINHBI ABJIAIOTCA:

* U3y4YCHHE OCHOBHBIX (PM3NYCCKUX SBICHUH, OBIa/IcHUE PyHIaMEHTAILHBIMY ITOHSATUSIMH,
3aKOHAMH U TEOPHUSIMH KJIACCUYCCKON U COBPEMEHHOU (PH3UKH, a TAK:KE METOJaMHU (PU3UIECKOTO

HCCIICIOBAHMS;

¢ OBJIaJICHUC ITpUCMaMU U MCTOAaMM PCHICHHA KOHKPCTHBIX 3a/1a4 U3 Pa3JIMYHbIX obOnacreit

¢buzuky;

* 03HaKOMJICHHE C COBPEMEHHOM U3MEepPUTENBbHON anmnapaTtypoi, GopMUpOBaHHE HABBIKOB
poBeJeHUS (PUZNYECKOTO SKCIIEPUMEHTA, YMEHHE BBIIETSATH KOHKPETHOE (PU3NYECKOE COJIepIKaHue B

MPUKIIAIHBIX 33/1a4axX OyayIlei creruanbHOCTH,
* U3yYCHHE UCTOPUH PA3BUTHUS (PU3HKH.

2. [lepeyenb MIIaHUPYEMBIX Pe3yJIbTATOB 00y4YeHHsI M0 M CHUILINHE (MOYJII0), COOTHECEHHBIX €

HHAUKATOPAMH JTOCTHKEHUSI KOMIeTeHIH i

KOI[ 1 HAMMCHOBAHUC
KOMIICTCHLIN

KOI[ 1 HAMMCHOBAHUC
HHAWKAaTOpa JOCTUKCHUA
KOMIICTCHIIN

[Tnanupyemble pe3ynabTaThl 00yYEHHS 10
JTUCIUILINHE, 00eCTIeYnBAIOIIUE TOCTHKEHNE
IUTaHUPYEeMBbIX pe3ynbraToB ocBoeHus OITOII

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIEC U
0OLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO
aHaJM3a ¥ MOJICIIMPOBAHUS
B PO eCCHOHATHHOM
NeSITeTTbHOCTH;

OIIK-1.1 BeisBnsier u
KJIacCUpUIUpYyeT pusndeckue
WJTH XUMUYECKHE MTPOIIECCHI
MpoTeKarolre Ha 00bEeKTax
npodecCHOHATIbHON
JeSITeTbHOCTH

3HaeT
OCHOBHBIE  3aKOHBI (M3UKH W  METOJBI
(UBUYECKUX UCCTEI0OBaHUI

ymeet

HCII0JIb30BaTh (bu3MKO-MaTEeMaTHIECKU I
anmnapar JUISE pelieHus npooiiem,

BO3HUKAIOIIUX B X0JA€ NpodheccuoHaIbHOM
JIeTAIbHOCTH

BJajaeeT
METOJaMHU MaTeMaTHU4ICCKOIo aHajJm3a n
MOACIINPOBAHUA, TCOPECTUUCCKOTI'O )51

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHMUA

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
oOIIeMH)KEHEePHbBIE 3HAHUS,
METOJIbI MATEMATHYECKOTO
aHaJIu3a ¥ MOJICIIMPOBAHUS
B IIPo(heCcCHOHATBLHOM
NEeSITEIbHOCTH;

OIIK-1.2 Onpenensier
OCHOBHBIE XapaKTePUCTUKU
buznyecKoro mpoiecca
(SIBJIEHUS), XapaKTEPHOTO JIJIst
00BEKTOB MPo(hecCHOHATBLHOM
NeSITEIbHOCTH, Ha OCHOBE
TEOPETUIECKOTO
(9KCTIEpUMEHTAILHOTO)
WCCIICIOBAHHUS

3HaeT
KOJIMYECTBECHHBIC u KaueCTBCHHBIC
XapakTePUCTHKH  (PU3UYECKHX  SBJICHHIA,
MPOIIECCOB U O0OBEKTOB
yMeeT

HCII0JIb30BaTh
KOJIMYECTBECHHBIC
XapaKTePUCTHKU 00bEKTa

BJIajIeeT

METOJIaMH OMPECIICHUs KOJIWYECTBEHHBIX H
KAYECTBCHHBIX XapaKTEPUCTHK (PHUIUIECKOTO
nporiecca

KaueCTBEHHbBIC u
duznueckue




OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
oOIIeMHKeHEPHBIE 3HAHUS,
METO/Ibl MATEMATUYECKOTO
aHaJu3a ¥ MOJICIIMPOBAHUS
B IIPO(ECCUOHATBHOM

OIIK-1.3 Ilpencrasisier
buznyecKuil (XUMUIECKHIA)
rporiecc (sSBJICHUE),
MPOTEKAIOIINI Ha 0OBEKTE
podeCCHOHAIBHOM
JESITEIIbHOCTH, BUJIC YPAaBHEHUS

(i)

3HaeT
OCHOBHBIC (PU3MUCCKHE 3aKOHBI WU METObI
(PU3UKO-MaTEMAaTHUYCCKUX MCCIICIOBAHUI

yMeeT
HCTIOJIB30BAaTh (U3UKO-MaTeMaTHYECKUN
amnmapar JUIS pEIICHUS po0JieM,

BOZHUKAIOIIUX B XO0J€¢ NPOohecCHOHATLHOM

NESITEIIbHOCTH; JETATLHOCTH
BJajeeT
HABBIKAMU  HWCIOJIb30BaHUSA  (PUBMUYCCKUX
METOJIOB B MH)KCHEPHOU MPAKTUKE
OIIK-1 Cnocoben OIIK-1.4 OcymecTBiser 3HaeT
MPUMEHSATD BBIOOD (pU3MUECKUX U (HITH) 0a3oBbIe JUTSt npodeccuoHaATBLHOM
€CTECTBCHHOHAYYHBIC U XUMHUYECKHUX 3aKOHOB JIJIS JESTEIIBHOCTH  (PU3WYECKUE  TIPOIECCHl U
OOIIeH)KEHEPHBIC 3HAHUS, |peleHus 3a1a9u SIBIICHUS
METOJIbI MATEMATHYECKOTO | TpodeccHoHaNbHOM yMmeet
aHaJIM3a U MOJICTTUPOBAHUS | ACSITEITLHOCTH 000CHOBBIBATh TPAHUIBl TPHUMEHUMOCTH H
B IIPO(HeCCHOHATTLHOM HAYaJbHBIC  YCIOBHS  JJISI  Pa3IUYHBIX
NESITCIIBHOCTH; (U3HYECKUX MTPOIIECCOB
BJajieeT
CITOCOOHOCTHIO OTIHMCHIBATh duznueckue

SABJICHUSA MAaTCMAaTUUYCCKUMHU YPABHCHUAMMU.

YK-1 Cnocoben
OCYIIECTBIISATD MOUCK,
KPUTUYECKHUI aHAIU3 U
CUHTE3 UHPOpMAIUH,
MPUMEHSATH CUCTEMHBIN
MOAXO/ JIJIsl PEIICHUS
MOCTaBJICHHBIX 33124

VK-1.1 OcymectBuser
CUCTEMHO-CTPYKTYPHBIH BEIOOD
MH()OPMAIMOHHBIX PECYPCOB (B
TOM 4YHCIIC B IUPPOBOI cpejie)
JUTSI TIOUCKA UH(POPMAIUHU B
COOTBETCTBUU C MTOCTABICHHOMN
3aga4yen

3HaeT
OCHOBHBIE busnueckue 3aKOHBI VTS
KPUTUYECKOTO otbopa HEO0OXOAMMOM
uH(pOpMaIIMY, aHAJIN3a U CUHTE3a aJITOPUTMOB
pelIeHus

yMeeT

OCYILIECTBIISATH MOUCK HEO0OXOMMBIX

WH(POPMAIMOHHBIX PECYPCOB, B COOTBETCTBUU
C ITIOCTaBJIEHHOH 3a/1aUuen

BJajieeT
HaBBIKAMHU TTOVCKa HEOOXOTUMBIX
MH(OPMALIMOHHBIX PECYPCOB

YK-1 Cnocoben VYK-1.2 Beisausier 3HaeT

OCYIIECTBIISTH TIOUCK, uH(OPMAIINIO, 3HAYMUMYIO JUTsl | OCHOBHBIC busnueckue 3aKOHBI VTS

KPUTUYECKHUI aHAIIU3 U MOCTaBJICHHOM 3a71a4n KPUTUYECKOTO otbopa HE0OXOIMMOM

cuHTe3 uHbopMaIuy, uH(popManun

MPUMEHSTh CUCTEMHBIN yMmeet

MOZIXOJT JIJISl PEIICHUS
[IOCTaBJIEHHBIX 3a1a4

OCYIIECTBIISITh QHANIU3 U CHUHTE3 OTOOpaHHOU
uH(poOpMallUl AN CO3JIaHUSl  aTOPUTMOB
pellleHus TOCTaBICHHOM 3a/1aun

BJajeeT

HABbIKAMU TPUMEHEHUS (PU3UYECKUX 3HAHWMA
JUTst 0TOOpa HE0OX0AMMO NH(pOpMaLTUN




YK-2 Cnocoben
ONPEAENATH KPYT 33/1a4 B
paMKax OCTaBICHHOM
I[EJIA U BEIOUPATh
ONTHUMAJILHBIC CITIOCOOBI UX
peLIeHUs], UCXOIs U3
JIEUCTBYIOLKX MTPABOBBIX
HOPM, UMEIOLIUXCS
PECYPCOB 1 OrpAHUYEHUI

VYK-2.4 Cocrasnser
[IOCJIE0BATEIBHOCTh
(amropuT™) peleHus 3agadu

3HaeT

peamMer CBOEM npodeccuoHamTbHOU
JESTEIBHOCTH ¢ TO3UIHKA (DyHIaMEHTaTbHBIX
€CTECTBEHHOHAYYHBIX 3aKOHOB

yMeeT

UCIIONIb30BAaTh  TOJNyYeHHBIE  (pu3MUecKue
3HAHUA JJISL peICHUA 3aa4
PO ECCHOHAIBHOM eI TSIILHOCTH

BJIajJeeT

(GU3UKO-MAaTEeMATHYECKUM  ammapaToM IS
pemieHus 3agay, BO3HUKAOIIUX B  XOJE
npodeccuoHanbHOM AeTaTIbHOCTH.

3. Yka3zaHue MecTa JUCHUILIMHBI (MOIYJIfAA) B CTPYKTYpPe 00pa30BaTeIbHOH MPOrpaMMbl

JlanHas quciuruinHa (MOyJib) BKiIrodeHa B biok «/{ucuummmnsl, Mmoxymn» b1.0.13 ocHOBHOM
npodeccuoHaibHON 00pa3zoBarenbHO porpammsel 23.03.01 TexHOI0THS TPAaHCTIOPTHBIX MPOIIECCOB U
OTHOCHUTCS K 00513aTeIbHON YacTu y4yeOHOro IUIaHa.




JlucumrimHa OTHOCUTCS K 0a30BOM YacTH MaTEMaTHYECKOTO U €CTECTBEHHO-HAYYHOTO Iukia. OHa
OCHOBBIBACTCS HAa 3HAHUSAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YJIbTaTe OCBOCHUS (DU3HKHU
«0a30BbIil YPOBEHBY:!

Mexanuka

1. Kunematuka: MexaHHM4eCKO€E JIBH)KEHUE, ITyTh, IEpEMEIlIeHNE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE 1 paBHOIIEpEMEHHOE ABUKECHHUE.

2. Jlunamuxka: IlepBeiit 3akoH HeroTona. MHepimanbHble cucteMbl oTcuera. Bropoit 3akoH
Hprorona, macca, cuna. Tpetuit 3akon HeroToHa. 3akOoH BCeMUpHOTO TsroteHus. 3akoH ['yka. Ummyibc.
3aKkoH coxpaHeHHs uMITysbca. Knnetnueckas v MOTeHIMAIbHAS SHEPTUsl. 3aKOH COXPaHEHUS SHEPTUU B
MexaHuke. Pabota, MOIIHOCTb.

MonekynsipHas ¢pusuka. TernoBble sBICHUS.

1. OcHOBBI MOJIEKYJISIPHO-KMHETHYECKOM Teopur. OcHoBHOE ypaBHeHHEe MKT.

2. YpaBHEeHHE COCTOSIHUSA UACATBLHOTO raza. ['a30Bbie 3aKOHBI.

3. [lepBrIit 3aK0H TepMoarHaAMUKH. PaboTa mpu u3MeHeHnn oObema raza. BHyTpeHHssI SHeprust
ujeanpHoro rasa. [lpuMeHnenue nepBoro 3akoHa TePMOJIUHAMUKH TSI U30IIPOLIECCOB -
Annabatuyeckuii mporecc. CUIoBbie MalTuHbI, K.I1.J1. TEIJIOBOW MAaIlIMHBI.

4. 3MeHeHue arperaTHOro COCTOSIHHS BeIllecTBa (TUIaBjIeHHe, mapooOpa3oBaHue, KOHICHCAIIHS).

DneKTpocTaTuKa

1. Dnexrpuueckue 3apsaapl. 3aKOH UX coxpanenus. 3akoH Kynona. HanpsxkeHHOCTB
ANEKTPOCTATUUECKOTO MoJsl. CHIIOBBIE TUHUH 0. [IpyHIINIT CyTIepHo3UIMH MMOJIEH.

2. PaboTa 1o nepeMemnieHuio eKTPUIECKOro 3aps/a B anekTpuyeckoMm nodje. [lorenuuarn.
Pa3znocth noTeHIHMAIOB.

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

3aKOHBI MOCTOSIHHOTO TOKA.

1. Cuna toka. ConpoTtusieHue. 3akon Oma Jij1sl ydyacTka IerH.

2. DnekTpoaBmKymas cuia. 3akoH Oma U1 3aMKHYTOM T1eITH.

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

MarnuTtHOe noje. IJIeKTpO-MarHuTHAsE UHIYKIIHSL.

1. MarautHoe none. Uuaykuus Marautaoro nosst. Cuna Ammepa.

2. JIBmkeHue 3apspKeHHBIX 4acTUIl B MarHUTHOM Toste. Cuta JlopeHiia.

3. MarHutHbIM NOTOK. 3aKOH 3J€KTPOMAarHUTHON UHIYKIMU. CaMOUHIYKIMS. DHEPIHUsi MArHUTHOTO
HOJIS.

MexaHn4eckue U 3JEeKTPOMArHUTHBIE KOJIeOaHMsI.

1. 'apmonnueckoe konedbanue. Maremarnueckuii MasiTHUK. [Ipy>KUHHBIN MasTHUK.

2. Bonnbl. YpaBHeHue BOJIHBL. J[JIMHA BOJHBI, 3BYKOBBIE BOJHBI.

3. KonebaTenbHbIM KOHTYP. DJIEKTPOMAarHUTHBIE KOJIEOaHUsI, UX TIEPHOJI. DJIECKTPOMArHUTHBIC
BOJIHBI.

Orntuka.

1. 3aKOHBI OTpaXeHUs U TIpesioMyIeHus cBeTa. [loiHOe BHYTpeHHEE  OTpakeHHE CBETA.

2. JInnzel. [loctpoenne nzobpaxenus B tuH3ax. PopMyiia JIUH3BI.

3. Hucnepcus cseta. UnTepdepenius u nudpakiiys cBETOBBIX BOJH.

KBantoBas ¢usuka.

