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1 Hesu v 3aga4mn U3y4YeHU s JUCUMIIIIMHBI

1.1 Heap AucHUNINHBI

Kypc «Tepmonnnamuka, ctaTucTudeckas ¢pusuka u Gu3nvecKas KWHETHKA) HalleJieH Ha
U3YYCHHE 3aKOHOB M METOJOB TEPMOIMHAMHKH, CTATUCTHUECKON Qu3uku M (pusmdeckoi
KMHETUKH, TIOJyYEeHUE HABBIKOB WCIIONB30BAHUS WX IS PEIICHHUS KOHKPETHBIX (DU3MUECKHX
3a/1ad4.

1.2 3agauy JUCHUIIMHEI

*  packpbITh pOJb (yHAAMEHTAIbHBIX TMPUHIUIOB KM METOAOB TEPMOJIWHAMUKH,
CTaTUCTHUYECKON (PM3UKU U (PU3HUUECKON KUHETHKH;

* Hay4dThb MKCIOJb30BaTh COBPEMEHHBIM MaTeMaTHUECKUW ammapaT Uisl pelIeHUs
KOHKPETHBIX 3a/1a4;

*  paccMOTpeTh OCHOBHBIE MPOOJIEMBbI TEPMOJUHAMUKU, CTATUCTHUECKON (U3UKH U
(bU3UYECKON KUHETHKHY;

* chopmupoBaTh y CTYJEHTOB 3HAaHUS WU HAaBBIKH, MO3BOJISIOLIUE CAMOCTOSTEILHO
pemIaTh MPUKIaIHbIC 3a/1a4H.

1.3 MecTo AucuMIuInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

HucuumumHa «TepMonuHaMuKa, cTaTUCTHYecKas (U3MKa W (U3MYecKas KUHETHKa»
otHocuTcs K Monymio "OCHOBBI HpeIMETHBIX 3HaHWK 1o mnpodumo «Dusuka»". Momynb
OTHOCHUTCSI K 00s3aTe€IbHOM 4acTH M sBJIsE€TCS 0a30BBIM TEOPETUUYECKUM M IMPAKTUYECKUM
OCHOBAHMEM JIJIs1 TOATOTOBKY OakanaBpoB 1o npopmino «Dusukay.

N3yuenne aucuuiuinHel «TepMoaMHAMMKa, cTaTHCTUYecKas (U3MKa U (puU3ndeckas
KWHETHKa» 0a3upyeTcs Ha 3HAHUSIX, YMEHUSX, HaBbIKaX, C(OOPMUPOBAHHBIX B ITPOIIECCE U3YUCHUS
TUCHUIUIMHBEL « MaTeMaTHueckue MeToibl B pusnke», « KBaHTOBast MEXaHMKa» U IIKOJIBHOM Kypce
Gu3uKy.

OcBoecHHME NAaHHOM IUCLUIUIMHBI SIBISETCS OCHOBOM ISl IOCJIEAYIOIIEr0 HM3y4YeHUs
JTUCLHUIUIMH: «AcTpo(r3HKa U METOIMKA €€ MpernoaaBanusy, « TexHuka 1 MeToauka Gu3n4ecKoro
JKCIIEPUMEHTa», a TaKKe Uil TOCICAYIOHNIETO IPOXO0XKICHUSA MeNarorndecKod INpPaKTHKH,
IIOATOTOBKU K UTOIOBOM rOCYJapCTBEHHOM aTTECTALNH.

1.4 IlepevyeHb NMJIAHMPYEMbIX Pe3yJbTATOB O0Oy4YeHHsl IO AMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX ¢ IVIAHUPYEMbIMHU Pe3y/IbTaTaMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

JucuumimHa «Teopernueckas MeXaHMKa M OCHOBBI MEXAHUKM CIUIOIIHBIX Cpem»
o0ecrieunBaeT HHCTpYMEHTapuil popMUPOBaHUS CIETYIOIUX TPOPECCHOHATBHBIX KOMIETEHIUH
OakanaBpoB

Kon n nHanmenoBanue NHAWKATOpa TOCTUKCHUA PCSyHBTaTBI 06y11e1-m;1 10 JUCITUTIIINHEC
KOMIICTCHIINH

IIK-1. Cnoco6eH ocBauBaTh U HCNOJIb30BATH 0a30Bble HAYYHO-TeOpeTHYECKUe 3HAHUS 1
NMPaKTHYeCKHe YMEHHs 110 NMpPeIMeTy B MPOo(eCCHOHATBHOM NeiTeIbHOCTH

UIIK-1.1. ITonnmaet CYIIHOCTb, | 3HAET MPEAMET, IIeJIb, 3a71a91 U METOIbI (PU3UKH, €&
3aKOHOMEPHOCTH, MIPUHIUIIBI U | MECTO B CHCTeME Hayk; (yHIaMEeHTaIbHBIC
OCOOEHHOCTH H3y4YaeMbIX SIBIICHWA U | QU3MYECKHE TEOPUU U 3aKOHBI; ITOHUMATh,
poreccoB, 0a30BBIX TEOPUH B OOJIACTH | aHAJTM3UPOBATh (PU3NYECKYIO CYIIHOCTDH SIBICHUIM

(bU3UKN U TEXHOJIOTHHI U TPOLECCOB, NPOUCXONAIIMX B MPUPOAE U
TEXHHUKE
yMeeT npuodperaTh HOBBIE Hay4HO-

TEOPETUUYECKHIE 3HAHUS
BJIAACCT HaBbIKAMH TNPUMCHCHHA (bI/ISI/I‘IeCKI/IX
TEOpUN K aHAIU3Y MPOCTEUIINX TEOPETHUECKUX U

NPUKJIAIHBIX BOIIPOCOB
IIK-2 Cnoco0eH KOHCTPYHPOBATH coiep:kaHHe 00pa30BaHNs B NPeAMETHOM 00,1aCTH B COOTBETCTBHH




KO,H 1 HAUMCHOBAHUEC MHAUKATOPA JOCTUIKCHUA Pe3yJ’ILTaTLI 06y‘I€HI/IH 10 JTUCLHUITTIMHE
KOMIICTCHIIH

¢ TpedoBaHusiMu PI'"OC 0CHOBHOIO U cCpeHero o01ero 06pa3oBaHus, ¢ YDOBHEM Pa3BUTHsI COBPEMEHHOI
HAYKH M C YY€TOM BO3PACTHBIX 0COOEHHOCTEl 00yYa0IIUXCsI

NIIK-2.1. Onpenenser npuOpUTETHBIE 3Ha€T  METOAbl M INPUEMBI  IIOCTAHOBKHU
HaIpaBJIeHUs Pa3BUTUS (U3MYECKOTO  JKCHEPUMEHTa, CIOCOObI  €ro
oOpa3zoBarensHOI cucTteMbl PO, MaTeMaTH4eCKOH 00paboTKM; 3HATH METOIBI U
tpedoBanust ®I'OC, mpruMepHBIX npuéMbl  pelIeHUs] KOHKPETHBIX  (pu3mdecKkux
00pa30BaTeNbHBIX IPOrPAMM TI0 3a/ad, ¢busnueckue MIPUIIOKEHUS
y4eOHBIM MpeaMeraM «Du3nkay u MaTeMaTHYeCKUX NOHITUN

«TexHomorus yMEeT MPUMEHSTh 0a30BbIC 3HAHUS IS PEIICHUS

TEOPETHYECKUX M TMPAKTHUYCCKUX (PU3NUECKHUX
3aaa4, HpaBI/IJII:HO OpFaHI/I3OBBIBaTI> (bHBI/I‘IeCKI/Ie
HaOIIOICHUS ¥ SKCTICPUMEHTHI, aHAIU3UPOBATh UX
peByHBTaTBI, OCYH_IGCTB.H}ITB HOCTpOGHI/Ie
MaTeMaTHUYeCKUX MOAeNed (PU3NYECKUX SBICHUHN
U MIPOIIECCOB

BJIQJICET HABBIKAMH TIPOBEACHHS (HU3UICCKUX
HAOMIOACHWH UM SKCICPUMEHTOB,  pEIICHUS
MIPOCTEUIIINX TEOPETHUCCKUX M TPUKJIATHBIX 3a/1a4

2. CTpyKTYypa U copepKkaHue JUCHUILIHHBI

2.1 Pacnipenesienne TPYA0EMKOCTH IUCHUIJIMHBI 10 BUIaM padoT

O6mast TpynoéMKOCTh AUCHUILINHBI «TepMonuHaMuKa, CTaTUCTHYeCKas (Qu3uKa u
bu3ndeckas KuHETHKa» cocTariseT 3 3ad.ea. (108 wacoB) mux pacnpezeneHue Mo BujgaM padboT
MpeJICTaBICHO B TabmuIe (0151 cmyoenmos ODO).

Bun yueGHoM paboTh Bcero CemecTpbl
4acoB ("acel)

9
KonTakTHasi padoTa, B TOM 4ncJe: 48,3 48,3
AyIuTOpHBbIE 3aHATHS (BCEro): 42 42
3aHAaTHA IEKIIUOHHOTO THUIIA 16 16 - - -
JlaGoparopHbie 3aHATHS - - - - -
3aHATHS CEMUHAPCKOTO TUTIA (CEMHHAPBI, 33 38 i i i
MIPAKTUYECKHE 3aHATHSA)
Nuas koHTaKTHasi padora:
Kontposbs camocrositensHOM pabotsl (KCP) 4 4
ITpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocTrosiTe/ibHasi padoTa, B TOM 4HcJIe: 24 24
[TpopaboTka yueOHOro (TEOpEeTHUECKOro) MaTepuaa 8 8 - - -
Boinonnenue MHIMBUYaTbHBIX 33JaHUM (TOATOTOBKA 4 4 i i i
cOOOIIeHUH, TPe3eHTAaIi)
Pedepar 4 4 - - -
ITonroTroBka K TEKyLeMy KOHTPOJIIO 8 8 - - -
KonTpoub:
9K3aMeH 35,7 35,7
O01mast Tpy10eMKOCTh \ qac. 108 108 - - -




B TOM Y1 KOHTAKTHadA

OM HCIE KO 483 | 483
pabora
3a4. e 3 3

2.2 CTpyKTypa IMCOMILIMHbI:
Pacnpenenenue BuoB yueOHOH pabOThI U UX TPYAOEMKOCTH IO pa3jeiaM JAUCHUILUINHBI
«TepMonnHamuKa, cTaTUCTHUECKast pU3MKa U pusnyeckast KHHETUKay (012 cmyodenmog OPO).

