MMUHUCTEPCTBO HAVKH U BBICIHIEI'O OBPA30OBAHWA POCCHUMCKOM
OEIEPAITNH
¢enepalsHOe rocyAApCTBEHHOE ABTOHOMHOE o0pazoBaTeNbHOe YHPCXKICHHE BRICILIETO
obpazoBaHus
"C AHKT-TIETEPBYPICKMM T'OCY JAPCTBEHHbIH YHUBEPCUTET
APPOKOCMMYECKOI'O ITPUBOPOCTPOEHHA"

Kadgenpa Ne 3
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Jluct cornacosanuns paboueil mporpaMMBel JUCUHILTHHBI

IlporpamMmy cocTasui (a)
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ROLL, K. (.-M. H,, 1011, 16.04.2020 H.I1.JIaBpoBckas

(mOJLKHOCTE, Y. CTENEHS, 3BaHHE) L% (noanuce, para) (ueuLHaTL, hamMims)

IIporpamma onoGpeHa Ha 3acefanuu kadenpe Ne 3

«16» anpenst 2020 r, mpotokon Ne 13

3apemyrowmuii kapeapoit Ne 3

I.T.H.,1pod. ‘.%16.04.2020 A.B. KonsuisrioB

(yu4. cTeneHs, 36aHHE) “""—"""Tﬁonnuu, nara) (uHHUHaBL, GamMunms)

Orsercreennsiii 3a OIT BO 14.03.01(21)

CT.IIpeI. 6.2020 H.B. PemerankoBa
(OJDKHOCTE, y4. CTEMEHs, 3BaHUE) gﬁmct. na'ra) (uHELHanLL, GaMuIIKs)
3aMecTHTENb JUPEKTOpAa HHCTHTYTA 03 7 a gmecrcou pabore
1.0.3a8.kad., K.3.H., JOI, 22 06.2020 I'.C. Apmauosa-TensHHK

(nOIIKHOCTS, Y4. CTENeHB, 3BaHHE) (noﬁmics naTa) (uenupasl, daminns)



Annoranus

Jucruminaa «Mertoasl o0OramieHusl ypaHay BXOAMT B 00pa3oBaTENBHYIO MPOTPaMMy
BBICIIETO OOpa30BaHMs IO HANpaBICHUIO NOATrOoTOBKW/ crenuansHocTd 14.03.01 «Snepnas
SHEPreTHKa W TEIUIOQHU3MKa» HANpPaBICHHOCTH «TEeXHOJIOrMM YHpaBiIeHUS B SICPHON
sHepreTukey. Jucnumimna peanusyercs kagenpoit «Ne3y.

JlucrurvHa HareJaeHa Ha JOPMUPOBAHUE Y BBITYCKHHUKA CIICAYIONINX KOMIIETECHIIN:

I[IK-1 «CnocoOHOCTh K ydacTHIO B pa3pabOTKe METOJOB IMPOTHO3MPOBAHUS
KOJIMYECTBEHHBIX XapaKTEPUCTUK IIPOLECCOB, MPOTEKAIOIIMX B KOHKPETHBIX TEXHHYECKUX
cUCTeMax Ha OCHOBE CYIIECTBYIOIIUX METOIHK

ConepkaHue AMCIMIUIMHBI OXBaTBHIBAET KPYr BOIIPOCOB, CBS3aHHBIX C OOOTramleHHEM

ypaHa.

[IpenofaBanne IUCHUIUIMHBI TIPEIyCMAaTPUBACT CleAylomme (GOpPMBI  OpPTraHU3AMH

y4eOHOro TMporecca: JEeKIUH, JTadopaTopHbIe paboThl, caMOCTOsTENIbHAS paboTa CTyJEHTa,
KOHCYJIbTaIlHH.

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOIHAS aTTeCTAIUs B (hOpMe DK3aMEHA.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCIMILIUHBI COCTaBIseT 4 3a4eTHhIX eAuHHIbI, 144
Jaca.

SI3bIK 00yUYeHUs IO JUCIHUILTUHE KPYCCKUM »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[enpro mpenoaBaHus TUCIUTUIHHEI SBIISIETCS O3HAKOMIICHHE C (DU3MKO — XUMHUYCCKHUMHU

CBOMCTBAMH ypaHa W €ro BKHCHIIMMH XUMHYCCKHMMH COCIMHCHUSMH, MHHEpAIaMU,

pyJaMu, MECTOPOKICHUSMHU, TEXHOJIOTHEH TOTYyYSHHS U3 Py METAJUTMYECKOTO YpaHa, a

TaK)Ke BKHEHUIINX €ro MPOMBIIIJICHHBIX COSAMHEHUN — OKCHUIOB M (DTOPH/IOB

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHOIN MpOrpaMMBbl BBICIIIET0 00pa3oBaHus (maiee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbraTe u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIONUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JTOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHs KOMNETEHIINI ¥ UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpynna) Kon u HauMeHOBaHWE HHIMKATOPA JOCTHUKEHUS
HauMEHOBaHUE
KOMIIETEHIIUHA KOMIIETEHIIUHA
KOMIIETEHIIUU

[1K-1 CriocobHOCTE
K YYacTHIO B
pa3paboTKe METOIOB

IIPOrHO3UPOBAHUS
KOJINYECTBEHHBIX
[1K-1.3.1 3HaeT MeTO 1l MPOTHO3UPOBAHUS
XapaKTEPUCTHUK
[TpodeccronanbHbIe IPOLECCOB KOJINYECTBEHHBIX XapaKTEPUCTHK IPOLIECCOB,
KOMIIETEHIIUU p ’ MIPOTEKAIOIINX B KOHKPETHBIX TEXHUYECKUX

MPOTEKAIOIIUX B
KOHKPETHBIX
TEXHUYECKHUX
CHCTeMaX Ha OCHOBE
CYIIIECTBYIOIIHNX
METOIUK

CUCTCMAX HAa OCHOBC CYHICCTBYIHOIINX METOAUK

2. Mecro nucuumianssl B ctpykType OI1
HucnuninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJarOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:
— ®usnyeckue OCHOBBI SIEPHON YJHEPTETUKH.

3HaHMs, TOJyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JIHUCUUIUIMHBI, MMEIOT Kak
CaMOCTOATENILHOE 3HAUYEHUE, TaK U MOT'YT UCIIOJIb30BATHCS IIPU U3YYEHUU APYTUX JUCLUIIINH:
— SlnepHble peakTOpbl B KOCMHUYECKHUX U CYIOBBIX CUCTEMAX.

