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®opma 00y4eHHsI — OYHASA

I'ox na6opa — 2022

METOJUYECKHUE YKA3AHUA
JJISA OBYYAIOIIUXCA 110 OCBOEHMIO JUCHUIIJIMHBI (MOIYJIS)

1. | Kadenpa MaremaTuku, GU3UKHA U UHOOPMALIMOHHBIX TEXHOIOTHIA
2. | CneunanbHOCTB 31.05.01 JleueGnoe nemo

3. | AuctmminHa (MOIYIh) b1.0.09 MatemaTuka, hru3mka

4. | ®opma oOyueHus Ounas

5. | F'ox HaGopa 2022

MeTtoanyeckue PpeKOMeHIALNU

11 Meroanyeckue peKOMEHIAIMU 10 OPraHM3alMM PadoThl CTYJEHTOB BO BpeMsl MPOBeIeHMs
JIEKIMOHHBIX 3aHATHH

B xome nexnmii mpernojiaBaTenb HM3JaracT M pazbsCHSIET OCHOBHBIC, HAMOOJEE CIIOKHBIE TOHSATHS TEMBI, a
TaKXXe CBSI3aHHbIC C HEW TEOPETHUECKUE U MPAKTHYECKHUE MPOOIEMBI, 1aeT PEKOMEHIALNHU AJISl IPAKTUIECKOTO
3aHATHS U YKa3aHUA AJIS BBIIIOJHEHUS! CaMOCTOSTENILHOM paOboThI.

B xoz1e neKIMOHHBIX 3aHATHI 00y4JaronieMycss HeOOXOAUMO BECTH KOHCTIIEKTHPOBAHUE YUeOHOT0 Marepuana.
OO6pamarb BHUMaHNE Ha KaTeropur, GOpMyITUPOBKH, PACKPBIBAIOIINE COJEPKaHNE H3Y9aeMON JAUCIUITIINHEL,
HayY4HbIC BBIBOJBI M IPAKTUYECKHUE PEKOMEHIALINH, [TOJIOKHUTEJIBHBINA OIBIT B OPATOPCKOM HCKYCCTBE.
XKenatenbHo ocTaBUTh B paboumxX KOHCIEKTaX IMOJ, HA KOTOPBIX JeNaTh MOMETKH, MOAYEPKHUBAIOIINE
0co0yI0 BaXHOCTb TE€X MM MHBIX TEOPETHYECKUX IIONOKeHUH. PekomMeHmyeTcs aKTHUBHO 3a/1aBaTh
MPENOJABaTEN0 YTOYHSIIONIME BOIPOCHL C LEJIbI0 YSACHEHUS TEOPETUYECKHUX IOJO0KEHUM, pa3pelieHust
CIIOPHBIX CUTyalUH.

12 MeTO}II/I'leCKHe PEKOMEHIAUU 10 NOATOTOBKE K NMPAKTUYECCKUM 3aHATHAM

Ha mnpaktuueckoM 3aHATHM CTYAEHTHl pELIAIOT 3aJadyd I0J PYKOBOJACTBOM Iperonasarens. Cemunap
MPOBOJUTCS IO Y3JIOBBIM U HanOoJiee CI0KHBIM BOIpocaM (TeMam, paszeniaMm) y4eOHOH IporpaMmel.
[pakTrudeckue 3aHATHUS MOCBANICHBI W3YUSHHIO HAHOOJIee BAKHBIX TeM yueOHOW AuCUHUILIHMHBL. OHH CITyKat
JUISL 3aKpETUICHHs] U3YUYEHHOTO MaTeprana, pa3BUTHSI YMEHUH W HABBIKOB MOJITOTOBKHU JIOKJIAJIOB, COOOIICHHUH,
npuoOpeTeHHs ONbITa YCTHBIX MyOJNUYHBIX BBICTYIUICHHH, BEJICHUS JUCKYCCHH, apryMEHTallUH W 3allUThl
BBIJIBUTAaEMBIX TOJIOKEHUMN, a TAKKe JUIsl KOHTPOJIS IIPENOJABaTENeM CTEIIEHN NIOATOTOBIEHHOCTH CTYIEHTOB
10 U3y4aeMOW TUCIUIIINHE.

B x01€ noAroTOBKH K MPAKTUYECKUM 3aHATUSAM CIEAYET U3YUYUTh OCHOBHYIO U JIOTNIOJIHUTEIIBLHYIO JIUTEPATYPY,
YYeCTh PEKOMEH/IAINH MIPEroiaBaTessl U Tpe0oBaHus pabodeii mporpaMmBbl.

MO>HO MOATOTOBUTH CBOM KOHCIIEKT OTBETOB II0 PAacCMaTpPUBAEMOW TEMATHKE, IOJATOTOBUTH TE3UCHI JUIS
BBICTYIUIEHHH 110 BCEM Y4e€OHBIM BOIIPOCAM, BHIHOCUMBIM Ha 3aHATHe. CliefyeT IpoayMaTh NMPUMEPHI C 1IEeTbI0
oOecriedeHus] TECHOW CBA3M HM3Yy4aeMOW TEOpHH C peajbHOM NpakTHUKOH. MOXKHO JIOTOJIHUTH CIIMCOK
PEKOMEHJIOBAaHHOM JIMTEpaTypbl COBPEMEHHBIMHU HCTOYHHMKAMH, HE IIPEACTABICHHBIMU B  CIIUCKE
PEKOMEHIOBAaHHOU JIUTEPATYPHI.

13 Meroanyeckue peKOMEHJAANMH IO OPraHU3alUM CAMOCTOSITEILHON PadoThl 00y4aIOLIMXCS

CamocrositenpHas paboTa — mIaHupyemas ydeOHas, yaeOHO-HCCIIeI0BaTeNbCKasl, HAyYHO-UCCIIe0BaTEIbCKas
paboTa CTyIeHTOB, BBHIIOTHAEMAas BO BHEAYIUTOPHOE BPEMS 1O 33JaHUIO0 U MIPH METOJUYECKOM PYKOBOJCTBE
mpernoAaBaressi, HO 0e3 ero HEMOCPEICTBEHHOTO y4YacTHs (MPH YaCTUYHOM HETOCPEICTBEHHOM YYacTHU
MIperoAaBaTesi, OCTABISIONIEM BEAYIIYIO POJIb 32 Pa0OTOH CTYZACHTOB).

