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1. Hepeqenb INIAHUPYEMBIX PE3YyJabTATOB oﬁyqem/m Mo AUCHHUIIMHE, COOTHECECHHBLIX C IUIAHUPYEMBIMH pe3yJibTaTaMH OCBOCHUHA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare mi1st ocBoeHUs1 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroLUIHics JOKEH OBIAACTh CICAYIONIMMHU Pe3ybTaTaMu

o0yueHus 0 AUCITUTUIHHE:

Kon n nanmenosanue HanmenoBanue nunaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTHXKEHUST  001IenpodecCHOHATbHBIX
KOMIIETECHITNN KOMIIETEHIIUHA
OIIK-2. 3HaTh:

Crioco0eH HUCIoIb30BaTh
MaTeMaTH4YeCKue, (PU3nIECcKue,
(U3NKO-XUMUYECKUE, XUMHUUECKUE
METOJIBI [T PEIICHUS 3a/1a4
npodecCHOHANBEHON AeATENEHOCTH.

OIIK-2.4.
Hcnons3oBanne GU3MIECKUX 3aKOHOB U
MPUHIIUIIOB B cBOEH

po(hecCuOHATIBHON e TENbHOCTH.

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

- OCHOBHBIEC 3aKOHBI (PM3UKHU, OMUCHIBAIOLINE (PU3NUECKUE SIBJICHUS U
IPOILIECChl; OTPAHWYECHUS NPUMEHEHHS 3aKOHOB, OOJIACTH IPHIIOKEHHS
3aKOHOB (PM3MKHU B MPAaKTUUECKO aesTenbHocTh (3H-2);

Ymers

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

- 06I>}ICHI/ITB SABJIICHUC UJIN l'IpOLIeCC Ha OCHOBC (I)I/ISI/I‘{eCKI/IX 3daKOHOB
(V-2);

Biaagers HaBbIKAMU:
- WCIIOIb30BaHUSI ~ OCHOBHBIX  OOMIE(U3UYECKUX  3aKOHOB M|
MIPHUHITMIIOB B BAKHEHIIINX MPAKTHUYSCKUX mprnokenusx (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 «/{HCIUIUTHHBD 00pa3oBaTeNbHON MPOrpaMMbl OakaaBpuaTa.
N3yuaercsa: B ouHo# ¢popMe o0yueHusi - Ha IEPBOM Kypce, B IIEPBOM U BTOPOM CEMECTPaXx;
B 3204HOI1 (hOpMe 0GYUCHHS -BO BTOPOM CEMECTPE H Ha BTOPOM KypPCe B TPETEM CEMECTpe, 2.
OGbeM IUCLHILINHBI COCTABILSET § 3.¢.°

du3nka Cco37AaeT YHHUBEPCATBHYIO 0a3y Juisi H3y4deHHs oO0menpodeccHoOHAIBHBIX U
CHEIUANIbHBIX JUCIHILTNH, 3aKJIaAbIBACT PYHIAMEHT MOCIEIYIONIEero 00y4eHHus B MarucTparype,
acnupantype. OHa 1aéT meapHOe MPEeACTaBICHUE 0 PU3NICCKUX 3aKOHAX OKPYXKAIOIIET0 MUPA B
UX €IUHCTBE M B3aUMOCBSI3U, BOOPYKAeT OakanaBpOB HEOOXOJUMBIMU 3HAHUSMU IS PEIICHUS
HAyYHO-TEXHHYECKUX 33134 B TCOPCTHUUSCKUX W NMPUKJIATHBIX aCTICKTaX.

B MeronuyeckoM ruiaHe AUCHMILTAHA OMUPAETCS Ha 3HAHUS MO (U3MKe, TOTy4YeHHbIC B
mikosie. OcBoeHue Kypca (U3MKM HEOOXOIMMO Kak MpeAlIEeCTBYIOIIEEe s psaa JIpYyrux
TUCHUIUIMH: (u3nYecKkass XHUMHUSA, aHaJUTHUYECKas XUMHUS U (PU3UKO-XUMHUYECKHE METObI
aHaJIM3a, MPUKIIAIHAS MEXaHUKa, dJICKTPOTEXHUKA ¥ TIPOMBINUICHHAS 3JIEKTPOHUKA, IMPOIIECCHl U
anmnaparbl XUMUYECKON TEXHOJIOTUH, KOJUTOUIHAS XUMHUSI, KPUCTALIIOXUMHUS ..

®opmbl  npoBeeHust 3amsTHiL.' CHCTEMaTH3HPOBAHHBIC OCHOBBI  IMCIIHIUIMHbI
W3JIaraloTCsl Ha 3aHATUAX JIEKIMOHHOro Tuna. [lonmyyeHHble 3HaHUS 3aKpEIUISIOTCS Ha
7a00pPaTOPHBIX U MPAKTHUECKUX 3aHATHIX. J{JIs1 TEKyIero KOHTPOJIsl YCIIeBaeMOCTH TIPOBOISTCS
TEOPETUYECKHE KOJUIOKBUYMbI U  KOHTPOJbHBIE paboTel. CamocTosiTenpHas pabota
npeaycMaTpuBaeT paboTy ¢ yueOHO-METOUYECKUM OOeCIieYeHuEeM AUCITUIUIMHBI, BBITIOJTHEHUE
JIOMAIITHUX 3a/IaHuH, COCTaBJICHUE OTYETOB K TAOOPATOPHBIM paboTaM.

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kpartkoe coaep:xanue TUCHUINJIMHBI:
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: AUCHUUILUIMHBI: cOPMUPOBAHHOCTH (WK (OPMUPOBAHUE YACTH )
kommerennuu OITK -2,

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



3. O0LeM JUCHUILIMHEI.

Bun yueGHOI pabOTEI Beero,

v P 3E/akaneM. 9acoB

OO01ast TPy10€eMKOCTb M CHUTITHHBI 8/288

(3a4eTHBIX SAVHMII/ aKaIEMUIECKIX YacOB)

KonrakTHasi padoTa ¢ npenojaBartejieM: 168
3aHATHS JEKLIMOHHOTO TUIIA 94
3aHSATUS CEMUHAPCKOTO TUIIA, B T.4. 108

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 54
nabopaTopHbie pabOThI 54
KkypcoBoe npoexktupoBanue (KP wm KIT)
KCP 6
Jpyrye BUIbl KOHTAKTHOM paboThI

CamocrosTenpHas padbora 48

®opwma Texymiero koutpois (Kp, pedepar, 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. 12 8 18 8
OI1K-2
2. DJIEKTPOMArHeTU3M. 12 10 18 8 | OIIK-?2
3. Kone6anus u BosHBL. BostHOBast onTuka. 12 12 10 12 | OIIK-2
4. duznyeckas TEpMOIMHAMUKA. 4 4 6 OIIK-2
5. KBanToBas ¢usuka. 12 18 8 6 OIIK-2
6. OCHOBBI (DPM3HKH Spa U SJICMEHTAPHBIX 2 2 8 OIIK-2
YACTHIL.




4.2 OcBoeHHe KOMIETEHIUIl pa3aeJaM TUCIHIIIHHBI

Ne Kon nnaukaropos
I /;] NOCTHKEHUS HaunmenoBanue paznena quCHUIIIMHBI
KOMIIETEHIINHU
1. | OIIK-2.2, MexaHuKa.
2. DIEeKTPOMArHeTHU3M.
OIIK-2.2

3. | OIIK-2.2 Konebanus u BosHbl. BojiHOBas onTuka.

4. | OIIK-2.1 ®dusznueckasi TEpMOJNHAMUKA.

5. | OIIK-2.2 KBanToBas ¢uzuka.

6. | OIIK-2.2 OcHOBBI (GU3HKH s1/Ipa U 31IEMEHTAPHBIX YaCTHII.

4.3. 3auaTHd JEKIMOHHOI0 THIIA.

Ne HanmenoBanne TeMEI O0neM, | MHHOBaIOHHAS
paznena Y KPaTKOE COACpKAHNE 3aHATHUS akaj. dbopma
TUCIIUILINHEI Yackl
1 Mexanuka 2 Cnaiin-

Kunemaruka. OCHOBHBIE KMHEMATHYECKUE npe3eHTaANNs
XapaKTEPUCTUKH KPHUBOJHHEHHOTO JIBWKEHUS:

CKOPOCTh u YCKOpEHHE. HopmaisHoe u

TAaHI'CHIIUAJIBHOC YCKOpeHI/Ie. KI/IHeMaTI/IKa

BpAIATEJbHOIO JIBU)KEHHS: YIJIOBas CKOPOCTh U

YIJIOBOE YCKOPEHHE, UX CBA3b C JIMHEHHON CKOPOCTHIO

U YCKOPEHUEM

1 Mexanuka Jlnnamuka. luepiuaibHble CUCTEMbI 2 Caaiia-

oTcueTa u nepsblid 3akoH HetoTona. BTopoii npe3eHTanus

3akoH HeroToHa. Macca, umiyibc, cuna. YpaBHeHUe
JIBIDKEHUS MaTepUAIbHOU TOUKU. TpeTuil 3aKkoH
HproToHa 1 3aKOH COXpaHEHHS UMITYJIbCa. 3aKOH
BCEMHUPHOTO TSToTeHuUs. CHIIBI COMPOTHBIICHHUS.
HurterpupoBanue ypaBHEHUM TBUKEHUSA, POJIb
HayaJbHBIX ycloBu. [leHTp Macc MexaHWYeCKOou
CHCTEMBI, 3aKOH JIBIDKCHHUS LIEHTpa Macc.




