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

TEXHOJIOTUH.

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

npuOOpOB.

3aziayaMy OCBOEHMSI IUCLUIUINHBI SIBIISIFOTCSL:
* U3y4eHHUE OCHOBHBIX (PU3MUECKUX SBJICHUH, OBIaeHHE (yHIaMEHTAIbHBIMU TOHATHIMH,
3aKOHAMH U TEOPUSMH KIIACCHUECKON U COBPEMEHHOW (DPM3UKH, a TAaKXKe METoAaMU (PU3NIECKOTO

HCCIICIOBAHMS;

¢ OBJIAICHUC ITpUEMaMHU U MCTOJaMH PCIICHUA KOHKPCTHBIX 3a1a4 U3 pa3JIMYHbIX obOnacreit

bu3uKy;

* 03HaKOMJICHHE C COBPEMEHHOI N3MEPUTENbHON anmapaTypoi, GopMUpPOBaHNE HABHIKOB
npoBeJeHUS (PU3NYECKOTO SKCIIEPUMEHTA, YMEHUE BBIIETSATh KOHKPETHOE (PU3NYECKOE CO/IepKaHue B
MPUKIAIHBIX 3a7a4ax Oyayiien cCueruaibHOCTH;

* U3y4YCHHE UCTOPUU PA3BUTHUS HUKKH.

2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUs M0 TUCHHUILINHE (MOIYJ/II0), COOTHECEHHBIX C
HHIUKATOPAMHM JTOCTUKEHUST KOMIeTeHIH i

Ko n HaumeHoBanue
KOMIIETEHIIUUA

Ko 1 HaumenoBanue
WHJIUKATOpa JOCTHKEHUS
KOMIIETEHIIUUA

[Tmanupyemble pe3yabTaTbl 00ydeHUs 110
JTHUCLUILINHE, 00eCTIeYNBaIOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ysbTaToB ocBoeHust OIIOI1

OIIK-1 Cnocoben
PUMEHSITh
€CTeCTBEHHOHAYYHbIC U
oOIIeMHKeHEepPHbIE 3HAHUS,
METOABI MATEMATHYECKOTO
aHaIM3a U MOJICTTUPOBAHUS
B IIpo(hecCHOHANBHOM
eITEIILHOCTH;

OIIK-1.1 BeisBasier u
KIaccupuIupyer pusndeckue
U XUMUYECKHUE TPOIIECCHI,
MPOTEKAOIINE Ha 00BEKTEe
npodeccuoHaNbHOM
JESITEIbHOCTH

3HaeT
OCHOBHBIC  3aKOHBl (U3UKM U  METOMIBI
(bu3MUECKUX UCCIEeIOBAHHN

ymeet

UCIIOJIb30BATh (bHU3HKO-MaTeMaTHYECKUI
anmapar TSt penIeHus npo0iem,

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

BJaJceT
METOdJaMH MAaTEMAaTHYCCKOI'O aHaJn3a u
MOZICIINPOBAHUA, TCOPECTUUCCKOT' O 151

OKCIICPUMCHTAJIIBHOT'O UCCIICAOBAHUA

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

OIIK-1.2 Onpenenser
OCHOBHBIE XapaKTEPUCTUKU
¢buznyeckoro npoiecca
(sIBJI€HUSA), XapaKTEPHOTO JJIst
00BEKTOB MpOodhecCHOHATEHOM
NeSITeIbHOCTH, Ha OCHOBE
TEOPETUYECKOTO
(9KCTIEpUMEHTAJIBHOTO)
MCCJIEIOBAHUS

3HaeT
coJiepykaHue ¢buznuecKux IIPOLIECCOB,
XapaKTEePHBIX JUIS 00BEKTOB
PO eCCHOHAIBHON IESITETLHOCTH

yMmeeT

WCIIONB30BaTh  (PU3MUYECKHE  3aKOHBI |
NPUHLMIIBL A7 ompeaeneHus  (HakTopos

(I)I/I3I/I'-ICCKI/IX mponecCcoB, XapaKTCPHBIX JJIA
PO eCCHOHAIBHON IESITETLHOCTH

BJajaeeT
CHOCOOHOCTBIO ONPEACIIUTh 3aKOH,
OOBACHAIOIIMM TO WJIM HHOE SBJICHMHE,

IMOHUMAaThb NPUHIOHWIIBI HOBBIX I/ICCJ'Ie)IOBaHI/Iﬁ n
pa3paboTok




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

OIIK-1.4 IIpeacraBnser
bu3ndecKuil (XUMHIECKHIN)
npoiiecc (SBJICHUE),
MPOTEKAIOMINUN Ha 00BEKTE
npodeccuoHanbHOM
NESITEIbHOCTH B BHJIE
ypaBHeHUsA(1)

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

ymeeT

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

BJajieeT

CHOCOOHOCTBIO OTIPEICIIUTh 3aKOH,
OOBSCHAIOIIUN TO WIM HWHOE SBJICHUE,

MOHUMAThH MPUHITUIBI HOBBIX UCCIICIOBAHUIA U
pa3paboTok

OIIK-1 Cnocoben
HPUMCHSITh
€CTECTBCHHOHAYYHbBIC U
OOIICH)KEHEPHBIC 3HAHUS,
METO/IbI MATEMATHYECKOTO
aHaJIM3a U MOJICITUPOBAHUS
B IIPO(HeCCHOHATILHOM
JIEATENILHOCTH;

OIIK-1.5 OcymiecTuser
BBIOOp (DU3UYECKUX U
XUMHYECKHUX 3aKOHOB JIJIs
peleHus 3a1a4u
npodeccuoHanbHOM
JESITEIIbHOCTH

3HaeT
dbyHIaMeHTalbHbIe  (U3UYECKHUE  3aKOHBI,
OIKCHIBAIOIINE TIPOIIECCHI U SIBICHUS

ymeeT

BHIOPATh ISt pelieHus 3a1a4
npoeCCUOHATBLHON JeSTEeTbHOCTH
COOTBETCTBYMOIIME (DYHIaAMEHTAIbHBIC 3aKOHBI
bu3uKn

BJajieeT

CIIOCOOHOCTBIO  ONPENENIUTh CTENEHb CBOEH
00pa30BaHHOCTH B JAHHOM BOIIPOCE

VK-1 Cnocoben
OCYILECTBIISATH TIOUCK,
KPUTHYECKHH aHATIN3 U
CUHTE3 UHpOpMAIUH,
MPUMEHSTh CUCTEMHBIN
MOJIXO ATISl pEeIICHUS
IOCTaBJIEHHEIX 3a7a4

VK-1.1 Ocymectausier
CUCTEMHO-CTPYKTYPHBIH BEIOOD
MH(OPMALIMOHHBIX PECYPCOB (B
TOM 4YHCIIe B IUPPOBOI cpejie)
JUTSI TIOUCKa HHGOpMaIuu B
COOTBETCTBHUH C MTOCTABICHHOM
3aza4yen

3HaeT
WCTOYHUKHU MOMCKa MHPOPMALIHH

yMmeet

HAaXOJUTh HMHQPOPMAIMIO B MCTOYHHUKAX B
COOTBETCTBHUU C TOCTaBICHHOM 3a1aueit
BJIajieeT

HaBbIKAMU MOMCKa UH(GOPMALIMOHHBIX
pecypcoB JiJisi moucka nHGpopMaIuu

YK-1 Cnocoben
OCYILECTBIISATh MOUCK,
KPUTUYECKHI aHAIIU3 U
CUHTE3 UHpOopMaIuy,
NPUMEHSTh CUCTEMHBIN
MIOJIXO/T JUISL PEIICHUS
MIOCTABJICHHBIX 33124

VK-1.2 BriaBager
uH(pOPMAIINIO, 3HAYUMYIO TSI
IOCTABJIICHHON 3agauu

3HaeT

OCHOBHBIE ¢usnyeckue  3aKOHBI I
KPUTHYECKOTO otbopa HEoOXoAUMOM
uH(popManun

ymeer

OCYILECTBIISITh AHAINW3 W CHHTE3 OTOOpaHHOM
uHpOpMAIMK  JUIS  CO3JAHHSI  AJITOPHTMOB
pelIeHus MOCTAaBIICHHOM 3a/1a4u

BJajieeT

HaBBIKAMH TPUMEHEHHs (DU3MYECKUX 3HAHHMA
JUTst 0TOOpa HE0OX0AMMO NH(pOpMaLIUN




VK-2 Cnocoben VK-2.4 Cocrasiser 3HAeT
OTIPEICIIATh KPYT 3aja4 B [TOCIE0BATEILHOCTh mpeaMeT CBOEM po(heCcCUOHATTLHOU
pamMKax MoCTaBICHHON (anropuT™) pemeHus 3a1a9n JIESATSIIBHOCTH ¢ TO3MIMHA (DYyHTaMEHTATbHBIX
IIEJIA ¥ BEIOUPATh €CTECTBCHHOHAYYHBIX 3aKOHOB
ONTHUMAJIbHEIE CITOCOOBI MX yMmeeT
pCIICHUs, UCXOS U3 UCIIOJIb30BaTh  IOJydeHHBbIC  (pH3UYECKHE
JNEHCTBYIONIUX MMPABOBBIX 3HAHUS JUISt pelIeHus 3a71a4
HOPM, HMECIOIIHUXCS po(heCcCHOHATILHOM AeITeIbHOCTH
PECYPCOB U OTpaHHYCHUI BJIajeeT
(GU3HKO-MAaTEMATHYECKUM  armapaToM  JUIs
pelleHus  3a7ad, BO3HHUKAIONIMX B  XOJC
po(heCcCHOHATILHOM AeTaTbHOCTH.

3. Yka3aHue MecTa JUCHUILIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTeILHON MPOrpaMMbl
Jannas qucuuruinHa (MoyJib) BKirodeHa B biok «/{ucuummmnst, moaynu» b1.0.12 ocHOBHO#
npodeccuoHansHOM 00pa3zoBaTebHOM mporpammbl 23.03.03 DkcrmryaTanus TpaHCIOPTHO-
TEXHOJIOTUYECKUX MAIIMH M KOMIUIEKCOB M OTHOCHUTCS K 0053aTeIbHON YacTH y4eOHOTO IJIaHa.
JlucuuIuimHa OTHOCUTCS K 0a30BOM YacTH MaTeMaTHYECKOTO U €CTECTBEHHO-HayyHOro Iukia. OHa
OCHOBBIBACTCS HA 3HAHUSAX, HABBIKAX M YMEHUSX, IPHOOPETEHHBIX B PE3YJIbTaTEe OCBOCHUS (DU3HKHU
«0a30BbIil YPOBEHbY:

Mexanuka

1. KunemaTuka: MEXaHMYECKOE JBUKEHUE, TyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE.
PaBHOMEpHOE U paBHOIEPEMEHHOE JBUKEHUE.

2. Jlunamuxka: IlepBeiit 3akoH HeroTona. MHepimanbHble cucteMsl oTcuera. Bropoit 3akoH
Herotona, macca, cuna. Tperuii 3akoH HproToHa. 3aK0H BCEeMUPHOTo TiAroteHus. 3akoH I'yka. Mmyinbc.
3aKoH coxpaHeHus1 uMItysbca. Kunernueckas 1 moTeHUMaabHast SHEPIUsl. 3aKOH COXPaHEHUs SHEPTUU B
Mmexanuke. Pabora, momHocTh. MonekynsipHas Gpusuka. TemnnoBsie sBICHUS.

1. OcHOBBI MOJIEKYJISIpHO-KMHETHYECKOM Teopun. OcHoBHOE ypaBHeHne MKT.

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

3. IlepBslit 3ak0H TepMoaAMHAMUKH. PaboTa npu n3smeHenun oobema raza. BHyTpeHHss sHeprus
uaeanbHOro rasza. [[puMeHeHue nepBoro 3akoHa TEPMOJIUHAMUKY ISl U30TPOIIECCOB -  AuadaTH4ecKuit
npouecc. CHIoOBble MAalllMHBI, K.II.J. TEIUIOBO MalINHBI.

4. VI3aMeHeHne arperaTHoro COCTOSIHUS BelecTBa (TUTaBjieHue, mapooOpa3oBaHue, KOHJACHCAIIHS ).
DIIEeKTpOCTaTUKA

1. Dnextpuueckue 3apsaapl. 3aKOH UX coxpaHeHus. 3akoH Kynona. HanpsbkeHHOCTD
3NEeKTpocTaTuyecKoro noisi. CuiioBble AMHUM 1o, [IpuHIMI cynepno3uiuu mnoyeu.

2. Pabora o nmepeMenIeHuIo 3JIeKTPUIECKOro 3apsiia B dnaekTpudeckoM mnose. [loreninan. Paznocts
MOTEHLIUAJIOB.

3. DnekTpoeMkocTh. KoHIeHCaTOPhl. DIEKTPOEMKOCTh IJIOCKOTO KOHIEHCATOpa. DHEPTrus
AIEKTPUYECKOTO MOl KOHJIEHCAaTOpa. 3aKOHbI IIOCTOSIHHOTO TOKaA.

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

2. DneKTpoABMKYIAst cuia. 3akoH OMa 1J1g 3aMKHYTOM 1EIH.

3. PaGota u momHOCTh TOKa. 3akoH J[xoymsa-JIeHna.

MarnuTtHOe noje. IIeKTPO-MarHuTHASS WHTYKIIHSL.

1. MarautHoe nione. Muaykuus marautaoro nosist. Cuita Amnepa.

2. JIBMKeHHE 3apsyKeHHBIX YacTUI] B MarHuTHOM noJie. Cuna JlopeHiia.

3. MarHuTHBbII NOTOK. 3aKOH JIEKTPOMArHUTHON MHAYKIMU. CaMOMHAYKIUSA. DHEPIUsl MAarHUTHOTO
noJisi. MexaHn4eckue U 3JIeKTPOMarHuTHbIE KoJeOaHusl.

1. M'apmonnueckoe konedbanue. Maremarnyeckuit MasiTHUK. [Ipy>KUHHBIN MasTHUK.

2. BoniHbl. YpaBHeHue BosHBI. JJIMHA BOJIHBI, 3ByKOBBIE BOJIHBI.

3. KonebaTenbHBIN KOHTYP. DJICKTPOMArHUTHBIC KOJICOAHHS, UX ITEPUOJ]. DIIEKTPOMArHUTHBIC
BOJTHBL. ONTHKA.




1. 3aKoHBI OTpakeHUS U NpeaomiieHus cBeTa. [lomHoe BHyTpeHHEE OTpaXKEHHUE CBETA.

