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PabGouass mporpamma coctaBieHa B cOOTBeTcTBUM ¢ [lopsakoMm opranuszanuu u
OCYULIECTBJIEHUSI 00pa30BaTEIbHOM AEATENBHOCTH 110 00pa30BaTEIbHBIM ITPpOrpaMMaM
BBICIIIETO 00pa30BaHUs — MPOrpaMMaM MOATOTOBKY HAYYHO-TIEIarOTMYECKUX KaJpoB
B acnupaHType (aIbIOHKTYpE), YTBEpXKACHHbIM MpUKa3oM MwuHHUCTEpCTBa
oOpazoBanust u Hayku Poccum ot 19.11.2013 r. Ne 1259; ¢  ®denepaibHbIM
rocyJapCTBEHHbIM O0Opa30BaTEIbHBIM CTAaHAAPTOM BBICIIETO OOpa30BaHUA TIO
HarpasiaeHuto noarotoBku 03.06.01 ®dusuka m actpoHOMUs (YPOBEHb MOArOTOBKH
KaJpoB BbICHICH KBanu(UKAIMU), YTBEPKIECHHBIM TpUKa3oM MuHHCTEpCTBA

oOpazoBanust u Hayku Poccuiickoit ®eneparuu ot 30 urons 2014 1. Ne 867.

Pa3paboTunk paboyeil mporpaMMbl THUCIMILIAHBI

OUO Y4eHnasi crenenb, 3BaHue, 10JKHOCTH KonrakTHass uHpopmanus
(cay:xxednbieE-mail u Tenedon)
Kpsuios I1.H. JOKT. (pU3.-MAT. HAYK, IOLHEHT 8(3412)_916133

IKcnepmusza paboueil npozpammol
(OI_[CHKa Ka4eCTBa COACPIKAHNA TPOrpaMMBbl U IIPUMCHICMBIX MEAATOT'MICCKUX TeXHOHOFHﬁ)
HaumenoBanue kadgenpsl Ne nporokoaa, nara 3as. kadeapoii

®u3MKU TBEPAOIro Tejia Ne 5 o1 12.01.2016

Buvinucka u3 pewenus
«YTBEpAUTh MPOTpaMMy JUCUUIIMHBI «IIpHGOPHI M METOABI IKCHEPUMEHTAIBHON (GU3MKHY», peaan3yeMoil B paMKax
nporpaMMm acnupaHTypbl. [IporpamMma COOTBETCTBYET COJAEPKaHUIO IMOATOTOBKH, NMPUMEHSEMbIE I€1arorniecKue
TEXHOJIOTHH COOTBETCTBYIOT TpeOOBaHUSAM 00pa30BaTENbHOIO CTaHAApTa MOJTOTOBKM AaCIUPAHTOB IO JaHHOMY
HanpasJyieHuto». [Iporpamma nepenana ajis paccmorpenuss Ha MK uHcTutyTay.
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COJIEPKAHUE

[enp 1 387241 OCBOEHUS JUCLUUIIIMHBI

[lepeuens mIaHUPYEMBIX PE3yIbTaTOB 00yUEHHUS MO AUCHUILTUHE (MOIYJIIO),
COOTHECEHHBIX C TUIAHUPYEMBIMH PE3yJIbTaTaMU OCBOEHHUS 00pa30BaTEIbHON
IPOrpaMMBbl

VYkazaHue MecTa JUCIUIUIMHBI B CTPYKTYpe 00pa3oBaTesibHON MPOrpaMMbl
O0beM [UCUUIUIMHBI B 3a4ETHBIX EIMHMIIAX C YKa3aHHEM KOJIMYEeCTBa
aKaJeMUYECKHUX MM ACTPOHOMUYECKHUX YaCOB, BBIICJIEHHBIX HA KOHTAKTHYIO
paboTty obOywaromuxcsi ¢ mpenojaBateneM (10 BUIaM YYEOHBIX 3aHSATHH) U
Ha CAMOCTOSTEIbHYIO paboTy 00yJaromuxcs

CopnepkaHue NUCUUIUIMHBI, CTPYKTYPUPOBAHHOE IO TeMaM (paszienaM) ¢
yKa3aHUEM OTBEACHHOTO Ha HHUX KOJMYECTBA YacOB M BHUJOB YyueOHBIX
3aHATUN

[lepeyeHb y4yeOHO-METOAMYECKOTO OOECIEeUEHUs MJisi CaMOCTOSITENbHOU
paboTHI CTYIEHTOB

@DOH]T OLIEHOYHBIX CPEACTB AJI MPOBEACHUS IPOMEKYTOUYHOM aTTeCTALMH 110
JTUCHUTIINHE

[lepeyeHb  OCHOBHOW W  JIONOJHUTEIBLHOW  Y4eOHOW  JUTEpaTypshl,
HEO0OXOAMMOM JIJIs1 OCBOCHHUSI TUCHUTLTAHBI

[lepeuenb pecypcoB  HMH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHON  CETU
«HTepHeT», HEOOXOUMBIX /ISl OCBOCHUS TUCHUILITUHBI

MeTtoauueckue yka3aHus 1js1 00y4aronIiuxcs Mo OCBOCHHIO TUCIUTUIMHBI

OoOpazoBatenbHble TexHOJOTHH. [lepeueHs MHOOPMALIMOHHBIX TEXHOJIOTHH,
UCIIONIB3YEMBIX TPU OCYIIECTBICHHUH 00pa30BaTEIbHOIO IpoIecca IIo
JUCHUIUIMHE (MOJYJII0), BKIIIOYasl EpeYeHb MPOrPaMMHOTO OOeCTeueHus: u
UH(GOPMAIIMOHHBIX CIIPABOYHBIX CUCTEM

Onucanue  MaTepUalbHO-TEXHUYECKOM  0a3bl,  HEOOXOAMMOH IS

OCYIIECTBIICHUSI 00Pa30BATEIHLHOTO MPOIIecca MO TUCITUTLINHE

Oco0eHHOCTH OpraHu3aluyd 00pPa30BATEIBLHOTO MpOIecca MO JUCHHUTIIHHE
(MOmymr0) NS WHBAIMIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3JI0POBbSI

HpI/IJIO}KCHI/IC. cDOH,Z[ OLICHOYHBIX CpEAacTB. Crumcok BOIIPOCOB
AAJ MIPOBECACHUS OLICHKH 3HAHUU aCIIMpaHTa
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1. eanb 1 3a1a4U OCBOCHHA JUCHUILIMHBI

HeHBIO OCBOCHMA NUCHUIUIMHBI ABJISICTCA I110KA3aTb MCTOJAbI H3MCPCHUA

OCHOBHBIX (1)I/IBI/I‘ICCKI/IX BCJIMYMH, OCHOBBI MCTPOJIOrMHM, MCETOABLI aHaIn3a
(1)I/I?>I/I‘{CCKI/IX HBMCpCHI’Iﬁ, MOJCIUPOBAHUC (1)I/ISI/I‘ICCKI/IX MpouecCCoOB, aBTOMATU3alusA
9KCIICPUMCHTA.

3amada Kypca

JlaTb MOJHOE MpencTaBiIeHHE O MpoOJeMax M JOCTHKEHHUSIX COBPEMEHHOM
HKCIEPUMEHTAIbHON (U3MKHM, METOABl M3MEPEHHUS OCHOBHBIX (PU3NYECKUX
BEJIMYMH, OCHOBBI METPOJIOTHH, METOAbl aHalu3a (U3MUECKUX HN3MEPEeHHI,
MOJIeJIMpPOBaHUE (PU3NUECKUX MPOIIECCOB, aBTOMATU3ALNS IKCIIEPUMEHTa, a TaKKe
paccka3aTrh O TEHJACHIMSX AATbHEHIIEro pa3BUTHS SKCIIEPUMEHTATBHON (DU3HUKH.

Taxxe 3amaueil sBngeTcs u3ydeHHE (UBMUECKUX SIBICHUH, IPOIIECCOB,
3aKOHOB.

2. Ilepeyenb MJIAHMPYEMBIX Pe3yJbTATOB 00y4eHNs M0 UCIUILIHHE,
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOEHUS
o0pa3zoBaTeILHOM NMPOrPaMMBbI

[TraHupyeMble pe3ynbTaThl OOYUYCHHSI 110 TUCIUIUITHHE — 3TO 3HAHUS, YMCHHS,
HAaBBIKM WJIM ONBIT JEATEIBHOCTH. B  pe3ynbrare OCBOSHUS JTUCITUTUIAHBI
0OyJaroIIUiiCs JOIKEH:

B pe3ynbraTe 0CBOEHUS AUCHUTUIHHBI O0yUYaIOLIUIICS TOKEH:
3HATh:

- (pu3MUecKre MPUHITHUIIBI, TIOJI0KEHHBIE B OCHOBY METOIOB UCCIICIOBAHUS U
PabOThl U3MEPUTEIBHBIX TPHOOPOB

- OCHOBHBIC MCTOAbI I/IBMCpCHI/Iﬁ TCHJIO(bI/IBI/I‘{CCKI/IX napamMeETpoOB BCUICCTB,
N3YUYCHUA TOBEPXHOCTHU TBCPABIX TCII

-XapaKTCPUCTHUKH U ITPHUHIIUII I[CﬁCTBI’I)I N3MEPUTCIIbHBIX YCTAHOBOK

-METO/IbI aHAJIN3a B 00Pa0OTKU IKCTIEPUMEHTAIILHBIX JJAHHBIX.

YMCTh!



- IOJBb30BATbHCA 06HII/IprIM CIIPpaBOYHBIM MAaTCPUAJIOM 110 MECTOdaM, an/I6opaM n

JaTdruKaM IJId I/IBMCpCHI/Iﬁ TCHJ’IO(bI/IBI/I‘ICCKI/IX napamMeTpoB, MUKPOCKOIIMYCCKOI'O U

CIICKTPOCKOIIMYECKOI'0 aHaJin3a CoOCTaBa U CBOMCTB IMOBCPXHOCTHU HAHOMATCPHUAIIOB,

AJI UCIIOJIBb30BaHUA MX B KOHKPETHBIX OKCIICPUMCEHTAJIbHBIX YCIIOBUAX,

-IINIAHUPOBATb I/IBMCpI/ITCHBHHﬁ OKCIICPUMCHT Tak, YTOOBI TOYHOCTH I/IBMCpCHI/Iﬁ
COOTBETCTBOBAJIA MOCTABJICHHOU e

- YUUTBEIBATb BO3MOKHOCTb CUCTCMATHYCCKUX OImMOOK U IIPUHUMATh MECPEI K UX

YCTPaHEHUIO

-aHAJIM3UPOBATh PE3YJIbTAThI I/ISMCpCHI/Iﬁ 1 ACJ1aThb IIPAaBHUIJIbHBIC BBIBOJLI.

dopMupyeMble KOMIIETEHIIMH (C y4€TOM CTaHAApTOB):

Mudp
KOMIIETEHIMHU

Kommerenms

I1K-1

CrmocoOHOCTh K CaMOCTOSATEIHbHOMY  MPOBEACHHIO
HAyYHO-MCCJIEIOBATEILCKOH PabOThl M TOJTYYCHHIO
HAyYHBIX pE3yNIbTaTOB, yIIOBJIETBOPSIOIINX
YCTaHOBJICHHBIM  TpPeOOBaHUSM K  COJICpPIKAHHUIO
JUCCepTalii Ha COMCKAaHUE YYEHOM CTeNeHM KaHAuaara
Hayk 1o mnpodumo 01.04.01 TlpubGopsl u MeTOHBI
HKCMEPUMEHTAIbHON (DU3UKHU

[1K-2

['OTOBHOCTh K MOPENOAABATENBCKOM JEATEIBHOCTH IO
OCHOBHBIM 00pa30BaTEIbHBIM  MPOTPAMMaM BBICIIETO
00pa3oBaHUsI

OIIK-1

CriocoOHOCTh €CaMOCTOSITEIBHO OCYLIECTBIIATH HAYYHO-
UCCIIE0BATEIBCKYIO JIEATEIBHOCTh B COOTBETCTBYIOLIEH
npo(ecCHOHANBHOM ~ 00JIacTU € UCHOJIB30BAaHUEM
COBPEMEHHBIX METOZ0B VCCIIEIOBAHUS "
UH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUI

3. Yka3zaHnue MecTa IMCHUILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM

MPOrpamMMbl

JAucuuniauHa BXOIUT B BapuaTuBHYI0 yacTh OIl aciupaHTyphl.




