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1 ]_le.J'II/I 1 32291 U3YUYCHHUSA TUCHUIIIMHBI

1.1 Ieap aucHUNINHBI

Kypc «Tepmoannamuka, cratuctudeckas Gpu3uka U Gpusuveckas KHHETHKa» HalleJIeH Ha
M3Y4YCHHE 3aKOHOB M METOJIOB TEPMOJIMHAMHUKH, CTATUCTUYECKOW (U3UKH W (PUINIECKOM
KMHETUKH, TIOJydeHHE HABBIKOB HCIOJIB30BAHUS WX JJS PEIICHHUS] KOHKPETHBIX (PU3UUIECKHX
3aj1a4.

1.2 3aga4yu AUCHMILINHBI

*  PacKphITh pPOJb (yHIAMEHTAIBHBIX MPUHIUIOB M METOJOB TEPMOJUHAMUKH,
CTaTUCTHUYECKON (PM3MKU U PU3HMUECKON KHHETHUKH;

* HayuyuTh HCIOJH30BATh COBPEMEHHBI MAaTEMATWYECKUU ammapar Uis pPElIeHHs
KOHKPETHBIX 3a71a4;

*  pPaccMOTpeTh OCHOBHBIE MPOOJIEMbI TEPMOIUHAMUKHU, CTATUCTHUECKOW (PU3HKH H
(bu3HUECKON KUHETUKY;

* copMHpOBaTh Yy CTYACHTOB 3HAHUS M HABBIKM, IO3BOJSIONIME CAMOCTOSTEIHHO
pelaTh NPUKIaIHbIC 3a/1a4H.

1.3 MecTo qucuuminHbl (MOAYJisl) B CTPYKTYpe 00pa3oBaTeIbHON NPOrpaMMbl

JuctumunHa «TepMonuHaMuKa, CTaTUCTHYECKas (HU3uKa U (PU3MUecKas KUHETHKa»
otHocutcsi K Monymio "OCHOBBI TMpeaMETHBIX 3HaHMK 1o mnpodumo «Dusuka»". Momyns
OTHOCHUTCSI K 00s3aTelbHON yacTh W sBiseTcs 0a30BBIM TEOPETHUECKUM M MPAKTUYECKUM
OCHOBAHMEM IS TOATOTOBKHU OakanaBpoB 1o npopmno «Puznukay.

Wzyuenne mucuumiuinbel «TepMonmHamuKa, cTaTUCTHYecKas (u3MKa H (u3ndeckas
KUHETHKa» 0a3upyercs Ha 3HAaHUSX, YMEHUSX, HaBbIKaX, C(OOPMUPOBAHHBIX B ITPOLIECCE U3YUCHUS
IUCUUIUIMHBI «MaTtemaTnueckie MeTo bl B prusnkey, «KBaHTOBast MEXaHHKa» U IIKOJILHOM Kypce
busuKy.

OcBoeHME MAHHOM JUCUUIUIMHBI SIBJISETCS OCHOBOM ISl TOCIEAYIOLIETO H3YyYEHHS
JTUCUUIUIAH: «ACTpOo(dU3HKa U METOIMKA €€ MperoiaBaHus», « [eXHUKa 1 METOAUKa (PU3UIECKOTO
OKCHEPUMEHTa», a TaKkKe Ui IOCIEIYIOIIEro IMPOXOKIECHUS IEeAarornyeckol NpaKTHUKH,
IIOATOTOBKH K UTOTOBOM IOCYJapCTBEHHOM aTTECTALIMH.

1.4 IlepeyeHb NUIAHMPYEMbIX Pe3yJbTATOB 00y4eHHs] IO AWCHMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ NJIAHUPYEMbIMHU Pe3yJIbTaTaAMH OCBOEHHS 00pa30BaTe/IbHON NPOrpaMMblI

JuctmmuinHa «TeopeTuueckass MeXaHMKAa W OCHOBBI MEXaHHMKH CIUIOIIHBIX CPEI»
oOecrieunBaeT HHCTPYMEHTapU (POPMUPOBAHUS CIEAYIOMIMX MPO(PECCHOHATBHBIX KOMIIETCHIIUN
0akanaBpoB

I1K-1 — CnocoOeH ocBauBaTh U UCIIOJIB30BATH 0A30BbIE HAYYHO-TEOPETUUECKUE 3HAHUS U
NPAaKTUYECKUEe YMEHHS [0 TEXHOJOTHYECKOMY U  (U3WYECKOMY O0Opa3oBaHUIO B
npodeccnoHaANBHOM IS TEINBHOCTH;

[1IK-2 — CnocobeH KOHCTPyHpOBaTh COJEP)KAHME TEXHOJOTHYECKOTro U (hu3nyeckoro
obOpazoBanusi B coorBercTBUU ¢ TpeboBanmsiMu DI'OC OCHOBHOTO W cpemHero ooOIero
o0pa3oBaHus, C ypOBHEM Pa3BUTHUSI COBPEMEHHOMN HAYKH U C Y4ETOM BO3PACTHBIX OCOOCHHOCTEH
oOyJaronuxcs;

W3yuenne paHHOM y4yeOHOM AMCUMIUIMHBI HANpaBlieHO Ha (OpMHUpPOBAHHE Y
oOyuaromuxcs npogheccuonanrbHulx Komnerenuui (11K)

e Nupexe Conepxanue B pesynbrate u3yuenus: yaeOHOM JUCHUTUIMHBI
g, | KOMIET | KOMIETEHIHH (wm e€ 00y4aroImuecs JOIKHBI
" | eHUMH 4acTH) 3HATH YMeThb BJIA/IeTh
1. IIK-1 CnocobeHn ocBauBaTh | NpeAMET, Liedb, | MpUOOpeTaTh HaBbIKaMU
u MCIOJIB30BATh | 3aJ1auu U HOBBIE HAYYHO- IPUMEHEHHS




No Nupexe Conepxanue B pesynbrate u3ydyenus: yaeOHOM JUCIUTUIMHBI
. | KOMIET | KOMIETEHIHHI (nnm eé o0yyJaronuecst JOJIKHbI
" | eHuunm 4acTH) 3HATh YMeETh BJIaJEeTh

6a3oBbIe Hay4YHO- | METOJIbI TEOPETUYECKUE ¢bu3nyeckux
TEOPETUUECKUE ¢busuky, eé 3HaHUSA TEOPU K
3HaHUS U | MEeCTO B aHaIN3y
MPAKTUYECKUE YMEHHSI | CUCTEME HayK; MPOCTEHIITNX
10 TEXHOJIOTHYECKOMY | (hyHIIaMEeHTaIbH TEOPETHUECKU
u ¢usnveckomy | bie pU3NIECKUE XU
00pa3oBaHuUIO B | TEOpUU U MIPUKIIAJTHBIX
npodeccuoHaIbHON 3aKOHBI; BOIIPOCOB
JEATeIbHOCTH MIOHUMATh,

aHAJIM3UPOBAThH

du3nveckyro

CYIIHOCTb

SIBJIEHUM 1

MPOIIECCOB,

MIPOUCXOIAIINX

B IIPUPOJIE U

TEXHUKE

2. TIK-2 Criocoben METObI U MIPUMEHSATD HaBBIKAMU

KOHCTPYHUPOBATh PUEMBI 0a30Bble 3HAHUS | IPOBEACHUS
coJiepKaHue MIOCTaHOBKH IUISL peIIeHUs bu3nyeckux
TEXHOJIOTUYECKOTO U | (pu3uveckoro TEOPETUYECKUX U | HAONIONCHUH
¢du3nvecKoro OKCTIIEPUMEHTA, | MPAKTHYECKUX "
oOpa3zoBaHUs B | CIIOCOOBI €ro bu3nyeckux 9KCIEPUMEHTO
COOTBETCTBUU C | MareMaTHYecKo | 3ajay, MPaBUJIBHO | B, PELICHUS
tpeboBanusamu ®I'OC | it 0OpaboTKu; OpPraHM30BBIBATH | IPOCTEHILINX
OCHOBHOT'O U CPEJIHETO | 3HATh METOMBI U | (puznueckue TEOPETHUECKU
oOmiero o6pa3oBaHus, | IPUEMBI HaOII0IeHUS U XU
C YPOBHEM pAa3BUTHUS | PEUICHUS HKCTIEPUMEHTHI, MIPUKIIATHBIX
COBPEMEHHOM HAyKH M | KOHKPETHBIX aHAJTM3UPOBAThH 3agau
C Y4eTOM BO3PACTHBIX | (PU3UYECKUX UX PE3yNbTaThl,
ocoOeHHOCTeH 3ajad, OCYIIECTBIIATh
oOyyJaromuxcs ¢busnyeckue IIOCTPOEHHE

MPUIIOKCHUS MaTeMaTHYECKUX

MaTeMaTU4eCKu | MOJelen

X MOHATHUI buznyeckux

SIBJIEHUM 1
IPOIIECCOB

2. CTpyKTYpa M coiep:KaHHe JUCIUIITHHBI

2.1 Pacnipenesienne TpyA0€MKOCTH TUCHHUILINHBI 110 BUAAM pador

Obmast Tpyno€MKOCTh AUCHMIUTNHBI «TepMoJMHAMUKA, CTaTUCTHUYECKas (QU3UKA H
¢busnueckass KWHeTHKa» coctaBisieT 3 3au.en. (108 wacoB) mux pacmpeneneHue Mo BUAaM padoT
MIPEJICTaBJICHO B Tabmutie (0s1 cmydenmos ODO).