Mexannka MoMeHT umIyJjibca. MOMEHT UMITyJIbca
MaTepUalbHOM TOYKH U MOMEHT MEXaHUYECKOU
cucteMbl. MOMEHT CUIIBL. 3aKOH COXPaHEHUS MOMEHTA
MEXaHUYECKOU CUCTEMBI. J|BHKEHHE B MOJIE
IIEHTPAIBHBIX CHII.

JIB

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

Mexannka

JluHaMuKka BpamaTeJbHOr0 ABUKeHHsA. Y paBHEHHE
BpallleHUs TBEPOTrO Tesla BOKPYT 3aKPEIUIEHHOM OCH.
MowmenTt unepuun. @opmyna llteitnepa.
Kunerudeckast sHeprus Bpalllaiomerocsi TBEpAoro
Tena.

MexaHHKA

PeasituBucrckasi Mmexanuka. [Ipuniun
OTHOCHUTEJILHOCTH M IpeoOpa3zoBanus [ anues.
DKCTepUMeHTaIbHbIE 000CHOBAHUS CIIEITMATEHOM
teopun otHOocuTensHOCTH (CTO). [Toctymarer CTO.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH U
npeoOpazoBanus Jlopenna. CokpaiieHue JUIMHBL 1
3aMeIJIEHUE BPEMEHU B ABIDKYIITUXCS CHCTEMAax
oTcuera. PensituBucTckuii umiynbc. BzauMocssizb
Macchl 1 3Heprun. CTO u snepHas SJHepreTuKa.

Caaiia-
npe3eHTanus

JIeKTPOMATHETH3M

3akoH Kynona. HanpspkeHHOCTB ¥ TOTEHIHA
3IEKTPOCTATUYECKOT0 NoJsl. Teopema o UPKYIALNH.
Teopema ["aycca B unTerpansHOi popme u ee
MPUMEHEHUE JUIsl pacyeTa dJIEKTPUIECKUX MOJIeH.
DNEKTpUUYECKOE MOoJIe TUTONs. JJunoas BO BHEIIHEM
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

IIpoBogHMKH B 3jIeKTPpUYeCcKOM moJie. PaBHOBecHe
3apsioB B MpoBogHUKe. OCHOBHAS 3a/1a4ya
3JIEKTPOCTATUKH MPOBOJHUKOB. DKBUIIOTECHIIUATbHBIC
MTOBEPXHOCTH ¥ CHJIOBBIC JIMHUH DJICKTPOCTATHICCKOTO
TIOJISI MEXKTy TTPOBOTHUKAME. DJIEKTPOCTaTHICCKAS
3ammTa. EMKOCTh TPOBOJHUKOB U KOHACHCATOPOB.




BHCpFI/I}I 3apsSPKCHHOI'O KOHACHCATOpA.

DJIeKTPOMArHeTH3M

IocTossnHbINH d1ekTpUYecknii TOk.Cuna u
IUIOTHOCTh TOKa. Y PaBHEHHE HEIIPEPHIBHOCTH IS
IUIOTHOCTH TOKa. 3akoH OMa B MHTETpATbHON 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. CaMOUHAYKIHA.
WNunykTHBHOCTE cosleHouAa. Pabora mo mepemenieHnto
KOHTYpa ¢ TOKOM B MaruHuTHOM I10JIC. 9Hepr1/1;1
MarHuTHoro noist. Cucrtema ypaBHeHUud MakcBeria B
WHTETpaTbHON (hopMe 1 PH3HUECKUN CMBICIT
BXOJSIIIUX B HEE YPABHEHUI.

JIB

Kose0anus u BoHbl. BojiHOBasi onTHKa:
I'apmoHuyeckue KoedaHNs PA3JINYHON NPUPOIBI.
Bounbl. [Ipumepst konebaTenbHBIX IBUKEHUN
pasnn4HOM (u3ndecKoi npupo sl KoMruiekcHast
(hopMa npeCcTaBICHNSI TAPMOHHYECKUX KOJIEOaHMIA.
BexTopHoe onucanue cloXeHHs KOIeOaHUH.
Bonnosoe neuxkenue. [nockas rapmoHnyeckas
BOJIHBL. JlJTMHA BOJHBI, BOJTHOBOE YHUCIIO, (ha3oBast
CKOpOCTb. YpaBHEHUE BOJIHbI. OTHOMEPHOE BOJIHOBOE
ypaBHeHue. [lonspusanus BOJIH.

Chaiin-
npe3eHTanus

KoJieoanus u Boaabl. BotHOBasi onTHKa:
DneKTpoMarHuTHas BOJHA KaK pellIeHue YpaBHEHUN
Maxkcsemna. CBOKWCTBA 3JIEKTPOMATHUTHBIX BOJIH.
CKOpOCTh pacmpoCTpaHEHUS MIEKTPOMATHUTHBIX
BOJIH. DHEPTHs 3JICKTPOMArHUTHBIX BOJH. OO0BEMHAs
IJIOTHOCTB YHEPTUU 3JIEKTPOMArHUTHOTO HOJIS.
BexTop YmoBa — [loliHTHHTra. DeKTpOMarHuTHAs
MIPUPOJIa CBETOBBIX BOJIH.

KoJse0anus n BoaHLI. BoJiHOBAsl OITHKA:

HNnaTepepennust BoJIH. DIEKTPOMarHUTHAs IpUpoa
CBETOBBIX BOJIH. MIHTephepeHIIMOHHOE TI0JIE OT ABYX
TOYeYHBIX ncToUHNKOB. OnbiT FOHTra. UHTephepomeTp
Maiikenscona. MaTepdepeHIus B TOHKUX TUICHKAX.

Kose0anus u BoaHbl. BojiHOBasi onTHKa:
Judpaxuus BoaH. [punun [roiirenca-Openens.
HMudbpakius OpeHests Ha IPOCTEHIITNX Iperpaaax.
Hudbpakius Opayrrodepa. Judpakius OpayHrodepa
Ha menu. JnppakunoHHas pemeTka Kak
cnekTpanbHbIi npudop. [lousTre 0 ronorpadpuueckom
METO/I€ TIOTYYEHHUSI M BOCCTAHOBJICHIS H300paKeHHIA.

JIB




KoJse0anus u BoJHLI. BoJIHOBAsl OITHKA:

Moasipuzauus BoJH. Iornoimenue, 1ucnepcus,
paccesinne cBera. Dopma U cTENEHb MOJSPU3AIUT
MOHOXPOMATHYECKHUX BOJIH. OnTHYeCKas
anu3orponus. J[Bymydenpenomienue. OTpaxxeHue u
MIPEJIOMJICHUE CBETa Ha TPAHUIIC pa3jiena IByX
JTUDIIEKTPUKOB. DEHOMEHOJIOTHS TOTIIOMIEHHS 1
qucnepcuu csera. PaccesHue cBeTta

DeHOMEeH0JI0THYecKasi TEPMOANHAMUKA.
TepMoanHaMu4Ieckoe paBHOBECHE U TEMITEPATypa.
HyneBoe Hagano TepMOAMHAMUAKHA. DMITHPHYECKAs
TeMIeparypHas mkana. KBasucrarndeckue mporeccsl.
YpaBHeHHE COCTOSIHUA B TepMoanHaMuke. OOpaTuMeie
1 HeoOpaTumble Tporiecchl. [lepBoe Havamo
TepMOJMHAMUKH. TerioeMKocTs. Y paBHeHue Maiiepa.
N3oxopuueckuii, N300apuuecKuii, N30TEPMUIECKHH,
anarabaTHYeCKUH TPOIIECCH B HACATbHBIX Ta3ax.
[IpeoOpa3zoBanue TEIUIOTHI B MEXaHUYECKYIO PadoTYy.
[uxn Kapro u ero ko3 puimeHT moieznoro
JEUCTBUS. DHTPONHUSL.

MoJieKVJIsSIDHO-KMHETHYeCKas Teopusi. /[aBiaeHne
ra3a ¢ Touku 3peHus MKT. CBs3b TEIIIOEMKOCTH C
YHCJIOM CTEIEeHEH CBOOOIBI MOJICKYJI Ta3a.
Pacripenenenne MakcBeiia MOJIEKYI HAEATEHOTO
rasa. JKCIepUMEHTaIbHOEe 000CHOBAHWE
pacnpenenenust Makcpesuia. Pacnipenenenue
Bonbimana u 6apomerpudeckas Gpopmyna. SBneHus
neperoca. uddysus, TermonpoBogHOCTb,
BHYTPEHHEE TPEHHUE.

