IIpunoxenue 4

MUWHNCTEPCTBO HAYKHM U BBICIHIEI'O OBPA30BAHMSA POCCUMCKOW ®EJEPALINN

(eaepanbHOe rocyjlapcTBeHHOE AaBTOHOMHOE
oOpa3oBaTe/IbHOE yUpe)KJeHHe BhICIIero 00pa3oBaHMs_
«HanuoHaibHbIN HCC/Ie/JoBaTeTIbCKUil HKeropoackuii rocy/japCTBeHHbIN YHUBEPCUTET
uMm. H.W. JTo6aueBcKkoro»

I/IHCTI/ITYT I/IHCl)OpMaL[I/IOHHbIX TEXHOHOFHﬁ, MdTeMdTHUKHU U MeXdaHUKH

YTBEPXXIEHO

pelieHvem YyeHoro copera HHI'Y

npoTokosa Ne 15 ot 24.12.2025 1.

Pa6ouasi nporpaMma AMCLMIUITAHBI

MaremaTtruueckue MOJe/In COBPEMEHHOI'O €CTeCTBO3HAHUA

YpoBeHb BhICIIETO 0Opa30BaHUs
bakanaBpuar

HaripaBneHvie moAroToBKY / CeLUaIbHOCTh
01.03.02 - IpukiagHasi MaTeMaThka U UHGOpMaTUKa

HamnpaBneHHOCTb 06pa3oBaTeTbHON MPOrPaMMbI
MarteMaTHueCKoe MO/ie/IMPOBaHKe U BBIUUCIUTeTbHAs MaTeMaTHKa

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2026 rog Havasa rmoAroToOBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Oucournimaa b1.B.[1B.04.01 MaTtemMatrueckrie MOZie/id COBPEMEHHOI'0 eCTeCTBO3HAHUS OTHOCUTCS K
yacTtH, hopMupyemMoli yuacTHUKaMH 006pa30BaTe/IbHbIX OTHOIIIEHHH 00pa30BaTe/IbHOM MPOrpaMMBbl.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

Mamemamu4eckozo u
KOMNbIOMEepHO20
uccnedosaHus npu
aHanuse 3a0au Ha
OCHOBe

3HaHull
¢yHOameHmanbHbIX
Mamemamuyveckux u
KOMNbIOMEPHbIX HAYK

meopemuyecKue OCHO8bl,
Heobxo0umble 0/
uccne008aHusl Hay4HbIx
npobnem

IIK-4.2: Ymeem
CcamocmosimenibHO NPUMeHsINMb
no/yueHHble 3HaHus 05
aHanuza obsekma
uccnedosaHus, onpedensimb
yeau u 3aoadu uccnedo8aHusl,
a makoice 8blbUpamb
KOppeKMmHblii Memoo
UCcAe008aHust HaQy4Holl
npobnembi

T1IK-4.3: meem
npakmuyeckuil onbim Hay4Ho-
uccnedosamenbckoll
desimenbHOCMU, A UMEHHO
DeuwleHuUst HaQy4HbIX 3a0ay 8
coomeemcmauu ¢
nocmaeneHHol yeabto u
8blOpaHHOU MemoOuKoli

¢yHOameHManbHbIX Pu3UKO-
mamemamuyeckux OUCYUNAUH U

6pyeux eCmeCcmeeHHbIX HayK.

IIK-4.2:

Ymems aHanusupoeams u
pewiamb cmaHoapniHble
npocgeccuoHanbHble 3a0ayu ¢
npumeHeHuem
(hyHOameHmManbHbIX 3HAHULL
mamemamuku, ¢pu3uxu u opyaux
ecmecmeeHHbIX HAayK, d makoice
8blIOUpPampb KOppeKmHbili Memoo
uccne008aHust Hay4Holl
npobnembl

IIK-4.3:

Baademb onbimom Hay4Ho-
uccnedoeamenbCKoll
OesimenbHOCMU, NPUMEHeHUS!
¢yHOameHmanbHbIX pasodenos
Mamemamuku, 6a308bix 3HaHuUll
ecmecmeeHHOHayyHo20 U
mMamemamuyecko2o Yuk/aos npu
pelieHuU cmaHOapmHbIX

npogeccuoHanbHbIX 3a0ay.

