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1.Bua ¥ THN PAKTHKH
VYyeOHas npakThka «YdeOHas MpakTHKa IO MaTeMaTHKe» oTHocuTca K bioky 2. Ilpakrtuka,
BirodeHa B b1.0 O6s3arensayro yacth, b2.0.05. [IpenmMeTHO-MeTOAMYECKUI MOIYIb 11O TPO(HITIO
«Marematukay, b2.0.05.01(Y)Yuebnas npakTuka 10 MaTreMaTHKEe OCHOBHOW MpOQeCCHOHATHHON
o0pa3oBaTeNpHOM MIpOrpaMMbl  BBICIIETO 00pa3oBaHusi — MporpamMmbl OakajgaBpuara I10
Hanpasienuto noarotoBku 44.03.01 INemarormueckoe oOpa3oBaHHe, HANPABICHHOCTH (TPO(UIIH)
oOpa3zoBarenbHOM nporpaMmsl «MaTemMaTHKay, 3a04HON (HOPMbI 00yUESHHUS.
Bua npakTuku: yaeOHasl.
THun NpakTHKHU: TEXHOJIOTMYECKA.

2.1lepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUsI MPU MPOXOKTEHUN MPAKTUKH

Llenpto TpaKkTHKU SBJseTCd MOATOTOBKAa OakaiaBpa K paboTe yduTelneM MaTeMaTUKH B
o0m1ieo0pazoBaTeIbHON MIKOJIE. BakHOH 11eNTbI0 PO ECCHOHAIBHOMN MTOTOTOBKU YIUTES SBIISCTCS
¢dbopMupoBaHue yMeHu# pemath 3a1a4nd. OCHOBHAS 1I€b MPAKTUKyMa — CPOPMHUPOBATH Y CTY/ICHTOB
MPAKTUYCCKUE YMCHHSI U HABBIKW B PEIICHUH 3a/1a4.

3aayamMul TaHHOM MPAKTUKU SBIISIOTCS:
- I3y4YCeHHE 0COOEHHOCTEH TPO(HEeCCHOHATILHOM NEATSIILHOCTH YUIUTENSI MATEMATHKH;
- hopMHUpOBaHUE MPEAMETHBIX MPO(HECCHOHATBLHBIX KOMITETEHIINH, HEOOXOAUMBIX IJIs MOATOTOBKU
y4gammxcs K mpoueaypam EnnHoit cuctemsl onieHku kadectBa oopazosanus (ECOKO), mpoekTHOIM,
y4e0HO-UCCIIeIOBATENLCKON, ONMMIIMATHON W MHOW ACSITENbHOCTH, TpeOyrolel yriiyOoleHHBIX

MPEAMETHBIX 3HAHUM 110 MaTEMaTHKE.
[TpakTuka HampaBieHa Ha (GOPMUPOBAHHE CIACAYIOLUIUX KOMITETEHITHI:

Kommereniusa u
WHJIUKATOPHI €€

OO6pazoBarenbHbIe Pe3yabTaThl AUCHUTIIHHBI
(atamb! GOpMUPOBAHUS AUCITUTLIMHBI)

HOCTI/DKGHI/IH B 3HaeET ymeer BJIAACET
JUCILIUILIHHE
VK-1. Crnocoben OP-1. 3naer MeTonpl OP-2 Ymeer OP-3 Bnaneer
OCYILIECTBIISATh MOUCK, KPUTUYECKOTO aHAIN3a | IPUMEHSTh HaBbIKaMH pedieKcHn
KPUTUYECKHUI aHAIU3 U | U CUHTE3a CHUCTEMHBIN ITOIXO.I 10 IOBOZY
cuHTe3 uHbopMaIuy, uHpopMmaIu JUIsL peILICHHS COOCTBEHHOM U Uy>KOM

NPUMEHSTH CUCTEMHBIN TIOCTaBJICHHBIX 33/1a4 | MBICIHUTEIEHOM

HOJXO/ JUIsl peLIeHUs JEeSTEIIbHOCTH

MIOCTABJICHHBIX 33124

VK-1.2. Ilpumensier

Jgorudeckue Gopmsl 1

MpOLEaYypHl, ClIocoOeH

K peQuieKCHH 10

MOBOJTy COOCTBEHHOI U

4y>KOM MBICIUTEIbHON

JeSITETTHHOCTH.
[TIK-1. Ciocoben OP-4. 3naer posb 1 OP-6 ymeer OP-7 Bnaneer
OCBauBaTh U MECTO MaTEMaTHKU B | OCYILECTBISTH OTOOp | JeHCTBHEM
WCTIOJTh30BaTh 001Ielt KapTrHe y4eOHOTO COZIEPIKaHUS | TIPOCKTHPOBAHUS
TEOpEeTUYECKHE HAy4YHOTO 3HAHMS; JUTSL €TO peaNT3ali B | PasIMYHBIX (GopM
3HaHUA U OP-5. 3naer pazIMyHBIX hopmax y4eOHbIX 3aHATHH,
IIPaKTUYECKHE CTPYKTYpY, COCTaB U 00yueHust B OP-8 Bnazeer
YMEHUS ¥ HaBBIKH B TMIAKTAIECKAE COOTBETCTBHUH C HaBBIKOM ITPUMEHEHHSI
IPEeIMETHOM €IIMHULIBI COJCPXKaHUS | COBPEMEHHBIMHU Pa3IMYHBIX METOIOB,
obnacTu pu IIKOJIBHOTO Kypca TPeOOBAHUSMU K TIPUEMOB 1
peleHIH MaTeMaTHKH. 00pa30BaHHUIO. TEXHOJIOTHH B




po¢eCCUOHATBHBIX 00yJeHU
3ajau. MareMaTuKe.
[IK-1.2. Ymeer
OCYIIECTBISTH OTOOP
y4eOHOT0

COZIep KaHuUs IS €TO
peanu3aliyu B
pa3nu4HbIX (hopmax
oOy4eHHs B
COOTBETCTBHUH C
TpeOOBaHUSIMHU
dI'OC OO.

