MMWHOBPHAYKH POCCHUUA

®egepanbHOe rocyJapcTBeHHOE 010 KeTHOe 00pa3oBaTe/IbHOE yUpeKIeHHe BhICIIero 00pa3oBaHus
«I'opHo-AuTalickuii roCy1apCcTBeHHbIH YHHBEPCUTET)
(®I'bOY BOTAT'Y, I'AT'Y, I'opHo-AJuiTalickuil roCy1apcTBEeHHbI YHUBEPCHTET)

Tomosorus
pabouas mporpaMma JUCIUIIIUHBI (MOIYJIS)
3axperuiena 3a kadenpoit kadeapa maremaTuku, uU3UKA 1 HHPOPMATUKHI
YueOHblii 1aH 01.04.01_2022_643M.plx

01.04.01 MaremaTuka
KommsloTepHoe MoienupoBaHUe U aHATU3 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




TporpamMmy cocTaBuI(1):

ip Anexcandposut J///&’i d

K.p.M.H., QoieHm, Kwipos Baadi

PaGouas nporpamMma NUCUATUTHHEL
Tonojaorus

paspaGoraHa B COOTBETCTBUM C ®ToC:

B CTAHZAPT BHICIIETO 0Gpa3
ceuu ot 10.01.2018 r. Ne 12)

denepatbHbIA rocynapcTBeH bl 00pasoRaTelbH
01.04.01 Matemarnka (npuka3s MunoGpHayKu Po

cOCTaR/IGHA HA OCHOBAHWH yueGHOTO Nna4a:
01.04.01 MatemaTuka

YTBEPIK IGHHOTO YUEHEIM COBETOM By3a ot 26.12.2022 npoTokon Ne 12.

PaGouas MporpamMmMa yTsep#acHa Ha sacenanuu kadeapsl

kadeapa MaTeMaTHKH, duzuKN H HHGOPMATUKH

IMpotokar ot 09.03.2023 npotoko Ne 8

3ag. xapenpoli boraanosa Paja AnexcaHapoBHa

ORAHMY - MATUCTpaTypa no HarparlcHHIO ﬂOﬂfOTO]!‘KH



Buzuposanue PII] 1151 ucnioiHeHUs B 04epeIHOM Yy4eOHOM roay

Pabouast nporpaMma nepecMoTpeHa, 00CyxieHa U 0JI00peHa IS
ucnonHeHus B 2024-2025 yaeOHOM roay Ha 3aceJaHuy Kadeaphl
Kadeapa MaTeMaTHKH, QU3MKH U HHPOPMATHKH

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

Busupoanue PII/I 1iist ucnosiHeHUsI B 04epeJHOM 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 bormanosa Paga AsnekcanapoBHa

Buzuposanue PIIJ] 1151 ucnioTHeHUsI B 04epeTHOM Y4eGHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyxkaeHa 1 0100peHa Jyis
ucnosHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuy Kadeapol
kadenpa mareMaTnku, Guznku 1 HHPOPMATUKH

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

BuzupoBanue PIIJ] nj1s1 ucnosineHusi B ouepegHOM y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CyKaeHa 1 0100peHa st
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 JUCIIMIIVINHBI 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|T'eoMeTpHs I1aIKMX MHOIOOOPa3ni ¥ TEH30PHBIH aHATH3

2.1.3|36paHHBIC BOIPOCHI aJIreOpHI

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 OBYYAIOLLETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUATLIVHDI
(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-S: 3HATb ME€TOAbI MATEMATHYECKOI'0 U AJITOPUTMHUIECCKOI0 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 (MOAY JIST)

Kon HaumenoBanue pa3ziesnoB u tem /Buj | Cemectp / | UacoB | Kommneren- | Jlurepatrypa | Uure | Ipumeuanue
3aHATHA 3aHsTus/ Kvbe 110701 DAKT.

