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MeTtoauyeckne peKOMEeHJANMU 1O OPraHU3anuu padoThl CTYAEHTOB BO BpeMsl TMpPOBeIeHHSA

JeKIIMOHHbIX 3aHATHH

1.2

IIpu moAroTOBKE U IIPOBEIECHUN 3aHATUH 110 TUCLHUILIMHE MIPENOJABATEND JJOJDKEH PYKOBOJCTBOBATHCS KaK
o0muMu  y4eOHO-METOIMYECKUMH  yCTaHOBKaMH  (Hay4yHOCTb,  CHCTEMHOCTb,  JOCTYIHOCTb,
MOCIIEAOBATENBHOCTD, MPEEMCTBEHHOCTh, HAJIN4YWEe €AWHONM BHYTPEHHEW JIOTMKH Kypca, €ro CBs3b C
JpYTUMH IPEAMETaMHM), TaK ¥ CHeun(pUIECKUMH OCOOCHHOCTAMH ITUCIUIUIAHBL.

['maBHBIM 3BE€HOM AMJAKTHYCCKOTO HUKJIA 00yYeHUsI B OCBOCHUH AUCIUILTHHEI SBIISICTCS JICKITHSL.

B xozxe nekumii nmpenojaBartellb U3NaraeT U pa3biACHSAET OCHOBHBIC, HAUOOIIEE CIIOXHBIC TMOHATHUS TEMBI, a
TaKK€ CBSA3aHHBIE C HEH TeOopeTHdYecKhe | TPaKTHUYEeCKHe MpoOJIeMbl, JaeT PEKOMEHJAIMH IS
NPAaKTUYECKOTO 3aHATHS M YKa3aHMS AJIs1 BHIIOJIHEHHSI CAMOCTOSITEIbHON PadOTHI.

B Xozme NEKIMOHHBIX 3aHATHI CTYAEHTY HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHE Y4eOHOro Marepuaa.
OOpamatb BHUMAaHHME HA KaTeropuu, (POPMYIMPOBKH, PACKPBHIBAIOLINE COJACPKAHUE H3ydaeMOi
JUCUUIIIMHBI, HAYYHbIE BBIBOJbI U IPAKTHUUECKUE PEKOMEHAALMM, MOJIOKHUTEIBHBINA OIBIT B OPAaTOPCKOM
UCKYCCTBE.

KenatensHO OCTaBUTH B pabOYMX KOHCIEKTaX IOJISl, HA KOTOPBIX AENaTh IOMETKH, HMOAYEPKHUBAIOLIHNE
0co0yI0 BaXXHOCTb TE€X MM HHBIX TEOPETHUECKUX IIOJNIOKEHHH. PekoMeHayeTcss aKkTHBHO 3a/1aBaTh
IIPENOJABATENI0 YTOUHSIOIIME BOIIPOCHI C ILIEJBIO YSICHEHUS TEOPETHUYECKUX IIOJOKEHHUH, pa3pelleHus
CIIOPHBIX CUTyalui.

MeToanuyeckue peKOMEHAALUM 10 MOATOTOBKE K CEMUHAPCKUM (IPAKTHYECKUM) 3aAHATUIM

Ha mpakTuueckoM 3aHATHHM CTYAEHTHI PEIIAlOT 3ajadd I0J PYKOBOJACTBOM IpenoaBarens. CeMuHap
MIPOBOJIMTCS 110 Y3JIOBBIM M HanOoJiee CIIOKHBIM BOIIPOCcaM (TeMaM, pasjeniaM) y4eOHOH MporpaMMel
[IpakTryeckue 3aHATHS MOCBALICHBI N3yYeHHIO HanOosiee BaXKHBIX TeM Y4eOHOU AucHUITUHBL. OHH CITyKaT
JUISL 3aKpeIUIEHHs U3YyYEeHHOrO0 MaTepuana, pas3BUTHUS YMEHHI M HaBBIKOB MOJTOTOBKH JIOKJA/OB,
cooOuieHuil, mpruoOpeTEHHs OMbITA YCTHBIX MYOIMYHBIX BBICTYIUICHUH, BEICHUS JUCKYCCHH, apT'yMEHTall!
1 3allIUTHI BBIIBUTAEMBbIX HOHOH(@HHﬁ, a TaKKE JIs1 KOHTPOJIA MpenoaaBaTeIieM CTCIICHU IMOATOTOBJICHHOCTHU
CTYACHTOB I10 1/13yqaeM01‘/'1 JUCHUIIIINHE.

B xome moAroToBKM K CEMHHAPCKUM (MPAKTUYECKWM) 3aHSATHSAM CJEIyeT HW3yYUTh OCHOBHYIO H
JIOTIOJTHUTENBHYIO JIUTEPATypPy, yUecTh pEKOMEHIALMH MIperoiaBaTeist u TpeOoBaHus paboueil mporpaMMsl.
MoxHO IIOATOTOBUTH CBOM KOHCIIEKT OTBETOB IIO paCCManHBaeMOﬁ TEMATUKE, ITOAIOTOBUTH TC3UCHI JIA
BBICTYIUICHUH 110 BCEM Y4YeOHBIM BOIIPOCaM, BBIHOCHMBIM Ha 3aHsTHe. ClieZlyeT MpoayMmarh MPUMEPHI C
HENbI0 00eCTIeYeHUs] TECHOW CBSI3U U3y4aeMOW TEOPHH C PeabHOM MPakTHKOH. MOYKHO JIOTTOTHHUTE CITHCOK
PEKOMEHJIOBAaHHON JIUTEPaTypbl COBPEMEHHBIMM HCTOYHHMKAMH, HE TIIPEICTaBICHHBIMM B CIIHCKE
PEKOMEHIOBAHHOM JTUTEPATYPHI.

WnrepaktuBHas Gopma oOyueHus




p€amn3yeTCsa B BUAC Hp06HeMHHX HGKHI/Iﬁ, KOJUICKTUBHBIX PCIHICHUAX TBOPYCCKHUX 3a4a4.

