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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. Ilepeyenb KoMmeTeHUMid, (GopMHPyeMBbIX B Mpolecce OCBOCHUSA
OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI
[Iponiecc O0cBOEHMSI JUCHMUILIMHBI HAMPABJICH HA OBJIAJICHUE CIICIYIOIMIUMU
KOMITCTCHITUSIMU
— CHocoOEH OCYIIECTBIIATh TMEAArorHYecKyr0 JeATeIbHOCTh Ha OCHOBE
CIieliMajabHbIX Hay4uHbIX 3HaHUM; (OITK-8);

1.2. Dtanbl ¢opMupoBaHUs KOMIIETEHIIUII M CpPeACTBA OlleHMBAHUA
YPOBHSI UX ¢()OPMHUPOBAHHOCTH

Jransl popmupoBanusa komnereHuuin | Komnerenunu KoHTpOJILHO-01IeHOYHbIEe
cpeacTBa / cnocoo
OlIeHUBAHMS

Pasien 1. OCHOBBI MEXAHIKIL OIIK-8 Pemienue 3a7a4 1 BBINIOJTHEHUE
71a00paTOPHBIX paboT

Paznen 2. OcnHoBbl MmonekysipHor ¢usuku 1 | QITK-8 Pemienue 3a1a4u v BBITIOJIHEHUE

TEPMOJMHAMUKH 1a00paTopHbIX paboT

[TpoMexyTouHas ATTECTaLUS OIIK-8 3a4er (IIMChMEHHBIH)

1.3. Onucanue nokaszareje (GOPMUPOBAHNS KOMIIECTECHIIMM

Koa komMnereHuun IInanupyemble pe3yabTaThl 00y4eHHUs1 (II0KA3ATEIH)

OIIK-8 3Harn:

® OCHOBHBIC (M3WUYCCKUEC SIBJICHUS W OCHOBHBIC 3aKOHBI (DHU3HKH,
TpaHUIBI UX TPUMEHUMOCTH, MPUMEHEHHE 3aKOHOB B BaKHEWIIUX
MPAKTUYIECKHUX TPUITIOKEHUSX;

® OCHOBHBIC (DM3WYECKHE BEIMYMHBI U (PU3MUECKUE KOHCTAHTHI, UX
oTpefieNieHue, CMBICII, CIIOCOOBI M €IUHUIIBI UX U3MEPEHUS;

e (¢yHIaMeHTalbHbIE (PU3NYECKHE OMBITHI M HUX POJIb B PAa3BUTUU

HaYKH;
e Ha3HAYCHHE M TMPUHIUNBI JEHCTBUS BaXXHEHIIUX (U3HMUECKUX
npuOOpoB.

YmMmerh:

® OOBSICHUTH OCHOBHBIE HaO0II01TaeMbIC MPUPOJIHBIE u

TEXHOJOTMYECKHE SIBICHUS M 3PPEKThl ¢ MO3UIMM (yHIaMEeHTaIbHbBIX
(bu3nUecKrX B3aMMO/ICHCTBHIA;

® yKa3aTh, KaKHe 3aKOHBI OMUCHIBAIOT JAHHOE sIBJICHUE WU 3D (DeKT;

® HCTOJKOBBIBATh CMBICT (PU3UUECKUX SBJICHUN U MOHATUH;

® 3amMMChIBaTh ypaBHEHU A Gpu3nueckux BeinnuuH B CU;

e pabotath ¢ nmnpubopamMH U  00OpYIOBaHMEM COBPEMEHHOMN
¢uznueckoit mabopatopuu;

® CIIONIB30BaTh pa3jIMYHbIE METOAMKH (PU3MUECKUX H3MEpPEeHUH U
00paboOTKH IKCIEPUMEHTAIbHBIX TAHHBIX;

® HCIIOJIH30BaTh METO/IbI aJICKBaTHOTO (hU3UIeCcKOTo u
MaTE€MaTUYeCKOro MOJCIUPOBAHUSA, a TaKKe MPUMEHSATh METO/bI
¢bu3UKO-MaTEMaTUYECKOTO K 2119315100 KOHKPETHBIX

