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[TpuknagHas MaTeMaTHKa ¥ IPOrpPaMMHUPOBaHNE

Keammouxarus O0akajaBp
®dopma 00ydeHus O4HasA
OO01mmas Tpy10eMKOCTh 23ET
YacoB o yue6HOMY IIIaHy 72 Bunbl KoHTponsa B ceMecTpax:
B TOM YHCJIE: 3aueTsl 7
ayJUTOPHBIEC 3aHATH 36
caMmocTosTenbHas padbora 26,1
4acoB Ha KOHTPOJIb 8,85

Pacnpez[ene}me YacCoB JUCHMILIMHBI 110 CeMeCTpaM

Cemectp 7 (4.1)
(<Kypc>.<Cemectp Ha Kypce>) Hroro
Henens 15 5/6
Bup 3anstuii v PII i PII

Jlexuun 18 18 18 18
IIpakrtuueckue 18 18 18 18
Koncynprammu (1n1s cTyaeHTa) 0,9 0,9 0,9 0,9
KoHTposb caMOCTOSITENBHOM PabOTHI IPH 0,15 (0,15 |0,15 [0,15
MPOBENICHUH aTTECTALIH
Hroro ayn. 36 36 36 36
KonrakTtHas pabora 37,05 | 37,05 | 37,05 | 37,05
Cawm. pabora 26,1 26,1 |26,1 |26,1
Yacel Ha KOHTPOITb 8,85 8,85 |8,85 8,85
Uroro 72 72 72 72
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YTBEP)KICHHOTO Yu€HbIM coBeToM By3a oT 01.02.2024 nporokom No 2.

Pabouas nporpamMmMa yTBepkIIeHa Ha 3aceTaHUH Kadeaphl
kadeapa MaTeMaTHKH, Gu3nKu U HHGOPMATHKH

[Iporokon ot 11.04.2024 npotokoin Ne §

3aB. kadenpoii bormanosa Paga AnekcannpoBHa



BuszupoBanue PII/] 1151 McoJIHEHHS B OYepPeTHOM Y4e€OHOM Toy

Pabouas mporpamma nepecMoTpena, 00CyKaeHa H 0j00peHa st
ucnonHeHus B 2025-2026 yueGHOM rofy Ha 3acelaHuU Kadeapbl
Kadeapa maTeMaTHKH, PU3MKU U HHPOPMaTHKH

[Iporokomn o 20251, Ne
3aB. kadenpoii bormanosa Pana AnekcannpoBHa

Buzuposanue PII/] njis1 ucnio/iHeHUsI B 0YepeIHOM Y4eOHOM oy

Pabouast nmporpaMma repecMoTpeHa, o0Cy>KIeHa U 0f00peHa IS
ucnoinaenus B 2026-2027 yueOHOM rogy Ha 3aceIaHuu Kaheapsl
kadeapa MaTeMaTHKH, Gu3nKu 1 HHPOPMATHKH

IIpotokon or 2026r. Ne
3aB. kadenpoii bormanosa Pana AnekcannpoBHa

Buzuposanue PII/] 1151 ucnio/iHeHUSI B 04epeTHOM Y4eOHOM oy

Pabouast nmporpamma nepecMoTpena, o0CyKAeHa U 000peHa st
ucnonaenus B 2027-2028 yueOHOM roay Ha 3aceIaHu Kaheapel
kadeapa MaTeMaTHKH, Gu3nKu U HHGOPMATHKH

[Ipotokon or 2027r. Ne
3aB. kadenpoit bornanosa Paga AnekcannpoBHa

BuzupoBanue PIIJ] 1151 McoJIHEHUSI B 0UePeTHOM Y4€OHOM oy

Pabouas mporpamma nepecMoTpena, 00cykaeHa u 0ao00peHa s
ucnonaenus B 2028-2029 yueOHOM roay Ha 3aceIaHuu Kaheapel
Kadeapa MaTeMaTUKHU, PU3NKU U HHPOPMATHKH

IIpotokon or 2028 r. Ne
3aB. kadenpoii bormanosa Paga AnekcannpoBHa



1. HEJIA U 3AJTAYH OCBOEHUA JUCITUITJINHbBI

1.1 l[e/m: Tlo3HakoMuUTH CTYACHTOB C OCHOBaAMU TOIIOJIOTUH U €€ NTPUTIOKCHUAMU.

1.2{3a0auu: - ceobogHOE BIaicHHEe OCHOBHBIMH Pa3/iejaMH TUCIUTUTHHBI, BKITFOYAIONTIMH: TEOPHUU KPUBBIX Ha TNIOCKOCTH U B
HpOCTpaHCTBe, HOBerHOCTI/I, TOIIOJIOTHYCCKUC U MeTpI/I‘-IeCKI/Ie HpOCTpaHCTBa, TJIAIKHUEC MHOFOO6pa31/I${, PI/IMaHOBy
METPHUKY, TCH30PHBIX aHaJIHM3, TOMOTOIHUIO, CTCIIEHb OTOOPAKCHHUS,

- passuTMe aGCTpaTKTHOFO MBIIJICHUS CTyJJ,eHTOB;

- MOBBIIICHUE OOIIEH MaTEMAaTHYECKON KYJIBTYPBI.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOIl

Hukn (paznen) OOIT:

2.1 | TpeboBaHus K MpeABAPUTEIHLHON MOJATOTOBKE 00Y4aKOIIETOCS

2.1.1 | KommaeKkcHbIlH aHaan3

2.1.2 | MaremaTHuyecKuii aHain3

2.2 | JuCUMILUIMHBI U PAKTHKH, 1JI8 KOTOPBIX OCBOEHHE JAHHOM TUCHMILUIMHBI (MOYJ/Is1) HE00OX0IMMO KaK
npeauiecTBymoLiee:

2.2.1 | BelmonHeHNE | 3aIIUTa BBITYCKHOH KBATH(HKAIIOHHOH paboThI

2.2.2 | ®paxTanbHas reOMETpUs

3. KOMIIETEHIIUU OBYYAIOLIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCUILIMHBI
(MOJYJIS)

IIK-1: Cnoco0eH opraHu30BaTh y4e0HYIO e TeJIbHOCTh B KOHKPETHOI NMpeIMeTHOI 001acTH (MaTeMaTuka, HHPOpPMATHKA)

HJI-1.1TK-1: 3naeT 0CHOBBI MAaTEeMATHYECKOIl TEOPUH, NEPCNIEKTHBHBIX HANPABJICHHI Pa3BUTHSA COBPEMEHHOI MaTeMaTHKH
U uHGOpMaTHKH

3HaeT OCHOBBI TCOPHUU U IIPAKTUKH 06H.leﬁ u MeTpH‘{CCKOﬁ TOITIOJIOTHH;

IIK-3: Cnoco6eH MaTeMaTHYECKH KOPPEKTHO CTABUTH HAYYHbIC 3a/1a1H, 3HAECT NOCTAHOBKH KIIACCUYIECKUX
HCCJIEA0BATECIbCKHUX 32/1a49 MATCMATHUKH

HN-1.ITK-3: BrageeTt cnoco0HOCTBIO K onpe/iesieHHI0 00mux ¢opM U 3aKOHOMEPHOCTeil 0T1e/bHOM NpeIMeTHO| 001acTH

- Bnageer HaBbIkaMu (hOPMYITHPOBAHUS PE3YJIBTATOB PaOOTEHI,
- BriageeT HaBBIKaMM JJOKa3aTEIHCTBA YTBEPKICHUH U TEOPEM.

HNI-2.1TIK-3: ¥MmeeT cTpOro A0Ka3aTh yTBepiKaeHue, C(pOPMYIUPOBATH Pe3yabTaT, YBUAETH CJIEACTBUSA MOJY4EHHOTO
pe3yiabTrara

- YMeeT npuMeHATh 3HaHUS U3 007acTH 00IIei 1 MeTPUIECKOH TOTIOJIOTHH Ha MIPAKTHKE;
- YMeeT npuMeHSTh 3HaHUS Kypca B IPO(eCCHOHATBHON esTeNbHOCTH;
- YMeTeT cTporo 10Ka3bIBaTh YTBEP:KACHHS U3 00nacTu oOIeil 1 MeTpHUeCcKOH TOMOIOTUH;

HA-3.11IK-3: YMeeT nyo/IM4HO NPEACTABJIATH COOCTBEHHbIE H N3BeCTHBIE HAYYHbIE Pe3Y/IbTATHI

VYmeer T'paMOTHO ITOJIb30BATLCA SA3bIKOM HpeZ[MeTHOfI O6J'IaCTI/I;

4. CTPYKTYPA U COAEP KAHUE JTUCHUIIIMHBI (MO YJISA)

Kon HaunmeHoBaHue pa3iesioB U TeM /BU]L Cemectp | YUacoB | Komneren- | Jluteparypa | Uute | Ilpumeuanue
3aHATHS 3aHATUHSA/ / Kvpe 197074 DPaKT.

Paznen 1. OTKpbIThIE MHOKECTBA;
OKPEeCTHOCTH; 3aMKHYTbIe MHOKeCTBA.

1.1 OTKpBITbIE MHOXKECTBA; OKPECTHOCTH; 7 2 NA-1.I1IK-3 JI.1J12.1 0
3aMKHYThIe MHOXecTBa. /JIek/ NI-2.11K-3
NJ-3.11K-3
WJ-1.11K-1

1.2 OTKpBITBIE MHOXKECTBA; OKPECTHOCTH; 7 2 Na-1.11K-3 JI1.1J12.1 0
3aMKHYTbIe MHOecTBa. /T1p/ NI-2.11K-3
NJ-3.11K-3

WJI-1.T1K-1




1.3 Pemenune nomamnero 3aganus. /Cp/ WJI-1.11K-3 JI1.1J12.1
na-2.11K-3
NI-3.11K-3
WJ-1.11K-1
Pazpnes 2. HenpepbIBHbIC (DYHKIUH.
2.1 HenpepeiBabie Qyakmmu. /Jlex/ NAa-1.11K-3 JI1.1J12.1
na-2.11K-3
nA-3.11K-3
NJI-1.11K-1
2.2 HenpepeiBabie Gyakmuu. /TIp/ NAa-1.11K-3 JI1.1J12.1
na-2.11K-3
na-3.11K-3
NJI-1.11K-1
2.3 Pemenune nomamuero 3aganus. /Cp/ NO-1.1TK-3 JI.1J12.1
na-2.11K-3
na-3.11K-3
NJI-1.11K-1
Pasnen 3. IlonnpocTpancTBa;
(daxropnpocTpancTBa.
3.1 IomnpocTtpaHcTBa; NA-1.11IK-3 JI1.1J12.1
¢axroprpoctpancTsa. /JIex/ na-2.11K-3
NI-3.11K-3
n-1.11K-1
32 IlopnpocrpaHcTBa; na-1.11K-3 JI.1J12.1
¢axroprpocrpanctsa. /IIp/ na-2.11K-3
NI-3.11K-3
WJ-1.11K-1
33 Pemenne nomamraero 3apanus. /Cp/ na-1.11K-3 J1.1J12.1
na-2.11K-3
NI-3.11K-3
NJI-1.11K-1
Pasnen 4. IIpoussenenue
TOMOJOTUYECKHX MPOCTPAHCTB.
4.1 IIpousBeieHrEe TOMOIOTHYECKIX Na-1.11K-3 JIL.1J12.1
pocTpancTs. /JIex/ NI-2.11K-3
NA-3.11K-3
na-1.11K-1
4.2 IIpousBeneHne TOMOIOTMYECKUX WJI-1.11K-3 JI1.1J12.1
npoctpancts. /TIp/ NI-2.11K-3
NA-3.11K-3
na-1.11K-1
4.3 Pemenue nomamnero 3aganus. /Cp/ Na-1.11K-3 JI1.1J12.1
na-2.11K-3
NO-3.11K-3
n-1.11K-1
Paznen 5. OTKpbIThIE M 3aMKHYTbIE
0TOOpaKeHUs!
5.1 OTKpBITHIE U 3aMKHYTHIE NA-1.11K-3 JIL.1J12.1
otoOpaxenus. /Jlex/ NI-2.11K-3
n-3.11K-3
NA-1.11K-1
5.2 OTKpBITHIE U 3aMKHYThIE NA-1.11K-3 JIL.1J12.1
orobpaxenus. /TIp/ NA-2.11K-3
nJ-3.11K-3
na-1.11K-1
53 Pemenune momarnero 3aganus. /Cp/ NI-1.TT1K-3 JI1.1J12.1
NI-2.11K-3
NA-3.11K-3
na-1.11K-1
Pa3nen 6. PuabTphbl.
6.1 OunbTpsl. /Jlex/ WI-1.TTIK-3 JI1.1J12.1
na-2.11K-3
NA-3.11K-3

WJI-1.TIK-1




6.2

@unstpsl. /[Tp/

TJI-1.11K-3
WJ1-2.T1K-3
WJ1-3.T1K-3
WJI-1.T1K-1

J1.1J12.1

6.3

Pemenne nomamnero 3aganus. /Cp/

TJI-1.11K-3
WJ1-2 TIK-3
WJ1-3.T1K-3
WJI-1.TIK-1

J1.1J12.1

Paspnean 7. Ilpenensl.