1. ®oroaddext. YpaBHenue DiiHmrTeHa g Gotorddexra. PoToHBI. DHEPrus, Macca, UMIYJIbC
dboToHa.

2. CtpoeHue aTroma

No Kona n HamMeHOBaHME HHIUKATOPA
[Tocneayronye AUCIUTIITMHBI
1/ JIOCTVKEHUST KOMIIETEHIIMH
1 |[Oxonorus OIIK-2.1, OIIK-2.6, ITIK-5.4, YK-8.1
2 |be3omacHOCTh JKU3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
3 |[Merponorus, crangapTH3ays U cepTHGHUKAAS OIIK-3.2, OTIK-3.3, OTIK-3.4, OTIK
’ -3.5, OIIK-6.1




4 |T'eoundopManiOHHBIE CUCTEMBI IK-5.2, TIK-6.1

5 |HMHTemnekTyaabHble TPAHCIIOPTHBIE CUCTEMBI OIIK-4.1, OIIK-4.2, IIK-5.5, TTIK-3.3
6 |MuadpopManroHHBIE TEXHOJIOTUH HA TPAHCIIOPTE OIIK-4.1, OIIK-4.2

7 | OO0mas r5ekTpoTeXHUKA U IIEKTPOHUKA OIIK-1.1, OIIK-1.3

4. O0beM TUCHHUILUIMHBI (MOYJISAA) B 3a4€THBIX eIUHULAX C YKA3aHUEM KOJNYeCTBA aKaJJeMUYeCKHX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4aomuXxcs ¢ npemnojgaBaresieM (o BUAaM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IUXCs

Kypc
W3 Hux yacel Ha
. Bcero
Bun yuebHoit paboThl MIPAKTUYECKYIO
4acoB 1
IOATOTOBKY
KonTakTHas padora 28 28
Jlexumonnsie 3ausatus (JIek) 12 0 12
Jlaboparopusie 3ansaTHs (J1ab) 8 0 8
[paktuueckue 3ansatus (I1p) 8 0 8
HWnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIBTAIIMH T10 KypCOBO# paboTte (IIpoeKTy),
KOHTPOJIBHBIM padoTam (PT'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3ayeTa C OLICHKOM; 3alllUTa KypCOBOM pa0OThI
(mpoexTa); cmava KOHTpOIBHEIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO 0.95 025
(KoHCYNBTaIUS TIepes SK3aMEHOM U cAada ' '
Yacel Ha KOHTPOJIb 12,75 12,75
CamocrositesbHast pagora (CP) 175 175
O611as TPY10eMKOCTH JUCHUNIIUHBI (MOTYJIs1)
4achl: 216 216
3a4eTHbIE eIUHHIIbI: 6 6

5. Coep:kanue TUCHUIIHHBI (MOAYJIfA), CTPYKTYPUPOBAHHOE MO pa3jiesiaM (TeMaM) ¢ YKa3aHueM
OTBE/ICHHOT0 HA HUX KOJMYeCTBA aKAa/leMHYeCKHUX YACOB ¥ BUAOB YUeOHbIX 3aHATHH
5.1. TemaTrueckuii 1iaH JUCHUILIMHBI (MOJTYJIs)

KonTakTtHas pabota (110 yueOHBIM
3aHATHUAM), Yac. Kon
WHJIUKATOP
a
2. mexmun 113 JIP Bcero,
No Pas3nesnsl TUCIUITINHEBL > CP JOCTIDKEHHT
~ gac.
"3 HUX N3 HUX U3 HUX a
Ha Ha Ha KOMIICTCHI]
BCETO TpaKTH- BCErO TpaKTH- BCETO TipaKTh- nn
YECKYIO YECKYI0 YECKYI0
TOJIro- TOJIro- TOJIro-
TOBKy TOBKy TOBKy
1. |1 pa3nen. ®uzndeckne OCHOBBI
MEXaHUKA
KunemaTtuka moctymnaTeabHOTO OIIK-1.1,
Y BpAIllATEeJIbHOTO JBHKCHUS. OI1IK-1.2,
JlnHaMuKa MOCTYIaTeIbHOTO OIIK-1.4,
1.1. | nBmxenus1. Pabora u sHEprus. 1 2 2 2 30 36 OI1K-1.3,
MexaHuka BpalaTeabHOTO YK-1.1,
JBH)KEHUS TBEPJOTO Tea. VK-1.2,
dusuka xoaedaHmii 1 BOIH VK-2.4




2. |2 paznen. MonekynsipHas
¢du3nKa 1 TepMOANHAMHKA
OIIK-1.1,
OCHOBBI MOJICKYJISIPHO- OIIK-1.4,
KUHETUYECKON TEOPUH. VYK-1.1,
2.1. | OCHOBBI TEPMOIMHAMHMKHU. 30 34 OIlK-1.2,
Crarucruueckas Gpu3HKa. OIIK-1.3,
SBnenus nepexHoca YK-1.2,
VK-2.4
3. |3 pa3zzmen. DaekTpudecTBO U
MarHeTu3m
OIIK-1.1,
OIIK-1.4,
DnekTpocTtaTuka. [TocTosHHbIN YK-1.1,
3.1. DIIEKTPUYUECKUI TOK 30 34 OIIK-1.2,
P OIK-1.3,
VYK-1.2,
VK-2.4
MarauTHO€E 1oJIe B BaKyyMe.
3akon buo-Casapa-Jlamnaca. OIlK-1.1,
MarauTHEBIE CBOIICTBA OI1K-1.4,
BemiecTBa. [lelicTBue VYK-1.1,
3.2. | MarguTHOTO IOJIA HA 30 34 OIIK-1.2,
JBOKYILHAECS 3apsJibl U TOKH. OI1K-1.3,
DJIEKTpOMarHuTHAasi MHIYKIHSL. VYK-1.2,
OcHoBbI TeOpuU MakcBeuia YK-2.4
JUTSI DJIEKTPOMArHUTHOTO TIOJIS
4. |4 pa3nen. BonHoBas onTuka
OIIK-1.1,
OIIK-1.4,
WnuTepdepennus cera. YK-1.1,
4.1. | Audpakuus cpera. 20 23 | OIIK-1.2,
[Tonapu3zanus ceera OIIK-1.3,
VK-1.2,
VK-2.4
5. |5 paznmen. DnemMeHTHI
KBaHTOBOH (PM3UKH aTOMOB U
MOJIEKYJT
OIIK-1.2,
TennoBoe U3y4eHue u ero OTIK-1.4,
51 |33KOHDL Buemnui 10 13 8%5&%’
" | boToaddext. DddekT e
Kommnrona. YK-L1,
VK-1.2,
VK-2.4
OIIK-1.1,
OIIK-1.4,
[Inanerapnas mozens aToma
Bopa-Pesepdopna. DneMeHTHI YK-1.,
5.2. KBaHTOBOM MEXaHHUKH. 10 13 OIK-1.2,
VYpasuenue llpenunrepa OIK-1.3,
VK-1.2,

YK-2.4




OIIK-1.1,
. OIIK-1.2,
5.3. | DneMeHTHI sepHOi HU3UKU 1 1 15 16 OITK-1.4,
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5.1. Jlexuun
Ne | HaumeHoBaHue pazjena N
. HaumeHoBaHue 1 KpaTKoe co/iep KaHue JTeKIUil
pas3n Y TEMBI JICKIIHA
Kunemarnka mocTynaTensHOTO ¥ BPAIIaTEIbHOTO JBIKEHUS. [lnHaMuka
MOCTYNATEILHOTO IBIKEHUs. PaboTa u sHeprus. MexaHuka
BpAIaTeIbHOTO IBHKEHHS TBEPAOTO Tena. DPusnka Konedanuii u BOJIH
MarepuansHast Touka. Tpaekropusi, myTh, nepemenienue. Cucrema
orcyera. CKopocTh, yckopeHue. HopmanabHOe 1 TaHTeHIIMAIbHOE
Kunematuka yckopenust. Kunemarrka BpaiaTebHOro ABMKEHUS DIIeMEHTaPHbIH
HOCTYMATCIPHOTO U | 7080poT. YTIIOBBIE CKOPOCTH M YCKOPEHHUE, X CBSA3b C aHAJIOTHYHBIME
BpamaTeJIbHOro nuHeHbIMU BennunHamu. KoneGanus. Busl konebanuii. ['apMoHndeckue
ABIOKEHHS. [IMHAMHIKA | o eGanms. JIHAMIKA TapMOHMYECKUX KOe6aHuid. IIpysKUHHBII,
HOCTYIATEIRHOTO MaTeMaTHICCKHI ¥ QDU3MIECKUI MAITHUKA. DHEPTHsI TAPMOHHYECKOTO
1 JBIKeHHs. PaboTa ¥ | koneGanmst. CiovkeHne rapMOHIYECKHX KOIEGaHHiA. 3aTyXarommue 1
oHeprus. Mexanuka BBIHY)KJICHHBIE KOJIeOaHus. YTIpyrue BOJHBL. Y paBHEHHE TUIOCKON U
BpalaTebHOTO ceprueckoit BosHBL. BostHoBOE ypaBHeHHEe. CKOPOCTH U DHEPTHUS
ABWKCHUS TBEPAOTO | yiipyrux BostH. Crostune BosHbl. Konebanust. Bujisl koebanuid.
TeJa. CDE’BHKa Tapmonndeckue Kosaebanus. JJnHaMruKa rapMOHHYECKAX KOJICOaHHIA.
KOJIeOaHHUH ¥ BONH | [TpyxuHHbIiA, MATEMATHYECKHH 1 (PH3MYECKHN MAsSTHAKH. DHEPIUs
rapMOHUYECKOro Kojebanus. ClioskeHre TapMOHUYECKUX KOJIeOaHHIA.
3aryxaromue 1 BEIHYK/IEHHBIE KoJieOaHus. YTIIpyrue BOJTHEBL. Y paBHEHHUE
IUIOCKOM U cpepuueckoii BosiHbl. BomHoBOe ypaBHeHue. CKOPOCTh U
SHeprus ynpyrux BoiaH. CTOsTYUE BOTHEI.
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU Te€Opur. OCHOBBI TEPMOJIMHAMUKH.
Craructuyeckas pusuka. SIBneHus nepeHoca
NneanbHblii ra3. YpaBHEHUE COCTOSIHUS HACATBHOTO raza. OCHOBHOE
OCHOBBI MOJICKYJISIDHO- | YP@BHEHHE MOJICKY/ISIPHO-KHHETUYECKOH TEOPHHU. 3aKOH PaBHOMEPHOTO
KUHETHYECKOH TeOpHH. | PACTIPEENICHHS SHEPTHH 10 CTETIEHsIM cBOOO/IbI MonieKyJ1. Temora,
OCHOBBI pabota 1 BHyTpeHHsIs SHeprus. [lepBoe HavyaIo TepMOJMHAMUKH.

2 TePMOIMHAMHKH. TennoeMkocTh Ta30B. AnuabaTHbIi Tiporiece. YpaBHeHne Maiiepa.
CTaTHCcTHUeCKas VYpasuenue Ilyaccona. [Tonutponuueckue npoueccsl. Bropoe Havamo
dusuka. SIBneHns TEpPMOJIMHAMUKH. DHTponHs B TepMouHamMuke. HepaBenctso Knaysuyca.

nepeHoca Huxkn Kapuo. KITJ[ TernnoBeix aeurateneit. [loHaTue o craTuCTHYECKOM
pactipenenenun. Pacnpenenenne Makcsesuia. Pacripenenenue bonbimana.
Bapomerpuueckas ¢popmyna. M3orepmer Ban-nep-Baansca. Dddexr
Jxoyna-Tomcona. SIBnenus nepenoca. Auddysus B razax.




TennonpoBoAHOCTS ra3oB. Bs3KocCTsb.

DJIEKTPOCTaTHKA.
[TocTosHHBII
ANEKTPUYECKUI TOK

OnekTpocTaTuka. [ToCTOSTHHBINA ANEKTPUYECKUNA TOK

3akon Kynona. HanpsixkeHHOCTB 251ekTprudeckoro nosi. Teopema ["aycca.
Pabota cun snexrpuyeckoro noss. [lorenunan. Csizb MEXIY
HANPSDKEHHOCTBIO MO ¥ MOTCHIIUATIOM. JIMAJICKTPUKY U TPO-BOAHHUKH B
ANEKTPUUECKOM 1oJie. EMKOCTh TPOBOIHUKA. DHEPTHUS SJIECKTPUUECKOTO
nosist. Cuna toka. [InmotHocts Toka. 9JC. ConpoTuBieHrne MPOBOIHUKOB.
3akonbl Oma B muddepeHmansHoi 1 nHTErpaibHON hopMme. PaboTa u
MOIIIHOCTH TOKa. 3akoH J[xoymsi-Jlenna. [TpaBuna Kupxroda s
Pa3BETBIICHHBIX LIETIEH.

MarsauTHOE I10JI€ B
Bakyyme. 3akoH buo-
Casapa-Jlannaca.
MarauTHbIe CBOHMCTBA
BelecTra. JlelicTBue
MarHMTHOT'O MOJIS Ha
JIBHOKYILIAECS 3apsJibl U
TOKH.
DJIeKTpOMarHuTHas
UHAYKIUA. OCHOBBI
Teopun MakcBeria s
3JIEKTPOMArHUTHOTO
1OJIS

MaruutHoe noJie B BakyyMe. 3akoH buo-Caapa-Jlamiaca. MaruutHbie
CBOICTBA BelllecTBa. [[elicTBMEe MArHUTHOTO MOJISl HA JBHXKYIIHAECS 3aps bl
Y TOKH. DJIEKTpOMarHuTHas UHAYKIUA. OCHOBBI Teopur MakcBesia aJist
3JIEKTPOMArHMTHOTO MOJIst

OmnbiT OpcTeaa. MarautHoe nosje. MarHuTHbIA MOMEHT MarnuTHas
uHaykius. 3akoH buo-Casapa-Jlannaca. [1osie nmpsiMoro u KpyroBoro
TOKOB. 3aKOH IOJHOTO Toka. HamarunuenHocts. HanpskeHHOCTh
MAarHUTHOTO TOJIs. Y CIIOBUSA Ha TPaHUIIEC pa3jieia AByX MarHeTUKOB.
Kinaccudukanmst MarHeTUKOB. MarHUTHBIN THCTEpE3UC. 3aKOH AMIiepa.
Cuna JlopeHna. /IBukeHue 3apsiK€HHbIX YaCTHUIl B MATHUTHOM ITOJIE.
Pamka ¢ TOkoM B MarHUTHOM I110J1€. MarHuTHbIN oTOK. PaboTa,
coBeplIaeMas Ipu MepeMeIieHUU TPOBOJHUKA C TO-KOM B MAarHUTHOM
nose. Teopema ["aycca 11t MAarHUTHOTO IMTOTOKA. 3aKOH AJIEKTPOMAarHUTHOU
unaykiuu @apanes. [Ipasuiio Jlenma. Camonnaykius. BuxpeBbie TOKH.
MHayKTUBHOCTH KOHTYpa. B3anMuas uaaykmnus. TpanchopmaTop.
DHeprusi MarHuTHOTro noJisi. Buxpesoe anekrpuueckoe mnose. Tok
CMeIleHUs. Y paBHEHU MakcBeia i 3J€KTPOMarHuTHOTO MOJIS.
DHeprusi U UMITYJIbC AJIEKTPOMArHUTHBIX BOJIH. [IIkama
ANEKTPOMATHUTHBIX BOJIH.