3. OO0BEeM | TPYJOEMKOCTh JUCIIHILTAHBI
JHlannapie 00 00meM oO0beMe MUCIUILUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHIIOB Yy4eOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJIO0EMKOCTH 110 ceMecTpaMm) MPeICTaBICHBI B
Tabnure 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTIITNHBI

TpynoemkocTs o
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocma ouCUuUNIUHLL, 4/ 144 4/ 144
3E/ (uac)




AyoumopHhuvle 3anamus, BCEro Jac. 51 51
B TOM YHCIIE:

nexuu (JI), (gac) 17 17

npaktuyeckue/cemunapckue 3anstus  (113),

(gac)

naboparopusie padbots (JIP), (dac) 34 34

KypcoBoii mpoekT (padota) (KII, KP), (dac)

9K3aMeH, (4Jac) 36 36
CamocmosamenvHas paboma, Bcero (dac) 57 57
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI IK3aMeH

4, ConepmaHI/Ie AUCHUITIIMHBI

4.1. Pacnpeznenenue Tpy10€MKOCTH TUCIUIUIMHEI IO pa3/enaM U BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuna 3 — Paznesnbl, TeMbl TUCIHUILINHBI, UX TPYAOEMKOCTh

Pazpgensl, TeMbl JUCIIUIIIMHBI Jlexnmn 113 (C3) JIP KII CPC
(dac) (qac) (qac) (uac) (uac)
Cewmectp 7

Pasnen 1. BBenenue 2 2
Pasznen 2. CBoiicTBa ypaHa 4 8 11
Pasnen 3. Baxxueiimme 3 6 11
COCIMHEHUs ypaHa
Paznen 4. Ypan B npupoze 3 8 11
Pasgen 5. OcHOBHBIE 3a7a4d TEXHOJIOTHU 4 8 11
ypaHa
Pasmen 6. IlpemorBpammeHue 3apakeHHS 1 4 11
OKpYXaromel cpepl TEXHOJIOTHYCCKUMU
OTXO0JIaMH NPOU3BOJICTBA ypaHa
Hroro B cemectpe: 17 34 57
Hroro: 17 0 34 0 57

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesioB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep paszznena HasBaHue u conepxanue pa3fesioB U TeM JEKIIMOHHBIX 3aHATUI
Pa3nen 1 Beenenue
Knaccugukaius mMaTepuanoB, UCHOIb3yEeMbIX B aTOMHOW 3HEPreTHKE.
SAnepHoe ceipbe. AnepHoe roproyee
Paznen 2 CaoiicTBa ypaHa
CBelleHMs W3 UCTOPUM OTKPBITUS ypaHa. YpaH Kak DIIEMEHT.




M30oTONHBIN cOCTaB U paIuOAKTUBHBIE KOHCTAHTHI €CTECTBEHHOI'O ypaHa
Merammuecknii  ypaH. @Dusuyeckue CBOWCTBA: yIEIbHBIM  BeC,
TeMnepaTrypbl ILIaBJICHUS n KUTICHHUS, TEIUIONPOBOIHOCTb,
TEIUIOEMKOCTh. XHMMHUYECKHE CBOWCTBA: OTHOILICHHE YypaHa K rasawm,
BOJIE, KCIIOTaM M OCHOBaHMSAM

Pasnen 3

Baxneimue coeiuHeHus ypaHa
BasleHTHOCTH ypaHa, YCTOMYMBOCTB ypaHa pPAa3JIM4YHON BAJIECHTHOCTH.
Oxcunpl ypaHa: (U3MKO — XUMHUYECKUE CBOMCTBA, CIIOCOOBI MOTYYEHUs
U TpuMeHeHHs. [amoreHuapl ypaHa: TeTpa@Topua M TekcapTOpu.
®U3MKO — XUMHUYECKHE CBOMCTBA, CIIOCOOBI MOIyYEHHsI U NPUMEHEHHUS.
Conu ypanwia: HUTpAT, cynb(haT, KapOOHATHl, HATPUN — ypaHHJIAIIETaT.
®DU3HMKO — XUMHYECKHE CBOMCTBA, CIOCOOBI NOIY4YEHUS] U IPUMEHEHHUS

Pazmen 4

VYpan B npupoe
PacnpoctpaneHHocTh ypaHa. Baxneimue MHHEPaIbI 51
MECTOPOKICHHUS.

Paspen 5

OcHOBHBIE 337124 TEXHOJIOTUH ypaHa
OO6mrast cxema MepepabOTKU ypaHcoaepxkKaiux Mareprano. Kiaccudukarus
ypaHOBBIX pyA. MexaHuueckass oOpaOoTKa pyl; IpoOJicHHe, H3MEIbYCHUE,
knaccuukanys 1Mo KpynHocTH (pakiuii. Pammomerpudeckoe oOorameHue
ypaHoBbIX pya. CepHOKHCIOE BbIIeNauMBaHue ypaHa u3 pyn. I[lomyuenue
METAJUTMYECKOT0 ypaHa

Pasznen 6

[MpenoTBpamenne 3apaKeHUs OKPYXKAlOMIEH Cpensl  TEeXHOJIOTMYECKHMMH
OTXOJIaMH NIPOU3BOJICTBA ypaHa

XapakTepucTUKa  ra3000pa3HbIX, JKHAKHX W TBEPIBIX  OTXOOB.
O6e3BpexrBaHUE OTXOI0B. 3aXOpOHEHHE

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabnuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

Ne
rJI\}-;‘)T Temb1 mpaxTHyecKuX DopMBbI NPAKTUYECKUX 3AHATHM prz[?s;gocn, E[ féluelfr?
JIHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TAOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
Ne Ne
Tpynoe
HaumenoBanue nabopaTopHbIX padoT paznena
- MKOCTb, (4ac) P —
Cemectp 7

MaremaTtuueckoe MOJIETMPOBAaHUE 4 2
MacCOOOMEHHBIX ITPOIIECCOB

MaremaTHuecKoe MOIEIMPOBAHUE TETII00OMEHHBIX 4 2
IIPOLIECCOB

Marematuueckoe MOJIETMPOBAaHUE YydacTKa IMpHU 3 3
pEeryIupoBaHUM KOHIIEHTPALIUY BEHIECTBa




MaremaTtuueckoe MOJIETTUPOBAHHE 3
TEII000OMEHHUKOB

MaremaTuyeckoe MOJEIMPOBAHUE YydacTKa IpHU 4
pEryJIMpOBaHUM JJABJIICHUS CKUMAEMOM KUJIKOCTH

MaremaTuyeckoe MOJEIMPOBAHUE YydacTKa IpHU 4
pEryJIMpOBaHUMU YPOBHS CPEJIbl B EMKOCTH

MatemaTtuueckoe MO/JICTTUPOBAaHKE yJacTka 4
CMEIICHUS KUJIKOCTEH

MaremaTuyeckoe  MOJCIUPOBAHUE  JUHAMHKHU 4
’KMJIKOCTHBIX U ra30BBIX IIOTOKOB

MatemaTtuueckoe MO/JICTTUPOBAHHE KHHETHKH 4
XMMHYECKUX PEAKIUI

Bcero: | 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeaAyCMOTPCHO

4.6. CamocrosrenbHas padoTa 00yJaronIuXcs

Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEICHBI B TabnuIe 7.

