[lOKYMEHT NOANMUCaH NpOCTO# 3NeKTPOHHOM NOANMUCHIO
MHbopmauus o Bragenbue:




bakanaspvat no HanpasneHuio 20.03.01

1. OCHOBAHUSA ANA BBEAEHUA YYEBHOW OUCLUUMNNUHBI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OQUCLUNSINHBbI B y4eOHbIN NnaH:

- depeparnbHbIn

MwuHncTepcTBa obpasoBaHmsa n Haykm oT 25.05.2020r. Ne 680;

HanpasneHuto 20.03.01

- OCHOBHas npodeccuoHanbHas obpasoBaTenbHasi nporpamMma MNoAroToBkM Gakanaepa,
TexHocdepHas 6e3onacHOCTb,

XN3HeaesaTenbHOCTUN B TexHocdepe.

M3IMEeHEHNA W [JOoNnoJiHeHuA,

1.2 CtaTtyc AMcuMnnuHbl B y4eGHOM nnaHe:
- OTHOCUTCS K 0bsA3aTenbHON YacTu 6noka 1 «Oucunnnuusl» OMOIT.
- AIBNSIETCS AUCLMNNVHON 06si3aTeNbHOM ANs U3ydeHust.

rocyaapCTBEHHbI ObBpasoBaTenbHbI  CTaHOApT Bbiclero obpas3oBaHusa —

TexHocdepHas 6Ge3onacHOCTb, YTBEPXOEHHbIA MNPUKa3oM

no

HanpaBneHHocTb (npoduns) besonacHocTb

1.3 B pabouyto nporpamMmy AUCUUNIUHBI B YCTAaHOBMEHHOM MOpPsSiaKke MOryT ObiTb BHECEHbI
OCyLlecTBMSEeMble B pamKax MMaHOBOro €XerogHoro W CuUTyaTUBHOIo
COBEepLUEHCTBOBaHMS, KOTOpble OTpaxatoTcs B N. 9 paboyen nporpaMmmbl.

2. UENEBASA HAMPABJIEHHOCTb U NMIMAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCUUNNWHE.
JIOTMYECKUE U COAEPXATEJNIbHO-METOOUYECKUE BSAUMOCBA3U ANCLUUMIINHDbI
C APyrmMmm aucumniimHAMU U NPAKTUKAMMN B COCTABE Oron
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I'Ipouecc n3ydeHna gucumninuHbl B UeNlOM HanpaBflieH Ha noaroToBKYy o6yqarou.|,eroc;| K

peweHuto 3agad I'IpOd)eCCVIOHaJ'IbHOPI AeAaATenNbHOCTU cneayrwnx TUNos: Hay‘-IHO-VICCJ'Ieﬂ,OBaTe.I'IbCKI/IVI n

3KCNEPTHLIN,
npenycMoTPEHHbIX

HaA30pHbIN
deaepanbHbIM

n I/IHCI'IeKLI,VIOHHO-ayD,VITopCKI/Iﬁ,
rocyaapCTBeHHbIM

06pasoBaTean bIM

opraHn3auymnoHHO-yN paBﬂeHLleCKVIVI,
CTaHOapToM

BbICLLETO

obpaszoBaHusa (PrOC BO) no HanpaBneHuio nogrotoBku, a Takke OIMOI BO yHuBepcuteTa, B pamkax
KOTOpOW Npenogaétcsa AaHHas AUCLMMNIIMHA.

Llenb gucumnnuHbi: n3y4vyeHne 3aKOHOB paBHOBECUA U OBUXEHUNA XWNOKOCTEWN 1 ra3os, 1 cnocoobl
NPpUMeHeHNA 3TUX 3aKOHOB NMpu peLlleHNN NPaKTUYEeCKNX NMHXEeHEPHbIX 3aaad.

2.2 MNepevyeHb kKomneTeHuun, ¢opMMpyeMbiX B pe3ynbTate OCBOEHUSA Yy4eOGHOM
AUCLIMNIIVHDI:
B pesynbraTe o0oCBOEHMS AuCUMNIMHBLI - OGydvalowmics domkeH obnagaTe  cneaylowmymu
KOMNEeTEHUNAMMU:
KomneTteHuun, .
Koa n KoMnoHeHTbI KOMNeTeHLun,
B hopmMupoBaHumn o
_ HaMMeHoBaHue dopmMrpyeMble B paMkax 4aHHON OUCLUUMTUHBI
KOTOpPbIX 3afeMCcTBOBaHa o
MHOMKaTopa (kak oxxugaembln pesynbTaT ee OCBOEHWS)
AUCLMNIINHA -
AOCTVOKEHNN 3HaTb U MeTb genatb BNageTb HaBbIkamMu
koA HavMeHoBaHune KOMMeTeHLun ymerts A A
noHnmaTb (aencrteoBatb) (MmeTb HaBbIKKM)
1 2 3 4
lpodgheccuoHanbHble KOMIeMeHyuu
OrlK-1 | CnocobeH MAO-1 onk 3HaeT cnocobbl | YMeeT yunTbiBaTh | Bnageer
Yy4nTbIBaTh Haxogut " MeTOAbl | COBPEMEHHbIE CMOCOBHOCTHIO
COBpPEMEHHbIE peLueHus peLleHus TeHOeHUMK NPUMEHSATL
TeHAeHUMK TUMNOBbIX 3KCnepuMeHTan | pasBuUTUS TEXHUKN | OCHOBHbIE  MeTobl,
pasBUTUA TEXHUKU | CUTyaLun Nno | bHbIX M| 1 TexHomorMn B | cnocobbl N cpeacTsa
W TexHomornh B | obecneveHuto TeopeTunyecknx | obnactu nony4yeHuns,
obnactu 6e3onacHocTy 3agav B | obGecneyeHus XpaHeHus,
TexHocdepHon YyeroBeka B | obnactu TexHocepHomn nepepaboTku
6esonacHocTwy, cpege 3almThI 6Ge3onacHocTw, uHdopmaunm, NMeTb
namepuTensHon u | obutaHms OoKpy>XatoLlemn N3MEpPUTENBHOW N | HaBblkM  paboTbl €
BbIYMCIUTENBHON (nponsBoacTBEH | cpeabl N | BbIYUCIUTENBHON | KOMMbIOTEPOM,  Kak
TEXHUKM, HOW, obecneyeHuns TEXHUKM, cpencTeoM
NMH(OPMALIMOHHBIX | OKPY>KatoLLen) H6esonacHocTn WH(OPMaLMOHHBI | yripaBneHus
TEXHOMOrMM  nNpu | Ha OCHOBE | YenoBeka, X TexHonormi B | nHopmaumen

'B criyqae ecnu ducyunnauHa sisnsemcsi oucyurniiuHoU rno ebibopy obyyaroweeocs, mo nuwemcs cnedyrouult mekcm:
- omHocumcs K QucyurniuHam ro 8bibopy;
- fensiemcsi obs13ameribHOU Orisi U3y4eHusi, ecriu 8blbpaHa obydarowumcs.
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peLeHnn TUNOoBbIX
3apgay B obnactu
npodeccnoHansHo
N [OesTenbHOCTH,
CBSA3aHHOM c
3awmTon
OKpyXatoLien
cpeapl "
obecnevyeHnem
©6e3onacHocTn
yenoseka

3HaHWI peanusyemble C | CBOeW

COBPEMEHHBIX NMOMOLLIbHO npodeccuoHarbeH

TeHOEeHUMN MeToa0B N | O oeaTenbHOCTH

pas3BuTUs CcpeacTs

TEXHUKU N | N3MepeHun,

TEXHONOIMA B | UCMILITAHUA 1~

obnactun KOHTpOnS.

TexHocdepHom

©e3onacHoOCTn

MO-2 onk.» 3HaeTt Ymeet Bnageet

lMNpumeHsieT npu | coBpeMeHHbIe NPUMEHATL CNocoBHOCTbIO
peLleHnn TeHOeHUMmn N3MEPUTENBHYIO N | Y4UTbIBATL

TMNOBbIX passuTus BbIYNCNIUTENBHYIO | COBPEMEHHbIE
cuTyauum no | TeXHUKN N | TEXHUKY, TEHOEHUMN pa3BuUTUS
obecneyveHmnto TEXHOMOMMIA B | MHPOPMALMOHHBI | TEXHUKM "
©e3onacHocTH obnactu € TEXHONormn B TEXHOMormm B
yenoseka B | obecrneyveHus cBoen obnactu

cpene TexHoccepHon | npodpeccroHanbH | obecneyeHuns
obuTaHus Ge3onacHoOCTK, | O AeATENbHOCTU | TEXHOCHEPHOM
(Npon3BOACTBEH | U3MEPUTENBHO ©esonacHocTu

HOW, " "

OKpY>KatoLLEen) BbIYMCNUTENBH

COBpPEMEHHbIE on TEXHUKN,

MHOPMALMOHH | UHPOPMALMOHH

ble TeXHOMNOrnW, | biX TEXHOMNOrnM

N3MepuTenbHy B cBoen

o n | npodeccroHan

BbIYUCTIUTENBbHY | bHOM

0 TEXHUKY OEATENbHOCTH




2.3 OnucaHue nokasateneun, KPUTEPUEB U1 LUKaN OLLeHMBaHUSA U 3TanoB (hOpMUMPOBaHUs KOMMNETEHLUIN B paMKax AUCLMNIIVHbI

YpPOBHU CHOPMMPOBAHHOCTM KOMMETEHLNN

KOMMEeTEeHUNs He
copmmpoBaHa

MWHUManbHbIN cpeaHun BbICOKWN

OLeHKM chOPMUPOBAHHOCTN KOMMNETEHLUI

He 3ayteHo

3a4yTeHo

Xapakrepuctmka ccpopMUpPOBAHHOCTI KOMMNETEHLIMN

KomneTteHunsa B nonHomn
Mepe He cdopmmnpoBaHa.

1. ChopMMpPOBaHHOCTb KOMMETEHLIMN COOTBETCTBYET
MUWHUMarbHbIM TpeGoBaHUsIM. IMetoLLmMXcs 3HaHWA,

dopmbl 1 cpeacTea

WHaexe n Kon mHavkatopa MHOAKATODBI MokasaTenb OLeHNBaHNS MMeIOLlJ,VIXCﬂ 3HaHWN, YMEHWI, HaBbIKOB B LIENTOM AOCTATOMHO ANS PeLLeHuUst COHTOON
Ha3BaHve LOCTUKEHMIA KOM.EIJ"IeTeH PMM — 3HAHUS, YMEHNS, YMEHWI 1 HaBbIKOB npakTn4yeckmx (NpodeccroHarnbHbIX) 3agay. p
KOMMNEeTeHLUM KOMMNEeTeHLMM H HaBbIKK (BNageHus) HEAOoCTaTo4HO Ans 2. CchopMMPOBAHHOCTL KOMMETEHLIM B LIENOM (POPMMPOBaHIAS
peLleHUs NPaKTUHEeCKUX COOTBETCTBYET TPEGOBaHUSAM. VIMEIOWMXCS 3HAHUN, KOMneTeHunn
(npodheccuoHanbHbIX) YMEHWI, HaBbIKOB 1 MOTMBALMW B LLIENMOM A0CTaTOYHO Ans
3afgad peLueHns CTaHAapTHBIX MPAKTUYECKNX
(npodbeccuoHanbHbIX) 3agau.
3. CchopMupoBaHHOCTb KOMMETEHLMM MOSNTHOCTbLIO
COOTBETCTBYET TpeboBaHusiM. Vimetomxcs 3HaHun,
YMEHUIA, HaBbIKOB U MOTUBALWM B NOMHON Mepe
[OCTaTO4HO ANS pELUEHNS CMOXHbBIX MPaKTUYECKNX
(npodpeccunoHanbHbIX) 3agaq.
KpuTtepumn oueHnBaHus
NO-1 onka MonHoTa 3HaeT crnocobbl 1 meToabl | He 3HaeT cnocobbl 1. Umetowmxcsa 3HaHMI, B MUHMManbHOM obbeme
Haxogut peleHns | 3HaHun peLueHns MeToAbl peLleHns AOCTaTOYHO ANS PeLleHNs 3KCNepUMEHTarnbHbIX U
TUMNOBbLIX CUTyauuii no 3KCMEepUMEHTarbHbIX U 3KCNEepPUMEHTamNbHbIX U TeopeTnyeckux 3agay B obnacTu 3aluTbl OKpYyXatoLLen
obecneyeHno TeopeTuyeckux 3agay B TeopeTuyeckux 3agad B cpeabl 1 obecneyeHust 6esonacHoOCTH YenoBeka.
6esonacHOCTM YenoBeka obnacTtv 3awmThbl obnacTtu 3awuTbl 2. Nmetomxcs 3HaHUIA, B LIENTOM JOCTaTOYHO ANs
B cpene obutaHus OKpy>XatoLen cpegbl 1 oKpy>KatoLLen cpeapl 1 peLUeHust CTaHOapTHbIX 3KCNEPUMEHTarbHbIX U
(npounsBoaCTBEHHON, obecneyeHus obecneyeHus TeopeTuyeckux 3agay B obnactu 3auThl OKpyXatoLLen
OKpYXXaloLLen) Ha OCHOBe ©6e3onacHoOCTU YenoBeka, 6e3onacHoOCTU YenoBeka, cpenpbl 1 obecneyeHns 6e3onacHOCTH YenoBeka.
3HaHWN COBPEMEHHbIX peanusyemble C peanusyemMble c 3. Nmetowwmxcs 3HaHWiA, B NONHOM Mepe A0CTaTOYHO Ans
TeHAeHUuIA pa3BuTus NMOMOLLIbO METOAOB U NMOMOLLbIO METOAOB U pEeLLEHMWsI CMOXHbIX 3KCNEPUMEHTamNbHbIX U TEOPETUYECKMX
TEXHUKU U TexHomnorui B CpeacTB U3MepeHun, CpeacTB U3MepPeHUH, 3aga4y B 0b6nacTu 3awmThl OKpyXatoLlen cpeabl v
obnactn TexHocdepHon MCMbITAHUA U KOHTPOMS UCMbITAHUIA N KOHTpONs! obecneyeHns 6e30MacHOCTM YenoBeka.
6e3onacHocTu Hanuuve YmeeT yunteiBaTh He ymeeT yuutbiBath 1. IMetoLumxcsa yMeHuii, B MUHUMansHOM obbeme
YMEeHUN COBpPEMEHHbIE TEHAEHUMN | COBPEMEHHbIE TEHAEHUMN | [OCTaTOMHO ANS PELUEeHNS COBPEMEHHbIX TEHAEHLMN 3MEeKTPOHHOE
ONK-1 Pa3BUTUA TEXHMKN U Pa3BUTUS TEXHUKA U Pa3BUTUA TEXHUKN U TexHonorui B obnactu obecneyeHus TecTMpoBaHue,
TexHororun B obnactu TEXHOMorM B obnacTtu TexHoctepHon 6e3onacHoOCTy. cpava PIP
obecneyeHus obecneyeHus 2. imetroLmxcs yMEHUIA, B LIENTOM AOCTaTOYHO ANns
TexHocepHoW TexHocdepHowm pelleHnst CTaHAapTHLIX COBPEMEHHbIX TeHAEHUUA
6esonacHocTw, 6esonacHocTy, pasBUTUSA TEXHVKM U TEXHOMOTWI B obnactu obecneveHms
N3MEepUTENbHON U N3MepUTENbHOM U TexHocdepHon 6esonacHocTH.
BblYMCMNTENBbHON BblYUCAUTENBHON 3. Mimetomxcs ymeHuin, B MONHON Mepe JOCTaTo4HO Afs
TEXHUKM, TEXHUKU, pELLEHUsI CMOXHbIX COBPEMEHHbIX TEHAEHUMWI pa3BUTUS
MH(OPMaLMOHHBIX MHOPMALMOHHBIX TEXHWUKUN 1 TEXHONOTMI B obnactu obecneyeHms
TEXHOMOorn B CBOew TEXHOMOrn B CBOEN TexHocdepHol 6esonacHocTU.
npodeccroHanbHom npogeccnoHanbHoOn
AesATenbHOCTH AeaTenbHocTn
Hanuuve Bnapeet cnoco6HOCTbI0 He Bnageet 1. IMetoLLmMxCsl HAaBbIKOB B LIENOM JOCTaTOYHO A11si
HaBbIKOB NPUMEHSITb OCHOBHbIE CMOCOBHOCTBLIO nony4yeHuns, XxpaHeHus, nepepaboTkv nHpopmaumu.
(Bnagexve mMeTofbl, Cnocobbl n NPUMEHSTb OCHOBHbIE 2. imetoLmxcs HaBbIKOB M MOTVBaLMKN B LIENTOM
OnbITOM) cpefcTsa nonyyeHus, MeToabl, cnocobbl [OCTaTO4HO Ans NonyYeHusl, XxpaHeHusl, nepepaboTku
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XpaHeHusi, nepepaboTkm
MHdopMaLun, UMeTb
HaBbIk1 paboTbl €
KOMMbIOTEPOM Kak
CpeacTBOM yrnpaBneHust
MHpopmaLmen

CpeAcTBa nonyYveHus,
XpaHeHusi, nepepaboTku
nHpopmaumn, nmeTb
HaBblkv paboTbl C
KOMMbIOTEPOM Kak
CpeAcTBOM ynpasneHus
MHOopMaunen

MHGopMaLm.
3. VMimetoLmxcs HaBbIKOB M MOTMBALUW B NOSTHOW Mepe
[OCTaTOYHO ANs NOMyYeHusl, XpaHeHus, nepepaboTku
nHdopmaumn.

-2 onk-2
[NpyvmeHseT npu
pELLUEHUN TUMOBbIX
cuTyaummn no
obecnevyeHuto
6e3onacHOCTM Yenoseka
B cpefe obutaHusi
(npounsBoaCTBEHHON,
OKpyXatoLen)
COBpPEMEHHbIE
MHOPMaLMNOHHbIE
TexHororumu,
N3MEPUTESbHYIO U1
BbIYNCIUTENbHYIO
TEXHUKY

MonHoTa 3HaeT coBpeMeHHble He 3HaeT coBpemeHHble 1. Nmetowmxcst 3HaHWUi, B LLIeNIOM 4OCTaTOYHO Ans

3HaHWN TEHOEHLMN pa3BUTKS TEeHOEHUUN pasBUTUS peLLEHNsI COBPEMEHHbIX TEHAEHUMI Pa3BUTUSE TEXHUKM U
TEXHWUKN N TEXHOMOTWIN B TEXHWKN U TEXHONOIMN B TexHonorni B obnactu obecneyeHns TexHocepHom
obnactn obecneveHus obnacTtun obecneveHns 6e3onacHocTu.
TexHocepHom TexHocepHom 2. imeroLumxcs 3HaHUi, B LEeNoM AOCTaTO4YHO Anst
6e3onacHocTy, Ge3onacHocTy, peLleHnss COBPEMEHHbIX TEHAEHUMIN Pa3BUTUSE TEXHUKN U
N3MEepUTENBHON U N3MepuUTEnbHOM U TexHonorui B obnactn obecneveHns TexHochepHOM
BblYMCIUTENBHON BbIlYUCUTENBHOMN 6e3onacHocTu.
TEXHUKN, TEXHUKN, 3. Mimetomxcs 3HaHWIM, B NONIHOM Mepe JOCTaTO4HO Anis
MHGOPMAaLMOHHBIX MHOPMALIMOHHBIX peLUEHNS CIOKHbBIX COBPEMEHHbIX TEHAEHLMIN pa3BUTUSA
TEXHONOIMMN B CBOEN TEXHOMOMNN B CBOEN TEXHWUKN 1 TEXHONOrMI B obnactu obecneyeHus
npodeccnoHanbHom npodeccnoHanbHoOn TexHoctepHon 6e3onacHoOCTL.
OesaTenbHOCTU OesiTenbHOCTU

Hannune YMeeT NpUMeHsTb He ymeeT npumeHsTb 1. Imelowmxcs ymeHun, B LenoM OCTaTouHO Ans

YMEHUM N3MEPUTENBHYIO U N3MEPUTENbHYIO 1 NPUMEHEHUSI U3MEPUTENBHOW U BbIYUCTIUTENBHOW TEXHUKM
BbIYMCIIUTENBHYIO BbI4YUCIIUTENBHYIO NS peLlleHns NpakTu4eckunx (npodeccnoHanbHbIx) 3agau.
TEXHUKY, TEXHUKY, 2. Nmetowwmxcst yMmeHui, B LIeNIOM AOCTaTO4HO AN
MHAOPMaLMOHHbIE MHMOPMAaLMOHHbIE NPUMEHEHNS U3MEPUTENBHOW U BbIYUCTIUTENBHON TEXHMKN
TEXHOsormn B CBOEW TEXHONOorMM B CBOEN NS peLlleHns NpakTu4ecknx (npodeccnoHanbHbIx) 3agau.
npodeccunoHanbHom npodeccuoHanbHom 3. Mimetomxcs ymeHuin, B MONHOM Mepe JOCTaTO4HO ANA
nesaTenbHOCTU nesiTenbHOCTN NPUMEHEHUSI U3MEPUTENBHOW U BbIYUCTIUTENBHOW TEXHUKM

NS pelleHns NpakTuYecknx (npodgeccnoHanbHbIx) 3agad.

Hanuuve BrnageeT cnocoGHOCTbIO He Bnageet 1/Metomnxcsa HaBbIKOB B LIENIOM AOCTaTOYHO Ans ydYeTa

HaBbIKOB YYMTbIBaTb COBPEMEHHbBIE | CMOCOBHOCTBIO yUnThIBaTh | COBPEMEHHbIX TEHAEHLMN Pa3BUTUSE TEXHUKN U TEXHOMOTMN

(Bnagexve TeHAeHUUN pa3BuTUS COBpPEMEHHbIE TEHAEHLMM | MPU PELLEHNM NPAKTUYECKUX 3afay.

OnbITOM) TEXHWUKN N TEXHOMOMNM B pasBUTUS TEXHWUKU U 2. MimetoLumxcs HaBbIKOB M MOTMBaLMN B LieNIOM

obnactn obecneveHus
TexHocepHoW
6e3onacHocTu

TexHosornm B obractu
obecneyeHus
TexHocdepHowm
6e3onacHocTn

[OCTaTOMHO A1 yYeTa COBPEMEHHBIX TEHAEHLMUN
pas3BUTUS TEXHWKM U TEXHOMOTAWN NP PeLLEHNN
npakTU4ecKMx 3agad.

3. VimetoLmxcsa HaBbIKOB M MOTMBALUM B MOJTHOM Mepe
[OCTaTOMHO ANs yYeTa COBPEMEHHbIX TEHOAEHLMM
pas3BUTUS TEXHWKM U TEXHOMOTAWN NP PeLLEHNN
npaKkTU4EeCKNxX 3agad.

3NEKTPOHHOE
TecTupoBaHue,
cpava PIP




2.4 Ilornyeckue u cogepxaTtenbHble B3aUMOCBA3N QUCLUMIIVUHDBI C
ApYyrMmMu aucuunivHamMm v npaktukamm B coctase OOl

OvcumnnuHbl, NPakTUKU*, Ha KOTOopble onupaeTcs
coaepxaHvne AaHHOW ANCLIMMNUHBI

MepeyeHb TpeboBaHwMiA,
CchopMUPOBaHHLIX B X0ae
MHaeke un N3y4YeHUsi NpeaLecTBYHOLLMX
HanMeHoBaHWe (B MOZAanbHOCTK «3HaTb U
NoHUMaTb», KYMeTb AenaTtby,
«BageTb HaBblKAMUY)

MHOekc n HanmeHoBaHue
ANCUUNMMH, NPaKTUK, AN
KOTOPbIX CcoAepKaHne aaHHOM
AVCUMNIVHBI BbICTynaeT
OCHOBOM

MHOekc n HanmeHoBaHue
OUCLMNAWH, NPaKTUK, C
KOTOPbIMW AaHHAs AUCUMNITMHA
ocBauBaeTCs napasnnensHo B
XO[e OfHOro cemecTpa

3HaTb: OCHOBHblIE MOHATMSA,

TEPMVHBI " onpepaeneHus
BEKTOPHOM anre6pbl n
aHanMTUYecKoi reoMeTpuu.

Cnocobbl  pelleHusi  cucTem
NVHEVHbIX  ypaBHEHW, 3ajad,
CBSI3aHHbIX c MaTpuuamMu.
OCHOBHbIE MOHATUS, TEPMUHBLI U

onpepeneHns u3 Teopun
anddepeHumansHoro "
WHTErpanbHoro NCYUCIIEHMS.
Cnocobbl peLueHns
anddepeHumanbHbIX ypaBHEHNUI
" WHTErpanos. OcHoBHble
MOHATUSA, TEPMUHbI "
onpepeneHns Teopum

51.0.06 OObIKHOBEHHbIX

Beicwan anddepeHumanbHbIX

MaTemaTuka ypPaBHEHWIA.

Ymetb: Pewartb 3agaun u3
pasfgena BEKTOpHOW anrebpbl
N aHanUTU4YeCKon reomeTpumn.

Onpegenatb TUNbI
andbdpepeHumanbHbIX
YPaBHEHUNA, pelwaTtb

npakTuyeckMe 3agjayum Ha
ocHoBe AuddepeHumnanbHbIX

ypaBHEHUN.
Bnapetsb: HaBblKamu
pelwleHunaA NPaKTU4EeCKUX

3afjady M3 paccMmaTrpuBaemblxX
B Kypce pasfenoB BbICLUEN
MaTeMaTuKu

3HaTb: OCHOBHbIE TMOHATUSA U
3aKOHbI CbVISVIKVI, OCHOBHbIE

MeToAbl aHanusa "
3KCnepumMeHTa,

du3nyeckMe OCHOBbI CPEACTB
nepenauiu WHopmauun
OCHOBHblE (DM3NYECKNe ABMNEHUS;
rpaHnLbl NPUMEHMMOCTH

3aKOHOB, OCHOBHblE (husnyeckue
BENUYNHBI U n3nveckme
KOHCTaHTbl, WX onpeaeneHue,
CMbICTT; dyHOaMeHTanbHble
dm3mnyeckmne onbiTbl N NX POSb B
pasBUTUN Hayku; usmnyeckue u

B1.0.08 ®usumka

mMaTemMaTuyeckune MeToAbl
OUEHKN W aHanusa SBMNeHnn
npupoasl.

YmeTb: BOCNPUHUMATD,

obobwarte U aHanuMsupoBaTb
MHGOPMaUMIo, MOSMYyYEHHYI0 W©3

pasHbix
WCTOYHMKOB, uccnenosaTb
YHKLMM bur3nMyecKkux

3aBUCMMOCTEN U CTPOUTb  UX

B1.B.020ueHka Bo3aencTsus
Ha OKpy>KatoLLyto cpeay,
B1.B.040xpaHa okpyxatoLen
cpeabl,

B1.B.221cTO4YHMKM
3arpsisHeHWs cpeapl
obuTtanusa, 61.B.23

MoxxapoB3pbIBO6E30NACHOCTb.

B51.0.17 YnpaBnexue
TexXHoCcepHON
6e30nacHoOCTbIO,
B51.0.22lNpupogonons3oBaHune,
B1.0.21TexHoreHHble CUCTEMbI
N 3KONOrMYECKNIN PUCK,
Bb1.0.313awmTta HaceneHns n
TeppuTopun B YC.




rpaduku; oLeHuBaTb
Habnogaemble npupogHblie U
TEXHOreHHble ABNeHus n
addeKTbl C NO3nLMI

yHAaMeHTanbHbIX  PU3NYECKNX

B3aMMOOEeNCTBUN;
WCTONKOBbIBaTb CMbICH
hr3nYecKmX

BEJINYUNH " NOHSATUN;

o6pabaTbiBaTb CTaTUCTUYECKYIO
WHGOPMaLuo; CTaBuUTb UeMb ”
OpraHn3oBbIBaTb eé
OOCTUXEHUE, YMeTb MOSICHUTb
CBOIO Lenb U

BblOMpaTb MNyTU  OOCTWKEHWS;
NPUMEHSITb  CUCTEMHBbIN MOAXOA
npu n3y4yeHun dmandeckom
npobnembl unm

NpaKTU4ecKoro onbITa,
aHanua3npoBaTb Lenu 1 yHKUMK
PU3NYECKNX 3aKOHOMEPHOCTEN.

Bnapetb: ncronb3oBaHNEM
OCHOBHbIX obweduranyecknx
3aKOHOB M MPUHLUMMOB B
BaKHEMLLMX

NPaKTUYECKNX NPUIOXKEHUSIX;

NpUMeHeHNeM OCHOBHBbIX
MeTo40B Pu13KnKO-
MaTemaTU4eckoro aHanumsa Aans
peLueHns

€CTeCTBEHHOHaY4YHbIX 3a4ay;
CMocoBHOCTLIO CTPYKTYpMpOBaTh
npobnemsbl, cucTeMaTM3MpoBaTb
MHdopMaLmto,
TeopeTUYeCKN-MHOXECTBEHHBIM
N BEPOSATHOCTHbIM MOOXOAOM K
NMOCTaHOBKE M peLleHnto 3a4au.

61.0.16
MeTtponorus,
cTaHgapTusaums
"
cepTudukauma

3HaTb: nMpaBOBble OCHOBbI
METpOIIornu,

cTaHAapTu3aumm "
cepTudunkaumu,;
MEeTpPONornyeckne  Cryxobl,
obecneuynBawolime €eauHCTBO

n3MepeHunin; TexXHU4yeckue
cpencTtea n3MepeHun;
NPUHLNMbI NOCTPOEHUS
MeXayHapOAHbIX n
OTeYeCTBEHHbIX CTaHOapTOB;
npasuna Nnonb30BaHuUs
cTaHgapTamu, KoMmMfekcamm
CTaHgapToB 7] Apyrov
HOPMaTUBHO-TEXHNYECKON
OOKyMeHTauunen.

YMeTb: NpMMeEHATb MeToAbl U
cpenctea TEXHUYECKUX
n3MepeHunn, cTaHgapThbl,
TEXHUYEeCKne pernameHTbl U
apyrve HOpMaTUBHbIE
OOKYMEHTbl  NpW  OLEHKe,
KOHTpoOne KayecTBa "

cepTUdMKaLUM  NPOAYKLMU;
paspabaTbiBaTb HOPMaTUBHO-
TEeXHUYecKne [OOKYMEHTbI Mo
MOZEPHM3ALUMN  MOABUKHOIO
cocTaBa U1 ero y3arnos.

Bnagetb: MeTogaMu U




cpencteamu TEXHUYECKUX
N3MepeHui, npueMmamu
UCnonbL30BaHUA CcTaHO4apToB
" apyrux HOpPMaTUBHbIX
OOKYMEHTOB  NpW  OLEHKe,
KOHTpone KayecTBa "
cepTMdunKaumMm NpogyKumnu.

* - ANA HEKOTOPbIX AUCLMMIMH NepBOro roga o6yquM;| uenecoo6pa3Ho YKa3aTb Ha B3aUMOCBA3b C I'Ipe,ElLIJeCTByI-OLLl,eVI NoAroTOBKOM
06yqarou.w|xc;| B CTapLuew Lkone

2.5 ®opmMbl MeTOANYECKNX B3aUMOCBA3eN AUCLUNIIUHBI C APYTUMU AUCLUNIIMHAMU U
npakTukamu B coctaBe OIMOIM

B pamkax meToguydeckomn paboTbl NnpuMeHsoTCA criegytoime hopmbl METOANYECKUX B3aUMOCBA3EN:

— Y4YET coaepaHus npealecTBYLWUX OMCUMMAMH Npu dopMmnpoBaHun pabdoyen nporpamMmmbl
nocrnenywwen QUCLUMMIvHbI,

— cornacosaHue pabo4yen nporpaMmMbl NpeaWecTBYOLWEN AMCLUMMNIVHBI BEAYLINM NpenogaBaTenem
nocrnenyoLwen QUCLUNMNImHbI;

— COBMECTHOe 0O6CyxaeHue BegylwumMu npenofaBaTensaMu npeawecTByOWEen U nocrneayowemn
ONCUMNIIMH pe3ynbTaToB BXOAHOrO TECTMPOBaHMS MO nocneaywen gUCUmnimvHe;

— y4yacTue BefyLlero npenogaesaTens nocneayowen gMcunnivHbl B npoueaype npuéma 3adveta no
npegbiayLUen.

2.6 CoumanbHoO-BOCNMUTATENbHbIA KOMNOHEHT ANCLMUNIIUHBI

B ycnoBusix co3gaHHOW BY30OM COLMOKYNbTYPHOW cpedbl B pe3ynbrare U3ydeHus ANCLMMINHDBI;
POpPMUPYIOTCS MMUPOBO33PEHME U LIEHHOCTHbIE OPUEHTaUMM OBYyYarLIMXCS; UHTENNEKTyarlbHble YMEHUs,
Hay4YHOEe MbILUNEHNE; CNOCOBHOCTb MCMONb30BaTh MOJYYEHHbIE paHee 3HaHWs, YMEHWs], HaBblkW, pa3BUTME
TBOPYECKMX Ha4ar.