JucuunnuHa azapecoBaHa acnupantaMm HanpasiieHus 03.06.01 ®usuka u
acTpoHOMHMSs, HampaBlieHHOCTh TmoAroToBku 01.04.01 TlpuGopsl U  MeETOMbI
AKCTIEPUMEHTAIBLHON (PU3UKHU

Ycnemnoe 0CBOCHUE AUCLUILIMHBI IT03BOJISIET IEPEUTH K CAMOCTOSATENILHON HAYYHOU
NEATEIIBHOCTH 0] KypaTOPCTBOM Hay4YHOTO PYKOBOJUTENS aCIIUPAHTA.

IIporpamMa JMCHUIUIMHBI IIOCTPOECHA JIMHEMHO-XPOHOJIOTMYECKH, B HEHN
BBIJICTIEHBI PA3EIbI:

2 Kypc: «DKCIEPUMEHTAIBHBIE METOABI MCCIIET0BAHMS TTIOBEPXHOCTH

3 KypcC : ((9KCHCpI/IMCHTaJ'IBHLIC MCTOJbI NCCIICAOBAHUS TCIJIOBBIX XaPAKTCPUCTHUK

4. O0beM IMCUUIIMHBI B 3a49€THBIX eIUHUIIAX C YKA3aHUEM
KOJIMYECTBA aAKAJeMUYeCKUX WM ACTPOHOMUYECKHUX YACOB,
BbIJI€JICHHBIX HA KOHTAKTHYI0 padoTy 00y4alImuxcs ¢
npemnojaaBaresieM (0 BUAAM Y4eOHbIX 3aHATHIT) M HA

CAMOCTOAITEJIbHYIO pad0Ty 00y4YarOIIMXCsi
2 xypc:

OOmrast TPyIOEMKOCTh NHUCIMIUIMHBI COCTaBIsieT 3 3adeTHbie eAuHUIbl, 108
aKaJIeMUYECKUX YaCOB.

O06beM paboThl 00yJArOITUXCs COCTaBIsAET 3 14ac - K.

O0beM caMOCTOSITENbHOM pPabOThl COCTaBIsiET 2 3aueTHbIE €IUHULIbI, 77
aKaJIEeMUYECKHUX YacoB.
3 Kypc:
OO6miass TPYJOEMKOCTh JMCIUIUIMHBI COCTaBIseT 3 3adeTHble eauHuilbl, 108
aKaJIEeMUYECKHX YacoB.

O06beM paboThl oOydaronMxcst coctapiser 314ac - JTeKIHH.

O0beM caMOCTOSITENIbHOM pPabOThl COCTaBIsieT 2 3aueTHbIE €IUHULIbI, 77
aKaJIeMUYECKUX YaCOB

5. Conep:xaHue TUCUUILIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAaM ¢
YKa3aHHEM OTBEACHHOI0 HA HUX KOJIMYECTBA YaCOB
U BU/JI0B Y4eOHBbIX 3aHATHI

5.1. CTpykTypa AMCHUILVIMHBI M TPYA0E€MKOCTb 110 BUIaM Y4eOHBbIX 3aHATHI
(B akajieMM4€eCKHMX Yacax)



Buabl yueoHoii DopMblI Bcero
Ne Pazaennl, TeMbI Hepens padoThI TeKylIero @dopmupyeMble | KOMIETEHIH
n/ JHCHMIIMHBI ceMecTp (B yacax) KOHTPOJIA KOMIIEeTeHIIUH i
I a ycreBaemMocT (xon)
U
Jlek | IIpak | Cam 1 2 |3 |N
pao.
2 Kype
1 3KCHCpI/IMCHTaHBHLI 30 77 CO6€C€Z[0B3HI/I 3
e
€ METOAbI
HCCIICTOBAHUS =
D D
IOBEPXHOCTH = £l 5
Bcero 30 77
3 kypc
((9KCHCpI/IMCHTaHBH 30 77 CO6eC€Z[OBaHI/I 3
e
bIC MCTOAbI
HUCCIICA0BaAHUA
TCIIJIIOBBIX
XapaKTCPHUCTUK 0 a | =
= bé =
= o
Bcero 30 77

dopma UTOTOBOH arTecTaluy — 3a4eT (2 Kypc), IK3aMeH -3 Kypc

5.2. Coaep:kanue TUCHUILUIMHBI, CTPYKTYPUPOBAaHHOE IO pa3iesiam (TeMam)
TeMbI JeKIIUM U UX AaHHOTAIMH

Moayasb 1. «KIkcnepuMeHTAJIbLHbIE METOAbI HCCIE€0BAHMS MOBEPXHOCTH))
PA3JIEJ 1. ®PU3NYECKHUE ITPUBOPBI

Tema 1. ®usuveckue npudopbl [IpUHIMOB peanu3alud M KOHTPOJIS KadyecTBa
MaTEpUaJIOB, U3IETUN U X KOMIIOHEHTOB. KJIACCU(UKALIUA UCCIETyeMbIX O0OBEKTOB
U sBieHHHA. OyHKIMOHAIBHASACBIA3b XapaKTEPUCTUK HCCIEAYEMbIX SBICHUN H
BHYTpEHHUX napaMeTpoB o0bekToB Kiaccudukanus npuOOpoB MO Ha3HAYEHHIO,
OTpaciiiM Ha3HAuU€HUs W CUCTeMaTh3alus NpuOOpOB MO HNPUHLMILY AEHCTBUSL.
KoHncTpyktuBHoe ogopmienue npubopoB. Kiaccudpukauus skcnepuMEHTaIbHbBIX
METOJOB HCCIICOBAHMS: almaparypa g OJKCIEPUMEHTAIBHBIX HCCIECIOBAHUM;
CBEACHHS OO0 OCHOBHBIX THUIAX CTAaHAAPTHBIX HW3MEPUTEIbHBIX MPHOOPOB U
YCTPOUCTB.

Tema 2. U3mepuTeibHbIe TPUOOPBI

I[I/IaFHOCTI/IKa H KOHTPOJIb Ka4€CTBA MATCPHUAJIOB, I/IBI[CJ'II/Iﬁ N X KOMIIOHCHTOB.




VYcraHoBku, uH(pOpMaUMOHHBIE cuCTeMbl.  WH(pOpMalnOHHO-U3MEPUTENbHBIC
KoMIiekcbl . Tumbl mpuOOpOB M MX KiaccupuKalus NpuOOpPOB MO METOAaM
U3MEPEHUS.

Tema 3. laTunku 1 npeodpasoBaTein

Huddepenuupyromue npudopsl. UnTerpupyromas nenouka. [Ipeaens: nusmepseMbix
Besnin4uKH. BeiOop 1iens! nenenus. Jlorapupmudeckas mkana. [lorpemHocTu.

Crnioco6r1 BeIBOs1a mH(popMariuu. [lapaMeTpsl H3MEpUTETBHBIX TPUOOPOB.
PA3JEJ 2. METOAbI UBMEPEHUA MEXAHUYECKHUX BEJIMYUH
Tema 4. MeToabl U3MepeHUA JTMHEHHbIX BeJIMYUH

Muxkpometp. Ontumetrp. M3MepUuTenbHbli MUKPOCKOI. M3MEpUTEIbHBIA MPOEKTOP.
Kommnaparop. Karetomerp. Husenup. lanbHoMmep. JIokaTop. DX0n0T.

Tema 5. MeToabl u3MepeHHs YIJIOBBIX BeJIHMYUH

I'onnometp. Komnumarop. byccons. Kunperens. Teogonut. Cekctan. MeToabl yr-
JIOBOM opueHTanuu npudopoB. MaruutHeid komnac. ['upokomnac.

Tema 6. MeTroabl onpee/ieHlsi IOBEPXHOCTH, PAcX0/a

MeTtonbl onpeaeneHus miouaan MOBEpXHOCTU U 00beMa. MeToibl onpeaeneHus
pacxoja )KHIKOCTEN U ra3oB. MeToIbl ONpeIeNICHNUs] BDEMEHHBIX TPOMEKYTKOB.
KBapiieBbie u kBaHTOBbIE Yachl. TaitMepsol. Pene. Hactotomepsl. MeToab! Uccie-
JIOBaHUSI MaJIbIX MIepEeMEILeHH. J[aTunKu MaJbIX epeMenieHui (TeH30/1aTurKH,
MbE30AaTYUKU, MEXaHOTPOH). JlMCTaHIIMOHHOE U3MEPEeHNE (PU3NUECKUX BEIUYHH.
Tema 7. IkcnepuMeHTAIbHbIE METOAbI H3MEPEHHUS YIJIOBBIX CKOpOCTEil
TaxomMeTpsl (MHAYKIIMOHHBIE, ONTHYECKUE, CTPOOOCKOMUYECKHE) DKCIIEPUMEH-
TaJIbHbIE METO/Ibl U3MEPEHUS JIMHENHBIX CKOPOCTEN. PagapHbie U Jla3epHbIE CIU-
nomeTpsbl. bammcrnueckue MassTHUKA. M3MepeHne yckopeHuil. AKCenepoMETpHI.
Tema 8. MeTroabl u3MepeHns KoJieOaHui, CHJI 1 MOMEHTOB HHEPUHMHU
N3mepenue u 3anmrch MEXaHUYECKUX KoJieOaHui. MeToibl co3/1aHus KOJeOaHuH.

Axkyctuueckue npudopsl. [IpuemMHnku konedanuii U X napameTpbl. MeToabl 3By-



KO3amuiCH ¥ 3BYKOBOCITPOM3BeIeHUsI. MeTOoIbl M3MepEeHus CHJI M PUOOPHI Ha MX
OCHOBE. MeTobl U3MEpPEHHUsI MacChl, INIOTHOCTU U MOMEHTA UHEPIIUHU.

PA3JIEJ 3. METO/IbI U3BMEPEHUH B MOJIEKYJIIPHOM ®HU3UKE
Tema 9. MeToabl cO3aHUS U ONpeIeIeHUS J1aBJICHUS

Metoapl co3aanus MOBBILIEHHOTO W MOHMKEHHOTO AaBiieHus. Komipeccopsl u Ha-
cocel. MeTobl co3qaHus BakyyMa. MeToapl u3MepeHus AaBiaeHus. MaHOMETpBI U
UX TUIBI. MeTobl OnpeiesieHus JaBICHUs B TOTOKAX U pacxo/ia KUJKOCTH.
TpyOku Iluro, [Ipanarns u Bentypu. Meronas! usmepenus Bakyyma. 3mepenne
NapUyaJbHOIO aBJIeHU. Macc-ClIeKTpOMETD.

Tema 10. MeToabl onpeesieHlsi BJIAKHOCTH U BA3KOCTH

Mertoabl 1 puOOPHI U3MEPEHHUS BIIaXKHOCTH. ['urpomerpsl. MeTo bl oripeesieHus
BSI3KOCTH. POTallMOHHBIE U KAMWJUISIPHbIE BUCKO3UMETPHI.

PA3JEJI 4. AICTOYHUKH TOKA

Tema 11. MeToabl cO31aHUS MMOCTOSIHHOTO U MIEPEMEHHOI0 TOKA

Hctounuku Toka. ['eHepaTOpbl IOCTOSIHHOTO U MTEPEMEHHOTO TOKA. XUMHUYE-
CKHME€ UCTOYHHKHU TOKA. DJEKTpUUECKUE OaTapen U akkymysiTopsl. Tepmo-, poro-
Y PaIUOU30TOITHbIE HCTOYHUKHU TOKa. MI'JI-renepaTopsl.

PA3JAEJI 5. METOAbI U3YUEHUS IIOBEPXHOCTHU

Tema 12. UcciienoBanue NOBEPXHOCTH HAHOPA3MEPHBIX

[ToBepxHOCTH TBEPABIX MATEPUAIIOB U HAHOPA3MEPHBIE MAaTEPHAIIbI - 0COOCHHOCTHU
CTPOEHHUSA U CBOMCTB, TpoOsIeMbl U3yueHus. BzaumoaeicTBrue 30HANPYIOLIETO U3-
TydeHus ¢ BemecTBoM. CBEpXBBICOKHN BaKyyM: HEOOXOAMMOCTh PUMEHEHHSI,

ocHoBbl TexHuku CBB. Knaccudukanms u cpaBHUTENbHAS XapaKTEPUCTUKA METO/I0B
VICCIIEIOBAHNS TIOBEPXHOCTH.

Tema 13. Ckanupyromasi 30H10Bast

CKaHI/IPYIOIHa}I 30HAO0BAasA MUKPOCKOIIHA, OCHOBHLIC ITIPUHIIUIILI U Y3JIbI (HLCSOCK&-



HEPBbI, 30H]IbI, CUCTEMa 00paTHOM CBsI3U). OCHOBHBIE METO/IbI 30H0BON MUKPO-
ckonuu. CkaHupyroas TyHHEIbHAasi MUKPOCKOIUS U CIEKTPOCKOIIHSI.

