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)

COBpeMeHHI)Ie BOIIPOCHI TOIIOJIOI'NHA

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

YueOHblii 1aH 01.04.01_2024_644M.plx
01.04.01 MaTematuxa

KOMHB}OTepHOC MOJICIIUPOBAHNE U aHAJIN3 B TCOMETPUN

Kpanuduxanus MAarucTp
dopma 00yueHust OuHast
OO011as TPyL0eMKOCTh 23ET
Yacos 1o yueOHOMY TUIaHy 72 Bunapl koHTpONst B cemecTpax:
B TOM YHCJIE: 3aueTsl 3
AyJIUTOPHBIEC 3aHATHS 28
caMocCTosITeNbHas pabora 34,5
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 10 10 10 10
[MpakTnueckue 18 18 18 18
KoncynbTanmu (ams cryneHTa) 0,5 0,5 0,5 0,5
Kontposnb camocTosTenbHO# paboTsl pu 0,15 0,15 0,15 0,15
MIPOBE/ICHUN aTTECTAIIUH
HUroro ayn. 28 28 28 28
KonraktHas pabora 28,65 28,65 28,65 28,65
Cam. pabora 34,5 34,5 34,5 34,5
Yacsl Ha KOHTPOITb 8,85 8,85 8,85 8,85
Hroro 72 72 72 72




IIporpammy cocraBui(u):

K.b.M.H., doyenm Kagedpvl mamemamuxu, uzuxu u ungopmamuxu, Keipog Bradumup Anexcanoposuy

Pabouast nporpamma JUCHUITIIMHBI

COBpeMeHHBIe BOIIPOCHI TOIIOJIOTUH

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)

COCTaBJICHAa Ha OCHOBAHHHM Y4eOHOTO IUIaHA!
01.04.01 MartemaTuka
YTBEPXKIEHHOI'0 y4EHBIM coBeToM By3a oT 01.02.2024 npotokoin Ne 2.

Pabouas nporpamma yTBepIKJcHa Ha 3aceJaHuU Kadeapbl

xadenpa mareMaTHKH, pU3NKN U HHPOPMATHKH

IIporokon ot 11.04.2024 nporokon Ne 8

3aB. kadenpoit bornanora Payna AnekcanaposHa



Buzuposanue PII/] 1,151 ucrioTHeHUsI B 04epeTHOM Y4eOHOM IOy

Pabouas nporpamma nepecMoTpeHa, 00Cyx/IeHa 1 0100peHa Ut
ucnonuenus B 2025-2026 yaeOHOM roy Ha 3aceaHun Kadeapbl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

IIporokon ot 2025r. Ne
3aB. kadeapoii bornanosa Pana AnexcanapoBHa

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

Pabouas nporpamma nepecMoTpeHa, 00Cyxk1eHa U 0100peHa s
ucnonHenus B 2026-2027 yueOHOM rofy Ha 3acelaHUH Kadeapbl
xadenpa mareMaTHKH, pU3nKu 1 MHGOPMATHKH

IIporokon or 2026r. Ne
3aB. kadenpoit bornanosa Paga AsnekcanapoBHa

BuzupoBanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eOGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxKaeHa 1 0100peHa Juist
ucnonHenus B 2027-2028 yueOHOM rofy Ha 3aceaHuu Kadeapbl
kadeapa mareMaTuku, Gu3nKu 1 HHPOPMATUKHI

IIporokonm ot 2027r. Ne
3aB. kadeapoit bornanora Pana AnexcanapoBHa

BuzupoBanue PIIJ] njist ucnosineHust B ouepeIHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnonaenus B 2028-2029 yueOHOM rofy Ha 3aceqaHud Kadeapbl
kadeapa mateMaTuku, GU3NKH 1 HHPOPMATUKHI

IIporokon ot 2028 r. Ne
3aB. kadenpoii bormanora Payma AnexcanapoBHa



1. EJIN U 3AJAYN OCBOEHUSA JTUCIIATIINHBI

1.1| [Jenu: N3yyeHue cOBpEMEHHBIX BOIIPOCOB TOIOJIOIMU

1.2

3aoauu: 1. I/I3y'lI/ITB OCHOBHBIC KOHCTPYKIIUU TOIIOJOTHYCCKOTI0 MPOCTPAHCTBA
2. I/I3y'H/ITB OCHOBHBIC ITOHATHA anre6panqecxoffl TOITOJIOTYH

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOITL:

2.1

TpeGoanus K NpeABapUTeILHON MOATOTOBKe 00y4al0LIerocs:

211

I/I36paHHLIe BOITPOCHI BEIICCTBCHHOI'O U KOMIIJICKCHOI'O aHaJIn3a

2.1.2

FCOMeTpI/IH TIIaaKux MHOFOO6pa3PII71 u TCHSOpHLIﬁ aHaJIu3

213

VI30paHHBIe BOIIPOCH! aareOpsl

2.2

ﬂl/lCHI/IHJII/IHLI N IMPAKTUKH, I KOTOPBIX OCBOCHUE JAHHOM TUCUMIIJIMHBI (MOIly.]'lf[) HeOﬁXO}Il/IMO Kak

npeaecTByonee:

221

BrinonHeHye u 3aiyra BbITyCKHOM KBaau(UKalMOHHON paboThl

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

IK-3: CnocodeH pemaTh o01eHaAYYHbIE M MPUKJIAIHbIE 321241, AaHAJIN3UPOBATH U 000011aTh pe3yJIbTAaThl HAYYHO-

HCCJIEA0BATECJIbCKHX paﬁoT, l'lyﬁ.ﬂl/l‘lHO NnpeacTaBJaATh COOCTBEHHbIE HOBbIE HAY4YHBIC PE3YJIbTATbI

HH-].HK-S: 3Haer METOAbI MATEMATHYECCKOI'0 M AJITOPUTMHUYECCKOI0 MOACIHPOBAHUSA

3HAaThb OCHOBHBIC TOIIOJIOI'HYCCKHUEC ITOHATUA

NI-2.11K-3: YMeer aHAIM3HPOBATH,0000111aTH U MYOJINYHO MPEICTABJIATH Pe3y/IbTaThl HAYYHO-HCCJIEI0BATEIbCKUX PadoT B

00/12CTH MAaTEMATHKH

C MPUMCHCHUEM TOIIOJIOTHICCKUX METOL0B

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHMe pa3/iesioB U TeM /BH]T Cemectp / | YUacoB | Komneren- | Jlutepatrypa | Unre | IlpumeyaHue
3aHATUS 3aHATUS/ Kvpe 107071 DAKT.

