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COBpeMeHHI)Ie BOIIPOCHI TOIIOJIOI'NHA

pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)

3akperuieHa 3a kadeapoit kadeapa MaTeMaTUKHU, pu3nkn 1 MHGOPMATUKHU

YueOHblii 1aH 01.04.01_2022_643M.plx
01.04.01 MaTematuxa
KommbroTepHoe MOsieIMpOBaHIE U aHAJIN3 B TEOMETPUU

Kpanuduxanus MAarucTp
dopma 00yueHust OuHast
OO011as TPy10eMKOCTh 23ET
Yacos 1o yueOHOMY TUIaHy 72 Buapl koHTpONst B cemecTpax:
B TOM YHCJIIE: 3aueThl 3
ayJIUTOPHBIE 3aHATHS 32
caMocCTosITeNbHas pabora 30,4
4acoB Ha KOHTPOJIb 8,85
PacnpenesieHne 4acoB JUCHMILINHBI TI0 CEMECTPAM
(<Kypc>.<((3:ee1\1/\14eecCIT1§) Ha Kypce>) 321 Utoro
Henens 12
Bun 3ansaruit 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
Kontposns camocrostenbHoi pabots! ipu nposeaenun  |0,15 (0,15 0,15 (0,15
aTTeCTAIlUH
HUroro ayn. 32 32 32 32
KonraktHas pabora 32,75 132,75 132,75 132,75
Cam. pabora 30,4 304 30,4 |304
Yacsl Ha KOHTPOITb 8,85 (8,85 18,85 18,85
Hroro 72 72 72 72
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Pafouas nporpaMma IHCIHIUIHHEL
CoBpeMeHHbIE BONPOCHI TOMOJIOTHH

paspaloTaHa B COOTBCICTBHM C @®Iroc:

DenepanbHbIH rocyIapeTBeHHBIA oGpasoBatenbHblH CTaHNAPT BEICILIEFO OBPA3OBAHMA - MATHCTPATypa 1o HATPABJICHUIO MOIIOTOBKH
01.04.01 Matemaruka (puKas MunoOpraykud POCCHH OT 10.01.2018 r. Na 12)

cOCTaRIEHA HA OCHOBAHUN yueBHOro IUTaHa:
01.04.01 Maremaruka
YTBEP IEHHOTO YIEHEM coBeTOM By3a OT 26.12.2022 npoToKon Ne 12,

PaGouast mporpamMma yTBepaacHa Ha jacenaHuH kadenpel
kadepa MaTeMATHKH, duzukH 1 HHPOPMATHKH

TpoTokom OT 09.03.2023 npotoxon Ne 8

L .
3as. kadenpoll boraaHoa Pana AnekcaHIpOBHA w



Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

Pabouas nporpamMma nepecMoTpeHa, 00CyxieHa U 0I00peHa JUTs
ucnonHeHus B 2024-2025 yaeOHOM roay Ha 3aceJaHuy Kadeaphl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

IIporokonm or 2024r. Ne
3aB. kadenpoii bormanosa Pana AnexcanapoBHa

Busuposanue PII/I 1iist ucno/iHeHUsI B 04epeHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, o0cyxaeHa 1 o1o0peHa Jyis
ucnosHeHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapol
Kadeapa mareMaTuku, QU3NKU U HHPOPMATHKH

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

Buzuposanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnosiHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuy Kadeapsl
kadenpa mareMaTuky, GuU3NKH 1 HHPOPMATUKHI

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

BuzupoBanue PIIJ] nj1s1 ucnosineHusi B ouepegHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnoiHeHus B 2027-2028 yueObHOM roay Ha 3acegaHuy Kadeapsl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokon ot 2027r. Ne
3aB. kadenpoii bormanora Pama AnexcanapoBHa



1. HEJIN 1 3AJAYH OCBOEHUSA JTUCIIUTIINHBI

1.1{Jenu: V3yueHne COBPEMEHHBIX BOIIPOCOB TOMOIOIUU

1.2(3a0auu: 1. I3y4uts OCHOBHBIE KOHCTPYKIIUH TOIOJIOTHYECKOT 0O MPOCTPAHCTBA

2. I/I3y'lI/ITL OCHOBHBIC ITOHATHA anre6pa1/1qec1<0171 TOITOJIOTMH

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT:

|BI.B.21B.04

2.1| TpeboBanus K NpeABAPUTEJIbHOI MOATOTOBKE 00yJaIOIIEToCs

2.1.1|136paHHBIC BOIPOCH BEIIECTBEHHOTO H KOMILUIEKCHOTO aHAIM3a

2.1.2|TeomeTpHs M1aIKMX MHOTOOOPA3Ni ¥ TEH30pHbIH aHAIIH3

2.1.3|36paHHBIe BOIPOCH! alreOphI

2.2| IncuMmIMHbBI H MPAKTHKH, JUIsI KOTOPBIX OCBOEHHE JAHHOI JUCIMIIIHHBI (MOAYJIsT) HEOOX0AMMO KAK
npeauiecTByoniee:

2.2.1|BrimonHeHHeE 1 3aIIUTa BBITYCKHOM KBATH()UKAIMOHHOH paboThI

3. KOMIIETEHIIMY OB YYAIOLET'OCSI, POPMUPYEMBIE B PE3Y.JIGTATE OCBOEHUS JUCLIATLIMHBI
(MOJLYJIST)

ITK-3: cnioco0HOCTBIO pelaTh 001eHAYYHbIe M NPUKJIAJHbIE 321241, AHAJIM3UPOBATh M 000011aTh Pe3y/1bTAThI HAY4YHO-
HCCJICA0BATECJIbCKHX paﬁoT, l'lyﬁJIl/l‘lHO NpeacTaBJIATh COOCTBEHHbIE HOBbIE HaY4YHbIC PE3YyJ/IbTATbI

H}I-I.HK-:%: 3HATb ME€TOAbI MATEMATHYECKOI'0 M AJITOPUTMHUYECCKOI0 MOACITUPOBAHUSA

3HAaThb OCHOBHBIC TOIIOJIOI'HYCCKHUEC ITOHATUA

NJI-2.1TK-3: ymeTh aHATU3MPOBATH U 00001ATH Pe3yJIbTaThl HAYYHO-HCCJIEI0BATEIBCKHUX PAdOT B 00/1aCTH MAaTEeMAaTHKH

C MPUMCHCHUEC TOITOJIOTMYCCKUX MCTOJOB

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI (MOAYJIS)

Kon HaumenoBanue pa3ziesnoB u tem /Buj | Cemectp / | UacoB | Kommneren- | Jlurepatrypa | Uure | Ipumeuanue
3aHATHA 3aHsTus/ Kvbe 1001 DAKT.

