MMWHOBPHAYKH POCCHUUA

®enepajbHOE rOCYIaPCTBEHHOE 0I01KeTHOE 00pa30BaTeIbHOE YUPE:KICeHUE BBICILIET0
o0pa3oBanusi «I'opHO-AJTalicKuil rocy1apcTBeHHbIN YHHBEPCHTET)
(®PI'bOY BOT'AT'Y, I'AT'Y, I'opHo-AJuTalickuil roCy1apcTBEeHHbI YHUBEPCHTET)

TomoJsiorus

pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)
3axperiena 3a kadenpoi kadenpa maTteMaTuKu, QUMK U HHGOPMATHKH

YueOHblii 1aH 01.04.01_2022_643M.plx
01.04.01 MaTematuxa

KOMHB}OTepHOC MOJCIIMPOBAHUEC U aHAJIN3 B TCOMETPHUU

Kpanuduxanus MAarucTp
dopma 00yueHust OuHast
OO011as TPyL0eMKOCTh 23ET
Yacos 1o yueOHOMY TUIaHy 72 Bunapl koHTpONst B cemecTpax:
B TOM YHCJIE: 3aueTsl 3
AyJIUTOPHBIEC 3aHATHS 32
caMocCTosITeNbHas pabora 30,4
4acoB Ha KOHTPOJIb 8,85

Pacrlpene.neﬂue YacoB JUCHMIIVIMHBI IO CeMecTpaM

Cemectp 3(2.1)
(<Kypc>.<Cemectp Ha Kypce>) Utoro
Henens 12
Bun 3ansartuit i PIT vII PIT

Jleximn 12 12 12 12
[MpakTnueckue 20 20 20 20
KoncynbTanmu (ams cryneHTa) 0,6 0,6 0,6 0,6
Kontposnb camocTosTenbHO# paboTsl pu 0,15 0,15 0,15 0,15
MIPOBE/ICHUN aTTECTAIIUH
HUroro ayn. 32 32 32 32
KonraktHas pabora 32,75 32,75 32,75 32,75
Cam. pabora 30,4 30,4 30,4 30,4
Yacsl Ha KOHTPOITb 8,85 8,85 8,85 8,85
Hroro 72 72 72 72




IIporpammy cocraBui(u):

K.p.m.H., doyenm, Kvipoe Braoumup Anexcanoposuy

Pabouast nporpamMma JUCHUITIHHBI

Tonmomorus

paspaborana B cootBercTBrH ¢ PI'OC:

DenepanbHbIi rocy1apCTBEHHBIN 00pa30BaTeIbHBIN CTAaHAPT BBICILETO 0OPAa30BAHUS - MATUCTPATypa 110 HAIIPABJIECHUIO IIOI OTOBKH
01.04.01 Matemaruka (npuka3 MunoOprayku Poccuu ot 10.01.2018 r. Ne 12)

COCTaBJICHa Ha OCHOBAHUH y4EOHOTO TUIaHa:
01.04.01 MaremaTuka

YTBEP)KJIEHHOI'0 YYEHBIM COBETOM By3a OT 26.12.2022 npotokon Ne 12.

Pabouas nporpamMma yTBepikKJeHa Ha 3aceIaHUU Kaeapbl

xadenpa mareMaTHKH, pU3NKN U HHPOPMATHKH

IIporokon ot 09.03.2023 nporokon Ne 8

3aB. kadenpoit bornanora Payna AnekcanaposHa



Buzuposanue PII/] 1151 ucnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyx/IeHa 1 0100peHa Ut
ucnonaeHus B 2024-2025 y4eOHOM rojy Ha 3acenaHuu Kadenpbl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

Iporokon or 11 _ampens 2024r. No 8
3aB. kadenpoii bormanosa Pana AnexcanapoBHa

Busuposanue PII/] 1iist ucno/iHeHUsI B o4epeHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyxk1eHa U 0100peHa s
ucnonHenus B 2025-2026 yueOHOM rofy Ha 3acelaHuH Kadeapbl
kadeapa MmareMaTHKH, PU3NKH U MHPOPMATHKH

IIporokon or 2025r. Ne
3aB. kadenpoit bornanosa Paga AsnekcanapoBHa

BuzupoBanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eOGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnonaenus B 2026-2027 yueOHOM rofy Ha 3aceaHuu Kadeapbl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokon ot 2026r. Ne
3aB. kadeapoit bornanora Pana AnexcanapoBHa

BuzupoBanue PIIJ] njis1 ucniosiHeHusi B oUepeIHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnonaenus B 2027-2028 yueOHOM rofy Ha 3aceaHuu Kadeapbl
kadeapa mateMaTuku, GU3NKH 1 HHPOPMATUKHI

IIporokon ot 2027r. Ne
3aB. kadeapoit bornanora Pama AnexcanapoBHa



1. EJIN U 3AJAYN OCBOEHUSA JTUCIIATIINHBI

1.1| [Jenu: N3yyeHue cOBpEMEHHBIX BOIIPOCOB TOIOJIOIMU

1.2|3a0auu: 1. I3ydauts OCHOBHBIE KOHCTPYKIIMH TOHOJIOTHYECKOT 0 MPOCTPAHCTBA
2. VI3yunTh OCHOBHBIE IOHATHS anreOpandecKoi TOMOJIOTHI

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOITL:

2.1| Tpe6oBaHuS K MPeABAPUTEILHOI IIOATOTOBKE 00y4aIOIIerocs:

2.1.1 | M30paHHBIe BOIPOCHI BEIIECTBCHHOTO M KOMILUIEKCHOTO aHAIIH3a

2.1.2 | T'eomeTpus TI1aIKMX MHOTOOOPA3ni ¥ TEH30PHBIH aHAH3

2.1.3 | 36paHHBIe BOIPOCH! anreOpsI

2.2 | AncuMnianHbl ¥ MPAKTHKH, 151 KOTOPBIX 0CBOeHHE TAHHOH TUCHUTIIINHBI (MOTYJIsT) HE0OX0TUMO KaK
npeauiecTByoniee:

2.2.1| BeinmonHeHue 1 3aInTa BBITYCKHOM KBATH()UKAIMOHHOH paboThI

3. KOMIETEHIIMY OB YYAIOIETOCSl, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUS TUCIIUTLIMHBI
(MOJLYJIST)

ITK-3: crioco0HOCTHIO pelaTh 001eHayYHbIe M NPUKJIAJHbIE 321241, AHAJIM3UPOBATh M 000011aTh pPe3y/1bTAThI HAY4YHO-
HCCIeA0BATeIbCKUX PadoT, My0JMYHO NPeACTABJISAThL COOCTBEHHbIE HOBbIE HAYYHbIe Pe3y/bTAThI

HH-].HK-S: 3HATb ME€TOAbI MATEMATHYECKOI'0 M AJITOPUTMHUYECCKOI0 MOACITUPOBAHUSA

3HAaThb OCHOBHBIC TOIIOJIOI'HYCCKHUEC ITOHATUA

HUJI-2.1TK-3: ymeTh aHATU3MPOBATH U 00001ATH Pe3y/JbTaThl HAYYHO-HCCJIEI0BATEIBCKUX PAdOT B 00/1aCTH MAaTeMAaTHKH

C MPUMCHCHUEC TOIMOJIOTMYCCKUX MCTOJOB

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHMe pa3/iesioB U TeM /BH]T Cemectp / | YacoB | Kommneren- | Jlutepatrypa | Unre | Ilpumeyanue
3aHATUS 3aHATUs/ Kvpe 100 DAKT.
Pazpea 1. Jlekuun
1.1 OnpeziesieHue TOMOIOTHYECKOr0 3 2 Na-1.11K-3 JI1.1J12.1 0
npoctpancTsa. ['omoronus /JIek/ Na-2.11K-3 J12.2
1.2 Kierounble mpocTpaHCcTBa U UX 3 2 NA-1.11K-3 JI1.1J12.1 0
rOMOTOIIHYECKHE CBOMCTBA /JIeK/ Na-2.11K-3 J2.2
1.3 I'omomoruu u koromomnoruu /JIex/ 3 4 Ua-1.11K-3 JI1.1J12.1 0
na-2.11K-3 2.2
14 T'omoTonuueckas rpymmna u JiiepoBa 3 4 Na-1.11K-3 JI1.1J12.1 0
xapakTepucTuka /JIex/ Na-2.11K-3 J12.2
Pazpnen 2. IlpakTuyeckne 3aHATUS
2.1 OmnpeziesieHue TOMOIOTHYECKOTO 3 4 Na-1.11K-3 JI.1J12.1 0
npoctpancTia. ['omoronus /TIp/ Na-2.11K-3 J12.2
2.2 Kierounble mpocTpaHCcTBa U UX 3 4 Na-1.11K-3 JI.1J12.1 0
romoromnuueckue coiicrtra /IIp/ Na-2.11K-3 J12.2
2.3 T'omonoruu u xoromosoruu /T1p/ 3 6 Na-1.11K-3 JI.1J12.1 0
na-2.11K-3 2.2
24 I'omoromnueckas rpynmna u Diinepopa 3 6 Wa-1.I1K-3 JI1.1J12.1 0
xapakrepuctuka /IIp/ na-2.11K-3 2.2
2.5 Pabora ¢ KOHCIIEKTAMU U BBIIIOJIHEHUE 3 30,4 WUa-1.11K-3 JI1.1J12.1 0
CaMOCTOATENBHEIX padot /Cp/ na-2.11K-3 J12.2
Paznea 3. KoncyabTanuun
3.1 Koncynpranus no aucuummiaae /KoHc/ 3 0,6 WUa-1.11K-3 JI1.1J12.1 0
na-2.11K-3 2.2




Pazpneu 4. IIpome:xyTouHast aTTecTalust
(3a4ér)
41 Ioaroroska k 3a4éry /3auér/ 3 8,85 nJI-1.11K-3 JI1.1J12.1 0
NA-2.11K-3 2.2
4.2 KonrakrHas pabora /KCPATT/ 3 0,15 | MA-1.ITK-3 JI1.1J12.1 0
N-2.11K-3 2.2

5. ®OH/Jl OLIEHOYHbIX CPEJICTB

5.1. IosicHuTEJILHAS 3aIIMCKA

1. Ha3sHauenue (bOHI[a OLICHOYHBIX CPCACTB. OI_[eHO'-IHI)IC CpeACTBa NMpEAHa3HAYCHBI UIs1 KOHTPOJISL U OLICHKH 06paSOBaTeJ'ILHLIX
JIOCTHIKCHU I O6y‘{aIOIIII/IXC$I, OCBOUBIIHX IIpOrpaMMy y‘Ie6HOI>i JUCHUIUTMHBL « Toronorus.

2. DoHJ OLICHOYHBIX CPE/ICTB BKIIFOYAET BBOIHBIN TECT, 2 TECTA TEKYIIETO KOHTPOIIS, KPUTEPHHX OLICHUBAHWS M BOIPOCHI
HPOMEXYTOYHOM aTTecTanuy B popMme 3adera.

5.2. OueHo4HbIe cpeCcTBA JJIs1 TEKYLEr0 KOHTPOJIS

O1neHOUHBIE CPEACTBA AJIsl BXOIHOI'O KOHTPOIIS IpuBeeHbl B IIpunoxxenuu -- BBOJHBIIH TeCT.
O1neHOUHBIE CPEACTBA AJIs BXOIHOI'O KOHTPOJIs puBeeHs! B [Ipunoskenun -- Texymuii Tect 1.
OrneHOUHBIE CPEACTBA AJIs BXOIHOI'O KOHTPOJIs IpuBeeHb! B [Ipunoskenun -- Texymiuii Tect 2.
OrneHOUHBIE CPEACTBA AJIsl BXOJHOI0 KOHTP OISl NpuBeieHb! B [Ipunoxennu -- Kputepuu oneHUBaHUS.

