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1. Hepeqenb INIAHUPYEMBIX PpeE3yabTaTOB oﬁyqe}mﬂ mo AUCHHUIIIMHE, COOTHECCEHHBLIX C INVIAHUPYEMBLIMHU pe3yJibTaTaMH OCBOCHUA

00pa3oBaTeJIbHOM POrPAMMBI.

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

o0yueHus 0 AUCITUTUIHHE:

Kon n nanmenosanue HanmenoBanue nunaukaropa JleckpunTopsl
obuienpodheccnoHanbHOM JOCTHXKEHUST  001IenpodecCHOHATbHBIX
KOMIICTCHIINH KOMHeTeHHI/Iﬁ
OIIK-8 3HaTh:
- OCHOBHBbIE (PM3NYECKHE BEIUYMHBI U (PU3NYECKHE KOHCTAHTBI, UX
OIIK-8.2. IIpuMeHeHHE  OCHOBHBIX | OIpEACICHHE, CMBICI, CIIOCOOBI M €MHUIIBI UX U3MepeHus (3H-1);

CrocobeH npUHAMATH HAYIHO
000CHOBaHHBIC PEIICHUS B 001aCTH
CHCTEMHOT'0 aHAJIH32a U
aBTOMATHYECKOTO YIIPaBJICHUS Ha
OCHOBE 3HaHHU MPOPHITBHBIX
pa3lesoB MaTeMaTHKH, (PU3UKH,
WHPOPMATUKHU, METOIOB CUCTEMHOTO
U (pyHKIMOHATIBHOTOAHAIN3A, TEOPUH
yIIpaBJICHUs U TEOPUU 3HAHHH.

METOJ0B (1)I/I3I/IKO-MaTeMaTI/I‘-IeCKOI“O
aHalIn3a A pelcHuss C€CTCCTBCHHO-
HAay4HBIX 3a14a4.

- 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)

- OOBSACHUTH SBJICHHE WUJIH MPOIECC HA OCHOBE (PM3MUECKHUX 3aKOHOB

(V-2);

Baagers HaBbIKAMM:

- WCIIOIb30BaHUSI ~ OCHOBHBIX  OOMIE(U3UYECKUX  3aKOHOB M|

MPUHIIMIIOB B BAKHEHUIIIMX MPAKTUUECKUX nprioxenusx (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 «luctummmHeD 00pa30BaTeIbLHONM MPOrPpaMMBbI OaKaIaBpHaTa.

N3yuaercs: B ouHoit popme oOyueHusi - Ha IEPBOM Kypce, BO BTOPOM CEMECTPE;
Y Ha BTOPOM KYpCE B TPEThEM CCMGCTpe,Z.

OGbeM UCLHILINHBI COCTABISET 8 3.¢.°

dusnka CcO3JaeT YHUBEPCATBbHYIO 0a3zy Uil M3ydeHUs oO0menpodecCuoHaIbHBIX |
CHEIUANIbHBIX JUCIHILTNH, 3aKJIaAbIBACT PYHIAMEHT MOCIEIYIONIEero 00y4eHHus B MarucTparype,
acnupantype. OHa 1aéT meapHOe MPEeACTaBICHUE 0 PU3NICCKUX 3aKOHAX OKPYXKAIOIIET0 MUPA B
UX €IUHCTBE W B3aMMOCBSI3U, BOOPY)KaeT OakalaBpOB HEOOXOAMMBIMU 3HAHUSMHU JUIS PEIICHUS
Hay4YHO-TEXHUYECKHUX 3a7a4 B TEOPETUUECKUX U MPUKIIATHBIX aCIIeKTaxX.

B MeronuyeckoM ruiaHe AUCHMILTAHA OMUPAETCS Ha 3HAHUS MO (U3MKe, TOTy4YeHHbIC B
mikosie. OcBoeHMe Kypca (U3MKM HEOOXOIMMO Kak IMpEeAlIECTBYIOLIEE JUIsl psiaa APYTrux
TUCIUIUIMH: (u3nYeckas XHUMHS, aHaJIUTHUYECKas XUMHUS U  (DPU3UKO-XUMHUYECKHE METObI
aHajmn3a, MPUKIJIAIHAsS MEXaHUKa, SJICKTPOTEXHUKA U MPOMBIILJICHHAS 3JIEKTPOHUKA, TIPOIIECCHI U
arnmapaTbhl XMUMUYECKOM TEXHOJOTUHU, KOJUIOUHAS XUMUS, KPUCTAITIOXUMHS ..

®opmbl  mpoBexenusi 3amsTuit.' CHCTEMATH3MPOBAHHBIE OCHOBBI  JMCIIMILTHHEI
u3jJararoTcsa Ha 3aHATHUAX JICKIIMOHHOI'O THIIA. HOJ'Iy‘-ICHHI)Ie SHAHUA 3aKpPCIIAOTCA Ha
71a00paTOPHBIX U MPAKTUUYECKUX 3aHATUAX. [ TeKyIlero KOHTpoJs yCIeBaeMOCTH POBOATCS
TEOPETUYECKHE KOJUIOKBUYMBI U  KOHTpOJbHblE paboTel. CamocTositenpHas pabota
npeaycMaTpuBaeT paboTy ¢ yueOHO-METOJUUECKUM OOeCIedeHHeM TUCIUILIMHBI, BBITOJHEHHUE
JIOMAIITHUX 3a/laHuH, COCTaBJIIEHUE OTYETOB K JJAOOPaTOpPHBIM paboTaM.

dopMa NPOMeKYTOUYHOM aTTeCTAIMM - DK3aMEH.
Kpartkoe cogep:xanue TUCHHUIIINHBI:
Paznen 1 -Mexanuka.
Paznen 2 -OnexkrpomarueTusm.
Pasnen 3 -KoneOauns u BoiHbl. BosHOBAS onTHKA.
Paznen 4 - ®uznyeckas TepMOJIMHAMUKA.
Paznen 5 -KBantoBas dusuka.
Paznen 6 -OcHOBBI QU3UKH 7Ipa U AIEMEHTAPHBIX YACTHII.
Pe3yabTaT M3ydeHusi AMCUMILIMHBI: cQOPMUPOBAHHOCTH (M1 (OPMUPOBAHUE YACTH)
kommeTennuu OIIK -8.

3. O0beM QTUCHUILINHBI.

Bcero,

Bun yuebnoit paboret 3E/akaneM. yacoB

! Onpenensercs yueGHbIM mI1aHOM
2 Onpepensercs y4eOHbIM IIAHOM
® Ompenensercs yu4eOGHbIM IIAHOM
* Onpenensercs yuebHbIM miasoM i P



Bun yueGHOI pabOTEI Beero,

ya P 3E/akanem. 4acos

OO01ast TPy10€eMKOCTh M CHUTITHHBI 8/288

(3a4eTHBIX SAMHMII/ aKaIEMUIECKIX YacOB)

KonTakTHasi pa6oTa ¢ npenojaBarejieM: 152
3aHATHS JEKLIMOHHOTO TUIIA 94
3aHATHUS CEMUHAPCKOTO TUIA, B T.4. 90

CEMHUHApBI, IPAKTUYECKUE 3aHATHUS 54
nabopaTopHbie pabOThI 36
KkypcoBoe npoektupoBanue (KP wm KIT)
KCP 8
Jpyrye BUIbl KOHTAKTHON paboThI

CamocrosTenpHas padbora 64

®opwma Texymiero koutpois (Kp, pedepar, PI'P, acce) Kp, komnoksuym

®opma npomexyTouHoii arrecrauuu (KP, KII, 3auder, sx3amen)
2 Jx3ameHa (72)

4. Conep:xkanue JUCHUIIHHBI.

4.1. Pa3zgennl AMCHUININHBLI 1 BUABI 3aHATHIA.
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1. Mexanuka. 12 8 12 8

OIIK-8
2. DJIEKTPOMArHETU3M. 12 10 6 8 | OIIK-8
3. Konebanus u BomHbl. BoslHOBas onTHKa. 12 12 10 10 | OIIK-8
4. duznyeckas TEpMOIMHAMUKA. 4 4 6 OIIK-8
S. KBanToBas ¢usuka. 12 18 8 24 | OIIK-8
6. OcCHOBBI (DM3HKH sIpa ¥ AIIEMEHTAPHBIX 2 2 8 OIIK-8
YaCTHII.




4.2 OcBoeHHe KOMIIETEHIIUIl pa3aeJaMu TUCIUIIIHHBI

Ne Koa unaukatopos
/i JOCTHKEHUS HaunmenoBanue paszena TUCIUILITUHBI
KOMIICTCHITUH
1. | OIIK-8..2, MexaHuka.
2. DIEeKTPOMArHeTH3M.
OIIK-8.2
3. | OIIK-8.2 Konebanus u BoimHbl. BoaHoBas onTuka.
4. | OIIK-8.2 ®dusznueckasi TEpMOJNHAMUKA.
5. | OIIK-8.2 KBanToBas dusuka.
6. | OIIK-8.2 OcHOBBI (DU3HKH s1/1pa U 3IEMEHTAPHBIX YaCTHULL.
4.3. 3aHATHSA JEeKIHOHHOI0 THIIA.

Ne HanmenoBanne TeMEI O0neM, | MHHOBaIIMOHHAS
paszena Y KpaTKOe COAEpKaHUE 3aHATHS aKaj. dbopma
JTUCITUTLINHEI Jachl
1 Mexanuka 2 Cnaiin-

Kunemaruka. OcHOBHEBIE KNHEMAaTHUYCCKUC Hpe3eHTau“ﬂ
XapaKTePUCTUKU KPHUBOJIMHEIHOTO JIBIKCHHS:
CKOPOCTb u YCKOpEHHE. HopmanbHoe u
TAaHI'CHIIUAJIbHOC YCKOpPEHUE. Kunematuka
BpaIaTeIbHOTO JIBMXKCHHS: YIJOBas CKOPOCTh M
YTIIOBOE YCKOPEHUE, UX CBS3b C JIMHEWHOW CKOPOCTHIO
1 YCKOPEHHUEM
1 Mexanuka lunamuka. lHepiiuaibHbIe CUCTEMBI 2 Caaiia-
oTcueTa 1 nepsblil 3akoH Hetotona. Bropoi npe3eHTanus
3akoH HeroToHa. Macca, umiyibc, cuna. YpaBHeHUe
JIBIDKEHUS MaTepUAIbHOU TOUKU. TpeTuil 3aKkoH
HproTOHa 1 3aKOH COXpaHEHHS UMITYJIbCa. 3aKOH
BCEMHUPHOTI'O TATOTCHUS. CI/IJ'II)I COIIPOTHUBJICHUA.
WuTerpupoBaHue ypaBHEHUH ABHKCHUS, POJIb
HavyaJbHBIX ycloBUM. [leHTp Macc MexaHU4YeCKOoM
CHCTEMBI, 3aKOH JIBIYKCHUS [IEHTPa Macc.
1 Mexanuka MoMeHT UMILyJibca. MOMEHT UMITyJIbCa 5 JIB
MaTepPHATBHON TOYKH U MOMEHT MEXaHUYIECKOH
cucTeMbl. MOMEHT CHITBI. 3aKOH COXPAaHCHUS MOMEHTA




MEXaHUYECKOM CHCTEMBI. I[BI/I)KCHI/IC B I1IOJIC
LHEHTPAJIIBHBIX CUIIL.