7.1

Ipenensrt. /Jlex/

TJ-1.11K-3
WJ1-2 TIK-3
WJ1-3.T1K-3
WJ-1.TTK-1

J1.1J12.1

7.2

Ipenensr. /TIp/

TJ-1.11K-3
WJ1-2 TIK-3
WJ1-3.T1K-3
WJ-1.TTK-1

JI1.1J12.1

73

Ipenensr. /Cp/

2.1

TJT-1.11K-3
WJ1-2 TIK-3
WJ1-3.T1K-3
WJI-1.TTK-1

JI1.1J12.1

Paznen 8. Otaenumble U peryjisipHble
NMPOCTPAHCTBA.

8.1

OtTaenuMbie U PeryisipHbIe
npoctpancTBa. /JIex/

TJ-1.11K-3
WJ1-2.T1K-3
WJ1-3.T1K-3
WJI-1.T1K-1

J1.1J12.1

8.2

OtTaenuMbie U PEryisipHbIe
npoctpancTsa. /TIp/

TJI-1.11K-3
WJ1-2 TIK-3
WJ1-3.T1K-3
WJI-1.TIK-1

J1.1J12.1

8.3

Pemenune nomamuero 3aganus. /Cp/

TJ-1.11K-3
WJ1-2.T1K-3
WJ1-3.T1K-3
WJ-1.TTK-1

J1.1J12.1

Pasznen 9. KomnakTHble ¥ JIOKAJLHO
KOMIIAKTHbIE POCTPAHCTBA.

9.1

KoMnakTHbIE U JTOKATEHO KOMIIAKTHBIE
npoctpancTsa. /JIex/

VJT-1.11K-3
WJ1-2.TTK-3
WJ1-3.T1K-3
WJI-1.TTK-1

J1.1J12.1

9.2

KoMnakTHbIE U TOKATEHO KOMIIAKTHBIE
npoctpanctsa. /IIp/

W/-1.11K-3
WJ1-2.TIK-3
WJ1-3.T1K-3
WJI-1.TIK-1

J1.1J12.1

9.3

Pemenune nomamnero 3aganus. /Cp/

TJI-1.11K-3
WJ1-2.TIK-3
WJ1-3.T1K-3
WJI-1.TIK-1

J1.1J12.1

Pazpnes 10. CoBepiieHHbIe
0TOOpaKeHUsI.

10.1

CoBepinieHHbIe 0TOOpaXeHus. /JIek/

WJI-1.11K-3
WJ1-2.T1K-3
WJ1-3 TIK-3
WJI-1.T1K-1

J1.1J12.1

10.2

CosepinieHHbIe 0TOOpaxeHus. /T1p/

V-1.1K-3
WJ1-2.1IK-3
WJ1-3.T1K-3
WJI-1.1K-1

J1.1J12.1

10.3

Pemienne qomarnero 3agaanus. /Cp/

TJI-1.11K-3
WJ1-2.TTK-3
WJ1-3.T1K-3
WJI-1.T1K-1

J1.1J12.1

Paszgen 11. CBA3HOCTD.




11.1 | Cessnocts. /Jlex/ 7 2 | WA-1IK-3 | JILUIR.1 0
WJ-2.11K-3
WJ1-3.T1K-3
WJI-1.T1K-1

112 | Ceasuocts. /Ip/ 7 2 | UA-1IK-3 | JILUIR2.1 0
WJ1-2 TIK-3
WJ1-3.T1K-3
WJI-1.TIK-1

11.3 Pemenne nomamnraero 3amanus. /Cp/ 7 4 NA-1.I1K-3 J1.1J12.1 0
WJ-2.11K-3
WJ-3.11K-3
Na-1.11K-1

Pazpnen 12. KoncyabTauuu

12.1 Koncynsranns no auctmmuinae /Konc/ 7 0,9 | UAO-1.IIK-3 0
WJ-2.I1K-3
WJ-3.11K-3
NA-1.11K-1

Paspen 13. Ilpomexyrounas
arrecraums (3a4€T)

13.1 IToaroroBka k 3auéty /3a4ét/ 7 8,85 | UO-1.IIK-3 0
NI-2.11K-3
NI-3.11K-3
Na-1.11K-1

13.2 Konraxtnas pabora /KCPATT/ 7 0,15 | UA-1.IIK-3 0
WJ-2.11K-3
na-3.11K-3
NA-1.11K-1

5. ®OHJ1 OIEHOYHBIX CPEJCTB

5.1. IlosicHUTEILHAS 3aNMCKA

1. Ha3nauenue ¢onzna oneHOUHBIX cpencTB. OLIEHOYHBIE CPEe/ICTBA IPEJHA3HAUCHBI JUIsl KOHTPOJIS U OLICHKU 00pa30BaTeIbHBIX
JOCTI)KEHHUH 00yJaroMnXCsi, OCBOMBIINX IIPOTPaMMy JUCIHIDIMHBI O0IIas 1 MeTprdecKast TOIOJIOTHsI.

2. ®oHA OIEHOYHBIX CPE/ICTB BKIIIOYACT KOHTPOJIBHBIE MaTepHAaIbI IS IPOBECHIUS TEKYIET0 KOHTPOIIS B (hOpME BOIIPOCOB K
9K3aMeHY, TeCTOB, KOJUIOKBUYMOB, HHAUBHIYAIbHbIX 3alaHUI U KOHTPOJIBHBIX PaboT.

5.2. OueHo4HbBIE CPeICTBA /IS TEKYLIEr0 KOHTPOJIS

O1neHOUHBIE CPEICTBA IS TEKYILIEro KOHTPOJIs puBeAeHs! B [Ipunoskennu Nel.

5.3. TeMbl NUCbEMEHHBIX PadoT (3cce, pedepaThl, KypcoBble padoThI U AP.)

He npenycmotpensl.

5.4. OueHoOYHbIE cpeacrsa AJist l'lpOMe)KYTO‘lHOﬁ aTreCTalmu

Bompocksl k 3auerty:

1. OtxpsIThie MHOXKECTBA. OKpecTHOCTH. PYHIaMEHTAIBHBIE CHCTEMBI OKPECTHOCTEW; Oa3KChI TOMOMOTHH. 3aMKHYThIE
MHOXKecTBa. JIOKanbHO-KOHEUHbIE ceMeiicTBa. BHYTpEeHHOCTD, 3aMbIKaHIE, TPAaHHUIA MHOKECTBA; BCIO/Y TUIOTHBIC MHOXKECTBA.
2. Henpepsisable ¢pynkiun. CpaBHenue Tononoruid. ManimansHsie Tononoruu. ®unHanpHble Tonoxoru. CKienBaHne
TOIMOJIOTHYCCKUX IPOCTPAHCTB.

3. [MoamnpocTpaHcTBa TOMOJIOIMYECKOIO MTPOCcTpaHcTBa. HenpepbIBHOCTE OTHOCHUTENBHO ITOIPOCTPaHCTBA. JIoKanbHO
3aMKHYTbIEe oAnpocTpancTBa. dakropnpocTpancTBa. KaHOHHYECKOE pa3ioKeHNE HEPEPHIBHOTO OTOOPaKEHUSL.
dakropnpoctpancTsa. [TonnpocTpancTsa.

4. [IpousBenenue npoctpancTB. Cpe3 OTKPHITOr0 MHOXECTBA; CPE3 3aMKHYTOI'0 MHOXKECTBa4 MPOEKIHS OTKPHITOTO
MHOXKeCTBa. YacTHUHasK HEMIPEPbIBHOCTD. 3aMbIKaHUE B IIPOM3BEACHNH. [ IpOCKTHBHBIE ITPEAEIbI TOMOIOTHYECKUAX IIPOCTPAHCTB.
5. OTKpBITHIE U 3aMKHYTBIE 0TOOpakeH!st. OTKPBITBIE M 3aMKHYThIE OTHOIICHHUS SKBHBaJIeHTHOCTH. CrienuaibHbIe
CBOMCTBA OTKPBITHIX 0TOOpaXkeHU. CriennaabHbIe CBOMCTBA 3aMKHYTBIX OTOOPaKEHHH.

6. Omnpenenenne ¢punpTpa. CpaBHeHHE HUIBETPOB. basucel puneTpa. Yiasrpapunstpsl. MaIynMpoBaHHEINA QUIBTP.
O6pa3 u mpoobpa3 6azuca punstpa. [Iponssenenne GpuUIbTPOB. DIeMeHTapHBIE GIIBTPEL. PocTkH OTHOCHTENEHO (DUITBTPA.
Poctku B TOUKE.

7. [penen dunbrpa. Touku nprkocHoBeHus Oasuca Guibrpa. [Ipenen u npenensHas Touka GpyHkimu. [Ipenesns: B
MIPOU3BEACHHSIX IPOCTPAHCTB U (PAKTOPIPOCTPAHCTBAX.
8. OtnenuMele mpocTpaHcTBa. [IpocTpaHcTBa U MPOU3BEACHUS OTASIUMBIX POCTPAaHCTB. OTAETUMOCTh

¢axroprpoctpancTsa. PeryinspHele npoctpancTsa. [Iponomkenne o HerpepbIBHOCTH. J{BoHHO# npeaen. OTHOIEHHs
SKBUBAICHTHOCTH B PETYJISIPHOM HPOCTPAHCTBE.

9. KBa3ukOMIakTHBIE ¥ KOMITAKTHBIC MMPOCTPAHCTBA. PerynsipHOCTh KOMIIAKTHOTO MPOCTPaHCTBA. KBa3MKOMITaKTHEIE,
KOMITaKTHBIC I OTHOCHUTEIFHO KOMIIAKTHEIE MHOKecTBa. O0pa3 KOMIAKTHOTO IPOCTPAHCTBA MIPH HETIPEPBIBHOM OTOOPaKCHUH.
[Ipomn3BeneHNEe KOMITAKTHBIX IPOCTPAHCTB. JIOKATFHO KOMITAKTHEIE TPOCTPAHCTBA. TIOTPYKEHHE JIOKATFHO KOMITAKTHOTO
MIPOCTPAHCTBA B KOMITAKTHOE TPOCTPAHCTBO. [lapakoMIaKTHBIE IPOCTPAHCTBA.




10. CoBepuieHHbIE 0TOOpaKEHHs. XapaKTepH3alisl COBEPIICHHBIX OTOOPaKEHUH CBOHCTBaMH KOMIATHOCTH.
COBEPIICHHbBIE OTOOPaXXECHUS B JIOKATBHO KOMITAKTHBIE IPOCTPaHCTBA. PaKkTOPIpOCTpaHCTBA JOKAIHHO KOMIAKTHBIX U
KOMITAaKTHBIX IIPOCTPAHCTB.

11. CBsi3HBIC IPOCTpPAaHCTBA M MHOXKeCTBA. OOpa3 CBA3HOIO MHOKECTBA MPH HETIPEPhIBHOM oToOpakeHuil. [Iponssenenue
CBS3HBIX ITpocTpaHcTB. Teopema Ilyankape-Bonbrepa.

Kpurepun onenku:

"3auTeHo": CTYJICHT 3HaeT OCHOBHBIC ONpeaenecHus, POPMYITHUPOBKH TEOPEM, MOXKET IPUBOJIUTH TPUMEPHI.

