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| Typuwes C.1O. /
15.06.2022 r.

PABOYASA MPOrPAMMA YYEBEHON OUCLUMNNUHDI
B1.0.19 MonekynsipHaa dou3unka

1. Koa u HaumMeHoBaHMe HanpasneHus nogrotrosku/cneunanbHocTn: 03.03.02 Punsumka

2. Npocdunb nogroroBku/cneunanusauma: _dusunka TBEPAOro Tena; Pramka nasepHbIX U
CcneKTpanbHbIX TEXHONOINK; AgepHasa n meguumnHckas dpusmnka

3. KBanudukauma BbinyckHukKa: _6Gakanaep

4. dopma oby4yeHUA: o4Has

5. Kachepgpa, oTBevatowasn 3a peanmsauymio gucumnnuibl: 0801 kadegpa obuien punsmnku
CocTtaBuTenu nporpammbi:

MepembgaHuH Anekcen BacunbeBud, JOKTOp dU3NKO-MaTeEMaTUYECKUX HaVK

7. PekomeHpgoBaHa: Hay4yHo-meTogmndecknm coBeToM ddmn3nyeckoro dpakynerera,
npoTokon Ne 6 o1 26.06.2022 r.

8. YuebHbIn roa:_2022/2023 CemecTtp(bl)/TpumecTp(bl): 2



9. Llenn n 3apayum y4e6HON ANCLUUNIIUHDBI

Llenamu ocgoeHuss y4ebHoU QucuuniuHbl S6/SHMCs:

Llenamun ocBoeHuns y4ebHOM ANCUUNIINHBI ABASIOTCS:

e cdopmupoBaTh Y CTYOEHTOB HaY4HYK KapTUHY MMpa WU OaTb MM OCHOBHbIE MOHATUS O
Hay4YHOM MEeTOAEe NO3HAHUS;

e MPVBUTb NPEACTaBMEHNSA O MONEKYNSApPHON hm3nke — pasgene obLien pusnkn, nlyvaroen
dusnyeckme ABneHns U 3akoHbl, 0OYCrOBEHHblIE aTOMapHO-KOPMYCKYNAPHBIM CTPOEHMEM
BellecTBa Ha OCHOBe npocTenwmnx abCTpakTHbIX Mogenen C UCNonb30BaHNEM
MaTeMaTM4yecKkoro annapara;

® UN3M0XUTb CTyAEeHTaM KITaCCUYECKY0 TEOPUIO MOMNEKYIIAPHON (PU3NKN U TEPMOANHAMUKMN.

3agayv QUCUUNIIHGI:

e 00Yy4nTb CTYQEHTOB OCHOBHbLIM MOHATUAM, 3aKOHaM U METOL4aM MOJIEKYIIAPHON (hU3NKKM B
06bEMe, 4OCTaTOMHOM ANS U3yYeHUs PU3NYECKUX ANCLMNIIMH HA COBPEMEHHOM Hay4yHOM
YPOBHE;

e pPa3BUTb HaBbIKN (PU3NYECKOTO MbILLNEHNS;

e cdopMMpoBaTb Yy CTYAEHTOB HaBbIKN PeLUEHMS TUNOBLIX 3a4a4 MOMEKYNAPHON Pr3nKKM 1
TEPMOANHAMMUKN;

e Hay4nTb CTYOEHTOB 3P(PEKTMBHO MCNOMb30BaTb OCHOBHbLIE NPEACTABIEHNS MOMEKYSPHOM
U3NKM NPU N3yYeHUN apYrmx PU3NYECKNX OUCLUMNIINH.

10. MecTo yyeb6HOM AncUUNUHLI B cTpyKType OOI:

OvcumnnuHa «MonekynapHas duanka» OTHOCUTCS K aucumnnmHam 6asoBon 4vactu uukna b1
OCHOBHOW ObpasoBaTenbHON nporpamMmmMbl Nogrotosku GakanasposB no HanpasneHuto 03.03.02
«®usumkar. [Ins ocsoeHuns gucuunnumHbl «MonekynsapHasa pusnkay HeobxoanMbl 3HAHUS, YMEHUS
N KOMMNETEHLUMMU, NOSTlyYeHHblE B XO4e W3yYeHus criegyrowmx aumcumnnuH: «MaTtematmndeckui
aHanuay», «AHanuTunyeckas reoMeTpus U NMHenHasa anrebpa» OCHOBHOW NpodheccrMoHarnbHOM
obpasoBaTtenibHOM NporpamMmmbl NOArOTOBKM BakanaBpoB no HanpasneHuto 03.03.02 «dPusnkayr.
B pesynbTate npoXoXaeHwsa OaHHOW OMCUUNIIMHBI 0byyarowmincs OOMKEH npuobpecTm
3HaHUA, YMEHUs, HaBblkM obLienpodeccnoHanbHbIX ¥ NPOMEeCCUOHANbHbIX KOMMETEHLMN,
HeobxoanmblIx s obecneyvenns Tpygosbix pyHkunn A/01.5 «OcywecTeneHne nposeaeHus pabot
no obpaboTke 1 aHann3y Hay4YHO-TEXHMYECKON MH(pOpMaLUKN 1 pe3ynbTaToB UCCNeaoBaHun» U
A/02.5 «OcyuwecTBneHme BbINOSIHEHUS 3KCNEPUMEHTOB W  OMopMMeHNa pesynbTaToB
nuccrnegoBaHnn n paspaboTok» npodeccnoHanbHoro ctaHgapta 40.011 «Cneumnanuct no
Hay4HO-UccnegoBaTenNbCKMM U ONbITHO-KOHCTPYKTOPCKMM paspaboTkamy.

[aHHaa aucumnnuHa sBnsieTca npeawecTsylowen ona obuwenpodeccnoHanbHbiX U
npodeccuoHanbHbIX ANCUMMINH, TakUX Kak « TeopeTuyeckad MexaHuka U MexaHuKa CrioLHbIX
cpea», «Actpodumsukay, «DPuU3MKa KOHAEHCMPOBAHHOIO COCTOSHUS», «MonekynspHas
cnekTpockonusi», « Kpuctannodusmnka u Kpuctannorpadusy», «OnTudeckass CneKTpocKonus
TBEPAOro Tena». 3HaHus, NonyvYeHHbIe NPy OCBOEHUN aucumnnnuHbl «MonekynspHas dousmka,
HeobXoauMbl NPU MPOXOXKAEHUN NPOU3BOACTBEHHbLIX MPaAKTUK U BbINONIHEHMM BakanaBpCKoOn
BbIMYCKHOWN KBanMdMKaLuMoHHON paboTbl No oumsmke.

11. MNMnaHupyemble pe3ynbTaTbl 00y4YeHUA Mo AucuUniMHe/mMoAayno (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHUpyeMbiMU pe3ynbTaTamMuM OCBOEHMsI oGpa3oBaTenibHOM
nporpamMmbl (KOMNETEHUUAMU) U MHAUKATOPaMM UX AOCTUXKEHUA:

Kog HaseaHue Koga(bl) WHankaTop(bl) lMnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMMNEeTEHL MM
Or1K- | CnocobeH npumeHsTe | OlMK-1.4 Pewaet TvnoBbie CTyOeHT JOIDKEH:
1 6a30Bble 3HaHUsA B 3ajauv ¢ yyétom 3HaTb MeTOoAbl PELUEHUs TUMOBbLIX PUINYECKMX
obnactn ¢usnko- OCHOBHbIX MOHATUIA 1 3ajay aHanusa TepMoaAnHaMMYEeCcKUX CUCTEM;
MaTeMaTUYeCKuX U 06LmMX




(Mnn) ecTecTBeHHbIX

Hayk B cchepe cBoein

npodeccnoHanbHoOM
LeAaTeNbHOCTY;

3aKOHOMepHoCTeN,
CchOpMyIMPOBaHHbIX B
pamkax 6a30Bbix
ANCUMNIUH
€CTEeCTBEHHbIX HayK
(Npexxae Bcero xmummu,
6uonorum, akonorum,
HayK 0 3eMmsie un
YenoBekKe)

yMeTb  BblOMpaTb  onTuMarbHble  CMOCOObI
peLleHns 3agay TEPMOOUHaMUKN n
MOMEKYNAPHOMN dm3mkuy, oLeHunBaTb

aAeKBaTHOCTb HaWOEHHOro peLleHus:;
BNnageTb MeTodaMu MOCTPOEHUA PU3NYECKON
MOZEeNM UccnegyemMoro siBneHus.

OlMK-1.5 | Ymeet ncnonb3osatb | CTyOEeHT JOJIKEH:
3HaHWA OCHOBHbIX 3HaTb OCHOBHbIE TMOMOXEHUS TEePMOOUHAMUKN:
3aKOHOB NoHATME O TemnepaType W TeMnepaTypHbIX
€CTECTBEHHOHAY4YHbIX | jj)kanax, MNOHATME O TepMOAMHAMUYECKOM
AMCLMIVIMHEB | pagHoBECMM M Mpoueccax  pPaBHOBECHOWA
MPOpeccMoHanbHol | repvoauHamMuky, nepeoe M BTOpoe Hauana
AEATENBHOCTH TEepMOAMHAMUKK,  MOHATME 06  SHTPOMUK;
3NeMeHTapHYo KMHETUYECKYHO Teopuio
moeanbHOro rasa W sIBMEHUA  nepeHoca,
pacnpegeneHna Makcsenna u  bonbumaHa,
CBOWCTBA >XKMOKOCTENM U pacTBOPOB, MOHATME O
¢a3oBbIX Nepexonax;
YMETb: MPUMEHSITb 3aKOHbl TEPMOOUHAMUKN U
MOJEKYNAPHO-KMHETUYECKON Teopumn ans
aHanusa SsBNEHWA npupoabl N TEXHUYECKUX
MpoLleccoB, co3daBaTb 3MEMEHTapHble MoOenu
MaKpocucTeM (ras3oB, XXMOKOCTEN 1N TBEPAbIX Ten)
M NpoBOAMTbL COOTBETCTBYHOLIME OLIEHOMYHbIE
PacyéThl;
BnageTb: MeTodaMy MOCTPOEHUS  MPOCTbIX
MaTemMaTU4eCKmX Moaenemn MaKpOCuHCTEM,
MeTodaMM KadyeCTBEHHOro aHanusa TennoBbIX
ABNEHUN
OriK-1.6 BnapeeT HaBblkaMu CTyOeHT JOIDKEH:
UCrOoNb30BaHMA 3HaTb: OCHOBHblE MPUHLMMbI  COBPEMEHHbIX
3HaHUI 0 MeToaax MEeToAO0B  UccredoBaHUA  MaKpOCUCTEeM  Kak
ncenefoBanns, KIacCUYECKUX MHOIMOYaCTUYHBLIX CUCTEM, WX
COBPEMEHHBIX [OCTOVHCTBA, HEJOCTaTKN U OrpaHnNYeHns:;
KOHUENuMAXx, yMeTb: OCYLLECTBNATL  MOUCK  Hay4HO
AOCTVDKEHMAX 1 nHcbopMaLMK, OLieHUBATL €& JOCTOBEPHOCTb;
OrpaHntenmax BNageTb: TEXHONOIMAMM  MOMCKA  Hay4YHOM
€CTECTBEHHbIX HayK MH(pOpMaLI,VIVI
npu peLeHnn
NpakTUYeCKMx 3adad,
CTPYKTYpPUPOBaHWs!
€CTECTBEHHO-Hay4HOW
nHdopmauum
OrlK- | CnocobeH nposoants | OlK-2.1 Bebibupaet n CTyOeHT JOIKeH:

