MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3asedyrowut kaghedpol
meopuu hyHKYul u ceomempuu

[z

E.M. CemeHos

23.03.2025 .

PABOYASA NPOrPAMMA YYEEHOW OAUCUUMITUHDI

51.0.34 KombuHaTopHasi reomeTpus

1. Kog n HammMeHoBaHue cneunanbHOCTH:
01.05.01 ®dyHaameHTanbHble MaTeMaTuKa 1 MexaHuKa

2. Cneuymanunsauma: CoBpeMeHHbIE METOAbI TeopMM DYHKLNIN B MaTeMaTUKE U MEXAHUKE
3. KBanudumkauusa sBbinyckHuka: Matematuk. MexaHuk. lNpenogasaTens.

4. dopma oby4eHus: oyHas

5. Kachepgpa, oTBevalowas 3a peanmsaymio QUCLUUNJINHDbI:
Kadenpa Teopun dpyHKUMIA 1 reoMeTpun

6. CoctaButenu nporpammbl: CemeHoB EBreHnn Muxamnosud, 4. d.-M. H., npodpeccop,
3aBeaylowmnmn kagpeapon

7. PekomeHaoBaHa: Hay4Ho-MeToaN4YECKMM COBETOM MaTeMaTtmyeckoro pakyneteta BIY,
npoTokosi Ne 0500-03 ot 18.03.2025 r.

8. YuebGHbIn roa: 2027/2028 CemecTp(bl): 6



9. Llenu 1 3apaum y4e6HON ANCLUUNIIUHDI:

Llensimu oceoeHusi y4ebHOoU OucyurniuHbl 61150 mcs:

O3HaKOMIIEHMEe CTyOeHTOB C OCHOBHbIMM Teopemamu, npobrnemamu uM MeTogamu
KOMOMHATOPHON reoMeTpumn.

3adayu y4yebHoU OuCyUMNIUHBI:
- O3HaAKOMIIEHME C MOHATUAMK, akTamu KOMOWHATOPHOM reoMeTpun, MaTeMaTU4yeCKUMU
anropuTMamm n obnacTtsiMm Ux UCMNoNb30BaHUSA Ha NpakTUKe C MeTogaMu MHTepnpeTauuu;
- npuobpeTeHne yMeHuUn MNPUMEHATb TeopeTUYecKne 3HaHWS U KOMMMEKC MaTtemMaTUyecKmx
anropuTMOB ANS pELUeHus uccnegoBaTenbCkMx 3agad npeamMeTHorM obnactu v pasBuTUs
METO40B KOMOMHATOPHOW reoMeTpuu;
- OBNageHme COBpPEMEHHbIM MaTemMaTU4ecKMM annapatoM U ero  NpUIoXeHUsIMU,
CMNOCOBHOCTBIO X MCMNONb30BAHUA NPU peLleHnn 3agay aHanu3a u CUHTesa.

10. MecTo y4ye6HOM ANCUMNNUHBLI B cTPyKType OMOI:

OucumnnuHa «KombuHaTopHasi reoMmeTpmsi» OTHOCUTCS K 0BsizaTenbHon Yactu 6roka b1
OCHOBHOM NpodreccnoHanbHoOn obpasoBaTenbHoOW nporpammbl no cneymansHoctn 01.05.01 —
dyHaameHTanbHble MaTemMaThka U MexaHuka.

[na ocBoeHus AMCUMNNHBI HEOBXOAMMbI 3HAHUSA OVUCLUMMANH: OUCKPEeTHaa MaTtemaTuka,
anrebpa. OcCBOeHWe AUCUMMIIMHBLI NO3BONUT B JaribHEWWEM u3yyaTb AUCLMMIMHBL. Teopus
yucern, YUCNEHHble MeToAdbl, a Takke creuuanbHble Kypcbl cneunanudauun. CogepkaHue
ANCUMNIIUHBI - SIBRISIeTCA  NPOAOSDKEHMEeM obWmnx maTeMaTuyeckmx Kypcos. [AducumnnuHa
HeobxogMma Ans yCneLwHoro HanMcaHnst KypCcoBbIX U AUMMAOMHbIX paboT.

Hanbonee BaxHble npobnembl KOMOMHATOPHON reoMeTpun CBsA3aHbl C Npobremon
Bopcyka, Teopemon Xennu, 3agaden ocBeweHus. OTU npobnembl paccmaTpuBaloTCs B
€BKNMOOBOM NPOCTPaHCTBE, a Takke B N-MepHbIX 6GaHaxoBbIx NpocTpaHcTBax. OgHa n3 BaXHbIX
3agay KOMBUHATOPHOW reoMeTpUn — HaxoXaeHUe Unm oLeHKa KOHCTaHTbl KOHra.

11. MnaHupyemMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnNnuHe/Moaynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NNaHUPYeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTeNibHOMN
nporpaMmmbl (KOMNeTEHLMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUA:

Kog HassaHue Koa(bt) NHaunkaTop(bl) MnaHupyemble
KOMNeTeHUMn peaynbTaTtbl 06y4eHus
OrlK-1. | CnocobeH OriK-1.1. | Obnapaet 6a3oBbIMU 3HarTb:
HaxoauTb, 3HAHMAMMW, NONYYEHHBIMMU B - aKTyasnbHble 1 3Ha4YMMBbIe
dopmynuposa obnactn matemaTU4ecknx nu | npobnemsl
Tb 1 pewartb (Mnn) ecTecTBEHHbIX HayK dyHAaMeHTanbLHou
aKTyarnbHble 1 MaTEMaTUKN U MEXAHMKN.
3Ha4nmMble OlK-1.2. | YmMeeT ucnonb3oBaTtb
npo6nembl 6a30Bble 3HaHWS, YmeTb:
d)yHP,aMeHTaﬂ MonyYeHHble B 0611acTu - ncnonb3oBaTb 6a3oBble
bHOW MaTeMaTU4eckux 1 (M) 3HaHWSA, MOSy4YEHHbIE B
mMaTemMaTukun u ECTECTBEHHBIX HayK, B obnactu matemMaTuyeckmx u
MeXaHWKM C (Mnn) ecTeCTBEHHbIX HaykK, B
npodgeccnoHanbHON NPOECCUOHANBHON
ACATENBHOCTU AEeATENbHOCTU.
Brnagets:
Orl1K-1.3. | meeT HaBblkn Bbibopa - HaBblkaMu BbIbOpa MeToa0B
MEeTOLOB peLleHus 3agau pelleHuns 3agay
NPOodEeCCUOHanbLHOM npocheccroHansHou

NEATEeNbHOCTN Ha OCHoBe | AGATENbHOCTY Ha 0CHOBE
TEeopeTUYECcKNX 3HAHUN TeopeTU4EeCKUX 3HaHNN.




12. O6bem AucuMNIMHbI B 3a4eTHbIX eauHuuax/yac. (8 coomeemcmeuu C y4ebHbIM
nnaHom) — 2/72.

dopmMa NpomMeXyTOYHOM aTTecTaumm - 3a4erT.

13. TpyaoemkocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bug yuebHoii paboTbl Bcero o cemectpam
6 cemecTp Ne cemecTpa
KoHTakTHas paboTta
nekumm 16 16
B To“_" npakTnyeckue 16 16
ymncne:
nadopaTopHble - -
CamocTtosaTensHas pabora 40 40
B TOM 4mncne: kypcoas paborta
(npoekKT)
dopma NpoMeXyTo4HON aTTecTaumm-
3a4yem
WToro: 72 72

13.1. CogepxaHme AUCLMNIIUHLI

Ne Peanusauuns
n/n pasgena
HanmeHoBaHue pasnena c OUCUMMANHBI C
ogepxaHue pasgena ancumnimvHbl
OUCLUMMANHBI NMOMOLLIbIO
OHNawnH-Kypca,
QYMK*
1. NNekuunn
1 . https://edu.vsu.r
M3yyaloTca OCHOBHblE CBOWCTBa BbINMYKIbIX -
Bbinyknble MHOXeCTBA. MHOXECTB u/course/view.p
: hp?id=6399
2 . https://edu.vsu.r
[lokasbiBalOTCA TEOpeMbl O CBOMCTBAX CymMM ;
CyMma MHOXeCTB. MHOXECTB u/course/view.p
) hp?id=6399
3 [alTca npumepbl Ha BblYMCNEHUE Bbinyknon | https://edu.vsu.r
Boeinyknas obornouka, -
Teopema KapaTeonoph 0605104KK N  [OoKasbiBaeTca  Teopema u/co_urse/wew.p
' Kapateogopw. hp?id=6399
4 https://edu.vsu.r
Teopema 06 otgenumocTy, | [JokasbiBaeTcd Teopema 06 OTAENMMOCTH, u/course/view.p
OrnopHas rMnNepnocKoCTb. NPUBOANTCS €€ NPUIOXEHME. hp?id=6399
5 OKcTpemMarnbHble TOYKN, . https://edu.vsu.r
g HokasbiBaeTca Teopema KpenHa-Munbmana. .
Teopema KpenHa- MPUBOASTCS NPUMEpbI u/course/view.p
MunbMaHa. P pumepel. hp?id=6399
6 . https://edu.vsu.r
AvnameTp " paguyc | JokasbiBatoTcs OCHOBHblE cBoucTBa .
MHOXecCTBa AnameTpa 1 paguyca MHOXeCTBa u/co_urse/wew.p
: : hp?id=6399
7 MpumMepbl Ha BbluMCEHME https://edu.vsu.r
AvameTpa " paguyca | PaccmaTpuaroTca npumepsl. u/course/view.p
MHOXECTB hp?id=6399
8 Pa3buenne MHOXecTBa Ha https://edu.vsu.r
[okasbiBaeTcss TeopemMa O  pasbuneHun -
H4acTU MeHbLUero Anametpa. | o o o o u/course/view.p
PeweHnne 3agayu ansi ' hp?id=6399
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n=2

