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1 He.ﬂl/l " 3a1a91 U3YICHUS NUCHUITJINHBI

1.1 Ileap AMCHUNJINHBI

Kypc «TepmonnHaMuka, cTaTUCTHYeCKass PU3MKa U (pU3NUecKas KHHETHKAy HalleJieH Ha
U3YYCHHE 3aKOHOB M METOJOB TEPMOJUHAMHUKH, CTATUCTUYCCKOW (GU3MKH U (U3HUYECKOU
KHHETUKH, TOJy4CHHUEC HABBIKOB HCIIOJB30BAaHUSA HMX JJIA PEHICHUS KOHKPETHBIX (HU3HYSCKUX
3a1ad.

1.2 3agaun TUCHMILINHEL

*  PacKpbITh POJib GyHIAMEHTAIBHBIX MPUHIIUIIOB U METOJIOB TEPMOTUHAMUKH,
CTATUCTUYECKON (HU3UKH U (PU3NIECKON KMHETHKU;

*  HAy4YUTh UCIOJIb30BAaTh COBPEMEHHBIM MAaTeMATHMUYECKUU ammapar sl perieHus
KOHKPETHBIX 337124,

*  paccMOTPETh OCHOBHBIC MPOOJIEMbI TEPMOJAUHAMUKH, CTATUCTUYCCKON (U3UKH U
(U3UYECKON KHHETHKH;

*  chopMHpOBATH y CTYJCHTOB 3HAHUS M HABBIKH, IMO3BOJISIOIINE CAMOCTOSITEIIBHO
penaTh NPUKIaIHBIC 33/1a4H.

1.3 MecTo AucHUILIUHBI (MOYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucnummaa «TepMoauHaMuKa, CTaTUCTHUYSCKas (GU3MKA W (U3HUYECKAs KHUHETHKA
oTHOcUTCcs K Mogaynio "OCHOBBI MpeAMETHBIX 3HaHUW 1o mpodumio «Dusuka»". Moxynb
OTHOCUTCS K 0053aTelhbHOW YacTH W SIBISICTCS 0a30BBIM TEOPETUYCCKUM M IMPAKTUYCCKHM
OCHOBAHHUEM JJIS ITOJATOTOBKH OaKaaBpoB 1Mo mpodrito «Duszukay.

Wzydyenne mucummivnabel «TepMonuHaMuKka, CTaTHCTHYCCKas (QU3WKa W (PU3AYECKas
KMHETUKa» 0a3upyeTrcs Ha 3HAHUAX, YMEHHIX, HAaBBIKaX, COPMHUPOBAHHBIX B POLECCE U3YUCHHUS
JTUCHUIITNHBI «MaTtemaTuyeckrue MeToIbl B pusnkey», «KBaHTOBasi MeXaHUKa) U MIKOJILHOM Kypce
bU3HKH.

OcBoeHue MaHHOW JUCHMUIUIMHBI SIBISICTCS OCHOBOW IS TOCJEIYIOIIEro HU3Y4YeHUs
JTUCITUILINH: «ACTpodu3HKa U METO/IMKA ee MpenoaaBaHus», «TeXHuKa u MeToIuKa (PU3nIeCcKOTro
OKCIIEPUMEHTa», a TaKXke IS TOCIEAYIONIETO MPOXOXKIACHHUS TE€JarorHYecKOl MPaKTHUKH,
MOATOTOBKU K UTOTOBOM rOCYJJapCTBEHHOM aTTECTAaIUU.

1.4 TlepeuyeHb NUIAaHMPYeMbIX pPe3yJIbTATOB O0y4YeHHS] MO AUCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHMPYEMbIMH Pe3yJIbTATAMH 0CBOCHHS 00Pa30BaTEeJIbHON IPOrPAMMBI

JucuummHa «Teopetnueckas MeXaHMKa M OCHOBbI MEXAHMKHU CIUIOLIHBIX Cpemy
oOecnieunBaeT HHCTpyYMEHTapuil (OpMUPOBaHUS CIEAYIOIIMX MTPO(HECCHOHATBHBIX KOMIETEHIINN
OakanaBpoB

KOZ( 1 HAMMCHOBAHUC MHAUKATOPA JOCTUKCHUA PGSyJ’IBTaTLI 06y‘I€HI/I$I 10 AUCIHUITTIMHE
KOMIICTCHIINH

[K-1. Cnoco6eH ocBanBaTh H HCIOJIb30BATH 0230Bble HAYYHO-TeOPEeTHYECKUE 3HAHUS 1
NpaKTHYeCcKHe YMEHHU 10 NpeaMeTy B NPo¢ecCHOHATBbHOM 1esITeIbHOCTH

UIIK-1.1. Ilonnmaet CYIIIHOCTb, | 3HAET MPEIMET, 11eJTh, 33J1a41 U METOJIbI GU3UKH, €€
3aKOHOMEPHOCTH, TIPUHLIUIIBI M| MECTO B CHCTeMe Hayk; (yHZaMeHTaJIbHBIC
OCOOEHHOCTH H3y4aeMbIX SIBJICHHH U | (U3UYECKHE TEOPUU U 3aKOHBI, ITOHUMATh,
mporeccoB, 0a30BBIX Teopwil B 00JacTH | aHAIM3UPOBATh (PU3UYECKYIO CYIIHOCTH SIBICHHM

(bUBUKH U TEXHOJIOTHH U TIPOLECCOB, MPOUCXOASIIMX B TMPUPOAE H
TEXHUKE
yMeer npuodperaTh HOBBIE Hay4YHO-

TCOPCTUUCCKHUC 3HAHUA
BJIaZICCT HABbIKaMU MPUMCHCHUA (I)I/IBI/I‘-ICCKI/IX
TeOpI/Iﬁ K aHaJIu3y HpOCTCfIIHPIX TCOPCTUUCCKUX U

NPUKIIATHEIX BOIIPOCOB
ITK-2 Crioco6eH KOHCTPYHPOBATH cofiepKaHue 00pa3oBaHusI B TPeIMETHO 00J1aCTH B COOTBETCTBHH




KOZI 1 HAMMCHOBAHUC MHAUKATOPA JOCTUKCHUA P€3yJ'II>TaTBI O6y‘leHI/Iﬂ 10 JUCHUILIINHC
KOMIICTCHIIH

¢ TpedoBaHusiMi @I'OC 0CHOBHOIO M Cpe/IHEro 0d1ero 00pa3oBaHus, ¢ YPOBHEM Pa3BUTHS COBpPeMeHHOM
HAYKH H € Y4eTOM BO3PACTHBIX 0CO0OEHHOCTel 00yYaronuxcs

NIIK-2.1. Onpenensier NpuOpUTETHBIC 3Ha€T  METOAbl M INPUEMBI  IIOCTAHOBKHU
HaIIpaBJICHUS Pa3BUTHUS (U3NYECKOTO  OKCIIEPUMEHTa, CIIOCOOBI  €ro
oOpa3oBaTenbHOU crucTeMbl PO, MaTeMaTH4eCcKoil 00pabOTKM; 3HATH METOABl U
TpedoBanuss ®I'OC, npuMepHbIX npuEMBl  PEIICHUS KOHKPETHBIX  (PU3MUYECKHUX
00pa30BaTeNbHBIX IPOrPamMM 110 3aj1ad4, ¢busnueckue HPUIOKEHUS
yueOHbIM nipeameraM «Du3uKa» u MaTeMaTUYECKUX OHATUN

«TexHonorus» yMeeT IPUMEHTh 0a30BbIC 3HAHUS ISl PEHICHUS

TEOPETUYECKUX W TPAKTUYECKUX (PUBHYECKHUX
3aja4, MPaBUIBHO OPraHU30BBIBATH (hU3MYECKHE
HaOJII0/IEHUS U SKCIIEPUMEHTHI, aHAITU3UPOBATh UX
pe3yibTaThl, OCYLIECTBIIATh IIOCTPOEHUE
MaTeMaTHYECKUX Mojeliell (U3NYeCKuX SBICHHNA
U IIPOLIECCOB

BJIaJeeT HaBBIKAMU TIPOBEICHHS (DU3MUYECKHUX
HaOJIIOIEHUIT UM HKCHEPUMEHTOB,  PELICHMS
IIPOCTENIINX TEOPETUYECKUX U TPUKIIAHBIX 3314

2. CTpyKTYypa U cojiep:kaHue THCHUTLIMHbI

2.1 Pacnpenesnenune TPyA0EMKOCTH JUCHHUIJIMHBI 10 BUAAM PadoT

OOmast TpyHo€MKOCTh IUCHUIUIMHBL «TepMoarMHaMuKa, CTaTUCTHYecKas (u3nka u
¢busndeckas KHHEeTUKa» cocTanisieT 3 3au.ea. (108 yacoB) ux pacnpeneneHue mo BugaMm padboT
npecTaBieHo B Tabmuie (02 cmydenmos ODO).

Bun yaebHoit paboTbl Bcero CemecTpbl
4acoB (uacsl)
9
KonrakTHasi pabora, B TOM 4ucJie: 48,3 48,3
AyIuTOpHBIC 3aHATHSA (BCEro): 42 42
3aHATHS JIEKUUOHHOTO THIa 16 16 - - -
JIaGopaTopHbIe 3aHATUS - - - - -
3aHATHS CEMUHAPCKOTro TUNA (CEMUHApHI, 38 38 i i i

IIPAKTUYICCKHUC BaHHTI/Iﬂ)

HNuas konTakTHasi padora:

KonTpons camocrostensHoi padots! (KCP) 4 4

IIpomexyrounas atrecrauus (MKP) 0,3 0,3
CamocrosiTesibHasi paboTa, B TOM 4HcJie: 24 24

[IpopaboTka yueOHOro (TEOPETUYECKOT0) MaTepuana 8 8 - - -
BrImonHeHne WHANBHYANbHBIX 331aHUH (TIOrOTOBKA 4 4 i i i
coOOLIeHUH, Tpe3eHTalnil)

Pedepar 4 4 - - -
[TonroToBka K TEKyIieMy KOHTPOJIIO 8 8 - - -
KonTpouin:

SK3aM€eH 35,7 35,7

OO0mas Tpy10eMKOCTh \ qac. 108 108 - - -




B TOM SHC/IE KOHTAKEHAA | 0 gt (/019
pabora
3a4. e/l 3 E

2.2 CTpyKTYypa TUCIHUNJINHBI:
Pacripenenenre BuoB yueOHOU pabOTHI U X TPYJOSMKOCTH MO pa3jiesiaM TUCIUTUIAHBI
«TepMoamHamuKka, craTucTUueckas Gu3uKa U puznueckas KWHETUKay (011 cmyoeumos OPO).