Bun yue6HOI paboThI Bcero CemecTpbl
4acoB (dacor)
9
KonraktHas pabora, B TOM uncJe: 48,3 48,3




AyIuTOpHBIE 3aHATHS (BCero): 42 42
3aHAaTHA IEKIIMOHHOTO THUIIA 10 10 - - -
JlaGopaTopHbIe 3aHATHS - - - - -
3aHATHS] CEMUHAPCKOTO TUIIA (CEMHUHAPBHI, 3 3 i i i
IIPAKTUYECKUE 3aHSTHSI)
Nnas koHTaKkTHas padora:
KonTposs camocrositensHoi paboTsl (KCP) 6 6
ITpomexyrounas arrectauus (MKP) 0,3 0,3
CamocrosiTesibHast padoTa, B TOM YHucJIe: 24 24
ITpopaboTka yqeGHOTro (TEOPETHUECKOr0) MaTepraa 8 8 - - -
BrinonHenne MHAMBUIyalbHBIX 33aHUH (TIOATOTOBKA 4 4 i i i
COOOIICHNH, TPEe3EHTAINI)
Pedepat 4 4 - - -
IToAroToBKa K TEKYIIEMY KOHTPOJIIO 8 8 - - -
KonTpoJib:
9K3aMeH 35,7 35,7
OO0masi Tpy10eMKOCTh Jac. 108 108 - - -
B TOM YHCJIe KOHTAKTHAsA 483 | 483
pabdora
3a4. ef 3 3

2.2 CTpyKTYypa AMCUMILIMHBI:
Pacnpenenenue BU0B yueOHOH pabOThl U X TPYAOEMKOCTHU IO pa3zeiaM AUCHUIUIAHBI
«TepMoMHaMKKa, CTATUCTHYECKAs (PU3UKA U (PU3NYEcKas KUHETHKa» (0151 cmyoenmos ODO).

No KonnuecTBo yacos
- AyautopHas CamocrosiTenbHas
pasn HaumenoBanue pasnenon
ona Bcero pabota pabota
JI I13 JIP
HOBHBIC TTPUHIIUITHI

. |QcHOBHEIC IpHIIIL 9 1 4 - 4
CTaTUCTHUYECKON (PUBMKH
TepMoanHaMuKa paBHOBECHBIX

2. | PMoA PaBHOBEC 9 1 4 - 4
CUCTEM

TaTUCTUYECKUE PACTI TICHUS

3. C CTHYECKHUE pacmpeiese 10 ) 4 i 4
JUTSL UJCATbHBIX CUCTEM

4. |HeunmeanbHbIE CUCTEMBI 10 2 4 - 4
®a30BOE U XUMHYECK

5 30BO€ €CKOe 10 ) 4 i 4
paBHOBECHE

6. Teopus dprykryarnuii u 10 ) 6 i )
OpOYHOBCKOE JIBIDKCHHUE

7. |Kunernueckue ypaBHEHUs 10 2 6 - 2
Bcero 10 32 - 24

2.3 ConeprxaHue pa3ieioB AUCHUNIHHBI:
2.3.1 3auaTHA JeKINOHHOI0 THIIA




HaunmenoBanue pasznenos

Conepxanue pasaena

®opma
TEKYLIEro
KOHTPOJISt

OCHOBHBIE IPUHLIUIIBI
CTaTUCTHUYECKON (PU3MKH

Hcropus npenmera.
TepmonHaMuueckas CuCTeMa Kak
00BEKT HCCIIEIOBAHUS.
TepMOaAMHAMUYECKUI TPUHLIAI
aJIMTUBHOCTH. Kaccel alInTHBHOCTH

Onucanue TepMOIMHAMUYECKHX
cucreM. @azoBoe IPOCTPAHCTBO.
dazoBas Tpaekropus. CTaTUCTUUECKUN
aHcaM01b. OyHKIMS CTAaTUCTUYECKOTO
pacIpeiesIeHHs U €€ CBOMCTBA.
OproauuHoCTb. TepMOaMHAMUUYECKOE
paBHOBecue. CTaTUCTHYECKas
He3aBUCUMOCTb. KBa3u3aMKHyTbIE
cucreMbl. OIykTyanuu GU3NIECKuX
BennuuH. Teopema JInyBuins.
ITocTynar 0 MUKpOKaHOHUYECKOM
pacnpenenenuu. KBantoBas
cratucTuka. CTaTUCTUYECKUM OnIepaTop
U €ro CBOMCTBa. DHTPONHUS U
CTaTUCTUYECKUU BEC.

Onpoc

TepMoauHamuka
PaBHOBECHBIX CUCTEM

TepMmoarHaMUYECKUE BETUYUHBIL.
Temneparypa. Makpockonuyeckoe
IBWKeHHue. BHelHue BO3IeCTBU.
Ammabarudeckuit mporecc. /laBnenue.
PaboTa 1 KoJIM4eCTBO TerIa.
Tennoemkocts. TepMoguHaMuyeckue
noreHuuansl. [1epBbIil 1 BTOPOH 3aKOH
tepmoauHamuku. Teopema Kapho.

T/l nepaBencTBa. Tperuii 3akoH
TEPMOJUHAMUKH U €TI0 CICIACTBUSA.
HenoctkumocTh aGCOTIOTHOTO HYJIS
temneparyp. [loBeneHue TermnoeMkocTu
BOJIN3M aOCOJIFOTHOTO HYJIS

Meton T/ noTeHIMaNOB.
TepMoauHaMuKa ra3os.

MeTtoapl oxnaxaeHus Ta30B (MpoLecc
Jlxxoyns-ToMcoHa, paciiupeHue rasa B
IIyCTOTY U T.A.). TepMoauHamMuka
MarHeTUKOB. MarHUTHOE OXJIaX/I€HNE
IIapaMarHeTUKOB. MarHUTOCTPUKLIUS.
TepMmoanHaMKKa JUJIEKTPUKOB.
[Teez03ddexr. TepmoaunHamuka
crep:kHel. TepMoavHaAMUKA I11a3Mbl

Onpoc




CraTucTHYECKHE
pacnpeneneHus st
UIeaIbHBIX CUCTEM

W neansHblil O0JIBIIMAHOBCKHIL Ta3.
Pacnipenenenne bonsimana. CBoOomHas
SHEPrus UACATBHOTO r'a3a. Y paBHEHUE
cocTosiHUS. MeanbHbIi a3 ¢
IMOCTOSIHHOH TEINIOEMKOCThIO. 3aKOH
paBHOpacnpenenenus. [Ipenenst
MPUMEHUMOCTH UACAIBHOTO
0O0IBIIMAHOBCKOTO Ta3a.

Cratuctuka ®epmu-/lupaka. depmu-
ra3 Ipyd HU3KUX TEMIEPATYpax.
DNEKTPOHHBIN ra3 B MeTa/lIax.

Craructuka bose-Diiamrreiina. boze-
ras Ipy HU3KHUX TEMIIEpaTypax.

TennoeMKoCTh AByXaTOMHOTO Tasa.
Bkrnan BpamaTenbHbIX, Koie0aTenbHbIX
U DJICKTPOHHBIX CTETIEHEeH CBOOOIBI.
VY4er B3aMMOAECUCTBUH SICPHOTO CIIMHA
U MOJIEKYJIIPHOTO BpaleHus (OpTo- U
rapa- BOJAOPOJ, OPTO- U Iapa-
nenTepuin)

CraTuctuueckas TeOpHsi paBHOBECHOTO
n3iyyeHus. @opmyia [Inanka nms
IJIOTHOCTHA PAaBHOBECHOT'O U3JIy4CHUS.
IIpenenbHble cydyau HU3KUX U BBICOKUX
gactoT. ®opmyinsl Penes-/[xunca u
Buna. 3akon cMenienus Buna. 3akon
Credana-bonbimana. TernmoemMkocTs U
JIaBJICHUE PABHOBECHOT'O U3JIy4EHUS.

Teopust TEIIOEMKOCTU TBEPBIX TE.
Kiaccuueckast Teopust TEIII0EMKOCTH
TBepbIX Tel. 3akoH [romonra u [Itu.
Teopus TEIIOEMKOCTH TBEPAOTO TEJIA
OuinmreitHa. OcHOBBI Teopuu [ebas
TETJIOEMKOCTH TBEPJBIX TEI.

Craructuueckas pU3uKa TBEPAbIX Tel,
HaXOJSIIMUXCS B JJIEKTPUUECKUX U
MarHUTHBIX M0JIAX. PacueT 3aBucumoctu
IUBJIEKTPUUECKON BOCIIPUUMYHUBOCTH
Ten ot Temneparypsl. @opmyna Jlebas u
3akoH Kropu. 3aBUCUMOCTh MAarHUTHOM
BOCIIPUMMUYHUBOCTH TBEPABIX TEN OT
teMieparypsl. 3akoH Kropu — Belicca.

Onpoc




HewnneanbHble cHCTEMEI

HeupneanbHeplil ra3. Yuer oaeKkynsipHOTO
B3auUMOJIeicTBUSA B cucTeMe. Cucremsl ¢
KOPOTKO JACUCTBYIOIIUMH CUIIAMH,
YpaBHEHHE COCTOSHUS KIIACCHYECKOIO
cnabo HewJleanbHOro ra3a. BupuanbsHoe
pasnoxkeHue. Pacyer nepBbIX MONPaBOK
K ocHOBHbIM T/l BenmmunHam. Popmyna
Ban-nep-Baansca.

Teopus KI1acCUUECKUX PAaBHOBECHBIX
HeuJealIbHEIX cucTeM. CHCTEMEI C
JANBHOJICUCTBUEM. Y PABHEHHUE
COCTOSIHHS ITOJTHOCTHIO HOHH30BAHHOM
mIa3Mbl. PacueT nepBhIX MOMPABOK K
ocHoBHBIM T/l pyHKIMSIM

KoHnTponsHas
pabota

da3zoBoe U XUMHUYECKOE
paBHOBECHE

dazoBoe paBHOBecHE U (ha30BbIE
nepexopl. T/] cucTeMBbI € IEPEMEHHBIM
YUCJIOM 4acTULl. XUMUYECKUN
MOTEHLMAJ. Y CJIOBHS paBHOBECHS JIBYX
¢a3. Knaccudpuxamus OI1. OIT 1-ro
pona. ®opmyna Knaiinepona-
Knay3uyca. Kpurnueckas Touka.
YcnoBus paBHOBecHs Tpex ¢as.
®a30B0€ paBHOBECUE I'€TEPOTCHHOU
CUCTEMBI C Y4ETOM CHJI IIOBEPXHOCTHOTO
HaTsokeHus. PII 2-ro pona. YpaBHeHUs
Opendecra.

