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1. Hepeqenb INIAHUPYEMBIX PE3YyJabTATOB oﬁyqem/m o AUCHHUIINHE, COOTHECECHHBLIX C INVIAHUPYEMBIMH pPE3yJbTaTaMHU OCBOCHHUSA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare ocBoeHus1 00pazoBaTeIbHON MPOrpaMMbl OakagaBpuaTa 0O0yYaIOUIMIACS JOJDKEH OBJIAICTh CICAYIOIMMHU PE3yIbTaTaMHi 00ydIeHHS

10 JUCHUILINHE:

Kon n nanmenosanue HanmenoBanue unaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTHXKEHUST  001IenpodecCHOHATbHBIX
KOMIICTCHIINH KOMHeTeHHI/Iﬁ
OIIK-1. 3HaTh:
- npu3HaKu uaeHTudukamu pusndeckux senexuit (3H-1):
OIIK-15.. - OCHOBHBIC 3aKOHBI (DU3UKH, OTIMCHIBAOIITNE (PU3HUECKHUE SIBJIICHHUS U

CriocobeH y4uThIBaTh COBpEMEHHBIE
TEHJCHIINH Pa3BUTHUS TEXHUKUA U
TEXHOJIOTH B 00JIACTH TEXHOCPEPHOH

Unentudukamuss u  kiaccudukamms
(HU3HYECKUX MPOLIECCOB, MPOTEKAOIINUX

IPOILIECChl; OTPAHWYECHUS NPUMEHEHHS 3aKOHOB, OOJIACTH IPHIIOKEHHS
3aKOHOB (PM3MKHU B MPaKTU4eCKo aesitenbHocTh (3H-2);

b Ha  o0bekrax  mpodeccHoHaIbHOM
0€301MacHOCTH, M3MEPUTEIILHON U YmMmeThb
. JESATEIIBHOCTH

BBIYHCIIUTEIbHON TEXHUKH, - WISHTU(UIMPOBATH U TPAKTOBaTh OCHOBHbIE HAOIIOJaeMble
MH(OPMAIMOHHEIX TEXHOJIOTHI TIpH NPUPOHbIE U TEXHOTCHHBIE ABJICHUS U 3()(PEKTHI ¢ TO3ULUU
pELIEHNH TUNIOBBIX 3a7a4 B o0J1acTH @)yHI[aMeHTaJ'ILHHX q)H3quCKI/IX B3aI/IMOI[eI>’ICTBI/II\/JI (Y-l)
npodeccroHabHOI e TeIbHOCTH, Baaners :
CBA3AHHOI ¢ 3AIIUTOH OKpYKAtoTIeH - CIIOCOOHOCTBIO  KJIAaCCU(QHUIMPOBATh (U3MYECKHE SBICHHSA II0
Cpeabl N obecneyeHreM 0€30aCHOCTH Pa3IMIHBIM MTPU3HAKAM (H-l)
YeNIOBEKa.

OIIK-1.6. Omnpenenenne | 3HaTh: PU3NYECKUE OCHOBBI MEXAHUKH, (PU3UKHU KOJIEOaHU U BOJIH,
OIIK-1. XapaKTEPUCTHUK (U3NYECKOTOo | SIEKTPUYECTBA U MAarHETU3MA, AIEKTPOJUHAMUKHY, CTATUCTUYECKON
Croco6eH YUUTEIBATE COBPEMEHHBIE nporiecca(sIBIECHUs ), XapaKTepHOro s | pU3UKU U TEPMOJIMHAMUKH, KBAHTOBOM (pr3HKH;
TEHCHIIN PA3BHTHS TEXHUKH 1 00BEKTOB npohecCHOHATILHON | YMeTh: peliaTh TUIIOBbIE 3a/1a4H, CBSI3aHHbIE C OCHOBHBIMH pa3jieiaMu
TexHoMOrHi B 0GxacTH TexuochepHoii | ASATETPHOCTH, Ha OCHOBE | (pU3MKH, UCTIOIB30BAThH (I)H3I/£quKHe 3aKOHBI IIPU aHAJIN3€ U PELLICHUN

TEOPETUYECKOTO u | mpo6eM npodeccnoHanbHOM 1eATebHOCTH

0e3011acHOCTH, U3MEPUTENBHON 1
BBIYHCIUTEIHFHON TEXHUKH,
WHPOPMALIMOHHBIX TEXHOJIOTUH MTpH
peLIeHUH TUIIOBBIX 33134 B 00J1aCTH

9KCIICPUMCHTAJIbHOTO HCCJIEIOBaHUM.

Baaners :MeTomamu npoBeneHUs PU3HMUECKUX U3MEPEHUi, MeTogaMu
KOPPEKTHOH OLIEHKU MOTPEIIHOCTEN PH MPOBEICHUU (PU3UUECKOTO
JKCIIEPUMEHTA.




pohecCHOHaTbHOMN NEATENbHOCTH,
CBSI3aHHOM C 3alIMTON OKPYKaroLIEN
cpenbl 1 o0ecrieueHrneM 0e301TacHOCTH
YeloBeKa.

OIIK-1.

Crnioco0OeH yuuThIBaTh COBPEMEHHBIE
TEH/ICHIMH PAa3BUTHUS TEXHUKU U
TEXHOJIOTHH B 001acTn TexHOChepHOH
0e301acHOCTH, U3MEPUTEIBHON 1
BBIYUCIIUTEIBHON TEXHUKH,
UH(POPMALMOHHBIX TEXHOJIOTUH ITpH
PCIICHUH TUIIOBBIX 3a1a4 B O6HaCTI/I
npodecCuoHANIBHON AEATEHbHOCTH,
CBS3aHHOM C 3aIUTON OKPYKAIOIIEH
cpensl 1 obecrieueHrneM 0e30MacHOCTH
YeJIOBEKa.

OIIK-1.7 Bri6op 0a30BBIX (PU3UUECKUX
3aKOHOB JUIS peIleHHs 33134
npodeccHoHaIbHON AEATEIHHOCTH.

3HaTh:

-OcHOBHBIE 3aKOHBI (DyHITAMEHTAIBHON (PU3HKH,

OcHoBHBIE (PU3UUECKHE BETMYUHBI 1 KOHCTAHTBHI

Ymersn:

BBISABIATE COOTBETCTBUE SBJICHUS CYLIECTBYIONIEH 3aKOHOMEPHOCTH ITyTEM
NPUMEHEHHUS PA3TUIHBIX METOJIOB,

Baagers MeTogaMu MOJIETUPOBaHUS B 00JIaCTH 3HAHUH




2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl.

Bb1.0.07 ®usuka

Mecto aucuuminabl B OOIL.  Jlucummmaa «®uszuka» OTHOCHTCSA K 00sS3aTeIbHOU
qactu® Bioka 1 «luctummuHeD 00pa30BaTeIbLHON MPOrpaMMBbI OaKaIaBpHaTa.

N3yuaercs: B 3a0uHOl (hopme 0OydeHHS - Ha TIEPBOM Kypce, BO BTOPOM CEMECTpE;
Y Ha BTOPOM KYypCE B TPEThEM M YETBEPTOM CEMECTpax cemecTpe,”.

O0BEM QUCLHUILUIMHEL COCTABIAET & 3.€.

du3nka co37AaeT YHHBEPCATbHYIO 0a3y UIsi HW3ydeHHUs OOmIenpoPecCHOHAIBHBIX U
CHEIMANIbHBIX JUCIHILTUH, 3aKJIaAbIBaCT PYHIAMEHT MOCIEIYIONEro 00y4eHHus B MarucTparype,
acniupantype. OHa 1aéT meapbHOe MPEeACTaBICHUE 0 PU3NICCKUX 3aKOHAX OKPYXKAIOIIET0 MUPA B
UX €IUHCTBE M B3aUMOCBSI3U, BOOPYKaeT OakanaBpoB HEOOXOIUMBIMU 3HAHUSAMHU JUISL PEIICHUS
Hay4YHO-TEXHUYECKHUX 3a7a4 B TEOPETUUECKUX U MPUKIIATHBIX aCIIeKTaxX.

B MeronuyeckoM IuiaHe AUCHMILTAHA OMUPAETCS HA 3HAHUS MO (U3MKeE, TOTyYeHHbIC B
mikosie. OcBoeHHe Kypca (U3MKM HEOOXOAMMO Kak IMpeAllecTBYIOIIee Ui psjaa JIpYyrux
JUCLUIIINH: (QU3MUecKas XUMHUS, AHAIUTHYECKAass XUMHUSA H (U3HUKO-XUMHUYCCKHUE METOIbI
aHajmn3a, MPUKIAIHAsg MEXaHUKa, SJICKTPOTEXHUKA U MPOMBIILJICHHAS 3JIEKTPOHUKA, TIPOIIECCHI U
arnmaparbl XUMUYECKON TEXHOJIOTHUH, KOJUTOUIHAS XUMUS, KPUCTALIOXUMHUS ..

®opmbI TpoBeaeHns 3ausaTHiL.' B X0/1e caMOCTOSTEbHOM PaGoTHI CTYICHTHI IOTY4ar0T
TCOPCTUUCCKHUEC 3HAHM A, KOTOPBIC 3aKPCIVIAIOTCA IIPpHU PEIICHNHU 3a1a4 U BBIITIOJITHCHUN
KOHTPOJIbHBIX paboT. OCHOBBI TEOPUU AUCLUIUIMHBI U3j1araeTcs Ha Jekiusx [lomyueHHble
3HAHUS 3aKPETUISIFOTCS Ha JJA0OPATOPHBIX U MPAKTUYECKUX 3aHATUSAX. B X07e KOHTaKTHOU
paboThl CTYAECHTHI UMEIOT BO3MOKHOCTB IOJTYYHUTh OTBETHI Ha BOIPOCHI, KOTOPBIE MOSBUIINCH B
X0JI€ CAaMOCTOSITENIbHON paboTHl.

ITpomerxyTouHas aTTecTanus OCyLeCTBIsAETCS B (hOpME IK3aMEHa.

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kparkoe cogepkanue AuCHUMIINHBI:
Paznen 1 -MexaHuxka.
Paznen 2 -DnexkrpoMarHeTusm.
Pasnen 3 -KoneOauns u BoiHbl. BosHOBAS onTHKA.
Pa3znen 4 - ®usnueckas TepMOAMHAMHUKA.
Paznen 5 -KBantoBas dusuka.
Paznien 6 -OcHOBBI GU3MKH SApA U HIIEMEHTAPHBIX YAaCTHII.
Pe3yabTaT M3ydeHusi AMCUMILIMHBI: cQOPMUPOBAHHOCTH (MM (POPMUPOBAHUE YACTH)
komnetenmuu OI1K -1

3. O0beM AUCHUIIIMHBI.

Bceero,
aKaJeMHYECKUX

Bun yuebHo# paboThl qaCOB

Ounas hopma

! Onpenensercs yueGHbIM mI1aHOM
2 Ompepensercs yu4eOHbIM IIAHOM
® Ompenensercs yu4eOGHbIM IIAHOM
* Onpenensercs yuebHbIM miasoM i P



o0y4eHus

OO0wmast TpyA0eMKOCTb M CUUILIHHbBI 8/ 288

(3a4eTHBIX eAMHMI aKaIEMUIECKIX YacOB)

KonrakTHasi pab6oTa ¢ npenojaBarejieM: 32
3aHATUS JEKIUOHHOTO THIIA 12
3aHSATHUS. CEMUHAPCKOrO TUIA, B T.4. 20

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 12
nabopaTopHbie pabOThI 8
kypcoBoe npoektupoBanue (KP wm KIT) -
KCP
JPYTHE BUIBI KOHTAKTHON paOOTHI

CamocrosiTesibHas padora 230

dopma TeKylero KOHTpoJIs (KOHTPOJIbHBIE PAOOTHI) 6 x/p

®opMa NpPoOMeKYTOUHOI aTTecTaAUMH ( 3a4eT, SK3aMeH) 2 sk3ameHa (26)

4. Conep:kaHue QUCHUTINHBI.

4.1. Pa3gesl ANCOUILINHBLI H BUABI 3aHATHIA.
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1. | MexaHuka 2 2 4 30 OIIK-1,
2. | TepMoaguHAMHMKA W MOJIEKYJIAPHAs 2 2 20 OIlK-1,

(pusuka

3 DJIEeKTPOCTATUKA U MOCTOSIHHBIN TOK 2 2 29 OIIK-1,
4. | DIeKTpoOMarHeTusm 2 2 2 40 OIIK-1,
5. | Kone0anus u BoJHbI. BoJTHOBasi onTHKA 2 2 2 40 OIIK-1
6. | KBanToBas puszmka 2 2 41 , OIIK-1




4.2 OcBoeHue

KOMIIeTeHIIUii pas3acJaMi JTUCHUNIJTHHBI

Ne Kox nnaukaropos
I /;[ JIOCTUKEHHUS HaunmenoBanue pasnena quCHUIIIMHBI
KOMIICTEHITUN

1. | OIIK-1.5, OIIK 1.6, | Mexanuka.
OIIK- 1.7

2. | OIIK-1.5, OIIK 1.6, | DneKTpOMarHeTH3M.
OIIK- 1.7

3. | OIIK-1.5, OIIK 1.6, | Konebanus u BoiHbL. BoIHOBAs ONTHKA.
OIIK- 1.7

4. | OIIK-1.5, OIIK 1.6, | ®usznueckas TepMOIUHAMUKA.
OIIK- 1.7

5. | OIIK-1.5, OIIK 1.6, | KanToBas ¢u3uka.
OIIK- 1.7

6. | OIIK-1.5, OIIK 1.6, | OcHOBBI (PM3HKH si/Apa U STEMEHTAPHBIX YACTHII.
OIIK- 1.7

4.3. 3aHATHSA JIEKIUOHHOT0 TUIIA.

No HaumenoBanue TeMbl O0bem, | MTHHOBanMoHHAas
paszena U KpaTKOe COIEpKaHUE 3aHATUS aKaj. dbopma
JUCITUTUTUHBI YacChl
1 Mexanuka 2 Caaiia-

Kunematuxka. OcHOBHBIE KMHEMaTUYECKUE npe3eHTanus-
XapaKTePUCTUKU KPUBOJIMHEHHOTO JIBVDKCHUS. rpynnosas
HopmanmesHOe M TaHTGHIMABHOE  YCKOPCHHE. AMCKyceHst
Kunematuka BparaTCJIbHOI'O ABUXKCHHS.

Junamuka. HepumanbHbIe CUCTEMBI OTcUeTa. 3aKOHBI

Herorona. TloHsATHS MMIIyJIbca ¥ MOMEHTa HMITYJIbCA

MaTepHaanoﬁ TOYKU M CHCTEMBI MAaTCPUAIIBHBIX

TOYEK. 3aKOHBI COXpaH€HUA HUMITyJIbCa W MOMCHTa

uMItynbca. [loHATHE MOTEHUUAIbHOM SHEPruu. 3aKOH

COXPaHEHUS MEXaHUYECKON SHEPTUH.

