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I. MeTonnyeckue peKOMEHAAIIMM 10 OPraHu3alMM padoThl CTYAEHTOB BO BpeMsi NpOBeleHHA

JICKIHHOHHBIX U MPAKTHYIECCKHUX 3aHATHUI

1.1

MeToauueckue PEeKOMEHIaAllMH 110 OpraHu3alyuu paﬁoTbl CTYACHTOB BO BpEMsA IIPOBCIACHHUA

JIeKIUOHHBIX 3aHITHI

1.2

[Ipu moarOTOBKE M MPOBEACHUH 3aHATHIA 1O TUCIUILIMHE MPETIOIaBaTeNb JODKEH PYKOBOJICTBOBATHCS KaK
o0muMu  y9eOHO-METOAMYSCKUMH  YCTaHOBKamMu  (HAQYYHOCTh,  CHCTEMHOCTb,  JIOCTYITHOCTb,
MOCIIEIOBATEIIEHOCTh, TMPEEMCTBEHHOCTh, HAJMYWe EAWHONH BHYTPEHHEHW JIOTMKH Kypca, €ro CBs3b C
JPYTUMH TIPEJMETaMHt), TaK ¥ CHEIU(PUICCKUMH 0COOSHHOCTSMH JTUCIIMTUTAHBIL.

I'maBHBIM 3B€HOM JAMAKTUYECKOTO IMKJIa 00yYEHUS B OCBOCHUU JAUCIUTUIMHEI SBIISICTCS JICKIIUS.

B xoxme nexnuii npenonaBaTens U3NIaracT U pa3bICHSAET OCHOBHBIC, HAaNOOJIeE CIIOKHBIC TOHSATHS TEMBI, a
TaK)Ke CBSA3aHHBIE C HEH TEOPETHYCCKHE M TMPAKTHYCCKUE MPOOJIEMBI, JaeT PEKOMEHIAIMU IS
MPAKTHYECKOTO 3aHITUS U YKAa3aHUS JUIS BBITIOTHEHUS CAaMOCTOSITEILHON paOOTHI.

B Xxoje NEKIMOHHBIX 3aHATHI CTYACHTY HEOOXOJMMO BECTH KOHCIICKTHPOBaHHE Y4EeOHOTO MaTepuala.
OO0pamate BHUMaHHE Ha Kareropud, (POPMYTHUPOBKH, PACKPHIBAIOIINE COJCPKAHUE HM3ydaeMoi
JCIIMTUIMHBI, HAYYHBIC BBIBOJIBI U NMPAKTHYECKHE PEKOMEHIAIUH, TIOJOKUTEIbHBIN OMBIT B OPaTOPCKOM
HCKYCCTBE.

XKenatensHO OCcTaBUTh B pabOYMX KOHCIIEKTaX IOJIs, HA KOTOPHIX JeNaTh IMOMETKH, MOJYCPKUBAIOIIHE
0cOOYI0 BaXKHOCTh TEX MM HWHBIX TEOPETUYECKUX TIONOXKEHHUH. PeKoMeHIyeTcsi akTUBHO 3a/1aBaTh
NPENOJIABATENI0 YTOYHSIONIME BOMPOCHI C IEIBI0 YSCHEHUS TEOPETHUSCKUX MOJOXKCHUH, pa3penicHus
CIIOPHBIX CUTYaIUH.

MeToanyeckne peKoMeH/IALHH 110 MOAr0TOBKe K CEMHHAPCKHUM (IPAKTHYECKHM) 3aHATHAM

Ha npakTudeckoM 3aHATHHM CTYOEHTHI PEIIAIOT 3aJa4d I0J PYKOBOACTBOM mpenonaBaTens. CeMuHap
NPOBOAMTCS IO Y3JIOBBIM M HanOoJiee CIOKHBIM BOIIPOcaM (TeMaM, paszenaM) y4eOHOH mporpaMMel
[IpakTryeckre 3aHATHS TOCBSILEHBI H3YYEHHIO HauboJee BaXKHbIX TeM Y4eOHOH TuctuIuinHabl. OHU cIyXat
JUIA  3aKpeIUICHUs] W3yYEeHHOTO MaTepHhaia, pa3BUTHS YMEHHH M HAaBBIKOB TIOATOTOBKH JOKJIaI0B,
coO0IIeHNH, MPHOOPETEHHNS ONBITA YCTHBIX IMyOINYHBIX BBICTYIICHUH, BEICHNS TUCKYCCUH, apIyMEHTAINN
¥ 3aIIUTHI BBIIBUTAEMBIX MOJIOKEHUH, a TaKKe JUIs KOHTPOJIS IPeTojaBaTesieM CTEIIeHH MOATOTOBICHHOCTH
CTYACHTOB 10 U3y4aeMO AUCIHUIUINHE.

B Xonme mOArOTOBKM K CEMHUHAPCKUM (TIPAKTHYECKHM) 3aHATHAM CIEAYeT HW3YyYHTh OCHOBHYIO U
JIOTIOJIHUTENIBHYIO JINTEpaTypy, y4ecTh peKOMEHAAINH TIPETIoJaBaTels U TpeOoBaHuUs paboyeil mporpaMMBl.
MOKHO MOATOTOBUTH CBOM KOHCIIEKT OTBETOB MO PAacCMaTPHBAEMOM TEMaTHKE, MTOJTOTOBHThH TE3UCHI IS
BBICTYIJICHHH MO BCEM Y4eOHBIM BOIpOCAM, BHIHOCUMBIM Ha 3aHsTHe. CiemyeT mpomyMaTb HPUMEpHI C
HEeNbI0 00eCTIeYeHns] TECHOW CBS3M U3y4aeMOM TEOpHH C peaibHON NPaKTHKONH. MOXKHO JOMOIHHUTE CIIUCOK
PEKOMEH/IOBAaHHOW JIUTEPaTyphl COBPEMEHHBIMH HMCTOYHMKAMH, HE MPEACTaBICHHBIMH B CITHCKE
PEKOMEHJIOBAHHOW JIUTEPATYPHI.

