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METOANYECKHUE YKA3AHUSA
JJISA OBYYAIOIIUXCA 11O OCBOEHMIO JUCHUIIJIMHBI (MOIYJIS)

1. | Kadenpa Marematuku, PU3UKA 1 HHOOPMAITMOHHBIX TEXHOJIOTHI
2. | CrenuanbHOCTh 31.05.01 JleuebHoe neno

3. | Aucumrmaa (MOTyIh) b1.0.09 Maremaruka, ¢pusnka

4. | ®opma o0yueHHS Ounas

5. | 'ox Habopa 2021

MeTtoanyeckue PpeKOMeHIALNU

11 MeTO)II/I'leCKHe PEKOMEHIaMu 1MO OpraHusanuu paﬁOTBI CTYACHTOB BO BpEMs IIPOBCACHHUS
JEeKIMOHHbIX 3aHATHH

B xozme nexmmii mpernojiaBaTenb HM3JaracT M pa3bsCHICT OCHOBHBIC, HAMOOJEE CIOKHBIE TOHSATHS TEMBI, a
TaK)Xe CBSI3aHHbBIC C HEW TEOPETHUECKUE U MPAKTHYECKHUE MPOOIEMBI, 1aeT PEKOMEHIANHU ATl IPAKTUIECKOro
3aHATHS YU YKa3aHWUS AJIS BBIIIOJHEHUS! CaMOCTOSATENILHOM paOboThI.

B xone neKIMOHHBIX 3aHATHI 00ydaromeMycs HeoOXOANMO BECTH KOHCIIEKTUPOBAHUE yueOHOro mMarepuania.
OO6pamarb BHUMaHNE Ha KaTeropur, GOpMyITUPOBKH, PACKPBIBAIOIINE COJEPKaHNE H3Y9aeMON JAUCIUITIINHEL,
Hay4HbIC BBIBOJBI M IPAKTUYECKHUE PEKOMEHIALINH, [TOJIOKHUTEJIBHBINA OIBIT B OPATOPCKOM HCKYCCTBE.
XKenatenbHo ocTaBUTh B paboumxX KOHCIEKTaX IMOJS, HA KOTOPBIX JeNaTh MOMETKH, MOAYEPKHUBAIOIINE
0COOYI0 BaKHOCTh TE€X WM MHHBIX TEOPETHUECKUX TMOJN0KEeHUH. PexomeHayeTcs aKTUBHO 33a/1aBaTh
MPENOJABaTEN0 YTOYHSIOIIME BOIPOCHL C LEIbI0 YSACHEHHS TEOPETUYECKHUX IOJO0KEHHUM, pa3pelIeHust
CIIOPHBIX CUTyalUH.

1.2 MeTO}]I/I'leCKHe PEKOMEHIAIUU 10 NOATOTOBKE K NMPAKTUYECCKUM 3aHATHAM

Ha mnpaktudeckoM 3aHATHM CTYyZAEHTBHI pEHIAOT 3ajadd IOJ PYKOBOJACTBOM mpemnonaBatend. CemMuHap
MPOBOJUTCS IO Y3JIOBBIM U HanOoJiee CI0KHBIM BOIpocaM (TeMam, paszeniaM) y4eOHOH IporpaMmel.
[IpakTyeckue 3aHATHS MOCBALICHB W3YyYCHHIO HanOosiee BaXKHBIX T€M yueOHOW aucuumiinHabl. OHM ciiyxat
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 xoze moaAroToBKY K MPAaKTUYECKUM 3aHITUSM CIIENYET U3yUYNUTh OCHOBHYIO U JIOMOJHUTEIBHYIO JTUTEPATYPY,
YYeCTh PEKOMEH/IAIINH MPETIo1aBaTessl U Tpe0oBaHus pabodeii mporpaMmBbl.

MOHO MOATOTOBUTH CBOW KOHCHEKT OTBETOB IO pacCMAaTPUBAEMOM TEMATHKE, MOATOTOBUTH TE3HCHI IS
BBICTYIUIEHHH 110 BCEM Y4e€OHBIM BOIIPOCAM, BHIHOCUMBIM Ha 3aHATHe. CliefyeT IpoayMaTh NMPUMEPHI C 1IEeTbI0
o0OecriedeHus] TECHOW CBS3M HM3y4aeMOM TEOpHH C peaJbHOW MNPaKTUKOW. MOXKHO JOTONHUTH CIHCOK
PEKOMEHJIOBAaHHOM JIMTEpaTypbl COBPEMEHHBIMHU HCTOYHMKAMH, HE TIIPEACTABICHHBIMU B  CIIUCKE
PEKOMEHIOBAaHHOM JIUTEPATYPHI.

13 Meroanyeckue peKOMEHAANMH IO OPraHU3alUM CAMOCTOSITENIbHON PadoThl 00y4aIOLIMXCS

CamocrosiTenpHas paboTa — mIaHupyemas ydeOHas, yaeOHO-ucciIeoBaTeNbcKasl, HayYHO-HUCCIIeA0BaTeIbCKas
paboTa CTyIeHTOB, BBHIIOTHAEMAas BO BHEAYIUTOPHOE BPEMS 1O 33JaHUIO0 U MIPH METOJUYECKOM PYKOBOJCTBE
mpernoAaBaressi, HO 0e3 ero HEMOCPEICTBEHHOTO y4YacTHs (MPH YaCTUYHOM HETOCPEICTBEHHOM Y4YacTHU
[IPEoaBaTessl, OCTaBIIONEM BEIYIYIO POJIb 32 pabOTOM CTYICHTOB).