1.3 MeTtoanyeckue peKOMeHAANNN K CAMOCTONITEILHON padoTe

CamocrosTensHast ~ pabota —  [JlaHupyemas  yueOHas,  ydeOHO-HMCCeloBaTeNbCcKas, Hay4HO-

uccleioBaTenbekas padoTa CTYACHTOB, BBHINONHSEMAas BO BHEAYAUTOPHOE BpeMs IO 3aJaHHUI0 M TPH

METOANYECKOM PYKOBOJCTBE IIPENoAaBaTelisi, HO 0e3 ero HeloCPEICTBEHHOI0 Y4acTHsl (IpH YaCTUIHOM

HETIOCPEACTBEHHOM yYacTHH MPEToAaBaTesl, OCTABIIOLIEM BEAYIIYIO POJIb 33 paOOTOM CTYICHTOB).

CamocrosrensHast pabota cryneHtoB (nanee — CPC) B BY3e siBisiercst BasKHBIM BHIIOM y4eOHOW M HAyYHOH

nestenbHOcTH cTyaeHTa. CPC urpaer 3HAYMTENbHYIO pOJb B PEHTHHTOBOH TEXHOJOTMHA OOyUYCHHS.

Oo6yuenne B BY3e BrirouaeT B cebs ABe, MPAKTUUECKH OJAWHAKOBEIC [0 00BEMY M B3aUMOBIHUSIHUIO YaCTH —

mporiecca oOydeHuss u mporecca camooOydeHus. Ilostomy CPC nmomxna crath 3¢G(eKTHBHON u

LeJIeHaNpaBIeHHON paboTo! CTyIeHTa.

K coBpeMeHHOMY CHEIMAIUCTy OOILIECTBO MPEABABIACT JAOCTATOYHO MIMPOKHH TepeueHb TpeOOBaHUIA,

Cpear KOTOPBIX HEMaJOBaYKHOE 3HAYCHHE UMEET HAJIMUUE Y BBIITYCKHUKOB OIPEJCIICHHBIX CIIOCOOHOCTEH 1

YMEHUSI CaMOCTOSATENBHO 100BIBaTh 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB, CUCTEMATU3UPOBATh IOIY4YCHHYIO

MHQOpMAIMIO, aBaTh OLEHKY KOHKPETHOH cuTyarmu. OopMUpOBaHHME TAaKOrO YMEHHUS IPOUCXOIUT B

TEUYEHHE BCEro MeproAa OOyueHHs uYepe3 Y4acTHE CTYIEHTOB B NPAKTHUECKUX 3aHATHSIX, BBIIOJHEHUE

KOHTPOJIBHBIX 33JaHUi M TECTOB, HAIMCAHWE KYPCOBBIX M BBIMYCKHBIX KBalH(UKaIUOHHBIX padoT. Ilpu

sToM CPC urpaet pemnraromnryro poiis B X0/ie BCETO y4eOHOTO IMpoliecca.

B mporecce camocTosTenbHON paboOThl CTYIEHT MPHOOpPETaeT HABBIKM CAMOOPraHU3aMH, CAMOKOHTPOJIS,

caMOyNpaBicHUsI, caMOpe(ICKCHU U CTAaHOBUTCS AKTHBHBIM CaMOCTOSTEIILHBIM CYOBEKTOM y4eOHOU

JeSITETbHOCTH.

DopMBI CAMOCTOATEIHHON paOOTHI CTYEHTOB pa3HO0Opa3Hbl. OHH BKIIIOYAIOT B ceOs:

v’ u3ydeHue ydeOHOM, HAYYHON M METOJMYECKOM JIUTEPaTyphl, MaTEPHAIOB HEPUOANYECKHX H3IaHHUN C
MIPUBIICYCHUEM DJIEKTPOHHBIX CPENCTB O(HUIMATBHON, CTATHCTUYECKOH, MEePHOAMYECKOM W HAYIHOU
HHpOpMALUH;

v/ MOATOTOBKY JOKIIAJI0B U pedhepaToB, HAIIMCAHHE KYPCOBBIX M BHITYCKHBIX KBATH(HKAIMOHHBIX paboT;

v’ ydactue B paboTe CTyICHYCCKIX KOH(EPEHIINIi, KOMIUICKCHBIX HAYYHBIX UCCIIEIOBAHMUSIX.

CamocrosTenpHast padoTa MpUOOIIAET CTYJCHTOB K HAy4YHOMY TBOPYECTBY, IIOWCKY U PpEIICHHIO

AKTyaJbHBIX COBPEMEHHBIX MTPOOIIEM.

OcHOBHOH (OPMOI CaMOCTOSITETIbHON paldOThI CTYACHTa SIBISCTCS HM3Y4YE€HHE KOHCIEKTa JEKIMH, HX

JIOTIONTHEHUE, PEKOMEHIOBAHHOW JUTEPaTyphl, aKTHBHOE YYacTHE HA MPAKTUYECKUX WU CEMHUHAPCKHX

3aHATHSIX.

YreHue yyeOHMKA

N3ydas maTepuai 1o y4eOHHKY, CIIETyeT MEePEXOIUTh K CIEIYIOIEMY BOIIPOCY TOJIBKO MOCIIE TPaBHIBHOTO
HNOHMMAaHHUS TIPEIBIIYIIET0, MPOM3BO/IS HAa Oymare BCe BBIYHMCICHHS (B TOM YHCIE U T€, KOTOPHIE pajan
KPATKOCTH OITYIIEHBI B y4eOHUKE) M BHIITOJHSS HMEIOLIHECS B YICOHUKE YEPTEXKH.

Oco0oe BHMMaHHE cleqyeT o0paiaTh Ha OMpeeNICHHe OCHOBHBIX MOHATHH. CTYIEHT IOJKEH IMOJPOOHO
pa3dupath MPUMEPBI, KOTOPHIEC MOSICHSIOT TaKMe OMPE/CICHUs, H YMETh CTPOUTh aHAJOTHYHbIE TPUMEPHI
CaMOCTOSITEIBHO.

