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HEJb U 3AJJAYA JNCHUTIIJIMHBI

1. LEJIN U 3AJAYN JUCHUTTJIIMHBI

Hesab ucuumIMHbL: GOPMUPOBAHUE y CTYJECHTOB CUCTEMAaTU3UPOBAHHBIX 3HAHUN OCHOB
MaTeMaTHKH, o0ecriedeHne HeOOXOMMOM TTOATOTOBKH JIJISl YCHEITHOTO OOyYeHUs] ¥ BOCTIMTAHUS
MJTQJIIIUX IKOJIBHUKOB.

3agauu AMCUMIIMHBI:

- PacKpbITHE MUPOBO33PEHUYECKOI0 3HAUEHHSI MAaTEeMaTHKH, YIIyOJleHHe peACTaBICHUN O
POJIHM ¥ MECTE MaTeMaTHKH B U3YYEHUH OKPYKAIOIIETO MUPA;

- 00001IeHne HeOOXOAMMBIX MaTeMaTHYECKUX 3HAHWH, HA OCHOBE KOTOPBIX CTPOMTCS Ha-
YabHBINA Kypc MaTeMaTHKH, (OPMHPOBAHUE YMEHUH IUIS TIyOOKOTO OBJIAZICHUS €TO COICpIKaHH-
eMm;

- CONICHICTBHE B pa3BUTUU MBIIIIICHUS;

- pa3BUTHE CaMOCTOATENIBbHOM paboThI ¢ yUeOHBIMH ITOCOOUSAMU U IPYroil MaTeMaTHu4ecKon
JUTEPaTypoi;

- (hopMupoBaHHE TOTOBHOCTU K MPOJOJKEHUIO 00pa30BaHMs U BKIIOUYEHUIO B MHHOBAIIM-
OHHYIO JIEATEIbHOCTh Ha OCHOBE OBJIa/IEHUs 00IIeNnpodecCHOHANIbHBIMU, TPO(ECCHOHATBHBIMUA 1
CHelHaTbHbBIMU KOMIETEHIHSIMU.

2. MECTO JUCHUITJIIMHBI B CTPYKTVYPE OIIOIT BO

JucuumuinHa «MaremaTika B Ha4aJbHOM IIIKOJIE» OTHOCUTCS K 00s13aTeIbHON YacTH JuC-
[UIUTAH TPEAMETHO-METOAMYECKOT0 MOAYIIs 1o npodmno HagamsHoe oOpa3oBanue. J{ns ocBo-
eHMs TUCHUIUIMHBI «MaTteMaTHka B HA4aJIbHOW 1IKOJIe» 00ydarouecs: UCIOIb3YIOT 3HAaHUs, yMe-
HUS, HaBBIKM, C(HOPMHUPOBAHHBIE B IPOIECCe M3YYCHHS MAaTEMAaTHKH B 00IIe00pa3oBaTeIbHOM
IIKOJIE.

OcBoeHHUE TaHHOW JUCHUIUIMHBI SBIISICTCSI HEOOXOIMMON OCHOBOHM JJISi M3yUEHUS JUCIH-
IMHBL «MeToaMKa penojaBaHus MaTeMaTHKI», IPOXOXKICHHUS MeJarorndeckoi MpakTUKKU Kpo-
M€ TOT'O Ha3BaHHBIN MPEIMET SBISIETCS HEOOXOAMMOW OCHOBOH ISl peIIeHHs 33/1a4 B MOCIIEIYO-
el npodeccnoHaIbHOM 1S TeNbHOCTH BBIITYCKHUKOB.

3. TPEBOBAHUA K PE3YJIbBTATAM OCBOEHUSA ANCHUITIJIMHbBI

[Tponecc n3yueHust JUCUUIUIMHBI HAlpaBJIeH Ha (popMUpOBaHNE KOMIIETEHIMH:

CriocoOeH OCyIIeCTBIATh MEAarorHIecKyr0 AesITeIbHOCTh HA OCHOBE CIIEIMAIbHBIX Hayd-
HbIx 3HaHu# (OIIK-8).