Paspea 1. Jlekuuu

1.1 Onpeenenye TonoJIorH4eckoro 3 2 NA-1.11IK-3 [JI1.1J12.1 JI2.2 0
npoctpancTBa. 'omoronus /Jlex/ na-2.11K-3

1.2 KieTounble mpocTpaHCcTBa U UX 3 2 NA-1.11IK-3 |JI1.1J12.1 JI2.2 0
TOMOTOIIHYECKHE CBOMCTBa /JIeK/ Na-2.11K-3

13 T'omonoruu u xoromosnoruu /Jlex/ 3 4 nA-1.1IK-3 |JI1.1J12.1 J12.2 0

na-2.11K-3

14 T'omoronuueckas rpymmna u Dineposa 3 4 NA-1.11IK-3 |JI1.1J12.1 JI2.2 0
xapakTepuctuka /JIex/ Na-2.11K-3
Paznen 2. IlpakTuyeckne 3aHATUS

2.1 Onpeenenye TomoJI0rHIecKoro 3 4 UA-1.11K-3 (JI1.1J12.1 J12.2 0
npoctpancTia. ['omoronus /TIp/ Na-2.11K-3

2.2 KieTounble mpocTpaHCcTBa U UX 3 4 NA-1.11K-3 |JI1.1J12.1 JI2.2 0
romoromnuueckue coiicrra /IIp/ Na-2.11K-3

2.3 T'omonoruu u xoromomnoruu /T1p/ 3 6 NA-1.11K-3 |JI1.1J12.1 JI2.2 0

na-2.11K-3

24 I'omoromunueckas rpynmna u Diineposa 3 6 Ua-1.1IK-3 [J1.112.1J122] O
xapakrepuctrka /IIp/ na-2.11K-3

2.5 Pabora ¢ KOHCIIEKTAMU U BBIIIOJHEHUE 3 30,4 | UO-1.1IK-3 |JI1.1J12.1 J12.2 0
CaMOCTOSITENBHBIX paboT /Cp/ Wa-2.11K-3

Pazpgeu 3. IIpome:xyTounast
aTTecramnus (3a4éT)




3.1 INoxroroska k 3auéry /3auér/ 3 8,85 | UA-1.IIK-3 [JI1.1J12.1 J12.2 0
N-2.11K-3
3.2 KonrakrHas pabora /KCPATT/ 3 0,15 | UA-1.IIK-3 [JI1.1J12.1 J12.2 0
N-2.11K-3
Paznen 4. KoncyabTranun
4.1 Koncynpranus no aucmmuinae /Konc/ 3 0,6 | MO-1.IIK-3 [JI1.1J12.1 J12.2 0
WJ-2.1IK-3

5. ®OH/Jl OLIEHOYHbIX CPEJICTB

5.1. HosicHUTEJIbHAS 3aNIHCKA

1. Ha3snauenue (bOHI[a OLICHOYHBIX CPCACTB. OI_IeHO'{HI)IC CpeACTBa NMpEAHaA3HAYCHBI UIs1 KOHTPOJISL U OLICHKH 06p8,30BaTeJ'H)HI)IX
JIOCTHIKCHU I 06yqa}om14xcs[, OCBOUBIIHX IIpOrpaMMy y‘IC6HOI71 JUCHUITITMHBI ((COBpeMeHHBIe BOIIPOCHI TOIIOJIOTUI.

2. DoHJ OLICHOYHBIX CPE/ICTB BKIIIOYACT BBOMIHBIN TECT, 2 TECTa TEKYIIETrO KOHTPOIIS, KPUTESPHH OIICHUBAHUS M BOIPOCHI
HPOMEXYTOYHOM aTTecTaniy B popMme 3adera.

5.2. OueHo4HbIe CpeCTBA JJIs1 TEKYLEro KOHTPOJIs

O1eHOUHBIE CPEACTBA AJIsl BXOIHOI'O KOHTPOJIS puBeeHbl B [Ipuinoikenun -- BBOAHBII TeCT.
O1neHOUHBIE CPEACTBA AJIs BXOIHOIO KOHTPOJIs IpuBeeHs! B [Ipunoskenun -- Texymuii tect 1.
O1neHOUHBIE CPEACTBA AJIs BXOIHOI'O KOHTPOJIs NpuBeeHs! B [Ipunoskenun -- Texymuii Tect 2.
OreHOUHBIE CPEACTBA AJIs BXOIHOI0 KOHTPOJIs NpuBeeHs! B [Ipunoskenun -- Kputepuu oneHUBaHUS.

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

HE TPeayCMOTPEHBI

5.4. OneHo4nble cpeaCcTBA AJIs1 MPOMEKYTOYHON aTTeCTANA

Borpocsl k 3a4eTy

1.0mpeneneHne TOMOIOrMUECKOr0 MPOCTPAHCTBRA
2.HemnpepbiBHOE 0TOOpakeHHE.

3.'omeomopdusm.

4.Buzbpl TONOJIOTHYECKHUX NPOCTPAHCTB.