BocnutateneHble 3agadn peanuayoTca B npoLecce obleHnsa npenogasaTens ¢ obyyamowmmmucs, B
NCNONb30BaHUN aKTUBHbIX METOAOB 00y4eHus, nobyxaaoLmx obyyatoLwmxca NposBMTbL cebs B COBMECTHOM
OEATEeNbHOCTU, MPUHATL OUeHoYHoe peleHne. KonnekTuBHble BuAbl OEATENbHOCTU CNocOOCTBYIOT
NpMoOpeTEHNI0 HaBLIKOB PaboTbl B KOMMEKTUBE, YMEHUS ynpasreHus KonnektnsoM. CamocTosiTenbHas
pabota crnocobcTByeT BbIpaboTKe Yy OOy4awLMXcss CNocOOHOCTU MNPUHMMAaTb pPELUEHVME W HaBbIKOB
CaMOKOHTPOSIS.

Yepes ces3b ¢ HUPC, ocywectBnsiemoli BO BHeydeOHOe BpeMsi, COLManbHO-BOCMUTATENbHBIN
KOMMOHEHT OPMEHTMPOBAH Ha:

1) apantauuto n BcTpaumBaHuMe oOyvakwmxcs B obuecTBeHHy0 Xxu3Hb BY3a, ykpennenue
MEXITMYHOCTHbIX CBSI3EN 1 YBEPEHHOCTW B NMPaBUbHOCTM BbIGpaHHOM npodeccuy;

2) npoBedeHve cCuUCTeMaTMYECKOW W LeneHanpaBneHHoW npodopuveHTaunoHHOW paboThl,
dopMMpoBaHME TBOPYECKOrO, CO3HATENBbHOIO OTHOLUEHUS K TPYAY;

3) hopMmpoBaHne OBLLEKYNBTYPHBLIX KOMMETEHLNIA, YKPENSEHNE NMNYHBIX U TPYNNOBbIX LIEHHOCTEWN,
00LLEeCTBEHHbIX LLIEHHOCTEN, LLEHHOCTUN HEeNMpepbIBHOrO 0b6pa3oBaHus;

4) rpaxkgaHcKo-npaBoBOe BOCMUTAHUE NINYHOCTMU;

5) naTpuoTuuyeckoe BocnuTaHWe oby4varowmxcs, GopmMmupoBaHme MOAENM npPodECCUOHANBHOM
3TUKU, KYNbTYpbl 3KOHOMWUYECKOTO MbILLIEHUS], AENTOBOro 00LeHMS.

ObbeanHeHne anemMeHTOB 0Opa3oBaTenbHOW M BOCMUTATENbHOW COCTaBMSAOLWEN AUCLUNMUHDI
cnocobcTByeT (hopMUPOBaHMID OBLLEKYNBTYPHBIX KOMMETEHLMIA BbIMYCKHMKOB, KOMMNETEHLUUA COLMANbHOMO
B3aMMOJENCTBMUS, cCaMOOpraHn3aunm n camoynpasneHusi, CACTEMHO-AEATENbHOCTHOrO Xapakrepa, co3gaet
ycnoBus, HeobxoanmMble 4N BCECTOPOHHENO Pa3BUTKS JIMHHOCTMW.




3. CTPYKTYPA U TPYAOEMKOCTb YYEBEHOU AUCLUMNUHBI

OucumnnuHa nayyaetca B 4 cemecTpe 2 Kypca.
MpopomknTensHOCTb cemecTpa - 17 1/6 Hepenb.

Peanusauma OucUMNAUHBI NO OYHO-3204YHOM (:bopme 06yqu|/|s| ocyuwlecTBndeTcd C 4aCTUYHbIM
NPpUMEHEHNEM 3JNTEKTPOHHOIO O6y‘-IeHVIﬂ N ANCTaHUNOHHbIX O6pa30BaTeﬂbeIX TEXHOSOTUMN.

TpynoemkocTb, Yac B aya./
¢ npumeHerveM 90, OOT, yac
Bug yyebHow paboTbl CemecTp 4, Kypc 2*
O4YHO-3a04Hasi 3a04Hasa opma
4 cem. CceM. 2 Kypca Kypca
1. KoHTakTHas paboTta 24 12
1. 1 AyanTopHble 3aHATUSA, BCEro 10/ 14 12
- NIeKumnn 2/ 10 6
- NpaKkTUYeckue 3aHATMSA (BKNOYas ceMmmnHaphbl) 2/4 4
- nabopaTopHble paboThl 6/- 2
1.2 KoHcynbTauuu -
2. BHeayauTopHasi akageMuyeckas pa6orta 84 92
2.1 PukcMpoBaHHble BUAblI BHEAayAUTOPHbIX CAMOCTOAATENbHbIX
paborT:
BbinonHeHve u cgava/3awmMra MHAMBUAYanbHOro/rpynnoBoro
3agaHvs B Buge**
- pacyeTHo-rpadmnyeckast pabora 20 20
2.2 CamocTosiTenlbHOe u3y4eHne TeM/BonpocoB NporpamMmmbl 40 46
2.3 CamonogrotoBka K ayauTOPHbLIM 3aHATUAM 20 22
2.4 CamonoaroToBKa K y4aCcTUIO U y4acTue B KOHTPOJIbHO-
OLIEHOYHbIX MEpPONPUATUAX, NPOBOAMMbIX B paMKax TEKYLLEro 4 4
KOHTPONSA OCBOEHWS AUCLIMNIVHBI (38 UCK/THYEHUEM YyYMEHHBIX 8
. 2.1 -2.2):
3. NonyyeHue 3a4éTa N0 MTOram OCBOEHUS1 AUCLUNIIUHBI + 4
Yachbl 108 108
BLLAA T MKOCTb AUCLUMNSINHBI:
obL PyAoemMkoCTL Aucumnn 3auyeTHble eQUHMLbI 3 3
lMpumeyaHue:
* — cemMecmp — NSt O4HON N O4YHO-3a04HON (POPMbI OOYYEHUS, KypC — ANsi 3a04HOM (hOpMbl 00y4YeHws;
** — KP/KT1, pedeparal/acce/npeseHTaumm, KOHTPONbHOW paboTsl (Ans obyyarowmxcs 3ao4HoM opmMbl 06yyeHns), pacqeTHo-
rpacpuyeckor (pacyeTHo-aHanUTU4Yeckon) paboTel 1 ap.;
4. COOEPXAHUE U CTPYKTYPA ANCLUMJINHDbI
4.1 YKpynHeHHas cogepxaTefibHasa CTPyKTypa AUCLUNNUHbI U
obuas cxema ee peanusauum B y4eObHOM npouecce
TpyooemKkocTb pasgerna u ee
pacnpegeneHue no Bugam y4yebHom
paboThbl, yac. B T.4. ¢ npumeHeHnem 30, = <
AOT, yac E 235
AyautopHas BAPC S os < O
- © =09 SHo®
paboTta/OHnanH-paboTta Jo xS 38 a
Homep v HanmeHoBaHe 3aHATUS >Bod |§ez
pasgena AMCUMNIMHLI. o = % g5 |0 IR
YKpYNHEHHbIe TeMbI pasaena z o ~| ¢ T 4>2°9 S22
e} o s |22 I o |§-| &Zow |22SE
8| 2| S|55 58| 2|83 858" |553
re) [} E [} o [0) og 8 a8 E S = 2
o g | 28| E o |&s = < a3
m = © o s m T o
C = X o P4 o
x @ o) g g '8'
© O te) <
o8| &
cC = ©
2 3 4 5 6 7 8 9 10
O4yHO-3a04Has ¢phopma obyyeHuUsA
OcCHOBbI ra3ognHaAMMKMN.
1.1 Tema: OCHOBHbIE TEOPETUYECKUNE
NOJOXEHWS. PacueTtHo-
1.2 Tema: MmagpocTaTuka. rpacoudecka | oy
OudbdepeHumaneHble ypaBHEHNS roronoe.
rmapocTaTukmn dunepa. TecTUpoBaHMe
1.3 Tema: QNEMEHTbI KUHEMATUKN
CMIOLUHOW cpeapl.




1.4 Tema: OCHOBbI ANHAMWKU XXUAKOCTMU.
'Mapasnmyeckoe ConpoTuBEHNe
NOTOKAa BA3KOW XNOKOCTW.
2.1 Tema: 3aKoHbI 'MAPaBANYECKOrO
COMPOTUBMEHUS NPU NaMUHAPHOM PacuyeTHo-
ABVDKEHNU. 8/ | 2/ rpacouyecka | 5k
2.2 Tema: 3aKoHbI 'MAPaBAMYECKOrO 35 > > 2/-14/-| 25 | 5 s pabora. 1
CONpPOTMBMEHUS NMPU TypOyNneHTHOM Wtorosoe
OBWMXEHUN. TecTupoBaHue
2.3 Tema: [NoTepun gaenenus (Hanopa)
no AnuHe NoToKa U MeCTHble
rmgpasnuyeckue noTepu.
'MapaBnmyeckne HanopHble CUCTEMBI.
3.1 Tema: OCHOBHbIE NOHATUA U PacuyeTHo-
onpeaeneHus. M'mapasnnmyeckunn 2/ rpadmudecka | on.
pPacyeT HaNopHbIX CUCTEM. 29 o |- /2 - 2/-]1 25 | 5 a paborTa. 1
3.2 Tema: 'vapaBnmyecknin yaap. Wrorosoe
3.3 Tema: UcTeueHne xngkocTn yepes TecTnpoBsaHne
OTBEPCTUSI U HACaLKMU.
HekoTopble cBegeHUs 13 npuknagHom
rasoBOI AUHAMMKM. PacuyeTHo-
4.1 Tema: OCHOBBbI ra30gUHaMVKH. oo | ialgalial - 18 | 4 rpacu4ecka | oy
4.2 Tema: OHOMEpHbIe NOTOKM rasa. 5 pabora. 1
Wtorosoe
4.3 Tema: YpaBHeHune bepHynnu — Cex- TecTMpoBaHie
BeHaHa 1 ero npunoxeHus.
[MpomexyToyHas atTectauus - x X X X x | Baver
WToro no aucumnnuHe | 108 | 10/ 2/ 2/ 6/- 84 | 20
14 10 4
3aoyHas ¢popma obyyeHus
OcCHOBbI ra3oguHaMuKu.
1.1 Tema: OCHOBHble TeopeTnyeckue
NOJ1IOXKEeHUA. PacyeTHO-
1.2 Tema: MmppocTtaTtuka. rpadmyecka | onk.
AnddepeHunanbHble ypaBHeHus | 34 4 2 2 - 30 | 8 51 pabora. 1
rmgpocTaTukn Junepa. Wtorosoe
1.3 Tema: OnNEMEHTbl KMHEMATUKU TécTupoBaHne
CMIOLIHOW cpeapl.
1.4 Tema: OCHOBbI AUHAMWKMN XUAKOCTU.
M'mppasBnuyeckoe conpoTUBMEHNE
NOTOKa BA3KOMW XUOKOCTMU.
2.1 Tema: 3aKoHbI TMAPaBANYECKOrO
COMPOTUBIMEHNS NPU NaMUHAPHOM PacuyeTHo-
ABWKEHUWN. rpadomyecka | 5pi.
2.2 Tema: 3aKoHbI rMAPaBANYECKOrO 32 4 2 - 2 28 8 A pabora. 1
COMNPOTMBEHUS NPU TYpOYNeHTHOM Wrorosoe
OBWXEHUN. TecTupoBaHune
2.3 Tema: [NoTepu gaBneHusa (Hanopa)
no AfnHe NoToKa N MeCTHble
rmgpasnuyeckue notepu.
'MapaBnmyeckne HanopHble CUCTEMBI.
3.1 Tema: OCHOBHbIE NOHATUSA U
onpeaenenus. M'mgpaesnuyecknn
pacyeT HanopHbIX CUCTEM. PacyeTHo-
3.2 Tema: 'mapaBnnyeckuin yaap. rpachudecka | oy
3.3 Tema: VicTeueHne XnakocTu Yepes 38 4 2 2 - 34 | 4 51 pabora. 1
OTBEepCTnda 1N Hacagku. Wtorosoe
3.4 Tema: OCHOBbI ra30ANHaAMMKMN. TecTuposaHue
3.5 Tema: OgHOMEpPHbIE MOTOKM rasa.
3.6 Tema: YpaBHeHne bepHynnu — CeH-
BeHaHa 1 ero npunoxeHus.
lMpomexyToyHas atTectauus 4 x x x x x x 3avet
Wtoro no gucumnnmue | 108 12 6 4 2 92 20
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4.2 JleKUMOHHbBLIN KypC.

anMeprlﬁ TemMaTU4YeCKMM NMaH YTeHUs neKkuun no pasgenam gucunniinHbI

TpyaoemkocTb No

pasgeny, Yac., B T.u. C

MpumeHsemble
MHTEepaKTUBHble hOPMbI

Ne 30, AoT 0o0yyeHus, B T.4. BUAbI
B aya. / oHnawH- OHnarH-B3aMMoOLeNCTBUS
Tema nekuun. OCHOBHbIE BOMPOCHI TEMbI pabora unm cpeacTea 30
2 s OYHO- y
% 2 3a04Has 3;%“;‘; B ayauTopun OF;%?)V;:'
8 g thopma P p
1 2 3 4 5 6 7
Tema: OCHOBbI ra3oAMHaMu1KN.
1. OCHOBHbIE TEOPETUYECKNE MOSIOXKEHMS.
MopocTaTtuka. QuddepeHumanbHble ypaBHEHUS OnekTpoHHas Nekumsa-
1 1 rMapocTaTuki dunepa. -l4 2 npeseHTaumns BebuHap
2. ONemeHTbl KNHEMATUKK CMMOLIHOW cpeabl
OCHOBbI ANHAMWKN XXUAKOCTMU.
Tema: MgpaBnuyeckoe CONpoOTUBIIEHNE NOTOKA
BSA3KOW XKNOKOCTU.
1. M'naopaenuyeckoe ConpoTUBNEHNE NOTOKA
BSA3KOW XNOKOCTU. 3aKOHbI rmapaBinyeckoro SnekTpoHHas Mekumsi-
2 2 COMNPOTUBNEHNSA NP NTAMUHAPHOM ABVXXEHUN. 2/2 2 npeseHTauust Be6UHAp
2. 3aKOHbI rMAPaBANYECKOro CONPOTUBIIEHUS NPU
TYpOYNEHTHOM OBWXKEHUN.
3. MoTepun gaBneHus (Hanopa) No AfMHE NoToka U
MECTHbIE rmapaBiMyeckme noTepu.
Tema: [MapaBnmnyeckne HanopHbIe CUCTEMBI.
1. OCHOBHbIE NOHATMSA U ONpeaeneHus.
MopaBnMyeckunii pacyeT HaNopHbIX CUCTEM. OneKkTpoHHas Nekuwsi-
3 3 - -12 2 npeseHTaLust
'mapasnuyeckui yaap. BebuHap
2. N\cTeyeHune xXnaKoctu Yyepes oTBEPCTUS U
Hacagku.
Tema: HekoTopble cBeAeHNS 13 NpuknagHom
rasoBOW OMHaMUKN.
4 4 1. OcHoBbl rasognHammkn. OgHOMEpPHbIE MOTOKN /2 i Nekums-
rasa. thopym
2. YpaBHeHwue bepHynnu — CeH-BeHaHa u ero
NPUINOXEHNS.
Obuwasa TpyA0EMKOCTb NTEKLUMOHHOIO Kypca 2/10 6 X
Bcero nekuun no gucumnnuvHe: | yac. M3 HMX B MHTEpPaKTMBHON dhopMme: yac.
- 04YHO-3a04Has popma obyyeHnst | 2 /10 - 04YHO-3a04Has oopmMa obyyeHust 2/10
- 3a04Hasn dhopma 0byyeHus 6 - 3a04Hasn opma obyyeHus 6
lMpumeyaHus:

- MaTepuasbHO-TEXHUYECKoe obecrneyeHne NeKUMoHHOro Kypca — cM. Mpunoxexue 6;

- obecrneyeHne NEKUMOHHOro Kypca y4ebHol, y4ebHO-MeToaNYECKOM NUTEPATYPON U MHbIMU BMONMOTEYHO-
MH(OPMaLMOHHBIMK pecypcamu 1 cpeactsammn obecneyeHns obpasoBartensHoro npouecca — cM. MNpunoxexusa 1 m 2.
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4.3 NMprmepHbIN TeMaTUYECKUI NNaH NPaKTUYECKNX 3aHATUN

no pasgenam ANCUumMniinHbI

pasgena

(moayns)

3aHATUA

Tema 3aHATUS /
MpumepHble BONpoCk! Ha 0bCyxaeHne
(ans ceMmHapCKUX 3aHATUN)

TpynoemkocTb No
pasgeny, 4yac., B T.u.
c 30, Aot

B ayA. / oHnawH-
paboTta

Mcnonb3dyemble MHTEPaKTUBHbIE
opMbl, B T.4. BUObI OHNANH-
B3anUMOAENCTBUSA UNn cpeacraa
30 *%

OYHO-
3ao4HadA

dopma

3a04Has
dopma

B ayauntopun

OHnawH-
paboTta

Ces3b
3aHATUA
c BAPC*

[EnY

N

3

4 5

Tema npakmu4yecko20 3aHAMUSI:
M'mppocTtaTtuka.
OndpdepeHunansHble ypaBHEHMUS
rmgpocTaTukn Junepa.

1. PeweHune 3agay Ha OCHOBHbIE
dusnyeckme CBONCTBA XNAKOCTEMN U
rasos.

2. PelwweHune 3agay Ha cBoncTBa
rMapoCTaTUYECKOrO AABIEHNS.
OCHOBHOE ypaBHeHMWE TMAPOCTaTHKN.
3akoH lMackans. Cunbl cymMmMapHOro
AaBIEHNS XUOKOCTU, OEACTBYHOLLIETO
Ha NIIOCKNE N KPUBOMMHEWHbIE
NMOBEPXHOCTMW.

-2 2

OnekTpoHHas
npeseHTauusi

3aHaTtune-
KOMMEHTapum

ocn

Tema npakmu4ecko20 3aHAMUS:
3aKoHbI rMapaBiMyecKoro
CONPOTUBNEHUSA NPU NaMNUHAPHOM
OBWKEHUN.

1. PelwueHuve 3agay Ha notepu
AaBneHus (Hanopa) no anvHe
NOTOKa M MECTHbIE COMPOTUBIIEHNS.

2. PelweHune 3agady Ha pacyeT
NPOCTbLIX U CINOXHbIX
Tpy6onpoBoJoB.

2/-

OneKTpoHHas
npeseHTauus

ocn

Tema npaKkmu4ecKko20 3aHAMUSI:
OCHOBHbI€ NOHATUA U
onpegeneHus. l’mapaBnnM4veckumn
pacyeT HaNnOpPHbLIX CUCTEM.

1. PeweHune 3agay Ha
rMapaBnUYecknin pacyeT KOPOTKUX U
ANVHHBIX Tpy6onpoeogos. PacueT
npoctoro Tpy6onposoaa.

2. PelueHne 3agad Ha pacyeTt
TYMVKOBOW U KOMNbLIEBOW CETU
Tpyb6onpoBoaos. MeToab! 1 Npubopsl
AN N3MEPEHUs pacxoaa XUAKOCTMU.

OnekTpoHHas
npeseHTauus

ocn

Tema npakmu4ecKo20 3aHSIMUs:
OpgHoMepHbIe NOTOKM rasa.

1. PelleHve 3agay Ha pacyeT
napameTpoB NMOTOKOB rasa.

2. PeweHne 3agay Ha
a’spogMHaMn4ecKknin pacyeT
TpybonpoBoJoB AJ1s rasos.

-12

3ansTne-
KOMMeHTapwui

ocn

Bcero npaktuyeckmx 3aaHaTuin no

yac.
avcumnnuie, B T.4. 90, AOT:

M3 HMX B MHTepakTnBHoM copme, B T.4. 30, AOT:

yac.

- O4YHO-3a04Has popma 0byyeHus

2/4

- OYHO-3a04Hasi hopma 0byyeHus

2/4

- 3a04Has popma oby4eHus 4

- 3a04Has hopma 0ByYeHust

B Tom uucne B hopme ceMmHapckux

3aHaTun, B T.4. 90, 0T

- 04HO-3a04Hasi hopma oBydeHust -
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- 3a04Has dopma obyyeHust | - | | |

* YcroeHble 0603Ha4YeHuUs:
OCIN - npegycmoTpeHa obsizaTenbHasi caMonoarotoBka kK 3aHsATU; Y3 CPC — Ha 3aHATMM BblaaeTcst 3aaaHne Ha KoHkpeTHyto BAPC; MNP
CPC - 3aHsiTHe cogepxxaTenbHo 6asvpyercsa Ha peaynbTaTax BbiNnonHeHus obyyatommes KoHkpeTHon BAPC.

** B T.4. Npu mucnonb3oBaHun matepunanos MOOK «HassaHve», HasBaHve BY3a-pa3paboTtuuka, HasBaHvne nNnatgopmbl U ccbifika Ha Kypc (C
yKa3aHneMm JaTtbl nocnegHero obpatleHus)

lMpumeyaHusi:

- MaTepuarnbHO-TEXHUYeckoe obecrneyeHne nNpakTUIecknx 3aHATUn — cM. MNpunoxexue 6;

- obecneyeHne MpaKTUYECKUX 3aHATUN Yy4ebHoW, y4yebHO-meToaMYecKon nuTepatypo M MHbIMM  BMBNNOTEYHO-UHPOPMALIMOHHBLIMK
pecypcamu 1 cpefcTBamu obecneyeHns obpasoBaTenbHoro npouecca — cM. MNpunoxenuns 1 v 2.

4.4 JlabopaToOpHbIN NPaKTUKYM.
MpuMepHbI TeMaTUYeCKUIA NnaH NnabopaTopHbIX 3aHATUN NO pa3genam AUCLUNIIUHDBI

TpyooemkocTb
NP, yac ayaut. /
Ne yA Cessb ¢ BAPC
C NpUMEeHeHeM
30, 0T, yac
o o F MpuMeHsieMble
s ~ o g WHTEPaKTUBHbIE
o & g g Eo dopMbl 06y4eHus, B
Tema nabopaTtopHoi paboThbl 8 o O o> o 2 o
o it o go+ s @ T.4. BUAbI OHNAMH-
g N 5 © g' go g 53 B3aUMOZENCTBUSA UNN
I
o | =5 | 5 Z ) ogdEkE| 22 cpeactea 30 *
5 3 : | xEE| c¢
[3¢] o) o 9 g (LN
2 § |25 | 5%
: 2|38
o ® T
m
1 2 3 4 5 6 7 8 9 10
WccneposaHne pexumos 3nekTpoHHas
1 1 | OBWXKEHUA XWOKOCTM B Kpyrnow | 2/- 2 + + npeseHTaumst -
2 Tpybe.
OnpepeneHne notepb Hamnopa u BneKTpoHHas
2 2 | koapbpmumeHTOB CcONpoTUBNEHUSA | 2/ - - + + npeseHTaunst -
TpybGonpoBoaa.
ccriefoBaHUE MCTEYEHUS XUOKOCTU NEKTPOHHAsA
7 3
3 3 3 | yepes oTBepCTUS 1 HAacaaKW. 21/- - + + npeseHTaLmsl -
Wtoro JIP O6was Tpygoemkoctb JIP | 6/ - 2 X
* B T.4. npy ucnonb3oBaHum matepmanos MOOK «Ha3ssaHue», Ha3BaHve BY3a-pa3paboTtunka, HasBaHne nrnaTopMbl U CCbiflka Ha Kypc
(c ykasaHueM gatbl nocnegHero obpalleHus)
lNpumeyaHusi:
- MatepuanbHoO-TeXHNU4eCckoe obecneyeHue na60paTopHoro NpakTukyma — CMm. I'Ipmnox(eHme 6;
- obecneyeHne nabopaTopHOro npakTukyma y4ebHol, yuebHo-MeToanYeCckor NuTepaTypon U UHLIMU GUBNMOTEYHO-MHOPMALMOHHBIMM
pecypcamu 1 cpefctsaMu obecneyeHuss obpasoBaTenbHOro npouecca — cM. MNpunoxenns 1 n 2.

5 NPOrPAMMA BHEAYOUTOPHOW AKALLEMUYECKOW PABOTbI
OBYYAIOLLKUXCA NO ANCLUNNUHE

5.1 ®ukcupoBaHHble BUAbl BHeayAUTOPHbIX CAMOCTOATENbHbLIX paboT
5.1.1 BeinonHeHue u 3awmTa KypcoBOro npoekTa no AMcuuniavHe
He npeaycMoTpeH y4eOHbIM NnaHoMm.

5.1.2 BbInonHeHue 1 caavya pacyeTHo-rpacdmyeckomn paboTbl
5.1.2.1 Mecmo pacuyeTHo-rpacmyeckon paboTbl 8 cmpykmype QUCUUIITUHbI

Pasgenbl AUCUMNANHBI, OCBOEHUE KOTOPbIX
oby4arLmMmmncss ConpoBOXaaeTcsa nnm
3aBepLUaeTCcs BbIMNONIHEHMEM pacYeTHO-
rpacmyeckon paboTbl

KomneTeHunn, dopmMmmpoBaHne/pa3BntTmne KOTopbIxX
obecneyvnBaeTcsa B X04e BbIMOSTHEHUS

pac4yeTHo-rpaduryeckon pabdoThbl

Ne HanmeHoBaHue
1 OcHoBbI razogMHaMUKN.
2 'MapaBnmMyecKoe ConpoTUBIIEHNE OlK-1- CnocobeH YYMTbIBATb COBPEMEHHbIE
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NoTOKa BSI3KOM XUOKOCTM. TEHAEHUNN pa3BUTUA TEXHUKUN U TexHonornn B obnactu

3 'mapasnuyeckne HanopHble TexHocdepHon  Ge3onacHOCTW, U3MepUTENBbHOW U
CUCTEMBI. BbIYMCNUTENBHOMN TEXHUKN, MHOPMAaLIMOHHbIX
4 HekoTopble cBeaeHUs 13 TEXHOSOMMIA NPU PELLEeHUN TUMNOBLIX 3ada4y B obnactu
npuKnNagHol ra3oBon AMHAMUKN. npodeccuoHanbHONn  OeATeNbHOCTM, CBSA3aHHOW C

3aWmUTON  OKpyXalllern cpedbl U obecnevyeHunem
6e3onacHOCTM YenoBeka

5.1.2.2 KomnnekT 3agaHun ons BbINOMTHEHUSA pacyeTHO-rpaduveckorn paboTbl

3apaHve Ha pacyeTHo-rpaduyeckyto paboTy (nanee no Tekcty—PI'P) cnegyeT 6paTh no nocnegHen
uudpe wngpa 3a4eTHOM KHXKKM.

TekctoBbi MaTepuan PP gomxeH ObiTb obopMneH B BuAE MOSICHUTENbHOW 3anncku ob6bemom
15...20 cTtpaHuy Ha nuctax dopmata A4. TekcT gomkeH ObiTb HanucaH pa3bopyMBbBIM MOYEPKOM UMK
pacrneyaTaH Ha NpuHTepe. 3annucm NPon3BOAAT Ha O4HOM CTOPOHE NMcTa ¢ nonamu wupuHon 20 Mm crneea n
5 MM cnipaBa.

TekcT gomkeH ObITb CTUNUCTUYECKM M opdborpaduyeckn npaBurbHbIM 6e3 cokpalleHuii crnos. Bee
dopMynbl NpMBOAATCA CHayana B OYKBEHHOM BbIpaXXE€HWMM C MOCNeyLWEen paclingpoBKOA BXOOAWMX B
cdopMyny BENWYUH, a 3aTeEM YXe B HUX MPOCTaBMSOT LMMPOBbIE 3HAYEHUS U MPOU3BOOAT PeELUEHMEe
OTHOCUTENBHO UCKOMOW BEMWYMHBI.

Mpu ncnonb3oBaHMU HOPMATMBHBIX U CMPaBOYHbIX AaHHbIX CredyeT AenaTtb CCbISIKY Ha MCTOYHMKN.
B koHue pacyeTHo-rpadmyeckon paboTbl HEOOXOAMMO NPUBECTU NepPeYeHb UCMONb30BAHHOW NuTepaTypbl C
yKa3aHMeM aBTOpa, Ha3BaHMs KHUTW, u3gaTenbCTBa M roga usgaHus.

Tekct PI'P pomkeH HaumHaTbCa C TUTYMBHOMO JNIMCTA, BbIMNOMHEHHOrO Ha 0bbl4HOW Nncyern Bymare.
TuTynbHBIN NUCT AOMKeH BbITb 0OPOPMIEH B COOTBETCTBUM C TpeboBaHMAMU cTaHAapTa.

PeleHune kaxgon 3agaym criefyeT HauMHaTbh C HOBOW CTpaHuMLbl. TEKCT 3a4ay NULLIETCS MONTHOCTbIO,
6e3 cokpalleHuii. ocne yero crnegyeT COCTaBUTb KpaTKME YCIOBUS 3a4ayy C PUCYHKOM, BbIMOJTHEHHBIM
YepPTEXHBbIMWU UHCTPYMEHTaMK. BbluMcneHnss 4OMmKHbI COOTBETCTBOBATb HEOOXOAUMOW TOYHOCTU (40 COThIX).

Npadpmyeckyto yacTe paboThl (rpadmkm) HeOOXOAUMO BbINOMHATE HA MUNMMETPOBON Gymare unu
Ha KomnbloTepe.

Mpu peweHnn 3agay YpesBbIYaHO BaXHO crieauTb 3a cobniogeHnem eamMHCTBa pasMepHOCTU BCEX
BXOAALIMX B pacyeTHble opmynbl BenuumH. HepgoctatodHoe BHUMaHME K pa3MepHOCTAM — Hambornee
yacTas npuMymMHa OLnBOK.

BbinonHeHHyto PP obyvatowuinca obs3aH npeacrtaBuTb nNpenogaBaTeniio Ha NPOBEPKY He Mo3xe,
yem 3a 10 gHen OO Hadvama 9k3aMeHauuwoHHow ceccun. B BosBpaweHHon PIP obyuawoowmn JormkeH
NCNpaBuUTb BCE OTMEYEHHbIE OLIMOKM 1 BbINOMTHUTL BCE JAaHHbIE EMY YKa3aHus.

3apava 1.

OnpegenuTb pacxof Boabl Q n/c npoTekatowen no Tpybonposody ecrnv maHoMeTpuyeckoe
[AaBreHne B ceveHusix 4o cyxxenust Pyq, B MecTe cyxeHus Tpybonposoaa P,,. MoTepsimm Hanopa
npeHebpeub.

PacuyeTbl BbINOMHUTL AN OAHOMO M3 BapMaHTOB MO AaHHbIM, NPpUBEAEHHLIM B Tabn. 1.

N S
R.(\N) (~ e
> O™

a3 N
o m , ——‘
a . P
Pwuc. 1
Tabnuua 1
NcxogHble MocnegHss umdpa HoMepa 3a4€THOM KHUKKM
JaHHble 1 2 3 4 5 6 7 8 9 0

OuameTp wimpokon
yacTtu Tpybonposoga | 100 | 200 | 300 | 400 | 500 | 150 | 250 | 350 | 450 | 175
D, Mmm

OuameTp y3kon yactu

50 | 100 | 150 | 200 | 300 90 125 | 175 | 225 | 100
Tpybonposoaa d, Mm

Pui, MIMa 09| 04 11 1,0 0,8 0,6 1,2 15 2,0 1,6
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Pm, MMa 05| 01 0,7 0,4 0,1 | 0,15 | 0,7 0,9 | 1,45 | 1.05

3apgava 2.
Onpepgenutb anameTp TpybonpoBoaa, NOKa3aHHOIO Ha PUCYHKe 2 Ans npornycka pacxoga Q
npu gnuHe Tpybbl L n Hanope H. PacyeTbl BbINOMHWUTL AN O4HOMO M3 BapuMaHTOB MO AaHHbIM,
npuBedeHHbIM B Tabs. 2.

L
Puc. 2
Tabnuua 2
NcxoaHble MocneaHss undpa HoMepa 3a4€THON KHUKKN

JaHHble 1 2 3 4 5 6 7 8 9 0
Pacxopg Bogpl Q, n/c 31 23 18 26 14 35 28 26 30 32
OnvHa L, m 240 | 360 | 410 | 270 | 520 | 715 | 200 | 250 | 300 | 350
Hanop, H, m 4 3.5 5.2 6 4.8 6.7 5 4.5 4 6

3apava 3.

OnpenenuTb rnybyHy HanonHeHUs TpaneLenaanbHOro kaHana npu cneayowmnx AaHHbIX.

Puc. 3
Tabnuuya 3
NcxogHble MocnegHss ungpa Homepa 3a4€THOWN KHKKE
JaHHble 1 2 3 4 5 6 7 8 9 0
Pacxoga, Q,MS/C 0,5 4 3,5 3 10 0,82 | 1,26 | 0,63 18 1,1
Wupwka kavana | o 4 | g 4 2 |08 | 81 | 018|039 | 123|015
no gHy d, m
KoadpdomuneHT
3anoxeHus 1.0 1.0 15 1.0 2.5 1.0 0.75 0.0 |15 2.0
OTKOCOB M
KoapdpmumeHT 15 ha 1902 |0.025 |0.014 |0.025 |0.014 |0.012 |0.025 |29%2 |0.02
LIepoxXoBaToCTU N 5
yKJ'IOHLl,.Ha 0.001 0.000 | 0.000 | 0.000 | 0.000 0.001 0.000 0.002 0.001 | 0.000
KaHana i 5 2 8 4 7 6 5
3apaua 4.