5.3. Tembl NMCHLMEHHBIX PadoT (3cce, pedepaThbl, KypcoBbIe padOTHI M 1P.)

HE TPEAyCMOTPEHBI

5.4. OneHo4nble cpeacTBA AJIs1 MPOMEKYTOYHON aTTecTANA

Bomnpocs! k 3auery

1.0mpeneneHne TOMOIOTMUECKOr0 IPOCTPAHCTBA
2.HenpepbiBHOE 0TOOpaskeHHE.

3.'omeomopdusm.

4.Buzbl TONONOTMYECKUX NPOCTPAHCTB.

5.Knaccuguxarys 1ByMEpHBIX TOMOJIOTUYECKUX TOBEPXHOCTEH.
6.Knerounoe pazoreHue 1 MOIUDIP.

7.0iinepoBa XapakTepUCTHKA IIOBEPXHOCTH.

8.I'omonoruu u uncia berru.

9.I'pynmel TOMONOTHH TSI YACTHBIX CITy9daeB.
10.I'omoTonMYecKast S5KBUBAJIEHTHOCTb 1 TOMOTONMYEKas TPyIIa.
11.®ynnamenTanbHas Tpymia.

6. YYHEBHO-METOJNYECKOE H TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue M3narenscTBO, IO Dn. aapec
JI1.1 |Boraues B. 1., Tormonornveckre BeKTOPHbIE IPOCTPAHCTBA U Mocksa: Perymspuast | https://www.iprbookshop.r
CwmossioB O. T'., HX TIPHIOKEHUS M Xa0THYECKast u/92093.html
Cobones B. U. IMHAMHUKA :
HuctutyT
KOMITBFOTEPHBIX

uccienoBanuii, 2019

6.1.2. [lonotHUTeILHASI TUTEPATypa

ABTOpEI, COCTaBUTENH 3arnaBue H3narenscTBO, TO On1. aapec
JI2.1 | Axumosa A. A. Tormonoryst y3J10B 1 3aleIVIeHwi B yroiameHaoM | YesstoumHck: https://www.elibrary.ru/do
Tope: yuebHoe mocobue Wznarensckuii ientp | wnload/elibrary 44711616
OVYpI'Y, 2020 _96376931.pdf
JI2.2 |BbmaroB 1. A., I'eometpust u Tomonorus: yae6HOe Hocobme Cawmapa: I[II'YTH, https://e.lanbook.com/book
Crapoxmnosa O. B. 2017 /182324

6.3.1 IlepeyeHb IPOrpaMMHOro obecnedeHust

6.3.1.1 | Adobe Reader

6.3.1.2 | Kaspersky Endpoint Security ans 6uszeca CTAHAPTHbIN

6.3.1.3 | SIunexc.bpaysep



https://www.iprbookshop.ru/92093.html
https://www.iprbookshop.ru/92093.html
https://www.elibrary.ru/download/elibrary_44711616_96376931.pdf
https://www.elibrary.ru/download/elibrary_44711616_96376931.pdf
https://www.elibrary.ru/download/elibrary_44711616_96376931.pdf
https://e.lanbook.com/book/182324
https://e.lanbook.com/book/182324

6.3.1.4 | MS Office

6.3.1.5

MS WINDOWS

6.3.1.6

LibreOffice

6.3.1.7 | Moodle

6.3.1.8 | NVDA

6.3.2 IlepeueHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

MeKBY30BCKasl SIEKTPOHHAsT OMOIHOTEKA

6.3.2.2

OnekTpoHHO-Onbnuoreynas cucrema «M3narensctBo Jlanpy

6.3.2.3

OnexTpoHHO-0nOIroTeuHas cuctema IPRbooks

6.3.2.4

baza maHHBIX «DekTpoHHast OubMMoTeKka ["'opHO-ANTaliCKOr0 rOCYIapCTBEHHOTO YHUBEPCUTETa)

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NA

rpoOIeMHast JTeKIHs

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI (MOAYJIST)

Homep ayautopun

Hasznauenune

OCHOBHOE OCHAIIIeHHE

206 b1

KaOuHer MeTOUKY NpenoaaBaHus
MaTeMaTuKH. YueOHas ayIuTOpust IIst
MIPOBE/ICHUS 3aHATUH JIEKIIMOHHOT O THUIIA,
3aHATUM CEMUHAPCKOI0 TUIIA, KypCOBOI'O
NPOEKTHUPOBAHHUS (BBIITOJHEHUS KYPCOBBIX
paboT), TPYNIIOBLIX W UHIAMBUAYAIbHBIX
KOHCYJIbTallul, TEKYIIEr0 KOHTPOJIS U
MIPOMEKYTOUHON aTTeCTalluU

VYuenndeckas 10CKa, MHTEPAKTHUBHAS JIOCKA, IKPaH,
MPOEKTOP, KOMIIBIOTED, MTOCA0YHBIC MECTA 00YJIAOIIHXCS
(o konuuecTBy 00y4aromuXxcs), pabouee MecTo
TpernoaBaTess

207 b1

JlexumoHHas aynuropust. YueOHast
ayANTOpUs JUIs TIPOBEICHUS 3aHITUH
JICKIIMOHHOT' O THMA, 3aHATHH CEMUHAPCKOI0
THIA, KypCOBOI'O IIPOEKTUPOBAHUS
(BBIMTOJTHEHHUS KyPCOBBIX PabOT), FPYIIOBBIX
U UHIUBHYyaJIbHBIX KOHCYJIbTAlUH,
TEKYILETO KOHTPOJIS U MPOMEKYTOTHOM
aTTecTaluu

YueHudeckas JI0CKa, MPOEKTOP, IKPaH, CUHCTEMHBIH OJIOK,
MOCaZ0YHBIE MeCTa 00yJaromuxcs (10 KOJINIEeCTBY
o0yyaromuxcs), pabouee MECTO PEMOAaBaATENS

