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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

TEXHOJIOTUH.

B PE3YyIbTaTC OCBOCHUA AUCHHUIIIMHBL «Dusnka» CTYACHT JOJIKCH U3YYHUTH (bl/ISI/I‘ICCKI/Ie SIBJICHUSA U
3aKOHBI IPpUPOALI, 'PAaHUIBI UX MIPUMCHHUMOCTHU, IPUMCHCHUC 3aKOHOB B BaKHEHIITNX MPAKTUYCCKUX
IMPUITOKCHUAX ; TIO3HAKOMUTLCA C OCHOBHBIMHA (1)I/I3I/I‘ICCKI/IMI/I BCJIMYMHAMU, 3HATh UX OMPCACIICHUC, CMBICJI,
CIIOCOOBI ¥ CAWHUIBI USMECPCHM; 3HATb HASHAUYCHUC U IPHUHIHUIIbLI I[CI\/JICTBI/ISI BaKHEHIITHUX (1)I/I3I/I'-I€CKI/IX

npuOOpOB.

3aﬂa‘laMI/I OCBOCHUA AUCHUIIIMHBI ABJIAIOTCS:

® U3YUYCHUC OCHOBHBIX (bHSH‘leCKI/IX HBHGHHﬁ, OBJIAJACHUC (bYHI[aMeHTaJ'IBHHMI/I IIOHATHUAMU,
3aKOHaMH1 U TCOpUAMU KJIaCCHYECKOH U COBpeMeHHOfI (bHSI/IKI/I, a TaKoKC MCTOAaMH (1)I/I3I/I‘ICCKOFO

HCCIICa0BaHUA,

® OBJIAICHUC ITpUEMaMHU U METOJaMH1 PEIICHUS KOHKPETHBIX 3aJa4 U3 pa3JIndHbIX obOnacreit

(107370478

* 03HaKOMJICHHE C COBPEMEHHOM M3MEPUTENIbHON anmnapaTypoid, GOpMHUPOBAHUE HABBIKOB
POBEICHUS (PU3MUECKOTO HIKCIIEPUMEHTA, YMEHHE BBIJEIATh KOHKPETHOE (PH3HMUECKOE COJepKAHNE B

NPUKJIAJHBIX 33/1a9ax OyIymei crenuaabHOCTH;
* U3y4YEHHE UCTOPUHU PA3BUTHUS PUKKHU.

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

HHAUKATOPAMH JO0CTUKCHUSA KOMIIeTeHIInii

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUHA

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

OIIK-1 Cnocoben
PUMEHSTh
€CTeCTBEHHOHAYYHBIC U
OOIIeNHXCHEPHBIC 3HAHUS,
METOJIbI MATEMATHYECKOTO
aHaJIN3a ¥ MOJICITMPOBAHUS
B IPOeCCHOHATIBHOMN
JIEATENHHOCTH;

OIIK-1.1 BeisBnsier u
KJIaccupuuupyer puzndeckue
WA XUMUYECKHE TPOLIECChI
poTeKaroIue Ha 00BEKTax
npodeccuoHaNbHOM
JeSITebHOCTH

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

ymeet

UCIIOJIb30BATh (dHU3HKO-MaTeMaTHYECKUI
anmapar TSt penIeHus npo0iem,

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

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

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA

OIIK-1 Cnocoben
IPUMEHSTH
€CTeCTBEHHOHAYYHBIC U
oOLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MATEMATHYECKOTO
aHaJM3a ¥ MOJICITMPOBAHUS
B PO eCCHOHATHHOM
NeSITeTTbHOCTH,

OIIK-1.2 Onpenensier
OCHOBHBIE XapaKTEPUCTUKU
¢buznyeckoro npoiecca
(sIBJIEHUSA), XapaKTEPHOT'O JJIst
00BEKTOB MpOodhecCHOHATEHOM
NeSITeIbHOCTH, Ha OCHOBE
TEOPETUYECKOTO
(9KCTIEpUMEHTAJIBHOTO)
HCCJIEIOBAHMUS

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

HCIIOJIb30BaTh
KOJIMYECTBEHHbBIE
XapaKTepUCTHKU 00bEKTa

BJajJeeT

METOJIaMU OMPEJENICHUs] KOJIWYECTBEHHbIX WU
KAYECTBEHHBIX XapaKTEPUCTHK (PUIUYECKOTO
nmporecca

KauecTBEHHbIE u
buznueckue




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

OIIK-1.3 IIpeacraBnser
bu3ndecKuil (XUMHIECKHIN)
npoiiecc (SBJICHUE),
MPOTEKAIOMINN Ha 00BEKTE
npodeccuoHanbHOM
NEeSITEIbHOCTH, BUJIC YPaBHEHUS

(i)

3HAeT
OCHOBHBIC (PU3MYECKHE 3aKOHBI WU METOJBI
(U3UKO-MaTEMATHIECKUX HCCIICIOBAHUI

yMmeer
UCIIOJIb30BATh (bu3MKO-MaTeMaTHYECKUN
anmnapar JUISE pelieHus pobiiem,

BO3HHKAKWIINUX B XOJ€ HpO(l)CCCPIOHEU'II:HOfI

NESITEIIbHOCTH; JETAIbHOCTH
BJajJeeT
HAaBbIKAMU  HUCIOJIb30BaHUSA  (PU3NYECKUX
METOJIOB B MH)KCHEPHOU MPAKTUKE
OIIK-1 Coocoben OIIK-1.4 OcymiecTBuser 3HaeT
MIPUMEHSATH BBIOOP (DMBUYECKUX U (HJTH) 0a30BbIC JUTS po¢eCCHOHATBHON
€CTeCTBEHHOHAYYHbIE U XUMHYECKHUX 3aKOHOB JIJIs NESTENIbHOCTH  (PU3WYECKHEe MPOIEeCcChl |
oOLIeMH)KEHEPHBIC 3HAHUS, |pellIeHus 3aauu SBJICHUS
METO/Ibl MaTEMATHYECKOro | mpodeccnoHanbHOM yMmeeT
aHaJIM3a U MOJICTTUPOBAHUS | ACSITETFHOCTU 000CHOBBIBAaTh TpaHUIBl MPUMEHUMOCTH H
B IIpo(hecCHOHANBLHOM HAYaJlbHBIE  YCIOBHS  JJS  Pa3IUYHbBIX
NESITEIIbHOCTH; (bu3MYECKUX MTPOLIECCOB
BJajJeeT
CIIOCOOHOCTBIO  OMNHUCHIBaTh  (hU3HYECKHE

SABJICHUSA MAaTCMAaTUUYCCKUMHU YPABHCHUAMMU.

VK-1 Cnocoben
OCYILECTBIISATH TIOUCK,
KPUTHYCCKHH aHATIU3 U
CUHTE3 UHpOpMAIUH,
IPUMEHSTh CHCTEMHBIN
MOJIXO/T JIJISL PEIICHUS
IOCTaBJIEHHEIX 3a7a4

VK-1.1 Ocymectausier
CUCTEMHO-CTPYKTYPHBIH BHIOOD
MH(OPMALIMOHHBIX PECYPCOB (B
TOM 4YHCIIe B IUPPOBOH cpejie)
JUTsE TIoUcKa nHGOpMaIuu B
COOTBETCTBHUH C ITOCTABIICHHOM
3aza4yen

3HaeT
OCHOBHBIE buznueckue 3aKOHBI IS
KPUTHYECKOTO otbopa HEo0X0 MO

nH(popMaIy, aHaIM3a U CHHTE3a aJITOPUTMOB
peuieHus

ymMeeT

OCYILIECTBIIATH MMOMCK HEOOXOTUMBIX
MH(OPMAIIMOHHBIX PECYPCOB, B COOTBETCTBUU
C MMOCTaBJICHHOM 3aaueit

BJIAJICET
HaBBIKAMH IIOMCKA HEOOXOIUMBIX
MH(OPMALIMOHHBIX PECYPCOB
VK-1 Cnocoben VK-1.2 Brigasiser 3HaeT
OCYIIECTBIISITH TIOUCK, uH(pOpPMAaIINIO, 3HAYMUMYIO ISl | OCHOBHBIE buznueckue 3aKOHBI IS
KPUTHYECKHI aHaTN3 U [IOCTaBJIECHHOH 3a0aun KPUTHYECKOTO otOopa HEOOXOIMMOI
CUHTE3 HH(POPMAIIHH, uHpopmaruu
MPUMEHSITh CHCTEMHBIN ymeert

MOJXOJT JISl PEIIEHUS
IIOCTaBJICHHEIX 337124

OCYIIECCTBIISAITh QHAU3 W CHHTE3 OTOOpaHHOU
uHpOpMANMK  JIJIT  CO3JIaHUSl  AJTOPUTMOB
peLIeHHs MOCTABIECHHOM 3a]1a4u

BJajeeT

HABbIKAMU TPUMCHECHUS (PU3UYCCKUX 3HAHHMA
JUTst 0TOOpa HE0OX0AMMO NH(pOpMaLTUN




VK-2 Cnocoben VK-2.4 CocraBnsieTr 3HAeT
OTPEACIIATh KPYT 3a7ad B | TIOCJICIOBATEIIBHOCTh mpeaMeT CBOEM po(heCcCUOHATLHOU
pamMKax MoCTaBICHHON (anropuT™) pemeHus 3a1a9n JESTSIIBHOCTH ¢ TO3MIMHA (DYHIaMEHTATbHBIX
IIEJIA ¥ BEIOUPATh €CTECTBCHHOHAYYHBIX 3aKOHOB
ONTHUMAJIbHEIE CITOCOOBI MX yMmeeT
pCIICHUs, UCXOS U3 UCIIOJIb30BaTh  IOJydeHHBbIC  (PpH3UYECKHE
JNEHCTBYIONIUX MMPABOBBIX 3HAHUS JUISt pelIeHus 3a71a4
HOPM, HMECIOIIHUXCS po(heCcCHOHATILHOM AeITeIbHOCTH
PECYPCOB U OTpaHHYCHUI BJIajieeT
(GU3HKO-MAaTEMATHYECKUM  ammapaToM  JUIs
pelleHrs  3a7ad, BO3HHKAIONIMX B  XOJC
po(heCcCHOHATILHOM eTaIbHOCTH.

3. Yka3aHue MecTa JUCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeILHON MPOrpaMMbl

Jannas qucuuruinHa (Mo/yJib) BKirodeHa B biok «/Iucuumnunst, monynu» b1.0.12 ocHoBHOM
npodeccuonansHOM 00pa3zoBaTebHOM mporpammbl 23.03.01 TexHOIOTHS TPAHCIIOPTHBIX MPOIECCOB U
OTHOCHUTCS K 00s13aTeJIbHOM YacTH y4eOHOro IIIaHa.

JlucuuIuimHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO U €CTECTBEHHO-HayyHOro IuKia. OHa
OCHOBBIBAETCS HAa 3HAHUAX, HABBIKAX M YMEHUSX, IPUOOPETEHHBIX B PE3YNIbTATE OCBOCHUS (PH3UKHU
«0a30BbIil YPOBEHbY:

Mexanuka

1. Kunematuka: MexaHUY€CKOE JIBUJKEHUE, ITYTh, IEPEMEILIEHUE, CKOPOCTb, YCKOPEHHE.
PaBHOMEpHOE U paBHOIIEPEMEHHOE JIBUKEHHUE.

2. Nunamuka: Ilepsblit 3akoH Hertorona. MHepunanbHble cucTeMbl otcyera. Bropoil 3akoH
Herotona, macca, cuna. Tpetuii 3akoH HbroToHa. 3akoH BceMupHOro TsaroteHus. 3akoH I'yka. Ummyibe.
3aKoH coxpaHeHMs uMIysbca. Knnernueckasi 1 OTEHLIMAIbHAS SHEPTUs. 3aKOH COXPaHEHUsI SHEPTUU B
MexaHuke. Pabora, MOIIIHOCTE.

MonexymsipHas ¢pusuka. TeroBbie SBICHHUS.

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

2. YpaBHEHHE COCTOSHUSA UCATBHOTO Ta3a. ['a30BbIe 3aKOHBI.

3. IlepBelii 3ak0H TepMoaAnHAMUKHU. PaboTa npu n3mMeHeHnn o0bema ra3a. BHyTpeHHss sHeprus
ueanbHOro rasa. [IpuMeHneHune nepBoro 3aKk0Ha TEPMOJUHAMUKH 11 H30MIPOLIECCOB - ArabaTHUeCKUit
npouecc. CHIOBbIE MalllMHBL, K.II.J. TEIUIOBOM MalIUHBI.

4. I3MeHeHMe arperaTHOTO COCTOsIHUS BellecTBa (TJIaBlieHHe, apooOpa3oBaHKUe, KOHICHC AL ).

DneKTpocTaTuKa

1. Dnextpuueckue 3apsabl. 3aKoH UX coxpaHeHus. 3akoH Kymnona. HanpsikeHHOCTB
INEKTPOCTATUUECKOTO 1oJIsl. CriloBble TMHUM 1o, [[puHINI Cyniepno3uyy MoJIeH.

2. PaboTa 1o nepeMereHuIo 3eKTPUIECKOro 3apsa B aIeKTpruueckoM noje. [Torenmuan.
Pa3HocTh nOTEHIIMANOB.

3. DnextpoeMKocTh. KoHIeHCATOPBI. DIEKTPOEMKOCTD INIOCKOTO KOHJEHCATOPA. DHEPIHUs
JEKTPUYECKOTO TOJIsI KOHJEHCATOPa.

3aKOHBI IOCTOSTHHOTO TOKa.

1. Cuna Toka. Conporusienue. 3akoH OMa 115 yyacTKa LIETH.

2. DnexTpoBKYyIIas cuia. 3akoH OMa Juisi 3aMKHYTOH e u.

3. Pabora u momtHOCTh TOKA. 3akoH [[xoyns-Jlenma.

MaruuTtHoe none. DIeKTpO-MarHuTHas HHAYKLHS.

1. MarautHoe none. Muaykuus MarautHoro noist. Cuna AMmepa.

2. JIBuKeHME 3apsHKEHHBIX YacTHUI] B MarHuTHOM nosie. Cuia Jlopenua.

3. MarHuTHBIN NOTOK. 3aKOH 3J€KTPOMarHUTHOM MHAYKIUU. CaMOMHAYKIMSI. DHEPIHUsl MarHUTHOTO
OIS

MexaHnuecKue 1 AIeKTPOMarHuTHbIE KoJIeOaHHs.

1. F'apmonmnueckoe kosnebanne. Matematuueckuit MasTHUK. [IpyKUHHBIN MasTHUK.

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

3. KonebarenbHblil KOHTYp. DJIEKTpOMarHuTHbIE KOJIeOaHUs, X MEePUO/I. DIeKTPOMarHuTHbIE
BOJIHBI.




OnTHka.

1. 3aKoHBI OTpaKeHUS U TIpeomiieHud cBeTa. [loHOe BHYTpEHHEE  OTpa’KeHHE CBETA.
2. JIunzsl. [TocTpoenue nzodpaxkenus B muH3ax. opmyna JTHH3HL.
3. Hucniepcus cBera. UaTepdepeHus u audpakiiys CBETOBBIX BOJIH.

KBanroBas  ¢usuka.

1. ®oToaddekrt. YpaBuenue DitHmreiHa 17151 hoTodrpdexra. DoTOHBI. DHEPTHSI, Macca, UMITYIIbC

dboToHa.