"He 3auTeHO0": CTYACHT HE 3HACT OCHOBHBIE OIPEeICHHS WX (OPMYIHPOBKU TEOPEM UM HE MOXKET IIPUBECTH PUMEPHI K
OCHOBHBIM OIIPE/ICTICHUSM.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJIMHBI (MO YJIA)

6.1. Pexomenayemasi ureparypa

6.1.1. OcHoBHas JauTEpaTypa

ABTOPBI, COCTaBUTEIH 3arnaBue W3natenscTBo, rog On. agpec
JI1.1 |TerenoB A.B., Baynun |HavanbHble cBeieH s 110 OOILEH TOMOIOTUH: T'opHO-AnTaiick: http://elib.gasu.ru/index.p
JLA. y4ebHoe mocobue PUOTATY, 2014 hp?

option=com_abook&view
=book&id=293:nachalnye
-svedeniya-po-obshchej-
topologii&catid=5:mathe
matics&Itemid=163

6.1.2. lonoIHUTe/ILHAS TUTEPATYpa

ABTOpBI, COCTaBUTEIN 3armaBue W3znmarenscTBO, TON Dn. aapec

JI2.1 [Acees B.B. TpancuHUTHEI AHamMeTp: yaeOHOe mocodue T'opHO-AnTaiick: http://elib.gasu.ru/index.p
PUOTATY, 2013 hp?
option=com_abook&view
=book&id=718:transfinitn
yi-
diametr&catid=5:mathem
atics&Itemid=163

6.3.1 Ilepeyens nporpaMMHOro odecrne4eHus

6.3.1.1[7-Zip

6.3.1.2

6.3.1.3| Google Chrome

6.3.1.4| MS Office

6.3.1.5| MikTex

6.3.1.6 | Kaspersky Endpoint Security ams 6usneca CTAHJAPTHBIM

6.3.1.7| MS WINDOWS

6.3.1.8| Moodle

6.3.1.9|NVDA

6.3.1.1|PEJ1 OC

6.3.2 TIlepeyeHb MHGOPMAINOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | baza maHHbIX «DneKkTpoHHas OubIHoTeKa I'opHO-ANTaHCKOTO rOCy TApCTBEHHOTO YHUBEPCUTETA

6.3.2.2 | OnexrpoHHo-0nbaHoTeuHast cucrema IPRbooks

6.3.2.3 | MexBy30BCKas 3JIEKTpOHHAs OMOIHOTEKa

7. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

HpO6J’IeMHaﬂ JICKIUA

KoH(DepeHIus

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

Homep aynutopuu | Ha3znauenue OcHOBHOe OCHaILleHUe



http://elib.gasu.ru/index.php?option=com_abook&view=book&id=293:nachalnye-svedeniya-po-obshchej-topologii&catid=5:mathematics&Itemid=163
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=718:transfinitnyj-diametr&catid=5:mathematics&Itemid=163
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Jlexnmonnas ayauropus. YdeOHas
ayIUTOPHS IS IPOBEICHUS 3aHATHI
JIEKITHOHHOTO THUIIA, 3aHSITHH CEMUHAPCKOTO
THTIA, KyPCOBOTO MPOEKTHPOBAHUS
(BBIIOJTHEHUS KYPCOBBIX pabOT), TPYIIIOBBIX
1 MTHAWBUIYaJIbHBIX KOHCyJ’[BTaHHﬁ,
TEKYLIETr0 KOHTPOJI U IPOMEKYTOYHOM
aTrTecTaluu

YueHudeckas JO0CKa, IPOEKTOp, SKpaH, CUCTEMHBIN OJIOK,
MOCaJ0YHBIE MecTa 00yJaromuXcs (110 KOJNYECTBY
oOyuJaronuxcs), pabodee MEeCTO IIPENoaaBaTeNs

211 b1

KoMmmeroTepHslii ki1ace. YaeOHas ay AUTOPUS
JJI1 IPOBEACHUA 3aHATHN JICKITUOHHOT'O
THIIA, 3aHATHN CECMHHApPCKOI'o TUIIa,
KypCOBOT'O IIPOEKTUPOBAHUS (BBITOIHEHUS
KYpPCOBBIX pa0oT), FPYIIOBBIX U
WHINBUIYTEHBIX KOHCYJIBTAH, TEKYIIETO
KOHTPOJISL U TIPOMEKYTOYHOM aTTECTALIUH.
[MomereHue 711 CAMOCTOSTENILHOM pabOThI

Pabouee mecto npenonasatens. [locagodnbie MmecTa
oOyyaronuxcs (10 KOJIMYECTBY 00y4Jaromuxcs),
KOMIIBIOTEPEHI C JOCTyNOM K HTepHET

209 b1

KommsrotepHsiii kitace. YueOHas ay iuTopus
JUIsl IPOBEICHUS 3aHATUH JEKIIMOHHOTO
THIIA, 3aHATHH CEMHHApPCKOTO THIIA,
KypCOBOT'O IPOEKTHPOBaHUS (BBIIOIHEHUS
KYpPCOBBIX paboT), TPYTIIIOBBIX H
WHIBHUIYAIbHBIX KOHCYIbTalN, TEKYIIETO
KOHTPOJISI ¥ TPOMEXKYTOUHOH aTTeCTaluu.
[Tomemenue aist CaMOCTOATEIHHON pabOTHI

Pabouee mecto npernogasarens. [Tocagounsie Mmecta
o0yyatomuxcs (110 Konn4ecTBy oOydaromuxcst). MapkepHas
yUCHHYECKast JOCKa, 9KpaH, MyJIbTHMEANAIIPOEKTOP,
KOMITBIOTEPEI € IOCTYIOM B MIHTEpHET

9. METOJUYECKUE YKA3AHMS 1151 OBYUAIOIIMXCSI IO OCBOEHUIO M CIIUTIIMHBI (MO YJIST)

Metoanveckre ykazaHus IO OCBOSHHUIO JUCLHUIUINH (MOIyJIei)

Jlexun, ¢ OZHON CTOPOHBI — ATO OIHA U3 OCHOBHBIX ()OPM YUEOHBIX 3aHATHI B BBICIINX yUeOHBIX 3aBEICHUSAX, IPEACTABIIAIONAs
co0oii cucTeMaTH4ecKoe, IOCIeJ0BaTeIFHOE YCTHOE M3JI0KEHHUE IPerofaBaTeIeM ONpeelIeHHOTO pas/iena KOHKPETHOH HayKy WIn
y4eOHOM JUCHUIUIMHBL, ¢ APYTOl — 3T0 0cobast hopMa caMOCTOSITEIbHOM PaboOThI ¢ yueOHBIM MaTepuanoMm. JIeKus He 3aMeHsIeT
€000 KHUTY, OHA TOJIBKO MOATAJIKUBACT K HEH, PaCKpbIBasi TeMy, IpoOJIEMY, BBIIEISS [NIaBHOE, CYIIECTBEHHOE, Ha YTO CIIElyeT
00paTHTh BHUMaHNE, YKA3BIBACT ITyTH, KOTOPBIM HY>KHO CI€JI0BATh, JOOMBASCH INTyOOKOT0 MOHMMAHMS ITOCTABICHHOW IPOOJIEMEL, a

He 00IIel KapTHHBI.

Pabota Ha JIeKIIUH — 3TO CIIOKHBIH MPOIeCcC, KOTOPbIH BKIIOYACT B ce0s1 TaKHE SJIEMEHTHI Kak CIyIIaHHe, OCMBICIICHHE U
COOCTBEHHO KOHCTIEKTHpOBaHHUE. J1J1s1 TOT0, 4TOOBI JISKITUS BBITIOJIHAIA CBOE HA3HAYCHHE, BAXKHO IMOTOTOBUTHCS K HEH M ¢ 3aIicu
ellIe /10 MPHUXO0/1a MPEToIaBaTeNs B ayAUTOPHIO. be3 3Toro AanpHeiIee BOCIPUATHE JIEKITUH CTAHOBHUTCS CIIOKHBIM. JIeKIus B
YHHUBEPCHTETE pacCUMTaHa Ha MOATOTOBICHHYIO ayauTopuio. [IperonaBarens n3naraet Jit000i BOIPOC, OPHEHTUPYSICh HA T
3HAHUS, KOTOPBIC JOJKHBI OBITh Y CTYICHTOB, YCBOMBIIUX MaTepHall BCeX MPEABLTYIIUX JSKIMA. BaXkHO HAyYUThCS CIyIIaTh
MIPETIOIABATEIIST BO BPEMs JIEKITUH, TIOAJIEPKUBATH HEMTPEPHIBHOE BHUMAHHE K BHICTYIAIONIEMY .

OpHako, OAHOTO CIIyIIaHus HexpocTarouHo. HeoOxoaumo pukcupoBats, 3anMchBaTh TOT MOTOK HH(GOPMALIMH, KOTOPBIH COO0IIaeTCs
BO BpPEeMs JICKIIUU — HAYYUTHCS BECTH KOHCIIEKT JICKIIUH, T1ie POPMYTUPOBATHCH ObI HanOOJIee BXKHBIE MOMEHTBI, OCHOBHBIC
TIOJIOKEHU S, M3JIaraeMbIe JISKTOpoM. JIJ1sl BeleH!s KOHCIIEKTa JISKIIUY CIIeTyeT HCITOIbh30BaTh TeTpaib. BeneHre KOHCIIeKTa Ha
JMCTOYKAX HE PEKOMEHIYETCsl, IIOCKOJIbKY OHH He TaK YAOOHBI B ICTIONB30BaHUH U 4acTo Tepstorcs. [Ipu ohopmiteHnn KOHCTIEKTa
JICKIUH HEOOXOAMMO OCTABIIATH OIS, TIE CTYACHT MOXKET 3alllCaTh CBOM COOCTBEHHBIC MBICIIH, BO3HHUKAOIIE TAPaIIICIBHO C
MBICJISIMU, BHICKA3aHHBIMH JIEKTOPOM, @ TAKKe BOITPOCHI, KOTOPbIE MOT'YT BO3HUKHYTH B TIPOLIECCE CIYINAHMS, YTOOBI MOJyYUTh Ha
HUX OTBETHI IPU CAMOCTOATENLHON MPOPAOOTKE MaTepHraa JEKINH, TPH U3yUYeHUH PEKOMEHIOBAHHOW JINTEPATYPhI WITH
HETIOCPEACTBEHHO Y MpeTnoaBareis B KoHIe JeKuu. COCTaBIss KOHCTIEKT JIEKIHH, CIIEAYeT OCTABISATh 3HAUUTEIbHBIA HHTEPBA
MEXIY CTPOUKaMHU. DTO CBS3aHO C TEM, YTO MHOI/Ia BOSHUKAET HEOOXOIUMOCTh BITUCATh B MIEPBOHAYATBHBIN TEKCT JEKIIUU OHY
WJIA HECKOJTBKO CTPOYCK, UMEIOIIUX MPHHITUITHATBHOE 3HAYECHHE U MIOYEPITHYTHIX U3 JIPYTHX HCTOYHUKOB. PaccTosHIe MEXTY
CTPOKaMHU HEOOXOMMO TAKKe JJIS TOTISPKUBAHUS CIIOB WIIK IEJIBIX TPYIIIT CIIOB (TaKOe MMOTICPKUBAHUE BBI3BIBACTCS
HEOOXOIMMOCTBIO MPHUBJICYh BHUMAHUE K JAHHOMY MECTY B TEKCTE IPH IIOBTOPHOM 4TeHUH). OOBIYHO MOIYCPKUBAIOT

OIIpCACIICHN A, BBIBOABI.

Taroke Ba)KHO ITOTHOCTBIO Oe3 BCAKMX N3MEHEHMI BHOCHTD B TETPAIb CXEMBI, TAONHUIIBI, YEPTEKH U T.I1., €CIIH OHH IIPE/IIOIarafoTCs
B JIeKIMHU. J{71s1 TOr0, 4TOOBI COBMECTUTH MEXaHHUYECKYIO 3alIUCh C IIOYTH JOCIOBHBIM (PUKCHPOBaHUEM HanOOJIee BaXHBIX
HOJIOXKEHUH, MOXKHO HCIIOIb30BaTh CUCTEMBI YCIOBHBIX COKpallleHHH. B nepByto ouepeib COKpaIatoTcst AIMHHBIC CJIOBA U TE, YTO
MIOBTOPSIIOTCS B PEUH JISKTOpa YaIe Bcero. [Ipu 3ToM camMo cokpalieHHe TOKHO OBITh IO BO3MOYKHOCTH KPATKHM.