2 Hay4Hble UCMONb3yeT 3HaTb MeToAbl M3MEPEeHUNn TepMmoauHaAMUYECKNX
nccnenoBaHus COOTBETCTBYIOLLME BEINMMYMH, TakKuX Kak TemnepaTtypa, OaBreHue,
usnuecknx pecypcbl, TEN0EMKOCTb; MeToabl ncecneagoBaHust

06bEKTOB, CUCTEM 1 COBPEMEHHbIE NOBEPXHOCTHOIO HaTSKEHUS XXUOKOCTU;
NpOLIeCCoB, METOANKN 1 yMETb: MPOBOAUTL  WU3MEPEHUs  yKasaHHbIX
obpabartbiBath 1 obopyRoBaHME AN | Benuupy ¢ nomowbl  NABopaTOpHOrO

npeacTaBnsTh npoBeaeHust 06OpYAOBAHUS;
3KcnepmmeHTa.anb|e SKCNEPUMEHTAIHBIX BrafeTb: HaBblkaMy NpoBedeHus uanyeckoro
AaHHblE, nccnegoBaHn U
M3MEpEHMil 3KCnepuMeHTa, HaBblKaMK paboThbl c
COBpPEMEHHbIM NTabopaTopHbIM 000pPYAOBaHNEM
OllK-2.2 ObpabaTbiBaeT u CTyOeHT JONKeH:

npeacrasnseT
MOMyYeHHble
3KCMEPUMEHTaSIbHbIE
JaHHble ans
nosyyeHus

3HaTb ANeMEeHTapHYI0 TEOPUIO U3MEPEHUN;
yMeTb BbISBMSATb  WMCTOYHWKM  MOrpeLuHocTen
M3MepeHnin, Bblbnpatb onTMMarnbHble Cnocobbl
N3MEPEHUN;




060CHOBaHHbIX BNageTb  MEeTodaMu  OLEHKU BENNYMH
BbIBOAOB MorpeLLHoCcTEN N3MepEHNI, mMeTogamu
HarnsgHoro npeacTaBneHus pe3ynbTaToB

n3mepeHunm

12. O6beM AUCLUUNIUHBbI B 3a4€THbIX eAnHMUax/Jac. (e coomeemcmauu ¢ y4ebHbim nnaHom) — 6/216

Popma NpoOMEXYTOHYHON aTTecTaLlmm 3a4€T/aK3aMeH

13. TpynoémkocTh 10 BHAaM yueOHOH padoThl

TpygoémkocTb
Bupg yyebHow paboTbl Bcero Mo cemecTpam
2-0 cemecTp
AyOouTOpHbIE 3aHATUSA 150 150
nekymm 48 48
B TOM YUChIE: npakTn4eckune 34 34
nabopaTtopHble 68 68
CamocTosTenbHas paborta 30 30
B TOM YMncne: KypcoBas pabora (npoekT) - —
dopma NpoMeEXyTO4YHON aTTecTaumm 36 36
(3k3ameH —  4ac.)
UToro: 216 216

13.1. Conep:xkanue AUCHUNINHBI

Peanusauns
pasgena
ONCUUNINH
Ne HaumeHoBaHwue pasgena bl C
CogepxaHue pasgena AMCUUNIUHBI
n/n ONCUMNIUHBI MOMOLLIbHO
OHIamnH-
Kypca,
QYMK*
1. Nekuun
1.1 | OcHoBbl TEPMOANHAMMKN 1. MNpeameT n 3agayvm Kypca MonekynsapHom usnku. Kypc obuien
AKCMOMBbI TEPMOANHAMUKMU. bunsmku -
2. TepmoanHammnyeckme npouecchl, pabota. NepBoe Monekynsap
Ha4yano TepMOAVMHAMMKM. Haga dur3mka
3. TennoémkocTb. MNMonuTponuyeckme npouecchl. TeyeHne | (edu.vsu.ru)
rasa, CKOpoCTb 3BYyKa B rase.
4. Btopoe Ha4ano TepmoauHamukn. Teopema KapHo,
TepMoAMHaMMyeckas LwKana Temnepartyp. SHTponus u
HepaBeHCcTBO Knayauyca.
5. MeTtog unknoB. TepmoagnHaMmmnyeckme noTeHLmansbl,
CcooTHoLleHua Makcsenna.
1.2 | OcHOBbI CTAaTUCTMUYECKOM

MeXaHUKU

6. CTaTucTnyeckoe onncaHme CUCTEM MHOMMX YacTu,
OCHOBHblE NOHATUSA Teopun BepOHTHOCTeI;L

7. KnHetn4yeckasa Teopua ngearnbHOro rasa.
Knaccuueckas Teopusa TENNOEMKOCTU.

8. Pacnpep,eneHMﬂ Makceenna no CKOPOCTAM.
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9. PacnpegeneHune bonbumaHa. bBapomeTtpuyeckas
dopmyna, atmocdepbl NaHeT.

10. CtaTncTnyeckuin cMbICi BTOPOro Havana
TepMoanHaMukm 1 aHTponua. dopmyna bonsbumaHa ans
SHTpONUM.

Konnoksuym 1.

1.3

ABneHnst nepeHoca

11. CTonkHOBEHUSA MOnekyrn, AnuHa cBoboaHOro
npobGera.

12. flBneHusa nepeHoca: anddysms, BA3KOCTb,
TennonpoBOAHOCTb.

13. YnbTpapaspexXeHHble rasbl 1 BakyyMm.

14

CocTosiHMSA BellecTBa

14. PeanbHble rasbl. Mogenbs rasa BaH aep Baanbca.
15. N3oTepmebl rasa BaH gep Baanbca, npasuna
Makceenna.

16. >KngkocTtu, NnoBepXHOCTHbIE ABMNEHUS.

17. KanunnsipHble siBneHuns, oopmyna Jlannaca.

18. XXugkme kpuctannel. TBépgble Tena.

15

da3soBble NnpeBpaLleHns

19. ®asbl BewecTBa. Pa3oBble nepexodbl 1-ro n 2-ro
poaa. lnarpaMmbl cocTosiHuA. YpaBHeHne KnanenpoHa-
Knayawnyca.

20. HacbliweHHbin nap. KnuneHne, TpoviHbie TOYKN.

21. MeTtactabunbHble COCTOSHUS. YCNoOBME paBHOBECUS

das.

1.6

PacTBopbl, cmecu

22. PactBopbl, knaccudukalms pacTBOpOB.
23. Ocmoc. KonnonagHble cuctembl.
24. Onarpammbl COCTOSIHUSA BUHAPHBLIX CMECEN.

2. NpakTn4yeckme 3aHATUA

2.1

TepmoanHamuka

1. MNMpouecchbl ¢ ngeanbHbIM ra3oMm.

2. YpaBHeHMe COCTOSAHUA naeanbHoro rasa. 3akoH
[JanbToHa.

3. TennoémkocTb.

4. Kpyrosble npoLeccsl.

5. QHTponus

Kypc obuien
burankm -

Monekynsp
Has dusmnka

2.2

MonekynsipHO-KMHeTuYeckas
Teopusi

6. KuHeTnyeckasa mogernbs ngeansHoro rasa.
7. PacnpepgeneHua Makcsenna.
8. PacnpegeneHve bonbumaHa, 6apomeTtpuyeckas

dopmyra.

2.3

ABneHusa nepeHoca

9. CTONKHOBEHMS MOSEKyn B rase.
10. BAskocTb.
11. TennonpoBOAHOCTb.

2.4

CocTosiHMS BellecTBa

12. MNpouecchl ¢ razom BaH gep Baanbca

13. BHYTpeHHSAs aHeprusa u aHTponus rasa Ban gep
Baanbca

14. [NoBEPXHOCTHOE HaTSKEHME

2.5

dasoBble NpeBpaLleHns

15. MNMpouecchbl ¢ HAaCbILWLEHHbIM NapoM
16. TennoTbl NNaBneHusi, napoobpa3oBaHns

2.6

PacTtBopbl

17. Ocmoc, ocMOTUYecKoe AaBreHue.

3. llaGopaTopHble 3aHATUSA

3.1.

BeogHoe 3aHAaTHE.

MpaBuna TexHukn 6e30nacHOCTM NPW BbINOMHEHUN
nabopaTopHbIX paboT No MONeKyNApHon usmke

Kypc obuien
bunsmkm -

Monekynsap
Hasg dusuka

3.2

JTabopaTtopHasa paboTta 1

I/lsyqume 3adKOHa HOpMalibHOro pacnpegeneHusa

3.3.

JlabopaTtopHasa pabora 2

BpoyHOBCKOE ABWXEHME B XWAKOCTM

3.4

JTabopaTtopHasa paboTta 3

Onpepenenve cpegHen AnvHbl npobera Monekyn
BO3ayxa

3.5

JTabopaTtopHasa pabora 4

M3yyeHune 3aBMCUMOCTU KO3(pprLINEHTa BA3KOCTU
OT Temnepatypbl Ha Bucko3nmeTpe OcTBanbia

3.6

JTabopaTtopHasa paboTta 5

OnpepaeneHue koadduumeHTa

BHYTPeHHero TpeHns metonom CTokca
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3.7 | NabopatopHas pabota6 | OnpeneneHne koaddULMEHTA BHYTPEHHErO
TPEHWNSAPOTALMOHHOTO BUCKO3MMETpPA

3.8 | JlabopaTopHas pabota 7 OnpeneneHne OTHOLLEHWUI TENNOEMKOCTEel ra3os
metogom Knemana u [desopma

3.9 | llabopatopHas pabota 8 OnpepneneHve KoaduLMEHTa NOBEPXHOCTHOIO
HaTSHXKEHWNS METOAOM KOMMEHCALMM Pa3HOCTH
JaBreHnn

3.10 | NlabopatopHas pa6ota9 | OnpeaeneHne KO3 MULIMEHTA NOBEPXHOCTHOMO
HaTSHKEHUA XWOKOCTEN MO MeTody OTpbiBa KoMbLa

3.11 | JlaBopatopHas pabota 10 | N3yyeHune 3aBncumMocTu koacpduumneHta
NMOBEPXHOCTHOrOHATSPKEHNS OT TeMNnepaTypbl
metogom KaHTtopa-Pebungepa

3.12 | JlabopaTtopHas pabota 11 | OnpegeneHne koapdmumeHTa 06bEMHOIO
pacLUNPEHUSKUAKOCTEN