2. CtpoeHue atoma

No Mocie N — Koxa u HanmeHoBaHMe HHAMKATOPA
n/m AYIOHIHE T JOCTUKEHHS] KOMITETEHIIUU
1 [3Oxonorus OIIK-2.1, OIIK-2.6, I1K-5.4, YK-8.1
2 | Bbe3omacHOCTD KU3HEAEITENLHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
3 | Mertponorus, cTaHAapTU3AIUSI U CEPTHHUKALIHS OIIK-3.2, OTIK-3.3, OTIK-3.4, OTIK
P > CTaRAapTIEan P 5 -3.5, OTIK-6.1
4 |T'eouHpopMaIOHHBIE CUCTEMBI [1K-5.2, TIK-6.1
5 |MuTemnekTyanbHble TPAaHCTIOPTHBIE CUCTEMBbI OIIK-4.1, OIIK-4.2, TIK-5.5, TIK-3.3
6 |WudopmanroHHbie TEXHOJIOTUH HA TPAHCIIOPTE OIIK-4.1, OIIK-4.2
7 | OOm1ast aMeKTPOTEXHUKA U SJIEKTPOHUKA OIIK-1.1, OIIK-1.3




4. O0beM TUCHMILIMHBI (MOIYJISI) B 3a4€THBIX eIHHULAX ¢ YKA3aHHEM KOJIHYeCTBA aKaJleMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy 00y4almuXxcs ¢ npemnojgaBaresieM (Mo BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4aroUXCs

Kypc
W3 HuX yackl HA
Bun yuebHoit paboThl Beero MPaKTHYECKYIO
y 4acoB 1
IOATOTOBKY
KonrakrHas padora 28 28
Jlexnmonnsie 3ausaTus (JIek) 12 0 12
Jlaboparopusie 3anstus (JIad) 8 0 8
ITpaktuueckue 3ausatus ([Ip) 8 0 8
WHas koHTaKTHasi paboTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIBTAIINN TI0 KypCOBOU paboTe (TIpOeKTy),
KOHTPOJBHBIM padotam (PI'P)
KOHTaKTHas padoTa Ha aTTeCTAIMIO (cl1avya 3adera,
3ayeTa C OLICHKOM; 3allUTa KypCOBOM pa0OThI
(npoekTa); cnaya KOHTPOJIBHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIIHIO B CECCHIO 0.95 0.95
(KoHCYNBTaIUS TIEepes SK3aMEHOM U cAada ' '
Yacel Ha KOHTPOJIb 12,75 12,75
CamocTositeabHas padora (CP) 175 175
O61masi Tpy10eMKOCTh AUCHUIIIIMHBI (MO1YJIs1)
qachl: 216 216
3aYeTHhIe eIUHUIbI 6 6

5. Copep:xkanme IMCHUIIMHBI (MOAYJIS1), CTPYKTYPHPOBAaHHOE 10 pa3jeiaM (TeMaM) ¢ YKa3aHueM

OTBE€JACHHOI'0 HA HUX KOJINYeCTBA aKaAACMHUIECCKHUX YaCOB U BH/10B y‘lGﬁHLIX 3aHATHH

5.1. TemaTrueckuii MiaH JUCIUILIAHBI (MOJYIS)

KonTakTHas pabota (110 yueOHBIM

3aHATHUAM), Yac. Kon
I/IH,Z[I/IKaTOp
a
2. | mexmum 113 JIP Bcero,
Ne Pa3nensl nUCHUNINHEL ::? CP qac JNOCTHKEHU
U3 HUX U3 HUX U3 HUX ) !
Ha Ha Ha KOMIICTCHI]
peero | TPAKTH | peero | TPAKTH | pierg | IPAKTH 15051
YECKYIO YECKYIO YECKYIO
HOATro- TOATro- TOATro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. ®usnyeckue OCHOBBI
MEXaHUKH
KunemaTtuka nocrynarenbHOro OIIK-1.1,
Y BpallaTeIbHOTO JIBUKEHHUSL. OI1IK-1.2,
JluHaMuKa nocTynaTesIbHOTO OIIK-1.4,
1.1. | nBwxkenus. Pabota u sHeprus. 1 2 2 2 30 36 OIIK-1.3,
MexaHuka BpalaTeabHOTro VK-1.1,
JBUKEHUS TBEPJOTO Tela. VK-1.2,
dusuka xoaedaHnil 1 BOIH VK-2.4

2. |2 paznen. MonekynsipHast

¢u3nKa 1 TepMOIUHAMHKA




OIIK-1.1,

OCHOBBI MOJIEKYJISIPHO- OIIK-1.4,
KUHETUYECKON TEOPUH. YK-1.1,
2.1. | OCHOBBI TEPMOIUHAMUKH. 30 34 OIlK-1.2,
Cratuctudeckas pusmka. OIIK-1.3,
SIBnenus nepeHoca YK-1.2,
VK-2.4
3. |3 pa3zzmen. DaekTpudecTBO U
MarHeTh3M
OIIK-1.1,
OIIK-1.4,
DnekTpocTtaTuka. [TocTosHHBIN YK-1.1,
3.1. DIIEKTPUYECKHI TOK 30 34 OIIK-1.2,
p OIIK-1.3,
VK-1.2,
VK-2.4
MaruauTtHoe 1nose B BaKyyMe.
3akon buo-Casapa-Jlamnnaca. OIlK-1.1,
MarauTHEBIE CBOIICTBA OI1K-1.4,
BemlecTBa. [lelicTBue VYK-1.1,
3.2. | MarguTHOTO IOJIA HA 30 34 OIlK-1.2,
JIBUKYIIHECS 3aps/Ibl U TOKH. OI1K-1.3,
DneKTpoOMarHuTHasi UHIYKIIHS. VYK-1.2,
OcHoBbl Teopun MakcBeiia YK-2.4
JUTS 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,
[Tonapuzanus ceera OIIK-1.3,
VK-1.2,
VK-2.4
5. |5 paznmen. DnemMeHTHI
KBaHTOBOH (PM3UKH aTOMOB U
MOJIEKYJT
OIIK-1.2,
TemnoBoe n3nmyuenue u ero OTIK-L4,
51 3aKOHBI. BHEemHUM 10 13 835%%’
" | boroaddekt. Dpdext YK-i 1 ’
Kommnrona. VK-1.2,
VK-2.4
OIIK-1.1,
OIIK-1.4,
[TnanerapHas MOJeNb aTOMa
Bopa-Pezepdopna. dnemeHTs vR-11,
5.2 KBaHTOBOM MEXaHMKHU. 10 13 OIK-1.2,
VYpasuenue llpenunrepa OlK-13,
VK-1.2,
VK-2.4
OIIK-1.1,
. OIIK-1.2,
5.3. | DnemMeHTHI sifiepHON (U3UKU 15 16 OIK-1.4

YK-1.1




6. |6 pasmen. KonTpons 1
OIIK-1.1,
" OIIK-1.2,
6.1. |3auér 1 4 OTIK-1.4
YK-1.1
7. |7 paznen. Kontpomns 2
OIIK-1.1,
OIIK-1.2,
OIIK-1.3,
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5.1. JIexuun
Ne | HammenoBanue pazaena N
y HauMeHOBaHHE ¥ KPATKOE COJEPIKAHUE JICKIIHI
pasn Y TEMBI JIEKIIUH
KunemaTnka ocTynareabHOro M BpallaTebHOro ABUKeHHs. J(MuHaMuka
MOCTYyNaTeNbHOTO ABIKeHHs. PaboTa u sHeprusi. Mexanuka
BpAIATENBHOTO JIBHKEHHUS TBEPAOTO Tea. Dusrka Kojebanuii U BOJIH
MarepuanbHas Touka. Tpaekropus, nyTh, nepemenienue. Cucrema
orcuera. CKOpocTh, yckopenue. HopMaabHOe ¥ TaHT€HIMABHOE
Kunemarnka yckopenust. KuHemaTrka BpamareaIbHOr0 IBHKCHUS DIeMEHTaAPHbIH
HOCTYMATCIBHOTO U | 1050poT. YIJIOBBIE CKOPOCTH ¥ YCKOPEHHUE, X CBA3b ¢ aHAJOTHYHBIMH
BpaIaTeJIbHOro JAMHEHHBIMU BeanurHaMu. KoneOanus. Buapl konebanuii. apMonnueckue
BIOKeHUS. JIMHAMUKA | koneGanms. JlMHAMIKA FApMOHHUECKHX KoneGanuit. [IpyKuHHbIN,
HOCTYNaTCILHOTO MaTeMaTHYeCKUH U QPU3MIECKUM MaSTHUKU. DHEPrUs TapMOHHYECKOTO
1 nBiKeHUS. PaboTa M | oneGanns. Crnoxenne rapMOHHYECKUX KOJIe0aHMii. 3aTyXarolue 1
oHeprus. Mexannka | ppiyyycnennbie koneGanus. YIpyrue BOIHEL Y PaBHEHHE IIOCKOI 1
BpaIareIbHOTO cepuueckoii BosHbI. BonHOBOE ypaBHeHHe. CKOPOCTH M SHEPTHSI
ABWKCHUA TBEPAOTO | yipyrux BosH. Crosuune BoHbl. KoneGanus. Bujisl KojeOaHuid.
Teia. q)fBHKa Tapmonnveckue kosiebanus. JJnHaMuKa rapMOHUUECKUX KOJICOaHHIA.
KOJeOAHMH 1 BONH | []pysiHHBIi, MaTeMaTHUECKH 1 (PU3HUCCKHUIT MasSTHAKH. DHEPrus
rapMOHMYECKOTro Kosiebanus. CII0)KeHne TapMOHUYECKHUX KOJIeOaHuiA.
3aryxarlllie U BHIHYKICHHbIE KOJIeOaHus. YIIPyrue BOJIHbL. Y paBHEHHE
IUIOCKOM U chpeprueckoit BosHbL. BonHoBoe ypaBHeHne. CKOPOCTh U
SHeprus ynpyrux Bosid. CTosiume BOJIHBL.
OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM Teopru. OCHOBBI TEPMOINHAMHKH.
Craructuueckas pusmka. SIBjeHus nepeHoca
U neanbHblii ra3. YpaBHEHHE COCTOSHUSA UIEATBHOTO Ta3a. OCHOBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPHHU. 3aKOH PABHOMEPHOT'O
OCHOBBI MONIEKYIAPHO- | yacipeierieHust SHEPIHHU 110 CTENIEHsAM CBOGOb Monekyr. Temnora,
KHHETHMCCKON TCOPHH. | haGoTa 1 BHYTpeHHss SHeprus. IlepBoe HaYaIo TepMOMHAMUKH.
OcHosel TemnoeMkocTh ra3oB. AmuabaTHblii nponecc. Y pasHenue Maiiepa.
2 TCPMOTMHAMUKH. Vpasuenne Iyaccona. [Tosurponuueckue mpoueccsl. Bropoe nagano
Crarucriieckas TEPMOJMHAMMKH. DHTPONHs B TepMoauHamuke. Hepasenctso Kinaysuyca.
(usuxa. Apnenns uxn Kapro. KITJI TernoBkIx asurateneii. [IoHATHE O CTaTUCTHYECKOM
HepeHoCca pacnpenenenun. Pacipenenenne Makcsema. Pacripenenenne Bonbnmana.
Bapomerpuueckas ¢popmyna. Mzotepmsl Ban-nep-Baanbca. D dext
Jbxoyna-Tomcona. SIBnenus nepenoca. Auddysus B razax.
TemnonpoBoAHOCT Ta30B. BA3KOCTH.
DIeKTPOCTATHKA. OnektpocTaTuka. [I0CTOSTHHBIN 3JIEKTPUYECKHUIA TOK
3 [ocrostHHBIIH
AJIEKTPUYECKUMN TOK




3akon Kynona. HanpsixeHHOCTB 251ekTpuueckoro nossi. Teopema ["aycca.
Pa6oTa cuit anextpudeckoro noss. [Torenmuan. CBsa3p MexIy
HANPSDKEHHOCTHIO MO U MOTEHIHATIOM. JIM3JIEKTPUKHU U TPO-BOAHUKY B
AIEKTPUYECKOM Mosie. EMKOCTh MpoBOgHUKA. DHEPTHUS JIEKTPHUIECKOTO
nossi. Cuia toka. [TnotHocts Toka. DJIC. ConpoTuBiieHHE TPOBOJHUKOB.
3akonbsl Oma B nuddepeHnanbHoi 1 HHTeTpaibHoi Gopme. Pabora
MOIIHOCTb TOKa. 3akoH JIxoyns-Jlenna. I1pasuna Kupxroda pis
pa3BETBICHHBIX LICTICH.

MarsauTHOE I10JI€ B
Bakyyme. 3akoH buo-
Cagsapa-Jlamnnaca.
MarauTHbIe CBOMCTBA
BenecTna. [leicTBue
MAarduTHOTO I1OJIA Ha
JBUKYIIHECS 3apsIbl U
TOKH.
DJIeKTpOMarHuTHas
nHAyKUUs. OCHOBBI
Teopuu MakcBela s
3JICKTPOMArHMUTHOTO
IOJIS

MaruutHoe noJie B BakyyMe. 3akoH buo-Caapa-Jlamiaca. MaruuTHbie
CBOMCTBA BellecTBa. /[elicTBre MAarHUTHOIO OIS HAa ABMXKYLIUECS 3apsiIbl
Y TOKU. DIEKTpoMarHuTHast MHAyKuus. OCHOBBI Teopur MakcBesuia st
3JIEKTPOMArHUTHOIO OIS

OmnbiT OpcTeaa. MaruutHoe noje. MarHuTHbIA MOMEHT MaruutHas
uHaykius. 3akoH buo-Casapa-Jlannaca. [1oie npsiMoro u KpyroBoro
TOKOB. 3aKOH I0JIHOTO ToKa. HamaranueHHocts. HarnpsikeHHOCTh
MarHUTHOTO TOJIsA. Y CJIOBUS Ha TPAHULIE pa3jiesa IByX MarHETUKOB.
Knaccudukanus MarneTukoB. MarHuTHBIN rHCTepe3nc. 3akoH Ammepa.
Cuiia Jlopenua. JIBuxkeHue 3apsyKE€HHbIX YaCTUL B MArHUTHOM IIOJI€.
Pamka ¢ TokOM B MarHuTHOM mojie. MarHuTHbIi noTok. Padora,
coBeplIlaeMast py MepeMeIeHUU IPOBOIHMUKA C TO-KOM B MAarHUTHOM
nosie. Teopema ["aycca 111 MAarHUTHOrO MOTOKA. 3aKOH 3JIEKTPOMATHUTHON
unaykuun Papanes. [Ipasuiio Jlenna. Camonnaykius. BuxpeBbie TOKH.
WuaykTuBHOCTH KOHTYpa. B3aumuas unnykius. Tpancdopmatop.
DHeprusi MarHuTHOro noiisi. Buxpesoe snekrpuueckoe nose. Tok
cMenleHus1. Y paBHeHus MakcBesuia sl 3JIEKTPOMarHuTHOTO TOJIA.
DHeprusi U UMITYJIbC 3JIEKTPOMArHuTHbIX BOJIH. [lIkana
3JIEKTPOMAarHUTHBIX BOJIH.

WnTepdepennus caera.
Hudpaxus certa.
ITonsipusanus ceera

Nntepdepennus ceta. Audpaknus csera. [lonspuszanus ceera
[TonsiTvie 0 KOPIIYCKYJISPHO-BOJIHOBOM Jyanu3Me. KorepeHTHbIE BOJIHBL.
Wutepdepenius. YcioBre MakCUMyMa U MUHUMYMa HHTep(hEpeHIIuH.
WNutepdepennys B ToHKUX mieHkax. Kombua HetoTona. [IpuMenenus
untepdpepenimu. [punnun INoiirenca-Openens. 3oubl peHens.
Hudpakuus Openenst Ha KpyriaoM oTBepcTuu U aucke. Judpaxus
@paynrogepa Ha menu. ludppakunonnas pemerka. Pazpemaromas
CHOCOOHOCTh ONTHYECKUX MPUOOPOB. EcTecTBEHHBIN U MOJIIPU30BaHHBIN
cBeT. 3akoH Mamtoca. 3akoH bprocrepa. J[BolHOE TydenpenoMIICHUE.

