Ipuno:xenue 1 k PIIJ] OcHoBBbI MaTEMaTH4YeCKOM
00padoTkn uHpoOpMAITUT

42.03.02 ‘KypHaaucTuka

Hanpasaennocts (mpodpuias) Meaua-pusieimH3
®opma o0yuyeHus — OUHAasI

I'ox Hadopa — 2022

METOJUYECKHUE YKA3AHUS
JUISI OBYUYAIOIUXCSI IO OCBOEHUIO JUCLUTLIUHBI (MOLY.JIST)

1. | Kadenpa MaremaTuku, QU3UKH U HHOOPMAIIMOHHBIX TEXHOJIOTHH
2. | HampaBnenue moaroToBKu 42.03.02 XKypHanuctuka

3. | Hampasnennocts (poduii) Menua-pusieiiinn3

4. | JuctummuHa (MOJTyITh) OCHOBBI MaTeMaTHYeCKOH 00pabOTKN HHPOPMAITUN

5. | ®opma oOyueHus Ounas

6. | l'ox HaGopa 2022

MeToauyeckne PpeKOMEHIAUMH 10 OPraHu3anuu padoThl CTYAEHTOB BO BpeMsl MpPOBeIeHHSA

JICKIHUOHHBIX U MIPAKTHIECCKHUX 3aHATHH

11

MeTtoauueckne peKOMEHJANMH 1O OPraHU3anuu padoThl CTYAEHTOB BO BpeMsl TMpPOBeIeHHSA

JEKIHOHHBIX 3aHATHH

1.2

IIpu moATrOTOBKE U IIPOBEIECHUN 3aHATUH 110 TUCLHUILIMHE MIPENOJABATENb TOJDKEH PYyKOBOACTBOBATHCS KaK
o0muMu  y4eOHO-METOIMYECKUMH  yCTaHOBKaMH  (Hay4yHOCTb,  CHCTEMHOCTb,  JOCTYIHOCTb,
MOCIIEAOBATENBHOCTD, NPEEMCTBEHHOCTh, HAJIN4YWEe €AWHOH BHYTPEHHEW JIOTMKH Kypca, €ro CBs3b C
JpYTUMH IPEAMETaMHM), TaK ¥ CHeun(pUIECKUMH 0COOEHHOCTSMU IUCLMIUIMHEL.

['maBHBIM 3BE€HOM AMJAKTHYCCKOTO IUKJIa O0YyUYCHHUSI B OCBOCHUH AUCIUIIMHBL SIBIISIETCS JICKIIHSL.

B xozxe nexumii mpenojaBartellb U3NaraeT U pa3biACHSIET OCHOBHBIC, HANOOIIEE CIIOXHBIC MMOHATHUS TEMBI, a
TaKXKe CBS3aHHBIE C HEW TEOpEeTUYECKHe U TPAKTHUECKHE MpPOOJeMbl, JaeT PEeKOMEHAAIUH JUIs
MPaKTUYECKOTO 3aHATHS M YKa3aHHS JIJISl BEITIOTHEHHS CAMOCTOSITEIbHOM PadOTHI.

B Xozme NEKIMOHHBIX 3aHATHI CTYAEHTY HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHE Y4E€OHOro Marepuala.
OOpamath BHUMAaHHE Ha KaTeropud, (OPMYJIMPOBKH, PACKpPBIBAIOLINE COACP)KAHUE H3ydaeMOM
JUCLUIIIMHBI, HAYYHbIE BBIBOJbI U IPAKTUYECKUE PEKOMEHAALMM, ITOJIOKHUTEIBHBIN OIBIT B OPAaTOPCKOM
UCKYCCTBE.

KenatensHO OCcTaBUTH B pabOYMX KOHCIEKTaX IOJIS, HA KOTOPBIX AENaTh IOMETKH, HMOAYEPKHUBAIOLIHNE
0co0yI0 BaXHOCTb TE€X MJIM HHBIX TEOPETHUECKUX IIOJNIOKEHHH. PexoMeHIyeTcsi akTMBHO 3a1aBaTh
MIPENOAABATENI0 YTOUYHAIOMME BONPOCHl C LENBI0 YSICHEHHA TEOPETHYECKHX IOJIOKEHUH, pa3peleHUs
CIIOPHBIX CUTyalui.