https://edu.vsu.r

n _MEDHbI Criyval. N3yyaetca  MHOXecTBa B n -MEPHOM | \\/course/view.p
NPOCTpPaHCTBe. hp?id=6399
10 Sanava ° MIOKPEITIV https://edu.vsu.r
MHOXeCTBa roMmoTeTuyHbIMK | [lokasbiBaeTca Teopema 06 aKBMBaANEHTHOCTH u/course/view.p
n 3agaya o6 ocBelleHuM, | ABYX 3ajavy. —— :
9KBMBANEHTHOCTb 3a4au. hp?id=6399
1 Pelenrue sanaqn 0b [okasbiBaeTca Teopema 06 ocBeLieHMM ips.//edu.vsi.r
n=2 MHOXECTB Ha NIIOCKOCTU u/ co_urse/ VIEW.D
ocBelleHnn ansa . . hD?Id:6399
12 3agaun 06 ocBelwleHMM M O NOKpbITMM | hitps://edu.vsu.r
HeorpaHn4yHble MHOXECTBa. | FOMOTETUYHbLIMU n3yyarTcs ansa | u/coursel/view.p
HeorpaHN4YeHHbIX MHOXECTB. hp?id=6399
13 - | https://edu.vsu.r
Teopema Xennu (1,2). 'E:OKSZ:::F;;?_M TOHHOCTE — BCEX  yenosim u/course/view.p
' hp?id=6399
14 https://edu.vsu.r
MpunoxeHnsa Teopembl MpuBoaaTcs pasnuyHble NPUNoXeHns .
Xennu. TeopeMbl Xennu. u/ cqurse/ VIEW.D
hp?id=6399
15 MpuBoantcs oblias oueHka KOHCTaHThl | https://edu.vsu.r
KoHcTtaHThl FOHra (1,2). KOHra. Bbluucnsaetca koHTaHTa HOHra B | u/course/view.p
3BKIIMAOBOM Criyyae. hp?id=6399
16 https://edu.vsu.r

MpyMepbl Ha BbluUCIIEHNE
KOHCTaHTbI FOHra.

PaccmaTpuBaloTcsi  KOHKpETHble
BbIMUCINEHUSI KOHCTaHTbI FOHra.

npumepsbl

u/course/view.p
hp?id=6399

2. lNMpakKkTtnyeckme 3aHATUA

BbII'IyKJ'I bleé MHOXeCTBa.

|/|3y‘-la|'0TCFI OCHOBHbIE CBOWCTBa BbIMYKIbIX
MHOXXEeCTB.

https://edu.vsu.r
u/course/view.p
hp?id=6399

CyMma MHOXeCTB.

[okasbiBatoTcA Teopembl O CBOMCTBax CyMM
MHOXeCTB.

https://edu.vsu.r
u/course/view.p
hp?id=6399

Bobinyknas obonouka,
Teopema Kapateonopw.

[atoTca npumepbl Ha BbIYUCIEHME BbIMYKIOM
obornoykMn M OokasblBaeTca  Teopema
KapaTteogopw.

https://edu.vsu.r
u/course/view.p
hp?id=6399

Teopema 006 oTaenumMocTw,
onopHasi r’MnepnIoCKoCTb.

Noka3biBaeTca Teopema 06 OTAENMMOCTH,
NMPUBOAUTCA €€ NPUIOXEHME.

https://edu.vsu.r
u/course/view.p
hp?id=6399

OKcTpemManbHble TOYKN,
Teopema KpeiHa-

HokasbiBaeTcs Teopema KpenHa-MunbmaHa.
MNpuBoasaTca npumepsl.

https://edu.vsu.r
u/course/view.p

MunbmaHa. hp?id=6399
OnameTp 1 pagnyc [okasbiBatoTcA OCHOBHbIE cBoncTtBa | https://edu.vsu.r
MHOXeCTBa. anameTpa v pagnyca MHOXecCTBa. u/courselview.p
hp?id=6399
Mpumepsbl Ha BblYMCNEHWE PaccmatpuBatotcs npumepsl. https://edu.vsu.r
anameTpa 1 pagumyca u/courselview.p
MHOXeCTB hp?id=6399
Pa3bneHne mHOXecTBa Ha [okasbiBaeTca Teopema O pa3buenHun | https://edu.vsu.r
YacTu MeHbLUEro gMaMeTpa. | MHOXECTB. u/course/view.p
PelueHnve 3agayn ans hp?id=6399
n=2
N -MepHbIit cryyai. Mayuaetcss  MHoxectBa B  |V-mephom | hitps://edu.vsu.r
npocTpaHcTBe. u/course/view.p

hp?id=6399

3agaya 0 NoKpbITUK

[okasbiBaeTcst Teopema 06 3KBUBANEHTHOCTH

https://edu.vsu.r
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0 | MHOXecTBa rOMOTETUYHBIMW | OBYX 3a4av. u/course/view.p
M 3aga4a o6 ocBeLLeHUn, hp?id=6399
3KBMBANEHTHOCTb 3aau.

1 | PeweHue 3apayin ob [okasbiBaeTcss Teopema 06 ocBeweHun | https://edu.vsu.r
1 n=2 MHO>ECTB Ha MNIIOCKOCTH. u/course/view.p
ocBelleHun ans . hp?id=6399
1 | HeorpaHnyHble MHOXecTBa. | 3agaun 00 oOcBelleHMMn W 0  NokpbiTuM | https://edu.vsu.r
2 roMOTETUYHBIMU n3y4yarorcs ans | u/course/view.p

HeorpaHN4YeHHbIX MHOXECTB. hp?id=6399
1 | Teopema Xennu (1). [okasblBaeTcs TOYHOCTb BCex ycrnosun | https://edu.vsu.r
3 Teopembl Xennu. MpuBoasaTca | u/course/view.p
JokasaTenbCcTBa TEOPEMbl Xennu. hp?id=6399

1 | MpunoxeHus Teopembl Mpusoaarcsa pasnun4Hbie npunoxenus | https://edu.vsu.r

4 | Xennu. TeopeMbl Xennu. u/coursel/view.p

hp?id=6399

1 | KoHcTtaHThl KOHra (1,2). MpuBoantca obwasi oueHka KOHCTaHThl | https://edu.vsu.r

5 KOHra. Bbluncnsietcs koHTaHTa HOHra B | u/course/view.p

3BKIIMAOBOM Criyyae. hp?id=6399

1 | Mpumepsbl Ha BblMUCHIEHNE PaccmaTtpuBaloTCcsl  KOHKpeTHble  npumepsl | https://edu.vsu.r

6 | koHcTaHThI KOHra. BblYMCIIEHUSA KOHCTaHTbI KOHra. u/course/view.p

hp?id=6399

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne | HanmeHoBaHue TeMbI Bugbl 3aHATUI (4acoB)

n/ (pasnena) Nexkuun | Mpaktuyeckme | JlabopaTopHble CamoctosiTensHas Bcero

n ONCLUNNINHBI paboTa

1. | Boinyknble MHOXecCTBa 6 6 16 28

5 OnameTp 1 pagnyc 6 6 14 26
MHOXeCTBa.

3. | Teopema Xennu 4 4 10 18
UToro: 16 16 40 72

14. MeToaun4yeckme yKasaHus ans ooy4arolmxcs no 0OCBOEHUIO AUCLUNTIUHDI:

B npouecce npenogaBaHus OUCUMNIIVHBI UCMOMb3YOTCA Takne Buabl y4ebHon paboThl,
KakK nekuuu, npakTmyeckme 3aHATUHA, a Takke pasfuyHble BuAbl CaMOCTOATENbHOW paboThbl
oOyvarowmxca. Ha nekumsx msnaraeTcs TeopeTuyeckuii Matepmar, Ha NpakTUY4eCcKUX 3aHATUSAX
paccMaTpmMBaloTCa MpUMEpbl U pellarTcs 3ajaydm no  TeopeTudeckoMy maTepuany,
NPOYNTAHHOMY Ha NEKLMSIX.

Mpn wm3yyeHum «kypca «KombuHaTtopHass reomeTpusi» obyyawowmumcs cregyet
BHMUMAaTENbHO CNyLlaTb WU KOHCNEKTUPOBATb Matepuar, nanaraembii Ha ayauTOPHbIX 3aHATUSX.
[na ero NOHMMaHUA N KAYEeCTBEHHOrO YCBOEHUSI Heobxoauma akTMBHas camoCcTosTeNbHas
paboTa, B Xo4e KOTOpOM pekoMeHayeTCs cneayolwas nocnegoBatenbHOCTb JENCTBUN.