CamocrostenbHast padora ctyneHToB (manee — CPC) B BY3e sBisieTcss BaXXHBIM BHIOM YUeOHOW W HAyIHOM
nesitensHOCTH cTyaeHTa. CPC urpaer 3HaYMTENBHYIO POJIb B PEHTHHIOBOW TeXHOIOTHH 00ydenus. O0y4yeHne
B BY3e BkitouaeT B celst Be, MPAKTUYIECKU OJIMHAKOBBIE TI0 00BEMY W B3aUMOBJIMSHHUIO YacTH — Ipolecca
o0y4eHust U npouecca camooOyuyenus. Iloatomy CPC nmomkna ctath 3QQeKTHBHONH M IieJeHanpaBIeHHON
paboroii cryneHra.

K coBpemeHnHOMY crienanucTy oOLIECTBO MPENbBISET JOCTATOYHO MIMPOKUHN NepevyeHb TpeOOBaHUM, Cpeau
KOTOPBIX HEMAJIOBAXHOE 3HAUEHHE MMEET HAJIMUME y BBITYCKHUKOB OINPENEIICHHBIX CIOCOOHOCTEH M yMEHHS
CaMOCTOSITEIbHO J0ObIBaTh 3HAHUS M3 Pa3IMYHbIX HCTOYHHUKOB, CHCTEMAaTH3HPOBATH IOJYYECHHYIO
nHpOpPMaLIUIO, JaBaTh OLCHKY KOHKPETHOW cuTyanun. POpMHpPOBaHUE TAKOTO YMEHHS MPOUCXOIUT B




TEUEHHE BCETO IepHoAa OOy4YeHHs Yepe3 ydacThe CTYACHTOB B TMPAKTUYECKUX 3aHATHSX, BBITIOJHEHHE
KOHTPOJIBHBIX 33JIaHUH M TECTOB, HAMMCAHUE KYPCOBBIX U BBITYCKHBIX KBATU(UKAIUOHHBIX padoT. [Ipu aTom
CPC urpaer pemaronryro pojib B X0JI¢ BCEro yIeOHOTo Iporecca.

B mpouecce camocrositensHONW paboOTHl CTYAEGHT NMpHOOpETaeT HaBBIKM CaMOOPTaHHM3alUH, CaMOKOHTPOJI,
CaMOYTpaBJICHHS, CaMOPE(IEKCHM W CTAaHOBUTCS AaKTHUBHBIM CaMOCTOSTEIBHBIM CYOBEKTOM YyUeOHOH
eI TeTFHOCTH.

DopMBI CaMOCTOSTENFHON paOOTHI CTYICHTOB pa3HOOOpa3Hbl. OHU BKIIFOYAIOT B ceO:

- m3ydYeHHWe y4eOHOH, HAyYHOW M METONWYECKOW JINTepaTyphl, MATEPHAIIOB MEPHOJUYECKUX H3IaHUN C
MIPUBIICYCHUEM DJIEKTPOHHBIX CPENCTB O(DHIMATBHON, CTATHCTUYECKOW, MEPHUOAUYECKON W HAyIHOH
nH()OpMAaITHH;

- TIOATOTOBKY JTOKJIAZIOB U peepaToB, HANFICAHNE KYPCOBBIX M BHITYCKHBIX KBATH()UKAIMOHHBIX padoOT;

- ydactue B paboTe CTyIeHYeCKIX KOH(pepeHIINA, KOMIUIEKCHBIX HAyYHBIX UCCIIETOBAHUIX.
CamocrosTenbHas paboTa MPHOOIIAET CTYJEHTOB K HAYYHOMY TBOPUYECTBY, IIOMCKY W PEIICHUIO0 aKTyaJbHBIX
COBPEMEHHBIX IPOOIIEM.

OcHOBHON (QOpMOI1 caMOCTOSATENFHONH pabOTHl CTy[AeHTa SBIACTCS M3yYeHHE KOHCIEKTa JISKIUH, HuX
JOTIOJTHEHUE, PEKOMEHIOBAHHOW JIMTEpaTyphl, aKTHBHOE YydYacTHE Ha TNPAKTHUECKUX M CEMHUHApPCKUX
3aHATHUSAX.

YrteHue y4deOHHMKA

Uzyuas marepuan no y4yeOHHKY, CIEAyeT NepexoIuTh K CIeAyIOIIeMy BOIPOCY TOJIBKO IMOCTE MPaBUIBHOTO
MOHMMAHHMS TIPEIbIIYIIero, MPOU3BOJS Ha Oymare BCe BBIYHMCICHHS (B TOM 4YHCIE W T€, KOTOpBIE Paau
KpPaTKOCTH OMYIICHBI B Y4eOHHKE) U BHITIONHSS UMEIOLINECs B YIEOHUKE YEPTEKH.

Oco0oe BHMMaHHE CJEIyeT OOpaliaTh Ha ONpEC/ICHHE OCHOBHBIX MOHATHH. CTYACHT IOJIKEH MOIAPOOHO
p336l/lpaTI) MIPUMCEPLI, KOTOPLIC IMOACHAIOT TAKHUE OIPCACICHHA, U YMCTh CTPOUTH AHAJIOTMYHBIC IPHUMCEPLI
CaMOCTOSITEIBHO.

HeoOxomnMo TOMHUTB, YTO KakAas TeopeMa COCTOMT W3 NPEANOJOKEHWH | yTBepkKIeHus. Bce
MPEIIONOKEHHUST JODKHBI 00s3aTeIbHO HCIOJIBb30BaThCSl B JO0KazaTeNlbcTBe. HyKHO MOOMBATHCS TOYHOTO
MpeJCTaBIeHUs] O TOM, B KAKOM MECTE JIOKa3aTelbCTBA HCIIOIB30BAHO KaXA0C IMPEAIION0KEHHE TEOPEMBI.
[Tone3HO cOCTaBIATH CXEMBI JOKA3aTeNbCTB CIOKHBIX TeopeM. [IpaBMIbHOMY NOHMMaHHIO MHOTHUX TEOPEM
IOMOTaeT pa3dop MPUMEPOB MaTEeMaTHYECKHX OOBEKTOB, OONAMAIONMX W HE OONaJaIoONIMX CBOWCTBAMH,
YKa3aHHBIMHU B MIPCAIIOJIOKCHUAX U YTBECPKACHUAX TCOPEM.