3. MecTo npakTHKHU B CTPYKTYpe 00pa3oBaTe/ibHO NMPOrpaMMbl

Y4eOHast 03HAKOMHUTENbHAS MpakTHKa (Mpodmis MaremaTuka) OTHOCUTCS K 00s3aTeIbHON
4acTH y4eOHOTrO IJIaHa, BXOAUT B 0a30BYIO YaCTh MPEAMETHO-METOAMYECKOTO MOTYIIA.

Omna HampaBiieHa Ha OCMBICIICHHE COJIEP)KAaHMU MATEMAaTHIECKUX TUCIUTUIMH C TOYKHU 3PEHUS
NPUMEHEHHs U3y4eHHOT0 MaTepHaia B Oynymei npodecCHoHaIbHON A TeIbHOCTH.

CopneprkaHue MPaKTHKH CBSI3aHO C MaTEPUATIOM MaTEeMaTHIECKUX JUCIMILUIMH MIEPBOTO Kypca:
Anre6psl, ['eomerpun, MaTematinueckoro aHaam3a.

4, O0beM NPAKTHUKHU B 3a4€THBIX ¢IMHUIIAX U €€ MPOI0/KHTEeTbHOCTD.
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5. Coaep:xkanue NpakTHKH, GOPMbI OTYETHOCTH N0 NPAKTHKE

KonuuecTBo yacoB no ¢popmam
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Kparkoe onucanme coaep:kaHusi TeM (pas3iaesioB):

YriyOneHue mpeaMETHBIX 3HAHUN 1O MaTeMaTHKe (pelleHHWe 3aJaHuil TOBBIIICHHON
CIIO)KHOCTH, pEUICHHE MaTeMaTH4YecKUX 3aJad C HCIOJb30BaHHEM LU(POBBIX HHCTPYMEHTOB,
MOATOTOBKA KOMIUJIEKTA 3aJJaHUM JIJIsl IPOBEJICHUSI COCTA3ATEILHOTO MEPONPUSITHS IIKOJILHUKOB 1O
MaTeMaTHuKe U T.11.), U3y4YCHHE JOKYMEHTOB, ONPEICIAIOMUX CTPYKTYpY | coaepxanue KUM EI'D
0 MaTEeMaTUKE U T.I1.)

Pasznea 1. Uncaa, MHOKeCTBA, oniepanuu, oTHOIIeHUsl. CTPYKTypUpPOBaHME TaHHBIX.

MuoxectBa uyucen. HarypanbHble 4YmMcna; ULEIble YHMCIA; pPAlUMOHAJIbHBIE YHUCHA;
MppalMOHANIbHBIC YHCIIa, IeUCTBUTEIbHBIC YHCIa KaKk OeCKOHEUHbIe AecaTuuHble Apoou. [loHsTue
MPUHAJUICKHOCTU. Pelienue 3a1a4 Ha TPUHAAJICKHOCTh YKCiia MHOKECTBY. KOMIUIEKCHbIE Unca,
anrebpandeckas Gpopma 3amnucu, ornepanuu HajJ KOMIUIEKCHBIMU YHCIaMH B alireOpandeckoi popme.
Pemenne kBaipaTHBIX YPAaBHEHUH C JCHCTBUTEILHBIMU KO3PPUITMCHTAMH, TUCKPUMHUHAHT KOTOPBIX
OTpULIATEIIEH.

MHoxecTBa M onepanuud Hajg HAMHU (0ObeIWHEHHE, MEePEeCceYCHUE, Pa3HOCTh), BKIIOUYCHHE
MHOXeCTB. [loIMHOXECTBa MHOXKECTBA ACHCTBUTEIBHBIX YUCEN, ONIEpallui HaJ HUMH.

[TonsiTHE O MOIIIHOCTH MHOKECTBA; KOHEYHbIC, CYCTHBIC U KOHTUHYAJIbHBIE MHOXECTBA.

Mopyns. Onpenenenne mMoayns. I'eomMerpudeckuil cMbici MOAyJid. PerieHue mpocTedmmx
YpaBHEHUN U HEPABEHCTB C MOYJIEM.

DnemeHTh KOMOMHATOpUKU. [IpaBuia cinoxenus u ymHokeHus. [lepecranoBku. Pazmenienus.
Coueranus. bunom HeroToHa.

JlekapToBOo mnpousBeAeHHe MHOXecTB. OmucaHue OO0BEKTa HECKOJbKUMHU YHUCIOBBIMU
napaMeTrpamu/IepeMeHHbIME (TOYKOH B MHOTOMEPHOM ITPOCTPAHCTBE, BEKTOPOM).

[lonsiTHe O Mepe MHOXKECTBa Ha NPSIMOM, Ha IJIOCKOCTH, B TPEXMEPHOM IPOCTPAHCTBE.
MomHOCTh KaK Mepa JUCKPETHOrO MHOXeCTBa. Pemenue 3anay.

CootBerctBusa. Pasnbie crocoObl 3amanHus cooTBercTBUs. ['paduk, rpad COOTBETCTBUS.
O6parHoe cooTBeTcTBUE. Perenue 3amay.

OTHOIIEHUS] HA MHOKECTBE, PUMEPHI, CBOMCTBA OTHOIIEHUI. OTHOIIEHHS] SKBUBAJIEHTHOCTH
n kinaccudukanus. OTHOIIEHUE TOPAJKA, PAHKUPOBAHHE OOBEKTOB, MOPSAKOBBIE CTPYKTYPHI.
Pemenue 3anau.

OyHKIIMOHAIBHOE cooTBeTCcTBHE. CriocoObI 3a1anust GYHKIIMOHATIBHBIX COOTBETCTBUMN. 3a1a4n
— SIBIISIETCS JIM COOTBETCTBHE (PYHKIIHEH, €CTTH COOTBETCTBHUE 3aJaHO OMUCaHUEM, TpadoM, TpaGrKOM.
Kommozurust pyHKIIMOHATBEHBIX COOTBETCTBUM.

Pa3znen 2. UucJioBble mocjie10BaTeIbHOCTH M YHCJ0Bble QyHKIUM. MaTemaTnuyeckoe
MO/IeJINPOBaHUE.