1. Tllocne kaxgom nekuunm CTyaeHTam pekoMeHayeTca noapobHo pasobpaTb
NPOYUTAHHBIN TEOpPeTUYECKU MaTepuarn, BblydUTb BCe onpeaeneHus 1M ¢opMynnpoBKu
TeopemMm, pasobpaTb NpuMepbl, peLlleHHble Ha nekumn. [lepen cneaylowen nekuun,
obs13aTenbHO NOBTOPUTL MaTepuan npeabiayLuen nexkumm.

2. lepen npakTMyYecknm 3aHATUEM 00s3aTeNbHO MOBTOPWUTH NEKLMOHHBIM MaTepuan.
[Mocne npakTU4YecKoro 3aHATUA elle pa3 pas3obpaTb pelleHHble Ha 3TOM 3aHATUU NpUMEPpHI,
nocrne 4ero fMpUCTYNUTb K BbINOSTHEHWIO AOMAaLUHero 3agaHus. Ecnn npu pelweHnn npumepos,
3a[aHHbIX Ha AOM, BO3HMKHYT BOMPOCHI, 0653aTenbHO 3af4aTth UX Ha cnegyowemM npakTm4eckom
3aHATUM UNU B NPUCYTCTBEHHbIN Yac rnpernogasaTternto.

3. MNpn NoAroToBKE K NPaKkTUYECKUM 3aHATUAM MOBTOPUTb OCHOBHbIE MOHATUS MO TEMaM,
n3yunTb Npumepbl. Pelas 3agayv, npeaBapuTeribHO NOHATb, KAKOW TeopeTUyYeckun maTtepuan
HY)XHO Mcnonb3oBaTb. HameTuTb NnaH peweHus, nonpoboBaTb Ha €ro OCHOBE penTb
npakTuyeckne 3agayu.
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https://edu.vsu.ru/course/view.php?id=6399

4. BblbpaTb Bpems gnga paboTbl ¢ nutepaTypon no gucuunnvHe B 6mubnuorteke vnu B
cucTteMe «ANEKTPOHHbIN YHUBEPCUTET».

CamocToaTenbHasa pabota HanpaBneHa Ha @dopmMmuMpoBaHMe HaBblkOB paboTbl C
pasnUYHbIMM UCTOYHMKAMKM, CUCTEMATU3ALMIO NONYYEHHOM MHOPMaUnn, pelleHne 3agad.

15. lMepeyeHb OCHOBHOW W [OONOJNIHUTENLHOM nUTEpaTypbl, PECYpCOB WHTEPHET,
HeOGXOAVIMbIX AnAa oCBOeHUA oncumnniinHbIi

a) OCHOBHad nutepartypa:

Ne n/n NcToYHMK

Konmozopos, AHOpet Hukonaeeuy. SnemeHmsl meopuu hyHKUUU U
yHKUUOHaIbHo20 aHasnu3sa : [y4ebHuk] / A.H. Konmoeopos, C.B. ®omuH ; Mock.
eoc. yH-m um. M.B. JlomoHocoea .— UN30. 7-e .— M. : Quamamnum, 2004 .— 570
C.:Uun.

0) gononHMTenbHasa nuTepaTtypa:
Ne n/n UemoyHuk

Xapasuweunu, AnekcaHOp bexxaHogu4. BeedeHue 8 KOMGUHaMOPHYO
eeomempuro / A.b. Xapasuweunu ; Téunucckul eoc. yH-m, MIH-m npuknadHou
Mmamemamuku um. N.H. Bekya .— T6unucu : N30-eo Téunuc.yH-ma, 1985 .—
148,[1]c.

Bnadumup puzopbesuy bonmsHckud, Nspausnb Llydukosu4 ['oxbepe

3. Teopembi u 3adaqu kKombuHamopHou eeomempuu, M., Hayka, 1965. 108 c.

Tupax 23000 3k3.Cepusi Mamemamud4eckas bubnuomeyka, eblrnycK 4
Konmozopoe, AHOpelu Hukonaeeuy4. SnemeHmbl meopuu oyHKUUU U
pyHKUUOHaIbHO20 aHasu3a : y4ebHoe rnocobue 0 cmyd. mam. criey. yH-mos /
A. H. Konimoeopos, C. B. ®omuH .— 2-e u30., nepepab. u don. — M. : Hayka, 1968
— 496 c. : un.

l'ypeeuy, AnekcaHdp [Nempoeu4. C60pHUK 3a0ay Mo hyHKUUOHaIbHOMY
aHanusy : 0515 cmyOeHmo8 MexaHUKo-Mmamemamudeckux ¢ghakyrbmemos / A.T1.
l'ypesuuy, J1.6. 3eneHko ; Capam. eoc. yH-m um. H.I". YepHbiuiesckoeo .—
Capamos : 130-e0 Capam. yH-ma, 1987 .— 106, [1] c. : un.

Pbi6Hukoe, KoHcmaHnmuH Anekceesu4. BeedeHue 8 KOMBUHAMOPHbIU aHanus /
K.A. PbibHuko8 .— 2-e u3d. — M. : 30-eo MI'Y, 1985 .— 307,[1] c. : un.

Xosnn, M. Kom6uHamopHbit aHanu3 / M. Xonn ; lep. ¢ aHen. K.A. PbibHUKOBa .—
7. M. : 130-60 uHocmp. num., 1963 .— 96, [1] c. — (bubnuomeka cbopHuka
"Mamemamuka") .— [Napan. mum. n. aHan. ¢pakc. — bubnuoep.: c.94-96.
HaHnuep, J1. Teopema Xennu u ee npumeHeHus / J1. JaHuep, b. proHb6aym, B. Knu
8. ; Mep. c aHen. C.U. Sanezannep, Nod ped. .M. Aznioma .— M. : Mup, 1968 .—
169,[1] c. : un.

B) MH(POPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE PECYPChI:
Ne
n/n

NcTouHnk

lNoeopenos, A.B. AHanumu4eckasi ceomempusi [OrnekmpoHHbIl pecypcl/
lNozopenos A.B. — OnekmpoH. mekcmosbie 0aHHble. — Mockea, MXXesck:
9. | PeeynsipHas u xaomudeckasi OuHamuka, VIHicmumym KOMIbomepHbIX
uccnedosaHud, 2019. — 208 c. — Pexxum docmyna:
http://www.iprbookshop.ru/91909.html. — 36C «IPRbooks»

10. | O6C «JlaHb» : http://e.lanbook.com

11 AnekmpoHHbIlU kKamasoe HayuyHou 6ubnuomeku BopoHexxckoeo

" | 2ocydapcmeeHHo20 yHUsepcumema. — (http // www.lib.vsu.ru/)

12. | Google, Yandex, Rambler

13. | SnekmpoHHkIl Kypc hitps://edu.vsu.ru/course/view.php?id=6399

14. | HayyHas anekmpoHHas bubnuomeka eLIBRARY.ru — pechepamei, rosnHele



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3096&TERM=%D0%9A%D0%BE%D0%BB%D0%BC%D0%BE%D0%B3%D0%BE%D1%80%D0%BE%D0%B2,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3096&TERM=%D0%A5%D0%B0%D1%80%D0%B0%D0%B7%D0%B8%D1%88%D0%B2%D0%B8%D0%BB%D0%B8,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%91%D0%B5%D0%B6%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://math.ru/history/people/boltyanskiy
https://math.ru/lib/author/gohberg
https://math.ru/lib/ser/mlib
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3096&TERM=%D0%9A%D0%BE%D0%BB%D0%BC%D0%BE%D0%B3%D0%BE%D1%80%D0%BE%D0%B2,%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3096&TERM=%D0%93%D1%83%D1%80%D0%B5%D0%B2%D0%B8%D1%87,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%9F%D0%B5%D1%82%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3096&TERM=%D0%A0%D1%8B%D0%B1%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2,%20%D0%9A%D0%BE%D0%BD%D1%81%D1%82%D0%B0%D0%BD%D1%82%D0%B8%D0%BD%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3096&TERM=%D0%A5%D0%BE%D0%BB%D0%BB,%20%D0%9C.%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3096&TERM=%D0%94%D0%B0%D0%BD%D1%86%D0%B5%D1%80,%20%D0%9B.%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/
http://www.lib.vsu.ru/%29
https://edu.vsu.ru/course/view.php?id=6399

MmeKCcmbI HayYHbIX cmameul U3 pOCCUUCKUX U 3apybexXHbIX XYpPHarnoe
AnekmpoHHo-6ubnuomeyHas cucmema IPRbooks — nostHomekcmosgas basa

15. | y4ebHbIx u y4ebHO-MemoOuYeCcKUX 311eKmMpPOHHbIX U3daHuu
(http://www.iprbookshop.ru)

OnekmpoHHo-6ubnuomeyHas cucmema «36C FOPAUT» — nonHomekcmosas 6a3a
y4ebHbIX U y4ebHO-MemoOUYeCKUX 3NeKMPOHHbIX uddaHul (www.biblio-online.ru)

16.

16. NMepe4vyeHb y4eOHO-MeTOANYECKOrO obecneyvyeHns AN CaMOCTOATEeNIbHOW paboTbl

Kypc AOucumnnmHbl MOCTPOEH Takum obpa3om, 4ToObl MNO3BONUTL  CTyAEeHTaM
MakCUMarnbHO MpPOSABUTbL CMOCOOHOCTb K camocTosiTenbHoM pabote. [Ona  ycnewHoun
caMoCToATENbHOM paboTbl NpeanonaraeTcs TECHbIM KOHTAKT C NpenofaBaTenieMm.

