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MeTtoauueckne peKOMEHJAIMHM MO OPraHU3aNuu PadoThHl CTYAEHTOB BO BpeMs MpPOBeIeHHs

JEeKIIMOHHbIX 3aHATHH

1.2

IIpu noAroTOBKE M NMPOBEACHUHU 3aHATUH 10 AUCLUINIMHE IIPENOJABATENb JOJKEH PYKOBOJICTBOBATHCS
Kak OOmMMH Y4eOHO-METOJMYECKUMH YCTaHOBKaMH (Hay4HOCTb, CHCTEMHOCTb, JIOCTYIHOCTD,
MOCIIEA0BATENBHOCTD, IPEEMCTBEHHOCTh, HAIMYKAE E€AWHON BHYTPEHHEH JIOTMKH Kypca, €ro CBS3b C
JPYTUMH TIPEAMETaMH), TaK ¥ CHeNU(PUIECKUMHA 0COOEHHOCTSAMH TUCIIUIUIAHBL.

['maBHBIM 3B€HOM AMJAKTHYECKOTO IUKJIa O0YUYCHHUSI B OCBOCHUH AUCIUIIHHBL SIBIISIETCS JICKIIHSL.

B xoze nekuuii mpenogaBaTens U3NaraeT v pa3bsICHICT OCHOBHBIC, HAN0OJIEE CIIOKHBIC TIOHSITUS TEMBI,
a TaKKe CBA3aHHbIE C HEll TeopeTHdecKkue U MPaKTUYeCKHe MpOoOJeMbl, AaeT PEeKOMEHAALWU s
NPAaKTUYECKOTO 3aHITHS M YKa3aHMS JJIS1 BHIIOIHEHHSI CAMOCTOSITEIbHON PadOTHI.

B XxoJ1e TeKINOHHBIX 3aHATUI CTYIEHTY HEOOXOJMMO BECTH KOHCIIEKTUPOBAaHKE y4eOHOIO MaTepHaa.
OOpamath BHUMaHHE Ha KaTErOpHH, (QOPMYIUPOBKH, PACKPHIBAIOIIME COJAEPXKAHHWE H3Yy4aeMOn
JUCUUIUIMHBI, HAy4yHblE€ BBIBOABI M IPAKTHUECKHE PEKOMEHAALMM, IIOJIOXKUTEIbHbBIM OIBIT B
OpaTOPCKOM HCKYCCTBE.

KenatensHO ocTaBUTH B pabOUYMX KOHCHEKTAX MOJIS, HA KOTOPBIX JeIaTh MOMETKU, OJYEPKUBAOLIIE
0co0yI0 BaXHOCTh T€X WJM HHBIX TEOPETHUYECKHUX MOJOKEHHH. PexomeHayeTcs akTHBHO 3aaaBaTh
IIPENOIABATENI0 YTOUHSIOIUE BOIPOCH] C LENBI0 YSICHEHHUS TEOPETUYECKUX IOJIOKEHUN, pa3pelleHUs
CIIOPHBIX CUTyalui.

MeTtoanyeckne peKOMeHAANMH M0 MOATOTOBKE K CEMMHAPCKUM (MPaKTHYEeCKUM) 3aHATHAM

Ha npaktuuyeckoM 3aHATHM CTYAEHTBHI PEIIalOT 3aJlauM O] PYKOBOJACTBOM IpenoaaBatens. CemuHap
MIPOBOJIMTCS 110 Y3JIOBBIM M HanOoJiee CIIOKHBIM BOIIPOCcaM (TeMaM, pasjeniaM) y4eOHOH MporpaMMel
[IpakTryeckre 3aHATHS MOCBSIICHBI U3YYSCHHIO HanOoJiee BaKHBIX TEM y4eOHOM AUCUMIUTUHBL. OHH
CIy)XaT Ui 3aKpeIUIeHUs W3yYeHHOro Marepuaia, pa3BUTHA YMEHMH M HaBBIKOB IOJTOTOBKU
JIOKJIa/I0B, COOOIIEHUH, TPHOOPETEHNUS ONBITA YCTHBIX MYOJIIMYHBIX BHICTYIUICHUH, BEJCHHS AUCKYCCUH,
apryMeHTalliil ¥ 3aIIUTHl BBIABUTAEMBIX IOJIOKEHUH, a TakKe JUId KOHTPOJS TMpenojaBaTelieM
CTETNEHH MOJTOTOBIEHHOCTH CTYIEHTOB 10 U3y4aeMOM TUCIUILINHE.

B xome moAroTOBKM K CEMHHApCKUM (IIPAKTUUECKUM) 3aHATUSM CIEAYET H3YYUTh OCHOBHYIO H
JOTIOJTHUTENBHYIO JIUTEpPaTypy, y4YecTh PEKOMEHJAlMM TMpernojaBaTelss M TpeboBaHus paboueit
MIPOrPaMMBI.

MOo’XHO TOATOTOBUTH CBOM KOHCHEKT OTBETOB IO PacCMaTPUBAEMOIl TeMaTHKE, MOATOTOBUTH TE3UCHI
JUTST BBICTYIUIEHHH TIO BCeM Y4YeOHBIM BOMpOCaM, BBHIHOCHMBIM Ha 3aHsATHE. CliefyeT MpoayMaTh
NpUMEPHI C LIETbI0 00ECTIEUeHUs] TECHOM CBSI3M M3y4aeMOW TEOPHH C PeaIbHOW MPAaKTUKOW. MOKHO
JIOTIONIHATh ~ CIIMCOK ~ PEKOMEHIOBAaHHOW  JINTEPaTyphl  COBPEMEHHBIMH  HCTOYHHKAMH, HE
MIPEJICTABICHHBIMU B CIIICKE PEKOMEHJOBAHHO JTUTEPaTyPHI.

WntepakTuBHas GpopMa 00ydeHHS

peanuzyercs B Buae NpoOIeMHBIX JEKINH, KOJJIEKTUBHBIX PEILICHUAX TBOPUECKUX 3a/4a4.