Ornucanne 00beKTa (MpoIiecca) ¢ MOMOIIBI0 YncIoBOM GpyHKIMU. CriocoObI 3a1aHUsT YUCITOBOU
¢bynkuuu. OOnacTh ompeAeseHHus, MHOXECTBO 3HaueHHH. DyHKIMM KaKk MOJENH pealbHbIX
MIPOLIECCOB, 3a/1a4M Ha IOCTPOEHUE MaTEMaTHYECKUX MO/IeNIel (aHAIUTHYECKOE 3aJaHue PYHKIIMH U
ee 00JacTu oIpeseseHus 0 TEeKCTOBBIM 3a7auam). [loctpoenne rpadgukoB GyHKIMIA ¢ Cy)KeHUEM
o0nacTu ompeneNneHus Ha 3alaHHble MHOXkecTBa. KycouHo-3ajmaHHble (YHKUWH, 3aqadud Ha
HaXO0XKJICHUE 3HAaYeHUI KyCOUYHO-3aaHHbIX ()YHKLIUN U MOCTPOEHHE UX IPapHKOB.

Onucanne oOBeKTa (Mporecca) C TOMOIIBIO YHCIOBOM IMOCIENOBAaTEILHOCTH. YunciaoBas
MocjeoBaTeNbHOCTh — Kak (yHkmMs. CrocoObl 3aJaHUsl YHUCIOBOM IOCHEI0BATEIbHOCTH.
I'padnueckoe u300pakeHHE YHUCIOBOM IMMOCIEAOBATEILHOCTH HAa YWCIOBOM MpsAMOW, Ha
KOOpAMHATHOM IUIocKOCcTH. PoacTBO nMHEHHONW QYHKIMM W apupMETHYECKOH Mporpeccu,
MoKa3aTeabHON (QYHKIIUU ¥ T€OMETPUUECKON POTPECCHH.

CBolicTBa YMCIIOBBIX MOCIEI0BATENBHOCTEN (MOHOTOHHOCTD, OTPAaHUYEHHOCTb, IIUKIMYHOCTb).
I'padmueckas uHTEpIIpeTaLus Mpeesa MocieJ0BaTeIbHOCTH.

Joxnanel cTyaeHToB «DyHKIMU U NOCIEA0BAaTENbHOCTH KaK MOJENIN PEaIbHBIX IPOLIECCOBY.
Apudmernueckas mporpeccuss W JUHEHHas (QYHKIOUS Kak MOJENH pealbHbIX IPOIECCOB.
[Toka3zarenbHast GyHKIMS U T€OMETpUYECKast IPOrpecchs Kak MOJIEIH PeabHBIX MPOIECCOB.

KBaaparnunbie HepaBeHCTBA — rpad)UUECKUN METO] PEIICHHUS.



DnemeHTapHbIe (YHKIUH (CTENEHHAs, TOKa3aTelbHas) U UX CBOMCTBa (ompoc Teopun). MeTton
MHTEPBAJIOB pPEIIEeHUsl APOOHO-pAIlMOHATBHBIX HEPABEHCTB. 3aJaud Ha HaxXOXACHHE o0acTu
orpenesneHus: GyHKIUH.

CBolicTBa MpOIIECCOB, CBOMCTBA YHUCIOBBIX (GYHKIUI (OrpaHMYEHHOCTh, MOHOTOHHOCTb,
YEeTHOCTB/HEUYETHOCTh). PeleHne 3aja4 Ha JIOKAa3aTelIbCTBO TOTO, YTO (YHKIMsS MOHOTOHHA Ha
HEKOTOPOM MPOMEKYTKE (C UCIOIb30BAHUEM OIPEICICHUSI MOHOTOHHOCTH).

Pemrenue 3a1a4 Ha I0Ka3aTENLCTBO TOTO, YTO (DYHKITHS Y€THA MITM HEYETHA C MCTIOIb30BAHUEM
COOTBETCTBYIOIIMX ompeneieHuid. Bua rpadukoB yeTHbIX/HeYeTHBIX GYHKIUE. 3amaud Ha
poJoIDKeHHE rpadrka Ha OCHOBE YETHOCTH WJIM HEYETHOCTH. 3a/1a4i — BBIOOP YETHBIX U HEYETHBIX
(GyHKIUI U3 HEKOTOPOr0 MHOKECTBA () YHKIIHH.

3amaun Ha yreHHe rpaduKoB. 3aJaud HA CXEMATHYECKOe MOCTPOEHHUE rpaduka Ha OCHOBE
HA3BaHHbBIX CBOMCTB (PYHKIIUH.

[Tepuonuueckue ¢pynkumu. [lepuonnynocTs. Pemenne 3agad Ha J0Ka3aTenbCcTBO TOTO, YTO
¢bynkus nepuoauyHa. Bun rpadukos nepruogudeckux QyHKIMA. SIBISIOTCS T QYHKIMH «IpoOHAast
YaCTh YHCIAY, «IIe1asi YacTh YMCIIay NepuoIndeckuMu? 3a1aun Ha IPOI0JDKEHUE TpadrKa Ha OCHOBE
NEePUOANYHOCTH.  HaxokJeHue MepHoJOoB HEKOTOPBIX TPUTOHOMETPUYECKHX (GYHKIHUH (C
MCTIOJIB30BAHUEM 3aMEHBI TMepeMeHHBIX). Jlokmansl cryneHToB «CHHYC M KOCHHYC Kak MOJEINb
KoJ1e0aTeNbHBIX MPOLIECCOBY. 3aaul Ha YTeHue TpaduKoB (QYHKIUH.

DOnemMeHTapHbIe QYHKINUU (TPUTOHOMETPUYECKHE) U MX CBOMCTBA (ompoc Teopuu). OOparHas
dbyHkus. 3agaun Ha HaxoxAeHue oopatHbix GyHkuuid. ['padux obparnoit pynkiuu. Iloctpoenue
rpadukoB obpatHbIX ¢(yHKuuiA. CBoiicTBa oOpaTHON (QyHKIMH. Jlorapudmbel U apKPYHKIUU Kak
oOpaTHble (PYHKIIHH.

Kommozumus Gynkmuii. [IpeodpazoBanus rpagukoB (yHKIHA.