A dext Keppa. Bpaienue nmiockocTu noiasipu3aim.

TermoBoe u3nyyeHue u
€r0 3aKOHEBI. BHeHmi

dororddexr. Idpdext

Komrmrona.

TennoBoe n3myyeHue U ero 3akoHbl. BHemHuii poroaddext. Iddexr
KomnToHa.

XapaKkTepUCTUKHU TEIJI0BOTo u3nydeHus. 3akoH Kupxroda. 3akon
Credana-bonbiimana. 3akoH cMenienus Buna. ®@opmyina Panes-Jxunca.
®opmyna [lnanka. 3akoHsl BHemHero ¢porodddexra. YpaBHeHue
OunmreitHa i poroaddexra. Ilpumenenune Gporosdppexra. Macca u
umnynsc ¢porona. JlaBinenue ceera. dp¢pext Komnrona u ero
BIIEMEHTapHask TEOPHUS.

[Inanerapuas Moaenb
atoma bopa-
Pesepdopna. DnemeHTHI
KBaHTOBOM MEXaHHKH.
VYpaBHeHue
[lIpenunrepa

[Tnanerapnas mozgens atoma bopa-Pesepdopna. DnemeHTs KBaHTOBOM
Mexanuku. Y pasHenue [llpeaunrepa

JluneiiuaTeiii criekTp aroma Bogopoaa. @opmyna bansmepa-Pundepra.
IToctynatel bopa. Onbitel @panka u ['epua. Cnektp atomMa Bogopoaa 1o
bopy. KopnyckymsipHO-BOITHOBOM Tyalli3M CBOMCTB BemecTBa. I unoresa
ne bpoits. CooTHomenue Heonpeaenennocrei I 'eitzendepra. Bomrnosas
¢byuknus. Ypasuenue lllpenunrepa. Yactuna B oqHOMEpHOM
MPSIMOYTOJIBHOM "MOTeHIINAIbHOU siMe" ¢ OECKOHEYHO BHICOKUMU
"ctenkamu". TyHHeTbHBINA 3 (DEKT.

DnEeMEeHTHI siIepHON

DJeMeHTHI SIepHON PU3UKU




¢buzukn

Meraibl, AMIEKTPUKU U TOJYIPOBOAHUKH 10 30HHON TEOPUHU.
CobcTBeHHAs U MPUMECHAsi TPOBOAUMOCTH MOIYMPOBOAHUKOB. KOoHTaKT
JBYX METAJIJIOB MO 30HHOM TEOpUH. TE€PMOIIEKTPUUECKUE SIBIICHHUS.
[TonynpoBOIHUKOBBIE TUOMABI U TPUOBI (TpaH3ucTOphl). Paszmep, coctas u
3apsiJ aToMHOTO A1pa. MaccoBoe u 3apsnoBoe yncina. Jledhekr Maccel u
sHeprus B3y sapa. CruH s/1pa ¥ €ro MarHUTHbIA MOMEHT. S1epHbIe
cuibl. Monenu sigpa. PannoakTuBHOE U31y4eHUE U €r0 BUJIbl. 3aKOH
paauoakTuBHOrO pacnazna. [Ipasuia cMemenus. 3akOHOMEPHOCTH O~
pacnana. B-Pacman. Helitpuno. ["lamMmma-usnydeHne u ero CBOMCTBa.
Pe3onancHoe nornomnienue g-uznydeHus (3¢gdexkr Méccbayspa). Mertoapl
HaOJI0/ICHUS ¥ PErUCTPAlMH PAAHMOAKTUBHBIX U3ITy4YEeHUI U YaCTHII.
SInepHble peakluy U UX OCHOBHBIC THIIBL. [lo3uTpoH. b+-Pacma.
OnexTpoHHBIN 3axBaT. OTKPBITUE HEUTPOHA. S IEpHbIE peaKuu 10
JENCTBUEM HEUTPOHOB. Peaknus nenenus anpa. Llennas peakuus
nenenus. [lonstue o ssnepHoM sHEpreTuke. Peakuus cuHTE3a aTOMHBIX
snep. [IpoGnema ympaBisieMbIX TEPMOSIICPHBIX peakiuid. Turmbl
B3aUMOJICVCTBUM 3JIEMEHTAPHBIX YaCTUL.

5.2. [lpakTuyeckue 3aHsATUs

HaumenoBanue paznena

p]:;‘)ﬂ M TEMBI MPAKTHCCKAX HaumeHnoBaHue U coiep)kaHue MPAKTUUECKUX 3aHATHH
3aHATHH
Kunematuka nocTynaTesIbHOr0 W BpallaTeIbHOTO JBMKEHUs. JluHaMuka
MOCTYIAaTeNIbHOTO ABMKeHUs. PaboTa u sHeprus. MexaHuka
BpallaTeIbHOro ABMKEHUs TBepaoro Tena. Pusuka kojaedaHuil 1 BOJIH
Pemienue 3a1a4 1o Teme: paBHOMEPHOE U HEPAaBHOMEPHOE
IpsIMOJIMHEIHOE IBHKeHue. [IBIkeHue 10 0aJlIMCTUYECKOM TpaeKTopuu.
WuepruanbHble cCCTEMbl OTCYETa, 3aKOHbl HpI0TOHA, crila TsSKeCTH, Bec
KHneMaTHKA TeJ, CUJIa YIPYrocTH, cuibl TpeHus. Mmmynbc. 3akoH coXpaHeHus
nocTynarensHoro u | MMIYIbCa. YPaBHEHHE JIBIKCHHS Tejla TIEPEMEHHOM MACChI. 3aKoH
BpAIIATENHHOTO BCEMHPHOTO TAroTeHus. ['paButanronnoe nose. Kocmuueckue ckopocTH.
nBwkenus. JuHamuka |HCHHEPIHAIbHbIC CHCTEMBI OTCUETA. DHEPIHs, PAOOTa, MOLIHOCTb.
OCTYIATENBHOTO KuneTnueckas 1 NOTEHIMAIbHAS YHEPTUU. 3aKOH COXPAaHEHUS SHEPTUU.
1 nBrKkenus. PaGoram |1 PaQHIECKOE MPEACTABICHHE SHEPTHH. Y 1ap abCOFOTHO YIPYTHX U
sHeprus. Mexanuka | HEYHPYTHX Tejl. MOMEHT CHIIBI, MOMEHT MMITYJIbCa, MOMEHT HHEPIIHH.
BpAIIATENHHOTO OcCHOBHOE ypaBHEHUE TMHAMHKH BPAIaTEILHOTO ABHKEHHSI TBEPIOTO
nBuKeHus Teeproro | Te71a. Teopema IlIerinepa. PabGota npu BpamarenbHOM JBUKECHUH.
Tena. OU3HKa KuneTtnueckas sHeprus Bpaaronierocs teaa. MOMEHT UMITyIbca U 3aKOH
koneGanuii u Bona | €0 coxpanenus. Konebanns. Bunel xonedanuii. ['apmonndeckue
KoseOaHus. J[uHaMuka rapMoHMYecKkux Kosnebanuil. [1pyKuHHBIH,
MaTeMaTH4eCKUi U (pU3NIeCKUi MasSTHUKH. DHEPryus FapMOHUYECKOTO
koseOanus. CioxeHne rapMOHUYECKUX KoeOaHuil. 3aTyxaromue u
BBIHYJICHHbIE KoJIeOaHMsl. YTIpyrre BOJIHbI. Y paBHEHUE IUIOCKOM U
cepuueckoil BoaHbl. BonHoBoe ypaBHeHHEe. CKOPOCTh U SHEPTHUS
ynpyrux BosiH. CTosiune BOJIHBI.
OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOM TeoprH. OCHOBBI TEPMOJUHAMUKH.
Craructudeckas pusuka. SIBnenus nepenoca
OCHOBEI MOTTEKYITAPHO- Pemenue 3anau: MneansHblil ras. YpaBHeHue COCTOSHUS M€AIbHOIO rasa.
KHHETHHECKOfi TeOpHH. OCHOBHOE ypaBHEHUE MOJIEKYIIAPHO-KHHETHUECKOW TEOPUH. 3aKOH
OCHOBEI PABHOMEPHOTO PacIpeIesIeHHs SHEPTHU MO CTENEHIM CBOOOIbI MOJIEKYIL.
2 TePMO/THHAMHUKI. Temnora, pabora u BHyTpeHHss 3Heprus. IlepBoe Hadano
CraTHCTHIeCKas TEpMOAMHAMUKHU. TennoeMKocTh ra3oB. AquabaTHbI IpoLecc.
dusmka. Spnennus YpasHenue Maiiepa. YpasHenue Ilyaccona. Bropoe Hauano
nepenoca TEPMOANHAMMKU. DHTponus B TepmoauHamuke. Llukn Kapuo. KITJ

TEIUIOBBIX JBurareneil. bapomerpuueckas ¢popmyna. Pacnpenenenue
Bonbrmana. M3otepmel Ban-nep-Baanbsca. Dddext [[xoyns-Tomcona.




Asnenus nepenoca. {uddysus B razax. TemmonpoBoaHOCTH Ta3oB.
Bszkocts.

DnekTpocTtaTuka. [IoCTOSTHHBIN 3JIEKTPUUECKUNA TOK
Pemenue 3agau: 3akon Kynona. HanpsskeHHOCTB 3J€KTPUYECKOTO MOJIA.
Teopema I"aycca. PaboTa cuit anexkrpudeckoro noiis. [Torenuan. Cesspb

DIIeKTpoCTATHKA. MEXy HANPSHKEHHOCTBIO TOJIS U OTEHIUATIOM. [IU3JIEKTPUKHU U [IPO-
3 ToCTOSHHEELA BOJIHUKH B DJIEKTPUUYECKOM M0JI€. EMKOCTB IPOBOHUKA. DHEPrHs
SNIEKTPUYECKUH TOK | ICKTPHYCSCKOr0 MOJIsL. Cuna toka. IlnmoraocTs Toka. JIC.
CornpoTuBiieHHE MPOBOAHUKOB. 3aKoHbl OMa B tuddepeHInanbHON 1
uHTerpasibHON (hopme. PaboTta n momHOCTh ToKa. 3akoH J[koyms-Jlenna.
[TpaBuna Kupxroda st pa3BeTBICHHBIX LIETICH.
MaruuTHOe noJie B BakyyMme. 3akoH buo-CaBapa-Jlamiaca. MarautHbie
CBOMCTBA BelIEeCTBA. J[elCTBUE MarHUTHOTO MOJIsI Ha JBHIKYLIUECS 3apsIbl
MaruuTHOE IONE B | 11 1oy, DneKTpoMarHuTHas MHAYKIHa. OCHOBBI TeOpuH MakcBena ajis
BaKyyme. 3akoH buo- | ypexrpomaruuTHoOro momns
CaBapa-Hannauca. Pemrenue 3ama4: MarHuTHbIA MOMEHT MarauTHas MHAyKLIUs. 3akoH bro-
Maruuthble CBOUCTBA | Cagapa-Jlaruiaca. [lone npsiMoro u KpyroBoro TOKOB. 3aKoH Amriepa.
BerecTsa. JeHcTBUe | Cyg JlopeHnua. J[BuKeHKeE 3apsKEHHBIX YACTUILl B MATHUTHOM HOJIE.
MardMTHOIO TIOJIl Ha | Panika ¢ TOKOM B MArHUTHOM Mojie. MarHuTHbIH NOTOK. Pa6oTa,
4 | mBwKymMecs 3apANbl U | copenaemas TIpH epEMENICHHH TPOBOIHHKA ¢ TO-KOM B MATHHTHOM
TOKH. noie. Teopema 'aycca 11t MArHUTHOTO TIOTOKA. 3aKOH 3JEKTPOMArHUTHOM
OneKTpoMarHUTHAs unaykuuu @apanes. [pasuio Jlenna. CaMouHayKIus. BUXpeBble TOKH.
uHAYKIMA. OCHOBBL | Yy nyiryHOCTS KOHTYp2. B3aumuas unykuus. Tpancopmatop.
Teopun MakcBea i | yeprys marnutHOrO 0I5, BUxpeBoe anexTprueckoe noie. Tok
SJICKTPOMArHUTHOTO | cvenenns. YpasHenns MakcBesia JUisl S€KTPOMarHUTHOTO TIOJIS.
o DHEprus ¥ MMITYJIbC 3JIEKTPOMArHUTHEIX BOJIH. IlIkana
3IEKTPOMArHUTHBIX BOJIH.
Wnurepdepennus ceera. Judpaxuus ceera. [lonspusanus cBera
Pemrenue 3anau: Murepdepenims. Y caoBue MaKCHMyMa B MEHEMYMa
Unrepepenis ceera. | 1HTEpDepentmu. Uutepdepennus B Tonkux mienkax. Kombia HpioTona.
5 Judpakuus ceera. [Tpumenenus untepdepentuu. [Ipunun [olirenca-Openens. 30HbI
Tomstpusauns ceera | Ppenens. qubpaxius OpeHeis Ha KPYTIOM OTBEPCTHH U JIUCKE.
Judpakius @payrrodepa Ha mend. JudpakinoHHas pemerka.
Pasperaromiast CiocOGHOCTh ONTUYECKUX TPUOOPOB.
TemnnoBoe n3ny4yenue u ero 3akoHsl. Buemuuii porosddexr. dpdexr
TemuoBoe usiyueHue ¥ | Kommrona.
6 | ©ro3aKoHsl. BHEIHUA | pernenye 3anau: Temmosoe usnyuenue. 3akon Credana-Bonbumana. 3akoH
(boroapdexr. Sppexr cmenienus Buna. YpaBHenue DitHmTeiina 11 Gpotorddexra. Macca u
Komnrona. uMnyise Gporona. JlaBienue ceera.
[Inanerapnas mozaens aroma bopa-Pesepdopaa. DnemMeHTs KBaHTOBOM
IInanerapHas mojens |MexaHuku. YpasHenue lllpenuunrepa
atoma bopa- Pemenue 3amau: [loctynarel bopa. ®opmyna bansmepa- Punbdepra.
7 Pesepdopaa. Dnements! | KOPIyCKyISIpHO-BOTHOBO# /{yalli3M CBOWCTB BellecTBa. I unoresa e

KBAHTOBOUW MEXAHUKHU.
YpaBHeHue
[Ipenunrepa

Bbpoiinsa. CootHomenue HeonpenenenHocrtei [ eiizendepra. Bomnosas
dbyakums. Ypasuenue [llpenunarepa. Yactuma B ofHOMEpHOM
MPSIMOYTOJIBHON "MOTEHITHATBHOM siMe" ¢ OECKOHEYHO BHICOKMMH
"ctenkamu". TyHHENbHBIN 3 DEKT.

