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®OH/I OHEHOYHbBIX CPEJICTB
TSl TPOBEJICHUS TEKYILIETO KOHTPOJISI YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTECTAllMU 110
___KoppekTupywommuii Kypc no ¢gpusmnke

HAaMMCHOBAHUEC NHUCIIHUITIHHBI

(Momyis)

Hampasnenue moaAroToBKH/CrIeIMaIbHOCTh 18.03.02 DHepro- u pecypcocoeperaromue
MPOLIECCHl B XUMUYECKON TEXHOJIOTUH,
He(pTeXUMUU U OMOTEXHOJIOTHH

Hanpasnennocts (mpodwis)/crienmanm3anus  OxXpaHa OKpyKaroIel Cpebl U palruoHAIbHOE
UCIIOJIb30BaHUE PUPOTHBIX PECYPCOB

®dopma 00yueHus Ounas
I'on Havana oOyueHust 2022
Peanusyercs Bo 2 cemecTpe



BBenenue

1. Hasnauenue: TekyImuid KOHTPOJb M OPOMEXKYTOUYHas aTTectanus obydarommxci PIAOY BO

«CeBepo-KaBkasckuit DenepanbHblii YHUBEPCUTETY HA COOTBETCTBHE MX NEPCOHATBHBIX JOCTHKEHUN
[IOJTAIHLIM __ TpeOOBAaHWUSAM _ OCHOBHOW  Ipo(dEeCCHOHAILHONM  00pa30BaTENILHONM  IIPOrpaMMbI

CHENNANBHOCTH (OIIEHKA 3HAHWUN, YMEHHU U OCBOEHHBIX KOMIIETCHIIUN).

2. ®OC gpnsercs OPUI0KEHUEM K IPOrPAMME TUCIHUILIUHBL (MOIyJis) «Pusukan

3. PaspaGorunk CeipoBarckas Banenruna MesanosHa, nonent kadbeapsl ['uM]I.

4. Ilposenena skcnepruza POC.

UsieHbl 3KCIIEPTHOM TPYIIBI:
[Ipencenarens:
[TaBnenko E.H.—3aB. xadenpoit XTMuAXII

UJieHBI SKCIIEPTHON IPYIIIILL:
Pomanenko E.C. — nouent xkadenpst XTMuAXII
Ceuguenko A.W. — nonent kadenpsr XTMuAXII

[IpencraBuTenb OpraHU3auu-padOTOAATENS:
HoBocenoB A.M., HaYaJIbHUK OT/IeSIa TEXHUYECKOTO pa3BuThs AO «HEeBUHHOMBICCKUN A30T»

OkcneptHoe 3akmtodyeHue. [Ipencrasnennsiii @OC no aucuumimHe «  Koppektupyromuii Kypc 1o
¢uzuke» coorBercTByeT TpeboBanusM OI'OC BO.
[Iperyiaraemelie mpenogaBareneM (GOPMBI U CPEICTBA TEKYIIETO KOHTPOJS aJeKBAaTHBI LENAM U
3aJayaM peaju3aluyd o0pa3oBaTeIbHOM MPOrpaMMBbl BBICHIETO OOpa30BaHUS IO HAMpaBiICHHUIO
noaroroBku 18.03.02 DHepro- u pecypcocbdeperaroniye mporecchl B XUMHUECKOH TEXHOJOTHUH,
He(pTEeXUMUHU U OMOTEXHOJOTMH, HampaBleHHOCTh (mpodmib) OxpaHa OKpyKaromewl cpeiasl U
palyoHaIbHOE MCIOIb30BAaHUE TNPHUPOJIHBIX PECYpPCOB, a Takke LEIsIM M 3ajadam paboueit
NpOTpaMMBI  peann3yeMoil y4deOHOW mucuuIuimHbl. OIEHOYHBIE CpEeNCcTBa ISl TPOBEICHHS
TEKYIIEr0 KOHTPOJS YCHEBAEMOCTH M MPOMEXKYTOUYHOW AaTTECTallMU IPEJCTaBICHBl B IOJHOM
o0Beme.
«05» mapra 2022 1.

5. Cpok nevicteust ®OC onpenensieTcss CPOKOM peau3ainy 00pa3oBaTeILHON MPOTPaMMBbI



1.

IlepeyeHb KOMIETEHUMH € yKa3aHMeM 3TanoB uX ¢opmMupoBaHuUs B
npoirecce 0OCBOeHUs1 00pa30BaTeJIbHON MPOrpaMMbl

Kon Oran CpeactBa  u | Bun xonrpons, | Tum koHTposs HaumenoBanue
onenupae | GOpMHPOBA | TexHONOrMM arrecTanus (ycmuuli, OLIEHOYHOT'O
MOM HHA OLIEHKH (mexywuii/ NUCOMEHHbI  UIU ¢ | CpeAcTBa
xomreren | KOMICTCHIMM NPOMEINCYMOUH | UCNONbI0BAHUEM
V20 1 (Ne Temer) blll) MEXHUYECKUX
cpeocmas)

[IK-4 123 4 56 | CobecenoBanu | Texymmii VYcTHbIl Bompocsr mist

78 e cobecemoBaHus

2. Onucanue nmokasarejieii 1 KpUTepUeB OLUCHUBAHUS HA PA3JIMYHBIX ITANMax HX

(opMupoBaHUsl, ONMCAHUE IIKAJ OLEHUBAHUS

YpoBHU
c(hopMUPOBaHHOCTH
KOMIIETeHIIU(UiA),
HHIUKaTopa (OB)

HeckpunTopsl
. MuHuManbsHbI
MuHUMaIBHBINA YPOBEHD . . Bricokwuii
U yPOBCHB Cpennuii ypoBeHb
HE JJOCTUTHYT YpOBEHBb
(ynoBneTBOpHUT (xoporo)
(HeynoBneTBOpHUTEIHHO) (oTnmuHO)
€JIBHO) 4 6amna
2 bamna 5 6anoB
3 Gamna