CamocrositensHas pabdota cryaenTos (nanee — CPC) B BY3e siBnsiercss BaKHBIM BHIOM Y4eOHOH M HaydHOU
nesitensHOCTH cTyaeHTa. CPC urpaer 3HaYMTENBHYIO POJIb B PEHTHHIOBOW TeXHOIOTHH 00ydenus. O0y4yeHne
B BY3e BkitouaeT B celst Be, MPAKTUYIECKU OJIMHAKOBBIE TI0 00BEMY W B3aUMOBJIMSHHIO YacTH — IMpoliecca
o0y4eHust U npouecca camooOyuyenus. Iloatomy CPC nmomkna ctath 3QQeKTHBHONH M IieJeHanpaBIeHHON
paboroii cryneHra.

K coBpeMeHHOMY clielManucTy OOLIECTBO NPENbsBIIAET AOCTATOYHO IIMPOKUN NepedeHb TpeOOBaHUM, cpeau
KOTOPBIX HEMAJIOBAKHOE 3HAUEHUE MMEET HAJIMUME y BBITYCKHUKOB OINpPEEIEHHBIX CIIOCOOHOCTEH M yMEHHS
CaMOCTOSITEIBHO JO0OBIBaTh 3HAHUS W3 Pa3NUYHbIX HCTOYHHUKOB, CHCTEMAaTH3HPOBATH IOIYYECHHYIO
nHPOPMALIMIO, JaBaTh OLCHKY KOHKPETHOW cuTyarun. POopMHpOBaHUE TAKOTO YMEHHS MPOUCXOIUT B




TEYEHHE BCEro NeproAa OOyueHHS uYepe3 Y4acTHE CTYIEHTOB B MPAKTHYECKUX 3aHSATHAX, BBITOJHEHHUE
KOHTPOJIBHBIX 33JIaHUH M TECTOB, HAMMCAHUE KYPCOBBIX U BBITYCKHBIX KBATU(UKAIUOHHBIX padoT. [Ipu aTom
CPC urpaer pemaronryro pojib B X0JI¢ BCEro yIeOHOTo Iporecca.

B mporecce camocrositenbHOW pabOTHl CTYAGHT NMpUOOpETaeT HABBIKKM CAMOOPTaHHM3aIllUH, CAMOKOHTPOII,
caMmoympaBJeHus, caMope(JeKCMd ¥ CTaHOBUTCS AaKTHBHBIM CaMOCTOSITEIBHBIM CyOBEKTOM YueOHOM
JeSITEbHOCTH.

DopMbI caMOCTOATENLHON PabOThI CTYICHTOB pa3HO00pa3Hbl. OHH BKIIOYAIOT B Ce04:

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

- IIOATOTOBKY JOKJIAJI0B ¥ pe)epaToB, HAMMCAHHE KYPCOBBIX M BBITYCKHBIX KBaTH()UKAIIMOHHBIX padoT;

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

OcHOBHOI (QOpMOI1 caMOCTOATENBFHONH pabOTHl CTy[AeHTa SBIACTCS M3y4YeHHE KOHCIEKTa JIEKIUH, HuX
JIOTIOJIHEHUE, PEKOMEHIOBAaHHOW JUTEpaTyphl, AKTMBHOE YyYacTHE€ Ha MpPAKTUYECKMX M CEMUHApCKHUX
3aHATHUSAX.

Yrenue y4deOHUKA

Wzyuas marepuan no y4eOHHKY, CIEAyeT HepexXoIuTh K CIEOYIOLIEMY BONPOCY TOJBKO IOCIE MPABUIBHOTO
MOHUMAaHUS NPeNbIIyLIero, NPou3BoAs Ha Oymare Bce BBIYHMCICHUS (B TOM YHCIE M Te, KOTOpPBIE paau
KpPaTKOCTH OMYIICHBI B YUeOHHKE) U BHITIONHSS UMEIOLIHECs B YIeOHUKE YEPTEKH.

Ocoboe BHMMaHHE cieqyeT oOpallaTh Ha ONpEAeNeHHE OCHOBHBIX MOHATHH. CTyIeHT NODKEH HOAPOOHO
pa3duparh MpUMEpHI, KOTOPHIC MOSICHAIOT TaKUE OMNpEAETICHUS, M YMETh CTPOUTH aHAIOTUYHBIC MPUMEPHI
CaMOCTOSTENIBHO.

HeoOxomumMo mMOMHHUTB, YTO KaXjgas TeopeMa COCTOMT W3 NPEANOJOXKEHWH | yTBepkaeHus. Bcee
MPEIIONOKEHHUST JODKHBI 00s3aTeIbHO HCIOJIBb30BaThCSl B JO0KazaTeNlbcTBe. HyKHO MOOMBATHCS TOYHOTO
IIPEJCTaBICHUS O TOM, B KAKOM MECTE JI0Ka3aTelbCTBA HCIOJIb30BAHO KAXA0€ IPEIIONI0KEHHE TECOPEMBIL.
[lone3Ho cocTaBIATH CXEMBI IOKa3aTeIbCTB CIOKHBIX TeopeM. [IpaBunbHOMY NOHMMaHUIO MHOTHX TEOPEM
IOMOTaeT pa3dop MPUMEPOB MaTeMaTHYECKHX OOBEKTOB, OONAMAIONMX W HE OONaJaIoNIMX CBOWCTBAMH,
YKa3aHHBIMHU B MIPENIOIOKEHUSIX U YTBEPKACHUAX TEOPEM.