MeToanuyeckue peKOMEHAALUM N0 MOATOTOBKE K CEMUHAPCKUM (IPAKTHYECKUM) 3aHATUIM

Ha mpakTuueckoM 3aHATHH CTYACHTHI DPELIaloT 3aJadd IOJ PYKOBOJCTBOM mpenoaBaTens. CeMuHap
MIPOBOJUTCS TIO Y3JIOBBIM M HanOoJiee CI0KHBIM BOIIPOcaM (TeMam, pasfesiaM) y9eOHOH poTrpamMMbl
HpaKTI/I‘IeCKI/Ie 3aHATHA MMOCBANICHBI U3YYCHUIO Hanbosee BAKHBIX TEM yqe6H0171 JWUCITUITIIINHBI. Onu CJIy’)Kat
IJId 3aKpeIICHUA M3YYCHHOI'O MaTcpualia, pasBUTHA YMCHI/Iﬁ W HAaBBIKOB IIOATIOTOBKH JOKJIaaOB,
cooOuieHuil, mpruoOpeTEHHs OMbITA YCTHBIX MYOIMYHBIX BBICTYIUICHUH, BEICHUS JUCKYCCHH, apT'yMEHTalU!
1 3allIUTHI BBIIBUTAEMBbIX HOHOH(@HHﬁ, a TaKKE JIs1 KOHTPOJIA MpenoaaBaTeIieM CTCIICHU IMOATOTOBJICHHOCTHU
CTYACHTOB I10 1/13yqaeM0171 JUCTTUIIIINHE.
B Xxome moAroToBKM K CEMUHAPCKUM (TIPAKTUYECKHM) 3aHSATHAM CJEIyeT H3yYUThb OCHOBHYIO U
JOTIOJTHUTENBHYIO JIUTEPATypy, yUecTh pEKOMEHIALMH MIperoiaBaTeist u TpeboBaHus paboueil mporpaMMsl.
MOXHO TOATOTOBUTH CBOM KOHCIIEKT OTBETOB IO PacCMaTPUBAEMOW TEMAaTHKE, MOATOTOBUThH TE3UCHI IS
BBICTYIUIEHUI 10 BCEM Y4eOHBIM BONPOCaM, BHIHOCUMBIM Ha 3aHsaTHe. CieqyeT MpoayMmaTh HNPUMEPHI C
HENbI0 00eCTIeYeHUs] TECHOW CBSI3W U3y4aeMOW TEOPHH C PeabHOM MPakTHKOH. MOXKHO JIOTTOTHHUTE CITHCOK
PEKOMEHJIOBAaHHON JIMUTEpaTypbl COBPEMEHHBIMM HCTOYHHMKAaMM, HE IIPEJCTaBICHHBIMH B CIIHCKE
PEKOMEHIOBAHHOM JTUTEPATYPHI.
WurepaktuBHas Gopma 00ydeHns
peanusyeTcs B BUE NPOOJIEMHBIX JIEKLUH, KOJUIEKTUBHBIX PELICHUSIX TBOPUECKUX 3a/1ad.




1.3 MeTtoanyeckue peKOMeHAANNN K CAMOCTONITEILHON padoTe

CamocrosiTennbHas ~ pabora —  IUiaHupyemas  ydeOHas,  y4eOHO-MCCIeIOBaTeIbCKas, HAyIHO-

HCCIIeIoBaTeNIbCKass padoTa CTYICHTOB, BBINOJIHSEMas BO BHEAyJUTOPHOE BpeMs IO 3aJaHUI0 U TPH

METOANYECKOM PYKOBOJCTBE IperojaBaTelisi, HO 0e3 ero HemoCcpPeICTBEHHOI0 Y4acTHs (IpH YacTUYHOM

HETIOCPEACTBEHHOM yYaCTHH MPEToAaBaTeNsl, OCTABIISIOIEM BEAYILYIO POJIb 33 paOOTOH CTYICHTOB).

CamocTositenbHas padora ctynaenToB (nainee — CPC) B BY3e siBiisieTcst BaXKHBIM BHIOM Y4eOHOW W HAYIHON

nesrenbHOcTH cTyaeHTa. CPC urpaer 3HAYMTENbHYIO pOJb B PEHTUHIOBOM TEXHOJOTMH OOyuYeHHS.

Oo6yuenne B BY3e BrirouaeT B ceds ABe, MPAaKTUUECKH OJAWHAKOBEIC 10 00BeMY M B3aUMOBIHUSIHUIO YaCTH —

nporiecca oOyueHus u mnporecca camooOyueHus. Ilostomy CPC pmomkna crath S(G(EKTHBHON U

TeJIeHaIIPaBIIeHHON PabOoTOH CTyIeHTA.

