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JICKIHUOHHBIX U IMPAKTHIECCKHUX 3aHATHH

1.1

MeTO}II/I'leCKHe PEKOMEHIalMU M0 OpraHvu3alnvm paﬁOTbI CTYAC€HTOB BO BpE€Ms IIPOBCACHUA

JeKIIMOHHbIX 3aHATHH

1.2

ITpu noAroTOBKE M MPOBEACHUH 3aHATHII 10 AUCLUIIMHE PENOJaBaTelb JOKEH PYKOBOICTBOBATHCS
Kak oOOmUMM Y4eOHO-METOJMYECKUMH YCTaHOBKaMH (Hay4HOCTb, CHCTEMHOCTb, IOCTYIHOCTb,
M0CJIEJ0BATENFHOCTD, MPEEMCTBEHHOCTh, HAJMYNE €IUHON BHYTPEHHEH JIOTMKH Kypca, ero CBS3b C
JPYTUMH TIPEAMETaMH), TaK ¥ CHEIU(PUIECKUMHA 0COOEHHOCTSMH JTUCIUILTHHBL.

I'maBHBIM 3BE€HOM AMJAKTHYECKOTO LIMKJIa O0YyUYEHUS! B OCBOCHUH AUCLUIIIMHBL SBJISIETCS JICKIIHSL.

B xoze nexuuii npenoaasatelib U3JIaraeT U pa3bsiCHIET OCHOBHbIE, HAN0OJIee CIIOKHBIE TIOHSTUS TEMBI,
a TaKKe CBA3aHHBIE C HEW TEOpeTHYEeCKHe M IMPAKTUYECKUE MPOOJIEeMBbl, JaeT PEeKOMEHIALUWH JUIs
NPAaKTUYECKOTO 3aHITHS M YKa3aHMS AJIS1 BHIIOJIHEHHSI CAMOCTOSITEIbHON PadOTHI.

B xoje JIEKIIMOHHBIX 3aHATHI CTYJEHTY HEOOXOAMMO BECTH KOHCIIEKTHPOBaHUE YUeOHOTO MarepHaa.
OOpamaTh BHUMaHHWE Ha KaTeropud, (QOPMYITHUPOBKH, DPACKPHIBAIOIIUE COJIEpKaHHE H3ydaeMon
JUCIUIUTAHBI, Hay4dHble BBIBOABI M TPAKTUYECKHE pPEKOMEHAAINH, IMOJIOKUTENbHBI OIBIT B
OpaTOPCKOM HUCKYCCTBE.

JKenatensHO OcTaBUTH B padOUYMX KOHCHEKTAX MOJsL, HA KOTOPBIX JieNaTh MIOMETKH, MO JYePKUBAFOIIIEC
0co0yI0 BRKHOCTh T€X WIIM WHBIX TEOPETHUYCCKHUX MOJOXKEHUH. PekoMeHIyeTcs akTHBHO 3ajaBaTh
MIPETIOAaBATENI0 YTOUHSIIOMINE BOMPOCHI C IENbI0 YSICHEHUS TEOPETUYECKHX TON0KESHUH, pa3pelieHus
CIOPHBIX CHTYaLHH.

MeTtoauyeckne peKOMeHIANMH M0 MOATOTOBKE K CEMMHAPCKUM (MPAKTHYECKUM) 3aHATHAM

Ha mpaxTrueckoM 3aHATHM CTYJIEHTHI PEHIarOT 3a/Ja4yM MOJ pyKOBOACTBOM mpemnojaBatend. CeMuHap
MPOBOJMTCS 110 Y3JIOBBIM M HanOoJiee CIOKHBIM BOIIPOcaM (TeMaM, paszenaM) y4eOHOH mporpaMMel
[IpakTrdeckue 3aHATHA MOCBSMICHBI W3YYEHHIO HanOoJiee BaXKHBIX TEM Y4eOHOH AuCUUIIUHBL. OHH
CIyXaT JJi 3aKpeIUIEHUs M3YYEeHHOTO MaTepHalla, pa3BUTUS YMEHHH M HaBBIKOB MOJATOTOBKHU
JTOKJIaJI0B, COOOIIIEHH, TPHOOPETEHHNS OTIBITA YCTHBIX IMYOJNYHBIX BBHICTYIUICHUH, BEIEHUS TUCKYCCHH,
apryMEHTallud W 3allMThl BBIJBUIAEMBIX IIOJOXKEHUH, a TaKXKe I KOHTPOJIA MpernoaaBaTesieM
CTETNEHH MOJrOTOBJIEHHOCTH CTYAEHTOB 10 U3y4aeMOM IUCIUILINHE.

B xonme MOATOTOBKM K CEMHUHAPCKUM (TPAKTUYECKHM) 3aHSATHAM CIEQyeT WM3YYHTh OCHOBHYIO U
JIOTIONTHUTENBHYIO JIUTEpPaTypy, y4decTh PEKOMEHJIAIMH IpernojaBaTelss M TpeOoBaHus pabouei
IIPOTPaAMMBL.

Mo0XHO TOATOTOBUTH CBOM KOHCIEKT OTBETOB IO PACCMaTPUBAEMOM TEMAaTHKE, OATOTOBUTH TE3UCHI
JUId BBICTYIJICHHH MO BCEM Yy4eOHBIM BONpPOCaM, BHIHOCUMBIM Ha 3aHstue. Creayer mpoaymartb
NPUMEPHI C IETBI0 00ECTICUeHUs] TECHOM CBSI3M M3y4aeMOW TEOPHH C pealbHOW MPaKTUKOW. MOKHO
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JONOJIHUTE ~ CIIUCOK  PEKOMEHJOBAHHOM  JIMTEpaTypsl  COBPEMEHHBIMH  HMCTOYHHUKAMH, He
IPE/ICTABICHHBIMU B CIIUCKE PEKOMEHI0BAHHOI JIUTEpaTypBhI.

WntepakTuBHas popMa 00ydeHHS

peanusyercs B Bue NpoOIeMHBIX JEKINH, KOJJIEKTUBHBIX PEILICHUAX TBOPUECKUX 3a/4a4.