13.2. Tembl (pas,qenbl) JUCLIUIUIMHBL U BUJIbI 3aHATHIA

Buabl 3aHATUIN (KONTMYECTBO YacoB)
Ne HavmeHoBaHue Tembl
CamocTtosaTenbHas
n/n | (pasgena) avcumnnuHbl | Jlekumm MpakTnyeckme | JlabopaTtopHble paboTa Bcero
1 OcHoBbI TEPMOANHAMUKN 10 10 10 5 35
5 OCHOBbI CTaTUCTUYECKOW 10 6 10 5 31
MEXaHWKM
3 fBneHus nepeHoca 6 6 16 4 32
4 CocTosiHMA BellecTBa 10 6 16 4 36
5 dazoBble NpeBpaLleHus 6 4 0 4 14
6 PacTtBopbl, cmecun 6 2 0 4 12
7 KonebaHus 1 3Byk 0 0 16 4 20
UToro: 48 34 68 30 180

14. MeToan4yeckue yKkasaH1MA Ans ooy4aroLWMXCcA No OCBOEHUIO AUCLUMIIUHDbI:

PaboTta c KoHcnekTaMu nekuumn, YTeHne nutepaTypbl MO NpeaMeTy; pelleHne 3agad no Kypcy;
BbIMNOSNIHEHNE U oOhopmneHne nabopaTopHbIX paboT B TeyeHwe cemecTpa; MnocTerneHHoe
OCBOEHME MaTeMaTUYeCKUX NakeToB (Hanpumep, Maxima v ap.).
CamocTosaTenbHas paboTa CTYAEHTOB B TEYEHME CEMECTPA BKIKOYaeT cnegyoLme
dopMbl paboTbl U BUObI KOHTPOIS:
e MOAOrOTOBKA K MPAKTUYECKUM 3aHATUSAM;
npu NOAroToBKE K MPaKTUYECKMM 3aHATUAM Heobxoammo npopabotaTb TeopeTudeckune
BOMPOCHl 3aHATUSA C UCMOSIb30BaHMEM MaTepuana NekuMn U pekoMeHLyemMon nuTepatypbl,
nogpobHo pasobpaTb MNpuUMeEpbl peleHus 3agad, pasobpaHHbIX Ha NeKumsax, BbIMNOMHUTL
AoMallHWe 3a4aHus No JaHHOW TEME;
e MOArOTOBKA K KOMNNOKBUYMY NO JIEKLUMOHHOMY KYPCY;
npu nNOLrOTOBKE K KOMSIOKBUYMY MO FNEKUMOHHOMY Kypcy Heobxogumo npopaboTtatb
TeopeTnyeckne BOMNPOCbI AAHHOMO MOAYNA C  WCMNOSb30BaHMEM MaTtepuana nekumn wu
pekoMeHOyeMON nuTepaTtypbl, NOAPOOHO pa3obpaTb NpuUMepbl, pas3obpaHHble Ha nekuusx,
BbINOJSTHUTbL JOMALUHWE 3a4aHNs MO JaHHOMY MOAYSO;
lMokasaTtenem ycnewHon Tekywien paboTbl CTygeHTa 4BNSeTCs exeHeaeribHoe
BbINOSIHEHWE  3aaHuMM  Ha  NpakTudeckux  3aHatusax. Metogudeckoe  obecneveHue
CaMOCTOATENBHOM PaboTbl CTYAEHTOB MO KypCy BKIIOYaET:
e KOHCMNEKT NneKuun;

e OCHOBHYIO NUTEpATypy;




15. lepeyeHb OCHOBHOM U [AOMNONHUTENILHOW nUTepaTtyphbl,

AONONHUTENbHYO NUTEpPAaTypy;
y4yebHo-meTOoaMYECKOE obecneyeHme Ans camoCcToAaTeNbHON paboThbl.

pecypcoB WHTEpHeT,

HeobXxoauMbIX AN OCBOEHUA AUCLUNIINHDI

a) OCHOBHad nuteparypa:

Ne n/n NcTOYHMK
CuByxuH, AMuTpun Bacunbesny. O6Lwmin kypc unsmnkm : yaebHoe nocobue and ctya. us. cneunanbHOCTEN By30B :
1 B 5 1./ A.B.CuByxvH .— M. : duamatnut. T. 2: TepmoanMHamMumka 1 monekynapHasa dpusvka .— M3a. 5-e, uenp. —
2014 .— 543 c. : un. — NmeH. ykas., npeaM. ykas. : ¢.529-537 .— ISBN 5-9221-0601-5.
lMapwakos, AnekcaHdp Hukonaesuy. dPn3mka B KIO4eBbIX 3agadvax. Tennosble ABNEHNS U MonekynsapHas husuka :
2 [yu4ebHoe nocobue] / A.H. Mapwakos .— JonronpyaHsii : Msgatenbckmun Jom "MHtennekt", 2018 .— 223, [1] c. :
un. — bubnuorp. B koHUe kH. — ISBN 978-5-91559-243-7.

6) pononHuTenbHasa nuTepartypa:

Ne n/n

McTOYHMK

3

Uponos, Urops EBrennesuy. Pusnka makpocmctem. OCHOBHbIE 3aKOHbI : [ydebHOe nocobue ans By3os] /
W. E. Upogos .— 3-e u3g., ctep. — M. : BUHOM. JlabopaTtopus 3HaHui, 2006 .— 207 c.

CaBenbeB, Uropb Bnagummnposuy. Kypc obuien dumsukn : yyebHoe nocobue Ansa CTyd. By30B, OOy4. MO TEXH.
(550000) n TexHon. (650000) Hanpaenenusm : B 3 T./ .B. CaBenbes .— N3a. 4-e, ctep. — CI16. : JlaHb, 2005- .—
ISBN 5-8114-0629-0.

T.1: MexaHuka. MonekynspHas ¢usuka .— 2005 .— 432 c. : un .— (Knaccuueckasi yuebHasi numepamypa rno
¢usuke / pedcos.: XX.UN. Angbepos (nped.) [u dp.]) (Y4ebHuku Onsi 8y308. CrieyuarnbHas numepamypa) .— [llaparn.
mum. 5. aHen. — [pedm. yka3.: 429-432 .— ISBN 5-8114-0630-4.

denHmaH, P. ®eiHmaHoBCkMe nekumm no gusmke : B 9 Bein. : Mep. ¢ aHrn. / P. ®enHman, P. JleiiToH, M. CaHac ;
Mopa pen. A.A. CmopoaunHckoro .— M. : Qautopuan YPCC, 2004- .— ISBN 5-354-00698-8.

[Bebin. 4]: Kunemuka. Tennoma. 38yk / ep. ¢ aHen. A.B. Egppemosa u [0p.] .— 4- e u3d., ucnpasneHHoe .—
2004 .— 259,[1] c. : un. — (MonHbil kypc obuwieli gpusuku) .— ISBN 5-354-00702-X

KukouH, Abpam KoHcTaHTnHOBUY. MonekynspHas du3anka : [ysebHoe nocobue ans ctya. By30B, 0byyaroLmxcs no
du3., TexH. U Nea. HanpaeneHuam u cneumansHocTam] / A.K. Kukoun, U.K. KnkonH .— U3g. 4-e, ctep. — CIM6. ; M.
; KpacHopap : INaHb, 2008 .— 480 c. : un .— (Knaccunyeckasi ydebHas nutepatypa no dwmsuke / peacos.: XK.W.
Andepos (npeg.) [1 ap.]) (Y4ebHuku ansa By3os. CneuunanbHasa nutepatypa) .— lMapan. ut. n. avrn. — lMpeam.
ykas.: c.479-480 .— ISBN 978-5-8114-0737-8.

MaTtBeeB, Anekcen Hukonaesudy. MonekynspHas dwmsuka : yyebHoe nocobue / A.H. MaTtBees .— M3pa. 4-e, cTep.
— CI16. [v ap.] : NaHb, 2010 .— 364 c. : un. — (YuebHukm ang By3os. CrneunansHas nutepartypa) (Knaccuyeckas
yyebHasa nuTtepaTtypa no dmawnke / pea. coset : XK.N.Andepos (npea.) [v ap.]) (Jlyywme knaccnyeckne y4ebHnku)

.— lMapan. Tut. n. aHrn. — lMNpegM. ykas.: ¢.358-360 .— ISBN 978-5-8114-1007-1.

B) MHG)OPMaLMOHHbIE 3N1eKTPOHHO-06pa3oBaTerbHble pecypchl (OuUManbHbIe Pecypchl UHTepHET)*:

Ne n/n Pecypc
1 OnekTpoHHas bubnuoTteka BIY https://lib.vsu.ru
2 OneKTpOHHbIV yHuBepcuTeT BIY https://edu.vsu.ru

16. lMepeyeHb Yy4eOHO-MeTOOMYECKOro obecnevyeHusi AnNsi CaMOCTOSITeNIbHOW PaGoTbi
(y4yebHO-Memodu4yeckue pekomeHOayuu, nocobus, 3a0aYyHUKU, Memoou4ecKue yKa3aHusl
Mo 6bINOJ/IHeHUI NMPaKMuU4YecKux (KOHMPOJsIbHbLIX), Kypcoebix pabom u dp.)

Ne n/n M CTOYHMK

1 Wpopos., Uropb EBreHbeBny. 3agaym no obuien dumsmke : ydebHoe nocobue ans sysos / U. E. Npogos
.— 6-e n3ga., ctep. — M. : BUHOM.JlabopaTopus 3HaHun, 2006 .— 431 ¢
Kpbinoseukun, Anekcangp Abpamosuy. 3agaum no cpusmke : yuebHoe nocobue ans By3os / A.A.

2 Kpbinoseukuin ; BopoHex. roc. yH-T .— BopoHex : JIOIN BI'Y, 2006-. Y. 3: MonekynspHaa dun3uka u
TepmoguHamuka .— 2006 .— 39 c.

3 MupoHoBa, NannHa AnekcaHapoBHa. MonekynspHas gusvka n TepmoanHamMmnka B Bornpocax u
3agavax : [ydebHoe nocobue ans ctyq. By3oB, 06yd. no cneumansHoctn BMNO 010701 - "®usuka" 1 no



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=5022&TERM=Паршаков,%20Александр%20Николаевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/
https://edu.vsu.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=12489&TERM=Иродов,%20Игорь%20Евгеньевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=12489&TERM=Крыловецкий,%20Александр%20Абрамович%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=12489&TERM=Миронова,%20Галина%20Александровна%5B1,1004,4,101%5D&LANG=rus

HanpaeneHuto nogrot. BIMO 010700 - "®dusuka"] / I'.A. MupoHosa, H.H. bpaHaT, A.M. Caneukui .—
CankT-leTepbypr ; Mocka ; KpacHogap : JlaHb, 2012 .— 474 c.

BynkuH, MeTtp Cepreesuny. O6LWMIA unanvecknin Nnpaktukym. MonekynsapHas duauka : YyebHoe nocobue
/ 1N.C. bynkuH, .M. NMonosa .— M. : 13g-Bo Mock. yH-Ta, 1988 .— 215 c.

