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1 IEJIA Y 3AJAYM JIMCOUATIIMHBI
1.1 LEJb NPENOJABAHMS TUCIUILINHBI

Teopust dyHKIUI ACHCTBUTEIHLHOTO MEPEMEHHOIO - OfHA U3 00A3aTEeNbHBIX TUCIHILIUH
MaTeMaTHYECKUX (DaKyIbTETOB IMEJArOrMYECKUX BY30B, TaK KaK TEOPUsS MHOXKECTB U TEOPUS
GyHKIMI SBISETCS OCHOBOM Il MaTeMaTU4yecKoro oOpa3oBaHus. [ u3ydeHUs aHHOM
JUCITUILIMHBI TpeOyeTcs BIaJIeHHe OCHOBAMH MaTEMaTHIECKOT0 aHAIIM3a U THHEHHOHN anreOphl.

Llenv oucyunaunw - opMUpPOBaHUE CHCTEMAaTHYECKUX 3HAHUM O METOAaX TeOpuu GyHKIIH,
e€ MecTe W pOJM B CHUCTEME MaTeMaTHUECKUX HayK; PAaCUIMpeHHe U YriayOJieHHe MOHATHIA:
byHKIMSA, Mepa, UHTErpall.

1.2 3AJJAYM U3YUYEHUSA JUCHUITJIMHBI

CTyneHT OJKEH 3HaTh: OCHOBHBIE MOHATHS Kypca (MOIIHOCTb, M€pa MHOKECTBA, CUETHHIE
MHOECTBa, METPHUUECKUE TIPOCTPAHCTBA U JP.)

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII

Jucuumimna «Teopus QyHKUMHA JIEHCTBUTENIBHOTO IEPEMEHHOT0» OTHOCUTCS K
BapHaTUBHOU YacTH rpodeccronansHoro 1ukia (b1.B.02).

Hns ocBoenust muctmioinHbl  «Teopust (QYyHKIHMA JEHCTBUTEIBHOTO IMEPEMEHHOTO)
UCIIOJIb3YIOTCS 3HAHUS, YMEHHUS, HABBIKH, CIIOCOOBI JEITEIbHOCTH U YCTAaHOBKH, MIOJyYEHHbIE U
c(OpMUPOBAHHBIE B XOJE HM3YYEHHUs CIEAYIOIIUX IUCHUIUIMH: «MaTeMaTH4ecKuil aHaiu3»,
«Anrebpa», «l'eomerpus». OcBoeHHE [JaHHOW JUCHMIUIMHBI SBJISETCS OCHOBOM s
MOCNEAYIOLIEr0 HM3Y4eHHMs] y4yeOHbIX aucuuIUIMH  «Teopuss (QyHKIMHA  KOMILIEKCHOTO
HnepeMeHHOro», «MaremaThueckas JIOTHKa» M Jp., a TakkKe KypCOB IO BBIOOPY CTYJEHTOB,
coJiep’KaHUE KOTOPBIX CBS3aHO C TOTOBHOCTBIO CTYAEHTa YINIyOMTh CBOM 3HAHHUA B 00JIacTH
TeopHH (QYHKIMHA AEHCTBUTENHLHOIO IIEPEMEHHOTO.

3. TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS JUCHUITIJIMHBI

[Ipouiecc wu3y4yeHWs JUCHUIUIMHBI HampaBieH Ha (OpPMHUpOBAHHE  CIETYIOIINX
KomnemeHuui.

— Cnoco0eH oCyIEeCTBIATh MOUCK, KPUTUYECKUH aHalIu3 U CUHTE3 UH(pOopMaluu,
NPUMEHSTh CUCTEMHBIH MOJIXO/T JUTS PELIeHHsI MOCTaBIeHHBIX 3a71a4 (YK-1);

— Crnoco0eH ocBauBaTh U UCHOJIb30BaTh TEOPETUUECKUE 3HAHUS U MPAKTHYECKHE
YMEHUS U HaBBIKU B NMPEIMETHON 00JaCTH MpHU PEUIeHUU NpoecCHOHATBHBIX
3ampay (TTK-1);

— Cmocoben (opMupoBaTh pa3BUBAIOIIYIO O00pa30BaTENbHYIO Cpeay Ul
JNOCTUKEHHS] JIMYHOCTHBIX, MPEJAMETHBIX M METalpeJAMETHBIX pe3ylbTaToOB
00y4eHUsI CpeACTBaMHU TpenoiaBaeMbIxX yueOHbIx npeameros (I1K-3).

HaumeHnoBaHue n KO UHAUKATOPOB JOCTUKCHUA KOMHeTeHHHﬁ:
B PE3YIbTATC U3YUCHUSA JUCIHUIIIINHBI o6yqafom1/n710;1 JOJDKCH:

3HaAmMb:

VK-1.1 - JleMOHCTpUpYET 3HAHHE OCOOCHHOCTEH CHUCTEMHOTO W KPHUTHYECKOTO
MBIIUICHHSI, apTYMEHTUPOBAHHO (OPMUPYET COOCTBEHHOE CYXKICHHE M OIEHKY
uH(popMaIuu, TpuHIMAET 000CHOBAHHOE pPEIICHUE.



IIK-1.1: 3HaeT CTpPYKTypy, COCTaB W JUJIAKTUYECKUE EIUHMIBI TPEAMETHOU
obsactu ( mpernojgaBaeMoro MpeaMeTa);

[IK-3.1 - Brnageer cmnocobamMu HWHTETpalii Y4eOHBIX MPEIAMETOB IS
OpraHW3allyl pa3BHUBAMOIICH Yy4EeOHOU NEATENhbHOCTH (HCCIIeI0OBATEILCKOM,
MIPOEKTHOM, TPYIIIIOBOM U JIp.).

ymembw:

- TIK-1.2: Ymeer ocymiecTBiasTh OTOOp Y4e€OHOTO COACp)KaHUS IS €ro
peanu3aly B pa3iuyHbIX (hopMax OOydeHHSI B COOTBECTBHM C TPEOOBAaHHUSIMH
OI'OCBO 00;

- YK-1.2: Ilpumensier goruueckue GopMbl U IPOLETYPHl, CIIOCOOCH K pedaexcuu
0 NMOBO/Y COOCTBEHHOM U UY>KOH MBICIUTEIBbHOM e TEIbHOCTH.

[1K-3.2 - Hcnonb3yer 00pa3oBaTeNbHBIA MOTEHIMAN COLMOKYIBTYPHOU Cpeabl
pEerroHa B NpenojaaBaHuu (mpeamera mo npoduio) B yaeOHOH U BO BHEYPOUHOM
JESTENIbHOCTH.

enademp:

VK-1.3 - AHamu3upyeT HCTOYHMKH HWH(POPMALUU C IEIbI0 BBIABICHUS HX
MIPOTUBOPEUHI U MOKUCKA IOCTOBEPHBIX CYXKICHUU.

[1K-1.3 - JIeMOHCTpUpYET yMEHHE pa3padaThiBaTh pa3iuUuHbIe (POPMBI y4eOHBIX
3aHATUN, MPUMEHATh METOJbl, IPUEMbl U TEXHOJOTMH OOYYEHHUs, B TOM YHCIIE
UH(}OpPMaLOHHBIE.

[1K-3.3 - 3HaeT MCUXOJOro-MeJarornyeckue YCJIOBUS CO3/IaHUs pPa3BUBAIOLICH
o0pa3oBaTeNbHON cpedbl i1 JOCTUKEHHUS JIMYHOCTHBIX M METalpeIMETHBIX
pe3yIbTaTOB OOYUCHHUS.

4. OFBEM JJUCHUINJIUHBI U BUbl YYUEBHOMN PABOTHI

0611121;1 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJISACT 3 3a4eTHEIC CAWHUIIBI.

Bun yuebHoit paboTbl Bcero Cemectp

4acoB 7

AyauTopHbIe 3aHATHUS (BCETro) 40 40

B Tom unce:

Jlexuuu (JI) 20 20

[Tpaxktueckue 3anstus (I13) 20 20

U3 HUX MPAKTHYecKasi MOAroTOBKAa 20

Cemunapsl (C)

JlaGopatopusbie padotsl (JIP)

CamocrosTesannasi padora cryaenros (CPC) 68 68

(Bcero)

B Tom unciie:

ITonroroBka K JEKIMOHHBIM U MPAKTUYECKUM 28 28

3aHSATUSIM

KomnokBuym 10 10

Teopernueckuii onpoc 10 10

WuauBuayaibHOE IOMAITHEe 33aJaHue 10 10

IloaroroBka K TECTUPOBAHUIO 10 10

Bun npomexxyTouHOM aTTecTanuu (3a4eT, SK3aMeH) 3auer ¢ 3auer ¢

OLICHKOM OLICHKOU
OO0mas TpyA0eMKOCTh yac 108 108
3a4ETHBIC €IMHUIIBI 2 :




5. COAEPKAHUE JTUCHUITJIMHBI

5.1. Conep:xanue pa3aesioB (MoayJiei) TMCHUNIMHBI

MoayabNel

MouHOCTh MHOKECTBA. DKBUBAJICHTHBIE MHOKECTBA, MOIIHOCTh MHO>KECTBA, IPABUIIO
cpaBHeHHs MomHOCTeH. Teopema KanTopa-bepumreitna (6e3 nok-Ba). CYeTHbIE MHOXECTBA U
X OCHOBHBIE CBOWCTBA. Teopemsl, TOCTaBIAIOIINE CUETHBIE MHOXKeCTBA CUETHOCTh MHOXKECTBA
BCEX pAaIMOHATBHBIX YUCENl U MHOXKECTBA BCEX aNreOpandecKux Yucel.

HecueTtHocTh MHOKECTBa BCeX IEHCTBUTENBHBIX uncel. KOHTHHYyM MHOXeECTBa U UX
OCHOBHBIE CBOMCTBA. Te€OpeMbl, JOCTABISAIOIINE KOHTUHYYM-MHOXKECTBA.

MOMHOCTh MHOKECTBA BCEX MTOJAMHOKECTB CUETHOTO MHO>XKECTBA

MOomHOCTh MHOXKECTBA BCEX MOJAMHOXKECTB HEIyCTOro MHOecTB. Clie/ICTBHE.

Moayab Ne2

Metpuyeckue npocrpancrBa. OnpesieneHie U NpuMepbl METPUUECKUX IPOCTPAHCTB.
CX0omnMMOCTb IOCJIE0BATEIBHOCTH TOUYEK B METPUYECKOM IPOCTpaHcTBE. OCHOBHBIE MOHATHS,
OTHOCSIIHECS K MHOKECTBAM TOYEK B METPUYECKOM IIPOCTPAHCTBE.

OTKpBITBIE U 3aMKHYTBIE MHO>KECTBA, UX OCHOBHBIE CBOMCTBA U CBSI3b MEXKAY HHMH.
ITonuble MeTpHYECKHE IPOCTPaHCTBA. KOMITAKTHBIE MHOXKECTBA.

OToOpakeHusT B METPUYECKMX  IPOCTPAHCTBAX, MX Mpelesl, UX HENpPepbIBHOCTb.
OcHOBHbBIE CBOWCTBA HENPEPBIBHBIX OTOOPAKEHUI KOMIIAKTOB.

Teopema banaxa o cxxumaromemM 0TOOpakeHUH U ee IPUMEHEHHE.

Moay.abNe3

JIuHeliHble HOPMHpOBaHHBbIe NpocTpaHcTBa. OmnpeneneHHe U MPUMEPHI JIMHEHHBIX
npoctpancTB. OmnpeneneHrne HOPMHUPOBAHHOTO TIPOCTPAHCTBA, TNPUMEPH HOPMHUPOBAHHBIX
npoctpaHcTB. HopmupoBaHHOe IIPOCTPAHCTBO KaK YAaCTHBIM ciyyail MeTpHuYecKoro
npocTtpaHcTBa .baHax0BO MPOCTPAHCTBO.

CkansipHoe Npou3BeleHHE B JIMHEHHOM mpocTpaHcTBe. OmnpesneneHne HOPMBI 4Yepes
CKaJIIpHOE TIpon3BeieHue. | miIbOepTOBO MPOCTPAHCTBO.

OproroHanbHass Y OPTOHOPMHUPOBAaHHAs CHCTEMBI JJIEMEHTOB B THJIBOEPTOBOM
IPOCTPAHCTBE 0 OPTOHOPMHUPOBAHHOMY 0a3uCy.

Heo6xoanMoe 1 10CTaToOyHOE YCIOBUE TOTO, YTO CUETHAsi OPTOHOPMUPOBAHHAsT CHUCTEMA
3JIEMEHTOB 00pa3yeT 0a3uc runb0epTOBa MPOCTPAHCTBA.

Moayab Ne4

MHoxecTBa Ha YMcJI0BOH NMpsAMOil. CTpOEHHE OTKPBITBHIX M 3aMKHYTBIX MHO>KECTB Ha
qucaoBod mpsiMoil. COBEpIIEHHBIE MHOXECTBA, MX CTpyKTypa. KaHTOpOBO coBeplieHHOE
MHO3KECTBO H €r0 CBOMCTBA.

Moayab NeS.

Mepa muoxecTBa. UnTerpan Jlebera. Mepa orpanndeHHOro MHOXKecTBa 1o JleGery.
CBoiicTBa MHOXECTB, U3MepHMBbIX 10 Jlebery. MuoxxecTBo Kanropa, ero oCHOBHBIE CBOMCTBA.
N3mepumbie  pyHkimmu u ux cBoiictBa. OmpeneneHue wuHTerpana Jlebera. Teopema o
MpeAebHOM Tepexojae mona 3HakoMm uHTerpana JlebGera. CpaBHenue uwHTEerpajioB Pumana u
JleGera.



5.2 Pa3nenbl AUCHMILUIMHBI M MEKTUCHUILIMHAPHBIE CBA3M ¢ 00ecneYuBaeMbIMH
(mocseayOMIMMHU) JUCHUILIMHAMUA

No HauMenoBanue Ne pasgesioB JaHHOW MAUCHMIUIMHBI, HEOOXOAMMBIX JIJIsl
n/n | odecne4yuBaeMbIxX H3yuyeHusi obecneunBaeMbIX (OCTeAYIOIMX) AUCHHUILINH
(mocJiexyronux) 1 2 3 4 5
AUCHMILINH
1 | Teopusi pynkumii + + + + +
KOMILIEKCHOTO
nepeMeHHOro
2 | JuddepennnaibHubie + + + + +
YPaBHeHHUS
3 | Hcropust MaTeMaTHKH + + + + +
4 | ®dusuka + + + + +
5 | MeToauka o0yyeHus +
MaTeMaTHKe
5.3. Pa3nesnl AUCHUIIJINH U BUABI 3aHATHH
Ne HanmenoBanmue pasaeia Jlek IIpakr. B Tom CPC Bcero
n/n AUCHUILTUHBI 107071 3aH. yucie B
HHTEP-
AKTUBHOM
dopme
4 xkypc
1 | Mowmnocms mHodcecmsa. 4 4 24 28 36
2 | Mempuueckue 4 4 24 10 18
npoCmMpancmaaq.
3 | Jluneiinvie HopmuposarHbvie 4 4 24 10 18
npoCmpancmaaq.
4 | Mnoowcecmsa na uuciosou 4 4 24 10 18
npAMou
5 | Mepa mHooxcecmsa. 4 4 10 18
Unmeepan Jlebeza.
3a4€T C OIEHKOI - - - - -
Bcero Ha 4 kypce: 20 20 8 68 108
B Tom 4nciie ¢ HCIOIBL30BAHNEM HHTEPAKTHBHBIX JEKI[ | TMPaKT
¢hopm, TexXHOJIOT M 4 4




Jeknuu (20 yacon)

Ne Pexomennyemas
ConeprkaHue JTeKITUU
JIEKITH JuTepaTypa
1 OKBHUBaJCHTHLIC MHOXKECTBA, MOIIIHOCThL MHO>KECTBA, [1]rmaBa I, §1, 2, 3
npaBwiio cpaBHeHUs MolHocTeil. Teopema Kantopa- [2] rmaBa [, §1, 2
bepumreiina (6e3 10k-Ba). [3] rmaBal, §1, 2, 3,
CueTHBIE MHOXECTBA M UX OCHOBHBIE CBOMCTBA. 4,.56,7
Teopempl, TOCTABJISIOIINE CUYETHBIE MHOKECTBA [1] rnaBa I, §3
C4YeTHOCTh MHOYKECTBA BCEX PALlMOHAIBHBIX YUCEI U [2] rmaBa I, §3
MHOJKECTBa BCEX aNTreOpanyecKux YrCel. [3] rmaBal, §8, 9,
rnasa Il, §1
[1]rmaBa |, §1, 2, 3
[2] rmaBa I, §1, 2
[3] rmaBa |, §1, 2, 3,
4,5,6,7
[1] rnaBa I, §3
[2] rmaBa I, §3
[3] rmaBa I, §8, 9,
raasa II, §1
2 HecueTtHOCTh MHOKECTBA BCEX JEUCTBUTEIBHBIX YUCEN. [1] rmaBa I, §3
KoHTHHYYM MHOX€ECTBa U UX OCHOBHBIE CBOMCTBA. [3] rmaBa I, §2, 3, 4
Teopembl, 1O0CTABIAIOIINE KOHTUHYYM-MHOKECTBA. [1] rmaBa I, §3
Mo1HOCTh MHOXKECTBA BCEX MMOAMHOKECTB CUETHOI'O [1] rmaBa I, §3
MHOK€ECTBA [3] rmaBa I, §2, 3, 4
MOoNIHOCTh MHOKECTBA BCEX MOJAMHOKECTB HEIYCTOTO [1] rmaBa I, §3
MHOXkecTB. CneacTBue. [1] rmaBa II, §1
Ornpezenenne u MpuMepbl METPUIECKUX TIPOCTPAHCTB. [2] rmaBa I, §1, 2
CxoauMocCTh MOCAEA0BATEILHOCTH TOUYEK B [3] rmaBa VII, §1, 2
METPUYECKOM IpocTpaHcTBE. OCHOBHBIE MOHSTHS, [1] rmaBa II, §2, 3, 6,
OTHOCAILIMECS K MHOKECTBAM TOYEK B METPUUYECKOM 7
MPOCTPAHCTBE. [2] rmaBa I, §2, 3, 5,
OTKpBIThIE U 3aMKHYTbhIE MHOYKECTBA, UX OCHOBHBIE rnasa III, §1
CBOWCTBA U CBSI3b MEXAY HUMU. [[oJTHBIE METpHUUYECKue [3] rnaBa VII, §2, 3
npoctpancTBa. KoMnakTHbIE MHOKECTBA.
3 OTtoOpakeHusi B METPUUYECKUX MTPOCTPAHCTBAX, UX [1] rmasa IL, §3

IIpeieN, UX HENPEPBIBHOCT. OCHOBHBIE CBOWCTBA
HETIPEPBIBHBIX OTOOPAKEHUI KOMIIAKTOB.

Teopema banaxa o cxxumaroemM oToOpaXeHUHU 1 ee
MPUMEHEHHUE.

[1] rmaBa I, § 4

[2] rmaBa L, § 4

[3] rnaBa VII, §5, 6,
7,8

[1] rmaBa II, §3

[1]rnmaBaIl, § 4

[2] rmaBa I, § 4

[3] rmaBa VII, §5, 6,
7,8




Ne Pexomennyemas
ConeprkaHue JEKINN
JIEKLIUU JuTepaTypa
[1] rmaBa II1, §1, 3
[2] rnaBa VIIIL, §1
[3] rnaBa X, §1 -6
[1] rmasa III, § 4

4 CkanspHoe MpOoU3BEICHNE B JTUHEHHOM MPOCTPAHCTBE. [1] rmasa III, §1, 3
OrnpeziesieHre HOPMbI YEpe3 CKATIIPHOE MPOU3BEACHHE. [2] rnaBa VIIIL, §1
['uip6epTOBO MPOCTPAHCTRO. [3] rnaBa X, §1 -6
OpTtoronaibHasi 1 OpPTOHOPMUPOBAHHAs! CUCTEMBI [1] rnaBa III, § 4
3JIEMEHTOB B THJILOEPTOBOM MPOCTPAHCTRBE 110 [1] rmasa III, § 4
OPTOHOPMHPOBAHHOMY 0a3HUCYy. [2] rmaBa VIII, § 2-5
HeoOxonuMoe 1 1ocTaTOYHOE YCIOBUE TOTO, UTO CUETHAS [1] rmaBa III, § 4
OPTOHOPMHPOBAHHAS CUCTEMA AJIEMEHTOB 00pasyer [1] rnaBa II, §2
0a3urc ruIbOepTOBa MPOCTPAHCTRA. [2] rnaga III.

CrtpoeHue OTKPBITHIX U 3aMKHYTBIX MHOKECTB Ha
YUCJIOBOM MPSMOM.

5 Mepa orpannueHHOro MHOXkecTBa 1o Jlebery. CoiicTBa [1]rmaBa V,§ 1, 2,3
MHO’KECTB, U3MEPUMBIX 110 Jlebery. [2] rmaBa IV,
MmuosxectBo KanTopa, ero o0CHOBHbIE CBOMCTBA. [1] rmaBa I, § 2

[2] rmaBa IV.
[1]rmaBa V, § 4
[2] rnaBa VII.

6 W3mepumble (yHKIIMM U UX CBOWCTBA. 1] rmaBa Il, § 2

Omnpenenenue unrerpana Jlebera. Teopema o
IpeJeIbHOM Nepexoie Mol 3HaKoM uHTerpania JleGera.
CpaBHenue unrerpaios Pumana u JleGera.

[2] rmaBa IV.
[1]rnmaBa 'V, § 4
[2] rnaBa VII.
[1]rmaBa 'V, § 5
[2] rmaBa V.
[1]rmaBa 'V, § 5
[2] rmaBa V




Ilpaxmuueckue 3anamus (20 uacos)

Ne TeMbl MPaKTUYECKUX 3aHATUH Pexomennyemas
MPAKT. JuTepaTypa
3aHATUS
1 DKBHBaJEHTHBIE MHOKECTBA. Y CTAHOBJIEHUE [4] Nela, 6, 206, 4a, 5,
B3aMMHO-0JTHO3HAYHOTO COOTBETCTBHS MEXKITY 27, 29, 33-43(n/4), 56
9JIEMEHTaMU JIByX MHOXECTB.
2 CueTHBIE MHOKECTBA U MHOKECTBA MOIITHOCTH [4] Ne 62, 64, 66, 73,
KOHTHHYYMa. 77,84, 101
3 OrpezesieHre METPUUYECKOTO IMTPOCTPAHCTBA. [4] Ne 112, 115,117,
119, 121, 123
4 OcCHOBHBIE TTOHATHS, OTHOCSIIITUECS K MHOXKECTBAM [2] rnaBa I, §2,
TOYEK B METPHUUECKUX MPOCTPAHCTBAX. yhpaxxHe-Hus Ha c.45-
CX01MMOCTb MOCIIEI0BATENbHOCTEN TOUEK B 46(u/q)
METPUUYECKUX MPOCTPAHCTBAX. TeopeTtnueckoe
3aHITHE
5 [Tonubie MeTpuyeckue npoctpancTBa. [IpuHiun [2] rmaBa I, §3, c.52
BIIO’KCHHBIX MIapOB. [IpuHITUT CHKaThIX OTOOpaKEHUM. [2] rnaBa II, §4,
yIpaxHeHus c.57
6 JInnelinoe npocrpancteo. HopmupoBannoe [2] rmaBa VIII, §1, c.
JUHEHHOE POCTPAHCTBO. 220(u/49), §2 ¢.230(u/9)
Psinb1 @ypbe B IpOU3BOIBHOM rHIIOEPTOBOM
MIPOCTPAHCTBE.
7 CaolicTBa HEMPEPHIBHBIX (DYHKIIMI Ha [2] rnaBa I, §5,

KOMITAaKTHBIX 3aMKHYTBIX MHOKeCTBaX. MHTerpan
JleOera.

yhnpaxHe-Hus Ha .67




6. JABOPATOPHBIN IPAKTUKYM
JIaGopaTopHbIil MPAKTUKYM HE MPEAYCMOTPEH.
7. HPUMEPHAS TEMATHUKA KYPCOBbBIX PABOT (ITPOEKTOB)

KypcoBbie paboThl (IIPOEKTHI) HE MPEAYCMOTPEHBI.