K coBpeMeHHOMY CHEIMAIUCTy OOILIECTBO MPEABABIACT AOCTATOYHO MIMPOKHH IepedeHb TpeOOBaHUIA,

Cpear KOTOPBIX HEMaJIOBAYKHOE 3HAYCHHNE UMEET HaJIMUUe Y BBIITYCKHUKOB OIPEICICHHBIX CIIOCOOHOCTEN 1

YMEHHS CAMOCTOSTENIFHO TOOBIBAaTh 3HAHUSI U3 PA3IMYHBIX HCTOYHHUKOB, CUCTEMAaTU3UPOBATh MOIYYECHHYIO

MHQOPMaIMIO, JaBaTh OLIEHKY KOHKPETHOM curyaru. POpMUpOBaHHME TAKOI'O YMEHHS IPOHMCXOAWUT B

TEYEHHE BCEro IepuoAa OOyueHHs 4Yepe3 Y4acTHE CTYIEHTOB B NPAKTHUCCKUX 3aHATHSIX, BBIIOJHEHHE

KOHTPOJIBHBIX 3aJaHUi M TECTOB, HAIMCAHWE KYPCOBBIX M BBIMYCKHBIX KBalH(UKaIUOHHBIX padoT. Ilpu

stoM CPC urpaeT pemaromnryio poJib B X0/l BCero y4eOHOTo mporecca.

B mporuecce camocTosATENBHOM pabOTHI CTYyIEHT NMPHOOPETaeT HABBIKM CAMOOPraHW3ALMH, CAMOKOHTPOJI,

CaMOYIIpaBJIeHUS, caMOpe(IEKCHH U CTAHOBHUTCS AKTHBHBIM CAaMOCTOSITENBHBIM CyOBEKTOM Y4eOHOMH

JIeSITeIbHOCTH.

DOopMBI CaMOCTOSTENHLHOM PabOTHI CTYACHTOB pa3Ho00pa3Hbl. OHH BKIIOYAIOT B CE0:

v’ u3ydenue y4eOHOM, HAYYHOW U METOIMYECKON JIMTEPATYPbl, MATEPHAIIOB TIEPUOJMIECKUX M3IaHUN C
MIPUBIICYCHUEM DJIEKTPOHHBIX CPENCTB O(HUIMATBHON, CTATHCTUYECKOH, MEePHOAMYECKOM W HAYIHOU
nH(pOpMaIny;

v/ [OArOTOBKY JIOKJIAJI0B ¥ pepepaToB, HANMCAHNE KYPCOBBIX U BBITYCKHBIX KBATH(HUKAIMOHHBIX PaboT;

v’ ydactue B paboTe CTyICHYCCKIX KOH(EPEHIINIi, KOMIUICKCHBIX HAYYHBIX UCCIIEIO0BAHHUSIX.

CamocrosTenpHast pabora MpuoOIIaeT CTYJEHTOB K HAy4dHOMY TBOPYECTBY, IIOMCKY U PEIICHHIO

AKTYyaJlbHBIX COBPEMEHHBIX MIPOOIIEM.

OcHOBHOH (OPMOI CaMOCTOSITETIbHON pPaldOThI CTYACHTa SIBJISIETCS M3YYEHHE KOHCIEKTa JEeKIHH, HX

JIOTIONTHEHNE, PEKOMEHJOBAaHHOW JUTEepaTyphl, aKTHMBHOE y4YacTHE€ Ha TNPAKTUYECKUX M CEMHHAPCKUX

3aHATHAX.

YreHue yyeOHMKA

Nzydas matepuan no yueOHUKY, ClIeyeT NepeXoquTh K CIEAYIOLUIEMY BOIPOCY TOJIBKO MOCIE MPaBIIbHOTO
MOHUMaHUsT TIPEABIIYIIero, NPOU3BOAs Ha Oymare Bce BBIYHMCIICHHUS (B TOM YHCIE W Te€, KOTOPBIE pajau
KPaTKOCTH OITyILIIeHbI B y4eOHHUKE) U BBIIOIHSS UMEIOIINECS B yUeOHUKE YEPTEKH.

Ocoboe BHUMaHHE cieLyeT oOpallaTh Ha ONpelesIeHHe OCHOBHBIX MOHATHH. CTyIEHT NOJKEH MOAPOOHO
pa3bupare MpUMeEpHl, KOTOPHIE MOSICHAIOT TaKHE ONPENEICHUs, U YMETh CTPOUTh aHAJOTMYHbIE MPUMEPHI
CaMOCTOSITEIIBHO.

Heo0xomumMo mNOMHHUTB, 4YTO Kak[as TeopeMa COCTOUT M3 NPEANONOXKEHWH M yTBepxkIeHHs. Bce
NPEAIOJIOKEHHS TOJDKHBI 0053aTeIbHO MCIIOIBb30BaThCS B JI0Ka3areiabcTBe. HyXHO NOOMBATHCS TOYHOTO
MIPEJICTABJIIEHUS O TOM, B KAKOM MECTE€ J0Ka3aTeIbCTBA HCIOJIB30BAHO KAXKIO0E MPEIOI0KEHHE TEOPEMBI.
IToe3HO COCTABIATH CXEMBI JOKA3aTEIbCTB CIOXKHBIX TeopeM. [IpaBHiI-HOMY TOHUMaHUIO MHOTHX TEOPEM
noMoraet paz0op NMPUMEPOB MaTEMAaTHYECKUX OOBEKTOB, OONAAIONINX M HE OOJaJalolIMX CBOWCTBAMH,
YKa3aHHBIMH B IIPEJNOJIOKEHUAX U YTBEPKICHHUIX TEOPEM.