[1K- 4-CniocobeH peanu3oBaTh MEPONPUATHUS IO PECYPCO- U SHEPrOCOEPEKEHUIO MPOLIECCOB

OYMCTKHU CTOYHBIX BOJI M 00pabOTKH OcajKka

PesynpraTh
o0yueHus
JUCHUITIINHE
(Momymio0):
HUnouxamop:
NI-1nk-4:
OCYIIIECTBIISIET
OpraHU3AIHI0
TEXHOJOTHUYECKUX
PEXKUMOB
MIPUPOTOOXPAHHBIX
00BEKTOB,
co0Jr0/1ast TIpaBUIIa
OXpaHbI
OKpYXKarolein
cpenpl,
MPOMBIIIUICHHON |
CrienUaJIbHOMN
0e30macHOCTH

10

He
OCBOCHHE
3HaHUM O
MEXaHHYECKUX,
TEIJIOBBIX
SIBIICHUSX;
BEIMYHHAX,
XapaKTePU3YIOIMUX
9TH SIBJICHUS,
3aKOHAX, KOTOPHIM
OHU TIOAYHHSIOTCS;
METOJaX HAYYHOTO
TIO3HAHUS IPUPOJIBI
u  QGopMupoBaHHE
Ha OTOM OCHOBE
MPEACTABICHUNA O
¢duznueckon
KapTUHE MUpa

IIOHUMAcCT

Nwmeer oOrmiee
MIPEJICTaBJICHUE 0
MEXaHUYECKUX,
TEIUIOBBIX SIBIICHUSX;
BCIIMYHHAX,
XapaKTEePHU3YIOIUX
ITH SIBIICHUS;
3aKOHAX,  KOTOPBIM
OHH TTOJYHHAKOTCA,
METOJIaX  HAy4HOTO
[TO3HAHUS TIPUPOJBI H
¢dbopmupoBaHre  Ha
3TOM OCHOBE
MpeICTaBICHUI 0
(hm3udeckol KapTUHE
MUpa;

HOHMMAeT
OCBOCHME 3HAaHUU O
MEXaHHYECKHX,
TETIIOBBIX
SIBTICHUSX;
BEJINYMHAX,
XapaKTepU3YIOIINX
3TU SIBJICHUS;
3aKOHAX, KOTOPBIM
OHU TOTYHHSIOTCS;
METOJax HAy4YHOTO
MO3HAHUS TIPUPOIBI
1 hopMHUpOBaHHE Ha

3TOU OCHOBE
MpEJCTaBICHU O
¢busnuecKoi

KapTHHE MUDA;

MTOHUMAeT
pa3BUTHUE MO3HA
BaTEJIbHBIX
HWHTEPECOB,
HHTEIICKTYalb
HBIX U
TBOPUYECKUX
CITOCOOHOCTEH,
CaMOCTOSTEIIbH
OCTH B
MpHOOpETEHUN
HOBBIX 3HAaHUH
MIPH PEILICHUU
(hm3ugecKux
3a/1aq u
BBITIOJTHCHUN
AKCIIEPUMEHTAIT
BHBIX
HCCIEeN0BaHNN
c
WCTIOJIb30BaHUE
M
HHPOPMaIHOHH




He MPOBOJUT | YACTUYHO TMPOBOJUT | MPOBOIUT BBIIOJIHSAET
HaOIIOIeHHUS HaOJIIOIeHUS HaOJIFOIEHUS aHaJIn3
TIPUPOTHBIX TIPUPOJHBIX SIBICHUH, | MPHUPOIHBIX YCIIOBUS
SIBIICHUMH, OIUCHIBATh U | SBJICHUM, 3aJ1a4H,
OIHCHIBATh U | 0600maTe OIHCHIBATh u | nepedopmynup
0000mIaTh pe3yIIbTaThl 0000mIaTh OBaHHE U
pe3yabTaThl HaOJIIOIEHUH, pe3yiIbTaThI TIePEMOIETTHPO
HaOIIONEHHH, HCIIO0/Ib30BaTh HaOJII0IEHUH, BaHUE,
HCIIOJIb30BATh MIPOCTHIE HCIIOJIb30BaTh 3aMCHSICT
MIPOCTHIE M3MEPUTETTHLHBIC MIPOCTHIE HCXOTHYIO
M3MEpPUTETIHHBIC TIPUOOPEI JUISL | ©3MEPHUTEIIBHBIC 3amaqy Ipyrou
puOOpHI ISl | U3YYEHHS pUOOPHI I | 3agadel Wi
W3Yy4eHUs (hmznyeckmx W3yYeHUS JEJINTh Ha
¢duznuecKux SIBJICHUI; (bU3NUECKIX o/13a1a4u; -
SIBIICHMIA; MIPENCTABIIATH SIBIICHUI; COCTaBIISITh
MPEICTABIATh pe3yIIbTaThl MIPECTABIIAT TUTaH pPenIeHuns,
pe3yIbTaThl HaOJII0IeHU I WIH | pe3yJbTaThl -TIPOBEPATH
HAOJIIOJICHUI WM | U3MEPCHHIA C | HaOMrOEHUH WM | TpejylaraeMble
HU3MEpeHui C | moMomp  TabnMIl, | U3MEPEHUH C | ISt pereHus
TIOMOIIBI0  Ta0iwI, | rpadUKOB MTOMOIIBI0  TaOJMII, | TUITOTE3HI (T.€.
rpaduKoB rpaduKoB; BJIAJIETh
OCHOBHBIMH
YMCTBEHHBIMH
OTICpaITHsIMH,
COCTaBJISIOIIUM
H TIOMCK
HE MIPUMEHSIET YaCTUYHO | IPUMEHSET MIPUMEHSIET
BOCIIUTaHUSI YO€X | MpUMEHSET BOCTIMTaHUSl YOEXKJ | IMOJyYeHHBIC
JIEHHOCTHU B | BOCIUTaHUS YOEXAe | EHHOCTH B | 3HAHUSA U
BO3MOXKHOCTH HHOCTH B | BO3MOXKHOCTHU YMEHUS JJIs
IMO3HAHMS BO3MOXKHOCTHU MO3HAHUS MPUPOJIBI, | PEIICHUS
TIPUPOIBI, B | TIO3HAHMS NMPUPOJILI, B | B HEOOXOIMMOCTH | MTPAKTHICCKUX
HEOOXOAMMOCTH HEOOXOAMMOCTH pasyMHOTO 3aaa4
pPa3yMHOTO pa3yMHOTO HCIOJIb30BaHUS IIOBCETHEBHOM
HCIIOJIb30BaHMS HCIIOJIb30BaHMS JIOCTHKEHUN HayKH | KU3HHU,
JTOCTIKCHUN HAYKH | TOCTYDKCHUN HAYKH W | M1 TEXHOJIOTHHA IS | oOecrieueHus
W TEXHOIOTHH IS | TEXHOJIOTHU IS | JadbHEHUIIIETo 0e30IacHOCTH
JalIbHEHIIIETO JalIbHEHIIIETO pa3BUTHA CBOCH KU3HU,
pa3BUTHUSA pa3BuTHSA YeJIOBEYECKOTO paIOHAIEHOTO
YeJIOBEYECKOT 0 YeJIOBEYECKOT 0 0011€eCTBA; MIPUPOOIIONTH30
o01ecTBa; 00IIIeCTBa; YBAKCHUS | YBaXKCHUS K | BaHUS U
YBaXCHHS K | K TBOpPIIAM HAayKd H | TBOpPIaM HAyKH U | OXPaHBI
TBOpIIaM HAayKH U | TEXHUKH; OTHOIIEHUS | TEXHUKHU; OKpY Karomei
TCXHUKU, K ¢usuke KaK | OTHOIICHUS K | Cpelsl
OTHOIIICHHMS K | DIIEMEHTY ¢usuke KakK
dhmzuke Kak | oOmIeyenoBeuecKoit DIIEMEHTY
DIEMEHTY KYJBTYPBI 00111eYETIOBEYECKOM
0011IeUeI0BEYECKO KYJBTYPbI