1.3 MeTtoanyeckue peKOMeHAANHN K CAMOCTONITEILHOW padoTe

CamocrosiTennbHas paboTra — IUIaHUpyeMas ydeOHas, y4eOHO-HCClIeIoBaTeIbCKasg, HaydJHO-
HCCleIoBaTeNbCcKasi padoTa CTY/IEHTOB, BBHIMIOJIHSAEMAs BO BHEAYIWTOPHOE BPEMs IO 3aJaHUIO U TPHU
METOANYECKOM PYKOBOJCTBE INpenojaBarens, HO 0Oe3 ero HemocpeACTBEHHOro YydvacTusi (Ipu
YaCTHYHOM HETIOCPEJCTBEHHOM YYacCTHH TPEIOIaBaTelNs, OCTABIAIONIEM BEIYIIYI0 POJIb 3a paboTon
CTYJIEHTOB).

CamocTosiTenbHas pabora cryneHToB (manee — CPC) B BY3e sBnsieTcsl BaXHBIM BUJAOM Y4eOHOW U
Hay4YHOU JesTenbHOCTH cTyfgeHta. CPC urpaeT 3HaYMTENBbHYIO POJb B PEUTHHIOBOM TEXHOJOTHU
oOyuennsi. OOyuenne B BVY3e Bkirouaer B cebs ABe, MPAaKTUYECKH OAWHAKOBBIE 1O 00BEMY M
B3aMMOBJIMSIHAIO YacTH — Iporecca oO0y4deHusl U mpormecca camoobyuenus. [lostomy CPC momxkHa
ctath 3p(PeKTUBHON U LeNeHaIPaBIeHHON PabOTON CTyJeHTA.

K coBpemeHHOMY CcrieLMaCTy OOIIECTBO NPEABSBISET AOCTATOYHO MIMPOKUI IepeyeHb TpeOOBaHUH,
Cpeu KOTOPbIX HEMAaJIOBOXKHOE 3HAUYEHHE HWMEET HaJluhe Y BBIIYCKHHUKOB OINpeIeTeHHBIX
CIIOCOOHOCTE W YMEHHS CaMOCTOSITENIFHO JOOBIBATh 3HAHWA W3 Pa3IUYHBIX HCTOYHHUKOB,
CHUCTEeMAaTH3UPOBATh TOJNYYCHHYI0 HWH(MOpMAaIMio, [aBaTh OIGHKY KOHKPETHOW CHTYaIlHU.
dopMUpoBaHHE TAKOrO yMEHHsI NPOHMCXOAMT B TEUCHHE BCErO MepHojAa oOydeHHs depe3 ydacTue
CTYACHTOB B MPaKTHYECKUX 3aHATHUSIX, BBITIONHEHHE KOHTPONBHBIX 3aJaHHi M TECTOB, HAlKCaHHE
KYPCOBBIX M BBIITYCKHBIX KBalTU(UKaMOHHBIX padoT. [Ipu arom CPC urpaer pemaromiyto pois B X0/
BCETO y4eOHOTo Mmpoliecca.

B mpomecce camMoOCTOSTENbHOH pabOTBl  CTYAGHT NPUOOpETaeT HABBIKM CaMOOpraHU3allvy,
CaMOKOHTPOJISI, CaMOYIIPaBJICHUS, CaMOpe(IeKCHU M CTaHOBHUTCS aKTHBHBIM CaMOCTOSITEIBbHBIM
CyOBEKTOM y4eOHOU NeATEeThHOCTH.

®DopMBI CAMOCTOATEIHHON paOOTHI CTYEHTOB pa3HO0Opa3Hbl. OHH BKIIIOYAIOT B ceOs:

v’ u3ydeHue y4eOHOM, HaAyIHON M METOINYECKON JIMTEPATYPHI, MATEPUAIIOB IEPHOANYECKHUX M3IAHUI
C TMPUBJICYCHUEM 3JIEKTPOHHBIX CPEJICTB O(MUIIUAIBLHOW, CTATUCTHYCCKOHM, NEPUOIUYCCKON H
Hay4YHOU WH(OPMAIIHH;

v/ TI0JrOTOBKY JOKIAA0B M pedepaToB, HAIMCAHHWE KYPCOBBIX M BBIMYCKHBIX KBaIH(PHKAIIMOHHBIX
pabor;

v’ yuactue B paboTe CTyIeHUECKUX KOH(EPEHIINIA, KOMIUIEKCHBIX HAYYHBIX UCCIIEI0BAHUSIX.
CamocTosTenbpHas padoTa MPHOOMIAET CTYAEHTOB K HAyYHOMY TBOPYECTBY, IMOWCKY M PEIICHUIO
aKTyaJIbHBIX COBPEMEHHBIX MPOOIIeM.

OcHoBHOH (popMoii caMOCTOSTENNFHONH pabOThI CTy/IEHTa SIBISETCS M3Y4YeHHUE KOHCIIEKTA JIEKIUH, UX
JIOTIONTHEHNE, PEKOMEHIOBAaHHOM JIMTEpaTyphl, aKTUBHOE y4acTHE HAa MPAKTHYECKHX U CEMHUHAPCKUX
3aHATHAX.

YUreHnue yyeOHUKA

W3yyass martepuall mo y4yeOHHKY, CIIEAyeT MNEPeXOAuTh K CIEIYIOLEMY BOIPOCY TOJNBKO IOCIE
NPaBUJIBHOTO NOHUMAHUS MPEIBIAYIIEro, MPOU3BOs Ha Oymare Bce BBIYMCICHUS (B TOM YHCIE U T€,
KOTOpBIE Pajiii KPATKOCTH OITYIICHBI B y4eOHUKE) 1 BBITIONHSSL IMEIOLIHECs B YUeOHUKE YEPTEKH.
Ocoboe BHMMaHHE cienyeT oOpailaTh Ha ONpEeAETICHHUE OCHOBHBIX MOHATHH. CTyHEHT IOJDKEeH
nogpoOHO pa30dupaTh NpPUMEPHI, KOTOPHIE IMOSCHSAIOT TaKHe ONpelesieHUs, W YMETb CTPOWTh
AQHAJIOTHYHBIE IPUMEPBI CAMOCTOSITENBHO.