Tabmuua 7 — Bugsl caMocTosTeNnbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 7,
Bun camocrostensHoi paboTh
qac qac
1 2 3
W3ydeHue TeopeTHuecKOro MaTepuanina
19 19
qucturiHbl (TO)
IToaroToBKa K TEKYIIEMY KOHTPOJIIIO 19 19
ycneBaemoctu (TKVY)
IToaroToBka K MpoOMeEXyTOYHOU
19 19
atrecranuu (ITA)
Bcero: o7 o7

5. Ilepedenp yueOHO-METOANYECKOTO OOECTIEUEHUS
JUISL CAMOCTOSITETTEHOM pabOThl 00YYAIONIMXCS TT0 TUCIUIUINHE (MOJIYITIO)
Y4eOHO-MeTOANYeCKHe MaTepualibl ISl CaMOCTOSITENIbHOW paboThl 00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeyeHb EUATHBIX M YICKTPOHHBIX YICOHBIX U3TaHUI
[lepeueHb meYaTHBIX U SJIEKTPOHHBIX YUEOHBIX U3/IaHUHN TIpUBeieH B Tabmuile 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U JICKTPOHHBIX YUCOHBIX M3IaHHH

[Mudp

bubnuorpaduueckas cepiika / URL anpec

KonngecTBo 5K3eMILISIpOB B
oubnnoreke (Kpome
AJIEKTPOHHBIX IK3EMILISIPOB)

[ITesuenko B.b., Cynapukos b.H.. Texnonorus ypana.
Aromm3znar, 1961. — 330c.

lNankun H.I1., Cynapukos B.H.,. Bepstun V./l, [lumikos
10.J1., MaiiopoB A.A.. TexHonorus ypana. ATOMU3IAT.
1964.




Pakos O.I'., Xaycros C.B. IIpoueccel u anmnapatbl
MMPOU3BOACTBA PAAUOAKTUBHLIX U PCAKHUX MCTAJJIOB. —

M.: Metamnyprus, 1993. — 384 c.

7. IlepedyeHb MEKTPOHHBIX 0OPa30BaATEIBHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu «HTepHeT»
Ilepeuenn AJIEKTPOHHBIX 00pa3zoBaTEeIbHBIX pecypcoB UH(POPMAIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS TUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATENIBHBIX PECYpCcOB HH(OpPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHET»
URL anpec HaumenoBanue

(http://lib.aanet.ru/) bubmuorexa ['YAII

http://Ims.quap.ru/ dusznka

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO OOECHeueHHs, HCIOJIB3YEeMOTO0 IIPH OCYIIECTBICHUU
00pa30BaTeNIbLHOTO MpoLecca MO AUCLUIIUHE.
[lepedeHp UCTIONB3yeMOr0 IPOTPaMMHOTO obecniedeHus npejacrasieH B Tadumie 10.

Ta6ymmma 10— [Tepeyers mporpaMmMHOTo o0ecrieueHus
Ne ni/m HaunmenoBanue

He npenycmotpeno

8.2. IlepeueHp HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO UCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM
Ne n/nt Haumenosanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHIUYECKON 0a3bl

Howmep aynuropun
Ne n/mt HaumeHoBaHMe COCTaBHON YacTH MaTepUaIbHO-TEXHUYECKOH 0a3bl (pu
HE00X0JMMOCTH)

[

Jlek1iMOHHAs! ayTUTOPUS

2 CriennanmusupoBaHHas gadoparopus «KanroBas Ouznkay 32-03, 32-05

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CPEACTBAJIS TPOBEIACHHS TMPOMEKYTOYHONH AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI POMEKYTOUHON aTTeCTalluu
By mpoMexyTouHOM aTTecTaruu IlepeueHb OIICHOYHBIX CPENICTB
DK3aMeH CIHCOK BOIIPOCOB K 3K3aMEHY



http://lib.aanet.ru/
http://lms.guap.ru/

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETCHIIMK O00YyJaronuMucs TPUMEHSETCs S-0auibHasi 1IKajga OIEHKH CHOPMHPOBAHHOCTH
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B Teuenne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBuja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Ol1ieHKa KOMIIETEHITNH X .
P — apaKTEepUCTHKA CPOPMUPOBAHHBIX KOMITCTCHITHIA
— oOyyJaronuiics TIyOOKO W BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepua;
— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;
COTIHO — OMUPAsICh HAa 3HAHHWS OCHOBHOM W JIOTIOJIHUTEIBbHOU JIATEPATYPBI,
GATTCHON TECHO MPUBSA3BIBAECT YCBOCHHBIC HAYYHBIC MTOJIOKEHHUS C MPAKTHICCKOM
JESITEIIbHOCTHIO HAPABIICHHS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI H 000OIIECHHS;
— CBOOOJTHO BJIQJICET CUCTEMOH CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIA MaTepHall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPaATYPhL;
«XOpOTION — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTE; 5
— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKON JESITEIHHOCTHIO
«GaYTEHO»
HAIPABIICHUS;
— apryMEHTUPYET Hay4YHbIE MOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.
— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
M0 CYNIECTBY M3JIaracT €ro, OMUpascCh HAa 3HAHUS TOJBKO OCHOBHOMU
JTUTEPaATYPhL;
— JIOIYyCKaeT HECYIECTBEHHbIC OMMOKH U HETOYHOCTH;
«YJTOBJICTBOPUTEITHHOY .
GAUTeHOY — VCTIBITBIBACT 3aTPYJHCHHUS B MPAKTUYCCKOM TPUMEHECHUW 3HAHHMA
HaTPABIICHUS;
— c1abo apryMeHTHPYeT HayuHbIe MOJI0KECHHUS,
— 3aTpyAHsieTcs B pOpMyITUPOBAHUHU BBIBOJIOB M 0000IIIEHUI;
— YAaCTUYHO BJIAJIEET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITHH.
— o0OyJaromuiicss HE YCBOWJ 3HAYUTEILHOM YacTH TPOrPaMMHOTO
MaTepuana;
(HEYIOICTEOPHTEIEHO | JIOTYCKaeT  CYIIECTBEHHbIE  OIMUOKA U H?TO‘IHOCTI/I npu
«HE 3ATICHOY paccMOTpEeHHH MTPOOJIeM B KOHKPETHOM HaIPaBIICHUY; )
— UCTIBITHIBACT TPYAHOCTH B MPAKTHYECKOM IMPUMEHEHUH 3HAHHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE MOJTOXKEHUS;
— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne n/mt [lepeuens BompocoB (3a1a4) It SK3aMeHa