5.Knaccuguxarys 1ByMEpHBIX TOOJIOTHYECKUX TOBEPXHOCTEH.
6.Knerounoe pazoueHue u HOIUDIp.

7.01inepoBa XapakTepUCTHKA IIOBEPXHOCTH.

8.I'omonoruu u uncia berru.

9.I'pynmsl TOMOJIOTHIA TSI YACTHBIX CIy4aeB.
10.I'omoTonMYecKast 5KBUBAJIEHTHOCTb M TOMOTOIMYEKas TPyTIIIa.
11.®yrnamenTanbHas Tpymia.

Kpurepuu onieHuBaHuA AJs1 3a4eTa

3aureno [larorcs ¢ 00BSACHEHUSMH Bee ONpeeieHNs, YTBEpKICHHS TeopeM, popMyisl. [IpUBOIATCS TOrHIECKH CTpOrHe
JIOKa3aTeNbCTBA TEOPEM U BBIBOZBI (popMyII.

JatoTcs ¢ 00BSICHEHHUSIMHU BCE OIPEACIICHHUS, YTBEPKICHUS TeopeM, GopmMyisl. [IpuBoaATCS YaCTUYHO JIOTHYECKU CTPOTHE
JIOKa3aTeNbCTBA TEOPEM U BBIBOZBI (hopMyII.

Jlarotcst ¢ 0OBSICHEHUSIMH BCE OIIPEEIIECHIS, YTBEP)KICHUSI TeopeM, (popmyisl. [IpuBonsaTCs OTEIbHbBIE BEIPAKEHNS] BMECTO
JIOKa3aTENbCTB TEOPEM H BBIBOJIOB (hOPMYII.

WJIN Harotcs 6e3 4eTKuX OOBSICHEHUSIMHE OIIPEIEIeHNUs, YTBepKIeHHus TeopeM, hopmyinbl. [IprBoasTcs 311eMeHTHI
JIOKa3aTeNbCTB TEOPEM H BBIBOJIOB (hOPMYIL.

He 3auteno [latorcs Oe3 ueTknx 0OBSICHEHUAMH ONpPEJENCHNUS, YTBEPXKICHNS TeopeM, Gopmyisl. [IpuBoasTcs oTaenbHbIe

6. YYHEBHO-METO/JUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHME JUCIIUIIJIMHBI (MO YJIs)

6.1. Pexomenayemas autepatypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpEI, COCTaBUTENH 3arnaBue H3narenscTBO, TO Dn1. aapec
JI1.1 |boraues B. 1, Tononoruyeckie BeKTOpHbIe npoctpancTBa 1 [Mocksa: PerysspHas |https://www.iprbookshop.r
CwmomstaoB O. T, UX TIPUTOKEHUSL U Xa0THIECKast u/92093.html
Coboimes B. 1. nuHaMuKa : UHCTUTYT
KOMIBIOTEPHBIX
uccienoanuii, 2019




6.1.2. JlonoJIHUTE/ILHAS JIUTEPATYPA

ABTOpBI, COCTaBUTEIH 3arnaBue W3natenscTBO, rox Om. agpec

JI2.1 |AxumoBa A. A. Tortonorust y30B U 3alCTUICHHUI B YenstOnuHCK: https://www.elibrary.ru/do

YTOJIICHHOM TOpe: yaeOHOe mocoone Wznatenbckuii nentp (wnload/elibrary_ 44711616

I0YpI'Y, 2020 _96376931.pdf
JI2.2 |bnaroB U. A., I'eomerpust u Tononorust: yuebuoe nocodoue  |Camapa: IIIYTH, https://e.lanbook.com/book
Crapoxmosa O. B. 2017 /182324
6.3.1 IlepeuyeHb NporpaMMHOro odecnedeHust
6.3.1.1{ Adobe Reader
6.3.1.2|Kaspersky Endpoint Security mst 6usneca CTAHIAAPTHBIN
6.3.1.3| Aunexc.bpayzep
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|MexBy30BCKas IEKTPOHHAsI OHOIHOTEeKa
6.3.2.2|DnexTpoHHo-0nbaHOoTEeUHast cucTeMa «M3matenscTBo JIaHby
6.3.2.3|ba3a naHHBIX «DJeKTpoHHAsK OHOIMoTeKa ['OpHO-ANITaliCKOro rocy1apCTBEHHOI'O YHUBEPCHTETa»
6.3.2.4|3nexrponHo-6ubnuoreuHas cucrema IPRbooks

7. OBPA3OBATEJIbHBIE TEXHOJIOI'MA

npoOJieMHast JTeKIUs

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JJUCHUIIJIMHBI (MOYJIS)

Homep aynutopnn |(Ha3znauenue OcHOBHOe OCHALICHHE

206 b1 Kabuner meronuku npenogaBaHus YyeHndeckasi J0CKa, MHTEpaKTHUBHAS JJOCKa, SKpaH,
MaTeMaTuKH. Y4eOHas ayauTOpust A7 MPOEKTOpP, KOMIBIOTED, MT0CAA0UHbIE MECTa 00yJarOLIUXCS
NPOBE/ICHHSI 3aHATHUH JIEKIIMOHHOTO THIIA, |(TI0 KOIMYeCTBY 00y4aroImumxcs), pabouee MecTo
3aHATUI CEMMHAPCKOTO TUIA, KypCOBOTO |TIpEnoAaBaTes
IIPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX
paboT), TPYIIOBBIX U WHANBUAYAIBHBIX
KOHCY/bTAIUH, TEKYIIEro KOHTPOJIS U
IPOMEKYTOUHON aTTECTAIINH

