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1. Hepeqenb INIAHUPYEMBIX PE3YyJabTATOB Oﬁy‘{eHHﬂ mo JUCHUIVIMHE, COOTHECCCHHBLIX C IVIAHUPYEMBIMHU pe3yJbTaTaMUd OCBOCHUSN

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare mist ocBoeHUs 00pa3oBaTeIbHOM MporpaMMbl OakagaBpruaTa 00y4aroLUIHics JOKEH OBIAAETh CICAYIONMMHU PE3yIbTaTaMu

o0yueHus 0 AUCITUTUIHHE:

Kon n nanmenosanue HanmenoBanue nunaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTHXKEHUST  001IenpodecCHOHATbHBIX
KOMIIETECHITNN KOMIIETEHIIUHA
OIIK-1.
3HaTh:

CriocobeH aHaMM3UPOBATh 33a4H
po(ecCUOHAIBHOMN JEATEIBHOCTH Ha
OCHOBE TTOJI0’KEHUM, 3aKOHOB U
METOOB B 00JIACTH €CTECTBEHHBIX
HayK ¥ MAaTEMaTHKH

OIIK-1.3.
Cocrasnser OTIMCaHNE 00BEKTOB
ynpasiieHHs Ha 0a3e (hU3NYECKHX 3aKOHOB

- OCHOBHBbIE (PM3NYECKHE BEIUYMHBI U (PU3NYECKHE KOHCTAHTBI, UX
OTIpe/IeNICHUE, CMBICII, CIIOCOOBI M eTUHUIIBI X m3MepeHus (3H-1);

- OCHOBHBIEC 3aKOHBI (PM3UKH, ONMCHIBAIOIIME (PU3UUECKHE SBICHUS U
IPOILIECChl; OTPAHWYECHUS NPUMEHEHHS 3aKOHOB, OOJIACTH IPHIIOKEHHS
3aKOHOB (PM3HMKH B MpaKTH4ecKou aesTenbHocth (3H-2);

Ymers

- TpOaHAJU3UPOBATH YCIOBHS MPOTEKAHUs (PU3UUECKOTO Mpolecca u
BBISBIISICT 3aKOHOMepHOCTH. (Y-1)

- 06I>}ICHI/ITB SBJICHUC UJIN HpOLIeCC Ha OCHOBC (I)I/I3I/I‘leCI(I/IX 3aKOHOB
(V-2);

Biaagers HaBbIKAMU:
- WCIIOIB30BaHUSI ~ OCHOBHBIX  OOIIE(U3MYECKUX  3aKOHOB W
MIPHUHITMIIOB B BAKHEHIIINX MPAKTHUYECKHUX mpuitoskeHusx (H-1)




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

Bb1.0.07 ®usuka

Mecto aucuumiandabl B OOIL.  Jlucummmaa «®uszuka» OTHOCHTCSA K 00s3aTeIbHOU
qactu® Bioka 1 «lucuummnHeD 00pa30BaTeIbHON MPOrpaMMbI OaKaIaBpHara.
N3yuaercsa: B ouHo# ¢popMe o0yueHusi - Ha IEPBOM Kypce, B IIEPBOM U BTOPOM CEMECTPaXx;
B 3204HOH (hopMe 00yUdeHUs -BO BTOPOM CEMECTPE M Ha BTOPOM KypCe B TPEThEM ceMeCTpe,z.
OGbeM MCLHILINHBI COCTABISET 8 3.¢.°

du3nka Cco37AaeT YHHUBEPCATBHYIO 0a3y Juisi H3y4deHHs oO0menpodeccHoOHAIBHBIX U
CHEIHMAIbHBIX JUCIHILTUH, 3aKIaAbIBaCT PYHIAMEHT MOCIEayIoNero o0y4eHus B MarucTpartype,
acnupantype. OHa 1aéT meapHOe MPEeACTaBICHUE 0 PU3NICCKUX 3aKOHAX OKPYXKAIOIIET0 MUPA B
UX €TUHCTBE M B3aMMOCBSI3U, BOOPYKaeT OakanaBpOB HEOOXOJMMBIMU 3HAHUSMU AJI PELICHUS
Hay4YHO-TEXHUYECKHUX 3a7a4 B TEOPETUUECKUX U MPUKIIATHBIX aCIIeKTaxX.

B MeTtonuyeckoM riaHe JUCHUILIMHA OMUPAETCA HA 3HaHUA MO (U3HKE, MOTyUYCHHBIC B
mikosie. OcBoeHMe Kypca (U3MKM HEOOXOIMMO Kak IMpEeAlIECTBYIOLIEE JUIsl psiaa APYTrux
TUCHUIUIMH: (u3nYecKkass XHUMHUSA, aHaJUTHUYECKas XUMHUS U (PU3UKO-XUMHUYECKHE METObI
aHajmn3a, MPUKIIaIHAsg MEXaHHUKa, SJICKTPOTEXHUKA U TIPOMBIILICHHAS 3JIEKTPOHUKA, TIPOLIECCHI U
anmnaparbl XUMUYECKON TEXHOJIOTUH, KOJUTOUIHAS XUMHUSI, KPUCTALIIOXUMHUS ..

®opmbl  npoBeeHust 3amsTHiL.' CHCTEMaTH3HPOBAHHBIC OCHOBBI  IMCIIHIUIMHbI
W3JIaraloTCsl Ha 3aHATUAX JIEKIMOHHOro Tuna. [lonmyyeHHble 3HaHUS 3aKpEIUISIOTCS Ha
a00pPaTOPHBIX U MPAKTHUECKUX 3aHATHX. J{JIs1 TEKyIero KOHTPOJIsl YCIIeBaeMOCTH TIPOBOISATCS
TEOPETUYECKHEe KOJUIOKBUYMBI U  KOHTpOJbHble paboTel. CamocTtosiTenpHas pabota
npeaycMaTpuBaeT paboTy ¢ yueOHO-METOUYECKUM OOeCIieYeHuEeM AUCITUIUIMHBI, BBITIOJTHEHUE
JIOMAIITHUX 3a/IaHuH, COCTaBJICHUE OTYETOB K TAOOPATOPHBIM paboTaM.

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kpartkoe conep:xanue 1UCHHIINHBI:
Pasnen 1 -Mexanuka.
Paznen 2 -DnexkTrpoMarHeTusm.
Paznen 3 -Konebanus u BoiHbL. BoHOBas onTuka.
Paznen 4 - ®usnueckas TepMOJUHAMUKA.
Paznen 5 -KBanToBas ¢pusuka.
Paznen 6 -OcHOBBI (hU3UKH sI/Ipa U DJIIEMEHTAPHBIX YaCTHII.
Pe3yabTaT M3ydeHUs: AMCUMILUIMHBI: chopmupoBaHHOCTh YacTu kommereHuu OIIK -1.

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



3. O0LeM JUCHUILIMHEI.

Bun yaeOHO# paboThI Beero,
3E/akanem. yacos

OO01ast TPy10€eMKOCTb M CHUTITHHBI 8/288

(3a4eTHBIX SAVHMII/ aKaIEMUYCCKIX YacOB)

KonrakTHasi pa6oTa ¢ npenojaBarejieM: 144
3aHATHS JEKLIMOHHOTO TUIIA 94
3aHSATUS CEMUHAPCKOTO TUIIA, B T.4. 90

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 54
nabopaTopHbie pabOThI 36
KkypcoBoe npoektupoBanue (KP wmu KIT)
KCP 4
Jpyrye BUIbl KOHTAKTHOM paboThI
CamocrosTenpHas padbora 68

dopwma tekymiero kortpois (Kp, pedpepar, PI'P, acce)

Kp, komnoksuym

®opma npome:xyTouHoii arrecrauuu (KP, KII, 3auder, sx3amen)

2 Jx3amena (72)

4. Conep:xanue TUCIUNIUHBI.

4.1. Pa3zgennl AMCHUNIMHBI 1 BUABI 3aHATHIA.
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1. MexaHuKa. 16 8 10 10
OI1K-1
2. DJIEKTPOMArHETU3M. 16 10 8 10 | OIIK-1
3. duznyeckas TEpMOJIMHAMUKA. 4 3 OIlK-1
4. Konebanus u BosHBL. BoJTHOBas onTHKa. 8 16 10 10 | OIIK-1
S. KBanroBas ¢usuka. 8 18 8 10 | OIIK-1
6. OcHOBBI (DM3HKH sI/Ipa M 3JIEMEHTAPHBIX 2 2 3 OIIK-1
YACTHIL.




4.2 OcBoeHHe KOMIETEHIMH pa3ieJaMu THCUHIINHBI

No Kon unaukaropon
I /;T JOCTHKCHUS HaunmenoBanue paznena quCHUIIIMHBI
KOMIICTCHIIUHN
1. | OIIK-1.3, Mexanuka.
2. DJIEKTPOMArHeTU3M.
OIIK-1.3
3. | OIIK-1.3 ®dusnyeckas TEPMOJUHAMUKA.
4. | OIIK-1.3 Kone6anus u Boianbl. BojiHOBasg onTuHKa.
5. | OIK-1.3 KBanroBas ¢uzuka.
6. | OIK-1.3 OCHOBBI (PM3HKH S7pa U FJIEMEHTAPHBIX YaCTHUI.
4.3. 3ausaTHd JEeKIMOHHOI0 THIIA.