[Ipy u3ydeHnn marepuana 1Mo y4eOHHKY IOJIE3HO BECTH KOHCIIEKT, B KOTOPBIM PEKOMEHAYETCsl BIUCHIBATDH
ornpeneneHus, GOpMyITHPOBKU TeopeM, (OPMYIIbI, ypaBHEHHS U T. A. Ha Moisix KOHCHeKTa cielyeT 0TMedaTh
BOIIPOCHI, BBIACICHHbIE CTYACHTOM JJIsl TOJYyYESHHUS MIMCbMEHHOMN MM YCTHOM KOHCYJIbTallUK IPETIO1aBaTEs.
[MucemenHOe odopmiieHne paboThl CTYACHTa UMEET UCKITIOYHTELHO BaKHOE 3HAUYEHHE. 3aliCH B KOHCIIEKTE
JOJDKHBI OBITH ClIeJIaHBl YMCTO, AKKYpaTHO M PACIOJI0KEHBI B ONPEAETICHHOM IOpsiAKe. XOopollee BHEIIHEe
oopmiieHHEe KOHCIIEKTa MO HM3YYEHHOMY MaTepuansy HEe TOJIBKO HPUYYHUT CTyIEHTa K HEoOXOOUMOMY B
pabote MOpsAAKY, HO M TO3BOJUT €My H30€XaTh MHOTOYMCIICHHBIX OIIMOOK, KOTOPbIE HPOMCXOAAT H3-3a
HEOPEKHBIX, OECIIOPSIIOYHBIX 3aUCEH.

BrI1Bo/IBI, MONy4YeHHBIE B BHJIE (POPMYI, pEKOMEHYETCsI B KOHCIIEKTE MOJYEPKUBATH MU OOBOJIUTH PaMKOIA,
YTOOBI NPU MEPEUNUTHIBAHMK KOHCIEKTA OHM BBLACISUIUCH M JIy4lle 3alOMHHAINCH. OMBIT MOKa3bIBaeT, YTO
MHOTHM CTYJICHTaM I[IOMOTaeT B paboTe COCTaBJICHHE JIUCTA, COACPIKALIETO BaKHEWIINE M Hauboyiee 4acTo
ynotpebisiemble (GopMmysibl Kypca. Takod JMCT HE TOJBKO HOMOTaeT 3alOMHUTH (OPMYINbI, HO U MOXET
CIIY>KMTb ITOCTOSTHHBIM CITPABOYHHUKOM JUIS CTYJI€HTA.

Camonposepka

[locme w3ydeHus ONpeneNeHHOW TEeMBl 1O YYeOHMKY ¥ PpEHIeHHd JOCTAaTOYHOTO KOJHMYECTBa
COOTBETCTBYIOUINX 3aJa4 CTYJEHTY PEKOMEHIYETCS BOCIIPOMU3BECTH IO MAMATU OINPEAEICHUS, BBIBOBI
dopmyi, (OpMYIMPOBKH U JOKa3aTeNIbCTBA TeOpeM. BOMpockl JUIsi caMOIPOBEPKH, NPUBEJICHHBIE B
HACTOSIIEM TTOCOOHH, JJAHBI C ENIBI0 IOMOYb CTYJICHTY B IOBTOPEHUH, 3aKPEIJICHUH U MIPOBEPKE MTPOYHOCTH
YCBOGHHS M3YYEHHOro Marepuana. B cimyuae HEOOXOOMMOCTH HAIO €Ie pa3 BHUMATENIBHO pa3oOpaThCs B
MaTtepuaie ydeOHUKa, pemnTh Psi 3a/1a4.

WNHorga HEmOCTaTOYHOCTH YCBOEHHWS TOTO WJIM HMHOTO BOIPOCA BBIICHAETCS TOJNBKO IpPH H3YyYEHUHU
JaJbHENIIEro MaTepuana. B aToM ciydyae Halo BEpHYTHCS Ha3aj ¥ HOBTOPUTH IJI0X0 YCBOECHHBIN pa3/ien.

14. IlpoBenenune 3aHATHH B MHTEPAKTHBHOI ¢opme

WnTepakTHBHOE 00yYeHHE TPEICTABISET COOOH CIOCO0 MO3HAHUS, OCYIIECTRIIEMBIA B ()OPMax COBMECTHOU
JESITeNbHOCTY 00Yy4arolUXcsl, T.€. BCE YYaCTHMKHM 0Opa30BaTENIbHOIO IIpoliecca B3aUMOIECHCTBYIOT APYT ¢
JOPYyroM, COBMECTHO peEIIAlOT TIOCTAaBJICHHBIC MPOOJIEMBbI, MOICIUPYIOT CUTYallld, OOMEHHBAIOTCS
nHpOpMaLel, OLEHUBAIOT IEHCTBHE KOJUIET U CBOe COOCTBEHHOE MOBEACHHUE, MOTPYKAIOTCA B PEANbHYIO
aTMocdepy IeI0BOro COTPYAHUYECTBA MO pa3peLICHUIO TPOOIIeM.

WntepaktuBHas (opma oOydeHus: peanu3yeTcsl B BHJE KOJJICKTHBHBIX PELICHUH TBOPYECKUX 3amad (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,
MOCKOJIBKY 3aJdaHud COACPKAT OONIBINMI WM MEHBIIMH BIEMEHT HEU3BECTHOCTH U HMEIOT HECKOILKO
noaAXoa0B, HCCKOJIBKO MECTOJOB PCIICHU.

15. MeTonnueckue PeKOMEHAAIMH 1O PelIeHHI0 TeCTOBBIX 3aJdaHUil

TecToBas cucreMa mpeaycMaTpUBaeT BOIIPOCHI/3aIaHsI, HA KOTOPhIE 00yYalOMIHiCs JODKEH JaTh OJUH WIIH
HECKOJIbKO BapHaHTOB MPABHJIBHOTO OTBETa U3 MPEMJIOKEHHOrO chucka oTBeToB. Ilpu mowucke oTBeTa
HEOOXOAMMO TIPOSBIIATE BHUMATEILHOCTD.

[Ipu oTCyTCTBHHM Kakoro—nmmbOO OIHOTO OTBETa HA BOIPOC, MPEAYCMATPUBAIOIINA MHOXKECTBEHHBIN BBIOOD,
BECh OTBET CUUTAETCSI HEMPABUILHBIM.

OTBeTHI IPaBUIBHBIE BBICTISIOTCS B TECTE MOAYEPKUBAHUEM HIIH JTIOOBIM IPYTHM TOIYCTHMBIM CHMBOIIOM.

