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Mporpamma omcuunnmHbl "OcHOBbI hramydeckoro akcnepumeHTa"; 13.03.01 TennoaHepreTvka 1 TENNOTEXHWKA; CTapwniAi NpenoaasaTenb,
6/c Apcnaros V.M.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pe3ynbTaToB 0byyeHust No aucumnInHe (Moaymo), COOTHECEHHBIX C MaHNPyeMbIMU
pesynbTatamy 0CBoeHMsi 06pasoBaTebHOM NPorpamMmel

2. MecTo oMcuUMNnHbI B CTPYKTYpEe OCHOBHOM NpodpeccuoHanbHoi 06pas3oBaTtenbHOM NporpamMmbl Beicluero obpasoBaHus

3. Ob6bem ancumnnnHbl (MOJJ,yJ'IF!) B 3a4eTHbIX eanHnuax Cc ykadaHnem Konmyecrtea 4acoB, BblAeNIeHHbIX HA KOHTakKTHYO
paboTy obyyatowmxcsi ¢ npenoaasatenem (Mo Bugam y4ebHblx 3aHATW) 1 HA CaMOCTOSITENbHYO paboTy 0byHatoWwmnxcs

4. ConepxaHvie OMcUMNvHbl (MOgyns), CTPYKTYPUPOBaHHOE Mo TeMaM (pasgaenam) ¢ ykasaHueM 0TBEAEHHOro Ha HuX
KONMYeCTBa aka4eMNYeckmx YacoB 1 BULOB y4eOHbIX 3aHATUIA

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CAMOCTOSATENbHOM paboTbl MO LUCUUMNAVHE (MOLYIIO)

4.2. CopepxaHvne oUCLUNINHbI

5. MepeyeHb y4ebHO-MeTOANYECKOr0 0BecrneyeHnst 4is CaMOCTOSTENbHOM paboThl 0ByJaOWUXCSA N0 ANCLUMINHE
(Momynio)

6. POHLA OLLEHOYHbIX CPeacTB No ANCUUNANHE (MOLYN0)

6.1. MNepeyeHb KOMNETEHLWIA C yKa3aHNeM 3TarnoB UX (hOpMMPOBaHMS B MPOLIECCEe OCBOEHUSI 06pa3oBaTefbHOM
NPorpammbl 1 POPM KOHTPONS UX OCBOEHUS

6.2. OnucaHune nokasarenem n Kputepunes oueHnBaHUA KOMMEeTEHUMI Ha pas3nuyHbIX aTanax ux goopmMnpoBaHus,
onncaHue wkan oueHnBaHu4

6.3. Tunosble KOHTPONbHbIE 3a4aHNA NN NHble MaTepuanbl, HGOﬁXO,D,I/IMbIe Ans OueHkKu 3HaHI/II7I, YMeHI/II7I, HaBbIKOB U
(unun) onbiTa 0EATENbHOCTU, XapakTepUayoLMX 3Tanbl (POPMNPOBAHNS KOMMETEHUNIA B NPOLECCe OCBOEHNS
06pasoBaTtenbHON NporpamMmbl

6.4. MeTtoounyeckne martepuansbl, onpegendtowmne npouenypbl oLleHnBaHnA 3HaHWN, yMeHVIVI, HaBbIKOB U (I/IJ'II/I) onbiTa
0eaTeNnbHOCTN, XapakTepusyrwmx atansbl PopM1MpoBaHns KOMMeTeHUunmn

7. MNepeyeHb OCHOBHOM 1 JOMONHUTENLHOW y4ebHOW nMTepaTypbl, HEO6X0AMMON AN OCBOEHMS AMCUMUMINHBI (MOLYNS)
7.1. OcHoBHas nutepatypa

7.2. ononHutensHasa nutepatypa

8. MepeyeHb pecypcoB NHOPMALMOHHO-TENEKOMMYHMKALMOHHON ceTn "MIHTEpPHET", HEOBX0ANMBIX LSt OCBOEHUS
AVCUMNNUHBI (MOOyNS)

9. MeToamyeckure ykazaHus ons oby4alowmxcs No OCBOEHNIO ANCLMNANHBI (MOOYNS)

10. MNepeyeHb MHPOPMALMOHHBIX TEXHONOTUIA, UCMONb3YEMbIX NPW OCYLLECTBIEHNN 06pa3oBaTeNbHOr0 NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns U MHGOPMAaLIMOHHbBIX CMPABOYHBIX CUCTEM (MpU
HeobXxo4MMOoCTK)

11. OnncaHne matepuanbHO-TEXHUYECKOR 6a3bl, HEOOXOAUMON AN OCYyIEeCTBNEHUS 06pa3oBaTeNbHOro npouecca no
aucumnianHe (Moaynio)

12. CpencTBa agantauuv npenogaBaHns AUCLUMNUHBI K NOTPEBHOCTAM 06yyatoWwmxcs MHBANULOB 1 UL, C
OrpaHnyYeHHbIMN BO3MOXHOCTSAMU 340POBbS
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Mporpamma omcuunnmHbl "OcHOBbI hramydeckoro akcnepumeHTa"; 13.03.01 TennoaHepreTvka 1 TENNOTEXHWKA; CTapwniAi NpenoaasaTenb,
6/c Apcnaros V.M.

Mporpammy omvcuunnuHel paspabotan(a)(n) ctapwmii npenofasatens, 6/c ApcnaHos U.M. (Kadhenpa
BbICOKO3HEPreTn4yeckmx NpoLeccos 1 arperatos, OtaeneHne MHPOPMaLMOHHBIX TEXHONOTMIA U SHEPTreTUHECKUX CUCTEM),
[IMArslanov@kpfu.ru

1. MepeyeHb NnaHUPYEMbIX pe3ynbTaToB 06y4eHUsi MO AUCLMMIINHE (MOLY/I0), COOTHECEHHbBIX C MaHUpPyeMbIMM
pe3ynbrataMym ocBoeHUsi o6pa3oBaTesibHOWM NPOorpamMMbli

BbII'IyCKHI/IK, OCBOUBLINIA AUncunnianyy, OonXeH obnapatb cnenyrowmMm KOMNeTeHUnAaMin:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
YK-1 CnocobeH ocyLWwecTBNATb NMOMCK, KPUTUHECKWIA aHann3 1 CUHTE3 MHApopMaLuK,

NMPUMEHATDb CUCTEMHbIA Noaxon ans pelweHna NnocTaBeHHbIX 3anad

BbInycKHUK, OCBOUBLWIWIA ANCLMMINHY:
JlonxeH 3HaTb:

ONpeLneneHust 1 NOHATUS: ccnepoBaTenbckas paboTta, MatemMaTnyeckas MoLenb, ucrnbitanue, metog MHK,
BEpPUUKALMS MOLENN, ONTUMM3ALIMS NAPAMETPOB UCCNENOBAHNS, CTATUCTUYECKAS rMNOTE3a, JOBEPUTENbHbIN
WHTEPBa, BbIYUCIUTENbHBIA 9KCMEPUMEHT, NNaH SKCNEPUMEHTA; OCHOBHBIE YPaBHEHUS MATEMATNYECKOA CTAaTUCTUKN;
METOAVKW: NNAHNPOBAHMNS 9KCNEPUMEHTA, BbISBIEHNE KOPPENSLMOHHBIX CBA3EN 0AHOGAKTOPHbBIX U MHOrO(DaKTOPHbIX
MOLENen, HaXOXAEHUS PErPECCUOHHON 3aBUCMMOCTU, METOAbI ONTUMU3ALMW; METOLVKN NPOBELEHNSA
3KCNepUMEHTanbHbIX CCNeaoBaHnii, 06paboTkn 1 aHanmaa pe3ynbTaToB; OCHOBHbIE METOb! Pa3paboTky v
0ChOPMNIEHUS HAYYHBIX MccnenoBaHuii; atanbl H/P; aneMeHTbl Hay4YHOM HOBU3HBI M MPAKTUHECKON 3HAYMMOCTH
paboTbl; cnocobbl 1 METOABI MOMCKA, HAKOMNEHUS 1 06pabOTKM Hay4YHON MHGDOPMALIUK; MPUEMBI U3NOXEHNS Hay4HbIX
MaTepuanoB U (POPMUPOBAHMS PYKOMUCK HAYYHOMN paboThbl; COBPEMEHHBIE LOCTUXEHUS HAYKW U TEXHUKM B 06nacTu
NPOGECCHOHANBHON AESTENBHOCTW, OCHOBHBIE TEPMUHBI U NMOHSTUS, UCNONb3YEMbIE B UCCNEN0BATENLCKOA
LEATENBHOCTU.

JonxeH ymeTb:

NNaHNPoBaTb 9KCMEePUMEHT, CTPOUTL MateMaTUyecKe Modenu rno aKCnepMMeHTanbHbIM aHHbIM; UCMOMb30BaTh
cTaHOoapTHbIEe NakeTbl U cpeacTsa aBTOMaTU3MPOBAHHOrO NPOEKTUPOBaHNS MPW NPOBEAEHNN UCCNEeN0BaHWIA;
aHanuanpoBaTb pesynbTaTbl UCCNeNoBaHWi, BKOYas NOCTPOEHNe MateMaTnyeckx Moae-nein obbekta
nccnenoBaHuin, onpeneneHe onTUManbHbIX YCNOBUIA, MOUCK SKCTPEMyMa (PYHKLIMMW; FPaMOTHO NpeacTaBnsTh
pesynbTaTbl UCCNeaoBaTeNbCKoN U NPOEKTHOW AesTeNbHOCTU; BbiOpaTh HanpasneHne, NoCTaBuUTb LieNb U 3anadu
Hay4HbIX UCCNENOBAHWUIA, HAMETUTb NYTU 1 3Tarbl UX PElleHNs; OPraHN30BaTh U NPOBECTM 3KCMEPUMEHT B YCNOBUSX
Hay4HO-MCCnenoBaTenbckoin nabopatopun; ooPMUTL PesynbTaThl KCNEpUMeHTa B BULEe TEKCTa, rpadoukos,
amarpamm U T.4.; CUCTeMaTU3npoBaTh OTEYECTBEHHbIV 1 3apyBeXHbIii OMbIT MO HarnpasneHWo NCCNeaoBaHni B
o6nacTy MalMHOCTPOMTENBHOro NPOV3BOACTBA; HAXOAUTL TPEOYEMYIO HAYYHYIO U TEXHUYECKYIO MHAPOPMALIMIO;
3awuiaTh pesynbTaTbhl Hay4YHbIX UCCNEN0BaAHWA.

JonxeH Bnanetb:

HaBbIKaMu MONCKA 1 aHanm3a COBPEMEHHOMN Hay4HO-TEXHWYECKOW MHAPOPMAaLIMK; HaBblkaM OpraH13aumm 1
NMpoBeAeHNs 3KCNepUMeHTaNnbHbIX UCCNeaoBaHUli B 0611acTi MaWMHOCTPOEHNS; HaBbIKaMy NMPe3eHTauumn pesynbTaTos
Hay4YHOro UCCNefoBaHNs U BeAEHNS Hay4HOW OUCKYCCUM. METOAaMU OpraHu3aunm 1 NpoBeaeHUs TEOPETUHECKOTO
UCCNeLOBaHMSIMU; METOLAMU rPacoUueckoro n3obpaxeHusi pesynbTaTtoB n3MepeHuii, Metogamm nonbopa
SAMNUPUYECKMX DOPMYN; METOAAMU CUHTE3a COeAMHEHN HA OCHOBE MOMYYEHHbIX (PYHAAMEHTANbHbIX 3HAHWIA B
obrnactu Teopun 1 NPUOBPETEHHBIX SKCNEPUMEHTANbHbBIX HABBIKOB; TEOPETUYECKMMI OCHOBaMU U MPaKTUHECKNMK
HaBblkaMy PaboTbl HA SKCMEPUMEHTANbHbIX YCTAHOBKAX 1 Hay4HOM 060pYyLOBaHNMN; COBPEMEHHBIMU KOMMbIOTEPHBIMU
TEXHONOrMSAMU, MPUMEHSIEMbIMU NPK 06paboTke pe3ynbTaToB HAaYYHbIX 9KCNEPUMEHTOB 1 cbope, obpaboTke,
XpaHeHWn 1 nepenayn nHopMaLMmy Npy NPOBEAEHNN CaMOCTOSITENbHBIX HAYYHbIX MCCNeaoBaHuii, cBo60AHO BNaneTb
UMY NPU NPO-BELEHUM CAMOCTOSTENbHBIX HAYYHbIX NCCNEL0BaHWNI. HAaBbIKaMn (OOPMYNPOBaTh BbIBOAbI
UCCNeLOBaHMs; HABbIKAMM COCTaBNATb OTYET, LOKNAM MO pesynbTartaM UCCNenoBaHus.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTb:!
NPUMEHATb NONy4YeHHble 3HAaHNA Ha NpakTuke.