Ne HanmeHoBaHMnE TEMBI O60mbeM, | MHHOBanMOHHAS
pasznena W KPaTKOE COJIEPKAHNE 3aHITUS axkan. dbopma
JUCITUILIMHBI 4achl
1 Mexanuka 2 Caaiia-

Kunematuka. OcHOBHbIE KMHEMaTHYECKUE npe3eHTanus
xap aKTepI/ICTI/IKI/I KpI/IBOHI/IHeI/IHOFO JOBWKCHUA:
CKOPOCTb u YCKOpEHHE. HopmanbHoe u
TaHTeHITUATBHOE YCKOpEHHE. Kunemaruka
BpaHIaTeHI)HOI‘O JOBWXKCHUA: yI‘.]'IOBaSI CKOpOCTB 158
YIJIOBOE YCKOPEHHUE, UX CBSI3b C JIMHEWHOM CKOPOCTHIO
U YCKOpPEHHEM
1 Mexanuka Jlnnamuka. luepiuaibHble CUCTEMbI 2 Caaiia-
OoTCcYeTa U nepBbIii 3aKkoH HetoToHa. Bropoi Nnpe3eHTanus
3akoH HrroToHa. Macca, umnyinbc, cuna. YpaBHeHUE
JIBJKEHUS MaTepUaAIbHON TOUKH. TpeTuil 3aKkoH
HeroToHa 1 3aKOH COXpaHEHUs UMITYJIbCa. 3aKOH
BCEMUPHOTO TAroTeHUs. CHIIBI COPOTHBIICHMUSL.
1 Mexanuka lunamuka. IHTerpupoBaHue ypaBHEHUNH | 2
JIBUKCHHS, POJIb HAYAIILHBIX yCcIoBHi. L{eHTp Macc
MEXaHUYECKOW CUCTEMBI, 3aKOH JBMKCHUS [ICHTPA
Macc.




Mexannka MoMeHT uMIyJjibca. MOMEHT UMITyJIbca
MaTepUalbHOM TOYKH U MOMEHT MEXaHUYECKOU
cucteMbl. MOMEHT CHIIBI. 3aKOH COXpaHEHUS MOMEHTa
MEXaHUYECKOU CUCTEMBI. J|BHKEHHE B MOJIE
IIEHTPAIBHBIX CHII.

JIB

Mexanuka IHeprus. Cuna, paboTa ¥ moTeHIIHATbHASL
sHeprusl. KoHcepBaTUBHBEIE 1 HEKOHCEPBATHBHEIE
cuiiel. PaboTta u knHeTH4eckas SHeprusl. 3aKoH
COXpaHEHHUs OJTHON MEXaHUYECKON 3HEPruu B 10JIE
NOTEHIHANBHBIX CHII. CBSA3b MEXKAY CUIIOHN 1
MOTCHIUAIBHON dHEpruei. [ paiueHT ckamspHou
GbyHKIUH.

Mexannka

JluHaMuKa BpamaTeJbHOr0 ABUKeHHs. Y paBHEHHE
BpallleHUs TBEPOTrO Tesla BOKPYT 3aKPEIUIEHHOM OCH.
MowmenTt unepuun. @opmyna llteitnepa.
Kunerudeckast 3HEprusl Bpallaronerocs: TBEpAoro
Tena.

MexaHHKA

PeasituBucrckasi Mmexanuka. [Ipuniun
OTHOCHUTEJILHOCTH M IpeoOpa3zoBanus [ anues.
DKCTepUMeHTaIbHbIE 000CHOBAHUS CIIEINATEHOM
teopun otHOocuTensHOCTH (CTO). [Toctymarer CTO.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenmna. CokpaiieHue JUIMHBL 1
3aMeIJIEHUE BPEMEHU B ABIDKYIITUXCS CHCTEMAax
oTcuera. PensituBucTckuii umiynbc. BzauMocssizb
Macchl 1 3aeprun. CTO u saepHas sHepreTHKa.

Caaiia-
npe3eHTanus

JIeKTPOMATHETH3M

3akoH Kynona. HanpspkeHHOCTB ¥ TOTEHIHA
3JEKTPOCTATUYECKOT0 MOJs. Teopema o IUPKYJIALUH.
Teopema ["aycca B unTerpansHOi popme u ee
MPUMEHEHUE JUIsl pacyeTa dJIEKTPUIECKUX MOJIeH.
DNEKTPUUYECKOE TTOJIE AUTIONS. JJUToNs BO BHEIITHEM
UIEKTPUUECKOM TIOJIE.

Craiin-
npe3eHTanus

DJIeKTPOMATrHETH3M .DJIEKTPOCTATUUECKOE I10JIE B
BeniecTse. [lonspuzanms quanekTprukoB. CBA3aHHbIE
3apsasl. Bektop anextpuueckoro cMemenus. Teopema
T"aycca 11st 97eKTpUYEeCKOro MO B BEIIECTBE.
IIpoBOIHUKH B 3JIEKTPUYECKOM IOJIE.
OnekTpocTaThyecKas 3aluTa.

JIB

JIEKTPOMATrHETH3M

IIpoBoaHMKH B 3jIeKTpUYecKOM moJie. PaBHOBecHe
3apsioB B MpoBogHUKe. OCHOBHAS 3a/1a4ya
3JIEKTPOCTATUKH MPOBOJHUKOB. DKBUIIOTECHIIUATbHBIC
MTOBEPXHOCTH ¥ CHJIOBBIC JIMHUH DJICKTPOCTATHICCKOTO
TIOJISI MEXKTY TTPOBOTHUKAMH. DJIEKTPOCTaTHICCKAS
3ammTa. EMKOCTh TPOBOJHUKOB U KOHACHCATOPOB.




SHCpFI/I}I 3apsSPKCHHOI'O KOHACHCATOpPA.

DJIeKTPOMArHeTH3M

IocTossnHbINH d1ekTpUYecknii TOk.Cuna u
IUIOTHOCTh TOKa. Y PaBHEHHE HEIIPEPHIBHOCTH IS
IUIOTHOCTH TOKa. 3akoH OMa B MHTETpaIbHOU 1
muddepennnansHoi popmax. 3akon xoynsa-Jlenua.
DNeKTpOABIKYIIAsl CHJIa HICTOYHKKA ToKa. [IpaBuia
Kupxroda.

JIB

DJIeKTPOMArHeTH3M

MarnurocraTuka. BeKTop MarHuTHOW HHAYKIUU.
3akon Ammnepa. Cuna Jlopenma. /[BmkeHne 3apsaoB B
AIIEKTPUYECKUX ¥ MAarHUTHBIX MOJISIX. 3aKoH bro-
Cagapa-Jlamuiaca. Teopema o IUPKYJISIUU (3aKOH
nmoyiHoro Toka). Teopema ["aycca.

DJIEKTPOMATHETH3M

DJIeKTPOMATHUTHASI MHAYKUHS. Y paBHEHUsI
Maxkcgesiia. DeHOMEHOJIOTHS 3IEKTPOMAarHUTHOU
nHaykuuu. [Ipasuiio Jlenna. YpaBaenue
3NIEKTPOMAarHUTHON MHAYKUUH. CaMOWHIYKIHSL.
WNunykTHBHOCTE cosleHouAa. Pabora mo mepemenieHnto
KOHTYpa ¢ TOKOM B MaruHuTHOM I10JIC. 9Hepr1/1;1
MarHuTHoro nois. Cucrtema ypaBHeHUu MakcBeria B
WHTETpaTbHON (hopMe 1 PH3HUECKUN CMBICIT
BXOJSIIIUX B HEE YPABHEHUI.

JIB

DeHOMEeHOJI0THYeCKasi TEPMOAUHAMUKA.
TepMoanHaMU4YeCcKOe paBHOBECHE U TEMITEPATypa.
HyneBoe Hagaio TepMOAMHAMUKA. DMITUPUICCKAS
TeMIeparypHas mkana. KBasucrarndeckue mporeccsl.
YpaBHeHHEe COCTOSIHUA B TepMoanHaMuke. OOpaTuMeie
1 HeoOpaTumble Tporiecchl. [lepBoe Havano
TepMOJMHAMUKHU. TerioeMKocThb. Y paBHeHue Maiiepa.
Nzoxopuueckuii, n300apuiecKuii, N30TEPMUIECKUH,
aanabaTHYeCKU TPOIIECCH B UACANTbHBIX ra3ax.
[IpeoOpa3zoBanue TEIUIOTHI B MEXaHUYECKYIO PadoTYy.
[uxn Kapro u ero ko3 duieHT mosieznoro
JIEUCTBUS. DHTPONHUSL.

JIB

MoJiekyasipHO-KHHeTHYecKas Teopus. /{aBneHue
rasa ¢ Touku 3perrst MKT. CBs3b TEIOEMKOCTH C
YHUCIIOM CTETeHeH CBOOOIBI MOJIEKYJI rasa.
Pacnpenenenne MakcBeiia MOJIEKYJ HAECATBHOTO
rasa. DKCIEePUMEHTAILHOE 000CHOBAHHE
pacnpenenenust Makcpesuia. Pacnipenenenue
Bonbimana u 6apomerpudeckas Gpopmyna. SpneHus
nepenoca. Jluddysus, TerIonpoBoIHOCTS,
BHYTPEHHEE TPEHHUE.

Koaebanusi u BoJIHbI. Bo/iHOBasI ONITHKA:
I'apMoHM4Yeckue Ko1eO0aHusI Pa3JIMYHON MPUPOABI.
Bouanbl. [Ipumepst konebaTeTbHBIX IBUKEHUH
pasnuaHON (pr3mdeckoi mpupoasl. KoMruiekcHas
(hopMa npecTaBICHNSI TAPMOHHYECKUX KOICOaHUM.
BekTopHOE onmcanue CIoKeHNs KOJICOaHMHA.
BonnoBoe nBuxenue. ITnockas rapmoHuueckast
BOJIHEL. JIJTMHA BOJHBI, BOJTHOBOE YHUCIIO, (ha3oBast
CKOPOCTb. Y paBHEHHE BOJHBI. OTHOMEPHOE BOJIHOBOE
ypaBHenue. [lomspusaryst BoaH. DIeKTpOMarHuTHas
BOJIHA KaK peleHne ypaBHeHuil MakcBemna. CBolicTBa

Caaiia-
npe3eHTalus




QJICKTPOMAruMTHBIX BOJIH.