MexaHuka n monekynsipHas cumsuka : JlTabopaTtopHbi npakTukym / A.M. ABBakymoB, A.B. BypaluHukos,
5 A.C. MakapoB u gp. ; YyBalluckuin rocyaapCTBeHHbIN yHuBepeuteT um. V.H. YnbaHoBa .— Yebokcapebl,
1982 .— 90 c.

Benoronosues, .. llabopaTopHbIn NpakTukym no kypcy "®usuka". Pasgen "OnTuka n monekynsapHas
6 dusuka" / .. benoronosues, B.N. KywtaH ; O6HWUH. UH-T aToM. 3HepreTukun. ®us.-aHepreT. pak. —
OO6GHMHCK, 1992 .— 56 c.

17. OOpasoBaTtenbHble TEXHONOrMU, MUCNONib3yeMble MNpu peanusaumum y4ebHom
OUCUMNINUHBLI, BKIOYass AOUCTaHUMOHHble obOpasoBaTenbHble TexHonorun (AOT,
3anekTpoHHoe oby4veHue (J0), cmewaHHOe 06y4eHue):

Ona peanusaumm y4yeBGHOW AMCUMMIMHBI  UCNONb3YKTCA cregylwme MHGOPMaLUMOHHbIE
TEXHOMNOMNN: 3NEMEHTLI NPOrpaMMMpoBaHmns (anst o6paboTkM pe3ynbTaToB 3SKCMEPUMEHTOB B
nabopatopHbix paboTax), paboTa C 9NeKTPOHHbIMM pecypcamu Ha noprtanax www.edu.vsu.ru
(nekuun Ha obpasoBaTenbHbiX NnaTopmax, BblKNaablBaHWE SfIEKTPOHHbLIX BapUaHTOB
3aja4yHUKOB, y4eOHbIX MOCOOMIA Ha NUYHBIX CTpaHMUax npenofaBaTtenen B 0Opa3oBaTeNbHOM
noptane), www.lib.vsu.ru (pabota c 9nekTpoHHOM 6a3on AaHHbIX 6ubnuotekn BIY);
NCNonb3oBaHMe B NMOATOTOBKE MaTepuanoB Nekuun u B paboTe co CTyaeHTaMu pasfmyHbIX
nporpamMMHbIX MaTeEMaTUYECKNX MPOAYKTOB, TakmMx kak Maxima v gp.

18. MaTepnanbHO-TeEXHUYECKOE obecneyeHme AUCLUUNIINHDI:

JlekumoHHas ayguTopusi, 4OCKa MerfioBasi Unv MapkepHas 1 wWT., CTonbl, CTyNbsA B
HeobxoaMMOM KOonnyecTBe.

JTabopaTopHble paboTbl MO MONEKYNAPHON n3nke NpoBoasTCcA B nabopatopun kadepsbl
obwen msnkn Ne145 (r. BopoHex, YHMBepcuTeTckasa nnowaab, 4.1). JlabopaTtopHbie
npoBoAATCA B rpynne no nogrpynnam o 15 yenosek. JlabopaTtopus ocHaleHa HeobXxoauMbIM
KONMYecTBOM paboumx MecT (28 CToNoB, U3 HUX CTON ANS npenofaasaTens, CTon Ans
nabopaHTa, 4 ctona 6e3 obopyaoBaHus, 22 ctona c obopyaoBaHNeEM AN BbINONTHEHWS
nabopaTtopHbIx paboT no kypcam «MonekynapHas guauka», 45 CTynbeB), KOMNbIOTEPOM AN1A
006paboTkn pe3ynbTaToB BbIYNCIEHUIA, KOMMNIIEKTAMWN ANSA BbINOHEHNSA NabopaTopHbIX paboT:

- yCTaHOBKa ANs onpeaeneHus aAnnHel cBoboaHoro npobera monekyn sosgyxa (2 wr.);

- BuckoaumeTp OcTtBanbaa;

- YCTaHOBKa Ang onpeaeneHns koadduumeHTa BHyTPEHHeEro TpeHms metogom CTokcea;

- pPOTaUMOHHBIN BUCKO3UMETP;

- YCTaHOBKa Ans onpeaeneHns noBepXHOCTHOIO HaTSXKEHNSA BOAbI;

- YCTaHOBKa Ang onpeaeneHns 3aBUCMMOCTU NOBEPXHOCTHOrO HaTsKeHUs BOAbI OT
Temnepatypbl (2 Wr.);

- YCTaHOBKa Ang onpeaeneHns kodadpuumeHT 06 bEMHOIO pacLUMPEHNS XUOKOCTEN;

- YCTaHOBKa Ans onpeaeneHns CKOpoCTH 3ByKa MHTEPdEPEHLNOHHBIM METOLOM;

- TKO ansa nab6. «Monekyn.pus. u tepmogmHam.»: ®MT1-1, dMT1-3, OIMT1-6, Pr1T1-8,
®rT1-10, ®MT1-11;

- Komnbtotep HP ProDesk 400 G5 DM ¢ moHutopom XKK 22" BenQ BL2283 n konoHkamu
(1 wT.).
AyouTtopus onsi camocTosTenbHOW paboTbl CTyaeHToB Kadpeapbl obuien cmsmkn Ne134 (r.
BopoHex, YHusepcutetckas nnowagp, 4.1). Komnetotepol DELL — 4 wT., MNogkntoyeHne K cetu
MHTepHeT n c obecneveHnem [OCTyna K SMNEKTPOHHOM WMHAOPMaLUMOHHO-06pa3oBaTeNbHOM
cpepe BI'Y; Microsoft Windows 7, gorosop 3010-15/207-19 ot 30.04.2019.

19. OueHo4HbIe cpeacTBa ANs NPoOBeAEeHUA TEKyLen U NPOMEXYTOYHOM aTTecTauum

MopanoK OUEHKM OCBOEHMs obydalwmMmuca yd4eGHoOro MaTepuana onpegensiercs
coep)xaHMeM creayLmx pasgenos AUCLUMINHBI:



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=12489&TERM=Булкин,%20Петр%20Сергеевич%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=12489&TERM=Белоголовцев,%20Г.И.%5B1,1004,4,101%5D&LANG=rus
http://www.edu.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/
http://www.lib.vsu.ru/

No HanmeHoBaHve K WHamnkaTtop(bl)
o oMneTeH
a/n pasgena QUCUUNIvHbI LA() BOCTMKEHNSA OueHouyHble cpeacTBa
(mogyns) KOMMNeTeHUMMN
OTl1K-1.4, OlK-
1 OcHoBbI OlMK-1, 1.5, OlK-1.6, Mpaktuyeckue 3aHatua 1-5..0T4ET No
TEPMOAVHAMUKM OnK-2 OnK-2.1,0MK- nabopaTtopHoii pabote 7,11
2.2
Or1K-1.4, OMNK- MpakTuyeckne 3aHsaTma 6-8.
OcroBbl . OnNnK-1, 1.5, OMK-1.6, KoHTponbHas pabota 1.
2 | cratmcTuieckom OnnK-2 OlK-2.1,0MK- | Konnoksmym 1.0T4ET No nabopaTopHOn
MEXaHWKM
2.2 pabote 1-5.
Or1K-1.4, OlK- MpakTnyeckue 3aHsaTma 9-11.
3 SIBNEHUS NepeHoCa OrllK-1, 1.5, OlK-1.6, Bonpocebl k 3a4é€Ty no nabopaTopHoMy
Orl1K-2 OrK-2.1,0rl1K- npaktukymy. OT4€T Nno nabopaTopHon
2.2 pabote 1-5.
OrlK-1.4, OMNK-
4 COCTORHUS BEWLECTBa OrlK-1, 1.5, Ol1K-1.6, MpakTuyeckme 3aHaTua 12-14.0T4é€T No
OrK-2 OrK-2.1,0l1K- nabopartopHon pabote 8-11.
2.2
5 dazoBble NpeBpaLleHus OrkK-1 Oﬂ; g)lilKolng ] [NpakTnyeckme 3aHsatms 15-16.
6 PacTBopbI, CMecH OrlK-1, Or1K-1.4, OlK- MpakTnyeckoe 3aHsTMe 17. KoHTponbHas
’ OrK-2 1.5, OlK-1.6 paboTa 2.
Tekywasa atTectayms goopma KOHTPONa — 3a4éeT [NepeyeHb BONpocoB
MpomexyToyHas dhopMa KOHTPOSISt — 9K3aMeH Komnnekr KM

20. TunoBble OLEHO4YHbIE cpeacTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl OUeHUBaHUSA

20.1. TeKyw MM KOHTPOSb yCNEeBaeMoCTun

KoHTponb ycneBaeMoCTVM MO AUCLMMNIIMHE OCYLLECTBISAETCA C MOMOLLbLIO Crneayowmnx
OLEHOYHbIX CPEeACTB:

KoHTponbHbIe paboThl:

KoHTponbHasa pabtota Ne 1.

BapwuaHrT 1.

3agaHune 1. A30T nepBoHa4danbHO 3aHMman oobvém 1 n npu gasneHumn 100 klMa. 3atem ero
agmabaTtmyeckn cxanum M M30XOPHO OXNaaunu A0 HavanbHOW TemnepaTypbl, a ero AaBreHune
ctano 200 kMa. Onpegenunte paboTy, COBEPLUEHHYIO HAA ra3oM, U OTAAHHOE ra3oM KONM4eCcTBO
TEenmnoThbl.

3aganue 2. Boluncnute K.IN.[0. ynkna, coctoswiero n3 naobapHoro, agnadaTtHoro u
N30TEPMUNYECKOro NPOLECCoB, €CNU B pe3ynbTaTte n306apHOro npouecca ra3 HarpeBaeTcs oT T4
=300 Kpgo T, =600 K.

3agaHuve 3. Hantn namMeHeHne aHTPONUKU Npu creayrLwmx npoueccax: a) npyn HarpesaHun 100 r
Boabl oT 0°C oo 100° C v nocrnieaytolleM npespalleHun Boabl B Nap ToW e TemnepaTtypbl; 6)
npu nsotepmmnyeckom pacwmpeHum 10 r kucnopoga ot o6bEMa 25 n go o6véma 100 n.
3agaHue 4. NNoTHOCTL CMecu a3oTa 1 Bogopoaa npu temnepartype t = 4700 C n gaBneHumn

P =2 - 10° Na pasHa 0,3 r/n. HainTtn koHUeHTpauun Monekyn asoTa (n,) n Bogopoaa (n;) B CMecu.

BapuaHT 2.

3agaHue 1. N'enun maccon 16 r, Haxogdawmncs npu temnepaTtype 300 K, cHavana
N30TEPMUYECKN pacLLUMPSETCH, B pe3ynbTaTe Yero ero AaBneHne NoHWxXaeTcs B Tpy pasa.
3aTtem ra3 agnabaTtmyeckm cxxmmaeTcs A0 nepBoHavanbHoro gaenexus. Onpegenunte padoty,
COBEPLLEHHYIO ra3oM, 1 Nosly4eHHOE ra3oM KONMYeCTBO TEMSOThI.

