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

npoToko/ Ne 10 ot 02.12.2024 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
[TpuknagHasi MaTeMaTKa U WHGOpMaTHKa (06IHii mpodusin)

dopma oOyueHUs
OYHast

r. Hwknauii HoBropog,

2025 rog Havasa rmoAroToBKU



1. Mecto pucyuninHsbl B cTpyktype OITIOII

Oucournmaa b1.B.[1B.03.02 MaTtemMatrueckrie MO/ie/id COBPEMEHHOI'O 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)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI[UH! (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI[UH 10 AMCI{UIIHHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xon, coZlep>KaHue ycrieBaeMoCTH aTTecTanuu
VHAWKATOpa)
IIK-13: CnocobeH TIK-13.1: 3Haem memoObl IIK-13.1: 3adauu
ydacmeoeamb 6 €030aHus, aHaau3da u 3Hamb memoObl co30aHus, Onpoc SK3AMEH:
uccedoeanuu uccnedosanus aHanu3a u uccnedo8aHus K
OHMPO/bHbIE
Mamemamuyeckux . .
- Mamemamuueckux modesneil 8 | Mamemamuueckux mooesell 8
Mmodeseli 8 80NnpOChI
ecmecmeeHHbIX HayKax u ecmecmeeHHbIX HayKax u
ecmecmeeHHbIX 3adauu
HayKax u mexHuKe mexHuke mexHuke
IIK-13.2: 3Haem
Mamemamuueckue Memoobl
IIK-13.2:

obpabomku uH¢opmayuu,
nosyueHHol e pesynbmame

3Hamb Mamemamuueckue

MemoOobl 0bpabomku

3KCnepuMeHmManbHbIX .
uHpopmayuu, noay4eHHoU 8
uccnedoeaHull
pesynbmame
IIK-13.3: Ymeem KoppeKmHO
3KCnepuMeHmManbHbIX
UCNO/Mb308aMb MEmMoObl .
uccnedoeaHutl
C030aHUsA, aHanu3da u
uccneo0o8aHus
mamemamuueckux mooenetl, IIK-13.3:

YyMeem npumeHsimb
YuC/NeHHble U aHaAUumuyecKue
MemoOb! pelueHust 6a308bIX
Mamemamuueckux 3a0ay u
KAdccuueckux 3aoau
ecmecmeo3HaHus 8
npakmuueckol destmeabHoCMuU
IIK-13.4: Bnadeem Hagbikamu
UCNo/b308aHUSA
Mamemamuyeckux mMemoooe
obpabomku uHgopmayuu,
noayueHHol 8 pesyabmame
3KCnepuMeHmManbHbIX
uccnedosaHutl

Ymemb KoppekmHo
UCNo/Mb308aMb MemMoObl
€030aHUSA, aHAU3d U
uccnedosaHus
Mamemamuueckux mooenell,
YMeem NpumeHsimb UlUC/eHHble U
aHaaumuyeckue memoobl
pewieHust 6a3osbix
Mamemamuyeckux 3a0ay u
KAdaccuueckux 3aoau
ecmecmeo3HaHus 6

npakmuueckotl dessmenbHOCMU

IIK-13.4:

Bnadems HaebiKamu
UCNobL308AHUS
Mamemamu4ecKux mMemooos
obpabomku uHgopmayuu,

no/yueHHol 8 pe3yabmame




uccnedosaHuil

SKCnepumeHmMa/abHbIX

3. CTpyKTypa U cojep>kaHHe AUCIUILIUHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas
O01yasi TPy/10eMKOCTB, 3.€. 5
Yacos o yueGHOMY I/IaHY 180
B TOM 4HUC/Ie
ay/JUTOpHbIE 3aHATHA (KOHTaKTHasi padoTa):
- 3aHATHA JIEKIIMOHHOI'0 THUIIA 32
- 3aHATHSA CEMHUHAPCKOro THIA (MpaKTHYeCcKUe 3aHATHS / 1abopaTopHbIe padoThI) 64
- KCP 2
caMocTosATe/IbHasA padoTa 46
IIpome)xyTouHasi aTTecTalis 36
JK3aMeH

3.2. CozepxaHWe JUCLUIIIMHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKazaHueM OmMee0eHHO20 HA HUX Ko/auuecmeda

axkademuuecKux udacog U 8uobl yuebHbIX 3aHamutl)

HaumeHoBaHHe pa3/ie/sioB U TeM JUCLMIUIUHBI Bcero B TOM UHC/Ie
Yackl
( ) KonTakTHast pabora (pabota Bo
B3aMMO/IeHICTBUY C TIpero/jaBaresiem),
Yyackl U3 HUX
3aHATHS CamocTosTenbHas
CeMHUHapCKOro paGora
3aHATUA THNA o6yuarowerocs,
JIEKIIMOHHOTO | (TipakThyeckue | Bcero Hachbl
THMa 3aHsTHs/nabopa
TOpPHbIE
paboThI), Uacel

b b o $ ¢

0 0 0 0 0
BBegenue 8 2 4 6 2
[eTepMUHYPOBaHHbIE U BePOSITHOCTHBIE MOJIe/! 14 2 8 10 4
[uHaMHyecKyie CUCTeMBbI C JUCKPEeTHBIM U HellpepbIBHBIM BpeMeHeM 11 4 4 8 3
PaBHOBecHast 1 HepaBHOBeCHast TepMOJUHAMUKA 29 8 16 24 5
CucreMbl C pacnpe/ie/ieHHbIMU IapaMeTpaMu. Y paBHeHue 12 9 4 6 6
TEI/IONPOBOJHOCTH, BOJTHOBOE YpaBHEHHUe.
DJIeKTPOMarHUTHOe T1oJie 21 4 8 12 9
Martemartuueckre MOZeIu MUKPOMUPa 27 6 12 18 9
PenaruBuCcTCKas MexaHUKa 20 4 8 12 8
ArtTtecTauus 36
KCP 2 2
HWTtoro 180 32 64 98 46




CojepxaHue pa3/ie/ioB M TeM AMCIUILIUHBI

1. TTonsiTe Moziesm. ITo3HaBartenbHas po/ib MOZesin. MaTemMaTrKa Kak 13bIK OIMCAHUS TIPUPO/BI U A3BIK
TOYHBIX HayK. [luHaMuueckasi cucrema. @a3oBoe MPOCTPAHCTBO, M300paykaroliasi TOUKa, a3oBasi TPaeKTOPHSI.
OBOJIIOLIMOHHBIE NPOLIeCCHI U AiMHaAMUUecKue cucTeMbl. Pa30Bblii HopTpeT. COCTOSIHUS PaBHOBECUS
JUHaMUUecKoi cucreMbl. ATTpakTop. Pemneriep.