Mexanuka Jueprus. Cuna, paboTa U MOTCHIHATIbHAS
sHeprus. KoHcepBaTHBHBIE 1 HEKOHCEPBATHBHBIC
cuiel. PaboTta u knHeTHYeckas SHeprusl. 3aKoH
COXpaHEHUs OJHON MEXaHUYECKON 3HEPruu B 10JIE
MOTEHIIUATBHBIX CHII. CBS3b MEXITY CHIION U
MOTEHIMAIBHOW 3Hepruent. [ paaueHT ckanspHon
byHKIUH.

MexaHuka

JAuHaMuKka BpamaTeJbHOr0 ABUKeHUs. Y paBHEHUE
BpallleHUs TBEPOTr0 TeJla BOKPYT 3aKPEIUIEHHOM OCH.
MowmenTt unepuun. @opmyna llreitnepa.
Kunerndeckast SHEPTHs BPaIIAOMIETOCs TBEPAOTO
Tena.

MexaHuKka

PeasituBucrckasi Mmexanuka. [Ipunnun
OTHOCUTENFHOCTH U npeobpa3oBanust ["amuest.
DKCTepuMeHTaIbHbIE 00OCHOBAHUS CIIEITNATEHON
teopuu otHocutenbHOCTH (CTO). Ioctynarer CTO.
OTHOCUTENBHOCTh OTHOBPEMEHHOCTH U
npeoOpaszoBanus Jlopenua. CokpallieHne JIHHBI 1
3aMeJJIeHNE BPEMEHH B IBUKYLINXCS CUCTEMax
oTcuera. PensituBucTckuii umiyibc. BzauMocssizb
Maccsl ¥ 3Heprun. CTO u snepHast SHEpreTHKa.

Chnain-
npe3eHTanus

JIeKTPOMATHETH3M

3akoH Kynona. HanpspkeHHOCTB ¥ TOTEHIHA
3NIEKTPOCTATHYECKOT0 1oJisi. Teopema o IUPKYJIISIIKY.
Teopema ["aycca B uHTErpalibHOM hopme U ee
NPUMEHEHHE JUIS pacueTa JIEKTPUIECKUX MOJIEH.
DneKTpUYecKoe MoJie TUMos. JJunoas Bo BHEIIHEM
JIEKTPUIECKOM TIOJIE.

Chaiin-
npe3eHTanus

DJIEKTPOMATrHETH3M .DJIEKTPOCTATHYECKOE 110JIE B
BeuiecTse. [lonspusanus AM3IEKTPUKOB. CBs3aHHbBIE
3apsasl. Bektop anexTpuueckoro cMemieHus. Teopema
T"aycca st a1eKTprdecKoro noss B BEIECTBE.
IIpoBOIHUKH B 3JIEKTPUYECKOM IOJIE.
OnekTpocTaThyecKas 3aluTa.

JIB

JJIEKTPOMATrHETH3M

IIpoBoaHMKH B 3jIeKTpUYeCcKOM moJie. PaBHOBecHe
3apsIoB B TpoBoHUKe. OCHOBHAS 3a/1a4ya
3JIEKTPOCTATUKHU MPOBOJHUKOB. DKBUIMOTECHIIMATbHBIC
MMOBEPXHOCTHU U CHJIOBBIC TUHUU DIEKTPOCTATUUECKOTO
TIOJISI MKy TTPOBOTHUKAME. DJIEKTPOCTaTHICCKAs
3amuTa. EMKOCTh IPOBOJHUKOB U KOHACHCATOPOB.
DHeprus 3apsHKEHHOTO KOHJIEHCATOPa.

DJIeKTPOMATHETH3M

JIB




IHocTosiHHBINH dIekTpHYecknii TOK.CHna 1
IUIOTHOCTh TOKa. Y PaBHEHHE HEIIPEPHIBHOCTH IS
TUIOTHOCTH TOKa. 3akoH OMa B MHTETpaIbHOU U
muddepennnansHoi popmax. 3akon xoynsa-Jlenua.
ONeKTpOoABIKYLIasl CHla UCTOYHUKA ToKa. [IpaBuia
Kupxroda.

DJIeKTPOMATHETU3M

MarnurtocraTuka. BeKTop MarHuTHOM UHAYKIUU.
3akon Ammnepa. Cuna Jlopenma. /[BmkeHune 3apsaoB B
AIIEKTPUYECKUX ¥ MAarHUTHBIX MOJISIX. 3aKoH bro-
Cagapa-Jlannaca. Teopema o TUpKyIsAIUH (3aKOH
nostHOTO TOKa). Teopema ["aycca.

DJIeKTPOMATHeTU3M

DJIeKTPOMATHUTHAsA MHAYKIUS. Y PaBHeHUs
Maxkcgesiia. DeHOMEHOJIOTHS 3IEKTPOMAarHUTHOU
unaykuuu. [lpasuno Jlenna. YpaBHeHue
3NIEKTPOMAarHUTHON MHAYKUUH. CaMOUHIYKIHA.
WNunykTuBHOCTE cosleHoMAa. PaboTa mo mepemenieHnto
KOHTYpa ¢ TOKOM B MarHUTHOM I10JIe. DHeprus
MarHuTHoro nois. Cucrtema ypaBHeHUd MakcBeria B
UHTErpanbHON popMe U PU3NIECKHI CMBICTT
BXOJSIIIMX B HEE YPABHEHUI.

JIB

Kose0anus u BosiHbI. BosiHOBasi onTHKAa:
I'apmoHuyeckue KoeOaHUs PA3JINYHON NPUPOIBI.
Boanbl. [IpuMepb! koJieOaTeNbHBIX ABHKCHUH
paznuuHO (hr3uyeckoi mpupo el KomrekcHas
¢dbopma npeacTaBIeHUs] FTAPMOHHUYECKUX KOJIEOaHHH.
BexTopHoe onucanue cioxeHus: KoJeOaHui.
BonnoBoe nBmxenue. [Inockas rapmMoHHuecKas
BOJIHBI. /IJIMHA BOJIHBI, BOJIHOBOE YHCIIO, a3oBast
CKOPOCTbh. Y paBHEHHE BOJHBI. OTHOMEPHOE BOJIHOBOE
ypaBHenue. [lonsgpusaiys BojiH.

Caaiia-
npe3eHTanus

Kosne0anus u BosiHbl. BosiHOBasi onTHka:
OneKTpOMarHuTHasi BOJHA KaK PEIICHUE YPaBHEHHUN
Makcsemia. CBoiicTBa 37IEKTPOMAarHUTHBIX BOJIH.
CKopocTh pacipoCTpaHeHHs AIEKTPOMarHUTHBIX
BOJIH. DHEPIrHs 3JIEKTPOMAarHUTHBIX BOJH. OO0BEMHAs
TUIOTHOCTB 3HEPTUH HIIEKTPOMArHUTHOTO TTOJIS.
BexTop YmoBa — [loliHTHHTra. DNeKTpOMarHuTHAS
MIPUPOJIa CBETOBBIX BOJIH.

KoJse0anusa n BoaHbI. BoJiIHOBAsl OITHKA:

HHTepdepennus BOJIH. DIEKTPOMarHUTHAS IPUPOa
CBETOBBIX BOJIH. IHTepepeHINMOHHOE TI0JIE OT ABYX
TOYeYHBIX UCTOUHUKOB. OnbiT FOHTra. UHTephepomeTp
Maiikenscona. aTepdepeHIus B TOHKAX TUICHKaX.

Kosne0anus u Bos1HbI. BosiHOBasi onTHKa:
Judpaxuus BoaH. [puniun [Mroiirenca-Openens.
Hudpaxnus OpeHens Ha MPOCTEHIIHNX MPErpaaax.
Hudpaxnus Opaynrodepa. Audpaxuus Opaynrodepa
Ha menu. JuppakunoHHas pemeTka Kak
CreKTpaabHbIN Ipuoop. [oHsTHE 0 roIorpadhuIecKoM
METO/I€ IIOTYUEHHsI U BOCCTAHOBJICHUS N300paKeHUIl.

JIB

KoJse0anus n BoJaHLI. BoJIHOBAsl OITHKA:

Honspuzanus BoJiH. [lornomenue, nucnepcust,




paccesinue cBera. Dopma U CTETICHb MOJSPU3AIUU
MOHOXPOMATHYECKHUX BOJH. OnTHYEeCKas
anuzorponus. JIBynydenpenomienue. OTpaxxeHue u
MpeoMIIeHIE CBETa Ha TpaHUIle pa3zelia IByX
TAIEKTPUKOB. DEHOMEHOIIOTHSI TIOTJIOMICHIS |
nucriepcuu ceeta. PaccestHue ceeta

DeHOMEeHOJI0THYECKAsl TEPMOIUHAMUKA.
TepMoanHaMuIeckoe paBHOBECHE U TEMITEPATYypa.
HyneBoe Hayano TepMoAMHAMHUKH. DMIHPHUECKAsT
TeMreparypHas mkana. KBazucrarndeckue mporeccsl.
YpaBHEHHE COCTOSIHUS B TepMoauHaMuKe. OOpaTUMBIE
u HeoOpaTuMele mporecchl. [lepBoe Havaao
TepMOJMHAMUKH. TeroeMKocTh. Y paBHeHue Maiiepa.
Nzoxopuueckuit, n300apuiecKuii, N30TEPMUIECKUH,
aarabaTHYECKUN TPOIIECChI B MICABHBIX Ta3ax.
[IpeoOpa3zoBanue TEIUIOTHI B MEXaHUYECKYIO PadoTYy.
Hukn Kapao u ero ko3¢ puineHT moie3Horo
JEUCTBUS. DHTPONHUSL.

MoJieKyJasipHO-KHHEeTHYeCKasl Teopus. J{aBicHue
ra3a ¢ Touku 3peHus MKT. CBsi3b TEIJI0EMKOCTH €
YHUCIIOM CTEeTeHeH CBOOOIBI MOJIEKYJI raza.
Pacnpenenenne MakcBesuia MOJIEKYJT HI€aIbHOTO
rasa. OKCIepUMEHTaIbHOE 000CHOBAHKE
pacnpenenenust Makcpenna. Pacnpenenenue
Bonbimana u 6apomerpudeckas Gpopmyna. SApneHus
nepenoca. Juddysus, TerIonpoBoIHOCTb,
BHYTpPEHHEE TPEHUE.

JIB

KBanToBas ¢dusuka. KBaHToBEIE CBOHICTBA
3JIEKTPOMATHUTHOIO U3ay4eHus. TermmoBoe

U3JIydeHHue U JoMuHecHeHus. CriekTpaibHbIe
XapaKTePUCTUKU TEIUIOBOTO M3JTyYeHHUs. 3aKOHBI
Kupxroda, Credana-bonbpiiMana u 3aK0H CMEIICHUS
Buna. A6comoTtHo uepHOe Teno. Dopmyna Penes-
IxuHca u «ynbprpaduoneToBas karactpoday.
T'unoresa xBanroB. @opmyia Ilnanka. Ksantosoe
00BSICHEHHE 3aKOHOB TEIUIOBOTO M3JTyYEeHHUSI.

Caaiia-
npe3eHTalUs

KBaunToBasg ¢pusuka. KBanroBrie cBojiicTBa
3JIEKTPOMATHUTHOTO u3jaydenus. KopnyckynspHo-

BOJTHOBOW JyannsMm cBeta. @otoaddext u apdext
Komnrona. YpapHenue DiHIITEHA 115
doroaddexra. Onbit bote. [lapnenue ceera. DOTOHBI.