KoJie0anus 1 Bo1ubl. BoJtHOBasi onTHKAa:

HNutepdepeHuns BoOJH. DIESKTPOMArHUTHAS IPUpOAA
CBETOBBIX BOJIH. . DHEPIHs JJICKTPOMArHUTHBIX BOJIH.
O0BEMHAS TUIOTHOCTH SHEPTUH AJICKTPOMArHUTHOTO
noJist THTephepeHIIMOHHOE T0JIE OT ABYX TOUYCYHBIX
uctouHukoB. OneiT FOHTa. UHTEpdepomMeTp
Maiikenbcona. MaTepdepeHnns B TOHKUX TUICHKAX.

Kone0anus u Bosinbl. BosiHoBasi onTuka:
Judpaxuus BoJH. [Ipunnun I'olirenca-Openens.
Judpaxmms OpeHens Ha MPOCTEHIITNX Mperpaax.
Hudpaxnus Opaynrodepa. Audpaxuus Opaynrodepa
Ha menu. JndpakuroHHas pemeTka Kak
crieKTpanbHbIN puoop. [lorsTHe 0 ToNOrpaduIecKkoM
METO/I€ IONTYYEHHSI U BOCCTAHOBJICHHS N300paKEeHUII.

JIB

KoJse0anus u BoJaHLI. BoJiHOBAsl OITHKA:

Hoasipusauus BoJH. [lornomenue, nucnepcus,
paccesiHue cBeTa. DopMa U CTENEHb NOJISPU3ALUH
MOHOXPOMATHYCCKHUX BOJIH. Onthyeckast
aHuzotponus. JIBynydenpenomienue. OTpaxeHue u
MIpeJoOMJIEHHE CBETa Ha IpaHUIle pa3zesia IByX
JUIJICKTPUKOB. DeHOMEHOIIOTUS IIOIrJIOIICHUS 1
Jucriepcuu ceta. PaccesiHue cBera

KBanrToBasi ¢du3uka. KBaHTOBBI€ CBOlicTBa

3J1eKTPOMArHMTHOI 0 U3Jy4eHus. TemnoBoe
M3JIydeHHue U JoMuHecHeHIus. CrieKTpaibHbIe
XapaKTePUCTUKH TETUIOBOTO M3TyUYeHHsI. 3aKOHbI
Kupxroda, Credana-bonpumana u 3aK0H CMeLIEHUS
Buna. AGcoiotHo yepHoe Teno. Dopmyna Penes-
IxuHca u «ynbrpaduoneroBas karactpoday.
I'unoresa kBanToB. ®opmyna Ilnanka. KBantoBoe
00BSACHEHNE 3aKOHOB TEIJIOBOTO M3JTyUEHUSI.

Chaiin-
npe3eHTanus

KBantoBas ¢dusuka. KBaHTOBEIE CBOHICTBA
3JIEKTPOMATrHUTHOI0 u3aydeHus. KopmyckymsapHo-

BOJIHOBOM Ayanu3m ceera. Dotorddext u apdexr
Kommrona. YpapHenue DUHIITESHHA 15
doroaddexra. OnbitT bote. Jlapnenue ceera. POTOHBI.

KBanToBas ¢pusuka. Jj1eMeHTHI KBAHTOBOM
MexaHMkH KopryCKysipHO-BOJIHOBOH yanusm

MHUKPOYACTHII U €TO SKCIIEPUMEHTAIBHOE
MOATBEPKIACHUE; IPUHIIUI HEONPEICICHHOCTH;
BOJIHOBast (pyHKIIHSA, ¢€ QU3HMUECKUN CMBICIT,
CTaHJApTHBIC YCIOBUS; YCIOBUE HOPMUPOBKHU.

KBantoBasi ¢pusuka. JieMeHTbI KBAHTOBOI
MexaHuku YpaBHeHue [IIpeaunrepa, oqHOMEPHBIE
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KBaHTOBO-MeXaHW4eckue 3anaun. [IpencraBnenue
(br3udecKkuXx BeIUIuH orepaTopamMu. CoOCTBEHHBIE
cocrosiHus. KBaHTOBaHME MOMEHTA UMITYJIbCA.
KBanToBsIif poTarop.

Snepuasi uszuka: 2
CocraB aTOMHOTO sifipa. XapaKTePUCTHKY SApa: 3apsi,
Macca, JHEeprusl CBsI3M HYKJIOHOB. BUIBI W 3aKOHBI
PaIMOaKTUBHOTO U3NMyUYCHUs. SlnepHblE peakIiIuH.
EcTtecTBeHHass W WCKYCCTBEHHas pPagHOaKTHBHOCTD.
DyHIaMEHTAJIbHbIE B3aUMOJACUCTBUS U OCHOBHBIE

aHTHYacTHLbl. JlemToHsl #  aApOHEIL.
DneKTpociadoe B3anMOICHCTBHE.

KJIacChl ~ DJIEMEHTApHBIX  YacTHL.  YacTuupl u
Ksapxku.

4.4, 3aHATHS CEMMHAPCKOIO THUIIA.

4.4.1. Cemunapbl, IpaKkTHYECKHE 3aAHATHS.

Ne

paszena
JUCLIUTIIMHEI

HanmeHnoBanune TeMsl
U KpaTKOE COAECPIKAHUE 3aHITHUS

O0beM,
aKaj.
Yacel

MunoBanmonnas
dhopma

1

Mexanuka. Knnemaruka. OCHOBHbIE KWNHEMAaTUUYECKHUE
XAPAKTCPUCTUKHN KpHBOJ’IHHeﬁHOFO ABWXCHUA: CKOPOCTh U
YCKOpPEHUC. HOpMaJ'IBHoe " TAaHI'CHUIHAJIbHOC YCKOPCHHUC.
Kunemartnka BpamaTCJIbHOI'0 ABUXKCHH.

3K

Mexanuka. /IMHAMHMKA @OCTYNATEJNbHOr0 JABUKECHHS.
3akonsl HpioroHa. MIMITylbC 9acTUIBI U CHCTEMBI YACTHIL.
3aKOH COXpaHEHUs UMITYJIbCA.

Mexanuka. JluHaMMKa  BpamlaTeJbHOI0  JABHKEHHSI.
Mowment nnepuuu. @opmyna llrefinepa. MoMeHT nmnysbca
TBEPJAOTO Tena. YpaBHEHHE BPAIIECHUS TBEPJOTO Tela BOKPYT
3aKpeneHHoN ocu . KnHeTnueckas sHeprus Bpallaromerocs

Mexanuka. OHeprus. Cuma, pabota W TOTEHIHMATbHAs
OHEPTH-. KOHCCpBaTI/IBHBIe N HCKOHCCPBATUBHBLIC CHIIBIL.
Pabora n kuHeTHUecKast SHEpPrusl. 3aKOH COXPaHEHHUs TTOJIHOU
MEXaHMYECKOH SHEPIHHU B M0JIE TOTEHINAIBHBIX CHII.

DJIeKTPOMATHETH3M.
Onektpuyeckoe mone. [Ipunnun cynepnoszunuu. Pacuer
HaIPSHKEHHOCTH AJIEKTPOCTATHICCKUX TTOJICH.

JIeKTPOMATHETH3M.

IToTenuuan mosyis. BeryucieHre MOTEHIIHAIOB 3JCKTPUYCCKUX
MOJIEN.
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Ne O0BeM,
HanmenoBanue TeMbl MHHOBanoHHas
pazaena aKaJ.
U KPaTKOE COJICpIKAHUC 3aHATHUS hopma
JUCTIATITIHBI 9achl
2 JjaekTpoMarneTtusM. 3akoH bumo - CaBapa - Jlammacy 2 HHTepakTHBHOE
[TpuHIUT Cynepo3uIny. 3aHSTHE
«Konkypc-
COpPEBHOBAHHE»
2 DaekTpoMarHeTusM. JlelicTBUE MarHUTHOTO IO H 2
MPOBOJIHUKHA C TOKOM W JBIXKYyIuecs 3apsansl. Cuna Ammeps
Cuna Jlopenua.
2 Mexanunka. DiaekTpoMaraetusm. KonrponarHas padoTa 2
41 . 4 3K
KoJse0anus 1 BoJaHbI. BotHoBas onTHka. VeanbHbBIH
rapMOHHYECKUH ocmsTop. CroxkeHne KojaeOaHuii.
YpaBHeHHE U XapaKTEPUCTHKH BOH. DJIEKTPOMArHUTHBIE
BOJIHBI
42 |KoJjebaHus ¥ BOJIHbL. BoJIHOBasI ONTHKA. 4
WuTepdepennus cera. UaTEepdepomeTpsl.
43 |KoJeb0aHus ¥ BOJIHbL. BoJIHOBasI ONTHKA. 4 T
Hudpaknus ceera. Meton 3on Openens. Judpakunonnas
pelreTka Kak CrieKTpabHBIN PUOOp.
44 |KoJjebaHus u BoIHbL. BoJiHOBasi onTHKA. 2
ITonapuzanus ceera. 3akoH Maitoca.
45 |KoJebaHus u BoIHbL. BoJiHOBasi onTHKA. 2
KoHnTponbHas padora.
5 KBanToBas ontuka. TemnnoBoe u3ny4eHue. 2 3K
1 Xapaktepructuku. OcHOBHBIC 3aKOHBL. Dopmyina [Tmanka
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Ne O0BeM,
HaunmeHoBaHIE TeMBI MNuanoBanmonnas
pasnena akaj.
U KpaTKOE COoep KaHue 3aHATHUS hopma
JUCLIUILINHEI 4ackl
5 KBantoBas ontuka. Pororddext. Ipdhexr Kommnrona. 2
2
5 OCHOBBI KBAHTOBOM MEXaHUKMH. 2
3 Bonns! ne bpoiinsa. CooTHomeHne HeONpeAeTeHHOCTEH.
5 OcHOBBI KBAHTOBOMH MEXaHHKH. 2
4 BonHoBas ¢yHkums, e€ Gpu3nueckuii CMBICI; CTaHAapPTHBIC
YCIIOBHSI; YCIOBHE HOPMUPOBKU. Y paBHeHue Lllpeaunrepa
5 OcHOBBI KBAHTOBOMH MEXaHHKH. 2
5 OmxHOMEpHBIE KBAHTOBO-MeXaHU4YeCcKue 3a1auu. CTyIeHb,
Oapbep.
5 OCHOBbI KBAHTOBOI MEeXaHUKH. 4
6 OnHOMEpHBIE KBAHTOBO-MEXaHUYECKUE 3a/1aUH.
[IpsimoyronpHas MOTEHIMATBHAS SMA.
5 OCHOBbI KBAHTOBOI MEXaHUKH. 2
7 MexaHn4yecKuii © MAarHUTHBIE MOMEHT MHOTORJIEKTPOHHOTO
aToma. 3acTpoiika 3JIeKTPOHHBIX 000I0YEK.
5 OcCHOBBI KBAHTOBOI ONTHKH H KBAHTOBOW MEXaHHKH. 2
8 Kontponbnas pabora.
6 OcHoBbI 1epHON Gu3NKH M GU3NKH 3JICHMEHTAPHBIX 2
9 YaCTHIL
4.4.2. JIaGopaTopHbIe 3aHATHSA.
Ne HaumMmeHnoBaHue TeMEI O6bem, [Ipumeuanue
pasnena 1 KpaTKOEe COoep KaHue 3aHATHS aKay.
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IUCIHATUIMHEI

