MMHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA30OBAHM S POCCUMCKOM ®EJEPAITN
benepanbHOE TOCyIapCTBEHHOE 010 IKETHOE 00pa30oBaTesIbHOE YUpPEKICHUE
BBICIIET0 00pa30BaHUs
«TONBATTUHCKUN TOCYTAPCTBEHHBI YHUBEPCUTET

b51.5.08

(undexc oucyunnumsi)

PABOYASA ITPOI'PAMMA JJUCHUIIJIMHBI

duszuka

(HaumeHo8aHUE OUCYUNTUHDBL)

10 HAIPABJICHUIO TIOJITOTOBKH (CIIEIUAIIEHOCTH )
18.03.02 Buepro- u pecypcocbeperaronye mporecchl B XUMUYECKOW TEXHOIOTHH, He(DTeXUMUH U
OMOTEXHOJIOTHHI

HaIpaBJIECHHOCTH (MPOQUIIb)/CrIeIUaTu3 A
PanponaibHOE UCTIONB30BaHUE SHEPTETUICCKUX U CBIPHEBBIX PECYPCOB

dopma 00ydeHus: ouHast
I'on Habopa: 2020
O6mras Tpynoemkocts: 13 3E

Pacnpeneﬂeﬂue JaCoB JUCHUILIMHBI IO ceMeCTPpamM

Cemectp 2,3,4

®opma koutpossi | 3.3.0 Hroro
Bun 3ansiTuit
Jlexuun 68 68
JlaboparopHsbie 80 80
ITpakTnueckue 72 72
[TpoMexxyTouHast aTTecTanus 0,85 0,85
KonraktHas pabota 220,85 220,85
CamocTosTenpHas padora 211,5 211,5
KonTtpons 35,65 35,65
Hroro 468 468




Pabouyto mporpaMmy cocTaBuiL:
JlomeHT, nOLeHT, K.I1.H., JIeanosa H.I'.

(OondxcHocmy, yueHoe 3eanue, cmenensb, Pamunus 1.0.)

PenienzupoBanue paboueii mporpaMMbl TUCHUTUIMHBL:

X OtcyTcTBYET

Pabouas mporpamma quCHMIUIMHBI cocTaBieHa Ha ocHoBaHuu ®I'OC BO u yuebHOro niana
HarpaBjeHus MoAroToBKkH (cnernuaabHocTH) 18.03.01 XuMuueckast TeXHOIOTUS

Cpok neiicTBus padoueii mporpaMMebl AMCHHUILIHHBI 10 «31» aBrycra 2024 r.

COI''TACOBAHO
3aBenyromumii kadeapoii «ParronanbHOE TPUPOIOTIOIB30BAHUE U PECYPCOCOCPEIKEHHEH

« » 20 I. M.B. KpaBroBa
(noonucv) (U.0. amunus)

YTBEPXIEHO

Ha 3acenanuu kadenpsr «O0mas u reopernueckas pusuka'

(mpoTokon 3acemnanust Ned ot «04» mapra 2020 r.)

AOKYMEHT NOANMCAH
ANEKTPOHHOW NOAMUCHLIO

CepTudmkar:
01CO1F6CO08FAFFCAD4A36D45F49B85CC6
Bnageneu;: Naenosa Angxena NeTpoBHa
[ewncteuteneH: ¢ 19.01.2023 oo 19.01.2024




1. Ilean ocBOEHUN TUCIUILIHHDI

[lenp ocBOEHMS AUCUMIUIMHBI — CO3JAHUE OCHOB JOCTATOYHO LIUPOKOW TEOPETHUECKOU
MOJATOTOBKU B 00JIacTU (PU3UKHU, TO3BOJISIONIEH OyIyIIMM MH)KEHEpaM OPUEHTHUPOBATHCS B MOTOKE
HAyYHOW W TEeXHUYEeCKOW HH(popManuu u 00ECIeunBaroOmeli UM BO3MOXKHOCTh HCIOJB30BaHUS

(1)I/I3I/I‘16CKI/IX ITPUHIIUIIOB B TEX obnacTax TEXHUKH, B KOTOPBIX OHH 6y,HYT CIICIHUAJIN3UPOBATHCA .

3agaun:

1. YcBoeHHE OCHOBHBIX (PU3WYECKUX SIBJICHHA M 3aKOHOB KJIIACCUYECKOW M KBAaHTOBOM
¢buznkY, METO10B GU3NYECKOTO MBIILICHUS.

2. BripaboTka npuéMOB BIAJCHHUS OCHOBHBIMH METOJIAMH PEIICHUS W HABBIKOB WX
IPUMEHEHHUS K PEUICHUI0 KOHKPETHBIX (U3WYECKUX 3aJad U3 pa3HbIXx obnacteil (pusukwy,
MIOMOTAIOIINX, B JAJIbHEHIIEM, PEIIaTh NHKCHEPHBIE 3a/1a4H.

3. O3HakomiieHHE C JTabOpaTOpHBIM 00OPYIOBAHMEM U BBIPAOOTKA HABBIKOB MPOBEACHUS
OKCIIEPUMEHTAJIBHBIX WCCIICIOBAaHUHN PA3IMYHBIX (PU3NYCCKUX SBICHHA W OICHKU ITOTPEITHOCTH
A3MEPEHUM.

2. Mecto pucuumiunsl B ctpykrype OIIOII BO

I[I/ICIII/IHJII/IHI)I U IpPaKTUKHU, Ha OCBOCHHH KOTOPBIX 6a31/1pyeTcs1 JaHHas JUCHHUIIIIMHA:
BbICHIAA MAaTCMATHKA, TCOPCTUUCCKAA MCXAaHUKaA.

HI/ICHI/IHHI/IHLI " IPAaKTHUKH, I KOTOPBIX OCBOCHUC HaHHOﬁ AUCHUITIIMHBI HeO6XOI[I/IMO Kak

npeauecTByromnee: «JeKTPOTEXHUKA U AJIEKTPOHHUKAY, «AHAJIUTHUECKas XUMMs», «Duszndeckas
XUMUS.

3. IInanupyemsble pe3yJbTaTbl 00y4eHHUS

dopmMupyembie u
pMupy NHaukaTopbl 10CTHIKEHU S

KOHTPOJIMpYyeMble . ILi1anupyemMsble pe3y/ibTaThl
Ronra)neTeI:{y 1011 KOMIETEHILIH pyoﬁ qupnﬂy
(kom 1 HaI/IMCHI;BaHI/Ie) (Kol ¥ HAUMEHOBAHUE) y

- CIOCOOHOCTH 3HaTh: pyHAAMEHTAJIbHbIE
HCIIOJIb30BaTh OCHOBHBIE 3aKOHBI TPUPOABI U
€CTECTBEHHOHAYYHbIE OCHOBHBIE (PU3HUECKUE 3aKOHBI B
3aKOHBI JIJIs1 TOHUMaHUs o0JjacTi MEXaHUKH,
OKPY’KaIoILEro MUpa 1 TEPMOAMHAMMKH, DJIEKTPUUECTBA U
SIBJICHUN TIPUPOBI MarHeTusma, ONTUKU U ATOMHOMN

- U3UKHU; METOJbI TEOPETUUECKUX U

OIIK-3 ;

IKCIEPUMEHTAIBHBIX UCCIIETOBAaHUNA
YMeTb: npuMeHsTh puzndeckue
METOBI ¥ 3aKOHBI [T PEIICHUS
(bu3nYecKux 3a/1a4; MOAXOIbI U
METO/Ibl PU3NYECKOTO
WCCIIeZIOBAaHMS B HAYYHOU U
po(heCCHOHAILHON 1EATEIBHOCTH.
Brnaners: OCHOBHBIMU METOJIaMHU
peleHs] KOHKPETHBIX (U3UYECKUX
3aJa4 U3 pa3HbIX obnacTeld (U3MKH,




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

NHaukaTopsl J0CTHXKEHUS
KOMIIeTeHIN i
(K01 1 HAUMEHOBAHUE)

IlnannpyemMble pe3y/ibTaThl
o0y4eHust

HaBBbIKaMU pabOThI C COBPEMEHHOI
Hay4HOH aIlapaTypoi, HaBbIKaMu
IIPOBEJECHUS SKCIIEPUMEHTAJIBHBIX
HCCIEA0BAaHUN PA3IUYHBIX
(U3MYECKUX MPOLIECCOB.

- CIocoOHOCTh
[UIAHUPOBATh
AKCICPUMCHTAIbHBIC
UCCIICIOBaHMSI, TIOJTy4YaTh,
o0OpabaTeIBaTh U
aHAJIM3UPOBAThH
MOJIYYCHHBIC PE3Y/IbTATHI

(TK-15)

3HaTh: METOJIbI TEOPETUUECKUX U
SKCIEPUMEHTAIbHBIX
HUCCIIEJOBAHUIA.

YMeTb: UCIOJIb30BaTh OCHOBHBIE
IpueMbl 00pabOTKH
JKCIIEPUMEHTAIbHBIX TaHHBIX;
peliaTh TUIOBBIE 3a7auyd I10
OCHOBHBIM pazzenam (pu3uku,
UCIIOJIb3YsI METO/]IbI
MaTeMaTUYECKOT0 aHalu3a, UCTIOJIb-
30BaTh  (DU3UYECKHUE 3aKOHBI U
METO/IbI B IIpoheccnoHanbHON
JIESITEJIbHOCTH.

