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1.

1.MecTto qnucuuniiuHbl B cTpykType OOII

I[I/ICL[I/IHJII/IHa OTHOCUTCA K 4YacCTu,

dbopMupyeMoOil yJacTHHKaMH 00pa30BaTEIbHBIX

orHomenui. Kox mucummmmaet 51.B.J1B.03.02.

Ne MecTo IMCHUNIUHBI B y4€0HOM CTanaapTHbI TEKCT 1J151 aBTOMATHYECKOT0
Bapu J1aHe o0pa3oBaTeIbLHOM 3anoJiHeHus1 B KoOHcTpykTope PII/{
aHTa NPOrpamMMbl
2 biox 1. Hucuunmuuel (Moaynu) | ducruninHa b1.B./1B.03.02 «Maremaruueckue
Yacrts, dbopMupyeMasi | MOZENIM COBPEMEHHOI'O €CTECTBO3HAHUS» OTHOCHUTCA K
ydyacTHUKaMu  oOpaszoBarenbHbIX | vacth OOIl  wampaBnenwst moxaroroBku 01.03.02
OTHOIIEHUH «llpuknaonas  mamemamuxka U UHDOPMAMUKAY,
dhopmupyemoit Y4aCTHUKAMHU 00pa3oBaTeNbHBIX
OTHOILLIEHUH.

2. H.]IaHI/IpyeMble pe3yJabTaThbl 06yqe}mﬂ Mo TUCHUIIJIMHE, COOTHECECHHDBIE C IVIAHUPYEMBIMHU

pe3yJibTaTaMH OCBOCHHS 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIIETEHUMAMY U

HHAUKATOPaAMHU JOCTUKCHU S KOMHeTeHHHﬁ)

IInanupyemble pe3yJibTAThI 00y4eHHs 110 JUCHMILINHE
(Moay110), B COOTBETCTBHH ¢ HHAMKATOPOM JAOCTHKEHUS

@DopmupyemMble KOMIIETEHIIUH
HanmeHoBaHue
KOMIIETeHLINU HNupukarop
OIIeHOYHOTI'0
(xonm, congepxanne AOCTHKEHHST
* Pe3yabTaThl 00yueHus cpeacraa
KOMIICTCHIIUHN) KOMIIeTEeHIIUH -
MO JUCIUILTHHE
(xom, comeprxanue
WHINKATOPA)
I1K-13 IIK-13.1. 3naem 3HaeT METOAbI CO3JaHMs, aHAJIN3a U Cobecedosanue
Memoobl CO30anus, WCCIIEIOBAHNS MaTEMAaTHIeCKUX MoJeseil
Cnocoben ananusa u B €CTECTBEHHBIX HAYKaX U TEXHHUKE.
yuacmeosams 6 uccieoo8anus
ucenedosanu MamemamuiecKux
Mamemamuueciux | M0O€nel 6
. ecmecmeeHHbIX
MoOenel 8
HAYKax U mexHuxe
eCcmecmeeHHbIX
HAYKax U mexHuxe
1IK-13.3. Ymeem YMeeT KOpPEKTHO UCTIOIB30BATH METOBI 3adanue

KOPPEeKmHO
UCNONIL306AMb
Memoobl CO30AHUS,
ananuza u
uccneoo8anus
MAMemMamuyeckux
MoOenetl, ymeem
NPUMEHAMb
yyuciennvle u
ananumuyeckue
MemoOobl peuieHus,
0a306vix
MAMeMamuyeckux

CO3JIaHMs, aHAJIN3a B MCCIICIOBAHUS
MaTeMaTUYECKUX MOJIeNIEH, yMeeT
MIPUMEHSTh YHCICHHBIC U aHATUTUYECKUE
METOJIBI PEIICHUS Oa30BBIX
MaTeMaTUYECKHX 3aJa4 U KIIaCCHYECKHX
3a/1a4 €CTECTBO3HAHUS B IPAKTUUECKOM
JIeSITCIIbHOCTH.




IInanmpyemsblie pe3yJbTaThbl 00y4eHHUsI 0 TUCHHUIIIMHE
(MoayJ110), B COOTBETCTBUHU ¢ MHAMKATOPOM AOCTHKEHHS

@opMupyemble KOMIIeTEeHIIUH
HanmeHnoBaHue
KOMIIETeHIIU U HNupukarop
OII€HOYHOT'0
(xom, comepxaHue AOCTHKEHHS
% Pe3yabTaTrhl 00yuenust cpeacTaa
KOMIIETEHIIHN ) KOMIEeTEeHIH U

MHAMKATOPa)

(xox, conepxaHue

0 JUCIHUILINHE**

3a0a4 u

NpaKmu4ecKou
oesimenbHoCmu

KIaccuyeckux 3a0ay
ecmecmeOo3HaHusl 6

3. CTpykKTypa u cojepKaHue AUCHUIIMHBI

3.1. TpynoeMKoCTh THCHUTLIAHBI

ouHasi popma
o0yueHust
O01masi TPy10eMKOCTh 5 13.e.
YacoB o yueOHOMY IJIaHY 180
B TOM 4HCJIe
ayJIUTOPHbIE 3aHATHUS (KOHTAKTHAasi padoTa): 98
- 3aAHSATHUSA JIEKIIUOHHOT0 TUIA 32
- 3aAHSITHSI CEMHUHAPCKOI0 THIA 32
- 3aAHATHUSA JJaDOPATOPHOI0 THIA 32
- Tekymi KOHTpoJIb (KCP) 2
CaMOCTOsITe/IbHas1 padoTa 46
IIpoMe:KyTOUHASI aTTECTALUS — IK3aMeH 36

