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1. Hepeqenb INIAHUPYEMBIX PE3YyJbTATOB Oﬁy‘leHI/Iﬂ o AUCHHUIIINHE, COOTHECEHHBLIX C IUVIAHUPYEMBIMHM PpPE3yJbTaTaMHU OCBOCHHUSA

00pa3oBaTeJIbHOM POrPAMMBI.

B pesynbrare 1i1st ocBoeHUs 00pa3oBaTeIbHOM MporpaMMbl OakagaBpuaTa 00yJaroUIHics JOKEH OBIAAETh CIEAYIONMMHU Pe3yIbTaTaMu

o0yueHus 0 AUCITUTUIHHE:

Kox u naumenosanue HaunmenoBanue nnaukaropa JdeckpunTopbl
obuienpodheccnoHanbHOM JOCTIKCHUST  001IenpodecCHOHATBHBIX
KOMIIETEHIINH KOMIIETeHIIUI
OIIK-2. 3HATh:

Crioco0eH HUCIoIb30BaTh
MaTeMaTH4YeCKue, (PU3nIECcKue,
(U3NKO-XUMUYUECKUE, XUMHUUCCKUE
METOJIBI TS PEIICHUS 3a/1a49
npogecCHOHANBEHON AeATENTEHOCTH.

OIIK-2.5.
Hcnons3oBanue (HU3MUECKUX 3aKOHOB U
MPUHIIUIIOB B cBOEH

po(hecCuOHATILHON e TENbHOCTH.

- OCHOBHBIC (PH3UYECKHE BEIIMUYMHBI M (PU3HMUECKHE KOHCTAHTBI, UX
OTIpe/ieNICHUE, CMBICII, CIIOCOOBI M SIMHUIIBI X U3MEpPeHHs (3. -1);

- OCHOBHBIC 3aKOHBI (DU3UKH, OTIMCHIBAIOITNE (PU3HUECKHUE SIBJICHHUS U
MPOIIECCHI; OIPAHMYCHHUS NPUMEHEHHUS 3aKOHOB, OOJACTH IPHIOKEHUS
3aKOHOB (PM3HMKH B MIPAKTUYECKOM ACATEIBHOCTH (3. -.2);

YMmersb

- OOBSICHUTH SBJICHUE WJIM MPOIECC Ha OCHOBE (M3HMYECKUX 3aKOHOB
(V.-1);

);

Biagerr HaBbIKAMU:
- UCIIONIb30BAaHUSI ~ OCHOBHBIX  OOHIE(U3NYECKUX  3aKOHOB U
MPUHIIAIIOB B BAKHEUIIINX MPAKTHYECKUX MPHI0KeHUsX(B.-2)




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

Bb1.0.07 ®usuka

Mecto aucuumindabl B OOIL.  Jlucummmaa «®uszuka» OTHOCHTCSA K 00s3aTeIbHOU
gactu® Broka 1 «/{uCIUIIMHEB 06pa30BaTeIbHOI IPOrPaMMbl aKaNaBpHAaTa.

N3yuaercs: B ouHOM popMe 00ydeHHUsT - Ha IEPBOM Kypce, B IEPBOM M BTOPOM CEMECTpax;

OOBEM AUCIHUILIMHEI COCTABISET 8 3.¢.°

®opmbl  npoBegenuss 3aHATHA. CHCTEMAaTH3UPOBAHHBIE OCHOBBI  JUCIMILIMHBI
M3JIaraloTCsl Ha 3aHATUAX JIGKIMOHHOro Tuna. [lonmyyeHHble 3HAHUS 3aKpEIUISIOTCS Ha
71a00paTOPHBIX U MPAKTHYECKUX 3aHATHAX. J[JIs1 TeKyIIero KOHTPOJIs YCIIeBaeMOCTH TIPOBOISATCS
TEOPETUYECKHE KOJUIOKBUYMbI W  KOHTpOJbHBIE pabotel. CamocrosTenbHas paboTa
nperycMaTpuBaeT paboTy ¢ yueOHO-METOAMYECKUM O0ecleyeHHeM JUCIUILTUHBL, BBIMOIHEHNE
JIOMAIIHUX 3a/IaHHH, COCTABJICHUE OTYETOB K JIAOOPATOPHBIM paboTaM.

@du3uka co3AaeT YHHUBEpPCAIbHYIO 0a3y Ui H3ydeHHs o0menpodeccuoHalbHbIX U
CIEIUATBHBIX TUCHIUIUINH, 3aKJIa/IbIBaeT QyHIAMEHT MOCIEIYIONIEro 00y4eHHUsI B MarucTparype,
acnupantype. OHa 1aéT 1eIbHOE MpeACTaBlIeHUE 0 PU3NYECKUX 3aKOHAX OKPYXKAIOIIET0 MUpa B
WX CUHCTBE M B3aMMOCBSI3H, BOOPYKAaeT OaKaIaBpOB HEOOXOIMMBIMU 3HAHUSMU JJIS PEIICHUS
HAyYHO-TEXHUUYECKUX 33/1a4 B TEOPETUUECKUX U MPUKIIAJHBIX aCIIEKTaX.

B MeTomudeckoM TutaHe AUCHMILIAHA ONMUPACTCS HA 3HAHUS 1O (U3HKE, TOTydeHHBIC B
mikone. OcBoeHWe Kypca (UM3HKH HEOOXOIMMO Kak MpeAlIecTBYIOLIee Ui psaa APYrux
JTUCIUIUIMH: (pU3UYecKas XHUMHS, aHAJIUTHYECKas XUMHUS W (DU3UKO-XUMHUYCCKUE METOIBI
aHaJM3a, MPUKJIaIHAs MEXaHUKa, dJICKTPOTEXHUKA U MPOMBIIIJICHHAS 3JICKTPOHUKA, TIPOIIECCHI U
anmapaThl XUMUYECKON TEXHOJOTUHU, KOJUIOUTHAS XUMUS, KPUCTALIIOXUMHS ..

DopMa NPOMEKYTOYHON ATTECTALMH - DK3aMEH.
Kparkoe cogepkanue AUCHUIINHBI:
Paznen 1 -Mexanuka.
Paznen 2 -OnexkrpomMarHeTusm.
Paznen 3 -KoneOanus u BonHbl. BoaHOBas onTuka.
Paznen 4 - ®uzndeckas TepMOIMHAMHKA.
Paznen 5 -KBantoBas ¢gusuka.
Paznen 6 -OcHOBBI pU3MKH s]Ipa U AIEMEHTAPHBIX YaCTHII.
Pe3yabTaT M3y4YeHMs AMCHUILUIMHBI: CHOOPMUPOBAHHOCTD (WK (POPMHUPOBAHUE YACTH)
kommeTeHun OITK -2.

3. O0beM AUCHUIIIMHBI.

. Bcero,
B yaeonoii padoter 3E/akanem. yacos
OO0mas TPy10eMKOCTb THCITATLTHHBI 8/288

(38.‘-ICTHBIX C,Z[I/IHI/II_[/ AKaJICMHUYCCKUX ‘-IaCOB)

! Onpenensercs yueOHBIM MIaHOM
2 Onpenensiercss y4eOHBIM TUIAHOM
% Onpenensercs yueOubM rianom u PTIJ]



Bceero,

Bun yacbuoit padoter 3E/akaneM. 9acoB
KonrakTHasi pa6oTa ¢ npenojaBarejieM: 152
3aHATHS JEKLIMOHHOTO TUIIA 94
3aHATHUS CEMUHAPCKOTO TUIIA, B T.4. 90
CEMUHApBI, IPAKTUYECKUE 3aHATU o4
nabopaTopHbie pabOThI 36

kypcoBoe npoektupoBanue (KP wm KIT)

KCP 8

Jpyrye BUbl KOHTAaKTHOM paboThI

CamocrosiTesbHast padoTa 95
®opma Tekyuiero koutpoJus (Kp, pedepar, PI'P, acce) Kp, komnokBuym
®opma npomexyTouHoii arrectauuu (KP, KII, 3auer, sx3amen)
2 Dx3amena (81)
4. Conep:kanue TUCIUNIHHBI.
4.1. Pa3nenbl TUCHUIIIHHBI U BU/IbI 3aHSITHIA.
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1. Mexanuka. 12 8 10 8
OI1K-2
2. DJIEKTPOMArHETU3M. 12 10 8 8 | OIIK-2
3. Konebanus u BonHbl. BoiHOBas onTuka. 12 12 10 7 OIIK-2
4. duznyeckas TEpMOIMHAMUKA. 4 4 12 | OIIK-2
5. KBanToBas ¢usuka. 12 18 8 12 | OIIK-2
6. OcHOBBI (DU3HKHY s1/1pa U SJIEMEHTAPHBIX 2 2 8 OIIK-2
YACTHIL.




4.2 OcBoeHHe KOMIETEHIIUI pa3aeJaMu U CHHILJIMHbBI

Ne Kon nnaukaropos
I /;1 JOCTHXKCHHUS HanmenoBanue paznena quCHUIIMHBI
KOMIICTCHLIUMU
1. | OIIK-2.5, MexaHuKa.
2. DIEeKTPOMArHeTHU3M.
OIIK-2.5
3. | OIIK-2.5 Kone6anus u Boiaubl. BojiHOBas onTuHKa.
4. | OIIK-2.5 ®dusznueckasi TEpMOJNHAMUKA.
5. | OIIK-2.5 KBanToBas dusuka.
6. | OIIK-2.5 OcHOBBI (DU3HKH s1/1pa U 3IEMEHTAPHBIX YaCTHII.
4.3. 3aHATHSA JEeKIHOHHOI0 THIIA.

Ne HanmenoBanne TeMEI O0neM, | MHHOBaIIOHHAS
paszena 1 KpaTKOe COIEpKAHUE 3aHATUS aKaj. dbopma
JUCUUILIMHBI Y4ackl
1 Mexanuka 2 Cnaiin-

Kunemaruka. OCHOBHEBIE KHMHEMATHUYCCKHUC ﬂpe3eHTaHHﬂ
XapaKTePUCTUKH KPHUBOJIMHEIHOTO JIBIDKEHUS:
CKOPOCTb u YCKOpEHHE. HopmanbHoe u
TAaHI'CHIIUAJIbHOC YCKOpeHI/Ie. KI/IHeMaTI/IKa
BpAIaTeIbHOTO JIBMXKEHHS: YIJOBas CKOPOCTh W
YIJIOBOE YCKOPEHHE, UX CBSA3b C JIMHEHHON CKOPOCTHIO
U YCKOPEHUEM
1 Mexanuka Jlnnamuka. MlHepuaibHble CUCTEMbI 2 Caaiin-
oTcuera U nepsblid 3aKkoH HetoToHa. BTopoii Nnpe3eHTanus
3ak0oH HeroroHa. Macca, UMILyJbC, cuila. Y paBHEHUE
JIBIDKEHUS MaTepUAIbHOU TOUKU. TpeTuil 3aKkoH
HproTOHa 1 3aKOH COXpaHEHHs UMITYJIbCa. 3aKOH
BCCMI/IpHOI‘O TATOTCHUS. CI/IHI)I COHpOTI/IBJ'IeHI/IH.
HuTerpupoBaHue ypaBHECHUI ABHKCHUS, POJIb
HavyaJIbHBIX ycia0BUi. LIeHTp Macc MexaHUYECKOI
CUCTEMBI, 32aKOH JIBIXKCHUS IICHTPa Macc.
1 Mexanuka MoMeHT uMILyJibca. MOMEHT UMITyJIbCa ) JIB
MaTepUaTbHON TOYKH U MOMEHT MEXaHUYECKOH




cucteMbl. MOMEHT CUIIBL. 3aKOH COXpPaHEHUSI MOMEHTA
MEXaHUYECKOU CUCTEMBI. J[BHKEHHUE B MOJIE
LUEHTPAJIbHBIX CUJL.

Mexanuka IHeprus. Cuia, paboTta ¥ moTeHIIHATbHASL
sHeprusi. KoncepBaTuBHbIE 1 HEKOHCEPBAaTHBHbBIE
cuiel. PaboTta u knHeTH4eckas SHeprusl. 3aKoH
COXpaHEHHU MOJTHON MEXaHUYECKOU 3HEPTUH B MOJIe
MOTEHIIUATBHBIX CHII. CBS3b MEXITY CHIION U
MOTCHIUAIIBHON SHEpruei. [ paiuenT ckamsspHou
(GyHKITHH.

MexaHnuka

JAnHaMuKka BpamiaTeJJbHOIO IBHKeHHUs. Y PaBHEHUE
BpAaLCHUs TBEPIIOTO TEJIa BOKPYT 3aKPEILIEHHOH OCH.
MowmenTt unepuun. @opmyna Ilreitnepa.
Kunernueckas 3Heprus Bpamarouerocs TBepAoro
Tena.

MexaHHKA

PeasTuBucrckas mexanuka. [Ipunuun
OTHOCHUTENFHOCTH | ITpeoOpazoBaHus [ ammes.
DKCcTepuMeHTaIbHbIE 000CHOBAHUS CTIEIHATEHON
teopun otHocutensHOCTH (CTO). [Toctymarer CTO.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTHU U
npeobpaszoBanus Jlopenna. CokpallieHne JTHHBI 1
3aMeJICHUE BPEMEHU B ABIKYLIUXCSI CHCTEMAaX
oTcuera. PensituBucTckuil uMmitynbc. BzauMocssizb
Macchl 1 3Heprun. CTO u snepHas SJHepreTHKa.

Caaiia-
npe3eHTanus

JIeKTPOMATHETH3M

3akoH Kynona. HanpspkeHHOCTB ¥ TOTEHIHA
3JIEKTpOCTaTUUECKOro nois. Teopema o HUPKYIIALHH.
Teopema ['aycca B uHTETpanbHOM (hopme u ee
MIPUMEHEHHE JUIs pacueTa dJIeKTPUIECKUX MOJeH.
DNEeKTPUYECKOE TOJIe AUTIONS. Mok BO BHEIITHEM
3IIEKTPUIECKOM II0JIE.

Caaiia-
npe3eHTalUs

DJIEKTPOMATrHETU3M . DJICKTPOCTATHIECKOE TI0JIE B
Bemiectse. [lonspuzanus auanexTpukoB. CBs3aHHbIE
3apsizibl. BEKTOp AnekTprudeckoro cMemeHus. Teopema
Iaycca Ju1st SJIEKTPUYIECKOTO TOJISl B BEHIECTBE.
ITpOBOHHUKH B 3JICKTPUUECKOM TIOJIE.
DneKTpocTaTuyecKas 3aiuTa.

JIB

JIEKTPOMArHeTH3M

IIpoBoaHUKM B 3JIEKTPHYECKOM MoJie. PaBHOBecue
3apsa0B B poBoaHKKe. OCHOBHAs 3aj1a4a
3HeKTpOCTaTI/IKI/I HpOBOlIHI/IKOB. 3KBI/IHOTCHHHEUH)HBI€
HOBerHOCTI/I 1 CUJIOBBIC JIMHUHN SHGKTpOCTaTI/I‘IeCKOFO
TIOJISL MEXKTy TPOBOJTHUKAMU. DJIEKTPOCTaTHIECKAS
3amuTa. EMKOCTh TPOBOIHUKOB U KOHJIECHCATOPOB.
DHeprus 3apsHKeHHOT0 KOHCHCaTOopa.




DJIeKTPOMATHETU3M

IlocTosiHHBII dMekTpUYecKkuii Tok.Cuna u
IJIOTHOCTH TOKA. Y PaBHEHUE HEMPEPHIBHOCTH IS
IJIOTHOCTH TOKa. 3aKkoH OMa B MHTETpaIbHOU U

mud dhepennuanpaoi popmax. 3akoH [[xoynsa-Jlenna.
DNEeKTPOABMKYINAS CHIIa UICTOYHHKA ToKa. [IpaBmma
Kupxroda.

JIB

DJIeKTPOMATHETU3M

MarnurocraTuka. BekTop MarHuTHOM HHIYKIUU.
3akon Ammnepa. Cuna Jlopenma. /[BmkeHune 3apsaoB B
3NEKTPUYECKUX U MarHUTHBIX NOJIsX. 3akoH buo-
Cagapa-Jlanmaca. Teopema o IUPKYISAINH (3aKOH
nostHOTO TOKa). Teopema ["aycca.