OnpegenuTb NoTepu Hanopa Npu nogade BoAbl CO CKOPOCTbIO V Yepes Tpyoky anametpom D
n anuHom L npu TemnepaType BOAbI t.
PacueTbl BbINOMHWTL OS5t OAHOrO M3 BapUaHTOB MO AaHHbIM, NMPUBEAEHHLIM B Tadn. 4.
Tabnuua 4.
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McxoaHble MNpeanocnegHasa undpa HoMepa 3a4eTHOM KHUKKN

JaHHble 1 2 3 4 5 6 7 8 9 0
CkopocTb, V, M\c 1,0 1,1 1,2 0,9 0,8 2,0 2,5 3,0 3,5 4,0
OnuHa L, m 20 30 40 50 60 70 80 90 100 120

[vamveTp D, MM 600 | 500 | 450 | 400 | 350 | 300 | 250 | 200 | 150 | 100

Temnepatypa, t °C 10 15 20 25 30 35 40 45 50 60

3apava 5.

OnpegenuTb Kakon pacxog MOXeT nepekaunsatb cndoH 13 Bogoema A B Bogoem b npwu
pa3HOCTM ropusoHToB H, ecnn anvHa cndoHa L a anameTtp cndoHa D. Tpybbl cTanbHble
HopManbHble (Agye =0,17 MM).

Pac4yeTbl BbINONHUTL A4S O4HOrO M3 BapMaHTOB NO AaHHbIM, NPUBEAEHHbIM B Tabn. 5.

Tabnuua 5.
McxoaHble lNpeanocnegHsasn unpa Homepa 3a4eTHON KHVKKN
JaHHble 1 2 3 4 5 6 7 8 9 0
Hanop, H, m 1,8 3.4 2,2 4,5 4,0 2,5 3,5 3,0 2,0 1,5
OnvHa L, m 50 60 70 80 40 90 100 75 65 85
OuameTtp D, mMm 100 | 150 | 400 | 200 | 250 | 100 | 125 | 300 | 200 150

3apava 6.

Booa u3 pesepsyapa A nepeTtekaeT B pe3depByap B yepes BHYTpeHHUI UUNUHOPUYECKUI
Hacagok, a n3 pesepsyapa B Boga BbiTekaeT B aTMOcepy vepes KOHUYECKUI pacxXogsLinincs
Hacagok. OnpegenuTb pacxof BbiTeKkalolen us pesepsyapa B u pasHocTb ypoBHeN Z.

Pac4yeTbl BbINONHWUTL A4S OQHOrO M3 BapMaHTOB NO AaHHbIM, NPpUBEAEHHbIM B Tabn. 6.

Puc. 6
Tabnuua 6.
McxoaHble MpegnocnegHsas undpa Homepa 3a4€THOM KHUKKMN
JaHHble 1 2 3 4 5 6 7 8 9 0
Hanop, H, m 2,0 1,6 2,4 2,5 1,9 2,1 3,0 3,4 2,9 3,1

Avawvetp Dy, Mm 40 20 50 25 60 70 80 90 35 100

AvameTtp D,, MM 40 20 50 25 60 60 70 80 30 90

3apava 7.

Booa un3 pesepByapa A nepetekaeT B pe3epByap B uyepes BHYTpEeHHUI LMnIMHOPUYECKNIA
Hacagok. OnpegenuTb BpeMs BbipaBHMBaHUA YPOBHeW B pesepByapax A u B, ecnu pesepsyap B
nycToMN.

Pac4yeTbl BbINONHUTL 45151 OQHOrO M3 BapMaHTOB NO AaHHbLIM, NPUBEAEHHbIM B Tabn. 7.
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Puc. 7

Tabnuua 7.
McxoaHble lNpeanocnegHsasn undpa HoMepa 3a4eTHOM KHUKKN
JaHHble 1 2 3 4 5 6 7 8 9 0
Hanop, H, m 2,0 1,6 2,4 2,5 1,9 2,1 3,0 3,4 2,9 3,1
Onametp D,, MM 40 20 50 25 60 70 80 90 35 100
Qa, M 4 2,5 5 4,5 3 2 3 5 3,5 4
Qgp, M° 2 3,5 4 5,5 4 3 4 3 5 3

5.1.2.3 UHdhopmayuoHHO-MemooduYyeckue u MamepuasibHO-mexHuU4Yeckoe obecrieyeHue npoyecca
6bINOoJIHeHUs1 pac4yeTHo-rpaduyeckomn paboTbl.
1. MaTepuanbHO-TeEXHUYEeCKoe obecrneyeHne npouecca BbIMONIHEHMS pacyeTHO-rpacmyeckon paboThl
— cM. lMpunoxeHune 6.
2. O6ecneyeHune npouecca BbINOMHEHUS pacyeTHo-rpadmyeckon paboTtbl yyebHow, y4ebHo-
METOAMYECKON nNUTepaTypod M UHbIMU BUBNNOTEYHO-UHPOPMALIMOHHBIMM pecypcamu, W CpeacTBamu
obecneyeHns obpasoBaTenbHOro npouecca — cM. MNpunoxexwue 1, 2, 3.

LUKANA N KPUTEPUM OLIEHUBAHUA

BbinonHeHHas pacyeTHo-rpaduyeckas paboTa, cocToslas U3 pacvyeTHOW YacTv n rpaduyeckon
yactn Ha 1 nucte cdopmaTta A4, coaeTca Ha MPOBEPKy MpenojaBaTenio 3a ABe Hedenu A0 OKOHYaHus
cemecTpa. [Nocne nposepkn PP obyyatowmiica OrmKeH BHECTU B HEFO UCTIPaBIIEHMS MO BCEM OTMEYEHHbIM
npenogasartenem 3ameyaHusM.

CobecepoBaHne co obyyawwmmes no PP npoBoauTcs B COOTBETCTBUM rpadduKoOM, COCTaBMEHHbIM
npenogasatenemM M yTBepXAEHHbIM Ha 3acefaHuu kadpegpbl. [locne coobweHus obydvatouierocs o
cogepXaHun paboTbl M MPUHATBIX UHXEHEPHbIX PEeLUeHUsX OH OTBeYyaeT Ha BOMPOChl npenogasBaTens u
obyuaroLmxcs.

OueHka paboTbl penTuHrosas. MakcumanbHoOe kommdectBo GannoB — 100 — pacnpegensetcs
crnegywowmm obpasom:

— 3a 3awunTy (cobecenoanme) — 30;

— cogepxaHune paboTbl — 50;

— odopmreHmne paboTbl — 20.

Bannbl 3a cogepxaHue n odopmIieHVMe BbICTaBASAIOTCS npenogaBaTernieM Mpu npoBepke U nocne
ncrnpaeneHns 3amMmedaHuii no paboTe KOPPEKTUPOBKE He noanexar.

Ob6yuyatoemycs, HabpaBLLeMy CyMMapHO:

— bonee 60 6annoB — «3a4YTEHO».

Ecnu konnyectBo GannoB meHee 60, To obydarowmica npoxoguTt npoueaypy cobecenoBaHus
MOBTOPHO, AaTy M BpeMs KOTOPOM yCTaHaBnuBaeT npenogaBarerb.

5.2 CamocTosiTenibHOe U3y4yeHue TemM

Homep Tema B cocTaBe pa3fena/Bonpoc B cOCTaBe PacueTHas dopma TekyLero
pasgena TeMbl pa3gena, BbIHECEHHbIE Ha TPYOOEMKOCTb, KOHTpOMs no Teme
ONCUMNIINHBI CaMOCTOSITENbHOE U3y4YeHne yac
1 2 3 4
O4Ho-3a04HasA popma oby4eHus
Tema: Llentp AaBneHus. antopbl
rMapocTaTNYeCKoro OaBreHusl.
o OneKkTpoHHoe
1 MopocTatudeckun napagokc. OnpepenexHvne 8
TecTMpoBaHue
Cunbl  TMAPOCTaTMYECKOrO  AaBfeHus Ha
KPUBOJIMHENHbIE NOBEPXHOCTH.
5 Tema: 3aKkoHbl rmapasnuyeckoro 10 OneKTPOHHOE
CONpoTMBNEHUS npu TypOyneHTHOM TecTupoBaHue
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ABMXKEeHUW. YpaBHeHue BepHynnu  ans
MoTOKa >KMOKOCTM, €ro 3HepretTuveckas wu
rpacdunyeckas  MHTepnpeTauust. YacTHble
cryyav ypaBHeHust BepHynnu.

Tema: [wgpaBnudeckun ypap. [llonHoe,
HEMosiHoe, COBEpLUEHHOE, HeCOBEpLUEHHOE
cxatue cTpym. NHBepcus CTpyMW.
Knaccudpumkauma rvmapaBnmMyeckmx HacagkoB
MapanneneHoe n nocnegosartenbHoe
coeanHeHne Tpyb, HenpepbiBHag pasgadva
pacxoga. 'mapasnnyeckni yaap B
Tpybonposogax. Cnocobbl  6opbbbl €
rmapaBIn4ecknM yaapom.

12

OneKTpoHHOEe
TecTupoBaHue

Tema: YpaBHeHue bepHynnu — CeH-BeHnaHa
" ero NPUNOXEHNS. PaccmoTpeHsbl
crneunanbHble 3agaun ra3ogMHaMuKN:
OBWKeHWe rasa B Tpybax, connax,
andbdpysopax n pewetTkax npodunen.

10

OneKTpoHHOEe
TecTupoBaHue

3ao4Has ¢popma obyyeHus

Tema: Llentp JaBneHus. anopsl
rMAapoCcTaTUYECKOro OaBreHus.
MmopocTatuyeckuii napagokc. OnpenenexHve
CUMbl  MMAPOCTATUYECKOrO OaBMneHus Ha
KPUBOMHEHbIE NOBEPXHOCTU.

10

OneKTpoHHOEe
TecTupoBaHue

Tema: 3aKkoHbI rmapaBnmnyecKkoro
conpoTmBneHns npu TypOyneHTHOM
ABWXKeHun. YpasHeHne bBepHynnu ans
NMoTOKa >XMAKOCTW, €ro 3HepreTnyeckas wu
rpaduydeckas uHTepnpeTtaums. YacTHble
crnyyau ypaBHeHus bepHynnu.

16

OneKTpoHHOEe
TecTMpoBaHue

Tema: [wvapasnuyeckut ypap. [lonHoe,
HEMosIHOe, COBEPLUEHHOE, HEeCOBEpPLUEHHOE
cxatue cTpym. NHBepcus CTpyMm.
Knaccudumkauma rvgpaBnmMyeckmx HacagkoB
MapanneneHoe n nocnegoBaTtenbHoe
coeguHeHne Tpyb, HenpepbiBHas pasgada
pacxopa. M'Mapasnuyeckni yoap B
Tpybonposogax. Cnocobbl  GopbObl €
rmgpaBnuyeckum ygapom. Tema: YpaBHeHME
BepHynnu —  CeH-BeHana " ero
npunoxeHusi. PaccMmoTpeHbl cneuunanbHble
3afayn rasoguHaMuvku: OBWXEHWe rasa B
Tpybax, connax, guddysopax M peLueTkax
npodunen.

20

OneKTpoHHOEe
TecTMpoBaHue

lpumeyaHue:

- yyebHas, yyebHO-MeToAMYeCKas nuTepaTypa u NHble 61MbrnnMoTeyHo-NHGOPMaLIMOHHbIE PECYPChl U CpeacTBa obecneyeHus
CaMOCTOSITENMbHOIO M3y4YeHns Tem — cm. Mpunoxenns 1-4.

Mpu camocmosimesnibHOM u3y4yeHUu mem obGydalolweMy crefyeT YAenuTb BHUMaHWe BOonpocam
nnaHa. Mpu 3TOM HEOGXOAMMO COCTaBMSATb KOHCMEKTbl, B KOTOPble 3aHOCATCA OCHOBHbIE MONOXEHUS,

COCTaBIIAKOTCA CXeMbl MOCTaHOBKK OMNbITOB.

YKenatenbHo, 4TOObI o6yqarou.|,mﬁcq, 3a nepuon OoCBOEHUA KypCa COoCTaBuil TepMMHOJ'IOFW-IeCKMVI
crnoBapb, NOSICHSIIOLLMIA OCHOBHbIE MOHATUA Y TEPMWUHBbI, 4YTO 6y/:|,eT NoJ1e3HbIM MPU OCBOEHUN I'IpO(bI/IJ'IbeIX
noaroToBke K NTOroBoWn rocyﬂ,apCTBEHHOVI
TePMUHOJIONMYECKOro crioBapdA MOXHO BOCMNOJIb30BaTbCA MaTepuanamu,

OVCLUMIUH

nuTepatype, CCbIfIkM Ha KoTopble npmeefeHsl B MOC.

LUKAJTA U KPUTEPUN OLLEHUBAHUA
- OLIEHKa «3aYmeHOo» BbICTaBAETCA, €CNn 0ByYaloLnin Ha OCHOBE CAMOCTOSITENbHO U3YHEHHOro
maTepuana, CMOr BCECTOPOHHE PacKpbiTb COAEPXaHWe TeMmbl

pasgenam B MOC.

arrTecrtauun.

Onsa

npu pyGexHOM TeCcTUpOBaHUM O

OUeHKa «He 3a4YmeHO» BbICTaBIIAETCA, €Clin Ha OCHOBE CaMOCTOATESIbHO WU3Yy4YE€HHOro

MaTepuana, He CMOr pacKpbiTb cofepXaHue TeMbl, He npowlern pyoexHoe TectupoBaHue B NOC.
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5.3 CamonoarotToBKa K ayAUTOPHbLIM 3aHATUSAM
(KpOoMe KOHTPOJIbLHbIX 3aHATUN)

3aHATun, no
KOTOPbIM
npegycmoTpeHa
camonoaroToBka

Xapakrtep
(cogepxaHue)
camonoaroToBkm

OpraHusaumoHHas
OCHOBa
camornoaroToBku

O6wwuin anroputm
camonoAroToBKn

Pac4yeTtHas
TPYAOEMKOCTb,
vac

QO4YHO-3a04Hast hopma 06yyeHus

MpakTnyeckne
3aHATUSA

MopgroToBka K
pacuyeTy

TemaTuyeckui nnaH
npakTN4ecKoro
3aHATUA

1. N3yyeHne nekunoHHOro
MaTepwuana no teme
NPaKTU4ECKOro 3aHATUA

2. N3yyeHune yvebHon
nuTepaTypbl, HOPMaTUBHbIX
OOKYMEHTOB, UHTEPHET-
pecypcoB no Teme
NPaKTUYEeCKOro 3aHATUSA

3. MoparotoBka maTtepuanos
K BbINOJTHEHUIO
rmgporasognuHaMmnyeckmx
pac4eToB

JTabopaTtopHas
paboTta

MogroToBKa K
nabopaTtopHon
pabote

MnaH nabopaTtopHom
paboThbl

1. N3yyeHne nekunoHHoro
mMaTepuana no Teme
nabopaTtopHoi paboTbl

2. N3y4yeHne yuebHom
nuTepaTypbl, HOPMaTUBHbIX
[OOKYMEHTOB, UHTEPHET-
pecypcoB no Teme
nabopaTtopHon paboTbl

3. NogrotoBka maTtepuanos
K BbINOMHEHWIO
nabopaTtopHoi paboTbl

14

3aoyHasa popma obyveHus

MpakTnyeckne
3aHATUSA

MNMopgroToBka K
pacyety

TemaTuyeckui nnaH
NpakTU4ecKoro
3aHATUA

1. NI3yyeHne nekunmoHHoro
MaTepwvarna no teme
NPaKTUYECKOro 3aHATUA

2. N3yyeHne yuebHonm
nuTepaTypbl, HOPMaTUBHbIX
OOKYMEHTOB, UHTEPHET-
pecypcoB no Teme
NPaKTU4ECKOro 3aHATUA

3. MoaroToBka matepuanos
K BbINOMHEHUIO
rmaporasoguHaMmnyecKkmnx
pac4eToB
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JlabopaTtopHas
paboTta

MNMopgroToBka K
nabopaTtopHon
paboTte

MnaH naGopaTtopHoi
paboThbl

1. N3yyeHne nekunmoHHoro
MaTepwuana no teme
nabopaTtopHon paboTbl

2. N3y4yeHwne yvebHon
nuTepaTypbl, HOPMaTUBHbIX
OOKYMEHTOB, UHTEPHET-
pecypcoB no Teme
nabopaTtopHoit paboTbl

3. NogrotoBka maTtepmarnos
K BbIMOMHEHUIO
nabopaTtopHon paboTbl

- «3a4YTeHO»

BbICTaBINAETCA,
cofiepaHue Tembl.

WWKAJTA U KPUTEPUN OLUEHUBAHUA

ecnn obyvarowmnnca cmor

BCECTOPOHHE PACKPbITb TEopeTUyeckoe

- «He 3a4TeHO» BbICTaBMAETCH, ecny oBy4yaloWMACA He CMOr BCECTOPOHHE PacKpbiTb TeopeTuyeckoe

cofiepaHue Tembl.

5.4 CamonoaroToBKa v y4yactue
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B KOHTPOJIbHO-OLE€HO4YHbIX y‘-leGHbIX MeponpuaTuax (pa60Tax) NPOBOAUMbIX B paMKaX TeKyLliero
KOHTPOJIA OCBOEHUA ANCLUUNITTIUHDbI

HanmeHoBaHue PacuyeTHas
Oxsart CopepxaTenbHasi xapakTepucTmka
OLEHOYHOro TPYLOEMKOCTb,
obyuvaromxcs (TemaTtunyeckasi HanpaBneHHOCTL)
cpencTtea yac
1 2 3 4
QO4YHo-3a04Has hopma 06yyeHus

CobecedosaHue PpOHTanNbHbIN 3HaHus, YMEHUs n KoMMeTeHuunu, 1

(8x00HOU KOHMPOIIb) nony4eHHble obydyarowmmMmcs B npouecce
N3y4YeHnsi NpeALeCcTBYHOLWMX AUCLUMITUH
«MartemaTtukay, «Dnsukay,
«TeopeTnyeckas MexaHuka»

BnekmpoHHoe PpOHTaNbHbIN TecTtupoBaHuMe No pasgenam UCLMNIIMHBI 1

mecmuposaHue

CobecedosaHue 1o PpOHTaNbHbIN Mo pesynbTaTam BbinonHeHusa PP 2

PIrP

3ao4yHasa popma oby4eHus

CobecedosaHue PpOHTaNbHbIN 3HaHus, yMeHUs " KoMMeTeHuun, 1

(8x00HOU KOHMPOJIb) nonyyeHHble oby4arwmmncs B npouecce
N3y4YeHns NpeaLlecTBYHOLMX AUCLMNINH
«Matematukay, «Pusnkar,
«TeopeTuyeckasi MEXaHUKa»

OnekmpoHHoe PpOHTanNbHbIN TecTnpoBaHue no pasgenam UCLUNINHLI 1

mecmuposaHue

CobecedosaHue o PpOHTanNbHbIN Mo pesynbTaTam BbinonHeHus PP 2

PrpP
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6 MPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUUMNIIUHDI

6.1 OCHOBHbIe XapaKTepPUCTUKH

npome)KyTquoﬁ aTrectTauumum OGy‘-IaI-OLIJMXCiI no uToram n3yv4yeHumsda guCUUNIIUHLI

Llenb npomexyTouyHomn
aTTecTaumm -

YCTaHOBMEHNEe YPOBHSA JOCTUXEHUS KaxabiM 0byYaloLwmMMcs Lenen
1 3aaay o6ydYeHns nNo gaHHOW AUCLUNINHE, U3TOXEHHbIM B M.2.2
HacTosLlel nporpammsi

dopma NPOMEXYTOYHOMN
aTrecTauum -

3a4é€T (04YHO)

Mecto npoueaypbl nony4yeHus
3a4éTa B rpachmke y4yeb6HOro
npouecca

1) yyactue obyvatoLerocst B mpoueaype nonyvyeHus 3avéra
OCYLLIECTBNSETCS 3a CYET y4eBOHOro BpeMeHu (TpyaoéMKOCTH),
OTBEAEHHOrO Ha U3yvyeHne MCLMNMUHbI

2) npoueaypa nposoautca B pamkax BAPO, Ha nocnegHen Hepene
cemecTpa

OCHOBHbI€ YCIIOBUS NOMy4eHUs
obyuarwmmca 3auéTa:

1) oGyyvarowminca BbINONHUN BCe BMAbl y4ebHOM paboThl (BkNtovas
CaMOCTOATENbHYI0) 1 oTYMTancs 06 ux BbIMOMTHEHUN B CPOKM,
YCTaHOBMEHHbIE rpaduKoM y4ebHOro npowecca no AUCLMUNIIMHE;
2) NpoLWEéN 3aKn4YnTeNbHOE TECTUPOBAHME.

Mpouegypa nony4YyeHuns 3avéra -

MeTogunyeckue maTepuansl,
onpegensowme npoueaypbl
OLleHUBaHUA 3HAaHUN, YMEHUN,
HaBbIKOB:

MpeacraBneHbl B POHAE OLLEHOYHbLIX CPEACTB Mo AaHHON y4ebHoM
avcumnnuHe (cm. — MNMpunoxexue 9)
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA NO ANCUUNNUHE

7.1 BubnuoTte4yHoe, uHchpopMaLMOHHOE U MeToau4Yeckoe obecnevyeHue
y4yebHoro npouecca no AMcuUunianHe

B cooTBeTCTBMU C OEWCTBYIOLWLMMMK FOCYAapCTBEHHbIMM TpeboBaHUsIMKM Onst peanusauun yy4ebHoro
npouecca no avcumnnunHe obecneunsarLLen kadeapon paspabatbiBaeTca U NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meToanyveckuin komnnekc (YMK), cooTBeTCTBYOWMIA AaHHOM paboyel nporpamme. Npu paspaboTke
YMK «kacbenpa pykoBoACTBYETCA YCTaHOBMEHHbIMU YHUBEPCUTETOM TpeboBaHMAMU K €ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meToau4eckum sapom YMK ssnstoTcsa:

- NonHasi Bepcum paboyern nporpaMmmbl y4eOHON AUCLUNMANHBI C BHYTPEHHUMM npunoxeHnammn NeNe 1-
3,5, 6,8;

- (boHA oueHouHbIX cpeacTs no Hen ®OC (MNpunoxeHwue 9);

- MeToaMyeckMe pekoMeHZauuMuM Ans obyyaloLMXCs MO M3YYEHWIO AWCUUMIIMHBI U MPOXOXOEHUI0
KOHTPONbHO-OLEHOYHbIX Meponpustui (Mpunoxexne 4);

- MeToguYecKkne pekoMeHgaumy npenogasatensam no gucumnnue (MpunoxeHue 7).

B coctaB y4ebGHO-mMeTOOMYECKOrO KOMMMekca B o00sA3aTenbHOM MNopsigke Takke  BXoAsaT
nepeuncrieHHble B lpunoxeHumsax 1 n 2 WUCTOYHUKM y4eOHOM K yd4ebHO-MeToaMYeckon WHdopMaLnm,
y4ebHble pecypcbl U cpeacTBa HarnsagHOCTU.

MpunoxeHna 1 n 2 Kk HacTosdwemy y4ebHO-nporpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsigke
aKkTyanuaupyeTcst Ha Hayano kaxgoro y4ebHoro roga

OnekTpoHHasa Bepcusa aktyansHoro YMKI, agantvpoBaHHas onsi obyyatolmxcsl, BbICTaBnsieTcs B
nHOpMaLMOHHO-06pa3oBaTenLHON Cpeae yHuBepcuTeTa.

7.2 UHcpopMaLMOHHbIE TEXHOSIOMMU, UCNOJIb3yeMble NPU OCYyLLEeCTBIIEHUN
oGpa3oBaTenbHOrro npouecca Nno AUCUUNIMHe; COOTBEeTCTBYIOLAA UM
MH(pOPMALMOHHO-TEXHONOIMYEeCKas N KOMNbIOTEpHasa 6a3a

MHdopMaLMOHHbIE TEXHOIOMMK, NUCMONb3yeMble NMPW OCYLLLECTBNEHNN 0Opa3oBaTeslbHOro npouecca
no gucumnnuHe un ceegeHns o6 MHAOPMaLMOHHO-TEXHOMOIMYECKOM N KOMMNbIOTEPHON Gase, Heobxoanmonm
ONsl NPenofaBaHusa M U3y4eHus OUCLUNMWHLI, NpeactaBneHbl B MpunoxeHun 5. [JaHHOe NpunoXxeHue B
00s13aTENBHOM NMOPSAAKE aKTYyanM3nMpyrTCs Ha Havarno Kaxagoro yyebHoro roga.

7.3 MaTepuanbHo-TexHU4Yeckoe ob6ecneyeHue y4eGHoOro npouecca no AUCUUNNHE
CeeneHuss 0 MartepuanbHO-TEXHMYecKkon 6ase, HeobxoouMmon [Ana  peanu3auun  nNporpammbl
ONCUMNNUHBI, NpeacTaBneHsl B MNpunoxeHun 6, kotopoe B 06A3aTenbHOM MOpSAKe akTyanu3npyeTcsa Ha
Hayano Kaxgoro y4ebHoro roga.

7.4. OpraHusaunoHHoe obecneyeHue y4e6HOro npouecca 1 cneymanbHbie TPeOOBaHUA K HEMY
C yYeTOM xapakTepa y4ebHoM paboTbl N0 AUCLUNIIMHE
AyauTopHble y4yebHble 3aHATMA N0 AUCUMMNUHE BeAyTCA B COOTBETCTBMM C  pacnucaHueM,
BHeayaMTOpHas akagemudeckas paboTa opraHvM3yeTcs B COOTBETCTBMM C CEMECTPOBbIM rpadukom BAP u
rpacomvkamu cgavm/npuéma/sanTbl BbINOMHEHHBIX paboT. KoHCynbTupoBaHue obyyalowmxcs, nusyyaroLmx
AaHHY0 OUCUUNIVHY, OCYLLECTBNSETCH B COOTBETCTBMM C rpaddUKOM KOHCYMNbTaLWA.

7.5 KappoBoe o6ecneyeHue y4e6HOro npouecca no gUCUUNIINHE
CeBegeHuss o kagpoBoM obecrneyeHnn yyebHOro npouecca no AUCUMNIVHE NpeacTaBfeHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNlbHOM MOPSIAKE akTyanuanpyeTcs Ha Havano kaxaoro ydebHoro roga.

7.6. ObecneyeHne y4ebHOro npouecca no gucumniivHe Ans UHBanuAoB U Ny,
C orpaHn4YeHHbIMU BO3MOXXHOCTAMU 300POBbA

OpraHnsaumMoHHO-Nedarormyeckoe,  MNCUXONOro-neJarornyeckoe  ComnpoBoXaeHne  oby4datoLmxcs
WMHBanNMOOB W NUL C OrpaHUMYeHHbIMM BO3MOXHOCTSIMU 3[40POBbS OCYLUECTBMSAETCA Ha OCHOBaHMU
COOTBETCTBYIOLLEN peKoMeHOauMn B 3aKMOYEeHUM NCUXONOoro-MeamnKko-regarornyeckon KOMUCCUKM  UNnn
WHAMBUAYanNbHOW NporpaMmmMe peabvnuTtaumm nHeanuga.

Oﬁyan-OU.LVIMCFl M3 4ymcna nuy ¢ orpaHn4YeHHbIMM BO3MOXHOCTAMU 300pOBbA U UHBANMOOB B Clly4dae
HeobxoauMocCTH:

— MNpPedoCTaBnsATCA neyaTHble U (MNW) SMNeKTPOHHble obpasoBaTeribHble pecypcbl B hopmax,
afanTUPOBaHHbIX K OrpaHUYeHUsIM UX 3[0pOBbS;

— y4yebHO-MeTOOMYECKME MaTepuanbl AN CaMOCTOATENbHOM paboTbl, OUEHOYHble CpeacTBa
BbIOUpAlOTCH C y4ETOM UX MHOMBUAYANbHBIX NCUXO(U3NYECKNX OCOOEHHOCTEN;

22



— paspellaeTcs WUCMNOMb30BaHWE TEXHUYECKMX CpeacTB, HeobXoOuMbIX UM B CBSI3U C WX
NHAMBUAYaNbHbIMY OCOBEHHOCTSIMM (3TW CpeacTBa MOryT ObITb NPeAoCTaBMeHbl YHUBEPCUTETOM UMW MOTYT
NCMNonb3oBaTbCs COBCTBEHHbIE TEXHUYECKUE CPEACTBA).

— rpoBedeHuWe npoueaypbl OLUEHWBaHWS pe3ynbTaToB OOy4YeHMs BO3MOXHO C  Y4eTOM
ocobeHHOCTEN Ho30Mnormn (YCTHO, MUCbMEHHO Ha ©Oymare, NUCbMEHHO Ha KomnbkTepe, B opme
TECTMPOBaHWUS M T.N.) NPM MCMOMb30BaHUU [OCTYMHOM (QOPMbl NPEeAOCTaBneHMs 3afaHWii OLLEHOYHbIX
CPeacTB M OTBETOB Ha 3agaHus (B neyaTHoOW hopme yBenuyeHHbIM wpudToM, B popme ayauosanucu, B
¢dopMe 3MNEeKTPOHHOro AOKYMEHTa, 3afaHus 3a4MTbIBAlOTCA aCCUCTEHTOM, 3a4aHusl NpedocTaBhsioTCs C
ncrnonb3oBaHWeM CypaonepeBoaa) C UCMONb30BaHWEM AOMNOMHMTENBHOIO BPEMEHU AN NOATOTOBKM OTBETA.

Bo Bpemsi npoBefeHus 3aHATMI B rpynnax, rge obyyawTca mHBanuabl M obydatowmecs ¢ OB3,
BO3MOXHO MPUMEHEHME MyNbTUMEOUNHBLIX CPEACTB, OPITEXHUKW, Crang-MpPoOeKTOpOB M MHbIX CPeacTB ANis
MOBbILUEHUS YPOBHSI BOCNPUATUSA y4eOHOM nHdopmaLmm oby4aromMMmCcs € pa3nnyHbiMy HapyweHuamun. Ons
PasbsCHEHUS] OTAENbHbIX BOMPOCOB M3y4aeMoOW AWMCUMMIUHBI MpenofaBaTtensmu  OOMNOMAHUTENbHO
NpoBOAATCA UHANBMAYANbHbIE KOHCYIbTauun, B TOM YNCNE C UCMOSb30BaHUEM ceTu VIHTepHeT.

7.7 ObecneyeHue obpasoBaTefibHbIX MPOrpaMM € YaCTUYHbIM NPUMEHEHUEM
3NEeKTPOHHOro o6y4yeHusi U AUCTaHLMOHHbIX O6pa3oBaTeNlbHbIX TEXHOJIOTUN

Mpu peanusauum nporpammbl AUCUMUMMMHBI BO3MOXHO MPUMEHEHNE SMEKTPOHHOro 06ydeHust U
ONCTaHUMOHHBLIX OBpasoBaTenbHbIX TexHonorun. B cnydae WX TMPUMEHEHMS B  3NEKTPOHHOM
nHdpopmaLMoHHo-0bpa3oBaTensHon cpege yHuBepcuteTa (SMOC) B pamkax AMCUMNIMHBI co3paeTcs
9MNEKTPOHHBIA KypC AUCLMNNWHBI, copepxawun y4ebHO-MeToamnyeckme, TeopeTudeckne maTepuvans,
NH(OPMALIMOHHBIE MaTepuarbl ANs OCBOEHMS OUCLMMNNMHBI, JOCTYMNHbIE B pEXUME yAaneHHoro gocrtyna rno
WHAMBUOYANbHOMY NTOTVHY M Naporsiio.