DOnemeHTapHbie GyHKIUU (JIorapudMbl U apKPYHKIIUN) U UX CBOMCTBA (OIPOC TEOPHH).

Kommozumus ¢pynknuit. [Ipeo6pazoBanust rpadukoB GyHKIMNA (CKATH, PACTSHKEHUS, CABHUTH,
CUMMETpHUsl OTHOCUTEIHHO KOOPAMHATHBIX Oceil). 3alauu Ha MocTpoeHue rpagukoB (yHKUUN Ha
OCHOBE MX MPeo0pa3oBaHUH.

3ajaun Ha HaxOXXJCHHWE OOJIaCTH OIpeNeNeHuss M MHOXKEeCTBa 3HAUYEHUH Ha OCHOBE
npeoOpa3zoBanus rpadukoB QyHkiuii. HaxokneHue mepuoja TPUTOHOMETPUUECKUX (PYHKIIUNA HA
OCHOBe IpeoOpa3oBaHus rpadukoB. HekoTopble 3a1aun ¢ mapaMeTpoM — rpagueckoe peleHue Ha
OCHOBE IpeoOpazoBaHuil rpauKoB.

[TocTpoenue rpaukoB CyMMBI, pa3HOCTH M IIpoU3BeIeH s GyHKIUHN. [ nnepOooanueckue CHHYC
Y KOCHHYC, OTMCAHNE X CBOMCTB Ha OCHOBE IOCTPOSHHBIX TPAPHKOB.

Monyns. [loctpoenue rpadukoB ¢ MOJyJeM Ha OCHOBE ONpEIENeHHs] MOAYJsA, Ha OCHOBE
COOTBETCTBYIOIIHX NMpeoOpa3zoBanuii. HeKoTopkIe 3a1a4u ¢ mapaMeTpoM — rpaduaeckoe perieHre Ha
OCHOBe ITpeoOpa3oBaHuii rpaduKoB.

[ToHsATHE O TApaMETPUUECKOM 3a/IJaHUH KPUBBIX. HeKOTOphIe 3amMeuaTenbHbIe KPUBBIE. 3a1a4n
Ha Mepexoj OT MapaMeTpUYecKOro 3aJaHus KPUBBIX K SIBHOMY JIEKapTOBOMY 3aJaHUIO KPUBBIX U
HA000pOT. 3amaun Ha MOCTPOSHHUE KPUBBIX.

[ToHsaTHe O HESIBHOM 3aJaHUM KpUBBIX. ['eomMeTpuueckas MoOJieNb YpPaBHEHUS C JBYMS
nepeMeHHbIMA. HekoTopble 3ameuarenbHbIE KpPHUBBIE. 3aJadd Ha MEPEeXOi OT HESIBHOTO 3aJaHUs
KPHUBBIX — K SIBHOMY J€KapTOBOMY 33JaHUIO KPUBBIX.

['eomeTpuueckas MOJelb HEPABEHCTBA C JBYMS IMEPEMCHHBIMH, CHCTEMbI ypaBHEHUit/
HEPaBEHCTB C IBYMS IEPEMEHHBIMUA. MHOKECTBO PEIICHUH.

Pazpnen 3. Ciiyuaiinble cOOBITUS U CTy4aliHble BeTMUMHBL. OCHOBBI CTATUCTUYECKON 00pabOTKH
TaHHBIX.

Cnyuvaiinple COOBITHSL M cilydailHble BenuuuHBL. Kitaccuueckoe, CTaTUCTHYECKOE H
reOMETPUYECKOE ONPEETIEHUs BEposiTHOCTEN. Pemenne 3amay.

OCHOBBI CTAaTHCTUYECKOH OOpaOOTKM MaHHBIX. ['eHepanbHas COBOKYMHOCTh M BBIOOpPKA.
Cayuaiinple (cratuctuueckue) naHHble. CrocoObl BHM3yallM3allUM CTATUCTHUYECKUX JIAHHBIX.
VYcpenHenue NaHHBIX (CpeHsisl BHIOOpOYHAs, MOJa, MeAnaHa BBIOOPKH). Mepbl pa3bpoca JaHHBIX
(pa3max BBIOOPKH, CpellHEe KBaApaTUUHOE OTKJIOHEHUE). [IoHsITHE O BpeMEHHBIX psiax.



6. OueHoYHBbIe MATepHAJbI Ui NPOBedeHHs TeKyllleld W TMPOMEXYTOYHOI AaTTecTAlHH
00y4arouuxcs

Opranuszanus v NpoBeJeHNe ATTECTAUN 00y4aoIIerocst

®I'OC BO B coOTBETCTBUM € HNpHHLMIIAMU bBONOHCKOro mnporecca OpUEHTHPOBAaHbI
IIPEUMYIIECTBEHHO HE Ha COOOLIeHHE 00ydaroleMycsl KOMIIJIEKCa TEOPEeTUYECKUX 3HaHWM, HO Ha
BBIPAOOTKY y 00y4aronierocss KOMIETeHIIUI — AMHAMUYECKOro Habopa 3HaHUHM, YMEHUH, HABBIKOB U
JIMYHOCTHBIX KauyecTB, KOTOPHIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCHOCOOHBIM Ha pBIHKE
TPpyZAa ¥ YCHENHO NpOopeCCHOHATBHO PEaIn30BhIBATHCS.

B nponecce onenku oOy4aromierocs He00X0IMMO UCIOJIBb3YIOTCS KaK TPAULMOHHbIE, TaK U
WHHOBAIIMOHHBIE THIIbI, BUABI M (GOPMBI KOHTpOJIsA. [Ipu 3TOM MOCTENEHHO TPaIUIIMOHHBIE CPEICTBA
COBEpLICHCTBYIOTCS B pycl€ KOMIICTEHTHOCTHOIO IIOAXO0Ja, a MHHOBAallMOHHBIE CpPEICTBA
aJanTUPOBAHBI Il [IOBCEMECTHOI'O IIPUMEHEHUS B POCCUNCKOM BY30BCKOM IIPAKTHUKE.

Ilesq» mpoBeeHUsi aTTecTallMd — IPOBEPKAa OCBOEHUS 00pa30BaTENbHOM IMpOrpaMMbl Ipu
BBINIOJTHEHUH NIPOTrpaMMBbl IIPAKTUKH Yepe3 CPOPMUPOBAHHOCTh 00pa30BaTENbHbBIX PE3YJIbTATOB.