Heo0xomuMoO TOMHHTB, YTO KaXKias TeopeMa COCTOMT W3 MPEINONIOKEHHH W yTBepxKaeHus. Bce
IPEIOJIOKEHHs. JOJDKHBI 00s3aT€IbHO HUCIONb30BaTbcid B J0KaszaresbcTBe. HyskHO noOuBaTbes
TOYHOIO TMIPEACTaBICHHA O TOM, B KaKOM MECTE€ JOKa3aTeIbCTBA HCIOJIB30BAHO KAXKIOE
MPENNONOKEHNE TeopeMbl. [lole3HO COCTaBIATH CXEMBl JIOKa3aTENIbCTB  CIOXHBIX TEOPEM.
[IpaBHIPHOMY MOHMMAaHHIO MHOTHX TEOPEM MOMOTraeT pa3dop MPUMEPOB MaTEMAaTUYECKUX OOBEKTOB,
o0namarommx M He 00JaAaloInX CBOMCTBaMH, YKAa3aHHBIMH B TIPEATIONIOKEHUSAX U YTBEPKACHHUAX
TEOpEM.

[Ipn wm3ydeHum MaTepuana Mo YYeOHHKY IIOJIE3HO BECTH KOHCIEKT, B KOTOPBIH pPEKOMEHAYeTCs
BITUCHIBATh ONpeAeIeHus], POPMYIUPOBKH TeopeM, GOpMyJibl, ypaBHEHU U T. A. Ha monsx KoHcmekTa
cleayeT OTMEeYaTh BOIIPOCHI, BBIJCIICHHBIE CTYACHTOM Uil MOJY4YEHUs IUCbMEHHOM WM YCTHOU
KOHCYJIBTALIUY IIPENOAaBATEls.

[MucemenHoe odopmieHne padOTHl CTyJIEHTa MMEET HMCKIIOUUTENFHO Ba)KHOE 3HAUEHHUE. 3alucH B
KOHCIIEKTE JIOJDKHBI OBITh CHIEJIaHBl YHCTO, aKKypaTHO M PACIIONOXKEHBI B ONPEACICHHOM MHOPSIIKE.
Xoportiee BHelIHee 0pOpMIICHHE KOHCIIEKTa 10 H3YYEHHOMY MaTepHaity He TOJIBKO MPUYYUT CTYJICHTA
K HEoOXOIUMOMY B paboOTe MOpSAKY, HO M IO3BOJHUT €My H30eXaTh MHOTOYMCIICHHBIX OIIMOOK,
KOTOPbIE IPOUCXOAAT M3-32 HEOPEKHBIX, OECIIOPAJOUHBIX 3aIHUCEH.

BriBoIbI, MONMydYeHHBIE B BUE (GOPMYJI, pEKOMEHIYETCs B KOHCIIEKTE TMOJYEPKHBATh WIH OOBOJIUTH
paMKo#, YTOOBI IpU IEPEUUTHIBAHUU KOHCIIEKTAa OHHM BBIACILSUINCH M JIydIlIe 3allOMHHAIUCH. OIbIT
IIOKA3bIBA€T, 4YTO MHOTUM CTyJEHTaM IIOMOraeT B pPabOTe COCTABIEHUE JIUCTA, COJEPIKallIero



Ba)KHEHIIMe U Hanboliee 4acTo ymoTpedisieMbie GopMynbl Kypca. Takol JUCT HE TOIBKO TOMOTaeT
3aIIOMHUTH (POPMYITBI, HO M MOKET CITY>KUTh MIOCTOSHHBIM CIIPABOYHHUKOM JIJISl CTY/ICHTA.

Pemenne 3agau

BaxHBIM KpuTEprEeM YCBOCHHS TEOPHUH SBIISIETCS YMEHHE PEIaTh 3aa9d Ha MPOHACHHBIN MaTepral.
IIpn pemennn 3amad HY)KHO OOOCHOBaTh KaXKABIM O3Tal pEIICHHS HCXOAS W3 TEOPETUIECKHX
MOJIOKEHUH Kypca. Eciu CTyIeHT BHANT HECKOJIBKO MyTEH pemIeHus, TO OH JOJDKEH CPaBHHUTH WX U
BBIOpaTh U3 HUX caMblii JTyumuii. [lome3no 1o Havyana BEIYHCIECHUH COCTAaBUTh KPATKHUH IJIaH PEeIISHHS.
Pemienust 3amau U mpuMeEpoB CleAyeT W3jaraTh MOAPOOHO, BBIYUCICHHUS pacrojiarath B CTPOTOM
MOPSIIKE, OTAEINSAS BCIIOMOTATEIbHBIE BBIYMCICHUS OT OCHOBHBIX. UEPTEKU MOKHO BBIMOJIHATH OT
PYKH, HO aKKypaTHO W B COOTBETCTBUU C JAaHHBIMH yCloBHsMH. Ecimu ueprex TpeOyer 0co00
TIIATETTFHOTO BBIITOJIHEHUS (HampuUMep, MpU rpa@uuecKol MPOBEpKe PEIIeHus, MOIydeHHOTO IMyTeM
BBIUMCJICHUI ), TO CICIYET MOJb30BAThCS JIMHEHKOM, TPAHCTIOPTHPOM, JICKAJIOM U YKa3bIBaTh MAacIITa0.
Pemienue kaxmoit 3aaun TOMKHO TOBOJUTHCS JIO OTBETa, TPEOYEMOTO YCIOBUEM, U TIO BO3MOXHOCTH
B 00IIEM BHJIE C BBIBOJIOM (OPMYJBL. 3aTeM B TOJYYCHHYIO (QOPMYIY MOJACTABISIOT YHCIOBBIC
3HaYeHMs (ecTM OHM JIaHBI). B MPOMEXKYTOYHBIX BBIUUCICHUSAX HE CIEAYyeT BBOAWUTH MPHUOIMKEHHBIC
3HaYeHUs KOPHEH, Yrcia s U T. 1.