No KonnuectBo yacos
pas_):[ HayMeHOBAHES PA3IETOB AynuropHas CamocrosiTenbHast
ol Bcero paborta paborta
J 113 JIP
OcCHOBHBIE IPUHIIUIIBI
1 CTaTUCTUYECKON (PU3UKU. 10 9 4 i 4
" |TepmoamHaMuKa paBHOBECHBIX
CUCTEM
2 CratucTruuecKkue pacrpeeieHus 12 4 4 ) 4
JUISL UJICANTBHBIX CUCTEM
3. |HewnpeanbHble cUCTEMBI 10 2 4 - 4
®Da30BO€ U XUMUYECKOE
4. paBHOBeECHE 12 4 4 i 4
5 Teopus GuykTyanuii u 12 2 6 i 4
" |OpOyHOBCKOE JABUKECHUE
6. |Kuneruueckue ypaBHEHHS 12 2 6 -
Bcero 16 28 - 24

2.3 Conep:xaHue pa3/ieioB IUCHUUILIAHBI:
2.3.1 3anaTus JeKImHOHHOr0 THIIA




Ne ®opmMma
HanmenoBanue paznenon Coneprxanue paszaena TEKYIIETO
KOHTPOJIS
1. |OcHOBHBIEC IPUHIIUIIBI Hcropus npenmera. Onpoc

CTaTUCTHUYECKON (PU3UKHU

TepmonnHamuka
PaBHOBECHBIX CUCTEM

TepMmoauHaMHuueckas cucTemMa Kaxk
00BEKT HCCIIENOBAHUA.
TepMoauHaMUYECKHUI TPUHIINIT
ammuTHBHOCTH. Kitaccel afguTUBHOCTH

Ornucanue TepMOIMHAMUYECKUX
cucreM. Pa3zo0Bo€ MPOCTPAHCTBO.
®da3oBas TpaekTopusi. CTaTUCTUUECKUI
aHcamOib. DyHKIUSA CTATUCTUYECKOTO
pacrpesesieHus U €€ CBOKCTBA.
OproauuHocTsb. TepMoauHaMu4ecKoe
paBHOBecue. CraTucTudeckas
HEe3aBUCHUMOCTb. KBa3n3amMKHYyTbIE
cuctembl. OIyKTyanuu GU3NIECKuX
BennuuH. Teopema JInyBuuis.
[TocTynatr 0 MUKpOKaHOHUYECKOM
pacnpenenenn. KBantoBas
cratuctuka. CTaTUCTUUYECKUI OIEPATOP
U €ro CBOWCTBA. DHTPONUS U
CTaTUCTUYECKUN BEC.
TepMoanHaMUUECKUE BETUYHUHBI.
Temneparypa. Makpockonudeckoe
NBIOKeHNe. BHelrHme Bo31eiCTBUA.
Anmabatudeckuii mpouecc. JlaBienue.
Pabora n xonmyecTBO Terma.
TennoeMmkocts. TepmoanHaAMUUECKHE
noreHuuansl. [1epBbIil 1 BTOPOH 3aKOH
tepMmoauHamuku. Teopema KapHo.

TJ1 HepaBeHcTBa. Tperuii 3aKoH
TEPMOAMHAMMKY U €T0 CIE/ICTBUS.
HenoctnkumMocTh aGCOMIOTHOTO HYJIS
temriepatyp. IloBenenne TeninoeMkocTi
BOJIM3H aOCOJIFOTHOTO HYJIS

Metop T/] moreHnanos.
TepmoauHaMuKa ra3os.

MeTob1 OXJTaXkIeHUs Ta30B (IIPoLecc
Hxoyna-Tomcona, pacimpeHue raza B
MyCTOTY U T.1.). TepMoauHaMuka
MarHeTUKOB. MarHuTHOE OXJIaXICHHUE
rapaMarHeTUKOB. MarHUTOCTPUKIIMS.
TepMmoauHaMuKa TUIEKTPUKOB.
[Tee303ddext. TepMoanHaMuka
crepxHen. TepMoagnHaMKKa T71a3Mbl




CraTucTu4ecKue
pacnpeneneHus st
UIEeAILHBIX CUCTEM

W neansHblil 00JIBIIMAaHOBCKHIL Ta3.
Pacnpenenenune bonpimana. CBoGoaHAs
SHEPIHs UICAIBHOIO ra3a. Y paBHEHUE
cocTostHUS. M ieabHBIN ras ¢
IIOCTOSHHOM TEINIOEMKOCTBIO. 3aKOH
paBHOpacnpeaenenus. [Ipenenst
MIPUMEHHUMOCTH UJCATBHOTO
0O0JILIIMAHOBCKOI'O rasa.

Cratucruka ®epmu-lupaka. Gepmu-
ra3 Mpu HU3KUX TeMIIepaTypax.
DJIEKTPOHHBIN T'a3 B METaJIaX.

Cratuctuka bo3e-OiiHinreiina. boze-
ra3 Mpu HU3KUX TeMIIepaTypax.

TemnoeMKOCTh IByXaTOMHOTO Ia3a.
Bkuaa BpamaTenbHbIX, KOJIeOaTeNbHbBIX
U DJIEKTPOHHBIX CTENIEHEH CBOOO/IBI.
VY4er B3auMOJIeHCTBU SIEPHOTO CIIMHA
Y MOJIEKYJISIPHOTO BpaleHus (OpTo- U
napa- BOAOpoJ, OpTo- U napa-
neirepuit)

Craructrueckas Teopus paBHOBECHOI'O
n3nydenus. @opmyna [lnanka nis
IJIOTHOCTH PAaBHOBECHOT'O MU3JIYYEHHUS.
[IpenenpHble cilydan HU3KUX U BBICOKHUX
yactoT. Popmyinsl Penes-/xunca u
Buna. 3akon cMmerienns Buna. 3akoH
Credana-bonpimana. TemnmoeMKocTs U
JIABJICHUE PABHOBECHOTO MU3JIY4ECHMUS.

Teopus TenI0eMKOCTH TBEPJIBIX TEJI.
Kitaccuueckast Teopust TENI0EMKOCTH
TBepAbIX Ted. 3akoH [rononra u Iltu.
Teopus TennoeMKocTy TBEPAOTO Tea
Ditaimreina. OcHoBbI Teopuu JlebOas
TEIUIOEMKOCTH TBEPABIX TEJ.

Cratuctuyeckas (pu3uKa TBEpAbIX Tell,
HaxXOoJAIIXCs B SJICKTPUICCKUX U
MarHMTHbIX Nosisax. Pacuer 3aBucumoctu
HHBJ’IGKTpH‘-IGCKOfI BOCIIPUUMYUNBOCTHU
Tel ot Temreparypsl. opmyna Jlebas u
3akoH Kropu. 3aBUCUMOCTh MarHUTHOM
BOCIIPUMMYHUBOCTH TBEPABIX TEN OT
TeMriepaTypsl. 3akoH Kropu — Beiicca.

Onpoc




HewnneanbHble cCUCTEMBI

HewnneanbHplil ra3. Yyer oleKynsipHOTO
B3auMOiecTBUs B cucteMe. CHUCTEMBI C
KOPOTKO JIEUCTBYIOIIUMH CHIIAMH,
VYpaBHEHHE COCTOSIHUS KJIACCUYECKOTO
cnabo HeuJealbHOTo ra3a. Bupuanbsnoe
pasyioxkeHnue. Pacuer nepBbIx MONPaBOK
K ocHOBHbIM T/l Benuuunam. @opmyna
Ban-nep-Baanbca.

Teopus K1acCUYECKUX PaBHOBECHBIX
HeuzeanbHbIX cucteM. CHCTEMBI ¢
JIaJIbHOJICUCTBUEM. Y paBHEHUE
COCTOSIHUS IOJTHOCThEO HOHU30BaHHOU
11a3Mel. Pacyer nepBbIx MOMpaBoK K
ocHOBHBIM T/l hyHKIHSIM

KonTponbHas
pabota

da3oBoe U XUMHUYECKOE
paBHOBECHE

da3oBoe paBHOBeCHE U (a30BbIE
nepexopl. T/ cuctemsl ¢ nepeMeHHbIM
YUCJIOM YacTULl. XUMUYECKUI
MOTEHIMaN. Y CI0BUSL paBHOBECUS JIBYX
¢a3. Knmaccudpukarus OII1. OII 1-ro
pona. ®opmyna Knaitnepona-
Knay3uyca. Kpurnueckas Touka.
YcnoBus paBHOBecus Tpex (as.
da30B0€ paBHOBECUE T€TEPOrCHHON
CHUCTEMBI C YYETOM CHJI TOBEPXHOCTHOI'O
HaTspkeHus. @I 2-ro poxa. YpaBHeHus
Opendecra.

OO61mue ycnoBusl paBHOBECHS B
XUMHUYECKH PEATUPYIOLIUX CUCTEMAX.
PaBHOBeCHBIE XUMHUECKHE PEAKIIUU B
CMECH MJICANIbHBIX [a30B. 3aKOH
nercTByromux Macc. Koncranra
XMMHUYECKOTO paBHOBecus. TemnoBon
b (PEeKT XUMUIECKOM peaKIuu.
VYpasuenue Bant-I'opda

Omnpoc




Teopus dpnykTyarnuii u
OpOYHOBCKOE ABMKCHUE

Teopust GuryKTyanuii OCHOBHBIX
TEPMOJIMHAMUYECKUX BEIMYHH. MeTon
KOPPEISIMOHHBIX (DYHKITUH.