2. Ananu3 pasmepHocTel. [I-reopema. [leTepMHUHHUPOBaHHbIE Y BEPOSITHOCTHBIE MOJEJTH.

3. CnyuaiiHble BeluuMHbL. PacmipesiesieHre cKopocTel MosieKys B ra3e (pacripesiesieHre MakcBesina).
PacnipesiesieHre MoIeKys1 rasa B CUJIOBOM Toste (pacrnipesiesienrie bosbivana). Pacnipenenenve I'nb6ca.
bapometpuueckas ¢popmysa. O TernoBoM paciuvpeHuu Tesl. ®nykryarmu. CpefiHeKBaZipaTHYHas U
OTHOCHUTe/IbHas QIyKTyaLyu.

4. JuHaMy4yeCcKre CUCTeMBI C JUCKPeTHbIM BpeMeHeM. Jlnarpamma Jlamepest.

5. /lnvHaMnuYecKre CUCTeMBI C HellpephIBHBIM BpeMeHeM. DKCIIOHeHIMa/IbHble MIPOLeCChl. DKCIIOHeHIMaIbHas
¢yukuus. [Teprogel yaBoeHus U nosypaciaza. [[puMepsl 9KCIIOHeHIMAMbHBIX MPOLECCOB: PaJH0aKTUBHBIM
pacraf, mporjecc paspsiia KOHJeHcaTopa, TOpPMO)KeHHe TapalltoTUCTa, OCThIBaHKe Tesl, ocaabieHre
WHTEHCHBHOCTH U3/lyUeHUs IIPU NIPOXOXK/IEeHUU Yepe3 IOIVIOLIAIIYI0 cpely. POCT HapooHace/leHUs], pa3BUTHe
TIPOU3BO/CTBA, S5KOHOMUKY, HayKH, HAKOIJIeHUe 3HaHUM.

6. Jloructrueckast Mofienib. Y paBHeHHe DepxtonbeTa. IIpuMeps! OHOMOrHUecKrX M COLAIbHBIX 00bEKTOB.
3aziaua 06 3BOJIIOIMM YKC/IA PhIO B BOZOEME B 3aBUCHMOCTH OT MHTEHCUBHOCTH PhIOOJIOBCTBA. 3aZiaua o
TUIAaHWPOBAHUM € 00paTHOM CBsA3bI0. MoJie/b XUIIHUK-)KePTBa.

7. MaTtemaTnueckast MOJie/b 3aCOJIeHUs BOJ0eMa C 3a/IMBOM CTOUYHBIMU BOZ @MU C paCTBOPEeHHbIM
3arpsisHuTe/ieM. PaBHOBeCHBIV BOJHBIN pe)KUM U paBHOBECHas COJIEHOCTh. BO3MOXXKHOCTE HellpecKasyeMblX
CMeH paBHOBECHOTO YPOBHS. 3arajgky Kacnuiickoro Mopst

8. ABTOKOJIebaHMs1. Pa3pbiBHBIE KO/IeOaHUsS TOPMO3HOW KoJoAKH. KoebaHusi CKpUITAYHOM CTPYHBI.
[Jonroneprouyueckue U3MeHeHuUs YIJI0BOM CKOPOCTU BpallieHHs 3eMiu.

9. Mogens JlopeHua. CTpaHHbIi arTpakTop JlopeHia

10. M3omMpoBaHHbIe, 3aKpbITble OTKPBITHIE MPoLiecchl. TepMoauHaMUyeckoe paBHOBecue. HepaBHOBecHOe
cocrosiiue. HeoOpaTumblii 1 06paTUMBIi ripotiecchl. [IpeiMeT TepMOIMHAMUKHU: KlacCHUecKast, IMHeHHast
HeJIMHelHas TepMO/JMHaMUKa.

11. Hayka 0 paBHOBeCHsIX 1 paBHOBECHBIX TpoLieccax. AKCMOMBI KJ1aCCUUecKoi TepMOIMHAMUKUY. 1 akcroMma.
Temrieparypa. ®yHKIUs COCTOSTHUS U QyHKIMS Tiporiecca. [ToHsTUs paboThI ¥ TEMJIOTHIL. 2 aKCHOMa.
BuyTpennss sHeprus. Ilepoe Hayano TepMOAWHAMUKU. 3 aKkCMOMa. BTopoe Hauano TepMogUHAMUKH.
Ourporusi. CooTHorneHre I'nb6ca. 3aKoH Bo3pacTaHusl SHTPOIMH. DHTPOIHS U/eaIbHOTO ra3a.
CrarucTHuecKoe TOJIKOBaHMe SHTPOIUU. 4 akcroMa. TpeTbe Havyasno TepMOAMHAMUKU. AjabaTiuecKuil u
TIOJIMTPONHBIM MPOLIeCCh] UZeaabHOro rasa.

12. Anmapat K/i1accuiecKoi TepMOJUHAMUKU. Y DaBHeHUs COCTOsIHUSA. TepMoguHaMUuecKue roTeHLasbl.
Kpurtepuu Hanuuusi paBHOBECHS U €r0 YCTOMUUBOCTH.

13. HepaBHoBecHbIe nporeccsl. JIOKaJbHOe TepMOJAMHAMUUECKOe PaBHOBECHe. DBOJIIOLIMOHHBIE ITPOLIeCCh] B
OTKPBIThIX cucTeMax CamoopraHu3anus. JluccunaTuBHble CTPYKTYPHI siueliku benapa, peakius benoycosa-
JKabotuHckoro.

14. Cucremsl C pacripefie/ieHHbIMU [1apaMeTpaMy. Y paBHeHUe TelJIoNPOBOJHOCTU. Bo/HOBOe ypaBHeHue.
BosHa. ®poHT Bo/HbL I110cKas BosHa. @a30Basi CKOPOCTh BOJHEL. JJucriepcus. JucriepcMOHHOe ypaBHeHue.
['pynnoBast CKOpOCTB.