Heo0xomuM0O TOMHUTB, 9YTO KakAas TeopeMa COCTOMT W3 MPEANOJIOKEHHH M yTBepXkIeHus. Bce
HPEANOIOKEHNS JIOJDKHBI 00513aTeNIbHO MCIIOIB30BAThCS B JIOKa3aTeldbcTBEe. Hy»XKHO HOOMBATHCS TOYHOTO
IPE/ICTaBICHHUS O TOM, B KAKOM MECTE J0Ka3aTesIbCTBA MCIOJIb30BAHO KaXKA0€ MPEANOI0KEHUE TEOPEMBI.
[Tone3Ho cocTaBIsATh CXEMBI JJOKA3aTeNLCTB CIOKHBIX TeopeM. [IpaBuibHOMY TOHUMAaHUIO MHOTHX TEOPEM
HOMOTaeT paz0op NMPHUMEPOB MATEMAaTHYECKUX OOBEKTOB, OOJIQJAIOIIUX M HE O0JIaJAroNINX CBOWCTBAMH,
YKa3aHHBIMH B TIPETONIOKEHUSIX U YTBEPKICHUAX TEOPEM.

[Tpu u3ydeHnnn mMarepuana 1mo y4eOHUKY TOJIE3HO BECTH KOHCIEKT, B KOTOPBI PEKOMEH/IYETCs! BIIUCHIBATh
omnpeeneHus, GpopMyIHpoBKH TeopeM, (QOpMyJbl, ypaBHEHHS W T. A. Ha monsix KOHCIEKTa clenyer
OTMEYaTh BOIMPOCHI, BBIIEICHHBIE CTYAEHTOM Ui MOJYYEHUS! MUCbMEHHOW WM YCTHOM KOHCYIbTalluU
NpenoJaBaTens.

[MucemenHoe odopmileHHe pabOTHl CTYJEHTAa HMEET HWCKIIOYUTENBHO BaKHOE 3HAveHHWe. 3amicH B
KOHCIIEKTE JIOJDKHBI OBITh CJHIENaHbl YHCTO, AKKypaTHO M PpACIIOJIOKEHBI B OINPEACICHHOM MOPSIIIKE.
Xopouiee BHemHee oopMIIeHHE KOHCIIEKTa M0 W3yYeHHOMY MaTepuany He TOJBKO MPUYYHUT CTYAEHTa K
HEoO0XoIuMoMy B paboTe HOpSIKY, HO M MO3BOJHUT €My H30eXaTh MHOTOYMCIICHHBIX OMIMOOK, KOTOpBIE
MPOUCXOJIST U3-32 HEOPEIKHBIX, OCCTIOPSIOYHBIX 3aIHCEH.

BrIBOJIBI, TONTyYeHHBIE B BHJIE POPMYII, PEKOMEHTYETCSl B KOHCIIEKTE IMTOIYEPKUBATh WK OOBOJMTH PAMKOM,
YTOOBI NIPY MEPEYUTHIBAHUHM KOHCIIEKTa OHHU BBIJICISUTMCH U Jy4Ille 3aOMUHANNCh. ONBIT MOKa3bIBACT, YTO
MHOTHM CTyJEHTaM MOMOTaeT B paboTe COCTaBJIEHHE JIUCTA, COJEPKALIETO BasKHEHWIITNE U HanboJiee 4acTo
yroTpebisiemMbie (GopMyIbl Kypca. Takod JHCT HE TOJNBKO MMOMOTaeT 3allOMHUTH (OPMYJIBI, HO M MOXET
CIIY’)KUTh ITOCTOSTHHBIM CIIPABOYHUKOM JIJISI CTYJICHTA.



Pemenue 3aaau

BaxxHbIM KpUTEpHEM YCBOECHHS TEOPHUH SIBJIAETCSI yMEHHUE pellaTh 3a1a4y Ha [IPOIIEHHbIN MaTepuall.

IIpu pemeHuy 3a1a4 Hy>KHO OOOCHOBATh Ka)KAbIM 3Tall PEIIEHUS] UCXOIS U3 TEOPETUUECKUX I10JIOKEHHUH
Kypca. Ecnu cTyaeHT BUAUT HECKOJIBKO IyTE€H pelIeHus, TO OH JOJDKEH CPaBHUTh UX U BBIOpaTh U3 HUX
caMblil mydiuid. [lose3H0 10 Havyasia BEIYMCICHUN COCTaBUTh KPATKUH TJIaH PEIICHUS.

Pemrenus 3amad ¥ mpuMepoB ciieqyeT u3jaraTb HOAPOOHO, BHIYMCIEHHS Paclojararb B CTPOrOM MOpPSAKE,
OTHENsAsl BCIOMOTaTeIbHbIC BBIYMCICHUS OT OCHOBHBIX. YUepTeXKM MOKHO BBIIONHATH OT PYKH, HO
AKKypaTHO M B COOTBETCTBHUM C JAaHHBIMH YCJIOBHAMHU. Ecnm deprex TtpeOyeT 0c000 TIIATENIBHOTO
BBITIOJTHEHUST (HAlIpUMep, MpH IpadUuecKol MPOBEPKE pEIICHHs, MOIYYEHHOTO MyTEeM BBIYHMCICHHUH), TO
CIIEZyeT MOJIb30BATHCS TMHEHKON, TPAHCIIOPTUPOM, JIEKAJIOM H yKa3bIBaTh MaclITal.

Pemenne kaxnol 3amadn JOIDKHO JOBOAWUTHCS O OTBETA, TPeOYeMOIro YCIOBHEM, M IO BO3MOYKHOCTH B
o0mieM BHIe C BBIBOAOM (OPMYJBL. 3aTeM B IMOIYYCHHYIO (OPMYITY MOJICTABIISIOT YHCIIOBBIE 3HAYCHUS
(ecnmu oHHM gaHBl). B mpOMEXYTOYHBIX BBIYHCICHHSX HE CIEIyeT BBOAWUTH NPHUOIMKEHHBIC 3HAYCHUS
KOpHEH, uncna s U T. 1.