BpoyHOBCKOE NBUKEHHE U CITyYaliHbIE
npouecchl. Puznyeckue
XapaKTePUCTHKH OPOYHOBCKOTO
nBrxeHus. CToxacTuyeckue

g depeHIaabHbe ypaBHEHUS.
DopMyJibl 1)1l CPEAHUX 3HAYCHUM OT
KBaJIpaTOB U3MEHEHUH UMITyJIbCca U
CMEILICHUS. Y paBHEHUE
CmonyxoBckoro. YpaBHeHue @okkepa-
[Inanka u ero mpocreiire
npuMmeHeHus. CrieKTpanbHble
MIPEJICTABJICHUS B TEOPUU CITy9alHBIX
nmpoueccos. Bpemennsie
KOppesIUOHHbIE (DYHKIUU.
CrnekTpaibHasi IJIOTHOCTh CIy4YailHOro
rayccoBCKOT0 rnpoiiecca. TernoBsie
IyMbl 1 000011IeHHas opmyia
HaiikBucra

Pedepar,
ompoc

Kunernueckue YpaBHCHUA

Uepapxust BpeMEHHBIX U
MPOCTPAHCTBEHHBIX MAcIITa0OB.
WuTerpan cronkHoBeHuit boromno0osa.
Ilepexon k UHTETpally CTOJIKHOBEHUI
Bbonwsimana. CBoiicTBa mHTErpaia
cronkHoBeHur bosnbimana. OyHKuA
pacnpenenenus Makcsemna. H-reopema
bonpumana. Cratuctuueckoe
000CHOBaHUE YpaBHEHUH Ta30BOI
nuHaMuku. [loctpoenue ypaBHeHHM
TUAPOIUHAMUYECKOTO MTPUOIIKECHHUS;
KMHETUYECKOE YpaBHEHUE ISl JIETKOM
KOMITOHEHTHI; ypaBHEHUE
KMHETHYecKoro Oananca

MHuKpOoCKOTIMYeCKHe ypaBHEHUS IS
3apsDKEHHBIX YacTHUIL U MOJIS.
ITapameTpsl pa3peKEHHOM IIa3MBl.
[TpubnnxeHne BTOPBIX
KOPPEISIIUOHHBIX (DYHKITHIA
(mosisipu3alMOHHOE IPUOIMKEHHE).
NHuTerpain cronkHoBeHuM banecky-
Jlenapna. DppeKTUBHBIN MOTEHLIUAL.
Nurterpan cronknoBenuit Jlangay.
CBoiicTBa MHTETPATIOB CTOJIKHOBEHHH
JUTSL Pa3pEKEHHOM TIJIa3MBbl.
[Tpubnmxenne 6€cCTONKHOBUTELHON
maa3Mel. 3aryxanue Jlannay.

Omnpoc

2.3.2 3aHATHS CEMUHAPCKOI0 THIIA




CrpyKTypa NpaKTU4YECKUX 3aHITHN:

[TpoBepka HaM4KS BHIOJIHEHHOTO 33/1aHUSI CAMOCTOSITEIbHOM paboThI.
Bei0opouHast mpoBepka Halnu4Ks U IPaBUIbHOCTH BBIITOJHEHUS JOMAIIIHET 0 3a/1aHusl.
Pa30op TMMUYHBIX OMMOOK, BO3HUKIIUX B CAMOCTOSTEIILHOM padoTe.

PaccMmoTpenue TeopeTndeckuxX OCHOBAHUH JUIsl IPAKTUKU TEKYIIEH TEMBI.

Pa30op npakTuueckux METOJOB U PELLIEHUE COOTBETCTBYIOLINX 3a/1a4.

. KoppexTtupoBka 3agaHuii 1151 caMOCTOSITEIbHON pabOThI CTYIEHTOB.

Ha HEKOTOPBIX MPAKTUUYECKUX 3aHATUSX TPOBOJUTCS ayJUTOPHAS KOHTPOJIbHAs padoTa.

SoukrwnE

TemMbl ceMMHAPOB 110 IUCHUILIHHE

OcHOBHbIE NPUHIUIIBI CTATUCTUYECKON PU3UKU
TepMoauHaMuKa paBHOBECHBIX CUCTEM

CrarucTuueckue pacnpeneneHus 1 UIeaabHbIX CUCTEM
HeunpneanbHbie cucteMsl

@Pa3z0BO€ U XUMHYECKOE PAaBHOBECHE

Teopus QurykTyanmii 1 OpOYHOBCKOE TBUKCHHE
Kunernueckue ypaBHeHHs

NogakowhE

2.3.3 JlaGopaTopHble 3aHATUS
He npeoycmompeno

2.3.4 TlpumepHasi TEeMATHKA KYPCOBBIX padoT (IPOEKTOB)
He npedycmompeno

2.4 TlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecrevyeHusl VI CAaMOCTOSATEIbHOI padoThl
00y4yaroIuXCcsl MO JUCHUIIMHE (MOIYJIIO)

CaMmocTtosiTennbHasi paboTa CTYIEHTOB IO JUCIUIUIMHE COCTOMT W3  3aJaHHi,
COOTBeTCTBYIOHII/IX Ka)KI[OMy HpaKTI/ILIeCKOMy 3aHATUIO.

BueayauropabiMu hopMaMu U HHCTPYMEHTAMU CaMOCTOSITEIbHON pabOThl CTYJIEHTOB 10
IUCIUIUINHE SABIISIIOTCS

. BBIMIOJTHEHUE JOMAITHUX 3aJJaHuH (TPaKTUUYECKUX U TEOPETUUECKUX);

. BBINOJIHEHHE JOMAIIHUX KOHTPOJIBHBIX padoT (KaK CPeICTBO MOATOTOBKH K
ayJUTOPHBIM KOHTPOJIBHBIM paboTam);

. MOJIFOTOBKA K MPAKTUYECKUM 3aHITUSIM, padoTa ¢ JIEKIIMOHHBIM MaTepHaJIOM;

. MOArOTOBKA K DK3aMEHY.

Bunsl camoctosiTenbHOM paboThl CTYIEHTOB:

PaboTta ¢ HayyHOI U yueOHO-METOINYECKOH TUTepaTypoil (yka3blBaeTcs Jaiee).
[TpoxoxxaeHne TecTUpOBaHMsI 00YUaIOIIEro M KOHTPOJIMPYIOIIET0 XapaKkTepa.
Hanucanue pedeparoB (mpuMepHbIE TEMbI YKa3bIBAIOTCS JaJIEE)

N3yueHne o0s3aTeNIbHON U TOTIOJIHUTENLHOMN JIUTEPaTyphI;

BrInonHeHne caMOCTOATENbHBIX 3a/1aHNN Ha IPAKTUYECKUX 3aHITHSIX;

[Touck nHpopmanuu 1o 3a1aHHON TeMe B ceTH MHTepHeT;

CaMOKOHTPOJIb U B3aUMOKOHTPOJIb BHIITOJIHEHHBIX 38/1aHUM;

[ToaroToBka K HaMMCAaHUIO KOHTPOJIBHBIX paboT, TECTOB, C/1aya HK3aMeHa.

wooNaR~WNE

[TepedyeHn yueOHO-METOIUYECKOTO 00ECTICUSHUST TUCIIUTLTAHBI
Ne Bun CPC T10 BBINOJIHEHUIO CaMOCTOSITEIbHON paboThI

1 |IIpopabGotka yueOHOoro |AkcenoBa, E.H. OOmas ¢usuka. Tepmoaunamuka u
(TEOpETUYECKOTO) MoJieKyIspHas (u3uka (raBel Kypca): yueoHoe mocooue / E.H.
Marepuaia AxkcenoBa. — Cankr-IletepOypr: Jlans, 2018. — 72 c.

Edpemos, 0. C. Craructuueckas (u3nka U TEpMOAMHAMHUKA:
y4eOHOe mocobue st akanemuyeckoro Oakamaspuata / 10. C.




EdpemoB. — 2-e uzn., ucnp. u non. — M.: MU3garensctBo FOpaiir,
2018.— 207 c.— (Cepus: bakanaBp. AkamemMuueckuii Kype). Pesxxum
nocryma: Www.biblio-online.ru/book/38A30CB7-9FEA-44E7-
AF1E-7B7E7FB9551A.

2 |BremmonHeHue MuponoBa, I'.A. MonekynspHas (u3nKa U TEPMOJUHAMHUKA B
WHIUBUyJIbHBIX BOIIpOCax W 3ajavax: yueOnoe nmocodbue / I'.A. MuponoBa, H.H.
3ananuil (moaroroBka  |bpanar, A.M. Caneuxuil. — Cankr-IlerepOypr: Jlanp, 2012. —
COOOIIECHMI, 480 c.

IIpe3EHTAaLHI) benos, I'. B. Tepmonunamuka B 2 4. Yacth 1: yueOHHMK 1 TPAKTUKYM

JUIs akazemudeckoro 6akanaspuara / I'. B. benos. — 3-e u3n., ucrp.
u jgon. — M.: UznatenscTBo FOpaiit, 2018. — 264 ¢. — (Cepust:
bakanaBp. Akagemudeckuii Kype). — Pexkum goctyma: WwWw.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.
3 |Pedepar Hernad, A. A. Kypc ¢usuku / A. A. Jletnad. - M.: Beicmas
mikoja, 2002. - 717 c.

Hponos, U. E. 3agauu no odmeit ¢usuke /U. E. Uponos. - CII6:
UznarenscrBo «Jlanby, 2006. -416 c.

Cagenbes, U.B. Kypc o6meit ¢pusuku. B 3 1. Tom 1. Mexanuka.
MonexymnsipHas gusuka: yaedHoe mocobue / M.B. CaBenbeB. —
Cankr-IlerepOypr: Jlans, 2018. — 436 c.

Kanamnukos, H.II. OOmas ¢usuka. COopHUK 3anaHuil u
PYKOBOJICTBO K pellleHHi0 3amad: ydebHoe mocobue / H.IL.