DJ1IeKTPOMATHETU3M

DJIEeKTPOMATHUTHAsA MHAYKIUs. Y PaBHeHUs
MakcBesia. DPeHOMEHOJIOTHS dJEKTPOMAarHUTHON
uaaykuuu. [pasuiio JleHna. YpaBHeHue
3IEKTPOMAarHUTHON MHAYKIIMHA. CaMOUHTYKITHSL.
WNupykruBHOCTE coneHona. PaboTta o mepemMerieHnto
KOHTYpa ¢ TOKOM B MAarHUTHOM TI0JIe. DHEPTHUs
MarauTHoro mois. Cuctema ypaBHeHUH MakcBernia B
UHTErpalbHON opMe U PprU3nUIecKnuil CMBICH
BXOJISIIIIMX B HEE€ yPAaBHEHUM.

JIB

KoJie0anusi u BoJIHbI. BoJIHOBasI ONITHKA:
I'apMoHuMyYeckue Ko1ed0aHus pa3JaMIHON MPUPOABI.
Boansl. [IpuMeps koneOaTeNbHBIX ABIKEHUI
paznuaHON (hr3mdeckoi mpupo sl KomrurekcHas
(hopMa npeacTaBICHNS TAPMOHUYECKUX KOJICOaHHIA.
BekropHoe onrcaHue CIIOKeHHs KOJeOaHHH.
BonnoBoe nBuxenue. ITnockas rapmonuueckas
BOJIHBI. /IIMHA BOJTHBI, BOJIHOBOE YHUCIIO, a3oBast
CKOPOCTbh. Y paBHEHHE BOJHBI. OTHOMEPHOE BOJIHOBOE
ypaBHenue. Ilonsipuzanms BoJH.

Caaiia-
npe3eHTanus

Kosne0anus u BosiHbl. BosiHOBasi onTHKa:
OneKTpoMarHuTHas BOJHA KaK pelIeHnue YpaBHEHUN
Makcsemia. CBoiicTBa 37IEKTPOMAarHUTHBIX BOJIH.
CKOpoOCTh pacpOCTpaHEHUS AIEKTPOMArHUTHBIX
BOJIH. DHEPTHs 3JI€KTPOMAarHUTHBIX BOJIH. OO0BEMHAs
TUIOTHOCTB 3HEPTUH AIIEKTPOMArHUTHOTO TTOJIS.
BexTop YMoBa — [loliHTHHTra. DIeKTpOMarHuTHas
NPUPO/Ia CBETOBBIX BOJIH.

KoJse0anusa u BoHLI. BoJiHOBAsI OITHKA:

HNuTepdepennns BoIH. DIEKTPOMarHuTHas MPUPOa
CBETOBBIX BOJIH. MIHTepepeHINOHHOE TI0JIE OT ABYX
TOYCYHBIX UCTOYHUKOB. OnbiT FOHra. UnTepdhepomeTp
Maiikenscona. lHTepdepeHus B TOHKUX TUIEHKaX.

Kosne0anus u Bos1HbI. BosiHOBasi onTHKa:
Judpaxuus BoJH. [Ipunuun I'olirenca-Openerns.
Hudpaxus OpeHens Ha IPOCTEHIINX MPErpaaax.
Hudpaxnus Opaynrodepa. Audpaxuus Opaynrodepa
Ha menu. J{ndpakinnoHHas pemeTka Kak
crniekTpanbHbIN npubop. [ToHsTHE 0 TONOrpaduIecKkoM
METO/I€ TIOTYYEHHsI U BOCCTAHOBJICHHS N300paKEHUH.

JIB

KoJsebanus u BoaHLI. BoJiHOBasl OITHKA:

Hoasipuzauus BoJH. [lornomenue, 1ucnepcus,




paccesinue cBera. Dopma U CTETICHb MOJSPU3AIUU
MOHOXPOMATHIECKHUX BOJH. OnTHYEeCKas
anuzorponus. JIBynydenpenomienue. OTpaxeHue u
MpeoMIIeHIE CBETa Ha TpaHUIle pa3zelia IByX
TARIEKTPUKOB. DEHOMEHOIIOTHS TIOTJIOICHUS 1
nucriepcuu ceeta. PaccestHue ceeta

DeHOMEeHOJI0THYECKAsl TEPMOIUHAMUKA.
TepMoanHaMuIeckoe paBHOBECHE U TEMITEPATYypa.
HyneBoe Hayano TepMOAMHAMUKHA. DMITUPHYECKAsT
TeMreparypHas mkana. KBazucrarndeckue mporeccsl.
YpaBHEHHE COCTOSIHUS B TepMoanHAMHKe. OOpaTUMBbIE
u HeoOpaTuMele mporecchl. [lepBoe Havaao
TEpMOJMHAMUKH. TeIIoeMKOCTh. Y paBHeHHe Maiiepa.
M3oxopudecknii, H300apHIeCKui, H30TEPMHUICCKHUH,
annabaTUIecKuil MpoIecchl B HACaTbHBIX Ta3ax.
[TpeoOpa3oBanue TEIUIOTH B MEXaHMUYECKYIO PAOOTY.
Hukn Kapao u ero ko3¢ purimeHT moie3Horo
JEUCTBUS. DHTPONHUSL.

MouJjekyasipHO-KHHeTHYecKas Teopus. /[apnenne
ra3a ¢ Touku 3peHus MKT. CBsi3b TEIJI0EMKOCTH €
YHUCIIOM CTEeTeHeH CBOOOIBI MOJIEKYJI raza.
Pacnipenenenne MakcBeiia MOJIEKYJ HI€aTIbHOTO
rasa. JKCIepUMEHTaIbHOE 000CHOBAHUE
pacnpenenenust Makcpenna. Pacnpenenenue
Bonbsimana u 6apomerpudeckas Gpopmyna. SBneHus
nepenoca. Juddysus, TerionpoBoJHOCTS,
BHYTpPEHHEE TPEHHE.

JIB

KBanroBasi ¢puzuka. KBaHTOBBIE CBOiicTBA

3J1eKTPOMATrHUTHOTO M3JIy4eHHs. TerioBoe
M3JIydeHHue U JoMuHecHeHus. CrieKTpaibHble
XapaKTePUCTUKU TEIUIOBOTO M3JTyYeHHUs. 3aKOHBI
Kupxroda, Credana-bonbpiiMana u 3aK0H CMEIICHUS
Buna. A6comoTtHo uepHOe Teno. Dopmyna Penes-
IxuHca u «ynbprpaduoneToBas karactpoday.
I'umotesa kBanTOB. @opmyina [Tnanka. KBantoBoe
00BSICHEHHE 3aKOHOB TEIUIOBOT'O M3JIyYEeHHSI.

Caaiia-
npe3eHTanus

KBanrToBasi ¢du3uka. KBaHTOBBI€ CBOlicTBa

3JIEKTPOMATHUTHOTO u3aydenus. KopnyckymnspHo-
BOJTHOBOM Jyann3Mm cBeta. @otoaddext u apdexr
Komnrona. YpaBHenue DiHIITEHHA )1
doroaddexra. OnbitT bote. Jlapnenue ceera. OTOHBI.

KBantoBasg pusuka. JieMeHThl KBAHTOBOK

MeXaHuKH KopIycKysipHO-BOJIHOBOH Jyanu3m
MHUKPOYACTHII U €T0 SKCIIEPUMEHTAIBHOE
MOITBEPIKIACHHE; TPUHLIMI HEOTPEIeIEHHOCTH;
BOJIHOBas! PYHKIMS, €€ QU3NIECKUNA CMBICT,
CTaHJapTHBIE YCIOBUS; YCIOBHE HOPMHPOBKH.

KBanToBas pusuka. Jdi1eMeHThl KBAHTOBOM
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mexanukm Ypasuenue lllpenunrepa, onHomMepHbIe
KBaHTOBO-MeXaHnW4eckue 3anaun. [Ipencrasnenue
(usnyeckux BenuuuH oneparopamMu. CoOCTBEHHBIC
cocrosiHUs. KBaHTOBaHIE MOMEHTA UMITYJIbCA.
KBanToBsIil potatop.

KBanToBas pu3uka. JjieMeHThI CIEKTPOCKOMMH. 4
KBanToBO-MexaHHYECKOE OMUCAHUE aTOMOB. ATOM
BOJI0OpoJia. BeiposkaeHHBIE cocTOsIHUS. Pacnipenenerue
TUIOTHOCTHU BEPOSITHOCTH. Y POBHH U CIIEKTPHI
HIEIOYHBIX MeTaJIoB. CriuH 3ekTpoHa. CruH-
opOuTaapbHOE B3auMoiecTBHe. MeXaHMIeCKH 1
MAarHUTHBIM MOMEHT MHOTO3JICKTPOHHOT'O aToMa.
CtpoeHune aTOMOB U IepHoUIecKas CUCTeMa
xuMudeckux 3aeMmenToB J.M.Mennaeneena.

Caaiia-
npe3eHTanus

SnepHas pu3uKa: 2
CocraB aTOMHOTO sAqipa. XapaKTePUCTUKH SApa: 3apsi,
Macca, JHEpPrus CBsI3M HYKJIOHOB. BUIBI W 3aKOHBI
pa[II/IOElKTI/IBHOI‘O I/I3Hy‘-ICHI/ISI. ﬂ[LCprle peaKHI/II/I.
ECTGCTBCHHaﬂ nu I/ICKyCCTBCHHaH paI[I/IOBKTI/IBHOCTI).
OyHIaMEHTAJbHbIE B3aUMOJACUCTBUSL M OCHOBHBIE
KIIACChl ~ DIIEMEHTApHBIX  dYacTuil. YacTumbl u
antuyactunpl.  Jlemronsl u  amgpoHbl.  KBapku.
DneKTpociadoe B3anMOICHCTBHE.

4.3. 3aHATHS CEMMHAPCKOIO THUIIA.

4.3.1. CemuHapsbl, NpaKTHYeCKUE 3aHATHS.

Ne

paszzaena
JIUCLIUILINHEI

HaumenoBanue tembl
Y KpaTKoe COJIepyKaHUe 3aHATHS

O0beM,
akajl.
YaCEI

HMunoBarmonnas
dhopma

1

Mexanuka. Knnemarnka. OCHOBHBIE KHHEMATHUECKIE
XapaKTePUCTUKHU KPUBOIUHENHOTO JIBUXKEHUS: CKOPOCTh U
yckopenue. HopmanibHOE U TaHr€HUUMAIbHOE YCKOPEHUE.
KunemaTuka BpamareasHOTO IBIDKCHUS.

Mexanuka. /IMuHAMHMKA T@OCTYNATEJNbHOr0 JIBUKCHHS.
3akonbl HpioToHa. MMmysibC YacTHIBI M CHUCTEMBI YacTHIL.
3aKOH COXPaHEHUs UMITYJIbCA.

Mexannka. JlnuHaMMKa  BpamiaTeJbHOI0  JABHKEHHSI.
Mowment nnepuuu. @opmyna llrefinepa. MoMeHT nmnysbca
TBEPJAOTO Tena. YpaBHEHHE BPAIICHUS TBEPJOrO Tea BOKPYT
3aKpeIuieHHOM ocu . KnHeTtnyeckasi sHEprusi Bpalaroerocs

Mexanuka. JHeprusi. Cuna, pabota M TNOTEHUHMAJIbHAs
sHeprusi. KoHcepBaTHBHBIE W HEKOHCEPBAaTHUBHBIC CHIIBI.
Pabora n kuHeTHUecKast SHEPrusl. 3aKOH COXPaHEHHUs TTOJIHOU
MEXaHWYECKON PHEPTHHU B T0JI€ TOTEHIUANBHBIX CHIIL.
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Ne O0nemM,
HaumeHnoBanue TeMbl MHaHoBanoHHAast
paznena aKas.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JTACITATIINHEI Jachl
2 DJIEKTPOMATHETH3M. 2 -
Onekrpudyeckoe mose. [lpuHiun cyneprnosunuu. Pacuer
HANPSHKEHHOCTH JICKTPOCTATUICCKHUX TIOJCH.
2 DJIEKTPOMATHETH3M. 2
IToTentnan moss. BerauciieHrne MOTEHITHAIOB MICKTPUIECKUX
ToJjieH.
2 JjekTpoMaruneTusM. 3akoH bumo - CaBapa - Jlammacy 2 HHTepakTHBHOE
[TpuHIUT Cynepo3uIny. 3aHATHE
«Konkypc-
COPEBHOBAHHE)
2 djekTpoMarieru3M. JleiicTBHE MAarHUTHOTO IO H 2
MPOBOJIHUKHA C TOKOM M JBIXKYyIUecs 3apsansl. Cuiia Ammeps
Cuna Jlopenna.
2 Mexanunka. DjaeKkTpoMaraetu3m. KonrponarHas padota 2
3 . 2 3K
KoJieoanus u Boanbl. BotHOBasi onTuka. MaeansHbiin
rapMoHH4YecKuil ocumisitop. CrnoxeHne KojaeOaHui.
YpaBHEeHHE U XapaKTEPUCTUKH BOJH. DJIEKTPOMArHUTHBIE
BOJIHBI
3 KoJjie0anusi M BoJIHBL. BoJIHOBasi ONITHKA. 2
WuTepdepennus cera. UaTepdepomeTpsl.
3 KoJsie0anusi M BoJiHbl. BoJIHOBasi oNTHKA. 4 T
Hudpakmus ceera. Merton 30u @penens. udpakunonHas
pelreTka Kak CrieKTpabHBIN PUOOp.
3 Kone6anusi u BoJiHbl. BoJIHOBasi oNTHKA. 2

ITonapuzanus ceera. 3akoH Maitoca.
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Ne O0nemM,
HanmenoBanue TeMbl MHHOBanoHHAas
pasnena akaj.
U KpaTKoe Coep KaHue 3aHATHUS hopma
JUCTIATITIHBI Y4achl
3 Kose0anus u BoHbl. BoiHOBasi onTHKA. 2
Kontponbshas pabora.
4 Duzuyeckas TepMOIMHAMUKA. J/[aBieHUe ra3a ¢ TOUKU 2
3penus MKT. CBsi3b TEIOEMKOCTH C YUCIOM CTENCHEH
cB00OIBI MOJIEKYJ ra3a. [IpeoOpa3oBaHue TEIIOTHI B
Mexanndeckyto padoty. Lukin Kapao 1 ero koaddumment
MOJIE3HOTO JIEUCTBUSL. DHTPOMHUSL.
4 Du3znueckas TepMoauHamuka. Pacnpenenenne Makcsena 2
MOJIEKYJT UACABHOrO Ta3a. DKCIePUMEHTATBHOE
obocHoBaHue pacnpeneneHus Makcsemna. Pacipenenenue
Bonpiimana u 6apomerpudeckas popmyna.
5 KBanToBas ontuka. TemnoBoe u3nydeHue. 2 3K
Xapaxtepuctuku. OcHoBHbIE 3aK0HBI. Dopmyna [1nanka
5 KganroBas ontuka. Dotorddexr. dpdpext Komnrona. 2
) OCHOBBI KBAHTOBO MEXaHUKM. 2
Boansl ne bpoitns. CooTHOLIEHUE HEOTIPEAECTIEHHOCTEN.
5 OCHOBBI KBAHTOBO MeXaHUKH. 2
BonnoBas dhyHKIms, e€ GU3nIecKkuii CMBICT; CTaHAapTHBIE
YCIJIOBHSI; YCIOBHE HOPMUPOBKH. Y paBHeHue lllpenunrepa
5 OCHOBBI KBAHTOBO# MeXaHUKH. 2
OpnHOMeEpHBIE KBAHTOBO-MeXaHW4YecKkue 3a1a4un. CTymeHsb,
Gapnep.
5 OCHOBBI KBAHTOBOI MeXaHUKH. 4

OnHOMEpHbIE KBAHTOBO-MEXaHUYECKHUE 3a/1a4H.
IIpssMoyrosibHast MOTEHIMANbHAS sIMA.
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Ne O0nemM,
HanmenoBanue TeMbl MHHOBanoHHAas
paznena akaj.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JUCTIATUTAHBI 4ackl
5 OcHOBBI KBAHTOBOIf MEXaHHKH. 2
MexaHHYEeCKUI 1 MATHUTHBI MOMEHT MHOTOJIEKTPOHHOTO
aToma. 3acTpoiika 3JICKTPOHHBIX 000I0YECK.
5 OCHOBbI KBAHTOBOW ONITUKU M KBAHTOBOI MEXaHMKH. 2
KontponbsHas pabora.
6 OcHoBBI 1/1epHOiT GU3MKN ¥ PU3MKHU IJIeHMEeHTAPHBIX 2
YACTHIL
4.3.2. JlabopaTopHbIe 3aHATHS.
No O6bvem, | [Ipumedanne
HanmeHnoBanue TeMbl
pazzena aKas.
U KPaTKOE COJICPIKaHUE 3aHATHS
JUCITUTLTAHBI 4achl
1 Mexanuka. Jlexyus: «OCHOBHBIE CBeZieHHUS 00 00paboTke 2
HU3MEPEeHUI B (DU3MUECKOM MTPAKTHKYME)
1 Mexanunka. BreimonaeHne 1abopatopHoit paboTsl 1o 2
BBIUUCIICHHUIO TOTPEHTHOCTEH
1 Mexanuka. Beimonnenue 2-x 1abopaTOpHBIX paboT 1o 4
MEXaHHKE
1 Mexannka. KomtokBuym 2
2 OJIEKTPOMArHETU3M. 8
BrimonHeHue 2-X 1a00paTopHBIX paboT Mo
3JIEKTPOMArHETH3MY
OnekxtpomarueTusMm. Komnoksuym
3 Kosiebanus v BosiHbI. BOHOBAs ONITHKA. 8
BrimonHenue Tpéx mabopaTopHbIX paboT MO BOJHOBON
OIITHKE
3 KoneGanus u BosiHEL. BotHOBas onTHKa. 2
Ko10kBHyM 110 BOJTHOBOM OINTHKE
5 KBanToBas onTtuka. Beimonnenue 2-x 1abopaTopHbIX padoT 8
10 KBAHTOBOM ONTHKE U CIICKTPOCKOIIHN
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4.4. CamocTOATEIbLHAA PA00TA 00VYAIONINXCH

Ne O0newM,
pasnena [Tepedyens BOonpocoB Jyist aKaJ. dopma
JUCHHUIIIMHBI | CAMOCTOSATEIBHOIO W3yUYEHUS 4achl KOHTPOJIS
1 MexaHuka . JIBHxKeHHE TN ¢ IEPEMEHHOM Maccoi. | 8 VYcTHbIH
JIBKeHre B TOJIE TIEHTPATBHBIX CHJI. 3aKOHBI OoIIpocC

Kemnepa. CronkHoBenus ten.  Heynpyroe u
a0COJIOTHO YIPYyroe CTOJIKHOBEHHE.