No KomnuectBo uyacos
- AynutopHast CamMocTosTeabHas
pasn HaunmenoBanue paznenon
ona Bcero pabota pabota
JI I13 JIP

OCHOBHBIE TIPUHITUIIBI
CTaTUCTUYECKON (PU3UKH.

1. b 10 2 4 - 4
TepmonuHamMuKa paBHOBECHBIX
CUCTEM
CraTucTUYECKUE pacpeneIeHUs

2. pactipez 12 4 4 - 4
JJIA UACAJIBHBIX CUCTEM

3. HenneanbpHble cUCTEMEI 10 2 4 - 4
da30Boe U XUMHUYECKOE

4. 12 4 4 - 4
paBHOBeECHE
Teopus baykryanuii u

5, pus GrryKTyan 12 2 6 - 4
OpOYHOBCKOE JIBUKEHUE

6. |KuHeTnueckue ypaBHEHUs 12 2 6 - 4
Bcero 16 28 - 24

2.3 Conepxxanue pa3iesioB TUCHUNIMHBI:
2.3.1 3ausaTHA JeKIIHOHHOI'0 THIIA



Ne dopma
HanmenoBanue pa3nenos Conepxanue paszaena TEKYIIETro
KOHTPOJIS
1.  |OcHOBHBIE MPUHITUTIBI Ucrtopus npenmera. Onpoc

CTaTUCTHUYECKON (PU3UKU

TepMmoguHamuka
PaBHOBECHBIX CUCTEM

TepMonuHaMuyeckasi CUCTEMa KaK
00BEKT UCCIIENOBAHUS.
TepMoaAMHAMUYECKUI TPUHLIUAI
aqauTUBHOCTH. KitacChl aIuTHBHOCTH

Onuncanne TepMOIMHAMUYECKUX
cucteM. ®a3z0Boe MPOCTPAHCTBO.
®da3oBas TpaekTopusi. CTaTUCTUUECKUI
ancamOib. OyHKIUS CTATHCTUYECKOTO
pacnpesieseHns U ee CBOKCTBA.
OproauyHocTh. TepMoarHAMUYECKOE
paBHOBecue. CTaTUCTHYECKAs
He3aBUCUMOCTh. KBa3zu3aMKHyThIE
cuctembl. OayKTyauu GU3NIECKUX
BennuuH. Teopema JInyBuis.
[TocTynatr 0 MUKpOKaHOHUYECKOM
pacnpenenenun. KBantoBas
cratuctuka. CTaTUCTUYECKUI onepaTop
U €r0 CBOWCTBA. DHTPONUA U
CTaTUCTUYECKUN BEC.
TepMmoauHaMUuecKUe BETUUUHBI.
Temnepatypa. MakpocKkonu4eckoe
IBIKeHHe. BHenHe BO3IeHCTBUS.
Anunabatudeckuii porecc. /{aBnenue.
PaGora u xonmyecTBO TerIa.
TemnoeMkocThb. TepMoguHAMUYECKHE
noreHuuansl. I1epBelil 1 BTOpO# 3aKOH
TepmoauHamMuku. Teopema KapHo.

TJI HepaBeHnctBa. Tperuii 3aKkoH
TEPMOJAVHAMUKH U €r0 CIEACTBUS.
Henoctmxumocts aOCONMIOTHOTO HYJIS
temrnepatryp. [loBeneHue TenaIoeMKoCT!
BOJIM3H a0COFOTHOTO HYJIS

Meron T/ noTeHUHaIOB.
TepMoanHaMuKa ra3os.

MeTop1 OXJ1aXIeHUs Ta30B (IIpoLecc
Jxoyns-ToMmcoHa, paciipeHue raza B
IIyCTOTY U T.1.). TepMoarHamMuka
MarHeTUKOB. MarHuTHOE OXJIaXK/IE€HHUE
rapaMarHeTUKOB. MarHUTOCTPUKIIUS.
TepMoauHaMuKa IUBJIEKTPUKOB.
[Teez03ddexr. TepmoanHaMuka
crepkHen. TepMoauHaMuKa mia3Mbl




CraTucTudecKue
pacripeeneHust s
UIeaIbHBIX CUCTEM

WneansHbIN O0IBIIMAHOBCKHIA T'a3.
Pacnipenenenune bonpiimana. CBoGoaHAs
SHEPTHUs UICATLHOTO ra3a. Y paBHEHUE
coctosguus. neansHblii ras ¢
MMOCTOSIHHOHM TEIJIOEMKOCTBIO. 3aKOH
paBHOpacnpeaenenus. [Ipenenst
MPUMEHHUMOCTH UCAIBHOTO
0O0JIBIIMAHOBCKOTI'O ra3a.

Cratucruka @epmu-/upaka. epmu-
ra3 IIpya HU3KHUX TEMIIEpaTypax.
DJIEKTPOHHBIN T'a3 B METaJIaXx.

Cratuctuka bo3e-OiHinreiina. boze-
ra3 IIpya HU3KHUX TEMIIEpaTypax.

TennoeMKoCTh 1ByXaTOMHOIO Iasa.
Bxuiag BpamaTenbHbIX, KOJIEOAaTEIbHBIX
U JICKTPOHHBIX CTENEHEH cBOOOBI.
VYyer B3aMMOIEHCTBUM SAEPHOTO CIIMHA
Y MOJIEKYJISIPHOTO BpallleHUsl (OpTO- U
rapa- BOJIOpOJ, OpTO- U Iapa-
nenTepuin)

Craructrueckas TeOprs paBHOBECHOI'O
n3iydeHus. @opmyina [lnanka mis
IJIOTHOCTH PAaBHOBECHOT'O U3JIyYEHUSI.
[IpenenbHbie CIyyan HU3KUX U BHICOKUX
yacToT. @opmyJibl Penes-/>xunca u
Buna. 3akon cmemienust Buna. 3akon
Credana-bonprmana. TemioeMKocTh u
JTaBJICHUE PABHOBECHOTO U3TyUYEHHSI.

Teopus TEIIIOEMKOCTH TBEPBIX TEIL.
Knaccuueckas Teopust TEIIOEMKOCTH
TBepbIX Ted. 3akoH [romonra u [Itu.
Teopus TEMIOEMKOCTH TBEPIOTO TeJIa
Ouinmreitna. OcHoBBI Teopuu [ledast
TEIJIOEMKOCTH TBEPABIX TEI.

Cratuctuueckasi pu3uka TBEpIAbIX Tell,
HAXOJSAIIUXCS B DJIEKTPUICCKHUX U
MarHMTHBIX MoJisiX. PacueT 3aBucuMoctu
TUDIIEKTPUIECKON BOCTIPUUMYHBOCTH
Ten ot Temreparypsl. @opmyna [{ebas u
3akoH Kropu. 3aBUCHUMOCTh MarHUTHOM
BOCIPUUMYHUBOCTH TBEPABIX TEI OT
temneparypsl. 3akoH Kropu — Belicca.

Onpoc




HewnneanpHble cHCTEMEI

HeupneanbHblil ra3. Yuer onekyasspHOro
B3auMO/IeiicTBUs B cucteme. CUCTEMBI €
KOPOTKO JIECUCTBYIOIIMMH CUJIAMH,
VYpaBHEHME COCTOSHUS KIIACCUYECKOIO
ci1abo HeueanbHOTo raza. BupuanbHoe
paznoxxeHue. Pacuer nepBbIX MOMPaBoOK
K ocHOBHBIM T][ Benmnunnam. @opmyia
Ban-pnep-Baanbca.

Teopus K1acCUYECKUX paBHOBECHBIX
HeuJealbHbIX cucTeM. CHCTEMEI ¢
JAJIbHOJECUCTBUEM. Y pAaBHEHHE
COCTOSTHUSI TIOJTHOCTHIO HOHU30BAHHOM
maa3Mbl. PacyeT nepBbIX MOMPABOK K
ocHOBHBIM T/l hyHKIHSIM

KoHnTpoabHas
pabora

dazoBoe U XUMHUECKOE
paBHOBeEcCHE

dazoBoe paBHOBecHE U (a30BbIe
nepexoasl. T/ cUCTEMBI ¢ IEPEMEHHBIM
YUCJIOM YaCTHIl. XUMUYECKUU
MIOTEHLIMAJ. Y CIOBUS PaBHOBECHS IBYX
¢da3. Knaccudukarus OI1. OIT 1-ro
pona. ®opmyna Knaiinepona-
Knaysunyca. Kputndeckas Touka.
YcnoBust paBHOBeCHs Tpex ¢as.
®a30BO€ paBHOBECHUE TETEPOTCHHOM
CHUCTEMBI C YYETOM CHJI IOBEPXHOCTHOTO
HatspkeHus. @I 2-ro pona. YpaBHeHus
Opendecra.