Onucanue MKAaJbI OLEHUBAHUS
B paMKax peﬁTI/IHFOBOfl CUCTCMBI YCIICBACMOCTb CTYACHTOB IIO Ka)K,Z[OI;'I JUCHHUITIIMHC
OLCHUBACTCA B XOAC TCKYILIECTO KOHTPOJIA U HpOMe)KYTO‘{HOﬁ aTTeCTalnu.

Texkymmii KOHTPOJIb



PeiiTuHroBasi olleHKa 3HAHUI cTY/eHTa (B cJy4asiX, IPeAyCMOTPEHHbIX HOPMAaTHBHbIMU

akramu CK®Y).
Cpoxu KonuuectBo
Noen/m | Bum nesitenbHOCTH CTYZCHTOB
BBITIOJIHCHUS 0aJIIOB
2 cemecTp
1 [paktudeckoe 3ausTHE 3 5 15
2 JlabopatopHast padoTta 3 5 15
3 JlabopatopHas pabota 7 15 15
4 [IpakTrueckoe 3aHsTHe 8 15 10
Hroro 3a 2 cemecTp: 55

IIpomeskyTouHas arrecTanus

[TpomexyTouHas aTTecTanus B GopMe 3aueTa WM 3a4eTa ¢ OLleHKOM

IIpouenypa 3adera (3aueTa C OICHKOM) KaK OTAEIBHOE KOHTPOJIBHOE MEpOINpHUATHE HE
HPOBONTCS, OLICHWBAHKE 3HAHUI 00yJaroIerocs: MPOUCXOJHUT MO pe3yIbTaTaM TEKYIIEro KOHTPOJIS.
3ayer BBICTABIIACTCS IO pe3ysibTaTaM pabOTHl B CEMECTpE, MPH Cllaye BCEX KOHTPOJIBHBIX TOYEK,
IPEeTyCMOTPEHHBIX TEKYIIUM KOHTPOJIEM ycrieBaeMocTH. Eciam mo uroram cemectpa 0OyYaromIuiCs
umeer oT 33 mo 60 6amioB, €My CTaBUTCA OTMETKa «3auTeHo». OOyuaromemycs, UMEIOIMeMy IO

UTOTraM cemecTpa MeHee 33 0aiIoB, CTABUTCS OTMETKA «HE 3a4TCHOY.
KomnmaecTBo 60aimioB 3a 3a4eT (Ss.) MPU PA3IMIHBIX PEHTHHTOBBIX OajlTax
10 JMCIUILIMHE 110 Pe3yJIbTaTaM paboThl B CEMECTpe

PeliTUHrOBBIN 02J1J1 O AUCHHUILJIHHE
10 pe3yJbTaTaM padoTsl B ceMecTpe (Reen)

KoaunuecTBo 6a/1710B 32 3a4eT (Ssa4)

S0 <R...=60 40
39 <R..<50 35
33<R.x<39 27

R, <33 0

3. TumoBble KOHTPOJIbHBbIE 3aJaHUSl M HMHbIe MATEPHAJIbI, XapaKTepPHU3YIoUIHe

Tansbl (OPMUPOBAHUA KOMIIETEHIIM A

DNk WIN

O 0 3 N

Bonpocsl aj1s1 codecenoBanmsi

Ba3zoBblii ypoBeHb

2 cemecTp

Hpez[MeT U 3HAYCHHUEC OUCILIMUITIINHBI (1)I/ISI/IKI/I. MGTOI[I)I (1)I/ISI/II-IGCKOFO HUCCICIOBAaHUs. OIIBIT,

TUII0TE3a, SKCIICPUMCHT, TCOPUsL.

CBsi3b (PHM3HKH ¢ APYTUMH HAyKaMU U TeXHUKOH. O0Imas CTpyKTypa ¥ 3aauu Kypca QHu3HKH.

dusnyeckoe SIBICHUE.