N3yyeHne pucumnnuHbl crnegyet HavmHatb € npopaboTkm  HacToswen paboyen
nporpammbl, 0coboe BHUMaHWe, yaenss uensm 1 3agadam, CTPyKType U CoaepXaHuto Kypca.

CTyoeHTam pekoMeHOyeTca nonyyntb B Ombnuoteke yyebHylo nuTepatypy no
ancumnnuHe, Heobxoammyro Ans addekTUBHON paboThl HA BCeX BUAAX ayaUTOPHbIX 3aHATUN, a
TaKke Ans cCaMoCcToATeNbHOM paboTbl NO U3yHEHUIO ANCLMUNIIUHDI.

CBoOeBpeMeHHOE N KayeCTBEHHOE BbIMOSIHEHME CaMOCTOATENbHOW paboTbl GasupyeTcs
Ha CcobGnNIOEeHUN HaCTOAWMX peKoMeHOauMnh W U3YYeHUU pPEeKOMEHAOBaHHOW nuTepaTtypbl.
CTyoeHT MOXeT [OOMNOSMHUTb  CMAMCOK  UCMOMb30BaHHOW  NMTepaTypbl  COBPEMEHHbIMU
WUCTOYHWKaMW, He npeacTaBneHHbIMA B CMUCKE pPEKOMEHOOBaHHOW nutepatypbl, U B
AanbHenwemM uncnonb3oBaTb COOCTBEHHbIE MOArOTOBMEHHbIE Yy4ebHble MaTepuanbl MNpu
HanMcaHUN KypcoBbIX N OUNSIOMHbIX paboT.

YcnewHoe OCBOEHWE Kypca npegnoriaraeT akTMBHOE, TBOPYECKOE y4yacTue CTydeHTa
nyTeM niaHOMepPHON, NOBCEAHEBHOWN paboThI.

B TeueHue cemecTpa CTyAeHTbl pelialT 3agadn, ykasaHHble npenogaBaTenem, K
KaXXOOMy 3aHSTMIO, OCYLLECTBNAETCA KOHTPOSlb MOCELLAaeMOCTU U BbINOMHEHUS BCEX BUAOB
CaMOCTOATENBHOWN paboThl.

CamocTosaTenbHasa pabota obecneumBaeT NOArOTOBKY CTyAEHTa K KOHTPONbHOW paboTe
1 3a4eTy no amcunnnuHe «KombrnHaTtopHas reomeTpus».

CamocTosaTenbHasn paboTta BKYaeT creayowme Buabl pabort:

- paboTa ¢ NekunoHHbIM MaTepuanom, npegycmaTpusatoLiasi npopaboTKy KOHCNEKTa
nekunn n yyebHom nutepartypsl;

- BbINONIHEHNE AOMALUHEr0O 3a4aHuns K 3aHATUIO (pelleHne 3agad, BbiNoSTHEHNE
yNpaKHEHWI);

- MOArOTOBKA K MNPaKTUY4ECKUM 3aHATUAM;

- MOArOTOBKA K KOHTPONbHbIM paboTawm;

- MOAroTOBKA K TECTY;

- MOArOTOBKA K 3a4eTy.

PaboTa ¢ NeKUnoHHbIM MaTepmanom:

MpopaboTka NeKUMoHHOro MaTepmana CBOAUTCSA K MPOYTEHUIO KOHCMEKTA NEKUUIA U/unm
pekoMeHOoBaHHOW  nuTepaTtypbl. PekomeHayeTcs npu  CaMOCTOATENbHOM  npopaboTke
mMaTepuana: BO-MepBblX, BHUMATENbHO MpPOAHANM3NPOBaTb TEOPETUYECKUN MaTtepuan,
NPeanioXXeHHbIN B NEKUMSX, BO-BTOPbIX, 03HAKOMUTLCA C Matepuanamm no COOTBETCTBYHOLLEN
TeMaTuke U3 peKoMeHayeMbIX MICTOYHMKOB.

MoaroToBka K NpakTU4ECKUM 3aHATUSIM U KOHTPONbHOW paborTe:

lMpakTnyeckne 3agaHusa — 3afgaHus, HanpasneHHble Ha POPMUPOBaHNE 3HAHUW, YMEHUN
N HaBbIKOB OBy4atoLmxcs.

KoHTponbHas pabota — cpeacTBO, MO3BOMSAKOLEE OLEHUTb YMEHWe CTydeHTa
CaMOCTOATENBHO W TBOPYECKU pacCyxgaTb B pamMKkax W3y4eHHOW TeMbl, PYKOBOACTBYSICb
COOTBETCTBYHLUUM HAYYHbIM UHCTPYMEHTapUEM y4ebHON NCLNNANHDI.

Mpy NOAroToBKE K MPaKTUYECKMM 3aHATMAM UM KOHTpOSibHOW paboTte HeobxogmMmo
ob6paTUTbCA K KOHCMEeKTaM NeKuun no [aHHOMY BOMPOCY W PEKOMEHAYEMbIM WMCTOYHMKAM,



4YTOObl YTOYHUTH TEPMMUHOSIOIMIO; BHMMATENbHO MNPOAHANU3NPoOBaTb X0 pelleHus 3ajaud,
NpeanoXeHHbIX B MeKUMaxX; CaMOCTOATENbHO pewunTb no 1-2 3agayn COOTBETCTBYHOLLEN
TEMaTUKN U3 pekoMeHayeMblx COOPHUKOB 3aau.

MogroToBkKa K TecTy

TecTbl — 3TO BOMPOCHLI UMW 3afaHudA, npegycMmaTpuBalroLMe KOHKPETHbIW, KpaTKuW,
YeTKMA OTBET Ha uMmerowmecs 3TanoHbl OTBeTOB. [lpM caMoCTOATEeNnbHOW MNOAroTOBKE K
TeCTUpOBaHUIO Heobxoaumo npopaboTaTb NEKUMOHHbIM MaTtepuan, a Takke matepuan
NPakTU4ECKNX 3aHATUM MO AucuuninHe. 3apaHee BbICHUTb BCe YCMOBUS TECTUPOBAHUSA, B
4YacTHOCTW, BpeMsi, OTBOOUMOE Ha TeCTUpOBaHME, KONMMYECTBO BOMPOCOB B TeCcTe, KpUtepuu
oueHkn pesynbTaToB. [MpucTtynas Kk pabote ¢ Tectamu, BHUMATENbHO M OO KOHLA MpoYTUTE
BOMPOC W npefnaraeMble BapwaHTbl OTBETOB. Bbibepute npaBusbHble (MX MOXET ObiTb
Heckonbko). Ha oTgenbHOM nuCTKe OTBETOB BbiNMWwMTe uudpy Bonpoca U BGykBbl,
COOTBETCTBYHOLLME NMPaBUSibHLIM OTBETaM. Ecnn Kakon-To BONpoC okasarncs YypesBbl4anHo
TPYOHbLIM, TO He TpaTbTe MHOrO BpeMeHu Ha Hero. [lepexoauTte K Apyrum Bonpocam, nocne
OoTBeTa Ha KOTOpble, HYXHO BEpHYTbCA K nponylleHHbIM BonpocaM. O6a3aTenbHO HYXHO
OCTaBUTb BpeM4 41151 MTPOBEPKU OTBETOB, YTOObI n3bexatb MexaHU4YeCcKnx oLmnbok.

MogroTtoBka K 3a4eTy

[nsa ycnewHon caaym 3aveta pekomeHgyeTcs cobnogaTs cregylowme npasuna:

1. MNoaroToBKa K 3a4yeTy AOSMKHA MNPOBOAUTBLCS CUCTEMATUYECKW, B TeyeHue BCero
cemecTpa.

2. \HTeHCcUBHasi NOAroTOBKa AOSMKHA HaYaTbCA He No3aHee, YeM 3a MecsL - nontopa 40
3ayeTa: CTYOeHT pacnpefenser TeopeTuyeckMe BOMPOCbl TakuM o06pasoMm, 4YToObl ycneTb
Bbly4UTb UM NOBTOPUTL UX MOSIHOCTBLIO 40 Havana ceccuw.

3. 3-4 pgHA nepen 3a4eToM HeobXoAMMO WUCMONb30BaTb ANA MOBTOPEHUS: CTYAEHT
pacnpegensietT BOMpPOCbl Ha nepBble 2-3 [OHA, OCTaBMB MOCNeaHun [eHb CBOOOAHbLIM.
MocnegHun geHb MCMNONb3yeTcs AN NOBTOPEHUS Kypca B LernoM, YTobbl cucteMaTmanpoBaTtb
Martepuarn, a Takke Aoy4nTb HEKOTOPbIE BOMPOCHI.

17. OOpa3oBaTenbHble TEXHOJNIOMUMU, UCMNONb3yeMble pAns peanu3auum y4ebOHoOWM
AVUCLUMUMIINHBbI, BKIOYaA AUCTaHUMOHHblIe ob6pa3soBatenbHblie TexHonoruu (OOT,
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4eHue):

Mpy u3yyeHUn [UCUMNANHBI WUCMONb3YKTCA aKTMBHbIE W WHTEPAKTMBHbIE (HOPMbI
NpoBeAEHNS NEKLMIA U NPaKTUYECKNX 3aHATUN.