Pazpea 1. Jlekuun

1.1 OmnpeziesieHue TOMOIOTHYECKOT0 3 2 Na-1.11K-3 JI1.1J12.1 0
npoctpancTBa. ['omoronus /JIek/ Na-2.11K-3

1.2 Kierounble mpocTpaHCcTBa U UX 3 2 Na-1.11K-3 JI1.1J12.1 0
rOMOTOIIHYECKHE CBOMCTBA /JIeK/ Na-2.11K-3

1.3 I'omomoruu u koromosnoruu /JIex/ 3 4 Ua-1.11K-3 JI1.1J12.1 0

na-2.11K-3

14 T'omoTonuueckas rpymma u Jiieposa 3 2 Na-1.11K-3 JI.1J12.1 0
xapakTepuctuka /JIex/ Na-2.11K-3
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

2.2 Kierounble mpocTpaHcTBa U UX 3 4 Na-1.11K-3 JI.1J12.1 0
romoromnuueckue coiicrtra /IIp/ Na-2.11K-3

2.3 I'omomornu u xkoromonoruu /Ip/ 3 6 Wa-1.I1K-3 JI1.1J12.1 0

na-2.11K-3

24 I'omoromnueckas rpynmna u Diinepopa 3 4 na-1.I1K-3 JI1.1J12.1 0
xapakrepuctuka /IIp/ nJ-2.11K-3

2.5 Pabora ¢ KOHCIIEKTAMU U BBIIIOJHEHUE 3 34,5 WUa-1.11K-3 JI1.1J12.1 0
CaMOCTOATENBHEIX padot /Cp/ na-2.11K-3

Paznea 3. KoncyabTanuun




3.1 Koncynpramus no aucrmmiuae /Konc/ 3 0,5 N-1.11K-3 JI1.1J12.1 0
WJ-2.1IK-3
Pazpneu 4. IIpome:xyTouHast aTTecTalust
(3a4ér)
4.1 INoxroroska k 3auéry /3auér/ 3 8,85 | UA-1.IIK-3 JI1.1J12.1 0
WJ-2.1IK-3
4.2 KonraktHas pabora /KCPATT/ 3 0,15 | UA-1.IIK-3 JI1.1J12.1 0
WJ-2.1IK-3

5. ®OH/Jl OLIEHOYHbIX CPEJICTB

5.1. IosicHuTEIbHAS 3aNIMCKA

1. Ha3znauenue (bOHI[a OLCHOYHBIX CPCACTB. OI_IeHO'{HI)IC CpeACTBa NMpEAHa3HAYCHBI UIs1 KOHTPOJISL U OLICHKH 06p8,30BaTeJ'H)HI)IX
JIOCTHIKCHU I o6yqa}onmxcst, OCBOUBHIHX IIpOrpaMMy lee6H0171 JUCHUITIITMHBI «COBpCMeHHBIC BOITPOCHI TOITOJIOTUN.

2. DoHJ OLICHOYHBIX CPE/ICTB BKIIFOYAeT BBOIHBIN TECT, 2 TECTA TEKYIIETO KOHTPOIIS, KPUTEPHHX OLICHUBAHYS M BOIPOCHI
IPOMEXYTOUHOH aTTecTanuy B popMme 3adera.

5.2. OueHo4HbIe CpeCTBA JJIs1 TEKYLEro KOHTPOJIS

O1neHOUHBIE CPEACTBA AJIsl BXOIHOI'O KOHTPOJIS IpuBeaeHbl B [IpunoxeHnu -- BBOIHBIIH TeCT.
OrneHOUHBIE CPEACTBA AJIs BXOIHOIO KOHTPOJIs puBeeHs! B [Ipunoskenun -- Texymuii tect 1.
OreHOUHBIE CPEACTBA AJIsl BXOIHOIO KOHTPOJIs puBeeHs! B [Ipunoskenun -- Texymuii Tect 2.
O1eHOUHBIE CPEACTBA AJIsl BXOIHOI0 KOHTPOJIs IpuBeaeHb! B [Ipunoskennu -- Kputepuu oneHUBaHUS.

5.3. Tembl NMCHLMEHHBIX PadoT (3cce, pedrepaThbl, KypcoBbie padOThI M 1P.)

HE TPEAyCMOTPEHBI

5.4. OneHo4nble cpeacTBA AJIs1 MPOMEKYTOUHON aTTecTANA

Borpocs! k 3a4eTy

1.0mpeneneHne TOMOIOrMUECKOrO MIPOCTPAHCTBRA
2.HenpepbiBHOE 0TOOpaskeHHE.

3.'omeomopduszm.

4.Buzbl TONONOTMYECKUX NPOCTPAHCTB.

5.Knaccuguxarys 1ByMEpHBIX TOMOJIOTUYECKUX TOBEPXHOCTEH.
6.Knerounoe pazoreHue u HOJIUDIp.

7.0iinepoBa XapakTepUCTHKA IIOBEPXHOCTH.

8.I'omonoruu u uncia berru.

9.I'pynmel TOMONOTHIA TSI YaCTHBIX CITy9YaeB.
10.I'omoTonMYecKast S5KBUBAJIEHTHOCTb 1 TOMOTONMYEKas TPyIIa.
11.®yrgamenTanbHas Tpymia.