Bnaners: mertonamu
OKCIICPUMCHTAJIBHOI'O
UCCIICJIOBAaHMS U HaBBIKAMU
00paboTKH pPe3ybTaTOB
(hU3MYECKOTO DKCTIEPUMEHTA.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

DopMbI
Bun . TeKyLliero
Mopnyas (pa3aen) | y4eOHOi HaHMeHOBaHIfe TOM sattiaTiH Cemectp| O0beMm, 4.| bajibl Hurepakrus, KOHTPOJIsA
(yueOHoli paGoThI) q,
padoThI (manme-
HOBaHHe
Monynbl OcHOBBI Jlex Kunemartuka nocrynarenbHOT0 U BpalaTeabHOTo 2 2 2
KIIACCUYECKOMN JIBYDKCHUSI.
MEXaHUKHU Jlex JluHamMMKa MOCTYNaTelbHOrO JBUKEHUS 3aKOH 2 2
COXpaHECHHSI UMITYJIbCA.
Jlex Pabota 1 sHeprus. 3aKOH COXpaHCHHMS SHEPTHH. 2 2
Jlex JluHaMKKa BpalaTeIbHOTO IBU)KEHUS. 3aKOH 2 2
COXpaHEHHSI MOMEHTA UMITYJIbCA.
Jlek TBepmoe Teno B MEXaHHUKE. 2 2
Jlab Broanoe 3anstue. Teopust morpeniHocTe. 2
Jlab Brinonnenune nabopatopHoil paboThIL. 2 3
Jlab Brinonnenue nabopatopHoi paboThI. 2 3
Jlab BrimosiHeHne 1a60paTopHOi padoTEHL. 2 3
Jlab Brinonuenue nabopaTopHoit paboThl. 2 3
Jlab Brinonnenune nabopatopHoil paboThIL. 2 3
Ip Kunemaruka noctynaTenbHOTO M BpalaTeabHOTO 2 2
JIBUKEHHUSI.
ITp JIMHaMuKa MOCTYNaTeIbHOIO IBUKEHHUS. 2 2
Ip Pabota u sHeprusi. 3aKOHbI COXpaHEHUs] YHEPTHH. 2 2
Ip JlnHaMuKa BpalaTelIbHOTO JIBHKEHHUSL. 2 2
IIp TBepaoe Teno B MEXaHHUKE. 2 2
IIp Komnoksuym mo moayito 1. 2 20 KP
CP OCHOBBI KJIaCCUYECKON MEXAHUKHU 34
Jlex DJIEMEHTHI CHEIUATBLHON TEOPHUH OTHOCUTEIHLHOCTH. 2 2
ITp DJeMeHTHI ClieluaIbHOM TEOPHH OTHOCUTEIBHOCTH. 2 2




DopMbI

Bun . TeKyI1uero
Monyus (pasaen) | yueOHoii Ha"MeHOBaHKIe TEM SatiTHH Cemectp| O0beM, 4.| bamiabl Wurepakrus, KOHTPOJIA
DaGOTHI (yueoHoO¥ paGoThI) q, (uaEme-
HOBaHUe
Monyns 2. JIab BrinonHenue 1a00patopHOi paboTHI. 2 3
MonexkynspHas Jlek MKT. OcnoBHoe ypaBHenue MKT. 2 2
¢busuka u [Ip MKT. OcnoBnHoe ypaBHenue MKT. 2 2
TEPMOIMHAMHKA Jlab BrinonHeHue 1a00paTopHOi paboTHI. 2 3
Jlex [TepBoe Hauano repmMoguHaMuku. TermmoeMmKkocTr 2 2
ra3os.
Ip [lepBoe Hauano TepMoaguHaAMUKU. TemnoeMKocTu 2 2
ra3os.
J1ab BrlinonHeHue 1a00paTtopHOi paboTEHI. 2 3
Jlex Bropoe Hauano repMmoarHaMuku. DHTponus. [{UKIbL. 2 2
IIp Bropoe Hauano TepMoauHaMUKH. DHTponus. [IUKIbL. 2 2
Jlab BrimosiHeHne 1a00paTopHOi padoTEHL. 2 3
Jlek Tennoslie MamuHbl. [ukn KapHo. 2 2
IIp Tennossle MamuHbl. ukn KapHo. 2 2
Jlab BrimosiHeHne 1a00paTopHOl padoTEHI. 2 3
Ip KomnokBuywm 2. 2 20 KP
Jlab Hrtorosoe 3aHsTHE. 2 10
CP MounekynsipHasi Gu3MKa U TEPMOAMHAMHKA 34
Mogyns 3 Jlek Onekrpuueckuii 3apsia. 3akoH Kymnona. 3 2 2
DNEeKTpOCTaTHKA. [Ip Onekrpuueckuii 3apsia. 3akoH KynoHa. 2 2
[TocTostHHBIN TOK Jlab BBogHoe 1a00paTopHOE 3aHSTHE. 2
Jlek [Tone numnons. Teopema ["aycca. 2 2
IIp [Tosie qunons. Teopema ['aycca. 2 2
Jlab BrinonHenune nabopatopHoi paboThL. 2 3
Jlex Pabota snekTpocraTudeckoro moss. [Toreniumarn. 2 2

CBs3b HAIIPSA’KCHHOCTU IIOJIA U IOTCHIIMAJIA.




DopMbI

Bun . TeKyLIero
Monyas (pa3aen) | y4yeOHOI Ha"MeHOBamfe TeM satstum Cemectp| O0beM, 4.| bamiabl Hurepakrus, KOHTPOJIA
DaGOTHI (yueoHoO¥ paGoThI) 4. (HamMe-
HOBaHUe
IIp [Torenmman. Csi3b HANPSYKEHHOCTH TIOJIST U 2 2
NOTEHIIHANIA.
Jlab BrinonHenne 1abopaTtopHoi paboTEHI. 2 3
Jlex OnexrpoeMkocTh. DHeprus ICII. [IpoBoaHuku B 2 2
OCIL
[Ip Konpnencaropsl Dueprust CII. TlpoBoguuku B ICIIL. 2 2
Jlab BrinonHeHue 1adbopatopHoOit paboTHI. 2 3
Jlek 3aKOHBI IOCTOSIHHOT'O TOKA. 2 2
IIp 3aKOHbI IOCTOSIHHOT'O TOKaA. 2 2
J1a6 BrlinonHeHue 1ab0paTopHOi paboTEHL. 2 3
Jlex MarauTtHoe 1ose B BAKyyMe U €ro XapaKTePUCTHKH. 2 2
OcHOBHBIE 3aKOHBI MATHUTHOTO TTOJIS.
IIp Komnoksuywm 1 2 20 KP
Jlab Beinonnenue nabopaTopHoit paboThl. 2 3
CP OnekrpocTaTuKa. [I0CTOSIHHBIN TOK. 36
Monyis 4. Jlex Cuier AMmrniepa, Jloperma. ddexr Xomra. 3 2 2
DJeKTpOMarHeTu3M IIp Cunbl Amniepa, Jlopenna. Dddexr Xommra.. 2 2
Jlab Brinonnenue nabopatopHoi paboThI. 2 3
Jlek [TOoTOK M IUPKYJIALMS BEKTOPAa MATHUTHOW MHIYKIIHH. 2 2
IIp [TOTOK M IMPKYJIALMS BEKTOPA MATHUTHOW MHIYKIIHH. 2 2
Jlab Brinonnenue nabopaTopHoit paboThl. 2 3
Jlex Asnennss OMMU. 3axon Papanes aus OMU. DHeprus 2 2
MarHUTHOTO TIOJIS.
Ip SAsnenust OMMU. 3axon Papanes ans IMU. Dueprus 2 2
MarHuTHOTO Noyst. MTHAYKTHBHOCTD.
Jlab Brimonaenune 1abopaTopHOit paboTHI. 2 3
Jlek [lone B nUanEKTPUKE. 2 2




DopMbI

Bun . TeKyLIero
Monyas (pa3aen) | y4yeOHOI Ha"MeHOBamfe TeM satstum Cemectp| O0beM, 4.| bamiabl Hurepakrus, KOHTPOJIA
DaGOTHI (yueoHoO¥ paGoThI) q, (uaEme-
HOBaHHe
IIp [Tone B IMAJIEKTPHUKE. 2 2
J1ab BrlinoHeHue 1a00paTopHOi paboTEHI. 2 3
Jlek Marnetuku. [loje B MarueTuke. 2 2
IIp [Tone B MarHeTHke. 2 2
Jlab BrimosHeHne 1a60paTopHOi padoTEHI. 2 3
Jlex CucreMa ypaBHeHU MakcBeia. 2 2
IIp Komnoksuym 2 2 20 KP
Jlab Hrorosoe 1abopaTopHoOE 3aHATHE. 2 3
JIab Hrtorosoe nabopatopHoe 3aHATHE. 2 3
Jlab HrtoroBoe mabopaTtopHoe 3aHATHE 2 1
CP DIEeKTpOMarHeTu3M 36
Monyis 5. Jlex ["apmoHMuecKue KoseOaHusl U UX XapaKTEPUCTUKH. 4 2 2
Konebanus u Ip DHeprus rapMOHUYECKUX KOJIE€OaHHH. 2 2
BOJIHBI. BonHOBast I"'apMOHMYECKUI OCIUIUISITOP.
ONTHKA Jlab BBoaHoOE 3aHsTHE. 2 3
Jlex CBoOoaHBIE TAPMOHUYECKHE KOJICOAHUS B 2 2
K0JIeOaTeIbHOM KOHTYpE.
Ip MasiTHUKH. 2 2
Jlab Beinonuenue nabopaTopHoit paboTshl. 2 3
Jlex 3aryxarolye 1 BbIHYX/ICHHbIE KOJIeOaHMs. 2 2
CroxeHue rapMOHUYECKUX KOJICOaHMIA.
Ip CrnosxeHre TapMOHUYECKUX KOJIEOaHUH.
JIab Brinonaenue 1adbopatopHoit paboTHI. 2
Jlex DNeKTPOMarHUTHHIE BOJHBI. DHEPTUSl U UMITYIIbC 2 2
AIIEKTPOMATrHUTHBIX BOJH.
Ip DHeprus ¥ UMIYJIbC JIEKTPOMATrHUTHBIX BOJH. 2 2
Jlab BrimosiHeHne 1a00paTopHO padoTEHI. 2 3