1 [TpuHIMT AEMCTBUS SIAEPHOTO PEAKTOPA

Kinaccuduxkarus saepHbIXx peakTopoB.

OCHOBHbI€ THUIIBI SJIEPHBIX PEAKTOPOB.




OmnpenenieHre U BUIbI SHEPTUH

5 .
[IpeumyiecTBa peakuu AeIEHUs IEpe]l peakUel OKUCIEHUS yriiepoaa
6 .
[IpenmyriecTBa sAepHON YSHEPTETHKU
! CocraB 1 MaTepuanbl aKTUBHOM 30HbI
8 Knaccugukanus saepHbIX peakTopoB M0 KOMIIOHOBKE aKTHBHOM 30HBI
9
IIpeoOpa3oBaHKe SHEPTUU B SIIEPHBIX PEAKTOPax
10
Omnpenenenue HyKJInAa, HyKIOHa, 1300apa, U30TOHA.
11
Hedext mace
12
DHeprus CBsi3U
13 o .
DOHepreTudecKuil 0anaHc sAepHON peakiuu
14
Peaxiuu noryomenus
= Peaknus nenenns
16
BocnpousBoasiiue v Jessuuecs HyKIH bl
17 M
€XaHHU3M PEaAKILIUU JIeTIeHUS
18 .
Pacnpenenenue sHepruu, BBICBOOOMKAAIOLICHCS TIPH J1€JIEHUH
19 9 .
HEpreTUYecKoe pacrpeesieHue HEUTPOHOB JIEJICHUS
20 ® .
OpMyJia YEThIPEX COMHOKHTEIEH
21 .
Koaddumment pasmaokeHus: Ha OBICTPBIX HEUTPOHAX
22
BeposiTHOCTh 130€kaTh pe30HaHCHOTO 3aXBaTa
23 .
KoadduimeHt ncnonp3oBaHus TEMIOBBIX HEUTPOHOB
24 q . .
UCII0O HEMTPOHOB, 00Pa3yIOIIUXCS MPU MOTJIOIEHUH OTHOTO TETJIOBOTO HEHTPOHA
25 .
D¢ dexTuBHBIN KOAPPHUIUEHT pa3MHOKEHHS
26
VYpaBHeHue peaktopa B A1 Hy3nOHHO-BO3PACTHOM MPUOIMKEHUH
27 .
[TpodumupoBanne aKTUBHOW 30HBI
28 .
3HaueHue oTpaxkaTess A aKTUBHON 30HbBI
29 .
D¢ddexTuBHBIE pa3Mepbl AKTUBHON 30HbBI
30

I[Tporiecchl, 00yCIaBIMBAOIINE HECTAIIMOHAPHOE COCTOSIHUE PEaKTOpa




3l PeakTuBHOCTB peakTopa

32 3amac peakTHBHOCTU PEAKTOPa, PEKUMBI U3MECHEHHS PEAKTHBHOCTH JIJISl YCTOMYMBOMN
paboTHI peakTopa

33
CxeMsbl O0TBOJIa TCILJIa B AACPHLIX PCAKTOPAX, TCIINIOHOCUTCIIN SAACPHBIX PCAKTOPOB

Bompocsr (3agaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabmuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3auerta / audd. 3adera

Ne /i ITepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Y4eOHBIM IIIAHOM HE MPEAYCMOTPEHO

[lepeyenp TeMm [Uii KypCOBOTO TPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Tabmwmie 17.
Tabmuua 17 — IlepeueHb TeM IJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIOJTHEHUSI KYPCOBOM pabOThI

No /i [TprMepHBIii IepedeHb TeM il KypCOBOI'O IMPOEKTUPOBAHUS/BBIITOIHEHHS
B KypcOBOl paboThI

Y4eOHBIM IUTAHOM HE MMpEaAYCMOTPCHO

Bonpockl s mpoBeneHHs MPOMEXYTOUHOM aTTecTallMd B BHJE TECTHPOBAHUSA
npezcTaBieHsl B Tadmuie 18.

Tabmuna 18 — [IpumepHBbIii IepeueHb BOITPOCOB ISl TECTOB

Ne n/mn [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB

Y4eOHBIM MJIAHOM HE IPEJYyCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0ydeHus1, Ipe/ICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metoauueckue  Marepuaibl,  ONpPEACNAIOIIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTepU3YIOLUX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEp)KaTcs B
JOKAJIBHBIX HOPMaTuBHBIX akTax [YAII, pernmameHTHpyOIIMX MOPAAOK U HPOLEAYpPY
IPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroaudeckue yka3aHus I 00y4JaOIIUXCs IO OCBOCHUIO JUCITUTUTHHBI

Meroanyeckue yka3aHusi AJdsi OOYyYAKIIMXCHA 10 OCBOCHHI0 JIEKIMOHHOIO
MaTtepuajia

OcHOBHOE Ha3HAaY€HUE JIEKIIMOHHOTO Marepuaja — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHOro marepuana. HasHaueHme cCOBpEeMEHHOUN JEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 1O TeMEe, a B OCBOCHUU
byHIaMEHTAIBHBIX MPOOJIEM JAWCIUIUIMHBI, METOJOB HAYyYHOTO IIO3HAHUS, HOBEUIINX
JTOCTHIKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JIEKIHs BBITIOTHSET METOI0JIOTHYECKYIO,
OpTaHU3AIMOHHYI0 W MHGOPMAIMOHHYI0 (YHKIUU. JIEKIHs pacKpbiBaeT MOHATUMHBIN armapaT
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEIbHOE MPEACTABICHHUE O IUCIUILIHNHE,
MOKa3bIBACT B3aUMOCBSI3b C APYTUMU JUCITUTUTHHAMM.