2 OnekrpomaraetrsM. [IpaBuna Kupxroda. /[Bmwkenne
3apsHKEHHBIX YaCTHIl B SIEKTPUUCCKUX U MATHUTHBIX | 8 VYcTHbIid
noJisix. DPQext Xoa u ero npuMeHeHHe. onpoc

JuaMarseTuky, napaMarHeTHKH U peppoMarHeTHKH.
I'pannunble ycnoBUSA Ha HOBEPXHOCTH pasiesna ABYX

MAarHeTHKOB.

3 BosinoBas ontuka HopmanbHas u aHomManbHas 7 YcrHblid
JIUCIIEPCUH, PACCESIHUE, MOTJIOLICHUE CBETA, onpoc
MOJISIpU3aIHsl CBETa

4 ®dusnyeckas TepMOAMHAMUKA Y PaBHEHUE COCTOSIHUSA | 12 Y ceTHBIT
B TepMoinHaMuke [lepBoe Ha"amo TepMOIMHAMHUKH. ompoc

TemnoeMkocTb. YpaBHeHue Maifepa.
Uzoxopuueckuii, n3o0apuieckuii, U30TEPMUIECKUH,
aMabaTHYECKUI MPOIeCChl B HCaTbHBIX razax

5 12
KBanrtoBas ¢usuka. OmHOMEpHBIA TOTEHIINATBHBINA VYceTHbIN
ropor u 6apbep. CHeKTpbl MOJIEKYIT ompoc

6 8 VcTHBIN
dusuka sapa u diieMeHTapHbix yactuil. CiivH 1 ompoc

MarHUTHBI MOMEHT sifjpa. CBOICTBa M1 OOMEHHBII
XapakTep AnepHBIX cil. EcTrecTBeHHAs U
WCKYCCTBEHHAs PaJIMOAKTHBHOCTh. VICTOUHUKHU
PaauOAKTUBHBIX U3Ty4eHUN. Paqnon30ToNHbII
aHajan3. 3aKOHBI COXPAHECHMUS B SIIEPHBIX PEAKITUSX.

4.5. TeMbl KOHTPOJILHBIX PadoT.

Konumponvnas paboma Nel. Mexanuka. OrieKmpomMmazHemu3m.

Konmponsnas paboma Ne? . Bonnosas ontuka

Konumponvnaa paboma Ne3. OcHOBbBI KBAHTOBO# ONTHKHM M KBAHTOBON MEXaHHKH.

5. IlepeyeHb y4eOHO-METOIMYECKOr0 o0ecnedeHHUs! ISl CAMOCTOATEIbHOH PadoThl
o0y4aromuxcs M0 JMCHHUIIHHE.

15



Metoanyeckue yKazaHus Al 00y4yaroImuxcs 0 OpraHu3alii caMOCTOATEIbHON paboThI
Mo JWCIMIUIMHE, BKIIOYas IEpPeUYeHb TEM CaMOCTOSTENbHON paboThl, (OpPMBI TEKYIIEro
KOHTPOJIS 110 JMCIMIUIMHE W TPEOOBaHUS K MX BBIIOJHEHUIO Pa3MELICHbl B 3JICKTPOHHON
UH(POPMALMOHHO-00pa30BaTEIbHOM cpene CHOoI'TU(TY) Ha caifre:
http://media.technolog.edu.ru

6. @oHX OLIEHOYHBIX CPEICTB Il MPOBEAeHUS NIPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE BBINOJIHEHHE OOYYAIOUIMMCS MEPOINPHITUNH TEKYIIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (AOCTUTHYTH) MOPOTOBBI YpPOBEHb («YAOBIECTBOPUTEIHHO») OCBOCHUS
IIPEyCMOTPEHHBIX 3JIEMEHTOB KOMIIETEHLIUH.

Pe3ynpraThl NHUCUMIUIMHBI CUMUTAKOTCS JIOCTUTHYTBIMHM, €CJIM JUISI BCEX 3JIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIH YPOBEHb OCBOCHHSI KOMIIETEHIIMM Ha JAHHOM
JTare.

[TpomerxyTouHas aTTecTanus Mo AUCHUILUIMHE IPOBOAUTCS B POpME 3K3aMEHOB.

[Ipu cnauye sk3aMeHa, CTYJIEHT MOJy4daeT TPU BOIPOCA M3 MEPEUYHs BOIPOCOB, BPEMs
MOJATOTOBKU CTYJ€HTa K YCTHOMY OTBETY - A0 45 MuH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1

CpsA3b MeKIYy CHJION U MOTEeHIHATbHOI Hepruei. 'pagnenT ckanspHoii pyHKuuu.

3akon buno — Capapa — Jlanjiaca U ero npuMeHeHue K pacyéTy MATHUTHOIO MOJIA
NPSMOJIMHEIHOT0 MPOBOAHUKA € TOKOM.

BeckoHeuHasi TMJIOCKOCTH HeceT 3apsii, PABHOMEPHO pacnpeAeJeHHbIH ¢
NoBepXHOCcTHOH mIoTHOCThIO 1 MKK1/M2 Ha HeKOTOpOM pacCTOSIHMH OT ILIOCKOCTH
napajjielibHO el pacmoJio:keH Kpyr paaumycoM 10 cm. BbIYHCIMTB NOTOK BeKTOpa

HANPSI’KEHHOCTH YJIeKTPHYECKOr0 MOJIS Yepe3 ITOT KPYT.

@DOH/J OLIEHOUHBIX CPEJCTB MO AUCUMILINHE npeacTasieH B [Ipunoxenun Ne 1

PGSYJ'IBTaTI)I OCBOCHHUA JUCHUINIMHBI CUYHUTAKOTCA OOCTUIHYTBIMH, CCJIM [JIA BCEX
9JICMCHTOB KOMHeTeHHI/Iﬁ AOCTHUTHYT HOpOI‘OBBIfI YPOBCHb OCBOCHHUA KOMIICTCHUHWU HAa JAHHOM
OTaIl€ — OIICHKAa «y,)lOBJ'IGTBOpI/ITGJ'II)HO»A.
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7. llepeveHb y4eOHBIX U3IAHUH, HEO0OXO0AMMBIX 1JISI OCBOCHUS JUCIHUIIJIMHBI.

a) TIeYaTHbBIC U3TaHUS

1.

10.

11.

CagenneB,l.B. Kypc obmielt ¢pusuku : yaeOHoe nmocodue : B 4-x k. T. 1. Mexanuka / 1. B.
Cagenbes. - 5-¢ uzn., ucmp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. — 342 c. - ISBN 978-5-
8114-1207-5.

CagenneB,11.B. Kypc o6mieii pusmku : yaebHoe mocobue : B 4-X kH. T. 2 . DIeKTpU4IecTBO U
maraetusm / U. B. CaBenbes. - 5-¢ uzn., uctp. . - CII6. ; M. ; Kpacnonap : Jlans, 2011. — 342
c. -ISBN 978-5-8114-0631-9 .

CagenneB,l.B. Kypc obmielt ¢pusuku : yaebHoe mocodue : B 4-x kH. T. 3. MonekyssipHas
¢usuka u repmonunamuka/ M. B. CaBenbes. - 5-¢ uzn., ucnp. . - CII6. ; M. ; Kpacronap :
Jlanp, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenweB,l.B. Kypc o6mieii pusmuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bonmubl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ u3sf., uctp. . - CI16. ; M. ; Kpacnonap : Jlanp, 2011. — 251 ¢ .-

ISBN 978-5-8114-1210-5

Bamumes, Mapc ['minpmanoBud. Kypce o0mieii ¢pusukn : YuebHoe mocodue 1j1si By30B 110
TEXHUYECKUM HalPaBJICHUSIM MOJATOTOBKH M cnienuanbHocTsM / M. I'. Banumes, A. A.
IToB3Hep. - 2-e uzn., crep. - CIIO. ; M. ; Kpacnonap : JIans, 2010. - 573 c. : un. - (YueOHUKH
1uist By30B. CrieniuanbHast autepatypa). - ISBN 978-5-8114-0820-7

CrapoBukoB, M.M. BBenenue B 3KcrepUMEHTalbHYIO (QU3UKY : ydeOHoe mocobue/ M.U.
CrapoBukoB. - CII6.; M.; Kpacunonmap: Jlamp, 2008. - 235 c. - (Y4eOHUKH IS BY3OB.
CrennanbHast auteparypa) - ISBN 978-5-8114-0862-7

Oupranr, E.B. PykoBoAcTBO k penieHuio 3aiad no Kypcy ooiieil ¢pusuku : yaeOHoe nmocoodue
JUIS BY30B 110 TEXHUYECKHM M TEXHOJOTHYECKUM HamNpaBICHUsSM M crenuanbHocTsM/ E.B.
@upranr. - 3-e u3n., crep.. - CI16.; M.; Kpacaonap: Jlaus, 2009. - 348 c. - (YueOHUKH IS
By30B. CniennanibHas aureparypa). . - ISBN 978-5-8114-0765-1

W3ydyeHue BpalleHHs IUIOCKOCTH NOJSpHU3alMM CBeTa @ METOAMYECKHE YKa3aHHs K
nabopatopHoit padore Ne 57 / C.B. Xorynnona, B.B. brnarosemenckuii, b.b. bonotos, B.H.
CkoOeneB ; MunucrepctBo o0Opa3oBanus u Hayku Poccuiickoit ®enepauun, CaHKT-
[TerepOyprckuif  TroCymapCTBEHHBIM ~ TEXHOJOTHYECKUM  MHCTHTYT (TeXHUYECKUI
yauBepeuteT). Kadenpa obmet ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2015. — 22 c.

[IpoBepka 3akoHa Maioca : MeTOAMYECKUE yKa3aHUs K JlabopaTtopHoii padote Ne 56 / C.B.
XorynnoBa, B.B. bmarosemenckuii, b.b. Bbomoro, B.H. CkoGeneB ; MwuHuCTEpCTBO
oOpa3zoBanus u Hayku Poccuiickoit ®eneparyu, Cankr-IlerepOyprekuil rocyjapcTBEHHBIIH
TEXHOJIOTUYECKUN MHCTUTYT (TexHuueckuil yHuBepcutet). Kadenpa obmeit ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TYVY)., 2015. — 18 c.

bnarosemenckuii, B.B. HMccnenoBanue CHeKTpoOB IOTIIOIIEHHUS PAaCTBOPOB OPraHUYECKHUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunHucrepcTBO o00pa3oBaHus U Hayku Poccuiickoit
Oeneparun, Cankr-lIlerepOyprckuif  rocy1apCTBEHHBIH — TEXHOJIOTMYECKMH  MHCTUTYT
(rexnnueckuit  yHuBepcuteT). Kadenpa oOmeit ¢usuxu. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

AsepmmHa, ['.I'. M3yueHue nucnepcuu cBeTa B BellecTBE . MeToaudeckue yka3aHUs K
nabopatopuoit pabore Ne 68 /I.I. Aepmmnua, A.B. bemikos, O.I1. Illycrpona;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoin @enepanuu, Cankt-llerepOyprekumii
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14.

15.

16.

17.

18.

19.

TOCYJAPCTBEHHBIM TEXHOJOTUUYECKHH HWHCTUTYT (TeXxHHYeckuit yHuBepcuteT). Kadempa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 18 c.

HNanunpyenko, B. I'. OmnpeneneHue OTHOIIEHUS 3apsa JIEKTPOHA K €r0 Macce ¢ MOMOIIBIO
MarHeTpoHa : METOJUYECKHE yKa3aHus K JlabopaTopHoii padore Ne 33 / B. I'. JlaHunp4eHko,
JI. H. KaypoBa ; MunuctepcTtBo oOpa3oBanus u Hayku Poccuiickoit ®enepammu, CaHKT-
[lerepOyprckuif  rocyqapCTBEHHBIM ~ TEXHOJOTHYECKUM  MHCTUTYT (TeXHUYECKUI
yauBepcureT). Kapenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2014. — 21 c.

bonoros, b.b. fIBiaeHus 3J1eKTPOMAarHUTHOM MHIYKLHMHM U CaMOMHAYKIMH @ METOAUYECKHUE
ykazaHus K nmabopatopnoit padore Ne 39 / b. b. bonoros, A. B. bensikos, O. I1. Hlyctposa ;
MunucrepctBo oOpasoBanusi u Hayku Poccuiickori ®enepanun, Canxt-IlerepOyprekuit
roCyJapCTBEHHbIN TEXHOJIOIMYECKMM MHCTUTYT (TexHuueckui yHuepcureT). Kadenpa
obmeli ¢uszuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2014. — 23 c.

XKepuosoit, A.M. U3mepeHue AIUHBI CBETOBOH BOJHBI HpPU MOMOIIM AU(PPAKIIMOHHON
pEIIeTKH : METOJUYECKHe yYKa3aHus K JlabopaTopHoi pabote Ne 54 / A. U. Kepnosoii, C. B.
Hpsiuenko ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepaunu, CaHKT-
[letepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHMYECKMH  MHCTUTYT  (TEXHUYECKHIA
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. — 22 c.

HccnenoBanue rupockonuyeckoro 3¢dexra: MeTOAUYECKHE YyKa3aHus K J1abopaTOpHOM
pabore /  B.I'. [lanunbuenko, C.B. [Ipsuenko, A.M. XKepnosoii, FO.P. Pynakos;
MunucrepctBo obOpazoBanuss U Hayku Poccuiickoii ®@enepanuu, Cankt-llerepOyprekumii
TOCY/IapCTBEHHBI TEXHOJOTHYECCKHA WHCTUTYT (TeXHWUYeCKHWid yHuBepcurteT). Kadenpa
obmert ¢uszuku. — Cankt-IlerepOypr: CIIOI TU(TVY)., 2013. — 15 c.

Yubucos, A.I'. dotosnexktpuyeckuii 3hpPexT MeToauyecKkue yKa3aHus K J1abopaTOpHOM
pabore Ne 59 / A.I'. Yubucos, O.I1. lycrpoBa, B.B. Biarosemenckuii ; MHHHCTEPCTBO
oOpazoBanus u Hayku Poccuiickoii @enepaunn, Cankr-IlerepOyprekuii rocyaapcTBEHHBIH
TEXHOJIOTHYECKMM HMHCTUTYT (TexHMueckui yHuBepcuteT). Kadenpa oOmeit ¢uszuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 22 c.

Yubucos, A.I'. OnpeneneHue TOPU30HTATHLHOM COCTABJISIONICH MAarHUTHOTO TOJIA 3eMIH !
Meroanueckue ykazanus K Jaboparoproii padote Ne 31/ A.I'. Yubucos, JI.H. Kaypoga,
O.I1. [yctpoBa, B.B. ; MunuctepctBo oOpa3oBanus u Hayku Poccuiickoit denepannu,
Cankr-IlerepOyprckuif  rocyapCTBEHHBIH TEXHOJIOTMYECKMH HMHCTUTYT (TEXHHUYECKUIl
yauBepceuteT). Kadenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TVY)., 2013. — 18 c.