MeToanueckue peKoOMeHIAIUMN K CAMOCTOsITeIbHOI padoTe
CamocTtosiTenpHass pabota — IUTaHUpyemas ydeOHas, y4eOHO-HCCIIeOBAaTeIbCKas, HAyIHO-
UCCcIIeloBaTeNnbcKas padoTa CTYACHTOB, BBINOJHSIEMAas BO BHEAYAMTOPHOE BpeMs IO 3aJaHUIO U IpU
METOANYECKOM PYKOBOJCTBE TpenojaBarens, HO 0e3 ero HemnocpeACTBEHHOro ydacTus (Ipu
YaCTUYHOM HENOCPEACTBEHHOM y4YacTWUH NpenojaBaTelis, OCTaBJSIONIEM BeIylIyI0 pojib 3a paboToi
CTYJEHTOB).

CamocrosiTenbHas pabora cryneHToB (manee — CPC) B BY3e sBnsieTcsl BaXHBIM BUAOM Y4eOHOW U
Hay4YHOU JesiTenbHOCTH cTyaeHTa. CPC urpaeT 3HaYMTENbHYIO POJb B PEUTHHIOBOM TEXHOJOTHU
oOyuenns. OOyuenne B BY3e BkirouaeT B ceOst /Be, MPAaKTUYECKH OAMHAKOBBIE MO 00BEMY U
B3aMMOBJIMSIHAIO YacTH — Ipolecca oO0y4deHusl W mpomecca camoobyuenus. [lostomy CPC momxkHa
ctaTh 2((HeKTHBHOI U TelIeHanpaBIeHHON paboTOH CTyIeHTA.

K coBpemeHHOMY CrieHMaMCTy OOIECTBO NPEABIBISET AOCTATOYHO MIUPOKUH NepeueHb TpeOoBaHuH,
Cpeu KOTOPbIX HEMAaJIOBOKHOE 3HAUYEHHE HWMEET HaJluhe Y BBIIYCKHHUKOB OINpeeeHHBIX
CIOCOOHOCTEH M YMEHHS CaMOCTOSATENBHO [0OBIBaTh 3HAHMA M3 PA3IUYHBIX HCTOYHHUKOB,
CHUCTEMAaTH3UpOBaTh IOJYyYCHHYI0 HH(OpManuio, [OaBaTb OLCHKY KOHKPETHOM  CHUTYaIHH.
®dopMupoBaHHE TAKOrO yMEHHsI MPOHMCXOAMT B TEUCHHE BCErO MepHojaa OOydeHHs depe3 ydacTue
CTYACHTOB B MNPAKTUYCCKUX 3aHATHUAX, BBIIIOJIHCHHUEC KOHTPOJIBHBIX 3aZ[aHHI>'I 1 TECTOB, HAIIMCaHHC
KYPCOBBIX U BBHIITYCKHBIX KBalU(UKaMOHHBIX padoT. [Ipu 3rom CPC urpaer pemaromiyto pois B X011e
BCEro yueOHOTO mpoiiecca.

B nmpomecce camMoCTOSTENBHON pabOTBl  CTYAGHT NpPUOOpETaeT HABBIKM CaMOOpraHU3allWy,
CaMOKOHTPOJISI, CaMOYIIPaBJICHUS, CaMOpe(IeKCHU M CTaHOBHUTCS AKTHBHBIM CaMOCTOSITEIbHBIM
CyOBEKTOM y4eOHON NeATENbHOCTH.

®DopMBI CAMOCTOATEIHHON pa0OTHI CTYEHTOB Pa3HO0Opa3Hbl. OHH BKIIIOYAIOT B CEOSI:

v’ u3ydeHue y4eOHOM, HaAyIHON M METOINYECKON JIMTEPATYPHI, MATEPUAIIOB IEPHOANYECKHUX M3IAHUI
C TPHUBJICYCHUEM 3JIEKTPOHHBIX CPEJICTB O(MUIIUAIBLHOW, CTATUCTHYCCKOHM, NEPUOIUYCCKON H
HAYYHOU WHpOpMALUH;

v/ MOATOTOBKY JIOKJIAIOB W pedepaToB, HANMCAHHE KYPCOBBIX M BBIMYCKHBIX KBaTH(HKAIMOHHBIX
pabor;

v/ yuacrtue B paboTe CTyIeHYECKHX KOH(PEPEHLHH, KOMIUIEKCHBIX HAYYHBIX UCCIIEI0BAHUIX.
CamocrosTenpHass padoTa NPHOOMIAET CTYJEHTOB K HAayYHOMY TBOPYECTBY, MOHWCKY M PELICHUIO
AKTYyaJbHBIX COBPEMEHHBIX MTPOOIIEM.

OcHoBHOH (hopMoOIi caMOCTOATENBEHON PabOTHl CTyIEHTa SIBISETCS M3Y4YE€HHE KOHCIEKTa JISKLHMH, MX
JIOTIOJTHEHUE, PEKOMEHJJOBAaHHOH JMTEpaTyphl, aKTUBHOE y4acTUE HA NMPAKTHYECKHX U CEeMUHApPCKUX
3aHATHAX.

YreHnue yueOHUKA

W3zyyass martepuall 1o y4yeOHHKY, CIIEAyeT MNEPeXOAUTh K CIEAYIOIIEMY BOINPOCY TOJBKO MOCHe
NPaBUJIBHOTO NOHUMAHUS MPEIBIAYIIEro, MPOU3BOs Ha Oymare Bce BBIYMCICHUS (B TOM YHCIE U T€,
KOTOpBIE PajJiii KPATKOCTH OITYIIICHBI B y4eOHUKE) W BBITIONHSST MMEIOLIHECS B YUeOHUKE YEPTEKH.
Oco0oe BHMMaHME cileqyeT oOpamiaTh Ha OIpEJeNeHHEe OCHOBHBIX MOHATHH. CTyOeHT OJDKEH
nopoOHO pa30upaTh NPUMEPBI, KOTOPHIE IMOSICHSIOT TaKUe OMNpeJleNieHHs, W YMETh CTPOHTH
AHAJIOTUYHBIE IIPUMEPBI CAMOCTOSITENBHO.