Kanamaukos, C.C. MypaBbseB-CmupHOoB. — Cankt-IleTepOypr:
Jlans, 2018. — 524 c.
4 |IloxroroBska K AxkcenoBa, E.H. OO6mas ¢usuka. TepMmoaunamuka w

TEKyIeMy KOHTPOJIFO  |MOJIEKyJIsipHas ¢u3uka (Ti1aBel Kypea): yueOHoe mocobue / E.H.
Axkcenosa. — Cankr-IletepOypr: Jlans, 2018. — 72 c.

Edpemos, 0. C. Cratucrtuueckas (pu3uka U TEpPMOIMHAMHKA:
yuebHoe mocobue i akageMmudeckoro Oakanaspuara / 0. C.
EdpemoB. — 2-e uz ., ucnp. u non. — M.: U3narensctBo FOpaiir,
2018.— 207 c.— (Cepwust: bakanasp. Akagemudeckuii Kypc). Pexxum
nocryma:  Www.biblio-online.ru/book/38A30CB7-9FEA-44E7-
AF1E-7B7E7FB9551A.

benos, I'. B. Tepmonunamuka B 2 4. Yacth 1: yueOHHMK U IPAKTUKYM
JUTst akasieMideckoro OakanaBpuara / I'. B. benos. — 3-e u3j., ucrp.
u gorn. — M.: U3narensctBo KOpaiit, 2018. — 264 c. — (Cepusi:
bakanaBp. Akagemudeckuii Kypc). — Pexxum noctyma: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

3. O6pa3oBaTejibHbIE TEXHOJIOTHHI

B cootBerctBumu ¢ Tpeboanusmu GI'OC nmpu peanusanuu pasiuyHBIX BUIOB Y4eOHOM
paboTHl TIPEeIyCMaTPUBACTCA HCIIOJIB30BAHME B YYEOHOM MpOIECCe CIEAYIOMUX AKTHBHBIX W
WHTEPAKTUBHBIX (POPM MPOBEICHUS 3aHATUH:

® JICKLIUU;

® TECTUPOBAHMS C UCIIOJIH30BAHUEM aKTUBHBIX U HHTEPAKTUBHBIX ()OPM MPOBEICHUS
3aHATHUH;

® IOJrOTOBKA MMCHMEHHBIX pedepaToB M0 TeMaM Kypca.

Temoli pedepara H0KHA OBITH UCTOPUS OTKPBITHUS KOHKPETHOTO (PM3UYECKOTrO 3aKOHA
WJIM pa3BUTHE MPEACTABICHUIN O MPUPOJIe KOHKPETHOTO siBieHusi. Kpome Toro, Temoit pedepara
MOJKET CIYKUTh HayYHas JeSTEILHOCTh B 00JIaCTH (DU3HKU OT/ICIHHBIX YUYEHBIX U HAYUHBIX IIKOJ.

[Ipu opranuzanuu caMOCTOSATEIHLHON paOOThI 3aHATUH UCIIOIB3YIOTCS CIEAYIOIINE

o0Opa3oBaTenbHbIe TEXHOIOTUU: YIeOHO-METOAMUECKOE COMPOBOKICHHE AUCIUILTHHBI, paboTa ¢


http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A
http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A
http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A
http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A

JUTEPATypOM, MMaKeThl MPUKIIAJHBIX MIPOrpamMM, JIOKaJIbHbIE (YHUBEPCUTETCKHE, (aKyIbTETCKUE,
KaeapanbHbie) U 17100anbHbIe KOMIBIOTEPHBIE CETH H .
WuTtepakTuBHBIE 00pa30BaTEIbHBIC TEXHOJIOTUH, UCTIONB3yEMbIE B AyJIUTOPHBIX 3aHITHSIX

Cemectp Bun 3anarus Hcnonb3yemble HHTEpaKTUBHBIE KomuuectBo
(JI, IIP) 00pa3oBarebHbIe TEXHOJIOTUH 4acoB
9 J Co3nanue MPOONEMHBIX CUTyallMld, HCIOIb30BaHUE 6
KOMIBIOTEPHBIX JEMOHCTPALIUHA
KomnektuBHOE pemenne GU3NISCKUX 3a1ad U TECTOBBIX 10
1P 3aJaHui, paboTa B MajbIX TpyMHIax

4. OueHOYHbIE M METOAMYECKHE MATEPHUAJIbI
4.1 OueHoYHBIE CPEICTBA /1JIsl TEKYIIEr0 KOHTPOJISA yCIIeBAeMOCTH U MPOMEKYTOYHOM
aTTrecTaluu

OneHouUHBIE CpencTBa IMpeIHa3HAYeHBbl JUIsI KOHTPOJS W OICHKH OO0pa3oBaTEIbHBIX
JOCTH)KEHUH 00y4yaromMxcsi, OCBOMBIIMX IpOrpaMMmy Y4eOHOM IUCLMIUIMHBI «HAa3BaHHE
JVICTIATUTHHBDY.

O1eHOUHBIE CPEJCTBA BKJIIOYACT KOHTPOJIbHBIE MaTepUalibl JUIsl MPOBEACHHS TEeKYLIero
KOHTPOJIs B popMe 3a1aHuil orpoca, TOKIaga-Ipe3eHTalul, 1 NPOMeKYTOYHOM aTTecTanuu
B (hopMe BOIPOCOB K IK3aMEHY.

OneHouHBIE CpEACTBA JUISI MHBAIWAOB M JIMI C OTPAHMYCHHBIMH BO3MOXXHOCTSIMH

3JI0pOBbsI BEIOUPAIOTCS C YUETOM MX MHJIMBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IpY He0OXOMMOCTH MHBAIH 1AM U JIMIIaM C OTPAaHUYCHHBIMHA BO3MOKHOCTSIMH 3/I0POBBSI
IPEOCTABIIACTCS JOMOJHUTENbHOE BPeMs J1JIs IOATOTOBKU OTBETA Ha SK3aMEH€E;

— MIpH TPOBEJICHUH TPOLIEAYPHI OIICHUBAHUS PE3yIbTATOB 0OYyUEHHS] WHBAIUIOB U JIHII C
OrPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbSl IIPEAYCMATPUBAETCS HUCIOIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C X UHAWBUAYAIbHBIMUA 0COOEHHOCTSIMH,

— IIpU HEOOXOAUMOCTH Il 00OYUAIOIIUXCS C OIPAaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbsI
U WHBAIWAOB TpOIEIypa OIEHUBAHUSA pPE3yJIbTATOB OOYYCHHS 10 JUCIHUIUIMHE MOXKET
IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iporierypa orneHMBaHUsI PE3yNIbTATOB OOYUYSHHS] WHBAIMIOB U JIUI[ C OTPAaHUYCHHBIMU
BO3MOXHOCTSIMM 3/I0pPOBbsI 10 JUCHMIUIMHE (MOAYJIO) TNpeaycMaTpHBaeT NpedoCTaBlIeHUE
uHpopManuu B (opmax, aganTUpPOBAaHHBIX K OTPAaHUYEHUSM HX 3JI0POBbSI M BOCHPHUSATHS
uHpOpMaLUu:

JUnist U1 ¢ HapyIIeHUSIMU 3pEHUS:

— B IIe4aTHOU opMe yBETHMUEHHBIM LIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JIist an ¢ HapyLIEHUsIMU CITyXa:

— B 1e4aTtHoi opme,

— B (popMe PIIEKTPOHHOTO JIOKYMEHTA.

Jlnist a1 ¢ HapyIeHUSIMU OTIOPHO-JIBUTaTENILHOTO arnrapara:

— B IIe4aTHOU (opme,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET OBITh KOHKPETH3HPOBAH B 3aBHCUMOCTH OT KOHTHHTEHTA
o0yJaromuxcs.

CTpyKTypa OLEHOYHBIX CPECTB Il TEKYyIIeld U MPOMeKYTOYHOM aTTecTauuu

HanmenoBanue o1ieHOIHOTO cpeactBa




No Kontponupyemeie Kon konTponupyemoit IIpomexxyTouHas
/_ pas3zeinsl (TEMBbI) KOMITETEHITNH (WJTH ee Texkylmuii KOHTPOJIb aTTecTanus
/I
JUCTTUTUTAHBT * YacTH)
OCHOBHBIE IPUHIIMIIBI [K-1 Omnpoc Bompoc Ha sx3amene 1-
1 CTaTUCTHYCCKOU (PU3HKH 3
TepmomuaaMuka [K-1 Omnpoc Bomnpoc Ha sx3amene 4-
2 PaBHOBECHBIX CHCTEM 5
CraTtuctuaeckue [K-1 Omnpoc Bomnpoc Ha 3a s5x3aMeHe
pactipenieleHust s yere 6-8
3 U/ICaJbHBIX CUCTEM
HeunneasabHble CHCTEMBI TIK-1 KonrponbHas pabora | Bompoc Ha sx3amene 9-
10
4
da30BOE U XUMHUUECKOE TIK-2 Ompoc Bormpoc Ha s3x3amene
5 paBHOBeCHE 11-13
Teopus aykryanuii u [K-2 Pedepar, onpoc Bomnpoc Ha 3x3ameHe
6 OpOYHOBCKOE IBIKCHUE 14-15
Kunernueckue YpaBHCHUS IIK-2 OHpOC BOHpOC Ha 3K3aMCHEC
16-17
7

HOK338Te.]'ll/l, KPUTCPHUHA U IKAJAa OUCHKHA C(l)OpMHpOBaHHbIX KOMIIeTeHIInii

KO}] U HAUMECHOBAaHUE¢

CooTBercTBHE ypOB]—[eﬁ OCBOCHMS KOMIIETCHIIUHU TUIAHUPYEMBIM pe3yJibTaTaM

KOMIEeTeH I 00y4YeHUs M KPUTEPHSIM UX OLeHUBAHUS
TMOPOroBbIi 0a30BbIi NPOABUHYTBII
Onenka
Y 10BJ€TBOPUTEIHHO XopoIio/3a4TeHO OTJIUYHO /3a4TEHO
/3a4TEeHO
nK-1 CrocoOeH | 3naer — 3naer — 3uaer —
OCBaUBaTh "

