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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OIIK-1 CnocobeH nmpuMeHATHh (pyHAAMEHTAJIbHBIC 3HAHUS, MOJTYYEHHBIE B OOJACTH MAaTeMAaTUYECKUX W
(1K) ecTeCTBEHHBIX HayK, U UCMOJIb30BaTh UX B MPO(eCcCHOHATbHON AESITETbHOCTH

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax

OCBOCHMHA NJUCLHMITIIIMHBI:

- HAy4YHO-UCCJIEA0BATEIbCKHI

- megarorudyecKui

1.3 JlucuurinHa OpHEHTHPOBAHA Ha MOJATOTOBKY OOydYarommxcs K MpodeccHoHATbHOU IeSTEILHOCTH B
chepax: 01 OOpazoBanme u Hayka (B cdepe oOmero, mpodeCCHOHATBLHOTO U JIOTOTHHTEIHLHOTO

po¢eCCHOHAIEHOTO

oOpa3oBaHus; B

cthepe

Hay4YHBIX HCCJIEIOBAaHUN),

40 CkBO3HBIE BHIBI

npoeCCHOHAIIBHOW  JIESITEIbHOCTH B MPOMBIIUICHHOCTH (B cdepe HayuHO-HCCIIEOBATENbCKUX H
OIIBITHOKOHCTPYKTOPCKUX Pa3paboToK)

1.4 B pe3ynbTare 0CBOCHHS JUCLHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBIL:

O06001TIeHHBIEC TPYIOBEIC

Kon n HammenoBaHue

(yHKIMH / TPYAOBBIC komrtereHiu GI'OC BO,
(byrxirn / TpynoBsie WM HeobxoaMMOl 1t MHankaTopbl JOCTHKEHUS] KOMIIETEHIIAM
npodeccnoHaTbHbIC (hopMHpOBaHUS TPYJIOBOTO
nercTBus (MIpH HAUTHIUAH WIH PO eCCHOHATBLHOTO
npodcTangapra) TEHCTBUS
OIIK-1 Cnocoben Haxogur  npuxmagHod — aceKT B MOCTaHOBKax
MPUMECHSTh MaTeMaTHYCCKUX 3aad

(byHIaMEHTATbHBIC 3HAHUS,
MOJyYCHHBIC B 0071aCTH
MaTeMaTH4eCKUX U (WJIH)
€CTeCTBEHHBIX HAyK, U
HCTIONIb30BATh UX B
podecCrOHALHOM
JCSITEITBHOCTH

1.5 CornacoBanue MEXAUCITUTUTMHAPHBIX CBA3CH MUCIUTIINH, 00€CIIEYNBAIOIINX OCBOCHUE KOMITCTCHITHI:

OIIK-1 CrocobeH mnpuMeHSATh (QyHAaMEHTaIbHBbIC 3HAHHS, IOJY4YCHHblE B 00JacTu
MaTeMaTH4ecKuX U (MJIM) €CTeCTBEHHBIX HayK, U UCIIOJIb30BaTh UX B MPO(ecCroHaIbHON

ACATCIIbHOCTHU

No
n/n

HanmenoBanme
JMCIATUINH,
OTIPEIICIISTFOTITIX
MEKTUCITUTUTHHAPHEIE
CBSI3HU

®opma oOyueHus

Ounas
(cemecTtp)

112131415

—

AHamuTHyeckas
TeOMETPHS

+ |+

2 |BBenenue B
MaTeMaTH4IeCKHI
aHaJIn3

3 [JIuneiinas anredpa u
reoMeTpus

4 |MaremaTndecKuii
aHaIN3




5 |Hayuno-uccnenoBaren +
bCKas pabora
(momyuenue
MIEPBUYHBIX HABBIKOB
Hay4YHO-HMCCIeJ0BaTeN
bCKOU PabOTHI)

6 |OCHOBEI BBICIIEH + | +
anreOpsl

7| Teopust uncen +

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

JuctumnuHa «QyHKIMOHATBHBIA aHAU3» OTHOCHUTCA K 00s3aTenbHON yacTu ydeOHoro turana OIl mo
Hanpasnenuto noarorosku 01.03.01 - Maremaruxa.

JucuuminHa «OyHKIIMOHATBHBIN aHAIM3» U3ydaeTcsa B 6 cemecTpe.

3.00beM U coep:kaHMe TUCHUILTHHBI
3.1.00beM TUCIUTUIHHEL: 3 3.€.

Ounas: 3 3.e.
Bun yueOHo# paboThI (BCSEZ’ZZOB)

O0mast Tpy10éMKOCTb TUCHHUILIHHBI 108
KonrakTHast pabora 48
Jlexuuu (Jlexuum) 24
[Tpakruueckue (Ilpakt. pad.) 24
CamocrostensHas padota (CP) 60
3auer -

3.2.Conepxanue Kypca:

No Haspanue Bun yueOnoit | dopmbl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
6 cemecTp
1 Mertpuueckue Hpyrue popmsr
MIPOCTPAHCTBA. KoHTposst; Ompoc
CsoiicTBa 4 (2 |10
METPUYECKUX
MIPOCTPAHCTB
2 KomMmnaktHOCTh B Hpyrue popmsr
METPUYECKUX 4 14 |10 KOHTPOJIS
MIPOCTPAHCTBAX
3 HopmupoBannbie u TecTtupoBaHue
THIIHOEPTOBBI 4 | 2 1
MPOCTpPaHCTBA
4 JIuneitnbie Hpyrue popmsr
oreparope.O6para | 4 | 4 | 10 KOHTPOJISI
b€ OTIEPATOPHI
5 JIuneiinpie Hpyrue hopmbl
4 14 |10
(YHKIIOHAJIBI KOHTPOJIS




6 ConpsixeHHbIE KontponpHas
2 |4 (10
OTepaTopbl pabora
7 KomnakTtHble >l alo Hpyrue popmsl
OTIepaTopbl KOHTPOJIS

Tema 1. MeTpuueckue npocrpancra. CoiictBa Merpuueckux npocrpancts (OIIK-1)
Jlekumus.
MeTtpuyeckue MNpoCTpaHCTBA. TOMONOTUS METPUUECKHX MpOoCcTpaHCTB. CXOIUMOCTh B METPUUYECKHX
npoctpancTBax. [lonHoTra npoctpancTs. [Ipumep HEMOIHOTO
mpocTpaHcTBa. TeopemMa O TMOMNOJHEHHMM METPUUYECKHX MpocTpaHcTB.CenapabenbHble METpUYecKue
npoctpancTBa. Teopema BeliepiTpacca o IIIOTHOCTH MOJIMHOMOB B
npoctpanctBe C[a,b]. Teopema o cemapabenbHOCcTH TpOoCcTpaHCcTB (CBOWMCTBA TMOJHBIX METPUUYECKHUX
MPOCTPAHCTB: TEOpPEMa O BIIOKEHHBIX I1apax, Teopema banaxa onenoaBmxHON ToUke, Teopema bapa.
IIpakTn4yeckoe 3aHsATHE.