[lpu u3ydeHnn marepuana 1Mo y4eOHHKY IOJIE3HO BECTH KOHCIIEKT, B KOTOPBIM PEKOMEHAYeTCsl BIIUCHIBATDH
omnpeaencHus, GOpMyIHPOBKH TeopeM, POpPMYIIbI, ypaBHeHHS U T. 1. Ha mossx KOHCIIEKTa ClIeIyeT OTMeUaTh
BOIIPOCHI, BBIICJICHHBIE CTYICHTOM IS OMYyYESHUs MUCHMEHHOM MIIM yCTHOW KOHCYJIBTAIIMU MPETIOIaBaTeIs.
[TucemenHoe odopmiieHne paboThl CTYAECHTa UMEET UCKIIIOYUTEIBHO BaKHOE 3HAUEHHE. 3alliCH B KOHCIIEKTE
JOJDKHBI OBITH CHETaHBbl YUCTO, aKKypaTHO M PACIIOJIOKEHBI B ONPECICHHOM IOpsiike. Xopoliee BHEIIHEe
o(hopMIICHHE KOHCIIEKTa 10 W3y4eHHOMY Marepuainy He TOJbKO MPUYYUT CTYIEHTa K HEOOXOANMOMY B
paboTe TOps/AKY, HO M TO3BOJIUT €My H30€XaThb MHOTOYHCIICHHBIX OIIMOOK, KOTOpPBIE MPOHMCXOIAT H3-3a
HEOPEXHBIX, OECIIOPSTOYHBIX 3aIUCeil.

BeIBotBI, TOTy4eHHBIE B BUie (POPMYII, PEKOMEHIYETCSl B KOHCIIEKTE MOAYEPKUBATH WM OOBOJUTH PaMKOM,
YTOOBI NPU MEPEUNUTHIBAHMK KOHCIEKTA OHM BBLACISUIUCH M JIy4lle 3alOMHHAINCH. OMBIT MOKa3bIBaeT, YTO
MHOTUM CTYyJEHTaM IOMOTaeT B pabOTe COCTaBIICHUE JIUCTA, COJIEPIKAIIEro BaKHEHIINEe W Hanbojee 4acTo
ynorpebinsiembie Gopmynsl Kypca. Takod JHCT HE TOJIBKO ITOMOTaeT 3allOMHHTH (OPMYIBI, HO M MOXKET
CJIIY)KHUTb IMOCTOAHHBIM CIPABOYHUKOM JJid CTYJACHTA.

Camonposepka

[Mocne w3yueHwWs oOmNpeAelCHHOW TeMbl MO YYEOHMKY W pEIIeHUS JOCTaTOYHOTO KOJUYECTBa

COOTBETCTBYIOIINX 3aJa4 CTYJIEHTY PEKOMEHIYETCS BOCIIPOMU3BECTH IO IMAMATH ONPEAEICHUS, BBIBOIBI
dopmyn, (OpMYIHPOBKM U JOKa3aTeNIbCTBA TeopeM. Bompockl JUisi caMOIPOBEPKH, NpPUBEACHHBIE B
HACTOSIIEM TTOCOOHH, JJAHBI C ENIBI0 IOMOYb CTYJICHTY B IOBTOPEHUH, 3aKPEIJICHUH U MIPOBEPKE MTPOYHOCTH
YCBOGHHS M3YYEHHOro Marepuana. B ciydae HEOOXOIMMOCTH HAJO elle pa3 BHUMATEIbHO Pa3o0paThCs B
MaTtepuaie ydeOHUKa, pemunTh psi 3a/1ad.

WNHorga HEmZOCTaTOYHOCTh YCBOEHHS TOTO WJIM HMHOTO BOIPOCA BBISICHSAETCS TOJBKO MPH H3yYEeHUH
JaJbHENIIEro MaTepuana. B aToM cinydyae Haslo BEpHYTHCS Ha3aj ¥ HOBTOPUTH IJIOXO YCBOECHHBIN pa3/ien.

14. IlpoBeneHue 3aHATHIi B MHTEPAKTUBHOH (opme

WnTepakTuBHOE 00ydeHHE NPEACTABISET COOOH CIOCOO MO3HAHUS, OCYLIECTBIAEMBIA B (JOPMax COBMECTHON
JEeSTeNbHOCTH O0ydaloNMXcs, T.€. BCE YYAaCTHHKH OOpa30BaTENbHOTO MpOIEcca B3aMMOAECHCTBYIOT APYT C
JPYyroM, COBMECTHO peIIAlOT TIOCTaBJICHHBIE MPOOJIEMbI, MOJICIUPYIOT CHUTYyallHd, OOMEHHBAIOTCS
nHpOpMaLMel, OLEHUBAIOT JIEHCTBHE KOJUIET U CBOe COOCTBEHHOE MOBEACHHUE, MOTPYKAIOTCA B PEAlbHYIO
aTMocdepy 1eI0BOro COTPYAHUYECTBA MO pa3peLICHUIO IPOOIIeM.

WntepaktuBHas (opma oOyyeHus: peanu3yerTcsl B BHJE KOJJICKTHBHBIX PELICHUH TBOPYECKHX 3anad (Keic-
3aJaHUi TI0 TEMaTUKaM JUCLUILTUHEI).



Konnextusabie pelICHUA TBOPUYCCKHUX 3aaad. HOZ[ TBOPUYCCKUMU 3aJaHUAMHU TIOHUMANOTCSA TAKHUC y‘l€6HI>Ie
3aaHnsd, KOTOPBIC Tp€6y10T oT 06yqa}01u1/1x05[ HC IPOCTOro BOCIPOU3BOACTBA I/IH(l)OpMaI_[I/II/I, a TBOPYCCTBA,
IMOCKOJIBKY 3aJdaHud COACPXKaT OONBINMI WM MEHBIIMH BIEMEHT HEU3BECTHOCTH U HMEIOT HECKOILKO
noaAXoa0B, HCCKOJIBKO MCTOJOB PCIICHU.

15, MeTonnyeckue pPeKOMEHAAIIMH TO PENIEHUI) TECTOBBIX 3aJaHMii

TecToBas cuctema npeaycMarpuBacT BOHpOCI)I/ 3aaHus, Ha KOTOPLIC O6y‘laIOHIHfICH JOJDKCH JaThb OJWH HIIN
HECKOJIbKO BApUAHTOB IPABUJIBHOTO OTBETA H3 IMPCAJIOKCHHOI'O CIIMCKa OTBCTOB. HpI/I IIOUCKE OTBETA
HCO6XOI[I/IMO IIPOABIIATE BHUMATCIBHOCTbD.

