[loKyMeHT noanucaH NpocToi 31eKTPOHHOM NOANUCHIO
NHdopmaumsa o Bnagenbue:

(®KWO: Haymosa Hatanus AnekcaHapoBHa

[lomxHocTb: PexTop . .
[lata nognvcanus: 24.10.2024 142 MAHUCTEPCTBO ITPOCBEILEHN POCCUMCKOU OEJEPAITA
YHuKanbHbIi NPEpRPAstIOEOROCY IapCTBEHHOE OJOJDKETHOE 00pa3oBaTeIbHOE YUPEXKACHUE BBICIIETO o0pa3oBaHus

6b5279da4e034bff679172803da5h7 P ME¥ TAPCTBEHHBIN YHUBEPCUTET ITIPOCBEIEHMS»
FOEYAAPCTBEHHBIN YHUBEPCUTET MTPOCBELUEHUS)

DuU3HUKO-MaTeEMaTHIECKUH (aKyIbTeT
Kadenpa pyHraMeHTaTbHON (U3MKI U HAHOTEXHOJIOTHH

CoracoBaHo

nexaHoM (akyspTeTa

« A9 » , L€, 2043r.
/[ﬁ L’/L"'/”
/Kynemosa F0.J1./

PaGouyasi nporpaMma JHCIHIJIHHBI
MorexynspHas ¢puzuka (MpaKTHKYM)

HanpagieHne NoAroTroBKH
03.03.02 ®usuka

IIpoduas:
TeopeTnueckasi 1 MaTeMaTHyeckas Gusuka

Kpanudukanus
bakanasp

®opma o0yyeHHs
Ounas

CornacoBaHo y4eGHO-MeToauuecKoil komuccueil PexomennoBano kapenpoi

du3MKOo-MaTeMaTHIeCKoro GaxkyibTeTa ($yHIaMEeHTAIbHOM (DU3UKH U
IIpoTokon «_17» s /2})/23 r.)e 70 HAHOTEXHOJIOTHH
I[Mpencenarens YMKom I LCLL] - IMporokomor «.4§ »  ©© 2023 r.Ne /3
+/ Kynémona }0.J1/  3as. kadenpoii 4,
A*7 [Xonuna C.A./
MpITHIIH

2023



ABTOpBI-COCTaBUTEIU:
bapabanosa H.H., kanauaat puznko-mMareMaTHueCcKux HayK, AOICHT,
Bacunpuukosa E.H., kannunat pu3nko-MareMaTHYeCKuX HayK, JTOIICHT,
EmenbsanoB B.A., kannuaat Gpu3nko-MaTeMaTHYECKUX HAyK, IOLIEHT,
EmenbsinoBa FO.A., accuctent kadeaps! oomiel pu3nku.

Pabouas nporpamma nucuuruinabl «MosnekynsipHas (u3nka (IIpakTUKyM)» COCTaBlieHa B
COOTBETCTBHUH ¢ TpeOoBaHUAMU DeslepabHOT0 roCyAapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAapTa
BhICIIIEro oOpa3oBaHus Mo HanpapieHuto moarotoBku 03.03.02 dusuka, yTBepKIEHHOTO MPUKA30M
MUHOBPHAYKHU POCCHUMU ot 07.08.2020 r. Ne 891.

JucnumumHa BXOOUT B MoAynb «OOmmMiA ¥ cHenuagbHBIA (U3HYECKHH TPaKTUKYM)
oOs3aTenbHON yacT bioka 1 «/lucuuiuinael (MOAYININ)» U SBIsSETCS 0043aTeNbHON ISl U3yUeHHUS.

I'ox Havana noaroroBku (1o yue6Homy miuany) 2023



[op}

COJEPXXAHUE

[Tnanupyemsble pe3ynbTaTbl O0yUeHHs

MecTo AMCUMILTUHBI B CTPYKTYpe 00pa30oBaTeIbHOM MPOrpaMMbl

O0beM u coniepkaHue AUCHUTIIMHBI

Y4eOHO-MeToInYecKoe 00ecredeHre CaMOCTOSATEIbHON paboThl 00yYaroIuXcs
@DOH/T OLIEHOYHBIX CPEJICTB AJIsl MPOBEJACHHUS TEKYIICH U MPOMEKYTOUHOM
aTTecTallyy MO JUCIUILTUHE

Y4eOHO-MEeTOAMUYECKOE U PECYpCHOE 00eCeUeHnEe JUCIUILTNHBI
MeTtoauueckue yKa3aHus 10 OCBOSHUIO JUCIUTIIMHBI

HudopmaninoHHbIe TEXHOJIOTUHU IS OCYIIECTBICHUSI 00pa30BaTeIbHOTO
mpolecca 1o AUCHUIIINHE

MaTepI/IaJ'ILHO-TeXHI/I‘{eCKOG obecrieyenne JUCIHUITIINHBI

17
17

17



1. INTAHUPYEMBIE PE3YJIbTATBI ObBYUYEHUSA

1.1. leab v 3224 TUCUHUILIMHBI

Llesb ocBOeHMs AUCUMILIMHBL: (OPMUPOBAHNUE CUCTEMATU3UPOBAHHBIX 3HaHUHI B 001acTH
o0IIel M AKCIEPUMEHTAIBHON (DM3UKH, (POPMUPOBAHUE M COBEPIICHCTBOBAHUE Y CTYJICHTOB HAaBBIKOB
SKCIIEPUMEHTAIBHOH JEATEIbHOCTH.

3agaum AMCUMIUVIMHBI: W3Y4YEHHE OCHOBHBIX 3aKOHOB 3JIEKTPUUYECTBA M MAarHeTusMma,
IpUOOpPETEHNE HAaBBIKOB OCYIIECTBICHUS Y4€OHOIO M HAYYHOIO HKCIEPUMEHTA, OLIEHKU
pe3yibTaTOB  DKCIIEPUMEHTA,  IMOArOTOBKM  OTYETHBIX  MAaTepUaJoB O  INPOBEIACHHOMN
HCCIIeI0BaTENbCKON pabore.

1.2. Illtanupyemble pe3y/IbTaThbl 00y4eHHUs

B pe3ynbrare ocBOeHUS JaHHOH TUCIUIUTHHEI Y 00ydarommxcst GOpMHUPYIOTCS CIIEAYIONTUE
KOMIICTCHIIHH:

OIIK-2. CriocoGeH IpOBOIUTH HAYYHBIC UCCIICIOBAHS (DH3UUECKUX OOBEKTOB, CHCTEM 1 TIPOIIECCOB,
00pabaThIBaTh M MPEICTABIISITH SKCIICPUMCHTAIBHBIC JJAHHBIE;

2. MECTO JUCIHHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI'PAMMABI

Hucnnmumna «MonekynsipHass ¢u3uka (MPakTHKyM)» BXOIUT B MOAynb «OOmmii u
CrielMaNbHbIA QU3nUecKuil mpakTUKyM» 00s13aTenbHON yacTu biioka 1 «lucuumiuasl (MOAYIN)» U
ABIISICTCS 0053aTEINBHOM IS U3YUCHHS.