15. DneKkTpoMarHuTHoe rosie. BeKTop HanpspKeHHOCTH 371eKTPUYECKOro I10J151 U BeKTOP MarHUTHOM MHAYKLMU.
YpasHeHust MakcBeJia. D/1eKTpOMarHUTHast BOJIHA.

16. Bery1ijyie Bo/HBI U ANUCTIEPCUOHHOE YpaBHeHHe. 3a/iaua 06 U3MeHeHUH TeMIlepaType TTOBepXHOCTHOTO CJI0sT
3eM/TH TIOZI, BIMSTHUEM CYTOYHBIX U FOZIOBBIX KOebaH!ii TeMriepaTypbl Hag Heil. CKOpOCTh 00pa30oBaHus Jb/a
Ha ITIOBEPXHOCTH BOJ0eMa.

17. Marematnueckue Mogied 00eKTOB MUKpoMupa. KoprycKy/isipHble cBoicTBa cBeTa. @OTOH.



doroanektpryeckuii 3¢ dekt. BonHel e Bpoitns.

18. Ilcu-pynkuus. YpasHeHue Lllpesunrepa. @opmanu3m OTbICKaHMsI BOSMOXKHBIX 3HaUeHUN Gr3nuecKon
BeJTMYMHBI U BEPOSITHOCTH, C KOTOPBIMK OHA IPUHUMAeT 3T 3HaueHus1. [IpUHLUN Heomnpee/IeHHOCTH.

19. [IBrykeHe KBAHTOBOW UaCTHUILIbI B HEKOTOPBIX TPOCTBIX OHOMEPHBIX 110/151X. CBOOOZHOE /IBIDKEHHEe
KBaHTOBOM YacTuibl. YacTuiia B 6eCKOHEUHO TTy0OKOM MOTeHIManbHOM sMe.

20. CrienjuasbHasi Teopusi OTHOCUTE/IBHOCTU. TIpuHLIMI OTHOCUTe/IbHOCTH. Kiaccuueckast MexaHuKa,
nipeobpa3oBanus ["amnesi. [IpUHLUI CyIeCcTBOBaHUs HaWOOJIbIIel CKOPOCTH PAaCTpOCTPaHEeHHs
B3aMMOJIeNCTBUs. PeATUBUCTCKAs JUHAMUKA.

21. TTpeobpa3oBanue Jlopenija. Kunemaruueckue 3¢ heKThl «3aMe/[JIeHUs» BpDEMEHU U «COKPAITIEHUS JITUHBI».
Cno>xeHHe CKOPOCTeH.

22. Imniynbc. PensiTUBHACTCKAs JYHAMUKA. DHEpPrusl.

4. YueOHO-MeToAMYeCKOe o0ecneyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCsl

CamocrosTenbHasi paboTa oOyyaroL[uxcsi BK/IOUaeT B cebsi MOATOTOBKY K KOHTPOJIbHBIM BOIPOCAM U
3a[jaHUsIM JIJIsi TeKYIero KOHTPOJIsi U TIPOMEKYTOUHOM aTTeCTallud T0 UTOraM OCBOEHMS JUCLIATITUHEI
NIpYBe/IeHHBbIM B I1. 5.

B paMKax JUCIUITIMHBI ITPelyCMOTPEHbI CJIe/IyIOIIYe BH/IbI CAMOCTOSTeTbHOM paboThI (TTOPSiIOK X
BBITIO/THEHUsI, popMa KOHTPOJISA):

. TIOBTOpPEeHWe MaTepuaJa, MPoiJeHHOT0 Ha 3aHATHUSX JIEKLIMOHHOTO TUIa (B TeYeHHe BCEero
cemMecTpa, OIpoC Ha 3aHSITUSIX JIEKL[MOHHOTO U CEMUHAPCKOT0 THIa),

. CaMOCTOSITe/IbHOe U3yueHue OTe/IbHbIX BOMPOCOB NporpaMMel (1 pa3 B ceMecTp, OIMpocC Ha
3aHATHSIX CEMUHAPCKOT0 THUIA),

. MO/ITOTOBKA K 3aHSITUSIM CEMUHAPCKOTO THUIIa, pellieHHe 3a/jay 10 CIUCKY, TIPe/jCTaBIeHHOMY
riperiofiaBaTesieM (B TeueHHe BCEro CeMecTpa, OTMPOC Ha 3aHATHSIX CEMUHAPCKOTO THUIIA),

. TO/IFOTOBKA K IMMPOMEeKyTOUYHOMY KOHTPOJIIO yCIIeBaeMOCTH (9K3aMeH).

5. @oHA OLEHOUHBIX CPEeACTB /I TeKYyIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
aTTecTaly Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBbIie 3a/laHHUA, H806X0ﬂl/thle AJId OL€éHKHM Ppe3y/bTdTOB OﬁquHl/lﬂ npu npoBejeHHUU
TEKYIIEero KOHTPOJ/IA yCII€eBA€MOCTH C YKd3dHHUEM KPUTE€PHUEB UX OLl¢HUBAHUA:

5.1.1 TunoBble 3ajaHusA (OLleHOYHOE CPeACTBO - 3ajfauM) /A OLeHKH C(hOPMHPOBAHHOCTH
kovmnerennuu I1K-13:



3agaua 1. JluckpeTHas MOJe/Ib OIHUCHIBAETCH PeKYPPEHTHEIM YPaBHEHHEM:
9

—— 1.
- A

xn+l .

Ha#iTH COCTOAHHA pPaBHOBECHSA CHCTEMBI, HCCIENOBaTh HX Ha YCTOHYHBOCTH. IlocTpoHTh
JuarpaMmmy Jlamepes.

3agaua 2. CKOpPOCTh KaWULIPHBIX BOJTH Ha IOBEPXHOCTH BOJBI 3aBHCHT OT K03((QHIHEeHTa
MIOBEPXHOCTHOI'O HATSKEHHS O, ILIOTHOCTH P, JTHHBI BOIHBI A. ONpeeHTh ¢ IOMOIIBI0 MeTOo1a
pa3MepHOCTeif CKOPOCTH BOIH.