KBantoBasg pusuka. JieMeHThl KBAHTOBOK
MexaHuku KoprmycKyasipHO-BOJIHOBOH Ayanu3m

MHUKPOYACTHII U €TO SKCIIEPUMEHTAIBHOE
MOITBEPIKIACHHE; TPUHLIMI HEOTIPEeIEHHOCTH;
BOJIHOBas (yHKIWSA, € (PU3HMUECKUN CMBICIT;
CTaHJapTHbIE YCIIOBUS; YCIOBHE HOPMHUPOBKH.

KBantoBas dpusuka. JjieMeHThl KBAHTOBOM
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mexanukm Ypasuenue lllpenunrepa, onHomMepHbIe
KBaHTOBO-MeXaHW4eckue 3anaun. [Ipencrasnenue
(usnyeckux BenuuuH oneparopamMu. CoOCTBEHHBIC
cocrosiHUs. KBaHTOBaHIE MOMEHTA UMITYJIbCA.
KsanToBsIil poTarop.

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 B3auMoIeicTBHe. MeXaHMIeCKUi 1
MarHuTHBI MOMEHT MHOT'O2JICKTPOHHOT'O aToOMa.
CtpoeHue aTOMOB U IepHOUIecKas CUCTeMa
xuMu4yeckux 3aemenToB J.M.Menneneena.

Caaiia-
npe3eHTanus

SnepHas pu3uKa: 2
CocraB aTOMHOTO sAqipa. XapaKTePUCTUKH SApa: 3apsi,
Macca, JHEpPrus CBsI3M HYKIOHOB. BUWABI W 3aKOHBI
PaIMOaKTUBHOTO U3NMyUYCHUS. SlmepHbIE peaKIIuH.
EcTecTBeHHass M MCKYCCTBEHHAs pPaJAHMOAKTHBHOCTD.
OyHIaMEHTAJbHbIE B3aUMOJACUCTBUSL M OCHOBHBIE
KIIACChl ~ DIIEMEHTApHBIX  dYacTuil. YacTumbl u
antuyactunpl.  Jlemronsl u  amgpoHbl.  KBapku.
DneKTpociadoe B3auMO/ICHCTBHE.

4.3. 3aHATHS CEMMHAPCKOIO THUIIA.

4.3.1.

CeMI/IHapr, NPaKTHY€CKHUE 3aHATUS.

Ne
pasnena
JIACLUIUTUHBI

HaumenoBanue tembl
Y KpaTKoe COJIepyKaHUe 3aHATHS

O0nem,
aKaj.
4ackl

HMunoBarmonnas
dhopma

1

Mexanuka. Knnemarnka. OCHOBHBIE KHHEMATHUECKIE
XapaKTePUCTUKHU KPUBOJIMHENHOTO JIBUXKEHUS: CKOPOCTh U
yckopenue. HopmanbHOe U TaHT€HIMATIbHOE YCKOPEHUE.
KunemaTuka BpamaTeibHOTO ABUKEHHUS.

3K

Mexanuka. /IMHAMHMKA TMOCTYNATEJNbHOr0 JIBUKEHHS.
3akonsl HproToHa. MIMITynbCc 4YacTHULBI M CHUCTEMBI YACTHIL.
3aKOH COXpaHEHUs UMITYJIbCA.

Mexanuka. JIuHamMmka BpalIaTeJbHOr0 JABUKEHHS.
Mowment nnepuuu. @opmyna llrefinepa. MoMeHT nmnysbca
TBEPJAOTO Tella. YpaBHEHHE BPAIICHUS TBEPJOrO TelNa BOKPYT
3aKperieHHoM ocu . KuHeTnyeckasi 3HEprys Bpalllaiolierocs

Mexannka. Oueprus. Cuma, pabota W TOTSHIMATLHAS
sHeprusi. KoHcepBaTMBHBIE W HEKOHCEPBATHBHBIC CHJIBI.
Paborta u kuHeTHYECKas SHEPTUS. 3aKOH COXPAHCHUS TOTHON
MEXaHUYECKOW SHEPTUH B MOJI€ MOTCHIUANBHBIX CHUIIL.
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Ne O0BeM,
HaumeHnoBanue TeMbl MHaHoBanoHHast
pasnena aKaJ.
U KpaTKoe Coep KaHue 3aHATHUS hopma
JTACITATIINHEI Jachl
2 DJIEKTPOMATHETH3M. 2 -
Onektpuyeckoe mone. [lpunnun cynepnosunuu. Pacuer
HaIpPSKEHHOCTHU AJEKTPOCTATUUECKUX TTOJICH.
2 DJIEKTPOMATHETH3M. 2
IToTentnan moss. BerauciieHrne MOTEHITHAIOB MICKTPUIECKUX
ToJjieH.
2 JdyekTpoMarHeTtusM. 3akoH buo - Capapa - Jlamnaci 2 WNHTtepakTuBHOE
[TpuHIKT CyTIEPIIO3UITUH. 3aHSTHE
«Konkypc-
COpPEBHOBAHHE»
2 djekTpoMarieru3M. JleiicTBHE MAarHUTHOTO IO H 2
MIPOBOJTHUKH C TOKOM W JBHXKYyIIuecs 3apsansl. Cuia Amrep:
Cuna Jlopenna.
2 Mexanunka. DiaekTpoMaruetu3M. KonrponarHas padoTa 2
3 . 2 3K
KoJieoanus u Boanbl. BotHOBast onTuka. MaeansHbiin
rapMoHH4YecKuil ocumisitop. CrnoxeHne KojaeOaHui.
YpaBHEeHHE U XapaKTEPUCTUKH BOJIH. DJIEKTPOMAarHUTHBIE
BOJTHBI
3 Kojebanus u BoJHbI. BoJIHOBasi ONITHKA. 2
WuTepdepennus cera. UaTepdepomeTpsl.
3 Kosie0anusi m BoJiHbl. BoJIHOBasi ONITHKA. 4 T
Hudpaxuus cera. Meton 30 Openens. Judpakunonnas
pelIeTka Kak CreKTPabHBIN PUOOp.
3 Kone6anusi u BoJiHbl. BoJIHOBasi oNTHKA. 2

ITonapuzanus ceera. 3akoH Maitoca.
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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 TEILIOTHI B
Mexaandeckyto padoty. Llukn Kapao u ero koaddummeHnt
TIOJIE3HOTO JIEHCTBHS. DHTPOMUSI.
4 Du3znueckas TepMoauHamMuka. Pactipenenenne Makcseia 2
MOJIEKYJT UACAIBHOTO Ta3a. DKCIePUMEHTATBHOE
obocHoBaHue pacnpezneneHus 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 HEOIPEAEICHHOCTEM.
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,
HaumeHnoBanue TeMbl MHaHoBanoHHast
pasnena aKaJ.
U KPaTKOE COJICPIKAHUC 3aHSATHUS hopma
JUCTIATITIHBI 9achl
5 OCHOBbI KBAHTOBOH MEXaHUKH. 2
MexaHHYEeCKUI 1 MATHUTHBI MOMEHT MHOTOJIEKTPOHHOTO
aToma. 3acTpoiika 3JICKTPOHHBIX 000I0YECK.
5 OCcHOBBI KBAHTOBO ONNTUKH M KBAHTOBOW MEXaHMKH. 2
KontponbsHas pabora.
6 OcHOBBI s1/1epHOI pu3nky U GU3NKHN IJT€eHMEHTAPHBIX 2
YACTHIL
4.3.2. JlabopaTopHbIe 3aHATHSI.
No O6wem, | [Ipumeuanue
HanmeHnoBaHue TeMbl
paszzaena aKaj.
U KPaTKOE COJICPIKAaHUE 3aHSATHUS
JUCITUTLTAHBI 4achl
1 Mexanuka. Jlexyus: «OCHOBHBIE CBeZieHHUS 00 00paboTke 2
M3MEepeHUid B (DU3HMUECKOM MTPAKTHKYME)
1 Mexanunka. BeinonaeHnne nadopatopHoit paboTsl 1o 2
BBIYMCIICHUIO TOTPELIHOCTEN
1 Mexanvka. BeimonHenne 2x n1abopaTOpHBIX paboT 1o 6
MEXaHHKE
1 Mexanuka. Komnoksuym 2
2 DIEKTPOMArHETH3M. 6
Brmonnenne 2-x 1abopaTopHBIX pabOT MO EKTPOCTATHKE
Y TIOCTOSIHHOMY TOKY
3 Konebanus u BosiHbl. BosiHOBas onTHKA. 8
Brmmonnenne Tpéx mabopaTopHbIX paboT MO BOIHOBON
OIITHKE
3 Konebanus u BosiHbl. BoiHOBas onTHKA. 2
Ko10KkBHyM 110 BOJTHOBOM OINTHKE
5 KpanToBas ontuka. Beimonaenue 2-x 1abopaTopHBIX paboT 8
10 KBAaHTOBOM ONTHKE U CIICKTPOCKOIIHN

4.4. CamocTosITEJIHLHAS PA00TAa 00VUAIOIINXCS
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Ne OO0newm,

pasnena IIepeuenb BOIIPOCOB 1Ist axanu. dopma KOHTPOJIS

JUCLIMIUIUHBL | CAMOCTOSITEIBHOIO U3YYCHUSI 4achl

1 Mexanuka . JIBmkeHue Tel ¢ epeMEeHHOM 8 YcTHBIH ompoc
Maccou.
JIBrkeHne B TI0JIe IEHTPATbHBIX CHII. 3aKOHBI
Kemnepa. CronknoBenust Ten.  Heympyroe u
a0COJIOTHO YIPYyroe CTOJIKHOBEHHE.

2 OnekrpomarnetusM. [Ipasuna Kupxroda. MpOBEpKa
JIBrkeHne 3apsoKeHHBIX YaCTHIL B 8 WHIWBHTY aTbHBIX
ANEKTPUIECKUX M MarHUTHBIX NOJsX. D dekTt 3aaHui
Xounna v ero npuMeHenune.  /luamarHeTuku,
napaMarHeTUKy U eppOMarHeTHKH.
['panudHbIE YCIIOBUS HA TOBEPXHOCTH
pazzena AByX MarHeTHKOB.

3 BonnoBas ontuka HopmansHas u 10 YcrHbli onpoc
aHOMaJbHasl JUCTIEPCHUH, pacCesHue,
MIOTJIONICHHUE CBETA, MOJIIPU3AIHs CBETa

4 dusnueckast TPMOJIMHAMUKA Y paBHCHHE 6 MpOBEpKa
cocTosiHMS B TepMoanHaMuke [lepBoe Havano VHJUBUTYaJTbHBIX
TEPMOJUHAMUKY. TemI0eMKOCTb. Y paBHEHUE 3a1aHuI
Maiiepa. M3oxopudeckuii, H300apUyecKuii,
M30TEPMUYCCKUH, aiMadaTHYECKUH MPOIIECCHI
B HJICATTHHBIX Ta3ax

5 24
KBanrtoBas ¢usuka. OnHOMEpHBIN MpoBepKa
MOTEHLUAIBHBIN MOpor U 0apbep. CrieKTpbl WHIMBHTY aJIbHBIX
MOJIEKYJI 3alaHuH

6 8 VYeTHBIi onpoc

dusuka gapa u dJIeMeHTapHbIX YyacTuil. CiinH
1 MarHUTHBIA MOMEHT siipa. CBOMCTBa U
OOMEHHBIN XapaKTep AACPHBIX CHJI.
EcrecTBeHHAas M NCKYCCTBEHHAS
PaauoaKTUBHOCTH. VICTOUYHUKHU
PaIuOAKTUBHBIX U3ITyUYECHUH.
PagmonsoronHsiii aHaimms. 3aKOHBI
COXpaHEHUS B SJCPHBIX PEAKLIUSIX.