Metpuueckue npoctpaHcTBa.CX0QUMOCTh B METPUUECKUX ITpocTpaHCcTBax. InoTHBIE U BCIOy MIIOTHBIE
MHO)ecTBa. CemnapalenbHble METPUUECKHUE POCTPAHCTBA.

3ananus AJ51 CAMOCTOSITeILHOI padoThI.
N3yuenune TeopeTnyecKoro Marepuana, moJAroToBKa K MPaKTHIECKOMY 3aHSITHIO

Tema 2. KomnakTHOCTh B MeTpHYecKkux npocrpancraax (OIIK-1)
Jlekumus.
Komnaktueie mpocTtpanctBa. Kputepwii KOMIIAKTHOCTH TIpOCTpaHcTBa (Teopema). KomrmakTHbIe,
OTHOCHUTEIILHO KOMITAKTHBIE, BIIOJTHE OTPAHMYEHHBIE MHOXKECTBA B

MEeTpUYECKOM TIpocTpancToBe. Tepema Xaycmopda. Teopema Apriena. Kpurepun KOMIaKTHOCTH MHOXKECTB
B Pa3IMYHBIX IPOCTPAHCTBAX.

IIpakTnyeckoe 3ansATHE.
KoMnakTHbBIE 1 OTHOCHUTEILHO KOMIIAKTHBIE MHOXKECTBA.
3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
N3yuenue NeKMOHHOT0 MaTepuaia, MoAroTOBKa K MPaKTUYECKOMY 3aHITHIO. Perenue 3a1au.

Tema 3. HopmupoBanHubie H ruiiboepToBbl npocTpancrea (OIIK-1)
Jlexknus.

HopmupoBanHubie, 6aHaxoBbI IpocTpaHcTBa. Teopema 00 nu3omMopdusmMe KoHeuHOMEpHBIX HopMHpOBaHHBIX
npocTpaHcTB. Ilpenruns6epToBbl, THUILOEPTOBBHI NPOCTpaHCTBA. (OPTOHOPMUPOBAHHBIE CHUCTEMBI B
rub0epToBoM npoctpancTie. Paapl dypre. Teopema 06 nzomopdusme cenapadenbHbIX THIHOSPTOBBIX

npoctpaHcTB. (Crnabas cXOIMMOCTh B HOPMHPOBAaHHBIX MpocTpaHcTBax.IIpuHIMI paBHOMEpHOI
OTPaHUYCHHOCTH JIMHEHHBIX omieparopoB (Teopema banaxa-IlITeiinray3a). Kpurepuii cnaboii cxomumMocTu B
HOPMHUPOBAHHOM MPOCTpaHCTBE. KpuTepuii CXONMMOCTH B CONPSKEHHOM MpocTpaHcTBe Teopema Amaoriy.

IIpakTH4eckoe 3aHATHE.
Hopmuposannbie ipoctpancTBa. ] Mib0epTOBBI MPOCTPAHCTBA.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.
N3yuenue neKInoHHOro Marepuania, oAroTOBKA K MPAKTUYECKOMY 3aHATHIO, PEIICHHE 3a1ad.

Tema 4. JIuneiinbie onepaTopbl.O0paTHbIE ONIEpPaToOPHI

(OIIK-1)
Jlexknus.
JIMHENHOCTh, HEMPEPBIBHOCTH, OTPAHUYECHHOCTH oreparopoB. Hopma oneparopa. IIpogomkenue oneparopa
o HEINPEPBIBHOCTHU. IIpocTpancTBo JIMHENHBIX OrpaHUYECHHBIX OIIepaTopoOB ITonnora

npoctpancTBa.O0parumMeie U obparHble omeparopsl. Teopema Heiimana. Teopema banaxa 06 oOparHom
orneparope. CrieKkTp U pe30JbBeHTa JIMHEHHOTo onepaTopa. KOMIakTHOCTh M HEMyCTOTa CIIEKTpa onepaTopa
B OaHAXOBOM IPOCTPAHCTBE.



IIpakTH4Yeckoe 3aHATHE.
JIunelinpie orpaHUYeHHBIC OnIepaTopbl.OOpaTHBIE ONEePaTOPHI.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
N3yuenune TeopeTnyecKkoro marepuania, NOAroOTOBKa K MPAKTUYECKOMY 3aHATHIO, PEIICHHE 3a1ad.

Tema 5. JIuneiinbie pynkuuonanl (OIIK-1)
Jlekumus.

HenpepriBable muHElHbIE GyHKITMOHANB. ConpsbkeHHOe pocTpaHcTBO Teopema Xanabanaxa. O0Omuii BU
JUHEHHBIX HEMIPEPhIBHBIX (PYHKIIMOHAIOB B HEKOTOPHIX HOPMHUPOBAHHBIX MPOCTPAHCTBAX.

IIpakTnyeckoe 3aHsATHE.

@DyHKIIMOHAIBI B HOPMUPOBAHHBIX MpocTpaHcTBaX. CBOWCTBA MTUHEHHBIX (PYHKIIMOHAIOB
3ajaHus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

N3yuyenue TeopeTnyeckoro Marepual, NoAroTOBKa K MPaKTUYECKOMY 3aHITHIO, PEIICHUE 3a/1a4.

Tema 6. Conpsizkennnblie oneparopsl (OIIK-1)
Jlexknus.

ComnpskeHHBI omepaTop B HOPMHPOBAHHOM IpocTpaHcTBe. CONpsHKEHHBIH ONMEpaTop B TMIBOEPTOBOM
IIPOCTPAHCTBE. DJEMEHTHl CHEKTPAJIBbHOM TEOPUU CAMOCONPSIKEHHBIX OIEPATOPOB: TEOPEMAa O HOpPME
oreparopa, Teopema 0 TpaHHIIE CIIEKTpa.

IIpakTnyeckoe 3ansATHE.

CriexTp U pe3osibBEeHTa JUHEHHOTO ornepaTopa.ConpsiKeHHBIE ONEePaTOPhl B THIILOEPTOBOM MPOCTPAHCTBE.
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

N3yuyenue nexkunoHHOro marepuania. [IoaroroBka k npakTu4eckoMy 3aHsaTHIO. Penenue 3anau.

Tema 7. Komnakthbie oneparopsl (OITK-1)
Jlexknus.

BrnonHe HempephiBHBIE oneparopbl M MX cBoiicTBa. Jlemma Pucca o moutu nepnenaukynspe. Kpurepuii
KOHEYHOMEPHOCTH HOPMUPOBAHHOIO ITPOCTPAHCTBA.

Teopust oneparopHbIX ypaBHEHHUM C KOMIIAKTHBIMH oleparopamu. Teopembl ®penronsma. Teopema
I'unb6epra —Imunra.

IIpakTH4eckoe 3aHATHE.