2 TepmMoanHamuka M MoJiekvJasapHas ¢usuka. [leppoe | 2 Chaaiin-
HayaJlo TEPMOJAUHAMUKHU. TEeII0EMKOCTb. Y paBHEHHE npe3eHTanus-
Maiiepa. I/I3ox01314qecxnn, H3o6ap1:1qecr<nn, rpynnoasi
M30TEPMUYECKHIA, aIna0aTHIECKHUI ITPOLIECCHI B AMCKYCCHS
UIeabHBIX ra3ax. [IpeoOpa3oBaHue TEIIIOTH B
MexaHndeckyro padoty. [lukn KapHo u ero
KOA(PGUITUECHT TIOJIC3HOTO JCHCTBUS. DHTPOTIHSL.

MonekynapHo-KuHeTH4eCcKas Teopusl. JlapieHue rasa c
ToukH 3peHuss MKT. CBs3b TEMI0EMKOCTH C YHCIOM
CTerneHel cBo0O0 Ikl MOJICKY Ta3a. Pactipenenenue
MakcBelna MOJIeKyJT WIealbHOTO Ta3a.




JIEeKTPOMATHETH3IM. DJIEKTPOCTATHKA U
NOCTOSIHHBIN TOK

3akon Kynona. HanpsbkeHHOCT M MOTEHIIUAT
3JIEKTPOCTATUYECKOTO MoJisL. TeopeMa o IUPKYIISAIUH.
Teopema ['aycca B nHTETpaNibHOM (hopme U ee
MIPUMEHEHUE JJIS pacueTa IEKTPUUECKUX MOJIEH.
DIEKTPUYECKOE TOJIe TUTONS. JJUToIs BO BHEITHEM
ANIEKTpUIEcKOM Tos1e. [IpoBOTHUKH B NIEKTPHUECKOM
nosie. PaBHOBecue 3apsaoB B npoBoaHKMKe. OCHOBHAS
3a/1a4a IEKTPOCTATHKY POBOJHIKOB. EMKOCTB
MPOBOTHUKOB U KOHJIEHCATOPOB. DHEPTHUs
3apsLKEHHOr0 KoHaeHcaTtopa. [1ocTosiHHBIM
ANEKTpUYECKUil ToK. Cuila U IIIOTHOCTh TOKA.
YpaBHEHHE HENPEPHIBHOCTHU JIJIS1 IFIOTHOCTH TOKA.
3akon Oma B HHTErpanbHOM U auddepeHmaTpHOn
¢dopmax. 3akoH Jxoyins -JIeHna. DIeKTpOABMIKYIAS
cuJIa UCTOYHMKa ToKa. [IpaBmia Kupxroda.

Caaiin-
npe3eHTanus-
rpynmnoBasi
AUCKYCCHUsl

JyekTpoMarneTusM. MarautHoe mnosie. 3axkoH buo-
Cagapa-Jlamutaca. 3axon Amnepa. Cuna Jloperia
JIBrkeHne 3apsKeHHBIX YACTHIL B DIIEKTPUIECKOM H
MarHUTHOM IT0JIe. DIIEKTPOMArHUTHAS UHITYKITUS
Camounnykiusi. YpaneHus MakcBesna.

Chain-
npe3eHTaNus-
rpynmnoBas
TUCKYCCHUSI

Kose0anus u BoiHbl. BojiHOBasi onTHKa:
I"apmMoHHMUeckue KoJeOaHUs Pa3TUIHON IPUPOIBL.
OneKTpoMarHuTHas BOJHA KaK pelIeHrue YpaBHEHUN
Makcsemia. CBoiicTBa 37I€KTPOMAarHUTHBIX BOJIH.
CKOpOCTB PacIpoCTpaHEHUs! JEKTPOMAarHUTHBIX BOJIH.
OHeprus 3IeKTPOMarHUTHBIX BOJH. O0bEMHAs
TUIOTHOCTB HEPTUH 3JIEKTPOMArHuTHOTO mojisi. Bextop
YMmoBa — [loliHTHHra. DJIEKTpOMarauTHas IpUPOAA
CBETOBBIX BOJIH. MHTepdepenuns BoaH. Andpakuns
BouH. [Tpunnun [Nolirenca-®Openens. AudpakiponHas
pelreTka Kak CreKTpabHbIN mprudop. Popma u
CTEMEHb MOJIAPU3ALMY MOHOXPOMATHYECKUX BOJIH.
Onruyeckas aHn3oTponwsl. J[ByydenpenoMieHue.

Chnaiin-
npe3eHTaNus-
rpynmnoBasi
TUCKYCCHSI

KBaunToBas ¢dpusuka. KBanroBknle cBojiicTBa
3JIEKTPOMATHUTHOI0 U3jaydeHnus. TemnoBoe

M3Iy4YeHne 1 JoMuHecHeHus. CrieKTpanbHbIe
XapaKTePUCTHUKH TETUIOBOTO M3ITyUYeHHsI. 3aKOHBI
Kupxroga, Credana-bonapumaHa 1 3aKOH CMELICHUS
Buna. A6comotHo uepHoe Teno. @opmyna Penes-
xuHca u «ynbpTpaduoneToBas karactpodan.
I'mmotesza kBanToB. @opmymna [Inanka. KBantoBoe
00BsICHEHHE 3aKOHOB TEIUIOBOI'0 U3JIyUYEeHHUSI.
KopnyckynsapHo-BoTHOBOH Ayallu3M CBETa.
doroaddext u a3ddext Komnrona. YpaBHeHue
OnHinTeiHa 1 hotodddekra. OnbiT bote. laBnenue
cBeTa. POTOHBI. DIEMEHTHI KBAHTOBOW MEXaHUKU
KopnyckynsipHO-BOTHOBOM Jyaiui3M MUKPOYACTHI] U

Chaiin-
Nnpe3eHTaAlus-
rpynmnoBas
TUCKYCCHSI




€r0 AKCIEPUMEHTAIBHOE MOATBEPKICHUE; TPUHIIUIT
HEOTIPEICTICHHOCTH;, BOTHOBAs (PyHKIHA, €€
(hU3UYECKUI CMBICIT; CTAHAPTHBIC YCIIOBHSI;, YCIOBUE
HOpMUPOBKH. YpaBHeHue llIpeaunrepa, oqHoOMEpHBIE
KBaHTOBO-MEXaHUYECKIE 33 [aUH.

4.4. 3aHATHS CEMMHAPCKOIO THUIIA.

4.4.1. CemuHapsl, NpaKTHYeCKHE 3aHATHS.

Ne O0beMm,
HanmeHnoBanne Temsl WHHOBanMoHHas
paszena aka.
Y KpaTKoe CoJepyKaHue 3aHATUS tdopma
JUCLUIUINHBI Yackl

1 MexaHuka. uHaMuKa. 3akoHsl  HplotoHa. 3akon| 2
COXpaHeHus1 uMIyibca. LleHTp Macc MeXaHN4eCcKO CHCTEMBI,
3aKOH JBIKEHHUS IeHTpa Macc. MoMeHT ummyiabca. MomMeHT
CHJIBL. 3aKOH COXPaHEHUS! MOMEHTAa MEXaHUYECKONH CHCTEMBI.

2 TepmoanHaMuKa u MoJeKkyaspuas ¢usuka. [lepsoe Havanmo| 2
TepMoAMHAMUKU.  TermoeMkocTe.  YpaBHeHue  Maiiepa.
N3oxoprueckui, n300apuvecKui, HM30TEPMHUYECKUN,
anuabaTUUeCKUil  mpolecchl B HJSANbHBIX  Trasax.
IL 1L

3 DaekTpoMarueTusM. Pabora CHI 3JIEKTPOCTATHYECKOTO IO, | 2 -
[Torenuman mosnst. Beranciaenne NOTEHIIHATOB 3JIEKTPUIECKIX
riosied. CBA3b HANPSHYKEHHOCTH M MOTEHIIMAIIA.

) o 2
KoJieoanus v Bo1HbI. BoaHoBast ontuka. MaeannHbiin
rapMOHHYECKUH oclmnIsTop. CroxeHue KoieOaHui.
VYpaBHEHHE U XapaKTePUCTUKHU BOJIH. MHTepdepeHus cera.
Hudpaxnus ceera. JJudpakimonHas penieTka.

6 KBanToBas onTuka. KBaHTtoBble CBOMCTBA 2
3JIeKTpoMarHuTHOro uainyuenus. @orosddexr. Komnron-
s dext. DOTOHBI.

6 KBanToBas ¢m3nka. BoiHoBble cBoiicTBa yacTull. BosiHa nie 2
Bpoitnsa. Ypasuenue lllpenunrepa. [Ipocreiimme oqHOMEpHbIE
3aJIa4H.

4.3.2. JJabopaTopHbIe 3aHATHSA.

Ne OobeMm, | [Ipumeuanue
HaumeHnoBaHue TeMbl
paszena aKas.
U KpaTKOE COZECP)KaHUE 3aHITUS
JUCIUTIITNHBI 4acsl
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Mexanuka. Jlexyus: «OCHOBHBEIE CBEACHHSI 00 00paboTke
M3MEPEeHUI B (DU3MUYCCKOM MTPAKTHKYME)

Mexanuka. Beimonnenue naboparopHoii paboThI 1o 2
MEXaHUKE
ONEeKTpOMarHeTHs3M. 2
Brimonnenue nabopaTopHO pabOThI IO 3JEKTPOCTATHUKE U
[IOCTOSIHHOMY TOKY
Konebanus u BosHbl. BonHOBas onTHKa. 2
Brimonnenne nabopaTopHOil pabOThI O BOTHOBOMW ONTHKE
4.4. CamocTosiTe1bHAsA padoTa 00yYalommxcst
Ne O0bewm,
pas3nena [Tepeuens BOIIPOCOB AJIst aKas. ®opma
JUCLHUIUIUHEL | CAMOCTOATEIBHOIO U3YYEHUA Yackl KOHTPOJIA
1 Mexanuka 30 KonTponbHas
Kunematuka. OCHOBHBIE KHHEMAaTUYECKUE paborta

XapAKTEPUCTUKU KPUBOJIMHEWHOTO JBUKCHUS:
CKOpPOCTh U yckopeHue. HopmansHoe n
TaHTeHLMaNbHOe ycKopeHue. KunemaTtunka
BpAIaTEIbHOTO IBHKEHUS: YTII0Basi CKOPOCTh U
YIJIOBO€ YCKOPEHUE, UX CBSI3b C IMHEUHOU
CKOPOCTBIO U yCKOpeHueM {uHamuka.
WNHepunanpHbIe CHCTEMBI OTCUYETA U NIEPBBII 3aKOH
Hsrotona. Bropoi

3akoH Herotona. Macca, uMiyJec, cuia.
YpaBHEHHE ABMKEHUS MaTEPUATLHOW TOUKH.
Tperunii 3axkoH HproTOHA M 3aKOH COXpaHEHHUsI
HMITyJIbCa. 3aKOH BCEMUPHOTO TATOTeHUA. CHIIBI
conpoTuBieHus. IHTerpupoBanne ypaBHEHUI
JBUKEHHS, POJIb HAYANIbHBIX yciioBuil. LlenTp Macc
MEXaHWYECKOW CUCTEMBI, 3aKOH JABMKEHUS LIEHTpa
Mmacc.

MomeHT uMnyabca. MOMEHT UMIyJbca
MaTepuanbHONM TOUKH U MOMEHT MEXAHUUYECKON
cucTeMbl. MOMEHT CHITBL. 3aKOH COXpaHEHUs
MOMEHTa MEXaHNYECKON CHUCTEMBI. JIBIKEHUE B
T10JI€ LIEHTPAJIbHBIX CHJL.

Oueprus. Cuia, paboTa v MOTCHITUAIbHAS
sHeprus. KoHcepBaTUBHEIC 1 HEKOHCEPBATHBHBIC
cuibl. PaboTa 1 KMHETHYECKast SHEPTHS. 3aKOH
COXPaHCHUS TIOJTHON MEXaHWUYECKOM SHEPTUH B
T0JIC IOTEHITMATBHBIX CHiI. CBSI3b MEXY CHIION U
MOTEeHIMANIBHOM 3Hepruen. ['pagueHT ckasipHOn
dhyHKIHAA.

JlnHaMuKa BpamaTeJbHOr0 IBUKEHHA.
YpaBHEHHE BpaleHNs TBEPIOTO TeJa BOKPYT

11




3aKpersieHHol ocu. MoMeHT nHepiu. @opmyna
IlITetinepa. Kunetnueckas 3Heprust
BpAIlAOLIETrocs TBEPAOro Tena.

TepMoaMHAMMKA U MOJIEKYJISIPHO-
KHHeTHYecKas Teopus. J[aBneHue raza ¢ TOUKH
3peanss MKT. CBs3b TEITIOEMKOCTH ¢ YHCIIOM
cTerieHel cB0OO Il MOJIEKYI Ta3a. Pactipenenenue
MakcBesuia MOJIEKYJT U1€aTbHOTO Ta3a.
DKcnepuMeHTaIbHOEe 000CHOBAaHHE PacIpeAeIeHuUs
Makcgemna. Pacnpenenenue bosbiMaHa u
OapomeTpuueckas Gopmyia. SBieHus nepeHoca.
Huddysust, TennonpoBogHOCTb, BHYTPEHHEE
Tpenue.llepBoe Hauano TEPMOIMHAMUKHY.
TemnoeMkocTb. YpaBHeHue Maiiepa.
Uzoxopuueckuii, nzodapuieckuii,
M30TepPMUYECKUH, aInadaTHIeCKUi MPOIIECCHI B
uaeanbHbIX rasax. [IpeobpasoBaHue TemIOTH B
MexaHuueckyto padoty. Lukn KapHo u ero

KO3 (PUITUCHT MOJIC3HOTO JCHCTBYSI. DHTPOIUS.
HaBnenue rasa ¢ Touku 3peHust MKT. Cps3p
TEIJIOEMKOCTH C YHCIIOM CTeTeHeH cBOOOIbI
MOJIEKyJI ra3a. Pacnipenenenue Makcsesna
MOJIEKYJI UIeaJbHOr0 ra3a. JKCIepUMEHTAIEHOE
o0ocHOBaHUe pacipeneneHuss MakcBena.
Pacnpenenenune bonbimana 1 GapomeTpudeckas
dhopmyna. Ssnenus nepenoca. Auddysus,
TEIJIONPOBOIHOCTh, BHYTPEHHEE TPEHHE.

20

KonTponbHas
paborta

DJIEKTPOCTATHKA M NOCTOSAHHBIN TOK

3axoHn Kynona. HanpsykeHHOCTh ¥ TOTEHITHAI
3JIEKTPOCTaTUYECKOro nois. Teopema o
nupkyssinuu. Teopema I'aycca B HHTErpanbHON
(dbopmMe 1 ee pUMEHEHHE IS pacueTa
3NEKTPUUECKHX TOJIEH. DIEKTPUUIECKOE MOJIe
IUnois. [Iunosis BO BHEIIHEM 3JIEKTPUYECKOM
niosie. I IpoBOTHUKH B 3JIEKTPUUECKOM TIOJIE.
PaBHOBecue 3aps10B B mpoBogHuKe. OCHOBHAS
3a/1a4ya MEeKTPOCTATUKH TTPOBOJHUKOB.
OKBUNOTEHIMAIBHBIE TIOBEPXHOCTH U CHIIOBBIE
JIUHUH 3IEKTPOCTATUIECKOTO TIOJS MEXKITY
MIPOBOAHHUKAMHM. DJIEKTPOCTATUYECKAS 3aLUTA.
EMKOCTBh NPOBOAHHUKOB U KOHJIEHCATOPOB. DHEPTHs
3apsHKEHHOTO KOHJIEHCATOPA.