DopMbI

Bun . TeKyLIero
Monyas (pa3aen) | y4yeOHOI Ha"MeHOBamfe TeM satstum Cemectp| O0beM, 4.| bamiabl Hurepakrus, KOHTPOJIA
DaGOTHI (yueoHoO¥ paGoThI) q, (uaEme-
HOBaHHe
Jlex Hutepdepennus cera. {udpakius ceera. 2 2
IIp Wutepdepennus ceera. Judpakius ceera. 2 2
J1ab BrlinoHeHue 1a00paTopHOi pabOoTHI. 2 3
Jlek Jludbpakums ceera. [lonsgpusanms ceera. 2 2
IIp Komnoksuywm 1 2 20 KP
J1ab BrlinonHeHue 1a00paTopHOi paboTEHL. 2 3
CP Konebanus u BonHbl. BonHoBas ontuka 36
Jlek TemnoBoe U3ITyYeHHE, €r0 XapaKTEPUCTHKH U 3aKOHBI. 4 2 2
Mopyns 6. [Ip TemnoBoe U3JIy4eHHE, €r0 XapaKTEPUCTUKH M 3aKOHBI. 2 2
DNeMEHThI Jlab Brinonnenue nabopatopHoi paboThI. 2 3
KBaHTOBOU U Jlek ®oT1033¢heKT 1 ero 3akonbl. DPdext KomnrToHa. 2 2
aTOMHOU Qu3uKu IIp ®oT1033¢hekT 1 ero 3akonsl. DPdext KomnrToHa. 2 2
Jlab BrimosiHeHne 1a00paTopHOi padoTEHL. 2 3
Jlex Teopus aroma Boopoaa no bopy. BoaHbl ne bponis. 2 2
[Ip Teopus aroma Boopoaa no bopy. Bosisl ne bponis. 2 2
Jlab BrimosiHeHne 1a00paTopHOi padoTEHL. 2 3
Jlex CooTHoOIIEHNE HEOTIPENETIEHHOCTEN. Y paBHEHUE 2 2
[Ipenunrepa.
IIp CooTHOIIEHHE HEONPENEeIEHHOCTEM. 2 2
Jlab BrimosiHeHne 1a00paTopHOi padoTEHL. 2 3
Jlex DneMeHThl aTOMHOM (pU3UKU. SnepHble peakiuu. 2 2
IIp DneMeHThl aTOMHOU (pU3uKU. SmepHbIe peakiuu. 2 2
Jlab BrimosiHeHne 1a00paTopHON padoTEHI. 2 3
Jlex DJIeMEHTapHBIE YaCTHUIIBI. 2 2
IIp Komnnosuywm 2. 2 20 KP
Jlab Brinonnenune 1abopatopHoi paboTEhL. 2 3
JIab HtoroBoe mabopaTopHOe 3aHATHE. 2 3
Jlab HTorosoe 1abopaTopHoe 3aHsTHE. 2 1




DopMbI

Bun . TeKyLIero
Monyus (pasaen) | yueOHoii Ha"MeHOBaHKIe TEM SatiTHH Cemectp| O0beM, 4.| bamiabl Wurepakrus, KOHTPOJIA
paGoTHI (yueoHoO¥ paGoThI) q. (name-
HOBaHHe
CP DneMeHThl KBAHTOBOW W aTOMHOM (PU3HKH. 35,5
KonTposb 35,65
Hroro: 468 300

Cxema pacueTra uToroBoro 0as1a

Texymuii peUTHHT (BCe 3aHATUA U IPOMEXYTOUHBIE TeCcThl) + Pe3ynpTaT utoroBoro tecra u Bce aenutcs Ha 2 + bb (ecnu bb npexycmorpensr)




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B npomecce wu3ydeHHMs JUCHMIUIMHBI HCHOJNB3YIOTCS CIEAyIOIIME 00pa3oBaTeIbHbIE
TEXHOJIOTHH:

- TEXHOJOTHS TPAIUIIMOHHOTO OOyueHHs (JEKIMH, MPAKTHYECKUE 3aHATH, JaObopaTOpHbIE
paboThI, caMoCcTOsATEIbHAS PaboTa CTYICHTOB);

- uH(pOpPMAIMOHHBIE TEXHOJOTUU (DJICKTPOHHBIE OJAHKM OTYETOB K Ja0OpaTOPHBIM
paboTaM, TECTOBBIH KOHTPOJb, BU3yaJbHBIC JICKIIMU C HCIOJIb30BAHUEM IIPE3CHTAIIMOHHOTO
METO/1a).

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO TUCIHTUIIJINHBI

3aHsATusA 10 JucHUIUIMHE «DPU3MKa» JUIsl CTYIAECHTOB BY30B MPOBOASTCS B COOTBETCTBUM C
yueOHBIM IUJIAaHOM. AyAWTOpHas paboTa CTYAEHTOB II0J PYKOBOJACTBOM IpernojaBaTeneit
OCYIIIECTBIISIETCS B COOTBETCTBUM C paclUCaHUEM B paMKax JIeKIUH, MPaKTUYECKUX U
nabopaTtopHbIX 3aHATHH. B camocToATenbHy0 paboTy CTYIEHTOB BXOAUT Ooliee IIyOOKoe
M3y4eHUE TEOPETUYECKOTO MaTepualia, MOJATrOTOBKA K J1a0OPaTOPHBIM 3aHSATHUSAM U BBITIOJIHEHHE
JOMAIIHUX 3aJaHHUH.

7. OneHoYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Koa xoHTpOIMpYyemMoii KoMIIeTeHMH HaumenoBanue
(1M ee yacTH) OLICHOYHOI'0 CpeaCcTBa
KoMmrutekT 3aganuil 111 KOHTPOJIBHOU
paboThI 110 BapHaHTaM
2 OIIK-3, TIK-15 TecToBbIE 3a1aHUs
OtueTsl M0 1a6OPaTOPHBIM paboTam
Bornpocs! k 3aueTy
KoMIuiekT 3aganuii 1uis KOHTPOJIbHON
paboThI IO BapuaHTam
3 OIIK-3, TIK-15 TectoBBIe 3agaHus
OTuetsl 110 1abOpaTOpHBIM paboTam
Bonpocsl k 3auery
KoMmrIutekT 3aganuil 111 KOHTPOJIBHOU
paboThI 110 BapHaHTaM
4 OIIK-3, TTIK-15 TecToBEIE 3aaHUA
OtueTsl 0 1a60PaTOPHBIM paboTam
Bormpocsl k 3x3amMeny

Cemectp

7.2. TunoBble 3aJaHUs1 MM HHbIE MaTepPUAJIbl, HEO0X0AMMBbIe Il TEKYLero KOHTPOJIs
7.2.1. KoMIUIeKT 3a1aHUH VI KOHTPOJILHOM padoThI

Tema: MexaHUKa U TePMOJAMHAMMKA.

3aganue 1. Teno maccoil m u paanycoM (MU AJIMHOW) I HAUMHAET BPalaThCsl OTHOCUTENBHO OCH,
NpOXOAALIed Yepe3 ero LEHTP Macc, TaKuM 00pa3oM, 4TO YIJIOBOE CMEIIEHUE (p MEHSeTCs 0
3aJaHHOMY 3aKOHY (=0(t), Tie A, B, C — noctosiHHbIe BennuuHbl. HaiiTh, kakyto paboTy coBepIaer
Ha/l TEJIOM pe3yJbTUPYIOIIMH MOMEHT BHEIIHMX CWJI 3a INPOMEXKYTOK BpEMEHHM OT t1 JI0 fto.




Paszmepnocts Bennuun A, B, C onpegenuts camum.

Bapuant Bpawatomeecs m, T r, cM 3aron A B C |tl,c |t2,¢
TeJI0 U3MeHEeHUsl @

1 CrepxeHb 100 20 4 5 - 115 2,0

2 Juck 200 5 o=A+B 3 -7 |- 120 2,5

3 O6pyu 100 12 0,8 05 (- [25 3,0

4 [ap 300 4 2 09 |- |30 3,5

3ananme 2. K uneanbHoMy razy Maccoil m noABOJMTCS ONPENETICHHOE KOJINYECTBO TEIUIOTHI U
ra3 OJHUM M3 TPOIIECCOB, COMPOBOXKIAOIINXCS HM3MEHEHHEM TeMnepaTypsl ot T1 10 T2 unm o6bema
ot V1 1o V2, nepeBoaurcst U3 coctosiHus 1 B cocrosiHue 2. MI3MeHeHne SHTPONHMH TPH 3TOM PaBHO
AS. HaiiTi HeM3BECTHYIO BEIMUHMHY COTJIACHO HOMEPY 33/1aHuUs B TaOJIHUIIE.

V2, AS,
Bapuant | I'a3 H3ompouecc m, r T1, K T2, K V1, m3 3 Tik/K
1 H2 ? 300 500 - - 7429
2 Ar p=const 36 ? 400 - - 12,96
3 N2 5,6 250 ? - - 6,39
4 CO2 13,2 400 600 - - ?

Tema: DJjIeKTPUYECTBO U MATHETH3M.

3aganue 1. HallTu 1NOTOK BeKTOpa HANpPSDKEHHOCTH —AJIEKTPOCTATUYECKOTO  IOJIA,
CO3/1aBa€MOr0  JIByMS DPaBHOMEPHO 3apsDKEHHBIMH — TelaMM, depe3 Iomanky S=A-B,
PacIIOJIOKEHHYIO Ha PACCTOSTHUM I'1 OT LIEHTpa IIEPBOro Tella U I2 — OT BTOPOT'o Tela TAKUM 00pa3oM,
4YTO HOPMaJIb K ILIOLIAAKE COCTABIISIET YOI O C IEPIEHANKYIAPOM, IPOBEACHHBIM KO BTOPOMY TEITY
U3 LeHTpa nepsoro. Cuntath, yTo A U B Bo MHOTO pa3 MeHbIIIE I1 U T2, T.€. B IIpe/eax MIOaaAKu S
I10JIE€ TIOCTOSTHHO.