Teopembr banaxa o cBoiiCTBax OrpaHMYECHHBIX oreparopoB.. Ciabas cxoaumocTh. KommakTHbIe
oneparopsl. Teopuus Openronsma. MHTErpanibHble ypaBHEHHUS.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.
N3yusienue Teoepruueckoro marepuaia. [1onroroBka k npakTuueckoMy 3aHATUIO. Pemienne 3amay.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

6 cemecTp
*  TeKylMi KoHTpoisb — 50 OanoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a no 10 6amioB KakapIid
* npemuanbHble 6amiel — 20 6amIoB
* OTBeT Ha ’Kk3aMeHe: He Ooinee 30 OamioB

Pacnipenenenne 6aJiioB 10 3aaHKSIM:

No  [HaszBanue Ttembl | DopMbl Max. MeTtoauka mpoBeICHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sl




1. | Merpuueckue | Hpyrue 10 Pemenue 3amad Ha MpaKTUYECKOM 3aHSITHUU:
MpocTpaHcTBa. | (popmbl 10 GammoB 3a CaMOCTOSTENBHOE MPABWIBHOE PEIICHUE BCEX 3ajlad,
CgaoiicTBa KOHTPOJIS MPEUIOKCHHBIX Ha MMPAKTHYSCKOM 3aHSATHUY;
METPHUYECKUAX 5 OamnoB - 3a BepHoe pemeHue 50% 3amadu, MPEIIOKCHHBIX Ha
MPOCTPAHCTB MPaKTHYECKOM 3aHATHUU.
Ormpoc 10 10 6amioB 3a yacTue B TEOPETUIESCKOM OTPOCE
2. |KommaktHOCTh B | [pyrue 10 10 6amToB 3a BepHOE pelieHne BCeX 3a7ay Ha MPAKTHICCKOM 3aHATHH
MeTpuueckux | (hopMsI 5 OGamnoB - 3a BepHoe pemeHue 50% 3amad, MpemIOKEHHBIX Ha
MPOCTPAHCTBAX | KOHTPOJIA MPAKTHYECKOM 3aHSATHU
3. |Hopmuposanssi | Tectupon 10 10 6amnoB - 100% BepHBIX OTBETOB
eu aHue(KoH 5 6amoB -50% BepHBIX OTBETOB
THIIEOEPTOBEL | TPOJIbHBI 0 G6amnoB - meree 50% BepHBIX OTBETOB
IIpOCTpPaHCTBa | M cpe3)
4. JInnetinbie Hpyrue 10 10 OGammoB 3a TPaBWIBHOE pEIICHHWE 3a/1ad, IPEIIOKCHHBIX B
onepatopsl.O0p | hopmer WHBHUIYaTHHOM 3aIaHUH
aTHbIE KOHTPOJIS
OTIepaTopbl
5. JIuneitnbie Hpyrue 5 5 0aJyuToB 32 BEPHOE pEIICHUE 3a/1a4 Ha MTPAKTUICCKOM 3aHSATHH
dbyakmoHansl | Hopmbl
KOHTPOJIS
6. | Compsoxennsie | KoHTpoJ 10 10 OammoB - 90- 100 % BepHOEe BHINIOJHEHHWE BCEX 3aJaHHUN
OTIepaTopbl bHasI KOHTPOJIFHOU PaboTHI;
pabdora(k 8 OGammoB - 70-89% BepHO peIIEHHBIX 3a1ad W3 KOHTPOJBHOM
OHTPOJIbH paboTHI;
blii cpe3) 5 6amoB - 50-69%BepHO pelmIeHHbIX 3a7ad U3 KOHTPOJIBHOU PaboThI
0 6ammoB - BepHO perieHo menee 50% 3anad
7. | Kommnakrhsie Hpyrue 5 5 0ayIOB 3a BEpHOE PEIIICHUE 3a/1a4 HA TPAKTUICCKOM 3aHATHHH
orepaTophl (hopMBI
KOHTPOJIS
8. [IpemuansHbie OaIbl 20 10 GanyoB 3a y4acTHe B CTyACHUYECKHX HAayYHBIX KOH(QEPEHLUX;

10 OamoB 3a yY4acTueC B CTYACHUYCCKUX OJIMMITUAIaX

9. OTBeT Ha ’K3aMeHe 30 OTJIMYHO - 25-30 0ajI0B 3a OTBET HA DK3aMEHE;

xoporto - 18-24 Gamra 3a OTBET Ha K3aMEHE;
YIOBJIETBOPUTEIHHO - 10-17 GaiioB - 3a OTBET Ha IK3aMEHE;
HEYIOBJIETBOPHUTEILHO - MeHee 10 0ayutoB 3a OTBET Ha DK3aMEHE.

10. |MHIuBHIyaTbHBIC 3aIaHUA, 50 JloGop 6amioB: CTYIEHT MOXKET MPEAOCTABUTE BCE 3aJaHUS TEKYIIIETO
C TMIOMOIIIBI0 KOTOPBIX 1 pyOEeIKHOTO KOHTPOJIS
MOXKHO HaOpaTh
JIOTIOJTHUTEINTLHBIC OaJlTbI

11. Hroro 3a cemectp 100

Hrorosas omenka mo 3a4eTy BbicTaBisieTcs B 100-0amnpHOM MIKale U B TPAIUIIMOHHON YeThIpeXx0aTbHOM
mkane. [lepeBog 100-0ayutbHONW  PEHTHMHTOBOM  OLIGHKHM 1O  JUCIHUIUIMHE B TPaIUIUOHHYIO
YEThIPEX0AUTBHYIO OCYIICCTBIISETCS CIASAYIOMNUM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucteMa

50 - 100 GayuioB 3auTeHo

0 - 49 6aiut0oB He 3aureno

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
JApyrue ¢popmMbl KOHTPOJISA

Tewma 4. JIuneitasie oneparopbl. OOpaTHBIE ONEPaTOPHI
I/IHI[I/IBI/IILyaJIBHOG 3aJaHuc




Tewma 5. JIuneitabie QyHKIIMOHATIBI
HaGop 3ama4 1u1s npoBeieHus! IPaKTUYECKOTO 3aHATUS

Tema 7. KoMnakTHbIE OonIepaTophbl
3amauu Uil IPOBEIECHUS MPAKTUUECKOTO 3aHITUS

KounrtpoJsbHnasi padora

Tema 6. ConpsiKEHHbIE OITepaTOPbI
3amaHus Ui IpOBeICHHsI KOHTPOJIBHOM padoThI

Omnpoc

Tema 1. Metpuueckue npoctpancTBa. CBONHCTBAa METPUYECKUX MPOCTPAHCTB



OMECTHTE HE NOCTABICHHBI BONPOC IWIH  IAKOHYETE OPMYIRPYCMOC ONPeIeIcHue
(¥yrEEp®EACHNE)

Momer 1 ¥ cHETHOTO MHOEECTES DRTE DCCKOHCHHOS HECHCTHOC IOIMEOKECTROT
Jboe i GeCKOHEMHOS MHOKECTED HMEET CHETHOE NOAMHNESCTES !

MoumHOCTE KAKOTD MHOMECTER EIATA 30 ONPCACICHHE MOIHOCTH KOHTHHYY MY

. Kaxnm agcnomay pomsna yIoBNCTEBOPATE BENICCTECHHAR YYHKIHA AEVY ol
HAEZLIBATLCH METPHEOHT?