3agaua 3. Haiitu HauGolee BeposATHOE 3HAUeHHE >HEPIHH MOJIEKY.l B rase B IIPeNoI0KeHHH,
4TO pacmpezieJieHHe MOJIEKYJI 10 CKOPOCTAM IIOAUHHAETCA 3aKOHy MakcBeruia.

3agaua 4. B r1aakoil OTKPHITOH ¢ OODOHX KOHIIOB BEPTHKAIBHOH TpyoOe, ? Po ?.
HMelomeil ZBa DPa3HBIX CEYEHHS (CM. DHC.), HAaXONATCA JABA MOPIIHA,  ANSSSSSSl/
COeIHHEHHbIe HepacTsKHMOH HHTBIO, a MeXKAY IOpPHIHAMH - OJHH MOJb ?}'-"i" ,‘;g
HIeaqbHOro ra3a. ILTomank CedeHHA BepXHero IOpmHA Ha AS = 10 oM’ "7;; A
Oormpmre, 4eM HmkKHero. OOmas Macca mopmHe#d m = 5 Kr. JlaBmeHHe :’;2
Hapy>KHOro Bo3yXa po = 1 atM. Ha cKkoIbKO KelIbBHH HaJ10 HarpeTh a3 MexIy AANNY/
MIOPIIHAMH, YTOOEI OHH IIepeMecTHIHCE Ha / = 5 cM? A0V

3agava 5. HaiiTH H3MeHeHHe SHTPOIMHH IpH nepexone 80 r KHcaopoda oT odkeMa 10 1 mpH
Temnepatype 80°C k o6peMy B 40 11 mpH TemmepaType 300°C.

KpuTepuu onjeHuBaHus (OLleHOUHOE CPeJCTBO - 3a/|auu)

OueHka Kputepun orjeHMBaHNA

OTBeT MoJIHBIN U NPaBU/IbHBIN Ha OCHOBAaHUM W3YUeHHOM TeopuH; TeopeTHUeCcKuil MaTepuai u
pelleHre MOCTaB/IeHHbBIX 3a/jau U3/I0KeHbI B He0OXO0/[UMO JIOTUeCKOM TI0C/Ie/J0BaTeTbHOCTH,
3auTeHo . N .
I'PaMOTHBIM HayUHbIH 3bIK; OTBET CAMOCTOSITE/IbHBIM. MOryT ObITh /I0MyIIeHbI JBe-TPU

HecylIieCTBeHHbIe OIMOKM, UCTIpaB/IeHHbIe 10 TPeOOBaHHIO MPerozaBaTers.

OTBeT 0OHapy>KMBaeT HETIOHUMaHHUe CTYAEHTOM OCHOBHOTO COZiep>KaHUsl yueOHOT0 MaTepurasa Win
He
JIOTyILeHbI CyIleCTBeHHbIe OIMOKH, KOTOpPbIe He MOTYT ObITh MCIpaB/ieHbl TIPH HAaBOASIINX
3a4TeHO

BOIpOCax Npenojasaresis

5.1.2 TunoBble 3ajaHusi (OLleHOUHOe cpeAcTBO - Ompoc) AnA oueHKH cOpMHUPOBAHHOCTH
komnerenuu ITK-13:

1. Junamuyueckasi cuctema. ®@a3oBoe MPOCTPAHCTBO, 300paykarolljast TOUKa, a3oBasi TpaeKTOpUsl. JBOMIOLMOHHbIE
TIPOLIeCChI M JUHaMHUUecKre cucTeMbl. ©a30Bblil TOPTpeT.

2. Marematuueckoe u (Hpu3ndeckoe MozienlupoBanue. [I-Teopema.



3. BepositHOCTHBIE MOJe/d. PacripesiesieHre CKOpoOCTel MosieKys B rase (pacripeziesieHue MakcBenna). Pacripesenenue

MOJIEKYJI ra3a B CUJIOBOM TioJie (pacrpefiesieHre bosbiiMaHa).

4. TeryioBOe paciIpeHye TeJl.

5. ®aykryauyuu. CpefiHeKBaZipaTUYHast U OTHOCHTeNbHask (PIyKTyaLyu.

6. [lvHaMUueCcKre CUCTeMBI C JUCKPeTHbIM BpeMeHeM. JJuarpamma Jlamepest.

7. DKCIIOHeHL1a/bHble MpoLecchl. [IpumMepsl 3KCIIOHeHabHbIX [IPOLIeCCOB.

8. YpaBuenue Pepxtonbcra. [IprMepsl OMOIOrHUeCKHUX U COLMAIbHBIX 00BEKTOB. 3aziaua 06 IBOMIOLMU YKC/ia pbib B

BOJOeMe B 3aBUCUMOCTH OT MHT@EHCHMBHOCTH pr60]’[OBCTBa,

9. I/I3OHI/IPOBaHHBIe, 3adKPbITbI€ OTKPBIThIE ITPOLIEeCCHI. TepMO,ILI/IHaMI/ILIECKOE paBHOBeCHE. HEPEIBHOBECHOE COCTOsIHH .

[TpepmMeT TepMOIMHAMUKK: K/IaCCUUeCKasi, TMHelHas HeslHelHast TepMO/JMHaMUKa.

10. Hayka 0 paBHOBeCHsIX U paBHOBECHBIX MpoLieccax. AKCMOMBI KIaCCUYeCKOU TepMOJUHAMUKHY.

Kputepumu onjeHnBaHus (oLeHOUHOe CpeACcTBO - Onpoc)

Ouenka

Kpurepuu orjeHUBaHUS

3a4UTeHO

OTBeT NMOoJHBINA U IPaBU/BbHBIN Ha OCHOBAaHUM N3YYeHHOU TeOpUH; TeOPeTHYeCKUH MaTepral U

pellieHre IoCTAB/IEHHBIX 3da/id4 W3/I0’KEHEI B H606XOAHMOﬁ JIOTYeCKOoi T1oc/jie0BaTe/JIbHOCTH,