3.2. . Conep:kanue THCIUINIHHBI

Ounas ¢popma o0yueHus

B TOM 4YHUCJIE
KounrakrHas padora
HanmeHoBaHHe M KPaTKOE CO/lepIKaHne Bcero (paGoTa BO B3aHMO/EHCTBHH ¢ L
pa3/es0B M TeM AUCHHIINHBI (4acobl) npenogaBartesaeM), 4acbl CP,
U3 HUX Hack
3J1eT? | 3CeT? | 3J1aT* | Bcero
Brenenne 6 2 2 4 2
JleTepMUHHPOBAHHbBIE W BEPOSITHOCTHBIE MOJICITH 18 2 4 4 10 8
JInHAMUYECKHE CUCTEMBI C TUCKPETHBIM U
HENPEPhIBHBIM BpEMEHEM ’ 22 4 6 6 16 6
PaBHOBecHas 1 HepaBHOBECHAs! TEPMOIMHAMHUKA 25 8 4 4 16 9
CucTeMblI ¢ pacipe/ieieHHBIMH TapaMeTpaMu. 12 5 4 4 10 )
YpaBHEHHE TEIIONPOBOIHOCTH, BOJTHOBOE YPaBHEHHE.
DIIeKTPOMArHUTHOE T0JIe 18 4 2 4 10 8
MaremMaTHyecKiue MOJIEIH MUKPOMHPA 24 6 4 4 14 10
PensiTUBUCTCKAst MEXAHUKA 17 4 6 6 16 1
Texymuit kouTpons (KCP) 2 2
IIpoMexxyTouHast aTTecTalus — 3K3aMeH 36
HUTOI'O 180 32 32 32 98 46

! CamocrosiTeannas paéora o6yuyaiouerocs.




Ounasn gopma o0yueHust

B TOM YHCJIC

KonrakrHas padora

HaumeHoBaHMe M KpaTKoOe cofepKaHue Bcero (paboTa Bo B3auMO/eiicTBHH € 1
pa3esioB M TeM JHCUMILUIMHBI (4aceI) NpenojaBarejieM), 4achbl CP,
qyacbl
U3 HUX

3J1eT? ‘ 3CeT? ‘ 3J1aT* ‘ Bcero

2 3ausATHSA JEKIHOHHOTO THIIA.
3 3auATHA CEMHUHAPCKOrO THMA.
4 3ansiTMst J1a6OPATOPHOIO THIIA.

Kpamkoe codepiicanue pazoenoe u mem oucyuniunvl (Mooyns)
1.Ilonsitue monenu. [lo3naBatenbHas posib MOJEIN. MaTemMaTHKa KakK S3bIK OMHCAHUS IPUPOJILI U
S3bIK TOYHBIX HayK. JluHamuueckas cuctema..Pa3oBoe MPOCTPAHCTBO, M300pakarolas TOYKa,
(dazoBas TpaeKTOpHs. DBOIIOIMOHHBIE MPONECCHl U JUHAMHUYECKUE CHCTeMbI. Da30BbIi MOPTPET.
CocTtosiHus paBHOBECHS TMHAMUYECKOM cucTteMbl. ATTpakTop. Penemiep.
2. Maremarrueckoe u pu3ndeckoe MoaenrpoBanue. AHanmmu3 pasmepHocteid. [1- Teopema

3. deTepMUHUPOBAHHBIE U BEPOSTHOCTHBIC MOCIIH.
Crnyuaitnble BenmuuuHbI. Pacnipenenenue ckopocTeil Mosekyn B ra3e (pacmpenenenre Makcsena).

Pacnpenenenue Moisiekys rasza B cuioBoM mnouse (pacnpeneneHue bosbimana). Pacnpenenenue
I'm66ca. bapomerpuueckas ¢opmyna. O TEIIOBOM pacmupeHun Teil.  DiayKryanuu.
CpennexBagpaTHyHasi 1 OTHOCUTENbHAS (PIyKTyauu

4 . luHaMUYeCKUEe CUCTEMBI C TUCKPETHBIM BpeMeHeM. [luarpamma Jlamepes.

5. JluHAMHYECKHE CHUCTEMBl C HENPEPHIBHBIM BpEeMEHEM. OKCIIOHCHIUAIBHBIC MPOIECCHI.
OkcnoHeHuumaneHast  ¢yHkuua.  Ilepuoasl  ynBoeHus M moaypacnaga.  [Ipumepsl
HKCHOHEHIMAJIBHBIX IPOLECCOB: PAJUOAKTUBHBIA pacmaj, Ipolecc paspsaa KOHJEHcaropa,
TOPMOKEHHME MapalllOTUCTa, OCTHIBAHME TeJ, OCJIa0JIeHue MHTEHCUBHOCTU W3JIY4EHUs IpU
IIPOXOXKJICHUH Yepe3 IOIVIOLIAKoIIyo cpeay. PocT HapojoHaceneHMs, pa3BUTHE IMPOM3BOJCTBA,
HSKOHOMUKH, HAyKH, HAKOTIJICHUE 3HAHHH.