HCITOJB30BaTh 0a30BBIE
HAYYHO-TEOPETHUCCKHUE
3HAHUA U HpaKTH‘{eCKI/Ie

YMEHHUSI no
TEXHOJIOTHYECKOMY M
¢dusnyecKkomMy
00pa3oBaHUIO B
poeCCHOHATBHOM
JIeATENHEHOCTH

OCHOBHBIC PE3YJIbTAThI U

HEKOTOPBIC ACTICKTHI

MaTeMaTHIEeCKHI armapar;

MPAKTHYCCKHUE MaTEeMaTH4CCKOro OCHOBHBIC PE3YJIbTAaThl K
MPUIIOKEHUS arnapara, IIPAKTUYECKHUE IPUIIOKEHUS
OCHOBHBIE PE3yJIbTaThl U
MIPaKTHYECKHE
TIPUIIOKEHUS
Ymeer — Ymeer — Ymeer —

peuare 3aga4u 11
MPOCTHIX MOJEIIEH

pelaTh 3a1a49u JIs
TIPOCTBIX MOJIEJNIEH;

pemaTL 3a1a4Yu 1A l'lpOCTI)IX
MOJETICH;




aHaIM3UPOBATh
(bn3IecKuit CMBICTT
OCHOBHBIX (POPMYIT

aHAJIM3UPOBATh (PU3HUECKUI
CMBICII OCHOBHBIX (hOPMYII,
YpaBHEHHUH U PE3YJITATOB

Baageer —

HEKOTOPBIMH METOJIaMHU
MaTeMaTHIeCKUX
mpeoOpa3oBaHuUil I
MOJTy4eHHs] HEKOTOPBIX

Baageer —

HEKOTOPHIMH METOAAMH
MaTeMaTHICCKUX
rpeoOpa3oBaHuil IS
MIOJTy4EHHS] OCHOBHBIX

Baageer —

METOZIaMH MaTeMaTHYECKUX
npeoOpa3oBaHMit I
HOJTy4eHHs] OCHOBHBIX
(U3NIECKUX Pe3yIbTaTOB

(U3HYECKUX Pe3yIbTaTOB | (PU3HMUYECKUX
pe3yJbTaToB
[IK-2 Crocoben 3naer - 3naer - 3Haer -

KOHCTPYHPOBATh
coJliepKaHue
TEXHOJIOTUYECKOTO U
¢bu3nyeckoro
00pa3oBaHus B
COOTBETCTBHUU C
tpeboBarusMu GI'OC
OCHOBHOT'O M CPEJIHETO
o0miero oOpa3oBaHUsL, C
YPOBHEM Pa3BUTHS
COBPEMEHHOW HAYKH U C
YYETOM BO3PACTHBIX
ocoOeHHOCTEH
0o0yUaromuxcs

METO/IbI ¥ IPUEMBI
MTOCTAHOBKH
(u3IIecKoro
3KCIIEPUMEHTA

METOJbI ¥ IPUEMBI
ITOCTAaHOBKH
¢uzndeckoro
JKCIICPUMEHTA, CIIOCOOBI
€ro MaTeMaTHYECKOM
00paboTKy;

METOJbI X IPUEMBI
MTOCTAaHOBKH (PU3UIECKOTO
9KCHIEPUMEHTA, CIIOCOOBI €ro
MaTeMaTuuecKoil 00paboTKu;
METOJbI U IPUEMBI PELICHUS
KOHKPETHBIX (PH3HUYECKUX
3a7a4, PU3MYCCKUC
NIPUIIOKEHUS
MaTeMaTHYeCKUX TOHATHI

TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIM HHbIE MaTepHAJIbl, HeO0OX0ANMMBIE IJIfl OLleHKH
3HAHMH, YMEHUH, HABBIKOB M (WJIHM) ONBITA AEATEIbHOCTH, XapPaKTePU3YIOLIMX 3Tallbl
(popMHpOBaHUSI KOMIIETCHIIHI B polecce OCBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl

Bonpocs! 1J1s1 yCTHOr0 HJIM NMCHMEHHOT0 ONpoca

1. TA npunumn anautuBHOCTH. Kiacchbl aiIuTHBHOCTH.

2. ®azoBoe npoctpancTBo. dazoBas Tpaekropus. Cratuctudeckuii ancamOib. OyHKIHS
CTaTUCTUYECKOTO PACIPEEICHNS U €€ CBOWCTBA. JPrOAUYHOCTb.

3. T/ paBHoBecue. CtaTCTHYECKAs HE3aBUCUMOCTh. KBa3M3aMKHYTBIE CHCTEMBI.
OnykTyauuu GU3NYECKUX BETUYMH.

4. Teopema JInyBuis.

5. [TocTynar 0 MUKpOKOHOHUYECKOM paclpe/ieIeHNN.

6. KBanToBas craructuka. CTaTHCTUYECKUH ONEPaTOp U €Tr0 CBOMCTBA.

7. DHTpONHUS U CTATUCTUYECKUH Bec.

8. TepmomHaMuveckue BeTMIUHEL. TeMrepatypa. AanadaTiudaeckuii mporecc. J{aBienHue.

9. TCpMO,Z[I/IHaMI/I‘-ICCKI/IG INOTCHIIUAJIbI.

10. Tlepmslit m BTOpO# 3akoH TepMmoamHamuKu. Teopema Kapno. Tperwii 3akoH
TEPMOJMHAMHUKH U €T0 ciencTBUs. [loBeeHne TemmoeMKoCcT BOIM3U aOCOMOTHOTO HYIISL.

11. T/I nepaBenctsa. [Ipunnumn Jle [llatense-bpayna.

12. PabGota u xonmuyecTBO Teruia. TermmnoeMKoCTb.

13 Meroab! oxnaxaeHus ra3oB (mporecce Jxoyinsa-ToMcoHa, paciupeHne ra3a B MyCTOTy

U T.J.)

14. Tepmonunamuka

MAaro€THukoB.

MarauTtHoe

Marautoctpukius. TepMoanHaAMHKa TUINEKTPUKOB. [1be303(dexT.

OXJIaXKJICHHE

nmapaMarH€TuKOB.



15. ®a3obie nepexoabl. T/l cUCTEMBI ¢ MEPEMEHHBIM YHUCIOM YacTHUIl. XHUMHUYECKHUI
noTeHman. YcioBus paBHoBecus 1ByX ¢a3. Kmaccudpukanus ®PII. DI 1-ro pona. Popmyna
Knaiinepona-Knay3uyca. Kpurnueckas Touka. Y ciaoBust paBHOBecus Tpex (as.

16. dazoBoe paBHOBECHME T'€TEPOICHHOM CHCTEMBI C YYETOM CHJI TOBEPXHOCTHOTO
HATSKEHUS.

17. @II 2-ro pona. YpaBuenus OpeHpecra.

18. Tepmogunamuka ®II “nipoBoAHUK-CBEPXITPOBOTHUK .

19. Kanonwmueckoe pacnpenenenue [ub6ca. Pacnpenenenne Makcsemna. [Ipumepst:
KJIACCUYECKHUM M KBAHTOBBIN OCLIMILISATOP, KJIACCUYECKUIM M KBAHTOBBIM POTATOP.

20. CBobOoanas sHeprus B pacnpenencHuu [ uooca.

21. bonwiioe kaHOHUYECKOE pacnpeneneHue [ ndoca.

22. T]1 5KBUBaJCHTHOCTh KAHOHUYECKUX PACTIPEICIICHUN.

23. UneanvHbiii OonbiMaHoOBckHi Ta3. Pacnpenenenwe bonbivana.  Ilpenernsr
IPUMEHUMOCTH UACATHHOTO OOJBIIMAHOBCKOTO Ta3a.

24. CoboaHas sHEeprus UAeaJbHOro ra3a. Y paBHEHUE COCTOSIHHUSL.

25. 3aK0H paBHOpPACIIPEICTICHUSI.

26. TemnoeMKOCTh ABYXaTOMHOTO Ta3a. Bxman BpamiaTenbHbIX, KOJeOaTelIbHBIX H
AJICKTPOHHBIX CTETICHEH CBOOOIBI.

27. Yder B3auMOJICHCTBUH AEPHOTO CIIMHA U MOJIEKYJISIPHOTO BpalleHus (OpTo- U mapa-
BOJIOPOJ, OPTO- U Napa-aeurepuil).

28. Cratuctuueckasi Teopus paBHOBecHOTo uznyuyeHus. @opmyna [lnanka 1ist maIoTHOCTH
paBHOBEeCHOTrO u3iaydeHus. llpenenbHble ciydan HU3KUX U BBICOKUX 4acTOoT. Dopmynsl Penes-
Jlxuaca w Buna. 3akoH cmemnieHuss Buna. 3akon Credana-bonpiiMana. TemmoeMKoCTh
PaBHOBECHOI'O M3JTyyeHusl. JlaBIeHe paBHOBECHOTO U3JIyUEHHUSI.

29. TemmoeMKOCTh TBepABIX Teld. Monens [ebas. Moaens DitHmTeiiHa. 3akoH [romoHra-
[Itn.

30. Teopus KIacCUYECKUX PABHOBECHBIX HEUJEAIBHBIX CHUCTEM.YUYEeT MOJIEKYISPHOIO
B3aumonenicreuss B cucreMme. llorenmman Jlenappa-/[koHca. YpaBHEHHE  COCTOSIHHS
KJIacCUYecKoro ciaboHenaeanbHoro ra3a. BupuansHoe pasnoxenue. Pacuer nepBbIX MONpaBoK K
ocHoBHbIM TJI pyHkumsim raza Ban-nep-Baanbca.

31. Teopus KIacCHYECKMX paBHOBECHBIX HeuAealbHbIX cHucTeM. CHCTeMBl ¢
JAIbHOAEMCTBHEM. YPaBHEHHE COCTOSHUS MOJHOCThIO NOHU30BAaHHOM IUIa3Mbl. PacueT mepBbIx
HoInpaBoK K OCHOBHBIM T /I pyHKIIMAM

32. Cratuctuka ®epmu-/lupaka u cratucrtuka bose-DifHmTeliHa. Y paBHEHUE COCTOSIHHE

CJ1a00BBIPOXKAEHHOTO Tra3a.