[lomyueHHBIH OTBET CIEAYET MPOBEPATH CIIOCOOAMHM, BHITCKAIOIIMMHU W3 CYIIECTBA JaHHOW 3aJjayu.
Ecnu, HanmpumMep, pennanach 3a1a4a ¢ KOHKPETHBIM (PU3NYSCKUM WIIH T€OMETPHUUSCKUM COACPKAHHUEM,
TO TIONIE3HO, TPEXKJIE BCETO, MPOBEPUTH Pa3MEPHOCTH MOIYYEHHOTO OTBera. llome3Ho Takke, eciu
BO3MOJKHO, PEIIUTH 33/1a4y HECKOIBKAMH CTIOCOOaMH U CPAaBHUTH TOJTYYCHHEIE Pe3yIbTaTHI.

Pemrenue 3agau onpeaeraeHHOro THIIA HYKHO MPOAOJDKATEH 10 MPUOOPETEHHS TBEPABIX HABBIKOB B MX
pEIIECHUH.

CamonpoBepka

1.4
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1.6

[Tocne w3y4yeHHWs ONpeNeNiCHHOW TeMbl 10 Y4YeOHWKY M pEmIeHUS JOCTaTOYHOTO KOJHYECTBa
COOTBETCTBYIOIIUX 3a/1a4 CTYJCHTY PEKOMEH/IyeTCs BOCIPONU3BECTH T10 TAMSTH OIPEICIICHNS, BEIBO/IBI
dopMyr, GOPMYIHPOBKH M JOKA3aTEIbCTBA TeOpeM. Bompock! st caMomnmpoBepKH, NPUBEICHHBIE B
HACTOSIIIEM TOCOOHH, JaHbl C IeTbI0 MOMOYb CTYACHTY B TOBTOPCHHUH, 3aKpEIUICHMH U TPOBEPKE
NPOYHOCTH YCBOGHHMS M3y4EHHOTO MarepHuaia. B ciaydae HE0OOXOIMMOCTH HAIO0 elle pa3 BHUMATEIbHO
pa3obparbcs B MaTepuaie yueOHHUKA, PEITUTh P 3a/1a4.

I/IHOF[Ia HEAOCTATOYHOCTh YCBOCHHA TOT'O HMJIM HMHOT'O BOIPOCA BBIACHACTCA TOJIBKO IPU H3YUCHHU
JanpHeiero Matepuana. B sToM ciydae Hano BEpHYTbCS Ha3aJ M MOBTOPUTH IUIOXO YCBOCHHBIN
pasnen.

IIpoBenenue 3aHATHII B HHTePaKTUBHOM opme

WnrepaktBHOE 00y4YeHHe TpeNCTaBiIsieT coOO0i Crmoco0 MO3HAHMS, OCYHIECTBISIEMBIH B (opMmax
COBMECTHOM JAEATEIBHOCTH OOydaroIuxcs, T.€. BCE YYaCTHUKM OOpa3oBaTENbHOIO IIpoliecca
B3aUMOJICHCTBYIOT JAPYT C JPYyroM, COBMECTHO pEIUAIOT IIOCTaBJICHHBIE MPOOJIEMBI, MOJACIUPYIOT
CUTyal1, 0OMEHUBAIOTCSI MH(OpMAaLMed, OLIEHUBAIOT JEWCTBHE KOJUIET U CBOE COOCTBEHHOE TIOBEJICHUE,
HOTPYXAI0TCA B peaIbHYI0 aTMOC(epy AEI0BOr0 COTPYJHUUECTBA 110 Pa3PEIIEHHIO IPOOIEM.
WnrepaktrBHast Gpopma 0O0yueHHs peau3yeTcs B BUAE NMPOOIEMHBIX JEKLUH, KOJUIEKTUBHBIX PEIICHUSIX
TBOPYECKUX 337a4.

IIpodaemuas Jexkuus. Ha 3To# JieKIMn HOBOE 3HAHUE BBOAMTCS Yepe3 MPOOJIIEMHOCTh BOIPOCa, 3a1a4n
win cutyaiud. Ilpy 3TOM mporecc MO3HAaHUS CTYAGHTOB B COTPYOHHMYECTBE U JHANIOTE C
nperofaBaTesieM MNpUONIDKaeTcs K HCcIenoBaTenbekoil mestenbHocTH.  ConeprkaHne  MpoOsieMsl
packpbIBaeTCsl MyTeM OpraHU3aluy IIOMCKa €

KosnexkTuBHbIe pemeHusi TBOpYeckux 3aga4. [lon TBopyecknMu 3alaHMSIMU TOHMMAOTCS TaKue
yueOHbIe 3a/1aHusl, KOTOpbIE TPEOYIOT OT 00Y4arOIIMXCsl HE MPOCTOrO BOCIIPOM3BOICTBA HHPOPMAILIUH, a
TBOPYECTBA, TIOCKOJIBKY 3a/IaHUs COAEP/KaT OOJBINNI MIIM MEHBIINN 3IeMEHT HEM3BECTHOCTH M UMEIOT,
Kak IPaBUIIO, HECKOJIBKO ITOIXO/IOB.

MeTonnuyeckue peKOMEHAALUY [0 PEeLIEHUI0 32124

Ilepen pemenuem 3agadn AOHKHO OBITH MOJHOCTHIO MPHUBEACHO ee ycioBue. CaMo pelieHne ClieyeT
COMPOBOX/IaTh HEOOXOJAMMBIMH pacueTaMd M IOSCHEHUSMH C yKa3aHHEM MPUMEHSIeMbIX (hopmyil,
aHAJIM30M U BEIBOJIAMM.

Pabora momxna ObITH O)OpMIIEHA aKKypaTHO, HamucaHa pa30opuuBo Oe3 MoMapoK, 3a4epKUBAaHUN U
COKpaIICHUH CIIOB.