OOmu1re ycaoBHsi paBHOBECHS B
XUMUYECKH Pearupyronux cucTeMax.
PaBHOBeCHbIE XUMUYECKHUE PEAKLIUU B
CMECH MJICANIbHBIX Fa30B. 3aKOH
neiictByronux macc. Koncranra
XMMUYECKOIO paBHOBeCHs. TeIIoBoi
b HEKT XUMHYECKON PEeaKIIHH.
YpaBuenue Bant-I'odda

Ompoc




Teopus dpiykryarnuii u
OpOYHOBCKOE JIBIDKCHUE

Teopus ¢pykTyaruii OCHOBHBIX
TEPMOIMHAMUYECKHUX BEIUUUH. MeToa
KOPPEJSLIMOHHBIX (PYHKITHH.

bpoyHOBCKOE NBHKEHUE U CITydalHbIE
npoueccsl. Pusnueckue
XapaKTePUCTUKU OPOYHOBCKOTO
nBrokenna. CToxacTHUYECKUE
middepeHnanbHbIe ypaBHEHHS.
@opMyIIBl I CPEAHUX 3HAYEHUH OT
KBaJIpaTOB U3MEHEHUN UMITyJIbCA U
CMeELIeHUs. Y PaBHEHHE
CMmonyxoBckoro. YpaBHeHne Qokkepa-
IInanka u ero npocrenmmne
npuMeHeHus. CekTpaabHble
IIPEJICTaBICHMS B TEOPUH CITy4alHBIX
poreccoB. BpemeHHbIe
KOPPEJSLMOHHBIE (DYHKIIUH.
CrniekTpasibHas MJIOTHOCTH CIy4aliHOTO
raycCOBCKOTO Ipo1ecca. TeroBsle
IIyMBI 1 00001IeHHAs (hopMyna
HalikBucra

Pedepar,
OIIpoC

Kunernueckue ypaBHEHUs

Hepapxust BpeMEHHBIX U
MPOCTPAHCTBEHHBIX MACIITA0OB.
WuTterpan cronkHoBeHuit boromobosa.
IIepexon k HHTErpasly CTOJKHOBEHUN
bonsivana. CBolicTBa HHTETpaia
cTonkHOBeHU bosbimana. OyHKIusA
pacnpenenenuss Makcsemna. H-treopema
bomsmMana. CtaTucTU4ecKkoe
000CHOBaHME YpaBHEHUH ra30BOM
muHaMuku. [loctpoenue ypaBHeHu
THJIPOJMHAMUYECKOTO MPUOIIKEHHUS;
KMHETUYECKOE YpPaBHEHHUE ISl JIETKOU
KOMIIOHEHTHI; YpaBHEHHE
KUHETHYECKOTro OanaHca

MuKpOCKOIMYECKNE ypaBHEHUS AJIS
3apsKEHHBIX YACTHI] U MOJI.
[TapameTpsl pa3pexEeHHOM IUIa3MBI.
[TpubnuxeHne BTOPHIX
KOPPEJISLUOHHBIX (PYHKITHIA
(MoNIpU3aIIMOHHOE TPUOIIKEHUE).
WHrerpain cronkHoBeHu banecky-
Jlenapna. D¢ deKTHBHBIN MOTEHIINA.
Nurerpain cronkHoBeHui Jlannay.
CBolicTBa UHTETPAJIOB CTOJIKHOBEHUH
JUIS pa3peKEHHOH I1J1a3MBbl.
[Tpubnmxenne 6ecCTOTKHOBUTEIBHOM
1a3Mel. 3atyxanue Jlannay.

Ompoc

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA




CrpykTypa NpakTU4eCKUX 3aHATHMN:

[TpoBepka HaMMuKsl BHITIOJIHEHHOTO 33JJaHUSI CAMOCTOSTEIIbHONW PaOOTHI.
Bri6opouHnas mpoBepKka HaIU4UUs U IPABUIBHOCTH BBITIOJIHEHUS IOMAIITHETO 33 JaHuUs.
Paz6op TMNMUYHBIX OMIMOOK, BO3HUKIIUX B CAaMOCTOSITEIbHOI padoTe.

PaccMmoTpeHne TeopeTHUeCKUX OCHOBAHUM JUIsl IPAKTUKHU TEKYILEH TEMBI.

Paz0op nmpakTHUECKUX METOJIOB U pEelIeHHe COOTBETCTBYIOIIUX 3a/1ay.

. KoppexTtupoBka 3a1anuii 1711 CaMOCTOSITENIHONW paOOThI CTY/IEHTOB.

Ha HEKOTOPBIX MPAKTUUECKUX 3aHATHIX MPOBOIUTCS ayAUTOPHAsE KOHTPOJIbHAS padoTa.

SECIPCES

TeMbl ceMMHAPOB O JUCHUIINHE

1. OcHOBHBIE IPUHIMIIBI CTATHCTUYECKON PU3UKI

2. TepMoauHaMHKa PaBHOBECHBIX CUCTEM

3. Cratuctuueckue pacnpeneaeHus A1 UAcaIbHbIX CUCTEM
4. HenpneanpHble CUCTEMBI

5. ®a30BO€ U XMMUYECKOE PAaBHOBECUE

6. Teopus duykTyanuii 1 OpOyHOBCKOE JABIKCHUE

7. Kunetnueckue ypaBHEHUS

2.3.3 JIaGopaTopHbBIe 3aHATHS
He npedycmompeno

2.3.4 IlpumepHasi TeMaTHKa KYpCOBBIX padoT (IIPOEKTOB)
He npedycmompeno

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0eceUeHus1 AJIsl CAMOCTOATEIbHOIH padoThl
o0y4aromuxcs Mo JMCHHUILIHHE (MOLYJII0)

CamocrosTenbHas pa60Ta CTYACHTOB 11O JUCHHUIIIIMHE COCTOUT U3 BaHaHHﬁ,
COOTBETCTBYIOIIUX KaXKIOMY IIPAKTUIECKOMY 3aHATHIO.

BueaynuropabiMu popMaMu M HHCTPYMEHTaMH CaAMOCTOSITENIbHON pabOThI CTYJICHTOB TIO
JUCHUIIIIMHEC ABJIAIOTCA:

. BBIIIOJIHEHUE IOMAIIIHUX 3a1aHui (IPaKTUYECKUX U TEOPETUUECKUX);

. BBITMIOJTHEHUE JIOMAITHUX KOHTPOJBHBIX pabOT (KaKk CpeICTBO IMOJATOTOBKH K
ayJIUTOPHBIM KOHTPOJILHBIM paboTaMm);

. MOJITOTOBKA K MPAKTHYECKUM 3aHATHUAM, padoTa C JEKIIMOHHBIM MaTepHaJIOM;

. IIOJATrOTOBKA K DK3aMEHY.

Buner camocTosiTenbHON pabOTHI CTYICHTOB:

PaboTa ¢ Hay4HOH U y4eOHO-METOIMUECKOM TUTEepaTypoii (YKa3bIBaeTcs aajee).
[TpoxoskieHre TeCTUPOBAaHUS 00YUAIOIIET0 U KOHTPOJIHUPYIOIIETO XapakTepa.
Hanmcanue pedepaToB (mpuMepHbIe TEMbI YKa3bIBAIOTCS Aajiee)

N3yuenne 0643aTenbHOM U JONOTHUTEIBHOM JTUTEPATYPHI;

BelnonHeHne caMOCTOSTENBHBIX 3aJaHUN Ha IIPAKTUYECKUX 3aHATUAX;

[Touck nnbopmaruu no 3agaHHON TeMe B ceTu HTepHeT;

CaMOKOHTPOJIb U B3aMMOKOHTPOJIb BBIIIOJHEHHBIX 3aJaHUI;

[TonroToBka K HAMCAHUIO KOHTPOJIBHBIX pabOT, TECTOB, clladya 3K3aMeHa.

Wb WD =

Ilepeuenp yueOHO-METOIMUECKOTO 00eCIeUeHHS TUCIIUILITHHEI
Ne Bun CPC T10 BBITIOJTHEHUIO CAMOCTOSITETILHON pabOTHI

1 |Ilpopabotka yuebHoro |AkceHoBa, E.H. OOmas ¢usuka. TepmomuHamuka H
(TeopeTuyecKoro) MoJieKyisipHasi ¢pusnka (TJaBbl Kypca): yaeOHoe mocobue / E.H.
Marepuana AxcenoBa. — Cankr-IlerepOypr: Jlans, 2018. — 72 c.

Edpemos, 0. C. Craructuyeckas ¢uzuka U TEPMOAWHAMUKA!
ydeObHoe mocobue i akagemudeckoro OakamaBpuata / 1O. C.




EdpemoB. — 2-e m3n., ucnp. u gon. — M.: U3narensctBo FOpaiir,
2018. —207 c.— (Cepus: bakanaBp. AkanemMuueckuii Kype). Pexum

J0CTyma: www.biblio-online.ru/book/38 A30CB7-9FEA-44E7-
AF1E-7B7E7FB9551A.

2 |BelnonHeHue MuponoBa, I''A. MounekynspHas (u3MKa U TEPMOJMHAMHUKA B
MHIUBUAYaAJIbHBIX BOINpOCax M 33aavax: yueOHoe nocodue / I'.A. Muponosa, H.H.
3aganuii (moaroroBka  |bpanar, A.M. Canenxuii. — Cankr-IlerepOypr: Jlans, 2012. —
COOOIIIEHUH, 480 c.

IIpe3EHTALMI) bernog, I'. B. Tepmoaunamuka B 2 4. Yactp 1: yueOHUK U IPAKTHKYM

IS akaiemMudeckoro OakanaBpuara / I'. B. beno. — 3-e u3., ucmp.
u pon. — M.: U3narensctBo FOpaiit, 2018. — 264 c¢. — (Cepusi:
bakanaBp. Akanemuueckuii Kype). — Pexum nocryna: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

3 |Pedepar Hernad, A. A. Kypc ¢usuku / A. A. [ernad. - M.: Bricmas
mkona, 2002. - 717 c.