4.5. TeMbl KOHTPOJIBHBIX Pa0oT.

Koumponvnasa paboma Nel. Mexanuka._Or1eKmpoMazHemu3m.

Konmponsnasa paboma Ne?2 . Konebanus u BonHbl. BonHOBas onTHKa.

Koumponvnasa paboma Ne3. OcHOBbI KBAHTOBOM ONMTHKH KBAHTOBOW MEXaHUKH.
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5. IlepeyeHb y4eOHO-MeTOAMYECKOT0 oOecredeHusi AJIsi CAaMOCTOATEIbHON PadoThI
00y4YaKIIUXCS 10 TUCHHILINHE.

Metoanyeckue yKkazaHus JJisi 00y4JaromuXcsl 0 OPTaHU3aIH CaMOCTOSITEIIbHON pabOThI
Mo JWCIMIUIMHE, BKIIOYas IEePeUYeHb TEM CaMOCTOSTEIbHON paboThl, (OpPMBI TEKYIIEro
KOHTPOJISl 10 JNUCIHMIUIMHE W TPeOOBaHHMS K WX BBINOJHEHHIO pPa3MEIICHbl B 3JIEKTPOHHOMN
nH(}OpMaIMOHHO-00pa30BaATEIHLHOM cpene CIIOI'TU(TY) Ha caire:
http://media.technolog.edu.ru

6. @oHX OLIEHOYHBIX CPEICTB ISl MPOBEAeHUS NMPOMEKYTOUHON aTTecTAluu

CBOEBpEMEHHOE  BBINOJIHEHHE OOYYAIOUIMMCS MEPOINPHITUNH TEKYIIEro KOHTPOJIS
MO3BOJIIET MPEBBICUTH (AOCTUTHYTH) MOPOTOBBIM YpOBEHb («YIOBIETBOPUTEIHHOY») OCBOCHUS
IIPEAYCMOTPEHHBIX MIEMEHTOB KOMIIETCHIUH.

Pe3ynbrarhl OUCUMIUIMHBI CUMUTAKOTCS JOCTUTHYTBIMHU, €CIM JUIsl BCEX 3JIEMEHTOB
KOMIIETEHIIMH MPEBBIIIEH (JOCTUTHYT) IOPOTOBBIA YPOBEHb OCBOCHHSI KOMIIETEHIIMM Ha JAHHOM
JTarne.

[TpomesxyTouHas aTTecTanus Mo AUCUUILUIMHE IIPOBOAUTCS B OpME 3K3aMEHOB.

[Ipu cnauye sk3aMeHa, CTYJEHT MOJy4YaeT TPU BONPOCA M3 MEPEUYHs BOIPOCOB, BpEMs
MOJTOTOBKU CTYJ€HTa K YCTHOMY OTBETY - 10 45 MuH.

[Ipumep BapraHTa BOIPOCOB HA HK3aMEHE:

Bapuant Ne 1

CpsA3b MeKIYy CHJION U MOTEeHIHATbHOI Heprueii. 'pagueHT ckaaspHoii GpyHKIMM.

3akon bno — Capapa — Jlanjiaca u ero npuMeHeHHe K pacyéTy MarHUTHOIO TOJIsI
NPSIMOJIMHEITHOT0 TPOBOAHNKA C TOKOM.

BeckoHeuHasi TMJIOCKOCTH HeceT 3apsii, PABHOMEPHO pacnpeAeJeHHbIH ¢
TMOBEPXHOCTHOM IVIOTHOCTHIO 1 mkKua/m’. Ha HEKOTOPOM PACCTOSIHUM OT IJIOCKOCTH
napajjielibHO eil pacmoJio:keH Kpyr paaumycoM 10 cm. BbIYHCIMTH NOTOK BeKTOpa
HATNPSKEHHOCTH 3JIeKTPUYECKOr0 MOJIA Yepe3 ITOT KPyT.

®oHJ OLIEHOYHBIX CpCACTB 110 AUCHUIITIMHE MTPECACTABJICH B HpI/IJ'IO)KCHI/II/I Ne 1l

Pesynbrarsl

OCBOCHHUA JUCHUIUIMHBI CUYHUTAKOTCA HOOCTHUIHYTBIMH, CCIHW JIA BCEX

9JICMCHTOB KOMHeTeHHI/Iﬁ AOCTUTHYT HOpOFOBI)II\/’I YPOBEHb OCBOCHHUA KOMIICTCHIHWH Ha JaAHHOM
9TallC — OLICHKA «YJAOBJICTBOPUTCIIBHO) .
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7. IlepeyeHb y4eOHbIX U31aHUIH, HEOOXOAMMBIX JJIS OCBOEHM S TUCUUIIJIMHBI.

a) TIeyaTHbIC U3TaHUs

1.

10.

11.

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

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:
Jlans, 2011. — 342 c. -ISBN 978-5-8114-1208-2 .

CagenneB,l.B. Kypc obmieit ¢pusuku : yaedHoe nocodue : B 4-x k. T. 3. MonekynspHas
¢uzuka u repmoaunamuka/ M. B. Casenbes. - 5-¢ u3g., ucnp. . - Cankr-IlerepOypr, MockBa
; Kpacnomap: Jlans, 2011. —208 c. - ISBN 978-5-8114-1209-9.

CagenneB,l.B. Kypc o6mieii pusuku : yaedbHoe mocobue : B 4-x kH. T. 4 . Bomabl. OnTuka.
/ N. B. CaBenbeB. - 5-¢ usn., uctp. . - Cankr-Ilerepoypr, Mocksa ; Kpacaonap: Jlans, 2011.
—251 c .- ISBN 978-5-8114-1210-5
Bamumes M.I'. Kypc obuieit pusuku : YuebHoe nocodbue ais By30B 10 TEXHUUECKUM
HaIpPaBJIEHUSM MOJATOTOBKU U cnienuanbHocTsaM / M. I'. Banumes, A. A. IloB3uep. - 2-¢ u3z.,
ctep. - Cankr-Ilerepoypr, Mocksa ; Kpacnonap: Jlans, 2010. - 573 c. : wi. - (YueOHUKH U1
By30B. CnieninansHas aureparypa). - ISBN 978-5-8114-0820-7
CrapoBukoB, M.M. BBenenue B 3KcrepUMEHTaIbHYI0 (GU3UKY : yuyeObHoe 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 pelIeHHIoO 3a/1a4 10 Kypcy obmien Gpusuku : yuedHoe mocodune
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 o0Opa3oBanus u Hayku Poccuiickoit ®enepaunu, CaHKT-
[TeTepOyprckuii  rocyJapCTBEHHBIM  TEXHOJOTHYECKHMA WHCTUTYT (TexHuYecKuit
yauBepceuteT). Kadenpa odmeit ¢pusuku. — Cankr-Ilerepoypr: CIIOI' TU(TY)., 2015. — 22 c.

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

bnarosemenckuii, B.B. MccnenoBaHne CHeKTpOB IOIVIOLIEHHUS PACTBOPOB OPraHUYECKUX
MOJIEKYJI. METOJIMYECKUe yKazaHus K nabopatopHoit padote Ne 90 / B.B. biarosermenckui,
A.B. benskos, C.B.Xorynnosa; MunHucrepctBo o0pa3oBaHuss U Hayku Poccuiickoit
Oenepannn, Cankr-IlerepOyprckuii  roCyJapCTBEHHBIH  TEXHOJOTHMYECKHH  WHCTUTYT
(texunueckuii  yHuBepcurter). Kadenpa oOmei ¢m3uku. — Cankr-IlerepOypr:
CIIoI' TU(TY)., 2015. - 26 c.

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

13.

14.

15.

16.

17.

18.

19.

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

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

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

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

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

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

Yuobucos, A.I'. OnpeneneHue ropu30HTAITBHON COCTABIISAIONIEH MAarHUTHOTO TOJs 3eMIIH :
Mertoanueckue ykazaHusi Kk jJabopatopHoit padore Ne 31/ A.I'. Yubwucos, JI.H. Kaypona,
O.I1. OlyctpoBa, B.B. ; MunucrepctBo oOpa3oBanusi u Hayku Poccuiickoit @enepanuu,
Cankr-IlerepOyprckuif  TOCYyJapCTBEHHBI TEXHONOTUYECKUH HMHCTUTYT (TEXHUYECKHIA
yauBepcureT). Kadpenpa obmeit ¢pusuku. — Cankr-IlerepOypr: CIIGI TU(TY)., 2013. — 18 c.

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

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

21.

22.

23.

24,

25.

26.

27.

28.

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

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

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

WBanos, A.Jl. MonekymnspHas ¢puzuka: Metoaudeckue yKa3aHus K J1a00paTOpHBIM paboTam /
A.Jl. UBanoB, B.B. Kammer, B.b. Ocrames; ; MunuctepcTBo 00pa3oBaHUS M HayKd
Poccuiickoit ®enepanun, Cankr-lIlerepOyprckuili rocyJapCTBEHHBIN TEXHOJOTUYECKHM
UHCTUTYT (TexHuuyeckuid yHuBepcuter). Kadenpa obmeit ¢usuku. — Cankr-IlerepOypr:
CII6I'TU(TY)., 2005. — 49 c.

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

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

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

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

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

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

30.

31.

32.

33.

34.

35.

36.

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

N3yuenue ranmpBaHoMmeTpa. Mcnonb3oBaHre €ro B Ka4eCTBE aMIIEpMETpa U BOJbTMETpa

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

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

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

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

Hponos, N.E. BomHossie mponecchl : OcHoBHbIe 3akonbl / U.E. Uponos. — 2-e u3a., pom. —
Mocksa: BUHOM. Jlabopatopus 3nanuii, 2004. — 263 c. -- ISBN 94774-008-7

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

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

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

B) 3siekTpoHHbBIE yueOHbIe U31aHUA

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

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

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

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

bnarosemenckuii, B.B. UccnenoBanne cniekTpoB MOTIIOMIEHUS pAaCTBOPOB
OpraHMYecKuX MoJeKyn: MeToauueckue yKkazanus K maboparopHoit padore Ne 90 /
B.B. bnarosemenckuii, A.B. benskos, C.B.XoTyHuoBa; MuHucTepcTBO 00pa3oBaHus
u Hayku Poccuiickoit @enepanuu, Cankt-IleTepOyprekuii rocyaapcTBeHHBIM
TEXHOJIOTUYECKUM HHCTUTYT (TexHuueckuil yausepeuteT). Kadenpa obmei ¢puzuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2015.-16 c. /CII6I TU. DnekrporHas
oubmmoreka.-URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-
Pexxum noctyma: aJisi 3aperucTpupOBaHHBIX MMOJIB30BaTENEH.

AsepmmHa, ['.I'. U3ydyenue qucnepcun cBeTa B BEIIECTBE | MeToauyYecKue yKka3aHus
k maboparopnoit pabore Ne 68 /I".I'. Apepmnna, A.B. bensikos, O.I1. Hlyctposa ;
MunuctepctBo 006pazoBanus u Hayku Poccuiickoit denepanuu, CaHKT-
[TeTepOyprckuit rocy1apCTBEHHBIN TEXHOIOTHYECKHI HHCTUTYT (TEXHUYECKHI
yHuBepcuret). Kadenpa obmeit ¢pusnku. — Cankr-Ilerep6ypr: CIIGI TU(TY).,
2014.-18 c. //CII6I ' TU. DnexTpoHHas 6ubnuorexa.-
URL:http://technolog.bibliotech.ru (zara o6pamenus: 12.03.2021).-Pexum gocrymna:
JUISL 3aperMCTPUPOBAHHBIX TOJIb30BaTENIEH.