OcHOBHBIC CAWHUIBI UBMCPCHUA U CUCTCMbI CAWHMUII.
HOFpCH_IHOCTI/I I/I3MepeHHI>’I, CUCTEMATHUYCCKUC U CJIy‘IB.ﬁHLIC OIJ_II/I6KI/I; HCTOYHHUKHN

MIOTPELIHOCTEN U3MEPEHUM.
Dduznyeckuii 3aKoH.

UYro npezacrapiiseT co0oi pu3udeckasi MOICIb PEaTbHOTO 0OBEKTA WJTH SIBJICHUS.

Knaccudukanus puznyeckux 3aaay.
MexaHuka u ee pa3aenbl.

10 MexaHudeckoe ABM)KEHUE U €70 BUJBI.
11 VYpaBHeHue NBUKEHUS TOUKHU.




12
13
14
15
16

17
18
19

20
21
22
23
24
25
26
27
28
29
30

31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

53
54
55
56
57
58

CkanpHoe nosie. BekropHoe nose.

Ilepemenienue, myTh, CKOPOCTh M YCKOPEHUE TOYKH.

Oxapakrepu3yiTe MOHITHS: MTHOBEHHBIE 3HAYEHHSI CKOPOCTH, YCKOPEHHUS
VYT0Basi CKOPOCTh M YTII0BOE YCKOPEHUE TeTIa.

KpHBOJ’IHHGﬁHOC JABHXKXCHHUC TOYKHMU. HepeMeLueHHe, IMyTb, CKOPOCTb U YCKOPCHUC TOYKHU IIPU

KPUBOJIMHEHHOM JIBUKEHUH.

HopMainbHOE 1 TaHT€HIIMAIbHOE YCKOPEHUS TOUKHU.

ITocTynarenbHOE ABMKEHUE TBEPAOIO TENA.

Bpaienue TBep1oro tesia BOKpYr HEMOABUKHOM OCH. [IoHATHE O IMIIOCKOM JIBUKEHUU
TBEPJOTO TeJA.

[ToHsATHS PU3HMUECKOTO U CTAITMOHAPHOTO MOJIEH.

3aMKHyTas1, N30JIMPOBAHHASI CUCTEMA.

ITonsiTHE COCTOSAHUS B KIIACCUYECKON MEXAHUKE.

Jedopmaruu TBep0TO TENA.

YpaBHEHUsI IBUKEHUS.

WNHepuumanbHble 1 HEMHEPUNAIBHBIE CUCTEMBI OTCUETA.

[IpuHumn otHOCUTENBHOCTH ["anumnes.

['panuIbl TPUMEHUMOCTH KJIACCHYECKOW MEXAHUKH MaTE€PUATIbHBIX YaCTHII.
[IpaBuna Ci0KE€HHS CKOPOCTEN B KIIACCUUECKON MEXaHHKE.

I'TaBHBINE MOMEHT MHEPLIMH.

OT 4ero 3aBUCUT MOMEHT MHEPLUU OAHOPOJHBIX TEJl, UMEIOIIUX PABUIbHYIO
TEOMETPUUECKYIO hOpMY.

OceBoil MOMEHT MHEPLIUH TBEPJOTO TENA.

Teopema llITeliHepa: MOMEHT MHEPUIMK OTHOCHUTEIIBHO MPOU3BOJIBLHON OCH BPAILICHHUS.
MOMEHT CUJIbI OTHOCUTEIIBHO HEMOABUKHON TOUYKH.

OCHOBHOE ypaBHEHHUE ITMHAMMUKHN BPAlIaTEIbHOTO IBHXKEHHS TBEPIOIO TEa.
MOMEHT UMITyJIbCa TBEPAOIO TEJIA U3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA.
I'apockonmyeckuii 3P dexT.

3akonsl ["anunes-HproToHa.

ITpupona cu.

Cunel ynpyroctu. 3akoH ['yka.

Cwitbl TpeHuS.

Cunel HHEpLMH.

MOMEHT CHJIBI.

MOMEHT UHEPLMHU TBEPAOIO TEIIA.

MOMEHT MHEPIUU CUCTEMBI.

OCHOBHOE ypaBHEHHE TMHAMHUKHU BpALIaTEIbHOTO IBMXKEHHS TBEPAOIO Tea.
Kunernueckast sHEprys BpalaTeIbHOTO IBHKEHUS TBEPAOIO TEIa

[ToHsATHE O MEXaHUYECKOH CHCTEME.

NMiynbc MaTepuanbHON TOUKM U MEXaHUYECKOW CUCTEMBI.

3aKOH COXpaHCHUsI UMITYJIbca KaK ()yHIaMEHTAJIbHBIN 3aKOH TPUPO/IBIL.

IleHTp Macc MEXaHUYECKOW CHCTEMBI.

Teopema o IBHKEHHH [IEHTPA MAaCC CUCTEMBI.

JIBrrkeHue Tesa nepeMeHHON MaccChl.

PaboTa u MOITHOCTH CHIIBL.

Kunernyeckas sHeprusL.

[ToreHumanbHast SHEPTUsl.

KoHcepBaTuBHBIC 1 HEKOHCEPBATHBHBIC CHIIBI.

3aKOH COXpaHEHUS SHEPTUH.

CTOJIKHOBEHHE YaCTHII.

OO01re NTPUHIAIBI TOCTPOCHUS CUCTEM YTIPABJIEHHUS DJIEKTPOIPHUBOIAMHU.
JlnHAMUYECKHEe W CTATHCTHYECKHE 3aKOHOMEPHOCTH.
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[MapameTpbl cocTOsSIHUS Ta3a.

OnbITHBIE 3aKOHBI MJI€aILHOIO T'a3a.

CTraTHCTUYECKHI METO/,.

TepMoaguHAMUYECKHIT METO/.

[TapameTpsl cOCTOSAHUSA Ta3a.