XotynnoBa, C.B. V3y4yeHne 3aKOHOB TEIUIOBOTO M3IIyYEHHsS] METOIWYECKHE YKa3zaHUS K
naboparoproit padore Ne 58/ C.B. Xorynnosa, B.B. bnarosemenckuii, B.H. Cxobenes ;
MunucrepcTBo oOpa3oBanust U Hayku Poccuiickoit ®enepanun, Canxt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHM MHCTHTYT (TexHuuyeckuid yHuBepcureT). Kadenpa
o0reit ¢uszukn. —  Canmkr-IlerepOypr:  CIIOI'TU(TY)., 2012. - 21 c.

XotyHuoBa, C.B. M3ydyeHue »IeKTPOCTATUYECKUX TOJEeH Ha Mozenu . Meronudeckue
yKkazaHus K abopatopHoit padore Ne21 / Xorynuosa C.B.,bnarosemienckuit B.B., Cko6enes
B.H. ; MunucrepctBo o0pa3oBanusi u Hayku Poccuiickoit ®enepauun, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJIOTHUYECKUW  UHCTHTYT (TexHUYECKUi
yauBepcureT). Kadenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2012. — 15 c.
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25.

26.

27.

28.

Bonwskenmreiin, B.C. COopHuUK 3a1a4 110 o01meMy Kypey pusuku: yded. mocooue sl TEeXH.
By30B / B.C. Bonbkenmreiin — CII0.: Kanxubrit mup, 2005. — 326¢. -- ISBN 5-86457-2357-
7

Hernad, A.A. Kypc dusuku : YueGHOe mocodue st BTy30B / A.A. [letnad, b.M. SAABopckwii.
— 10-e u3x., crep. — M.: Academia, 2015. — 720 c. . - (Boicmiee oOpazoBanue). - ISBN 978-5-
4468-2291-1

WBanos, A.Jl. Monekynspras pusuka: MeTogudeckue yka3anusi K 1abopaTopHbIM paboTam /
A.Jl. UBanoB, B.B. Kammer, B.b. Ocrames; ; MwunuctepcTBo 00pa3oBaHUs M HayKd
Poccuiickoit ®@eneparun, Cankr-lIlerepOyprckuii rocyiapCTBEHHBIH TEXHOJIOTHYECKHUNA
UHCTUTYT (TexHuuyeckuid yHuepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2005. — 49 c.

Hynnukosa, T.A. Omnpenenenue TemMreparypbl HUTH JIAaMITbl HAKAIWBAHUS | METOIUYECKUE
ykazaHus K jaboparopuoii pabore Ne23/ T.A. dyanukosa, B.b. Ocrammes ; MunuctepcTBo
oOpa3oBanus u Hayku Poccuiickoii @enepaunn, Cankt-IlerepOyprekuii rocyaapcTBEHHBIN
TEXHOJIOTUYECKU HHCTUTYT (TexHuueckud yHuBepcuteT). Kadenpa oOmeit  ¢usuku. —
Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10 c.

HynuukoBa, T.A. UnTepdepenius cBeta B TOHKUX IUIeHKax. [lomocsl paBHOW TONIIMHBIL.
Konbia HeloToHa : mMeroauueckue ykazaHus K jaboparopnoii padore / T.A. Jlyanukona,
B.b. OcrameB ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit ®@enepanuu, CaHKT-
[leTtepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKUH  WHCTUTYT  (TEXHHYECKUU
yauBepcureT). Kadpenpa odmeit ¢usuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2011. — 10
c.

HynuukoBa, T.A. U3ydyenune unTepdepeHnu cBera mpu nomomnu Ounpuszmbl Openens :
METOJIMYECKHUE YKa3aHus K yrabopaTopHoit padore No52 / T.A. ymuukosa, B.b. Ocraimes ;
MunuctepctBo obOpazoBanus u Hayku Poccuiickoit ®enepanuu, Cankr-IletepOyprekuit
TOCYJAPCTBEHHBIN TEXHOJOTUYECKUH HWHCTUTYT (TexHuueckuit yHuBepcuteT). Kadenpa
obmert ¢usuku. — Cankr-Ilerepoypr: CIIOI TU(TY)., 2011. — 14 c.

bonoroB b.b. fIBieHus 3n€KTpOMarHUTHOM WHAYKIMM M CaMOMHAYKIIUU: METOJINYECKHE
yKazaHusg K JsabopatopHoil pabore /b.b. bomoros, A. B. bemsxos O.II. llycrposa ;
MunuctepctBo oOpazoBanus u Hayku Poccuiickoit ®enepanuu, Cankt-IletepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOIMYECKHMM MHCTUTYT (TexHuueckuid yHuBepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2014. - 23 c. :

MexaHuKa MOCTYNaTENbHOIO U BpalllaTeIbHOTO ABMKEHHUS : yuebHoe nocodue / O. I1.
HlyctpoBa ,A.B. bensikos, A.Jl . IBaHOB; MMHHCTEPCTBO 00pa30BaHUs U HAYKU
Poccuiickoii @eneparun, Cankt-IlerepOyprekuii rocyjapcTBEHHbIN TEXHOIOTHYECKUHA
UHCTUTYT (TexHu4yeckuil ynusepcutet). Kadenpa odmeit ¢pusuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2018. - 29 c.

Mexanuka kojebaTebHOro JBMKEHUS : yueoHoe nocooue / Y. A. Kysnos, A.B. bensikos,;
O.I1. UlyctpoBa, A.Jl. IBaHOB ; MuHUCTEpCTBO 00pazoBaHus U HayKu Poccuiickoit
Oeneparun, Cankt-IlerepOyprekuii rocy1apcTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT
(rexnnueckuit yausepceuteT). Kadenpa obmeit ¢puzuku. — Cankr-IletepOypr:
CII6I'TU(TY)., 2018. - 22 c.
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33.

34.

35.

36.

H3ydeHnne ranpBaHomeTpa. Mcnonbs3oBaHue €ro B Ka4eCTBE aMIIEPMETPA U BOJIBTMETPA

: [Ipaktukym / b. b. Bonoros , C.B. Xorynnosa, B.B. brarosemenckuii, B.H. CkoGernes ;
MunucrepcTBo 0oOpa3oBanus U Hayku Poccuiickoit @enepannu, Cankt-IlerepOyprekuit
rOCyJapCTBEHHBIN TEXHOJIOTUYECKUN HHCTUTYT (TeXHU4Yeckuil ynusepcuteT). Kadenpa
obmeit ¢usuku. — Cankr-IlerepOypr: CIIOI TU(TY)., 2017. - 21 c.

N3yuenne cnektpa aroma Bogopoaa : Ilpaktukym / C. B. Xotynnosa, b.b. bonotos, B.B.
Bbnarosemenckuii ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoii @enepanuu, CaHkT-
[TerepOyprckuii rocyAapCTBEHHBIM TEXHOJIOTMYECKUH HHCTUTYT (TEXHUYECKUT
yauBepcuteT). Kadbenpa obmeit ¢usuku. — Cankr-Ilerepoypr: CIIGI TU(TY)., 2017. - 17 c.

HIycrposa O.I1. I'pagynpoBka monoxpomaropa : Ilpaktukym / O. I1. llyctpoBa, A. B.
benskog, A. /. IBaHoB ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit denepanuu,
Cankr-IleTepOyprckuii TOCy1apCTBEHHBIM TEXHOJIOTHYECKUN HHCTUTYT (TEXHUYCCKUN
yauBepcuteT). Kadenpa oomeit ¢usuku. — Cankr-Ilerepoypr: CIIGI' TU(TY)., 2016. - 18 c.

Hponos, N.E. Mexanuka : OcHoBHbie 3akonbl /| U.E. UpomoB. — 7-¢ usn., crep. — M. :
BMHOM. JIa6oparopus 3uanwuii, 2005. — 309 c. - ISBN 5-94774-196-2 :

Hponos, N.E. BomHossie mponecchl : OcHoBHbIe 3akonbl / U.E. Mponos. — 2-e uza., pom. —
M.: BUHOM. Jlaboparopus 3Hanwmii, 2004. — 263 c. -- ISBN 5-93208-031-0

Hponos, N.E. ®uzuka makpocuctem : OcHoBHbIe 3aKkonbl / WL.E. Uponos. — 2-e u3zn., mom. —
M.: BUHOM. JlaGopatopus 3uanuii, 2004. — 207 c.-_ ISBN 5-94774-122-9

Hponos, N.E. KBanrosas ¢usuka : OcHoBusie 3akonsl / U.E. Uponos. — 2-e u3n., nom. — M.
BMHOM. Jla6opatopus 3nanuii, 2004. — 256 c. - ISBN 5-94774-058-3

Hponos, U.E. Dnexkrpomarnetusm : OCHOBHBIE 3aKOHBI: ydeOHOe mocodue ais By3oB / MLE.
Hponos. — 5-¢ u3a. — M.: BUHOM. JlaGoparopus 3nanuii, 2006. — 319 ¢. - ISBN 5-94774-
395-7

B) 3sekTpoHHbIe yueOHbIe H3TaHUSA

1. bnarosemenckuii , B.B. M3yuenue ciekTpoB nponyckaHusi UHTEpPEPEHIMOHHBIX
U CTEKJITHHBIX cBeTOUIBTPOB : yueOHOe nmocobue / B. B. brnarosemenckuii, C. B.
XotyHuosa, b. b. bonotos ; Mununcrepctso o6pasoBanus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
(rexnuueckuil yausepcurer). Kapenpa obmelt ¢puzuxu. — Cankr-IletepOypr:
CII6I' TU(TY)., 2019.-18 c. //CTI6I TU. DnekTponHas 6ubinoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamienus: 12.03.2020).-Pexum goctyna:
JUIS 3apErMCTPUPOBAHHBIX T10JIb30BATEINIEH.

2. Xepnosoii, A.1. U3mMepeHne HAMarHUIEHHOCTH BEIIECTB METOJIOM SIZIEPHOTO
MarHuTHOTO pe3oHaHca : yueoHoe nocodue / A. U. XKepnosoii, C. B. [IpsiueHko ;
MunuctepctBo 00pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTUYECKUI MHCTUTYT (TEXHUYECKUI
yauBepcuteT). Kadenpa obmei ¢puzuxu. — Cankr-Ilerep6ypr: CIIOI TU(TY).,
2019.-22 c. //CIIOI' TU. DnexTpoHHas 6ubiaroTeka.-
URL:http://technolog.bibliotech.ru (zara oopamenus: 12.01.2020).-Pexum mgocrymna:
JUISL 3apErMCTPUPOBAHHBIX I10JIb30BATEIIEH.

3. .M3yuenHwue BpamieHus IIIOCKOCTH TOJSIPU3AIIH CBeTa : MeToanyecKue yKa3aHus K
nabopatopHoii padote Ne 57 / C.B. XoryHuoBa, B.B. binarosemenckuii, b.b.
Bbonoros, B.H. CxoGenes ; MunucrepctBo oOpa3oBaHus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprekuii rocy1apCTBEHHbIH TEXHOIOTHYECKUN HHCTUTYT
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(Texuuueckuit yauBepcuter). Kadenpa obmeli ¢usuku. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2015.-22 c. //CII6I' THU. DnexkTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxxum goctyna:
JUISL 3aperuCTPUPOBAHHBIX TOJIb30BaTEIICH.

[TpoBepka 3akoHa Maimoca : Mertoaudeckue yka3aHus K JjabopaTopHoi padote 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 (TEXHUYCCKUI
yuuBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY).,
2015.-18 c. //CII6I' TU. DnexkTpoHHas 6MOIMOTEKA. -
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2020).-Pesxxum gocryma:
JUIS 3aperuCTPUPOBAHHBIX MOJIb30BaTEIICH.

bnarosemenckuii, B.B. MccnenoBanue cCrieKTpoB MOTJIONIEHUS] pACTBOPOB
OpraHUYECKUX MOJICKYJ: MeTtoandeckue ykazanus K jaboparopHoit padote Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHnoBa; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUIECKUN MHCTUTYT (TeXHUYecKui yHuBepcuter). Kadenpa obmeit pusuxmu.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubnmoreka.-URL:http://technolog.bibliotech.ru(nata oopamenwus: 12.03.2020).-
Pexxum mocTyma: 115t 3aperucTpupOBaHHBIX MOJIH30BATENCH.

W3yueHne aucriepcuu CBeTa B BEIIECTBE : MeToanYecKne yKa3aHus K
naboparoproit padore Ne 68 /.. Apepmmna, A.B. bensikos, O.I1. IllycTposa ;
MunucrepcTBo 00pa3oBanus u Hayku Poccuiickoii @enepanum, CaHKT-
[TeTepOyprckuii rocy1apCTBEHHBIN TEXHOJIOTUYCCKHI HHCTUTYT (TEXHUYCCKHIA
yausepcuteT). Kadenpa obmeit ¢pusuku. — Cankr-Ilerepoypr: CIIGI TU(TY).,
2014.-18 c. //CIIOI' THU. DnexTpoHHas 6ubianoreka.-
URL.:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2020).-Pexxum gocrymna:
JUTSL 3apETUCTPUPOBAHHBIX TTOJIB30BaTEICH.

. Janunpuenko, B. I'. Onpenenenue oTHOIIEHUS 3apsiia JEKTPOHA K €r0 Macce C
MIOMOIIBI0 MarHeTPOHA : METOJIMYECKHE YKa3aHUs K 1abopaTtopHoii pabote Ne 33 / B.
I'. Janunsuenxo, JI. H. KaypoBa ; MunucrepctBo 00pa3oBaHus U HAyKH
Poccuiickoit @enepanuu, Cankr-IletrepOyprekuii rocy1apcTBeHHBIN
TEXHOJIOTUYECKHUM HHCTUTYT (TexHu4eckuil yausepcutet). Kadenpa obmelt puznku.
— Cankr-IlerepOypr: CIIOI' TU(TY)., 2014,-21 c. /CII6I' TU. Dnekrponnas
oubnmoteka.-URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2020).-
Pexum noctyna: ais 3aperucTpupoBaHHBIX M10JIb30BaTENEH.

bonotos, b.b. fIBneHns 3neKTpOMarHUTHOW HHIYKIIMHA U CAMOMHYKIUY :
MeTOoAMYECKHe yKa3zaHHs K JabopaTopHoit padote Ne 39 / b. b. bonoros, A. B.
benskos, O. I1. HlyctpoBa ; MunucrepctBo oOpa3zoBaHus 1 Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprckuii rocy1apCcTBEHHbIH TEXHOIOTHYECKUN HHCTUTYT
(rexnuueckuit yauepcurer). Kadenpa obmei ¢uzuxu. — Cankr-IlerepOypr:
CIIoI'TU(TY)., 2014.-23c¢. /CII6I' TU. DnekTponnas Oubanoreka.-
URL.:http://technolog.bibliotech.ru(nara o6paruenus: 12.03.2020).-Pesxxum gocryna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATENIEH.

Kepuosoii, A.W. M3mepeHne JIMHBI CBETOBOI BOJIHBI ITPH MOMOIIH AU(PpaKInOHHON
pEIIeTKH : METOJUYECKHE YKa3aHus K maboparopHoit padote Ne 54 / A. U.
XKepuosoii, C. B. [Ipsiuenko ; MunuctepcTBo o0pa3oBanus U Hayku Poccuiickoit
®enepanun, Cankt-IlerepOyprekuii rocy1apCcTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
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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.

(Texuuueckuit yauBepcuter). Kadenpa obmeli ¢usuku. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2014.-22 c. //CII6I' THU. DnexkTponHas Oubnuoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxxum gocryna:
JUISL 3aperuCTPUPOBAHHBIX TOJIb30BaTEIICH.

Uccnenoanue rupockonuueckoro addekra [Teker]: Meroanueckue yka3zaHus K
naboparopnoii padore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, FO.P.
PynakoB ; MunucrepctBo oOpa3oBanus u Hayku Poccuiickoit @enepannu, CaHkT-
[TerepOyprckuii rocyapCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYCCKUN
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas 0uOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2020).-Pesxxum goctyna:
JUISL 3aperuCTPUPOBAHHBIX TOJIb30BaTEIICH.