GCTGCTBGHHOHay‘-IHLIX U TCXHHUYCCKHUX HpOGHGM.
Biaanerp HaBRIKaAMU:




IIPUHIIMIIOB B BayKHEHIITMX MPAKTUYCCKUX MMPHUIIOKCHUAX
aHajM3a JJIA pe€IICHUs €CTCCTBCHHOHAYYHBIX 3a1a4;

000pyI0BaHUsI COBPEMEHHOM (hu3ndecKoil 1abopaTopuu;

HpOH3BOI[CTBCHHOI>i ITPAKTHKE.

WCIIOIB30BaHUSI OCHOBHBIX  OOMEeDU3NYECKUX 3aKOHOB U
HpI/IMeHeHI/IH OCHOBHBIX MECTOI0OB (1)I/I3I/IKO-MaTCMaTI/I‘-IeCKOI‘O
MPaBWIBHOM  JKCIUTyaTallied  OCHOBHBIX  HPHOOPOB U

00pabOTKK U MHTEPIIPETUPOBAHMS PE3YIbTATOB SKCIIEPUMEHTA;
UCTOJIB30BAHUE METOJOB (PU3UYECKOTO MOJACTHPOBAHUSA B

1.4. Kpurepuu oOueHUBAHMSI KOMIETEHIHI Ha Pa3HbIX IJTamax uXx

¢popmupoBanus
Buj Tekyuieii yaeOHoil padoThl KosnuectBo 6a/110B
1 cemectp (1 TpUMecCTp)

NunuBuyanpHOE 3a/1aHUE 20
BbrlnosiHeHuE U 3a1uTa J1adopaTopHOH paboThl 20
KoHTpoJibHBIE PabOTHI 20
Teopernueckuii OTYET 40
HToro 3a cemectp: 100
Bcero 3a roa 100




HaxonureabHas cucreMa oneHuBanud nmo 100-6ayibH0M mKaJje

Yeroipexodad-
JIbHas CHCTeMa
OLleHUBAHUS
IK3aMeHa

100-
oaIbHas
IIKaJja

BykBennas mkaJna, coorsercreyromas 100-
0aJUIbHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3agera

O1ianyao

90-100

A — OTJINYHO — TEOPETUUYECKOE COJICPKAHUE Kypca
OCBOCHO IOJTHOCTBIO, 06€3 Mpo0OeIoB; HEOOX0IUMbIE
MPAKTUYECKHE HABBIKA PAOOTHI C OCBOCHHBIM
MaTepHuaaoM c(hOPMHPOBAHBI; BCE
[peIyCMOTPEHHBIE POTpaMMO 00yIeHUS
yaeOHbIC 3aJaHUS BBIITOJIHEHBI, KAUECTBO UX
BBIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJLIOB, OJIH3KUM K
MaKCHMaJIbHOMY

Xopomo

83-89

B — oueHb XOPOILI0 — TEOPETUUECKOE COJEPKAHUE
Kypca OCBOEHO ITOJIHOCTBIO, 0€3 PoOesIoB;
HE00X0IMMBIC TIPAKTUIECKHE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
C(OPMHPOBAHBIL; BCE TPETYCMOTPEHHBIE
mporpamMmoii 00ydeHust yueOHble 3aaHus
BBITIOJTHEHBI, KAYECTBO BBIMOJIHEHUS OOJIBIIMHCTBA
13 HUX OLIEHEHO YUCIIOM 0aJlIoB, OJIM3KUM

K MaKCUMaJIbHOMY

Xopotiio

75-82

C — xopo1uIo — TeopeTudeckoe coiep>kaHne Kypcea
OCBOEHO MOJHOCTBIO; HEKOTOPBIE PAKTUUECKHE
HABBIKU pabOTHI C OCBOCHHBIM MaTepHAIOM
c(hopMUPOBaHBI HEJTOCTATOYHO; BCE
MpelyCMOTPEHHbIE MPOTpaMMoii 00ydIeHUs
y4eOHbIE 3aJJaHUS BBITTOTHEHBI, KAU€CTBO
BBITIOJIHEHUS] HU OJTHOTO U3 HUX HE OLICHEHO
MUHHUMAJIbHBIM YUCJIOM 0aJIJTIOB, HEKOTOPHIE BUIBI
3aJJaHU} BBIIOJHEHBI C OIHUOKaMU