Cemunapckue (mpakTrdeckue) 3aHsaTust CaMocToaTeNbHas padoTa CTyJCHTOB 110 HOATOTOBKE K CEMHHAPCKOMY (IIPaKTHYECKOMY )
3aHATHIO JJOJDKHA HAUMHATBCS C O3HAKOMJICHHS C INIAHOM CEMHHAPCKOTo (IIPaKTHYECKOr0) 3aHATHSI, KOTOPBII BKIIIOYaeT B ce0s
BOIPOCHI, BEIHOCHMBIE Ha 00CY>K/ICHUE, PEKOMEHAAINH T10 HOrOTOBKE K CEMUHAPY (IPaKTHIECKOMY 3aHATHIO), PEKOMEHLyEeMYIO
JUTEepaTypy K Teme. M3ydeHne MaTtepraia ciieryeT HadyaTh ¢ IPOCMOTPa KOHCIICKTOB JISKIIHA. BoccTaHOBUB B MaMsTH MaTepHal,
CTYZEHT IPUBOIUT B CUCTEMY OCHOBHBIE ITOJIOXKCHHUS TEMBI, BOIPOCH! TEMBI, BBIIETSIA B Hell ITaBHOE M HOBOE, Ha YTO 00paInanoch
BHMMAaHHE B JICKIUH. 3aTEM ClIe/lyeT BHUMATEIbHO IPOYUTATh COOTBETCTBYIOLIYIO IJIaBy yueOHUKa.

st Gonee yriry0IeHHOTO H3yYeHHST BOIIPOCOB PEKOMEH Ty eTCs KOHCIIEKTHPOBAHIE OCHOBHOW W JIOTIOJHUTEIHHON JINTEPATyPHI.
YuTas peKOMEHIOBAHHYIO JIUTEPATyPy, HE CTOUT IMACCHBHO IIPUHUMATH K CBEICHUIO BCE HAIIMCAHHOE, CIIEyeT aHAIN3UPOBaTh
TEKCT, JlyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aIIMCH 10 XO/ly YTEHHsI, KOTOPBIE MPEBPAILAIOT YTEHUE B MPOLECC. 3alliCH MOTYT




BECTHUChH B Pa3INYHOM (hopMe: pa3BepPHYTHIX U MPOCTHIX IIAHOB, BBIMUCOK (TE3UCOB), aHHOTAIMH M KOHCIIEKTOB.

[Tono6pas, oTpaboTaB MaTepuai U yCBOMB €T0, CTYJCHT J0DKEH HayaTh HEMOCPEACTBEHHYIO TOATOTOBKY CBOETO BBICTYILICHHS HA
CEeMHUHAPCKOM (IIPAKTHIECKOM) 3aHATHH JUIL YETo CIIAYeT MPOIyMaTh, Kak OTBETHTh HA KaKIBIH BOIIPOC TEMBI.

Mo xaxkmoMy BOIPOCY IIaHA 3aHATUI HEOOXOIMMO TIOATOTOBUTECS K YCTHOMY cOOOIIeHHMIO (5-10 MHH.), OBITH TOTOBBIM HPUHATH
ydacTue B 00CYKICHUH U AOMOJIHEHUH AOKIAJ0B U COOOIIEHHH (10 5 MUH.).

BricTyuieHne Ha ceMUHApCKOM (IIPaKTHYECKOM) 3aHATHH JIOJDKHO YJIOBJICTBOPSTE CIECAYIOIINM TPEOOBaHNSAM: B HEM H3JIaraloTcs
TEOpeTHYECKHE MOAXOBI K PACCMaTPHBAEMOMY BOIIPOCY, TAETCS aHAIN3 IIPHHIIUIIOB, 3aKOHOB, ITOHATHH 1 KaTeTOpHH;
TEOpeTHYECKUE MOJIIOKEHUS MOAKPEIUIAIOTCA (haKTaMu, IPUMEPaMH, BBICTYIIIEHHE HOKHO OBITh apIyMEHTHPOBAHHBIM.
JlabopaTopHble padoTHI SABIISIOTCS OCHOBHBIMU BU/IaMH y4EOHBIX 3aHATHH, HalIPaBI€HHBIMH Ha SKCIICPUMEHTAIBHOE
(mpakTHYecKoe) MOATBEPKICHNE TEOPETHICCKHIX TOJIOKEHHUH 1 (hopMupoBaHHe 00ImenpohecCHOHATEHBIX H PO ECCHOHATBHBIX
koMneTeHIUH. OHU COCTABIIAIOT BKHYIO YaCTh TEOPETUIECKOH U MPO(ECCHOHATBFHON MPAaKTHUECKOH MOATOTOBKH.

B nporecce nabopatopHoii paboTHI Kak BHJa y4eOHOT0 3aHATHS CTYICHTHI BBITOIHSIIOT OJHO MM HECKONBKO 3alaHUi MO
PYKOBOJICTBOM HPETIOAABATENS B COOTBETCTBUY C N3y4aEMBIM COZICP)KaHUEM y4eOHOr0 MaTepraa.

[Ipu BEIMOMTHEHNH 00YYArONTUMHCS JJAOOPATOPHBIX pabOT 3HAYNMBIM KOMIIOHEHTOM CTAHOBSITCS IIPAKTHIECKHE 3aIaHMUS C
UCTIONB30BAaHUEM KOMITBIOTEPHON TEXHHUKHU, 1a00paTOpPHO - MPUOOPHOro 000pyAOBaHHS U 1p. BelnonHeHne cTyJeHTaMu
71a00PaTOPHBIX pabOT MPOBOUTCS C 1EIbI0: (POPMHUPOBAHUS YMEHUH, TPAKTUUECKOTO ONbITA (B COOTBETCTBUH C TPEOOBAHUAMHU K
pe3yibTaTaM OCBOCHUS JUCIUIUIMHEI, M HA OCHOBAaHWH NepedHs (POPMUPYEMBIX KOMITCTEHIINH, yCTaHOBICHHBIMA pabodeit
HpOrpaMMO TUCIUIUIMHBI), 0000IICHNS, CHCTeMaTH3aIUH, yTITyOJICHHS, 3aKPEIUICHHS ITOJyIeHHbBIX TEOPETUIECKUX 3HAHUH,
COBEPILECHCTBOBAHUS yMEHHUI IPUMEHATH MOTy4CHHbIE 3HAHUS Ha IPAKTHKE.

Cocras 3a1aHuii u1s1 1a00paTOPHON pabOThI IOIKEH OBITH CIUIAHMPOBAH C PACYETOM, YTOObI 32 OTBEJCHHOE BPEMsI OHH MOTJIH OBITH
BBITIOJTHEHBI KAYECTBEHHO OOJIBITHCTBOM CTYICHTOB.

[Ipu nnanupoBaHUY Ta0OPATOPHBIX PAbOT CIEAyeT yUUTHIBATh, YTO B XO/I€ BHINOIHEHHS 3aIaHUH y CTYAECHTOB (DOPMUPYIOTCS
YMEHUS U IPAaKTUYECKUH OIBIT pabOoThI C Pa3In4HBIMU IPUOOPaMH, YCTaHOBKaMH, JIaOOpaTOPHBIM 000PY10BaHHEM, alllapaTypou,
IporpaMMaMH | JIp., KOTOPBIE MOTYT COCTABIISATh 9acTh MPOPECCHOHATFHON MPAaKTHIECKOH MOATOTOBKH, a TakXkKe
HCCIIE0BAaTeNIbCKHUE YMEHHS (HaOIr0qaTh, CPaBHUBATH, aHAIM3UPOBATh, YCTAaHABINBATH 3aBUCHMOCTH, JIETIATh BEIBOJBI H
0000111eHHsI, CAMOCTOATENBHO BECTH UCCIIeI0BaHUE, OQOPMIIATE PE3yIbTAThI).

BrInonHennto 1a00paTopHbIX paboT NMPEALIECTBYET IIPOBEPKa 3HAHUHN CTY/ICHTOB - X TEOPETHIECKOH TOTOBHOCTH K BBIIIOJTHEHHUIO
3a7aHus.

DopMBI OpraHU3aIUy CTYJCHTOB IIPU IIPOBEICHUH Ta00PaTOPHBIX paboT: GppoHTaNBHAS, TPYIIIOBas M UHAUBHAyanbHas. [1pu
(poHTaNBHOM (hOpME OpraHU3aLMK 3aHATUI BCE CTYACHTHI BHIIOIHSIIOT OJHOBPEMEHHO OJIHY U Ty ke padorty. [Ipu rpynmnosoii
(hopme opraHmM3aIMy 3aHATHI OHA U Ta ’Ke paboTa BEIMONHACTCS IPYIIIaMu 1o 2 - 5 gesoBek. [Ipn nHANBHIyaIsHOH hopme
OpraHM3aNH 3aHATUI KKIBIA CTYICHT BHIIOIHACT HHINBHIYAIbHOE 3a/[aHNUE.

Texymuit KOHTPOIb y4eOHBIX JOCTHXKEHUH 110 Pe3yIbTaTaM BBITOTHEHHs JJA0OPAaTOPHBIX pabOT MPOBOJUTCS B COOTBETCTBUH C
CHCTEMOM OlleHHBaHUs (PEHTHHIOBOH, HAKOIUTEIBHOH U Ap.), a Takke GopMaMu U MeToiaMH (KaK TPpaJUIHOHHBIMU, TaK U
MHHOBAIIMOHHBIMH, BKIIFOYas KOMITBIOTEPHbIE TEXHOJIOIHH), YKa3aHHBIMH B pabodeii mporpaMMe TUCIUITIHHEL (Moxyiis). Texymuii
KOHTPOJIb IIPOBOAUTCS B MpeJenax y4eOHOro BpeMeHH, OTBEACHHOr0 paboIuM y4eOHBIM IIaHOM Ha OCBOCHUE JHUCIHUILINHBI,
pe3ybTaThl 3aHOCSATCS B )KyPHaJ yYEOHBIX 3aHITHH.

O0BeM BpeMeHH, OTBOIUMEIH Ha BBITIOTHEHHUE JTa00PaTOPHBIX paboT, INITAHUPYETCSI B COOTBETCTBUH ¢ yueOHbIM turanoM OITOII.
ITepeuens mabopaTopHbIX paboT B PITJI, a Tarke KOTMYECTBO YaCOB Ha WX MPOBEJCHUE TOJDKHBI 00ECTIEYHBATh PEATH3AINI0
TpeOOBaHMIi K 3HAHUSAM, YMEHHUSM H MIPAKTHUYECKOMY OTBITY CTYJEHTa 110 JUCUUIUIMHE (MOAYI0) cooTBeTcTBYomei OITOIL.
CamocTosTenbHast paboTa 00yUaloIMXCsi— 9TO INIaHUpyeMas yueOHasi, yueOHO-Hcce1oBaTeNbeKast, HayYHO-HCCIIEJ0BATEIbCKAs
paboTa, BEIOTHAEMAs BO BHEAYIUTOPHOE BpeMs TI0 3aJaHHIO U TP METOANIECKOM PYKOBOACTBE IPETIoaBaTelst, HO Oe3 ero
HETIOCPEICTBEHHOTO yYacTHS.

O0beM caMOCTOSTEIILHON PaboThI ONpEAEIIsieTCs yHeOHBIM IIIAHOM OCHOBHOM NpodeccHoHabHOM 00pa30BaTeIbHONIIPOrpaMMbl
(OIIOII), paboueii mporpaMMOi TUCIUIUTHHEI (MOJTYJIS).

CamocrosTeIpHAs paboTa OPraHU3yeTCs U IPOBOAUTCS C IeTIbI0 (POPMHUPOBAHUS KOMITCTEHIINH, TOHUMAaEMBIX KaK CIIOCOOHOCTh
HNPUMEHSTh 3HaHUsI, YMEHUS U IMYHOCTHBIE KauecTBa JUISl YCIIEIIHOM MPaKTUIeCKOH JeITeIbHOCTH, B TOM UHUCIIE:

- (hopMHPOBaHUS YMEHUH 110 IOMCKY M MCIIOJIb30BaHUIO HOPMAaTHBHON, IPaBOBOM, CIIPaBOYHON M CIICLUAIBHON JINTEPaTypHl, a
TaroKe JPYTUX NCTOYHUKOB HH(OPMAINH;

- Ka4eCTBEHHOTO OCBOCHUSI M CHCTEMATH3AIIH TOMyYeHHBIX TCOPETUIECKUX 3HAHUH, X YIITyOIeHUS U pacIIUPEHHs 0
MPUMEHEHUIO Ha YPOBHE MEXIPEIMETHBIX CBS3CH;

- (hopMHpOBaHUS YMEHHUS IPUMEHATH MOTyYCHHBIC 3HAHUS Ha TIPAKTHKE (B MPO(ECCHOHATBHOMN IS TENFHOCTH) M 3aKPEIUICHUS
MPaKTUYECKHX YMEHHH 00yJaromuXcs;

- pa3BUTHA MO3HABATENBHBIX CIOCOOHOCTEH, (POPMUPOBAHUS CAMOCTOATEILHOCTH MBIIILIEHHS 00yYarOLIUXCS;

- COBEPIICHCTBOBAHMS PEUEBBIX CIIOCOOHOCTEH 00yUaIOINXCsl;

- (hopMupoBaHUS HEOOXOANMOTO YPOBHS MOTHBAIINH 00YJAIOIINXCS K CHCTEMAaTHYECKOH paboTe AT MOTydeHHS 3HAHUH, YMEHUH
BIIaICHUH B MIEPHOA YIeOHOrO ceMecTpa, aKTUBHOCTH 00YJAIOIIUXCs, TROPUECKON HHUIIMATUBBI, CAMOCTOSTENBHOCTH,
OTBETCTBEHHOCTH U OPraHH30BaHHOCTH;

- (hopMHPOBaHUS CIIOCOOHOCTEH K CAMOPA3BHUTHIO (CaMOIIO3HAHHIO, CAMOOIIPEICIICHHIO, CAMOOOPa30BaHHIO,
CaMOCOBEPIIICHCTBOBAHUIO, CAMOPEATH3AIUY U CAMOPETYIIALINHN);

- Pa3BUTHA HAYyYHO-UCCIIEI0BATEILCKUX HABBIKOB;

- Pa3BUTHS HaBBIKOB MEXKIMYHOCTHBIX OTHOIIEHHH.