MeTozmqecxne PCKOMEHAAUHU 10 BbINMOJHCHUIO }IOMalIIHei/i KOHTpOJ’ILHOﬁ paﬁOTI)I HJIH

AOMANIHUX HHAUBHIYAJIbHBIX 3a1aHUH

JloMalHsisi KOHTPOJIbHAsST paboTa BBIOMHSETCS B OTJACIHHON TeTpaJke WK Ha Juctax hopmara A4 u
MTOIINBAETCS B MANKYy (CKOPOCITUBATEIb ).



1.7 MeTtoauueckue PECKOMCEH/IAIIMH 110 PCIICHUIO TECTA

1.8

1.9

TecroBas cucTemMa TpeaycMaTpUBAET BOIPOCHI/33JaHUsl, Ha KOTOpPbhIe OOYYalONIMUCS JOJDKEH JaTh
OIVH WJIA HECKOJIbKO BapHaHTOB IPABWJIBHOTO OTBETa W3 TMPEIJIOKEHHOTO CIHCKa OTBEeTOB. llpm
MOKMCKE OTBETA HEOOXOMMO TIPOSIBIATH BHUMATEILHOCTb.

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

OTBeTHl TpaBWIBHBIE BBHIIEISIOTCS B TECTE MOMYEPKUBAHWEM WIIM JIFOOBIM JPYTUM JTOTYCTHMBIM
CHMBOIIOM.

MeToauyeckue yKa3aHus K BHINOJIHEHUIO J1a00paTOPHOH padoThI

JlaGopaTopHbIe COYETAIOT AJIEMEHTHl TEOPETHYECKOTO WCCIICAOBAHUS W TIPAKTUYECKOH paboTHI.
Brmonuss maGopatopHsle paOOTHI, CTYISHTHI JIyYIle YCBaWBAIOT MPOTPaMMHBIM MaTepHal, TaKk Kak
MHOTHE ONpeACICHHs], Ka3aBIINEeCs OTBICYCHHBIMU, CTAHOBSITCSl BIIOJHE KOHKPETHBIMHU, MPOUCXOAMUT
COIIPUKOCHOBEHHE TEOPUU C MPAKTUKOM, YTO B LEIOM COJACHCTBYET MOHMMAHHIO CJIOXKHBIX BOIIPOCOB
HAayKH U CTAHOBJICHHUIO CTY/ICHTOB KaK OyIyIINX CIICIHAINCTOB.

Brimoaenune mabopaTopHEIX paboOT HapaBIICHO Ha:

» 0000meHne, CUCTeMaTH3aIMIO, YIIyOJIeHHe TEOPETHYECKUX 3HAHWH 110 KOHKPETHBIM TeMaM

yueOHOM AMCIUIIINHEI,

» (QopMupoBaHHE YMEHHI IIPUMEHATH MTOTyYCHHBIC 3HAHHUS B IPAKTHYECKOH AEATETbHOCTH;

> pa3BUTHE AaHAJTUTHYECKUX, IPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHHIA;

»  BBIPa0OTKY CaMOCTOATEIbHOCTH, OTBETCTBEHHOCTH M TBOPYECKOW MHUIIMATUBBI.
JlaGoparopHble 3aHATHS Kak BUJ Y4YCOHOW JEATEIBLHOCTH JOJDKHBI MPOBOJIUTHCS B CIICIUAIBHO
000pYJI0BaHHBIX JTA00PATOPHSX, TJIE BBEITIOIHSIOTCS JadopaTopHble paboThl (3a1aHus).
®dopma opraHu3alUy yYalUXcs Ui TPOBEACHHS Ja00paTOPHOTO 3aHATHS — (GPOHTAIbHAS, TPYIIIOBAs
U WHAUBHIyaJIbHAs — ONPEACISIeTCs MperoaBaTesieM, HCXOII U3 TEMBI, IIeJHU, MOPS/IKa BHITOTHEHUS
paboTHL
PesynbTatel BeIONHEHUST TabopaTopHOro 3aaaHus (paboTel) 0QOPMIIIOTCS yYallMMU B BHIIE OTUYETA,
¢dopma u conepKaHre KOTOPOTO ONPEAEIISIFOTCS COOTBETCTBYIOIIEH paboTOM.

MeToanyeckue peKOMEHJALMY 10 NOATOTOBKE K c/Aa4e 3a4era

3adeT OCYIISCTBISCTCS B paMKaxX 3aBEPIICHUS HW3YYCHHS TUCHUIUIMHBI (MOIYNS) U TIO3BOJIAET
ONpECIUTh KAa4eCTBO YCBOCHMS M3YYCHHOIO MaTepuaia, a TakXe CTelneHb C(HOPMHUPOBAHHOCTH
KOMIIETEHITUH.

IIpu sBke Ha 3aueT CTYACHTHI O00S3aHBI MMETb MpH cede 3aUeTHYI0 KHIDKKY, KOTOPYH) OHH
MPEABSBISIIOT 5K3aMEHATOPY B HaYaJie 3a4yeTa.

I1. IInanbl NpakTHYeCKUX 3aHATHH

IIpakTuyeckoe 3anaTHe Nel. Mcnmonb3oBaHMe MAaTeMATHYECKOr0 si3bIKa JUIA 3allCH U 00paboTKH
uHGopmanuu
IlnaH NpaKTUYECKOTO 3aHSATHUA:

SuhrwdE

BrickazpiBanus. [Ipenukatel. Tabmuibr HCTHHHOCTH.
OTpuiianue IpoCTHIX U COCTABHBIX BHICKA3bIBAaHUI.
Orneparuu Ha/1 BHICKA3bIBAaHUSIMHU.

3aKOHBI MAaTEMaTHICCKOM JIOTHKH.

Bricka3biBanus ¢ kBaHTOpamu. MIX oTpunianue.
OTHOIICHHUE JTIOTUIECKOTO CIICIOBAHUS U PABHOCHIILHOCTH.