Tema 14. ATOMHO-CHJI0Basi MUKPOCKOIHUS

ATOMHO-CHJIOBas (CKaHMpYIOLIasi CuioBasi) MUKpockonusi. KantuneBepsl, ux
B3aMMOJIEUCTBHE C MOBEPXHOCTHIO. CuioBas cekTpockonus. Pabora aTomHo-
CUJIOBOTO MUKPOCKOIIA B KOHTAKTHOW, HEKOHTAKTHOM, MOJTYKOHTAKTHON MOJaXx,
MUKPOCKOIIUHU JaTepaIbHBIX CUJI, (Da30BOr0 KOHTPACTa, paCTEeKaHUSI.

Tema 15. MeToabl HEKOHTAKTHOM 30HA0BO MUKPOCKOINUHU M 30HA0BOM JIMTO-
rpaguu

Metopbl 3JIEKTPOCHIIOBOM, EMKOCTHOM, KenbBHHA, MArHUTHO-CUIIOBOM MUKPOCKO-
nuu. bIIMKHENOIbHBIA ONTHUYECKUH MUKPOCKOI. CKaHHUpYOIasi 30H40Bas JIUTO-
rpadus.

Tema 16. P0TO03JIEKTPOHHASA CIIEKTPOCKOMHUSA

®doTtosrnektponHas crekTpockonusi (POIC u YDIC). Ipuniumsl, o60py10BaHNE
(MCTOYHUKH U3TYyUYEHUS, JHEProaHAIU3aTOPhI ), TPAKTUKA PUMEHEHHUS.

Tema 17. Oske-3/71eKTPOHHAA CIIEKTPOCKONUS U MUKPOCKOIHUSA
O>xe-371eKTpOHHAs CIEKTPOCKONUS U MUKpockonust. ITociioiiHbli aHamm3 ¢ momMo-
uipto O9C, POOC. Macc-cneKTpoMeTpusi BTOPUYHBIX HOHOB. PEHTreHOBCKas

cnexktpockonus noraomenus (EXAFS, XANES).

Moayab 2. «KIKCIepUMeHTAJIbHbIE METOIbI HCCJIeT0BAHNS TEIUIOBBIX
XapaKTePUCTHK»

PA3JAEJI 6. TEMIIEPATYPA. TEMIIEPATYPHBIE HIKAJIBI. JATYUKHA
N ITPUBOPLI

Tema 18. Onpenenenue TeMnepaTypbl
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Temneparypa. Onpenenenue remneparypsl. ['azoBas 1 TepMOAMHAMUYECKAS [LIKA-
76l TeMIiepaTypbl. MexyHapoaHas mkana remneparyp ITS-90. PenepHbie Touku.
Tema 19. Tepmomerpus

I"azoBas TepmomeTtpus: Tepmomerp CuMoHa. MaHOMETp, 3aIIOJIHEHHBIN PTYTHIO
i MacioM. Juddepenumansupiii ManoMeTp. [TonpaBku Ha HeUAEATBHOCTD rasa.
Konpaencaunonusiii fepmometp. TepMomerpusi, ocHOBaHHas Ha 3 (heKTax Tero-
BOI'O PaCIIMPEHHUS )KUJKOCTEN U TBEPABIX TEIL.

Tema 20. TepmomeTpbl

TepMOMeTpBI CONTPOTUBIICHUS: DIEKTPUIECKOE COITPOTUBIICHUE YUCTHIX METAUIOB
IInaTuHOBBIE U MEIHBIE TEPMOMETPBI. [10JIyITPOBOIHUKOBBIE TEPMOMETPHI COIIPO-
TUBJICHUA. YTOJIBHBIE TEPMOMETPBI.

Tema 21. TepmodiekTpudecKkasi M ONTHYECKASI TEPMOMETPHUS
TepmoanekTpuueckas Tepmomerpust. Tepmonapel. OCHOBHBIE 3aKOHBI TEPMOAJIEK-
TpuuecTBa. OCHOBHBIE TUIIBI U 00JIACTH IPUMEHEHUSI TepMoTnap. OnTudeckas Tep-
momeTpus. [InpomeTpsl.

PA3JIEJI 7. KAJIOPUMETPUA

Tema 22. TennoemkocTb

TeroeMkocTb. Onpeenenre TermoeMKocTi. TemneparypHas 3aBUCUMOCTb TETI-
JIOEMKOCTH. 3HaYEHUE TEIUIOEMKOCTH B HAYKE U MTPOMBILLIIIEHHOCTH.

Tema 23. AnnadaTn4yeckasi KaJOpUMeTPHsl

Annabatuyeckas Kanopumerpus. Peannszanust merona Ha npuMepe yctaHoBku AK
HUNOTPU. N30Tepmuueckas KaTOpUMETPHUSL.

Tema 24. Ckanupyomasi KaJOpUMeTPHUst

Ckanupyromas kainopumerpus. KagopuMerpus nepeMeHHOro TEIIOBOIO MOTOKA.

Juddepennmanbaas ckanupyronas kanopumerpus. JuddepentnanbHpiii TepMHU-
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yeckuil aHanu3. OCHOBHBIE TUITbI IPOMBIIIJIEHHO BBITYCKAEMBbIX KaJIOPUMETPOB.
PA3JEJI 8. INJIATOMETPUSA

Tema 25. Paciumpenue TBepAbIX Tes

TennoBoe pacmpeHne TBEPABIX TeI. DIEKTPOCTPUKIMA. MarHeToCTPUKLIMS.
Tema 26. MeToabl HCCJIEIOBAHNS TENJIOBOT0 PACIIUPEHUSA

Mertoabl uccienoBaHus TEIIOBOTO paciupenusi. O0beMHbIN (MTMKHOMETpUYe-
ckuil) metoa. OnTudeckue MeToabl. KBapieBbie TUIaTOMETPHI.

Tema 27. PaguoTexHuyeckue U aKyCTHYECKHE METO/IbI

KBapiieBblii IByXIITOKOBBIA ONTUKO-MeXaHnueckuil nunaromerp Mucrturyra du-
3ukd. Pagrorexunueckne MeTobl. AKYCTUUECKUE METOIBI.

PA3AEJ 9. METOIbI UCCJIIEJOBAHUSA TEIIJIOITPOBOJHOCTH
Tema 28. Ten10npoBoAHOCTH

Metoabl U3MEpEeHUs TEMIONPOBOIHOCTH TBEPIBIX TEJL.

PA3JAEJ 10. OCHOBbBI AHAJIM3A DOKCIIEPUMEHTAJIBHBIX /IAH-
HbIX

Tema 29. Knaccupuxanus ommdox

Knaccudukanus ommbok uzmepenuit. [louemy Tak BaKHO OLEHUTH OIIMOKY U3Me-
penuii? Knaccuduxarus ommobok. ['pyosie ommbku. CucTeMaTHIECKUE OMMUOKH.
[Tpu4rHBI BOSHUKHOBEHHUS CUCTEMAaTHUECKUX OmMO0K CirydaifHbie OMIMOKH.
Tema 30. AHaau3 1 00padoTKa IKCIIEPUMEHTAJIBLHBIX JAHHBIX

0O0630p nMporpaMMHOro 0OecreueHus ISl BBITIOJHEHUS aHalu3a U 00pabOTKHU IKC-
MePUMEHTAIbHBIX TAHHBIX.

Tema 31. AHasiu3 pe3yIbTATOB U3MEPEHUM

AHanu3  pe3ynbTaTOB MU3MEPEHUM  CIIy4YalHOW BeJW4YuHBL.  Pacnpenenenune
pe3yJbTaTOB  HM3MEpPEHHM  ciaydyaiHOM  BenuuuHbl. Pacnpenenenue [aycca.
CpenHekBapaTU4Has OMKUOKA OTIEIHLHOTO U3MEPEHUS U CPEAHETO 3HAUCHUSI.
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Tema 32. KocBeHHbIe H3MepeHUsI

Ommbku kocBeHHbIX U3MepeHuil. KocBennsie n3mepenus. OyHKINN CIy4aiiHBIX
BEJINYMH.

Tema 33. AHau3 pe3yJIbTATOB COBMECTHBIX U3MeEPeHU

AHanu3 pe3ylbTaToOB COBMECTHBIX H3MepeHuil. W3mepeHune (QyHKIIMOHAIBHBIX
3aBUCUMOCTEH. IHTeproisIus U annpoKCUMaIus SKCIepUMEHTaIbHbIX JaHHBIX.

MeTo HauMEHbIINX KBaJAPATOB.
PA3JEJI 11. JOI'NKA DKCIIEPUMEHTA
Tema 34. JxcnepuMeHT

Pounb skcniepumenta B ¢usuke. Jlornka skcrepuMeHTa. DKCIEPUMEHT U 3/1PaBbIii
CMBICIL.

5.2. Il;1an 1a00paTOPHBIX 3aHATHH (He MPeAYCMOTPEeHbI Y4eOHbIM IIJIAHOM)

5.3. Ill1anbl mpaKTHYeCKUX padoT (He MpexycMOTPeHbl Y4eOHbIM IVIAHOM)
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6. IlepeyeHb y4eOHO-METOANYECKOT0 O0eCIIeYeHUs
JJISI CAMOCTOSITEIbHOM PA00ThI CTYJIEHTOB 1O JUCHUIIIUHE

Crpykrypa CPC
Kon Tema Bun ®opma O0beM yueoOHOI YyeoHO-
¢dopmupyemoii paboThl (4acoB) | MeToAMYeECKHE
KOMIICTEHIIUHU MaTePHAJIbI
OKcIepuMeHTaIbHbIC Metoauueckue
METOJIbI MaTepuabl,
JOTIOJTHATENbHAS
HCCIICIOBAHUS
K-1,2 Moaymns 1,2 A CPC 100 JUTEpaTypa.
IMOBEPXHOCTH» ?
UHTEPHET
HUCTOYHUKH
(3neKTpOHHBIE
MaTepHasl,
DKCIIEPUMEHTABHBIE TIpe3CHTaLNH,
METOIbI MaTepHabl
OIIK -1 Monyis 1,2 HCCIIEIOBAHHUS CPC 54 KoHpepeHLmi).
TEeMIOBLIX Meronunueckue
XapaKTEPHCTHK yKasanus
Meronnueckue
yKa3aHHs
| BCEero | 77
Conepxanue CPC

3anaHus A1 CaMOCTOSITENIbHOM pabOTHI.
3aganme 1. Harmucats pedepar Ha BHIOpaHHYIO TEMY
Tembl pedeparos:

1. TIpuGops! 11 U3MEpPEHUs CIIEKTPOB 3apsHKEHHBIX YaCTHIIL [0 SHEPTUH.

2. ITpubops! 1st U3BMEPEHHUS MACCOBOTO COCTaBa MOTOKA HOHOB.
3. MeToabl co3aHust aHATM3UPYIOUINX 3JIEKTPOMArHUTHBIX MOJICH.
4. Metoasl aBTOMaTH4eCKOro cOopa, 0OpabOTKM M OTOOpaKEHUs Pe3yIbTaTOB

VU3MEPEHUN.

5. Ob6ecnieyeHre MOMEX03aUIIEHHOCTH MPUOOPOB KOHTPOJIS TTApaMETPOB OOBEKTOB
Ha AJIEKTPOYU3NIECKUX YCTAHOBKAX.

6. Pe3oHaHCHOE B3aMMOJEHCTBHE MPUMECHBIX MOJIEKYJ B MAaTPHUIE HOHHBIX

KpUuCTAaJJIOB.

7. TexHuka BBICOKOMOJIEKYJISIPHOM CHEKTPOCKONNU. Dypbe-CIIEKTPOCKOIIHNS.

8. OcOOEHHOCTH U3MEPEHUS YacTOT B PAJAMO JAUAIa30HE.

9. DdbdexT 3eemana.
10. 3ddexT UepeHkoBa; 4epeHKOBCKHUE JETEKTOPHI.
11. [ToaynpoBOAHUKOBBIE JETEKTOPHI MOHUZUPYIOIIUX U3ITYyUEHUH.
12. UnTepdhepomeTpuyeckiue MEeTOAbl U3MEPEHUIM.
13. ®yngameHTanbHbIE IIyMbl B U3MEPUTENIBHBIX YCTPOUCTBAX.
14. KBanToBbIie 3QPeKThl B GU3NUIECKUX U3MEPECHUSIX.

15. 9ddext dxo3edcona.