Heo0xomuMo MOMHUTH, YTO KaXAas TeOpeMa COCTOUT W3 MPEIIOIOKEHUH M yTBepxKaeHus. Bce
IPENOJIOKEHUs. JOJDKHBI O00s3aTE€IbHO HCIOJIb30BaTbcd B JOKaszaresbcTBe. HykHO noOuBaThbes
TOYHOIO TIPEACTaBICHHA O TOM, B KaKOM MECTE€ JOKa3aTeIbCTBA HCIOJIB30BAHO KAXKI0E
MPENNoNoKEeHNEe TeopeMbl. [lole3HO COCTaBIATh CXEMBl JIOKa3aTENIbCTB  CIOXKHBIX TEOPEM.
[IpaBuIbHOMY MOHMMAHHIO MHOTHX TEOPEM MOMOTraeT pa30op MPUMEPOB MaTEMAaTHUYECKUX OOBEKTOB,
o0namarommx M He 00JaAaloInX CBOMCTBaMH, YKAa3aHHBIMH B TIPEATIONIOKEHUSAX U YTBEPKACHHUAX
TEOpEM.

[Ipn um3ydeHum MaTepuana Mo Y4YeOHHKY IIOJIE3HO BECTH KOHCIEKT, B KOTOPBIH pPEKOMEHAYeTCs
BITUCHIBATh ONpeAeIeHus], POPMYIUPOBKH TeopeM, GOpPMYJIbl, ypaBHEHHS U T. 1. Ha monsx KoHcmekTa
cleayeT OTMEeYaTh BOIIPOCHI, BBIJCIICHHBIE CTYACHTOM Il MOJY4YEHUs IUCbMEHHOM WM YCTHOU
KOHCYJIbTALIMY IIPENOIaBATEIS.

[MucemenHoe odopmieHrne padOThl CTyICHTa MMEET HMCKIIOUUTENBHO BaKHOE 3HAu€HHE. 3alucH B
KOHCIIEKTE JOJDKHBI OBITh CHENaHbl YHCTO, aKKypaTHO M PACIIONOXKEHBI B ONpEAETICHHOM MOpSIKe.
Xopotuiee BHelHee 0GOpMIIEHHE KOHCIIEKTa 110 U3yY€HHOMY MaTepualy He TOJIbKO MPUYUYUT CTYICHTA



K HEoOXoauMoMy B pabOTe MOPSIKY, HO M TO3BOJUT €My H30eXaTh MHOTOYHMCICHHBIX OITHOOK,
KOTOPBIE IPOUCXOMAT M3-32 HEOPESIKHBIX, OCCTIOPSTOUHBIX 3AITHCEH.

BriBosbl, momyueHHBIE B BUIE (OPMYJ, PEKOMEHIYETCS B KOHCIICKTE IMOJAYEPKHUBATh WM OOBOJWTH
paMKo#, 4TOOBI TPU MEPEYUTHIBAHUM KOHCIIEKTa OHHM BBIICISUIUCH U JIYYINE 3allOMHHAINCH. OTBIT
MOKa3bIBACT, YTO MHOTHUM CTYyJCHTaM TIoMOraeT B paboTe COCTaBICHHE JIHCTA, COJEpPXKAIIETO
Ba)XHEHIIMEe U Hauboliee 4acTo ymoTpedisieMbie GopMynbl Kypca. Takol JTUCT HE TOIBKO MOMOTaeT
3aIIOMHHTB (DOPMYJIBI, HO U MOXKET CIYKHUTh MOCTOSHHBIM CIIPABOYHUKOM JUIsI CTYICHTA.

Pemenue 3agau

BaxxHpIM KpuUTEpHEM YCBOEHHS TEOPHUH SIBJIAETCS] yMEHHUE PelaTh 3a4a4y Ha IPOHIEHHbBII MaTepHall.
[Ipu pemeHun 3amad Hy)XHO OOOCHOBATh K&Kl STall PELICHUS HMCXOAS U3 TEOPETHUECKUX
HOJIOXKEHUH Kypca. Eciu CTyZeHT BUOUT HECKOJBKO MyTEH PELICHUs, TO OH JOKEH CPaBHUTh UX U
BBIOpATh M3 HUX caMblii Tydminid. [lone3Ho 10 Havaia BEIYUCICHUH COCTaBUTh KPaTKUM IUIaH PELICHUSI.
Pemenunst 3amay ¥ mpuUMeEpOB cieqyeT HM3JaraTh MOAPOOHO, BBIUMCICHHS pacrojaraTb B CTPOTOM
TOpSAZIKE, OTHAEMSS BCIIOMOTaTENbHbIE BBIYMCIEHHUS OT OCHOBHBIX. UepTeKM MOXKHO BBINIOJIHATH OT
PYKH, HO aKKypaTHO W B COOTBETCTBMM C JaHHBIMU ycioBusAMH. Eciam udeprex Tpedyer ocobo
TIIATEJIFHOTO BBIIOJHEHUs (Hampumep, Mpu rpaduyeckoil mpoBepKe peleHus, MOJYyISHHOrO IIyTeM
BBIYUCIICHHUH), TO CIIEYET MONb30BaThCs JIMHEHKOHN, TPAaHCTIOPTUPOM, JIEKAJIIOM U YKa3bIBaTh MacIITal.
Pemenune kaxaoi 3aaun JOKHO JOBOAUTHCS 10 OTBETA, TPEOYEMOTO YCIOBHUEM, H TI0 BO3MOXKHOCTHU
B o0meM Buae ¢ BbIBOAOM (OpMynbl. 3aTeM B MOJYYEHHYIO (QOpPMYNy IOACTAaBIISIOT YHCIOBBIC
3Ha4YeHUs (ecau OHM JaHbl). B MpOMEXyTOUHBIX BBIYMCIECHUSIX HE CIEAYET BBOAWUTH NPUOIIKCHHbIC
3Ha4YeHMs KOpHEH, yucia 4 U T. 0.