Paspea 1. Jlekuuu

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

1.3 T'omomoruu u koromoinoruu /JIex/ 3 4 WUA-1.11K-3 (JI1.1J12.1 J12.2 0

na-2.11K-3

14 T'omoTomnuueckas rpymmna u Jiieposa 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 coicrna /TIp/ 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
Paznea 3. KoncyabTtanun

3.1 Koncynpranus no aucuummiaae /Kouc/ 3 0,6 Ua-1.11K-3 (JI1.1J12.1 J12.2 0

WJ1-2.TTK-3




Pazpgeu 4. Ilpome:xyTouHast
arrecrauus (3a4éT)

41 IoxaroroBka k 3a4éry /3auér/ 3 8,85 | MI-1.TTK-3 |JI1.1J12.1 JI2.2 0
NJI-2.11K-3

4.2 KonrakrHas pabora /KCPATT/ 3 0,15 | NA-1.IIK-3 |JI1.1J12.1 J12.2 0
NJI-2.11K-3

5. ®OH/Jl OLIEHOYHbIX CPEJICTB

5.1. IosicHuTEJIbHAS 3aNHCKA

1. Ha3snauenue (bOHI[a OLCHOYHBIX CPCACTB. OI_[eHO'-IHI)IC CpeACTBa NMpEAHaA3HAYCHBI UIs1 KOHTPOJISL U OLICHKH 06paSOBaTeJ'ILHLIX
JIOCTHIKCHUI O6y‘{aIOIIII/IXC$I, OCBOUBIHIHX IIpOrpaMMy y‘Ie6HOI>i JUCHUILUTUHBI « TOmonorus.

2. DoHJ OLICHOYHBIX CPEJICTB BKIIFOYACT BBOJHBIN TECT, 2 TECTA TEKYIIETO KOHTPOJIS, KPUTESPUX OLICHUBAHUS M BOIPOCHI
HPOMEXYTOYHOM aTTecTanuy B popMe 3adeTa.

5.2. OueHo4HbIe CpeCTBA JJIs1 TEKYLEro KOHTPOJIS

O1eHOUHBIE CPEACTBA AJIsl BXOIHOI'O KOHTPOJI puBeeHbl B [Ipuioikenun -- BBOJHBII TeCT.
O1neHOUHBIE CPEACTBA AJIsl BXOIHOI'O KOHTPOJIs puBeaeHbl B [Ipunoskenny -- Texymuii Tect 1.
OrneHOUHBIE CPEACTBA AJIs BXOIHOIO KOHTPOJIs puBeeHs! B [Ipunoskenun -- Texymuii Tect 2.
OrneHOUHBIE CPEACTBA AJIsl BXOJHOI0 KOHTPOJIs puBelieHs! B [Ipunoskenun -- Kputepuu oneHUBaHUS.

5.3. Tembl NMCbLMEHHBIX PaloT (3cce, pedepaThbl, KypcoBbie padoThI M 1P.)

HE TPEAyCMOTPEHBI

5.4. OneHo4YHbIE CPEICTBA AJIs1 MPOMEKYTOUHON aTTecTANA

Bomnpocs! k 3auery

1.0mpeneneHne TOMOIOrMUECKOr0 MPOCTPAHCTBRA
2.HenpepbiBHOE 0TOOpaskeHHE.

3.'omeomopdusm.

4.Buzbl TONONOTMYECKUX NPOCTPAHCTB.

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

7.0iinepoBa XapakTepUCTHKA IIOBEPXHOCTH.

8.I'omonoruu u uncia berru.

9.I'pynmsl TOMOJOTHIA TSI YACTHBIX CIy4aeB.
10.I'omoTonMYecKast S5KBUBAJIEHTHOCTh ¥ TOMOTONMYEKAs TPyIIa.
11.®ynnamenTanbHas Tpymia.

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

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JuTepaTrypa

ABTOpBI, COCTaBUTENH 3ariaBue H3narenscTBO, O Dn. aapec
JI1.1 |Boraues B. U, Tomonornveckre BEKTOPHbIE IPocTpancTBa 1 [Mocksa: Perymsipaas |https://www.iprbookshop.r
CwmorsioB O. T'., HX TIPHIOKEHUS M Xa0THYECKast u/92093.html
Cobones B. U. nuHamuKa : MHCTHTYT
KOMITBFOTEPHBIX