2. JIunzsl. [TocTpoenue nzobpaxkenus B muH3ax. opmyra JTHH3HL.

3. Hucnepcus cBera. UaTepdepenius u qudpakius CBETOBBIX BOH. KBaHTOBass  ¢usuka.

1. ®oTtoaddekrt. YpaBuenue DitHmreitHa 151 GoTodrpdexra. DoTOHBI. DHEPTHSI, Macca, UMITYIIbC

dboToHa.

2. CtpoeHue atoma

Ne Konx 1 HanMeHOBaHME HHIUKATOpA
[Tocnenyromye TUCITUTITMHBI
/i JIOCTHXKCHHST KOMITCTCHIIUH
1 |Be3omacHOCTE KU3HEAEATEILHOCTH VK-8.1, YK-8.2, YK-8.3, YK-8.4
2 |Dxonorus VYK-8.1, OIIK-2.7

4. O0beM TUCHHUILUIHHBI (MOYJIfA) B 3a4€THBIX €IMHULAX C YKA3aHUEM KOJIMYECTBA aKaJeMHYeCKHUX
4acoB, BbIJeJEHHbIX HA KOHTAKTHYI0 padoTy 00y4alomuxcs ¢ npenogaparesieM (o BUAaAM y4eOHbIX
3aHATHIA) M HA CAMOCTOSITEJIbHYIO PA00TY 00y4ar0IUXCs

Cemectp
W3 Hux yacel Ha
Bun yuebHolt paboThl Beero MIPAKTUIECKYIO
Hacos IIOATrOTOBK 1 2
y

KonrakTHas padora 112 48 64
Jlexumonnsie 3ausatus (JIek) 48 0 16 32
Jlaboparophsie 3ansaTus (J1ad) 32 0 16 16
[Ipaktuueckue 3anstus (IIp) 32 0 16 16
HWnast KOHTaKTHasi pa60oTa, B TOM YHCJIE: 0,25 0,25
KOHCYJIbTAIIUU 110 KYPCOBOM paboTe (IIPOEKTY),
KOHTpOJIbHBIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTeCTalMIO (CaJa 3a4era,
3a4yeTa C OICHKOI; 3amTa KypcoBoi paboTh
(npoekTa); cnaua KOHTPOJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIHIO B CECCUIO 0.95 0.95
(KOHCYbTAIUS TIEPE]] SK3aMEHOM U c/1ava ’ '
Yacel HA KOHTPOJIb 30,75 4 26,75
CamocrositesibHast padota (CP) 73 20 53
O0611as TPy10eMKOCTh JUCHUNITUHBI (MOTYJIs1)

qackl: 216 72 144

3a4YeTHbIE eTHHHIIBI: 6 2 4




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

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

5.1. Tematudeckuii T1aH TUCIMIUIAHBI (MOJTYJIS)

Pasgensl IUCHUIUINHEI

Cemectp

KonTtakTHast paboTta (110 yueOHBIM

3aHATHSIM), Yac.

JCKIHH

I13

JIP

U3 HUX
Ha
HPaKTH-
YECKYIO
HOJro-
TOBKY

BCEro

BCEro

U3 HUX
Ha
HIPaKTH-
YECKYIO
HOJro-
TOBKY

BCEro

U3 HUX
Ha
MPaKTH-
YECKyI0
HOJIro-
TOBKY

CP

Bcero,
qac.

Kon
HUHIUKATOP
a
OCTHIKEHHU
i
KOMIIETEHI]
HH

1 paznen. duszndeckue OCHOBBI
MEXaHUKU

1.1.

Kunemaruka MMOCTYHATCIIbHOI'O
" BPallaTCIIbHOI'O ABUKCHUA

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2,
YK-2.4

1.2.

I[I/IHaMI/IKa IMMOCTYIIATCIIbHOTO U
BpamaTCJIbHOIr0 ABMIKCHUA

OIIK-1.1,
OIIK-1.5,
YK-1.1,
VYK-1.2,
YK-2.4

1.3.

Pabota u sneprus

OIIK-1.1,
OIIK-1.5,
YK-1.1,
VYK-1.2,
VK-2.4

1.4.

MexaHuka BpamaTeabHOro
JIBMOKEHUS TBEPIOTO TEIA.

10

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2,
VK-2.4

1.5.

dusnka kojiebaHUil ¥ BOJIH.

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2,
VK-2.4

2 paznen. MonexynsapHas
¢u3nKa 1 TepMOANHAMHKA

2.1.

OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2,
YK-2.4

2.2.

OcHOBEI TCPMOANHAMHUKNU

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2,
YK-2.4




2.3.

Craructuueckas Gpusmka.

OIIK-1.1,
OIIK-1.5,
VK-1.1,
VK-1.2,
YK-2.4

2.4.

SIBneHus nepeHoca.

OIIK-1.1,
OIIK-1.5,
YK-1.1,
VYK-1.2,
YK-2.4

3 paznein. Kontpoub

3.1

3auer

OIIK-1.1,
OIIK-1.5,
YK-1.1,
VYK-1.2

4 paznen. DIEeKTPUYECTBO U
MarHeTu3m

4.1.

QHCKTpOCTaTI/IKa

10

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2,
YK-2.4

4.2.

ITocTOsHHEBIN TOK

10

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2

4.3.

MarsuTHO€ 110Jie B BaKyyMe.
3akoH buo-Casapa-Jlanaca

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2

44.

MarsuTtHsle cBOWCTBA
BEIIECTBA.

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2

4.5.

JlelicTBME MarHUTHOTO TTOJIS Ha
JBHOKYILHECS 3apAibl U TOKH.

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2

4.6.

BHCKTPOMaFHI/ITHafI UHAYKIOUA

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2

4.7.

OcHoBbI TeOpun MakcBeia
JUTSL 3JIEKTPOMArHUTHOTO TTOJISt

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2

5 paznen. BonHoBas ontuka

5.1

Wutepdepennus ceera

OIIK-1.1,
OIIK-1.5,
YK-1.1,
YK-1.2




OIIK-1.1,
OIIK-1.5,
5.2. | Audpakimus cBera 1 1 3 7 VK-1.1,
YK-1.2
OIIK-1.1,
OIIK-1.5,
5.3. [Tlonspu3amus cBeTa 1 1 3 7 VK-1.1,
YK-1.2
6. |6 pazmen. DnemeHTsI
KBaHTOBOH ()M3UKU aTOMOB H
MOJIEKYJT
OIIK-1.1,
TernnoBoe U3JIy4yeHue u ero OIIK-1.5,
6.1 3aKOHEBI 1 1 4 8 VK-1.1,
YK-1.2
OIIK-1.1,
6.2 Buemnnit porosdppexr. 2 2 5 OIIK-1.5,
" [ 3dbdexT Komnrona YK-1.1,
YK-1.2
OIIK-1.1,
[InanerapHas MoJieIb aTOMa OIIK-1.5,
6.3. Bbopa-Pesepdopna 2 2 6 12 YK-1.1,
YK-1.2
5 . OIlK-1.1,
JIEMEHTBI KBAHTOBOM OIK-1.5.
6.4. [MexaHUKU. YpaBHEHUE 6 8
[penuurepa YK-11,
PEIHHID VK-1.2
OIIK-1.1,
. OIIK-1.5,
6.5. | DnemMeHTHI siepHON QU3NKH 4 6 VK-1.1,
YK-1.2
7. |7 pa3nen. Kourpons
OIlK-1.1,
OIlK-1.2,
OIIK-1.4,
7.1. | Ox3amen 27 OIIK-1.5,
YK-1.1,
YK-1.2,
YK-2.4
5.1. Jlexuum
Ne | HaumeHoBaHue pazzaena .
. HawnmMeHoBaHMe M KpaTKOE COJIepKaHNe JISKIINI
pasn U TeMBbI JICKITHI
Kunemarnka mocTynaTenbHOTO U BPAlIaTebHOTO JBHKEHUS
Kunematuka MarepunanbHas Touka. Tpaekrtopus, myTh, nepemenieHue. Cucrema
nocrynarensHoro u | 0Tcuera. Ckopocts, yckopenue. HopmanbHOe i TaHT€HUHAIEHOS
1 BpAIIATETHLHOTO yckopeHusi. KnHemaTrka BpaaTesIbHOrO IBUKEHHST JJIE€MEHTapHBIN
JBYDKEHUS MOBOPOT. YTJIOBBIE CKOPOCTh M YCKOPEHHE, X CBSI3b C aHAIOTUIHBIMH
JUHEHHBIMU BEJTMYNHAMHU.
JIMHaMuKa TOCTYNAaTeIbHOTO JIBIKCHHS
Junamika HHepuuanbHble CHCTEMBI OTCUYETa, 3aKOHBI HbIOTOHA, CHIa TSHKECTH, BEC
2 HOCTYMATCIBHOTO M | -reyy, cyyta ympyrocTH, CUitbl TpeHust. IMImyibe. 3aK0H COXpaHeHust
BpaIareIbHOTO UMITyJIbCa. Y paBHEHHE JBHKEHHUS TeJIa IIEPEMEHHON MacChl. 3aKOH
ABHKCHUA BCEMHUPHOTO TAroTenus. I paBurannonnoe noie. KocMudyeckue CKOpOCTH.




HCI/IHepHI/IaJ'IBHBIe CHUCTEMBI OTCUCTA.

PaGota u sHeprus

Pabora u sHeprus

Oueprusi, paboTta, MOIIHOCTh. KMHEeTHYECKast M MOTeHIIMAIbHAS SHEPTUH.
3aKOH coxpaHeHus sHepruu. I'paduyeckoe npeacraBieHue 3Hepruu. Y aap
a0COJIIOTHO YNIPYTUX U HEYNPYTuX Tell.

MexaHuKka
BpaIaTeJIbHOTO
JIBIDKCHHSI TBEPJIOTO
Tena.

MexaHuka BpalaTeabHOro JBUKEHHS TBEPAOro Tela.

MoOMEHT CuJibl, MOMEHT UMITYJIbCa, MOMEHT nHepuuu. OCHOBHOE
ypaBHEHHE AUHAMMKH BPaLIaTeILHOTO JIBUXKEHUS TBEpOro Tena. Teopema
[reitnepa. PaboTa npu BpamarenbHOM ABWKeHUH. KuHeTn4eckas
SHEPrusl Bpallarolerocs Teaa. MOMEHT UMITYJIbCca U 3aKOH €ro
coxpanenus. [ ' mpockor.

dusnka KosebaHuii u
BOJIH.

®dusnka KojaeOaHui 1 BOJTH

Kone6anus. Bunel kosnebanuii. ["apmMmonndeckue kojebanus. JnHamuka
rapMOHHYECKHX KojieOaHui. [IpyKuHHBIN, MaTeMaTHYECKUN 1
buznyeckuit MaSTHUKU. DHEPrusi rapMOHUYeckoro kojebanus. CrnoxxeHue
rapMOHHYECKHUX KosieOaHuil. 3aTyXarolKe U BbIHYXKICHHbIE KOJIeOaHMUsL.
Yrpyrue BoiHbBI. YpaBHEHUE TUIOCKOH U cheprueckoit BoaHbL. BoxHOBOE
ypaBHeHue. CKOpOCTh ¥ 3HEprus ynpyrux BojaH. CTOsYMe BOJIHBI.

OCHOBBI MOJICKYIISIPDHO-
KHUHETUYECKOH TCOPpUU

OCHOBBI MOJIEKYJISIPHO-KUHETUUECKOI TEOPHUH.
WneanpHblii ra3. YpaBHEHUE COCTOSIHUS UJI€aIbHOTO Ta3a. OCHOBHOE
YPaBHEHUE MOJIEKYJIIPHO-KHHETHYECKOU TEOPUH.

OCHOBBI
TEPMOJIMHAMUKH

OCHOBBI TEPMOIMHAMUKH

3aKOH PaBHOMEPHOTO paclpeiesieHUsl YHEPTUH 110 CTETIEHSM CBOOOIbI
Mmonekyin. TeruoTa, paboTa u BHyTpeHHss sHeprus. [lepBoe Hayaio
TepMoauHaMHKU. TernaoeMKocTh Ta30B. AnuadaTHBIN mpoiecc.
VpaBuenue Maiiepa. YpasHenue Ilyaccona. [lonutponuueckue
npoueccsl. Bropoe Hayano TepMOAMHAMUKHA. DHTPOIUS B
tepmoauHamuke. HepaBenctso Kiaysuyca. [ukn Kapno. KII/I rennossix
JBUTaTEJICH.

CraTtuctuueckas
¢du3uka.

Craructuueckas pusuka
ITonsTHE 0 cTatucTHYECKOM pactpeneineHnn. Pacnpenenenne Makcsena.
Pacnpenenenue bonbiimana. bapomerpuueckast popmyina.

SBneHus IepeHoca.

SIBenus nepeHoca
N3otepmbl Ban-nep-Baanbsca. Dddext xoyns-Tomcona. SIBnenus
nepeHoca. ludgdysus B razax. TemionpoBOAHOCTb ra3oB. Ba3kocTs.

11

DNeKTpocTaTuKa

DJIeKTpOCTaTUKa

3axoH Kynona. HanpsbxkeHHOCTh anektpudeckoro noiist. Teopema [Maycca.
Pabora cui sanekrpuueckoro noss. [Torennuan. CBs3b MEXIY
HaANPSHKEHHOCTHIO MO U MOTEHIUAIOM. JIM2JIEKTPUKH U TPO-BOAHUKY B
IIEKTPUYECKOM IoJIe. EMKOCTh MPOBOJHUKA. DHEPTHS JIEKTPUIECKOTO
OJIS.

12

ITocTossHHEBII TOK

IToCTOSIHHBIN DIIEKTPUYECKUN TOK

Cuina toka. [1notnocts Toka. 3/]C. ConpoTuBIEHNE TPOBOJHUKOB.
3akonsl Oma B quddepeHnmanbHoi 1 uHTerpanbHoit popme. Pabora u
MOITHOCTH ToKa. 3akoH Jxoynsa-Jlenna. [1paBuna Kupxroda mms
pa3BETBICHHBIX LIETIEH.

13

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

MaruutHoe nose B Bakyyme. 3akoH buo-Casapa-Jlannaca

OmneiT Opcrena. MaruutHoe nojie. MarHuTHbBIA MOMEHT MaruuTHas
uHaykuus. 3akoH buo-Casapa-Jlannaca. [lone npstMoro 1 KpyroBoro
TOKOB. 3aKOH IOJIHOTO TOKa.