3agaHue 2. igeanbHbin ByxaTOMHbIV ra3 B konundectse v = 0,001 kMonb coBepLiaeT LMK,
COCTOSALMIN U3 ABYX U30X0p M ABYX n3ob6ap. HanmeHbwnm o6veém raza 10 n, Hanbonbwmnm — 20



N, HaumeHbllee aasnenne 2,46 - 10° Ma, Hanbonblee — 4,1 - 10° Ma. HayepTuTb rpaduk
uukna. OnpegenuTb TemMnepaTypbl rasa gns XxapakTepHbIX Toqu uukna u ero Krnp. 3agaxve 3.
HanTu nsmeHeHne aHTponuu Npu cneayroLmx npoueccax: a) npu npe (PaLIJ,eHVIVI 1 Kr BOAbI NpU
0° C B nap npu 100° C; 6) npu npespatieHun 30 r nbaa B nap npu 100° C, ecnu HavyanbHas
TemnepaTtypa nbaa ~40° C.

3agaHue 4. B 6annoHe EMKoCTbIO 2 oM® copepxuntcs cmecb azota N2 n okucu azota NO.
OnpegenuTtb Maccg/ OKVICVI asoTa, ecnu macca cmecu pasHa 14 r, temnepartypa 300 K u
pasnexnmne 0,6 - 10

KoHTponbHag patota Ne 2

BapwuaHT 1.

3agaHue 1. CKonbKo MOMeKyn a3oTa HaxoauTcs B cocyge o6bémom B 1 1, ecnun Temnepatypa
asoTa 27°C, a naBnenve pasHo 1076 mm pT cT.?

3agaHve 2. BbluMcnutb CpeHio KBaApaTUYHYHD CKOPOCTb TEmnsioBOro ABWMXKEHUS MOJEKYI
Bogopoaa npu 0°C.

3agaHue 3. Bocemb rpammoB kucropoga 3aHumMaroT o6bém V = 560 n. Onpegenutb

AaBneHue 3Toro rasa B ToM e o6beéme npu temnepatype T = 820 K.

3agaHuve 4. Hantn cpegHee 4ncno CTONKHOBEHUM B 1 C MOMEKyYN HEKOTOPOro rasa, ecnm
cpeaHss anvHa csoboaHoro npobera Monekyn npy 3TUX yCrioBUSX paBHa 5 MKM, a CpeaHss
KBagpaTu4Has CKOPOCTb ero monekyn pasHa 500 m/c.

BapwuaHT 2.

3agaHue 1. Ckonbko MOMEKyn HaXoaAUTCs B O4HOM rpaMme Bobl?

3agaréme 2. Bbluncnntb cpeaHo KBagpaTUYHy0 CKOPOCTb TEMMOBOIO ABMXEHNA MONEKyN a3oTa
npu 0°C.

3apgaHue 3. B cocyae Haxoantca cmecb my = 7,0 ra3ota u m, = 11 r yrnekucnoro rasa

npu Temneparype T = 290 K n gasneHun P, = 1,0 atM. Hantn nNoTHOCTbL 9TON CMecHn, cuntas
rasbl uaeanbHbIMM.

3aganve 4. Hantn cpeaHioto gnnHy cesobogHoro npobera Monekyn asota npyu Temneparype
290 K v paBnenun 10 kla.

BapwuaHT 3.

3agaHue 1. CKonbKO MOMEKyST HAXOAUTCA B OAHOM KyBu4yeckoM caHTUMeTpe Bo3ayxa npu
HOpMarnbHOM AaBneHun u Temnepatype 0°C?

3agaHve 2. Bblumcnutb CpegHio KBaapaTUYHYHO CKOPOCTb TEMNSIOBOrO ABVXKEHWUS MOJEKYI
kucnopopaa npwu 0°C.

3agaHnue 3. TpebyeTcs HanTn kKoadpuumMeHT anddysmm Bogopoaa npy HopMarsbHbIX
YCIoBUAX, eCnn cpeaHasa anuHa cesobogHoro npobera Monekyn npu aTux ycnosusx pasHa 0,16
MKM.

3agaHve 4. Hantn koadbduumeHT TennonpoBOAHOCTM Bo3gyxa npu TemnepaType 283 K un
pasneHuun 0,1 MlMa. uameTp Monekyrnbl BO3ayxa MPUHATbL paBHbIM 0,3 HM.

BapwuaHrT 4.

3agaHue 1. CKonbKO MOMEKyN HAaXOAMUTCH B O4HOM rpaMmme BoAbl?

3aga%me 2. Bbluncnntb cpeiHo KBagpaTUYHY CKOPOCTb TEMMOBOro ABWXEHNA MONeKyn asoTta
npu 0°C.

3apgaHue 3. B cocyne Haxoantca cmecb m; =7, 0 r a3ota u m, = 11 r yrnekucnoro rasa

npu Temnepatype T = 290 K u gaBneHun Po = 1, 0 aTtM. HanTu nnoTHOCTb 9TON CMecun, cumnTas
rasbl ngeanbHbIMN.

3agaHue 4. Hantmn koadduumMeHT TeNNONPOBOAHOCTN BOAOPOAA, ECIN N3BECTHO, YTO

KO3 PULUNEHT BHYTPEHHEIO TPEHNSA OS5 HEro rnpu 3TuX ycnosuax paseH 8,6 mkllac.

Kputepumn oueHku:

OueHka «OTNUYHO» BbICTaBNsSETCA CTyAEeHTy, eChim OH BEPHO pelnn BCe 3adadun, yKkasaB U
NOACHMB peLlleHnA C NOMOLLBbIO COOTBETCTBYHOLUNX 3aKOHOB U 3aBUCMMOCTEMN.

OueHka «XOpoLo» BbICTaBndAeTCA CTyOeHTy, eCrnn OH BEepPHO pelinn BCe 3agadun, HO AonyCTun
HETOYHOCTM, NMMBO ecrnun oH BEPHO peLllns1t N NOACHUN pelleHne AByX 3aaad.



OueHKka «yOOBNeTBOPUTENIbHOY BbLICTABMNSETCA CTYAEHTY, €CnM OH pewns 3agadu, HO He
NOSICHUN peLleHne, NBOo e ecrnv OH BEPHO peLuunn ogHy 3agady C ykasaHuem U MosiCHEHNEM
peLleHus.

OueHKa «HeyOoBNeTBOPUTENbHOY BbICTABNAETCS CTYAEHTY B Cryyae, ecrnv HU ofHa 3agava He
pelleHa BepHO

Konnokeuym 1. OcHOBbI TepMoanHaMnkn. KnHetmnyeckas Teopus ra3os.

Cnucok BonpocoB

1. TpegmeT 1 3agaym Kypca MONEKYNAPHON U3NKN. AKCUOMbI TEPMOLNHAMUKN.

2. TepmoamHamuyeckue npoleccsl, paboTa.

3. lNepBoe Hayano TepmMoanHaMUKK.

4. TennoémkocTtb. [Nonutponuyeckne npoLecchl.

5. TeueHue rasa, CKOPOCTb 3BYKa B rase.

6. BTopoe Hauyano TepMoaMHaMUKM.

7. Teopema KapHo, TepMoaMHaMmMyeckas Lwkana temnepaTyp.

8. OHTponusa n HepaBeHcTBO Knaysuyca.

9. MeToa unKnos.

10. TepmoanHammnyeckmne noTeHumanbl, cooTHoweHus Makceenna.

11.CraTtuctmnyeckoe onncaHne cucteM MHornx Yactuy,. OCHOBHbIE MOHATUSA TEOPUU
BEpPOSATHOCTEN.

12. KnHeTuuyeckas Teopus naeansHoro rasa. Knaccudyeckas Teopust TeNNOEMKOCTMU.

13.Pacnpenenenust Makcsensna no CKOPOCTAM.

14. PacnpegeneHve bonbumana. bapomeTpuyeckaa dpopmyna, atmocdepbl NnaHeT.

15.10. CTaTMCTMYECKNI CMbICIT BTOPOro Havyana TepMognHamMukm n aHtTponus. dopmyna
BonbuMaHa gnga aHTponuu.

Kputepun oLeHKu:




OueHKa «OTNMYHO»: AaHbl NOSMHbIE, Pa3BEPHYThIE OTBETHI HA YeTbIpe BOMpoca KOJIITOKBUYMA.
OTBeTbl AOMKHbI OTNINYATLCS NTOrMYECKON NOCnefoBaTENbHOCTbLIO, YETKOCTLIO, YMEHNEM
AenaTb BbiBoAbl. OTBET CTPYKTYpMpOBaH. [JonyckatoTcs He3HaunTeNbHble He4OUETbI CO
CTOPOHbI 0ByyatoLerocsi, MCnpaereHHbIe UM B MpoLiecceoTBeTa.

OueHKa «XOpOLLO»: AaH MOSHbIA apryMeHTUPOBAaHHbLIA OTBET HA TPW BOMNPOCA KOMSIOKBMYMA,
npu OTBETE Ha OAMH BOMPOC MMEITCS CYLLECTBEHHbIE HEAOYETLI. BO3MOXHbBIHEKOTOPLIE
ynyLleHns B 0OTBETax, 0O4HaKO B LiefIOM cofepkaHue Bonpoca packpbiTO MOSIHO.

OueHka «yA0oBNeTBOPUTENbHOY»: AaHbl HEMOJHbIE OTBETbLI HA BOMNPOCHI KOMMOKBMyMa, Nnbo
AaH OTBeT NULLb Ha ABa Bonpoca 13 YeTbipéx. Cnabo apryMeHTUPOBaHHbIN OTBET,
CBMAETENLCTBYOWMNIA 06 aneMeHTapHbIX 3HaHMAX NO AUCLUMMIIMHE.

OueHKa «HeyooBneTBOPUTENbHO»: OTMEYEHO HE3HAHME M HEMOHMMaHKE NOCTaBIEHHbIX
BOMPOCOB, criabble OTBETbI HA BONPOCHI M3 NPeAoCTaBneHHbIX obyyatowemycs. OTcyTcTBME
aprymeHTaumm npu oTeeTe.

Na6opaTtopHble paboTbl

lMepeyveHb nabopaTopHbIX paboT
(11 nabopaTtopHbIx paboT)

JTabopaTopHas paboTta 1. MIaydeHne 3akoHa HOpMarbHOro pacnpeneneHus.

JTabopaTopHas paboTta 2. bpoyHOBCKOE OBUXEHUE B KUOKOCTU.

JTabopaTopHas pabota 3. OnpeaeneHne cpenHen AnvHbl npobera Monekyn Bo3ayxa.
JTabopaTopHas paboTa 4. N3yyeHne 3aBMCUMOCTU KOIPPULMEHTA BA3KOCTU OT TemnepaTypbl
Ha BuckosmmeTpe OcTBanbaa.