Y noBieTBo-
pUTENBHO

63-74

D — ya0oBneTBOpUTENBHO — TEOPETHUECKOE
coJiepKaHue AUCIUIUIMHBI OCBOCHO YaCTUYHO, HO
npoOeITbl He HOCST CYIIECTBEHHOTO XapaKTepa,
HE00X0/IMMbIE MPAKTUYECKHE HABBIKU PaObOTHI

C OCBOCHHBIM MaTE€pPHaJIOM B OCHOBHOM
c(hopMHpOBaHbI; OOJIBIINHCTBO
MPEIYCMOTPEHHBIX MPOTPAMMON 00yUICHHUS
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE

13 BBINOJIHEHHBIX 33JJaHUH, COIePKAT OIHUOKH

Y 1oBieTBO-
PUTETBHO

50-62

E — nocpencTBeHHO — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKA PAOOTHI

He c(OPMUPOBAHBI, MHOTHE ITPEyCMOTPEHHbIE
nporpaMMmoii o0ydeHus: yueOHbIe 3a1aHUs

HE BBINOJIHEHBI JINOO KaYeCTBO BHIMOIHEHUS
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

3autreHo

Heynosnerso-
PHUTEIIBHO

21-49

FX — Hey10BIETBOPUTENBHO — TEOPETHUECKOE
cofiep’KaHHue Kypca OCBOGHO YaCTHYHO;
HE00XO0IMMBbIE MPAKTUYECKNE HABBIKU PaOOTHI

He c(hOPMHUPOBAHBI; OOJIBITUHCTBO

He 3aureno




IPEIYCMOTPEHHBIX MPOTPaMMOi 00yUYeHHUs
y4eOHBIX 3aJJaHU HE BBINOJIHEHO MO0 KayecTBO
UX BBITOJIHEHUS OI[CHEHO YHCIIOM 0aJlioB,
OJM3KUM K MUHUMAJIbHOMY; IIpU
JIOTIOJTHUTEIILHON CaMOCTOSITEIbHOM paboTe Haj
MaTEepUaIoOM Kypca BO3MOXKHO IIOBBILICHHUE
Ka4yecTBa BBIOJHEHHS YUEOHBIX 3a1aHUI

HeynoBnerso-
PUTEIBHO

0-20

F — Hey10BI€TBOPUTEIIEHO — TEOPETUYECKOE
coJiepKaHue Kypca He OCBOCHO; HEOOXOIUMbIE
MPaKTUYECKUE HABBIKUA PAOOTHI

HEe COPMUPOBAHBI; BCE BBHITIOJHEHHBIC yUeOHBIC
3aJIaHMsl COJIEPIKAT IPyObIe OITUOKH,
JIOTIOJTHUTEIIbHAS CAaMOCTOSATENbHAS paboTa Hal
MaTepHalioM Kypca He IPUBEET K KAKOMY-JTHOO
3HAYUMOMY TIOBBITIICHHIO KQ4eCTBA BHITIOJTHCHHMS
yueOHBIX 331aHUI

1.5. O6pazen opopMieHHsI IK3aMEHAIUOHHOT 0 OMJIeTa




MUHHUCTEPCTBO OBPA30OBAHUS U HAYKH
JYT'AHCKOM HAPOJJHOM PECIIYBJIMKA

I'OCYJIAPCTBEHHOE OBPA3OBATEJIBHOE YUPEK/IEHUE
BBICILIET'O OBPA3OBAHUS
JYT'AHCKOM HAPOJHOM PECIIYBJIMKHA
«JIYTAHCKUM TOCYJAPCTBEHHbBIN NEJATOT'HYECKHWIA YHUBEPCUTET»