207 b1 JleximoHHast ayautopust. YueOHast Yuenudeckas JI0CKa, MPOSKTOP, IKPaH, CUHCTEMHBIH OJIOK,
ayAUTOPUS JUIs TIPOBEICHUS 3aHATUH MOCaJI04YHbIE MECTa 00y4arOIUXCsl (10 KONUYECTBY
JIEKIIMOHHOT O TUTIA, 3aHATHHA o0yyaromuxcs), pabouee MECTO IPEMOAaBaATEN
CEMHHAPCKOT'0 THIIA, KypCOBOT'O
MIPOEKTUPOBAHUS (BBITIOIHEHHUS KYPCOBBIX
paboT), TPYIIOBHIX ¥ WHANBUAYAIBHBIX
KOHCYJbTAIUH, TEKYIIEro KOHTPOJIS U
IPOMEKYTOUHON aTTECTAIUU

209 b1 Komnerotepsriit kiacc. Y4aeOHast Pabouee mecto mpenonaBatens. [locagounsie MecTa
AyIUTOPHS sl IPOBEICHUS 3aHATHI obyuaromuxcs (10 KoMM4ecTBY odydatonuxcsi). MapkepHas
JIEKIIMOHHOTO THIIA, 3aHATHI yUeHHUYECKast JOCKa, SKpaH, MyJIbTUMETUAIIPOEKTOP,
CEMHHAPCKOT'0 THIIA, KypCOBOT'O KOMITBIOTEPHI C TOCTYIIOM B VIHTEpHET
MIPOEKTUPOBAHUS (BBITIOTHEHHUS KYPCOBBIX
paboT), TPYIIOBBIX ¥ WHANBUAYAIBHBIX
KOHCYJBTAIMH, TEKYIIEro KOHTPOIIS U
pPOMEKYTOUHOM aTTecranmu. Ilomemenue

9. METOANYECKHUE YKA3AHUA NJIA OBYYAIOIIUXCA 11O OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

Jlexmmy, ¢ OHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM yIEOHBIX 3aHSATHI B BBICIINX YIEOHBIX 3aBEACHIUSIX, TIPEACTABIISAIONIAS
co0oii cucTemMaTHuecKoe, MOCIIeI0BATEIbHOE YCTHOE H3JI0KEHHE MIPETIo[aBaTesieM OMpeIeIeHHOro pas/ielia KOHKPEeTHOW HaAYKH WK
yueOHOHN AUCUUIUTHHEL, C IPYroi — 3T0 0codast popmMa caMoCTOsATETBHON paboThI ¢ y4eOHBIM MaTepraioM. JIeKuus He 3amMeHsieT co0oi
KHHTY, OHa TOJILKO OJTAJIKUBACT K Heil, pacKpbIBas TeMy, Ipo0JieMy, BB [IaBHOE, CYIIIECTBEHHOE, Ha YTO CJIeLyeT o0paTHTh
BHHMaHHE, yKa3bIBaeT IIyTH, KOTOPBIM HY)KHO CJIE10BaTh, JOOUBAsICh ITyOOKOro MOHUMaHHsI TOCTABICHHOM MpoOiIeMsl, a He o0miei

KapTUHBI.




PaboTa Ha JEeKIMHI — 3TO CITOXKHBIH MPOIIecc, KOTOPBIH BKIIOYAET B ce0s TAaKHE SJIEMEHTHI KaK CITyIMIaHHe, OCMBICTICHHE U COOCTBEHHO
KOHCIIEKTHpOBaHue. {11 Toro, 9ToOB! JIEKIHS BHINOIHIIA CBOE Ha3HAUCHHUE, BaXKHO MTOTOTOBUTHCS K Hell M ee 3alHCH elle 0
IIpUX0Ja IpenoaBatels B ayAUTOpuUI0. be3 3Toro nanpHeiee BOCOPUSITUE JIEKIUY CTAHOBUTCS CIIOXKHBIM. JIEKIUsI B yHUBEPCUTETE
paccuMTaHa Ha IIOATOTOBJIEHHYIO ayauTopHio. [IperonaBarens n3naraeT o060t BOIPOC, OPHEHTUPYSCH HA Te 3HAHUS, KOTOPHIS
JIOJDKHEI OBITh y CTY/ICHTOB, YCBOMBIIMX MaTepHall BCeX MPEbITyIIIX KNI BayKHO HAyIHUTHCS CITyIIaTh MPEoAaBaTelis BO BpeMs
JIEKLIUHY, TTOJIEPKUBATH HENIPEPHIBHOE BHUMAHKE K BBICTYHAIOLIEMY.

OpHaKo, OJJHOTO CITyIIAaHU HenocTaTodHo. HeoOxomuMo GpuKCHpoBaTh, 3aMMCHIBATE TOT MOTOK HH(OPMAINH, KOTOPBIH COO0IIaeTCs
BO BpeMsI JICKIINH — HAYYNUTHCS BECTH KOHCIIEKT JICKIHH, T/i¢ GOPMYITUPOBAIIMCH ObI HaOOIIee BaXKHBIC MOMEHTBI, OCHOBHBIC
MOJI0XKEHNUS, U31araeMble JTEKTOpoM. JIJIst BeleH!sl KOHCIIEKTA JIEKIIMM CIeAYeT UCIIONb30BaTh TETPab. BeeHne KoHCIeKTa Ha
JIICTOYKAX HE PEKOMEHIYETCs, TIOCKOJIBKY OHH HE TaK yJOOHBI B HCIIOIb30BAHUH U YacTo TepsroTcs. [Ipu ohopmiieHnn KoHCIeKkTa
JIEKIIMA HEOOXOANMO OCTABIIATE OIS, TJI€ CTYICHT MOXKET 3aIIMCaTh CBOM COOCTBEHHBIE MBICIIH, BOSHHKAIOIIHE [TapajlIeIbHO C
MBICIISIMH, BBICKa3aHHBIMH JIEKTOPOM, a TAKXKe BOIIPOCHI, KOTOPBIE MOT'YT BOSHHKHYTB B IIPOLIECCE CIYIIAHHS, YTOOBI ITOTYYUTh Ha HUX
OTBETHI IPH CAMOCTOSTEIIBHOM IPOpadOTKe MaTepralla JISKIUH, PH H3Y4EHHN PEKOMEHIOBAaHHOH JIUTEPaTyphl HIIM HEIIOCPEACTBEHHO
y IIpenoziaBaTens B KoHLe JIeKIHU. CoCTaBIIsIs KOHCIEKT JIEKIUHU, CIIEAYET OCTaBILATh 3HAUUTENbHbII MHTEpBaJl MEX Ly CTPOUKaMH. DTO
CBSI3aHO C T€M, YTO MHOI'J]a BO3HUKAET HEOOXOAUMOCTh BIIUCATh B [IEPBOHAYAJIbHBIN TEKCT JIEKLIUH OJHY WIU HECKOJIBKO CTPOYEK,
HMEIOIIYX IPUHIUINAIFHOE 3HaU€HHUE U TIOUEPIHYTHIX U3 IPYTUX UCTOYHUKOB. PaccTosiHue MeX Ty CTPOKaMH HEOOXOIUMO TAKXKE JUIs
NOAYEPKUBAHUS CJIOB WM LEJIbIX TPYII CIOB (TaKOe 0{4EPKUBAaHNE BbI3bIBAETCS HEOOXOJUMOCTBIO IIPUBJICYb BHUMAHHE K JAHHOMY
MECTY B TEKCTE IIPU TOBTOPHOM uTeHUH). OOBIYHO NOAYEPKUBAIOT ONPEAEIECHUS, BHIBOABL.