Kpurepuu onieHnBaHuA AT 3a4eTa

3auteHo [laroTcs ¢ 00BsCHEHUAMH BCE OMPENEICHNUS, YTBEPKACHNA TeopeM, Gpopmyinsl. I[IpuBoasTcs normuecku crporue
JI0Ka3aTeIbCTBA TEOPEM U BEIBOIBI (HOPMYIL.

Jlarorcst ¢ 00BSICHEHUSIMH BCE ONPEAEIIECHIS, YTBEPKACHHU TeopeM, hopmynsl. [IpuBoasTCS YaCTHYHO JIOTHIECKU
CTpOTHE JJOKa3aTeIbCTBA TEOPEM U BBIBOZIBI (hopMyiI.

Jlarorcst ¢ 0OBSICHEHNSIMH BCE OINPEAEIIECHNS, YTBEP)KACHHUS TeopeM, opmymsl. [IpuBoasTCes OTAETbHBIE BRIPAXKEHHS
BMECTO JOKa3aTENbCTB TEOPEM U BBIBOZOB (POPMYIL.

WNJIN Harotcs 6e3 4eTKUX OOBSICHEHUSMHE OIIPENEIeHNUs, YTBepKIeHHS TeopeM, hopmyinbl. [IprBoasTcs 311eMeHTHI
JIOKa3aTeNbCTB TEOPEM M BBIBOJIOB (hOPMYIL.

He 3auteno [latorcs 6e3 ueTknx 0OBSCHEHHSAMH ONPENETICHNUS, YTBEp K ICHNS TeopeM, ¢opmyinsl. [TpuBoasarcs
OTZEIbHBIE BBIPAXKEHHUS BMECTO JI0OKA3aTENBCTB TEOPEM M BBHIBOIOB (hopMmyd.

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

6.1. PexomeHnayemas JiuTepatrypa

6.1.1. OcHoBHas JlUTEpaTYpa

ABTOpBI, COCTABUTENN | 3arnaBue | W3 narenscTBO, TOI | 1. agpec




ABTOpBI, COCTaBUTEH 3arnaBue W3natenscTBO, rox 3. agpec
JI1.1 |Boraues B. 1., Tomonornyeckne BEKTOPHBIE IPOCTPAHCTBA U Mocksa: PerymspHas | https://www.iprbookshop.r
CwmorsiHoB O. T'., UX TIPHIOKEHHUS W Xa0THUYECKas u/92093.html
Cobomnes B. 1. JMHAMHUKA :
HuctutyT
KOMIBIOTEPHBIX
nccnenosanuii, 2019
6.1.2. JlonoJIHUTE/ILHAS JIUTEPATYPa
ABTOpBI, COCTaBUTEH 3arnaBue W3natenscTBO, rox 3. agpec
JI2.1 |Bnaro U. A., T'eomerpust U Tomonorust: yuebHoe mocodue Camapa: [II'YTH, https://e.lanbook.com/book
Crapoxunosa O. B. 2017 /182324
6.3.1 IlepeuyeHb NporpaMMHOro odecnedeHust
6.3.1.1 [ Adobe Reader
6.3.1.2 | Kaspersky Endpoint Security s 6usaneca CTAHJIAPTHBIM
6.3.1.3 | sIunexc.bpaysep
6.3.1.4 | MS Office
6.3.1.5 | LibreOffice
6.3.1.6 | Moodle
6.3.1.7| NVDA
6.3.1.8| PEA OC
6.3.1.9 [ MS Windows
6.3.2 Ilepeuenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | MexBYy30BCKast 2IEKTPOHHAsK OMOIHOTEKa
6.3.2.2 | DnexTpoHHO-OMOIMOTEYHAs cucteMa «l3naTenscTBo JIaHb)
6.3.2.3 | DnexkrponHO-OubIMOTeYHast cucrema IPRbooks
6.3.2.4 | baza nanHbIX «OnekTpoHHas 6nbIroTeka ['opHO-ANTaiiCKOTO rOCYJApCTBEHHOIO YHUBEPCUTETA

7. OBPA30OBATEJIBHBIE TEXHOJIOI'MA

poOIeMHas JEKIHS

8.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MO1Y JIS)

Homep ayautopuu

Ha3nauenue

OCHOBHOE OCHAILIEHHE

206 b1

Kabuner meronuku npenogaBaHus
MaTeMaTHKH. Y4eOHas ayquTopus s
IIPOBEICHUS 3aHATHHN JIEKIIMOHHOI'O THIIA,
3aHATUI CEMHHAPCKOTO TUIA, KypCOBOI'O
IIPOEKTUPOBAHUS (BBIIOIHEHUS KYPCOBBIX
paboT), TPYIIOBHIX ¥ WHANBUAYAIBHBIX
KOHCYJbTAIUH, TEKYIIEro KOHTPOJIS U
MIPOMEXYTOUHOM aTTecTaluu

YueHnueckas JOcka, HHTEPaKTUBHAS JOCKA, SKpaH,
IPOEKTOP, KOMIIBIOTEP, T0CaJ0YHbIe MeCTa 00yJaIOIIHXCs
(o konmuuecTBy 00y4aromuxcs), pabouee MecTo
IperofaBaTelis

207 b1

JlexunonHas ayauropus. Y ueOHas
ayANTOPUS JUIS TIPOBEICHUS 3aHIATHH
JICKIMOHHOT'O THMA, 3aHATHH CEMUHAPCKOI0
THUIIA, KypCOBOT'O IPOEKTHPOBAHMS
(BBITTOTHEHMS KyPCOBBIX Pa0OT), TPYIIIOBBIX
1 MHANBULyaIBHBIX KOHCYIIbTalNH,
TEKYIIETro KOHTPOJIS ¥ MPOMEKYTOTHOH
aTTecTanun