209 b1

KomnbrotepHsriii kiacc. Y4ueOHas ayauTopust
IUTS IPOBENICHUS 3aHATHH JIEKLIHOHHOTO
THIIA, 3aHATHI CEMHUHAPCKOTrO THUIIA,
KypPCOBOT'O IIPOEKTHPOBAHUS (BBIIOTHEHUS

Pa6ouee mecto mpenonaBatens. [locagounsie Mecta
o0yuaromuxcs (10 KOIM4YecTBY obydaronuxcs). MapkepHas
yUeHHYEeCKasl T0CKa, S9KpaH, MyIbTUMEIHAIIPOEKTOP,
KOMITBIOTEPHI C JOCTymnoM B MIHTepHeT

KYPCOBBIX PaboT), TPYIIIOBBIX U
WHAUBUAYAIbHBIX KOHCYIbTALINH, TEKYIIEro
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCTAIINH.
[ToMemienue It cCaMOCTOSTEIEHONW PabOTHI

9. METOAUYECKHE YKA3AHUSA IS OBYYAIOIIUXCS IO OCBOEHUIO JTUCHUIIJIUHBI (MO YJISA)

Jlekimu, ¢ OAHOM CTOPOHBI — 3TO OJIHA U3 OCHOBHBIX ()OPM yUIEOHBIX 3aHSITHI B BRICHINX YUCOHBIX 3aBEACHHUSIX, IIPEACTABIISIOLIAS
c0o00# CHCTEMAaTHYECKOE, MOCIICOBATEIBHOEC YCTHOES U3JI0KEHUE PEIIOAABATEIIEM OMPEASICHHOrO pa3/eia KOHKPETHON HAYKU WITH
yueOHOM AUCUUILIMHBL, C IPYToi — 3TO 0codast hopmMa caMOCTOSTEbHOI paboThl ¢ yueOHbIM MaTeprasioM. JIeKIus He 3aMeHsIeT
c000# KHHUT'Y, OHA TOJIBKO IOATAIKUBACT K HE, PACKPBIBAs TEMY, IPOOJIEMY, BBIICISSI [TIaBHOE, CYIIECTBEHHOE, Ha YTO CICIYeT
00paTHTh BHUMaHKE, yKa3bIBACT IIYTH, KOTOPBIM HYKHO CJICIOBATH, JOOMBASCH NIyOOKOro IOHUMAHKSI IIOCTABICHHOMN POOIEMBI, a
He 0o01Iel KapTHUHBI.

PaboTa Ha JEKIMH — 3TO CIIOXKHBIN MPOLIECC, KOTOPBIN BKIIOYACT B Ce0sl TAKKE IIEMEHTHI KaK CITyIIAHUE, OCMBICICHHE U COOCTBEHHO
KOHCITEKTHpOBaHUE. J{Jist TOro, 4To0BI JICKIIHS BBIMOIHIIA CBOE HA3HAYEHUE, Ba)KHO MMOATOTOBUTHCS K HEl U €€ 3allHCH eIe 10
MPUXO/Ia NPeroAaBaTessi B ayAuTopuio. be3 aToro nanpHeiiniee BOCIPHUATHE JISKIIUH CTAHOBUTCS CIIOKHBIM. JISKIHS B yHUBEPCUTETE
paccunTaHa Ha MOATOTOBJICHHYIO ayauTopuio. [IpenongaBarens n3naraet 000 BOIIPOC, OPUCHTUPYSCh HA T€ 3HAHHS, KOTOPBIC
JIOJDKHBI OBITh Y CTYICHTOB, YCBOMBILMX MaTepPHall BCEX MPEbIIYIINX JICKIHil. Ba)KHO HAYIUTHCSI CITYIIATH PEMOAABATENS BO BPEMs
JIEKLUH, TTIOJIEPKUBAThH HEMPEPHIBHOE BHUMAHHE K BEICTYIAIOMIEMY.

OpHaKo, OJHOTO CITyIIaHHs HeJ0CTaTouHO. HeoOXommmo (hUKCHpOBATh, 3aIUCHIBATh TOT TTOTOK HH(QOpMAIIUH, KOTOPBIA coo0IIaeTcs
BO BpeMsI JIEKIINH — HAYYUTHCS BECTH KOHCIEKT JIEKIUH, TAe (OPMYITHPOBAIHCH OBl HanboIee BayKHbIE MOMEHTHI, OCHOBHBIE
TIOJTOXKEHHSI, M3]IaraeMbIe JIEKTOPOM. JIJisi BeCHHsI KOHCIIEKTA JICKIIUK CICAYeT UCIOIb30BaTh TETPaib. BeneHre KOHCIIEKTa Ha
JIMCTOYKAX HE PEKOMEHIYETCs, TIOCKOJIBKY OHH HE TaK yJO00HBI B HCIIOJIb30BaHUH U YaCTO TepsrOTCst. [Ipu odhopMiieHnn KOHCIEKTa
JICKIMH HEOOXOAUMO OCTABIIATH OIS, T/IC CTYJACHT MOKET 3aIiCaTh CBOU COOCTBEHHBIC MBICIIH, BOSHUKAIOIINE MAPAIUICIBHO C
MBICJISIMH, BBICKa3aHHBIMH JISKTOPOM, & TAKXKE BOMPOCHI, KOTOPHIE MOT'YT BO3HUKHYTH B IIPOLIECCE CIIYILIAHKS, YTOOBI IIOTYIHTh HA
HHX OTBETHI [IPH CAMOCTOSITEIIBHON MPOpabOTKe MaTepuaa JICKIUH, IPH H3yICHUH PeKOMEHIOBAHHOW JINTEPATYPHI UITH