1.6. MeToanyeckue PEeKOMEHJIAIMM IO PElICHUIO 3ala4, B TOM YHCJe AONMOJHUTEIbHBIX

BaxHbIM KpuTepueM yCBOEHHS TEOPHH SIBIISICTCS yMEHHUE pellaTh 3a/1a4u Ha MPOHACHHBIN MaTeprall.

[lpu pemennn 3agad HYKHO OOOCHOBATH KaXKIBI ITall PELICHUS HCXOIS W3 TEOPETUUECKUX IMOJIOKEHUN
Kypca. Ecnu cTyneHT BHIUT HECKOJIBKO ITyTeHl pelleHus, TO OH AOJDKEH CPaBHUTh MX M BBIOpaTh U3 HHUX
caMblil myuinid. [Tone3Ho 10 Hayana BEIYUCICHUN COCTABUTh KPATKUM IJIaH PELICHHUSL.

Pemenus 3amau v npuMepoB ClieAyeT H3/Iarath MOApOOHO, BRIMHMCICHUS paclojiaraTh B CTPOrOM IOPSIKE,
OTZEJIsIsl BCIOMOTaTeNIbHBIC BEIYUCICHUS OT OCHOBHBIX. UEpTEeKH MOXHO BBIIIOJIHATE OT PYKH, HO aKKypaTHO
U B COOTBETCTBHM C IAaHHBIMH YCJIOBHSMU. Eciam ueprex TpeOyeT 0co00 TIIATEIBHOTO BBIIOIHEHHS
(HampuMmep, Tpu TrpadUUECKOW MPOBEpKE pEIICHHs, MOJYYEHHOTO ITyTeM BBIYUCICHHH), TO CIEAyeT
MOJIb30BATHCS IMHEWKOH, TPAHCIIOPTHPOM, JICKAJIOM M YKa3bIBaTh MacIITal.

Pemenne xaxnod 3agauMl AOJDKHO AOBOIUTHCS 1O OTBETa, TPpeOyeMOro YCIOBHEM, M MO BO3MOXKHOCTH B
o01IeM BUzie ¢ BEIBOJOM (OPMYIIBL. 3aTeM B MOJyYEHHYIO (OPMYITy IMOACTABIISIOT YHCIOBBIC 3HAYCHUS (eciu
OHH J]aHbl). B MpOMeXyTOUHBIX BEIYMCIICHUSIX HE CIIEyeT BBOAUTH MPUOIKEHHbIC 3HAUCHHS KOPHEH, Ynciia
ZTUT. I

[lomydeHHBII OTBET ClEAyeT MPOBEPATh CHOcO0aMH, BHITEKAOIIMMHU W3 CYIIeCTBa MaHHOW 3amaun. Ecmm,
HampUMep, pemanach 3ajada ¢ KOHKPETHBIM (PU3UUECKUM WIIA TEOMETPUUCCKUM COJIEpKAHUEM, TO TIOJIE3HO,
MPEXIe BCEro, MPOBEPUTh PAa3MEPHOCTh MOIY4YEHHOro orBeTa. Ilonme3Ho Takxke, eciyd BO3MOXKHO, PEILUThH
3aJa4y HECKOJIbKMMH CIIOCOOaMU U CPAaBHUTD IMOJTyYEHHBIE PE3YJIbTATHI.

Pemenne 3amay ompenesieHHOTO THIA HY)XHO HPOJOJDKAaTh 1O NPHOOPETEHUs] TBEPABIX HABBIKOB B HX
peueHuu.

Ilepen pemeHueM 3a1auu JOJDKHO OBITH IOJHOCTBIO TpHBEAEHO ee ycioBue. CaMo peleHue cieayer
COIIPOBOXKIATh HCO6XOIII/IMBIMI/I pacu€TaMi U MOACHCHUAMHA C YKAa3aHUEM IIPUMCHICMBIX (I)OpMy.H, aHaJIN30M
1 BBIBOJIAMH.

PaGora nmomkHa OBITH OQoOpMIICHa aKKypaTHO, HamucaHa pa30opunBO 0Oe3 MOMAapoK, 3a4epKUBaHHN U
COKpAILIEHUI CIIOB.

1.7. MeTonnyeckue YKa3aHHUA MO MOATOTOBKE K PeElIeHHIO KECOB — MPAKTHYECKHX CHUTyalui

Keiic (B mepeBoje C aHMI. — Ciy4ad) OPEACTAaBISAET COOOW MPOOIEMHYIO CHUTYaIMIO, MPeIiaracMyro
CTyJeHTaM B KadyecTBE 3aJaud JJIs aHaiuu3a W mowcka pemreHus. OOBIYHO KeWC COAEPKHUT CXEMaTHYeCKOe
CJIOBECHOE ONMCAaHWE CUTyalllH, CTATUCTUYECKHE JaHHBIe, a TaK)Ke MHEHUS W CYXICHHS O CHUTYaIusX,
KOTOpbIE TPYIHO NpeAcKa3aTh WM M3MepuThb. Kelic, oXBaThiBaeT Takue BHIbI PEUYEBOH AEATEILHOCTH Kak
YTEHHUE, TOBOPEHHE U IHCHMO.
Keficel HarmsimHO NIEMOHCTPHPYIOT, Kak Ha MPakTHKE NPHUMEHSETCS TeopeTHdyecKuid marepuan. JlaHHBINA
MaTepHaj HeoOXOOUM JJisl OOCY)KICHHS MpeiaraeéMblX TEM, HAlpaBJICHHBIX Ha Pa3BUTHE HABBIKOB OOIIECHMS
W TIOBBIIICHUSI TPO(ECCHOHATBLHON KOMIIETEHIIMU. 3a4acTyio B KeicaxX HET sSICHOTO pelleHHs MpoOJeMbl U
JOCTaTOYHOTO KOJIMYECTBA HH(POPMAIHH.
AmnHanm3 Ketica JIOJDKEH OCYIIIECTBISITECS B ONIPE/ICIICHHOH ITOCIIEI0BATEIBHOCTH:

- Brigenenue mpobiaemsl.