B pesynbrare u3ydeHus AUCIUIUIMHBI 00YYarOIIHIACS TOIHKEH:

YMETh!

— OIIK-8.2 OCYIIECTBIISATh MOUCK, aHAJIW3, MHTEPIPETALMIO HAyyHOU MHpOpManuu u
aJanTHpoOBaTh €€ K CBOCH MeAaroruuyeckoi AesTelNbHOCTH, MCIIOJB30BaTh MpOo(decCHOHATbHbIE
0a3pl nqaHHbIX; (Y.1)

BJIAJIETh:
— OIIK-8.5 npuéMaM# Hay9HOW M MPO(ECCHOHANBHOW YCTHOW M MHCHhMEHHON KOMMY-
Hukaruy; (B.2)

4. OFBEM JIJUCHUILJIMHBI U BUJIbl YYEBHOM PABOTHI

Tabmuma 1
Bun yuebHoi paboThl Bcero CemecTtpsbl
4acoB
2 3 4 5 6

AyIUTOpPHBIE 3aHSATHS (BCEro) 34 2 6 10 8 8

B ToMm uncie:

Jlexruu (JI) 12 2 4 2 2 2
[Tpaktnueckue 3ausarus (I113) 22 2 8 6 6




Cemunapsi (C)
JlabopaTopHusie pacoTs (JIP)
KoHcynpTanuu
CamocrositeibHas padora 326 106 30 62 64 64
(Bcero)
B ToMm uncie:
[ToaroToBka K KOHTPOJIBHOM paboTe 15 50 5 10 10 10
[ToaroroBka K MpakTUYECKUM 3aHs- 70 20 20 20 20
THUSIM
[loaroToBKa K TECTUPOBAHUIO 36 56 5 34 34
UYackl Ha HK3aMEHBI
Bun npomexyTouHOM aTTecTaluu: 3a 3a0 €]
(3auer, PK3aMCH)
OO61ast Tpy10€MKOCTh 360/10 108/3 36/1 72/2 72/2 72/2
qac/ 3.e
5. COAEP KAHUE JUCHUIIJIMHBbI
5.1. Coaep:xanue pa3ieoB IUCUUILINHBI
Tabmuma 2
Ne HaumenoBanue pazgena Coneprxanue paszena
n/m JTIMCITATIITMHEBI
1 MhnosxectBa. CooTBET- MHosecTBa U onepauuu Hajg HUMH. COOTBETCTBHS U OT-
CTBUSL. HolleHUs. TeopeTMKO-MHOKECTBEHHbIM MOAXOA K MO-
TeopeTuKo-MHOKECTBEH- crpoeHuto MHOkecTBa [THY.
Hasi TEOpHsl.
2 AxkcuomaTtudeckasi eopust | [loHsiTue 00 akCHOMaTHYECKOM METOJE MOCTPOCHUS Ma-
TeMaTudecko Teopur. Axcruomsl [leano a1t MHOXKECTBA
HaTypaJIbHbIX uyncea. MeTo MaTeMaTHYeCKON UHAYKIIUU
CroxeHue, BbIYMTaHUWE, YMHOXEHHUE W JICJICHHE HaTy-
palbHBIX YUCEJ B AKCHOMATUYECKON TEOpPHUHU. ITo-
PSAJIKOBBIE U KOJMYECTBEHHBIE HATYpaJIbHbIC YUCTIA
3 Cucremsl cuncienus. Jle- ITonsite cucremMbl cuucieHust 11o3uMOHHBIE ¥ HEMO3U-
JUMOCTb YHCEIT LIUOHHBIE CHCTEMbI cyucieHus. JlecsiTuuHas cucrtema
cuncienus. [103ulIMOHHBIE CUCTEMBI CUMCIICHUS, OTINY-
Hble OT JAecsATUYHOW. [loHsSTHE OTHOIICHUS IECTUMOCTH.
[Ipu3Haku AEIMMOCTH.
4 Pacimpenue nmoHstust o [lensie uncna. MHOxecTBO Q , TOJOKUTENIBHBIX PaLAO-
THCJIC HAJIBHBIX YHCell. JIeHCTBUTEIBHBIC YHCIIA.
5 Anreb6panyeckue NoHATUA B | UncoBble (PYHKIMH, CIOCOOBI MX 3a/JaHus, BUIbI (yHK-
Kypce MaTeMaTUK{ Havajlb- | [IMOHAIBHBIX 3aBUCUMOCTEH. UNCIIOBBIC 1 OyKBEHHBIC BHI-
HOM 1IKOJIbI. TeKCTOBBIE paxeHusi. YucnoBble paBEHCTBA U HEPABEHCTBA. Y paBHE-
3a7a4u HUs C OJJHOM NEpEMEHHON U UX cucTeMbl. HepaBeHcTBa ¢
O/IHOM MEPEeMEHHOW. YpaBHEHUS C JABYMs MEPEMEHHBIMU
U UX cucTeMbl. [IoHsATHE TEKCTOBOM 3a7ja4M U €€ CTPYKTY-
pa. Knaccuduxarus 3agad mo OTHOIICHUIO MEXIY YCIO-
BUEM | TpeOoBaHuWeM. Pemnienue 3amaun. MeTosl perie-
HUSI 3a]1a4.