HpI/I OTCYTCTBUU KaKoro—ianbo OJHOI'0 OTBETAa Ha BOIIPOC, HpCIIYCManI/IBaIOHlI/Iﬁ MHO>KECTBCHHBIN BLI60p,
BECh OTBET CUUTACTCA HCIPABUIILHBIM.

OTBeTHI IIPAaBUJIBHBIC BBIACIIAIOTCA B TECTEC IMIOAYCPKUBAHUEM HUIIN TTFOOBIM ApPYyruMm JONyCTUMBIM CHUMBOJIOM.

16. MeToaudyecKkue PEKOMEHIAUU 10 PCHICHUIO 3aa4, B TOM 4YHC/I€ AOMOJHHUTECJIbHbIX

BaxxubIM KpUTEpHEM YCBOCHUS TEOPHH SBIISETCS YMEHHE pElIaTh 3aa4d Ha TPOHICHHBIN MaTepHall.

[Ipu pemennn 3amad HY>KHO OOOCHOBATh KaXKABIH ATall PEIICHUS HCXOAS W3 TEOPETHYECKHUX MOJIOKEHHMA
Kypca. Ecnu cTyeHT BUANT HECKOJNBKO MyTeH pelIeHus, TO OH JOJDKEH CPAaBHUTh WX W BHIOpaTh W3 HUX
caMblil myuiunid. [Tone3Ho 10 Hayana BBIYUCICHUN COCTABUTh KPATKUM IJIaH PELICHMUS.

Pemenns 3amau 1 mpuMepoB clieAyeT HW3Jaratb MOJIPOOHO, BBIYHCIICHHS PAcIiojiaraTb B CTPOTOM IOPSIIIKE,
OTJIENSAST BCIOMOTATENbHBIE BEIYUCICHUSI OT OCHOBHBIX. UepTeXH MOXKHO BBIMIOTHATH OT PYKH, HO aKKypaTHO
U B COOTBETCTBUM C JaHHBIMH YycioBuaAMH. Ecim ueprex TpeOyeT 0co00 TIIATEIHHOTO BEITIOTHEHHUS
(HampuMmep, Tpu TrpadUUECKOW MPOBEPKE pEIICHHs, MOJYYEHHOTO ITyTeM BBIYUCICHHH), TO CIEAyeT
MOJIb30BATHCS IMHEWKOH, TPAHCIIOPTHPOM, JICKAJIOM M YKa3bIBaTh MacIITal.

Pemenue kaxkmoi 3aadd JOHKHO JTOBOJMTBCS JIO OTBETa, TPEOYEMOIO YCIIOBHEM, M MO BO3MOXHOCTH B
o01IeM BUzie ¢ BEIBOJOM (OPMYIIBL. 3aTeM B MOJyYEHHYIO (OPMYITy IMOACTABIISIOT YHCIOBBIC 3HAYCHUS (eciu
OHH J]aHbl). B MpOMeXyTOUHBIX BEIYMCICHUSIX HE CIIeyeT BBOAUTH NPUOIKEHHbIC 3HAUCHHS KOPHEH, unciia
TUT. .

[TosyueHHBI OTBET CJICAYET MPOBEPATh CHOCOOaMH, BBITCKAOIIMMHU W3 CYIIECTBA JaHHOW 3amauu. Ecnw,
HaIpuMep, pelanach 3ajada ¢ KOHKPETHBIM (U3MYSCKUM MM TCOMETPHUYSCKUM COICPKAHUEM, TO TOJIE3HO,
MIPEeKJe BCEro, MPOBEPHUTh Pa3MEPHOCTh MOMYYEHHOTO OTBera. [lole3HO TakXke, eciii BO3MOXKHO, PEIINTh
3aJ1a4y HECKOJIBKUMH CIIOCOOAMU U CPABHUTH ITOJTyYEHHBIC PE3yIbTaTHI.

Pemrenne 3amay ompenesnieHHOTO THMNA HY)KHO NPOMOJDKATh 1O MPHOOPETEHUsI TBEPABIX HABBIKOB B HUX
pEIICHUH.

[lepen pemieHnem 3amadyu JOJDKHO OBITH TOJNHOCTHIO NPUBEACHO ee ycioBue. CaMo pelieHHe Ccieayer
COIIPOBOXKIATh HGO6XOI{I/IMHMI/I pacu€TaM U MOACHCHUAMHA C YKAa3aHUEM IIPUMCHICMBIX (I)OpMy.H, AHaJIN30M
Y BEIBOJIAMU.

Pabora momxna OBITHP OdoOpMIIEHa aKKypaTHO, HamucaHa pa30op4yuBO 0Oe3 MOMapoK, 3aUepKUBAHUHA H
COKpAILIEHUI CIIOB.

1.7. MeTO}]I/I'leCKHe YKazaHusg Mo NmoAroToBKEe K PEIICHUIO KeiicoB — NPaKTHY€CKHUX chyaum‘fl

Keific (B mepeBozme c aHriI. — ciyyail) mpeacraBisieT co0oil NMpOOJEMHYIO CHTYalHio, NpeaiaraceMyro
CTYIGHTaM B KauecTBE 3aJa4M JJIs aHaln3a M Houcka pemeHus. OOBIYHO KEHC CONEPKHUT CXeMaTHYeCKOe
CIIOBECHOE OIMCaHWE CHUTYallUH, CTaTUCTHYECKHE IAaHHBIC, a TAaKXK€ MHEHHS U CYXICHHS O CHUTyalMsX,
KOTOpbIE TPYIHO NpEeACKa3aTh WM M3MepuTh. Kelic, oXBaThiBaeT Takue BHIbl PEUYEBOH AEATEIBHOCTH Kak
YTEeHHUE, TOBOPEHHE U IHCHMO.
Keficel HarmsimHO IE€MOHCTPHPYIOT, KaKk Ha MPaKTHKE MNPHUMEHSETCS TEOpeTWYecKud marepuan. JlaHHbIN
MaTepHuai HeoOXOOUM JJIsl OOCYKICHHS MpeliaraeéMblX TEM, HAalpaBJICHHBIX Ha Pa3BUTHE HaBBIKOB OOIICHUS
W TIOBBIIICHUSI TPO(ECCHOHATBLHON KOMIIETEHIIMU. 3a4acTyio B KeicaxX HET sSICHOTO pelleHHs MpoOJeMbl U
JOCTaTOYHOTO KOJIMYECTBA HH(POPMAIHH.
AmnHanm3 Ketica JIOJDKEH OCYIIECTBISITBCS B OTNPE/ICIICHHOM ITOCIIEI0BATEIBHOCTH:

- Beigenenne npo6ieMsl.