16. CnenuanbpHbIe pactpeiesieHrs BEpOSITHOCTEH W X MCIIOJIb30BaHUE B (DU3HKE.
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17. Koppensiuu ciiy4aliHbIX BEJIMYHUH.
18. O1ieHka nmapamMeTpoB CIy4alHbIX BEJIMYMH.
19. ®ypbe-ananus.

20
21
22
23
24
25
26
27
28
29

. Kpurepuu cornacusi 1 METObI UX UCHOJIb30BAHHS.

. HexoppekTHbIe 3a1auu U3MEPEHUM.

. MeTon MakcuMaabHOTO TPaBAOIOA00US.

. Meroa cTaTUCTUYECKUX UCIIBITAHUM.

. MonenupoBanue (pu3NuECKUX MPOILIECCOB.

. KonTposns nponeccoB uamMepeHnii B peajibHOM BPEMEHH.

. [IpeoOpa3zoBanue U3MEPEHUI /17151 IEpelaun Ha 3HAYUTEIbHbIE PACCTOSIHUSI.
. Coznanue 0aHKOB JJaHHBIX.

. MeToapl MakKpOCKOIIMYECKUX U3MEPEHUM.

. YriepoaHble HAHOTPYOKHU.

Onrtuyeckoe UCCIEIOBAaHUE MOJEKYJIISIPHBIX CUCTEM.

3aganue 2. Boopock! Uid caMOCTOSITEILHOTO U3YVUEHUS TEM:

No W

OcHOBHbIE METOAbl ATOMHOH JIa36pHOM CIEKTPOCKOIMU: Ja3epHas aTOMHO-
abcopOLMOHHAsT ~ CIEKTPOCKOMHMS,  Jla3epHas  aTOMHO-(IyOpecLieHTHas
CHEKTPOCKOMUS, Jla3epHasi aTOMHO-IMHUCCHOHHAsl crieKTpockonusi. CXOACTBO U
pas3ianyure 3TUX METOJIOB.

[IpumeneHue mna3epoB: JIa3epHBIA TEPMOS, ONTUYECKUE JHMHHUM TEpeaadu
uH(pOpMaIny, Jla3epsl B UHHOPMATHUKE.

Kocmuueckue myun. McTopuss OTKpBITHS KOCMHUYECKHX Jy4ded. ODJIEMEHTHBIN
COCTaB U METOJIbI JETEKTUPOBAHUS KOCMUYECKHX JTyUEH.

Hanosnexktponuka. CoBpeMeHHOE cocTossHME M Oynayliee  pa3BUTHE
HaHOAJIEKTPOHUKU. KBaHTOBBIE KOMITBIOTEPHI.

Poxx/ieHue 1 )Ku3Hb MaCCUBHBIX YEPHBIX JIBIP.

Kocmuueckuii Bakyym.

®ymiepeHoBble HAHOTPYOKH. CTPYKTypa, CBOMCTBA U BO3MOXHBIE IPUMEHEHUS
YIJIEPOJIHBIX HAHOCTPYKTYD.

BricokoTeMiiepatypHasi CBEpXIpOBOIMMOCTD, IT03aBUYEpa, CETO/IHS, 3aBTpa.

3aganne 3. BRIMOJHUTE MOCTAaHOBKY 33J1a4M U MIPEIJIOKHUTH TUIAH HAIIMCAHKS CTaThH,
UCIIOJIB3YsI KPaTKyI aHHOTAITUIO y)KE OMyOJIMKOBAaHHOM CTAThH.
YyeoHo-MmeToanueckre marepuainsl st CPC Haxomarcs B CUCTeMe 3JIEKTPOHHOTO
obyuenus Yal'V http://e-learning.udsu.ru/course/view.php?id=526
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7. ®OHI OLICHOYHBIX CPEACTB Il POBEACHUS MPOMEKYTOYHOMI
aTTeCTallMy MO TUCHMUILIMHE

2 rox oOy4eHus:

OneHka KadecTBa OCBOCHMS IHCLHMILIMHBI BKJIIOUACT TEKYIIMM KOHTPOJIb U
IPOMEXKYTOUHYIO aTTECTALUI0 O0yYarOIUXCSl.

Texymmii KOHTPOJIb OCBOEHUS JHUCLHMIUIMHBI OCYIIECTBIISIETCS B BHUJE
co0ece10BaHus CO CTYIEHTOM.

[IpomexyTrouHast arrecTalys [0 HMTOraM OCBOEHMS JUCLMIUIMHBI MPOBOIUTCS B
(hopMe 3aIUThI IPOESKTA.
3aueT NpoxoAuT B (hopMe MUCbMEHHOM KOHTPOJIbHOU paboThl. [lepesn 3aueTom
KaKIOMY CTYACHTBI KOHKPETHO OIpeessieTcs rpyIa MaTepruaioB/Tpynna METOA0B
JUarHOCTUKH, KOTOpasi OyJEeT UCIIOIb30BaThCsl B €M0 NHAUBUAYAIbHON 3aJaHUMU.
OruieHka mpoekTa 3a4eT/He 3a4eT.

Jlia onpeneneHus ypoBHA C(HOPMHPOBAHHOCTH KOMIETEHLMH IPEAIararoTcs
CJIEIYIOIME KPUTEPUU OLIEHKHU:

3a4eT — 3a MUChbMEHHYI0 paboTy mojydeHo ot 81 go 100 GamioB, He OoJiee
20% mpomyIlIeHHBIX 3aHATHI, AacCHUpaHT pElIUI TOCTaBICHHYIO TNepel HUM
MPaKTUYECKYI0 3a/lady, TpHUBEN JOMOJHUTEIbHBIC OICHKW, Mpu Oeceme C
pernojaBaresneM JEMOHCTPUPYET XOPOIIN KPYro30p B METOJaX TUArHOCTUKHU;

3a4eT — 3a MUCbMEHHYI0 paboTry nmoaydeHo oT 60 mo 80 Gamios, He OoJiee
40% TOpOMyLIEHHBIX 3aHSITUH, AaCHUPAHT MNPEACTABUI HEMOJHOE pElICHUE
MOCTABJIICHHOW TMepeJl HUM MPAKTUYECKOW 3ajayd, HE MPUBEN JOMOJHUTEIbHBIX
OLICHOK, Mpu Oecene ¢ MpernojaBaTesieM IOKa3bIBaeT 3HAHHME 0a30BBIX METOOB
JIMarHOCTUKHU MaTEPHUaOB;

He3a4eT 3a4eT — 3a IMHUChbMEHHYI0 paboTy mosrydeHo MeHee 60 Oaylios,
npomnyiieHo 6osee 50% 3aHATUH, aCOUPaHT HE MPEACTaBUJI PEIICHUE MOCTaBICHHOMN
nepea HUM TPaKTUYECKOW 3ajaum, pu Oecesie ¢ MpemnoaBaresieM 3aTpPyIHSETCS B
00BbsICHEHUH 0a30BBIX METOJIOB IMATHOCTUKU MaTEPUAJIOB.

3 rox oOydeHusI:

OCHOBHBIMH  TEXHOJIOTHSIMH  OIEGHKH  ypPOBHSA  CPOPMHUPOBAHHOCTHU
KOMIIETCHIIMH SBJIICTCS UTOTOBas MMCbMEHHAs padoTa.

[IpenycmoTpena OaIbHO-PEHTHHIOBas CHCTEMa OLGHKUA YCIIEBAEMOCTH.
[TpomexxyTouHasi aTTecTalys MO UTOraM OCBOEHMS TUCIMIUIMHBI MPEIIoJaraeT o0
100 6amnoB. Kommuiekt (hoH/1a OIEHOYHBIX CPEJCTB MPEICTABICH CIIMCKOM BOIIPOCOB,
MPUBEJACHHBIM B IPUIOXKEeHUU | K paboueii mporpaMme TUCIUITIHHBI,

OueHovHbIe cpeACTBA AJs TEKYILIEro KOHTPOJIsSl YCIIeBAeMOCTH.
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MakcumanbpHas cymMma OajuioB, HaOWpaemas CTYASHTOM II0 JHUCIHIUIAHE,
(uToroBoii) arrecranueit, pagua 100.

Ha ocHoBe HaOpaHHBIX OaJlJIOB, YCIEBAEMOCTh CTYIEHTOB B CEMECTpe
onpeaensieTcs CJIeIYIOLUMU OLICHKAMU: «OTJIUYHOY, «XOPOIIOY,
«YJIOBJIETBOPUTEILHO» U «HE 3aYTEHO.

- «Otnmmaao» — ot 81 o 100 GamnoB — TEOpETHYECKOE COAEpKaHWE Kypca
OCBOEHO MOJIHOCTBIO, 6€3 MPoOeIoB HEOOXOAUMBbIE MPAKTUUYECKHE HABBIKUA PabOTHI C
OCBOCHHBIM MaTepHalioM C(OPMHPOBAHBI, BCE TPEAYCMOTPEHHBIC MPOrPaMMON
oOyuyeHHsT ydeOHbIE 3aJaHHs BBIIOJHEHbI, KAayeCTBO HX BBIIIOJHEHHUS OIIEHEHO
YHCIIOM 0aJUIOB, OJIM3KUM K MAaKCUMaJIbHOMY.

- «Xopormo» — ot 65 mo 80 0amIoB — TEOPETUUECKOE COACPIKAHUE Kypca OCBOCHO
MOJTHOCTHI0, 6€3 TPO0eIOB, HEKOTOPHIE MPAKTUYECKUE HABBIKK PAOOTHI C OCBOSHHBIM
MaTepuaioM CGOPMHUPOBAHBI HEAOCTATOYHO, BCE TMPEITyCMOTPEHHBIE MPOTrPaAMMOM
oOy4eHus ydeOHbIC 3a/IaHUs BBITIOJIHEHBI, KAYECTBO BBITOTHEHUS HU OJHOTO M3 HUX
HE OIICHEHO MUHUMAJILHBIM YHCIIOM 0ajlioB, HEKOTOPHIC BUBI 3aJJaHUIN BBHITIOJTHEHBI
C OIIIMOKaMH.

- «Y noBieTBoputenbHO» — oT 50 10 64 6auI0B — TEOPETUUECKOE COJEpKAHUE Kypca
OCBOEHO YaCTUYHO, HO MPOOENbI HE HOCAT CYIIECTBEHHOTO XapakTepa, He0OOX0IuMbIe
MPAKTUUYECKHE HAaBBIKM pabOThl C OCBOCHHBIM MaTEpUaJOM B  OCHOBHOM
chopMUPOBaHbI,  OONBIIMHCTBO  MPEAYCMOTPEHHBIX MpOrpamMmon oOydeHus
y4eOHBIX 3aJaHUI BBITIOJHEHO, HEKOTOPHIE M3 BBINOJHEHHBIX 3aJaHHil, BO3MOXKHO,
COJIEPKAT OITUOKH.

- «HeynosnerBoputenbHo» — 49 u MeHee OalIOB - TEOPETUUYECKOE COJEp KaHHE
Kypca He OCBOEHO, HEOOXOIMMbIE MPAKTUUECKUE HABBIKH PA0O0THI HE CHOPMHUPOBAHBI,
BBITIOJIHEHHBIE Y4YeOHBbIE 3aJaHMsl COJEpKAT IpyOble OIIMOKH, JOMOJHUTENbHAs
camocTosiTeNibHass paboTa HaJ MaTepuajoM Kypca HE MPHUBEAET K CYIIECTBEHHOMY
MOBBILICHUIO KaYeCTBA BHITIOJHEHUS YUEOHBIX 3a/1aHUH.

bannbl, xapakTepu3ymoomue ycreBaeMOCTh CTYIEHTa MO JUCUUIUIMHE, HaOUpParoTCs
UM B TEUEHHUE BCETO Mepuojia 00y4eHUsl 32 U3yUEHUE OTIEIbHBIX TEM U BBINOJIHEHNUE
OTJENbHBIX BUJIOB padoT.

B ot Oaiuiel BXOAAT:
— TIOCEIIAeMOCTb JEKIIMOHHBIX 3aHsATUH (40 —50 6annoB);
— pyOexHbIN KOHTpOJIb (coOecenoBanue) (10 — 20 6aioB);

— BBICTYIUICHHE C JOKJIaJ0M Ha cemuHape (5 — 10 6annoB);
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— aHHOTHPOBAHHBINA 0030 JUTEPATYPHI 110 ONPEACTECHHOMY pa3ieiy AUCIHUILTUHEI (5

— 106an0B).