Uubucos, A.I'. ®orornekrpudeckuii apdext [Tekcr]| : MeToauueckue ykazaHus K
naboparopnoii padore Ne 59 / A.I'. Uubucos, O.I1. llyctposa, B.B.
bnarosemenckuii ; MunuctepcTBo oOpazoBanus U Hayku Poccuiickoit deneparum,
Cankr-IleTepOyprckuii Tocy1apCTBEHHBIA TEXHOJIOTHYECKUH HHCTUTYT
(rexauueckuii yauBepcutet). Kadenpa obmeit ¢usuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIGI TU. DnexTponHas 6ubiaroTeka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxxum goctyna:
JUIS 3aperUCTPUPOBAHHBIX TOJIH30BaTEIICH.

Uubucos, A.I'. OnpeneneHue TOPU30HTATBLHOM COCTABIISAIONICH MATHUTHOTO TTOJISI
3emiu | Meroanueckue ykazaHus K sabopatopHoii padote Ne 31/ A.I'. Unbucos,
JLH. Kaypoga, O.I1. llyctpoBa, ; MunuctepcTBo oOpazoBanus 1 Hayku Poccuiickoit
Oenepannn, Cankt-IlerepOyprckuii rocy1apcTBEHHBIN TEXHOIOTUYECKUN HHCTUTYT
(rexauueckuii yauBepcurer). Kadenpa obmeir ¢pusuku. — Cankr-IletepOypr:
CIIoI' TU(TY)., 2013.-13c. //CIIOI TU. DnextponHas 6ubauoreka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxxum goctyna:
JUIS 3aperUCTPUPOBAHHBIX TOJIh30BaTEIICH.

Xotynnosa, C.B. N3yuenue 3akoHOB TeruioBoro uanydenus [ Tekcr] : Meroamueckue
ykazaHus K naboparopHoii padore Ne 58/ C.B. Xotyniona, B.B. brnarosemnienckuti,
B.H. Cko6enes ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit ®enepanun,
Cankr-IlerepOyprckuii rocyAapCTBEHHBIH TEXHOJOTHUECKUI HHCTUTYT
(Texnuueckuit yausepcurer). Kapenpa obmelt ¢puzuxu. — Cankr-IlerepOypr:
CIIOI' TU(TY)., 2012. -20 c. //CITI6I' THU. DnekTponHas OubnuoTeka.-
URL:http://technolog.bibliotech.ru(nara o6parienus: 12.03.2020).-Pesxxum goctyna:
JUISL 3aperUCTPUPOBAHHBIX TOJIH30BaTENCH.

Xotynmosa, C.B. N3yuenue 31eKTpOCTaTHUESCKHUX TIOJICH Ha MOJICTH | MeTon4ecKue
yka3aHus K maboparopnoii pabore Ne21 / Xorynmona C.B.,bnarosemenckuii B.B.,
Ckobenes B.H. ; MunucrepctBo 06pazoBanus u Hayku Poccuiickoit @enepanun,
Cankr-IlerepOyprckuii rocyAapCTBEHHBIH TEXHOJIOTUUYECKUN HHCTUTYT
(texnuueckuil yausepcurer). Kadenpa obmelt ¢puzuxu. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2012.-15 c. //CIIGI TU. DnexTponHas 6bubiaroTeka.-
URL:http://technolog.bibliotech.ru(nara o6parenus: 12.03.2020).-Pesxum goctyna:
JUTSL 3apErUCTPUPOBAHHBIX TIOJIB30BATENCH.
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8. Hepeqenb IJICKTPOHHBIX 06pa30BaTeJIbHLIX pecypcoB, HCOGXOI[I/IMLIX AJIs1
OCBOCHMA NTUCHUIIJIMHBI.

yueOHbIi TiaH, PIT/] 1 yaeOHO-MeTOoIMYeCKue MaTepUaIb:
http://media.technolog.edu.ru

3H€KTpOHHO-6I/I6HI/IOTe‘lHHC CHUCTCMBI:

«DJeKTpOHHBIH YuTaNBHBIH 321 — bubmmoTex» https://technolog.bibliotech.ru/;

9. Meroauyeckue yKkazaHus AJ1sl 00y4al0UXCs 110 OCBOEHUIO TUCIUIIHHBI.

Bce Buapl 3anATHi no gucuuimimHe «@uU3MKa» NPOBOIATCA B COOTBETCTBUHM C
TpeboBanusimu crnenytomux CTII:

CTO CIIoI'TH 020-2011. KC YK/IB. Bunbl yueOnbix 3ansaTHil. JlabopaTopHble 3aHATHS.
OO6ume TpeGoBaHUS K OPraHU3aLMK U IIPOBEICHHUIO.

CTII CII6I'TU 040-02. KC VYK/B. Buasl yueOHbix 3ansTuil. Jlekuus. OOmue
TpeOOBaHUS;

CTO CIIoI'TU 018-2014. KC VYK/B. Bunbel yueOnbix 3anstuil. CeMuHapbsl U
npakTuyeckue 3aHaTus. Ooue TpedoBaHUsS K OpraHu3aliy U POBEICHHUIO.

CTII CIIGI'TU 048-2009. KC YK/IB. Buapl yueOnbix 3aHsaTwii. CamocCTOsTENbHAS
I1aHupyemas pabora ctyaeHToB. O0mue TpeboBaHus K OpraHu3aluy U IPOBEACHHUIO.

[InanupoBaHue BpeMeHH, HEOOXOJMMOIO0 Ha W3Y4YEHHE JAHHOM IMCUUIUIMHBI, JIy4llle
BCEr0 OCYILECTBIISITH Ha BECH CEMECTP, IIPENyCMAaTpUBas IPU 3TOM PEryJIspHOE MOBTOPEHUE
IIPOMJIEHHOI'0 MaTepuaa.

OCHOBHBIMHU YCIIOBUSIMHU NPaBWIBHONW OpraHM3aluy y4eOHOro Ipolecca /Ui CTYACHTOB
ABJISETCS:

IUIAHOBOCTh B OpraHU3aluu YueOHOH paboThl;

CepbE3HOE OTHOIIECHNE K U3YUYEHUIO MaTepHara;

IIOCTOSIHHBIM CAMOKOHTPOJIb.

Ha 3aHsATuUS CTYAEHT JOJIKEH NMPUXOJUTh, UMES 3HaHUS 10 YK€ U3YUYEHHOMY MaTepHaiy.

10. Mepeyennb MHPOPMAMOHHBIX TEXHOJIOTHA, HCIIOJIb3YEMBbIX PH OCYIIEeCTBJIEHUH
00pa30BaTeIbLHOTO MPoIlecca 1Mo JUCIUTLINHE.

10.1. UndopManoHHbIe TEXHOJIOTHH.

B yue6HOM mporecce MO JaHHOW JUCHMIIMHE IPETyCMOTPEHO HCIOJIb30BAHUE
MH(OPMaLIMOHHBIX TEXHOJIOTHH:

YTEHHE JIEKIUI C UCII0JIb30BAHUEM CIIalI-TIPE3EHTALINN;

B3auMoIeiicTBrE ¢ oOydaronumucs rnocpeactsom DHUOC..

10.2. IIporpammHuoe obecrieyenune®.
Microsoft Office (Microsoft Excel);
Gaussian09; Microsoft Visual Studio; AutoCAD;

5 B pazaeine OTO6pa)KaIOTC$I KOMIUICKTBI JIMOCH3HMOHHOI'O H CBO6OI[HO pacopocTpaHdaeMoro nporpaMMHOIro
06€CHC‘IGHI/IH, B TOM YHUCJI€ OTEYECTBECHHOI'O IPONU3BOJACTBA, HCOGXOIII/IMOFO JJIA obecreueHus JUCHUITIMHBI
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http://media.technolog.edu.ru/
https://technolog.bibliotech.ru/;

10.3. ba3pl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
bazer manubix Scopus u Web of Science.

11. MaTepHaJ’ILHO-TeXHI/I‘leCKOC o0ecneyeHHe OCBOEHHSN JAUCHUIIIMHBI B XO0/1¢

pean3anuu 06pa3oBaTebHOI MPorpaMmer’.

Kadenpa obmieit pusuku pacnonaraetT MaTepuaIbHO-TEXHUIECKOU 0a30ii,
obecIieunBaroIIeH MPOBEICHUE BCEX BUIOB 3aHATHIA. B pacropspkeHUN CTYICHTOB
UMEIOTCSI

1. - 1Be aynuTopuH IS MIPOBEICHUS CEMUHAPCKUX U TAOOPATOPHBIX 3aHITUH,
OCHAIIICHHbIE MHTEPAKTUBHBIMH JIOCKAMH;

2. -KOMIBIOTEPHBIN KJacc, cocTosmuil u3 10 KoMmbIOTEpOB ¢ BBIX0A0M B MIHTEpHET;

3. -o6opynoBaHHas gaboparopust Ui MpoBeAeHUs (PU3MUECKOTO MPAKTUKyMa

12. Oco0enHocTH OCBOCHHS JAHCUMILUIMHBLI HHBAJIHIAMH M JHIAMH C
OrpaHMYeHHBIMHU BO3MOKHOCTSMHU 3/10POBbSI.

JUis WHBaNMIOB Y JIMIl C OrPAaHUYEHHBIMU BO3MOXKHOCTAMH Yy4YeOHBIE MpOLIecC
OCYILECTBIISICTCS B COOTBETCTBHH ¢ [loyioskeHHMeM 00 opraHM3anuy y4eOHOro Iporecca s
o0ydeHHs WHBAJIUIOB W JUI[ C OrPAaHUYCHHBIMH BO3MOXXHOCTSAMHU 310poBbsi CIIGI TU(TY),
yTBEpXAEHHBIM pekTopoM 28.08.2014.

® B pasmene oroOpakaeTcs COCTAaB TOMENIEHHi, KOTOpBIE MNPEJACTABIAKT cOOOM yd4eOHBIE AYMTOPUH IS
NPOBEIEHUs Y4eOHBIX 3aHSITHI, IPEIyCMOTPEHHBIX 00pa30BaTeIbHON MPOrpaMMOH 10 AUCIUIUIMHE, OCHAIICHHBIE
000pyIOBaHUEM M TEXHUYECKUMH CPEJICTBAMH 00yUEHHUsL.
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ITpunoxenue Ne 1
K paboueii mporpamMme TUCIIATLTAHBI

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

JUCHHUILINHE «Du3nKa

1. IlepeuyeHb KOMIeTeHUMII U 3TANOB UX (OPMHUPOBAHMS.

Wnanexc
Conepxanue’ Aran GopMHUPOBAHUS®
KOMITETCHITIT Acp (bopmup
OIIK-2 Crioco0eH UCI0IIb30BaTh MaTEMATHYECKHE, PU3HUYECKHE, IIPOMEKYTOYHBIIH

(GHU3UKO-XUMHYECKUE, XUMUYECKHE METOIBI JIJIsl PEIIICHHUS
3a/1a4 MPOPEeCCHOHATBHOMN JCITeITLHOCTH.

" JKupHbiM PUPTOM BBIIENAETCA Ta YaCTh KOMIETEHIIMU, KOTOpas (POPMUPYETCA B XOJ€ U3y4EHMS JAHHOW JMCLMIUIMHBL (€CJAM KOMIETEHIUS OCBAaMBAETCSA MOJHOCTBIO, TO

(parMeHTHI HE BBIICISIOTCS).
8 Dran popMUpOBaHMs KOMIETEHIMH BbIOUpaeTcs 110 11. 2 PITJ] u ydeOHOMY IUIaHy (HAyasbHbIA — €CIIM HET NpPEANIECTBYIOIUX AUCIUILIMH, UTOTOBBIA — €CJIM HET M0CIeyIOMUX

JTUCTIHTUIAH (MM KOMIIETEHINA He popMupyercs B xone npakTuky uin [ MA), mpoMeXyTOUHBIN - BCE APYyTHE)
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Kon u HaumeHoBaHue ITokazatenu chopMUPOBAaHHOCTH Kputepuit YpoBHHU CHOPMUPOBAHHOCTH
HMHAWKATOPa TOCTHKCHUA (meckpunTOpHI) OII€HUBAaHUA (omrMcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
KOMHETeHImHI «YIOBJICTBOPUTEIHHO» «XOPOIIIO» «OTJIMYHO»
(moporoBbIit (cpenumii) (BBICOKHIA)
OTtBeThI Ha | Haer onpenencHus | [laet onpeneneHus | MpaBuabHO faet
JlaeT  ONpEIENCHUs OCHOBHBIX | BOIPOCHI Nel-16, | OCHOBHBIX (PM3MYECKUX | OCHOBHBIX (DM3MYECKHX | onpeaeneHus
(M3HUYECKUX BEIMYUH, OOBIACHSIET 23-45, 67-83, 95- BHCJ'II/I‘{I/IH C OMMOKAMH. | BEIHIUH € | ocHOBHbIX pu3n4eCKIX
96, 106-118 i | [lyTaeTcs B enMHMIAX | HETOYHOCTAMH. NMeeT | geapunn. O6bACHseT
OIK-2.5. WX CMBICJ, CIIOCOOBI M €IIMHHMIIBI —— HU3MEPCHYSL. MPEICTaBICHUE Ol yux cmbich, CnocoBbl
) E— u3mepenus (3 -1) crocobax X | yamepenms,
(U3MYECKUX 3aKOHOB n ﬁ‘;;ii?ﬁ’; HasEIBACT MpaBuabHO HasblBaeT
IIPUHIIUIIOB B CBOECU € THHHITB! H3MEPEHHS. €AVHNLbI USMEPEHNA.
npodeCcCuOHAITBHON
JIEATCIILHOCTH.
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[IpaBuiIBHO bopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBunbsHO
OCHOBHBIE  3aKOHBI  (DU3HKH,
67-83, 95-96, 119- | ocHOBHBIE  3aKOHBI | GOPMYIUPYET [TpaBuibHO
OMUCHIBAIOLINE U3UUYECKUE
= b 155 k ax3ameny (10337041 C | OCHOBHBIE  3aKOHBI | POPMYIHPYET
SABJICHUS 1 ITPOLICCCRI, omubKkamu, myraercs | Gusukd.  HaspiBaeT | OCHOBHBIE — 3aKOHBI
HaspiBaer OrpaHM4YCHHUA B 00J1acTH | OrpaHUYEHUS ¢usukn u obnactu
MIPUMEHEHHUSI 3aKOHOB, MIPUMEHEHHUS IPUMCHCHUS ux MPUMEHEHHUS.
[puBogHT IpUMEpBI 3aKOHOB. 3aKOHOB ¢ | [IpuBoguT mnpumepst
HPUIIOKEHUsS 3aKOHOB (DU3MKH B HebOMbIINMA TIpUIOAKCHNA
. HETOYHOCTSIMHU. 3aKOHOB (DM3HWKU B
MIPAKTUYECKOU JesTenbHOCTH (3 - o
) [TpuBOIUT MPUMEPHI | IPAKTHYECKON
) MPUIIOKEHUS JESITENIbHOCTH.
3aKOHOB (M3HMKH B
MPaKTUYECKOU
JIeSITEJIbHOCTH.
[IpaBunbsHO BbIOUpaeT | OTBETHI Ha Wmeer npencrasnenue | HazpiBaer ¢usnueckuit | Yetko  Gopmynupyer
(bngnquKHe 3aKOHBI, | BOIPOCHI Ne23-45, ) ¢)H3I/IquKOM 3aKOHE, | 3aKOH, HO IMyTaeTcsi B (bmnquKHﬁ 3aKOH,
OOBACHSIOIIHE nanHoe | 67-83, 107-155 k OOBACHAIONIIEM IaHHOE | €r0 (GOPMYIHUPOBKE. OOBACHSIONINI

¢usmueckoe seienue. (¥.-.1.)

IK3aMeHY.

(duzndeckoe sBICHUE.

(uznveckoe siBICHUE
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AHanu3upyer ycnoBus | OTBETHI Ha Ananusupyer AHanusupyer [TpaBuiIbHO U SICHO
MPOTEKaHUS ¢buznueckoro | Bompochl NoNel- ¢buznueckuit (husmYecKuii IPOLECe ¢ | 0OBACHSET
mporecca 51 BeIsIBIISIeT | 15,46-66,85-105 k| poriecc ¢ moMOIIbI0 HEOOMbIIMH buznyeckuit
3akoHoMepHOCTH. (Y - 1.) SK3aMEHY HaBOIAIINX HETOTHOCTAMH. nporiecc.
BOIIPOCOB.
OrtBeTH HA 3anucrIBacT
3anuceiBaeT Gpopmysibl, BOIIPOCHI hopmyisl, 3anuceIBaeT [IpaBuibHO
OINCHIBAIOLIME PU3NICCKOC SABICHUC | NoNo4()-66, 82- | onuceIBaroIne bopMyibl, 3aMMCHIBAECT
M mpouece. Permaer gusnyeckue 101.112-119 K | (U3HUECKOE SBJICHHE | ONUCHIBAIOLIME popmyibl,
3a7ja4u. 3K3aMeHy C OLIMOKaMU. ¢u3nyecKoe SBICHUE | OMUCHIBAIOIIHE
(B.-1) I[Tyraercs npu | € HEOONBIIMMH | (hU3HYECKOE
peieHuu HeroyHocTsMu. Ilpu | gaenenwue. Pemaer

(1)I/I3I/I‘IGCKI/IX 3aJa4.

peleHUH
dbuznvecKoil 3amaun
HE MOXET JIOBECTH
pelieHne /10 KOHIA.