8. VYEBHO-METOJINYECKOE 1 HHOOPMAIIMOHHOE OBECITEYEHUE
TACIATLITAHBI

a) OCHOBHAS JIUTEpaTypa

1. Hamancon, U.11. Teopus GyHKIMI BelieCTBEHHOW nepeMeHHo [ Tekcer]: yueOHuK 11s
BVY3os/ U.I1. Haraucon. — 5-e u3a. - CII0.: JIans, 2018. — 560 c.

2. Tpenocun, B. A. DyHKIMOHANBHBIN aHaM3: yueOHUK 1 By30B [Tekcer]: / B. A. TpeHorus.
- 4-¢ w3n., ucnp. - M: DUSMATIINT, 2017. - 488 c.

3. Tpenocun, B. A. 3anauu u ynpaxkHeHus no (yHKIMOHaIbHOMY aHanu3y [Tekcrt]: yueOHoe
noco6ue st By30B / B. A. Tpenorun, b. M. ITucapesckuii, T. C. CobosneBa. - 2-¢ U31., UCIp. H
gom. - M.: ®DUSMATIINT, 2015. - 240 c.

0) AOMOJIHUTEIbHAS JUTEpPaTypa

4. Deoopos, B. M. Kypc ¢yHkumoHansHoro ananuza: yuebHuk [Tekcr]: / B. M. ®denopos. -
CIIO.: Jlans, 2005. - 352 c. - Ox3emmispsl: Beero:1 - U.3.Ne2(1)

5. 3nobuna, C.B Mamemamuueckuil ananu3 8 ynpasxchenusx u saoadax/3noouna C.B.,
THocuyenvckas JLH., M.: @UIMATIINT, 2009, 360 c.

B) IPOrpaMMHoOe o0ecreyeHune:

1. Pabora Ha KOMIBIOTEpE MPOBOMUTCS C HCIOIH30BAHWEM JIMIIEH3MOHHBIX BEPCHI
onepanuonHoii cuctembl Microsoft Windows XP Prof.

2. Jlnst paGoThI B OMOIHMOTEKE UCIIONB3YETCS OOIIEBY30BCKOE JIMIIEH3MOHHOE MMPOTPAMMHOE
obecnieuenne «pbuc-64», B cocraBe koroporo Bxoaar APM «Karanoruszarop», APM
«Yuratens», APM «Anmunuctparop», APM «Kommiekraropy», Web-Hpowuc (CZ39.50)

3. JIuuensuonnas nporpamma AVYII (IHaxTel) — KOMIUIEKC «DIEKTPOHHBIE BEAOMOCTH

r) 6a3bl IaHHBIX, HHPOPMANHOHHO-CIPABOYHBIE U MIOUCKOBbIE CHCTEMBI:
1. HarmonanwHeii iudpoBoit pecype Pykont. Pexum nocryna [http://www.rucont.ru/].
2. YuuBepcurerckas Ombmuoreka oH-naiiH. Pexxum poctyma [http://www.biblioclub.ru/]. 0)
uHTepHET-pecypesl 1. http://www.4p.ru 2. http://marketing.com.ru

n) IlepeyeHs yueOHO-MeTOAUYECKOI0 o0ecredeHusl AJIs1 CAMOCTOATEIbHOM
padoThI 00y4aromuXxcs M0 JMCHUIIHHE:
1. Opranuzanusi caMOCTOSITEILHOM pabOThI CTYICHTOB B YUPEXKICHUHU BBICIIETO0 00pa30BaHUs
[Tekct]: metonudeckue pexkomennamnuu / Coct.E.b. Many3una, E.D. Hopuna; Anraiickas roc.
Axanemust 06p-s um. B.M. lllykmuna. — buiick: ®T'6OY BITO «AT'AO», 2014. — 84 c.



9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIVIMHbI

HaumeHoBaHue nOMEIEHHH 1JIsl IPOBEACHHUS BCEX BUAOB YUeOHOU EATENbHOCTH, IPEAyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM 4HCJIE IOMEIICHHS M1 CaMOCTOATENbHOH paboTHI, ¢ yKa3aHHEM IIepEedHS
OCHOBHOT'0 000pY/10BaHUsl, y4eOHO-HATIIAAHBIX TOCOOHIT M HCIIONIb3yEeMOr0 IIPOrPaMMHOTI0 00ECIIeUCHUS

Anpec (MecToIoJIOKEHHE)
[IOMEIICHHH IJIs IPOBEACHUS
BCEX BUJIOB y4eOHO#t

JIeATEIbHOCTH HPELYCMOTPEHHOI
y4eOHBIM IUTaHOM (B Cilydae
peanu3anuu 00pa3oBaTeIbHON
porpaMMbl B CETEBOM (opme
JIOTIOJTHUTEIIBHO YKa3bIBACTCS
HaUMCHOBAaHUE  OpraHM3alMd, C
KOTOPOH 3aKJIFOYEH JIOrOBOP)

Ayn. 185

VyeOHasi ayauTopus Uil MPOBEICHHS 3aHATHI JISKIMOHHOIO THIIA, 3aHITUH CEMHUHApPCKOrO THIIA,
KypCOBOTO MPOCKTUPOBAaHHs (BBINOJHEHUS] KYPCOBBIX pa0oT), TPYNNOBBIX M  HMHIMBHIYaJIbHBIX
KOHCYJIbTAllM i, TEKYIIEro KOHTPOJIS U TPOMEXYTOYHOU aTTeCTalluK

Crienuain3upoBaHHasi MeOelIb.

TexHuveckue cpeacTsa OOyYEHHUS:
obopyaoBaHue

HaJIM4Yue€ IMNOAKIOYEHUSA K CETHU I/IHTCPHGT, TNEPEHOCHOE

Poccwuiickas ®enepanus, 659333,
Anraiickuit  kpa#l, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 202 CiopTUBHBIA 3271

VYueOHast ayquTopusi JUIS TPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHIA CEMHHApCKOTO THIIA,
TPYIIOBBIX M HHIMBUAYAJIbHBIX KOHCYJIBTALMH, TEKYIIEr0 KOHTPOJISA ¥ IPOMEKYTOUHOM aTTeCTalluu

CriennaJin3upoBaHHasi Me0eb: CIIOPTUBHBINM HHBEHTAph, CIIOPTUBHOE 000PYI0BaHHE

Poccuiickas ®enepanus, 659333,
Anraiickuii  kpait, 1. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 212

VyeOHast ayauTopus [Uis MPOBEACHHS 3aHATHI JIEKIIMOHHOIO THIIA, 3aHATHH CEMHUHAPCKOIO THIIA,
KYPCOBOTO  MPOEKTUPOBAHUS  (BBIOJHEHUS KYPCOBBIX pPaboT), TPYIIOBBIX W HHIMBUAYAJIBHBIX
KOHCYJIbTAlIM i, TEKYIIEro KOHTPOJISI U TPOMEXKYTOYHOM aTTeCTalluK

CrieunanusupoBaHHas MeOenb. TeXHHYECKHe CpejcTBAa OOY4YEeHHUs: HAJIMYUe IOJKIIOYEHHS K CEeTH
MHTepHeT, nepeHocHoe 000pyI0BaHHE

Poccuiickas ®enepanus, 659333,
Anraiickuit  kpait, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 213 Mactepckasi rpyIninoBOro npoeKTHPOBAHUS
YueOHast ayTUTOpUsSL IS TPOBEICHNS 3aHATHH JIEKIIHOHHOTO THIIA, 3aHATHH CEeMHHApCKOTO THIIA,
KyPCOBOT'O IIPOEKTHPOBAHHMS (BBIIIOJHEHHUSI KYPCOBBIX PaboT), IPYIIIOBBIX M HHIMBHIyaIbHbIX
KOHCYJIbTALMi{, TEKYIIEr0 KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTallu
Crerman3npoBaHHas MeOens. TexHnaeckue cpencTa o0ydeHus: KoMmbioTep Uit IpenofaBaTens,
TIPOEKTOP, IOCKA JUIS IPOSKTOpPa, HATMYHE MOAKIIOUEHNUS K ceTH VIHTepHeT, IIepeHoCHoe 000pyIoBaHuE.
Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyerus. Pekeusunmsl noomeepicoaoujeco OOKyMeHma
Onepayuonnas cucmema Astra Linux Special Edition penuz CMOJIEHCK Ogucnvuii nakem P7-oguc.
IIpogheccuonanvhviii (Oeckmonogas eepcus) Obyuaowuil KOHmMeHm no eCmecmeeHHbIM HAYKam OUoI02ulU,
Xumuu u usuke 0ns yuenuxka\npenooagamens
Microsoft Windows7 PRO Ne smuensuun 47775091,

Microsoft Office7 Pro Ne numensun 44811748

Aumueupyc Kacnepckozo Cyonuyensuonnsiii 002060p Ne6206 om 11.12.2023 Jluyensus Ne 9Ykesj-
cv7du-cs39n-3v42¢(250)

CIIO no nWIEH3HMOHHBIM COTJANICHHSM B CBOOOJHOM paclpOCTpaHEHHH, B TOM YHCIE IIO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaktop tectos, LibreOffice

Poccuiickas ®enepanus, 659333,
Anraiickuii  kpaif, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 229
VueOHasi ayquTOpusi A MPOBEICHHS 3aHATHHA JICKIHOHHOTO THIA, 3AHATHH CEMHHAPCKOTO THIIA,

KypCOBOTO IPOCKTUPOBAHMS (BBINONHEHUS] KYPCOBEIX pa0oT), TPYNNOBBIX M  WHIMBUIYaJIbHBIX
KOHCYJIbTAI[HH{, TEKYIIEro KOHTPOJISI K IPOMEKYTOYHON aTTeCTAIIHU
CrnennanusupoBanHas MeOenb. TexHudyeckue cpeicTtBa OOYy4YeHHS: KOMIBIOTEpBI, HAIW4ue

TOJIKITIOUEHHS K ceTH MIHTepHeT, mepeHocHoe 000pyI0BaHHE.

Ilepeuens nuyen3uonno2o npoepammnozo obecnevenus. Pexsusumer noomeepoicoaioue2o 0okymenma

OC Windows 10PRO /PQR OEM Koutpakt Nel9/5-3A ot 18.11.2019 (IToctaBka mporpaMMHO-
armapatHoro kominrekca CTyzieHT)

Microsoft Office - 2019 (xopo6ouHas Bepcus)

JloroBop noxepTtBoBanus ot 04.03.2020

Anmusupyc Kacnepckozo Cybnuyensuonnviii 00cogop Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-
cv7du-cs39n-3v42¢(250)

KoncyabTanT Ili1roc

JloroBop Ne26 ot 28.12.2023r OO0 «lOpkomm»

Movavi Video Editor Academic Edition 2020

JIMIIeH3NOHHBIH JOTOBOP HA MCHOJIB30BaHUE MIPOTPaMMHOTO obecreueHus ot 26.02.2021r

Movavi Photo Editor 6

JIMTeH3NOHHBII JOTOBp HAa MCIIOJIB30BaHUE IPOrpaMMHOTO obecriedeHus ot 26.02.2021r

ITAK NITRINO

Kontpakt Nel19/5-DA ot 18.11.2019 (ITocTaBka mporpaMMHO-anmnapaTHOro KOMIUIEKCa

Astra Linux Special Edition

LibreOffice (TeKcTOBBIH pemakTOp, TAONMYHBIM PEIAaKTOp, IPOTrpaMMa IIOATOTOBKH IIPE3CHTAlUH,
MeXaHu3M HoakimoueHus kK BHeItHUM CYB/], BeKTOpHBIH rpaduyueckuii peaakTop, peaakrop Gpopmyn)

Peoaxmop pacmposou epaguxu

GIMP v2.8.14

Poccniickas ®Penepannst, 659333,
Anraiickuit  kpa#t, r. Buiick, yi.
Bnagumupa Koponenko, 1. 53




Bocnpouseedenue mynomumeoua

alsa v1.0.25

VLCv2.22

JIuuensuonnsii gorosop Ne PBT-14/1617-01-BY3 Ha npepocTaBieHHe IpaBa HCIIOJIb30BAHUS
nporpammsl uis 9BM ot 09.11.2017r
CIIO 1o JMLIEH3UOHHBIM COIJIAIEHUSM B CBOOOJHOM pacCIpOCTPAHEHHHU, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tectos, LibreOffice

Ayn. 234

VyeOHasi ayauTopus Uil MPOBEICHHS 3aHATHI JISKIMOHHOIO THIIA, 3aHATHH CEMHHAPCKOrO THIIA,
KypCOBOTO MPOEKTUPOBAHUS  (BBIOJHEHUS KYpPCOBBIX paboT), TPYNIOBBIX W HHIMBUAYAJIbHBIX
KOHCYJIbTALHi, TEKYIIEro KOHTPOJISI K IPOMEXKYTOYHON aTTeCTallHU

Poccuiickas ®enepanus, 659333,
Anraiickuit  kpa#l, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 235

VyeOHasi aynauTopus Uil MPOBEICHHS 3aHATHI JISKIMOHHOIO THIIA, 3aHATHH CEMHHAPCKOrO THIIA,
KypCOBOTO IIPOSKTUPOBAHHS (BBHINONHEHHS KYpPCOBEIX pPaboOT), TPYNIOBBIX U  HHIUBUIYalIbHBIX
KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJISI X IPOMEKYTOYHON aTTeCTaIlHI

Creupanu3upoBanHas MeOenb. TexHudyeckue CcpeiacTBa OOydYeHHs: WHTEPAKTHBHAs TMaHEIb C
BBIYHCIUTENBHBIM Os1okoM ToBapHslii 3Hak: UKAP, MoOusibHbIi yueOHbII Kitace (24 HOyTOYKa C TEIEKKOM
JULSL XpaHEHHMS U [IOZ3apSIIKH) HaJIM4IHe HONKIIOUCHNS K ceTH VIHTepHeT.

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pexeusumol noomeepacoarujeco OOKyMeHma
HumepakmueHnulil KOMRIEKC ¢ 8bI4UCIUMENbHBIM OI0KOM U MOOUIbHbIM Kpenaenuem 110 Ikar

Koumpaxm 14-24 om 18.08.22 OO0 «Pyducnauxcy
Onepayuonnas cucmema Astra Linux Special Edition peauz CMOJIEHCK OgucHviii nakem P7 -
oguc. Ilpogeccuonanvuviii (Oeckmonogas eepcus) O6yuarowull KOHMeHRmM No eCmecmeeHHbiM
Haykam buono2uu, Xumuu u Qusuke 011 yuenuxa\npenooasamens

Konmpaxm Ne9-24/2022 om 16.08.2022 OO0 Ymuxa

Aumueupyc Kacnepckozo Cyobnuyensuonusiii 00coeop Ne6206 om 11.12.2023 Jluyensus Ne 9Ykesj-
cv7du-cs39n-3v42¢(250),

CIIO 1o JNMLEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pacCIpOCTPAaHEHHHU, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaktop tectos, LibreOffice

Poccwuiickas ®enepanys, 659333,
Anraiickuit  kpa#l, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 239

Vuebuas AyauTOpUs Uil TIPOBEIACHUST 3aHATHI JIEKOUOHHOI'O THIIA, 3aHITHI CEMHUHAPCKOTr0 THIIA,
KYpCOBOI0  IIPOCKTUPOBAHUS (BBIHOHHCHI/I}I KYPCOBBIX pa60T), TPYHIIOBBIX MW HWHIAMBUIYAJIbHBIX
KOHCYJIbTAaIlMH, TEKYIEro KOHTPOJISI ¥ MPOMEXKYTOYHOM aTTecTaluu
CnennannsnposanHas MeOenb. TexHHUECKHe CpeacTBa 00YUEeHUS: MOOMIBHBIH TPOTPAMMHO-
anmapartHbii koMmmeke HoyTOyk Acer Nitro5 AN

HOYymoOyKuU

Ilepeuens nuyensuonno2o npoepammno2o obecneuenus. Pexeusumot
Omepannonnas cucrema OC Windows 10PRO /SP Only USB RS BOX KontpaxT ot 03.12.2021
Nel14\1 OO0 «Ilapyc ITmroc»

I/IHTepaKTI/IBHLIf/'I KOMIIJIEKC C BBIYMCIUTEILHBIM OJIOKOM M MOOMIJILHEIM KpeIIeHuEM 10
XpaHUTENN 3HAHUH

JleTckuit pa3BUBAIOIINN HHTEPAKTUBHBIA MPOTrPaMMHBIN KOMIIJIEKC

KontpakT 35-DA ot 10.11.21 UIT KynmoB Anekceit AHaTOJIbEeBUY

Aumusupyc Kacnepcroeo Cybruyensuonnuiii docosop Ne6206 om 11.12.2023 Jluyensus Ne 9kcsj-
cv7du-cs39n-3v42¢(250),

CIIO 1no NHMIEH3UOHHBIM COTJAIICHHIM B CBOOOZHOM pAaclpoCTpaHEHHH, B TOM YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop tectos, LibreOffice

Poccwuiickas ®enepanus, 659333,
Anraiickuii  kpail, r. bunifck, ymu.
Bnagumupa Koponenko, 1. 53

Ayn. 240

VYuebHast aymauTopusi Uil TPOBEACHUS 3aHATHH JICKIMOHHOTO THUIIA, 3aHATHIl CEMHMHApCKOTO THUIIA,
KypCOBOTO IPOEKTUPOBAHHUS (BBINOMHEHUS KypPCOBBIX pPa0oOT), TPYNNOBBIX M  HHIUBHIYalIbHBIX
KOHCYJIbTAI[HH{, TEKYIIEro KOHTPOJISI K IPOMEKYTOYHON aTTeCTAIIHU

CrenmanmsupoBanHast Mebenb. TexHWYeckne cpeacTBa OOyYeHHs: MOOWIBHBIH IIPOrpPaMMHO-
anmapaTHbIA KoMIuIeke HoyTOyK Acer Nitro5 AN noym6yku

Kontpakt Ne33-DA/2021 ot 08.11.2021 OO0 «Kommanus I'pant Cepaucy

Ilepeuens nuyen3uonno2o npoepammnozo obecnevenus. Pexsusumer noomeepowcoaroujeco 00Kymenma
Omnepanuonnas cuctema OC Windows 10PRO /SP Only USB RS BOX KouTpakt ot 03.12.2021
Nel14\1 OO0 «Ilapyc ITnroc»

VHTepakTHBHBIH KOMIUIEKC C BBIYHCIHTENBHBIM OJIOKOM W MOOHIBHBIM KperuieHuneM 10
XpaHUTEIU 3HAaHUH

JleTckuil pa3BUBAIOUINH HHTEPAKTUBHBINA MPOTrPAMMHBIH KOMIUIEKC

Konrpakt 35-0A ot 10.11.21 UIT KyumoB Anekceil AHaTOJIbeBUY

AntuBupyc Kacnepckoro CybOmunensuonnsiii porosop CII-00008996ot 12.12.2022 Jlnmenmsust Ne
26FE-221215-105649-5-36788(250
CIIO mno JNMIEH3MOHHBIM COTJIALICHUSM B CBOOOJHOM paclpoOCTPaHGHHHM, B TOM WYHCIE IO
GNUGeneralPublicLicense u ananorawm:

Poccwuiickass ®eneparus, 659333,
Anraiickuii  kpaii, r. buniick, ym.
Bnagumupa Koponenko, 1. 53




Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— pepakrop Tectos, LibreOffice

Ayn. 315 KommbroTepHBIH Ki1ace

VyeOHasi ayauTopus Uil MPOBEICHHS 3aHATHI JISKIMOHHOI'O THIIA, 3aHATHH CEMHUHApPCKOrO THIIA,
KypCOBOTO  IPOEKTUPOBAHHUsS  (BBINOJIHEHUS KYpPCOBBIX pPadoT), TIpPYNIOBBIX W  WHIMBUAYAJIbHBIX
KOHCyHI:TaLIPIfI, TEKYIIETO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTaluu

CrienpanusupoBanHas MeOenb.  TeXHHYecKue CpeicTBa
HOAKITIOUeHHUs K ceTi MHTepHeT, mepeHocHoe 000pyaoBaHne

HepequL JIMIEH3UOHHOI'O IIPOrpaMMHOTO obecreucHusi. PEKBU3UTEI TIOATBEPKAAIOUIETO JOKYMEHTA
OC Windows 10PRO /SP Only USB RS BOX
Konrpakr or 03.12.2021 Ne14\1 OOO «ITapyc [Trocy

Antusupyc Kacnepckoro CyOmureHsuoHHBINH noroBop Ne6206 ot 11.12.2023 Jlumensust Ne 9kcsj-
cv7du-cs39n-3v42¢(250)

CIIO 1o JMLIEH3UOHHBIM COIJIAIIEHUSM B CBOOOJHOM pacCIpOCTPAaHEHHHU, B TOM 4YHUCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop Tectos, LibreOffice

00y4eHHs: KOMIIBIOTEpBI, HaJIN4YHe

Poccwuiickas ®enepanys, 659333,
Anraiickuit  kpait, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 317

VYueOHast ayquTopusi JUIS TPOBEICHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHATHIA CEMHHApCKOTO THIIA,
KypCOBOTO  NPOEKTUPOBAHUsS  (BBIMOJHEHUS KYpPCOBBIX pPadoT), TPYNIOBBIX W  WHIMBUAYAJIbHBIX
KOHCYJIbTAIMi, TEKYIEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTecTanun

Poccuiickas ®enepanus, 659333,
Anraiickuii  kpait, 1. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 318 Aynutopust MeKIHCIUIUIMHAPHOTO POCKTUPOBAHUS

VYuebuas aAyaIuTOpusa I NIPOBCIACHUSA 3aHATHH JICKOUOHHOI'O THIIA, 3aHATHIA CEMHHApPCKOIro THIIA,
KypCOBOTO IPOSKTUPOBAHMS (BBINOMHEHUS KYpPCOBEIX pPa0oT), TPYNNOBBIX M  HHIUBUIYaJIbHBIX
KOHCYJIbTAI[Hii, TEKYILIEr0 KOHTPOJISI ¥ IIPOMEXKYTOUHOM aTTeCTalluu
CrenuanuzupoBanHas Mebenb. TexHHUeckue cpefcTBa oOyueHns: NHTepakTHBHBIN KOMILIEKC C
BEIYUCIIHTEIBHBIM 010KkOM B MOOHIbHEIM KperutenueM I10 Ikar Notebook

Hepeqel—tb JAUYEH3UOHHO20 NPOcPAMMHO20 obecneuenus. Pexsuzumol

Kontpakr 29-DA ot 12.11.21 OO0 «Py/lucrmmkcy»