JIB

KBanrToBas ¢pu3uka. KBanToBble cBoiicTBa
3JICKTPOMATrHUTHOI0 U3JTyUCHUSA. TemnoBoe

M3Iy4YeHHe U JJIoMuHecHeHIus. CrieKTpanbHble
XapaKTePUCTHKH TEIIOBOTO U3IyUYEHMsI. 3aKOHBI
Kupxroda, Credana-bonpumMana u 3aK0H CMELIEHUS
Buna. A6comotHo uepHOoe Teno. Dopmyna Penes-
xuHca u «ynpTpaduoneToBas karactpodan.
T'unoresa xBanroB. @opmyia Ilnanka. Ksantosoe
00BSICHEHHE 3aKOHOB TEIUIOBOTO M3JTyYEeHHSI.

Craiin-
npe3eHTanus

KBaunToBasg ¢dpusuka. KBanroBknle cBoiicTBa
3JIEKTPOMATHUTHOIO u3jaydenus. KopnyckynspHo-

BOJIHOBOM Ayanu3m ceeta. Dotorddext u apdexr
Kommrona. YpapHenue DiHIITeHHA 15
doroaddexra. Omwit bote. Jlapnenue ceera. DOTOHBI.

KBanToBasi ggmmca. DJ1eMeHTbI KBAHTOBOIi

MexaHuKu KopnycKyJsipHO-BOJHOBOM JyaJin3M
MUKPOYACTHII U €T0 IKCIIEPUMEHTAIBHOE
MOTBEPKIACHHE; TPUHLIUIT HEOTIPEIEIEHHOCTH;
BOJIHOBas (yHKIWSA, € (PU3HMUECKUN CMBICIT;
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CTaHAAPTHBIC YCJIOBUS; YCIIOBUC HOPMHUPOBKHU.

KBanroBasi ¢puzuka. IieMeHTbI KBAHTOBOI

Mexanukn YpasHenue llpenunrepa, oqHOMEpHBIC
KBaHTOBO-MeXaHW4eckue 3anaun. [Ipencrasnenue
(br3udecKkux BeIudIuH orepaTopamMu. CoOCTBEHHBIE
cocrosiHus. KBaHTOBaHME MOMEHTA UMITYJIbCA.
KsanToBsiii potarop.

KBantoBasi pusuka. JjaeMeHThI CIEKTPOCKONUM. 4
KBanTtoBo-mMexaHn4eckoe onucaHue aToMoB. ATOM

Bojiopoaa. Beipoxaenusie coctosiHud. Pacnipenenenue
IJIOTHOCTH BEPOATHOCTU. YPOBHU U CHEKTPbI
HIEIOYHBIX MeTaiIoB. CriuH 3ekTpoHa. CriuH-
OpOUTATLHOE B3aUMOICHCTBIE. MeXaHUYESCKUI U
MAarHUTHBIA MOMEHT MHOTO3JIEKTPOHHOI'O aToMa.
CrpoeHue aTOMOB U IEPUOANYECKAs CHCTEMa
xuMuueckux 3aeMmenToB J.M.Menneneena.

Caaiin-
npe3eHTaAnus

SAnepuas puzuka: 2

CocraB aTOMHOTO s7ipa. XapaKTEPUCTUKH SApa: 3apsi,
Macca, JHEPrUsl CBS3M HYKIOHOB. BuIbl M 3aKOHBI
PAaAMOAKTUBHOIO U3JIy4YCHUs. SlnepHble pEaKiUH.
EcrectBeHHass M HCKYCCTBEHHAs pPaJMOAKTUBHOCTD.
DyHJaMEHTAIbHBIE B3aUMOJIEMCTBUS W  OCHOBHBIE
KJIacChl ~ JJIEMEHTapHBIX  YacTul. YacTumsl U
antuyactunbl.  Jlentonsl u  agponbl.  KBapku.
DJIeKTPOCIad0e B3aUMOICHCTBHE.

4.4. 3aHATUS CEMUHAPCKOI0 THIIA.

4.4.1.

CemuHapbl, NpaKTHYeCKHUe 3aHATHA.

Ne

paszena
JIUCTIATUTHHBI

HaumenoBanue TeMbl
1 KpPaTKOC COACPIKAHUC 3aHATHUA

O0newM,
aKaj.
Yackl

NunoBanmonnas
¢dbopma

1

Mexanunka. Knmnemarnka. OCHOBHBIE KHHEMATHUECKHUE
XapaKTEPUCTUKH KPUBOJIMHEHHOTO ABMKCHUS: CKOPOCThH U
yckopenue. HopmaibHOE M TaHTE€HITHATIBLHOE YCKOPEHHE.
KunemaTuka BpamaTenbHOTO ABUKCHHUSL.

3K

MexaHHuKa. I[](lHaM](lRa NOCTYNNaTEJIbHOIr0 JABHKCHUSA.
3akonbl HrroToHa. I/IMHYJ'H:C HJaCTUllbl U CHUCTEMbI YaCTHII.
3aKkoH COXpaHCHHA UMITYJIbCA.

Mexanuka. J[MHaMMKa BpallaTeJbHOIO  JABHIKCHHUS.
Mowment unepuun. @opmyna llrefinepa. MoMeHT nmnysbca
TBEPJOTO Teja. YpaBHEHHE BpAILIEHUS TBEPJOrO TENa BOKPYT
3aKperieHHoW ocu . KuHeTudeckas sHeprus Bpallarollerocs
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Ne O0BeM,
HanmenoBanue TeMbl MHHOBanoHHas
pasnena aKaJ.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JUCTIATITIHBI 9achl
1 Mexanuka. JHeprusi. Cmia, pabora W TIOTCHIHMAIbHAS 2 T
sHeprusi. KoHCepBaTHBHBIE W HEKOHCEPBATUBHBIC CHIIBL.
Paborta u kuHeTHYECKas SHEPTUS. 3aKOH COXPAHCHUS TOJTHON
MEXaHWYeCKOU PHEPTHH B TIOJI€ MOTCHIINATBHBIX CHIL.
2 DJIeKTPOMATHETU3M. 2 -
Onekrpudyeckoe mone. [lpuniun cyneprosunuu. Pacuer
HAIPSHKEHHOCTH 3JIEKTPOCTATUIECKHX TIOJEH.
2 DJIeKTPOMATHETU3M. 2
[lotentman monsi. Berancienre NOTEHITNAIOB SJIEKTPUIECKIX
MOJIEH.
2 QuekTpomarnerm3Mm. 3akoH buo - Casapa - Jlammac{ 2 WnTepakTuBHOE
[TpuHIUT CYyNIEPIIO3UITUH. 3aHATUE
«Konkypc-
COpPEBHOBAHHE»
2 DaekTpoMarHeTusM. JledCTBHE  MarHMTHOrO moiass H 2
MPOBOJHUKHA C TOKOM W JABIXKYyIuecs 3apsansl. Cuna Amrep:
Cuna Jlopenua.
2 Mexanuka. DiaekrpomardeTu3m. KonrpoiasHas padbota 2
3 . 2 3K
Koje6anus u BoJIHbI. BosiHOBasi onTuka. VneanbHbii
rapMoHH4YecKuil ocumsitop. CrnoxeHne KojaeOaHui.
YpaBHeHHE U XapaKTEPUCTUKH BOJIH. DJICKTPOMArHUTHBIC
BOJTHEI
3 Kojie0anusi u BoJIHbI. BoJiHOBasi onTHKA. 2
WnaTtepdepennms csera. MaTEpdEepoMeTph.
3 KoJie6anusi u BoJIHbI. BoJiHOBasi onTHKA. 4 T
Hudpaxnus cera. Meroj 300 Openens. Judpakimonnas
pelleTka Kak CIeKTPaJbHbIN pruoop.
3 KoJebanusi u BoJIHbI. BoJiIHOBasi onTHKA. 2

TTonspu3amus cera. 3akoH Majroca.
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Ne O0BeM,
HaumeHnoBanue TeMbl MHaHoBanoHHast
pasnena aKaJ.
U KpaTKoe Coep KaHue 3aHATHUS hopma
JTACITATIINHEI Jachl
3 Kojebanusi u BOJHbI. BoJIHOBasi ONITHKA. 2
Kontponbshas pabora.
4 Duzuyeckas TepMOIMHAMUKA. J/[aBieHUe ra3a ¢ TOUKU 2
3penus MKT. CBsi3b TEIOEMKOCTH C YUCIOM CTENCHEH
cB00OIBI MOJIEKYJ ra3a. [IpeoOpa3oBaHue TEIIOTHI B
Mexaandeckyto padoty. Llukn Kapao u ero koaddummeHnt
TIOJIE3HOTO JIEHCTBHS. DHTPOMUSI.
4 Du3znueckas TepMoauHamMuka. Pactipenenenne Makcseia 2
MOJIEKYJT UACAIBHOTO Ta3a. JKCIEPUMEHTAIHHOE
obocHoBaHue pacnpeneneHus Makcsemna. Pacipenenenue
Bonpiimana u 6apomerpudeckas popmyna.
5 KBanToBas ontuka. TemnoBoe u3nydeHue. 2 3K
Xapaxtepuctuku. OcHoBHbIE 3aK0HBI. Dopmyna [1nanka
5 KBanToBasi ontuka. ®orosdpdexr. dpdext Komnrona. 2
5 OCHOBBI KBAHTOBOH MEeXaHMKH. 2
Boansl ne bpoitns. CooTHOLIEHUE HEOTIPEAECTIEHHOCTEN.
5 OCHOBBI KBAHTOBO MeXaHUKH. 2
BonnoBas dhyHkIms, €€ GU3nIecKuii CMBICT; CTaHIapTHHIE
YCIJIOBHSI; YCIIOBHE HOPMUPOBKH. Y paBHeHue Lllpeaunrepa
5 OcHOBBI KBAHTOBOI MeXaHUKH. 2
OpnHOMEpHBIE KBAHTOBO-MeXaHn4yeckue 3a1auu. CTyreHsb,
Gapbep.
5 OcHOBbI KBAHTOBO MeXaHUKH. 4