B ocHoBy meTtoponormm oOGyyeHuMs OaHHOW OUCLMMNIIMHE LIenecooOpasHO MONoXUTb,
obpasoBaTenbHble TEXHOMOMMKN, NpegycMaTpuBatoLLMe akTMBHOE BOBIeYeHne oby4varomxcs B
xof obpasoBaTenbHOro npouecca: YCTaHOBMEHME MEXNpeOMETHbIX CBA3er, 0003HayeHune
TEOpPEeTUYECKOro 1 NPaKTUYEeCKOro KOMNOHEHTOB B y4ebHOM MaTepuane.

AvcumnnMHa MOXeT peanu3oBbIBaTbCA C NMPUMEHEHVWEM 3NEKTPOHHOrO Oby4eHus Ha
OCHOBE [AWMCTaAHUMOHHbIX 0OpasoBaTeNbHbIX TEXHOMOrMK, Hanpumep, Ha nnatgopme
«3nekTpoHHbIn yHuBepcuteT BIY» (https://edu.vsu.ru/course/view.php?id=6399).

lMepeyeHb HeobOXoAMMOro nporpamMHOro obecneyeHnsa: onepauMoHHas cucTtema
Windows unun Linex, Microsoft Windows 10 Enterprise, LibreOffice 5 (Writer (mekcmossbit
npoueccop), Math (pedakmop ¢popmyn)), 6paysep Mozilla Firefox, Opera wnn Internet.
OcyulecTBnsaeTca UHTEPaKTMBHAsA CBA3b C NpenogaBaTenem Yepes CeTb MHTEPHET, NPOBOASATCSH
MHOMBMAOYaNbHbIE OHMANH KOHCYNbTaLWW.

18. MaTtepmanbHO-TeXHU4YeCcKoe obecnevyeHne AUCLUNIUHbI:

YuebHas aygutopus: cneumannsnpoBaHHas mebens.

[na camoctositenbHon paboThl: KomnbloTepbl, HOYTOYKM C NoaKntovYeHneM K MHPOPMaLMOHHO-
TENEeKOMMYHUKALUMOHHOW ceTu «W/HTepHeT», OOCTYyNnoM B 3MEKTPOHHYH MHAOPMAaLNOHHO-
obpasoBaTtenbHyto cpeay BIY:

Ubuntu (6ecnnatHoe n/vnn ceoboaHoe MO, nuueHsus: https://ubuntu.com/download/desktop );
Visual Studio  Community  (6ecnnatHoe n/vnu csoboaHoe MO,  nuueHsus


https://edu.vsu.ru/course/view.php?id=6399

https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser General Public
License (LGPL), 6ecnnaTtHoe n/vunu ceoboaHoe MO, nuueH13usa: https://ru.libreoffice.org/about-
us/license/ ); Lazarus (GNU Lesser General Public License (LGPL), 6ecnnatHoe w/unu
csobogHoe MO, nuueHsuns: https://www.lazarus-ide.org/index.php ); Free Pascal (GNU General
Public License (GPL), oecnnaTHoe n/mnm cBobogHoe Mno, NUUEH3NS:
https://lwww.freepascal.org/fag.html ); NetBeans IDE (GNU General Public License (GPL),
becnnaTtHoe w/vnn ceobogHoe MO, nuueHsna: https://netbeans.org/cddl-gplv2.html ); Python
2/3 (Python Software Foundation License (PSFL), 6ecnnatHoe wu/unu cBobogHoe [10,
nunueH13us: https://docs.python.org/3/license.html ); 46 Gimp (GNU General Public License
(GPL), 6ecnnaTtHoe u/unu ceobogHoe MO, nuueHsms: https://www.gimp.org/about/ ); Inkscape
(GNU General Public License (GPL), 6ecnnatHoe w/unun cBobogHoe [10, nuueHsus:
https://inkscape.org/about/license/ ); MiKTeX (Free Software Foundation (FSF), 6ecnnatHoe
n/vnn ceoboaHoe MO, nuueHsus: https://miktex.org/copying ); TeXstudio (GNU General Public
License (GPL), 6ecnnatHoe u/unn ceoboaHoe O, nuueHsns: https://texstudio.org/ ); Maxima
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsns:
http://maxima.sourceforge.net/faq.html ); Denwer (6ecnnatHoe w/unun cBobogHoe [0,
nnuensus: http://www.denwer.ru/fag/other.html ); 1C: Tlpeanpustne 8 (6ecnnaTtHoe w/mnu
ceobogHoe 10O, nuueHsus: https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader

(6ecnnatHoe n/mnm cBobogHoe Mno, nuueH3nsa
https://www.foxitsoftware.com/pdflireader/eula.html ); Deductor Academic (Academic Free
License, OecnnaTtHoe n/nnu cBobogHoe Mno, NULEH3NS:

https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/unu ceoboaHoe MO, nuueHsuns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
B6ecnnaTtHoe n/unu ceobogHoe MO, nuueHaus: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/vnun cBobogHoe [10O, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/unun csobogHoe [10,
nnuensus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), B6ecnnaTtHoe n/nnu ceBobogHoe Mno, NMUeH3uns:
https://www.virtualbox.org/wiki/Licensing_ FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nuueHaus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnn cesobogHoe [0, nuueHsusa: https://www.postgresqgl.org/about/licence/ );
GeoGebra (6ecnnaTiIHoe u/unu ceobogHoe MO, nuueHsus: https://www.geogebra.org/license );
R (6ecnnaTtHoe u/vnn ceol16oaHoe MO, nuueHsuns: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnaTtHoe u/unu ceobop Hoe O, nuueHauns: https://wingware.com/license/wing101 );
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19. OueHouYHble cpeacTBa AN NPOBeAeHUSA TeKYLLUEeN U NPOMEeXYTOYHON aTTecTauumn

MopsiAoK OLIEHKN OCBOEHMSA 0By4atoLLmMmmcsa y4eGHOro matepumana onpeaensiercs
coaepkaHUeM creayoLwnx pa3aenos AUCUMMNIIVHBI

No HanmeHoBaHve WHankaTop(bl)
n /_n pasgena gucumnnuHel | KomneteHumna(mn) JOCTMXEeHUs OueHouHble cpeacTBa
(mogyns) KOMNeTeHuuUu




OlnK-1.1.
O6napaet
Bbinyknble
6a3oBbIMU
MHOXeCTBa.
CyMma MHOXecCTB SHaHWsIMU, W Y
' MOMNyYeHHbIMU B CTHbIW ONpoc
Bbinyknas o6onouka, WHaveuagyarnbHble
obnactu
Teopema 3agaHuns
MaTeMaTUYECKUX U
KapaTteogopw.
(Mnn) ecTecTBEHHbIX
Hayk
Teopema o0 OrK-1.
OoTAENIMMOCTH, CnocobeH
onopHas HaxoauTb,
rMnNepnsiocKoCTb. dopmynumpoBaTb
SKcTpemarnbHble n peliatb OnMK-1.2.
TOYKM, TeOpemMa | akrtyarbHble n Ymeer .
KpeitHa-MunbmaHa. | sHaunmble NCMONb30BaTh WX B MyCTHb'” onpoc
PasbneHune npobnemsbl npodeccmnoHanbHom Hﬂ"gg%ﬁamj;b”b'e
MHOXeCTBa Ha 4acCTW | pyHOaMeHTanbH AEeATENbHOCTH
MeHbllero auvameTpa. | on matemaTukn 1
PeweHne 3agauv ans | mexaHuku
N = 2.N -mepHbIil
cny4amn.
3apgava 00
OCBeLLEHNN. OriK-1.3..
Teopema Xennu (1). MmeeT HaBblkK YCTHBIN ONpoc
Teopema Xennu (2). BblbOpa meTooOB NHaveuayanbHble
MpunoxeHus pelleHns 3agad 3agaHung
TeopeMbl Xennu. npodgeccunoHanb
KoHTponbHas paboTa
lMpomexyToyHas aTTecTauns
Bonpochl k 3a4eTy
dopma KOHTPOSIS — 3a4eT

20. TunoBble OLEHOYHble cpeacTBa U MeToAMYEeCKMe MaTepuanbl, onpegensilowume
npoueaypbl OLleHUBaHUA

20.1. TeKywWwun KOHTPOIb

KoHTpornb ycneBaemocT MO AUCLUUMIIMHE OCYLLECTBRSETCS C MOMOLLbLIO Cneayowmnx
OLIEHOYHbIX CPEeACTB:

MpumMepHbIN NepeyeHb BONPOCOB YCTHOIO onpoca.

[MoHATME BbIMYKIIOro MHOXECTBaA.

Pa3amepHOCTb BbINYKIIOro MHOXeCTBA.

Bbinyknoe Teno, rpaHu Bbinyknoro Ttena. Cnocobbl 3agaHuWs BbINyKNoro Ttena.
Mpumepbl.

KacaTenbHbIn KOHYC, ero CBOUCTBA.

BbicTynarowme n KpanHue TOYKW.

[MoHATME onopHOW PYHKLUMN N ee CBOWCTBA.

MonsipHble (M OBOMCTBEHHbIE) APYT APYTY BbINyKNble Tena.
[ocTaTtoyHble NpuU3HaKky BbINMYKITOCTU MHOXECTBA.