IIpn n3ydennn mMarepuana mo y4eOHHKY IOJIE3HO BECTH KOHCIIEKT, B KOTOPBIH PEKOMEHIyeTCsS BIHUCHIBATH
omnpeneneHus, GopMynHpoBKH TeopeM, QOpMYIbl, ypaBHEHHS W T. J. Ha monsix KOHCIEKTa cieayeT
OTMEYaTh BOMPOCHI, BBIIEJICHHBIE CTYJAEHTOM JUIS TMONy4YeHHS MUCBMEHHONW MM YCTHON KOHCYJBTAIlHH
MIPETIOAABATENSL.

[MucemenHoe odopmileHHe pabOTBHl CTYJEHTAa HMMEET HWCKIIOYUTENbHO Ba)KHOE 3HAUYEHHE. 3amucHu B
KOHCIIEKTE JOJDKHBI OBITH CHENaHBl YHCTO, AKKypaTHO M PAaCIIOJIOKEHBI B OINPENEIICHHOM TMOpPSIKE.
Xopomiee BHelHee ohopMIleHHE KOHCIIEKTa 10 W3yYSeHHOMY MaTepuany He TOJBKO MPUYYHT CTYACHTa K
HEoO0XoIuMOMY B paboTe HOpSIKY, HO M MO3BOJHUT €My H30eXaTh MHOTOYMCIICHHBIX OMIMOOK, KOTOpBIE
MPOUCXOIAT U3-3a HEOPEKHBIX, OECTIOPSIIOYHBIX 3aIHCEH.

BrIBOJIBI, MTONTyYEeHHBIE B BHJIE POPMYII, PEKOMEHIYETCS B KOHCIIEKTE ITOTYEPKUBATh WK OOBOJMTH PAMKOM,
YTOObI IPU NEPEUUTHIBAHUM KOHCIIEKTAa OHHU BBIIEISUINCH U JIy4dIle 3aOMUHAINCh. OIBIT OKA3bIBAET, YTO
MHOTMM CTYyJEHTaM IIOMOraeT B paboTe COCTaBJIEHUE JIUCTA, COAEPIKAILEro BakHEine U Haubosee 4acTo
ynoTpebisiemMbie popMyInbl Kypca. Takod JHCT HE TOJNBKO MMOMOTAeT 3allOMHUTH (OPMYINbI, HO U MOXET
CITy’KMTb ITOCTOSTHHBIM CIIPaBOYHUKOM JUISI CTYIEHTA.

Pemenue 3agau

Baxupim KpUTCPUEM YCBOCHHA TCOPUU ABJISICTCA YMCHHUC PCLIATH 3aJa4X Ha HpOI;II[eHHLIf/'I Martcpual.



IIpn pemennu 3amad HY>)KHO 000CHOBATh KXKABINA dTal PEUICHHUS MCXOAS M3 TEOPETHUECKUX TOJIOKEHHUIM
Kypca. Ecnu cTy/ieHT BUANT HECKOJIBKO IyTeH pemIeHusi, TO OH JOJDKEH CPaBHHUTH WX M BHIOpATh M3 HUX
camblii myqmuii. [Tose3Ho /10 Hayaaa BEIYMCIEHUH COCTaBUTh KPATKUM TIaH pellieHHus.

Pemenus 3amay u mpuMepoB ClIeayeT U3IaraTh MOAPOOHO, BRIYUCIICHHUS paclojiaraTh B CTPOTOM MOPSIIKE,
OTHENsA BCIIOMOTaTEIbHBIC BBIYHCICHHUS OT OCHOBHBIX. YUepTeKHM MOXKHO BBIMOJIHATH OT PYKH, HO
aKKypaTHO ¥ B COOTBETCTBHM C JaHHBIMH ycIoBHAMH. Ecimu deprexk TpeOyeT 0co00 THIATETHHOTO
BBITIOJTHEHUS (Hampumep, Npu TpaduvecKoil MpOoBEpKe peIIeHus], TOIYYSHHOTO ITyTeM BBIYHCICHHH), TO
CJIeTyeT MOJIb30BaThCS TMHEUKOW, TPAHCIIOPTUPOM, JIEKAJIOM M YKa3bIBaTh MACIITA0.

Pemenue kaxmoil 3aaun TOJKHO JIOBOJIUTHCS JIO OTBETA, TPeOYEeMOTO YCIOBHEM, M IO BO3MOXHOCTH B
o0IeM BHIIE C BBIBOJAOM (OpPMYJbl. 3aTeM B MOIYYCHHYIO (POPMYJY TOJICTABJISIOT YUCIOBBIC 3HAYCHUSI
(ecin oHHM maHbBI). B TPOMEXYTOYHBIX BBIYHCICHUSX HE CIEAyeT BBOIUTH NPUONMKCHHBIE 3HAYCHUS
KOpHEH, uncia s u T. 0.