5.2. Pa3nespl AUCHUIIIMH U BUABI 3aHATHNA

Ne HaumenoBanue | Jleku. | Ilpakr. | JIa6. | OJ1. | CPC | Hcmons3oB. untepakt. | Beero
/T pasnena AuCIu- 3aH. 3aH. dbopwm (uac.)
TUTHHBI
1 MmuoxectBa. Co- 2 4 1 |64 70
OTBETCTBHSI. PaGora B MuKkporpyn-
TeopeTuko-mMHO- nax2 .
YKECTBEHHasl T€O-
pusi.
2 AkcuomaTruyueckas 2 4 1 64 | Jlexuusi-suzyanuzauu- | 70
Teopus slu
3 Cucremsl cuucie- 2 4 1 64 | Pabora B wMmukpo-rpym- | 70
Hus. JlenumocTh naxlu
qucel
4 Pacmmpenue no- 2 6 1 69 | Pabora B w™Mukpo-rpymn- | 77
HATHUSL O YHCIIE nax24
5 Anrebpanueckue 4 4 1 65 | Jlekuusa-Busyanuszanu- | 73
MOHSATHUSA B Kypce 124
MaTeMaTHKU Ha- PabGora B Mukpo-rpyn-
YaJbHOM IIKOJIBL. nax lu
TexkcroBble 3a1a-
9
B TOM yncne ucnonap30BaHNe HHTEPAKTUBHBIX 9 360
(hopM, TEXHOJIOTHH

6. JABOPATOPHBIN IIPAKTUKYM — He npeIycMOTpeH y4eGHbIM ILIAHOM

7. MIPUMEPHAS TEMATHUKA KYPCOBBIX (ITPOEKTOB) PABOT — He npexycMoTpeHa
Y4eOHbIM IIAHOM

8. YYUEBHO-METOJUYECKOE U UHOOPMALIMOHHOE OBECHEYUEHUE
JTUCIUATITAHBI

A) ocHOBHas1 JIUTEpaTypa

1. T'opromkun, A. I1. MaremaTuka B Ha4aJabHOMU 1IKOJIE (TEOPETUYECKHE OCHOBBI HAYaJIbHOTO
Kypca matematuku). B 2 4. Yacts 1 : yueOnuk / A. I1. l'opromkun ; mox pexakiuent U. A. Unbu-
Ha. — Caparos : By3osckoe oOpazoBanue, 2020. — 290 ¢. — ISBN 978-5-4487-0591-5 (u. 1),
978-5-4487-0590-8. — TekcT : AMeKTPOHHBIN // DeKTpoHHO-O0nbmoTevnas cucrema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/87384.html