Bapuanr | IlepBoe Tei1o Bropoe Tei1o S,em2 | o,rpax |rl,m | r2,m

1 2 45 0,5 2,0

2 Toueunblii 3aps beckoneuro 2 45 1,0 15
JUTMHHASI HUTB,

3 =109 Kn A= -210-8 K | 2 45 15 |10

4 2 45 2,0 0,5

3apnanme 2. J[Ba NpsSIMOJMHEMHBIX UIMHHBIX NapaJUICbHBIX MPOBOJHUKA HAXOIATCA HA
paccTosHUM 11 Ipyr oT apyra. [1o npoBogHukam npoxoasaT TokH 1 u > B oqHOM HanpaBieHnuu. Jiis
TOTO, YTOOBI Pa3JABUHYTH MPOBOIAHHUKHU JO PACCTOSHUS T2, HaJ0 COBEPIIUTH pabOTy Ha EIUHUILY
JUTMHBI IPOBOJHUKA, paBHYIO A. HailTh HEM3BECTHYIO BEIMUMHY COTJIAaCHO HOMEPY 3aJIaHHUs.




Bapmuanr | r1, cm r2, cm 11, A 12, A A, JIx

1 ? 5 1,4 0,5 9,7-10-8

2 2 ? 0,75 1,2 1,98-10-7
3 rl 1,5r1 ? 2,5 4,05-10-7
4 0,5r2 r2 0,5 ? 6,93-10-8

Tema: Ko1e0aHUSA U BOJIHBI, KBAHTOBAas1 (]m3mca H (1)n3mca aTroMa.

3aganue 1. Onpenenuth dHEPTHUIO, TOTyIaeMy0 3a BpeMs l IJIom@aapio S OCBEIIEHHOM
Connuem mnoBepxHocTd MiaHeT COJHEYHOM CHUCTEMBbl WJIM 3BE3J Halled TajakTUKu (mpu
HOpMajJbHOM naaeHuu jydei). Temmneparypa noepxHoctu Comnua pasHa 6000 K, nuamerp
ComnHna — 1,39-106 KM, pacctossare oT CoJHIa 0 TutaHeTsl (Wiau 3Be3abl) — I. [lornomenuem
SHEpruu B atMocdepe npeHedpeys.

Ilnanera CoJyHe4HoOM
Bapuant I, KM t S, m2
cHcTeMBbl (3Be3/1a)
L M i 5.8:107 Le L
e ,8
2 PEYPHH 1 puE 100
3 lc 1
Benepa 1,08-108
4 1 MuH 100

3ananme 2. 3anucate B MojgHOW (opMe ypaBHEHUE sAepHOM peakuuu. OrpenennuThb
HEU3BECTHBII AJIEMEHT WM YacTHIy COIJIACHO HOMepy 3aJaHus B Tabiuue. Boruncnuth
9HEPTUIO, BBLIEISIEMYIO B PE3YJIBTATE SIIEPHON PEAKIIUH.

Bapnﬁzﬁp Coxpamennas ¢gopma 3anucy siepHoii peakuuu
1 14N (91 p) 170
2 2H (d, n) ?
3 %Be (d, 20) ?
4 5Li (2, p) Li

Kpurepun ouenku:

MakcumanbHBIN 0asuT 32 KOHTPOJIBHYIO padoTy - 20 6aioB
- 20 6anoB BBICTABISETCS CTYJCHTY, €CJIM MPABUIILHO BBHITIOJIHEHBI 4 3a/1aHKS;
- 15 GanmoB BBICTABISIETCS CTYJCHTY, €CIIM TPABMIIBHO BBITIOJTHEHHI 3 3a/1aHMS,
- 10 GanoB BBICTABISETCS CTY/JCHTY, €CJIM MPABUIILHO BBHITIOJIHEHBI 2 3a/1aHUS;
- 5 0a)JIOB BBHICTABIISIETCS CTY/ICHTY, €CJIM MPABIIILHO BHIMTOJIHEHO | 3amanme;
- 0 Gay10B BBICTABIAETCS CTYEHTY, €CJIM HU OJJHO U3 33/1aHUI HE BHIIOJIHEHO MPAaBUIIBHO
[TpomexyTOUHBIN AT BEICTABIISIETCS] B CITydae MPUCYTCTBUS HEJOYETOB B PEIICHUH 3a1a9u (0at
CHIDKAETCS) WJTU 32 OPUTHHAIBHOCTD perieHus (06at noseiaercs, Ho He 6osee 20 6ansioB B

cymme).



7.2.2. BaHK TeCTOBBIX 3aJJaHHUIi )il MPOBEIeHUsI TECTUPOBAHUS

Cemectp Kontpoampyemsie paseel KoJj1-Bo 3a1aH1i1 HAa TECTHPOBAHNHU
AUCIHUTLIUHBI
2 Mexanuka. MosexkynspHas Gu3nka u 40
TEPMOIMHAMUKA
3 DJIEKTPUYECTBO U MAarHETU3M 50
4 Kone6anus u Bonusl. KBanToBas 50
¢dbusuka u pusuka atoma

7.2.3. KOMILIEKT 0TYeTOB 10 J1a00PaTOPHBIM padoTam

Ne ni/m HaumenoBanue j1abopaTopHoil padoThI

JlaboparopHas pabota M1 |Ouenka usmepseMoit GU3NYeCcKoi BETUYUHBI C IIOMOIIBIO
ITOBEPUTEIHFHOTO HHTEPBAJIA.

JlaGopaTtopHnast pabora M2 |M3mepenne oObema Tena.

Jlaboparopuas pabora M3  |M3yueHHe KHHEMATHKH MOCTYIATEIIHFHOTO U BPAIATEIILHOTO
ITBMYKEHHI TBEPAOro Tella ¢ MoMoIbio MagTHUKa ObepOeka.

JlaGopaTtopHnast pabora M4  |3yueHue ABMKEHUS LIEHTPA MHEPIIMH MEXAHUUYECKOU CUCTEMBI C
MOMOIIbIO MAIIMHBI ATBY/IA.

JlabopaTtopHnast pabora M6 |3mepeHrie MOMEHTA CUJI TPEHUS B OCH OJI0Ka MalTuHbl ATBY/1a.

JlaGopaTtopnas pabora M 14

Onpez[eneHI/Ie 3aBUCUMOCTH MOMCHTA HHCPUIUH MassTHHUKA O6ep6el<a
OT pacipcacICHUA €ro MaCCbl OTHOCHUTCIIbHO OCH BPAIICHU.

JlaGopaTtopnas pabora M15

Omnpeaenenue NpupanieHns SHTPOIUM MIPU IIABICHUN
TBEPJIOrO TeJa.

JlabopaTtopHnast pabora M17

AKYCTUYECKUI METOJI ONTPEACIICHUS MOKA3aTeNs
aarabaThl BO3TyXa.

Ne n/m HaumeHnoBaHue J1abopaTopHOii padoThl
JlaGopatopHas pa6ora 91 |3HaKOMCTBO C JIEKTPOU3MEPUTENbHBIMU IPUOOpaMHU
JlabopaTtopHnast pabora 93  |HccnenoBaHue 3J€KTPOCTATUIECKOTO MOJISI METOJIOM aHAJIOTOBOM

MOJIEIIH.
Jlaboparopnas pabota 95 |OnpeneneHne eMKOCTH KOHJEHCATOpa M0 BPEMEHU €ro pas3psja.
UTaGopaTopnast pabota 36  |MI3MepeHue CONMpOTUBIIEHNUS MPOBOJIHUKA C TTOMOIIHI0 MOCTa
'YuTcTOHA.
JlabopaTtopHnast pabora 98 |Omnpexnenenue DJIC MeTO10M KOMITCHCAIIHH.

JlaGopatopHas padorta 210

I/ICCJ'IC,Z[OBaHI/IC 3aBHCHUMOCTH I10JI€3HOM MOIIHOCTHU U KHI[
MCTOYHMKA TOKA OT COIIPOTUBIICHHA HAI'Py3KH.

JlaGoparopHas pabota D11

HSMepeHI/IC HHAYKIUHW MAroHuTHOTO MMOJIA ¢ ITOMOIIBIO (I)I/ISI/I‘-ICCKOFO
MassTHHKA.

JlaGopatopHas paborta 212

OmnpezenieHre ropu30HTAIBHON COCTABIISIONIENH HHIYKIIUN
MarHUTHOTO TIOJIST 3€MJIH.

JlaGopatopHas paborta 216

I/I3MepeHI/IC HHAYKTUBHOCTHU U B3aHMHOM HHAYKTUBHOCTHU KATYIICK.

Ne i/

HaumeHnoBaHue J1abopaTopHOii padoThl

JlaGopatopnas pa6ora O1

Omnpenenenre ycKOpeHUs: CBOOOTHOTO MaICHUS C TIOMOIIIBIO
MaTeMaTHYECKOTO MasiTHUKA.

JlaGopatopHnas pabora O2

W3yuenne 000pOTHOTO MasiTHHUKA.




JlabopaTtopnast pabora O3 |M3yueHue 3aTyXxaronmx dIeKTPOMArHUTHBIX KOJIeOaHMiA.
Jlaboparopnas pabora O5 |M3yuenue unrepdepennuu ceera merogom KOnra.
JlaGopaTtopHnas pabora Ne6 |M3yueHue nmosisipu3aiiuu CBETa IPH OTPKCHUH
Jlaboparopnas pabora O34 |M3yuenue nudpakiuu Opayarodepa Ha OTHOM MIEIIH.
JlabopaTtopHnas pabora O36 |M3yueHue 3akoHOB BHEIIHETO GhoTodhdekra.
JlabopaTtopnast pabora O37 |M3yueHue 3aKOHOB TEIJIOBOTO U3JIYYCHHUS.
JlabopaTtopnast pabora O38 |M3yuenue cnekrpa aTroma BOJOPO/JIA.