YyeHndeckast J0cKa, MPOSKTOP, SKPaH, CHCTEMHBINA OJIOK,
MOCAZ0YHBIE MECTa 00YJArOIIUXCS (II0 KOIUIECTBY
o0yJarommxcs), pabouee MECTO IPEoAaBaATENS

209 b1

KomnberotepHsrit knacc. YueOHas ayauTopust
JUTS IPOBENICHUST 3aHATHI JIECKIIHOHHOTO
THIIA, 3aHATHI CEMUHAPCKOrO THUIIA,
KYpPCOBOT'O IIPOEKTUPOBAHMS (BBITOTHEHHS
KYPCOBBIX pa0oOT), TPYIIIOBBIX U
WHJIMBHUYaJIbHBIX KOHCYJIbTANH, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOYHON aTTeCTalrH.
[Tomemnienune 1t caMOCTOSITENBEHON paboTHI

Pabouee mecto nmperonaBatens. [locagounsie MecTa
oOyuarommxcs (10 KOMHYeCcTBY o0ydaronmxcs). MapkepHas
YUeHWYECKas T0CKa, SKPaH, MyIbTHMEIHATIPOSKTOP,
KOMITBIOTEPEI ¢ IOCTyTIoM B MIHTEepHET

9. METOANYECKHUE YKA3ZAHUA NJI1 OBYYAIOIIUXCSA 11O OCBOEHHUIO TUCTIUIIJIMHBI (MO YJIS)

HGKHI/II/I, C OZIHOﬁ CTOPOHBI — 3TO OAHA U3 OCHOBHBIX CbOpM y‘l€6HI>IX 3aHATUH B BBICIIHX y‘Ie6HLIX 3aBCACHUAX, IIPECACTABIISIONIASA



https://www.iprbookshop.ru/92093.html
https://www.iprbookshop.ru/92093.html
https://e.lanbook.com/book/182324
https://e.lanbook.com/book/182324

co00#1 cHCcTEMAaTHYIeCcKoe, ITOCNIeIOBATEIFHOE YCTHOE H3II0KEHNE TIPETIoiaBaTeIeM OpeeIeHHOr0 pas/iena KOHKPETHO HayKH HITH
y4eOHOH UCIUINIAHEL, ¢ IPYToH — 3T0 ocobast GpopMa caMoCTOATENBHOM pabOTHI ¢ y4eOHBIM MaTepHaIoM. JIeKIms He 3aMeHsIeT
co00¥f KHHUTY, OHA TOJBKO IOITANKUBACT K HEH, pacKphIBas TeMy, IPpo0IeMy, BEIIENS ITTaBHOE, CYIIECTBEHHOE, Ha YTO CIEIYeT
00paTHTh BHIMaHHE, yKa3bIBAET ITYTH, KOTOPBIM HYXHO CIE€A0BATh, JOOMBAsCH IIyOOKOr0 MOHUMAaHHMS [TOCTaBICHHON IIPOOJIEMEL, a
He 001ei KapTHHBL.

PaboTa Ha JEeKIMHI — 3TO CITOXKHBIH MPOIecc, KOTOPBIH BKIIOYAET B ce0s TAaKHE SJIEMEHTHI KaK CITyIIaHHE, OCMBICTICHHE U COOCTBEHHO
KOHCIICKTHpOBaHUe. J{J1s TOro, 9ToOBI JIEKIHS BEIIOIHIIA CBOS Ha3HAUCHHUE, BAYKHO MOJTOTOBUTHCS K HEH M ee 3aIHCH elle 10
IPUXOJia IperofaBaTels B ayAuTopHio. bes aToro nanpHeifnee BOCIPHUATHE JIEKINHA CTAHOBUTCS CIIOKHBIM. JISKIHS B yHUBEpCUTETE
paccunTaHa Ha HOATOTOBJICHHYIO aynuTopHio. [Ipenogasarens n3naraer ar000i BOIPOC, OPHEHTHPYSCh HA T€ 3HAHUS, KOTOPbIE
JIOJDKHEI OBITh Y CTY/ICHTOB, YCBOMBIIMX MaTepHall BCEX MPEbIIYIIUX JIEKIMi. Ba)KHO HAYIHUTHCS CITyIIAaTh MPEoAaBaTelis BO BpeMs
JIEKIUH, TIOJUICP)KUBATH HEIPEPEIBHOE BHUMAHKE K BBICTYIIAIOIIEMY.