(I'OY BO JIHP «JITTIY»)

2020/2021 y4eOHbIii roa

HNHcTUTYT PU3MKO-MATEMATHYECKOT0 00pa30BaHus, MH(POPMALMOHHBIX H
00pa3oBaTeJbHbIX TEXHOJIOT Uil
Kadenpa ¢pusuku nu MeToankn npenogaBanns Gusnku

AK3aMEH (yCTHBIN/IIMCbMEHHBIN ) 10 JUCUUILTNHE «DHU3NKa»
Kon/nasBanus nanpasienuit noaroroBku 44.03.04 Ilpogeccnonanbnoe
o0y4eHue (10 OTPACJIAM)

[Ipoduib noaroroBku TexHoa0rusE M31eIMi JIETKOH MPOMBIILIEHHOCTH/
TexHo0rus U Oprauu3anus 00IECTBEHHOTO MUTAHUS

0P0

3K3AMEHAIIMOHHBIN BUJIET Ne 1

YTBepxkaeHo Ha 3aceqaHuu kKadeapsl GU3NKKA U METOJIUKH MperogaBanus (PU3nkH,
npotokoJ1 Ne 1 ot 1 centsidps 2020 rona.

HN.o. 3aBemyromiero kadenpoit CunpueBa A.T'.

DK3amMeHaTop CunbueBa A.T.



2. KOHTPOJIBHO-OIIEHOYHBIE CPE/ICTBA

2.1.01eHoYHBIE CPEACTBA TEKYIIEr0 KOHTPOJIsI (TUIIOBbIE)
3agaumn:
1. Tlapoxonq waeT MmO peke OT MyHKTa A 10 TyHKTa B co CKOpOCTHIO
v, =10KM/4, a 0OpaTHO — CO CKOPOCTBIO v, =16kM/4. Halitu 1) cpeaHior cKopoCTh

napoxona, 2) ckopocth Teuenus peku. (Ots.: 1) 12,3 xm/4, 2) 0,83 m/c)

2. Kakywo cwiy Hajgo NpUIIOKUTh K BAaroHy, CTOSAIIEMY Ha pPeibcax, YTOOBI
BAaroH CTaJ JIBUTaThCsl paBHOYCKOPEHHO U 3a BpeMs =30 ¢ npouen nyTh s=11m?
Bec Barona P=156,96 kH. Bo BpeMs IBMKEHUS HA BaroH JICMCTBYET CHUJIa TPEHUSI,
paBHas 0,05 Beca Barosa.

3. B Gamtone maxogmnoch 10 kr rasa npu masnenun 107 H/m?. Haiitn, kakoe
KOJIMYECTBO ra3a B3sUIM M3 OaJIOHa, €CIIM OKOHYATENbHOE JIaBJIICHUE CTajl0 PABHO
2,5-10° H/m?. TeMnepaTypy raza C4uTaTh HOCTOSHHOI.

4. 6,5 T Bomopoma, Haxoxasuierocss npu temmeparype 27° C, pacmmpsercs
BJIBOE TIPU p = const 3@ CUET MPUTOKA Teria u3 BHe. Halitu 1) paboty pacimupenus,
2) U3MEHEHHE BHYTPEHHEH SHEpPruM rasa, 3) KOJMYECTBO TEIUIa, COOOIIEHHOIO
rasy.

KoHTposibHBIE BONPOCHI NPH 3aLIUTE JJA00PATOPHBIX PadoT:
JIaGoparopHass pabora «OmnpeneieHue IUIOTHOCTH Tejla MpaBUILHOU
Tre€OMETPUYECKO (OPMBI»
1. JlaitTe onpeneneHue MI0THOCTH BEIIECTRA.
2. HazoBure ennHuipl n3Mepenus miotHoctu B CHU.
3. B kakux cnydasx HEOOXOAMMO TOJIb30BaThCS JBYMS H3MEPUTEIbHBIMU
npudopamu pa3HOM TOYHOCTH?
4. Kak ycTpoeH ITaHr€HUNUPKYJIb?
5. Kak ycrpoen mukpomerp?