®dopmupyemsbie IInaHupyemMble pe3yabTaThl 00yueHus mo gucouiuinHe | HanveHoBaHMe OI€HOYHOI0 CPeACTBA
KOMIIeTeHI{UH (Moayn10), B  COOTBETCTBMM C HHAMKATOPOM
(xop, cofepykaHve | AOCTHIKeHHs KOMIIeTeHI[UH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH MO JUCLHIIIHHE KOHTPOJIA NMPOMeKyTOYHOH
(xopm, cofiepkaHue ycrneBaemMoCTH arTecTanuu
VHAWKATOpa)
ITIK-4: Cnocobex IIK-4.1: 3Haem IIK-4.1: Onpoc
npumeHsimb Memoosb! | hyndamenmanbHbie u 3Hamb 0CHOBbI 3quém:

KoumposnbHble
80NpOCh!
3aoauu

3. CTpyKTypa U cojep)kKaHHe AUCIUITUHBI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHasdA




OO011as TPY/J0EMKOCTD, 3.e. 3

YacoB 1o yueoHOMY IJIaHY 108

B TOM UHCJIe

ay/UTOPHBIE 3aHATHSA (KOHTAKTHasi padora):

- 3aHATHSA JIEKIJMOHHOI'0 THIIA 16

- 3aHATHUS CEMHHAPCKOI0 TUMNA (MpaKTHYecKue 3aHATHS / TabopaTopHbIe padoThbi) 16

- KCP 1

caMocTosATe/IbHasA padoTa 75

IIpome)xyTouHasi aTTecTamis 0
3auér

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszoenam) C yYKA3aHUem OMmMBeO0eHHO020 HA HUX KOo/auyecmeda

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HaumeHoBaHUe pa3/ie/sioB U TeM JUCLMIUIUHBI Bcero B TOM UHC/Ie
yachl
( ) KonTakTHast pabora (pabota Bo
B3aUMO/IeHCTBUY C Ipero/iaBaresiem),
Yackl U3 HUX
3aHATHS CamocrosTenbHas
CeMHUHapCKOro paGora
3aHATUA THNa o6yuarowerocs,
JIEKIIMOHHOTO | (TIpakThyeckue | Bcero Hacel
THUMA 3aHsATUs/abopa
TOpPHbIE
paboThI), Uacel

b b o d ¢

0 0 0 0 0
Baegenue 7 2 0 2 5
[eTepMUHHPOBaHHbIE Y BePOSITHOCTHBIE MO/Ie/! 26 4 4 8 18
[uHaMHuyecKyie CUCTeMbI C JUCKPEeTHBIM U HellpepbIBHbIM BpeMeHeM 26 4 4 8 18
Teopust pasmepHocTei 16 2 2 4 12
PaBHOBecHasi 1 HepaBHOBeCHasl TePMOJJIHaMUKa 32 4 6 10 22
ATTectanust 0
KCP 1 1
HWtoro 108 16 16 33 75

1. ITonstue MO/Jesn. ITo3HaBaTenbHast POJIb MOJ€JIN. MarTemMaTHKa Kak S3bIK ONMCaHUs MMpUPOABI U A3BIK

CojepxaHue pa3/e/ioB U TeM AUCIUILUITUHBI

TOYHBIX HayK. [InHamuueckas cucreMa. ©a30Boe POCTPAaHCTBO, M306paykaroiijasi TOuKa, (ha30Bast TPAEKTOPUSI.

OBOJTIOLIMOHHEIE NTPOLIeCCh] M JUHaMU4YecKre cucTeMbl. @a30BbIi nopTpeT. COCTOSTHUS paBHOBECHS

JVHaMU4ecKol cucTeMbl. ATTpakTop. Pemnerep.
2. AHanu3 pa3sMmepHocreii. [I-Teopema. JleTepMUHUPOBAaHHbIE U BEPOSITHOCTHbIE MOZEH.

3. CnyyaliHble BesTMuMHbL. PacripesesieHre CKOpoOCTel MOieKyJ1 B Tase (pacrpeeneHrue MakcBesia).

PacnipesiesieHre MoJieKyJI ra3a B CHJIOBOM TioJie (pacnipesiesienue bosbiimana). Pacripesiesienve I'n66ca.

Bbapomerpuueckasi popmyia. O TeryioBoM pacivpernu Te. dmykryarun. CpeHeKBaipaTUYIHAs U

OTHOCHUTE/bHAsT QIIyKTyaLu




4. JuHaMyuyeCcKre CUCTeMBI C JUCKPeTHbIM BpeMeHeM. Jlnarpamma Jlamepest.

5. /lnvHaMn4YecKre CUCTeMBI C HelpephIBHBIM BpeMeHeM. DKCIIOHeHIMa/IbHble MIPOLeCcChl. DKCIIOHeHIMaIbHas
¢yukuus. [Teprogel yaBoeHus U nosypaciaza. [[puMepsl 9KCIIOHeHIMAMbHBIX MPOLECCOB: PaJH0aKTUBHBIM
pacraf, mporjecc paspsiia KOHJeHcaTopa, TOpPMO)KeHHe TapalltoTHCTa, OCThIBaHKe Tesl, ocaabieHre
WHTEHCHBHOCTH U3/lyUeHUs IIPU [IPOXOXK/IEeHUU Yepe3 IOIVIOLIAI0IIYI0 cpely. POCT HapooHace/leHUs], pa3BUTHe
TIPOU3BO/CTBA, S5KOHOMUKY, HayKH, HAKOIJIeHUe 3HaHUM.

