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ABTOpBI:

1. CTPYKTYPA U OFBEM JUCHUIIJIMHBI Tennogusuka

1. O0BpeM JTUCHUILINHBI B|5
3a4eTHbIX eANHULAX

2. Buabl ayiuTOpHbIX 3aHATHI Jlexuuu
JlaGopaTopHble 3aHITH

3. IIpomexyTouHas aTTecTANMA 3auer
OK3ameH

4. Texkymas arrecrauus KontponsHas padora 2
Homainsis pabora 1

2. IINTAHUPYEMBIE PE3YJIbTATBI

JUCHUIIVIMHE MOAYJISA Tenaopusznka

OBYYEHUA MHIAUKATOPBI) 11O

I/IH,Z[I/IKaTOp — 9TO NPHU3HAK / curHain/ Mapkep, KOTOpLIfI IOKa3bIBACT, HA KAKOM YPOBHC

00yYaromuiCs JOIKEH OCBOUTH PE3YJIbTAaThl 00YUEHUS U UX MIPEIbSIBICHHUE T0JKHO TOATBEPAUTH

(hakT OCBOCHHSI IPEIMETHOTO COACPKAHMSI JAHHON AMCIUILINHBI, yKa3aHHOTO B Ta0u. 1.3 PTIM-

PIIJI.

Tabmumna 1

Koa v HanmeHoBaHue

Ilnanupyembie pe3yJabTaThl

KOHTpO.]'II)HO-OIIeHO‘lHLIe
cpeacTBa 1Jisd OCHUBAaHUA

dhopmynupoBaTh U
peliaTh 3aaauu,
OTHOCSIINECS K
npodecCHoHATBLHOM
JIeSITEIbHOCTH,
[IPUMEHSA
(dbyHIaMEHTATbHBIC
3HAHUA OCHOBHBIX
3aKOHOMEPHOCTEM
pa3BUTHS IPUPOIBL,
yeJI0BeKa 1 o01IecTBa

s dexTrBHO paboTaTh B KOMaH/IE
3-1 - IIpuBecTu MpUMepHI
OCHOBHBIX 3aKOHOMEPHOCTEU
Pa3BHUTHUS IPUPOJIBI, YEIOBEKA U
oOmiecTBa

3-2 - O60CcHOBATH 3HAYUMOCTH
UCIIOJIb30BaHUS
(byHIaMEeHTaIBHBIX
€CTECTBEHHOHAYYHBIX 1
¢dunocopckux 3HaHUI B
(bopMyIMPOBAHUY U PELICHUH
3a1a4 npodeccuoHaIbHON
NEITEILHOCTH 3HAHUU

I1-1 - PabGoras B koMaHe,
dbopMynMpoBaTh U pelaTh 3a4a4n
B PaMKaXx MOCTABIEHHOTO
3aJJaHusl, OTHOCAIIUECS K 001acTu
npodeccuoHaNbHOM
JIeSITeJIbHOCTH

KOMIEeTEeHI[HH 00y4eHUs1 (MHHIMKATOPHI) JMOCTHKEHUsI pe3yJbTaTa
00y4eHHusI MO AUCUHUILINHE
1 2 3
OIIK-1 -Criocoben -1 - lemoncTpupoBaTh yMeHue | JlomamrHss pabora

3auer

Konrponsnas padora Ne 1
Kontponbnas pabora Ne 2
JlaGopaTopHbIe 3aHATUS
Jlexkun

OK3aMeH




V-1 - Mcnonb30BaTh MOHATUNHBIN
amnmnapar u TEpMUHOJIOTHIO
OCHOBHBIX 3aKOHOMEPHOCTEMN
pa3BUTHSI IPUPO/IBI, UEIOBEKA U
oOriecTBa npu (GpopMyITupoBaHUU
U pelIeHUN 3a/1a4
npodheccuoHaTbHOM
JeSITebHOCTH

V-2 - Onpenensate KOHKPETHbIE
IYTH pelleHus 3a/1a4
npodecCuoHaTBHOM
JeSITEIbHOCTH HAa OCHOBE
(byHIaMEeHTaIBHBIX
€CTeCTBEHHOHAYYHbIX 3HAaHUH

3. HPOOHEAYPbI KOHTPOJISA U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYIIEH HM TPOMEXYTOYHONH ATTECTAIIUM TIO
JACHUILIMHE MOJYJSA B  BAJBHO-PEUTHUHIOBOM CHUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. lIpouenypsl Tekyuieid 1 NPOMeKYTOYHOM aTTEeCTALMHU 1O JUCIHUIINHE

1. Jlekuun: KOZ)(l)q)I/IIIHeHT SHAYUMOCTHU COBOKYIIHBIX PE3YJIbTATOB JEKIUOHHbIX 3aHSATHH
- 0.6

Texyuiasi aTTecTanus Ha JEKIUAX Cpoxu — | Makcumajiab
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajiax

Heaes
domawiHss paboma 3,7 50
KOHMPOIbHAsSL paboma 3,8 50

BecoBoii K03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYUIeH aTTecTaluu no jJekuuam — 0.5

HpOMe)KyTO‘{HaH aTTeCTalud 10 JEeKINAM — 3K3aMEH

BecoBoii k03(p)puHeHT 3HAYNMOCTH Pe3YJIbTATOB IPOMEKYTOUYHOM ATTECTAIUM T10 JIEKIMAM

-0.5

2. llpakTHyeckue/ceMuHApCKHe 3aHATHA: KOOPPUUMEHT 3HAYUMOCTH COBOKYITHBIX
pPe3yJibTATOB MPAKTHYECKUX/CEMUHAPCKHUX 3aHATHI — He MPeTYCMOTPEHO

Texkymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
Heaess

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYIeH aTTecTalMH 110

NPAKTHYECKHUM/CEMHHAPCKUM 3aHATHAM— He MPeIyCMOTPEHO

HpOME)KyTO‘IHaﬂ arrecranusd 1mo HpaKTI/I‘IeCKI/IM/CeMI/IHapCKI/IM 3aHATUAM—HET

BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IIPOMEKYTOYHON aTTECTALHHU 110

I[paKTI/I‘leCKI/[M/CCMHHapCKHM 3AHATUAM— HC MPEAYCMOTPCHO

3. JIaGopaTopHbIe 3aHATHS: KO3Q(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB

JadoparopHbIx 3aHaThi —0.4




Texyuiasi aTTecTaiusi Ha JIAGOPATOPHBIX 3AHATHSX Cpoxn — | Makcumaib
ceMecTp, | Hasl OllEHKA
yueOHas B Oas1ax

HeJteJIst
omuem no 1abopamopusvim pabomam 3,15 100

BecoBoii k03()(puHeHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aATTeCTAlNH 10 Ja00PATOPHBIM
3aHsITHAM -1

IIpomexyTouHAasi aTTeCTALMA 10 JIA00OPATOPHBIM 3aHATHAM —HeT
BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB MPOMEKYTOUHOI aTTECTALMHU 1O
JIa0OPATOPHBIM 3aHATHSAM — He NPEAYCMOTPEHO

4. Onnaiin-3auaTus: K03QGUIHEeHT 3HAYMMOCTH COBOKYIHBIX Pe3y/ibTATOB OHJIANH-3aHATHI
—He MPexyCMOTPEHO

Texyuiasi aTTecTalus HA OHJIAH-3aAHATHIX Cpoxun — | Makcumajib
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajax

HeJeJIst

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIEeH ATTeCTAlUH 110 OHJIAWH-
3aHATHAM -He NIPEeAYCMOTPEHO

IIpome:xxyTouHasi aTTecTANNs 110 OHJIAMH-3aHATHAM —HeT
BecoBoii K03()(puHEHT 3HAYNMOCTH Pe3YJbTATOB POMEKYTOYHOM ATTECTAIUM 10 OHJIAWH-
3aHATHAM — He MIPEeAYCMOTPEHO

3.2. [lpouenypsl TeKkyuieid 1 NPOMeKYTOUHOM aTTECTALMU KYPCOBOH padoThI/MPoeKTa

Tekymas aTrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaiabHas
paboThI/MpoeKTa yueOHasi HeJleJiA | olleHKA B 0ajjiax

BecoBoii ko3¢ puumeHT Tekylel aTTecTalluM BHINOJHEHUSI KYPCOBO padoThI/IPoeKTa— He
NpPeayCMOTPEHO

BecoBoii kK03()(puIIHEHT MPOMEKYTOYHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
padoTHI/NIPOEKTA— 3aINUTHI — He MPEAYCMOTPEHO

3.1. IIpouenypsbl TeKyuie U NPOMEKYTOYHON ATTECTALMH 0 JUCHUILIUHE

2. Jlekuuu: k03¢ GUUMEHT 3HAYUMOCTH COBOKYIIHBIX Pe3yJbTATOB JEKIMOHHbIX 3aHATHI

-0.5
Texymas arrecranus Ha JEKIHAX Cpoxu — MaxkcumaJjb
ceMecTp, | Hasl OLleHKA
yueOHast B 0aJj1ax
HeJest
KOHMPOIbHAsL paboma 4,6 100

BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYLIeH aTTecTaluu no jJekuuam — 0.5

IIpomeskyTOYHAS aTTEeCTALMSA 110 JIEKUMAM — 3a4eT
BecoBoii k03¢ (puHEeHT 3HAYMMOCTH Pe3y/JIbTATOB IPOMEKYTOUYHON ATTECTALUM 110 JIEKIUAM
-0.5

2. llpakTHyeckue/ceMuHAPCKHE 3aHATHA: KOOPPUUMEHT 3HAYUMOCTH COBOKYITHBIX
Pe3yJibTATOB MPAKTHYECKUX/CEMUHAPCKHUX 3aHATHI — He MPEeTYCMOTPEHO

Texkymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Hasl OlleHKa
yuyeOHast B 0aJsiax
HeJ eI




BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYILIed aTTecTaluu 110
NMPAKTHYECKHM/CEMHHAPCKUM 3aHATHAM— He MPe1yCMOTPEHO

IIpome:xxyTouHasi aTTecTANUSA M0 MPAKTUYECKUM/CEMUHAPCKUM 3aHATHSIM—HET
BecoBoii kK03 (puHEeHT 3HAYNMOCTH Pe3yJIbTATOB MPOMEKYTOUYHOM ATTECTAIUM 10
NPaKTHYEeCKUM/CEMUHAPCKUM 3aHATUSIM— He MPeAYyCMOTPEHO

3. JlabopaTopHble 3aHATHSA: KO3 PUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/ibTaTOB
JadopaTopHbIX 3aHATH —(0.5

Texymas arTecTanus Ha J1a0OPATOPHBIX 3aAHATHSAX Cpoku — | Makcumajinb
ceMecTp, | Hasl OLlEHKa
yueOHast B O0aJju1ax

HejeJIst
omuem no 1abopamopHsvim pabomam 4,16 100

BecoBoii k03¢ GUIIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYIIeH aTTecTAIUN 0 Ja00paTOPHbIM
3aHATHAM -1

IIpomexyTo4yHas aTTECTALMA 110 JJA0OPATOPHBIM 3aHATHAM —HET
BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IIPOMEKYTOYHOMN aTTECTALHHU 110
JIA00PATOPHBIM 3aHATHAM — He IIPEAYCMOTPEHO

4. OnjaiiH-3aHATHA: KO3(P(PHUIHEHT 3HAYMMOCTH COBOKYITHBIX Pe3y/1bTATOB OHJIAH-3aAHATHIH
—He Npe1yCMOTPEHO

Texymas atrecTanus Ha OHJIAMH-3AHATUAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yueOHas B 0as1ax

HeJeJIst

BecoBoii k03¢ GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB TEKYyIIeH ATTeCTAllUM 110 OHJIAWH-
3aHSITUSIM -He NPeAYCMOTPEHO

IIpome:xxyToyHas aTTecTALMA 110 OHJIAMH-3aHATHAM —HeT
BecoBoii K03 (puHEHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOYHOM ATTECTALUM 110 OHJIAWH-
3aHATHAM — HE NIPEAYCMOTPEHO

3.2. [lpouenypsl TeKyuieid ¥ NPOMEKYTOUHOM aTTECTALMH KYPCOBOH padoThl/MpPoeKTa

Tekymasi arrectauusi BbIIOJHEHUS KYPCOBOii Cpoxku — cemectp, | MakcumajibHast
padoThI/IPoeKTa yuyeOHasi HeJleJisl | OIleHKAa B 0ajljiax

BecoBoii k03¢ punmeHT Tekylel aTTecTalluM BHINOJHEHUS] KYPCOBOH padoThI/IPpoeKTa— He
MPeLyCMOTPEHO

BecoBoii K03 GUUHMEHT NPOMEKYTOYHON ATTECTANMHU BbINOJHEHHA KYPCOBOH
PadoThI/MPOEKTA— 32IUUTHI — He MPEIYCMOTPEHO

4. KPUTEPUM U YPOBHU OLEHUBAHMS PE3VJILTATOB OBYUEHUS MO
JUCLMILIMHE MOY.JISI

4.1. B pamkax BPC npumMeHsIOTCsS yTBEpK/IeHHBIE Ha Kadeape/HHCTUTYTe KpUTEPUH (TIPU3HAKH )
OLIEHUBAaHMS JOCTHKEHUH CTYAEHTOB MO AUCLUILIUHE MOy (Talia. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEPOIpPHUATHI Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOydeHHUs
(MHAMKATOpAM).

Tabnuua 4
Kpurepuu oueHuBanus yueOHbIX J0CTHKEHUN 00y4al0IUXCH

Pe3yabTarsl Kpurepun oneHuBaHusi y4eOHbIX JOCTHKEHUH, 00y4YAKOIIMXCH HA
o0yuyeHHs COOTBETCTBHE pe3yJibTaTaM 00y4YeHHUsi/ MHAUKATOpaM




3HaHusA CryneHT IeMOHCTPHUPYET 3HAHUS U IOHUMaHKE B 00J1aCTH U3YUYEHHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB W HEOOXOAMMBIE ISl MPOIOJKECHUS
o0y4YeHHMs W/MIM BBIOJHEHUS TPYIOBBIX (YHKIMH U JEHCTBHIA,
CBSI3aHHBIX C MPO(ECCHOHANBHON IS TETBHOCTBIO.