JTabopaTtopHasa pabota 5. OnpegeneHve KOI(PULMEHTA BHYTPEHHENO TPEHUS METOLOM
Crokca.

JTabopaTopHasa paboTta 6. OnpegeneHne koapduuneHTa BHYTPEHHENO TPEHUSA POTALMOHHOIO
BMCKO3MMeETpA.

JTabopaTopHas paboTta 7. OnpeneneHune OTHOLLEHMS TENNIOEMKOCTEN ra3os rno cnocoby Knemana
n [esopma.

JTabopaTopHas paboTta 8. OnpegeneHne KoadPuUUMEHTA NOBEPXHOCTHOIO HATSXKEHNA METOAOM
KOMMNeHcauun pasHoCTN JaBNEHNN.

JTabopaTtopHasa pabota 9. OnpegeneHve ko3adPULMEHTA MNOBEPXHOCTHOIO HATSXKEHUSN
XngkocTen no meToay OTpbiBa KOMbLaA.

JTabopaTopHas pabota 10. N3yyeHune 3aBUCMMOCTM KO3 MLUMEHTA NOBEPXHOCTHOIO HATSXKEHUS
oT TemnepaTypbl MeTogoMm KaHTopa- Pebungepa.

JTabopaTtopHas pabota 11. Onpegenenne koadduunmeHTa OOBBLEMHOIO pacLMpeHus
XNOKOCTEN.

KomMmnnekT BonpocoB K paboTam nabopaTtopHoOro npakrukKyma.

JlabopatopHas pabota Ne 1 N3yyeHne 3akoHa HOpMarbHOro pacnpeaeneHns

e [loHsATME cnyYanHOro sSiBNeHUs, BEPOSTHOCTM Cy4YanHOro iBNEeHNs, CTaTUCTUYECKOro
3aKoHa.
[nsa Kakmx cnyyamHblx BENUYMH CNpaBeanvB HOPMarnbHbIN 3aKOH pacnpeaeneHns?
YUTo Takoe NNoTHOCTb BEPOATHOCTAN?
["ayccoB 3aKkoH pacnpeneneHuns BEpOATHOCTEN CrlyHYalHbIX NOrpeLLIHOCTEN.
MoHaTue gucnepcun. Kak npaktnyeckn oueHnBaeTcsa Aucnepeuns Ansi KOHEYHOro Yncna
N3MepeHnn?

e JOKCMepyMeHTanbHas NpPoBepKa 3aKOHa HOPMasnbHOro pacnpeneneHns criyvYanHblixX

NOrpeLLIHOCTEN Ha MexaHn4Yeckon mogenu anbToHa.

JlabopatopHas pabota Ne 2 BpoyHOBCKOe ABWXKEHUE B XKNOKOCTH

e B 4ém 3akntovaetcs 6poyHOBCKOE ABMXKEHME?

e 3anuwunte ypaBHeHue InHWTenHa-Cmonyxosckoro. OT KakMx napaMmeTpoB 3aBUCUT
ABWXeHne OpOYyHOBCKOM YacTuLbI?

e Kak nameHutcsa kaptmHa 6pOyHOBCKOIo ABUXKXEHUSA NPU yBENNYEHUN TeMnepaTypbl



e Kak nsmeHuTcs kapTuHa GpOYHOBCKOrO ABVXKEHWS, €CININ BOAHYH 3MYIbCUIO
3aMEHUTb 3MYJbCUEN Ha rmuuepuHe?

JTabopaTopHas pabota Ne 3 OnpeaeneHue cpegHen anuHbl npobdera Monekyn Bo3gyxa

e CpeaHsas anuHa ceobogHoro npobera Monekyn rasa, ocHoBHasi opmMyrna, 3aBUCMMOCTb
OT NapameTpoB COCTOSHWUA rasa.

e BHyTpeHHee TpeHue B rasax, gopmysna HbloToHa.

o KoahdpuumMeHT BHYTPEHHErO TPEHUS, ero PU3NYeCKMn CMbICI1, pa3MEPHOCTb,
3aBUCMMOCTb OT NapamMeTpoB COCTOSHUSA rasa.

e ®opwmyna lNyasenns.

e YCTPOWCTBO KanunngpHOro BUcCko3anmeTpa, xoa paboTtbl, o0cobeHHOCTM MeToaa.
Ob6paboTka pe3ynbTaToB N3MepeHui.

JTabopaTopHas paboTta Ne 4 3y4yeHne 3aBUCMMOCTM KOIPPULMEHTA BA3KOCTM OT
TemnepaTypbl Ha BUcko3nmeTpe OcTBanbaa
e MexaHn3M BHYTPEHHErO TPEHUS B XUAKOCTAX. PUINYECKNA CMbICIT U PAa3MEPHOCTb
Koa(hpuumeHTa BHyTPEHHETO TPEHUS.
e TemnepaTypHasa 3aBUCUMOCTb KO3 MLMEHTA BA3KOCTU XUOKOCTHN, OTNNYNE ee OT
aHarnorm4yHom 3aBMCMMOCTU 115 ra30B.
e BbiBoa popmynebl lNyasenns.
e YCTPOWCTBO M NpuHUMN AencTBus BuckosnmeTpa OcTeanbaa, MeToamnka paboThbl C
npuéopom.

JTabopaTopHasa pabota Ne 5 OnpeaeneHune koaddumumneHTa BHYTPEHHENO TPEHUA METOAOM
Crtokca
e BHyTpeHHee TpeHue B xunakoctax. dopmyna HbOTOHa.
o KoahduruMeHT BHYTPEHHETO TPEHUS, ero PU3nYeCcKNin CMbICI1, Pa3MEPHOCTb,
3aBMCUMOCTb OT TemnepaTypbl XNUOKOCTH.
e [lageHwue wapuka B BA3KOW cpefe, npeaesibHasi CKOpoCTb NageHus, BpeMs
YyCTaHOBMEHWS NpeaenbHON CKOPOCTH.
e MeTtoa Ctokca, ero ocobeHHOCTH.
o Kak obpabaTbiBaloT pesynbTaTbl USBMEPEHWUIA, €CNN YCINOBUS OMbiTa He
BOCNpPOM3BOAATCA?

JTabopaTopHasa pabota Ne 6 OnpeaeneHue koadununeHTa BHYTPEHHENO TPEHUS POTALMOHHOIO
BMCKO3MMETpa
e Cwuna BHYTPEHHEro TpeHusi, KOAMPULMEHT BHYTPEHHETO TPEHUS, €ro PU3NYECKNI
CMbICI1, Pa3MEpPHOCTb.
e YCTPOWCTBO POTALMOHHOIO BUCKO3MMETPa, PU3NYECKME OCHOBBLI €ro paboThl.
e BbiBoa pabouen popmyna ans onpegeneHns KoadguumneHTa BA3KOCTH.

JTabopaTopHas paborta Ne 7 OnpeaeneHne OTHOLEHUS TENNOEMKOCTEN ra3oB MO cnocoby
KnemaHa u [lesopma
e [lepBoe Hayano TepMoaANHAMMKM.
e TennoemkocTb rasa. YaernbHasi U MOnsipHasa TENSIOEMKOCTM.
e TennoemKoCTM Npu NOCTOAHHOM AABNEHUM U NMPU NOCTOAHHOM 06beme. CBA3b X C
4Yncriom cteneHen ceoboabl MONekyn rasa.
e BbiBecTn ypaBHeHue Mawepa.
e ApamabaTtHbIn npouecc. YpaBHEHNE 3TOro npouecca B nepemMeHHblx P = V (ypaBHeHne
MyaccoHa), P - T,V - T . paduk agnabaTsbl.
e Metog KnemaHa n [lesopma gns onpegenexns otHoweHnsa Cp/Cy .

JlabopatopHasa pabota Ne 8 OnpeaeneHne koadpuumeHTa NOBEPXHOCTHOIO HaTSKEHUSA
MeTO4O0M KOMMeHcaunm pasHoCTU AaBrieHUm
e [lpupoaa cun NOBEPXHOCTHOIO HaTSXKEHUS.
e [loBEpPXHOCTHOE HaTsXKEHNE N CBA3aHHbIE C HAM SBIIEHUS: KanunnapHOCTb, CMaynBaHue,
HecMadnBaHue.
e BbiBoa hopmynel Jlannaca.




e MeToa onpenenenust KO3pduUUneHTa NOBEPXHOCTHOIO HaTSXKEHUS.
e ToOYHOCTb AaHHOro meToaa.
[ ]
JTabopaTopHas pabota Ne 9 OnpeaeneHue koadduruneHTa NOBEPXHOCTHOIO HATSXKEHUS
XNOKOCTEN NO METOAY OTpbIBa KOMbLa
e [lpupoaa cun NOBEPXHOCTHOIO HaTSKEHMSI.
e [lOoBEPXHOCTHOE HaTSXKEHWNE N CBA3AHHbLIE C HAM SIBIIEHUS: KanUnNApPHOCTb, CMaynBaHue,
HecMmadnBaHue.
e Kakue cunbl AENCTBYIOT Ha KOSbLO, HAaXoasLWeecs B KOHTAKTe C NOBEPXHOCTbLIO
KNOKOCTU?
e [loyeMy B OTCYTCTBME BHELLUHUX CUN Kansv XNOKOCTU NpUHUMatoT oopmy Lwapa?
e Kak 3aBMCUT OT TeMnepaTypbl MOBEPXHOCTHOE HaTSKEHUE XMAKOCTU? Kak n noyemy
KO3 PMUNEHT NOBEPXHOCTHOIO HATSXKEHUS XKNOKOCTU CTAHOBUTCS PaBHbIM HYS0?

JTabopaTopHas pabota Ne 10 M3ydyeHne 3aBUCMMOCTU KOIhPULMEHTA NOBEPXHOCTHOIO
HaTsXKeHMs1 OT TemnepaTypbl MmeTogom KaHtopa- PebuHaepa

e TepmoguHamumKa NOBEPXHOCTHOrO HaTSXKEHUS.

e 3aBUCMMOCTb KO3(ppMLMEHTA NOBEPXHOCTHOIO HATSHXKEHMS OT TemMnepaTypsbl.

e Metog KaHTopa — PebnHaepa: ocHoBa meToda, ero TOYHOCTb.

JTabopaTopHasa paborta Ne 11 OnpeaeneHue koaddumuneHTa 06 bEMHOIO pacluMpeHns
XKNOKOCTEN
e [lpnymHa TENNOBOro paclumMpeHns TBepAbIX Ten C TOYKM 3PEeHUS NX MONEKYNSPHOro
CTPOEHMS.
o KoahdpuuMeHT NUHENHOro pacLUMPEHUs], ero pnu3m4ecknm CMbICr, pasmMepHOCTb,
3aBMCUMOCTb OT TemnepaTtypbl.
e (CBA3b KOIPPULMEHTOB NMMHENHOIO U OO BEMHOIO PacLUMPEHNS ANst U3OTPOMHbIX
KpucTannos.
o Kakyto n3 BenmumH — AL unn L, — cnegyeTt namepsTb TO4HEE, NOYEMY U MPUMEPHO BO
CKONbKO pas?
Mouemy B kadecTBe L, MOXeT ObiTb B3siTa ANMHA L, CTEPXXHS, MBMEPEHHAA NPU KOMHAaTHOM
TemnepaTtype?