WnTepdepenmus caera.
Hudpaxus certa.
ITonsipusanus ceera

Unrepdepennus ceera. Audpaxmus ceera. [lonspuzanus ceera
[TonsiTHe 0 KOPIYCKYISIPHO-BOJIHOBOM Jyanu3Me. KorepeHTHbIE BOJIHBI.
WnTepdepenius. YcaoBue MakcuMyMa 1 MUHUMyMa UHTEP(QEPEHIINN.
WnTepdepenius B ToHkux mieHkax. Koubua Hetotona. [lpumenenust
untepdepenun. [punmun ['tolirenca-®Openens. 3ousl OpeHens.
Judpaxus OpeHens Ha KPYIrJioM OTBEPCTHH U Jucke. {udpaxius
®paynrodepa Ha menu. JudpakiuonHas pemerka. Pazpemaromnias
CIIOCOOHOCTh ONTHYECKUX MPHOOPOB. EcTecTBEHHBIN 1 NMOJISPU30BaHHbBIN
cBeT. 3akoH Maimoca. 3akoH bprocrepa. [[BoiiHOe TydenpenomMiIeHHe.
Dddext Keppa. Bpamienue miockocTs moaspu3aium.

TennoBoe u3iydeHue u
€ro 3aKOHbI. BHemmmit

doTtoaddekrt. Dpdext

Komnrona.

TemoBoe U3NydeHue U ero 3aKoHbl. BHemHuit hotorddext. Dddext
KomnroHna.

XapakTepuCTUKH TEIUIOBOTO u3nydeHus. 3akoH Kupxroda. 3akon
Credana-bonbumana. 3akon cmemienus Buna. @opmyna Panes-Jxunca.
®opmyna [Inanka. 3akonsl BHemHero GoTodddexra. YpaBHeHHE
Oiinmreitaa st poroaddexra. [Ipumenenne pororddexra. Macca u
umnynsc ¢poroHa. [laBnenue ceera. Ipdext Komnrona u ero
DIIEMEHTapHAas TEOPHSI.

[1nanerapnas Mozienb
atoma bopa-
Pezepdopna. DnemeHTHI
KBAaHTOBOU MEXaHUKH.
VYpaBHeHue
[Ipenunrepa

[Tnanerapnas moaens atroma bopa-Pesepdopna. DnemMeHTH KBaHTOBOIM
MexaHuku. YpasHenue [lIpeaunrepa

JluneituaTslii criekTp aroma Bogoponaa. ®opmyna banemepa-Punbepra.
[Toctynatel bopa. OnbiTel @panka u ['epua. Cnexktp atoma Bogopoaa 1mno
bopy. KoprnyckynsipHO-BOJIHOBOM yain3M CBOMCTB BellecTBa. [ umoresa
ne bpoiins. CooTHomenune Heonpenenennocrei I'eisendepra. BonmHosas




¢bynaknus. Ypasuenue llpenunrepa. Yactuiia B oTHOMEPHOA
MPSIMOYTOJIBHOH "MOTEHIIMATBHOM siMe" ¢ OECKOHEUHO BHICOKUMU
"crenkamu". TyHHENBHBINA Y3PQEKT.

DJIEMEHTHI SIACPHON
¢buzukn

DneMEeHTHI SACpHON (HU3UKH

MerTaiibl, AUAAEKTPUKHU U MOIYIPOBOIHUKH 10 30HHON TEOPHH.
CobcTBeHHAas U MpUMECHasi TPOBOAUMOCTH MOTYMPOBOAHUKOB. KOoHTaKT
JIBYX METAJUJIOB [0 30HHON TeOpHH. TepMOdIIEKTPUUECKHE SIBIICHUS.
[TonynpoBOIHUKOBBIE TUOMABI M TPUOJIBI (TpaH3UCTOPHI). Pa3zmep, coctas u
3apsig aToMHOTrO A1pa. MaccoBoe u 3apsoBoe yucina. Jledhekr Maccel u
sHeprus cBs3u aapa. CIuH sapa U ero MarHuTHBIA MOMEHT. SIiepHbie
cwiibl. Mozenu siapa. PannoakTuBHOE U3IIydeHUE U €T0 BUJIbI. 3aKOH
paanoakTUBHOrO pacrnaza. [Ipasuia cmenienus. 3akOHOMEPHOCTH 0L
pacnana. B-Pacman. Hefitpuno. ["lamMmma-usnydeHne u ero CBOMCTBa.
Pe3onancuoe nornomnienue g-uznydeHus (3¢gdexkr Méccbayspa). Mertoabl
HaOJI0/ICHUS ¥ PErUCTPALMH PAAHMOAKTUBHBIX U3ITyYEeHUI U YaCTHII.
SInepHble peakiuy U UX OCHOBHbIC THIIBL. [To3uTpoH. b+-Pacma.
DnekTpoHHBIN 3axBaT. OTKpBITHE HEUTPOHA. SIAepHbIE peakuuu Mo/
neiicTBrueM HeUTpoHOB. Peakius nenenus siapa. Llennas peakius
nenenus. [lonarue o sanepHoit sHepreTuke. Peakiys cuHTe3a aTOMHBIX
anep. [IpoGnema ynpaBisieMbIX TEpMOSIAEPHBIX peakuuid. Tl
B3aMMO/ICHCTBUI 3JIEMEHTAPHBIX YaCTHII.

5.2. [lpakTuyeckue 3aHsATUs

HaumenoBanue pasaciia

pJ::H U TEMBI [PAKTUYECKUX HaumenoBanue u cozepkaHue NpakTHYECKUX 3aHATUI
3aHATUN
Kunemaruka noctynaTesbHOIr0 U BpalllaTeIbHOTO IBUKEHUS. J{nHaMuKka
MOCTYIAaTeNbHOTO ABMKeHus. PaboTa u sneprus. Mexanuka
BpalllaTeIbHOI0 ABMKEHUSI TBepAoro Tena. dusuka koiaeOaHui 1 BOJIH
Pemenue 3a1a4 no Teme: paBHOMEPHOE U HEPABHOMEPHOE
MPSIMOJIMHEHOE JIBIDKEeHUE. [|BHKEeHNE 110 OATITUCTHYECKON TPAeKTOPHH.
WNuepunanpHble CUCTEMBI OTCUETA, 3aKOHBI HbIOTOHA, cHila TSHKECTH, BEC
KHieMaTHKa T€J, Cujla YIPYTroCTH, cuibl TpeHus. mnysbe. 3akoH coxpaHeHus
NOCTyHaTensHoro n | AMITYJIbCa. VYpaBHeHHE NBUKEHUS Tea IEPEMEHHON Macchl. 3aKOH
BpAIIATENHHOTO BCEMUpHOro TAroreHus. ['paBurannonHoe noie. KocMuueckue ckopocTu.
nBwkenns. Junamuka |HCHHEPIMATIbHBIC CHCTEMBI OTCUETA. OHeprus, paboTa, MOIIHOCTb.
OCTYIATENBHOTO Kunernueckas 1 moTeHIMaIbHAsl YHEPTHH. 3aKOH COXPAHEHUSI SHEPTUU.
1 nBmKkenus. PaGoraw |1 PadHueckoe mpencTaBiIeHUe SHEPruu. Y aap abCOIIOTHO YIPYTUX 1
sHeprus. Mexanuka | HEYHPYTHX Tell. MOMEHT cuJibl, MOMEHT UMITYJIbCa, MOMEHT UHEPILIUH.
BpAIIATENHHOTO OcHOBHOE ypaBHEHHUE IMHAMUKH BpAIIATEIbHOTO JBUKEHUS TBEPIOTO
nBuKeHus TBeproro | Te71a. Teopema IlIerinepa. PabGota npu BpamarenbHOM JBUKCHUH.
Tena. Pusnka Kunernueckas sHeprus Bpaiaromierocs teina. MOMEHT UMITyJIbCa M 3aKOH
KoneGaHmii ¥ BOIH ero coxpanenus. Konebanus. Bunpl konedanuii. 'apmonndeckue
koseOanus. J[uHaMuka rapMoHM4eckux Kosnebanuil. [1pyKuHHBIH,
MaTeMaTHYeCKUi U (PU3NYECKUN MasSTHUKU. DHEPrusi TapMOHUYECKOTO
koseOanus. CioxxeHne rapMOHUYECKNX KoeOaHui. 3aTyxaroume u
BBIHYKJICHHBIE KoJIeOaHusl. YTIpyrue BOIHbBI. Y paBHEHUE TUIOCKOM U
cdepuueckoil BonHbl. BosiHoBoe ypaBHeHue. CKOPOCTb U SHEPTHUs
ynpyrux BojiH. CTOsiunE BOJIHBL.
OcHOBBI MOJTeKyJIsIpHO- | OCHOBBI MOJICKYJISIPHO-KHHETHYECKO# TeOpHH. OCHOBBI TCPMOINHAMHUKH.
kuHeTHYecKkoi Teopun. | CTatucTuyeckas usuka. SBnenns nepenoca
OCHOBBI Pemenue 3anau: MneansHblii ra3. YpaBHEHUE COCTOSHUS NIEAIBHOTO Ta3a.
2 TEePMOTHHAMHKH. OCHOBHOE ypaBHEHHUE MOJIEKYJIIPHO-KMHETUYECKON TEOpPUU. 3aKOH
CraTtucTuueckas PaBHOMEPHOT'O PACHPE/IENICHHS SHEPTHU MO CTETIEHAM CBOOOBI MOJIEKYIL.

¢dbusuka. SABneHus
nepeHoca

Tennora, pabota u BHyTpeHHss dHeprus. [lepBoe Hauano
TepMOJAMHAMUKH. TeII0eMKOCTh Ta30B. AnabaTHBIN Tpoliecc.




YpaBuenue Maiiepa. YpaBuenue Ilyaccona. Bropoe Hauano
TepMOAMHAMUKU. DHTponus B TepmoanHamuke. [uxn Kapno. KIT
TEIUIOBBIX aBurareneii. bapomerpuueckas Gpopmyna. Pacnpenenenue
Bbonsumana. M3orepmbl Ban-aep-Baanbca. Dddexr xoyns-Tomcona.
SAsnenns nepeHoca. Juddysus B razax. TemmomnpoBOIHOCTH T'a30B.
Bsskocts.

DJIEKTPOCTaTHKA.
[TocTrosHHbII
ANEKTPUYECKUI TOK

OnektpocTaTuka. [10CTOSIHHBIN 3EKTPUUYECKUNA TOK

Pemenne 3amau: 3akon Kynona. HanpsiakeHHOCTB 3JIEKTPUUECKOTO MOJISI.
Teopema IM'aycca. PaboTa cun snexrpuyeckoro moiis. [Torennuan. CBsi3b
MEXy HaNpsHKEHHOCTHIO MO M MOTEHIHUANIOM. J{U3JIEKTPUKH U TIPO-
BOJHUKHU B 3JIEKTPUUYECKOM TT0Jie. EMKOCTh MpOBOIHUKA. DHEPT U
anekTpudeckoro mnojs. Cuna Toka. [ImotHocTs Toka. DJIC.
ConpoTusieHre MPOBOAHUKOB. 3aKoHbl OMa B muddepeHnaibsHol u
UHTETpaIbHON Popme. Pabora n MomHOCTh TOKA. 3akoH Jxoyns-Jlenna.
[TpaBuna Kupxroda ams pa3BeTBICHHBIX LIETEH.

MarunurtHoe 10Jj€e B
Bakyyme. 3akoH buo-
Casapa-Jlamnaca.
MarnuTtHsle CBOMCTBA
BelecTna. /leicTBue
MAarHUTHOTO IO/ Ha
JBYOKYIIAECS 3apsJibl U
TOKH.
DneKTpoMarHuTHas
UHAYKIUA. OCHOBBI
Teopur Makcseiuia st
AJICKTPOMArHUTHOTO
OISt

MarunutHoe nojie B BakyyMme. 3akoH buo-Casapa-Jlannaca. MaruutHbie
CBOMCTBA BellecTBa. [[eficTBrEe MAarHUTHOTO MOJIS Ha ABMOXKYIITUECS 3apsi bl
Y TOKHU. DNeKTpoMaruuTHast HHAyKius. OCHOBBI Teopur MakcBesuia st
AJIIEKTPOMATHUTHOTO TIOJIS

Pemenue 3agau: MarauTHelli MOMEHT MarautHas nHIyKus. 3akoH buo-
Casapa-Jlamnaca. [Tone mpssmMoro u KpyroBoro TOKOB. 3aKoH AMIiepa.
Cuna Jlopenma. /[prmxeHne 3aps>KEHHBIX YaCTHIl B MATHUTHOM ITOJIC.
Pamka ¢ TOKOM B MarHuTHOM I10J1e. MarHuTHeIi noTokK. PadoTa,
coBepIlaeMast pu rnepeMenieHuy MPOBOIHUKA C TO-KOM B MAarHUTHOM
nose. Teopema ["aycca 11t MAarHUTHOTO IMOTOKA. 3aKOH AJICKTPOMArHUTHOM
unaykuuu ®apanes. [Ipasuio Jlenna. Camonnaykuus. Buxpepble TOKH.
NHaykTuBHOCTH KOHTYpaA. B3anmuas uaayknus. Tpanchopmatop.
DHeprus MarHuTHOro noJist. Buxpesoe anexkrpudeckoe nose. Tok
cMelleHus. Y paBHeHUs MakcBesuia i 3J€KTPOMarHUTHOTO MOJIS.
DHEPrus U UMITYJIbC AJIEKTPOMarHuTHEIX BOJIH. [llkana
ANIEKTPOMArHUTHBIX BOJIH.

WnTepdepenius caera.
Hudpaxus certa.
ITonsipusanus ceera

Unrepdepennus ceera. Audpaxmus ceera. [lonspuzanus ceera

Pemenue 3amau: Untepdepennus. YcmoBue MakCUMyMa U MUHUMYMa
unTepdepenmu. Murepdepenuus B ToHkux mieHkax. Konbua HeloToHa.
[Tpumenenus nuntepdepenun. [Ipunmnun I tolirenca-Openenst. 30HbI
O®penens. udpaxuus OpeHenst Ha KPyrioM OTBEPCTUH U JTUCKE.
Hudpaxus Opaynrodepa Ha menu. udpakuonHas pemeTka.
Pazpemaroniast cnocoOHOCTh ONITUYECKUX TPUOOPOB.

TennoBoe u3iydeHue u
€ro 3aKoHbI. BHemmmit

doTtoaddekrt. Dpdext

Komnrona.

TenioBoe n3nyueHue u ero 3akoHbl. BHemHuit pororpdexr. dpdexr
KomnTona.

Pemenue 3amau: TennoBoe uznydenue. 3akon Credana-bonpiiMana. 3akoH
cMmenienus: Buna. YpaBuenne Diinmreitna aisa Gporoaddexra. Macca u
uMmnyiasc poroHa. /laBnenue cBera.

[1nanerapnas Mozienb
aroma bopa-
Peszepdopna. DnemMeHTsI
KBAaHTOBOI MEXaHUKHU.
YpaBHeHUE
[lIpenunrepa

[Tnanerapnas moaens atroma bopa-Pesepdopna. nemMeHTh KBaHTOBOM
MexaHuku. Y pasHenue [lIpeaunrepa

Pemenue 3amau: [locrynater bopa. ®opmyna bansmepa- Punbepra.
KopnyckynspHo-BOJIHOBOM Jyalii3M CBOMCTB BelecTBa. [ unoresa e
Bbpoiinsa. CootHomeHnue HeonpeaeaeHHocTel [ elizenOepra. BomHoBas
dbyuknus. Ypasaenue [llpenunrepa. Yactuia B oTHOMEPHOMA
MPSIMOYTOJILHOH "MOTeHIIUATBHOU siMe" ¢ OECKOHEUHO BHICOKUMU
"crenkamu". TyHHENbHBIN 2P PEKT.