2. MecTo AMCLUMNNHDBI B CTPYKTYPEe OCHOBHOW NpodpeccruoHanbHon o6pa3oBaTeNibHOU NporpaMmbl BbiCLLIETO
obpasoBaHus

JaHHas yuebHasa aucumnnmHa BkioyeHa B pasznen "b1.B.0B.02.02 OucumnnuHel (Mogynn)" OCHOBHOIA
npogoeccroHanbHol obpasosatenbHoi nporpammel 13.03.01 "TennosHepreTuka 1 TennotexHrka (MpomblwneHHas
TENNosHepreTuka)" n 0THOCMTCA K AUCLUMNMHAM Mo Bblibopy.

OcBavBaeTcs Ha 3, 4 kypcax B 6, 7 cemecTpax.
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6/c Apcnaros V.M.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 9 3a4eTHbix(ble) eanHuL(bl) Ha 324 yaca(os).

KoHTakTHasi paboTa - 72 yaca(os), B TOM 4ucne nekuun - 36 4aca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas pabota - 216 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMMNHBI: 3a4eT B 6 CEMECTPE; 3k3aMeH B 7 ceMecTpe.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl oucumnnmvHbl / WX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTnuyeckumelabopaTtopHbie)
Jlekumm 3aHATUA pabortbl
Tema 1. OcHOBbI UCCNenoBaTeNbCKOM
1. paori. 6 3 0 2 26
Tema 2. OnemeHTbl TEeopUU
2.|BepoAaTHOCTEN 1 MateMaTn4ecKomn 6 4 0 4 30
CTaTUCTUKN.
3.|Tema 3. MonenuposaHue. 6 5 0 6 25
Tema 4.
4.|9KcnepuMeHTanbHO-CTaTUCTUYECKOE 6 6 0 6 27
nccnenosaHune CBA3EN.
Tema 5. MeTogbl 1 cpencTea
5. 9KCMNEePUMEHTANbHBIX MCCNEOOBAHNIA. / 4 0 4 26
Tema 6. MNnaHunpoBaHue n 0bpaboTka
6. aKcnepumeHTa. / 4 0 4 25
Tema 7. MeToapl
9KCMEPUMEHTANbHO-CTATUCTNYECKOW
7. onTMMM3aLMM 0O BEKTOB / 4 0 4 26
nccnenoBaHus.
Tema 8. KOHTPONbHO-N3MepuTENnbHbIE
8.|npubopei. 7 4 0 4 22
Tema 9. Nosepka n kannbposka
9. NPMGOPOB. 7 2 0 2 9
Ntoro 36 0 36 216

4.2 CopepxaHue OUCLUMIUHDI
Tema 1. OCHOBbI UccnepoBaTeNbCcKkon paboThbl.

OcHoBHble 3a8a4u uccnenosatennckon pabotel. Knaccugpukaums nccnenosanuii. O6bekT NCCnenoBaHus n ero
xapakTtepucTtrka. Mogenb "YepHbiii swmk". dakTopbl U napameTpbl, Tpe6oBaHUS, NPEABABNSEMBIE K HUM.
VHdbopmaLmoHHblin nonck. Hay4yHo ? TexHnyeckas nHpopmaums. MIHhopMaLMoHHO - NaTEHTHbIA NOUCK.
MougenvposaHue. Mogenu n nx knaccudgoukauum. drsnyeckas u matemMatmdeckas Mogenv mMawmHel (yana). Monobue.

Tema 2. dnemMeHTbl TEOPUN BEPOATHOCTEN N MaTEMaTMYECKON CTaTUCTUKN.

OCHOBHbIE CTATUCTUYECKME XapPaKTEPUCTKIN PALOB M3MEPEeHWii. [lucnepcus, cpeiHEKBaApPaTNYHOE OTKIOHEHNE,
MaTeMaTnyeckoe oxunaaHve u 1.4. VicknioyeHne pesko BbIAENSIOWUXCS 3HaYeHNiA. NoHATUE [OBEPUTENBHOMO UHTEPBANa
1 noBeputensbHol BeposTHocTu. Kputepuin CTbtoneHTa. OueHka fOBEPUTENBHOMO MHTEPBANa ANs CPEeOHEro 13
BblbopkY. MnaHmpoBaHme ob6bema HeobxoaMMo BbIGOPKY 515 obecneveHus Tpebyemoi To4HOCTU. HopManbHbIl 3aKoH
pacnpeneneHus, ero napameTpbl U UCNoNb3oBaHue. MNpoBepka rMnoTesbl 0 3aKOHe pacnpeneneHus.

Tema 3. MopenupoBaHue.
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Mporpamma omcuunnmHbl "OcHOBbI hramydeckoro akcnepumeHTa"; 13.03.01 TennoaHepreTvka 1 TENNOTEXHWKA; CTapwniAi NpenoaasaTenb,
6/c Apcnaros V.M.

MoHsTMEe NnaHpoBaHus akcnepumeHTa. Knaccudprkauus nnaHos. O6nacte onpeneneHns, MHTepBasbl BapbyPOBaHUS 1
ypoBHY cpakTopoB. KoamposaHue goakTopos. MaTpuua nnaHnpoBaHus MOHOro 0akToOPHOro akcnepumeHTa. Boibop
MoZenu npu NPoBeLeHUN NOMHOrO OaKTOPHOrO aKcnepuMeHTa. [IpobHblli oakTopHbIA aKkcnepuMeHT. MoHsTre
onpenenstoLero KoHTpacta. Belbop Mogenu npy NpoBeAeHN NONHOrO (PaKTOPHOro aKkcnepumeHTa. MnaHvpoBaHue
oTCcevBaolero akcnepumeHTa. MnaxHbl BTOporo nopsaka. MoHsTre onTrMM3aumnm napameTpoB UCCNENOBaHMS.
OKCTpeManbHbIli 9KCNEPUMEHT. DKCNEPUMEHTaNIbHO ? cTaTMcTMYeckas onTuMmaauns 06 beKTOB MCCENoBaHNS
KNacCn4eckMM METOLOM, METOLOM KPYTOro BOCXOXAEHUS, METOLOM CUMMNEKC ? NMNaHNPOBAHUS 1 METOLOM CEYEHMIA.

Tema 4. 3KCI16pVIMeHTaJ1bHO-CTaTVICTVI‘-IECKoe nccnenosaHue CBSA3EN.

MpoBepka ogHopoaHocTel Beibopok u aucnepcuii. Kpntepnn duwepa n KoxpeHa. CpaBHeHMe BbIBOPOYHbBIX CPELHYX.
LucnepcroHHbin aHanu3. KoppensiumoHHbIi aHanna. KoadhgouumueHT Koppensaumm n amarpamma paccemBaHus.
PerpeccroHHbIi aHanus. dopMbl NpefcTaBneHus pe3ynbTaToB UCCNea0BaHNS. STanbl BbISBIEHUS aHANUTUYECKOA
(popMbl 3aBrCMMOCTU. MeToa HavMeHblNX KBaapaTos. [peobpa3oBaHme HENMHENHBIX YPaBHEHWUIA K IMHEAHOMY BULY.
CraTncTryeckuii aHanma koadpgouumeHToB perpeccun. Obwune ceeaeHns 06 namepeHusix. TepMuHbl B obnactu
nsmepenmin. Knaccugoukaums cpencts uamepenmnin. OCHOBbI TeOpUM NOFPELLHOCTEN naMepeHuit. CuctemaTnyeckme no
rPewWwHoCcTU, Ux obHapyXeHue 1 ucknyeHre. KomneHcaums CUCTEMaTUYEeCKON NOrPeLHOCT B MPOLLECCE 3MEPEHNIA.
CnydaiiHasi norpewHocTb. [psiMble 1 KOCBEHHbIE U3MepeHMst. MNorpewHoCTb WKanbHbIX NPUBGOPOB.

Tema 5. MeTtonbl n cpencTtBa 3KCNepuMeHTalNbHbIX nccnenoBaHun.

YPOBHU METOLIOB (3MMUPUYECKUIA, SKCNEPUMEHTANbHbIA, TEOPETMHECKUIA, MeTaTeopeTudeckuii). ObweHayyHble MeToapl
noaHaHusi. MeTtogonorus uccnenosanHwin. Metonbl 1 NpueMbl UCCNeA0BaHUIA: CpaBHeHUe, abcTparnpoBaHue, aHanna u
CVHTE3, MHIOYKUMS U fedykuuns, obobleHune, aHanorus, runorteaa. MeTononorus u knaccudukaumst aKCrnepuMeHTanbHbIx
nccnenoBanmii. Metonbl douanyeckmx namepeHnin. Cpeactea namMepeHuii n ux knaccudprkauus. Metponoruyeckme
XapakTepuCTKN CPELCTB N3MEPEHUI. AHANN3 3KCNIePUMEHTaNbHbIX AaHHbIX.

Tema 6. MnaHnpoBaHue n o6paboTka aKCNepuMeHTa.

MeToabl MaTreMaTUkKo-CTaTuCTUYECKOro nnaHNpoBaHUA N o6pa6on<|/| pe3ynbTaTtoB 3KCNepumMeHTa. OneMeHTbI
MaTeMaTuUyeCcKom CTaTUCTUKW. FeHepaanoM COBOKYIMHOCTb. Bb|60p|<a reHepaanon COBOKYMHOCTW. cnyqa|7|Ha;|
Benn4mnHa. ,D,OBGpVITGJ'IbHOVI BEPOATHOCTb. YDOBeHb 3HA4YNMOCTN. YDOBeHb HaOeXxXHOCTU. KpMTepMI7I CTblofoeHTa .
MeToabl KoppenAaumoHHOro n perpecCMoHHOro aHanmaa. MaTtematnyeckue metoabl oNTMMM3aumnm 3KCNepuMeHTa.

Tema 7. MeTtonbl 3KCnepuMeHTaNnbHO-CTaTUCTUYECKON ONTUMM3aLUmn 06beKTOB UCCNe A0BaHUSI.

VcxooHble NonoXeHus.

LOnnuTenbHOCTb Harpesa 1 NNaBneHns TePMNYECKN TOHKUX Ten. BpeMsi HarpeBa TepMuyecky TOHKKX Ten. Bpems Harpesa
Ten npocTon hopMbl. PacyeT nnasneHus (cybnmMaummn) TepMUYeckn TOHKUX Ten NpocToi doopMbl. Harpes 1 nnaenexHve
TepMUYeCcKn TOHKOrO Tena NpocTol oopMbl B BaHHE C NeperpeTbiM pacnnasoM. Bpems TepmoobpaboTku ¢ y4eToM
(pa30BbIX NPeBpaLleHnii, peakumnii 1 MaccoobmeHa Tena co cpenoil.