(1)I/I3I/I‘I€CKI/IC 3aJa4di.

[Hkana ouenuBanus coorBerctByeT CTO CIIOI TU(TYVY):
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14.

15.

16.

17.

18.

1. TunoBbie KOHTPOJIbHBIE 3a]aHUS VI IPOBEAeHNS POMEKYTOYHOM aTTecTa
Mexanuka.

HpOCTpaHCTBO n BpeMs, CHCTEMBI oTcycTa. OCHOBHBIE KHMHEMAaTHYECKHE
XapaKTEPUCTUKHU KpHBOJ’IHHCﬁHOFO JABMXKCHUSA: CKOPOC YCKOPECHHUCE.

KunemaTtnka BpamaTeapbHOrO IBUKEHHUS: YIOBas CKOPOCTb M YIJIOBOE YCKOPEHHE, HX
CBSI3b C JINHEHHON CKOPOCTBIO U YCKOPEHUEM.

IlonsiTre coCTOSIHUS MEXaHHMYECKOH CUCTEMBI. 3aKOoHEI HproTOHA.

3aKoH coxpaHeHus uminyJibca. LleHTp nnepuuu.

MOMEHT UMITyJIbCa MAaTEPUATBLHON TOYKA U MOMEHT CUJIbI MEXaHUYECKOW CUCTEMBI.
MoOMEHT cuiibl. 3aKOH COXPaHEHHUS MOMEHTA CUJIbl MEXaHUUYECKOW CUCTEMBI.

Cuia, paboTa 1 noTeHIHaIbHAst SHeprusi. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHJIBI.
Pabota u kxuHEeTHYeCKast SHEPT U

3akoH COXPAaHCHUA IIOJTHOM MEXaHUYECKOM SHEPIrvuu B I10JIC MIOTCHIUAJIBbHBIX CHJIL.

. CBsI3b MEXKIY CHIION M MOTEHIMABbHOM SHeprueil. ['pagueHT ckanapHoil QyHKIUY.
. YpaBHEHME BpAILIEHUs TBEPJIOTO TEJIAa BOKPYT 3aKPEIIEHHON Oc. MOMEHT HHEpLUU.
. Moment nnepuuun. @opmyna lllreitnepa.

. [Ipunuun OTHOCUTEIBHOCTHU [Nanunes-OiHIUTEWHA. IToctynatet TEOpUU

OTHOCHUTCJIBHOCTH.

CoObiTne. CunxpoHuzauus 4acoB. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJIeHue
BpemMeHH. COKpalleHue JJIMHBI.

[Ipeobpa3zoBanus JlopeHna. PensTuBUCTCKUN MHBapUAHT-UHTEPBAT MEXKY COOBITHSIMH.
CroxxeHue CKOpOCTeH B PENIITUBUCTCKOW MEXaHHWKE. PelsITUBUCTCKHUI MMITYJIbC. 3aKOH
COXpaHEHHUs uMIyinbca. PensgtuBucrckas »dHeprus. CBs3b Maccbl U JHEPrUU.
Kunernueckas sHeprus.

3amauu k pasgeny 1

C BbIIKM OpOCHIIM KaMEHb B TOPU30HTAILHOM HarpaBiieHHH. Yepe3 2 ¢ KaMeHb yrnall Ha
3eMiit0 Ha pacctossHUM 40 M OT ocHOBaHMs BbHINKH. OINpeaenuTh HAYAIbHYIO U
KOHEYHYIO CKOPOCTh KaMHSI.

Kamensb OpocatoT moa yriom K TOpu3oHTY. Paguyc KpHUBHM3HBI TPAaeKTOPUHM B TOYKE
HaMBBICILIETO MOAbeMa paanyc KpuBu3Hel R = 10 M. Onpesenure CKOpOCTh B 3TON TOUKE

JIunelHas cCKOPOCTh TOYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 m/C. Touku,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Oimrke K OCH, UMEIOT JUHEUHYIO CKOPOCTh 2
M/C. OnpenienuTe yrioByK CKOPOCTh BPAIIEHUs TUCKA.

19. Yto0Ob1 ompenenuts KOIQGUIMEHT TpeHUs K MeXIy AEpeBSHHBIMH ITOBEPXHOCTSIMH,

20.

OpYyCOK TIOJIOXKHIIM Ha JOCKY M CTaJIX MOJHUMATh OJWH KOHEI[ JOCKH JIO T€X I0p, MOKa
OpYCOK He Hauyal 10 Hell CKOIb3UTh. JTO IPOM3OILIO MPH yrie HakjioHa nocku 45°.
Onpenenure ko3ddunueHt TpeHus?

Ha mony crout tenexka B BHUE MJIWHHOW JOCKH, CHaOXEHHOM JeTkKuMu kojiecamu. Ha
OJHOM KOHIIE IOCKH CTOHUT delloBeK. Macca denoBeka 60 xe, macca gocku 20 xe. Maccoi
KoJiec mpeHeOpeub. TpeHue BO BTyJAKax He3HaunTelbHO. C Kakol CKOPOCTHIO OyIeT
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JIBUTATBCS TEJICIKKA, €CIIM YEJIOBEK MOMAET BIOJb JOCKH CO CKOPOCTHIO (OTHOCHTEIBHO
nocku) 1 m/c?

21. IInatrdpopma B BUAE TUCKA paguycoM | m Bpamaercss o MHepUuu, aenas 606/mun. Ha
Kparo IU1aTGOpMBbl CTOUT YEJIOBEK, Macca KoToporo paBHa 80 xe. CKOJIbKO 00OPOTOB B
MUHYTY Oyner nenaTh Iuiardopma, €CIM YelOBeK meperzer B ee ueHtp? MomeHT
MHEpUUHU TIaTGopMbl paeH 120 k2. MOMEHT HHEpIMH YeloBeKa pacCUMTHIBATH KaK
JUIS MATEPHAIIBHON TOYKHU.

22. Kamens Gpomen BBepx non yriaom 60° x mosepxnoctn 3emiu. Kunerudeckas sHeprus
KaMHS B HayajdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJIBHYI0 OSHEPrUM KaMHS B  HaWBBICHIEW TOYKE €ro  TPaeKTOPHH.
ConpoTuBieHHEM BO3/1yXa MPEHEOPEYb.

23. XOoKKelHas maiida CKOJIB3UT 5 M, €CJIM TIPH OPOCKe € cOoOIIaloT HaYaJIbHYI0 CKOPOCTh
2 m/c. Kakoli myTh OHa MPOCKOJIB3UT, €CIIH € COOOIINUTh HAYaIbHYIO CKOPOCTh 4 M/c?

24. Toukwii crepxkeHb uHON 50 cm 1 maccoit 400 2 BpamaeTcsi ¢ yriIOBEIM YCKOPEHUEM 3
¢ 2 BOKpYT OCH, NPOXOJSIIE depe3 cepeprHy CTepKHS MepIeHNKYISIPHO K ero JTHHE.
Onpenenuth BpalarOIui MOMEHT.

25. Haiitu paboTy moasema Tpy3a MO HAKJIOHHOW IIOCKOCTH, eciau macca rpysza 100kr,
JUTMHA HAKJIOHHOM Tmockoctn 2 M, yron HakinoHa 30°, kosddumuent tpenus 0.1 u rpys3
JBIDKETCS ¢ yeKopeHueM 1 m/c2.

26. Ban maccoit 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K uunmHapudeckon
MOBEPXHOCTU BaJla MpUXKaJIW TOPMO3HYIO KoJIoAKy ¢ cuioi 40 H u uepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTsb K03(pPUIUEHT TpeHuUS.

27. Kunetnueckass »HEprusi BpallalOLIErocs TBepAoro Tena. JlJIMHA TOHKOIO MPsSMOTO
crepxHs 60 cm, a macca 100 2. OnpenenuTb MOMEHT MHEPLUU CTEPHKHS OTHOCUTEIBHO
ocH, NEPIEHAUKYIIAPHON K €ro JUIMHE U NPOXOJAIIel Yepe3 TOUKY CTEePKHS, yAaIeHHYIO
Ha 20 cm OT OIHOIO U3 €ro KOHIIOB.

28. IIpenronokum, 9To Mbl MOKEM H3MEPHUTH JIUHY CTepXkHsS ¢ ToYHOCThIO 0,1MkM. [Ipu
KaKOl OTHOCHUTEJIbHOM CKOPOCTH JBYX MHEPIHUAIBHBIX CHCTEM OTCUYETa MOXKHO OBLIO OBl
OOHapyX HUTh PEIATUBUCTCKOE COKpAllleHWEe JJIMHBI CTEp)KHs, COOCTBEHHas JIMHA
KOTOporo paBHa 1 m?

29. B naGopaTopHOii cucTeMe oTcueTa MHU-MEe30H C MOMEHTA POXJICHHS 0 MOMEHTa pacrajia
nposieren paccrosHue 75 M. Ckopocte mnu-me3oHa paBHa 0,995 c. Onpenenuth
coOCTBEHHOE BpeMs >KU3HHM Nu-me30Ha. [lonHas sHeprus tena Bozpocna Ha 1 JIxk. Kak
IIPU 3TOM U3MEHMTCS Macca Tena?

Paznea 2 .JjekTpoMarueTusm.

30. Dnexrpuueckuii 3apsa. BzammopeiictBue 3apsnoB. 3akoH Kynona. 3akoH cOXpaHEHUs
AIIEKTPHUYECKOTO 3apsizia.

31. Dnekrpudueckoe noje. Hampsyk€HHOCTH JEKTPUYECKOTO MOoJst W moTeHman. [IpuHiwm
CYNEPHO3UIIUU TTOJIEH.

32.PaboTa cHJI SJEKTPOCTATHUECKOTO TIIONIsI TpPH TEepeMelmieHun 3apsga. LupKynsmws
BEKTOpa HANPSHKEHHOCTH O3JEKTPOCTaTHUECKOro Toist. [loTeHIManbHBIA —XapakTep
ANIEKTPOCTATUIECKOTO MOJIS.

33.TloTok BekTOpa HANMpPsHKEHHOCTH JJIeKTpocTarndeckoro mnois. Teopema [aycca mis
ANIEKTPOCTATUYECKOTO TIOJISI B BAKYyME.
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34.Ilpumenenne TeopeMbl laycca K pacu€Ty »JJIEKTPHUECKHX TMOJIeH 3apspKEHHBIX
IUIOCKOCTH, LMJIMHApPA, c(hepbl, 1apa.

35. IlpoBogHMKH B 35eKTprueckoM mode. Ilose BHyTpH U y TOBEPXHOCTH POBOAHHKA.

36. DHeprusi CUCTEMbl HEMOABMIKHBIX 3apsA0oB. DHEPrus 3apsuKeHHOIO IPOBOJHUKA U
KOHJIeHCAaTopa. JHEpruss M OO0bEMHAS IUIOTHOCTh SHEPTHH DJICKTPUYECKOTO TOJISL.
OHeprus NoJIIPU30BaHHOIO JUIIEKTPUKA.

37. Onexktpuueckuii Tok. Cuma Toka. [I1OTHOCTH TOKa. VYCIOBHS CYIIECTBOBaHHSA
IIOCTOSTHHOT'O TOKa.

38. O600mEnHbIi 3akoH OMa B HHTErpasibHOM (hopMme. PasHOCTH MOTEHINANIOB, HANIPSHKEHUE,
OJ1C. 3akon Ixoyns — Jlenna.

39. MarnutHoe none. MHAYKIIUS MarHUTHOTO MOJIsl. 3aKOH AMmIepa.

40.3akon buo — CaBapa — Jlammaca M ero NpMMEHEHHE K pPacuyéTy MarHUTHOTO TIOJIS
HPSIMOJIMHEHHOTO TPOBOJHUKA C TOKOM.

41. MarHuTHOE 110Jie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

42. BuxpeBoii XxapakTep MAarHUTHOTO MOJsl. 3aKOH MOJHOTO ToKa (LMPKYJISIHS BEKTOpa
MarHUTHON UHIIYKIUH).

43. JleficTBi€ MarHWTHOTO TOJs Ha ABwkKymmiics 3apsa. Cuma Jlopenna. [IBrkeHue
3apsHKEHHBIX YaCTHIl B MATHUTHOM IIOJIE.

44. MaruutHbli notok. Teopema ['aycca 118 MarHUTHOTO MOJIS.

45, SIBneHue 3JEKTPOMAarHUTHOW HMHAYKuMU. 3akoH Papajes (3aKOH 3JIEKTPOMArHUTHOMN
uHaykuuu). 3akoH Jlenma. SBnenue camoumHAykuuu. MHIYKTUBHOCTH. 3aKoH
CaMOMHIyKLIMH.

46. DHEprusi CUCTEMBI ITPOBOJHUKOB ¢ TOKOM. OOBEMHAS TUIOTHOCTh SHEPTUH MAarHUTHOTO
OIS

47.3aK0H MOJHOrO TOKa JJIi MarHUTHOrO MoJjs B BemecTBe. HanpsykEHHOCTP MarHUTHOTO
OIS

48. YpaBHeHns MakcBeinia uis 3JIEKTPOMAarHUTHOTO 1oJisi. TOK cMeleHusl.

3anaum Kk pasuaeiy 2

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

50. Kako#i mmyTh MO CHJIOBOUW JIMHUHM JO TIOJTHOW OCTAaHOBKH NPOXOJHUT a-9acTHUIlA B
OJHOPOJTHOM TOPMO3AIIEM Tojie ¢ HanpspkeHHocThio 2000 kB/M, ecnu HawanbHast
ckopocTb ee 20000 km/c? Macca yacTHUIIbI 6,4 10" «r, 3apsan 3,2 10 19 K.

51. CBs3p MeXIy HaNpsOKEHHOCTBIO TMOJS M moTeHnuanoMm. ['padudueckoe nzobOpakeHue
AIIEKTPUYECKOTO TOJsI C IOMOIIBI0O CHJIOBBIX JIMHMUH M 3KBUIOTEHIMAJIbHBIX
noBepxHocTed. OnpenenuTe pa3HOCTh NOTEHLIUANOB Mex 1y Toukamu (-1, 0,0) u (1,0,0),
€CITM HAMPSHDKEHHOCTD dJIEKTpHueckoro moiist E=2i+4j+3K.

52. ToHKUIl CTEepKEHb COTHYT B NOJYKOJblO. CTepKeHb 3apspkeH ¢  JIMHEWHOU
mroTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuInTh, YTOOBI IepeHecTH 3apsij 1
HKI1 13 nienTpa Kosbia B 06CKOHEYHOCTh

53. BbIUUCAUTD SJEKTPUUECKUNA MOMEHT AUMOJs, eciau ero 3apsan 10 uKo, miedo 0,5¢Mm.

54. beckoHe4Has MIOCKOCTh HECET 3apsiji, PABHOMEPHO PaCHpPEIEICHHbIN ¢ MOBEPXHOCTHOM
miotHocThi0 1 MKKi/mM% Ha HEKOTOPOM pacCTOSHHM OT IUIOCKOCTH MapajulelbHO eif
pacnoyiokeH Kpyr paauycom 10 cm. BpluMcIuTh MOTOK BEKTOpa HANPSHKEHHOCTH
ANEKTPUYECKOTO IOJIS YEPE3 ITOT KPYT.
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Ha oTpe3ke TOHKOTo mpsiMOro MpOBOJIHUKA PABHOMEPHO pacIpeesieH 3apsil ¢ JIUHEHHON
mwiotaocteio 7 = 10710 Ku/cm. BBIYMCINTD TOTEHIHAN, CO3MaBAEMBIH THM 3aps/ioM B
TOUYKE, PACIIOJIOKEHHOM HAa OCH IPOBOJHHMKA M YAAJEHHOW OT OJMXKailllero KoHIa
OTpe3Ka Ha pacCcTOsHUE, paBHOE JUIMHE ATOI0 OTpPE3Ka.

Ornpenenuth IJIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHMKE anuHOM 10M, eciau mpoBon
HaXOJUTCs 10 HanpsbkeHneM 6 B. ¥V nenbHoe conpoTusieHue xene3a 98 HOM M.