OOu1re ycnoBus paBHOBECHS B
XUMHYECKH Pearupyromux cucreMax.
PaBHOBeCHBIC XMHUECKHE PEAKITUU B
CMECH UJICAIbHBIX Ia30B. 3aKOH
neictByromux macc. Koncranra
XUMHYECKOTo paBHOBecHUs. TemnoBoit
3 (HEeKT XUMUIECKON PEeaKITHH.
Ypasuenue Bant-I'obda

Onpoc




Teopus ¢paykryauuit u
OpOYHOBCKOE JIBIKECHUE

Teopust GurykTyanmii OCHOBHBIX
TEpPMOJAMHAMUYECKUX BEIMUYUH. MeTon
KOPPEISIMOHHBIX (YHKITUH.

bpoyHOBCKOE IBUKEHUE U CIy4ailHbIE
npouecchl. Pu3ndyeckKue
XapaKTepUCTUKH OPOYHOBCKOTO
nBrkeHHs. CTOXacTHYECKue
muddepeHraIbHbIe ypaBHEHUS.
DopmyJIbl ISl CPEAHUX 3HAYCHUH OT
KBaJIpaTOB U3MEHEHUH UMITYJIbCA U
CMEILICHHS. Y paBHEHUE
CmonyxoBckoro. YpaBHeHue Qokkepa-
[Inanka u ero mpocreimme
npuMeHeHust. CrieKTpaibHbIe
IIPEICTABICHNS B TEOPUH CIIy4alHBIX
nporeccos. BpemenHsie
KOppEeIUOHHBIE (PYHKLIUH.
CrnektpanbHasl IJIOTHOCTh CIy4YailHOro
rayCcCOBCKOro Inporuecca. Termnossie
IIyMbl M 00001eHHAs (hopMyTia
HalikBucra

Pedepar,
ompoc

Kunernyeckue ypaBHeHHUS

Hepapxus BpeMEHHBIX U
MIPOCTPAHCTBEHHBIX MACIITa00B.
HuTerpan cronknoBenuit boromo0osa.
IIepexon k HHTErpally CTOJKHOBEHUI
bonbimana. CBolicTBa MHTErpasia
cTonkHOBeHU bosibiiMana. OyHKUIHS
pacnpenenenns Makcema. H-reopema
Bonpumana. CtaTucTHUECKOE
000CHOBaHWE ypaBHEHUH Ta30BOM
nuHaMuku. [loctpoenue ypaBHeHHM
TUAPOIMHAMUYECKOTO MPUOIMKEHHUS,;
KMHETUYECKOE YPaBHEHUE TS JIETKOU
KOMIIOHEHTHI; ypaBHEHUE
KHHETUYECKOTo OanaHca

MUuKpOCKOMUYECKNE YPAaBHEHUS AJIs
3apsKEHHBIX YaCTHI] U MOJIS.
[TapameTpsl pa3peKEHHOU IIa3MBl.
[Tpubmmkenne BTOPBIX
KOPPESIUOHHBIX (PYHKIUI
(monsIpu3aMOHHOE TPUOINKEHNE).
NHuterpai cronkHoBeHul banecky-
Jlenapna. Db dexTUBHBIN TOTSHITHAI.
NHurerpain cronkHoBeHuil Jlannay.
CBolicTBa MHTErPaJIOB CTOJIKHOBEHUH
JUISL pa3pe’KEHHOU IIJ1a3MBbl.
[Tpubmmxenre 6ecCTONKHOBUTEIHLHOM
m1a3Mel. 3aryxanue Jlannay.

Onpoc

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA




CtpyKTypa NpakTUYECKUX 3aHSATUI:

[IpoBepka HaNUYKsl BHITOIHEHHOTO 33JaHHUSI CAMOCTOSTEIILHOM padoTHI.
Bri6opouHas npoBepka HaTU4Us U IPABHIIBHOCTH BBITIOJTHEHUS IOMAIIIHETO 33 JaHusl.
Pa30op TuMMYHBIX OMIMOOK, BO3HUKIIUX B CAMOCTOSTEIBHOI padoTe.

PaccmoTpenune TeopeTHueCKuX OCHOBAHMM JJISl MPAKTUKU TEKYIIEH TEMBI.

Pa30op nmpakTH4eCKUX METOJIOB U PEIIEHUE COOTBETCTBYIONIMX 3a/1a4.

. KoppektupoBka 3aganuii 1j1st caMOCTOSATENbHON pabOTHI CTYCHTOB.

Ha HEKOTOPBIX MPAKTHUECKUX 3aHATHIX MIPOBOAUTCS ayIUTOPHASE KOHTPOJIbHAs paboTa.

RPN S

Tembl ceMMHAPOB MO TUCIHUILJINHE

1. OCHOBHBIEC IPUHIIUIIBI CTATUCTUYECKON (PU3HKH

2. TepMoamHaMuKa paBHOBECHBIX CHCTEM

3. CraructudecKkue pacupeaeseHus Uil UICAIbHBIX CUCTEM
4. HeupneasibHblE CUCTEMBI

5. ®a30BO€ U XUMHUYECKOE PABHOBECHE

6. Teopus duykryaruii 1 OpOyHOBCKOE ABMKCHUE

7. KuHetnyeckue ypaBHEHHS

2.3.3 JlabopaTopHbIe 3aHATHS
He npedycmompeno

2.3.4 IlpumepHasi TeMaTHKA KyPCOBbIX Pa0doT (MPOEKTOB)
He npedycmompeno

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 O0ecnevYeHH sl A CAMOCTOATEIbLHON padoThI
00y4yarmuXxcs Mo JUCHUILINHE (MOIYJIIO)

CamocrosiTenbHasi paboTa CTYJEHTOB IO JUCHUILUIMHE COCTOMT W3  3aJaHM,
COOTBCTCTBYIOIINX KAXKAOMY IMMPAKTUUCCKOMY 3aHATHUIO.

BueayautopHbiME (pOpMaMU M HHCTPYMEHTAMHU CAMOCTOSITETIbHON PabOThI CTYICHTOB IO
JTUCIUIINHE SBIISIOTCS:

. BBITOJIHEHHUE JJOMAIIHUX 3aJaHUH (IPAaKTHYECKUX U TEOPETHUECKUX);

. BBITTOJIHEHUE JIOMAITHUX KOHTPOJBHBIX padoOT (Kak CpEeACTBO IMOATOTOBKH K
ayIUTOPHBIM KOHTPOJIBHBIM paboTam);

® MMOATOTOBKA K NPAKTUYCCKUM 3aHATHUAM, pa60Ta C JICKIITUOHHBIM MaTCpruajIOM,

. MOJITOTOBKA K AK3aMEHY.

Bunbl caMmocTosiTenbHON PabOTHI CTYJCHTOB:

Pabora ¢ Hay4HO# 1 yueOHO-METOIUUECKOM JTUTEepaTypoil (YKa3bIBaeTcs Jasee).
[TpoxoxaeHne TeCTUpOBaHUS 00YUAIOIIEr0 M KOHTPOJIUPYIOILIETO XapakTepa.
Hanwucanue pedepaToB (mpuMepHbIe TEMbI YKa3bIBAIOTCA Jajiee)

N3yuenne 00s13aTeIbHOM U TOMOJIHUTEIILHON JIUTEPATYPHI;

BrInonHEHNE CaMOCTOSATENbHBIX 33JaHUI HA IPAKTUYECKUX 3aHATHSIX;

[Touck nHpopMaluu mo 3agaHHONi TeMe B ceTu IHTepHeT;

CaMOKOHTPOJIb ¥ B3aUMOKOHTPOJIb BBIITOJTHEHHBIX 33JaHUN;

[TonroroBka Kk HAMMCAHUIO KOHTPOJIBHBIX PA0OT, TECTOB, cJaua K3aMeHa.

Wb v =

IlepedeHb yueOHO-METOAMUECKOTO 00ECTIEYeHH ST JUCIIUILIMHEI
Ne Bun CPC 10 BBITTOJIHEHHIO CAMOCTOSITEbHOM paboThI

1 |Ilpopabotka yueOHOro |AkcenoBa, E.H. O6mas ¢usuka. TepMonuHamuka ¥
(TEOpETHYECKOTO) MoJIeKyJIsipHast pu3nka (riaBel Kypca): yueoHoe mocooue / E.H.
Marepuaia AxcenoBa. — Cankr-IletepOypr: Jlans, 2018. — 72 c.

Edpemos, HO. C. Craructuueckas ¢u3uka W TEPMOAWHAMHUKA:
yueOHOe mocolOme Juisi akagemudeckoro OakamaBpuara / 0. C.




EdpemoB. — 2-e uzn., ucnp. u non. — M.: M3narensctBo FOpaiir,
2018.—207 ¢.— (Cepus: bakanasp. AkageMudeckuii Kypc). Pexum

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

2 |BrimosnHeHue MuponoBa, I'.A. MonekynsipHas ¢usuka ¥ TepMOAMHAMHUKA B
WHIMBHY ATbHBIX BOIIpOCax W 3agavax: yueonoe mocodue / I'.A. Muponosa, H.H.
3aganuii (moaroroBka  |bpanar, A.M. Canenxuit. — Cankr-IlerepOypr: Jlans, 2012. —
COOOIIECHMI, 480 c.

IIpE3EHTALHI) benos, I'. B. Tepmoaunamuka B 2 4. Yacts 1: y4eOHHK 1 IPAKTUKYM

I akajgemMudeckoro Oakanaspuara / I'. B. benoB. — 3-e uz ., ucrp.
u jnon. — M.: M3narensctBo FOpaiit, 2018. — 264 c¢. — (Cepust:
bakanaBp. Akagemudeckuii Kypc). — Pexxum octymna: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

3 |Pedepar Hermad, A. A. Kypc dmsuku / A. A. lletnad. - M.: Breicias
mkomna, 2002. - 717 c.

Hponos, U. E. 3agaun no obmeit pusuke /. E. Uponos. - CII6:
HznarensctBo «Jlauby, 2006. -416 c.

CagenbeB, U.B. Kypc o6mieit ¢puzuku. B 3 1. Tom 1. Mexanuka.
MonexynspHas ¢usuka: yueoHoe nocobue / M.B. CaBenbeB. —
Cankr-IlerepOypr: Jlanb, 2018. — 436 c.

Kanmamaukos, H.IT. OOmas ¢usuka. COOpHUK 3amaHuil H
PYKOBOJACTBO K pemieHHIo 3amad: ydyeOnoe mocoome / H.IIL.