HacChbl

1 Mexanuka. Jlexyus: «OCHOBHBIE CBeieHUS 00 00paboTKe
HU3MEPEHUH B (PU3UUECKOM MPAKTHKYME)

1 Mexanunka. BeimonmHenne 1abopatopHoi paboTsI 110
BBIYUCIICHHIO TIOTPELITHOCTEH

1 Mexanuka. Beimonaenrne 2x 1a00paTOpHBIX paboT 1Mo
MEXaHUKe

1 Mexannka. KomtokBuym

2 3J'ICKTDOM3FHCTPI3M .

Brimonnenue 2-x 1a0opaTOpHBIX paboT MO AIEKTPOCTATHKE
Y IOCTOSITHHOMY TOKY

OnektpomarseTusM. Komnoksuym

3 Kone6anus u BoHpl. BoHoBas onrTuka.

Brimonnenne Tpéx 1abopaTOpHBIX paboT MO BOTHOBOM
OITHKE

3 Konebanus u BosiHbL. BoiHOBas onTHKA.
KomnnokBuyM 1Mo BOJTHOBOM OINTHKE

5 KganToBas onTtuka. Beimonnenue 2-x nabopaTopHbIX padoT
110 KBAaHTOBOW ONTHKE M CIIEKTPOCKOITUH

4.5. CamocTosATeIHbHAA PA00TA 00VYAIOIINXCH

Ne
paszena [Iepeyens BonpocoB uist
JUCLMIUIMHBL | CaMOCTOSITENIbHOTO N3Y4YEHHUS

O0newM,
aKaj.
Yachl

dopma
KOHTPOJIA

1 MexaHuKa . JIBHKeHHe Tel ¢ IePEMEHHOM MacCO.
I[BI/I)KCHI/IG B I10JIC HCHTPAJIbHBIX CHJIL. 3aKOHLI

Keruepa. CronkHoBeHus Ten.  Heynpyroe u
a0COJIOTHO YIPYroe CTOJIKHOBEHHE.

16

VceTHBIN
onpoc

2 OnekrpomarnetusM. [Ipasuna Kupxroda. [pmxenne
3apsKEHHBIX YaCTHUI] B DJIEKTPUIECKUX U MAaTHUTHBIX
noJisix. DQdext Xosia u ero NpuMeHeHHe.
JuaMaraeTvky, IapaMarHeTHKH U eppOMarHeTHKH.
I'panudHbIe yCIIOBUS HA MMOBEPXHOCTH pas3zesia IByX
MarHeTHKOB.

18

VYcTHERIN
onpoc

3 BonnoBas onTuka HOpMaJ'ILHaH 1 aHOMaJIbHas
AUCTICpCUH, PACCCAHUC, TOTJIONICHUC CBCTA,
TIoJisIipyus3anus CBETa

VcTHbIin
oTpoc

4 ®duszuyeckas TEpMOJAUHAMUKA Y PaBHEHHE COCTOSHUS
B TepMoanHamuke [lepBoe Hayano TepMOAMHAMUKH.
TennoeMkocTh. YpaBHeHHe Maifepa.
M3oxopuuecknii, n300apHIeCKHii, N30TEPMUICCKUH,
aanabaTHYECKUN TPOIIECCHI B UCATBLHBIX ra3ax

YcTHbIl
onpoc
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KBanroBas ¢usuka. OnHOMEpPHBIA OTESHIIUATBLHBIN VYceTHRIN
ropor u 6apbep. CHeKTpbl MOJIEKYIT omnpoc

6 8 VeTHBIH
dusuka saapa u diieMeHTapHeix yacTui. CiinH u ompoc

MarHuTHBIA MOMEHT siapa. CBolicTBa 1 0OMEHHBIH
XapakxTep siiepHbIX cuil. EcTecTBeHHAs U
HCKYCCTBEHHAs! paJIMOAKTUBHOCTh. VICTOUHUKHI
PaauOAKTUBHBIX U3JTy4eHUN. Paqnon30TONHbII
aHaJM3. 3aKOHBI COXPAHEHUs B SACPHBIX PEAKIIUIX.

4.5. TeMbl KOHTPOJIBHBIX Pa0oT.

Konrpoabnas padora Nel. Mexanuka. DIeKTpPOMarHeTH3M.
Konmponsnas paboma Ne? . Konebanvs v BoiHbI. BoiHOBas ONTHKA.

Konmponvnasa paboma Ne3. OcHOBbI KBAHTOBO# ONTHKH KBAHTOBOM MEXaHHKH.

5. Hepeqeﬂb y‘leﬁHO-MeTOZII/I‘{eCKOFO o0ecrieueHus AJsI CAMOCTOSITEIbHOM paﬁoTbI
oﬁyqamu{nxcﬂ Mo AUCHMUIIJIMHE.

Metoanyeckue yKkazaHus Il 00y4aroIuXcs 10 OpraHU3alMd CaMOCTOSITEITbHON pabOThI
[0 JUCUMIUIMHE, BKIJIIOYas IepedYeHb TEM CaMOCTOATENbHOM paboThl, (OPMBI TEKYILEro
KOHTPOJIS MO JUCHMIUIMHE U TpeOOBaHMA K HUX BBINOJHEHHIO pa3MeIleHbl B 3JIEKTPOHHOMN
MH(pOpPMallMOHHO-00pa30BaTEIbHON cpene CIIoI' TU(TY) Ha caifre:
http://media.technolog.edu.ru

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

CBOEBpEeMEHHOE BBINOJIHEHHE OOYYAIOUMMCS MEpONPHUITUNH TEKYLIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (JOCTUTHYTH) MOPOTOBBI YPOBEHb («YAOBIETBOPUTEIBHO») OCBOEHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbTaTthl OUCHUIUIMHBI CUYMTAIOTCS JOCTUTHYTBIMH, €CIU JUISI BCEX DJIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IIOPOTOBBIH YPOBEHb OCBOEHHS KOMIIETEHIIMM HAa JAHHOM
JTarne.

[IpomerxyTouHas arTecTanus Mo AUCLHUILUIMHE POBOAUTCS B JOPME 3K3aMEHOB.

IIpu cpave sk3aMeHa, CTyAEHT IOJIy4aeT TPHU BOIPOCAa M3 MEPEdHsl BOIPOCOB, BPEMs
NOJATOTOBKHU CTYJEHTAa K YCTHOMY OTBETY - A0 45 MuH.

IIpumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1
CBf3b MeKIYy CHJION U MOTeHIHATbHOI dHeprueil. I'pagnenT ckanspHoii pyHKknuum.

3akon buo — CaBapa — Jlanjiaca u ero npuMeHeHHe K PacyéTy MarHUTHOTO TOJIsI
NPSIMOJIMHEHHOTO0 MPOBOIHHKA C TOKOM.

3. DBeckoHeyHasi MJIOCKOCThH HeCeT 3apsij, PABHOMEPHO pacHpelesieHHbI ¢
NOBePXHOCTHOH maoTHOCTHI0 1 MKK/M’, Ha HEKOTOPOM PACCTOSIHMM OT ILIOCKOCTH
napajuieJibHO eil pacnoJiokeH Kpyr paguycoM 10 cM. BoIUMCIHTH NOTOK BeKTOpa
HANPSKEHHOCTH JIEKTPHYECKOr0 MOJIs Yepe3 ITOT KPyT.



http://media.technolog.edu.ru/

DoH/| OLIEHOYHBIX CPEJCTB MO TUCHUILUIMHE NpecTaBiieH B [Ipunoxenun No 1

Pe3y.]'II>TaTI)I OCBOCHHA JUCHUIINIMHBI CUYHUTAKOTCA OOCTUIHYTBIMH, C€CJIM [JIA BCEX
9JICMCHTOB KOMHGTGHHI/Iﬁ AOCTHUTHYT HOpOI‘OBbeI YPOBCHb OCBOCHHUA KOMIICTCHUIHWU HAa JAHHOM
OTaIl€ — OCHKA «yJOBJICTBOPHUTCIBHOY .
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7. IlepeyeHb y4eOHbIX U3aHUA, HEOOXOAUMBIX JIJI1 OCBOEHM S JUCUMILIIHHbI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