Tok B nenu 6arapeun, 9JIC koropoii 30 B, paBen 3 A. HanpsokeHue Ha 3axuMax OaTapen
18 B. Haiiqute conmpoTHBIIEHHE BHEIIHEH YacTH LEMW U BHYTPEHHEE COMPOTHUBIICHUE
Oarapeu.

IMpoBomuuk mmuuaoit | = 20 cm ¢ maccoit m = 2 2, MOABEUICHHBIN TOPHU30HTAIBHO Ha
TOHKUX IPOBOJIOYKAX, HAXOJUTCS B OJHOPOJHOM MArHHUTHOM IIOJI€, CHUJIOBBIC JIMHUU
KOTOpPOTO HAMpaBJICHBl BEPTHKAIBHO BBepX. [Ipy MpPOXO0XKIACHUU IO MPOBOJHUKY TOKA
cunoiri | = 0,3 4 oH OTKIOHWICS TakK, YTO IMPOBOJOYKH OOpazoBanu yroa o =17° ¢
BEepTUKAIBIO. HallTh MHAYKIIMIO MAarHUTHOTO TOJIA.

beckoHewHO JUIMHHBINA MPOBOJ 00pa3yeT KpyroBOW BHTOK, KacaTeJIbHBIA K mpoBoxdy. I1o
npoBoay uaer Tok cuiaoi | = 5 4. Halitu paguyc BHUTKa, €ClM HaIlpsHKEHHOCTD
MarHUTHOTO TOJIA B IieHNpe BuTka H = 41 A/m.

Kakoii Bpamaronii MOMEHT JACHCTBYeT Ha paMKy ¢ TOokoM cwiod | = 2 A mpu
IIOMEIIEHUH €€ B OJHOPOJHOE MarHuTHoe mnoiyie ¢ uuaykuue B = 0,2 77, ecnu pamka
comepxut N = 30 BuTkoB muomazasio S = 10 cu?, a II0CKOCTh paMKn 00pasyeT yron =
60° ¢ nuHUAMH 110J?

BbruncnuTh HUPKYNAIMIO BEKTOpa MHAYKIMU BIOJIb KOHTYpPA, OXBaTHIBAIOIIETO TOKHU
11=5 A, ;=75 A, Tekymue B OJHOM HampaBjeHuu, U Tok I3=10 A, Tekyuwuii B
MIPOTUBOIIOJI0KHOM HaIlpaBJICHUH.

3apsiKeHHAs YaCTHIIA IBUKETCS B MATHUTHOM T10JI€ [0 OKPY>KHOCTH CO CKOPOCThIO U = 1
Mwm/c. Vanykuus marautHoro nonsg B = 0,3 7, paauyc okpyxaoctd R = 4 cu. Hailtu
3apsJl YaCTHLbI, eciu ee KuHeThueckas sHeprust W= 12 xaB.

3apspKeHHasi YaCTHLA ABMXKETCS B MAarHUTHOM TI0JIE€ IO OKPY>KHOCTHU CO CKOPOCThIO U = 1
Mwm/c. Uapykuust marautHoro noiist B = 0,3 77, paguyc okpyxkHoctd R = 4 cm. Haiitu
3aps] YacTHLbl, ecli ee KuHerndeckast sHeprus W= 12 xaB.

Paszneua 3. Kosie0anus u BosiHbI. BostTHOBast onmTuka.

W neanbHbI rapMOHUYECKUH OCHMIIIATOP. Y paBHEHHE UI€ATBHOTO OCIMIUIATOPA U €T0
pemienue. AMIUIMTY1a, 4acToTa U (aza koiebanus. KommiiekcHas popma npencraBieHus
rapMOHUYECKUX KOJIeOaHU.

BektopHoe onucaHue CII0KEeHUs KOJIeOaHMA.

[Tpumeps! KoaeOaTeNbHBIX IBMKEHUHN pa3IMyHON pU3NUECKON MPUPOIBI.

DHeprus KojaebaHuit

CBoOosiHbIE 3aTyxarolue KojaeOaHus OCIMIUIATOpa ¢ HOTepSIMU. BrIHyK1eHHbIE
KoJie0aHusl.

Bosnel. OOpa3oBanue u pacnpocTpaHeHue BoJH. IIpomosibHbIe M MONepeyHble BOJHBI.
@poHT BOJHBI, BOJHOBAas MOBEPXHOCTh. J[TMHA BOIHBI M CKOPOCTH PACIPOCTPAHEHHUS
BOJIH.

VYpaBHeHuUs TIIOCKOH U ceprdeckoit Oerymux BoH. BomHoBOE uncio.

CBoiicTBa 3J€KTPOMAarHUTHBIX BOJH. CKOPOCTb PacHpOCTPaHEHUS 3JIEKTPOMArHUTHBIX
BOJIH. M31mydeHne 3I1eKTpOMarHuTHBIX BOJTH.

DOHeprust MeKTPOMarHuTHBIX BOJH. O0bEMHAs IIOTHOCTh SHEPTHU 3JIEKTPOMATrHUTHOTO
nonst. Bekrop YMoBa — [loliHTHHTa.
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DJNeKTpOMarHuTHas MpHUpoJa CBETOBbIX BOJH. I[lpuOimkeHuss reoMeTpuyecKou,
BOJTHOBOW M KBaHTOBOM OITHKH.

WuTepdepeHiysi CBETOBBIX BOJH. YCJIOBUS Ul HAOMIOJACHUS U CIIOCOOBI peain3aluu
(meron FOura, 6unpusma @penenst) OnTudeckas pa3HOCTb X0Ja. Y CIOBUS MAaKCUMYMOB
U MUHUMYMOB uHTepdepenuun. Murepdepenys B TOHKUX IuieHKax. [lonocsl paBHOI
TOJILIMHBl M TOJOCH paBHOro HakiioHa. [Ipumenenue unTepdepenuuu. Judpaxuus
cgeta. [lpunmun [oitrenca-®penens. Judpakuns @penens u Opaynrodepa?

Meron 30 ®penens. udpakuus OpeHens Ha KpPYrjaoM OTBEPCTHHM W JIUCKE.
Hudpakumonnas pemerka. [IpuMmeHneHne ee B KadyecTBe crekTpomerpa. Jlucmepcus u
pazpematoias cuia. [louarue o romorpaduu.

[Nonsipusanust cBeTOBBIX BOJH. Buapl momspuzanmu. Crenenp nosspusanui. CrocoOs
MOJIy4eHUs noJigspu3anuu ceeta. [lonspuzanus npu orpaxkennu. 3akoH bprocrepa.
JIBonHOe nydenpenomiienue. [lonsgpusanus ceera npyu JBOMHOM JIY4ETIPEIOMICHUN
[Tonspuzanuonusie npusmel. [lonsipounpl. 3akon Maoca.

Pacnipoctpanenue cBera B BeuiecTBe. HopmanbHass W aHOMalbHas JUCHEPCHUS.
DJIEKTPOHHAsA TEOPHSI TUCIIEPCUN.

[Tornomenue cBera B BemecTBe. 3akoH byrepa-JlamOepra-bepa. OcobeHHOCTH
MOTJIOIICHUS B Pa3pPEKEHHBIX T'a3aX U CIUIOLIHBIX Cpeax.

Paccesinne cBera BeniectBoM. PaneeBckoe paccesiHre. MoJIEKYIISIPHOE pacCcesiHUeE.

3apaum k pasgeay 3

Touka coBepiiacT rapMOHUYECKHE KOJeOaHUs, ypaBHEHHE KOTOPBIX UMEET B X = A Sin
ot, rae A=5 cM, ®=2 ¢~ 1.Haiitu MoMeHT BpemeHu (6rmmxaifimuii Kk Hauamy oTcyera), B
KOTOpBI moTeHIManbHas sueprus Touku 17 =10 * JIx, a Bo3pacraromas cuna F= +5-10~
3 H. Onpenenuts Takxke (aszy KonebaHmii B STOT MOMEHT BPEMEHH.

Touka coBepiiaeT rapMOHUYECKHE KojeOaHus. B HEKOTOpbIii MOMEHT BpeMEH!
CMelIeHne TOYKH X = 5 ¢M, CKopocTh ee v = 20 cM/c 1 yckopenue a = -80 cm/c 2. Haiftu
[UKJIMYECKYIO YaCTOTYy U MepHo/ Koiebanui, pazy konebaHmii B paccMaTprBaeMblit
MOMEHT BPEMEHHU U aMIUTHTYLy KOJICOaHHA.

JIBa TapMOHMYECKMX KOJieOaHUs, HANpaBIEHHBIX MO OJHON MpPsIMOH, HMEIOIUX

OJIMHAKOBbIE AMIUIMTYABl U TIEPUOMBI, CKIAABIBAIOTCA B OIHO KolieOaHHE TOM ke
amrunTyabl. Halitu pasHocTh (a3 ckiagpiBaeMbIX KOIeOaHUH.

OnpenenuTs CKOPOCTb PACHpOCTPAHEHUS BOJIH B YNPYrod cpene, eciau pa3HocTh (a3
KoNneOaHuii ByX TOYEK CpeIbl, OTCTOSMMUX APYr oT apyra Ha 10 cwm, pasaa 60° wu
yacToTa Kosiebanuit 25 ['y.

JlaHbI XapaKTEPUCTUKH JIBYX KOJI€OATEIbHBIX JBMKEHUN MaTepuanbHOM Touku: T1=T2=8
¢, A1=A2=5 cm. PazHocTh (a3 mexy aTuMu Kosiebanusmu nu/4. HauanbHast dasza
OJIHOTO M3 HUX paBHA HYJNIO. 3alHUIINTE YpaBHEHHE PE3YIbTUPYIONIEro KoeOaHusl.
[TocTpoliTe BEKTOPHYIO JUArpaMMy CIOKEHHUS.

JlaHbI XapaKTEPUCTUKH JIBYX KOJICOATEIbHBIX ABMKEHUN MaTepruanbHO Touku: T1=T2=8
¢, A1=A2=5 cMm. Pa3nocts a3 mexny sTumMu Konebanusmu /4. HauanbHas daza
OJTHOTO U3 HUX paBHA HYJO. 3alUIINTE YpaBHEHHE PE3YyIbTUPYIOLIETO KOIeOaHUs.
ITocTpoliTe BEKTOPHYIO JUArpaMMy CIOKEHHS.

Haiitu cMmemeHne OT TONOKEHUST PABHOBECUS TOYKH, OTCTOSIIEA OT HCTOYHUKA

KojeOaHui Ha pacCTOSHUU 52/1/12, it MomeHTta t=T/6. Ammuryna koneOaHus
A=0.05 m.
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IInockast 37€KTpOMarHuTHas BOJIHA PACIIPOCTPAHSETCS B BAKyyMe. AMIUIUTY1a
HAIpPSDKEHHOCTH AJIEKTPUYECKOT0 oSt BOJIHBI Em = 50 mB/u. Haiitn ammutyny
HaIPSKEHHOCTU MarHUTHOI'O IOJIS.

B onHopomHoil wu30TpomHOM cpene ¢ £ = 3 m g =1 pacnpocTpaHseTcs IIOCKas
3JIEKTPOMArHuTHas BOJIHA. AMIUIUTY/1a HAIPSHYKEHHOCTHU AJIEKTPUUECKOTO MOJIS BOJIHBI £y
= 10 B/m. HaiiTu amMmmuTyny HanpspkKeHHOCTH MAarHHUTHOTO TOJst U ()a30BYHO CKOPOCTh
BOJIHBI

B ompite MOHra Ha myrn ogHOrOo W3 UWHTEP(EPUPYIONIMX JIydeld IOMenaiach
NEPIECHIUKYIIPHO 3TOMY JIy4y TOHKAasl CTEKJIIHHAS IUIACTHHKA C MTOKA3aTeleM TOMIICHUS
n = 1,5, BcleaCTBUE 4YEro LEHTpaJbHAs CBETJas I10J0Ca CMELAach B IOJIOXKEHUE,
MEepBOHAYAJILHO 3aHUMAaeMOe IATOM CBETJION MOJIOCOH (HE cuuTas IEeHTpaIbHOM). JlmmHa
BOJIHBI nasatoniero ceera A = 0,5 mxm. Onpenenuts ToMMUHY d TUIACTHHKH.

.Ha TOJICTYIO CTCKIIIHHYIO IINTACTUHKY HaHCCCH TOHKHM CJIOH IIpo3pavyHoro BEHIECTBa C

nokasareneMm mnpeiaowseHus n = 1.3. [lnacTuHka ocBemleHa MapayieabHBIM ITy4YKOM
MOHOXPOMAaTHUYECKOTO CBETa C JUIMHOM BOJMHBI A = 640 mm, mamaromuM Ha MJIACTUHKY
HOpMabHO. Kakylo MUHHMalbHYIO TOMIIUHY Omin JODKEH HMETh CIIOH, YTOOBI
OTpa)KEHHBIH ITyYOK MMEJI HANMEHBIIYIO SIPKOCTH?

Hlupuna wuHTEepdEepeHIMOHHOW TONOoCkl. Ha MBUIBHYIO TUICHKY C ITOKa3aTesieM
npeirowiieHuss n = 1.3, HaxXomAUIyIOCsS B BO3/AyXe, MaJaeT HOPMAIbHO ITYYOK Jydeu
Oemnoro cBera. Ilpu kakoii HauMmeHbLICH TOMMMHE Omin MJICHKH OTPaKCHHBIA CBET C
mmHo BomHBI A = 0,55 mxm OKaxeTcs MakCHUMajdbHO YCHWJICHHBIM B pE3ylIbTaTe
uHTepdepeHun?

Ha nuadparmy c kpyrisiM otBepctieM jauametpoM d = 4 wm namaer HOPMajbHO
napajieNIbHBIA My4OK JIydeli MOHOXPOMATHUYECKOTO CBETa C JIMHOW BOMHBI A=0,5mKMm.
Touka HaOJIOJCHUS HAXOJMTCS HAa OCH OTBEpCTHs Ha pacctostHuu b = 1 m oT Hero.
Ckonbko 30H Kk @penens ykinaapiBaeTcs B oTBepcTuu? TeMHOE WM CBETee IMSITHO
HOJYYUTCS B LEHTpe MU(PAKIMOHHON KapTHHBI, €CIIM B MECTE HAOIIOACHUH TOMECTUTh
9KpaHn?

Ha nudpakunonnyo pemeTky najaeT HOpMajJbHO MOHOXPOMATUYECKUHN CBET C JTMHON
BOJIHBI A = 410 nm. Yron A@ Mexny HalpaBIeHUSIMU HA MAaKCUMYMBbI TIEPBOTO U BTOPOTO
nopsiaikoB  paBeH 2°21'. OnpenenuTs YWCIO 7  IITPUXOB HA E€IUHULY JJIUHBI
TU(GPaKIMOHHON PELIeTKH.

Ha nudpakunonnyo pemierky, cogepxaityto n = 400 mrpuxos Ha | mm, nagaer
HOpPMaJIbHO MOHOXPOMaTHYECKHH cBeT ¢ AnuHON BoJHbI A = 0,6 mxm. Haiitu oOmiee
yucao N audpakimoHHBIX MAKCUMYMOB, KOTOPBIE JIaeT 3Ta pemerka. OnpeaenuTs yroi
@ nudpakiun, COOTBETCTBYIOLIUI MOCIEIHEMY MAKCUMYMY.

Kakoii Haumenb1Iei pa3peratonieil cunoi R gomkHa o01anate AUPpPaKIMOHHAS
perieTka, YTo0bI C €€ MOMOIIBI0 MOKHO ObUIO pa3peluTh JBE CIEKTPaIbHbIE TUHUI
Kanus ¢ AmuHaMu BosH A1 = 578 nm u A2 = 580 nu? Kakoe Hanmensinee gucio N
HITPUXOB JJOJDKHA UMETh 3Ta PelleTKa, 4YTOObI pa3pelieHne ObljI0 BOZMOKHO B CIIEKTpPE
BTOPOTO nopsiaka?

Crenens noasipu3aivy P 4aCTUYHO MOJISIPU30BAaHHOTO cBeTa cocrasiseT 0,75.
OnpenenuTb OTHOUIEHNE MAaKCUMAJIbHOM HHTEHCUBHOCTHU Imax CBETa, MPOITYCKaeMOro
aHaJIN3aTOPOM, K MUHUMAITBHOM |mix.