5.3. JJaboparopHbie pabOThI

HaumenoBanue pazuena

p{:SQI[ U Te€MBbI JJADOPaTOPHBIX HanmeHnoBaHue u copepkaHue 1a00paTopHBIX paboT
paboT
Kunemaruka KunemaTuka mocTymnarenbHOr0 M BpallaTeIbHOTO ABMKEeHUS. J(nHaMuKa
MOCTYIATENLHOTO U | MOCTYIATENbHOrO ABMKEHHMs. PaboTa u sHeprus. Mexanuka
BpalIaTeIbHOTO BpaIaTeIbHOTO JIBF)KCHHS TBEpAoro Tena. dusnka konedaHuii U BOJIH
nBwkeHns. Jluaamuka | Jlaboparoprbie paGoOTHL:
HOCTYNaTeI5HOTO Ornpenenenne oObeMa MIIMHAPA TTPH IIOMOIIH IITAHTCHITUPKYJIIA.
1 nemkenns. Paboran | OnpezeneHne ycKopeHus CBOOOJHOIO MaleH sl TP TOMOIIN
sHeprus. MexaHnka | MaT€MaTHYECKOrO MasTHUKA
BpalIaTeIbHOTO OrnpezesieHre MOMEHTA HHEPIIMU ¢ TTIOMOIIBbIO MasiTHUKa MakcBesia
JBWKeHMs TBepporo | V3ydeHHe OCHOBHOrO ypaBHEHUS JMHAMHMKHU BPALIATENLHOTO JIBHKEHHUS
tena. Pusuka
KOJIcOaHUI ¥ BOJIH
OCHOBBI MOJIEKyIsIpHO- | OCHOBBI MOJIEKYJIAPHO-KHHETHYECKOH TeopruH. OCHOBBI TEPMOMHAMUKH.
KHHETHYECKOU TEOpHUHU. Cratuctrdeckas (bPISI/IKa. SBaeHus IIepeHOCa
OCHOBBI OrnpeziesieHne YHUBEPCAIbHOM Ia30BOM IMOCTOSTHHOM M INIOTHOCTH BO3/1yXa
2 TE€PMOJUHAMUKHU. B TIOMCIICHHH.
CraTucTH4ecKas OnpeneneHre OTHOMICHUS TEINIOEMKOCTEH BO3ayXa
dusnka. SIBneHns Onpezenenne ko3P GUIMEHTa BI3KOCTH U CPSAHCH TJIMHBI CBOOOHOTO
nepeHoca npoOera MoJIEKYJI BO3TyXa
OnektpocTtaTuka. [[0CTOSTHHBIN 3JIEKTPUUYECKHI TOK.
HccnenoBanue 3aBUCMMOCTH MOITHOCTH, BBIACISEMON B IICITH
3HeKTpOCTaTMFa' MIOCTOSIHHOT'O TOKa, ¥ KO3 PHUIMEHTa IOJIE3HOr0 ACHCTBUS UCTOUHHUKA OT
3 HOCTO’IHHI{H CHJIBI TOKA U BHEIIIHETO COIIPOTHBIICHHMS.
SJICKTPUICCKIN TOK | 13yyenpe paGOThI SIEKTPOHHOI JIAMITHL.
W3y4eHne mpoIeccoB 3apsaIKi U Pa3psIKi KOHICHCATOPA.
MarauTHoe TI0JIc B MarnutHoe noJie B BakyyMe. 3akoH buo-Caapa-Jlamnaca. MaruuTHbie
BaKkyyMe. 3akoH buo- |CBOMCTBa BemecTsa. JIecTBHE MATHUTHOTO MOJIS Ha JABMIKYLIUECS 3apsbl
Cagapa-Jlamiaca. Y TOKU. DJIEKTPOMArHuTHasi MHAYKIIHS.
Maruurtsasie CBONCTBA OnpeneneHHe FOpI/I3OHTaHI>HOI7I COCTaBJ'ISIIOIIleﬁ HAIIPS’KCHHOCTHU
BelecTBa. JlelicTBie | MArHUTHOTO MoJis 3eMIJIM IPHU NOMOLIM TaHI'€HC-TalbBaHOMETPA.
MATHHTHOTIO TOJIs Ha | VI3MepeHue Haps»KeHHOCTH MarHUTHOTO IOJIS HA OCH KPYyTrOBOTO TOKa
4 | nBwKkymmecs 3apsaabl U
TOKH.
DneKTpoMarHuTHas
nHIYKIHsS. OCHOBBI
Teopur MakcBesia s
ANIEKTPOMAarHUTHOTO
TTOJISt
Hutepdepentus cBera. Judpakmus ceera. [lomsapusamms cera
Mutrepdepenus ceera. OrnpezelieHne UTMHBI CBETOBOM BOJIHBI IPU ITOMOIIHU KoJjiel HeroToHa
5 Audpaxuus ceeta. HccnenoBanue BOJIHOBOTO MOJISI KOTE€PEHTHBIX HCTOYHHKOB
Ionspusanus ceeta Omnpenenenue JJIMHBI CBETOBOM BOJIHBI C TIOMOIIBIO OUTIpu3Mbl DOpeHens
TemioBoe U3NydeHue U ero 3aKoHbl. BHemHuit hotorddext. ddhdext
TennoBoe u3y4eHne M | Kommrona.
6 €T0 3aKOHEL BHeIHMH N3yueHne 3aBUCUMOCTH SHEPIreTHICCKON CBETUMOCTH HArpeToro Teia ot
(horoodpext. Ipdexr TEeMITepaTypbl ¥ JJTMHBI BOJIHEI.
Komnrona. N3yuenue BHemHero ¢porodddexra
TnaHeTapHas MOJeNb [Tnanerapnast monens bopa-Pesepdopna
. aroma Bopa- N3yuyeHune cnekTpaabHOTO COCTaBa HEOHOBO-TEIIMEBBIX HCTOYHHUKOB,

Pesepdopna. DineMeHThI
KBAHTOBOUW MEXaHUKH.

HCIIOJIb3YEMBIX B CBCTOTCXHHUKCE.
HccnenoBanue CIICKTPOB MOTJIOMCHHUA U ITPOITYCKAHUS.




YpaBHeHUE
[lIpenunrepa

Onpenenenue NTMHHOBOJIHOBOM I'PaHMITLI CIIEKTPA MOTJIOMICHUS U
BbIUHcCIEeHNE nocTodHHOU [1manka.

5.4. CamocTosTennbHas paboTa 00yJaroImmXcs

Ne | HaumeHoBaHue pasjena N
ConeprkaHre caMOCTOSTEILHON paboThI
pa3n| AMCHUILUIMHBI U TEMBI
KunemaTtuka KunemaTuka nocTynaresnbHOro | BpallaTeIbHOIO JIBHKEHUS. JJuHamMuKka
MOCTYNAaTeIbHOTO M |IOCTYIATENBHOrO ABWkeHus. Pabora n sneprus. Mexanuka
BpalIaTeIbHOTO BpalaTeIbHOTO JIBMXKCHHS TBepaoro tena. dusrka koiedaHuii U BOJIH
nBuxenus. Jlunamuka | Beimonnenue /3. BeinonHenne pacy€ToB v BBINOJIHEHUE OTYETA 1O
HOCTYIATEILHOTO naboparopHoit pabote
1 newxenud. Padora u
sHeprusd. Mexanuka
BpalllaTeIbHOTO
JIBUSKEHUS TBEPAOTO
Tena. dusuka
KOJIcOaHWI ¥ BOJIH
OcHOBBI MONEKYIIAPHO- | OCHOBBI MOJICKYJIIPHO-KMHETHIECKON TeopuH. OCHOBBI TEPMOIUHAMMKH.
KHHETHYECKOH TCOpPHU. Craructuueckas (bI/ISI/IKa. SBnenus nepeHoca
OCHOBBI Bemonuenune N/3. Beimoanenne pacuyéToB U BRIOJIHEHHE OTYETA IO
2 TEPMOJIMHAMHUKH. nabopaTtopHoO# pabote
CraTuctuueckas
¢buzuka. SABneHUs
nepeHoca
DIEKTPOCTATHKA. DnekTpocTaTuka. [IoCTOSHHBIN AJIEKTPUIECKUNA TOK
3 ITocTosHHbIH Bemonuenaune N/13. BeimoaneHne pacuyéToB U BRIOJIHEHHE OTYETA 10
3JIEKTPHYECKUii TOK | 1aboparopHoil pabote
MarauTHoe ToJIe B MaruutHoe noiie. 3akoH bruo-Casapa-Jlammaca. MarauTHble CBOMCTBA
BakyyMe. 3akoH buo- | BellecTBa. J[eHCTBHE MarHMTHOTO TOJIs HA JBUKYIIMECS 3aps/Ibl U TOKH.
Cagapa-Jlamaca. DnexTpoMarHuTHas UHAYKIHS. OCHOBBI TeOpUM MakcBela s
MarsuTHBIE CBOMCTBA | QJIEKTPOMArHUTHOI'O IIOJIA
BemiecTsa. Jleiicteue | Bbmonnenune MJI3. Bemonnenue pac4€ToB U BBIIOIHEHHE OTYETA 11O
MarHHTHOTO 110J11 Ha | J1abopaTopHoi paboTe
4 | mBWXKylIMecs 3apsabl U
TOKH.
DneKTpoMarHuTHas
uHIyKIUsS. OCHOBBI
Teopun MakcBemia s
AJIIEKTPOMATrHUTHOTO
TIOJIst
Unrepdepentms ceera. | AHTepdepenuns ceera. ubpakuus cera. [lonspusanus ceera
5 Judpakius ceera. Brimonuenue N/3. BeimoaHeHne pacdy€ToB U BBIIOJHEHNE OTYETA 10
[onspu3anus cBeTa nabopaTopHoi paboTe
TemoBoe u3nydenue u | T€IIIOBOE U3ITyUeHHE U €10 3aKOHbL. BHemnuit porosddert. Dbdexr
6 ero 3akonsl. Buemnuii | Komnrona.
doroddpexr. Dpdext Brimonuenue N/13. BeimoaHeHne pacuéToB U BBITIOJIHEHHE OTYETA IO
KoMmToHa. naboparopHoit pabote
[Tnanerapuas mogens | Ilmanerapras monens aroma bopa-Pesepdopaa. DneMeHTBI KBAHTOBOM
atoma bopa- MexaHukH. YpasHenue Llpennnrepa
v Pesepdopna. Dnements | Bemonnenune NJ13. Beimonnenne pacuéToB U BBIOJHEHHE OTYETA 11O
KBaHTOBOI MeXaHUKH. |JabopaTtopHol pabote
VYpaBHeHue
[lIpenunrepa
8 DIeMEHTHI A1epHOM DNeMeHTHI sAepHON (PU3uKU




Brimonnenue M/13. BoinonHeHue pacy€ToB U BBIMOJHEHUE OTYETA 110

(brsuKy nabopaTopHoii pabote

6. MeToguveckne MaTepHAJIbI 1JIs1 CAMOCTOSATEIbHOM PadoThl 00yYaOIIUXCS M0 JUCHUIIINHE
(Moay110)

[IporpamMoi JUCHHUIUIMHBI OIPEAYCMOTPEHO MTPOBEICHUE JIEKIIMOHHBIX 3aHATHI, HA KOTOPBIX
JIaeTCsl OCHOBHOM CUCTEMATU3UPOBAHHBIA MATEPHUAIL, U PAKTUYECKUX 3AHATUHI, IIPEANTOIAT AKX
3aKperUieHUe H3y4eHHOro MaTepuaia u GopMupoBaHUe, y 00y4JaronnXcs, HCOOXOAMMBIX 3HAHHI, YMEHHUIA 1
HaBBIKOB. Kpome TOro, BaXKHEHUIITUM 3TAllOM H3y4eHUS TUCHIUIUIHHBI SBISICTCS CAMOCTOSTEbHAS paboTa
00yJarouMxcs ¢ UCIOJb30BAaHUEM BCEX CPEJICTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

B 06beM camocTOsITeNbHOM paObOThI IO TUCIUTUIMHE BKIIFOUAETCS CIEAYIOIIEE:

- U3YUYEHUE TEOPETUUYECKUX BOIIPOCOB I10 BCEM TEMaM JIUCLIUIIIIMHBIL;

-TIOJITOTOBKA K JIA0OPATOPHBIM 3aHSTHSIM;

- HOATrOTOBKA K MPAKTUYECKUM 3aHATHSIM;

- HOATOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- HOATOTOBKA K dK3aMEHY.

3aJ10roM YCIEITHOTO OCBOCHHMS 3TOW JUCIUIUIMNHBI SIBIIIETCS 0053aTeIbHOE MTOCEIICHHE
JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUH, TaK KaK MPOITYCK OJHOTO (TeM 0oJiee, HECKOIbKUX ) 3aHATUN MOXKET
OCJIOKHUTH OCBOCHHE Pa3/eiIOB Kypca.

[Ipuctynas x U3y4yeHuI0 TUCIMILIUHBI, HEOOXO0IUMO B TIEPBYIO OUEpeh O3HAKOMUTHCS CO-
nepxkanuem PITJ 1uist cTyieHTOB O9HOM (hOpMBI OOYUICHHSI, & TAKKE METOJMYECKUMHU YKa3aHUSMU TI0
OpraHU3aIMU CaMOCTOSATEILHON paOOThI U MMOATOTOBKU K MPAKTUYECKUM 3aHITHSIM.

[Ipu moAroTOBKE K MPAKTUUECKUM 3aHITHSIM U B PAMKaX CaMOCTOATEIbHON paOOThI 110 U3YYCHHIO
JTUCHUTITUHBI 00y4YaromuMCcsi HEO0X0IUMO:

-IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JEKIIMOHHOM 3aHSTUU MATEPHUA U IONIOJHUTH €r0 C YYETOM
PEKOMEHOBAHHOM MO JTAaHHOW TEME JIUTEPATYpPhI;

-IIPY CAMOCTOSITEIBHOM U3YYEHUH TEOPETUUECKON TEMBI CJIETaTh KOHCIIEKT, UCIIOIb3YS
pekomenoBanHbie B PI1/] ncrounukmy;

-BBIIIOJIHUTH NMPAKTUYECKUE 3a/IaHUS B PAMKAX U3y4aeMOU TEMBI;

-OTBETHTH Ha KOHTPOJIBHBIE BOMPOCHI MO TEME, UCTIONB3Yys MaTtepuainbl @OC, mubo rpynmnoBsie
VHIUBUYAJIbHBIE 3aJIJaHKS, TOATOTOBJICHHBIE MPETIO/IaBaTENEM

- HOATOTOBUTHCS K MPOMEKYTOYHOM aTTECTALINH.

Hrtorom nzyueHus TUCHUTIITUHBI SIBISETCS YK3aMeH. JK3aMEeH MTPOBOJIUTCSA M0 PACTIMCAHUIO CECCHUHU.
®dopma npoBeeHUs 3aHITHSI — ycTHasA. CTyIeHTHI, He MPOIIEAIINe aTTeCTAIUIO M0 TPpaduKy Ceccui,
JIOJKHBI JINKBUIMPOBATh 3a/10JKEHHOCTh B YCTAHOBIIEHHOM MOPSIJIKE.