WnTepaktuBHas GpopMa 00ydeHHS

peanusyercs B BUie IpoOIEeMHBIX JEKINH, KOJJIEKTUBHBIX PEILICHUAX TBOPUECKUX 3a/a4.




1.3 MeTtoanyeckue peKoOMeHIANNN K CAMOCTONATEILHOW padoTe

CamocrosiTenpHas ~ pabora —  IUIaHupyemas  ydeOHas, y4eOHO-MCCieIOoBaTeIbCKas, HAyIHO-

ucclenoBarenbckas paboTa CTYICHTOB, BBITIONHJAEMas BO BHEAYJUTOPHOE BpeMsS IO 33JaHUI0 U MpH

METOANYECKOM PYKOBOJCTBE TPETOAABATEINsl, HO 0€3 €ro HEeMOCPEACTBEHHOro y4acTus (IIPpU YaCTHYHOM

HETIOCPEICTBEHHOM yYaCTHH MPETIOIaBaTeNsl, OCTABIISIONIEM BEIYIIYIO POJIb 32 paOOTOH CTYJIEHTOB).

CamocrostenpHas padoTa cryaentoB (nanee — CPC) B BY3e siBnsieTcst BAXKHBIM BUIIOM YICOHON W HAyIHOM

nesitenbHocTH cryneHta. CPC wurpaer 3HAYUTENBHYIO POJNb B PEHTHHTOBOW TEXHOJOTHH OOydYeHHS.

Oo0yuenue B BY3e Brirodaet B ce0s 1Be, IPAKTUYCSCKH OJMHAKOBEIC 110 00hEMY M B3aUMOBIUSHHIO YaCTH —

mporiecca oOydeHus u mnporecca camooOyuenus. [losatomy CPC pmomkna crath 3(QQekTHBHONH H

IIeJICHAIIPABICHHON paboTOM CTyIeHTa.

K coBpeMeHHOMY CHEIHMATUCTy OOIIECTBO MPEABSABISLCT JTOCTATOYHO IIUPOKHUI IMepedeHb TpeOOBaHUM,

Cpelr KOTOPBIX HEMAJIOBKHOE 3HAUCHUE UMEET HAJIMUYUE Y BBHITYCKHUKOB OIPEICICHHBIX CIIOCOOHOCTEH 1

YMEHHS CAMOCTOSITEIILHO JAOOBIBATh 3HAHMS U3 PA3JIMYHBIX UCTOYHHUKOB, CUCTEMATH3UPOBATH MOYICHHYIO

UHQOPMAITUIO, JaBaTh OIEHKY KOHKPETHOW cHTyaru. POpMUpOBaHHE TAaKOTO YMEHHUsS HPOHCXOAHT B

TE€YEHHE BCEro Mepuoaa OOy4YeHHs Yepe3 ydacThe CTYACHTOB B MPAKTUYECKUX 3aHSATHSX, BBITIOJHEHHE

KOHTPOJIBHBIX 3aJaHUH M TECTOB, HANMCAHWE KYPCOBBIX M BBIMYCKHBIX KBATH(DHUKAIMOHHBIX paboT. [Ipu

stoM CPC urpaeT pemaromnryio poib B X0JIe BCEro y4eOHOTo mpolecca.

B mporecce camocTosTenpHOM pabOTHI CTYIEHT MPHOOpPETAaeT HABBIKA CaMOOPTaHU3AINH, CAMOKOHTPOJIS,

caMOyNpaBIeHHsI, camMope(IeKCHu W CTAaHOBUTCA AKTHBHBIM CaMOCTOSTENbHBIM CYOBEKTOM Y4eOHOU

JIESATEIILHOCTH.

®DopMBI CAMOCTOATEIHHON pa0OTHI CTYJICHTOB pa3HO0Opa3Hbl. OHH BKIIIOYAIOT B CEOSI:

v u3ydeHue ydeOHOM, HAYYHON M METOJMYECKON JIUTEPATYPhI, MATEPHAIIOB MEPHOAMYECKHX HM3IaHHM C
MPHUBIICYCHUEM 3JICKTPOHHBIX CPEACTB O(HIMATIBHON, CTAaTHCTUYECKOH, MEPHUOAMUYECKON W HayIHOMH
nH(popMaIum;

v/ IOJArOTOBKY JIOKJIaJI0B ¥ pe(epaToB, HAIMCAHUE KYPCOBBIX U BHIMYCKHBIX KBATH()UKALMOHHBIX paboT;

v’ yuactre B paboTe CTyICHIECKUX KOH(EPEHITHI, KOMIUIEKCHBIX HAYYHBIX HCCIICIOBAHUSIX.

CamocTtosiTenbHas paboTra mpuOOIIaeT CTYAEHTOB K HAyYHOMY TBOPYECTBY, MOWCKY M PEIICHHUIO

aKTyaJIbHBIX COBPEMEHHBIX MTPOOIIeM.

OCHOBHOH (opMOIi CaMOCTOSITETLHONW PAa0OTHI CTY/ACHTA SBJISICTCS W3yYEHUE KOHCIIEKTA JICKIWHA, WX

JIOTIOJTHEHUE, PEKOMEHJIOBAHHOW JUTEpATyphl, aKTHBHOE Yy4YacTHE Ha TNPAKTUYCCKUX M CEMHHAPCKUX

3aHSATHUSAX.

UreHnune yueOHUKA

Wzydast MaTepuain o y4eOHHKY, CIeyeT MEPEXOUTh K CICIYIONEMY BOIPOCY TOJIBKO TOCIE MPAaBUIBHOTO
MOHUMaHUST TPE/IBITYIINET0, MPOU3BOA HA OyMmMare Bce BBIYHCICHHS (B TOM YUCIIEC U T€, KOTOPHIC paju
KPaTKOCTH OITyIICHBI B yYeOHUKE) U BBITIOHSIST IMEIOIIHECS B YUCOHUKE YEPTEKH.

Ocoboe BHUMaHHUE cieayeT oOpamiarh Ha OMPESICHHE OCHOBHBIX MOHATHNA. CTYIEHT JOJIKEH MOAPOOHO
pa3dupath MpUMEPBI, KOTOPHIE MOSICHSIIOT TaKHe OTPE/ICICHUS, H YMETh CTPOHUTh aHAJIOTHYHBIE TIPUMEPHI
CaMOCTOSITETHHO.