OnHOMEpHBIE KBAHTOBO-MEXaHUYECKHUE 3a/1aUH.
IIpssMoyTONbHAS OTEHITHATIEHAS SIMA.
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Ne O0BeM,
HanmeHnoBanne Temsl VHHOBanMoHHast
paszena aKas.
U KpaTKOEe COACp)KaHUe 3aHATHS ¢dhopma
JUCLUIUINHBI 9ackl
5 OCHOBBI KBAHTOBOIf MEXaHUKH. 2
MexaHnuecKHi 1 MarHUTHBI MOMEHT MHOT'ORJIEKTPOHHOTO
aToma. 3acTpoiiKa EKTPOHHBIX 000JIOYEK.
5 OCHOBbI KBAHTOBOM ONTHKHA W KBAHTOBOH MEXaHMKH. 2
KontponbsHas pabora.
6 OcHOBBI s1/1epHOI pu3nky U GU3NKHN IJT€eHMEHTAPHBIX 2
YaCTHIL
4.4.2. JlabopaTopHbIe 3aHSITHSI.
No O6wem, | [Ipumeuanue
HaunmeHoBaHue TeMbl
paszena aKa.
1 KpaTKoe COJIep)KaHUe 3aHATHS
JUCLUIUINHBI Yackl
1 Mexanuka. Jlexyus: «OCHOBHBIE CBeZieHHUS 00 00paboTke 2
HU3MEPEHUH B PU3NUECKOM MPAKTUKYME)
1 Mexanunka. BeinonaeHnne nadopatopHoit paboTsl 1o 4
BBIYMCIICHUIO TOTPELIHOCTEN
1 Mexanvka. BeimonHenne 3x n1abopaTopHBIX paboT 1o 10
MEXaHUKe
1 Mexanuka. Komnoksuym 2
2 DJEKTPOMarHeTH3M. 16
Bremonnenne 4-x m1abopaTopHBIX pabOT MO AEKTPOCTATHKE
U TIOCTOSIHHOMY TOKY
OnektpomarseTusM. Kommoksuym 2
3 Kosiebanus u BosHbl. BonHoBas onTHka. 8
Brimonnenne Tpéx 1abopaTOpHBIX pabOT MO BOJIHOBOM
OTITHKE
3 Kosieb6anus u BosHbl. BonHoBas onTHka. 2
KonnokBuym mo BOMHOBOM OINTHKE
5 KBanToBas onTuka. Beimonnenue 2-x nabopaTopHbIX paboT 8
10 KBAHTOBOM ONTHUKE U CIIEKTPOCKOIINHU
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4.5. CamocToATEeIbLHAA PA00TA 00VYAIONINXCH

No O0beM,

paszena Ilepeuens BOpOCOB IS aKafm. ®opMa KOHTPOJIA

JUCHUIUIUHBL | CAMOCTOSITEIIBHOTO U3YUYECHUS 4achl

1 Mexanuka . JIBWKeHHe Te ¢ ePEeMEHHOM 8 VYcTHBIIT ompoc
MacCOH.
JIBI>KEHME B 10JIE€ HEHTPAIBHBIX CHJI. 3aKOHBI
Kemnepa. CronkHoBenus ten.  Heynpyroe u
a0COJIIOTHO YIPYro€ CTOJIKHOBEHHUE.

2 OnexrpomaraeTusm. [Ipasmia Kupxroda. MpOBEpKa
JBm>KeHue 3apsKSHHBIX YacTHIl B 8 WHAWBUAYATBHBIX
ANEKTPUYECKUX U MAaTHUTHBIX MOJSIX. DPPeKT 3a/laHui
Xonna u ero npuMeHeHne.  /luamarHeTukw,
napaMarHeTUKy ¥ (heppOMarHeTHKH.
I'pannyHbIe yCcIOBUS Ha IOBEPXHOCTH
paszzena AByX MarHeTHKOB.

3 BonnoBas ontuka HopmaneHas u 12 YcTHBIH ompoc
aHoMaJlbHasl JUCIIEPCUH, PAacCesIHUE,
MOTJIONICHHUE CBETA, MOJISIPU3AIIHS CBETA

4 ®dusznyeckas TEpMOIMHAMUKA Y paBHEHHE 6 MpoBepKa
cocTosiHUs B TepMoauHamuke [lepBoe Havano WHIUBUAYATBHBIX
TEPMOJIMHAMUKHU. TEeII0OEMKOCTh. Y paBHEHHE 3aJaHuN
Maiiepa. M3oxopudeckuii, ©300apUyeCcKuii,
HU30TEPMUYECKHH, aIadaTHIeCKUi IPOLECCH
B MJICAJIbHBIX ra3ax

5 6
KBanToBas ¢usuka. OHOMEPHBIN IpOBEpPKa
MOTEHLUAIBHBIN MOpor U 0apbep. CrieKTpbl WHINBHTY aTbHBIX
MOJIEKYJI 3alaHuN

6 8 VYeTHBIi onpoc

dusuka gapa u dJIeMeHTapHbIX YyacTuil. CiinH
Y MarHWTHBIA MOMEHT sizipa. CBOHCTBa 1
O0OMEHHBIN XapaKTep AACPHBIX CHIL.
EcrecTBeHHas U UCKYCCTBEHHAs
PaauoOaKTUBHOCTE. VICTOUHUKH
PaTuoOaKTUBHBIX W3ITyUICHUN.
Pannon3oTonHEIN aHaIn3. 3aKOHEI
COXpaHEHUS B SICPHBIX PEAKITHSIX.

4.5. TeMbl KOHTPOJIBLHBIX Pa0OT.

Konumponvnas paboma Nel. Mexanvka._OreKmpomagHemusm.

Konumponvnas paboma N2 . Konebanust 1 BoJHbI. BosHOBas onTHKa.

Koumponvnasa paooma Ne3. OcHOBBI KBAHTOBOI ONTHKKA KBAHTOBOW MEXaHHUKH.
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5. [lepeyeHb y4eOHO-MeTOAMUYECKOT0 00ecleyeHus AJIsl CAaMOCTOATEIbHON PadoThI
o0y4aromuxcs Mo JUCIUIIHHE.

Meroauueckue yka3aHus sl 00y4aroIuxcs 110 OPraHU3alul CaMOCTOSTEIbHOM paboThI
10 JUCLHUIUIMHE, BKJIIOYas MEpPEYCHb TEM CaMOCTOSATEIBHOW paboOThl, (OPMBI TEKYILIErO
KOHTPOJIS 10 JMCIMIUIMHE M TPEOOBAaHUS K HMX BBIIOJHCHUIO Pa3MEIICHBI B AJICKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTEIbHOM cpene CII6I'TU(TY) Ha caiire:
http://media.technolog.edu.ru

6. DoHJ OLIEHOYHBIX CpeacTB AJisi MIPOBEACHUA HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYaIOLIMMCS MEpONPHUITUNH TEKYLIEro KOHTPOJIS
MIO3BOJIIET MPEBBICUTH (AOCTUTHYTHh) HOPOTOBBI YpPOBEHb («YAOBIETBOPUTEIBHO») OCBOEHUS
HPEIYCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHIIUH.

Pe3ynbrarthl OUCHUIUIMHBI CYMTAIOTCS JOCTUTHYTBIMH, €CIU JUISI BCEX DJIEMEHTOB
KOMIIETEHIMH MPEBBIIEH (JOCTUTHYT) MOPOTOBBI YPOBEHb OCBOECHUSI KOMIIETEHIIMM HA JAaHHOM
JTarme.

IIpomesxyTouHas aTTecTanys N0 AUCLHUILUIMHE IPOBOAUTCS B JOPME 3K3aMEHOB.

IIpu cpave sk3aMeHa, CTyIEHT IOIYy4aeT TPU BOIPOCA M3 HEPEdHs BOIPOCOB, BPEMs
HOJTrOTOBKU CTY/IEHTa K YCTHOMY OTBETY - J10 45 MUH.

HpHMep BapHuaHTa BOIIPOCOB HA 3K3aMCHC:

Bapuant Ne 1

CBsi3b MeK1Y CHJION U MOTEeHUHMAJIBbHOM 3Heprueil. ['paamenT ckaJsipHoii pyHKUMH.

3akon buo — CaBapa — Jlanjiaca u ero npuMeHeHue K pacyéTy MArHMTHOIO MOJISI
NMPSIMOJIMHE{HOT0 MPOBOTHUKA € TOKOM.