. Jannnpuenko, B. I'. Onpenenenre oTHOEHUS 3aps/ia dJEKTPOHA K €ro Macce ¢
MTOMOIIIBI0 MAarHETPOHA : METOAMYECKHE yKa3aHus K JaboparopHoii padore Ne 33 / B.
I'. Janunsuenxo, JI. H. KaypoBa ; MunucrepcTBo o0Opa3oBaHMs U HAYKH
Poccuiickoit @enepanuu, Cankr-IlerepOyprekuii rocy1apcTBeHHBIN
TEXHOJIOTUYECKHUM HHCTUTYT (TexHuueckuil yausepcuteT). Kadenpa obmelt puzuku.
— Cankr-IlerepOypr: CIIOI TU(TY)., 2014,-21 c. /CII6I' TU. DnekrponHas
oubmmoteka.-URL:http://technolog.bibliotech.ru (mara oopamenus: 12.03.2021).-
Pexum noctyna: as 3aperucTpupoBaHHBIX M10JIb30BaTENEH.

bonotos, b.b. SIBnenns 31eKTpOMarHuTHONM MHAYKIIUY U CAMOMHAYKIUY :
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 TEXHOIOTHYECKUNA HHCTUTYT
(Texanueckuii ynuepcutet). Kadenpa odmeii ¢uszuku. — Cankr-IlerepOypr:

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

Kepnonroii, A.. I3mepeHune AJIMHBI CBETOBOM BOJIHBI IIPH MIOMOIIHM TU(PPAKITHOHHON
pEIIeTKH : METOIMYECKUE YKa3aHusl K JlabopaTopHoii pabote Ne 54 / A. W.
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http://irb.technolog.edu.ru/CGI/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=EK&P21DBN=EK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%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.

Kepnoroii, C. B. Ipstuerko ; MunuctepcTBo 0o0pa3oBanHus u Hayku Poccuiickoit
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 padbore / B.I'. Janunwsuenko, C.B. Ipsuenko, A.W. XKepnosoii, 1O.P.
PynakoB ; MunucrepcTBo oOpasoBanus u Hayku Poccuiickoit @enepanuu, CaHKT-
[TerepOyprckuii rocyapCTBEHHBIN TEXHOJIOTHYECKUNA HHCTUTYT (TEXHUYCCKUN
yauBepcuteT). Kadenpa oomeit ¢pusuku. — Cankr-Ilerepoypr: CIIOGI TU(TY).,
2013.-15 c. //CII6I' TU. DnexkTpoHHas OMOIMOTEKA. -
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperUCTPUPOBAHHBIX TOJIh30BaTENICH.

Uubucos, A.I'. Dorosnexkrpudeckuit apdexr : Meroaudeckue ykazaHus K
naboparopnoit pabore Ne 59 / A.I'. Uubucos, O.I1. Illlyctposa, B.B.
bnarosemenckuii ; MunncTepcTBO 00pazoBaHus U Hayku Poccuiickoit @enepanum,
Cankr-IlerepOyprckuit Tocy1apCTBEHHBIN TEXHOIOTUYECKUI HHCTUTYT
(rexanueckuii yauBepcutet). Kadenpa obmeii ¢usuku. — Cankr-IletepOypr:
CIIGI' TU(TY)., 2013.-17 c. //CIIOI TU. DnexTponHas 6ubnauoTeka.-
URL:http://technolog.bibliotech.ru(nara obparienus: 12.03.2021).-Pesxxum gocryna:
JUIS 3aperuCTPUPOBAHHBIX TOJIH30BaTENICH.

Uubucos, A.I'. OnpeneneHue TOPU30HTATBLHOM COCTABIISAIONICH MAarHUTHOTO TIOJIS
3emiu : Meroanueckue yka3zaHus Kk JadopaTopHoit padore Ne 31/ A.T'. Ynubucos,
JLLH. Kaypoga, O.I1. llyctpoBa, ; MunucrepctBo oOpazoBanus U Hayku Poccuiickoi
®enepanun, Cankt-IlerepOyprckuii rocy1apcTBEHHbIN TEXHOIOTHYECKUN HHCTUTYT
(texnuueckuit yauepcurer). Kapenpa obmei ¢usuxu. — Cankr-IlerepOypr:
CIIGI' TU(TY)., 2013.-13c. //CIIOI TU. DnextpoHHas 6ubInoTeka.-
URL:http://technolog.bibliotech.ru(nara o6pamenus: 12.03.2021).-Pexxum nocrymna:
JUIS 3apErMCTPUPOBAHHBIX T0JIb30BATEINIECH.

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 ®denepanun,
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.,
Cko6enes B.H. ; MunucrepctBo o6pazoBanus u Hayku Poccuiickoit ®enepanum,
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 o6pamenus: 12.03.2021).-Pexxum noctymna:
JUIS 3apErMCTPUPOBAHHBIX I10Ib30BATEINIEH.
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8. Hepeqenb IJICKTPOHHBIX 06pa30BaTeJIbHLIX pecypcoB, HQOGXOI[I/IMLIX AJIs1
OCBOCHMA NTHUCHUIIJIMHBI.

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

3JIEKTPOHHO-OMOJIMOTEYHBIE CUCTEMBI:

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

9. MeToauuyecKue YKa3aHust AJasd 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. Bunbl yuebnbix 3anstuii. JlabopaTopHble 3aHATHS.
OO6mmue TpeboBaHMsI K OPraHU3alny U TIPOBEACHHUIO.

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

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

CTIT CIIGI'THU 048-2009. KC YK/IB. Bunber yueOnbix 3ansaTtuil. CamocrosiTenbHas
utaHupyemasi pabora cryaeHToB. O0mue TpeboBaHMs K OpraHU3aluy U IPOBEICHUIO.

[InanupoBaHue BpeMEHH, HEOOXOJMMOIO Ha W3YYEHHUE NAHHOW IUCHUIUIMHBI, JTy4Ille
BCETO OCYIIECTBIISATh HA BECh CEMECTp, MpelycMaTpHuBas MpPHU ATOM PETYJSIPHOE MOBTOPEHUE
MPONJICHHOTO MaTepuaa.

OCHOBHBIMU YCIIOBUSIMU TIPaBUJILHOM OpraHU3alMi y4eOHOTO Tpoliecca IJisi CTYACHTOB
SBIISIETCS:

IJIAaHOBOCTh B OpPraHU3aluy yueOHOU padoThl;

Cepbe3HOE OTHOIICHNE K U3YUYCHUIO MaTepHana;

MOCTOSIHHBIN CAMOKOHTPOJIb.

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

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

10.1. UndopManiuoHHbIE TEXHOJIOTHH.

B yuebHOM mpoluecce MO JaHHOM AMCHMIIMHE NPEIYCMOTPEHO HCIOJIb30BAHUE
UH(OPMAIIMOHHBIX TEXHOJIOTHI:

YTEHHE JICKIIUN C HCTIOJIb30BAHUEM CIIal1-TIPE3EHTALINH;

B3anMoJieiicTBre ¢ oOydaromumucs nocpeactsom DMOC..

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

10.3. ba3pl JaHHBIX 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMBI.
basbr nannbix Scopus u Web of Science.

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

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

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

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

2. -KOMITBIOTEPHBIH Kilacc, cocTosmmid u3 10 KOMIBIOTEPOB ¢ BIX010M B MIHTEpHET;

3. -obopynoBaHHas 1ab0paTOPHs U IPOBEACHUS (PU3UUECKOTO MPAKTUKYMA

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

Jisi MHBaNMAOB W JIMIl C OrPAaHUYECHHBIMU BO3MOXHOCTSIMH y4eOHBIE IPOIIECC
OCyIlIecTBIsieTcs B cooTBeTcTBUM C [lomokeHuem 00 opraHuzanuu y4eOHOTO mporiecca s
00y4YeHUs1 MHBAJIUAOB W JIMIl C OTPaHUYEHHBIMU BO3MOXXHOCTAMH 310poBbsi CIIGI TU(TY),
YTBEpKI€HHBIM pekTopoM 28.08.2014.

7 . .

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

DoH/1 OLIECHOYHBIX CPEACTB
JJIS1 IPOBe/IeHHsI POMEKYTOUHOM aTTecTAlMHU 10

JUCHHUILINHE «Du3nKa

1. Tlepeuyenb KoMIeTEeHUHIA U ITANOB UX (OPpMHUPOBAHUS.

Hupnexc
8 Conepxanue® Aran (popMUpoBaHHUST
KOMITCTCHIINH
OIIK-8 CriocobeH NmpUHUMATh HAYYHO 00OCHOBAHHBIEC PEIICHHS B IIPOMEKYTOYHBIN

00JacTH CUCTEMHOTO aHAIKM3a U aBTOMATHYECKOT0
yIIpaBJICHUS HA OCHOBE 3HAHUH MPO(UIBHBIX Pa3/IEIOB
MaTeMaTUKH, GU3NKU, UHPOPMATHKU, METOJIOB
CUCTEMHOI'0 ¥ (yHKIIMOHAIbHOI0AHAIN3a, TEOPUN
YIpaBJICHUS U TEOPUU 3HAHMIA.

® JKupHbIM mMIPH(TOM BHIIENAETCS TAa YACTh KOMIIETEHIMH, KOTOpas (GOPMUPYETCS B XOJ€ M3YHEHWs JAHHON MMCIMILTMHBI (€CIH KOMIICTEHIMS OCBAHBACTCS MONHOCTBIO, TO
(bparMeHTHI HE BBIICISIOTCS).

¥ Sran GopMHUpOBaHMS KOMIETEHIMHK BhIGHpaeTcs 110 11. 2 PITJI 1 yueGHOMY miaHy (HadalubHBI — eCIIM HET NPEAUIECTBYIONMX AMCIHILIHH, HTOTOBBIA — €CITH HET MOC/TEIyOMIHX
JUCLUITINH (WM KOMIIETEHISI He (JOPMUpPYETCs B X01€ MPaKTUKH win [ TA), IpOMEXyTOYHBIH - BCe IpyTHE)
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2. IToka3zaTenu u KPUTECPUHA OLNCHUBAHUA KOMIIeTeHIIMii Ha PA3JTHYHBIX Talax uX (l)OpMPIpOBaHI/Iﬂ, HIKaJIa O¢cHUuBaHUusA

Kon u HaumeHoBaHue ITokazatenu chopMUPOBAaHHOCTH Kputepuit YpoBHU CHOPMHUPOBAHHOCTH
MHIMKaTOpa NOCTHXKCHUS (meckpuntopsl) OLICHUBaHUS (omMcaHue BBIPAKEHHOCTH JECKPUIITOPOB)
KOMIICTCHIINU
«YIOBJIETBOPUTEIHLHO «XOPOIIIOY «OTIUYIHO»
(oporoBbIit (cpennuit) (BBICOKMIT)
OTtBeTHI Ha | Haer onpenenenus | Jlaer onpenenenus | MpasuabHO aaet
Bonpockl  Nel-16, | OCHOBHBIX (u3HUeCKnX | OCHOBHBIX (DH3UYECKUX | onpepeneHus
- - - | BeMMUYuH ¢ OmMOKaMH. | BEITHYWH c
Jlaer ompenenenus ocsopmsix | 2549, 67-83, 95 OCHOBHBIX U3M4ECKNX
926 106-118 x IlyraeTrcs B enuHHMLAX | HETOYHOCTAMH. MMECT | geqpunn.  OB6bscHseT
W3WYECKUX BEJIUYHH, OOBSCHSET '
OIIK-8.2. [Ipumenenne ¢ 5 ’ 3K3aMEHY HSMCPCHHA. 1p eﬂcgaBneHHe O ux cmbicn, cnocobel
criocobax 170
OCHOBHBIX METOJIOB HUX CMBICIH, cno)co bl U €IUHUILIBI smeperts N3MepeHUs.
- u3Mepenns (3-1 . MpaBuWibHO HasbiBaeT
(bu3UKO-MaTEMaTHUYECKOTO TIpaBHIbHO  HA3BIBACT
aHanusa Il peLIeHHus €AVHNLIbI USMEPEHNA.