Jis ocBoeHus AMCUUILIMHBL «MoJekyispHas pu3uka (MpakTUKYM)» HCIIOJIb3YIOTCS 3HaHU,
YMEHUS M BUABI JEATEIHLHOCTH, COPMHUPOBAHHBIC B MPOIECCE U3YUCHHS CIEAYIOMINX TUCIIUIUIHH:
«Ob6mas ¢uszuka: MexaHuka», «Marematnyeckuil aHanu3». OCBOEHUE JAHHOM JIMCLUIUIMHBI
SBJIAETCS HEOOXOAMMOM OCHOBOM Il H3Y4YEHHMs TaKMX JUCUUIUIMH, Kak «CrenuaabHbIi
¢busnueckuit npakTukym», « TeopeTrueckas Gpusnka.

3. OFBEM U COIEPXAHHUE JUCHUITJIMHBI
3.1. O0beM TUCHUIINHBI

IToxa3aTenb 00beMa AUCHHUIIIMHBI ®opma 0o0yueHHs
Ounasn
O0BEM QUCHUILIMHEI B 3aUE€THBIX €IUHUILIAX 4
OOBeM TUCHMITIIMHBI B Yacax 144
KonraktHas pabora 60,2
JlaGopaTopHbIe 3aHATHS 60
U3 HUX, B (pOpMe MPaKTHIECKOH MOITOTOBKH 60
KoHTaKkTHBIE 9achl HAa MPOMEKYTOYHYIO aTTECTAIHIO: 0,2
3auer 0,2
CamMocTosTenpHas paboTta 76
KoHnTposnb 7,8

DopMoii TPOMEXKYTOUHOH aTTECTALUH SIBIISIETCA: 3a4eT B 3 CEMECTPE.

3.2.ConepxaHue TUCHHUILVINHBI 09HAsA (popMa 00yYeHHUsI

HaumeHoBaHue pa3/ie/ioB (TeM) IMCHUIIMHBI ¢ KPATKUM
coJep:KaHueM

KoaungecTBO 4acoB




JlabopaTopHble 3aHATHS

O61ee KoJI- U3 HUX, B
BO dopme
NnpaxKkTuyec
KoM
MOAr0TOBK
H
Tema 1. OcHOBHbIe  TNPeACTABJICHUS  MOJIEKYJSIPHO-
KHHETHYeCKOI TeOPpHH ra3oB. 5 5
Nneanbupiii ra3. OCHOBHOE YpaBHEHUE KHHETHUYECKOH TEOPHUH
ra3oB. ' a30BbI€ 3aKOHBI.
Tema 2. OCHOBBI TEPMOJAMHAMMKH.
IlepBoe Hauano TtepmonuHamMukd. I[IpumeHeHue nepBoro Hadana 5 5
TEPMOJMHAMHKHU K H30Ipoleccam. BHyTpeHHsst sHeprus u pabora
rasa.
Tema 3. PaGora M Temyiora kak ¢(opMbl o0MeHa JHepruei
MEeXK1y CHCTEeMAaMM. 5 5
KBasucrarnueckue IIPOLIECCHI. B3anmopeiicteue
TEPMOJMHAMUYECKUX CUCTEM.
Tema 4. TensioeMKoCTb.
Buner Temnoemkoctu. Krnaccuueckas Teopuss U SKCIIEPUMEHT. 5 5
Teopema HepHcra.
Tema 5. HHukian4yeckue nMpomeccsl.
Bropoe  Hawano  tepmoauHamuku.  [loHAatne — sHTponuu 3) 5)
TEPMOJIMHAMUYECKON CUCTEMBI.
Tema 6. PacnpenesieHue MoJieKyJq ra3a 10 CKOPOCTSM.
WNneanbHblii Ta3 BO BHELIHEM ITOTEHLMAIBHOM I10JIe. bpoyHOBCKOE 5 5
newxenne.  Pacnpenenenme  MakcBeima —  bosnbiMana.
bapomerpuueckas popmyna. bBpoyHoBckoe NBHKEHUE.
Tema 7. PacnpenesieHue 3SHepruM MOJIEKYJ MO0 CTeNEeHAM
cB00OIBI. 5 5
®nyKTyaluu B UEaTHHOM Ta3e U UX nposiBiieHne. CTaTUCTHYECKOE
MCTOJIKOBAaHUE BTOPOr0 Hayajaa TEPMOAMHAMUKH.
Tema 8. SIBeHus1 nepenoca.
Buytpennee tpenue. TemnmonpoBogHOCTh. TemnonpoBOJHOCTh U 5 5
BHYTPEHHEE TpPEHHUE MPU HU3KOM JaBJICHUU. MeToapl M3MepeHUs
HU3KUX JABJICHUM.
Tema 9. PeanbHble rassl.
VYpaBHenue Ban-nep-Baanbca. BHYTpeHHsE JHeprus peaabHOIO 5 5
raza. Kpuruueckoe cocTossHME€. 3aKOH  COOTBETCTBEHHBIX
COCTOSIHUM.
Tema 10. XKuakocru.
CaoiicTBa JKUIKOTO COCTOSIHUSL. brvoxuumin MOPSAIOK. 5 5
[ToBepxHOCTHBIE  siBIEHUS B kuAKocTsX.  CmauuBaHMeE.
Kanunnspuseie siBinenunsi. OCMOTHYECKOE JTaBJICHUE.
Tema 11. ®a3o0Bble nepexoabl NEPBOro U BTOPOro poaa.
PaBHOBecwe KMAKOCTH W Tapa. BriaxHocTh. YpaBHEHHE 5 5
Knaneiipona-Knaysuyca. I1naBienue u kpucramumsanus.
Tema 12. TBepable Tega. 5 5

Yirpyrue  CBOMCTBA  KPUCTAJUIOB,  TEIJIOBOE  PACIIMPEHUE.




Temnoemkocts KpuctamioB. JKuakue KpucTaiibl (KjIaccupukanus,
TEIIOBBIE CBOMCTBA, monuMe3oMopdusm). [lommmepsl.

Hroro:

60

60

ITPAKTUYECKASA ITOAI'OTOBKA

Tema

3ajaHne HA NPAKTHYECKYIO
NMOATr0TOBKY

KOJIUY€CTBO
4acoB

Tema 1. OcHOBHBIE TPeACTABJICHUS
MOJIEKYJISIPHO-KHHETUYEeCKO Teopumn
ra3osB.

WneanpHblil ra3. OCHOBHOE ypaBHEHUE
KHHETHYECKON Teopuu Ta3oB. ['a3oBble
3aKOHEI.

Brinonaenue 1abopatopHoi
paboThI

Tema 2. OCHOBBI TEPMOAMHAMUKH.
Ileppoe  Ha4amo  TEPMOAMHAMUKH.
[IpumeHeHue MIePBOTO HayJana
TepMOI[I/IHaMI/IKI/I K H3OHpOLI€CCﬁM.
BuyTpennss sHeprus u pabora rasa.

BeinonHenue 1abopaTopHOm
paboTsl

Tema 3. Padora m Temjiora Kak
(¢popmbl 00MeHa »JHeprued Mexay
CHCTEeMaMH.

KBasucratnyeckue MIPOIIECCHI.
B3anmopeicTere TepMOIMHAMUYECKHUX
CHUCTEM.