[TocTosHHBIN dnekTprueckuii Tok.Cuna u
IJIOTHOCTH TOKA. Y paBHEHUE HEMPEPHIBHOCTH IS
IJIOTHOCTH TOKa. 3akoH OMa B MHTETPaIbHON 1
muddepeHnuanbpaoi popmax. 3akon [xoyns-
Jlenna. DNeKTpOABMKYIIAS CUJIa UCTOYHUKA TOKA.
[IpaBuna Kupxroda.

29

KontponbHas
paborta

JJiekTpoMarueTusM. Maruurocratuka. Bextop
MarHuTHOW MHIYyKIWW. 3aKkoH Ammepa. Crma
Jlopenna. JIBuxeHue 3apsa0B B JJIEKTPUUECKUX U

40
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MAarHUTHBIX noiax. 3akoH buo-Caapa-Jlamnaca.
Teopema 0 IUPKYIAIUH (3aKOH TIOJTHOTO TOKA).
Teopema I'aycca.

DJIeKTPOMATHUTHASI MHAYKUMS. Y paBHEHUsI
Makcgesuia. deHoMeHOIOTHs
31eKTpoMarHuTHOW uHaykuuu. Ipasuno Jlenna.
YpaBHeHUE AIEKTPOMATrHUTHON UHAYKIIUH.
Camounaykuus. UHAYKTUBHOCTD COJICHOUA.
PaGota o nepemMernieHnto KOHTypa ¢ TOKOM B
MAarHUTHOM T0JI€. DHEPTUsi MAarHUTHOTO TOJIS.
Cucrema ypaBHeHU MakcBeuia B HHTETpaIbHON
dhopme u Ppu3HUeCKUil CMBICT BXOIAIINX B HEE

YpaBHEHUI
5 Konebanus u BoiHbl. BosiHOBasi onTHka. 40 KonTponbHas
OneKTpoMarHuTHas MPUPoia CBETOBHIX BOJIH. pabota

WnTepdepeHunonHOE NOE OT ABYX TOUEUHBIX
rnctoyHuKoB. OnbiT FOHra. Jludpakiys BoJIH.
[Mpunnun INotirenca-Openens. Audpaxums
®penens Ha npocTedmux nperpagax. Judpaxmms
Opayrrodepa. Judpakaus Opayrrodepa Ha
meny. JudpakuuonHas penieTka Kak
CHEeKTpabHBIN puoop. [lonspuszamnms BoH.
[lornomenwue, nucnepeus, paccessHUE CBETA.
HopwmanbHast 1 aHOManbHast AUCTIEPCHH,
paccesiHie, IOIJIOIIEHHE CBETa, MOJISIPU3allUs CBETa

KBantoBasi ¢pusuka. TerioBoe U3ayyeHUe U

KontponbHas

moMuHectieHnysa. CrekTpaabHble XapaKTepPUCTHKU paGora

TEIUIOBOTO M3JTyueHusi. 3akoHbl Kupxroga,
Credana-bonbsiimana n 3akoH cMenienns BrHa.
AbcoumotHO uepHoe Teno. Dopmyia Penes-
JxuHCca 1 «ynapTpadroeToBas Karactpoday.
I'unoresa kBantoB. ®opmyna [1nanka. Ksanrosoe
00BsICHEHHE 3aKOHOB TEILUIOBOTO H3ITyUCHHSI.
KopmyckynspHo-BOITHOBO# Jyalin3M CBeTa.
dotoaddext n 3 dext Komnrona. Ypasaenue
OnHmTeiiHa 11 porodpdexra. OnviT boTe.
Hasnenue cseta. ®otonsl KopnyckynspHo-
BOJIHOBOM Jyajli3M MHKPOUYACTHI] U €T0
9KCIIEPUMEHTAIBHOE MOATBEP K ICHHUE; TPUHIINII
HEOIPEIeTICHHOCTH;, BOJTHOBAS QYHKITHS, €€
(u3MUeCcKuii CMBICI; CTAHAAPTHBIE YCIOBUS;
yclioBHEe HOpMUPOBKH. Y paBHeHue llpenunrepa,
OJTHOMEpHBIE KBAaHTOBO-MEXaHUYECKHE 3aJauu.
OIHOMEPHBIH MOTEHIIUANBHEIN TOPOT U 0apbhep.

4.4.1. TeMbl KOHTPOJIbHBIX PadoT
Kontposasnas padora Nel :Mexanuxa

KonrponeHas pabora Ne2: Tepmoounamuxa u MonekyiapHas usuxa.
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Koutposnbhas pabora Ne3 Dnekmpocmamuxa u noCmosHHbll MOK
KonTposbHas pabota Ned Maenumocmamuxa. D1eKmpomMacHumuas uHOYKYus.
KonTponbhas padora Ne 5 Boanosas onmuxa.

Kontponsnas padora Ne5: Keanmosas ¢ghusuxa.

5. [lepeyeHb y4eOHO-METOIMYECKOT0 OOecmeyeHus JJIsi CAaMOCTOSITEeIbHOI PadoThI
00y4YaKOIIUXCS M0 TUCHHUILINHE.

MeTtoaudeckue yka3zaHus I O0YYArOIIUXCs [0 OPTaHU3AIMHA CAMOCTOSATEIHLHONU PabOTHI
[0 JUCIMIUIMHE, BKIIIOYas TEPEYeHb TEM CaMOCTOSATEIBHOW paboThl, (OPMBI TEKYILIErO
KOHTPOJISI 110 JWCHUIUIMHE W TPeOOBAaHUS K WX BBIIOJHEHUIO Pa3MEIICHBI B 3JIEKTPOHHOMN
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpene CIIoI' TU(TY) Ha caure:
http://media.technolog.edu.ru

6. DoHJ 01LIEHOYHBIX CpeacCTB 1Jisl MIPOBECACHUA l'lpOMC)KyTO‘-IHOﬁ aTTeCTallumn

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOLIUMCS MEpOINPHUITUNH TEKYLIEro KOHTPOJISL
MO3BOJIIET IPEBBICUTH (AOCTUTHYTh) HMOPOTOBBIM YpPOBEHb («YAOBIETBOPUTEIBHO») OCBOEHUS
IPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIHH.

Pe3ynbTarhl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIU JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOCHUSI KOMIIETEHIIMH HA JAaHHOM
JTamne.

ITpomerxyTouHas aTTecTanys N0 AUCLHUILUIMHE IPOBOAUTCS B JOPME 3K3aMEHOB.

IIpu cpade sk3aMeHa, CTYAEHT IOJIy4aeT TPU BOIpPOCAa U3 MEPEYHs] BOIPOCOB, BpEMs
MOATOTOBKHU CTYJEHTAa K YCTHOMY OTBETY - 10 45 MuH.

HpI/IMep BapHaHTa BOIIPOCOB HA DK3aMCHC!:

Bapuant Ne 1

CBf3b MeKIy CHJION U MOTEHIHATbHOI dHeprueil. I'pagnenT ckansipHoii pyHkuuu.

3akon bno — Caapa — Jlaniiaca U ero npuMeHeHHe K pacyéTy MATHUTHOIO MOJIA
NPSMOJHUHEHHOr0 MPOBOJHUKA C TOKOM.

BeckoHeyHasi IUIOCKOCTH HeCceT 3apsii, PABHOMEPHO paclpeleleHHBbI ¢
NOBEPXHOCTHOH maoTHOCTHIO 1 MKK/M’, Ha HEKOTOPOM PACCTOSIHMM OT ILIOCKOCTH
napajjieNIbHO eif pacmosiokeH Kpyr paamycom 10 cM. BeIlYMCIMTL MOTOK BeKTOpa
HANPSKEHHOCTH HJIEKTPUYECKOr0 MOJIs1 Yepe3 3TOT KPyT.

@DOHJ OLIEHOYHBIX CPEJCTB MO AUCUMILIMHE npeacTasieH B [Ipunoxenun Ne 1

Pesynbrarsl

OCBOCHHUSA JUCHUILIMHBI CUHUTAKOTCA JOCTUTHYTBIMH, CCJIW IJId BCECX

3JICMCHTOB KOMHeTeHHI/Iﬁ AOCTUTHYT HOpOFOBHﬁ YPOBEHb OCBOCHHUA KOMIICTCHIHWH HAa JaHHOM
9Tall€ — OIICHKa <(y,Z[OBJIeTBOpI/ITeHLHO»5.
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http://media.technolog.edu.ru/

7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAMMBIX JJIS OCBOEHMSI JUCUMUIIIIMHbBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

Cagenbes,l1.B. Kypc o6mieit pusuku : yaebnoe nocodbue : B 4-x kH. T. 1. Mexanuka / U. B.
Cagenbes. - 5-¢ uzn., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5

CagenweB,11.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpu4ecTBO U
maraetusm / U. B. CaBenbeB. - 5-¢ uz., uchp. . - Cankr-IletepOypr, Mocksa ; Kpacaonap:
Jlanp, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmieit ¢husuku : yaedHoe nocoodue : B 4-x k. T. 3. MonekynsapHas
¢duzuka u repmogunamuka/ M. B. CaBenbes. - 5-¢ u3g., ucnp. . - Cankr-IlerepOypr, MockBa
; Kpacnomap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc o6mieii pusuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bomabl. OnTuka.
/ W. B. CaBenbeB. - 5-¢ u3z., uctnp. . - Cankr-IlerepOypr, Mocksa ; Kpacnonap: Jlans, 2011.
—251 c .- ISBN 978-5-8114-1210-5
Bamumes M.I'. Kypc obuieit pusuku : YuebHoe nocodbue ais By30B 10 TEXHUUECKUM
HaIpaBJICHUSM MMOATOTOBKY M cniennaibHocTsM / M. I'. Banumes, A. A. TloB3uep. - 2-¢ u3n.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH 11
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KcrepuMEHTalbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CrapoBukoB. - Cankt-Ilerepoypr, Mocksa ; Kpacuonap : Jlans, 2008. - 235 c. - (YueOHuKH
it By30B. CrierianbHas aureparypa) - ISBN 978-5-8114-0862-7

®upranr, E.B. PykoBoACTBO K pelIeHHIO 3a/1a4 10 Kypcy oomien Gpu3uku : yuedHoe mocoomne
JUTSL BY30B 110 TEXHUYECKHUM W TEXHOJOTHYCCKUM HAIPaBJICHHUSIM U criennanbHocTsM/ E.B.
@upranr. - 3-¢ u3., crep.. - Cankr-IletepOypr, Mocksa ; Kpacnonap: Jlans, 2009. - 348 c. -
(YueOnuku ms By3oB. CrienuanbpHast muteparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHsl IUIOCKOCTH NOJSpPHU3alMM CBeTa @ METOAMYECKHE YKa3aHWus K
nabopatopuoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo o0Opa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJNOTHUYECKUW  WHCTHTYT (TeXHUUYECKUI
yauBepeuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2015. — 22 c.

[TpoBepka 3akoHa Maioca : MeToAMYECKHe yKa3aHus K JlabopartopHoii padote Ne 56 / C.B.
XotynioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun, Cankr-IlerepOyprekuii rocynapcTBEHHbBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usmku. —
Canxkr-IlerepOypr: CIIGI TU(TVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CHEKTPOB MOTJIOUIEHUS] PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJMYECKUe yKazaHus Kk jJabopatopHoit padote Ne 90 / B.B. brnarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunHucrepctBo o0pa3oBaHuss U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH — TEXHOJOTUYECKHH  HHCTHTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢umsuku. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AepmmHa, ['.I'. M3yuenue aucnepcuu cBeTta B BElIECTBE : METOIHMYECKHE yKa3aHUs K
nabopatopHoit pabore Ne 68 /I.I. Asepmmnua, A.B. bemikos, O.I1. Illycrpona;
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12.

13.

14.

15.

16.

17.

18.

19.

MunucrepcTBo oOpa3zoBanmsi U Hayku Poccuiickoit ®enepanun, Cankr-IlerepOyprcekuii
TOCY/IapCTBEHHBI TEXHOJOTHYECKHA WHCTUTYT (TeXHWUYecKuii yHuBepcuter). Kadenpa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Hanunsuenko, B. I'. Omnpeznenenne oTHOLIEHUS 3apsijia JIEKTPOHA K €r0 Macce ¢ MOMOIIbIO
MarHeTpoHa : METOJUYECKHE yKa3aHus K JlabopaTopHoi padore Ne 33 / B. I'. JlaHunp4eHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®@enepammu, CaHKT-
[lerepOyprckuif  rocyJapCTBEHHBI  TEXHOJOTUYECKUM WHCTUTYT (TexHUUECKHI
yauBepcuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBneHus 35IeKTPOMAarHUTHONM MHAYKLMU M CAMOMHIYKLUHU : METOJUYECKHE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. llycTposa ;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoii @enepanuu, Cankt-llerepOyprekumii
rOCYy/IapCTBEHHBI TEXHOJOTHYECKH HMHCTUTYT (TexHuYeckuil yHuBepcuteT). Kadempa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 23 c.

Kepnooii, A.M. HM3Mepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
pEeIIeTKH : METOUYECKHe yKa3aHus K JlabopaTopHoi pabote Ne 54 / A. U. Kepnosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @enepauuu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  WHCTUTYT  (T€XHHYECKUU
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3¢dexra: MeTOAUYECKHE YyKa3aHus K J1abopaTOpHOM
pabore /  B.I'. J[lanunbuenko, C.B. [Ipsuenko, A.M. XKepnosoii, FO.P. Pynakos;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Uuobucos, A.I'. dotoanexkrpuueckuil >3PQPeKkT MeToANYEecKHe yKa3zaHUs K JabopaTopHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. Illyctpora, B.B. bmarosemienckuii ; MunucrepcTBo
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckud yHuBepcuteT). Kadenpa oOmeit ¢usuxu. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 22 c.

Yuobucos, A.I'. OnpeneneHne ropu30HTAITHPHON COCTABISAIONIEH MAarHUTHOTO TOJs 3eMIIH :
Mertoanueckue ykazaHusi Kk jJabopatopHoit padore Ne 31/ A.I'. Yubwucos, JI.H. Kaypona,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepanuu,
Cankr-IlerepOyprckuif  TOCYyJapCTBEHHBIN TEXHONOTUYECKUN HMHCTUTYT (TEXHUYECKHA
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

XotyHuoBa, C.B. M3yyeHue 3aKOHOB TEIUIOBOTO M3JIyYEHHMs] METOIMYECKHE YKa3zaHHUs K
naboparopuoit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Ckobernes ;
MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcureT). Kadenpa
oOmeit ¢m3uku. —  Camkr-Ilerepoypr:  CIIGI'TU(TY)., 2012. - 21 c.

XotynnoBa, C.B. M3ydyeHue »JIEKTPOCTATUYECKUX TOJE€H Ha Mozenu . Meronudeckue
yKazaHus K 1aboparoproit padore Ne21 / Xorynnosa C.B.,bnarosemenckuii B.B., CkoOenes
B.H. ; MunucrepctBo o0pazoBanuss u Hayku Poccuiickoii @enepanuu, CaHKT-
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20.

21.

22.

23.

24,

25.

26.

27.

28.