[Tonmy4eHHBI OTBET clenyeT MPOBEPSATHh CIIOcoOaMH, BHITEKAIONIMMH U3 CYIIECTBA IAHHON 3aJadvm.
Ecnu, HanmpuMep, pemanach 3ajada ¢ KOHKPETHBIM (PH3MYECKUM HIIH TE€OMETPUUIECKUM COJCpKaHUEM,
TO TIOJIE3HO, MPEXKAE BCEro, MPOBEPUTH Pa3MEPHOCTh IOJyYEHHOro orBeTa. [lonme3sHo Takxke, ecnu
BO3MOXKHO, PELINTH 33/1a4y HECKOJIBKUMH CIIOCO0aMHU M CPAaBHUTDH MOTYUYECHHBIC PE3YIbTATHI.

Pemrenue 3amgau onpeaeraeHHOr0 THIIA HYKHO MPOAOIDKATEH 10 MPUOOPETEHHS TBEPABIX HABBIKOB B MX
pelIeHn .

Camonposepka

1.4
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Ilocne wu3y4deHus ONpeneNneHHOW TeMbl MO Y4YeOHHMKY M PELICHUS JOCTaTOYHOI'O KOJMYECTBa
COOTBETCTBYIOIIMX 3a/1a4 CTYACHTY PEKOMEHIIyeTCsI BOCIPOMU3BECTH I10 MTaMSTH ONPEAEICHUS, BBIBOIbI
bopmyI, GOpMYIMPOBKH U JI0Ka3aTeIbCTBAa TeopeM. Bompockl aisi caMOIpoBepKH, MPHUBEJCHHBIC B
HACTOSIIIEM TOCOOMH, JaHbl C IIeJbI0 TIOMOYb CTYIEHTY B NOBTOPEHHH, 3aKPETUICHMH W TPOBEPKE
MIPOYHOCTH YCBOCHUS M3yYEHHOTO Marepuana. B ciyyae HeoOX0AMMOCTH HaO elle pa3 BHUMATEIbHO
pazobpaTbcs B MaTepualie y4eOHHKa, PEIIUTh PsIl 3a/1a4.

WHoraa HemocTaTouyHOCTh YCBOEHHS TOTO WJIM HMHOTO BOIPOCA BBISICHSETCS TOJBKO NMPH W3YUYEHUH
JanbHeWIero mMarepuaia. B 3ToM ciydae Haxo BEpHYTHCS Ha3al U MOBTOPUTH IUIOXO YCBOEHHBIH
paszen.

IIpoBenenue 3aHATHII B HHTEpPaKTUBHOM opme

WnrepaktiBHOE 00y4deHHE NpelCTaBisieT coOoi crmoco0 MO3HAHMS, OCYLIECTBISIEMBIH B (opMmax
COBMECTHOM JAEATEIBHOCTH OOydYaroIMXCs, T.6. BCE YYAaCTHHKH OOpa3oBaTEIbHOIO Ipolecca
B3aUMOJICHCTBYIOT JAPYT C JPYyroM, COBMECTHO pEIIAIOT IIOCTaBJICHHBIE MPOOJIEMBI, MOJACIUPYIOT
CHUTyaluH, 0OMEHHUBAIOTCs HH(pOpMAaLUeH, OLIEHUBAIOT ICHCTBUE KOJIJIET ¥ CBOE COOCTBEHHOE MOBE/ICHHE,
HOTPYXKAIOTCA B peabHYI0 aTMOC(epy AEI0BOr0 COTPYJHUYECTBA 110 PAa3PEIIEHHIO IIPOOIeM.
WnrepaktrBHast Gpopma 0OyueHHs peau3yeTcs B BUAE NMPOOIEMHBIX JEKLHUH, KOJUIEKTUBHBIX PEILICHUSIX
TBOPYECKUX 33]a4.

IIpodnemuas jexkuus. Ha 3Toit JieKIun HOBOE 3HAHUE BBOIUTCS 4epe3 MPOOJIEMHOCTh BOIIPOCa, 3a1a4u
i cutyauud. Ilpy 3TOM Impouecc IMO3HaHWS CTYJIEHTOB B COTPYJHUYECTBE M JUAIIOTE C
npernojaBaresieM IpUOJIMKaeTcss K  HccilefoBarenbekoil  aestenbHocTH. ConepxkaHue NpoOieMsbl
PaCKpbIBAETCs IIyTEM OPraHU3alMY IIOUCKA €

KosnexkTuBHbIe pemeHusi TBOpYeckux 3aga4. [lon TBopyecknMu 3alaHMSAMU TOHHMAOTCS TaKue
yueOHbIe 3a/1aHusl, KOTOpbIE TPeOYIOT OT 00Y4JarOIIMXCsl HE MPOCTOrO BOCIIPOU3BOICTBA HHPOPMAIIUH, a
TBOPYECTBA, TIOCKOJIBKY 3a/IaHUs COAEPIKaT OOJBINNI MIIM MEHBIINN JI€eMEHT HEM3BECTHOCTH M UMEIOT,
KAaK IIPaBUJIO, HECKOJIBKO IIOJXOOB.

MeTonuueckue peKOMeHIAIMH M0 PelIeHUI0 32124

[Mepen perieHueM 3aja4u JOJDKHO OBITH IMOJHOCTBIO NPUBEICHO ee yciaoBue. CaMo pelieHue clieayer
COIIPOBOXIATH HCO6XOJII/IMBIMI/I pacu€TaMu U NOACHCHUAMHU C YKa3aHUEM INPUMCEHACMBIX (I)OpMy_H,
aHAJIM30M U BBIBOJIAMU.

Pabora momxHa ObITH OGOpMIIEHA aKKypaTHO, HamucaHa pa300pyuBO 0€3 MOMapoK, 3auepKUBAHUMA H
COKpAIILICHUH CIIOB.



1.6 MeTtoauueckue peKOMEHIAUMH IO BbINOJHEHUIO JAOMAIlIHEli KOHTPOJbHOH pPadoThl WJIH
AOMANIHUX HHAUBHIYAJIbHBIX 3a1aHUH

JlomanmHsIsl KOHTPOJIbHAST pa0b0oTa BEITIONHAETCS B OTACILHOW TETpaJKe WIIM Ha JicTax ¢opmara A4 u
MOJIIITMBAETCA B TANKY (CKOPOCITUBATEND ).