HCETIOCPCACTBCHHO Yy MPCIIOAABATEIIA B KOHIC JICKIIUH. CocTaBiisist KOHCIEKT JICKIINH, CJICAYCT OCTABJIATH 3HAYUTEIIbHBIN HUHTEpBAJI
MCXKAY CTPOUKAMU. DTO CBS3aHO C TEM, YTO MHOI'JIA BOBHHUKACT H606X0)II/IMOCTL BIIMCATh B HepBOHa‘IaJ’IBHBIﬁ TCKCT JICKIIUU OAHY WJIN
HCECKOJIBKO CTPOYCK, MMCIOIUX IMPUHIUITAAIBHOC 3HAYCHUC U ITOYCPITHYTHIX U3 APYIUX HCTOYHUKOB. PaccrosiHue MCXKAY CTpOKaMH
H€O6XOHI/IMO TAKXKE JI NIOAYCPKHUBAHMS CJIIOB UJIH LCJIBIX TPYIIIL CIIOB (TaKOC MOAYCPKHNBAHUC BBI3bIBACTCS HeO6XO)II/IMOCTI)IO
MpUBJICYb BHUMAHHUC K TaHHOMY MECTY B TCKCTC IIPU TIOBTOPHOM tITCHI/II/I). OO6BIYHO MOAYCPKUBAIOT OIIPCACICHNUS, BBIBOABI.

Takyke Ba)KHO IIOJIHOCTBIO 0€3 BCAKMX U3MEHEHHUH BHOCHUTE B TETpaJb CXEMBbI, Ta6J'H/IHLI, YCPTEXKU U T.II., €CIIM OHU MPCATIOIAratoTCAa
B JICKIIMH. HJ'IS{ TOrO, 4TOOBI COBMECTHTD MCXaHUYCCKYIO 3alIUCh C IMOYTHU AOCIIOBHBIM (I)I/IKCI/IpoBaHI/IeM HauOoJIee BayKHBIX
HOJ'IO)KeHPIfI, MOJXHO HUCIIOJIb30BAaTh CUCTEMBI YCIIOBHBIX coxpameHI/HZ. B MEPBYIO OUCPCAb COKpAIlalOTCA JUIMHHBIC CJI0OBA U TC, YTO
TOBTOPSIOTCA B PEUH JICKTOpA Yalle BCCro. HpI/I 9TOM CaMO COKpalI€HUE JOJIKHO OBITH 110 BO3MOKHOCTH KpaTKHuM.

CemuHapckue (mpakTugeckue) 3aHaTis CaMocTosTeNbHast paboTa CTYACHTOB IT0 IIOATOTOBKE K CEMHHAPCKOMY (IIPAKTHYECKOMY)
3aHSTHIO JIOJDKHA HAYMHATHCS C O3HAKOMIICHHS C TUNITAHOM CEMHHAPCKOT0 (IPaKTHYECKOro) 3aHATHS, KOTOPHIIT BKIIIOYAET B ceOs
BOIPOCHI, BRIHOCHMBIEC Ha 00CY>K/ICHHE, PEKOMEHIAINH 110 IOATOTOBKE K CEMHUHAPY (IIPaKTHYECKOMY 3aHSATHIO), PEKOMEHIYEMYIO
JIuTeparypy k teme. Mzydenue Matepuaia cieyeT HadaTh ¢ IPOCMOTpa KOHCIIEKTOB JIEKLUH. BoccTaHOBUB B mamsTH MaTepuall,
CTYZIEHT IPUBOJUT B CUCTEMY OCHOBHBIE IIOJIOXKEHUS TEMBI, BOIIPOCHI TEMBI, BBIIENSS B HEH TI1aBHOE U HOBOE, HA UTO 00paIlanoch
BHUMAHME B JIEKIUU. 3aTEM CIIEJyeT BHUMATEIbHO IPOUYUTATh COOTBETCTBYIOLIYIO IVIaBY Y4eOHHKA.

Jist Gonee yriryGIeHHOIO U3y4eHHs BOIIPOCOB PEKOMEHTyeTCsl KOHCIIEKTUPOBAHUE OCHOBHOM U IOMOIHUTENIBHOM JIUTEPATypBhIL.
Uutas peKOMEHA0BAHHYIO JIUTEPATypy, HE CTOMT IACCUBHO NIPUHUMATh K CBEICHUIO BCE HAIIMCAHHOE, CIEAYET aHAJIU3UPOBATh TEKCT,
JyMaTb HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIUCH 10 XOJy UTEHHs, KOTOpPbIE IPEBPALIAIOT YTEHHE B IIPOIECC. 3allCH MOT'YT BECTUCH B
pa3nuuHoil hopMe: pa3BEpHYTHIX U IPOCTHIX IIAHOB, BBIIUCOK (TE3UCOB), AHHOTALUH 1 KOHCIIEKTOB.

ITonoGpaB, oTpaboTaB MaTepyUal U YCBOUB €0, CTYACHT JIOJKEH Ha4aTh HETIOCPEICTBEHHYIO IOATOTOBKY CBOETO BBICTYIUIEHHS Ha
CEMUHAPCKOM (IIPaKTUYECKOM) 3aHSITUH AJIsl 4ETO CIeAyeT IPOAYMaTh, Kak OTBETUTh Ha KaX bl BOIIPOC TEMBI.

ITo xaxxpoMy BoIpoOCy IUTIaHa 3aHATHH HEOOXOAMMO MOArOTOBUTHCS K YCTHOMY co00LIeHuIO (5-10 MUH.), OBITH FOTOBBIM IPUHATH
y4yacTue B 00CYX/IEHHH U JIOTIOJTHEHUH JIOKJIAI0B U COOOIICHUH (10 5 MUH.).