Heo0xomuMo TOMHUTB, YTO KaxJas TeopeMa COCTOUT W3 TPENONIOKEHHH W yTBepxaeHus. Bce
NPEIOJIOKEHHS JIOJDKHBI 0053aTeNIbHO HMCIONB30BaThCS B JIOKa3aTelbcTBE. HyKHO TOOMBATHCS TOYHOIO
NPEJICTABICHUS] O TOM, B KAKOM MECTE JIOKa3aTelbCTBA MCIOIh30BAHO KaXI0€ MPEOIOKEHIE TEOPEMBI.
[Tosie3HO COCTABIATH CXEMBI JOKA3aTEIbCTB CIOKHBIX TeopeM. [IpaBHIIbHOMY TOHUMAaHUI0 MHOTHUX TEOPEM
MOMOTaeT Pa3dop MPUMEPOB MATEMATHYECKUX OOBEKTOB, OOJAJAMONIUX U HE OO0JIAJaroIIuX CBOHCTBAMH,
YKa3aHHBIMH B TIPEONIOKEHUSIX U YTBEPIKICHUIK TEOPEM.

[Ipu u3ydeHnn marepuana 1mo y4eOHHKY MOJE3HO BECTH KOHCICKT, B KOTOPHIN PEKOMEH/YETCS BIIUCHIBATh
onpezencHus, (GOPMYITUPOBKUA TeopeM, (GopMmyinbl, ypaBHeHHS W T. NI. Ha momsx KOHCIEKTa cilexyer
OTMEYaTh BOMPOCHI, BBIICICHHBIC CTYJICHTOM JUIS TONyYeHHUS MUCHhMEHHOW WM YCTHON KOHCYJbTAIlHMH
NpEernoaBaTes.

[MucemenHoe odopmileHHe pabOTHl CTYJAEHTa HMEET HWCKIIOYUTEIBHO BaKHOE 3HAYCHWE. 3alluCH B
KOHCIIEKTE JIOJDKHBI OBITh CJIENaHBI YHCTO, aKKypaTHO W PACIOJIOKEHBI B OINPEJICICHHOM TMOPSIIKE.
Xoporiee BHeNTHee 0hOpPMICHHE KOHCIIEKTa MO0 M3YYCHHOMY MAaTEpHally HE TOJILKO MPUYYHT CTyICHTa K
HEeoOXoauMoMy B paboTe MOPSIKY, HO W IO3BOJUT €My HM30€KaTh MHOTOYHCIICHHBIX OITHOOK, KOTOPHIC
MIPOUCXOJISIT U3-3a HEOPEIKHBIX, OCCITOPSIIOTHBIX 3aITUCEH.

BriBo1BI, TONTydeHHBIC B BUE POPMYII, PEKOMEHYETCS B KOHCIIEKTE IO JYePKUBATh WIIM OOBOJIUThH PaMKOH,
YTOOBI TIPU MMEPEUNTHIBAHUN KOHCIIEKTA OHHM BBIICSUIMCH M JIYYINE 3alOMUHATUCH. OTBIT MOKa3bIBACT, YTO
MHOTHUM CTyJIEHTaM MOMOTaeT B pab0Te COCTaBJICHUE JIUCTA, COJCPIKAIIETO BaXKHEHIIINE M HAaUOOJIee 9acTo
yrnoTpebisieMbie GopMyIbl Kypca. Takod JTHCT HE TOJNBKO MOMOTaeT 3allOMHUTH (OPMYJIBI, HO ¥ MOXET
CITY)KUTb TTOCTOSHHBIM CIIPABOYHUKOM JIsI CTYICHTA.

Pemenne 3agau

BaxxHBIM KpuTEprEM YCBOCHHS TEOPHUH SBIISIETCS YMEHHUE pEIIaTh 3aa9d Ha MPOHACHHBIN MaTepral.



[Ipn pemeHnn 3afa4 HY>)KHO 000CHOBATh KKIBIA dTal PELICHHUS UCXOAS M3 TEOPETHUECKHUX MOJIOKEHHUH
Kypca. Ecnu cTyieHT BUANT HECKONBKO MyTEH pelIeHus, TO OH JOJDKEH CPaBHHUTH WX W BHIOpaTh U3 HUX
camblii myqmuid. TTose3Ho 10 Hayana BEIYMCICHUH COCTaBUTh KPATKUM TJIaH pellIeHHUs.

Pemenust 3amay u mpuMepoB ClIeayeT U3araTh MOAPOOHO, BEIYMCIICHUS PacIojiaraTh B CTPOTOM MOPSIKE,
OTHENsAA BCIIOMOTaTEIbHBIC BBIYMCICHHUS OT OCHOBHBIX. YEpTeKW MOXKHO BBIINOJHATH OT PYKH, HO
aKKypaTHO ¥ B COOTBETCTBHM C JaHHBIMH ycJoBHAMHU. Ecmu deprexk TpeOyeT 0co00 THIATETHHOTO
BBITIOJTHEHUsT (HAIIpUMeEp, MpH TpadUuecKoll TMPOBEPKE pEIIeHHS, MOTYYCHHOTO IyTeM BBIYHCICHUH), TO
CJIeTyeT MOJb30BaThCs TUHEUKOW, TPAHCIIOPTUPOM, JIEKAJIOM M YKa3bIBaTh MACIITA0.

Pemenue kaxmoil 3amaun TOJDKHO JOBOJIUTHECS JO OTBETAa, TPeOYEeMOTO YCIOBHEM, M MO BO3MOXHOCTH B
o0mieM BHIIE C BBIBOJAOM (OPMYJbL. 3aTeM B TOIYYCHHYIO (DOPMYIY MOJCTABISIOT YUCIIOBBIC 3HAYCHHS
(ecin oHHM maHbI). B MpOMEXYyTOYHBIX BBIUMCICHUSX HE CIIEAyeT BBOIUTH NPUONIKEHHBIE 3HAYCHHS
KOpHEH, uncia s u T. 0.