Mar»uTtHsle cBOUCTBA

MarauTHbIE CBOMCTBA BEIIECTBA.
Hamaramyennocts. Hanpsik€eHHOCTh MAarHUTHOTO MOJIS. Y CJIOBUS HA

14 BEIECTBA. rpaHule pa3jena IByX MarHeTukoB. Kiaccugukanys MarHeTUKOB.
MarHuTHBIN THCTEPE3UC
JleficTBHEe MarHUTHOTO MOJIS HA IBMKYIIMECS 3apsAbl U TOKU
JeiicTBue MarauTHOro |3aKkoH Ammepa. Cuna JlopeHua. [[BikeHre 3apsHKCHHBIX YaCTHIL B
15 | mons Ha mBUKyIIEecs |MArHUTHOM moiie. PaMka ¢ TOKOM B MarHUTHOM I10J1€. MarHUTHBIN [OTOK.
3apsIBI ¥ TOKH. Pabora, coBepiiaemasi mpu rnepemMeIleHny IpoBOAHNUKA C TO-KOM B
MarHuTHoM noJie. Teopema ["aycca [uist MArHUTHOTO MOTOKA.
DJIEKTPOMAarHuTHasE MHIYKIUS.
16 DIeKTPOMArHUTHAs 3aKoH 3JieKTpoMarHuTHol nHaykuuu Papazes. [Ipasuno Jlenna.
VHTYKITHST Camounnykuusi. Buxpesbie Toku. UHAYKTUBHOCTH KOHTYpa. B3anmHas
uHAykuus. Tpanchopmarop. DHeprus MarHUTHOTO TOJIS.
OCHOBBI TEOPUH OcHoBbI TeOpun MakcBeia Juist 3JIEKTPOMarHUTHOTO MOJIs
MakcBeia s Buxpeoe aektpuueckoe nosie. Tok cmenienus. Y paBHenus MakcBesia
17 37€KTPOMATHUTHOTO | VIS SJICKTPOMArHMTHOTO IOJIs. JHEPTHsl U UMITYJIBC SJICKTPOMArHUTHBIX
IOJIsL BOJH. [1Ikana 351eKTpOMarHuTHBIX BOJIH.
WnTepdepenius ceeta
[TonsiTve 0 KOPIYCKYJSIPHO-BOJIHOBOM Jyanu3Me. KorepeHTHbIE BOJIHBI.
18 I/IHTep(bepeHuH;[ CBETa HHTepq)epeHHI/Iﬂ. YcnoBue MakKCUMyMa 1 MUHUMYMa I/IHTep(i)epeHHI/H/I.
UnTepdepenius B Tonkux wieHkax. Kousbua Hetortona. [lpumenenus
UHTEp(EpEeHIIIH.
Hudpakaus ceera
[Tpunuun [Moiirenca-®penens. 3oubl Openens. Audpakuus Openens Ha
19 Judpaxiys cera KpyTJioM oTBepcTuH U nucke. Judpakuus Opaynrodepa Ha menu.
HudpakuonHas pemetka. Pa3zpematomas ciocoOOHOCTh ONTHYECKUX
puOOpPOB.
[lonspuszanus ceera
EcTecTBEeHHBIN U NOJIIPU30BaHHBIN CBET. 3akoH Maitoca. 3akoH
20 llonspusaws ceera Bbprocrepa. J[BoitHoe nyuenpenomiienue. Dddexr Keppa. Bpamenue
MJIOCKOCTH MOJSPU3ALIUH.
TemoBoe U3JIydeHUE U €T0 3aKOHBI
21 TennoBoe M3TydeHue U | XAPAKTEPUCTHKH TEIUIOBOIO n3iyyeHus. 3akon Kupxroga. 3akoH
ero 3aKOHbBI Credana-bonbumana. 3akoH cmemienus Buna. @opmyna Panes-Jxunca.
®opmyna [lnanka.
Buewnuit porordpdext. Ipdext Komnrona.
22 Buemnuit potodddexr. 3akonsl BHENIHETO GoTodhdekra. YpaBHeHHE DUHIITEIHA 1151
Dddexr Komnrona | porodpdekra. [Ipumenenne porosddekra. Macca n umitysbe poToHa.
JaBnenue ceera. O¢p ekt KoMnToHa u ero sanemMeHTapHas TEOpusl.
[Tnanerapnas monens atoma bopa-Pesepdopna
23 [TnanerapHas mofens |JIMHEH9aTHI criekTp aToma Bogopoaa. dopmysia banbmepa-Punbepra.
atroma Bopa-Pesepdopna | [loctynarsr bopa. Ombrrer @panka u 'epua. Criektp aroma Bogopo/a mo
bopy.
DJIeMEHTHI KBaHTOBOW MeXaHUKH. Y paBHeHue llIpenunrepa
. |KopmyckynsipHO-BOJIHOBOI lyau3M CBOMCTB BellecTBa. [ nnoresa ne
OIeMEHTHI KBaHTOBOH Bpoiins. CootHomenune HeonpeaeneHHocTel [ eiizendepra. Bonnosas
24 | MexaHWKH. YpaBHeHHE ¢bynkuus. Ypasaenue llpeaunrepa. Yactuia B 0THOMEPHOI
IIpenutrepa OPSAMOYTOJIHOM "MOTeHINANBbHOM siMe" ¢ 0ECKOHEYHO BBICOKUMHU
"crenkamu". TyHHENbHBIN 2P PEKT.
DneMeHTHI sSAepHoi PpU3nKu
o5 DremeHTHl AaepHoii | Pasmep, coctas u 3aps aTOMHOTO sizipa. MaccoBoe U 3apsi/IoBOe YHCIa.

bu3uKu

Jedext macchl 1 sHeprus cBsi3u sapa. CuH sSpa U ero MarHUTHBIN
MOMEHT. SnepHsle cunsl. Moaenu saapa. PaaroakTUBHOE U3IIydeHUE U €ro




BUbL. 3aKOH paIMOAKTUBHOrO pacnaja. [IpaBuia cmenieHus.
3akoHOMEpHOCTH o-pacmana. B-Pacnaa. Heitpuno. ['amma-u3nyuenue u
ero cBoicTBa. PesonancHoe mornomieHue g-u3mydeHus (3phext
Méccbayapa). MeTobl HAOIIOACHUS ¥ PETUCTPALIMHN PATHOAKTUBHBIX
M3JIYYCHHUH U YacTull. SIiepHbIe peakii ¥ UX OCHOBHBIC THIIHI.
[Tosutpon. b+-Pacmaz. DiaekTpoHHbIH 3axBaT. OTKpHITHE HEUTPOHA.
SnepHble peakuuu noj IeCTBUEM HEUTPOHOB. Peakiust nesenus sapa.
Lennas peakuus nenenus. [lonsitue o suepHoi sHepreTuke. Peakuus
CUHTE3a aTOMHBIX siziep. [Ipobiema yrpaBiasieMbIX TEPMOSICPHBIX
peakuuii. Tunel B3aMMOACHCTBHI 3JIEMEHTAPHBIX YaCTHI]

5.2. IlpakTuyeckue 3aHsATUS

HanmenoBanmne pasacia

pﬁﬂ U TEMbI IPAKTHYECKHAX HaumenoBanue u cojiepkaHue NpakTUUECKUX 3aHATUI
3aHITHH
KunemaTtuka noctynarTesbHOroO ¥ BpalaTeabHOTO ABUKECHUS
KunemaTtuka Pewmenne 3anau: MarepuanbHas Todka. TpaekTopus, IyTh, lIEpEMELICHUE.
1 nocrynarensaoro n | CucTema orcuera. CkopocTs, yckopenue. HopmanbHOe i TaHICHIHAIBHOS
BPAIIATEIEHOTO yckopeHusi. KunemaTnka BpalaTesIbHOTO ABMXKEHUS DJIeMEHTapHbIN
JIBHYKEHMS IIOBOPOT. YTIIOBBIE CKOPOCTh U YCKOPEHUE, UX CBA3b C aHAJIOTUYHBIMU
JIMHEHHBIMU BEIMUMHAMMU.
JluHaMyKa NoCTynaTelbHOrO ABUKEHUS
JluHAMUKa Pewenue 3anau: MHepuuanbHble cUCTEMbl OTCUETa, 3aKOHBI HbrO0TOHA,
’ IIOCTYNATENBHOTO ¥ | CHJIa TSDKECTH, BEC TEJl, CUJIa yIPYrOCTH, CUiIbl TpeHHUsL. IMimyibe. 3akoH
BpAIIATETHLHOTO COXpaHEHUs UMITYJIbCa. Y paBHEHUE JIBUKEHUS TEJIa IEPEMEHHON MacCCHI.
JIBYDKCHHUS 3akoH BceMupHoOro tsaroreHusd. ['paButanumonnoe none. Kocmuueckue
ckopocTu. HenHepuunanbHble CUCTEMBI OTCUETA.
Pabora u sHeprus
Pemenue 3amau: Dueprusi, padbora, MmomHOCTh. Kunernueckas u
3 Pabora u sneprus MOTEHIIMAJIbHAs SHEPTUU. 3aKOH COXpaHeHus sHepruu. I'paduueckoe
MIpe/ICTaBICHNE SHEPTUU. Y Jap aOCOIIOTHO YIPYTUX U HEYIPYTUX TEI.
MexaHuka BpamaTeabHOroO ABUKEHUS TBEPAOrO Tella
MexaHuka Pemenne 3amau: MOMEHT CHIIBI, MOMEHT UMITYJIbCA, MOMEHT UHEPLIMH.
4 BpaIIaTeIbHOTO OcHOBHOE ypaBHEHHUE IMHAMUKH BpPAIIaTE€IbHOTO JBUKEHUS TBEPAOTO
JIBWXEHUS TBEPIOrO TEI1a. TeopeMa H_ITeﬁHepa. PabGota IIpH BpalllaTCJIbHOM JIBUKCHHU.
Tena. Kunernueckast sHeprus Bpamaromerocs rejia. MOMEHT UMITYJIbCa U 3aKOH
€ro COXpaHEHHs.
®dwusuka koiaebaHui U BOJTH
Pemenue 3anau: ['apmonnyeckue xonedbanus. JInHaMuKka rapMOHHMUECKUX
. konebanuit. [IpyXUHHBIN, MaTeMaTHUECKU U (PU3NIECKUN MasITHUKH.
5 Dusnka xonedanui u DOHeprust rapMoHHYecKoro kojedanus. CioskeHre rapMOHUYECKUX
BOJH. KosiebaHui. 3aTyXarolue U BEIHYKCHHbIE KoeOaH!s. YTIpyrue BOJIHBL.
YpaBHeHHe III0CKOM U chepruueckoil BosiHbl. BotHOBOE ypaBHEHHe.
CxopocTs 1 3Heprus ynpyrux BojH. CTosuue BOJHBI.
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU
6 OcroBbt MOJICKYTAPHO™ | poinenye 3anau: MneanpHslii ra3. YpaBHEHHE COCTOSHUS NICANTBHOTO ra3a.
KHHCTIUCCKOM TCOPHUN | OchopHOE ypaBHEHHE MONEKYISPHO-KHHETHYECKOH TEOPHH.
OCHOBBI TEpPMOJMHAMUKHI
Pemenue 3aga4: 3aKko0H paBHOMEPHOTO paclpeaesICHUs SHEPTUH 10
CTENeHsIM cBOOOIbI MOJIeKYIl. TernoTa, paboTa U BHYTPEHHSISI SHEPTUsl.
v OcHOBBI [TepBoe Havamo TepMoguHAMUKH. TemI0eMKOCTh Ta30B. AuabaTHBIN
TEPMOJIMHAMUKHU npouecc. YpaBHenue Maitepa. Ypasuenue [lyaccona. [Toautponuyeckue

nporeccel. Bropoe Hayano TepMOAMHAMUKHI. DHTPOIHUS B
tepmoanHamuke. HepasenctBo Kiaysuyca. [ukn Kapno. KIT/{ TennoBbix




JIBUTATEJIEH.

Cratuctuueckas pusnka

8 Crarucriieckas Pemenue 3anau: Pacnipenenenne Makcseria. Pacnipenenenne
(busnxa. Bonbumana. bapomerpuaeckas Gpopmyia.
SIBiieHus nepexnoca
9 SIBnenns mepenoca. | Pewenue 3anau: Ssnenus nepenoca. Juddysus B rasax.
TemnonpoBoAHOCTH ra3oB. Bs3kocTsk.
1 3 DneKTpocTaTuKa
JIEKTPOCTAaTUKA Pemenne 3a1aq
12 R . [ToCTOAHHBIN NEKTPUUECKUN TOK
OCTOSIHHBINA TOK Permenue 3a1aq
MarunuTHoe noje B MarnuTHoe noje B Bakyyme. 3akoH buo-Capapa-Jlamnaca.
13 | Bakyyme. 3akoH buo- |Pemenue 3anau
Cagapa-Jlanuiaca
JetictBue MarautHoro | /lelicTBUE MarHMTHOTO IOJIA HA JBUKYILUECS 3apsAbl U TOKH
15 oJis Ha JBOKyIMecs | Pemenue 3agay
3apsibl ¥ TOKH.
16 QHGKTpOMaFHI/ITHaH 9HeKTpOMaFHI/ITHaH WHAYKIUS.
UHTYKIHS Pemenue 3amau
WnTepdepennus creta
Pewrenue 3anau: [lonsiTHE O KOPIIYCKYISIPHO-BOJIHOBOM JyalU3Me.
18 | Murepdepenmus cera |KorepentHsie Bonubl. MHTEpepenuys. Y enoBue MakcCiMymMa 1 MUHUMyMa
untepdepenuu. Murepdepennns B ToHKuX mieHkax. Kombia HeroToHa.
[Ipumenenust uHTEpPEpEeHIIUN.
Judpakuus cBeTa
Pewmenue 3apau: [Ipunnun I'tolirenca-®penens. 30ub1 OpeHensi.
19 Judpaxiys cera Hudpaxius OpeHens Ha KPYIJIoM OTBEpCTHH U Jaucke. Judpakius
Opaynrodepa Ha menu. Judpakinuonnas pemerka. Pazpemaromas
CIOCOOHOCTH ONTUYECKUX MPHOOPOB.
[Tonspusanusa ceera
20 I Pemenue 3amau: EcTecTBeHHBIN 1 OJIIPU30BaHHBIN CBET. 3akoH Masroca.
OIIAPU3ALNA CBETA | 351 0n Bprocrepa. JIBoiiHoe ydenpenomuenue. dddext Keppa.
Bpaienue miockocTy mosasipu3aiuu.
21 TeroBoe HU3JIyYEeHUE U TenmoBoe H3ITYUYCHUC U CT'0 3aKOHbI
€ro 3aKOHBI Pemenue 3amau
B . Buemrnuit poroaddext. Iddext Komnrona.
22 HaemHHH (11)(0T03 (boexr. Beimmonnenue M/13. BeinosnHenne pac4€ToB U BBIIIOJIHEHNE OTUYETA 110
(bdexr Komnrona | 1,6500a10pmoii padote
ITnanerapHast mozens atroma bopa-Pesepdopaa
[1nanerapnas Mozienb
23 Pemenne 3amau

atoma bopa-Pesepdopna

5.3. JIabopatopHbie pabOTHI

HaumenoBanue paznena

pJ:;_);[ U TeMbI 1a00paTOPHBIX HaumeHnoBaHnue u copeprxkanue 1ad0paTOPHBIX padoT
pabor