Kanamnukos, C.C. MypaBbeB-CMmupaoB. — CankTt-IletepOypr:
Jlanp, 2018. — 524 c.
4 |IloarortoBka Kk AxkcenoBa, E.H. O6mas ¢usuka. TepMonuHamuka ¥

TEKyIIeMy KOHTPOJII0O  [MoJIeKyJisipHas (u3uka (T1aBel Kypca): yueoHoe mocooue / E.H.
AxkcenoBa. — Cankt-IletepOypr: Jlans, 2018. — 72 c.

Edpemos, HO. C. Craructuueckas ¢u3uka W TEPMOAWHAMHUKA:
yueOHOe TocoOme uisi akagemudeckoro OakamaBpuara / 0. C.
EdpemoB. — 2-¢ u3z., ucnp. u gon. — M.: UzmarensctBo FOpaidT,
2018.—207 c.— (Cepus: bakanasp. Axkanemuueckuii Kypc). Pexxum
JOCTyTIA: www.biblio-online.ru/book/38A30CB7-9FEA-44E7-
AF1E-7B7E7FB9551A.

benog, I'. B. Tepmoauaamuka B 2 4. Yacts 1: yueOHUK U IPAKTUKYM
1St akaiemmdeckoro OakanaBpuara / I'. B. beno. — 3-e 3., ucrp.
u gon. — M.: UzmarensctBo FOpaiit, 2018. — 264 ¢. — (Cepwust:
bakanaBp. Akanemuueckuit Kypc). — Pexum goctyna: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

3. O6pa3oBaTe/ibHbI€ TEXHOJIOTHH

B cootBerctBum ¢ TpeboBanusmu ®I'OC mpu peanuzanuu pa3IMyHBIX BUIOB Y4eOHOH
paboThI MperycMaTpUBAETCsl UCHOJIb30BAHWE B y4EOHOM MpOLECCE CIEAYIOIUX aKTHUBHBIX U
UHTEPAKTUBHBIX ()OPM MPOBEICHUS 3aHATHUIL:

® JICKIINY;

® TECTUPOBAHUS C MCIIOJb30BAaHHEM AKTUBHBIX M MHTEPAKTHBHBIX (DOPM IpPOBEIEHUS
3aHATHUH;

® [I0/IrOTOBKA MUCHMEHHBIX peepaToB 1o TeMam Kypca.

Temoit pedepara momkHA OBITH UCTOPHUS OTKPBITHUS KOHKPETHOTO (DM3MYECKOTO 3aKOHA
WIN pa3BUTHE TPEACTaBICHUN O MPUPOJie KOHKpeTHOro sBieHus. Kpome Toro, Temoit pedepara
MOYKET CITy’KUTb Hay4Hasl IeSITEIbHOCTh B 00J1aCTH (PU3MKH OTJEIbHBIX YUEHBIX U HAYUHBIX LIKOJ.

[Ipu opraHu3anuu CcaMOCTOSTENbHOW paOOThl 3aHATUN HCHONB3YIOTCS CIEAYIOIINe
0o0pa3oBaTeNbHbIE TEXHOJIOTUU: Y4€OHO-METOINYECKOE CONPOBOXKICHUE TUCLUILINHBI, 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

JUTEPATypO, TTAKETHI MPUKIIAJHBIX POTPaMM, JIOKalIbHbIC (YHUBEPCUTETCKHE, (PaKyIbTETCKHE,
kadenpanbHbIe) U TT00aTbHBIE KOMIIBIOTEPHBIE CETH U JIP.
WHuTepakTHBHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, UCTIONB3YEMbIC B Ay AUTOPHBIX 3aHITHSIX

CemecTtp Bun 3anstus Hcnonb3yeMble HHTEpaKTUBHBIE KonuuectBo
(JI, IIP) o0pa3oBaTeIbHbIC TEXHOIOTUU 4acoB
9 J Co3manue mpOOJIEMHBIX CHUTyallMld, HWCIOJIb30BaHHE 6
KOMIIbIOTEPHBIX I€MOHCTpALUil
KomnextrBHOE penenne PU3NIecKux 3a/1ad ¥ TECTOBBIX 10
1P 3aJaHui, paboTa B MajbIX TPyHIIax

4. OueHOYHbIE M METOINYECKHE MATEPHAJIbI
4.1 OueHo4YHbIE CPEACTBA IJIsl TEKYLEr0 KOHTPOJISI yCIIeBA€eMOCTH U IMPOMEKYTOYHOM
aTTecTaluu

OreHOYHBIE CpelncTBa MpeJHAa3HAueHBl Ui KOHTPOJSE M OLEHKH 00pa30BaTEeIbHBIX
JOCTIDKEHUI  00ydaromMXcsl, OCBOMBIIUX NPOTpaMMy YUeOHOM IUCIHMIUIMHBI «HAa3BaHHE
JVICTIATUTHHBLY .

O1eHOUHBIE CPEJCTBA BKJIIOYACT KOHTPOJIbHBIE MaTepHalbl IS MPOBEJACHHUS TeKYIIero
KOHTPOJIs B popMe 3a1aHuil oIpoca, JTOKIaaa-pe3eHTAIlNH, 1 MPOMEKYTOYHOI aTTecTaluu
B (hopMe BOTIPOCOB K IK3aMEHY.

OreHOYHBIE CpEACTBA Ui MHBAJIUAOB W JIUI[ C OTPAHWYCHHBIMH BO3MOXXHOCTSMH

3/I0pOBbsI BHIOUPAIOTCA C YYETOM UX WHAMBUIYaTbHBIX ICHXO(PU3MUECKUX 0COOEHHOCTEH.

— IIpY HeOOXOAMMOCTH HHBAIH/IAM | JIUIAM C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbSI
IPEOCTABIISCTCS JOTIOJHUTEFHOE BPEeMSs JIJIs IOATOTOBKM OTBETA Ha 3K3aMEHE;

— TIpH TIPOBENICHUH TPOIIECAYPHI OIICHUBAHUS PE3yIbTATOB O0YyUEHHS WHBAINIOB M JIHIL C
OTrPaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBBSI IIPEAYCMATPUBACTCS MCIOIB30BAHNE TEXHUUECKUX
CpeACTB, HEOOXOUMBIX UM B CBSI3U C UX WHAMBHIYaTbHBIMH OCOOCHHOCTSIMU;

— IpU HEOOXOAUMOCTH JJIs1 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU 3/I0POBbS
U WHBAIUAOB TPOIEAypa OICHHBAHUS PE3YJIbTaTOB OOYYECHHUS MO JUCHUIUTMHE MOXET
IPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iporienypa oneHUBaHUsI Pe3yJIbTaTOB OOyUYSHHsS] WHBAIHUIOB W JIUI[ C OTPAHUYCHHBIMU
BO3MOXHOCTSIMH 3JI0POBbsSI 110 JTUCHMIUIMHE (MOIYJIIO) TPEAyCMaTpPUBAET INPEAOCTABICHHUE
uHpopManuu B (opMax, aZanTUPOBAHHBIX K OrPAaHHUYCHHUSM HX 370POBbS W BOCIIPHUSITHS
uHpOpMaLUu:

JIoist T ¢ HApyIIEHUSIMH 3PCHHS:

— B TIeYaTHOUW popMe yBETUICHHBIM MIPUPTOM,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JIist T ¢ HApyIIEHUSIMH CITyXa:

— B [1e4aTHO (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnapaTra:

— B TIeYaTHOM opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JIaHHBI TIEpeYeHb MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydaromuxcs.

CTpyKTypa OLEHOYHBIX CPEACTB /AJIsl TeKylleil 1 MPOMeKyTOYHOM aTTecTaAlluu

HaumenoBanue OLICHOYHOT'O CpEACTBA




N KonTponupyemslie Kon xontponupyemoit TIpomesxxyTounas
2 .
y pasnenbl (TeMBbI) KOMITETEHITUH (WU e Texymmii KOHTPOJIb aTTecTanus
n/m
JUCITUTUTAHBT* YaCTH)
OCHOBHBIE TIPUHITUTIBI IK-1 Ompoc Bompoc Ha 3x3amene 1-
1 | cratuctuueckoit puzuxu 3
TepmoanHaMuKa IK-1 Ompoc Bompoc Ha 3x3amene 4-
7 | paBHOBeCHBIX cHCTEM 5
CraTucTudeckue IK-1 Ompoc Bormpoc Ha 3a 3x3aMeHe
pacnpeneeHus Iis geTe 6-8
3 WICATHHBIX CHCTEM
Hewuneasbuble CHCTEMBI ITK-1 KontponbHas pabora | Bompoc Ha sx3amene 9-
10
4
da30BOE U XUMUYECKOE IK-2 Ompoc Bormpoc Ha sx3amene
5 paBHOBecHe 11-13
Teopus QuyKTyauuii u IK-2 Pedepar, onpoc Bormpoc Ha sx3amene
6 OpOYHOBCKOC JIBUXKCHUE 14-15
Kunernueckue ypaBHEHUA IK-2 OHpOC BOHpOC Ha 3K3aMCHEC
7 16-17

IToxa3aTenu, KpUTEPHHU M LIKAJIA OLEHKH c(popMHPOBAHHBIX KOMIIETEHIIMI

Koa u HammeHOBaHue

CooTBeTcTBHE ypOBHeﬁ OCBOCHMA KOMIIETCHIUH IVIAHUPYEMbIM pe3dyJibTaTaM

KOMIIeTeHI Ui 00y4eHUS U KPUTEPHUAM UX OLleHUBAHUS
TMOPOTOBbIH 0a30BbIi NPOABUHYTBI
Ouenka
VY 10BII€TBOPUTEIHHO Xopoio/3a4TeHO OTJINYHO /3aYTCHO
/3a4TEHO
K-1 CrocobeH | 3Haer — 3uaer — 3naer —
OCBaMBaTh u