- [Touck (akToB 10 TaHHOU TpodIIEMe.

- PaccmoTpeHue anbTepHATHBHBIX PEIICHHH.

- B160p 000CHOBaHHOTO PELICHUS.

18. MeTouuqecmde PEKOMEHIAUUMU IO BBIMOJHCHHUIO JOMAIIHUX H HHIAMBUAYAJIbHBIX 33[[3Hlfli/i

HOMaIHHI/Ie/I/IHJII/IBI/IJIyaIIBHLIe 3aJaHusd 10 KYpPCY BBIIIOJIHAKOTCA O6yanOHII/IMI/IC$I CaMOCTOATCIIBHO B
OTﬂeHBHOﬁ TETpaau WIK B TCTPAAU JJI1 MIPAKTUICCKUX 3aHATHUH.



JlomaiHue/MHANBUAYAlIbHBIE 3aJIaHUsl  OPUEHTHPOBAHBI Ha 3aKpeIUiCHHE TEeOPETUYECKOro MaTepHaa,
M3YYCHHOTO B XOJI¢ JICKIIMOHHOTO 3aHATHS M OTPAOOTAHHOTO HA MPAKTUYCCKHUX 3aHATUAX MO KaXIOH Teme
Kypca.

[Ipy  BBIIOJIHEHWW  JAOMAIIHETO/WHAVBUAYAIHLHOTO  3aJlaHUs  OOYYAIOIIUICS  JIOJDKCH  MOBTOPHTH
TEOPETUYCCKUI MaTepHal JICKIMU MO JaHHOW TeMe; pa300paTh 3allaHus, BBHITIOJHCHHBIC HA MPAKTUYCCKOM
3aHATHU; 3alKCaTh YCJIOBHE 3aJlaHUsl B TETPaJlb; MOJHO U ¢ 0OOCHOBAHUEM JCWCTBUI BBITOJIHUThH PEIICHUEC
3aJlaHuUi; IPU HEOOXOANMOCTH MPUBECTH HEOOXOAMMEBIE YTOYHEHUS ((POPMYIIBI, TEOPEMBI, YTBEPKICHHUS ), HA
OCHOBE KOTOPBIX ITPOBOJIUIIOCH PEIICHHUE; 3aMHCATh OTBET HMJIH BBIBO/L.

Bce wunmuBuayanbpHBIC 3aJaHUs HEOOXOMUMO 3alllUTUTh B YCTHOM (OpMe, OTBETHMB HA BOMPOCHI
MPEeTo/IaBaTels Mo BHIIOTHEHUIO 3aJIaHUH U 00OCHOBAHHIO TIPUBEJICHHOTO PEIICHUSI.

19. Meronnyeckne peKOMEHIANMU MO BBINOJHEHUI0 KOHTPOJBHBIX PadoT

KoHTposibHEIE pa0OThI TIO JAHHOW JUCIMILIMHE BBIMOJHSAIOTCA B OTICIBHBIX TETPAISX JUIsl KOHTPOJIBHBIX
paboT WK Ha OTHACIBHBIX JIUCTAX, KOTOPBIX XPAHATCS y MPENOABATENIS; B HUX ke 00yJYarONUIACS BBITIOTHSICT
paboTy Haj MOMYNICHHBIMH OIIMOKaMU B CJIy4ae HEYJIOBJICTBOPUTEILHOTO BHITIOJIHCHUS KOHTPOIBHOMN
PpabOThI WITH IOTIOTHUTENIBHOE 3aJ]aHKe JUIsl TOTYCKa K Iepecaue KOHTPOJIBHOM paboThI.

KouTpoinbsHas paboTa cunTaeTcs 3a4TCHHOM, €CIIM IIPaBUILHO BBITOIHEHO He MeHee 60% 3amaHuii.

3amaHus KOHTPOIBHON pabOTHI BEITIONHAIOTCS aKKYPaTHO, TIOCIE0BaTEIbHO, 00OCHOBAHHE PEIICHHUS M OTBET
00s13aTeIbHBI B KaXIOM 33JIJaHUM.

[pu Harmucannu pabOTHI MOJKHO MCIONB30BATh YEPHOBUK.

[Ipu BBIITOTHEHUN KOHTPOJBHBIX padOT HE JOITyCKAeTCs HCIOIB30BaHUE MOOMIBHBIX yYCTPOWCTB, TaPKETOB,
KaIIbKYJIATOPOB, YIeOHOM TNTEPATYPHI.

1.10. Meroauyeckne peKOMeHIANHMHU MO MOATOTOBKE K cAade KOJJIOKBHYMA

KonnokBuymM npoBOOuTCs 10 TEOPETUIECKOM YaCTH Kypca M COCTOUT U3 HECKOJIBKUX 3TAIIOB.

1 Dran. YcTHBIH OPOC 10 OTIPEACTICHISIM.

Bce onpenenenust Heo6xoauMo 3HaTh Hau3ycTh. Kasknoe BepHO chopmynupoBaHHOE omnpeneneHue — 1 6am.
Heo6xonumo HaOpaTh MakcumMyM — 3 Oaiia, MUHUMYM — 2 Oana.

Ecnu oOyuarommiicss He cpaBWICS C JaHHBIM 3TaloM, TO MPOAOJDKAET OCBaMBaTh YUYEOHYIO IUCLMIUIMHY
CaMOCTOSATENBHO 10 cledyroueil monbITkd. bamwiel (2 wnu 3), monydeHHbIe 3a MEpBBIA 3Tam, MOTYT
COXPAaHATHCA A0 CeyIoLIel Iepeciady KOJIOKBUYMa.