ITomydeHHBIN OTBET CIIEAyeT MPOBEPSTHh CIOCO0AaMU, BHITEKAOIINMHI U3 CYIIECTBA JaHHOH 3amaun. Eciw,
HalpuMep, pellanach 3ajada C KOHKPETHBIM (HU3MUECKUM MIM T'€OMETPHYECKUM COIEpKAHHUEM, TO
MI0JIE3HO, MIPEXIE BCEro, MPOBEPUTH Pa3MEPHOCTh MOJYyYEHHOro OTBeTa. [lose3Ho Taxke, eciii BO3MOKHO,
PeLuTh 3a7a4y HECKOJILKUMH CIIOCO0aMH U CPaBHUTH MOJIyYEHHBIE PE3YJIbTaThI.

Pemenne 3amau ompeaeneHHOrO THIIA HYKHO NIPOJOJDKATh A0 NPHOOPETEHHs] TBEPABIX HABBIKOB B HX
peLIeHNN.

CamonpoBepka
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1.6

ITocne N3y4YCHUA OHpC}IeJ’ICHHOﬁ TEMbI IIO y‘-I€6HI/IKy u pelICHHA AOCTATOYHOI'0 KOJIMYCCTBA
COOTBETCTBYIOIIMX 3ajlad CTYJEHTY PEKOMEHIYETCsI BOCIPOM3BECTU IO MAMITH OMNpPEICICHHS, BBIBOJBI
dopmyn, (GOpMYIHPOBKM M JOKa3aTeNbCTBA TEOpeM. Bompocsl aiisi caMONpOBEpKH, NPUBEICHHBIE B
HACTOSIIEM IOCOOMH, JAHBI C LENbI0 TIOMOYb CTYICHTY B IIOBTOPEHHH, 3aKpEIUICHMH U TIPOBEpPKE
IPOYHOCTH YCBOGHMS H3YyYCHHOrO Marepuanga. B ciydae HeoOXoAuMOCTH HaJo €lie pa3 BHUMATENIbHO
pa3o0parbcs B MaTepuaie yueOHHUKA, PEITUTh P 3a/1a4.

MHorma HEemoCTaTOYHOCTh YCBOCHHS TOTO WM WHOTO BOIPOCA BBIACHACTCS TOJNBKO TPH HM3YYCHUH
JanbHeHIero Mateprana. B aToM ciydae Hao BEpHYTHCS Ha3a1 U TOBTOPUTH TUIOXO YCBOCHHBIH pa3/ed.

IIpoBenenue 3aHATHII B HHTEPaKTUBHOM opme

WNutepaktrBHOE 00yUeHHe MpencTaBseT co0o0ii crmocod Mo3HaHMUs, OCYIIECTBIIEMBIN B (JOPMax COBMECTHOU
JESTeTbHOCTH O0yYarolMXcsl, T.€. BCE YYACTHHKHM OOpa3oBaTEIbHOIO MPOLECCa B3aUMOICHCTBYIOT APYT C
JpYroM, COBMECTHO pEINAlOT IIOCTABJICHHbIE MPOOJIEMbI, MOAENUPYIOT CHUTyallMH, OOMEHHBAIOTCA
uH(pOpMaLUel, OIIEHUBAIOT JIEHCTBUE KOJUIEI M CBOE COOCTBEHHOE IOBEJICHHUE, MOTPYXKAIOTCA B PEabHYIO
aTMoc(epy AEI0BOT0 COTPYIHUYECTBA 110 PA3PELICHHUIO MTPOOIIEM.

WnrepaktBHast ¢opMa 0oOydeHUs] peasu3yeTcss B BUAE NMPOOIEMHBIX JIEKIUH, KOJJIEKTUBHBIX PELICHUSIX
TBOPYECKUX 3a/1a4.

IIpo6nemuas jexkuus. Ha 3Toil nexiy HOBOe 3HaHME BBOJUTCS Uepe3 IPOOJIEMHOCTh BOIIPOCA, 3a1a4y WU
cutyauuu. Ilpu 3TOM mpolecc MO3HaHHSA CTYASHTOB B COTPYAHHYECTBE U JAMAJIOre C IpernojaBaTeieM
npuOImKaeTcss K HCCIIeoBaTeNbekoil  aearenbHocTd. ConepikaHue NPOOJEeMbl PAaCKPhIBaeTCA IIyTEM
OpraHM3alMy ITOHUCKA €

KoanekTuBHbIe pemieHns TBOpYeckuX 3aaa4. [log TBopUeCKUMU 331aHUSIMH TIOHUMAIOTCS TaKe yueOHbIe
3a/1aHusl, KOTOpbIe TPeOyIoT OT 00y4YaroIuxcss He MPOCTOr0 BOCIPOU3BOACTBA MH(OPMAINHK, a TBOPUECTBA,
MOCKOJIBKY 3aJaHus coJep)KaT OONBIIMK HMJIM MEHBIIUHA 3JIEMEHT HEM3BECTHOCTH W HMMEIOT, KaK IMPaBHIIO,
HECKOJIBKO TTOJIXOJIOB.

MeTonuueckue peKOMeHIAIMH M0 PelIeHUI0 32124

[lepen pemenuem 3amadu JOJKHO OBITH MOJHOCTHIO NMPHBENCHO ee ycioBue. CaMo pelieHHe clemyer
COIIPOBOK/IAaTh HEOOXOOMMBIMH pacyeTaMd MW TMOSCHEHMSMH C YyKa3aHWEM HPUMEHSEMBIX (QOpMyl,
aHaJM30M U BBIBOJAMH.

Pabora momkHa OBITh OGOpPMIIEHA aKKypaTHO, HamucaHa pa30opuMBO 0Oe3 MOMapoK, 3a4epKUBAHUN U
COKpAILIEHUH CIIOB.