HCIOJIB30BaTh 0a30BBIE
HAYYHO-TEOPETHUCCKHUEC
3HaHUS M MMPAKTUICCKHE

YMEHHUs o
TEXHOJIOTUYECKOMY  H
¢dusnyecKkomMy
00pa30BaHUIO B
poheCCHOHATBHOM
JIESITEIbHOCTH

OCHOBHbBIC PE3YJIbTAThl U

HCKOTOPBIC ACIICKThI

MaTeMaTUYCCKUI amnmnapar,

HpaKTHYEeCKUe MaTeMaTU4eCcKOro OCHOBHBIE PE3yJIbTaThl U
IIPUIIOKCHHUS almapara, IIPAKTUYECKUE NIPUIIOKECHUS
OCHOBHBIE PE3YJIbTATHI U
MPaKTHYECKHE
MPUJIOKEHUS
Ymeer — Ymeer — Ymeer —

penIaTh 3a1a4n s
MPOCTBIX MOJIETICH

penIaTh 3a1a4n s
MPOCTHIX MOJIEJIEH;

permaTh 3a1a9u s MPOCTHIX
MoOJeINeH;




aHaIM3MPOBATh
(m3IIeCKuii CMBICIT
OCHOBHBIX (hopMyIT

aHAITM3UPOBATh (PU3MICCKUIMA
CMBICIT OCHOBHBIX (hopMyI,
YpaBHEHH U pe3yJIbTaTOB

Baaneer —

HEKOTOPBIMH METOJaMU
MaTEMaTHICCKUX
peoOpa3oBaHni TSt
MOJTyYEHHs] HEKOTOPBIX

Baaneer —

HEKOTOPBIMH METOJaMU
MaTEeMaTHICCKUX
peoOpa3oBaHni TSt
TMOJTyYEHHs] OCHOBHBIX

Baageer —

METOJIaMH MaTEMAaTHUECKUX
npeoOpa3oBaHui IS
MOJTyYeHHsT OCHOBHBIX
(bu3nIecKux pe3yabTaToB

(u3nIecKuX pe3yabTaToB | (pU3HUECKUX
pe3yIbTaToB
ITK-2 Criocoben 3Haer - 3Haer - 3Haer -

KOHCTPYHPOBATh
coJieprkaHue
TEXHOJIOTUYECKOTO U
¢du3ngeckoro
00pa3oBaHUsI B
COOTBETCTBUU C
tpeboBanusmMu GI'OC
OCHOBHOTI'O M CPEIHEr0
obmero obpazoBaHwsl, ¢
YPOBHEM Pa3BUTHS
COBPEMEHHOM HAYKH U C
Y4EeTOM BO3PACTHBIX
ocobeHHoCTEeH
oOyJaromuxcs

METO/IbI ¥ IPUEMBI
MTOCTaHOBKH
(usnyecKoro
SKCIepUMEHTA

METO/IbI ¥ IPUEMBI
MTOCTaHOBKH
(uznyeckoro
AKCIIEPUMEHTA, CIIOCOOBI
€ro MaTeMaTH4ECKON
00paboTKH;

METObI U IPUEMBI
MMOCTAaHOBKH (PU3UUECKOTO
JKCIIEPUMEHTA, CIIOCOOBI €TO
MaTeMaTHIeCKOH 00paboTKH;
METOMBI ¥ IPUEMBI PEIICHUS
KOHKPETHBIX (DU3HICCKIX
3an1a4, PU3NICCKUC
TPHIOKCHUS
MaTeMaTHYECKUX OHSATHHA

TunoBbie KOHTPOJIbHbIE 3aJaHUS WJIN HHbIE MaTepUajbl, He00X0MMBbIe 1JIsl OLEHKHU
3HAHWH, YMEHHUIi, HABBIKOB W (MJM) ONBITA JAEATEJbHOCTH, XaPAKTEPHU3YHOIIUX ITAIbI
¢dopmMupoBaHus KOMIIETEHIMH B Mpolecce 0CBOEHHUsI 00Pa30BaTeJbHOM MPOrpaMMBbl

Bonpoch! 1J1s1 yCTHOTO WJIH MECBMEHHOI0 ONpoca

1. T npuniun agnutuBHocTy. Kitacchl aiiuTUBHOCTH.

2. ®azoBoe npoctpancTBo. DazoBas TpaekTopus. CTaTUCTUYSCKUN aHCaMOIb. DyHKIHS
CTaTUCTUYECKOTO paclpeieNieHUs U €€ CBOMCTBA. DProIMUHOCTb.

3. T/l paBHOBecwue.

Onykryanuu pU3NIECKUX BEITHYUH.
4. Teopema JInyBus.
5. IlocTynar 0 MUKPOKOHOHUYECKOM PACIIPEIECIICHUH.
6. KBanToBas cratuctuka. CTaTUCTUYECKUIA OMEpaTOp U €ro CBOMCTBA.
7. DHTpOINA U CTAaTUCTUYECKUI BEC.
8. TepmogmHamuueckue BenudnHbl. Temneparypa. Anuadatuyeckuii mpouecc. JlaBienue.

9. TepmoiMHAMUYECKUE TOTEHIUABI.

Craructrdeckass HE3aBUCHMOCTb.

KBaBI/ISaMKHYTHC CHCTCMBI.

10. IlepBwiii u BTOpOM 3akoH TepmoanHaMuku. Teopema Kapuo. Tperuit 3akoH
TEPMOJMHAMHUKH U ero ciencTBus. [loBeneHne TerioeMKocT BOIU3M aOCOMIOTHOTO HYJIS.

11. T nepaBenctna. [Ipunuun Jle lllatense-bpayna.

12. PaboTa 1 Komu4ecTBO Teria. TenioeMKOoCTb.

13 Metoap! oxnaxaeHus ra3oB (mporiecc Jxoyns-ToMcoHa, pacmiupeHue ra3a B myCToTy

U T.J.)

14. TepMmogmHamuKa

MAar"H€THuKoOB.

MaruutHoe

MaruautocTpukius. TepMoarnHAMHUKA TUAIEKTPUKOB. [Tbe303¢ dekT.

OXJIaXKIECHUE

napaMardH€TUKOB.



15. ®azoBbie nepexoanl. T/] cucTemMbl ¢ MEPEMEHHBIM YHCIOM YacTUIl. XHUMHYECKHUMN
noTeHIman. YcioBus paBHoBecus 1ByX ¢a3. Kmaccudukarmus ®II. ®II 1-ro pomga. Popmyna
Knaiinepona-Knay3uyca. Kputnaeckas Touka. Y cinoBus paBHOBecHs TpeX (as.

16. ®a3zoBoe paBHOBECHE TI'€TEPOI€HHONM CHCTEMBI C YYETOM CHUJI ITOBEPXHOCTHOI'O
HATSKEHUS.

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

18. Tepmoaunamuka @I1 “npoBOIHUK-CBEPXITPOBOJHUK .

19. Kanonunueckoe pacmpenenenue ['n06ca. Pacrpenenenue MakcBemna. [Ipumepst:
KJIACCUYECKHUI Y KBAHTOBBIA OCHMIUIATOP, KJIIACCHYECKUM U KBAHTOBBIN POTATOP.

20. CBoOoHas sHeprus B pacnpenenenuu ['udoca.

21. bonwmoe kaHoOHMYECKOE pactipeaenenue [ mooca.

22. T]] 5KBUBaJIEHTHOCTh KAHOHUYECKHUX PACIIPEAEICHUM.

23. MWneanwpubrii  OonpiiMaHoBCckui Ta3. Pacnpenenenwe bombivana.  Ilpemenst
NPUMEHUMOCTH UACATBHOTO OOJIBIIMAHOBCKOTO Ta3a.

24. CBobOoHAs PHEPTUS UICATHLHOTO Ta3a. Y paBHEHUE COCTOSHUS.

25. 3aKOH paBHOpacCHpeeIICHUS.

26. TemnoeMKOCTh ABYXaTOMHOTO Ta3a. Bkmaa BpamaTenbHBIX, KOJEOATEIbHBIX |
AIIEKTPOHHBIX CTETIEHEH CBOOOIBI.

27. Yder B3aUMOJICHCTBHUI SAEPHOTO CIIMHA U MOJIEKYJIIPHOTO BpaIieHus (OpTo- U mapa-
BOJOPOJI, OPTO- U Mapa-aehuTepuii).

28. Cratuctuyeckasi Teopusi paBHOBeCHOT0 uanydeHus. ®opmyina [Inanka nis maoTHOCTH
paBHOBecHOro u3nydeHus. [lpeaenbHble cilydan HU3KUX U BBICOKMX 4acToT. Dopmynsl Penes-
Jlxuaca w Buna. 3akon cmemienuss Buna. 3akon Credana-bonbimana. TemmoemkocTh
PaBHOBECHOI'O U3Ty4yeHus. JlaBieHEe paBHOBECHOTO U3JIy4EHUS.

29. TermmoemkocTh TBepbIX Tel. Moaens Jlebas. Moaens DinimTeitHa. 3akoH JloinoHra-
IITn.

30. Teopusa KIacCUYECKHWX PABHOBECHBIX HEUJCATBHBIX CHUCTEM.YUYET MOJIEKYJSPHOIO
B3aumonevicteuss B cucreMe. [loreHuman JleHappa-/[xoHca. VYpaBHeHHE  COCTOSIHUSA
KJIACCHYECKOTro cllaboHen IealibHOTO ra3a. BupuanbHoe pasnoxkenue. PacueT nepBbIx MOMpaBokK K
ocHoBHbIM TJl pyHkimsm raza Ban-gep-Baanbca.

31. Teopuss KIACCMYECKHX PABHOBECHBIX HEUICATbHBIX cUCTEM. CHUCTEMBI C
JaJbHOJICUCTBUEM. Y PABHEHHUE COCTOSIHUSA MOJHOCTHI0 MOHM30BAaHHOM ILIa3Mbl. PacyeTr mepBbIx
MOTNPAaBOK K OCHOBHBIM T /] dhyHKIHSIM

32. Cratuctuka ®epmu-/{upaka u cratuctuka bose-OiiHiITeliHa. Y paBHEHUE COCTOSIHUE

c1abOBBIPOKIACHHOTO Ta3a.