[TosrydeHHBIN OTBET CIIEAYET MPOBEPATh CIOCOOaMU, BBITEKAIOIUMHU U3 CYIECTBA JaHHOU 3amauu. Eciwu,
HaIpUMeEp, pellajach 3ajlaya C KOHKPETHBIM (DH3MUYECKUM WM TEOMETPUYSCKUM COJCPKAHUEM, TO
MOJIE3HO, TIPEXKAE BCEro, MPOBEPUTHh Pa3MEPHOCTh MOJYYEHHOTO OTBeTa. [lome3Ho Ttakke, eciar BO3ZMOXKHO,
pemunTh 337a9y HECKOJIBKIMHU CIIOCO0aMHU M CPAaBHUTH ITOJTyYE€HHBIE PE3YIbTATHI.

Pemenue 3amau ompeAeNeHHOTO THIA HYXKHO MPOAOJDKATh IO MPHUOOPETEHUs] TBEPABIX HABBIKOB B HX
peLIeHun.

CamonpoBepka
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[locne w3yueHHs ompeneleHHOH TeMbl MO Y4YeOHMKY U peIleHHs JOCTaTOYHOrO KOJHYEecTBa
COOTBETCTBYIOLIUX 3a7ad CTYACHTY PEKOMEHIYETCS BOCIPOU3BECTH IO MaMATH ONpEAESIEHUs, BBIBOJBI
¢dopmyn, GHopMyIMPOBKM W AOKa3aTeNbCTBa TeopeM. BoIpochl A caMONpOBEPKH, NpPUBEACHHBIE B
HACTOAIIEM NOcOoOWH, HaHBI C IENbI0 MOMOYh CTYACHTY B IOBTOPEHHH, 3aKPEIUICHWH W TIPOBEPKE
MPOYHOCTH yCBOEHHUS HM3YYEHHOTO Marepuajia. B ciydae HeoOXOIWMOCTH Hajo €Ile pa3 BHUMATEIHHO
pazobpaThcs B MaTepuase yaeOHHUKa, PEIIUTh PsiJ 3a/1a4.

WNHorna HEZOCTAaTOYHOCTh YCBOEHHS TOTO WJIM HMHOTO BOIPOCA BBISICHSAETCS TOJNBKO TPH HMIyUCHHUH
JanbHeHIIero MaTeprana. B aTom cirydae HaJi0 BEpHYTHCS Ha3a/1 U TOBTOPUTH TIOXO YCBOSHHBIN pa3ien.

IIpoBenenue 3aHATHII B HHTEPAKTHBHOM dopme

WnTtepakTrBHOE 00yUeHHE MPEACTABISIET COO0M crocod MO3HaHM, OCYLIECTBISIEMBIN B hOpMax COBMECTHON
JEeATeTbHOCTH 00yYalolMXcsl, T.€. BCE YYACTHHKH 00pa3oBaTEIbHOTO IMPOIecca B3aUMOICHCTBYIOT APYT C
JpYroM, COBMECTHO pELIAIOT IIOCTAaBJIECHHbIE IPOOJIEMbI, MOJEJIUPYIOT CUTyallud, OOMEHMBAIOTCS
uH(popMaLuen, OLIEHUBAIOT ACHCTBUE KOJUIET M CBOE COOCTBEHHOE IMOBEACHHE, MOTrPYKAIOTCA B PEaNbHYIO
aTMoc(epy AENTOBOTO COTPYIHUIECTBA M0 PA3PELICHHUIO MPOOIIEM.

WnrepaktuBHas ¢opma oOyueHus: peanusyercs B BUAE NPOOJIEMHBIX JICKIMH, KOJUICKTUBHBIX PEILCHUSIX
TBOPYECKHUX 3a/1ay.

IIpodaemuas jgexnusi. Ha 3T0i jekiuy HOBOe 3HaHHE BBOJUTCS uepe3 MPOOJIEMHOCTh BOIPOCa, 3aa4y WIN
curyanuu. IIpu 3TOM mpoliecc NO3HAHUS CTYINECHTOB B COTPYJHHMYECTBE U AMUAJIOTEe C IPEHoaBaTelIeM
npuOImKaeTcss K HCCIIeoBaTeNbekoil  aearenbHocTH. ConepikaHue NPOOJIEMBI PacKpbIBaeTCsA IIyTEM
OpraHM3aluu IIOUCKA €

KoJuiekTHBHBIE pellleHHs1 TBOPYeCKMX 3aAa4. o TBopYecKUMHU 3a1aHUAMU [IOHUMAIOTCs TaKue y4eOHbIe
3a7jaHusl, KOTOpbIE TPEeOYIOT OT 00y4aroLMXcs HEe IIPOCTOr0 BOCIPOW3BOJCTBA MH(OPMAIMY, a TBOPUYECTBA,
MIOCKOJIBKY 3aJaHusl COAEep)KaT OONBIIMK MM MEHBIIUHA BJIEMEHT HEH3BECTHOCTH M HMMEIOT, KaK IMPaBHUIIO,
HECKOIIBKO ITOIXO0JIOB.

MeToauyeckue peKOMEHIAINH 10 PelIeHHI0 32129

Ilepen permenneM 3aayu JOJHKHO OBITH TIOJHOCTHIO NMPUBEACHO e¢ ycioBue. CaMo pelieHue CIeayeT
COMPOBOX/IaTh HEOOXOJUMBIMU pacuyeTaMd U TMOSCHCHHSIMU C YKa3aHUEM MPHUMEHSEMBIX (opmyIr,
aHAJIM30M M BBIBOJIAMHU.

Pabora momxkHa OBITH OQOpMIICHA aKKypaTHO, HammcaHa pa30opduBO 0O€3 TOMApOK, 3aYepKHBAHUN U
COKpAILICHUH CIIOB.