BeckoHeyHasi IJIOCKOCThL HeceT 3apsii, PAaBHOMEPHO pachHpefeJeHHbIH ¢
I0BEPXHOCTHON MI0THOCTHIO 1 MKK1/M’. Ha HEKOTOPOM PACCTOSIHMH OT ILIOCKOCTH
napajuieJibHO eil pacnojio:keH kpyr paguycoM 10 cM. BbIYMCIUTH NMOTOK BeKTOpa
HAMNPSIZKEeHHOCTH 3JIeKTPHYECKOT0 MO Yepe3 ITOT KPyT.

DOoH/J OLIEHOYHBIX CPEJICTB MO TUCIUITIMHE npeacTabieH B [Ipunoxennn Ne 1

Pe3ynbTaTe!

OCBOCHHUA JUCHUINIIMHBI CUHUTAKOTCA HOOCTUTHYTBIMH, C€CIW OJId BCEX

3JIEMEHTOB KOMIIETCHITUM AOCTHUTHYT HOpOFOBLIﬁ YPOBCHB OCBOCHUA KOMIICTCHIHWU HAa JAHHOM
9TallC — OICHKA «YAOBJIICTBOPUTCIILHO)> .
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http://media.technolog.edu.ru/

7. IlepeyeHb y4eOHbIX U3aHU, HEOOXOAMMBIX JJIS OCBOEHMSI JUCUMUIIIIMHbBI.

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-¢ u3 ., ucnp. . — Cankr-IlerepOypr, Mocksa ; Kpacuonap : Jlans, 2011. — 336
c. - ISBN 978-5-8114-1207-5 -336 c.

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
¢uzuka u repmoaunamuka/ M. B. Casenbes. - 5-¢ u3g., ucnp. . - Cankr-IlerepOypr, MockBa
; Kpacnonap: 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. TloB3uep. - 2-¢ u3n.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH IS
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KcrepuMEHTalbHYIO (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 TEXHUYECKHM W TEXHOJOTHYCCKUM HAIIPABJICHUSM U crienuanbHOCTsIM/ 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
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJNOTHUYECKUW  WHCTHTYT (TeXHUUYECKUI
yauBepceuteT). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2015. — 22 c.

[TpoBepka 3akoHa Maioca : MeToAMYECKHE yKa3aHUs K JlabopatopHoit pabote Ne 56 / C.B.
XotynioBa, B.B. bmarosemenckuii, b.b. BbonoroB, B.H. CkobeneB ; MuHHCTEPCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparun, Cankt-IlerepOyprckuii rocynapcTBEHHbBIN
TEXHOJIOTUYECKUN HHCTUTYT (TexHuueckuil yHuBepcurter). Kadenpa obmeit ¢usuku. —
Canxkr-IlerepOypr: CIIGI TU(TVY)., 2015. — 18 c.

bnarosemenckuii, B.B. MccnenoBanue CHEKTPOB MOTJIOUIEHUS] PACTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunHucrtepctBo o00pa3zoBaHus W Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  rocyJapCTBEHHBIH — TEXHOJOTUYECKHH  HHCTHTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢m3uku. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AsepmmHa, ['.I'. M3yduenue aucnepcuu cBeta B BelIeCTBE : METOIMYECKHE 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 TEXHOJOTHYECKH WHCTUTYT (TeXHWUYecKuii yHuBepcuter). Kadenpa
obmeit ¢uzuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

Janunsuenko, B. I'. Omnpezaenenne oTHOLIEHUS 3apsiia 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  rocyqapCTBEHHBIM ~ TEXHOJOTMYECKUM  MHCTHUTYT (TeXHUYECKUI
yauBepcuteT). Kadbenpa odmeit ¢usuku. — Cankr-Ilerepoypr: CITIOI' TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBneHus 35I€KTPOMAarHUTHOM MHIYKLHMHM U CAMOMHAYKIMH @ METOAUYECKHUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. benskos, O. I1. Hlycrposa ;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoii @enepanuu, Cankt-llerepOyprekumii
rOCYy/IapCTBEHHBI TEXHOJOTMYECKHM HMHCTUTYT (TexHHueckuil yHuBepcuter). Kadenpa
obuieit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 23 c.

Kepnooii, A.M. HM3Mepenue HATUHBI CBETOBOW BOJHBI MPU IMOMOIIU AU(PPAKIIHOHHON
peIIeTKH : METOUYECKHe yYKa3aHus K JlabopaTopHoi pabote Ne 54 / A. U. Kepuosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanuss u Hayku Poccuiickoit @enepauuu, CaHKT-
[letepOyprckuii ~ rocyJapCTBEHHBIM  TEXHOJOTHYECKHH  HMHCTUTYT  (TEXHUYECKH
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3¢dexra: MeTOAUYECKHE YyKa3aHus K J1abopaTOpHOM
pabore /  B.I'. [lanunpuenko, C.B. J[Ipsuenko, A.M. Xepnosoii, HO.P. Pynaxos;
MunuctepctBo obOpa3oBanus 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'. dotoanexkrpuueckuili 3PpPeKkT MEeToAMYECKHE YyKa3zaHUs K JabopaTopHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. lllyctpoBa, B.B. bnarosemenckuii ; MunucrepcTBo
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprckuii rocyaapcTBEHHBIH
TEXHOJIOTMYECKUM HMHCTUTYT (TexHHueckui yHuBepcuteT). Kadenpa obmelt ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 22 c.

Yuobuco, A.I'. OnpeneneHre ropu30HTATBHON COCTABIISIONIEH MAarHUTHOTO TMOJS 3€MIIH :
Mertoanueckue ykazaHusi Kk jJabopatopHoit padore Ne 31/ A.I'. Yubwucos, JI.H. Kaypona,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit denepanuu,
Cankr-IlerepOyprckuif  TOCYJapCTBEHHBIM TEXHOJOTHYECKHH WHCTUTYT (TEXHHYECKHUU
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

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

XortynuoBa, C.B. M3ydyeHue »JIEKTPOCTATUYECKUX TOJE€H Ha Mozenu . Meronudeckue
yKazaHus K 1aboparoproit padore Ne21 / Xorynnosa C.B.,bnarosemenckuii B.B., CkoOenes
B.H. ; MunucrepctBo ob0pazoBanuss u Hayku Poccuiickoit ®enepauuu, CaHKT-

18


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

20.

21.

22.

23.

24,

25.

26.

27.

28.

[TerepOyprckuii  TOCYTAapCTBEHHBIM  TEXHOJOTHYECKMH  MHCTHUTYT  (TEXHUYCCKUU
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.

Bonbkenmreiin, B.C. COopHUK 3a1a4 1o o01memMy Kypcy Gu3nku: yued. mocodue i 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

NBanos, A.Jl. MonekymnspHas ¢puzuka: MeToauveckue yKkazanus K JabopaTopHbIM padoTtam /
A.Jl. UBanoB, B.B. Kammer, B.b. Ocrames; ; MunuctepcTBo 00pa3oBaHUS M HayKd
Poccuiickoit ®enepanun, Cankr-lIlerepOyprckuili rocyJapCTBEHHbI TEXHOJOTMYECKHI
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. dyanuxosa, B.b. Ocrames ; MunuctepcTBoO
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuil rocyaapcTBeHHbIN
TEXHOJIOTUYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢dusuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

Jynnukosa, T.A. UnTepdepenuus cBera B TOHKUX IUIeHKax. [logockl paBHON TOJIIMHBIL.
Konbua HeloToHa : Meroanyeckue ykasaHus K jaboparopHoil padore / T.A. JlyaHukosa,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepannu, CaHKT-
[TeTepOyprekuit FOCYJIapCTBEHHBIA  TEXHOJIOTUYECKUN  MHCTUTYT (TeXHUYECKUit
yauBepcureT). Kadpenpa odmeit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TVY)., 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 TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2011. — 14 c.

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

MexaHunKa MOCTynaTeJIbHOTO M BpallaTeIbHOTO IBMKEHUS : yueOHoe nocodue / O. I1.
[Myctpona ,A.B. bensikos, A.J] . VIBanoB; MuHucTepcTBO 00pa30BaHUs U HAYKH
Poccuiickoit ®enepannu, Cankr-IletepOyprekuii rocy1apcTBeHHBIN TEXHOIOTMYECKHHA
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. IBaHOB ; MuHHKCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
®eneparun, Cankt-IlerepOyprekuii rocy1apCTBEHHBIN TEXHOJIOTHYECKUNA 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.

N3ydeHune ranpBaHomeTpa. Mcnonb3oBaHue ero B Ka4eCcTBE aMIIEpMETPa U BOJIBTMETpa

: [Ipaktukym / b. b. bonoros , C.B. Xorynnosa, B.B. brarosemenckuii, B.H. CxoGernes ;
MunucrepcTBo 0oOpa3oBanus u Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCY/IapCTBEHHBIN TEXHOJIOTHUECKUN HHCTUTYT (TeXHUUeCKU yHuBepcuteT). Kadenpa
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 rocyjapCTBEHHBIN TEXHOIOTUYECKUM 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. /1. BanoB ; MunucrepcTBo 00pazoBanus u Hayku Poccuiickoit ®denepanum,
Cankr-IlerepOyprckuii rocyaapCTBEHHbIH TEXHOJOTUUYECKUN MHCTUTYT (TEXHUYECKUI
yauBepceuteT). Kadenpa obmet dusuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2016. - 18 c.