€CTCCTBCHHO-HAYYHBIX
3aaa4.

CAUHULIBI U3MCPCHUS.
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[IpaBuiIBHO bopmymupyer | OTBETHI Ha
Boripochkl  Nel-45, | dopmynupyer [IpaBuibHO
OCHOBHBIE  3aKOHBI  (PU3HKH,
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 JaesteabHocTH (3- o
5 [TpuBoaMT mpUMEPHI | IPAKTUYECKON
) HPUIIOKEHUS NeSITeTTHHOCTH.

3aKOHOB (M3HMKH B

MPAKTHYECKOMN

JeSTeTbHOCTH.
AHanmu3upyeTt ycioBHs OTBeThl Ha Ananuzupyer AHanusupyer [TpaBUIBbHO U ICHO
MpOTeKaHus (PU3NIECKOro Borpockl NeNel - ¢buznueckuit ¢bu3nyecKkuil mporecc | 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®bscHseT sBieHuUE WK npouecc | OTBETH Ha BriOoupaer Bribupaer ¢usudeckue | [IpaBUIBHO U SCHO
Ha OCHOBE (PM3MYECKUX 3aKOHOB Borpockl NeNe]- (bu3uYecKre 3aKOHBI, | 3aKOHBI, 0OBSCHIET
15,46-66,85-105 k | onucHIBArOIIAE OIIMCBHIBAIOIINC buznueckuit
SK3aMEHY SBJICHUE WM SIBJICHAC MM TIPOLCCC | ryoppecc.,
IIPOLECC C HOMOIIBI0 | © I
HABOALINX HETOYHOCTSMH.
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 | pU3MUECKOE SBJICHKHE | ONUCHIBAIOLIME popmyibl,
3a71a4u. JK3aMeHy ¢ OIIMOKAMMU. ¢du3nvecKoe SBICHUE | OMUCHIBAIOIIHE
(H-1) I[Tyraercs npu | C HEOONBLIIUMH | U3HUIECKOE
peieHuu HeroyHoctsaMu. Ilpu | genenwue. Pemaer
(du3nueckux 3aaay. pelieHnn 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 3aJJaHUS /ISl IPOBeIeHUsI IPOMEKYTOYHOM aTTecTa
Mexanuka.

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

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

IlonsTHE COCTOSTHUS MEXaHHMYSCKOM CUCTEeMBbI. 3aKOoHBI HproTOHA.

3aKoH coxpaHeHus uMmiyibca. LleHTp nnepuuu.

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

Cuuia, paboTa ¥ oTeHIIMAIbHAs SHEeprus. KoHcepBaTUBHBIE 1 HEKOHCEPBATUBHBIC CHITHI.
Pabora u kuHeTHUYECKasI SHEPTHUSI.

3aKoH COXpaHCHHA ITOJIHOM MEXaHWYECKOH OHCPI'MH B I10JIC ITIOTCHUOHUAJIbHBIX CHJI.

. CBs13p MY CHJION M MMOTEHIMALHOW HEprueil. ['panneHT ckaasipHoil QyHKINN.
. YpaBHEHHE BpalICHUs TBEPAOrO TEIa BOKPYT 3aKPEIJIEHHOW 0ch. MOMEHT MHEPLUH.
. MomenT nnepunun. @opmyna Ilreitnepa.

. [IprHIMN OTHOCUTEIILHOCTH [Nanunes-OiHiuTelHA. ITocTynatel TEOpUU

OTHOCHUTCIIBHOCTH.

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

[IpeoOpa3zoBanus JlopeHua. PensTUBUCTCKUN MHBApUAHT-UHTEPBAT MEX]Y COOBITUSIMH.
CrnoxxeHue ckopocTell B PENATUBUCTCKON MEXaHMKE. PElSITUBUCTCKMII MMITYJIbC. 3aKOH
COXpaHeHMs] uMmnyiabca. PenstuBuctckas osHeprus. CBsi3b MacCbl M JHEPrUU.
Kunernueckas sueprus.

3anaum k pasgeay 1

C BBIIKK OpOCHIIM KaMEHb B TOPU3OHTAIILHOM HarpasiieHud. Uepes 2 ¢ kaMeHb yrall Ha
3emit0 Ha pacctosHur 40 M OT OCHOBaHUS BbIIKH. ONpenenuTb HAYaJbHYIO U
KOHEUYHYIO CKOPOCTh KaMHsI.

Kamenp OpocaioT moja yrioM K ropusoHTy. Pagumyc KpuUBH3HBI TpPaeKTOPUM B TOYKE
HaUBBICILIETO MoAbeMa paanyc KpuBu3Hbl R = 10 M. Onpenenure cKOpoCTh B 3TOM TOUKe

JIuneiHas cKOpOCTh TOUYEK Ha OKPYKHOCTH Bpalllarolierocs qucka pasHa 3 Mm/C. Toukw,
pacroyio’)keHHbIe Ha paccTossHUM 10cM Omke K OCH, UMEIOT JUHENHYIO CKOPOCTH 2
M/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 HauyaJd MO HEH CKOJB3UTh. DTO MPOU3OIUIO MPH yIiie HAKJIOHA JIOCKH 45°.
Onpenenure KO3PGUIUEHT TPEHUS?

Ha momny cTouT Tenexxka B BHIE ATUHHON JOCKM, CHAaOKEHHOHU JIETKUMH Kosecamu. Ha
OJIHOM KOHIIE JOCKH CTOHT 4eJIoBeK. Macca yenoBeka 60 ke, macca qocku 20 xe. Maccoi
Kosec mpeHeOpeub. TpeHue Bo BTyIKax He3HAuuTeNbHO. C Kakoil CKOPOCTBIO Oyaer
JIBUTAThCS TEJIEKKA, €CIIM YEJIOBEK TMOMUJIET BJOJIb JOCKH CO CKOPOCTHIO (OTHOCHUTEIIBHO
nocku) 1 m/c?

[Tnardpopma B BUAe nucka paguycoMm | m Bpamiaercst mo MHepuuu, aenas 606/mun. Ha
Kpar 1IaTdopMbl CTOUT YeJIOBEK, Macca Kortoporo paBHa 80 xe. CKOIbKO 000OPOTOB B
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MUHYTY Oyner nenaTh Iutaropma, €CIU 4YelloBeK mepeizer B ee ueHTp? MoMeHT
uHepumy athopmsl paser 120 x2:u’. MOMEHT HHEPLMH YeNOBEKa PACCUUTHIBATH KAK
JUIsl MAaTEPUATIBHON TOYKH.

22. Kamens 6pomen Beepx noj yriom 60° kx mosepxnoctn 3emin. Kunernueckas sHeprus
KaMHS B HayaJdbHbld MOMeHT paBHa 20 /. Onpenenutb KUHETHUYECKYIO U
NOTEHIMAJIbHYI0 OSHEPrMM KaMHS B  HauBBICHIEW TOYKE €ro  TPaeKTOPHH.
ConpoTuBIeHHEM BO3/1yXa MPEHEOPEYb.

23. XokkeliHas maiida CKOIB3UT 5 M, €CIIU MPU OPOCKE il COOOIAaT Ha4aIbHYH CKOPOCTh
2 m/c. Kako#i myTh OHa MPOCKOJIB3UT, €CIIH €l COOOIINTh HAYalIbHYIO0 CKOPOCTh 4 M/C?

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

25. Haiitu paboTy moasema Tpy3a MO0 HAKJIOHHOW IIOCKOCTH, eciau macca rpys3a 100kr,
JUTMHA HAKJIOHHOM TUIOCKOCTH 2 M, YrOJI HAaKJIOHA 30°, kodpurment tperus 0.1 u rpys
JBIDKETCS ¢ ycKopeHuem 1 m/c2.

26. Ban maccoii 100 ke u paguycom 5 cm Bpamaics, aenas 8 o6/c. K nunmuHapudeckon
MOBEPXHOCTU Baja MPUXKAIM TOPMO3HYHO KoJoaKy ¢ cuiod 40 H u uepe3 10 ¢ Ban
octaHoBuiIcs. OnpeneauTs K03()pPHUIHEHT TPeHHUS.

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

28. IIpenrnonoxxum, 4To Mbl MOXKEM H3MEpUTh JJIMHY CTepXkHs ¢ ToyHOcThio 0,1MkM. [Ipu
KaKOW OTHOCHUTEIbHOW CKOPOCTH JABYX MHEPLMAIBHBIX CHUCTEM OTCUETa MOXHO ObUIO OBl
OOHApYXUTh PEJIATUBUCTCKOE COKpAllleHHe JJIMHBl CTEp)KHS, COOCTBEHHas JUIMHA
KOTOpoOro pasHa 1 m?

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

Pa3pnen 2 .JaekTpoMaraeTusm.

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

31.Dnextpudeckoe moje. Hampspk€HHOCTh AIEKTPUYECKOTO MO W moTeHiuan. [IpuHnummn
CYNEPIO3ULIMU TTOJEN.

32.PaboTta cmi DJEKTPOCTATHYECKOTO TIIOJIS TPH TEepeMenIeHuu 3apsina. Lluprynsus
BEKTOpa HANPSHKEHHOCTH OJIEKTPOCTaTHYECKOTO Toisa. [loTeHnmanbHBIA  XapakTep
ANIEKTPOCTATUIECKOTO MOJIS.

33.TloTox BekTOpa HANMpPsHKEHHOCTH JJIeKTpocTarndeckoro mnois. Teopema [aycca mis
AIIEKTPOCTATUIECKOTO TIOJISl B BaKyyMe.

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

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

36. DOHeprusi CUCTEMbl HEMOABMIKHBIX 3apsAA0oB. ODHEPrus 3apsuKeHHOTO IPOBOJHUKA U
KOHJIeHCAaTopa. JHepruss M OO0bEMHAS IUIOTHOCTb SHEPTHH DJCKTPUYECKOTO TOJIS.
OHeprus NoJIIPU30BaHHOTO JUDIIEKTPUKA.
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37. Dnextpuuecknii TOoK. Cuna Toka. IlmoTHOCT, TOKAa. YCIOBHS CYyIIECTBOBAHUS
IIOCTOSIHHOT'O TOKA.

38. O600uEHHEI 3ak0oH OMa B HHTErpasibHOM (hopMme. PasHOCTH MOTEHIMANIOB, HATIPSKEHNE,
OJ1C. 3akon [Ixoyns — Jlenna.

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

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

41. MarHuTHOE 1oJjie KpyroBoro Toka. MarHuTHbI MOMEHT BUTKA C TOKOM.

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

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

44. MarautHblil notok. Teopema ['aycca /uis MarHUTHOTO TOJISL.

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

47.3aK0oH MOJHOrO TOKa JJIi MarHUTHOTO MoJis B BemiectBe. HanpsKEHHOCTP MarHUTHOIO
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)
NpsMOYTOIbHONH cucTeMbl kKoopauHaT (X; V), rae X, VY 3amansl B MeTpax.
OnpenenuTs MPOEKIUIO HAa OCh OX BEKTOpPA HANPSIKEHHOCTH 1oJs B Touke (1; 1).