BricTynienne Ha CeMUHAPCKOM (IIPaKTUYECKOM) 3aHSTUH JOJDKHO YAOBIIETBOPSTH CIEAYIOIUM TPEOOBaHUAM: B HEM U3/1araloTcs
TEOPEeTUYECKHUE MOIXO0/Ibl K pACCMaTPpUBAEMOMY BOIPOCY, JA€TCsl aHAJIU3 IPUHIUIIOB, 3aKOHOB, IIOHATUH 1 KaTerOpHii;
TEOPEeTUUECKHUE HOM0XKEHNS OAKPEIUIAIOTCS (haKTaMu, IPUMEPAMH, BBICTYIIEHHE TODKHO OBITh apI'yMEHTHUPOBAaHHbIM.

CamocrosiTensHas paboTa 00yJaroLIMXCsS— ATO IUTaHUpyeMasi yueOHast, yaeOHO-HCCIe[oBaTebCKas, HAYYHO-UCCIIeJOBATEIbCKAs
pabota, BBITIOIHACMAs: BO BHEAYAUTOPHOE BPEMsI T10 33JaHUIO U IPH METOIMYESCKOM PyKOBOJCTBE IIPEHoiaBaTelis, Ho 0e3 ero
HETIOCPEACTBEHHOr0 y4acTHsI.

O0beM caMOCTOSATEBHOI paboThI onpenensercs y4eOHbIM IJIAHOM OCHOBHO# MPO()eCCHOHANBHOW 00pa30BaTEeIbHOUITPOrPaMMBbI
(OTIIOIT), paboueii mporpaMMoii JUCHUTLTUHBI (MOYJIS).

CamocrosiTenbHast paboTa OpraHu3yeTcs ¥ POBOAMTCS C 1IeTbI0 (POPMUPOBAHKS KOMIIETEHIINH, TOHUMAEMbIX KaK CIIOCOOHOCTb
IIPUMEHSTh 3HaHWS, YMEHHS ¥ JTHYHOCTHBIE KauecTBa IJIsl YCHEIIHON PaKTHUECKOM AESTENbHOCTH, B TOM YHCIIE:

- opMupoBaHus YMEHHUH 1O MMOMCKY U MCIIOI30BAHUIO HOPMATHUBHOM, TIPABOBOM, CIIPABOYHOM U CIICIIUANILHOM JTUTEPATYPHI, &
TaKKe IPYrUX HCTOYHUKOB HH(OPMAIHY;

- KQUECTBEHHOI'0 OCBOCHUSI U CUCTEMATH3aLUH TOyIEHHbBIX TEOPETHUECKUX 3HAHUM, X YIIIyOJICHUs U paclIupeHus 1o
IIPUMEHEHHUIO Ha YPOBHE MEXKIIPEAMETHBIX CBSI3eH;

- (hopMUPOBAHMS YMEHUS IPUMEHSTH MOJyIEeHHbIE 3HAHUS Ha PaKTHKE (B MpodecCHOHaNbHOM NeITeTbHOCTH) U 3aKPeIICHUs
MIPAaKTHYECKUX YMEHHUH 00yJaronmxcs;

- Pa3BUTHS MO3HABATENBHBIX CIIOCOOHOCTEN, (POPMUPOBAHUS CAMOCTOSTENEHOCTH MBILIICHUS 00YYaIOIINXCSL;

- COBEpILICHCTBOBAHMS PEUEBBIX CITOCOOHOCTEH 00yUaroIInXCs;

- opmMupoBaHus HEOOXOIUMOr0 YPOBHS MOTHBALIUK 00YYArOIINXCS K CHCTEMATHYECKON paboTe /ISl MONyYeHUsl 3HaHUH, YMCHUH U
BJIaJICHU B IEPUOJ y4eOHOr0 ceMecTpa, akTUBHOCTH 00y4aroUXcsl, TBOPUECKON HHUIUATUBBI, CAMOCTOSTENEHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- opmMupoBaHuUs crIOCOOHOCTEH K CAMOPA3BUTHIO (CAMOIIO3HAHHIO, CAMOOMPEICICHUI0, CaMO00Pa30BaHHMIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEATIM3ALIMH 1 CAMOPETYIISILINN );

- Pa3BHUTHS HAyIHO-HCCIIEA0BATENILCKUX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKIMYHOCTHBIX OTHOLIEHHIA.

K camocrostenpHO# paboTe 1Mo JUCHUILTHHE (MOAYIII0) OTHOCSITCSA: POpabOTKa TEOPETHYECKOr0 MaTepraa AUCIUIUTHHBI
(MOZyJ1s1);TOArOTOBKA K CEMUHAPCKUM M MPAKTUUECKUM 3aHATUSM, B T.4. TOJATOTOBKA K TEKYILEMY KOHTPOJIIO YCIIEBaEMOCTH
o0yuaroImuxcs(TeKyiias aTTecTalys); MoAroToBKa K JIabopaTOpHBIM paboTaM; IMOJrOTOBKA K MPOMEKYTOYHON aTTecTaluu (3auéram,
JK3aMeHaM).

Bunpl, popMbl 1 00BEMBI CAMOCTOSATEILHON pab0ThI 00 yJarOIIUXCATPH U3YICHHH AUCITUTUTAHBI (MOIYIIST) ONPEICISFOTCS:

- coJiep)KaHNEM KOMITETCHIINH, (POPMHUPYEMBIX TUCHUILTHHOMN (MOIYIIeM);

- cnen(UKOM AUCHUILTHHBI (MOAYIIS), TPUMEHIEMBIMU 00pa30BaTEIIbHBIMH TEXHOJIOTHUSMH;

- TpynoeMkocthio CP, mpemycMoTpeHHON y4eOHBIM ITAHOM;

- YPOBHEM BbICIIIEro 00pa3oBanus (OakagaBpuar, ClielIMAIMTET, MATUCTPATYpPa, aCIUPAHTYpa), Ha KoTopoM peanusyercst OITOIT,
- CTENICHBIO MTOATOTOBIEHHOCTH 00YJalOIINXCSL.