Harpes TepmMuyecku maccueHbix Ten. Kpaesble yCnoBus Harpesa Ten npocToi oopmel. Bpemsi Harpesa u
TemnepaTtypHoe none Ten NpocToi oopMbl MPY rPaHNYHOM YCNIOBMM MEPBOro poaa. TemnepaTtypHoe none Tena npu
rpaHNYHOM YCIIOBMM BTOPOro pofa. TemnepaTtypHoe nosne Tena npu rpaHnyHbIX yCnoBusix Tpetbero pona. Harpes
napannenenunena v UANMHLPA KOHEYHOW O/iuHbL. Harpes Ten CnoxHon hopMbl. HECMMMETPWYHDBIN 1 MECTHBIA Harpes.
OnHoMepHble TeMnepaTypHble MOMS B MOMYOrpaHn4YeHHbIX MacCuBax.

Tema 8. KOHTpONbHO-N3MepUTenbHbie NPUoopbI.

CTpyKTypa ypaBHeHuin MaTepuanbHbix 6anaHcos. MaTtepuranbHble 6anaHcbl, Kak BblpaXXeHne 3akoHa COXPaHEHWUS Macchl
B BbICOKOTEMMEPATYPHOM TEMNOTEXHONOrMYECKOM npoLiecce. PasHOBUMAHOCTU MaTepuanbHbix 6anaHcos
BbICOKOTEMMNEPATYPHbIX TEMNOTEXHONOrMYeckux npoueccos (BTI): maTepuanbHblii 6anaHc KOMAOHEHTOB; MaTepuanbHbIi

6anaHc BelecTB; MaTepUanbHblii 6anaHc XMMUYECKMX 3NEMEHTOB. EauHMLA n3MepeHns BENMYMH, BXOOAWMX B
ypaBHeHWsi MaTepuanbHbix 6anaHcos.

PacueTbl MartepunanbHbIX
6anaHcoB BbICOKOTEMNEpPaTypHbIX TEN/I0TEXHOJIOrN4YEeCKNX npoueccos

[ee XapakTepHble NOCTAaHOBKM 3a40a4 MatepualbHbIX pac4eToB: 1) 3a0aH COCTaB TOJIbKO MCXOAHbIX KOMMOHEHTOB; 2)
3aiaH CoCTaB N NCXOOHbIX KOMMNOHEHTOB, N NPOOYKTOB npouecca.

3afada MaTepuanbHOro pacyeTa paBHOBECHbBIX Mpoueccos. MaTemaTuyeckas oOpMyNMpoBKa 3a4a4yn MatepuanbHoOro
pacyeTa paBHOBECHOrO npoLecca.

Cocras cyxoro Tonnmea. BnaroconepxaHue tonnvmea. PaBHOBECHbIA COCTaB NPOAYKTOB rOPEHMS.
KoahdpmumeHTsl guccoumnaumm guokcmnaa yrnepona v BoAsHbIX Napos.

Tema 9. NoBepka 1 KannbpoBka NpMb6opoB.

Buaobl Tennosbix 6anaHcoB: 6anaHc TennoTexHonornyeckoro peaktopa (TP); 6anaHc oToenbHbix 30H TP; 6anaHc
TENNOTEXHNYECKMX 3NIEMEHTOB BbICOKOTEMMEPATYPHOWN TEMNNOTEXHONOIMYECKO ycTaHoBKM (BTY); TennoBbie
aHepreTuyeckme 6anaHcel BTY B uenom. Tennosoi 6anaHc TennoTexHonormdyeckoro peaktopa (TP). YpaBHeHune

Tennosoro 6anaHca TP, kak aHanuTn4yeckoe BblpaXeHne 3aKkoHa CoXpaHeHus aHeprun. CprKTypa Tennosoro 6anaHca
TP.
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3oHanbHble TennoBble 6anaHcbl TENNOTEXHONOMMHYECKOro peakTopa. 3aBUCMOCTb TEMIOBbLIX HanaHCoB OT CTPYKTYPHOIA
cxembl TP. YpaBHeHUs TennoBbix 6anaHCcoB 30H OCHOBHOM TEXHONOrM4eckoi 06paboTku, TexHonorndeckol noobpabotku
1 TEXHOMOMMYECKM PernameHTpyeMoro oxnaxaeHus. Tennoebie 6anaHchl Mo Nneprofam TEXHONOrMYEcKoro npouecca
Kak pa3HOBMOHOCTb 30HA/IbHbIX TEMNOBbLIX 6anaHCoB, X NPUMEHEHNE TakKNX 30HaNbHbIX 6anaHCoB 1 € AUHULIbI
N3MepeHWsi BENMYMH, BXOASIWMX B ypaBHEHUS 6anaHcoB. CTaunoHapHOe U HeCTauMOHAPHOE TEMNOBOE COCTOSIHUS
TEMNJ0TEXHONOrMYECcKoro peakTopa.

5. MepeyeHb yue6HO-MeTOQMYECKOrO 0becnevyeHns A1 CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTenbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyatowmnecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHSAOT 3aJaHusi, HanpaeNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaoWMXCsH PErNaMeHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aLmm 1 ocyLecTBIeHNs 06pa3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefibHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauum ot 5 anpens 2017 roga Ne301).

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBbHOW paboThl CTYAEHTOB BbICWMX y4eOHbIX 3aBeAeHNA".

MonoxeHwue ot 29 nekabps 2018 r. Ne 0.1.1.67-08/328 "O nopsiake NpoBefeHNs TEKYLWEro KOHTPOMS YyCNeBaeMocTu 1
NPOMEXYTOYHOI aTTecTaunm obydaowwmxcs dpeaepansHoro rocyjapcTBeHHOro aBTOHOMHOro 06pasoBaTensbHOro
yupexaeHus Bolcliero obpasosaHus "KasaHckuii (MprBonXckuiA) coeiepanbHblil yHuBepcuteT".

MonoxeHne Ne 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMrpoBaHUM POHLA OLEHOUHbBIX CPEACTB A4St
NMpoBeAeHNs TEKYLLEW, MPOMEXYTOUHOM U NTOrOBOW aTTecTauun obyyarowmnxcs henepanbHOro rocyiapCTBEHHOMO
ABTOHOMHOIo 06Pa30BaTENBHOIO yUpeXAeHUs Boiclwero obpasoBaHus "KasaHckuii (MpuBonXcknin) doenepanbHbii

yHuBepcutet"".

MonoxeHwue Ne 0.1.1.56-06/54/11 o1 26 okTs6psa 2011 r. "O6 anekTpoHHbLIX 06pasoBaTeNbHbIX pecypcax goenepanbHOro
rocynapcTBEHHOro aBTOHOMHOIO 06pPa30BaTENLHOIO YY4PEXLEHUS BbICIIEr0 NPOtECCMOHANLHOro 06pasoBaHuns

"KasaHckun (Mpusonxckuin) chegepanbHbii yHUBEpcuTeT™.

PernameHT Ne 0.1.1.67-06/66/16 ot 30 mapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroTOBKM K MCMOb30BaHMIO B
y4yebHOM npouecce U1 yoaneHns anekTPoHHbIX 06pa3oBaTeNbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 0By4HeHns
henepanbHOro rocyapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOMO yupeXxaeHns Boicwero 06pasosarus "KasaHckui

(MpwBONXCKMIA) dhepepanbHbli yHuBepcutet™.

PernameHT Ne 0.1.1.67-06/11/16 o1 25 siHBaps 2016 r. "O 6annbHO-PEeATUHIOBON CUCTEME OLIEHKM 3HaHWA obyyatowmxcst
B peliepanbHOM rocyaapCcTBEHHOM aBTOHOMHOM 06pa3oBaTenibHOM yYypexaeHun Boiclero obpasosaHus "KasaHckuii

(MpuBonxckuin) henepanbHblil yHUBEPCUTET™.

PernameHT Ne 0.1.1.67-06/91/13 o1 21 mioHst 2013 r. "O nopsiake pa3paboTky v Beinycka y4ebHbIX N3naHuii B
henepanbHOM rocyJapCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM YYPEXAEHNN BbICWErO NPOECCUOHANBHOMO

06pasoBaHus "KazaHckuit (MprBonxcknit) dpeaepansHblli yHuBepcnuTeT™.

6. DOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIUHe (MOLYNI0)

6.1 MepeyeHb KOMMNETEHLMUI C YKa3zaHUEM 3TanoB MX popMupoBaHus B NpoLiecce 0CBoeHUsi o6pa3oBaTtefibHOM
nporpaMmMbl U OOPM KOHTPONS X OCBOEHUSI

dopMa KOHTpons HUBaeMbl
dran OpMa KOHTPO 2;‘3" eTZSuM: TeMmbl (pa3penbl) AUCLUNUHBI
CemecTp 6
TeKyLL M KOHTPOIIb
1 [YcTHBIV onpoc YK-1 1. OcHoBbl nccnenoBatenbckol paboThbl.
» MucbMenHHas pabota VKA iTaaTJ;in:cmaz;u TEeopun BepoATHOCTEN 1 MaTeMaTn4eckom
3. MogenvposaHue.
3 [YcTHbI onpoc YK-1 4. OKcnepuMeHTanbHO-CTaTUCTUYEeCKOe NCCNenoBaHNE CBS3EN.
3adver YK-1
Cemectp 7
TeKyLL M KOHTPOIIb
1 |YcTHbiii onpoc YK-1 g I\I_I/IeTo,ubl W cpencTtea aKcneprMeHTanbHbIX NCCnenoBaHui.
. MnaHunpoBaHue n obpaboTtka aKkcrnepmmeHTa.
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dopmMa KoHTponsi  (OueHuBaeMble
OTan KOMMETEHLIUM Tembl (pa3penbl) AUCLUIMINHBI
5 |McbmeHHas pabota VK-1 7. MeToabl 3KCNEPUMEHTANbHO-CTATUCTUYECKON ONTMMU3aLun
06BEKTOB UCCNENOBAHUS.
3 |YerHbin onpoc VK-1 8. KOHTpONbHO-M3MepuTensbHble Nprubopsl.
9. Moeepka 1 kannbposka NpPrbOpPOB.
Ok3ameH YK-1

6.2 OnucaHune nokasartenen v KpUTepmes OLLEHUBAHNA KOMMETEHLMIA Ha pa3/InyHbIX 3Tanax ux coopMmnposaHus,
onucaHue LLKan oLeHMBaHUs