- [Touck (akToB 10 1aHHOU HpodIIEeMe.

- PaccMoTpeHHe aJIbTEpHATHBHBIX PELLICHUM.

- Be100p 060CHOBaHHOTO pEIIEHMSL.

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

I[OMaH_IHI/Ie/I/IHI[I/IBI/I,Z[yaHLHBIC 3alaHusgd 10 KYpPCY BBIIIOJIHAKOTCA 06y‘laIOHII/IMPIC$I CaMOCTOATCIIBHO B
OT,Z[CJIBHOfI TCTpaau WIK B TCTPAAU JJI MMPAKTUICCKUX 3aHIATUH.



JloMarHvie/MHIMBUIyalIbHBIC 33/IaHUs  OPUCHTHUPOBAHBI HA 3aKPEIUICHUE TEOPETHUECKOTO MaTepHuaa,
M3YYCHHOTO B XOJI¢ JICKIIMOHHOTO 3aHATHUS M OTPAOOTAHHOTO HA MPAKTUYCCKHUX 3aHATUAX MO KaXIOH Teme
Kypca.

[lpr  BBHIMONHEHWW  JIOMANTHETO/WHIWBUAYATBHOTO  3allaHusg  OOydarolmuiics  JIOJDKEH  MOBTOPHUTH
TEOPETUYCCKUI MaTepHal JICKIIMU MO JaHHON TeMe; pa300paTh 3allaHus, BBHITIOJHCHHBIC HA MPAKTUYCCKOM
3aHATHU; 3alKCaTh YCJIOBHE 3aJlaHUsl B TETPaJlb; MOJHO U ¢ 0OOCHOBAHUEM JCWCTBUI BBITOJIHUThH PEIICHUEC
3aJlaHui; IPU HEOOXOANMOCTH MPUBECTH HEOOXOAMMEIE YTOYHEHUS ((POPMYIBI, TEOPEMBI, YTBEPKICHHUS), HA
OCHOBE KOTOPBIX ITPOBOJIUIIOCH PEIICHHUE; 3aMHCATh OTBET HMJIH BBIBO/L.

Bce wunaumBuayanpHBIE 3aJaHWs HEOOXOIWMO 3alUTUThL B YCTHOW (oOpMe, OTBETUB Ha BOMPOCHI
MPEeTo/IaBaTels Mo BHIOTHEHUIO 3aJIaHUH U 00OCHOBAHHIO TIPUBEJICHHOTO PEIICHUS.

19. Meroanyeckue PEKOMEHIAIMH 110 BBINOJHEHHI KOHTPOJIbHBIX PadoT

KonTponbHbIe pabOTHl TIO JAaHHOW TUCIHILIMHE BBIMOJHSIOTCS B OTIENBHBIX TETPAIIX ISl KOHTPOIBHBIX
paboT WK Ha OTHACIBHBIX JIUCTAX, KOTOPBIX XPAHATCS y MPENOABATENIS; B HUX ke 00yJYarONUIACS BBITIOTHSICT
paboTy Haj MOMYNICHHBIMH OIIMOKaMU B CiIy4ae HEYJIOBJICTBOPUTEILHOTO BBHITIOJIHCHUS KOHTPOIBHOMN
PpabOThI WITH IOTIOTHUTENIBHOE 3aJ]aHKe JUIsl TOTYCKa K Iepecaue KOHTPOJIBHOM paboThI.

KouTpoinbsHast paboTa cunTaeTcs 3a4TCHHOM, €CIIM IIPABUILHO BBITOIHEHO He MeHee 60% 3amaHuii.

3aaHusl KOHTPOJILHON pabOThI BHIMIONHSAIOTCS aKKYpaTHO, MOCIIE0BaTEIbHO, 00OCHOBAHKME PEIICHHS U OTBET
00s13aTEJIbHEI B KAXKIOM 3aJaHHUH.

[pu Harmucannu pabOTHI MOXKHO MCIONB30BATh YEPHOBUK.

[Ipu BBHIMONIHEHUN KOHTPOJIBHBIX pabOT HE JOMYCKACTCs MCIONIb30BaHHE MOOMIBHBIX YCTPONCTB, T'aKETOB,
KaIIbKYJIATOPOB, YIeOHOM TNTEPATYPHI.

1.10. Meroauyeckne peKOMEHIANMHU MO MOATOTOBKE K cAade KOJJIOKBHYMA

KonnokBuyM npoBOJUTCS MO TEOPETHUECKOM 4aCTH Kypca U COCTOUT U3 HECKOJIBKHX 3TaIoB.

1 Dran. YcTHBIH OPOC 10 OTIPEACTICHISIM.

Bce ompenenenus HeoOXoauMO 3HaTh Hau3ycTh. Kaxaoe BepHO chopMyIHpoBaHHOE onpeneneHue — 1 Gamr.
Heo6xonumo HaOpaTh MakcumyM — 3 Oaiuia, MUHUMYM — 2 Oaia.

Ecnu oOyuarommiicss He cpaBWICS C JaHHBIM 3TaloM, TO MPOAOJDKAET OCBaMBaTh YUYEOHYIO IUCLMIUIMHY
CaMOCTOSATENBHO 110 cledyroueil monbITkd. bamwmel (2 wnu 3), monydeHHbIe 3a MEpBbIA 3Tam, MOTYT
COXPaHATHCA 0 CeyIoLIel epeciady KOJIOKBUYMa.