uccienoBanuii, 2019

6.1.2. [lonotHUTeILHASI TUTEPATypa

ABTOpBI, COCTaBUTENH 3arnaBue H3narenscTBO, TO On1. aapec
JI2.1 [Axumosa A. A. Tormonorns y3JI0B 1 3aleIyIeHHH B YensaOuHCK: https://www.elibrary.ru/do
YTOJIIEHHOM Tope: yaeOHoe mocobue Wsnarensckuit ientp (wnload/elibrary 44711616
OVpI'Y, 2020 _96376931.pdf
JI2.2 |bmatoB U. A., I'eometpus u Tomonorus: yaebHoe nocobme |Camapa: IINYTH, https://e.lanbook.com/book
Crapoxmnosa O. B. 2017 /182324

6.3.1 IlepeyeHb IPOrpaMMHOro odecnedeHust

6.3.1.1|Adobe Reader

6.3.1.2|Kaspersky Endpoint Security qms 6nsneca CTAHJJAPTHBIN

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| MexBYy30BCKast SIEKTPOHHAsK OMOIHOTEKa

6.3.2.2| OnexTponHo-6ubIHOTEYHAs crcTeMa «3naTenbeTBo JlaHby

6.3.2.3| OnextponHo-oubnroreunas cucrema IPRbooks

6.3.2.4|baza naHHBIX «DneKkTpoHHas OubmmoTeka ['opHO-ANTaliCKOTO TOCYIapCTBEHHOTO YHUBEPCUTETa»

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

rpoOeMHast JTEKIHs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIVIMHBI MOAYJIST)

Homep aynuropun |(Ha3znauenue OcHOBHOe OCHallleHHe
206 b1 KaOuHer MeTOnUKY NpernoaaBaHus VYyenuueckas 10Ccka, UHTEPAKTUBHAS I0CKA, SKpaH,
MaTeMaTHKH. Y 4eOHast ayaIUTOPHS IS MPOEKTOP, KOMITBIOTEP, MIOCATI0YHBIE MECTA OO YUAIOIIMXCS

MPOBEICHU 3aHATUI JIEKIMOHHOT 0 TUNa,  |(MO0 KOJUYeCTBY o0yJarommuxcs), pabouee MeCcTo
3aHSATHH CEMHHAPCKOTO TUIA, KypCOBOTO  |IpenoaaBaTells

MPOCKTUPOBAHUA (BbIHOHHCHI/Iﬂ KYpPCOBLIX
paboT), rPYIIOBBIX U HHIUBHIYaIbHBIX
KOHCYJbTALMH, TEKYILEr0 KOHTPOJIS U
MPOMEKYTOYHON aTTECTAIlNU

207 b1 JleximoHHasi aynuropust. YueOHast YueHudeckas J10CKa, MPOSKTOP, IKPaH, CUCTEMHBIH OJIOK,
ayZUTOPHS [UIS IPOBEACHHUS 3aHATUIH HOCaO0YHbIEe MeCTa 00yJaromuXcs (110 KOJIMYECTBY
JIEKIIMOHHOT' O TUIIA, 3aHATUH CEMHUHAPCKOro |00ydaronuxcs), padboyee MecTo MpernogaBaTess

THIIA, KypCOBOTO POEKTUPOBAHUS
(BBITIOJTHEHUSI KyPCOBBIX paboT), IPYIIOBBIX
Y UHIMBUIYaJIbHBIX KOHCYJIbTalU,
TEKYILEro KOHTPOIS ¥ IPOMEXYTOUHON

aTTeCTaIUN
209 b1 KomrmbroTepHsiii kinace. YuyeOHast Pabouee mecto npenogasatens. [locagounsie mecta
ayJUTOPHS IS IPOBEACHUS 3aHATHI o0yyaromuxcs (10 KOMUYECTBY 0OYJaFOIIHXCS).
JIEKIMOHHOTO TUIIA, 3aHATUH ceMHHapcKoro |MapkepHas ydeHH4ecKas 10CKa, SKpaH,
THIIA, KypPCOBOT'O MPOEKTUPOBAHUS MYJIbTUMEIHAANPOEKTOP, KOMITBIOTEPHI C IOCTYIIOM B