Touka ¥ € ' pasmBacTcs npenenssoil Toukoil uMnowecTsa M, comn....

Toura ¥ € X paamesercs ToMkod [PHEOCHOBCHHA MHO®ECTEL M, ecmm..

Mozser mn npeAcIEHAR ToWEA GRITE HIOMHPOBAHHOT

JamnkaHneM MHOECCTEL M HASHIBACTCR. ..

. Beerna nn muomecteo M npreamiexnr  ceoesy saMeikamme?

10. TosEa X HAIKIELCTCA BHYTPCHHEN ToMEDI MEo#ecTEa M.

11. MomeT i OTKPHTOC MEOKCCTRO CONCPHATE HIDIHPOBAHHES ToMEN?

12. Beerna ni H30NHPOBAHHAR TOHKA ARMACTCH IPaHMMHOET?

g, lZpamy

bl ol

WO D0 - S LA

13. Y10 TRKDE NpOCTPAHCTED
14. Kakan mcTpuka B npocTpanctee  f= - OIPaNNSCHHLIX MOCTCA0BATCIEHOCTERH
15. Hepagencrao [Neneaepa nns GeckoHesHELX cym.

16. HuTerpansHo: HepaseHcTEO MHHEOBCEOTD....

17. Mocnenoparensuocts  15.)  HEIWESeTCH  (YHAAMEHTATEHON B METPHHECKOM
npoctpanctee X, e, ..

18, Tlycrs nocneaosaTensHOCTE ix,} cxogmres B X, Beerna nn ona dyumamerTansaa’
19. Beerpa nm cxomntes dyHASMEHTATEHAR MOCASFOBITETEHOCTE

20. Kax Ha3nBacTci METPHHECKDS NPOCTPARCTED, B KOTOPOM M0CICI0BATENEHOCTE Ix}

CXOJIHTCH TOMIEED TOMIL, KOMOA OHA fyyHIaMeHTanEHA?

21. TpocTeiimmii TPHMEp HENOIHOTO METPHACCEOND TPOCTPAHCTE. .

21, TlomonHeHHeM METPHMECKOTD NPOCTPAHCTED X HASEIBACTCE NPOCTPAHCTEC Y, TaKDe
HTo.....
23. Kaxoe npocTpaHCTBO RETRETCH NOMOTHEHHEM HENMPEPEBALD (WHELNI Ha oTpeaxe [ab]
N CPEAHCKELIPATHMHOE MeTpE:T

24 Yo SEIRCTCH NONONHCHRSM NPOCTPARCTEA NOOMHOMOE — Ha otpeske [ab] mo
PaBHOMCPHO MeTpHE:T

25 Kakoe npoctpaHcTEO SENSCTCH NODOMHCHACM (HHATHRD TOCICAOBATEIEHOCTEN N0
MCTPHEE Mx-.1'==-.|'flx—.1'. o

26. Muosecrao M B npoctpanctee X sciry miorHo, comm

27. Metpiseckoe npocTpascTEs X cenapadenkHo.....

28, CenapalensHo T METPHYCCKOS NPOCTPAHCTED, COCTOAIICE M3 KOHCHHOID 9HCIE TOMCK.

29. [IpocTeiimmii npaMep HecenapaGensHOTD METPHYECKOTD NPOCTPAHCTER.

30. Cenapatensno mi npoctpascteo C [ab] 7

31. Muoecree M He nnoTHO BO MHO®eCTRe N, comm...

32. Byaer nu marepean (0, | ) unrae ve noten e R'7

33. llpuBecTH NpHMEp NPOCTPAHCTEA, B KOTOPOM TOMKA HE CCTh HHIAC HC [NOTHOD
MHOMECTED,
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34, Muosccteo B METPHMCCKOM NPOCTRHCTEE, 9bC MMBEAHHC HC COOCPEHT BHYTPCHHHX
TOYCK, HAILIBRCTCH. ...

35. MuoeectBe M B MCTPHHCCKOM NPOCTPAHCTRE X HASKIBACTCE OTPAHHYCHHRIM. ...
36, Muosecteo M B meTpireckon npocTpancTae X HASEIEACTCH BIOIHE OTPAHIHCHHEIM. ..

37. MuomecTeo M B MeTpHMECKOM NPOCTPAHCTEE X HASHIBACTCH  OTHOCHTENRHO
KOMIIEETHEIM. ..

38. Muowecteo A sasnmaercs £ —cemwo ans mpokectea M, e ..

39. MeTpireckoe MPpOCTPAHCTED X HAZRIBACTCH KOMITAKTHEIM, SCITH. ...

40. ByaeT 1n :MMEHYTOC H OTPAHHHMCHHOC MHOBCCTEO B ' KomnaxTsm?

41. BymeT M0 JAMEHYTEIT AP KOHEHHOTO PLAMYCa B {2 KOMIAKTHEIM MHOEECTROM !

42, Kakoe FCAOEAT HYHHO HATOEHTE HA OTHOCHTEIEHO KOMIAETHOS MHOMOCTEO, robk
OHO CTAMO KOMNAKTHEM?

43, Beerna nn orpaHHMEHD OTHOCHTENRHO EOMNEKTHOS MHD#MECTED

44 Kaxan cBASE MGETY NOHATHAMH  OTHOCHTCNEBHAR —KOMOAKTHOCTE I BINOJHE
OTPEHHMCHHOCTE T

45 Kaxkan cBATE MCHAY NOHSTHAMM OFPAHH4CHHOCTE #  BIOOHC OTPAHHYCHHOCTE B
npoctpancree £, neN?

46. [Tpamep nocnexoparensaocT B Cfab]. koTopas orpasmdeHa, HO HE BINOIHE OTPAHHYCHA.

47. n'FIHHfFI MOCACA0OEATCNEHICTH B '!3, KOTOpad OrpdHHMCHA, HO HC OTHOCHTCIEHO
KOMITAETHA.

4%, KaxoBa CcEAIL MERIY KOMIAETHEIMH MPOCTPAHCTEAME B cenapatensHEIMHT
49, Muomecteo M B C[ab], HazuBacTca pABHOCTENCHHO HENPCPRIEHEIM, SO ..
50. Muomecrso M e Clab]  omsocurensno komnaxio  (Teop. Apuema) <

Muowecren M & npoctpancree Ll2pe®  ogmpoewrensso sounastio o

TecTtupoBanue

Tema 3. HopMupoBaHHBIE U THILOSPTOBHI IPOCTPAHCTBA
Tect

4.3 IIpomexxyTouHast aTTeCTaIMs 110 JUCIUIUIMHE IPOBOIUTCS B popMe 3adeTa

Tunossie Bonpocsl 3auera (OIIK-1)

HMepevens gORpoOCos K IIAMERY

1. Merpimecsne npoctpasctea. Hepasescrea lensgepa w Munkoscsoro. Tpasepes
2. JamMKHYTHE, OTEPRITHE MHORCCTEA B METPHUCCKOM npocTpancTee. CBodicTea.
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3. Cxoguwmocts B MeTpiHdeckom npoctpadcrse. [lonsoma MeTpuHeckny npocTpascTE.
4. [NoneoTa npocTpaHcTEa LiX), e X — mamepumoe 8 B suowecTso.