Taxxke BaXKHO NOJTHOCTBIO 0€3 BCAKUX U3MEHEHUI BHOCUTD B TETPAb CXEMBbI, TAOIMLIbI, YEPTEKU U T.I1., €CIIM OHU IIPEAIIOIAraloTCs B
nexuuu. Jjis Toro, 4ToObl COBMECTUTH MEXAHUUECKYIO 3aIMCh C IIOUTH TOCIOBHBIM (PUKCHPOBAHUEM HaHOOIEe BaXKHbIX MOJI0XKEHUH,
MOKHO MCII0JIb30BaTh CUCTEMBI YCIOBHBIX COKpalleHUH. B mepByto ouepenb cokpalaioTcs AIMHHbIE CJI0Ba U T€, YTO IIOBTOPSIOTCS B
pedn JiekTopa Jaie Bcero. IIpu 5ToM caMo CokpalieHne J0KHO ObITh O BO3MOKHOCTH KPAaTKUM.

CemunHapckue (pakTudeckue) 3ausatust CaMocTosTeNbHAs paboTa CTYICHTOB MO MOJATOTOBKE K CEMUHAPCKOMY (TIPAKTHUECKOMY)
3aHATHIO TOJDKHA HAYMHATHCS C O3HAKOMJICHHS C TJIAHOM CEMHUHAPCKOTO (MIPaKTHYECKOr0) 3aHATHS, KOTOPbIil BKIIOYAET B CeOsI
BOIPOCHI, BRIHOCUMBIEC Ha 00CYKICHHE, PEKOMEH/IAIINH IO TIOATOTOBKE K CEMHHAPY (MPAKTHIECKOMY 3aHSTHIO), PEKOMEHIYEMYIO
JUTEPATypy K Teme. 3ydeHne MaTepraia clieayeT HadaTh ¢ MPOCMOTPa KOHCTIEKTOB JICKIIUA. BOCCTAaHOBUB B MaMsTH MaTepHall,
CTYZIEHT MPHUBOJUT B CHCTEMY OCHOBHBIC MTOJIOYKEHHUS TEMbI, BOMPOCHI TEMBI, BBIZCNSS B HEll TJIaBHOE U HOBOE, Ha 4TO 00paIanoch
BHUMaHHE B JICKI[MHU. 3aTeM CIIeAyeT BHUMATEILHO MPOYUTATh COOTBETCTBYIONIYIO IIaBy YUeOHHKA.

Jli1st Gornee yriryOGIeHHOr 0 U3Y4eHHUs BOIIPOCOB PEKOMEHAYETCsl KOHCIIEKTUPOBAHUE OCHOBHOM U TOTIOJIHUTENIBHOMN TUTEpaTyphl. UnTas
PEKOMEH/IOBAaHHYIO JINTEPATYpPY, HE CTOUT [TACCHBHO NPHHUMATH K CBEJICHHIO BCC HAIMCAHHOE, CIIEAYET aHAJIM3UPOBATh TEKCT, AyMaTh
HaJ{ HUM, 3TOMY CIIOCOOCTBYIOT 3aIHCH 110 XOJy YTCHHsI, KOTOPBIC MIPEBPAIAIOT YTCHHE B IIPOLIECC. 3alIUCH MOT'YT BECTUCH B
pa3nu4HOi (hopMe: pa3BEepPHYTHIX M MPOCTHIX IIAHOB, BBHIITUCOK (TE3UCOB), aHHOTALMIT U KOHCIICKTOB.

IMoo6pas, oTpaboTaB MaTEpHa H YCBOMB €ro, CTYACHT JOJDKCH HauyaTh HEMOCPECTBEHHYIO ITOJrOTOBKY CBOETO BBICTYILUICHHUS Ha
CEMHHAPCKOM (IIPAKTHYECKOM) 3aHATHH ISl 4€ro CIeAyeT IPOAyMaTh, KaK OTBETHTh Ha KaXK/IbIi BOIIPOC TEMBI.

[To xakIoMy BONpOCY IUIaHA 3aHATHH HEOOXOMMO IMOATOTOBUTHCSA K YCTHOMY c0001eHuI0 (5-10 MUH.), OBITh TOTOBBIM IPUHSTH
y4yacTue B 00CYX/ICHHH U JIOTIOJTHEHUH JIOKJIAI0B U COOOIICHUH (10 5 MUH.).