2. T'opromxun, A. I1. MaremaTuka B Ha4aJIbHOM LIKOJIE (TEOPETUUECKUE OCHOBBI HAYaJIbHOTO
Kypca marematuku). B 2 4. Yacte 2 : yueOnuk / A. I1. ['opromkun ; mox penakiueit M. A. Unbu-
Ha. — Caparos : By3oBckoe obpazoBanue, 2020. — 362 c. — ISBN 978-5-4487-0592-2 (u. 2),
978-5-4487-0590-8. — TekcT : 3MeKTpOHHBIN // DeKTpoHHO-O0ubmoreynas cucrema IPR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/87385.html

b) nonmosHuTeILHAS JUTEpaTypa

3. Cmounosa, JI.I1. Matematuka [Tekct]: Y4e0. nocobue i cTya. BeICII. Nef. y4eO. 3aBe-
nenwmii /J1. I1. CroiinoBa. - M.: Akagemus, 2005. — 424 c.

4. «OO6 yTtBepxaeHuu npodeccruonanpHoro cranaapra «Ilemaror (nmenarorndyeckast nesiresb-
HOCTB B c(pepe JOUIKOIBHOT0, HAYaIbHOT'O 00IIEro, OCHOBHOTO OOIIETo, CpeAHEro ooIero 0o-
pa3oBaHus) (BocUTaTENb, yuuTemnb)» [Tekct]: mpuka3 MuHHCTepcTBa TpyAa U COLMATBHOM 3a-




muThl Poccutickoit ®deneparuu N 5441 ot 18 okts6ps 2013 r. // Poccutickas razera. — 2013, —
18 nexabpsi.

5. Yekun A.JI. MatemaTuueckuil B3IJIs1/1 HA aKTyaJlbHbIE TPOOJIEMbI METOAUKU O0yUEHUs

MaTeMaTHKe B HAYaJIbHOU ITKOJIE [DIeKTPOHHBIN pecypc]: MmoHorpadus/ Yekun A.JI.— Dnek-
TPOH. TEKCTOBBIE TaHHbIe.— MocKkBa: MOCKOBCKU TeIarorn4ecKuii rocy1apCTBEHHBIN YHH-
Bepcurert, 2018.— 64 c.— Pexum pocryma: http://www.iprbookshop.ru/97738.html.— 35C
«IPRbooks»

B) MpOrpaMMHOE 00ecreYeHue:

1

HaumeHoBaHue nmporpaMmbl

Ne nunieH3uu/morosopa/coriameHus

2 | MicrosoftWindowsXP Microsoft Windows43837211, Microsoft Of-
Microsoft Office 2007 fice43837211(Ne  JlumeH3um B  JMYHOM  KaOuHe-
teMicrosoft)
3 | ArtuBupyc Kaspersky CyO6munen3uonnsiii goroop NeCI[ - 875 ot 06.02.2020
Endpoint Security 11 JInensust Ne 26FE-200221-084534-5-2964(370)
4 | StarBoard Software StarBoardSoftware 7.1 ['oc. konTpakt Ne 153 ot 05 HOs0ps
RitePen 2008r. CDR-05291:1/2
5 | Adobe Reader 11, 7-Zip CIIO no NUIEH3UOHHBIM COTJIALIEHUsIM B CBOOOJHOM pac-
Adobe Flash Player, AIMP3, | npoctpanenus, B ToM uncie mo GNUGeneralPublicLicense
The KMPlayer, Real- Y aHaJIoraM
texAC197 Audio, Forefront
TMG Client,
Far Manager, Foxit Reader,
NetControl, VLC media
player
6 | Microsoft Windows 7 Microsoft Windows44811748, 44718194, 4775091
Microsoft Windows XP Microsoft Office44811748, 44718194, 449472007 (Ne
Microsoft Office 2007 Jlunensuu B 1uuHOM KabuHeTeMicrosoft)
7 | Monynu MUC «IlaxTe» Horosop Ne6648 ot 04.02.2020r. OOO «JlabopaTopus
MMUC»
8 | Microsoft Windows 7 Microsoft Windows47775091, Microsoft Of-
Microsoft Office 2007 fice49472007(Ne Jlunen3uu B nuaHOM KaOuHeTe Micro-
soft)
9 | Google Chrome Jluuensus Freeware GPL
10 | Microsoft Windows10 Kontpakt Ne 19/5— DA ot 18.11.2019 Kon nponykra Mi-
crosoft Windows 10 Pro(kontpakt Nel19/5-DA ot
18.11.2019):
00330-71398-46294-AAOEM
00330-71398-46299-AAOEM
00330-71399-05080-AAOEM
00330-71398-46296-AAOEM
Microsoft Office 2007 00330-71398-46298-AAOEM
LibreOffice 6.2.2. 00330-71398-46286-AAOEM
00330-71398-46280-AAOEM
43460121
Ne 26FE-200221-084534-5-2964
11 | Astra Linux Jlunen3uonnblii  noroBop Ne PBT-14/1617-01-BY3  Ha
NPEJOCTABIICHUE IpaBa HMCIOJIB30BAHUS TPOTPAMMBI IS
OBM ot 09.11.2017r.
12 | Microsoft Windows XP Microsoft Windows44039700, Microsoft Office44039700
Microsoft Office 2007 (Ne JIuneH3uu B TMuHOM KabuHeTe Microsoft)
13 | Microsoft Windows XP Microsoft Windows44039700, Microsoft Office44039700
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Microsoft Office 2003

(Ne JIunien3un B 1myHOM KabuHeTteMicrosoft)

14

Microsoft Windows XP
Microsoft Office 2003

Microsoft Windows41574055, Microsoft Office41574055
(Ne JIunensuu B 1naHOM KabuHeTeMicrosoft)

15

Microsoft Windows 10

KonTpaxT Ne 19/6 — 3A ot 18.11.2019 Koa mpoaykra Mi-
crosoft Windows 10 Pro(kontpaxt Ne19/5-0A ot
18.11.2019):

00330-80000-00000-AA746
00330-80000-00000-AA800
00330-80000-00000-AA295
00330-80000-00000-AA993
00330-80000-00000-AA310
00330-80000-00000-AA502
00330-80000-00000-AA713
00330-80000-00000-AA443
00330-80000-00000-AA117
00330-80000-00000-AA651
00330-80000-00000-AA643
00330-80000-00000-AA018
00330-80000-00000-AA965
00330-80000-00000-AA412
00330-80000-00000-AA266

16

Microsoft Windows
Microsoft Office

44039700
46260298

17

StarBoard Software (ma CD
JIMCKE)

OS5 28H#H#H##

18

Microsoft Windows

Kon npoxykra Microsoft Windows 10 Pro (koHTpakT
Nel19/5-DA ot 18.11.2019):
00330-71398-05104-AAOEM
00330-71398-46288-AAOEM
00330-71398-46317-AAOEM
00330-71398-46282-AAOEM
00330-71398-46300-AAOEM
00330-71398-46301-AAOEM
00330-71398-46312-AAOEM
00330-71398-05150-AAOEM
00330-71398-46295-AA0OEM

19

Microsoft Office
AnTuBupyc Kacniepckoro

43460121
Ne 26FE-200221-084534-5-2964

20

Astra Linux

0013947-PBT

21

Google Chrome

JIutensus Freeware GPL

22

Microsoft Office

44039700

23

Notebook Collaborative

NC-SADAK-BIBYR-RTHGA-#####

24

Microsoft Windows
Microsoft Office

49379849
49472007

25

Microsoft Windows

61075650

r) 6a3bl JaHHBIX, HHPOPMALIMOHHO-CIIPABOYHbIE M MIOUCKOBbIE CHCTEMbI:
1. http://www.melehen.ru/Ped_ekz shpor.rar