Kputepum
®opma OL,eHNBaHUS 3ran
KOHTpOnsi
OTnN4YHO Xopoluo Y nosn. Heyn.
CemecTp 6
TeKkyLLUA KOHTPONb
YcTHbIN onpoc |B oTBeTe kavecTBeHHO |OCHOBHblE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packpbITO codepXaHue [TeMbl packpbiTbl. packpbita. OtBeT cnabo [MoHsATHiAHBIA annapaTt 1
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBaH. OCBOEH
CTPYKTYPUPOBaH. Lenom ageksartHa Teme. [[oHATUAHBLIA annapaT  |HeyAoBNEeTBOPUTENBHO. 3
MNMpekpacHo ocsoeH Xopolo ocBoeH OCBOEH YacTWN4HO. MoHnMaHue maTepuana
MOHATUAHBLIA annapaTt. |MOHATWIHbIA annapart. ([ToHVMaHue oTaenbHbIX |hparMeHTapHoe Mnu
MNMpoaemMoHcTpypoBaH  [[pooeMoHCTPUPOBaH  |MONOXEHWIA N3 oTcyTcTByeT. HeymeHue
BbICOKMNI YPOBEHb XOPOLMNA YypOBEHb maTepuana no Teme. dhopMynuposaTb CBOU
MOHMMaHWs MaTepuana. [MoHMMaHns matepuana. Y nosnetsoputenbHoe  [Mbicnu, obcyxaathb
MNMpeBocxonHoe ymMeHne [Xopouwee ymeHve yMeHune ONCKYCCUOHHblE
doopMynnpoBaTb CBON  |popMynnpoBaTb CBOM  |ChOPMYNMpPOBaTb CBOW  [MONOXEHUS.
Mbicnn, obcyxaatb Mbicnv, obcyxaatb Mbicnn, obcyxaaTb
ONCKYCCUOHHblE INCKYCCUOHHbIE IAVNCKYCCUOHHblE
NONoOXeHus. MONOXEHUSI. NONoXeHns.
MNMucbmenHas  ([MpaBunbHO BbINONHEHbI [[paBnibHO BbINONHEHA (3a4aHus BbINOAHEHbl  |3a4aHns BbIMOMHEHbI
pabota BCE 3a4aHus. 6onblas yacTb 6onee 4eM HaMoONOBMHY. [MEHEE YEM HAMONOBUHY.| 2
MpoaeMoHCTpMpoOBaH  |3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytOT CepbésHble oWnbKM. HeyLoO0BNETBOPUTENbHBIN
BNafeHnNs MatepranoMm. |He3HauYMTeNbHbIe MNpooemMoHCcTprpoBaH [ypoBeHb BnaneHns
MposiBneHsbl owmnobKu. yOOBNETBOPUTENbHBIA  (MaTepuanom.
NpeBOCX0OHbIE lMpooeMoHCTpUpOBaH  |ypOBEHb BNadeHNS MposiBneHsbl
CnocobHOCTM XOPOLLWI YPOBEHb mMaTepuanom. HeLOoCTaToYHbIE
NPUYMEHSATb 3HaHMA U |BnageHus matepuanom. [posiBneHbl HU3Kne CMnocobHOCTK
YMEHWS K BbINONHEHNO |MposiBNEHbl CpefHNe  [CnOCOBHOCTM NMPVUMEHSATb 3HAHUS 1
KOHKPETHbIX 3afaHuiA.  [cnocobHOCTK NPVMEHSATb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO
NMPUMEHSTb 3HAHUSA U [YMEHWS K BbINMONHEHWIO |KOHKPETHbIX 3a4aHUA.
YMEHUS K BbINOMHEHNIO [KOHKPETHbIX 3a8aHu.
KOHKPETHbIX 3a4aHNIA.
3auteHo He 3auteHo
3auer Obyuatowwumitica obHapyXun 3HaHne OCHOBHOro  |OByyatowmincsl 06HapyXunn 3HaYUTeNbHbIE
yuyebHO-NporpaMMHOro Matepuana B 06beme, npobenbl B 3HAHUSIX OCHOBHOIO
HeobX04MMOM Ans fanbHeiwen yuebsl n y4yebHO-NporpaMMHOro MaTepuana, fonycTun
npeacTosiwen paboTbl MO CreumnanbHOCTH, NPVHUMNMANbHbIE OWMOKM B BbIMONHEHN
CMpaBuUnCs C BbINOMHEHNEM 3aaHWIA, NpPeLyCMOTPEHHbIX NPOrpamMMon 3agaHuin n He
npeayCMOTPEHHbIX MPOrpaMMoi AUCLMNAUHBL.  |CMOCOBGEH NPOAONXNUTL 0ByYeHMEe Nnu
NPUCTYNUTb NO OKOHYaHWM yHMBEpCUTeTa K
npodpeccroHanbHon nesaTensHocTy 6e3
LOMNOMNHUTENbHbIX 3aHATWUIA NO COOTBETCTBYHOWEN
AMCUMNnHe.
Cemectp 7
TekyLLUA KOHTPONb
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cmcTemaTmyeckoe u
rnybokoe 3HaHue
y4ebHO-NporpaMmMHoro
matepvana, yMeHue
CcB0BOAHO BBINONHSATD
3a4aHus,
npeaycMoTPeHHble
nporpammon, ycsoun
OCHOBHYIO nuTEpaTtypy u
3HaKOM C
DOMONHUTENbHOM
nnteparypon,
pekomMeHO0BaHHOM
nporpammoin
OMCLMMNANHBI, yCBOWN
B3aVIMOCBSI3b OCHOBHbIX
MOHSTUIA ANCUMNANHDI B
UX 3HAYEeHUU Ons
npvobpeTtaemor
npodpeccuun, NposBun
TBOpYECcKMe
cnocobHoCTM B
NMOHMMaHNK, N3NOXEHNN
1 NCNOMb30BaHWK
y4ebHO-NporpaMmMHoro
matepvana.

y4ebHO-MPOorpaMMHOro
martepuana, ycnewHo
BbINONHWNA
npenycMOTpeHHble
nporpammon 3anaHus,
YCBOWN OCHOBHYHO
nuTeparypy,
PEKOMEHA0BaHHYO
nporpammorn
OMCLMMAVHBI, nokasarn
cuctemMatmyeckun
xapaktep 3HaHuii no
OVCLUMNIINHE U
cnocobeH K ux
CaMoCTOSITEIbHOMY
MOMONTHEHUIO U
06HOBNEHNIO B XOA€
nanbHenwer y4ebHol
paboTbl 1
npodpeccrnoHanbHom
LesiTeNbHOCTH.

y4ebHO-NporpaMmMHoro
matepvana B obbeme,
HeobXo4MMOM Ansi
nanbHelwen yuyebbl 1
npeacrosiwei paboTsi
no npodpeccum,
cnpaBumIcs ¢
BbIMOMHEHNEM 3adaHUNA,
npeaycMOoTPEHHbIX
nporpammon, 3Hakom c
OCHOBHOW nuTepartypom,
pekomMeHOoBaHHOM
nporpammor
OVNCUMMANHBI, [OMYyCTUN
MOrpeLwHoCTN B OTBETE
Ha aK3aMeHe U npu
BbINOSIHEHNN
9K3aMeHaLMOHHBbIX
3afaHuii, Ho obnapaert
Heob6x0aUMbIMM
3HAHUAMU Onst UX
yCTpaHeHus nog
PYKOBOLCTBOM
npenoaasaTersi.

dopma Kputepum dran
KOHTpons oL .eHMBaHUSA
OTnN4YHO Xopoluo Y nosn. Heyn.
YCTHbIV onpoc B oTBeTe kayecTBeHHO |OCHOBHbIE BONPOCH Tema yacTnyHO Tema He packpbiTa.
packpbiTO coaepXaHue [TeMbl packpbiTbl. packpbita. OTBeT cnabo [[oHATWAHLIA annapaTt 1
Tembl. OTBET x0powo  |CTpykTypa oTBETA B CTPYKTYpPUPOBaH. OCBOEH
CTPYKTYpUPOBaH. Lenom afgeksaTtHa Teme. [[ToHATWIHBIA annapaT  |HeynosneTsoputenbHo. | 3
MNpekpacHO ocBOEH Xopolwo ocBoeH OCBOEH 4aCTW4HO. MoHumaHue matepuana
NOHATUIAHBIA annapart. [NoHATUIAHBLIA annapart. [[ToHUMaHWe OTAENbHbIX [hparMeHTapHoe Unu
MNMponoemoHcTpupoBaH  ([TpOAEMOHCTPUPOBAH  [MOMOXEHWI N3 oTcyTcTBYeT. HeymeHne
BbICOKUIA YPOBEHb XOpOLWWiA YpOBEHb matepuana rno Teme. dhopMynmpoBaTb CBOU
NMoHMMaHWsa Matepuana. [moHMMaHns matepuana. Y nosnetsoputensHoe [Mbicnu, obcyxaatb
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
hopMynmpoBaTtb CBON  |dOpMynMpoBaTb CBOM  |POPMynMpoBaTh CBOM  [MONOXEHMS.
Mbicnu, obcyxaatb Mbicnn, obcyxaaTb Mblcnu, obcyxaatb
IMNCKYCCUOHHbIE INCKYCCNOHHbIE JNCKYCCUOHHbIE
MONOXEHWS. NONOXEHUS. NONOXEHWS.
MucbmerHas  |MpaBunbHO BbINOAHEHDI |[1PaBMAbHO BbINONHEHA (3a0aHuns BbINOAHEHbl  (3a0aHWS BbiNOMHEHD
pabota BCE 3a0aHus. 6onblwag yacTb 6onee 4eM HanonoBKHyY. [MEHEE YeM HarMoNoBUHY.| 2
[MpooemMoHCTpUpOBaH  |3agaHuii. MpwucyTcTaytOT [MpooemoHcTpupoBaH
BbICOKUIA YPOBEHb MpwucyTcTByOT cepbésaHble oWunbKu. HEYLOBNEeTBOPUTEbHBbIA
BlaleHNs MaTepranoMm. [HesHaunTenbHble MNpoaeMOHCTPUPOBaH  |ypOBEHb BlaneHUs
MposiBneHs.l ownobKu. YOOBNETBOPUTENbHBIA  [MaTepuanom.
npeBocxoAHble MponeMOHCTPUPOBaH  |ypOBEHb BlaaeHUs MposiBneHs.
CNnocobHOCTM XOPOLNIA ypOBEHD martepuanom. He#ocTaTo4Hble
NMPUMEHATb 3HAHWSA U [BnageHus matepuanoM. ([posiBneHbl HU3Kne CnocobHOCTM
yMEHNS K BbIMoNHeHUo |[posiBeHbl cpefHne  |cnocobHOCTH MPUMEHATb 3HAHUS 1
KOHKPETHbIX 3a4aHWii.  [cnocobHOCTM NPUMEHSATb 3HAHNA U [yMEHUS K BbIMONHEHWIO
MPUMEHSATb 3HAHNA U [YMEHUS K BbIMOMHEHMIO |KOHKPETHBIX 3aaHWiA.
YMEHWS K BbINMOMHEHUIO [KOHKPETHbBIX 3a4aHUIA.
KOHKPETHbIX 3a4aHuI.
Ok3ameH Obyuatowuiics Obyuatowuniics Obyuatowwnitcs O6yuatowmiics
obHapyxun obHapyXun nonHoe 0BHapyXxmn 3HaHVe obHapyxun
BCECTOPOHHEE, 3HaHue OCHOBHOrO 3HauuUTenbHble Npobenbl

B 3HaHMWsIX OCHOBHOO
y4ebHO-MporpaMMHOro
matepuana, Lonyctun
MPUHLMNMaNnbHbIe
OWNBKY B BbIMOHEHNN
npenyCMOTPEHHbIX
nporpamMmmon 3anaHui u
He cnocobeH
npoLONXUTL 0byyeHne
WAV NPUCTYNUTL MO
OKOHYaHUn
YHUBepcuTeTa K
npodpeccnoHanbHom
nestenbHocTn 6e3
LOMONHUTENbHbIX
3aHATUR NO
COOTBETCTBYOLWEN
OMCLUNVHE.

6.3 TunoBble KOHTPONbHbIE 3a8aHUS UK UHble MaTepualbl, He0O6XoaMMbie OJ1S1 OLLEHKWN 3HaHUN, YMEHWUH,

HaBbIKOB U (MW1M) onbiTa AeATeNIbHOCTU, XapakTepu3yloLuxX atanbl joopMUpoBaHUA KOMINETEHLUN B npoLiecce

0OCBOeHuUsi o6pa3oBaTeNnbHON NPOrpamMmbl

CemecTp 6

TekyLLUA KOHTPONb
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Mporpamma omcuunnmHbl "OcHOBbI hramydeckoro akcnepumeHTa"; 13.03.01 TennoaHepreTvka 1 TENNOTEXHWKA; CTapwniAi NpenoaasaTenb,
6/c Apcnaros V.M.