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

CagenweB,1.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-x kH. T. 2 . DIeKTpU4IecTBO 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 ¢pusuku : yaedbHoe nocodue : B 4-x kH. T. 3. MonekynsapHas
¢uzuka u repmoaunamuka/ M. B. Casenbes. - 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.
/ N. B. CaBenbeB. - 5-¢ usn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacaonap: 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. T1oB3uep. - 2-¢ u3n.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH U1
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KCIepUMEHTaIbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CrapoBukoB. - Cankt-Ilerepoypr, Mocksa ; Kpacuomap : 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
JUTSE BY30B 110 TEXHUYECKHUM WM TEXHOJIOTHYECKUM HAIPABJICHHUSIM U crienuaibHocTsIM/ 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 BpalleHHs IUIOCKOCTH TMOJIIpU3allMd CBETa @ METOAMYECKHE YKa3aHWs K
nabopatopHoit 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 (TexHUYECKUI
yauBepceuteT). Kadenpa odmeit ¢pusuku. — 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 ®eneparuu, Cankr-IlerepOyprckuii rocynapcTBEHHbBIN
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usmku. —
Canxkr-IlerepOypr: CIIGI TU(TVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CHEKTPOB MOTJIOUIEHUS PACTBOPOB OPraHUYECKUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunHucrepctBo o0pa3oBaHuss U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH — TEXHOJOTUYECKHH  HHCTHTYT
(texunuecknii  yHuBepcuter). Kadenpa oOmiei ¢m3uku. — Cankr-IletepOypr:
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 oOpa3zoBanusi U Hayku Poccuiickont ®Denepanmn, Cankrt-IlerepOyprcekuii
TOCY/IapCTBEHHBI TEXHOJOTHYECKH WHCTUTYT (TeXHWUYecKuii yHuBepcuter). Kadenpa
obmeit ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Janunsuenko, B. I'. Omnpeznenenne oTHOLIEHUS 3apsijia 3JIEKTPOHA 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 AHCTUTYT (TexHUUECKUI
yauBepcuteT). Kadenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBneHus 35IeKTPOMAarHUTHOM MHAYKIMM M CAMOMHIYKLUHU : METOJUYECKUE
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
peIIeTKH : METOJUYECKHe yKa3aHus K JlabopaTopHoi padote 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. bmarosemenckuii ; 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'. OnpeneneHue ropu30HTAITBHON COCTABIISAIONIEH 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  TOCYyJapCTBEHHBI TEXHONOTUYECKUH HMHCTUTYT (TEXHUYECKHIA
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. Ckobenes ;
MunucrepctBo oOpasoBanusi U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTUTYT (TexHuueckuid yHuBepcureT). Kadenpa
oOmeit ¢m3uku. —  Camkr-Ilerepoypr:  CIIGI'TU(TY)., 2012. - 21 c.

XotynuoBa, C.B. M3ydyeHue »JIEKTPOCTATUYECKUX TOJEeH 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  TEXHOJOTHYECKMH  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-IletepOypr.: Kumxnbiii 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 ¢puzuka: Metoaudeckue yKa3aHus K J1a00paTOpHBIM 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 @enepauun, Cankr-IlerepOyprekuil 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 jaboparopHoil padore / T.A. JlyaHukosa,
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
TOCYJApPCTBEHHBIN TEXHOJOTUYECKUN 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. :

MexaHunKa MOCTynaTeJIbHOTO U BpallaTesIbHOTO IBMXKEHUS : 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-IlerepOyprekuii rocy1apCTBEHHBIN TEXHOIOTHYECKUN 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. Bonoros , C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. CkoGernes ;
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 MHCTUTYT (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 u3a., 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 nocodue i 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 yauepcuter). 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
(rexnuueckuii yauBepcuter). Kadenpa obmei ¢pusuku. — 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.

ITpoBepka 3akoHa Maimoca : Metoaudeckue ykasaHus K JabopatopHoi 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 maboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUYECKUM HHCTUTYT (TexHuueckuil yausepeuteT). Kadenpa obmei ¢puzuku.
— 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 | MeToauyYecKue yKka3aHus
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. llyctpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCTBEHHbIH TEXHOIOTHYECKUNA HHCTUTYT
(Texanueckuii yauepcutet). Kadenpa odmeit ¢puszuku. — Cankr-IlerepOypr:

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

Kepnoroii, A.. I3mepeHune AJIMHBI CBETOBOM BOJIHBI TP MIOMOIIH TUPPAKITHOHHOM
pEIIeTKH : METOIMYECKUE YKa3aHusl K JlabopaTopHoii pabote Ne 54 / A. W.

21


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%94%D0%B0%D0%BD%D0%B8%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%B8%D1%87
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%91%D0%BE%D0%BB%D0%BE%D1%82%D0%BE%D0%B2,%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%20%D0%91%D0%BE%D1%80%D0%B8%D1%81%D0%BE%D0%B2%D0%B8%D1%87
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.

Kepuoroii, C. B. Ipstuerko ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoii
Oenepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT
(Texuuueckuit yauBepcurer). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIOI'TU(TY)., 2014.-22 c. //CII6I' THU. DnekTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2021).-Pesxxum nocryna:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

HccnenoBanue rupockonuueckoro g dexra | MeToanueckue yKazaHus K
naboparopnoii padbore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, 1O.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyJapCTBEHHBIN TEXHOJIOTHYSCKUNA HHCTUTYT (TEXHUYECKUI
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara o6pamienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperUCTPUPOBAHHBIX TOJIh30BaTENICH.

Yubucos, A.I'. orosnekrpudeckuii 3pdexr : 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
(rexauueckuii yauBepcurer). Kadenpa obmeir ¢pusuku. — 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 TOpU30HTAIBLHON COCTABISAIONICH MArHUTHOTO TIOJIS
3emiu : Meroanueckue yka3zaHus Kk JadopaTopHoit padore Ne 31/ A.T'. Ynubucos,
JLLH. Kaypoga, O.I1. llyctpoBa, ; MunuctepcTBo oOpazoBanus 1 Hayku Poccuiickoit
®enepanun, Cankr-IlerepOyprckuii rocy1apCcTBEHHbIM TEXHOIOTHUECKUN HHCTUTYT
(texnuueckuit yauepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-13c. //CIIOI TU. DnextpoHHas 6ubInoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIECH.

Xotynmosa, C.B. M3yuenue 3ak0HOB TEIJIOBOTO U3Ty4YeHHS : MeToaudeckue
ykazaHus K naboparopnoii padore Ne 58/ C.B. Xotyniona, B.B. brnarosemnienckuti,
B.H. Cko6enes ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®enepanun,
Cankr-IlerepOyprckuii rocyapCTBEHHBIH TEXHOIOTUYECKUN HHCTUTYT
(rexnuueckuit yauepcuter). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2012. -20 c. /CII6I' TU. DnexktponHast OnbIMoTEKA. -
URL:http://technolog.bibliotech.ru(nara oopamenus: 12.03.2021).-Pexxum noctymna:
JUISL 3apErMCTPUPOBAHHBIX T10JIb30BATENEH.

Xotynnosa, C.B. M3yuenue 31eKTpOCTaTHICCKHUX TIOJICH Ha MOJIECH | MeToIndecKue
ykazaHus K JabopaTtopHoii padore Ne21 / Xortynnosa C.B.,bnarosemenckuii B.B.,
Ckob6enes B.H. ; MunuctepctBo 06pa3oBanus u Hayku Poccuiickoit denepannm,
Cankr-IlerepOyprckuii Tocy1apCTBEHHBIM TEXHOIOTHUYECKUN 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 I10JIb30BATENIEH.
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8. Hepeqenb IJICKTPOHHBIX 06pa30BaTeJIbHLIX pecypcoB, HQOGXOI[I/IMLIX AJIs1
OCBOCHMA NTHUCHUIIJIMHBI.

yueOHbIl TiaH, PIT/] 1 yaeOHO-MeToIMYecKue MaTepralIb:
http://media.technolog.edu.ru

3JIEKTPOHHO-OMOJIMOTECYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHbIHN 3a1 — bubmmoTex» https://technolog.bibliotech.ru/;

9. MeToauuyecKue YKa3aHus Jsd oﬁyqaloumxca 0 OCBOCHHIO TUCHUILIMHBI.

Bce Bunmpl 3anstuii no aucummiauHe «®Pusnuka» MPOBOASTCS B COOTBETCTBHH C
TpeboBanusmu cienyromux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3anstuii. JlabopaTopHble 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3ansatuii. JlabopaTopHble 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3aluy U MPOBEACHHUIO.

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

CTO CIIoI'TU 018-2014. KC VYK/B. Bunet yueOubix 3anstuil. CeMuHapbl u
npakTuueckue 3auaTus. O6mme TpedoBaHus K OpraHu3aluy U IPOBEICHUIO.

CTIT CIIGI'TU 048-2009. KC YK/IB. Bunber yueOnbix 3ansTuii. CamocTrosiTenbHas
iaHupyemas padota cryneHToB. O0mue TpeOoBaHUS K OpraHU3alK U IPOBEICHHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJMMOTO Ha W3YYEHHE NAHHOW MUCHUIUIMHBI, JTy4IlIe
BCEro OCYIIECTBIISITH HA BECh CEMECTp, MPeIycMaTpuBas MPU TOM PETYIIIPHOE TOBTOPCHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMHU yCIIOBUSIMH TIPABHJILHOW OpPraHU3alliy y4eOHOTro mporecca Jyisi CTYJACHTOB
SBIISIETCS:

IJIAaHOBOCTh B OpPraHu3aluu yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYIEHT TOKEH MPUXOIUTh, UMEs 3HAHUS 10 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyens MHPOPMALMOHHBIX TEXHOJOTHIi, HCMOIb3yEeMbIX PU OCYLIECTBJICHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCIHUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpouecce MO JaHHOW AMCHUIUIMHE NPEIyCMOTPEHO HCIIOJIb30BaHHE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHE JICKIIUN C HCTIOJIb30BAHUEM CIIal1-TIPE3EHTALNH;

B3anMoJieiicTBre ¢ oOydaromumucs nocpeactsom DMOC..