Uepes aneKkTPOHHBLIN Kypc obydarwmmcs, B TOM uucne, obecneyvyeH [JOCTyrM K COBPEMEHHbIM
npodeccuoHanbHbIM 6a3aM OaHHbIX U U3OaHUSIM 3NEKTPOHHbLIX OUBNMOTEYHBIX CUCTEM, COCTaB KOTOPbIX
onpegeneH B pabodyeit nporpamme. [lpy peanusaumm AUCUMNIUHBI NPEAYCMOTPEHA BO3MOXHOCTb
CVMHXPOHHOTO M aCUHXPOHHOIO B3aMMOAENCTBMS CTYAEHTOB M NpenogaBaTenen.
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8 INCT PACCMOTPEHWA U OJOEPEHUN
paboyen nporpamMmbl AUCLMINIHHDI
B cocrase OMNMOM 20.03.01 TexnocepHan 6e3zonacHocTs

1. PaccmoTpena u ongobpena:

a) Ha 3acenasvmn obecneynsalowein npenofasanue kadeapsl
( :

npoTokon Ne ﬁ or ﬂ ﬂé’z /

3as. xageapon, - —

6) Ha 2aceganun MeToguyeckoi komuccuu no Hanpasnexuio 20.03.01 TexHochepHan Ge3onacHoCTb,

npotokon Ne_zZ°> ot /7 .££.20/7. o il

Mpeaceaatens MKH — 20.03.01 TexHocdepHas GesaonacHocTs, kaHa. 6uon. Hayk ,.;é, Z»/ﬂ.B. Kopxosa

oI i

MeHoBaHue kadeapsl)

2. Paccmotpenwe u onobpekne npeacTasuTenamuATpos t'no AnLHOU pbl
no npogunto OMOM 20.03.01 Texxocepras GegdnacHocTs: * . .
HauansHuk npounasoacrea OO0 «3asop «Hedrex C.10. UsaHoB
%
L *

3. PaccmoTpenne n oa006peHne BHEWHUMHU NPeacTaBUTeNnAMM (OpraHamm) neaarornieckoro
(HayuNO-neaarornyeckoro) coobuwecrsa no NPOoGUNI0 AKCUHNAWHBI:
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9. ©BMEHEHWA N AONOJIHEHUA

K pabo4en nporpaMmme AUCLMMIINHBI
npeacrtaBneHbl B npunoxeHun 10.
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MPUNOXEHME 1

NEPEYEHb

nuTepaTtypbl, peKOMeHAyeMOVI AnAa n3y4yeHnda gunCcuuniinHbl

ABTOp, HAMMEeHOBaHWe, BbIXOAHbIE AaHHble

Hoctyn

MmpporasogmHamuka : yvyebHo-meTogmdeckoe nocobue / coctasutenn WN. B.
BepxoTypoBa, O. A. AranatoBa. — bnaroselueHck : AMI'Y, 2017 — Yactb 1 :
MmopomexaHuka — 2017. — 82 ¢. — TeKCT : aNeKTPOHHbIN // JlaHb : 3NEeKTPOHHO-
bnbnuoteyvHasa cuctema. — URL: https://e.lanbook.com/book/156559

https://e.lanbook.com

MmpporasogmHamuka : y4ebHO-meTogmdeckoe nocobue / coctasutenn WN. B.
BepxoTypoBa. — bnaroseleHck : AMIY, 2017 — YacTb 2 : Na3oBasa agnHamuka
— 2019. — 73 ¢. — TeKCT : aneKTPOHHbIN // JlaHb : 9NeKTPOHHO-BMBNMoTEYHas
cuctema. — URL: https://e.lanbook.com/book/156560

https://e.lanbook.com

Owokoea, W. H. TennotexHuka. KoHTponbHass pabota Mo  Kypcy
«voporasoguHamuka»: MeTOAMYECKME YKa3aHus ONA CTYAEHTOB OYHOW U
3ao04yHo opM o0OyveHuMss no HanpaeneHuto 280700.62 «TexHocdepHas
6e3onacHocTb» : MeToandyeckue ykasanus / V. H. Oiokoea. — CaHkT-lNeTepOypr :
CnernTy, 2013. — 20 c.— TeKCcT: 3neKTPOHHbIN // JlaHb : 3NeKTPOHHO-
bnbnmoTteyvHas cuctema. — URL: https://e.lanbook.com/book/45382

https://e.lanbook.com

Ucaes A. Tl. umgpasBnuka W rugpomexaHu3aumss CenbCKOXO3ANCTBEHHbIX
npoueccos: y4eb. nocobue ans By3os. - M. : Arponpomusgar, 1990. - 400 c.

HCXB

KpectuH, E. A. 3agadHvk no rmgpaBnuvke C NpMMepaMy pacyeToB : y4yebHoe
nocobue ansa By3os / E. A. Kpectun, U. E. KpectuH. — 5-e n3g., ctep. — CaHkT-
MeTepOypr : Jlaub, 2021. — 320 c. — ISBN 978-5-8114-7345-8. — TekcT :
ANEKTPOHHbIN //  JlaHb : 9nekTpoHHO-OMbGnunoTeyHas cuctema. — URL:
https://e.lanbook.com/book/158956

https://e.lanbook.com

KyauHos, A. A. T'magporasoguHamuka : y4eb. nocobue / A.A. KyanHos. — Mocksa
: MHOPA-M, 2018. — 336 c. — (Bbicluee obpasoBaHue: bakanaspuart). - ISBN
978-5-16-010326-6. - TekcT : 3NEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/918073

https://new.znanium.com

Kynukos, A. A. 'mgporasogmHamuka : y4ebHoe nocobue / A. A. Kynukos, W. B.
WMBeaHoBa, V. H. OwokoBa. — CaHkr-lNetepbypr : CM6MMTY, 2015. — 64 c. —
ISBN 978-5-9239-0760-5. — TeKkcT: 9NEeKTPOHHbIN // JlaHb : 9NEeKTPOHHO-
oubnuoteyvHas cuctema. — URL: https://e.lanbook.com/book/68444

https://e.lanbook.com

LWennak, A. A. Tngpasnuka n rugponHesmonpmeod. OCHOBbI MEXaHUKW XXMAKOCTU
n rasa : yqyebruk / A.A. Wennak. — 6-e 13g., ucnp. n gon. — Mocksa : MIH®PA-
M, 2019. — 272 c. — (Bbicluee obpasoBaHue: bakanaspuarT). - ISBN 978-5-16-
011848-2. - TekcT : 3IEKTPOHHbIN. - URL:
https://znanium.com/catalog/product/1000106

https://new.znanium.com

Wrepennuxt L. B. MTmgpasnuka : y4eb. gnsa Bysos. - M. : KonocC, 2004. - 656 c. HCXB
BogHble pecypcesbl: xkypHan/ Poc. akaa. Hayk. - M. : Hayka, 1972 - HCXB
Okonorus: xxypHan/ Poc. akag. Hayk. - M. : Hayka, 1970 - HCXB
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MPUNOXEHMUE 2

NMEPEYEHb PECYPCOB
MH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHOWN CETU «MHTEPHET»
U NOKANbHbLIX CETEN YHUBEPCUTETA,
HeobXxoauMbIX ANl OCBOEHUA OUCLMMNIMUHBI

1. YaaneHHble 3neKTPOHHbIe ceTeBble y4eOHble pecypcbl BpEMEHHOro AoCTyna,
cdopmupoBaHHbie HA OCHOBaHMU NPAMbIX OFOBOPOB C NpaBoo6nagarTensamm
(aneKTpoHHble 6MbnuoTeyHble cuctembl - IBC),
MH(OPMaALMOHHbIE CNPABOYHbIE€ CUCTEMbI

HanmeHoBaHve Hoctyn

OneKkTpoHHO-6ubnmoteyHas cuctema «MN3gatenscrtsa JlaHby. https://e.lanbook.com
OneKTPOHHO-BMbnuoTeyHas cuctema «AnNekTpoHHas bubnmoTteka http://www.studentlibrary.ru
TexHnyeckoro BY3a» («KoHcynbTaHT cTyaeHTa»)
OneKkTpoHHO-6ubnmotevHas cuctema ZNANIUM.COM https://new.znanium.com
Cnpaso4yHas npaBoBas cuctema KoHcynetaHtl1ntoc JlokanbHas ceTb yHuBepcuTeTa

2. AneKTPOHHbIE ceTeBble pecypchbl OTKPbLITOro goctyna
CnoBsapu 1 aHUuKnoneguv Ha Akagemuke https://dic.academic.ru
depepanbHbi o6pasoBaTtenbHbi noptan ACM (cnosapw, http://ecsocman.hse.ru
CNpPaBOYHUKM, rNoccapumi 1 7.4.)

MpodeccroHanbHble 6asbl AaHHbIX:

MpodeccnoHanbHble 6a3bl 4aHHbIX M HOPMAaTMBHO-MpaBoBasi 6asa | https://clck.ru/MC8AQ
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MPUNOXEHMUE 3

YYEBHO-METOOAUYECKOE OBECIMNEYEHUE
CAMOCTOATEJNIbHON PABOTbI OBYYAIOLLIMXCH
no AucuuniunHe

1. YyebHO-MeTOAUYECKaA nuTepaTtypa

ABTOp, HanmMeHOoBaHWeE, BbiIXOQHble JaHHbIE lD,OCTyI'I

2. YyeOHO-MeTOAMYECKME pa3paboTKu Ha NnpaBax PyKonucu

ABTOpP(bI) HavnmeHoBaHue Hoctyn

3. Yue6GHble pecypcbl oTKpbITOoro gocryna (MOOK)

HocTtyn
HanmeHoBaHne MOOK Mnatcopma BY3 paspabotuunk (ccbinka Ha MOOK, paTta
nocrnegHero obpalieHus)

28




NMPUNOXEHUE 4
METOANYECKUE YKA3AHUA ON1A OBYHAIOLLUXCA

Mo OCBOEHUIO OUCLIMMNUHBI
npeAacTaBnieHbl OTAeNbHbLIM QOKYMEHTOM
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NMPUNOXEHUE 5

UMHOPOPMALIMOHHBLIE TEXHOJIOIMW,
ucnonb3yemblie Npu ocyllecTBreHUn obpasoBaTenbHOro npouecca
no AucuuniunHe

1. MporpammHbIie NPOAYKTbLI, HEO6X0AUMbIE OISt OCBOEHUSA YYeOHON AUCLUNIIUHBI

Buapbl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX UCMONb3yeTcs
OaHHbIN NPOAYKT

HaumeHoBaHne
nporpammHoro npoaykta (M)

MakeT ogumcHbix nporpamm (Microsoft Office) lpakmu4eckue 3aHsIMus

2. MHCbOpMaLIMOHHbIe CcnpaBO4YHbIe CUCTEMDbI, HeobGxoAuMble ANA peann3auuu yqe6|-|oro npouecca

HanmeHoBaHue

N Hoctyn
CNpaBOYHON CUCTEMDI

CBOBOHaS SHLMKNONeas BukMneaus http://ru.wikipedia.org/wiki/

YyebHble ayantopum
CMNC «KoHcynbTaHT+» YHuBepcuteta

http://www.consultant.ru

3. CneuunanusvpoBaHHble NomeLleHusa n obopyaoeaHue,
ucnonb3yemble B paMKaxX MHcpopmaTu3saumm y4eGHOro npouecca

Bugpbl y4ebHbIX 3aHATUI 1 paboT,

HanmeHoBaHue
HaunmeHoBaHne nomeLleHus B KOTOPbIX UCMONb3yeTcs
obopynoBaHus
OaHHOEe nomeLlleHne
KomnbloTepHble Knacchl ¢ MK, komnnekTt Jlekumun, npakTnyeckme 3aHaTus,
BbIXOOOM B MHTEPHET MyINbTUMELUNHOIO 3aHATUA ¢ npumeHeHnem OJOT
obopyaoBaHus

4. UHchopmaLmoHHO-0bpa3oBaTenbHbie cuctemsl (AUOC)

Buabl y4ebHbIX 3aHATUIA 1 paboT,

HaumeHoBaHne 3MOC Hoctyn B KOTOPbIX NCMOMb3yeTcs
AaHHas cuctema
ANOC OmIrAY-Moodle http://do.omgau.ru NeKunn, NpakTU4ecKne 3aHATus,

3aHaTMS ¢ npumeHeHnem JOT

YcnoBus ans  peanu3auMu  9MeKTPOHHOro yyebHOro Kypca MO AMCUMMNUHE B 3MEKTPOHHOM
nHOopMaLMOoHHO-06pa3oBaTensHON cpeae:

—  @yHKumoHnpoBaHue JOUNOC  yHuBepcuTeTa, BKAKYAs  9MEKTPOHHbIE  UHEOPMALMOHHO-
obpasoBaTernbHble pecypchbl;

— KayeCcTBEHHbI [OCTyn negarormyeckmx paboTHUMKOB M 0Bydvalowmxca K UHAMOPMaLMOHHO-
TEeNeKkoMMYHMKaLUMOHHON ceTn IHTepHeT B pexume 24 yaca B CyTku 7 OHel B Hegento 6e3 yyeta o6bemMoB
noTpebnaemoro Tpadwuka 3a MWCKIOYEHMEM NepepbiBOB Afsi NPOBeAEHUss HEOOXOAUMBIX PEMOHTHBLIX U
npodunakTnyecknx paboT, Hanmyme MHTepHeT-Opaysepa M KOMMNeKTa COOTBETCTBYIOLWEro MpPOrpamMmmMHOro
obecneyeHus, obecneunBaloMx OCBOEHUe crnywaTtensMmm obpasoBaTenbHbIX NporpamMm B NOMHOM obbeme
He3aBMCMMO OT MEeCTa HaxoX4eHus 0Dy4atoLLMXCs.

lMepeyeHb 06OpygoBaHWs, HeobxoouMOro AONS MNPOBEAEHUS 3aHATUMA  C UCMOMb30BaHWEM
ONCTaHUUOHHbIX 0Opa3oBaTernbHbIX TEXHOMNOMMI MO Nporpamme:

— NepcoHarnbHbIN KOMMNbOTEP (HOYTOYK) C 4OCTYNOM B VIHTEPHET;

— KOMNblOTEpHasa nepudepnus: ayamoKONOHKM U (MNKN) OUHAMUKW  (HAYLUHWKKW), BCTPOEHHbIA WUMx
BbIHOCHOW MUKPOhOH, BeG-kamepa
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NMPUNOXEHME 6

MATEPUAJIbHO-TEXHUWYECKOE OBECINEYEHUE
YYEBHOI'O NMPOLIECCA MO ANCUUIITUHE

HanmeHoBaHMe obbekTa OcHallleHHOCTb 00BbeKTa
YyeGHble ayauTopumn NEKLMOHHOMO TUNa, Pabouyee mecTo npenoaaeartens, paboyne mecTa
CeMMHapCcKoro Tuna oby4yaromxcs.

[ocka ydyeHnyeckas 3x-anemeHTtHas, yyebHasa mebensb.
[MepeHocHoe MynbTMMeaniiHoe obopyaoBaHMe: NPOEKTOP,
HOYTOYK C NporpamMMHbIM obecnevyeHmeM, SKpaH.

JlabopaTopHoe nomelleHne «mapasnukay».

Pabouee mecTo npenogasatens, paboyne mecta obyyaroLLMXCcs.
[Hocka ayautopHas, mebenb cneunanmanpoBaHHas.

MepeHocHoe MynbTMeauHoe 060py0BaHNE: NPOEKTOP, HOYTOYK
emachinesE725series ¢ nporpaMmHbiM obecneyeHem, akpaH
NEepPEHOCHON.

JTabopaTopHoe obopynoBaHme: aHeMOMETp Kpbinbyatbii ACO-3,
KOHAOYKTOMETp kapmaHHbIi Hanna, Becbl BJ1K-500, rugpasnuyeckuia
OeT. NOTOK, KapKac Ans NOTKOB, LWKad KenesHbli, Wkad cUnoson,
aHemomeTp py4Hon MC-13, Bogomep, Bogomepsbl YKB,
nabopaTtopus KOHTpOMsi KayecTBa BOAbI, y4ebHasa cTeHn
ncnbiTaTeNbHbIA, 4EMOHCTPALMOHHBIN MaTepumarn.

JlaBopaTtopHoe nomeLleHue

'mopasnuyeckan nabopatopus JlabopaTopusa ana nposegeHNs NPakTUYeCcKnx n nabopaTopHbIX
paboT, onpedeneHnst KOHTPONS pacxofa BoAbl, CTEHA
ucnbiTatTenbHbIN, y4ebHasa rmapasnuyeckas nabopatopus
"Kanenbka-2, ydyebHas rugpasnuyeckasa nabopatopus "Kanenbka-3,
yyebHas rugpasnuyeckas nabopatopus "Kanenbka. [locka
ayauTopHas, mebenb cneuynanuampoBaHHasi. HarnagHoe nocobue.
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NPUNOXEHMUE 7

METOOUWYECKMUE PEKOMEHOALUU NPENOOABATENAM
no AucuuniuHe

1. OPFAHU3ALUMOHHbIE TPEBOBAHUA K YYEBHOW PABOTE NO AUCLUMUMNIIMHE

®opMbl opraHnsaumm y4yebHon AeATeNbHOCTU MO AUCLMUINIINHE: NEeKUNs, NPaKTUYECKNEe 3aHATHS,
n nabopaTtopHble paboTbl caMmocTosiTeNbHast paboTa oby4daroLLmxcs, 3a4eT.

Y obGyvawwmxca BeAyTCs NEKUMOHHblE 3aHATUA B WHTEPaKTUBHOW (OpME C UCMONb30BaHUEM
HarmagHoro matepuana v npeseHtauun. [pakTnyeckne 3aHaTUS NPOBOAATCS B BUAE: TeMaTUYeCKoro
CeMuHapa; pelleHuns 3agady no TemaTtukam; nabopaTopHble paboTbl BbLIMOMHATCS Ha MMOPaBINYECKMX
cTeHpax (ycTaHOBKax).

B xope m3ydeHus gucuunnuvHel obyyaowemMycsi HeobxoaumMo BbINOMHWUTL BHEAYOUTOPHYHO paboTy,
KOTOopasi COCTOUT M3 criedyloLlmx BuaoB paboT: ukcupoBaHHble Buabl paboT (pacyeTHo-rpadunyeckas
paboTa), camocTosiITeNlbHOE M3y4YeHue TeM, NOAroToBKa K rlabopaTopHOM paboTe M TeKylwemy KOHTPOII.
OT4eT 0 BbINOMNHEHHOW NabopaTopHoW paboTbl 0OPMASETCA OTYETHLIM JIMCTOM, a 3aTeM 3allMLlaeTcs B
YCTHOWM MW NUCbMEHHON popMe K KOHTPOMbHBIM BOnpocam. PacyeTHo-rpadumyeckasd pabota BbinOnHAETCS
MHOUBMAYANbHO KaXabliM 00yyalLwmmcs B nedatHoOM nNnbo pyKONUCHO.

Ha camocTtodATenbHoe u3dydeHne obyyalowmMcs BbIHOCUTCA TeMbl. CaMOCToATENbHOE U3yveHue
npeacTaBneHHbix B pabodyeri nporpamme TeM OLEHMBaETCH BO BpeMs NposedeHust pybexxHOro KOHTpors
(TectupoBaHue).

Mocne n3yyeHus kaxgoro u3 pasfernoB NPOBOAUTCS PYOEXHbIN KOHTPOIMb pe3yrnbTaToB OCBOEHUS
OVCUMNIUHBI obyyalowmmMmca B Buae TectupoBaHud. Mo ntoram M3ydeHus OUCLMNAMHBLI OCYLLECTBRSETCA
aTTectauus obyyarowmxcsa B popMe 3ayera.

YuntbiBag  3HAYMMOCTb  AMCUMMIMHBIL, K €€  W3YyYeHW MNpegbsaABnsloTcs  crepylolue
OopraHm3aunoHHble TpeboBaHUs:

— obs3aTenbHoOe nocelleHre obyyarLwmnmcsa Bcex BUOOB ayaUTOPHbIX 3aHATUIA; BeAEeHNE KOHCMeKTa
B XOA€ FEKUMOHHbIX 3aHATUNA; KayeCTBEHHas CaMOCTOATENbHas MOArOTOBKA K MPaKTUYECKUM 3aHATUAM,
akTuBHas paboTta Ha HUX, BbIMNONMHEHUA nabopaTopHbIx paborT;

— aKkTMBHas, puTMMYHas BHeayauTopHas paboTta obyvalolwerocs; CBOeBpeMeHHas caada
npenogaBaTento OTYETHbIX MaTepmanoB No ayauTOpHbIM 1 BHeAyOMTOPHbIM Buaam pabor.

2. OPFAHU3ALIMA U NPOBEOEHUE NEKLIMOHHbIX 3AHATUA

Cneuudmka AnCUMNNUHBI COCTOUT B TOM, YTO paccMoTpeHne dyHOAMEHTanbHbIX TEOPETUYECKMX
BOMPOCOB Ha NEKUUSAX TECHO CBSA3aHO C MOCMNEeAyLWMM KX OOCYKOAEHMEM Ha MPaKTUYECKUX 3aHATUSIX,
BbINOMHEHNEM BCEX BWOOB CaMOCTOATENbHOW paboTbl. B aTux ycrnoBuax Ha nekuusx ocobeHHo Bornbluoe
3Ha4YeHVe UMeeT peanusaumns cnegyLmx 3agay:

1) rmy6okoe ocMbICIMBaHWE NMOHATUI U MONOXEHWI, PACCMOTPEHHBIX B TEOPETUYECKOM KYPCE;

2) packpblTUe NPUKIALHOIO 3HAYEHUA TEOPETUYECKMX CBEAEHWI;

3) pasBuMTME TBOPYECKOrO MOAXOAA K PELUEHUI0 MPaKTUYECKUX W HEKOTOPbIX TEOPETUYECKUX
BOMPOCOB;

4) 3akpensnieHne Nofny4YeHHbIX 3HaHUA MyTEM MPaKTUYECKOro UCMONb30BaHWS.

Hapsagy ¢ nepeyncneHHbiMy Bbille OOpasoBaTeNbHbIMU LENSAMM, JNIEKUMOHHbIE 3aHATUSA AOSHKHbI
npecnenoBaTth U BaXHble LieNM BOCNUTATENbHOMO Xapakrepa, a UMEeHHO:

1) BOCNUTaHME HAaCTONYMBOCTU B AOCTUXEHUN KOHEYHOM Lienu;

2) BOCNWUTaHWE OUCLMMNIMHbBI, aKKypaTHOCTU, [OOPOCOBECTHOIO OTHOLLEHUS K paboTe;

3) BOCNUTaHME KPUTUYECKOrO OTHOLUEHUS K CBOEW OEeSTENbHOCTWU, YMEHWUs aHanu3vMpoBaTb CBO
paboTy, UckaTb ONTUMarnbHbIA NYTb PeLUeHWs], HAXOAUTb CBOW OLUMOKN 1 YCTPAHSITb UX.

Mpu n3noxeHnn MaTepuana y4ebHON ONCUMNIMHBI, NpenoaaBaTento cnegyeT obpatute BHUMaHne
Ha TO, YTOObI ObyyvaLmMecs Nony4Ynnn onpeaerieHHoe 3HaHue o npegMeTe, ero 0COOEHHOCTAX, 4 YHKUMSIX U
BO3MOXXHOCTU NMPUMEHEHUS B AarlbHENLLMX TEXHUYECKUX pacdeTax.

MpenopaBatenbs OOMKEH YETKO AaTb CBA3aHHOE, MOCHeAdoBaTENlbHOE M3MOXEeHMe Mmarepuana B
COOTBETCTBMM C HOBEWLUMMM OaHHbIMW Hayku, MpefcTtaBuTb oby4valoLMMCA OCHOBHOE €€ CoaepXXaHue B
cXkaTtoMm, cuctemaTmsanpoBaHHOM Buae. lNpenogaBartenb JOMMKEH m3naratb y4eOHbIM MaTtepuan ¢ No3vuum
MEXANCUMMIMHAPHOIO noaxoda, AaBaTh YeTKMe OonpeferieHns MOHATUMHOrO annaparta, KoTopbid
NCMNonb3yeTcst NpY U3Y4YEHUN AUCLUNITUHBI.

B yyebHOM npolecce npenogaBaTenb AOMKEH UCNONb30BaTh aKTUBHbIE U UHTEPAKTUBHBLIE DOPMbI
obyyeHus, KoTopble A0MKHbI ONMPaTbCA Ha TBOpYECKOe MbllfeHne oby4varoLmxcs, B HanbonbLuen cteneHn
aKTUBM3MPOBATbL MO3HaBaTEeNbHY OeATenbHOCTb, AenaTb WX COaBTOpaMu HOBbLIX MAEW, npuyyatb MX
CaMOCTOSITENbHO MPMHMMATb ONTUMarnbHbIE PeLUeHNsa U cnocobCTBOBaTL UX peanusauun.
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B ayguTopHowm paboTe npegnonaratoTes cnegytowmne popmMbl NPOBEAEHMS NTEKLNIA;

BeodHasi nekyusi OTKpbIBaeT NEKUMOHHbIA Kypc No npeameTy. Ha aTon nekuum nokasblBaeTcs
TEOopeTUYECKOe 1 NpUKIagHOe 3HavYeHue NpeaMeTa, ero CBs3b C ApyrMMy npegMeTamu, posib B MOHMMaHUK
(BMOEHWM) Mypa, B NoAroToBKE crneumanucra.

Knaccuyeckue (mpaduyuoHHble) — TNOCMNEefOBaTENbHO M3naraeTcsa MaTepuan B JIOTMKE W
TEPMUHONOMMN OaHHOW HayKu.

Tekywas nekyusi CnyxvT anst CUCTEMaTUYECKOro NU3NoXeHNss yiuebHoro maTepmnana npegmera.

3aknmroyumenbHas siekyusi 3aBepLuaeT usydeHme yyebHoro matepmana. Ha Hen paccmartpuBaloTcs
NnepcnekTUBbl Pa3BUTUS U3yYaeMOom OTPacnn HayKu.

O630pHasi JIeKyusi COOEPXUT KpaTKylo, B 3HaA4MTENbHOW Mepe 060OLeHHY MHopMauuio ob
onpefeneHHblX OOHOPOAHbIX (BNM3kMX MO coAepXaHwW) NporpaMMHbIX BOMpocax. 3TU Nekuun Yaile
MCNONb3YyTCHA Ha 3aBepLuaroLmnx atanax obydyeHusa (Hanpumep, nepes rocygapcTBEHHbIMU dK3amMeHamu), a
Takke B 3a04HOM hopmMe 0BYyYeHUs.

lNo ¢gpopme nposedeHusi:

1. UHpopmayuoHHass (MCNoNb3yeTcd OOBACHUTENbHO-UIIIOCTPATMBHBLIA  METOL  W3IOXEHWS).
Jlekums-mHdopmaumnsa — cambin TpPagUUMOHHBIA BUA NIEKUWIA B BbICLLEN LLKOSE.

2. Jlekyusi-eusyanusayusi npegnonaraet Bu3dyanbHylo nogayy martepuana cpegctsamy TCO wnu
aygouo-, BUOEOTEXHUKN C PasBUTMEM M KOMMEHTUPOBAHMEM OEMOHCTPUPYEMBIX BU3yarbHbIX MaTtepuanos,
yumT oOyvalollerocs CTPYKTypupoBaTb, MNpeobpas3oBbiBaTb YCTHYK M MUCBMEHHYID WHQOpMaLuo B
BM3yanbHy0 OpMy, BbIOENSASA MPU 3TOM Hanbonee 3Ha4YMMbIe ANEMEHTHI.

3. OPFTAHU3ALUMA U NPOBEOEHUE MPAKTUYECKUX 3AHATUX NO AUCLIMINIIUHE

MpakTuyeckne 3aHATUA CnyXaT Ans OCMbICNieHnst U 6onee rnyboOKOro U3yyeHus TeopeTUYecKMX
npobnem, a Takke OTpaboTKM HaBbIKOB WCMONb30BaHMA 3HaHWW. [lpakTuyeckoe 3aHATME p[aet
obyyaroLemMycs BO3MOXHOCTb:

— NPOBEPUTb, YTOYHUTb, CUCTEMATU3NPOBATb 3HAHWS;

— OoBrageTb TEPMUHOMOMMen 1 cBOBOAHO et0 onepupoBaTh;

— Hay4YnTbCH TOYHO M AOKa3aTeNbHO BblpaXaTb CBOW MbICMM HA SA3blke KOHKPETHON HayKu;

— aHanuanpoBaTb PaKTbl, BECTW AManor, AMCKYCCUIO, OMMOHNPOBATb.

lMpakTuyeckoe 3aHATME MPU3BaHO YKPennATb MHTepec obyyalowerocd K Hayke W Hay4HbIM
nccrnegoBaHUsIM, HayYMTb CBA3bIBaTb HAYYHO-TEOPETUYECKMNE MOMOXEHUS C NPaKTUYECKON AeATeNbHOCTbIO.
B npouecce noarotoBkM K MPAKTUHECKOMY 3aHSATMIO MPOUCXOAWUT PasBUTME YMEHUN CaMOCTOSTENbHOW
paboTbl: pa3BMBaOTCA yMEHMS CaMOCTOATENBHOrO Noncka, otbopa u nepepaboTkn nHdopmaumu.

Temamud4eckoe 3aHssmue. 3TOT BUA 3aHATUS TOTOBUTCH M NMPOBOAUTCS C LENblo akLeHTUPOBaHUS
BHMMaHMNsi 00y4aloLLMXCA Ha KakoW-Nnbo akTyanbHOW TeMe WM Ha Hanbonee BaXKHbIX U CYLLECTBEHHbIX ee
acnektax. [lepeg Hayanom npakTUYECKOro 3aHATMA obydvalowumcs [aeTcs 3ajaHve — BblAenuTb
CYyLLeCTBEHHblE CTOPOHbI TEMbl, UM Xe MnpernodaBaTeflb MOXeT 3TO caenaTb cam B TOM cryyae, kKorga
obyvaloLmecs 3aTpygHAIOTCA, MpPOCNeAuMTb WX CBSA3b C MNPaKTUKOW OOLEeCTBEHHOW WNU  TPyaoBOW
AeATenbHOCTY.

lMpenogaBaTtenb cTapaeTcs akTMBU3MPOBAaTb yyacTue B OOCYXAeHUW OTAeNnbHbIMKM BOMPOCaMw,
obpalleHHbIMU K OTAeNbHbIM 0ByvyaembiM, NPeACTaBnsAeT pasnuyHble MHEHUS, YTOBbl pa3BuTb ANCKYCCHUIO,
CTPEMSACb HanpaBuTb €e B HyXHOe HanpasrneHuwe. 3aTem, OnupasiCb Ha MNpaBWibHbIE BbICKa3biBaHWUS U
aHanuM3upysa HenpaBuIibHble, HEHaBA34YMBO, HO ybeauTenbHO MOABOAWT ChnywaTtenewh K KOMneKTUBHOMY
BbIBOAY MIM 06006LEeHM0.

Ona Toro 4TobObl 3aMHTEpecoBaTb ayaAMTOPWUIO, 3a0CTPUTb BHUMaHWE Ha OTAeNbHbIX Mpobnemax,
noaroToBUTb K TBOPYECKOMY BOCMPUATUIO M3y4aemoro marepuana, 4tobbl COCpegoTouMTb BHUMAaHUe,
cuTyauus nogbupaeTcst OCTAaTOMHO XapaKTepHas U ocTpas.

4. OPFAHU3ALIA CAMOCTOATENIbHOW PABOTbI OBYYAIOLLIMXCA

4.1. CamocTosiTenibHOE U3y4yeHue TemM

lMpenogaBatenb B Havane w3yyYyeHWs AUCLUMNMAWMHBI BblgaeT obyyawwmmcs BCe TeMbl ANnd
CaMOCTOATENbHOrO u3y4veHus, onpegensetr cpokn BAPC u npegoctaBneHuss OTYETHbIX MaTepuanos
npenogasartento. CamocToAaTenbHOE M3yvyeHue npeacTaBreHHbIX B pabodert nporpamme TeM OueHuBaeTcs
BO BPeEMS MPOBEeAEHUS PYOEXHOro KOHTPOMs (TECTUpOBaHMe).
MpenogaBatento HeobxoAMMO MNOSICHUTL OOy4alLwmmMcs OOLWUA  anropuTM  CaMOCTOATENBLHOro
N3y4YeHns Tem:
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O6LWuMin anropuTM CamMoCTOATENLHOIO U3YYEeHUA TeM

1) O3HAKOMUTbLCSI C PEKOMEHA0BaHHOW Yy4eBHON NUTEPATYPOI 1 3NEKTPOHHLIMM pecypcamu no Teme
(OpVEHTMPYSICb Ha BOMPOCHI ANsi CAMOKOHTPOSS).

2) MpuHATE y4acTue B ykazaHHOM MEpOonpUATUK, MPONTK pyGexkHoe TecTMpoBaHWe No pasgeny Ha
ayaUTOPHOM 3aHATUW 1 3aKNOYUTENBHOE TEeCTUPOBaHNE B YCTaHOBMEHHOE AN BHeayaMTOPHOW paboThl
BpemMs

Ha camocTosTensHoe n3yyeHune o6yqarou.|,vnv|c;| BbIHOCATCA TEMbI.

Tema B cocTaBe pasfena/Bonpoc B COCTaBe TeMbl pasfena, BblHECEHHbIE HAa CaMOCTOATENIbHOE
nsyyeHune

Tema: LleHTp gaBneHus. Oniopbl rmapocTaTUYecKoro gaBneHus. [mapoctaTtmyeckmii napagokc.
OnpegeneHne cunbl rMApoCTaTUYECKOro AaBMNeHNs1 Ha KPUBOMMHENHbIE MOBEPXHOCTMU.

Tema: 3akoHbl rMapaBAUYECcKOro CONPOTUBNEHMS Npy TypOyneHTHOM ABWXKeHUW. Y paBHeHe bepHynnu
AN NOTOKa XUOKOCTU, ero aHepreTudeckas u rpacumyeckas nitepnpetaums. YactHole cnyyan ypaBHeEHUS
BepHynnu.

Tema: M'vapasnuyeckuii yaap. MonHoe, HenonHoe, COBEpPLUEHHOE, HECOBEPLLEHHOE CXKaTue CTPYyW.
WHBepcusa cTpyn. Knaccudukaums ruapaBnmyeckux Hacagkos MapannensHoe v nocregoBaTtenbHoe
coeauHeHue Tpy6, HenpepbiBHasA pasgada pacxona. Mmapaenuyeckuin yaap B Tpybonposogax. Cnocobbl
Gopb6bI C rMOPaBINYECKUM YOApPOM.

Tema: YpaBHeHue BepHynnu — CeH-BeHaHa 1 ero npunoxeHusi. PaccMoTpeHbl cneumnanbHble 3agayn
rasoguHaMuKK: ABWXeHWe rasa B Tpy6ax, connax, aguddysopax u peweTkax npodunen.

Mocne N3y4eHna TeM NpoBOAUTCA IJIEKTPOHHOE TeCTUpOBaHME.
4.2. CamonogrortoBka o6yqa|ou.mxc9| K naﬁopaToprlm 3aHATUAM NO gucuunrinHe.

CamonogrotoBka oGydalowmxcs K nabopaTopHbIM 3aHATMSIM - OCYLLECTBRSEeTCA B  Buae
MOArOTOBKW MO 3apaHee U3BECTHbIM TeMaM 1 BOMpocaMm.