Uponos, U. E. 3anaun no obmeit ¢pusuxe /U. E. Upomnos. - CII6:
UznarensctBo «Jlanb», 2006. -416 c.

Cagenbes, 1.B. Kypc o6mieit ¢pusuku. B 3 1. Tom 1. Mexanuka.
MonexynsipHas ¢usuka: yuebHoe nocodue / .B. CaBenbeB. —
Cankr-IlerepOypr: Jlanb, 2018. — 436 c.

Kanamuukos, H.II. OOmas ¢usuka. COOpHUK 3adaHUil H
PYKOBOJCTBO K peIIeHHIO 3ajgad: ydeOHoe mnocobue / H.IL

Kanamnukos, C.C. MypaBseB-CMmupHOB. — Cankr-IletepOypr:
Jlann, 2018. — 524 c.
4 |IlogroToBka K AxcenoBa, E.H. OOmas ¢usuka. TepmomuHamuka H

TEKyILIeMy KOHTPOJIIO  |MOJEKyJsipHas ¢u3uka (riaaBbl Kypea): yuebHoe nocobue / E.H.
AxcenoBa. — Cankr-IlerepOypr: Jlans, 2018. — 72 c.

Edpemos, 0. C. Craructudeckas ¢uzuka U TEPMOAWHAMUKA!
ydeObHoe mocobue Ui akagemudeckoro OakamaBpuata / 1O. C.
EdpemoB. — 2-e u3z., ucnp. u gorn. — M.: U3narensctBo HOpaiir,
2018. —207 c.— (Cepus: bakanaBp. AkanemMuueckuii Kype). Pexum
JOCTYTIA: www.biblio-online.ru/book/38 A30CB7-9FEA-44E7-
AF1E-7B7E7FB9551A.

bernog, I'. B. Tepmoaunamuka B 2 4. Yactp 1: yueOHUK U IPAKTHKYM
IS akaiemMudeckoro OakanaBpuara / I'. B. beno. — 3-e u3., ucmp.
u pon. — M.: U3narensctBo FOpaiit, 2018. — 264 c¢. — (Cepusi:
bakanaBp. Akanemuueckuii kype). — Pexum nocryna: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTUH

B cootBercTBum ¢ TpeboBanusmMu OI'OC mpu peanuzanvy pa3IUuHBIX BUJOB y4eOHON
paloThl MpexycMaTpUBACTCA HCIOJIb30BAHHE B y4EOHOM IpoOIecce CIEAYIOIIHUX AKTUBHBIX H
MHTEPAKTUBHBIX (POPM MpOBEICHUS 3aHATUI:

® JICKIINY;

® TECTHPOBAHHUS C HCIIOJIF30BAHHEM AKTUBHBIX U MHTEPAKTHBHBIX (HOpPM MPOBEACHUS
3aHSATHH;

® [IOArOTOBKA MUCbMEHHBIX peepaToB Mo TeMaM Kypca.

Temoit pedepara nomkHa OBITH UCTOPUS OTKPBITUS KOHKPETHOTO (PU3NYECKOTO 3aKOHA
WIN pa3BUTHE MPEJCTABICHUN O MPHUPOJIe KOHKpETHOro sBieHus. Kpome Toro, Temoit pedepara
MOJKET CIIY’KUTh Hay4Hasi IeSITeIbHOCTh B 00J1aCTH (PU3UKH OTJETBHBIX YYEHBIX U HAYYHBIX IIIKOJ.

[Ipu opraHM3alMu CaMOCTOSITENILHOW paOOThl 3aHATUN MCHOJB3YIOTCS CIEIYIOIIUe
o0pa3oBaTesibHbIE TEXHOJIOTUHU: YUeOHO-METOIMYECKOE COMPOBOXKICHUE NUCIUILIUHBI, padoTa ¢


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

TUTEPATypPOH, AKeThl MPUKIAIHBIX TPOTpaMM, JOKalbHbIE (YHUBEPCUTETCKHE, (DaKyIbTETCKHE,
kadenpanbHbIe) U TI00aTbHBIE KOMIBIOTEPHBIE CETH U JIP.
NuTepakTuBHBIE 00pa30BaTEBHBIE TEXHOJIOTHH, UCIIOJIB3YEMBIC B AyIMTOPHBIX 3aHITHSIX

Cemectp Bun 3ansatus Hcnons3yemble HHTEpaKTUBHBIC Komnuectso
(JI, IIP) 00pa3oBaTelbHbIC TEXHOJIOTHH 4acoB
9 JI Co3manne TpPOONEMHBIX CHTyalWid, HCIOIb30BaHUE 6
KOMIIBIOTEPHBIX AEMOHCTpALHH
KonnekruBHoe perieHne pU3nMUecKrx 3aad U TECTOBBIX 10
1P 3agaHui, paboTa B MaJbIX TPyIIax

4. OneHo4YHbIe M METOANYECKHE MATEPHAJIbI
4.1 OneHo4HbIe CpeCTBa IJIsl TEKYIero KOHTPOJIsSI yCIIeBAeMOCTH U IPOMEKYTOYHOM
aTTecTaluu

OreHOYHBIE CpeACTBA IpeIHa3HAueHbl JUIS KOHTPOJS M OLEHKHM 0Opa30BaTENbHBIX
JTOCTIDKEHUH 0OyJaromuxcs, OCBOMBIIUX MPOrpaMMy y4eOHOH IUCHMIUIMHBI «Ha3BaHHE
JTMCLUTUTMHBL.

O1eHOYHBIE CPEeNICTBA BKJIIOUACT KOHTPOJIbHBIE MaTepHalbl U MPOBEJCHUS TeKYIIero
KOHTPOJIA B popMe 3a1aHUil OIpoca, TOKIaga-pe3eHTAlNH, U MPOMEKYTOYHOH aTTecTaluu
B (hopMe BOIIPOCOB K IK3aMEHY.

OrneHoYHbIE CpeACTBA Ui HMHBAJTUAOB W JHUI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU

3JI0POBBSI BEIOUPAIOTCS C YUETOM UX MHAWBUIYABHBIX IICUX0()U3NYECKHX 0COOCHHOCTEH.

— IIp1 HEOOXOAMMOCTH MHBAIHJIAM U JIULIAM C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS
MIPEJOCTABIISIETCS IOTIOJIHUTENFHOE BpeMs ISl TIOATOTOBKU OTBETA HA SK3aMEHE;

— MIpHU TIPOBEICHUH MPOLETYPhl OICHUBAHUS PE3YIbTATOB OOYyUEHHsSI MHBAINUJIOB M JIMIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBBS IPEAYCMAaTPUBAETCS UCIOJIb30BAHUE TEXHHUUECKHX
CpeACTB, HEOOXOTUMBIX UM B CBSI3U C UX WHAWBUIYAIbHBIMA OCOOCHHOCTSIMU;

— IIpU HEOOXOIUMOCTH ISl 00YJaIOIIUXCsl ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSAMU 3/I0POBbS
U UHBIMIOB TMpOIEIypa OLEHUBAHUSA pPE3YyIbTaTOB OOYYEHUS N0 JUCLUIUIMHE MOXET
MIPOBOJIUTHCS B HECKOJIBKO JTAIOB.

[Tpouienypa oleHUBaHUS PE3yJIbTATOB OOYYEHUsT WHBAIMIOB U JIUI[ C OTPAHUYCHHBIMU
BO3MOJKHOCTSIMH 3/IOpPOBBSl 10 JUCHMIUIMHE (MOMYJIO) TPEAyCMaTpUBAET TPEAOCTaBICHHE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OTPAaHUUYEHHUSIM HMX 370POBbS U BOCIPHUATHA
uH(pOpMAIINH:

Jnist T ¢ HapyIIECHUSIMH 3pEHUST:

— B Ie4aTHOM (hopMe yBeTUUEeHHBIM HIPUPTOM,

— B JopMe€ AIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyIIEeHUsIMH CITyXa:

— B re4atHoi (opme,

— B (JOopMeE BIEKTPOHHOTO JTOKYMEHTA.

JUnist U1 ¢ HapyIIEHUsIMHA OTIOPHO-JIBUTATEIBHOTO amnrapara:

— B re4atHoi (opme,

— B (JopMeE AIEKTPOHHOTO JTOKYMEHTA.

JIaHHBIN TIepeueHb MOXKET ObITh KOHKPETH3HUPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
o0yJaromuxcs.