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

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

3HAueHMs] HCTHHHOCTH BhickasbiBanmii AV B , AAB , A—=B , B=> A, B< A.

Bapuanm 1. A — «Temmepatypa KuIeHns BOIBI IIPH HOPMATbHOM aTMochepHoM nasiaermi 100°Cy,
B — «B mapre 30 nueii».

Bapuanm 2. A — «CyMma BHYTPEHHHX yITIOB B 4eTHIpeXyroibHuKe paBHa 240%, B — «Temmeparypa
IUIaBJIeHUs Jpaa coctasiseT 0°Cy.

Bapuanm 3. A — «ucno 1001,, nepeBeieHHOE U3 IBOMYHOW CHUCTEMbI CUUCICHUS B JACCATUUHYIO,
pauo 91p», B - «ABTYCT — OCEHHHUI MECSID.

Bapuanum 4. A - «CyMMa BHYTPEHHHX YTJIOB B TPEYrOJIbHHUKE paBHA 160%%, B - «Ilo pa3zMepHocTH 1
Kkmto0anT paBseHn 1024 Gafitam».



— Bapuanm 5. A — «MHoxecTBO HATYPaIbHBIX YHCEN MPUHATO 0603Hauath OykBoit N », B — «Wucno
12,0, mepeBeieHHOE U3 IECATUYHON CUCTEMBI B IBOWYHYIO, paBHO 1010,».

—  Bapuanm 6. A — «TemmepaTypa KUIICHHs BOIBI IIPH HOPMAIbHOM aTMochepHoM masieHnn 110°Ch,
B — «MuoxecTBo 1emnbix drcen npunsTo 0603Ha4aTh GyKBOH Z ».

IIpakTuueckue 3ausaTusi Ne2. TeopeTHKO-MHOKeCTBEHHbIE OCHOBBI MaTeMaTHYeCKOH 00padoTKH
HHGopManuu

II1aH IpaKTHYECKOTO 3aHITHUS:

1. MHoXecTBa, MOJAMHOXECTBA, OTIEPAIMH HAJ HUMHU: MTepeceueHre MHOKECTB, 00beTHHEHUE, BEIYUTAHHUE,
JIOIIOJIHEHHUE 10 MHOKECTBA.

2. TIpuMepsl MHOKECTB: PallHOHANBHBIE, IEHCTBUTEIBHEIE, HPPAIHOHATBHBIE YHCIIA.

3. Cootserctust. OToOpakeHus. OTHOIICHUS Ha MHOYKECTBE.

4. OmnpeneneHue MOHATHH.

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

3apanus 11 CaMOCTOATEIbLHOI PadoThI:

3aganue 1.

3ananbl MHOXKecTBa A, B, C. Kakue u3 yrBepxaeHuit OyayT BepHbIMH?
a) MmuoxectBa A u C He coepikaT OJHHAKOBBIX JJIEMEHTOB.

b) Mmuoxecrsa A u C pasusl (A= C).
¢) Mmnoxecrsa B u C pasus (B =C).
d) M=uoxecTBo 4 sBisiercs moaMuoxectBoM MHOxkectBa B. ( AC B)
e) Muoxectso C sBisiercs noamuoxectsom muoxkecta 4. (C < A)
f) Mnuoxectso C sBisercs moamuoxkectBom muoxectsa B. (C < B)

g) Ilycroe MHOXecTBO & sBIseTCs moAMHOKecTBOM MHOXKecTBa 4. (& < A)
h) MmuoxecTBo 4 KOHEUHO.
i) MHoxecTBO B sIBISICTCS] 0ECKOHEUHBIM.

j)  MHOXecTBO B SB/ISIETCS MOIMHOXKECTBOM ITyCTOTO MHOXKECTBA () .

—  Bapuanm 1. A={1, 2,a,b}, B={2,a},C={a,L Z,b}.

—  Bapuanm 2. A={2, 3,4, f} { }, C={4, 3}.

—  Bapuanm 3. A={7, 9, a}, B= {a 9, 7} C={7, 8,9, a, b}

3anganue 2.
3amansl IPOU3BOJILHEIE MHOXKeCTBa A, B, C.
—  Bapuanm 0.

Pacrionoxute MuokectBa: AU B, A\B L,AUBUC, A/(B M C) , B TAKOM TIOPSI/IKE, YTOOBI
KaXXJI0€ U3 HUX SBISJIOCH MOJMHOXXECTBOM MPEABIAYILIETO MHOKECTBA.

—  Bapuanm 1.
Pacronoxure muoxectea: AU B U C, A\B ,AUB, A, B TAKOM MOPSIKE, YTOOBI KaXI0€ U3
HUX OBLJIO MOJMHOXECTBOM CJICYIOIIETO 32 HHUM.

—  Bapuanm 2.
Pacrnionoxure muoxkectsa: B U C , C\ A, C\ (A \ B) , AuBuUC , B TAKOM TIOPSIZIKE, YTOOBI
KaXKI0€ U3 HUX BKJIIOYAJIO B CeOsI MPEIbIIyIee MHOXKECTBO.

3aganme 3.
3amaHel MHOKECTBA A4, B.

Haiimre: AUB, AnB, A\B,B\A, AuYd, BN, A\J, J\B.
—  Bapuanm 0. AZ{:L 2,4,5, k,|}, B={2, 3,4, 5,I,m}.

—  Bapuanm 1. A={3,t,0, 4, 5}, BI{Z, 3,5,0, p}
—  Bapuanm 2. A={5, 6, 8, Yy, u, I’}, B 2{6, 7,8, Yy, m, r} .
IIpaktuyeckue 3ansaTus Ne3. KomOuHaTopHbIe MeTOIbI 00pPa00TKN HH(POPMALTUM

[InaH NpaKTHYECKOTO 3aHSTHUS:
1. KoMOuHATOpHEIE MpaBHiIa CIOXKEHUS U YMHOKCHUS.