Antusupyc Kacnepckoro CyOnmieH3noHHBIH noroBop Ne6206 ot 11.12.2023 JInnensust Ne 9kesj-
cv7du-cs39n-3v42¢(250)

CIIO 1o JJUIICH3UWOHHBIM COTJIAICHUAM B CBO6OI[HOM pacnnpoCTpaH€HUH, B TOM 4YHCIE IIO
GNUGeneralPublicLicense u ananorawm:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop Tectos, LibreOffice

Poccuiickas ®enepanus, 659333,
Anraiickuii  kpaif, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 319 JlabopaTtopusi «OHIaitH — 00pa30BaHUs»

VYueOHast aymuropust Ui IPOBEACHUS 3aHATHH JIEKIMOHHOTO THUIIA, 3aHATHIl CEMHHAPCKOTO THIIA,
KypCOBOTO IPOEKTUPOBAHHsA (BBIMOMHEHUS KypPCOBBIX pPaOoT), TPYNNOBBIX H HHIUBHIYalTbHBIX
KOHCYJIbTallUH, TEKYIIEro KOHTPOJISI X IPOMEXKYTOTIHOH aTTeCTariu
CrenuanuzupoBanHas Mebenb. TexHHUeckHue cpefcTBa oO0ydeHns: HTepakTHBHBII KOMILIEKC ¢
BBIYHMCIIMTENBHBIM OJI0OKOM M MOOMIBHBIM Kpemnenuem 10 Ikar
Kontpakr 14-DA ot 18.08.22 OO0 «Py/lucmiaukc»

4 mobunvnvix KOMnwviomephuvix kiacca DEPO VIP 1530

Kontpakrt Ne9-3A/2022 ot 16.08.2022 OO0 Ymuka

Ilepeuens nuyensuonno2o npoepammno2o obecneuenus. Pexeusumot
Omnepannonnas cucrema Astra Linux Special Edition penrns CMOJIEHCK OdwucHsrit maker P7-
oduc. [Ipodeccuonanpuslii (qeckromoBas Bepcusi) OOyJaromuii KOHTEHT MO €CTECTBEHHBIM HAYKaM
OuoJIOrHH, XUMHUH U GU3HMKE Ul ydeHHKa\lpernogaBaTes

AntuBnpyc Kacnepckoro Cy6munensnonnsiii goroop Ne6206 or 11.12.2023 Jlnnensus Ne 9kcsj-
cv7du-cs39n-3v42¢(250)

CIIO mno nHMIEH3HOHHBIM COTJALlICHHSIM B CBOOOJHOM paclpOCTpaHEHHH, B TOM YHCJIE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop tectoB, LibreOffice

Poccuiickast enepanus, 659333,
Anraiickuii  kpail, r. bunifck, ym.
Bnagumupa Koponenko, 1. 53

Ayn. 320

VYuebHast ayauTopust Ul NPOBEACHUS 3aHATHI JICKIMOHHOTO THUIA, 3aHATHH CEMHHApCKOro THIIA,
KypCOBOTO IPOSKTUPOBAHHS (BBINOJNHEHMS KYpPCOBBIX pa0oT), TPYNIOBBIX W  HMHIUBHIYaJIbHBIX
KOHCYJIbTAI[HH{, TEKYIIEro KOHTPOJISI K IPOMEXKYTOYHON aTTeCTaIlHU

CrenpanusupoBanHast MeOenb. TeXHHYeCKHe CpPEACTBA OOYdYCHHS: WHTEPAKTHBHBIA KOMIUIEKC C
BBIYMCIIUTENIBHBIM OJIOKOM M MOOHIIBHBIM KpEIUICHHEM, HAJIMYHe TOIKIIIOYEHHS K ceTH IHTepHeT.

Ilepeuens nuyen3uonno2o npospammnozo obecnevenus. Pexsusumel noomeepowcoaroujeco 00OKymenma
Hnmepakmughwlil KOMNIEKC ¢ LIYUCTUMENbHBIM ONOKOM U MOOUNbHbIM Kpenaenuem T10 1kar

Konmpaxm 14-24 om 18.08.22 OO0 «PyHducnaukcy

AntuBupyc Kacnepckoro Cy6auyenszuonnviii docosop Ne6206 om 11.12.2023 Jluyensus Ne 9kcsj-
cv7du-cs39n-3v42¢(250)
CIIO mno JNMIEH3MOHHBIM COTJIALICHUSM B CBOOOJHOM paclpoOCTPaHGHHHM, B TOM WYHCIE IO
GNUGeneralPublicLicense u anagoram:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec

Poccwuiickas ®eneparus, 659333,
Antaiickuit kpa#f, r. bwmiick, ymi.
Bnagumupa Koponenko, 1. 53




Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop tectoB, LibreOffice

Ayn. 321

VyeOHasi aynauTopus Uil MPOBEICHHS 3aHATHI JISKIMOHHOIO THIIA, 3aHATHH CEMHHAPCKOrO THIIA,
KypCOBOTO  IPOEKTUPOBAHUs (BBINOJIHEHUS KYpPCOBBIX pPadoOT), TpPYNIOBBIX W  WHIMBHUAYaJIbHBIX
KOHCyHI:TaLIPIfI, TEKYIIETO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTeCTaluu

Crenuanu3upoBanHas Mebenb. TexHH4YecKne CpeAcTBa O00y4eHHUs: MYJIbTHMEAUOKOMILIEKT, HOYTOYK,
HaJIM4YM e IMOAKJIIIOYECHUS K CETH HHTCpHeT.

Ilepeuens nuyen3uoHHO20 NPOSPAMMHO20 0becheyenus. Pexeuzumovl noomsepoicoaioujeco 0oKymenma

Mobunbnblll Komnwvlomepnwvii kiacca RAYbook - 16um OC Windows 10PRO PQR OEM

Koumpaxm Ne30-2A4 om 01.11.21 OO0 «[[MHUT»

Anmusupyc Kacnepcroeo Cybauyensuonuwvliii 0o2osop Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-
cv7du-cs39n-3v42¢(250),
CIIO no JHMICH3HOHHBIM COTJAIICHUSM B CBOOOJHOM pacHpOCTPaHEHHH, B TOM 4YHCIE MO
GNUGeneralPublicLicense u ananoram:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3— penakrop Tectos, LibreOffice

Poccwuiickas ®enepanys, 659333,
Anraiickuit  kpa#l, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn.340 KoMnbl0TepHBIii Ki1ace

VYueOHast aymuropus Ui IPOBEACHUS 3aHATHH JIEKIMOHHOTO THUIIA, 3aHATHIl CEMHHAPCKOTO THIIA,
KypCOBOrO IIPOEKTHPOBAHHs (BBIOJIHEHHMS KyPCOBBIX paboT), TIpYyHNOBBIX ¥  HHAMBHIyaJIbHBIX
KOHCYJIBTAI[MH{, TEKYIIEro KOHTPOJISI X IPOMEKYTOYHON aTTeCTaI[HI

Crnermanm3upoBanHas MeOenb. TexHmueckue —cpencrsa
MOJIKIIIOUEHHUS K ceTu MHTepHeT, nepeHocHoe 000py10BaHue

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pexeusumol noomeepacoaruje2o 0OKyMeHma

Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO, Koutpakt Ne 19/6 — DA or 18.11.2019

Kiacc VR: Konrpakr Ne 19/2 — DA ot 18.11.2019

Anmusupyc Kacnepckozo Cybonuyensuonnuiii docosop Ne6206 om 11.12.2023 Jluyensus Ne 9kcsj -
cv7du-cs39n-3v42c¢(250)

Komnac 3D v19 (10 pabouux mecm) Cybruyenzuonnwlii 002060p Ne 3ck-20-0038 om 02.03.2020e.

Astra Linux Special Edition

LibreOffice (TexcToBbIi penakTop, TaOIMYHBIH peNaKkTop, IporpaMMma IOATOTOBKU IPE3EHTAIM,
MexaHu3M nonakimodeHus K BHetHuM CYBJ], BekTopHbIi rpaduyueckuii peaakTop, peaakrop Gopmyn)

Peoaxmop pacmposoui epaguxu

JInuensnounsiii gorosop Ne PBT-14/1617-01-BY3 nHa mnpenocTaBieHHe NpaBa HCIOIb30BAHUS
nporpammsl Juigs 9BM ot 09.11.2017r.

18.11.2019 (ITocTaBka mporpaMMHO-anmnapaTHoro kommiekca CTy1eHT)

AKT npuema nepepauu npas 25.02.2022r.

CIIO mo NMIEH3HMOHHBIM COTJANICHUSM B CBOOOJAHOM paclpoCTpaHEHHH, B TOM YHCJIE IO
GNUGeneralPublicLicense u ananoram: 2 T'UC, 7-Zip, Adobe License: Adobe Flash Player; Adobe
Reader, AIMP3, BurnAware Free, CCleaner, Defraggler, Far Manager, Firebird, Foxit Reader, GNU
(Geniral Public, cense unu ananor) Version 2: Auda City; Blender; DB Designer; FileZilla; Inscape;
Open Office 4; Virtual Dub, VLC Media player; Oracle Vertual Box, GNU (Geniral Public License
umu ananor) Version 3, Gimp; K-LiteKodecPack, XAMPP, Google Chrome, HEFS, IBExpert,
MyTestX, Notepad++, Pascal ABC, [lensep, ictnzor, InternetCensor, Non Vigual Desktop Access
(NVDA) Aiipen v2.3— penakrop tectos, LibreOffice

06y‘IeHI/I$IZ KOMIIBIOTEPEI, HaJIu4Iue

Poccuiickast @enepanus, 659300
r. Anraiickuii kpaii, r. bwuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 407

VYuebHass ayauTopus Ui MPOBEICHUS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOrO THIIA,
KypCOBOTO NPOEKTUPOBAHUS  (BBIMOJHEHUS KYpPCOBBIX padoT), TpPYNNOBBIX W WHIMBUAYATBHBIX
KOHCyIIBTaLIHﬁ, TEKYIIETO KOHTPOJIA U l'lpOMe)KyTO‘{HOﬁ aTTeCcTaluu

Crernanu3upoBantasi MeOenb. TeXHHUUECKHe CpefcTBa OOyUeHHs: KOMITBIOTEp Ul MPENoaaBaTelis,
HPOEKTOP, IKPaH UL IIPOEKTOpa, HAIMYHE MOJKIIOYCHHS K ceTH HTepHeT, epeHoCcHoe 060pyjoBaHueE.
Ilepeuensb nuyen3uonHo20 npospammuo2o obecneuenus. Pexeuzumer Microsoft Windows7 PRO 44718194,

Microsoft Office7 Pro 44039700,

Anmusupyc Kacnepckoeo Cybnuyensuonuwiii 0o2osop Ne6206 om 11.12.2023 Jluyensua Ne 9kesj-
cv7du-cs39n-3v42¢(250)
CIIO 1no NHMIEH3UOHHBIM COTJIAIICHUSM B CBOOOJHOM pacIpOCTPaHEHHH, B TOM YHCJIE IO
GNUGeneralPublicLicense u ananoram:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penaxtop tectos, LibreOffice

Poccwuiickast @eneparus, 659333,
Anraiickuit  kpa#t, r. bBwuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 409
Kabuner K.J[. YIunHCKOTO /KOMHATa ISl COBEIAHHSI IKCIIEPTOB.
CrnennanusupoBanHas MeOenb. TexHHYeCKHe CpencTBa OOy4YeHHS:
NexTouch, kamepa, ayarocucrema.
IlepeueHs MHIEH3HOHHOTO mporpammuoro obecneuenuss BOOCO Demoexam.

I/IHTepaKTI/IBHHﬁ KOMILIIEKC

Poccwuiickass ®eneparus, 659333,
Anraiickuii  kpaii, r. buniick, ym.
Bnagumupa Koponenko, 1. 53

Ayn. 410

DKcnepTHas KOMHATa.
Crnenuanu3upoBaHHas MeOelb: 4 KOMIBIOTEPA, HAYIIHUKH, KOJIOHKH, ay THOCHCTEMA .
Ilepedens nuueH3noHHOrO IporpaMmuoro obecneuenuss BOOCO Demoexam.

Poccwuiickas ®enepanus, 659333,
Anraiickuii  kpail, r. buiick, ymu.
Bnagumupa Koponenko, 1. 53

Ayx 411
y‘ICGHaH AYAUTOPUS OJIs1 MIPOBEACHUSA HpO(l)eCCI/IOHaIII)HbIX JCMOHCTPAITMOHHBIX 9K3aMEHOB.

Poccuiickas ®enepanus, 659333,
Antaiickuii  kpaii, r. bwmiick, yi.




CrennanusupoBanHas MeOenb. TeXHHUYECKHME CpeAcTBa OOYYCHMS: WHTEPAKTHBHBIN KOMILIEKC
NexTouch, kamepa, ayauocucrema.

IlepeueHs nuueH3noHHOro nporpammuoro obecneuenuss BOOCO Demoexam, ITAK kypartopa.

Bnanumupa Koponenko, 1. 53

Ayn. 414

VyeOHasi aynauTopus Uil MPOBEICHHS 3aHATHI JISKIMOHHOIO THIIA, 3aHATHH CEMHHAPCKOrO THIIA,
KypCOBOTO MPOCKTUPOBAHHs (BBINOJHEHUS] KYPCOBBIX paboT), TPYNNOBBIX M  HMHIMBHIYaJbHBIX
KOHCYJIBbTAIHH, TEKYIIEr0 KOHTPOISI K IPOMEKYTOYHON aTTeCTAIIHMN

CrienpanusupoBanHas MeOenb. TeXHUYEeCKHe CpeacTBa OOy4YeHHs: WHTCPAKTUBHBIA KOMIUIEKC C
BBIYUCIIUTENBHBIM OJIOKOM M MOOHJIBHBIM KPEIUICHHEM, HaTU4YHe MOAKITIOUCHHS K ceTH VHTepHeT.

Tlepeuens nuyen3uoHH020 NPOSPAMMHO20 0becheyenus. Pexeuszumovl noomesepoicoarouezo 00OKyMeHma
HUnumepaxmueHulii KOMIIEKC C 8bINUCTUMENbHBIM OI0KOM U MOOunbHbIM Kpennenuem 110 Ikar
Notebook

Koumpaxm 29-24 om 12.11.21 OO0 «Py/Jucniukcy

Anmusupyc Kacnepckoeo Cybmuyenzuonnviii 0ocoeop Ne6206 om 11.12.2023 Jluyensus Ne 9kesj-
cv7du-cs39n-3v42¢(250),
CIIO 1o JNHMIEH3UOHHBIM COIJIAIICHHSM B CBOOOZHOM pAaclpoOCTpaHEHHH, B TOM YHCIE IO
GNUGeneralPublicLicense u ananoram:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop tectoB, LibreOffice

Poccwuiickas ®enepanys, 659333,
Anraiickuit  kpa#l, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 416 Poccuiickas ®enepanus, 659333,
VYueOnast ayqutopus JJis TPOBEACHUS 3aHATHH JICKIIMOHHOTO THIIA, 3aHSATHH CEMHUHAPCKOrO TWMA, | AJNTalickuii Kpaii, r. Dbuiick, yi.
KypCOBOTO IPOSKTHUPOBAaHMS (BBINOMHEHUS KYpPCOBBIX paboT), TPYNNOBBIX ¥ HHIMBHAyalbHBIX | Brammmumpa Kopomnenko, 1. 53
KOHCYJIbTAI[H}, TEKYILEro KOHTPOJIS U IPOMEKYTOUHOU aTTeCTALIUU
Crenuanm3upoBantas Mebenb. TexHudeckue cpenctsa obydenus: teneBuzop LG, HoyrOyk Hamudme
HOAKITIOUeHUS K ceTi MHTepHer.
Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becnedeHus. Pexeusumol noomeepacoarujeo OOKyMeHma
HUnmepaxmusnwiii cmon IRBIS I70 Microsoft Win 10 Professional
Koumpaxm 44-24 om 22.11.21 OOO «Texnonoeuu unnosayuu»
Anmusupyc Kacnepckoeo Cybnuyensuonnwiii 0ozosop Ne6206 om 11.12.2023 Jluyensua Ne 9kesj-
cv7du-cs39n-3v42¢(250)
CIIO no nWIEH3HMOHHBIM COTJANICHHSIM B CBOOOJHOM pacIpOCTpaHEHHH, B TOM YHCIE IIO
GNUGeneralPublicLicense u ananoram:
Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Foxit Reader, Google Chrome, K-Lite Codec
Pack, Mozilla Firefox, Ashampoo Burning Studio 6 FREE, Far Manager, Open Office 4, FileZilla,
GIMP, Blender, WinDjView, Inkscape, InternetCensor, Non Vigual Desktop Access (NVDA), Aiipen
v2.3- penakrop TectoB, LibreOffice
MEJIATOr'MYECKHU TEXHOIAPK «KBAHTOPUYM UM. K.JI. YIHIUHCKOI' O»
MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE KABUHETOB
HanmenoBaHue moMeIeHni IUIsi IPOBEACHUS BCEX BUIOB YIeOHOH eITeNbHOCTH, IPETyCMOTPEHHOM Anpec (MecTornosoKeHue)
y4eOHBIM IUIAHOM, B TOM YHCJIE ITOMEIICHHS 1 CaMOCTOSATENbHOH pabOTHI, ¢ yKa3aHHEM IIepEedHs | ITOMEISHHUH JUIsl IPOBEICHHS
OCHOBHOTO 000PY/I0BaHMS, y4eOHO-HATISAHBIX TOCOOUIT U UCTIONB3YEMOTO IIPOrPAMMHOT0 00ECTICUeHHUS BCEX BHJIOB yueOHOI
JIeATENbHOCTH TIPEXyCMOTPEHHON
y4eOHBIM IUTaHOM (B Cilydae

peanu3anuu 00pa3oBaTeIbHON

IPOrpaMMBl B CETEBOH  (opme
JIOTIOTHUTENEHO yKa3bIBaeTcst
HaUMCHOBAaHHE  OpraHM3alUd, C
KOTOPOH 3aKITFOUEH JIOTOBOP)

Ayn. 1-102

KaGuseT /utst IpoBeieHNs 3aHATHIT TEXHOIOTHYECKO HAIIPaBICHHOCTH

KommekT yuebHo# Meben.

TexHHueCKHe Cpe/CTBA: WHTEPAKTHBHBIH KOMIUICKC C BBIYHCIUTEIBHBIM OJIOKOM H MOGHIBHBIM
KpeIUICHHEeM, HOYTOYKH, OOpa3oBaTebHBI KOHCTPYKTOP C KOMILIEKTOM [JAaTYHKOB, 0Opa3oBaTeIbHBIN
HaboOp MO MEXaHHWKEe, MEXaTPOHHKE M POOOTOTeXHHKE (6 KOMIUICKTOB), oOpa3oBaTeNbHEIH Habop MO
JEKTPOHUKE, EKTPOMEXaHHKE 1 MUKPOIIPOIIECCOPHOH TEXHHKE, 00pa30BaTENbHBIA HA0OOp JUIA M3ydEeHUS
MHOTOKOMIIOHEHTHBIX POOOTOTEXHHYECKUX CHCTEM M MAHHIYJSIHOHHBIX POOOTOB, KOMIUIEKT IS
M3y4eHHUs] ONEePALOHHBIX CHCTEM PEAJbHOTO BPEMEHH M CHCTEM YIpPaBJICHHsS aBTOHOMHBIX MOOHIIBHBIX
POGOTOB, YeTHIPEXOCEBOI y4eOHbINH POOOT-MAHUITYIIATOP C MOIY/IBHBIMA CMEHHBIMH HACaJKaMH, KOMILIEKT
nojeii M COPEBHOBATENBHBIX 3JIEMEHTOB, O0OpPAa30BATENbHBI MOMYIb I YIIYOJICHHOTO H3YdYCHHUs
MexaHUKH, MexaTpoHukun u CAY, naGopatopus HCCIIeIOBaHHS OKpYKaromeil cpeibl, albTepHATUBHBIX
HCTOYHHKOB DHEPIUH, MATePHAIOB M WHXXCHEPHBIX KOHCTPYKIMH, aBTOHOMHBIH POGOT MaHMITYISTOP C
KOJISCAaMH  BCCHAINpPABJICHHOIO  JIBIDKEHHUS, 0a30BBIi  pOOOTOTEXHMYECKU  HAOOp,  pPEeCypCHBII
pobOTOTEXHHYECKUH HAabOp, TATUHK I[BEeTa 6a30BOr0 POOOTOTEXHUYECKOTO HAabopa, yIbTPa3ByKOBOH JaTUHK
6a3oBoro poOOTOTEXHUYECKOro Habopa, 3apsAIHOE YCTPOHCTBO, 0Opa3oBaTeNbHBIN HAOOp IO M3YyYEHHUIO
TEXHOJIOTHI PEBEPCHBHOTO HHXHHHUPHHIA, OOpA30BaTENbHBI HAOOp II0 H3YYCHHIO aAUIUTHBHBIX
TEXHOJIOTHIT M OBICTPOrO MPOTOTUIUPOBAHHS, CTAHOK JIA3€PHOM PE3KM C YHCIOBBIM IIPOrPaMMHBIM
YIpaBICHHEM U CHCTEMOW (DHIBTPALMU BO3yXa.

Tlepeuenb 1uyeH3UOHHO20 NPOSPAMMHO20 0becneyeHus. Pexgusunvl noomeepicoaoujeco OOKyMeHma

T10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kourpakr 14/1 ot 03.12 21 OO0
«[Tapyc ITmroc»

Microsoft Office - 2019 (xopoGounas Bepcusi) JloroBop nmoxepreoBanust ot 06.05.2022

Poccniickas ®enepaunst, 659333,
Antaiickuit kpaif, r. bwuiick, ymI.
Bnagumupa Koponenko, 1. 53




Hudpossie nabopatopuu 1o ¢usnke, xumun, cuonorun [10 Releon Camera 1.1, Releon Lite 3.63
Kontpakt 51-DA ot 30.11.21 OO0 «KoncTtanTa»

OGopynoBanue TexHonornueckoro npoduis (Pobortsr, 3d ckanep, 3d npunrep) Konrpakr 7-DA ot
23.09.21 OO0 «Koncranra»

VYuebHo-uccneoBaTenbckue 1aboparopun GnocuraanoB u HeiiporexHonoruit I10 BiTronies Studio
5.1.10 Kontpakt 5-DA ot 23.09.21 OO0 «CrenkoMIIeK T

udpoBbie MEKPOCKOIIBI

I1O TouP Cam Kontpakt 4-5A ot 20.09.21 UTI Bebep Ombra CepreeBHa
MHTepaKTHBHBII KOMIUIEKC C BBIYHCIUTEIbHBIM 0J1I0KOM U MOOMIBHBIM KperuienneM 10 Ikar
Notebook Koutpakr 29-2A or 12.11.21 OO0 «Pyducruukc»

ITAK NITRINO Kontpakt Ne55-3A ot 30.11.2021 OOO «ITapyc ITimroc»

Cranok uasepHoit pesku ¢ YIIY wu cucremoit ¢uiabTpauuu Bo3gyxa (OOJAa4HBIA —pEXUM
www,gweikecloud.com) Konrrpakr Nel0 ot 18.10.2021r. OO0 «YK «Bocrounas Cubupb»

Antusupyc Kacnepckoro CyOmureHsuoHHBINH noroBop Ne6206 ot 11.12.2023 JIumensust Ne 9kcsj-
cv7du-cs39n-3v42¢(250)

CIIO 1o NHMIIEH3UOHHBIM COTJIAIIEHHSM B CBOOOJHOM pacHpOCTPaHEHHWH, B TOM YHCJE I10
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Ayn. 1-103

KaGuner 15 3anucu BeOMHAPOB U MPE3CHTALIMOHHOTO KOHTCHTa

Kommiekr yue6Hoit mebenu, aumyapt.