[TerepOyprckuii  TOCYyJapCTBEHHBIM  TEXHOJOTHYECKMM  MHCTUTYT  (TEXHUYECKUU
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Boabskenmreiin, B.C. COopHUK 3a1a4 110 001meMy Kypey pu3uku: yded. mocooue sl TeXH.
By30B / B.C. Bonbkenmreitn — Cankr-IlerepOypr.: Kumxubiii mup, 2005. — 326¢. -- ISBN 5-
86457-2357-7

Hetnad, A.A. Kypc dusuku : Yae6Hoe nocodue mis BTy30B / A.A. etnad, b.M. SBopckuii.
— 10-e um3n., crep. — Mocka:: Academia, 2015. — 720 c. . - (Beicuiee obpa3oBanwue). -
ISBN 978-5-4468-2291-1

WBanos, A.Jl. MonekymnspHas ¢pu3uka: Metoaudeckrue yKa3aHus K Ja00opaTOpHBIM paboTam /
A.Jl. UBanoB, B.B. Kammer, B.b. Ocrames; ; MunuctepcTBo 00pa3oBaHUS M HayKd
Poccuiickoit ®enepanun, Cankr-lIlerepOyprckuili rocyJapCTBEHHBIN TEXHOJOTUYECKHM
UHCTUTYT (TexHuuyeckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

Hynnaukosa, T.A. Omnpenenenue TeMreparypbl HUTH JIAMITBl HAKAIWBAHUS | METOIUYECKHE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanukosa, B.b. Ocrames ; MunuctepcTBo
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprckuil rocyaapcTBeHHbIN
TEXHOJIOTUYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢dusuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

JynnukoBa, T.A. UnTepdepeniius cBera B TOHKUX IUIeHKax. 1lojgockl paBHON TOJIIMHBIL.
Konbua HeloToHa : Meroanyeckue ykasaHus K jaboparopHoit padore / T.A. lyaHukosa,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepannu, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBIA  TEXHOJIOTUYECKMH  HMHCTUTYT (TeXHMUYECKUI
yauBepcureT). Kadpenpa odmeit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10
c.

HynnukoBa, T.A. M3ydyenue uHTepdepeHUMH cBeTa MpHU momouy Oounpusmsl dpenens :
METOAMYECKHe yKa3zaHHs K JabopaTopHoi pabote Ne52 / T.A. lynnukoBa, B.b. Ocrames ;
MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
TOCYJApCTBEHHBIN TEXHOJOTMYECKUN WHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2011. — 14 c.

bosmotoB B.b. SIBieHus 3JI€KTPOMAarHUTHOM WHIAYKIHMM W CAMOWHIYKIHH: METOAUYECKHE
yKkazaHusg Kk JsabopatopHoil pabore /b.b. bomoros, A. B. bemskos O.II. llycrposa ;
MunucrepctBo obpazoBanusi U Hayku Poccuiickoin @enepanuu, Caskt-llerepOyprekumii
TOCYJAPCTBEHHBIN TEXHOJOTMYECKU HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHurKa MOCTynaTeJIbHOTO U BpallaTeIbHOTO IBHXKEHUS : yueOHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.J] . VIBanoB; MuHucTepcTBO 00pa30BaHUs U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBEHHBIN TEXHOIOTMYECKHIHA
WHCTUTYT (TexHuueckuil yauepcutet). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTebHOro ABIKEHUS | yueoHoe nocodue / Y. A. Kysinos, A.B. bensikos,;
O.I1. UlyctpoBa, A.Jl. IBanOB ; MuHHCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
Oeneparun, Cankt-IlerepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYECKUNA HHCTUTYT
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29.

30.

31.

32.

33.

34.

35.

36.

(texanueckuii yausepcuret). Kadenpa odmeit duszuku. — Cankr-IleTepOypr:
CII6I' TU(TY)., 2018. - 22 c.

N3yuenue ranmpBaHoMmeTpa. Mcnonb3oBaHre €ro B Ka4eCTBE aMIIEpMETpa U BOJbTMETpa

: [Ipaktukym / b. b. bBonoros , C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. CxoGenes ;
MunucrepcTBo 0oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUSCKUN HHCTUTYT (TeXHUUecKuil yauepcuteT). Kademnpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnektpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynnosa, b.b. bonotos, B.B.
bnarosemenckuii ; MunncrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanuu, CaHKT-
[TeTepOyprckuil rocyapCTBEHHBIN TEXHOIOTMYECKUM HHCTUTYT (TEXHUYECKUM
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TYVY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. lllyctpoa, A. B.
benskos, A. /. IBanoB ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuii rocyapCTBEHHbIM TEXHOJIOTHYECKUN HHCTUTYT (TEXHUYECKUIA
yauBepceuteT). Kadenpa obmet dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

Hponos, N.E. Mexanuka : OcHoBHbIe 3akoHbI / W.E. UpomoB. — 7-¢ u3a., crep. — M.ockBa:
BMHOM. JIa6oparopus 3uanuii, 2005. — 309 c. - ISBN 5-94774-196-2 .

Hponos, N.E. BomHossie mponecchl : OcHoBHbIe 3akonbl / U.E. Uponos. — 2-e uza., pom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 263 c. -- ISBN 94774-008-7

Hponos, N.E. ®uzuka makpocuctem : OcHoBHBIE 3akoHbI / N.E. UpomoB. — 2-e u3zn., mom. —
Mocksa: BUHOM. Jla6opatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, N.E. KanroBast ¢pusuka : OcnoBHble 3akoHbl / U.E. Uponos. — 2-e uzn., mom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Uponos, U.E. Dnextpomaruerusm : OCHOBHbIE 3aKOHBI: yueOHOe nmocodue g By3oB / W.E.
Hponos. — 5-¢ m3a. — Mocksa: BUHOM. Jlabopatopus 3uanuii, 2006. — 319 c¢. - ISBN 5-
94774-395-7

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

1. bnarosemenckuii , B.B. M3yueHue crnekTpoB nponyckaHusi HHTEPPEPEHINOHHBIX
U CTEKJISTHHBIX CBeTO(UIBTPOB : yueOHOe nmocobue / B. B. brnarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Mununcrepctso o6pazoBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCcTBEHHbIH TEXHOIOTHYECKUN HHCTUTYT
(texnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2019.-18 c. //CIIOI' TU. DnextpoHHast OMOIHOTEKA. -
URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexxum noctymna:
JUISL 3apErMCTPUPOBAHHBIX T10JIb30BATEINIEH.

2. JKepnosoii, A.W. 3MepeHne HAMarHM9€HHOCTH BEIIECTB METOIOM SIJICPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocodue / A. U. XKepuosoii, C. B. [IpsiueHko ;
MunuctepcTBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI MHCTUTYT (TEXHUYECKUI
yauBepcutet). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CITIOI TU(TY).,
2019.-22 c. //CII6I' TU. DnekTpoHHas 6ubaroTeka.-
URL.:http://technolog.bibliotech.ru (mara obpamenus: 12.01.2021).-Peskum gocryma:
JUIS 3apErMCTPUPOBAHHBIX I10JIb30BATEIICH.

3. .HM3yuenwue BpaleHus IIIOCKOCTU MOJSIPU3ALMK CBeTa : MeToauuecke yKkazaHus K
nabopatopnoii padote Ne 57 / C.B. XoryHuoBa, B.B. bnarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(rexauueckuii yauBepcuter). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2015.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

[TpoBepka 3akoHa Maioca : Metoaudeckue yka3aHus K JabopaTtopHoi padore Ne 56
/ C.B. XoryHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTUIECKUI HHCTUTYT (TEXHUYESCKUI
yuuepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CIIOI' THU. DnexTpoHHas 6ubianoTeka.-
URL.:http://technolog.bibliotech.ru(mara oopamenus: 12.03.2021).-Pexxum gocrymna:
JUISL 3apErUCTPUPOBAHHBIX TOJIH30BaTENICH.

bnarosemenckuii, B.B. UccnenoBanne cniekTpoB MOTIIOMIEHUS pAaCTBOPOB
OpraHMYecKUX MOJeKyn: MeToauueckue yKkazanus K naboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUYECKHUI HHCTUTYT (TexHuueckuil yausepcurer). Kapenpa obmeit dusuxu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-
Pexxum noctyma: aJisi 3aperucTpupOBaHHBIX MMOJIB30BaTENEH.

AsepmmHa, ['.I'. U3ydyenue qucnepcun cBeTa B BEIIECTBE | MeTOAUYECKUe yKa3aHust
k maboparopnoit pabore Ne 68 /I".I'. Apepmnna, A.B. bensikos, O.I1. Hlyctposa ;
MunuctepctBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKHI HHCTUTYT (TEXHUYECKHI
yHuBepcuret). Kadenpa obmeit ¢pusnku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I ' TU. DnexTpoHHas 6ubnuorexa.-
URL:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2021).-Pexum gocrymna:
JUISL 3aperMCTPUPOBAHHBIX TOJIb30BaTENIEH.

. Jannnpuenko, B. I'. Onpenenenre oTHOEHUS 3aps/ia dJEKTPOHA K €ro Macce ¢
MTOMOIIIBI0 MAarHETPOHA : METOAMYECKHE yKa3aHus K JaboparopHoii padore Ne 33 / B.
I'. Janunsuenxo, JI. H. KaypoBa ; MunucrepcTBo o0pa3oBaHMs U HAYKH
Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii rocyiapcTBeHHBIN
TEXHOJIOTUYECKHUM HHCTUTYT (TexHuueckuil yausepcuteT). Kadenpa obmelt puzuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2014,-21 c. /CII6I' TU. DnekrponHas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara obpamenus: 12.03.2021).-
Pexum noctyna: ais 3aperucTpupOBaHHBIX MOJIb30BATENEH.

bonotos, b.b. fIBneHns 3nekTpoOMarHMTHOW HHIYKIUNA U CAMOMHIYKIUH :
MeTOAMYECKHEe yKa3zaHus K T1abopaTopHoit pabote Ne 39 / b. b. bonotos, A. B.
benskos, O. I1. HlycrpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apCcTBEHHbIM TEXHOIOTHUYECKUH HHCTUTYT
(Texanueckuii yauepcutet). Kadenpa odmeit ¢puszuku. — Cankr-IlerepOypr:

CIIGI' TU(TY)., 2014.-23c¢. //CII6I TU. DnextpoHHas 6nbIuoTeka.-
URL:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2021).-Pesxxum gocrymna:
JUIS 3apErMCTPUPOBAHHBIX T10Ib30BATEINICH.

Kepnonroii, A.. I3mepeHune AJIMHBI CBETOBOM BOJIHBI IIPH MIOMOIIHM TU(PPAKITHOHHON
pEIIeTKH : METOIMYECKUE YKa3aHusl K JlabopaTopHoii pabote Ne 54 / A. W.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%96%D0%B5%D1%80%D0%BD%D0%BE%D0%B2%D0%BE%D0%B9,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

10.

11.

12.

13.

14.

Kepnosoii, C. B. Ipstuerko ; MunuctepcTBo 0o0pa3oBanus u Hayku Poccuiickoii
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(rexnuueckuit yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

HccnenoBanue rupockonuueckoro s dexra | MeToauueckue yKazaHus K
naboparopnoii padbore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, 1O.P.
PynakoB ; MunucrepcTBo oOpa3oBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyapCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYCCKUN
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperUCTPUPOBAHHBIX TOJIh30BaTENICH.

Uubucos, A.I'. Dorosnexkrpudeckuit apdexr : Meroaudeckue ykazaHus K
naboparopnoit pabore Ne 59 / A.I'. Uubucos, O.I1. Illlyctposa, B.B.
bnarosemenckuii ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparmm,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexanueckuii yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIOI TU. DnexTponHas 6ubnauoTeka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOPU30HTATBLHOM COCTABIISAIONICH MAarHUTHOTO TIOJIS
3emiu : Meroanueckue yka3zaHus Kk JadopaTopHoit padore Ne 31/ A.T'. Ynubucos,
JLLH. Kaypoga, O.I1. llyctpoBa, ; MunuctepcTBo oOpazoBanus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
(texnuueckuit yauepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2013.-13c¢. /CII6I' TU. DnekTponnast Oubanoreka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIECH.

Xotynnosa, C.B. M3yuenue 3ak0HOB TEIJIOBOTO U3Ty4YeHHS @ MeToaudeckue
ykazaHus K naboparopnoii padore Ne 58/ C.B. Xotyniona, B.B. brnarosemenckuid,
B.H. Cko6enes ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®enepanun,
Cankr-IlerepOyprckuii rocy1apCcTBEHHBIH TEXHOIOTMUECKUI HHCTUTYT
(rexnuueckuit yauepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012. -20 c. /CII6I TU. DnexktpoHHast OubiuoTeKa.-
URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexxum noctymna:
JUISL 3apErMCTPUPOBAHHBIX T10JIb30BATEIIEH.

Xotynnosa, C.B. M3yuenue 31eKTpOCTaTHICCKHUX TIOJICH Ha MOJIECH | MeToIndecKue
ykazaHus K JabopaTtopHoii padote Ne21 / Xorynuona C.B.,brarosenienckuii B.B.,
Ckob6enes B.H. ; MunuctepctBo 06pa3oBanus u Hayku Poccuiickoit denepannm,
Cankr-IlerepOyprckuii rocy1apCTBEHHBIA TEXHOIOTHUECKUI HHCTUTYT
(rexnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas bubiaroTeKa.-
URL:http://technolog.bibliotech.ru(mara oopamenus: 12.03.2021).-Pexxum noctymna:
JUIS 3apErMCTPUPOBAHHBIX I10Ib30BATEINIEH.
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8. Hepeqenb IJICKTPOHHBIX 06pa30BaTeJIbHLIX pecypcoB, HQOGXOI[I/IMLIX AJIs1
OCBOCHMA NTHUCHUIIJIMHBI.

yueOnbIif an, PI1J] 1 yaeOHO-MeToIn4YecKre MaTepHaIbl:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHBIHN 3a11 — bubnmoTex» https://technolog.bibliotech.ru/;

9. MeToauuyecKue YKa3aHus Jsd oﬁyqaloumxca 0 OCBOCHHIO TUCHUILIMHBI.

Bce Bunmel 3ansatuii mo aucummiuHe «®Pusnuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CII6I'TH 020-2011. KC YK/IB. Bunsl yueOnbix 3ansaTuii. JlaboparopHbie 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTII CII6I'THU 040-02. KC VYKJ/B. Buasl yueOnbix 3anstuil. Jlekuus. OOmue
TpeOoBaHUS;

CTO CIIoI'TU 018-2014. KC VYKJ/B. Bunet yueOubix 3anstuil. CeMuHapbl u
npakTuueckue 3auaTus. O6mue TpedoBaHus K OpraHu3aliui U IPOBEICHUIO.

CTIT CIIGI'TU 048-2009. KC YK/IB. Bunbel yueOnbix 3ansaTui. CamocTrosiTenbHas
utaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTy4Ille
BCET0 OCYIIECTBIISATh HAa BECh CEMECTp, MpeaycMaTpuBas MPH ATOM PETYISIPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMHU yCTIOBUSIMH TPABHJILHOW OpPraHU3alliy y4eOHOTro mporecca JUisl CTYJACHTOB
SBIISIETCS:

IJIAaHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MTOCTOSTHHBIA CAMOKOHTPOJTb.