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

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

6 B paznaeine 0T06pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO60ﬂHO pacopocTpaHdeMoro IMnporpaMMHOTO
06€CHC‘IGHI/IH, B TOM YHUCJIC OTCYECTBECHHOI'O IMPONU3BOJACTBA, HCO6XO,HI/IMOI‘O JJIA obecneueHus JUCHUITIIINHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

11. MarepuajbHO-TEXHMYECKOEe o0ecreyeHne OCBOeHHMsl JAUCHUILUIMHBI B Xo0/e
peasuzanum 00pa3oBaTeIbLHOM nporpaMM1>17.

Kadenpa obmieit pusuku pacnonaraet MaTepuanbHO-TEXHUIECKOU 0a30ii,
obecrieunBaroIIeH MPOBEICHNE BCEX BUIOB 3aHATHIA. B pacnopsukeHUH CTYJICHTOB
UMEIOTCSI

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

2. -KOMITBIOTEPHBIN Kiacc, COCTOSAMMKA U3 10 KOMIBIOTEPOB € BbIX0I0M B MIHTEpHET;

3. -obopynoBaHHas 1ab0paTOPHs U TPOBEACHUS (PU3UIECKOTO MPAKTHUKYMa

12. Oco0eHHOCTH O0CBOCHUSHA JAUCHHUIIIIMHbI HHBaJIMJIaMH H JUIaMH C
OrpaHH4Y¢HHBIMH BO3MOXKHOCTHAMMU 3/10POBb.

Jisi MHBaNMIOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH y4eOHBIE IPOIIECC
ocyliecTBisieTcss B coorBercTBuM ¢ [lojoxkeHnem 00 opraHu3zanuu yd4eOHOro Ipoliecca s
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEPKJIEHHBIM pekTopoM 28.08.2014.

7 o o

B paznaeine 0T06pa>1<aeTc;1 COCTaB MNOMCLICHUH, KOTOPBLIC IMPEACTABIIAIOT coboit y‘{e6HLI€ ayauTopun g
MMpOBEACHUS yqeGme 3aHHTHI7[, MpeaAyCMOTPCHHBIX 06pa3OBaTeanoﬁ nporpaMMoﬁ IO AUCHHUIIIIMHE, OCHAIICHHBIC
060py[[0BaHI/ICM 1 TEXHUYCCKHUMU CpCACTBAMU 06y‘I€HI/I$I.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIATLTAHBI

DoH/1 OLIECHOYHBIX CPeACTB
AJIsl IPOBe/IeHUs POMEKYTOUYHOI aTTecTaluu 1o

JUCHHUILINHE «Du3nKa

1. Tlepeuyenb KoMIeTEeHUHIA U ITANOB UX (OPpMHUPOBAHUS.

Wnnexc 8 9
Conepxanue Otan (hopMUPOBAHUSI
KOMIIETECHLINH Acp (bopmup
OIlK-1 IIPOMEKYTOYHBIN

Cnioco0eH aHanmM3upoBaTh 3a/1a4u NPoPeccCuOHAITBHOMN
JIeSTeTbHOCTH Ha OCHOBE TMOJIOKEHUHM, 3aKOHOB U METOIOB
B 0071aCTH €CTECTBEHHBIX HAYK U MAaTEeMaTUKH.

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

¥ Sran GopMHUPOBaHMS KOMIETEHIMHK BhIGHpaeTcs 110 11. 2 PITJI 1 yueGHOMY miaHy (HadalubHBI — eCIIM HET TPEANIECTBYIONMX AMNCIHILIHH, HTOTOBBIA — €CIH HET MOC/IEIyOMIHX
JUCLUIIINH (WM KOMIIETEHISI He (JOPMUpPYETCsl B X0 MPaKTUKH win [ TA), IpOMEXyTOUHBIH - BCe IpyTHE)
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2. IToka3zaTenu u KPUTECPUHA OLNCHUBAHUA KOMIIeTeHIIMii Ha PA3JTHYHBIX Talax uX (l)OpMPIpOBaHI/Iﬂ, IIKaJIa ONCHUBaHUSA

Kon u naumenoBanue [Mokazarenu copMUPOBAaHHOCTH Kputepuit YpoBHH cHOPMHPOBAHHOCTU
MHIMKaTOpa NOCTHXKCHUS (meckpuntopsl) OLICHUBaHUS (omMcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
KOMIIETCHLIUU
«YIOBJIETBOPUTEIIBHO» «XOpOLIO» «OTJIUYHO»
(moporoBbIit (cpennuit) (BBICOKMIT)
OT1BeTHI Ha | Haer onpenenenus | Jaer onpeznenenus | MNpasuabHo faet
Bonpockl  Nel-16, | OCHOBHBIX (PU3MYECKHX | OCHOBHBIX (DM3HYECKUX | onpeneneHus
- - - - | BEJIMYHUH C OLIMOKaMH. BCIIMYNH C HOBHbIX OU3NYECKUX
OTIK-1.3. Jaer ompeneneHuss OCHOBHBIX 23-45, 67-83, 95 OCHOBHbIX Qu3uHec
96, 106-118 | llyraercs B enuHuMIax | HCTOYHOCTAMH. VIMECT | geguyun. O6bscHser
M3UYCCKUX BEIIMYHUH, OOBSICHSIET
Cocrasnsier OIMCaHue b ’ 5K3aMeHY M3MEPCHAA. HpCACTaBICHAC Ol ux cmbicn, cnocobbi
00BEKTOB  ympaBleHus Ha | HX CMBICI, CIIOCOOBI W €/IMHUILIBI criocobax X | namepenus.
M3MEPCHUS.

0aze (hU3MUECKUX 3aKOHOB

usmepenus (3-1)

Hp ABUJIBHO HAa3bIBACT
CANHULIBI U3MCPCHUS.

MpasuabHO Ha3sbiBaeT
eanHULbI U3MepeHUsa.
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[IpaBuiIBHO bopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBuibHO
OCHOBHBIE  3aKOHBI  (DU3HKH,
67-83, 95-96, 119- | ocHOBHBIE  3aKOHBI | GOPMYIUPYET [TpaBuibHO
MTUCHIB " W3UYECKU
OIHCEIBAIOIIHC (usirseckue 155 k ax3ameny (10337041 C | OCHOBHBIE  3aKOHBI | OPMYIHPYET
SABJICHUS 1 ITPOLICCCRI, omubKkamu, myraercs | Gusuku.  HaswiBaeT | OCHOBHBIE — 3aKOHBI
HaspiBaer OrpaHHYCHUA B 00J1acTH | OrpaHUYCHUS ¢usukn u obnactu
MIPUMEHEHHUSI 3aKOHOB, IPUMEHEHHS PUMCHCHHUS ux MIPUMEHEHHUS.
[puBoaut pUMepbI 3aKOHOB. 3aKOHOB ¢ | [IpuBoguT mMpUMEpHI
MIPUJIOKEHUSI 3aKOHOB (DU3UKH B HebOMbLIMY TIPHITOKCHHA
. HETOYHOCTSIMHU. 3aKOHOB (pH3WKH B
MIPAKTUYECKON JesaTenbHOCTH (3- o
5 [TpuBOIUT MPUMEPHI | IPAKTHYECKON
) MPUIIOKEHUS NeSITeTTHHOCTH.
3aKOHOB (M3HMKH B
MPaKTUYECKOU
JCSTCIILHOCTH.
OObscHseT sBiaeHue win npoiecc | OTBETH Ha Bribupaer Bribupaer dusmueckue | [IpaBUIBHO U SCHO
Ha OCHOBE (PU3MUYECKHX 3aKOHOB | Bompochkl NeNel- (bu3mYecKre 3aKOHBI, | 3aKOHBI, O0OBSICHSIET
(V-1) 15,46-66,84-105 k | onHUCHIBAIOIIAE OIIMCBIBAIOIINC buznyeckuit
SK3aMEHY SBIICHUE WK ABJICHHC Hﬂg IPOUeCC | mmpomnecc.
H bIIINUMHA
TIpolecc ¢ MOMOIIBIO | © ool
HETOYHOCTAMMU.
HaBOJISIIIAX
BOIIPOCOB.
OTtBeThl HA 3anuceiBaeT
3amucpiBaeT GopmyIiel, BOIIPOCEI dhopmyIbl, 3anuceBaeT IIpaBunsHO
OIHMCHIBAIOLIHE PU3UICCKOE ABICHUC | NoNo4()-66, 82- | onuceIBaroIne bopmysbl, 3aIHUCHIBAET
UM npouece. Pemaer pusiaeckue | 107 112-119 K | Qpusnueckoe sABJIeHUE | ONUCHIBAIOLINE (opmysl,

sagaun.(H-1)
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JK3aMEHY C OIIMOKaMHU. (du3nyecKoe SBICHUE | OMUCHIBAIOIINEC
[Tyraercs pu | ¢ HEOOJBIIUMHU | PU3HUECKOE
peleHnun HetoyHocTsAMU. [lpu | siBieHME. Pemraer
(bu3mvecKux 3a1ad. peIeHun bu3nUecKue 3a1aun.
busznyueckoil 3amadu
HE MOXET JOBECTHU
pelieHne J10 KOHIIA.
[IIkana OLICHUBAHMUS COOTBETCTBYET CTO CIIoI' TU(TY):

28




14.

15.

16.

17.

18.

19.

20.

21.

1. TunoBble KOHTPOJIbHBIE 3aJJaHUS /ISl IPOBeIeHUsI IPOMEKYTOYHOM aTTecTa
Mexanuka.

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

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

IlonsTHE COCTOSTHUS MEXaHHMYSCKOM CUCTEeMBbI. 3aKOoHBI 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 ¥ moTeHIMaIbHAs SHeprusi. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
Pabora u kuHeTHUYECKasI SHEPTHUSI.

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

. CBs13p MY CHJION M MMOTEHIMALHOW HEprueil. ['panneHT ckaasipHoil QyHKINN.
. YpaBHEHME BPALLEHUs TBEPIOTO TENA BOKPYT 3aKPEINIEHHON Oc. MOMEHT MHEPLUH.
. MomenT nnepunun. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

Co6biTne. CunxpoHuzanus 49acoB. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMesIeHUE
BpeMeHU. COKpaIlleHUe JJTNHBL.