1. YcTHbIN onpoc
Tema 1

1. CTpyKTypHasi cxema BbICOKOTEMNEPaTypHOW TennoTexHonorndeckom ycraHoBku (BTY). OcHoBHble anemeHTbl BTY 1
CYLLECTBYIOWME CBA3N MEXOY HUMN.

2. MpoayKThl TENNOTEXHONOMMYECKOrO NpoLecca B Hambonee oblwem cnyyae (Lenesoi 1 NoboyHble MPOLYKThI
TEXHOMNOMMYECKOr0 NPOLLECCA, TEXHONOMMYECKE OTXOAb!, MPOAYKTbl TOMNOYHOro NpoLecca).

3. YcTpoicTtea OONOMHNTENBHOrO TEMNOMCNonb3oBaHns BTY.

4. DneMeHTbl KOHCTPYKTUBHOM CXEMbl TeM0TEXHONOrMYeckoro peaktopa. PasHoBMAHOCTM CBOQOB TEMNOTEXHONOrMYECKMX
pEeaKTopOB.

5. OrHeynopHble MaTepuanbl U U3LENUsi B BbICOKOTEMMNEPATYPHbIX TEMNOTEXHONOrMYEeCKmX ycTaHoBkax. OBMypoBKa.
MoHonnTHble 06MypoBku. OrHeynopHble goyTepoBKU. MapHUccaxHble 06MypPOBKM 1 rapHUCCaXHble 06MypPOBKY C
OrHeyrnopHol HabnBKow

6. Knaccugoukaumsi orHeynopos no XMMUKO-MUHEPANOrMYECKOMY COCTaBY.
7. Knaccugoukaumsi BblcoKoTeMNepaTypHbIX TEMNIOTEXHONOrMYECKUX YCTAHOBOK MO OTPACNEBOM NPUHALNEXHOCTM.

8. Knaccudomkaums BoicokoTeMnepaTypHbIX TEMNNOTEXHONOMMYECKUX YCTAHOBOK MO COOEPXaHMNIO TEXHONOrMYECKUNX
NpoLEeCCoB.

9. Knaccndoukauus BblcoKoTEMMNepaTypHbIX TENNOTEXHONOMMYECKNX YCTAHOBOK MO MPUHLMMNY paboTbl.

10. Knaccndpmkaums BbICOKOTEMNEPATYPHBIX TEMNOTEXHONOMMYECKMX YCTAHOBOK MO UCTOYHUKY TEMNOTHI.

2. NMnucbmeHHas pabora

Tembl 2, 3

1. TennotexHonorus. MNoHsATue.

2. TennotexHonoruyeckuii npouecc. lNoHsaTue.

3. CTyI'IeHb (CTa,EI,I/IFI) TennoTexHnyeckoro npouecca. O,EI,HOCTyI'IeHLIaTbIe, OBYXCTyneH4Yartble, TpexctyneH4arble,
MHOroctyneH4yartble TennoTexHonorn4eckme npouecchol. MonsATMe.

4. TennoTexHonornyeckas cxema npomssonctea. [NoHaTtue. MNpumep: TennotexHonornyeckas cxema Npon3soacTsa Meau.
5. Cxema TennoTexHonormyeckoro npowecca. lNonstue.

6. TennoTexHoNnornyecknii peakTop (annapar, paboyee NPOCTPAHCTBO TEMNOTEXHONOMMYECKOM YyCTAHOBKM). [oHATME.

7. CTpyKTypHas cxema BbICOKOTEMMEPATYPHO TEMNOTEXHONOMMYECKOW yCTaHOBKU. [oHATME.

8. TennotexHonornyeckas ycraHoska. lNoHatue. TennotexHonormyeckas yctaHoBka ¢ 91eMEHTaMN BHELHENO
TENNOMCNoNb30BaHNS (TENTOIHEPrONCNONb30BaHMS).

9. TennotexHonornyeckasi cuctema. lNoHstume.

10. TennoTexHonornyeckuin komnnekc. NoHsaTme.

11. KombuHupoBaHHas cuctema (yctaHoska. [MoHsiTue.
3. YcTHbIN onpoc

Tema 4

1. CTpyKTypa ypaBHeHWi MaTepuanbHblx 6anaHcos.

2. MatepuanbHble 6anaHchbl, Kak BblpaXXeHWe 3aKoHa COXPaHEHNS MacChl B BbICOKOTEMNEPATYPHOM
TEMNOTEXHONOrMY4eCkoM NpoLiecce.

3. PasHoBMOHOCTM MaTepurabHbIX HanaHcoB BbICOKOTEMMNEPATYPHbBIX TEMIOTEXHONOrMYeckux npoueccos (BTM):
MaTtepuanbHblil 6anaHc KOMMNOHEHTOB; MaTeprabHbli HanaHc BEWECTB; MaTepuanbHblli 6anaHc XUMUYECKMX SNIEMEHTOB.
EovHULA N3MEPEHNS BENNYMH, BXOLSWMX B YPaBHEHWS MaTepuanbHbix 6anaHcos.

4. PacyeTnl MatepunanbHbIX 6anaHcoB BblCOKOTEMMNEPATYPHbIX TENI0TEXHONOrM4ecknx npoLeccos.

5. e XapakTepHble NOCTaHOBKWM 3aaa4 MatepualnbHbIX pac4eToB: 1) 3a0aH COCTaB TOJIbKO NCXOOHbIX KOMMOHEHTOB; 2)
3aiaH COCTaB N NCXOOHbIX KOMMNOHEHTOB, N NPOAYKTOB npouecca.

6. MaTeMaTnyeckas qoopMynnpoBKa 3aaadv MatepuanbHOro pacyeTa naeanbHoro npowecca.
7. MateMaTunyeckas oopMynnpoBKa 3aaadn MatepuanbHOro pacyeta HepaBHOBECHOMO npoLecca.

8. MaTtemaTuyeckasi (hopMynMpPOBKa 3a4a4mn MatepranbHOro pacyeta paBHOBECHOMO npouecca. 3ajaya MatepuanbHoro
pacyeTa paBHOBECHbIX MPOLIECCOB.

9. Cocras cyxoro Tonnuea. BnaroconepxaHve tonnnea. PaBHOBECHbI COCTaB MPOAYKTOB FOPEHNS.
10. KoathdpmumeHTbl guccoumanmm auokcmaa yrnepona v BOAAHbIX Napos.

3aver

Bonpochl k 3a4eTy:

1. MoHsATUE uccnenoBaTenbcko paboTol.

2. OcHOBHble 3Tarbl UCCNENOBATENBCKOM PaboThbl.

3. YTo Takoe HabnoneHne, sKCNepPrMEHT.

4. ToHsITMe NNaHMpOoBaHNe SKCNeprUMeHTa, CTaTucTniecko obpaboTky akcnepuMeHTa, MoLeNMpPoBaHust 1 nonobus.
5. 3apgayn TeopeTmHecKkoro uccnenoBaHms

6. MoHsiTe NabopaTopHOro U CTEHAOBOrO SKCNEPUMEHTa.

7. MoHsTMe 06bekTa UCCnenoBaHns, ero CBOMCTBA.

8. Buabl anpropHon nHgopmaumm.

9. MNoHATMe Mooenn 4epHoro ?awmka?.

10. MoHsTMe dhakTopa, NPeLbABNSEMbIE K HUM TPeOOBaHMS.
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Mporpamma omcuunnmHbl "OcHOBbI hramydeckoro akcnepumeHTa"; 13.03.01 TennoaHepreTvka 1 TENNOTEXHWKA; CTapwniAi NpenoaasaTenb,
6/c Apcnaros V.M.

11. Javite onpenenexHve NoOHATNS ?ncnbitaHme?.

12. Ha3oBWTe OCHOBHbIE XapakTepUCTUKKN NpoLecca UCMbITaHUS.

13. MNpuBeouTte knaccugukaumio Bo34eNCTBYOWUX PakTopoB.

14. MNosicHMTE CYWHOCTb MOHATUIA ?TOYHOCTL? 1 ?BOCNPOMU3BOAMMOCTb? PE3yNbTaToOB UCTbITAHWIA.
15. MNoHaTMe MaTtemaTnyeckor Mmogenu.

16. Cnocobbl Nony4YeHUs MaTeMaTuyeckmx Moaenei.

17. TNoHaTe huanyeckon mogenu.

18. MoHsiTHe KpUTEPKS NOJO6HKS.

19. MoHsTMEe nonobus.

20. Knaccugomkaums mogenen.

21. Ha3oBuTe M3BECTHbIE BaM TEOPEMbl MOL0OUS.

22. OCHOBHble HanpasneHns BepudoukaLmm Mogenw.

23. MeTobl CMCTEMHOrO aHanmsa, Ux xapakTepucTuka.

24. lNoHsATUe gucnepcun, cpegHeKkBagpaTuyHOro OTKIOHEHNS.

25. MNoHsATHe nosepuTenbHOro nHTepeana, kputepms CTblogeHTa.

26. MNoHsATUe BLIOOPKN.

27. HopManbHbIin 3aKOH pacnpeaeneHns BennymH.

28. 3aKoHbl pacnpegeneHust Cny4anHblX BEMYMH, reoMeTpuyieckas nHtepnpertaums.
29. Ha30BUTE OCHOBHbIE CTATUCTUYECKME FMMNOTE3bI 1 CMOCOBbI X OLIEHKM.
30. Knaccugoukauust sKCnepuMeHToB.

31. OcHoBHble aTanbl pa3paboTkin NnaHa aKCrnepuMeHTa.

32. Mopsaaok nnaHMpoBaHMs OakTOPHOro akcnepruMeHTa.

33. Matpuua nnanmposaHus MNd3.

34. [pobHbIii (oaKTOPHbIA 9KCNEPUMEHT.

35. Onpepensiowmin KOHTPACT.

36. YposeHb hakTopa.

37. KoompoBaHue ¢oakTopos.

38. HasoBuTe M3BECTHbIE BAM METOObl ONTUMMU3aLIMMW, OXapakTepusymTe ux.
39. MNoHsaTUE onTMU3aunn napameTpoB NCCNenoBaHmUs.

40. OKcTpeManbHbI 9KCNEePUMEHT.

41. MeTopn KpyTOro BOCXOXLEHMUSI.

42. Knaccuyeckuin MeToL.

43. MeTog cuMnnekc nnaHnpoBaHmsS.

Cemectp 7

TekyLUn KOHTPONb

1. YCTHBIN onpoc

Tembl 5, 6

1. [naBWNbHbIA TENTOTEXHONOMMYECKINIA NPOLECC (MOHATME).

2. Mpouecc nepennasa(noHATUE).

3. NMupomeTannypruyeckue nnasunbHble npouecchl. Knaccudmkaums nnaenibHbIX NPOLLECCOB NO pPasHbIM NprU3Hakam.
BoccTaHoBuTenbHble NnasunbHble npouecchl. OKUCANTENbHbIE MNaBuibHbIE MPOLECCHI

4. TexHONOrM4Yeckme OCHOBLI JOMEHHOrO npouecca. Cxema NnaBuIbHOM YCTAHOBKM C BOMEHHON neybto. OTnnyme
MPOLIECCOB B WAXTHO 06XMIrOBOM Neyn U B JOMEHHOM neyn.

5. BoagyxoHarpesaTenb OOMEHHON neyun. KoHCTpyKums.

6. JlomeHHas neyb. KoHCTpykums. O6beM LOMeHHON nedn 1 npodomnb ero paboyero npocTpaHcTea. Y nenoHas
(o6 beMHas) NPON3BOAMTENBHOCTL Neun. KoagodpmumeHT ucnonb3oBaHus noneaHoro obbema (KUMO).