5.3. JIJaGoparopHbie pabOThI

HaumenoBanue paznena

pJ:.;_);( U TeMbI J1a0OpaTOPHBIX HaumenoBanue u conepxanue 1a00paTOpHBIX paboT
pabot
Kunematuka Kunemaruka mocTynaTebHOTO W BPaIIaTeIbHOTO JBMKEHUs. /luHaMuka
1 OCTymaTeqbHoro u | MOCTYNATeIbHOTO JABIKeHus. Pabora u sHeprus. MexaHuka

BpamaTcJIbHOI0

BpallaTeIbHOr0 JBUKECHHS TBepAoro Tena. Ou3nka koineOaHui 1 BOJTH




JIBIDKeHMs. JluHaMuka
MOCTYIATENbHOTO
nBIKeHud. Pabora u
sHeprus. Mexanuka
BpaIlaTeJIbHOTO
JIBIKEHUSI TBEPIOTO
Tena. Ouszuka
KOJIeOAHHMI U BOJIH

JlaGopaTopHbIie paOOTHI:

Omnpenenenre oObeMa IIITUHIPA TPHU TOMOIIH I TAHTCHITUPKYJISL.
OmnpeneneHne yCKOpEHUs] CBOOOIHOTO MMaICHHS TPHU TOMOIIIN
MaTeMaTHIeCKOTO MasTHUKA

OmnpeneneHre MOMEHTA HHEPIIMU C TIOMOIIBIO MasiTHUKAa MakcBeria
W3yueHne OCHOBHOTO ypaBHEHHUS JMHAMUKHU BPAIIATEIILHOTO TBU)KCHUS

OCHOBBI MOJIEKYJISIPHO-
KUHETHUYECKON TEOPUH.

OCHOBBI MOJIEKYJIAPHO-KMHETUUYECKOI Teoprun. OCHOBBI TEPMOJINHAMUKH.
Cratuctuueckas ¢pusuka. SIBnenus nepesoca

OCHOBBI OrnpezenieHne yHUBEPCAIbHOM ra30BOM MOCTOSIHHOM U IJIOTHOCTH BO3/1yXa
2 TEPMOANHAMUKH. B IIOMCLICHUH.
CrarucTuueckas Onpenenenne OTHOLIEHHS TEIUIOEMKOCTEHN BO3/1yXa
dusuka. SIpneHus Onpenenenne kKodhdUIIUEHTA BI3KOCTH B CPEIHEH JIIMHBI CBOOOTHOTO
nepeHoca mpoOera MOJISKyYJ BO3/IyXa
OnextpocTaTuka. [I0CTOSHHBIN 3JIEKTPUUECKUNA TOK.
HccnenoBanue 3aBUCMMOCTH MOIIIHOCTH, BbIIEISIEMON B LIENU
BHeKTPOCTaTHf(a' MOCTOSTHHOTO TOKa, M K0A((UIIHEHTA TTOJIE3HOTO JICHCTBUS UCTOYHUKA OT
3 HOCTO’IHHI’EH CUJIBI TOKA Y BHEILIHETO CONIPOTHUBIICHHUSL.
SJICKTPUECCKUN TOK | J3vyenpe paGoThI SEKTPOHHOM JTaMITHL.
N3yuenue npolieccoB 3apsiiKu U pa3psAKU KOHIEHCATOpa.
MarauTHOE IoJje B MarnuTHoe noje B Bakyyme. 3akoH buo-Capapa-Jlamiaca. MaruutHbie
BaKyyMe. 3akou buo- CBOICTBa BCIIECTBA. I[eﬁCTBHe MAarauMTHOI'O ITOJIA Ha ABMKYIIHECH 3aps/ibl
Cagapa-Jlamiaca. Y TOKU. DJIEKTpOMAarHuTHasi WHIYKITHUS.
Maruuthble cBoiictBa | Onpesesenre ropu30HTAIbHON COCTABJISIONICH HAMIPSKEHHOCTH
BeniecTBa. [leictBue | MArHUTHOIO IT1OJIA 3emutd pY MOMOIIU TaHTE€HC-TAIbBAHOMETPA.
MAardHuTHOTI'O II0JII Ha I/I3MepeHHe HAIpPsPKCHHOCTU MAariHuTHOT'O I10JISI Ha OCHU KPYT'OBOT'O TOKaA
4 | mBWXKylIMecs 3apsabl U
TOKHU.
DneKTpoMarHuTHas
UHAYKIMS. OCHOBBI
Teopun MakcBemia s
AJIEKTPOMAarHUTHOTO
oJIs
Wnurtepdepennus creta. udpaxnus ceera. [longpuzanus cera
Mutepdepenuns coeta. Onpenenenre AJIMHBI CBETOBOM BOJIHBI IIPU MOMOIIH Kojiel] HproToHa
5 Aubpakuys ceera. HccnenoBanue BOJTHOBOIO MOJISE KOTE€PEHTHBIX HCTOUHUKOB
llonspusaws ceera Onpenenenre JJIMHBI CBETOBOM BOJHBI C IOMOILBIO OUIIpU3Mbl PpeHenst
TennoBoe n3nmyyeHue u ero 3akoHsl. Buemnuii poroaddexr. dpdexr
TemoBoe usiyyeHue ¥ | Kommrona.
g | CTO 3aKOHBL Bremmni N3ydeHne 3aBUCUMOCTH HEPT€TUYECKOW CBETUMOCTH HAarpeToro Tejaa oT
boroapdexr. Sppexr TEMIIepaTyphl U IJTUHBI BOJIHBI.
Komnrona. W3zyuenue BHemHero ¢porodddexra
HHaHeTapHa;[ MOJIENIb HnaHeTapHaﬂ MOACTb Bopa-Pe3ep(1)op)1a
aroma Bopa- N3ydeHne cnekTpalbHOTO COCTaBa HEOHOBO-TEINEBBIX HCTOUHUKOB,
7 Pegepq)()pﬂa_ neMeHThbl | HCIIOJIB3YEMbBIX B CBETOTCXHHUKE.

KBaHTOBON MEXAHUKHU.
YpaBHeHue
[lIpenunrepa

HccnenoBanue CEKTPOB MOTIIOMICHUSI U POTTYCKaHUSI.
Omnpenenenne JITMHHOBOJIHOBOW TPAHUIIBI CIIEKTPA TOTJIOMIECHUS 1
BbIUHCIIeHNE nocToSHHOU [[manka.

5.4. CamocrosTenpHas paboTa o0ydaromuxcs

Ne | HaumeHoBanue paznena .
ConeprxkaHne caMOCTOSITEIFHON paboThI
pa3ll| JUCUMIUIMHBI U TEMbI
1 Kunematuka KunemaTtuka nocrynaTtesbHOT0 ¥ BpallaTelbHOTO ABMXKEHUA. [[nHaMuka




MOCTYIATEeIbHOTO H
BpaInaTeJIbHOTO
JIBHKCeHUSA. J(mHAMMKa
MOCTYIATEILHOTO
IBWKeHus. Pabora u
sHeprus. MexaHuka
BpaIaTeJIbHOTO
JIBIDKCHHSI TBEPJIOTO
Tena. duzuka
KoJIeOAHHMI U BOJIH

MOCTYIATEILHOTO ABMKeHUs. PaboTa u sHeprus. Mexanuka
BpalllaTeIbHOTO ABMKEHHsI TBepAoro Tena. Ousnka koneOaHui 1 BOJIH
Brmonuenune N/13. BeimoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
nabopaTopHoOi paboTe

OCHOBBI MOJIEKYJISIPHO-
KHUHETUYECKOU TeOpHH.

OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON Teopun. OCHOBBI TEPMOJNHAMUKH.
Cratuctuyeckas ¢pusnka. SIBneHus nepesoca

OCHOBEI Brimonnenue MJ13. BoinonHeHnue pacy€ToB U BBIMOIHEHUE OTYETA 110
TEPMOJIUHAMUKH. nabopaTopHoi pabore
Craructuueckas
buzuka. SABneHuUs
nepeHoca
DJIeKTpOCTaTHKA. OnexrpocraTka. [10CTOSIHHBIN 271€KTPUYECKUI TOK
TocTosHHbIH Brimmonnenue NJ13. BoimonHeHue pacy€ToB U BBIMOIHEHUE OTYETA 110

BJIEKTPUYECKUI TOK

nabopaTopHoi paboTe

MaruauTHoe noJsie B
BakyyMme. 3akoH buo-
Cagapa-Jlamnaca.
MaruuTHbIE CBOMCTBA
BelecTna. /leicTBue
MarHuTHOTO TOJIS Ha
JBIDKYIIHUECS 3apsiabl U
TOKH.
DneKTpOMarHuTHas
uHIyKIUsS. OCHOBBI
Teopun MakcBema s
AJIIEKTPOMATrHUTHOTO
TIOJIst

Marnutnoe nosne. 3akon buo-CaBapa-Jlamiaca. MarHuTHbIE CBOMCTBa
BenlecTBa. JleficTBre MarHUTHOIO MOJISL Ha IBUXKYILIUECS 3apsiibl U TOKU.
DnexTpoMarHuTHas HHAYKIMs. OCHOBBI TeOpUU MakcBesia s
AJIEKTPOMAarHUTHOTO TOJIS

Boinonnenue 1J13. BolnosiHeHne pacy€ToB U BBINOJIHEHUE OTUYETA 110
nabopaTopHoi paboTe

WnTepdepennus caera.
Hudpaxus certa.
ITonsipusanus ceera

UnTepdepenius ceera. Audpaxmus csera. [lonspuzanus ceera
Boinonnenue 1J13. BoinosiHeHne pacy€ToB U BHINOJIHEHUE OTYETA 110
nabopaTopHoi paboTe

TermoBoe u3nyyeHue u
€r0 3aKOoHEBI. BHeHui

dororddexr. dpdext

Kommrona.

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

Boinonnenue 1J13. BoinosnHeHne pacy€ToB U BBINOJIHEHHUE OTUYETA 110
nabopaTopHoii pabote

IInanerapHas Mmozenb
atoma bopa-
Pesepdopna. DnemeHTHI
KBAaHTOBOU MEXaHUKH.
YpaBHeHue
[Ipenunrepa

[Tnanerapnas moaens atroma bopa-Pesepdopna. DnemeHTs KBaHTOBOM
Mexanuku. Y pasHenue [llpeaunrepa

Beimonaenue MJ13. BeimosHeHne pacd€TOB U BBIITOJIHEHUE OTUETA 11O
nabopaTopHoOi paboTe

DIIEeMEHTHI SAepHON
buzuku

DJeMeHTHI SAepHON PU3UKU
Boinonnenue 1J/13. BolnosiHeHne pacy€TOB U BBIIIOJIHEHUE OTUETA 110
nabopaTopHoii pabote




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

[IporpamMMoi AMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIIMOHHBIX 3aHATHHI, HA KOTOPBIX
JTA€TCs1 OCHOBHOM CHCTEMAaTU3UPOBAHHBIN MaTEpUall, U IPAKTUYECKUX 3aHATHN, IPEANOIaratonux
3aKpeIieHre U3YYeHHOTro MaTepuana u (opMUpOBaHHE, Y 00YUaIOIIUXCS, HEOOXOAUMBIX 3HAHUN, YMEHUN U
HaBbIKOB. Kpome Toro, BaykHEHIINM 3TarioM U3y4eHHs IUCHUIUIMHBI SBJISIETCS CaMOCTOsITeNIbHAs paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YE€HHE TEOPETUUECKUX BOMPOCOB IO BCEM TEMaM JAUCIUIUINHBL;

-IIOJIrOTOBKA K JIA0OPATOPHBIM 3aHSTUSIM;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K YK3aMEHY.

3a510roM yCHeIHOro OCBOEHUS ATON AUCLUUIIIIMHBI SBJISIETCS 0053aTeNbHOE OCEHICHHE
JICKIMOHHBIX U MPAKTUUECKUX 3aHATHUH, TaK KaK MPOMYCK OJHOrO (TeM 0oJjiee, HECKOIbKUX ) 3aHATUH MOKET
OCJIOKHUTH OCBOCHHE Pa3/eIIOB Kypca.

[Tpuctynas Kk U3y4eHHUIO JUCHUTUIMHBIL, HEOOXOIUMO B TIEPBYIO OUEPEIb O3HAKOMHUTbHCS
conepxkanueM PILJ] nist cTyieHTOB 04HOM (OPMBI O0YUEHUS, a TAK)KE METOAMYECKUMH YKa3aHUSIMU 10
OpraHM3al1 CAMOCTOSATEIbHON PaOOTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

[Ipu noAroToBKE K NPAaKTUYECKUM 3aHATUSAM U B paMKaX CaMOCTOSITENIbHOM pabOThI 110 U3YyUEHUIO
JUCHUTUTMHBI 00y4JaromuMcsi He00X0IUMO:

-IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMIOHHOM 3aHSATUU MaTEPHUAII U JOIOJIHUTH €ro ¢ y4eTOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;

-IIPU CaMOCTOSITEIbHOM M3Y4E€HHH TEOPETUYECKOM TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

-BBINOJHUTD ITPAKTUYECKHE 3aJaHUSA B PAMKaX U3y4acMOU TEMBI;

-OTBETUTH Ha KOHTPOJIbHBIE BOIPOCHI IO TeME, UCTI0Nb3ys MaTepuaiisl @OC, n1bo rpymnnoBsie
VHJVBHIyAJIbHBIC 33JIaHUsL, IOATOTOBJICHHBIE ITPENIOIABATEIIEM;

- IOArOTOBUTHCS K IIPOMEXKYTOYHOM aTTECTALIUH.

WTtorom usyueHus IUCHUIUIMHBI SBJISETCS dK3aMEeH. DK3aMEH IPOBOAUTCS MO PACIHCAHUIO CECCUU.
®opma npoBeaeHUs 3aHITUsI — ycTHass. CTyIeHTHhI, He MPOLIEAIINE aTTECTALUIO N0 IpaUKy ceccud,
JIOJKHBI JINKBUINPOBATh 33JJ0JKEHHOCTh B YCTAHOBIICHHOM IOPSIAKE.