BrIcTyIUIeHHE HAa CEeMHUHAPCKOM (IIPAKTHYESCKOM) 3aHSTHU JOIDKHO YIOBJICTBOPSTH CICIYIOUINM TPEOOBAHHSAM: B HEM H3JIararoTCst
TEOPETHICCKHE MOAXO/bI K PACCMATPUBAEMOMY BOIPOCY, AACTCSI AHAIHM3 IIPUHIIUIIOB, 3AKOHOB, OHATHIl U KATETOPHIA; TCOPETHUCCKHE
MOJIOXKEHHUS] OAKPCIUIIIOTCS (haKTaMu, IPHUMEPAaMH, BBICTYIUICHUE IOJDKHO OBITh apTyMEHTHPOBAHHBIM.

CamocrosiTenbHast pabota 00y4yaroMxcsi— 3TO IaHupyemast yaeOHasi, yaeOHO-UCCIIeI0BaTENbCKasl, HAyYHO-HCCIIEA0BATEIbCKAS
paboTta, BEIONHsIEMAast BO BHEAYAUTOPHOE BPEMSI 110 33aHHUIO U IPU METOAMYECKOM PYKOBOACTBE MperoaaBatens, Ho 0e3 ero
HETIOCPEACTBEHHOr0 y4acTHsl.

O0OBbeM caMOCTOSATENBHOM paboThl onpeensercss y4eOHbIM IIAHOM OCHOBHO# MPO()eCCHOHANBHOM 00pa30BaTEeIbHOUIIPOrPaAMMBbI
(OTIIOIT), paboueii mporpaMMoii JUCLIUTLTAHBI (MOYJIS).

CamocrosiTenpHas paboTa OpraHu3yeTcsl U MPOBOAMTCS C LENbI0 GopMUPOBaHHS KOMIETEHLN, TOHUMAEMBIX KaK CIIOCOOHOCTh
MIPUMEHSTh 3HAHWS, YMEHHS M JIMYHOCTHBIE KaueCTBa ISl YCICIITHON MPAKTHYECKOM AESTENBHOCTH, B TOM YHCIIE:

- opMupOBaHUS YMEHUH 110 MMOMCKY U MCIIOIB30BAHUIO HOPMATHUBHOM, TIPABOBOM, CIIPABOYHOM U CIICIIUAILHOM JTUTEPATYPHI, & TAKKE
JIPYrux UCTOYHUKOB HH(OPMAINY;

- KAUECTBEHHOI'0 OCBOCHUSI M CHUCTEMATH3aLUH TOMyIEHHBIX TEOPETHIECKIX 3HAHUH, UX YIITyOIeHHs ¥ PACIIUPEHNUS M0 IPHUMEHEHHIO
Ha ypOBHE MEXKIIPEAMETHBIX CBSI3eH;

- (hopMuUpOBaHHSL YMEHUS IPUMEHSTH MOTyIeHHbIC 3HAHUS Ha MPAKTHKE (B MPO(PECCHOHANBHOM AEATEbHOCTH) U 3aKPEeIICHUS
MIPAaKTHIECKUX YMEHHUH 00yUJaromuxcs;

- pa3BHUTHS MO3HABATENBHBIX CITIOCOOHOCTEN, (POPMUPOBAHUS CAMOCTOSTENEHOCTH MBILIIIEHHUS] 00YJaIOIINXCST;

- COBEpILICHCTBOBAHMUS PEUEBBIX CITOCOOHOCTEH 00yUaroIInXCS;

- (hopMupOBaHHS HEOOXOAUMOTO YPOBHSI MOTHUBALIMH OOYUYAIOIIUXCS K CHCTEMAaTHYeCKOH paboTe IS TOTydeHus 3HAHUH, yMEHUH 1
BJIJICHUI B TIEPUOJ YyIeOHOT0 ceMecTpa, akTUBHOCTH 00y4aroNIuXcsl, TBOPYECKON HHUIIUATHUBEI, CAMOCTOSTENEHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- opMupoBaHuUs crIOCOOHOCTEH K CAMOPA3BUTHIO (CAMOTIO3HAHHIO, CAMOOTIPEICIICHUIO, CaMO00OPa30BaHUIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEAIM3ALIIH 1 CAMOPETYIISIIIHN );

- Pa3BHUTHS HayIHO-HCCIIE0BATENIHCKAX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKJIMIHOCTHBIX OTHOLIEHHI.

K camocrosiTensHO# paboTe 1Mo AUCHUILUTHHE (MOAYIIO) OTHOCATCS: IPOPabOTKa TEOPETHYECKOTO MaTepHraia JUCIUILTHHBI

(MOIyIIs1); TOArOTOBKA K CEMUHAPCKUM M TIPAKTUUECKUM 3aHATHSIM, B T.4. IOJrOTOBKA K TEKYIEMY KOHTPOJIIO YCIIEBaEMOCTH
00yJaromuXcsi(TeKyIIas aTTecTanys); IOAroTOBKA K JIAOOPaTOPHBIM paboTaM; IIOAr0TOBKA K MMPOMEKYTOYHOH aTTecTanuy (3auéram,
9K3aMeHaM).




Bunsl, opMBI 1 00BEMBI CAMOCTOATEIBHOH PaOOTH! 00YJAIONIMXCATIPH H3YICHIN JUCIUIUIHHEI (MOIYJIS) ONPEIENISIOTCS:
- coJiepKaHNeM KOMITeTeHINH, (POPMHUPYEMBIX TUCIUIITHHON (MOIyIIeM);

- crienuQUKOI AUCIUILTHHEI (MOYIIS), IPUMEHSIEMBIMHI 00Pa30BaTEIEHBIMU TEXHOIOT UMY,

- TpynoeMkocTbio CP, mperycMoTpeHHOH yaeOHBIM IITaHOM;

- YpOBHEM BEICIIEr0 0Opa3oBaHuA (OakalaBpHart, CIIENHAINTET, MaTUCTPaTypa, acliupaHTypa), Ha koropoM peammsyercs OITOIT;
- CTETICHBIO IO/ OTOBJICHHOCTH 00YHalOIuXCsl.