K camocTosTensHO# paboTe 1Mo AUCIHUIUINHE (MOIYITI0) OTHOCSTCS: MPOPa0d0TKa TEOPETHIECKOT0 MaTepralIa JUCITHILUTHHEL

(MO IsT);IOATOTOBKA K CEMUHAPCKUM U NMPAKTHYECKUM 3aHITUSAM, B T.4. OATOTOBKA K TEKYIIeMy KOHTPOJIIO YCIIeBAeéMOCTH
oby4aronuxcs(TeKyas aTTecTalys); HoAroToBKa K JabopaTopHBIM paboTaM; HOArOTOBKA K TPOMEXKYTOUHON aTTecTaluu (3a4éTam,
9K3aMEHaM).

Bumsl, hopMBI 1 00bEMBI CAMOCTOSTEIBHOM PadOThl 00YJIAIOIIUXCATIPH H3yUCHUH JUCIUIUINHEI (MOYJIIS) OIPENSIIAIOTCS:

- collepyKaHueM KOMITeTeHIIMH, (POpMUPYEMBIX TUCUUIUINHON (MOIYJIEM);




- crieq(UKON TUCIUTUTMHBI (MOIYJIs), IPUMEHSIEMBIMU 00pa30BaTeIbHBIMU TEXHOIOTHSIMU;

- Tpynoemkoctsio CP, mpeaycMOTpeHHOH ydeOHbIM MIIaHOM;

- YPOBHEM BBICIIIETO 00pa3oBaHMs (OaKalaBpHaT, CICIHATNTET, MaruCcTpaTypa, acIiupanTypa), Ha KoTopoM peanusyercs OI1OI];

- CTETICHBIO ITOJITOTOBIEHHOCTH 00YJAIOIIIXCS.

KypcoBast pabota sBIsIeTCSl CAMOCTOSITEIbHBIM TBOPYECKUM MUChbMEHHBIM HayYHBIM BUJIOM JESTENBHOCTU CTYJIEHTA 0 pa3paboTke
KOHKpeTHOH TeMbl. OHa OTpa)kaeT NPHOOPETEHHBIE CTYJCHTOM TEOPETUUECKIE 3HAHUS U MIPaKTHUECKHE HaBbIKK. KypcoBast paboTa
BBITIOJTHACTCS CTYAEHTOM CaAMOCTOSTEIIFHO IT0]] PYKOBOJICTBOM ITPEIIOAaBaTEIs.

KypcoBast pabota, HapsiTy ¢ 9K3aMEHAMH U 3a4eTaMu, IBIAeTCS OXHON U3 (hOpM KOHTPOIS (aTTECTalliH), TO3BOJISIONIEH ONpeaeTHTh
CTEMEHb MOJr0TOBIEHHOCTH OyayIero crnenuanucta. KypcoBble paboThl 3alllUIAIOTCA CTyIEHTAMU 110 OKOHYaHUU H3y4eHHUs
YKa3aHHBIX AUCIHUIUINH, OIPEISIICHHBIX YIeOHBIM ITIAHOM.

Odopmirerne paboTHI JOIKHO COOTBETCTBOBATh TpeboBaHusM. O0beM KypcoBoil paboTsr: 25-30 cTparun. CIHCOK TUTEPaTypHI U
[Ipunoxenus B 06beM paboTsl He BXoAAT. KypcoBas paboTa g0o/KHA COAEpKaTh: TUTYIBHBIN JIUCT, COJEpIKaHue, BBEJCHUE,
OCHOBHYIO 4aCTh, 3aKJII0UEHHE, CITUCOK JINTEPATYPBI, IPHIOKEHHUE (IIpH HeoOxomumMocTH). KypcoBast paboTa nmoaexuT
PELCH3UPOBAHUIO PYKOBOAUTEIIEM KypcoBOi paboTsI. PereH3us sBnseTcs opuIHaTbHEIM JOKyMEHTOM M IPUKJIAIBIBACTCS K
KypCOBOIf pabore.

Temarnka KypcoBbIX paboOT pa3pabaThIBacTCsi B COOTBETCTBHY C YUeOHBIM IUIAaHOM. PykoBoiuTelb KypcoBOil paboThI JIHIIbL
TIOMOTAET CTYJCHTY OIPENeTUTh OCHOBHBIC HAIIPABJICHHUS PabOTHI, OUEPTHTH €€ KOHTYPHI, YKa3bIBAaCT T€ HCTOYHHKH, HA KOTOPHIC
ciieyeT oOpaTHTh INIaBHOE BHUMAHHE, Pa3bsACHSCT, TIE OTHICKATh HEOOXOMMBIC KHUTH.

CocTtaBleHHBIH CIIMCOK UICTOYHUKOB HayYHOH MH(OPMAaLIUK, MOUIeKAINN H3YUEHHUIO, CIeIyeT M0Ka3aTh PyKOBOJUTEIIO KypCOBOM
paboThL.

KypcoBas pabota cocTouT U3 r71aB ¥ nmaparpagoB. BHe 3aBHCHMOCTH OT penraeMbIX 3a1a4 ¥ BRIOPaHHBIX ITOIX00B CTPYKTypa
paboThI JOJIKHA COAEpKaTh: TUTYIBHBINA JIUCT, COAEpPIKaHNE, BBEICHHE, OCHOBHYIO YacCTb; 3aKIFOUCHUE; CIIMCOK JINTEPATYPBL;
MIpUIIOKEHUE(s1).

Bo BBenieHNN HEOOXOIMMO OTPA3HUTh: AKTYaIBHOCTH; OOBEKT; TIPEIMET; IIeNb; 3aa4d; METOJBI HCCIICIOBAHUA; CTPYKTYpa paboTHI.
OCHOBHYIO 4acTh paOOTHI PEKOMEH/yeTCs pa3AeNUTh Ha 2 TIaBhI, KaXK/Jas U3 KOTOPBIX JOJDKHA BKITIOYATh OT ABYX JO YeTHIpPeX
naparpagos.

CoaeprkaHue IIaB U UX CTPYKTypa 3aBHCUT OT TEMBI U aHATTM3UPYEMOr0 MaTepHana.

[lepBas rmaBa 1OMKHA IMETh 0030pHO—-AHATNTHIESCKIH XapaKTep W, Kak IPaBUIIO, SIBISIETCS TEOPETHIECKOI.

Bropas rnaBa no Gomnblieil 4acTH packpbIBaeT HACKOIBKO 3TO BO3MOXKHO IIPEAMET UCCIe0BaHus. B Heil mpuBOAATCS MpakTU4ecKue
JIaHHBIE T10 TPOOJIEMaTHKE TEMbI HCCIICJOBAHMSI.

BEIBOIBI OhOPMITAIOTCS B BH/IE HEKOTOPOT'O KOJIMUECTBA IPOHYMEPOBAHHBIX a03alleB, YTO IPHIAeT HEOOXOIMMYIO CTPOHHOCTD
M3JI0KECHUIO N3yYeHHOT0 MaTepraia. B HIX NOABOJUTCS UTOT MPOBEIEHHOH pabOThI, HEITOCPEACTBEHHO BEIBOJIBI, BEITCKAOIINE U3
BCel pabOTBI ¥ COOTBETCTBYIOIINE BEIABICHHBIM MpoOIeMaM, IOCTAaBICHHBIM BO BBEICHHUH 3ajadaM pabOThI; yKa3bIBaeTCs, C
KaKMMH TPYAHOCTSMH NPUIIIIOCH CTONKHYTBCS B XOJI€ UCCIIEI0OBaHUSI.

[IpaBuna HamcaHus B 0(hOPMIIEHHS KypCOBOH paboTHI periaMeHTHpYIoTcs [TonokeHreM o KypcoBoi pabote (IpoexTe),
YTBEpXKJICHHBIM penienueM YdeHoro cosera ®I'bOY BO I'AT'Y ot 27 anpens 2017 1.




[Togcuurenbaas 3aImucKa

1. Hazuauenwue (onma orenounbx cpeacTs. OneHoYHbIe CPeICTBA MIPEIHA3HAYEHBI [IJTsi KOHTPOJIS U OIEHKH 00Pa30BaTeTbHBIX
JOCTUXKEHUH 00y4aiomuxcs, OCBOMBIIUX IIporpaMmy y4eOHoil pucuuiinabl "O6mas u Mmerpudeckas tonoJorus'.

2. ©®oHp OLIEHOYHBIX CPEJICTB BKJIIOYAET KOHTPOIbHBIE MATEPHUAJIBL Il IIPOBEIEHIUS TeKYIero KOHTPOJIsS B (popMe TEeCTOBBIX
3aJIaHWi, 33/IaHWIA 11 WHAUBUIYAJIHHONR PAbOTHI CTYIEHTa, KOHTPOJIHHBIX PAbOT, & TAKYKE TTPOMEXKYTOYHOM aTTecTanuu B hopme
BOILIPOCOB K 3a4eTy.

3. CTtpykTypa u comeprKaHNe 3aJaHUil pa3paboTaHbl B COOTBETCTBMU ¢ pabodeil mporpaMmoit auctmminasl 'O6mas n mer-
pudeckas tomosorus'.

4. Ilepeuens koMmmerennuii, GOPMUPYEMBIX TUCIUILINHONM:

IIK-1: cnoco6HOCTHIO K OpraHu3aImu yueOHOi 1eTeIbHOCTH B KOHKPETHON TpeaMeTHOH obmactn (MaTeMaTnka, mH(GOPMATHKA)

MO-1TTIK-1: 3aaTh OCHOBBI MATEMATUYIECKON TEOPUH, IEPCIEKTUBHBIX HAIIPABJIEHUIA PA3BUTUA COBPEMEHHON MaTEeMATUKU U
uHGOPMATUKI

ITK-3: cr1oco6HOCTHIO MaTeMATHYIECKN KOPPEKTHO CTABUTH €CTECTBEHHOHAYUHbIE 331441, 3HAHNE TOCTAHOBOK KJIACCHIECKIX
3a/1a9 MaTeMaTUKN

M-11TK-3: BirageTs Cr1ocOGHOCTHIO K OIpe/iesieHnio 00mux GopM U 3aKOHOMEPHOCTEHN OTIe/IbHON IIpeaIMeTHOM 001acTu

MO-2ITK-3: YMeTs CTPOTO [HOKa3aTh yTBEPkKIAEHHE, CHOPMYINPOBATH PE3YJILTAT, YBUIAETDH CJIEICTBHS [TOJIYIEHHOTO Pe3yJIib-
TaTa

N O-3ITK-3: Ymers 1my6im<HO IpecTaBidTh COOCTBEHHbIE U N3BECTHBIE HAYIHbIE Pe3yJIbTaThl

5. IIpoBepka u OIlEHKA pe3y/IbTATOB BbimosiHeHus 3amanuit: OneHka BbicTaBiasgeTcss B 4-X DasIbHOM mikase: - "OTIMYIHO 5
BBICTABJISIETCS B CJIy4ae, eC/IA CTyaeHT Boimotana 84-100% 3amanmii;

- "xopomnro 4 - ecom crygent sbmoaamT 66-83% 3amamnii;
- "yI0BIETBOPUTENHHO 3 - eCu CTyAeHT BhmogamI 50-65% 3amanmii;
- "meymosrerBopuTenbHO 2 - Meree 50% 3amanmii.