TexHuveckue CpeACTBa: CTYOHs U CO3JAHMS MPE3CHTALMNA/OHIAHH-BeOUHAPOB /IEMOHCTPALII
onbiToB, YK®-11poeKkTop, KperieHne, HOyTOYK ¥ MarHUTHO-MapKepHOE MOKPBITHE.

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO0 0becnedeHus. Pekeuzumol noomeepocoarujeo OOKyMeHma

IIpesenrannonHOe 000pyI0BaHHE

TTIAK TeneBuneo/lata, Buneo/luctant I10 Microsoft Win 10 Professional Kourpakt 8-9A or 27.09.21
000 «TCH-Cub»

Antusupyc Kacmepckoro Cy6nuieHsuonHsii 1oroBop Ne6206 ot 11.12.2023 Jluuensus Ne 9kesj-
cv7du-cs39n-3v42c¢(250)

CIIO no JMUEH3HMOHHBIM COTJAUICHUSIM B CBOOOJAHOM paclpoCTpaHEHHH, B TOM 4YHUCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ®enepanus, 659333,
Anraiickuii  kpaif, r. buiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

Kabuner 1 npoBe/ieHUs 3aHATUI €CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH

Kommnekt yaeOHOH MebemnH.

Komrmiext nabopaTopHoit mebGemnu.

TexHuyeckue cpeincTBa: HHTEPAKTUBHBIH KOMIIIEKC C BBIYHCIUTEIbHBIM OJOKOM H MOOHIBHBIM
KpEIUICHHEM, BCTPOCHHBIC BBIYHCIHMTENbHBIE OJIOKH, IH(pOBBIE JabopaTopuu IO XuMHHU (6a30BBIH
ypoBeHb), Ouosnoruu (06a30BbIii ypoBeHb), (pu3MKe (CTaHAAPTHBIA YpOBEHb), y4eOHO-MCCIIENI0BATEIbCKAS
nabopatopusi OHOCUTHAJIOB M HEWPOTEXHOJIOTHI, MUKPOCKOIIBI IIU(POBEIE, Tab0paTopHOE 000PYIOBaHHE 110
¢msmke, o xumuw, anmapat Kunma, 6ans koMOnHMpoBaHHas 1abopaTopHasi, 103aTop THII 1, go3aTop TvI 2,
JI03aTOp THUIN 3, MAarHUTHAs MeIIanKa, KOJNOBI, CTEPUIM3AaTOp s J1abOpPaTOPHOH IMOCYABI BO3AYIIHBIH,
KOMIUIEKT M3eNuil U3 Kepamuku, ¢dapdopa u ¢asHca, HaOOp NMPOOUPOK, Halla KPUCTAUTM3ALUOHHAS,
KOMIUIEKT MEPHBIX KOJIO, IPOOUPKH.

Tlepeuernb nuyeH3UOHHO20 NPOSPAMMHO20 0becneyeHus. Pekeusumol noomeepicoaiouje2o OOKyMeHma

Hudpossie nabopatopuu 1o ¢usuxe, xumuu, duonoruun 10 Releon Camera 1.1, Releon Lite 3.63
Kontpakr 51-0A or 30.11.21 OOO «KoncTanTa»

V4ebHO-HCCIen0BaTeNbCKUE 1abopaTopur OMOCHIHANOB 1M Heiiporexuosoruii [0 BiTronies Studio
5.1.10 Kontpakt 5-DA ot 23.09.21 OO0 «CrenkoMIuiek™
VHTepaKTHBHBIN KOMIUIEKC C BRIYHCIUTEIBHBIM 0JIOKOM U MOOMIBHEIM KperutenneM 10 Ikar
Notebook Koutpakr 29-9A or 12.11.21 OO0 «Pyducriukc»

Antusupyc Kacmepckoro Cy6nuieHsuonnsiii 1oroBop Ne6206 ot 11.12.2023 Jluuemnsus Ne 9kesj-
cv7du-cs39n-3v42¢(250)

CIIO mo NWIEH3HMOHHBIM COTJANICHUSIM B CBOOOJAHOM paclpoCTpaHEHHH, B TOM 4YHCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ®enepanus, 659333,
Anraiickuit  kpa#t, r. bBuiick, yi.
Biagnmupa Kopornerko, 1. 53

TEXHOIIAPK YHUBEPCAJIbHBIX IEJAIOT' MYECKHAX KOMITETEHIIAN
MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE KABUHETOB

HanmeHnoBaHue OMeIEHHH TSl IPOBEACHHUS BCEX BUAOB YIeOHOU JIEATEIBHOCTH, IPETyCMOTPEHHOM
y4eOHBIM IUIAHOM, B TOM YHCJIE NOMEIICHHS 1 CaMOCTOSTENBHOH paboThl, ¢ yKa3aHHEM IIepedHs
OCHOBHOTO 000pYI0BaHMsI, y4eOHO-HATISAHBIX TOCOOUIT U UCTIONB3YEMOT0 IIPOrPAMMHOTO O0ECTICUeHU S

Anpec (MecTomoJI0KEeHHE)
MIOMEIIeHHH TS IPOBEICHHS
BCEX BUIOB yueOHO

JIeATEINbHOCTH TIPELyCMOTPEHHON
y4eOHBIM TIaHOM (B Cilydae
peanu3anuu 00pa3oBaTeNbHON
NpOrpaMMBl B CETEBOH (opme
JIOTIOTHUTEIEHO yKa3bIBaeTcs
HaUMCHOBAaHHE  OpraHHW3alUd, C
KOTOPOH 3aKITFOUEH JIOTOBOP)

Ayn. 154-167

TexHOMapK yHUBEPCAIBHBIX MEAArOTMYCCKHX KOMITCTCHIIHI

Kommnekt yueOHoi Mebenu, duumaapT.

TexHnueckre cpecTBa: ATOMHbIC CIIEKTPBI ABYJIeKTPOHHBIX cucteM He, Hg,

KaMepa sl TPHHOTYJIIPHBIX MUKPOCKOIIOB,

KOMIUIEKT JUIsl IPOBECHHS SKCIIEPHMEHTOB T10 Jy4eBOH IHATHOCTHKE W BU3yalIH3aLiH,
HPOrpaMMHO-aINAPaTHBIA KOMIUIEKC TONOrpaduueckoro H3y4eHns CTPOCHUSI OpraHM3Ma YeroBeKa,
pecypcHslil Habop aHaIM3a MATEPUAIOB VIS MPOBEACHHS YKCIIEPUMEHTOB I10 Jy4EBOW JMArHOCTHKE H

Poccwuiickass ®eneparus, 659333,
Anrtaiickuif  kpaif, r. bmiick, yiI.
Bnanumupa Koponenko, 1. 53




BH3yallM3al[d, PECYPCHBI HA0Op PEHTICHOCTPYKTYPHBIH —aHalI3 MAaTepHAOB JUIs HPOBEJCHUS
9KCHEPHMEHTOB 110 JIy4EeBOH IMAarHOCTHKE M BU3yalH3aLlMH, ChEMHAs PEHTICHOBCKas TpyOka Mo tube,
cbEMHAsi pEHTreHOBCKas TpyOka W tube, TPHHOKYISPHBIA MuKpockonm i npenopasatens 1000x,
NpeIMETHBIA CTONHK, [UIaH-aXpoMaThieckas "0ecKoHeuHas ONTHKa", 17a00paTOpHbIl HAOOP MO TeHETHKE U
Marepuansl , Tpuc-OopatHbi Oydep it odmekTpodopesa, IIIeM BHPTYadbHOH  PealbHOCTU
npodeccuonansupiii HTC Vive Cosmos, nuieM BUpTyanbHOW peansHocTd npodeccronanbubii HTC Vive
Focus Plus, ouku mononuenHoit peansnocty Epson, kamepa 360 npodeccronanshas Insta360 Pro, xamepa
360 mooburensckas Insta360 One, cTaroHapHBIH IePCOHANBHBIN KoMmbioTep Parus 2021, nHTepakTHBHBIH
KOMIUIEKC C BBIYHUCIIUTEIILHBIM OJIOKOM U MOOHIIBHBIM KPEIICHHEM.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pekeusumol noomeepicoaioujeco OOKyMeHma
VHTepaKTUBHEIM KOMIUIEKC C BEIYHCIUTEIbHBIM OJI0KOM U MOOMIBHBIM KperteHueM I10 Ikar
Notebook

Konrpakr 29-DA ot 12.11.21 OO0 «Py/lucmiauke»

IIporpamMMHO-aNapaTHbIi KOMILIEKC Tomorpadudeckoro u3ydeHus crpoerus opranusma I10 3datlas

Kontpakt 12-DA ot 18.10.21 OO0 «Hay4Hble TpoOOpBI U CHCTEMBD»

OGopynoBaHue [UIi TNPOBEACHHS OKCIEPUMEHTOB [0 Jy4eBOH JMAarHOCTHKE M BU3yallM3allu
(peutrenorpadus)

Kontpakt 13-DA ot 18.10.21 OO0 «Hay4Hble TpoOOpBI U CHCTEMBD»Y

IIpodeccuonanpHbie ontuueckue npudopst [10 TouP Cam

Kontpakr 14-DA ot 18.10.21 OO0 «Hay4Hnble TpoOOpEI ¥ CHCTEMBDY

VuebHo-eMoncTpaiorHoe obopynosanue (Lludposas naboparopus no pusuke [10 Releon Lite 3.63)

Konrpakr 15-DA ot 18.10.21 OO0 «Hayunblie TpoOOpsI U CUCTEMBI

«VR» - obopynoBaHue

Konrpakr 22-DA ot 28.10.2021 UII Ky3smenko [lenuc EBrenpeBuy

Antusupyc Kacnepckoro Cy6nuieHsuonHsii 1oroBop Ne6206 ot 11.12.2023 Jluuensus Ne 9kesj-
cv7du-cs39n-3v42¢(250)

CIIO mo JNMIEH3WOHHBIM COTJIAIIEHUSM B CBOOOJHOM pacIpOCTPAaHEHHH, B TOM YHCIE IIO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Ayn. 307

Kabuner o po6oTrorexHuke

Kommnekt yaeOHOH MebemnH.

Kommiext nabopaTopHoit mebGemnu.

TexHu4ecKue cpecTna:

ABTOHOMHBIH POOOT MaHUITYJITOP € KOJIECAMH BCEHAIIPABJICHHOTO JeHCTBHS,

CTaLMOHAPHBIA NEpPCOHANBHBIA KoMIbloTep Parus 2021, KOMIUIGKT Ui M3y4eHHUS OlEpalliOHHBIX
CHCTEM peaJbHOro BPEMEHU M CUCTEM YIPABIECHUS aBTOHOMHBIX MOOUIIBHBIX POOOTOB.

Ilepeuens nuyen3uonno20 npospammno2o obecneuenus. Pexeusumol noomesepocoaiouie2o 0oKymeHma

T10 Microsoft Win 10 Professional 32/64 bit SP2 Only USB RS Box Kourpakr 14/1 ot 03.12 21 OO0
«ITapyc ITmroc»

Microsoft Office - 2019 (xopoGounast Bepcust) Jlorosop noxepreoBanust ot 06.05.2022
ITAK NITRINO KontpakT Ne55-3A ot 30.11.2021 OOO «Ilapyc ITnroc»

Omnepanunonnas cuctema POJ] OC Mypowm 7.3.1 Cornamenne Ne 441/11-21VY ot 30.11.21r. OO0

«Pen Codpr»
AKT npuema nepenauu npas 06.12.2021r.

Cornamrenue o konbuaeHnuansHoctd Ned40/11-21K
CrannoHapHBIe IIepcOHaNbHBIE KoMMbIoTepHl Parus 2021Core i5 10400F

Kontpakt Ne55-D5A/2021 ot 30.11.2021 OO0 «Ilapyc Ilmoc»

Antusupyc Kacmepckoro Cy6nuieHsuoHHsii 1oroBop Ne6206 ot 11.12.2023 Jlunensus Ne 9kcsj-
cv7du-cs39n-3v42¢(250)

Koncynprant ITmtoc Jorosop Ne26 ot 28.12.2023r OO0 «HOpxomm»

CIIO no nMIIEH3MOHHBIM COTJIAIIEHHMSM B CBOOOJHOM pPacHpOCTPAaHEHUH, B TOM YHUCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccuiickas ®enepanus, 659333,
Anraiickuit  kpa#t, r. bBuiick, yi.
Bnagumupa Koponenko, 1. 53

Ayn. 413

Kommnekr yweOHo# Mmebemn. Kommiekr mabGopartopHoit meGenmn. TexHudeckue cpenctBa: VR» -
obopynoBanue Konrpakr 22-DA ot 28.10.2021 UIT Ky3bemenko Jlenuc EBrenpeBuy

H@pe'—leHb JAUYEHIZUOHHO20 NPOPAMMHO20 obecneuenus. Pexsuzumol nodmeepofcdaiomezo dOKy.MeHma

«VR» - obopynoBaHue

Antuupyc Kacnepckoro CyOmunensuonnsiid goroop Ne6206 ot 11.12.2023 JIunensust Ne 9kcs;j-
cv7du-cs39n-3v42c¢(250)

CITIO 1no JJUOECH3UOHHBIM COTlJIAIICHUAM B CB060)1HOM pacnpoCTpaH€HHUHU, B TOM YHCJIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccwuiickas ®enepanys, 659333,
Anraiickuii  kpaii, r. buniick, ym.
Bnagumupa Koponenko, 1. 53

Ayn. 417

Kommekt yue6Hoit mebenu. Kommiekr nabopatopHoit Mebenn. TexHuueckue cpecTna:

MHTEepakTHBHBI KOMILIEKC C BBIYMCIUTEIBHBIM OJIOKOM M MOOWIBHBIM KpeIuleHHeM, y4eOHO-
JIEMOHCTPAILIMOHHOE 000pYyIOBaHKE TS peaIU3aIii 00Pa30BaTENIbHBIX IPOrPaMM 110 IpeaMeTry «Pu3nKay.

Hepequb JAUYEHIZUOHHO20 NPOcPAMMHO20 obecneuenus. Pexeuszumol nodmeepo/a)aiomezo 00KyMeHma

Antuupyc Kacnepckoro CyOmuuensuonssiid goroBop Ne6206 ot 11.12.2023 JIunensust Ne 9kcs;j-
cv7du-cs39n-3v42¢(250)

CIIO mo JUICH3WUOHHBIM COTJIAIICHUAM B CB060[[HOM pacupoCTpaHCHHH, B TOM YHUCIIC II0
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccwuiickass ®eneparus, 659333,
Antaiickuit kpaif, r. bwuiick, ymI.
Bnagumupa Koponenko, 1. 53

Ayn. 420

Kommnekt yueOHoit mebenu. KoMmekt sabopaTopHoii MeGenu.

Texuudeckue cpenctBa: MHTepaKTHBHBI KOMIUIEKC C BBIYHCIHUTCIBHBIM OJIOKOM M MOOWIIBHBIM
KpeIUICHHEeM, YIeOHO-1eMOHCTPalHOHHOEe 000pYAOBaHKE JUIS Pealn3aliii 00pa30BaTelbHBIX IPOrpaMM IO

Poccwuiickas ®enepanus, 659333,
Anraiickuii  kpail, r. buiick, ymu.
Bnagumupa Koponenko, 1. 53




npeamery «Pusznkay.

Hepeqem) JAUYEHZUOHHO20 NPOcPAMMHO20 obecneuenus. Pexeuzumol noameepofcdmomeza doxy.fwenma

AntuBupyc Kacnepckoro Cy6nuieHsnoHHslii qoroBop Ne6206 ot 11.12.2023 Jlunensust Ne 9kesj-
cv7du-cs39n-3v42¢(250)

CIIO mo JJUIICH3WOHHBIM COTJIAIICHUAM B CB060[[HOM pacnopoCTpaH€HUHU, B TOM YHUCIE IIO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Ayn. 421

Kommnekt yueOHoit mebenu. Kommekt sabopaTopHoii Mebenu.

TexHu4yeckue CpejCcTBa: HHTEPAKTUBHBIM KOMIUIEKC C BBIYHCIUTEIBHBIM OJOKOM M MOOWIBHBIM
KpeIUICHHEeM, y4eOHO-IeMOHCTPALIMOHHOE 000pYy/I0BaHKE Ul pean3alnuy 00pa30BaTENbHbBIX IPOrPaMM I10
npeamery «Puznkay.

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneuenus. Pekeusumol noomeepicoaioujeco OOKyMeHma
OmnepanuonHas cuctema Astra Linux Special Edition penrus CMOJIEHCK OducHsrit naker P7-
oduc. IIpodeccuonanbublit (qeckrononas Bepcus) OOydaromuii KOHTEHT 0 €CTECTBEHHBIM HayKaM
OMOJIOTHH, XUMHUH U PU3HKe U1 ydyeHHKa\npernoaaBaTes

4 mobunvuvix komnviomepuwix kiacca DEPO VIP 1530 Kontpakt Ne9-5A/2022 ot 16.08.2022 OO0
Ymuka

AntuBupyc Kacnepckoro Cy6nuieHsnoHHslii joroBop Ne6206 ot 11.12.2023 Jlunensust Ne 9kesj-
cv7du-cs39n-3v42¢(250)

Koncynprant ITntoc Jorosop Ne26 ot 28.12.2023r OO0 «tOpkomm»

CIIO no JMUEH3HMOHHBIM COTJAUICHUSIM B CBOOOJAHOM paclpoCTpaHEHHH, B TOM 4YHUCIE IO
GNUGeneralPublicLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre
Office

Poccwuiickas ®enepanys, 659333,

Anraiickuit  kpail, r. buiick,
Bnagumupa Koposnenko, 1. 53

ITomemenue 1Jis1 CAMOCTOATEIbHOM PadoThI

HanmenoBaHue nmomeIeHni 1Jisi IPOBEACHUS BCEX BUIOB yUeOHOM eITeNbHOCTH, IPEIyCMOTPEHHOM
y4eOHBIM ITAHOM, B TOM 4YHCJIC IIOMELICHUS I/ CAMOCTOSATEIBHOH PabOThI, C yKa3aHHUEM IIepeHs
OCHOBHOT0 000pYy/10BaHMs, y4eOHO-HAIIIAAHBIX IOCOOUI U UCIIOIB3YEMOT0 IIPOrPAMMHOI0 00eCTICUeHUS

Anpec  (MECTOIIOJIO’KEHUE)
MOMEIICHHH 1151 IPOBEACHUS

BCEX BUI0B yueOHOit
JIeATEeNbHOCTH
MIPEAYCMOTPEHHOI

y4eOHbIM IUIAaHOM (B ciyyae
peanu3anuy 00pa3oBaTebHON

porpamMMbl B CETEBOIt
thopme JOTOJHUTEIBHO
yKa3bIBaeTcs HaNMEHOBaHHE
OpraHu3aluH, c KOTOpOH
3aKJIIOYEH JIOTOBOP)

Ayn. 335

YuTanbHeli 3a1

AyJUTOPUSI TSl CAMOCTOSTEIIEHON PaboThI
CrenuannuzupoBanHas Mebenb. TeXHUUECKHEe cpeicTBa 00ydeHUs:: MOHOOIIOKH,
MHOTO(YHKIIMOHATIbHOE yCTpOiicTBO «Pantumy, crnennann3upoBanHoe pabodee MeCTo
«91Ho1300»: HOyTOYK C MPOrpaMMHBIM OOecreueHueM ISl He3pAunX U CIabOoBHIALINX JIIO el
(mporpamMma SKpaHHOTO JOCTYIA JUIsl HE3PSYNX U CIa0OBUIAMINX, SIKPAHHBIH YBEINIHTEIb U
nporpaMma Juisi CO3/JaHusl, XPaHEHHs U YIPABICHHUsS TEKCTOBBIMU M FOJOCOBBIMH 3aMeTKamu). VOCO
Professional: rapuurypaJabra ¢ Windows- mpunoxenuem [uist ipeoOpa3oBaHusi pedr B TEKCT,
gyuratomas Mammuna Eye-Pal Vision? Dnexrponustit pyunoii Buneo-ysennuntens Rudy. CrennansHoe
YCTPOMCTBO Ul YTE€HHS «TOBOPAMMX KHUD» (THdnoduemmueiiep) «Victor Reader Stream»
Crenuaan3upoBaHHOE IPOrpaMMHOE obecrieueHne sl CO3AaHus HU(PPOBBIX TBOPSIIHUX KHUT B
¢dopmare DAISY «Easy Convertery

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becneyenus. Pexeusunmol

ABToMaTH3upoBaHHas OubnHoTeuHas nHbopManuonHas ciucrema «Mpouc» Jlorosop Nel28/29-02-
12 ot 29.02.2012r.; Jorosop NeC 2-05-11 ot 12.05.2012r.; Jororop Ne C 4-06-14, or 17 utons
2014r. (®I'BOY BIIO "OMckwuii rocy1apCTBEHHBIN TEXHUYECKHI YHUBEPCUTET")

AntuBupyc Kacnepckoro Cy0Omunensnonnsiii gorosop Ne6206 ot 11.12.2023 Jluuensus Ne 9kces;j-
cv7du-cs39n-3v42¢(250),

KoncynpranT ITntoc JJoroop Ne26 ot 28.12.2023r OO0 «HOpxomm»

Poccniickas Denepanys,
659333, AnTaiickuii Kpaid, T.
Buiick, yiL Brnagumupa
Koponenko, 1. 53

10. METOAUYECKHUE PEKOMEHJALIUMHA 110 OPTAHU3AIIU U3YUEHUSA

TACIATITAHBI

10.1 MeToanyeckne peKOMEHIALMH IS MIpenojaBaTesiel




OcHoBHBIMU paznenamMu Kypca TO/II B memarorndeckoM By3€ TPaJUIIMOHHO SIBIISIFOTCS:
MOIIIHOCTh MHOKECTBA, CUETHBIC U HECUETHBIE MHOXECTBA, CTPOCHHE 3aMKHYTBIX U OTKPBITHIX
MHOKECTB Ha YHCJIOBOM mpsiMoii, Mepa Jlebera, MHOKeCTBa U PyHKIIUU, U3MEPUMBIE 110 Jlebery,
unTerpan Jlebera, MOHATHE METPUIECKOTO MPOCTPAHCTBA, IMOJHBIE METPHUYECKHUE TIPOCTPAHCTBA,
psanel Dypbe B MPOU3BOJIBHOM [ MIIbOEPTOBOM MPOCTPAHCTRE.

OcHoBHBbIMU ~ opMamui  pabOTBI  SIBJSIFOTCS  JICKIIUW, TPAKTUYCCKUE 3aHITHS U
caMOCTOSTENIbHas paboTa CTYJAEHTOB, HCIOJB3YIOTCS TakKKe HWHTEPaKTUBHBIE (OPMBI
(mpe3eHTanum, MpoOIEMHbIE JEKIHH, TUCTYT).