IIpomexyTouyHass aTrecTanMs 3aBEpIIACT IPOXOXKICHHE IPAKTUKH; IIOMOTaeT OLEHUTh
KpPYITHBIE COBOKYITHOCTH 3HAaHWA W YMEHUH M HaABBIKOB, (OPMHPOBAHUE ONPEACICHHBIX
KOMIIETEHIIUH.

No CPEJICTBA OUIEHUBAHUSI, OO6pa3zoBaTenbHbIC
HCIOJIBb3YEMbBIC JJId TCKYIIETO0 OLICHUBAHUSA MMOKa3aTEIsA pCSyJIBTaTBI HpaKTI/IKI/I
(hOpMHUPOBAHUS KOMITCTCHIIUU

Ouenounnbie cpeacrsa as Texymei arrecranuu | OP-1. 3HaeT MeToabl KPUTUIECKOTO

n/n

OC-1 KontpossHast pabota aHaJIM3a ¥ CUHTE3a UH(POpMAaLIIU
. OP-2 YMmeer nprMeHSTh CUCTEMHBII
OC-2 MuHu BBICTYILICHHSA TIEPE]I IPYITIOH TIOJIXO/1 JJIsl PELIEHHS ITOCTABJIEHHBIX
3a1a4

OP-3 Bnazeet HaBbIKaMU pedieKCuu
TI0 MTOBOAY COOCTBEHHOM M 4yXOM
MBICITUTENILHON JESATEIIbHOCTH

OP-4. 3naer ponb 1 MecTo
MaTeMaTHKU B 00I1Iel KapThHE

OueHovHbIE CpeACcTBA AJISl IPOMEKYTOYHOM
arrecTauMn
(mn¢depeHUNPOBAHHBIN 3a4eT)

OC-3 3auer B (hopme ycTHOTO cobeceoBanust | HAYTHOTO SHAHNW,
110 BOIpocaMm OP-5. 3HaeT CTpyKTYpY, COCTaB U
JIMTAKTUYECKUE SAUHHIIBI COJCPIKaHUS

IIKOJILHOTO Kypca MaTeMATHKH.
OP-6 ymeert ocy1iecTBIsATh 0TOOP
y4eOHOTO COIepKaHMsI IS €T0
peanu3alyy B pa3IniHbIX Gopmax
00y4YeHHsI B COOTBETCTBUU C
COBPEMEHHBIMU TPEeOOBAHUSIMH K
00pa3oBaHUIO.

OP-7 Bnaneer nelictBueM
MPOEKTUPOBAHUS PA3IUYHBIX (HOPM
yueOHBIX 3aHATHH,

OP-8 BrasieeT HaBBIKOM PUMEHEHUS
Pa3IMYHBIX METOJIOB, IPUEMOB U
TEXHOJIOTHI B 00yIEHHH MaTeMaTHKE.




Mamepuanwi, ucnonv3yemoie 0131 MeKyuie2co KOHMPOIA ycneeaemocmu
ofyuarouuxca no npaKmuke

OHCHO‘IHBIMI/I CpCACTBAMU TCKYLICI'O OLUCHUBAHUSA ABJIAOTCA: KOHTPOJIbHAA pa60Ta, MUWHHN-
BhICTYyIUIeHHE. KOHTpOJIb yCBOCHUS MaTepuasa BEAETCSA PEryIIpHO B TEUEHHE BCETO CEMECTpa
MPaKTUKyMaXx.

OC-1 KonrpoJsbHas padoTa

1. Haiitu nepecedyenue, 00beIMHCHNE, PA3HOCTb, ICKAPTOBO MPoU3BeacHIe MHOKecTB A=[1;5],
B=(3;7).
2. X={5,6,7,10}, Y={2,3,5}. 3amaTh COOTBETCTBHUE «X JACITUTCS HA Y» MEKIY MHOXKECTBaMU X

n Y C nmoMoipio rpada, nepeurciacHueM mnap, Tabiauiei, n3o0pa3utb rpad)uk COOTBETCTBHS.

KakoBbl 00nacTe oTmpaBieHHs, OOJACTh NMPHOBITHSA, OOJACTh ONPENEICHUs], MHOXXECTBO

3Ha4eHUi cooTBeTCTBUA? 3a7aTh 0OPaTHOE COOTBETCTBUE.

Haiitu o6nacts onpezeenus pynkuun y = In(x? — 5x + 6) + v2x — 5.

4, ITo rpaduxy ¢yHkuM omucare ee cpoicTBa. lIpoaHanm3mpoBarh rpaduk HEKOTOPOTO
mporecca: HaWTH HauOonblliee M HaWMEHbIee 3HAYeHHs (QYHKIMH Ha HPOMEXYTKE,
MIPOMEXYTKH BO3pACTaHMs U yOBIBaHUS (PYHKIIUH, TOUKH KCTpEMyMa U T.1.

w

5. [Toctpouts rpaduk GyHKIMH ¢ TOMOIIBIO TpeoOpazoBaHuil rpaduka.

6. 3amaua Ha HaXOXKIEHHE O00JacTH omnpeneneHuss (MHOXKECTBA 3HAYCHWH, TNepuoaa) ¢
UCIOJIb30BaHUEM IIpeoOpazoBaHuii rpaduka QyHKIUU.

7. Jlokasate, yTo (yHKIMS MOHOTOHHA (YeTHA, HEUETHA, MIEPHOAMUECKAs) C MCIIOIb30BAaHHEM
COOTBETCTBYIOLIUX OINpEeIeHUH.

8. [Toctpouth Tpaduk KycouHo-3anaHHOW (yHKImMH. HaiiTh 3HaueHWe (yHKIWUU B 3aJlaHHBIX
TOYKaX.

9. JlaHbl mTh pa3nu4HbIX OyKB. CKOJIBKUMH CIIOCOOaMHU MOKHO @) TOCTPOUTH CJIOBO U3 3TUX 5
OykB, 0) BBIOpaThb TpU OYKBBI (IOPSIOK HE Ba)K€H), B) CKOJbKUMH CIIOCOOAMH MOXKHO
MIOCTPOUTH CJIOBO U3 3 HEMOBTOPSIOLMXCS OYKB, BBIOMpast OyKBBI U3 MATH JaHHbBIX.