CTpyKTypa OLlEeHOYHBIX CPEACTB /ISl TeKylleil i MPOMeKYTOYHOM aTTecTAluu

HaumenoBanne OILICHOYHOI'O CPEACTBA




No Konrponupyemsie Kon xonTponupyemoit IIpomexxyrounas
/_ paszaensl (TeMbl) KOMITETEHIINY (MK ee Texymuii KOHTPOINIb aTTecTalus
n/m
MACLIUIIIAHEL* 4acTH)
OCHOBHBIE IPUHIIUIIB IK-1 Omnpoc Bonpoc Ha 3x3amene 1-
1 CTaTUCTUYECKOH (DU3UKH 3
TepMmonuHaMuka IK-1 Omnpoc Bonpoc Ha 3x3amene 4-
2 PaBHOBECHBIX CUCTEM 5
Craructuueckue IK-1 Ormpoc Bompoc Ha 3a sx3amene
pacnpeneneHust Juis yere 6-8
3 H7eaIbHbIX CUCTEM
HenneanbHble CHCTEMBI IK-1 Kontponsnas padora | Bompoc Ha sx3amene 9-
10
4
@daz0BOE U XUMHUUYECKOE TIK-2 OHPOC BOHPOC Ha 3K3aMCHEC
5 paBHOBECHE 11-13
Teopus duykTyarmii u [K-2 Pegepart, ompoc Bompoc Ha 3x3amene
6 OpOYHOBCKOE JIBIKCHHC 14-15
Kuberuueckue YpaBHEHUS TIK-2 OHPOC BOHPOC Ha 3K3aMCHEC
7 16-17

IToka3aTenu, KpUTEPHHU U IIKAJIA OLEHKH ¢(pOPMHUPOBAHHBIX KOMIIETEHIIM I

Koa u HaumMeHoBaHue

CoorBeTcTBHE YPOBHEH 0CBOCHHS KOMIICTCHIMH IIAHNPYEMBIM pe3yJibTaTaM

KOMIIETEeH I 00y4JeHNs 1 KPUTEPHUAM UX OLIEHUBAHUS
NOPOrOBbI 0a30BbIii NPOABUHYThIN
Onenka
Y IOBIETBOPUTEITHHO Xopotmo/3a4TeHo OTIUYHO /3a4TEHO
/3auTeHo
nK-1 Cnocobex | 3naer — 3naer — 3naer —
OCBanBaTh u

HCIIOIb30BaTh 0a30BBIE
HAayIHO-TCOPECTUICCKHNEC
3HAaHUA U MPAKTHUICCKHEC

YMEHHUSI o
TEXHOJIOTHYECKOMY U
¢dusmuecKOMy
00pa30BaHUIO B
poQeCCHOHATHLHOMN
JeATENBHOCTH

OCHOBHBIC PE3YJIbTAThl U

HCKOTOPBIC aCIICKThI

MaTeMaTHIeCKHUI anrapar,

HpaKTHIECKHE MaTEMaTHIECKOTO OCHOBHBIE PE3YyJIbTaThI U
NIPUIIOKEHUS arrapara, NIPAKTUYECKUE ITPUIIOKEHHUS
OCHOBHBIE PE3YyJbTaThI U
IIPaKTUYECKHE
MPUIOKEHUS
Ymeer — Ymeer — Ymeer —

peuiaThb 3aga4u i
IPOCTBIX MO,HCJIeﬁ

peuIaThb 3aga4u i
IPOCTBIX MO,HGJIeﬁ;

pelaTh 3a1a4u Jyisi IPOCTHIX
MOJICIICH;




aHAIN3UPOBATH
(M3UIECKUIA CMBICTT
OCHOBHBIX (hOpMyIT

aHAIM3UPOBATh (PHU3NUECKUIA
CMBICIT OCHOBHBIX (hOpMYII,
YpaBHEHHH U PE3yIbTaTOB

Baapeer —

HEKOTOPBIMU METOIAMHU
MaTeMaTHIECKHUX
peoOpa3oBaHUA IS
MOTYYEeHUST HEKOTOPBIX

Baageer —

HEKOTOPBIMU METOIAMHU
MaTeMaTHIECKHUX
peoOpa3oBaHUA IS
MOTyYEHHST OCHOBHBIX

Baapeer —

METOAMH MAaTEMaTHUYECKHX
peoOpa3oBaHUA IS
MOTYYEHHST OCHOBHBIX
(U3MYECKUX PE3YIHTATOR

(U3MYECKUX PE3YNbTATOR | (PU3UYECKHX
Pe3yIILTATOB
T1K-2 Crocoben 3Haer - 3Haer - 3Haer -

KOHCTPYHUPOBATh
CoZiepKaHue
TEXHOJIOTHYECKOro 1
¢u3IIecKoro
00pa3oBaHUs B
COOTBETCTBHH C
tpeboBanusmMu OI'OC
OCHOBHOI'O M CPEIHEr0
obrrero o0pa3oBaHus, ¢
YPOBHEM Pa3BUTHSI
COBPEMEHHOW HayKHU U C
Y4ETOM BO3PACTHBIX
ocoOeHHOCTEH
o0yJaromumxcs

METOJIBI ¥ IPUEMBI
MIOCTaHOBKH
¢u3HIEecKoro
9KCIIEpPUMEHTA

METOABI ¥ IPUEMBI
MOCTAaHOBKH
¢usHIEecKoro
9KCHIEPUMEHTA, CIIOCOOBI
€ro MaTeMaTHYeCKO#
00paboTKy;

METOABI ¥ IPUEMBL
MIOCTaHOBKH (PH3HYECKOTO
9KCIIEPUMEHTA, CIIOCOOBI eTo
MaTeMaTn4eckoil 00padboTKw;
METOJBI ¥ IPUEMBI PELICHHUS
KOHKPETHBIX (PH3UYECKUX
3a1ad, (PU3NUECcKue
MPUIOKESHUSI
MaTEMaTUYCCKUX TTOHATHUI

TunoBbie KOHTPOJIbHBIE 32JaHUSI HJI HHbIE MaTepHasbl, He00X0AUMbIe /ISl OEHKHU
3HAHUH, YMEHHH, HABBIKOB W (MJH) ONBITA JeATeJbHOCTH, XaPaKTePU3YHIIUX 3TaIbI
(opMupoBaHMA KOMIIETEHIMI B NIpoLecce 0CBOCHUsI 00pa30BaTe/IbHOM IPOrPaMMBbI

Bonpocsl 11 yCTHOI0 WJIM NHCbMEHHOI'0 OIIPoca

1. TJ npuHiun agautuBHOCTH. Kitaccel aiaiuTHBHOCTH.

2. ®azoBoe mpocTtpaHcTBo. Pa3oBast TpaekTopus. CtaTucTuueckuii ancamo6ib. OYHKIUSA
CTaTUCTUYECKOTO PACIPEEIICHUS U €€ CBOWCTBA. DProANYHOCTb.

3. T paBHOBecue.

Onykryanuu GU3NYECKUX BETUUNH.
4. Teopema JInyBus.
5. IloctynaTr 0 MUKPOKOHOHHUYECKOM PACIIPEACIICHUH.
6. KBanToBas cratuctuka. CTaTUCTUYECKUI ONIEPATOP U €r0 CBOMCTBA.
7. DHTpONHNS U CTATUCTUYECKUI BEC.
8. TepmoanHamuueckue BenuuuHbl. Temmneparypa. Anuadbatuueckuii mporuecc. JlaBienue.

9. TepmoarHAMUYECKHE TOTEHIUABL.

Craructuueckass HE3aBUCUMOCTh. KBa3W3aMKHYTbIE€ CHCTEMBI.

10. TlepBelii m BTOpON 3akoH TepMmoauHamuku. Teopema Kapno. Tperuit 3akoH
TEPMOJMHAMUKH U ero ciencTBus. [loBeneHne TermmoeMKocTH BOIU3H aOCOIIOTHOTO HYJISL.

11. T/ nepaBenctsa. I[Ipunuun Jle lllarense-bpayna.

12. PabGoTa 1 koimMyecTBO Teruia. TernaoeMKoCTb.

13 Metoas! oxnaxaeHus ra3zoB (mpouecc Jxoynsa-ToMcoHa, paciiupeHue ra3a B MycToTy

U T.1.)

14. TepmoauHamuka

MAar"a€THukKoOB.

MaruauTtHoe

Maruaurtoctpuknus. TepMogHHAMHKA AUINEKTPUKOB. [The303exT.

OXJIAXKJICHHUEC

napaMara€TUKOB.



15. ®azoBbie nepexonpl. T/l cucTeMbl ¢ NMEPEMEHHBIM UYHUCIIOM YacTHL. XUMHYECKHH
noTeHuan. YcinoBus paBHoBecus AByX ¢a3. Kmaccudpukamus OII. DIT 1-ro pona. Popmyna
Knaiinepona-Knay3suyca. Kputnueckas Touka. YciaoBus paBHOBecHs Tpex (as.

16. ®a3oBoe paBHOBECHE TI'€TEPOT€HHOM CHCTEMBI C YYETOM CHJI IIOBEPXHOCTHOTO
HaTSKEHUS.

17. ®II 2-ro pona. YpaBHeHus DpeHdecra.

18. Tepmonnnamuka @I “npoBoIHUK-CBEPXITPOBOIHUK .

19. Kanonunueckoe pacmpenenenue ['n66ca. Pacmpenenenne Maxkcsemna. Ilpumepst:
KJIACCUYECKUU ¥ KBAHTOBBIN OCLMILIATOP, KIIACCUYECKUI U KBAHTOBBIA POTATOP.

20. CBoOotHast sHEprus B pacnpeneneHuu [ nudoca.

21. bonbioe kaHOHUYECKOE pacnpeaeneHue ['udoca.

22. T/l 5KBUBaJIGHTHOCTb KAHOHUYECKHUX PacIpeleICHHM.

23. WneanpHblii  OonblMaHOBCKUM ra3. Pacnpenenenne bosbimana.  Ilpemenst
MPUMEHUMOCTH UJEaTILHOTO OOJIIIMAHOBCKOTO Ta3a.

24. CBoOo1HAs SHEPTHs UCATHHOTO Ta3a. Y paBHEHUE COCTOSHUSL.

25. 3aKOH paBHOpaCHPEAEIICHUS.

26. TemnoeMKOCTh [JIByXaTOMHOIO Ta3a. Bkian BpamiatenbHbIX, KoJeOaTeIbHBIX U
AIIEKTPOHHBIX CTETMEHEN CBOOOIbI.

27. Yuer B3aUMOAECUCTBUI SAEPHOTO CIIMHA U MOJIEKYJISIPHOIO BpalleHus (OpTo- U mapa-
BOJIOPOJ, OPTO- U Mapa-IeuTepuil).

28. CraTuctuueckas Teopusi paBHOBeCHOro n3nydeHus. @opmyna [lnanka 11 mioTHOCTH
paBHOBECHOTO M3iIydeHHud. lIpenenbHble ciydan HU3KUX M BBICOKMX 4yacToT. PopMmynsl Penes-
Joxkunca w Buna. 3akon cmemenus Buna. 3akon Credana-bonbpimana. TemnoeMKocTb
PaBHOBECHOTO MU3JIy4eHUs. JlaBIeHEe paBHOBECHOIO U3ITyUEHHUSI.