Uponos, N.E. Mexanuka : OcHoBHbIe 3akoHbI / W.E. UpomoB. — 7-¢ u3a., ctep. — 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 3ak0oHbI / M.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 nocooue ais By30B / 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. M3yuenue 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 TEXHOJIOTHYECKUNA 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 T10JIb30BATENIEH.

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 TEXHOIOTHYECKUN HHCTUTYT (TEXHUYSCKUN
yauBepcutet). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CITOI TU(TY).,
2019.-22 c. //CII6I' TU. DnekTpoHHas OMOJIMOTEKA. -
URL.:http://technolog.bibliotech.ru (mara obpamenus: 12.01.2021).-Peskum gocryma:
JUIS 3apErMCTPUPOBAHHBIX I10Ib30BATEIICH.

3. .HM3yuenwue BpaleHus IIIOCKOCTU MOJSIPU3ALMK CBeTa : MeToauuecke yKkazaHus K
naboparopaoit padore Ne 57 / C.B. XotyHioBa, B.B. brarosemenckuii, b.b.
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Bonoros, B.H. Ckobenes ; MunucrepctBo obpa3oBanus U Hayku Poccuiickoit
Odenepanun, Cankt-IlerepOyprekuii rocy1apcTBEHHbBIN TEXHOJIOTHYECKUM HHCTUTYT
(rexnuueckuit yauBepcutet). 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:
JUISL 3aperuCTPUPOBAHHBIX TOJIb30BATENICH.

[TpoBepka 3akoHa Maimoca : Mertoaudeckue yka3aHus K JjabopaTopHoi pabote Ne 56
/ C.B. XoryHuoBa, B.B. brarosemenckuii, b.b. bonoros, B.H. Cxobernes ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOIOTHYSCKUN HHCTUTYT (TEXHUYSCKUN
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 TOJIb30BATENICH.

bnarosemenckuii, B.B. UccnenoBanne cniekTpoB MOTIIOMIEHUS pAaCTBOPOB
OpraHMYeCcKUX 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
TEXHOJIOTUIECKAN MHCTUTYT (TeXHU4ecKuil yHuBepcurer). Kadenpa obmeit pusuxmu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-
Pexxum noctymna: a1t 3aperucTpupOBaHHBIX MMOJIB30BaTENIEH.

AsepmmHa, ['.I'. U3ydyenue qucniepcun cBeTa B BEMECTBE | MeToauyecKue yKka3aHust
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 ¢pusuku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I ' TU. DnexTpoHHas 6ubnuorexa.-
URL:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2021).-Pexxum gocrymna:
JUISL 3aperMCTPUPOBAHHBIX TOJIb30BaTENIEH.

. Jannnpuenko, B. I'. Onpenenenre oTHOEHUS 3aps/ia dJEKTPOHA K €ro Macce ¢
MOMOIIBI0 MATrHETPOHA : METOJMYECKHE YKa3aHus K 1abopatopHoit pabore Ne 33 / B.
I'. Janunsuenxo, JI. H. KaypoBa ; MunucrepcTBo o0pa3oBaHMs U HAYKH
Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii rocy1apcTBeHHBIN
TEXHOJIOTUYECKHUM HHCTUTYT (TexHuueckuil yausepcuteT). Kadenpa obmeit ¢puzuxu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2014,-21 c. /CII6I' TU. DnekrponHas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara obpamenus: 12.03.2021).-
Pexum noctyna: as 3aperucTpupoBaHHBIX M10JIb30BaTENEH.

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, Cankt-IlerepOyprckuii rocy1apCTBEHHBIH TEXHOIOTHYECKUN 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:
JUISL 3apErMCTPUPOBAHHBIX T10Ib30BATENICH.

Kepnonroii, A.. I3mepeHune AJIMHBI CBETOBOM BOJIHBI IIPH MIOMOIIHM TU(PPAKITHOHHON
pEIIeTKH : METOIMYECKUE YKa3aHUsl K JlabopaTopHoii pabote Ne 54 / A. U.
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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%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
(rexnuueckuit yauBepcutet). 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 s dexra | MeToauueckue yKazaHus K
naboparopnoii padore / B.I'. Janunwsuenko, C.B. [Ipsuenko, A.W. XKepnosoii, 1O.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyapCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYCCKUN
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' THU. DnexkTpoHHas 6ubIMoOTEKA. -
URL:http://technolog.bibliotech.ru(nara o6pamienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperUCTPUPOBAHHBIX TOJIh30BaTENICH.

Uubucos, A.I'. Dorosnexkrpudeckuit apdexr : Meroaudeckue ykazaHus K
naboparopnoit pabote Ne 59 / A.T'. Uubucos, O.I1. lllyctposa, 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 6ubianoTeka.-
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 padote 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:
CIIGI' TU(TY)., 2013.-13c. //CIIOI TU. DnexTpoHHas 6ubanoTeka.-
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. brnarosemnienckuti,
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. DnexktponHast OnbIMoTEKA. -
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 padore Ne21 / Xortynnosa C.B.,bnarosemenckuii 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 AJIsA
OCBOCHMA NTHUCHUIIJIMHBI.

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

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

«DNEKTPOHHBIN YnTaIbHbIHN 3a1 — bubmmoTex» 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 CIIoI'TH 020-2011. KC YK/IB. Bunb! yuebnbix 3austuii. JlabopaTopHbie 3aHSTHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U MPOBEIACHHUIO.

CTO CII6I'TH 020-2011. KC YK/IB. Bunbl yuebnbix 3ansatuii. JlabopaTopHble 3aHATHS.
OO6mmue TpeboBaHMs K OPraHU3alny U MPOBEACHHUIO.

CTII CII6I'THU 040-02. KC VYKJB. Buasl yueOnbix 3anstuil. Jleknus. OO6mue
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. Bunbr yueOnbix 3ansaTuii. CamocTrosiTenbHas
1aHupyemas padota ctynenToB. O0uire TpeOoBaHus K OpraHU3alii U IPOBEIEHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJMMOTO Ha W3YYEHHE NAHHOW MUCHUIUIMHBI, JTy4IlIe
BCEro OCYIIECTBISITH HAa BECh CEMECTp, MPEIycMaTpUBas MPH ITOM PETYISIPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMHU yCIIOBUSIMH TIPABHJILHOW OpraHU3ally YIeOHOTO Mporecca JUisl CTYJACHTOB
SBIISIETCS:

IJIAaHOBOCTh B OpPraHu3aluu yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

Ha 3ansTuUS CTYIEHT MOMKEH NMPUXOIUTh, UMEsl 3HAHUS 10 YK€ U3YUYCHHOMY MaTepHainy.

10. ITepeyenb MH(POPMANMOHHBIX TEXHOJOTIMH, HCIOJIb3yeMbIX IPH OCYLECTBJIEHUH
0o0pa3oBaTe/ILHOIO Mpolecca Mo JMCIHUIIHHE.

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B ydeOHOM mpoliecce 1O JaHHOW IUCHUIUIMHE TPEITYCMOTPEHO HCIOIb30BaHUE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHE JICKIIUN C HCTIOJIb30BAHUEM CIIAlI-TIPE3EHTALINH;

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 pacOopoCTpaHsaAeMOro IMporpaMMHOTO
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 pacnonaraetT MaTepuaibHO-TEXHUIECKOU 0a30ii,
obecIieunBaroIeH MPOBEICHUE BCEX BUIOB 3aHATHIA. B pacropspkeHHH CTyIeHTOB
UMEIOTCSI

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

2. -KOMITBIOTEPHBIH Kilacc, cocTosAmmid u3 10 KOMIBIOTEPOB ¢ BbIX010M B MIHTEpHET;

3. -obopynoBaHHas 1ab0paTOPHs U POBEACHUS (PU3UUECKOTO MPAKTUKYMA

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

Jisi MHBaNMIOB W JIMIl C OrPAaHUYEHHBIMU BO3MOXHOCTSIMH y4eOHBIE IPOIIECC
ocyliecTBisieTcs:s B coorBercTBuM ¢ [lojoxkeHnem 00 opraHu3zanuy yd4eOHOro mporiecca st
00y4YeHUs] MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXHOCTSIMH 310poBbsi CIIOI 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 O6pa30BaT€J'ILHOI7[ nporpaMMoﬁ 10 JUCIUILIIMHEC, 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. Tlepevyenb KoMIeTeHU M 1 ITANOB UX (opMHUPOBAHUS.