VYpaBaenue Menneneena - KianeiipoHa.

OmnbITHEIC 3aKOHBI UJICAIFHOIO T'a3a.

OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KHHETHYECKOM TEOPUU HICATTbHBIX T'a30B.
3akoH MakcBeiia o pacrpeesieHud MOJIEKYJ UJI€abHOTO Ta3a MO0 CKOPOCTSM U SHEPTUU
TEILIOBOTO JIBHYKCHUS.

Pacnpenenenue bonprmana.

Pacnipenenenne ['n66c¢a.

BbpoyHOBCKOE ABUKEHHE.

SBiIeHMs IepeHoca B TEPMOJIMHAMUYECKMX HEPABHOBECHBIX CUCTEMAX.
Juddy3us, TemnonpoBoIHOCTh, BI3KOCTb.
TemmoeMkocTh. PaboTa mpu pasaIuvHbBIX H30MpoIIeccax.
Ammnabatudeckuii porecc. [lomutpomnHsiii mporiecc.
Kpyrosoii nponecc.

OO0paTtumble 1 HeOOPATUMBIE TETUIOBBIC TIPOIIECCHI.
CratucThdecKkre pactpeeICHUS.

BepostHOCTE U QuryKTyanuu.

Tepmonunamudeckue GyHKIIUH.

BHyTpeHnHsis sHEprus, padoTa U KOJTUYECTBO TETIIIOTHI.
IlepBoe Ha4asI0 TEPMOJUHAMUKH.

TenmoeMKoCTb.

PaboTa npu paznuvHBIX U30 TpoIeccax.
Anuabatudeckuit mporiecc.

[TonuTponusiii nponecc. Kpyrosoii nporecc.

OO0paTtumble 1 HeOOPATUMBIE TETUIOBBIC TIPOIIECCHI.
ben3uHoOBEIM ABUTATEID.

[IpuBeneHHOE KOIMYECTBO TEILUIOTHI.

Ourponusa. CTaTUCTHIECKOE TOJIKOBAHHUE SHTPOITHH.
Bropoe Hayano TepMoAMHAMUKY, €0 (PUIOCOPCKUI CMBICIT.
Teopema HepHcra.

Hukn Kapuo. KITJI nukna.

TerutoBbIe ABUTATEIH M XOJIOAMIbHBIC MAIITHHBI.

X0JIOIMITBHUK, KOHIUIIMOHED, TEIUIOBOI Hac.

JKunkoe cocrosiare. CTpOCHHUE KUIKOCTEH.

[ToBepXHOCTHOE HATSIKCHUE.

SIBJIeHMsI HA TPAHUIIC KUIKOCTH M TBEPIOTO Tela.

Kanunisipaeie siBIeHUS.

SIBIeHMsI HA TPAHUIIC KUIKOCTH M TBEPIOTO Tela.

dazoBble paBHOBECHS U MpeBpalieHus. VcapeHue 1 KOHIeHCaIHs.

100 PaBHOBecHE HMIKOCTH U HACHIIIEHHOTO TIapa. M3orepmsl Bau-nep-Baanca.
101 Kpurtudeckoe cocrosirue. [leperpeTsiii map u neperperas sXUIKOCTh (METACTAOUITbHBIC COCTOSIHHS).
102 TInaBnenue u kpucramutuzanus. PazoBas quarpaMma COCTOSHUSL.

103 Ypasuenune Knaneiipona-Knaysuyca. TpoitHast TOUKa.

104 Kpurnueckas Touka. Kpurnueckas remmeparypa.

@®a30BbI€ NEPEXOAbl BTOPOTO POAA.
Konebanwst 1 X OCHOBHBIE XapaKTEPUCTHKH.
MexaHu4ecKkne U TapMOHUYECKHE KOJICOaHNSsI.
MasTHHKH.



109 BeiHy)IeHHBIC KONEOaHUS.

110 CB000IHbIC 3aTyXaroIIUe KOJICOaHN.

111 BonnoBoit npouiecc. [1pooabpHBI ¥ ONEPEYHBIE BOIHBI.
112 YpaBHeHHE TIOCKOH U cHeprUUeCKOi BOJIH.

113 BonHoBOe ypaBHEHHE JUIS 3JI€KTPOMArHUTHOTO MOJISL.
114 CBoiicTBa IEKTPOMArHUTHBIX BOJTH.

IloBbIlICHHBIH YPOBEHD

®dusnueckas cucrema.

PU3NYECKUE BEIUUUHBI.

CocrosHue (pU3nIecKoil CUCTEMBI.

Nneanuzanuus Gpu3n4eckoro 00ObeKTa 1 sBICHHS.

Yro noapasymeBaercs o1 HOHATHEM: pellieHue GUu3nYecKon 3a1aum?

Ortansl pereHus GU3NUECKUX 3aj1au.

AHanu3 GpU3NYECKOM CYIIHOCTH 33/1a4u.

Jlnana3oHbl pacCTOSHUNA, BPDEMEHHBIX UHTEPBAJIOB U MAcC, XapaKTEPHbIX JUIS Pa3JIUYHbIX

pa3zIeIoB €CTECTBO3HAHUS.

9 IlpocTpaHCTBEHHO-BPEMEHHBIE OTHOLLICHUS.

10 ®uznueckue monenu. Knnemarnueckoe onucaHue MEXaHUYECKOTO JBUKECHUS.

11 IlpsMonuHeliHOE IBUXKEHUE TOUKH.

12 KpuBonuHelHOE IBMXEeHUE TOUKH. [lepemMelenne, myTh, CKOPOCTh U YCKOPEHUE TOYKHU IIPU
KPUBOJINHEHHOM JIBUKECHHH.

13 HopmasibHOE M TaHT'€HIIMAJIBHOE YCKOPEHMS TOUKH.

14 IloctynarenbHOe ABMKEHHUE TBEPIOTO TENA.

15 Bpamienue TBEpaOro Tejia BOKPYT HEMOABUKHOM OCH. [IoHATHE O IITOCKOM JIBUKEHUH
TBEPAOIO Tela.

16 TlousATuS (GU3NYECKOTO U CTALIMOHAPHOTO MOJIEH.

17 3amkHyTas1, U30JUPOBAHHAS CUCTEMA.