7. OneHo4YHbIe MaTePHAIbI 1JIsl IPOBEACHUS TEKYIIEro KOHTPOJISA yCIEeBAEMOCTH H NMPOMEKYTOYHOM
aTTecTanuy 00y4arIuXxcs Mo JMCHHUILIMHE (MOLYT10)
7.1. IlepedyeHb KOMIIETEHIIMN C yKa3aHHEM ATANOB UX (OPMHUPOBAHUS B MPOLIECCE OCBOCHMSI TUCLUIUIMHBI

Kon u HanmeHoBaHue
MHJMKAaTOpa KOHTPOJIUPYEMOM
KOMIIETEHIIUH

No KonTponupyemsbie pa3aenbl JUCUUATIIAHBI
n/m (Momy1s)

Bu onnenounoro
cpencTaa

KunemaTunka rmocrynareabHOro |
BpaliaTeIbHOTO JIBYKCHHS. JMHaMuKa
MOCTYIAaTeILHOTO JBIKeHUs. PaboTa n
sHeprusi. MexaHuKa BpalaTelIbHOTO
JBIDKEHUS TBEpOTO Tena. Dusnka
KosebaHuii ¥ BOJIH

OIIK-1.1, OIIK-1.2, OIIK-
1.4, OIIK-1.3, VK-1.1, YK-
1.2, YK-2.4

Y CTHBIN ONPOC, TECTHI,
peleHue 3a1a4y

OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM
o |TeopHn. OCHOBBI TEPMOJIMHAMUKH.
Cratuctnueckas pusuka. SIBneHus
nepeHoca

OIIK-1.1, OIIK-1.4, YK-1.1,

OIIK-1.2. OIIK-1.3. VK-1.2 VY CTHBII ONpoC, TECTHI,
VK24 " | penrenns 3anau




DnekTpocTtaTuka. [TocTosHHBIN

OIIK-1.1, OIIK-1.4, YK-1.1,

YCTHBIN 0NpoC, TECTHI,

3 SIEKTPUUECKUU TOK OIK-1.2, OIK-1.3, YK-1.2, elIeHHA 3a1a4
P VK-2.4 P g
MaruuTHOe 1oJie B BakyyMme. 3akoH buo-
Cagapa-Jlannaca. MaruutHble CBOMCTBA
BemecTBa. /leiicTBMe MarHuTHOTO MOJIS Ha OIIK-1.1, OIIK-1.4, YK-1.1, V eTHBI OIDOC. TECThL
4 | nBmKymmecs 3apsibl ¥ TOKH. OIIK-1.2, OIIK-1.3, YK-1.2, CLLICHIS 3ap aq’ >
DJieKTpoMarHuTHasi UHAYKIKs. OCHOBBI VYK-2.4 p a
Teopur MakcBelia i 3JEKTPOMarHuTHOTO
ITOJIs
OIIK-1.1, OIIK-1.4, YK-1.1, .
5 HNutepdepennus cera. udpakius ceera. OINK-1.2, OIK-1.3. YK-1.2. Y CTHBIH OIpoc, TECTHI,
[Tonsipusanus cBeta perieHue 3a1a9
VK-2.4
TennoBoe U3JIy4yeHUe U ero 3aKOHBI. OIIK-1.2, OIIK-1.4, OTIK- Y CTHBIN Onpoc, TECTHI,
6 o 1.1, OIIK-1.3, YK-1.1, VK-
Buemnwnii pororddexr. Ipdext Komnrona. perieHue 3a1aq
1.2, YK-2.4
ILnanerapnas mozaens aroma bopa- OIIK-1.1, OIIK-1.4, YK-1.1, V CTHBI OIDOC. TECTHL
7 | Pesepdopma. DiieMeHTBI KBaHTOBOM OIIK-1.2, OIIK-1.3, YK-1.2, eLLICHUE 3ap aq’ ’
MexaHuku. YpasHenue Llpenunrepa YK-2.4 p A
8 | Dnemente snepHoi dusnin OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI O1IpOC, TECTHI,
Acp 1.4, YK-1.1 pelieHue 3aaa4y
9 [3auér OIK-1.1, OTIK-1.2, OTIK- TectupoBanue
1.4, VK-1.1 P '
OIIK-1.1, OIIK-1.2, OIIK-
10 |Dk3amen 1.4, YK-1.1, OIIK-1.3, YK- |TectupoBanue

1.2, VK-2.4

7.2. TunoBbie KOHTPOJIbHBIC 3a/IaHUSI UJIM MHBIE MAaTEPUAJIbl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
HEOOXOIUMBIC JJIsI OTICHKU 3HAHWI, YMCHHI W HABBIKOB ¥ (WJIH) OIBITa MPO(PECCHOHAITBHOMN JIeITeIHHOCTH,
XapaKTEePU3YIOUIUX TaIbl ((OPMUPOBAHKS KOMIIETEHIIUN B MPOIIECCE OCBOCHUS TUCIIUTUTUHBI




Jiis mpoBepku c(hOpMUPOBAHHOCTH MHIUKaTOpa AocTixkeHus komrereHmu OITK-1.1, OITK-1.2,
OIIK-1.3, OIIK-1,4, YK-1.1, YK-1.2, YK-2.4:

3agaun

1. ITyns TE€TUT TOPU3OHTATILHO U TIOMAIAET B IIAP, 3aKPETJICHHBIA HA HEBECOMOM YKECTKOM CTEPIKHE,
u 3actpeBaet B HeM. Macca nynu B 1000 pa3 MeHblIlie Macchl 11apa. Paccrosinue oT LieHTpa mapa 10 TOYKH
noaseca |=1 m. Haiitu ckopoCTh MyJid, €CiIi CTEPKEHb OTKJIOHHIICS Ha 30°.

2.Ilox neiictBueM KacatenbHOM cuibl 10 H, MaxoBUK ocTaHaBimBaeTcs, caeiiaB 20 000poToB.
MaxoBUK cuuTaTh OJHOPOIHBIM AUCKOM. Pagnyc nucka R=20 cm, macca m=2 kr. Haiitu HauanbHy0
YacTOTY BpallCHUSI.

3. O0Opyu Maccoii 2 Kr u paauycom 20 cM BpamaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaliTu MOMEHTBI
cuibl yepes lc, 2 ¢ u 4 ¢ nociie Havyaa BpaieHus. OTBETUTh YCKOPSIOIINE UM TOPMO3SIINUE 3TH MOMEHTHI.

MonekynsipHasi GU3HKa U TEPMOJMHAMHKA

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

5.11pu M30TEpMUYECKOM paclIMpeHun 00beM raza yBeauuuics B 3 paza. Ha ckosibko H3MEHUIIOCh
JaBJIEHHE, €CJIM HavaiabHoe nasiienue ob110 420 klla?

6.IIpu Y® obOnydeHnH IBYyXaTOMHOIO rasa jaBiieHue yBenunumioch co 100 kIla mo 150 xITa. Kakas
JIOJIST MOJICKYJI Ta3a pacrajach?

7. Ilpu agnabaTHOM C)KaTUH 2 MOJiel KHCIIopoa Oblia coBepiieHa padora 415,5 /. Bo ckoibko
pa3 yBenu4mioch aasieHue rasa? Koneunas temmneparypa 300 K.

DNEeKTPUYECTBO U MarHETU3M

8.Yetnipe 3apsaaa q1=02=2 K, q3=04=4 uKn HaxoasTcs B BeplIrHaxX KBajpara co CTopoHou a=10
cM. Haiitu HanpspKeHHOCTh M OTEHIUAI AIEKTPUYECKOTO OIS B LIEHTPE KBaapaTa.

9. Yernipe 3apsaa q1=02=2 uKn, q3=04=4 uKxn HaxoasaTcs B BepIIMHAX KBaapara co CTOpoHOoi a=10
cM. Haiitu HanpsbKeHHOCTh U OTEHIIUAI AJIEKTPUYECKOTO MOJIS B Cepe/InHe CTOPOHBI 3-4.

10. Yetnipe 3apsna q1=02=2 uKi, q3=04=4 uKn Haxoagrcs B BEpIIMHAX KBaJApaTa CO CTOPOHOU
a=10 cm. HaiiTu HanpsbKeHHOCTh M OTEHIUAN JIEKTPUYECKOTO TOJIsI B CepeInHe CTOPOHBI 2-3.

11./Ba Bo3aymHbiX koHAeHcaTopa Cl= C2=6 MKk® coeMHEHBI MOCIEI0BATEIBHO U 3aPSKEHBI J10
pasnoctu norenuuaioB U=100 B. Ha ckonbko U3BMEHUTCS SJHEPTHsI CUCTEMBI, €CJIA HE OTKIII0Yast



KOHJIEHCATOPbI OT UCTOYHUKA, MEXAY MJIACTUHAMU MEPBOTO KOHJEHCATOPA BBECTH AUAJIEKTPUK C
TUDIIEKTPUIECKON TPOHUIIAEMOCTBIO £=57

12.BonbdpamoBas ciupaib dneKTpruaeckoi ammnouku npu t=20°C umeer conpotusienne R=35,8
Owm. KakoBa O6yzaer remneparypa t2 HUTH JaMIIOYKH, €CTTU TPY BKIFOUEHUH B ceTh ¢ HampspkeHrnem U=120 B
no HuTH ujaet Tok 1=0,33 A? Temneparyphsbiii ko3ddumment conporupnenus Boabdpama a=4,6-10-3 K-1.

13.B uenTpe kBagpaTHON paMKU ¢ TOKOM MarHuTHas HHAyKius pasHa 0,1 mTn. Haiitu Benuuuny
TOKa B IIPOBOJIE PaMKH, eciiH e€ mepuMeTp paBeH 40 cM.

14.13 meaHOr0 IpoBoa cedeHrneM S=1 MM2 cenanu KoJbLo JIuHoH 1=251,3 ¢cM 1 MOaKII0YHIN K
MCTOYHMKY TOKa ¢ HamnpsbkeHneM U=240 B. HaliTu MarHuTHy10 MHAYKIIUIO B LIEHTPE KOJbIIA.

15.Yepe3 KaTymKy, MHAYKTUBHOCTh KOTOpOi L=21MI H, TeueT TOK, M3MEHSIOIINICS CO BpeMEHEM 10
3akony I=10sin(wt), rae 10=5 A, ®=2x/T u T=0,02 c. Haiitu 3aBucumMocTh OT BpeMeHH t 3.11.C.
CaMOMHJYKITUH €1, BOBHUKAOIIEH B KaTyIIKe 1 MUHUMAIBHOE 3HAYCHHE ITOH 3.J1.C. €imin.

BosiHOoBas onTuka

17.B ombiTe FOHTa OTBEpCTHS OCBEIIATNCH MOHOXPOMATHYECKUM cBeTOM (A=500HM).

Paccrosiaue mexy orBepctusiMu d=1MM, paccTosiHEE OT OTBEPCTHi 10 dKpaHa 2,5 M. Haiitu
MOJIOKEHUE TPEX MEPBBIX CBETIBIX MOJIOC.

18.ITocTosiHHast qudpakinnoHHoi pemeTku d=1mim. Kakyro pa3HOCTb 1JIMH BOJTH AL MOKET
pa3penmuTh 3Ta penieTka B ooactu cunux jgydeit (A=400HM) B CIIEKTPE TPETHETO MOPSIKA, €CIIH IIUPUHA
pemieTku a=2,5¢cm?

OCHOBBI KBAaHTOBOW W aTOMHOU (PU3UKH

19. Kakoii 1yimHe BOJIHBI COOTBETCTBYET MAKCUMYM U3JIYYCHHS TTOBEPXHOCTH MaXOTHOM 3eMJIU TIPH
ee Temneparype t=27°C?

20. Ilpu anuTenbHOM OOIy4eHUN CepeOpsIHON TUTACTUHKH CBETOM OHA MpuoOpeTaeT moreHuuan 3,3
B. HaiiTi nnuHy BOJIHBI M SHEPTHUIO NMAAa0IKUX (OTOHOB, K KAKOMY JHMANa30Hy OTHOCUTCS JAJIMH BOJIH
OTHOCHUTCSI 3TO U3JIyueHue?

21. Onpenenure Nepruoabl BpallleHHs 3JIEKTPOHA Ha MEPBbIX Tpex bopoBckux opourtax.

7.3. Cucrema OLCHUBAHUSA PE3YJIbTAaTOB o6yquI/1${ IO JTUCHHUITIIMHE (MO,[[y.]'II-O) IIpHu IMPOBCACHUHN TCKYIICTO
KOHTPOJIA YCIICBAEMOCTH

Onenka 3HAHUSA:

«OTJINYHOY (3aUTEHO) - CHCTEMaTU3UPOBAHHBIE, INTyOOKHE U TIOJHBIE 3HAHUS IO BCEM paszesiaM
JTUCIUIUIMHBL, @ TAK)KE 10 OCHOBHBIM BOIPOCAaM, BBIXOJSIIMM 3a MPEAEIbl
y4eOHOM MPOrpaMMbl;

- TOYHOE HMCII0JIb30BaHUE Hay4YHON TEPMUHOJIOTUH, CUCTEMAaTHUYECKH IPaMOTHOE
U JIOTUYECKU MTPABUIIBHOE U3JI0KEHHE OTBETA Ha BOPOCHI;

- IOJIHOE U ITYOOKOE€ YCBOEHHE OCHOBHOM U JAOTOJIHUTENBHOM JINTEPATYPHI,
PEKOMEH1I0BaHHOM paboyeil mporpaMMoi Mo AUCHMILIUHE (MOAYIIO)

YMEHHUSL:

- YMEET OPUEHTHUPOBATHCS B TEOPUAX, KOHLIEMIUAX U HAIIPABIECHUAX
JUCHUIUIMHBI U JaBaThb UM KPUTHUYECKYIO OIIEHKY, UCIIOJIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILINH

HaBBIKU:

- BBICOKUH YpOBeHb c(hOpMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMIICTEHITHIA;

- BJIaZICET HAaBBIKAMU CaAMOCTOSITENILHO U TBOPUYECKHU PELIATh CIOKHBIE
poOJIeMBbl M HECTaHJapTHBIE CUTYaLlUY;

- IPUMEHSET TEOPETUYECKHIE 3HAHUS JUIsl BIOOpA METOIMKY BBITOJHEHHS
3aJJaHuM;

- IPaMOTHO 00OCHOBBIBAET XO/]1 PEIICHUS 33/1a4;

- 6e3yInpeyHo BiIaJeeT HHCTPYMEHTapueM yueOHOM TUCIUIUIMHBI, yMEHUE €ro
3¢ dEKTUBHO UCTIOIB30BaTh B IOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 33]a4;

- TBOpYECKask CaMOCTOsATENIbHAS paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4acCTBYET B
TPYIIOBBIX 00CYKICHHUSAX, BEICOKUN YPOBEHb KYJIbTYpPhl UCIIOJTHEHUS 331aHUH




Ouenka
«XOpouIoy (3a4TEHO)

3HAHUSA:

- IOCTaTOYHO MOJIHBIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoi Mo TUCITUTIIUHE (MOTYIIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAIIPABIECHUAX
JUCUUILIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTHIO, TUHIBUCTUYECKU U JIOTUYECKU
MIPaBWJIbHO M3J1araeT OTBETHI HA BOIPOCHI, YMEET JieJaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaJIEET HUHCTPYMEHTAPHUEM 10 JUCUUILIMHE, YMEHHE €0 UCIOJb30BaTh B
MIOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAs pab0oTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl HCTIOHEHUS 3a/JaHUM;