7. TexHonornyeckme OCHOBbl MPON3BOACTBA CTanu.

8. CxeMbl, KOHCTPYKLIMM 3NEMEHTOB U Nnokasatenv paboTbl CTanennaBuibHbIX yCTaHOBOK. MapTeHoBCKMe neyn.
9. [iByxBaHHas ctanennasuibHas neyb.

10. KncnoponHo-koHBEpTEPHAs YCTaHOBKA ANns NpoM3BoAcTBa ctanu. [1pon3soauTenbHOCTL KOHBEPTEPA.

2. NMucbmeHHas paborta

Tema 7

. Obwme NonoxeHms.

. Ctrapgun TennoobmeHa B BbICOKOTEMMNEPATYPHbIX TEMNOTEXHONOrMYECKUX YCTAHOBKAX.

. BnnsiHue Tennotbl xMmyeckux peakumii Ha 6anaHc Tenna.

. MatemaTnueckoe onmMcaHWm NPoLECCOB BHELLHErO TEMNIOMAcCO0bMeHa

. CxeMbl MyghenbHbIX Neyeil.

. TennoobmeH

. BHEWHWA nyuncThI TENNOOOMEH.

. KOHBEKTMBHBI 1 CMELLaHHbI TENNOOOMEH.

. TennoobmeH B cnoe ApobneHbIX 1 N3MENbYEHHBIX MATEPUANIOB.

©CooNOOOTh~wWN =
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10. 3akoH CtedpaHa-bonbumaHa

3. YcTHbIN onpoc

Tembl 8, 9

1. HasHa4eHne, OCHOBHbIE BUAbI M KnaccudukaLuusi NpoLeccoB TEPMOXMMUYECKON nepepaboTky TONMB.
2. Obwas npuHUMNuanbHas cxema npoLeccoB TEPMOXMMNYECKO NepepaboTKm TOMmMB.

3. nl/lpOFGHeTI/I‘-IeCKOG pasnoXxeHune Tonnmse. nOHyKOKCOBaHI/Ie N KOKCOBaHue TBepabiX TONnB. KOHCprKTI/IBHbIe CXEMbl
NPOMbIWNEHHbIX annapaTtoB OnsA I'IOJ'IyKOKCOBa?HI/ISI TBEPOOro TOMNMBA.

4. lMnporeHeTnyeckoe pasnoxeHve Tonnue. bepTnHuposaHue. NonykokcosaHmne. KokcosaHue. MNMpuHunnuanbHblie
TEXHONOrMYECKNEe CXEMbl YCTAHOBOK MOMYYEHUS N TYLEHWS KOKCa. TennoBble CXeMbl yCTAaHOBOK AN MONYyYEHNS KOKCa.

5. TepMuyeckas n TepMoxummyeckas nepepaboTtka HedpTv 1 HedpTeNpPooykToB. Dr3NYeCcKe METOLbI.
6. TepMuyeckas 1 TepMoxummnyeckas nepepabortka HeddTM 1 HedPTeNnpPOLyKTOB. XMMUYECKNE METOLbI.

7. TepMuyeckas 1 TepMoxummnyeckas nepepaboTtka HeddTh 1 HedpTenpodykToB. KOHCTpykuuy Tpy6yaTbix neveil.
Tennosasi cxema LBYXCTyNeH4YaToOro npouecca npsiMoii NeperoHKn HedoTu.

8. TepMuyeckas n TepMoxummyeckas nepepabotka HeddTV 1 HedPTENPOOYKTOB. TEXHONOrMYeckas cxema
[OBYXCTYrNeH4aTon NpsIMOM NeperoHKn HedTu.

9. TepMuyeckas n TepMoxummnyeckas nepepabortka HeddTV 1 HedpTENPOLYKTOB. TENNOBas Cxema ABYXCTYMNeHYaToro
npouecca npsiMo NeperoHkn HedpTun.

10. TepMuyeckas n TepMoxummyeckas nepepabortka HeddTV 1 HedpTENPOOYKTOB. TEPMUYECKUIA KPEKMHT.
TexHonornyeckas cxema TEPMMYECKOro KpekmHra masyTa.

9K3ameH

Bonpochbl K ak3ameny:

. MpyHUKMN BOCNPON3BOAMMOCTU 1 €70 CNeACTBUE.

. ObobLeHHas cxema cnekTPOCKONUYECKOro aKCnepuMeHTa.

. DKCNEepUMEHT U ero Knaccuaukaums.

. OCHOBHblE 3KCNEepUMeHTanbHble METOAbI.

. CTpykTypa akcnepmmeHTa.

. BpeMeHHoe 1 cnekTpanbHoe npeacrasneHme puanyeckoro curHana.
. BpemeHHble aTanbl oM3n4ecKkoro akcnepuMeHTa.

. Kputepun Boibopa H6asnca cnekTpanbHOro NpencTaBneHust.

. AKCUOMBI 1N CTPYKTYpa U3MEPEHUSI.

10. Mopsifok nonyyeHne 1 aHannsa napameTpoB IMHENHOM 3aBUCMOCTY HA OCHOBE BbIOOPKM 3HAYEHMWIA.
11. Kputepun ®uwepa n KoxpeHa.

12. [lnarpamma pacceunBaHus.

13. lMoHATMe 1 cBOMNCTBA KOSIMLIMEHTA KOPPENSLMN.

14. Cnocobbl Npeobpa3oBaHmst HENMHENHbIX 3aBUCUMOCTEN K TMHEAHOMY BUAY.
15. lNoHATME perpeccrMoHHOro aHanunaa.

16. NoHaTne ancnepcnoHHOro aHanmaa.

17. CywHOCTb MeTO4a HaMMEHbLIMX KBaOpaToB.

18. lNoHATME agekBaTHOCTU perpeccum.

19. MoHsiTne wkansl dapbuHa-BatcoHa.

20. MNpuBeouTe kNaccumKaLmio N3MepeHnii o 0bnacTsM N3MepeHuii.
21. HasoBuTE OCHOBHbIE XapakTepUCTUKK NpoLecca U3MepeHuns.

22. [prBeounTe NpMMepbl N3MEPSEMbIX MEXAHNYECKMX BENNYNH.

23. MNpuBeoute NpUHUMNLI AEACTBUS HECKONbKMX C MEXAHMYECKIMX BENNYNH, HAPUCYATE CTPYKTYPHYIO CXEMY (N0
BbIGOPY).

24. MNprBeounTe NpMMepbl N3MEPSEMBIX TEMNOBbLIX BENUNYUH.

25. MpuBeauTte NpUHUMNLI AeAcTBUS Heckonbkmx CU TennoBbiX BENYMH, HAPUCYINTE CTPYKTYPHYIO cXeMy (no Boibopy).
26. OCcOBEHHOCTM CMbITATENBHON TEXHUKMW LS UCCNEeA0BAHUS MPOLECCOB TEMN00OMEHA.

27. OCHOBHble NapaMeTpbl, OUKCUPYEMbIE B MCCNELOBAHUSX MPOLIECCOB TENNOOOMEHA, CPEACTBA NX N3MEPEHNIA.

28. lNoHsATUE cucteMaTMyeckom 1 cny4yamHON NorpeLwHoCTU.

29. MNorpewHoCTb WKanbHbIX NPYBOPOB.

30. Crnocobbl KoMMNeHcaLUmUm CUCTEMATUYECKMX MOTrPELIHOCTEN.

O©oo~NOoOOTh~hWN =

6.4 MeTtoouyeckue matepuansl, onpepensiowlye npouenypbl oLeHNBaHNA 3HaHUNA, YMEHUA, HaBbIKOB U (UNK)
onbiTa pesaTeNIbHOCTU, XapaKTepu3yloLLMX aTanbl hopMUpoBaHUSA KOMMEeTEeHLUNA

B K®Y pelictByeT 6annbHO-pERTUHIOBas CUCTEMA OLEHKW 3HaHUIA obydatowmxcs. CyMMapHo no aucumnnunHe (Moaynio)
MO>XHO Mony4nTb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekyluas paboTa oueHusaetcs B 50 6annos, UTorosas
goopma KoHTponst - B 50 6annos.

Ina 3ayéra:
56 6annos 1 bonee - "3a4TeHo".
55 6annoB 1 MeHee - "He 3a4TeHo".
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Ing sk3ameHa:

86 H6annos v 6onee - "OTANYHO".

71-85 6anno. - "xopoLwo".

56-70 6annos - "ynoBNETBOPUTENBHO".

55 6annos 1 MeHee - "HeynoBNEeTBOPUTESNBHO".

dopma Mpouenypa oueHUBaHUS 3HaAHUN, YMEHUN, HaBbIKOB U (UK) onbiTa Ortan | Konnyectso
KOHTpOnNSs LesTeNbHOCTU, XapaKTepusyoLLMx atanbl opMUpoBaHNSA KOMMNETEeHLUN 6annos
CemecTp 6

TeKkyLLUA KOHTPONb
YCTHbIA onpoc |YCTHbI ONpoc NPOBOAMTCS Ha NpakTUYecKmX 3aHsATusx. Obyyatowumecs

BbICTYNAlOT C AOKaAaMu, COOBILEHNSIMU, NOMONHEHNSIMW, YHaCTBYIOT B 1 15
AncKyccun, 0TBeYatoT Ha Bonpockl npenogasartens. OueHnBaeTcs ypoBeHb
JoMallHel NoAroToBKM Mo Teme, CNoCOOHOCTb CUCTEMHO W NOMMYHO U3naratb 3 15

Mmartepuvan, aHanM3nposaTtb, POPMyNUpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha [OMOMHUTENBHbBIE BONPOCHI.

MucbMeHHas  [OByvatowmecst nonyyatoT 3aaHne Nno 0CBELWEHWIO OnpenenéHHbIX TE0PETUYECKMX
paboTta BOMPOCOB MNM pelleHmnio 3aaay. PaboTa BbiNoNHsIeTCS NMCbMEHHO U coaéTtcs 2 20
npenonasatento. OLeHUBaOTCS BnafeHne matepuanom no teme paboThbl,
aHanuTuyeckne cnocobHoOCTU, BnageHne MetToaamm, yMEHUS N HaBbIKW,
HeobxoAuMble ONs BbINONHEHUS 3a4aHWA.

3aver 3a4éT HaueneH Ha KOMMNEKCHYIO MPOBEPKY OCBOEHMUS OUCLIMNNHDI. 50
Obyuatowmiicst nony4aeT BONPOC (BONpockl) Mnbo 3apaHune (3afaHns) n BpeMmsi Ha
NOAroTOBKY. 3a4€T NPOBOAMTCS B YCTHOMN, MUCbMEHHOW MW KOMMbIOTEPHOWA
dopme. OueHrBaeTcs BNageHWe MatepranoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb NPUMEHSTD HYXXHbIE 3HAHWS, HABLIKU W YMEHUS NpU aHann3e
NPOBNEMHbIX CUTYaLMIA U PELIEHUN NPAKTUYECKMX 3a0aHWIA.

Cemectp 7
TeKyL i KOHTPOb
YCTHbI ONpoC |YCTHbI ONPOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHATUAX. Obyyaromecs

BbICTyNnakOT C ooknanamu, COO6LI.I,6HVI9IMVI, OOMNMONHEeHNnAMN, y4acCTByloT B 1 15
ONCKyCCuhKn, OTBEHAOT HA BOMPOCHI npenonasaresns. OueHnBaeTcs YPOBEHDb
JOoMallHern NoAroTOBKKM Mo TeMe, CNOCOBHOCTb CUCTEMHO W NOMMYHO M3naratb 3 15

maTepvan, aHannm3nposaTb, POpMynMpoBaTb COGCTBeHHYlO no3nunio, oTeevyatb
Ha OOMNONHUTENbHbIE BOMPOCHI.