Kunemaruka Kunemarnka nocTynaTesbHOTO M BpallaTeJIbHOTO JBUKCHUS

1 nocrymarensHoro u | Onpezenenue oobemMa IMIMHPA TP IIOMOLIM IITAHT€HIUPKYJIS
BpallaTeIbHOro
JIBUKEHUSI
Jnnamuka JlnHamMuKa nocTynaTeIbHOIO IBUAKEHUS
2 nocrynarensHoro u | Onpezenenue yCKOpeHHsl CBOOOTHOTO MaeHuUs IPY MOMOIIH

BpamaTCJIbHOIro




JIBIOKCHUS

MaAaTEMAaTHUYCCKOIro MassiTHUKa

Pabora u sHeprus

3 Pabora n sneprus OrnpezeneHre MOMEHTa HHEPILMHU C TOMOIIbIO MasiTHUKA MakcBesuia
MexaHuka Mexanuka BpalaTeJabHOTIO JIBUKEHUS TBEPAOrO Tea
4 BpaIaTeJIbHOTO N3ydyeHue 0OCHOBHOIO ypaBHEHHUS IMHAMUKHY BPAIIATEIbHOTO ABUKCHUS
JIBI>KEHUSI TBEPIOTO
Tena.
. ®dusuka KojaeOaHui U BOJIH
dusnka koaedaHuil u
5 N3ydenne hpu3ndeckoro MasiTHUKA
BOJIH.
0 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHUH.
6 CHOBBI MOHCFYMPHO_ OrnpezenieHne yHUBEpPCAIbHOM ra30BOM MOCTOSIHHOM U IJIOTHOCTH BO3/1yXa
KHHETHIECKOH TEOPUH | b 1/ \iormopym.
7 OCHOBEI OCHOBBI TEPMOJIMHAMUKHI
TEPMOJAUHAMUKHU OHpeHeHeHHe OTHOIIICHHS TEIIJIOEMKOCTEH BO3yXxa
SIBiieHus nepeHoca
9 SIBJIeHNMs TIepeHoca. Onpenenenne ko3 GUIIMEHTA BI3KOCTH B CPEIHEH JJIMHBI CBOOOTHOTO
mpoOera MOJISKYJT BO3TyXa
1 3 DNeKTpoCTaTHKA.
JICKTpOCTaTHKA I'padmyeckoe mpencTaBiIeHUE SIEKTPOCTATHICCKOTO TIOJIsS
IToCTOSIHHBIN 3JIEKTPUYECKHUM TOK
12 0 . HccaenoBanne 3aBUCUMOCTH MOITHOCTH, BBIJICIIICMOM B LIETIU
OCTOAHHBIM TOK MTOCTOSTHHOTO TOKA, ¥ Kod((pHUIMEeHTa TIOJIE3HOTO ICHCTBUS UICTOYHHUKA OT
CHUJIBI TOKA Y BHEIIIHETO COMPOTHUBIICHHUS.
MarauTHoe moJie B MarnuTHoe nosue B Bakyyme. 3akoH buo-Caapa-Jlannaca.
13 BakyyMe. 3akoH buo- OnpeneneHre ropu30HTAILHON COCTaBIIAIONIEH HAMPSHKEHHOCTH
Casapa-Jlannaca MarHUTHOTO MOJIs1 3eMJIM IIPU ITOMOITY TaHT€HC-TallbBAaHOMETPA.
JeiicTBre MarauTHOTO |/lEMCTBHE MArHUTHOTO MOJISL HA JABMKYIMECS 3aPsijibl U TOKH
15 TIOJISl Ha IBYOKYIITUECS I/I3y‘~I€HI/I€ MAarguTHOTO TI0JIa COJICHOM/IA C TTOMOIILIO JaTYHMKa XOJIa.
3aps/Ibl U TOKH. Ormpezenenue yaeIbHOTO 3apsiia dJIEKTPOHA METOJIOM MarHeTpoHa
3 DneKTpoOMarHuTHast MHIYKIIUS
16 JICKTpOMariiTHas N3yuenue siBneHust B3auMHOW UHAYKIUU. OTnpeieieHne UHIYKTUBHOCTH
VHAYKIHA KaTyIIKA METOJIOM PE30HaHCa B KOJIEOATEIILHOM KOHTYpE
18 | u WnTepdepenius creta
HTep(epenis cBeTa Omnpenenenue JIMHBI CBETOBOW BOJHBI IPU oMol kojel HerotoHa
19 Hudpakius ceeta
Audpaxuns csera N3ydenue nazepHOro U3y4eHus
20 0 [Tonspuzanus ceera
OJBIpU3alis CBeTa N3yuenrne MHTEHCUBHOCTH CBETA, MPOIIE/IIETO Yepe3 TMOIIPOHIBI
21 TerioBoe HU3JIyYEeHUE U TemoBoe H3ITYUYCHUC U CT'0 3aKOHBbI
ero 3aKOHBI Omnpenenenue nocrosiuHoit  Credana-bonapiimana
[TnanerapHast mozens atroma bopa-Pesepdopaa
N3yuenue cnekTpasbHOTO COCTaBa HEOHOBO-TEIMEBBIX UCTOUHHUKOB,
23 [InaHerapHast Mojenp | MCIONB3yeMbIX B CBETOTEXHHKE.

atoma bopa-Pesepdopna

HccnenoBanue CrieKTpOB MOIJIOIEHUS U ITPOITYCKAaHUS.
Ornpenenenue JIIMHHOBOJHOBOM I'PaHUIIbI CIIEKTPa MOTJIOIEHUS U
BbIUHCIEHNE NOoCTOSHHON [ l1aHka.

5.4. CamocTosTenbHas paboTa 00yJaromxcs

No
pasn

HanmenoBanue pasaciia
JUCLHMITIIMHBI 1 TEMBI

ConeprxkaHre caMOCTOSITEIFHON paboThI




Kunematuka KunemaTuka nocrynaresbHOro 1 BpalaTeabHOTO ABUKEHUS
1 nocrymnarensHoro u | Beimonnenue M/I3. BeinonaHenne pacu€ToB v BBITOJHEHUE OTYETA 110
BpaIlaTeIbHOrO nabopaTopHoOi paboTe
JIBUKEHUS
Junamuka JuHnaMuka nocTynaTeabHOTO ABUKECHUS
2 nocrymnarensHoro u | Bemonnenune MJ13. BeinonaHenne pacuy€ToB M BBIITOJHEHUE OTYETA 110
BpaIaTeJIbHOTO nabopaTopHoi pabore
JBUKEHUS
PaGoTa u sHeprus
3 PaGora u sHeprus Beimonuenue N/13. BeinoaHenne pacu€ToB U BBIOJIHEHUE OTYETA 10
nabopaTopHoi paboTe
MexaHnuka MexaHuka BpalmaTeIbHOr0O ABMKEHUS TBEPAOTO Tea
4 BpalaTeIbHOro Bemonnenue M/I3. BeinonHenue pac4€ToB U BBIIIOJIHEHNE OTUYETA 110
JBIYKEHHS TBEPAOro |JIabopaTopHOi paboTe
Tena.
. ®dusnka KojacOaHuil U BOJIH
5 Dusznka Konebanui u Brimonnenue NJ13. BoimonHeHue pacy€ToB U BBIMOIHEHUE OTYETA 110
BOJIH. nabopaTopHoi paboTe
OCHOBBI MOJICKYJISIPHO-KUHETUYECKON TEOPHUH.
6 Ocrosel MOHefyMpHO_ Brimmonnenue NJ13. BeimonHeHue pacu€ToB U BBIMOIHEHUE OTYETA 110
KHHETHYECKON TEOPUH | 160 naropHoii paGoTe
OCHOBBI TEpPMOJUHAMUKHI
7 OcHosbl Boinonuenune MJ[3. BeinosiiHeHre pacy€ToB U BBIINOJIHEHUE OTUETA 1O
TCpMOAHHAMHUKH nabopaTopHoOi paboTe
Craructuueckas Gpusuka
8 Cratucrudeckas Boinonuenune MJ[3. BeinosiiHeHre pacy€ToB U BBIINOJIHEHUE OTUETA 1O
(busuxa. nabopaTopHoOi paboTe
SIBenus nepeHoca
9 SIBIeHUs TIepeHoca. Brimonnenue NJ13. BeimonHeHne pacu€ToB U BHIMOIHEHNUE OTYETA 110
nabopaTopHoi paboTe
DIeKTpOoCTaTUKA
11 DIeKTPOCTaTHKA Brimonnenue M/13. BeimonHeHue pacuéToB U BHITIOJIHEHUE OTYETA 110
nabopaTopHoi paboTe
IToCTOSIHHBIN DIIEKTPUYECKUN TOK
12 TTocTOSHHBINA TOK Beinonnenue MJ[3. BeimonHeHne pacd€ToB U BHIINOJIHEHUE OTUETA 1O
nabopaTopHoii pabote
MarauTHOE TIoJie B MarnutHoe noze. 3akoH buo-Casapa-Jlannaca. 3akon Amnepa
13 BakyyMme. 3akoH buo- Beinonnenune MJ[3. BeimonHeHne pacy€ToB U BHIIOJIHEHUE OTUETA 1O
Casapa-Jlamnaca 1n1abopaTopHO# padote
. MarsuTHble CBOWCTBA BEIIECTBA.
14 MarnnTHbIe CBOHCTBA | By 1o mHenme N/I3. BeinmonHeHne pacy€ToB 1 BBIIIOJIHEHUE OTYETA 110
BeliecTsa. nabopaTopHoOi paboTe
JeiictBre MarauTHOTO |/l€MCTBHE MATHUTHOTO MOJIS HA JBMKYIIMECS 3aPSI/Ibl U TOKH
15 T0JIsl Ha JBHKYIHECS Brmonuenune N/13. BeimoaHeHne pacuy€ToB U BBIOJIHEHUE OTYETA 1O
3apAIbI ¥ TOKH. nabopaTopHoOi paboTe
DIEeKTPOMarHuTHasE MHYKIUS.
16 ONEKTPOMATHUTHAA | By inonHenye N/13. BeimonHeHne pacu€ToB U BBIIIOJHEHUE OTYETA I10
HHAYKIHA nabopaTopHoii pabote
OcHOBBI TEOpUU OcHoBbI TeOpun MakcBeria Juist 3JIEKTPOMarHUTHOTO MOJIst
17 MakcBeia s Boinonnenue MJ/13. BolnosiHeHnE pacd€TOB U BBIIIOJIHEHHUE OTUYETA 110

SJICKTPOMAraiuTHOT O
I10JI4

nabopaTopHoii pabote




WNuTtepdepenius cBeta

18 | Unrepdepentms ceera |Boimonsenne M/13. BeimosnHeHne pacd€ToB 1 BBINOJIHEHHE OTYETA 110
nabopaTopHoOi paboTe
Judpaxuus ceera
19 Judpakuus cBera Brimonnenue MJ13. BoinonHenue pacy€ToB U BBIMOIHEHUE OTYETA 110
nabopaTopHoi pabore
[Tonsipusanus ceera
20 [Monspuszanus cBeTa Brimonnenue MJ13. BoinonHeHnue pacy€ToB U BBIMOIHEHUE OTYETA 110
nabopaTopHoi padboTe
T TeryoBoe M3Iy4E€HHUE U €r0 3aKOHbI
21 CIUIOBOC M3IYICHNC U | Brirorenme N/13. BeinoaHeHre pacy€ToB U BBIIOJIHEHHUE OTUYETA 10
Cr0 3aKOHBL nabopaTopHoi paboTe
22 Bremmnwuii porosddexr. | Buemnui porosddexr. dbdexr Komnrona.
Dddexr Komnrona [ToaroroBka K MPakKTUYECKUM 3aHATUAM
I [Tnanerapnas monens atroma bopa-Pesepdopna
23 HaHETap H;H MOACIE | BrimonneHne WJI13. BoinonHenue pacy€ToB U BBITIOJIHEHHUE OTUYETA 10
aroma bopa-Pesepopna nabopaTopHoii paboTe
DJIeMEHThI KBAHTOBOM | DJIEMEHTBI KBAHTOBOM MexaHuku. Y paBHeHue llpenunrepa
24 | mexanuku. YpasHeHue |BpinonHenune WJ13. BoinosHenue pac4€ToB U BBITIOJIHEHHUE OTUETA 110
IIpenunrepa nabopaTopHoi paboTe
3 . | DnemenTsI aaepHO HU3UKH
25 JICMCHTBI A/ICPHON | Brinonnenne MJI3. BemonHeHye pacuéToB 1 BEIIONHEHHE OTYETA MO

bu3uKn

nabopaTopHoi paboTe




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

[IporpamMMoi IMCHUIUIMHBI TPEAYCMOTPEHO MPOBEAECHUE JIEKIINOHHBIX 3aHIATHHI, HA KOTOPBIX AAETCS
OCHOBHOI1 cCTeMaTHU3MPOBAHHBIN MaTepHall, 1abopaTOPHBIX U MPAKTUUECKUX 3aHATUHN, MPEANoIaraionmx
3aKpeIieHre U3YYeHHOTro MaTepuana u (opMUpOBaHHE, Y 00YUaIOIIUXCS, HEOOXOAUMBIX 3HAHUN, YMEHUN U
HaBbIKOB. Kpome Toro, BayKHEHIITUM 3TalioM U3y4eHUs TUCHUILIMHBI SBJISETCS CaMOCTOsTeNbHAas paboTa
00y4aroIuXcsl ¢ UCMOJIb30BAaHUEM BCEX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHbBIX
TEXHOJIOTHIl.

B 06beM camocTosTeNnbHOM paboThI 10 TUCHUIUIMHE BKIIIOYAETCS CIEAYIOIIEE:

- U3y4YEHHE TEOPETUYECKUX BOIPOCOB IO BCEM TEMaM AUCLUILINHBL,

- IOATOTOBKA K JIAOOPaTOPHBIM 3aHATHUSM;

- IOJrOTOBKA K MPAKTUYECKUM 3aHATUSAM;

- IOJrOTOBKA K TEKYIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- IOJrOTOBKA K 3a4€Ty U 3K3aMEHY.