[IirapupyeMble pe3yabTaThl IIPH OCBOSHUH 00YYAIOIIMMCS IEKIIMOHHOI0 MaTepHaa.




— IMOJY4YCHUC COBPCMCHHBIX, UCIOCTHBIX, B3aUMOCBA3AHHBIX 3HaHI/H>'I, YPOBCHb
KOTOPBIX ONpPEIETAETCS 1EIEBOM YCTAHOBKOM K Ka)10i KOHKPETHOH TEME;

— HOJIYUYCHHUC OIIbITA TBOp‘IeCKOI;'I pa6OTBI COBMCCTHO C IIPEIIOJABATCIIEM

— pa3BuTHE TPO(ECCHOHATHLHO—ICIOBBIX  KA4ecTB, JIOOBU K MpeaMery |
CaMOCTOATEJIBHOTO TBOPYECKOT'O MBIIIUICHUS.

— IIOABJICHHC HGO6XOI[I/IMOFO HHTEPECA, HCO6XOI[I/IMOFO JIIA CaMOCTOSATEIbHON pa6OTBI;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHS HAYKM M TEXHUKUM U O
IPOTHO3€E UX Pa3BUTH Ha OJIIKANIINE TOJIBI;

— HAY4UTCS METOJMYECKH OOpadaThiBaTh Marepuan (BBIACIATH TIJIAaBHBIC MBICIH H
NOJOXKEHHs, TPUXOJUTh K KOHKPETHBIM BBIBOJIAM, MOBTOPSATH HMX B  Pa3IMYHbBIX
(bopMyIupoBKax);

— MOJYYCHHEC TOYHOI'O TIOHUMAHUA BCCX H€O6XOI[I/IMI)IX TCPMHUHOB U TTOHSTHH.

JIeKIMOHHBI MaTepual MOXKET CONPOBOXIAThCSA JIGMOHCTpAIlMed ClIaioB U
WCIIOJIb30BAaHUEM pPa3[aTOYHOr0 Marepuana Ipu TPOBEACHHH KOPOTKUX JHCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHHS OTICIbHBIX TEMATHUK 110 JTUCHIUTIINHE.

Meroanuyeckue yKazaHus JJI 00y4alOIMXCH M0 NPOXO0KACHUIO JJA00PATOPHBIX padoT

B xozme BbIOMHEHUs J1aOOpaTOpPHBIX paboTa OOy4aroIMICs IOKEH YIIyOuThb U
3aKpeNnuTh 3HAHUS, NMPAKTUYECKHE HaBBIKU, OBJAJETh COBPEMEHHOW METOJMKOM M TEXHMKOM
HKCMEPUMEHTa B COOTBETCTBMM C KBAJM(PUKALMOHHOW XapaKTEPUCTHKOH OO0ydaroLierocs.
Beinonnenne 1abopaTopHBIX pabOT COCTOUT M3 3KCIIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AQHAJIUTUYECKOW YacTed U KOHTPOJIbHBIX MEPOIIPHUITHIA.

BoinonHenue mabopaTopHbIX paboT 00yUdaroIUMCs SIBISIETCS HEOThEMIIEMOM YacThI0 HU3Y4YEHHUS
JUCHMIUIMHBL,  ONpeAenseMod  y4yeOHbIM  IUIAaHOM U OTHOCHUTCS K  CpElCTBaM,
00ecreYnBaroLM PELIeHHE CIEAYIOIMX OCHOBHBIX 331a4 y 00y4aroLerocs:

- HpI/IO6peTeHI/Ie HAaBBIKOB HCCJICAOBAaHUA TIPOLICCCOB, SIBIICHUM U O6’beKTOB,
HU3Yy4YaCMbIX B pPaMKax JTaHHOM JAUCHUIIINHBI,

— 3aKpCIUVICHUC, PA3BUTHUC W JC€TAalIU3allUsd TCEOPCTUUCCKUX 3H8.HI/II71, MOJIYYCHHBIX
Ha JICKIHAX,

— TOJy4YeHHE HOBOW MH(POpPMAIMH 110 U3Yy4aeMOM TUCIUILINHE;

— mnpuoOpeTeHHne  HaBBIKOB  CAMOCTOATENbHOM  paboThl ¢ Ja00paTOpHBIM
o0opyIoBaHUEM U TIPUOOpPAMH.

3ananue U TpeOOBAHMS K NPOBEACHHUIO JIA00OPATOPHBIX PadoT
B Teuenue cemecTpa KaXIblii CTYACHT B COOTBETCTBHH C paboyeil mporpaMMoil mo
mucruminae Pusnka JO0KEH BBIMTOIHUTH OMPENEICHHOe YHCIo JiabopaTopHbIX paboT. Ha
KKAYI0 1a00paTopHyI0 paboTy IUIAHUPYETCS HEe MEHee ABYX 3aHSATUH: OJTHO — Ha BBHITIOJHEHHE

I/ISMepeHI/II‘/II, U OJJHO — HaA 3aliuTy OTYCTA. OTuer nuIIeTCS HE BO BpEMA 3aHﬂTHﬁ, a I0Ma UJId B



oubmuoreke.

B nauane cemecTpa 10 Hauana 3aHATUN CTYACHT JOJKEH OBITH MPOMHCTPYKTHPOBAH
M0 TEXHUWKE OE30MacHOCTH TIPH TMPOBEISHUM JIAOOpPaTOpHBIX paboT 1o  (usuke.
[TpoxoxxaeHne MHCTPYKTaXxa (PUKCUPYETCs B CIENHMATBHOM )KypHAJIe; TaM HY>KHO 00513aTeTbHO
pacnucarbes.

B naboparopuio cTyneHTbl JODKEH NPUXOIUTh MOATOTOBJIEHHBIMH K Ha3HAYEHHOU
pabote. HeoOxoammo 3apaHee MpOUYMTATh OMHMCAHUE PAa0OThI U TEOPETUYECKHUE CBEICHUS M3
COOTBETCTBYIOLIET0 pasaena Kypca. He 3a0biBaiiTe 0 peKOMEHIOBAHHOW JHUTEpaTrype u
00s13aTENIBHO MOJTYYUTE B OMOINOTEKE BCE MOCOOMsI, BEITyCKaeMble Kadeapoil.