BBoaHbBI TEeCcT

1.Z[3TL onpeacICHUS MHOXKECTBA

2.Jlansl a1Ba muoxectBa A ={1;5} u B = {-5;3;5}. 1Ix 00bequHeHNEM SBJISIETCS MHOXKECTRO:
{-5:1;3;5}

{5}

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

3.Mausl 1Ba MuokectBa A ={1;5} u B = {-5;3;5}. VX mepeceueHneM SIBISETCS MHOKECTBO:
{5}
{-5:1;3;5}

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

4 Jlanb1 Ba MuoxkectBa A ={1;5} u B = {-5;3;5}. VIX IPAMbIM POM3BE/ICHHEM SBJIACTCA MHOKECTBO:
{(:-5), (1:3), (1:5), (5:-5). (5:3), (5:5)}

{-5:1;3;5}

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

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

5.J1aTp omnpeneneHne METpUYECKOTO IPOCTPAaHCTBA

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

Bepno

7. SIBnseTcs U €BKIMIOBA IIIOCKOCTh METPUYECKUM IIPOCTPAHCTBOM?

Ha
Her

He 3Haro

S.I[aTB OIPCACICHUC OTKPBITOI'O MHOKECTBA B METPUYCCKOM MPOCTPAHCTBA



9.Z[aTI) OIPCACICHUC 3aMKHYTOI'O MHOXKCCTBA B MCTPHUUICCKOM IIPOCTPAHCTBE.

10.BepHo 1u popmymna p(X,y)<1 B METpHUUECKOM MPOCTPAHCTBE OMPEALIISAET OTKPBITHII mIap?

Texyumii Tect 1
1. Tononorust — 3T0

FOBOpHT, YTO B MHOKeCTBE X onpeacicHa TOmojaorusd, €Cjiu B X OTMeYeH Kitacc IMOAMHOXKECTB, co;[epmaumﬁ
BMCCTC C KaXXJ1bIM Ha60pOM MHOXECCTB UX 06’Le}II/IHeHI/Ie U BMECTEC C KaXXJIbIM HaGOpOM MHOXECTB UX IEPECCCUCHUE.

FOBOpHT, YTO B MHOXKECTBE X onpeacicHa Tomnojaorusd, €Cji B X oTMeYeH Kiacc MMOJAMHOXKECTB, conepmanmizi
BMECTEC C KaXXIbIM Ha60pOM MHOXKECTB HUX.

FOBOpHT, YTO B MHOXKECTBE X onpeacicHa Tomnojaorusd, €Cjiu B X oTMeueH Kiacc MMOJAMHOXKECTB, coz[epmanmﬁ
BMECTEC C KaXXIbIM Ha60pOM MHOXECTB UX ICPECCCUCHUE.

2.BepHo 111, YTO OKPECTHOCTHIO TOUKH TOIMOJOIHYECKOTO MPOCTPAHCTBA HA3BIBAETCS BCAKOE OTKPBITOE MHOKECTBO,
coziepKaliee 3Ty TOUKY.

Bepao

3.BrImonHsAeTCs T HepaBEHCTBO TPEYTOIBHUKOB TSI METPUKU
Ha
Her

He 3Haro

4.BepHo 511, YTO TOMOJIOTUYECKOE IPOCTPAHCTBO, TOMOJIOIHS KOTOPOI'O SBIISIETCSI METPUUYECKOM 1O OTHOLIEHUIO K
HEKOTOPOH METPUKH, Ha3bIBACTCSI METPU3YEMbIM?

Bepno

5.0mpenenenne HEMIPEPHIBHOTO OTOOPAYKEHIS:

OTto0OpaskeHHE TOMOIOTHIECKOTO MPOCTPAHCTBA X B TOMOIOTHIECKOE MTPOCTPAHCTBO Y HA3EIBACTCS HENPEPHIBHBIM,
€CITH TIPo00pa3 0000 OTKPHITOTO MMOAMHOXKECTBA B Y SBISIETCS OTKPBITBIM MTOJMHOXECTBOM B X.

OTto0OpaskeHHE TOITOIIOTUIECKOTO MIPOCTPAHCTBA X B TOMOIOTHIECKOE MTPOCTPAHCTBO Y HA3BIBACTCS HENPEPHIBHBIM,
ecii 00pa3 JIF000r0 OTKPHITOrO MOAMHOXKECTBA B X SIBISICTCS OTKPBITHIM ITOIMHOKECTBOM B Y.

Hpyroe onpenencHue

6.J1aTh ompezieneHNe HeNPEPbIBHOTO OTOOPa)KEHNST B TOUKE.



7.BepHo Ii, 4TO HEMPEephIBHOE 0TOOPAXKEHHE OTHOTO TOMOJIOTHYECKOr0 MPOCTPAHCTBO B IPYroe sBISETCS
roMeoMop(hHU3MOM, €CIIH OHO 0OpaTHMO M 00paTHOE K HEMY OTOOpaXkKeHHe HEIPEpHIBHO.

8.I[aTI) OIPCACICHUC KIICTOYHOI'O IMTPOCTPAHCTBA.

9.5IBnsieTcst n IByMepHas cepa KIETOYHBIM IPOCTPAHCTBOM?

10.51BnsieTcs 1u ABYMEPHBIH TOp KIETOYHBIM IPOCTPAHCTBOM?

Texkyumii Tect 2

1.dopmyna DiinepoBoi XapaKTepUCTUKN TOBEPXHOCTH:

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

2.Yemy paBHa DiiniepoBa xapakTepucTuka chepbi?