OC-2 IIpumepHbIii nepeyeHb TeM pedepaToB

1. MaremaTnueckue MoienH (PU3NYECKHX MPOLIECCOB: OCHOBHBIE MOAXO/IBI.

2. IIpocteiimme mpuMepbl MATEMATUIECKUX MOETIEH YKOHOMHUYECKUX MPOIIECCOB.

3. IIpocteiimme mpuMepsl MaTeMaTUYECKHX MOJIeNell COIMAIbHBIX MPOIIECCOB.

4. IIpocreiimine npuMepsl MaTEMaTHUECKUX MO/JIEIe OMOJOTHYECKUX MTPOLIECCOB.

5. Apudmerndeckas nporpeccus 1 JMHelHHas QyHKIUS KaK MOJIENIU pealIbHbIX MPOIECCOB.

6. IloxazatenmpHast QyHKIMS U TEOMETPHUECKAs MMPOTPECCHST KAK MOJIECITH PEaTbHBIX MPOIECCOB.

7. Jlorapudpmuueckas GyHKIUS KaK MOJIENb PEAbHBIX MPOLIECCOB.

8. CremneHHble 3aBUCHMOCTH M X CBOMCTBA.

9. Tpuronomerpuyeckue GyHKIMN KaK MOJIENIN KOJIEOATEIBbHBIX MPOLIECCOB.

10. OTHOIIEHUST HA MHOXECTBE, IIPUMEPHI, CBOHCTBA OTHOIICHUIA.

11. OtHoIIeHHUs! S5KBUBAJIIEHTHOCTH U KJIaCCU(PHUKALHS, TPUMEPBI.

12. OtHoIIeHue MopsIKa, IPUMEPHI, pAHKUPOBAaHHE 0OBEKTOB, IOPSIKOBEIE CTPYKTYPHI.
13. 3ameuarenbHble KPUBBIE.

Mamepuaﬂbt, ucnojibzyemole onsa RPOMEINHCYMOUHO020 KOHMPOJIA ycnesaemocmu
oﬁyualomuxc;l no npakmuke

OC-3 TuddepennpoBanHubiii 3auet B popme yCTHOTo codece10BaHUs

IIpu mnpoBenenun audPepeHIMPOBAHHOTO 3adeTa YYUTHIBAETCA ypPOBEHb 3HAHUM
o0yyJaromerocsi Mpu OTBETaxX Ha BOIPOCH (TEOPETHUECKUH 3Tam (OPMHUPOBAHUS KOMIIETEHIIH),
yMeHHe O0y4arolerocsi pemaTh MpakTUYeCKHe 3a7aud Ha MPUMEHEHUE TeOPETHUECKUX 3HAHUU B



MPAKTUYECKON cUTyaluu (MOAENBbHBIM dTanm ¢opMHupoBaHus KommeTeHuuit). Kpome Toro,
YUUTBIBAETCSI BBIMOJIHEHUE 00YYaIOIMMCS 3aJaHUI TEKYIIEro KOHTPOJISL.

10.

11.

12.

13.

14.
15.

16.
17.
18.
19.
20.
21.
22,

23.
24,
25.

IIpumepHbie Bonpocskl K A depeHupoBaAaHHOMY 3a4eTy

MHokecTBa, OCHOBHBIE OIlEpallMM HaJ MHOKECTBAMHU M MX CBOWCTBA, OTHOILLIEHUE BKJIFOYECHHUS
MHOYECTB U €Tr0 CBOWCTBA.

YucnoBbele MHOKECTBA (MHOXECTBA HATYPAJIbHBIX, LEJIbIX, PALlMOHAJIBHBIX, JAEHCTBUTEIbHBIX
yucen. Yucnosas npsimas.

Moaynb, ero ompeaeneHue, reOMETPUYECKUA CMBICH, CBOWCTBA. lIpocTeiive ypaBHEHHS U
HEPaBEHCTBA C MOYJIEM.

JlexapToBO NPOU3BEAEHUE MHOXKECTB. YNCI0Bas MJI0CKOCTh, 1EKapTOBBI KOOPAUHATHI, BEKTOPHI
Ha IJIOCKOCTU. TpexMepHOe MPOCTPaHCTBO, MHOTOMEPHOE MPOCTPaHCTBO. JIMHelHbIe onepanuu
HaJ BEKTOpaMU U UX cBoicTBa. CKalIsIpHOE YMHOKEHHE BEKTOPOB U €ro cBoiicTBa. PaccrosiHue
MEX]y TOUKaMH B €BKJIMJ0BOM IIPOCTPAHCTBE.

VYpaBHEeHMsI 1 HEpABEHCTBA C OJHON U ABYMsI IepeMeHHbIMU. MeTo nnTepBanos. M3o0paxenue
peleHH HepaBEHCTB JIBYX MEPEMEHHBIX Ha IUIOCKOCTH. [Ipumepsi.

OtHowenusi. COOTBETCTBUS.

OyHKIMOHANbHAS 3aBHCUMOCTh, oOmiee mnoHsATHEe GyHKUMU. OOnacTe onpeneneHus |
MHOXecTBO 3HadeHWH ¢yakmun. Komnosmnums ¢ysknuit. B3ammao oOpatHbie (QyHKIUH.
ITpumepsr.

UYucnoBble (YHKIMM OAHOM JEUCTBUTENBHOM NEpEMEHHOW. MOHOTOHHBIE, OrpaHUYECHHBIE,
YeTHbIC/HEUCTHBIC, IEPUOANYCCKHE (PYHKIIUH.

UYucnoBble MOCIEAOBATENBHOCTH KakK (YHKIUU HATypajbHOM mepeMeHHOW. MOHOTOHHBIE,
OrpaHUYEHHbIE, IUKINYECKUE MOCIIe0BATEIbHOCTH.