4.3. OpraHusaums BbINOJTHEHUS U NPOBepKa MTOroBow paGoThbl

YyebOHble 3apayn, KOTOpble AOMKHbLI ObIThb peleHbl 0O0yYarWMUMCA B paMKax BbIMONHEHUSs
PrP:

* 3aKpenuTb W yrnyouTb 3HaHWSA, MONYyYEeHHble B MpoLecce M3y4eHUs TeopeTUYeCcKoro
mMaTepuana u NPakTU4ecKnxX 3aHATUI No AUCLMUNINHE;

. npnmobpecTtn HaBblkM paboTbl C HOPMATUBHOW M CNPaBOYHOW NUTepaTypon, TUMOBOW
OOKyMeHTaunen;

* paTb obyvawwemycs OnbIT  MMAPaBNNYECKOro pacyeTa;

*  3aKpenuTb yMEHUS 1 HaBblkM 0By4vatoLlerocs npm opopMIeHnn TEXHUYECKOW AOKYMEHTaL M.

MMpu coctaBneHnn 3agaHvs Ans UTOroBonm paboTbl obyyarwmecs NMET BO3MOXHOCTb NPeasioXutb

npenogasaTternto UCNomnb3oBaTh AaHHbIE, NONYYEHHbIE Ha y4ebHOM NpakTuke, NMbBo Ha NPon3BOACTBE.

BbinonHeHHble uTOroBble paboTbl cOoawTCs Ha MNpoBepky npenogasaTento. pu obHapyxeHum
owmnbok paboTta BosBpalLaeTcs obydatolemycs Ha ucnpasneHve u gopaboTky. Mpu 6onblioM konuyecTse
NpOMyckoB BO3MOXHO cobecegoBaHuve no paboram.

5. KOHTPOJIbHbLIE MEPONPUATUA NO PE3YNIbTATAM U3YYEHUA OUCLIUMNTINHDBI

BxogHoW KOHTponb NpoOBOAUTCS C LEfNbi BbISBMEHWS pearibHOW FOTOBHOCTU oOyvarlmxcs K
OCBOEHWI0 [JaHHOW AUCUMMNAWHBI 3a CYET 3HaHWW, YMEHUW W KOMMETeHUUW, CEOPMUPOBAHHLIX Ha
npeaLwecTByOWUX AncuunnuHax. TemaTudeckass HanpabreHHOCTb BXOOHOMO KOHTPOMS — 3TO BOMNPOCHI,
CBSI3aHHbIE C paHee U3yyYeHHbIMW aucumnnuHamm «MatemaTtukay, «dusnkar, « TeopeTnyeckas MexaHvkay.

BxoaHOM KOHTPOIb MPOBOAMTCA B BUAE NMUCLMEHHOZ0 orpoca.

Kpumepuu ouyeHKU 8X00HO20 KOHMPOIIA:

- OueHKa «3a4TEeHO», eCIM KONIMYECTBO NpaBuibHbIX OTBETOB OT 51-100%.
- OueHKa «He 3a4TeHOY», ecrim KONMYeCcTBO NpaBuribHbIX 0TBETOB MeHee 50%.

B TeueHne cemecTpa no MToram nsyyYeHusi pasgenos ANCLMNAMHBI MPOBOAUTCS PYBEXHbIN KOHTPOMb
B BUE mMecmupo8aHusl.

Kpumepuu oueHKu pybexHo20 KOHMpors:

- OLeHKa «3a4TeHO» BbICTaBNsAeTca 0byyaloemycs, ecrnm KONMYeCcTBO NpaBuibHbIX OTBETOB OT 51-
100%.;
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- OLEeHKa «He 3a4yTeHO» BbICTaBMseTCs obyyatolemycsi, eCnu KONMMYeCTBO MpaBUSIbHbIX OTBETOB
meHee 50%.

KoHTponb BHeayauToOpHON paboThl 06y4YaloLnXCs OCYLLECTBISIETCS HA 3aHATUSIX MyTEM YCTHOrO onpoca,
npoBeAeHUs1 TECTUPOBAHMS, KOHTPOMS BbINONHeHNA aTanoB PIP. B cnyyae HapyLleHusi yka3aHHbIX YCroBUIA
npenoaaBaTeslb MOXET YCTaHOBUTb AOMNONHUTENbHbIE TpeboBaHwMs.

OcHosHble Kpumepuu Oorycka oby4darouje2ocsi K Umoao8oMy KOHMPOIIO 3HaHUl no OuCyuUIuHe:

1. TNoceweHuUe NEKYUOHHbIX U Mpakmuyeckux 3aHsamul — He meHee 70% om obuwezo Kosuyecmsa
3aHamud o kaxool gpopme).

2. CoaHHas PIP.

dopMa NpoMeXyToYHON aTTecTaumnm obyyatomnxcs — 3ayver.
I'Ipenop,aBaTenb BbICTaBNAET OLIEHKY 3a 3a4eT B 9K3aMeHalMOHHY0 BeJOMOCTb N B 3aLIéTHyI-0 KHWXKY
obyuatoLerocs.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME YYEBHOI'O MPOLIECCA NO AgUCUMNINUHE
1. Tpe6oBaHue ®rocC

[onsa Hay4yHo-neparornyeckux paboTHUKOB (B NPUBEAEHHBIX K LIENOYMCIEHHbIM 3HAYEHUSIM CTaBOK),
nmerowmnx obpasoBaHue, COOTBETCTBYIOLLEE Npodhunio npenogaBaemMon AucUMnnuHel (Mogyns), B obem
yucrne Hay4yHo-negarornyecknx paboTHUKOB, peanuayloLmx nporpammy 6akanaBpuarta, OKHA COCTaBMAThb
He meHee 60 npoueHTOoB.

[onsa Hay4yHo-neparornyeckux paboTHUKOB (B NPMBEAEHHBIX K LIENOYMCIEHHbIM 3HaYEHNSIM CTaBOK),
UMEILLNX YYEHYIO CTEMNEHb (B TOM YMUCIE YYEHYIO CTeneHb, NPUCBOEHHYIO 3a pybexom u npusHaBaemylo B
Poccuickon ®epepaumm) n (Mnv) yyeHoe 3BaHve (B TOM YMCIE y4EHOe 3BaHMe, NOyYeHHoe 3a pyGexom U
npu3HaBaemoe B Poccuickon ®egepauuun), B obwem 4ucrne HaydyHO-NeAarormyeckmx paboTHMKOB,
peanuaylLmx nporpammy 6akanaspuaTa, AomkHa 6biTb He MeHee 60 NpoLeHTOB.

Honsi paboTHWMKOB (B NMPMBEAEHHBIX K LIEMOYUCIIEHHBIM 3HAYEHNSIM CTaBOK) U3 Ynicna pykoBoauTenen
N pabOTHUKOB OpraHM3auuin, [eaTeNbHOCTb KOTOpbIX CBA3aHa C HanpaBfeHHOCTbo  (npodurnem)
peanu3yemoin nporpamMbl 6akanaBpuarta (MMerLmMX cTax paboTbl B AaHHOW NpodyeccrMoHanbHoi obnactu
He meHee 3 nerT), B obLwem 4ucne paboTHMKOB, peanuayoLwmx nporpaMMmy bakanaspuaTa, OSKHa ObiTb He
MeHee 5 rMpoLEeHTOoB.

®yHkumonnposaHme 3IMOC yHuBepcuteta obecnedmBaeTcs kBanudukaumen paboTHMKOB, ee
NCNONb3YIOLLMX N MOAAEPKMBAIOLLNX.
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NMPUNOXEHMUE 9

®OHA OLEHOYHbIX CPEACTB NO AUCUUMITIUHE

depepanbHoOe rocyaapcTBeHHoe GlogKeTHOoe o6pa3oBaTenbHOe yupexaeHue
BbicLuero obpasoBaHus
«OMCKuM rocyaapCcTBeHHbIN arpapHbii yHuBepcuteT umenu MN.A.CtonbinnHa»

daKkynbTeT arpoXuMuu, NOYBOBeAEHUs, IKONIOTUKU, NPUPOA00BYCTpOUCTBA U
BOAONONb30BaHUsA

Onorn no HanpaeneHuto 20.03.01 TexHocdepHaa 6e3onacHOCTb

$dOHO OLULEHOYHbLIX CPEOCTB
no AuUcuUUNnuHe

B1.0.29 N'maporasoaMHamuka
HanpaBneHHocTb (Npodunb) «beaonacHOCTb XU3HeAeATeNbLHOCTU B TeXHOcdepe»

O6ecneunBatoas npenogasaHve AUCUMNIUHDI MpuponoobycTpoicTBa,

kadpegpa - BOAOMNONb30BAHMUS M OXpaHbl BOAHbIX PECypcoB
PaspaboTtuuk,

Cr. npen. M. C. Tkayes

Omck 2021
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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Pabouei nporpaMMe AUCUMMNIIVHBI.

3. ®oHO OLEHOYHbIX CPEACTB SIBMSIETCA COCTaBHOMW 4acTbld HOPMaTUBHO-METOAMNYECKOrO
obecneyeHnst CUCTEMbI OLIEHKN Ka4eCcTBa OCBOEHMS OBy4aloLLMMUCS YKa3aHHOW OUCLUMNINHDI.

4. Tpn nomowm ®OC  ocylecTBNSAETCA KOHTPOMb W ynpaBrfieHWe npoLeccom opMMpoBaHUS
obyvarommmca komnetTeHuuin, 13 yucrna npegycmotpeHHbix ®FOC BO B kavecTBe pesynbTaTOB OCBOEHMS
ONCUMNIWHBI.

5. ®oHO OLEHOYHbIX CPeAcTB MO AUCUMNIMHE BKMoYaeT B cebsA: OLeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CcpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble [ONS TeKYLLero KOHTPONs W OLEHOYHble CpeacTBa, NMpUMeEHsieMble MpU MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

6. Paspabortuvkamn oHOA OLEHOYHbIX CPeAcTB MO AWCUMMIMHE SBMSATCS npenojasatenu
kadenpbl [NpupogoobycTporcTBa, BOOOMNONB3OBAHUA M OXpaHbl BOAHbLIX PECypcoB, obecneuyvBaloLLemn
n3yyeHve obyvarowmmmca gucumnnuHel B yHusepcutete. CogepxartensHon ocHoBon ans paspaboTtkm ®OC
nocnyxwuna Pabo4yas nporpamMmma AMCLUMNINHDI.
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1. OXWOAEMbBIE PE3YJIbTATbl U3YYEHUA
y4eOGHOM ANCUUNIINHBI, NEePCOHaNbHbLIN YPOBEHb AOCTUXEHUA KOTOPbLIX NpoBepseTcs

C ncnonb3oBaHueMm npeancrtaBrieHHbIX B N. 3 OUEeHOYHbIX cpeacTse

KomneTteHuun, .
Koo n KoMnoHeHTbI KOoMneTeHuun,
B hopmMmnpoBaHumn .
_ HaMMmeHoBaHue dopmMupyeMble B paMmkax AaHHOW ANCUUNINHDI
KOTOpbIX 3aieCTBOBaHa -
AMCLIANIMHA WHAaukaTopa (kak oxxugaembln pesynbTaT ee OCBOEHWS)
AOCTVKEHUW 3HaTb 1 ymeTb Aenatb BNageTb HaBblkamu
Koa HanmeHoBaHue KOMMneTeHLuun 4
noHnmaTb (aencrteoBatb) (MMeTb HaBbIkK)
1 2 3 4
lpogheccuoHanibHbie KOMIemeHyuu
OrlK-1 | CnocobeH MO-1 onka 3HaeT cnocobbl | YMeeT yuuTbiBaTh | Bnageet
y4nTbIBaTh Haxogut " MeToAbl | COBPEMEHHbIE CMOCOBHOCTBLIO
COBpPEMEHHbIE peLueHus peLueHus TeHaeHuun NPUMEHATb
TeHaeHumMu TMNOBbIX 3KCNepuMMeHTan | pas3BUTUS TEXHUKN | OCHOBHbIE  MeTOAbI,
pasBUTUSA TEXHUKM | CUTyauun no | bHbIX M| 1 TexHonormm B | cnocobbl u cpeacTea
U TexHomormn B | obecnevyeHunto TeopeTmyeckux | obnactu nony4yeHuns,
obnactu 6esonacHocTn 3agav B | obecneveHus XpaHeHus,
TexHocdepHomn yenoBeka B | obnactu TexHocdepHomn nepepadoTku
6e3onacHocTw, cpene 3aLmThI Ge3onacHocTw, nHdopmaunm, UMeTb
n3MepuTeNbHOW © | obuTaHns oKpyXatoLlen N3MEPUTENBHOM N | HAaBblIkKM paboTbl C
BbIYNCTTUTENBHOM (mpousBoacTBeH | cpeapbl N | BIYMCINTENBHON | KOMMbIOTEPOM,  Kak
TEXHUKN, HOW, obecneyeHusi TEXHUKN, cpeacTBoMm
NH(OPMALIMOHHBIX | OKpY>KatoLLen) 6esonacHocTn WHOPMALMOHHBI | ynpaBreHns
TEXHOMOrMnm  Mpu | Ha OCHOBe | YyenoBseka, X TexHonorum B | nHdopmMaumnen
pEeLIEHUN TUMOBLIX | 3HAHWI peanuayemble C | CBOEW
3agady B obnacTtu | COBPEMEHHbIX NMOMOLLIbIO npodgeccuoHarneH
npodeccnoHanbHoO | TEHOEHLMN MEeTOA0B N | o geaTenbHOCTH
M JeaTenbHOCTW, | pasBuUTUs cpencTs
CBsI3aHHOM C | TEXHUKNM N | namepeHun,
3awmTon TEXHOMOrMA B | UCMbITAHUA 1
oKpyXatoLlen obnactu KOHTpONS.
cpeapl n | TexHocdepHon
obecneyeHnem ©e3onacHocTH
©e3onacHocTH
yerioBeka na-2 onk.o 3HaeTt YmeeT npumeHaTb | Brniageet
MpuMeHsieT Npu | COBPEMEHHbIE N3MEPUTENBHYIO N | CMOCOBHOCTLIO
peLueHun TeHAeHUMn BbIYNCNIUTENBHYIO | Y4UTbIBaTb
TMNOBbIX pasBuTUSA TEXHUKY, COBpPEMEHHbIE
cuUTyauumn no | TEXHWKK N | NTHPOPMALMOHHBI | TEHAEHLMM PA3BUTUSA
obecneyeHuio TEXHOMOMMIA B | € TeXHONorMun B TEXHUKM 7
6esonacHocTn obnactu CBOEW TEXHOMNormmn B
YyernoBeka B | obecneveHusi npodpeccunoHanbH | obnactu
cpene TexHocepHoW | o gesaTenbHocTn | obecneveHus
obutaHus 6e3onacHocTy, TeXHoCepPHOW
(MpON3BOACTBEH | U3MEPUTENBHO ©esonacHocTu
How, " 7]
OKpY>KatoLLen) BbIYMCNUTENBH
COBPEMEHHbIE on TEXHUKMU,
WHPOPMALIMOHH | MHPOPMALIMOHH
ble TEXHOSMOMMK, | biX TEXHOMOrum
n3mMepuTensHy | B CBOeM
10 n | npodeccuoHan
BbIYMCIUTENBHY | bHON
0 TEXHUKY OeATenbHOCTH
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YACTb 2. OBLLAA CXEMA OLEHNBAHUA XOOA U PE3YIIbTATOB U3YYEHUA

YYEBHOW AUCLUNINNHbBI
O6LwWme KpUTEPUN OLIEHKU U peecTp NPUMeHsAeMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus1 y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOMbHO-OLEHOYHBIX MEPONPUATUIA

OueHka co CTOPOHbI Komuc-
Kareropus camo- B3amo- n enoLl a n Z cTaBUTensi | CWOHHast
KOHTPOJIA U OUEHKHN oueHkKa oueHkKa P A peAa
BaTens npoun3BoacTBa OLEeHKa
1 2 3 4 5
BxogHowm .
1 THbI On
KOHTPONb ye onpoc
WHaneuayanusaums
BbIMOSHEHNSA™,
KOHTpPONb 2
(hukcnpoBaHHbIX
BugoB BAPC:
BbinonHeHne n
-PIrep 2.1
cpoava PI'P
Tekywumn 3
KOHTPOJlb:
- CamocTosiTenbHoe Py6exHoe
n3yvyeHve Tem TeCcTMpoBaHue
- B pamMmkax B3aum-
Bonpocel ans
nabopaTopHbIX Hoe
o 3.1 camonoaro-
3aHATUIA U obcyxae-
TOBKM
NoAroTOBKN K HUM Hue
- B pamkax Baauwm-
Bonpocbl ans
NpaKkTU4EeCKMX Hoe
. 3.2 camornoaro-
3aHATUIA U obcyxae-
TOBKM
NoAroTOBKN K HUM Hue
OnNEeKTPOHH
oe
- B paMkax obLue- TectTuposa
YHUBEPCUTETCKON 39 Py6exHoe Hue no
CUCTEMbI KOHTPOMS ' TecTMpoBaHue pacnopsike
ycrneBaemMocTun HUIO
aAMUHUCTP
auunn
Py6exHbIn 4
KOHTpOnb:
- No utoram
PybexHoe
n3yyeHus pasgenos | 4.1
TecTupoBaHue
1-2
MpomexyTovHas Bonpocbl ans Noviem
atTectayusa® NnoaroToBKN K P
3adeTay
obyyarowmxcs no 5 3aveTy C 3aveTt
N 3a0IMKHUK
nuToram nsyyeHus OLIEHKOM oB

OVCLMNIUHDI

* OAHHBbIM 3HAKOM MOMEYEHbI nHanengyanmsmpyembolie Buabl yqe6H0|7| paGOTbI

40




2.2 O6wme KpUTEPUN OLIEHKM X0Aa U pe3ynbLTaToB

M3y4yeHus y4yeOHON AUCLUNIIUHBI

1. ®opmanbHbIA KpUTEPUN NOJNTyYEeHUA OOy4varoWMMUCA
NONOXUTENbHOM OLEHKU MO UTOram U3yYeHUs AUCLUNIINHDbI:

1.1 NpegycmoTpeHHasa nporpamma
N3yYeHns QUCUUNIMHBI 00yYaoLWMMCs
BbIMOMTHEHA NOJMIHOCTLIO A0 Havana
npouecca NPOMEXYTOYHOW aTTecTaumm

1.2 Mo kaxaon U3 NpeaycMOTPEHHbIX NPOrpaMmmon BuaoB pabot
no avcuunnuHe oby4aroLLMncs yCneLwHo oTymTancs nepeg
npenogaBaTenem, 4EMOHCTPUPYS NPU 3TOM AOSMKHbIN (He HUXe
MWHUManbHO MPUEMSIEMOr0) YpOoBEHb COPMUPOBAHHOCTM
3N1EMEHTOB KOMMNETEHLUN

2. N'pynnbl HedpopMmanbHbIX KpUTEpUEB

KayeCTBEeHHOW oLeHKM paboTbl 06yYaloLerocs B pamkax U3y4YeHus AUCLUNIUHDI:

2.1 Kputepuun oLeHK1 kayecTBa xoaa
npolecca nsy4yeHus obyvaroLmmcs
nporpaMmmbl ANCUUNNANHBI (TEKYLLEN

yCrneBaemocTm)

2.2. Kputepum oueHKn kadecTsa BbIMOHEHNSA KOHKPETHbIX
Buoos BAPC

2.3 Kputepun oLieHkM Ka4eCcTBEHHOIO
YPOBHSA WTOrOBbIX PE3YyNbTaTOB

n3yvyeHuna gucumnimnHbl

2.4. Kputepun aTTecTaumoHHOW OLeHKN Ka4eCTBEHHOTO YPOBHS
pe3ynbLTaToB U3y4YeHUst ANCLMMMNHBI

2.3 PEECTP

anemMeHTOB (POHAA OLIEHOUHbIX CPEACTB NO y4eOHOW AUCLMNIINHE

prrlna OueHo4Hoe CpencTBoO UK ero AJ1IEMEHT
OLEHOYHbLIX CpeacTB HanmeHoBaHue
1 2

1. CpegcrTBa ansa
BXOAHOIO KOHTPOIA

BOI'IpOCbI Anga npoBeaeHnAa BXOAHOIo KOHTpoJid

KpVITepVIVI OLEHKM OTBETOB Ha BOMPOCHLI BXOOAHOIoO KOHTPOIA

2. CpepctBa

ANnA VHOMBuAayanusauum
BbIMOJIHEHUSA,

KOHTpoOns
(bMKCUpoBaHHbIX BUAOB
BAPC

MNepeyeHb 3agaHnin ons HanucaHua PP,
Mpoueaypa BbINONHEHUS pacyeTHO-rpadmyeckon paboThl

Kputepun oLeHKM nHanBuayanbHbIX pe3ynbTaToB BbINOMIHEHUSA pacyYeTHO-
rpacmyeckon paboThbl

3. CpeactBa
AN TEeKyLero KOHTpons

BOI'IpOCbI OAa CaMOCTOATESIbHOIo n3y4yeHuna Tembl

OBwwnii anropyTM CaMOCTOATENBHOIO U3YyYeHUs TEMbI

KpVITepVII/I OLUEHKN CaMOCTOATESIbHOIo n3y4yeHnda Tembl

Bonpocbl Ansi caMonogroToBku No TeMam f1abopaTopHblx paboT

OBwwnii anropuTM CaMOCTOATENBHON MOArOTOBKE NO TeMam nabopaTopHbIX
paboT

KpuTepum oLieHKM caMonoAroToBkM Mo TemMam NlabopaTopHbix paboT

BOI'IpOCbI Anga camMonogroToBku No teMmamM npakTn4ecknx pa60T

OGN anropuUTM CaMOCTOATENbHOW NOArOTOBKE MO TEMaM MPaKTUYECKUX
paboT

KpMTepMI/l OLUEHKM camMonoarotoBkM no temMam npakTtn4eckmnx paGOT

4. CpepacTBa

AN NPOMeXyTOYHOWN
aTTecTauum no utoram
M3yYeHUSA OUCLMIMIIUHDI

BOFIpOCbI ana npoBegeHnda npomemyTquoﬁ arTecraunm

KpMTepMI/l OLEHKM OTBETOB Ha BOMNpPOCHI npomemyTquoﬁ arrecrayum

TecToBblE BOMPOCHI A14a npoBegeHnd I'IpOMG)KyTO‘-IHOVI arrecrtauunum

KpMTepMI/l OLEeHKM OTBETOB Ha TECTOBbIE BOMNPOCHI ﬂpOMG)KyTO‘-IHOVI
arrecraunmn
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2.4 OnucaHue nokasartesnen, KpUTepueB U LWIKan oueHNBaHUs U 3TanoB (hopMUPOBaHUA KOMNETEHLUA B paMKax AUCLUNITUHBI

YPOBHN CHOPMUPOBAHHOCTU KOMMETEHLMIN

KOMMNEeTeHUnA He

MWHUManbHbIN cpeaHun BbICOKWN
ccopmmnpoBaHa
OueHKN chopMMPOBaHHOCTU KOMMNETEHUN
2 3 4 5
OueHka OueHka OueHka «xopowo» OueHka «omnu4yHoO»

«Heyaoenemsopumeano»

«ydoenemeopumenb/-/o»

MokasaTens XapakTepucTika ChopMMpPOBAHHOCTU KOMMETEHLMM dOpMbI U
Whpekc u - Ko " OLEHMBaHMS — KomneTeHLyst B nomnHo CdpopMmMpoBaHHOCTb CdpopMmpoBaHHOCTb CdpopmmrpoBaHHOCTb cpeacTea
HasBaHue ankaropa HAVKaTOPbI 3HaHus, ymerus, | MEPe He ChopMUpoBaHa. KOMMeTeHLMM KOMMETEHLMN B LieNoM KOMMeTeHLMN NOSTHOCTbIO KOHTPONS
KomneTeHLun | AOCTVXEHMN KomneTeHLmmn HaBbIKUA VmetoLmxcst 3HaHui, COOTBETCTBYET cooTBeTCTBYET COOTBETCTBYET hopMMpoBaHMS
koMneTerunn (BnapeHvs) YMEHWIA 1 HaBbIKOB MUHUMAIbHBIM TpeGoBaHUsM. TpeGoBaHUsM. KOMMeTeHLMiA
HeJoCTaTouHO Anst TpeGoBaHUsIM. VimetoLLmxcs 3HaHi, VimetoLumxcs 3HaHi,
peLLEHVS NPaKTUHECKNX metoLmxca sHaHmi, YMEHUIA, HaBbIKOB U YMEHWI, HaBbIKOB U
(npocbeccuoHarnbHbIX) 3apay YMEHUI1, HaBbIKOB B MOTVBaLMM B LIETNIOM MOTVBaLMM B NOMHOM
LileNnloM AOCTaTouHO AN | JOCTaTO4HO AMs peLleHus Mepe [OCTaTo4HO Anst
peLLeHust NPaKTU4ECKIX CTaHAapTHbIX PELLEHUS CIIOXKHBIX
(npodpeccuoHanbHbIX) NpaKTU4eCcKnX NpaKTU4eCcKnX
3agad (npodbeccuoHanbHbIX) (npodbeccuoHarnbHbIX)
3agay 3agay
KpuTepuu oLeHvBaHus
MornHoTa 3HaHUM 3HaeT anropuT He 3HaeT anroput™m MOBEPXHOCTHO 3HAKOM C | 3HAET anropuTM B COBEpLUEHCTBE 3HaeT
MOCTAHOBKV LieIM | MOCTaHOBKM Lienu v 3aaad anropuTMom MOCTAHOBKV LN 1 334a4 | anroputM nocTaHoBKM
v 3apau 9KOMOTMYECKOro NPoeKTa, @ | MOCTAaHOBKW LIENu 1 3KOMOTMYeCcKoro NpoekTa Lenv 1 3apa
9KOMOTMYECKOro TaKkke onpepensits 3a/1a4 IKOTIOTNHECKOro 9KOIOTMYECKOrO MPOEKTa,
NpoeKTa, a Takke | OXUAAeMble pesyrnbTarbl npoekTa a Takke croco6os
onpepensitb peLLeHus BbiAeneHHbIX onpeaeneHuns OXuaaembix
oXuaaemble 3apaq pesyrbTaToB peLleHus
pesynbTarh BblAESIEHHbIX 3a4a4
peLLeHus
BblJENeHHbIX
3agay
Hanunune ymenun ymeeT He ymMeeT hOpMynUpoBaTb | C TPYAOM ymeeT yMeeT (hopMyN1poBaTb B | YBEPEHHO yMeeT
dopmynmpoBaTb B paMKax nocTaBrneHHon dopmynmpoBaThb B pamMkax nocTaBneHHon dopmynMpoBaTb B pamkax 3NEKTPOHHOEe
VK2 -1y Bpamkax LieSI NPOeKTa COBOKYNHOCTb | PaMKax NoCTaBneHHOM Lienv npoekTa NOCTaBMEHHON Lienw TECTMpOBaHue,
NoCTaBMeHHo B3aMMOCBS3aHHbIX 3aau, Lienv npoekTa COBOKYMHOCTb NpOEKTa COBOKYMHOCTb chava PIP
Lienu npoekTa ofecreumBatoLLmx ee COBOKYMHOCTb B3aMMOCBSI3aHHbIX 3a4aY, | B3aWMOCBS3aHHbIX 3a4aY,
COBOKYMHOCTb DOCTWXEHUE 1 ONpefensiTb | B3anMOCBA3aHHbIX obecneunBatoLLmX ee obecrneynBatoLLvX ee
B3aMMOCBS3aHHbl | OXUA@eMble pe3ynbTaThl 3apau, AOCTVXEHNe AOCTVXEHE U
X 3agav, peLLeHus BbIAENEHHbIX obecrneunBaloLLmMX ee onpeaensTb OXugaemble
obecneuvBatolmx | 3agau AOCTVXKEHUE pesynbTaThl peLleHust
ee AOCTUXEHWE U BblAENeHHbIX 3a4au
onpepensitb
oXvaaemble
pesynbTarthl
peLLeHus
BbIAESNEHHbIX
3apad
Hanuuve HaBbIkOB | Bnageet He BriafeeT HaBblKaMu MOBEPXHOCTHO BriafeeT | Bnafeer HaBblkamu YBEPEHHO U B
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(BnageHue onbIToM) | HaBbIKaMu peLLeHns B3aMMOCBSI3aHHbIX | HaBblkaMu peLLeHus peLueHus coBepLUeHCTBe BrnageeT
peLueHns 3agay, obecneymBaoLLmx B3aVMOCBSA3aHHbIX B3aMMOCBSI3aHHbIX 3a4a4y, | HaBblkaMW peLleHust
B3aMMOCBSI3aHHbl | AOCTUXEHUE Lienm 3agad, obecneymBaroLLnX B3aMMOCBSA3aHHbIX 3a4a4,
X 3agav, obecneunBaroLLmx OOCTWKEHWE Lenu obecneynBaroLLmnxX
obecneynBaroLLmx AOCTVXEHWE Lenu [OCTUXKEHWe Lenm
AOCTUXEHWe Lenm
npoekTa
MonHoTa 3HaHWU 3HaeT MeToAbl 1 He 3HaeT MeTofbl 1 NMOBEPXHOCTHO 3HAaKOM C | 3HaeT MeToAbl 1 B COBEpPLUEHCTBE U
HOpMaTWBHO- HOPMaTUBHO-MPaBOBYIO mMeToAamMu n HOPMaTUBHO-MPaBOBYIO rnyboko 3HaeT MeToabl 1
npaBsoByto 6a3y 6a3y aKonorn4yeckoro HOPMaT1BHO-NPaBOBOM 6a3y aKonorn4yeckoro HOPMaTUBHO-NPaBOBYIO
3KONOrM4Yeckoro NpPOEeKTMPOBaHWs, BbIGNpas 6a3011 3KONOrNYecKoro NPOEeKTUPOBaHWS, 6a3y aKonorn4yeckoro
NPOEKTMPOBaHWSA, | OMTUMAanbHbIV Crocob, NpOEKTMPOBaHWA, BbIGMpas onTumarnbHbIN NPOEKTMPOBaHWS,
BbIGMpas MNMEIOLLNXCS PECYpPCOB U BbIGMpas onTMmanbHbIN | cnocob BbIGMpas onTMManbHbIN
ONTUManbHbIN OorpaHnyeHnin cnocob cnocoB, nmetoLmxcs
cnocob, pecypcoB 1 OrpaHnYeHui
UMEIoLLMXCS
pecypcos 1
orpaHnyeHnmn
Hanuuve ymenunn ymeeT BblbupaTb | He ymeeT Bblbupatb C TpyaoMm ymeet ymeeT BblGUpaTb YBEPEHHO U B
onTUManbHbIN onTUManbHbIA cnocob BbIOMpaTbL ONTVManbHbLIA | ONTUMArbHbIN CNOCO6 CoBepLUEeHCTBE ymeeT
cnocob peLueHus pelueHus 3agad cnocob pelueHus 3agad | pelueHus 3apad BbIOMpaTh ONTUManbHbI
3agad 3KOMOrNYECKOro 3KOMOrM4eCKoro 3KOMOrM4ECKOro crnocob pelueHns 3agay
3KONOrn4eckoro NPOEKTUPOBAaHWSA, UCXOAA U3 | MPOEKTUPOBaHMS, NPOEKTUPOBaHWSA, NCXOASA 3KOMNOrn4yeckoro
NPOEKTMPOBaHWSA, | AENCTBYIOLIMX NPaBOBbIX ncxoas u3 13 AeCTBYIOLLMNX NMPOEKTMPOBAaHMSA, NCXOAs
ucxoas u3 HOPM ¥ UMEIOLLMXCS AeCTBYIOLLMNX npaBoBbIX HOPM 13 AENCTBYIOLLNX 3NEKTPOHHOE
NA-2yx.2 AeViCTBYIOLLMX pecypcoB 1 OrpaHnYeHui NpaBoBbIX HOPM K NpaBoBbIX HOPM K TecTupoBaHue,
NpaBOBbIX HOPM 1 VMEIOLLMXCS PeCypCcoB 1 MMEIOLLMXCS PecypCcoB 1 cpaya PIP
MmeroLnxcs OorpaHnyeHum OrpaHnyeHni
pecypcos 1
OorpaHuyeHun
Hanuyve HaBbIKOB Bnapeet He BnageeT HaBblkamMu C TpyZom Bnageet BrnafeeT HaBblkamu B COBEpLUEHCTBE BriageeT
(BnageHue onbIToM) | HaBbIKaMu peLLeHns KOHKPETHOM HaBbIKamy peLleHnst peLleHnst KOHKPETHOMN HaBblKamy peLleHnst
peLueHus 3afauv npoekTa, Bblonpas KOHKpEeTHOW 3adaun 3afa4v nNpoekTa, Bbibpas | KOHKPEeTHOWN 3afayu
KOHKPETHOW OonTUMarnbHbIN cnocob ee npoekTa, Bblbypas onTUManbHbI cnocob ee npoexTa, Bblibupas
3a4aym NpoekTa, peLLeHns, UCXoas n3 onTMManbHbIN cnocob peLleHns, UCXOAA U3 onTuManbHbIA cnocob ee
BbIGNpas [eCTBYIOLLMX NPaBOBbIX ee pelleHnst, UCXOAs U3 | AeNCTBYIOLWMX NPaBOBbIX peLUeHns, UCXOAA U3
onTUManbHbI HOPM U UMEIOLLMXCS [AeiCTBYIOLLNX HOpM [OeCTBYIOLLMX NPaBOBbIX
cnocob ee pecypcoB 1 OrpaHUYeHuiA NpaBoBbIX HOPM 1 HOPM ¥ UMEIOLLUXCH
peLleHns, UCXOAs VMEIOLLMXCS PecypCcoB 1 pecypcoB 1 OrpaHnyeHui
13 AEeNCTBYOLLMX OorpaHnyeHui
NpaBOBbIX HOPM 1
UMEIoLLNXCSH
pecypcos 1
OorpaHuyeHun
MonHoTa 3HaHMK 3HaeT crnocobbl 1 | He 3HaeT crnocobbl 1 NOBEPXHOCTHO 3HAKOM 3HaeT cnocobbl 1 B COBEPLUEHCTBE 3HaeT
NpUHLMNGI NPUHLMMbI 3KOMOrMYECKOro co cnoco6amu un NpUHLMNGI cnocobbl ¥ NPUHLMNBI
9KONOrN4YeCcKoro NPOEKTUPOBaHUSA npuvHUMNamm 3KONOrn4eckoro 3KOMNOrn4yeckoro OMEKTPOHHOE
NpOEKTMPOBaHUSA 3KONOrn4eckoro NpOEKTMPOBaHUSA NpOEKTUPOBaHUSA
NO-3yk3 TecTpoBaHue,
NPOEKTUPOBaHWSA
cpava PI'P