50. Kako#i myTh MO CHJIOBOUW JIMHUHM JO TIOJHOW OCTAaHOBKH MPOXOJHUT a-9acTHUIA B
OJHOPOJTHOM TOPMO3AIIEM Tojie ¢ HanpspkeHHocThio 2000 kB/M, ecnu HawanbHas
ckopocTb ee 20000 km/c? Macca yacTHIIbI 6,4 102 KT, 3apsa 3,2 10 19 K.

51. CBs3p MeXIy HaNpsOKEHHOCTBIO TMOJS M moTeHnuanoMm. ['padudueckoe nzobOpakeHue
DIIEKTPUYECKOTO TOJNSI C TIOMOIIbIO CHJIOBBIX JIMHUH ¥ OKBUIOTEHIUATbHBIX
noBepxHocTen. OnpenenuTe pa3HOCTh MOTEHIUAIOB Mexay Toukamu (-1, 0,0) u (1,0,0),
€CITH HAMPSHKEHHOCTD dJIeKTprueckoro moist E=2i+4j+3K.

52. TOHKU CTEep)KEHb COTHYT B TONYKOJbHO. CTepKeHb 3apskeH ¢ JIMHEWHOU
mroTHocThio 100 HK/M. Kakyro paboTy Hazo coBepuInTh, YTOOBI IepeHecTH 3apsij 1
HKI1 13 ieHTpa Kosbia B 06CKOHEYHOCTh

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

54. beckoHe4Has MIOCKOCTh HECET 3apsiji, PABHOMEPHO PaCHpPEEICHHbIN ¢ MOBEPXHOCTHOMN
miotHoctbro 1 MxKi/m®, Ha HEKOTOPOM PACCTOSHUHU OT IIOCKOCTH MapajIeIbHO €il
pacnosioxkeH Kpyr paauycom 10 cm. BplHHMCINTE MOTOK BEKTOpa HANPSHKEHHOCTH
ANEKTPUYECKOTO MOJIS YEPES ITOT KPYT.

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

56. OnpenenuTh IMJIOTHOCTh TOKA B JKEJIE3HOM MPOBOAHUKE MIMHOW 10M, eciu mpoBOj
HaXOJuUTCA MoJ HanpsbkeHueM 6 B. YV nenbHoe conpoTtuBienue xeneza 98 HOM M.
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58.
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65.
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67.
68.
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70.
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72.
73.

74.

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

IMpoBomuuk mmuaoi | = 20 cm ¢ maccoit m = 2 2, MOABENMICHHBI FOPHU30OHTAIBHO Ha
TOHKHUX IPOBOJIOYKAX, HAXOAMUTCS B OJHOPOJHOM MAarHUTHOM II0J€, CHUJIOBBIC JIMHUU
KOTOPOT'O HAmpaBJICHbl BEPTUKAIBHO BBepX. [Ipu MpoXO0kIeHHH MO MPOBOJHHMKY TOKa
cuwiot | = 0,3 A oH OTKJIOHWIJICS TakK, 4TO MPOBOJIOYKH OOpazoBamu yron o« =17° ¢
BEepTUKAIbIO. HailTh MHIYKIIMIO MAarHUTHOTO TIOJIS.

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

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

BBIMHCIUTE MUPKYISIAIO BEKTOpAa WHAYKIMU BIOJIh KOHTYpPA, OXBATHIBAIOIIETO TOKH
11=5 A, 1,)=7,5 A, texkyumue B OJHOM HampaBieHUU, U TOK I3=10 A, Texkymmuii B
IIPOTUBOIOJI0KHOM HaIIPABJICHUH.

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

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

Pasznea 3. Kosieoanus 1 BosiHbI. BostTHOBasi onTuka.

W neanbHblil rapMOHUYECKHN OCHIMIUISATOP. Y PaBHEHUE UICATTBHOTO OCIUJUISITOPA U €T0
penieHue. AMIUTUTY/a, YacToTa U ¢aza konedanus. KommnekcHas ¢popma mpeacTaBieHus
TapMOHHMYECKHUX KOJIeOaHUH.

BekTopHoe onrcanue cinoxeHust KoaebaHuu.

[Ipumeps! konedaTeabHBIX IBUKEHUN pPa3IunYHON (GU3NYECKON TPUPOIBI.

DHeprus KonebaHui

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

Bonuel. OGpa3zoBanne u pacnpocTtpaHeHrue BOJH. [IpofofbHBIE M TOTIEpEYHBIE BOJHBI.
@pOHT BOJIHBI, BOJIHOBasg MOBEPXHOCTh. J[JIMHA BOJIHBI U CKOPOCTb PacHpOCTpaHEHUs
BOJIH.

YpaBHeHU MJIOCKOM U cepuueckoit Geryumx BosaH. BoinHoBoe uncio.

CBoiicTBa 3JEKTPOMAarHUTHBIX BOJH. CKOPOCTH pacmpoOCTpaHEHUs AJIEKTPOMArHUTHBIX
BOJIH. M31yueHune 31eKTPOMAarHUTHBIX BOJIH.

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

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

HNuTtepdepeniius CBETOBBIX BOJIH. Y CIIOBUS JJI HAOMIOJCHUS U CIOCOOBI peaau3arin
(merox FOnra, 6unpusma @penens) OnTudeckas pa3HOCTh X0a. Y CIIOBUSI MAaKCUMYMOB
1 MUHUMYMOB uHTepdepeHiuu. MaTepdepennus B TOHKUX ieHkax. [lomocel paBHOMH
TONIIMHBI M TOJOCH paBHOro HakioHa. [Ipumenenue wuHTepdepenuu. Judpaxius
ceeta. [Ipunnun [Molirenca-Openens. dudpakuus Openens u @paynrodepa?
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75.Meron 3o ®@penens. udpaxmus Dpenenst Ha KpyrJioM OTBEPCTHH M JHICKE.
Hudpakuonnas pemierka. [IpuMmenenue ee B kayectBe crekTpomerpa. Jucnepcus u
pazpemaromas cuia. [lousrue o romorpaduu.

76. [Tonsipu3zanusi cBeTOBBIX BOJH. Buabl monspuszanuu. Crenenp nonspusanuu. CrocoOsl
noJiyueHus nojspusanuu ceera. [lonspusanus npu orpaxenuu. 3akoH bprocrepa.

77. IBoiinoe ny4uenpenomiienue. [lonspu3sanus cBeTa npy JBOHHOM JTy4eNpeIOMICHUH

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

79. PacnpocTpanenue cBera B BemlecTBe. HopmaibHas ©  aHOMajbHAas JUCIEPCHS.
DNEKTpPOHHAs TEOPUS IUCIEPCUH.

80. Ilornmomenne cBera B BemecTBe. 3akoH byrepa-JlamOepra-bepa. Ocobennoctu
MOTJIOUIEHMS B Pa3pEKEHHBIX I'a3aX U CIUIOIIHBIX Cpeax.

81. Paccesinue cBeta BeuecTBOM. PaneeBckoe paccesinue. MonekyssipHOe paccesHue.

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 17=10* JTx, a Bospacraromas cuna F=+5-10
3 H. Onpenennuts Taxxke (hasy KoMeOaHHiA B 5TOT MOMEHT BPEMEHH.

83. Touka coBepIIaeT rapMoOHUYecKe Koliebanus. B HEeKOTOpBIi MOMEHT BpeMeHH!
CMEIIIeHNEe TOYKU X = 5 ¢M, CKOpOCTh ee L = 20 cM/c u yckopenue a = -80 cm/c 2. Haittu
[UKITUYECKYIO YacTOTy U NIEpHOJ KoJieOaHui, ¢azy KoJieOaHHid B pacCMaTPUBACMBIN
MOMEHT BPEMEHH U aMIUIUTYAY KOoueOaHui.

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

OJIMHAKOBbIE aMIUIMTY/Abl WU TEPUOJbI, CKJIAAbIBAIOTCA B OJHO KoJieOaHME TOW XKe
amuntyabl. Halitu pasHocTs (a3 ckiiagpiBaeMbIX KOJIeOaHUH.

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

86. JlaHbI XapaKTepUCTHUKH JBYX KOJeOaTeIbHBIX IBKCHHH MaTepualbHON Touku: T1=T2=8
¢, A1=A2=5 cm. Pa3HocTh (a3 mexay aTumMu KoeOanusmu /4. HavansHas dasa
OJIHOTO M3 HUX paBHA HYJIO. 3alUILINTE YpaBHEHHE PE3YIbTUPYIOLIETO KOJIeOaHusl.
[TocTpoiiTe BEKTOPHYIO JUAarpaMMy CI0KEHUS.

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

88. HaiitTu cMmelmieHue OT TMOJIOKEHUS] PABHOBECHS TOYKH, OTCTOSIIEH OT MCTOYHHUKA

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

89. Iinockast aneKTpoMarHuTHas BOJIHA PAacCpOCTPAHAETCS 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,[Ia HAIMPSPKCHHOCTHU 3JICKTPUYCCKOTO ITOJISI BOJIHBI Em
= 10 B/m. HaiiTn aMImInuTyay HampssKeHHOCTH MAarHUTHOTO TOJIs M (ha3oBYI0 CKOPOCTh
BOJIHBI
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91.

92

93.

94.

B ompite OHra Ha myru ogHOro W3 HWHTEp(EPUPYIONIMX Jydeld IoMemnaiach
NEPIEHIUKYISIPHO 3TOMY JIy4y TOHKAasl CTEKJIIHHAS IUIACTHHKA C MTOKA3aTeleM TOMIICHUS
n = 1,5, BclenCTBUE 4Yero LEHTpalbHas CBETJas I0J0ca CMEIaach B IOJOXKEHHUE,
MEepBOHAYAJILHO 3aHUMAaeMOE IATOM CBETJION MOJIOCOH (He cuuTas IEeHTpaIbHOM). J{mmHa
BOJIHBI naziatoniero ceeta A = 0,5 mxm. Onpenenuts TOMMUHY d TUIACTHHKH.

.Ha TOJICTYHO CTCKIIIHHYIO IINTACTUHKY HaHCCCH TOHKHM CJIOH IIpo3pavyHoOro BEHIECTBa C

nokaszarenaeMm mnpenomiieHus n = 1.3. IlmacTuHKa OCBELIEHA 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?

Hlupuaa wuHTEepdepeHIMOHHOW TOoNockl. Ha MBUIBHYIO TUICHKY C ITOKas3aTeleM
npeigomwiieHuss n = 1.3, HaxXomAUIyIOCS B BO3/AyXE, MaJacT HOPMAIbHO IYYOK Jydeu
Oemnoro cBera. Ilpu kakoii HauMmeHbLICH TOMMMHE Omin MJICHKH OTPaKCHHBIA CBET C
mumHo BomHBI A = 0,55 mxm OKaxeTcs MakCHUMajdbHO YCHJICGHHBIM B pE3ylIbTaTe
uHTephepeHIun?

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

95. Ha mudpakimoHHYI0 pemieTKy majgacT HOpMaabHO MOHOXPOMATHYCCKUI CBET C JJIMHOMN

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

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

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

97. Kakoii HauMeHbIIel pasperiaroniei cuinoi R nomkHa o6nanate audpakiunoHHas

98.