OpHaKO, OJJHOTO CITYIIAHUS HeocTaTodHo. HeoOxomuMo GpUKCHPOBaTh, 3aITHCHIBATE TOT ITOTOK HH(OPMAIHH, KOTOPBIH coo0IaeTcs
BO BpeMsI JICKIINH — HAYYUTHCS BECTH KOHCIIEKT JIEKIHH, T/i¢ GOPMYITUPOBAIIMCH ObI HaOOIee BaXKHBIC MOMEHTHI, OCHOBHBIC
HOJIO’KEHHS], M3/1araeMsble JIEKTopoM. Jliist BelleHHs! KOHCIIEKTa JIEKIUHU CIISyeT HCIOIb30BaTh TeTpab. BeneHne KoHCIeKTa Ha
JIICTOYKAX HE PEKOMEHIYETCs, TIOCKOJIBKY OHH HE TaK yJOOHBI B HICIIOJIb30BAaHUH U 9acTo TepsroTcs. [Ipu odhopmiieHnn KoHCIeKTa
JIEKIIMA HEOOXOANMO OCTABIIATE OIS, TJIE CTYACHT MOXKET 3aIIMCaTh CBOU COOCTBEHHBIC MBICIH, BO3HUKAIOIIHE APAJIIEIBHO C
MBICIISIMH, BEICKa3aHHBIMH JICKTOPOM, @ TaKXKe BOIIPOCHI, KOTOPHIE MOT'YT BOSHUKHYTH B IIPOLIECCE CIYIIAHHS, YTOOBI TIOYIUTh HA
HHX OTBETHI IPH CaMOCTOSITEIILHOMN MPOPa00TKe MaTepraa JICKIIUH, IPH N3yIeHUH PeKOMEHIOBAHHON JIUTEPaTyPhI WITH
HETIOCPEICTBEHHO Y MPEIoaaBaTelis B KOHIE JIeKIMH. COCTaBIIssl KOHCIIEKT JICKIUH, CIEAYeT OCTABIIATH 3HAUYUTEIIBHBIH HHTEpBaI
MEX]y CTPOYKaMH. DTO CBA3aHO C TEM, YTO HHOTIAa BOSHUKAECT HEOOXOIMMOCTh BIHCATh B IIEPBOHAYAIBHBIN TEKCT JICKIINK OIHY M
HECKOJIBKO CTPOYEK, IMCIOIINX MPUHIMITHAIEHOE 3HAYCHHE U IIOYEPITHYTHIX U3 APYTHX HCTOYHUKOB. PaccTosHIE MEXTy CTpOKaMH
HEOOXOMMO TAaKXKe JUIS MOTYEPKUBAHHMS CIIOB HIIM LIEJIBIX IPYIIIT CJIOB (TaKoe MMOYepPKUBAHUC BBI3BIBACTCS HEOOXOANMOCTEIO
NPUBJICYb BHUMAHUE K JAHHOMY MECTY B TEKCTE ITPH MOBTOPHOM 4TeHUH). OOBIYHO TOJYEPKUBAIOT ONPEACIICHHUSI, BEIBOJIBI.

Taxoke BaKHO MOJTHOCTBIO 03 BCSKUX M3MCHEHUH BHOCHTD B TETPAJIb CXEMBI, TAOIHUIIBI, YSPTEKHU U T.II., €CITH OHH TPEIITONAraroTCs
B JieKIuH. J[i1s Toro, 9To0bI COBMECTUTh MEXaHHYECKYIO 3aIHCh C IIOYTH JJOCTOBHBIM (DUKCHPOBaHHEM HauOOJIee BaXKHBIX
OJIOKEHHUHT, MOXKHO MCITOJIb30BaTh CHCTEMBI YCIIOBHBIX COKpAIICHHI. B IIepByro ouepers COKpanialoTes JJIMHHBIC CIIOBA U TE, YTO
MOBTOPSIIOTCS B PEYH JICKTOPA yamie Beero. [Ipu 3TOM caMo COKpaIieHHE TOIKHO OBITH IT0 BO3MOYKHOCTH KPATKHM.

CemuHapckue (paktuyueckue) 3ausaTus CaMocTosTeIbHAs paboTa CTYICHTOB M0 MOATOTOBKE K CEMUHAPCKOMY (TTPaKTHUECKOMY)
3aHATHIO TOJDKHA HAYMHATHCS C O3HAKOMJICHHS C TJIAHOM CEMHUHAPCKOTO (MIPaKTHYECKOr0) 3aHATHS, KOTOPbIil BKIIOYAET B CeOst
BOIPOCHI, BHIHOCHMBIC Ha 00CY)K/ICHHE, PEKOMEH/IAIINH 110 IOATOTOBKE K CEMHUHAPY (IPAKTHYECKOMY 3aHSITHIO), PEKOMEHIYEMYIO
JUTEPaTypy K TeMe. M3ydeHne MaTepuaia cieayeT HadaTh ¢ IPOCMOTPa KOHCIICKTOB JICKIMil. BOCCTAHOBHB B MaMsTH MaTepual,
CTYJCHT NPUBOAUT B CHCTEMY OCHOBHBIC [TOJI0YKEHHUS TEMbI, BOIIPOCHI TEMBI, BBIISISIA B HEl [TIABHOE M HOBOE, Ha 4TO 00paliagoch
BHHMAHHE B JICKLIUH. 3aTEM ClieqyeT BHUMATEIBHO MPOYUTATh COOTBETCTBYIOLIYIO INIABYy YUCOHHUKA.

Jli1st Oonee yriayOlIeHHOTO H3Y4EeHHs BOIPOCOB PEKOMEH/IYETCsl KOHCIICKTUPOBAaHUE OCHOBHOM U IOMOJIHUTEIBHOM JIUTEPaTypBbI.
Yurasi peKOMEHJOBAHHYIO JINTEPATypPy, HE CTOUT ITACCUBHO IIPUHIMATH K CBEICHHIO BCE HAIIMCAHHOE, CICAYET aHAIU3HPOBATh TEKCT,
JyMaTh HaJl HUM, 9TOMY CIIOCOOCTBYIOT 3aIHCH I10 X0y YTCHHU, KOTOPBIC IIPEBPAILAIOT YTCHHUE B IPOLIECC. 3alMCH MOI'YT BECTHChH B
pa3nu4HOI (hopMe: pa3BEepPHYTHIX M MPOCTHIX [UIAHOB, BBIMUCOK (TE3UCOB), AHHOTAIIUH 1 KOHCIICKTOB.

ITomo6pas, oTpaboTaB MaTEpHa H YCBOHB €ro, CTYACHT JOJDKEH Ha4aTh HEMOCPECTBCHHYIO IIOArOTOBKY CBOCTO BBICTYILUICHHUS HA
CEMHHAPCKOM (IPAKTHYECKOM) 3aHATHH IJIsL 4€ro CICAYET IPOAYyMaTh, KAK OTBETHTh Ha KaXK/Iblil BOIIPOC TEMBI.

ITo KaX1I0My BOIPOCY IUTaHA 3aHATHH HEOOXOINMO MOArOTOBUTHCS K YCTHOMY coo0mieHuto (5-10 MUH.), ObITH TOTOBBIM PHUHATH
y4yacTue B 00CYX/ICHHH U JIOTIOJTHEHUH JTOKJIAJI0B U COOOIICHUH (10 5 MUH.).