29. TenoeMKkocTh TBepAbIX Tes. Moaens Jlebas. Monens DitHinrelina. 3akoH J{ronoHra-
[Itn.

30. Teopust KJIacCMYECKMX DPABHOBECHBIX HEUJEAIBHBIX CHUCTEM.YUET MOJEKYISIPHOTO
B3auMojeicteus B cucreme. Ilorenmman JleHappa-/[xoHca. YpaBHEHHE  COCTOSIHUS
KJIACCUYECKOTO cllaboHen IealibHOTO Ta3a. BupuansHoe pasnoxkenue. Pacuer nepBbIX NOMPaBoOK K
ocHoBHbIM T/I pyHkImsM raza Ban-nep-Baansca.

31. Teopuss KJIacCMYECKMX PpPaBHOBECHBIX HEHWACANbHBIX cucrteM. Cucremsl ¢
JAIBHONCUCTBUEM. YPAaBHEHUE COCTOSHHUS IOJHOCTHI0 HOHM30BAHHOM IUIa3Mbl. Pacder mepBbIx
nonpaBoK K oCHOBHBIM T /I dyHKIMAM

32. Cratuctuka ®epmu-/{upaka u cratuctuka bose-OiHIuTeliHA. YpaBHEHUE COCTOSIHUE

cJ1a00BBIPOKACHHOTO Ta3a.

33. depmu- ra3 npu HU3KUX TEMIIEPATypax. DJIEKTPOHHBIN I'a3 B METaJUIaX.

34. bo3ze- ra3 npu HU3KUX Temneparypax. boze-DiHIITeTHOBCKas KOHIEHCALIHSL.

35. BpoyHOBCKOE IBHKEHUE U €T0 (PU3NUECKUE XapaKTEPUCTUKH.

36. ®opmyIibl A1 CPEHUX 3HAYEHUH OT KBaJIpaToB U3MEHEHUN UMITYJIbCA U CMEIIECHHUS.

37. Bpemennble MacIiTabbl U XapaKTep SBOJIOLUN CUCTEMBI.

38. CiyuaiiHble cTallMOHapHbIE MapKOBCKHE ITPOLIECCHI.

39. YpaBHeHne CMOIIyXOBCKOTO.

40. YpaBuenue ®@okkepa-Ilnanka u ero npocreiime NpuMeHEHHUS.

41. BpeMeHHbIE KOPPEIALUOHHbIE (DYHKIUH.

42. CrektpanbHas IFIOTHOCTh CIy4aliHOIO rayCCOBCKOTO MpoIiecca.

43. TennoBsle myMbl 1 060011eHHas popmyna HaiikBucra

44. Vlepapxusi BpEMEHHBIX U TPOCTPAHCTBEHHBIX MAcIITA00B.

45. Wurerpan cronkHoBeHHi boromo6oBa. CBoiicTBa HHTerpaja CTOJKHOBEHUH
bosbimana.

46. H-teopema bonbumana. HeoOpaTumblii XapakTtep 3BOJIIOLUMU MaKpPOCKOMMYECKHX
CHCTEM.



47. YpaBHEHUs ra30BOM JUHAMUKHA B HYJIEBOM HPUOIIKEHUH MO Ta30MHAMUYECKOMY
napaMmeTpy (ypaBHEHUS IIEPEHOCA JUIs UICAIbHOIO ra3a).

48. MUKpOCKOIIMYECKUE YpaBHEHMS MAJIs 3apsOKEHHBIX dacTul W nons. [lapamerpsr
pa3peKEHHOM I1J1a3MBlI.

49. IlpubnmxeHue BTOPBIX  KOPPEISLUMOHHBIX  (QYHKIUH  (TOJISpU3AIMOHHOE
NpUOIINKEHHE).

50. NnTerpan cronknoBeHuii banecky-Jlenapna. DpQpeKTUBHBIN MOTEHIUAL.

51. Hurerpan cronkHoBeHuil Jlangay. CBoiicTBa HHTETrpaJioB CTOJKHOBEHMH AJIs
pa3peKEHHOM I1JIa3MBlI.

52. Ilpubnmxenne 6ecCTOIKHOBUTENBHOM T1a3Mbl. 3aryxanue Jlangay

Ilepeuenv wacmu Komnemenyuu, npogepaemvlx oyeHouynvim cpeocmeom: 11K-1 (3uats),
[IK-2 (3Hats).

Temsbl pedepaToB (mpuMepHBIE)

ArperaTHble cOCTOsIHUSA BellecTBa. OCHOBHbBIE IPU3HAKU
TepMmoanHaMuueckas Temmeparypa
OMIIMPUYECKHE LKAl TEMIIEPATYP
DneMeHThl KOMOMHATOPUKU
Teopembl C10KEHUS U YMHOKEHUS BEPOATHOCTEN, YCIOBHASI BEPOSITHOCTD.
JIUCKpeTHBIE CIIy4aliHbIe BEJIMYUHBI, 3aKOH PACIIPEACICHUS JUCKPETHBIX CIIy4alHbIX
BEIMYMH. MaTeMaTuueckoe 0XKMIaHue U TUCIEPCUs
[Tonsitue (aykTyaruu, cpeaHee YUCIO YacTHII, 3aBUCUMOCTh (DIYKTyaluil OT YucIia
YacTHUIl B CUCTEME.

9. DkcnepuMmeHTallbHAS NIPOBEPKA pacnpeaeacHus Makcsena

10. OmsiTel [leppena

11. Atmocdeps! miaHer

12. Onpenenenue AITUHBI CBOOOTHOTO TpoOera MoJIeKy

13. bpoyHOBCKOE IBUKEHUE

14. Jlemon MakcBenna

15. TloBepxHOCTHOE HaTsHKeHME. KanniuispHble SABIECHUS

16. TepmoanexTpuueckue BICHUS.

17. JlamunapHoe u TypOysneHTHoe TeueHue. Yucno PeliHombaca.

18. uarpamma cocTosiHus Tpexda3Hoi cucteMsbl. TpoiiHas Touka

19. Onpenenenue BOASHOIO SKBUBAJIEHTA KAIOPUMETPA U TEPMOMETPA.

O NN W=

20. Omnpenenenue yaenbHON TEMIOEMKOCTH TBEPABIX TEIL.

21. OnpeneneHue TepMudeckoro ko3dduimenra gapneHus rasa.

22. M3yueHue NOBEPXHOCTHOTO HATSKEHUS JKUJKOCTEH.

23. OmnpeneneHue yaenbHON TEIIONPOBOAHOCTH TBEPABIX TEIN.

24. OmnpeneneHue OTHOCUTENHHON U a0COTIOTHON BIQKHOCTH BO3IyXa.

25. OmpeneneHue yaenbHON TEIUIOEMKOCTH BO3/lyXa IIPH MMOCTOSTHHOM JIaBJICHUU.

26. OmpeneneHure OTHOIIEHUS MOJIIPHBIX TeroéMkocter Cp/CY s Bo3ayxa.

27. W3mepenne kodhUIlMeHTa TEIIOMPOBOHOCTH BO3AyXa METOA0M HATPETON HUTH.

28. Ompenenenue Ko3(UIEHTa BHYTPEHHET O TPEHUS )KHUIKOCTel o Mmetoy [lyaseiins.

29. Omnpenenenne K03 UITMEHTa BHYTPEHHETO TPEHUSI U CPEeIHEH JIMHBI CBOOOTHOTO
npobera MOJIEKyJ BO3AyXa.

30. OmnpeneneHue yAenpHON TEIUIOTHl KPUCTAUIM3ALMM M HW3MEHEHMsI SHTPONUM IpU
OXJIQXKJICHUH 0JIOBA.

31. HccnenoBanue GpyHKINU pacnpeeeHUs JIEKTPOHOB BOIb(PPAMOBOTO TEPMOKATOIA.

32. M3yueHue pacnpeaesieHus: YacTULl B TPAaBUTALIMOHHOM I0JIE€ 3eMIIH.



33. OmnpeneneHne yHUBEPCATbHOW ra30BOM MOCTOSTHHON U MEXaHUYECKOTO HYKBHBAJICHTA
TEIUIa METOA0M M300apHOTO PACIIMPEHUS

34. OmpeneneHue KOIPPUIIMEHTa TMMOBEPXHOCTHOCTHOTO HATSIKEHUS JKHUIKOCTH TIO
METO/Iy MAaKCHMAIIbHOTO JABWKEHUS B ITy3bIPhKE

35. Omnpeznenenue OTHOLIEHHS YIIEIBbHBIX TeIIoeMKocTell MmetooM Kitemana u Jlezopma

36. Omnpexnenenue paauyca KaluuisspoB

Ilepeuenv wacmu Komnemenyuu, npogepaemvlx oyeHouynvim cpeocmeom: 11K-1 (3uats),
[1IK-2 (3Hats).