6. Jloructrueckast Mofienib. Y paBHeHHe DepxtonbeTa. IIpuMeps! OHOMOrHUecKrX M COLAIbHBIX 00bEKTOB.
3azaua 06 3BOJTIOLIMM UKC/Ia PhIO B BOZl0EMe B 3aBUCMMOCTH OT UHTEHCHBHOCTH PHIO0JIOBCTBA. 3ajjaya o
TUIAaHWPOBAHUM € 00paTHOM CBsA3bI0. MoJie/nb XUIIHUK-)KePTBa.

7. MaTtemaTnueckast MOJie/Ib 3aCOJIeHUs BOZ0eMa C 3a/IMBOM CTOUYHBIMU BOZ @MU C paCTBOPEeHHbIM
3arpsisHuTe/ieM. PaBHOBeCHBIV BOJHBIN pe)KUM U paBHOBECHas COJIEHOCThb. BO3MOXXKHOCTE HelpecKasyeMblX
CMeH paBHOBECHOTO YPOBHS. 3arajgky Kacnuiickoro Mopst

8. ABTOKOsiebaHMs1. Pa3pbiBHBIE KO/IeOaHUsS TOPMO3HOM KoJoAKH. KoebaHusi CKpUITAYHOM CTPYHBI.
[Jonroneprouyueckue U3MeHeHuUs YIJI0BOM CKOPOCTU BpallieHHs 3eMIu.

9. Mogens JlopeHuja. CTpaHHbIi arTpakTop JlopeHra

10. M3onMpoBaHHble, 3aKpbITble OTKPBITHIE MPoLiecchl. TepMoAuHaMUyeckoe paBHOBecue. HepaBHOBecHOe
cocrosiiue. HeoOpaTumeblii 1 06paTUMBIi ripotiecchl. [IpeiMeT TepMOIMHAMUKHU: KIacCHUecKast, IMHeHas
HeJIMHelHas TepMO/JMHaMUKa.

11. Hayka 0 paBHOBeCHsIX U paBHOBECHBIX TpoLieccax. AKCHOMBI K/1aCCUUecKoi TepMOIMHAMUKY. 1 akcroMma.
Temrieparypa. ®yHKIUs COCTOSTHUS U QyHKIMS Tiporiecca. [ToHsThs paboThI U TEMJIOTHL. 2 aKCHOMa.
BuyTpennss sHeprus. Ilepoe Hayano TepMOAWHAMUKU. 3 akCMOMa. BTopoe Hauano TepMogHaAMUKH.
Ourporus. CooTHorneHre I'nb6ca. 3aKoH Bo3pacTaHusi SHTPOIMU. DHTPOIHS HU/eaIbHOTO ra3a.
CraTucTHUecKoe TOJIKOBaHMe SHTPOINU. 4 akcroMa. TpeTbe Havyasno TepMOAMHAMUKU. AjabaTiuecKuil u
TIOJIMTPONHBIN MPOLIeCCh] UZeaabHOro rasa.

12. Anmapat K/1acCcuuecKoi TepMOJUHAMUKU. Y DaBHeHUs COCTOsIHUSA. TepMoguHaMUuecKue roTeHLasbl.
Kpurtepuu Hanuuusi paBHOBECHS U €r0 YCTOMUMBOCTH.

13. HepaBHoBecHsIe mpoLiecckl. JIokanbHOe TepMOogUHaAMUYeCKoe PaBHOBeCHe. DBOJIFOLJMOHHbBIe TIPOLIeCChl B
OTKPBIThIX cucTeMax CamoopraHu3anus. JluccunaTuBHble CTPYKTYPHI siueliku benapa, peakius benoycosa-
JKabotuHckoro.

4. YueOHO-MeToaMUeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouXCs

CamocrosiTenbHasi paboTta oOyuarouuxcsi BKIIOUaeT B ceDdsi MOJATOTOBKY K KOHTPOJIBHBIM BOIIPOCAM U
3a/laHUSIM /I7Is1 TEKYIlero KOHTPOJIsi M TIPOMEXKYTOUHOM aTTeCTalil M0 WUTOTaM OCBOEHHS JTUCLATUIAHBI
MIPUBEJ€HHBIM B II. 5.