3a510roM YCHeIHOro OCBOEHUS ATON AUCLUUILIMHBI SBJSETCS 00513aTeNbHOE 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
conepxanueM PILJ] nist crynieHTOB 04HON (OpPMBI O0YUEHHS, a TAKKE METOJMUECKUMH YKa3aHUSIMH T10
OpraHM3al1 CAMOCTOSATEIbHON PaOOTHI ¥ MOATOTOBKH K MPAKTUYECKUM 3aHSATHUSM.

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

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

- IPA CaMOCTOSITEIIBHOM H3y4YE€HUH TEOPETUYECKOU TEMBI CAENIaTh KOHCIEKT, UCIIOJIb3Ys
pekomenioBanHbie B PIIJ] nctounuky;

- BBIIIOJIHUTh IPAKTUUECKUE 3aJaHUS B paMKaX U3y4aeMOU TEMBI;

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

- IOATOTOBUTHCS K IPOMEKYTOUHOM aTTeCTallH.

Wtorom usyueHus: IUCHUIUIMHBI SBISIETCS SK3aMEeH. DK3aMEH IPOBOAUTCS MO PACIHCAHUIO CECCUU.
®opma npoBeaeHUs 3aHITUsI — ycTHass. CTyIeHTHhI, He MPOLIEAIINE aTTECTALUIO N0 IpaUKy ceccud,
JIOJIKHBI JIMKBUAUPOBATH 33/10J5KEHHOCTh B YCTAHOBJICHHOM HOPSJIKE.

7. OneHOYHBIE MaTePHAJIbI VIS IPOBEICHUs TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M IIPOMEXKYTOYHOMN
arrecTalMu 00y4aroIMXCcs M0 AUCHUIINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUITINHBI

Kox u HaumenoBanue
Ne KoHTposmpyemsle pa3aessl JUCHUTIIINHEL N Bun onenounoro
WHJMKAaTOpa KOHTPOJIUPYEMOM
n/m (Moyist) CcpeacTBa
KOMIICTESHITUH
1 KunemaTtuka noctynarenbHOTo U OIIK-1.1, OIIK-1.5, YK-1.1, [YcTHblit onpoc, TECTHI,
BpAILATEILHOTO JBUKECHUS VK-1.2,VK-2.4 peleHue 3a1a4y
2 JluHaMuyKa nocTynaTebHOTO U OIIK-1.1, OIIK-1.5, YK-1.1, [VYcTHsIi onpoc, TECTHI,
BpAILATEILHOTO JBUKECHUS VK-1.2,VK-2.4 peleHue 3a1a4y
3 | Pabora u sHepmIs OIIK-1.1, OIIK-1.5, YVK-1.1, |YcrtHBIH onpoc, TECTHI,
p VK-1.2, VK-2.4 perieHue 3aaaq
MexaHuka BpalaTeabHOTO JBUKEHUS OIIK-1.1, OIIK-1.5, YK-1.1, [YcTHbIi onpoc, TECTHI,
4
TBEPJOTO Tea. VK-1.2,VK-2.4 pelieHue 3aaau
5 | dusika kone6anmii 1 Bk OIIK-1.1, OIIK-1.5, YVK-1.1, |YcrtHBIH onpoc, TECTHI,
' YK-1.2, YK-2.4 pelieHue 3aaa4
6 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN OIIK-1.1, OIIK-1.5, YK-1.1, |YcTHBII onpocC, TECTHI,
TEOpuun YK-1.2, YK-2.4 pelieHus 3aaad
7 | OCHOBBI TEPMOIMHAMUKH OIIK-1.1, OIIK-1.5, YK-1.1, | YcTHBIH onpoc, TECTHI,




VK-1.2, VK-2.4

pEmICHUC 3a1a4d

OIIK-1.1, OIIK-1.5, YK-1.1,

Y CcTHBINM Onpoc, TECTHI,

8 |Craructudeckas Gpusmka. VK-1.2, VK-2.4 pelieHne 3aziad
9 | Ssnemus neperoca OIIK-1.1, OIIK-1.5, YK-1.1, |YcrtHblit onpoc, TECTHI,
p ) VYK-1.2, YK-2.4 pelieHue 3aaa4
10 |3auer OIIK-1.1, OIIK-1.5, YK-1.1, Te
VK-1.2 CTUPOBaHUE
11 | Drexrpocrammxa OIIK-1.1, OIIK-1.5, VK-1.1, | YcTHBIH onpoc, TECTHI,
P VK-1.2, YK-2.4 perieHus 3a1a4y
. OIIK-1.1, OIIK-1.5, YK-1.1, |YcrHblit onpoc, TECTHI,
12 |IlocTOSIHHBIN TOK
VK-1.2 perieHus 3aaaqy
13 MaruuTHOe 1oJie B BakyyMe. 3akoH buo- OIIK-1.1, OIIK-1.5, YVK-1.1, | YcTHBIH onpoc, TECTHI,
Cagapa-Jlamnaca YK-1.2 perieHus 3a1a4
. OIIK-1.1, OIIK-1.5, YVK-1.1, | YcTHBIH onpoc, TECTHI,
14 |MarauTHbIC CBOMCTBA BEIICCTBA.
YK-1.2 perieHus 3a1a4
15 JleicTBMe MarHUTHOTO IOJISI Ha OIIK-1.1, OIIK-1.5, YK-1.1, |YcrtHbIi onpoc, TECTHI,
JIBUKYILHECS 3aps/ibl U TOKHU. YK-1.2 pelIeHus 3a1a4
16 | DrexTpoMarHHTHAS HHIYKIHS OIIK-1.1, OIIK-1.5, YK-1.1, | YcTHBII onpoc, TECTHI,
P YK YK-1.2 pelieHus 3a1a4
17 OcHoBbI TeOpun MakcBeia Juist OIIK-1.1, OIIK-1.5, YK-1.1, | YcrtHbli onpoc, TECTHI,
3JIEKTPOMATHUTHOTO TIOJIS VK-1.2 peuieHus 3a1a4
18 | Mnrepdepenius ceera OIIK-1.1, OIIK-1.5, YK-1.1, |YcrtHbli onpoc, TECTHI,
POCpEHIL VK-1.2 perieHue 3aaaq
19 | Tudpparums ceera OIIK-1.1, OIIK-1.5, YK-1.1, | YcTHBII onpoc, TECTHI,
p VYK-1.2 pelieHue 3a1a4
OIIK-1.1, OIIK-1.5, YK-1.1, |YcrtHbli onpoc, TECTHI,
20 |Ilonspuzanus cBeTa
YK-1.2 pelieHue 3ana4
OIIK-1.1, OIIK-1.5, YK-1.1, [VYcTHblit onpoc, TECTHI,
21 |TemmoBoe U3TydEHUE U €T0 3aKOHBI
VK-1.2 penieHue 3agau
. OIIK-1.1, OIIK-1.5, YK-1.1, [VYcTHblit onpoc, TECTHI,
22 | Buemnwmii potoaddext. ddpdexr Komnrona VK-1.2 pelneH e 3a1a4
23 [TImanerapnas mogens aroma bopa- OIIK-1.1, OIIK-1.5, YK-1.1, |YcrtHbIi onpoc, TECTHI,
Pesepdopna YK-1.2 pelreHue 3a1a4
DNeMeHThl KBAHTOBOM MEXaHHKH. OIIK-1.1, OIIK-1.5, YK-1.1, [VYcTHbIit onpoc, TECTHI,
24
VYpasuenue llIpeaunrepa YK-1.2 pelienue 3ana4
25 | SnemenTs sepHOi GrsHKn OIIK-1.1, OIIK-1.5, YK-1.1, |YcrtHbIi onpoc, TECTHI,
s YK-1.2 pelieHue 3aaa4
OIIK-1.1, OIIK-1.2, OIIK- SK3AMEHALHOHHE
26 |Dxsamen 1.4, OTIK-1.5, YK-1.1, YK- HHOHHbIC
OuJIeTHI

1.2, VK-2.4

7.2. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM WUHbIE MaTepHalibl TEKYIIETO KOHTPOJIS YCIIEBaEMOCTH,
HE0OXOIUMBbIE 1JI OLIEHKH 3HAHUI, yMEHHUI U HaBBIKOB U (MJIM) OIbITa MPOPECCUOHAIBHOMN JEITEeIbHOCTH,
XapaKTEepU3YIOIINX ATalbl (POPMUPOBAHUS KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS AUCIUILTUHBI

Jis ipoBepku c(hOPMHUPOBAHHOCTH MHIUKATOpa AocTrxkeHus komrerenmun  OITK-1.1, OTTK-1.2,
OIIK-1.4, OIIK-1.5, YK-2.4, YK-1.1, YK-1.2:

3amaun

1. ITymst IeTUT TOPU3OHTAIILHO U TIOTMAIaeT B IIAp, 3aKPETICHHBIA Ha HEBECOMOM KECTKOM CTEPKHE,
u 3actpeBaer B HeM. Macca mynu B 1000 pa3 MeHbIIe Macchl mapa. PaccrosiHue oT nieHTpa mapa 10 TOYKH
noaseca |=1 m. Haiitu CKOpOCTh MyJH, €CIM CTEPXKEHD OTKIIOHHICS Ha 30°.
2.Ilon neiictBuem kacatenbHOM cuibl 10 H, MaxoBuk octanaBnuBaercs, cienaB 20 000pOToB.
MaxoBUK cunuTaTh OAHOPOAHBIM qucKoM. Pamnyc mucka R=20 cM, macca m=2 kxr. HaiiTu HaganbHYyIO
4acTOTYy BpallleHHUs.
3. OOpyu maccoii 2 kT u paaumycom 20 cM BpamaeTcs 1o 3akony ¢=t3 -5t2+6t-2. HaiiTu MOMEHTHI




cuiel uepes Ic, 2 ¢ u 4 ¢ nocie Havyana BpanieHus. OTBETUTh YCKOPSIIOIIUE UM TOPMO3SIINE 3TH MOMEHTBI.

MonekynsipHast GpuszuKa U TEPMOIMHAMHKA

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

5.I1pu “30TepMHUUECKOM pacUIMpeHrun 00beM raza ypennumics B 3 paza. Ha ckoibKo U3MEHUIOCh
JlaBJICHHE, €CIU HadaiabHOe nasjeHue ob110 420 xlla?

6.1Ipu Y® obnmydeHnn 1ByXaTOMHOTO rasa jgasiienue yBenuamiioch co 100 klla go 150 xIla. Kakas
JI0JIs1 MOJIEKYJI Ta3a pacrnanach?

7. Ilpn agnabaTHOM C)KaTHUU 2 MOJIeH KHCIIopoJa Oblia copepieHa padora 415,5 [x. Bo ckonbko
pa3 yBenu4wioch aaieHue raza? Koneunas temneparypa 300 K.

DNEKTPUUECTBO U MAarHETU3M

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

9. Yernipe 3apsaa q1=02=2 uKun, q3=04=4 uKxn HaxoasaTcs B BepIIMHAX KBaapara co CTopoHoi a=10
cM. Haiitu HanpsbKeHHOCTh M OTEHIUAI AJIEKTPUYECKOTO OIS B Cepe/InHe CTOPOHBI 3-4.

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

11./1Ba Bo3aymiHbix KoHAeHcaTopa Cl= C2=6 Mk® coeMHEHBI IOCIIEI0BATEIBHO U 3aPsKEHBI 110
pasnoctu norennuaioB U=100 B. Ha ckonbko U3BMEHUTCS SHEPTHS CUCTEMBI, €CJIM HE OTKIIIoYast
KOHJICHCATOPbI OT UICTOYHHUKA, MEXKAY TUIACTUHAMU NIEPBOTO KOHAEHCATOPa BBECTHU JAUAJICKTPUK C
TURIIEKTPUUECKON TPOHUIIAEMOCTBIO £=57

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

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

14.113 meaHOTO TIpOBO/a ceueHrueM S=1 MM2 cenanu Kojblo JiuHo# 1=251,3 cM 1 moakirounim K
MCTOYHMKY TOKa ¢ HanpspkeHnneM U=240 B. HaliTu MarHuTHy10 MHAYKIIUIO B LIEHTPE KOJIbIIA.

15.Yepe3s kaTymiKy, MHAYKTUBHOCTb KoTOpoil L=21MIH, TeueT TOK, N3MEHSIIONIUICS CO BPEMEHEM T10
3akony I=10sin(wt), rae 10=5 A, ®=27/T u T=0,02 c. HaiiTu 3aBucUMOCTb OT BpeMeHH { 3.11.C.
CaMOMHIYKITUH €1, BO3HUKAIOIIEH B KaTyIIKE U MUHUMAJIbHOE 3HaY€HUe ITOU 3.7.C. €imin.

BosiHOBast onTrka

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

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

18.ITocTosiHHast qudpaknnoHHoM pemeTku d=1mkm. Kakyio pasHOCTb JJTHH BOJH AL MOKET
pa3peiunTh Ta pemerka B 006JacTi cuHux Jiydeil (A=400HM) B CIIeKTpe TPEThEro NopsaKa, €ciiv MUpUHa
pemieTku a=2,5cm?

OCHOBBI KBAHTOBOW U aTOMHOM (pU3UKU

19. Kakoii 1yiuHe BOJTHBI COOTBETCTBYET MAaKCHUMYM M3JIYy4€HHUsI IOBEPXHOCTH MAXOTHOW 3eMJIU IpU
ee Temneparype t=27°C?

20. ITpu nnurensHOM 00Iy4YeHHH cepeOpsSHOM MIIaCTUHKU CBETOM OHa MpHOOpeTaeT noreHuuan 3,3
B. HaiiTu nnuHy BOJIHBI M SHEPTUIO NAJa0IUX (OTOHOB, K KAKOMY JAMANa30HY OTHOCUTCS JAJIMH BOJIH
OTHOCHUTCSI 3TO U3Ty4YEHHE?

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



7.3. CucteMa OLICHUBAHUSI PE3yJIbTAaTOB 00YUYEHHUSI 10 AUCLMILIUHE (MOAYIIO) MPH MPOBEIECHNUN TEKYILETO

KOHTPOJISI YCTIIEBaEMOCTH

Ornenka
«OTIUYHOY (32YTEHO)

3HaHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U TOJIHbIE 3HAHUS 110 BCEM pa3JieaM
JUCLUIUIMHBL, @ TAK)KE [10 OCHOBHBIM BOIIPOCAM, BBIXOJSIINM 3a IPEAEIIb
y4eOHOI TporpamMmel;

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

- IIOJTHOE U IITyOOKO€ YCBOSHHE OCHOBHOM M JIOMOJHUTEIBHOM TUTEPaTypHI,
PEKOMEHIOBaHHOM paboyeii MPorpaMMoil Mo AUCHHUILTUHE (MOIYIIIO)

YMEHUSL:

- YMEET OPUEHTUPOBATHCS B TEOPUSAX, KOHLEMIUAX U HAIIPABJICHUAX
JUCLUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLIEHKY, UCII0JIb3YSl HayUHbIE
JOCTUKEHUS IPYIUX JUCLMILIUH

HaBBIKU!