[MomyueHHBIH OTBET CIEAYET NMPOBEPATH CIIOCOOAMM, BBITCKAIONIMMH M3 CYIISCTBa NaHHOW 3amauu. Eciwm,
HampuMep, pellajach 3ajaya C KOHKPETHBIM (DU3MYSCKUM WM TEOMETPUYCCKHM COJIEPKAHUEM, TO
MOJIE3HO, TIPEXKAE BCEro, MPOBEPUTHh Pa3MEPHOCTh MOTYUEHHOTO OTBeTa. [lone3Ho Takke, eci BO3MOXKHO,
pemnTh 337a9y HECKOJIBKIMH CIIOCO0aMHU M CPAaBHUTH ITOJTydYE€HHBIE PE3YIbTATHI.

Pemenue 3amau ompepeNeHHOTO THIIA HYXHO MPOJOJDKATh N0 MPHOOPETCHMsI TBEPABIX HABBIKOB B HUX
pEIIECHUH.

Camonposepka

1.4
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[Mocne w3ydyeHHsT OMNpeNENCHHOM TEMBl 1O YYeOHMKY M PEHICHHS JOCTaTOYHOTO KOJIMYECTBA
COOTBETCTBYIOLIUX 3a7lady CTYACHTY PEKOMEHIYeTCS BOCIPOM3BECTH IO MaMSTH OINpeAeTeHUs], BbIBOJBI
bopmyn, GOpMYNIHPOBKM W JOKa3aTelbCTBA TeOpeM. Bompockl miisi caMOIpOBEpKH, NpPUBEICHHBIC B
HACTOSILIEM II0COOMH, AaHBl C LEJNBI0 [OMOYb CTYAEHTY B IOBTOPEHMH, 3aKPEIUVICHHMH U IPOBEPKE
MPOYHOCTH YCBOCHHUSI HM3Y4YEHHOIo MaTepHuaia. B ciydae HEOOXOIUMOCTH HafO €lie pa3 BHUMATEIbHO
pazoOpaTbcs B MaTepualie y4eOHHKa, PEIIUTh PsII 3a/1ad.

WHorna HEmOCTaTOYHOCTh YCBOGHMS TOTO WM HMHOTO BOIPOCA BBIACHIETCS TOJBKO NPH HM3YYCHUH
JanpHelnero Mmarepuana. B sTom cinydae Hazmo BepHYThCS Ha3a[ U HOBTOPHUTH INIOXO YCBOCHHBIN pa3aed.

IIpoBenenue 3aHATHII B HHTEpPaKTUBHOM opme

WurepakTBHOE 00Y4EHHE MPEACTABISIET COOO0M COCO0 MO3HAHMS, OCYIIECTBISIEMbIH B (hOpMax COBMECTHON
JeATENbHOCTH O0Y4aromuXcs, T.€. BCE YYaCTHHKHM 0Opa30BaTELHOrO IpolLecca B3aMMOAEHCTBYIOT APYT C
JpYroM, COBMECTHO pEIIAIOT IOCTAaBJIECHHbIE MPOOJIEMbI, MOJCIUPYIOT CUTYyalluH, OOMEHHMBAIOTCS
uH(pOpMaLUeH, OIIEHUBAIOT JIEHCTBUE KOJUIEI M CBOE COOCTBEHHOE IOBEJICHHUE, MOTPYXKAIOTCA B PEabHYIO
aTMocdepy 1eI0BOr0 COTPYAHMYECTBA MO Pa3pEICHNIO TPOOIIEM.

WnrepaktBHast ¢opMa oOydeHHUs] peau3yeTcss B BUAE NPOOIEMHBIX JIEKIUH, KOJJIEKTUBHBIX PELICHUSIX
TBOPYECKUX 3a/1a4.

IIpodaemuas jexkuus. Ha 3Toli ek HOBOE 3HaHWE BBOJAUTCS yepe3 MPOOJIEeMHOCTh BOIIPOCA, 33/1a41 WIIH
curyaiuu. lIpy 3TOM mpolecc MO3HaHUSI CTYJEHTOB B COTPYIHHMYECTBE M AMANOre C IpenoiaBaTesieM
NpHOIIKAeTCS K HCCIIEIOBATeNIbCKON  JesitenbHOCTH.  CozepxaHue MpoOJIeMbl PacKphIBACTCS  IyTeM
OpraHM3alMy ITOHUCKA €

KoJsiekTuBHBIE pelieHusi TBOpPYecKkuX 3a1a4. [log TBOpuecKUMY 331aHUSMH IOHUMAIOTCS TaKUe y4eOHbIE
3a7aHusl, KOTOpbIe TPeOYIOT OT 00y4aromMxcs He MPOCTOr0 BOCHPOM3BOACTBA MH(OPMALMHY, a TBOPUYECTBA,
MOCKOJIBKY 3aJIaHHsI COJIepaT OONBIINIA WM MEHBIINHA SIIEMEHT HEM3BECTHOCTH W MMEIOT, KakK IMpPaBMIIO,
HECKOJIBKO TT0JIX0JI0B.