B pamKkax AuCIUIUIMHBI TPelyCMOTPEeHbI CIeyIOIIre BUbl CAMOCTOSITE/TBHOM PaboThI (MOPSIIOK UX
BBINOJ/IHEHUS], (hopMa KOHTPOJIsA):

. MOBTOPeHUe MaTepurasa, MPOWeHHOT0 Ha 3aHATHSX JIEKLMOHHOTO TUMa (B TeYeHHe BCero
CeMecTpa, OTPOC Ha 3aHATUSAX JIEKLMOHHOT'O M CEMUHAPCKOTO THUTIA),

. CaMOCTOATe/IbHOE U3yueHNe OT/le/IbHbIX BOIPOCOB NporpamMmsl (1 pas B cemecTp, OIpocC Ha
3aHSTUSIX CEMUHAPCKOT'0 TUTIA),

. TIOJTOTOBKA K 3aHSITUSIM CEMUHAPCKOT0 TUIa, pellieHue 3a/jau Mo CIUCKY, Mpe/iCTaBIeHHOMY
nperniofiaBaTesieM (B TeueHHe BCero CeMeCTpa, OIPOC Ha 3aHATHSIX CEeMUHAPCKOIo TUIA),

. TIOJTOTOBKA K TIPOMEKYTOUHOMY KOHTPOJIIO yCIIeBaeMOCTH (3ayer).



5.

(DOH,Z[ OLI€EHOYHbLIX CpeaACTB /A TeEKYyLIero KOHTPOJ/JIA YCIIeBA€eMOCTH H HPOMQ)KyTO‘-IHOﬁ

aTTecTalyi Mo JUCIUILIMHE (MOY/II0)

5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHUsI MPU MPOBeJeHUH

TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB HX OLleHUBaHHUA:

5.1.1 TunoBble 3ajaHusi (oLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH cOpMHUPOBAHHOCTH

Komnerenyu I1K-4:

1.

N

JrHamuyeckasi cucteMa. Pa3oBoe MPOCTPaHCTBO, M300pajkarolasi TOUKa, (ha30Basi TPAEKTOPHSL.
OBOJIIOLIMOHHBIE NIPOLlecChl U UHaMUUecKue cucTeMbl. Pas3oBblii IOPTpeT.
Marematryeckoe U Gusnueckoe MozienvpoBaHue. [I-Teopema.

3. BeposTHOCTHBIE MO/ie/TH. PacripesiesieHre CKOPOCTel MOJIeKyI B ra3e (pacrpeziesnieHue MakcBesia).

N s

Pacripefesienre Mosiekys1 rasa B CUJIOBOM Tiosie (pacripeiesieHre bosbiimaHa).

TersioBoe paclvpeHue TeJl.

dnykryaruu. CpefiHeKBaipaTUUHasi U OTHOCUTebHAsE (DIyKTyaluu.

JrHamunyeckre CUCTeMBbI C JUCKPETHBIM BpeMeHeM. JInarpamma Jlamepest.

OKCIOHeHLIMa/IbHbIe [poLecchl. IIprMepsl 3KCIIOHeHLMaIbHbIX TIPOL[eCCOB.

YpaBHenue @epxronbeTa. [IpuMepsl OUOMOTMYECKUX U COIMABHBIX 00BEKTOB. 3aiaya 00 3BOJIOIUH
yKc/a peib B BOZI0EME B 3aBUCHMOCTH OT MHTEHCUBHOCTH PbIOO/IOBCTRA.

N3omupoBaHHble, 3aKphIThIe OTKPBITHIE IIPOLieCcChl. TepMogrHaMHUuecKoe paBHOBecre. HepaBHOBeCHOe
coctosiHue. [IpeiMeT TepMOJMHAMUKU: KJlacCUUecKas, TMHeliHasi HelMHelHasi TepMOIMHaMUKa.

10.HayKa O PaBHOBECHSAX U PaBHOBECHBIX IMpoLjeCCax. AKCHOMBI KJTaCCUUeCKOM TePMOJHHaMHKHU.

Kputepumu onjeHnBaHus (oLeHOUHOe cpeACcTBO - Onpoc)

OueHka KpuTtepuu orjeHMBaHYS

3a4TeHO

OTBeT IMOJIHBINA U TIPaBU/IBHBIN Ha OCHOBAaHUM W3YUeHHOM TeOpPHH; TeOPeTHUeCKU MaTepral u
pellieHre MTOCTaBIeHHBIX 3a/iay W3JI0KeHbI B HeOOXOAMMOM JTOTHUeCKOU TIoCIeoBaTe/TbHOCTH,
I'PaMOTHBIM HayUHbIH 53bIK; OTBET CAMOCTOSITE/IbHBIN. MOryT ObITh /I0MyIIeHbI JBe-TPU
HecyleCTBeHHbIe OIIMOKM, UCTIpaB/IeHHbIe 10 TPeOOBaHMUIO Mpero/aBaTerIst