Onenounoe cpesicTBO

Tect o npeamery "OOmmast 1 MeTprudeckast TOMOJIOrHs1" .

Bapuanrt 1

1. Kakue MHOXKeCTBa OTKPBITHI B JAUCKPETHOM TOIOJIOTUN?

a) BCe;
6) Tompko X m Q;
B) TOJBKO OJHOTOYETHBIE MHOKECTBA;
r) Apyrue
2. CKOIIBKO TOMOJIOTHil CYIECTBYET Ha MHOMKECTBE U3 JIBYX JIEMEHTOB?
a) 1;
6) 2;
B) 3;
r) 4
3. Kakoe uz muoxecrs Gosbme, A\ JB wm AU B, A\ B wm A B?
a) AUBC AUB, ANB > ANB;
6) AUBD>AUB,ANB C ANB;
B) AUBC AUB, ANB C AN B;
r) AUB D> AUB, ANB > AN B;

4. OyaKImsa HA3BIBAETCS HEIIPEPHIBHONU B TOYKE T, €CJIA
a) o0pa3 /1060if OKPECTHOCTH TOUKH T - OKPECTHOCTb TOUKH f(I);
6) st mobGoit okpectHoctu V Toukm f(z) cymecrByer okpectHocTs U Toukm x Takast, uro f(U) C V;
) cymecrByer okpectHocTb U touku x takas, 1aro f(U) - OKpecTHOCTb TOYKH Y;
) Apyroe.

B
r

5. Haitru cymmy ronosoruit 71 = {{a, b}, {a}}, ™ = {{1, 2,3}, {1}, {2, 3}}.
a) { {a,b}.{a},{1,2,3},{1},{2,3} };
6) { {a,b},{a},{1,2,3},{1},{2,3},{1,a,b}.,{1,a},{2,3,a},{2,3,a,b},{1,2,3,a},{1,2,3,a,b} };
) { {a,b},{a},{1,2,3},{1},{2,3},{1,2,3,a,b} };
) { {a,b,1,2,3},{a,1},{a,2,3} }.

T

6. Haitru daxropronosnoruo rononorun {{1,2,3,4},{1,2,3},{2,3},{2}, {3}} no ornowmenuro cpaBraumocTu 110 Mozysio 3
{0,1,2}, {0}, {1}, {0, 1} };

{0,1,2},{0}, {2}, {0, 2} };

{0,1,2}, {0} };

{0,1,2}, {0}, {1}, {2}, {0, 1}, {0, 2}, {1, 2}}.

a
6
B
T

)
)
)
)

A e

7. Basuc duaprpa OKpecTHOCTEH TOYKH & B OOIIEM C/Iydae - TO:
a) dbyHIaMEHTAIbHAS CHCTEMa OKPECTHOCTEI;
6) BCe MHOXKECTBA, COJEPIKAIINE TOIKY T;
B) /1100251 OKPECTHOCTH TOYKH &;
)

r) gpyroe.

8. Kakoe u3 11pe/yio)KeHHbIX OLIPE/IE/IeHUIl KBA3UKOMIIAKTHOCTY HEBEPHOT
a) TOTIOJIOTUYECKOE MPOCTPAHCTBO HA3BIBAETCS KBA3WKOMITAKTHBIM, €C/TH BCAKOE CEMEHCTBO 3aMKHYTHIX MHOKECTB, TTEPECEICHUE
KOTOPOTO IIyCTO, COZEPKUAT KOHEeYHOe IIOCeMeMCTBO C IIyCTBIM IlepecedeHneM;
6) TOLOJIOruIeCKOe IPOCTPAHCTBO HA3BIBACTCH KBA3UKOMIIAKTHBIM, €CJIUM BCAKUH yIbTPadUIbTp B HEM CXOAUTCH;
B) TOIMOJIOTHYIECKOE TIPOCTPAHCTBO HA3BIBAETCA KBA3MKOMITAKTHBIM, €CJIM BCAKOE OTKPBITOE TIOKPBITHE MPOCTPAHCTBA COEPKUAT
KOHEeYHOe OTKPBITOe IIOKPBITHE 3TOT0 IIPOCTPAHCTBA;
I') TOLOJIOrMYECKOE IIPOCTPAHCTBO HA3bIBAETCH KBA3UKOMIIAKTHBIM, €C/IM KaXK/I0€ 3aMKHYTOE MHOXKECTBO M KarK[as TOYKA, HE
JexKalfasd B HeM MMeIOT HellepeceKalolecsd 3aMKHYThle OKPECTHOCTH.

Bapuant 2

1. MurnMaapHON ByHIAMEHTAIHHON CHCTEMOM OKPECTHOCTEH TOYKH T B JUCKPETHOMN TOIIOJIOTHN SBJISIETCS

a) {z};

)

6) BCe MHOXKECTBA, COAEPKAIUE TOUKY T;
)
)

w

X;

r) gpyrad

2. CKOJIBKO TOTIOJIOTHI CYIIECTBYET Ha MHOYKECTBE U3 TPEX IJIEMEHTOB?

a) 11;
6) 20;
B) 14;
r) 17.



3. Cpasamts Tononormn 71 = {{1,2,3},{1}}, = = {{1,2,3},{1,2}}, 73 = {{1, 2,3}, {1,2},{3}}.

a) 1 <712 <7y
6) T2 < 7s;
B) 71 < To;
T') OHM HECPABHWMBL.
4. Touyka MpUKOCHOBeHUs Da3uca (PUIbTPA - ITO:
a) TOYKa, KaXK/1ass OKPECTHOCTh KOTOPOi BXOAWT B 6a3uc huabTpa;
6) TouKa, KaXK/as OKPECTHOCTh KOTOPOii BXOAWT B (hUIbTD;
B) TOYKA, KaXKJasd OKPECTHOCTh KOTOPOH IepecekaeTcs ¢ KaKuMu HuOy b MHOKeCcTBaMu 6a3uca GpuibTpa;
T') TOYKA, KaXKJasg OKPECTHOCTh KOTOPOil MTEPECeKAETC CO BCEMW MHOXKecTBaMu Oasnca GuiabTpa.
5. Haitru dakroprononoruio rononorun {{1,2,3},{1,3},{1}} no ornomenuio cpaBHuMOCTH 110 MOMIYIIO 2
a) {{0,1},{0}, {1}};
6) {{0,1},{0}};
5) {{0. 1} {1}};
v {10, 1}}.
6. Kakoe yrBepxKenve HeBepHo?
a) B OTIEIMMOM TIPOCTPAHCTBE BCAKOE KOHEYTHOE MHOKECTBO 3aMKHYTO;
6) BCAKas TOMOJIOTHsI, MaKOPUPYIOMAsA OTAEIUMYIO TOTIOJIOTHIO, OTIEIAMA,;
B) BCAKOE MOANIPOCTPAHCTBO OTIEJIMMOrO IPOCTPAHCTBA OTAEUMO;
)

T) $HaKTOPIPOCTPAHCTBO OTAEINMOrO MPOCTPAHCTBA TIO JTIOOOMY OTHOIIEHUIO OTIEIMMO.

7. Kakoe yTBepKjeHue HeBepHO?!
a) myrst Toro 9To0B (GUALTP B KOMITAKTHOM TPOCTPAHCTBE OBLIT CXOAATMIMMCS , HEOOXOIUMO U JIOCTATOTHO, ITOOBI OH UMEJI €IH-
CTBEHHYIO TOYKY MPUKOCHOBEHUS;
6) BCAKOE KOMIIAKTHOE IIPOCTPAHCTBO PEryJIAPHO;
B) B KBa3UKOMTIAKTHOM TPOCTPAHCTBE BCAKOE 3AMKHYTOE MHOKECTBO KOMITAKTHO;
T') B OTAESMMOM IPOCTPAHCTBE BCAKOE KOMIIAKTHOE MHOXKECTBO 3aMKHYTO.

8. Kakoe m3 MHOXKECTB He SIBJISIETCS] IIJIOTHBIM B YKA3aHHOM IIPOCTPAHCTBE?

unozxectso {b, c} B {{a,b,c},{a,b}, {a}, {b}};
unarepsas (0,1) B orpeske [0,1];

MHO)KecTBO {1, %, %7 ..} B {1, %, %7 ..} U{0};
muOXKeCTBO {a,b} B {{a,b,c},{a,b},{a}}.
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Kpurepun onenku:

Kpurepun Omerka

84-100% oTBeTOB Ha 33JAHUS TECTA "Ormuamo”

66-83% oTBeTOB Ha 3aJaHUA TeCTa "Xopomo"

50-65% oTBeTOB Ha 3aJaHUA TECTa "Voosrersopurenpao"

meree 50% oTBeTOB Ha 3aJaHUS TeCTa

"HeynosnersopuresbHo"




Onenounoe cpesicTBO

Konrposbuasi pabora Nel
Bapuanr 1.
1. HaiiTu Bce TOmOSIOruy BO MHOXKECTBE U3 TPEX 3JIEMEHTOB.

2. IIycts A, B - IpOM3BOJIbHBIE IIOAMHOXKECTBA TOIIOJIOTHMIECKOT0 IIPOCTPAHCTBA X .
a) Ilokasarp, uro cnex ma A BHyTperHOCTH B OTHOCHTENHHO X COZEPXKHUTCA BO BHyTpeHHOCTH B N A oTHOCHTENHHO A; maTh
npuMep, KOIr4a STU ABA MHOKECTBA PA3JIATIHBI.
6) ITokasarh, uto ciem na A 3ambikanms B B X comepxkut 3ambikanne B N A oTHOCHTEBHO A; MaTh TpUMEp, KOTA 9TH IBA
MHOXKECTBA PA3/IATIHBI.

3. ITokazaTh, 4TO ecin mepecedeHre BCEX MHOXKeCTB (uiabTpa &, 33JaHHOTO HA MHOXKeCTBe X, IIyCTO, TO § MarxKOpHUDPYeT
GUIBTP [OTOTHEHUN KOHEYHBIX TTOIMHOXKECTB MHOXKECTBA X.

Bapwmanr 2.

1. Haiitu Bce dpuabTpbl BO MHOXKECTBE U3 TPEX IJIEMEHTOB.

o

2. Inst xaxgoro MHOXkecTBa A B TomosormueckoM mpocrpancree X mnosoxum «(A) =A, (A) = A UsACB ciemyer
a(A) C a(B) u B(A) C B(B).

a) ITokazaTs, uro ecm A orkpeiro, 10 A C a(A), a ecnn A 3amkuyTO, TOo B(A) C A.
6) BeBectu u3 a), uro a(a(A)) = a(A) u B(B(A)) = B(A) mna moboro A C X.

3. ITycts f— oTobGpazkeHHme TOMOJIOIHYIECKOTO IPOCTPAaHCTBa X B TOMOJOrIIecKoe mpocTpancTtso X'; IlokaszaTn, UTo caemy-
01ye CBOMCTBA PABHOCUIIbHBL:
a) [ HempepbIBHO;
i

6) L(;l) C (f_l(iéll)) g kaxnoro A C X';
B) f~1(A") C f1(A")mna xaxmoro A’ C X',

Kpurepun onenku:
Kpurepun Omuerka
- BCe 3aJlaHnsl KOHTPOJIbHON PaboThl PelleHbl BEPHO U MOJHOCTBIO; - cTydent | "Ormano"
MOJKeT ITPOBECTH 3ALIUTY KayKI0TO 3aIaHUs y TOCKHU, HE MCITOJIB3Ys PEIeHune; -
CTYJIEHT MOXKeT 00bSICHUTH BCE METOBI U IIPUEMBbI, UCIIOJIb3yEeMbIE B DEIIEHUH,
3HAET TEOPETUYECKUE MPEIIOCHLIIKA BCEX METOI0B U IIPUEMOB.

- BCe 33JIaHMSI KOHTPOJIbHON pabOTHI PEeIIeHbl BEPHO WM B HEKOTOPHIX 3ama- | "'Xopomro"
HUAX PabOTHL IOy IE€Hbl HErPyOble BEIYUC/IUTEIbHBIE OMIUOKY IIPH IIPABUIHHO
BBIOPAHHOM METOE; - CTYIEHT MOXKET IPOBECTH 3AIMUTy KarKJIO0TO 33TaHUS C
HCIIOJIb30BAHUEM DEIIeHNs Y JOCKW WM 33 [APTOH; - CTYIEeHT 3HAeT METOIbI U
[IPHEMbI, UCIOJ/Ib3yeMble B DEIIEHHH, T€MOHCTPUPYET OCHOBBI TEOPETHYECKUX
00OCHOBAHMUI METOIOB M TIPUEMOB.