Ha 3aHsATuUS CTYIEHT MOMKEH MPUXOJUTh, UMEsl 3HAHUS T0 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyens HHPOPMANMOHHBIX TEXHOJIOTHI, HCIOJb3yEeMBbIX NPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO NPOLECca 10 JMCHUILINHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpoimecce MO JaHHOM JUCHUIUIMHE MPEIyCMOTPEHO HCIONIb30BaHHE
UH(OPMAIIMOHHBIX TEXHOIOTHI:

YTEHHE JICKIIUN C HCTIOJIb30BAHUEM CIIal1-TIPE3EHTALINH;

B3anMoJieiicTBre ¢ oOydaromumucs nocpeactsom DMOC..

10.2. lIporpammHoe obecnevenme’.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

10.3. ba3pl JaHHBIX ¥ HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
basbr nannbix Scopus u Web of Science.

11. MarepuajbHO-TEXHMYECKOEe o0ecrnedeHne OCBOeHHMsl JAUCHUILVIMHBI B XO0/e
peasuzanum 00pa3oBaTeIbHOM IlpOFpaMMbI7.

6 B paznaeine 0T06pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO60ﬂHO pacopocTpaHdeMoro mnporpaMmMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJIC OTCYECTBCHHOI'O IPONU3BOJACTBA, HCO6XOL[I/IMOFO JUIA obecrneueHus JUCHUITIIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

Kagenpa obureit pusnku pacronaraer MarepuaibHO-TEXHUYECKON 6a30ii,
o0ecrieunBaroIIei NPOBEICHNE BCEX BUIOB 3aHATHI. B pacnopspkeHnn cTyIeHTOB
HUMEIOTCS

1. - aBe aynuTOpHH JUIS IPOBEICHUS CEMUHAPCKUX U JIAOOPATOPHBIX 3aHATHH,
OCHAILICHHBIE UHTEPAKTUBHBIMU JTOCKAMH;

2. -KOMITBIOTEPHBIN Kiacc, coCTosAmMK U3 10 KOMITBIOTEPOB ¢ BbIX0/10M B MIHTEpHET;

3. -obopynoBanHas 1ab0opaTOpHs U TPOBEACHUS (PHU3UIECKOTO MPAKTHUKYMa

12. Oco0eHHoCTH O0CBOCHUHA JAUCHHUIIIIMHbI HHBaJIMJIaMu H JUIaAaMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTAMMU 3/10POBb.

Jlnsi WHBAIMIOB W JIMIl C OrPAHUYECHHBIMA BO3MOXHOCTSIMH Yy4€OHBIE MPOIECC
ocyliecTBisieTcs:s B coorBercTBuM ¢ [lojoxkeHnem 00 opraHu3zanuy yd4eOHOro mpoiiecca st
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEpKI€HHBIM pekTopoM 28.08.2014.

7 . .

B paszmene oroOpaskaeTcsi COCTaB NOMELICHUI, KOTOpPBIE NPEACTABIAIOT CO00I ydeOHbIE ayAUTOPUH IS
NPOBEICHUs y4eOHBIX 3aHSTHI, IPEIyCMOTPEHHBIX 00pa30BaTEIbHON MPOrpaMMOl 10 JUCIHUIUIMHE, OCHAICHHBIC
000pyIOBaHUEM M TEXHHYECKUMHU CPEJICTBAMH 00yUEHHUsL.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIATLTAHBI

DoH/1 OLIEHOYHBIX CPEICTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHHUILINHE «Du3nKa

1. Tlepeuyenb KoMIeTEeHUHIA U ITANOB UX (OPpMHUPOBAHUS.

Nunekc 8 9
Conepxanue Ortan (popMHUpOBaHUS
KOMIICTCHIUH Aep (popmmp
OIlK-1 CriocoOeH UCToIb30BaTh MaTEMAaTHYECKHE, (PU3HYECKHe, IIPOMEKYTOUYHBIN

(GHU3UKO-XUMHYECKUE, XUMUYECKHE METOIBI ISl PELICHHUS
3a/1a4 MPOPEeCCHOHATBHOMN JCITeITLHOCTH.

® JKupHbIM MIPH(TOM BHIIENAETCS TAa YACTh KOMIIETEHIMH, KOTOpas (GOPMUPYETCS B XOJ€ M3YUEHWs JAHHOW MMCIMILTMHBI (€CIH KOMIICTEHINS OCBAHBACTCS MONHOCTBIO, TO
(bparMeHTHI HE BBIICISIOTCS).

¥ Sran GopMUpOBaHMs KOMIIETEHIMA BhIOHpaeTcs 10 11. 2 PITJI 1 yueGHOMY miaHy (HadalubHBI — eCIIM HET TPEANIECTBYIONMX HNCIHILIHH, HTOTOBBIA — €CITH HET MOC/IEIyOMIHX
JUCLUITINH (WM KOMIIETEHISI He (JOPMUpPYETCs B X01€ MPaKTUKH win [ TA), IpOMEXyTOYHBIH - BCe IpyTHE)
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1. IToxka3aTeu U KPUTEPUHU OLIEHMBAHUS KOMIIETEHIIHII HA Pa3IMYHBIX ITaNaxX UX (POPMHPOBAHUS, LKA OLlEHUBAHUSA

Kon u nHaumenoBanue nHAUKaTOpa [TokazaTenu Kpurepuit YpoBHU CHOPMUPOBAHHOCTH
JOCTHIXKCHUSA KOMIICTCHIIUH C(pOpMPIpOBaHHOCTI/I OLCHUBAHUA (OHI/ICaHI/Ie BBIPpA)KCHHOCTHU I[CCKpI/IHTOpOB)
(mecKkpunTOPHI)
«YAOBJICTBOPUTCIILHO» «XOPpOoIo» «OTJIUYHO»
(TIOpOTOBBIit (cpenumii) (BBICOKHIA)
HassiBaer MIPHU3HAKH
I[TpaBunbLHO OtBersl  Ha | HazpiBaeT  HekoTopble | uaentudurkanuu  Qusudecknx | [IpaBuibHO  nepeuunciser
HepeUnCIsieT BOIIPOCHI TMPU3HAKA WACHTH(UKALMK | ABICHHH. NpPU3HAKK UICHTU(DUKAIUU
Nol-45. 67- | dusHuecKkux sSABICHUI. .
MPU3HAKU i (U3HYECKUX SIBIICHUN
OIIK-1.5.. Wnentuduxamus u 83, 95-96 |,
kinaccupukanus  (PU3NIECKUX HIEHTAQYKALHY 107-180
IPOIECCOB, MPOTEKAMOIIUX Ha (puzmaeckux
o0BeKTaX ~ TpodeccHoHanbHOM | ABNeHuH (3-1)
JeSITebHOCTH..
[TpaBmibHO OtBetel  Ha | DopmynupyeT HekoTopbie | MpasuibHO dopmynupyet | MpasuabHo  dopmynupyet
dopmymupyer BOTIPOCHI dumsmnyeckue 3aKOHbI. | OCHOBHbIE du3mnyeckme | 0OCHOBHbIe dunsmnyeckme
OCHOBHBEIC Nel1-83, 95- | MyTaetca npu BbIACHEHUM | 3aKOHbI ¢ HEBO/MbLWMMM | 3aKOHbl. HasbiBaeT o6nacTb
168 Bonpoca 06 061acT WX | HETOYHOCTAMM. HasbiBaeT | ux npumeHeHus
¢buznyeckue
npnmeHeHuA obnactb ux npumeHeHuA
3aKOHBI.
HaspiBaer
o0racThb uX

npumenenus. (V-

1)
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Knaccnpunmpyer OTtBeThI HA 3anuceiBaeT  (HopMyIbl, | 3aUCHIBAET (POPMYIIBL, [IpaBriIbHO 3anUCHIBAET

usmueckue BOIIPOCHI OINKCHIBAIOIIHE omnuchIBaronue Gu3ndeckoe | GopMyIibl, OMMMCHIBAIOIINE

ABJICHUSA WIIH NeNe40-63, (dusnueckoe SBICHHUE C | SABICHUE C HEOONBIIUMU (busznyecKoe sBIICHUE.

npoueccel. Pemaer | 89.101.112- | omm6kamu. HeTouHOCTAMU. IIpn Pemaer usuueckue

pusiricckue 119 [lyraeTcs mpu pemieHny | peuieHuu GU3NIECKOM 3a/1a4n.

3a/1auH.

(ﬁu 1) 9K3aMEHY (u3nueckux 3aaay. 3a/1a4d HE MOXKET JOBECTHU

pELIEHUE 10 KOHLA.

Haer

oTpeIeneH s OtBersr  Ha

OCHOBHBIX BOITPOCHI Haer onpenenenus | Jlaer onpenencHus | NpasuabHO naet

OIIK-1.6. b Nel-189 K | OCHOBHBIX  (H3HYCCKHX | OCHOBHBIX (busnyeckux | onpegeneHua OCHOBHbIX
H3UHCCKIX BEJIUYHH C OLIMOKAMHU. d)M3VI‘-IECKMX Be/INYUH
OnpeHeHeHHe XapaKTEPUCTUK 9K3aMCHY BCIIMYNH C HCETOYHOCTSIMMU. .
dHsIIECKOro BEJINYMH, Ilyraercs B  eauHHIAX VIMeeT NpEACTABICHHE O O6bacHAeT UX cmbIch,
U3MEPCHU.

Hpouecca(;{BHeHH;{)’ OOBSICHSET Hux p cnocobax ux HU3MCPCHUS. cnocobbl U3MepPEHUA.
XapakTepHOTo i 00BeKToB | CMPICI,  CIOCOOBI HpaBuibHO Haspiaet | MPasu/ibHO HasblBaeT
podecCHOHATLHON u SIMHHIIEI €MHUILIBI U3MEPECHUS. E€ANHNLIBI USMEPEHNA.
NEATeNbHOCTH,  Ha  OCHOBE | m3mepenus (3-2).
TEOPETUYECKOTO u
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AKCIEPUMEHTAIBHOTO
HUCCIIEOBaHUN.

AHanusupyer
yCIOBUS
MPOTEKAHUS
¢bu3nveckoro
npoiiecca u | OTBeTH Ha AHanuzupyer .
N Ananmzupyet ¢usndeckuii | [IpaBunbHO U sicHO
BBISIBIISICT BOIIPOCHI (buzmveckuii mpoiecc ¢ .
NeNel-15,46- | iomombio MPOIIECC C HEOOIBIITUMHU aHAMM3UpYyeT PU3NUECKUid
3aKOHOMCPHOCTH. o ' HETOYHOCTSIMH. rpotiecc.
(V-2) 180 HAaBOJSAIIUX BOIPOCOB.
AK3aMEHY
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Pemaer Ttunossie

3aJ1auu,

CBSI3aHHBIE C

OCHOBHBIMHU

azzesnaMu

- 3 Otserel — Ha [Ipu pemennn pusznyeckon

busmxn, (Y-3) BOIIPOCHI [lyraercs npu pemieHun pHp Pemaer ¢pusuueckue
3a/1a4d HE MOXKET JIOBECTHU

Nel-45, 67- | pusnveckux 3a1ad. pellleHN e 110 KOHI@ 3aJ1a4M.
83, 95-96 , '

:U3naraer

METO/IbI

IIPOBE/ICHNUA OO6bscuser c¢ HeOonpmuMu | [IpaBunbHO 00BsICHSET

buznuecKux HETOYHOCTSIMU  OCHOBHBIE | OCHOBHBIE IPUEMBI

i MIPUEMBI MIPUMEHEHHUS | TIPUMEHEHHUSI METO/I0B
M3MCpCHHIN Y| OrBers! Ha Nmeer npencrasieHue o P P | b o
METOIEI METO/IOB MAaTE€MaTUYECKOW | MaTeMaTHYEeCKON
A BOIIPOCHI MEeTOaX OIEHKH
. . CTaTUCTUKU U | CTATHCTHKH H

KOPPEKTHOU NoNo30- IIOIPELIHOCTEN 1O . N
BBIUMCITUTETHLHOM BBIYHCIUTENHHOM

OLIEHKHU 33,68- pe3yabTatam

. 76 180-189 MaTEeMAaTHUKHU N7 00pabOTKK | MaTEMATUKH JIJIst

ITOIPEIHOCTEN 1+OU" IKCIICpUMCHTA 6pa6
(usrueckoro 00paboTKH (HUZUYECKOTO

IIpyn NIpOBEACHNH JKCIIEPUMEHTA JKCIIEPUMEHTA

¢du3nveckoro

skcniepumenTa.(H-

2)

OIIK 1.7 dopMyaHpyeT OCHOBHBIC 3aKOHBI | OTBETHI Ha dopmynupyer MpaBuabHO
(dbyHIaMeHTaNbHON (QU3UKH, Borpocbl NeNel - dopmynupyer OCHOBHBIE 3aKOHBI (bopmynupyet
HaspiBaeT ocHoBHBIC pusmueckue | 15,46-63,85-180 k | OCHOBHBIC 3aKOHBI byHIaMEHTATHHOM OCHOBHBIE 3aKOHBI
BEJIMYMHBI ¥ KOHCTAHTHI (3-4) 9K3aMEHY (byHIaMeHTaIbHOM ¢busukwy, ¢ byHIaMEHTATHHOU

27




¢bu3uku c HEOOJIBIINMU ¢bu3ukwy,
HEOOIbIIUMU HETOYHOCTSIMHU. Ha3zbiBaeT ocHOBHBIE
OIMOKaMu HazpiBaeT ocHOBHBIC | (hu3HUECKUE
busnueckue BEJIMYUHBI U
BEJIMYUHBI U KOHCTAHTHI
KOHCTAHTbI
OTBeTHI HA Bri6upaer Bribupaer ¢usnueckue | [IpaBHIIbHO U ICHO
BrisBnsier coorBercTBue siBiieHUs | Bonpockl NeNel- ¢u3nveckne 3aKoHbI, | 3aKOHBI, 00BsCHSET
cyuiecTBymomei 3akonomepruoctu | 15,46-63,85-105, OIIMCHIBAOIIIME OIIMCBIBAIOIINC dbu3ndecKuil mporece
IIyTeM IPUMEHEHUSI Pa3TMYHBIX 181-190 k SIBJICHUE WJIH ABIICHHC MM TIPOLECC | ¢ yjo3umum
METO/IOB, JK3aMEHY TIPOIIECC C TIOMOIIBIO | © HeGobIIMH byHIaMeHTaIbHBIX
(Y-4) HaBOJAIINX HETORHOCTAMH. B3aUMOJICUCTBUI
BOIIPOCOB.
Crpout MaTeMaTU4ecKyro MOJIENb OTBeTH Ha 3anuceIBaeT 3anucsiBaet dopmynbl, | IIpaBuiIBHO
SIBJICHUSI WJIM ITpoliecca Ha OCHOBE BOIPOCEHI (bopmyIIs, onucbiBalowme 3aIIMChIBACT
(hH3MKO-MaTEMaTHYECKOro aHammsa | NoNod(-63, 82- OITMCHIBAOIIINE dusnueckoe saBneHue | hopmybl,
(H-3) 101.112-119 ¢u3nueckoe sBiIeHueE | € He6O/IbWMMM | OTIMCHIBAIOLIIHE
sk3ameny 181-190 | c ommbkamu. HETOYHOCTAMM. ¢dusnueckoe
SIBJICHHE.
[IIxana OLICHUBAHUS COOTBETCTBYET CTO CIIoI' TU(TY):
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14.