Bonpocsl npoMe:KyTOYHOM aTTeCTalluM.
1. TepmoanHaMUYECKHIl U CTATUCTUYECKUN MOIXObl K U3YYEHHIO MAKPOCKOIMYECKHX
CHCTEM.
OcHOBHBIE TIOJIOKEHUS MOJIEKYIIpHO-KMHEeTHYeCKOM Teopun (MKT).
OcnoBHoe ypaBHeHue MKT.
WneansHblii ras.
I"a3oBbie 3akoHbl. YpaBHeHue Kianelipona-MeHaeneesa.
Pacnpenenenuss Makcgeiuia u bonsumasna.
TepmoanHaMudeckas CUCTEMA, TAPAMETPBI €€ COCTOSHUSA.
BuyTpenHss sHeprus, paborta raza ¥ KOJMYECTBO TETIOTHI.
IlepBoe Hauano TepMoAMHAMUKH. [IpuMeHeHNe nepBOro Havajga TEPMOJAMHAMUKH K
U30IIPOLIECCAM.
10. Bropoe Hauaso TepMoanHaMUKU. TemIoBbIe MaIIUHBI.
11. Hukn Kapno.
12. Teopema HepHcra.
13. VpaBuenue Ban-nep-Baanbca, nzotepmsl Ban-nep-Baansca u Ouaproca.
14. CpoiictBa xuakocredl. IloBepxHocTHoe HaTspkeHue. C(CwmauuBanue. JlaBieHue
Jlarutaca. KanuisipHsle sSIBICHUS.
15. CaoiicTBa TBEPIBIX Tel. AMOp(HBIEC U KPUCTAJUINYECKUE TeTIa.
16. Jlmarpamma cocrosinus. TpoiiHas Touka.
17. da3oBble epexo/ sl IEPBOTO U BTOPOTO poaoB. YpaBHeHue Knaneiipona-Knaysuyca.
Ilepeuens uacmu Kkomnemenyuu, npogepsaemMvlx ouyeHounbvim cpeocmeom: 11K-1 (3Hars,
yMeTb, BlajeTh), [IK-2 (3HaTh, yMeThb, BIIAJIETh).
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4.2 MeroanyecKkue MaTepHaJIbl, OoNpeAesolne NPpoueaypbl OeHUBAHUS 3HAHUIA,
YMeHHMi, HABBIKOB H (MJM) ONBITA JAeATEJbHOCTH, XAPAKTEPU3YOIIUX JTaIbI
(¢GopmupoBaHus KOMIIETEHUUI

MeTtoanyeckue peKOMeHAALMH, OMNpeAessiiole TMPoUeIypPbl OLEHHMBAHHMS Ha
JK3aMeHe

Htorosoit (opmoii KOHTpOJISE CHOPMHUPOBAHHOCTH KOMIIETEHIMH y OOYYalolIMXCs IO
IUCLUUIUIMNHE sBJIsieTcss dK3aMeH. CTyaeHThl 00s3aHbl ClIaTh 3K3aMEH B COOTBETCTBHUM C
pacrucaHieM U y4eOHbBIM IJIaHOM

DK3aMeH M0 AUCLUUIUINHE IPECIIeAyeT Ielb OLIEHUTh PadoTy CTYIEHTa 3a KypC, OJTydeHue
TEOPETHUYECKUX 3HAHWU, UX MPOYHOCTb, PA3BUTHE TBOPYECKOTO MBIIUICHUS, MpUOOpeTeHHe
HaBBIKOB CAMOCTOSITENIHON paboThl, yMEHHE MPUMEHSTHh MOJTYYEHHBbIC 3HAHMS IS PelICHHS
MPAKTUYECKUX 3a/1a4.

®opma mpoBeeHUs SK3aMEeHa: MUCbMEHHO.

DK3aMeHaTOpy MPe0CTaBISAEeTCs MPABO 334aBaTh CTYJACHTaM JIOTIOJHUTENIbHBIE BOIIPOCHI
10 Bcell yueOHOM IporpaMMe AUCIUILTAHBI.



Pesynbrar caaum sk3aMeHa 3aHOCUTHCS MPETNOIaBaTEIeM B DK3aMEHAIIMOHHYIO BEIOMOCTh
Y 3aYETHYIO KHUXKKY.

Kputepun onenkn:

OlleHKA «OTJIMYHO»: TJIyOOKHE WCUEPIBIBAIOIINE 3HAHHUS BCEro MPOTrPAMMHOTO
MaTepuana, JOTHYECKH MOCIe0BaTeNIbHbIC, TOJIHBIE, TPAMMATHYECKH MPABUIHHBIC U KOHKPETHBIC
OTBETHI Ha BOIIPOCHI IK3aMEHAIMOHHOTO OUJIeTa U IOTIOJHUTEILHBIE BOMIPOCHI YWICHOB KOMUCCHU;
MCIOJIb30BaHNE B HEOOXOJMMON Mepe B OTBETaxX SI3LIKOBOIO MaTepHhalia, MPEICTaBICHHOTO B
PEKOMEHIYeMBIX Y4eOHBIX TOCOOUSIX U JOMOJHUTELHOM JIUTEpaType. ;

OIlEHKA «XOpPOII0»: TBEPABIE M JOCTATOYHO IIOJIHBIE 3HAHHWS BCETO IMPOTPAMMHOTO
MaTtepuana, mocjieaoBaTelbHbIe, TPABIILHBIC, KOHKPETHBIE OTBETHI HA MTOCTABIICEHHBIE BOTIPOCHI
MpU CBOOOTHOM pearupoBaHUU HA 3aMEUYAHMS 110 OTACTBHBIM BOIIPOCAM;

OIIeHKA «Y/I0BJI€TBOPUTEIbHO»: 3HAHUE U TIOHUMaHHUE OCHOBHBIX BOTIPOCOB IPOTPAMMBI,
Hannuue He 6osiee 50% ommOOK B OCBEIICHUH OTACIBHBIX BOIPOCOB OHIIETA;

OIleHKA «HEYI0BJETBOPHUTEIbHO»: HETMOHMMAHHUE CYIIHOCTH H3JaraeMbIX BOTIPOCOB,
rpyOble OIMMMOKU B OTBETE, HEYBEPCHHBIE M HETOYHBIE OTBETHI HA JIOTIOJTHUTEIHHBIC BOTPOCHI
AK3aMEHATOPOB.

Meroanyeckne peKOMEHAAIWH, ONpeJeJsIlOIIHe MNponeaypbl  OLECHMBAHUS
KOHTPOJIbHBIX PadoT:

KoMnoHeHTOM TeKyI1ero KOHTPOJIS 110 AUCIUIUINHE SIBJISETCS KOHTPOJIbHAs paboTa B BUIE
MUCHMEHHOTO peIIeHHs 3a/ay.

MakcuManabHOE KOJIMYECTBO OAIIOB, KOTOPOE CTYAEHTHI MOTYT MOJYYHUTh 3a MPaBUIIbHOE
peleHue 3a1a4 Ha KOHTPOJIbHOU paboTe, cocTaBisieT S 6ayuioB.

Crynenu ypoBHel Bun 3amanus KomuuectBo 6amos

OCBOEHUS KOMIIETCHIINI

IToporossrit KontponsHas padota 3
bazoBsIii KontponsHas pabota 4
IIpoaBuHyTHIN KontponsHas padota 5

MeToauyeckne peKOMEHIALNH, ONIpeesone Npoue1ypbl OHCeHHBAHUS OIIPOCca

dopma npoBeAeHUA— TMCbMEHHBIN OIIPOC.

JlnntenbHOCTH onpoca — 20 MUHYT.

Kputepun onenkn:

- OLEHKA «3a4YTEeHO0» BBICTABJISIETCS 3a: YMEHHE HCIIOJIb30BaTh €CTECTBEHHOHAYYHbIE U
MaTeMaTH4YeCKUe 3HAHUS IS aHauu3a (GU3NUYECKUX SIBICHUH M peIIeHUs MPaKTUYEeCKUX 3a/ad,
yMEHHUE MMOHUMAaTh IPUYHHHO-CJIEICTBEHHBIE CBS3U, TOHUMATh CYIIIHOCTh (PU3NYECKUX SBIICHUH.

- OIIeHKAa «He 3a4YTeHO0» BBICTABIIACTCS 3a: HECIOCOOHOCTh BBIIBUTH HPUYHHHO-
CIICZICTBEHHBIC CBS3M, OTCYTCTBHE HABBIKOB aHAJIM3UPOBATh (DU3MYECKHI CMBICI OCHOBHBIX
¢dbopmyIn, ypaBHEHUI, HEyMEHHUE pelIaTh 3a1a41 JUIS MPOCTHIX MOJENEH M MHTEPIPETUPOBATh UX
pE3yJIbTaTHI.

5. IlepevyeHb OCHOBHO U IONOJHUTEJIbHOMN Y4e0HOI JTUTepaTyphl, HeOOXOAMMOM 115
OCBOEHUS THUCHMUILUIUHBI (MOIYJIs1)

5.1 OcHoBHast IMTepaTypa:

1. Akcenosa, E.H. O0mas ¢uzuka. TepmoruHaMuKa u MOJIEKyJsipHas pu3uKa (TIaBbl
Kypca) [DnekTpoHHsIi pecypc]: yaebHoe nocodue / E.H. AkcenoBa. — DnekTpoH. qaH. — CaHKT-
[TetepOypr: Jlans, 2018. — 72 c. — Pexxum nocryma: https://e.lanbook.com/book/103058.



2. MuponoBa, I'.A. MonekynsapHas ¢pu3rka 1 TepMOAUHAMHUKA B BOTIPOCAX U 3a/adyax
[DnexTpoHHBIH pecypc]: yuebHnoe nocodue / I'.A. Muponosa, H.H. bpaunr, A.M. Canenxuii. —
OnexkrtpoH. paH. — Cankrt-IletepOypr: Jlawp, 2012. — 480 c. — Pexum nocryna:
https://e.lanbook.com/book/3718.

3. Edpemos, 0. C. Craructrueckas ¢puznka U TepMOAMHAMUKA: ydeOHOE mocodue s
akagemmuyeckoro Oakanaspuara / FO. C. EppemoB. — 2-e uzz,, ucnp. u non. — M.: M3narenscTBo
FOpaiir, 2018. — 207 c. — (Cepust: bakanaBp. Akagemudeckuii Kypc). Pexxum noctyna: www.biblio-
online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7FB9551A.

4.  benos, I B. Tepmomunammka B 2 4. Yactp 1: y4yeOHMK M TpPaKTUKyM JUIs
akanemudeckoro OakanmaBpuara / I'. B. beno. — 3-e u3z., uctp. u non. — M.: MznarensctBo KOpaiiT,
2018. — 264 c. — (Cepust: bakanaBp. Akagemuueckuii Kypc). — Pesxxum noctyma: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

Jl7iss 0cBOEHUS TUCITUILTAHBI MHBAIUAMH U JTUI[AMH C OTPAHHYEHHBIMH BO3MOKHOCTSIMU
3I0POBbSI UMCIOTCSI M3JaHHsI B DJJICKTPOHHOM BHJIE B 3JEKTPOHHO-OMOIMOTEUHBIX CHUCTEMax
«/lanvy u «FOpaiimy.