Nunekc 8 9
Copnepxanue Oran popMHUpOBaHUS
KOMIICTCHIIMH P (b PMHP
OIIK-2 Cnoco0HOCTH pemiaTh 3a/1a4M NPodeccHOHAIBHOM IIPOMEKYTOYHBIN

ACATCJIbHOCTH HA OCHOBC NIPUMECHCHUA
€CTECTBCHHOHAYYHBIX U OﬁmeHH)l(eHeprIX 3HaHHﬁ,
METOA0B MATEMATHYCCKOI'0 aHA/IM3a 1 MOAECJITUPOBAHUSA

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

(parMeHTHI HE BBIICISIOTCS).
¥ Sran GopMHUpOBaHMS KOMIETEHIMHK BhIGHpaeTcs 110 11. 2 PITJI 1 yueGHOMY miaHy (HadaubHBI — eCIIM HET TPEANIECTBYIONMX AHNCIHILIHH, HTOTOBBIA — €CITH HET MOC/IEIyOMIHX

JTUCTIHATUIAH (WM KOMIIETEHINA He popMupyercs B Xoxae npakTuku uin [ 1A), TpoMeXyTOTHEIH - BCe APyTHE)
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2. IToka3zaTenu u KPUTECPUHA OLNCHUBAHUA KOMIIeTeHIIMii Ha PA3JTHYHBIX Talax uX (l)OpMPIpOBaHI/Iﬂ, IIKaJIa ONCHUBaHUSA

Kon u naumenoBanue [Mokazarenu copMUPOBAHHOCTH Kputepuit YpoBHH CHOPMHUPOBAHHOCTU
WHAMKATOPA NOCTHKCHHUA (meckpunTOpbl) OIICHUBAHHUS (onmcanue BEIPa)KEHHOCTH AIECKPUIITOPOB)
KOMIIETECHIINN
«YAOBJIETBOPUTEIBHO» «XOpOILIO» COTJIMYHO»
(moporoBbIit (cpennuit) (BBICOKMIT)
OT1BeTHI Ha | Haer onpenenenus | Jaer onpenenenus | MpaBuabHO naet
Borpockl  Nel-16, | OCHOBHBIX (GHU3UYECKUX | OCHOBHBIX (PM3MYECKHUX | onpefeneHuns
- - - | BEJIMYHUH C OIIMOKaMH. BCJINYHH C HOBHbIX OU3NYECKUX
Jlaer  ompenienenus  ocHoBHbIX | 25749, 67-83, 95 OCHOBHBIX pM3VHeC
96 106-118 | llyraercs B emuHMI@x | HCTOYHOCTAMH. VIMECT | geguyun. O6bscHser
W3UYECKUX BEITUYNH, OOBSICHSIET '
OITK-2.2. ¢ > K3aMeHy HM3MEpEHMSL. npeﬂcgaBneHHe O | ux cmbica, Ccnocobbi
HUX CMBI I bl U E€OUHUILIBI crocodax ux
Hcnons3oBanue CMBICT, € 0;06 CAMHHI M3MepeHIs nsmepeHus.
u3Mepenus (3-1 ' MpaBunbHO Ha3blBaeT
(H3MYECKHX  3AKOHOB I:I [IpaBunbHO Ha3bIBaeT & AMHNLLbI UBMEPEHMA
[pUHIATIOB B cBOCH €AMHHULBI N3MEPEHMUSL. '
npo¢eCcCuOHAITBHON
JEeSITEIILHOCTH.
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[IpaBuiIBHO bopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBuibHO
OCHOBHBIE  3aKOHBI  (DU3HKH,
67-83, 95-96, 119- | ocHOBHBIE  3aKOHBI | GOPMYIHUPYET [TpaBuibHO
MTUCHIB " W3UYECKH
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
IIPUMEHEHMS 3aKOHOB, IPUMEHEHHS MPUMEHEHHS ux IPUMEHEHHUS.
[puBoaut IpUMEpBI 3aKOHOB. 3aKOHOB c | [lpuBomuT mpHUMEpHI
NPUIIOKEHUS 3aKOHOB (U3UKU B HebOMbLIMY TIPUITOACHIA
. HETOYHOCTSIMH. 3aKOHOB (pu3uMKH B

IIpaKTUYecKol JaesrenbHocTH (3- o
5 [TpuBoauT mTpUMEPHI | IPAKTUYECKON
) HPUIIOKEHUS NeSITeTTHHOCTH.

3aKOHOB (M3HMKH B

MPaKTUYECKOU

JeSTeTbHOCTH.
AHanmu3upyeTt ycioBHs OTBeThl Ha Ananuzupyer AHanusupyer [TpaBUIBbHO U ICHO
MpOTeKaHus (PU3NIECKOro Borpockl NeNel - ¢buznueckuit ¢bu3nyecKkuil mpouecc | aHaIu3upyeT
IIpoLecca U BBIABIISET 15,46-66,85-105 x| mporece ¢ C HEOOJIBIIUMHU buznueckuit
3akoHOMepHOCTH. (V-1) 9K3aMeHy MTOMOIIBIO HETOYHOCTSIMHU. porecc.

HaBOJIAIINX
BOTIPOCOB.
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OO®bscHser sBieHuUe Wik mporecc | OTBETH Ha BriOoupaer Bribupaer ¢pusnueckue | [IpaBUIIbHO U SICHO
Ha OCHOBE (PM3MYECKUX 3aKOHOB Borpockl NeNe]- (bu3uYecKre 3aKOHBI, | 3aKOHBI, 0OBSCHIET
15,46-63,85-105 k | onMcHIBArOIIAE OIIMCBHIBAIOIINC buznueckuit
SK3aMEHY SBJICHUE WM SIBJICHAC MM TIPOLCCC | ryoppecc.,
IIPOLECC C HOMOIIBI0 | © I
HABOJISLLIX HETOYHOCTSIMH.
BOIIPOCOB.
OTtBeThl HA 3anuceiBaeT
3anuceiBaeT Gpopmysibl, BOIIPOCHI (hopMyIbI, 3anuceIBaeT [IpaBunbHO
OMHCHIBAIOUINE YH3UIECKOE ABICHHE | NoNe4()-66, 82- | onuchIBaoLIe (opmyus, 3aMCBIBAET
M mpouece. Permaer gusnyeckue 101.112-119 K | GU3HUECKOE SBJICHHE | ONUCHIBAIOLIME popmyibl,
3a71a4u. JK3aMeHy ¢ OIIMOKAMMU. ¢du3nvecKoe SBICHUE | OMUCHIBAIOIIHE
(H-1) I[Tyraercs npu | C HEOONBLIIUMH | U3HUIECKOE
peieHuu HeroyHoctsaMu. Ilpu | genenwue. Pemaer
(du3nueckux 3aaay. peUICHUN buznueckue 3agaun.
busznyeckoil 3amadu
HE MOXET JOBECTH
pelieHne 10 KOHIIA.
[MIxamna OLICHUBAHUS COOTBETCTBYET CTO CIIoI' TU(TY):
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14.

15.

16.

17.

18.

19.

20.

21.

1. TunoBble KOHTPOJIbHBIE 3aJJaHMS VISl 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 ¥ oTeHIMAIbHAsI 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 BPALLICHUs] TBEPIOTO TENA BOKPYT 3aKPEINIEHHON OCH. MOMEHT MHEPLUH.
. MomenT nnepunun. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

CoOrsITHE. CI/IHXPOHI/BaI_II/ISI yacoB. OTHOCUTENIHHOCTh OIHOBPCMCHHOCTH. 38.M€,[[J'I€HI/IG
BPEMCHH. COKpaH_IeHI/IC 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 sneprus.

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 OpocaroT mox yrioM K ropu3oHTy. Pamumyc KpHUBH3HBI TPaeKTOpPUU B TOUKE
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. OnpenenuTe yrioByK CKOPOCTh BpAIIEHUs TUCKA.

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 Hauajd MO HEH CKOJB3UTh. ITO MPOW3OIUIO MPHU yrie HAKIOHA JOCKH 45°,
Onpenenure KO3PGUIUEHT 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 CKOPOCThIO 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
Kparw 1mIaTdopMbl CTOUT YeJIOBEK, Macca Kortoporo paBHa 80 xe. CKOIbKO 00OPOTOB B
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MUHYTY Oyner nenaTh Iutaropma, €CIU 4YelloBeK mepeizer B ee ueHTp? MoMeHT
uHepumy athopMbl paBer 120 x2:u’. MOMEHT HHEPLMH YeNOBEKa PACCUUTHIBATE KAK
JUIsl MAaTEPUATIBHON TOYKH.

22. Kamens 6pomen Beepx nox yriom 60° k mosepxnoctu 3emn. 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. Kakoit myTh OHa MPOCKOJIB3UT, €CIIH € COOOIINTh HaYalbHYI0 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.
Ornpenenuts Bpalaromni MOMEHT.

25. Haiitu paboTy moasema Tpy3a MO0 HAKJIOHHOW IIOCKOCTH, 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 m paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuaapudeckon
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 CTEPKHS 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 OTHOCHUTEIBbHOW CKOPOCTH ABYX MHEPIHAIBHBIX CUCTEM OTCYETa MOKHO 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. Onpepenuts
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. Hampspk€HHOCTD AIEKTPUYECKOTO MO W moTeHnuan. [Ipuanummn
CYNEPIO3ULIMU TTOJEN.

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

33.TloTox BekTOpa HANMpPsHKEHHOCTH JJIEKTpocTarndeckoro 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 3neKTprueckoM mode. [lose BHyTpH U y TOBEpXHOCTH POBOJHHKA.