2. TlepecTaHOBKH, pa3MEUICHHS H COYCTAHUSI.
3. TIpuMepsl KOMOMHATOPHBIX 3a71a4.
Jlurepatypa: [1, c. 256-313], [3, c. 149-160]

3anaHus I CAMOCTOATEIbHOI padoThI:

3aganmue 1.
Haiigute konuyecTBO NepeCTaHOBOK M3 OYKB YKa3aHHBIX CJIOB MPH 33JJaHHBIX YCIOBUSIX.

Bapuaum 0. a) «pedyc», B KoTopoM OyKBa «p» Ha MEPBOM MecTe, a OyKBa «C» B KOHIIE CJIOBa; b)
«cBETO(Op».

Bapuaum 1. a) «ap0Oy3», B KOTOpOM OYKBa «a» Ha MIEPBOM MECTE; b) «MOIOKOH.

Bapuaum 2. a) «panocts», B KOTOpOM OyKBa «a» Ha BTOPOM MECTE; b) «momoToy.

Bapuaum 3. a) «axmus», B KOTOpoM OyKBa «a» Ha MEPBOM MecTe, a OyKBa «s» B KOHIIE CIIOBa; b)
«renmedom.

HaiinuTe konnuecTBO epecTaHOBOK U3 OYKB YKa3aHHBIX CJIOB IPH 3aJaHHBIX YCIOBHSX.

Bapuanm 0. a) «pebyc», B KOTOpOM OyKBa «p» Ha MEPBOM MecTe, a OyKBa «c» B KOHIIE CJOBa; b)
«cBeToop».

Bapuaum 1. a) «ap0Oy3», B KOTOpOM OYKBa «a» Ha IEPBOM MECTE; b) «MOIOKOH.

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 OyKkBa «s1» B KOHIE CJOBa; b)
«renedony.

3aganme 2.

Bapuaum 1. CkoapkuMu criocobaMu MOXHO BBIOpaTh: a) u3 12 mpenogaBaTeneii kagenpsl 3 B COCTaB
coBera QakynpTeTa; b) M3 12 CTyIEHTOB TPYIIIBL: CTapOCTy, 3aMECTHTENS CTapoCThl, mpodopra u
¢uzopra?

Bapuanm 2. CkoapKuMH croco0aMu MOXKHO BBIOpaTh: a) u3 20 CTyIEHTOB TPYMIIBL: CTAPOCTY H
3aMeCTHUTEIIS CTapOCThI; b) U3 8 mpenojaBarencii kagenpsl 3 B cocTaB coBeta (akyabTeTa?

Bapuaum 3. Cxoapkumu criocobaMu MOXHO BBIOpaTh: a) m3 11 mpenonaBateneit kadenpsl 4 B cocTaB
coera (hakynpTeTa; b) m3 14 CTyIeHTOB TPYMITBL: CTApPOCTY, Mpodopra, KyasTopra u ¢pusopra?

IIpakTuuyeckue 3anaTus Ne4, OcHOBHbIE IOHATHA TEOPUM BEPOSITHOCTEI
II;1aH HpakTUYECKOro 3aHITHUSA .

grwbdE

6.
7.

8.

Kraccuueckoe onpesienieHue BEpOSITHOCTH CITy9aliHOTO COOBITHSL.

[IpumeHneHne KOMOMHATOPUKH NP BHIYMCIICHUH BEPOSTHOCTEH.

Teopema c0KeHUsT BEPOSTHOCTEH HECOBMECTHBIX COOBITHI, €€ CIIeICTBHSI.

Teopema yMHOXEHHS BEPOATHOCTEH HE3aBUCHMBIX COOBITHI, €€ CIIE/ICTBUSI.

3aBucHMBIE COOBITHS. YCIOBHas BEpPOSTHOCTh. leopemMa YMHOMKEHUS BEPOSTHOCTEH 3aBUCHUMBIX
COOBITHH.

Teopema ci0XeHHs BEpOATHOCTEH COBMECTHBIX COOBITHIA U €€ CIIeICTBUSI.

®opmyna noiaHou BeposTHOCTU. BepositHocTu runote3. @opmyinl balieca.

IToBTOpHBIE HE3aBUCHUMBIE UcnibITaHUs. DopMyibl bepHyinu u [lyaccona.

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

3ananus 11 CaMOCTOATEIbHOI padoThI:

3apanme 1.

Bapuanm (. UrpanpHpiii KyOUK OpocaroT 1Ba paza. HailTw BeposSITHOCTH TOTO, YTO HAa BEpXHEH TpaHU
JIBa pa3a BHITIAJICT:

a) HE4YeTHOE YKCIIO OYKOB, MEHbIIIEE 4;
b) yeTHOE YKCIIO OYKOB, He Ooblee 1.

Bapuaum 1. VrpanbHeiii KyOMK OpocaroT Tpu pasza. HaiiTu BepOsATHOCTh TOr0, YTO Ha BEpXHEH TpaHH
TPH pa3a BBIMAJET:

a) YeTHOE YMCJIO OYKOB, HE MEHbIIee 6;
b) umucno oukoB, MeHbIeE 1.

Bapuanm 2. UrpanpHpiii KyOUK OpocaroT aBa pasza. HailTwm BepoOsSTHOCTH TOTO, YTO HAa BEpXHEH rpaHU
JIBa pa3a BBITIAJIET:

a) HEYETHOE YUCIIO OYKOB, OoJblee 2;
b) yeTHOE YMCIIO OYKOB, HE MEHBIIIEE 2.



3apanmue 2.

Bapuanm (). CTPENOK BBINOJHSET TP BHICTPENA 110 MUILIEHHU, BEPOSTHOCTH MOMNAJAHNS B MHUIIEHD, B
KaXJI0M U3 KOTopbIX, paBa P =0.6.

Haiitu BeposiTHOCTH TOTO, YTO:

a)
b)

a)
b)

Muriens OyzeT mopaxena 1 pas.

Uwmcrno monaiaHuil B MUIIIEHb OyIeT He MeHee 2.