JlaGoparopHass pabota «OrmpeneneHue BSI3KOCTH KUIKOCTH METOJAO0M
Crokca

1. Kak 3anmceiBaercs hopmyna Ctokca? Ha3zoBuTe BeMMYMHBI BXOAIINE B
Hee.

2. N300pa3ute BEKTOPHI CHJI, IEUCTBYIONINUX HA IIAPUK B YCIOBUSIX OIBITA.

3. IlosicHuTe xapakTep JBHKEHUS IAPUKA B YCIOBUSIX OIBITA.

4. Ilpu KaKuX yCIOBUSX TEJIO JIBHXKETCS MPSMOJIUHEWHO U PABHOMEPHO?

5. Kak uzmepsiercst nuameTp mapuka?

6. B kakux enMHUIIAX U3MEPSIETCsl CABUTOBas BA3KOCTh B CU?



2.2. OueHoYHBbIE CPEACTBA IS POMEKYTOYHOM aTTecTauuu (3a4er)

3aver:
1. KunemaTuka npsiMOJIMHEMHOTO JBHKEHUSI MAaTEPUAIIbHON TOYKHU.
2. KunemaTtuka ABWKEHUS MAaTEPUAIIBHOM TOUKH MO OKPY>KHOCTH.
3. 3akonsl HetoToHa. Macca u cuina.
4. Cuiibl B MEXaHUKE: TPEHUS, YIIPYTOCTH, TATOTEHUS.
5. Umnynbce. 3aKOH COXpaHEHHUS] UMITYJIbCA B U30JIMPOBAHHOU CHCTEME.
6. PaboTa 1 MOIITHOCT®.
7. DHeprus. 3aKOH COXPAaHEHUS U IPEBPALICHUS MEXAHUYECKOW SHEPTUU.
8. OCHOBHOI 3aKOH JUHAMUKH BpaILCHUS.
9. Teopema IllteitHepa. MOMEHTBI MHEPIMU TOHKOTO CTEpXH:, KOJIbLA, IUCKA,
n1apa OTHOCHTEJIBHO OCHOBHBIX OCEM BpaIICHUS.
10. 3akoH coxpaHeHHs MOMEHTa wuMIyJabca. KuHeTnueckas dHEpPrus
BPAIAIONIETOCA TENA.
11. YpaBHeHuEe HEPA3PBIBHOCTHU CTPYH. Y paBHEHUE bepHyIu.
12. OCHOBHBIE TOJOKEHUS MOJIEKYJSIPHO-KMHETHYECKOW Teopur. OCHOBHOE
ypaBHeHue MKT.
13. DxcnepuMeHTanbHBIE Ta30Bbl€ 3aKOHBI: bouns-Mapuorra, I'eit-Jlroccaka,
JanbeToHa, ABOrajpo.
14. Ypasuenue Knanelipona-MeHjieneeBa. Y HUBepcajibHas Ta30Basi IOCTOSHHAS.
15. Tennoemkoctn Tra3za. @OU3HYECKUN CMBICT YHHBEPCAJIbHOM TIa30BOM
ITOCTOSIHHOM.
16. CkopocTh MOCTynaTelbHOr0 ABMKEHUSI MOJEKYJ ra3a. Pacnpenenenue uucina
MOJIEKYJI IT0 CKOPOCTSIM.
17. SBnenme mnepeHoca B ra3zax. YpaBHeHue nepeHoca. [uddysus.
TennonpoBoaHocTh. BHyTpeHHee TpeHue (BA3KOCTh).
18. IlepBoe HauaIO TEPMOJINHAMUKH.
19. Pabota, coBepiiaemas TMpud HU3MEHEHUM OO0beMa rasza. AnuabaThudecKue
IIPOLIECCHI.
20. I{ukn Kapno.
21. Bropoe Hayano TepMOJMHAMUKHA. DHTPOIIHS.