BBoaHbIH TECT




1.JlaTh ompenenenus MHOXKECTBA

2.anbl aBa MHOXKecTBa A ={1;5} u B = {-5;3;5}. Ux 00beauHeHHEM SBIISETCS MHOXKECTBO:
{-5:1;3;5}

{5}

{-5:1;3;5,0}

3.Jlansl nBa MHOXKecTBa A ={1;5} u B = {-5;3;5}. X mepeceucHrEM SBISICTCSI MHOXKECTBO:

{5}
{-5;1;3;5}

{-5;1,3;5;0}

4. Taubr qBa MHOXKecTBa A ={1;5} u B = {-5;3;5}. X npsiMbIM TIpOHM3BECHUEM SBIISIETCS MHOXKECTBO:
{(L;-5), (1:3), (1:9), (5:-5), (5:3), (5:5)}

{-5:1;3;5}

{(®:-5), (1:3), (1:9)}

{(1;-5), (1;3), (1,5), (5:-5), (5;3)}

5.JlaTe ompeneneHne METpUYECKOr0 IIPOCTPAHCTBA

6.BepHo 11 3ammMcaHo HEPaBEHCTBO TpeyrombHuKa: p(X,2) < p(X,y) + p(y,2)?

Bepno

7. SIBnseTcs U €BKIMIOBA IIOCKOCTh METPHYECKUM IIPOCTPAHCTBOM?

Ha

Her

He 3Haro

8.J1aTp ompeseneHne OTKPHITOIO MHOXKECTBA B METPHIECKOM IIPOCTPAHCTBA

9.I[aTB OIPCACICHUC 3dMKHYTOI'O MHOXKCCTBA B MCTPHUICCKOM ITPOCTPAHCTBE.

10.BepHo u hopmyna p(X,y)<l B METpUYECKOM MMPOCTPAHCTBE OMPEAEIAET OTKPHITHIH map?



Texkyumii Tect 1
1. Tomomorus — 3T0

rOBOpHT, YTO B MHOKeCTBE X onpeacjicHa TOnoJaorusd, €Cjii B X oTMEYEeH KjIace IIOJMHOXECTB, coz[epn(anmﬁ BMECCTC C KaKIbIM
Ha60pOM MHOXXECCTB UX O6’L€ILI/IH€HI/I€ 1 BMCCTC C KaXXIbIM Ha60p0M MHOKECTB UX MIEPECCUCHUC.

T'oBOpST, YTO B MHOKECTBE X OMpeE/IeneHa TOMoIOr s, eciii B X OTMEUeH KJIacce MOMHOMXKECTB, COJACPIKAIIUA BMECTE C KasKIAbIM
HAa0OPOM MHOXKECTB HX.

FOBOpHT, YTO B MHOXKECTBE X onpeacicHa TOmojaorusd, €Cjiu B X OTMeYeH Kiacc IMOJAMHOXKECTB, coz[epmamm‘/i BMECTEC C KaXXIbIM
Ha60pOM MHOKECTB UX IIEPECCUCHUC.

2.BepHo 11, 4TO OKPECTHOCTHIO TOUKH TOMOJIOI MUE€CKOr0 MPOCTPAHCTBA HA3BIBAETCS BCSIKOE OTKPHITOE MHOXKECTBO, COJIEpIKAIIIEE ATY
TOUKY.

Bepuo

3.BBIHOJ'IH$ICTC$I Jn HepaBeHCTBO TprFOJ'H)HI/IKOB JJIsL MeTpI/IKI/I
Ha
Her

He 3naro

4.BepHo 111, YTO TOMOJIOTMYECKOE MPOCTPAHCTBO, TOMOJIOTHSI KOTOPOT'O ABJIAETCS METPHIECKOH 10 OTHOLICHHIO K HEKOTOPOI METPHKH,
Ha3bIBAETCSI METPU3YEMbIM?

Bepno

5.0mpenenenue HEMPEPHIBHOIO OTOOPaYKEHUS:

OtobpakeHHe TOMOIOrMYeCKOro MpocTpaHcTBa X B TOMOJIOrMYECKOE IPOCTPAHCTBO Y HA3bIBACTCS HEMIPEPBIBHBIM, €CIIH IPoodpa3
JI000T0 OTKPBITOrO IIOAMHOXKECTBA B Y SIBIISICTCSI OTKPHITHIM HOIMHOXECTBOM B X,

OTtobpaskeHHe TOMOIOrMIECKOr o IMPOCTPaHCcTBa X B TOMOIOTMYECKOE MIPOCTPAHCTBO Y HA3bIBACTCS HETIPEPHIBHBIM, €CIIH 00pa3 Tr00ro
OTKPBITOTO IOAMHOXECTBA B X SIBIISIETCS OTKPHITHIM MOIMHOKECTBOM B Y.

Hpyroe omnpenenenue

6./laTb ompeneneHme HETPEPHIBHOTO OTOOPAKEHHS B TOUKE.

7.BepHo 11, 4TO HEMpephIBHOE OTOOPaKEHHUE OJTHOTO TOMOIOTHYECKOT0 MPOCTPAHCTBO B IPYroe ABIIAETCS TOMEOMOP(PHU3MOM, €CITU
OHO 00paTUMO U 00paTHOE K HEMY OTOOpaKEeHHE HEeTIPEPHIBHO.

S.HaTB OIPCACICHUC KIICTOYHOI'O IMTPOCTPAHCTBA.

9.5IBnsieTcs n IByMepHast cdepa KIETOYHBIM IIPOCTPAHCTBOM?



10.51BnsteTcst M IByMEpPHBIN TOP KJIETOYHBIM MPOCTPAHCTBOM?
Texymmuii Tect 2

1.®opmyna DiinepoBoii XapaKTEpUCTUKU TIOBEPXHOCTH:

X(Q)=B-P+I'
X(Q) =B+P+I'
X(Q)=B-P-T

2.Uemy paBHa DiijiepoBa XapakTepucTHKa chepbi?
2
1

0

3.Uemy paBHa DiiiepoBa XxapaKTepuCTUKa Topa?
1
2

0

4.JIuct mEOuyca siBisieTCs
Heopuerupyemoii MOBEpXHOCTBIO

OpueHTHpYyeMOi TTOBEPXHOCTHIO

Hpyroii orBer

5.J1aTp omnpenenenne rpynimsl TOMOJIOTUH.