33. depmu- ra3 Ipyu HU3KUX TEMIEPATypax. DJIEKTPOHHBIN ra3 B MeTajiax.

34. bo3e- ra3 npu HU3KUX TemIieparypax. boze-OUHIITEHHOBCKass KOHICHCAIUS.

35. BpoyHOBCKOE IBMKEHUE U €r0 (PU3UUECKUE XapaKTEPUCTHKU.

36. ®opMyIIbl 7151 CPETHUX 3HAYEHUN OT KBAJpPaTOB M3MEHEHUN MMITYJIbCA U CMEIIEHUS.

37. BpemeHHble MacIuTabbl ¥ XapaKTep 3BOJIOLHUN CHCTEMBI.

38. Ciy4aiiHbie cTalmoHapHble MapKOBCKHUE TTPOIIECCHI.

39. YpaBHeHnue CM0OIIyXOBCKOTO.

40. Ypauenne @okkepa-IInanka u ero npocreniinme NnpuMEeHEHUS.

41. BpemeHHbIE KOPPEIALNOHHBIEC (QYHKIIHH.

42. CnekTpaibpHas IUIOTHOCTh CIIy4YaHOT'O TayCCOBCKOIO Mpoliecca.

43. TerutoBsble mryMbl 1 0000IeHHas popmyna HaiikBucra

44. Uepapxust Bp€MEHHBIX ¥ TIPOCTPAHCTBEHHBIX MACIITA0OB.

45. Wurerpan cronkHoBeHHi boromo6oBa. CBoiicTBa HMHTErpaja CTOJKHOBEHHMH
Bonrsimana.

46. H-teopema bosbumana. HeoOpaTtumelii XapakTep HSBOJIONUM MaKPOCKOMMYECKHX
CUCTEM.



47. YpaBHeHUs Ta30BOM NUHAMHUKMA B HYJIEBOM MPHUOJMKEHUU IO Ta30JMHAMUYECKOMY
napaMmeTpy (YpaBHEHUS TIepeHoca I UASATBHOTO Ta3a).

48. MUKpPOCKONIMYECKUE YpaBHEHUS I 3apsKEHHBIX 4YacTUl U moJid. [lapamerper
pa3peKEHHOM LIa3MBbl.

49. IlpubmmwkeHne  BTOPBIX  KOPPEMSIHMOHHBIX  (QyHKIMA  (MOJISIPU3AUOHHOE
npubIIMKeHue).

50. UnTerpan cronkHoBeHui banecky-Jlenapna. D ekTuBHBIN MOTEHIIAAI.

51. WHrerpan cronkHoBeHuil Jlangay. CBoilcTBa HHTErpajioB CTOJIKHOBEHWM Ui
pa3peKEeHHOM I1JIa3MBbl.

52. [Ipubnmxenne 6€cCTOIKHOBUTENIBHOM TU1a3Mbl. 3atyxanue Jlanaay

Ilepeuens uacmu Kkomnemenyuu, npoeepsaemvlx oyeHounvim cpeocmeom: 11K-1 (3Hatp),
[IK-2 (3uHars).

Tembl pedepaToB (mpuMepHbIE)

ArperaTHble COCTOSIHUS BelecTBa. OCHOBHBIE IPU3HAKU
TepMoanHaMuueckas Temneparypa
OMIIUpUYECKHE LIKAJIbl TEMIIEPATYP
DneMeHTbl KOMOMHATOPUKH
Teopemsl CI0KEHHSI U YMHOKEHUS BEPOSATHOCTEN, YCIOBHAs BEPOSITHOCTD.
JluckpeTHble ciyyaliHble BETUYHUHBI, 3aKOH paclpe/esIeHus] JUCKPETHBIX CITy4YalHbIX
BEJIMYMH. MaTeMaTn4yeckoe 0KUJaHue U JUCTIEpCUs

8. IlonsiTue ¢uykTyalnuu, cpeHee YUCIO YaCTHUIl, 3aBUCUMOCTh (PIyKTyaluid OT 4yucIiia
YacTHIL B CUCTEME.

9. DkcnepuMeHTaIbHAas MPOBEPKa pacnpeaeneHus Makcsenina

10. OmsiTel [leppena

11. Atmocdeps! mianer

12. Omnpenenenue UIMHBI CBOOOIHOTO MTPpoOera MOJIEKyJT

13. BpoyHOBCKO€ IBUKXEHUE

14. Jlemon MakcBemna

15. TloBepxHocTHOE HaTsKeHUE. KanuiuisipHbie sIBICHUS

16. TepmoanekTpuueCcKUe SBICHUS.

17. JlamunapHoe u TypOyneHTHoe TeueHue. Yucio PeitHombaca.

18. [marpamma coctosiHus TpexdasHoii cucteMsl. TpoiiHas Touka

19. Omnpenenenue BOASHOTO YKBUBAJICHTA KAJIOPUMETPA U TEPMOMETPA.

20. OmnpeneneHue yaenbHON TEINIOEMKOCTH TBEPIBIX TEI.

Nk =

21. Ompenenenue TepMudeckoro ko3ddumenra gapneHus rasa.

22. HN3ydeHne NOBEPXHOCTHOT'O HATSKEHUS KUIKOCTEMH.

23. Omnpenenenune yenbHON TEMIONPOBOIHOCTH TBEPABIX TEIN.

24. OmnpeneneHre OTHOCUTENBLHON U a0COTIOTHOM BIAYKHOCTH BO3AyXa.

25. Omnpenenenue yaeabHON TEMNIOEMKOCTH BO3AyXa MPHU MOCTOSHHOM JIaBJICHUU.

26. Ompenenenre OTHOMICHUS MOJIAPHBIX TeroémkocTeit Cp/CY mist Bozmyxa.

27. N3amepenue kod¢dHuireHTa TerIonpoOBOHOCTH BO3yXa METOIOM HArpeTONH HUTH.

28. Omnpenenenne kodhuIeHTa BHYTPEHHETO TPEHUS KUIKOCTEH 1o MeToy [lyaseiins.

29. Ompenenenue ko3 duimeHTa BHyTPEHHETO TPEHUS U CpPelHEH JIMHBI CBOOOTHOTO
npoOera MOJIEKYJI BO3TyXa.

30. Onpenenenue yaenbHON TEIUIOTHI KPUCTAIIM3ALUU M M3MEHEHMs SHTPOIUU IPU
OXJIQKJEHUH OJIOBA.

31. HccnenoBanue GyHKIUH pacnpenesieHus 3JIEKTPOHOB BOJIb(PPaMOBOro TEPMOKATOAA.

32. U3ydeHue pacnpeesaeHus YaCTUIl B TPABUTAIIMOHHOM I10JI€ 3eMJIH.



33. OmnpeneneHne YHUBEPCATBHOM ra30BOl MOCTOSIHHON M MEXaHUYECKOTO SKBUBAJICHTA
TEIIa METOI0M H300apHOTO PACIIUPECHHUS

34. Omnpenenenue KOIPQOUIMEHTA MMOBEPXHOCTHOCTHOTO HATSHKEHHUS KUIKOCTH TIO
METO/y MaKCUMaJILHOTO IBM>KEHUS B ITy3bIPbKE

35. OmpexeneHne OTHOIICHUS YIEIbHBIX TeIIoeMKocTell MmeToioM Kiemana u Jlezopma

36. OmnpexaeneHue paauyca KanuuisipoB

Ilepeuens uacmu KomnemeHyuu, RPoGePaEMblX oyeHouHbim cpeocmeom: I1K-1 (3HaTh),
[IK-2 (3nars).

Bonpochl npoMe:KyTOYHON aTTeCcTAlUM.
1. TepmoauHaMUYECKUI U CTATUCTUYECKHUM MOAXObI K U3YUYEHUIO MaKPOCKOIUYECKUX
CUCTEM.
OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIpHO-KMHEeTHUecKoi Teopun (MKT).
OcnoBHoe ypaBHeHne MKT.
W neanbublii ras.
I"azoBbie 3akoHbl. YpaBHeHue Knanelipona-Menaeneesa.
Pacnpenenenusa Maxkcsesna u bonsumana.
TepmoanHaMuueckas CUCTEMA, IAPAMETPBI €€ COCTOSHUSA.
BryTpennsist sHeprus, paboTa ra3a ¥ KOTUYECTBO TETLIOTHI.
9. [IlepBoe Hauano TepmMoauHaMuKkH. [IpuMeHeHnEe MepBOro Havaga TEPMOJUHAMUKHU K
U30IIPOLIECCaM.
10. Bropoe Hauasio TepMoguHAMUKH. TerninoBbie MalIuHBI.
11. Iuxn Kapso.
12. Teopema Hepncra.
13. VYpaBuenue Ban-nep-Baanbca, nzorepmsl Ban-nep-Baanbsca n Dnaproca.
14. CpoiictBa xuakocteil. I[loBepxHocTHOe HaTskeHne. CmauuBaHue. JlaBieHue
Jlannaca. Kanumisipuble siBIeHUsI.
15. CgoiicTBa TBEPABIX Tel. AMOP(HBIC U KPUCTALTUICCKUE TEA.
16. Jlnarpamma cocrostHusi. TpoliHas TOuka.
17. ®da3zoBble Nepexoabl EPBOTO U BTOPOro poAaoB. YpaBHeHnue Kianeiipona-Knaysuyca.
Ilepeuens vacmu Komnemenyuu, npogepaemuvix oyenounvim cpeocmeom: 11K-1 (3Hats,
yMeTh, BiaaeTh), [I1K-2 (3HaTh, yMeTh, BIAJETh).

e A e

4.2 MeToanueckue MaTepuaJibl, onpeae/siiomue npoueaypbl OueHMBAHUS 3HAHUIA,
YMeHHIi, HAaBBIKOB MW (MJIH) ONBITA [IeATEJbHOCTH, XaPaKTEPU3YKOIIMX ITANbI
¢dopmupoBaHus KOMIIETEH NI

MeTtoauyeckue peKOMeHJAlUM, OMNpeJeJsOlIMe MpPoUeAyPbl OLEHHBAHUSL HAa
IK3aMeHe

HroroBoii dhopmoii KOHTpoJiE CHOPMUPOBAHHOCTH KOMIIETCHIIMM Yy OOyYarOIIMXCs 10
TUCLUUIUIMHE sBJsieTcss dKk3aMeH. CTyIneHThl 00s3aHbl CHAaTh 3K3aMEH B COOTBETCTBUHU C
pacnucaHieM U yueOHBIM IUIaHOM

DK3aMeH 10 AUCHUIUIMHE MPECIeAYET 1IeTb OLIEHUTH paboTy CTyIeHTa 3a KypcC, OJTy4eHUe
TEOPETUYECKUX 3HAaHUH, UX TMPOYHOCTb, PA3BUTHE TBOPUECKOTO MBIIUIEHUS, MPUOOpETeHHe
HaBBIKOB CaMOCTOSITEIbHON pabOThl, yMEHHE NPUMEHSTHh MOJIYUYCHHBIC 3HAHUSA JJIS PELICHHS
MPAKTUYECKHX 3ajay.

dopma npoBeieHNs SK3aMEHa: TUCbMEHHO.