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

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

- IPUMEHSET TEOPETUUECKUE 3HAHUS JIJIs1 BBIOOpA METOAMKH BBINOTHEHUS
3aJIaHUI;

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

- 0e3yInpeyHo BiIageeT MHCTPYMEHTapHUeM YIeOHOH TUCIUILINHEI, YMEHUE €T0
3¢ HEKTUBHO UCTIONB30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3324,

- TBOpUYECKasl caMOCTOsITeNIbHAs paboTa Ha
MPAKTUYECKUX/CEMUHAPCKHX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYHIOBBIX 00CYX/IEHUSX, BBICOKUI YPOBEHDb KYJIbTYPbl UCIIOJHEHUS 3aaHUM

Onenka
«XO0pOo10» (3aYTEHO)

3HaHUSA:

- IOCTAaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIE 3HAHUS 110 TUCLUILUIAHE;

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

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSIX, KOHIETIUAX U HAIPABICHUAX
JTUCHUIUIMHBI U JaBaTh UM KPUTUYECKYIO OIICHKY;

- HCTOJIb3YET HAYYHYIO TEPMUHOJIOTHIO, TMHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1araeT OTBETHI HA BOIIPOCHI, YMEET JielaTh 000CHOBaHHbIE
BBIBO/IbI;

- BJIaJICET UHCTPYMEHTAPHUEM I10 JUCLUIIIIMHE, YMEHHE €r0 HCIO0Ib30BaTh B
MIOCTAaHOBKE U PELLIEHNU HAYYHbIX U IPO(ECCHOHATIBHBIX 3a7a4

HaBBIKU:

- caMOoCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYNIIOBBIX
00CYKJI€HUSIX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/IaHUM;

- CpeIHUN ypOBEHb CPOPMHUPOBAHHOCTH 3asIBICHHBIX B paboueil mporpamme
KOMITCTEHITU;

- 0e3 3aTpyaHEeHUH BBIOUpPAET CTaHIaPTHYIO METOIMKY BBIITOJIHEHUS 3a/IaHUI;
- 000CHOBBIBAET XOJ] pelIeHus 3a/1a4 0e3 3aTpyIHEHU I




Orneska
«YAOBIETBOPUTEIHLHO
(3a4TeHO)

3HAHUSA:

- IOCTAaTOYHLIN MUHHUMAILHEINA 00bEM 3HAHUH 110 JUCIIAILINHE;

- YCBOGHHE OCHOBHOM JIUTEPATYyPhl, PEKOMEHIOBAHHON paboveil mporpaMMoi;

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

YMEHUSA:

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

- BJIaJIC€T HHCTPYMEHTapueM Y4eOHO! AUCIUILTUHBI, YMEHUE €T0 UCTI0Ih30BaTh
B PCHICHUU THUIIOBBIX 3aJa4;

- YMCCT IO PYKOBOJACTBOM IIpEIiogaBaTe/IiA pCliaTh CTAHAAPTHLIC 3ala4r
HAaBbIKH:

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

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

- UCIIBITBIBACT 3aTPYAHCHUS IPU 000CHOBaHHUU AJIrOprUTMa BBIITOJHCHHA SaI[aHI/Iﬁ

Ouenka
«HEYIIOBIIETBOPUTEIHHO
(He 3auTeHO)

3HAHHUSA:

- (hparmMeHTapHbBIE 3HAHUS 110 AUCIUTUIIHE;

- OTKa3 OT OTBeTa (BBITOJHEHHUS MTUCHMEHHOW PabOTHI);

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

YMEHHUSL:

- HE yMEET UCIO0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

- HaJIM4ue rpyObIX omMO0K

HaBBIKU:

- HU3KUM YPOBEHb KYJIbTYPBI HCIIOJIHEHUS 3a/1aHHN;

- HU3KHH ypOBEHBb CPOPMHUPOBAHHOCTH 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITH;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIbHON PabOThI;

- HE MOKET 00OCHOBATh AJIITOPUTM BBINIOJIHEHUS 33 JaHUI

7.4. TeopeTnueckre BOIPOCH! U MPAKTUUECKUE 3aJaHUS 1711 IPOBEACHMSI IPOMEXYTOUHOM aTTecTaluu
oOyJaronuxcsi, HEOOX0IMMBbI€ JUIsl OLIEHKU 3HaHUM, YMEHHUI ¥ HaBBIKOB U (MJIM) OMbITA IPOPECCHOHATBHON
JeSITENIbBHOCTH, XapaKTEPU3YIOIINX 3TaIbl OPMUPOBAHUS KOMIIETEHIIUN B TPOLIECCE OCBOCHUS
00pa30BaTeNbHOM MPOrpaMMbl

7.4.1. Teopernyeckue BONPOCHI 17151 IPOBEACHUS TPOMEXKYTOUHOM aTTecTalui 00yJYaromuxcs
[TpumepHbIe TeOpeTHYEeCKHEe BOIPOCH Uil IPOBEIEHUS IPOMEXYTOUHOM aTTecTalluy 00yJaroLIXcs
1. MarepuanbHas Touka. KunemaTnueckne XapakTepUCTUKH: TPAEKTOPUS, IIyTh, IEPEMEILICHUE,
CKOPOCTb M YCKOPEHUE; ONPEACIECHUE U CBsI3b. PaBHOMEpPHOE, YCKOPEHHOE U 3aMEJIEHHOE IBUKECHHE.
2. PaBHOIIEpeMEHHOE IBUXKEHHE, IIPUMEDP — ABMXKEHHE TeJla, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.
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. Kunemaruka BpamareiabHOro JBUKEHHUs. BEKTOPBI yriI0BOM CKOPOCTH U yCKOPEHMUS.

. YT110BBIE KHHEMAaTUYECKUE XaPAKTEPUCTUKU U UX CBA3b C TMHEUHBIMHU.

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

. OnemenTtsl CTO. IMoctynatsl. [IpeobpazoBanue BpeMeHH U KoOpauHaThl. IHTepBal.

. Onementsl CTO. ITocTynaTsl. PenITHBUCTCKUI UMITYJIBC, PEISTUBUCTCKAS DHEPTHSL.

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

. Buzipl cuin: BCeMMpHOTO TATOTEHHUS, TSKECTH. J[BUKEHUE MO/ AEWCTBUEM CHIIBI TSKECTH. Bec.

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

nedopMaruu.

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

HEYIIPyroM ynape.




13. 3akoH coxpaHeHUs UMITyJIbca. Y ap. Pacuér ckopocTeit Tel mpu IeHTPATbHOM a0COJIFOTHO
YIPYrOM yaape.

14. Pa6ota. PaboTa mepemeHHOM CHIIBI. MOIITHOCTB.

15. KoHcepBaTuBHBIC 1 HEKOHCEPBATUBHBIC CUJIBI UX paboTa. [loTeHnmanbpHas SHeprusl.

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

17. Bpamenue tBepaoro tena. [lonstue momenta cuiibl. OCHOBHOE YpaBHEHHUE TUHAMUKHU
BpalIaTeJIbHOTO JIBU)KECHHUSL.

18. MoMeHT uHeplLuH, ONpeIeTICHUE U IPUMEDP pacdeTa JJisi OMHOPOoAHBIX Tel. Teopema LlTeitnepa-
['tolirenca.

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

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

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

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

23. CpenHee 4MCIO CTOJIKHOBEHUH MOJIEKYII, CpeIHss JJIMHA CBOOOIHOTO Mpobera.

24. SIsnenus neperoca. Aubdysusa. Koapdbumment nuddy3un.

25. Slenenus nepenoca. TermnonpoBoaHocTh. KoadduimeHT TernnonpoBoIHOCTH.

26. SIBnenus neperoca. Bsaskocts. Koadduiment Ba3kocTu.

27. IloBepxHocTHOE HaTshkeHUe. CMaunBanue. KanusuisipHble sBIEHUS.

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

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

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

31. Annabaruueckuii mporecc, ypaBHeHue, kodddumuent [lyaccona.

32. Tennossle MamnHbl. Bropoe Hauano TepMoarHaMuKy. [IpuHIMI paGOThl TEMIOBBIX MAIIKH.

33. Hukn Kapno, K11 3TOro mukia.

34. Ilonstue 06 oOpaTuMbIX U HEOOpaTUMBIX Iponeccax. DHTponus. HepaBencrBo Knaysuyca. K
[IMKJIa PEATbHBIX TEIUIOBBIX MAIIIHH.

35. 3akon Kynona. HanpspkeHHOCTD 31€KTpOCcTaTUUeCKOro nojs. [IpuHiun cyneprno3nuuu asis
BEKTOPA HAIPSLDKEHHOCTH 10JIs. JIMHUM BEKTOpa HAPSHKEHHOCTH.

36. PabGoTa cun anekTpocTaTudeckoro noss. Teopema o IUPKYIJISIMKA BEKTOPA HANIPSKEHHOCTH.

37. llotenmuman. [IpuHLUI Cynepno3nIuy AJis MOTEHIMAA.

38. CBsi3b MEX/1y HAPSDKEHHOCTBIO DJIEKTPOCTATUYECKOTO TIOJISI U TIOTEHITAATIOM.
DKBUIMOTEHIIUATLHBIE TOBEPXHOCTH U UX CBOMCTBA.

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

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

41. BekTop mosisipu3aiyy ¥ BEKTOP AIEKTPUUECKOTO CMEIICHHUS.

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

43. IIpoBOIHUKH B JEKTPOCTATHUECKOM MOJI€. DIIEKTpocTaTHYecKasi MHAYKIUSA. Y CIIOBUS
paBHOBECHS 3aps/I0B Ha MPOBOTHUKE.

44. Emxoctb npoBoaHuka. [Inockuit konnencarop. Hununapudeckuii u chepudeckuii
KOHJICHCATOPBI.

45. CoenquHeHHs! KOHJIEHCATOPOB.

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

47. DHeprus 3eKTpocTaTndeckoro mois. O0beMHas TNIOTHOCTH YHEPTHH.

48. OCHOBHBIE XapaKTEPUCTUKHU MOCTOSTHHOTO ToKa. Cuita Toka. [1noTHOCTh TOKA.

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

50. PaboTta u MomHOCTh TOKa. 3akoH Jlxxoyns — Jlenna. 3akon xoyms — Jlenna B
muddepeHManbHOM popme.

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

52. IIpaBuna Kupxroda.

53. MarnutHoe nosne. OnbIT Opcrena. MarHUTHBIN MOMEHT KOHTYpa ¢ TOKOM. MHaykuus



MarHUTHOTO MOJIA.

54. 3akon buo — Capapa — Jlamtaca ¥ 4acTHBIE Cilydad €ro npuMeHeHus. JIMHuY MarHuTHON
WHIYKIUU.

55. Hupkynsamnus BEKTOpa MarHUTHOW MHIYKIIUUA. 3aKOH TIOJIHOTO TOKA (TeopeMa O [UPKYJISIIHH ).

56. MaruutHoe noJjie COJICHOUIa U TOPOUIa.

57. 3akon Amrepa.

58. Cuna JlopeHia.

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

60. Dddext Xomna.

61. KoHTyp ¢ TOKOM B MarHuTHOM TI0JI€.

62. PaboTa, coBepiaemasi pu nepeMelieHHH IPOBOJHIKA C TOKOM B MarHUTHOM II0JIE.

63. Teopema I'aycca jy1st MOTOKAa MAarHUTHOM MHTYKITUH.

64. MaruuTHbIe CBOMCTBA BellecTBa. [ unoreza Ammnepa. Bekrop HaMarHuuuBaHusl.

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

66. MarHuTHbIE MOMEHTBI ATOMOB U MOJIEKYJL.

67. IlnamMarHeTuKu U mapaMarHeTUKH.

68. deppoMarHeTUKy, UX CBOMCTBA U IPUMEHEHHUE.

69. SIBneHue 3neKTpOMarHUTHOW MHAYKUMHU. 3akoH uHAYKuuu ®apanes. [Ipasuno Jlenna.

70. SIBnenunie caMOMHYKUIMH. IHIIYKTUBHOCTD MPOBOJAHMKA. THIYKTUBHOCTB COJICHOMA.

71. SIBnenue B3aumHoi uaaykuuu. Toku dyko. Tpanchopmarop.

72. DHeprust MarHUTHOTO MOJISI.

73. BuxpeBoe snektpuueckoe nose. [lepBoe ypaBuenne Maxkcsernia.

74. Tok cmenienusi. Bropoe ypaBHenue Makcgesa.

75. IlonmHas cuctema ypaBHeHuid MakcBeria.

76. DneKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA. DHEPIUs, IEPEHOCUMAsl 3JIEKTPOMAarHUTHOMN
BOJHOM. Bexktop YMoBa — [loliHTHHTa.

77. KorepentHble BoaHbl. OnTHYECKas JUIMHA TYTU U ONTUYECKasi pa3HOCTb X0/1a BOJIH. Y CIIOBUE
MaKCHUMyMa i MUHUMYyMa HHTepEPEHIINH.

78. Metoap! HabmoneHust naTepdepenin. MaTepdepeHns B TOHKUX IJICHKAX.

79. Konbua Hetotona. [IpuMenenne uaTepdepeHInm cBeTa.

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

81. dudpaxuus Ha KpyTrJoM OTBEPCTUU U JIUCKE.

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

83. Jlucniepcus u paspeniaromniasi CmiocCOOHOCTh OMTHYECKUX MPUOOPOB.

84. EcTecTBeHHBIN U MOJISPU30BaHHBIN cBeT. 3akoH Maoca.

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

86. /IBoitHoe nyuenpenomienue. [lonspusanuonHble yCcTpoiicTBa.

87. TemioBoE M3ITyUYEHHUE U €TO XapaKTEPUCTUKH. AOCONIOTHO YepHOoe Teo. 3akoH Kupxroda.

88. 3akonsl Credana — bonpiimana u Buna.

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

90. ®opmyma Ilnanka.

91. Ontuueckas NUPOMETpPHUSL.

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

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

94. Dddext Komnrona. KopmyckynsipHO — BOJTHOBOH JTyain3M.

95. Monens atroma Tomcona u Pezepdopaa.

96. CniekTp aToma BOJOpO/a.

97. Teopus bopa.

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

99. Ilpuntun HeonpeneneHHocTel [ elizenbepra.

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

101. KBanTOBBIE Unciia. ATOM BOAOPOJa B KBAHTOBOW MEXAHUKE.

7.4.2. IlpakTrueckue 3afaHus sl IPOBEACHUS TPOMEKYTOUHOM aTTecTaly 00yJaromuxcs

1. 3aBUCUMOCTH IPOUJICHHOTO TEJIOM IYTH S OT BpeMeHH t naercs ypaBHeHueM S=A+Bt+Ct2,
rae A=3 m, B=2 m/c, C=1 m/c2. Haliaute cpeHIOI0 CKOPOCTh U CpeHEE YCKOPEHUE Tela 3a EPBYIO,
BTOPYIO M TPETHIO CEKYH/IbI €T0 JBUKECHMUSL.