(BBITIOTHEHUSI KypPCOBBIX padoT), rpynnoBbix | UTHTEpHET
Y MHAWBULYaJIbHBIX KOHCYJbTalUH,
TEKYILETro KOHTPOJIS ¥ MPOMEKYTOTHOH
arrectanu. [lomemenue nis

9. METOAUYECKHE YKA3AHUA JIVISA OBYYAIOIIUXCS IO OCBOEHUIO JUCIUIIIUHBI (MOAYJISA)

Jlekimu, ¢ OAHOM CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM yIEOHBIX 3aHITHI B BBICIINX YUCOHBIX 3aBEACHHUSIX, TIPEACTABISIONIAs
cO00# CHCTEMAaTHYECKOE, MOCIICIOBATEIBHOE YCTHOE H3JI0KEHNE IPEIIOAABATEIIEM ONPEISICHHOrO Pa3/eia KOHKPETHON HAYKH HITH
yueOHOM TUCHUIUIUHBI, C IPYTOH — 3TO 0c00ast popMa caMOCTOSTEIbHOM PaboThl ¢ y4eOHBIM MaTepuaioM. JIeKIus He 3aMeHsIeT Co00H
KHHT'Y, OHA TOJBKO IIOTAIIKUBACT K Hell, PACKPBIBAsi TeMy, IPOOJIEMY, BBIACISISL TIIABHOE, CYLIECTBEHHOE, Ha YTO CICAYET 00paTuTh
BHHMAHHE, yKa3bIBACT IIYTH, KOTOPBIM HYXKHO CJI€I0BaTh, JOOMBAsCh MIyOOKOTO MOHMMAHHS IIOCTABICHHON MPOOJIEMBI, a He 00IIei
KapTHHBI.

PaboTa Ha JEKIMH — 3TO CIIOXKHBIN MPOLIECC, KOTOPBIN BKIIOYACT B Ce0sl TAKKE AIIEMEHTHI KaK CITyIIAHUE, OCMBICICHHE U COOCTBEHHO
KOHCITCKTHPOBaHUE. J{Jist TOro, 4TOOBI JICKIHs BHIMOIHIIA CBOS HA3HAYCHHUE, BAYKHO MOATOTOBHUTHCS K HEH U e¢ 3aIHCH eUIe 10
MPUXO/a NperoAaBaTessi B ayauTopuio. be3 aToro nanpHeiiniee BOCIPHUATHE JISKIIUH CTAHOBUTCS CIIOKHBIM. JISKIMS B yHUBEPCUTETE
paccuynTaHa Ha MOATOTOBJICHHYIO ayauTopuio. [IpernoaaBarens u3naraer I000i BOIPOC, OPHEHTUPYSICh HA TE 3HAHMS, KOTOPHIC
JIOJDKHBI OBITh y CTY/ICHTOB, YCBOHMBIINX MATEpPHAIl BCEX MPEIBLAYIINX JICKIHil. Ba)XHO HAYIHUTHCS CITYIIATh IPEMOaBaTells BO BPEMs
JICKIHH, TTIOICP)KUBATH HEIPEPHIBHOC BHUMAHKE K BBICTYIIAOIEMY.

OpmHaKo, OJHOTO CITyIIaHHs HeAocTaTouHo. HeoOXommMo (PMKCHPOBATH, 3aIHCHIBATH TOT IIOTOK HH(OpMAINH, KOTOPHIH cOO0IIaeTcs
BO BpeMsI JIEKIINH — HAYYUTHCS BECTH KOHCIEKT JIEKIWH, TAe (OPMYITHPOBAIHCH OBl HanOoIee BayKHbIE MOMEHTHI, OCHOBHBIE
TIOJIO>KEHN S, U3JIaraeMble JIEKTOpoM. JIJIst BeleHHsT KOHCIIEKTa JISKIIUH CIIeyeT UCIIONIb30BaTh TeTpaab. BexeHne KOHCIeKTa Ha
JIMCTOYKAX HE PEKOMEHIYETCsl, IOCKOJIBKY OHHU HE TaK yJ0OHBI B UCIIOJIb30BAHHHU U 4acTo TepstoTcst. [Ipu oopmiteHnu KoHCIeKTa
JICKIIMH HEOOXOANMO OCTABIIATH OIS, TIC CTYACHT MOYKET 3aIliCaTh CBOU COOCTBEHHBIC MBICITH, BO3HHUKAOIIHE TAPAJLIIEIBHO C
MBICIISIMH, BBICKa3aHHBIMHE JIEKTOPOM, & TAKIKE BOIPOCHI, KOTOPBIE MOT'YT BOSHHKHYTH B IIPOLIECCE CIYIIAHKUSI, YTOOBI IIOTYIUTh HA HUX
OTBETHI [IPH CAMOCTOATENBHOM MPOPabOTKE MaTepralia JEKIUH, IIPU U3YICHUH PEKOMEHIOBAHHOM JINTEPATypPhI HITH