Jl1s Habopa HeloCTaIIMX 0aIJIOB MIpeIaraeTcs:

— pedepar o Teme npeIoKeHHOM npenoaasatenem (5 — 10 6amioB);

— Jokian B hopMe Ipe3eHTaluy 0 JOTIOTHUTEIBHBIM pa3aenam Kypcea (5 — 10

0aioB);

— 0030p JauTepaTyphl M0 OMPEICICHHOMY pa3iey AUCIUILIHHLI (1 — 5 0aoB)
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11.K. Oypa, B.I'. JIupum, A.A. Capanun, A.B. 3oto, M. Karasima. Bene-

HUe B pu3uKy noBepxHoctu. M., Hayka, 2006.

9. Ilepeyenb pecypcoB HHPOPMAUOHHO-TEJICKOMMYHHUKAIIMOHHOU
cetu «AHTEpHET», HEOOXOAUMBIX /IJI1 OCBOCHUS JUCIUILIMHBI

Pecypcet  mH(OpManmoHHO-TEIEKOMMYHUKAIMOHHON — cetnn  «HTEpHETY,
KOTOphIE MOTYT OBITh HCIIOJIB30BaHBI B ydeOHOM mporecce (no 6vlO0py
npenodasamelisi U cmyoenma, UCXOAsl U3 Leei 3aHATH):

1. http://e-learning.udsu.ru/ Cuctema snexTpoHHOT0 00yueHus Y al'y

2. http:/www.i-exam.ru/ Emunbpii  moptan VHTepHET-TeCTUpOBaHUSI B CHUCTEME
00pazoBaHUs

3. http://window.edu.ru/ ®enepanbHas nuadopmalmonHas cucteMa «Equnoe okHO

JOCTyTa K 00pa30BaTeIbHBIM pecypcamy»

4. http://elibrary.ru/ Enqunbiii mHOOpMalMOHHBINA TTOpTaN (Hay4dHasi JICKTPOHHAs

OubMoTeKa)

OnekTpoHHo-0nbanoTeunbie  cucrembl  (OBC), koTopbie MOryT OBITh
WCIIOJIh30BaHbl B y4eOHOM mporiecce (no 6vlioopy npenooasamensi U cmyoeHmd,
HCXOJI U3 LIeJIeH 3aHATHS):

1. https://biblio-online.ru/ Snektponnas 6ubmoreka «HOpaii»
2. http://www.iprbookshop.ruw/ DnextponHo-0noHoTeuHas cucrema «IPRbooksy
3. http://e.lanbook.com/ U3narensctBO Jlanb
4. http://elibrary.udsu.ru/xmlui/ Yamyprckas HaydHO-00pa30BaTelIbHAsI AIEKTPOHHAS
OubIMoTEeKA
https://www.prlib.ru/ Ipesunentckas 6udmmoteka uM. b.H. EnplibiHa
https://dvs.rsl.ru/ Poccutickast rocymapcTBeHHast OMOIMoTeKa
7. http://lib.udsu.ru/index.php?mdl=ppi Kosnekiyst )KypHaIoOB U NEPUOIMIECKIX
W3/IaHUH C TIOJIHOTEKCTOBBIM JIOCTYIIOM YueOHO-Hay4YHOM OnbmoTeky uM. B.A.
Kypasnepa

e

2

10. MeToanveckue yKazaHus IJ151 00y4alOIIUXCS 10 OCBOCHUIO
AUCIHUTLTHHBI

Memoouueckue ykazanusa npenooasameio:

1. U3yuuB ray0oKo conaepkaHHe Y4YeOHOW IUCHUIUIMHBI, [EIecOo00pa3Ho
pa3paboTaTh MaTpuIly HauOolsiee MPEANOUYTHUTENbHBIX METOJ0B 0OydeHus u (Hopm
CaMOCTOSITENIBHOM ~ pabOThl  CTYJEHTOB, aJE€KBAaTHBIX BHJAM JIEKIHOHHBIX U
CEMHUHAPCKUX 3aHATUM.
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2. HeoOGxomuMo mpeaycCMOTpeTh pa3BUTHE (POPM CaMOCTOSITEIHHOU PabOTHI,
BBIBO/ISI CTYJICHTOB K 3aBEPIICHUIO M3YUYEHUsI YUEOHOU MUCUUIUIMHBI Ha €€ BBICIIUN
YPOBEHb.

3. [TakeT 3amanuii 171 CaMOCTOSITEBLHOM paOOThI ClEyeT BblIaBaTh B Hayaje
CEMECTpA, OINPEIECINB MPEACIbHBIE CPOKHA HUX BBINOJHEHUS W CHAa4Yd. 3afaHus JJIs
CaMOCTOSITENIbHOM ~ pabOThl  JKEJaTeNbHO  COCTAaBIATH M3  00s3aTeIbHON U
(hakynbTaTUBHOM YacTeH.

4. OpraHu3ysi CaMOCTOSITEIBHYIO PadOTy, HEOOXOIWMO IOCTOSHHO 00ydYaTh
CTYJEHTOB METOAAaM TaKOi paboTHl.

5. By3oBckas jekius — IJIaBHOE 3BE€HO AUJAKTUYECKOTO LuKIa o0ydeHus. EE
1e1b — (POPMUPOBAHKE Y CTYACHTOB OPUEHTHUPOBOUYHON OCHOBBI JIJIsl TOCIEAYIOIIETO
YCBOGHMSI MaTepuajia METOJOM CaMOCTOSTeNbHON paboThl. ConepikaHue JEKIHH
JOJHKHO OTBEYATh CISAYIOLIUM AUIAKTUUECKUM TPEOOBAHUSIM:

- U3JI0KEHUE MaTepuanga OT MPOCTOr0 K CIIOXKHOMY, OT M3BECTHOIO K
HEWU3BECTHOMY;

- JIOTUYHOCTh, YETKOCTh U SICHOCTh B U3JIO)KEHUU MAaTEpUAIIA;

- BO3MOXHOCTb MPOOJEMHOTO H3JIOKEHUS, TUCKYCCHM, AHAIIOra C UEIbIO
AKTUBU3ALHH IESITEIbHOCTU CTYICHTOB;

- Omopa CMBICJIOBOM 4YacTH JIEKIMM Ha MOJJUHHBIE (aKThl, COOBITHS,
ABJIEHUS, CTATUCTUYECKUE TaHHBIC;

- TecHas CBSI3b TEOPETUUYECKUX TOJIOKEHUN W BBIBOJIOB C MPAKTUKON U
Oynymieit mpohecCHOHABHON AeSTEIbHOCTHIO CTYACHTOB.

6. IIpenonaBaTenb, YMTAKOMNNA JEKIHOHHBIE KypChl B By3€, JOJDKEH 3HATh

CYLIECTBYIOIIME B IE€IarOrM4eCKOM HayKe W HCIOJb3yEMbIE Ha IPAKTHKE

BAPUAHTHI JICKIHUM, UX JUJAKTUYECKHE U BOCHUTHIBAIOIIME BO3MOXKHOCTH, a

TaK)K€ UX METOAMYECKOE MECTO B CTPYKTYype Ipolecca 00yueHus.

7. Ilpm H310)KEHUM MaTepHala Ba)XXHO IOMHHUTH, YTO IIOYTH IMOJOBUHA

uH(pOpMAaIMKU Ha JICKIIUHU [IepeAaeTcs Yepe3 MHTOHALMIO. YUYUThIBATh TOT (haKT,

YTO NEPBbIM KPU3HC BHUMAaHUS CTYACHTOB HAcTymaeT Ha 15-20-i mMuHyTax,

BTOpOoii — Ha 30-35-if MuHyTax. B npodeccuoHaIbHOM OOIIEHUH UCXOJUTh U3

TOr0, 4YTO BOCIHPHUATHE JIEKIMN CTYJECHTAMM MIIAJIIAX W CTAPLIMX KYpCOB

CYILLIECTBEHHO OTJIMYAETCS M0 TOTOBHOCTH U YMEHHIO.

8. Ilpm mpoBeAeHWH aTTECTALMU CTYJEHTOB Ba)XHO BCErJa MOMHUTBH, YTO

CUCTEMATUIHOCTh, 0ObEKTUBHOCTh, APTYMEHTUPOBAHHOCTD — TJIABHBIC IPUHITUIIBI, HA
KOTOPBIX OCHOBAaHbI KOHTPOJIb W OLICHKA 3HaHWUW CTyAeHTOB. [IpoBepka, KOHTPOJb U
OIICHKAa 3HAHWHA CTyACHTAa, TPEOYIOT ydYeTa ero WHAWBUAYaJbHOTO CTHJIS B
OCYUIECTBJICHUU YYEOHOW JMESITENIbHOCTU. 3HAaHWE KPUTEPUEB OLEHKU 3HAHUM
00s3aTeNbHO JUIs MperoAaBaTesl U CTyACHTA.

Memoouueckue pekomeHoayuu cmyoeHmam:
[Tpu u3ydyenun Kypca CTyJIeHTy TpeOyeTcsi:
- CUCTEMAaTHYECKH MPOPadaTHIBATh JICKIIMOHHBIA MaTEpHUa;
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- IpU TOATOTOBKE K JIa0OpAaTOPHBIM/CEMUHAPCKUM 3aHATHSAM TpelyeTcs
IpeIBapUTEIIbHOE 03HAKOMIICHHUE C TEOPETUYECKON YaCThIO MPEACTOSIIEH pabOThI,
0COOEHHOCTSIMU PAaOOTHI ¥ AJITOPUTMOM €€ BBITTOTHEHUS;

- TpU TOATOTOBKE K 3aliuTe JIabopaTopHOM pabdoThI/MPOEKTa/q0KIana
BHUMATEIbHO O3HAKOMUTHCSA C PEKOMEHIYeMBIM CIUCKOM JINTEPATypbl H
AJICKTPOHHBIMH HW3JIaHHUSIMHU, YKa3aHHBIMA B METOJAMYECKHUX PEKOMEHIANMIX K
pabore;

- TNpU BBHINOJHEHUU MPAKTUYECKOW YacTh JabopaTOpHOW  paboOThHI
MOJIb30BATHCA CIPABOYHUKAMU MPUKIAIHBIX TAKETOB;

- HEKOTOpHBIE TabopaTopHbIe PAOOTH TPEOYIOT CAMOCTOSTEILHON MOTOTOBKH
pabouero Marepuaina (COCTaBJI€HHWE TECTOBBIX 3aJlaHU, MOATOTOBKAa TEKCTA IS
AIIEKTPOHHOTO U3J]aHUs1, BEIOOP MPOTrpaMMBbI JIJIsl SKCIIEPTU3HI U T.11.);

- pabouwmii Marepuan BbIOMpAeTCs CTYJEHTAaMU [0 JKEJaHWI0 U B
COOTBETCTBUHU C MX MHTEPECAMHU, €CIIM CTYACHT 3aTPYAHSIETCS C BBIOOPOM, B 3TOM
Cilydae TeMma IpeiaraeTcs mpenoaaBaTesem;

- TOPSANOK W BpeMsl CJadd MpakTHUYEeCKUX paboT yKa3bBaeTcs B
METOJAMYECKOM TIOCOOUH.

CamocrosiTenpHast paboTa CTYJEHTOB MOXKET OCYIIECTBISTHCS B CICAYIOIINX
HaINpaBJICHUSAX:

- UW3Yy4YCHHE TEOPETUYECKOr0 MaTephasia 10 KOHCIEKTYy JEeKUUA |
PEKOMEHIOBaHHBIM yueOHUKaM, TOCOOUAM U JIEKTPOHHBIM H3JaHUSM,

- U3yYEHHE TEOPETUUECKON YacTH J1abopaTopHBIX padoT,

- OTBETHI Ha BOMPOCHI CAMOIIPOBEPKU (eciu 3mo npedycmMompeHno),

- paboTa ¢ 6a30i TECTOBBIX 3aJlaHUil K KypCy (eciu 3mo npedycmompeno).

Kpome pexoMeHayemMbIX y4eOHMKOB M MOCOOHMI MOKHO HCIOJB30BaTh IS
CaMOTIOATOTOBKA M JPYTyIO0 JOMOJHUTEIbHYIO JIUTEPaTypy: CIPaBOYHHUKH,
CJIOBapH, Hay4HbIC KypHalbl, IHTepHET-pECypCHI.