BeimonHenue nadopatopHon
paboThI

Tema 4. Ten10eMKOCTD.

Buger Ttermmoemxoctu. Kiraccmueckast
TEOpUsT MW DKCIEpUMEHT. Teopema
HepHcra.

Brimonnenue nabopaTopHoit
paboThI

Tema S. Hukanvyeckue npoueccol.
Bropoe  Havano - TepMOAMHAMUKH.
IlonsiTue SHTPONHHU
TepMOI[I/IHaMI/ILIGCKOI\/'I CHUCTEMBI.

Brimonnenue nabopaTopHoit
paboThI

Tema 6. Pacnpenenenme MoJIeKyJI
raza mo ckopocrsim. lMpaeanbHbid ras
BO BHEUIHEM IOTEHIUAJIBHOM IIOJIE.
BbpoyHnoBckoe JIBUJKECHHE.
Pacnpenenenue Makcsemia -
bonpnmana. bapomerpuueckas
¢dopmyna. BpoyHOBCKOE JIBHKEHHE.

Brinonnenue nabopaTopHoit
paboThI

Tema 7. Pacnpenesenue 3Hepruu
MOJIEKYJI 110 CTeNeHsIM CBOOO/BbI.
@nyKkTyalluln B HJEaJbHOM ra3e M HX
MIPOSIBJICHUE. Craructuyeckoe
WCTOJIKOBaHUE BTOPOTO Hayasua
TEPMOJIMHAMUKH.

Brimonaenue mabopatopHoit
paboThI

Tema 8. SIBsenus: nepenoca.
Bnyrtpennee TpEHHUE.
TenmonpoBOAHOCT.
TemnonpoBoIHOCT, W BHYTpPEHHEE
TPEHHE TpPU  HU3KOM  JaBJICHHH.
Meroas! U3MEPEHNs] HU3KUX JaBJICHUN.

Brimonaenue 1abopatopHoit
paboTbI




Tema 9. PeanbHble ra3sl.

YpaBHeHue Ban-nep-Baanbca.
BHyTpeHHss 3Heprusi peajpHOro rasa.
Kpurtnueckoe COCTOSIHHE. 3aKoH
COOTBETCTBEHHBIX COCTOSIHUU.

Brimonaenue 1abopatopHoit
paboThI

Tema 10. Kuakocrn.

CpoiicTBa JKUJIKOTO COCTOSTHHS.
bimxunit  nopspok. IloBepxHOCTHBIE
SBJICHHSA B JKUIKOCTAX. CMadyuBaHHE.
Kanunnsapusie sinenus. OcMoTUYECKOE
JTaBJICHUE.

Brimonuenue nabopatopHoi
paboThl

Tema 11. ®a3oBble
1epBOro U BTOPOro pojaa.
PaBHOBecuMe  kuakocTMm M mapa.
Bnaxunocts. YpaBuenue Knanelipona-

nepexoabl

Brimonnenue nabopatopHoi
paboThl

Knaysuyca. [lnaBnenue u
KpUCTAJIITU3aIHS.

Tema 12. TBepable Tea.
CBOMICTBA
TEIUIOBOE pacimpeHue. TermIoeMKOCTh
Kunkue
(xmaccudukarys, TEIUIOBBIC CBOKCTBA,
nonmme3oMopdusm). Ilommmepsr.

Yupyrue

KpUCTAJLJIOB.

KpUCTaJJIOB,

KpUCTaJLJIbL

BrimonHenue nadopatopHon
paboThI

4. YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBbHOM PABOTHI

OBYYAIOIINXCS
TeMEl IS Koi- Dopmbl MeTom. dopma
CaMOCTOSITEIILHOTO N3ydaemblie BOIIPOCHL | BO CaMocCT.
obecrieyeHne | OTYETHOCTH
V3Y4YEHHUS yacoB | paboThI
1.OcHOBHBIE DKCIepUMEHTAITLHOE 6 Koncmekt | [6.1], [6.2], Joknan
MIPEICTABICHHUS 000CHOBaHHE [6.3]
MOJICKYJISIPHO— MOJICKYJISIPHO—
KMHETUYECKON KMHETUYECKON TEOpUH
TEOPHUH Ta30B. BEIIIECTBA.
MonekynsapHo—
KHHETHYECKOE
HCTOJIKOBAHUE
abCOMIOTHOI
TEMIIePaTyphI u
napieHus. M3mepenue
TEMIIEPaTyphI.
2.0OcHOBBI TepMmoannamuueckoe 6 Koncmekr, | [6.1], [6.2], | Jomaminee
TEPMOJIUHAMHKH. paBHOBECHE. pelicHue [6.3] 3aaHKe
BzanMmoneiictBue 3amaq [1] 1-8, 1-
TEPMOIMHAMHYECKUX 12, 2-20, 2-
CHCTEM. 22.
[2] 1.13,
1.14, 1.24,
1.30.
3.PaGora u TterutoTa | KBazucratuueckue 6 Koncmekr, | [6.1],[6.2], | omarunee
Kak ¢GopMbl 0OMEHa | MPOLECCHI. pelieHue [6.3] 3aJjaHNe




SHEepruei mexay | [TpumeHenne mepBoro 3a1a4 [1] 1.56,
cucremamu. [lepBbiii | 3aKoHA 1.58
3aKOH TEPMOJIMHAMHKH K
TEPMOIMHAMHKH. U30IIPOIIECCaM.
4. TemmoeMKOCTb. CKkopocTh 3ByKa B Koncmekr, | [6.1],[6.2], | [omarunee
Krnaccuueckas Teopust | rase. KBaHToBBIC peuieHue [6.3] 3a7aHue
u AKCTIIEPUMEHT. | TPEICTABICHUS 3a/1a4 [1] 1.61,
BriBon ypaBHEHUS 1.62, 1.63.
anuadaTsl.
5.Bropoii 3akoH | PeanbHbIe IIUKJTBL. Koncmekr, | [6.1],[6.2], | [omarunee
TEPMOJIUHAMUKH. HeocymectBuMocTb pelieHue [6.3] 3aJjaHKe
BEYHBIX JIBUTATEINCH. 3a1a4 [1] 12.1-
Teopema Hepncra. 12.4
Henoctrxxumocts
a0COJIFOTHOTO HYJISL.
6.Pacnipenencnue W3mepenue ckopoctei Koncnekr, | [6.1], [6.2], | Hdomarunee
CKOpOCTEH 0 | MOJICKY/T, OTIBIT pelicHue [6.3] 3aJJaHKe
Makcgety. ITepHa. 3a1a4 [1] 3.13
[2] 2.28,
2.30, 2.32,
2.35, 2.56,
2.50.
7.Pacnpenencuue daykTyanuun B Koncmekr, | [6.1], [6.2], | Homaminee
SHEPIMH MOJICKYJ IO | MCATbHOM ra3e M HX pelicHue [6.3] 3aganue [1]
CTETEHSIM  CBOOO/IBI. | MPOSIBICHUE. 3agau 3-41, 3-31,
Pacnpenenenne DKcIepuMEeHTAITbHOE 3-25, 3-34,
Makcsemna— onpeerIeHue 3-28.
Bonbrmana. MTOCTOSTHHOM [2] 2.87,
ABorazapo. 2.83, 2.84,
2.91.
8.5lBnenne mnepeHoca | CpenHsis JUIMHA | Koncmekr, | [6.1], [6.2], | Homaminee
B rasax. cpenHee BpeMsI pelieHue [6.3] 3aganue [1]
cBoOomHOTO Tpobera 3ama4 3-41, 3-31,
MOJIEKYJI. 3-25, 3-34,
Camonuddysus. 3-28.
TemmonpoBOIHOCTh U [2] 2.87,
BHYTPEHHEE  TpPEHHE 2.83, 2.84,
npu HU3KOM 2.91.
JIaBIICHUH,
TEXHUYECKUN BaKyyM.
Metoabl  M3MEpeHHS
HU3KHUX TaBJICHUH.
9.PeanpHbIe ra3pl. | DKCIIEpUMEHTaIbHbIC Koncmekr, | [6.1], [6.2], | Jomamnee
YpaBHeHHE Ban— | u30TepMBl  peanbHOTO pelicHue [6.3] 3aganue [1]
nep—Baanbca. raza. ComocraBieHue 3aga4 4-28, 4-26,
usorepMm  Bam—mep— 4-32, 4-35.
Baannca c [2] 3.6,
IKCTICPUMEHTATbHBIMH 3.12, 3.19,
M30TEpPMaMH. 3.21.
CxuxeHne ra3oB H
MOJy4YCHUE  HHM3KHUX