KpuTepumn oueHku- caadva nabopaTtopHbix paboT

«3auTeHo»: nabopaTtopHas paboTa BbinonHeHa. K Hen odpopmneH oT4ET. Npn oTBETE Ha
BOMpOChHI k TabopaTtopHon paboTte obyyarowmica gaét cogepaTerbHble OTBETbI, KOTOpbIe
OTNIMYaTCA JIOrMYECKOM NOCNefoBaTeNbHOCTbIO, YETKOCTLIO U YMEHMEM AeNnaTb BbiBOAbI.
Ob6yvatowmmncs AeMOHCTPUPYET 3HaHUA NpuHLMNa 4EACTBMSA U YCTpOMUCTBa 060opyaoBaHus, Ha
KOTOPOM BbinosHsnack nabopaTtopHas pabora.

«Hes3auteHo»: nabopatopHasa paboTa He BbINOMHEHA, MO0 Npu BbINOAHEHUN paboTbl HE
odhopmneH OTYET. B criyyae BbINONHEHMSA paboTbl 1 FOTOBOrO OTYETA paboTa He 3a4MThiBaETCS,
ecnu oby4yaroLmiica He cnocobeH pacckasaTb O METOAMKE BbINOSIHEHUSI paboTbl 1 NpUHUMNE
paboTbl 060pyaoBaHUS.

lNMepeyeHb BONPOCOB K TeKyLlen aTTrecTaumm (3aveT):

1. Monekynbl 1 MeXmornekynspHble B3ammogenctand. CTaTUCTMYECKOEe OnMcaHne CUCTEMBI
MHOrx Yactuu. MigeanbHbIn ra3 Kak npocrenas Mogenb CTaTUCTUYECKON CUCTEMBbI.

2. Temnepatypa Kak mepa cpefHen KUHETUYECKOW SHeprun Monekys. bpoyHoBckoe
ABwxeHue. PacnpegeneHne Monekyn no CKOpoCTSM.

3. YpaBHeHMe cocTosaHus naeanbHoro rasa. OCHOBHbIE ra3oBble 3aKOHbI.

4. PacnpegeneHune mornekyn no gnvHam npoberos, onbiTbl N0 U3MEPEHUIO CpeaHeN ANVHbI
npoberos Monekyn.

5. PenakcaunoHHble npouecchl B ra3ax: 3akoHbl Pypbe, HetoToHa- Ctokca, duka. AsneHns
nepeHoca.

6. PaspexeHHble rasbl.

7. NpMMeHeHne NepBoro Havana TepMoaMHaMUKN K naeansHOMY rasy.

8. BbluncneHune paboTbl raza no paclumpeHnto B u3onpoueccax. YpaBHeHne agnabaTbl.
MonuTtponuyeckne npolecchl.



Kputepumn oLeHkM 0ByyaroLmnxcs Ha TekyLlen aTTectaumm (3a4€T)

«3a4TteHo»: caaHo He MmeHee 90% nabopaTopHbIx paboT no Kypcy. OdopmMneHbl OTYETLI MO
pabotam. [lpu oTBeTe Ha Bonpocbl K nabopaTopHon paboTe obyvawowmnca p[aér
cogepxaTenbHble OTBETbl, KOTOpble OTAMYAKTCA  JIOTMYECKOW MOoCneaoBaTeNbHOCTLIO,
YETKOCTbIO M yMeHueMm fenaTb BbiBoAbl. ObGyvaromnca AEMOHCTPUPYET 3HAHMA MNpuHUMNA
AENCTBUS 1 YyCTPOUCTBa 060pyaoBaHUs, Ha KOTOPOM BbINOMHANAack nabopaTtopHas paboTa.

«HesauTteHo»: caaHo meHee 90% nabopaTopHbix paboT no Kypcy. B cnyvae BbINONHeEHWS
paboTbl M rOTOBOro OTYETa paboTa He 3ayuTbiBaeTcs, ecnv oby4varlmncss He cnocobeH
pacckasaTb 0 METOAMKE BbINOSTHEHUS paboThbl U NpUHUMNE paboTbl 000pPYyAOBaHUS.




KomMnnekT KOHTPONbHO-U3MepuTernbHbIX MaTepuanos
KNPpOMeXyTO4YHOU aTtTecTtaumu (3k3ameH)

YTBEPXOAIO

3aBeayowmi kagenpon oduien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa duvsmka dopma oby4veHnsa__o4vHas

Bua koHTponsi__sk3ameH Bua aTtTectauuu___npomexytouvHas

KoHTponbHO-u3meputenbHbin matepuan Ne1

1. MpeameTt v 3agavm TepMmognHaAMUKN.
2. MeTtog uuknos. [NponsBoaHas BHYTPEHHEN 3HePrun no ooLEMYy.

CocTaButenb MepembaHuH A.B.
noonuce pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka

OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas

Bua KOHTPOJ14__3K3aMeH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-u3meputenbHbin Matepuan Ne2

1. Temnepatypa. TemnepaTypHble LLKarnbl.
2. Ctatnctnyeckas Mogenb uaeansHOro rasa.

CocTaButenb MepembaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas

Bua koHTponsi__sk3ameH Bua aTtTectauuu__ npomexytouvHas

KoHTponbHO-u3meputenbHbin matepuan Ne3

1. CoCcTOsiHME TEPMOONHAMNYECKON CUCTEMBI. TepMogmMHaMuyeckne napameTpsbl.
2. Mogenb rasa BaH-gep-Baanbca.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka

OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas

Bua KOHTPOJ14__3K3aMeH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-uameputenbHbin Matepuan Ned

1. Tennosas oopma aBuxeHNa matepuun. KBasucrtatmyeckme npoueccsl.
2. MeToa TepMmoanHaMnYecknx OyHKUMIM, cCOOoTHoweHns Makcsenna.

CocraButenb MepembsaHuH A.B.
rnoonucek pacuwiughposka rnodnucu




YTBEPXOAIO

3aBeayowmi kadenpon oduien puankm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas

Bua koHTponsi__sk3ameH Bua aTtTectauuu__ npomexytouvHas

KoHTponbHO-u3meputenbHbin matepuan Ne5

1. PaboTa B TepmMoauHaMuKe.
2. 3oTepmbl peanbHoro rasa. MetactabunbHble COCTOSIHUS.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka

OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas

Bua KOHTPOJ14__3K3aMeH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-u3meputenbHbin matepuan Ne6

1. lNoHATME BHYTPEHHEN SHEPTNN B TEPMOANHAMUKE.
2. PacnpocTtpaHeHue 3Byka B raszax. CKOpOCTb MCTEYEHUS ra3a U3 Masioro OTBepCTUs.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas

Bua koHTponsi__sk3ameH Bua aTtTectauuu__ npomexytouvHas

KoHTponbHO-u3meputenbHbin matepuan Ne7

1. KonnyectBo Tennotbl. MexaHu4yeckun akBMBaneHT TEenoThbl.
2. fBneHns nepeHoca.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka

OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas

Bua KOHTPOJ14__3K3aMeH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-u3meputenbHbin Matepuan Ne 8

1. MNepBoe Hayano TepMoANHAMUKM.
2. ®opmyna Jlannaca. KannnnspHble SBreHus.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas

Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas
KoHTponbHO-u3meputenbHbin Matepuan Ne 9

1. TennoémkocTb.
2. Ocwmoc.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka

OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas

Bua KOHTPOJ14__3K3aMeH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-u3ameputenbHbin matepuan Ne 10

1. YpaBHeHne Mawepa.
2. MNpasuno ¢as N'mbbca

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien ouankm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas

Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas
KoHTponbHO-u3meputenbHbin matepuan Ne 11

1. Aanabatmnyeckumi npouecc. YpaBHeHue lNyaccoHa.
2. ®asoBble npeBpalleHus. YpasHeHne KnanenpoHa-Knaysuyca.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka

OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas

Bua KOHTPOJ14__3K3aMeH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 12

1. MonuTtponuyeckue npoLeccol.
2. [NoBEPXHOCTHOE HaTsHKEHME.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas

Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas
KoHTponbHO-u3meputenbHbin matepuan Ne 13

1. BTopoe Havarno TepmogmHamuku. dopmynunposkn TomcoHa-lNnaHka n Knayauyca.
2. CpegHsaga anuHa cesobogHoro npobera.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka

OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas

Bua KOHTPOJ14__3K3aMeH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 14

1. Teopembl KapHo. AbcontoTHas TepMoaMHaMmnyeckas Lkana temnepartyp.
2. PactBopsbl. 3akoHbl ['eHpu 1 Paynsi.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien ouankm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas

Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas
KoHTponbHO-u3meputenbHbin matepuan Ne 15

1. MeTopg umknos. MNponssBogHas BHYTPEHHEN 3HEPTUM MO 0OBLEMY.
2. N3oTepmebl rasa BaH-gep-Baansca. Npasuna Makceenna.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka

OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas

Bua KOHTPOJ14__3K3aMeH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 16

1. Temnepatypa. TemnepaTypHble LIKasbl.
2. CTaTUCTUYECKUI CMbICI BTOPOro Havasna TepMoaMHaMuKu.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa duvsumka dopma oby4veHnsa__o4vHas

Bua koHTponsi__sk3ameH Bua aTtTectauuu__ npomexytouvHas

KoHTponbHO-u3meputenbHbin matepuan Ne 17

1. KonnyectBo Tennotbl. MexaHu4yeckun akBMBaneHT TEenoThbl.
2. ekt Oxoyns-TomMmcoHa.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka

OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas

Bua KOHTPOJ14__3K3aMeH Bug atTectaumm___npomexyTtoyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 18

1. PacnpepeneHvne Makcsenna.
2. AnarpaMmmbl COCTOAHNA BUHAPHBLIX CMeceun.

CocTasutenb MepembgaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas
Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 19

1. Tennosas oopma ABmxeHna matepun. KBasucrtatmyeckme npoueccsl.
2. PacnpegeneHnue bonbumaHa. bapomeTpuyeckas oopmyna.

CocTaButenb MepembaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka
OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas
Bua KoHTponsa__3k3aMeH Bug aTttectauun  npomexyTtodHas

KoHTponbHO-u3meputenbHbin matepuan Ne 20

1. Pacnpegenenve Makceenna.
2. ®as3oBble AnarpaMmmbl. 3aBUCUMOCTb JaBIEeHUS HACbILWEHHOro napa ot

TeMneparypbl.