33. ®epmMu- ra3 Mpu HU3KUX TeMIIepaTypax. DJIEeKTPOHHBIN Ta3 B MeTalIax.

34. boze- ra3 npu HU3KUX TemIieparypax. bo3e-DiHTeliHOBCKast KOHAEHC CAIHS.

35. BpoyHOBCKOE IBUKEHUE B €r0 (PU3NUECKUE XapaKTEPUCTHKH.

36. dopMyJIbl IS CpeTHUX 3HAYEHUH OT KBa/IpaTOB U3MEHEHUI UMITYJIbCa U CMELICHHUS.

37. Bpemennble MacIiTaObl ¥ XapaKkTep SBOJIOLNUN CHCTEMBI.

38. Ciryuaiinble craniioHapHble MapKOBCKHE MTPOLECCHI.

39. YpaBaenne CMOITYXOBCKOTO.

40. Ypasuenue Doxkepa-Ilinanka u ero npocreiiime NpuMeHeHusl.

41. BpemeHHbIE KOPPENSLUOHHbIE PYHKIIUH.

42. CriekTpasibHasi IJIOTHOCTh CIYYaliHOTO rayCCOBCKOTO Mpolecca.

43. TerutoBbie yMbl 1 0000mIeHHas popmyna HaiikBucra

44. Vlepapxus BpeMEHHBIX U MPOCTPAHCTBEHHBIX MAcIITa0OB.

45. Huterpan cronkHoBeHud boromoOoBa. CBoiicTBa HHTErpajga CTOJKHOBEHUN
bonbimana.

46. H-teopema bonprnmana. HeoOpaTuMbIii XxapakTep BOJTIOIUH MaKPOCKOTHYECKIX
CHUCTEM.



47. YpaBHEHUsI ra30BOM JUHAMHKHU B HYJIEBOM MPHOIMKEHUU TIO Ta30JMHAMHYECKOMY
napaMmeTpy (ypaBHEHHS epeHoca )i EAbHOTO rasa).

48. MuKpOCKONMYECKUE ypaBHEHUS Ui 3apsHKEHHBIX YacTull U noss. [lapamerpsr
Pa3peKEHHOM IIJIa3MBl.

49. IlpuOmmkeHre  BTOPBIX  KOPPEIANMOHHBIX  (PyHKIUH  (TOJSIpU3aMOHHOE
npUOIMIKEHHUE).

50. UnTerpain cronkHoBeHui banecky-Jlenapaa. D ekTUBHBIN MOTEHITHAAT.

51. Wurerpan cronkHoBenuit Jlannay. CBoiicTBa MHTErpajgoB CTOJIKHOBEHUN JUIs
pa3pe’KeHHOM MIa3MBbl.

52. TlpubnmxeHnue 6ECCTOIKHOBUTENIBHOM M1a3Mbl. 3aryxanue Jlanmay

Ilepeuenv yacmu komnemenyuu, nposepaemvlx oueHounvim cpeocmeom: 11K-1 (3uarp),
[1K-2 (3HaTh).

Tembl pedpepaToB (mpuMepHbIe)

ArperatHble cocTOsiHUS BelecTBa. OCHOBHBIE TPU3HAKU
TepmoauHaMuyeckas Temreparypa
OMIUPUYECKHE MIKATIBI TEMIIEPATYP
OneMeHThl KOMOMHATOPUKU
TeopeMsl CII0KEHUS 1 YMHOKEHUST BEPOSITHOCTEH, YCIIOBHASI BEPOSITHOCTD.
JluckpeTHbIe cy4aiiHble BeIMYMHBI, 3aKOH paclpeieieHns AUCKPETHBIX CIIydailHbIX
BeJIMYMH. MaTreMaTHuyeckoe OXKHUIaHUE U AUCTIEPCHUs

8. IlonsaTne QuykTyaluu, cpelHee YUCIIO YacTHILl, 3aBUCUMOCTh (DIyKTyaluid OT 4ucia
YacTHI] B CUCTEME.

9. DkcnepuMeHTaIbHAsI TPOBEpKa pacipeaesieHuss Makcpenia

10. Omertel [leppena

11. Atmocdepsl I1aHeT

12. OmnpeneneHue UIHHBI CBOOOTHOTO MTpoOera MOJICKYJ

13. BpoyHoBCKO€ JABMKEHUE

14. Jlemon Makcgeia

15. TloBepxHOocTHOE HaTsKeHHe. KanuuispHble SBICHUS

16. TepMOdIEKTPHUECKUE SBICHHS.

17. JlamunapHoe u TypOyneHnTHoe TeueHue. Yucno PeitHonbca.

18. JImarpamma cocrostHus Tpexdas3Hoit cuctemsl. TpoitHas Touka

19. Omnpenenenue BOJSHOIO S5KBUBAJIIEHTA KAJIOPUMETPA U TEPMOMETPA.

20. OmnpeneneHue yaeibHON TEMIOEMKOCTH TBEPIBIX TEII.

NoakowhE

21. OmnpeneneHre TEPMUIECKOTO KOAPPHUIMEHTA TaBICHUS ra3a.

22. VzydeHue MOBEpXHOCTHOTO HATSHKEHUS JKUAKOCTEH.

23. OmpeneneHue yaeIbHON TETUIONPOBOAHOCTH TBEPABIX TEIL.

24. OmnpeneneHre OTHOCUTEIBHOW U aOCOTIOTHOM BIQXKHOCTH BO3/IyXa.

25. OmnpeneneHue yaenbHON TEMIOEMKOCTH BO3/yXa PU MOCTOSHHOM JaBJICHHH.

26. OmnpeneneHre OTHOIIEHHS MOJISIpHBIX Teroémkoctelt Cp/CY i Bo3ayxa.

27. U3mepenue ko3¢ uimenTa TerionpoBoJHOCTH BO3/[yXa METO0OM HarpeTol HUTH.

28. Omnpenenenue ko3 uiieHTa BHYTPEHHETO TPEHUS KHUIAKOCTeH 1o meroay Ilyaszeitns.

29. Omnpenenenre Kod(pPUIMEHTa BHYTPEHHETO TPEHHS M CPEIHEH JTHHBI CBOOOIHOTO
npoOera MoJIeKys BO3ayXa.

30. OmpeneneHrie yaeIbHON TEIIIOTH KPUCTATUTN3AIUN H U3MEHEHHS SHTPOIIHH TIPH
OXJIQX/ICHUH 0JIOBA.

31. UccnenoBanue QpyHKIUH pacnpeaesieHus 3JIeKTPOHOB BOJIb(PPaMOBOTr0 TEPMOKATOIA.

32. M3ydeHue pacnpeneneHus YacTHI] B TPaBUTALIMOHHOM I10JIe 3eMIIH.



33. OmpeneneHne yHUBEPCATHHOM Ta30BOM MOCTOSTHHOW W MEXaHHMYECKOTO SKBHUBAJICHTA
TerIa METOIOM H300apHOTO PACITUPECHUS

34. Omnpenenenue ko3¢ ULIEEHTA TOBEPXHOCTHOCTHOIO HATSXKEHUS KUAKOCTHU 10
METOly MaKCUMAaJIbHOTO JIBKEHUS B ITy3bIpbKE

35. Omnpenenenre OTHONIICHUS yICIbHBIX TeIIOeMKocTel metogoM Knemana u Jlesopma

36. Omnpenenenue paanyca KamuuBIPOB

Ilepeuens uacmu Komnemenyuu, npogepaemvlx oueHoUHvim cpeocmeom: 11K-1 (3natsp),
[1K-2 (3HaTh).

Bonpochl npoMesKyTOYHOM aTTeCTAlMM.
1. TepMmoauHaMUYECKUI U CTATUCTHYECKUH MOJIXO/bI K U3YYCHUIO MAKPOCKOMUYECKUX
CUCTEM.
OcHOBHBbIE NOJIOKEHUS MOJIEKYIsIpHO-KUHEeTH4Yeckoi Teopun (MKT).
OcnoBHoe ypaBHenue MKT.
NneansHerii ras.
I"azoBbie 3akoHbl. Y paBHeHue Kianeitpona-Meneneena.
Pacnpenenenus Makcseiuia u bonbsimana.
TepmoanHaMHuueckas CUCTEMA, TAPAMETPBI €€ COCTOSTHUA.
BuyTpenHss sHeprus, padora ra3a v KOJIMYECTBO TEILIOTHI.
[lepBoe Hauano TepMoarHaMuKU. [IpuMeHeHne nepBoro Hayana TEPMOAUHAMUKH K
M30IIpOoIIECCaM.
10. Bropoe Hauano TepMOAMHAMHKH. TerIoBbIe MAIIUHBL.
11. Hukn Kapno.
12. Teopema HepHncra.
13. VYpasuenue Ban-nep-Baannca, usorepmsl Ban-nep-Baanbca n Duaproca.
14. CgoiictBa xuuakocteil. IloBepxHocTHOe HarsbkeHue. CmauuBanue. JlaBieHue
Jlannaca. KanuispHele siBIeHUsI.
15. CgoiicTBa TBEpABIX TeN. AMOpP(HbIE U KPUCTAIIMUECKUE Tela.
16. Inarpamma cocrosiHus. TpoliHas Touka.
17. da3zoBbIe nepexoapl IEPBOTO U BTOPOTO poIoB. YpaBHeHHe Knaneipona-Knaysuyca.
Ilepeuens wacmu Kkomnemenyuu, npogepaemuvix oyenounvim cpeocmeom: 11K-1 (3uars,
yMeTb, BNaieTh), [IK-2 (3HaTh, yMeTh, BIaJETh).