Apudmernueckass mporpeccuss W JUHEWHas (QYHKOUSA: CBOiCTBa, rpaduKd, 3aJaHUe
Pa3HOCTHBIM/(YHKIIMOHATBHBIM, TH((GEepeHIIHATEHBIM YPABHEHUEM.

CreneHHble PYHKINHU C LIETBIM ITOKa3aTeeM: CBOICTBa, TpaduKH, 3a1aHue (QyHKIMOHAIBHBIM,
Qg QepeHInaTbHbBIM YPaBHEHHEM.

CreneHHple (QyHKIMM C JpOoOHBIM  TIOKa3aTelieM: CBOWCTBA, TIpaduku, 3aqaHue
(GYHKIMOHATBHBIM, TU(GGEpEeHIINATbHBIM YPaBHEHUEM.

I'eomeTpuueckass mporpeccuss W IoOKaszareiabHas (QYHKIUSA: CBOMCTBa, rpauKu, 3aqaHHe
Pa3sHOCTHBIM/(DYHKIIMOHATIBHBIM, TU(GEpEeHIINATBHBIM YPAaBHEHUEM.

Jlorapudmuueckas GyHKIUSA: CBOICTBa, rpaduk, 3a1aHue GYHKIIMOHATbHBIM YPAaBHEHUEM.
Tpuronomerpuueckue (GyHKUMU: CBOMCTBa, TpadukH, 3agaHue (QYHKIMOHAJIBHBIMU,
¢ depeHIaTbHBIMUA YPaBHEHUSMU.

OOpatrHble TpUroHOMeTpUdeckre GyHKINUN: CBOUCTBA, T'papHKH.

DnemMeHTapHbIe TpeoOpa3oBaHus rpadUKoB QyHKINH.

Monyib, ero onpezeneHue, reomerpuueckuii cMeici. ['paduku ¢ Moxynem.

[Tapamerpuueckoe 3ananue pyHkuuii. Hekotopsie 3amMeyatenbHble KpUBbIE.

HesBHoe 3a1anue Gynkuuii. HekoTopble 3ameyareabHbIe KPUBBIE.

DneMeHTbl KOMOWHATOPUKH.

Cayuaiinple cOOBITHS, KJIACCHYECKOE, YACTOTHOE OIpE/IEIeHuEe BEPOSTHOCTH, F€OMETPHUECKOE
OIIpEJIEJIEHUE BEPOATHOCTH.

Bri0opka, BapualinoHHBIHN psijl, HOJUIOH, TUCTOrpaMMA.

[TonsiTHe 0 BpeMEHHBIX psiiax.

Cpenusis BBIOOpOYHAs, MOJa, MeIMaHa BBIOOPKU cCilydyailHON Benn4uHbL. Paszmax BBIOOPKH,
cpelHee KBaJApaTUYHOE OTKIOHEHHE.

I[IpuMepHbIe NpaKTHYECKHE 321aHUA K 3a4eTy

1. HaiiguTe pellieHne cucTeMbl HEpaBEHCTB



1.

2.

X +y*<4
y > X

Onwummre 1 0XapakTepu3ylnTe MHOXKEeCTBO M perieHnit CHCTEMbl HEPaBEHCTB.
2. [Moctpoiite rpaduk oToOpaskeHUs HA KOOPAUHATHOU mockoctu XOY, ecnu

1) X={xeR|x=0},Y={yeR|y<0}, (x,y)e f < y*=x

2) X={xeR|-1<x<1},Y={yeR|y>0}, (x,y)e f & y*+x* =1

C nomoIpro Kakux GYHKIHA MOKHO 3amucaTh JaHHoe oToOpaxeHue? [lepeunciure cBoicTBa
3THX (PYHKIUH.

3. YyieHEBI IOCIEI0BATEILHOCTH {an }, rue

2n-2
l) 0= ﬁ OIIPENEIAIOT OO0 TBOPYECKM AKTUBHBIX TPaXJAH CPEOU BCEX TpakiaaH
n+
ropoJia 110 roaaMm.
2) a, = > 1 OTPEIEIAIOT IO BPEIHBIX BEIIECTB, CPEIM BCEX BEIIECTB, B arMmocdepe
n+

ropofa mo rojgaMm. BeruuciuTe 3HaYCHHSI TBOPYECKOH AKTHBHOCTH/KOJIMYECTBA BPEIHBIX
BellecTB 3a mnepBele 10 seT cymecTBoBaHUS ropoaa (pe3yiabTaT BbIPa3UTe B NPOLIEHTAX,
OKpYIJIsii pe3ysbTaT 1o Lenoro 3HadeHus). Mccaenyiite ¢ 00OCHOBaHHMEM XapakTep
npolecca, KOTOpBbI OHAa ONKMCHIBACT: CTAllMOHApHBINA/C BO3pacTaoOLIEH JUHAMUKOI/C
yOBIBaroOIIeH TMHAMHUKON;0rpaHu4YeHHBIH (cBepxy/cHu3y). llosicHute, HaOmromaercs u
HEKOTOpas IpeelibHas TEHACHLIUS B U3MEHEHUAX npolecca?

4. B smuke HaX0QATCs 1Laphl:

1) 7 6enbix u 3 YEpHBIX;

2) 6 0enbIxX U 4 YEPHBIX.

Hlapel mocnenoBaTebHO U3BJIEKAIOT U3 sAlMKa. Haiiaure BeposTHOCTh TOTO, YTO LIaphl OyIyT

Oenble; pa3HbIX [[BETOB; OJJHOTO IIBETA.

5. IIpoBeaute 10 u3MepeHHi ATUHBI CBOETO paboOYero crojia ¢ TOYHOCTBIO 10 MIJIIMMETPA.

Haiigure Mony, Menuany U BBIOOpOYHOE cpefHee JUIMHBI cTona. [losicHuTe 3HaueHne KakJIou

XapaKTEPUCTHUKH.