[omnora npocTpascTea Lp'['ﬂ, rae X - smomecTeo woweunoi meper, ! E £ S

5. Teopema 0 NOMOIHCHHE METPHMCCEHY TPOCTRAHCTE.

6. Teopema o MIOTHOCTH NOANHOMOE B NPOCTPARCTES Cla.b]

7. Teopema o NIOTHOCTH HENPEPLIEHEX (YHELHA B NPOCTPaHCTEE Llab] 1<peo
&, KpuTephit nonHOTLE METPHHYECKOID NPOCTPAHCTEA (TEOPeMa O BIOKCHHBIX ILAPAX).
KontpnprMepel k Teopene.

9. [Npanumn CREMAKINK OTOOPAREHIT B METPHYCCKOM MPOCTPAHCTEE.

1. Teopema bapa.

1. Cenapabensieie meTpaueckne npoctpascrea. [Ipusepe necenapabensusn npoctpancrs.
12, KoMnaxkTHEIE, BIOIHE OTPAHHMCHHEE MCTPHYCCKHE NPOCTPAHCTES.

Kpurrepsii RoMnakTHocTn METPHEECKOTO NPOCTPAHCTED {Toopema).

13, KoMnaxTHEE B OTHOCHTEIEEHD KOMIIKTHEE MEOSCCTES B METPHYECKOM IPOCTPAHCTES.

Teopema Xaycaopda.

14, Kpirrepn oTHOCHTENEHON KOMIAKTHOCTH MHOMECTE B KOHKPCTHEIN NPOCTPAHCTRAN
g R mlel2pem g C[a,b] (reopesa Apuena), Llab] 1zpe= i
15, Nlnneiiseie npoctpancrea. Ceodfictea. [pasepr.

6. HopamporanHkie, GRHAXOER! MpocTpascTed. [Iprueper
17. Teopesa 06 psoMophrzMe KOHCHHOMEPHED HOPMHPOBAHHEX NPOCTPpascTe. CIe/IcTRAR.
18. JInneiisee NPOCTPAHCTEA CO CEAMRPHLIM Npomieeacunes. Ceoflcrea. [Ipamepe.

19, TosaecTED NapaIenorpassya | Teopeha).

20 Opronopmanessie cncresel. Croficrea. [lessa of oprorosanmsano.

21. MNumsfeproew npoctpasctea. [piveper. Teopesma o paanoseHny runsfeprosa
NPOCTPEHCTEA B NpAsyio cymmy. Cneperane (Eparepiii BCRTy NIOTHOCTH THHETHOMO
MHOTOO0paINA).

22, CymecTEORAHNE OPTOHOPMHPOBAHHOTD GA3HCA B cenapalensloM rHILOCPTOROM

NpOCTPAHCTEE.

23, Panw Qrypre. Teopema o cBoficTRe MEHHMANEHOCTH EoMphHIHeHTOR Pyphe.

Cnencrane (pepasenctao becoens).

24, Pasencreo [lapcesans. Teopema of IREHBANCHTHOCTH B CenapatenkioM IHIBGEPTOROM

NpOCTPAHCTEES MOHATHEH NOTHOH B 3aMEHYTOH OPTOHOPMHPOBAHEIX CHOTCAL

25. Teopema Pucca-Pumepa. Teopema of maosopdinase cenapabenkHEX MHIBOEPTORRIX
NPOCTPaHCTE.

26. Oneparops, aciicreyionme nz 4 8 ¥ (X ¥ — nopsuposassse mpoctpancrsa).

JIuneiiHOCTL, HENPEPHBHOCTE, OTPAHINEHHOCTL onepatopos. Teopesa 08 IXEHBANEHTHOCTH
NOHATHI HENPEPLBHOCTH 1 OMPAHAYCHEOCTH HHEiHOro onepatopa. [paveper.

27. Npocrpascreo LA Y)Y Hopma oneparopa. Pasnomepnas i cHIBHAR cXOqMMOCTI
oneparopos. [lomsora npoctpascTea LX.¥), Teopesua o npogomsesns NHHECTHOND

OMEPATOPA N0 HENPEPLIEHOCTH.

28. Conpasennoc npoctpancteo X . Teopema Nana-Banaxa. CnelcTEHR 03 TcopeMEL

29 Oagpii BAA THHCAHEN HENPEPEIEHEX QYHEIHOHATOR B KOHKPCTHEDN TPOCTPIHCTRAX:

B KOHCHHOMCpHOM, B S | B i LB "Ip (p=1), 8 munedeproBom (Teopema Pucca),
-[P[rl.b]‘ l€p=m

30. Ecrecrecunnoe snomenne X w5 X | Pefuekcninnie HOpMBpORaHHES TPOCTPAHCTEL

[Mprsepes

31. Teopema Banaxa-llrefinrayza. Teopesma o nonrOTe npocTpaHcTBa LiX.Y) g emmcne

CHIEHOH CXOIHMOCTH. Kp.vrrcpm?t CHALHOH CXOQHMOCTH THHCTHEX OMCPaTopoR.



13

32, Crabas cxoamMocTs B HOPMEPOBIHHEX npocTpancTeax. Ceoicrea. Orpasmsensocms
crabo cxoTameiics nocne josaTensrocTie. Kparepuit cnafoit cxognsoctn. Teopema of
IKBHEANCHTHOCTH OMPAHIHEHEOCTH I CIa00H OrPAHNMCHHOCTH MHOMCCTEA.

33 Kpurreprit cnaBoil ¢xoJHMOCTH B KOHEHHOMEPHOM NPOCTPAHCTEE, ‘!ﬂ 1_1 =p e,
npocTpaBcTEC, Lp[a,b]‘ 1= poo, Cla.b].

34 Cnabas cxogmmocts i *- cnalan cooIMMOCTE B cONpRmcHBoM npocTpascTee. CeoficTea.
Teopesa o *- cnafoii komnaxTaocm samenyroromapa s X rae X - cemapafenseos
HOPMHPOBAHHOC. NPOCTPAHCTED.

35 Obparswe oneparope. Ceoficrea. Kparepuii cymiecreosasns obparroro nuseitmoro
oneparopa. KpurepHii cymecTEoBIHNA 00pATHOND THHCHHOND OTPAHNYCHHOID ONCPaTOPa.
36. Teopema Heiivana. Teopesa of OTEPRITOCTH MEOMOCTES ONCPATOPOE B LLX.¥)
HMEHIIHE 00PaTHEIS O PAHHMCHHEIE OICPATOE.