2 Ortan. YCcTHBI BOMpoc € pa3BepHYTHIM oTBeTOM. [IpHm moaroroBke k oTBeTy Ha Borpoc (B TeueHue 20
MUHYT) CYHMTAETCS JOIyCTUMBIM HCIIOJIB30BaHUE COOCTBEHHOPYYHO HAIMCAHHOTO KOHCIIEKTa, 3aIlluCeH.
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 Bpewmst oTBeTa penojaBaTento 00yJaronIHics MOKET BECTH KaKUe-TH0O0 3alTUCH HA YKCTOM JIUCTE OyMaru.
MakcumanbHOe KOJNHMYeCTBO OalioB 3a OTBET HA BONPOC oOOydaromuiics IOMy4aeT, €CIM JaHbl BCe
orpenesieHus, cOpPMYJIMPOBaHbl M JIOKa3aHbl YTBEP)KICHMS, NPUBEACHBI NMPUMEPHl U KOHTPIPHUMEPHI, H
MUHHMMAJIbHOE — €CJIH JIaHbl BCE OIpeneNeHus, ChOPMYITUPOBAaHbI YTBEPKICHHS, JOKA3aTeILCTBA IPUBEICHBI,
HO TOJIBKO HA YPOBHE HJICH.

111. MeTtoauyecKkue peKOMEHIAHH K BHINIOJHEHHUIO JIA00PATOPHOIH padoThI

JlaGopaTopHbie pabOThI COYETAIOT AJIEMEHTHI TEOPETHUECKOTO UCCIIEIOBAHUS U MPAKTUIECKON paboThl. BeimonHss
nabopaTopHbIe pabOTHI, 00yJaroIIrecs Tydllle YCBauBalOT MPOrPAMMHBIN MaTeprall, TaKk KaKk MHOTHE
OTIpeIeTICHNS], Ka3aBIINeCs OTBICYEHHBIMH, CTAHOBSITCS BIIOJIHE KOHKPETHBIMU, TPOUCXOAUT COTPUKOCHOBEHHUE
TEOPHH C NMPAKTHKOH, YTO B IIEJIOM COJACHCTBYET MOHUMAHHIO CIIOKHBIX BOIIPOCOB HAYKH U CTAHOBJICHHIO
o0yyJarommxcs Kak Oy IyIux CeluaTiucTOB.

BrimonHenne nabopaTtopHbIX paboT HAIIPaBJIEHO Ha:

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

JlaGopartopHble 3aHATHS Kak BUA yu4eOHOH NeSTENbHOCTH JOJDKHBI IPOBOANUTHCS B CIICLUATBHO 000PYI0BAHHBIX
n1a00paTopHsiX, T1IE BEIMOIHSIIOTCS TabopaTopHbIE PabOTHI.

dopma opraHuzaIiy ydayxcs Ui IpoBeIeHus 1a00paTOPHOTO 3aHATHS — (POHTATIBHAS, TPYIIIOBAT U
WHINBUAYAJIIbHAA — ONPEACIIACTCA NPEIogaBaTeiieM, UCXO0Ad U3 TEMBI, LECJIN, IOPSAAKa BbIIIOJTHCHUA pa6OTLI.
Otuér o BeIMoOIHEHNH 0JI0Ka 1a00paTOpHBIX paboT BHINONHSACTCS Ha iucTax popmarta A4 u

MOJIINBAETCS B CKOPOCILIMBATEINB C TIeppOpaLiuei.

Otuért ohopmitsieTcs: YepHUIIAMH YEPHOTO WITH CHHETO [[BETA, PUCYHKH U TAOJHIIBI BHIIOITHSIOTCS KApaH/IAIIoM C
rpudenem TBEpaocThio 2H (2T), H(T) mnu HB(TM). JlonyckaeTcst BHECCHHE U3MCHEHHUH B paO0OTY B COOTBETCTBUU
¢ I'OCT 2.503-2013 (cwm. pazgen 5).

CTpYKTYpHBIMH 3JIEMEHTaMH OTUYETA O JIAOOPATOPHBIX PadOTax SABISIOTCS:



o) TUTYIBHBIN JHUCT;

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

o OT4éT O BBIMOJHECHUM KaXKA0W M3 jJabopaTopHbIx padoT (popma 20 B coorBercTBuHu ¢ I'OCT 2.104-
2006). Kaxxmas otaensHas paboTa HAaUMHAETCS ¢ HOBOTO jucTa. OTUET O BHITIOIHEHUN PabOTHI COCTOUT U3:

- Kpatkoro onucanusi 3KCIEpUMEHTAIbHON YCTaHOBKU, M3Y4aeMBbIX (DU3NYECKUXSIBICHUN;
- XoJ BBINIOJIHEHUS PabOTHI;

- W3mepeHHbIE 3HAUCHUS;

- Pacuér nonymeHnHol morpemHocTy (MPsIMOi U KOCBEHHOH);

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

- BriBo 0 iponetanHON padore.

1.12. MeTtoauyeckne PeKOMEHIANMHU IO BBLIMOJHEHHK) WTOTOBOr0 TeCTA

WToroBerii (3Kx3aMEHAIIMOHHBIN) TECT MPOBOIUTCS B BHJIC KOMIIBIOTEPHOTO TSCTUPOBAHMSL.

JUis yCHeniHoro MPOXOXACHUS HTOTOBOTO TeCTa OOydaroluecs B PEKUME CaMOIOJTOTOBKU BBITIOTHSIOT
3aJaHus MOJATrOTOBUTEIbLHBIX TECTOB.

CnoxxHble 3aJaHUs, BCTPEYAEMBIE B TECTaX, CTYJEHTHl MOTYT BBINOJIHATh HA FPYNIOBBIX U UHIUBHUIYAIbHBIX
KOHCYJIbTAIIUAX IO MIPEAMETY.

[lepen mpoxoXkiacHHEM TecTa OOYYAIONIUHCS JO/DKEH IMOBTOPUTH BECh TECOPETHUUYCCKHHM M TPAKTUYCCKHUIMA
MaTepuai Kypca, BBIyYUTh OCHOBHBIE ()OPMYJIBI, OTIPENIEICHUS, YTBEPKASHUS  TEOPEMBI, 3HATh CIOCOOBI U
METOJbI PEIICHUSI KIOYEBBIX 3aJaHUI Kypca.