MucbmeHHas  |OByyatowmecs nonyyatoT 3a4aHne No OCBELEHMIO onpeaenéHHbIX TE0OPETUYECKNX
paboTa BOMPOCOB MW pelweHmnio 3aaa4. PaboTa BeINONHSAETCS NMCbMEHHO U chaétcs 2 20
npenoaasartento. OUeHNBalOTCA BNafeHne MaTepranom no reme pabothl,
aHanuTM4Yeckne cnocobHOCTW, BNaaeHne MeTogam, yMEHUS 1 HaBbIKU,
HeobXxoauMble O4N151 BbINOHEHWS! 3aAaHUIA.

dk3ameH 9Kk3aMeH HaueneH Ha KOMMNEKCHYH NPOBEPKY OCBOEHWS AUCUMMNINHBI. OK3aMeH 50
MPOBOAWTCS B YCTHOM NN NCbMEHHOM dhopme no GuneTtam, B KOTOPbIX
coaepxarcsi Bonpochl (3anaHns) no scem temam kypca. Obyyatowemycs naércs
BpeMsi Ha noarotosky. OLeHVBaeTCcs BNafeHue Matepunanom, ero CUCTEMHOe
OCBOEHUE, CMOCOBHOCTb NPUMEHSITb HYXXHbIE 3HAHWSI, HABBIKW 1 YMEHUS Npu
aHanuae NpobnemMHbIX CUTyaunin U peleHn NPakTUYecKnx 3aaaHunii.

7. MepeyeHb OCHOBHOW U AOMNOMHUTENbHON YUe6HON NuTEpaTypbl, HEO6XOAUMON A/l OCBOEHUS OUCLIMIIIVHBI
(mooynsi)

7.1 OcHoBHas nuTeparypa:

1. OCHOBbI MHXEHEPHOrO aKcnepuMeHTa: YuebHoe nocobue / NlykbsiHos C.U., MaHos A.H., Bacunbes A.E. - M.:UL| PUOP,

HUL MHDPA-M, 2019. - 99 c.: - (Bbicwee obpasosaHuve: bakanaepuar) - Pexum goctyna:
http://znanium.com/catalog/product/1020699

2. lMnaHupoBaHre 1 opraHM3aLns aKCNepUMeHTa [SNeKTPOHHbIN pecypc] : npakTkym / HoBocwmb. roc. arpap. yH-T.
Buonoro-texHonor. goak; coct. U.A. leHuskunHa. - HoBocumbupck, 2012. - 60 c. - Pexwym gocTyna:
http://znanium.com/catalog.php?bookinfo=516007

3. OcHoBbl M3MepeHuid. [atynku 1 anekTpoHHbIe nprbopbl: YyebHoe nocobue / KnaacceH K.B., Boporos E.B., IlapuH
AJl., - 4-e n3gn. - JonronpyaHbii:iHTennekT, 2012. - 352 ¢.: 70x100 1/16 ISBN 978-5-91559-125-6 - Pexwum goctyna:
http://znanium.com/catalog/product/413191

7.2. [lononHuTenbHas nuTepartypa:
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1. MnaHupoBaHWe Hay4yHOro akcnepumeHTa: YuebHuk/B.A.BonocyxuH, A.N.TuweHko, 2-e nsga. - M.: Ll PUOP, HAL,
NH®DPA-M, 2016. - 176 c.: 60x88 1/16. - (Bbicwee obpazoBaHue: Maructpatypa) (Obnoxka) ISBN 978-5-369-01229-1 -
Pexum poctyna: http://znanium.com/bookread2.php?book=516516&spec=

2. Metogpbl TEOpUU NNAHNPOBaHUS 3KCMEPUMEHTA B pelleHnn TexHndeckunx 3anad: MoHorpadums / Hemonypos B.T.,
Xwurna B.B., lluteuHosa 3.B. - M.:HUL, MH®PA-M, 2018. - 110 c.: 60x90 1/16. - (HayyHas mbicnb) ISBN
978-5-16-106957-8 (online) - Pexum goctyna: http://znanium.com/catalog/product/982205

3. MeTtononorus skcnepumeHTa: yyued. nocobue / 3.A. CocHuH, B.H. MoiiaHep. - 2-e nag., ucnp. - M.: UH®PA-M, 2019. -
162 c. + [on. Mmatepuanbl [OnekTpoHHbI pecypc; Pexum noctyna http:/new.znanium.com]. - (Beicwee obpasoBaHue:
Maructparypa). ? www.dx.doi.org/10.12737/textbook_5cd94a046c40a2.88885026. - Pexum goctyna:
http://znanium.com/catalog/product/978087

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONA
OCBOEHUSI OUCLIMMIUHDbI (MOOYNA)

SBC ZNANIUM.COM (HNU MH®PA-M) - http://znanium.com/

ObC Mapatenbctia "JlaHb" - http://e.lanbook.com/

OBC ?KoHcynbTaHT cTygeHTa? - http://www.studentlibrary.ru

OnekTpPOoHHbI kaTanor KDY - https://kpfu.ru/chelny/study/library/elektronnyj-katalog

9. MeTtoauyeckmne ykasaHus ons 06y4aroLLLMXcsi MO0 OCBOEHUIO ANCLUMANHBI (MOAYyNs)
Bup, pa6or MeTtopuyeckne pekomeHpauum

nekuuu B xo[e NeKLMOHHbIX 3aHSATWIA BECTU KOHCMEKTUPOBaHUE y4ebHOro Mateprana npenoaaBaeMbiM
npenoaasateneM. Obpawartb BHUMaHWe Ha kaTeropun, oopMynmnpoBKY, packpblBatoLme
cogepxxaHue Tex Unm NHbIX SBAEHU U NPOLIeCCOoB, Hay4Hble BbIBOAbI U NpakTU4eckue
pekoMeHaaumnn. B koHLe cemecTpa y cTyeHTa JONXeH OblTb KOHCNEKT Nekunii Ha Bce
NPONLEHHbIE TEMbI.

nabopaTtopHble | JlabopaTopHble paboTbl MPOBOASTCS B CReUMani3vpoBaHHbIX ayanTopusix, Frae HaxoaaTcs

paboTbl nabopaTtopHble yCTaHOBKW. B nepBoii NonoBmnHe napbl CTYAEHTbI NOCNE U3Y4YeHNS METOANYECKOrO
nocobus no nposeeHnio NabopaTopHbIX PaboT NPOM3BOASAT SKCMEPUMEHTbI Ha YCTaHOBKaX 1
COCTaBNSAT NPOTOKON n3MepeHuid. [lanee cTyaeHTbl OOPMASIOT OTHET NPOBEAEHMNS
nabopaTopHoi paboTbl B COCTAB KOTOPOro BXOAUT: TEOPeTMYecKasl 4acTb, 3KCNepuMeHTanbHas
4acTb, pac4yeTHada 4aCTb 1 BblBOL. lNocne BbinonHeHUs OaHHbIX OencTBUin CTydeHT 3aluuaet
LaHHyto pabory.

camocTosiTenbHas | HaumHasi noAaroToBky K 3aHSTMIO, HEOOX0AMMO, NPEXAe BCEro, ykasatb CTyLeHTaM CTpaHuLbl B
paboTa KOHCMeKTe nekuuii, pasgenbl y4ebHNKOB 1 y4ebHbIX ocobuii, 4ToObl OHX Nony4mnm oblwee
npeacTaBneHne 0 MECTE 1 3HAYEHWUN TEMbI B 3y4aeMOM Kypce. 3atem cneayet pekoMeHaoBaTb
1M nopaboTaTtb ¢ LOMONHUTENBHOM NUTEPATYPON, CAENaTh 3anucy No PEKOMEeHLOBaHHbIM

NCTOYHUKAM.

yCTHbII7I onpoc MoarotoBka K onpocy nposognTCsA B Xoae CaMOCTOATENbHON pa60Tb| CTyOEHTOB M BK/OYaET B
cebs NoBTOPEHWEe NPONAEHHOro MaTepmana no Bonpocam npeacTosilero onpoca.

MomMnMO OCHOBHOTIO Matepuana CTyaeHT O0J1XKeH N3y4nTb OOMONHUTENbHYIO peKOMeHO0BaHHYIO
nuTeparypy 1 MHgopMauuio no TeMe, B TOM YMCNE C NCNONb3oBaHMeM IHTepHeT-pecypcos. B
CpenHeM, NoAroToBKa K YCTHOMY OMpPOCy MO OHOMY CEMUHAPCKOMY 3aHSATUIO 3aHUMaeT oT 2 A0 3
4acoB B 3aBMCUMOCTM OT CNOXHOCTU TEeMbl U1 0COOEHHOCTEN opraHu3auunm CTyoeHToM cBoen
CaMOCTOSITENbHOM paboThl.

OI'IpOC npeanonaraet yCTHbII7I OTBEeT CTyAeHTa Ha OAuH OCHOBHOW 1 HECKONBLKO AOMNONHUTENbHbIX
BOMpocoB npenonasatens. OTBeT CTyAeHTa LONXEH NPeacTaBnaTb coboi pa3BépHyToe,
CB43aHHOe, Nornyeckun BbiICTpoOeHHoe coo6meHme. |_|pVI BbICTaBNEHUX OLEHKN npenoaasartesb
y4uTbiBaeT NpaBuUIbHOCTb OTBETa MNoO CodepXaHwuto, ero nocnenoBaTefibHOCTb,
CaMOCTOATENbHOCTb Cy)l(ﬂ,eHI/IVI 1 BblBOOOB, YMEHME CBA3bIBATb TeopeTnveckme nonoxeHms c
NPakTUKOM, B TOM yncne 1 ¢ Byayuweli npodoeccMoHanbHon AesTENbHOCTLIO.

nuceMeHHast | CyTb NUCbMeHHOI paboTbl COCTOUT B TOM, YTO, CTYAEHT LOMKEH HA 3a[aHHYI0 TEMATUKY B

pabota MMCbMEHHOW (HOPME M3NOXUTb KPaTKoe CoOAepXaHue Mateprana AaHHblii npenofasaTenem Bo
BPEMS NEKLIMOHHBIX 3aHATMIA. PaboTta gonxHa 6biTb KOHCTPYKTUBHA, NTOrMYHA U OXBATWUTb BCHO
TEMaTyKy BblOaHHbLIM NPEnoLaBaTeNeM CTYAEHTY Ha NMUCbMEHHYO paboTy.