HETOCPEACTBEHHO Y MPEenoiaBaTeNs B KOHIE JeKiuu. COCTaBIIsIsI KOHCIIEKT JIEKIHH, CIIEAYET OCTaBIISATh 3HAUYUTEIbHBIA MHTEPBAI
MEXIy CTPOYKAMH. DTO CBSI3aHO C TEM, YTO HHOTA BO3HUKAET HEOOXOJMMOCTh BIIUCATh B IEPBOHAYAIBHBIN TEKCT JICKIIMU OJTHY HIIH
HECKOJIBKO CTPOYEK, MMEIOIINX MPUHIMIHATEHOE 3HAYCHUE U MTOYESPITHYTHIX U3 JPYTUX UCTOYHUKOB. PacCTosiHUE MEX Ty CTpOKaMU
HEOOXOIUMO TAKKe JUIS TOYEPKUBAHUS CIIOB WITH LEJBIX TPYIII CJIOB (TaKoe MOTYepPKUBAHKE BBI3BIBACTCS HEOOXOMMOCTHIO
MIPUBJICYh BHUMAHHUE K JAHHOMY MECTY B TEKCTE TIPH MOBTOPHOM uTeHHH ). OOBITHO MOUESPKUBAIOT OIPEIENICHNUS, BBIBOJIBI.

Takoke BaXKHO MOJTHOCTBIO 0€3 BCSIKHX U3MEHEHUI BHOCHTD B TETPAJIb CXEMBI, TAOIHIIBI, YEPTEKH U T.11., €CIIH OHU MPEAIIOIaraloTcs B
neknuu. Jjist Toro, 4T00BI COBMECTUTH MEXAHUUECKYIO 3aIHCh C TIOYTH JIOCTIOBHBIM (PMKCHPOBAHHEM HanOOJee BAXKHBIX TOJIOKCHH,
MOYKHO HCIIOJIb30BaTh CUCTEMBI YCJIOBHBIX COKpAIlCHUH. B mepByro ouepes COKpaIaroTCs JJHHHBIE CII0BA U T€, YTO MOBTOPSIOTCS B
pedn JIeKTopa Jarie Beero. [Ipn 3ToM caMo COKpanieHne JODKHO OBITh IO BOSMOXKHOCTH KPATKUM.

CemuHapckue (mpakTuaeckue) 3aHaTis CaMocTosTeNbHas paboTa CTYACHTOB 110 OATOTOBKE K CEMUHAPCKOMY (ITPaKTHIECKOMY)
3aHSTHIO JIOJDKHA HAYMHATHCS C O3HAKOMIICHUS C IUNIAHOM CEMHHAPCKOT0 (IPaKTHYECKOro) 3aHATHS, KOTOPHIIl BKIIIOYAET B ceOs
BOIPOCHI, BRIHOCHMBIC HAa 00CY>K/ICHHE, PEKOMEH/IAIINH 110 IIOATOTOBKE K CEMUHAPY (IPAKTHYECKOMY 3aHSTHIO ), PEKOM CHITyeMYIO
JIuTeparypy k teme. MzydeHue Matepuaia cieyeT HadaTh ¢ IPOCMOTpa KOHCIIEKTOB JIeKLUi. BoccTaHOBUB B mamsTH MaTepuall,
CTYZIEHT IPUBOJUT B CUCTEMY OCHOBHBIE IIOJIOXKEHUS TEMBI, BOIIPOCHI TEMBI, BBIIENAS B HEH TIIaBHOE U HOBOE, HA YTO 00pallaIoch
BHUMAHME B JIEKIUU. 3aTEM CJIeLyeT BHUMATEIbHO IPOUYUTATh COOTBETCTBYIOLIYIO IVIaBy Y4eOHUKA.