Ymenus CryneHT MOXET MPUMEHSATh CBOU 3HAHUS U MMOHMMaHUE B KOHTEKCTaX,

IIPE/ICTABICHHBIX B OLICHOYHBIX 3aJIaHUAX, JIEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOTUMBIX IS
OPOAODKEHUS OOyUYEHUS W/WIW BBIIOJHEHUS TPYJIOBBIX (PYHKUMNA U
JICHCTBHI, CBSI3aHHBIX C MPO(EeCCHOHATBHOM JIeATEIHHOCTBIO.

OnbIT /BiIafgeHue

CTyeHT AEMOHCTPUPYET OMBIT B OOJACTH M3Y4YEHUS HAa YpOBHE
yYKa3aHHBIX WHIUKATOPOB.

Jpyrue pe3ynbTaThl

CTyAeHT AeMOHCTPUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIbTAaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.
CtyneHT cnocoOeH BBIHOCUTH CYXKIEHUS, JeJaTh
(hopMyITHpPOBATh BEIBOJIBI B 00JIACTH U3YyYCHUS.

CTyaeHT MOXKeT coo0IIaTh MPETNoAaBaTeNto U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE TOHUMAHHUE U YMEHHS B 00JIACTH U3YYCHHUSI.

OL€CHKU U

4.2 JIns OLleHUBaHMsI YPOBHS BBINIOJIHEHUS! KpUTEpHUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs npu
MIPOBEJICHNU KOHTPOJIEHO-OIIEHOYHBIX MEPONPHUATHI IO TUCHUIUTMHE MOIYJS) HCIIONB3YeTCS
yHHUBEpcaabHas mKana (Tadim. 5).

Tabmuua 5

Ikaya oueHUBaHUS JOCTHKEHHUS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) M0 YPOBHAM

XapakTepucTHKA YPOBHEH TOCTHKEHHUS Pe3Y/JIbTATOB 00y4eHNs (MHANKATOPOB)
Ne Conep:xaHue ypoBHS IIkajia onieHUBAHUSA
n/n BBbINOJIHEHUs] KPUTEPHUS Tpaauunonnas KauecTBenHasn
OlleHUBAHUS Pe3yJIbTATOB XapaKTepUCTHKA YPOBHS XapaKTepucTH
o00y4eHHs Ka YpOBHS
(BBIMOJITHEHHOE OLIEHOYHOE
3aJaHue)
1. Pe3ynbrarel oOydeHwmst OTnu4HO 3adTeHo Bricokwuii (B)
(MHIUKATOPBI) TOCTUTHYTHI B (80-100 6ammoB)
IOJIHOM 00beMe, 3aMEUaHUll HET
2. PesynbraTsl 00y4deHus Xopouio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6annon)
JOCTUTHYTBI, UMEIOTCSI 3aMEYaHHSI,
KOTOpBIE HE TPeOyIOT
00513aTeTLHOTO YCTPaHEHUS
3. Pe3ynbrarel oOydeHmst Y 10BIETBOPUTETHLHO [Toporogsrii (IT)
(MHIMKATOpPbI) TOCTUTHYTHI HE B (40-59 6anmnos)
MIOJIHOM Mepe, eCTh 3aMeYaHUs
4. OcBoeHHE pe3yIbTaTOB 00yUYSHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET UHJIUKATOPAM, HO 3a4TEHO (H)
UMEIOTCS CYIIIeCTBeHHBIE OMMMOKN 1 | (MeHee 40 6amion)
3aMevaHus, Tpedyercs 1opaboTka
5. PesynbraT 00y4eHus He JOCTUTHYT, HenocratouyHo CBUIETENBCTB Her pe3ynbrara
3aJlaHue HE BBIIIOIHEHO JUIS OLICHUBAHUS




5. COIEPXKAHME KOHTPOJIbHO-OLIEHOYHBIX MEPOIIPUATUN 11O
JAUNCHUIVIMHE MOAYJIA

5.1. Onucanue ayAUTOPHBIX KOHTPOJIBHO-OLCHOYHBIX MEpPONPHUATHH 10 JAWCHMILIMHE
MOYJIsl

5.1.1. Jlekuun

CaMocCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfenaM JEeKIUui B
COOTBETCTBUHU C cojJiepkaHreM auciuruimabl (1. 1.2. PTIJT)

5.1.2. JlabopaTopHbIe 3aHATHS
[IpumepHBIii TEpedyeHb TEM
1. UccnenoBanue TenaooOMeHa U3Ty4yeHUEM
2. Onpenenenue ko3 uueHTa TernIonpoBOIHOCTH TBEPAbIX MaTepHaIoB
3. M3yuyenue nporiecca TeIUIONPOBOJHOCTH MIPU HECTALIMOHAPHOM PEXUME
4. UccrnenoBaHue eCTECTBEHHON KOHBEKIIMHU B YCIOBUSIX KOMOMHHUPOBAHHOTO TEINIOOOMEHA
TpYyO C OKPY>KAIOIIUM BO3AYXOM
5. UccnenoBanue (ha30BbIX EPEXOI0B
6. OnpenesieHue YHUBEPCATIBHOM ra30BOM MOCTOSTHHOM
7. UccnenoBanue ABMKEHUS Ta30BOM Cpe/bl B TPyOax MEPEMEHHOTO CEUCHUS
LMS-mnatdopma
1. https://elearn.urfu.ru/course/view.php?id=6240