MeToauueckue PEKOMEHIAalIMU MO BBINMOJHCHUIO JoMAaIIHel KOHTpOJ’IbHOﬁ paﬁoTbl HJIH JOMAIIHHUX

HHIAUBUAYAIBbHBIX 3alaHui

JomaiHss KOHTpOJibHAs padoTa BBIMOJIHSETCS B OTACIBHOM TeTpajgke WM Ha Juctax Qopmata A4 u
MOJIINBAETCS B MANKy (CKOPOCIINBATEND).
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MeToauyecKkue peKOMEHAAINH M0 pellleHHI0 TecTa

TecroBas cucreMa MpeAyCMaTpUBaeT BOMPOCHI/3a/IlaHHs, Ha KOTOpPhle OO0YYAIOIMICS JIOJKEH JaTh OJUH
WJIM HECKOJIbKO BapHWaHTOB MPAaBHIBLHOTO OTBETA M3 MPEIVIOKEHHOTO CIUCKa oTBeTOoB. IIpn moncke orBera
HEOO0XOMMO TIPOSIBISATh BHUMATEILHOCTb.

IIpu oTCyTCTBHM KaKOro—JIMOO OJHOTO OTBETA HAa BOMPOC, MPEIyCMaTPHUBAIOIINN MHOKECTBEHHBIH BHIOOD,
BECh OTBET CUHUTAETCS HEMPABUIHHBIM.

OTBeTHI IPaBUIIFHBIE BBIJEIAIOTCA B TECTE MOTISPKUBAHNEM HITH JIIOOBIM JPYTUM JOMYCTUMBIM CHMBOJIOM.

MeTtoauyeckue yKa3aHUs K BHINIOJTHEHHIO JJa00PaTOPHOH padoThl
JlaGopaTopHble COYETAIOT AJIEMEHTHI TEOPETHUECKOTO MCCIEIOBaHU U MPAKTHUECKONW paboThl. BeImomHsis
nabopatopHble palOOThl, CTYOEHTHI JIy4lle YCBaWBalOT NPOrpaMMHBI MaTepuall, TaKk KaK MHOTHE
ONpENICJICHNs], Ka3aBLIMECS  OTBJICUCHHBIMH, CTAHOBATCS  BIOJHE KOHKPETHBIMM, IPOUCXOAUT
COIIPUKOCHOBEHHE TEOPUH C MPAKTHKOM, YTO B LIEJIOM COACUCTBYET MOHUMAaHMIO CIOKHBIX BOIPOCOB HAYKH
Y CTAHOBJICHUIO CTYJCHTOB KaK OyIyIIHUX CHEIHUATHICTOB.
BrimoraeHme mabopaTopHEIX paboOT HapaBIICHO Ha:

> o00001IeHne, CUCTEMATU3alMI0, YIIyOJIeHHE TEOpPETUUECKUX 3HAHUM II0 KOHKPETHBIM TeMaM

y4eOHOM AUCIUIINHEI,

> (dopMHpOBaHUE YMEHUM MPUMEHATH TOJyUYCHHbIC 3HAHUS B IPAKTHYECKOHN e TEIBHOCTH;

> Pa3BUTHE aHAIUTHYECKUX, IPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHUIA;

> BbIpabOTKY CaMOCTOSATEIILHOCTH, OTBETCTBEHHOCTH U TBOPYECKOM MHULIUATHUBEI.
JlaGopatopHble 3aHSATHA Kak BUA Y4YeOHOH MAEATENbHOCTH IOJDKHBI TPOBOIUTHCA B CIICHUAIBHO
000pYIOBaHHBIX JTA00PATOPHSX, T]I€ BBEIIONHSIOTCS JabopaTopHble paboThl (3a1aHus).
dopma opraHu3aliM Y4aluxcs AJs TpoBeAeHHs TabopaTOpHOro 3aHATHS — (pPOHTANbHAs, TPYNIIOBas U
WMHIMBUAYaJIbHAS — ONIPeNeNsieTCs MpenoaaBaTesieM, UCXOIsl U3 TEMBI, LIeJI1, TOPSAKA BEIMIOTHEHNS paOOTHI.
Pe3ynbrarhl BRIIOMHEHHUS JabopaTopHOTO 3amaHus (paboThl) OGOPMIISIOTCS YYaIlMMH B BHIE OTYETA,
(bopma 1 coepKaHre KOTOPOTO OIIPEACIAIOTCS COOTBETCTBYOLIEH paboTOM.

MeToau4ecKkue peKoOMeHIaluu 10 MOAr0TOBKE K c/a4e 3a4eTa

3adeT OCyIIeCTBISIETCS B paMKax 3aBEPIICHUS N3YYECHUS AUCHUIUIMHBI (MOIYJIS) W TMO3BOJISIET ONPEACIUTh
Ka4ueCTBO yCBOEHMS M3YUCHHOTO MaTepHala, a TAaKXKe CTENeHb C(hOPMHUPOBAHHOCTH KOMITETEHITHI.

IIpu sBKe Ha 3a4eT CTYAEHTHI 00sS3aHBI UMETh NMPHU cebe 3aUeTHYI0 KHIKKY, KOTOPYIO OHHU MPEIbSIBISIOT
9K3aMEHATOpy B HayaJie 3a4eTa.

IInanbl NpakTHYeCKUX 3aHATHH

IIpakTyeckoe 3anaTHe Nel. HMcmoJsib30BaHMe MaTeMaTH4YeCKOro f3bIKa [JIsl 3allMcH M 00padoTkH
HHpopManHn
[InaH NpaKTUYECKOrO 3aHsTHUS:

AU S e

BrickaspBanus. [Ipenukatsl. TabmuIlel HCTHHHOCTH.
OTpuiianue NpoCThIX U COCTABHBIX BHICKA3bIBAHUI.
Onepanuu HaJl BEICKa3bIBAHUSMHU.

3aKOHBI MaTeMaTHIECKOH JIOTHKH.

BrickasbiBanus ¢ kBanTopamu. X oTpunanue.

. OTHOIIEHUE TIOTUYECKOT0 CICI0BAHNUS U PABHOCUIIBHOCTH.