1.7 MeToauueckue peKOMEHIANMH 10 PelIeHHI0 TecTa

1.8

1.9

TecroBasi cucreMa NpeaycMaTpUBacT BOMNPOCHI/33aJaHus, HA KOTOpPbIC OOYYarONIMICS JOJDKEH JaTh
OJIMH WM HECKOJbKO BapHUAHTOB MPABHJIBHOTO OTBETA W3 MPEJIOKEHHOTO CIUCKa OTBETOB. llpu
MOKMCKE OTBETA HEOOXOMMO TIPOSIBISATh BHUMATEILHOCTb.

IIpn orcyTrcTBHM Kakoro—iauOO OJHOTO OTBETa HA BOIPOC, MPEIyCMATPHUBAIOIINNA MHO>KECTBEHHBIN
BBIOOD, BECh OTBET CUUTAETCS] HETIPABUIIHHBIM.

OTBeTHl MPaBWIBHBIC BBIICISIOTCS B TECTE IMOMYCPKUBAHUECM WIIU JFOOBIM JPYTUM JTOMYCTHMBIM
CHMBOJIOM.

MeTtoauueckne yKa3aHus K BbINOJTHEHHUIO J1a00paTOPHO padoThI

JlaGopaTopHBIE COYETAIOT AJIEMEHTHl TEOPETHYECKOTO WCCIICNOBAHUS W TIPAKTUYECKOH paboTHI.
Brmonuss maGopatopHsle padOTHI, CTYISHTHI JIyYIle YCBaWBAIOT IPOTPaMMHBIM MaTepHal, TaKk Kak
MHOTHE ONpEACICHNUs], Ka3aBIINEeCs OTBICYCHHBIMU, CTAHOBSTCS BIIOJIHE KOHKPETHBIMH, MTPOUCXOIHUT
CONPUKOCHOBEHUE TEOPUH C MPAKTUKOH, YTO B IIETIOM COJCHCTBYET MOHUMAHHUIO CIOKHBIX BOIPOCOB
HAayKH U CTAHOBJICHHUIO CTY/ICHTOB KaK OyIyIINX CIIEIMAINCTOB.

Brimonnenue nadopaTopHbIX paboT HampaBieHO Ha:

» 0000IIeHne, CHCTEMAaTU3alMI0, YIITyOIeHHEe TEOPETUIECKUX 3HAHMHM MO KOHKPETHBIM TeMaM

y4eOHOMN TUCIUIINHEI;

» (opMHpOBaHUE YMEHUM MPUMEHSTH MOJyUYCHHBIC 3HAHUS B MIPAKTHUECKON JIEATSIHHOCTH;

> Pa3BHUTHE aHATUTHYCCKHUX, IPOCKTUPOBOYHbBIX, KOHCTPYKTUBHBIX YMCHHIA;

» BBIPa0OTKY CaMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH M TBOPUYECKON HHUIMATHUBEI.
JlaGopaTopHble 3aHATHS Kak BHA y4eOHOH NEATENbHOCTH JOJDKHBI IMPOBOJUTHECS B CHEIUAIBHO
000pyIOBaHHBIX Ta0OPATOPUSIX, T/IE BHITOIHAIOTCS JIA00OpaTOpHEIE pabOTHI (3a1aHus).
dopma opraHu3alUK YYaIUXCs U TPOBEACHHS Ja00paTOPHOTO 3aHATHS — (POHTAIBHAS, TPYIIIOBAs
U WHAUBHIyaJIbHAs — ONPEAeIIeTCs MperoaBaTesieM, HCXOI U3 TEMBI, IIeJHU, MOPS/IKa BBITOIHEHUS
paboTHL.

PesynbTaThl BeIONHEHUS TabopaTtopHoro 3aaanus (paboTel) 0HOPMIIIOTCS yYallliMH B BHJIE OTYETA,
dbopma u corepKaHre KOTOPOTO OMPEAEIISIFOTCS COOTBETCTBYIOIIEH paboTOM.

MeTonnuyeckue peKoOMeHIAlMM N0 MOATOTOBKE K ¢/Aa4e 3a4eTa

3adeTr OCYIIECTBISETCS B paMKaxX 3aBEPIICHUS W3YYCHHS TUCIUTUIMHBI (MOIYJS) W TIO3BOJIAET
ONpECIUTh KAa4eCTBO YCBOCHMS M3YYCHHOI'O MaTepuaya, a TakXe CTelneHb C(HOPMHUPOBAHHOCTHU
KOMIIETEHIIAH.

IIpu sBke Ha 3aueT CTYACHTHI O00sS3aHBI MMETb MpH cede 3aUeTHYI0 KHIDKKY, KOTOPYH) OHH
MPEIBSIBISIFOT SK3aMEHATOPY B Havase 3a4era.

I1. [InaHbl NPaKTHYECKUX 3aHATHH

IIpakTuyeckoe 3anaTHe Nel. Mcnmob3oBaHMe MaTeMaTHYeCKOro si3bIKa /UIA 3amicd U 00padoTkmn
uHGopmManuu
[Inan npakTUYECKOro 3aHATHS:

ok wn e

BrickazbiBanus. [Ipenukarsl. TaOauibl HCTHHHOCTH.
OTpwurianue IpoCTHIX M COCTABHBIX BHICKA3bIBAaHUIA.
Ornepanuu HaJ BHICKA3bIBAHUSIMU.

3aKOHBI MATEMAaTHYCCKOM JIOTHKH.

Bricka3biBanus ¢ kBaHTopamu. MIX oTpuiiaHue.
OTHOIIIEHHE JTOTUYECKOTO CIIEIOBAHUS U PABHOCUIILHOCTH.

Jurepatypa: [1, ¢. 116-146]; [3, c. 78-99]

3ananus I CaMOCTOATEIbHOI padoThI:
Janbr BeickazeiBanmst A, B. Onpenenute UCTUHHOCTh A W B, a Takke CHOPMYITHPYHTE W OMpPEeaeITnuTe

3HAYEHUsS MCTUHHOCTH Bhickasbsauuii AV B , AAB , A= B, B= A, B< A.
—  Bapuanm 1. A — «TemmepaTypa Kumenns BOBI IPH HOPMATHHOM aTMochepHoM asiaermu 100°Cy,

B-«B Mapte 30 gHei».