7. OnleHOYHbIE MATEPHUAJIBI VISl IPOBEIEHUS] TEKYIIEro KOHTPOJIsSl YCIIeBAeMOCTH U MPOMeKYTOUYHOM
arrecTalMu 00y4aroIMXCcs M0 AUCHUIINHE (MO1YJIIO)

7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUITINHBI

Kon u HanmeHoBaHue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
HMHJUKATOpa KOHTPOJIUPYEMOMN

n/m (Momyms) KOMITETEHLIH cpencraa

KunemaTtuka nocrynaresnbHoro u
BpallaTeabHOro ABMKeHus. JluHamuka
1 |MOCTYMATENLHOTO IBIKEHNS. Pabora u
SHeprus. MexaHnka BpalaTeaIbHOro
IBUKEHMs TBepAoro Tena. dusuka
Kose0aHui 1 BOJIH

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

Y CTHBIN 0npoc, TECTHI,
peleHue 3ana4d

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON
o |Teopuy. OCHOBBI TEpPMOJMHAMUKH.
Cratuctnueckas pusuka. SIBneHus
epeHoca

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

Y CTHBIN 0npoc, TECTHI,
penieHus 3aaaqy

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

3 OnekrpocTtaTuka. [locTOsIHHBIM
AJIEKTPUYECKHUMN TOK

Y CTHBIN OIPOC, TECTHI,
peLeHus 3a1a4

4 | MarauTHoe nose B Bakyyme. 3akoH buo- OIIK-1.1, OIIK-1.4, YK-1.1, |YcrtHblit onpoc, TECTHI,




Cagapa-Jlaniaca. MarHutHble CBOMCTBA
BemecTBa. /leiicTBue MarHuTHOTO MOJIS Ha
JBYDKYIIAECS 3apsiibl U TOKH. OIIK-1.2, OIIK-1.3, YK-1.2,
DnekTpoMarHuTHas UHIYKIUSA. OCHOBBI VYK-2.4 PCLICHIA 3a1a1
Teopun MakcBesia AJis 2JIeKTPOMAarHuTHOTO
oJIs
HNutepdepennus cera. udpakius ceera. OIK-1.1, OIK-1.4, YK-1.1, VY CTHBIN Onpoc, TECThI
) OIIK-1.2, OIIK-1.3, YK-1.2, ’ ’
[Tonapu3zanus ceera pelieHue 3aaa4
YK-2.4
TennoBoe U3JIy4yeHUe U €ro 3aKOHBI. OIK-1.2, OIIK-1.4, OTTK- VY CTHBIN Onpoc, TECThI
6 . 1.1, OIIK-1.3, YK-1.1, VK- ’ ’
Buemnwnii pororddexr. Ipdext Komnrona. perieHue 3a1a9
1.2, VK-2.4
[Inanerapnas monens aroma bopa- OIIK-1.1, OIIK-1.4, VK-1.1, VerHbiif onpoc, TecTbI
7 | Pesepdopna. DnemMeHTHI KBaHTOBOU OIIK-1.2, OIIK-1.3, YK-1.2, ’ ’
MexaHuku. YpasHenue Llpenunrepa YK-2.4 pelIetHe sajad
8 | Dnemenmst stepHOi drsKH OIIK-1.1, OIIK-1.2, OIIK- | YcTHbI ONIPOC, TECTHI,
1.4, YK-1.1 pelieHue 3aaa4y
9 |3auér OIK-1.1, OTIK-1.2, OITK- Tectupoanue.
1.4, VK-1.1
OIIK-1.1, OIIK-1.2, OIIK-
10 |Ok3amen 1.3, OIIK-1.4, YK-1.1, YK- |TectupoBanue
1.2, YK-2.4

7.2. TunoBble KOHTPOJIbHBIE 3aJaHHsI UJIM MHBIE MaTepUalIbl TEKYILIEr0 KOHTPOJI YCIIEBAEMOCTH,
HEOOXOMMBIE /IJIs1 OLICHKH 3HAHWH, YMEHUI M HAaBBIKOB U (MJIM) OIBITA TPO(ECCHOHANBHOM NesTeTbHOCTH,
XapaKTEpU3YIOIIMUX ATAIbl (POPMUPOBAHUS KOMIETEHIIUN B IIPOLIECCE OCBOCHUS IUCLUILIMHbI

Jis ipoBepku c(hOPMHUPOBAHHOCTH MHIUKAaTOpa AocTrxkeHus komrereHmu OITK-1.1, OITK-1.2,
OIIK-1.3, OIIK-1.4, YK-1.1, YK-1.2, YK-2.4:

3anauu

1. Ilyns neTUT TOPU3OHTAILHO U NOMAJAET B LIAP, 3aKPEIJICHHbI HA HEBECOMOM KECTKOM CTEPIKHE,
u 3acTpeBaeTr B HeM. Macca nynu B 1000 pa3 MeHblie Macchl mapa. PaccrosiHie oT ieHTpa mapa 0 TOUKH
nozseca |=1 m. HaiiTu ckopocTb myiu, eciiu cTep)KeHb OTKIOHMIICS Ha 30°.

2.Ilon neiictBuem kacatenbHoM cuibl 10 H, MaxoBuk octanaBiuBaercs, cienaB 20 000poToB.
MaxoBHK cuuTaTh OJHOPOIHBIM JucKoM. Panuyc nucka R=20 cm, macca m=2 kr. HaliTu HauanpHYIO
4acTOTY BpalleHHUS.

3. O0py4 Maccoii 2 kr u pagnycoM 20 cM BpamaeTcs 1mo 3akony ¢=t3 -5t2+6t-2. HaiiTu MOMEHTHI
cuiibl uepes lc, 2 ¢ u 4 ¢ nocie Havyana BpameHusi. OTBETUTh YCKOPSIOLIUE WIIK TOPMO3SIINE STH MOMEHTHI.

MonexymsipHas pU3uKa 1 TEpMOIMHAMHKA

4.0npenenuTh yIeNnbHYIO TeIIoeMKOCTh ra3oB: He, Ne, Ar, H2, 02, N2, CO2, C2H50H, CH4,
NO2.

5.11pu n30TepMUYECKOM pacIIupeHnu 00beM raza ypenauuuics B 3 paza. Ha ckonbko u3MeHHII0Ch
JIaBIICHUE, €CJIM HavyajabHOE AaBlieHre ObL10 420 xI1a?

6.ITpu Y@ o0nydyeHun 1ByxaTOMHOrO ra3a fasienue ysenuuuiaocsk co 100 kIla no 150 kIla. Kakas
JI0J1s1 MOJIEKYJI T'a3a pacrnanach?

7. Ilpu anuabaTHOM C:kaTHH 2 MoJielt KuciiopoJia Oblia coBepiieHa padora 415,5 JIx. Bo ckonbko
pa3 yBenuuuiioch nasieHue raza? Koneunas temnepatypa 300 K.

DNEKTPUUYECTBO U MarHETU3M

8.Yertsipe 3apsina 1=02=2 uKun, q3=04=4 aKx HaxonsaTcs B BEpIIMHAX KBaJipaTa co CTOpoHOit a=10
cM. Halitn HanpsKeHHOCTh M IOTEHIMAI AIEKTPUYECKOTO MOJI B LIEHTPE KBaipara.

9. Yetsipe 3apsina 1=02=2 uKun, q3=04=4 aKn HaxonsaTcs B BepIIMHAX KBaJpaTa co CTOpoHOI a=10
cM. Haiftu HanpsKeHHOCTh M MOTEHIIMAI SJICKTPUUECKOTO T10JIsl B CEPEIMHE CTOPOHBI 3-4.

10. Yetsipe 3apsana q1=02=2 uKn, q3=g4=4 uKuxn HaxoasaTcs B BEpIIMHAX KBaJIpaTa CO CTOPOHOM
a=10 cM. HaiiTu HanpspkeHHOCTh M MOTEHIMAN 3JIEKTPHUYECKOTO IMOJIsl B CepeIuHe CTOPOHBI 2-3.

11./1Ba Bo3nymHbIx koHaeHcaropa Cl= C2=6 Mk® coearHEHBI NIOCIEN0BATENBHO U 3aPsSKEHBI 10
paszHoctu notenimaioB U=100 B. Ha ckonbko U3MEHUTCS SHEPTUSI CHCTEMBI, €CJTH HE OTKITIOYast




KOHJIEHCATOPbI OT UICTOYHHKA, MEXKIY IUIACTUHAMU MIEPBOTr0 KOHAEHCATOpa BBECTU AUDIIEKTPHUK C
JTUAJICKTPUIECKON MPOHUTIAEMOCThIO £€=57

12.Bons(dpamoBas crimpans snekTpudeckoit sammnodku mpu t=20°C umeet conpotusieHue R=35,8
Owm. Kakora Oynet Temmneparypa t2 HUTH JIaMIIOYKH, €CJTU TIPU BKJIIOUEHUH B ceTh ¢ HanpsbkeHuem U=120 B
o HUTH uaeT Tok 1=0,33 A? TemnepaTypHbIii K03 GUIIMEHT CONTPOTUBIICHUS BoJib(ppama a=4,6-10-3 K-1.

13.B ueHTpe KBaipaTHOM paMKH ¢ TOKOM MarHuTHas uHAykuus pasHa 0,1 mTin. Haittu Benuuuny
TOKa B IIPOBOJIE PAMKH, eciH e€ nepumeTp paseH 40 cm.

14.113 meaHOrO IIpoBoa ceueHueM S=1 Mm2 cenanu KoJblo JIuHo# 1=251,3 cM 1 HoaKIFounIn K
HMCTOYHHKY TOKa ¢ HanpspkeHneM U=240 B. HaliTu MarHuTHy10 MHAYKIIMIO B IICHTPE KOJIbIIA.

15.Yepe3s kaTymiKy, MHIYKTUBHOCTb KoTopoil L=21MI H, TeueT TOK, N3MEHSIIOITUICS CO BPEMEHEM T10
zakony I=10sin(wt), roe 10=5 A, ©=2n/T u T=0,02 c. Haiitu 3aBUCHMOCTH OT BpeMeHH t 3.11.c.
CaMOMHJIYKIUH €1, BOBHUKAIOIIEH B KaTyIlIKe U MUHUMAJIbHOE 3HAaYeHHE ATOH 3.J1.C. €imin.

Bonnosas onTrka

17.B onbrte FOHra oTBEpCTHS OCBEIAINCH MOHOXPOMATHIECKUM cBeTOM (A=500HM).

Paccrosiaue Mexxay orBepcTussMu 0=1MM, paccTossHEE OT OTBEPCTHi 10 AKpaHa 2,5 M. Haiitu
MOJIO’KEHUE TPEX MEPBbIX CBETJIBIX MOJIOC.

18.ITocrosiHHast qudpakunoHHoM pemeTku d=1mxm. Kakyro pasHOCTb IIHH BOJTH AL MOKET
pa3penuTh 3Ta pemieTka B ooaactu cuHux nydeil (A=400HM) B ClieKTpe TPETHET0 MOPsAKA, €CIH IIUPUHA
peuieTku a=2,5¢cMm?

OcHOBBI KBaHTOBOM U aTOMHOM (pU3UKH

19. Kakoii nirHe BOJTHBI COOTBETCTBYET MAKCUMYM U3JIy4YEHHUs TOBEPXHOCTU MaXOTHON 3eMIIH MPU
ee Temneparype t=27°C?

20. ITpu puurenbHOM 00Iy4eHUH cepeOpsiHOM MJIaCTUHKHM CBETOM OHAa IpUOOpeTaeT noTeHnuan 3,3
B. Haiitu nnuHy BOJIHBI ¥ SHEPTHUIO Mafalomux (OTOHOB, K KAKOMY JIMana30Hy OTHOCUTCS JJIMH BOJH
OTHOCUTCSI 3TO U3nyueHue?

21. Onpenenure neproabl BpallleHUs 3JIEKTPOHA Ha MEPBbIX Tpex bopoBckux opourax.

7.3. CucreMa OLleHUBaHMS PE3yJIbTaTOB 00YUYEHHS 110 AUCHUIIIMHE (MOIYIIIO) IIPH MPOBEACHUH TEKYILETO
KOHTPOJIS| YCTIEBAEMOCTH

Onenka 3HaHUA:

«OTJIMYHOY (3aUTEHO) - CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HaHUS 110 BCEM pa3JieaM
JUCLIUIUIMHBL, @ TAK)KE [0 OCHOBHBIM BOIPOCAM, BBIXOSIINAM 3a MIPEAEIBI
y4eOHOI1 porpamMmsl;

- TOYHOE HCII0JIb30BaHNE HAYYHON TEPMUHOJIOTUN, CHCTEMAaTHYECKH TPAMOTHOE
Y JIOTUYECKH ITPABUIIBHOE U3JI0KEHHE OTBETA HA BOIPOCHI;

- IIOJIHOE U ITyOOKO€ YCBOEHHE OCHOBHOM U JIOMOJHUTEIBHOM TUTEpaTyphl,
PEKOMEHI0BaHHOM pabouelt MporpaMMoii 1o JUCUUIUIMHE (MOIYJIIO)

YMEHHUSL:

- YMEET OPUEHTHUPOBATHCS B TEOPUAX, KOHLIETILIUAX U HAIIPABJICHUAX
JUCLUIUIMHBI U JaBaThb UM KPUTUYECKYIO OLICHKY, UCIIOJIb3YSl HAyYHbIE
JOCTUXKEHUS IPYTUX JUCLMILIUH

HaBbIKU:

- BBICOKHUI YpOBEHb C(hOPMHPOBAHHOCTH 3asIBJIIEHHBIX B paboueil mporpamme
KOMITCTEHITU;

- BJIaZIe€T HaBbIKAMHU CaMOCTOSITENIbHO U TBOPUYECKHU PEIIATh CII0KHbBIE
po0GJIeMbl U HECTaHAAPTHBIE CUTYaLIUN;

- IPUMEHSIET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOANKHU BBIMOTHEHUS
3aJlaHui;

- TPaMOTHO 0OOCHOBBIBAET X0/ PEIICHNUS 3a/]1a4;

- 0e3ynpeyHo Bia/ieeT HHCTPYMEHTapUeM Y4eOHOM NUCHUIUIMHBI, YMEHHE €ro
3¢ (HEeKTUBHO UCTIOIB30BaTh B IOCTAHOBKE HAYyYHBIX M MPAKTUYECKUX 3a]1aY;

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO YYaCTBYET B
IPYIIIOBBIX 00CYKACHUAX, BBICOKUN YPOBEHb KYJIbTYpPbl HCIIOJTHEHNUS 3aaHUI




Orneska
«XO0pOoII0» (3a4TEHO)

3HaHUS:

- IOCTaTOYHO MOJIHBIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 10 JUCLUIUINHE;

- YCBOEHHE OCHOBHOM M JIOTIOJIHUTEIBHON JIUTEPATYPhI, PEKOMEHIOBAHHOMN
paboueii mporpaMMoi o AUCHUILIUHE (MOYITIO)

YMEHHUSL:

- YMEET OPUEHTUPOBATHCSA B OCHOBHBIX TEOPUSX, KOHLEHIUAX U HAIIPABJICHUAX
JUCHUIUIIMHBI U 1TaBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTHUIO, JIMHIBUCTUUECKU U JIOTUUECKU
MPAaBUIIHLHO M3JIaraeT OTBETHl Ha BOIPOCHI, YMEET JIeaTh 000CHOBAHHBIC
BBIBO/IBI;

- BJIaZICET UHCTPYMEHTApHUEM IO JUCLUIUINHE, YMEHUE €0 UCII0Ib30BaTh B
MIOCTAHOBKE U PEIICHUU HAYYHBIX U MPO(PECCUOHATBHBIX 3aa4

HaBbIKH:

- CaMOCTOATENbHAs paboTa Ha MPAKTUYECKUX 3aHATHUSAX, yIACTUE B TPYIIIOBBIX
00CYXIeHUSIX, BBICOKHI YPOBEHb KYJIbTYPHI HCIIOIHEHHS 3aJaHHIA;

- CpeIHHI ypOBEeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpaMmme
KOMIICTCHITU;

- 0e3 3aTpyIHEHHI BRIOUPACT CTAaHIAPTHYIO METOIUKY BBHIIOJIHEHUS 3a/1aHHI;
- 000CHOBBIBAET XOJ1 PEUICHHUS 3a1a4 0e3 3aTpyIHEeHUH

Onenka
«YIOBIIETBOPUTEIIHHO
(3auTeHO)

3HAHUS:

- IOCTAaTOYHBIA MUHUMAaILHBINA 00bEM 3HAHHH 10 JUCIUILIMHE;

- YCBOEHHE OCHOBHOM JIUTEpaATyphl, PEKOMEHIOBAHHON paboyeil mporpaMmoii;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTHH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOIPOCHI, yMEHUE JCJIaTh BHIBOJIBI 0€3 CYIIIECTBEHHBIX
(1115 (03

YMEHHUS:

- YMEET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHLIENIUAX U HAPABICHUIX
10 JUCLUUIUIMHE U JaBaTh UM OILICHKY;

- BIIQJICET MHCTPYMEHTapUEM y4eOHON JUCIUILINHBI, YMEHUE €TO HCIIOJIb30BATh
B PEILLICHUH TUITOBBIX 3a]1a4;

- YMEET MO/ pyKOBOJICTBOM IPEINOIABATENS PeIIaTh CTAHIAPTHBIC 3a4a4K
HAaBBIKU:

- paboTa 1moj; pyKOBOJCTBOM IIPETO/IaBaTENsl HAa MPAKTUUECKUX 3aHSATHUSX,
JIONTYCTUMBIN YPOBEHB KYJIbTYPBI UCIIOJTHEHHUS 3a/IaHUM;

- JIOCTATOYHBIN MUHUMAJILHBIN YPOBEHBb C(HOPMHUPOBAHHOCTHU 3asIBJICHHBIX B
paboueit mporpamme KOMITETEHIIHIH;

- UCTIBITBIBAET 3aTPYAHECHUS TIPH OOOCHOBAHHUH QJITOPUTMA BBHITIOJTHEHUS 3a/IaHUM

Onenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHUSA:

- (pparmeHTapHbIEC 3HAHUS IO TUCIUIUINHE;

- OTKa3 OT OTBETA (BBIOJHEHUS TUCbMEHHON paboThI);

- 3HaHHE OT/AEIbHBIX HICTOYHUKOB, PEKOMEHIOBaHHBIX paboyeil mporpaMmon 1o
JTUCIUIUINHE;

YMEHHUS:

- HE yMEEeT UCIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJ4ue rpyObIX omuOoK

HaBbIKU:

- HU3KUI YPOBEHB KYJIbTYPBI HCIIOJIHEHUS 3a/1aHNN;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asBJICHHBIX B paboyeil mporpamme
KOMITCTEHITU;

- OTCYTCTBHUE HaBBIKOB CAMOCTOSITEILHON PadOTHI;

- He MOKeT 00OCHOBATh AIITOPUTM BBITIOJIHEHUS 3aJaHUIN

7.4. TeopeTndeckre BOIPOCH U MPAKTHUECKUE 3aJaHUs ISl IPOBEACHUSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI U HaBBIKOB U (MJIHM) OMbITA MIPOPECCHOHATBHON
JESITeIbHOCTH, XapaKTEPU3YIOLINX ATaIlbl (POPMUPOBAHUS KOMIIETEHIMI B IPOLIECCE OCBOCHMUS
00pa3zoBaTeNbHON MTPOTPAMMBI




7.4.1. TeopeTudeckre BOIPOCHI JJIsl POBEICHHS TPOMEKYTOUHOM aTTECTAIlMH 00yYaroInuXCs

[IpumepHbIe TeOpeTUUECKHE BOIIPOCHI sl TPOBEACHUS TPOMEKYTOUHOM aTTeCTalli 00y4aromuxcs

1. MarepuanbHas Touka. KuHeMaTnieckue XapakTepUCTUKU: TPACKTOPHS, TyTh, IEPEMENICHUE,
CKOPOCTh M YCKOPEHHE; ONpeieNIeHUE U CBsI3b. PaBHOMEpPHOE, YCKOPEHHOE U 3aMEJIEHHOE IBUKEHHE.