MeToanuyeckue peKoOMeHIAIUM N0 PelIeHUI0 3a1a4

Ilepen pemenuem 3agadd JAOHKHO OBITH TOJHOCTHIO MPUBENCHO ee ycioBue. CaMo pereHue ciemayer
COMPOBOX/IaTh HEOOXOJUMBIMH pacueTaMd U MOSCHEHMSIMH C YyKa3aHHEM MPHMEHSEMBIX (OpMyII,
aHAJIM30M U BEIBOJIAMHM.

Pabora momxHa OBITH OOpMIIEHa aKKypaTHO, HalMcaHa pa30opuYMBO O3 MOMapOK, 3aYePKUBAHHNA H
COKpaIICHUH CIIOB.

MeTonnuyeckue peKOMeHIAUMHU MO BBINOJHEHHI0 JOMALIHEH KOHTPOJbHON padoThl WM JOMAIIHUX

WHIUBUAYATbHBIX 32 JaHHI

JlomanmHssT KOHTpOJIbHAsE paboTa BBITONHICTCS B OTHEIBHOM TeTpaake WiH Ha jJucTax dopmara A4 u
MTOAIINBAETCS B MANKy (CKOPOCITUBATEH).



1.7 MeTtoauueckue PECKOMCEH/IAIIMH 110 PCIICHUIO TECTA
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TecroBas cucreMa MpeAyCMaTpPUBAET BONPOCHI/3aJIaHMs, HA KOTOPbIe OOYYarOIMICs JIOJKECH JaTh OJHH
WJIM HECKOJIbKO BapHWaHTOB MPAaBHIHLHOTO OTBETA M3 MPEIJIOKEHHOTO CIUCKa OTBETOB. llpu moncke oTBera
HEO0XOJMMO TPOSBISATh BHUMATEILHOCTb.

IIpu oTCyTCTBHM KaKOTOo—IHOO OJHOTO OTBETA HAa BOMPOC, IIPEIyCMaTPHUBAIOIINI MHOKECTBEHHBIA BBIOOD,
BECh OTBET CUUTAETCS HEMPAaBUIHHBIM.

OTBeTHI IPaBUIBHBIE BRIJEIAIOTCSA B TECTE MOTIEPKUBAHNEM HITH JIFOOBIM JPYTUM JOIYCTUMBIM CHMBOIIOM.

MeTtoanyeckne yKa3aHHs K BHITOJHEHHUIO Ja00paTOPHOH paGoThl
JlaGopaTopHble COYETAIOT AIEMEHTHI TEOPETHUECKOTO MCCIeJOBaHUs U MPAaKTHUECKON paboThl. BoimonHsis
nabopatopHble pabOThl, CTYJEHTHI JIy4yllle YCBaWBalOT TPOrPaMMHBIA MaTepuall, TaKk KaK MHOTHE
ONpeNleJICHNsI, Ka3aBLIMECS  OTBJICUCHHBIMH, CTAHOBATCS BIOJHE KOHKPETHBIMH, HPOHCXOAUT
COIIPUKOCHOBEHHE TEOPUH C MPAKTHKOM, YTO B IIETIOM COACUCTBYET MOHUMAHHIO CIOXKHBIX BOIIPOCOB HAYKH
Y CTAHOBJICHUIO CTYJICHTOB KaK OYIyIIUX CHEIHUANHCTOB.
Brimoraenune mabopaTopHEIX paboOT HapaBIICHO Ha:

» 0000IeHne, CHCTEMAaTU3alMI0, YIIyOJIeHHEe TEOPEeTHYECKUX 3HAHMH 10 KOHKPETHBIM TEMaM

y4eOHOM AMCIUIIINHEI,

> (hopmupoBaHHe YMEHUH TPUMEHSTH MTOJIyUYCHHBIC 3HAHUS B PAKTUUYCCKOHN NEATEIbHOCTH;

> pa3BUTHE aHATUTHYECKHUX, IPOCKTUPOBOYHBIX, KOHCTPYKTUBHBIX YMEHHIA;

> BBIpabOTKY CaMOCTOATEIILHOCTH, OTBETCTBEHHOCTH U TBOPYECKON MHULIMATHUBEI.
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,
dbopma u conepKaHue KOTOPOTrO ONPEAEISIFOTCS COOTBETCTBYIOLIECH paboTOM.