Kpurepun omenkn:

— 3 Oayuta 3a 1a0OpaTOpHYIO PabOTy BBICTABISETCS CTYACHTY, €CIIH IOJIYYEH JOMYCK
K paboTe, CHATHI BCe HEOOXOAMMBIC H3MEPEHHsI, pad0Ta pacCUMTaHa NPAaBUIBHO U
3aIUIICHA [0 KOHTPOJIBHBIM BOIIPOCAM;

— 2 Oayuia 3a 1a00paTopHYIO pabOTy BBICTABISETCS CTYACHTY, €CIIH IOJIYYEH JOMYCK
K paboTe, CHATHI BCE HEOOXOJMMbIC U3MEPEHHUs, paboTa paccUnTaHa MPaBUIBHO;

— 1 6ann 3a mabopaTopHyIO pabOTy BBHICTABISAETCA CTYIACHTY, €CIU MOJIYYEeH JOIMYCK K
paboTe, CHATHI BCE HEOOXOIMMBIC H3MEPCHUS.

7.3. OueHo4Hble cpeacTBa JAJs NMPOMEXYTOYHOH aTTecTAllMU N0 HTOraM OCBOEHUS
JUCIHHUILINHBI

7.3.1. Bonpochbl K IPOMeKYTOYHO aTTeCTALNH

Cemectp 2
Ne
u/n Bomnpocsl k 3a4ety
1 |Mexanuueckoe aBmxeHue. dusnyeckue Mozenu B Mexanuke. Cucrema oTcuera.
2 |CkaysipHbIC U BEKTOPHBIE (PU3UYECKIE BETNIHHBI. J[eHCTBUS Ha/l BEKTOPAMH.
3 |CmocoOsl onucanus IBHKEHUS. TpacKTOpus, IITMHA ITYTH U TIEPeMEIICHUE.
4 |CkopocTth. BekTopsl cpeHeit 1 MTHOBEHHOW CKOPOCTH. BBl MEXaHUYECKOTO JBUKEHUS.
5 [[Iyte mpu paBHOMEpHOM ABMX)EHUU. ['padku paBHOMEPHOTO MPSIMOIUHEHHOTO JABUKECHUSI.
6 [Yckopenue. TanreHImambHast 1 HOPMaJIbHAS COCTABIISIONINE YCKOPCHHUS.
7 BpatarenbHoe ABUKEHHUE TBEPAOrO TeNa. YTOJ ITIOBOPOTA. YTIIOBAs CKOPOCTh. YTJI0BOE
YCKOpEHHE.
8 PaBHOMEpHOE BpamaTelbHOE JBUKEHUE TBEPAOTro Tena. CBsA3b MKy JIMHEHHBIMU U

[YTJIOBBIMU XapPAKTCPUCTUKAMU IBHUXXCHUSA.

9 |MuepumanbHble cucTeMbl oTcuéTa. Macca, cuna. IlepBbii 3akon HproToHa.

10 [3axonsl HeroToHa. ['paHuIIbl MIPUMEHUMOCTH 3aKOHOB HbIOTOHA.

Cuutbl B ipupoje. 3akoH BceMupHoro Tsroterus. Cuna Tsbkectu. Bec tena. Cuna peakuun
OTIOPBL.

11

12 |Cuna ynpyroctu. Cuna tpenusi. KoadpuueHT TpeHus CKOJIbXeHHUS.

13 [Mmnynbe cucteMsl Ten. MIMITynbe cuiibl. 3aKOH COXPaHEHHs UMITYJIbCa.

14 I_[CHTp MacCC CUCTCMbI MAaTCPUAJIBHBIX TOYCK. ypaBHCHI/IC ABWIKCHUSA HCHTPA Macc.

15 [Mexanunueckas paboTa 1 MOIIHOCTb. KuHeTHUEeCKast SHEPTHSL.

16 [Teopema 00 U3MEHEHUHN KMHETHYECKOM sHeprun. [I[pumenenue Teopemsl.

17 |[KoHcepBaTHBHBIE U HEKOHCEpBAaTUBHBIE CUIIbl. [loTeHIIManbHAst SHEPTUs.




n/n

Bonpocsl k 3auery

18

3aKOH COXpaHEHMsI MEXaHUUECKON SHEPIUU. YTIPYTHUE U HEYIIPYTHE COYIapeHHUs.

19

MOMEHT CHJIBI OTHOCHTEIIFHO TOYKH U OCH. MOMEHT HUMITYJIbCa OTHOCUTCIIbHO TOYKH U OCH.

20

YpaBHEHNE MOMEHTOB. 3aKOH COXPaHEHHsI MOMEHTA UMITYJIbCA.

21

MoOMEHT uHepuHU Tela, ero cBoiictBa. Teopema lllteitHepa. OCHOBHOM 3aKOH TMHAMUKHU
BpaIaTeIbHOTO JIBHXKCHHUSI.

22

[{eHTp Macc TBEpIOTO TeJIa U 3aKOH €ro JBH)KEHUs. BpallleHue TBep10ro Tejia BOKPYT
HETIOABUXHOU OCH.

23

Knnernueckas OHEPIus, JJICMCHTapHas1 pa60Ta M MOLIHOCTH ITPHU BpallaTCJIbHOM ABUXCHUU.

24

TepMOIMHAMUYECKUI U CTATUCTUYECKUI METOIbl. MaKpOCKOIIMYECKUE NTapAMETPBI U CUCTEMBIL.
PaBHOBECHBIE 1 HEPABHOBECHBIE COCTOSIHUSI.

25

I/I,HeaJ'ILHHﬁ ras. YPaBHeHI/Ie COCTOsAHUA MACAJIBHOI'O I'a3a.

26

I/I3OHpOI_IeCCBI B rasax.

27

OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHYECKON Teopuu. CpeHsis KUHETHYECKask YHEPTUS
MOJIEKYIJIL.

28

Urncro creneHeit cBoOObI. 3aKOH PABHOMEPHOTO PACIIPECIICHUST YHEPTUH 110 CTCTICHIM
CBOOOIEBL.

29

BapOMeTpI/I‘leCKaSI (bopMyna. PacnpeneneHI/Ie bonbpuMana 17151 BHEIIHEr0 NOTEHIUAIBHOTO
I10JI4.

30

Pactipenenenue Makcpeia. Hanbonee BeposiTHasi, CpeiHssl U CpeIHEKBaIpaTUUHasl CKOPOCTH.

31

BHyTpeHHSs SHEPTrHsl uAeaIbHOTO ra3a. Pabora, copepiiaemasi ra3oM pu H3MEHEHUH €T0
00BEMa. OOpaTrMble U HeOOpaTHUMbIE POIECCHI.

32

HepBoe Ha4aJlo TCPMOJANHAMHUKHU U €ro NIPUMCEHCHUC K U30IIPOLECCaM.

33

TennoeMKOCTh UACANBHOIO ra3a. Y pasHenue Maliepa.

34

Anuabatnyeckuit mporecc. YpaBuenue [lyaccona. [Tokasarens agua0aTsl.

35

HOJ'II/ITpOHHHe IIPOLECCHI. ITokazaTens ITOJIUTPOIIBI. TemnmoeMKOCTh B MOJIMTPOITHOM IIpOIIECCE.

36

PaGora HNJCaJIbHOI'O Ir'a3a B U30IIponeccax n aI[I/Ia6aTI/I‘-ICCKOM Imponecce.

37

3HTpOHI/I$I HCaJIbHOIO ra3a u €€ CBOMCTRA.

38

BTOpOG " TPEThC Ha4YaJIa TCPMOJANHAMHUKHU.

39

TeroBbie MamuHbl. KII/[ TermoBbIx MalivH.

40

[{uxn Kapao. O6parusiii nuki Kapro. KITJ nukna Kapao.

Cemectp 3

n/n

Bonpocsl k 3auery

DJIEKTPUUYECKUH 3apsiji. 3aKOH COXPAHEHUS AJIEKTPUUECKOTO 3apsia.

Toueunslii 3apsa. 3akoH Kynona. Pactipenenenue 3apsaos.

CBs3b MEXKTY HANPSHKEHHOCTHIO M ToTeHInasioM DCII. DKBUNOTEHIMATBHBIE TOBEPXHOCTH.

DiIeKTpruyecKoe noJie. HampspkeHHOCTh 3JIEKTPUYECKOTO MMOJIA.

['padmyeckoe mpencTaBieHue MeKTpudeckoro nosst. [IpuHiun cynepno3unuu.

Teopema ["aycca. Teopema ["aycca B nuddepennansHoil popme.

N|o|lo|bh|W[IN]|F-

Pa6ota cuit OCII. Hupkymsus BekTopa HanpsikeHHOCTH JCII.




Bomnpocsl k 3a4ety

[Torennuan DCII. ITone gumons.

[Ipumenenue Teopemsl ['aycca k pacuery Hekotopbix JCII B Bakyyme.

PaBHOBecue 3aps10B Ha TpoBoAHUKE. [IpoBoanuk Bo BHemHeM DCII.

11

(DIIEKTPOEMKOCTh IIPOBO/IHUKOB. DNEKTPOEMKOCTb YEIMHEHHOTO IIPOBOJAHMKA.
(DJIEeKTPOEMKOCTb HIapa.

12

Konaercaropbl. EMKOCTB TIOCKOTO, IUIMHAPHIECKOTO U CPEPUIECKOTO KOHICHCATOPOB.

13

BaTapeI/I KOHACHCATOPOB. HapaJIJICJIBHOC 1 ITOCJICA0BATCIIbHOC COCANHCHUC KOHACHCATOPOB.

14

3H€pI‘ s B321PIMOI[CI>1CTBPI$I CUCTCMBI HCIMMOABMIKHBIX  TOYCYHBLIX  3apsA10B. 3H€pI‘ U
BAPSAKEHHOI'O YCAWHCHHOI'O ITPOBOAHMKA.