15.

16.

17.

18.

2. TunoBble KOHTPOJILHBIE 3aIaHNsI /1JIsl IPOBEIeHUs MPOMEKYTOUHOI aTTecTa
Mexanuka.

IIpocTtpaHcTBO W BpeMs, CHUCTEMBI OTCYETA. OcHOBHBIE =~ KMHEMaTHUYECKUE
XapaKTEPUCTUKH KPUBOJIMHEWHOIO IBUKEHHUS: CKOPOE YCKOPEHHUE.

Kunemaruka BpamatreiabHOro JBUKEHMS: YIJIOBask CKOPOCTb M YIIIOBOE YCKOpPEHHUE, MX
CBSI3b C JJMHEHHON CKOPOCTHIO  YCKOPEHUEM.

IlonsTHe cocTOSTHUS MEXaHHMYSCKOM CHCTeMEl. 3aKkoHBI HproTOHA.

3aKoH coxpaHeHus uMityibca. LleHTp nnepuumu.

MomeHT uMITyJIbca MaTepUaibHON TOYKH U MOMEHT CHUJIbI MEXaHUUYECKOW CHCTEMBI.
MowmeHT cuiibl. 3aKOH COXpaHEHHUsI MOMEHTA CHJIbl MEXaHUYECKON CUCTEMBI.

Cuuia, paboTa ¥ moTeHIMAIbHAsI SHeprusi. KoHcepBaTUBHBIC 1 HEKOHCEPBATUBHBIC CHJIBI.
Pabora u kuHeTHUYECKasI SHEPTHUSI.

3aKoH COXpAaHCHHA ITOJIHOM MEXaHWYECKOMH OHCPI'MH B I10JIC ITOTCHUOHWAJIbHBIX CHJI.

. CBs13p MY CHJION M MMOTEHIMALHOW HEprueil. ['panneHT ckaasipHoil QyHKINN.
. YpaBHEHHE BpalIEHUs TBEPAOTO TeIa BOKPYT 3aKPEIJIEHHOW OCH. MOMEHT MHEPLIUH.
. MomenT nnepunun. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoOrsITHE. CI/IHXPOHI/I38.I_II/I$I yacoB. OTHOCUTENIHHOCTh OIHOBPCMCHHOCTH. 38.M€,Z[J'IGHI/IG
BPCMCHHU. COKpaH_[eHI/Ie JJIMHBI.

[IpeoOpa3zoBanus JlopeHua. PensTuBUCTCKUN MHBapUAHT-UHTEPBAT MEX]Y COOBITUSIMH.
CrnoxxeHue cKOpocTedl B PEIATUBUCTCKON MEXaHMKE. PENSITHMBUCTCKUI MMIYJbC. 3aKOH
COXpaHeHMs] uMmnyiabca. PenstuBuctckas osHeprus. CBsi3b MacCbl M JHEPrUU.
Kunernueckas sueprus.

3anaum k pasgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPU3OHTAJILHOM HarpaBiieHud. Yepes3 2 ¢ kaMeHb yral Ha
3emit0 Ha pacctosHud 40 M OT OCHOBaHUSA BbIIKH. ONpenenuTh HAYaJbHYIO U
KOHEUYHYIO CKOPOCTh KaMHsI.

Kamenp OpocaioT moja yrioM K ropusoHTy. Pagumyc KpuUBH3HBI TpPaeKTOPUM B TOYKE
HaUBBICILIETO MOoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenenure CKOpOCTh B 3TOM TOUKE

JIunHeiHas cKOPOCTh TOUYEK Ha OKPYKHOCTH Bpalllaromierocs qucka pasHa 3 m/C. Toukw,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Omke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/C. OnpenenuTe yrioByK CKOPOCTh BpAIIEHUs TUCKA.

19. Yto0Ob1 ompenenuts KOIQGUIMEHT TpeHUs K MeXIy JepeBSHHBIMH TOBEPXHOCTSIMH,

20.

21.

OpyCOK MOJOXHIU Ha JOCKY M CTalM MOJHUMATh OJUH KOHEI[ JOCKH JI0 T€X I0p, MOoKa
OpycOK He HauyaJd MO HEH CKOJB3UTh. DTO MPOU3OIUIO MPH yIiie HAKJIOHA JIOCKH 45°.
Onpenenure KO3PGUIUEHT TPEHUS?

Ha moxny cTouT Tenexxka B BUJAE JJIMHHON JOCKH, CHA0>KEHHOW JIeTKUMHU Kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca yenoBeka 60 ke, macca qocku 20 xe. Maccoi
Kosec mpeHeOpeub. TpeHue Bo BTyIKax He3HAuuTeNbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJIEKKA, €CIIM YEJIOBEK MOWAET BAOIb JOCKHA CO CKOPOCTBHIO (OTHOCHUTEIHHO
nocku) 1 m/c?

[Tnardpopma B BUAe nucka paguycoMm | m Bpamiaercst mo MHepuuu, aenas 606/mun. Ha
Kpar 1IaTdopMbl CTOUT YeJIOBEK, Macca Kortoporo paBHa 80 xe. CKOIbKO 000OPOTOB B
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MUHYTY Oyner nenaTh Iuiardopma, €ClM YeloBeK mepeiner B ee IeHTp? MoMeHT
uHepumy athopMbl paBer 120 x2:u’. MOMEHT HHEPLMH YeNOBEKa PACCUUTHIBATE KAK
JUIsl MAaTEPUATIBHON TOYKH.

22. Kamens 6pomen Beepx noj yriom 60° kx mosepxnoctn 3emin. Kunernueckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJIBHYI0 OSHEPrHM KaMHS B  HauBBICHIEW TOYKE €ro  TPaeKTOPHH.
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas maiida CKOIB3UT 5 M, €CIIU MPU OPOCKE il COOOIAaT Ha4aIbHYH CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3HT, €CIH €l COOOIINTh HAYaJIbHYIO CKOPOCTh 4 M/c?

24. Tonkuii crep>xeHb nauHOM 50 cm u Maccoit 400 2 Bpamaercs ¢ yrioBbIM YCKOPEHHEM 3
-2 o
¢ ° BOKpPYT' OCH, MPOXOIAIICH Uyepe3 CEpPeIuHY CTEP>KHS MEPHEHANKYIISIPHO K €ro JJIUHE.
OrnpenenuTts Bpalaromui MOMEHT.

25. Haiitu paboTy moabema rpy3a IO HAKJIOHHOHM IJIOCKOCTH, ecnu macca rpysza 100kr,
JUTMHA HAKJIOHHOM IUIOCKOCTH 2 M, yroJl HaKJIOHa 30°, kodpurment tperus 0.1 u rpys
JBIDKETCS ¢ ycKopeHuem 1 m/c2.

26. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MOBEPXHOCTU Baja MPUXKAIM TOPMO3HYIO KoyoAky ¢ cuioi 40 H u uepe3 10 ¢ Ban
octanoBuiIcs. OnpeneauTb K03(pPUIUEeHT TpeHus.

27. KuHerndeckasi SHEPTHs BpAIIAOIIETOCs TBEPAOro Tena. J[IMHa TOHKOTO TPSIMOTO
crepxkHs 60 cu, a macca 100 2. OnpenenuTb MOMEHT UHEPLIMH CTEPKHS OTHOCUTEIBHO
OCH, IEPIEHANKYJIAPHOMN K €ro JUIMHE U MPOXOIAIIEH Yepe3 TOUKY CTEPKHSI, yIaICHHYIO
Ha 20 cm OT OHOTO U3 €r0 KOHIIOB.

28. IIpenrnonoxxum, 4To Mbl MOXKEM H3MEpUTh JJIMHY CTepXkHs ¢ ToyHOcThio 0,1MkM. [Ipu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLMAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PEJIATUBUCTCKOE COKpAllleHHe JUIMHBl CTEepKHSA, COOCTBEHHas JJIMHA
KOTOpOro pasHa 1 m?

29. B naGopaTopHOii cucTeMe oTcueTa MH-MEe30H ¢ MOMEHTA POXKJICHHS 0 MOMEHTA pacrajia
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpepenuth
coOCTBEHHOE BpeMs >KU3HHM Nu-me30Ha. [lonHast sHeprus tena Bo3pocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tesa?

Pa3pnen 2 .JaekTpoMaraeTusm.

30. Dnekrpuueckuit 3apana. BzaumoneiictBue 3apsanoB. 3akoH Kynona. 3akoH coxpaHeHHS
IIEKTPUYECKOTO 3aps/a.

31. Dnextpudeckoe moje. Hampspk€HHOCTh AJEKTPUYECKOTO MO W MmoTeHnuan. [IpuHimm
CYNEPIO3ULIMU TTOJEN.

32.PaboTa cHJI SJEKTPOCTATHUECKOTO TIIONII TpH TEepeMelmeHun 3apsaa. Lupkymnsmws
BEKTOpa HANPSHKEHHOCTH OJIEKTPOCTaTHYECKOTO Toisa. [loTeHnmanbHBIA  XapakTep
ANIEKTPOCTATUIECKOTO MOJIS.

33.TloTok BekTOpa HANMPSHKEHHOCTH AJIEKTpocTaTndeckoro mois. Teopema [aycca mis
ANIEKTPOCTATUIECKOTO TIOJISI B BAKYyME.

34.Ilpumenenne TeopeMbl laycca K pacu€Ty JJIEKTPHUECKHX TMOJIeH 3apspKEHHBIX
IUIOCKOCTH, LMJIMHApPA, c(hepsbl, apa.

35. IlpoBoaHMKH B 3neKTprueckoM mode. [lose BHyTpH U y HOBEPXHOCTH IPOBOAHMKA.

36. DOHeprusi CUCTEMbl HEMOIBIKHBIX 3apsAfoB. OHEPrus 3apspKEHHOrO IMPOBOAHUKA U
KOHJIeHCAaTopa. JHEeprust M OO0bEMHAs IUIOTHOCTh SHEPTHM DJICKTPUYECKOTO TOJIS.
OHeprus NoJIIPU30BaHHOTO JUDIIEKTPUKA.
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37. Dnextpuuecknii TOoK. Cuna Toka. IlmoTHOCT, TOKAa. YCIOBHS CYyIIECTBOBAHUS
IIOCTOSIHHOT'O TOKA.

38. O600mEnHbIi 3akoH OMa B HHTErpasibHOM (hopMme. Pa3HOCTH MOTEHINANOB, HANIPSHKEHUE,
OJ1C. 3akon [Ixoyns — Jlenna.

39. Maruutnoe nosne. MHAYKIUS MarHUTHOTO OJIs. 3aKOH Amriepa.

40.3akon buo — CaBapa — Jlammaca M €ro NpMMEHEHHE K pPacuyéTy MarHUTHOTO TIOJIS
NPSIMOJIMHEHHOTO TPOBOHUKA C TOKOM.

41. MarHuTHOE 10Jie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

42. BuxpeBoil XxapakTep MAarHUTHOTO MOJs. 3aKOH IMOJIHOTO Toka (LMPKYISIHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBie MarHWTHOTO TOJs Ha ABwkKymmiics 3apsa. Cuma Jlopenna. [IBmkeHue
3apsHKEHHBIX YaCTHIl B MATHUTHOM IIOJIE.

44. MarautHbIi notok. Teopema ["aycca 111 MarHUTHOTO MOJIS.

45, SIBneHue 31eKTpOMarHUTHOW HMHAyKuuu. 3akoH Papazes (3aKOH 3JIEKTPOMATHUTHOM
uHaykuuu). 3akoH Jlenma. SIBnenme camoumHAykuuu. MHIYKTUBHOCTH. 3aKoH
CaMOMHIyKII1H.

46. DHEeprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHASI TUIOTHOCTh HEPTHMA MAarHUTHOTO
OIS

47.3aK0H MOJHOrO TOKa JJIi MarHUTHOro MoJjs B BemiecTBe. HanpsykEHHOCTP MarHUTHOTO
TOJIS.

48. YpaBHeHns MakcBeinia JUis 2JIEKTPOMarHuTHOTO 1ouist. TOK CMeleHuUs.

3anaum Kk pasnaeiy 2

49. ]IBa 0OIMHAKOBBIX TOYEUYHBIX 3apsa mo -2 MkKir Haxomsres B Toukax (0; O) u (2; 0)
NpsAMOYroibHONW cucTeMbl koopauHat (X; V), rne X, Y 3amaHsl B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPA HANPSIKEHHOCTH 1oJs B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TIOJHOW OCTAaHOBKH MPOXOJHUT a-9acTHUIA B
OJHOPOJTHOM TOPMO3SIIIEM ToJie ¢ HanpshkeHHocThio 2000 kB/M, ecnu HavanbHas
ckopocTb ee 20000 km/c? Macca yacTHIIbI 6,4 102 KT, 3apsa 3,2 10 19 K.

51. CBs3p MeXIy HaNpsOKEHHOCTBIO TMOJS M moTeHnuanoMm. ['padudueckoe nzobOpakeHue
AIIEKTPUUYECKOTO TOJsI C TOMOIIbIO CHJIOBBIX JIMHMA M SKBHUIIOTEHIMAJIBHBIX
noBepxHocTed. OnpeaenuTe pa3HOCTh NOTeHIUANoB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITH HAMPSHKEHHOCTD dJIeKTprueckoro moist E=2i+4j+3K.

52. TOHKU CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apskeH ¢ JIMHEWHOU
mroTHocThio 100 HK/M. Kakyto paboTy Hazo coBepInTh, YTOOBI IepeHecTu 3apsy |
HKI1 13 nienTpa Kosbia B 06CKOHEYHOCTh

53. BbIUUCANTD dJEKTPHUECKUN MOMEHT JUMOs, ecnu ero 3apsan 10 aKum, miedo 0,5¢cMm.

54. beckoHe4Has MIOCKOCTh HECET 3apsiji, PABHOMEPHO PaCHpPEEICHHbIN ¢ MOBEPXHOCTHOMN
miotHoctbro 1 MxKi/m®, Ha HEKOTOPOM PACCTOSHUU OT INIOCKOCTH MApAJJIEIBHO €
pacnoyioxkeH Kpyr paauycom 10 cm. BpluMcIuTh MOTOK BEKTOpa HaNPSHKEHHOCTH
ANEKTPUYECKOTO MOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOTO MpsSMOTO MPOBOAHMKA PABHOMEPHO PACTIPEIEIICH 3apsi/] C TUHEHHOMN
mwiotHocTeio 7 = 10™° Ku/cm. Berumciurs MOTEHLHAJ, CO3JAaBAEMBI 3TUM 3apsoM B
TOYKE, PACIOJIOKEHHOW Ha OCH MPOBOJHHMKA M YJAJICHHOW OT OJMKaWIIEero KOHIA
OTpEe3Ka Ha PacCTOSIHUE, paBHOE JJIMHE 3TOTO OTPE3Ka.

56. OnpenenuTh IMJIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHUKE MIMHOW 10M, eciu mpoBOj
HaxXOauUTCA MoJ HanpsbkeHueM 6 B. Y nenbHoe conpoTtuBieHue xeneza 98 HOM M.
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65.
66.
67.
68.
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70.
71.
72.
73.

74.

Toxk B nenu 6arapeun, 3/IC xoropoii 30 B, pasen 3 A. Hanpspkenue Ha 3axuMax OaTapeu
18 B. Haligute conmpoTHBJIEHHWE BHEIIHEW YacTW IIENM U BHYTPEHHEE COINPOTUBIICHUE
OaTapeu.

IMpoBomuuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBI TOPHU3OHTAILHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOAUTCS B OJHOPOJHOM MAarHUTHOM IIOJI€, CHUJIOBBIC JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu MpoXO0kIeHHH MO MPOBOJHHMKY TOKa
cuwiot | = 0,3 A oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH OOpazoBamu yron o« =17° ¢
BEepTUKAIbIO. HailTh MHIYKIIMIO MAarHUTHOTO TIOJIS.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KpyroBOW BHTOK, KacaTeJIbHBIA K mpoBoxdy. I1o
npoBoay uaer Tok cuino | = 5 4. Hailitu paguyc BHUTKa, €ClIM HaIPsHKEHHOCTD
MarHuTHOTO ToJIA B IieHNpe BuTka H = 41 A/m.

Kakoii Bpamiarommii MOMEHT JEHCTBYET Ha paMKy ¢ TokoM cwiod | = 2 A mpu
MIOMEIIIEHUHU €€ B OJTHOPOJIHOC MarHWTHOE ToJie ¢ uHayknuen B = 0,2 Tz, ecnm pamka
coaepxut N = 30 ButkoB miomaaso S = 10 CMZ, a TUIOCKOCTh PaMKH o0Opa3yer yroua [ =
60° ¢ auHUSIMH 110J19?

BBIMHCIUTE HUPKYISIMIO BEKTOpa WHAYKIHWUA BIOJIh KOHTYPA, OXBATHIBAIOIICTO TOKU
11=5 A, 1,)=7,5 A, texyumue B OJHOM HampaBieHuUU, U TOK I3=10 A, Texkymwuii B
IIPOTUBOIOJI0KHOM HaIIPABJICHUH.

3apshKeHHas 9acTHUIla JIBFDKETCS B MATHUTHOM TI0JIE IO OKPY>KHOCTH CO CKOpPOCThIO U = 1
Mwm/c. Vanykuus marautHoro nonsg B = 0,3 T, paauyc okpyxaoctd R = 4 cu. Haiitu
3apsJl YaCTHLbI, eciM ee KuHeThueckas sHepruss W= 12 xaB.

3apsKeHHasi 4acTUIIa IBUYKETCS B MArHUTHOM TI0JI€ 110 OKPY>KHOCTH CO CKOpOCThi0 U = 1
Mwm/c. Napykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cu. Haiitu
3apsl YaCTHIBI, eciu ee KuHethdeckas sHeprus W = 12 xaB.

Pasznea 3. Kosieoanus 1 BosiHbI. BostTHOBasi onTuka.

W neanbHblil rapMOHUYECKHN OCHIMIUISATOP. Y PaBHEHUE UICATTBHOTO OCIUJUISITOPA U €T0
pelnieHue. AMIUTUTY/a, yacToTa U ¢aza konedanus. KommnekcHas popma npeacraBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onrcanue cioxeHus KoaebaHuu.

[Ipumeps! konedaTeabHBIX IBUKEHUN pPa3IunYHON (GU3NYECKON TPUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KoJieOaH!s OCIMILIATOpA C MOTepAMU. BbIHY X 1eHHbIE
KoJie0aHusl.

Bonubl. OGpa3zoBanne u pacrpocTpaHeHue BOJH. [IpoosibHBIE W TIOTIEpEYHBIE BOJIHEI.
@pOHT BOJIHBI, BOJIHOBasg MOBEPXHOCTh. J[JIMHA BOJIHBI U CKOPOCTb PacHpOCTpaHEHUs
BOJIH.

YpaBHeHU MJIOCKOM U cepuueckoit Geryumx BosaH. BoinHoBoe uncio.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH. CKOPOCTH pacnpoOCTpaHEHHUS DJIECKTPOMArHUTHBIX
BOJIH. M31yueHune 31eKTPOMAarHUTHBIX BOJIH.

DHeprus IEKTPOMarHuTHEIX BOJTH. OOBEMHAS TNIOTHOCTH SHEPTHH JIEKTPOMArHUTHOTO
nons. Bekrop YMoBa — [loliHTHHTa.

DOneKTpoMarHuTHasE TIPUPOJa CBETOBBIX BOJH. [IpuOMMKEHHs TeOMETPHUYECKOM,
BOJIHOBOW U KBAHTOBOM ONTHKH.

HNuTtepdepentius CBETOBBIX BOJIH. YCJIOBUS I HAOJNIOACHHUS U CIOCOOBI peaau3ariin
(merox FOnra, 6unpusma @penens) OnTudeckas pa3HOCTh X0a. Y CIIOBUSI MAaKCUMYMOB
1 MUHUMYMOB uHTepdepeHiuu. MaTepdepennus B TOHKUX ieHkax. [lomocel paBHOMH
TONIIMHBI ¥ TOJOCH paBHOro HakioHa. [Ipumenenune wunTepdepeniun. ludpaxius
ceeta. [Ipunnun [Noiirenca-Openens. Audpakuus Openens u @paynrodepa?
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75.Meron 3o ®@penens. udpaxmus Dpenenst Ha KpyrJioM OTBEPCTHH M JHICKE.
Hudpakuonnas pemierka. [IpuMmenenue ee B kayectBe crekTpomerpa. Jucnepcus u
pazpemaromas cuia. [lousrue o romorpaduu.

76. [Tonsipuzanusi cBETOBBIX BOJH. Buabl nmonspuszanuu. Crenenp nonspusanuu. CrocoOsl
noJiyueHus nojspusanuu ceera. [lonspusanus npu orpaxenuu. 3akoH bprocrepa.

77. IBoiinoe ny4uenpenomiienue. [lonspu3sanus cBeTa npy JBOHHOM JTy4eNpeIOMICHUH

78. Ionspuzanuonusie npu3msl. [lonsgpoussl. 3akon Maioca.

79. PacnpocTpanenue cBera B BemiecTBe. HopmanbHas u  aHOMajbHas JUCIIEPCUS.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

80. Ilornmomenne cBera B BemecTBe. 3akoH byrepa-JlamOepra-bepa. Ocobennoctu
HOTJIOUIEHUS B pa3pEXKEHHBIX Ia3axX U CIUIOIIHBIX Cpeslax.

81. Paccesinue cBeta BelecTBOM. PaneeBckoe paccesiHue. MoieKymsipHOe paccesiHUe.

3apaum k pasaeiay 3

82. Touka coBepIIaeT rapMOHUYECKHE KOJIeOaHUsI, ypaBHEHHE KOTOPBIX MMEeT BUA X = A Sin
ot, Tae A=5 cm, ®=2 ¢~ ".HaiiTi MOMeHT BpeMeHH (ONMKaiIIMii K Hadyamy OTCYETa), B
KOTOpBIi MOTeHIHaTbHas SHeprus Toukn [7=10* JTx, a Bospacraromas cua F=+5-10
3 H. Onpenennuts Taxxke (hasy KoMeOaHHiA B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKe Koliebanus. B HEeKOTOpBIi MOMEHT BpeMeHH!
CMEIIIeHNEe TOYKU X = 5 ¢M, CKOpOoCTh ee L = 20 cM/c u yckopenue a = -80 cm/c 2. Haittu
[MUKITUYECKYIO YacTOTYy U IIEpHUOo/1 KojiebaHui, a3y KojaeOaHull B pacCMaTpHUBACMbIi
MOMEHT BPEMEHH U aMIUIUTYAY KOoueOaHui.

84.Jlpa rapMOHHMYECKHX KojeOaHWs, HANpaBICHHBIX TII0 OJHOW TPSMOU, WMEIOIINX

OJIMHAKOBbIE aMIUIMTY/Abl U TEPUOABbI, CKJIAJBIBAIOTCS B OJHO KojeOaHue TOH ke
amruntyabl. Halitu pasHocTs (a3 ckiiagbpiBaeMbIX KoeOaHuM.

85. OmpentenTh CKOPOCTHh PACIPOCTPAHCHUS BOJH B YIPYIOW cpejie, eciou pa3HocTh (a3
KonebaHuii JBYyX TOYEK Cpejbl, OTCTOAIMX Apyr oT apyra Ha 10 cm, pasma 60° u
gacTtoTa Kojaebanuit 25 ['y.

86. JlaHbI XapaKTepHUCTHUKH JIBYX KOJIeOAaTeIbHbBIX JIBIKCHUH MaTepuaabHoi Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTh (a3 mexay aTumMu KoeOanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alUILINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUArpaMMy CIIOKEHUS.

87. JlaHbl XapaKTepUCTHKH JBYX KOJIeOATEIbHBIX JBIKEHUI MaTepruanbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosebanusmu nu/4. HauanbHast dasa
OJIHOTO M3 HUX paBHA HYJO. 3alHUILINTE YPaBHEHUE PE3YIbTUPYIOLLETO KOJIEOaHUS.
ITocTpoiiTe BEKTOPHYIO JUArpaMMYy CIIOKEHHUS.

88. HaiitTu cMmelmieHne OT IMOJIOKEHHs] PAaBHOBECHS TOUYKM, OTCTOSIEH OT MCTOYHHKA

KolieOaHUH Ha paccTOsSHUU (= A /12, nns momenta t=T/6. Ammauryma KoseOaHHs
A=0.05 m.

89. Iiockast aneKTpoMarHuTHas BOJIHA PAaCpPOCTPAHAETCS B BAKyyMe. AMILTUTY/1a
HAINPSDKEHHOCTH AJIEKTPUIECKOTr0 oISt BOJHBI En = 50 mB/m. Haiitu ammutyny
HaIPSKEHHOCTH MarHUTHOTO TIOJIS.

90. B omHOpomHOW H30TPONMHON cpene ¢ &€ = 3 m u =1 pacmpocTpaHseTcs IIIOCKas
9JICKTPOMArHuTHas BOJIHA. AMHJII/ITy,[Ia HAIMpPsPKCHHOCTHU 3JICKTPUYCCKOTO I10JI BOJIHBI Em
= 10 B/m. HaiiTn aMIIuTyay HamnpsyKeHHOCTH MArHUTHOTO TOJS M (pa3oBYIO CKOPOCTh
BOJIHBI

33



91.
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93.
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95.

96.
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98.

99.

100.

101.

B ompite OHra Ha myru ogHOro W3 HWHTEp(EPUPYIONIMX Jydeld IoMemnaiach
NEPIEHIUKYISIPHO 3TOMY JIy4y TOHKAasl CTEKJIIHHAS IUIACTHHKA C MTOKA3aTeleM TOMIICHUS
n = 1,5, BclenCTBUE 4Yero LEHTpalbHas CBETJIasg IMOJioca CMENalach B IOJOXKEHHUE,
MEepBOHAYAJILHO 3aHUMAaeMOE ISATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JlmmHa
BOJIHBI naziatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUIACTHHKH.

.Ha TOJICTYHO CTCKIIIHHYIO IINTACTUHKY HaHCCCH TOHKHM CJIOH IpO3pavyHOro BEUICCTBA C

nokaszarenaeMm mnpenomiieHus n = 1.3. IlmacTuHKa OCBELICHA MapauICIbHBIM ITYYKOM
MOHOXPOMAaTHYECKOTO CBETa C JIMHOW BONHBI A = 640 wm, magaromM Ha IUTACTHHKY
HOpMaibHO. Kakylo MUHHMalbHYIO TOMIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTpa)KEHHBIH ITy4OK MMEJI HAUMEHBIIYIO IPKOCTh?

Hlupuna wuHTEepdepeHIMOHHOW TONockl. Ha MBUIBHYIO TUICHKY C ITOKa3aTeleM
npeigomwiieHuss n = 1.3, HaxXomAUIyIOCS B BO3/AyXE, MaJacT HOPMAIbHO IYYOK Jydeu
Oemnoro cBera. Ilpu kakoii HauMmeHbLICH TOMMMHE Omin MJICHKH OTPaKCHHBIA CBET C
mumHo BomHBI A = 0,55 mxm OKaxeTcs MakCHUMajdbHO YCHJICGHHBIM B pE3ylIbTaTe
uHTephepeHIun?

Ha nmmadparmy c kpyrisiM orBepctreM auamerpoM 0 = 4 mm majgaeT HOPMaIbHO
napaulebHBIA MYYOK JIydeil MOHOXPOMAaTH4eCKOTO CBETa ¢ MHOM BOIHBI A=0,5mKMm.
Touka HaOJIOJCHUS HAXOJMTCS HAa OCH OTBEpCTHs Ha pacctosiHud b = 1 m oT Hero.
Ckonbko 30H K @penens ykinaapiBaeTcs B oTBepcTuu? TeMHOe WM CBeTIee IMSTHO
HOJYYUTCS B LEHTPE AU(PAKIMOHHON KapTHHBI, €CIIM B MECTE HAOJIOACHHH TTOMECTHTh
9KpaH?

Ha nudpakunoHHyI0 penieTky najgaeT HOpMaJIbHO MOHOXPOMATHYECKUN CBET C JITMHON
BOJIHBI A = 410 nu. Yron Agp Mex 1y HanpaBiIeHUSIMH Ha MAKCUMYMBI TIEPBOTO U BTOPOTO
nopsiAikoB  paBeH 2°21'. OmnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(GPaKIMOHHON PELIeTKH.

Ha mudpakumonnyto pemerky, cogepsxamryto # = 400 mrpuxoB Ha 1 mm, magaet
HOPMaJbHO MOHOXPOMATHYECKUN CBET C JUTMHOW BOJHBI A = 0,6 mxm. Haliti obmiee
yrcno N nudpakiimoOHHBIX MAKCHMYMOB, KOTOpBIE J1aeT 3Ta pemieTka. OnpeaenuTs yroi
@ IUdpaKlInU, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

Kakoii HauMenbIIeii pa3pemaronieit cunoii R gomkHa o61aaate AU paKkuoHHas
pelIeTka, 4ToObl ¢ €€ MOMOIIBI0O MOKHO OBLIO Pa3pelnTh JBE CIIEKTPAIbHbIC TUHUU
KaJIUA C JUTHHAMU BOJIH A1 = 578 um 1 A = 580 nm? Kakoe Haumensluee yuciio N
HITPUXOB JJOJKHA UMETh 3Ta PelleTKa, 4YTOObI pa3pelieHne ObljI0 BOZMOKHO B CIIEKTpPE
BTOPOTO nopsiaka?

Crenens nonsipu3aivy P 4aCTUYHO MOJISIPU30BAaHHOTO cBeTa cocrasiseT 0,75.
OnpenenuTs OTHOILIEHHE MAaKCUMATbHOW MHTEHCUBHOCTH |max CBETA, POITYCKAaeMOT0
AHAIU3aTOPOM, K MUHUMAIEHOM | miy.

Yronm o Mmexay MII0CKOCTSIMU IIPOITYCKAaHMS MOJISIpU3aTopoB paseH 50°. EcTecTBeHHBIN
CBET, IPOXO/IsI Uepe3 TaKylo CHUCTeMY, ociabmsiercs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKECHUH, ONPECTUTh KOdpGHIMEHT K morioneHus cBera B OISIPOUIax.
VYron bproctepa & pu MajiecHUU CBeTa U3 BO3/lyXa Ha KPUCTAIIIT KAMEHHOW COJIU
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ITOM KpUCTAJLIE.