Texkymmii KOHTpOJIb B TEYEHHE CEMECTpa OCYIIECTBIISCTCS IOCPEACTBOM OIICHKH
BBITIOJTHEHMS €KEHEJICIIBHBIX JIOMAIIIHUX PadoT, 3aIUT UHIUBUAYAIBHBIX 3aJaHHH, a TAKXKE PU
MPOBEJICHUHN AYJAMTOPHBIX KOHTPOJBHBIX pPAbOT ® TecTupoBaHUsA.. MTOTrOBBIM KOHTPOJIb
IIpeArnojaraeT 3a4€T B KOHIE 7 ceMecTpa.

10.2 MeToauyeckue peKOMeHAALMN JJIsl CTYA€HTOB

B koHme 7 cemectpa CTYAEHT HOJDKEH 3HATh OCHOBHBIC IOHSTHS, ONPEACIICHUS U
TEOpPEMBI, a TaK)K€ yMETh peliarth 0a30Bble 3aJauyd MO pa3jesiaM: METPUYECKHE MPOCTPAHCTBA,
MOIIIHOCTh MHJKECTBA, JMHEHHOE HOPMHUPOBAHHOE MPOCTPAHCTBO, MHOXKECTBA Ha YHCIIOBOM
npsIMOM, Mepa MHOKeCTBa, HHTerpan Jlebera.

11. OHEHOYHBIE CPEACTBA JJI51 TEKYIIEI'O KOHTPOJIA 1
INPOMEXYTOYHOU ATTECTALIUU

@OoH/ OIEHOYHBIX CPEACTB pa3paboTaH s HPOBEJIEHHUs MPOMEXKYTOYHOM aTTecTaluu
oOyuaromuxcst no aucuumianHe «Teopust GyHKUMI AeficTBUTEJBHOI0 INEPEeMEHHOI0» U
BXOJMT B COCTaB OCHOBHOW 0Opa30BaTeNbHONW MPOrpaMMbl MO HAMpaBJIEHUIO MOATOTOBKU:
44.03.05 «Ilenarornueckoe oOpa3oBaHHe (C ABYMsI NPOPWIAMHU IOATOTOBKH)» (Mpoduib
«Matematuka u J[lonmomHutenbHoe oOpa3oBaHHME B 00JacCTH SKOHOMHUKNY») (KBaTH(pHUKAIMS
«bakanaBpy), peanu3zyemMoil Ipu MOJATOTOBKE OOydaromuxcs B GeaepalTbHOM TOCYAapCTBEHHOM
OIO/KETHOM  00pa3oBaTeIbHOM  YUPEXKIEHUM  BBICIIErO0  oOpa3oBaHUS  «AJTalcKuit
rOCy/IapCTBEHHBIN MMEJarornyeckuii yHuBepcuTeT». MOH] OLIEHOYHBIX CPEACTB INpeAHAa3HAuYEH
JUIs TIPOBEPKU C(HOPMUPOBAHHOCTH KOMIIETEHIMH, 3asBIEHHBIX B IMpOrpamMMme JAMCHUIUINHBI
«Teopusi pyHKuUMI NeliCTBUTEIHLHOIO NEPEMEHHOI0» B COOTBETCTBUM C yYEOHBIM IUIAHOM
44.03.05 «Ilenaroruueckoe obOpa3zoBaHue (¢ ABYMs HOPOPHIAMHU TOATOTOBKH)» (TMpoduib
«Marematuka u JlonomHuTenbHOe oOpa3oBaHME B OO0JACTH 3KOHOMHUKNY») (KBalH(pHUKaLUs
«bakanasp»).

Ilepeyenb KOMIIETEHIMI € YKA3aHMEM 3TANOB UX (POPMHUPOBAHUA
B IIpoLecce 0CBOCHUs1 00pa30BaTeJbLHOM IPOrPaMMbl

— CnocobeH OCyIIeCTBIATh MOUCK, KPUTUIECKUN aHATN3 M CUHTE3 UH(POPMAIIHH,
MPUMEHATH CHCTEMHBIH TOIXO/1 TS PEIIeHUs ocTaBieHHbIX 3a1a4 (YK-1);

— CnocobeH ocBauBaTh W UCIOJIH30BaTh TEOPETUUECKUE 3HAHUS U TPAKTHUECKUE
YMEHUS ¥ HaBBIKM B MPEIMETHON 00JIaCTH MpU perieHUuu MpodhecCUuOHATBHBIX
3anau ([TK-1);

— Cnocoben (opmMupoBaTh Ppa3BHUBAIOIIYID 00pa30BaTEIBHYIO Cpeny JIs
JOCTHKECHHSI JTMYHOCTHBIX, MPEJAMETHBIX M METalpEeAMETHBIX pPe3yJIbTaToOB
00y4eHHs CpeCTBAMU TpenoaaBaeMbix yueOHsIx mpeameTon (ITK-3).



Kommner HNuaukaTopsl OneHoYHbIE

SHITUH, CpencTBa
JTarnbl
3uamo: [IpakTuxo-
- IIK-1.1: 3Haer CTpPyKTypy, COCTaB W JAWJAAKTUYECKHUE | OPUEHTUPOBAHHO
€IMHUIIBI IPEAMETHON 00J1acTH ( MPEnoAaBaeMoro MpeamMera); | € 3aJlaHueE:
KOJJIOKBUYM,
Ymems: MpaKTUyeCcKas

- TIK-1.2: VYmeer ocymecTBisTh o0TOOp ydeOHOro | pabora,
CONIEp)KaHUsl MJII €ro pealn3aliyl B PAa3IMYHBIX (QopMax | KOHTPOJIbHAs
00y4eHus B coorBecTBuu ¢ TpedoBanusmu GI'OCBO OO; pabora.

YK-1

K-1 - YK-1.2: Ilpumenser noruueckue (HOpMbI M TPOLETYPHI,

K-3 croco0eH K peduieKcHu 10 MOBOAY COOCTBEHHOH M 4yXOH
MBICIIUTEIILHON 1€ATEIbHOCTH.

10 sran

Bnaoemo:

- IIK-3.1: Brnameer cmocobamMu UWHTErpamuu Yy4eOHBIX
IpEeIMETOB Il  OpraHu3aluy  pa3BUBANOIEH  yuyeOHOU
NEeSTENIbHOCTH (MCCIeI0BaTEIbCKOM, MPOSKTHOW, IPYNIOBON U

Ip.).

Komnemenuyua YK-1 c ykazanuem smana gpopmuposanus é npoyecce 0c60€HUs
ob0pazoeamenvHoll NPOPAMMBbL

Komnerennuss YK-1 (CrocobGeH ocyliecTBIsATh MOUCK, KPUTUYECKUI aHAIW3 U CHUHTE3
UHpOpMAallUK, NPUMEHATh CHCTEMHBIH MOJAXOA JJIs pEUIeHHs [OCTaBJICHHBIX 3ajad)
dopMmupyercs Ha fecsiToM dTane (5 Kypc) popMUpoBaHUS KOMIIETEHIINH.

Komnerenmust YK-1 ¢opmupoBanace B mpolecce H3yuyeHHs JaHHOM IUCLUIUIMHBL U
IPOJOKUT (POPMHUPOBATHCS Ha CIEAYIOIIMX Kypcax B IMPOLECCe M3YYEHUs JIPYIHX Y4eOHBIX
JUCLUIUINH, NPOXOXAECHHUS INPAKTUK M HWTOTOBOW TIOCYAApCTBEHHOW arrecranuu (3amura
BBIIYCKHOM KBaJTU(UKALMOHHON pabOThI).

TumnoBoe KOHTPOJIBbHOE 3aJaHME JJIsl OLEHKM CPOPMHMPOBAHHOCTH JAHHOW KOMIIETEHLIUH
HAIpaBJIEHO HAa JEMOHCTPAIMI0 TOTOBHOCTHU OCYILECTBIATh IMOUCK, KPUTUYECKUI aHamu3 u
CHHTE3 HH(pOpMAIIUU, TPUMEHATh CUCTEMHBIHN MMOAXO0/] JUTsl peILICHHsI TOCTABICHHBIX 3a/1a4.

Komnemenuyus IIK-1 c ykazanuem smana ¢popmuposanus 6 npoyecce 0c60eHUA
o0pazoseamenvHoll NPOZPaAMMbL

Kommerenmust T1IK-1 (CrmocoGeH ocBamBaTh M HCIIOJIB30BAaTh TEOPETUUYECKHE 3HAHUSA U
NPaKTUYeCKHe YMEHUS M HABBIKM B MPEIMETHOM 00JacTu MpU perleHu NpodhecCHoHaIbHBIX
3a1a4) hopMupyeTcs Ha iecsaToM dTane (5 Kypc) GopMUpOBaHUS KOMIETEHIIUH.

Komnerennust I1K-1 ¢opmupoBanack B mpoliecce W3y4eHUs TaHHOM JUCHMIUIMHBI M
MPOJOKUT (POPMHUPOBATHCS Ha CIEAYIOIIMX Kypcax B IMPOLECCe M3YYEHHUs JIPYIHX Yy4eOHBIX
JUCLUIUINH, HIPOXOXAECHHUS MNPAKTUK M HWTOTOBOW TIOCYAApCTBEHHOM arrecranuu (3amura
BBIMTYCKHOM KBaTU(UKALNOHHON pabOThI).

TumoBoe KOHTPOJBHOE 3aJaHHE A OLECHKH C(HOPMHPOBAHHOCTU JaHHOW KOMIICTCHLIUH
HAIPAaBJICHO HA JIEMOHCTPALMIO TOTOBHOCTH OCBAaWBATh U HUCIIOJIB30BATh TCOPETUUECKHUE 3HAHUS
U MPAKTHYECKUE YMEHHUS U HABBIKM B MPEIMETHOI 00JacTH MU peIeHUH NpodhecCHOHAIBHBIX
3a1ad.



Komnemenuyusa IIK-3 c ykazanuem smana gpopmuposanus 6 npoyecce 0C60eHUA
obpazoeamenvHoll NPOPAMMbL

Komnerenmus [1K-3 (Cioco6eH ¢hopMUpoBaTh pa3BUBAIOIIYI0 00pa30BaTEIBHYIO CPEIy IS
JOCTHKEHHUSI JIMYHOCTHBIX, NPEIMETHBIX M METalpeJAMETHBIX pEe3yJIbTaTOB OOyueHUs
CpeACTBaMH IPETNO/IaBaeMbIX y4eOHBIX MpenMeToB) (hopMupyercs Ha aecsiToM stane (5 Kype)
dbopMUpOBaHUS KOMITETEHITHIA.

Komnerenmust [1K-3 dopmupoBanace B mpolecce H3ydeHUs MaHHOW TUCIHUIUIMHBI W
MPOJOHKUT (POPMHUPOBATHCS Ha CIEAYIOIIMX Kypcax B IMPOLECCe M3YYEHHUs JIPYIHX Y4eOHBIX
JTUCLUUIUIMH, TPOXOXKACHUS MPAaKTHUK M MTOTOBOM TOCYHApCTBEHHOM arrectanuu (3ammura
BBITTYCKHOHN KBAIM(PUKAIIMOHHON pabOTHI).

TumoBoe KOHTPOJIBHOE 33aJaHHME JAJS OLEHKH CPOPMHPOBAHHOCTH JTAHHOH KOMIETECHIIUH
HAIPaBJIEHO Ha JIEMOHCTPAIMI0 TOTOBHOCTH (POPMHUPOBATH Pa3BUBAIONIYI0 00pa3oBaTelIbHYIO
Cpedy sl JOCTH)KEHUS! TMYHOCTHBIX, IPEMETHBIX U METalPEIMETHBIX PE3yIbTaTOB 00ydeHUS
CpEICTBAMU MPEIO/IaBaAEMbIX YUEOHBIX MPEIMETOB.

1. Tunosoe konmponvroe 3adanue na smane ¢opmuposanus YK-1, IN1K-1, I1K-3:

BOIPOCBHI K 3AYETY 11O KYPCY «TEOPHSI ®YHKINN
JEUCTBUTEJBHOI'O IEPEMEHHOI' O»
(KonmpovHOe 3a0anue Ha dmane QopmMuposaHus KOMnemeHyuu,)

1. DOkBHUBaJEHTHbIE MHOXXECTBA WX CBOHCTBA. MOIIHOCTH MHOMKECTBA, CpaBHEHHE
MotHoctel. Teopema Kanrtopa-bepuuireiina.

2. Teopema 0 CyIIeCTBOBAaHHH MHOYKECTB CKOJIb YTOJAHO OOJBIIINX MOITHOCTEH.

3. CueTHBIC MHOXECTBA M MX CBOMCTBA.

4.  CueTHOCTh MHOXXECTBA BCEX PAIIMOHAJIBHBIX YHMCENT U MHOXKECTBA BCEX alreOpandecKux
YHCEel.

5. Teopembl 0 OECKOHEUHBIX MHOXECTBAX. XapaKTEPUCTUUYECKOE CBOMCTBO OECKOHEUHBIX
MHOECTB.

6. HecderHOCTh MHOXECTBa BCEX JEHCTBUTENBHBIX umcen orpe3ka [0;1] m MHOXKecTBa

JNEHUCTBUTENBHBIX YHCEI.

Teopembl 0 KOHTUHYYM MHOKECTBaX.

8.  Ompenenenue U NpuMepbl METPUUECKUX MPOCTPaHCTB. CXOAUMOCTh MOCIEI0BATEIEHOCTH
TOYEK B METPHUUECKOM IIPOCTPAHCTBE.

9. OcHOBHBIE MOHATHSA, OTHOCSIINECS K MHOKECTBAM TOUEK METPUUECKOTO MPOCTPAHCTBA.

10. OTKpBITHIE ¥ 3aMKHYTBIE MHOJKECTBA, UX OCHOBHBIE CBOMCTBA U CBSI3b MEKIY HAMU.

11. TlomHble METpHUYECKHUE MPOCTPAHCTBA, X CBOWCTBA.

12. TpuHnDun cxumaromux orodopaxkenuii. Teopema banaxa u ee mpuMeHeHue.

13. Ompenenenne W mnpuUMepbl JUHEHHBIX MPOCTPAaHCTB. JIMHEHHBIE HOPMUPOBAHHBIE
MIPOCTPAaHCTBa, npumepsl. HopmMupoBaHHOE MPOCTPAHCTBO KaK YacTHBIM ciaydal
METPHUUYECKOT0 MPOCTPAaHCTBA. baHaXx0BO MPOCTPaHCTBO.

14. JluHeliHble MPOCTPAHCTBA CO CKAJSPHBIM Mpou3BereHHeM. OmnpeneneHne HOPMBbI yepes
CKaJIIpHOE Mpou3BeieHne. [ mib0epToBO MpOCTPaHCTBO.

15. Jlunelinble onepaTopsl U (QYHKIMOHAIIBI, UX CBOMCTBA.

16. CrpoeHue OTKPHITHIX U 3aMKHYTBIX MHOKECTB Ha YHUCIOBOU MPSIMOIA.

17. KanTOpoBO COBEpIIIEHHOE MHOKECTBO U €TI0 CBOMCTBA.

18. Mepa orpanudyeHHoro MHokecTBa 1o JlebGery. CBOHCTBa MHOMECTB, M3MEPHUMBIX IIO
Jlebery.

19. MmuoxectBo Kanrtopa, ero ocHOBHBIE CBOWCTBA.

20. V3mepumble GyHKIIUU U UX CBOMCTBA.

~
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22.
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Omnpenenenne wuHterpana Jlebera. Teopema o mpeaenbHOM TIEpexXOie IO 3HAKOM

uHTerpaia JleGera.
CpaBaenue uHTerpanioB Pumana u JleGera.

2. Tunosoe xoumponvHoe 3adarnue na smane popmuposanus YK-1, I1K-1, I1K-3:

KoanoxkBuym
(koHmpoavHOe 3a0aHue Ha dmane opMUpo8aHus KOMnemeHyuu)

IIporpamma ko/utokBHyMa Nel

DOKBHUBAJICHTHBIE MHOKECTBA UX CBOMCTBA. MOITHOCTh MHOKECTBA, CPAaBHEHHE
MougHocTer. Teopema Kantopa-bepHireitna.

Teopema 0 Cyi1ecCTBOBAaHMN MHOKECTB CKOJIb YTOJHO OOJIBIIINX MOIIHOCTEH.

CueTHble MHOXKECTBA U UX CBOWCTBA.

CueTHOCTh MHOKECTBA BCEX PAIlMOHATBHBIX YUCENI 1 MHOYKECTBA BCEX aIreOpandecKux
YHCell.

Teopembl 0 6ECKOHEUHBIX MHOKECTBAX. XapaKTEPUCTUUECKOE CBOMCTBO OECKOHEUHBIX
MHOECTB.

HecuetHocTs MHOXKECTBA BCEX JIEUCTBUTENIBHBIX YHUCEN OTpe3Ka [;1] 1 MHOXKeCTBa
JIEACTBUTEIIbHBIX YHCET.

TeopeMbl 0 KOHTHHYYM MHOXECTBaX.

IIporpamma koJ/utokBHYMa Ne2

Ornpezenenne u MpUMEPbl METPUIECKUX TTPOCTPAHCTB. CXOAMMOCTh MOCIEA0BATEILHOCTH

TOYEK B METPUYECKOM IIPOCTPAHCTBE.
OcHOBHBIE IOHATHS, OTHOCSIIKECS K MHOXKECTBAM TOYEK METPUUYECKOTO MPOCTPAHCTBA.
OTKpBITBIE ¥ 3aMKHYTbIE MHO>KECTBA, UX OCHOBHBIE CBOMCTBA U CBSI3b MEXY HUMH.
ITonHbIE METPUYECKHE IPOCTPAHCTBA, UX CBOMCTBA.

[Mpuniun cxumaronux orodpaxennid. Teopema banaxa u ee npuMeHeHue.

3. Tunoeoe konmponavroe 3a0anue na smane gpopmuposanusa YK-1, IIK-1, I[1K-3:

Teoperuyeckoe 3aHATHE
(KonmpovHOe 3a0anue Ha dmane GopmuposaHus KOMnemeHyuu)

Bomnpocsl 1u1st Teoperudeckoro 3ausitus (MoayJab Ne3 u Ned)

Ornpenenenne U MpuMepsl JMHEHHBIX TPOCTPAHCTB. JIMHENHbIE HOPMUPOBAHHBIE
IIPOCTPAHCTBA, IpuMepsl. HOpMUpOBaHHOE IPOCTPAHCTBO KaK YaCTHBIN CIIydan
METPHUYECKOTO MPOCTPaHCTBA. baHaXx0BO MPOCTPaHCTBO.

JInHeiHble NPOCTPAHCTBA CO CKASIPHBIM Npou3BeaeHUuEM. OIpeieseHre HOPMbI Yepe3
CKaJIIpHOE Mpou3BeieHne. I mibp0epToBO IPOCTPaHCTBO.

Jlunelinble onepaTopsl U (PYHKIIMOHAIBI, KX CBOMCTBA.

CrpoeHue OTKPBITBIX U 3aMKHYTBIX MHOXECTB Ha YUCIIOBOM MIPSIMOM.

KaHTOpOBO cOBEpILIEHHOE MHO>KECTBO M €TI0 CBOMCTBA.

Bonpocs! 1J1s1 TeOpeTHYecKOro 3aHATHA (MoAyJIb NeS)

Mepa orpannueHHOro MHokectBa 1o Jlebery. CBOHCTBa MHOMECTB, M3MEPUMBIX IO

Jlebery.



MHuoxectBo KaHTOpa, ero OCHOBHBIE CBOMCTBA.

W3mepuMble (YHKIMU U UX CBOICTBA.

Omnpenenenne wunHterpana Jlebera. Teopema o mpenenbHOM IMepexoAe IMOJ 3HAKOM
uHTerpaia JleGera.

5.  Cpasuenue unrerpasioB Pumana u JleGera.

H~own

4. Tunosoe konmpoavHoe 3a0anue na smane popmuposanus YK-1, I[IK-1, I1K-3:

KonTpoabHasi padora
(koHmpoavbHOe 3a0aHue Ha Fmane PopPMUPOBaAHUs KOMNEmeHYuu)

THUITOBBIE KOHTPOJIBHBIE PABOTbI

Memoouueckue ykazanusi NO bINOIHEHUIO KOHMPOTILHOU pabombl

OpHolt M3 3aJa4 HUCCIENOBaHUS SIBISIETCS IOMOLIb IPENOJABATENI0, YUTAIOIIEMY KypC
«Teopust pyHKIMI NeHCTBUTENIEHOTO IEPEMEHHOT0», B COCTABIICHUH BAPUAHTOB KOHTPOJBHOM
paboThl, a TakKe Ha MX OCHOBE NOJArOTOBKM THIIOBOTO BapHaHTa KOHTPOJBHOH paboOThHl ¢
pELICHUEM U YKa3aHUSIMHU.

Konrponbnas padora no aucuuiuinie «Teopus QyHKIMA NeHCTBUTENBHOTO EPEMEHHOTIO»
COCTOHUT U3 JIBYX YACTEH.

IlepBast yacTb oxBaTbIBaeT TeMbl: «MHOXkecTBa» M «MoIHOCTE MHOXeCTBa». OCHOBHas
yacTb 3aJaHUIl OTBEJEHA OlepalMsM HajJd MHOXKECTBAMHU: JIONOJHEHUsS, IEpEeCceUeHus,
00bEeIMHEHNUs KOHEYHOro M OECKOHEYHOIro 4YMcia 3JIeMEHTOB MHOXKecTB. BocbMoe 3amanHue
paccuMTaHO Ha MOHMMAHUE CTYACHTaMU (OyIyLIMMHU YUUTENSIMM) dTalla 3aBEpUICHUS PELICHUS
YpaBHEHM, HEPABEHCTB, TJI€ B OTBETE HYKHO MPEACTaBIATh JUO0 00BbEeIMHEHHUE MOTyYEeHHbBIX
perieHuii, 1100 UX mepeceveHue.

HexoTtopeie 3a1aHus paccMaTpUBaOT OTOOPAKEHUS: «BY», «HA», B3AUMHO OJHO3HAYHOE. DTH
OTOOpaXeHUs! 3a/1al0TCA HE TOJBKO rpapuueck, HO U aHalIuTU4YecKu. B TpuHanuaToi 3amgaue
CTYAEHTaM IIpeJylaraeTcsi CaMOCTOSITEIbHO BBIOpaTh crocod 3agaHus otoOpaxkeHus. Ocoboe
BHUMaHUE B KOHTPOJBHOM paboTe yaensercs B3aWUMHO OJHO3HAYHOMY COOTBETCTBHIO,
NOHUMaHWE KOTOPOro HEOoOXOAMMO B JalbHEHIIeM IpH MNpoXOoXIeHUH TeM: «CueTHoe
MHO’KECTBO» U JIPYTUX.

[Tocnennee 3agaHue pacCUMTAaHO HA HAXOXKIACHHME MOIIHOCTH MHOXECTB. bonbinas dacte
MOJIMYHKTOB ATOr0 3aJ]aHMsl HAa IPUMEHEHHE OCHOBHBIX TEOPEM O CUETHBIX MHOXKECTBaX. Takike
MUMEIOTCS 3aJJaHusl, T1€ MHOKECTBO MMEET MOIIHOCTh KOHTUHYYM.

Bropas wacte HaseiBaeTcs «MeTrpudeckue mnpocTpaHcTBay. llepBele nBa 3amaHus Ha
IIPOBEPKY AKCOM METPUUYECKOTO MPOCTPAHCTBA.