CoNoO A WN

4.2 MeToanyeckue MaTepuabl, onpeeasiioliue Mpoueaypbl OleHUBAHUS 3HAHUIA,
YyMeHHii, HaBBIKOB W (WJIM) ONbITA [AeATEeJbHOCTH, XaPAKTePU3YIOIIUX ITAMbI
(opMupoBaHUsA KOMIIETEHIUH

Mertoauyeckue peKOMEHIALHMH, ONpeAesiomMe Mpouelypbl OLEHHBAHMS Ha
IK3aMeHe

Utorosoii ¢opmoit KOHTpoJsE CPOPMUPOBAHHOCTH KOMIIETEHIMM y 0O0ydarommxcs Mo
JTUCLUIUIMHE siBsieTcss dk3aMeH. CTyneHThl 00s3aHbl CAaTh HSK3aME€H B COOTBETCTBUU C
pacnycaHieM U y4eOHbIM IIaHOM

DK3aMeH M0 AUCIMITIMHE MTPecielyeT Lelb OLEHUTh paboTy CTYIEHTa 3a Kypc, TOJy4YeHHE
TEOPETUYECKUX 3HAaHUN, UX MPOYHOCTb, PA3BUTHE TBOPUYECKOI'O MBILUICHHS, MPHOOpEeTeHUE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl, yMEHUE NPUMEHSATHh MOJYYCHHBbIC 3HAHMS Ui pEIICHUS
MPAKTUYECKHX 3ajau.

®dopma NpoBeIeHUs IK3aMEHA: MHCbMEHHO.

DK3aMeHaTOpy NPEAOCTaBIAETCS MPaBoO 33aBaTh CTYAECHTAM JIOIOJHUTENIBHBIE BOIPOCHI
10 Bcel yueOHOM MmporpaMMe AUCIUILTHHBL.



Pesynbrar craum sx3aMeHa 3aHOCUTRCS MPEINOo/IaBaTeIeM B 9K3aMEHAIMOHHYIO BEOMOCTh
Y 324CTHYIO KHUXKKY.

Kpurepum oueHku:

OlleHKA «OTJIMYHO»: TIyOOKHME HWCYEPIBIBAIONINEC 3HAHUS BCETO MPOTPAMMHOTO
MaTepuaa, JJOTHIECKH T0CIIeI0BaTeIIbHBIC, TIOJHbIC, [PAMMATHYCCKH MMPaBUIbHBIC K KOHKPETHBIC
OTBETHI Ha BOIPOCHI IK3aMEHAIIMOHHOTO OWJIETa U JOTIOJIHUTEIHHBIE BOIIPOCHI WICHOB KOMHUCCHH,
HCIIOJIb30BaHUE B HEOOXOJIMMOM Mepe B OTBETaxX SI3bIKOBOI'O MarepHalia, NPEJCTaBICHHOTO B
PEKOMEHIYEMbBIX Y4eOHBIX MTOCOOHSIX U JOMOIHUTEILHOM IUTEpaType. ;

OIleHKA «XOPOIIO»: TBEPJBIC W JIOCTATOYHO IIOJHBIC 3HAHUS BCErO IPOrPaAMMHOIO
MaTepuaia, mocle0BaTeIbHbIe, TPABIWIbLHBIC, KOHKPETHBIC OTBETHI HA MOCTABICHHBIC BOTPOCHI
IIPH CBOOOTHOM pearupoBaHUU Ha 3aMEYaHHS 110 OTACIbHBIM BOIIPOCAM;

OII€HKA «Y/I0BJIETBOPUTEILHO»: 3HAHNE U TOHUMAHNE OCHOBHBIX BOITPOCOB MTPOTPAMMBI,
Hajuure He 6osiee 50% ommOOoK B OCBEIICHUH OT/ICIBHBIX BOIPOCOB OUJIETA;

OIl€eHKA «HEY/O0BJIETBOPUTEJIBLHO»: HEMIOHUMAaHUE CYIIHOCTH H3JIaraeéMbIX BOIIPOCOB,
rpyOble OMMOKH B OTBETE, HCYBEPEHHBIC W HETOYHBIC OTBETHI Ha JIOMOJHHUTCIIBHBIC BOIPOCHI
9K3aMEHATOPOB.

Metoauyeckue peKOMeHJALMHU, oONpeAelsomMe Mpouelypbl  OLEHHBAHHA
KOHTPOJIbHBIX padoT:

KommonenTom TCKYUICT'O KOHTPOJIA IO AUCHUIIIMHE ABJIACTCSA KOHTPOJIbHAA pa60Ta B BUJIC
NUCbMEHHOTO PELIeHUs 3aay.

MaxkcrManabHOE KOJIMYECTBO 0a/UI0B, KOTOPOE CTYIEHThl MOT'YT IOJYYUTh 32 IPaBHUIILHOE
pelLleHHe 3a7a4 Ha KOHTPOJIbHOM paboTe, cocTaBiseT 5 6aioB.

Crynenu ypoBHei Bun 3amanus KommgectBo 6amios

OCBOEHMUS KOMITETEHLIUH

[ToporoBsrii KoHTtposbHas padota 3
ba3oBbIit KonrtponsHas pabora 4
[TponBuHyTHII KonTponbhas padota 5)

MeTtoanyeckue peKOMeH/IalMH, ONpeIeJIsIIoIHe NMpoue1ypbl OLCHNBAHUS OIIPOca

dopMa poBEeACHUA— MUCbMEHHBIN OIPOC.

JinrensHOCTB onpoca — 20 MUHYT.

Kpurepun onenkmn:

- OLICHKAa «3a4YTEHO» BBICTABJISIETCS 3a: YMEHHUE HCIIOJIb30BaTh €CTECTBEHHOHAYYHBIE U
MaTeMaTU4YeCcKHUe 3HaHMs JJIs aHanu3a GU3MYECKUX SBJICHUM M pelIeHUs MpaKTHUUECKUX 3ajad,
yMEHUE MOHUMAaTh MPUYNHHO-CIIECTBEHHBIE CBSI3U, TIOHUMATh CYLTHOCTh (PU3HUECKUX SBICHUH.

- OLleHKAa «He 3a4YTeHO0» BBICTABJSIETCS 3a: HECIMOCOOHOCTh BBIBUTH TNPUUHMHHO-
CJIEICTBEHHBIE CBS3HM, OTCYTCTBHE HABBIKOB AHAIM3UPOBATh (U3MYECKUN CMBICT OCHOBHBIX
dbopMmyI, ypaBHEHH, HEyMEHHUE pelIaTh 3aJ1auu Ui MPOCTHIX MOJENECH 1 HHTEPIPETUPOBATh UX
pe3yibTaTHL.

5. IlepeyeHb OCHOBHO¥ U 10MOJTHUTEIBLHON y4eOHOI JINTEepaTyphbl, HE0OX0AUMON 1JIs1
OCBOCHMS TMCUUIJIMHBI (MOXYJIS)

5.1 OcHoBHas JIUTEpaTypa:

1.  AkcenoBa, E.H. O6mas ¢pusuka. TepmoanHamuka 1 MONeKyispHas pu3uKa (TJ1aBbl
Kypca) [DnexTpoHHbIH pecypc]: yuebHoe mocooue / E.H. AkcenoBa. — DnekTpoH. gaH. — CaHKT-
[TerepOypr: Jlanb, 2018. — 72 ¢. — Pexum nocryna: https://e.lanbook.com/book/103058.



2. MuponoBa, I'.A. MonexymspHas ¢u3nKa 1 TepMOJUHAMUKA B BOIPOCAX M 3a/1a4ax
[DnexTpoHHBIi pecypc]: yuebnoe nocobue / I'.A. Muponosa, H.H. bpaunr, A.M. Caneuxuii. —

OnektpoH. paH. — Cankr-IletepOypr: Jlawp, 2012. — 480 c¢. — Pexum pnpocrymna:
https://e.lanbook.com/book/3718.
3. Edpemos, 0. C. Cratuctuyeckas pu3nka u TepMOANHAMHKA: yaeOHOE ImocoOre /is

akagemudeckoro 6akanaspuara / FO. C. EppemoB. — 2-¢ u3., ucnp. u gon. — M.: M3natenbcTBo
FOpaiir, 2018. — 207 ¢. — (Cepust: bakanaBp. Akagemudeckuii Kypc). Pexxum moctyma: Www.biblio-
online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A.

4.  benos, I B. Tepmogunamuka B 2 4. Yactp 1. y4yeOHHUK M TNPAKTHKyM IS
akagemuyeckoro Oakanaspuara / I'. B. beno. — 3-e u3n., ucnp. u gon. — M.: UznarenscrBo KOpaiir,
2018. — 264 c. — (Cepus: bakamaBp. Axagemuueckuii kypc). — Pexxum goctyna: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

JlJiss OCBOSHUS TUCIUIUIMHBI MHBAIAAMH U JTUIIAMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMH
3JI0POBbSI HIMEIOTCS U3JIaHKSI B AJIEKTPOHHOM BHJIE B DJIEKTPOHHO-OMOIMOTEYHBIX CHUCTEMAX
«/lanvy u «FOpatim»y.

5.2 JlonotHUTeILHAS IUTEPATYpPA:

1. Jernad, A. A. Kypc dusuku / A. A. letnnad. - M.: Beicias mkona, 2002. - 717 c.

2. HWponos, U. E. 3amaun no obmeii ¢pusuke /M. E. Uponos. - CII6: M3narenscTBO
«Jlanby, 2006. -416 c.

3. CagsenneB, U.B. Kypc obmeit ¢pusukn. B 3 1. Tom 1. Mexanuka. MonekymspHas
¢usuka: yueoHoe mocoobue / U.B. CasenbeB. — Cankr-IlerepOypr: Jlanb, 2018. — 436 c.

4. Kanamnuukos, H.I1. O6mas ¢usuka. COOpHUK 3ajaHUN ¥ PYKOBOJCTBO K PEIICHUIO
3anau: yueoHoe nocobue / H.II. Kanamnukos, C.C. MypaBbeB-CMmupHoB. — Cankr-IlerepOypr:
Jlanb, 2018. — 524 c.