Jis1 6onee yriyOneHHOro U3y4eHHUs BOIIPOCOB PEKOMEHYETCsl KOHCIIEKTUPOBAaHUE OCHOBHOM U JJOIIOMHUTENBHOM TUTEpaTyphl. UnTas
PEKOMEH/I0BaHHYIO JINTEPATYPY, HE CTOMT IACCUBHO IIPUHUMATh K CBEICHUIO BCE HAIMCAHHOE, CIEAYEeT aHAIU3UPOBaTh TEKCT, AyMaThb
HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 10 XOJly UTEHHsI, KOTOPbIE IPEBPALIAIOT YTEHUE B IIPOLECC. 3aIICU MOT'YT BECTHUCh B
pa3nuuHoil hopMe: pa3BEpHYTHIX U IPOCTHIX IIAHOB, BBIIUCOK (TE3UCOB), AHHOTALUH 1 KOHCIIEKTOB.

ITonoGpaB, oTpaboTaB MaTepual U YCBOUB €0, CTYICHT JIOJKEH Ha4aTh HETIOCPEICTBEHHYIO IOATOTOBKY CBOETO BBICTYIUIEHHS Ha
CEMUHAPCKOM (IIPaKTUYECKOM) 3aHSITUM JJIs 4ETO CIEAYET IPOAYyMaTh, KaK OTBETUTH HAa KaXK/bIil BOIPOC TEMBI.

ITo xaxxaoMy BoIpoOCy IUTaHa 3aHATHH HEOOXOAUMO MOATOTOBUTHCS K YCTHOMY c000IIeHHIO (5-10 MUH.), OBITH FOTOBBIM IPUHATH
y4yacTue B 00CYX/IEHHH U JIOTIOJTHEHUH JTOKJIAI0B U COOOIICHUH (10 5 MUH.).

BeicTynienne Ha CEMUHAPCKOM (IIPAKTUYECKOM) 3aHITHH JTO/DKHO YAOBIETBOPSTE CIEAYIOIMM TPEOOBAaHUSIM: B HEM U3JIaraloTcs
TEOPEeTUYECKHUEe MOAXO0/bI K PACCMaTPUBAEMOMY BOIIPOCY, JAETCsl aHAIN3 IPUHIIUIIOB, 3aKOHOB, IIOHATHI 1 KaTerOpUil; TEOpETUYECKHE
IOJIO’KEHUS] OAKPEIUIIOTCS (hakTaMH, IPUMEPaMU, BBICTYIIJICHUE TO/DKHO OBITh apI'yMEHTUPOBAHHbIM.

CamocrosiTenbHas paboTa 00yJaroLIMXCsS— ATO IUTaHUpyeMasi yueOHasl, yueOHO-HCClIe[oBaTebCKas, HAY4HO-UCCIIeJOBATEIbCKAs
paboTa, BEIIONHsIEMAas: BO BHEAYAUTOPHOE BPeMsI 110 3a]aHHUIO U IPU METOAMYECKOM PYKOBOACTBE MperogaBates, Ho 6e3 ero
HETIOCPEACTBEHHOr0 y4acTHsI.

O0beM caMOCTOATEIBHOI paboThI onpenensercs ydeOHbIM IJIAHOM OCHOBHO# TP o(eCCHOHaIbHOM 00pa30BaTeIbHONIIPOrpaMMBbl
(OTIIOIT), paboueii mporpaMMoii JUCHUTLTUHBI (MOYJIS).