BoimonusaTe paboTy CTYAEHTY pa3peuiaercsi, JUIIb IMOCIe JIOMYyCKa, MOJy4eHHOIrO
nocne Oecenpl ¢ mpenoaasareneMm. IIpemopaBatens noikeH yOEOUTHCS, 4YTO CTYICHT
MOHHUMAeT:

KaKue sIBJIeHUs OH Oy/ieT HaOI0JaTh U UCCIIEI0BaTh;

Kakas 11eJIb Iepe]l HUM I1OCTaBIICHA;

KaKUMU MpUOOpamMu 1 KaK BEAYTCS U3MEPEHUS,

KaK CIIeZyeT MPOBOJIUTH IKCIIEPUMEHT.

[Tomy4eHHsIi 1OTyCK K paboTe 0TMEYaeTCs Mpero1aBaTesieM B XKy pHae.

B mnpormecce BoimonHeHUsT 1a00paTOPHOM pabOTHl HY)KHO 00S3aTE€NbHO  3aIMOJIHUTH
IPOTOKONI M3MEPEHHUH. Y KaXJOro CTYIEHTAa MPOTOKOJ H3MEPEHUH [O0JDKEH OBITh CBOW;
BEJCHUE OJHOI0 TMPOTOKOJA HECKOJbKUMHU CTYJEHTAaMH BMECT€ HE JOIYyCKaeTcs.
[IpoTtokon Benercs Ha mucte popmara A4. B mpoTOKoIIe TOKHO OBITH OTPAKEHO:

TOYHOE TIOJHOE Ha3BaHWEe U HoMep JabopaTropHoil paboOThl B COOTBETCTBUU C
METOMYECKUM IT0coOneM;

(bamuIHsl, THUIHAIIBI CTYICHTA U HOMEP TPYIIIIBL;

(dbamMuIMa 1 MTHULIMAJIBI IPETIOAaBaTelIs;

TaONUIA TEXHUYECKUX XapaKTePUCTHK U3MEPUTEIbHBIX MPpUOOPOB (Ha3BaHUE
npubopa, pabounii uanasoH, IieHa IeIeHus, KJlacC TOYHOCTH U JIp.);

napaMeTphbl YCTAaHOBKH, Ha HeW YKa3aHHbIE; pe3yNIbTaThl

U3MEPEHHUI;

JaTa v MOJIUCH CTY/ICHTA.

Bce 3anucu 1OJDKHBI BECTHUCHh aBTOPYUYKOMW, INAPUKOBOM, KANWIISAPHOW WM T'elIeBOU
pyuKkoil. 3amuch HaOMIONEHWH M JaHHBIX KapaHAAlloM He JOMYycKaeTcs, KapaHIalloM
MOKHO JIMIIb YEPTUTh TabmuIpl U Tpapuku. BeneHune «4epHOBUKOB MPOTOKOIA» H
NEepenychbiBaHNE MX B KOHIE 3aHATHUS HAUYUMCTO HE PEKOMEHAYETCs; ITO HEHY)KHas Tparta
BPEMEHU M BO3MOXKHOCTb JIONYCTHTh OIIMOKY Npu mnepenuchiBaHuM. CTapaTeabHOCTh U
AKKYpaTHOCTb JIy4Ille MPOSIBUTh TpU 0(GOPMIIEHUN OTYETA.

[lo oOKkoHUYaHMM W3MEPEHHH TMPOTOKOJA O00S3aTeTBbHO  JAeTCs Ha  TOJINUCH
npenogaBarento. be3 3Toil moamucH TPOTOKON CUYMTAeTcss HeaeWcTBUTENbHBIM. [loamuch
CTYJEHTa B MPOTOKOJE 00OO03HA4YaeT, 4To OH OTBEYAeT 3a BCE IPOBEIECHHbIE M3MEPEHHUs, a
MOJNKCH TNPENoAaBaTeNs 03Ha4yaeT, 4To paboTa JAEUCTBUTENBHO BBHIMONHATACH M YKa3aHHbIE
3HAUEHUS JEHUCTBUTENIBHO IOJIy4YEHBl MIMEHHO TEM CTYJIEHTOM, KOTOPBIN COCTaBUJI IPOTOKOJI.

[To pe3ynbraraMm, 3aUKCUPOBAHHBIM B IPOTOKOJIE U3MEPEHU, CTYJIEHT JAOMa MUIIET
OTUeT W 3allMIIAeT ero Ha cieayrouiem 3aHsaTuu. [Ipu 3ammre oTuera MOryT OBITH 3a]laHbI
J00bIe BOIMPOCHI MO TEOPUH HM3Yy4aeMOro SBJIEHHMS W MO TOJYyYEHHBIM pe3yibTaTaM. 3a
MPUHSTHIN OTYET



npenoaaBaTCyib BBICTABIISICT CTYACHTY OLCHKY H IOCJIC 3TOr'0 c006maeT HOMCp U HA3BAHUC
cleayroIeH 1abopaTopHOi pabOTHL.

Crtpykrypa u ¢gopma otuyera o j1adbopaTopHoil padore
OTuer n0JKEH COAEPKATh CIIEIYIOIINE Pa3Ieibl:
1. enb paboThI.

Ona copmynupoBaHa B ONMCAHUU JTA0OPATOPHOM pabOTHI, OTTY/AA €€ CIEAyeT Ieperucarhb.
2. Onucanue 1ab0paToOpHON YCTAaHOBKH.

Onucanue yCTaHOBKHM JIOJDKHO ObITh KpaTkuMm. CienyeT orpaHuyuThbes (yHKIHOHATIHHON
WIN AJIEKTPUYECKON CXeMOW ycTaHOBKM. He Hy)XHO NMPUBOJUTH BHEIIHETO BHUJAa MPUOOPOB.
Jlanee HEOOXOOUMO ONKMCATh SKCIHEPUMEHT M TIEPEUUCIUTh HM3MEPHUTENbHbIE NPHOOPHI B
Ta0JIUIE TEXHUUECKUX XapaKTEPUCTHUK, IEPEHECEHHOM 13 IPOTOKO0JIa U3MEPEHUI.

3. Paboune popmybl.

PabourMu Ha3BIBAIOTCS TOJBKO T€ (POPMYIIBI, IO KOTOPHIM HEMOCPEACTBEHHO IPOU3BOAATCS
BBIYUCIICHUS HCClienyeMbix BenndyuH. CiieBa B (opMyse JODKHO CTOSTh TO, YTO CJEIyeT
OIIPEeNIeNIUTh, CIpaBa - TO, YTO H3MEpsUIOCh B paboTe WM H3BECTHO. Bee mnpuBeneHHbIE
(bOopMyJIBbI 1OJIKHBI OBITh IPOHYMEPOBAHBI.