BrIcTyIUIeHHE HAa CEeMHUHAPCKOM (IIPAKTHYECKOM) 3aHITHU JOIKHO YIOBJICTBOPSTH CIACAYIOIINM TPEOOBAaHMSIM: B HEM H3JIArar0TCs
TEOPETHYCCKHE MOAXO/bI K PACCMAaTPHBACMOMY BOIIPOCY, DASTCs aHAIN3 MPUHIMIIOB, 3aKOHOB, IIOHATUI U KaTErOpuii;
TEOPETHYCCKHE MOIOKEHHS TOAKPEIULIIOTCS (paKTaMu, MPUMEPAMH, BBICTYILUICHUE JODKHO OBITh apT'yMEHTHPOBAHHBIM.

CamocrosTenbHas paboTta 00y4yarommMxcsi— 3TO IIaHupyemast yaeOHasi, yaeOHO-UCCIIeI0BATENbCKAsl, HAyYHO-HCCIIE0BATEIbCKAS
paboTa, BEIIONHsIEMAast BO BHEAYAUTOPHOE BPEMSI 110 3aaHHUIO U IPU METOAMYECKOM PYKOBOCTBE IPeToaaBatens, Ho 0e3 ero
HETIOCPEACTBEHHOT0 yIacTHsI.

O0beM caMOCTOSATEBHOM padoThI onpenensercs ydeOHbIM MIIAHOM OCHOBHO# MPOo()eCCHOHANIBHOM 00pa30BaTeIbHONIPOrpaMMbI
(OTIIOIT), paboueii mporpaMMoii JUCIUTLTUHBI (MOYJIS).

CamocrosiTenpHas paboTa OpraHu3yeTcsl U MPOBOAMTCS C LENbI0 GOpMUPOBaHHS KOMIETEHINH, TOHUMAEMBIX KaK CIIOCOOHOCTh
MIPUMEHSTh 3HAHWS, YMEHHS M JIMYHOCTHBIE KaueCTBa ISl YCIICITHOW PaKTUUECKOH AESTEIBHOCTH, B TOM YHCTIE:

- opMuUpOBaHUS YMEHUH 1O MMOMCKY U HCIIOIB30BAHUIO0 HOPMATHUBHOM, TIPABOBOM, CIIPABOYHOM U CIICI[UANILHON JTUTEPATYPHI, &
TakKe IPYrHX HCTOYHUKOB HH(OPMAIHY;

- KAYeCTBEHHOI'0 OCBOCHUSI M CUCTEMATH3aLIMH TOTyYeHHBIX TEOPETHUECKUX 3HAHUM, UX YIITYOJIEHUS U paclIupeHus Mo
MIPUMEHEHHUIO Ha YPOBHE MEXKIIPEAMETHBIX CBSI3eH;

- (hopMUpOBaHHST YMEHUS IPUMEHSTH TTOyIeHHbIE 3HAHMUS Ha MIPAKTHKE (B MPO(PECCHOHANBHOMN AeATETbHOCTH) U 3aKPeIICHUS
MIPAaKTHIECKUX YMEHHH 00yJaromuxcs;

- Pa3BHUTHS MO3HABATENBHBIX CIIOCOOHOCTEN, (POPMUPOBAHMS CAMOCTOSATEIHHOCTH MBIIIUICHUS 00yYarONTIXCs;

- COBEpILICHCTBOBAHMUS PEUEBBIX CITOCOOHOCTEH 00yJarOIINXCS;

- (hopMupOBaHHS HEOOXOAUMOTO YPOBHS MOTHBALIUH OOYUJAIOIUXCS K CUCTEMATHYECKOH paboTe ISl MOTyIeH!s 3HAHUH, YMEHUH 1
BJIaJICHU B TIEPUOJT YIEOHOT0 CeMeCTpa, aKTUBHOCTH 00yJaIOMIUXCsl, TBOPUIECKONH HHUIIMATUBEI, CAMOCTOSTEIEHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- (hopMHUpOBaHHS CIIOCOOHOCTEN K CAMOPa3BUTHIO (CAMOIIO3HAHUIO, CAMOOIIPEIETICHIIO, CaMO00pa30BaHHIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEATTM3ALIH M CAMOPETYIISIIIHN );

- Pa3BHUTHS HAYIHO-HCCIIEA0BATENLCKUX HABBIKOB;




- Pa3BUTHS HABBIKOB MEXIIMYHOCTHBIX OTHOIICHHI.

K camocrosiTenpHOI paboTe 0 IUCHUININHE (MOJIYITI0) OTHOCATCS: IIPOPadOTKa TEOPETHUECKOTr0 MaTepHala JUCIIHILUTHHBI
(MOyJIsT); TOATOTOBKA K CEMHHAPCKAM ¥ IPAKTHIECKUM 3aHATHSAM, B T.4. TIOTOTOBKA K TEKYIIEMY KOHTPOIIIO YCIIEBAEMOCTH
00yuaromuxcs(TeKyIIas aTTecTanus); HOATOTOBKa K JIADOpaTOPHBIM paboTaM; MOATOTOBKA K IIPOMEKYTOYHOH aTTecTaluy (3a4éram,
9K3aMeHaM).

Bussl, hopMEI 1 00BEMBI CAMOCTOATENBEHOH PaOOTH! 00YJAIONTUXCATIPH M3YISHUN JUCIUTUIHHEI (MOIYIIS) OTPEACIISIOTCS:

- coJiepKaHNeM KOMITeTeHINH, (POPMHUPYEMBIX TUCIUIITHHON (MOIyIIeM);

- cienuQUKOI ANCIUILTIHEI (MOAYIIST), IPUMEHIEMBIMHI 00pa30BaTEIbHBIMU TEXHOIOI UMY,

- TpynoeMkocTbio CP, mperycMoTpeHHOH yaeOHBIM IITaHOM;

- YpOBHEM BEICIIEr0 0Opa3oBaHuA (0akalaBpHar, CIICNHAINTET, MaTUCTpaTypa, acliupaHTypa), Ha koropoM peamsyercs OITOIT;
- CTETICHBIO IO/ OTOBJICHHOCTH 00YYalOIInXCsl.