—  Bapuanm 2. A — «CyMma BHYTPEHHHX YIJIOB B YeThIPEXyroibHUKe paBHa 240%, B — «Temmeparypa
IaBjiaeHus Jbaa cocrapiser 0°Cy.

—  Bapuanm 3. A — ucno 1001,, nepeBeieHHOE U3 NTBOMYHOW CHUCTEMBI CUUCICHUS B ACCATHUUHYIO,
paHo 91p», B - «ABTYCT — OCEHHHUI MECSID.

—  Bapuanm 4. A — «Cymma BHYTpeHHHX YI7IOB B TpeyronsHuke pasHa 160%, B — «Ilo pasmeproctu 1
Kmro0anT paser 1024 Gatitamy.

—  Bapuanm 5. A — «MHoxecTBO HATypaNbHBIX YHCEN IPHHATO 0603Ha4ath 6ykBoii N », B — «4ucno
12,4, mepeBeIcHHOE U3 ICCATHYHOMN CUCTEMBI B IBOMUHYIO, paBHO 1010,».

—  Bapuanm 6. A — «TemnepaTypa KumeHus BOJBI IPH HOPMATLHOM aTMoc(hepHOM naiaeHmu 110°Cy,
B — «MnuoxecTBo nemsix wmcen npumsto 0603Hauats 6ykBoir Z ».

IIpakTuyeckne 3ansituss Ne2. TeopeTHKO-MHOKeCTBEHHbIe OCHOBBI MAaTeMATH4YeCKOH 00padoTKmM
uHpopMaUHU

[lnaH NpaKTHYECKOTO 3aHSITHUS:

1. MHOXeCTBa, TOJIMHOXKECTBA, OTEPAIK HAJl HUMU: TIEPECEUCHUE MHOXKECTB, O0hEIMHEHUE, BRIYUTAHUE,
JIOTIOJTHEHUE IO MHOYKECTBA.

2. ITpumMepsl MHOXECTB: pallMOHAIBHEIC, JCHCTBUTEIIBHBIC, UPPAIlIOHAIBHBIC YUCIIA.

3. CootBerctBus. OtoOpaxenus. OTHOIICHUS HA MHOYKECTBE.

4. OrmpeneneHne NOHATHH.

Jlurepatypa: [1, c. 54-81], [3, c. 26-45]

3aganus I CaMOCTOATeIbHOI padoThI:

3aganue 1.

3anansr MHOXKeCTBa 4, B, C. Kakue u3 yTBepaeHuii OyayT BepHbIME?
a) MmuoxectBa A u C He coepikaT OJHHAKOBBIX JJIEMEHTOB.

b) Mmuosxecrsa A u C pasusi (A =C).
¢) Muoxectsa B u C pasust (B =C).
d) M=uoxecTBo 4 siBisiercs moaMHOxectBoM MuOxkectBa B. (A C B)
e) Mmuoxectso C sBisiercs mogmuoxkectBom Muoxkectsa 4. (C < A)
f) Mnoxectso C sBnsercs nogmuoxkectsom Muoxectsa B. (C < B)

g) Ilycroe MHOXecTBO & sBIsieTcst moaMHOKecTBOM MHOXKecTBa 4. (& C A)
h) MuoxkecTBO A KOHEUHO.
i) MHoxecTBO B siBIsieTCs OCCKOHEUHBIM.

i)  MHOXecTBO B SIBIISIETCS OIMHOXKECTBOM ITyCTOTO MHOXKECTBA & .

—  Bapuanm 1. A={l, 2,a, b}, B:{Z,a}, C:{a,l, 2, b}
~ Bapuanm 2. A={2,3,4, f}, B={34}, C={4,3}.
—  Bapuanm 3. A={7, 9, a}, B ={a, 9, 7}, C ={7, 8,9, a, b}

3ananue 2.
3aganbl IPOU3BOJIbHEIE MHOXKECTBA A, B, C.
—  Bapuanm 0.

Pacnionoxure MEOKecTBa: A U B, A\B , AuBuUC , Al (B M C) , B TAKOM TIOPSIIIKE, 9TOOBI
Ka)k/10€ U3 HUX SBISIIOCH TOJMHOKECTBOM MPEABIIYIIETO MHOXKECTBA.
—  Bapuanm 1.

Pacronoxute muoxecrsa: AU B UC, A\B,AUB, A, B rakom nopsixe, 4ro6s! kaxoe u3
HUX OBLIO TOJMHOKECTBOM CJIEAYIOLIETO 32 HUM.
—  Bapuanm 2.

Pacnonoxure muoxkecta: B U C , C \ A, C\ (A \ B) , AuBuUC , B TAaKOM TIOPSIZIKE, YTOOBI

KaXJ10€ U3 HUX BKJIHOYAJIO B cels npeabI Ayniee MHOKECTBO.

3ananue 3.
3amaHel MHOKECTBA A4, B.

Haiinure: Au B, AN B, A\B, B\A, AU@, Bﬁ@, A\@, J\B.
—  Bapuanm 0. A={1, 2,4,5, k,|}, B={2, 3,4, 5,I,m}.



Bapuanm 1. A={3,t,0,4, 5}, B={2, 3,5,0, p}
Bapuanm 2. A={5, 6, 8, Y, U, I’}, B = {6, 7,8, Yy, m, r}.

IpaxkTuyeckue 3ansaTus Ne3. KomOuHaTOpHBIE METOABI 00PaAdOTKH HH(OPMAITHHT

IIn

aH INPAKTHUYCCKOI'0 3aHTHUA.

1.
2.
3.
JIn

KomOuHaTopHbIe MpaBuia CI0KEHHUS U YMHOKEHHUSI.
[lepecTaHOBKH, pa3MEIICHHs K COYCTAHUSI.
ITpuMepsl KOMOUHATOPHBIX 3a/1a4.

Tepatypa: [1, c. 256-313], [3, c. 149-160]

3aganus 11 CaMOCTOATEILHOI PadoThI:

3ananmue 1.