BreiBog opMyn M TpOMEKYTOYHBIE BBIPRKEHHS B OTOM pasjeie NPUBOIUTH HE HYXKHO.
@opMynbl A BBIYMCICHHUS TOTPEIIHOCTEH W TPOBEINCHUS MaTeMaThdeckoil o0paboTKu
pE3yabTaTOB U3MEPEHUN B TOM pa3Jielie TOXKE HE MIPUBOIATCS.

4. Pe3ynbraThl U3MEPEHU M BBIYMCICHHIA.

B oTOoM paszene oTdera JOJDKHBI OBITh TNPHUBEICHBI BCE HW3MEPEHHBIC K BBIUMCICHHbIC
pe3ynbTarel. [0 BO3MOXKHOCTH, WX HYKHO TpPEICTaBISATh B BUAE HArTSAHBIX TaOmui. B
NPUBOJMMBIX 3HAYEHHSIX HEJIb351 OCTABIIATH JIHITHUE JECATHYHbIEC pa3psiabl (MoapoOdHee 00 3ToM
nouaer pedb Hmke). B pabore MoxeT OBITh HECKONBKO 3a/laHHMH, BCE OHHU JOJDKHBI OBITH
NPUBE/ICHBI B 9TOM pas/iele.

5. [Ipumepbl BBIYUCIICHU.

B »TOM paznene ordera AOIKHBI OBITH NMPUBEAEHBI MOAPOOHBIE MPUMEPHI BBIYUCIECHUN I10
Kaxa0il paboueit popmyine. He Hy)XHO NpPUBOAUTH BCEX BBIYMCICHUH, BIIOJHE JOCTATOYHO
OJIHOTO MpHUMepa Mo KaxJ0i Gopmyie. ITOT paszien HyKeH Ul TOro, 4ToObl Peno1aBaTesto
ObUIO0 JIerde HalTH OIMOKY B BHIYMCIICHUSAX WIIM U3MEPEHUSX, €CIIH TAKOBbIE BCTPETATCSL.

6. BbIuucieHue morpenHoCTei.

B stoMm paznene oruera AOMKHBI OBITH MpPENCTaBIE€HBl (POPMYIIbI, IO KOTOPHIM IMPOBOJIUIACH
MaTeMatndeckas o0paboTka pe3ynbTaToB U3MepeHUi. J{O/KHBI OBITh BBIBEJIEHBI  (hOPMYIIHI,
M0 KOTOPBHIM BBIYUCISUTHCh CHCTEMATHYECKUE W CIyYaillHBbIC TOTPEIIHOCTH M TPEACTABICHBI
MpUMEPHI BBIUUCIEHUHN MO KaXI0U U3 HUX.

DTOT paszen oT4eTa CaMbIi CIOXHBIN ISl CTyAeHTOB. [lo HeMy OoJbliie BCETO BOMPOCOB, B
HeM Oosbimie Bcero omuOok. Teopust morpemHocTelt OOBIYHO ObIBa€T HaAMHCaHa JUIs
MOJTrOTOBJIEHHOIO YUTATENIs, 3HAKOMOI'0 C BEICIIEH MaTeMaTHKoOW. B HacTosmieM mocoouu
aBTOPBI TTOCTAPATIUCH OCTABUTH JIMIIH CAMOE BAKHOE IO 3TOM TeME M M3JI0KUTh MaTepuai 1o
BO3MOYKHOCTH ITPOCTO.



7. 'paduku 1 pucyHKH.

HeGonpmme rpaduku U PUCYHKH pa3MeENIalOTCs B TeKcTe, a Oonbimme - ¢dopmara A4 -
NPUBOJIATCS HA OTIENBHOM JIMCTe. B 1OOOM ciiydae OHM JIOJKHBI OBITh IIOANUCAHBI U

IPOHYMEPOBAHbI, HA HUX JOJDKHBI OBITh CCBUIKM B TeKCTe oTyera. ['paduku o0s3aTenbHO
BBITOJIHSIOTCS. HA MIJUTMMETPOBOU Oymare. Ha kaxaoi ocu T0JKHO ObITH 0003HAYCHO, KaKas
BEJIMYMHA U B KaKUX CIWHHIAX BIOJb HEe OTKJIajabiBaeTcs. Ha caMux OCsSX IOJKHBI OBITH
HAHECEHBI TOJIBKO Y3JIbl KOOPAMHATHOM CeTKU. VI3MEepeHHbIe Ha OIBITE 3HAYECHMS IOAIMCHIBAT
Ha ocsx He cieayeT. Ha rpaduk o0s3aTenbHO HAHOCSATCA BCE IKCIEPUMEHTANIbHBIE TOYKH, U
IIPOBOJIUTCS COCNUHAOMAsA UX JUHM. OKOJIO OIHOM WJIM HECKOJIBKUX TOYEK OTKJIAIBIBAIOTCS
CHUCTEMaTUYeCKHUEe MOTPEIIHOCTH COOTBETCTBYIOILMX M3MepeHuil (moapobHee 00 3TOM moiiner
peYb HUXKE).
8. OkoH4YaTEbHBIC PE3YIbTATHI, X 00CYK/ICHHE, BHIBOJIBL.

B »TOM pasnene oruera HY)KHO MOJBECTH WUTOr MpojaedaHHOW paborbl. CieayeT Hamucarb,
KaKH€e IOJyYEHbI BEJIMYMHBI, U C KAKUMHU IOTPELIHOCTSIMH.

Ecnn usmepeHus NpoBOAMINCH PasHbIMU METOAAMU, TO 0OS3aTENIbHO HY)KHO CpPAaBHUTH 3TU
pe3yJbTaThl U MX MOIPEUIHOCTH, CAENATh 3aKI0YEHNE, KAaKOM METOI JTy4llle, TOUHEE, YA00Hee.
Ecnun un3BecTHO TabiuMyHOE 3HAUYEHHE HW3MEPEHHOW BEJIMYMHBL, TO HYXHO 00s3aTelbHO
CPaBHUTH €r0 C MOJIYYEHHBIM Ha OIbITE 3HAUEHUEM U JIaTh apryMEHTUPOBAHHOE 3aKJII0YeHHE 00
UX COBIIAJICHUU WM HECOBIA/ICHUU.

Ecin B paboTe 3HaueHMs] OJHOW M TOW »K€ BEIMUMHBI IOJYYEHbl IKCIEPUMEHTAIBHO U
TEOPETHUYECKHU, TO ITU PE3YybTaThl HYXKHO 0053aTE€IbHO CPaBHUTh U JaTh ApIryMEHTHPOBAHHOE
3aKJII04YE€HHE 00 UX COBMAJCHUU WX HECOBIACHUH.