Teopema 0 cyMMe MHOXECTB.

10 Bbinyknas obonouyka, Teopema Kapateogopw.

11.MMprmMepbl Ha BbIYMCNEHNE BbINYKON 06OMOYKN.

W
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12. Teopema 06 oTA4ENUMOCTHN, ONOPHAs r’MNepPnOCKOCTb.
13.3kcTpemarnbHble ToYkK, Teopema KpenHa-MunbmaHa.
14. nameTp n pagnyc MHOXeCTBa.

15. Pa3bueHne MHOXeCTBa Ha YaCT MeHbLUEro gnameTpa.
16.Pelwenune 3agaun gna N = 2.

17.MHoxecTBa B I -MepHOM NpoCTpaHCTBe.

18.3apava o6 ocselleHUN.

19.3apa4a 0 NOKPLITUN MHOXECTBA TOMOTETUYHBIMU.

20. HeoHpaHW4YeHHbIE MHOXeCTBa

21.Teopema Xennu (1).

22.Teopema Xennu (2).

23.T1punoxeHuns TeopemMbl Xernnu.

I'Ipumep mHonBuagyanbHOro sagaHus

1. CcpopmynupoBaTb M okasaTb MPU3HaKW, BblAensowmne cpean BCeX BbINyKMbIX
Ten wapsbl, annuncouasl, LeHTpanbHO-CUMMETPUYHbIE Tena.
2. [MycTb Ha NpaAMON faHa cucteMa n3 2n + 1 OTPe3KoB Takasi, YTO KaXKabl OTPEe30K

nepecekaeTca XoTs Obl C n OTpe3kamMn u3 3TOM cuctembl. [JokaxuTe, 4YTO TOraa Hamgetcs
OTPE30K, NepeceKkatoLLnm BCe OTPE3KN U3 3TOMN CUCTEMBI.

3. Teopema XaHa—baHaxa.

a) Ha nnockocTn gaHbl ABa HENEepeCceKaoLmMXCs BbINYKbIX MHOroyronbHuKa. [JokaxuTe,
YTO CyLLEeCTBYEeT Takas He nepecekarwollast Ux npsmMasi, YT0 MHOrOYroflbHUKN fiexaT no pasHble
CTOPOHBbI OT Hee. 6) O6obLWNTe 3Ty TEOPEMY Ha Criy4yan N-MepPHOro NPOCTPaHCTBa

4, a) llyctb HekoTOpas cuctema Ayr, NpUHaZnNexawmnx OAHOW OKPYXHOCTU U
UMEIOLLNX ASNMHY, MEHbLUYIO AfMHbBI NOSMTYOKPY>XHOCTU, obnagaet TeM CBOMCTBOM, YTO Kaxable
TpY Oyrn 9TOW CUCTEMbI UMEIOT, MO KpanHen mepe, ogHy obuyo Touky. [lokaxuTe, 4YTo Toraa
BCE AYrn 3TOW CUCTEMbI MMEIOT, MO KparHEN Mepe, OAHY OOLLYI0 TOYKY.

5. a) [lokaxxuTe, YTO ecrnn Kaxkable TPU TOYKM HEKOTOPOro NogMHOXECTBA NMOCKOCTU
MOXXHO MOKPbITb KPYyrom paguyca R, TO U BCe TOYKM MHOXECTBA MOXHO MOKPbITb KPYrom 3TOro
paguyca.

6. Ha npsamon BbibpaHo 100 mHoxectB A1, A2, . . . , A100, kaxxgoe n3 KOTOpbIX
asndgeTca obbeanHeHmem 100 nonapHO HenepecekalwLwmnxcss OoTpes3KoB. [okaxuTe, 4TO
nepecevyeHme mHoxects A1, A2, . .., A100 aenaetca o6beanHeHnem He 6onee 9901 nonapHo
HenepeceKkaLWmxcs OTpe3KoB. (To4vka Takke cHMTaeTcsl OTPE3KOM.)

7. Ha npsamon gaHbl 2k — 1 6enbin n 2k — 1 YepHbIN 0Tpe3ok. 3BecTHO, YTo nrobon
BGenbln OTpe3oK nepecekaetTcs XoTs Obl ¢ k YepHbIMK, a nbon YepHbih — XOTS Obl € K
6enbimun. [lokaxute, 4TO HANOQYTCA YEPHbIN OTPE30K, NEpPECEKAOLWNNCS CO BCEMU BenbiMu, U
Oenbin OTPEe30K, NepeceKkarLwmnncsl Co BCEMU YEPHbIMIN

8. Ha nnockoctT faHO KOHEYHOE MHOXECTBO ToYeK X U NPaBUibHbIN TPEYronbHUK T
. \3BecTHO, 4TO Ntoboe NnogMHOXKECTBO X' MHOXeCTBa X, cocTosllee n3 He bonee 4yem 9 Touek,

MOXXHO MOKPbITb OBYMSI MaparnmnenbHbiMKM nepeHocamn TpeyronbHuka T . [JokaxuTte, 4TO BCe
MHOXeCTBO X MOXHO MOKPbITb ABYMS NapannenbHbiMyM NepeHocamMmn TpeyronbHmka T.

9. Ha nnockoctM gaHo n ToYek, MPUYEM M3BECTHO, YTO Kaxdble TPU U3 HUX MOXHO
3aKno4unTb B KpYr pagunyca 1. [Jokaxute, 4TO BCE N TOYEK MOXHO 3aKNiOYnNTb B KPyr paguyca 1.

10.Teopema KOHra. Ha nnockocTn AaHo N TOYeK, pacCTOSIHNE MEXAY KaxabIMu OBYMS U3
KOTOpPbIX He 6onblie 1. [lokaxuTe, 4TO BCE 3TN TOYKM MOTYyT ObiTb 3aKMO4YeHbl B Kpyr paguyca

Ve

11. Teopema bnsuwike. [lokaxuTe, 4TO BCsIKas OrpaHMYeHHas Bbinyknas gurypa WUpUHBbI

1 3aknovaeT BHYTpU cebsa HekoTopbIn Kpyr paguyca 1/3.

12. [okaxuTe, 4TO BHYTPM NOOGOro BbINYKIIOro CEMUYTOfbHMKA €CTb TOYKa, HE
npuHagnexawasi H1 OAHOMY 13 YeTbIPEXYrONbHUKOB, 06pa3oBaHHbIX YeTBEPKAMMU €ro
COCEHUX BEPLUUH.




Ha nnockoctn gaHO HeCKONbKO naparnnernbHbIX OTPEe3KoB, NMpuyeM Ans MobbIX Tpex u3 HUx
HangeTtcsa npsMas, ux nepecekawowasn. [lokaxute, YTO HanZdeTCca nNpsaMasl, nepecekaroLwas Bce
OTPE3KMU.

MpumepHoe 3afaHne KOHTPOSIbLHOW paboThl

BapumaHTt - 1

1. [MycTb HekoTopasa cuctema Ayr, NpUHagnexawmx OgHON OKPY>XHOCTU U UMEIOLLMX
ANVHY, MEHbLUYIO ONWHbI NOMYOKPYXXHOCTM, obnagaeT TeM CBOMCTBOM, YTO Kaxdble Tpu Oyru
3TON CUCTEMbI UMEIOT, MO KparHeEn Mepe, OAHY OBLLYI0 TOYKY.
KakoB kpuTepui Ha AnNuHbl Ayr, 4TOBbl YyCrnoBue MOMapHOro nepeceyeHns Ayr 6bino
AOCTaTOYHbIM ANA CyLecTBOBaHWS 00Len TOYKM Ans BCen CUCTEMbI?

2. Tlyctb A n B okpyxHocTM paguyca 1 M 2 Ha MNIIOCKOCTU COOTBETCTBEHHO.

MocuntaTth A+B n A-B.

BapwuaHrT - 2

1. [lokaxknTe, 4YTO €CnNun Kaxkable TpU NpsiMble U3 HEKOTOPOro MHOXeCTBA MPSMbIX MOXHO
nepeceyvb Kpyrom paguyca r, To u Bce npsiMble N3 3TOr0 MHOXECTBa MOXHO nepeceyb Kpyrom
paguycar.

2. MNycTtb A € X — BbINyKNoe MHOXECTBO, x1 € intA n x2 € clA. [Joka3aTtb [X1, X2) c intA.

OnuncaHne TexHonornm nposegeHnd

TekyLwmin KOHTPOISb yCneBaeMocTu npeacTaBnseT cobon NpoBepKy yCBOEHUS y4ebHOro
MaTepuana TeopeTUYEeCcKOro M MNpPakTUYEeCKOro Xapakrepa, MpoBOAMTCS B COOTBETCTBUM C
[MonoxeHnem o Tekywen atrectaumm oby4varolmxca nNo nporpammam Bbiclero obpasoBaHus
BopoHexckoro rocygapCTBEHHOIO yHUBEpCUTETA.