113. Meroanyeckue peKOMeHIAIMH MO NMOATOTOBKE K cIade 3adera

OK3aMeH OCYIIECTBIsIeTCA B paMKax 3aBepIICHUs U3yUeHUs TUCHUIUIUHBI (MOYJIS) U TO3BOJIAET ONPEACTUTh
Ka4eCTBO YCBOCHHUS M3YUYEHHOIO MaTepHalia, a TakiKe CTEIeHb C(OPMHUPOBAHHOCTH KOMIICTEHITHI.

CryneHThl 00513aHbI C1aBaTh 9K3aMEH B CTPOTOM COOTBETCTBHU C YTBEPI)KIACHHBIMHU YUCOHBIMH ILTaHAMH,
pa3paboTaHHBIME COTJIACHO 00Pa30BaTEIbHBIM CTaHAAPTaM BBICIIET0 00pa30BaHUSI.

ITo mucuumuinHe «Anredbpa U TeOMETPHsM» dK3aMeH MPUHUMAETCS 110 OMIeTaM, CoAepIKaIluM JIBa
TEOPETHIECKUX BOMPOCA. IK3aMCHAIIMOHHBIC OWIICTHI yTBEP)KIAOTCS Ha 3aceaHuu Kadeaphl.

DK3aMeHaTopy MpeloCTaBIIsieTCs MMPaBO 33/1aBaTh CTYJIEHTaM BONPOCH! B paMKax Ouiera, a Takke, TOMHUMO
TEOPETHUUYECKUX BOIPOCOB, MIpearaTh 3aa4M NPaKTUKO-OPHEHTUPOBAHHON HANPABIEHHOCTH 110 NMPOrpaMMe
JJAHHOT'O Kypca.

[Ipu siBKe Ha dK3aMeH CTYICHTHI 0053aHBI IMETh MpH ceOe 3a4eTHYIO KHIDKKY, KOTOPYIO OHH TPEAbSBISIIOT
9K3aMEHATOpy B Ha4aJe SK3aMeHa.

Pexomenyercst mpy MOAroTOBKE K AK3aMEHY ONUPAThCS Ha CIETYIOMNH TUIaH:

1. TIpocMmoTpeTs mporpamMMy Kypca, ¢ IelbI0 BBISIBICHHS HanOoiee MpoOJIeMHBIX TEM, BOIIPOCOB, KOTOPHIE
MOTYT BBI3BAaTh TPYJHOCTH IIPH MOATOTOBKE K DK3aMEHY.

2. Tembl HE0O0XOAMMO H3y4aTh IIOCJENOBATEIFHO, BHUMATENBbHO OOpalias BHUMAaHUE Ha OIKCAHHE
BOIIPOCOB, KOTOPBIE PACKPBIBAIOT €€ cojiepkanne. HaunHaTs He0OX0MMO ¢ TIEpBOM TEMBI.

3. Ilocne paboTbl Haa MEpBOH TEMOM HEOOXOJMMO OTBETUTH Ha BOMPOCHI AJISI CAMOKOHTPOJIS M PELIUTH
TecToBble 3aMaHus K Hed. [Ipu sTom ans 3p¢deKTHBHOro 3akperyieHnss HHGOPMALMU MPOpEeNIaTh TECT
NepBLI pa3 JTy4ile 0e3 UCTIONB30BaHUS YUCOHBIX MaTEpHAIIOB, BTOPOH pa3 ¢ UX MCIIOIb30BAHUEM.

4. U Tak nmanee 1Mo OCTAIbHBIM TEMaM.

I1. Ilnanbl NpaKTUYECKUX 3AHATHIT

Tema Ne 1. DneMeHTBI JUCKPETHON MaTEMaTHKH.
ILnan

1. MHoXecTBa U DIIEMEHTHI MHOKECTB.
2. CpaBHEHHE MHOXECTB.

3. Ormepanuu HaJl MHOKECTBAMHU.

4, MaremaruuecKkas JIOTHKA.

Jluteparypa: [1-3].

Tema Ne 2. OcHOBBI TEOpPUU BEPOSITHOCTH M MATEMAaTUIECKOW CTATHCTUKU
Ilnan

1. Kiaccuueckoe onpeneneHne BEpOITHOCTEH.
TeopeMa cokeHHs BEPOSITHOCTEM.
Teopema yMHOXKEHHS BEPOSTHOCTEH.
®opmyiia OJHOM BEPOSITHOCTH.

®opmyina baifeca.

o~ W
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6. OCHOBHBIE XapaKTEPUCTUKU CITyYaitHOW BEITHMYUHBI.
7. 3amadun MaTeMaTHYECKON CTATHCTHKH.
8. Dwmmmpudeckas 00pabOTKa OMBITHBIX JAHHBIX.

Jluteparypa: [1-3].

Ipumep Keiic-3a1aHusi A KOJUIEKTHBHOIO PelIeHH:

Bpak npu nmpon3BoICTBE HEKOTOPOTO M3Aemus Beaencteue nedexra D cocrasnser 11%, a Bcneacteue aedexra E
—12%. IIpouieHT TOAHOM MPOIYKIUU cocTaBisieT 86%.

[TycThb p — BEpOSTHOCTH TOTO, YTO CIIYYAHO B3SATOE M3JeNue OyIeT MpU3HaHO OPaKOBaHHBIM KaK BCIIEJCTBUE
nedexra D , Tak 1 BenencTeue nedexra E

a) Torna 3nauenue 100p paBHoO...

0) BeposiTHOCTB TOTO, YTO CpEIU MPOAYKIHH, 3a0pakoBaHHON BeneacTBue Aedekra D, okaxercs v nmpoayKuus,
3a0pakoBaHHas BeieacTBue nedexra E, paBHa...