6. Jloructuueckast monenb. YpaBHeHue ®epxronbcra. [IpumMepsl OMOJOTHYECKUX M COLMATbHBIX
00BEeKTOB. 3agaya 00 SBOJIONMM YHCIa phl0 B BOJOEME B 3aBUCHUMOCTH OT HMHTEHCHBHOCTHU
pBIOOIOBCTBA. 3a/1a4a O IMJIAHUPOBAHUU C OOPaTHOM CBS3bIO.

Mogens XUITHUK-KEepPTBa.

7. MareMarndeckasi MOZEIb 3aCOJEHUS BOJOEMA C 3aJIMBOM CTOYHBIMH BOJAMHU C PACTBOPEHHBIM
3arpsi3HUTENIEM. PaBHOBECHBIM BOJHBIM pPEXKMM W PABHOBECHAs COJEHOCTb. B03MOXXHOCTH
HENpPEJICKa3yeMbIX CMEH PaBHOBECHOTO ypoBHs. 3araaku Kacnuiickoro mops.

8. CtpykTypa CWII U YyCTOWYMBOCTH JBIKeHUS. Teopembr Jlarpanxka, KenpBuna u Tera. Boaok
Jlarpanka. JleButauus Tea B CHJIOBBIX MOJISIX. YCTOWYMBOCTH TMOKOrO Bajla C PETYIUPYEMbIM
YHUCJIOM 000POTOB.

9.ABTokoneOanus. Pa3priBHBIE KoyeOaHHWS TOPMO3HOH Kojoaku. KomeGaHWS CKpUTTHYHON
CTpyHsbl. Jlonronepuoandeckue U3MEHEHHS! YTIIOBOW CKOPOCTH BPALLEHUS 3EMIIH.

10. Mogens Jlopenna. Ctpannsiii artpakTop Jlopenua

11. W3zonupoBaHHBIE, 3aKpHIThIE OTKPBITbIE NPOLECCH. TepMOAMHAMHYECKOE paBHOBECHE.
HepasnoecHoe cocrosinue. HeoGpatumelil 1 oOpatumsblil mpoueccel. Ilpenmer TepMoaMHAMUKHY:
KJIACCHYECKasl, IMHEWHAsI HEIMHEWHAsI TEpPMOJMHAMUKA.

12. Hayka o paBHOBECHSIX U paBHOBECHBIX IpoIeccax. AKCHOMBI KJIIACCHYECKONW TepMOIUHAMUKH
1 akcrnoma. Temneparypa.

OyHKIMA cocTosiHUS U pyHKLUS npouecca. [ToHaTus paboThl ¥ TEIUIOTHI.

2 akcuoma. BHyTpenHnss sHeprus. [lepBoe Hauamo TepMOJUHAMUKH.




3 akcuoma. Bropoe Hauano tepmoamHamuku. OHTporwms. CootHomenue I[ubOca. 3akoH
BO3paCTaHUs SHTPOIIHUU. 3HTp0HI/IH nacajJbHOI'O Ira3a. CTaTHUCTHYECKOE TOJIKOBAHUE SHTPOIINH.

4 axcuoma. Tperbe Hauaa0 TEPMOJAUHAMUKH.

AnabaTU4YeCcKUid U MOJIMTPOIHBINA MPOIECCHI UICATBHOTO Ta3a.

13.Anmapat KjaccU4YecKOil TEepMOJMHAMUKU. YPAaBHEHHS COCTOSIHMS. TepMOIMHAMHUYECKUE
noteHuuanbl. Kpurepuu Hanmu4usi paBHOBECHS U €T0 YCTONYHUBOCTH.

14. HepaBHoBecHble npoliecchl. JIokanbHOE TEPMOAMHAMUYECKOE PAaBHOBECHE.
15.9BonOLIMOHHBIE TIPOIIECCHl B OTKPBITHIX cuctemax Camoopranusanus. JuccunaTuBHBIC
CTpYKTYpHI sueiiku benapa, peakuus benoycosa-KaboTunckoro.

16. Cucremsl ¢ pacnpeesieHHBIMU ITapaMeTpaMu.

VYpaBHEHME TEIIONPOBOAHOCTH.

BosiHoBoe ypaBHeHnue. BosiHa. @poHT BOJHBL [lmockas BosiHa. @a3oBas CKOPOCTh BOJIHBI.
Hucnepcus. JlucnepcruonHoe ypaBHeHue. [ pynmnoBasi CKOpocThb

17. DnextpomarHuTHOe TMoie. BekTop HaNpsSYKEHHOCTHU JIEKTPUYECKOTO MO M BEKTOP
MarHUTHON MHIYKIUHU. Y paBHEHUS MakcBea. DJIeKTpoOMarHuTHas BOJHA

18.. berymue BONHBI W AMCIEPCHOHHOE YypaBHEHHME. 3agaua 00 H3MEHEHUU TeMIepaType
MTOBEPXHOCTHOTO CJ1051 3€MJIU 1OJ] BIUSHUEM CYTOUHBIX U FOJIOBBIX KOJIEOAHUI TeMIlepaTypbl Haj
Hell. CKopocTh 00pa30BaHus JIb/1a HA IOBEPXHOCTH BOJOEMA.

19. MaremaTi4eckue MOIeITH 0O0HEKTOB MEKPOMUPA

Kopmyckynsipasie cBoiicTBa cBeta. @oToH. DoTodnekrpudeckuit apQexr.

Bonnser ne bpoitns.