CocTtaButenb MepembsiHuH A.B.
rnoonucek pacuwiughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas
Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 21

1. YpaBHeHue Mawepa.
2. CTaTnctuyeckas moaenb naeanbHOro rasa.

CocTaButenb MepembaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka
OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas
Bua KoHTponsa__3k3aMeH Bug aTttectauun  npomexyTtodHas

KoHTponbHO-u3meputenbHbin matepuan Ne 22

1. CocTosiHne TepMognHaMMUYECcKon cMCTeMbl. TepMoaMHaMnyeckme napameTpsl.
2. OHTponusa. HepaseHcTBo Knayanyca.

CocTtaButenb MepembsiHuH A.B.
rnoonucek pacuwiughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien ouankm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas
Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 23

1. Teopembl KapHo. AbcontoTHaa TepMoaMHaMmMyeckas LWkana temnepaTyp.
2. [MToBEPXHOCTHOE HaTshKEHMe.

CocTaButenb MepembaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka
OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas
Bua KoHTponsa__3k3aMeH Bug aTttectauun  npomexyTtodHas

KoHTponbHO-u3meputenbHbin Mmatepuan Ne 24

1. TennoémMKoCTb.
2. PacnpocTtpaHeHue 3Byka B razax. CKOpOCTb UCTEYEHUS ra3a U3 Manoro OTBepCTUs.

CocTtaButenb MepembsiHuH A.B.
rnoonucek pacuwiughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas
Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 25

1. MNoHATME BHYTPEHHEN SHEPTNN B TEPMOANHAMUKE.
2. N3oTepmbl peanbHoro rasza. MetactabunbHble COCTOSIHUS.

CocTaButenb MepembaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka
OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas
Bua KoHTponsa__3k3aMeH Bug aTttectauun  npomexyTtodHas

KoHTponbHO-u3meputenbHbin matepuan Ne 26

1. Monutponu4yeckne npoLecchl.
2. BTopoe Ha4ano tepmoguHamunkn. dopmynmnposkmn TomcoHa-lNnaHka n Knaysuyca.

CocTtaButenb MepembsiHuH A.B.
rnoonucek pacuwiughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas
Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 27

1. Aanabatmnyeckun npouecc. YpaBHeHue [lyaccoHa.
2. PacTtBopsbl. 3akoHbl ['eHpu 1 Payns.

CocTaButenb MepembaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka
OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas
Bua KoHTponsa__3k3aMeH Bug aTttectauun  npomexyTtodHas

KoHTponbHO-u3meputenbHbin matepuan Ne 28
1. PaboTa B TepMoguHaMuKe.
2. BHyTpeHHAs aHeprund rasa BaH-gep-Baansca.

CocTtaButenb MepembsiHuH A.B.
rnoonucek pacuwiughposka nodnucu




YTBEPXOAIO

3aBeayowmi kagenpon obuien pusnkm
(Typuwes C.10.)

HanpasneHue nogrotoskn 03.03.02 Pagnodmsuvka

OvcumnnuHa__MonekynspHasa dvsumka dopma oby4veHnsa__o4vHas
Bug KoHTpons__3k3ameH Bug arttectaumm__npomexyToyHas

KoHTponbHO-u3meputenbHbin matepuan Ne 29

1. lNepBoe Ha4yano TepMoaNHaMUKMN.
2. MeTog uuknos. MNpon3BogHas BHYTPEHHEN SHEPTMM NO OOBEMY.

CocTaButenb MepembaHuH A.B.
noonucek pacwughposka nodnucu




YTBEPXOAIO

3aBegyowmin kacenpon obLuen puankm
(Typuwes C.1O.)

HanpasneHnue nogrotoBkn 03.03.02 Pagnodmsnka
OucumnnunHa__MonekynsipHasa dousuka dopma 0byyeHusa__o4vHas
Bua KoHTponsa__3k3aMeH Bug aTttectauun  npomexyTtodHas

KoHTponbHO-u3ameputenbHbin matepuan Ne 30

1. ABNneHna nepeHoca.
2. Ocmoc.

CocTtaButenb MepembsiHuH A.B.
rnoonucek pacuwiughposka nodnucu




MpomexyToyHas aTTecTtauus No AMCUMMNMHE — 3K3aMeH. B npunoxeHve Kk gunnomy
BHOCUTCHA oOLEHKa omrsu4yHo/xopowo/ydosnemeopumeribHo. [1poMexyToyHasi aTtTecTauums
NpoBOANTCHA B COOTBETCTBUM C [ONOXEHMEM O NMPOMEXYTOYHOM aTTecTaLmm obyyatoLmxca no
nporpammMam BbicLLEero obpasoBaHms BopoOHEXCKOro rocyaapCTBEHHOIo yHUBepcuTeTa.

Kputepun oueHkn (ak3ameH no teopetmnyeckomy Kypcy «MonekynsapHas ousunkay):

OueHka «omsuYyHO»: ypoBeHb CCHOPMUPOBAHHOCTU KOMMETEHLMI — BbICOKWIA (YrnyOneHHbIN).
lMNonHoe cooTBeTCTBME OTBETA CTyAeHTa Ha npeanaraemMbiii BOMPOC YETbIPEM BbllLUeyKa3aHHbIM
rnokasarternsaM u ocBaMBaeMbiM KomneteHumsMm. KomneTeHuun copMMUpOBaHbI MOSMHOCTLIO,
NPOSBNSAOTCA W UCMOMb3YTCA CUCTEMATUYeCcKku, B MNOMHOM Ob6béMe. [JaHHbIN YypOBEHb
npeBocxoguT, MO KpanHen Mepe, MO OAHOMY U3 MEepeyYUCreHHbIX Bbllle rokKasaTenemn
NOBbILIEHHBLIN (NPOABUHYTLIN) YPOBEHb.

OueHka «xopowo»: YypOBEHb CHOPMUPOBAHHOCTU KOMMNETEHUMA —  MOBbILUEHHbIN
(npogBuHyTbIN). OTBET CTydeHTa BbISIBNAET HeOoCTaTOMHOe BnageHue HeobxoanmbiMu
TEopeTUYECKMMN N MPaKTUYECKMMU HaBblkamu. KomneTeHuuMuM B UenoM COopMMpPOBaHbI, HO
NPOSIBIAIOTCA M UCMNOMNb3YTCA (PparMeHTapHoO, He B MOfHOM O6bEMe, YTO BbipaxaeTcs B
OTAEeNbHbIX HETOYHOCTAX (HecyLLeCTBEHHbIX ownbkax) npy otBeTe. OTBET OTNNYAETCH MEHbLLEN
0BCTOATENBLHOCTLIO, MMYyBUHOW, 0BOCHOBAHHOCTLIO 1 MOJSTHOTOW, YEM NPU BLICOKOM (YrIy6néHHOM)
ypoBHE CHOPMUPOBAHHOCTU KoMNeTeHuun. OgHako AOonyLleHHble OLWMOKM MCrpaBnaoTCcs
caMnMm CTyaeHTOM nocre AOoMNONMHUTENbHbLIX BONPOCOB npenojasaTens.

[aHHbIN ypOBEHb NPEBOCXOAMT, MO KpanHen mMepe, Mo OAHOMY U3 MepeyUCreHHbIX Bbille
nokasarterien noporosbin (6a3oBbIN) YPOBEHD.

OueHka «ydosriemeopumeribHO»: OTBET CTyAeHTa OTNU4aeTCca HernocnegoBaTeribHOCTbIO,
HeyMeHVMeM [ernaTb BblBOAbl, CrnabbiM OCBOEHNEM TEOPETUYECKUX W MPAKTUYECKUX HAaBbLIKOB.
KomneTeHuun ccopmupoBaHa B oBWMX YepTax, NPOSABMASOTCA U UCMONb3YIOTCA CUTYaTUBHO,
YaCTU4YHO, YTO BbIpaXXaeTcs B [OMyCKaeMblX HETOYHOCTHAX U CYLIECTBEHHbIX owmbKax npwu
OTBETE, HapYyLEHUM TFOrMKN U3IOXEHUS, HEeYMEeHUW aprymeHTupoBatb M OOOCHOBbLIBATL
CyXoeHua wun npodeccuoHansHyo nos3vumio. [aHHbii ypoBeHb obsizateneH ana  Bcex
OCBaunBaloLLMX OCHOBHYO obpasoBaTernbHy0 Nporpammy.

OueHka «HeydosriemeopumesibHO»: KOMMNETEeHUMU He COPMUPOBaHLI, YTO BblpaxaeTcs B
pas3pO3HEHHbIX, BbeccucTtemMHblX, OTPbIBOYHbIX 3HaHUAX, AornyckaembixX rpyobIx
npodeccrnoHarbHbIX OWnbKax, HEYyMEeHUN BblIAENSATb rMaBHOE W BTOPOCTENEHHOe, CBA3bIBaTb
TEOPUIO C MPaKTUKOW, yCTaHaBnuBaTb MeXnpeaMeTHble CBA3W, (popMynvpoBaTb BbIBOAbI MO
OTBETY, OTCYTCTBUN COBCTBEHHOM NPOECCUOHANbHOM NO3ULINN.

Ecnu cTygeHT He ocBavBaeT AUCUMNIIMHY B YCTAHOBMEHHOM MporpaMmmon obbeme un B
CpOKU, ornpeaenéHHble rpadmkomM yd4ebHOro npouecca, OH He J0oMycKaeTcs K MPOMEXYyTOYHOM
aTTecTtauumm no gaHHomy Buay ydebHon paboTbl.

®akT HeBbINONHeHUA TpeboBaHW, nNpeabsABASEMbIX K CTy4eHTy MpuM OCBOEHUM
ancumnnuHel «MonekynsipHas uamka» M OTPaXEHHbIX B BbILLIENEPEYNCIEHHbBIX KPUTEPUSIX,
doukcmpyeTcs B BeAOMOCTU OLEHKON Heydo8r1emeopumesibHO.



NIUCT COrNACOBAHUN

PABOYASA MPOrPAMMA YHEEHOW ONCUMNNNHDI

HanpasneHue/cneunansHocTb 03.03.02

Oucumnnnuua 61.0.19 MonekynsipHas dounauka

Mpodunb nogrotoeku/cneunanmsauna Pusmka TBEpPAOro tena; Prsmka nasepHbIX 1
cnekTpanbHbIX TEXHONOIMN; AgepHas n MmeanumHckas dounsuvka

dopma obyveHna_ovHas

YyebHbin rog 2022/2023

OTBETCTBEHHbIN UCMOMHUTEND

Mporpamma pekomeHgoBaHa HMC

3aBeaytowmn kacdegpon obien pusnkm Typuwes C.10. 15.06.2022
Wcnonnutenu

AOLEHT Kadoeapbl obLuen onsnku MepembsHuH A.B.  15.06.2022
COINMACOBAHO

Kypatop OOIl

Nno HanpasneHuo/cneyunansHOCTH .20 __

noonucek pacuwiughpoeka rnoonucu
HauyanbHuk otaena obcnyxunsanuna 3HB .20
noonucek pacuwiughposeka rnoodnucu

HauMmeHogaHue ¢hakyribmema, cmpyKkmypHo20 rnodpa3denieHusi

npoTokon Ne or__. .20 _r.