Bapuanm 1. B Xolle TIpOBEpPKU KadecTBa 3epHA, MPHTOTOBICHHOTO JUIS MOCEBA, YCTAHOBIICHO, YTO
Bcx0xH 80% 3epeH. OnpenennuTb BEPOATHOCTh TOTO, UTO CPEeIr 2 IPOU3BOIIBHO B3SATHIX:

O0a 3epHa mpopacTyT.

IIpopacret Tonbko 1 U3 2 3epeH.

Bapuanm 2. CTpesnok BBHINONHSAET TPH BhICTpENa 1O MHIICHU, BEPOSATHOCTH MOMAJAHUs B MUIICHbD, B
KaXJI0M U3 KOTOpbIX, pasa P =0.7.

Haiitu BeposiTHOCTH TOTO, YTO:

a) Mumens OyzaeT mopaxeHa 2 pasa.

b) Ywucno nmomananuii B MumeHs Oyzaet He Oonee 1. 3aganue 5.

Bapuanm 0. Inst moceBa OepyT ceMeHa U3 3 MAKeTOB, BEPOSTHOCTH IIPOPACTAHUS ISl KAXKAOTO BUIA
cootBerctBeHHO (.5; 0.8; 0.6. CocTaBUTh 3aKOH paclpeneieHHus CIy4JaiHON BENIWYMHBI X — YHCIa
MPOPOCIINX CEMSH.

— Bapuanm 1. Tpu cTpenka cTpessitoT Mo MuuieHd (o 1 pasy), BEpOATHOCTH IMOMAJaHUS B MUIICHD
KaXKAbIM cooTBeTcTBEHHO paBHbI 0.4; 0.7; 0.5. CocTaBUTh 3aKOH pacipeaeeHus cay4yailHoN BeTUYUHBI
X — 4ucna nonajaHuii B MUILEHb.

— Bapuanm 2. JIns1 moceBa O6epyT ceMeHa u3 3 MaKeTOB, BEPOATHOCTH MPOPACTAHUS IS KaXKIOTO BUAA
cootBercTBeHHO 0.5; 0.4; 0.8. CocTaBUTH 3aKOH paclpeAesiCHUs CIy4ailHOW BEIWYMHBI X — YUCIa
MPOPOCIINX CEMSH.

3aganmue 3.

Bapuaum 0. B nepBoM simyke 6 KpacHbIX U 14 cHHUX 1IapoB, BO BTOPOM — 3 KpacHbIX U 7 cuHuX. U3
MPOU3BOJIBHOTO SIIMKA JOCTAIOT OAMH map. BeposaTHOCTH TOro, 4TO OH KpacHbIi OyaeT paBHa?
Bapuanm 1. B nepBom simuke 8 3eNeHBIX, 7 CHHUX U 5 OENbIX IapoB, BO BTOPOM — 7 3eJeHbIX, 11
CHHHX U 2 Oenbix. V3 MpoON3BOIILHOTO SIIMKA TOCTAIOT OJUH IIap. BepostHOCTh TOro, 4TO OH OyzAer
3€JIeHbIN paBHA?

Bapuaum 2. B nepBom smuke 3 3ee€HbIX U 7 CHHUX IIapOB, BO BTOPOM — 6 3eneHbIX U 14 cunux. 13
MIPOM3BOJIBHOTO SIIKKA JOCTAIOT OAMH IIap. BeposTHOCTH TOro, YTO OH CHHMIA OyJeT paBHa?

IIpakTuyeckue 3ansaTusa NeS. MatemaTtu4eckre MeToAbl 00pa00TKH CTATHCTHYECKOH MHpOpMannu
Il1aH NpaKTUYECKOTO 3aHATHSL:

1. Bapuanuonnsrii psa. CTaTHCTHUECKOE pacTIpeICICHHE BRIOOPKH.
2. OCHOBHBIE XapaKTEPUCTUKH BAPHALMOHHOIO PsAA.

3. Breibopounas QyHKIUS pacnpeneneHusl.

4. TloJAUrOHBI U TUCTOTPAMMBI.

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

3agaHus VI CAaMOCTOATEIbHOM padoThI:

3apanme 1.

W3 manHBIX BEIOOPOK HaiiauTe: Mmoxy M, mennany M, pazmMax R u cpeiHIor0 BEIOOPOYHYIO X3 .

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

3aganmue 2.

I[aHa BBI60pKa. Onpe):[eJmTe oobem N u mony M BLI60pKI/I, COCTaBbTC 3aKOHBI CTATHCTHYCCKOI'O
pacnpeacjacHusd 4aCTOT U OTHOCUTCIIbHBIX YaCTOT.

Bapuanm 0. 2,3,2,4,2,2,4,3,5,3,5,3,2,2,5,4, 2,
Bapuanm 1. 1,4,3,1,4,2,1,3,4,1,1,2,2,4,3,1, 2,
Bapuanm 2. 7,6,9,8,8,9,6,7,9,7,7,6,8,7,9,6,7
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3aganue 3.
3Hast 00beM BeIOOPKH [1 M 3aKOH pacmpeleNieHusl 4acTOT BRIOOPKH, ompenenute 3Hadenue M, HalauTe

CpCOHIOO BLI60pO‘IHyIO Xé, COCTAaBbTC 3aKOH PACHPCACICHUA OTHOCUTCIIbHBIX YaCTOT. HOCTpOﬁTC
IIOJIMT'OH 4aCTOT BI:I60pKI/I.

—  Bapuanm 0. N =30

X, 1 0 1 2

n 8 5 m 12

—  Bapuanm 1. N =40

X, 0 1 2 3

n 11 m 14 5

—  Bapuanm 2. N =25

X 1 2 3 4

n m 6 9 3

3aganmue 4.
ITo npuBeIEHHON rUCTOrpaMMe YacTOT BRIOOPKH U 3Has ee 00beM [, onpesienuTe 3HaUCHHE BETUYAHBI h.

Bapuanm 0. N =18 Bapuanm 1. N =105
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