He

3a4TeHO

OtBeT 0OHapy’KMBaeT HEIIOHUMaHKe CTY/JeHTOM OCHOBHOT'O COJiepyKaHUsl yueOHOro MaTepuasna Win
JIOTyILeHbI CyIleCTBeHHbIe OMMOKH, KOTOpPBIe He MOTYT ObITh MCIPaB/ieHbI TIPH HAaBOASIIX
BOIpOCax NpenojaBaresis

5.2. OnucaHue MKaJI OLeHUBaHUA Pe3y/IbTaTOB 00y4YeHHs MO JUCIUIIMHE IPH MPOMEe)XyTOUHOH

aTTecTalyu

IIIkana oueHuBanus c)OPMHPOBAHHOCTH KOMIIeTEHI[HI

b

OCTH

Yposen

chopmu Hey/l0BJIETBOP | YAOBJETBO O0uYeHb
pOBaHH

IJ10X0 Xopoio OT/IMYHO MpeBOCX0 HO
HUTEe/JIbHO PUTE/IbHO xXopoiio

KOMIIeT
eHIUH
(uHpUK
aropa
JAOCTHK
eHus
KoMIeT
eHIHiT)

He 3a4TeHO

3a4YTEeHO




YpoBeHb
OtcyTcTBHE YpoBeHb PoBet
o N 3HaHMH B
3HAHUN MuHMMabH | 3HaHUH B oBneme YpoBeHb
TEOpPeTHYECKOT0 0 obbeme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YposeHb
Marepuara. . JIOIyCTAMBI | COOTBETCTBY obbeme, N
3HAHWH HIDKe o 0IL[EM 3HAHUH B
HeB03MO>XXHOCTb i ypoBeHb I0IL[EM COOTBETCTB
MUHHUMa/bHBIX 9 rporpamMme obneme,
3HaHUS | OL|EHHUTH MOJIHOTY . 3HaHWH. rporpamme ylolem
N TpeboBaHMiA. TIO/IrOTOBKU TIPeBBIILIAOLLE
3HaHUN [JomnymieHo | MOATOTOBKU nporpamMme
Nmenu mecto . [ony1ieHo M [pOrpamMmy
BCJIe/ICTBHE MHOTO . HormymieHo TMO/ITOTOBK
rpyOble OIUOKH HECKOJIbKO MO/JTOTOBKH.
OTKasza HerpyObIX HECKOJIbKO u. Oumbok
HecyILecTBe
obyuarolerocs ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormuboK
ornboK
IIpogemoHc
TPHPOBaHbI
IIpogemoHc PHp
IIpogemoHc | Bce
IIposemoHC | TpupoOBaHbI
TPUPOBaHbI | OCHOBHbIE
TPUPOBaHbI | BCe
BCE YMeHUs. IIpogemoHcTp
OCHOBHBIe OCHOBHEIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perreHnn yMeHUSI. YMeHMUsI.
MHMHHMMaJIbHbIX YMeHHUSI. BCe OCHOBHBI®
N CTaHZapTHBIX PelrteHsl PerteHs! Bce
YMEHHH. PelileHbl Bce | OCHOBHbIE YMeHUsI.
3a/jau He THUIIOBbIE OCHOBHBbIE
HeB03MOKHOCTB OCHOBHBIe 3azauy C PeliieHbI Bce
MIPOAEMOHCTPHP | 3a/auu C 3a/jauu C
OL|eHUTb Halnuue 3a/jauy. OT/le/IbHBIM | OCHOBHbIE
Ymenus . OBaHbI HerpyObiMU | Herpy6bIMU
yMeHUiH BbImosHeHs! | U 3a/lauM.
OCHOBHbIe ommbKaMH. | ommbKamu.
BCJIE[ICTBHE BCe 33JjaHUsl | HecyllecTB | BhimosiHeHs!
yMmenus. imemn | BeinosnHeHs! | BbinosHeHb!
OTKaza B IOJIHOM €HHBIMU BCe 3aJjaHus, B
MecTo rpy0Obie BCE BCe 3a7laHusI
obyuatorierocs ot obbeme, HO | HegoueTam | TOJHOM
omubKu 3a/laHus, HO | B IIOJIHOM
oTBeTa HEKOTOpbIe U, obneme Ge3s
He B obLeme, HO
c BBITIOJIHEH | HEJ0YETOB
TIOJTHOM HEKOTOpble
HeJjoueTaMH | bl BCe
obneme c
3a/laHus B
HeJjoueTaMu
TIOJTHOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHC
0a30BbIX ITpu perreHnu o TPUPOBaHBI TPUPOBaHbI
bl HAbOp TPHPOBaHBI ITpoieMOHCTp
HaBbIKOB. CTaHZApTHBIX 6asoBble HaBBIKH
HABBIKOB 6a3oBble VpOBaH
HeB03MO>XXHOCTb 3a/jau He HaBBIKU NIPU npH .
JUist HaBBIKU IIPU TBOPYECKUN
OL|eHUTh HaluuKe | TPOJEeMOHCTPUP pelueHur peleHnn
Hagbiku pelleHust peleHnr TIOZIXO[, K
HABBIKOB oBaHb!I 6a30BbIe CTaHJapPTHBI HecTaHJapT
CTaHJapTHBI CTaHJapTHBI peLLEeHHI0
BCJIe[ICTBHE HaBbIKU. VIMenu X 33124 C HBIX 3a/]au
X 3a/ja4 ¢ X 3374 Oe3 HeCTaHZapTHBI
OTKasa MecTo Tpy0Obie HEKOTOPBIM 6e3
HEKOTOPBIM ommuboK 1 X 33724
obyuatorjerocsi OT | OMHOKK u ommboK 1
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0ueTaMHu
IIIkana OL[€CHUBAHHUA ITPH IMTPOMEXYTOUYHOU aTTECTAIlUHA
Ounenka YpoBeHb NOATrOTOBKHU
NPEBOCXO/{HO Bce kommnereHuMM (4acTM KOMIETEeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
[UCLUIJIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJE€MOHCTPHPOBAHBI
3HaHWs, YMEHWs, BAJieHHss MO0 COOTBETCTBYIOLIMM KOMIIETEHLMSIM Ha YPOBHE BBIIIe
Tpe/lyCMOTPEeHHOT0 TIPOrpaMMOi
OT/INYHO Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBAHME KOTOPbIX HarpaBjeHa
JMCLUIUIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HIXKe «OT/IUYHO».
3auTeHo OYeHb X0pOLIo Bce kommereHUMM (4acTM KOMIIeTeHLMH), Ha (OpPMHpDOBaHME KOTOPBIX HarpaB/eHa
[MCLIUIJIMHA, CHOPMHUPOBaHbI HAa YPOBHE He HHUXKE «OUEHb XOPOLLIO»
XO0pOLIo Bce KkommereHUWM (Y4acTW KOMIIETEHLMH), Ha (OPMHpOBaHME KOTOPbIX HarpaBjeHa
JMCLUI/IMHA, CHOPMHUPOBAHBI HAa YPOBHE HE HIDKE «XOPOLLO».
yAOBJIeTBOpUTE/Ib | Bce KommeTeHuu (YacTH KOMIETeHIMiH), Ha (OpMHpOBaHHe KOTOPBIX HarpasjieHa
HO [IMCLUIUIMHA, COPMUPOBAHBI Ha YPOBHE HE HWXKe «Y/OBJIETBOPUTENBHO», TIPU 3TOM XOTs Obl
O/iHa KOMITeTeHIMs1 ChOPMHUPOBaHa Ha YPOBHE «Y/I0BJIETBOPUTE/ILHO»