2 Ortan. YcTHBI BOmpoc ¢ pa3BepHYTHIM oTBeTOM. [Ipu moaroroBke kK oTBeTy Ha Bompoc (B TeueHue 20
MHUHYT) CYHMTAETCS [OIMYyCTUMBIM HCIIOIB30BaHUE COOCTBEHHOPYYHO HANMCAHHOTO KOHCIIEKTa, 3aIluCeH.
Vcnonb30BaHre MHBIX MAaTEpUANIOB M TEXHUYECKHX CPEICTB SIBISCTCS HApYIIEHHEM MPaBHI M JOCTATOYHBIM
YCIOBHEM MJISi TOrO, YTOOBI KOJJIOKBHYM CUHUTATh HE CIAHHBIM M OOYYarOUIMHCS MPOJOJDKAET OCBAauUBaTh
JUCLUIUTMHY CaMOCTOSITENIBHO /10 CIIEAYIOIIEH MOIBITKY.

Bo Bpemst oTBeTa npenogaBartento 00yJaronnnics MOKET BECTH KaKHUe-TH0O0 3allUCH Ha YHCTOM JIUCTEe Oymaru.
MakcuManbHOE KOJIMYECTBO OaljIoB 3a OTBET Ha BONPOC OOYYAIOIIMHCS IONydaeT, €CIM JaHbl BCe
orpenesieHus, cOpPMYJIMPOBaHbl M JIOKa3aHbl YTBEP)KACHMS, NPUBEACHBI NMPUMEPHl U KOHTPIPHUMEPHI, H
MUHHMMAJIbHOE — €CJIH JIaHbl BCE OIpeneNeHus, ChOPMYITUPOBAaHbI YTBEPKICHHS, JOKA3aTeILCTBA IPUBEICHBI,
HO TOJIBKO HA YPOBHE HJICH.

111. MeTtoau4ecKkue peKOMEHIAHH K BHINIOJHEHHUIO JIA00PATOPHOIH padoThI

JlaGoparopHbie pabOTHI COYETAIOT AIEMEHTHI TEOPETHYECKOT0 HCCIISIOBAHMUS U TPAKTHIECKON paboThl. BrimonHss
nabopatopHble paboThI, 00yJaroIrecs Jy4lle yCBaUBAIOT POrPAMMHBIN MaTepHal, Tak Kak MHOTHE
OTIpe/IeTICHHS], Ka3aBIINECS OTBICYEHHBIMH, CTAHOBSITCS BIIOJIHE KOHKPETHBIMU, TPOUCXOAUT COTPUKOCHOBEHHUE
TEOPHH C MPAKTHKOH, YTO B IIEJIOM COJICHCTBYET MOHUMAHUIO CIIOKHBIX BOTIPOCOB HAYKH U CTAHOBIICHHIO
o0yyJarommxcs Kak Oy IyIux CeluaTiucTOB.

Brimonnenne nabopaTtopHbIX paboT HAIIPaBJIEHO Ha:

00001IeHrEe, CHCTEMATH3AIHIO, YTITyOJIeHHEe TEOPETHIECKUX 3HAHU 1T0 KOHKPETHBIM TeMaM y4eOHOH
JVCITUTITAHBL;

JlaGopaTopHbIe 3aHSTHS KaK BUJI y4eOHOH e TeIbHOCTH JIOJKHBI IPOBOJIUTHCS B CIIEIMAILHO 000PY/10BaHHBIX
n1a00paTopHsiX, T1IE BEIMOIHSIIOTCS TabopaTopHbIE PabOTHI.

dopma opraHu3zanry ydaluxcs Uil IpoBeACeHUs J1a00paTOPHOTO 3aHATUS — PPOHTAIBHAS, TPYIINIOBAs U
WHIMBUIyabHAS — OTIPEJIEINSETCS MPETIOIaBATENIeM, UCXOIsI U3 TEMBI, IIEJIH, OPSIIKA BBITIOJIHEHNS pabOTHI.
Otuér o0 BeINOIHEHNH 0JI0Ka T1a00paTOPHBIX paboT BBHINIONHSETCS Ha ncTax popmara A4 u

MOJIIMBAETCS B CKOPOCIIMBATEID C IEpOpaiuei.

Otuér oopmiisiercs: YepHUIAMH YEPHOTO HIIM CHHETO LIBETA, PUCYHKH U TaOJIMIBI BHIIOIHAIOTCS KapaHAAIIOM C
rpudenem tBEpHocthio 2H (2T), H(T) nmm HB(TM). Honyckaercsi BHECEHUE W3MEHEHHH B pabOTy B COOTBETCTBUH
¢ 'OCT 2.503-2013 (cMm. pazgen 5).

CTpYKTYpHBIMH 3JIEMEHTaMH OTUYETA O JIAOOPATOPHBIX PA0OTAX SBISFOTCS:



o) TUTYIBHBIN JHCT;

o Conepxanue (hopma 2a B coorsetctBuu ¢ 'OCT 2.104-2006);

o OT4éT O BBIMOJHECHUM KaXKA0H M3 jJabopaTopHbIx padoT (popma 20 B coorBercTBuu ¢ I'OCT 2.104-
2006). Kaxxmas otaenpHas paboTa HaUMHAETCS ¢ HOBOTO jrcTa. OTUET O BHIMOIHEHUH PabOTHI COCTOUT H3:

- Kpatkoro ommcanus 3KCIIEpUMEHTAIBHON YCTAaHOBKH, M3Y4aeMbIX (DPH3HUCCKUXSIBICHUIM;
- XoJ BBIIOJIHEHUS PabOTHI;

- W3mepeHHbIE 3HAUCHUS;

- Pacuér nonymeHnHol morpemHocTy (MPsIMOi U KOCBEHHOH);

- HOJ'Iy‘ICHHOC 3HAYCHUE C YKAa3aHHUEM NOBEPUTECIIBHOI'O UHTEPBAJIA U ,Z[OBepI/ITCHLHOI;'I
BCPOATHOCTLIO,

- BriBo 0 iponetanHON padore.

1.12. MeroauyecKkne PeKOMEHIAUMH IO BbINOJHEHHI) HTOrOBOr0 TECTA

Wtorosslii (3K3aMEHALIMOHHBINA) TECT IPOBOIUTCS B BUIE KOMIIBIOTEPHOTO TECTUPOBAHUSL.

Jisl yCIIeIIHOro MPOXOXKIEHHUS MTOTOBOIO TecTa OOydaroIluecs B PEKUME CAMOIOAIOTOBKH BBIIOIHSIOT
3aJIJaHUs TIOJTOTOBUTENIBHBIX TECTOB.