15

(OHeprus 3apsKEHHOr0 KOHAEHCATOpa. DHEPIUs IEKTPUUECKOrO MOJI.

16

[TOCTOSIHHBINM AJIEKTPHUYECKUH TOK M €ro XapaKTepUCTHKH (CHJIa TOKAa, IUIOTHOCTh TOKa,
CONIPOTHUBIICHHUE).

17

CTOpOHHUE CUJIBL. DJIEKTPOABUKYIIIAS CUJIA.

18

3akon Oma AJis OJHOPOJHOTO W HEOAHOPOJHOTO YYacTKOB IIEMU B HHTETPAIbHOU (opMme.
ConpoTHBICHUS TPOBOTHUKOB.

19

3akon OMa B auddepenunanbHoi opme. Y nenbHas IeKTpHUIecKas MPOBOIUMOCTb.

20

Pa3BeTBIICHHBIC LICTIH. HpaBHna Knpxroq)a AJIsI HCOAHOPOAHOT'O YJacCTKa LCIIN.

21

3akon [Ixoyns-Jlenua B unTerpanbHoil u quddepennunansHoi popme. MoIHOCTh TOKA.

22

MaruutHoe 11oj1e. OCHOBHas XapaKTCPUCTHUKA MAIrHUTHOI'O I10JIA. CHJIOBEIC JIMHUH.

23

Pabora o MNEpEMCIICHUTIO ITPOBOJJHUKA U KOHTYpa C TOKOM B MArHUTHOM II0JIC.

25

MarauTHOE I10JIe ABWIKYIIETOCH 3apsa. I[BI/I)KGHI/IC 3apSAKCHHBIX YaCTUI B MAHUTHOM I10JIC.

26

3akoH buo-Casapa-Jlamaca.

27

TeopeMa Faycca I MaroHuTHOI'O ITOJIA. TeopeMa 0 NUPKYJI[IOHUU BCKTOpa MWHAYKIHH
MAargafuTHOI'O I1OJIA.

28

MarauTHOE I10JI€ COJICHOUIA.

29

Cuna Amnepa. 3akoH Ammnepa. Cuna Jlopenna.

30

3aKOH 2JIEKTpOMarHuTHOW nHAyKuMH. [Tpasuiio Jlenna.

31

[Tpupona OMU (paccMoTpeTh JBa ciydyasi: a) KOHTYP JABHMJKETCS B IOCTOSHHOM MarHUTHOM
noJje, 6) KOHTYp NOKOUTCS B IEPEMEHHOM MAarHUTHOM HOJI€).

32

SIBneHre caMOMHAYKUMK VHIYKTUBHOCTH (B KayecTBE MpHMeEpa paccuuTaTh MUHIYKTHBHOCTH
0ECKOHEUHO JUIMHHOTO COJICHOMIA).

33

B3anmuas naaykuus. CaMOUHIYKITUA.

34

B3anmHasi UHAYKTUBHOCTH JBYX KaTyIlI€K, HAMOTAHHBIX Ha OOILIUI TOPOUJANBHBIN CEepIeUHHUK
13 Kesesa.

35

Tpanchopmaropbl. DHEprusi MAarHUTHOTO TIOJISL.

36

Toxu IIpU pa3MBIKAHUHW U 3aMbIKaHUA LCTIN.

37

MaramTHOE II0JIEC B BCIICCTBCE. K.]'IaCCI/I(i)I/IKaI_H/ISI Marac€TuKoOB.

38

[loBeneHre  MarHeTUKOB  BO  BHEIIHEM  MarHuTHOM  moje.  HaMarHu4eHHOCTb.
DeppOMarHeTHKHY.

39

Knaccudukanus qusnekTpuKkoB. Jusnekrpudeckasi IpOHUIIAEMOCTb.

40

[Tonsipu3anust IUAJIEKTPUKOB. BekTop mosspuszanuu.




Cemectp 4

=
= 2

BOHpOCBI K 3K3aMEHY

["apMoHMUYECKHE KOJeOaHHs U MX XapaKTEPUCTUKH.

['apMoHnyeckuii ocuuuATop. [Ipy>KMHHBIN MasTHUK.

Duznueckuii 1 MaTeMaTUYECKUI MasiTHUK.

CBOOOIHBIC TAPMOHUYECKHE KOJIEOaHUs B KOJIeOaTEIbHOM KOHTYPE.

/TuddepennmanbHoe ypaBHEHHE CBOOOJHBIX 3aTyXarolUX KojJcOaHWi (MEXaHHMYECKUX WU
PIICKTPOMATrHUTHBIX) U €r0 PeIICHHE.

Bpewms penakcanuu. [lepnoa 3aTyxaromux konebanuii. JJoOpoTHOCTD.

JlnbdepeHranbHoe  ypaBHCHUE BBIHYKACHHBIX MEXaHHUYECKHX M DJICKTPOMArHUTHBIX
KOJICOAHUH U €r0 pelIeHue.

AMITTUTYAA U (Da3a BBIHYKIEHHBIX KOJICOaHHIHA.

Ol N | O | ARlWIN|PF

CroxxeHne rapMOHHUYCCKUX KoJe0aHui OZIHOI'O HAITpaBJICHUA U OﬂHHaKOBOﬁ 4aCTOTHI.

=
o

CroxeHrne B3auMHO NEPpNCHAUKYIIAPHBIX KOJIEOAHHUH.

-
-

O6p330BaHI/Ie BOJIH. HOHCpC‘IHHC U IIPOAOJIbHBIC BOJIHBI.

=
N

HapaMeTpLI BOJIH 1 COOTHOILICHUA MCKAY HUMHU.

=
w

O6p330BaHI/Ie CTOSIUMX BOJIH. Y31bI U IIY4YHOCTH.

H
o~

YPaBHeHI/IH 661"}7]_]_[6171 U cTosiuel BOIHBL. OTIMYNS 3THX BOJIH.

=
a1

BGKTOp IIJIOTHOCTH IIOTOKA SHEPIUH SHGKTpOMaFHHTHOﬁ BOJIHBI U YIIPYT'UX BOJIH.

=
(o]

[Tpupona ceera. KopnycKynsipHO-BOJHOBOW Jyaau3M.

-
\‘

aTepdepeniiys cBeta. Y ClOBHs MAaKCUMyMa M MUHUMYMa MpH UHTEphEpeHIIUH.

=
(0 0]

PacueT nHTEp(EepeHIMOHHOM KAPTUHBI OT IBYX KOT'€PEHTHBIX HCTOUHUKOB.

=
O

I/IHTepq)epeHI_[I/IH B TOHKHX IUICHKAX, YCJIOBUA MAKCUMYMOB U MUHUMYMOB.

N
o

Konpua HetoTona. Panuycsl konen.

N
[ixe

Jludpakuus ceera. [Ipunuun I'olirenca-dpenens. Metoa 300 Openens.

N
N

Jlndpakuus Openenst Ha HEOOJIBIIOM KPYIJIOM OTBEPCTHH U JAHCKE.

N
w

Jlndpakuus OpayHrodepa Ha y3Koi ATUHHOH IIENH.

N
~

Jludpakuus OpayHrodepa Ha 0JHOMEPHOI TU(DPAKIIMOHHON peleTKe.

N
ol

Paspemaronias cnocoOHOCTh ONTHYECKUX PpUOOpoB. ['onorpadus.

N
(o3}

Honﬂpmaum{ cBeTa. EcTecTBeHHBIN U HOJ'DIpI/ISOBaHHHﬁ cBeT. CTeleHb noJrsIpu3anunu.

N
-~

3akoH bprocrepa. OTpa’keHHBIN U IPETOMIICHHBIN JTy4H.

N
(o0}

Honﬂpmaum{ CBCTa MPH MPOXOKACHUHN CBECTA YCPEC3 aHU3O0TPOIIHYIO CPCAY (3aKOH Mamoca).

N
©

I[BOﬁHOG JIYUCIIPCIIOMIICHHUC. O)IHOOCHBIC " IBYOCHBIC KPpUCTAJIJIBI.

w
o

TemoBoe HU3JIYy4YCHUC, €TO XapPaAKTCPUCTUKHU.

w
e

3aKoH KI/IpXFO(I)a. 3HepFeTI/I‘-ICCKaH CBCTUMOCTD TCJIa ITPU UCIIOJIB30BAHUU 3TOI'0 3aKOHA.

w
N

3akon Credana-bonpimana. 3akoH cmenieHus Buna.

w
w

Dopmyna Penes-/[xunca. Yasrpaduonerosas karactpoda.

w
S

KBanrtoBas runoresa. ®opmyna [Inanka.

w
o1

OnTuyeckasi U ApKOCTHAsI IUPOMETPHH.

w
(o]

Doroaddext u ero Buabl. OnbiT CTONETOBA.