2. PaBHONIEpEMEHHOE IBUKEHUE, IPUMEP — IBUXKEHUE TeJa, OPOIIEHHOTO MOJT YIJIOM K TOPU30HTY.
. Kunemaruka BpamareiabHOro JBuxkeHus. BEKTOpBI yrioBOM CKOPOCTH U YCKOPEHUSI.
. YrnoBble KHHEMAaTHYECKHE XapaKTEePUCTUKU U UX CBA3b C TMHEHHBIMHU.
. [IpyHIIMIT OTHOCUTENIBHOCTH, ITpeoOpa3oBanus ["anues Uit CKOPOCTH M YCKOPEHUSI.
. Onementsl CTO. [Toctynatsl. [IpeoOpa3oBanue BpeMeHH U KOOpAUHATHL. THTEpBaI.
. OnemenTtbl CTO. [TocTynarsl. PelIsITUBUCTCKUI UMITYJIBC, PEISTUBUCTCKAS SHEPTHUS.
. 3aKOHBI TMHAMHMKN MaTepHaIbHOU TOYKH. (3akoHbI Hpl0TOHA).

9. Buzbl cuii: BCEMUPHOTO TATOTEHUS, TSKECTU. JIBUKEHUE 01 IEHCTBUEM CUJIbI TshKecTU. Bec.

10. Cuia ynpyroctu, e€ npupojaa u pacu€t. Moayns FOnra. Jlehopmaruu. Jlmarpamma HanpsiKeHUs
nedhopmaruu.

11. Umnynsc. UMnynbe cuiibl. 3aKOH COXpaHEHUs UMITYJIbca. [10THBIN UMITYIbC CUCTEMBI TEJI.

12. 3akoH coxpaHeHus1 UMITyJIbca. Y iap. Pacuér ckopocTeit Tel mpu 1eHTpaTbHOM aOCOIOTHO
HEYIIPYroM yAaape.

13. 3akoH coxpaHeHus: umnysbca. Y aap. Pacuér ckopocteil Ten npu 1eHTpaibHOM abCONMIOTHO
YIIPYTroM yaape.

14. Pabora. PaboTa nepemMeHHOM cuiibl. MOIITHOCTb.

15. KoHcepBaTuBHbIE 1 HEKOHCEPBATUBHBIE CUJIBI UX paboTa. [loTeHnanbHas sHeprusl.

16. Kunernueckast saneprus. [lonHas sHeprusi, 3aKOH COXpaHEHUs SHEPTUH.

17. Bpamenue tBepaoro tena. [lorsitue momenTa cuiibl. OCHOBHOE YpaBHEHUE TUHAMUKHI
BpAaILlaTEIbHOTO ABUKECHHUS.

18. MoMeHT uHepLuu, OIpeeIeHUe U IpUMep pacuera AJis 0JHOpoAHbIX Ten. Teopema IllTeiinepa-
['tolirenca.

19. MoMeHT uMnynbca, 3aKOH COXpPaHEHHUsI MOMEHTA UMITyJIbCa IIPU BpPAIlEHUH TBEPJOTO TeNa.

20. PaGora npu BparieHuu TBepaoro tena. Kunerndeckas sHEPTUs BPaIIaroOIIero Tea.

21. Hentp macc, onpezaenenne. LleHTp Macc Kak TOUKa MPUIIOKEHUS CHIIBI TSDKECTH (IMTOTEHIIMATIbHAs
SHEPTUsl CHIIbI TSHKECTU CUCTEMbI MAaTEPHANIbHBIX TOUYEK U MOMEHT CHUJI TSXKECTH).

22. neanbHbli ra3, mapaMeTpsl HealbHOTO ra3a. 3akoH ABorajapo u Knaneiipona-Meneneesa.
H3onponeccel.

23. CpenHee 4uCIIO CTOJIKHOBEHUH MOJIEKYJ, CPEIHSS ITTHHA CBOOOIHOTO TIpodera.

24. SIsnenus neperoca. Aubdysusa. Koabdbunuent nuddyszun.

25. SIsnenus neperoca. TemnonpoBoaHocTs. KoaduimeHT TemionpoBoHOCTH.

26. SlBnenus nepenoca. Bsaskocts. Koadduument Bsazkoctu.

27. IloBepxHocTHOE HaTskeHHe. CMaunBaHue. KanwuisipHble sBIIeHUS.

28. CpenHsst sHEprusi MOJIEKYJIbI HJI€aIbHOIO Ta3a, cTeneHu cBo0oabl. Teopema bonbiiMana o
pacnpeesIeHny SHEPTHH 110 CTETIEHSIM CBOOO/IBI.

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

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

31. Annabaruueckuii mpouecc, ypaBHeHue, koagpguuueHt I[lyaccona.

32. Tennosble MamuHbl. Bropoe Hauano TepMoarHaMuky. [IpuHIMI paboThl TEMIOBBIX MaIIHH.

33. Huka KapnHo, K 3TOro nuknia.

34. TlousTue 06 0OpaTUMbIX U HEOOpaTUMBIX Iporeccax. JuTponus. Hepasenctso Knaysuyca. K
LUKJIA pealbHBIX TEIJIOBBIX MAlINH.

35. 3akoH Kynona. Hanpsok€HHOCTB 3JIEKTpOCTaTHYECKOro NoJis. [[puHIun cyneprno3uuyu s
BEKTOPA HANPSLDKEHHOCTH 10JIs. JIMHUM BEKTOpa HAaNPSHKEHHOCTH.

36. PabGoTa cun anekTpocraTudeckoro nosis. Teopema o HUPKYISIIIUKI BEKTOPAa HANIPSKEHHOCTH.

37. llorenmman. [TpuHuun cyneprno3uivu s MoTeHIraia.

38. CBs13b MEXAY HANPSHKEHHOCTBIO AJIEKTPOCTATUYECKOTO MOJIS U MOTEHIIUATIOM.
DKBUIMOTEHIUATBHBIE TOBEPXHOCTH U UX CBOMCTBA.

39. IloTok BeKTOpa HAPSYKEHHOCTU. DJIEKTpOCTaTHUECKasl Teopema ['aycca.

40. [lonstpHble U HEMOJISIPHBIE IUAJIEKTPUKH. J{M3neKTprudecKkas NpOHUIAEMOCTb U
BOCIIPUMMYHUBOCTb.
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41. BekTop noaspu3alii U BEKTOP SJIEKTPUIECKOTO CMEIICHUS.

42. Cernerosnextpuku. [Ipsmoit u oOpaTHbIif Tbe303dekT. [[puMeHeHne mbe303JIeKTPUKOB B
TEXHUKE.

43. IIpOBOIHUKH B JIEKTPOCTATUUECKOM T0JI€. DIEKTPOCTATHUECKASI MHIYKIHS. Y CIOBUSA
paBHOBECHS 3aps10B HA IPOBOJAHUKE.

44. EmMkoctb nmpoBoaHuKa. [lnockuit konaeHcatop. [lunuaapruyueckuii u chepuueckuit
KOHJIEHCATOPBI.

45. CoequHEeHHs] KOHJIEHCATOPOB.

46. DHeprusi CUCTEMBI 3apsA0B. DHEPIHUs 3apsHKEHHOTO MPOBOAHUKA U KOHIEHCATOPA.

47. Dueprus sneKTpocTatudeckoro noss. O0beMHas MI0THOCTh SHEPTUH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSTHHOTO ToKa. Cuiia Toka. [1moTHOCTh TOKA.

49. DnextpoaBmxkyias cuia. Hanpsokenne Ha ydactke nenu. 3akoH OMa 1jid yJacTKa IeIu.
CornpoTuBieHre MpoBOAHUKOB. 3akoH Oma B quddepennmnanbaoi hopme.

50. PaGota u MontHOCTH TOKa. 3akoH [[xoyms — Jlenna. 3akon Jxoyns — Jlenna B
nuddepernranbHon hopme.

51. 3akon Oma 7151 HEOAHOPOHOIO YYacTKa IEMU U 3aMKHYTOM 1IeIH.

52. IlpaBuna Kupxroda.

53. MaruautHoe nose. OnbIT Opcreaa. MarHUTHBIIT MOMEHT KOHTYpa ¢ TOKOM. MHaykius
MarHuTHOTO TOJIA.

54. 3akon buo — CaBapa — Jlarutaca u yacTHBIE Clly4ad €ero NnpuMeHeHus. JINHMY MarHUTHOM
UHIYKIUU.

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

56. MarauTHoe€ 1oJje CoJICHOMU1a U TOPOUIa.

57. 3akoH Ammnepa.

58. Cuna Jlopenna.

59. JIBurkeHue 3apsKEHHBIX 4aCcTUL B MArHUTHOM I1OJIE.

60. Dddexr Xomna.

61. KoHTyp ¢ TOKOM B MarHUTHOM IOJI€.

62. Pabora, coBepiaemasi mpy repeMeIieHnd MPOBOAHNKA C TOKOM B MAarHUTHOM TIOJIE.

63. Teopema ["aycca 151 mOTOKAa MAarHUTHOW MHTYKIIUH.

64. MarnuTHble cBoiicTBa BeuecTBa. ['unoreza Ammnepa. Bektop HamMarHu4MBaHus.

65. HanpsikeHHOCTh MarHUTHOTO 1OJIsl. MarHUTHasi IPOHUIIAEMOCTh M BOCIIPUMMYKBOCTD.

66. MarHuTHbIE MOMEHTBI aTOMOB U MOJIEKYII.

67. JlnamMmarHeTuKy U napaMarHeTHKH.

68. deppoMarHeTHKU, UX CBOMCTBA U PUMEHEHHE.

69. SIBneHne >MeKTPOMarHUTHOM MHAYKIIMU. 3aKkoH uHAYKIuu dapanes. [Ipasuio Jlenna.

70. SIBnenne camouHyKIuK. MHIYKTUBHOCTD MPOBOJAHKUKA. THIYKTHBHOCTh COJICHOM/IA.

71. SIBnenne B3aumHou nHAYKIMU. Toku dyko. Tpanchopmarop.

72. DHEprusi MarHUTHOTO TIOJISI.

73. BuxpeBoe anektpuueckoe nose. [lepBoe ypaBueHne Maxkcsernia.

74. Tok cmenienusi. Bropoe ypaBHeHue Maxkcesa.

75. IlomHas cuctema ypaBHeHUid MakcBesa.

76. DneKTpOMarHuTHbIE BOJIHBI M UX CBOWCTBA.JHEPrHUs, IEpPEHOCHMasl 3JIEKTPOMAarHUTHON
BoJHOM. Bexktop YMoBa — [loliHTHHTa.

77. KorepeHTHbIE BOHBL. ONTHYECKAs! IJIMHA TYTH U ONTUYECKast pa3HOCTh X0/1a BOJIH. Y CIIOBUE

MaKkCHMyMa U MUHUMYyMa UHTephEpEeHLINH.
78. Metoap!l HaOM0AeHNs UHTeppepeHunu. IHTepdepeHns B TOHKUX MJICHKaX.
79. Konbua Herorona. [Ipumenenne nurepdepeHuu cpera.
80. ITpunmun I'roiirenca — @penens. 30HbI OpeHers.
81. Judpaxuus Ha KpyTrJIoM OTBEPCTUU U JIUCKE.
82. ludpaxius Opaynrodepa Ha OHOM 1mIeTH, TUPPAKITHOHHAS PEIIeTKa.
83. Jlucmiepcus u pasperiaromniasi CmocOOHOCTh ONITHUYECKUX MPUOOPOB.
84. EcTecTBeHHBIN U MOJSAPU30BaHHBIN cBeT. 3akoH Matoca.
85. Ilonsipu3anus npu OTpaXEeHUH U MpeIoMIIEHNH. 3akoH bprocrepa.
86. [IBoitHoe nyuenpenomienue. IlonspusanuoHHble yCTpoOiiCTBa.
87. TennoBoe U3ITy4yeHHE U €T0 XapaKTepUCTUKH. AGCOMOTHO YepHoe Teno. 3akoH Kupxroda.



88. 3akonnl Ctredana — bonpiiMana u Buna.

89. ®opmyna Panes — J[xxunca. «YnerpaduoneToBas» katactpoda.
90. ®opmyna I1nanka.

91. OnTuyeckas TUPOMETPHS.

92. Buemnuii potodddHeKT u ero 3akoHbl. Y paBHEHUE DUHINTEHHA.
93. Macca u umnynbsc poroHna. J/[aBieHue cera.

94. Ddpdext Komnrona. KopmyckynsipHO — BOJTHOBOH JTyaau3M.

95. Monens atroma Tomcona u Pezepdopaa.

96. CrnekTtp aToMa BOJIOpO/A.

97. Teopus bopa.

98. BonHoBBIE cBOlicTBa MUKpodacTuil. Popmyina ne-bpoins. Judpakiuys 371eKTPOHOB.
99. Ilpuniun HeonpeneaeHHOCTeH [ elizeHbepra.

100. BosnoBas ynkius u ee cBoiicTBa. YpapHenue llpeaunrepa.
101. KBanToBBI€ Unciia. ATOM BOJOpPOJa B KBAHTOBOM MEXaHUKE

7.4.2. IlpakTHueckue 3aJaHus AJs IPOBEACHMS IPOMEKYTOUHOM aTTecTalluy 00yJaroumxcs

1. 3aBUCUMOCTH POUICHHOTO TEJIOM IYTH S OT BpeMeHH t naercs ypaBHeHueM S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. Haligute cpeiHIOI0 CKOPOCTh U CpeIHEe YCKOPEHHE Telia 3a TIEPBYIO,
BTOPYIO U TPETHIO CEKYH/IbI €r0 IBHKCHHUS.