Koad¢uimenT nornomenus HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
CBeTa OIpee’eHHON AuHbI BoHbI « = 0,1 em OrnpenenuTs TONIIKMHY X BEIIECTBA,
KOTOpasi HeoOXoauMa JiIs ociadieHus ceera B K = 2 pasa. [lotepu Ha oTpakeHHe cBeTa
HE YYUTHIBATb.
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Paznen 4 .TepmoaguHaMuKa U MOJIEKYJIAPHas Ppu3uka

102. N3oxopuieckuit, 1300apruuecKuii, U30TEPMUUECKUH, aradaTHYECKU MPOLECCHI
B UJIeNIbHBIX Ta3ax. [IpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpenHss sHeprus Tena. BHyTpeHHss SHEprus U1ealbHOIO rasa.
Tennoemkocts. TemmoemkocTs TBepABIX TeA. 3akoH Jlrononra u [1tu.

104. OOparumbie U HeoOpaTuMble Tporecchl. llepBoe Hauago TEpMOJAMHAMUKH.
TermnmoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe — Hayano
TEPMOJMHAMUKH. DMIMPUYECKAsl TeMIlepaTypHas mikaia. KBazucrarnueckue mnpouecchl.
YPaBHeHI/Ie COCTOsIHMA B TCPMOJAUHAMUKE.

106. OO6patumbie 1 HeoOpaTUMbIe Mpoliecchl. Bropoe Hayano TepMmoanHaMuku. L{uki
Kapno. DuTpomnus.

107. JaBnenue raza ¢ Touku 3peHus MKT. CBsi3p TEMI0EMKOCTH C YHCIOM CTENEHEH
CBO0OO/IBI MOJIEKYJI Ta3a.

108. Makpo- u  mukpococtosiHUs.  CTaTUCTHYECKH BeC UM BEPOSATHOCTD
MakpococTosiHus. DazoBOe MPOCTPAHCTBO.

109. Pacnpenencnne MakcBeiuia MOJIEKyJd HealbHOro ra3a. Hawbonee BeposiTHas,

CpeImHsiE W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAILHOC OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas Gpopmyra.

111. Yucno CTONKHOBEHUH U JUIMHA CBOOOJHOTO mpobera MOJeKysl MAealbHOTO Tasa.
OMmnupuueckue ypaBHeHus miepeHoca: ®Puka, DPypre u Hprorona. Pemakcamus
COCTOSTHUIO paBHOBecus. CpeiHee YHCIO CTOIKHOBEHUM

3anaum k pasneay 4

112. Omun rpamMm renuss Obim Harper Ha 100°C mpu NOCTOSIHHOM JIaBJICHMH.
OnpenenuTh KOJWYECTBO TEIUIOTHI, TIepelaHHOE Ta3zy, pabdoTy pacuMpeHus u
IpUpalieHle BHYTPEHHEH SHepruy rasa.

113. VYriekucnelii ra3 pacmMpseTcs Mpu MOCTOSIHHOM JAaBiieHuu. OnpeaenuTs padoTy
PAaCIIMpEHHs, eciH a3y nepenano 4,2-10° /e TennoTr.

114. I'a3, 3aHnMaBmmii 06beM 11 7 mox gaBnennem 10° [1a Gbi M300apUYECKU HATPeT
ot 20°C 10 100°C. OnpenennTs paGoTy pacIIHpeHHs.

115. B 6amnone emkocThio 24 1 HaxonuTcs Bogopon mpu temmeparype 15°C. Tlocne
TOTO KaK 9acTh BOZOPO/IA M3PACXONOBAIIH, JABICHHE B GalUIOHe TIOHM3MIOCH Ha 4-10°77a.
Kakoe koianuecTBo BoJOpOa ObLIO H3PACX0A0BAHO?

116. HaliTn u3mMeHeHHe SHTpONHMM MPH H300apUUECKOM pacIIUpeHuH 4 2 a3oTa OT
o0béma 5 21 10 00BEMa 9 7.

117. Omnpenennuts TeMmmeparypy Tra3a, €CIM CpPEIHssl KHHETHYECKas DSHeprus
TOCTYNATENBHOTO ABHKEHHs ero Mosekyx 1,6-107° [,

118. Kakas 1ons MoJjieKy1 KUCiIopoaa 06aaiaeT CKOPOCTAMHU, JISKAIIMMU B HHTEPBaJe
ot 910 10 911 wm/cex, ecnu Temnepatypa raza 400°K?

119. B kabune Bepronera GapomeTp mokasbiBaeT 675 mm pm.cm. Ha xakoi BeIcOTE

JIETUT BEPTOJIET, €CJIM Ha B3JICTHOW TUIOMIaAKe OapomeTp mokasbiBan 750 mm pm. cm.?
TemnepaTypy BO3lyXa CUMTaTh HEM3MEHHOU U paBHOU 17°C.

Pa3nen 5. KBantoBas ¢puzuka
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120. TennoBoe n3nyyeHue u moMuHecueHIus. CrieKTpaibHbIe XapaKTEPUCTHKI
TETUIOBOTO U3nydeHus. 3akonbl Kupxroda, Credana-bonpiiMana u 3aK0H CMEIICHHS
Buna. A6contoTHO YepHOe Telo.

121. ®dopmyna Penes-J/»xuHca n «yapTpaduosneroBas katactpoday. ['umoresa
kBaHTOB. ®opmyina [Inanka. KBaHToOBOE 00BsCHEHUE 3aKOHOB TEIIJIOBOI'O U3YUYEHHUS.
KopryckynsipHO-BOITHOBO# [Tyain3M CBETa.

122. dotoadp ekt u 3¢ pext Komnrona. Ypasuenue DitHmreitna s porosddexra.
123. Omnbit bote. TopmosHoe uznyduenue. ['mnotesa ne bpoitnst. OnbiThl J{3BUCCOHA U
Jxepmepa. Audpaxmus mukpoyactu. [Ipunuun Heonpenenennoctu I eitzenbepra.

124. BonnoBas ¢yHKIUS, €e CTaTUCTUYECKUI CMBICI U YCJIOBHUS, KOTOPBIM OHA

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HecTaunoHapHoe ypaBHenue LlIpenunrepa.
126. KganToBas 4acTuiia B OTHOMEPHOH MOTEHIUAILHON siMe. O HOMEPHBIN
MOTEHLMATBHBIN TOPOT U 0apbep.
127. CoctosiHEe MUKPOUYACTHIIB B KBAHTOBOW MexaHHKe. [[oHATHE O BBIPOXKICHUU
SHEPreTUYEeCKUX YPOBHEM.
128. Tlpencrarienue GpU3HUECKUX BEIMYUH orieparopamu. Oneparopbl KOOPIUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, TOTEHIUAIbHONW U KHHETHYECKON IHEPTHH.
129. Cramuonapuoe ypaBHenue Llpenunrepa ans aroma Bogoponaa. BoiaHossie
dbyHKIIMM 1 KBaHTOBBIE uncia. [IpaBuiia oT0opa A KBAHTOBBIX MIEPEXOJIOB.
130. CoOcTBeHHBI MEXaHHMUYECKUI U MAarHUTHBII MOMEHTBI AJIEKTpOHA B aToMe. OmbIT
[lItepna u I'epnaxa.
131. Crnun-opOuTampHOE B3aMMOeHCcTBHE. TOHKAs CTPYKTYpa aTOMHBIX CIICKTPOB.
132. Crpoenue aTOMOB M NepUOIMYECKasi CCTeMa XUMHUECKUX 1eMeHToB J{.1
Menpeneesa. [lopsaok 3anoaHeHHs! 3JIEKTPOHHBIX 000JI0UEK.
133. BekrtopHas MOjeIb MHOTO3JIEKTPOHHOTO aToMa. THITbI CBSA3EH.
XapaKkTepuCTUIECKUE CIIEKTPBI aTOMOB.

3agauu k pazgeay S

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JIEKTPOHbI, KOTOPbIE
MOJTHOCTBIO 3aJIEP’KUBAIOTCS PA3HOCTHIO MOTeHIIManoB U =3 B, ecnu poTodPdext
HAYMHAETCS TIPH JJTMHE BOJHBI cBeTa A = 0,5 MKM.

135. B pesynbrate a¢pdexra Komnrona ¢poroH ¢ sueprueit € = 1,02 M»>B paccesuics Ha
CBOOOJHOM 3JIEKTpOHE Ha yroa @ = 150°. OnpenenuTs 3HEPTUIO & paccestHHOro (oToHa
¥ KHHETUYECKYIO SHEPTuio T 3JIEKTPOHA OTaun

136. [TpoToH 06nanaeT KHHETHYECKOM sHepruei 7, paBHOW YHEPTUU MOKOs Ejp.
Onpenenutsb, BO CKOJIBKO pa3 U3MEHUTCS JUIMHA BOJIHBI A 1ie bpoiins nporoHa, eciu ero
KUHETHYECKasi SHEPTHsl YBEJIMUUTCS B n = 3 pasa.

137. .Yactuia B MOTCHIMAIBHOM SIIMKE MUPUHON | HAXOMUTCS B HUA3IIEM
BO30YXJIEHHOM coCTOsTHIH. OTpeeTTNTh BEPOSTHOCTh HAXOXKICHHS YaCTHUIIHI B
untepsaiie ot 0 o 1/2.

138. Yactuia B MOTECHIMAILHOM SIIUKE IIMPUHON | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHMH. ONpeAeTuTh BEPOATHOCTh HAXOXKJICHHS YacTUIIBI B
uHTepBaie ot |/3, paBHOyaIeHHOM OT CTEHOK.

139. JInuHBI BOJH KOMIOHEHT XKENTOro AyOjieTa pe30HaHCHOM JIMHUM HATpHs,
oOycnoriieHHOTO TIepexoioM 3P-3S, pasaer 589,00 u 589,56 uM. HaiiTi BenmuauHy
pacueruienus 3P-tepma B 3B.

140. Bremwmcarh cieKTpaibHbIe 0003HAYCHHS TEPMOB aTOMa BOJAOPO/Ia, MIEKTPOH
KOTOPOT'O HAXOJHUTCS B COCTOSIHUY C TJIABHBIM KBaHTOBBIM YHCIIOM N=3.

141. Ckonbko M Kakue 3Ha4YCHHsI KBAHTOBOI'O YHCIIA J MOKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YKcCIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?
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142. Onpenenuth OTHOLICHHUE JUTMHBI BOTHBI A1 J1e bpoiis mpoToHa K JJIMHE BOJHBI
Az ne bpoins a-uacmuysl, TpoLIEANINX OJUHAKOBYIO YCKOPSIOIIYIO Pa3HOCTh
noreHimanios U =1171B.

143. Onpenenutb OTHOUICHHUE JUIMHBI BOJHBL A1 J1e bpoiiis mpoToHa K JJIMHE BOJIHBI
Az ne bpoins a-uacmuysl, TPOIIEANINX OJUHAKOBYIO YCKOPSIOLIYIO Pa3HOCTh
noteHimaios U =1171B.

144, Cpennee BpeMsi KU3HH aTOMa B BO30YXJICHHOM COCTOSTHUU At ~ 108 ¢. [Tpu
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITYCKAeTCsl POTOH, CPeIHss JUIMHA BOJIHbI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPHHY AA H3IydaeMoi
CHEKTPaJIbHOM JTMHUU, €CITH HE TPOUCXOINUT €€ YIITUPEHHUS 3a CUET JPYTUX IPOIECCOB.

145. MOHO3HEPreTUYECKUI IMyYOK IEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
notenuuanoB U = 20 kB, BBICBEUUBAET B IICHTPE dKPaHA AIEKTPOHHOIYUYEBOM TPYOKH,
niuHa Kotopoi | = 0,5 m, naTHO paguycom I = 1072 cm. [Tonb3ysick COOTHOILIEHUEM
HEONPEIEeICHHOCTEH, ONPEACINUTh, BO CKOJIBKO pa3 HEONPEAeIEeHHOCTh Ax KOOPIUHATHI
9JIEKTPOHA HA SKpaHE B HANPABJICHUU, IEPIICHIUKYIIPHOM OCH TPYOKU, MEHBIIIE
paamyca I sTHa.

146. Haiiti mocrosiaayto Ilnanka h, ecim u3BECTHO, YTO 37I€KTPOHBI, BHIPHIBACMBIC M3
MeTaJlJla CBETOM C JUTMHOW BOJIHBI A3 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
MOTCHIUANIOB Uy =6,6 B, a BBIPBIBAEMBbIC CBETOM C JJIUHOW BOJHBI Ay = (0,65 mrm —
Pa3HOCTBIO MOTEHIIUANIOB Uy =16,5 B.

147. HaiiTi yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METaIA JIEKTPOHBI, KOTOPbIE
MOJTHOCTBIO 33/ICP)KUBAIOTCS Pa3HOCTHIO TOTeHIMANOB U =3 B, ecii poTodapdexr
HAYMHAETCS TIPU JUTMHE BOJIHBI cBeTa A = (0,5 MKM.

Pa3nes 6. OcHoBbl GU3NKH A/APa U 3JIEMEHTAPHBIX YaCTHUII.

148. CtpoeHue aTOMHOTO sijipa. SlnepHbie cuibl. DHeprus cBs3u sapa. JedexT macchl.
149. PannoakTMBHOCTS.

150. Snepusle peakunu. Peaknuu neyieHns U CHHTE3a.

151. DneMeHTapHble yactullbl. Kiaccudukanus snementapHsix dactuil. [IpeBpaienue

HaCTHII. 3aKOHEI COXpPAaHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3anaum k pasaeny 6

152. Ha3zoBute cumBoanueckue 0003Ha4EHUS si/Iep U30TOIOB BOJIOPO/IAa M HA30BUTE
uX.

153. Hcnonb3ys cootHomenne Z=A/2, KOTOpOe CIPaBEATUBO Ul MHOTHX JIETKHX
A7ep, ONPEETUTh CPEIHIOI 00BEMHYIO TUIOTHOCTH 3apsia sapa.

154. Sapo Gepunus 4/ Be 3axBatiiio snekTpon u3 K-oGonoukn atoma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JIBa sipa renus o He CIMTHCH B OJHO SIPO, M IPH STOM GBI BRIGPOIIEH IIPOTOH.

VYKaxuTe AP0 KAaKOro 3JeMEHTa 00pa30Baioch B pe3yabTaTe TAKOTO MPEBPAICHHUS.

[Ipn cpaue »5Kk3ameHa, CTYOEHT TMOJy4yaeT JBa BONpoca M 3aJady U3 TEpeyHs,

MPUBCACHHOI'O BBIIIC.

Bpemst moaroToBKH CTyJIeHTa K YCTHOMY OTBETY Ha BOIPOCHI - 10 45 MUH.
5. MeTonnueckne Marepuajibl IJIsl oNpeJesieHUs] Mpolelyp OLEHHMBAHUS 3HAHMIA,
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YMEHHI U HABBIKOB, XapaKTEePHU3YIOLIUX ITANbI (JOPMUPOBAHUA KOMIIETECHIIHI.

IIpomexyrouHas arrecTanuss IO JUCLUUIUIMHE IPOBOAUTCS B COOTBETCTBHM C
tpeboBanusimu CTII CTO CIIGI TU(TY) 016-2015. KC YK/IB Ilopsimok mpoBeaeHus: 3a4€TOB U
JK3aMCHOB.

38