20. Ilcu-dpynkuus. Ypasuenue Hlpenunrepa.

dopmalii3M OTBICKAHHMSI BO3MOXHBIX 3HAUY€HUN (U3NYECKOW BETUYMHBI M BEPOSITHOCTH, C
KOTOPBIMH OHA MPUHUMAET 3TU 3HAYCHHUS

[TpuHIMT HEONIPEIEEHHOCTH.

21. JIBwkeHWe KBAHTOBOW YACTHIIBI B HEKOTOPHIX TPOCTHIX OAHOMEPHBIX Moiisix. CBOOOIHOE
JIBM)KEHUE KBAaHTOBOM YacTHIIbl. YacTHila B 6€CKOHEUHO ITyOOKOH MOTEHIUAIBHOM AMe.

22. CrenuasibHasi TEOpUsi OTHOCUTEIBHOCTH

[Tpunnun otHOcuTenbHOCTH. Knaccuyeckas MexaHuka npeoopazoBanus [ anumest.

[IpuHuun  cymiecTBOBaHMA  HaumOOJNbIIEH  CKOPOCTH  PacHpOCTPaHEHUs  B3aMMOJEHCTBHS
PenstuBucTCKas TUHAMUKA.

23. [Ipeobpa3zoBanue JlopeHna.

Kunemarnueckue 3 GexTsl «3aMeJIeHUs» BPEMEHHU U «COKPALCHUS JTUHBD.

CrnoxeHue CKOpoCTeHn.

24. Umnynbc. PenaruBucTckas TuHAMHAKA. DHEPTHSL.

4. YyeOHO-MeTOoAUYeCKOe o0ecnieyeHHe CAaMOCTOATEIbHOM padoThl 00yYaommuxcst
B paMkax QUCHMIUIMHBI TPEIYCMOTPEHBI CIEIYIOIINE BUIBI CaMOCTOSTEIbHON padoThI
(OPsIOK KX BBIMIOJIHEHUS, (OpMa KOHTPOJIA):
® TIOBTOpEHHE Marepuaja, MPOWIECHHOTO Ha 3aHATHSAX JIEKIIMOHHOTO THIA (B TEYEHHE BCETO
CeMecTpa, OIPOC Ha 3aHATHUSX JIEKLMOHHOTO U CEMUHAPCKOTO TUIIA),
®  CaMOCTOSITENIbHOE M3Y4YEHHE OTHENbHBIX BOIPOCOB Mporpammsl (1 pa3 B cemecTp, ompoc Ha
3aHATUSX CEMHHAPCKOTO THIIA),
® TIOJTrOTOBKA K 3aHATHSM CEMHHApPCKOTO THIIA, PEIICHUE 3a/1a4 IO CITUCKY, MPEICTaBICHHOMY
npernoiaBaTeneM (B TeUEHHE BCETO CEMECTpa, ONPOC Ha 3aHATUAX CEMUHAPCKOTO THUIA),
® [OJrOTOBKA K MPOMEKYTOUHOMY KOHTPOJIIO YCIIEBAEMOCTH (3a4eT).
KoHTponpbHBIE BONpPOCHI W 3afaHds s TNPOBEACHUS TEKYIIEro KOHTPOJS U
MIPOMEKYTOUHOM aTTeCTAIlMM IO UTOr'aM OCBOSHMSI JUCLIUIUIMHBI TPUBECHBI B I1. 5.2.



5. @oH/1 OLIEHOYHBIX CPEACTB /ISl MPOMEKYTOYHON aTTeCTAIHH
M0 TUCHHILTAHE (MOTYJII0)

@OoH/I OLEHOYHBIX CPEACTB BKJIKOYACT: KOHTPOJBHBIC MaTepUANbl JUISl IMPOBEIACHUS
TEKYIIEr0 KOHTPOJIE B QopMe 3adau (npakxmuueckux 3a0auuii), KOHMPOIbHLIX pabom W
KOHTPOJIbHBIE MAaTEpUANIbl JUIS MPOBEACHUS MPOMEXKYTOYHOH arTecTalui B ()OpME BOMPOCOB U
3aIaHUM K 3auémy.

5.1.0nucanne mIKaa ONEHUBAHUS PE3YJIHLTATOB 00yYeHHsI 10 TUCIHILIHHE

IIIxana oueHUBaHUS

YpoBeHb cpopMUPOBAHHOCTH KOMIIETEHIUH (MHAMKATOPA A0CTUKEHHUS

c¢(pOpMHPOBAHHOCTH KOMIIeTCHIUI)
KOMIIeTEeH M 3HaHusa YMenus HaBwikn
OTtcyTcTBHE 3HAHUN
OTtcyTcTBHE OTcyTCcTBUE BIIAACHUS
TEOPETHIECKOTO .
MUHUMAaJIBHBIX YMEHUH. MaTepHaJIOM.
MaTepHaa.
HeBo3moxxHOCTS onicHnTs, | HEeBO3MOKHOCTH OLICHUTH
IJI0X0 HeB03MO0XHOCTH OILIEHUTD

IIOJIHOTY 3HAHUH
BCJIEJICTBHE OTKa3a
00y4JaroIerocst OT OTBETa

HaJu4ue yMEeHUN
BCJIE/ICTBHE OTKa3a
oOydaromerocsi oT OTBeTa

HaJM9IHe HABBIKOB
BCIICJICTBHE OTKa3a
00yuJaroIerocs OT OTBEeTa

HEYT1OBJICTBOPUTECJIBHO

HE 3a4YTECHO

YpoBeHb 3HaHUN HUXKE
MHWHHUMAJIBbHBIX
TpeboBanuil. Umenun
MECTO rpyOble OIIMOKH.