Ha

HANTE KOJTMYECTBO MEPECTaHOBOK M3 OYKB YKa3aHHBIX CJIOB MU 3a1aHHBIX YCIOBHSIX.
Bapuaum 0. a) «pebyc», B KoTopoM OyKBa «p» Ha MEPBOM MecTe, a OyKBa «C» B KOHIIE CIIOBa; b)
«cBETO(OPY».
Bapuaum 1. a) «ap0Oy3», B KOTOPOM OYKBa «a» Ha IEPBOM MECTE; b) «MOIIOKOY.
Bapuaum 2. a) «panoctb», B KOTOpOM OyKBa «a» Ha BTOPOM MECTE; b) «10510TOY.
Bapuanm 3. a) «axuus», B KOTOpoM OyKBa «a» Ha MEPBOM MecTe, a OyKBa «sI» B KOHIIE CJIOBa; b)
«Tenedony.
HaiimuTe KoMM4ecTBO MepecTaHOBOK U3 OYKB YKa3aHHBIX CJIOB IPH 33JaHHBIX yCIOBUSX.
Bapuaum 0. a) «pebyc», B KoTopoM OyKBa «p» Ha MEPBOM MecTe, a OyKBa «C» B KOHIIE CJIOBa; b)
«cBeToop».
Bapuaum 1. a) «apOy3», B KOTOPOM OYKBa «a» Ha IIEPBOM MECTE; b) «MOIOKOY.
Bapuaum 2. a) «panocts», B KOTOpOM OyKBa «a» Ha BTOPOM MECTE; D) «IOIOTO».
Bapuaum 3. a) «axuus», B KOTOpOM OYKBa «a» Ha MEPBOM MecTe, a OykBa «s1» B KOHIE CJOBa; b)
«renedony.

3aganmue 2.

Bapuaum 1. CkoapkuMu criocobaMu MOXHO BBIOpaTh: a) u3 12 mpenonaBateneil kadenpsl 3 B cOCTaB
coBera (¢akynbrera; b) u3 12 cTyneHTOB IpyIIbl: CTApOCTy, 3aMECTHTENS CTapOCThl, mpodopra u
¢uzopra?

Bapuanm 2. CkojapKMMH CIOCOOaMU MOXKHO BBIOpaTh: a) W3 20 CTYJEHTOB TPYIIIBI: CTapOCTy H
3aMeCTHUTENIs CTapOCThI; b) U3 8 npenojasareneii kagenpsl 3 B cocTaB coBera (akyabTeTa?

Bapuanm 3. CxonpkuMmu crioco6aMu MOKHO BbIOpath: a) u3 11 mpenogasareneit kageaps! 4 B cocTas
coBeta (pakynprera; b) u3 14 cTyIeHTOB IPyMIIBL: CTAPOCTY, Ipodopra, Kyibropra u ¢puzopra?

HpaKanecmle 3aHaTHA Ned. OCHOBHBIE IOHATHS TECOPpHUHA BepOﬂTHOCTeﬁ

IIn

aH IPAKTUYCCKOIr'O 3aHITHUS.

agrwdE

6.
7.
8.
JIn

Krnaccuueckoe onpeneneHue BEpOSTHOCTH CIIy4aifHOIO COOBITHSI.

[IpumeHneHne KOMOMHATOPUKH NP BHIYMCIICHUH BEPOSTHOCTEH.

Teopema cl0XeHUs! BEPOSATHOCTEH HECOBMECTHBIX COOBITHH, €€ CIIeICTBHSL.

Teopema yMHOXXEHHsI BEPOSITHOCTEH HE3aBUCHMBIX COOBITHH, €€ CIEeICTBHS.

3aBucHMbIE COOBITHS. YCJIOBHasg BEPOSATHOCTh. leopemMa YMHOXKEHHUS BEpOSTHOCTEH 3aBUCHUMBIX
COOBITHIA.

Teopema cl10KeHHUS BEPOSATHOCTEH COBMECTHBIX COOBITHI U €€ CIICACTBUSL.

®opmyna MoiHOM BeposTHOCTH. BepostHocTu runores. @opmyisl batieca.

IToBTOpHBIE HE3aBUCUMBIE UcTibITaHUA. Popmynbl bepuyiuu u Ilyaccona.

teparypa: [2, ¢. 8-50], [3, c. 162-187]

3ananus I CaMOCTOATEIbHOI padoThI:

3apanme 1.

Bapuanm (. UrpaneHblii KyOuk OpocatoT n1Ba pasa. HaifTu BeposSTHOCTb TOTO, UTO Ha BEpXHEW IpaHu
JIBa pa3a BBINAJIET:

a) HEYETHOE YHCIIO OYKOB, MEHbIIIEE 4;
b) yeTHOE YMCIIO OYKOB, HE Ooblee 1.

Bapuanm 1. UrpansHblii kKyOuk OpocatoT Tpu pasa. HailTu BepoSTHOCTH TOTO, YTO Ha BEpXHEH rpaHH
TpH pa3a BBINAJCT:



a) YeTHOE YHCII0 OYKOB, HE MECHbIIIEE 6;

b) uncio oukoB, MeHbIIEE 1.

—  Bapuanm 2. UrpanbHeiii KyOuK OpocaroT aBa pasza. HaliTu BeposITHOCTH TOr0, 4TO Ha BEpPXHEW TpaHu
JIBa pa3a BBITAJCT:

a) HEYEeTHOE YHCII0 OYKOB, OoJbIee 2;

b) deTHOE YHCI0 OYKOB, HE MEHBIIEE 2.

3ananue 2.
—  Bapuanm (. CTPEJNOK BHIIOJNHAET TPH BBICTPENA 110 MUILIEHH, BEPOATHOCTH MOMAIAHUs B MHIIEHb, B
KaXI0M U3 KOTopsIX, pasa P =0.6.

Haiitu BeposiTHOCTH TOTO, YTO:

a) Mumens Oyzaer nmopaxena 1 pas.

b) Ywucno momananuii B MumieHs OyaeT He MeHee 2.

— Bapuanm 1. B Xopne mpoBepkH KadyecTBa 3€pHA, MPUTOTOBJICHHOTO JJISl TIOCEBa, YCTAHOBJIECHO, YTO
Bcx0xH 80% 3epeH. OnpenennuTb BEPOATHOCTh TOTO, UTO CPEeIr 2 TIPOU3BOIIBHO B3SATHIX:

a) O0a 3epHa IPOPACTYT.

b) TIpopacrer Tonbko 1 u3 2 3epeH.