TEMIIepaTyp.




10.CBoiicTBa bauskuit MOPSIOK. 6 Koncmekr, | [6.1], [6.2], | Jomarminee
KHUJKOTO COCTOsIHUSA. | DyHIaMeHTaIbHBIC peuienue | [6.3] 3amanue [1]
IKCIICPUMECHTHI. 3a7a4 8-36, 8-25,
PactBops, BOJA, 8-22.
0COOEHHOCTH [2] 12.18,
(hU3HYECKUX CBOWCTB. 12.2,12.12,
12.65,
12.60,
12.62.
11.da3oBbie PaBHOBecue 8 Koncmekr, | [6.1], [6.2], | Jomaminee
MepeXoIbl. KHUIKOCTH W  Tapa. peuienue | [6.3] 3aJjaHKe
YpaBHeHHE BnaxHOCTb. 3ama4 [1] 4-20, 4-
Kianeitpona— 23, 4-29, 4-
Knaszmyca. 30, 4-25, 4-
26, 4-38.
[2] 3.10,
3.13, 3.17,
3.25, 3.38,
3.40.
12. Tepasie Tena. | AMopdHbIe " 8 Koncnexr | [6.1], [6.2], Joxian
XKunkue KpUCTAIUIBI | KPUCTAIUTMYECKHEC [6.3]
(xnmaccuduxarnms, Tena. JanbHuii
TEIUIOBBIC CBOWCTBA, | TIOPSIIOK B
nosmmMophusm). KpHUCTajax.
3aTpyJHEHUS
KJIACCUYECKON (PU3UKH
B 00BSICHEHU U
TEMIIepaTypHOH
3aBHCUMOCTH
TETIOEMKOCTH
TBEpBIX Tel. OCHOBBI
KBaHTOBBIX
MIPEJICTABICHUN.
Wroro 76

5. ®OHJ OIEHOYHBIX CPEJACTB /JIA TIPOBEJEHWSA TEKYIIEW W
MPOMEXYTOYHOM ATTECTAIIMH MO JUCITATIJIMHE

5.1. IlepeyeHbp KOMIIETEHIMI ¢ YKa3aHHEM JTANOB UX (POPMHPOBAHHUS B NpoLecce 0CBOCHUS
o0pa3oBaTe/IbHOI NPOrpPaMMBbl

KOHIIHaHMCHOBaHHCKOMHCTeHHHH

Otansl GOpMUPOBAHUS

OIIK-2. Cnocoben

MIPOBOJIUTH HAay4HBIE

uccieoBaHus (pu3nuecKkux 0ObEKTOB, CHCTEM
U TpolieccoB, oOpadaTeIBaTh U MPEJCTABIAThH
HKCIEPUMEHTAIbHbIE JAHHBIE;

1. PaboTa Ha yueOHBIX 3aHATHSX.
2. CamocrosTenbHas pabora.

5.2. Onucanue nokasareJieil M KpuTepreB OLCHMBAHUS KOMIIETCHIMI HA PAa3JIMYHBIX ITanax
X GopMHPOBAHMS, ONIMCAHME IIKAJ OLICHUBAHUS

Oue | YpoBeHnb OTtanel
HUB | chopmup | hopMupoBaH
aeM | OBAaHHOC ust

13 TH

Onucanue
nokasartelieu

Kputepun [xan
OLCHUBAHUA a

OLICHH

BaHUA




KOM
nere
HIU
"
OIl | Iloporos | 1. PaGora Ha | 3HaTHL METOJABl TUIAHUPOBAHUA U JIOMalIHEE Ikan
K-2 | w1t y4eOHBIX OCYILIECTBIICHUS y4eOHOTO 3a/laHue, a
3aHS-TUSX. 9KCIIEPUMEHTA, OLIEHKH Pe3yJIbTaToB JOKJIa] OLICHH
2. CaMocCTOSI- | SKCIIEPUMEHTA, MOATOTOBKH BaHUS
TeabHas OTYETHBIX MaTEepHAIIOB B paMKax oMa
pabo-Ta. M3y4aeMOi JUCIUILUIMHBI TpH padoTte ITHETO
B Ipynnax; 3aJlaH
yMeTh TPaMOTHO IUIAaHUPOBATh U ust
OCYIIIECTBIISATh y4eOHBIN [xan
IKCIIEPUMEHT, TPOBOJHUTH OIICHKY a
€ro pe3ylNbTaroB, IMOArOTAaBINBATH OLICHH
OTUETHBIC MaTepuajabl B paMKax BaHUs
M3y4aeMol AUCUUILIUHBI IIPH paboTe JIOKJIa
B Ipymmax Ja
[Iponsun | 1. PaGora Ha | 3HaTh METONBl IUIAHUPOBAHUA U JOMaIIHee [Hxan
YTBIN y9eOHBIX OCYIIECTBJICHUS y4eOHOTO 3a/laHue, a
3aHS-TUSX. 9KCIIEPUMEHTA, OLIEHKH Pe3yJIbTaToB JTOKJIa, OLICHH
2. CaMoCTOsI- | DKCIIEPUMEHTA, MOATOTOBKM | TIpaKTUYECKas | BaHHS
TeabHas OTUETHBIX MaTEepPHAIIOB B paMKax MOATOTOBKA omMa
pabo-Ta. M3y4aeMoi AMCLUMILIMHEI IIpU paboTte LIHETO
B Ipymmax; 3a/iaH
yMeTh TPaMOTHO IUIAaHUPOBATh U us
OCYILECTBIATH y4ueOHBIN [Tkan
IKCIIEPUMEHT, TIPOBOJHUTH OIICHKY a
€ro pe3yNnbTaToB, MOATOTABINBAThH OIICHH
OTUETHBIC MaTepHadbl B paMKax BaHUs
M3y4aeMol AUCHIUILIUHBI IPH paboTe JIOKJIa
B IpyIIax; na
BJIaJIeTh OpraHU3aIOHHO- [Hxan
VIPaBICHYCCKUMH HaBBIKAMH TIPH a
paboTe B HAay4YHBIX TpymOmax H OIICHH
TPYTHX MaJTbIX KOJUICKTUBAX BaHUs
WCTIOJTHUTENEH MPaKT
WYECK
oi
MOJIr0
TOBKHU
Ikaja 1 KpUTEPUHU OLEHUBAHNS TIOMAIHUX padoT
YpoBHH OLICHMBAHUSA Kpurepum oueHnBanus bajbl
Buicoxuti( omauuno) Ecnu crynent permn 71-90% ot Becex nomamuux pador | 8-10
Onmumanwvusiii( xopowo) | Ecnu crynent pern 51-70% ot Bcex pomamHux pabotr | 5-7
Yooesnemsopumenvhoiii Ecnu crynent permmn 31-50% ot Beex momamHux padbor | 2-4
Heyooenemsopumenwvnuii | Ecnu crynent peut 0-30% oT Bcex qoMamHux padboT 0-1
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Ikasa u KpuTepun OEHUBAHMS HANTMCAHMS JIOKJIAA