IIpu peumienuu
CTaH/apTHBIX 3a/1a4 He
HPOJEMOHCTPHPOBAHEI

OCHOBHBIE yMeHUs. Mmenn
MECTO TPyObIe OIHOKH.

IIpu pemenun
CTaH/JapTHBIX 3a/1a4 He
MPOJIEMOHCTPUPOBAHBI

6a30BbIe HaBBIKU. MIMenn
MECTO TPYOBIe OIINOKH.

MuHaIMaNsHO
JIOITyCTUMBIN YPOBEHb

[TponemoHCTpHPOBAHBI
OCHOBHBIC YMEHH.
Perens! THIOBBIE 3a1a4H

NMeeTcs MUHAMAITBHBIH
Ha0Op HABBIKOB IS

YAOBJICTBOPHTEILHO % pelIeHNs CTaHIapTHBIX
3HaHMH. JOMyImeHo MHOTO | ¢ HErpyOBIMM OLINOKaMHu.
HerpyOBIX ONIMOOK. BeInonHeHs! Bee 3a1aHus, 31T € HEKOTOPHIMH
HO HE B ITOJIHOM 00BbEME. HeAoAeTamH
IIponeMoHCTpUPOBaHBI
YpoBeHb 3HaHUH B BCE OCHOBHBIC YMEHHUSL. TIpOIeMOECTPHPOBAHEL
00neMe, PenieHs! Bce OCHOBHEIE 6330BbIC HABLIKH 1IDH
COOTBETCTBYIOLLEM 3a/1aui C HETPyOBIMU p
XO0po1Io PELICHUH CTaHAaPTHBIX

HIporpaMMe TOATOTOBKH.
JlonyIeHo HECKOIbKO

omuOKaMu. BeImomHeHb!
BCE 3a/aHusl, B IIOJIHOM

3aaa4 ¢ HECKOTOPbIMU

0YeHb XOPOILIO

3a4YTCHO

HeJl0YeTaMu.
HerpyObIX oIOoK o0BeMe, HO HEKOTOPhIE ¢
HeJI0YeTaMH.
. [IponemMoHCTpUPOBaHBI

YpoBeHb 3HaHUH B P PHp

oOLeMe BCE OCHOBHBIE YMEHUS. [TponemMoHCTPUPOBAHBI

’ Permiensl Bce 0OCHOBHBIE 0a30BBIC HABBIKH ITPU

COOTBETCTBYIOILEM

nporpamMmMme noAroTOBKH.
HOHyH.[eHO HCCKOJIBKO

3aJa4u. BrItonHeHEI Bce
3aJaHus, B IIOJJTHOM

PELICHUH CTaHAaPTHBIX
3aa4 0e3 OMmMOOK U

o0beMe, HO HEKOTOPBIE C HEJI0YETOB.
HECYIECTBEHHBIX OIIMOOK
HEJJ0UYeTaMHu.
IIponeMoHCTpUPOBAHEI
o BC€ OCHOBHBIC YMCHUA,
YpoBeHb 3HaHUH B
oGBEME peLIEHbI BCE OCHOBHBIE IIpoeMOHCTPUPOBAHBI
’ 3aJa4u C OTACJIbHBIMU HaBBIKH IPU PECIICHUN
OTJINYHO COOTBETCTBYIOILEM
HECYI[ECTBEHHBIMHU HeCTaHJapTHBIX 3aja4 0e3
NIPOrpaMMe MOArOTOBKH,
HEJI0YEeTaMH, BBIITOJTHEHBI OIIMOOK M HEJIOYETOB.
6e3 onmooK.
BCE 33J[aHUsI B TIOJIHOM
o0Obeme.

[IponemoHCcTpHpPOBAHBI

. BCE OCHOBHBIE YMEHUS. ITponemoncTpupoBaH
YpoBeHb 3HaHUil B y POt CTPUP
Periensl Bce ocHOBHBIE TBOPUYECKHUH ITOXO/ K
MPEBOCXO/THO o0beMe, NIPEBHIIIAIONIEM

IPOrpaMMy MOATOTOBKHU.

3a71a4d. BBIIOJIHEHE! Bee
3aJ1aHUs, B TIOJITHOM
00beMe 0e3 HETOYETOB

PEHICHUIO HECTAaHAAPTHBIX
3aga4




IlIkajia oueHKH NPH MPOMEKYTOYHOM ATTECTALMHU

OIIeHKa YPOBeHb nmoAroToOBKH

Bce xoMmeTeHyn (4acTi KOMIIETEHIIHI), HA (OPMUPOBAHNE KOTOPBIX
MPEBOCXOIHO HampaBieHa JUCHUIUIMHA, CPOPMUPOBAHbI HA YPOBHE HE HUXKE
«IIPEBOCXOTHO»

Bce kommneTeHIIY (YaCTH KOMIICTCHITH ), Ha (OPMHPOBAHKE KOTOPHIX
HaIpaBJieHa TUCIUILINHA, COOPMUPOBAHBI HA YPOBHE HE HUXKE
«OTJIMYHO», TIPU ITOM XOTS ObI OIHa KOMIETCHITUS CPOPMHUPOBAHA HA
YPOBHE «OTIHYHO)