[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 TOPU3OHTAIILHOM HarpasiieHud. Uepes 2 ¢ kaMeHb yrall Ha
3emit0 Ha pacctosHud 40 M OT OCHOBaHUSA BbIIKH. ONpenenuTh HAYaJbHYIO U
KOHEUYHYIO CKOPOCTh KaMHsI.

Kamenp OpocaioT moja yrioM K ropus3oHTy. Pagumyc KpuUBH3HBI TPaeKTOPHH B TOYKE
HaUBBICILIETO MoAbeMa 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
Mm/C. OnpenienuTe yrioBy CKOPOCTh BPAIIEHUs IUCKA.

YroObl ompenenuth KodGOUIMEHT TpeHuss K MexIy NepeBSHHBIMH TOBEPXHOCTSIMH,
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 K03pGUIUEHT TPEHUS?

Ha moxy cTouT Tenexxka B BHJAE AJIMHHON JOCKH, CHA0>KEHHOW JIeTKMMHU Kosiecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca yenoBeka 60 ke, macca qocku 20 xe. Maccoi
Koiec mpeHeOpeub. TpeHue BO BTyNKax He3HauuTelbHO. C Kakoil CKOPOCTBIO OyneT
JIBUTAThCS TEJIEKKA, €CIIM YEJIOBEK TMOMUJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIIBHO
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, €Cld YelOBeK Iepeiner B ee mHeHtp? MomeHT
uHepumy athopMbl paBer 120 x2:u’. MOMEHT HHEPLMH YeNOBEKa PACCUUTHIBATE KAK
JUIsl MAaTEPUATIBHON TOYKH.

22. Kamens 6pomen Beepx nox yriom 60° x mosepxnoctu 3emin. Kunerudeckas 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. Kako#i myTh OHa MPOCKOJIB3HT, €CIIH €l COOOIINUTh HAYaIIbHYIO0 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 moasema Tpy3a MO0 HAKJIOHHOM IJIOCKOCTH, eciau macca rpys3a 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 TOPMO3HYHO KoJoaKy ¢ cuiod 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. OnpeaenuTb MOMEHT UHEPLUH CTEPHKHS OTHOCUTEIBHO
OCH, IEPIEHANKYJIAPHOMN K €ro JJIUHE U MPOXOAIICH Yepe3 TOUKY CTePKHS, YIAICHHYIO
Ha 20 cm OT OHOTO U3 €r0 KOHIIOB.

28. IIpenrnonoxxum, 4To Mbl MOXKEM H3MEpUTh JJIMHY CTepXkHs ¢ ToyHOcThio 0,1MkM. [Ipu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JBYX MHEPLMAIBHBIX CUCTEM OTCUETa MOYKHO OBLIO ObI
OOHApYXUTh PEJIATUBUCTCKOE COKpAllleHHe JJIMHBl CTEp)KHS, COOCTBEHHas JUIMHA
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. [lonHas sHeprus tena Bozpocna 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. Hampssk€HHOCTh SJEKTPUYECKOTO MOl U moTeHuuan. [Ipuammmn
CYNEPIO3ULIMU TTOJEN.

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

33.TloTok BekTOpa HANMPSHKEHHOCTH AJIEKTpocTaTndeckoro mnois. Teopema [aycca s
ANIEKTPOCTATUIECKOTO TIOJISI B BAKYyME.

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

35. IlpoBogHMKH B AneKTprueckoM moJe. [lose BHyTpH U y TOBEPXHOCTH MTPOBOTHUKA.

36. DOHeprusi CUCTEMbl HEMOABMIKHBIX 3apsAA0oB. ODHEPrus 3apsuKeHHOTO IPOBOJHUKA U
KOHJIeHCAaTopa. JHEeprust M OO0bEMHAs IUIOTHOCTh SHEPTHM DJICKTPUYECKOTO TOJIS.
OHeprus NoJIIPU30BaHHOTO JUDIIEKTPUKA.
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37. Onextpuuecknii Tok. Cuna Toka. IlmoTHOCTE TOKa. YCIOBHS CYIIECTBOBAHUS
IIOCTOSIHHOT'O TOKA.

38. O600mEnHbI 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 W ero NpUMEHEHHE K PAacuéTy MarHUTHOTO IIOJIA
HPSIMOJIMHEHHOTO TPOBOJHUKA 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 ABWKymmiics 3apsa. Cuna Jlopenna. JIBmxenue
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. DHeprusi CUCTEMBI MTPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTUHM 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. JIBa 0OTMHAKOBBIX TOYCUYHBIX 3apsa mo -2 MkKir Haxomsrces 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 TIOJTHOW OCTAaHOBKH IPOXOJHUT a-9acTHUIlA B
OJHOPOJTHOM TOPMO3AIIEM Tojie ¢ HanpspkeHHocThio 2000 kB/M, ecnu HawanbHas
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
AIIEKTPUYECKOTO TOJsI C TOMOIIBIO CHJIOBBIX JIMHMUH M SKBUIOTEHIMAJIbHBIX
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. Kakytro paGoTy Hazio coBepuINTh, YTOOBI IepeHecTH 3apsif 1
HKI1 13 nienTpa Kosbia B 06CKOHEYHOCTh

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

54. beckoHe4Has MIIOCKOCTh HECET 3apsiji, PABHOMEPHO PACIpPEIEICHHBIN C TOBEPXHOCTHOM
miotHoctbro 1 MxKi/m®, Ha HEKOTOPOM PACCTOSHUHU OT IIOCKOCTH MapajIeIbHO €il
pacnoyioxkeH Kpyr paauycom 10 cm. BpluMcIuTh MOTOK BEKTOpa HaNPSHKEHHOCTH
ANEKTPUYECKOTO MOJIS YEPES ITOT KPYT.

55. Ha oTpe3ke TOHKOTO MpsMOro MpOBOAHUKA PABHOMEPHO PACTIPE/IEICH 3apsi/l ¢ JIMHCHHON
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 IMHOW 10M, ecim TpoBOJ
HaXOJuUTCA MoJ HanpsbkeHueM 6 B. YV nenbHoe conpoTtuBienue xeneza 98 HOM M.
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o7.

58.

59.

60.

61.

62.

63.

64.

65.
66.
67.
68.
69.
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 FOPHU30OHTAIBHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOAUTCS B OJHOPOJHOM MAarHUTHOM IIOJI€, CHUJIOBBIC JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu MpoXO0kIeHHH MO MPOBOJHHMKY TOKa
cuwioit | = 0,3 A oH OTKJIOHWIJCS TakK, 4TO IMPOBOJOYKK OOpazoBamu yroin « =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 Bpamiaromii MOMEHT JEHCTBYeT Ha paMKy ¢ TokoM cuiod | = 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 110J1?

BBIMHCIUTE MUPKYISIAIO BEKTOpAa WHAYKIMU BIOJIh KOHTYpPA, OXBATHIBAIOIIETO TOKH
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 nonsa 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
penieHue. AMIUTUTY/a, yacToTa U ¢daza konedanus. KommnekcHas hopma mpecTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onrcanue cioxeHus KoaebaHuu.

[Ipumeps! konedaTeabHBIX IBUKEHUN pPa3IunYHON (GU3NYECKON TPUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KojedaHusl OCHUIIIATOpA C MOTepsIMU. BoIHYKIeHHbIE
KoJie0aHusl.

Bonuel. OGpa3zoBanne u pacmpocTpaHeHue BOJH. [IpojosbHBIE W TIOTIEpEYHBIE BOJHEI.
@pOHT BOJIHBI, BOJIHOBasg MOBEPXHOCTh. J[JIMHA BOJIHBI U CKOPOCTb PacHpOCTpaHEHUs
BOJIH.

YpaBHeHU MJIOCKOM U cepuueckoit Geryumx BosaH. BoinHoBoe uncio.

CBoiicTBa 3J€KTPOMarHUTHBIX BOJH. CKOPOCTH pacmpoOCTpaHEHHUs AJIEKTPOMArHUTHBIX
BOJIH. M31yueHune 31eKTPOMAarHUTHBIX BOJIH.

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

DONeKTpOMarHuTHasi TPUPOJA CBETOBBIX BOJH. [IpuOMMKEHHsT TEOMETPUYECKOMH,
BOJIHOBOW M KBAHTOBOM ONTHKH.

HNuTtepdepentius CBETOBBIX BOJIH. YCJIOBUS I HAOJNIOACHHUS U CIOCOOBI peaau3ariin
(merox FOnra, 6unpusma @penens) OnTudeckas pa3HOCTh X0a. Y CIIOBUSI MAaKCUMYMOB
1 MUHUMYMOB HHTepdepeHiuu. MaTepdepennnss B TOHKUX IieHkax. [lomockl paBHOU
TONIIMHBI M TOJOCH paBHOro HakioHa. [Ipumenenue wuHTepdepenuu. Judpaxius
ceeta. [Ipunnun [Noiirenca-Openens. Audpakuus Openens u @paynrodepa?
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75.Meron 3o ®@penens. udpaxmus Dpenenst Ha KpyrJioM OTBEPCTHH M JHICKE.
Judpakuonnas pemierka. [IpuMenenue ee B kadectBe crekrtpomerpa. 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. 1Boiinoe nydenpenomiienue. [lonaspusanus cBeTa npu JBOWHOM JIy4eTIPETOMICHIH

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
HOTJIOLIEHUS B PAa3pEXKEHHBIX I'a3aX U CIUIOIIHBIX CPEIax.