MeToanuyeckue peKOMEHIAUMHU MO BBINOJHEHHI) JOMAIIHEH KOHTPOJIbHON padoThl WM JOMAIIHUX

HHAUBUAYAJTbHBIX 3aJaHuii

JomammHsisi KOHTposbHAas paboTa BBHINOIHIETCS B OTAEIHHON TETpajake WM Ha JucTax Qopmara A4 u
MOJIIIMBAETCA B TANKY (CKOPOCIIUBATEND ).
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MeTtoauyeckne peKOMeHIAMH M0 pellleHUI0 TecTa

TecroBas cucreMa MpeAyCMaTpPUBAET BONPOCHI/3aJIaHMs, HA KOTOPbIe OOYYarOIMICs JIOJKECH JaTh OJHH
WJIM HECKOJIbKO BapHWaHTOB MPAaBHIHLHOTO OTBETA M3 MPEIJIOKEHHOTO CIUCKa OTBETOB. llpu moncke oTBera
HEO0XOMMO TIPOSBISATh BHUMATEILHOCTb.
IIpu oTCyTCTBHM KaKOro—IMOO OJHOTO OTBETA HAa BOMPOC, IPEIyCMaTPHUBAIOIINI MHOKECTBEHHBIH BBIOOD,
BECh OTBET CUUTAETCS HEMPAaBUIHHBIM.
OTBeTHI IPaBUIBHBIE BRIJEIAIOTCSA B TECTE MOTIEPKUBAHNEM HITH JIFOOBIM JPYTUM JOIYCTUMBIM CHMBOIIOM.

MeTtoauueckue yKa3aHus K BHINOJHEHUIO J1a00paTOPHOH padoThI
JlaGopaTopHble COYETAIOT AIEMEHTHI TEOPETHUECKOTO MCCIIeJOBaHMUs U MPAaKTHUECKOH paboThl. BoimonHss
nabopatopHble pabOThl, CTYJEHTHI JIy4yllle YCBaWBalOT TPOrPaMMHBIA MaTepuall, TaKk KaK MHOTHE
ONpeAeNeHNs, Ka3aBIIMECS  OTBJICYCHHBIMH, CTAHOBATCS  BHOJHE KOHKPETHBIMH, IPOUCXOIUT
COIIPUKOCHOBEHHE TEOPUH C MPAKTHKOM, YTO B IIEJIOM COACUCTBYET MOHUMAHHIO CIOKHBIX BOIIPOCOB HAYKH
Y CTAHOBJICHUIO CTYJICHTOB KaK OYIyIIUX CHEIHUANHCTOB.
Brimoraenune mabopaTopHEIX paboOT HapaBIICHO Ha:

» 00o00meHne, CUCTeMaTH3AIMIO, YIIIyOJeHHe TEOPETHYECKUX 3HAHWH MO KOHKPETHBIM TeMaM

y4eOHOM IUCIUIUINHEL,

> (dopMHpOBaHUE YMEHUM MPUMEHATH MOJyUYCHHbIE 3HAHUS B IPAKTHYECKOHN e TETbHOCTH;

» pa3BUTHE AaHATUTHYECKUX, TPOCKTHPOBOYHBIX, KOHCTPYKTUBHBIX YMEHH;

» BBIPAOOTKY CAMOCTOSATEIHHOCTH, OTBETCTBEHHOCTH U TBOPUYECKOI MHHUITMATHBEIL.
JlaGoparopHbie 3aHATHS KakK BHJ YYeOHOW JEATCIBHOCTH JIOJKHBI TPOBOJAMTHCS B  CICIHAIBHO
000pYI0OBaHHBIX JTA00PATOPHSX, TJIE BBEITIOIHSIOTCS JadopaTopHble paboThl (3a1aHusl).
dopma opraHu3aliM Y4aluxcs AJsl IpoBeJeHUsT 1ab0opaTOpHOTO 3aHATUS — (POHTANbHAs, TPYIIIOBas U
HHANBUAYAJIbHAA — ONPCACIIACTCA MPEIIoJaBaTeiICM, UCXOAA U3 TEMBI, LICJIH, MTOPSAAKAa BBIIIOJITHCHUA pa6OTI)I.
Pe3ynprarel BBITONHEHUS Ta0OPAaTOpPHOTO 3afaHus (paboTbl) OGOPMISIFOTCS YYalllUMH B BHJE OTYETA,
dopma 1 conepkaHIe KOTOPOTO ONPEICISIOTCS COOTBETCTBYOLIEH paboTOH.

MeTtoauyeckne peKOMeHAANMH N0 MOATOTOBKE K cAa4ye 3a4eTa

3ayeT OCyLIECTBISIETCS B paMKaX 3aBEepIICHUS W3yYCHUS TUCLMIUIMHBI (MOLYJIsl) ¥ MO3BOJISET ONPEACIUTh
Ka4eCTBO YCBOCHHUS M3YYEHHOI'O MaTepUaa, a TAKXKE CTETNIEHb C(POPMUPOBAHHOCTH KOMIETEHIUH.

Ilpu siBKe Ha 3a4eT CTYAEHTHI 005S3aHbl UMETh NpU ceOe 3a4eTHYIO0 KHIKKY, KOTOPYIO OHHM NPEIbSBIIIOT
9K3aMEHATOPY B HaJaje 3a4era.

Ili1aHbl NIPAKTHYECKUX 3aHATHH

IIpakTuyeckoe 3ansaTHe Nel. Mcnmosnb3oBanme MaTeMaTH4yecKOro si3bIKa AJA 3amucH W 00padoTKu
uHGopmanuu
IInaH NpaKTHUYECKOrO 3aHSTHUA:

Uk wdE

BrickazpiBanus. [Ipenukatel. Tabmuipr HCTHHHOCTH.
OTpuiianue NpoCTHIX U COCTABHBIX BHICKA3bIBAaHUI.
Ornepanuu Haj BHICKA3bIBAHUSIMU.

3aKOHBI MAaTEMaTHICCKOM JIOTHKH.

Bricka3biBaHud ¢ KBaHTOpaMu. VX oTpullaHueE.