Crnenyrouue 3aJaHusl KacaloTcs OCHOBHBIX MOHSITHM TEOPHUHM METPUYECKHX MPOCTPAHCTB, B
YACTHOCTH, 3aMKHYTBIX U OTKPBITBIX MHOXKECTB, a TAK)XKE £-OKPECTHOCTH TOYKH METPHUYECKOIO
IIPOCTPAHCTBA.

B nocnennem 3aganuu TpeOyeTcs HAMTH PacCTOSIHUE MEXKTY JABYMS TOUKaMU METPUYECKOTO
IIPOCTPAHCTBA.

HmeroTes Takke 3a/laud Ha COKUMaroIMe OToOpaskeHHs, MpuMeHeHne teopeMbl banaxa. B
KOHTPOJIbHOM paboTe UMEIOTCS 3a7jaui Ha HOPMUPOBAHNE METPUUECKUX MTPOCTPAHCTB.

[TpopaboTka MOArOTOBJIECHHBIX BapHaHTOB IOKa3aja, 4TO HEOOXOJMMO YETKO yKa3aTb B
KaKUX 3a/laHUsX CTYIEHTY HEOOXOJUMO J1aTh TOJIbKO OTBET, HE MPEAOCTAaBIISIS PELIeHUs, a TJae
o poOHO 000CHOBATh CBOE PELICHHE, BOCIIPONU3BOINTS JIU IaHHBIE PUCYHKHU U IPYTOE.

[Ipu BeimonHeHWM 3amanuii Ne 2, 4, 5, 6, 7, 10 U3 mepBoil 4aCTH KOHTPOJBHOW pabOTHI
TpeOyeTcsl 3amucarh TOJIbKO OTBET, He odopmisis pemeHus. 3axanus Ne 9, 11, 12 tpelyror
HOJPOOHOr0 U apryMEHTHPOBAHHOI'O OTBETA.



9.

BapuaHTbl KOHTPOJILHOW PadoThI

Bapuanr 1

Yactb |. MHOKecTBO. MOIIHOCTE MHOKECTBA

YkazaHHoe MHOXECTBO 3aJanTe NEpCUHUCIICHUEM BCEX €ro 9JICMCHTOB.

A={xez|(x-3)-(x*-1)=0}.

YcTaHoBuUTe, Kakasi U3 AByX 3aIlUCeil BEpHa:

a) {L:2}e {2, {:2;3} um {12} < {1;2;{1,2;3}};

b) {L2}e L2, L2} wm L2} < {1,2; {1;2}}.
Iycts  A=(-12], B=[L4). Haiinure wmmuoxectea AUB,ANB,A\BuB\A.
N300pa3ute ux Ha YUCITOBOM OCH.
[TpunsiB oTpe3ok T = [0;1] 3a YHHMBEpCAJbHOE MHOXECTBO, HalWaWTe W W300pa3uTe Ha
YHCIIOBOM OCH JTOTIOJTHEHHE MHOKECTBA {0;1} .
A — MHOXXECTBO BCEX YETBIPEXYTOJbHHKOB Ha IJIOCKOCTH, B — MHOXXECTBO KBaJpaToB.
N300pa3ute Ha muarpamMax Benna muooxkectBa AU B, ANB,A\BuB\A.

Jlns 3alaHHOTO ceMeiicTBa MHOKECTB A, = {X eZ|-n<x< n}, ne N, naligure

UA 1 NA.

neN neN

CocTaBpT€ MHOXECTBO BCEX INOAMHOXCECTB MHOXCCTBA Bz{a,b,c,d}. Onpez[eJmTe

MOIIIHOCTB B u cocraBienHoro Mmuoxectnsa M.

[Tycte A, B m C COOTBETCTBEHHO MHOXXECTBa KOpHEH anreOpandecKux ypaBHEHHH
P(X):O, Q(X)zO, R(X):O, rue P(X),Q(X), R(X) - MHorouwieHsl. KakoBo MHOXeCTBO
xopueii ypauenns P(x)-Q(x)-R(x)=0?

Hansl nBa MHOXectBa A u B. Vkaxure otobOpaxenus A B B, A Ha B, B3ammuo

OJTHO3HAYHOC OT06pa)KCHI/IC.
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10. ®yskums 3amaHa rpaduuecku. OToOpakeHHME KaKUX MHOXECTB OCYIIECTBISIET 9Ta

byHKIMA?

v

11. Jlanbl oTOOpaXkeHUsI, KOTOPBIE 3aAat0TCs rpaduiecku GyHKIUIMHU (0TOOpaXkaeTcs 00J1acTh
ompenencuus Gynkmuu D(y) B e€ mHOkecTBO 3HaueHuil E(y)). Vkakure B3auMHOE

OJTHO3HAYHOC OT06pa)KCHI/IC.
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12.  OroGpaxenwus A Ha B 3amans! pyHkmmsamu: 1) y = %X -1;2) y= (;) :3) y=x"—X.

Jnst ykasaHHBIX oToOpakeHmit MHOkectBa A=D(y)u B=E(y). Vkaxure QyHKIUH,
KOTOpBIE OCYILECTBISIOT B3aUMHOE OJJHO3HAYHOE COOTBETCTBHE.
13. A — mHoxecTBO (YHKIMHA, HempepblBHBIX Ha otpeske [0,2], R:(— oo,+oo). 3ananTe

otoOpaxenne AB R, R B A.
14. VYxkaxurte MOITHOCTH JAaHHBIX MHOYECTB:

a) A={,391215,.};

b) B={(—1)“2in| ne N};

€) C — MHOXECTBO TPEYroJbHHUKOB TUIOCKOCTH, KOOPAWHATHI BEPIIUH KOTOPBIX

palMOHAJIbHBI,

d) D={xeR|-2<x<4}.



Yactsp |l. MeTpuyeckue npocTpaHcTBa

1. Jlano MHOXXeCTBO AeWCTBUTENbHBIX umcen R. fABmsercs nu merpuxkoid B R ¢dyHkums
3 3
p(Xy)=x"—y™?
2. JlokaxkuTe, YTO MHOKECTBO (DYHKIIHIA, HETIPEPBHIBHBIX Ha OTpe3ke [a,b], ¢ paccrosHuem

p(x(),y@) = maX|X(t) - y(t)| - €CTh METPUYECKOE MMPOCTPAHCTRBO.
te[a,b]

3. B merpuueckom mpoctpanctBe E, man map S(a,r)=(2; 4,26). Haiinute ero ueHtp u
paauyc. Kakoe 370 MHOXECTBO: OTKPBITOE HJIK 3aMKHYTOE?

4. Tlocrpoiite g-okpecTHOocTh TOouku (dyHkuun) f(X)=2x+1 B Merpuyeckom
npoctpanctee C[-1; 2].
5. HaiiauTe paccTosiHEE MEX/y TOYKAMH B IAHHBIX METPUYECKHX MMPOCTPAHCTBAX:
a) E;; x,=242 u x,=-34.
0) E,; x,=(-32) u x,=(0,-2).
B) E;; x,=(052) u x, =(-10;1).

r C[0,2]; f,(xX)=x%u f,(x)=3x+4.

Bapmuanr 2

Yactb |. MHOKkecTBO. MOIIHOCTHE MHOKECTBA

1. VYkazanHoe MHOXECTBO 3anaﬁTe MEPCUHUCIICHUEM BCEX €ro DJICMEHTOB.
A:{XE R|x®—-3x? +2x:0}.
2.  YcraHoBwWTe, KaKas M3 JIByX 3alHCel BEpPHA:
a) {01} e {01 {02} mm {01}  {0:1{0;1,2}};
b) {0:1} e {0;1;{0:1}} mmm {0;1} < {0;1;{0:1}} .
3.  Ilepeunmcnure  BCce  DIEMEHTHI  MHOYKECTB AUB,ANB,A\BuB\A, ecmu

A={XE R‘x2+x—20=0}, B={XE R‘x2—7x+12=0}.

4.  TlpunsB orpe3ok T = [— 2;3] 3a YHUBEpCaJIbHOE MHOXXECTBO, HalauTe W m300pa3ure Ha

YKCIOBOI OCH JIOTOJTHEHHE HHTepBaa (-2;3).
5. A — MHOXECTBO BCEX TpPEYroJIbHUKOB Ha IUIOCKOCTH, B — MHOXeCTBO paBHOOEIPEHHBIX

TpeyronbHUKOB. M300pa3ute Ha auarpammax Benna muoxectea AUB,ANB,A\B u B\ A.

6. Jlnst 3ajaHHOTO ceMeiicTBa MHOXeECTB A, = {3n —-2:3n —1}, N e N, Hatigure



UA # NA.

neN neN

7. CocraBbTe MHOXECTBO BCEX IIOIMHOXKECTB MHOXecTBa B = {1;2;3; 4}. Onpenenure

MOITHOCTB B u cocraBiaenHoro muoxxecrsa M.

8.  BpIpasuTe MHOXXECTBO JCHCTBUTENBHBIX KOpPHEH  anreOpamveckoro ypaBHEHUS
P(X) =0, eciu U3BECTHBI MHOXeCTBA X = {X | P(x) > 0}u Y = {X | P(x) < O}.

9. J[lanwl nBa MHOXecTBa A 1 B. Ykaxure otoOpakenus A B B, A Ha B, B3anmHOe o1HO3HAYHOE

OTOOpaKECHHE.
g h
} —0 .:3 i 0
/
) >0
A B B B
¢
° O
A B

10. Haiimute MHOXectBo G, Ha Kotopoe (yHKIHA Y =X’ 0TOOpakaeT MHOXKECTBO
F=[-12].

11. danbl oTOOpaxkeHus, KOTOpble 3ajaroTcad rpaduuecku (yHKIMAMHU (OTOOpaxaercs
obmacte omnpexaenenust ¢yukimun D(y) B e€ MHOXecTBO 3HaueHwit E(y)). Vkakurte

B3aMMHOC OJHO3HAYHOC OT06pa>KeHI/Ie.



A A
\ y=f(x
\ \ \\ y=g(x
\
\ : \/ :
A A
y=h(x
) X y=0(x
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12. Otobpaxkenus A Ha B 3amansl dynkmumamu: 1) y=€*;2) y=2-x;3) y=x"+3.

v

Jnst ykasaHHBIX oToOpakeHmit MHOkectBa A=D(y)u B=E(y). Vkaxure QyHKIUH,
KOTOPBIE€ OCYIIECTBIISIOT B3aUMHOE OJTHO3HAYHOE COOTBETCTBHE.
13. A — MHOXecTBO xurenei r.buiicka, R- MHOXECTBO IEHCTBUTEILHBIX YHCEN. 3amaiite
otobopaxxenne AB R, RB A, 4 Ha R.
14. VYkaxuTe MOIIHOCTH JJAHHBIX MHOKECTB:

a) A={36;912;15;.};

b) B={(—1)"%| neN};

C) C — MHOKECTBO TPECYTrOJIbHUKOB TINIOCKOCTH, KOOPAWHATHI BEPIINH KOTOPBIX HCIIBIC

YHCIIa;

d) D={xeR|0<x<5}.



Yactsp |l. MeTpuyeckue npocTpaHcTBa

1. Jlano MHOXXeCTBO AeWCTBUTENbHBIX umcen R. fABmsercs nu merpuxkoid B R ¢dyHkums

p(x, y) =|cos(x—y)|?

2. JIoKaxwuTe, 9TO MHOXECTBO (DYHKIIMI, HEMIPEPHIBHBIX Ha oTpeske [a,b], ¢ paccrosHuem
a
p(x(t), y@)) = “ f(x)— g(X)|dX , 00pa3yI0T METPHUECKOE IIPOCTPAHCTBO.
b

3. B merpuueckom npoctpanctBe E;, manm map S[a,r]=[-2; 0,36]. Haiiaute ero uentp u
panuyc. Kakoe 3T0 MHOXXECTBO: OTKPBITOE MJIH 3aMKHYTOE?
4. TlocTpoiite g&-okpecTHOCTh Toukd ((ymkmuu) f(X)=X°—X B MeTpUUECKOM
npoctpanctse C[-1; 2].
5. Haiimute paccTosiHuEe MEX1y TOUKAMHU B IaHHBIX METPUYCCKHUX MPOCTPAHCTBAX:
a) E;; x,=-231u x,=175.
6) E,; x,=(21) u x,=(0,-3).
B) Egi % =(@-L0) u x,=(2-12).
r) C[0;2]; f,(x)=x*u f,(x)=3x+4.

BapuanT 3

Yacte |. MHokecTB0. MOIITHOCTH MHOMXKECTBA

1. YKa3aHHOe MHO>XKXCCTBO 3a)1a17ITe Hepe‘II/ICJ'IeHI/IeM BCECX cro 3JICMCHTOB.
1
A=<{xeR|X+=<2ux>0;}.
X
2. BepHa nu 3anuce:
a) {-Llje{-LL{-101}};

¢) {~11}e{~110;{-10:1}};

) 11 10 - 1)

e) {-11}c{-10;2}.

1

) 1< 1101}
j
j

3. Jlamsr wmHOoxectBa A=[2;5|uB =(3;6). Ilepeuncinte BCe 9IEMEHTHI MHOKECTB

A+B,A-B,A\BuB\ A u u3zobpasure ux Ha YHCIOBOI OCH.



10.

11.

[TpunsiB otpeszok T :[0;1] 3a YHMBEpCAJbHOE MHOXECTBO, HaWAWTE M HM300pazuTe Ha

YUCJIOBOM ocH aomnoiaHeHue uateprana (0,25;0,5).
A — MHOXECTBO MapaJuIeIONPaMMOB Ha IIJIOCKOCTH, B — MHOecTBO poMOoB. M300pazute
Ha quarpamMmax Benna maoxectBa AUB,ANB,A\BuB\A.

JUI 3a1aHHOTO ceMeNcTBAa MHOXKECTB A = {l;%;%;...;%}, ne N, HalizuTe U A un ﬂ A, .

neN neN
CocTaBbTe MHOKECTBO BCEX MOIMHOKECTB MHOXecTBa B ={2;4;6;8}. Ompenenute
MoILIHOCTb B 1 cocraBnennoro Muoxkectna M.

Ilyctb A, B u C COOTBETCTBEHHO MHOXKECTBA KOpHEH anrebpandeckux ypaBHEHHIl
P(x)=0,Q(x)=0, R(x)=0,rze P(x),Q(x),R(x) - wmHorounrensi. KakoBO MHOXKECTBO
P(x)=0 ’

Q(X)-R(x)=0

KOpHEW CUCTEMBbI YpaBHEHUM {

9. Hanbr nBa MHoxectBa A m B. Vkaxurte oroOpaxenus A B B, A na B, B3aumnbie

OAHO3HAYHBIC 0T06pa)KeHI/IH.

Haiimute wmHOXectBo G, Ha Kortopoe OGYyHKIHA Y = |X| 0TOOpa)kaeT MHOXKECTBO
F={x|1<]x<2}.
Jaubl oToOpaXkeHus, KOTOpbIe 3a1at0Tcs Tpadudecku GyHKIUSIME (0TOOpaxkaeTcsi 006J1acTh

onpenenenuss Gynkiuu D(y) B €€ mHOxecTBo 3HaueHuii E(Y)). Ykaxutre B3aumHOe

OJHO3HAa4YHOC OT06pa)K€HI/IC.

m
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12.  Oro6paxenus A Ha B 3amanbl pynkuusamu: 1) y=-7x+1;2) y=log, x; 3) y=x*>-x>.

Jnst ykasaHHBIX oToOpakeHmit MHOkectBa A=D(y)u B=E(y). Vkaxure QyHKIUH,

KOTOPBIE OCYILECTBIIAIOT B3aUMHOE OJTHO3HAYHOE COOTBETCTBHE.

13. A — mHOXecTBO cTyAeHToB 161 rpynmer DM, craBaBIIMX IK3aMEH 110 MATEMaTHYECKOMY
aHanmuzy, B = {2,3,4,5} - MHOXECTBO OLICHOK. IlocTaBUM B COOTBETCTBHE KaXIOMY
CTYACHTY MOJyYCHHYI0 UM OIICHKY (f) U 00paTHO — KaXJOW OLIEHKE IOJIYYUBIIUX €€
CTYJICHTOB (q)) 3amano nu orobpaxenue: a) f : ABB;0) ¢:BBA?

14. VYxkaxurte MOITHOCTH JAaHHBIX MHOYECTB:

a) A={1,5,25;125; 625;...};

b) B:{zin|neN};

c) C — MHOXECTBO YETHIPEXYrOJbHUKOB IUIOCKOCTH, KOOPIHHATHI BEPIIMH KOTOPHIX

pallnOHAJIbHBI;

d) D={xeR|-1<x<3}.



Yactsp |l. MeTpuyeckue npocTpaHcTBa

1. Ilycte M — MHOXECTBO BCEX HACEJICHHBIX ITyHKTOB Ha JieBOM Oepery peku buwm.
Paccrosiane p(X,Y) OT IMyHKTa X 10 IIyHKTa Y OylIeM H3MEpsTh BpEMEHEM JABIKEHHS OT X JI0 Y
KaTepa, HMMEIOIIET0 COOTBETCTBYIOIIYIO CKOpocTh 40 km/d4. OOpasyer nmu M merpuueckoe
IIPOCTPAHCTBO?

2. Byner nm aByXMepHOe HpPOCTPaHCTBO R® MeTpHYeCKMM MPOCTPAHCTBOM, €CIH

paccTosiHie MeXIy ToukaMu X = (X;,X,) u Y = (Y,, Y, ) ONpeaeIuTh TaK:

1, ecruX#y
X, =
pIY) {O, eciu X =Y.

3. B merpuueckom mpocrpanctBe E, nmanm map S[a,r]=[5,24; 6,2]. Haiigure ero nenTp u
pamuyc. Kakoe 3To MHOKECTBO: OTKPBITOE WJIM 3aMKHYTOE?
4. Tloctpoiite e-okpectHocTh Touku (¢ynkumu) f(x)=1log,X B Merpuueckom
npoctpanctee C[1; 4].
5. Haiigure pacCTOsHUE MEX/Ty TOUKAMHU B JAHHBIX METPUUECKUX MMPOCTPAHCTBAX:
a) E;; x,=23u x,=-562.
0) E,; x,=(2,7) u x, =(-1-3).
B) E;; x,=123) u x, =(-1-2;-3).
r) C'0;2L; f,(xX)=x> u f,(x)=3x+4.

Bapuant 4

Yacrp |. MHOKecTBO. MOIIHOCTE MHOKECTBA.

1. Vka3aHHoe  MHOXECTBO  3aJaiTe  MEpPEeYUCICHHEM  BCEX  €ro  3JIEMEHTOB.
A={xeN|x?-3x—4<0}.
2. YcraHOBHTE, KaKasi U3 BYX 3aIluceil BepHa:
a) {12;3}e {1,2;3; {1,2;3}}wm {1,2;3}  {1,2;3; {1;2;3}};
b) {£2;3}e {L2;{1;2;3}}um {1,2;3}  {1,2; {1;2;3}}.
3. [Tycth MHOXECTBO A COCTOMT W3 IOHOIIEH AaHHOW Tpynmbl, a B — m3 nmeBymiek Toil ke
rpynmel. Haiinure maoxkectea AU B, ANB,A\BuB\ A. Paccmorpure Takke ciydaw,
koraa A miam B mycToe MHOKECTBO.

4.  TlpunsB otpe3ok T :[O;l] 32 YHMBEpCaJbHOE MHOXECTBO, HalauTe W U300pa3uTe Ha

qHCIIOBOI ocH pomonHenne momyraTepsana (0;0,5].



10.

11.

A — MHOXECTBO pPaBHOOEIAPEHHBIX TPEYTOJIHLHHUKOB Ha IJIOCKOCTH, B — MHOXECTBO
PaBHOCTOPOHHUX TPEYroJbHUKOB. M300pasute Ha auarpaMmax BeHHa MHOXeCTBa

AUB,AnB,A\BuB\A.

. 1
Haiinute oObenHeHNEe U IepecedeHne MHOXKECTB Y, = (0;1— 2— , Tnen=12.3,....
n
CocTaBbTe MHOXKECTBO BCEX ITOIMHOKECTB MHOXecTBa B = {0;1;—1;2}. Omnpenenure
MOIIHOCTE B 1 cocraBieHHoro Muoxecrsa M.

BhIpa3suTe MHOXKECTBO pelIeHMH ypaBHeHHs 2SiN°X=1 uepes MHOXecTBa pelICHMIi

e . 1 .
ypaBHEHHH: SINX=— ® SINX=———.
V2 V2
Hanbr nBa mHOkectBa A m B. Ykaxwute oroOpaxkenus A B B, A nHa B, B3aummHOe

OAHO3HA4YHOC OTO6pa)KCHI/IC.

- X
Haiigure MHOXECTBO G, Ha KOTOpOC (byHKI_II/I}I y= > 0T06pa>1<aeT MHO>KECTBO
X

F =(01).

Jaubl oToOpaXkeHus, KOTOpbIe 3a1at0Tcs Tpadudecku GyHKIUsIMU (0TOOpaskaeTcs 00J1acTh
onpenenenuss ¢pynkuun D(y) B e€ MHOxkecTBO 3HaueHuil E(y)). Ykaxkute B3aummHOe

OJHO3HAa4YHOC OT06pa)K€HI/IC.
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12.  OroOpaxxenus A Ha B 3ananbl pynkuusamu: 1) y = [;J 1 2) y=4x+2;3) y=4x*>+2x.

Jns ykazaHHbIX oTOoOpakeHMit MHOxectBa A=D(y)u B=E(y). Ykaxure dyHKIUH,
KOTOPBIC OCYIIECTBIISIOT B3aUMHOE OJTHO3HAYHOE COOTBETCTBHE.
13. HazoBute mpocreiiime 35eMeHTapHbIC (QYHKIIUH, KOTOPBIE OCYIIECTBIISIOT OTOOpasKEHUS
ReR,RuaR.

14. VYxkaxurte MOITHOCTH JAaHHBIX MHOYECTB:

a) A={2n-3|neN};

b) B={(—1)“5in| neN};

€c) C — MHOXECTBO OKPYXHOCTEH IUIOCKOCTH, KOOPJIMHATHI IIEHTPA KOTOPBIX

panrnOHAJIbHBI;

d D={xeR|2<x<7}.



Yactsp |l. MeTpuyeckue npocTpaHcTBa.

1. SBisercs M MeTpUKO#M Ha mpsiMoii R dyukiust p(X, y) = |X - 2y| ?
2. JIoKaxuTe, 9T0 N-MEPHOE MPOCTPAHCTBO R"SBISETCA METPHUUECKMM, €CIIM PacCTOSHHE
MEXIY TOUKaMU X = (X, X, ..., X,) B Y = (Y1, Y-ey ¥, ) OIIPEACITUTH PABEHCTBOM

1, ecrux=+y

p(X,y) :{

0, ecrux=y.
3. B merpuyeckom npocrpanctBe E, man map S(a,r)=(-2,63; 0). Haiiqure ero nentp u

pamuyc. Kakoe 3To MHOKECTBO: OTKPBITOE WJIM 3aMKHYTOE?

4. Tloctpoiite g-okpecTHOCTh ToukH (pyHkuuu) f(X)=SiN X B METPHUECKOM MPOCTPAHCTBE
C[0; =].
5. Haiigure paccTosiHUE MEXy TOYKAMHU B JAHHBIX METPHUYECKUX MPOCTPAHCTBAX:
a) E; x,=-253 u x,=081.
0) E,; x,=(2,-1) u x,=(0;5).
B) E;; x,=(-32-2)u x,=010;2).

r) CY01; f(x)=x" u g(x)=2x+3.