MeTtoauyeckne peKOMeHAANMH N0 MOATOTOBKE K cAa4ye 3a4eTa

3ayeT OCyLIECTBISIETCS B paMKaX 3aBEepIICHUS W3yYCHUS TUCLMIUIMHBI (MOLYJIsl) ¥ MO3BOJISET ONPEACIUTh
Ka4eCTBO YCBOCHHS M3YYEHHOI'0 MaTepHalla, a TAKXKE CTETNIEHb C(POPMUPOBAHHOCTH KOMIETEHLIUH.

Ilpu siBKe Ha 3a4eT CTYAEHTHI 005S3aHbl UMETh NpU ceOe 3a4eTHYI0 KHWXKKY, KOTOPYIO OHHM NPEIbSBIISIOT
9K3aMEHATOpY B Hayaje 3a4era.

I1. IInanbl NpakTHYeCKUX 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.

Bricka3biBanus ¢ kBaHTopamu. MIX oTpuiiaHue.
OTHOIICHHUE JTIOTUIECKOTO CJICTOBAHUS U PABHOCUIILHOCTH.

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

3ananus I CaMOCTOATEIbHOI padoThI:
Janb! BeIcKasbiBanus A, B. Onpeaenute HCTHHHOCTh A U B, a Takke chopMyIupyHTe U ONpeieNiuTe 3HAYCHUS

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

Bapuanm 1. A — «TemmepaTypa KnIeHuHs 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
9107, B - «ABTYCT — OCCHHUIH MECSI».

Bapuanum 4. A - «CyMMa BHYTPEHHUX YIJIOB B TPEyroJbHHKE paBHa 160°, B — «lo pasMepHoCcTH 1
Kkmto0anT pasern 1024 Gafitam».

Bapuanm 5. A — «MHOXeCTBO HATYpanbHBIX Yrcel IPUHITO 0603Ha4aTs 6ykoii N », B — «Uucmo 124,
MePEBECHHOE U3 IECATUIHOW CHCTEMBI B IBOMYHYIO, paBHO 1010,%.



—  Bapuanm 6. A — «Temmeparypa KuIeHHs BOIbI IPH HOPManbHOM aTMocdepHoM masiernn 110°Cy», B —
«MHOXECTBO LEIBIX YHCeI MPUHATO 0003HadaTh O6ykBoi Z ».

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

[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.

3ananel MHOXKecTBa A, B, C. Kakue u3 yrBepxaeHuit OyayT BepHbIME?
a) MmuoxectBa A u C He coepkaT OJJMHAKOBBIX JJIEMEHTOB.

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

¢) Mmuoxectsa B u C pasus (B =C).

d) MuoxecTBo A sBIsIeTCa noaMHOKecTBOM MHOXKecTBa B. (A C B)
e) Muoxectso C sensercs mogmuoxectsom muoxkectsa 4. (C < A)
f) Muoxectso C siBstercst moamuoxectsom muoxxecta B. (C < B)
g) Ilycroe MHOXecTBO & sBIsieTcst moaMHOKecTBOM MHOXKecTBa 4. (& C A)
h) MmuoxecTBo 4 KOHEYHO.

i) MHoxecTBO B sIBISIeTCS] 0ECKOHEUHBIM.

i) MHuoxecTBO B SBIISETCS TIOIMHOKECTBOM ITyCTOTO MHOKECTBA (J |

~ 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, a, b}

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

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

KaXKI0€ U3 HUX SBIUIOCH MTOIMHOKECTBOM TPEIBITYIIETO MHOKECTBA.
—  Bapuanm 1.
Pacnonoxure muoxecrea: AU B UC, A\B,AUB, A, B rakom MOPSIJIKE, YTOOBI KAXKI0E U3 HUX
OBIJI0 TOMHOXKECTBOM CIIEAYIOLIETO 32 HUM.
—  Bapuanm 2.
Pacnonoxure muoskecra: BLUC, C\ A,C\ (A ) B), AU B U C, B rakom nopsiike, 4to6b

KaXKI0€ U3 HUX BKJIHOYAJIO B CeOsl MPEIbIIyIee MHOXKECTBO.
3ananue 3.
3amaHel MHOKECTBA A4, B.

Haitmure: AUB, AnB, A\B, B\A,  AuYd, BN, A\D, T\B.
—  Bapuanm 0. A={l, 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, v, u, r}, B={6, 7,8, Yy, m, r}.

IIpakTuyeckue 3ansaTusa Ne3. KomOnnaTopHbie MeTo1bI 00pad0oTKH HHpOpMannu
[InaH NpakTUYECKOTO 3aHSTHUSL:

1. KoMOuHATOpHEIE MpaBHiIa CIOXKEHUS U YMHOKCHUS.

2. TlepecTaHOBKH, pa3MeLIEHHS  COYECTAHUS.

3. Ilpumepsl 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 IMEpPBOM MecTe, a OykBa «C» B KOHIIE CIIOBa; b)
«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)
«Tenedony.