He 3a4TeHO

HeyjoB/eTBopuTe | X0Ts Obl OjHa KOMIIeTeHLMst CQOPMHUPOBaHA Ha YDPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIbHO

TJIOX0 XoTs1 6bI 0/JHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsI WM HWHbIe MaTepHa/ibl, He0O0XOAMMBbIe A/ OLIEHKHU

pe3y/IbTaTOB O00yueHHsT HA NPOMEXYTOUHOH aTTeCTallM C YKa3aHHeM KpHTepHeB HX

OIléHuBAHUA:

5.3.1 TumnoBbie 3apaHusi (ouLeHOUHOe CPeACTBO - KOHTpO/bHBbIE BOMPOCHI) /A1 OLEHKHU
chopmupoBaHHoCTH KomnieTeHuu [1K-4

1.

N

N s

10.

Ounamuueckas cucreMa. ©a30Boe POCTPAaHCTBO, M300parkarolijasi TOUKa, (ha30Bast TPAaeKTOPUSI.
OBOJIIOLIMOHHBIE MPOLlecchl U MHaMUueckue cucTeMbl. Pa30Bblii OPTpeT.
Marematrdeckoe U Gu3snueckoe MozienipoBaHue. [1-Teopema.

. BepositHocTHBIE MOzienu. PacripeiesieHre CKOPOCTel MOJIeKyT B rase (pacrpefiesiende MakcBesina).

PacnipesieneHre MoJieKkys1 ra3a B CUJIOBOM ToJie (pacrpesieneHre bosbimaHa).

TernoBoe paclivpeHue TeJl.

@nykryauun. CpejHeKBapaTHUHasi U OTHOCUTe/bHas (QIyKTyalyu.