2. C GamHu BbICOTOM h =25 M ropr30HTaIBHO OPOLICH KAMEHBb CO CKOPOCThIO VX =15 M/c.
Kakoe Bpems t kamenb OyneT B aBmxkeHnn? Ha kakom pacctosiauu | OT ocHOBaHUs OalllHK OH YIajeT Ha
3eminto? Kakoii yros coCTaBUT TpaeKTOpHS KaMHS C TOPU30HTOM B TOUKE €r0 MaJeHUs Ha 3eMJII0?

3. KameHb OpoIIeH TOPU30HTAILHO CO CKOPOCThIO VX =15 m/c. Halinute HopMansHOE U
TaHTeHIMAJIbHOE YCKOpPEHMs KaMHs yepe3 BpeMms t = 1 ¢ mocie Havana JBUKEHUSI.

4. Koneco, Bpamasck paBHOYCKOPEHHO, JJOCTUTIIO yrioBoi ckopoctH 20 paxn/c uepe3 N=10 06
nocse Hayana BpauleHus. Haliqure yriioBoe yckopeHue Koieca.

5. 3aBUCUMOCTbH MPOUACHHOTO TEJIOM ITyTH TI0 OKPYKHOCTH PAANyCcoOM =3 M 3a1aercs
ypaBaenueM S=At2+Bt (A=0,4 m/c2, B=0,1 m/c). Onpexnenure it MOMeHTa BpeMeHu t = 1 ¢ nociie Havasia
JBUKEHUS YCKOpeHue: 1) HopManbHOE; 2) TaHT€HIMAIbHOE; 3) TIOJIHOE.

6. Teno CKOJIB3UT MO HAKJIOHHOM TJIOCKOCTH, COCTABJISIFOLIEH C TOPU30HTOM YToJi 45 rpaaycos.
[poiias nyts S = 36,4 cM, Teno npuodpeTaer ckopocTh V =2 m/c. Haligute ko puumneHt Tpenus tena o
TUTOCKOCTb.

7. C 6amnu BeicoToi H = 20 M ropu30HTaIBHO cO CKOPOCTHIO 10 M/c OporieH KaMeHb Maccon
m=400 r. npeneOperas CONPOTUBIEHUEM BO3/1yXa, ONPEAEIUTE 111 MOMEHTa BpeMeHu t = 1 ¢ mocne Havana
JIBUKEHUS: 1) KHHETUUECKYIO DHEPIHIO; 2) NOTEHUUATbHYIO SHEPTHIO.

8. [lyns maccoit m = 15 r, nersias ropu30HTAIBLHO CO CKOpocThio V =200 m/c omnaaer B
Oa/uTMCTHYECKUI MassTHUK JTiHOM | = 1 M u Maccoit M = 1,5 kr u 3actpeBaet B HeM. OnipeieuTe yroi
OTKJIOHEHUS] MAasTHUKA.

9. CrinoniHOM OAHOPOAHBIN AUCK CKATBHIBAETCS 0€3 CKOJIBKEHHS C HAKJIOHHOM IIIOCKOCTH,
oOpasytormeii yroi aibda ¢ ropuzoHToM. OnpeenuTe JMHEHHOe YCKOPEHHE a JTMCKa.

10. Hanummure ypaBHeHHE rapMOHUYECKOT0 KoleOaHusl TOUKH, €clu ero amiuuryaa A = 15 cm,
MaKCHUMaJIbHasi CKOPOCTh KoJeOmrorieiics Toukun 30 CM/c, HavanbHas ¢aza 10 rpaaycos.

11. OnHopoanslit Auck paanycoM R =20 cM Kosae0aeTcst 0KOI0 TOPU30HTATBHON OCH,
npoxosiiei Ha pacctostaun | = 15 ¢M ot nenTpa aucka. Onpenenure nepuoa T KonebaHui AUCKa
OTHOCHTEIIBHO 3TON OCH.

12. Maccy m = 5 T a30Ta, HaxO/ISIIYIOCS B 3aKPBITOM cocyzie o0bemMoM V = 4 11 ipu Temneparype
t1=200 C, marpearoT 1o Temreparypsl t2 = 400 C. Haitnure naeienus pl u p2 rasza jgo u mocie
HarpeBaHusl.

7.4.3. IlpuMepHbIe TEMBI KypCOBOM paboThI (TipoeKTa) (IpH HATHYNHN )
KypcoBbie npoekTsl(paboThl) yueOHBIM IIJIAHOM HE MPEIyCMOTPEHBI

7.5. Metoanyeckne Matepuasl, OIpeIesSoIne MPOLeaypsl OLIEHUBAHNS 3HAHUN, YMEHHI, HABBIKOB 1
(unu) onbITa MPO(hEeCCUOHATBLHON e TeNIbHOCTH, XapaKTepU3yIoIKe 3Tarnbl (OPMUPOBAHHS KOMITETEHIIUI
[Iponienypa npoBeieHNs MPOMEKYTOUHON aTTECTAlMH TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH
pernamenTupyercs [lonoxeHneM o TEKyIeM KOHTPOJIE YCIIEBAEMOCTH U MTPOMEKYTOYHON aTTEeCTalluN

obOyyJaroruxcs o nmporpammam Beiciiero oopazosanust CIIOIACY. IIponenypa onieHUBaHUS
(dopMHpOBaHUs KOMIIETEHIIMI TPU MPOBEICHUN TEKYIIETO0 KOHTPOJIS MpuBeeHa B mynkre 7.3 PII/I.



TunoBbie KOHTPOJIbHBIE 3aJJaHKS UM UHBIE MAaTEpHUAJIbl TEKYILETO KOHTPOJIS TpuBeneHbI B myHkTe 7.2 PII/I.
TunoBsie MpaKTUYECKUE 3aJaHUS JIJIs1 TPOBEICHUS TPOMEKYTOUHOM aTTECTAllUK MPUBEIEHBI B yHKTE 7.4.2
PIT/I. ITpomexyTouHast aTTecTalusl MO JUCITUIUIMHE PpoBOoaUTCS B (hopme 3adeta (1 Kypc) u sk3amena (1
Kypc). B sx3aMeHannoHHbIN OUIET BKIIIOYEHO /IBa TEOPETUUECKUX BOIIPOCA U MPaKTUUECKOE 3ajaHue,
COOTBETCTBYIOILIME COJIEPKaHUIO0 (POPMHUPYEMBIX KOMITETEHIMI. DK3aMeH IPOBOAUTCA B YCTHOM (opme.
J1J1s MOATOTOBKH 110 3K3aMEHAIMOHHOMY OHIIETy OTBOIUTCS 60 MUHYT.

7.6. Kputepuu oneHuBanus ¢hOPMUPOBAHHOCTH KOMIIETEHIIMN TIPY TPOBEICHUH IPOMEKYTOUHOU

aTTecTaluu
YpoBeHbL OCBOCHUS U OLIEHKA
Onenka Ouenka
«HEYJIOBIICTBOPHUTENb | «ymoBiaeTBoputesibH | OLEHKA «XOpOIIO» OLneHKa «OTJIIMYHO»
HOY o»
«HE 3a4TCHOY «3a4TECHOY
VYpoBeHb ocBoeHUsT | YPOBEHb OCBOCHUS | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIIUU KOMIIETEHIIUH KOMIETEHIINH
«HEJOCTATOYHBII. «TIOPOTOBBII. «TIPOJIBUHYTBIN». «BBICOKUI».
Kommereniun ge Kommerenmn Komnerenimmn Kommerenmn
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hOpPMHUPOBAHBI.
3HaHug oTCyTCTBYIOT, |  CdopMUpoBaHbI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsI U HaBBIKU HE | 0a30BbIE CTPYKTYPHI | CHCTEMHBIC. YMEHHUS | apryMEeHTHPOBAHHBIE,
Kprtepun chopMHUPOBAHBI 3HAHUN. Y MEHHS HOCSIT _ | BeecTopontme. Ymenus
OLICHUBAHMS (bparMeHTapHbI U pPEeNpOAYKTUBHBII YCIIEIITHO
HOCSIT XapakTep, MPUMEHSIFOTCS K
PENpPOAYKTUBHBII MPUMEHSIOTCS K PEIICHUI0 KaK
Xapakrep. PEILIEHUIO TUTTOBBIX TUTIOBBIX, TaK U
JemoHcTpupyercs 3aJlaHuM. HECTaHAapTHBIX
HU3KHUI YPOBEHb JleMoHCTpHpYyeTCS | TBOPYECKHX 3aJaHHIA.
CaMOCTOSITENIbHOCTH JOCTATOYHBIH JlemoHcTpupyercs
MPAKTUIECKOTO YPOBEHB BBICOKUI YPOBEHb
HaBBIKA. CaMOCTOSTEJIBHOCTU | CaMOCTOSTEIbHOCTH,
YCTOMUYHBOTO BBICOKAsl aJalTHBHOCTh
MPaKTUYECKOTO MPAKTHYECKOTO HaBbIKa

HaBBIKA.




OO0yuaromuiicst OOGyuarommiics OO6yuaromuiics OO0yuaromuiicst
JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPHUPYET: JIEMOHCTPUPYET
-CyIIIECTBCHHBIC -3HaHUS -3HaHUE U -riry0oKue,
npo0esbl B 3HAHUAX TEOPETUYECKOTO MIOHUMaHHe BCECTOPOHHHE U
y4eOHOTO MaTepuana; MaTepHana, OCHOBHBIX BOIIPOCOB [ apryMEHTHPOBAaHHBIC
-IOTTYCKAIOTCS -HETOJTHBIC OTBETHI | KOHTPOJMPYEMOTO | 3HAHHS MPOrPAMMHOTO
NPUHIUIHATIBLHBIE Ha OCHOBHBIE o0bema MarepHana;
OLIMOKY IIPU OTBETE | BOIPOCHI, OIIMOKHU B POTPaMMHOTO -TI0JIHOE TTOHUMaHHe
Ha OCHOBHBIE OTBETE, Marepuania, CYIIHOCTU U
BOTIPOCHI OuMIIeTa, HEI0CTaTOYHOE - 3HaHUS B3aUMOCBS3H
OTCYTCTBYET 3HAHHE U MMOHUMaHHE TEOPETUYECKOTO paccMaTpUBaeMbIX
MMOHUMaHHE CYIIHOCTH marepuaia MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX IOHATHUH U M3JIaraeMbIX -CII0COOHOCTD TOYHOE 3HAHHE
KaTeropui; BOIIPOCOB; YCTAQHABJIMBATh U | OCHOBHBIX IOHATUH, B
-HEMIOHUMAaHHe -HEyBEpPEHHBIC U OOBSICHATB CBSI3b | paMKax 00CyX/IaeMbIX
SHALUS CYIIIHOCTH HETOYHBIC OTBETHI | MPAKTHUKU U TEOPHH, 3aJJaHN;
JIOTIOJTHUTEIBHBIX | Ha JOMOTHUTEIbHbIC BBISIBIISITh -CII0COOHOCTD
BOIIPOCOB B paMKax BOTIPOCHI. POTHBOPEYHS, yCTaHaBJIMBATh U
3a/laHuil ousera. npo0JieMbl U OOBSICHATH CBSI3b
TEHICHINH NPaKTUKHA U TEOPHH,
pa3BUTHS, -JIOTHYECKU
-TIpaBHJILHBIC U MOCJIeI0BATEIbHEIE,
KOHKpPETHBIE, Oe3 cofiepKaTeNbHbIe,
rpyOBIX OMHNOOK, KOHKPETHBIC U
OTBETHI HA MCUEPIIBIBAIOIINE
HIOCTaBJICHHBIE OTBETHI Ha BCE 3aaHUs
BOTIPOCHI. ounera, a TaKxKe
JIOTIOJTHUTEIIbHBIE
BOTIPOCHI
9K3aMeHaTopa.
[Ipu BBITIONIHEHUHU OO6yuaromuiicst OObyuaromuiics Obyuaromuiics
MPAKTUIECKOTO BBITTOJTHUIT BBITTOJTHU MPABUIIHLHO BBITOIHUII
3aaHus OmeTa PaKTUYECKOe MPAKTUIECKOE NPaKTUYECKOE 3a/1aHNe
oOyuarouiics 3ajjaHue Oumera ¢ 3ajiaHue Ousera ¢ ounera. [Tokazan
IIPOIEMOHCTPHUPOBAT | CYIIECTBEHHBIMH HEOOJIBIITNMU OTJIMYHBIC YMEHHUS B
HE/I0CTaTOYHBIN HETOYHOCTSIMHU. HETOYHOCTSIMH. paMKax OCBOCHHOTO
YPOBEHb YMEHUII. Jomyckatores [Tokasan xopomue | y4yeOHOro MaTepuaa.
[IpakTuyeckue OLIMOKH B YMEHUS B paMKax Pemraer
3aJJaHUs He COJIepKaHUU OTBETa OCBOEHHOTO IPEeUI0KEHHbIE
BBINOJIHEHBI U pelIeHun yueOHOro NpaKTUYEeCKHE 3aaHus
YMEHUS OOyuaromuiics He MIPAKTUYECKUX MmarepHaa. 6e3 ommnooK
OTBEYAET Ha BOMPOCHI 3aJaHUH. [TpenyiosxeHHbIE OTBeTni Ha Bce
ounera npu [Tpu oTBeTax Ha MPaKTUYECKHE JIOTIOJTHUTEJIbHbIE
JIOTIOJTHUTEIIBbHBIX JIOTIOJTHUTENbHBIE | 3a/JaHUs PEIICHBI C BOIIPOCHI.
HABOJIAIINX BOIIPOCAX BOMPOCHI OBLJIIO HEOONIBIINMU
IpernoiaBaTes. JIOIYIIIEHO MHOTO HETOYHOCTSIMHU.
HETOYHOCTEH. OtBerni Ha
OOJIBLITMHCTBO
JIOTIOJTHUTEIBHBIX

BOITPOCOB.




BJIaJJCHHUC
HaBbIKaMH

He mosxet BrIOpaTh
METOIUKY
BBITIOJTHCHUS
3aJlaHu M.
JlonmyckaeT rpyobie
OLIMOKY Npu
BBITIOJIHCHUH
3aJIaHUi,
HapyLIAIIINUE JTOTUKY
penieHus 3aiay.
Hemaet
HEKOPPEKTHBIC
BBIBOJIBI.

He moxer
000CHOBATh
ITOPUTM
BBIITOJTHCHUS
3aJJaHUN.

HcneiTeBacT
3aTPyAHECHHS 110
BBIOOPY METOJTUKH
BBIIIOJHEHUS
3aJIaHHil.
HomnyckaeT omuoku
MIPH BBITTOJIHEHUHT
3aJIaHUi,
HapyILIEHUS JIOTUKU
penieHus 3aaad.
UcnbiTeiBaeT
3aTPyAHECHHUS C
(bopmynHupoBaHUEM
KOPPEKTHBIX
BBIBOJIOB.
WcnbiTeiBaeT
3aTpyaHEHUS MPU
000CHOBaHUH
alnropuTMa
BBITTOJHEHUS
3aJIaHHil.

bes 3aTpynnenuit
BBIOMpaET
CTaH/IapTHYIO
METOJTUKY
BBITIOJTHCHU A
3a/1aHUM.
JlommyckaeT ommoKu
IIPpU BbBIITOJIHCHHUN
3aJaHuM, HE
HapylIaIue
JIOTHKY PeIICHHUs
3a1a4y
[lenaer KoppekTHbIE
BBIBOJABI 110
pe3yipraTam
peleHHs 3a/1a9u.
OO0OCHOBEBIBAET X0/
pelieHus 3anaq 6e3
3aTpyAHCHUMN.