PerncrtpaumoHHbin Homep 10290298619
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Bup pabot MeTtoaunyeckue peKkomeHaauum

3ayet MNMocne nocneaHux NeKUUs B3sTb y NpenonasaTens nepeYeHb BOMPOCOB K 3a4€Ty U NOLroTOBMTCS
Haanexawum obpasom. Ecnv B nepeyHe Bonpocos GyayT BONPOCHI, KOTOPbIE HE U3y4anu, TO
HY>XXHO 0BpaTuTcs K npenogaeartento 3apaHee. Ecnv B nepeyHe Bonpocos ByayT HE NOHSATHbIE
BOMPOCEHI, TO MONPOCUTL NPEenoaBaTens pasbsCHUTb AaHHbIE BOMPOCH! BO BPEMS KOHCYNbTaLMK

9K3aMeH Mocne nocnemHux nekuuin B3sTb y Npenoasatensi nepeyeHb BOMPOCOB K 9K3aMeHy 1
MoAroToBUTCS Hadnexauwum obpasom. Ecnv B nepeyHe Bonpocos ByayT BONPOCHI, KOTOPbIE HE
n3yyanu, To Hy>XHo obpatutcs kK npernogasatento 3apaHee. Ecnu B nepeyHe Bonpocos bynyT He
MOHSITHbIE BOMPOCHI, TO MOMNPOCUTb NPenoaasaTens pa3bsiCHUTL AaHHbIE BONPOCHI BO BPEMS]
KOHCYNbTaLmm

10. MNepeyeHb MHPOPMALMOHHBIX TEXHOIONMIA, UCMO/Ib3YEeMbIX NMPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst U UHCOOpPMaLMOHHbIX
CNpaBOYHbIX CUCTEM (MPU HEO06X0AMMOCTH)

OcBoeHvie ancumnavHbl "OCHOBbI (ON3MYECKOro aKCrepuMeHTa" npeanonaraeT UCnonb3oBaHne Cneayowero
MporpaMMHOro obecrnedeHnst u MHOPMALIMOHHO-CMPABOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows Professional 7 Russian

MakeT odoucHoro nporpammHoro obecnedveHusi Microsoft Office 2010 Professional Plus Russian
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader Xl

YyebHo-MeToamYeckas nurepatypa Lns LaHHOW OUCLMNAUHBI IMEETCS B HANUYMU B 3NIEKTPOHHO-OMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn K KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" conepxut nponsseneHns
KPYMHEWLWNX POCCUACKNX Y4EHBIX, PYKOBOAUTENER rOCyAapCTBEHHbIX OPraHoB, NpenoaasaTeneil Beaylmx By30B CTPaHbl,
BbICOKOKBANM(PMLMPOBAHHbIX CNELManMcToB B pasnnyHbix cgpepax busHeca. DoHn 6nbnmotekn cpopMUpoBaH C y4eToM
BCEX M3MEHeHU 0bpasoBaTe/bHbIX CTaHOAPTOB U BKOYAET y4ebHMKN, y4ebHble nocobus, y4ebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AMccepTaumnm, SHLMKIONELNMN, COBaPW U CNPaBOYHNKN,
3aKOHOAATENbHO-HOPMATMBHbIE AOKYMEHTbI, CleunanbHbie Nepuoanyeckme N3gaHns u N3aHus, Bbinyckaemble
usnatenbcTeamu By3oB. B HacToswee Bpemst 35C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUSM dhenepanbHbiX
rocynapcTBeHHbIX 0b6pasoBaTenbHbIX CTaHAapToB Bbicwero obpasoeaHus (PFOC BO) HOBOro NokoneHus.

YyebHo-MeToanYeckas nutepatypa oast JaHHOW AUCUMMANHBI UIMEETCS B HANMYMK B 3NIEKTPOHHO-6MBNIMOTEUHO cucTeme
NapatenbcTBa "/laHb" , HOCTYN K KOTOPOW NpenocTasneH obyyatowwmmesi. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9MEeKTPOHHbIE BEPCUM KHUM n3patenbcTea "flaHb" 1 Opyrux Beoywmx n3natenbcTs yuebHon nutepatypbl, a Takxe
9NEKTPOHHbIE BEPCUU NEPUOLNYECKUX NU3AAHWUIA MO ECTECTBEHHBIM, TEXHNUYECKMM 1 T'yMaHUTapHbIM Haykam. 9bC
NapatenbcTea "/laHb" obecneynBaeT LOCTYN K HAYYHOR, y4eBHOM nnTepaTtype 1 Hay4HbIM NEPUOLNYECKM N3AAHUSM MO
MaKCuManbHOMY KONMYeCTBY NMPOMOUIbHbIX HAanpaBneHuii ¢ cobntoaeHNeM BCEX aBTOPCKUX Y CMEXHbIX Mpas.

Y4yebHo-MeToanyeckas nutepatypa ons GaHHOW ONCLUMMNINHBI UIMEETCS B HANMYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", BOCTYN K KOTOPOW npenocTasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblit
pecypc "KoHCynbTaHT CTyneHTa" SBNSETCS 3NeKTPOoHHON BubnunoTteyHoi cuctemoit (36C), npepocTasnstoweli 4ocTyn
yepes ceTb VIHTEpHET K y4ebHo nntepaType 1 OONOAHWUTENbHBIM MaTepnanam, NpPUodpPeTeEHHbIM Ha OCHOBaHWUMW NPSIMbIX
[loroBopoB ¢ npaBoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHNSM doeaepasnbHbIX FOCYAapPCTBEHHbIX
o0bpasoBaTenbHbIX CTaHAAPTOB BbicWero 06pa3oBaHUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
4acTn POPMMPOBAHNSA (DOHAOB OCHOBHOW M LOMONHUTENBHOW NNTEPATYPbI.

11. OnucaHue maTepuanbHO-TEXHUYeCcKon 6a3bl, HEOOGXOAUMOW ANs OCYLLECTB/IEHUS 0Opa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

OcBoenne gucuunnnnHbl "OCHOBbLI (OM3MYECKOro sKkCnepuMeHTa" npeanonaraet MCNONb30BaHWeE Cneayowero
MaTepranbHO-TEXHUYECKOro 06ecneyeHus:

BAE
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MynbTMeouiitHas ayautopusi, BMECTUMOCTbIO Bonee 60 Yenosek. MynbTMeauiiHas ayantopus COCTOUT 13
WHTErPUPOBaHHbIX MHXEHEPHbIX CUCTEM C €OMHOW CUCTEMOW YNPaBAEHUs, OCHALLEHHas COBPEMEHHbLIMU CPELACTBAMM
BOCMPOW3BEAEHNS 1 BU3yanm3auum noboi Buaeo u ayano nHpopMaLmm, NonyyeHnst U nepenadm anekTpoHHbIX
[OKyMEHTOB. TrvnoBas KoMnaekTaums MynbTUMENAHON ayaAUTOPMU COCTOUT M3: MybTUMEOUAHOMO NPOEKTopa,
ABTOMATU3MPOBAHHOMO NMPOEKLMOHHOMO 9KpaHa, aKyCTUYECKOW CUCTEMbI, @ TakXe MHTEPaKTUBHOM TPUOYHbI
npenonasaTens, BKAoYaWen Ta4-CKpH MOHUTOP C AMaroHanbio He MeHee 22 Ai0MOB, NEePCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU XapakTepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdepeHL-MNKpOdOoH,
6ecnpoBOAHON MUKPOGIOH, Bnok ynpasneHns obopynoBaHneM, nHTepdoeiicol noakntoveHus: USB,audio, HDMI.
NHTepakTmBHas TpmbyHa npenonasaTens sSBNSAeTCS KNOYEBLIM 3NIEMEHTOM yNpaBneHNs, 06 beANHSIOWMUM BCE YCTPOMCTBA
B €LIMHYIO CUCTEMY, U CNY>XUT NONHOLEHHbIM paboynM MecToM npenonasatens. Mpenonaeatens UMeeT BO3MOXHOCTb
NIErko ynpaensiTb BCEW CUCTEMOW, HE OTX0AS OT TPUOYHbI, 4TO MO3BONSET NPOBOAUTL NEKLIMU, NPAKTUYECKNE 3aHSATNS,
npe3eHTauum, BebrHapbl, KOHPEPEHLMN 1 Apyrve BUAbl ayAUTOPHO Harpyskim obydatolmxcs B yAo6HOR 1 [OCTYMHOM
LNsl HUX (OOPME C MPUMEHEHUEM COBPEMEHHbIX MHTEPAKTUBHBIX CPEACTB 00Y4YEHMs, B TOM YAC/E C UCNONb30BAHNEM B
npoLiecce 0byyeHns BCEX KOPMOPaTMBHbIX pecypcoB. MynbTuMeonitHas ayiMTopus TakXe OCHaLLeHa WMPOKOMONOCHbIM
JLOCTYMNOM B CETb UHTEPHET. KOoMNbloTepHOE 060pyi0BAHMEM UMEET COOTBETCTBYIOWEE NULIEH3MOHHOE NPOrPaMMHOE
obecneyeHue.

KomnbloTepHbIi knace, npeactaensiowmii coboli paboyee MecTo npenonasatens u He meHee 15 paboymx mect
CTYLEHTOB, BK/HOYAIOWMX KOMNBIOTEPHbIA CTON, CTYN, MEPCOHAbHbIV KOMMbIOTEP, IMLEH3NOHHOE MPOrpamMMHOE
obecneyeHune. Kaxablii KOMNbOTEP UMEET WNPOKOMONOCHLI OOCTYN B ceTb VIHTepHeT. Bce KoMMbloTepbl NOOKIOYEHbI K
KoprnopaTtuneHOW KomnbioTepHon cetn KDY n HaxogaTcs B €4MHOM LOMEHE.

CneumnannsmpoBaHHas naboparopus ocHalleHa 06opynoBaHMeM, He0OX0AMMbIM N5 NPOBeAeHUs nabopaTtopHbix paborT,
NPaKTUYECKMX 3aHSATUIA 1 CaMOCTOSTENbHOM paboThbl N0 OTAENbHBIM AUCLUMIMHAM, a TakXe NPakTUK 1
Hay4Ho-nccneposatensckol pabotel obyyalowwmxcs. Jlabopatopus paccyMTaHa Ha 0OHOBPEMEHHYIO paboTy
oby4alowmxcs akagemMmyeckoin rpynnel 1Mbo noarpynnbl. 3aHATUS NPOBOASTCS NOL, PYKOBOACTBOM COTPYAHMKA
YHUBEpCUTETA, KOHTPONMPYIOLLErO BbINOSHEHME BMAOB y4ebHOM paboThl 1 cobnofeHne npasun TexHUkM 6e3onacHocTy.
KayecTBeHHbI 1 KONMYECTBEHHbIN cocTaB 060pYL0BAHUS 1 PACXOAHBIX MATEPUAIOB ONPeLensieTcs CneLnguKon
0bpa3zoBaTenbHbIX MPOrpPamMm.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobxo0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHsaTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHve TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOMO KOHTEHTA LIS €r0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3nnYHbIX NoNb30BaTenei;

- CO30aHNe KOHTEHTAa, KOTOprIZ MOXHO NpencTaBuTb B pa3/inyHbIX BUOAX 6e3 noTtepun oaHHbIX WK CTPYKTYpPbI,
npenycmMoTpeTb BO3SMOXHOCTb MaCLIJTa6I/IpOBaHI/IH TeKCcTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4yectea, NpenycMoTpeTb
OOCTYNMHOCTb ynpaBneHns KOHTEHTOM C KnaBuaTtypbl;

- CO3[4aHve BO3MOXHOCTEW AJis 06y4atomMxcsl BOCMIPUHUMATL OLHY W Ty XXE MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMI CyXa NOMyYani MHGOPMALIMIO BU3YaribHO, C HAPYIUEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CpencTs, obecrneynBatomx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, CDOPMUNPYEMBIX
OVUCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YMCNE BUPTYanbHbIX NabopaTopuin U CUMYNSLUOHHBIX
TEXHONMOIMIA;

- MPUMEHEHVE ONCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N Nepeaayn MHGopMaLum, OpraHn3auun pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboTbl 0By4arolwerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVIMOAENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4Y€eHUs!, NPOBELEHUS CEMUHAPOB, BBICTYM/IEHUS C AOKNALAMU U 3aALNTbI BEINOSHEHHBIX paboT,
NPOBeAEHNS TPEHUHIOB, OPraHN3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHre AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHmM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOMIXNTENIbHOCTU caa4m oby4atowmMcst UHBANNOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSIMI
3[00p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX COAYN:

- NPOOONXUTENNbHOCTU COoa4n 3a4yéTta nnn aK3ameHa, nposoaovnMoOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENIbHOCTN MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu IrOC BO u y4ebHbiM nnaHom no HanpasneHuo 13.03.01
"TennoaHepreTvka n TennoTexHnka" n npodonnio NoaroToeky MpoMmblwneHHas TennosHepreTuka .
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