Yron o Mmexay MII0CKOCTSIMU IIPOITYCKAaHMS MOJISIpU3aTopoB paseH 50°. EcTecTBeHHBIN
CBET, TPOXO/ISI Uepe3 TaKylo CHUCTeMY, ociiadisieTcs B n = 8 pas. [Ipenebperas morepeit
CBeTa MPH OTPAKCHUH, ONPEICTUTh Kod(PGHIHEHT K morioneHus cBera B OISIPOUIax.
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100. Yron bprocrepa &g pu MaieHUM CBETa U3 BO3yXa Ha KPUCTAILII KAMEHHOW COJIU
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ’TOM KpUCTAJLIE.

101. KoadduruenT normomennuss HEKOTOPOTo BEIISCTBA JIJIT MOHOXPOMATHYECKOTO
CcBeTa onpeieeHHoM aiHE! Bonub ¢ = 0,1 ¢y L. OnpeenuTh TONIMHY X BEIIECTBa,
KOTOpasi HeoOXoauMa JiTs ociadiieHus cBera B K = 2 pasa. [lotepu Ha oTpakeHHe cBeTa
HE YUUTHIBATh.

Pazngen 4 .TepmoagunaMuka U MoJieKyJIsipHas pusuka

102. N3oxopuieckuii, 1300apuuecKuii, U30TePMUIECKUN, aqnabaTHUECKUIl TPOLIECCHI
B UJIeNIbHBIX Ta3ax. [IpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO paboTy.

103. BuyTpenHss sHeprus Tena. BHyTpeHHss SHEprus U1ealbHOIO rasa.
TemnoemkocTs. TemioeMKocTbh TBEpAbIX Te. 3aKkoH [rononra u Iltu.

104. OOpatumbie U HeoOpaTuMble TMpouecchl. [lepBoe Hadano TEPMOAMHAMHKHU.
TermoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamMuyeckoe  paBHOBecMe W Temmeparypa. HyneBoe  Hayano
TEPMOJIMHAMUKH. DMIHPUYECKasi TeMIlepaTypHas mkaia. KBazucratnueckue mporecchl.
YpaBHEHHE COCTOSIHUSA B TEPMOJMHAMHUKE.

106. O6parumbie U HEOOpaTUMBbIE Mpolecchl. Bropoe Havyano TepmoanHamMuku. [y
Kapno. Dutponus.

107. JaBnenue rasa ¢ touku 3peHus MKT. CBsi3p TEMI0EMKOCTH C YHCIOM CTEIEHEH
cBO0OOBI MOJIEKYII T'a3a.

108. Makpo- u  MuKpococTosiHUS.  CTaTUCTUYECKMH BeC U BEPOATHOCTD
MakpococTossHus. Pa3z0BO€ MPOCTPAHCTBO.

109. Pacnpenenenne MaxkcBemia Mosiekyn ujeanbHOro ra3a. HamOoisiee BeposTHas,

CpedHsisl U CpeAHEKBAJIpaTU4Has CKOPOCTH. OKCIEpUMEHTalIbHOE O00OCHOBaHME
pacnpenenenus Makcgesa.

110. Pacnpenenenue bonbiimana u 6apomerpuueckas popmyia.

111. YUucno CTONKHOBEHUN M JIJIMHA CBOOOJHOTO MpoOera MoJeKys UAeabHOTO Tasa.
OMmnupudeckue ypaBHeHHMs mnepeHoca: Puka, Pypre u HbproToHa. Penmakcamms x
COCTOSIHUIO paBHOBecHs. CpeHee YHCI0 CTOIKHOBEHUH

3anaum k pasneny 4

112. Omun rpamMMm renust Obl Harper Ha 100°C mpu MOCTOSHHOM JIaBJICHHH.
OnpenenuTb KOJWYECTBO TEIUIOTHI, IepelaHHOe Ta3y, padoTy paclIUpeHus u
NpUpalieHne BHyTPEHHEH SHEepTHH ra3a.

113. VYraekucnelii ra3 pacumpsieTcs Ipu MOCTOSHHOM jaaBieHud. OmnpenenuTts padboTy
pacIIupeHus, eciu Tasy nepeaaso 4,2-10° /i Tenmotsr.

114. I"a3, 3anuMaBimii 06bem 11 2 mox gasnenueM 10° I1a Gbl1 H300apuyecKy HarpeT
ot 20°C 10 100°C. Onpenenuts paboTy pacIIupeHus.

115. B 6amione emkocthio 24 1 HaxonuTcs Bogopon mpu temmeparype 15°C. Ilocne
TOTO KaK 9acTh BOAOPO/A H3PACXOI0BANH, AABIEHNE B Oa/IoHe MoHM3MIockh Ha 4-10%71a.
Kaxkoe xonmmuecTBO Boopoaa ObUIO U3PacX010BaHO?

116. HaiiTu w3MeHeHHe SHTPONUHU MPU H300aPHUECKOM pacHIUpeHuu 4 2 a3oTa OT
00Béma 5 1 1o 00BéMma 9 .
117. Onpenenuth TeMIEpaTypy rasa, €clid CpeaHsisi KUHETHUYeCKas DSHeprus

MOCTYNATEIbHOTO ABUKEHUS €r0 MOJIEKYII 1,6-10°1° Joic.
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118. Kakas 1onst MoJjieKys Kucinopoa o6aaiaeT CKOPOCTIMHE, JISKAIMMU B HHTEpBaJe
ot 910 10 911 m/cex, ecniu Temnepatypa raza 400°K?

119. B kabune Bepronera GapomeTp mokasbiBaeT 675 mm pm.cm. Ha kakod BeIcOTE
JETUT BEPTOJIET, €CIM Ha B3JIETHOW IUIomagke OapoMeTp nokasbiBan 750 mm pm. cm.?
TemnepaTypy BO3/lyXa CUMTAaTh HEU3MEHHOM U paBHOU 17°C.

Paszpnen S. KBanToBas pusuka

120. TennoBoe n3nyyenue u MoMuHecueHIHs. CrieKTpaibHbIe XapaKTEPUCTHKI
TETUIOBOTO U3nydeHus. 3akonbl Kupxroda, Credana-bonpiiMana 1 3aK0H CMEIICHHS
Buna. A6contoTHO YepHOE Telo.

121. ®dopwmyna Penes-J/»xuHca n «yapTpaduoneroBas karactpoday. ['unoresa
kBaHTOB. ®opmyina [Inanka. KBaHToBOE 00BsCHEHUE 3aKOHOB TEIJIOBOI'O U3YUYEHHUSI.
KopryckynsspHO-BOJTHOBO# [Tyan3M CBETa.

122. dotoadp ekt u 3¢ ekt Komnrona. YpasHenue DitHiuTeina aust porosddexra.
123. Omnbit bote. TopmosHoe uznydyenue. ['mnoresa ae bpoitnsa. OnbiTel J3Buccona u
Jxepmepa. Audpaxmus mukpoyactun. [IpuHnmn Heonpenenennoctu I eiizenbepra.

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

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HecranroHapHoe ypaBHeHue llpeaunrepa.
126. KganToBas yacTuia B OTHOMEPHOH MOTEHIUAIBHON siMe. OHOMEPHBIN
HNOTEHIMAIBHBIN MOpor 1 6apwep.
127. CocrosiHre MUKPOUYACTHIIB B KBAHTOBOW MexaHUKe. [[0HATHE O BBIPOXKICHUT
SHEPreTUYEeCKUX YpPOBHEH.
128. TlpencraBienue GU3HUECKUX BEIWYUH onieparopamMu. OniepaTopsl KOOPIUHAT,
UMITYJIbCA, MOMEHTA UMITYJIbCA, TOTEHIUAIbHOW U KUHETUYECKOM SHEPIHH.
129. Cramuonaproe ypaBHenue Llpenunrepa ans aroma Bogoponaa. BoiaHoBsie
GyHKLIMHU 1 KBaHTOBBIE uncia. [IpaBuia oTO0Opa A1 KBAHTOBBIX MIEPEXOJI0B.
130. CoOcTBeHHBIN MEXaHMYECKHI U MATHUTHBI MOMEHTHI 3JIEKTPOHA B aToMe. OmbIT
IlItepHa u I 'epnaxa.
131. Crnun-opOuTampHOE B3auMoOecTBHE. TOHKAs CTPYKTYpa aTOMHBIX CIIEKTPOB.
132. Crpoenue aTOMOB M NepUOIMYECKasi CCTeMa XUMHUECKUX 1eMeHToB J{.1
Menpeneesa. [lopsaok 3anoaHeHHs! 3JEKTPOHHBIX 000JI0UEK.
133. BekrtopHas MOEIb MHOTORJIEKTPOHHOTO aToMa. THIIBI CBSA3EH.
XapaKkTepuCTUIECKHE CIIEKTPHI aTOMOB.

3agauu Kk pazgeay S

134. Haiitu yacToTy v cBeTa, BBIPHIBAIOIIETO U3 METalIa 3JIEKTPOHbI, KOTOPbIE
MOJTHOCTBIO 33JIEP>KUBAIOTCS PA3HOCTHIO MOTeHIMaioB U =3 B, ecnu poTodddext
HAYMHAETCS TIPH JJTMHE BOIHBI cBeTa A = 0,5 MKM.

135. B pe3ynbrate a¢pdexra Komnrona ¢poroH ¢ sneprueit € = 1,02 M»>B paccesuics Ha
CBOOOJTHOM 3JIEKTpOHE Ha yrou € = /50°. OnpeaenuTs SHEPTUIO & paccestHHOro GoToHA
¥ KHHETUYECKYIO SHEpTuio T 3JIEKTpOHA OTJaun

136. [TpoToH 06nanaeT KHHETHYECKOH sHepruel 7, paBHOW YHEPTUU MOKOs Eo.
Omnpenenutsb, BO CKOJIBKO pa3 U3MEHHUTCS JUIMHA BOJIHBI A 1ie bpoiins nporoHa, eciu ero
KWHETHYECKAs SHEPTHsI YBEIIMIHUTCS B n = 3 pasa.

137. .Yactuua B NOTEHIMAIBHOM SIIMKE MUPUHON | HaX0MUTCS B HU3IIEM
BO30Y)XJIEHHOM cOoCTOSTHIH. OTpeieTTNTh BEPOSTHOCTh HAXOXKJICHHS YaCTHIIHI B
untepsaiie ot 0 o 1/2.

138. Yactuia B MOTECHIIMAIEHOM SIIUKE IIMPUHON | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHIH. OnpeaeTuTh BEPOATHOCTh HAXO0XKICHHS YacTUIIBI B
uHTepBaie ot I/3, paBHOyaIeHHOM OT CTEHOK.
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139. AnuHBI BOJH KOMIIOHEHT XKEJITOro AyOJieTa pe30HAHCHOH JTMHUU HATpus,
obycnoiienHoro nepexonom 3P-3S, paBubl 589,00 u 589,56 um. Haiitu Bennunny
pacuieruienus 3P-tepma B 3B.

140. Beinucarh cekTpalibHble 0003HaYEHHUS TEPMOB aTOMa BOJIOPO/Ia, JIEKTPOH
KOTOPOTO HAXOIUTCS B COCTOSIHHH C TJIABHBIM KBAaHTOBBIM YHCIIOM N=3.

141. CkoabKo U Kakue 3Ha4€HUs KBAaHTOBOT'O 4YKcia J MOXKET UMETh aTOM B COCTOSIHUU
C KBAaHTOBBIMU YKCIIaMu S 1 L, paBHBIMH COOTBETCTBEHHO 2 1 3 ?

142. Onpenenutb OTHOUICHHUE JUIMHBI BOJHBI A1 Jie bpoiiis mpoToHa K JJIMHE BOJIHBI
A2 ne Bpoiins a-uacmuysl, TpOMIEAIINX OJJMHAKOBYIO YCKOPSIOLIYIO Pa3HOCTb
notenimaios U =1171B.

143. Onpenenutb OTHOUICHHUE JUIMHBI BOJHBI A1 J1e bpoiiiis mpoToHa K JJIMHE BOJIHBI
A2 ne Bpoiins a-uacmuysl, TPOMIEAIINX OJTMHAKOBYIO YCKOPSIOUIYIO Pa3HOCTb
noreHimanios U =1171B.

144, CpeHee BpeMs XKH3HN aTOMa B BO30YkIeHHOM cocTosHnn At ~1078 ¢. TIpn
nepexojie aToMa B HOpMaJIbHOE COCTOSIHUE UCITYCKaeTcsi (POTOH, CPEIHSISI [UIMHA BOJTHBI
(1) xotoporo paBHa 400 Hm. OLEHUTh €CTECTBEHHYIO MIUPUHY AA H3mydaeMoit
CHEKTPAJIbHOM TUHUH, €CITH HEe TPOUCXOINT €€ YITUPEHHUS 33 CUET JPYTHUX MPOIECCOB.

145. MOHO’HEPreTUYECKU MMy40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO pa3HOCTh
notenuuanoB U = 20 kB, BRICBEUHBAET B IICHTPE dKPaHA AIEKTPOHHOIYYEBOM TPYOKH,
JiHa KoTopoit | = 0,5 m, maTHO pagmycom I = 1073 cu. ITonb3ysach COOTHONIEHHEM
HEOIpeAeNIeHHOCTEH, ONPeIeINTh, BO CKOJIBKO pa3 HEOMPEIEeICHHOCTh Ax KOOPINHATHI
AJICKTPOHA HA SKPaHE B HAIPABJICHUH, IEPIICHAUKYISIPHOM OCH TPYOKH, MEHBIIIE
panuyca I msTHa.

146. Haiitu mocrostunyro [lnanka h, eciu ©3BeCTHO, YTO 3JICKTPOHBI, BHIPHIBAEMBIC U3
MeTaJljia CBETOM C JITMHOW BOJIHBI A1 = 3,6 MKM, TIOJIHOCTBIO 33JIePKUBAIOTCS PA3HOCTHIO
MOTEHIMANIOB U1 =6,6 B, a BhIpbIBaGMbIE CBETOM C JUIMHOW BOJHBI A2 = 0,65 mkm —
Pa3HOCTHIO MOTEHIIHANIOB Uz =16,5 B.

147. Haiitn yacToTy v cBETa, BBIPBIBAIOIIETO U3 METAJLIA dJIEKTPOHBL, KOTOPBIE
MOJTHOCTBIO 33I€PKUBAIOTCS Pa3HOCTHIO MOTeHIIMANOB U =3 B, eciu poToapdexr
HAYMHAETCS TIPU JUTMHE BOJHBI cBeTa A = 0,5 MKM.

Pa3nes 6. OcHOBBI QU3NKH AAPa U JJIEMEHTAPHBIX YaCTHLL.

148. CtpoeHue aTOMHOTO siipa. SlnepHble cuibl. DHeprus cBsa3u aapa. JedexTt maccol.
149. PannoakTHBHOCTB.

150. SAnepHble peakuuu. Peakuu neneHus 1 CUHTE3A.

151. OnemenTapHble yacTuibl. Kiaccuduxanus snementapusix dactull. [IpeBpaiuenue

JacCTuIl. 3aKOHBI COXPAHCHUA B MUPC DJICMCHTAPHBIX YaCTHUII.

3apaum k pasaenay 6

152. HazoBute cumBomueckre 0003HaYEHUS s/Iep U30TOMOB BOJIOPO/Ia M HA30BUTE
uX.

153. Hcnone3ys cooTtHomenue Z=A/2, KOTOpoe CIpaBeUIUBO AJI1 MHOTUX JIETKUX
A7ep, ONPEAETUTh CPETHIOI 00bEMHYIO TUIOTHOCTD 3apsaa spa.

154. Snpo 6epunmms 4'Be 3axBatuio snextpon u3 K-o6omouku aroma. Kakoe sapo
oOpa3oBanoch B pe3yibrare K-3axBara.?

155. JlBa sipa remmust 2*He corvmich B OJTHO /PO, M TIPH 3TOM OBLI BHIOPOIIEH MPOTOH.

Vkaxure AAPO KaKOTro 3JICMCHTA o6pa3013anoc5 B PE3YJIbTATC TAKOI'0 NMMPCBPALICHU .
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IIpn cpade »sK3aMeHa, CTYyAEHT I[OJdydaeT TPU BOIPOCAa M 3anady W3 IIEpPEedHs,
IIPUBEICHHOTO BBIIIE.
Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. Metoanueckue mMaTepuajbl 1Js ONpeae/eHUs] NMPoueIyp OLEeHMBAHHUS 3HAHMI,
YMEeHHIl U HABBIKOB, XapAKTEPU3YIOIIMX 3TANbl (POPMUPOBAHUS KOMIIETEHIIH.

[Ipomexxyrounast arTecTanus MO JUCHMUIUIMHE TPOBOAUTCS B COOTBETCTBHHM C
tpedoBanussmu CTIT CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok npoBeeHUs 3a4€TOB U

9K3aMCHOB.
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