5.2. Onucanue BHeEayAUTOPHBIX KOHTPOJbHO-OLEHOYHBLIX MEPONPHUATHHA M CPEACTB
TeKylero KOHTPOJIs M0 IUCHUIINHE MOLYJIs

PaznoypoBHeBoe (nuddepeHnrpoBaHHOe) 00yUeHHeE.
ba3oBbiit

5.2.1. KourpoJubHasi pabora Ne 1
[IpumepHbIii IEpedyeHb TEM
1. TonnuBo. Buael. Xapakrepuctuka
[TpumepHBbIe 3a1aHUs
1. Obmias knaccudukanus TOIUIUB
2. XapakTepucTHKa TBEPIOTO TOTLIIMBA
3. XapakTepucTHKa KUJIKOTO TOTLINBA
4. XapakTepHuCcTHKa ra3000pa3HOTO TOTIHBA
5. Husmas remiora cropaHus TOILUIMBA
6. Beiciiast TerioTa cropaHusi TOIIMBA
LMS-matdopma
1. https://elearn.urfu.ru/mod/folder/view.php?id=146652

5.2.2. KouTpoabHas paGora Ne 2
[IpumepHbIil IEpedyeHb TEM
1. KugemaTuka ra3oB U >KUIKOCTEN



2. llonsiTre 0 MMHUY TOKA U TpyOKe Toka. CBOMCTBA TPYyOKH TOKa JJIs CTAI[MIOHAPHOTO
JIBUKEHUS

3. YpaBHEHUE HEPA3PHIBHOCTU IOTOKA U €0 aHAIU3

4. YpaBHeHHE U3MEHEHUSI JaBJICHUH B IBIXKYIIEMCS IOTOKe (ypaBHeHHe bepHyiin)

5. lunamuka peanbHO# cpeabl. Pexxumbl ABMKEeHHS peanbHO cpeanl. Yucno PeliHombaca u
ero (pU3NIECKU CMBICIT

6. [loTepu naBieHHs HA TPEHUE U HA MECTHBIX CONPOTUBIIEHUAX

[IpumepHsbie 3axanus

CdopmynupoBaTh OCHOBHBIC MTOHITHSI MEXAHUKH KHUJIKOCTEH U ra3os.

N3yuaer ycioBust paBHOBECHS U 3aKOHOMEPHOCTH JBUKEHUS TEKYUUX CPEJl — KUJKOCTEU U
ra3os.

Honymienus:

Texyuue cpenbl MpeaCTaBIIsIeM KaK CILIONIHYIO (TUCKPETHBIM, MOJIEKYJISIPHBIM CTPOCHUEM
npeHedperaem). CiaeCTBUEM T0JIaraeM PacCMOTPEHHE CBOMCTB B 3JIeMEHTapHOM o0beme dV
KaK B MAaKpPOCKOITMYECKOM 00BEME.

[T10THOCTB KUAKOCTH (Taza).

Ecnu mioTHOCTh MOCTOSIHHA, Cpejla HAa3bIBAETCSI HEC)KUMAEMOM.

Ecnu minoTHOCTH EpeMeHHa, TO U cpeia CoKMMaema.

WneanvHas cpena nuiieHa CBOMCTBA BSI3KOCTH (BHYTpEeHHETO Tpenus). PeanbHas cpena
o0ajjaeT CBOWCTBAMH BSA3KOCTH (BHYTPEHHETO TPEHHS).