Hanvune ymenun

yMmeeT pelaTtb
KOHKpETHbIE
3agaun

He ymeeT peluaTtb
KOHKpPETHbIE 3afa4n
3KOJIOrMYECKOro NpoekTa ¢

C TPYZOM yMeeT peLlaTtb
KOHKpETHbIE 3aaaqu
3KOJIOTMYECKOTO MPoeKTa

ymeeT peluatb
KOHKpETHbIE 3aaadn
9KOJI0rMYECKOTo MPOeKTa C

yBEPEHHO yMeeT peluaTb
KOHKpETHbIE 3aaauu
3KOJI0rMYECKOro NPOeKTa C
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3KONOrM4yeckoro cobntogeHnemM TpeboBaHuit ¢ cobnogeHnem cobnogeHvem cobntogeHvem
npoekTa ¢ 3akasyumka TpeboBaHwii 3aka3yvka TpeboBaHwii 3aka3yvka TpeboBaHuiA 3aka3uvka
cobntogeHnem
TpeboBaHuii
3aKas4yumka
Hanvuve HaBbIkOB Bnageet He BrageeT HaBbIkaMu C TpyZom Brnageet BrnageeT HaBblkamu YBEPEHHO U B
(BnageHue onbITOM) | HaBblKaMu CO3[aHns 3KONOrM4YEeCcKoro HaBblKamy CO3aHust CO3[aHus1 3KONOTMYECKOrO | COBEPLLEHCTBE BnageeT
co3aaHunsd npoekTa 3adaBfIeHHOro 9KOJ10rM4ecKoro npoekrta npoekTa 3asABJIeHHOro HaBblKaMn CO30aHUA
3KOOrMY€eCcKoro KayecTBa v 3a 3asiBMEHHOro KayecTsa U | kayecTsa M 3a 3KOOrM4Y€eCcKoro npoekTa
npoekTa YCTaHOBJIEHHOE BpeMa 3a yCTaHOBJ1IEHHOEe yCTaHOBJIEHHOE BpeMs 3asiBf1IEHHOro Ka4yecTtBa un
3asBNEeHHOro Bpema 3a yCTaHOBJIEHHOE BpeMS
KayecTBa U 3a
yCTaHOBJIEHHOEe
Bpems
MonHoTa 3HaHMM 3HaeT MpUHUMNbI | He 3HaeT NPUHUMMbI 1 C TPyOOM 3HaeT 3HaeT NPUHLMMbLI 1 B COBEpLLUEHCTBE U
n mMeToabl MeToabl NpeAcTaBlieHnsA npvHUUNbLI 1 MeToabl MeToAbl npeAcTaBlieHns YBEPEHHO 3HaeT
npeactaBneHuns pe3ynbTaToB npeacTaBneHuns pe3ynbTaToB NPUHLMNBI U MeToabl
pe3ynbTaToB NpPOEKTMPOBaHUSA pe3ynbTaToB NPOEKTUPOBaHMUS npeacraBneHus
NPOEKTUPOBaHNsA NPOEKTUPOBaHNs pe3ynbTaToB
NPOEKTUPOBaHMS

Hanvune ymenun

ymeeTt nybnvyHo

He ymeeT ny6nmyHo

C TpyZoM ymeeT

ymMeeT ny6nunyHo

YBEPEHHO 1 rpaMoTHO

npeacTaBnsaTb npeacTaBnATb pe3ynbTarthl nyénuyHo npeacTaBnsaTb ymeeT ny6nunyHo
pe3ynbTaThl peLLEeHNs 3KONOrM4eckoro npeacTaBnaTb pe3ynbTaTbl peLueHns npeacTaBnaTb
peLueHns NPOEKTUPOBaHNA pe3ynbTaTbl peLueHns 3KONOrn4eckoro pe3ynbTaTbl peLueHns ANEKTPOHHOE
U0-4yc 3KOMOrM4ECKoro 3KOMOrM4ECKOro NPOEKTUPOBaHWSA 3KOMOrM4ECKOro TeCTMDOBAHM
VK-4 poBaHue,
NPOEKTMPOBaHUSA NpPOEKTMPOBaHUSA NpPOEKTMPOBaHUSA cnaua PIP
Hanvuve HaBbIkOB Bnageet He BnageeT HaBbIKamMu C TpyAom Bnageet BrnageeT HaBblkamut B COBEepLUeHCTBe BrageeT
(BnageHve onbITOM) | HaBbIKaMu nybrnvyHoro npeacTaBneHust | HaBbikaMu Ny6nM4Horo nyénuyHoro HaBblkamu Ny6rnyHoro
ny6nmMyHoro pe3ynbTaToB peLueHust npeAcTaBneHns npeAcTaBneHns npeacTaBneHns
npeAcTaBneHns KOHKpETHOW 3adauu pe3ynbTaToB peLleHus pe3ynbTaToB peLleHus pe3ynbTaToB peLleHus
pe3ynbTaToB 3KOMOrMYECKOro nNpoekTa KOHKPETHOW 3afaun KOHKPETHOW 3afa4n KOHKPETHOW 3ajaun
peLueHus 3KOMNOrN4eCcKoro NpoekTa | 3KOMOorM4eckoro npoekTa 3KOMNOrn4eckoro npoekTa
KOHKpeTHOW
3agaum
3KONOrn4eckoro
npoekTa
MonHoTa 3HaHui 3HaeT COCTaB | He 3HaeT cocTaB NMOBEPXHOCTHO 3HAKOM C | 3HaeT cocTas B COBEpPLLEHCTBE 3HaeT
AOKyMeHTauum, [OKyMeHTauum, COCTaBOM [OKyMeHTauum, cocTaB [OKyMeHTaLuuu,
noaroTaBnMBaem NOAroTaBNMBaEeMon B XoAe AOKyMEeHTaumu, noAroTaenvMBaemon B NoAroTaBnvMBaemon B
on B X04e | 3KONormyeckoro noAroTaenvMBaemon B X0fe 3KONorn4eckoro X0[e 3KONorm4eckoro
3KONOrn4eckoro NPOEKTMPOBaHNSA XO[e 3KONorm4eckoro NpOEKTMPOBaHUSA NpOEKTMPOBaHUSA
NPOEKTUPOBaHWSA NPOEKTUPOBaHWSA
Hanvuve ymenun ymeet He ymeeT pa3pabaTbiBaTb C TPYAOM ymeeT ymeeT paspabatbiBaTbh YBEPEHHO ymeeT 3MNEKTPOHHOe
MnK-3 NA-1nis pa3pabaTbiBaTh TUNOBbIE NPMPOAOOXPaHHbIe | pa3pabaTbiBaTbh TUNoBblEe pa3pabaTbiBaTb TUMOBbIE TecTupoBaHue,
TUNOBbIE MeponpuaTus Ang TUNOBbIE NpUPOA0OXpPaHHbIe NpUpPoJ0OXpaHHble cpava PI'P
NPUPOA0OXPaHHbl | Pas3nuYHbIX BUOOB NPOEKTOB | NPUPOOOOXPaHHbIE MeponpuaTus Ans MeponpuaTs Ans

e MeponpuaTUs
ANS PasINYHbIX
BUOOB NPOEKTOB

MeponpusiTUs Ans
pasfiMYHbIX BUOOB
MPOEKTOB

pasnuyHbIX BUAOB
NPOEKTOB

pasnuyHbIX BUAOB
NPOEKTOB

Hanuune HaBbIkOB
(Bnagexune onbITom)

Brageert
HaBblKaMu

He BnageeTt HaBblkaMu
NnoAroToBKM MaTepuanoB K

NOBEPXHOCTHO Bnageet
HaBblKaMn NOAroTOBKU

Bnageet HaBblkaMiu
noaroToBKM MaTepuarnoB K

B COBEpLUEHCTBE U
yBepeHHO Bnageet
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NOAroTOBKM NPOBEAEHNIO IKOMOMMYECKMX | MaTepuanos K NpoBeAEHNI0 HaBbIKamMy NOArOTOBKM
MaTepuanos K 3KCMepTU3 1 ayanTOPCKMX NpoBeAEHNI0 9KOMNOrMYECKNX KCNepTN3 | mMaTepuanos K
NpoBeAeHNI0 NpOBEPOK AENCTBYIOLLMX U 3KONOrMYECKnX 1 ayQuTOPCKMX NMPOBEPOK NpOBeAEHNI0
9KOMOrM4eCcKnx NPOEKTUPYEMbIX OOBbEKTOB aKCnepTus n OEeNCTBYIOLWNX 1 9KONOrMYECKNX IKCNepTn3
aKCMnepTm3 n ayaMTOPCKUX NPOBEPOK NPOEKTUPYEMbIX OOBEKTOB | U ayaAUTOPCKMX NPOBEPOK
ayanTOPCKMX OENCTBYIOLNX U OENCTBYIOLLMX U
nNpoBEpPOK NPOEKTUPYEMbIX NPOEKTUPYEMbIX OOBbEKTOB
OEeNCTBYIOLNX 1 06GBbEKTOB
NpPOeKTUpYyeMbIX
o6bekToB
[MonHoTa 3HaHUK 3HaeT 3HaveHve He 3HaeT 3HayeHve NOBEPXHOCTHO 3HaeT | 3HaeT 3HayeHue B COBEpLUEHCTBE 3HaeT
NH)XEHEpPHO- VNHXXEHEepPHO- 3Ha4yeHne MNH)XEHEPHO- 3HayeHne
9KOMOrM4YeCcKnx 3KONOrMYECcKnx NHXXEHEepHO- 9KONOrMYECKNX MNHXXEHEepPHO-
N3bICKaHUA 1 M3bICKaHUI 1 3KONMOrM4ecKmx N3bICKaHUA 1 3KOMOrM4YecKmx
OCHOBHbIX OCHOBHbI€ UCTOYHUKM N3bICKaHU 1 OCHOBHbI€ UCTOYHUKM M3bICKaHUIA 1
NCTOYHMKOB MHopmauun ans OCHOBHbI€ UCTOYHUKMN MHdopMaLuun 4ns OCHOBHbIE€ UCTOYHUKM
MHdOpMaLum Ans | 3KONOrM4yeckoro MHdopMaLuun 4ns 3KONOrM4ecKoro MHopMaLum 4ns
3KONOrM4yecKoro NPOEKTUPOBaHUS 3KONOrM4yecKoro NPOEKTUPOBaHUsI 3KONOrM4ecKoro
NPOEKTUPOBaHNS NPOEKTUPOBaHNS NPOEKTUPOBaHUsI
Hanuuve ymeHnnn ymeeTt He YMeeT OCYLLEeCTBNATb C TPYAOM ymeeT YyMeeT OCYLLEeCTBMATb B COBEpLUEHCTBE U
OCyLLEeCTBNSATb npoLeaypy OLEHKU OCyLLEeCTBNSATb npouenypy oueHKu rpamoTHO ymeeTt
npoueaypy BO34ENCTBUA npoueaypy OUEeHKN BO34eNCTBUS OCYLLECTBNATL NpoLeaypy
OLeHKN XO3SIMCTBEHHbIX MPOEKTOB BO3,D,?VICTBVIF| XO3SMCTBEHHbIX NMPOEKTOB OLleHKN BO34eNcTBus SNEKTPOHHOS
0-2ncs BO3AeNCTBIS Ha OKpy»KatoLLyto cpegy XO3ANCTBEHHbIX Ha OKpyatoLLyto cpeay XO3ANCTBEHHbIX NPOEKTOB TECTUDOBaHNE
XO3ANCTBEHHbIX NPOEKTOB Ha Ha OKpYXaloLLyo cpeay cnava PTP ’
NPOEKTOB Ha OKpy>XatoLLyto cpeay
OKpY>KatoLLyto
cpeny
Hanuune HaBbIKOB Bnapeet He BRageeT HaBblKaMW | NMOBEPXHOCTHO BrnafeeT | Brnageet HaBblkamMy | B CcoBepLUeHCTBe "
(BnageHue onbITOM) | HaBbIKaMu npoBeaeHus 3KCNEPTU3 | HaBblkamy NPOBEAEHWs1 | NPOBEAEHMS 3KCNEPTU3 | YyBEPEHHO Bnageet
npoBeaeHust 6e3onacHocTn n | aKkcnepTm3 ©6e3onacHocTu 1 | HaBblkamu npoBeaeHns
aKcnepTus 3KOMOrMYHOCTM  NpoekToB, | BesonacHocTu M | 3KONMOrMYHOCTW MPOEKTOB, | 3KCNepTM3 GesonacHoCcTh
6e3onacHOCTM W | NpeanpusTUiA, TEXHWYECKUX | 3KOMOrMYHOCTU npeanpusiTuiA, " 3KOMNOrMYHOCTHU
3KONOrMYHOCTHU cuctem NPOEKTOB, NPEANPUATUNA, | TEXHUYECKUX CUCTEM NPOEKTOB, NPeanpuATUNR,
NPOEKTOB, TEXHUYECKMX CUCTEM TEXHUYECKMX CUCTEM
npeanpusaTun,
TEXHUYECKMX
cucTem
[MonHoTa 3HaHUK 3HaeT MNpPUHUMNbI | He 3HaeT NPUHUMNbI NMOBEPXHOCTHO 3HaeT 3HaeT NpUHLMMbI B COBEpLUEHCTBE 3HaeT
onpeneneHus onpegenexHus NPVHUMNbI oNpeaeneHns | onpeaeneHnst NPVHLUMNbLI onpeaeneHns
3KONOrM4yecKoro 3KOMOrMYECKOro p1cka npu 3KOMOrM4ECKOro pucka 3KOMOrM4YECKOro pucKa Npy | 3KONMOrMYeCKoro pucka npu
pucka npu | NpoOeKTUpOBaHWUU 1 npuv NPOEKTUPOBaHUU 1 NPOEKTUPOBaHUN 1 NPOEKTUPOBaHUU U
NPOEKTUPOBaHNN peanu3aummu NpoeKToB peanusauumn NpoeKkToB peanu3auumn NpoeKkToB peanu3aummn NpoeKkToB
" peanusauum 3NEKTPOHHOE
MK-5 NO-1nks NPOEKTOB TecTupoBaHue,
Hannuve ymenun yMeeT BblifiBMiATb, | He YyMeeT BblABMATb, C TPyAOM ymeeT yMeeT BbISABNATb, YBEPEHHO U rPamMoOTHO cpava PI'P

aHanusnposaTtb U aHanusunposaTb U BbIABNATD, aHanusnposaTb U yMeeT BbIABIATDb,
oueHnBaTb oueHuBaTb 3Konorn4yeckune aHanuanposaTtb U OUeHMBaTb 3KoNoru4eckme aHanusnposaTb U
JKonorn4yeckue PpUCKn oueHnBaTb PUCKN OouUeHnBaTb 3KoNnoru4yeckme
PUCKn 3KOoJ10rm4eckme pucku PUCKN

Hannyne HaBbIKOB Bnageet He BnageeTt HaBblKamMu C TpyAOM Blageet BrnageeT HaBblkaMu B COBepLUEeHCTBe BlageeTt
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(BnageHue onbITOM) | HaBblKaMu BbISIBNEHWS, aHanuM3a u HaBbIKaMI BbISIBIIEHMS, BbISIBIIEHUS, aHanM3a u HaBbIKaMI BbISIBIIEHUS,
BbISIBIEHMS, OLIEHKW 3KOMOrM4ecKmx aHanusa un OLUeHKu OLIEHKM 3KOMOrMYeCcKmx aHanusa un oOueHKn
aHanusa n pUCKOB Mpw 3KOSNOrMYECKNX PUCKOB puckoB npwu 3KOSOrMYECKNX PUCKOB
OLIEHKM NPOEKTUPOBaHUN 1 npv NPOEKTUPOBAHNM U NPOEKTUPOBaHUN 1 npuy NPOEKTUPOBaHUM 1
9KOMOrM4YeCcKnx peanu3aumu NpoeKToB peanu3auumn NpoeKToB peanu3auumn NpoeKToB peanu3aummn NpoeKToB
puckoB npwu
NPOEKTUPOBaHUN
1 peanusaumm
NPOEKTOB
[MonHoTa 3HaHUK 3HaeT MNPUHUMNbI | He 3HAEeT NPUHUMNbI NMOBEPXHOCTHO 3HaeT 3HaeT NpUHLMNbI B COBEpLLEHCTBE 3HaeT
(PYHKLMOHUPOBaAH | (PYHKLMOHUPOBAHUS NpUHUMNBI PYHKLIMOHUPOBAHUSI NPUHLMNbI
M NPUPOAHBLIX U | MPUPOOHBLIX U TEXHUYECKNX YHKLMOHNPOBaHUSI NPUPOAHbLIX U YHKLMOHUPOBaHUS
TEXHUYECKNX cuctem NPUPOAHbIX 1 TEXHUYECKMX CUCTEM NPUPOAHBIX N TEXHUYECKUX
CUCTEM TEXHUYECKNX CUCTEM cuctem
Hanuuve ymeHunn ymeeTt He yMeeT onpefensitb C TPYAOM ymeeT yMeeT onpeensitb yBEPEHHO ymMeeT
onpenenstb COOTBETCTBUE TEXHOTEHHbIX | onpenensitb COOTBETCTBME onpenensitb
COOTBETCTBUE cuctem TpeboBaHKaAM COOTBETCTBUE TEXHOreHHbIX CUCTEM COOTBETCTBUE
TEXHOreHHbIX 3KONOrn4eckom TEXHOreHHbIX CUCTEM TpeboBaHuaM TEXHOMeHHbIX CUCTEM
cuctem 6e3onacHocTn TpeboBaHuAM 3KONOrM4ecKomn TpeboBaHuAM ONEKTPOHHOE
TpeboBaHuaM 3KONOrM4yecKomn 6e3onacHocTH 3KONOrM4yeckomn
NO-2nks o TecTupoBaHue,
3KONOrM4yecKomn 6e3onacHocTH 6e3onacHocTu
©6e3onacHocTu cpava PIP
Hannuyne HaBbIKOB Bnageetr He BnageeT HaBblKaMu C TpyAoM BnageeT BnageeT HaBblkamu B COBEpLUEHCTBE BrageeT
(BnageHue onbITOM) | HaBbIKaMu obecrneyeHnsi COOTBETCTBUSA | HaBblkamu obecrniedeHuss | obecrneveHust HaBblkamy obecneveHnst
obecneyveHns TEXHOTEHHbIX CUCTEM COOTBETCTBMS COOTBETCTBMS COOTBETCTBUS
COOTBETCTBUS TpeboBaHusIM TEXHOreHHbIX CUCTEM TEXHOreHHbIX CUCTEM TEXHOreHHbIX CUCTEM
TEXHOreHHbIX 3KONOrM4ecKkomn TpeboBaHuaM TpeboBaHuaM TpeboBaHuaAM
cnuctem 6e3onacHocTn 3KONOrM4ecKomn 3KONOrM4ecKomn 3KONOrM4ecKomn
TpeboBaHusIM 6e3onacHocTu 6e3onacHocTu 6e3onacHocTu
3KONorm4yeckon
©e3onacHocTu
MonHoTa 3HaHun 3HaeT OCHOBHblE | He 3HAeT OCHOBHbIE NMOBEPXHOCTHO 3HaeT 3HaeT OCHOBHblE B COBEpLUEHCTBE 3HaeT
3aKOHOMEPHOCTM 3aKOHOMEPHOCTYW BIUSIHUSA OCHOBHble 3aKOHOMEPHOCTM BINUSIHWUS | OCHOBHbIE
BIIMSIHUS 00BHEKTOB XO3ANCTBEHHOM 3aKOHOMEpPHOCTU 00BEKTOB XO3ANCTBEHHOM 3aKOHOMEpPHOCTU BANSHUA
006bEKTOB [esaTenbHOCTM YernoBeka Ha | BRMsIHUS 06bekToB [eaTenbHOCTN YenoBeka 0GBbEKTOB XO3SIMCTBEHHOMN
X035IMCTBEHHOW oKpy>KatoLLyto cpeay X035IMCTBEHHOW Ha OKpYXatoLLyto cpeay nesTenbHOCTU YenoBeka
nesarenbHoCTU [esaTenbHOCTU YenoBeka Ha OKpYXaloLLyo cpeay
yernoBeka Ha Ha OKpYXatoLLyto cpeay
OKpY>KatoLLyto
cpeny
Hannuve ymenun yMeerT BbiIsIBNSTb He YMeeT BbISBMNATb U C TPYAOM ymeeT YMEET BbISIBMATb U YBEPEHHO U IPaMOTHO SMEKTPOHHOE
MK-7 NO-1nkr TecTupoBaHue,
1 aHanM3MpoBaThL | aHanM3MpoBaTh BbISIBNATb U aHanmavpoBarb YMEET BbISIBIISATb U cnaua PIP
BO3ENCTBMS BO3OENCTBUS aHanusnpoBatb BO3JENCTBUSA aHanusupoBaTtb
XO3ANCTBEHHOM XO3ANCTBEHHON BO34ENCTBUSA XO3ANCTBEHHOM BO34ENCTBUSA
neaTenbHOCTU [EesATENbHOCTM YernoBeka Ha | XO3AWCTBEHHOWM [esaTenbHOCTU YenoBeka XO35NCTBEHHOM

yerioseka Ha
NpUpOaHYyto cpeay

npUpoaHyto cpeay

LesTErNbLHOCTU YernoBeka
Ha NpUpoaHyto cpeay

Ha NpUpPoAHyto cpeay

LesTErNbLHOCTU YernoBeka
Ha NpUpoaHyto cpeay

Hanuuve HaBblkoB
(BnageHune onbiTom)

Bnapeet
HaBblKkaMu
onpeaeneHus
BO3ENCTBMS

He BnageeT HaBblkamMu
onpegeneHus BO3aencTaus
NPOMBbILLINIEHHbIX
npeanpuaTUiA Ha

NOBEPXHOCTHO BnageeT
HaBblkaMy onpeaeneHnst
BO34ENCTBUSA
NPOMbILLNIEHHbIX

BnageeT HaBblkamMu
onpegenexHns
BO34ENCTBUSA
NPOMbILLNIEHHbIX

YBEPEHHO 1 B
COBEpLLEHCTBE BrageeT
HaBblkamu onpeaeneHus
BO3JENCTBUS
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NPOMBILLIEHHBIX
npeanpusaTui Ha

OKpY>KatoLLyto cpeay

npeanpusaTui Ha
OKpY>XXaloLLyto cpeay

npeanpusaTui Ha
OKpY>XXaloLLyto cpeay

NPOMBILLIEHHBIX
npeanpusaTui Ha

OKpY>KatoLLyto OKpY>XXatoLLyto cpeay
cpeny

MonHoTa 3HaHWUiA 3HaeT  MeToAbl | He 3HaeT MeTodbl NOBEPXHOCTHO 3HAET 3HaeT MeToabl B COBEPLUEHCTBE 3HAET
3KOMorm4yeckomn 3KOMOrMYeCckon OLEHKU 1 MeToAbl 9KOJIOrMYECKOW | 3KOMOrM4Yeckomn OLeHKN 1 MeToAbl 9KONOrUYeCKoi
OLieHKM ¥ | aHanusa Bo3aeicTaust OLeHKM U aHanu3a aHanusa Bo3aencTeus oLeHKM U aHanu3a
aHanusa NPOMBILLIEHHBIX BO34EeNCTBUSA NPOMBILLIIEHHBIX BO34EMCTBUSA
BO3JENCTBUA npeanpuaTwii Ha NPOMBILLIIEHHBIX NpeanpusaTUiA Ha NPOMBILLIIEHHBIX

NPOMBILLIEHHBIX
npeanpusTui - Ha
OKpY>XaloLLyto
cpeay Ha
pasnuyHbIX
aTanax
NPOEKTHOro LuKna

OKpYXXaloLLYto cpeay Ha
Pa3nn4HbIX 3Tanax
MPOEKTHOro LMKna

npeanpusaTui Ha
OKPY>KaloLLyto cpey Ha
pa3nuyHbIX aTanax
NPOEKTHOro LuKna

OKpY>kaloLLyto cpefy Ha
pasnuYHbIX aTanax
NPOEKTHOTO LWKIa

npeanpusaTui Ha
OKpYXaloLLyto cpey Ha
pa3nuyHbIX aTanax
NPOEKTHOro LuKna

Hanvune ymenun

yMmeeT NpoBOAUTb
3KOMOrM4ECKYHo
OLEHKY 1 aHanm3
BO34ENCTBUSA
NPOMbILLNEHHbIX

He yMeeT NpoBoanTb
3KOMOTMYECKYH OLEHKY U
aHanus3 Bo3aencTBust
NPOMBILLIEHHBIX
npeanpuaTui Ha

C Tpy#oM ymeeT
npoBOAUTb
3KOJIOTMYECKYHO OLIEHKY
¥ aHanu3 Bo3aeicTeus
NPOMBILLIIEHHBIX

yMeeT NpoBOAUTb
3KOMOMMYECKYH0 OLIEHKY U
aHanu3 Bo3gencTBus
NPOMBILLIEHHBIX
npeanpuaTui Ha

yBEPEHHO U B
COBEpLUEHCTBE yMeeT
npoBOANTb
3KOMNOTNYECKYHO OLIEHKY M
aHanu3 Bo3gencTaus

npeanpusiTum Ha OKpYXKaloLLyto cpeay Ha npeanpusiTun Ha OKpYXXatoLLylo cpeay Ha NPOMBbILLIEHHbIX ANEKTPOHHOE
NO-2nk-7 OKpY>KatoLLyto pasnnyHbIX 3Tanax OKpy>KatoLLyto cpealy Ha pasnmnyHbIX 3Tanax npegnpusTMin Ha TecTupoBaHue,
cpeay Ha NPOEKTHOro uykna pasnnyHbIX 3Tanax NPOEKTHOro LMkna OKpy>KatoLLyto cpealy Ha coava PIP
pasnuyHbIX NPOEKTHOro LyMKna pas3nuyHbIX 3Tanax
aTanax NPOEKTHOro Lykna
NPOEKTHOro Lmkna
Hanuuyne HaBbIkOB Bnapeet He BrageeT HaBblkaMu C TpyAoMm BnageeT BrnageeT HaBblkamu B COBEpLLEHCTBE BrnageeT
(BnageHue onbITOM) | HaBbIKaMu NpoBeAEHNSs 3KONOTMYECKOW | HaBblkaMu NPoBeAEHUS npoBeaeHust HaBblKamy NpoBeaAeHMs]
npoBeaeHus! OLeHKWN 1 aHanu3a 3KONOrMYeCcKol OLLEHKMN 3KONOrMYeCcKol OLLEHKM U 3KONOrMYeCcKol OLLEHKM U
3KONOrM4ecKomn BO34ENCTBUA 1 aHanusa BO3OENCTBMSA | aHanu3a BO3OencTBust aHanusa BO3AenCTBuS
OLEHKN 1 NPOMBILLIEHHBIX NPOMBILLINEHHBIX NPOMBILLINEHHBIX NPOMBILLIIEHHBIX
aHanusa npeanpusaTUiA Ha npeanpusTuiA Ha npeanpusaTuiA Ha npeanpusTuiA Ha
BO34EeNCTBUSI OKpY)KatoLLyto cpeay Ha OKpYXXatoLLyto cpeay Ha OKpYXXatoLLyto cpeay Ha OKpYXXaloLLyto cpeay Ha
NPOMBILLINEHHbIX pasnuyHbIX 3Tanax pasnuyHbIX 3Tanax pasnuyHbIX 3Tanax pasnuyHbIX 3Tanax
npeanpusTUiA Ha NPOEKTHOrO LiMKna NPOEKTHOro LuKna NPOEKTHOro LuKna NPOEKTHOrO LuKna
OKpYXXaHoLLyo
cpeay Ha
pasnuyHbIX
aTanax
NPOEKTHOro LuKna
[MonHoTa 3HaHUK 3HaeT He 3HaeT HOPMaTUBHO- NMOBEPXHOCTHO 3HaeT 3HaeT HOPMaTUBHO- B COBEpLUEHCTBE 3HaeT
HOpPMaTUBHO- npasoByto 6a3y B obnactu HOPMaTUBHO-NPaBOBYO npasoByto 6asy B HOPMaTUBHO-MPaBOBYHO
npaBoByto 6a3y B | obpalleHus c oTxogamu 6a3y B obnactu obnacTtu obpatleHus c 6a3y B obnactu
obnactu npoun3BoACTBa U obpalleHusi c oTxogamy | OTxo4amMu NPou3BOACTBA obpalleHusi ¢ oTxodamu
obpalleHus ¢ notpebnenuns npousBoacTBa u 1 noTpebnexHus npou3BoACcTBa U 3NEKTPOHHOE
MK-9 NO-1nko oTxogamun noTpebneHus notpebneHus TecTupoBaHue,
npoussoAcTea u cnava PI'P
notpebnenns
Hanuune ymeHunn ymeeTt He yMmeeT pa3pabaTtbiBaTb C TPYAOM ymeeT ymeeT pa3pabaTbiBaTb YBEPEHHO yMeeT
paspabaTbiBaTh TUMNOBbIE MPUPOAOOXPaHHbIE | paspabaTbiBaTb TMNOBbIE paspabaTbiBaTb TMMNOBbIE
TUNOBbIE MEepOoNpUATUS U TUNOBbIE NPVUPOA0OXPaHHbIE NPUPOA0OXPaHHbIE
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NpYPOOOOXPaHHbl | KOOPAWHWMPOBATL npypoaoOXpaHHbIe MeponpusATUS 1 MeponpusaTUs 1
€ MeponpuATUSi U | OeATENbHOCTb OpraHM3auumM | MeponpusiTUs u KOOpPAMHUPOBATb KOOPAMHMPOBATb
KoOpAMHUPOBaTb B obnacTtu obpalleHus ¢ KoOpAMHUPOBaTb AeATenbHOCTb AeATenbHOCTb
AesTenbHOCTb oTXo4amu NPOU3BOACTBA U AesTenbHOCTb opraHv3aumm B obnactu opraHu3aumm B obnactu
opraHusaumu B notpebnexHus opraHu3aumm B obnactn | obpalieHns ¢ oTxoaamu obpalleHust ¢ oTxogamm
obnactu obpalleHus ¢ oTxogamu | NpousBOACTBa U npou3soncTea u
obpalleHus ¢ npon3BOACTBA U notpebnexus notpebnexus
oTxogamm notpebnexus
npov3BoAcTBa n
noTpebnexus
Hanuuve HaBbIKOB | Bnapeet He BnageeT HaBblKamMu NMOBEPXHOCTHO BnageeT | BrafeeT HaBblkamu B COBEpLUEHCTBE BnageeT
(BnageHue onbIToM) | HaBbIKaMu opraHusaumm n HaBblkamy OpraHusaumMn | opraHusauum u HaBblKamy opraHusauum un
opraHvsaumm n KOOpAMHaLUW AesTeNbHOCTM | U KoopAMHauum KoopanHaLum KoopavHaLum
KoopAnHaLum opraHu3aumu B obnactu AesTensHoOCTH AesTensHoOCTH AesTensHOCTH
AenTenbHOCTH obpalleHus ¢ oTxogamu opraHusauuv B obnactu | opraHusauuv B obnactu opraHusauum B obnactu
opraHvsaumu B npou3eoacTea u obpalleHus ¢ otxogamu | obpalleHns ¢ oTxoaamm obpalleHust ¢ oTxogamm
obnactu notpebnexus npou3BoACTBa U npou3BoACTBa U npoun3BoACTBa U
obpalleHusi ¢ notpebnenns notpebnenns notpebnenuns
oTXoA4amu
npou3BoACTBa U
notpebnexnns
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YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEeHLMN

YacTtb 3.1. TunoBble KOHTPOJbHLIE 3af4aHUs, HeOOGXOoAUMbIE ANA OLEeHKU 3HaHUW, YMEeHUI, HAaBbIKOB

3.1.1. CpenctBa
ANA VHOMBUAYyanu3auvm BbINOJTHEHUSA, KOHTpons (bMKcupoBaHHbIX Bugos BAPC
3apaHve Ha pacuyeTHo-rpacdmyeckyto paboty (qanee no Tekcty—PIP) cnegyet 6patb no nocnegHen uudpe
Wwndpa 3a4€THOM KHUKKN.