YPOBHU OlleHNBAHUSA Kpurepun oneHuBanusi basbl

Buicoxuii( omauuno) Ecmu crynent oro6pasun B nokmane 71-90% Beiopannoii | 8-10
TEMBI.

Onmumanvusiii( xopowo) | Ecnu cryneHnt orobpasun B nokiane 51-70% BeiOpanHon | 5-7
TEMBI

Yooenemsopumenvnwiii Ecnu crynent otobpasun B noknaze 31-50% BeiOpannoit | 2-4
TEMBI

Heyooenemsopumenvnuiii | Ecnu ctynent orobpasun B nokiane 0-30% Breiopannoit | 0-1
TEMBI

HIkana u KpuTepuu OLeHUBAHUS MPAKTHYECKON MOJATOTOBKH

YpOBHM OIICHUBAHUA Kpurepun oneHuBanusi bajsl

Buvicokuii( omauuno) Ecmu crynent Boimosann 71-90% ot Bcex naboparopubix | 16-20
pabor

Onmumanvusiii( xopowo) | Ecnu crynent Boinonamt 51-70% ot Bcex nabopatopubix | 11-15
pabor

Yooenemsopumenvnuiii Ecmu crynent Bemonana 31-50% ot Bcex nmabopatopHsix | 6-10
pabor

Heyooeremsopumenvnuwiii | Ecnu crynent Beimoami 0-30% ot Beex tabopatopabix | 0-5
pabor

5.3. TunoBble KOHTPOJIbHbIC 32JaHUSI MJIM HHbIE MaTepHaJbl, HEOOXOAUMBbIE IJIsI OLEHKH
3HAHMH, YMEHHH, HABBIKOB M (WJIH) ONbITA [JEATEJbHOCTH, XAPaKTePU3YKOLIMX ITalbl
(opMupoOBaHUSSI KOMIIETEHIIHII B IpoLecce OCBOCHHUsI 00Pa30BaTeIbHON NMPOrpaMMbl

IIpumepHBIi BADHAHT JOMALIHEeH padoThI:
1. HpOB@CTI/I aHaJIu3 U I/1306pa3I/ITB MMpEACTABJICHHBIC HUKIIBI B OCTAJIbHBIX CUCTEMAX KOOpPJAUHAT.

V 3
P oM V, M
|
4 1
< 2
1
3 2
T, K =
T.K
2. Ha JHC npy,ua BBIACIINIICA Hy3BIpeK rasa

muamerpoMm 4 wMM. Ilpu mombeme STOro my3blpbka € TOBEPXHOCTH BOJBI €ro JAUAMETP
yBenuumics B 1.1 pasa. Haiitu riyOuHy npyna B JaHHOM MecTe. ATMochepHOe IaBiieHHe
CUUTATh HOPMAJIbHBIM, MPOLIECC PACIIUPEHUS ra3a U30TEPMUYECKUM.

3. bapomerp Toppuuennau naeT HEBEpHbIE IOKA3aHUS BCIEACTBUE NPUCYTCTBHUS HEOOJBIIOTO
KOJIMYECTBA BO3ayXa Haj croiomkoMm pryTtH. Ilpm maBiaenum 755 MM pt cr OGapometp
nokasbIBaeT 748 MM prt cT, a npu 740 MM pT CcT OH nokassiBaeT 736 MM pT cr. Haiitn mmny
TpyOKu Gapomerpa.

4. TlopurHeBo# HAacOC MPHU KakJOM KauaHUM 3aXBaThIBAeT 00beM L Bo3ayxa. [Ipu oTkauke 3TUM
HacocoM M3 cocyna o0bema V Hacoc coBepmmil N kadaHuid. HaganbHOe naBieHue BHYTpHU
cocyla po M paBHO arMocepHOMy. 3aTeM Ipyroil Hacoc ¢ TeM e pabouuM 0OBEMOM Ug
Hayajl HarHeTaTh BO3AYyX W3 aTMOcQephl, COBEpUIMB Takke N kadanuil. Kakoe naBnenue
YCTaHOBUTCS B coCyie?
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5. IIbUIMHKHM, B3BEIIEHHBIE B BO3JyXE€, UMEIOT Maccy 10", Bo ckombko pa3 yMEHBIIUTCS HX
KOHIIEHTpalMs MNpH yBeJIM4eHUHU BoICOTh Ha 10M? Temmneparypa Bozayxa 300 K.

3agaHue HA NPAKTUYECKYI0 OATO0TOBKY

BreimonHenue nabopatopHbsIx paboT:

Pa6orta Ne 1. Onpenenennie TeMieparypHoro kosduineHTa AaBieHus: BO3yxa Npy pa3iInuHbIX
TEMIEpaTypax.

Pabota Ne 2. Onpenenenue nokazaresns [lyaccona Bo3myxa.

PaGora Ne 3. OmpeneneHue yAenbHOW TEIUIOTHI MEpPexXoAa BOABI B MHap NpH TeMIepaType
KHUIICHHUS.

Pabora Ne 4. 3yuenune 3aBUCUMOCTH TeMIIEPATyphl KUIIEHHUS BOABI OT BHELITHETO AaBJICHHS.
Pa6ota Ne 5. M3yuenue 3aBUCUMOCTH JaBJICHUS HACBIIIEHHOT'O BOASIHOTO Mapa OT TEMIIEPaTypBhI.
Pabora Ne 7. Onpenenienue BIaXXHOCTH BO3/1yXa M IMMOCTOSIHHOM IcuxpoMeTpa AccMaHa.

Pa6ota Ne 8. Onpenenenue KpUTUYECKOM TeMIIepaTypbl 3TUIOBOTrO upa.

Pabora Ne 9. Omnpenenenue ko3pPuIEeHTa TOBEPXHOCTHOTO HATSIKEHUS JKUIKOCTH METOJIOM
M3MEpEeHUs] MaKCUMAIbHOTO N30BITOYHOTO IaBJICHUS B My3bIPhKax BO3/ayXa.