B) YCTaHOBUTE COOTBETCTBHE MEKAY 00beMOM N MPOU3BEICHHON MPOAYKINU B HanOoJiee BEPOSTHBIM
KOJINUECTBOM HM3JIEJINH, OpakOBaHHBIX TOJBKO BeieacTBHE AedekTa D:

1) N=100

2) N=200

3) N=500

Bormpocsr m1s caMOKOHTPOIS

—  CdopmynupyliTe akCHOMBI TEOPUH BEPOSTHOCTEH U CIIEICTBUS U3 HUX.

— JlaiiTe kimaccuueckoe onpeselieHue BEpPOsITHOCTH B 4eM cOCTOUT paszinudne MeXIy BEPOSTHOCTHIO U
OTHOCUTEIBHON 4acTOTOU?

— JlaiiTe onpezenieHUe YCIOBHOW BepOSTHOCTH. Kakue cOOBITHS Ha3bIBAIOTCS HE3aBUCHMBIMH'

— [laiiTe onpenencHue NpOU3BEACHHUS COOBITHI. JOKaXKUTE TEOPEMbI YMHOKCHUSI.

— Hamummre dhopmMyny TOTHOH BEpOSATHOCTH.

— Hamumure dopmyny baiieca.

— JlaiiTe onpeneneHue MOCIeI0BaTENbHOCTH HE3aBUCUMBIX HCIBITAHUM, U3T0KUTE cxeMy bepHymin u
nokaxure hopmyny beprymam.

— Cdopmynupyiite JokambHyl0 TeopeMy MyaBpa—Jlamiaca, nokaxure teopemy Ilyaccona. Korma
MIPUMEHSIOTCS 3TH TEOPEMBI?

— Jlaiite onpeneseHue ciy4aiiHol BesinuuHebl. [IpuBennure npuMepsl.

—  Maiite onpenenenre QyHKIMUA PacIpeIe/ICHUs CITydYalHON BEIMYMHBI U JIOKQKUTE €€ CBONCTBRA.

— [laiiTe onpezeneHue NIOTHOCTH PaclpeeIeHHs BEPOSITHOCTEN U JOKAKUTE €€ CBOMCTBA.

— JlaliTe ommcaHWs JAUCKPETHBIX W HEMPEPBIBHBIX paclpe/elieHnii: OMHOMHAIBHOTO, MyacCOHOBCKOTO,
TEOMETPHUUYECKOT0, THIIEPreEOMETPUIECKOT0, HOPMAIBHOT' O, TIOKA3aTEIbHOIO, PABHOMEPHOTO.

— Kak HaliTi BEepOSITHOCTb NMONaJaHus CIIy4aiiHON BEIMYMHBI B 3aJaHHBIN HHTEPBAJ, €CIU OHA paclpeeeHa
M0 HOPMAJILHOMY WJIH ITOKa3aTeIbHOMY 3aKOHY?

— [laiiTe onpeneneHne MaTeMaTHIECKOTO 0KMIAHUS CITydailHON BETMYMHEI U JJOKAKUTE €r0 CBOMCTBA.

— Jaiite onpeaeneHue JUCIIEPCUU CIIyYaiHOW BEJIMUUHBI U JIOKAKUTE €€ CBOMCTBA.

— [laiiTe onpeneneHne cpeaHEro KBaJpaTHIecKoro OTKJIOHEHUS CIIy9aifHOM BETMUMHBI U YKaXKUTE €T
MIPEUMYIIECTBA IO CPABHEHUIO C AUCTIEPCHEH.

Tema Ne 3. [Iponopuny 1 MPOICHTHI TIPH PELIICHHH MEIUIIMHCKHUX 3ajad.
ILnan

1. Merpudeckue eTuHUIIEL.

2. Pacuér koHIEHTpaIMK PaCTBOPOB.

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

ITnanbl 1a00paTOPHBIX 3aHATHI

3anstue 1. OOmme cBemeHUS O (PU3HUECKUX DKCIICPUMEHTAX, OIECHKE MOTPEITHOCTEH HCTaTHCTHYECKON
OpaboTKe pe3yabTaToB.

3aHsaTue 2. Brinonnenue J'Ia60paT0pHI>IX pa60T 110 MCXaHHUKE B COOTBCTCTBHH C

WHJIUBUTYaTTbHBIM TPapUKOM.

3anstue 3. 3ammra 1a00paTOPHBIX PadoT.

3ansatue 4. BoimonneHne 1a60paTopHBIX pabOT IO MOJIEKYJISIPHOM (PU3UKE M TEPMOJUHAMUKE B

COOTBETCTBHH C WHANBHIYaJIHHBIM TPapUKOM.

3anstue 5. 3ammra 1a00paTOpHBIX padoT.
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° 3anstue 6. BrimonHeHne 1a00paTOpHBIX padOT MO MEKTPUUECTBY B COOTBETCTBUU CHUHIMBHYTbHBIM
rpapuKoM.

° 3ansTue 7. 3amuTa 1a00paTOPHBIX PadoT.

° 3ansTue 8. BrimonHenue 1abopaTOpHBIX paboT MO 3JEKTPOMATHETHU3MY B COOTBETCTBUH C
WHMBUIYaJIbHBIM IPapUKOM.

° 3anstue 9. 3ammra 1a00paTOPHBIX PadoT.

° 3ansatue 10. Beimonnenne nabopaTopHBIX pabOT MO BOJHOBOW (PU3HKE B COOTBETCTBUH C
WHMBUYaJIbHBIM IPapUKOM.

° 3ansatue 11. 3ammra nabopaTopHbIX padoT.

° 3anstre 12. BeimonHeHne 1a00paTOPHBIX pabOT IO aTOMHOW M KBaHTOBOH (DM3MKE BCOOTBETCTBUH C

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

° 3ansTue 14. 3ammuTa 1a00paTOPHBIX PadoT.