2. http://www.melehen.ru/Ped_slasteninVA_uch.rar

3. CnoBapb. OCHOBHBIE TIOHSTHS TIO MEIaTOTUKE U IICUXOJIOTHH

4. http://www.melehen.ru/Ped_slovar.rar




5.http://fictionbook.ru/author/elena belikova/teoriya i _metodika vospitaniya konspekt lek

ciyi/read online.html?page=1

6.http://www.e-reading.org.ua/bookreader.php/99153/Sedova_-

Teoriya i metodika vospitaniya%3A konspekt lekciii.html
7. http://kpip.kbsu.ru/pd/did lec 6.html

8. http://libroteka.com/knigi/3/konstantinova-teoriya-i-metodika-vospitaniya-shpargalki-

skachat-knigu-besplatno

9. http://window.edu.ru/window_catalog/pdf2txt?p id=33449&p page=5

10. http://stydents.net/showthread.php?t=1250
11. Pedagogic.ru: bubnuoreka mo negaroruke

1) nepevyeHb Y4eOHO-MeTOAUYECKOro odecnevyeHus1 Al CaMOCTOATeIbHOH paboThl 00y-

YAaKIHUXCA M0 JTMCHUIIJIMHE:

1. Opranuszanus caMOCTOSATEIbLHOW pabOThl CTYIEHTOB B YUPEXKICHUHU BBICILIEr0 00pa3oBa-
Husa [Tekct]: meromudeckue pekomenmanuu / coct. E.b. Many3una, E.O. Hopuna; Anraiickas
roc. Akagemus o0p-g1 um. B.M. lllykmmna. — buiick: ®I'BOY BIIO «AT'AO», 2014. — 84 c.

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCLHUIIJINHbI

TJIABHBIM KOPITYC (yi1. Bragumupa KoponeHko 1. 53)

HaumeHoBaHue nmomMenieHuii s npoBesieHus BceX BUJIOB yUeOHOH JesATeIbHOCTH, IPeyCMOTPEHHOM
y4eOHBIM ITAHOM, B TOM YHCJIC MOMEILICHHUS U1 CAMOCTOSTENIBHOI paboThl, C yKa3aHUEM IIepedHs OCHOB-
HOT0 000pyI0BaHMs, y4eOHO-HATTSIHBIX TOCOOMI M HCIIONE3yeMOr0 IPOrpaMMHOI0 00ECIICUCHUS

Anpec (MecTOIoJIOKEHHE) IoMele-
HUM U1 OpOBEICHUS

BCEX BHJIOB y4eOHOMH JeITeTbHOCTH
MIPeyCMOTPEHHOM

y4eOHBIM IUIaHOM (B Clly4ae peaiu-
3aIuy 00pa3oBaTeNbHOM

[POrpaMMBI B CETEBOIT (hopme 110-
MOJHUTENHHO YKA3BIBACTCS HAUMEHO-
BaHUE OpraHU3alHH, C KOTOPOif 3a-
KJIFOUEH JIOTOBOP)

Ayn. 202 CiopTuBHBIH 3271

YueOHast ayIUTOPUSI JUTS IPOBECHNS 3aHATHH JIEKIIHOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, TPYIIIO-
BBIX M HHIMBUIYaIbHBIX KOHCYJIBTALMM, TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHOH aTTecTaliu
Crernnanu3upoBaHHasi MeOesib: CIOPTUBHBIA HHBEHTAph, CIIOPTHBHOE 000PY/I0BaHIHE

Poccuiickas ®eneparms, 659333,
Anraiickuii kpaif, . buiick, yi. Bna-
numupa Koponenko, 1. 53