OTJINYHO

Bce kommneTeHIIY (4aCTH KOMIICTCHITH ), Ha (OPMHUPOBAHKE KOTOPHIX
HarpaBlieHa TUCIUILTNHA, COPMUPOBAHBI HA YPOBHE HE HUKE «OUYCHb
XOPOIIIOY», IPH 3TOM XOTsI OBl OJJHA KOMITETSHITUS c(hOpMHUpOBaHa Ha
YPOBHE «OUY€Hb XOPOIIIO»

OYeHb XOPOLIO

3a4YTEHO

Bce xoMmneTeHyn (4acTu KOMIETEHIHI), HA POPMUPOBaHUE KOTOPBIX
HampaBieHa JUCHUIUINHA, CPOPMUPOBAHEI HA YPOBHE HE HHKE «XOPOILIOY,
IIPY 3TOM XOTsI OBl OJJHa KOMITETEHLIUS c(hOPMHUPOBaHA HA YPOBHE
«XOpOIIOY»

XOpOLIO

Bce xoMmeTeHn (4acTi KOMIIETEHIHI), HA (OPMUPOBAHUE KOTOPBIX
HampaBieHa JUCHUIUIMHA, CPOPMUPOBAHBI HA YPOBHE HE HUXKE
«yIOBJICTBOPUTEIILHOY, IPU 3TOM XOTS OBl OZJHA KOMIIETEHLHS
chopMHpOBaHa Ha YPOBHE «yJIOBJIETBOPUTEIHHO)

YAOBJICTBOPHUTCIBHO

XoTs Obl 0JTHA KOMITETEHITHS chOpMHUpPOBaHA Ha YPOBHE
HEY/IOBJIETBOPUTENBHO | «HEYJOBIETBOPUTEILHO», HHA OJ1HA U3 KOMIIETEHIIMI He c)OPMHUPOBaHa Ha
YPOBHE «ILIOXO0Y»

XoTs1 ObI 01HA KOMTIETEHIIHSI CPOPMHUPOBAHA HA YPOBHE «ILIOXO0Y»

HE3a4YTCHO

IIJ1I0XO

5.2. TuNoBbIe KOHTPOJIbLHBbIE 32/IaHUA HJIN HHbIE MATEPHAJIbI, HE00XOAUMBIE /ISl OLIEHKHU
pe3yJibTaToB 00y4eHHs

5.2.1. KourpoJanhbie Bonpocs! (ITK-13)

80NPOCHI Koo gopmupyemot
KomnemeHyuu

Junamuueckas cuctema. ®a30Boe MPOCTPAHCTBO, W300paXkaromas Touka, Gha3oBas

TPAeKTOpUsl. DBOJIIOIMOHHBIE NPOLECCHl M JUHAMHUYECKHe cucTeMbl. Da3oBbIid [IK-13

TIOPTPET.

2. Maremarndeckoe u gusnueckoe mojaenupoBanue. [1- reopema. I1K-13

3. BeposTtHocTHBIE MoOzenu. PacmpeneneHue CKOpocTe MOJEKyl B Tase IK-13

(pactpenenenrie MakcBesna). PacmpezencHue MOJIEKYd ra3a B CHJIOBOM TIOJE
(pacupenenenue bonbpimana).

4. TermoBo€ pacHIMpeHne TEl. IK-13
5.®nykryanuu. CpelHeKBapaTUYHAs U OTHOCUTENIbHAS ()IYKTYyallUu. IK-13
6. JlnHaMHUYecKHe CUCTEMBI C TUCKPETHBIM BpeMeHeM. Jluarpamma Jlamepes. I1K-13
7.OKcnoHeHIMaNbHbIe Tpouecchl. [IpuMephl SKCIOHEHIMATIBHBIX TPOLIECCOB. I1K-13
8.YpaBuenue depxronbcra. [IprMepsl OMOIOIMYECKUX W COILMAIBHBIX O00BEKTOB. IK-13

3agada 00 SBOIIONUHK YHCIA PHIO B BOJAOEME B 3aBUCHMOCTH OT MHTCHCHBHOCTH
pBIOOIIOBCTBA.

9. M3onupoBaHHBIE, 3aKPBITHIE, OTKPHITHIE TpOLIECChl. TepMoanHaMIUecKoe I1K-13
paBHOBecue. HepaBHoBecHOe cocTosiHue. [Ipenmer TepMoAnHAMUKH:
KJIaccu4ecKasi, IMHeHHas HelIMHeHasi TePMOJIMHAMUKA.

10. Hayka o paBHOBECHSX U paBHOBECHBIX ITPOLECCAX. AKCHOMBI KJIAaCCHUECKOU I1K-13
TEPMOJMHAMHUKH.
11.Bropoe Hauano TepmoanHamuku. DuTponus. CootHomenue ['nd6ca. 3akoH IK-13

BO3pacTaHus SHTPOIIUU. DHTPONHUS UAEaTbHOrO ra3a. CTaTUCTUYECKOE TOJKOBaHKE
SHTPOIHHU.




12.AmnabaTryeckuii ¥ MOAMTPOIHBIA MPOIECCHl HICATFHOTO ras3a. I1K-13

13.YpaBuenus cocrosuus. TepMoanHaMUdecKre OTeHIINAIbl. Kpurepun Hamudwst IK-13
PaBHOBECHS M €T0 YCTOWYHBOCTH.