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. YCIOBUS 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 — Camapa — Jlamaca W ero NMpUMEHEHHE K pPacuéTy MarHUTHOTO TIOJIS
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. JleficTBi€ MarHMTHOTO TOJs Ha ABwKymwmiics 3apsa. Cuna Jlopenma. J[BukeHue
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 0TMHAKOBBIX TOYEUYHBIX 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 TIOJHOW OCTAHOBKH TPOXOJHUT 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 W moTeHiuanoM. ['paduueckoe mzoOpakeHue
AIIEKTPUYECKOTO TOJsI C IOMOIIBIO CHJIOBBIX JIMHMUH M 3KBUIOTEHIMAIbHBIX
noBepxHocTed. OnpeaenuTe pa3HOCTh NOTeHIUANoB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITH HAMPSHKEHHOCTD dJIeKTprueckoro moist E=2i+4j+3K.

52. TOHKUI CTEep)KEHb COTHYT B TOJNYKOJbIO. CTEpKEeHb 3apsKeH C  JIMHEHHOU
mroTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuInTh, YTOOBI IepeHecTH 3apsij 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 PACHpPEEICHHBIN ¢ TOBEPXHOCTHOU
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 MpsMOTo MPOBOAHUKA PABHOMEPHO PACTIPEIEIICH 3aps/l ¢ IMHEHHON
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 MPOBOJHUKE iHOW 10M, eciim TpoBOJ
HaXOJuUTCA MoJ HanpsbkeHueM 6 B. YV nenbHoe conpoTtuBienue xeneza 98 HOM M.
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Toxk B nenu 6arapeun, 3/IC xoropoii 30 B, pasen 3 A. Hanpspkenue Ha 3axuMax OaTapeu
18 B. Halinute conpoTHBIEHHWE BHEIIHEW YacTW IIENM W BHYTPEHHEE CONPOTHUBIICHHE
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
cuwiot | = 0,3 A oH OTKJIOHWJICS TakK, 4TO MPOBOJIOYKK OOpazoBamu yron « =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 MOJIA B LieHNpe 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° ¢ muHIIMHA 110JIA?

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 TTI0 OKPY>KHOCTH CO CKOPOCThIO 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. Napyxuust marautHoro noist 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
pemieHue. AMIUTUTY/a, yacToTa U ¢aza konedanus. KommnekcHas hopma mpecTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onrcanue cioxeHus KoaebaHuu.

[Ipumeps! konedaTeabHBIX IBUKEHUN pPa3IunYHON (GU3NYECKON TPUPOIBI.

DHeprus KonebaHui

CBo0OoHBIE 3aTyXarolue KojeOaHusl OCHUIIIATOpA C MOTepsiIMU. 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 3JIEKTPOMarHUTHBIX BOJH. CKOPOCTH pacmpoOCTpaHEHHUs AJIEKTPOMArHUTHBIX
BOJIH. M31yueHune 31eKTPOMAarHUTHBIX BOJIH.

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

DOneKTpoOMarHuTHasi TIPUPOJA CBETOBBIX BOJH. [IpuOmmkeHHs TEeOMETpUYECKOM,
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.
Judpaknuonnas pemierka. [IpuMenenue ee B kauecTBe 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 ny4denpenomiienue. [lonaspuzanus cBeTa mpu JBOWHOM JIYYETIPETOMICHUHN

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-JlamOGepra-bepa. Ocobennoctu
MOTJIOUIEHMS B Pa3pEKEHHBIX I'a3aX U CIUIOIIHBIX Cpeax.

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 ¢~ ".HaiiTu MOMeHT BpeMeHH (OGIMDKaHIMil K Hauamy OTCYETa), B
KOTOpBIii MOTeHIHabHas SHeprus Toukn [7=10* JTx, a Bospacraromas cua F=+5-10
3 H. Onpenennuts Taxxke (hasy KoMeOaHHiA B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKue Koebanus. B HeKOTOpbIif MOMEHT BpeMeH!
— 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 rapMOHHMYECKMX KoJeOaHWs, HANpaBICHHBIX IO OJHOM TPSAMOW, WMEOIIIX

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 JBYX 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 KoueOaHusl.
[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 HYJO. 3alUIINTE YpaBHEHHE PE3YyIbTUPYIOLIETO 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. Iinockast anmeKTpoMarHuTHas BOJIHA PAacpOCTPAHAETCS 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 HAIMpsPKCHHOCTHU 3JICKTPUYCCKOTO IMOJIST BOJIHBL Em
= 10 B/m. HaiiTn aMIIuTyay HamnpsyKeHHOCTH MArHUTHOTO TOJS M (pa3oBYIO CKOPOCTh
BOJIHBI
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93.

94.

95.

96.

97.

98.

B ompite OHra Ha myru ogHOro W3 HWHTEp(EPUPYIONIMX Jydeld IoMemnaiach
NEPIEeHIUKYIAPHO 3TOMY JIy4y TOHKAasl CTEKJISIHHAS IUIACTUHKA C ITOKa3aTeJIeM TOMJICHUS
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 TOJICTYHO CTCKIIAHHYIO IINIACTUHKY HaHCCCH TOHKHM CJIOH IIpO3pavyHOro BEIIECTBa 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 MMEJ HAMMEHBIIYIO SIPKOCTH?

Hlupuna wuHTEepdepeHIMOHHOW TONockl. Ha MBUIBHYIO TUICHKY C ITOKa3aTeleM
npeigomwiieHuss n = 1.3, HaxXomAUIyIOCS B BO3/AyXE, MaJacT HOPMAIbHO IYYOK Jydeu
Oenoro cBera. Ilpu kakoii HauMmeHbLICH TOMMMHE Omin MJICHKH OTPaKEHHBIA 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 HaOJIFOICHUS HAXOJMTCS 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?

Ha nudpakumoHHyo penieTky najgaeT HOpMaTbHO MOHOXPOMATHYECKHN CBET C JJTMHOU
BOJIHBI A = 410 nm. Yron A@ Mexny HallpaBIeHUSIMU HA MAaKCUMYMBI TIEPBOTO U BTOPOTO
nopsiAikoB  paBeH 2°21'. OmnpenenuTs 4YWCIO 7 IITPUXOB HA EIUHUILY JJIUHBI
TU(GPaKIMOHHON PELIeTKH.

Ha nudpakunonnyo pemierky, cogepxaityto n = 400 mrpuxos Ha | mm, nagaer
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.

Kakoit HanMmenb1ei pa3pemaromnieil cuinoit R nomkHa 061anate audpakioHHas
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 JJOJKHA UMETh 3Ta PelleTKa, 4YTOObI pa3pelieHne ObljI0 BOZMOKHO B CIIEKTpPE
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 TIOJISIpU3aTopoB paBeH 50°. EcTecTBeHHBIH

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 KpUCTAJLIE.

Koad¢uimenT nornomeHus HEKOTOPOro BELIECTBA JIJIsI MOHOXPOMATHYECKOTO
CBeTa OIpee’eHHON AuHbI BoHbI « = 0,1 em OnpenenuTts TONIIMHY X BEIIECTBA,
KOTOpasi HeoOXxoauMa Jutst ociiabiaeHus cBeTa B K = 2 pasa. [loTepu Ha oTpakeHHE cBeTa
HE YUUTHIBATh.
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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. BHyTpeHHs 3HEpIrus UIeaIbHOIO 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
TEPMOJIMHAMUKU. DMIMPUYECKAs TeMIeparypHas mkana. KBazucraruueckue mnporeccsl.
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 MOJICKYJI 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 Makcseia.

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 pasneay 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. VYriekucnslii ra3 pacIMpseTcs Mpy MOCTOSTHHOM JaBiieHud. Onpenenuts padboTty
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 BOIOPOJIA M3PACXOIOBAIIH, JABICHHE B GalUIOHe MOHH3MIOCH 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 JSHEprus
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 TUIOMIAAKE OapoMerp 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 1 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 a3pdext Komnrona. Ypasuenue DitHiuTeitna ais porosddexra.
123. Omnbit bote. TopmosHoe uznyduenue. ['mnotesa ne bpoitnst. OnbiThl J{3BUCCOHA U
Jxepmepa. Audpaxmus mukpoyactu. [Ipunuun Heonpenenennoctu I eitzenbepra.

124. BonnoBas ¢yHKIUS, €e CTAaTUCTUUECKUI CMBICI M YCIIOBUS, 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
SHEPreTUYECKUX YPOBHEH.
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 A KBAHTOBBIX MEPEXOJIOB.
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 3JIEKTPOHHBIX 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 MOTCHIMAILHOM SIIMKE MUPUHON | HAXOMUTCS B HU3IIEM
BO30YXJIEHHOM cOCTOSTHIH. OTpeAeTTh 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 1/3, 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 HAXOJUTCS 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-uacmuybsl, TpOoLIEAIINX 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 TPOUCXOUT €€ YITUPEHHUS 3a CUET IPYTUX MPOLECCOB.

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
HEONPEeIeIEHHOCTEH, ONPEACIIUTh, BO CKOJIBKO pa3 HEOMPEIEIECHHOCTh 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 JUTHHOW BOJIHBI A1 = 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 TOTeHIMANOB U =3 B, eciii potoapdext
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. Peaknuuy neseHns U 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 /I 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 IIPH 5TOM OBUT BHIOPOLIEH POTOH.

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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