LMS-mimardopma
1. https://elearn.urfu.ru/mod/folder/view.php?id=150416

5.2.3. lomamnss padora

[IprMepHBIil nepeyeHb TeM

1. PacueT moTeph TEIUIOTHI Yepe3 CTEHKY METaJUTyprHYecKOro arperara

2. OToruieHue Npou3BOACTBEHHOIO MOMEIEHUs (M3Ty4eHUEe U KOHBEKIM)

3. 3agaya Ha onepeyHoe oOTeKaHue Mmyyka Tpyo

4. BpiHyX/IeHHass KOHBEKIHs B ra3ax

[TpumepHsbie 3a1anus

CreHKa TEIUIOTEXHHUUECKOT0 arperata COCTOMT U3 OTHEYNOPHOI0 MaTepuaia TOJIIIUHON
JeNbTa, M, KO3 (GUIIMEHT TeTIOMPOBOIHOCTH KOTOPOTo m3BecTeH (nsamoOaa, Br/(M2K)) u 3aBucut
oT Temrieparypsl. Temreparypa ra3oB (IpoyKTOB TOPEHHs), OMBIBAIOIINX BHYTPEHHIOIO
MOBEPXHOCTH CTeHKH, cocTaiisieT t1, 0C. TemnepaTypa Bo3ayxa, OXJIaK/IAIOIIETO HAPYKHYIO
MOBEPXHOCTh CTEHKH, paBHa t3, 0C. KoaguimeHt ternooriayu oT ra3oB K BHyTpeHHEN
MOBEPXHOCTH CTeHKH cocTaiisieT ainbdal, Br/(M2K). [Tnomans crenku F, M2. M3nydarensHas
CIOCOOHOCTH (CTENEHb YEPHOTHI) HAPYKHOM MOBEPXHOCTU CTEHKH €, IOIH €. Y CIIOBHS
TEeIUIoNEepelaul CTallMOHAPHBIE.

Heo6xoaumo onpenenuts:

1. TemnepaTypsl BHyTpEHHEN U HapYy’KHOM MOBEPXHOCTH CTEHKH tl u t2.

2. CymmMapHsbIii K03 GUIMEHT TeII00Tauu OT HAPYKHON CTEHKHU K BO3AyXY aibdal ,
Bt1/(M2K).

3. Koapdunuent remnonepenaun K, Br/(M2K); mnotHocTh TemnoBoro notoka q, Br/m2 u
koJmuecTBo Teria Q, Mk, Tepsiemoe yepe3 CTeHKY 3a 4Jac.



Kak u3MeHsTcs HICKOMBbIE TIOKa3aTelld, €ClIM TOBEPXHOCTh OyAEeT OpUEeHTUPOBaHA
TOPU3OHTAIILHO (CBOJI [1€YN).

MocTaHOBKa 334a4M NO pacyeTy Tensonepeaayun mexay
ABYMA Cpeaamm Yyepes NNOCKYH CTEHKY

=t
t Cxema Tennonepeqayn Yepes NNockyo oaHOPOaHYI
\ 'fcl CTEHKY:
{1, —Temnepatypacpeg 1u2,
[y, [, — TEMNEPATYPA BHYTPEHHER W HAPYKHORA
NOBEPXHOCTU CTEHKM;
ity; — CYMMapHbIA KoathMUMEHT TENNOOTAAYM OT
Oy (y2 cpeakl 1 K BHYTPEHHEN NOBEPXHOCTU cTeHkun, Br/(M2-K);
q q (> — CYMMaPpHbIA KO3GPULMEHT TENNOOTAAYM OT
HapyXHOM NOBEPXHOCTH CTEHKW K cpene 2, Br/(m2-K);
& — TOMUMWHA CTEHKK, M;
A — ko3thMUMEHT TeNNoNpoBOAHOCTHM Marepuana
le2 cTeHkn, Bri(m-K).

LMS-mmatrdopma
1. https://elearn.urfu.ru/mod/assign/view.php?1d=146660

5.3. Onucanne KOHTPOJIBbHO-OLEHOYHBIX MEPONPUATHI NPOMEKYTOYHOT0 KOHTPOJIA 110
AUCUHMILIHHE MOAYJIS

5.3.1. 3auer

Cnucok mpuMepHBIX BOIIPOCOB

1. [TonsiTUs TEMIIEPATYPHOTO OIS, K30TEPMBI, TEILIOBOTO MOTOKA

2. YpaBHeHue @ypbe 11 CTAMOHAPHBIX TETJIOBBIX YCIOBUI

3. IlepeHOC TEIIOTHI TEIUIONPOBOJHOCTHIO Uepe3 IUIOCKYIO CTEHKY MPU CTALlMOHAPHOM
pexume

4. KoadpummeHT TermonpoBoTHOCTH U €ro GU3HIECKUN CMBICI. 3aBUCUMOCTD
ko3¢ duLIMeHTa TEeMJIONPOBOJHOCTH OT TEMIIEPATYPhI

5. IlepeHOC TETUTOTHI TETIOMPOBOTHOCTHIO Yepe3 HMIHHIAPUIECKYIO CTEHKY TIPH
CTAIllHOHAPHOM PEKUME

6. [TepeHoc TemI0Thl KOHBEKIIMEH (KOHBEKTUBHBIN TeIJI000MeH). YpaBHeHHe HploTOHA-
Puxmana. Koapduument rerooraauu

7. IlepeHOC TEIUIOTH KOHBEKIMEH (KOHBEKTUBHBIN TeriooOMeH). CBoOOIHAs U
BBIHY’KJICHHAs] KOHBEKIIHS

8. AHanmu3 pa3MepHOCTEH 1 OCHOBBI TCOPHH MOA00US ISl ONMCAHUSI KOHBEKTUBHOTO
terroooMena. dusnveckuit cmpicn uncen Hyccenbra, [Ipannmis u I'pacroga.
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9. TennoBoit morpaHn4HbIi ci10i. OcOOEHHOCTH KOHBEKTUBHOI'O TETJIOOOMEHA MpH
00TEeKaHWH TUIACTHHBI TIOTOKOM

10. OcHOBHBIE 3aKOHBI U3TYUYEHUS 7151 a0COTIOTHO YepHOTo Tena. [loHsATHS 00 HHTerpatbHOM
U CIIEKTPaJIbHOM H3ITyUYEHUH.

11. Ocobennoctu nepeaaun Tera nznydeHuem. [lonarue 06 abCONMFOTHO YepHOM,
a0COJIIOTHO OEJIOM 1 a0COJIFOTHO MPO3PAYHOM (AUATCPMHUYHOM) TEJIE.