- CpelHU ypOBEHb CPOPMUPOBAHHOCTH 3asIBJIICHHBIX B pabouelt mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHUI BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 3a/JaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ouenka
«YJIOBJICTBOPUTEIHHOY»
(3a4TeHO)

3HAHMS:

- IOCTaTOYHBI MUHUMAJILHBIN 00BEM 3HAHHUH MO JUCIUTLINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;
- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOMPOCHI, YMEHHUE JICNIaTh BBIBOJIbI 0€3 CYIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLECMIIUAX U HAIPABJICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €ro UCIT0Ih30BaTh
B PEIIEHUM TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEINOIaBATEINS PEIATh CTAHAAPTHBIC 3a/1a4n
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOMTYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- HCTIBITBIBAST 3aTPYIHCHHS TIPH 0OOCHOBAHHMH aJITOPUTMA BBITIOJTHCHHS

Ouenka
«HEYIOBIETBOPUTEIBHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIC 3HAHUS IO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OT/AETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX pabouell mporpaMmoii mo
JTUCIHUILIAHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO TEPMHUHOJIOTHIO;

- HaJM4ue TpyObIX OMMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YPOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HAaBBIKOB CAMOCTOSITEILHON PaOOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOTHEHUS 33 JaHUIN

7.4. TeopeTruecKkre BOIPOCHI U PAKTHYECKUE 3aJaHUsl ISl TPOBECHHUS IIPOMEKYTOYHOM aTTeCTalUH
o0ydJaronmxcs, HeoOX0AUMBIE ISl OLICHKH 3HAaHWH, yMEHHI ¥ HAaBBIKOB U (WJIM) ONBbITa MPO(ECCHOHATBHOM
NESTENIbHOCTH, XapaKTePU3YIOIIHUX 3TAIbl JOPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3oBaTeNbHON MPOTPAMMBI




7.4.1. TeopeTnueckue BOMPOCHI JJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS

1. MarepuanbHas Touka. KunemMaTnueckue XapakTepuCTUKU: TPACKTOPUS, ITyTh, IEPEMEILECHUE,
CKOPOCTb M YCKOPEHUE; ONpeJIeJICHUE U CBsA3b. PaBHOMEPHOE, YCKOPEHHOE U 3aMEIJIEHHOE JIBUKEHUE.

2. PaBHOTIEpEMEHHOE IBI)KEHUE, PUMEP — JIBIIKEHUE Tella, OPOIICHHOTO TI0JT YIJIOM K TOPU30HTY.
. Kunemaruka BpamaTeabHOT0 IBHKEHUS. BEeKTOPHI yTJIOBO CKOPOCTH U YCKOPEHUSI.
. YTIJI0BbIE KHHEMATHYECKUE XapaKTEPUCTUKU U UX CBSI3b C JTMHEHHBIMHU.
. [IpuHUMIT OTHOCUTENIBHOCTH, TpeoOpazoBanus ["aues st CKOPOCTH U YyCKOPEHHUS.
. Onementsl CTO. Iloctynatsl. [IpeobpazoBanue BpeMeHH U KOOpAUHATHI. MIHTEepBa.
. Onementsl CTO. [Toctynarel. PensiTUBUCTCKUI UMITYIIBC, PEISTUBUCTCKASI SHEPTHSL.
. 3aKOHBI IMHAMHUKU MaTepUaIbHOM TOUKH. (3akoHbl Hpl0TOHA).
. Buapl cuit: BCEeMUPHOTO TATOTEHUS, TSKECTU. [[BHIKEHUE IO IEMCTBUEM CUJIBI TshKECTU. Bec.

10. Cuiia ynpyroctu, e€ npupojaa u pacu€t. Moayinb FOnra. Jlebopmaruu. JlmarpamMmma HanpsiKeHUs
nehopmauu.

11. Umnynse. Umnynbe cuibl. 3aKOH COXpaHEHUs: UMITyIbca. [[0THBIN UMITYIBEC CHCTEMBI TElL.

12. 3akoH coxpaHeHus ummyinbsca. Y aap. Pacuér ckopocreit Ten npu HeHTpatbHOM a0COTIOTHO
HEYNPYTroM yzape.

13. 3akoH coxpaHeHust uMITysbca. Y ap. Pacuér ckopocTeit Teln nmpu 1eHTpaaTbHOM aOCOIIOTHO
YIOPYroM yaape.

14. Pabota. PaboTta nepeMeHHOM CHIIBI. MOIIIHOCTb.

15. KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIC CUJIBI UX padoTa. [loTeHmanbpHas sHeprusi.

16. Kunernueckas s1eprus. [lonHas 3Heprus, 3aKOH COXpaHEHUs SHEPTUHU.

17. Bpamenue tBepaoro tena. [lonsarrue MmoMmeHnTa cuiibl. OCHOBHOE ypaBHEHUE JUHAMUKH
BpalIaTeIbHOTO JIBUKECHHUSL.

18. MoMeHT uHepLHH, OIIPeIeTIEHUE U IPUMEP pacyera il ofHOpoAHbIX Tel. Teopema Il telinepa-
['roitrenca.

19. MoMeHT uMIyJibca, 3aKOH COXPaHEHUsI MOMEHTa UMITYJIbCa [IPU BpalleHUU TBEPAOIO Teja.

20. Pabora npu BpaiieHuu TBepaoro tena. Kunernyeckas 3HEprus Bpallaroniero Teia.

21. Lentp macc, onpezenenue. LleHTp Macc kak TOYKa IPUIIOKEHUS CHIIBI TSHXKECTH (MTOTeHIIMATbHAs
SHEPTUs CHIIbI TSHDKECTH CHCTEMbI MaTePHAIbHBIX TOUYEK U MOMEHT CHJI TSXKECTH).

22. UneanbHBIii ra3, napaMmeTpsl HAealIbHOro ra3a. 3akon Aoraapo u Knanelipona-Menpaeneesa.
N3onporiecchr.

23. CpenHee 4MCI0 CTOJTKHOBEHUH MOJIEKYI, CpeIHss ATMHA CBOOOIHOTO mpobera.

24. SIsnenus nepenoca. Auddysusa. Koapdbunment nuddy3un.

25. SlBnenus nepenoca. TermnonpoBoaHoCcTh. KoadduiimeHT TennonpoBoIHOCTH.

26. SIBnenus nepeHoca. Bsskocts. KoadduimeHT Ba3kocTy.

27. IloBepxHocTHOE HaTshkeHUe. CMaunBanue. KanuispHele sIBICHUS.

28. CpenHsst SHEpTUsl MOJEKYIIbI HIeaThbHOIO Ta3a, cTeneHu cBo0oabl. Teopema bonbiiMana o
pacrpeieieHuu YHEPTUH 10 CTENEHSIM CBOOOIBI.

29. BuyTpeHHsis sHeprus raza, padora rasza, nepBoe Hayajio TePMOJIUHAMUKH.

30. TenmoemMkocTh rasa, CV u CP, cooTHOomenne Maiiepa.

31. Annabaruueckuii mporecc, ypaBHeHue, ko duiueHt [lyaccona.

32. TennoBble MamuHbl. Bropoe Hauano TepMoanHaMuKu. [IpuHIUMT paGOThI TEIIOBBIX MAIIHH.

33. Hukn KapHo, K1 3TOr0 1UKIia.

34. Tlousatue 00 0OpaTUMBIX U HEOOpAaTUMBIX Tporieccax. JHTponus. HepaBenctBo Knaysuyca. K
LMKJIa PEabHBIX TEIUIOBBIX MAIIHH.

35. 3axon Kynona. HanpsikeHHOCTB 351€KTpocTaTH4eckoro noist. [IpuHuun cyneprno3uiuu ass
BEKTOpa HAIMPSKEHHOCTH MOJs. JIMHUKM BEKTOpa HANPS>)KEHHOCTH.

36. PaboTa cun aneKkTpocTaTH4IecKkoro moiis. Teopema o MUPKYISIIIKI BEKTOpa HAMPSKECHHOCTH.

37. llotenuman. [IpuHuun cynepno3uuu AJist oTeHIMania.

38. CBs3b MEX/1y HAPSHKEHHOCTBIO 3JIEKTPOCTATUYECKOTO TOJISI U OTEHIIUATIOM.
DKBUIMOTEHIUATBHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HANPSDKEHHOCTH. DJIIeKTpocTaTHdeckas Teopema ["aycca.

40. [TonsipHBIE M HENMOJISIPHBIE TUAJIEKTPUKH. J(ManeKTpudecKkas MpOHUIAEMOCTh U
BOCITPUUMYHUBOCT.

41. BexTop nonsipu3anny U BEKTOP MIEKTPUIECKOTO CMEIICHMS.

42. Cerneroanextpuku. [Ipsmoit u oOpaTHbIif 1be303¢dekT. [[puMeHeHne Mhe302JICKTPUKOB B
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TEXHUKE.

43. [IpoBOIHUKY B 3JIEKTPOCTATUYECKOM I0JI€. DIEKTPOCTATUYECKASI MHAYKIHS. Y CIIOBUS
paBHOBECHUS 3apsiI0B HA POBOJAHUKE.

44. Emxoctb nipoBoaHuKa. [Imockuit kornencatop. Hunuaapudeckuii u chepudeckuii
KOH/JICHCATOPBI.

45. CoeMHEeHUs] KOHIEHCATOPOB.

46. DHeprusi CUCTEMBI 3apsI0B. DHEPTHUsl 3apsHKEHHOTO MPOBOAHUKA U KOHJIEHCATOPA.

47. DHeprus 3JIeKTPOCTaTHYECKOro mojis. OObeMHas INIOTHOCTh SHEPIHUH.

48. OCHOBHBIC XapaKTEPUCTUKHU MOCTOSHHOTO ToKa. Crita Toka. [TnoTHOCTE TOKA.

49. DnextpoaBkymas cuna. Hanpspkenne Ha ydactke nenu. 3akoH OMa i yJacTKa IeTH.
CornpoTHBiICHHE TPOBOTHUKOB. 3akoH OMa B quddepeHnuaibHon hopme.

50. Pabora u MomHOCTh TOKa. 3akoH JIxoyns — Jlenna. 3akon [xoyns — Jlenna B
muddepeHmansHon Gopme.

51. 3akon OMa Jj1s1 HEOJHOPOIHOTO y4acTKa I ¥ 3aMKHYTOH I1ETIH.

52. IlpaBuna Kupxroda.

53. MaruautHoe nosie. OnbIT IpcTena. MarHUTHBIM MOMEHT KOHTYpa ¢ TOKOM. MHIyKIns
MarHuTHOTO TOJIA.

54. 3axon buo — CaBapa — Jlamaca u yacTHbIE Cllydau €ro NpuMeHeHus. JINHUY MarHUTHOM
WHYKIUU.

55. Hupkynsiiust BEKTOpa MarHUTHOM MHAYKIIMH. 3aKOH MOJIHOTO TOKa (TeopeMa O [UPKYJISALIIH).

56. MarauTHoe€ 1oJje CoJIeHOHU1a U TOpOuIa.

57. 3akon Amnepa.

58. Cuna Jlopeniia.

59. JIBm>keHUe 3apsKEHHBIX YaCTUL B MArHUTHOM I10JI€.

60. Db dext Xomna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TI0JI€.

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

63. Teopema I'aycca Jy1s TOTOKAa MAarHUTHOM MHTYKITUH.

64. MarauTHsle cBOKCTBa BellecTBa. [ unoreza Amnepa. BekTop HaMarHu4MBaHus.

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

66. MarHuTHbIE MOMEHTBI ATOMOB U MOJIEKYJL.

67. JlnamarHeTMKy U apaMarHeTHKU.

68. @eppoMarHeTHKU, UX CBOMCTBA U MPUMEHEHHE.

69. SIBneHue 3neKTpOMarHUTHOW MHAYKUKHU. 3aKoH nHAYKInM @apanes. [Ipasumno Jlenna.

70. SIBnennie caMOUHAYKIMH. IHIIYKTUBHOCTh MPOBOJAHKKA. THIYKTUBHOCTB COJICHOMA.

71. SIBnenue B3aumHoii naAykuuu. Toku Dyko. Tpanchopmarop.

72. DHeprust MarHUTHOTO MOJISI.

73. BuxpeBoe snekrpuueckoe nosne. [lepBoe ypaBuenne Maxkcgenia.

74. Tok cmemienusi. Bropoe ypaBHeHue Makcgeina.

75. IlonmHas cucrema ypaBHeHU Makcserua.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA.DHEPIUsl, IEPEHOCUMAsl JIEKTPOMAarHUTHOM
BOJIHOM. Bexktop YMoBa — [loliHTHHTa.

77. KorepeHTHble BOIHBL. ONTHYECKAs! IJIMHA TYTH U ONTUYECKast pa3HOCTh X0/1a BOJIH. Y CIIOBUE
MaKCHUMyMa U MUHUMYyMa UHTepPEPEHIINH.

78. Meroap! Habm0AeHUS nHTepdepeHnu. HTepdepeHns B TOHKUX TJICHKaX.

79. Konbuia Hetorona. [Ipumenenne natepdepeHIiuu cBera.

80. ITpunmun ['oitrenca — @penens. 3oHb1 OpeHers.

81. qudpaxius Ha KPYTJIOM OTBEPCTUU U JIUCKE.

82. Mudpaxius OpayHrodepa Ha OJHOM IIenH, A paKkInoOHHAs pelIeTKa.

83. Jlucrepcus u pasperniaronias CnocOOHOCTh ONITHYECKUX MPUOOPOB.

84. EcrecTBeHHBII U IONSPU30BaHHBIN CBET. 3aK0OH Maitoca.

85. Ionsgpuzanus npu OTpaXKEHUH U MpeoMiieHuu. 3aKoH bprocrepa.

86. JIBoiiHoe nyuenpenomienue. [lonsgpusaimonnsie ycTpoiicTBa.

87. TeroBoe U3TYyYEHHUE U €ro XapaKTepUCTUKHU. AOCOIIOTHO YepHoe Teso. 3akoH Kupxroda.

88. 3akonsl Credana — bonmpiimana u Buna.

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



90. ®opmymna Ilnanka.

91. OnTuueckast MUPOMETPHUSL.

92. BHemHuii poTodd(dHEKT U ero 3aKoHbl. Y paBHEHUE DHUHINTEHHA.
93. Macca u ummynbc porona. [laBneHue cBera.

94. Db dexr Komnrona. KopmyckynsipHO — BOITHOBOM Tyaan3M.

95. Monens atroma Tomcona u Pesepdopaa.

96. CrexkTp aToMa BOJIOpO/Ia.

97. Teopus bopa.

98. BomHoBbIe cBoOiicTBa MuKpodacTull. Dopmyna ne-bpoiins. Judpaxius 31eKTpOHOB.
99. IlpunHiun HeonpeaeacHHOCTeH [ eli3enOepra.

100. BonroBas ¢yHkus u ee cBoiictBa. Ypasuenue lllpenunrepa.
101. KBanTOBBIE UnCIa. ATOM BOJOPO/1a B KBAHTOBOM MEXaHUKE

7.4.2. [lpakTrueckue 3aaHus JUIsl POBEICHUS TPOMEKYTOUYHON aTTECTAIIUH 00YJarOIITIXCSI

1. 3aBUCHUMOCTD MPOMACHHOTO TEJIOM MYTH S OT BpeMeHu t naeTcst ypaBHeHHeM S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. HalizuTe cCpeIHIOI0 CKOPOCTh B CpeHEE YCKOPEHUE Tejla 3a IEPBYIO,
BTOPYIO M TPETHIO CEKYH/JIbI €T0 JIBUKCHHUSI.