37. Teopema banaxa of ofparsom oncparope. CneacTene o0 IEEHEATCHTHOCTH HOPM.

38, JamkayTee oneparopst. Ceoitcrea. [Tpuveper. Teopema Banaxa o zavksyrom rpadse.
39. CnesTp 1 pezonksBesTa MHHEROTD oneparopa. KnacchHEANHA TOHMeK CIeETp.

40. KoMIaKTHOCTE CNCKTPA THHSHIHOTO HENPCPRBHOMD ONCPaTOPa. AHATHTHYHOCTE
PCI0MBECHTE! HA PEI0IEBCHTHOM MEoEecTEe. Cneacrane.

41. ConpA#cHHEIE ONEPATOPE] B HOPMHPOBAHHOM NPOCTPAHCTES. Teopesa CyINCCTROBAHHA.
42 ConpameHHEE ONEparopsl B ruasdeprosom npoctpapctee. Teopesa cyiecTROBAHIA.
CroiicTea COMPTECHHEY ONEPaTOPOR.

43. CaMmoconpasecHHEE ONCPaTopsl B rHAsGCpTOROM NpocTpancTee. Hopaa onepatopa.
Croiicrea cnexrpa. Teopesa o rpasnne cnexrpa camoconpiscHioro oncparopa. Cieacrane.
44. BionHe HENPCPHIEHKE (KOMIAETHEIC) MHHciHue onepatopel. [Ipuvepr. CrodicTea.

45_ Mesma Prcca (0 nowrn nepneamusynape). Coeacrene. Kpurepnil koreusosmeprocTi
HOPMHPORAHHOTD NPOCTPABCTED (Teopen).

46. Teopema © IAMEHYTOCTH MHOBECTER EIIONHE Henpepriensr onepatopor & LA Y]
Kounagraocrs oneparopa FansGepra-Hissgma.

47. Teopema o KOMIAKTHOCTH CONPAREHHOND MICPATOPA (1-B0 B MMILGEPTOROM NPOCTPAHCTEE).
48, JlemME! © KOHCTHOMEPHOCTH BIPA H © JAMEHYTOCTH MHOGKCCTES HASCHME
oneparopad — A rne A - Bnonne nenpephisEil oncpatop B faHAXOROM NPOCTPAHCTEE.
49 JInnciisee OnepaTopHEE VPAEHEHHA C BIONHE HENPEPLIEHEIMH OIEPaTOPAMH.

Teopema Prcca o6 obparsos oncpatope. Ansrepramiea $rpepronsaa.

5. Teopema o CBATH MERETY HEOTHOPOIHEIM I OJHOPOIHEM CONPHRMEEHHEIM VIEHEHHEM

TunoBble 3axanus s 3a4era (OIK-1)



1. Jloxasars HecHeTHOCTE MEORECTED BCCX IOMHACKSCTE MEOHCCTED HATYPANEHLDT STHCC

2. logatars cHeTHOCTE MEOHECTE] BOCK KOHEHHEIN NOIMHOECTE CHETHOTD MEOHECTEL

3. Nosazams, 9ro modoe MEOKECTED TONEPHO HENEPECCKIIMMNCE HHTCPRATIOE HA SHCIOBOI
mpaMoil He Gonee HeM cHETHO.

4. Myets A — HecHETHO: MHOKECTBO TOHCK HA MNockocTH. JlDKASaTE, ¥T0 HAACTCA KPYT C

uerrrpon & Touse 10, 0) | copepamanmii necacrnoe mpomecTao Toex nz A
5. NogazaTs pABHOMONIHOCTE MHOMOCTE:

i :{.1.'. virxyel.x+37 <1} o e y)eyvel.xt+9" c.]:;

(I

) Ny, ye(il]l , ;.r:.rE[l'L]]}_

6. E}'_.'J}"I' JIH CHCaYROIHT q}}'H KLHH OIPCRCNATE MCTPHEY Ha MHOROCTES BOCX BCHICCTECHHELX

HHCEI
1y Axyl=|x=p|

3) Al y) =arctg | x- |,

7 A yl=|x =y
4y plx,y)= |E" e"|.-

5y Plx. ¥} = | arctg x — arctg y|. &) Alx )=

7. [IycTe B METPHHCCEOM MPOCTPAHCTEES X wap Bix, T conepEaTTes B mape B(y.3)
Tosazats, sro HxT) =813}
8. [Myere M =X | ogazam, 1o @M — samsyroc MuowccTED.

9. [Myete M=X  Nogmsare, wro M - FEAMEHYTOS MHOMECCTRO,

10. Mycts Mc X Noxasam, wro M" - OTEPHTOS MHOMECTHO.

L 1
11. Mycre muosecreo M seex npenensien Togex muowecrea W =[] cuerno.

Jowazare, yro M rome cuerno.

12, ITycTe Boe TOMER MHOKECTED M B MCTPHMECKOM NPOCTPAHCTEE X HIOIHPOBAHEL
Mommo 1n yTRepaaaTs, 9to MeoxecTeo M 3aukayTo?

13, INpoBcpyTE 00 ONpeACICHHED OTPAHHMCHHOCTE H JAMKHYTOCTE MEOMRCCTREA

M=jreX.x=(x...x

1) |x_1| =lkne

«-) B mpocTpancTRIX N=g 4 L L comn:

2) Z.‘cﬂ =k|x,|=Ln>I

AL

14. Mycts muosectee M orpasstcno B npoctpancree CTa.b]_ Noxkasars enome

- v
OTPAHHYCHHOC T B fTa"Hl MHOKOCTE, COCTORIIIAK HE CIIEOYENIIHX {IJ’}'E[E]]]!IE[ =2

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

Ouetixa T s— Heckpuntopsl (ypOBHH) — OCHOBHBIE TIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTHYKEHUSI pe3ylibTaTa)
«3aUTEHO» OIIK-1 YMeeT  HaXomuTh  MPUKIAJHOW  acleKT B ITOCTAaHOBKAX
(50 - 100 6amnoB) MaTeMaTUYECKHUX 3a7a4
«HE 3a4TEHO» OIIK-1 He ymeer wHaxomuTh TPHUKIAAHOW AacmeKT B  TOCTaHOBKax
(0 - 49 6annos) MAaTEeMAaTHYECKUX 3a70a4

5. MeTonnueckue ykazaHusi AJ1s1 00y4al0IIUXCS 110 OCBOCHUIO M CHUILTUHBI (MOLYJIs)
5.1 MeTtoandeckue yka3aHus IO OPTaHU3aIlUN CaAMOCTOSTEIBHOM PadOThI 00YUYaIOIIUXCSI:

[Ipuctynas K W3yYeHWIO TUCIUIUIMHBI, B TMEPBYIO ouepenb OOydaromuMmcs HEOOXOAMMO O3HAKOMHTHCS
comepxaHueM paboueii mporpammbl nuctuiuimabl (PITJ]), xotopas ompexaenser coaepxaHue, o0beMm, a
TaKKe TMOPSAIOK U3YUCHHsI U MTPETIOaBaHus yIeOHOM TUCIUIUINHEL, €€ pa3/iena, YacTu.