12. OcOOeHHOCTH TETJIOBOTO U3ITyUEHHs Ta30B.

13. Uznyuyenue ceprix Tei. CTeneHb YepHOTHI U MOTJIoUaTelbHas CIOCOOHOCTh CEpPOro Teja.

14. Tennonepenaya MeKIy ABYMsI CPEAAMHU UEPE3 PA3IEIISIONLYIO UX CTEHKY IpU
cTaumoHapHoM pexxume. Koaddunment rernonepenaun

15. TennonpoBOgHOCTh IPU HECTALIMOHAPHOM TEIIOBOM pekuMe. Harpes u oxuaxaeHue Tein
IIPYU FPAaHUYHBIX YCIOBUAX TPETHETO POAA.

LMS-mmatdopma

1. https://elearn.urfu.ru/course/view.php?id=6240

5.3.2. Dx3amen

Cnucok NpUMEpHBIX BOIPOCOB

1. M3noxwute conepxkanue I mocrymnara MK (o crimomnocTr). Kak ncnons3yercst mocTyaaT
O CIUIOIIHOCTH B MEXAHHUKE KUJKOCTEN U Tra30B

2. B gyem 3akitouaercs CBOWCTBO TekyuecTu. M3nmoxkure conepkanue mocrynara MXKI (o
TekydecTn). Kak ucnonp3yeTcs mocTyaaT 0 TeKy4eCcTH B MEXaHUKE KHUJIKOCTEH U ra3oB?

3. B ueM oTiiMune KUAKOCTH OT ra3a U Kakue Cpe/ibl B MEXaHUKE JKUJKOCTEN U ra3oB
Ha3bIBAIOTCS KUAKOCTHIO? B KaKMX Cydasx ra3 MOKET CUUTATHCS KUJKOCTHIO B MEXAHUKE
KUJKOCTEN U Ta30B?

4. Kaxoii pusudeckuii mapamerp sSBISETCS XapaKTEPUCTUKON CKUMAEMOCTH CIUIOITHON
cpenbl? Kakas crtoiHas cpejia Ha3bIBaeTCsl MAeaTbHOM KUIKOCThIO? B Kakux ciydasx npu
OTIMCAaHUU JABUKEHUS CIUIOMIHOMN CPE/Ibl HCTIONB3YETCS MOJIENb UACATBHON KUIKOCTH?

5. B kakux ciaydasx npH OIKMCAaHHUU MIPOLIECCOB, MPOTEKAOIIMNX B KUIKOCTAX U ra3ax He
NPUMEHUMA MOJIEJIb UICATbHOM JKUJIKOCTH?

6. Kak popmynupyeTcs moHsATHE CKOPOCTHU B MEXaHUKE JKUJKOCTEH 1 ra3oB? Hamumre 310
BBIpaXEHHE CJIOBaMH U B BUJE Gopmynsl. JlaiiTe onpeeneHne CKOPOCTH KUAKOCTEH U ra3oB,
KaK BEKTOPHOM BeMMunuHbl. OT KaKUX MapaMeTpoB 3aBUCHUT 3Ta BennunHa? Kak BeIpa3uTh pacxos
yepe3 cKkopocTh? UTo Takoe CTalluOHAPHOE U HECTALIMOHAPHOE JIBHKEHHE?

7. laiiTe onpeneneHue MOHATUIO KINIOTHOCTh MIOTOKA MACCh». 3alULINTE BHIPAKEHUE
3aKOHA COXPAHEHUS MacChl B 00IIEM BHUJIE U IS HEC)KUMaeMOoH skuakocTH. Pactmdpyiite
caraeMble, BXOIAIME B ypaBHeHUs. HanmumuTe ypaBHEeHHE HEPAa3phIBHOCTH B 001IeM Buae. s
KaKOM KUJKOCTH: UJ€aJTbHOW W PEabHOW, C)KUMAEeMOM UITM HEC)KMMAEMOM - CIIPaBEIJIMBO ATO
yYpaBHEHHUE U ToueMy?

8. Uro Takoe nasinenue? [lepeunciante cuiibl, I€UCTBYIOMINE B PEAIbHON ABUXKYILIEHCS
xuakoctu. llepeuncnure cuibl, ASUCTBYIOUIUE B UACAIBHON JBUKYIICHCS )KUIKOCTH.