BBoaHLBI TecT

1.JlaTh onpeneneHusi MHOXKECTBA

2. Maubl aBa MuOkectBa A ={1;5} u B = {-5,3;5}. Ux 00beauHeHHEM SBIISETCS MHOXECTBO:
{-5:1;3;5}

{5}

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

3.Jlansr nBa MHOKecTBa A ={1;5} u B = {-5;3;5}. X mepeceucHrEM SIBISICTCSI MHOKECTBO:
{5}
{-5:1,3,5}

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

4 Jlanet 1Ba muoskectsa A ={1;5} u B = {-5;3;5}. VX IpAMbIM NPOM3BEIICHHEM SBICTCS MHOKECTBO:
{(;-5). (1:3), (1:5), (5;-5). (5:3), (5:5)}

{-5:1;3,5}

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

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

5.J1aTp omnpeneneHne METPUYECKOTO IPOCTPAHCTBA

6.BepHo 111 3amMcaHo HEPaBEeHCTBO Tpeyronbauka: p(X,2) < p(X,y) + p(y,2)?

Bepuo

7. SIBnsercs nmm CBKJIN0BA IIJIOCKOCTb METPHUUICCKUM HpOCTpaHCTBOM?




Ha
Her

He 3Haro

S.I[aTB OIpCACICHUC OTKPLITOI'O MHOKECTBA B METPUYCCKOM ITPOCTPAHCTBA

9./laTb onpezeneHre 3aMKHYTOrO MHOKECTBA B METPHIECKOM IIPOCTPAHCTBE.

10.BepHo 11 popmyna p(X,y)<l B METPHUYECKOM MPOCTPAHCTBE ONPEIeIsIeT OTKPBITHIH Imap?

Texymmii Tecr 1
1.Tononorust — 3T0

['oBOpAT, 4TO B MHOXKECTBE X OMpeaesicHa TOMONOIUs, €Cii B X OTMEYEH KJ1acC TOAMHOMXECTB, COACPIKAIIMA BMECTE C KaXKIbIM
HA0OPOM MHOKECTB UX 00BEIMHEHUE U BMECTE C KaXKIbIM HA0OPOM MHOKECTB MX TEePEeCEUCHHUE.

T'oBopsAT, 4TO B MHOXECTBE X OMpe/Ie/ieHa TOMOIOrHs, €CIIM B X OTMEUEH KJIacC MOAMHOKECTB, COAEPKALIMHA BMECTE C KaXIbIM
HA0OPOM MHOXKECTB HX.

T'oBopsiT, uTO B MHOXKECTBE X OMpe/ieNneHa TOMoIOT s, €cii B X OTMEYeH KJIacc MOJJMHOXECTB, COACPKAIIUI BMECTE C KaXKIAbIM
HAa0OpPOM MHOXKECTB UX HEpPECeUCHHE.

2.BepHo 511, YTO OKPECTHOCTBIO TOUKHU TOMOIOIMYECKOT0 IPOCTPAHCTBA HA3bIBACTCS BCSKOE OTKPBITOE MHOXKECTBO, COJIEpIKalIIee 3Ty
TOYKY.

Bepno

3.BrImonHseTcs 1 HepaBEHCTBO TPEYTONBHUKOB JJIST METPHUKU
Ha
Her

He 3Haro

4.BepHo 511, 4TO TOMOJIOTUIECKOE MTPOCTPAHCTBO, TOIOJIOTHSI KOTOPOTO SBISIETCS METPUIECKOH 10 OTHOIIEHUIO K HEKOTOPOI METPHKH,
Ha3bIBACTCSI METPU3yeMbIM?

Bepno

5.0npenenenne HEMPEPHIBHOTO OTOOPAKEHHSI:

OTO6pa)KGHI/IG TOMOJOIrMYCCKOro nMpoCTpaHCTBa X B TOIOJIOTMYECKOE IPOCTPAHCTBO Y Ha3bIBaeTcs HCMIPCPBIBHBIM, €CJIN Hp006p33
JIF000r0 OTKPLITOI'O IMTOJAMHOXKECTBA B Y sBisercs OTKPBITBIM IMIOAMHOKXECTBOM B X.

OTO6pa)KGHI/Ie TOMOJOIrMYCCKOro NpoCTpaHCTBA X B TOIOJIOrMUECKOE IPOCTPAHCTBO Y Ha3bIBaeTCs HCNPCPbIBHBIM, €CJIIU 06p33 100010
OTKPBLITOI'O IMTOJAMHOXKECTBA B X sBiseTcs OTKPBITBIM IOIMHOKECCTBOM B Y.



Hpyroe onpeneneHue

6.Z[3.TB OIPCACICHUC HCTIPEPBIBHOT'O OTO6pa)K€HI/ISI B TOYKC.

7.BepHo 111, 9TO HENpepEIBHOE OTOOPAKEHHE OJJHOTO TONMOIOIHYECKOr0 IPOCTPAHCTRBO B APYroe SBISETCS TOMEOMOP(GU3MOM, eCIH
OHO 00paTHMO U 00paTHOE K HEMY OTOOpaXKEHNE HENPEPHIBHO.

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

9.5IBnsieTcst n ByMepHas cepa KIETOYHBIM IIPOCTPAHCTBOM?

10.5IBnsieTcs 1 ABYMEPHBIH TOp KIETOYHBIM IPOCTPAHCTBOM?