[Ipumenser
TEOPETHYCCKUE 3HAHUS
JUTSI BBIOOpAa METOUKH
BBITIOJTHEHUS 3aJJaHUI.
He nonyckaer ommnbox

MIPY BBITIOJTHEHUHT
3aJaHHM.
CaMOCTOSTEILHO
aHAIN3UPYET
pe3yabTaThl
BBITIOJTHEHUS 3aJJaHHH.
I'pamoTtHO
00OCHOBBIBAET XOJ
perieHus 3aiay.

OmeHka 1Mo JUCHUTUIMHE 3aBUCHT OT YPOBHS CPOPMHUPOBAHHOCTH KOMITETCHIINH, 3aKPEIUICHHBIX 32
JTMICIATUTMHOM, ¥ TIPEJICTaBIsET co00i cpeqHee apu(MeTHIeCKOe OT BEICTABICHHBIX OLEHOK MO OTJSIbHBIM

pe3yabTaTaM oOy4deHus (3HaHUS, YMEHUs, BIaJCHIUE HABBIKAMU).

OreHKa «OTIMYHOY/«3a4TEHOY BBICTABIISICTCS, €CJIA CpeiHEe apu(PMETHICCKOE HAXOIUTCS B
uHTepnaie ot 4,5 1o 5,0.
OreHKa «XOpOIII0Y/«3a4TCHO» BBICTABIISICTCS, €CIIH CpeIHee apu(PMEeTHIECKOe HAXOIUTCS B
uHTepBaie ot 3,5 no 4,4.
OreHKa «yIOBICTBOPUTEIIBHOY/ «3aUTEHO)» BBICTABIISICTCS, €CITH CPETHEE apuPMETHISCKOE
HaxOoJIUTCA B MHTEpBaJie oT 2,5 110 3.4.
OreHKa «HEYIOBICTBOPUTEIILHOY/ «HE 3a4TEHOY» BBICTABIIICTCS, €CITU CpeHee apu(hMETHIESCKOES
HaxoauTcs B uHTEepBatie ot 0 10 2,4.

8. YueOHo-MeTOAMUYECKOE M MATEPUAIBLHO-TEXHUYECKOE o0ecneuyeHue TUCIHIIMHBI (MOTyJIs1)
8.1. [lepeyeHb OCHOBHOM M JOTIOJHUTEIBHOM JTUTEPATYPhI, HEOOXOIUMOM JJIs1 OCBOCHUS TACIUTLTAHBI

(Moyist)
. KonnuecTtso
Ne ABTOp, Ha3BaHUE, MECTO U3JaHMsI, U3/1aTEIbCTBO, IO/ U3/1aHUsl yUeOHOU U
o 9K3EMIUISIPOB/3JEKTP
n/m y4e0HO-METOINYECKON JTUTEPaTyphl

oHHbIN anpec ObC

OcHoBHAasl JJuTEpaTYpa

1 Kamamuukos H. I1., MypasseB-CmuproB C. C., O6mas puzuka. COopHUK

3aJlaHul ¥ PyKOBOJICTBO K pelieHuto 3aaa4, Cankr-IlerepOypr: Jlans, 2020

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

2 Tpynos I'. M., O0miast pusuka. JlonoIHUTENbHBIE MaTEPHAIIbI JIJIS

camocTositesbHOM paboTsl, Cankt-IlerepOypr: Jlanp, 2019

25

CagenneB U. B., Kypc ¢usuku. B 3 romax. Tom 3. KBantoBas ontuka.

3 |Atomuas ¢usuka. @usnka TBeproro tena. Puznka aTOMHOTO sSApa U

asieMeHTapHbIX yactull, Cankrt-IlerepOypr: Jlanp, 2023

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

Kuwm JI. Y., Konosanos H. II., Jlesut JI. 1., Konoanos I1. H., ®u3uka.

4 | DOnexktpuyecTtBo U MarHeTu3M. Kypc nekiuii ¢ npuMepamu peuieHus 3aaad,

Cankr-IlerepOypr: Jlans, 2022

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

5 |Berposa B. T., ®usuka. CoopHuk 3amau, Munck: Beraiimas mkosa, 2015

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




JlomoJHHUTEIbHAS JIUTEpaTypa

Hacounos A. JI., Hopuuuxuna T. U., Jlenucosa H. H., ®u3uka B npumepax u
1 |3amauax, bapHayn: AnTalickuii roCcy1apCTBEHHBIN TIeAaroruaecKui

http://www.iprbooksh

yHupepcutert, 2017

op.ru/102878.html

FOpaiir, 2023

Bopnosckwii I'. A., Bypcuan 3. B., O6mas ¢usuxka B 2 1. Tom 2, Mocksa:

https://urait.ru/bcode/
515437

OO6yuaromuecs U3 yrciia MHBaIUI0B U il ¢ OB3 obecnieunBaroTcs nmevyaTHbIMU U (WITH)
3JICKTPOHHBIMH 00pa30BaTEIbHBIMH pEeCypcaMu B OpMax, aIalTHPOBAHHBIX K OTPAHUYCHUSIM UX

310POBbA.

8.2. [lepeuens pecypcoB HHGOPMAITMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTh «THTEpHET», HEOOXOIUMBIX IS

OCBOCHUS AUCIUTUTUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET»

DIEeKTPOHHBIN ajipec pecypca

Bcest pusnka

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

8.3. [lepeueHb COBpEeMEHHBIX MPOPECCHOHATBHBIX 0a3 JTaHHBIX U WH()OPMAIIMOHHBIX CIIPABOYHBIX CHCTEM

HanmenoBanue

DJEeKTPOHHBIN ajpec pecypca

HuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema aucranimonsoro ooyuenus CII6I'ACY Moodle

https://moodle.spbgasu.ru/

OnektponHas 6ubimorexka Upouc 64

http://ntb.spbgasu.ru/irbisé4r_p
lus/

DJIIeKTPOHHO-O0MOIMoTeuHas cucTeMa naarenscrsa "Jlans"

https://e.lanbook.com/

DIeKTpOHHO-O0MOIMoTeuHas cucrema n3aarenbcersa "FOPAUT"

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

DNIeKTpOHHO-O0MOIMoTeuHas cucreMa uzaarenscrsa "IPRsmart”

http://www.iprbookshop.ru/

Hayunas snexrponnas oubnuorexka eELIBRARY.RU

Hayunas ssekTpoHHast
oubimoreka eLIBRARY.RU

®enepaiibHbI 00pa3oBarenbHbIN HopTal "EquHoe okHO JocTyna K
o0pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Poccuiickas rocynapcTBeHHast 6ubanoTexa

www.rsl.ru

Enunblil 31eKTpOHHBIN pecypc yd4eOHO-MeTOAMYECKON JIUTEPaTyphl
CIIoI'ACY

www.spbgasu.ru

O6pazoBarenbHble HHTEpHET-pecypcsl CIIOIACY

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

8.4. Ilepeuenb MH()OPMAIIMOHHBIX TEXHOJIOTHH, UCTIONB3YEMBIX TP OCYILECTBIEHUH 00pa30BaTEIbHOTO
npoliecca 1o AUCHUIUIMHE, BKII0Yas IepedeHb JIMIEH3MOHHOTO U CBOOOAHO paclpoCTpaHsieMoro

nporpaMMHOTO obecrnieueHUs

HaunmenoBaunue

Crnioco6 pacrpocTpaHeHus
(JIMLIEH3MOHHOE WJIM CBOOOHO
pacrpocTpaHseMoe)

LibreOffice

CBOOOJTHO pacIpoCTPaHIEMOE

8.5. MarepuaibHO-TeXHIUYECKOe 00eCTIeUeHNE TUCITUTILTNHBI

CBCI[CHI/I}I 00 OCHaIlICHHOCTHU y‘-IC6HBIX ay'IlI/ITOPI/Iﬁ 1 IOMEIICHUN A1 CaMOCTOSTEIbHOM pa6OTBI

HaunmeHnoBaHue y4eOHBIX ayIUTOPHI U
MOMEIIEHUH JUIsl CAMOCTOSATEIbHOM paboThI

OcHaiieHHOCTh 000pyJOBAHUEM U TEXHUYECKUMHU
CpeAcTBaMU 00y4eHUs

40. KomnproTepHbIi Ki1ace

Pa6ouue mecra c 1K (cTOa KOMIBIOTEPHBIH,
CHUCTEMHBIN OJIOK, MOHUTOP, KJIABUATYPa, MBIIIh), CTOJ
pabouunii, MOAKIIOYCHUE K KOMITBIOTEPHOU CETH
CIIoT'ACY, BeIxon B Internet




40. YueOHbIC ayTUTOPHUH IJIS IPOBEIACHUS
JIEKI[MOHHBIX 3aHATHH

VYueOHas ayIuTOpus Ui IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIIA, KOMIUJIEKT MYJIbTUMEIUIHOTO
00opynoBaHus (MIEPCOHATBHBINA KOMITBIOTED,
MYJBTUMEAUNHBIA TPOEKTOP, IKPaH, ayJUOCUCTEMA),
JI0CKa, 9KpaH, KOMIUIEKT yueOHOW MebenH,
nojaKiroueHue Kk komnbtoteproit cetu CIIOIACY,
BbIX0J B IHTEpHET

40. YyeOHbIe ayqUTOPUU JIJIs IPOBEIACHHUS
1a00paTOPHBIX padOT

nabopatopus o0IIel U CTPOUTENEHON (PU3UKU
2-s KpacHoapmeiickas yi. 1.4

Ayn. 316

YcTaHoBKa 1715 MCClIeI0BaHUS 3aBUCUMOCTH
MOIIIHOCTH, BBIIETISIEMOM B LI€TIM TOCTOSTHHOTO TOKA, U
ko3¢ duLIreHTa MOJIe3HOro IEeHCTBUS HICTOYHHUKA OT
CHWJIBI TOKA U OT BHEUTHETO CONPOTUBJICHH. Y CTAHOBKA
JUIS. UCCIIeIOBaHUS XapaKTEPUCTUK HCTOYHUKA
MIOCTOSIHHOTO TOKa. Y CTaHOBKA ISl U3y4eHUsI pabOThI
MOJIYIIPOBOIHUKOBOT'O BRIPSMUTEINS Y CTAaHOBKA JJIs1
M3y4eHus p-N mepexojia Y CTaHOBKA ISl U3yUECHHS
B3aMMOUHIYKIIMH. Y CTAHOBKA ISl ONIpeIeICHHUS
WHIYKTUBHOCTHU KaTyIIKA METOJIOM pe30HaHCca B
KoJe0aTeIbHOM KOHTYpE. Y CTAaHOBKA JJISl U3y4EHUs
MarHMTHOTO TIOJISl COJICHOU/IA C MTOMOIIIBIO JaTYnKa
XOJITA».

VYcraHoBKa i1 onpeiesIeHus YIeIbHOIO 3aps/ia
3JIEKTPOHA METOJOM MarHeTpoHa. Y CTAHOBKA JJIs
OLICHKH YAENBHOTO 3apsi/ia JJIEKTPOHA METOJI0M
MarHeTpoHay. Y CTaHOBKa JJis OTpeeNieHus
TOPU30HTANILHO U COCTABISIONIEH HAMPSKEHHOCTH
MAarHUTHOTO OJIA 3eMJIU IPU TIOMOIIH
TaHT€HCTaJIbBAHOMETpa. Y CTAHOBKA IS
HccaeA0BaHUsl MAarHUTHOTO noJis 3emiu. BonbTMerp
B7-27A

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

40. JIabopaTtopust 0011l U CTPOUTENBbHON (HUBUKU
2-51 KpacHoapmetlickas yi. 1.4
Ayn. 316/1

VYcTaHoBKa /1715 McclieI0BaHUs JUGPAKIUN CBETa Ha
MPAMOYTOJIbHOM IIENH. Y CTAHOBKA ISl U3YUYEHUS
CIIEKTPAJIbHOTO COCTaBa HEOHOBO- T'€JINEBBIX
HMCTOYHUKOB, HCIOJIb3YEMbIX B CBETOTEXHHUKE.
VYcraHoBKa I ONpeieTIeHUs IOCTOSIHHOM B 3aKOHE
Credana- bonpliMaHa py MOMOUIN ONTHYECKOTO
MIAPOMETPA. Y CTAHOBKA JJIs1 U3YYEHUS J1a3€pHOTO
M3JIy4eHUs. Y CTAaHOBKA JUISl U3YYECHUS

MU (PAKIIMOHHON PEMIETKU. Y CTAHOBKA TSI
olpezieNIeHus JJIMHBI CBETOBOM BOJIHBI IPYU MOMOIIH
kosery HproToHa. Y cTaHOBKA U1 ONpEEIeHUs JJINHBI
CBETOBOM BOJIHBI PU TIOMOIIU JUGPAKITHOHHOMN
peneTKy. Y CTaHOBKA JIIsl ONPEEIeHUS
KOHIIEHTPALlX PacTBOPA caxapa IO BPAIICHUIO
IIJIOCKOCTH MOJISIPU3aLMN. Y CTAHOBKA JUJIS U3YYEHUS
MHTEHCUBHOCTH CBETA, IMPOIIEIIIETO Yepe3
MOJISIPOU/IbI. Y CTAaHOBKA JIJISL UCCIIEI0OBAHMS CIIEKTPOB
MIOTJIOIIEHUS ¥ IPOITYCKaHUs. Y CTAHOBKA IS
ONpeJIeIeHUs JUIMHHOBOJIHOBOM IPaHUIbI CIIEKTPA
TIOTJIOIIEHUS M BBIUKCIEHUE NOCTOSHHOM [1manka.
YcTaHoBKa /1715 U3y4eHus: abCONIOTHO YEPHOTO TeJa.
YcranoBKa U1 U3ydeHust BHeIHero GoTtorddexra




40. YyeOHble ayAUTOPUH JIJIsI IPOBEICHUS
NPAaKTUYECKUX 3aHIATUHN, TPYIIIOBBIX U
WH/IMBUIYAJIbHBIX KOHCYJIbTAlUN, TEKYILETO
KOHTPOJISI U IPOMEKYTOUHOW aTTeCTalluu

KommiekT MyapTUMeTuiiHOTO 000py10BaHUS
(mepcoHaIbHBIN KOMIBIOTEP, MYJIbTUMEIHIHHBINA
MIPOEKTOP, FKpPaH, ayIMOCUCTEMA), I0CKA, KOMILJIEKT
ydeOHON MeOeH, MOAKITI0UEeHNE K KOMITBIOTEPHOM
cetu CIIOI'ACY, Beixona B HTEpHET

40. [TomerneHus sl CAMOCTOSATEILHON PaOOTHI

[TomernieHune st CaMOCTOSITEIBHON pabOThI
(untanbHBIN 3271 OnOMMOTEeKH, aya. 217): T1IK-23 mr., B
T.9. 1 mrr.- IIK mst mur ¢ OB3 (cuctemHbii 010K,
MOHHUTOP, KJIABUATYPA, MBIIIIb) C TOJKIFOYCHUEM K
cetu «MIHTEpHET» M 0OECTIeUeHNEM JOCTYIIA B

JIEKTPOHHYIO0 HH(POPMAIIMOHHO-00pa30BaATEIbHYIO
cpeny CIIOI'ACY.

Jlst maBanuaoB u aui ¢ OB3 obecrieynBarOTCs CrieluaibHbIC YCIOBHS IS MTOTYYCHUS
00pa3oBaHMs B COOTBETCTBUU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JOKYMEHTOB.
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