Bapuanr 5

Yacrp |. MHOKecTBO. MOIHOCTE MHOKECTBA.

VKa3aHHOE ~ MHOKECTBO  3a7aiiTe  MEPEYMCICHHEM  BCEX €0 DJIEMEHTOB.
A={X€Z| %szx 35}.
VcTaHOBHTE, Kakas W3 JIBYX 3alHCEH BEPHa:
a) {~11}e{~10L {~10}}wm {~11} c {~1,07; {~1,0}};
b) {~11}e {~10:L {- L1} wm {~11} < {~1,0L {~11}}.
Jlanpr MHOXeCTBa A=[-32]uB =[0;4]. Haiizire MHOXeCTBa

AUB,AnB,A\BuB\ A. U300pa3ute ux Ha YUCIIOBOH OCH.

[IpuHsB Bce neicTBUTENbHBIE 4YHclIa R 3a yHUBepcallbHOE MHOXKECTBO, HaWIUTe
JIOTIOJTHEHHE MHOXKECTBA UPPAIMOHATIBHBIX drcen .
A — MHOXeCTBO POMOOB Ha IUIOCKOCTH, B — MHOkecTBO KBampatoB. M3o0pasute Ha

nuarpammax Benna muoskectea AUB,AnB,A\B u B\ A.



. 1
6. Haiinute oObenHeHNe U IepecedeHne MHOXKECTB X, = (0;1+ —j ,tme n=12.3,....
n

7. CocraBpTe MHOMECTBO BCEX IIOJMHOXECTB MHOXecTBa B :{C,d,e, f}. Omnpenenure
MOILIHOCTb B 1 cocraBieHHoro Muoxxectsa M.
8. Ilyctb A, B u C COOTBETCTBEHHO MHOXECTBa KOpHEH anreOpandeckux ypaBHEHUH
P(X): 0, Q(X): 0, R(X): 0, rze P(X),Q(X), R(X) - MHOrouwieHsl. KakoBO MHOXKECTBO
P(x)=0
KOpPHEW CUCTEMBI ypaBHEHUI Q(X)zO?
R(x)=0
9. Hanbl nBa MHOkectBa A u B. Vkaxwure oroOpaxenmss A B B, A nHa B, B3aumHoe

OJIHO3HAYHOE 0TOOpaKEHHUE.

k ® v
— .
© ;- ° >0
B A B

A B A

10. Haitnure MHOXecTBo G, Ha KoTopoe (GYHKIMA Y =+ X—X> OTOOpaKaeT MHOXKECTBO

F =(01).

11.  Jlanbl oTOOpakeHMsI, KOTOPBIE 3aAat0TCs Tpaduieckn GyHKIUIMHU (0TOOpaXkaeTcs 00J1acTh
omnpenenennss ¢yukuun D(Yy) B eé MHoxkecTBo 3Hauenuil E(y)). Ykakurte B3ammHOeE

OJTHO3HAYHOE OTOOpaXKeHHE
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12.  Orobpasenns A na B 3anaus pynkmmsavu: 1) ¥y =x° +3;2) y =log,, 2x; 3) y =sinx.

v
v

Jns ykazaHHBIX oTOOpakeHmid MHOxectBa A=D(y)u B=E(y). Ykaxure ¢yHKIMNH,
KOTOPBIE OCYIIECTBIISIOT B3aUMHOE OJTHO3HAYHOE COOTBETCTBHE.
13. A — mHOXecTBO pyHKIMH, Tuddepenunpyembix Ha otpeske [0,1]. 3anaiite oToOpakeHue
AB[0,1],][0,1] B A.

14. VYxkaxuTe MOIIHOCTb JAHHBIX MHOKECTB:

a) A={n-1|neN};

b) B:{@nVJL-neN};

n+1

C) C — MHOXECTBO HCTICPCCCKAIOIINXCS MHTCPBAJIOB HA YHCI0BOM HpHMOﬁ;

d) D={xeR|-o<x<3}.



Yactsp |l. MeTpuyeckue npocTpaHcTBa.

1. SIBastercst M METPHUKOM Ha mpsiMmoit R dyukius p(X, y) = |sin(2x — y)| ?

2. JlokaxwuTe, 94TO N-MEPHOE MPOCTPAaHCTBO R"SBISIETCS METPHUYCCKUM, €CIIU PACCTOSHHE
MEXIY TOUKaMU X = (X, X, ..., X,) B Y = (Y1, Y-0y ¥, ) OIIPEACITUTH PABEHCTBOM
p(x,y)=max{x, -y, |}, i=12,...,n.
3. B merpuueckom npocrpanctBe E, man map S(a,r) = (-5,62; —3) . Haitnute ero uentp u
paauyc. Kakoe 3T0 MHOXKECTBO: OTKPBITOE WM 3aMKHYTOE?
4. Tlocrpoiite g-okpectHOCTh TOoukd (pynkuuu) f(X)=2"-1 B Merpuueckom
npoctpanctee C[0; 2].
5. Haiimute paccTosiHUE MEXIy TOYKaMHU B JIAHHBIX METPUYCCKHX POCTPAHCTBAX:
a) E; x, =072 u x,=-38.
0) E,; x,=(2L50) u x,=(0;2).
B) E;; X =L u x,=(2,0,-3).
r) C'0;35]; f(X)=x* u g(x)=2x+3.

Bapuanr 6

Yacte |. MuoxkecTBo. MOIIHOCTH MHOKECTBA.

1. YkazanHoe MHOXCECTBO 33,[[3.1\/’IT€ NEpCUUCIICHUEM BCECX €ro OJICMCHTOB.
A={X€ N | IogOY5%< 2}.
2.  YcraHoBWTe, KaKas M3 JIBYX 3allHCcel BEpHA:
a) {a;b}e{ab;{a;b;c}}wm {a;b}c {a;b;{a;b;c}};
b) {a;b}e {a;b;{a;b}}um {a;b}  {a;b;{a;b}}.
3. Jansl MHOKECTBA A=[-22]uB=(-13). Haiigure MHO>KECTBa

AUB,AnB,A\BuB\ A. U300pa3ute ux Ha YUCIIOBO OCH.

4.  IlpunsB otpe3ok T = [0;1] 32 YHHMBEpPCAJIbHOE MHOXECTBO, HAWAWTE JIONOJHEHHUE

MHOecCTBa < — | —1].
4 4

5. A — MHOXeCTBO 3JUHUICOB, B — MHOXeCTBO OkpyxkHOCTei. M300pasute Ha guarpamMmax

Benna maoxectsa AUB,AnNB,A\BuB\A.



10.

11.

. n-1 n
Haiinute oObennHeHue u nepecedeHne MHOxxecTB F, = ——,—— |, rme n=123,....
n n+l
CocTaBbTE MHOXXECTBO BCEX IIOJMHOKECTB MHOXecTBa B = X,XZ,X3,X4}. Onpenenure

MOIIIHOCTh B 1 cocTaBineHHoro MmHoxectsa M.

[Tycte A, B u C COOTBETCTBEHHO MHOXXECTBa KOpHEH anreOpandecKux ypaBHEHHN

P(x)=0, Q(x)=0, R(x)=0,rxe P(x),Q(x),R(X) - wmuorouwnensr. KakoBO MHOXeCTBO
P(x)=0

Q(x)-R(x)=0’

Hanbr nBa mHOkectBa A m B. Ykaxwute oroOpaxenus A B B, A nHa B, B3aumHOe

KOpPHEHN COBOKYIIHOCTH YPaBHEHUHN {

OJIHO3HAYHOE 0TOOpakeHHUE.

Haiinure mHOkectBo G, Ha koropoe GyHkuus Y =10g; X oTOOpakaeT MHOMXECTBO

F =(327).

JlaHbI OTOOpaXKEHUS, KOTOPBIC 3a7a0TCs TpaduuecKku GyHKIUIMHU (0TOOpakaeTcst 00IacTh
omnpenenenuss ¢ynkuun D(y) B e€ MHOxkecTBO 3HaueHuil E(y)). Ykakute B3auMHOE

OJIHO3HAYHOE OTOOpaKCHHE



A
\ y=f(x
\
\\ ”
A
y=h(x
I\
A
y=p(x

v

12.  OtoOpaxenus A Ha B 3ananbl Gpynkuusamu: 1) y=2-3X;2) y=
X

Jns ykazaHHBIX oTOOpakenmid MHOxectBa A=D(y)u B=E(y). Ykaxure ¢yHKIMNH,

i y=g(x
P
/ L a g
e i
A
y=sin
_I____ :
=77 —2 >
1
A
y=y(
v\
1
—:3) y=xn".

KOTOPBIC OCYHIECCTBIIAIOT B3aMMHOC OJHO3HAYHOC COOTBETCTBHUC.

13. HazoBute npocreiimume 3neMeHTapHble (PYHKIIUN, KOTOPbIE OCYIIECTBIISAIOT OTOOpaKeHUs

R B (0;+), R ua (0;+0).

14. VYxkaxurte MOITHOCTH JAaHHBIX MHOYECTB:

,e”,...};

b) B:{Zin|neN};

a) Az{e,ez,...

C) C — MHOXECTBO MATUYTOJIBHUKOB IIJIOCKOCTHU, KOOPAHWHATBHI BEPIIUH KOTOPBIX

palMOHAIIbHBI,

d) D={xeR|2<x<+un}.



Yactsp |l. MeTpuyeckue npocTpaHcTBa.

1. SBnsercs nmu meTpukoii Ha npsmoit R dyakmusa p(X,y) =2x—y?
2. Bynmer nm TpexMepHOE IIPOCTPaHCTBO R® MeTpuueckuM IIPOCTPaHCTBOM, €CiH

paccTosiHue MeXIy ToukaMu X = (X, X,,X;) U Y = (Y,,Y,, Y5 ) ONPEACTUTD TaK:
p(x,y)= maxﬂ y1| |X y2|’|X3 - y3|}-
3. B merpuueckom mpoctpanctBe E; manm map S[a,r]=[0,; 2,74]. Haiinure ero ueHtp u

paauyc. Kaxoe 3T0 MHOX€ECTBO: OTKPLITOC UJIN SaMKHYTOG?

. 1
4. Tloctpoiite g-okpecTHOCTh TOukU (pyHkuuu) f(x) = P B METPHUYECKOM IMPOCTPAHCTBE

C[-L1].
5. HaiiguTe paccTosiHrE MEX/1y TOUKAaMH B IaHHBIX METPUYECKUX IIPOCTPAHCTBAX:
a) E; x,=-73u x,=5062.
0) E,; x,=(-2,0) u x,=(4,-8).
B) E;; x,=@01) u x,=(0; —-2; 3).

r) C'0;35]; x,=x" u X, =2x+3.

Bapuanr 7

Yacrp |. MHOKecTBO. MOIIHOCTE MHOKECTBA.

YKasaHHoe MHOXECTBO 3aI[aI>iTe HCpCLII/ICJ'IeHI/IeM BCEX cro DJICMCHTOB.
A= {XE R ‘ cos?2x=1u0< xsZﬁ}.

BepHa JIN 3aIIUCh.

) {0fe {1:0:{1:0:2]};
) {L0}e {1.0:3}
¢) {L0}e L {L0){L0:2};
d) {L0}c {012;{L2}};
e) {L0}c {1,2;3}.
Mycts A={n|neN}, B={2n-1| neN}. Haii e MHOPKeCTBa

AUB,AnB,A\BuB\A.

[TpunsB unTepBan B = (— 2;3) 3a YHMBEpCAJIbHOE MHOXECTBO, HalAUTE M M300pa3uTe Ha

YHCIIOBOU OCH JOIOJHEHUE MHOXKECTBA {1;2}.



10.

11.

A — MHOXeCTBO mapajieigorpamMmoB, B — MHoxecTBO Tpamenuid. M300pa3ute Ha

muarpammax Benna muoxxectea AUB,AnNB,A\BuB\A.
Haiinure oObeiMHEHNE U IEpECEUECHUE MHOKECTB A = [n, n +1], rone h=123,....
CocTaBbTe MHOYKECTBO BCEX ITIOAMHOKECTB MHOXecCTBa B = {— 4,—3,—2,—1}. Omnpenenure

MOITHOCTB B u cocraBiaeHHoro muoxxecrtsa M.

X+y—-1>0
Kak BbIpaxkaeTcs peleHHE CUCTEMBbI { 2v>0 uyepe3 peleHue HEPaBEHCTB:
X—2y>

X+y—-1>0 u x-2y>07?
Haubr nBa mHoxkectBa A u B. VYkaxwute orobpaxenus A B B, A na B, B3aumuoe

0JIHO3HAYHOE 0TOOpakeHHUE.

f g h
O
A B B
k y ¢
O
° >0 /
([ @) @ »0
B A B A B

A

o . 7iX
Haiimute mHOXectBo G, Ha KOTOpoe (QYHKITHS y:SIn? 0TOOpa)xkaeT MHOKECTBO

)

JlaHbI OTOOpaXKEHUS, KOTOPBIC 337a0TCs TpaduuecKu GyHKIUAMHU (0TOOpakaeTcst 00IacTh
omnpenenenuss ¢pynkuun D(y) B e€ MHOoxecTBO 3HaueHuit E(y)). Ykakute B3auMHOE

OJIHO3HAYHOE OTOOpaKCHHE



y=hix T

v
v

y=K(x

/— \ E . y=y(

v

v

12.  Orobpaxenus A Ha B 3agans1 gpynkmusamu: 1) ¥ =log, X;2) y=7x;3) y=x*—x°.
Jns ykazaHHbBIX oTOOpakeHmid MHOxectBa A=D(y)u B=E(y). Ykaxure ¢yHKINH,

KOTOPBIC OCYHICCTBIAIOT B3aMMHOC OJHO3HAYHOC COOTBECTCTBHCE.

13. 3amaer ;mu Qynkums Yy =tgx oroOpaxkenue R B R? 3amaiite ¢ momomipio 310 (yHKINU

B3aMMHOC OJJHO3HAaYHOC COOTBCTCTBUC.

14. VYxkaxurte MOITHOCTH JAaHHBIX MHOYXECTB:

a) Az{nT+3 neN};

b) B ={(—1)"2in|n S N};

€) C — MHOXECTBO TPEYTOJIbHUKOB IIOCKOCTH, KOOPMHATHI TOUKH MIEPECCUCHUS

MCJaH KOTOPBIX pallMOHAJIbHEI;

d) D={xeR|-3<x<+mnf.



=

Yactsp |l. MeTpuyeckue npocTpaHcTBa.

. SIBnsteTcs I METPHKOH Ha npsMoii R pynkums p(X, y) = x> + y*?

Jlokaxxute, 4TO MHOXKECTBO JEHCTBUTENBHBIX uMced R ¢ dyHkimen p(x, y):‘x3 - yg‘

SIBJISIETCSI METPHUYECKUM TPOCTPAHCTBOM.
B merpuueckom npoctpanctBe E; man map S(a,r) =(-2,2; 0,36). Haiinute ero uentp u
paaunyc. Kakoe 3T0 MHOXKECTBO: OTKPBITOE WM 3aMKHYTOE?
[Toctpoiite  e-okpectHOCTh TOoukkM (dynkuum) f(X)=e* -2 B Merpuyeckom
npoctpanctee C[-1; 2].
Haiigure paccTosHIE MKy TOYKAMU B TAHHBIX METPUYECKUX MPOCTPAHCTBAX:

a) E; x,=-504 u x,=17.

0) E,; x,=(2,3) u x,=(-2,3).

B) E;; x,=CL-D u x,=(0,2,-2).

r C'0:1; f(X)=x*>u g(x)=x.

Bapuanr 8

Yacte |. MuoxkecTBo. MOIIHOCTH MHOKECTBA.

3anuce M| N,rme m,N e Z , O3HAYACT, YTO YUCJIO M €CTh ACIUTEIb yucaa Nn. Hepe‘-II/ICJII/ITe

BCE DJIEMEHTHI MHOXKecTBa A = {X eN ‘ X| 8ux # 1}.

Bepha nu 3anuce:

e)
[Mycts A=(-18), B=[L7). Haiinure maoxectea AUB,ANB,A\BuB\A.

[IpuHsB Bce neicTBUTENbHBIE 4YHclIa R 3a yHUBepcallbHOE MHOXKECTBO, HaWTUTe
JOIMOJIHCHUEC MHOXKCCTBA pallMOHAJIBHBIX YHUCCJI Q

A — MHOXecTBO (DYHKIIMH, HENPEPHIBHBIX Ha oTpe3ke [a,b], B — MHOXkecTBO (yHKINHA,
nuddepeHimpyeMsix Ha oTtpeske [a,b]. M3o0pasute Ha amarpammax BeHHa MHOKECTBa

AUB,AnB,A\BuB\A.



. 1
6. Haiinute oObeanHEeHNE U IEpecedyeHne MHOKECTB X | = (0;1+ —j, rnren=123,....
n

7. CocTaBbTe MHOXKECTBO BCEX MOIMHOMXECTB MHOMKECTBA B:{a,ﬂ,y,é}. Onpenenure

MOITHOCTB B u cocraBiaenHoro muoxecrsa M.

. X . X .
8.  BpIpa3uTe MHOXXECTBO PELICHHWI ypaBHEHHs Sin E-Sln 5= 0 yepe3 MHOXKECTBA pEIICHUM

o - X . X
ypaBHEHUH: SIN 3 =0 wu sin 5 =0.

9. Jlanwl nBa MHOXecTBa A 1 B. Ykaxure otoOpakenus A B B, A Ha B, B3anmHOe 01HO3HAYHOE

oToOpaKeHHe.

10. Haiigure mHoxectBo G, Ha KoTopoe (QyHKIMS Y =2X+1 oTOOpakaeT MHOXECTBO
F=[-12).
11.  Jlanbl oTOOpaXkeHHsI, KOTOPBIE 3a7ar0Tcs rpadudecku GyHKIusIMU (0TOOpaskaeTcs 001acTh

omnpenenennss ¢yukuun D(Yy) B eé mMHoxkectBo 3Hauenuit E(y)). Ykakurte B3ammHOe

OJTHO3HAYHOC OT06pa)KCHI/IC.



/ A y=v(
R v\
a b

v
v

A XA
y=0(x
y=K(x \

v

v

\

12. Otobpaxenns A Ha B 3amans dynkmmamu: 1) y =5%;2) y=3x—-2;3) y=2x"-x°.

Jns ykazaHHbBIX oTOOpakeHmid MHOxectBa A=D(y)u B=E(y). Ykaxure ¢yHKIMH,

KOTOPBIC OCYHICCTBIIAOT B3aMMHOC OJHO3HAYHOC COOTBETCTBHUC.

13. HazoBute mpocteiimue 31eMeHTapHble (QYHKIHUH, KOTOPhIE OCYIIECTBISIOT OTOOpaKeHUE
T T )
WHTEpBajia | — E'E Ha R; uHTepBana | — E,E Ha OTPE30K [— 1,1].

14. VYxkaxurte MOIITHOCTH JAaHHBIX MHOYXECTB:
a) A — MHOXECTBO MPOCTHIX YHCEIT,
no 1 .
b) B=1(-1)"——|neN¢;
n+2
c) C — MHOXECTBO INECTHYTOJIbHUKOB IUIOCKOCTH, KOOPAMHATHI BEPIIUH

KOTOPBIX palluOHAJIbHBI;

d D={xeR|5<x<7}.



Yactsp |l. MeTpuyeckue npocTpaHcTBa.

1. MuoxectBo M ={a,b,c} ¢ meTpukoii p SBIAETCA METPHYECKMM MPOCTPAHCTBOM, H
p(a,b)= p(b,c)=1. Kaxue 3Hauenns MoxeT npuHMMath paccrosuue p(a,c)?
2. JlokaxuTe, 4TO mapa (R, p(x,y)= |X - y|) - METPHYECKOE MTPOCTPAHCTBO.
3. B merpuueckom nmpoctpanctBe E, man map S[a, r]=[172; 3,54]. Haiigure ero nenrp u
paaunyc. Kakoe 3T0 MHOXKECTBO: OTKPBITOE WJIK 3aMKHYTOE?
4. TloctpoiiTe g-okpecTHOCTh Toukd (pyHkmmm) f(X)=2x*+1 B MeTpudeckoMm
npoctpanctee C[-2; 2].
5. Haiigure paccTosHHE MKy TOYKAMH B TAHHBIX METPUYECKUX MPOCTPAHCTBAX:
a) E; x,=-35u x,=481.
0) E,; x,=(2,-3) u x, =(-11).
B) E;; x,=121) u x,=(0,0,—-3).
r C[L2]; f(X)=x* u g(x)=x.

Bapuant 9

Yacte |. MuoxkecTrBo. MOIIHOCTH MHOKECTBA.

3anuce M|n,rae m,n e Z , O3HAQ4aeT, 4TO 4YHCIIO M €CTh ACIIUTEIb Yrciaa N. Hepe‘-II/ICJII/ITC

Bee oemenThi MHOKecTBa A= {x € N | x|12} {x e N| x|8}.
YCTaHOBHTE, Kakas W3 JBYX 3alliceil BepHa:
a) {a}efab;{af bj;
b) ae {a;b;{af;{bf}
¢) {ajc{abi{aibl;
d) ac fab;fajiibj}
e) {a}e{a;b;c}.
Jlaub! MHO’KECTBA A=[-23)u B=(13]. Haiiyure MHOKECTBA
AUB,ANB,A\BuB\A.
Ipunsis monyuuTepsan B = [ 2;3) 3a yauBepcansHOe MHOXKECTBO, HAIUTE H H300pa3HTE

Ha YKCJIOBOM OCH JIONOJIHEHUE UHTEPBAJ (— 2;0).



5. A — MHOXecCTBO (YHKIIW, HEPEPHIBHBIX Ha oTpe3ke [a,b], B — MHOXecTBO (DyHKIHIA,
OTrpaHUYCHHBIX Ha oTpe3ke [a,b]. M3o0pasure Ha paumarpammax BeHHa MHOXKeCTBa

AUB,AnB,A\BuB\A.

6. Jlst 3aJaHHOTO CeMeICTBAa MHOKECTB A = {1;%;%;...;1}, ne N, HaliguTe U A u ﬂ A, .
n

neN neN

7. CocraBbTe MHOMKECTBO BCE€X IIOAMHOKECTB MHOXecTBa B = {2;4;6}. Onpenenure
MOIIIHOCTE B 1 cocraBinennoro maoxecrsa M.

8.  Kax BelpakaeTcs penieHre ypaBHEHHS (y — X)(y2 +x° —1) =0 uepe3 pelIeHNs ypaBHEHUN:
y—-x=0wu y’ +x*-1=0?

9. Hanbr nBa mHOXectBa A m B. Ykaxwure otoOpakenms A B B, A na B, B3aumnoe

OJHO3HAa4YHOC OTO6pa)KeHI/I€.