HHTepaTypa [1,c. 116-146]; [3, c. 78-99]; [6, c. 18-29]

3agaHus VIS CAaMOCTOSITEJILHOM PadoThI:
Janb! BeIcKa3biBanus A, B. Onpezaenute HCTHHHOCTh A U B, a Tarke chopMyIupyHTe U ONpeaeanTe 3HaYCHUS

ucTuHHOCTH BbickassBanuii 4 V B R AANB R A= B . B= A ,B = A.

Bapuanm 1. A — «TemnepaTypa KuIIeHHs BOIbI IPH HOPMaTbHOM aTMocdepHoM gaBnenun 100°Cy, B —
«B mapte 30 mHei».

Bapuanm 2. A — «CymMa BHYTpPEHHHX YITIOB B 4eTHIpEXyroibHHKe paBHa 240%, B — «Temmeparypa
IUIaBJICHUS Jibaa cocTasisieT 0°Cy.

Bapuanm 3. A — «Uucno 1001,, mepeBeseHHOE U3 ABOMYHON CHCTEMBI CUHCICHUS B ACCATHUHYIO, PAHO
9107, B - «ABTYCT — OCCHHUH MECSI.

Bapuanm 4. A — «CyMma BHYTpEHHHX YITIOB B TpeyrombHHKe paBHa 160%, B — «Ilo pasmeprocta 1
Kn100aiT pasen 1024 Gaiitamy.

Bapuanm 5. A — «MHOXeCTBO HAaTypalIbHEIX YHCeN NPHHITO 0603Hauath OykBoit N », B — «Uucno 124,
MEPEBEIEHHOE U3 AECATUYHON CHCTEMBI B ABONYHYIO, paBHO 1010,».



—  Bapuanm 6. A — «TemnepaTypa KUIEHHs BOIBI IPH HOPMaTbHOM aTMocdeproM masiernn 110°Cy, B —
«MHOKECTBO LENBIX YHCe] MPUHATO 0603HaYaTh OyKBOH Z ».

IIpakTnyeckue 3ansaTusi Ne2. TeopeTuko-MHOKeCTBEHHbIe OCHOBBI MaTeMaTHYecKoil 00padoTkm
HHpopMAIHHA

[lnaH NpaKTHYECKOTO 3aHSTHUS:

1. MHOXecTBa, MOJMHOXECTBa, OINEpallii HaJ{ HUMH: ITlepecedeHrue MHOXKECTB, OObEJMHEHNE, BBIYNTAHUE,
JIOTIOJTHEHHUE JT0 MHOXKECTBA.

2. TlpuMepsl MHOKECTB: pallMOHANbHBIC, IeHCTBUTENBHBIC, UPPAIIMOHAIBLHBIC YUCIIA.

3. CootBerctBus. OToOpaXkenus. OTHOIIEHNS Ha MHOYKECTBE.

4. OnpeneneHue NOHITUH.

Jlureparypa: [1, c. 54-81], [3, c. 26-45]; [6, c. 5-17]

3agaHus I cCaMOCTOAITeIbHOI padoThI:

3aganue 1.

3ananbl MHOXecTBa A, B, C. Kakue u3 yrBepxaeHuit OyayT BepHbIMH?
a) MmuoxectBa 4 u C He COAEPKAT ONHAKOBBIX 3JIEMEHTOB.

b) Muoxectsa A u C pasusl (A = C).

¢) Mmuoxectsa B u C pasnsl (B =C).

d) MuoxecTBo A sBIsETCA MOAMHOMKeCTBOM MHOXKecTBa B. (A C B)
e) Muoxectso C siBnsercs nogmuoxkectom MHoxkectBa A. (C < A)
f) Mmuoxectso C sBisercs noamHoxkectom MuoxkectBa B. (C C B)
g) Tlycroe MHOXeCTBO & sBIsIeTCS OAMHOKeCTBOM MHOXKecTBa 4. (0 C A)
h) MHoxecTBO A KOHEYHO.

1) MHoxkecTBO B sBIsieTCs O6CKOHEUHBIM.

j) MHOXeCTBO B SBIAETCS ITOAMHOKECTBOM IIYCTOro MHOKeCTBa & .

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

3ananue 2.
3ajaHbl IPOU3BOJIbLHEIE MHOXECTBA A, B, C.
—  Bapuanm 0.

Pacnonoxure muoxecta: A U B, A\B, AU BUC,A/(BNC), B Takom mopsjke, 49ToObI

KaXKJI0€ M3 HAX ABJIAIOCH TIOMHOXKECTBOM MPEIBITYIEr0 MHOKECTBA.
—  Bapuanm 1.
Pacrionoxute muoxectea: AU B U C, A\ B, AU B, A, B takom nopske, 4tobbl Kak10e H3 HAX
OBLIO TIOJMHOKECTBOM CIIEAYIOIIETO 32 HUM.
—  Bapuanm 2.
Pacnonoxure muoskectsa: BLUC, C\ A,C\ (AU B),A U B U C, B takom nopsxe, 41o0b!

KXKI0€ U3 HUX BKITIOYAJIO B Ce0sI IPEIbIIyIee MHOXKECTBO.
3apanmue 3.
3amaHel MHOXKECTBA A, B.

HaﬁL[I/ITe:AUB,A(\B,A\B,B\A,AU@,Bﬂ@,A\@,@\B.
—  Bapuanm 0. Az{l, 2,4,5,1{,]}, B={2,3,4, 5,l,m}.

—  Bapuanm 1. A 2{3, t,0,4, 5}, B={2, 3,5,0, p}.
—  Bapuanm 2. A = {5, 6,8, y,u, }’}, B = {6, 7,8, y,m, I’}.

[pakTrnyeckue 3ansiTusa Ne3. KoMOuHaTOpHBIE MeTOABI 00PadOTKHN HH(pOPMAIIMT
[lnaH NpaKTHYECKOTO 3aHSTHUS:

1. KoMOWHATOpHBIC MTPaBHIIa CIIOKEHUS U YMHOKCHUS.

2. TlepecTaHOBKH, pa3MEIICHUS U COYCTAHUSI.

3. Ilpumepsl KOMOMHATOPHBIX 3a/1a4.

Jlureparypa: [1, c. 256-313], [3, c. 149-160]; [6, c. 30-36]




3aganus 11l caMOCTOSATEIbLHOM paﬁoTbI:

3aganmue 1.