Pa6ora Ne 10. Onpenenenne koddHunmeHTa TMHAMUIECKON BI3KOCTH BO3/yXa.

IIpumepHBbIe TEMBI 10KIA10B

1. TernmoBoi 51 JTMHAMUYECKHUI pacder JIBUTATEIISA BHYTPEHHETO CTOpaHus
TennoBsie ABUTATENH.

2. Huratenu Ctupnunara. O6iactu NpuMEHEHHUS.

3. PeakTuBHbBIE IBUTaTENI U OCHOBBI PAOOTHI TEINIOBOM MAaITHHBI.

4. Pe3ynbTarhl sKCIEpUMEHTANIbHON OIEHKH 3()(PEKTUBHOCTH NPUMEHEHUs OalNTMCTUTHOIO
PaKEeTHOTO TOIIMBA B KaU€CTBE CEHCUOMIIN3aTOPOB B AIMYJIbCHOHHBIX BB.

o. Pemenne oOpaTHBIX 3aJad TEMJIONPOBOJHOCTU Ui 3JEMEHTOB KOHCTPYKLHUN MPOCTOM
reoMeTpHuecKoi (hOpMbI

6. CToXacTUYHOCTh M HETMHEHHOCTh cucTeM. HepaBHOBECHOCTH cucTeM. DHTPOIUS.

7. TennoBble, THAPABINYECKUE U ATOMHBIE 3JIEKTPOCTAHIIUH.

8. KapOroparopHbie ABUTATEIH.

9. [Tna3ma-ueTBepTOE COCTOSIHUE BELLIECTBA.

10.  ®a3oBoe paBHOBecHe U (Da30BbBIC MPEBPAIICHUS.

11.  BeuHble gBUTATENH.

12. BnusHuEe BpamIaTeNbHOTO W TOCTYIATENBHOTO JBW)KCHUS MOJIEKYJ Ha TEIUIOEMKOCTb
MHOT'0ATOMHBIX T'a30B.

13. ['eneparop 1MeKTpOIHEPTHU HA OPOYHOBCKOM JIBHUKEHUH.

14.  ®usuueckoe onucaHue sBICHUS QUIBTPAIIUH KUIKOCTH.

IIpuMepHBIH CIIHCOK BONPOCOB K 3a4eTy

1.WneanbHblii ra3. YpaBHEHUE COCTOSIHUS UACATBHOTO rasa.

2.ITonsaTne TemnepaTypbl. MeTobI e u3MepeHusi. AOCOIOTHAS TEMITEpaTypa.

3.U3onpoueccel. ['azoBbie 3akoHbl. TemnepaTypHblil koadpduuueHT naBieHus. MzoTepmuueckas
CKMMaeMocTh. M3oTepmMuueckuii Moaylib 00bEMHOM YIPYTrOCTH.

4. TepMonuHamMHuyecKass  cHcTeMa. lepMoJuMHamMHuyeckoe paBHOBecue. HyneBoe — Haudano
TepMoauHaMuKU. BHyTpenHss sneprus. Pabora u temora. [lepBoe Hauano TepMOAMHAMUKHY.
5.IlonsTHe TennoeMkocTu. TennoeMKOCTh UI€aIbHBIX IA30B, OJHO-, ABYX- U MHOTOaTOMHBIX I'a30B.
6.Annabarnuecknii mporecc. AnamabaTHas CXKMMaeMOCTh HJACAIbHOTO Ta3a. BwIBOJ ypaBHEHUS
annadaTsl.

7.ITapooOpazoBanue, cyosuMarius, TUIaBJICHUE U KpUCTAIUTH3aus. AMOpGHBIE Tela.

8.Da3oBble mepexo/Ipl IepBOro U BTOporo poxa. Ypasuenue Knaneitpona-Knaysunyca.
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9.Monmurponuyeckuit mporecc. AanadaTHas CKUMAaEMOCTh UJICAIBHOTO Ta3a.

10. OGpatumble U HeoOpaTuMble TMpolecchl. Bropoe Hauano TtepmonuHamuku. llpuBeneHHas
TerioTa. DHTponusd. CTaTUCTUYECKOE MCTOJKOBAaHME BTOPOrO Hadaja TepMoauHamMuku. Teopema
Hepucra.

11. Uneanbusie Teriossle MamuHbl. Hukn Kapao. Teopemsr Kapho.

12. Vicnapenue v KUTIEHHUE KUIKOCTEH.

13. quarpamma coctostaust. TpoiiHas Touka.

14. PaBHOBecHe XMAKOCTH W Tapa. HaceimeHupld map. IlepeHachIieHHBIM Tap W Teperperas
KHUJKOCTb.

15. BraxxHOCTh BO3/yXa.

16. PeanpHbie (HenmeanpHbIC) ra3pl. Y paBHeHUE BaH-nep-Baanbca.

17. IlpuBenenHoe ypaBHeHue Ban-nep-Baanbca. 3aK0H COOTBETCTBEHHBIX COCTOSTHHMA.

18. Kputndeckas temneparypa. Kputudeckoe coctosHue. MeToapl ONpeeeHuss KPUTUYECKUX
apaMeTpoB.

19. XKunkocts. CBOOOAHAS TOBEPXHOCTH KUAKOCTH. [I0BEpXHOCTHOE HATSKEHHE.

20. Kanumnsipasle sBienus. @opmyna Jlamnaca.

21. PactBopsl. OcmoTtndeckoe nasienue. 3akon Bant-I'odda. CBepxTekydecTp.

22. Cpenusisa UIMHA W cpefHee BpeMs cBoOomHoro mpobdera moisekyid. Juddysus. Judbdysus B
uaeanbHbIX razax. Koapdumuent muddysun.

23. TemnonpoBogHOCTh. TemnonpoBoHOCT UeanbHOr0 raza. Koo duiueHT TernionpoBogHOCTH.
24. BszkocTh (BHyTpeHHEe TpeHue). BszkocTs maeanbHoro raza. Kosgoumnuent Bsskoctu. CBs3b
Mexay KodQPuImeHTaMu nepeHoca.

5.4. Meroan4yeckue MaTepHaJibl, ONpeAe/sIIOIIMNe NPOoUeAyPbl OLCHNBAHUS 3HAHMNA, YMEHMI,
HABBIKOB M (MJIM) ONbBITA [1eSiTeJIbHOCTH, XapPaKTepU3YKIIMX IJTanbl (OPMHPOBAHUS
KOMITeTEHIU.

ConocTtaBUMOCTbh PEHTHHIOBBIX MTOKa3aTeNel CTyIeHTa 110 pa3HbIM AUCHUILIMHAM U bamibHo-
PEUTHHIOBOM CHUCTEMBI OLIEHKH YCIIEBAEMOCTH CTYACHTOB OOECIEeYMBAETCS MPHHATHEM €IUHOTO
MeXaHHM3Ma OLIEHKH 3HaHUM CTYJIEHTOB, BBIPAXKEHHOTO B Oaiiax, coryiiacHo kotopomy 100 6amios -
3TO MOJHOE YCBOCHME 3HAHUI MO yueOHOH AUCIUIIUHE, COOTBETCTBYIOIIEE TPEOOBAaHUAM YyueOHON
IIPOrPaMMBlI.