CamocrosiTenbHast paboTa OpraHu3yeTcs ¥ POBOAUTCS C 1IeTbI0 (POPMUPOBAHUS KOMITETCHIIHA, TOHUMAEMBIX KaK CIIOCOOHOCTh
[IPUMEHSTh 3HAaHWS, YMEHHS ¥ JTMYHOCTHBIE KauecTBa IJIs1 YCHEIIHOM NPaKTHIeCKOi IeITebHOCTH, B TOM YHCIIE:

- opMupoBaHus YMEHUH 110 MOUCKY U MCIIOIB30BAHUIO0 HOPMATHUBHOM, TIPABOBOM, CIIPABOYHOM U CIICIIUAILHOM JTUTEPATYPHI, a TAKKE
JPYrux UCTOYHUKOB MH(OPMALNY;

- KQUECTBEHHOI'0 OCBOCHUSI M CUCTEMATH3aLUH MOMyIEHHBIX TEOPETUIECKIX 3HAHUM, UX YIIyOJeHUs U PaclInpeHHus 110 NPUMEHEHUIO
Ha ypOBHE MEXIIPEAMETHBIX CBSI3eH;

- (hopMUPOBaHMS YMEHUS IPUMEHSITH MOMyIE€HHbIEC 3HAHUS Ha MPAKTHUKE (B MPOYECCHOHANBHON ASATEIbHOCTH) U 3aKPeIICHUS
MIPAaKTHYECKUX YMEHHUH 00yJaronmxcs;

- Pa3BUTHS MIO3HABATENbHBIX CIIOCOOHOCTEH, POPMHUPOBAHNUS CAMOCTOSTENBHOCTH MBILIICHUS 00yJaIOLIUXCS;

- COBEpILICHCTBOBAHMS PEUEBBIX CITOCOOHOCTEH 00y4aroIInXCs;

- opmMupoBaHus HEOOXOIUMOrO YPOBHS MOTUBAILIMH 00YJAIOIIUXCS K CHCTEMAaTHYECKOM paboTe Juist Oay4YeHUs 3HAaHUH, YMEHUH 1
BJIaJICHU B IEpHOJ y1eOHOr0 ceMecTpa, aKTUBHOCTH 00y4arOLIUXCsl, TBOPUECKON WHULIMATHBEI, CAMOCTOSITEIEHOCTH,
OTBETCTBEHHOCTH U OPTaHU30BaHHOCTH;

- opmupoBaHus criOCOOHOCTEN K CAMOPA3BUTHIO (CAMOTIO3HAHHIO, CAMOOIPE/IEIICHHIO, CAMOOOPA30BAHHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEATIM3ALMH 1 CAMOPETYIISILINN );

- Pa3BUTHS HAyIHO-HCCIIE0BATENIHLCKUX HABBIKOB;

- Pa3BHUTHS HABBIKOB MEKIMYHOCTHBIX OTHOLIEHHIA.

K camocrostenbHOi paboTe 1Mo JUCHUILTUHE (MOAYIII0) OTHOCSITCS: MPOPa0OTKa TEOPETUIECKOr0 MaTepralia AUCIUTUINHBI
(MOZyJ151);TOArOTOBKA K CEMUHAPCKUM M MPAKTUUECKUM 3aHATHSM, B T.4. TIOATOTOBKA K TEKYIIEMY KOHTPOIIO YCTIEBAEMOCTH
o0yuaroImuxcs(TeKyIias aTTecTalys); MOAroTOBKa K JIA00paTOPHBIM paboTaM; MOJArOTOBKA K MPOMEKYTOYHOH aTTecTaluu (3auéram,
9K3aMeHaM).

Bunpl, popMbl B 00BEMBI CAMOCTOSATEILHON pabOThI 00 yJaIOIIUXCATIPH U3YUCHHH JUCITUTUTAHBI (MOJYJIS) OTIPEIEIISIOTCS:

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

- cen(pUKOM AUCHHUILTHHBI (MOAYIIS), TPUMEHIEMBIMU 00pa30BaTEIbHBIMU TEXHOJIOTHSIMU;

- TpynoeMkocThio CP, mpemycMoTpeHHON y4eOHBIM ITaHOM;

- YPOBHEM BbICIIIEro 00pa3oBanus (OakagaBpuarT, ClCIHATUTET, MAaTUCTPATypa, aCIIUPAHTYpPa), Ha KoTopoM peanusyercs OIMOIT,

- CTENICHBIO MTOATOTOBIEHHOCTH 00YJalOIINXCSL.




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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