I'PaMOTHBIM HAyUHBIH 53bIK; OTBET CAMOCTOSITE/IEHBIN. MOTyT OBITB /IOMYIIeHbI [Be-TPU

HeCyleCTBEHHbIE O]_LII/I6KI/I, HCIIpaBJ/I€EHHLIE 110 Tpe6OBaHI/I}O npernojaBaTesisd

He
3a4TeHO

OtBeT 0OHapy’KMUBaeT HEIIOHUMaHHe CTY/JeHTOM OCHOBHOT'O CO/iep>KaHHsl yueOHOro MaTepuaa Ui
JIOTYILeHbI CyIeCTBeHHbIe OIMOKH, KOTOpPbIe He MOTYT ObITh MCIPaB/ieHbI TIPH HABOASIIX
BOIpOCax Npenojasaress

5.2. OnucaHue MIKaJl OlleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIUILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTaluu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINH

YpoBen
b
copmu Hey/A0BJIeTBOP Y/A0BJIETBO O4YeHb
J10X0 X0poIIo OT/IMYHO NMPeBOCX0/{HO
POBaHH UTEe/JIbHO pHMTe/ILHO XOopouIo
OCTH
KoMIeT
eHIUH
(uHpUK
aropa
AOCTHIK He 3aUTeHO0 3a4TeHO
eHus
KoMIIeT
eHIHIT)
YpoBeHb
OtcyTcTBHE YpoBeHb poset
o » 3HaHUH B
3HAHUI MuHUManeH | 3HaHUM B obBeMe YpoBeHb
TeOpeTHUeCcKoro o obneme, ’ 3HAHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. - JIOMYCTUMBI | COOTBETCTBY obneme, .
3HAHWUU HIDKe . oLemM 3HAHUH B
HeBo3Mo>XHOCTB 11 ypOoBeHb o1emM COOTBETCTB
MHHUMaJIbHBIX o rporpaMme obbeme,
3HaHus OLIeHUTb TMOJTHOTY N 3HAHUM. rporpamme yIoLemM
o TpeboBaHUIA. TIOATOTOBKU TIpeBbILIAOLIe
3HaHUM [Homny1ieHo MO/ArOTOBKH rporpamme
Nwmemn mecto . JonymeHo M IIpOrpammy
BCJIE/ICTBHE MHOTO . JonyieHo TO/IFOTOBK
rpyOble OIUOKH HECKOJIbKO MO/IOTOBKHU.
OTKaza HerpyObIx HECKOJIbKO u. Ombok
HeCyl1[eCTBe
obyuarolierocs ot omrbok Herpy6bIx HHEIX HeT.
oTBeTa ommbok
oboK




IIpogemoHc
TPUPOBAHBI
[TpomemoHc PHp
[IpogemoHc | Bce
IIposeMoOHC | TpUpOBaHbI
TPUPOBaHbI | OCHOBHbBIE
TPUpOBaHbl | BCe
BCE YMeHHUsl. TIpomeMoHCTp
OCHOBHbIE OCHOBHbIE
OrcyTcTBHe OCHOBHbBIE Perriennl HPOBaHbI BCe
[Ipu pereHun YMEeHHUSL. yMeHusl.
MHUHUMaJIbHBIX yMeHusl. BCe OCHOBHbIE
. CTaH/apTHBIX Perenst Periens! Bce
YMeHUM. PerieHbl Bce | OCHOBHbIE yMeHwUsl.
3a7iau He THUTIOBBIE OCHOBHBIE
HeBo3moxHOCTh OCHOBHbIE 3a/lauu C PeiieHsl Bce
TPOAIEMOHCTPHP | 3a/lau C 3a7laun C
OLIeHUTb Ha/THuHe 3a/jauu. OT/Ie/IbHBIM | OCHOBHBIE
Ymenus N OBaHBI HerpyobIMH | HerpyObIMU
YMeHUH BbInosHEHbI | U 3a/IaUH.
OCHOBHbBIE omubKaMu. | OIIMOKaMMU.
BC/Ie[ICTBHE BCe 33/laHWs | Hecyl[ecTB | BrIMoIHeHbI
yMmeHus. Vimeny | BeinonHeHsl | BbinonHeHbl
OTKasza B TIOJTHOM €HHBIMU BCe 3a/laHVs, B
MecTOo rpy0Oble BCe BCe 3a/jaHust
obyyatorjerocsi ot obbeMe, HO | HeJjoueTaM | TOJHOM
OLIMOKH 3a/laHUs], HO | B ITOJIHOM
oTBeTa HEKOTOpble H, obbeme 6e3
He B obneme, HO
d BBITIO/THEH HeJI0UeToB
TIOJTHOM HEKOTOpbIe
HeJoueTaMy | bl BCe
obbeme C
3a/laHUSA B
HeloueTaMHu
TIOJTHOM
obbeme
Nmeetcs
OtcyTcTBUE [IpogemoHc IIpogemoHc
MHHUMaJIbH IIpozsemoHC
6a30BBIX [Ipu pereHun . TPUPOBaHBI TPUPOBaHbI
bIii Habop TPUPOBaHbI IIpomemMoHCTp
HaBBIKOB. CTaHZAPTHBIX 6a3oBbie HaBBIKA
HaBBLIKOB 6a30BbIe HpOBaH
HeB03MO>KHOCTD 3ajiau He HaBBIKU TIPA pu .
st HaBBIKU TIPU TBOpUECKU
OIIEHUTh HAJIMUKE | TIPOJIEMOHCTPUD pelieHun peleHu|
HaBbIiku pelLieHust pelLleHnn MOAX0[ K
HaBBLIKOB OBaHbI 6a30BBIE CTaH/,ApTHEI HecTaH/apT
CTaHJAPTHBI CTaHZAPTHEI pelLleHHI0
BCJIE/ICTBHE HaBbIKU. VIMenu X 3a/ia4 C HBIX 3afiau
X 3a7au C X 3azau 6e3 HeCTaH/IapTHBI
OTKaza MecTOo rpy0Oble HEKOTOPbIM 6e3
HEKOTOPBIM ommboK U X 3a7au
obyuarorierocsi OT | OIIUOKK u OLIMOOK U
u HeJJ0ueToB
OTBeTa HeJoueTaMu HeZI0UeTOB
HeZloueTaMu
IITkana oneHMBaHUA [IPU IPOMEKYTOUHOHN aTTeCTaliiu
OueHka YpoBeHBb NOJrOTOBKH
NPeBOCX0/{HO Bce KommereHIMM (YacTW KOMITeTeHLMM), Ha (OpPMHpOBaHHe KOTOPBIX HarpaBieHa
MUCLIMIUIMHA, COPMHPOBAaHBI Ha YpPOBHE HE HIDKE «IIPEeBOCXOAHO», MPOJEeMOHCTPHUPOBaHbI
3HaHWs, YMEHUs, BJAJIeHUs 10 COOTBETCTBYIOIIMM KOMIIETEHI[USIM Ha YypPOBHE BHIIIe
TpeyCMOTPEHHOTO TIPOrpaMMOoit
OT/IMYHO Bce xommeTeHIMH (YacTM KOMIleTeHIMM), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUIAHA, COPMHUPOBAHBI Ha YPOBHE HE HIDKE «OTTMYHO».
3auTeHo 04YeHb XOPOIIIo Bce xkommeTeHIMM (YacTd KOMIIETEHIM), Ha (OPMHUpOBaHHWEe KOTOPLIX HarlpaBjeHa
IUCLMIUIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «O0UYeHb XOPOLIO»
XOpOI1110 Bce xommeTeHIMHM (YacTH KOMIlEeTeHIMH), Ha (OpMUpOBaHME KOTODbIX HarlpaBjeHa
MUCIUTUTAHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «XOPOIIIO».
yaoBjeTBopuTenb | Bce komreTeHIMM (YacTd KOMIlETeHIMM), Ha (OpMUpOBaHME KOTOPbIX HarlpaBjeHa
HO JUCLITUIAHA, C)OPMHPOBaHLI HAa YPOBHE He HIDKE «Y/|OBI€TBOPUTEILHO», IIPYU 3TOM XOTS OBI
0/IHa KOMITeTeHLUsI CPOPMUPOBAHA Ha YPOBHE «Y/IOBJIETBOPUTETHEHO»
HeyaoBierBopuTe | XO0Ts Obl OfHA KOMITETeHIMsi CQOPMHUPOBaHA Ha YPOBHE «HEY/IOB/IETBOPUTEILHOY.
JILHO
He 3aUTeHO
JI0X0 XoTs ObI 0[JHAa KOMITETeHI[Hst CHOPMUPOBAHA HA YPOBHE «IL/IOX0»