5.2 JlonoJiHUTe/IbHAS IUTEpPaTypa:

1. Hernad, A. A. Kypc pusuxu / A. A. lernad. - M.: Beicias mkoona, 2002. - 717 c.

2. WUponos, U. E. 3agaun mo obmeit ¢usuke /U. E. Uponos. - CII6: M3narenscTBo
«JIaub», 2006. -416 c.

3. CasenbeB, N.B. Kypc obmeit ¢usuku. B 3 1. Tom 1. Mexanuka. MonekynspHas
¢uszuka: yaedHoe nocodue / M.B. CaBenbeB. — Cankr-IlerepOypr: Jlanp, 2018. — 436 c.

4. Kanamnukos, H.I1. O6mas ¢usuka. COOpHHUK 331aHUIl 1 PYKOBOJICTBO K PEILICHHUIO
3amau: yueonoe nmocobue / H.IT. Kanamnukos, C.C. MypaBbeB-CmupHoB. — Cankr-IlerepOypr:
Jlann, 2018. — 524 c.

5.3. llepuoguyeckne U3IaAHUA:

N3sectust BY3o0B. Cepust: Pusnka

®du3uka B LIKOJIE

®du3uka TBEpAOro Teia

Bectauk MI'Y.Cepusi: @uznka. ACTpOHOMUS
Bectauk CIIOI'Y.Cepusi: @usuka. Xumus

M

6. MeTonnueckue ykazaHus 1J1s1 00y4AKOIIUXCS M0 OCBOCHHUIO TMCUMILTHHBI (MOLYJI51)

PexoMeHja1um 1o 0CBOEHUIO AUCLMITINHBI HA JIEKIIMOHHBIX 3aHATUAX:

- Tepex OdYepeqHON JIeKHMeH HEoOXOIUMO MPOCMOTPETh MO  KOHCHEKTY |
PEKOMEHIOBaHHOW Y4eOHOMU JTUTepaType MaTeprall IpeabLayIeH JISKIUY;

- 0eryi0 03HAKOMUTBCS C COJEP)KAHUEM OUYEPEAHOM JIEKIIMU 10 OCHOBHBIM MCTOYHHUKAM
JUTEPaTyphl B COOTBETCTBUU C paboyelt MporpaMMOn AUCIUTUINHBL;

- TIpHU 3aTPYIHEHUAX HEOOXOIMMO 0OpAaTUTECS K JIEKTOPY M0 TpaduKy €ro KOHCYIbTaIlui
WM HA IPAKTUYECKUX 3aHATHUSX.

PexoMeHa1um 1o 0CBOEHUIO AUCLMILIIMHBI HA IPAKTUYECKUX 3aHATUAX:

- Ha 3aHATHS HOCUTh KOHCIEKT JIEKIIUI U PEKOMEHJOBaHHBIH COOPHUK 3a71ay;

- JI0 OYepeHOro MPAKTHUYECKOTO 3aHATUS MO KOHCIEKTY M PEKOMEHIOBAaHHOM yueOHOU
JIUTEparype npopadboTaTh TEOPETUUECKUN MaTepHall, COOTBETCTBYIOIIUI TEMBbI 3aHATHS;

- B Hayaje 3aHATUH 3a7aTh IPENOAABATENIO0 BOIPOCHI 0 MaTepHaly, BbI3BaBLIEMY
3aTpyJHEHMS B IOHUMAaHUU U OCBOCHUMM IPU PELICHUH 33/1a4, 3aJJaHHBIX JJI CAaMOCTOSITEILHOTO
peLIeHHUs.

B ocBoeHMM AuMCHUIIIMHBI MHBAIUIAMM U JIMLAMH C OTPAHMUYEHHBIMU BO3MOYKHOCTSIMU
3JI0pOBBsl OOJIBILIOE 3HAYEHHWE HMMEET WHIMBHAyalbHas y4deOHas paboTa (KOHCYIbTallUM) —
JOTIOJTHUTEIBHOE Pa3bsICHEHUE YUeOHOTO MaTepHana.


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

WuauBuayanbHble KOHCYNBTAIlMM [0 TPEIMETY SBIAIOTCS BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIOIIMM WHAWBUIYaTU3aUN O0YUEHHs U YCTaHOBJIEHUIO BOCITUTATEIBHOTO KOHTAKTA
MEXJy IpernojaBarenreM H OOyJaromMMCS HWHBAJIUAOM MM JIMLIOM C OTPaHUYCHHBIMH
BO3MOKHOCTSIMH 370POBBS.

7. IlepeyeHb UH(POPMALMOHHBIX TEXHOJIOTH, HCIOJAb3yEeMbIX IIPH OCYLIECTBICHHH
00pa3oBaTeILHOI0 Mpouecca N0 JMCUUILINHE (MOXYJII0)
7.1 llepevyeHb HHPOPMANMOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOT Ui
® 3JICKTPOHHBIE Y4EOHUKHU U MOCOOHS, AIEMOHCTPHPYEMbBIE C IIOMOLIbIO KOMITBIOTEPA U
MYJIBTUMEIUUHOTO IIPOEKTOPA,
® UHTCPAKTUBHBIC NOCKH,
@ 3JICKTPOHHBIC SHIUKIIONICANHN U CITPABOYHUKH,
® TpeHaKEPhI U IIPOrpaMMbl TECTUPOBAHMS,
e oOpa3zoBareibHbIe pecypchl HTepHeTa,
® BUJICO U ayAUOTCXHUKA.

7.2 IlepeyeHb JIMIEH3MOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NMPOrPAMMHOIO
ol0ecnieueHnst

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeyeHb cOBpeMeHHBIX NPOodecCHOHANBHBIX 0a3 JaHHBIX M MHGOPMALMOHHBIX
CMPaBOYHBIX CHCTEM

B mporecce paboThl HaJl KypcOM CTYIEHTBI MOTYT HCIOJIBb30BaTh AJIEKTPOHHBIC yueOHbIC
ocoous1, pa3MeIleHHbIE B CETH MHTEPHET, a TAK)Ke KHUTU 3JIEKTPOHHOM OMOINOTEYHON CUCTEMBI.

http://elibrary.ru/ eLIBRARY — Hayunas snekrponHas Oubmuorexa.

http://www.edu.ru - Karanor o6pa3oBareibHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBas sHIMKIONEe AU «BUKUTIEAU».

http://www.college.ru - OTKpbITbIe y4€OHUKH IO €CTECTBEHHOHAYYHBIM JUCLUTUIMHAM.

http://www.edu.ru - Poccuiickoe oOpa3oBanue - DenepanbHbIii MOPTA.

http://www.krugosvet.ru - cereBast sHIIKIONIEUS «KpyrocBeTy.

http://www.naturalscience.ru - caiiT, TOCBSIIEHHBII BOIIPOCAM €CTECTBO3HAHUSI.

8. MaTepuajibHO-TeXHH4ECKOe o0ecneyeHne no JMCUNILIuHEe (MOAYJII0)

MatepruallbHO-TEXHHYECKOE 00ECTICUCHHE T CIUTUTAHBI

No Bun pabor
(MOAynsl) U OCHAIIEHHOCTD

1. JlexuoHHbIe 3aHATHSA | YueOHas ayAuTOpHUs Ul MPOBEIACHUS 3aHATUH JIEKLIMOHHOTO,
CEeMHHAPCKOTO THIIA

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHas MeOenb (CTOBI, CTYIbA), IEPCOHATBHBINA KOMIIBIOTEP
C BBIXOJOM B ceThb VHTEpHET, MPOEKTOp, 3KpaH, MeloBas
7Iocka,  jabopaTOpHble  KOMIUIEKCHI A yuyeOHOH
MIPAKTUYECKOW M IMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCIUIUIMHAM

2. CemuHapckue 3aHiATHS | YueOHast ayIuTOpHs AJIsl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO,
CEeMHHAPCKOTO THIIA

350080 r. Kpacnonap, yin. CopmoBckas, 173, Ne22

VYueOHas MeOenb (CTOMBI, CTYIbsA), IEPCOHATBHBINA KOMIIBIOTEP
C BBIXOJOM B ceThb VHTEpHET, MPOEKTOp, 3KpaH, MeloBas
J0CKa,  ynabopaTOpHble  KOMIUIEKCHI  Jisi  yuyeOHOH



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 M INPOEKTHOM [JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JMCUUILIMHAM

I'pynmossle
(MHAMBUIYaTIbHBIC)
KOHCYJIbTAlIHU

VYueOHas ayauTopus Ui NPOBEACHUS 3aHATUH JIEKLIMOHHOTO,
CEeMHHAPCKOTO THIIA

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

VYueOHas MeOenb (CTOMBI, CTYIbA), IEPCOHATBHBINA KOMIIBIOTEP
C BBIXOJOM B ceThb VIHTEpHET, MPOEKTOp, 3KpaH, MeoBas
7Iocka,  ja0opaTOpHble  KOMIUIEKCHI A yuyeOHOH
MIPAKTUYECKOW M TMPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCIUIUIMHAM

Texymuii  KOHTpOIIb,

VYueOHas ayauTopus Ui NPOBEACHUS 3aHATUH JIEKLIMOHHOTO,

IPOMEXYTOUHAs CEeMHHAPCKOTO THIIA

aTTecTalus 350080 r. Kpacnonap, yn. CopmoBckast, 173, Ne22
VYueOHas MeOenb (CTOMBI, CTYIbsA), TEPCOHATBHBINA KOMIIBIOTEP
C BBIXOJOM B ceThb VIHTEpHET, MPOEKTOp, 3KpaH, MeloBas
7Iocka,  jabopaTOpHble  KOMIUIEKCHI A yuyeOHOH
MIPAKTUYECKOW M TMPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JIUCIUIUIMHAM

CamocTosTenbHas bu6muoteka (Kpacnoaap, yn. CopmoBckasi, 173)

pabora YueObHass  mebOenb  (CTONBI,  CTyNbs), TEPCOHAIbHBIC

KOMIIBIOTCPLI C BBIXOJIOM B CCTh I/IHTepHeT.