18 IloHsATHE COCTOSHHUS B KJIACCUYECKON MEXAHUKE.

19 [edopmaruu TBEpIOro Tena.

20 YpaBHEHHUS ABUKEHHUS.

21 HMuepuumanbHble U HEMHEPLHMAIBHBIE CUCTEMBI OTCUETA.

22 IlpuHUuMI OTHOCHTENBHOCTH I anmues.

23 I'paHMILIbI IPUMEHUMOCTH KJIACCUYECKON MEXaHUKHU MaTE€pPUAIbHBIX YaCTHULL.

24 TlpaBuna cioKeHUsl CKOPOCTEH B KIIACCHYECKOW MEXaHHKE.

25 I'naBHBII MOMEHT UHEPLIUU.

26 Ot yero 3aBUCUT MOMEHT MHEPLUU OJTHOPOJIHBIX TEJ, UMEIOIINX IPABUIbHYIO
reOMeTpPHUYECKYIo (hopMmy.

27 OceBoii MOMEHT WHEPITMH TBEPAOTO Tea.

28 Teopema lllTelinepa: MOMEHT MHEPLIMM OTHOCUTENIBHO MPOU3BOJIBHOM OCH BpalLlEHUS.

29 MOMEHT CHJIBI OTHOCHUTEIBHO HENOBHKHON TOYKH.

30 OcHOBHOE ypaBHEHHME JUHAMMKY BPALLATEIBHOTO JABMKEHUS TBEPIOTO TENA.

31 MowmeHT umnyJibca TBEpAOTro TeJla N3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.

32 Tupockonmueckwii 3 dex

33 UYro Takoe Bec Tena?

34 OObscHUTE OHATUE HEBECOMOCTD

35 Cunbl TpeHUs CKOJIBKEHUS.

36 Ilonsarue yaap. AOGCONIOTHO yNpyrui yaap.

37 AOGCOMIOTHO HEYnPYTHH ynap.

38 IIpuHUMI NPUYMHHOCTH B KJIACCUYECKON MEXaHUKE.

0NN DNk~ W~



39
40
41
42
43
44
45
46
47
48

49
50

51
52

53

54

55

56

57

58
59
60
61

62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77

78
79

Teopema 0 ABM)KEHUU LIEHTPA MacC CUCTEMBI.

JIBrkeHne Tena nepeMeHHOW MACCHI.

PaboTa 1 MOIITHOCTb CHUIIBI.

KoHcepBaTuBHbBIE 1 HEKOHCEPBATUBHBIE CUIIBI.

ITosHas MexaHWYECKask YHEPTHSI CUCTEMBI.

IToTeHnmanbHas SHEPrUs Teaa Ha BBICOTE.

[ToTeHunanbHast SHEPTUs MPYKUHBL.

CTONKHOBEHHE YaCTHII.

JluccunaTtuBHbIE CUCTEMBI.

KakoBa cBsi3p aMIUIUTY 16l U (pa3bl CMEIIEHUS, CKOPOCTH U YCKOPEHUS IPU MPSIMOTMHEHHBIX
rapMOHUYECKUX KOJIeOaHUsX?

B uewM 3axmirouaeTcs uies MeTo/1a Bpallarolerocst BEKTOpa aMIUIATYAbI?

BeiBenute (hopMysbl sl CKOPOCTU M YCKOPEHHUSI TAapMOHMYECKH KOJIEONIOLIeHCs TOUYKH Kak
(GYHKIIUN BPEMEHHU.

OT yero 3aBHCAT aMIUTUTY/1a U HadalbHast (pa3a rapMOHUYECKUX MEXaHUYECKHX KOJeOaHuil.
YeMmy paBHO OTHOUIICHHE IOJHOW 3HEPIMM T'ApMOHMYECKOTO KOJEeOaHHS K MaKCUMaIbHOMY
3HA4YEeHUIO BO3BpAIAIOIEi CUJIbI, BBI3bIBAOIIEH 3TO KoslebaHue?

Brisequre popmysl a1 nepuoaa kojaebaHuil NpyKUHHOTO, GU3NYECKOT0 U MaTeMaTH4YeCKOTro
MasiTHUKOB.

Kakue mporieccbl mpoUCXOAST MpPU CBOOOIHBIX TAPMOHHUYECKUX KOJEOAHMUAX B Kojebareib-
HOM KOHType? UeM ompenensercs ux nepuoa?

KakoBa  TpaekTopusi  TOYKM, Yy4yacTBYIOIIEW  OJHOBPEMEHHO B  JABYX  B3aUMHO
NEepIEHIUKYJISPHBIX TapMOHUYECKHUX KoJeOaHMsIX C OAMHAaKoBbIMU Tnepuojgamu? Koraa
MIOJIy4aeTCsl OKPYKHOCTb, Ipsimasi?

[To kakoMy 3aKOHY H3MEHSETCs AaMIUTUTYyAa 3aTyXaroluxX KojeOaHui? SIBIAIOTCS JH
3aTyxarolue KoyjeoaHus NepuoIndecKumMu?

[Touemy nOOPOTHOCTH SBIAETCS BaKHEUIIEH XapaKTEPUCTHUKOW PE30HAHCHBIX CBOMCTB
cucTeMbI?

JluHamMuueckue U CTaTUCTUYECKUE 3aKOHOMEPHOCTH.

TepMoanHaMuyeckas MKana TeMneparyp (3aBUCUMOCTH U3MEHEHUs o0bema U JTaBJICHMUS).
Cpenssist KBapaTU4Hasi CKOPOCTb MOJIEKYJI HEAIBHOTO Ta3a.