Jl1st caMOCTOSITENTFHON paOOThl BAKHOE 3HaUCHUE UMEIOT paszieibl «O0beM U cofiepikaHue TUCIIUILTHHEDY,
«Y4eOHO-MeTomuIeckoe U HH(popMaImoHHOE 00eCTIeYeHNE TUCIUILTHHBD U «MarepruanbHO-TEXHUIECKOEe
obecrieueHre JUCITUTUIMHBI, TpOrpaMMHOE obecreueHue, MpodeccCuoHaIbHbIC Oa3bl TaHHBIX U
WH(POPMAIIMOHHBIC CIIPABOYHBIC CUCTEMBI.
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B pazmene «O0veM u copepkaHWe AWCHUILIMHBDY YKA3bIBAIOTCS BCE pa3lenbl M TEMBI U3ydaeMOM
JTUCIUIUTAHBL, @ TAK)KE BUJIbI 3aHITHIA U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKHUX Yacax.

B pasmene «YdeOHo-meromuueckoe U uH(pOpManuoOHHOE oOecledyeHne AUCHUIUIMHBDY —yKazaHa
peKoMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B pazmene «MarepuanbHO-TEXHUYECKOE OOECIEUeHUE ITUCIUIUIMHBL, TMPOTPaAaMMHOE oOOecreueHue,
npodeccruoHanbHble 0a3bl MaHHBIX W WH(OPMAIMOHHBIE CIPABOYHBIE CHCTEMBD» COACPKHUTCS IMEpeueHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX AJISi OCBOCHHUS
JTUCIUTUTNHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TeOPETHUECKUMHU MaTepHallaMu 110 TUCIUITIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH elle pa3 mpe3eHTanuio Jekunu B cucreMe MOODLe, NOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha
JIEKIIMOHHOM 3aHSTUU MaTrepual M JOMNOJHHUTh €ro ¢ Y4YeTOM PEKOMEHJIOBAaHHOM JOMOIHUTEIbHOU
JTUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HUH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JJIsI CAMOCTOATEIILHON pabOoThI, TIO TeMe MpecTaBieHHbIe B yHKTe 3.2 PIT/I.

- TP TIOAATOTOBKE K TEKYIIEMY KOHTPOIIIO UCTIOIB30BaTh MaTepuaibl (oHna oneHouHbIX cpeacts (POC).
5.3 Pexomenmanuu mo paboTe ¢ HayYHOU U y4eOHOM JIUTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHUTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboTel W HEoOXoAMMAa TPU TMOATOTOBKE K YCTHOMY ONPOCY HAa CEMUHAPCKHUX 3aHATHSAX, K Jebaram,
TECTUPOBaHUIO, dk3aMeHy. OHa BKIIOYAeT MPOPaOOTKY JIEKIIMOHHOTO MaTepHalia U PEKOMEHIOBAHHBIX
HMCTOYHHUKOB U JINTEPATYPHI 110 TEMATUKE JICKIIUH.

KoHcriekT nekuu T0KeH cofepxarh pedeparuBHyI0 3alIMCh OCHOBHBIX BOIPOCOB JICKIIMH, B TOM YHCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
Te€MaM, BBIBOJBI MO KAKIOMY BOMPOCY. KOHCIIEKT MOXeT ObITh BBHIMOJIHEH B PaMKaX pPacHeyaTKd BBLIAYH
Mpe3eHTAINi JeKIUH UM B OTACIBbHON TeTpamu mo npeamery. OH JomkeH ObITh aKKypaTHBIM, XOPOIIIO
YUTAEMbIM, HE COJIEPIKaTh HE OTHOCAIIYIOCS K TeMe UH()OPMAIIUIO UM PUCYHKH.

KoHcnekTbl HaydyHOW JNHUTEpaTyphl MPU CAMOCTOATENBHOM MOATOTOBKE K 3aHSATHUSAM JOJDKHBI COAEPkKATh
OTBETHl HA KAXKIBIM TOCTABICHHBIA B TEME BOIPOC, MMETh CCBUIKY HA HMCTOYHUK HHYOpPMAIMU C
00s13aTeNIbHBIM yKa3aHWEM aBTOpa, Ha3BaHUS M Trofa W3JaHHs HCIOIh3yeMOH HAy4YHOU JHTEparyphl.
KoHcriekT MOXET OBITH OMOPHBIM (COAEP)KaTh JIMIIhL OCHOBHBIC KIIOUEBBIE IMO3WIIMU), HO TPU 3TOM
MO3BOJISIIONIMM J]aTh TOJHBIA OTBET IO BOMPOCY, MOXET ObITh TOAPOOHBIM. OO0BEM KOHCIEKTa
OMPEEISIETCS CAMUM CTYIECHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- Jienarb 3aldCH O XOAYy YTEHHsS B BHUJE MPOCTOTO0 WJIM Pa3BepHYTOro IulaHa (co3daBaTh IMEpPEUYEHb
OCHOBHBIX BOITPOCOB, PACCMOTPEHHBIX B UCTOYHUKE);

- COCTaBJATH TE3UCHl (IUTHPOBaHHE HAWMOOIEe BAXKHBIX MECT CTaTbd WM MOHOTpaduu, KOPOTKOE
M3JI0)KEHHE OCHOBHBIX MBICIIEH aBTOpA);

- TOTOBHUTH aHHOTAINUHU (KpaTkoe 0000IIeHNe OCHOBHBIX BOIIPOCOB pa0dOTHI);

- CO3/1aBaTh KOHCIIEKTHI (pPa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1allU1 110 TOJTOTOBKE K OTJIEIbHBIM 33JJaHUSIM TEKYLIErO KOHTPOJIS

CobecenoBanue MpennoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTHUYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUH, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXET TMPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATEJIbHOCTh OTBETA;

- JIOTHKA U3JI0’KEHUsI MaTepHania;

- pPalMOHAJIBLHOCTh UCIIOJIb30BAaHHBIX IPUEMOB U CTIOCOOOB PEIlIEHUS TOCTABIEHHON yueOHO! 3a/1auu;
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- CBOEBPEMEHHOCTh M 3((PEKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMN M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCII0JIb30BAaHUE JIONOJHUTEIBHOTO MaTepraa;

- palMOHAJIBLHOCTD UCIIOB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3CHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIPOCOB MPAKTHYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTalnueld HeoOXoauMo odpamarb BHUIMaHUE
Ha TaKUE€ MOMEHTBI KaK:

- Ccolep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, IOJIHOTA €€ PACKPBITHA, CMBICIOBOE COJAEp)KaHUE,
COOTBETCTBHE 3asBJIEHHOM TEMbI COJIEP)KaHUIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBUE COACpKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBiIe€HHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON (QopMe, aleKBaTHOCTh MCIOIb30BAHUSI TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauam,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTDH MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (OMTHUMATbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBo€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TPEOOBAaHUSAM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PETIaMEHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTH Ha BOIPOCHI, CHCTEMATU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JiesiaM IPOTrPaMMBI:
- COIEepKaHHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, dS¢pdextuBHOCT, TpuMeHeHust cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHIKCHHS
PEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMIOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTBbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTOoANYecKOe U HHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