[Tpu Bcex (opmax caMOCTOSATETBHON pabOTHl CTYIEHT MOXET MOIYYUTh
KOHKPETHYIO IIOMOIIIb MTPU M3YYEHUHU TE€X WU WHBIX BOIPOCOB y MpEnoaaBaTeis Ha
KoHCynbTanuu. [lpu 3TOM TOMOINb, MONMy4YeHHAs HAa KOHCYJbTAIlMU, OyIeT TeM
3HAUMUTENbHEe, YeM JIydllle CTYACHT ONpenenrul Juisi ceds o0beM HeoOXOoauMOoi
KOHKPETHOW MTOMOTIIH.
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Takum 06pa3om, camocTosiTenbHas paboTa CTyACHTa HAPALY C JEKIIMOHHBIM
MaTepuasoM M Ja0OPATOPHBIMU 3aHSATUSIMH TMO3BOJISIET OoJiee TIIyOOKO YCBOUTH U
3aKpEeNUTh U3y4aeMblid MaTepHual.

11. O6pa3oBaTe/ibHbIE TEXHOJOTHH.

IHepeyenb UH(POPMANMOHHBIX TEXHOJIOIMH, UCIOJIb3yEeMbIX NIPH
OCYLIEeCTBJICEHUH 00pa30BaTEJIbHOI0 MpoLecca M0 AMCHUILINHE,
BKJIIOYAsl IepPeYeHb MPOrPaAaMMHOI0 00ecneYeHUus U
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM

[Ipu mnpoBegeHHM 3aHATUNH U OPTraHU3ALMUA CAMOCTOSITENBHOW pPabOThI
CTYJIEHTOB UCIOJIb3YIOTCSI:

Tpaouyuonnvie mexunonocuu ooOyuenusa, TpeANONaralOUMe Mepenavy
uHpopMalMu B TOTOBOM BHJEe, (OpPMHUPOBAHHE YUYEOHBIX YMEHUU MO 00pasiyy:
TEXHOJIOTHSI TPOOJIEMHOTO 00yUYEHHUs, TEXHOJIOTUSI MPOBEJICHUS YUeOHOU JUCKYCCHUH,
MH(OPMAITMOHHO-KOMITBIOTEPHbIE (UuTepuer) TEXHOJIOTHH, TEXHOJIOTHSI
KOJUIGKTUBHOTO  crocoba oOy4eHHs, TEXHOJOTUS HWHAMBUIYATIM3UPOBAHHOIO
oOy4eHHs, TEXHOJOrus OOBSICHUTEIbHO-UIUTIOCTPATUBHOTO  OOy4YeHUs, Keiic-
TEXHOJIOTUs
Hcnonp30BaHne TpaAUIIMOHHBIX TEXHOJIOTHI 00ecrneynBaeT KaYeCTBEHHOE YCBOCHHE
y4eOHOro MaTepuasa B yCIOBHIX AePUIIUTA ayAUTOPHOTO BPEMEHH.

— Hnumepakmuenvlie mexnonocuu o00yuenus, TPEANOIAralolUe OPraHU3alUIo
00y4eHHs KaK MPOJIYKTUBHOW TBOPUYECKOH AECATEIBHOCTU B PEKUME B3aUMOIEHCTBUS
CTYJIEHTOB JPYT C IPYTOM U C MPENo1aBaTelieM.

KonuyecTBo yacoB 1o AUCHMILIMHE, TPOBOJUMBIX B MHTEPAKTUBHOU (opme,

COrJIacCHO Y4eOHOMY IUIaHy 8 4acoB.

- Huqbopmauuouuble mexnoiocuu, mpeamnoJararommne HCIIOJIb30BAHHEC
TEXHOJIOTMYECKHUX BO3MOKHOCTEH COBPEMCHHBIX KOMIIBIOTEPOB U CPCACTB CBA3U IJIA
ITIOHUCKa 51 IMOJIYyYCHHUC I/IH(I)OpMaI_[I/II/I, pa3sBUTHUA IIO3HAaBAaTCJIbHBIX n

KOMMYHHKATHUBHBIX CIIOCOOHOCTEH:

— Cucrema snekTpoHHOro oOyuenus Yal'Vy .

IlepeyeHb nporpaMMHOro odecrne4eHus :

CrangapTHOE CHUCTEMHOE U IOJIb30BaTENbCKOE JIMIIEH3MOHHOE MPOTrpaMMHOE
o0ecrnieyeHue.

12. Onucanne MaTepuaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAMMOM ISl
OCYIIEeCTBJICHUSI 00Pa30BaATEIBLHOIO NMPOLECCA MO JUCHHUILIIINHE
Ay,Z[I/ITOPI/II/I A1 IIPpOBEACHUA BaHHTHﬁ, JOJIDKHBI COOTBETCTBOBATH BCEM
HEOOXOJUMBIM HOpPMaM  OpraHM3allMk TpyJa ¢ y4eOHOW  JIeSITEIBHOCTH,
3aKPCIVICHHBIM 3aKOHOAATCJIbHBIMK aKTaMU P(D, Kyla BXOJAT: OCBCIHICHHOCTD,
OayaHc TeMIIepaTypHOTO pexXuMma, OanaHc rymMma, MeOJIUMpoBKa, THTHEHUYHOCTD.
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Jlst ipoBeiCHUS 3aHSATUN PA3IMYHBIX THIIOB, B 3aBUCUMOCTH OT CIenU(DUKA
JTUCLUUIUIMHBI, KaK TMpaBujo, Tpedyercs (no evlibopy npenodasamenisi, UCXOAS W3
TeJIeld 3aHATHS U YKa3aHHOTO B YYeOHOM IIJIaHEe BUIa KOHTAKTHOUM paboThI):

1. JIns mpoBeneHUs 3aHATUH J1eKYuUOHHO20 TUTIA — TAPTBI M CTYJbS, TOCKa
MEJIOBasi/MarHUTHO-MapKepHasi, MeJ/MapKephl, MPOEKTOP, HOYTOYK/KOMITBIOTED,
Hajguyue HeoOxoaumoro mnporpammHoro ob6ecnedenuss (Windows, MS Office —
Word, Excel, Power Point, makerbl s 00pabOOTKHM CTaTUCTUYECKUX JIaHHBIX
Statistica, SPSS).

2. Jlns mpoBeneHus] MPAKTUYECKUX 3aHATUU CeMUHAPCKO20 TUTA — TMapThl U
CTyNbs, JOCKa  MEJIOBas/MarHUTHO-MapKepHas,  MeJ/MapKephl,  MPOEKTOD,
HOYTOYK/KOMIIBIOTEP, HaJIM4uWe HEOOXOJMMOro MPOTPAMMHOIO  00ECIICYCHHS
(Windows, MS Office — Word, Excel, Power Point, makersl mms oOGpaboTku
CTaTUCTHYECKUX JaHHBIX Statistica, SPSS).

3. [ns mnpoBeAcHHs TPAKTHUECKUX 3aHATUNH MPeHUH208020 THMA —
CTYJbs/Kpecia-MeIKi, CBOOOJHOE TMPOCTPAHCTBO, JOCKAa MEJOBas/MarHUTHO-
MapKepHasi, MeJI/MapKephl, pacxo/IHbIe MaTepHUabl:
Oymara/daomacrepsl/KapaH Ialliy.

4. Jlns mpoBeAeHHs MPaAKTUIECKUX 3aHATHH 1abopamopHo2o THTA — He MEHee
15 cranMoHApHBIX KOMIBIOTEPOB, MapThl M CTYJbs, TOCKa MEJIOBas/MarHUTHO-
MapKepHasi, MeJl/MapKepbl, TPOEKTOP, HOYTOYK/KOMIBIOTEP, HATMINE HEOOXOIUMOTO
nporpammuoro obecrneuenus (Windows, MS Office — Word, Excel, Power Point,
MaKeThl 7151 00pabOTKH CTaTUCTHUECKUX JaHHbIX Statistica, SPSS).

TpeboBanust Kk pacXoAHBIM MaTepuanam (no 6vibopy npenodasamelis, UCXOIS
U3 IeJIeH 3aHsITHS ¥ YKa3aHHOTO B y4eOHOM TUTaHE BUAA KOHTAKTHOW paboThI):

— MeJ/MapKep;

— TpsmKa/ryOKa;

— Oymara ¢opmata A4 nmpuHTEpHas;

— (bymoMacTepbl/KapaHIaliiu.

13. Oco0eHHOCTH OpraHu3anuu 00pa3oBaTeJIbHOI0 Mpolecca
110 JJI1 HHBAJIMJAOB H JIMI C OTPAHNYEHHBIMHA BO3MOKHOCTAMH
310POBbS

B rpynmax, B coctaB KOTOpbIX BXOASAT cTyldeHTbl ¢ OB3, B mnpouecce
MpOBEICHUST yUeOHBIX 3aHATUHN, MPEMOAABATENIO CIEAYET CTPEMUTHCS K CO3/IaHUIO
ruOKon u BAPUATUBHOMN OpPraHU3alHOHHO-METOANYECKOU CUCTEMBI
oOy4eHHus, aIeKBaTHOM ~ 00pa3oBaTEeNbHBIM MOTPEOHOCTSIM  JAHHOW  KaTeropuu
CTYJIEHTOB, KOTOpasi MO3BOJUT HE TOJBKO OOECHEYUTh MPEEeMCTBEHHOCTh CHUCTEM
00111ero (MHKJIFO3UBHOT0) M BBICIIIETO MTPOGEeCCUOHAIBHOTO 00pa3oBaHus, HO U OyaeT
croco0CcTBOBaTh (OPMHUPOBAHUIO Y HUX KOMMETeHIMH, npeaycMoTpeHHbix PI'OC
BO, yckopur Ttemnbl MNpPOPECCHOHAIBHOIO CTAHOBJEHUS, a Takke Oyaer
CIIOCOOCTBOBATH UX COLIMANILHOM aIaNTall|H.

B nporecce IPETo aBaHUs yueOHOU JAUCLUTLTAHBI
HEO0OXOUMO CITIOCOOCTBOBATh  CO3JAHUI0 HA KaXJAOM 3aHATUU  TOJEPAHTHOM
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COIMOKYJIBTYPHOU Cpebl, HEOOXOoauMou s (HOPMUPOBAHMS Yy BCEX CTYICHTOB
IPaKJAHCKOM, MPABOBOM M MPOQPECCUOHATILHON MO3UIIMU COYy4YaCTHsl, TOTOBHOCTH K
NOJIHOIIEHHOMY  OOIIEHHIO,  COTPYJHUYECTBY,  CIIOCOOHOCTH  TOJIEPAHTHO
BOCIIPUHUMATh COLUAJIbHBIC, INYHOCTHBIE U KYJIBTYPHBIC Pa3JIM4Msi, B TOM YHUCIE U
XapakTepHble 1151 cTyeHToB ¢ OB3.

[TocpencTBoOM COBMECTHOM, HWHIMBUAYAJbHOM W  TPYNIOBOH  pabOThI
HEOOXOIUMO CHOCOOCTBOBaTh (POPMUPOBAHUIO Yy BCEX CTYAEHTOB aKTUBHOMU
KU3HCHHOW TO3HIINHM U PAa3BUTHUIO CMOCOOHOCTH JKUTh B MHUPE PAa3HBIX JIIOICH H
UJIeH, a TakkKe O00ECIeYHTh COONIOACHHE OOYJYalOIMMUMKCS WX TpaB UM CBOOOA H
MIPU3HAHKE MIPaBa JPYyroro 4ejaoBeKa, B T.4. U cTyaAeHTOB ¢ OB3 Ha Takue e npasa.

B mpouecce oOyuenus crtymentoB ¢ OB3 B oO0s3aTensHOM mOpsiike
HEOOXOJAMMO YUYUTHIBATh PEKOMEHIAIMH CIIYKOBl MEIUKO-COITUATHHOU SKCIEPTHU3BI
WM TICUXOJIOTO-MEIUKO-TIETarOTHIECKON KOMUCCHH, OOYCIIOBICHHBIC Pa3TUIHBIMU
CTapTOBBIMHU BO3MOXHOCTSIMH JaHHOW KaTeropuu oOydawommxcs (CTPYKTYpoid,
TSXKECTBIO, CII0KHOCTBIO 1€(PEKTOB Pa3BUTHS).

B  npouecce omamenus  cryneHtamu ¢ OB3  kommnereHumsaMmu,
npeayCMOTPpeHHBIMU pabodeit mporpammoit aucuuruinabl (PITJI) mpenogaBartento
CI€AyeT  HEYKOCHHUTEIIbHO PyKOBOJCTBOBATbCA  CICAYIOUIMMH  IPUHUUIIAMHA
MOCTPOEHUSI HHKIIFO3UBHOT'O 00pa30BaTEIbHOIO MPOCTPAHCTBRA:

[IpyHIMN MHAMBUAYATBHOTO TMOAXOAA, MPEANoJararonuii BbeIOOp QopM,
TEXHOJIOTH, METOAOB H CpPEACTB OOy4YeHHS W BOCHUTAHUS C Yy4ETOM
MHANBUAYAIbHBIX 00pa30BaTENbHBIX MOTPEOHOCTEN Kakaoro u3 cryaeHtoB ¢ OB3,
YUYUTBHIBAIOIIMMHU  PA3JIMYHBIE CTAPTOBBIE BO3MOXHOCTSMU JAHHOM KaTErOpHHU
oOy4Jaroruxcst (CTpyKTypy, TSIKECTh, CJI0KHOCTh Ae(EKTOB Pa3BUTHS).