. OTHOITIEHUE JIOTUYECKOTO CICIOBAHUS U PABHOCHIIBHOCTH.

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

3agaHus VI CAaMOCTOATEIbHOM padoThI:
[Janb! BeIcKa3biBanus A, B. Onpeaenute HCTHHHOCTh A U B, a Takke chopMyIupyiTe U ONpeaenuTe 3HAYCHUS

MCTUHHOCTH BbickaseBanuii AV B , AAB , A—=B , B=> A, B< A.

Bapuanm 1. A — «TemmepaTypa KnIeHHs BOIbI TP HOPMaTbHOM arMocdepHoM masnennn 100°C», B —
«B mapre 30 gHE».

Bapuanm 2. A — «Cymma BHYTpPEHHHX YIJIOB B 4eTHIPEXyroibHHKe paBHa 240%, B — «Temmeparypa
IUIaBJIeHUs Jpaa coctasisaeT 0°Cy.

Bapuanm 3. A — «ucno 1001 2, IEPEBEICHHOE U3 JBOMYHON CHUCTEMBbI CUHMCICHUS B JACCATUUYHYIO, PaHO
9,0», B — «Arrycr — ocennnii mecsy.

Bapuanum 4. A - «CyMMa BHYTPEHHUX YIJIOB B TPEyrosJbHHKe paBHa 160°, B — «lo pa3MepHOCcTH 1
kumo0aiT paseH 1024 Gaitram».

Bapuanm 5. A — «MHOXeCTBO HaTypalIbHBIX 4mces MpuHITO 0003Hadath 6yksoit N », B — «Uncmo 124,
MepPEBEICHHOE U3 IECATUIHOW CHUCTEMBI B IBOMYHYIO, paBHO 1010,%.



—  Bapuanm 6. A — «TemmepaTypa KUIEHHS BOIBI IPH HOPMaTbHOM aTMocdepHoM masiernn 110°Cy, B —
«MHOXECTBO LEIBIX YHCeI MPUHATO 0003HadaTh O6ykBoi Z ».

IlpakTyeckne 3aHaTHsA Ne2. TeopeTHko-MHOKeCTBEHHbIe OCHOBBI MaTeMaTH4ecKoil 00paloTkm
HHpopManHH

[InaH NpaKTHYECKOTO 3aHSTHUS:

1. MHoxecTBa, TOJMHOXKECTBA, ONEpalMy HaJ HUMU: MEPECCUCHUE MHOXECTB, 00bETUHEHUE, BHIYMTAHHE,
JIOTIOJTHEHUE JT0 MHOXKECTBA.

2. TIpumepbl MHOXKECTB: PallMOHANBHBIC, IEHCTBUTEIbHBIC, HPPAMOHALHBIC YUCIIA.

3. CootreerctBus. OtoOpaxenus. OTHOIICHUS HA MHOYKECTBE.

4. OnpenencHue NOHATUH.

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

3apanus 11 CAaMOCTOATEILHOI PadoThI:

3aganue 1.

3anganbl MHOXecTBa A, B, C. Kakue u3 yrBepxxaeHuit OyayT BepHbIMH?
a) MmuoxectBa A u C He conepkaT OJJMHAKOBBIX HJIEMEHTOB.

b) Muoxecrsa A u C pasusi (A =C).

¢) Mmuoxectsa B u C pasus (B =C).

d) MuoxecTBo A sBIsIeTCA MoAMHOKecTBOM MHOXKecTBa B. (A C B)
e) Muoxectso C sBisiercs moamuoxkectsom muoxkecta 4. (C < A)
f) Mnuoxectso C sBisercs moamuoxkectBom Muoxectsa B. (C < B)
g) Ilycroe MHOXecTBO & sBIsieTcst moaMHOKecTBOM MHOXKecTBa 4. (& < A)
h) MmuoxecTBo 4 KOHEYHO.

i) MHoxecTBO B sIBISIeTCS] 0ECKOHEUHBIM.

i) MHoXecTBO B SBISITCS IOAMHOKECTBOM IyCTOTO MHOXKeCTBa (& .

~ Bapuanm 1. A={1,2,a,b}, B=1{2,a}, C={a,12,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 2{7, 8,9, 4, b} .

3aganmue 2.
3amanbl IPOU3BOJILHEIE MHOXKEeCTBa A, B, C.
—  Bapuanm 0.

Pacnionoskure muoxkectsa: AU B, A\B,AUBUC, A/ (B M C), B TakOM TOpSJKE, YTOOBI

KaXKI0€ U3 HUX SBIUIOCH MTOIMHOKECTBOM TPEIBITYIIETO MHOKECTBA.
—  Bapuanm 1.
Pacnonoxure muoxecrsa: AU B UC, A\B,AUB, A, B rakom MOPSIJIKE, YTOOBI KAXKI0E U3 HUX
OBIJI0 TOMHOXKECTBOM CIIEAYIOLIETO 32 HUM.
—  Bapuanm 2.

Pacrnionoxkure muokectsa: BLUC, C\ A,C\ (A U B), AU B UC, B rakom MOPSAKE, YTOOBI

KXK0€ U3 HUX BKJIHOYAJIO B CeOsI MPEIbIIyIee MHOXKECTBO.
3aganme 3.
3aganbel MHOXKeCTBaA A, B.

Haitmure: AUB, AnB, A\B,B\A, AuJd, BN, A\D, J\B.
—  Bapuanm 0. A={1, 2,4, 5,k,|}, B={2, 3,4, 5,I,m}.

—  Bapuaum 1. A:{S,t,o, 4, 5}, B={2, 3,50, p}
—  Bapuanm 2. A={5, 6, 8, v, u, r}, B={6, 7, 8, Yy, m, r}.