2. C 6amrau BbicOTON h = 25 M ropu3oHTabHO OpOIIIEH KaMEHb CO CKOPOCTHIO VX =15 M/c.
Kaxkoe Bpemst t kamenb Oyet B aBmxenun? Ha kakom paccrosiauu | 0T ocHOBaHUsI OalllHK OH YIaaeT Ha
3emito? Kakoil yrosi COCTaBHUT TPACKTOPHUS KaMHS C TOPU30HTOM B TOUKE €r0 MaJeHUs Ha 3eMJTI0?

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

4. Komneco, Bpaliasch paBHOYCKOPEHHO, JIOCTUTIIO yriioBoi ckopoctH 20 pan/c yepe3 N=10 o0
nociie Hayana BpauieHus. Haiiaure yrioBoe yckopeHue KoJjeca.

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

6. Tesio CKOJIB3UT MO HAKIOHHOM MJIIOCKOCTH, COCTABIISIONIEH C TOPU30HTOM yrodi 45 rpaaycos.
[Ipoiins myTs S = 36,4 cM, Teno mpuodpeTaeT ckopocTh V =2 m/c. Haitagute ko3 huUineHT TpeHus tena o
IJIOCKOCT.

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

8. ITyns maccoit m = 15 r, nersmas ropu30HTaILHO O CKOpocThio V =200 m/c omnaaer B
OayTMCTHYECKUI MasiTHUK JutnHOH | = 1 M 1 maccoit M = 1,5 kr u 3actpeBaet B HeM. Onpe/ieiuTe yroi
OTKJIOHEHHUS MAasTHHKA.

9. CrorHoM OAHOPOAHBIN AUCK CKATHIBAETCS 0€3 CKOJBKEHHS C HAKIIOHHOM MIIOCKOCTH,
oOpa3yromeii yroi anbda ¢ ropu3oHTOM. Onpenenure IMHEeHHOe YCKOPEeHUeE a IUCKa.

10. Hanimmmre ypaBHEHHE TAPMOHHYECKOTO KOJIEOaHHUs TOYKH, €CiH ero amruiuryna A = 15 cwm,
MaKCHUMaJbHasl CKOPOCTh KojeOmromnieiicst Toukn 30 Cm/c, HawanmpHas ¢aza 10 rpamgycos.

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

12. Maccy m = 5 1 a30Ta, HaxOAsIIYIOCS B 3aKPBITOM cocyzie oo0bemoM V = 4 11 ipu Temneparype
t1=200 C, narpesatot 1o temnepatypsl 2 = 400 C. Haiigure naBnenus pl u p2 rasza g0 u nocine
HarpeBaHusl.

7.4.3. IlpuMepHbIe TEMBI KypcOBOii paboThI (MpoekTa) (IpyU HaTHYUH)
KypcoBbie npoekTs(paboThl) yueOHbIM IJIAHOM HE IPEyCMOTPEHBI.

7.5. MeTtonudeckue MaTepuallbl, ONPEAEIIAIOIINAE IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUN, HABBIKOB U
(unM) ombITa NPOQPEeCCUOHANBHOM NeATETbHOCTH, XapaKTepU3YIOLe dTarbl (OPMUPOBAHUS KOMITETCHLIUH

IIpouenypa npoBeneHns MPOMEXYTOUHOM aTTeCTAallUU TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
pernamenTupyercs [1ookeHneM o TeKyIeM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOYHON aTTECTALUN
oOyuarommuxcs 1o nporpammam Beiciiero oopasosanust CIIOI'ACY. Ilponenypa onieHnBaHUS
(dbopMHpOBaHUS KOMIIETEHIIMH TPU MPOBEICHUN TEKYIIET0 KOHTPOJIS npuBesieHa B myHkre 7.3 PII/I.
THUnoBBIE KOHTPOJIBHBIE 3a/IaHUS WIM UHbIE MAaTEPHAJIbl TEKYILETO KOHTPOJISI IpUBeAcHbI B IyHKTe 7.2 PIT/I.
TunoBble NpakTUYECKUE 3aJaHMs ISl IPOBEACHUS IPOMEXYTOUHOM aTTeCTallui IPUBEICHBI B IyHKTE 7.4.2
PIIJ. ITpomexyTouHas aTTecTanus Mo AUCLHUILIMHE IPOBOIUTCS B (hopMe 3aueTa U sKk3aMeHa. B
9K3aMEHAIMOHHBIN OMJIET BKIIIOUEHO JBa TEOPETUYECKUX BOIIPOCA U MPAKTUYECKOE 3a/laHKe,
COOTBETCTBYIOIIME COJIEPKAHUIO (POPMUPYEMBIX KOMIETEHIMH. DK3aMeH MPOBOJUTCS B YCTHOM GopMme.
JU1s HOATOTOBKHM O K3aMEHAlIMOHHOMY OnieTy oTBoAUTCA 60 MUHYT.

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

YDOBCHB OCBOCHUS M OLICHKA

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




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

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

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

-JI0ITyCKaKOTCSI -HEMOJIHbIE OTBETHl | KOHTPOJIUPYEMOIO | 3HAHUS MPOIPAMMHOIO

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




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

IPOJEMOHCTPUPOBAI | CYIIECTBEHHBIMU HEOOTBIINMH OTJINYHBIC YMEHUS B
HEJIOCTaTOYHBII HETOYHOCTSAMH. HETOYHOCTSMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUH. Homyckarorcst [Tokazan xopoume | yueOHOro marepuana.
IIpaxkTrueckue OLIMOKY B YMEHHS B paMKax Pemaer
3aJlaHus HE COJIep’)KaHUU OTBETA OCBOEHHOT'O IIPEI0KEHHBIE
BBITIOJIHEHBI U peIlIeHUH y4eOHOro MIPaKTUYECKHUE 3a1aHUS
YMEHHUS OO0yvarommiicst He MIPAKTUIECKHIX MaTepuana. 0e3 ook
OTBEYAaET HA BOIIPOCHI 3a/1aHUM. [Ipemnoxennsie OTtBeTwI1 Ha Bce
owiera npu [Ipu orBeTax Ha MPaKTUYECKHE JOTIOJTHUTEIbHBIC
JIOTIOJTHATEIBbHBIX JOTIOJTHUTEIbHBIE | 3aJaHus PEIICHbI C BOIIPOCHI.
HaBO/ISIIUX BOMPOCAX BOIPOCHI OBLIO HEOOIBIINMH
IpenojaBaTes. JIOTIYILIIEHO MHOI'O HETOYHOCTSAMH.
HETOYHOCTEH. OTtBetun Ha
OOJIBIITMHCTBO
JIOTIOJTHUTEITbHBIX
BOIIPOCOB.
He moxet BrIOpaTh HcneiTeiBaeT bes 3arpynHennii [Ipumensier
METOAUKY 3aTpyAHEHUS 10 BbIOMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOJUKU CTaHJApTHYIO JUTSL BBIOOpa METOIUKH
3a/laHUuM. BBITIOJIHEHUS METOAUKY BBIIIOJIHEHHUS 3aJaHU M.
Jomyckaet rpyOsie 3a/1aHUM. BBIIIOJIHEHUS He nomyckaet ommbox
OLIMOKYU TpU JlomyckaeT omuoku 3a/1aHMi. [P BBINOJHEHUU
BBIITOJIHEHU U npu BoeimonHeHun | Jlomyckaet omuoKku 3a/1aHUi.
3a/laHui, 3a/1aHH, IIPU BBINOJIHEHUU CamocrosiTensHO
HapylIaKIINe JOTUKY | HapylIeHUs JIOTUKU 3a/laHui, He aHAIU3UPYET
pelieHus 3a1ay. penieHus 3aay. Hapylarouue pe3ynbTaThl
BIIA/ICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUs] | BBINOJHEHUS 3a1aHUM.
HABBIKAMHU HEKOPPEKTHBIE 3aTPYIHEHHUS C 3a1a4 I'pamotHO
BBIBOJIBL. dbopmynupoBanueM | Jlenaetr KOppeKkTHbIE | OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIBI 110 pelIeHus 3a1a4.
000CHOBATh BBIBOJIOB. pe3yibTaTam
ITOPUTM UcnbiTeiBaeT pelIeHns 3a1auH.
BBIITOJIHECHUS 3arpyaHeHus npu | OOGOCHOBBIBAET X0
3aaHuM. 000CHOBaHUHU pereHus 3anay 6e3
anropuTMa 3aTpyAHECHUMN.
BBITIOJIHCHHS
3a/IaHHM.

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

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

Or11eHKa «OTJIMYHO»/«3aYTEHOY BBICTABJISIETCS, €CITH CpeHee apru(PMETHIECKOE HAXOIUTCS B
uHrepBaie ot 4,5 1o 5,0.

Or11eHKa «XOpOII0»/«3a4TEHOY BBICTABIISETCS, €CITU CpeiHee apuMEeTHUIECKOe HaXOIUTCS B
uHTEepBaye ot 3,5 1o 4,4.

Or1eHKa «yI0BIETBOPUTEIHHOY/ «3aUTEHOY BBICTABIIACTCS, €CITU Cpe/iHee apuMeTHIecKoe
HaXOJUTCA B MHTEpBaJe OT 2,5 1o 3,4.

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




8. YueOHO-MeTOAMYeCKOE U MATEPUATBLHO-TEXHUYECKO0e o0ecneuyeHne TUCIUIITIMHBI (MOXYJIs1)
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEILHON JINTEPATYPbI, HEOOXOAUMOM I OCBOCHUS JUCLIUTUINHBI

(Moyist)
. KonuuectBo
Ne ABTOp, Ha3BaHUE, MECTO M3IaHUs, U3IATEILCTBO, IOl U3JaHUs y4eOHOU U
n/m €OHO-METOMYCCKOM JINTepaTypPhl PK3CMILIADOB/SICKTD
yi a patyp oHHbI anpec IbC
OcHoBHas JIuTEpPaTYpa

1 Cagsenbes U. B., Kypc o6meit pusuku. B 5 1. Tom 2. DiaekTprudecTBo u https://e.lanbook.com
marHetusMm, Cankr-IletepOypr: Jlanb, 2022 /book/189298

9 CagenbeB U. B., Monekyssipras ¢pusuka u tepmoauHamuka, CaHKT- https://e.lanbook.com
[etepOypr: Jlaus, 2022 /book/187739
CagenbeB U. B., KBanToBas ontuka. AtomHas ¢pusuka. dusnka TBEpIOro )

) https://e.lanbook.com

3 |Tena. ®u3uka aTOMHOTO siipa U dIeMeHTapHbIX yacTtull, CankT-IletepOypr:

/book/167873
Jlans, 2021
JonoJHuTeIbHAS JIUTEPATYPA

1 Konkun b. b., Cadponos B. I1., Koncranturosa . b., ®usuka. Yacts |. http://www.iprbooksh
Mexanuka. MonekyisipHast (U3HKa ¥ TepMOIUHAMUKa, , 2011 op.ru/61320.html
Crapony6rnesa I'. I1., Xamenko A. A., Kypc nexnuii mo puzmnke. MexaHuka,

o | MOMeKynspHas ¢bu3nKa, TEPMOJUHAMUKA. DJIEKTPUICCTBO U MAaTHETU3M, http://www.iprbooksh
CraBpono:ib: CTaBpoIOILCKUI rOCy1apCTBEHHBIN arpapHblil YHUBEPCHUTET, op.ru/76115.html
2017
Commma M. C., Kypc ¢usuku ¢ mpumepamu U3 HHTEPHET-IK3aMeHa

3 (Mexanuka. MonekynsipHas pu3uka u TepMoanHaMuKka), HoBocubupcek: http://www.iprbooksh
HoBocuOupckuii rocy1apCTBEHHBIN apXUTEKTYPHO-CTPOUTEIbHBIN op.ru/68777.html
yausepeureT (Cuberpun), 9bC ACB, 2015

4 Kazannera A. b., MonekynspHas ¢usuka. 3amaun 1 pemeHusi, Mocka: http://www.iprbooksh
MOCKOBCKHH Mearorn4ecKuii ToCyAapCTBeHHbIH yHUBEpcUTeT, 2014 0p.ru/70132.html
Yakak A. A., Kypc ¢usuku. MonexynspHas ¢pusuka, OpeHOypr: http://www.iprbooksh

5 PCHOYp p Y
OpeHOyprckuii rocynapcTBeHHbIH yauBepcutet, 96C ACB, 2009 op.ru/30110.html
bensxosa B. U., Kenynkosa E. A., Kykuna E. A., Jleoutsena 10. H., http://ntb.spbgasu.ru/

6 Y YK !
3ananBoposa U. A., amwk T. A., ®usuka, CI16., 2007 elib/00008/

https://e.lanbook.com

7 |Uenues A. /1., Pusuxka, , 2009 Ibook/163

OObyuaromuecs u3 yncia uHBaIuI0B U nul ¢ OB3 obecneunBaroTcs Ie4aTHBIMU U (WIIH)
ANEKTPOHHBIMU 00pa30BaTeNbHBIMH pecypcamMu B popMax, aIanTHPOBAHHBIX K OTPAaHUYECHUSIM UX
3/10POBBSI.

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

HaunmenoBanue pecypca cetu «MHTEpHET»

DneKTpOHHBIN agpec pecypca

BuptyanbHble S5KCIEpUMEHTBI

hi/playlists?