DK3aMeHaTOpy NpPeJOCTaBIseTCs MPaBo 3aJaBaTh CTYACHTAaM JIOTOJHUTENbHbBIE BOMPOCHI
10 Bcell yueOHOM nmporpaMme TUCIIUITIIHHBIL.



Pesynbrar caaun sk3ameHa 3aHOCUTHLCS IIPEToIaBaTeieM B 9K3aMEHAITMOHHYIO BEIOMOCTh
n 3aquHy10 KHI/I)KKy

Kpurepun oneHku:

OlleHKA «OTJMYHO»: TIyOOKHE WCUEPIBIBAIONINE 3HAHHUS BCErO MPOrPAMMHOTO
MaTepuaa, JJOTHIeCKH MOCIIeI0BaTeIbHbIC, TIOJHbIE, TPAMMAaTHYECKH MTPaBUIILHBIC U KOHKPETHBIC
OTBECTHI HA BOHpOCBI 3K3aMCHAIIMOHHOT'O 6I/IJ'I€Ta 1 JOIIOJIHUTCIIBHBIC BOHpOCBI YJICHOB KOMUCCHUH,
WCIIOJIb30BaHUE B HEOOXOJAMMOM Mepe B OTBETaxX S3BIKOBOTO MaTepHalia, MPEeACTaBICHHOTO B
PEKOMEHIYEMBIX YUeOHBIX TOCOOUSAX U JOMOJIHUTEIBHOM JIUTEpaType.;

OIIEHKA «XOPOIIO0»: TBEPIBIE W JOCTATOYHO TIOJHBIE 3HAHUS BCETO MNPOTrPAMMHOTO
MaTepHaﬂa, IOCJIICAOBATCIIbHEIC, HpaBI/IJ'IBHBIG, KOHerTHBIe OTBCTHI HA IIOCTABJICHHBIC BOHpOCBI
MpU CBOOOTHOM pearupoBaHUU Ha 3aMEUaHUs 110 OTICITHLHBIM BOTIPOCAM;

OII€HKA yI0BJE€TBOPUTEIbHO»: 3HAHNE ¥ TOHUMAHUE OCHOBHBIX BOIIPOCOB IIPOTPAMMBI,
Hannure He 6osee 50% ommOoOK B OCBEIIEHNH OTACIBbHBIX BOIIPOCOB OHMIIETA;

OIleHKA «HEY/I0BJEeTBOPUTEIbHO»: HEMOHNMAHHE CYIIHOCTH H3J1araeMbIX BOIPOCOB,
rpyObie OIMMOKH B OTBETE, HEYBEPEHHBIC M HETOYHBIE OTBETHI HA JIOMOJHUTEIBHBIE BOTPOCHI
IK3aMEHATOPOB.

MeTtoauyeckue peKOMEHAANMH, ONpele/Aolne MNPoleIypbl  OLEHUBAHUSA
KOHTPOJIbHBIX PadoT:
KoMIoHeHTOM TeKyIIero KOHTPOJIS IO JUCIUILTAHE SBISETCS KOHTPOJIbHAS padoTa B BUC
MUCHbMEHHOTO PEIIeHUs 3a/1au.
MaxkcuManbHOE KOJHMYECTBO 0a/IOB, KOTOPOE CTYACHTHI MOTYT MOJIYYHUTh 32 MPABUIBLHOE
eIICHUE 3a71a4 Ha KOHTPOJIHHOM paboTe, COCTaBIsIET S OalIoB.
Crynenu ypoBHei Bun 3apanus KonuaectBo 6amion
OCBOCHHUS KOMIIETCHIINN

[ToporoBsrii Kontponbhas padota 3
bazoBblit KontponsHas pabora 4
[IponBunyTHIN KonTtponsHas pabora 5

MeTtoauyeckue peKOMEeHAALUH, ONPeAesonue NPoue1ypbl OLeHHBAHUA OIPOCa

®opMa poBeACHUA— MMCbMEHHBIN OIIPOC.

JnmurensHOCTh onpoca — 20 MUHYT.

Kpurtepun onenkn:

- OLICHKA «3a4YTEHO» BBICTABIIACTCS 3a: YMEHHE HCIOJIb30BAaTh €CTECTBEHHOHAYYHBIC H
MaTeMaTHUECKUe 3HAHUS JUIs aHaidu3a (GU3NYECKUX SIBICHUM M pelIeHHs MPaKTHUYECKUX 3a/ad,
YMEHHUE IOHUMAaTh IPUYMHHO-CIIECTBEHHBIE CBS3U, IOHUMATh CYIIIHOCTh (PU3NYECKUX SIBICHUI.

- OLIEHKA «He 3a4YTEeHO0» BBICTABISACTCS 3a: HECIIOCOOHOCTh BBIIBUTH NPUYHHHO-
CJIEZICTBEHHBIE CBSI3U, OTCYTCTBUE HABBIKOB aHAJIU3UPOBaTh (PU3MUYECKHM CMBICI OCHOBHBIX
dopMyI1, ypaBHEHHH, HEyMEHHUE PeIIaTh 33aJa4u Ul MPOCTBIX MOJEJICH U MHTEPIPETUPOBATh UX
pEe3yNbTaThI.

5. IlepeyeHb OCHOBHOM M IOMOJTHUTEJIbHOM Y4eOHOM JIUTEPaTypPhbl, HEO0OXO0AMMOM 151
OCBOECHUS TMCUMILIUHBI (MOIYJIs1)

5.1 OcHoBHas JUTEpaTypa:

1.  AxcenoBa, E.H. O6mas ¢usuka. TepmogunaMmrka u MoJIeKyJisspHast Gpusnka (TJaBbl
Kypca) [DnexTpoHHbIH pecypc]: yuedHoe nmocodue / E.H. AkcenoBa. — DnexkTpoH. naH. — CaHKT-
[TerepOypr: Jlanb, 2018. — 72 c. — Pexxum pocrtyna: https://e.lanbook.com/book/103058.



2. Muponosa, I'.A. MonekynsapHas Gu3rnka ¥ TEPMOJIMHAMHUKA B BOTIPOCAX M 3aja4ax
[DnexTpoHHBIii pecypce]: yueOnoe nocodbue / I'.A. Muponosa, H.H. bpauar, A.M. Canenxuit. —

OnektpoH. naH. — Cankrt-IlerepOypr: Jlamp, 2012. — 480 c. — Pexum pgocryma:
https://e.lanbook.com/book/3718.

3. Edpemos, 0. C. Craructrueckas ¢puznka u TepMOIMHAMUKA: yueOHOe mmocodue st
akagemuyeckoro 6akanaspuara / FO. C. EppemoB. — 2-e u3z., ucnp. u non. — M.: U3narenscTBo

FOpaiir, 2018. — 207 ¢. — (Cepust: bakanaBp. Axagemudeckuii Kype). Pexxum mocryma: www.biblio-
online.ru/book/38A30CB7-9FEA-44E7-AF1E-7B7E7TFBI9551A.

4. benos, I B. Tepmomunamuka B 2 4. Yacth 1: y4eOHUK W TPaKTUKyM JUIS
akanemudeckoro Oakanaspuara / I'. B. beno. — 3-e u3n., uctp. u non. — M.: M3narensctBo FOpaiiT,
2018. — 264 c. — (Cepus: bakamaBp. Axagemudeckuii Kypc). — Pexxum moctyma: www.biblio-
online.ru/book/2E7231EE-A291-461D-876C-02EF3A8CCEBC.

Jl1is1 OCBOCHUS AUCHUILTUHBI HHBAIUIAMH U JIUIIAMHA C OTPAHHYEHHBIMUA BO3MOYKHOCTSIMH
3I0POBbSI MMEIOTCSl M3IaHUS B AJIEKTPOHHOM BHJE B DJIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«/lanvy u «FOpatim»y.

5.2 JlonosiHuTeIbHAS IUTEPATypa:

1. Hermad, A. A. Kypc dusuku / A. A. Jlernad. - M.: Beicmas mkoia, 2002. - 717 c.

2. HWpopos, U. E. 3agaun no obmeri puzuke /U. E. Upomos. - CII6: M3garenscTBO
«JIambpy, 2006. -416 c.

3. CagsenneB, U.B. Kypc obmieit ¢usuku. B 3 1. Tom 1. Mexanuka. MonekymsipHas
¢busuka: yueonoe nmocodue / .B. CasenneB. — Cankr-IletepOypr: Jlanb, 2018. — 436 c.