Ayn. 212

VuebHas ayquTOpHS UL IPOBEJCHHS 3aHATHH JTEKIIMOHHOTO TUIIA, 3aHATUI CEMHHAPCKOT0 TUIIA, Kypco-
BOT'O IPOCKTHPOBAHHUS (BBIIOIHEHHS KypCOBBIX paboT), TPYIIIOBBIX H HHAUBUIYAIbHBIX KOHCYIBTAIlUH,
TEKyIero KOHTPOJIS M IIPOMEKYTOYHOMN aTTeCTALINI

Crieunanu3upoBanHas Mebenb. TexHH4ecKue cpeacTBa 00y4eHHs: HaIMuue NOoAKIIoYeHus K cetn Murep-
HET, IEPEHOCHOE 000pyI0BaHNE

Poccuiickas @enepanus, 659333,
Anraiickuii kpaii, r. buiick, yi1. Bia-
numupa Koponenko, 1. 53

Ayn. 213 Macrepckasi rpynnoBOro MpoeKTHPOBAHUS

YyebHasi ayantopus Anst NpoBeAEHUS 3aHATUN NEKLUMOHHOTO TUMa, 3aHSATUA CEMUHAPCKOro Tuna,
KYypCOBOIo NPOEKTUPOBaHWS (BbINOMHEHWS KypCOBbIX paboT), rpynnoBbiX ¥ UHAVBUAYaNbHbIX
KOHCYIbTaLMIA, TEKYLLErOo KOHTPOSS Y MPOMEXYTOYHON aTTecTaumm

CneuuanuanpoBaHHas mebenb. TexHnyeckue cpeacTea obyyeHusi: KomnbioTep ansa npenogasa-
Tens, NPOeKTop, AiocKa AN NPOEKTopa, Hanu4me NoaKntoYeHust K cetu VIHTepHeT, nepeHocHoe
obopynoBaHue. llepedyeHb NUUEH3UOHHOZ0 fpozpamMMHo20 obecrieyeHusi. Pekau3umsi noomeep-
Xxdarouwe2o dokymeHma

OnepayuoHHasi cucmema Astra Linux Special Edition pennuz CMOJIEHCK OgbucHbili nakem P7-
ogpuc. lNpoghbeccuoHanbHbIl (deckmonosas sepcusi) Obydyarouuli KOHMeHM 10 ecmMecmeeHHbIM
Haykam 6uonoauu, Xumuu u ¢usuke 0ns y4eHuka\nperodasamerisi

Microsoft Windows7 PRO Ne nuueH3un 47775091,

Microsoft Office7 Pro Ne nuueH3un 44811748

Anmuesupyc Kacnepckozo

CIIO mo JUIEH3HOHHBIM COIIAIIEHUAM B CBOﬁOlIHOM pacunpocrpaHeHud, B TOM YHucJ€e IO
GNUGeneralPublicLicense u anajsoram:

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— pexrakrop TectoB, LibreOffice

Poccuiickas ®eneparms, 659333,
Anraiickuil kpaii, r. buiick, yi. Bia-
numupa Koponenko, 1. 53

Ayn. 229

YueOHast ayAuTOpUS IS TPOBEICHHS 3aHATHI JISKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA, KYypCo-
BOT'O IPOCKTHPOBAHHMS (BBIIOIHEHHS KyPCOBBIX padoT), TPYIIIOBEIX M HHAMBUIYAIbHBIX KOHCYJIBTALUMH,
TEKYIEro KOHTPOJISL H IIPOMEKYTOYHON aTTECTALIMH

Crieunanu3upoBaHHas MeOenb. TeXHH4YeCKHe cpeicTBa 00YUEHHS: KOMITBIOTEPbI, HATNYUE MOAKIIOUCHUS K
cetu VIHTepHET, IepeHOCHOE 000pYAOBaHHUE.

Tepeuens Tuyen3uoHHO20 NPOSPAMMHO20 00eCheyeHUs.