CrnoHble 337jaHNsA, BCTpEYaeMble B TECTaX, CTYACHTHI MOT'YT BBHINONHATH Ha IPYNIOBBIX U MHAWBHUIYaTbHBIX
KOHCYJIbTallUAX IO MPEaMETY.

[lepen mpoxokaeHWeM TecTa OOYYAIOIIUICS JOJDKEH IMOBTOPUTH BECh TEOPETHUYECKHHA W TPAKTUYECKHUMA
MaTepHuai Kypca, BBlydYUTbh OCHOBHbIE (DOPMYJIbI, OIPENEIEHUs, YTBEPKACHUS U TEOPEMBI, 3HaTh CIIOCOOBI U
METOZBI PEIIeHHsI KIIFOUEBbIX 3alaHUH Kypca.

1.13. Meroauyeckne peKOMeHIAlHH MO TMOATOTOBKE K c/Iaye 3aveTa

DK3aMeH OCYIIECTBIISACTCS B paMKax 3aBEPIICHHUS H3yYCHHUS TUCIUIUTHHBI (MOYJIS) U TIO3BOJISIET OMPEICIHTh
Ka4eCTBO YCBOCHHUS M3YUYEHHOIO MaTepHalia, a TakiKe CTEIeHb C(hOPMHUPOBAHHOCTH KOMIICTEHITHI.

CTy}IeHTBI O6ﬂ3aHI)I CAaBaThb 3K3aMCH B CTPOTOM COOTBECTCTBHU C YTBCPKIACHHBIMH y‘-IC6H])IMI/I IjiaHaMu,
pa3pabOTaHHBIME COTJIACHO 00Pa30BaTEIbHBIM CTaHIAPTaM BBICIIET0 00pa30BaHUs.

Mo aucuumuinae «Anrebpa U reOMETPHsD» SK3aMEH MPUHUMAETCS 10 OWiIeTaM, CoAepIKaIiM J1Ba
TEOPETHIECKUX BOMPOCA. IK3aMCHAIIMOHHBIC OWIICTHI yTBEP)KIAOTCS HA 3aceqaHuu Kadeaphl.

OK3aMeHaTOpy NPEIOCTaBIISICTCS MPABO 3a/1aBaTh CTYJCHTAM BOIPOCHI B paMKax OuiieTa, a TaKKe, TOMUMO
TEOPETHUUECKUX BOIPOCOB, MpeajiaraTh 3a/Ia4y MPaKTUKO-OPHEHTHPOBAHHOW HAMPABICHHOCTH TI0 MPOTPaMMe
JTAHHOTO Kypca.

[Ipu siBKe Ha SK3aMeH CTYIEHTHI 00s3aHBI HMETh MPU cebe 3aUeTHYI0 KHIXKKY, KOTOPYIO OHH TPEABSBISIOT
9K3aMEHATOpy B Ha4aJe HK3aMeHa.

Pexomenryercst ipy MOATOTOBKE K AK3aMEHY ONUPAThCS Ha CIIEYFOIINH TUTaH:

1. IIpocMmoTpeTh porpamMMmy Kypca, C LENbI0 BBISIBICHHS HanOoJee MPOOIEMHBIX TEM, BOIIPOCOB, KOTOPHIE
MOTYT BBI3BAaTh TPYTHOCTH IIPH TIOJATOTOBKE K IK3aMEHY.

2. Tembl HEOOXOMUMO W3y4YaTh IIOCIIEJAOBATENbHO, BHUMATEIHHO oOOpamias BHHMaHHE Ha OIUCAHHE
BOIIPOCOB, KOTOPBIE PaCKPBIBAIOT €€ cojepxaHue. HaunmHaTh HE0OXOAMMO C TIEPBOM TEMBI.

3. Iocme paboTel Haja TepBON TEeMOH HEOOXOIWMO OTBETUTH HA BOMPOCHI JJISi CAMOKOHTPOIS M PEIINUTh
TECTOBbIC 3aMaHus K Hel. [Ipu atom juist 3¢(eKTUBHOTO 3aKpericHuss WHGOPMAIMKM MPOpeliaTh TECT
MIEPBBIA pa3 Jaydiie 0e3 UCTIONBb30BaHUs YUSOHBIX MaTePHAIIOB, BTOPOI pa3 C UX MCIIOJIb30BAHUEM.

4, U tak manee 1o OCTAJILHBIM TEMaM.

I1. Il1aHbl NpaKTHYECKUX 3aHATHIT

Tema Ne 1. DneMeHTBI JUCKPETHOM MaTEMaTHKH.
ILnan

1. MHOXECTBA U PIIEMEHTHI MHOYKECTB.
2. CpaBHEHHE MHOXECTB.

3. Ormepanuu HaJl MHOKECTBAMH.

4, MaremaruuecKkas JIOTHKA.

Jluteparypa: [1-3].

Tema Ne 2. OcHOBBI TEOPUU BEPOSITHOCTH M MATEMAaTUIECKOW CTATHCTUKU
Ilnan

1. Kiaccuueckoe omnpesereHne BEpOITHOCTEN.
Teopema croxkeHHs BEPOSITHOCTEM.
TeopeMa yMHOKEHHS BEPOSITHOCTEN.
®opMysa NOJTHOW BEPOSTHOCTH.

®opmyina baifeca.

o~ W
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6. OCHOBHBIC XapaKTEPUCTHKH CITy4aiHOW BETHUUHBL.
7. 3amayn MaTEeMaTUYECKOW CTATUCTHKH.
8. Dwmmnmpuueckas 00pabOTKa OIMBITHBIX JaHHBIX.

Jlnteparypa: [1-3].

Ipumep keiic-3a1aHust A KOJJIEKTHBHOIO pPelIeHMs:

Bpak pu mpou3BoAcTBe HEKOTOpOro M3aenus Beaeactue nedekra D cocraBmser 11%, a BeiaencTBue nedekra E
—12%. IpouieHT TOAHOW MPOAYKIIUH cocTaBisieT 86%.

ITycTh p — BEPOSITHOCTE TOTO, UTO CIIyYaifHO B3STOC M3/IeNie OyaeT Mpru3HaHO OPaKOBAaHHBIM KaK BCIIEICTBUE
nedexra D , Tak 1 Beinencteue nedexra E

a) Toraa 3nauenue 100p paBHo...