5.3 Tumnopblie KOHTPOJ/IbHbIE€ 3dadHHA HWJ/IH HHbIE€ MaTepHdJ/Ibl, H606X0}I[I/IMBIE AJIA OLl€éHKH
pe3y/ibTdaTOB OﬁquHl/lﬂ Ha HPOMe)KyTO‘-IHOﬁ dTTeCTdllU1 C YKd3dHUE€EM KPpHUTEpPpHEB HX
OIl€eHUBAHHUA:

5.3.1 TumnoBbie 3apaHusi (oleHOUYHOe CPeACTBO - KOHTpoO/IbHbIE BOMPOCHI) 1A OLEHKH
copmupoBanHocTH KomneTeHuu [1K-13

1. duHamuueckasi cucrema. Pa30Boe MPOCTPAHCTBO, M300paXkarolas TOUKa, pa3oBasi TPA€KTOPHSI.
OBOJIOLIMOHHBIE TPOLIeCCHI ¥ AUHAMUYeCKHe CUCTeMbl. Pa30BbIi IOPTPeT.

Matemarrueckoe u pusnueckoe MofenupoBanue. [1-teopema.

BeposiTHOCTHBIE MOZienU. PacripeiesieHre CKOpPOCTell MOJIeKyJI B rase (pacnpefiesieHue Makcsesia).
Pacnipesienenue Mosiekys ra3a B CUJI0BOM MoJie (pacrpesieneHue bonbivana).

TernioBoe pacivpeHue TeJl.

@ykryauun. CpeHeKBapaTUUHasi 1 OTHOCUTe/bHAs (IyKTyallyu.

JvHamMuyeckye CUCTeMBI C AUCKPeTHbIM BpeMeHeM. /luarpamma Jlamepes.

OKCIIOHeHLIMa/IbHbIe [poLecchl. IIprMepsl 3KCIIOHeHIMaIbHbIX TIPOL[eCCOB.

Lo NO A WD

Ypasuenue ®epxtonbcTa. [Iprmeps! 6M0/I0TMYeCKUX U COLUANIBHBIX 00BeKTOB. 3aziaua 06 3BOJIOIUN

yrcsia peid B BojoeMe B 3aBUCUMOCTH OT MHTEHCHMBHOCTH PHIOOIOBCTBA.

10.M30/mmpoBaHHble, 3aKpLIThIE OTKPbLIThIE TIpoLecchl. TepMoArHaMuuecKoe paBHOBecre. HepaBHOBecHoe
cocTosgHue. IIpeaMeT TepMOJMHAMMKY: KaccuuecKas, TMHelHas HeJTMHelHas TepMO/JMHaMUKa.

11.¥YpaBHeHue TeIJIONPOBOJAHOCTH.

12.BonHoBoe ypaBHeHHe BosHel. [1n0ckas rapmoHrueckas BoJHa.

13.IToTOK 3Hepruy rpu BOJHOBOM JBWXKeHUU Jlucniepcus. I'pynmnosast CKOpoCTb

14.Crosiyas BosiHa. BoiHOBOe pellieHye ypaBHeHUs TeI/IONPOBOJHOCTH.

15.ITpouecc Hamep3aHus Jbja HajJ BOJOM B 03epe.

16.CkopoCTb NPOZ0/ILHOM BOJIHBI B TOHKOM CTepyKHe, B THOKOM CTpyHe

17.CKOpOCTS 3ByKa B )KU/IKOCTSIX U rasax.

18.BosHbI Ha IOBEPXHOCTH BOJbI

19.06 umnynbce BOH NPH MPOJOIbHBIX KO/Ie0aHUSIX YIIPYTOro CTePyKHS

20.YpaBHeHus Makcsesuia. MarepuainbHble ypaBHeHUs.

21.CaoiicTBa ypaBHeHu1 MakcBe/ina.