14.HepaBHoBecHBIE npoliecchl. JIokallbHOE TEPMOANHAMUYECKOE PABHOBECHE. I1K-13
15. DBoMOLMOHHBIE MPOLECCH B OTKPBITHIX crcTeMax. CaMoopraHu3amisl. I1K-13
JuccumnatuBHBIE CTPYKTYPHI

16. CucteMsl ¢ pacrpeIelIeHHBIME ITapaMeTpamMu. Y paBHEHHE TEIUIONPOBOTHOCTH. IK-13
17. BonHoBoe ypaBHeHue. Bomna. @pont BomHbl. [lmockas Bonna. ®aszoas I1K-13
CKOpOCTh BOJIHBL. JlucniepcuonHoe ypaBHeHHE. | 'pynmoBasi CKOpOCTb.

18. DnexTpoMarHuTHOE 1moje. Y paBHeHUS MakcBeiuia. JJIeKTpOMarHuTHas BOJTHA. IK-13
19. 3agaga 00 W3MEHEHHH TEMIIEpaType MOBEPXHOCTHOTO CJOS 3eMJIH TI0J] IIK-13

BJIIMAHUEM CYTOYHBIX W T'OHOBBIX KoJIeOaHwmit TEMIICpAaTypbl HaAJ HCH. CKOpOCTI)
06pa30BaHI/I$I JibJJa Ha MOBCPXHOCTU BOJOCMA.

20. Kopmyckynspasie cBoricTBa ceeta. oToH. DoTodmekTpraeckuii 3P QexT. IK-13
21. Bomnst e bpoiins. [lcu-¢ynkmms. Ypaaenue lpequarepa. IK-13
22. @opmann3M OTHICKAaHHUS BO3MOKHBIX 3HAUCHUN (PU3NUECKON BETMUUHBI U IK-13
BEPOATHOCTH, C KOTOPBIMH OHA IPMHHUMACT 3THU 3HAUYCHHUA

23. IlpuHIWIT HEOTIPEeIeTICHHOCTH. I1K-13
24. CobOomHOe MBMXEHNE KBAaHTOBON JYacTUIlbl. YacTuiia B 6€CKOHEYHO TITyOOKOit I1K-13
MOTEHIIMAIbHOM sIME.

25. Tlpunnun oTHOcUTENbHOCTH. Kitaccuueckass MexaHuka, mpeoOpa3oBaHus IK-13
lamunes. [puHIun cymecTBOBaHUS HAUOOBIIEH CKOPOCTH PACIPOCTPAaHEHHS

B3aMMOACHCTBHS.

26. PengTuBUCTCKAs JUHAMHKA. I1K-13
27. Ilpeobpa3oBanue Jlopeniia. I1K-13
28. Kunemarnueckue 3 heKThl «3aMeITICHUsD BPEMEHH U «COKpAIlCHHS JJTHHBI. I1K-13
29. CrnoxxeHrne CKOpOCTeH B PEISITUBUCTCKON MEXaHHKeE. I1K-13
30. Umnynec. PenstuBucTckas nuHaMuka. Macca, S3Heprusi, OTHOCUTEJIbHOCTb. I1K-13

5.2.2. Tunosble 3a1aHuA/3a4a44 AJI OLEHKH

cpopmupoBanHocTu komnereHuuu _ITK-13
Kaxoe konunuecTBo Temniaa He00X0AUMO COOOUTUTh MAKPOCKOIMMUECKOH CCTEME, HaXOIsIenCs
npu T=290 K, uToOsI ee ctaTucTHUecKUil Bec yBenuuuics Ha 1%?

Haiitu n3meHeHne OHTPOIINU MOJIA UACAIIBHOTO I'a3a IPpU N30XOPUICCKOM, U30TCPMUUCCKOM U
I/I306apI/I‘leCKOM nmponeccax.

I'a3 coctouT M3 MoJekyd, mMacca Kaxaod m , [Ipu kakoW TeMIepaType YHCIO MOJIEKYNI CO
cKkopocTsiMU B uHTepBasie (v, v + dv) Oyner MakcumanbHO. HaliTm HamOomiee BEpOSITHYIO
CKOPOCTb MOJIEKYJI, OTBEYAIOIIYIO TaKOH TeMIlepaType

3agada 00 U3MEHEHUH TeMIepaType MOBEPXHOCTHOTO CJIOS 3€MJIN MO BIUSHUEM CYTOYHBIX U
rOJIOBBIX KoJIeOaHU TemmnepaTypsl HaJ Heil. CKopocTh 00pa30BaHus Jib/la Ha TOBEPXHOCTH
BOZIOEMA

qaCTI/II_Ia MacCCbl HaxoAUTCA B O)IHOMGpHOfI HpﬂMOYl“OJ'IBHOfI HOTCHHH&HLHOﬁ ssMe ¢ OCCKOHEYHO
BBICOKHMH cTeHKaMH. HaliT KBaHTOBOE YHCIIO N OHEPTCTUYCCKOTO YPOBHA YaCTHUIIbI, €CIIN
HUHTCPBAJIbI DHCPIrUn 10 COCCAHUX C HUM ypOBHCfI OTHOCATCSA KaK 1,4 1.

durypa B hopme 3ruturca ¢ noiayocsmu a, b (b> a) , nBuxkymuiics B cBoeil MI0CKOCTH CO
CKopocThio V|, BIoab 60mbIm0i nmoxyocH. [Ipu kako# ckopoctu V B 1abopaTOpHON CUCTEME
AIUTUTIC TIPUMET POopMy KpyTa



5.2.3. Bompocsl 1js1 codeceoBaHus

=

Marematnueckoe u puzndeckoe MoaenupoBanne. 11- reopema.