Haiigure konnyecTBO epecTaHOBOK M3 OYKB yKa3aHHBIX CJIOB MPH 3aJaHHBIX YCIOBUSIX.

Bapuanm 0. a) «pebyc», B KOTOPOM OYKBa «p»
«cBeTohop».

Bapuaum 2. a) «panoctb», B KOTOpOM OyKBa «a» Ha
Bapuanm 3. a) «akumsa», B KOTOpOM OyKBa «a»
«renedon».

Ha IIEPBOM MecTe, a OyKBa «C» B KOHIIE CJIOBa; b)

Bapuaum 1. a) «apOy3», B KOTOPOM OYKBa «a)» Ha IIEPBOM MECTE; b) «MOIOKOY.

BTOPOM MECTC, b) «I0JI0TO».

Ha TEpPBOM MecTe, a OyKBa «s1» B KOHIIE b)

CJIOBa;

Haﬁ,I[HTC KOJIMYCCTBO NEPCCTAHOBOK U3 6YKB YKa3aHHbIX CJIOB IIPU 3aJaHHBIX YCIIOBUAX.

Bapuanm 0. a) «pebyc», B KOTOPOM OYKBa «p»
«cBeTohop».

Bapuaum 2. a) «panoctb», B KOTOpOM OyKBa «a» Ha
Bapuanm 3. a) «akumsa», B KOTOpOM OyKBa «a»
«renedon».

3apanmue 2.

KOHIIC CJIOBa; b)

Ha TIEpBOM MecTe, a OyKBa «c» B

Bapuaum 1. a) «ap0Oy3», B KOTOPOM OYKBa «a» Ha IIEPBOM MECTE; b) «MOIOKOY.

BTOPOM MECTE; D) «IIOJIOTO.

Ha TEpPBOM MecTe, a OyKBa «s1» B KOHIIE b)

CJIOBa;

Bapuanm 1. CxonpkuMu crioco0amMu MOKHO BBIOpaTh: a) u3 12 mpernomaBaTenei xadeapsl 3 B COCTaB

coBera (akynpreTta; b) u3 12 CTYyICHTOB IPYIIIbI: CTAPOCTY, 3aMECTUTESI CTAPOCTHI, mpodopra u puzopra?

3aMECTHTEJISI CTapoCThl; b) U3 8 mpenoaaBareneii ka

Bapuanm 2. CkonmbkuMHu crnoco0amMu MOXKHO BbIOpaTh: a) u3 20 CTYIOCHTOB TPYHIBI: CTapocTy H

¢denpsl 3 B cocTaB coBeTa (akyabrera?

Bapuanm 3. CxonpkuMu criocobamMu MOKHO BBIOpaTh: a) m3 11 mpemomamateneit xadempsl 4 B cocTaB

copera (akynpreTa; b) u3 14 CTyISHTOB IPYIIILI: CTAPOCTY, Mpodopra, KyasTopra u Gusopra?

IpakTuyeckue 3ausaTusi Ned. OCHOBHbIE NOHATHS TEOPUHU BEPOSTHOCTEM

IInan NPAKTHUYCCKOI'O 3aHATHUA:

HpI/IMeHeHI/Ie KOM6I/IHaTOpI/IKI/I IIpU BBIYHUCJIICHUU BEP

N LW

TloBTOpHBIEC HE3aBUCUMBIE UCTIBITaHUA. DopMysibl b
Jlureparypa: [2, c. 8-50], [3, c. 162-187]; [6, c. 36-76]

3anaHus I CaMOCTOATEIbHOI padoThI:

3aganue 1.

Bapuanm 0. UrpanbHeiii KyOuK OpocaroT 1Ba pasa
pasa BBIIIAJIET:

a) HEYETHOE YKCIIO OYKOB, MEHbIIIEE 4;

b) geTHOE YKCIIO OYKOB, HE OoJbITIee 1.

Bapuanm 1. UrpanbHelii KyOHK OpocaroT TpH pasa
pasa BBIIIAJIET:

a) YeTHOE YUCIIO OYKOB, HE MEHbIee 6;

b) uncno oukoB, MeHbIIEE 1.

Bapuanm 2. UrpansHblii KyOuK OpocaroT IBa pasa
pasa BBINAJICT:

a) HE4YeTHOE YHUCIIO OYKOB, OoblIee 2;

b) deTHOE YHCII0 OYKOB, HE MEHBIIEE 2.

3aganmue 2.
Bapuanm (. CTpenok BBINOIHSAET TPU BBICTpENa
KaKJIOM M3 KOTOPHBIX, paBHa p =0.6.

HaiiTi BeposTHOCTH TOTO, YTO:
a) Mumens Oymer mopaxena 1 pas.
b) Uwmcno nmomanaHwii B MUIICH Oy/IeT HE MEHEe 2.

Kiraccmuaeckoe ompesenenne BepOSTHOCTH CIYIaifHOTO COOBITHS.

OATHOCTEH.

Teopema cioxeHHs BEpOSATHOCTEH HECOBMECTHBIX COOBITUH, €€ CICICTBHUSL.

Teopema yMHOKEHUS BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHIA, €€ CIIC/ICTBHUS.

3aBUCHUMEBIE COOBITHS. Y CIIOBHASI BEPOSATHOCTD. TeopeMa YMHOKECHUS BEPOSTHOCTEH 3aBUCUMBIX COOBITHIA.
Teopema cl0XKeHHS BEPOSITHOCTEH COBMECTHBIX COOBITHIA U €€ CIICICTBUSI.

®opmyia noaHo# BeposiTHOCTH. BepostHoctu rumnotes. @opmyinsl baiieca.

epHyJinu U [lyaccona.