—  Bapuanm 2. CTpenok BBITIONHACT TPH BBHICTPENIa N0 MHUIICHH, BEPOSITHOCTh MOMANAHKs B MHUIICHb, B
KaXJI0M U3 KOTopbIX, pasa P =0.7.

Haiitu BeposiITHOCTBH TOTO, UTO:

a) Mumiens OyaeT mopaxena 2 pasa.

b) Ywucno nmomananuii B MumieHs Oyzet He 6onee 1. 3aganue 5.

— Bapuanm 0. JIns1 moceBa 6epyT ceMeHa u3 3 MaKeTOB, BEPOATHOCTH MPOPACTAHUS IS KaXKIOTO BUIA
cootBercTBeHHO 0.5; 0.8; 0.6. CocTaBUTh 3aKOH paclpeAesiCeHUs CIy4alHOH BEIUYHMHBI X — YUCIA
MPOPOCIINX CEMSH.

— Bapuanm 1. Tpu cTpenka cTpessitoT Mo MuuieHd (o 1 pasy), BEpOATHOCTH IMONAAAaHUS B MUIICHD
KaXKAbIM cooTBeTcTBEHHO paBHbI 0.4; 0.7; 0.5. CocTaBUTh 3aKOH pacipeieNieHus ciy4aitHoN BeTUYHHBI
X — 4nca nonagaHuil B MULIEHD.

— Bapuanm 2. JInsg moceBa 6epyT ceMeHa u3 3 MaKeTOB, BEPOATHOCTH MPOPACTAHUS IS KaXKIOTO BUAA
cootBercTBeHHO 0.5; 0.4; 0.8. CocTaBUTH 3aKOH paclpeAesiCHUus CIy4alHOH BEIUYMHBI X — YUCIA
MPOPOCIINX CEMSH.

3aganmue 3.

—  Bapuanm 0. B nepBom simuke 6 KpacHbIX U 14 CHHMX LIapOB, BO BTOPOM — 3 KpacHbIX U 7 cuHux. 13
MPOM3BOJIBHOTO SALIMKA JOCTAIOT OAMH MIap. BepoaTHOCTH TOro, 4TO OH KpacHbIi OyaeT paBHa?

— Bapuanm 1. B nepBoM smuKe 8 3eleHBIX, 7 CHHUX U 5 OeNbIX MIapoB, BO BTOPOM — 7 3elleHbIX, 11
CHHHX U 2 Oenbix. V3 MpOU3BOIILHOTO SIIIMKA JOCTAIOT OJIUH IIap. BeposTHOCTh TOro, 4To OH OyAer
3eJIeHbIN paBHA?

— Bapuanm 2. B nepBoM suKe 3 3e€leHbIX U 7 CHHUX LIapoOB, BO BTOPOM — 6 3eyeHbIX U 14 cunux. U3
MPOMU3BOJIBHOTO SALIMKA AOCTAIOT OAMH Iap. BeposaTHOCTH TOro, 4TO OH CHHUI OyaeT paBHa?

MpakTnyeckne 3anaTus NeS. MatemaTuyeckue MeToIbl 00pabOTKH CTATHCTHYECKOH MHpOpMan
Il1aH TPaKTHYECKOTO 3aHSITHUS:

1. Bapuanuonusrii psa. CTaTHCTHUECKOE PacTIpeIICHIE BRIOOPKH.

2. OCHOBHBIEC XapaKTEPUCTUKH BAPHAIMOHHOTO Psijia.

3. BriOopounas ¢pyHKIUS pacrpeaesieHus.

4. TloaUroHBI ¥ TUCTOTPAMMBI.

Jlurepatypa: [1, ¢ 190-224], [2, c151-174], [3, ¢ 127-188]

3agaHus 11 CaMOCTOATEIbHOI padoThI:

3aganmue 1.

W3 nannbIx BEIOOPOK Haimute: Moy M, Mennany Me, pazMax R u cpenHioo BHIOOpOUHYO X3 .

— Bapuanm 0. a)—1,2,-1,-3,4; b)4,1,2,3,5,2,4,2,5, 2.
— Bapuamm 1. a)—1,3,5,-1,-2; b)3,2,1,5,5,6, 3,6, 3, 4.
— Bapuamm 2. a)4,5,3,5,1; b)-3,0,-2,1,3,4,-2,4,-2,5.

3apanmue 2.



Jlana Beibopka. Ompenenute o6beM N u momy M BBIGOpKH, cOCTaBbTE 3aKOHBI CTATHCTHYECKOTO
pacnpeseNieHus] 9acTOT M OTHOCUTEIBHBIX YaCTOT.

—  Bapuamm 0. 2,3,2,4,2,2,4,3,5,3,5,3,2,2,5,4,2
— Bapuamm 1. 1,4,3,1,4,2,1,3,4,1,1,2,2,4,3,1, 2,
-  Bapuamm 2. 7,6,9,8,8,9,6,7,9,7,7,6,8,7,9,6,7
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3ananmue 3.
3nas 00beM BeIOOpPKH [1 M 3aKOH pacmpeneneHust YacTOT BBIOOPKH, ompenenute 3Hadenue IM, Haiiante

CpEeImHIOI BBIOOPOYHYI0O Xa, COCTaBbTE 3aKOH paclpeAelieHHs OTHOCHTEIbHBIX dacToT. Iloctpoiite
MTOJIUTOH YaCTOT BRIOOPKH.

—  Bapuanm 0. N =30

X. -1 0 1 2

n 8 5 m 12

—  Bapuanm 1. N =40

X. 0 1 2 3
11 m 14 5

—  Bapuanm 2. N =25

X. 1 2 3 4

3ananue 4.
ITo npuBeIeHHO THCTOrPaMMe YacTOT BEIOOPKH U 3Has ee 00beM [, onpesennte 3HaYCHUE BEITUUUHBI h.

Bapuanm 0. N =18 Bapuanm 1. N =105
fA fJ\
64 — —— - — - 14
ht - -- 14 - -
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