4. Kanamnukos, H.II. O6mas ¢usuka. COOpHUK 3a7aHUN U PYKOBOJCTBO K PEIICHUIO
3anmau: yueobnoe nmocooue / H.I1. Kanamnaukos, C.C. MypaBbeB-CMuproB. — CankTt-IleTepOypr:
Jlann, 2018. — 524 c.

5.3. Illepuoauyveckne U3IaHNUS:

N3Bectust BY3o0B. Cepust: @usnka

®du3uKa B LIKOJIE

®du3uKa TBEpIOTO Tea

Bectauk MI'Y.Cepus: ®uzuka. AcCTpoOHOMUS
Bectauk CIIOI'Y.Cepus: ®uszuka. Xumust

Nk W=

6. MeToguueckue yKazaHus 1J1s1 00y4arOmUXCcs M0 0CBOEHUIO AU CUUIJIMHBI (MOYJIA)

Pexomenaanmuu no 0CBOEHUIO IMCHUILIMHBI Ha JICKIIMOHHBIX 3aHATHIX:

- Tepel ouepenHON Jeknueil HeoOXOOUMO TMPOCMOTPETh IO KOHCIEKTY H
PEKOMEH0BaHHON y4eOHOM TUTepaType MaTepuall NpeablayIIeH JIEKINH;

- O€rj0 03HAKOMHUTBHCS C COJAEPKAHUEM OUEPEIHOM JIEKLIUHU [0 OCHOBHBIM HMCTOYHUKAM
JUTEPATypPhl B COOTBETCTBUU C paboueii mporpaMMon JUCIUILTAHEL,

- TIpY 3aTPyIHEHUSAX HEOOXOAMMO OOpAaTUTHCS K JIEKTOPY MO rpaduKy ero KOHCYIbTaluii
WJIM Ha MPAKTUYECKUX 3aHATHSIX.

PexoMeHnaauy o 0CBOSHUIO AUCHUUIUIMHBI HA MPAKTUYECKUX 3aHITUSIX:

- Ha 3aHATUS HOCUTh KOHCIIEKT JICKIIUI 1 PEKOMEHIOBAaHHBIA COOPHUK 3a71a4;

- 10 OYEPEHOT0 MPAKTHUECKOTO 3aHSTHUS MO KOHCHEKTY M PEKOMEHJOBAaHHON yueOHOU
JIUTEepaType MpopadoTaTh TEOPETUUESCKUA MaTepHall, COOTBETCTBYIOIINI TEMbI 3aHATHS;

- B Hauaje 3aHATUN 3a/JaTh MPENOAaBaTENI0 BOIPOCH MO MaTepuady, BbI3BaBLIEMY
3aTpyJHEHUS] B IOHUMAHUU U OCBOCHUH IPHU PEIICHUH 3a/1a4, 3aIaHHBIX JUIsI CAMOCTOSITEJIbHOTO
pelieHus.

B ocBoenun AMCHMIUIMHBI MHBATUIAMU U JULAMU C OFPAHMYEHHBIMU BO3MOXHOCTSIMU
3I0pPOBBSl OOJIBIIIOE 3HAYCHHUE HMMEET WHIWBUIyabHas ydeOHas pabora (KOHCYJIbTAIlUH) —
JOTIOTHUTETFHOE PAa3bsICHEHHE yIeOHOT0 MaTepHana.


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

WunuBuayanbHble KOHCYJIbTAlMM 1O TPEAMETY SABISAIOTCS BaXKHBIM  (PAKTOpPOM,
CIOCOOCTBYIOIUM HHJIMBUYaTU3allid O0yUEHUSI U YCTAHOBJICHHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTeieM W 00y4arolMMCs HWHBAJIWIOM WM JIUIOM C OrPaHUYEHHBIMU
BO3MOKHOCTSIMU 3/10POBBSI.

7. IlepeyeHb HH(POPMANMOHHBIX TEXHOJIOIU, HCIOJIb3yEeMbIX NPH OCYLIECTBICHHH
00pa30BaTeJILHOIO NMPoLEcca Mo JUCHUIIHHE (MOYJII0)
7.1 IllepeyeHb HHPOPMANNOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTH
® 3JIEKTPOHHbIE YYE€OHUKU U TTOCOOUSI, IEMOHCTPUPYEMBIE C IIOMOIIBIO KOMITbIOTEpPA U
MYJIbTUMEAUIMHOTO IPOEKTOPa,
® MHTCPAKTUBHBIC TOCKH,
® 3JICKTPOHHBIE YHIUKIIONEANH U CIIPABOYHUKH,
® TPEHAXKEPHI U POTPAMMBI TECTUPOBAHMS,
e oOpa3oBarenbHbIe pecypcbl MHTepHeTa,
® BUJICO U ayAUOTCXHUKA.

7.2 TlepeyeHb JHMIEH3HMOHHOIO W CBOOOJHO PACHPOCTPAHSIEMOI0 NPOrPAMMHOIO
odecrneyeHus

MicrosoftWindows 8, 10

Microsoft Office Professional Plus

7.3 IlepeyeHb coBpeMeHHbIX PO} ecCHOHAIBHBIX 023 JAHHBIX U HH(OPMAITMOHHBIX
CIIPABOYHBIX CHCTEM

B mpomecce paGoThl HaJ KypCcOM CTYACHTBI MOTYT MCIIOJIb30BaTh AIICKTPOHHBIE yUeOHBIC
nocoOusi, pa3MEIICHHBIE B CETH UHTEPHET, a TAK)KE KHUTH 3JICKTPOHHON OMOIMOTEYHON CUCTEMBI.

http://elibrary.ru/ eLIBRARY — Hayunas snextponHas 6ubauoTexa.

http://www.edu.ru - Katanor o0pa3oBarenbHbIX HHTEPHET-PECYPCOB.

http://ru.wikipedia.org - cereBast sHIMKIONEAUS «BUKUIIEINAY.

http://www.college.ru - OTKpBITbIE y4eOHUKH IO €CTECTBEHHOHAYYHBIM JUCLIUATUITMHAM.

http://www.edu.ru - Poccuiickoe oOpa3oBanue - @enepaibHbIil MOPTa.

http://www.krugosvet.ru - cereBas sHIIKIONIeUS «KpyTrocBeT».

http://www.naturalscience.ru - cCaiT, TOCBSIIIICHHBIN BOPOCaM €CTECTBO3HAHMS.

8. MaTepuajibHO-TeXHUYeCKOE o0ecneyeHue 1Mo JUCHUINInHe (MO1yJI10)

MarepuaibHO-TEXHHYECKOE 00ECIIeUeHNE TUCITUTIITNHBI

No Bug pabor
(MOJTyJisl) ¥ OCHAIICHHOCTh

1. JlexunoHHbIE 3aHATUS | YueOHas ayIUTOPHs ISl IPOBEACHUS 3aHITHIA JEKIIMOHHOTO,
CEMHUHAPCKOro TUIIa

350080 r. Kpacnonap, yn. CopmoBckasi, 173, Ne22

VYuebHast MeOeInb (CTOBI, CTYJIbS ), IEPCOHATBHBIA KOMIIBIOTED
C BBIXOJOM B ceTh VHTEpHET, MpPOEKTOp, HKpaH, MeJIoBas
JOCKa,  JabopaTopHble  KOMIUIEKCHI ISl  y4eOHOM
MIPAKTUYECKOW M INPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JAUCHMILIMHAM

2. CeMuHapckue 3aHsATHS | YueOHas ayauTOpHs Ui MPOBEACHUS 3aHATUN JIEKIIMOHHOTO,
CEMHHAPCKOT0 THIIA

350080 r. Kpacnonap, yn. CopmoBckasi, 173, Ne22

VYuebHas MeOenb (CTOBI, CTYJIbS ), IEPCOHATBHBIA KOMIIBIOTED
C BBIXOJIOM B ceTh VHTEpHET, MPOEKTOp, IKpaH, MeIoBas
JOCKa,  Ja0opaTopHble  KOMIUIEKCHI ISl y4eOHOM
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http://www.edu.ru/
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http://www.krugosvet.ru/
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MIPAKTUYECKOW M INPOEKTHOM JEATEIIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JUCLMILUIMHAM

I'pynnossie
(MHIUBHUTYATTBHBIC)
KOHCYJIbTAIIHN

VYueOHast ayaJuTOpHsl Ui IPOBEJACHHS 3aHITUN JIEKIIMOHHOTO,
CEMHUHAPCKOro TUIIa

350080 r. Kpacnonap, yn. CopmoBckasi, 173, Ne22

VYuebHast MeOenb (CTOMBI, CTYJIbS ), IEPCOHATBHBIA KOMIBIOTED
C BBIXOJOM B ceTh VHTEpHET, MpPOEKTOp, HKpaH, MeJoBas
JOCKa,  JabopaTopHble  KOMIUIEKCHI ISl  y4eOHOM
MIPAKTUYECKOW M INPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JAUCIHMILIMHAM

Tekymuii  KOHTpPOJIb,

Y4eOHas ayauTopus AJis TPOBEACHUS 3aHSATUHN JIEKIMOHHOTO,

MPOMEKYTOUHAS CEMHUHAPCKOro TUIIa

aTTecTanus 350080 r. Kpacnogap, yi. CopmoBckas, 173, Ne22
VYuebHast MeOenb (CTOMBI, CTYJIbS ), IEPCOHATBHBIA KOMIBIOTED
C BBIXOJOM B ceTh VHTEpHET, MpPOEKTOp, SKpaH, MeJoBas
JOCKa,  JabopaTopHble  KOMIUIEKCHI ISl  y4eOHOM
MIPAKTUYECKOW M INPOEKTHOM JEATEIBHOCTH II0 €CTECTBEH-
HOHAYYHBIM JAUCIHMILIMHAM

CamocTosiTenbHas bubnuoteka (Kpacuomap, yi. Copmonckasi, 173)

pabota VYuebnas  meGenb  (CTONBI,  CTYyJbs), TIEPCOHATBHBIE

KOMIILIOTCPLI C BHIXOAOM B CCTh I/IHTepHeT.