- pemrennl He MeHee 60% Bcex 3a7a9 B KOHTPOJIBHOHN pabore; - cryaent 3uaer | "YmoBnerBopuressHO"
¥ TIOHUMAET METOIbI W TIPUEMBI PENIeHUs 3aJaHUi; - CTYIeHT 3HaeT (Gopmy-
JINPOBKU OCHOBHBIX TEOPEM, Ha KOTOPBIX OCHOBBIBAIOTCS METObI U TIPUEMBbI
pemeHus 3aIaHuM.

- KOJIM9YECTBO BEPHO PeNeHHbIX 3a0a9 — MeHee 60%; - cTynenT He oOHapyx)uBa- | "HeymoBreTBopuTeabHO"
€T 3HaHNe U IIOHUMaHNe MCIIOJ/Ib3YyEeMbIX UM IIPDU PEHI€HUN BaﬂaHI/Iﬁ MeTOa0B U
IPUEMOB; - CTYACHT He 3HAeT (He MOHWMAET) TEOPETUIECKUE OCHOBBI METOIOB
W IIPUEMOB.




Onenounoe cpesicTBO

Nugusuayasnnrnoe 3aganne Nel
Bapuanr 1.

1. a) IIpuBecTn mpuMep OTKPBHITHIX MHOKECTB A u B (Ha uncioBoil mpsamoit), mis xoropeix AN B, BNA, ANBu AN B,
[OIIAPHO Pa3/IM4HbI.

6) IIpusectu mpumep AByX mHTepBaToB A, B Ha UmCI0BOM IpaMOil, 1 KoTopeix A N B me cogepxurcs B AN B.

2. Tyets X u X' - Tomonormyaeckue mpocTpancTea u f— Guekmust X ma X'; Iloxka3aTh, 9T0 /s TOTO 9TOOBI f GBIIO TO-
Meomopduzmom X Ha X', HEOGXOAMMO U JIOCTATOYHO, YTOOBI Tomoorus B X' ObLia cuabHeimeil u3 Bcex Tomosoruii B X', mpu
KOTOPBIX [ HEIIPEPBIBHO.

3. Oycts X u Y - Tonosoruueckue npocrpancrsa, A C X, B C Y. Tlokazars, uro Fr(A x B) = (Fr(A) x B)U (A x Fr(B)).
Bapwmanr 2.
1. Bygem o6o3uagars uepe3 Fr(A) rpanuny muoxkecTtBa A B TOIOJIOrMIeCKOM LpOCTpasHcTse X.

a) Hoxazars, uro Fr(A) C Fr(A), Fr( ;1) C Fr(A), u upusectu (Ha 9UCIOBOI IPAMOMN) IPUMED, KOLIA STU TPH MHOXKECTBA
Pa3/IUHIHbL.

6) Ilycre A, B — apa muoxectBa B X; mokasars, aro Fr(AU B) C Fr(A)U Fr(B), u npusectu (Ha 9mMCI0BOI TIpAMOoi)
npuMep, KOrJa 9TH MHOKeCTBa passm4anbl. Ilokasars, aro ecmu AN B =¢ , 1o Fr(AUB) = Fr(A)U Fr(B).

B) ITokazarp, uro ecrm A m B — OTKDPBITbIE MHOXKECTBA B X, TO

(ANFr(B))U(BNFr(A) C Fr(ANnB) C (ANFr(B))U (BN Fr(A) U (Fr(A)n Fr(B));

npuBecTH (Ha IUCIOBOI MPSIMO#i) TIpUMEp, KOTJa 9TU TPU MHOYKECTBA, PA3JIMIHBI.

2. ITycrs X u X' - ynmopsaodeHHble MEOXKECTBA, HaleleHHbIe KazK1oe cBoeil mpasoii Tonosorueit; [lokasaTh, 94To 114 TOrO,
9TO6EI 0TOOpakenue f : X — X’ GBIIO HeIPEpLIBHO, HEOOXOIMMO W JOCTATOTHO, UTOOLI OHO OBLIO BO3PACTAIONINM.

3. IIycrs A, B - nogmuoxkecTBa Torosorudeckoro npocrpancrsa X, upudem A D B. Ilokasars, uro:
a) Buayrpennocts B otHOCHTENHHO X COMEPKUTCS BO BHYTPEHHOCTH B OTHOCHTETHHO TOmmpocTpancTBa A mpocrpancTBa X ;
[aTh TIPUMeD, KOTJA 3TH /1B MHOXKECTBA PA3IHIHBI.
6) l'panuua B ornocurensuo A comepxurca B caene Ha A rpanunpt B orHocuTebHO X ; JaTh HIPUMED, KOIJA TU 4B MHOXKECTBA
PAa3JINTIHBIL.

Kpurepun onenku:
Kpurepun Omerka
- BCE 33JaHMS WHINBUIYAIHHON pabOTHl PENIeHBl BEPHO M TOJHOCTHIO; - cTy- | "Otmmano"
JIeHT MOXKeT IIPOBECTH 3AIMUTY KayKIO0TO 3aJAHUS Y JOCKH, HE HCIOIb3Ys pe-
LIEHUe; - CTYJAEHT MOXKeT OObsICHUTH BCE METOAbl U IIPHUEMBI, UCIOJIb3yeMbIe B

permennn, 3HaeT TeOPEeTUIeCKNe TIPEeAIOCHIJIKNU BCEX METOI0B U IIPUEMOB;

- BCe 3a/]aHus WH/IUBU/IyaIbHOM PabOThI PENIeHbl BEPHO UJIA B HEKOTOPBIX 3a1a- | ""Xopomo"
HUASX PabOTHI JOMYINEHBI HETPYOBIE BHIYUCIUTEILHBIE OMUOKU TIPU TIPABUILHO
BBIODAHHOM METO/IE; - CTYIAEHT MOXKET ITPOBECTH 3AIlUTy KayKI0r0 3aJaHUs C
WCTIOIH30BAHUEM PENIeHUs y JTOCKU WK 33 MMAPTOii; - CTYJIEHT 3HAET METOIbI 1
[IPUEMBI, UCIOJIb3yeMble B DEIIeHWH, JTeMOHCTPUPYET OCHOBBI TEOPETHUECKUX
000CHOBAHUN METOZ0B U IIPUEMOB.

- pemeHo He MeHee 65% Bcex 3aTaHWl WHIWBUIAYAJIHHON paboTH; - cTymeHT | '"VYmosaerBopuresbHO"
3HAET U TOHUMAET METObI ¥ IIPUEMBbI PEIeHus 3aaHMil; - CTYAeHT 3HaeT (op-
MYJIHUPOBKHU OCHOBHBIX T€OPEM, Ha KOTOPBIX OCHOBBIBAKOTCA METOIblI U IIPUEMbL
pemeHus 3aIaHuii;

- pemeno menee 65% 3amaHuii paboThL; - CTYJEHT He OOHAPYKHMBaeT 3HaHue U | HeynoBaeTBopruTenbHO.
MOHUMAHUE WCIIOIB3YEMBIX UM ITPU PENIEHUN 3aJaHUi METOJO0B M TPUEMOB; -
CTYZIeHT He 3HaeT (He MOHUMAET) TEOPETHIECKHE OCHOBBI METOIOB U IPUEMOB.




Onenounoe cpesicTBO

ugusuayasinnoe 3aganmne Ne2
Bapuanr 1.

1. IToka3arh, 9TO0 PUIALTP AOMOJTHEHNUH KOHEYHBIX MOJIMHOYXKECTB OECKOHEYHOI'0 MHOXKECTBa X sBJIAETCH IEPECeYeHUeM dJIe-
MEHTaPHbBIX (PUJIBTPOB, ACCOIMUPOBAHHBIX CO BCEBO3MOXKHBIMK OECKOHEYHBIMU II0C/IEI0BATEIbHOCTAMU IIOIIAPHO PA3JIUYHBIX J1e-
MeHTOB u3 X.

2. a) Ilyctp X - TOHO/IOrMYECKOE IPOCTPAHCTBO; A0KA3aTh PABHOCHI/IBHOCTD CJIEAYyIOIUX CBOUCTB:
Q) KaxoBbl Gbl B GBLIH 7BE PA3IMYHBIE TOYKHA X U Y U3 X, CymECTBYET OKPECTHOCTDh TOYKH T, HE COAEPIKAIIAL Y.
") Begxoe ofHOTOYETHOE MHOKECTBO B X 3aMKHYTO.
") Tlepeceuenne Beex okpectHOCTEH M060M Toukn € X CBOAMTCH K T.
IIpocTpancTBo X, 06/1a/1a101€€ STUMH CBOMCTBAMHY, HA3BIBACTCH JOCTNUNCUMBLM.

(
(@
(@'

6) na Toro 9robbl yHOPsSJ0YEHHOE MHOXKECTBO X, HAJE/NEHHOE IIPABON TOLOJIOrueil, 6bI0 TOCTUAKUMBIM, HEOOXOIUMO U
JOCTATOYHO, YTOOBI HUKAKME JIBA PA3IUIHBIX djieMeHTa n3 X He ObLIN CpaBHUMBIMU, U TOTa ITPaBas TOMOJIOTUS B X JUCKPETHA.

3. [Iycrp X u Y - cBasuble upocrpancrsa u f - Takoe orobpakenue ux rnpoussegenus X X Y B TOLOJIOIHYECKOE IIPOCTPAHCTBO
Z, 9T0 KaxkJ0e m3 "9acTuaHbx orobpaxennii f( ,y) : X = Z u f(z, ): Y = Z (z € X,y € Y) menpepwiBro. [lokazarh, 910
f(X xXY) cBasno.

Bapwmanr 2.
1. IIycts X u X' - Tonosormaeckue npocrpanctsa u f : X — X' - orobpazkenue, HenpepbBHOE B Touke o € X. [lokasars,
|TO €CJIU To €CTh TOYKA MPUKOCHOBeHMs 6asuca dumbrpa B B X, 10 f(70) Oymer Toukoii mpukocHoBerus 6asuca dbuabrpa f(B)

B X'

2. ITycts X - Tomosormteckoe mpocTpancTBo u G - cucreMa 00pa3yoNuX ero Tonosoruu. 11oka3ars, ITo eciu BCIKOe OTKPHI-
TOe MMOKPBITHE MPOCTPAHCTBA X, 00pa30BaHHOE MHOXKeCTBaMu n3 &, COMEPKUT ero KOHEIHOE TTOKPHITHE, TO X KBA3UKOMITAKTHO.

3. Ilycts X n Y - csizuble mpocrpancTsa u A (coors. B) - muoxectso 8 X (coors. Y), ormuanoe ot X (coors. Y). IToka3zars,

gT0 B nmpocrpancTtee X X Y momosiHeHme K A X B ecTh CBA3HOE MHOXKECTEO.

Kpurepun onenku:
Kpurepun Ouenka

- BCE 33JaHMs WHINBUIYAJIbHON pabOTHl pelIeHbl BEPHO U IOJHOCTHIO; - cTy- | "Omano"
JIEHT MOXKET IIPOBECTH 3AIMUTY KaXKJIOr0 3aJaHUs y JOCKU, He UCIOJIb3ys pe-
IIEHWe; - CTYIEHT MOXKET OOBSICHUTH BCE€ METOABI U IIPHEMBI, UCIOJIb3yeMble B
pellleHny, 3HaeT TeOPeTUTIeCKHe IIPEeIIIOCHIIKY BCEX METO/I0B U IIPHEMOB;

- BCe 33[aHUs WHINBHIyaILHOM PADOTHI PEIIeHbl BEPHO WJIN B HEKOTOPHIX 331a- | ""Xopomro"
HUSX PabOTHI AOMYIEeHBI HerPyOble BHUUCINTETbHBIE ONMTUOKY TIPU TPABUIHHO
BBIODAHHOM METOE; - CTYIEHT MOXKET IIPOBECTH 3AIMUTY KaXKJI0r0 33JAHUS C
HUCHOJIb30BAaHUEM DelleHnud y JOCKU UJIN 33 MapTOi; - CTYIeHT 3HaeT MeTOAbI U
IpUeMBbl, UCIOIb3yeMble B PelleHnH, JeMOHCTPUPYeT OCHOBBI TeOPeTHIeCKUX
000CHOBAHUII METOIOB U IIPUEMOB.