IIpakTuuyeckue 3ansaTus Ne3. KomOuHaTopHbIe MeTOIBI 00pPa0OTKH HH(OPMALTUM
[InaH NpaKTUYECKOrO 3aHSTHUSL:

1. KomOnHaTOpHBIE IpaBWiIa CI0KEHUS U YMHOKEHUSI.

2. TlepecTaHOBKH, pa3MeICHHsI K COUETAHUSI.

3. Ilpumeprl KOMOMHATOPHBIX 3a/1a4.

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




3agaHus 11l cCaMOCTOSATEIbLHOM paﬁoTbl:

3aganmue 1.

HaiinuTe Konm4ecTBO NepecTaHOBOK M3 OYKB YKa3aHHBIX CJIOB TPH 338JJaHHBIX YCIOBHSX.

—  Bapuanm 0. a) «pedyc», B KOTOpoM OyKBa «p» Ha IEPBOM MeCTe, a OyKBa «C» B KOHIIC CJIOBa; D)
«cBETO(OP».

—  Bapuanm 1. a) «apOy3», B KOTOpOM OyKBa «a» Ha IIEPBOM MECTE; b) «MOIJIOKOY.

—  Bapuanm 2. a) «paiocTb», B KOTOPOM OYKBa «a» Ha BTOPOM MECTE; b) «m1onoToy.

— Bapuanm 3. a) «akuus», B KOTOpoM OyKBa «a» Ha TEpBOM MecTe, a OyKBa «si» B KOHILE cJOBa; b)
«renedon».
HaiinuTe konnuecTBO epecTaHOBOK U3 OYKB YKa3aHHBIX CJIOB MPH 3aJaHHBIX YCIOBHSX.

— Bapuanm 0. a) «pedbyc», B KOTOpoM OyKBa «p» Ha TMEpPBOM MecTe, a OyKBa «c» B KOHIIE CJIOBa; b)
«CcBETO(OPY».

—  Bapuanm 1. a) «ap0y3», B KOTOpOM OYKBa «a» Ha MIEPBOM MECTE; b) «MOJIOKO».

—  Bapuanm 2. a) «pagocTh», B KOTOPOM OyKBa «a» Ha BTOPOM MECTE; b) «I0JI0TOY.

—  Bapuanm 3. a) «akuus», B KOTOpOM OyKBa «a» Ha TEpBOM MecTe, a OyKBa «sI» B KOHIE CIIOBa; b)
«renedon».

3ananue 2.

— Bapuanm 1. CxonapkuMmMu criocobaMu MOKHO BBIOpaTh: a) u3 12 mpemnopgaBarteneil kadeapsl 3 B cOCTaB
coBera (hakynpTeTa; b) u3 12 CTyIeHTOB TPYMIIBI: CTAPOCTY, 3aMECTHUTEINSI CTAPOCTHI, mpodopra u puzopra?

—  Bapuanm 2. Cxonbkumu crocobaMu MOXXHO BbIOpaTh: a) W3 20 CTYJEHTOB TPYNNBL: CTapocTy H
3aMeCTHUTEIIs CTapOoCThI; b) U3 8 npenojaBarencii kagenpsl 3 B cocTaB coBeta (akyabTeTa?

— Bapuanm 3. CxkonapkumMu criocobamMu MOXKHO BBIOpaTh: a) u3 11 mpemomaBarteneit xadeapsl 4 B cOCTaB
coera (hakynpTeTa; b) u3 14 CTyIeHTOB TPYMITBL: CTApOCTY, Mpodopra, KyasTopra u gusopra?

IIpakTuyeckue 3anaTHA Ned. OCHOBHBIE MOHSITHS TEOPHHU BepPOSITHOCTEH
IInaH NpakTUYECKOro 3aHATU:

Kiaccuueckoe onpesienneHue BEpOSITHOCTH CITy9aliHOTO COOBITHSL.
[TpumeHeHne KOMOWHATOPUKY MPH BEIYUCICHHN BEPOSITHOCTEH.

Teopema ci10xeHHs BEPOSITHOCTEH HECOBMECTHBIX COOBITUM, €€ CIICICTBHSL.
Teopema yMHOXESHHS BEPOATHOCTEH HE3aBUCHMBIX COOBITHH, €€ CIE/ICTBUSI.
3aBucuMEBIe COOBITH. Y CIIOBHAsI BEPOSITHOCTD. TeopemMa yMHOKEHHUST BEPOATHOCTEH 3aBUCUMBIX COOBITH.
Teopema ci10xKeHHs BEPOSITHOCTESH COBMECTHBIX COOBITHIA U €€ CIICICTBUS.
®opmyna noiaHou BeposTHOCTU. BepositHocTu runote3. @opmyinl balieca.
. IloBTOpHSBIE HE3aBUCHMBIE HenbITaHusA. Popmynsl bepaymnu u [lyaccona.
HHTepaTypa [2, c. 8-50], [3, c. 162-187]

Nk~ wWNE

3agaHus I cCaMOCTOATeIbHOI padoThI:

3ananme 1.

—  Bapuanm (. UrpanbHbiii KyOuk OpocaroT j1Ba pa3a. HalTH BEpOSITHOCTh TOTO, YTO HA BEPXHEH IpaHU JBa
pa3a BBINAJIET:

a) HEYETHOE YHUCIIO OYKOB, MEHbIIEE 4;

b) deTHOE YHCII0 OYKOB, HE OoJbIIee 1.

—  Bapuanm 1. VUrpanbuelii KyOuk OpocaroT Tpu pasa. HailTu BepoSATHOCTH TOTO, UTO Ha BEPXHEW TpaHu TPH
pa3a BBINAJIET:

a) 4eTHOE YHCII0 OYKOB, HE MEHbIIIEE 6;

b) uncio oukoB, MeHbIIIEE 1.

—  Bapuanm 2. Urpanbublii KyOuk OpocatoT nBa pasa. HailTu BeposTHOCTH TOro, 4TO Ha BEpXHEH IpaHH JBa
pa3a BBINIAJICT:

a) HEYETHOE YUCIIO OYKOB, OOJIbllee 2;

b) yeTHOE YMCIIO OYKOB, HE MEHBIIIEE 2.

3ananue 2.