2

3.Uemy paBHa DitnepoBa XapaKTepHUCTHKa Topa?
1

2

4.JIuct mE€Omyca sSBISIETCS
Heopuetupyemoii moBEpXHOCTBIO

OpueHTHpYeMO# TTOBEPXHOCTEIO

Hpyroii orBer

5./JlaTb omnpeneneHue rpynnbl TOMOIOTHIA.



6.BepHo 11 uTO uncna berTu onpenensroTces Kak paHrd Py rOMOJIOTHA?

Bepuo

7.BepHo 51 3ammcanbl TPYIITBI TOMOJOTUs ist okpykHoetr: H 0=27, H_1=Z?

Bepuo

8.BepHo 1 3amicaHbl rpyIibl TOMONOrus Juist iBymepHoit cheper: H 0=272,H 1=0,H_2 =27

Bepuo

9.Jlate onpeneneHue (QyHIaMEHTANBHON IPYIIIHL.

10.dyHnamMeHTanbHAs TpyIa JByMEPHOH cepbl paBHa:

z
0

Z2

Kpurtepuu ouennBanus

KpnTepml OLleHUBAHMS [JIS IK3aMeHa U 3a4€Ta ¢ OlleHKOil

Ornenka Kputepuu
S(otnmuno) | Jdarotcs ¢ 0OBSICHEHHAMH BCE ONPEASNICHNUs, yTBEpKAeHUI TeopeM, Gopmyisl. [IpuBomsaTes
JIOTMYECKH CTPOTHE T0KA3aTENbCTBA TEOPEM H BBIBOABI (HOPMYIL.
4(xoporo) JatoTcs ¢ 0OBSCHEHUSIMH BCE OIIpEeNICHIs, YTBEpKICHUS TeopeM, ¢hopmyisl. [IpuBomsTcs
YaCTUYHO JIOTHYECKH CTPOTHUE JOKA3aTEIbCTBA TEOPEM U BBIBOABI (HOPMYIL.
3(ymoBi.) JaroTcs ¢ 00BsSCHEHHUSIMH BCe OIIPEIeNICHIs, YTBEPKICHUS TeopeM, popmynsl. [lpuBonsares

OT/ZIENbHBIC BBIPA)KEHNSI BMECTO JOKA3aTEIHCTB TEOPEM H BBIBOJIOB (DOPMYIIL.

WJIN HNarotcs 6e3 4eTKuX OOBSCHEHUSIMH ONPEACICHNUS, YTBEPKACHIS TeopeM, (popMyITbL.
[puBonsTCS SIIEMEHTHI TOKa3aTEeNILCTB TEOPEM H BBIBOIOB (HOPMYIL.

2(HeymOBII.)

HaroTcs 6e3 yeTKux 0OBSICHEHUSIMH ONPEACTICHNUS, YTBEPKICHUS TeopeM, (popMyIbL.
[puBonsTCs OTACNBHEIEC BRIPAXKSHUSI BMECTO JOKA3aTEIbCTB TEOPEM U BHIBOIOB (POPMYIL.

Kputepun oueHuBanus sl 3a4eTa

Onenka

Kputepun




3a4TeHo

Jarorcst ¢ 00BbsICHEHUSIMH BCe OIPEIeICHUs, YTBEP)KICHUsI TeopeM, Gpopmyisl. [IpuBonsTes
JIOTUYECKH CTPOTHE JI0KAa3aTENLCTBA TEOPEM H BBIBOJIBI (POPMYIL.

Jarorcst ¢ 00BbsICHEHUSIMH BCE OIIpE/IeIeHUs, YTBEP)KICHHUS TeopeM, Gpopmyisl. [IpuBonasTes
YaCTHYHO JIOTHYECKH CTPOTHE JI0Ka3aTebCTBA TEOPEM U BBIBOJIBI (hOPMYIIL.

Jarorcst ¢ 00BbsICHEHUSIMH BCE OIPEIEICHUs, YTBEPXKIACHUsI TeopeM, Gpopmyisl. [IpuBomsTes
OT/IENbHBIE BEIPQKEHHSI BMECTO JOKA3aTEJILCTB TEOPEM H BBIBOIOB (hopMyiI.

WJIN [atotcs 6e3 yeTKnX 00BSCHEHUSMH ONPEEIICHUS, YTBEPKICHUS TEOpPEM, (OPMYIIBL.
[TpuBOOsTCS 3EMEHTHI T0KA3aTENILCTB TEOPEM U BBIBOIOB (hOPMYII.

He 3aureno

Jarorcst 6e3 yeTkux 0OBSICHEHUSIMH OIPE/ICTICHUsI, YTBEPIKICHHUS TEOPEM, POPMYIIBI.
[IpuBoxasTCs OTAENBHBIE BHIPAYKEHHUSI BMECTO J0KA3aTelIbCTB TEOPEM U BBIBOZOB (popMyil.

Kpurtepun ouneHnBanus 1j1sl KOHTPOJIBHOI padoThl

Ormenka Kputepun
S(otanuno) | JlaeTcs MONHOE pellieHHe BCeX 3aad, BO3MOXHBI MEIIKIE HE0UEThI.
4(xoporo) OpnHa 3a7aya pelieHa MoJHOCThIO, XOTs JOITyCKaloTCsl MeJIKHE Hego4eThl. BTopas 3amada
pelIeHa YaCTHYHO.
3(ymoBi.) 3amaun pemnieHsl YyacTU4HO. [IpuBOIATCS MpaBMIIBHBIE XOBI PEIICHHI.
2(neynosin.) | Pemenus Het. [IpMBOAATCS TONBKO OTAEIbHBIE HECBSI3HbIE BHIPAYKCHHS.

KpnTepml OLlCHUBAHMUSA IJIA TeCTa

Ornenka Kputepnu
S(otimmuno) | 91 — 100 Gamto
4(xopor1o) 76-90 GaioB
3(ymoBit.) 60 — 75 bamioB
2(meynoBi.) | meHsiue 60 OamioB
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