2. C 6amau BeIcOTON h =25 M ropu30HTaIEHO OpPOIIEH KaMEHb CO CKOPOCTBIO VX =15 M/c.
Kakoe Bpems t kamenb Oyer B aBmxenun? Ha kakom paccrosiuuu | OT OcHOBaHUsI OalllHK OH YIaaeT Ha
3emutto? Kakoii yroi cocTaBUT TpaeKTOPHUSI KAMHS C TOPU30HTOM B TOUKE €T0 MaJeHus Ha 3eMITI0?

3. KameHnb OpoliieH ropu30HTaIBLHO €O CKOPOCThIO VX =15 m/c. HalinuTte HopManbHOE U
TaHTEeHIIMAJIbHOE YCKOPEHUs KaMHs yepe3 Bpemsi t = 1 ¢ mocie Hayana ABUKECHHUSL.

4. Koieco, Bpaiasch paBHOYCKOPEHHO, IOCTHUTIIO yTiIoBok ckopoctu 20 pan/c yepe3 N=10 o6
noclie Hauana BpamieHus. Haliaure yrioBoe yckopeHue Kojeca.

5. 3aBUCUMOCTbH MPOIIEHHOTO TEJIOM IIYTH 10 OKPY>KHOCTH PaJRycoM =3 M 3ajaercs
ypaBaenueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpenenute 111 MOMeHTa BpeMeHu t = 1 ¢ mociie Havasa
JIBUXKEHHS YCKOpeHue: 1) HopManbHOe; 2) TaHTeHIIMAIbHOE; 3) TIOJTHOE.

6. Teno CKOMB3UT MO HAKIIOHHOW TIOCKOCTH, COCTABIISIONIEH C TOPU30HTOM yrou 45 rpaaycos.
[Tpoiins myTh S = 36,4 cM, Teno mpuodpeTaeT ckopocTh V =2 m/c. Haitaute ko3¢ hUIMeHT TpeHus Tena o
IUIOCKOCT.

7. C 6amnu BeicoToit H = 20 M ropu3oHTaibHO co ckopocThio 10 M/c OpoiieH kaMeHb Maccoi
m=400 r. mpeHeOperasi COMPOTUBICHUEM BO3/1yXa, OMPEACTUTE 71 MOMEHTa BpeMeHu t = 1 ¢ mocne Hauana
IBUKEHHS: 1) KWHETHUECKYIO DHEPTHI0; 2) MOTCHIUATbHYIO SHEPTHIO.

8. ITyns maccoit m = 15 1, neTsmas ropu30HTaIbHO cO CKOopocThio V =200 m/c monaaaer B
OaTUCTHYECKUI MasTHUK uinHOHM | = 1 M 1 maccoii M = 1,5 kr u 3actpeBaet B HeM. Onpe/ieiuTe yroi
OTKJIOHEHHS MasiTHHUKA.

9. CronrHoM OAHOPOAHBIN AUCK CKATHIBAETCS 0€3 CKONBKEHHS C HAKIIOHHOM MIIOCKOCTH,
oOpa3yromieii yroin anbda ¢ ropuzoHTOM. Onpeenure IMHEeHHOe YCKOpEeHUe a INUCKa.

10. Hannmute ypaBHeHHE rapMOHUYECKOT0 KoJeOaHus TOUKH, eclu ero amruiutyaa A = 15 cm,
MaKCHMaJIbHasi CKOPOCTh KoJeomronieiics Toukn 30 Cm/c, HadanmbHas ga3a 10 rpamycos.

11. OnHopoansiit Auck paanycoMm R =20 cM KoaebaeTcst OKOIO0 TOPU3OHTATBHON OCH,
npoxoJsiiei Ha paccrostauu | = 15 cm oT nienTpa aucka. Onpeaenute nepuos T kojgebaHuil qucka
OTHOCHUTEIIBHO 3TOU OCH.

12. Maccy m = 5 r a30Ta, HaXOSAMIYIOCS B 3aKPBITOM cocye oobeMoM V = 4 11 ipu TeMiieparype
t1=200 C, narpearoT 1o tremmneparypsl t2 = 400 C. Haitnure naBnenus pl u p2 raza g0 u mociue
HarpeBaHusl.

7.4.3. [IpumepHBIE TEMBI KypcOBOM pabOoTHI (TIpoeKTa) (TPH HATHYHH)
KypcoBble npoekThI(paboThl) y4eOHBIM IUIAHOM HE MPeyCMOTPEHbI

7.5. MeTtonudeckue MaTepuallbl, ONpEAeIIAIOINe IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUH, HABBIKOB U
(uH) ombITa NPOPECCUOHANTBHOM NEATETbHOCTH, XapaKTepU3YIOIIUe dTarnbl (JOPMUPOBAHUS KOMITETCHIIUN
IIpouenypa npoBeneHns MPOMEXKYTOUHOM aTTeCTallMU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
pernamenTupyercs [looxeHneM o TeKyIeM KOHTPOJIE YCIEBAEMOCTH U IPOMEKYTOUYHON aTTECTALUN
oOyyaromuxcs 1o nmporpammam Beiciiero oopasosanusi CIIGIACY.

[Ipouenypa onenuBanust GoOpMUPOBAHUS KOMITETEHIINM NPH MPOBEACHUN TEKYIIEr0 KOHTPOJIS
npuseaeHa B myHkre 7.2 PIIL.

TunoBsle KOHTPOJIBbHBIE 3aJaHUs WM UHBIE MAaTEpUaIbl TEKYILEro KOHTPOJISI IPUBEICHBI B ITYHKTE



7.3 PIT.

TunoBble MpakTUYECKUE 3aJaHU JIJIs1 IPOBEICHUS TPOMEKYTOUHON aTTECTALUU ITPUBEICHBI B
nyakre 7.4.2 PII/I.
[TpomMexyTodHas aTTecTanus Mo AUCIUIUTMHE TpoBoaAnTCcs B (hopme 3aueta (1 xKypc) u sx3amena (1

Kypc).

B sk3aMeHaIMOHHBINA OMIIET BKIIOYEHO JIBA TCOPETHUYECKUX BOIPOCA M IMPAKTHYCCKOE 3aaHuE,

COOTBETCTBYIOIINE COJIEPKAHUIO (DOPMHUPYEMBIX KOMITETEHITHIHA.

DK3aMeH NMPOBOAUTCS B yCTHOU (hopme. J{J1s OArOTOBKH 110 3K3aMEHAIITMOHHOMY OMJIETY OTBOIUTCS

60 MUHYT.
7.6. Kpurepun oreHuBaHUS cPOPMUPOBAHHOCTH KOMIIETCHIIUIA TTPH IPOBEICHUU MPOMEKYTOTHON
aTTecTaluu
YDOBEHb OCBOCHMS U OLICHKA
Onenka Onenka
«HEYIOBIETBOPUTEIND | «ymoBieTBOpUTenbH | OLEHKA «XOpPOIIO» OueHkKa «OTJIIMYHO»
HO» o»
«HE 3a4TEHO» «3a4TEHOY»
YpoBeHb OCBOEHUSI | YPOBEHb OCBOEHUS | YPOBEHBb OCBOCHHUS YpoBEeHb OCBOEHUS
KOMIIETCHIIUU KOMIIETECHIINU KOMIIETCHIINU KOMIIETEHLINU
«HEAOCTATOYHBIN. «IOPOTOBBIN». «IPOJBUHYTBIN. «BBICOKHIN.
Kommereniun He Kommerenmmn Kommerenmun Kommerenun
c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI. c(hOpMHUPOBAHEI.
3HaHMS OTCYTCTBYIOT, [  CdopMuUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHUS U HaBBIKH HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIE. YMEHUS | apryMEHTUPOBAHHBIE,
Kpurepuu c(hOpMHUPOBAHBI 3HaHUU. Y MEHUs HOCSIT § BCECTOPOHHHE. Y MEHHUS
P — (bparMeHTapHbI U pPEnpOaYyKTUBHBIN YCHEIIHO
HOCSIT XapakTep, MIPUMEHSIOTCS K
PEenpOyKTUBHBIN MPUMEHSIOTCS K PELIEHUIO KaK
Xapaxrep. PELICHUIO TUIIOBBIX TUIIOBBIX, TaK U
JlemoHCcTpUpYyeTcs 3a/laHUM. HECTaHJapTHBIX
HU3KUH YPOBEHD JleMOHCTpUpYyeTCsl | TBOPYECKHUX 3aJaHUMU.
CaMOCTOSITEIIBHOCTH JIOCTATOYHBIN JeMoHcTpHpYyeTcs
MPaKTUYECKOTO YPOBEHb BBICOKUI YPOBEHb
HaBbIKA. CaMOCTOSITEJIBHOCTH | CaMOCTOSITEJIbHOCTH,
YCTONYUBOTO BBICOKAsl aJalITUBHOCTh
MIPAKTUYECKOT 0 MPaKTUYECKOI0 HaBbIKa

HaBBIKA.




OO0yyvaromumiics OOyyarormmiics OOyuarommmiics OO0yyaromumiics
JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JEMOHCTPUPYET
-CYIIECTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKue,
po0eibl B 3HAHUX TEOPETUYECKOTO MOHUMAaHNe BCECTOPOHHHE U
yueOHOro MaTepHana; MaTepuana, OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHbIE
-IOMYCKaI0TCA -HETIOJIHBIE OTBETHl [ KOHTPOJIUPYEMOTrO | 3HAHUS MPOrPAMMHOTO
MPUHIMITHATIBHBIE Ha OCHOBHBIE o0bpema MaTepuana;
OLIMOKYU MpU OTBETE | BOMPOCHI, OIIMOKH B MPOrPaMMHOTO -M0JIHOE TOHUMAaHUe
HA OCHOBHbIE OTBETE, MaTepuana; CYUIHOCTH U
BOIIPOCHI OmIIeTa, HEJ0CTaTOYHOE - 3HAHUS B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MMOHUMaHHe TEOPETUYECKOTO paccMaTpuBaeMBbIX
MMOHUMAaHHe CYLIHOCTH MaTepuaia IIPOLIECCOB U SIBJICHUIA,
OCHOBHBIX MOHITHH U M3JIaraeMbIxX -CIIOCOOHOCTb TOYHOE 3HAHHE
KaTeropuii; BOIIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX MOHSTHIA, B
-HEeTIOHUMaHHe -HEYBEPEHHBIE U OOBSCHSATH CBSI3b | pamMKax 00CyX1aeMbIX
SHAHUS CYILIIHOCTHU HETOYHBIEC OTBETHI | MPAKTUKU U TEOPHH, 3aJlaHui;
JOTIONTHUTEJIBHBIX | HA JIOTIOJIHUTEIbHbBIE BBISIBJISITD -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIIPOCHL. MIPOTUBOPEYUS, yCTaHaBIUBATh U
3aJIaHui OuseTa. poOJIEMBI U OOBSCHSTH CBSI3b
TEHACHIINU MIPAKTUKU U TEOPUH,
pa3BUTHUS, -JIOTUYECKU
-TpaBUJIbHBIC U nocJe0BaTeIbHbIE,
KOHKpETHbIE, 0e3 COJIEp>KaTeNbHBIE,
IpyOBIX OIIHUOOK, KOHKPETHBIE U
OTBETHI HAa UCYEPIBIBAIOIINE
MOCTaBJICHHbBIC OTBETHI HAa BCE 3aJJaHUS
BOIPOCHI. ounera, a TaKxKe
JOTIOTHUTEIIbHBIC
BOIPOCHI
JK3aMeHaTopa.
[Ipu BeIMONIHEHUH OO6yyarommiics Oobyuaromuiics OO0yyaromwmiics
MIPAKTUIECKOTO BBITIOJTHUI BBITIOJTHIII MPABUJIBHO BBITTOJHUI
3a/iaHus Ounera MIPAKTHYECKOE MPAKTHYECKOE MPAKTUYECKOE 3aJjaHue
oOyuaromuiics 3ajaHue Oumnera ¢ 3aanue oumera ¢ ounera. [Tokazan
MPOJIEMOHCTPUPOBAN | CYIIECTBEHHBIMU HEOOIBIINMHU OTIIMYHBIE YMEHUS B
HEJ0CTAaTOYHBIH HETOYHOCTSMH. HETOYHOCTSIMHU. paMKax OCBOCHHOTO
YPOBEHb YMEHUH. Homyckatorcst [Tokazan xopomue | yuyeOHOTO MaTepHana.
[IpaxkTrueckue OLIMOKY B YMEHHUS B paMKax Pemraer
3a/1aHus HEe COJIEpXKaHUU OTBETa OCBOEHHOTO MPEITIOKESHHBIC
BBITIOJTHEHBI U peIICHUH y4eOHOTO MIPAKTUYCCKHEC 3a/IaHuUs
YMEHHUS OO6yyaromuiicst He MPaKTUYECKUX MaTtepuana. 6e3 ommnodok
OTBEYAET HA BOMPOCHI 3aJaHuM. [IpennoxxeHubie OtBeTunn Ha Bce
Owrera pu [Tpu oTBeTax Ha MTPAKTUICCKHE JIOTIOTHATETLHBIC
JIOTIOTHUTEITHHBIX JOTIOTHATEIBHBIC | 3aJaHUS PEIICHBI C BOTIPOCHI.
HaBOJISIIUX BOIIpOCax BOITPOCHI OBLIIO HEOOJIbIITUMHU
MPENo1aBaTeIs. JIOTTYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEH. OtBeTun Ha
OOJBIITUHCTBO
JIOTIOTHATEITBHBIX

BOIIPOCOB.




BJIaACHHC
HaBbIKaMH

He moxet BoIOpaTh
METOUKY
BBIIIOJHEHUS
3aJaHUuH.
Jlommyckaet rpyObie
OIUOKH TpH
BBIIOJIHEHUH
3aJIaHNM,
HapyMIaKIINEe JTOTUKY
perieHus 3a1ay.
Hemaet
HEKOPPEKTHBIE
BBIBOJIBI.

He moxer
000CHOBAThL
ANTOPUTM
BBINIOJTHEHHS
3aJlaHui.

HcnbiTeiBaeT
3aTPYJIHEHHS 10
BBIOOPY METOJMKHU
BBINOJTHEHUS
3aJaHUN.
JlomyckaeT omuoKku
MIPU BHITIOJIHCHUH
3aJIaHNM,
HapyIIEeHUs JTOTUKU
perieHus 3aaad.
UcneiTeIBacT
3aTPYAHCHHUS C
hopmyaupoBaHHEM
KOPPEKTHBIX
BBIBOJIOB.
HcneiTeBacT
3aTPyAHCHUS TIPH
000CHOBaHUH
anropuTMa
BBIIIOJIHEHHUS
3aJlaHui.

be3 3aTpynnenui
BBIOMpacT
CTaH/IapPTHYIO
METONKY
BBIIIOJTHEHUS
3aaHUN.
JlomyckaeT ommoKu
TP BBITIOJIHEHUH
3aJlaHuM, HE
HapyIarIme
JIOTUKY PEIICHUS
3a1a4
Jlenaet KoppeKTHbBIE
BBIBOJBI 110
pe3yibTaTam
pelieHus 3a/1a4uu.
OOOCHOBEIBAET X0/
penieHus 3amay 6e3
3aTpyAHEHUH.