22.D71eKTpOMarHuTHbIE BOJTHBI JHEPrus 3/1eKTPOMarHuTHOM BOJIHBL 110TOK sHeprum MMiynbsc
3/71eKTPOMarHUTHOU BOJIHBI.

23.PensTuBuCTCKas MeXxaHWKa AKCHOMa MHepI[MaIbHOW CUCTeMbI OTCUeTa.

24.Axcruoma JUHaMHUKHU.

25.TTpeo6pa3opanus JlopeHiia [TpUHIIMIT OTHOCUTEILHOCTH DMHINTeHHA « COKpallleHHe JIJIMHbI» 1
«3ame/jJieHH e BpeMeH!»

26.CnoxkeHue cKopocTeit IMny/ibC. SHeprus.

27.PensiTuBrCTCKas AMHaMMKa. Macca B Teopusix HeroToHa 1 DiiHITeliHa

28.YeTbIpexMepHOe MPOCTPAHCTBO-BpeMsI CrielianbHOM TeOpHUY OTHOCHUTENIBHOCTU A. DUHILTEHA
[Mapagokc 6/m3Her[0B. UeTblpeXMepHbIi BEKTOp SHepriuu-uMmynbca MaremMaTyeckie Mozienu
00beKTOB MUKpOMHpa KoprycKy/IsipHbIe CBOMCTBA CBeTa.

29.KoprnyckynsipHble cBoiicTBa cBeta. @oTosnekTpuueckuii 3ddext. doToH

30.Bosns! e Bpotins [eu-¢ysakuus. YpasHeHue HIpeavHrepa.

31.MaTemaTnyecKUii anmapaT KBaHTOBOM MeXaHUKH.

32.Maremarrueckasi MoJiesib 00beKkTa MUKpoMipa CTaTUCTHUeCKUH CMBIC/ QYHKLIMH KBAHTOBOTO
COCTOSTHUS .

33.CraiioHapHOe COCTOSIHHE KBAaHTOBOM crucTeMbl. CBOOOIHASI MUKPOUACTHIIA

34.MuKpoyacTUlia B MOTeHL[MabHOM siMe.

35.0TpakeHre 1 IPOXOsK/eHNe uepe3 MoTeHa/bHbIN Oapbep. TyHHebHbIN 3¢ heKT.



Kputepuu onjeHnBaHus (0LleHOYHOe CpeCTBO - KOHTPO/IbHbIE BOIIPOCHI)

OneHka Kpurepuu orjeHrBaHUs

NIPEeBOCXOHO YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM POTPAMMY TTOTOTOBKU

YpoBeHb 3HaHWH B 00beMe, COOTBETCTBYIOIEM TIPOTPaMMe TO/ITOTOBKH, 6e3

OT/IMYHO
[6)111510]0):4

YPOBBHI: 3HAHUH B O6’b€Me, COOTBETCTBYIOILEM ITPOr'PaAMME T1OATOTOBKH.

OueHb XOPOLLIO
ory1ieHo HeCKOJIbKO HeCyI[eCTBeHHBIX OLTHO0K

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOLEM TIPOrPaMMe TIOATOTOBKH.
XOpOILO
P IomyIiieHo HeCKObKO HerpyObIX OImrMO0K

Y0BJIETBOPUTENBHO MuHUMATBEHO OMYCTUMBIN YPOBeHb 3HaHUM. [IomyliiieHo MHOTO HerpyObix ommboK

Hey/IOBJIETBOPUTE/IBHO Y POBeHb 3HAHWI HIKe MUHHMa/IbHBIX TpeboBaHui. Vimenu MecTo rpy6ble OmIMOKu

OTCyTCTBI/Ie 3HAHUI T€OpeTNU4YeCKOoro mMmaTtepuasida. HeB03M0XKHOCTh OLIEHUTb

I1JI0XO0 v
TMOJIHOTY 3HAHWU BC/1€ACTBHE OTKA3a 06yqa}omeroc;1 OT OTBeTa

5.3.2 TumnoBble 3ajaHus (OLlEHOYHOEe CPeACTBO - 3ajauM) AJIA OIeHKH C(hOPMHPOBAHHOCTH
KommneTeHuu [TK-13



3amaua 1. Haiitu criekTp cOOCTBEHHBIX KoJae0aHHH BO3IYIIHOIO cToil0a B TpyOe MIHHOH d c
OTKPHITHIMH KOHITAMH.

3agaua 2. Mcnoms3ys ypaBHeHHs MakcBellla, IIOKa3aTh, YTO 3JeKTPOMAarHHTHasg BOIHA B
BaKyyMe IOIepevHa.

3agaua 3. DJIeKTpOMarHHTHAs BOJIHA JUTHHOH A MepeXOAHT H3 BaKyyMa B HEMarHHTHYIO Cpeqty C
HeKOTOPOii IHIIeKTPHIECKOH IPOHHIIAeMOCThIO £. HaliTH mpHpamieHne JTHHE BOIHEL

3agaua 4. Haiita paGoTy BEIXOJa ¢ IIOBEPXHOCTH HEKOTOPOIo MeTallla, eC/IH IPH NooYepeaHo
OCBEIleHHH ero 3JIeKTPOMarHHTHBIM H3IyueHHeM c JIHHaMH BOoaH 0.35 MM H 0.54 MKMm
MaKCHMalbHbIe CKOPOCTH ()OTO3IeKTPOHOB OTIHYAKTCA B 2 pa3a.

3agaua 5. OLEeHUTs HAHUMEHbIIIHe IIOIrpenHoOCTH, C KOTOPBIMH MOJKHO OIIpeeIHTE CKOPOCTH
3JIEKTPOHAa H IMMPOTOHA, JIOKAJTH30BAHHBIX B o01acTH pasMepoM 1 MKM.

3agava 6. YacTHIia MacChl m HaXOAHTCA B OXHOMEPHOH MPAMOYTOIBHOH MOTeHIHAIBHOH AMe C
OeCKOHeYHO BBICOKHMH CTeHKaMH. HaiiTH >Hepruio 4acTHIBI B CTallHOHAPHOM COCTOSIHHH,
OIMHCEIBaeMOM BOJHOBOH (yHKIHeli sin kx, rae k — 3agaHHas MOCTOSHHAS, X — PacCTOSHHE OT
OJIHOTI'O Kpas MBI

3agaua 7. IIpH KakoM 3HaYeHHH OTHOIIEHHA KHHeTHYeCKOH >HeprHH YacTHIBI K ee JHeprHH
MOKOs OTHOCHTEIbHASA MOTPENIHOCTh IPH pacuere ee CKOPOCTH MO HepPeIATHBHCTCKOH dopmyiie
He IpeBplaer 1%?