[uHamuueckre CUCTEMBI C IMCKPETHBIM BpeMeHeM. [Inarpamma Jlamepest.

OKCIOHeHLIMa/IbHble NpoLecchl. [IpuMepsb! SKCIIOHeHIMaIbHbIX IIPOLIECCOB.

YpaBuenue ®PepxtonbceTa. [Iprmepsl 6MOTOrMYeCKUX U COLUANTBHBIX 00BEKTOB. 3a/iaua 00 3BOJTIOIMN
yricsia peib B BojjoeMe B 3aBUCMMOCTH OT MHTEHCUBHOCTU PbIO0/IOBCTBA.

V30/mmpoBaHHbIe, 3aKphIThIe OTKPBITHIE MpoLiecchl. TepMoarHamMuueckoe paBHoBecre. HepaBHOBecHoe
cocrosinue. [IpeAMeT TepMOJUHAMUKY: K/lacCUYecKasi, TMHelHas HeJlnHelHasi TepPMO/JUHaMUKa.

Hayka o paBHOBecHsIX U PaBHOBECHBIX IpoLjeccaX. AKCHOMbI KJIaCCHYeCKOHM TepMOJMHAMUKHU.

Kputepuu onjeHnBaHus (0LleHOYHOE CpeACTBO - KOHTPO/IbHBIE BOIIPOCHI)

Orenka KpuTtepuu orjeHMBaHUs

3auTeHO YpoBeHb 3HaHWI B 00beMe, COOTBETCTBYIOILEM MTPOrpaMMe MOJr0TOBKH, 6e3 orboK

He 3a4UTeHOo YPOBEHB 3HAHUN HIDKe MUHHUMAJIbHBIX Tp660BaHI/II>JI. Nmenu mecTo FPYGLIE OILLIOKU

5.3.2 TunoBble 3ajaHus (OLlEHOYHOE CPeACTBO - 3ajauM) AJIA OIeHKH C(OPMHPOBAHHOCTH
KommneTeHiuu [1K-4



3amaua 1. JTuckpeTHas MOJie/Tb ONMHCBIBATCA PEKYPPEHTHEIM YPaBHEHHEM:

i il
Xnsd =T a Lk
n xn — 9
HaiiTH COCTOAHHA paBHOBECHsS CHCTEMBI, HCCIEIOBaTh HMX Ha YCTOHYHBOCTE. I[IOCTpOHTH
JuarpaMmmy Jlamepes.

3agava 2. CKOpOCTh KaHUULAPHBIX BOJH HA ITOBEPXHOCTH BOJBI 3aBHCHT OT K03 (HIHeHTa
MIOBEPXHOCTHOIO HATSUKEHHS 0, ILIOTHOCTH 0, JUTHHEI BOTHEL A. OTIPeIeIHTh ¢ MOMOIIBIO MeToa
pa3MepHOCTel CKOPOCTH BOJIH.

3amaua 3. Haiitn HanOomee BEPOATHOC 3HAYUCHHE SHCPIHH MOJICKYJ B I'a3€ B IIPCAIIOIOKCHHH,
UTO pacrpeleleHHe MOJIEKYII II0 CKOPOCTAM ITOAUYHHACTCH 3aKOHY Makcaenna.

3amaua 4. B rnaakoil OTKpBITOH C 0OOHMX KOHIIOB BePTHKAIBHOH TpyoOe, ‘/4 /] Z
HMelolmelf 1Ba pa3sHBIX CeUeHHS (CM. pHC.), HAXONATCA [BAa INOPIHA,  ASSSNSSSl/
COeJIHHEeHHBIe HEepacTSKHMON HHTHIO. a MeXAy NOPIIHAMH - OOHH MOIb f/’. 7 71?
HeanbHOro raza. ILTomans ceueHHs BepXHEro IopmHs Ha AS = 10 oM’ ”75 A
Oomple, yeM HHKHero. OOmiasg Macca mopmHeidi m = 5 Kr. JlaBineHHe ' ‘//f 2
Hapy’KHOT0 Bo3yXa po = 1 aTM. Ha CKOJIBbKO KelIbBHH HaJ0 HarpeThb Ia3 Mexay A
MOPIIHAMH, YTOObI OHH IepeMecTHIHCE Ha [ = 5 cM? A0V

3apaua 5. HaliTH H3MeHeHHe >HTPOIHH NpH Iepexoge 80 r xucaopoda oT odkeMa 10 1 mpH
Temmeparype 80°C x o0vemy B 40 1 npu TeMmieparype 300°C.