TekcToBbIn MaTepuan PP gomkeH ObiTb odopMneH B BMAE MOSICHUTENbHOW 3anucku 06bemom
15...20 ctpaHuy Ha nuctax dopmata A4. TekcT gomkeH ObiTb HanucaH pas3bopyMBbIM MOYEPKOM UMK
pacrnevaTaH Ha NpuHTepe. 3annucm Npon3BOAAT Ha OQHOM CTOPOHE NUCTa € NonsmMu WwupuHon 20 mm cneea u
5 MM cnipaBa.

TekcT JomKeH ObITb CTUNMCTUYECKM M opdhorpadnyeckn npaBunbHbIM 6e3 cokpaleHun cros. Bee
dopMynbl NPUBOAATCS CHadana B OYKBEHHOM BbIPaXXEHWM C NocneyloLllen pacingpoBKon BXOOsAWMX B
dopMyny BENUYMH, a 3aTeEM YXe B HUX MNPOCTaBMSAT UMAPOBbIE 3HAYEHUS M MPOM3BOAAT peELUeHue
OTHOCUTENBHO UCKOMOW BEMWYMHBI.

Mpn ncnonb3oBaHMM HOPMATMBHBIX M CMPaBOYHbIX AAHHbBIX criegyeT AenaTtb CChINKY Ha UCTOYHUKM.
B koHue pacyeTHo-rpadmyeckon paboTbl HEOGXOAMMO NPUBECTU NEpPEYEHb UCMONb30BAHHOW NMTepaTypbl C
yKasaHMeM aBTOpa, Ha3BaHMS KHUTW, u3gaTensCTBa U roga usgaHus.

Tekct PP gomkeH HauuMHaTbCHa C TUTYMbLHOIO NUCTA, BbIMOSIHEHHOTO Ha 0b6blYHOM nucyen Gymare.
TuTynbHBIN NUCT AOMKeH BbITb 0OPOPMIEH B COOTBETCTBUM C TpeboBaHMAMU cTaHAapTa.

PelweHune kaxgon 3agaym crnieqyeTt HaunHaTb C HOBOWM CTpaHuubl. TEeKCT 3agay nNueTca NOMHOCThIO,
6e3 cokpalleHuii. ocne yero crnegyeT COCTaBUTb KpaTKME YCIOBUS 3a4ayy C PUCYHKOM, BbIMOJTHEHHBIM
YepPTEXHBbIMWU UHCTPYMEHTaMK. BbluMcneHnss 4OMmKHbI COOTBETCTBOBATb HEOOXOAUMOW TOYHOCTU (40 COThIX).

Mpadmyeckyto yacTb paboTbl (rpadmkn) HEOOBXOAUMO BLINOMHATE HA MUINNUMETPOBOK Oymare wnm
Ha KomnbloTepe.

Mpun peweHnn 3agay YpesBbiHAHO BaXXHO CneanTb 3a COOMAEHNEM eQUHCTBA pa3MepPHOCTU BCEX
BXOAALIMX B pacyeTHble opmynbl BenuumH. HepgoctatodHoe BHUMaHME K pa3MepHOCTAM — Hambornee
yacTtas npmymHa ownboK.

BbinonHeHHyto PP obyuatowminca o6a3aH npeactaButb NpenogaBaTento Ha NPOBEPKY HE MO3xe,
yem 3a 10 gHer Jo Hadvana 3k3aMeHauuoHHou ceccun. B BosBpaweHHon PP obyvarowmn gorkeH
NCNpaBuUTb BCE OTMEYEHHbIE OLIMOKM 1 BbINOMTHUTL BCE JaHHbIE EMY YKa3aHUs.

3apgava 1.

OnpegenuTtb pacxog Bogbl Q  n/c npoTekawuen no TpybonpoBoAy €cnv MaHOMeTpudeckoe
OaBrieHne B ceyveHusix OO cyxeHus P,;, B MecTe cyxeHuss Tpybonposoga P,,. [NoTtepsamu Hanopa
npeHebpeuyb.

PacueTbl BbINOMHMTL A4S OOHOIO N3 BAPMAHTOB MO AAHHbLIM, MPUBEAEHHBIM B Tabn. 1.

R, (\) &)p,
\\ J \_ / 2
.

L

| ~ - -
Puc. 1
Tabnuua 1
McxogHble MNocnegHsasa undpa HoMepa 3a4€THON KHUXKKM
[JaHHble 1 2 3 4 5 6 7 8 9 0

OwameTp wmpokon
yactu Tpybonposoga D, | 100 | 200 300 400 500 150 250 350 450 175
MM

OnameTp y3kon 4vactu

50 100 150 200 300 90 125 175 225 100
Tpy6onposoga d, MM

Pwi, MMNa 0,9 0,4 11 1,0 0,8 0,6 12 15 2,0 1,6

Pm,, MlMa 05| 01 0,7 0,4 01 | 0,15 | 0,7 09 | 1,45 | 1.05
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3apava 2.
OnpeaennTtb gnameTp TpyOGomnpoBoAa, MOKAa3aHHOrO Ha pUCYHKe 2 Ans npornycka pacxoga Q npwu
anvHe Tpy6bl L 1 Hanope H. PacyeTbl BbINOMHUTL A1 OOHOMO U3 BApMaHTOB MO AaHHbIM, NPUBEAEHHbLIM B
Tabn. 2.

I
L
Puc. 2
Tabnwuua 2
McxogHble [NocnegHasa undpa HoMepa 3a4€THOM KHUXKKN

JaHHble 1 2 3 4 5 6 7 8 9 0
Pacxog Boabl Q, n/c 31 23 18 26 14 35 28 26 30 32
OnvHa L, m 240 | 360 410 270 520 715 200 250 300 350
Hanop, H, m 4 35 5.2 6 4.8 6.7 5 45 4 6

3apava 3.

Oﬂpeﬂ,e]’ll/lTb Fﬂy6l/|Hy HanonHeHuna TpaneuenganbHOro KaHana rnpu cneayrwmnx gaHHbIX.

Puc. 3
Tabnvua 3

McxoaHele MocnegHas uMdpa Homepa 3a4eTHOW KHUXKE

AaHHble 1 2 3 4 5 6 7 8 9 0
Pacxon, Q,m°/c 0,5 4 3,5 3 10 0,82 | 1,26 | 0,63 18 1,1
Wupwka kananano | 4 5 4 2 | 082 | 81 | 018 | 039 | 1.23 | 0.15
OHy d, M
KoadhdbmumeHT
3anoxeHus 1.0 1.0 1.5 1.0 25 1.0 0.75 0.0 (15 2.0
OTKOCOB M
KoacpcpuumenT 003 |002 |0025 |0014 [0025 [0.014 [0.012 |0.025 |0.0225]0.02
LLIEpOX0BaATOCTUN N
YKnoH gHa kaHana i | 0.001 | 0.0005 | 0.0002 | 0.0008 | 0.0004 | 0.001 [0.0007 [ 0.002 | 0.0016 | 0.0005

3apava 4.
OnpenennTb MoTepu Haropa npu nogade BOAbl CO CKOPOCTbi V 4yepe3 Tpybky anameTtpom D u
OnvHOM L npyu TemnepaType Boapl t.
PacueTbl BbINOMNHWUTL NSt OAHOrO U3 BApUaHTOB MO AaHHbIM, NPUBEAEHHbIM B Tabn. 4.

Tabnuua 4.
McxogHble MNpegnocnegHasa umdpa Homepa 3a4eTHON KHUKKN
JaHHble 1 2 3 4 5 6 7 8 9 0
CkopocTb, V, M\c 1,0 1,1 1,2 0,9 0,8 2,0 2,5 3,0 3,5 4,0
OnvHa L, m 20 30 40 50 60 70 80 90 100 120
OuameTtp D, mm 600 500 450 400 350 300 250 200 150 100
Temnepatypa, t 'C 10 15 20 25 30 35 40 45 50 60
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3apava 5.
OnpepgenuTb Kakom pacxon MOXET nepekaunBaTtb cuoH 13 Bogoema A B BogoeM b npu pasHoctn
ropnsoHToB H, ecnn anuHa cudpoHa L a guametp cudoHa D. TpyObl cTanbHble HoOpMarbHbIe (Agyg =0,17 MMm).
PacyeTbl BbINONHWUTL ANst OOHOrO U3 BapMaHTOB MO AaHHbIM, NPUBEAEHHbIM B Tabn. 5.

L
| | D
° " I_I
Puc. 5
Tabnuua 5.
McxogHble MNpegnocnegHasa umdpa Homepa 3a4eTHON KHKKN
JaHHble 1 2 3 4 5 6 7 8 9 0
Hanop, H, m 1,8 3,4 2,2 45 4,0 2,5 3,5 3,0 2,0 1,5
OnvHa L, m 50 60 70 80 40 90 100 75 65 85
Onametp D, Mm 100 150 400 200 250 100 125 300 200 150
3apava 6.

Bopa u3 pesepByapa A nepetekaeT B pe3epByap B uepes BHYTpeHHWUI LUMNMHOPUYECKUIA HAacadoK, a
13 pesepByapa B Boga BbiTekaeT B aTMocdepy Yepe3 KOHMYECKMii pacxodslmiica Hacagok. Onpeaenuts
pacxof BbiTekatoLen u3 pesepsyapa B 1 pasHocTb ypoBHel Z.
PacueTbl BbINOHUTL AN OAHOIO M3 BapyaHTOB MO AaHHbIM, NPpUBEAEHHbLIM B Tabn. 6.

Puc. 6
Tabnuua 6.
McxogHble MNpegnocnegHasa umdpa Homepa 3a4eTHON KHKKN
JaHHble 1 2 3 4 5 6 7 8 9 0

Hanop, H, m 2,0 1,6 2,4 2,5 1,9 2,1 3,0 3,4 2,9 3,1
Ovnametp D, MM 40 20 50 25 60 70 80 90 35 100
Ounavetp D,, MM 40 20 50 25 60 60 70 80 30 90

3apaua 7.

Bopa u3 pesepByapa A nepetekaeT B pesepByap B uyepes BHYTPEHHUI LUMAUHOPUYECKUIA HacadoK.
OnpepnenuTb BpeMs BblpaBHUBaHUSA ypoBHeN B pe3epByapax A u B, ecnu pesepsyap B nycton.
PacyeTbl BbINOMHUTL AN O4HOrO M3 BapMaHTOB MO AaHHbIM, NPMBEAEHHbIM B Tabn. 7.

Pwc. 7
Tabnuua 7.
McxogHble [NpegnocnegHasa umdpa Homepa 3a4eTHON KHKKN
JaHHble 1 2 3 4 5 6 7 8 9 0
Hanop, H, m 2,0 1,6 2,4 2,5 1,9 2,1 3,0 3,4 2,9 3,1
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[nametp D, MM 40 20 50 25 60 70 80 90 35 100
Qp, M? 4 2,5 5 4,5 3 2 3 5 3,5 4

A
Qg, M° 2 3,5 4 55 4 3 4 3 5 3

7.2 UHhopmayuoHHO-Memoduyeckue U MamepuasibHO-mexHuU4eckoe obecrneyeHue npoyecca
ebINoJIHeHUs1 pacyemHo-2paghudeckoli pabomeil.

1. MartepmanbHo-TexHMYeckoe obecneveHne npouecca BbINOMIHEHUSA pacyeTHO-rpadryeckon
paboTtbl — cMm. [NpunoxeHue 6.

2. ObGecneveHne npouecca BLINOMHEHNST pacyeTHo-rpaduyeckorn padoTbl) ydebHon, y4vebHo-
MeToOuYeCcKOM nuTepaTtyporn M UHbIMU OMBNNOTEYHO-MHOPMALMOHHBIMU pecypcamu, KU cpeacTBamm
obecneyeHnsa obpasoBaTenbHOro npouecca — cMm. lNpunoxernue 1, 2, 3.

LWKANA N KPUTEPUU OLIEHUBAHUA

BbinonHeHHas pacyeTHo-rpaduyeckas paboTa, cocTosLasa M3 pacHeTHON YacT u rpadryeckon
yactn Ha 1 nucte copmaTta A4, coaeTca Ha NMPOBeEPKy MpenogasaTento 3a ABe Heaenu A0 OKOH4YaHWsA
cemecTtpa. lNocne nposepkn PP cTyaeHT OOfmKeH BHECTW B HEro WCNpaBfieHUs Mo BCEM OTMEYEHHbIM
npenogasartenem 3ameyaHusaM.

CobGecepnoBaHne co ctygeHTom no PP npoBogutcs B COOTBETCTBUM rpadUKOM, COCTaBfIEHHbIM
npenogasaTteneM n yTBepXaeHHbIM Ha 3acefaHun kadeapbl. [locne coobuieHns CTyaeHTa 0 coaepXaHuu
paboTbl M NPUHATBIX UHXEHEPHbIX PELLEHMSIX OH OTBEYAET Ha BONPOCHI NpenoaaBaTtens U CTYAEeHTOB.

OueHka paboTbl penTuHroBas. MakcumanbHoe konuyectso 6annoB — 100 — pacnpepgensieTcs
crnepywowmnm obpasom:

— 3a 3awuTy (cobecenosaHue) — 30;

— coagepxaHue pabotbl — 50;

— ocbopmrieHune paboTbl — 20.

Bannbl 3a cogepxaHne M odopMIieHME BbICTABNATCA NpenofaBaTenem npu NpoBepke W nocne
ncrnpasneHns 3aMmeyaHuii no paboTe KOPPEKTMPOBKE He Nnoanexar.

CtyoeHTy, HabpasLueMy CyMMapHO:

— Bonee 60 6annoB — «3a4YTeHOY.

Ecnu konuyecTtBo 6annoB meHee 60, TO CTyAeHT NpoxoauT npoueaypy cobecefoBaHns MOBTOPHO,

AaTy 1 BpeMsi KOTOpOM yCTaHaBnuBaeT NpenofaBarerb.

3.1.2. BONPOChbI
AnNA nposBeaeHNs BXOAHOro KOHTPOs

1. Cunctembl oTcyeTa B MexaHuke HbloTOHa, 9TanoHbl AfUHbI U BpEMEHU.
2. OTHOCUTENBHOCTb ABUXKEHUS.

3. BekTopbl nepemeLleHuns, CKOpoOCTH.

4, Mpoekuun BeKkTopa CKOPOCTM Ha KOOpANHATHbIE OCHU.

5. TpaeKkTopuns ABWKEHUA N MPONAEHHbBIN MYThb.

6. BbluncneHne npongeHHoro nyTu.

7. MpUHUKUN HE3aBUCMMOCTU ABMXKEHUN.

8. PaBHOMepHOE 1 paBHOYCKOPEHHOE MPSMOSIMHENHOE ABMXKEHME.
9. MepBbi 3akoH HblOTOHA.

10. MoHaTne o cune. MNMpUHUMN HE3aBUCUMOCTN OENCTBUS CUI.

11. Cunbl B npupoge.

12. BTopon 3akoH HbtoToHa.

13. Umnynec cunbl. IMnynec Tena.

14. 3aKoH COXpaHeHMs nMnynbca.

15. MpuvHUKMN oTHOoCUTEeNbHOCTU Nanunes.

16. TpeTwnii 3akoH HeoTOHA.

17. PaboTta cunbl, MOLLHOCTb, SHEPTUS.

18. 3aKoH COXpaHeHWs 1 NpeBpaLLEHUss MEXaHUYECKOW SHEPTUN.
19. TBepgoe Teno kak cucteMa matepuarnbHbIX TOYEK.

20. A6contoTHO TBEpAOoE Tero.

21. MocTtynatenbHoe 1 BpalwaTensHoe ABuxXeHne abCconTHO TBEPAOro Tena.
22. MoMeHT cunebl.

23. MOMEHT Cunbl OTHOCUTENbHO TOYKU OCW.

24, MomeHT napbl cun.
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25. MomeHT nHepuuu.

26. duanyeckas BenmymHa.

27. EavHuua, pasmep v 3HavyeHne hrnsn4eckon BENNYMHBI.

28. McTnHHoe u gencTeuTenbHoe 3HavyeHne pusmyeckon BenMYnHbI.

29. CucteMbl eanHuL, (hM3NYecKnx BENTUYMH.

30. OcHoBHble eanHULbI cuctembl CH.

31. OTanoHbl eANHNL, PU3NYECKNX BENMNYNH.

32. OO6wme cBegeHns o nepefade pasMepoB eanHNLL

33. PU3NYECKNX BENNYNH U NOBEPOYHbBIX CXEMAX.

34. N3mepeHus.

35. Buapbl nsmepeHui.

36. MpuvHUKMNBI, METOALI U METOAMKN U3MEPEHUN.

37. Knaccudmkaumm norpelHocTen namepeHui.

38. YacTHble Npon3BoHble U NOSHLIN guddepeHuman.

39. MepBoobpasHas n HeonpeaenEéHHbIN NHTerparn.

40. lMepBoobpasHble, NX CBONCTBA.

41. HeonpeneneHHbIn nHTerpan

42. Tabnuua OCHOBHbIX MHTErparnos.

43. 3agauwn, npyBoasLwme K nossneHunio anddepeHumnanbHbliX YpaBHEHNUN.
44, OdnddepeHunansHoe ypaBHeHre 1-ro nopsigka, pasnmyHble Cnocobbl 3agaHus.

LUKANA N KPUTEPUM OLIEHUBAHUA
OTBETOB Ha BONPOCHLI BXOAHOIo KOHTPOns

- OLEeHKa «3a4TeHO» BbICTaBMsieTCs 0Oy4YalroLemMycs, ecriv BOMPOC PackpbIT, BO Bpems
ONCKYCCUM BbICKa3blBaeTCsi COOCTBEHHAs Todka 3peHuWst Ha obcyxaaemyro npobnemy, AEMOHCTpUpyeTcs
CNOCOBGHOCTb apryMeHTMPOBaTb AOKa3blBaeMble MONOXEHNS U BbIBOADI.

- OUeHKka «He 3ayTeHO» BbICTaBnsieTcs, ecnu obyvallmincss He cnocobeH [Jokasatb Wt
apryMeHTMpoBaTb COGCTBEHHYIO TOYKY 3pPEHUSI NO BOMPOCY, HE CMOCOGEH CCbINaTbCs HA MHEHWUS BEAYLLUX
crneumanucToB no obcyxagaemon npobneme

3.1.3 CpeacTBa Ans TeKyLero KOHTpons

Tema 1: OCHOBEBI T'a30 JUHAMUKHI

BOMPOCHI
AnNsi CaMOCTOATENbHOro U3y4eHUsi TeMbl

1. OnpegeneHne XnagkocTtu, ee 0CHOBHbIE hrn3anyeckne CBONCTBA.

2. Mopgenb cnnowHon cpeabl.

3. Cunbl, BENCTBYIOLLME B XUOKOCTU, UX KNaccudukaums.

4, HanpsikeHns B )XMAKOCTM HOPMaribHbIE U KacaTeNbHbIE.

5. [asneHuve, rpagneHT gaBneHus.

6. CBOWNCTBO BA3KOCTU KUOKOCTW.

7. 3akoH HbloTOHa 0 BHYTPEeHHEM TpeHuM Npu nnockonapannensHOM TeYEHUM XXUOKOCTU.
8. OcobeHHOCTU HbIOTOHOBCKOM XNOKOCTW.

9. KoadhdhunumneHTbl BA3KOCTH, UX Pa3MEPHOCTb.

10.  3aBUCMMOCTb BSI3KOCTU OT TEMMepaTyp.

11. TlloHATME O HEHBIOTOHOBCKOW XNOKOCTU.

12. OnpepeneHue rmgpocTaTUKM.

13. MmppoctaTtnyeckoe gaBreHue.

14. [OuddepeHumanbHble ypaBHEHUS TMAPOCTATUKN.

15. PaBHoBecKe 0gHOPOOHOM HECKMMAEMOM XNOKOCTU B NOSIe CUM TSXKECTU.
16. OcCHOBHOE ypaBHEHME rMOPOCTATUKMN.

17. 3akoH lNackans n ero npuMeHeHMne.

18. MaHomeTpuyeckoe JaBneHNE U BakyyMm.

19. [Mpubopsbl oNs U3MepeHus rmapoCcTaTUYECKoro AaBneHus.

20. PaBHOBecue XnaKocTu B Cliydae OTHOCUTESNIBHOMO MOKOS XXUOKOCTMU.
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21.
22.
23.

RBOONOOA~WONE

BOoNoOh~wWNE

12.
13.
14.
15.
16.
17.
18.
19.

1.

0.
1.
12.
13.
14.
15.
16.

0.

MmopocTaTuyeckoe AaBMeHrne XMOKOCTU Ha NOoCKUe U UUMNHOPUYECKUE CTEHKMU.
mapocTaTyeckoe AaBrieHe Ha 3aMKHYTbIe MOBEPXHOCTY (Tena).
Cuna gaBneHust Ha NOrpyxeHHoe B XXMOKOCTb Teno. 3akoH Apxumega.

Tema 2: FI/I,I[paBJ'II/I‘leCKOG COIIPOTUBIICHHUE ITIOTOKA BSI3KOH KHUIKOCTHU

BOMPOCHI
Ans CaMOCTOATENbHOro N3y4eHUs TeMbl

3apaHve OBwKeHuMs cnfowHon cpedpl no JlarpaHxy n Qunepy.

CTpyiiHas Mogernb ABUXKEHUS XNOKOCTH.

JInHms Toka, TpaekTopwusi, Tpybka Toka, CTpylika Toka.

O6beMHbIN pacxop.

WHTerpansHoe ypaBHeEHWE HEPa3PbIBHOCTN OBWKEHWUSI BOOMb CTPYWKM TOKA.

CpenHsist ckopocCTb.

MoHATMe 06 ycKOpeHWUM NPy OBWXEHUN XXUAKOCTU KaK CMITOLLIHOW Cpefbl.

JlokanbHas 1 KOHBEKTMBHAsi COCTaBMAIOLLAS YCKOPEHNUST U UX (PU3NYECKNIA CMBICTT.

3aKoH cCoXpaHeHMs Macchl U ypaBHEHWE HEMPEPbLIBHOCTW OBWKEHWUSI CMITOLLIHOW CPefbI.
3aKoH CoOXpaHeHMsl KONMYecTBa ABWXEHUSA U OCHOBHOE ypaBHEHUE ANHAMUKM CNITOLLIHOW Cpefbl.
Pexxnmbl gBmkeHus xxmngkocTtu, Yncrno PenHonbaca.

YpaBHeHus Jinepa ABWKEHWS naeanbHON XUOKOCTU U rpaHNYHbIE YCITOBUS.
WHTerpupoBaHune andpdepeHumanbHbiX ypaBHEHUI ABMKEHNSA naeanbHOn

XXWOKOCTW ONs aneMeHTapHon cTpynku. HTerpan bepHynnu n ero gumsnyecknin CMbich.
PacnpocTtpaHeHue ypaBHeHuss bepHynnu ansi CTpymnkmn Toka Ha MOTOK BSI3KOM KUOKOCTMU.
'opaBnuyeckoe ypaBHeHne bepHynnu, ero usanyeckMn CMbICI U YCIOBUS MPUMEHUMOCTMU.

Tema 3: ['uapaBiIrueckre HaOPHBIE CUCTEMBI

BOMPOCbI
ANs CaMOCTOATENbHOI0 U3y4eHUs TeMbl

lMoTepu Hanopa npu ABWKEHUN XXUAKOCTU.

Knaccuduvkaums notepb, pacyeTHble.

dhopMynbl ANA NX onpeaeneHus.

Mmppasnuyeckne kKosPULMEHTbI NOTepb Hanopa, KO3MMULMEHT rMAPaBINYECKOro TPEHNS.
MecTHble ruapaBnuyeckme conpoTUBEHUS.

OcHoBHbIe BUAblI CONPOTUBIEHWUN.

KoadhdhunumeHT MeCTHbIX MOTEPb U ero 3aBUCUMOCTb OT Yncra PenHonbaca.
JNamnHapHoe ABuXKeHWe XnOKoCcTu B Kpyrmnomn Tpybe.

JTamnHapHoe TeuveHne XnOKocTn B LLensax.

Ob6nutepaums wenen.

TypGyneHTHOE ABWKEHNE N €r0 OCODEHHOCTM.

Mogenb ocpeaHeHHOro TypOyneHTHOro TeYEHUS.

CTpykTypa TypOyneHTHOro noToka B Kpyrnown Tpybe.

3aKkoH conpoTuBNeHns Npu TypOyneHTHOM ABMKEHUM.

PacyeTHbIN rpaduvk ona onpegeneHns koadduumneHTa rmpaBnnu4yeckoro TpeHus.
'opaBnuyeckun ygap B Tpybax.

®opmynbl XKykoBckoro Ans npsamMoro yaapa.

CKOpOCTb Y4apHON BOJSIHbI.

VcTeueHne XnaKocTn yepes oTBEPCTMSA U Hacagky npu NOCTOAHHOM Harope.

Tema 4: HekoTopble CBEJIEHUS U3 TPUKJIAAHON ra30BOM JMHAMUKU

BOMPOCbI
ANA CaMOCTOATENbHOrO U3Y4E€HUs TeMbI

[MapameTpbl COCTOSAHUSA rasa.
lMpocTenwmne TepMmoguHaMmnyeckne nNpoLecchol.
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MaccoBbIi pacxoa razaoBoro NoToka.

YcTaHOBMBLLIEECS N30TEPMUYECKOE OaBMNEHUe ra3a B TpybonpoBogax, CKOPOCTb
3ByKa 1 KpUTUYECKOEe OTHOLLEHUE JaBneHui, BECOBOW pacxop rasa.
VcTedeHue rasa ns pesepByapa npv aguabatHom (M303HTPOMHOM) MpoLecce,
KpuUTMYecKasi CKOPOCTb UCTEYEHUS, MOAKPUTNYECKasa N HaJKpUTU4eckue
obrnacTtu ncreyenms, yucno Maxa.

VcTedeHue rasa ns pesepByapa B TpyOONpOBOA Npw NOMIMTPONHOM NpoLiecce C
0. y4yeTOM rMapaBNNYECKOro CONpoTUBIEHNUst Tpybonposoaa.

1. YpaBHeHUWe Hepas3pbIBHOCTW.

12. YpaBHeHus Aunepa. NHTerpan bepHynnu.

13.  YpaBHeHue bepHynnu — CeH-BeHaHa. CkopocTb 3ByKa B OBUXYLLEMCS rase.
14. TemnepaTypa TOPMOXEHUS.

15.  WcteueHue rasa u3 kotna nog 60nblInM AaBneHEM.

16. dopmyna CeH-BeHaHa BaHuens. MakcumanbHasi CKOPOCTb UCTEYEHUS.

RBOOoNOO UMW

OBLMA ANTOPUTM
CaMOCTOATENIbHOro U3y4eHNs TeMbl

1) O3HaKOMUTbCS C PEKOMEHOOBaHHOW Yy4ebHOoW NUTepaTypor M 3MEeKTPOHHbIMU pecypcaMu Mo Teme
(OpVEHTMPYSCH Ha BOMPOCHI AN CAMOKOHTPOSS).

2) Ha aToi ocHOBE COCTaBMTb PA3BEPHYTLIN NIlaH U3MOXEHWS TEMbI

3) BbibpaTb hOpMy OTYETHOCTM KOHCMEKTOB (MfiaH — KOHCMEKT, TeKCTyalbHblA KOHCMEKT, CBOOGOAHbI
KOHCMEKT, KOHCNEKT — cxema)

2) OdopMUTb  OTYETHBLIM MaTepuan B YCTaHOBMEHHOW c¢popMe B COOTBETCTBUM METOAMNYECKUMMU
pekomMeHaaumMamMm

3) HPOBeCTI/I CaMOKOHTpPOJ1b OCBOEHUA TEMbI MO BOMNpocCaM, BblAaHHbIM npenogaBaTerfiem

4) MNpepocTaBuTb OTYETHBIM MaTepuan npenogaBaTesnio Mo COrnacoBaHWIO C BeayL MM npenogasarenem

5) MMoarotoBMTbCA K MNPEAYCMOTPEHHOMY  KOHTPOSbHO-OLEHOYHOMY MEPOMPUATUIO MO  pesynbTatam
CaMOCTOATENIbHOIO U3y4YeHWsl TEMbI

6) MpuHATL yyacTMe B yKa3aHHOM MeponpusTUM, MpoOUTM pybGexkHoe TecTUpoBaHMe Mo pasgeny Ha
ayauUTOPHOM 3aHATAM U 3aKNioYUTeNbHOEe TECTUpPOBaHWe B YCTAHOBIIEHHOE ANS BHeayauTOPHOW paGoTbl
Bpems

LUKANA U KPUTEPUN OLLEHKU
CaMOCTOATENbHOro U3y4eHns TeMbl

- OueHka «3aumeHo» BbICTaBNAT oOyyatowemycs, rny6oko M MPOYHO OCBOMBLLIEMY
TEOPETUYECKMIA W MpakTUYeckuii matepuan aucuunnuHel. OTBeT AOSKeH OblTb NOTMMYHBIM, FPaAMOTHbLIM.
O6yyatoLeMycs Heo6X0AMMO MoKasaTb 3HaHWE He TOJIbKO OCHOBHOIO, HO M AOMONHUTENBHOrO MaTepuana.
O6yyatowmiica gomkeH cBoBOAHO CMPaBnsATLCA C MOCTABMEHHLIMM 3adavyamu, NpaBuIlbHO 0GOCHOBLIBATb
NPUHATbIE peLlEeHNS.

- OuyeHka «He 3aumeHo» cTaBWUTCS B criydae, Korga oby4alolMiicsl He 3HaeT 3HAYUTENbHOW YacTu
matepuana Mo AUCUMNNUHE, [OMNyckaeT CYLWEeCTBeHHble OWWGKM B OTBeTax, He MOXeT peLUuTb
npakTuyeckue 3agayv Unv pelaeT UxX ¢ 3aTpyaHEeHNSIMU.

BOMPOCHI
ANA caMonoAroToBKU K NPaKTUYECKUM 3aHATUAM
Tema npakmuyeckozo 3aHamusi: [vgpoctaTtuka. QuddepeHunanbHble ypaBHEHUS rMapocTaTikn Aunepa.
1. OcHOBHOe ypaBHeHMe rMapoCTaThKN.

3akoH Mackansa u ero npUMeHeHue.

PaBHOBeCUe XMAOKOCTU B Crlydae OTHOCUTENBHOTO MOKOS XUAKOCTW.
M'mapocTaTnyeckoe AaBreHne XXMOKOCTU Ha NIOCKNE U UMNMHAPUYECKNE
CTEHKW.

'mapocTaTtnyeckoe AaBrneHMe Ha 3aMKHYTbIE MOBEPXHOCTYU (Tena).

S e

Tema npaKkmu4eckKoco 3aHsamusi: OnemMeHTbl KNHEMATUKKWN CMSIOLLHON cpenbl.
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3agaHve ABMKXEeHUN CNoLwHOM cpeabl no Jlarpakxy n dunepy.

WHTerpanbHoe ypaBHeHME Hepa3pbiBHOCTU ABWKEHWS BAOMb CTPYMKU TOKa.

[MoHsATME 00 yCKOPEHMM NPU OBWXXEHUN XUAKOCTW KaK CMITOLLHOW cpefbl.

JlokanbHasi n KOHBEKTMBHAsi COCTaBMAIOLLAS YCKOPEHUS U UX (PU3NYECKUIA CMbICHT.

3aKoH coxpaHeHUs Macchbl U ypaBHEHWE HENPEPBIBHOCTU OBMXEHUS CMMOLIHO Cpeapl.

3aKoH coxpaHeHUs KonMyecTBa ABWXKEHMS U OCHOBHOE YpaBHEHME ANHAMUKM CMMOLLHON cpeapl.

IS A

Tema npakmuyeckoz20 3aHsamusi: 3aKoHbl TMAPaABNNYECKOrO COMPOTUBIIEHNS NPU JTAMUHAPHOM OBVDKEHUN.
1. JlamnHapHoe OBWXEHME XUAKOCTU B Kpyrnowm Tpybe.

2. JlamuHapHoe TeYeHUe KUAKOCTU B LLENsX.
3. OGnuTtepauus wenen.

Tema npakmudeckozo 3aHsimusi: OCHOBHbIe NOHATUA M onpeaeneHus. FlmppaBnuyeckun pacuyer
HaMoOpPHbIX CUCTEM.

Knaccudmkauusa TpybonpoBoaos.

Twvnbl pelwaembix 3agay.

Bbibop ceueHnin ana coctaBneHus ypasHeHus beprynnu.

MeToauka pacuyeTa kopoTKkoro Tpybonposoga.

'MapaBnMyecknn pacyeT ANVHHBIX TPYGONPOBOAOB.

TynukoBble TpybonpoBoapl.

© o N Os

Tema npakmu4ecko2o 3aHamus: M'mapaBnuyeckuin yaap.

1. TwnagpaBnuyeckun ygap B Tpybax.
®opmynbl XKyKOBCKOro Ans npsmMoro ygapa.
3. CkopocTb yoapHOW BOSHbI.

n

Tema npakmu4ecKoc20 3aHsamusi: UcTeuyeHune xunagkoctun yepe3 oTBepCTUA N HacagKu.

1. O6GBbACHMTL criegyloLIMe NOHSATUS: Marnoe OTBEPCTME, TOHKas CTEHKa, cXaTue CTpyw, NosHoe
cxXaTtue, CoBepLUEHHOe CxXaTue, MHBEPCUs CTPYMU.