Texymmuii Tect 2

1.dopmyna DiinepoBoi XapaKTepUCTUKN TOBEPXHOCTH:

X(Q) = B-P+T
X(Q) = B+P+T
X(Q) =B-P-T

2.Yemy paBHa DiiniepoBa xapakTepucTuka chepbi?

2

3.Uemy paBHa DiinepoBa XapaKTepHUCTHKa Topa?
1

2

4.JIuct mE€Omyca sABISCTCS
Heopuetupyemoii moBEpXHOCTBIO
OpHeHTHpYeMOi TOBEPXHOCTHIO

Hpyroi otBeT

5./JlaTb ompeneneHue rpynnbl TOMOIOTHIA.



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

Bepuo

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

Bepuo

8.BepHo 1 3amicaHbl rpyIbl rOMONOrus uist ABymepHo# cheper: H 0=272,H 1=0,H 2 =27

Bepuo

9.lath onpezienieHue  (yHIAMEHTAJIbHOU IPYIIIBL.

10.dyHnamMeHTanbHas TpyIa JByMEPHOH cepbl paBHa:

z
0

Z2

Kpurtepuu ouennBanus

KpnTepnn OLIEHUBAHUA JIJIS IK3aMeHa M 3a4€Ta ¢ OLeHKOM

Ormenka Kputepuu
S(otamuno) | Hdarotcs ¢ 0OBSICHEHHUSMHU BCE ONpEAeNIeHNUs, yTBEepKIeHUI TeopeM, Gopmyinsl. [IpuBonsrcs
JIOTUYECKH CTPOTHE JOKA3aTEIbCTBA TEOPEM U BBIBOIBI (hOpMYII.
4(xopomo) | HdaroTcs ¢ 0OBSICHEHHUSAMH BCE ONPEAENICHNUs, yTBEPKICHUI TeopeM, Gopmymnsl. [IpuBonsrcs
YaCTUYHO JIOTUYECKH CTPOTHE JOKA3aTEIbCTBA TEOPEM U BBIBOABI (POPMYIL.
3(ymoBi.) JaroTcs ¢ 00BSCHEHUSIMH BCE OIIPEIeNICHIs, YTBEPKACHUS TeopeM, popmynsl. [lpuBonsaTes

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

WJIN Harotcs 6e3 4eTKuxX OOBSCHEHUSIMH ONPEACICHNUS, YTBEPKACHIS TeopeM, (popMyIthL.
[puBonsTCS SIIEMEHTHI TOKa3aTeNILCTB TEOPEM H BBIBOAOB (hOPMYIL.

2(HeymOBII.)

HaroTcs 6e3 ueTKux 0OBSICHEHUSIMH ONPEACICHNUs, YTBEPKICHU TeopeM, (hopMyIbL.
[puBonsTCS OTACNBHEIC BRIPAXKSHUS BMECTO J0Ka3aTENbCTB TEOPEM U BHIBOIOB (POPMYIL.

KpuTtepun oueHuBanus st 3a4eTa

Ouenka

Kpurepun

3aureHo

Jarorcst ¢ 00BSICHEHNSIMH BCE OTPEAEIIECHHS, yTBEPKACHUS TeopeM, Gopmynsl. [IpuBomsaTes
JIOTHYECKH CTPOTHE JI0Ka3aTeIbCTBA TEOPEM U BBIBOABI (DOPMYIIL.




Jarorcst ¢ 00BbsICHEHNSIMH BCE ONPEAEIICHIS, YTBEPKACHUS TeopeM, Gopmynsl. [IpuBonsTes
YaCTHYHO JIOTHYECKH CTPOTHE JI0Ka3aTeIbCTBA TEOPEM M BBIBOJIBI (POPMYIIL.

Jlarorcst ¢ 00BSICHEHNSIMH BCE OIIPEEICHUs, YTBEPKICHUs TeopeM, Gpopmyisl. [IpuBomsaTes
OT/IENbHBIE BEIPKEHUSI BMECTO JJOKA3aTEeIILCTB TEOPEM H BBIBOJIOB (hOPMYJIL.

WNJIN Narotcst 6e3 4eTKUX OOBICHEHUSMH ONPEACICHUS, YTBEPKICHUS TeopeM, (hopMyItbL.
[IpuBOAATCS 37IEMEHTHI JOKA3aTEIECTB TEOPEM U BBIBOIOB (hOPMYIL.

He 3aureno

Jarorcst 6e3 yeTkuX OOBSICHEHUSMH OIPEIEICHUsI, YTBEPXKICHHUS TEOpPeM, POPMYIIBL.
[IpuBozasTCs OTAETBHBIE BBIPAXKEHUSI BMECTO JI0KA3aTENIbCTB TEOPEM U BBIBOAOB (hopMyII.

Kpurtepun ouneHnBanus 115l KOHTPOJIBHOI padoThI

Orenka Kpurepun
S(otanuno) | JlaeTcs MOJIHOE pellIeHUe BCeX 3aad, BO3MOXKHBI MEJIKUE HEOYEThI.
4(xopor1o) OpHa 3aaya peleHa HoTHOCTBIO, XOTA AOITyCKAal0TCs MeNKue HepoueTsl. Bropas 3amaga
peleHa YaCTHYHO.
3(ymoBi.) 3amaun pelieHsl YyacTU4HO. [IpuBOIATCS MpaBUIIBHBIE XOBI PEIICHHIA.
2(neynon.) | Pemenus Her. [IpMBOISTCS TONBKO OTENbHBIC HECBS3HBIE BHIPAKEHHSI.

KpnTepnn OLICHUBAHUA 1JIfl TECTa

Ormenka Kpurepun
S(otimmuno) | 91 — 100 GamtoB
4(xoporio) 76-90 GaisioB
3(ynoBi.) 60 — 75 bamoB
2(neymoBn.) | Mmeslue 60 6aoB