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

Crenens noasipu3aivy P 4aCTUYHO MOJISIPU30BAaHHOTO cBeTa cocrasiseT 0,75.
OnpenenuTb OTHOILIEHHE MAaKCUMAIbHOW HHTEHCUBHOCTH |max CBETA, POITYCKAaEMOT0
aHaAJTM3aTOPOM, K MUHUMAIIBHOH |pix.

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

100.

101.

CBET, IPOXO/IsI Uepe3 TaKylo CHCTeMY, ociiadisieTcs B n = 8 pas. [IpeneOperas morepeit
CBeTa MPH OTPAKCHUH, ONPEICTUTh Ko GuIneHT K morioneHus cBera B HOISIPOUIax.
VYron bproctepa & pu MajiecHUU CBeTa U3 BO3/lyXa Ha KPUCTAIIIT KAMEHHOW COJIU
paBeH 57°. OnpenenuTh CKOPOCTh CBETA U B ITOM KpUCTAJLIE.

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

102. N3oxopuieckuit, 1300apuuecKuii, U30TEPMUIECKUN, aquabaTHUECKUil MPOLECChI
B UJIeNIbHBIX Ta3ax. [IpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO paboTy.

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

104. OOpatumbie W HeoOpaTuMmble Tporecchl. IlepBoe Hadamo TEepMOIMHAMUKH.
TermnmoeMkocTh. YpaBHeHue Maiiepa.

105. TepMoguHamuyeckoe  paBHOBecMe UM Temmeparypa. HyneBoe — Hayano
TEPMOJIMHAMUKU. DMIMPUYECKAs TeMIlepaTypHas mKaia. KBazucrarnueckue mpoueccsl.
YPaBHeHI/Ie COCTOsIHMA B TCPMOJAUHAMUKE.

106. OO6patumblie 1 HeoOpaTHMbIe Tpoliecchl. Bropoe Hauano TepMoanHaMuku. Luxi
Kapno. DuTpomnus.

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

108. Makpo- u  mukpococtrostHus.  CTaTUCTHUECKMH BeC UM BEPOSTHOCTH
MakpococTosiHus. DazoBOE MPOCTPAHCTBO.

109. Pacnpenencnne MakcBeiuia MOJIEKyJd HealbHOro ra3a. Hawbonee BeposiTHas,

CpeImHsiE W CpeIHEKBaJpaTHYHAs CKOPOCTH. OKCICPUMEHTAILHOC OOOCHOBAHHE
pacnpenenenus Makcsesa.

110. Pacnpenenenue bonbiimana u 6apomerpudeckas hopmysia.

111. Yucno CTONKHOBEHHUH U JUIMHA CBOOOJHOTO Mpodera MOJEKYN UealbHOTO rasa.
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, TepeAaHHOE Ta3zy, paboTy pacmupeHus u
IpUpalieHle BHYTPEHHEH SHepruy rasa.

113. VYriekucsiii ra3 paciMpseTcs Mpyu MOCTOSHHOM JaBieHuu. Onpenenuts padboTy
PAaCIIMpEHHs, eciH a3y nepenano 4,2-10° /e TennoTr.

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

115. B 6amnone emkocThio 24 1 HaxonuTcs Bogopon mpu temmeparype 15°C. Tlocne
TOTO KaK 9acTh BOIOPO/IA M3PACXONOBAIIH, JABICHHE B GalUIoHe MOHH3MIoCh Ha 4-10°77a.
Kakoe koianuecTBo BoJOpoa ObII0 H3PAaCcX00BaHO?

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

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

118. Kakas mons MoJekyn Kuciopojaa o0aaiaeT CKOPOCTAMH, JISKAIMMU 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 BO3/1yXa CUMTaTh HEU3MEHHOM U paBHo 17°C.

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

121. ®dopmyna Penes-J/»xuHca u «ynapTpaduosneroBas karactpoday. ['unoresa
kBaHTOB. ®opmyina [Inanka. KBaHToOBOE 00BsCHEHUE 3aKOHOB TEIIJIOBOI'O U3YUYEHHUS.
KopryckynsipHO-BOITHOBO# [Tyain3M CBETa.

122. dotoadp ekt u 3¢ ekt Komnrona. YpasHenue DitHiuTeina ast porospdexra.
123. Omnbit bote. TopmosHoe uznydyenue. ['mnotesa ne bpoitnsa. OnbiTel J3BuccoHa u
Jxepmepa. Audpaxmus mukpoyactu. [Ipunuun Heonpenenennoctu I eitzenbepra.

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

JIOJIKHA Y/10BJIETBOPSTH.
125. CranuonapHoe u HectamoHapHoe ypaBHeHue [llpenunrepa.
126. KganToBas 4acTuia B OIHOMEPHOH MOTEHIUAIBHON siMe. OTHOMEPHBIN
MOTEHLMATBHBIN TOPOT U 0apbep.
127. CoctosiHEe MUKPOUYACTHIIB B KBAHTOBOW MexaHHKe. [[oHATHE O BBIPOXKICHUU
SHEPreTUYEeCKUX YPOBHEM.
128. TlpencraBienue GU3HUECKUX BEIMYUH ornieparopamu. OniepaTopbl KOOPIUHAT,
UMITyJIbCa, MOMEHTA UMITYJIbCA, TOTEHIIMATbHOW U KUHETUYECKON YHEPTHH.
129. Cramuonapuoe ypaBHenue Llpenunrepa ans aroma Bogoponaa. BoiaHossie
dbyHKIIMM 1 KBaHTOBBIE uncia. [IpaBuiia oT0opa A KBAHTOBBIX MIEPEXOJIOB.
130. CoOcTBeHHBIN MEXaHMYECKHI U MArHUTHBI MOMEHTHI 3JIEKTPOHA B aToMe. OmbIT
[lITrepna u I'epnaxa.
131. Crnun-opOuTampHOE B3aMMOeHCcTBHE. TOHKAs CTPYKTYpa aTOMHBIX CIICKTPOB.
132. Crpoenue aTOMOB M NepUOIMYECKasi CCTeMa XUMHUECKUX 1eMeHToB J{.1
Menpeneesa. [lopsaok 3anoaHeHHs! 3JIEKTPOHHBIX 000JI0UEK.
133. BekrtopHas MOzEIb MHOTORJIEKTPOHHOTO aToMa. THIIBI CBSA3EH.
XapaKTepuCTUIECKHUE CTIEKTPBI 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 pe3ynbrate a¢pdexra Komnrona ¢poton ¢ 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.
Omnpenenutsb, BO CKOJIBKO pa3 U3MEHUTCS JUIMHA BOJIHBI A 1e bpoiins nporoHa, eciu ero
KUHETHYECKasi SHEPTHsl YBEJIMUUTCS B n = 3 pasa.

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

138. Yacruia B MOTEHIIMATEHOM SIIUKE IIUPUHON | HAXOAUTCS BO BTOPOM
BO30YXJIEHHOM COCTOSTHMH. ONpeAeTuTh BEPOATHOCTh HAXOXKJICHHS YacTUIIBI B
uHTepBaie ot |/3, paBHOyaIeHHOM OT CTEHOK.

139. InuHBI BOJH KOMIOHEHT KEJNTOro AyOJjeTa pe30HAaHCHOHM JIMHUN HATpHS,
o0ycnoriieHHOTO TIepexooM 3P-3S, pasHbl 589,00 u 589,56 uM. HaiiTi Benmuauny
pacueruienus 3P-tepma B 3B.

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

141. Ckonbko M Kakue 3Ha4YCHHsI KBAHTOBOI'O YHCIA J MOKET HUMETh 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. Onpenenuts OTHOLICHHUE JUIMHBI BOJHBI A1 Jie Bpoiisis 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
nepexo/ie aToMa B HOpMaJibHOE COCTOSIHUE UCITYCKaeTcsl OTOH, CPEAHSISL ITIMHA BOJTHBI
(1) xotoporo paBHa 400 Hm. OLIEHUTH €CTECTBEHHYIO MIUPHHY AA H3IydaeMoi
CHEKTPaJIbHOM JTMHUU, €CITH HE TPOUCXOINUT €€ YIITUPEHHUS 3a CUET JPYTUX IPOIECCOB.

145. MOHO3HEpPreTUYECKU My40K AIEKTPOHOB, MPOLIEAIINX YCKOPSIOIIYIO Pa3HOCTh
noteHuuanoB U = 20 kB, BBICBEUUBAET B LICHTPE dKPaHA AIEKTPOHHOIYUYEBOM TPYOKH,
niuHa Kotopoi | = 0,5 m, naTHO paguycom I = 1072 cm. [Tonb3ysick COOTHOILIEHUEM
HEONPEIEeTEHHOCTEH, ONPEACINUTh, BO CKOJIBKO pa3 HEOMPEIEICHHOCTh AX KOOPIUHATHI
9JIEKTPOHA HA SKpaHE B HAMPABJICHUH, IEPIICHIUKYIIPHOM OCH TPYyOKH, MEHBIIIE
paamyca I sTHa.

146. Haiiti mocrosiaayto Ilnanka h, ecim u3BECTHO, YTO 37I€KTPOHBI, BHIPHIBACMBIC M3
MeTaJlJla CBETOM C JUTMHOW BOJIHBI A3 = 3,6 MKM, TIOJTHOCTBIO 33JICPKUBAIOTCS PA3HOCTHIO
MOTCHIUANIOB Uy =6,6 B, a BBIPBIBAEMbIC CBETOM C JIJTUHOW BOJHBI Ay =(),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, eciiu poTodapdext
HAYMHAETCS TIPU JUTMHE BOJIHBI cBeTa A = (0,5 MKM.

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

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

150. Snepusle peakunu. Peaknuu neyieHns U CHHTE3a.

151. DneMeHTapHble yacTullbl. 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 /Il MHOTHX JIETKHX
A7ep, ONPENETUTh CPEIHIO 00BEMHYIO IUIOTHOCTH 3apsia spa.

154. Sapo Gepunns 4/ Be 3axBatiiio s1ekTpon u3 K-o6onoukn atoma. Kakoe sapo
obpasoBaiiock B pe3ynbTaTe K-3axBara.?

155. JlBa sipa remus o He CIMTHCH B OJHO SUIPO, M IIPH 5TOM GBI BBIGPOLICH MPOTOH.

VYKaxuTe AP0 KAKOT0 3JIeMEHTa 00pa30Baioch B Pe3yJbTaTe TAKOTO MPEBPAIICHHS.

[Ipu caade sk3aMeHa, CTYJIEHT MOIYy4YaeT TPU BOIPOCA U3 MEPEYHs], IPUBENCHHOIO BBILIE.
Bpems noaroToBKu CTyJeHTa K YCTHOMY OTBETY Ha BOIIPOCHI - 10 45 MUH.

5. Meronnuyeckne MaTrepuajbl JJIsl ONpeae/IeHUs] NMPoOLeAypP OLECHHWBAHUS 3HAHMM,

YMEeHHIl 1 HABBIKOB, XapaAKTEePU3YIOIIMX 3Tanbl (POPMUPOBAHMS KOMIIETEHIIHA.
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[IpoMexyTouHass arTecTals MO TUCHUIUIMHE TMPOBOIAUTCS B COOTBETCTBHH C
tpeboBanussmu CTIT CTO CITOI' TU(TY) 016-2015. KC YK/IB Ilopsiiok npoBeeHUs 3a4€TOB U
HK3aMEHOB.
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