MaxkcuManbHBIH pe3yabTaT, KOTOPbIi MOXKET ObITh JOCTHUTHYT CTYAEHTOM IO KaXAOMY U3
bnoxos pelitunroBoii onenku — 100 6amios.

B 3a4yeTHO-3K3aMEHAIMOHHYIO BEAOMOCTh M 3aUY€THYIO KHMIKKY BBICTaBJISIIOTCS OLEHKH IO
MATUOAJITILHON IIKaJe U PEUTUHIOBBIE OLIEHKU B OaJliax.

IIpy nosydyeHuM CTyIEHTOM Ha 3a4€Te HEYJOBJIETBOPUTEIBHOM OLIEHKM B BEIOMOCTH
BBICTABIISIETCS PEUTHHTOBasI oreHka B Oamrax (<40 OaiioB), COOTBETCTBYIOIIAS (PaKTHUUECKUM
3HaHUSM (OTBETY) CTY/I€HTA.

Kputepun onieHKH 3HaHUI CTYIEHTOB B paMKax KaxJ0H y4eOHOM NMCHUIUIMHBI WU TPYIII
JMCLUIUIMH BbIpabaThIBAIOTCS MPENoaBaTeNIIMU COTJIACOBAHHO Ha Kadenpax YHHUBepcUTETa
UCX0/s U3 TpeboBaHUN 00pa30BaTENbHbBIX CTAH/IAPTOB.

Ikana oueHUBAHUA 3a4YeTa

Kpurtepuu ouennBanus banbl

[MosHbIe ¥ TOYHBIE OTBETHI Ha Bce Bompockl. CBOOOIHOE
BJIaJICHUE OCHOBHBIMU TE€PMHUHAMH M TIOHSATHUSMH KypcCa;
MOCJIeIOBATEIbHOE W JIOTUYHOE W3JI0KEHHE MaTepualia 8-20
Kypca; 3aKOHUEHHBIC BBIBOJBI W OOOOIICHHS IO TeMe
BOIIPOCOB; MCYEPIIHIBAIONIIE OTBETHI HA BOIPOCHL.

OTBeT Ha MEHEee MOJIOBHHBI BOITPOCOB. 0-7
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HTorosas nmkajga oueHNBAHUSA pe3yJabTaToB OCBOCHUSA IUCHUIIIMHBI

HToroBas oleHKa IO TUCHUIUINHE BBICTABIISCTCS IO MPHUBEACHHOW HIDKE IIKajie. [Ipu BBICTaBIEHHHM UTOTOBOH
OILIEHKH IIPETIOIAaBATENIEM YUNTHIBAETCS paboTa 00ydaromerocst B TECUCHUE OCBOCHHS TUCIUIUIMHEIL, a TAKKEe OLCHKA I10
MIPOMEXXYTOYHOH aTTECTAIHH.

KonunuecTBo 6amios OreHka 1no TpaJuIIMOHHOMN IKaje
81-100 3auyTeHO

61-80 3auTeHo

41-60 3auyTeHO

0-40 He 3aureno

6.  YUEBHO-METOJUYECKOE U PECYPCHOE OBECHEUYEHUE
TACIATITAHBI

6.1. OcHoBHas qUTeEpaTypa

1. Kuxoun, M.K. MonekynspHas ¢usuka: yued.mocodbue mns By3oB / A. K. Kukoun, U. K.
Kukowun. - 4-¢ uzn.,crepeorur. - CII6. : JIanp, 2019. - 480c. — TekcT: HEMOCPEACTBEHHBII.
Kuxoun, A. K. Monekynsapnas ¢usuka : yaeonoe nocobue / A. K. Kukoun, U. K. Kukoun. — 4-e
u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 480 c. — ISBN 978-5-8114-0737-8. — TekcrT :
AJICKTPOHHBIH // Jlanp : 3JICKTPOHHO-OMOIMOTEYHAS cucTema. — URL.:
https://e.lanbook.com/book/210119 (mata oOpamenusi: 23.06.2023). — Pexum jgocryma: mis
aBTOPU3. [10JIb30BATEICH.
2. CasenseB U.B. Kypc o0mieii pusuku : yue6. mocodbue: B 3-x 1. / U. B. CaBenbeB. — 15-¢
u3 ., crepeot. — CII6: Jlanb, 2019. — TekcT: HEMOCPEeACTBEHHBIH.
CagenweB, 1. B. Kypc obwmeit ¢pusuku. B 3 1. Tom 1. Mexanuka. MonekynsapHas ¢pusuka :
yueOHuk ais By3oB / U. B. CaBenbeB. — 18-e u3a., crep. — Cankr-IletepOypr : Jlans, 2022.
— 436 c¢. — ISBN 978-5-8114-9890-1. — Texkcr : snekTpoHHBIN // JlaHb : 3IEKTPOHHO-
oubmmoreunas cucrtema. — URL: https://e.lanbook.com/book/221120 (mata oOpareHwUs:
23.06.2023). — Pesxum mocTyma: 11 aBTOPU3. MOJIb30BaTENCH.
3. 3ucman, I''A.  Kypc obuieit ¢pusuku: yued.mocodue g By3oB B 3-x T. / I'. A. 3ucman, O.
M. Tonec. - 7-e uzn.,crepeotutr. - CIIO. : JIanp, 2019. - 504c. — TekcT: HEMOCPEICTBEHHBIH.
3ucMman, I'. A. Kypc oOmeit ¢pusuxu. B 3 Tomax. Tom 1. Mexanuka. MonekynspHas Gpu3uka.
Kone6anus u Bonuer / I'. A. 3ucman, O. M. Tonec. — 10-e m3x., crep. — Cankr-IlerepOypr :
Jlanp, 2023. — 340 c. — ISBN 978-5-507-47026-6. — Tekct : anexkTpoHHblii // Jlanp :
3JIEKTpOHHO-OMOMmoTeynass cuctema. — URL: https://e.lanbook.com/book/320777 (nara
obparmienus: 23.06.2023). — Pexxum poctymna: i aBTOpU3. MOJIb30BaTENeH.

6.2 JlonosiHUTe/ILHAS JIUTEPaTypa

1. bapaGanoBa, H.H. JlaGopaTopHblii NpakTUKyM: MoOJeKyjspHas (usuka
c6.1a6.pabor / bapabanoBa H.H.,coct. - M. : MI'OY, 2014. - 40c. — Texkcr:
HEIOCPEICTBEHHBIN.

2. BamuraueB H0.A. ®yHmaMeHTaTbHBIC SKCIIEPUMEHTHI (GU3UKH: Kype neknuit / 10. A.
bammaues, JI. JI. bormamos. - M. : JIEHAHJI, 2012. - 240c. — Tekcr:
HEIOCPEICTBEHHBIN.

3. BacwmunkoBa, E.H. DOnemenrapHas ¢usuka: CropaBoYHHK:ONpeneneHus (HU3MYecKue
BEJTMUMHBIL,3aKOHBL,cripaBouHble Tabmmikl / E. H. Bacunpunkosa, H. 1. Kormkus. - Mockga :
Cronerue, 1996. - 304c. — TekcT: HeNOCPEeICTBEHHBIH.