Llenb Tekywiero KOHTpons:
CTUMYNMpPOBaHWEe NOBCEAHEBHOW CUCTEMaTUYECKON paboTbl 00yYatoLLmXCS;
NoBbILLEHME MOTUBALMM OBy4alOLNXCA K OCBOEHMIO ANCLUMNIINHDI;
npoBepKa 3HAHUN, YMEHUIN, HAaBbLIKOB N YPOBHS OCBOEHUSA KOMMNETEHLMMN.
3agaun TekyLwero KOHTPOns:
obecneyeHne onepaTMBHOIO KOHTPOMA 3a XOAOM OCBOEHUSI AUCUMMNUHBI, NPUobpeTeHnem u
pa3BUTUEM HABbIKOB CaMOCTOSTENbHON paboThl 0Oy4aloLWNXCH, OLeHBaHNE:

- YPOBHSI OCBOEHUSI TEOPETUYECKUX U MPAKTUYECKUX MOHATUM, HaydHbIX OCHOB
npodeccnoHanbHOW AeATENbHOCTY;

- CTEeneHn roTOBHOCTM OOy4valolerocss NPUMEHATb TEOPETUYECKME W NpaKTUYECKMe
3HaHUS U NPOMeCcCMOHanNbHO 3HaYMMY WHOPMaUUo, CHPOPMUPOBAHHOCTU KOTHUTUBHbLIX
YMEHUMN.

- NPUOBpPETEHHBbIX YMEHUW, MNpPOdEeCCUOHANbHO 3HaYUMbIX ANd NPOdEeCcCUOoHanbHOM
[EeATEeNbHOCTH.

Ecnn Tekywas attectaumsa npoBOAUTCS B ANCTAHUMOHHOM hopmMaTte, TO oby4aromincs
AOIDKEH MMETb KOMMbKTEP M OOCTYN B CUCTEMY «JONEKTPOHHbIN YyHMBeEpcuteT». Ecnm y
oOyuvaroulerocs OTCyTCTByeT Heobxogumoe obopynoBaHuMe wnu AOCTYyN B CUCTEMY, TO OH
065a3aH coobwmnTb 06 aToM. [penogasarento.

TpeboBaHWs K BbINOSTHEHUIO 3a4aHUI (LUKanbl U KPUTEPUMN OLEHUBAHWS)

TekylWwnn KOHTPOSb ycneBaeMoCTU NPOBOAMTCA MO pasgenam AUCUMNNWHBI B hopme
YCTHOrO onpoca MO TeOpeTMYEeCKOW W MpakTUYEeCKOM COCTaBraloWwen Kypca, MNpOBEPKU
BbINOSTHEHUSA HONBMAYANbHOTO 3a4aHNSA N KOHTPOSTbHOW paboThl.

B xone TekyLero KOHTpOns ycneBaeMoCTU UCNOSMb3YIOTCA creayrowue nokasaTenu:

1) 3HaHne y4yebHOro matepmana v BnageHne noHATUNHBIM annapaToMm;
2) yMeHue unncTpupoBaTb OTBET NpUMEpPamMu;
3) NOrMYHOCTb U NOSIHOTA OTBETA Ha TEOPETUYECKME BOMPOCH!;



4) cnocoBbHOCTb NPUMEHSATL TEOPETUYECKME 3HAHUS MPU PELLEHNN NPaKTUYECKMX 3a4au.

LUkana oueHnBaHuA:

3ayTeHo: BbINOfIHEHME 3aJaHUn M OTBETbl B X04e Onpoca COOTBETCTBYHOT
nepeyncrneHHblM nokasatenam, obydawlminca aaet OTBeTbl Ha OOMNOSMHUTENbHbIE BOMPOCHI,
MOXeT OblTb He COBCEM MOfMHble. [1eMOHCTpPUPYET YMEHWe pelaTb 3agayv, BO3MOXHO C
HEKOTOpPbIMMK OLLMBKaMu.

He 3a4TeHO: OTBETHI B X04€e ONpoca He COOTBETCTBYKOT HU OOHOMY U3 NepeyvMCneHHbIX
nokasatenen. O6y4valowmMica OeMOHCTPUPYeT dparMeHTapHble 3HaHWUS U YMEHUs WUnun ux
OTCYTCTBME.

20.2 NMpomexyToyHana aTrecTauus

MpomexyToyHas aTTectaums No AUCLUMNIIMHE OCYLLECTBIISIETCS C NMOMOLLBIO CNeayoLwmnx
OLEHOYHbIX CPEeACTB:

lMepeyeHb BONPOCOB K 3a4eTy

. Beinyknble MHOXecTBa.

. CymMMa MHOXecCTB.

. Beinyknas obonoyka, Teopema KapaTteogopw.

. Teopema 06 oT4ENMMOCTI, ONOPHAS TMNEePNIOCKOCTb.
. JKCTpemarbHble TOYKK, TeopeMa KpenHa-Munbmana.
. lnameTp n pagnyc MHOXecCTBa.

. PasbueHne mMHOXecTBa Ha YacTu MeHbLuero anameTtpa. Pewenune 3agaum ana N = 2.
. N -mepHbIN criyyan.

. 3agava 06 ocBeLleHnn.

10.Teopema Xennu (1).

11. Teopema Xennu (2).

12. lNpunoxeHust TeopeMbl Xensnu.

©Co~NOOOOPR,WNE

MpumMepbl 0TBETOB Ha BONPOCHI 3a4eTa:

1. Bbinykroe MHOXeCTBO
Bbinyknoe MHOXeCTBO B €BKNMOOBOM UMM OPYrOM BEKTOPHOM MPOCTPAHCTBE  3TO
MHOXECTBO, KOTOpOe BMecCTe C NMobbiM1 ABYMS TOYKaMWU COLEPXKUT BCE TOYKM COEOUHAOLLErO
nX OTpeskKa.
HavmeHbllaa pa3MepHOCTb MNMIOCKOCTU, coAepXalwlen [aHHOEe BbINyKNoe MHOXEeCTBO
Ha3bIBaeTCA Pa3MEPHOCTLIO 3TOMO BbIMYKIIOr0 MHOXECTBA.
CBOMCTBA BbIMYKIbIX MHOXECTB.

1. MepeceyeHne noboi COBOKYMHOCTU BbINyKMbIX MHOXXECTBO €CTb BbiNyKoe MHOXECTBO.
2. 3amblkaHe BbINYKIOrO MHOXecTBa (T. €. pe3ynbTaT MPUCOEAVMHEHMSI K BbINYKIOMY
MHOXECTBY BCEX ero npeaenbHbIX TOYEK) AaeT BbiMyKNoe MHOXECTBO TOW e pa3MepHOCTMU.

3. Uepes Kaxayld TOYKY rpaHMUbl BbIMYKNOFO MHOXECTBa MNPOXOAMT XoTs Obl ogHa

TMNEepnnockoCTb, OCTaBMsAOLWIAA 9TO  BbINYKNOE MHOXECTBO B  OOHOM  3aMKHYTOM
MoNynpoCTPaHCTBE.

4, 3aMKHyTOE BbINyKNoe MHOXECTBO eCTb NepeceyeHne ero onopHbIX NoMynpoCTPaHCTB.

5. [lBa HenepecekalLWMXCcs BbIMYKNbIX MHOXECTBA OTAENeHbl  TUMNepniockoCTbHo,
ocTaBnsalLWen UX B pasHblX 3aMKHYTbIX MonynpocTpaHcTBax. [locrneaHee CBOWCTBO
OTAENUMOCTU COXPaHAETCA [ONS BbINyKNbIX MHOXECTB B GECKOHEYHOMEPHbLIX BEKTOPHbIX
NpoCTpaHCTBax.

2. Teopema Xennu (0 nepeceyeHnn BbIMyKIbIX MHOXECTB C 00LLen TOYKON)
MycTb K - cemencTBo U3 He MeHee 4YeM N+1 BbINyKrbIX MHOXECTB B N -MEPHOM
adoduHHOM npocTpaHcTBe A ", npnyeM K - KOHEYHO UNK KaXXaoe MHOXECTBO M3 K — KOMMaKTHO.
Torga, ecnu kaxgble n+1 N3 MHOXECTB CEMENCTBa MMEKT OOLLYIO TOYKY, TO CyLLEeCTBYeT TOuKa,


http://dic.academic.ru/dic.nsf/enc_mathematics/3190
http://dic.academic.ru/dic.nsf/enc_mathematics/4612
http://dic.academic.ru/dic.nsf/enc_mathematics/1138
http://dic.academic.ru/dic.nsf/enc_mathematics/3912
http://dic.academic.ru/dic.nsf/enc_mathematics/3190

X - obLwias BceM MHoXecTBam cemenctea K.

MpumepHbIe 3aaaHuA Npyu NpoBeAeHUMN 3a4yeTa

1. [lokasatb Teopemy Kapateogopu.
2. ABnsetca nn pyHKums f(x) = x4 + 1 BbInyknon?

1. [JokasaTb, 4TO B NPOCTpaHCTBE Rn BCAKNUA -MEPHbIA CUMMNEKC UMEET HenycTyko
BHYTPEHHOCTb.
2. flBngetca nn pyHKkums f(x) = x2 + 2x + 1 BbINyKNon?

. datb onpepeneHne oTaeriMmMoCcTn MHOXECTB.
. lokasaTtb Teopemy o KOHe‘-IHOMepHOIZ oTAENTMMOCTU BbIMYKIbIX MHOXECTB.

N —

. ABnsaetca nu dyHKUmA f(x) = x3 BbINyKNon?
. [atb onpegeneHne oTHOCUTENbHOW BHYTPEHHOCTU BbIMYKIOro MHOXECTBA.