2. BebiBecTtu hopmyny ansa onpegeneHms CKOpoCTN NCTEYEHUS XNOKOCTU Yepes OTBEPCTUE B TOHKOW
CTeHKe B aTMOcchepy npu NOCTOAHHOM Hamnope.

3. [Jatb noHATMSA KO3 (PUUNEHTOB CKOPOCTU, CXaTus, pacxoaa.

4. dopmynbl Ans onpegeneHns pacxona U CKOPOCTU UCTEYEHUSA NMPU UCTEYEHUN XNOKOCTU NMOoL
YypOBEHb

5. Knaccudumkaumnsa Hacaakos.

OcobeHHOCTM UCTEYEHNST Yepe3 HacaaKu.

7. MeToabl u Npnbopkl ANst UISMEPEHUS Pacxona >XMAKOCTHU.

o

Tema npakmu4eckoz2o 3aHssmusi: OgHOMepHbIe NOTOKM rasa.
1. YpaBHeHus Sunepa.

WHTerpan BepHynnu.

YpaBHeHue bepHynnun — CeH-BeHaHa.

CkopocCTb 3BYyKa B ABMXKYLLIEMCS rase.

TemnepaTtypa TOPMOXEHUS.

ok ownN

LUKANA U KPUTEPUN OLLEHKU
camonoAroToBK1 MO TeMaM NPaKTUYECKUX 3aHATUN

- OLleHKa «3a4TeHO» BbICTaBIIdeTCA, eCnu o6yt-|arou.|,m7|09| Ha OCHOBE CaMOCTOATESIbHOIro N3y4eHHoro

MaTepuana, CMor BCECTOPOHHE PaCKpbITb TEeOPEeTUYHEeCKOe codepKaHne TeMbl. Bnapgeet meTtogukamm npu
peLleHnn NpakTn4ecknx 3agad.
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- OL|eHKa «HE 3a4TeHO» BbICTABMAETCS, ECN 0OYYaOLNINCA HA OCHOBE CaMOCTOATENBHOMO M3Y4EHHOro
maTtepuana, He CMOr BCECTOPOHHE PaCKpbITb TEOPETMYECKOe codepKaHne TeMbl. 3aTpyaHaeTcsa peluatb
npakTM4Yeckue 3aaayu.

BOMNPOChHI
ANA caMonoAroToBKM K TabopaToOpHbLIM 3aHATUAM

Tema na6opaTtopHoi pa6oTbl: UccrnegoBaHue peXXMMoOB ABUXKEHUS XKUAKOCTU
B Kpyrnowu Tpyb6e.

1. HasoBuTte pexxmmbl ABWKEHUS XKUAKOCTU U YKAXKUTE MX XapaKTepHble 0COBEHHOCTHU.

2. MosicHWTe, YTO Takoe KpuTepuii PeliHonbaca, U Ha30BUTE (DAKTOPbl, OT KOTOPbIX OH 3aBUCUT, U
YKaXuTe, B YeM 3aKniodaeTcs ero usnyeckuii cmbicn?

3. MosicHWTe, YTO Takoe KpuTuyeckoe yucro PelHonbaca?

4, MosicHMTe, KakuM 0OpasoM Npu rMapaBINYECKUX pacyéTax onpeaensioT PeXUM ABMKEHNS XKUOKOCTM

W, C Kakon Lenbio?

5. Kakune cylecTByIOT pexxuMbl ABMKEHUS XKUOKOCTU?

6. Yem OHM BM3yanbHO OTNNYalOTCS Apyr oT Apyra?

7. Y10 Has3bIiBaeTcs ymucrnom PenHonbaca?

8. KakoBo ero kputuyeckoe 3HavyeHme?

9. YT0 Ha3bIBaeTCs KpUTUYECKOW CKOPOCTbLIO?

10. Kak onpegenutb pexvum aBmxkeHus B Tpybe no Benu4mMHe KpUTUYecKkon ckopocTn? Kak ycTaHoBUTb
HanMymne TOro UNn OPYroro pexrMma He BU3yarnbHO, @ pacyYeTHbIM NyTem?

11. Kak BnuvstoT reometTpryeckue pasmepbl NOTOKA HAa YCTAHOBIEHUE TOro UM MHOMO peXxnmMa OBUXEHUS
KUOKOCTU?

12. Kak BnusieT BA3KOCTb Ha PEXUM OBWKEHUS?

13. Kak BnusieT TeMnepatypa Ha pexum OBMKEHNA?

14. YT0 Ha3biBaeTCs BA3KOCTbO? Chopmynmpynte 3akoH HbloTOHa O TpeHum.

15. Kaknmu koadppmumeHTamm oueHnBaeTcs BA3KOCTb XUOKOCTN?

16. KakoBo npakTnyeckoe nNpunoxXeHue 3HaHUSA PEXUMOB XNOKOCTN?

Tema na6opatopHoil paboTbl: OnpefeneHne NoTepb Hanopa u K03 (PULMEHTOB CONPOTUBIIEHUS

TpybonpoBoaa.
1. Ha npeogoneHue kakux noTepb 3aTpaumMBaeTCa IHEPrns Npu OBUXEHUMU XXUAKOCTU MO
TpybonpoBoay?
2. B kakyo hopMy nepexoauT MexaHuyeckasa aHeprus noToka, Tepsaemas npu BmxKeHnn?
3. UTo Takoe cpeaiHAs CKOPOCTb NOTOKa?
4. Kak BnusieT WepoxoBaToCTb Ha NOTEPU 3HEpPrnn?
5. Kak akcnepvMmeHTanbHoO onpeaenntb KOaMUUMEHT TPEHUS N KO3 PULIMEHT MECTHOIO
ConpoTUBNEHNA?
6. Kak nposBnsaoTcs Ha M3MeHeHne BenUUYnHbl KO MULIMEHTa TPEHUS YCIOBUSA NPOTEeKaHUs
XNOKOCTM NPU pasfnnyHbIX peXxXxnmax ABMWKEeHNA?
7. Kak onpegenutb WepoxoBaTocTb TpyObI?
8. Moyemy cyxeHue, paclumpeHue, BEHTUIMb, My(PTOBOE 3aKpyrneHne okasbiBaloT pasnuyHble
conpoTuBneHnsa?
9. Kak B paboTe namepsitoT pacxoq Bopl, TekyLlen no Tpybonposony?
10. dunsnyecknin cmbicn Kputepues dnnepa n PenHonbaca?
11. Kak onpenenutb NOMNHbINM Nepenaj AasneHus (Hanop) B cucteme?
12. 3anucatb hopMyny Nbe30METPMUYECKOrO Hamnopa.
13. Y70 Ha3bIBaeTCs rmapoAMHaMNYECKUM Hanopom?
14. 3anucaTtb hopmyny ruapoguHaMmMyeckoro Hamnopa.
15. Kakne ectb B1abl noTepb Hanopa?
16. OT Kaknx hakTopoB 3aBMCAT NOTepu Hanopa? 3anucatb U NOACHNTbL dopmyny Japcu-
Bewicbaxa.
17. B uem pasHuua mMexay ruapaBnvMyeckn rnagkon 1 rngpasnmMyecku LWepoxoBaTon Tpybon?
18. B uem pasHuua mexay ruapaBnmyeckun rnagkon U TEXHUYECKN rnagkon Tpyobon?
19. MosAICHWTL BNMsIHWE LLEPOXOBATOCTU CTEHOK TPYObl HA BEMMYUHY NYTEBbIX NOTEPb.
20. UTo HasbliBaeTCH rmapaBriMyecknm yKINoHOM? Nbe30MeTPUIECKUM YKIOHOM?
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Tema nabopatopHon paboTtbi: UccnenoBaHue ypaBHeHus [1. BepHynnu Ha npumepe Bogomepa

BeHTypm.
1 KakoBo HasHadeHue Bogomepa BeHTypun?
2. Ha kakom npuHUMne ocHoBaHa paboTa BOAOMEPHBIX YCTPONCTB?
3 3anuwnte ypaBHeHne bepHynnu n fante reoMeTpuyeckyto 1 pmsnmyeckyto MHTepnpeTaLlmno
ypaBHEHUS.
4. Y70 Ha3bIBaeTCA Nbe30METPUYECKON BICOTOW U NbE30METPUYECKUM (CTaTUYECKNM)
Hanopom?
5. MokaxuTe Ha PUCYHKE Pa3HOCTb NbE3OMETPUYECKUX BbICOT U NbE30METPUHECKUX HANOPOB
NPV rOpMU3OHTaNbLHOM U HAKITOHHOM MOSIOXEHUN BOSOMEDPA.
6. M3meHsTca nu dopmynbl Anst onpeaenenns pacxoga Bogomepa npy HaknoHHOM
nonoxxeHnn sogomepa?
7. 3anuncaTtb 1 NOSCHUTbL YpPaBHEHUE HEPA3PbLIBHOCTM NOTOKA.
8. B kakol 3aBMCMMOCTU HaXO4MTCS COOTHOLLEHNE MEXAY CKOPOCTSMU B CEYEHMsX BogomMepa
OT COOTHOLLEHUSI AMaMEeTPOB B 3TUX CEYEHUSIX?
9. Kak onpegenuTbe KOHCTaHTy M 4YeMy OHa paBHa?
10. Kakoro poga notepu umeroTcs B Bogomepe?
11. MoscHUTL BRNMsSiHWE NOTEPb NPY BbIYNCNIEHMN TEOPETUYECKOrO pacxoaa.
12. Uem BbI3BaHO BBeAeHUE KoadhdumumeHTa B bopmyny pacxoga?
13. MosicHnTb, 3a4eM ycTpanBaeTCs Cy)KeHHas BCTaBka Mexay KOHycamu Bogomepa.
14. YT0 HasbIiBaeTca auddy3opomM n KoHdy3opom?

Tema nabopartopHon paboTtbi: MccnegoBaHue UCTeYEHUSA XKNOKOCTU Yepe3 Hacaaku.

1 Y10 Ha3bIBalOT Hacagkom?

2. MepeuncnuTe n3BecTHbIE TUMbI HAacaakoB. KakoBoO MX Ha3HadeHne?

3. Moyemy nponyckHast CnocoBbHOCTb LMMMHAPUYECKOrO Hacaaka 6ornblue, YemM OTBEPCTUS?

4, [Moyemy CKOpPOCTb CTPYW, BbITEKAOLLEN M3 LUITMHOPUYECKOrO Hacaaka, MeHbLUE, YeM 13 OTBeEPCTUA?
M3MeHUTCA N CKOPOCTb CTPYM, €CINU HECKOSTbKO M3MEHUTb pa3Mepbl OTBEPCTUS, COXPaHSAS TOT XXe Hamnop
ncreyeHusa?

5. N3meHnTCs nn pacxod npu naMeHeHuu pasmepa oTBepcTnsa?
6 Kak nsameputb Bakyym BHyTpW Hacagka?

7. YT0 Ha3bIBaeTCs NonHbIM Hanopom? Kak ero onpegenutb?

8 KakoBa o6nactb NpakTu4eckoro NnpMeHeHnst HacagKkoB?

Tema nabopatopHon paboTbl: UccrnegoBaHue UCTEUYEHUSA XKUAKOCTU Yepe3 OTBePCTUS U HacaaKu.

9. [ainte onpegeneHne TEPMUHOB: «TOHKas CTEHKa», «Maroe OTBepCTUE».

10. O6BbACHMTE BUAbI CKaTUsi CTPYM NpU UCTEYEHNN U3 OTBEPCTUS B TOHKOWM CTEHKE.

11. Yem obycrnoBneHo cxaTtune cTpymn?

12. Kaknmn kospbduumeHTammn xapaktepmsyeTcs ncTedeHune XMAKOCTU U3 Marioro OTBEPCTUS B TOHKOWM
CTEHKEe 1 KaKoBa VX B3aMOCBS3b?

13. Yto xapaktepumsyeT k03 DULNEHT CKOPOCTM M OT YEro OH 3aBUCUT?

14. HanuwwuTte cbopmyny CKOpOCTU K pacxofa U3 0TBEpCTUSA B atmocdepy.

15. Yem oTnmyatoTcsa hopMyrbl CKOPOCTU U pacxoa Npu UCTeYEeHUN Yepes He3aToMNMNeHHoE U
3aTonneHHoe oTBepcTne?

16. YT0 Ha3biBaeTCst CBOOOAHON 1 3aTOMIEHHON CTPYen?

LWKAJIA U KPUTEPUUN OLIEHKM
camMonoAroToBKMU Mo TeMaMm NlabopaTopHbIX 3aHATUN

- OUEHKa «3a4yTeHO» BbICTABMSETCH, €cnu Ooby4alLnCs Ha OCHOBE CaMOCTOSITENIBHOTO W3YYEHHOrO
MaTtepuana, CMOr BCECTOPOHHE pacKpbITb TEOpeTUYeckoe codepxaHne Tembl. BnageeT metoankamu npu
peLleHnn NnpakTM4Yecknx 3agau.

- OL|EHKa «HEe 3a4TEHO» BbICTABNSAETCS, €CNN 00yYaloLWMIiCa HeakkypaTHO 0bopMu OTYETHBIM MaTepuarn Ha
OCHOBE CaMOCTOATENbHOINO M3Y4YEeHHOro maTepuana, He CMOr BCECTOPOHHE pacKpbiTb TeopeTuyeckoe
cofepxaHue TeMbl. 3aTpyAHSEeTCsa pellaTb NpakTuieckme sagaqw.
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3.1.4. CpepcTBa ANA NPOMEXYTOYHOW aTTecTauum No MToram UsyYeHus AMCUUNNMUHbI

BOMNPOCHI

Onsi NOAroTOBKU K UTOTOBOMY KOHTPOJSIHO
Kakune Bbl 3HaeTe Cxo4CTBa M pasnnymsi B CBOMCTBAX XXMAOKOCTU U TBepaoro tena?
Kakue Bbl 3HaeTe CXx04CTBa M pasnnymsi B CBOMCTBAX XXMAKOCTU U rasa?
Kak HanTu o6bem XunakocTu, NNOTHOCTb U Macca KOTOPOW U3BECTHbI?
B yem pasnuumne NOHATUN «NAOTHOCTbY N «yAerbHbIA BECH?
Y10 Takoe CXXMMaeMOCTb KanernbHOW XXUOKOCTU Unn rasa?
Kak onpegensetcsa KoaprLUMEeHT TEPMUYECKOro pacLUMpeHmnsa?
Ecnu xnakocTb, MOMHOCTLIO 3anOfHSLWYH 3aKpbiTbi HegedopMUpyeMbI cocyd, MOAOrpeTb, TO
YTO NPOM3ONAET C AaBNEHNEM B HEX?

Kakoe n3 gencraeui (yBeJ'IVI‘-IeHVIe U CHM>XeHne gasrieHnd Hag nNoBepXHOCTbIO )KVID,KOCTVI) npueegeTt

K NpeKpaLLeHno Ha4yaBLUEroCcst KUNeHmsa?

Kak onpegensetca KoaddULMEHT AMHAMUYECKOW BA3KOCTU? Kakyto pa3mepHOCTb OH umeeTt?
Kakas cBA3b cyliecTByeT mexay KoadduuneHTamn MHaMUYEeCKO U KUHEMATUYECKON BA3KOCTN?
Ecnu npegnonoxuTe, 4To BoAa 1 6€H3NH MMEIOT OAMHAKOBbIE 3HaYeHMs KNHEMAaTNYEeCKOro
KoadhdrLUmMeHTa BA3KOCTU, TO OAMHAKOBbI NN MPU 3TOM 3Ha4YeHUs AMHaMU4eCcKoro KoadpdpuuneHTa
BSI3KOCTU?

[anTe onpegeneHns NOHATUA «NOBEPXHOCTHOE HaTsXKeHME» U «KKPaeBOM Yrofl CMavynmBaHUs».
YUto Takoe rugpoctatmyeckoe gasneHue?

HasoBute cBOMCTBa rMMOPOCTaTUYECKOro AaBNEHNS.

PaBHOBecue XMAKOCTUN HApYyLLMTCS, Koraa MMHUManbHoe abconoTHoe faBneHne byaet paBHO
JaBneHuIo HaCbILLEHHOro napa XnaKocTu.

3anuwunte anddepeHumansHblie ypaBHEHNE paBHOBeCUs dinepa.

Kakon Bug umeet guddepeHumansHoe ypaBHEHNE MOBEPXHOCTU YPOBHS?

Mepeyncnute n NHTEpPNPeTUpPynTE CBOMCTBA NOBEPXHOCTU YPOBHA PaBHOMO AaBreHus.
HasoBuTe ycnosme paBHOBECUS HEBECOMOM XUOKOCTH.

HasoBuTe ycnosme paBHOBECUE XUAKOCTU B MOME CUIbl TSXKECTU.

[anTe reoMmeTprUyECcKyo N SHEPreTUYECKyo MHTepnpeTaLmio OCHOBHOIO ypaBHEHWS TMAPOCTaTUKN.
Kak BbIrMsAasaT ycnoBusi OTHOCUTENBHOTO PaBHOBECUS XUOKOCTU B NOfe CUMbl TSHKECTU?

Kakune ycnoBus paBHOBecUs ra3a B Nofne Curbl TSXKECTU Bbl 3HaeTe?

B cooTBeTCTBUM C Kakon hopMYrion MOXHO onucaTb pacnpeaeneHve AasreHus Bo3ayxa no
BblcOTE?

YT0 onuckiBaeT popmyna 6apomMeTpruyeCKOro HUBENMMPOBAHNS?

UTto Takoe paBHOAEWNCTBYIOLLAA CUM AaBreHus, BOCNPpUHUMaeMasi CTEHKOMN?

YUTto Ha3bIBaeTCs LEHTPOM AaBrneHusa?

Kak onpefgenseTca paBHOAENCTBYOWANA CUI JaBNeHnsa Ha

NMOCKYH rOPU3OHTarbHYI0 NOBEPXHOCTL?

Kak BbIrnAanT NoBepXHOCTb paBHOIo AaBneHns Ans criydas

NOCKON rOpU30OHTaNbHOW NOBEPXHOCTN?

Ha ocHoBaHuu kakoro 6anaHca onpegensieTcd paBHOAENCTBYOLW AN

CWn JaBneHus Ha NPOM3BOSIbHO OPUEHTUPOBAHHYHO NIOCKYK NMOBEPXHOCTL?

Kakum BblpaxeHnem onpegensieTcsa NonoXeHve LeHTpa AaBreHns

OTHOCUTENBHO Nbe30MEeTPUYECKOW NIIOCKOCTU?

Kakoe BblpaxeHNEM HY>XHO UCMONb30BaTb, YTOOLI ONpeaennTb

paccTosiHMe Mexay LLeHTPOM AaBfeHUs U LEHTPOM TSXECTU CMOYEHHON

NoBEpPXHOCTN?

YTto Ha3bIBaeTCs TeNom AaBneHns?

[ante cnoBecHoe BblpaxeHue 3akoHa Apxumeaa.

YT0 Ha3bIBaeTCst OTHOCUTENBbHBIM MOKOEM XNOKOCTU?

Kakne maccoBble cuibl OENCTBYIOT Ha YacTULbl XXUAKOCTN B COCTOSAHMN OTHOCUTENBbHOIO NMOKOSA?
Kaknum cooTHOLWEHnEM onuckiBaeTCcs pacnpeaerneHne gaBneHms B COCTOAHMN OTHOCUMTENbHOMO
MOKOSI NPY PaBHOYCKOPEHHOM ABWKEHUM COCyAa C XMAKOCTbIO?

YT0 NpencTaBnsioT cOO0N NOBEPXHOCTM YPOBHSA PABHOIO AABMEHUS NPY PABHOYCKOPEHHOM
OBWKEHWUM COCyAa C XMAKOCTbIO?

KakvmM cooTHOLLEeHneM onnceIBaeTCcs pacnpeneneHne aaBneHns B COCTOSHUM OTHOCUTENbHOMO
MOKOSi NPV paBHOMEPHOM BpaLLeHUM COCyaa C XUAKOCTbIO?

YT0 NpeacTasnsoT coboN NOBEPXHOCTU YPOBHSA PaBHOMO AABIEHWNS NPU paBHOMEPHOM BpaLleHum
cocyaa C XUAKOCTb?

Kakylo cuctemy ypaBHeHWI Ha3blBalOT ypaBHEHUAMMN Jnepa?
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Kakyto cuctemMy ypaBHEHUI Ha3biBalOT ypaBHEHUAMM JlarpaHxa?

MoxeT N KMHeMaTuka OgHOro U TOro XKe NoToKa U3y4yaTbCH Kak MeTogom Junepa, Tak U1 MeTo4oMm
Narpanxa?

Kakum obpasom cBsizaHbl OpYr C ApYyroM KOOpAMHaThl dunepa u

Jlarpanxa?

Kakne OBmkeHns Ha3bIBalOTCH YCTAHOBUBLUMMUCS U

HeyCTaHOBUBLUMMUCA?

Kakne gBmxeHVs HasbiBalOTCA paBHOMEPHbLIMU WU HEPABHOMEPHBLIMN?

YT0 Takoe XMBOe cevYeHne, CMOYEHHbIV NEPUMETP TMApPaBNNYeCcKUn pagnyc, CpeaHsst CKopocTb
noToka?

HaiTe onpeneneHne NOHATUIN «IMHUS TOKay», «TpyOKa Tokax.

3anuwmnTe ypaBHEHUE NMHUK ToKa.

Kakon meTop KnHeMaTn4ecKkoro uccrefoBaHus NpenMyLLIECTBEHHO NCMOMNb3yeTCs Ha NPakTUKe?
[MposiBNeHneM Kakoro 3akoHa COXpaHeHus ABMNAeTCH ypaBHEHUE HepPa3pbiBHOCTN?

Kakon Bug umeet ypaBHEHME HEPA3PbIBHOCTM 41151 HEYCTAHOBMBLLETOCHA U YCTaHOBMBLUENOCS
OBWKEHWS HECKMMaeMon cpeabl?

3anuwmnte 0606LLEHHYI0 DOPY YpaBHEHMS HEPA3PLIBHOCTH.

Ha ocHoBaHMM Kakoro 3akoHa AMHaMUKM UCCeQyeTCa KMHEMATMKa NOTOKOB XXMAKOCTU M rasa’?
Kakon 6anaHc cun paccmaTpyBaeTcs Npuy BbIBOAE YPABHEHWUS ABUKEHUS HEBA3KUX XKUAKOCTEN?
Kak BbIrnaanT ypaBHEHWE ABWXKEHNS HEBA3KMX XuakocTen B 06obLeHHon hopme?

Hanvwwute ypaBHeHWe ABMKEHUSA HEBS3KOMW XUOKOCTM BAOMb JIMHWUM TOKa (OA4HOMEPHbIE YpPaBHEHUS
Ovinepa, bepHynnu).

Kakon 6anaHc cun paccMmaTpvBaeTCs Npuy BbIBOAE YPABHEHUS ABUXKEHUS BA3KMX XXMOKOCTEN?
Kak npeobpasyeTcsi ypaBHEHME OBWXKEHUSA HEBA3KMX XMUAKOCTEN B YypaBHEHME OBWDKEHNS BSI3KOM
XWOKOCTU C UCMONb30BaHNEM KOMMOHEHT HanpsXXeHUn (HopMaribHbIX U KacaTenbHbIX)?
3anuwinTe NpoCTPaHCTBEHHYI0 (DOPMY YPaBHEHUS OBWXKEHUST BA3KUX XKUOKOCTEN.

Kak BeirnaanT ypaBHeHne bepHynnu (ogHoMepHast hopma ypaBHeHWst Qunepa) AN BA3KON
XWOKOCTW NPU paBEHCTBE CKOPOCTEN B KAXO0W TOYKE MPOXOOHOro Ce4eHns?

Kak BbIrnaanT ypaBHeHne bepHynnu ans notoka BA3Kow cpebl?

YT0 Takoe koadpduuneHT Kopronumca?

Ha kakue coctaBnsitoLme MOXHO pasfnoXuntb CONPOTUBIIEHNE XMAKOCTEN U ra30B ABUXKYLLUMMCS B
HUX Tenam?

Kakoe siBneHve HasbIBalOT KPU3MCOM CONPOTMBEHNA?

Kakum obpasom pacnpegensercsa AasBneHne no noBepxHocTn obtekaemoro Tena?

YT0 Ha3bIBalOT NOrpaHNYHbIM CroemM?

Kak onpegensieTcst TonwmHa norpaHU4Horo crnosa?

KakoB MexaHu3m oTpbiBa NOrpaHUYHOro crosi?

YUto Takoe rugpoavHamMuyeckuii (aspoamMHaMmyecknin) cnen?

HaiTe onpegeneHne NOHATUS «CONPOTMBIIEHME MPU TEYEHUM BA3KUX XUAKOCTEN B KaHaNax».
Kak Ha3biBaeTca 1 Kak BbIMMSANT YypaBHEHME A8 pacyeTa NnoTepb Harnopa Ha TpeHue?

[na yero ucnonebsyetca ypasHeHne Hukypaase?

Kak BbIrnaanT ypaBHeHWe Ans pacyeTa MEeCTHbIX CONPOTUBNEHNN?

Kakne mecTHble conpoTMBNEHWS Bbl 3HaeTe?

YT10 noHnmaeTcsa nog 0606LeHHbIM KO3 HULMEHTOM CONPOTUBIEHNS?

Kakne gBa cnyyast Heo6xoaAMMO pasnuyaTtb NPU pacCMOTPEHUN CKOPOCTU pacnpoCcTpaHeHus
BO3MYLLIEHWI B ra3oBou cpeae?

Kakune konebaHus HasbiBalOTCS 3BYKOBLIMMW?

Kakoe ypaBHeHMe coxpaHeHUs1 UICNorb3yeTcsa NpU pacCMOTPEHNM CKOPOCTY 3BYKa?

Kak MOXXHO onpefenuTb CKOPOCTb 3ByKa Npu aaMabaTnyeckoM, M303HTPOMNHOM TeYeHUN rasa?
Kakon Bug 6ygeT MeTb 3aKOH COXPaHEHUS MOJTHOW (MEXaHUYECKOM U BHYTPEHHEN) SHEPrm
rasoBOro NOTOKa, Npu ycrnoBun agmabaTMyHOCTU Npouecca pacnpocTpaHeHnst konebaHui B ra3oBon
cpegne, B NioboOM ceyveHnmn cyxatollerocs kaHana?

YT0 TaKkoe KpM3nC TeYeHns B CyxaroLemcs kaHane? KakuMmu napameTpamm OH xapaktepusyeTca?
Uemy OyaeT paBHATLCH CKOPOCTb TEYEHMS B BbIXOAHOM CEYEHMM CyXaloLerocsi kaHana npu
3HaYeHUM JaBneHUs OKpyXaroLwen cpeabl, MEHbLLIEM KPUTUYECKOrO AaBNeHUA?

Uemy OyoeT paBHATLCH CKOPOCTb TEYEHMS B BbIXOAHOM CEYEHMM CyXaloLerocs kaHana npu
3HaYeHUM JaBneHus okpyxarowen cpedbl, 6onblIeM KpUTUHECKoro gaBneHms?

MOXXHO N NONY4YUTb B CY>KaKLLEMCS KaHare CKOpOCTb BonbLue KpUTUYECKON?

YTO HY)XHO Ans TOro, 4ToObl B BbIXO4HOM KaHane ycTaHaBNMBANoCch AaBliEHVE OKpYKaloLLEN cpeabl
MeHbLLE KpUTUYECKOro AaBneHnsa?

Kakon kaHan HasblBatoT connom JlaBans?

YTO 03HaYaeT NOHSATUE «CKAYOK YMIOTHEHMS» U NPU KaKUX peXUMax TeYEHMUs rada OH BO3HUKaeT?
YTO 03HaYaeT NOHATUE «TOPMOXKEHUE MOTOKa» ?
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Kakoe 3HaueHue gnsi pa3nnyHbiX CEYEHUN UMEIOT NapaMeTpbl TOPMOXEHUSA agnabaTnyeckoro
N303HTPOIMHOro NoToKa rasa?

Kakoe 3HaueHue gnsi pasnnyHbiX CEYEHUN UMEIOT NapaMeTpbl TOPMOXEHUSA agnabaTuyeckoro
N303HTPOIMHOro NOTOKa rasa C TPeHMEM, ANs KOTOPOro 3HTPOMUS BAOSb NOTOKA MeHSIeTCA?
Kakasi cBa3b Mexay KpUTUYECKMMU NapaMeTpaMy U napameTpamMmn TOPMOXEHNNA?

YTto Ha3biBaeTCs ra3oaMHaMmnyeckon pyHKUmMen?

Yrto onuceiBaeT uncno Maxa?

YTto HasbiBaeTCsa KO3 PULMEHTOM CKOPOCTN?

Kak onpegenuTb pexnm Te4eHns ¢ ncnonb3oBaHnem ymcna Maxa?

NNAHOBAA NMPOLEOYPA
npoBeAeHUn 3ayeTa

HopmaTuBHas 6a3a npoBegeHusi
NPOMEXYTOYHOM aTTecTauum ody4varLmnxcs No pesynbTaTaMm U3y4YeHUs AUCLMNIIUHDI:

1) pencteyowee «lMonoxeHne o TeKyLWEM KOHTPOSie YCNeBaeMoCTM, MPOMEXYTOYHOW aTTecTaumu
obyvatomxcss No nporpamMMam Bbicllero obpasoBaHust (bakanaBpuart, crneumanuteT, marucTpaTypa) u
cpeaHero npodeccnoHansHoro obpasoanusa B Pr60Y BO Omckuin FTAY »

OCHOBHbI€ XapaKTepucTUKn
NPOMeXKYTOYHOW aTTecTaLumm oby4arLWmnXCcsa No UToram UsyvyeHUs AUCLUNIINHDI

- yCTaHOBMEHNE YPOBHS OCTUXKEHUS KaxabiM obyyarowmmes uenem un

Llenb npomexxyTo4yHOM _

3agady obydeHns No JaHHOW ANCUUNIINHE, U3MOXEHHbIM B M.1.1
aTTecTauum -

HacTosLLEro AOKyMeHTa
dopma nNpoMexyTOYHOM .

3a4éT
aTTecTauum -

1) yyacTtune obyyatrowerocs B npouenype nonyyeHus 3adéta
MecTo npouenypbl NonyyYeHus OCYLLECTBMAETCA 3a CHET y4ebHOro BpeMeHu (TpyaoEMKOCTH),
3ayéTta B rpacmke y4yebGHoro OTBEAEHHOIO Ha U3y4YeHne UCLUMIVHDI
npouecca 2) npoueaypa nposoautcs B pamkax BAPC, Ha nocnegHen Hegene

cemecTpa

1) oByvatoLmncs BbINONHUN BCe BUAbLI y4eOHOM paboThl (BKMOYas
OcCHOBHbI€E YCNOBUS NOJNy4YeHUs CaMOCTOATENbHY) N OTYMTancs o6 Mx BbINOMIHEHUN B CPOKM,
obyyarowmmcesn 3a4éTa: YCTaHOBMEHHbIE rpaddnKoM y4ebHOro npouecca no AUCLMUNIVHE;

2) Npowén 3aknyuTensLHOe TeCTUPOBaHME.
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NUCT PACCMOTPEHWUIA U ONOBPEHUN
DOoHA OUEHOYHLIX CPEACTB yYeBGHON AMCUMNNUHBI

B cocrase OMNOM 20.03.01 TexnochepHan GesonacHocTs

1). PaccmoTpen u ono6pen B kavecTse 6a3080ro BapuaHTa:

ooroon ey or O DRl
e e
3aB. kapeapoi, e 7) n—

6) Ha 3acepnaHv METOAM4ECKON KOMUCCUK N0 Hanpasnenmio 20.03.01 TexHochephas Ge3onacHocTs;

nporokon Ne 7#”_or /7 .££.20.0 7, ) e

Npeaceparens MKH — 20.03.01 TexHocdepHan Ge3onacHacTs, kaHa. Guon. Hayk Gz #ZN B, Kopxoga
: L dttons

2). PaccmoTtpen M oo6peH BHEWHUM IKCNepTom

HavanbHuk npounssoacrea OO0 «3asoa «Hedrrexma' C.10. UsaHos
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U3MEHEHWUA U OONOJNHEHUA
K ¢hOoHAY OLleHOYHbIX CpeacTB yuye6Hon aucumnnuHbl 61.0.29 NmgporasogMHammka
B coctaBe OINOIM 20.03.01 TexHocchepHasa 6e3o0nacHOCTb
BepomocTb nameHeHumn

OTtmeTka
Cpok, 006 yTBEepxxaeHuu/ cornacoBaHum
C KOTOPOro Homep n ocHoBHOE coaepxaHue M3MEHEHNN
BBOAUTCS N3MEHEHNST /Unn LONOSNTHEHUSI pykoBoauTtens OOl
MHUUMaTop
N3MeHeHne unm
N3MEHEeHUs

npegcegatens MKH
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U3MEHEHUA U OONOJIHEHUA
K pabo4en nporpaMmme QUCLIMNNUHBI
B coctaBe OINOIM 20.03.01 TexHocchepHasa 6e3onacHOCTb

BenomMmocTb usamMeHeHuM

NPUNOXEHUE 10

Ne 1 By oBHoBneHmit CopepaHne nameHeHuii, BHocumbix 8 OMONM OBocHosaHue
n/n N3MEHEeHWI
1
2
3
4
5
6
7
8
9
10
11
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