Kputepumu orjeHnBaHus (OL[eHOUHOE CPeACTBO - 3afauu)

Orenka Kpurepuu orjeHuBaHus

OTBeT NoJIHbIH U HpaBHﬂbelﬁ Ha OCHOBAHUH 1/13yquH0171 TeOpUH; TEOPBTI/I‘IECKI/Iﬁ MaTepuvaa
pelieHre rnoCTaB/I€EHHBIX 3a/id4 U3/I0’KE€HBI B HEO6XOAHMOI>1 JIOTUYECKOM 110C/jie0BaTe/IbHOCTH,
3a4TeHO o o w
F'PaMOTHBIN HayUHBIN A3BIK; OTBET CaMOCTOATE/IbHBIN. MOFy'T OBITE AOINyLleHbI ABE-TPU

HecylIecTBeHHbIe OIIMOKHY, UCTIpaB/IeHHbIe 10 TPeOOBaHHIO Mpero/iaBaTeris.

OTtBeT 06Hapy>KI/IBHET HEIMOHWMaHWe CTyJ€HTOM OCHOBHOI'O COZep>XaHUA yqe6H0r0 MaTepHad/ia UWin
JOTIYILeHbI CYILL[eCTBeHHbIe OLIMOKH, KOTOPbIe He MOTYT ObITh HCIIPABJIEHbI TIPU HABOSIIIUX
BOTPOCAxX MperoziaBaTesis

He
3aUTeHO

6. YueGHO-MeTOfMUeCKOe ¥ HH(OPpMaLOHHOE o00ecrieyeHHe JUCHUILTHHBI (MO/y/151)

OcHoBHasi TUTeparypa:

1. Heiimapk FOpuii McaakoBuu. MaTtemaTiueckre MOZe/Id B €CTECTBO3HAHUM U TEXHUKe : yuel. Jis
CTYJI€HTOB BY30B, 00yuaroluxcs 1o HarpaBiaeHuto 510200 "TIpukiagHas MaTeMaTvka v MHGOpMaTHKa"
u crietpaabHocTH 010200 "TIpukiagHasi MaTeMaTrka U uHGopMartuka" / HHI'Y. - H. Hoeropop, : I31-Bo



Hwxerop. yn-ta, 2004. - 401 c. - ISBN 5-85746-496-X : 80.00., 156 3k3.
[JornonHuTenbHas mUTeparypa:

1. FOmoBuu BukTtop Mocudosruu. MareMaTrueckue MO/ie/Ii €CTECTBEHHBIX HayK : yueb. mocobwue. -

CII6. ; M. ; KpacHogap : Jlab, 2011. - 336 c. : ui. - (YuebHuKY /15 By30B. CrieljdanbHasi TUTepaTypa). -
ISBN 978-5-8114-1118-4 : 678.42., 2 3k3.

2. Bnexman Vnbst V3pannieBuu. MexaHMKa U MPUK/IaHast MaTeMaTHKa : JIoruka 1 0COOeHHOCTH TPUKIL.
MaTeMaTHKHU. - 2-e U3[., UCTIp. U fgor. - M. : Hayka, 1990. - 356 c. : ui. - ISBN 5-02-014002-3 : 5.50., 2
9K3.

3. AnwireHko B. C. 3HaKOMCTBO C HeJTMHEHHOMW AMHAMHUKOM : JIEKIIUH COPOBCKOTO Tipodeccopa : yuel.
rocobue. - M. ; V>keBcK : IHCTUTYT KOMITbIOTEpHBIX UcciefoBanuid, 2002. - 144 c. - ISBN 5-93972-116-
8 :88.30., 1 9k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM ICIUTUIAHBI):

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

CopoCoBCKUit 00pa3oBaTe/IbHbIN KYPHa/I. DJIEKTPOHHBIN )KypHa/I. Pe)KMM JOCTYyTIa K CTaThsIM:
www.issep.rssi.ru/cgi-bin/rubr.pl

7. MartepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHAIeHbl MYJbTUMEAUUHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHs, KOMITbIOTepaMH, CIieliuaM3upOBaHHBIM 000py/10BaHeM: TIPOEKTOp, IKpaH

[TomerieHus: A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nioaroToBku/cneruanbHoctu 01.03.02 - [MpuksiajHas MaTeMaTvka ¥ MHGOPMaTHKa.

Agstop(b1): HoBrkoB Banepuii BsiueciaBoBuu, JOKTOp (pr3MKO-MaTeMaTUUeCKUX HayK, JAOLIEeHT
deBpanbckux JIro60Bb HukomaeBHa, KaHAUAAT HU3UKO-MaTeMAaTHUECKUX HayK.

3aBeayroumii kKadeapoii: irymHoB Jleonn, AyleKkcaHpoBrY, JOKTOP (PU3MKO-MaTeMaTHUeCKHX HaykK.

ITporpamMma ozo6peHa Ha 3ace/jJaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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