N —

1. ABnaeTca nu Bbinykras o60504Kka 3aMKHYTOr0O MHOXeCTBa 3aMKHYTbIM?
2. Mycte A n B okpyxHOCTU paguyca 1 U 2 Ha NNOCKOCTU COOTBETCTBEHHO. lNocuuTaTb
A+B un A-B.

1. MycTb A € X — BbINYKNOE MHOXECTBO, x1 € intA n x2 € clA. [lokasatb [x1, X2) c intA.
2. fBnsetca nu Bbinyknas 060no4ka 3aMKHYTOrO MHOXeCTBa 3aMKHYTbIM?

OnucaHune TexHonormum nposeaeHund

MpomexyToduHaa aTTecTauma NpoBOAUTCA B COOTBETCTBUMM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTauum oby4aroLmnxca No nporpaMmmam BbicLiero obpasoBaHus.

OcCHOBHbIe 3aga4u:

- OCyWecCTBfEHNe He3aBMCUMOW, KadeCTBEHHOW, OOBEKTUBHOM OUEHKM Yy4ebHbIX
AOCTMXKEHUN obyyaroweroca M onpeaeneHne COOTBETCTBUS UM HECOOTBETCTBUS YPOBHSA
ChOpMMPOBAHHOCTUN KOMMNETEHUMI NSIaHUPYEMbIM pe3yrnbTaTaMm.

MpomexyToyHas aTtTecTtauusi No AucuuMninHe npoBoauTcs B 6 cemectpe B dopme
3ayeTta B hopmaTe cobecenoBaHus. Obyyarowmmnca nonyvyaeT ABa 3afaHud: TeopeTuyeckue
BOMPOCHLI M NpakTudeckoe 3agaHue. Bpemsa noarotoBkM K OTBETY HE LOSMKHO MpeBbiwaTth 45
MUHYT. 10 XenaHuwo, CTyOeHT MOXeT HayaTb oTBeT 6e3 nogrotosku. [Mpm HeobxogmMmocTw,
npenogasaTeslb MOXET 3a4aBaTh YTOYHSOLWME N AONONHUTENbHbIE BONPOCHI.

TpeboBaHMs K BbINONMHEHUIO 3a4aHUN (LLUKanbl U KPUTEPUN OLLEHMBAHMS)
[ns oueHnBaHuA pe3ynbTaToB 06y4eHUs Ha 3a4eTe UCMOMb3YHTCA criefylolmne nokasaTenu:

1) 3HaHne y4ebHOro matepmana v BnageHne noHATUNHBIM annapaToMm;

2) yMeHue unncTpupoBaTtb OTBET NpUMepamMu;

3) NOrMYHOCTb U NONHOTAa OTBETA Ha TeOpEeTUYECKME BOMPOCHI;

4) cnocoBOHOCTb NPUMEHATL TEOPETUYECKNE 3HAHUSA NPU PELLEHUN NPAKTUYECKUX 3agau.

[lna oueHnBaHu4a pe3ynbTaTtoB o6yquvm Ha 3a4veTe UCNoJib3yeTCA WKana:
«3a4YTEeHO», «HE 3a4YTEeHO».

CooTHOLLEHWe NoKasaTenemn, KpUTEPUEB 1 LIKanbl OLLEHMBAHUSA pe3ynbTaTtoB 00yYeHUs:
YpoBeHb
KpuTepun oueHnBaHUsa KoMneTeHunn chopmmpos | Lkana oueHok
aHHOCTH




KOMMeTeHun
"
O6yvatowmnca B NOMHOW Mepe BriageeT MNOHATUNHBLIM | [loebliweHH 3ayem
annapaTtoMm, TeOpeTUYECKMMU OCHOBaMW AUCUUNIUHBI, | bIU ypO8eHb
cnocobeH MNMACTpMpoBaTb OTBET NPUMEPaMu, MOSTHO U
NIOTMYHO CTPOUTH OTBETHI, MNPUMEHATH TEOopeTUYeckue

3HaHWSA 019 peLeHNs NPaKTUYEeCcKMX 3a4a4

Ob6yvatowmncs  Brnageet  MOHATUAHBIM ¢ annapatoMm, | ba3oesil 3ayem
TEOPETUYECKMMN  OCHOBaMW  AUCUUMIAMHBI, CNOCOOEH |  yposeHb
WNNICTPUPOBaTb OTBET MNpuMepamu, OOonyckaeT He

3HaunTemnbHble  OWMOKM  npwn OoTBETE, peLleHune
NpaKkTU4eCcKon 3agayun JOBEAEHO He A0 KOoHUA.
O6yuvatowmnncs yacTU4HO Bnageet NOHATUNHBIM | [Topozoenbil 3ayem

annapaTtom AUCUMNIWHBI, dparmMeHTapHO cnocobeH faTb | YpoeeHb
OTBET Ha MOCTaBMEHHbIN BONPOC .
O6yuvatowmnncs AEeMOHCTpUupyeT OTPbIBOYHbIE, - Hezayem
dparMeHTapHble 3HaHUS, JonycKaeT rpybble ownbKu,

20.3 ®doHA OUEHOYHbIX cpeaAcTB C(POPMMPOBAHHOCTM KOMMNETEHUUU CTYOEeHTOB,
pekoMeHAyeMbI ANA NpoBeAeHUA AnarHocTM4eckmux pador

1. CyLLeCTBYET NN HEBbLINYKIIbI MHOTOrPaHHUK, BNUCaHHbI B chepy?

2. MOXHO N1 3aKpbITb TOYEYHbIM UCTOYHUK CBETa

(a) Tpewms;

(b) yeTblpbMA
nonapHO HenepecekawLMMNcs Wwapamm?

3. CywecTByloT N B npocTtpaHcTBe Teno T M OBe MSIOCKOCTU a U [ Takue, 41O
OpPTOroHasnbHble NPOoeKUMM Tena T Ha NNOCKOCTU a U B — 3TO KPYrn pasHbIX pagnycoB?

4. MpocTpaHCTBO pasbuTo Ha oaMHaKoBbIE KyOuKN. BepHO nn, 4TO Ans KaXkaoro ns aTmux
KybukoB 0bs13aTenbHO HangeTca Apyron, UMeLWMn C HAM OBLLYIO rpaHb?

5. MOXHO N1 HamoTaTb HEPACTSKUMYO BECKOHEYHYIO NEHTY HAa GECKOHEYHbIN KOHYC TaK,
4YTObObI caenatb BOKPYr ero ocn 6eCKOHeYHO MHOro ob6opoToB? JleHTYy Henb3s HamaTbliBaTb Ha
BEPLUMHY KOHYCa, a TaKkke pa3pesaTb U NepekpyymBaThb.

6. CyLiecTByeT N BbIMYKNbI MHOFONPaHHUK, BCE rPaHM KOTOPOro — TPeYrofbHUKN Uin
LIECTUYTOSNbHUKK, KOTOPbIA MOXHO pa3buTb Ha ABe 4YaCTu U CIIOXUTb U3 HUX Ky6?

7. B npocTpaHCcTBe pacnofioXeHbl YeTbipe NonapHO CKpelumBarowmecs npsimole. BepHo
nn,MTO Bcerga MOXHO BblbpaTb OAHY M3 HUX W BbIABMHYTb, He 3ajeBasi ocTarbHble?
(BblaBMHYTL O3Ha4aeT 3afaTb HEHYNEBOW BEKTOP NPOCTPAHCTBA, HEKOSNTMHEAPHbIN 3TOM Npsi-
MOMW, 1 HENPEPBLIBHO NepemeLlaTb NPSAMY0 BOOMb 3TOr0 BEKTOPA).

8. MoxHo nn Ky6 paspesaTb Ha HECKONbKO MOonapHO pasfnyHbIX Ky6oB

TpeboBaHuMs K BbINONHEHUIO 3a4aHWN, WKarbl U KPUTEPUU OLLEHNBAHUS
TecToBblE 3adaHus.

- 3agaHuga 3akpbITOro TMNa — cpegHuin YpoBEeHb CIOXHOCTU (BbIOOP OOHOro BapuaHTa OTBETa,
BEPHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEPHbIN OTBET.



- 3agaHug 3aKpbITOro TMnNa - cpeaHUn ypoBeHb CIOXHOCTU (MHOXKECTBEHHbIN BbIOOP):

e 206anna-— YKa3aHbl BCE BEPHbIE OTBEThI;

e 33 KaXObll BepHbIN OTBET cTaBuTca 1 6ann, Npy 9TOM 3a Kaxabli HEBEPHbIN OTBET
BblunTaetca 1 6ann;
e 0 6annoB — He BbIOpaAHO HM OQHOr0 BEPHOro OTBETA.

- 3agaHug 3aKkpbIToro Tmuna (Ha cooTBETCTBUE):

e 2 6anna — BCe COOTBETCTBUSA onpeesieHbl BEPHO;

e 3a KaXOoe BepHOE COMoOCTaBfieHMe CTaBuUTCHA KonuvectBo 6anmnoB, paBHoe
MakcumanbHoMmy (2 6anna), AeneHHOMYy Ha KONMYecTBO npeasiaraeMblX B BOMpoce
COMOCTaBIIEHUN;

e 0 6annoB — HM 0OQHO conocTaBrieHne He BbibpaHO BEPHO.

- 3agaHuUga OTKPbLITOro Tuna (KOPOTKUN OTBET):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.