Ne
Bomnpocsl k 3xk3amMeny
n/n
37 [3akonsl BHemHero Goroddexra. BonpramnepHas xapakrepuctuka Gorodpdexra.
38 [Buemmnuii porodddexr. YpaBHenue DitHiuTeiHa 115 GpoTodpdekra.
39 [[Inanerapuas monens aroma. Moaenu atoma Tomcona u Pesepdopra.
40 [[Mocrynatel bopa. Monens aroma Bogopoaa o bopy.
41 |CnextpanbHbie cepuu aTroMoB Bojopoaa. Cepust bansmepa. Cepus Jlaiimana.
42 [Macca u ummnynsc gortona. Idpdext Kommnrona.
43 |KoprycKyJsipHO-BOJIHOBOM JTyallu3M CBOMCTB YacTHI] BelecTBa. BoHbl ne bpoiins.
44 Mukpouactuiibl. COOTHOIICHHE HeonpeaenenHocrel [ eiizenbepra.
45 |Cranuonaphble cocTosiHUs. Y paBHeHue Llpeaunrepa 1uist crailmOHAPHBIX COCTOSIHUM.
45 [[IpoxoxaeHus 4acTULl Yepe3 MOTEHIUaIbHbINA Oapbep.
47 |Yactuua B 0JHOMEPHOH NPSIMOYTOJIbHOM MOTEHIIMAIBLHON ME.
48 |CocrtaB 1 XapaKTePUCTHKH JIECMCHTAPHBIX YaCTHII.
49 [[Mpunanun ITaymu. PacnpeneneHue 3I1eKTPOHOB B aTOME IO COCTOSTHUSIM.
50 [XapakTepHCTHKH aTOMHOTO SIIpa.
51 [DHeprus cBsi3u u AedeKT Macc.
52 [SInepusie cunbl. KanensHas u 00009edHast MOACIH SIpa.
53 |[PagmoakTHBHOE H3IydeHHE. 3aKOH PAJMOAKTHBHOTO pacraja.
54 |Annda- u 6era- pacnaabl.
55 [[Ipupoaa pagnoaKTUBHBIX U3TYUCHUM.
56 [SnepHbie peakuuu U UX OCHOBHBIE THITHI.
57 |lenenue aToMHbIX a1ep. Peakunu cuHTE3a aTOMHBIX S7EP.
58 [3akoHBI COXpaHEHHS B SACPHBIX PEAKITHSIX.
59 |(@ynmaMeHTambHBIC B3AaUMOICHCTBUS, UX BH/IBL.
60 (JJeMEHTapHble YacTHUIbl Y4YacTBYIOIIME BO  B3aUMOJEHCTBHMSAX  Pa3IUYHBIX  THIIOB.
[lepenocurku GHyHIAMEHTAIBHBIX B3aMMOJICHCTBHIA.
7.3.2. Kputepuu u HOPMbI OLEHKH
dopma
NpoBeIeHHUs
Cemectp . Kpurepun u HOpMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaliu
2 3auer Crynent HaOpan 40-100 6ammoB
(mo «3aUTCHO» 110 UTOTY U3YyYEHUS JUCLUTUINHBI
HAKOIUTEITEHOMY B CEMECTpe
pENTHUHTY) Crynent nabpan 0-39 Ganos o
«HE 3aYTEHO» UTOTY U3y4YCHHS JUCIUTUINHBI B
cemecTpe
3 3aver Crynent HaOpan 40-100 6ammoB
(no «3aUTCHO» M0 UTOTY U3YyYCHUS JUCLUTUINHBI
HaKOIUTEIBHOMY B CEMECTDE.
pENTHHTY) «HE 3a4TEHO» Crynent Habpain 0-39 GanoB 1o




dopma

NpoBeeHUs
Cemectp . Kpurepuu u HopMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaAIllNH
UTOTY U3YYCHUS JUCIUTLTUHBI B
ceMecTpe.

4 DK3aMeH Crynent HaOpan 80- 100 6amios
(o COTJIUYHOY 10 UTOTY U3YUYCHHS JUCIUTITAHBI
HAKOIUTEIIEHOMY B CEMecTpe.
peUTHHTY) Crynent nabpan 60- 79 6amnos

«XOPOIIO) 10 UTOTY H3YYCHUS JTUCIUTUTAHBI

B CEMECTpE.

«YZOBJIETBOPUTEIILHO»

Crynent HaOpan 40- 59 6annoB
10 UTOTY U3yUYCHUS TUCIUTLIHHBI
B CEMeCTpe.

«HCYOOBJICTBOPUTCIIBHO»

Crynent Habpan 0-39 GamioB mo
UTOTY U3yUYCHUS TUCIUTUIAHBI B
ceMecTpe




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTe/ibHAA JTUTEPATYypa

Tun (yueOHuK,

yueOHOe KoanuectBo B
e nocoodwue, HAY4YHOM
. /;1 ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTOAnYecKoe HaunmMmenoBanue
nocoodue, 9bC
NPAaKTHKYM, Jp.)
Kypc obmeit ¢usuku [DnekrpoHHBIN pecypc]: yueo.
mocoobne. B 3 1. T. 1. Mexanuka. MonekynspHas
1. | Casenses U. B. ?Ilgigggyl/)rﬂ H]zﬁbc,a];%gb(i B; -41512%'1?-%6;:;5 ;IOCCT;([Z VY4ebHoe nocobue 2020 3BC «Jlanb»
https://e.lanbook.com/book/142380. - ISBN 978-5-
8114-5539-3
O6miast ¢puzmka. DJIESKTPUUECTBO U MarHeTU3M (TJaBbI
Kypca) [DnexkTpoHHBIH pecypc]: yue6. mocobue / E. H.
2. | Akcenosa E.H. Axcenosa. - Msn. 2-¢, nenp. - Cankr-Tlerep0ypr: HaHLf Y4ebHoe mocobue 2018 OBC «Jlanb»
2018. - 112 c. - Pexum JOCTYyTIa:
https://e.lanbook.com/book/103059. - ISBN 978-5-
8114-2909-7.
Kypc ¢usuxu [DnexTpoHHbIN pecypc]: yued. mocobue.
B 3 1. T. 3. KpanroBas onrtuka. AToMHas (u3MKa.
®usuka TBepaoro Ttena. Pu3MKa aTOMHOroO siapa M
3. | Casennes U. B. anemeHnTapubix vactury / U. B. CasenbeB. - U3n. 7-e, | YueOHOE mocoOue 2019 OBC «Jlanb»

ctep. - Cankr-Ilerepoypr: Jlanp, 2019. - 308 c. - Pexxum
nocryma: https://e.lanbook.com/book/117716. - ISBN
978-5-8114-4254-6.




Tun (y4eOHuK,

yueOHOe KoanuectBo B
e nocoowue, HAY4YHOM
. /;1 ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJji0BoK) yueOHO- I'ox u3panus oudamoTexe /
MeTON4eCcKoe HaumenoBanmue
nocoodue, 9bC
NMPaKTHUKYM, JIP.)
Kypc dusuku [Dnexkrponnslii pecypc]: yuebd. mocobue /
H. M. Poraues. - U3a. 3-e, ucnp. u nomn. - CaHKT-
4. | PoraueB H.M. ITerepOypr: Jlanp, 2020. - 460 c. - Pexxum nocrymna: | YuebHoe nocobue 2020 OBbC «Jlanb»
https://e.lanbook.com/book/129235. - ISBN 978-5-
8114-4076-4.
8.2. JlonosiHuTEIbHAS JIMTEPATypPa
Tun (yueOHHUK,
yueOHOe KoanuectBo B
e nocoodue, HAYYHOH
I /;1 ABTOpPBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) yueOHO- Ion n3nanus oudbamorexe /
MeTo/In4ecKoe HaumenoBaHue
nocooue, 9bC
NPAaKTHUKYM, Jp.)
KBanroBas ¢usuka. ®usuka aroma U aTOMHOIO Sapa
[DnmeKTpoHHBIN  pecypc]: 2NMeKTpOH.  y4ueb.-MEeTO[I.
nocobue / 1. B. Meneniko, B. A. Pemeros; - TonbsaTTh: YueoHo- Penozurtopuit
1. | Menemxo U.B., : METOIUYECKOE 2015
Pewmeros B.A. Ty, 2015. - 95 ¢ - Pexum pgocryna: HocoHe Ty
https://dspace.tltsu.ru/handle/123456789/75. - ISBN
978-5-8259-0850-2.
5 | Uponos 1. E. 3anawu mo obmeit gusuke [Snexrpommsiii pecype]: VY4eOHoe nmocobue 2016 OBbC «Jlanb»

yue6. nmocodbue / U. E. Uponos. - Uzn. 14-e, crep. -



https://e.lanbook.com/book/129235

Ne
n/n

ABTOpr, CoCTaBUTEC/IN

3arsiiaBue (3aroJji0BoK)

Tun (y4eOHuK,
yueOHoe
nocooue,
yueOHO-

MeTouYecKoe
nmocooue,

NMPaKTHUKYM, JIP.)

I'ox m3panua

KoandecTBO B
HAY4YHOM
oudamorexe /
HaumenoBanue
9BC

Cankr-IlerepOypr : Jlawp, 2016. - 416 c. : wn -
(Knaccuueckass yuebHas mutepaTypa mo (Qu3Mke). -
ISBN 978-5-8114-0319-6.




8.3. Ilepeuennr nmpodeccHoHAJBHBIX 0a3 JAHHBIX M MH(OPMAIMOHHBIX CIPABOYHBIX
cucTeM

OnekrponHo — oubmmoreunas cucrema (ObC) «Jlanby - https://e.lanbook.com/

OHiukoneaus GU3MKU ¥ TeXHUKH - http://femto.com.ua/

OU3UKO->HIMKIIONEINYECKHiT ci1oBaph - http://www.all-fizika.com/encykloped/

Anumanus GuU3NIeCKUx mporeccos - http://physics.nad.ru/physics.htm

8.4. [lepeuenb nmporpaMMHOro odecrneyeHust

Ne Haumenosanue IO PexBu3uTHI noronsi)pa
n/n (mara, HOMep, CPOK ACHCTBHUA)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — OECCPOUHO;
koHTpakT Ne 1653 ot 14.12.2018, cpok
JIeICTBUS — OECCPOUHO
2 Office Standard: noroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL JeUCTBHS — OECCPOYHO
AcademicEdition