KpuTepuu onjeHuBaHus (0LleHOYHOE CPeCTBO - 3a/ja4uu)

OrjeHka KpuTepuu orieHuBaHUs

NIPeBOCXOHO YpoBeHb 3HaHUI B 00beMe, TIPEBBIILIAIOIIEM POTPAMMY TTOTOTOBKU

YpoBeHb 3HaHWH B 06bEMe, COOTBETCTBYIOIEM TIPOTPaMMe TO/ITOTOBKH, 6e3

OT/IMYHO
[6)111510]0):4

YpoBeHb 3HaHW B 06bEMe, COOTBETCTBYIOLEM TIPOTPaMMe MO/ OTOBKH.
OueHb XOpOLLO
[ony1eHo HeCKO/IBKO HeCyIIleCTBeHHBIX OLIMO0K

YpoBeHb 3HaHUIA B 00beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
XOpOILO
P HormylieHo HeCKOBbKO HerpyObIxX ommboK

YA0BIETBOPUTENBHO MMHUMAaJBEHO [JOTTYCTUMBIN YPOBeHb 3HaHUM. []OMyIeHO MHOTO HEerpyObIX OIIMO0K

HEYJOB/IETBOPUTENBHO | YPOBEHb 3HAaHWW HI)Ke MUHUMA/bHBIX TpeOoBaHui. iMenu MecTo rpyObie OmmMOKH

OTCyTCTBHE 3HaHUM TEOPETUUECKOT0 MaTepraa. HeBo3MOXKHOCTh OI|eHUTh

I1JI0XO0 o
TMMOJ/IHOTY 3HAHHWHU BC/1€JCTBHE OTKA3d OGy‘—IElI-OH.IeFOCH OT OTBETa




6. YueGHO-MeTOfMUeCKOe M HH(OPMaLMOHHOE o00ecrieyeHHe JUCIMILTHHBI (MO/y/151)

OcHoBHasi TUTeparypa:

1. Hetimapk FOpwuii McaakoBuu. MareMaTriueckre MOZIe/id B €CTeCTBO3HAHUN U TEXHUKe : yuel. Jis
CTYJ€HTOB BY30B, 00yuaroluxcs 1o HarpaBiaeHuto 510200 "TIpuknagHas MaTeMaTvka v MHGOpMaTHKa'"
u crietpaabHoCcTH 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 5k3.

[ononHuTebHAs TUTEpaTypa:

1. FOpoBuu Buktop Mocudosuu. MaTtemaTrnueckre MOZie/id eCTeCTBEHHBIX Hayk : yueb. mocobue. -

CII6. ; M. ; KpacHopap : JlaHsb, 2011. - 336 c. : wi. - (Yue6HuKH A1 By30B. CrieljuaibHast TMTepaTypa). -
ISBN 978-5-8114-1118-4: 678.42., 2 3K3.

2. Bnexman Unbst V3panneBuu. MexaHrKa U MpUK/IaZHas MaTeMaTHKa : JIorrka i 0co06eHHOCTH TIPUKJI.
MaTeMaTHKHU. - 2-e U3f., UCTp. u gor. - M. : Hayka, 1990. - 356 c. : wi. - ISBN 5-02-014002-3 : 5.50., 2
3K3.

3. Anummenko B. C. 3HaKOMCTBO C HeJTMHEMHOMN AMHAMUKOM : JIEKIIMM COPOBCKOT0 Tipodeccopa : yueb.
rocobue. - M. ; V>keBck : IHCTUTYT KOMITbIOTEPHBIX HcciefoBanuid, 2002. - 144 c. - ISBN 5-93972-116-
8:88.30., 1 9ks3.

[TporpammHoOe obecrieueHrie U VIHTepHET-peCcypChl (B COOTBETCTBUU C COJIePXKaHUEM AVCIUTUIAHBI):

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 06pa3oBaTe/bHbIN KypHasI. DJIeKTPOHHBIN )KypHas1. PeXkuM J0CTyTia K CTaThsiM:
www.issep.rssi.ru/cgi-bin/rubr.pl

7. MarTepHua/IbHO-TeXHHYeCKoe ofecreyeHue JUCLUIIMHBI (MOY /1)

YueOHble ayUTOPUM [i/isI TIPOBeJIeHHsI yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOU
MIPOrpaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHUEM (IIPOEKTOP, 3KpaH), TeXHUUEeCKUMH
cpeAcTBaMU 00yYeHHs, KOMITbIOTepaMH, CIel[MaTM3upOBaHHBIM 000py/10BaHHeM: TIPOEKTOP, KpaH

[TomerrieHus: A1 CAaMOCTOSITENTBHOM pabOThl 00YYAKOIIUXCSl OCHAIleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOJKHOCTBIO TMOAK/IIOUeHUss K cetu "VIHTepHeT" M obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
WHOPMAaLIMOHHO-00pa30BaTeIbHYI0 Cpely.

[lporpamMa coctaBneHa B cooTBeTcTBHUM C TpeboBanussmMu OC HHIY 1o HarpaB/ieHHIO
nogrotoBku/crieraabHOCTH 01.03.02 - TIpuknagHas MaTeMaTHKa U MHGOpPMaTHKa.

Astop(b1): HoBukoB Banepuii BssueciaBoBuy, JOKTOp (PM3MKO-MaTeMaTUUeCKHX HayK, JOLEHT
®eBpasnbckux JIro60Bb HuKoaeBHa, KaH[uAaT GU3MKO-MaTeMaTHUeCKHUX HayK.



3aBepyromuii Kadepoii: IrymHoB Jleonu; AnekcaHjpoBUY, JOKTOP (PU3MKO-MaTeMaTHUYeCKUX Hayk.

ITporpamma of06peHa Ha 3acelaHUU MeTouuecKou komuccuu ot 02.12.2024, ipotokon Ne 5.
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