6) BeposATHOCTE TOTO, YTO CPEIU MPOAYKIIMHU, 3a0pakoBaHHON BeieacTBHE Aedekta D, okaxeTcs v mpoayKITus,
3a0pakoBaHHas BclieAcTBHE nedekra E, paBHa...

B) YCTaHOBUTE COOTBETCTBHE MEXKITY 00beMOM N MPOU3BEICHHOW MPOYKIINU M HAaHOOJIee BEPOSITHBIM
KOJINYECTBOM M3/, OpaKOBaHHBIX TOJIBKO BCieacTBHE Aedekra D:

1) N=100

2) N=200

3) N=500

Bonpocs! 15 caMOKOHTPOJIA

—  CdopmynupyiiTe akCHOMBI TEOPUH BEPOSTHOCTEH U CIIEICTBUS U3 HUX.

— JaiiTe kimaccuueckoe omnpezelieHue BEpPOSITHOCTH B 4eM COCTOUT pa3indne MKy BEPOSTHOCTHIO U
OTHOCUTEIBHON 4acTOTOU?

— JlaiiTe onpesenieHUe YCIOBHOW BepOSTHOCTH. Kakue coOOBITHS Ha3bIBAIOTCS HE3aBUCHMBIMH'

— [laiiTe onpenencHue NpOU3BEACHHUS COOBITHIA. JOKaXXKUTE TEOPEMbI YMHOKCHUSI.

— Hamummre dhopmMyny IOTHOH BEpOSATHOCTH.

— Hamummre ¢opmyny baiieca.

— JlaiiTe onpeneneHue Mnocie10BaTENbHOCTH HE3ABUCUMBIX HCIIBITAHUM, U3JIOKHUTE cXeMy bepHymum u
nmokaxknre hopmyy bepHymm.

— Cdopmynupyiite JokampHyl TeopeMy MyaBpa—Jlamiaca, nokaxure teopemy Ilyaccona. Korma
MIPUMEHSIOTCS 3TH TEOPEMBI?

— Jlaiite onpeneneHue ciry4aiiHoi BennuuHsl. [IpuBennure npuMepsl.

— Maiite onpenenenre GyHKIMUA paclpeIe/ICHUs CITydYaiiHON BEJIMYUHBI U JIOKAXKUTE €€ CBONCTBRA.

— Jaiite onpeaeneHue MmIOTHOCTH PaCIIpEEICHUsI BEPOATHOCTEN U IOKAKUTE €€ CBOKCTBA.

— JlaliTe ommcaHWs JAWUCKPETHBIX M HEMPEPBIBHBIX paclpe/elieHnii: OMHOMHAIBHOTO, MyacCOHOBCKOTO,
T€OMETPUUYECKOT 0, TUIIEPreOMETPUYECKOT0, HOPMAJIBHOT'O, IT0KA3aTEIbHOT0, PABHOMEPHOTO.

— Kak HailTu BepOsSITHOCTh MONaJaHus CIy4ailHOM BEJIMYMHBI B 3alaHHBIN UHTEPBAJ, €CJIM OHA paclpeneieHa
M0 HOPMAJILHOMY WJIH ITOKa3aTeIbHOMY 3aKOHY?

— Jlaiite onpeneneHue MaTeMaTUYECKOT0 OXKUAAHMS CIIy4allHOM BEIMYMHBI U IOKAXKUTE €ro CBOICTBA.

— Jaiite onpeaeneHue JUCIIEPCUU CIyYaiHOW BEJIMUUHBI U JIOKAKUTE €€ CBOKCTRBA.

— [aiite onpeneneHue cpeIHEro KBaJpaTHIeCKOro OTKJIOHEHHUS CIIy4aifHOM BEJTMUMHBI U YKaXKUTE €T
MIPEUMYIIECTBA IO CPABHEHUIO C AUCTIEPCHEH.

Tema Ne 3. [Iponopiivy ¥ MPOIICHTHI MIPH PELICHUH MEIUIIMHCKHUX 3ajad.
IL1an

1. Merpudeckue eTuHUIIBL.

2. Pacuér koHIEHTpaIMK PaCTBOPOB.

3. Bonuslii 6anaHc.
Jluteparypa: [1-3].

ILnanbl 1a00paTOPHBIX 3aHATHI

° 3ansatue 1. OOmme cBepeHus 0 PU3MYECKUX SKCIEPUMEHTaX, OLCHKE IMOTPEIIHOCTeH MCTaTHCTHYECKON
00paboTKe pe3yNIbTaTOB.

° 3anatue 2. BrimonHeHme ~— abopaTopHBIX — pabOT O MEXaHHMKE B COOTBETCTBHH €
WHJIUBUTYaTIbHBIM TPapUKOM.

° 3ansTue 3. 3amuTa 1a00paToOpHBIX PadoT.

° 3anstue 4. BeimonHeHue 1a60paTopHBIX padOT IO MOJIEKYJISIPHOM (PU3UKE M TEPMOJUHAMUKE B

COOTBETCTBHHU C HHIMBHUYAILHBIM TPaUKOM.
° 3ansTue 5. 3amuTa 1a00paTopHBIX PadoT.
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° 3anstue 6. BrimonHeHne 1a00paToOpHBIX padOT MO MEKTPUUECTBY B COOTBETCTBUU CHHIMBHYaTbHBIM
rpapuKoM.

° 3ansTue 7. 3amuTa 1a00paTOpHBIX PadoT.

° 3anstre 8. BoinoiHeHHe 1ab0opaTOPHBIX PaboT IO IEKTPOMArHeTH3MY B COOTBETCTBHH C
WHINBUAYaJIbHBIM IPaprKOM.

° 3anstue 9. 3amuTa nabopaTopHBIX padoT.

° 3ansatue 10. Beimonnenne nabopaTopHbIX paboT Mo BOJHOBOW (PM3HKE B COOTBETCTBUH C
WHIMBUAYaJIbHBIM TPapUKOM.

° 3ansTue 11. 3ammra 1abopaTOpHEIX PadoT.

° 3anstue 12. BeimonHeHne 1a00paTOPHBIX pabOT IO aTOMHOW M KBAaHTOBOH (DM3MKE BCOOTBETCTBUH C

WHJIMBHUTy ATbHBIM TPaUKOM.
° 3anstre 13. 3ammTa 1a00paToOpHbIX padoT.

° 3ansTue 14. 3ammuTa 1a00paTOPHBIX PadoT.