8.5. Onucanne MarepHaJbHO-TEXHHMYECKON 0a3bl, HEOOXOAMMOM /Il OCylLIeCTBJICHUSI
00pa3oBaTeIbHOI0 Mpouecca Mo JMCUUIIMHE

HaumenoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOPHii, MACTEPCKUX U
N AIp- 00T,CKTOB /L5l POBCCHHSI . ITepeyenb 0CHOBHOTO 000pYyAOBAHMA
/Il | NMPAaKTHYeCKHX U JJA00PATOPHBIX 3aHATHIA,
MOMELIECHHUH VIS CAMOCTOSATEIbLHOMN
padoThl 00y4aromuxcs (HoMep ayiuTOPHH)
"®uznueckas naboparopus Nel". Crouibl 1abOpaToOpHbIE, CTOJIBI
VY4aebHas ayIuTopus Ui KypCcOBOTO IIPENOAABATEIbCKUE, CTYII
MIPOEKTUPOBAHMSI (BBITIOJIHEHHS KyPCOBBIX npenogasaTenbekuit, [1K, mxadsr ntocka
pabor). yueOHas (MapKepHasi) epeBIKHasl,
VYyebHas ayuTOpHs JJIs TPOBEACHUS MasTHUK O0epOeka, mammHa ATBy/a,
1. IPYNIOBBIX U UHAUBUIYAJIBHBIX YCTaHOBKA «AKYCTHUECKUN METOJ
KOHCYJIbTaIUi orpezeNieHus oka3aTess aanadaTel
VYuebHas ayIuTOpUs Ui IPOBEICHUS BO31lyXa», ycTaHOBKa «Onpenenenne
3aHSATUN TEKYILEro KOHTPOJIS U MIpUpALIEHHs] SHTPOIUU MPHU TUIABJICHUN
IIPOMEXYTOUHOM aTTECTALIH TBEP/IOTO TENay», IITAHTEHIUPKYIIH.
[-312
«Duznyeckas nadoparopus Ne 2». Cromnbl 1abopaTopHbIe, CTYJIbsS
VYyeOHast ayuTOpus AJisi KypCOBOTO YUEHUYECKHUE, CTOJIBI MPEIO0/1aBaTeIbCKuUE,
IIPOEKTUPOBAaHMSI (BBIIIOJHEHHS KyPCOBBIX KOMITBIOTEPHI, IIKa(bl, yCTAHOBKA IS
pabor). omnbiTa «M3MepeHue conpoTUBICHUS
2. VYuebHas ayIuTOpUs Ui IPOBEICHUS IIPOBOJAHUKOB C ITOMOIIBIO0 MOCTa
I'PYNIOBBIX U NHAUBUIYAJIBHBIX YUTCTOHA», yCTAaHOBKA [UIsl OIIBITA
KOHCYJIbTAINI «Omnpenenenue I/IC merogom
VYuebHas ayIuTopus Ui IPOBEICHUS KOMIIEHCAIlU1», YCTAaHOBKA JIJIS OIIBITA
3aHATUN TEKYILEro KOHTPOJIS U «HMccienoBanne 3aBUCUMOCTH TIOJIE3HOU



https://e.lanbook.com/
http://femto.com.ua/
http://www.all-fizika.com/encykloped/
http://physics.nad.ru/physics.htm

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
. IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA
N/ | NPaKTHYeCKUX U JIa0OPaATOPHBIX 3aHATHH,
NMOMeNIeHU JJIfl CAMOCTOATEILHON
pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)
MPOMEXKYyTOUHOM aTTecTanuu [-316 momHocTy 1 KIIJI ncrounnka Toka ot
COMPOTHUBIICHUS HarPy3KK», yCTAHOBKA
i onbita «OrnpeneneHne EMKOCTH
KOHJIEHCATOpa 110 BPEMEHU €ro pa3psaar,
ycTaHoBKa Juig onbita «IIpoBepka
3aBUCUMOCTH CONPOTHUBIICHUS JaMIIbI OT
TEMIIEpaTypbl HArPeBa HUTU HaKaIa,
yCTaHOBKa Jyis onbiTa «M3Mepenue
WHAYKIIUA MAaTHUTHOTO TIOJIS C IOMOIIBIO
(hU3HUECKOTO MAsITHUKAY, YCTAHOBKA IS
ombiTa «OnpeeneHre ropu30HTaIbHOM
COCTaBJISIFOLLIE MAarHUTHOTO MOJIA
3eMiu», yCTaHOBKA ISl OIIBITA
«HccnenoBanue HaMarHMYUBaHUS
dbeppomMarseTika ¢ moMOIIbIO
ocimutorpaday, ycTaHOBKa JJIs ONbITa
«3mepenne MHAYKTUBHOCTH U B3aUMHOMN
WHJYKTUBHOCTHU KATYIICK).
Jlaboparopus «OnTHKa 1 KOJIeOaHUD. Croubl 1abopaTopHbIe, CTYIIbS
VYyebHas aymuTopust i1 KypcOBOTO YYEHHYECKHUE, CTOIbI KOMIIBIOTEPHEIE,
MIPOEKTUPOBAHHUS (BBITIOJTHEHHS KyPCOBBIX CTOJIbI IPETIOJABATEIbCKHE, CTYIIbS
pabor). npenonaasarenbckue, [1K, ycranoBka st
YyeOHast ayTuTOpUs AJIsl IPOBEACHHUS onbiTa «/3ydeHne rapMOHUYECKUX
TPYNIOBBIX U WHAUBHUIYATbHBIX KOJIeOaHUN MaTEMaTHYECKOTO MATHUKAY,
KOHCYJIbTAINI yCTaHOBKa J1s onbiTa «3yuenue
VYyebHas ayuTOpHs JJIs TPOBEACHUS TapMOHMYECKHUX KoJieOaHUM (HU3MIECKOTO
3aHATUHN TEKYIIETO KOHTPOJIS U MasiTHUKaY,
MIPOMEKYTOUHOM aTTECTaIlluU ycTaHoBKa Jis onbiTa «VccnenoBanue
I'-333 CBOOOIHBIX 3aTyXaIOIINX
AIIEKTPOMATrHUTHBIX KOJIEOAHUI,
yCTaHOBKa J1s onbiTa «3yuenue
3 uHTEep(EpPEHITNU CBETa MTPH OTPAKEHUH OT

MJI0CKOTAPaUIebHOM MJIACTUHBIY,
YCTaHOBKA TS ombiTa «3yueHune
3aTyXalluX MEXaHUYECKUX KOIeOaHU»,
YCTaHOBKA IS OTbITa «Bpamenue
TJIOCKOCTH TMOJISIPU3AIMNY, YCTAHOBKA IS
omnbiTa «/3y4eHne 3aK0OHOB TEIIIOBOTO
W3ITy4eHUs», YCTAHOBKA TSI OTBITA
«M3ydenne BHenTHETO (HOTOIPhEKTa,
yCTaHOBKA Jyist onbiTa «V3yueHue
nudpakuu Opayarodepa Ha 0THON
mejan», YCTaHOBKaA IJIA OIbITa «I/ISY‘-IGHI/IG
CIIEKTpa aToMa BOAOPO/Ia», YCTAHOBKA IS
OIbITa ((HOFJIOIJ_IGHI/IC paarnOaKTUBHOI'O
W3ITYYEHUS ).




n/n

Jp. 00bEKTOB /ISl IPOBEAeHUsI

NMOMeNIeHU JJIfl CAMOCTOATEILHON

HaumeHoBaHue 000py10BAHHBIX YUYeOHBIX
Ka0UHEeTOB, JJa00paTOPHii, MACTEPCKUX U

NPAKTHYECKUX H JIA00PATOPHBIX 3aHATHH,

pa6oThl o0ydyaoumxcs (HoMep ayAUTOPUN)

IlepeyeHb 0CHOBHOTO 000pYy/A0BaAHMA

JlaGopaTopus "®usnka B SKCIIEPUMEHTAX
JUTSI IIIKOJIBHUKOB"

I-321

Croubl 1abopaTopHbIE, CTYIIbS
YUEHUYECKUE, CTOJIbI IPEN01aBaTENbCKUE,
I1K, nocka ayauropHas (MenoBasi),
MHTEPaKTHBHAA JOCKa, IPOEKTOP, IKa(,
koMIuieKT «EI'D-maboparopust mo
MEXaHHKE», KOMILIEKT «EI"3-
1a00paTopuu MO MOJIEKYJISIPHON U3UKE,
koMIuieKT «EI"2-maboparopust mo
AIIEKTPOAMHAMUKEY, KOMILIEKT «EI'3-
nabopaTopus 1O ONTHKEY», MASITHUK
O06epOexka, MaHa ATBy/a, yCTaHOBKA
«IIpoBepka 3akoHa boinsa-Mapuorray,
yctaHoBka "IIpoBepka 3akoHa
COXpaHEHMsI MEXaHUYECKON SHeprun'.

KomnbrotepHslil kitace. YuebHas ayquTopus
JUIS IPOBEJICHUS 3aHATUH JIEKIIMOHHOTO
TUNa. YueOHas ayJuTopus AJs IPOBEACHUS

3aHATUIA CEMUHAPCKOro TUNa. Y4yeOHas
ayaAUTOpUs JJIs IPOBEICHUS 1a00paTOPHBIX
paboT. YuebHast ayAuTOpHUs 1151 KypCOBOI'O
MPOEKTUPOBaHHUS (BBIIIOTHEHUS KYPCOBBIX
pabot). YueOHas ayquTopus ais
IIPOBEJEHUS TPYIIIOBBIX M MHIMBUYaIbHBIX
KOHCYJIbTallMil YueOHas aynutopus is
IIPOBEJCHUS 3aHATUI TEKYIIET0 KOHTPOJIS U
IIPOMEKYTOUYHOM aTTeCTalun

Crosbl yueHHMUECKHUE, CTOI
IIPENOIABATEIIbCKUMN, CTYJIIbs
YUYEHHUYECKHE, I0CKA ayAUTOpHAas
(menoBas), [1K ¢ BrIxogoM B ceTh
Hutepner.

I'-334
[TomenieHue s caMOCTOSITENbHOM pabOThI CroJibl y4eHUYECKHUE, CTYIbs
CTYJEHTOB yuenndeckue, [IK ¢ BBIX0J0M B ceTh
I-401 WHTepHer.
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