4. Bonbkenmreitn B.C. COoopHuK 3ama4 1o o0miemy Kypey pusuku: yued. mocodue st
BTY30B / Bonbkenmreitn B.C. - 12-e uzn.,ucnpas. - M. : Hayka, 1996. - 400c. —
TeKcT: HemoCpeICTBEHHBIN.
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https://e.lanbook.com/book/210119
https://e.lanbook.com/book/221120
https://e.lanbook.com/book/320777

5. Hpogmos, N.E. Coopauk 3amad mo obmemy kypcy ¢usuku. / U.E. Uponos. - M.,
2007.

6. MarseeB, A.H. Monekynsipnas ¢usuka, [Texct] / A.H. Matsees. - M., 2010.

7. TupamumBuimy, I1I. A. MonekyngpHas ¢buzuka. TepMmoauHamuka.
KongencupoBanuble CoOCTOSHUS : ydeOHoe mocobme s By3oB / M. A.
[Mupanumswmm, E. B. Mlanaruna. — 3-e u3x., crep. — Cankr-IlerepOypr : Jlausb,
2022. — 200 c¢. — ISBN 978-5-507-44597-4. — TexcT : 3neKTpoHHBbIH // JlaHb :
aJIeKTpoHHO-OMboTeunas cucrtema. — URL: https://e.lanbook.com/book/238496
(mata oopamienus: 23.06.2023). — PeskuM gocTyma: it aBTOPH3. OJIb30BATEIICH.

8. Caxapos, JI.U. Coopuuk 3amau no ¢usuke: mis By3oB / J[. M. Caxapos. - 13-e
u3a.,joi. - M. : Onuke 21 Bek, 2003. - 400c. — TekcT: HEMOCPEACTBEHHBII.

9. CoOopuuk 3amau mo obmemy Kkypcy ¢usuku. Kawmra II. Tepmogmnamuka wu
MOHeKyJIstHa;I ¢usuka / T'uuzOypr B. JI. , Jlesun JI. M. , CuByxun [I. B. , SIkoBnes
U. A. ; Tlox pen. . B. CuByxuna. - 5-e¢ usn. , crep. - Mocksa : DUIMATIINUT,
2006. - 176 c. - ISBN 5 9221-0603-1. - Tekcr : anekrponnsIi // DBC "KOHchILTaHT
cTyneHTa" [caiiT]. - URL :
https://www. studentllbrary ru/book/ISBN5922106031.html  (mata  oOpatueHus:
23.06.2023). - PesxuM 10CTyIA : 110 MOITHCKE.

10. CuByxuH, JI. B. O6mmii xypc ¢usuku. T. II. TepmoguHamMuKa ¥ MOJICKYJISIpHAS

dusuka. : yuebHoe mocobue : [lna BysoB. / CuByxun JI. B. - Mocksa :
OU3MATIIUT, 2006. - 544 c. - ISBN 5-9221-0601-5. - Tekct : 3MeKTPOHHBIH //
9bC "KoHcynbTaHT cTyneHTa" : [caliT]. - URL

https://www.studentlibrary.ru/book/ISBN5922106015.html  (matra  oOpatueHus:
23.06.2023). - PesxuM 10CTyIA : 110 MOITHCKE.

11. Tpodumosa, T.W. Kypc ¢puzuku: ¢ npumepamu perieHus 3aad : y4eOHUK JUIsl BY30B B 2-X T.
/" T. U. Tpopumosa, A. B. PupcoB. - M. : Kuopyc, 2015. - 378c. — Tekcr:
HETOCPECTBEHHBII.

6.3 Pecypchbl nH(GOPMAMOHHO-TEJIEKOMMYHHKAIMOHHOM ceTu « AHTEepHET

1. http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
7. Hayunas snexkrpoHHas oubmuoteka http://elibrary.ru

7. METOANYECKHUE YKA3AHUSA ITO OCBOEHHUEIO IMCIHUIIJIMHBI

1. MCTO,HI/I‘ICCKI/IC PEKOMCHAAIIUU 10 MOATOTOBKE K IMMPAKTUICCKUM 3aHATHUAM.
2. MCTO,HI/I‘ICCKI/IC PEKOMCHAAIUU 10 OpraHu3annun CaMOCTOSITEIbHOMI pa6OTI)I 0 AUCHUILJIMHAM.

8. AH®OPMAIIMOHHBIE TEXHOJIOI'MHA JJIA OCYHIECTBJIEHUA
OBPA3OBATEJIBHOI'O ITPOLHECCA 11O JUCHUTIJIMHE

JIMIeH3uOHHOoe nmporpammMHoe o0ecneuenne:
Microsoft Windows

Microsoft Office

Kaspersky Endpoint Security

HNudopmaunoHHble CIPABOYHbIE CUCTEMBbI:
Cucrema TAPAHT
Cucrema «KoncyasrantlLmrocy

IIpodeccronanbHbIe 6a3bl TaHHBIX
fgosvo.ru — IMopran PenepalibHBIX TOCYAAPCTBEHHBIX 00pa30BATENbHBIX CTAHIAPTOB BhICIIEr0 00pa30BaHUs
pravo.gov.ru - OduumansHbeIii MTHTEPHET-IIOPTAI IPaBOBOM MH(MOPMALIUN
www.edu.ru — @enepanbHblil moptan Poccuiickoe 006pa3oBaHue
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https://e.lanbook.com/book/238496
https://www.studentlibrary.ru/book/ISBN5922106031.html
https://www.studentlibrary.ru/book/ISBN5922106015.html
http://mgou.ru/index.php?option=com_content&task=view&id=48&Itemid=614
http://elibrary.ru/
http://fgosvo.ru/
http://pravo.gov.ru/
http://www.edu.ru/

CB00O/IHO pacnpocTpaHsIeMoe MPOrpaMMHOe 00ecIieueHne, B TOM YHCIIE OTEYECTBEHHOTO TPOM3BOICTBA
OMC IIneep (mnst Bocripou3BeACHUS DIISKTPOHHBIX Y 4eOHBIX Momyieit)

7-zip

Google Chrome

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHbI

MarepuanbHO-TEXHHIECKOE 00eCIICYeHNE AUCIIUTUINHBI BKJIFOYAET B CEOSL:

- ydeOHBIE ayAWTOPHHU OIS TPOBEACHHS y4YeOHBIX 3aHATHH, OCHAICHHBIE OOOPYHOBAHHEM M TEXHUYECKUMHU
cpeactBaMu oOydeHWs:  y4eOHOW Me0Oenblo, JOCKOW, JEMOHCTPAlMOHHBIM O00OpYyIOBaHHEM, NEPCOHATbHBIMU
KOMIIBIOTEPAMH, IPOEKTOPOM;

- TOMEIIECHUS JUIS CaMOCTOSITENIbHOW pPa0OTHI, OCHAICHHBIC KOMIIBIOTEPHON TEXHHKOH C BO3MO>KHOCTBHIO
nojxitoueHneM K cetn «MHTepHeT» M obecrieueHHeM IOCTyIa K 3JEKTPOHHOW HMH(OpManMOHHO-00pa30BaTeIbHON
cpeze.
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