Cpenssisi KUHETHYECKasi SHEPrHsl MOCTYNaTeNIbHOTO JABMKEHUS OJJHOM MOJIEKYJIbl UAEaJIbHOTO
rasa.

MonekyIapHO-KHHETUYECKUM CMBICI TEMIIEPATYPBI.

BeposTHOCTD U iIyKTyaIuu.

3akoH MakcBena.

HauOonee BeposTHast CKOPOCTh MOJIEKYJT MJ€alIbHOTO Ta3a.

Cpeassisi CKOpOCTb MOJIEKYJIBI Ta3a (CpelHss apupMeTHIecKas CKOPOCTh).

CkopocTH, XapaKTepHU3yOIIHUE COCTOSTHUE rasa.

bapomerpuueckas popmyna.

Cpennsisi 1uHa cBOOOIHOTO podera MoJIeKyJI.

O} PexTUBHBIN TUAMETP MOJIEKYIIHI.

Oneit JlammeprTa.

Omnpit lTepHna.

Ilepenoc >Heprun- 3akoH Oypsoe.

ITepenoc maccel — 3akoH Duka.

BuyTpenHee Tpenue — 3akoH HproToHa.

Yucno creneHeit cBOOOIbI sl UCAIBHOTO Ta3a JKECTKUX MOJIEKYJI.

3akoH bosibiiMana 0 paBHOMEPHOM pacrpeesIeHUH YHEPTUH 110 CTENeHIM CBOOOIbI (3aKOH
paBHOpacHpeIeICHus).

Yro sBnsSeTCA OTHO3HAYHOM (PYHKIUEH COCTOSTHUS CUCTEMBI?

Bo3MoxeH 1 BEeUHbIN IBUTATENb IEPBOTO poAa?



80 PaBHOBecHbIE TPOLIECCHI.

81 MonsipHas TernoeMKocTb. CBsi3b Mexay C Hc.

82 Koapdumuent Ilyaccona.

83 IlonuTponHsbIi porecc.

84 Kpyrosoii nporecc.

85 OOpartumpie 1 HEOOpATUMBIE TETNIOBBIE TIPOIIECCHI.

86 H3meHeHHEe SHTPOIUH.

87 HepapenctBo Kna3zunyca sHTpONIUH 3aMKHYTON CUCTEMBI.
88 WM303HTponuiiHbIi nporecc.

89 HM3MeHeHHe SHTPONUU B MPOIECCaX UACATHHOTO ra3a.
90 Tepmuueckuit K03(h(HUITMEHT MOJIE3HOTO ASHCTBHS I KPYTOBOTO IpoIiecca.
91 ®opmyna bompnmana.

92 IlpuHiuun Bo3pacTaHUs SHTPOIINU.

93 Tperbe HauanO TEPMOJIUHAMUKHU.

94 Teopema HepHcra.

1. Kpurepuu oneHuBaHUS KOMIETEHIIHI

OLeHKa «OTJIIMYHO» BBICTABIISIETCS CTYJICHTY, €CJIN OH
3HaeT: OCHOBHBbIC (PHM3MYECKHE 3aKOHBl W MPHUHIMIBI, KOTOPBIC JIEKAT B OCHOBE PA3IUIHBIX
TEXHOJIOTHUYECKHUX MPOIECCOB, MPHUHIMIAX ACHCTBUSA PA3IMYHBIX almaparoB, MAllUH U TPHUOOPOB;
(U3HYECKYIO CYITHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX MTPOIIECCOB U SBIICHUMH;

aHaIM3UpoBaTh M (HOPMYJIUPOBATH OCHOBHBIC (PU3MUECKHE 3aKOHBI W MPHUHIIUIBI [IPH aHaK3e
NPUPOJHBIX ¥ TEXHUYECKUX TMPOIECCOB W SBJICHHI, BO3HUKAIONUX B TNPOPECCHOHATHHON
JEeSTeNIbHOCTH; TIPU pa3pab0TKe HOBBIX TEXHOJIOTHYECKUX MPOIECCOB, MPOU3BOACTBEHHBIX MAIUH U
KOMIUIEKCOB C IPUMEHEHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHI;
BJIaJICET: HaBBIKAMHM HATYPHBIX SKCIIEPUMEHTOB C MOCIEAyIomeld o0paboTkol HX pe3yibTaToB,
METOJIaMU MAaTeMaTUYCCKOT0, KOMITBIOTEPHOTO U (PU3HUYECKOTO MOJICITMPOBAHMSI, METOIAMHU PEIICHUS
TEXHUYECKUX 3a/lad, pacyeTa IPOU3BOACTBEHHBIX IMPOLECCOB U KOHCTPYHMPOBAHUS COOPYNKEHUH,
MaIlIUH U TEXHOJIOTUYECKOTO 000PYI0BAHHUS.

OreHKa «XOpOII0Y» BBICTABISIETCS CTYICHTY, €Ci B 0a30BOM U YACTUYHO B MOBBIIIIEHHOM YPOBHE
OH:

3HAeT: OCHOBHBbIC (DHM3MUYECKHME 3aKOHBl W TPUHIUIBI, KOTOpBIE JIEKAT B OCHOBE pPAa3IMYHBIX
TEXHOJIOTMYECKHUX IPOIIECCOB, MPHUHIUIBI JACUCTBUS PA3IUYHBIX allaparoB, MAllMH ¥ TPUOOPOB;
(bu3NYECKyI0 CYITHOCTh Pa3HOOOPA3HBIX MPUPOIHBIX MPOILECCOB M SIBICHUMN; MPOLIECCHl B3aUMHOTO
npeoOpa30BaHUsl IIEKTPUUECKON U MEXaHUUYECKOM IHEPTUH;

yMEeT aHaJu3upoBaTh U (HOPMYIHPOBATH OCHOBHBIC (PU3MUECKHE 3aKOHBI M MPUHIUIIBI, KOTOPBIE
JIe)KaT B OCHOBE PA3JUYHBIX TEXHOJOTHYECKUX MPOUECCOB, TNPUHIUIIBI ACHCTBUS Pa3IMYHBIX
anmnaparoB, MallMH U MPUOOPOB; PU3NYECKYIO CYITHOCTh Pa3HOOOPa3HBIX MPUPOIHBIX MPOIECCOB U
SIBJICHH; TIPOIECCHI B3aUMHOTO MPEe0Opa30BaHMs MIEKTPUUECKON U MEXaHUYECKON IHEPTUH;