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

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

Bes pusuka

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

8.3. HepequL COBPCMCHHBIX HpO(I)CCCI/IOHaJ'H:HBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPaBOYHBIX CUCTEM

Hanmenosanue

DIIEKTPOHHBIN aJpec pecypca

WuTepHeT-TpeHaxepsl B chepe oOpa3oBaHus

http://www.i-exam. ru

Cucrema qucranumonHoro ooyuyenust CIIOIACY Moodle

https://moodle.spbgasu.ru/

OnexTpoHHas 6ubnmorexa Upbuc 64

lus/

http://ntb.spbgasu.ru/irbisé4r_p




DJIeKTPOHHO-OMOIMOTEYHAs crcTeMa n3aareascra ""Jlanp" https://e.lanbook.com/

DIeKTPOHHO-6MOIHOTe Has cucTeMa u3atenbcra "FOPANUT" https://www.biblio-online.ru/

DeKTpOHHO-0MOIMOTeYHas cucTeMa u3aarenberBa "KoHcynbTaHT

cryneHra"

https://www.studentlibrary.ru/

DenepanbHbIil 00pa3zoBaTenbHbIi nopTan "EnnHoe 0OKHO 1ocTyna K

00pa3oBaTesIbHbIM pecypcam”

http://window.edu.ru

Poccuiickast rocygapcTBeHHasi OnOIHOTEKA

www.rsl.ru

DJIeKTpOHHO-0MOIMOTEYHAs cucTeMa u3aareianpcersa "IPRsmart” http://www.iprbookshop.ru/

EuHbIi 571€KTPOHHBINA pecypec yueOHO-METOINYECKON JTUTEPATYPHI

CIIGIACY

www.spbgasu.ru

bubnuoteka mo EcrectBeHHBIM Haykam Poccuiickoit AkaieMun HayK

(PAH)

WWW.ras.ru

Ob6pazoBarenbuble nHTEpHET-pecypcsl CIIOIACY

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

8.4. [lepeuenb MHGOPMAIIMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX IPU OCYILECTBICHUH 00pa30BaTEILHOTO
mpolecca 1o AUCUUIUIMHE, BKII0Yas IepeYeHb JIUIEH3MOHHOTO U CBOOOIHO pacpOCTPaHIEMOTO

MporpaMmMHOIo obecrieueHus

HanmenoBanue

Crnioco6 pacrpocTpaHeHHUS
(JIMIIEH3MOHHOE MJIK CBOOOTHO
pacrnpocTpaHsieMoe)

LibreOffice

CB00OOHO pacnpocTpaHsIeMoe

8.5. MarepuaiabHO-TEXHUYECKOE 00€CTIeUeHNE TUCITUTIITUHBI
Caenenust 00 OCHAIIIECHHOCTH Y4eOHBIX ayIMTOPUN U OMEIICHHI JIsl CAMOCTOSITEIbHON pabOThI

HaumenoBanue yueOHBIX ayJUTOPHI U
MOMEIICHHUH I CaMOCTOSITEIIBHOM PabOThI

OCHaH_[eHHOCTB O60py,I[OBaHI/ICM U TCXHHUYCCKHMH
CpeacTBaMu O6y‘IeHI/I${

40. YyeOHble ayJUTOPUU /ISl IPOBEICHUS
JEKIIMOHHBIX 3aHATHH

YueOHast ayiuTOpHs AJis IPOBEACHUS 3aHITHI
JIEKIIMOHHOTO TUTIA, KOMITJIEKT MYJIbTUMEINIHHOTO
00opynoBaHus (IEpCOHANIbHBIN KOMITBIOTED,
MYJbTUMEAUMHBIA TPOEKTOP, 3KpaH, ayAHOCUCTEMA),
JTIOCKa, DKpaH, KOMIUIEKT yueOHON Mebenu,
noAkIroueHue K komnbrotepHoit cetu CITOIACY,
BbIXOJ B UHTEpHET

40. TTomemeHust U1 CaMOCTOSATENBHOW PabOTHI

[Tomemnienue ams caMOCTOSATENbHOM paOOTHI
(unTanbHBIN 321 Oubnuoteku, aya. 217): [IK-23 mr., B
T.4. 1 .- I[1IK qns mur ¢ OB3 (cuctemusiii 6510k,
MOHHTOP, KJIaBUATypa, MbIIIIb) C TOJKITIOYEHHEM K
cetn «HTepHET» U o0ecrieueHreM J0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTENbHYIO
cpeny CII6BI'ACY.

40. YueOHble ayTMTOPUU IJIsl IPOBEICHUS
MPAKTUYECKUX 3aHATUH, TPYIIIOBBIX U
MHAUBUAYAJIbHBIX KOHCYJIbTAUH, TEKYIIETO
KOHTPOJISI U TPOMEXYTOUHOM aTTecTarun

Kommiekt MynbTuMe IuitHOr0 000pyA0BaHUS
(mepcoHaNbHBIM KOMIIBIOTEP, MYJIBTUMEAUITHBIN
MIPOEKTOP, FKPaH, ayAUOCHCTEMA), T0CKA, KOMIUIEKT
yueOHOI MebenH, MOIKII0YeHHE K KOMITBIOTEPHON
cetu CII6GI'ACY, Bbixon B MHTepHeT




40. YyeOHble ayAUTOPUH IS IPOBEIACHUS
NPaKTUYECKUX 3aHATUH, 1a00paTOPHBIX
paboT,rpynInoBbIX U UHANBUAYAIBHBIX
KOHCYJIbTAIlHiA, TEKYIIET0 KOHTPOJIS 1
MIPOMEXKYTOUYHOM aTTECTALNKU

Me6ens: Ctomnsl (mapThl), JOCKa MEJIOBast, JOCKa
MapkepHas, ctoJ mabopatopusiit JID-JI00, cron
naboparopubiii Majbiid JIO-OO0, mkad BHITIKHOMN C
MIO/IBOJIOM BOJIBI,

O6opynoBaHue: MPOEKTOP, IKPaH, BECHl TEXHUYECKHE,
yCTaHOBKA TUTPOBaJIbHAasl, CEKYHIOMED,
naboparopHblit peoctat, KoHaykTomerp Waterproof
ECScan Low, Becel ananutnueckue GR-120,
MarHUTHBIE MENIAJIKH, BEChI JabopaTopHbie: BJITD
2200, BJIT-1100, BJITD-150, neusr mydenpHas 3 1
CHOJI-3/11, cymmnbsnbii mkad NOL 24/200, pH-
MeTp-muiuiBodbT™MeTp pH-150MMU, 6apomerp,
TEPMOMETP, ICUXPOMETP, HOHOMETPUUECKHI
n3meputenb «CraTyc-2», CUETUUK a3POUHOB
«Candup»

Xumuyeckas nocyja (mpoOdupKu, MTaTUBbI, CTAKaHBI,
KOJIOBI, OIOPETKH, MUTICTKH, IITATUBHI JJIs MPOOUPOK),
XUMHYECKHE PEaKTHBBI.

Y4eOHOo-HarIIHbIE TOCOOUS U MIAKATHI:
[Tepuoanueckas cucTeMa XMMHYECKUX DJIEMEHTOB
J.1.MenneneeBa, Tabnuiia pacTBOPUMOCTH B BOJIC
BaKHEHIINX cojel U ruipokcuioB, CTeneHb
JIMCCOLMAMU KUCIIOT ,IIEJI0YE U COJIEH B BOIAHBIX
pactBopax, [Ipon3sBenenne pacTBOPUMOCTH
HeKoTophIX BemiecTs mpu 180 C,

KoHcTaHTBl HECTOHKOCTH KOMIUIEKCHBIX HOHOB, Cxema
BOJIOPOJHOTO 3JIEKTpoAa, P HanpsoKeHUst METaLIOB.
HopwmanbHble (cTaHgapTHBIE) AIEKTPOAHbBIE
MOTSHIIHAIbI, XMMHUYCCKHE CBOMCTBA METAILIOB,
3amuTa MeTajuia OT Koppo3uH(IpoTekTopHas), Cxema
KOHTAaKTHOM KOppO3un MeTauioB, Cxema
KOPPO3MOHHOI'O pa3pylICHUs Kele3a

40. YyeOHbIe ayJUTOPUH JIJIS IPOBEICHUS
1a00paTOPHBIX pabOT

naboparopus o01Iel U CTPOUTENbHON HUBUKH
2-s1 KpacHoapmeiickas yi1. 1.4

Ayn. 316

YcTraHoBKa JITsl KCCIIEOBAHUS 3aBUCHMOCTH
MOIITHOCTH, BBIJICJISIEMOM B IIETIH TOCTOSTHHOTO TOKA, ¥
Kod(ppuimenHTa moye3Horo AeMCTBUSI UCTOYHHUKA OT
CHJTBI TOKA U OT BHEIITHETO COTPOTUBIICHHUS. Y CTAHOBKA
JUTSL MCCTIEIOBAaHMS XapaKTEePUCTHK HCTOYHHUKA
MIOCTOSIHHOTO TOKA. Y CTaHOBKA JUIsl U3Y4EHUs paboTh
MOJIYIIPOBOIHUKOBOTO BRIIPSMUTEINS Y CTAHOBKA JJIsI
M3y4eHHUs p-N mepexoia Y CTaHOBKA ISl U3yUESHHS
B3aMMOUHYKIIMH. Y CTAHOBKA JJISl ONIPEICTICHUS
WHIYKTUBHOCTHU KaTyIIKA METOJIOM pE30HAHCa B
Kosie0aTeIbHOM KOHTYpe. Y CTaHOBKa JUIS U3YUEHUS
MarHMTHOTO TIOJISl COJICHOUIA C TOMOIIBIO JaTYUKa
XOJITA».

YcTranoBKa 715 ONpeAesieHHs yASIbHOTO 3apsiaa
JIEKTPOHA METOI0M MarHeTpoHa. Y CTAaHOBKA IS
OLIEHKH YJIeIBHOTO 3apsi/ia JIEKTPOHA METOIOM
MarHeTpoHay. Y CTaHOBKa JJIsl OTpeIeNIeHuUs
TOPU30HTANILHO U COCTABISIONIEH HAMPSKEHHOCTH
MarHMTHOTO TIOJISl 3eMJIH MPU TTOMOIIN
TaHT€HCTAJIbBAHOMETpA. Y CTAHOBKA ISt
WCCIIeTIOBaHMs MATHUTHOTO Mo 3emiu. BomsTMeTp
B7-27A

Bonbrmerp B7-27A Boast™merp B7-27A/1.
Nsmepurens curnanos BU




40. YueOHble ayIUTOPHUH AT IPOBEACHHUS
71a00paTOPHBIX pabOT

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

Ayn. 318

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

YcTaHOBKa JIJ1s1 MCCIIEAOBAHUS 3aBUCIMOCTH TIEpHO/Ia
KoJeOaHUi MAaTeMAaTHYECKOTO MAsITHUKA OT €T0 JIJTMHBI
U ompesieliecHUue YCKOPEHUs CBOOOIHOTO TaCHHS,
YcTaHoBKa 715 ONpeieTIeHUs] YCKOPEHUsI CBOOOTHOTO
MajieHusl 10 Nepruoay KojiebaHU MaTeMaTH4eCKOTro
MasiTHUKA; Y CTAaHOBKA JJIsl U3y4eHus: (PU3MIECKOro
MasiTHUKA; Y CTAaHOBKA JJISl ONIpeIeTICHUS] MOMEHTA
WMHEPIMHU Tea M0 MEePUOIy KPYTHIbHBIX KOJIeOaHuM:
YcTaHoBKa 7151 ONpeiesIeHUs] MOMEHTa HHEPIUU
napajuiesienune1a MeToI0M KPYTHIIbHBIX KOJeOaHuM:
YcTaHoBKa 715 ONpeieTICHUs] MOMEHTAa HHEePIIUU
JIUCKA TI0 MIEPHOY KPYTUIIbHBIX KOJICOaHHIA.
YcTaHoBKa 17151 U3y4€HUSI OCHOBHOTO YPaBHEHHUS
JTUHAMHKHU BPAIlaTeIIbHOTO JABHKEHHUS C TIOMOIIIBIO
MasTHuka O6epOeka

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

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

YcTaHoBKa 1715 ONIpeieTIeHHs TOBEPXHOCTHOTO
HaTSKEHHsI METO/IOM OTpbIBa KoJbIla (MeTo a0 Hym).
YcTaHoBka 171 onpenenaeHus kodpPuimenTa BI3KoCcTu
xuakoctd MetogoM CTokcay. Y cTaHOBKA st
omnpeaeneHus: KOOPHUIUEHTA BI3KOCTH, JITMHbI
cBoOoHOTO Tipodera u 3¢ppekTUBHOrO TUaMeTpa
MOJIEKYJIBI Ta3a. Y CTaHOBKA JJISl ONIpEeIeTICHUS
koa(duireHTa BI3KOCTH BO3AyXa KAMUUISIPHBIM
METOJIOM. Y CTaHOBKA JJIsl U3MEPEHHs YHUBEPCATbHOM
ra3o0BOM MOCTOSIHHOM. Y CTaHOBKA JUISL OIIPEAEIIECHUS
OTHOIICHUS TEIUIOEMKOCTEH BO3/IyXa. Y CTaHOBKA IS
OTIpe/IeNICHUS] OTHOIICHHUS TETUIOEMKOCTEH BO3TyXa.
Bech mabopatopHbIe 3JIeKTpOHHEIE. Bechl
naboparopusie 1100




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

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

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

HApPYKHOTO YIJIa; Y CTAaHOBKA JUISl UCCIIECOBAHUS
TEMIIEPATYPHOIO MOJISI HAPYKHOTO YIia, YTEIIEHHOIO
CKOCOM;

YcraHoBKa Il HCCIEA0BAHUS BIUSHUS
TEIUIONPOBOJHOIO BKJIFOUECHUS HA TEIUIO3ALIUTHBIE
CBOMCTBA CTCHBI; Y CTAHOBKA JIJISI KCCIICIOBAHUS
BO3yXOIIPOHULIAEMOCTH CTPOUTENIBHBIX MaTEPUATIOB
Y KOHCTPYKLHU; Y CTaHOBKA ISl ONPEICIICHUS
TEIUIOEMKOCTHU TBEPJBIX TEN; Y CTAHOBKA IS
ONPEACIICHUS TAPAMETPOB BIAXKHOTO BO3/yXa;
VYcraHoBKa U1 ONpeiesIeHUs U3MEHEHUS
Kkod¢dulMeHTa MPOMYCKAHUS U OTPAKECHHUS
COJIHEYHOU paJinallud CTPOUTENIbHBIMUA MaTepUalaMH;
VYcraHoBKa 11 UCCIEA0BaHUS UCKYCCTBEHHOM
OCBEIICHHOCTH IMOMEILIEHUI; Y CTaHOBKaA J1JIsi
HCCIEA0BaHUS CBETOBOTO MOJISI CBETUIILHUKA;
VYcraHoBKa 151 OnpeiesIeHUs CKOPOCTH 3BYKa B
BO31yXe (pa30BbIM MeT0/10M; JIaGopaTOpHBIiA CTEH
"OCHOBBI CBETOTEXHUKH"

Z[J'ISI HWHBAJIMAO0B U JIUII C OB3 ob6ecneunBaroTcs CIICHHUAJIBHBIC YCIIOBHUA JISI TOJTYUCHUS
O6paSOBaHI/I${ B COOTBCTCTBHH C Tpe6OBaHI/I${MI/I HOPMAaTUBHO-IIPABOBBIX JOKYMCHTOB.
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