2. Ourponus. CootHorreHue ['nd0ca. 3aKkoH Bo3pacTaHUs SHTPOIIUMHU. DHTPOINSA UACaIbHOIO
raza. CTaTHCTHYECKOE TOJIKOBAaHNUE SHTPOIIHH.

3. VYpaBHeHus coctosiHus. TepMoIuHAMHUYECKUE TIOTSHIMAIBI. KpuTepuu HaTuYus paBHOBECHUS U
€ro yCTOMYUBOCTH.

4. DBOJIOIMOHHBIC IPOIECCHI B OTKPHITHIX cucTeMax. Camoopranu3anus. JuccunaTuBHbIE
CTPYKTYPBIL.

5. DnexkTpoMarauTHOE ToJyie. YpaBHeHUS MakcBelia. DIIeKTpOMarHiuTHAs BOJTHA.

6. dopmanu3M OTHICKaHHS BO3MOXKHBIX 3HAYCHUH (PU3NIEeCKOil BETMYMHBI U BEPOSTHOCTH, C
KOTOPHIMH OHA IPUHUMACT 3TH 3HAUCHUS.

7. Wwmnynsc. PenstuBucrckas quHamuka. Macca, 3HEpPTUsi, OTHOCUTEIIBHOCTb.

6. YueOHO-MeTOoAMUYECKOE H HH(POPMALIMOHHOE 00ecneuyeHre TUCIHIIIMHBI

a) OCHOBHAs JTUTepaTypa:

1. IO.W. Heiimapk . MaremaTuueckue MoJienu B ecrecTBo3HaHuu U TexHuke. H.Hosropon.
N3n-so HHI'Y.2004.401 c. (165 3k3.)

0) JOMONHUTEIbHAS TUTEpaTypa:

1. KOnoBuu B.U. Marematuueckue mozaenu ecrectBeHHbIX Hayk. CII6:- Jlanp.2011,
336 c. (2 7K3.)
2. bnexman W.W., Mpiukuc A.Jl., IlanoBko S.I'. Mexanuka u mNpuUKIagHAsA

Matemaruka: Jloruka u ocobeHHocTH npuiiokeHuss matematuku. M. Hayka. 1990. 360 c.
(2 7k3., 1983 — 2 7K3.)

3. B.C. Anumienko. 3HakOMCTBO ¢ HenuHelHoN auHamukoi. Capartos. 2000. 180 c. (2
9K3.)

4. bespyuko B.II., Koponosckuii A.A., TpyOeukos /I.U., Xpamos A.E. Ilytp B
cuHepretuky. Mocksa. URSS. 302 c.

S. CopocoBckuii 00pa3oBaTenbHbIN KypHaIL. DIEKTPOHHBIN KypHail. Pexxum nocryna
K CTaThsIM: WWW.issep.rssi.ru/cqi-bin/rubr.pl
6. Jangay JI.J., Jludmmu E.M. Teopernueckas ¢puznuka. Mocksa.

B) IporpammHoe obecrieuenne u UHTepHeT-pecypehl:

1. http://eqworld.ipmnet.ru/ru/library/mechanics.htm
2. http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical.htm
3. http://eqworld.ipmnet.ru/ru/library/mechanics/thermal.htm

7. MaTepua/JbHO-TeXHUYeCKOe o0ecneyeHHe AU CHUIITUHBI

[Tomemnienust mpeAcTaBisAlOT cOOOM y4yeOHblE ayIUTOPUU JJIsl MPOBEIEHUS YUEOHBIX 3aHATHM
JIEKIIMOHHOT'O ¥ CEMHUHAPCKOT'0 THIIA, OCHAIIEHHBIE 000PYIOBaHUEM U TEXHUYECKHUMHU CPEICTBAMU
oOyueHus: MyJIbTUMEINIHAS TEXHUKA (KOMIIBIOTED, IPOEKTOP, IKPaH).

ITomerieHus U1t CaMOCTOSATENILHOW pabOTHl 00YYAIOLINXCS OCHALICHBI KOMITBIOTEPHON TEXHUKOM
C BO3MOXHOCTBIO MoJKItoueHus: k cetu "MHTepHer" u o0ecnedeHbl JOCTYNOM B 3JIEKTPOHHYIO
nHpopMalMOHHO-00pa3oBarenbHyto cpeny HHI'Y.

[Iporpamma coctaBnena B cooTtBeTcTBuM ¢ TpeboBanusmu OC HHI'Y 01.03.02 Ilpuknaguas
MaTeMaTHKa U uHpopmaTuka.


http://www.issep.rssi.ru/cgi-bin/rubr.pl
http://eqworld.ipmnet.ru/ru/library/mechanics.htm
http://eqworld.ipmnet.ru/ru/library/mechanics/theoretical.htm
http://eqworld.ipmnet.ru/ru/library/mechanics/thermal.htm

ABTop: a.¢.-M.H., mpodeccop kadhenpsr TKuOM Hosukos B.B.

Peuensent: n.1.H., mpodeccop HI'TY um. P.E. AnexceeBa Jlomakuna JI.C.

3asenyrommii kapeapoit TKudM: a.¢.-m.H. Urymuos JLA.

[Tporpamma oo0peHa Ha 3aceAaHUU METOINYECKON KOMUCCHHM HHCTUTYTa UH(OPMAIIMOHHBIX
TEXHOJIOTUH, MAaTEMATUKN U MEXaHUKU

ot 1 nexabps 2021 roxa, mpotokos Ne 2.