9. B kakux ciayvasx B JBUXKYIIEHCS peanbHON )KMIKOCTH BO3HUKAET CHJIa BSI3KOro TpeHusa? B
KaKUX CIIy4asiX B )KUJIKOCTU WJIU Ta3e JACUCTBYeT cuiia AaBieHus? B kakux ciyyasx B
JBIDKYIICHCS )KUIKOCTH BOZHUKAET cujia nHepuuu? Korja B MOKOsIIEHCs: KUAKOCTH ICUCTBYET
cuJa aBJIeHHsI? 3alUIUTe CUCTEMY YPAaBHEHHIM, MTO3BOJIAIONIYIO PEITUTH OCHOBHYIO 331a9y
MEXaHUKH KUJKOCTEN U ra3oB.
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10. KakuM ypaBHEHHEM BBIPAXAETCS 3aKOH COXPAHEHUSI KOJWYECTBA ABUKEHUS IS

ueanbHOM xkunkocTn? Hamummre 3To ypaBHeHUE B BEKTOpHOM (hopme. /11 KaKuX KUAKOCTEH:

C)KMMaeMOU WIIM HEC)KMMAeMO# — MPUMEHUMO ypaBHeHHe Ditniepa? OObSICHATE TTOUYEMYy.

3anuiuTe ypaBHeHMsI cTaTUKU. Kak OHM BBIBOASTCS?

11. Kak coOoTHOCATCS B IIOKOSIIENCS YKUAKOCTH BHEIIHS MacCOBas CHJIa U CUJIa JaBJICHUA?

Korna B mokosiencst »XKMAKOCTH TEUCTBYET cuia AaBieHus? Korga B mokosimiencs >KUaKOCTH He
JNEUCTBYET cuia AaBieHus? JIokaxuTe, 4TO B MOKOSIIECHC HEC)KMMAEMOU KUIKOCTH,
HaXOJSIIEHCs B TIOJIE IEUCTBUS CUIIBI TSDKECTH, TaBJICHHE 10 TTyOuHEe U3MEHSIETCS TUHEIHO.

12. Hanmmure ypaBHeHre bepHynu 1y moToka peanbHol xkuakocTu. Pacumdpyiite

BhIpa)keHHe 1motepb. Yto Takoe koddduuuent Kopuonuca? Kak paccuuThIBaloTCs oTepu

sHepruu Ha Tpenue? OT Yero u Kak 3aBHCUT K03 UIIMeHT conpoTusieHus Tpenns? Yto Takoe

TUIpaBIMYECKUN JUaMeTp KaHana? 3aueM BBOAUTCA dTa BEIMUMHA?

13. JlaiiTe XapakTepUCTUKY JIJAMUHAPHOMY U TypOYJIECHTHOMY PEKMMaM T€UEHUS KUJKOCTH.

OT 4yero 3aBUCHUT PEXUM JIBH>KEHUS )KuIKocTU? JlaliTe onpeaeneHrue MoHsITHIO «ITOrPaHUYHbIN
cinoiy. Kak u3meHsieTcsl TONIIMHA TOTPAHUYHOTO CJIOS BAOJb IIOBEPXHOCTH TPYObI?
14. OOuras xapakTepuCTUKa TBEPIOTO, )KUIKOTO M ra3000pa3HOro TOIIIMBA B METAJLTyprHH
15. Husmias v BeICIIas TEMJIOTa CrOPaHUs TOILUIMBA
16. MeTonuka pacuera ropeHusi TOIUIMBA
LMS-nmnardopma
1. https://elearn.urfu.ru/course/view.php?id=6240

5.4 CopepxaHue KOHTPOJIbHO-OLCHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIUTATEIbHOM 1eSITeIbHOCTH

Hanpasnenue Bun TexHomorus KoMmrerer PesynbTar KonTpoabHo-
BOCITUTATEIBHON | BOCHHUTATEIILHOW | BOCHUTATEIHHOMN st bl OLIEHOYHbIE
JeSITeNIbHOCTH JeSITeNIbHOCTH JIESITEIbHOCTH o0OyueHus MepOonpUsTHS
OIIK-1 a-1 JlomammHsist pabota
3auer
TexHonorus
Kontposbnas
¢dbopmupoBaHus
y4eOHO- pabora Ne 1
YBEPEHHOCTH U
HCCIIEI0BATENBCK Kontposbnas
[Tpodeccuonansu TOTOBHOCTH K
asi, Hay4Ho- . pabora Ne 2
0€ BOCIIUTaHUE CaMOCTOSITENIbHOM
UCCJIEIOBATEIIBCK . JlaGoparopHbie
yCHEITHOU
ast 3aHSITHS
po¢eCCUOHAIBH
. Jlekuuun
0i1 1eITeIbHOCTH
DK3aMeH
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