. Haiitu BeposTHOCTH TOTO, UTO HA BEPXHEH IpaHH J1Ba

. Haititu BepoATHOCTH TOTrO, UTO Ha BEPXHEH IpaHu TpU

. Haiitu BeposATHOCTb TOrO, UTO Ha BEPXHEW I'paHu JiBa

M0 MHUIICHH, BCPOATHOCTHL IOMNaJaHusd B MHUIICHL, B



a)
b)

Bapuaum 1. B Xone mpoBepkH KadecTBa 3epHA, MPUTOTOBICHHOTO IS MTOCEBA, YCTAHOBJIEHO, YTO BCXOXKHU
80% 3epen. OnpenenuTs BEPOSITHOCTD TOTO, YTO CPEAH 2 MIPOU3BOIBHO B3ATHIX:

O06a 3epHa IPOpPaCTyT.

IIpopactet TonbKO 1 U3 2 3epeH.

Bapuaum 2. CTpenok BBIMOTHSET TPU BBICTPENA 10 MHUIIEHH, BEPOSITHOCTH IOTAJaHUS B MHIIEHB, B
Ka)K/IOM M3 KOTOphIX, paBHa p =0.7.

Haiitu BeposiTHOCTb TOTO, YTO:

a) MumeHs OyeT mopaxeHa 2 pasa.

b) UYwucno nomaganuii B MuieHs Oyaet He 6onee 1. 3aganue 5.

—  Bapuanm 0. [na moceBa OepyT ceMeHa M3 3 MaKETOB, BEPOSTHOCTb MpOpAacTaHHs ISl KaXIOro BHIA
cootBeTcTBeHHO 0.5; 0.8; 0.6. CocTaBUTh 3aKOH pacHpelesIeHUs CIydalHOW BEIMYMHBI X — YHCHa
IPOPOCILINX CEMSH.

— Bapuanm 1. Tpu cTpenka CTpensioT Mo MUIIeHH (o | pa3y), BEpOSITHOCTH MONaJaHUs B MUILICHD KaKIbIM
cooTBeTcTBeHHO paBHEI 0.4; 0.7; 0.5. CocTaBUTh 3aKOH pacHpeieseHus CydyaliHONM BEIMYMHBI X — YUCHa
MOMaJAaHUi B MUILIECHb.

— Bapuanm 2. [lna nocea OepyT ceMeHa U3 3 IAKETOB, BEPOSTHOCTb NPOpAacTaHMs UL KaXJOro BHIA
cootrBerctBeHHo 0.5; 0.4; 0.8. CocTaBUTh 3aKOH pacIpeACNICHUS CIydalHON BEIWYMHBI X — YHCIA
IPOPOCILINX CEMSH.

3ananue 3.

Bapuanm 0. B mepBom smmke 6 KpacHBIX B 14 CHHHX IapoB, BO BTOPOM — 3 KpacHBIX U 7 cuHUX. U3
IPOU3BOJIBHOTO SAIMKA AOCTAIOT OAMH IIap. BepoaTHOCTH TOro, 4TO OH KpacHbIi OyzeT paBHa?

Bapuanm 1. B nepBoM siiuke 8 3eNeHbIX, 7 CHHUX U 5 OeNbIX MapoB, BO BTOPOM — 7 3elieHbIX, 11 cHHUX H
2 Genpix. V3 mpon3BONBHOTO SIIKKA TOCTAIOT OAKH 1map. BeposaTHOCTH TOTo, YTO OH OyIeT 3eeHbIl paBHa?
Bapuanm 2. B nepBoM smuke 3 3enIeHBIX U 7 CHHHX IIapoB, BO BTOpOM — 6 3eneHbIX U 14 cunux. U3
MPOU3BOJIBHOTO SAIMKA AOCTAIOT OAMH Iap. BepoaTHOCTH TOro, 4To OH CHHUH OyAeT paBHa?

IpakTyeckue 3ansaTusa NeS. MaremaTnyeckue MeToAbI 00pad0TKH cTaTHCTHYeCKOil nHGOpManuu
[Inan NpakTUYECKOTO 3aHATHA:

1. Bapwuarmmonnsrii psin. CTaTHCTHIECKOE pacIipeiesieHue BEIOOPKH.

2. OCHOBHBIC XapaKTEPUCTUKHA BapHUAITMOHHOTO Psa.

3. Ber0opounast QyHKIUS pacnpeeieHusl.

4. TIonWroHsI ¥ TUCTOTPAMMBI.

Juteparypa: [1, ¢ 190-224], [2, c151-174], [3, ¢ 127-188]; [6, c. 77-83]

3apaHus 11 CaMOCTOATEIbLHOI PadoThI:
3aganmue 1.

W3 nannbIX BEIOOPOK Haiimute: Moy M, MenuaHy m,, pazMax R U CpeHIOI0 BHIOOPOUHYIO X .

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

3aganmue 2.

Jlana Bwibopka. Ompenenute o6beM 4 u momy M BHIGOPKH, COCTaBBTE 3aKOHBI CTATHCTHYECKOTO
pacrpeneneHus YaCTOT H OTHOCUTEIHHBIX YaCTOT.

Bapuanm 0. 2,3,2,4,2,2,4,3,5,3,5,3,2,2,5,4,2,3,4, 3.
Bapuanm 1. 1,4,3,1,4,2,1,3,4,1,1,2,2,4,3,1,2,3,4, 1.
Bapuanm 2. 7,6,9,8,8,9,6,7,9,7,7,6,8,7,9,6,7,8,6, 7.

3ananmue 3.
3Has o0BeM BBHIOOPKM /1 W 3aKOH pACIpeACNICHHsS YacTOT BBIOOPKH, ONpPEICINTE 3HAUYCHHE /1, HalguTe

CpCOHIOO BBI60pO‘lHy10 X i, COCTaBbTC 3aKOH pacHpelciICHUs OTHOCHUTCIbHBIX 4acTOT. HOCTpOfITC IIOJIMT'OH
qacCToT BBI60pKI/I.

Bapuanm 0. n =30




—  Bapuanm 1. n =40
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—  Bapuanm 2. n =25

X 1 2 3 4

i
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3apanmue 4.
[To npuBeeHHO# TUCTOrpaMME YacTOT BBIOOPKHU H 3Hast ¢ 00beM 71, ONpeAeIUTe 3HAUCHUE BEIMYNHBI h.

Bapuanm 0. n =78 Bapuanm 1. n =105
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