L
o O

vy

S 0
o/
A B
k Y 0
'— :O 1.4
o
o
o
A B A B A B

10. Haiigure wmHOXectBo G, Ha KoTOopoe O¢yHKIUs Y =1gX oToOpakaeT MHOXECTBO

11. Jlansl oToOpaxkeHHs, KOTOpbIe 3aat0Tcs rpadudyecku GyHKIMSIMHU (0ToOpaxaeTcst 00J1acTh
onpenenenuss ¢ynkuun D(y) B e€ MHOxecTBO 3HaueHuil E(y)). Ykaxkute B3amMmHOE

OJIHO3HAYHOE OTOOpaKCHHE.



y=h(x y=g(x

v
v

A
9/—\ \ y:f(x y:(P(
1 \
:a \

v

v

v
v

12.  Orobpaxenus A Ha B 3agans Gpyskmusamu: 1) y =e?*;2) y=ctgx;3) y=x-x".
Jns ykazaHHbIX oTOOpakeHmid MHOxectBa A=D(y)u B=E(y). Ykaxure ¢yHKIHNH,

KOTOPbIE OCYIIECTBIISAIOT B3aUMHOE OJTHO3HAYHOE COOTBETCTBHE.
13. A — MHOXecTBO pycckux cioB, B — mHOxecTBO OykB pycckoro andasuta. 3amaite
orobpakenust AB B u B BA.

14. VYxkaxurte MOITHOCTH JAaHHBIX MHOYECTB:

a) A={enjnez};

o 3]

c) C — MHOXECTBO TpPEYrOJbHUKOB IUIOCKOCTH, KOOPIMHATBHI OPTOILEHTPA

KOTOPBIX palluOHAJIbHBI;

d) D={xeR|0<x<10}.



Yactsp |l. MeTpuyeckue npocTpaHcTBa.

. SIBasiercst i MHOXecTBO M ={a,b,c} METPHUYECKUM MPOCTPAHCTBOM, €CJIM PACCTOSIHUE O
ynonersopser yenosusm: p(a,c)= p(c,a)= p(a, b) = plc, b) =2, p(b, a) = p(b, c)=1?
JIoKaXuTe, 4YTO MHOXKECTBO  JICHCTBUTEIBHBIX uHcel R ¢ paccrosHueM
p(x, y) = |arctg X —arctg y| SIBJISIETCSI METPHUUECKUM MPOCTPAHCTBOM.

B merpuueckom npoctpancrse E, man map S[a,r]=[-1,72; 3,5]. Haiinute ero uentp u

paauyc. Kaxoe 3T0 MHOX€ECTBO: OTKPLITOC UJIN SaMKHYTOG?

[Toctpoiite e-okpectHOCTh TOukM (dyHkuun) f(X)=2-3X B Merpuyeckom
npoctpanctee C[-2;1].
HaiiguTe paccTosiHue MEXIy TOYKAMH B JAHHBIX METPUUECKHUX ITPOCTPAHCTBAX:

a) E; x, =782 u x,=-135.

0) E,; x,=5;-1) u x,=(4-2).

B) E;; % =(2L0) u x,=(-5-1-1).

r C[0;2]; f(x)=x®-3x+1u g(x)=0.

Bapuanr 10

Yacrp |. MHOKecTBO. MOIIHOCTE MHOKECTBA.

3ammce M| N, tae M,N € Z , o3Ha4aeT, 94TO YUCI0 M ecTh AenuTenb yucia N. [lepeuncoute

Bee onementsl Muokectsa D = {x e N [12 | x}n {x e N | 8] x}.
YcTaHOBHTE, Kakas W3 IBYX 3aIlHCeil BepHa::
a) {l}e {~1L{-104} um {1} c {~11;{-1,01}};
b) {i}e{~L10; {}}mm {1} = {~10;{1}}.
Jlansr  muoxectBa A=(-13], B=[0;5). Haiizure wmuoxecta AUB,ANB,

A\BuB\A.

[IpuHsAB Bce neHCTBUTENbHBIE uuclia R 3a yHUBepcalbHOE MHOXKECTBO, HalauTe MU
1300pa3nTe Ha YHCIOBOH OCH JomonHenne nuTepsana (—10;+0).

A — MHOXecTBO (YHKIMH, HEMpephIBHBIX Ha oTpe3ke [a,b], B — mHOXecTBO (yHKIMHA,
MHTETPUPYEeMbIX Ha oTpe3ke [a,b]. M3o0pasure Ha nuarpammax Benna MHOXecTBa

AUB,AnB,A\BuB\A.

Haiinure oObeanHeHne u nepeceyeHre MHOKECTB B, = [— n, n], rone n=123,....



7. CocraBbTe MHOMKECTBO BCEX IIOJIMHOMKECTB MHOXKECTBa B = {10;20;30}. Omnpenenure
MoOIIIHOCTh B u cocTaBinennoro MmHoxxectBa M.

8. Ilyctb AB u C COOTBEeTCTBEHHO MHOXXECTBAa KOpHEH airedpanyecKkux ypaBHEHUI

P(X)zO, Q(X):O, R(X):O, rae P(X),Q(X), R(X) - MHorowieHsl. KakoBO MHOXeCTBO
R(x)=0
P(x)-Q(x)=0"

9.lanbl nBa MHOXecTBa A 1 B. Vkaxwure orobpaxenus A B B, A Ha B, B3auMHoe oHO3HAYHOE

KOpPHEM CUCTEMbl YpaBHEHUH {

OTOOpaKECHHE.

1
10. Haiigure MmHOXecTBO G, Ha KOTOpOe PYHKIUS Y = — OTOOpakaeT MHOXKeCTBO F = [1;4].
X

11. Jlansl oToOpaxkeHHs, KOTOpbIe 3a1at0Tcs rpadudecku GyHKIHsIMU (0TOOpaXxaeTcs: 00J1acTh
omnpenenenuss ¢ynkuun D(y) B e€ MHOxkecTBO 3HaueHuil E(y)). Ykakute B3auMHOE

OJIHO3HAYHOE 0TOOpakeHHUE.



y=f(x y=h(x

v
v

y=K(x

v

-
v

~—

12.  Orobpaxenus A Ha B 3agans1 Gpynkmusamu: 1) y=2x> —3;2) y=cosx;3) y=2-7X.
Jns ykazaHHbIX oTOOpakeHmid MHOxectBa A=D(y)u B=E(y). Ykaxure ¢yHKIHNH,
KOTOpbIE OCYIIECTBIISAIOT B3aHMHOE OIHO3HAYHOE COOTBETCTBUE.
13. HasoBuTe mpocreiiue 3neMeHTapHble (QYHKIHH, KOTOPhIe OCYIIECTBISIOT 0TOOpaKeHUe
unrepsana (0;7) B R, nrrepsana (0;+00) Ha (0;+w).
14. VYxaxuTe MOIIHOCTh JAaHHBIX MHOYECTB!

a) A={,24816;.};

b) B:{zin|nez};

C) C — MHOXECTBO TPCYTr'OJIbHUKOB IIJIOCKOCTHU, KOOPAUHATBI TOUKH IIEPECCUCHUA

CEpPEIMHHBIX IEPIICHANKYIISIPOB KOTOPBIX palliOHAIbHBI,

d) D={xeR|-1<x<2ud<x<7}.



Yactsp |l. MeTpuyeckue npocTpaHcTBa.

1. Jlano MHOXecTBO JeiicTBUTENbHBIX uucen R. SIBnsercs nu merpukoid B R ¢dyHkums
2 2
P Y)=|x* —y?|?

2. Jlokaxxute, 4TO MHOXECTBO (YHKIIM, HEIIPEPBIBHBIX HA OTpe3ke [a,h], ¢ paccrosHuem

p(x(),y()) = \/ jl (X(t)— y(t))2 dx - ecTh METpUYECKOE MPOCTPAHCTRBO.

3. B wmerpuueckom mpocrpanctBe E;, man map S[a,r]=[-4,02; —0,26]. Haiigure ero
LEHTp U paauyc. Kakoe 3To MHOXKECTBO: OTKPBITOE WU 3aMKHYTOE?
4. TloctpoiiTe &-0KpecTHOCTh ToukH ((yHkmun) f(X) =X’ B METpHYECKOM MPOCTPAaHCTBE
C[o; 2].
5. HaﬁHHTC pacCToOAHUC MEKIAY TOYKAaMU B TAHHBIX MCTPHUYCCKUX ITPOCTPAHCTBAX:
a) E; x,=203u x,=-177.
0) E,; x,=(-22) u x,=(2;4).
B) E;; x,=(-130-1) u x,=(121).
r C.[0;2]; f,(x)=x®-3x+1u f,(x)=0.

2.2.3. TunoBoil BapuaHT KOHTPOJIBbHOM pabOThI ¢ PELICHUAMH U yKa3aHUSIMHU
3aoanue 1. Yxa3zaHHOE€ MHOXeCTBO A= {X eN|x*-3x—-4< 0} 3a/laiiTe MepeunciIeHueM

BCEX €T'0 3JICMCHTOB.

Pemennue:
1) Pemmm nanHOE KBajpaTHOE HepaBeHCTBO X° —3X—4<0. KopHu KBampaTHOTro

Tpexunena X =4 u x =—1. Toraa gaHHOe HepaBeHCTBO mpumeT BH: (X —4)x+1)<0.

ECIi HCIIOBb30BaTh METOJ HHTEPBAIOB, TO TONyIHM X € [~ 1;4]: pemenue nepasencrsa. Ilo
ycnoButo X € N . Torga MHOkecTBO A = {1; 2.3 4}.

3adanue 2. BepHa 111 3a1uch:

a) 5e{i; 2);3; {4 5};

6) 145 {iL; 2, 3; 4); 4,52

Pemenue:

a) JlaHHOE€ MHOXECTBO {{1; 2}; 3 {4; 5}} COCTOUT M3 TPEX DIEMEHTOB: MHOKECTBO {1; 2},
YUCIO 3 M MHOXKECTBO {4; 5}. [TooToMy 4HMCIIO 5 — 3TO HE DJIEMEHT JAHHOTO MHOKECTBA.

CJ'ICI[OBaTeJ'IBHO, 3aIucCh HE BE€pHA.



0) MHOecTBO {4; 5} COCTOUT U3 31I€MEHTOB 4 1 5. OHM SABJIAIOTCS 2JIE€MEHTAMH MHOXKECTBA
{{L; 2, 3; 4}; 4, 5}. CnenoBarenbHo, 3amuch BepHa.

3adanue 3. Jamer MHOxectBa A=[-3;2luB=[0;4]. Haiimutre mHOXecTBa
AUB,ANnB,A\B u B\ A. 1300pa3ure ux Ha YUCIOBOM OCH.

Pemenue:

MuoxectBa A u B n3o6pakaem Ha 4nCIOBOW MPSIMOIA. - 0 2 4

AU B - 5T0 TOUKH, KOTOPBIE JIEAKAT XOTs ObI B OJHOM MHOKECTBE, T0 ecTh AU B = [-3;4].

AN B -3To TOYKH, KOTOpPBIE IPUHAIIEKAT 000MM MHOXKECTBaM, TO ecTb AN B = [0;2].

A\ B - 3TO TOYKH, KOTOpBIC MPUHAIIICIKAT MHOKECTBY A, HO HE TIPUHAJISIKAT MHOXKECTBY B,
To ectb A\B = [— 3;0).

B\ A- 3T0 TOYKH, KOTOPBIC MPUHAICKAT MHOXKECTBY B, HO HE MpHUHAIIC)KAT MHOKECTBY A,
To ecth B\ A= (2;4].

3aoanue 4. llycts uHTepBal I:(— 2;5) - YHHMBEpCAJIbHOC MHOXXECTBO U MHOXECTBO
A= [0;4). Haiinure nomonnenune C, A.

Pemenmne:
C| A=1\A. O

C, A=(-2,0)U[4;5). ?

3aoanue 5. Ilyctb A — MHOXECTBO BcexX (DYHKILUM, OMPEJEIEHHBIX Ha OTPE3Ke [a;b]. B -
MHOX€ECTBO ()YHKIMH, HHTETPUPYEMBIX Ha OTpe3Ke [a;b]. N300pa3ute Ha nuarpaMMax BenHa
muoxectea AUB,ANB,A\B u B\A.

Pemenne: 3ameTnm, 4To MHOKECTBO B — A.

AuB=A AnB=B

B\A=4.

3adanue 6. 3Bamamm MHOKectBa A, =[Ln] rme n=l , 3,... Haiigure

b

U O A A1

n=1 n=1 n=1 nely



Pentenue:

1) A =[0;1], A, =[0;2], A =[0;3],...,A,=[0;50]. Torna EOJAn =[0;50], a
OAn =[0; +o0].

2) (A, =[0; 11, ﬁAn =[0; 1].

neN

3aoanue 7. CoctaBbTe MHOKECTBO BCEX IIOJMHOXKECTB MHOXkecTBa A={a,, a,,...,a,}
VYxkaszanue: Eciu MHOXKECTBO A COCTOMT U3 N 2JIEMEHTOB, TO MHOXECTBO BCEX IOJIMHOKECTB

JaHHOI'O MHOXXCCTBA UMCCT 2" 3]1eMEHTOB.

3aoanue 8. Hanpumep, A — MHOXECTBO KOpHEU ypaBHEHHS f(X): 0, a B — MHOXecTBO

f(x)=0
pemrenmii Hepasencta ¢(X)<0. Torga MHOKECTBO KOpHeil CHCTEMbI E; <0 Oyner
X)=
5 f(x)=0
nepeceueHrue MHoxkecTB A u B (Am B), a MHOXKECTBO KOPHEH COBOKYIIHOCTH g (X)<0 -

oObeuHenne MEOXKecTB (AU B).

3aoanue 9. Jlanbl nBa MHOkecTBa A u B. Ykaxute oto6paxkenus A B B, A Ha B, B3aumHoe
OJIHO3HAYHOE 0TOOpakeHHUE.

Pemienne:

a) D10 oroOpakeHHe He sBisieTcs oToOpaxkennem A B B, Tak kak B A eCThb JJIEMEHTHI,
KOTOpPbIE HE UMEIOT 00Pa30B.

0) PaccMoTpuMm clieyroniee COOTBETCTBHE:

3amano oroOpakeHue MHOXKecTBa A B B, oHO ke Oyner oroOpakennem A Ha B, Tak xak Bce
AIIEMEHTHI MHOXKECTBa B sBnsitorcs oOpazamu. Ho 310 0TOOpaXkeHNe He B3aMMHO OJHO3HAYHOE,

TakK Kak B B ecTh a1ieMeHT, KOTOpBIi IMeeT ABa Mpoodpasa.



6) DTO B3aMMHO OJIHO3HAYHOE OTOOpakeHHe: oToOpakenre A Ha B;
2) pa3IUYHBIM 3JIeMEHTaM U3 A COOTBETCTBYIOT

paznu4Hbie 00pa3sl u3B.

Ykazanue k 3aoanuto 10. V306pa3ute rpaduk GyHKIMHM U JaHHOE MHOXeCTBO. Haiinure

06p213131 OJICMCHTOB U3 YKa3aHHOT'O MHOXXCCTBA.

Yxazanue k 3ad0anusm 11-12. 1) Haiinute obmacts ompenenenms D(f) m mmokectBO
smauennit E(f), ykasannsix ¢pyskmmii. OueBnno, uto 3a1ano otodpaxenne D(f) ma E(f).

2) Y6emurech, 4To IS MOOBIX IEMEHTOB X,, X, € D(f) Takux uro X, # X, BBIIOTHSETCS:

Yo #Y,, tme Y, =1(x) u y,=f(x,) (unrepnperupyiire o1y wnudopmammio Ha

TEOMETPUYECKUH «SI3BIK», €CITU (PYHKIUS 3a/1aHa rpaduIecKn).

Kpurepun oneHkn KoMIeTeHUMH B pAMKAX TUNOBbIX KOHTPOJIbHBIX 32IaHUIA:

1. CootBercTBue oTBeTa (GopmynupoBke Bompoca. ComepikaTelbHOCTh, TIIyOMHA W TOJHOTA
otBeta. JloctoBepHOCTh H3naraemoro matepuana (0-30 6aios).

2. Ilpaktuueckas HanpaBieHHOCTH (0-30 GanoB)
AprymMeHTHpOBaHHOCTb, JIorTnyHOCTH (0-20 6asios).
4. JlocTaTO4HBIM Hay4HO-TeOpeTHUecKuil ypoBeHb oTBeTa (0-20 Gansos).

w

TunoBoe 3ananue oneHuBaetrcs no 100-0amnpHON I1IKaje, KOTOpas MEPEeBOAUTCS B IATH
O0aJUIbHYIO ILIKaly B COOTBETCTBUM C JEHUCTBYIOIIMM Ha TeKyumud MomeHT llomoxkeHuem o
PEUTUHIOBOM CHCTEME TEKYLIETO KOHTPOJIA YCIIEBAEMOCTH M IIPOMEKYTOYHOHM aTTeCTaluu
CTYICHTOB:

- OLEHKa «5» BBICTABISETCA B Cllyyae, €ClIM CTYAEHT BBINOJHMUI KauecTBeHHO 87-100 %
THIIOBOI'O 3a/1aHHUS;

- OlLlIEHKa «4» BBICTaBJISETCS B CiIydae, €CIM CTYICHT BBINOJHWI KadecTBeHHO 75-86 %
THTIOBOT'O 3a/1aHHUS;

- OlleHKa «3» BBICTABJIETCS B Cilydae, €CIM CTYICHT BBINOJHWI KadecTBeHHO 60—74 %
THTIOBOT'O 3a/IaHHUS;
- OLICHKA «2) BBICTABJIAETCA B CIIy4ae, €CJIM CTYAEHT BBHIMOIHUI MeHee 60 % TUIIOBOro 3a1aHusl.

Yposens chopmupoBannocTu komnerennuii VK-1, I1K-1, [1K-3 B paMKax THIIOBBIX
KOHTPOJIbHBIX 3aaHUH:

YpoBHHU IMoka3zarenu

IIOPOTrOBBIN OTBET B OCHOBHOM IIPaBUJIBHBIM, HO CXEMaTHUYHBIMH,
OOHapYXUBAIOIINI JUIIF YMEHUE TMOBEPXHOCTHO U C
OTKJIOHEHHSIMH  OT  TOCJEI0BAaTENIbHOCTH  M3JI0KECHHUS
PacKpbITh MaTepHall; Hay4YHO-TEOPETUUECKHI YPOBEHb
OTBETAa HE JOCTAaTOYEH, HET OOOOIIEHHMH U BBIBOJOB B
MOJTHOM 00BEMe, HMMEIOTCSl CYLIECTBEHHBIE OIIMOKU B
hopmMyTupOBKE OMpeICTICHUH.




0a30BbII OTtBer, oOHapy)XHBaeT Xopollee 3HaHWE U TOHHUMAaHUE
Marepuana, yMEHHE  H3Jararh CBOM  MBICIH
MOCJIeIOBaTeNbHO U TPaMOTHO. B oTBeTe MOXeT ObITh
HEIOCTAaTOYHO  TOJHO  pa3BepHyTa  apryMeHTauus,
BO3MOJKHBI OTJICJIbHBIE 3aTpyAHEHUS B (HOpPMYyITUpPOBKE
BBIBOJIOB, WJUIIOCTPATHBHBIH Marepual MOXXET OBITh
MPEJCTAaBICH HEIOCTaTOYHO, NMPUBOJMMBIC MPHUMEPHI HE
TOYHBIE, OT/IEJIbHBIC OIIMOKH B ()OPMYIHPOBKE MOHITHI

MTOBBILIECHHBIN OTBeT MCUEpIBIBAKOIINM, TOYHBIM, NPOSBICHO YMEHHE
MOJIb30BAThCS MaTepUaoM TEKCTOB IO MPEAMETY JUIs
apryMeHTalliil U CaMOCTOSITEIbHBIX BBHIBOJIOB, CBOOOIHOE
BJIaJICHUE COOTBETCTBYIOLICH TEPMHMHOJIOTUEN, HABBIKAMHU
aHaJlM3a, YMEHHE U3JIaraTb CBOM MBICIIH MTOCIIEIOBATEIHHO
C HEOOXOAWMBIMH  OOOOIIEHHUSIMH W  BBIBOJAMHU,
HCIIOJIB3YSl TEPMUHBI.

MeToauuecKkue MaTepHuaJbl, ONPEACIAAIOIINE ITPOLHECAYPHI OCHUBAHUS

[{enpro IpOMEKYTOUHOM aTTECTAMHU 110 TaHHOM JUCLUIIIIMHE SBIIIETCS OLICHKA YPOBHS
c(OPMHPOBAHHOCTU KOMIIETCHIIMH B pPE3yJIbTaTe YCBOCHMsI 3HAHUM, MPUOOPETEHUs YMEHMI,
HAaBBIKOB U OIBITA JAEATEIbHOCTU B PAMKaX OCBOCHHUS JUCLMILIUHBI (MOIYJIs).

[Iponienypa oLEeHMBaHMS OXBaTbIBAa€T OOYYAIOUIMXCS, OCBAaMBABILIUX JUCLHUIUIUHY
(monynb) Ilpomenypa olieHHBaHMS TNPOBOJUTCS IO OKOHYAHHMM OCBOEHUS JTUCIUILIMHBI
(Monynst). OneHka ypoBHS CPOPMHPOBAHHOCTH KOMIIETEHIMM Ha 3Tamax uX (OpMHUpPOBaHUS
OnpezenseTcss Ha OCHOBaHMM COOECEOBAHMSI, BKIIIOYAIOIIUX TEOPETUYECKHE BOIPOCHI WU
3aJaHKsl, B KOTOPBIX OOyyaromeMycs MpeangaraloT OCMBICIMTh peabHyI0 MpodeccHOHaNbHO-
OPUEHTUPOBAHHYIO CHUTYallMI0, HEOOXOAMMYIO ISl PEIIEHUs JTaHHOM MpoOJeMBbl; MpPU 3TOM
aKTyaJIM3UpPYyeTCsl ONpeeNIeHHbI KOMIUJIEKC 3HAHUM, HEOOXOAMMBIN Ui pa3pelieHus: JTaHHOH
npo6sieMbl. OlieHUBaHHE OTBETOB O0YyYaIOLIUXCs IPOBOJANUTCSA B COOTBETCTBUM C MPUBEICHHBIMU
KPUTEPUSMH.

Ha ocHoBaHuu OTBETOB (OTBETOB HA TECT, BBHINOJIHEHHE MPAKTUKO-OPUEHTUPOBAHHOTO
3aJaHMsl) OLEHMBAETCS YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMH Ha JTamax uXx
(dbopMUpOBaHUS B paMKaxX JUCILUILUIMHBI (MOJyJIs), @ TAK)KE YPOBEHb 3HAHUM, YMEHHI, HABBIKOB U
ONbITa JEATEIbHOCTH, [0 pE3yJabTaTaM BBICTABIISIETCA OLIEHKA. Pe3ynpTaTel MpOBEIEHUS
MIPOLIEYPHl B YCTAHOBJIEHHOM MOPSAJIKE MPOCTABIISIFOTCSA MPENOJABATEIEM B 3a4ETHBIE KHUKKU
o0yyaromuxcst M DIEKTPOHHbIE BeaoMocTd. Ilo pesynbraTaM MpOBEAECHUS MPOLEIYpHI
OLICHUBAHMUS MPENOAABATEIEM JIEJIAETCS BBIBOJ O pe3yjbTaTax MPOMEXYTOYHOM aTTeCTAlMM 1O
JUCLUIINHE.

[Iponienypa oneHuBaHUs (3a4€T C OLEHKOW) COOTBETCTBYET JEHCTBYIOUIMM B BY3€
TEKYIIUM TOJIOKEHUSAM, BKIroudas [lonoxkeHue o peUTHMHTOBOM CHCTEME TEKYHIEro KOHTPOJIS
YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTECTAL[UU CTYIEHTOB.
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