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 BpeMeHM (OmmkallMii K Hadally OTCYeTa), B
KOTOpBIii MOTeHIHabHas SHeprus Toukn [7=10* JTx, a Bospacraromas cuna F=+5-10
3 H. Onpenennuts Taxxke (hasy KoMeOaHHiA B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKe Koliebanus. B HEeKOTOpBIi MOMEHT BpeMeHH!
— 2 ITon
CMeEIIIeHHEe TOYKU X = 5 ¢M, CKopocTh ee L = 20 cMm/c u yckopenue a = -80 cm/c “. Haiitu
[MUKITUYECKYIO YacTOTYy U IIEpHUOo/1 KojiebaHui, a3y KojaeOaHull B pacCMaTpHUBACMbIi

MOMEHT BPEMEHHU U aMIUIMTYly KOJIeOaHUH.
84.Jlpa rapMOHHMYECKHX KojeOaHWs, HANpaBICHHBIX TII0 OJHOW TPSMOU, WMEIOIINX

OJIMHAKOBbIE aMIUIMTY/Abl WU TEPUOJbI, CKJIAAbIBAIOTCA B OJHO KoJieOaHME TOW XKe
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. 3alHILINTE YpaBHEHUE PE3yIbTUPYIOIIEro KojeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CI0KEHUS.

87. JlaHbl XapaKTepUCTHKH JBYX KOJIeOATEIbHBIX JBIKEHUI MaTepruanbHoi Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTumMu Kosebanusmu nu/4. HauanbHast dasa
OJTHOTO U3 HUX paBHA HYJIO. 3alUIINTE YpaBHEHUE PE3yIbTUPYIOLIETO KOIeOaHHs.
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. Iinockast aneKTpoMarHuTHas BOJIHA pacpOCTPAHAETCs B BaKyyMe. AMILIUTY1a
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,Z[a HaIps’KCHHOCTHU 3JICKTPHUYCCKOTO IMOJISL BOJIHBL Em
= 10 B/m. HaiiTn aMIIuTyay HamnpsyKeHHOCTH MArHUTHOTO TOJS M (pa3oBYIO CKOPOCTh
BOJIHBI

33



91.

92

93.

94.

B ompite OHra Ha myru ogHOro W3 HWHTEp(EPUPYIONIMX Jydeld IoMemnaiach
NEPIEeHIUKYISIPHO 3TOMY JIy4y TOHKAas CTEKJIIHHAs IJIACTHHKA C MTOKa3aTeJIeM TOMJICHHS
n = 1,5, BclenCTBUE 4Yero LEHTpalbHas CBETJas I0J0ca CMEIaach B IOJOXKEHHUE,
MEepBOHAYAJILHO 3aHUMAaeMOE ISATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JlmmHa
BOJIHBI naziatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUIACTHHKH.

.Ha TOJICTYIHO CTCKIIIHHYIO IINIACTUHKY HaHCCCH TOHKUM CJIOH IIpo3pavyHoro BE€HIECTBa C

nokaszarenaeMm mnpenomiieHus n = 1.3. IlmacTuHKa OCBELICHA MapauICIbHBIM ITYYKOM
MOHOXPOMAaTHYECKOTO CBETa C JIMHOW BONHBI A = 640 wm, magaromM Ha IUTACTHHKY
HOpMaibHO. Kakylo MHUHHMalbHYIO TOMIUHY Omin JODKEH HMETh CIIOH, 4YTOOBI
OTpa)KEHHBIH ITy4OK MMEJ HAMMEHBIIYIO SIPKOCTH?

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 HaOJIFOJCHUS HAXOJHUTCS HA OCH OTBepCTHsl Ha pacctostHuu 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?

95. Ha mudpakimoHHyI0 pEereTKy nagacT HOpMaaTbHO MOHOXPOMATHUYECKUH CBET C JTHHOU

BOJIHBI A = 410 nu. Yron Agp Mexy HanpaBiIeHUSIMH Ha MAKCUMYMBI TIEPBOTO M BTOPOTO
nopsiAikoB  paBeH 2°21'. OmnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(GPaKIMOHHON PELIeTKH.

96. Ha nudpaknnoHHyto penieTky, coaepxaryto # = 400 mrpuxos Ha 1 mm, mamaer

HOPMaJIbHO MOHOXPOMAaTHYECKHA CBET ¢ JIMHON BOJHBI A = 0,6 mxm. Haiitu oOmiee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE JIaeT 3Ta pemerka. OnpeaenuTs yroi
@ IUdpaKlInU, COOTBETCTBYIOIINHN MOCIEIHEMY MAaKCUMYMY.

97. Kakoii HauMeHbIIel pasperiaroniei cuioi R nomkHa o6nanate audpakiunoHHas

98.

peleTka, 4ToObl ¢ €€ MOMOIIBI0 MOKHO OBLIO pPa3pelInTh JBE CIIEKTPaIbHbIC TUHUU
KaJIUA C JUTHHAMU BOJIH A1 = 578 um 1 A = 580 nm? Kakoe Haumensluee yuciio N
HITPUXOB JIOJDKHA MIMETh 3Ta PEIIeTKa, YTOOBI pa3perieHne ObliI0 BO3SMOXKHO B CIIEKTPE
BTOPOTO nopsiaka?

Crenens noasipu3aivy P 4aCTUYHO MOJISIPU30BAaHHOTO cBeTa cocrasiseT 0,75.
OnpenenuTs OTHOILIEHHE MAaKCUMATbHOW MHTEHCUBHOCTH |max CBETA, POITYCKAaeMOT0
aHaAJTM3aTOPOM, K MUHUMAIIBHOH |pix.

99. Yron o Mexay TUIOCKOCTSIMH MPOITyCKaHUs TTOJISIpU3aTopoB paBeH 50°. EctecTBeHHBIN

100.

101.

CBET, IPOXO/IsI Uepe3 TaKylo CHCTeMY, ociiadisieTcs 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 TOM KpUCTAILIE.

Koad¢uimenT nornomeHus HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
CBeTa OIpee’eHHON AuHbI BoHbI « = 0,1 em OnpenenuTts TONIIMHY X BEIIECTBA,
KOTOpasi HeoOXxoanuMa Jutst ociiabiaeHus cBeTa B K = 2 pasa. [loTepu Ha oTpakeHHE CBETa
HE YYUTHIBATh.
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Paznen 4 .TepmoaunaMuka U MoJieKyJIsipHas pusuka

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

103. BuyTpenHss sHeprus Tena. BHyTpeHHss SHEprus U1ealbHOIO rasa.
Tennoemkocts. TemnoemkocTs TBepABIX TeN. 3akoH Jrononra u Itu.

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

105. TepMoguHamuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe — Hayano
TEPMOJMHAMUKH. DMIMPUYECKAs TeMIiepaTypHas mkana. KBazucrarnueckue npouneccsl.
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  mukpococtrostHus.  CTaTUCTHUECKMH BeC UM BEPOSTHOCTH
MakpococTosiHus. DazoBOe MPOCTPAHCTBO.

109. Pacnpenencnne MakcBeiuia MOJIEKyJd HealbHOro ra3a. Hawbonee BeposiTHas,

CpeImHsiE W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAILHOC OOOCHOBAHHE
pacnpenenenus Makcsea.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas hopmysia.

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 pasngeay 4

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

113. VYriekucsiii ra3 paciMpseTcs Mpyu MOCTOSHHOM JaBieHuu. Onpenenuts padboTy
paCIMpEHHs, eciH rasy nepenano 4,2-10° /e TennoTr.

114. I3, 3aHnMaBmmii 06beM 11 1 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 BOIOPO/IA H3PACXOIOBAIIH, JABICHHE B GallIOHe TOHM3MIOCH 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. Omnpenenuts TeMmmeparypy rasa, €ClId CpPEIHssl KHHETHYeCKas JHEPIUs
TOCTYINATENBHOTO ABHKEHHs ero Monekyi 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, €CIIM Ha B3JICTHOW TUIOMIaJKE 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 M3nydeHus. 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. YpasHenue DitHmTeitna ains porospdexra.
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 HectamoHapHoe ypaBHeHue [llpenunrepa.
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. TlpencraBienue GU3HUECKUX BEIMYUH ornieparopamu. OniepaTopbl KOOPIUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, TOTEHIUAIbHONW U KHHETHYECKON IHEPTHH.
129. Cramuonapuoe ypaBHenue Llpenunrepa ans aroma Bogoponaa. BoiaHossie
¢dbyHKIIMM 1 KBaHTOBBIE uncia. [IpaBuna or6opa At KBAHTOBBIX IIEPEXO0/I0B.
130. CoOcTBeHHBIN MEXaHMYECKHI U MArHUTHBI MOMEHTHI 3JIEKTPOHA 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 3anoaHeHNs 3JEKTPOHHBIX 000JI0UEK.
133. BekrtopHas MOzEIb MHOTORJIEKTPOHHOTO aToMa. THIIBI 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 BOIHBI 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 KHHETUYECKOH sHepruel 7, paBHOW YHEPTUU MOKOS Ep.
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. OTpeAeTUTh 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
uHTepBae ot I/3, paBHOyIaIEHHOM OT CTEHOK.

139. InuHBI BOJH KOMIOHEHT KEJNTOro AyOJjeTa pe30HAaHCHOHM JIMHUN 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, IpOLIEANINX OJUHAKOBYIO YCKOPSIOLIYIO 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 TMHUY, €CIIH HE IPOUCXOIUT €€ YIIUPEHUS 3a CUET APYTUX MPOLIECCOB.

145. MOHO3HEpPreTUYECKU My40K AIEKTPOHOB, 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
HEONPEIeTICHHOCTEH, ONPEACIIUTh, BO CKOJIBKO pa3 HEONPEIEIECHHOCTh 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/ICPKUBAIOTCS Pa3HOCTHIO TOTeHIUANOB U =3 B, eciii 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. Peaknuny nesneHns 1 CUHTE3a.

151. DneMeHTapHble yacTullbl. Knaccudukanus snementapHbix 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 /Ui 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 remus o He CIMTHCH B OJHO SUIPO, M IPH STOM OBUT BHIGPOLICH IPOTOH.

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 MarepuaJbl 1JIsl ONpee/ieHUs] MPolelyp OLEHWBAHUS 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.
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