[Ipumensier
TEOPETUYECKNE 3HAHUS
JUTSL BBIOOpa METOAMKHU
BBIITOJTHEHUS 3aJaHUH.
He nomyckaet omm6ok

MIPY BBIMOJHEHUH
3aaHUN.
CaMoCTOSTEIIFHO
aHaJIM3UpPyeT
pe3yJIbTaThl
BBITIOJTHCHHS 3aJIaHUH.
I'pamoTtHO
00OCHOBBIBAET X0/
pelIeHus 3a/1a4.

OHeHKa IO JUCHUILIMHE 3aBUCUT OT YPOBH C(bOpMHpOBaHHOCTI/I KOMHGTGHHHFI, 3aKPCINUICHHBIX 3a
HHCHHHHHHOﬁ, " IIPpCACTaBIIACT coOoi cpeaHee apHQ)MeTqucxoe OT BBICTAaBJICHHBIX OLCHOK I10 OTACIbHBIM

pe3ynbTaTam o0y4eHus (3HaHUsI, YMEHHUSI, BIIaJICHUE HABbIKAMHU).

O1eHKa «OTJIMYHO»/«3a4TCHOY BBICTABIISICTCS, €CIIM CpeHee apuPMETHICCKOE HAXOIUTCS B
uHrepaie ot 4,5 1o 5,0.
O11eHKa «XOpOIII0»/«3a4TEHOY BBICTABIISACTCS, €CIIU CpeiHee apru(hMETHIECKOE HAaXOIUTCS B
uHTepBaie ot 3,5 1o 4,4.
Or1eHKa «yI0BIIETBOPUTEIBHOY/ «3aUTEHOY BBICTABIIACTCS, €CIIU CpeIHee apudMeTHIecKoe
HaxXOJUTCS B MHTEpBaJie oT 2,5 1o 3,4.
Or1eHKa «HEYIOBIIETBOPUTEIBHOY/ «HE 3aUTEHOY BBICTABIISACTCS, €CITH CpeiHee apruPMEeTHIECKOe
HaxoauTcs B uHTepBatie ot 0 1o 2,4.

8. YueOHO-MeTOoAMUYECKOE M MATEPHAIBLHO-TEXHHYECKOE o0ecneyeHue TUCIHMILIMHBI (MOLYJIs1)
8.1. [lepeueHb OCHOBHOM U AOTMOJHUTENBHOMN TUTEPATYPhI, HEOOXOIUMOM JIJIsI OCBOCHHUSI TUCITUTLIUHBI

(Momyst)
. Komnuectso
Ne ABTOp, Ha3BaHUE, MECTO U3/AAaHUs, U3/1aTENBCTBO, IO U3aHUs y4eOHOU U
o 9K3EMILIIPOB/AIIEKTP
n/n y4eOHO-METOJUUECKOM JIUTEepaTyphl

oHHBIN anpec ObC

OcHOBHAA JJUTEPATYPA

1 Kanammnukos H. I1., MypaBbeB-CmupaoB C. C., Obmas ¢puzuka. COOpHUK

3aJJaHUI U PYKOBOJICTBO K pemienuto 3aaad, Cankr-IlerepOypr: Jlans, 2020

https://e.lanbook.com
/book/130574

CasenbeB U. B., Kypc ¢usuku. B 3 tomax. Tom 3. KBantoBast ontuka.

2 |Atomuas pusuka. @usnka TBeproro Tena. duznka aTOMHOTO siApa u

asieMeHTapHbIX yacTull, CankT-Ilerepoypr: Jlanp, 2023

https://e.lanbook.com
/book/302249

Kuwm JI. Y., Konosanos H. I1., JIesut JI. 1., Konosanos I1. H., ®u3uxa.

3 BHCKTpI/I‘-ICCTBO 1 Marac€TusM. Kpr JIEKIIHM ¢ npuMEpaMu pCIICHUA 3a1a4,

Cankr-IlerepOypr: Jlans, 2022

https://e.lanbook.com
/book/226466

4 |Berpona B. T., ®usuka. CoopHuk 3am1au, MuHck: Beinmiimas mkosna, 2015

http://www.iprbooksh
op.ru/48021.html

5 Tpynos I'. M., O0mas ¢puzuka. JlonoiHUTEIbHBIE MaTEPHAIIBI IS

camocTosiTesbHON paboThl, Cankt-IlerepOypr: Jlanp, 2019
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JlomoJHUTENbLHAA JJUTEPATYPA

IOpaitr, 2023

Bopaosckuii I'. A., Bypcuan 3. B., O6mast pusuka B 2 T. Tom 2, Mocksa: https://urait.ru/bcode/

515437

yHHuBepcuteT, 2017

Haconos A. JI., HoBuuuxuna T. U., Jlenucosa H. H., ®u3uka B npumepax u
2 |3amauax, bapHayn: AnTaiicKuil TOCYIapCTBEHHBIN MearornuecKuit

http://www.iprbooksh
op.ru/102878.html

OOyuaromuecs U3 yuciia HBaIUI0B U uil ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (FITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopmax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX

3/I0POBBSI.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «IHTepHEeT», He0OXOIUMBIX AJIs

OCBOCHHUS JUCITUTUTHHBI (MOTYJIS)

Haumenosanue pecypca cetu «MIHTepHET»

DIIEKTPOHHBIN ajpec pecypca

BupTtyanbHbie S3KCIIEpUMEHTHI

https://www.youtube.com/c/NRNUMEP
hi/playlists?
view=50&sort=dd&shelf _id=7
http://www.all-fizika.com/

Bces pusmnka

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

8.3. [lepeueHsr coBpeMeHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM

HaunmenoBaunue

DIIeKTPOHHBIN ajipec pecypca

O6pazoBarenbHble HHTEpHET-pecypchl CIIOIACY

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

EuHbIi 571€KTPOHHBINA pecypc yueOHO-METOIMYECKON JTUTEPATYPHI
CIIoI'ACY

www.spbgasu.ru

Poccwuiickast rocymapcTBeHHAss OMOIMOTEeKA

www.rsl.ru

®denepanbHbIi 00pazoBaTeabHbIN opTan "EquHoe OKHO J0cTyna K
o0pa3oBaTelnbHbIM pecypcam”

http://window.edu.ru

Hayunas snexrponnas 6ubnmorexka eELIBRARY.RU

HayuHas syiekTpoHHas
oubmmoreka eLIBRARY.RU

DIIeKTPOHHO-O0MOIMoTeYHas cucteMa u3arensersa "IPRsmart”

http://www.iprbookshop.ru/

DIIeKTPOHHO-O0MOIMoTeuHas cucteMa u3aarenbersa "FOPAUT"

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

DJIEKTPOHHO-OMOIMOTEeUHAs cucTeMa n3narenbcersa 'Jlans"

https://e.lanbook.com/

DnektponHas 6ubnmorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

Cucrema qucranimonHoro ooyuenus CII6IACY Moodle

https://moodle.spbgasu.ru/

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPU OCYIIECTBICHUH 00pa30BaATEILHOTO
mpoliecca 1o AUCHUUTUINHE, BKItoYas IepedeHb TUIIEH3MOHHOTO U CBOOOIHO PacpoOCTPaHIEMOTO

porpaMMHOTI O obecrnieucHUs

HanmenoBanue

Crnioco0 pacrpocTpaHeHHs
(JTMLIEH3MOHHOE WA CBOOOTHO
pacnpocTpaHsIeMoe)

Microsoft Windows 10 Pro

Horosop Ne 7132009689201 ot
18.12.2020r

8.5. MarepuaabHO-TEXHUYECKOE 00eCTIeUeHNEe TUCITUTIITUHBI

Cenenust 00 OCHAICHHOCTH YY€OHBIX ayAUTOPUN 1 TOMEIICHUH JII CAMOCTOSITEIbHOW PaOOTHI

HanmenoBanue y‘{e6HBIX ay'IlI/ITOI)I/Iﬁ )51 OCH&H.[CHHOCTB O60pyI[0BaHI/ICM N TCXHUYCCKHUMHU

MMOMEIIECHHUH 1711 CaMOCTOSTENbLHOM pa6OTLI

CpeacTBaMu O0y4YeHHUs




40. YueOHbIC ayAUTOPUH JJISI IPOBEICHUS
MPAKTUYECKHUX 3aHATUH, TPYIIIOBBIX H
WHMBUIYAIbHBIX KOHCYJIBTAIIUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOM aTTeCTaIiu

KoMITIeKT MynTbTHMETUHHOTO 000pyI0BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIUITHBIN
MIPOEKTOP, FKPaH, ayAN0-CUCTEMA), TOCKA, KOMILJICKT
yueOHOI MeOenH, MOIKITI0YCHHE K KOMITBIOTEPHOM
cetu CIIGI'ACY, Bbixon B MHTEpHET

40. KoMnbroTepHbIi Kj1acc

Pa6ouue mecra ¢ 1K (CTOI KOMITBIOTEPHBIH,
CHCTEMHBII 0JIOK, MOHUTOD, KJIaBUATYpPa, MBIIIIb), CTOJI
pabounii, MOIKIIFOYECHUE K KOMITBIOTEPHOU ceTH
CII6I'ACY, Beixon B Internet

40. YueOHbIC ayAUTOPUH JJIS IPOBEIACHUS
JIEKI[MOHHBIX 3aHATHH

VYyebHas ayiuTOpHs 1J1s1 TPOBEACHUS 3aHATUM
JIEKIIUOHHOI'O THUIA, KOMIUIEKT MYJIbTUMEIUMHOTO
obopymoBaHus (TIEPCOHAIBLHBIN KOMITBIOTED,
MYJIbTUMEAUNHBIN TPOEKTOP, IKPaH, ayAU0-CUCTEMA),
JI0CKa, YKpaH, KOMILIEKT y4eOHOl MebenH,
noAKI0ueHrue K komnbiorepHoi cetn CITOIACY,
BbIXOJ B MIHTEpHET

40. YueOHble ayTUTOPUU TSI TPOBEACHHUS
71a00paTOPHBIX pabOT

nabopaTopus 0OIIeH U CTPOUTEIIBHON (DU3UKH
2-s1 KpacHoapmetickas yi. 1.4

Ayn. 316

VYcTaHOBKa 71 MCCIIEA0BAaHUS 3aBUCUMOCTH
MOILHOCTH, BBIAEISIEMON B LIENIN IOCTOSTHHOTO TOKA, U
KO3 pHIIMEHTa [T0JIE3HOr0 ACUCTBUS UCTOUYHUKA OT
CHJIBI TOKA U OT BHELTHETO COIIPOTUBJICHMS. Y CTAHOBKA
JUIS NCCIIEI0OBAaHUS XapaKTEPUCTUK NCTOUYHUKA
IIOCTOSIHHOT'O TOKA. Y CTaHOBKA JUIsl U3Y4eHUs paboThl
IIOJIYTIIPOBOXHUKOBOT'O BBINPSMUTENS Y CTAHOBKA AJIs
U3Yy4eHHUs p-N nepexoia Y CTaHOBKA JUIsl U3YUEHUS
B3aMMOUHYKIIMH. Y CTAaHOBKA JUIsl OIIPEIEICHUS
MHJYKTUBHOCTHU KaTyLIKA METOJIOM pe30HaHca B
KoJ1e0aTebHOM KOHTYpE. Y CTaHOBKA JIJIsl U3y4EHUs
MarHMTHOI'O TOJISl COJIEHOU/Aa C TOMOUIBIO AaTYUKa
XOJUIA».

VYcTaHoBKa /17151 ONIpeieNIeHus YAEIbHOTO 3apsiia
3JIEKTPOHA METO/I0M MarHeTpoHa. Y CTAaHOBKA IS
OLIEHKH YZEJBbHOTO 3apsi/ia JJIEKTPOHA METOJI0M
MarHeTpoHa». Y CTaHOBKa JJisl ONpeIeNICHuUs
TOPU30HTAIIBHO M COCTABIIAIOIIEH HANPS)KEHHOCTH
MarHMTHOI'O NOJIs 3eMJIH NPU TTOMOIIN
TaHT'€HCTaJIbBAHOMETpA. Y CTaHOBKA ISt
UCCIIEIOBaHMsI MArHUTHOTO 1o 3emiu. BonbTmeTp
B7-27A

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




40. JlabopaTopus 00IIeH 1 CTPOUTEIIBHON (DU3UKH
2-s1 Kpacnoapmetickas yi. n1.4
Ayn. 316/1

YcTaHoBKa 1S MiCCNeIOBaHUs JUGPAKIINH CBETa Ha
MPSIMOYTOJILHOM IIEJIU. Y CTAHOBKA JIJII U3yUCHUS
CIIEKTPAJIBHOT'O COCTaBa HEOHOBO- T€JIMEBBIX
HCTOYHHUKOB, UCIIOJIb3YEMBIX B CBETOTEXHHUKE.
YcraHoBKa IS ONPEIeNICHHs TOCTOSSHHOW B 3aKOHE
Credana- bonpliMaHa py MOMOIIH ONTHYECKOTO
MUPOMETPA. Y CTAaHOBKA JJISI U3YUEHUS JIA3EPHOTO
W3JIy4YCHHS. Y CTAaHOBKA JUJISl U3YUYECHUS

T (PAKIIMOHHON PEIICTKU. Y CTAHOBKA JUIS
ONPEAEIICHUS JIMHBI CBETOBOM BOJHBI IPH MOMOILH
kouier; HproToHa. YcTaHOBKa 1Sl ONPENESICHUS JUTUHBI
CBETOBOM BOJIHBI IPU TIOMOIIHU AU(PPAKITHOHHOM
pElIETKU. Y CTaHOBKA JIJISl ONIPEACIICHUS
KOHIEHTPALUK pacTBOpPA caxapa M0 BPALLIECHUIO
IUIOCKOCTH MOJIIpU3aLMK. Y CTAHOBKA ISl U3YYEHHUS
MHTEHCUBHOCTH CBETA, MPOLIEIIIETO YEpe3
MOJISAPOUBI. Y CTAHOBKA JJISI UCCIEA0BAHUSI CIIEKTPOB
MOIJIOLICHUS ¥ TPOMYCKaHUs. Y CTaHOBKA JIJIst
ONpeACIICHUS JJIMHHOBOJIHOBOW I'PaHULIbI CIIEKTpa
MOJIOLICHUS U BBIYMCIIEHHE NOCTOSIHHOM [1maHka.
YcTaHoBKa 715 U3ydeHUs: aOCOFOTHO YEPHOTO TeJa.
VYcranoBKa sl ©3y4eHust BHemHero GoTorddexra

40. TTomemeHust Ui CAMOCTOSTENLHOM PaOOTHI

[Tomerenue 151 CaMOCTOSTEILHOM paOOThI
(untanbHBIN 321 OnOIMOTEeKH, aya. 217): I11K-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cucteMHbli 010K,
MOHHTOP, KJIABUATypa, MBIIIIb) C TOIKIIOUYCHHEM K
cetr «MHTepHET» U 00ecIeYeHneM J0CTyIa B
3NEKTPOHHYIO0 HH(DOPMALIMOHHO-00pa30BaTECIIbHYIO
cpeny CIIOI'ACY.

ITO Microsoft Windows 10,

Jlig naBanuaoB u i ¢ OB3 obecrieunBaroTCs CrieliMaibHbIE YCIOBUS IS IOTyYEHUS
0o0pa30BaHMs B COOTBETCTBUU C TPEOOBaHUSIMH HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB.
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