6.Bepro 1 g0 uncna bertu onpenenstoTces KaKk paHTH TPYI TOMOJIOTHIA?

Bepno

7.BepHo 11 3anucaHbl TPYIIBI TOMOJOrus ajist okpykunoct: H 0=27, H_1 = Z?

Bepno

8.BepHo 11 3amrcaHbl TPy TOMOIOTHs [yt iByMepHoi cheper: H 0=27Z,H 1=0,H_2=277

Bepuo



9.lath ompezeneHue (GyHIAMEHTAIBLHOW IPYIIIBL.

10.®dynnameHTanbHas rpyIa AByMEpHOH cephl paBHa:

4
0

z2

Kpurtepun ounennBanns

Kpurtepun ouneHnBanus 11 3K3aMeHa H 3249€Ta ¢ OLIEHKOM

Ormenka Kpurepun
S(otmmuHo) | JlatoTcst ¢ 00BsICHEHUSMU BCe OINpe/ieIeHus], YTBEp KIeHUs TeopeM, Gopmyisl. [TpuBoasrcs
JIOTUYECKH CTPOTHE JI0Ka3aTelbCTBa TEOPEM U BBIBOJIBI (DOPMYII.
4(xopomurio) Jarorcst ¢ 00BbSICHEHUSIMH BCE OIPEIEICHUsI, YTBEpKIeHUsI TeopeM, Gopmyisl. [IpuBoasTes
YaCTHYHO JIOTUYECKH CTPOTHE JI0Ka3aTeIbCTBa TEOPEM U BBIBOJIBI (POPMYII.
3(ymoBi.) Jarorcst ¢ 00BbSICHEHUSIMH BCE OIPEEIICHUs, YTBEPKIACHUsI TeopeM, popmynsl. [IpuBonsatces

OTACJIbHBIC BBIPAXKEHUA BMECTO 10KA3aTCILCTB TCOPEM M BBIBO/10B d)OpMyJ'l.

WJIN [Jatotcs Ge3 ueTkux 00bCHEHUSMU ONPECIICHUS, YTBEPKICHUS TEOpeM, POPMYIIbL.
ITpuBOAATCSI DIEMEHTHI JOKAa3aTEILCTB TEOPEM U BBIBOAOB (GOPMYIL.

2(HeyaoBI1.)

Jarorcst 6e3 4eTKuX OOBSICHEHUSMH OIPEICICHUsI, YTBEPIKICHHUS TEOpeM, POPMYIIbL.
ITpuBOASTCS OTACTBHBIC BEIPAKEHHUSI BMECTO JI0KA3aTeIbCTB TEOPEM U BBIBOZOB (GOPMYIL.

KpnTepml OLICHUBAHUA 1JIA 3a9eTa

Orenka

Kputepuu

3auTeHo

Jatotcs ¢ 00BICHEHUIMHU BCE ONPEAENIeHNUs, yTBEPKICHUI TeopeM, Gopmynsl. [IpuBonsrcs
JIOTHYECKH CTPOT'HE 0Ka3aTeNIbCTBA TEOPEM U BBIBOABI (DOPMYIIL.

Jlarorcst ¢ 0OBSICHEHNSIMH BCE OINPEAETIECHUS, yTBEPKACHNU TeopeM, hopmynsl. IIpuBonsaTes
YaCTHYHO JIOTHYECKH CTPOTHE I0KA3aTeIbCTBA TEOPEM U BBIBOIBI (POPMYIIL.

Jlarorcst ¢ 0OBSICHEHNSIME BCE OIIPEETIEHNs, YTBEP)KICHUS TeopeM, popmyinsl. [IpuBonsaTes
OTIeNbHBIE BEIPAXKEHHSI BMECTO JIOKA3aTEILCTB TEOPEM M BBIBOZOB (hOPMYIL.

WJIN Harotcs 6e3 4eTKUX OOBSCHEHUSIMH ONPEACICHNUS, YTBEPKACHIS TeopeM, (hopMyIThL.
[puBonsATCS SIIEMEHTHI JOKa3aTeNIbCTB TEOPEM H BBIBOIOB (HOPMYIL.

He 3aureno

HaroTcs 6e3 ueTKux 0OBSICHEHUSIMH ONPEACICHNUS, YTBEPKICHU TeopeM, (hopMyIbL.
[puBonsTCS OTACIBHEIC BRIPAXKSHUS BMECTO JI0KA3aTENBCTB TEOPEM U BEIBOJOB (OpMyIL.

Kpurtepun oueHnBanus 11l KOHTPOJIBLHOI padoThI

Ouenka

Kpurepun

5(oTnu4HO)

Z[aGTCSI TOJHOC PCIICHUEC BCEX 3a1a4, BOBMOKHbBI MCJIKUEC HEAOYCTEI.




4(XOp0HIO) OZ[Ha 3alavda peuicHa IMOJHOCTbIO, XOTA JOIMYCKAIOTCA MCJIKUC HEJOYCTHhI. BTopa;{ 3azada
peuIcHa YaCTUYIHO.

3(ymoBi.) 3agauu peueHsl YacTuyHO. [IpuBOASTCS NMpaBUIbHBIE XOABI PELICHHM.

2(Heyz[03n.) Pemenus ner. HpI/IBOI[HTCH TOJIBKO OTACIBbHBIC HCCBA3HBIC BBIPAKCHUA.

Kpurtepun ouennBanus 1js TecTa

Onenka Kputepuu

S(otmmyno) | 91 — 100 6amtoB

4(xoporo) 76-90 GamoB

3(ymoBi.) 60 — 75 6amos

2(neynoBn.) | menslue 60 6aoB