3aganmue 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
[laH NpaKTUYECKOro 3aHSTHS:

Kiaccuueckoe onpesienneHue BEpOSITHOCTH CITy9aliHOTO COOBITHSL.
[IpumeneHne KOMOMHATOPUKH NP BHIYMCIICHUH BEPOSTHOCTEH.

Teopema c0KeHUs BEPOSTHOCTEH HECOBMECTHBIX COOBITHIA, €€ CIIeICTBHUSL.
Teopema yMHOXXEHHsI BEpOSITHOCTEH HE3aBUCHMBIX COOBITHH, €€ CIEeICTBHA.
3aBucuMbIe COOBITHS. Y CIOBHAsS BEPOATHOCTh. TeopemMa yMHOXKEHHSI BEPOSITHOCTEH 3aBUCHMBIX COOBITHH.
Teopema c10KeHUST BEPOSITHOCTEH COBMECTHBIX COOBITHIA U €€ CJIC/ICTBHUSL.
®opmyna noiaHou BeposTHOCTU. BepositHocTu runote3. @opmyinl balieca.
. IloBropHbIle He3aBUCHMBIE UctibiTanus. Dopmyssl beprymnm u Ilyaccona.
HHTepaTypa [2, c. 8-50], [3, c. 162-187]

Nk~ wWN

3agaHus I cCaMOCTOATeIbHOI padoThI:

3aganmue 1.

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

a) HEYETHOE YUCIIO OYKOB, MEHbIIEE 4;

b) "yeTHOE YHCII0 OYKOB, HE OoJbIee 1.

—  Bapuanm 1. VUrpanbHelii KyOuk OpocaroT Tpu pasa. HailTu BepoSTHOCTH TOTO, YTO Ha BEpPXHEW TpaHU TPH
pa3a BBINIAJIET:

a) YeTHOE YHCII0 OYKOB, HE MEHBIIIEE 6;

b) umucno oukoB, MeHbIeE 1.

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

a) HEYETHOE YUCIIO OYKOB, OOJIbllee 2;

b) yeTHOE YMCIIO OYKOB, HE MEHBIIIEE 2.

3aganue 2.

— Bapuanm (. CTpenok BBIIOJIHSET TPH BBICTpeNia IO MHIICHH, BEPOSTHOCTH IONAJaHHs B MHIICHb, B
KaXJI0M U3 KOTopbIX, pasHa P =0.6.

Haiitu BeposiTHOCTH TOTO, YTO:

a) MumeHns Oyzaer nmopaxena 1 pas.

b) Ywmcno momaganwmii B MuIieHs Oyner 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 BBIONHSET TPU BBICTpENA IO MHUIIEHH, BEPOSTHOCTH IOMAJAaHUS B MHUIICHb, B
KaXJI0M U3 KOTopbIX, 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
IPOPOCILINX 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 M3 3 IAKETOB, BEPOSATHOCTb MPOpACTaHHsA A KaXIOro BHIA
cootrBerctBeHHO 0.5; 0.4; 0.8. CocTaBuUTh 3aKOH pacHpeAesicHUs CAy4yalHOH BEIMYHMHBI X — 4YHCIa
MPOPOCIINX CEMSH.

3aganmue 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 OEBIX apoB, BO BTOPOM — 7 3elleHbIX, 11 cHHUX 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
Il1aH NpaKTUYECKOTO 3aHATHSL:

1. Bapuaunonnsiii psg. CTaTucTHYecKoe pactpeiesieHHe BEIOOPKH.
2. OCHOBHBIEC XapaKTEPUCTUKH BAPHAIMOHHOTO Psifia.

3. Brerbopounast GpyHKIHS pacnpeneneHusl.

4. TIomUroHbl ¥ TUCTOTPAMMBIL.

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.

3aganmue 2.

Jlana BbiGopka. Ompegmerure oobeM N u momy M BbiGopkm, cocTaBbTe 3aKOHBI CTATHCTHYECKOTO
pacrpeaesicH|s 4aCTOT ¥ OTHOCHUTEIbHBIX 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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3aganmue 3.
3nas 00beMm BBIOOpKKM [ W 3aKOH pacmpeseseHHst 4acTOT BBIOOPKH, ompenenure 3HaueHwe M, HaiianTe

CpCOHIOO BBI6OpOLIHy10 Xé, COCTAaBbTC 3aKOH PACIPCACIICHHUA 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 npuBeIEHHON rUCTOrpaMMe YacTOT BRIOOPKH U 3Has ee 00beM 1, onpesienuTe 3HaUCHHE BETUYNHBI h.

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