ﬂﬂ}l CamocmosmesibHoll N0020MOBKU K npakmukepekomeHOyemCﬂ ucnoJjib3oeamos
yueﬁno-memoduuecxue mamepuaiibl:

Bonkoa H.A., CromspoBa W.B., ®ommagoBa E.B. Hcropus maremaTuku: ydeOHO-
MeToau4eckre pekomeHaauuu. —Y nbsiHoBcK. YII'TIY um. MI.H. VnbsHosa. 2017 — 39 c.
MaremaTtnueckuii ananu3. Beenenue B aHanu3: yueOHO-METOAMUECKOE ITOCOOHE /IS CTYACHTOB
HarpasieHus noarotoBku 44.03.05 «Ilegaroruueckoe obpazoBanuey, mpodunn «MaTeMaTnka.
Nudopmaruka», «Maremaruka. VHOocTpaHHBIH s13bIK», «DPusnka. Marematuka» u 44.03.01
«[lenarornueckoe oOpazoBanue» mnpodpuwib «Marematukay. Ksamudukauus (creneHs)
BhINTyCKHMKA: OakanaBp. MakeeBa O.B. — YipsHosck. Yal'TIY um. U.H. YassHosa, 2017. — 49
c.

BrnagoBa E.B., MaxkeeBa O.B., Cubupea A.P., ®onmanosa E.B., llpiranoB A.B. OcHoOBBI
MaTemaruueckoil oOpabotku uHdopmauuu [Tekcr]: // YueGHO-MeTonuyeckoe mocodue. —
VaesHoBCK: Yl'TIV, 2017. — 40c. (bubnuorexa YJII'TLY).



IIpome:kyTOUHAs aTTeCTANMS
Kputepun oueHnBanus 3HaHUH 00y4aIOIIMXCS M0 MPAKTHKE

ITocemenune
[Tocemenun Ha Pabora na JuddepenumrpoBanHbl
. MPAKTUIECKH 9
€ JIEKIUI MPaKTHYECKH H 3a4eT
. X 3aHATHAX
X 3aHATUI
PazbaiuioBk 24x 1=24
a 110 BAJaM - 212 OasioB 64 6amna
1 paboTr 0au1oB
CEMECT
p CymMapssii | 0 6a110B 24 Gamna 236 OayuioB
yMMap 300 6am1oB max
Makc. 0aynI max max max

Kpurtepuu oneHuBaHus padoThl 00y4YaroIerocs Mo HTOraM MPaKTHKH
[To utoram mpakTHKH, TPYI0EMKOCTh KOTOpOii coctarisieT 3 3E u mpoxoaut B 1 cemectpe,
oOyyJaroImuicss HabUpaeT onpeaeaéHHOE KOJHUYECTBO 0a/IOB, KOTOPOE COOTBETCTBYET OTMETKAM
«OTJIIMYHO», «XOPOILIOY», YIOBIECTBOPUTEIHLHOY», «HEYIOBICTBOPUTEIBHO» COIJIACHO CIEIYIOIICiH
TaluIIE:

Ounenka banasi (3 3E)
«OTJIMYHOY 271-300
«XOpOLLIO» 211-270

«YAOBIIETBOPUTEIHHO» 151-210
«HEYJIOBJIETBOPUTEITBHO» 150 u menee

7. Ilepeyenb yueOHO#i JuTeparypbl M pecypcoB ceTH «HHTepHeT», HE00XOAMMBIX IS
NpoBeeHUs] NPAKTUKHU

OcHoBHas JInTepaTypa
1. [unaues B.C. 3agaunuk no Beicuiel matemaTtuke: yueoHoe nocodue / B.C. llumaues. — M. :
NHO®PA-M, 2020. — 304 c. — ISBN 978-5-16-010071-5.
URL.: https://znanium.com/read?id=344429

2. beixoBa, O.H. IIpakTrKyM 1O MaTeMaTHYeCKOMY aHaIM3y : ydeOHoe mocobue / O.H. Brikosa,
C.1O. Konarun, b.H. Kykymkun. — 2-e u3n., ucnp. u jnon. — M. : IIpomereit, 2014. — 276 c. -
ISBN 978-5-9905-8861-5.— URL.: https://biblioclub.ru/index.php?page=book&id=105790

JdonmosHuTeIbHAS JIUTEPATYPaA

1. Baenenue B MaTemMaTHUeCKOe MoJenupoBaHue : yueOHoe mocodue / pen. I1.B. Tpycos. — M. :
Jloroc, 2004. - 439 c. - ISBN 5-94010-272-7.
URL.: https://biblioclub.ru/index.php?page=book&id=84691

2. Illemae A.H. HecrammapTHble W OJMMIIMAJIHBIC 3aJa4d 110 HEDJIEMEHTAPHOW M BBICIICH
MaTteMaTuke: Yueonoe nmocoodue/ A.H. lllenaes. — M. : MUCuC, 2004. — 159 c.

URL.: https://znanium.com/read?id=370820

3. bauypun, B.A. 3amaun no snemMeHTapHOW MaTeMaTHKE M HadaJlaM MaTeMaTHYeCKOTO aHaln3a :
yuebHoe nocobue / B.A. bauypun. — M.: @usmarnut, 2005. — 712 c. — ISBN 5-9221-0563-
9. URL: https://biblioclub.ru/index.php?page=book&id=76667


https://znanium.com/read?id=344429
https://biblioclub.ru/index.php?page=book&id=105790
https://biblioclub.ru/index.php?page=book&id=84691
https://znanium.com/read?id=370820
https://biblioclub.ru/index.php?page=book&id=76667

8. IlepeueHb HH(POPMAIMOHHBIX TEXHOJIOTHI, HCIOJIL3yeMbIX PH MPOBeIeHUN MPAKTHKH,
BKJIIOYAasl TNepedyeHb MNMPOrpaMMHOr0 oOecriedeHUs] W HMH(OPMANMUOHHBIX CIHPABOYHBIX
cucTteM (IpH HEOOXOAMMOCTH)

* Apxusatop 7-Zip,

* AHTMBMpyc ESET Endpoint Antivirus for Windows,

* OnepauymoHHas cuctema Windows Pro 7 RUS Upgrd OLP NL Acdmc,

* OdpucHbIN naket nporpamm Microsoft Office Professional 2013 OLP NL Academic,

* Mporpamma gns npocmoTpa dparinos popmarta DjVuWinDjView,

* NMporpamma ana npocmotpa dpaiinos popmarta PDF AdobeReader X,

*Bpay3sep GoogleChrom
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