1. T'nazeipuna, I1. 10., Jleiikanosa, M. B., Kopkuna, JI. ®. OyHKkurOHaNbHBIN aHaIu3. TUNOBBIEC 3a7a4u :
yuebHoe mocobue. - 2022-08-31; DyHKuMoHambHBIM aHanmu3. TunoBble 3amaun. - ExarepunOypr:
VYpansckuii ¢penepansubiii yausepceuret, 9bC ACB, 2016. - 216 c. - Tekcr : anexrponssiii / IPR BOOKS
[caiiT]. - URL: http://www.iprbookshop.ru/66213.html

2. KyryzoB A. C. BBenmenue B (GYyHKIIMOHANBHBIM aHamu3 : ydeOHoe mocoOme. - Mocksa|bepnuh:

Hupexr-Menua, 2020. - 482 c. - Tekcr : anexrponnsii // DBC «YHUBEpcUTEeTCKass OMOIMOTEKa OHJIAWHY»
[caiit]. - URL: http://biblioclub.ru/index.php?page=book&id=571413

6.2 JlonosHUTENBHAS IUTEpATYpA:
1. Bymux b. 3. BBenenue B (yHKIIMOHANBHBIA aHamu3 : MoHorpadus. - Mocksa: [ocymapcTBeHHOE
M3M1aTeNhCTBO (hU3MKO-MaTeMaTH4ecko ymreparypsl, 1958. - 354 c¢. - Tekcr : snmekrponHsiii // OBC

«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=479685

2. JlanumuH, A. P. OyHKIIMOHANBHBIA aHAINU3 JJII MAruCTPaHTOB : ydeOHoe mocobwme. - 2022-08-31;
OYHKIIMOHATBHBIA aHANU3 ISl MarucTpaHToB. - ExarepunOypr: Ypanbckuii dheaepaibHbli YHHBEPCHTET,
ObC ACB, 2013. - 192 c¢. - Tekcr : osnekrponnbii // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/66614.html

3. Hepp B. S. ®yHkuuoHanbHbIA aHamu3 : JeKIUHU U yrpaxHeHus. - Mocksa: KHOPYC, 2013. - 461 c.

4. Nocuna K. ®ynkimoHanpHbIA aHaimm3. - MockBa: Mup, 1967. - 623 c. - Tekct : anekrponnsiit // 9bC
«YHUBEPCUTETCKAS OmoOImoTeKa OHJIANH» [caiT]. - URL:
http://biblioclub.ru/index.php?page=book&id=459742

5. Tpenorun B. A. ®yHKIIMOHANBHBINA aHATH3 : YYEOHUK. - 3-€ U31., uctp.. - MockBa: @usmatiut, 2002. -

488 c. - Tekcr : osnekrponHwii // DbC «YHuBepcuTeTckas Oubnuoreka oniaiH» [calT]. - URL:
http://biblioclub.ru/index.php?page=book&id=82613
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6.3 VlHble HICTOYHUKMU:
1. baza nannbix zbMath - https://www.zbmath.org/
2. EnuHoe OKHO A0ocTyma K 00pa3oBaTelbHBIM pecypcam - http://window.edu.ru/
3. Kypnan «Ycnexu MaTeMaTH4eCKUX HayK» -
http://www.mathnet.ru/php/journal.phtml?jrnid=tmf&option_lang=rus
4. Karanor oOpa3oBaTelIbHBIX HHTEPHET-pecypcoB - http://www.edu.ru/index.php?page 1d=6
5. KoHCynbTaHT cTy/eHTa: 3IeKTpOHHO-010InoTeuHas cuctema - http:// www.studentlibrary.ru
6. OOpazoBarenbHbIN opTan "Yuéba" - www.Ucheba.com
7. OOpasoBaTenbHbI nopTan s cTyaeHToB — http://www.alleng.ru - http://www.alleng.ru
8. YHuBepcuTeTckas OuOIroTeKka OHIaiH: AEKTPOHHO-O0nOMMoTedHast cuctema - http://www.biblioclub.ru

7. MaTepuajibHO-TeXHHYeCcKoe o0ecrneyeHne TUCHMILIMHBI, MPOrpaMMHoe odecrneveHmne,
npodeccuoHa bHbIe 623bI JAHHBIX U HH(OPMALMOHHbIE CIPABOYHBIE CHCTEMbI

Jlnsg mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJIs TPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJS U MPOMEKYTOUHOM arTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VY4eOHble ayTUTOPUH U MTOMEILIEHUS AJIsi CAMOCTOSTENIbHOM pabOThl YKOMIUIEKTOBaHbI CHIEIMAIN3UPOBAHHON
MeOeNbI0 U TEXHUYECKUMH CPEJICTBAMHU OOYyUCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMaIuu
OOJIBITION ayTUTOPHH.

[TomerieHus U1 CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBaHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
UH(OPMAITMOHHO-00Pa30BaTEIbLHYIO Cpey YHUBEPCHUTETA.

Jliig mpoBesieHus 3aHIATUN JIEKIIMOHHOTO TUIA UCTIOIB3YIOTCSI HAOOPHI JEMOHCTPALIMOHHOTO 000PYI0BaHMUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS JTIOCKA).

ITpodeccronanbhplie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:

1. Poccuiickast HarmoHanbpHast onbaunoreka: odurmanpHbiid caint. — URL: http://nlr.ru

2. OBC «Yuuepcurerckas Oubiamnorexa onnaitn» . — URL: http://www.biblioclub.ru

3. udposoii obpazoBarensHbIin pecypc IPR SMART. — URL: http://www.iprbookshop.ru

4. TamOoBcKas oOacTHas yHUBepcanbHas HayuHas ouomuoteka uM. A.C. [lymkuHa: oduninanbHbIi CalT. —
URL: http://www.tambovlib.ru

5. DneKTpoHHas OoubamoTeKa. OGpa3zoBarenbHas margopma «OpaiiT». — URL.:
https://biblio-online.ru/book/sud-prisyazhnyh-442275

6. VYHuBepcureTckas ~ OuOnMOTEeKa  OHJIAMH:  JJIEKTpOHHO-OMOmuoTeunas  cucrema. —  URL:
https://biblioclub.ru

7. Hayunast snexkrponHas 6nonmuoreka eLIBRARY.ru. — URL: https://elibrary.ru

8. Dnextponnas o6momuoreka TI'Y. — URL: https://elibrary.tsutmb.ru/

9. IIpe3unenrtckas oubnuoreka umenu b.H. Enpriuaa. — URL: https://www.prlib.ru

10. Poccwuiickas rocymapcTBeHHast Oubnroreka: opunmanpabiid caidT. — URL: https://www.rsl.ru

yIeKTpPOHHAS HH(POPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz
B3anMoneiicTBue mpernomaBaTenss W CTY[JCHTa B Tpolecce OOyYeHHUs OCYHIECTBISIETCS MOCPEICTBOM
MYJIBTUMEMHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, HUCIOJIB3YEMBIX B
ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