BJIa/ICET; HABBIKAMHM HATYPHBIX SKCIIEPHUMEHTOB C TOcJeayromieil o0paboTkoil Ux pe3yiabTaToB,
METOJIaMU MAaTeMaTUYCCKOT0, KOMITBIOTEPHOTO U (PU3HUYECKOTO MOJICITMPOBAHMSI, METOIAMHU PEIICHUS
TEXHUYECKUX 3a/lad, pacyeTra IPOU3BOACTBEHHBIX IMPOLECCOB U KOHCTPYHMPOBAHUS COOPYKEHUH,
MaIIUH U TEXHOJIOTHYECKOTO 000PYI0BAHHUS.

OreHKa «yJOBIETBOPUTEIHHO» BBICTABIISIETCS CTYIEHTY, €CJIM YaCTUYHO B 0A30BOM OH:

3HAET HEKOTOPBIE METOJbl aHAIM3a M MOJEIUPOBAHUS, TEOPETUUECKOTO M 3KCIEPUMEHTAIBLHOIO
UCCIIeIOBaHMSI, (PU3MUECKYIO CYIIHOCTh PA3HOOOPA3HBIX MPUPOIHBIX MPOIIECCOB U SIBICHUI;

yMEeT YacTUYHO  aHAIM3HPOBaTh H  (OPMYJIHPOBATH  METOJABI  TCOPETHUECKOTO |
HKCIIEPUMEHTATBHOTO UCCIIEeIOBAHUS, PU3NIECKYIO CYITHOCTh Pa3HOOOPA3HBIX MPUPOAHBIX MPOIIECCOB
U SIBIICHMIA,



OI.[GHKa «HCYAOBJICTBOPHUTCIBHO» BBICTABIIACTCA CTYIACHTY, CCIU B 0a3oBOM YPOBHC OH HMCCT
MMOBEPXHOCTHBIC HEIIOJHBIC 3HAHUA OCHOBHBIX (1)H31/I‘—I€CKI/IX 3aKOHOB W IPUHIOUIIOB, KOTOPEIC JICKAT B
OCHOBC Pa3JIMYHBIX TCXHOJOT'MYCCKUX MMPOUECCCOB.

2. OnucaHue HIKAJbI OICHUBaAHUA

MakcumanbHO BO3MOXKHBIA Oal 3a BeCh TEKYIIMH KOHTPOJb YCTaHABIWMBACTCS PaBHBIM S5.
TCKYH_IGG KOHTPOJIbHOC MCPOMPUATHUEC CUUTACTCA CAAHHBIM, €CJIX CTYACHT MNOJYYMWJI 3a HCTO HC MCHCC
60% oOT YyCTaHOBJEHHOTO MJIi ATOr0 KOHTPOJISI MaKcHUMalbHOro Oamna. PelTuHroBwii Oaii,
BBICTaBJISIEMBIN CTYACHTY 3a TCKYHICC KOHTPOJIbHOC MCPONPUATUC, CAAHHOC CTYACHTOM B
YCTaHOBJIEHHbIE TPadUKOM KOHTPOJIBHBIX MEPONPUITUN CPOKH, OTIPEAEIIAETCS CIETYIOINUM 00pa3oMm:

YpoBeHb BBINOJHEHHUS] KOHTPOJIBLHOIO PeittuHroBeIit Oan (B % oT
3a/IaHUs MaKCHMaJIbHOTO Oajijia 32 KOHTPOJIBHOE 33/IaHUE)

OTnnuHbIf 100

Xopommui 80

Y 10BJIETBOPUTENBHBIN 60

HeynosnerBopurenbHbIi 0

3. Mertonuueckne MaTepualibl, OINpelesiiOIIMe NPoLeIypbl OLCHUBAHMSl 3HAHWH, YMeHMId,
HABBIKOB M (WJIH) ONBITA /IeATEJIbHOCTH, XaPAKTEPU3YIOIIMX 3TANbI (OPMUPOBAHNS KOMIIETEHIMIH

[Ipouienypa mpoBeAEHUS TAHHOTO OIIEHOYHOTO MEPONpPHATHS BKIIOYaeT B ceOs BBIOJTHEHHE
COBOKYITHOCTH Pa3sHOYPOBHCBLIX KOHTPOJIbHBIX 3ada4, IMPCACTABJICHHBIX B MCTOAUYCCKHUX YKa3aHWAX I
JTAHHOM CHeIUaTbHOCTH.

[Ipenyaraempie cTyAeHTY 3aaHust O3BOJSIOT MpoBepuTh OIIK-2 kommeTeHium.

Jlns MOArOTOBKM K JAHHOMY OLICHOYHOMY MEpOIPUSTHIO HEO0OXOJMMO BIAJETh 3HAHUSIMHU,
MOJYYCHHBIMU Ha JICKITMOHHOM KYPCC IUCHUIUIMHBLI U B XOA€ CAMOCTOAT! eJIbHOM pa60TI)I CTyACHTA.

[Ipy TOATOTOBKE K OTBETY CTYIEHTY IMIPEIOCTaBIsIeTCS TMPaBO TMOIB30BAHUS CIPABOYHBIMHU
MarepuaiaMu, KaJIbKyJIITOPOM.

[Tpu mpoBepke 3a/1aHusl, OLICHUBAIOTCSL:

-METOJI PEIICHUS 3aJaHuS;

-[IOJIXOL;

~-TOYHOCTb PaCUETOB;

-[IOCJIEI0BATEIBHOCTD M PAIMOHAILHOCTD BHITIOTHEHHIS.
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