— Bapuanm (. CTpenok BBINOJHSET TPU BBICTpENA [0 MHIICHH, BEPOSTHOCTh IOMAJAHHUS B MHUIICHb, B
KaXJI0M U3 KOTopbIX, paBHa P =0.6.

Haiitu BEeposSTHOCTB TOTO, YTO:

a) Mumens Oyzaer nopaxena 1 pas.

b) Ywmcrno momaganwmii B MuIieHs OyaeT He MeHee 2.



a)
b)

Bapuaum 1. B xone mpoBepkH KadecTBa 3epHa, MPUTOTOBICHHOTO IS MTOCEBA, YCTAHOBJIEHO, YTO BCXOXHU
80% 3epen. OnpeaeuTh BEPOSTHOCTH TOI'O, YTO CPEIH 2 MPOU3BOJILHO B3STHIX:

O06a 3epHa IPOpPaCTyT.

IIpopacter TonbKO 1 U3 2 3epeH.

Bapuaum 2. CTpenok BBIOMHSET TPU BBICTPENA MO MHUIIEHH, BEPOSTHOCTH IMOMAJAaHUS B MHUIICHb, B
KaXJI0M U3 KOTopsIX, pasa P =0.7.

Haiitu BeposiTHOCTH TOTO, YTO:

a) Mumiens OyaeT mopaxeHa 2 pasa.

b) Ywucrno monananwuii B MutiieHs Oyser He 6onee 1. 3amanue 5.

—  Bapuanm 0. [na moceBa OepyT ceMeHa W3 3 MAKETOB, BEPOSTHOCTH MpOpAcTaHHA AJsl KaXIOro BHIA
cootBeTcTBeHHO 0.5; 0.8; 0.6. CocTaBUTh 3aKOH pacHpeleNieHUs CIydyallHOW BEIMYMHBI X — YHCIA
HPOPOCIINX CEMSH.

— Bapuanm 1. Tpu cTpenka CTpessitoT o MumieHu (mo 1 pa3y), BEepOATHOCTH MONaJaHHs B MULICHb KayKAbIM
cootBeTcTBeHHO paBHBI 0.4; 0.7; 0.5. CocTaBUTh 3aKOH pacHpeesieHus CllydalfHOW BEIMUYMHBI X — YUCIa
MOTaIaHUI B MUILIECHb.

—  Bapuanm 2. ]Ina moceBa OepyT ceMeHa W3 3 IAaKETOB, BEPOATHOCTH MPOPACTAHUS ISl KAKIOTO BHIA
cootBerctBeHHO 0.5; 0.4; 0.8. CocTaBuUTh 3aKOH pacmpeeNieHus] CIydalfHOW BEIWMYMHBI X — YHCIa
HPOPOCIINX CEMSH.

3ananme 3.

Bapuanm 0. B nepBoM smuke 6 KpacHbIX U 14 CMHMX IIapoB, BO BTOPOM — 3 KpacHbIX U 7 cuHux. U3
MPOMU3BOJIBHOTO SALIMKA JOCTAIOT OAMH Iap. BepoaTHOCTH TOro, 4TO OH KpacHbIi OyaeT paBHa?

Bapuanm 1. B nepBoM siiuke 8 3eNeHbIX, 7 CHHUX M 5 OENbIX MapoB, BO BTOPOM — 7 3eJIeHbIX, 11 cHHHX H
2 Oenbix. M3 mpoW3BONBHOTO SIIMKA JOCTAIOT OJWH IIap. BepoATHOCTH TOro, 4to OH OyneT 3eleHbI’
paBHa?

Bapuanm 2. B nepBoM sinuke 3 3€l€HBIX U 7 CHHUX IIAPOB, BO BTOPOM — 6 3eneHblX U 14 cunux. U3
MPOM3BOJIBHOTO SALIMKA AOCTAIOT OAMH Iap. BeposaTHOCTH TOro, 4TO OH CHHUI OyaeT paBHa?

IIpakTuyeckue 3anaTua Ne5. MaTemaTu4eckue MeToAbl 00padOTKH cTATUCTHYECKOH MHpOpManuu
I1naH NpaKTUYECKOTO 3aHATHSL:

1. Bapuanuonsslii psag. CTaTUCTHYECKOE pactpeieleHre BEIOOPKH.
2. OCHOBHBIEC XapaKTEPUCTUKH BAPHALMOHHOTO Psia.

3. Brrbopounas pyHKIHS pactpeneneHusl.

4. TloauroHBl ¥ TUCTOTPAMMBI.

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

3agaHus I cCaMOCTOATeIbHOI padoThI:

3aganmue 1.

W3 nanHbIX BEIOOPOK Haiaure: Mmoay M, mennany me, pazmax R u cpenHioo BHIOOpOUHYO X3 .

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

4,2,5,2.
3,6,3,4.
2,4,-2,5.

3aganme 2.

Jlana BbiGopka. Ompemenure o6beM N u momy M BeiGopkm, cocTaBbTe 3aKOHBI CTATHCTHYECKOTO
pacrpeaesicH!s 4aCTOT ¥ OTHOCHTEIbHBIX YacTOT.

Bapuanm 0. 2,3,2,4,2,2,4,3,5,3,5,83,2,2,5,4, 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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3ananume 3.
3uast o0beM BbIOOpKH [1 W 3akOH pacrpeseneHus 4acTOT BBHIOOPKH, ompenenute 3HaueHue [N, HaianTe

CpCOHIOO BBI6OpOLIHy10 Xé, COCTAaBbTC 3aKOH PACIIPECACICHHUA OTHOCHUTCIBbHBIX YaCTOT. HOCTpOﬁTe IIOJIMT'OH
qacCToT BBI60pKI/I.

Bapuanm 0. N =30



—  Bapuanm 1. N =40

X; 0 1 2 3
11 m 14 5

—  Bapuanm 2. N =25

X 1 2 3 4

3aganme 4.
ITo npuBeaeHHO# rUCTOrpaMME YacTOT BBIOOPKHU U 3Hast e 00beM [, onpenennTe 3HaYCHHE BETUUHHBI h.

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