B caywae, xorma Mexay CpaBHUBa€MbIMU BEJIMYMHAMHM HMMEIOTCS  HEJONYCTUMBIE
pPacXoKJIeHHUs, 3TO HY)KHO 00s3aTelbHO OTMETUTh B OTUETE M BBICKAa3aTh IPEIIOJIOKEHUE O
BO3MOJKHBIX ITIPUUNHAX 3TOT0 HECOBIIAICHUSI.

Ecnu B paboTe CTaBUJIOCH LIENbIO MPOBEPUTH KAKOH-TO (DU3MYECKUH 3aKOH WM H3YyYUTh
ABJIEHUE, TO B JIAaHHOM pa3jieje HeoOXOAMMO aThb OOOCHOBAaHHBIM OTBET HAa IOCTABJIEHHBIH
BOIIPOC.

BbIBOJ 10J1K€H COOTBETCTBOBATH LENTU PAOOTHI.

TpebdoBanus k oopmiieHHIO 0TUETA 0 JIAG0PATOPHOI padoTe

Ortuer no nabopatopHoii paboTe JOIKEH BBITOIHAThCA Ha jdHucTax popmata A4. 3anucu
Ha JIUCTaX BEIyTCS TOJIKO, C OAHOM CcTOpoHbI. Ilo KkpasM JmcTa HOJKHA OBITH OCTaBJIEHA
paMmka mupuHON He MeHee 20 MM. DTy paMKy pHcOBaTh Ha JIMCTaX HE HY)KHO, HO M 3aCTyINaTh
3a Hee He cienyeT. B paMmke B BEepXHEM I0JI€ HYKHO JIMIIb IOCTaBUTh HOMEp CTpPaHMIIBI.
[TpoHymMepoBaHHBIMU JOJIKHBI OBITH BCE JIMCTHI OTYETA, HAUMHasA ¢ TpeTbero. [lepBoiil mucT —
TUTYJIBHBINA U BTOPOM JIUCT — MPOTOKOJ U3MEPEHHI, HE HYMEPYIOTCA.

Oruer crnenyer nmcarb OT pykH. Ecinm Bbl ucnonb3yere 4dyXue 3aroTOBKH, TO
OyabTe TOTOBBI OTBEYAaTh 3a BCE «3aMMCTBOBAaHHBIE» OIIMOKH, KOTOPHIX OBIBA€T MHOTO.
CkazaHHOe B paBHOIl Mepe OTHOCHTCS K (opMyiaMm, KOTopble Bbl moacMOTpenu y KOro-to,
a He BbBenu camu. Jlydme cnpocuts mnpenoaasareis. OH TOJACKaXET WM IPOBEPHUT,
IIPaBWIBHO U y Bac monyumnocs.

TurynbHbI THCT pabOTHl MOXKET OBITH HANMMCAaH OT PYKM WJIM HarmeyaTaH Ha
MIPUHTEPE.

DneKTpoHHas BEpCcUs TUTYJIBHOIO JINCTa HaxoauTces Ha caiite 'Y Alla.
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MeToanueckue ykazaHusi JAJsi 00y4arOIUXCsl MO MPOXO0KIEHUI0 CAMOCTOSTEILHOM
padoThI

B xo0/1¢ BBINTOJIHEHUST CaMOCTOSTEILHOW PaOOThI, 0OYUAIONIUIICS BBIMOIHIET PaboTy IO
3aJJaHUI0 U TP METOAMYECKOM PYKOBOJICTBE IPEIOAaBareisi, HO 0e3 ero HemocpenICTBEHHOTO
y4acTusl.

s oOydaromuxcs 1o 3a04Hoi dopMe OO0ydeHHs, CaMOCTOSITeNbHAsT padoTa MOXKET
BKJIOUaTh B €051 KOHTPOJIbHYIO paldoTy.

B mporiecce BBIMOTHEHHS CaMOCTOSTENBHON paboThl, y oOyuaromerocs (hopMupyercs
1esecoo0pa3Hoe MIaHUPOBaHWE paboyero BpeMeHH, KOTOPOe MO3BOJIIET UM Pa3BUBaTh YMEHUS
¥ HaBBIKM B YCBOCHUH W CHCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, 00ECIIEUMBAET BBICOKHIA
YPOBEHb YCIEBAEMOCTH B TMEpUOJA OOyUYEHHS, TOMOTAaeT TOJYYUTh HABBIKM TTOBBIIICHUS
po(heCcCHOHATBHOTO YPOBHSI.

MertoauyeckuMu  MaTtepualiaMH, HAMPABISIOMIAMH CaMOCTOATEIbHYIO paboty
oOyuaronmxcs sBISIOTCS:

—  y4eOHO-METOIMYECKHI MaTepual Mo TUCIUTIINHE;

— METOJMYECKHE YKa3aHUs 10 BBIIOJHEHHUIO KOHTPOJBHBIX  paboT  (Juid
o0yyaromuxcs o 3a04HOM popme oOyueHus ).

MeTtonnyeckne yka3zaHus JUIsi O0y4AKOIMIMXCS MO MPOXOKIEHHIO NMPOMEKYTOYHOI
aTTecTanun
[TpomexxyTouHast aTTecTalusi oOydyarolUXcs MPeAyCMaTpUBAET OLCHWBAHHE MPOMEKYTOUHBIX
¥ OKOHYATEJIbHBIX pe3ylbTaTOB OOy4eHHus mo aucuuruinHe. OHa BKJIIOYaeT B ceOs:

— 9K3aMeH — ¢opMa OIEHKH 3HAHWH, TOIYYEHHBIX OOYYaloUmIMMCS B TIpOIIEcCe
M3y4eHHs BCEW AMCLUIUIMHBI UM €€ YacTH, HABBIKOB CAMOCTOSATENILHON PabOThI, CIIOCOOHOCTH
MPUMEHATh WX IS PelIeHUs MPaKTUYeCKUX 3ajad. DK3aMeH, KakK MPaBHIIO, MPOBOIUTCS B
MEepuoJl DK3aMEHAIIMOHHOM  CeCCHM W 3aBepIIaeTcs  aTTeCTAIlMOHHOW  OIEHKOU
«OTIUYHO», «XOPOILIO», «YJOBIETBOPUTEIHLHOY, «HEYIOBIETBOPUTEIHLHOM.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI
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