[IpyHIMO BapuaTMBHOW pa3BUBAIOLIEH CpEeAbl, KOTOPBIM MPEANOJIAraet
HaJIM4YUE B MPOIECCe MPOBEACHHS yUEOHBIX 3aHATUH U CAMOCTOATEIHHOW pabOThI
CTYJICHTOB HEOOXOJIMMBIX pa3BUBAIOIIMX U JAUJAKTHYECKUX MOCOOUIA, CpEelCTB
oOydeHHs, a TaKKe OpraHu3alnuio 0e30apbepHON Cpefbl, C YYETOM CTPYKTYpHI
HapylIeHUusT B Pa3BUTHM (HapYIIECHUS OMOPHO-ABUTATENILHOIO armapara, 3peHHs,
ciyxa u ap.).

[TpuHIIMTT BapuaTUBHON METOAMYECKON 0a3bl, Mpeanoiaraloiuii BO3MOKHOCTh
U CIIOCOOHOCTH MCMOJIB30BAHMS TIPETOJaBATEIEM B MIPOLIECCE OBIAJICHUS CTYI€HTAMU
¢ OB3 nanHo# yueOHON NUCIUILIMHOMN, TEXHOJOTHUM, METOJIOB U CPEJICTB pabOThI U3
CMEXHBIX OOJacTel, NpPUMEHEHHWE METOIWK | mpueMoB Tudio-, cypmao-,
OJIMTO(PPEHOIIECIATOTUKH, JIOTOTIC/THH.

[TpuHIMIT MOAYIBHON OpraHM3alud OCHOBHOM 00pa3oBaTelbHON MPOTPaMMBL,
MOJIpa3yMeBalONIMi  BKJIIOYEHHE B OCHOBHYIO 00pa30BaTENbHYIO MPOTpamMmy
MOAYJEH W3 CHEIMUATBHBIX KOPPEKIMOHHBIX MPOTpamMM, CIOCOOCTBYIONIUX
KOppekuuu u peabmnuranuu cryaeHtoB ¢ OB3, a Takxke HEOOXOAMMOCTH YydYeTa
IpernojaBareyieM KOHKPETHOW Yy4eOHOW JUCHUIUIMHBI MX POJM B MOBBIIICHUU
KauecTBa MPOoPECCUOHAIBHON MOATOTOBKY JaHHOW KaTErOpUU CTYJEHTOB.

[TpuHIIMIT CAMOCTOSITENLHONM aKTUBHOCTH CTyJeHTOB ¢ OB3, mpeanonaratommii
o0ecrieyeHrne CcaMOCTOSATEIbHON IMO3HABATENIbHOW AKTUBHOCTU JAHHOW KaTeropuu
CTYyJICHTOB, TIOCpeACTBOM JomnosiHeHuss pazaena PIIJ[ «Ilepeuenp yueOHO-
METOIMYECKOro oOecreueHus i CaMOCTOSITENIbHOM paboThl O0ydYaromuxcs I0
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JTUCLUUIUIMHEY, 38JJaHUSIMU, YUYUTHIBAIOIIUMU PA3TUYHbIE CTAPTOBBIE BO3MOKHOCTSIMU
JAHHOW KaTeropuu oOydarommxcst (CTPYKTYpy, TSDKECTb, CIOXKHOCTh Je(eKTOB
pa3BUTHUS).

B rpynmax, B coctaB KOTOpbIX BXoAsT cTylaeHThl ¢ OB3, B mnpouecce
NpOBEICHUs] y4eOHBIX 3aHATUN MpernojaBaTeI0 HEOOXOAUMO OCYIIECTBIISITh y4YeT
Han0oJIee TUMTMYHBIX MPOSIBICHUI TICUX03MOIIMOHAIIBHOTO PAa3BUTHS, TOBEACHYECKUX
U XapaKTepOJIOTMUYECKUX OCOOEHHOCTEH, CBOMCTBEHHBIX cTyneHtam ¢ OB3:
MOBBINNICHHOW YTOMIIIEMOCTH, JAOWJIIBHOCTH WM WHEPTHOCTH SMOITMOHATBHBIX
peaknuii, HApYIICHUH TICHXOMOTOPHOW  cdepbl, HEAOCTaTOYHOE Ppa3BUTHUE
BepOANbHBIX U HEBEPOATBHBIX ()OPM KOMMYHHKAITUU. B OTIAENBHBIX CIydasx CleIyeT
YUUTBHIBaTh WX CKJIOHHOCTH K MepemnaaaM HacTpoeHwus, ad()EeKTUBHOCTh MOBEACHUS,
MOBBIIICHHBII YPOBEHb TPEBOXHOCTH, CKJIOHHOCTh K MPOSBICHUSAM arpeccuu,
HEraTUBU3Ma U T.[.

C uenpl0 KOPPEKUMH W KOMIICHCALIUU BBIIIENEPEUNUCICHHBIX TUIUYHBIX
POSBIICHUIN MICUX03MOIMOHAIBHOTO pa3BUTHS, MOBEJACHUYECKUX u
XapaKTEPOJOTUYECKUX  OCOOEHHOCTEH, CBOMCTBEHHbIX cTyaeHTaMm ¢ OB3,
NpernojaBaTesto B XOJA€ MPOBEACHHS YYEOHBIX 3aHITHH CJEAYyeT MCHOJIb30BaTh
3I0pOBbeCcOEperaronMe TEXHOJOTMU [0 OTHOUIEHUI0 K JaHHOM KaTeropuu
CTYJICHTOB, B COOTBETCTBUM C PEKOMEHJALUAMH CIYyk Obl MEIUKO-COLUATBLHOM
HKCTIEPTU3bI UM MICUXO0JI0r0-MEIUKO-TIEJarOrMYeCKO KOMUCCHUHU.

B rpynmnax, B cocTaB KOTOpPBIX BXOAAT cTyAeHThl ¢ OB3 paznuyHoii
HO30JIOTUH, PU POBEACHUH YU€OHBIX 3aHATUIN MPENOIaBaTENIO CIEAyeT 00paTUTh
0cob0e BHUMaHUeE:

— Npu 00y4YeHHH CTYJIEHTOB C JIedeKTaMmu ciiyxa Ha co3laHue 0e30apbepHOit
cpensl OOLIEHHsI, KOTOpasi OIMpeessieTCs] HaIUUueM Y CTYACHTOB JaHHON KaTeropuu
MHJIUBUIYAJIbHBIX CIYXOBBIX alMapaTtoB (WM KOXJIEAPHBIX HMMIUJIAHTOB), HaIUYUs
TEXHUYECKUX CPEJCTB, 00ecleurBarONnX mnepeaadyy UHGOpMAlMK HAa 3PUTEITbHON
OCHOBE (CpPEeACTB CTAaTUYECKOW UM JAMHAMHYECKOW TMPOEKUWH, BUICOTEXHHUKA,
Ja3epHBIX JIMCKOB, aJIallTUPOBAHHBIX KOMIBIOTEPOB M T.JI.); MPUCYTCTBUS Ha
3aHATUSAX ThIOTOpa (MIPU HAJIMYUU B ILITATE), BIAJCIOLIETO OCHOBAMH Pa3rOBOPHOM,
JTAKTUJIBHOW M KaJbKUPYIOILIEH KECTOBOU PEUH;

— mpu OOYYEHHMH CTYIEHTOB C JAePeKTaMH 3pEHUS HAIU4YUS TOBBIIIEHHOM
ocseleHHocTu (He MeHee 1000 rokc) WM JIOKaIbHOTO OcBelieHus: He Menee 400-
500 mroKC, a TakXke HAJIMYUs ONTHUYECKHX CPEICTB (JIyIbl, ClIEHMaIbHbIE YCTPONUCTBA
IUISL  WCHOJIb30BaHMS ~ KOMIIBIOTEPA,  TEJIEBU3HOHHBIE  YBEJIMYWUTENH,  ayJUO
o0opynoBaHue IS TMPOCITYIIMBAHUSA «TOBOPSIIMX KHUTY), 3BYKOYCHIJIMBAIOIIAS
anmnaparypa MHAMBUAYaJIbHOTO NOJIb30BAHUS;

— 1pu OOy4YeHHHM CTYACHTOB C HApYLICHUSIMH OIMOPHO-IBUTATEIHbHOM
byHKIMK (C COXPAaHHBIM  HMHTEIUICKTOM)  TPEAyCMaTpUBACTCA  MPUMCHECHHE
CHEIHUAIbHOM KOMIIBIOTEPHOM TEXHUKM C COOTBETCTBYIOIIMM IPOrPaMMHBIM
oOecrieueHrueM, B TOM YHCIE, CIElUaIbHbIe BO3MOXKHOCTH OIEPAIMOHHBIX CHCTEM,
TakKMX, Kak »JKpaHHas KiIaBUaTypa, U aJbTEpHATUBHbIE YCTPOWCTBa BBOJA
uHpopmanu, a Takxke obecrieyeHue O0e30apbepHON aAPXUTEKTYPHOU CpEJbl
o0ecreynBaoIei TOCTYIMHOCTh MaJOMOOMIBHBIM IpyIinaM ctyaeHToB ¢ OB3;
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B rpynmax, B coctaB KOTOpbIX BXoasT cTyneHTsl ¢ OB3, ¢ nenpro peanu3anuu
UHAMBUIYAIbHOTO  MOAXOJa, a TakkKe TMPUHUMIA HHIUBUAyAIU3alUd U
muddepenumanuu, MPErno/iaBaTeto cienyet UCI0JIb30BATh TEXHOJIOTHUIO
HEJTMHEHHON KOHCTPYKIIUU y4eOHBIX 3aHSATHH, peayCcMaTpUBAIOIILYIO
OJIHOBPEMEHHOE COYeTaHHe (PPOHTANbHBIX, FPYIIOBBIX U HHIUBUAYAIbHBIX (OpM
paboThI C pa3IMYHBIMU KaTETOPUSMHU CTYACHTOB, B T.4. U uMmeronmmu OB3.

B nponecce yueOHBIX 3aHATHI B TpyIIax, B COCTaB KOTOPBIX BXOJAT CTYAECHTbI
¢ OB3, mpemnoaaBaTenio JKeIaTeIbHO HCIOIh30BaTh TEXHOJOTHH HAMpaBJIEHHBIC HA
pelieHne  TUAAKTUYECKUX, KOMMYHHKATUBHBIX W  KOMIIEHCATOPHBIX  3ajad,
MOCPEJICTBOM  HCIIOJIb30BAaHUS HMH(DOPMAITMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHMA
JTUCTAHITMOHHOTO U on-line 0Oy4yeHus:

— CTaHJAPTHBIE TEXHOJOTHUU —  HAMpPUMEP, KOMIBIOTEPHI, HMEIOIIHE
BCTPOCHHBIC (DYHKIIMM HACTPOWKH [JISl JIMII C OTPAHUYECHHBIMH BO3MOYKHOCTSIMH
3]10pPOBbS;

— JpoctynHble (opMaThl JAHHBIX, HU3BECTHBIE TaKXKe KaK ajJbTEepPHATHUBHBIC
dhopmatel — Hanpumep, noctynHbeiiit HTML u ap.

— BcromorarenbHbie TexHosorun (BT)— 310 «ycTpoiicTBa, NPOILYKTHI,
o0opyJ0BaHuE, MpOrpaMMHOE OO€CleueHue WIM YCIyrd, HampaBlIeHHbIE Ha
yCHJICHHE, TOAICPKKY WIH YIydllleHHne GYHKIMOHATBHBIX BO3MOXKHOCTEH CTYA€HTOB
¢ OB3, kK HUM OTHOCSITCSl anmaparthbl, YCTPOUCTBA JIJIsl UTEHUS C dKpaHa, KIaBUATYyphI
CO CIICTIMAIbHBIMU BO3MOXKHOCTSIMU U T.I.

— IMCTaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTHN 00ydeHus cTyeHToB ¢ OB3
MPEIOCTABIISIOT BO3MOXKHOCTh WHAWBHUIAYATU3ANNN TPACKTOPUH OOy4YEHUS TaHHOU
KaTeropuy CTYACHTOB, YTO TMOAPAa3yMEBACT WHAMBUAYATU3AINIO COJEPIKAHMS,
METOJ/IOB, TeMIIa YYeOHOU NEITEIHHOCTH 00Yy4aromerocsi, BO3SMOXXHOCTh CIEAUTH 3a
KOHKPETHBIMU JeicTBUsIMU cTyaeHTa ¢ OB3 mpu pemieHnn KOHKPETHBIX 3aj1ad,
BHECEHHUS, TMPU HEOOXOAUMOCTH, TpeOyeMbIX KOPPEKTUPOBOK B JESATEIBHOCTDH
oOydJaronierocss ¥ MpenojaaBaTelis; JaHHbIE TEXHOJOTHU MO3BOJISIIOT 3(PGHEKTUBHO
o0ecreunBaTh KOMMYHHKaIMU cTyaeHTa ¢ OB3 He ToJbKO ¢ mpenoaBareneM, HO U C
JIPYTrUMHU OOYYAIOIIMMHUCS B MPOIIECCE MO3HABATEIBHOU NEATETbHOCTH.

— HaubOosiee HdPexkTuBHBIMU GopMaMU W METOJAAMH JIUCTaHIIMOHHOIO
oOy4eHHs SBISIOTCS TNEPCOHANbHBIE CaWThl MpernojaBaresiel, obecneunBaroUuX
OHJIAH TOJAJEPXKKY MpoQecCuoHabHOrO oOpa3oBaHust cTyneHtoB ¢ OB3,
anektponabie YMK u PII/], yaeOHUKYM HA 37IEKTPOHHBIX HOCHUTENSAX, BUICOICKIIUN H
T.1.

B rpymmax, B coctraB koTOphiX BXOmsT cTyAaeHTH ¢ OB3, mpemomaBartemio
KEJNAaTeIbHO  WCMOJh30BaTh B Tpollecce  y4eOHBIX  3aHATHHA TEXHOJIOTHH
HaIpaBJICHHBIC HA aKTHBU3AIMIO yUeOHOU IeITeTbHOCTH, TAKUE KaK:

— CHCTEMa ONEPEKAIINX 3aJaHUM, CIIOCOOCTBYIOMINX aKTyalnu3allii 3HAHUHA
u Oosiee >PdexkTuBHOMY BocnpusaTHIO cryaeHTamMu ¢ OB3 nanHoi yueOHOM
JTUCIUTUTUHBL

— pabora B quagax (mapax) CMEHHOI'O COCTaBa, BKItoUaromux cryjaentra ¢ OB3
U €r0 OJIHOKYPCHUKOB, HE UMEIOIIMX OTKJIIOHEHUH B ICHXOCOMAaTUYECKOM Pa3BUTHH;
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— OIIOpPHBIE KOHCHIEKTbl W CXEMBbI, IO3BOJSIOIINE CUCTEMATU3UPOBATh H
aZanTUPOBAaTh M3y4aeMbld MaTepuall B COOTBETCTBUU C OCOOCHHOCTAMM Pa3BUTHS
ctynenToB ¢ OB3 paznu4Hoi HO30JI0TUH;

— OJIaHKOBbIE METOJIMKH, C UCIOJIb30BAHUEM KapTOYeK, BKIHOYAIOLIUX
UHAMBUIYaJIbHbIE ~MHOTOYPOBHEBbIE  3aJlaHWs, aJalNTHUPOBAHHbBIE C  YYETOM
0COOEHHOCTEN pa3BUTHS U 00pa3oBaTeIbHBIX OTpeOHOCTEH cTyneHToB ¢ OB3 u ux
BO3MOKHOCTEH;

— METOJIUKA CUTYaIIMOHHOTO 00y4eHUs (Kehc-MeTo 1)

— METOJIMKa COBMECTHOTO OCTaBIICHHUSI MPOEKTOB, KaK CIOCO0a JOCTUKCHHS
JIUIaKTUYECKOH 1IeNM Yepes3 AeTalbHYI0 pa3paboTKy aKTyaabHOM MPOOIeMbl, KOTOpas
JOJKHA 3aBEPIIMTHCS BIOJHE PEaJbHBIM, OCSI3a€MbIM MPAKTUUYECKUM PE3YJIbTaTOM,
OQOpMIIGHHBIM TE€M WJIM HHBIM O00Opa3oM BPEMEHHON WHUIMATHUBHOW TPyNION
pa3paboTunkoB, u3 4yucia ctyaeHToB ¢ OB3 u X OJHOKYpPCHHKOB, HE WMEIOIINX
OTKJIOHEHUH B ICUXOCOMATHUYE€CKOM Pa3BUTHH;

— METOAMKHA COBMECTHOTO OOYYEHHMs, peaiu3yeMbleé B COCTABE BPEMEHHBIX
MHUIMATUBHBIX TPYIII, KOTOPBIE CO3JAI0TCA B Ipollecce YUeOHBIX 3aHATUI U3 YHUCIIa
ctyneHtoB ¢ OB3 ¥ uX OJHOKYPCHUKOB, HE HMEIONIMX OTKJIOHEHUH B
NICUXOCOMAaTUYECKOM pPa3BUTUMU, C I1EJIbI0O COBMECTHOIO HAIUCAaHUS JIOKJIAJOB,
pedeparoB, scce, a Takke MOATOTOBKH OuOIMOrpaduueckux 0030pOB HAYUYHOU W
METOJIMYECKON JIUTEepaTyphbl, MPOBEICHUS HSKCIEPUMEHTAIbHBIX HCCIIEI0OBAHMM,
MOJATOTOBKM  Npe3eHTalui, O(OopMIeHUS KapTOTEKH HOPMATHBHO-IIPABOBBIX
JOKYMEHTOB, PErfIaMEHTHPYIOMIHNX NPO(ECCUOHATBHYIO EATEIbHOCTD U T.I1.

B mpouecce yueOHbIX 3aHSTHI, B TpYMMax, B COCTaB KOTOPBIX BXOJST
ctyaeHTsl ¢ OB3, npenonaBaresio KenaTeabHO UCTOIb30BaTh B MPOLECCE YUEOHBIX
3aHATUN TE€XHOJIOTMH, HANIPABJICHHbIE HAa MO3UTUBHOE CTUMYJIHUPOBAHUE UX YUeOHOI
NEeSATEIbHOCTH:

— TMPEIOCTaBIATh PEalbHYI0 BO3MOXKHOCTH I TIOJYYEHHS B Ipoliecce
3aHATUI UHAMBUAYAJIbHON KOHCYJITaTUBHO-METOAMYECKON MTOMOIIIH,

— JaBaTh BO3MOXHOCTb [IJIi BbIOOpa MPHUBIIEKATENBHOIO 3aJaHUs, IOCIe
BBITIOJIHEHUS 00513aTE€BHOTO,

— TIpeaynpexiaTb BO3HUKHOBEHHE HEKOHCTPYKTHUBHBIX KOHQMIMKTOB MEXKIY
ctynentamu ¢ OB3 u HMX OJHOKYPCHUKAMM, HCKIIOYas, TakKUM 00pa3om,
BO3MOXHOCTh BO3HMKHOBEHHSI Yy YYacTHHUKOB 0Opa30oBaTeIbHOTO IpoIliecca,
CTPECCOBBIX CUTYAllMi U HETaTUBHBIX PEAKIIUM.

B rpynmax, B coctaB KOTOpbIX BXOAAT cTyaeHThl ¢ OB3, B mporecce yueOHbIX
3aHATHI MPENOIABATEIO KENATEIBHO HCIOIb30BATh TEXHOJIOIMH, HAIIpaBJICHHbIE Ha
AMArHOCTUKY YPOBHA M TEMIIOB MPO(ECCHOHANIBHOIO CTAaHOBIIEHUS CTYIEHTOB C
OB3, a Tak)ke TeXHOJIOTUM MOHUTOPUHIA CTENEHU YCHEIIHOCTH (HOPMUPOBAHUS Y
HuX KomneteHuui, npexycmorpeHabix ®I'OC BIIO nmpu u3zydenun naHHON y4eOHOM
JTUCIUIUIMHBI, MCHOJB3YS C OSTOM LENbl0 CHEUUaJIbHO aJanTUPOBAHHBIA (OHJ
OLICHOYHBIX CPEJICTB U (POPM IPOBEICHUS TPOMEKYTOUHON M UTOTOBOM aTTECTALIMH,
crenuaigbHble TEXHMYECKHMX CpeAcTBa, ImpenocTaBisia cryaeHtaMm ¢ OB3
JOTIOJTHUTENbHOE BpeMs JUIsl TMOATOTOBKM OTBETOB, MPUBIIEKAas THIOTOPOB (IpH
HAJMYUU B IITATE).
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[Io  pe3ynpTaTaM  TEKyIIEro  MOHHUTOPUHIA  CTENEHU  YCIEIIHOCTH
dbopmupoBanus y ctyaeHToB ¢ OB3 komnerennuii, npeaycmorpeHasix @I'OC BITO
B paMKax U3y4YeHUM JaHHOW y4eOHOW JAMCUMIUIMHBI, NpPU BO3HUKHOBEHUU
OOBEKTHUBHOM  HEOOXOAMMOCTH,  OOYCJIOBJIEHHOM  ONTUMHU3AIMENd  TEMIIOB
npo(eccOoHaNbHOTO CTAaHOBJIEHUSI KOHKpeTHOro ctyneHta ¢ OB3, npenonasatento,
COBMECTHO C TBHIOTOPOM (MpU HAJIMYUU B IITATE) U CIYKOOH IMCHUXOJIOrMYECKOU
NOJJICPKKH, CIIEAyeT pa3padoTarh aJanTUPOBAHHBIA WHAWBUIYAIbHBIA MapuipyT
OBJIAJICHUsS] JaHHOW y4eOHOM NIHUCUMIUIMHOM, aJleKBaTHBIM ero o0pa3oBaTeIbHBIM
MOTPEOHOCTSIM U BO3MOKHOCTSIM.
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[Ipunoxenue 1

DoH/1 OLIeHOYHBIX cpeacTB. CIUCOK BONPOCOB /ISl IPOBEIeHMS
OLICHKU 3HAHUM aCUPAHTA

1. ®usnueckue npudOpEI
W3mepuTenbHbie TPUOOPHI

JlaTuuku u mpeodpazoBaTenu

N S

MeToabl U3MEPEHNS JTUHENHBIX BEIIMYUH

Metoabl U3MEPEHUS YTIOBbIX BEIUYNH

6. Metopl onpeiesieHHs] HOBEPXHOCTH, pacxoaa

7. DKCIEPUMEHTAIIbHbIE METO/Ibl U3BMEPEHUS YTIOBBIX CKOPOCTEMN
8. Metonasl n3mMepeHus KoJieO0aHnu, CUII © MOMEHTOB WHEPITUN

9. MeTonbl CO3/1aHMs U ONPEICICHUS TaBICHUS

10.Metopl onpeieNICHHs] BIAXKHOCTH U BI3KOCTH

11.MeTtoipl CO30aHUsI MOCTOSHHOTO U IEPEMEHHOTO TOKA
12.VccnenoBaHue NOBEPXHOCTH HAHOPA3MEPHBIX
13.Cxanupyromas 30H10Bast

14. ATOMHO-CUI0Basi MUKPOCKOMUS

15.MeTtoibl HEKOHTAKTHOM 30HJ0BOM MUKPOCKOITUM ¥ 30HI0BOM JIUTO-
16.rpadun

17.@OTO3NEKTPOHHASI CIIEKTPOCKOIHS

18.0xe-3JIeKTpOHHAs CIIEKTPOCKOINUSA U MUKPOCKOIIHS
19.0npenenenne TeMiepaTypbl

20. TepmomeTpus

21.TepMoMeTpHI

22. TepMO3IEKTpUYECKAs] U ONTHYECKAS] TEPMOMETPUS

23. TerioeMKOCTb
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24. Annabatuueckas KaJopuMeTpHs
25.Ckanupyrolas KaJIOpUMETPHS

26.Pacimpenne TBepbIX TENl

27.MeTtojpl uccieoBaHus TEMIOBOTO PACIIMPEHUS
28.PaaroTexHu4YecKre U akyCTUYECKUE METOIbI

29. TemnonpoBOAHOCTb

30.Knaccudukanus ommoOox

31.Ananu3 u 00paboTKa SKCIIEPUMEHTAIBHBIX JaHHbBIX
32. AHanu3 pe3ysibTaTOB U3MEPEHUM
33.KoCBEeHHbBIE U3MEPEHUS

34.AHanu3 pe3yJabTaTOB COBMECTHBIX U3MEpPEHUN

35.OKcrepuMEeHT
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