- pemeHo He MeHee 65% Bcex 3aIaHWI WHIMBUIYATHHON paboThL; - cTymeHT | '"YmomerBopurenbHO"
3HAET U [IOHUMAET MEeTO/Ibl U IIPUEMbI PELIEeHU 3a/aHUIL; - CTYJAeHT 3HaeT (Gop-
MYJIMPOBKU OCHOBHBIX T€OPEM, Ha, KOTOPBIX OCHOBBIBAIOTCA METOIbI U TIPUEMbI
pelenns 3aTaHUIA;

- penreno Menee 65% 3amanmii paboOTHI; - CTYIEHT He OOHAPYKUBAET 3HAHUE W | HeyTOBIETBOPUTEIHHO.
[TOHUMaHUE UCIOJIb3YEMbIX MM IIPU PElIeHUH 3aJaHUil MeTOIOB ¥ IPUEMOB; -

CTYyAEHT HEe 3HaeT (He HOHI/IMZ‘LBT) TeopeTu1eCKUue OCHOBBI ME€TO0B U IIPUEMOB.




Onenounoe cpesicTBO

Crincok JI0KIaJ10B (TMChbMEHHbBIX paboT)

1. OTKpbITbIE MHOXKECTBA. 3AMKHYThIE MHOXKECTBA.
2. JIokaJIbHO - KOHEYHBIE CeMeiCTBa.
3. BHyTpeHHOCTH, 3aMBIKAHUE, TPAHUIIA MHOYKECTBA; BCIOY TJIOTHBIE MHOYKECTBA.
4. Henpepoiabre GyHKIHH.
5. Cpasuenue tomosornii. Vuunmasbasre Tornoaorun. PuHaIbHbBIE TOIOIOT M.
6. CkienBaHue TOMOJIOTMYECKUX TPOCTPAHCTB.
7. IlogmpocTpaHCcTBa TOLOJIOTUIECKOTO IIPOCTPAHCTBA.
8. Kanonuteckoe pa3iioykeHre HEeIpephIBHOTO 0TOOPaKeHus.
9. ®akTOPIPOCTPAHCTBA.
10. Ilogmpocrpancrsa. IIpousBemsenne mpoCTPAHCTB.
11. Cpe3 OTKPHITOTO MHOXKECTBA; CPE3 3AMKHYTOTO MHOXKECTBA; IIPOEKINs OTKPLITOTO MHOXKECTBA.
12. HacTuyHas HEIPEePHLIBHOCTb.
13. BamblkaHue B IPOU3BEAECHUMN.
14. IIpoekTuBHBIE IIPEIEIIBI TOIOJIOTHIECKUX IIPOCTPAHCTB.
15. OTkpbiThie U 3aMKHYTBHIE 0TOOparkeuus. OTKPHITHIE U 3aMKHYTbIE OTHOIIEHUS IKBUBa-IeHTHOCTH. CrieruaabHble CBORCTBA
OTKPBIThIX 0T0Opakenuil. Crenualibable CBORCTBA 3aMKHY-ThIX 0TOODaKeHui.
16. @unprpsl. Cpasuenne ¢puabTpoB. Basucsl duabrpa.
17. Ilpenen u npenesnpHas Touka GyHKIHU. [Ipemensl B mpon3BeeHUIX MPOCTPAHCTB U (HhAKTOPIPOCTPAHCTBAX.
18. KBa3ukoMmaKkTHbIE 1 KOMIIAKTHBIE IIPOCTPAHCTBA.
19. CoBepreHHbe 0TOOPAIKEHIS.
20. CBa3HbIE TIPOCTPAHCTBA U MHOXKECTBA.

Kpurepun onenku:

Kpurepun Ouenka

CTymeHT MOXKeT BOCIPOU3BOINTH TEKCT MOKJ/IA/a HE WMCIO/Ib3ys MeYaTHBIN BapuaHT TekcTta; | "Oramano"
MOXKeT CHOPMYIMPOBATH OCHOBHYIO MBIC/Ib T€3UCOB U MOAPOGHO €€ PAaCKPbITh; MOXKET OT-
BETWTH He MeHee ueM Ha 75% IOTOTHUTENIHHBIX BOTIPOCOB, 33JAHHBIX TpEToJaBaTeIeM W
[PYTUMU CTYAEHTAMHU.

CryieHT MOXKET BOCIIPOM3BOIMTDL TECT JIOKJ/IaJa HE3HAYMTEHbHO UCHOJIb3ys nedarHbiii Ba- | "Xopomo"
PUMAHT TEKCTa; MOXKeT C(HOPMYTUPOBATH OCHOBHYIO MBICJIH TE€3UCOB W PACKPHITH €€; MOKET
OTBETUTH He MeHee, 9eM Ha 65% IOMOHUTEIBHBIX BOIPOCOB, 3aJaHHBIX TIPETIOAABATEIEM 1
APYIUMU CTYAEHTAMHU.

CTymeHT MOXKeT BOCIHPOM3BOINTH TEKCT JOKJIAJAA C WCIOJH30BAHUEM I€YATHOTO BapuaHTa | "YmI0BIETBOpUTETHHO"
TEKCTa, He 3a9UThIBAs TE€IATHHI BAPUAHT TEKCTA, MOXKeT C(hOPMYINPOBATH OCHOBHYIO MBIC/Ih
TE3WCOB, MOXKET OTBETHTh He MeHee deM Ha H0% MOMOIHUTETbHBIX BOIIPOCOB, 33/ IAHHBIX IIPe-
nojlaBaTeseM U APYTUMU CTYICHTAMHU.

CTymeHT He MOXKET BOCIPOW3BOINTH TEKCT JO0KJIaJa 0e3 dTeHus medaTHOro BapuaHTa Tek- | "HeymosmersopurenpHo"
cTa; CTyAeHT He MoxKeT chOPMyJIMPOBATH OCHOBHYIO MBIC/Ib TE3UCOB; CTYJIEHT MOXKET OTBe-
TATH MeHee, 9YeM Ha 50% MOTIOHATETLHBIX BOTTPOCOB, 3aJaHHBIX TTPETIOIaBaTeIeM U IPYTAMHA
CTY/IEHTAMH.




Onenounoe cpesicTBO

Kosnnoksuym Nel

1. Orkpsoitbie maoxkecrBa. Oxpecraocru. PyHaaMeHTAIbHBIE CHCTEMbl OKPECTHOCTEH; GA3UChI TOIIOJIOTUY.

2. 3aMKHYTBIe MHOXKeCTBA. JIOKAJIbHO-KOHEYHbIE CeMeiCTBA. BHYTpEeHHOCTH, 3aMBIKAHNE, IPAHNIIA MHOYKECTBA; BCIOAY IIJIOTHBIE
MHOXKECTBA.

3. HeupepoiBubie dyukimu. CpaBHenue TOOIOrUii.

4. Nannmansueie Tonosorun. Punassusie Tomosornn. CKII€NBAaHIE TOMOIOTUYIECKAX IPOCTPAHCTB.

5. ITogmpocTpancTBa TOOIOrUYECKOTO IIPOCTPAHCTBA. HenpepbIBHOCTS OTHOCUTEIBLHO HOAIPOCTPAHCTBA. JIOKATBHO 3aMKHY ThIe
[O/IPOCTPAHCTBA.

6. ®axroprpocrpancTBa. Kamommiaeckoe pa3iokeHne HempepbsIBHOrO orobpaxenus. PakrToprnpocrpancrsa. [logmpocTpamcTrsa.
7. IIpousBesenne npocrpancTB. Cpe3 OTKPHITOrO MHOKECTBA; CPe3 3aMKHYTOrO MHOXKECTBA; IIPOEKIHs OTKPBITOIO MHOXKECTBA.
8. Hacru4Has HeNPEPHIBHOCTH. 3aMblKaHUe B 11POU3Be eHuH. [IPOEKTUBHBIE [IPE/Ie/Ibl TOMOJIOINYECKUX IPOCTPAHCTB.

9. OTKpBITEIE U 3aMKHYTHIEe 0TOOpaskenns. CriermabHble CBORCTBA OTKPHITHIX 0TOOparkenuil. CreraabHbe CBOMCTBA 3aMKHY-
TBIX 0TOOpaKeHMIA.

10. OTKpbITbIE ¥ 3aMKHYTbIE€ OTHOIIEHHS SKBUBAIEHTHOCTH.

Kpurepun onenkun:
Kpurepun Onenka
CTyzneHT MOXKeT OTBETUTH Ha He MeHee, geM 80% BONpocoB KOLIOKBAUyMa, 3Ha- | "Ormraro"
er HOPMYIMPOBKY OCHOBHBIX YTBEDIKICHUI U TEOPEM, MOYKET MPUBECTH TITIaH
JIOKa3aTeJbCTBA OCHOBHBIX YTBEDIKIEHHIl M TEOPEM, He WCIIOJIb3ysl JIEKIMOH-
HYIO TeTPa/Ib.

CTyneHT MOXKeT OTBETUTH Ha He MeHee, ueM 70% BOIpOCOB KOJUIOKBAYMA, 3Ha- | "' Xopomnro"
er GOPMYINPOBKHA OCHOBHBIX YTBEPXKIEHUN M TEOPEM, MOYKET IIPUBECTHU ILJIAH
JOKa3aTeJIbCTBa OCHOBHBIX yTBep)K,HeHI/II./JI n TeopeM, UCIMOJJIb3Yyd JIEKITMOHHYIO
TeTpalb.

CTyaeHT MOXKeT OTBETUTH Ha He MeHee, ueM 60% BOTTpOCOB KOJIOKBUYMA, 3Ha- | ' YIOBIETBOPUTEIHHO"
et (GOpMYIUPOBKY OCHOBHBIX YTBEDPXKIEHUI W TEOPEM.

CrymenT MOXKeT OTBETUTh Ha MeHee, 9eM 60% BOTPOCOB KOJLITOKBIYMA. "HeynosnerBopuresbHo"




Onenounoe cpesicTBO

Borpoch! k 3auery

1. OTKpbITbIE MHOXKECTBA. 3AMKHYThIE MHOXKECTBA.
2. JIokaJIbHO-KOHEYHBbIE CEMEeMCTBA.
3. BHyTpeHHOCTH, 3aMBIKAHUE, TPAHUIIA MHOYKECTBA; BCIOY TJIOTHBIE MHOYKECTBA.
4. Henpepoiabre GyHKIHH.
5. Cpasuenue tomosornii. Vuunmasbasre Tornoaorun. PuHaIbHbBIE TOIOIOT M.
6. CkienBaHue TOMOJIOTMYECKUX TPOCTPAHCTB.
7. IlogmpocTpaHCcTBa TOLOJIOTUIECKOTO IIPOCTPAHCTBA.
8. Kanonuteckoe pa3iioykeHre HEeIpephIBHOTO 0TOOPaKeHus.
9. ®akTOPIPOCTPAHCTBA.
10. Ilogmpocrpancrsa. IIpousBemsenne mpoCTPAHCTB.
11. Cpe3 OTKPBHITOTO MHOXKECTBA; CPE3 3AMKHYTOTO MHOXKECTBA IMPOEKINS OTKPHITOTO MHOXKECTBA.
12. HacTuyHas HEIPEePHLIBHOCTb.
13. BamblkaHue B IPOU3BEAECHUMN.
14. IIpoekTuBHBIE IIPEIEIIBI TOIOJIOTHIECKUX IIPOCTPAHCTB.
15. OTkpbiThie U 3aMKHYTBhIe 0TOOpaXKenus. OTKPBITbIE W 3aMKHYTbIE OTHONIEHHUs KBuBaJieHTHOCTH. CriernuabHble CBORCTBA
OTKPBIThIX 0T0Opakenuil. CrenualibHble CBORCTBA 3aMKHYThIX 0TOODaKEHMIA.
16. @unprpsl. Cpasuenne ¢puabTpoB. Basucsl duabrpa.
17. Ilpenen u npenesnpHas Touka GyHKIHU. [Ipemensl B mpon3BeeHUIX MPOCTPAHCTB U (HhAKTOPIPOCTPAHCTBAX.
18. KBa3ukoMmaKkTHbIE 1 KOMIIAKTHBIE IIPOCTPAHCTBA.
19. CoBepreHHbe 0TOOPAIKEHIS.
20. CBa3HbIE TIPOCTPAHCTBA U MHOXKECTBA.