5.3. IlepuoanyecKkue U3AAHUS:

N3sectua BY3os. Cepust: ®Pusnka

®usnka B MKOJIE

®dusznka TBEpPAOTO Tena

Bectauk MI'Y.Cepust: ®uzuka. ACTpOHOMHUS
Bectauk CIIOI'Y .Cepust: @usnka. XuMus

agrwdE

6. MeTonnueckue yKazanus s 00y4aromuXxcsi N0 0CBOEHUIO JUCHUILINHBI (MOIYJIf)

PexoMeHmauu 1o OCBOSHUIO JUCIUTUIMHBI HA JIEKIMOHHBIX 3aHITHSIX

- Tepel oOuepenHON Jeknuell HeoOXOIUMO TMPOCMOTPETh MO0 KOHCIEKTY H
PEKOMEHI0BaHHOM yueOHOM TuTepaType MaTepual Mpeabayllen JeKIuu;

- 0OErJI0 03HaKOMHUTKCS C COAEPKAHHEM OYEPETHON JIEKIIMHM 0 OCHOBHBIM HMCTOYHUKAM
JUTEPATyPBI B COOTBETCTBUU C pab0OYeH MPOrpaMMOi JUCIUILTUHBL,

- TIpY 3aTPyTHEHUSIX HEOOXOAUMO 00paTUTHCA K JIGKTOPY MO TpaduKy €ro KOHCYIbTalui
WIH Ha TIPAKTHYECKUX 3aHATHIX.

PexoMeHgamuu o 0OCBOCHHIO TUCIUTUTMHBI Ha TPAKTUYECKUX 3aHATHSX:

- Ha 3aHATUSA HOCUTH KOHCIIEKT JICKIINH U peKOMEHI0BaHHBIN COOPHUK 3a]1a4;

- JI0 OYEPETHOTO MPAKTHUYECKOTO 3aHSTHUS IO KOHCIEKTY M PEKOMEHOBAaHHOW yueOHOU
JUTEepaType MpopadoTaTh TCOPETHUSCKUIA MaTEPHasl, COOTBETCTBYIOIIMIA TEMbI 3aHITHS;

- B Hauaje 3aHATUN 3a7aTh MPENOAaBaTEN0 BOMPOCHI MO MaTepHaly, BbI3BAaBIIEMY
3aTpyJHCHHS B IOHUMAHUU U OCBOCHHH IPU PEIICHUH 3a]1a4, 3aJaHHBIX JIJIS CAMOCTOSATEIIBHOTO
pelIeHusl.

B ocBoeHMM NHCHIUIUIMHBI HHBAJTUIAMH W JIMIIAMU C OTPAHWYCHHBIMHA BO3MOYKHOCTSIMH
3I0pOBbs OOJBINIOE 3HAYCHHE HMEeT WHAMBHAyallbHas ydeOHas paboTa (KOHCYIbTAIlMH) —
JIOTIOTHUTEIFHOE PA3bsICHEHHE y4eOHOT0 MaTepraa.


http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A
http://www.biblio-online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A

I/IH,Z[I/IBI/I,Z[ya.HLHI:Ie KOHCYJIbTalUM 110 HOPCAMCTY ABJIAIOTCA  BaKHBIM q)aKTOpOM,
CHOCO6CTBy10H_[I/IM HHAUBHUAYaTIU3allun O6yquHH 1 YCTAaHOBJICHHUIO BOCIIMTATCIIbHOTO KOHTAKTAa
MCXAYy HOpe€rnoJaBaTciieM U O6yLIaI-OH_II/IMCH HHBAJIMAOM HWJIHA JIMOOM C OI'PaHUYCHHBIMU
BO3MOXHOCTAMHU 31J0POBbA.

7. Ilepeyenb MH(OPMALNMOHHBIX TEXHOJIOTHiA, HCMOJIb3yeMbIX MPH OCYLIECTBJICHUHU
00pa30BaTeJbLHOI0 MPoIecca Mo JMCHUIINHEe (MO1YJII0)
7.1 IlepeyeHb MHPOPMALMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOT Uil
® JJICKTPOHHBIE YYEOHUKH U ITOCOOHSI, IEMOHCTPUPYEMBIE C TIOMOIILI0 KOMIIBIOTEpA U
MYJIBTUMEIUNHOTO IPOEKTOPA,
® UHTEPAKTUBHbBIC JJOCKH,
® JJICKTPOHHBIE HIMKJIONECIUH U CIIPABOYHHUKH,
® TPEHAXKEPHI U MPOTPAMMBI TECTHPOBAHUS,
e oOpasoBarenbHbIe pecypchl HTepHETA,
® BHJICO U ayJAHMOTEXHHUKA.

7.2 TlepeyeHb JUIIEH3MOHHOTO U CBOOOIHO PACHPOCTPAHAEMOr0 MPOrPaMMHOIO
o0ecrmeueHus

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeueHb COBPEeMEHHBIX MPOeCCHOHATBHBIX 6a3 JaHHBIX U HHPOPMAHOHHBIX
CIPABOYHBIX CHCTEM

B niporecce paboThl Hall KYpCOM CTYAEHTBI MOTYT HCIIOIBb30BATh 3JICKTPOHHBIC YIeOHBIC
0cO0wsI, pa3MeIIeHHbIC B CETH HHTEPHET, a TAK)KE KHUTH SJIEKTPOHHON OHOIMOTEYHON CHCTEMBI.

http://elibrary.ru/ eLIBRARY — Hayunas 3jekTpoHHas OHOIHOTEKA.

http://www.edu.ru - Karamor o6pa3oBaTebHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas sHuKIONEANUS «BUKUIIEIUS.

http://www.college.ru - oTkpbIThie Y4EOHUKH MO €CTECTBEHHOHAYYHBIM JUCIUILTHHAM.

http://www.edu.ru - Poccuiickoe oOpazoBanue - deaepanbHbIi TOPTAL.

http://www.krugosvet.ru - cereBast sHuKIONEeIUS «Kpyrocsery.

http://www.naturalscience.ru - caiiT, HOCBSIIEHHBIH BOIPOCAM €CTECTBO3HAHUSI.

8. MaTepuajbHO-TeXHHUYECKOe o0ecriedeHue Mo JUCHUIINHE (MOYJII0)

MaTepI/IaJ'ILHO'TeXHI/I‘IeCKOG obecneucHue JAUCITUITIIMHBI

No Bun pabot
(MOIyJIsT) ¥ OCHAIIIEHHOCTh

1. JlekMoHHBIE 3aHATHS | Y4eOHast ayJuTOpus ISl IPOBEACHUS 3aHATHH JICKIIMOHHOTO,
CEeMHUHAPCKOTO THIIA

350080 r. Kpacuoxap, yi. CopmoBckas, 173, Ne22

VYyeOHast MmeOenb (CTOJBI, CTYIbs), IEPCOHABHBIM KOMIBIOTED
C BBIXOJIOM B ceThb VIHTEpHET, NMpOEKTOp, JKpaH, MeJIoBas
JOCKa,  JTabOpaTOpHBIE  KOMIUIEKCHI ISt yaeOHOM
MPAKTUYECKOH M MPOEKTHOH JEeATENbHOCTH II0 €CTECTBEH-
HOHAyYHBIM JHCIUTUIMHAM

2. CemuHapckue 3aHATHS | YueOHas ayAuTOpus JUIS IMPOBENEHUS 3aHATHH JIEKIIMOHHOTO,
CEeMHHAPCKOTO THIIA

350080 r. Kpacuonap, yn. CopmoBckas, 173, Ne22

VYyeOHast MmeOenb (CTOJBI, CTYINbs), IEPCOHATBHBIM KOMIBIOTED
C BBIXOJIOM B ceThb VIHTEpHET, MpPOEKTOp, JKpaH, MeJIoBas
JIOCKa, 1a00paTopHBIe KOMIUIEKCHI ISl YIeOHOM



http://elibrary.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.college.ru/
http://www.edu.ru/
http://www.krugosvet.ru/
http://www.naturalscience.ru/

MIPAKTUYECKOW U IIPOCKTHOM JEATEIBbHOCTH II0 €CTECTBEH-
HOHAYYHBIM JQUCLUIUIMHAM

I'pynmnoseie
(MHAMBUAYATIbHBIC)
KOHCYJIbTaIluH

VYueOHas ayauTopus JUIS NMPOBENEHUS 3aHATHH JIGKIIMOHHOTO,
CEMHHApPCKOro TUIa

350080 r. Kpacuonap, yi. CopmoBckas, 173, Ne22

VYuebHas Mmebenb (CTOJbI, CTYJIbs), IEPCOHATBHBIN KOMIIBIOTEP
C BBIXOJIOM B ceThb VIHTEpHET, MpPOEKTOp, JKpaH, MEJIOoBas
J0CKa,  JIabopaTOpHbIE  KOMILIEKCHI JUTSE yueOHOU
IIPAaKTUYECKOW M IIPOCKTHOM JCATENBHOCTH II0 ECTECTBEH-
HOHAYYHBIM JUCIHUILIHHAM

Texkymuil  KOHTpPOIb,

VYyebnas ayauTopus JUisi MPOBEACHUS 3aHATUM JIEKIIMOHHOTO,

IPOMEKYTOUHAS CEMHHApPCKOro TUIa

aTTecTanus 350080 r. Kpacuonap, yi. CopmoBckas, 173, Ne22
VYuebHas Mmebenb (CTOJbI, CTYJIbs), IEPCOHATBHBIN KOMIIBIOTEP
C BBIXOJIOM B ceThb VIHTEpHET, MpPOEKTOp, JKpaH, MEJIOoBas
JOCKa,  JIabopaTOpHbIE  KOMILIEKCHI JUTST yueOHOU
IIPAKTUYECKOW M IIPOEKTHOM JAESATENBHOCTH II0 ECTECTBEH-
HOHAYYHBIM JUCIHUILIHHAM

CamocrosiTenbHas bubimoreka (Kpacuomap, yia. Copmorckas, 173)

pabora YyeOnass  meOenb  (CTOJBI,  CTYNbsl), TMEPCOHAIBHBIC

KOMIIBIOTCPEBI C BBIXOJIOM B CCTh I/IHTepHCT.