OC Windows 10PRO /PQR OEM

Poccuiickas ®eneparnms, 659333,
Anraiickuit kpaii, r. buiick, yi. Bia-
numupa Koposenko, 1. 53



http://fictionbook.ru/author/elena_belikova/teoriya_i_metodika_vospitaniya_konspekt_lekciyi/read_online.html?page=1
http://fictionbook.ru/author/elena_belikova/teoriya_i_metodika_vospitaniya_konspekt_lekciyi/read_online.html?page=1
http://www.e-reading.org.ua/bookreader.php/99153/Sedova_-Teoriya_i_metodika_vospitaniya%3A_konspekt_lekciii.html
http://www.e-reading.org.ua/bookreader.php/99153/Sedova_-Teoriya_i_metodika_vospitaniya%3A_konspekt_lekciii.html
http://kpip.kbsu.ru/pd/did_lec_6.html
http://libroteka.com/knigi/3/konstantinova-teoriya-i-metodika-vospitaniya-shpargalki-skachat-knigu-besplatno
http://libroteka.com/knigi/3/konstantinova-teoriya-i-metodika-vospitaniya-shpargalki-skachat-knigu-besplatno
http://window.edu.ru/window_catalog/pdf2txt?p_id=33449&p_page=5
http://stydents.net/showthread.php?t=1250

Microsoft Office - 2019

Anmueupyc Kacnepckozo

KoncyabranT Ilimioc

Movavi Video Editor Academic Edition 2020

Movavi Photo Editor 6

Astra Linux Special Edition

LibreOffice (TekcTOBBIiT peJakTOp, TAONHYHBIA PelaKTOp, MPOrpaMMa IOJATOTOBKH MPE3eHTAINH, MEXaHU3M
noaxmoueHus Kk BHemHuM CYB/I, BekTopHbIi rpaduueckuii peaakrop, penakrop Gpopmyin)

Peoaxmop pacmpogoii epaduru

GIMP v2.8.14

Bocnpoussedenue mynomumeoua

CIIO mo JHIEeH3HOHHBIM COTJIAIIEHHSIM B CBOOOAHOM pacHpOCTPaHEHHH, B TOM 4YHCJIe MO
GNUGeneralPublicLicense n ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip,Google Chrome, K-Lite Open Office 4, Inkscape

Ayn. 234

YueGHast ayIUTOPUs IS IPOBEICHUS 3aHATHIA JICKLMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, KypCo-
BOTO MIPOEKTUPOBAHUS (BBIOJIHEHUS KYPCOBBIX Pa00T), TPYIIIOBBIX U MHIUBHYAIbHBIX KOHCYJIbTALIUM,
TEKYILEro KOHTPOJIS U MPOMEXYTOUHOI aTTecTanun

Poccuiickas @enepanus, 659333,
Aunraiickuii kpaif, r. buiick, yn. Bna-
numupa Koponenko, 1. 53

Ayn. 235

YueOHast ay{UTOpUst JUTs IPOBEICHYS 3aHATHI JICKI[MOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, Kypco-
BOTO MPOEKTHPOBAHHMS (BBIMOIHEHHSI KyPCOBBIX paboT), TPYIIOBBIX H HHIAMBUIYATbHBIX KOHCYIbTALIUH,
TEKYIIEro KOHTPOJISI M IIPOMEKYTOYHOMN ATTECTAIIHI

CrermannpoBaHHas Me6enb. TexHnaeckue cpefcTBa 00ydeHHs: HHTEPAKTHBHAS aHENb C BEIYUCIIHTENb-
HbIM O11okoM ToBapHsbIii 3Hak: UKAP, Mo6unbHbIH yueOHbIi kinace (24 HOyTOYKa ¢ TeIeKKON ISl XpaHe-
HES ¥ TTOJI3aPSsI/IKA) HAINYHE MOAKITIOUYeHHUs K ceTi VHTepHeT.

Ilepeuenb nuyeH3u0HHO20 NPOSPAMMHO20 0bOecnedeHus.

Humepaxmuenulii KOMRIEKC ¢ 8bINUCTUMENbHLIM OT0KOM U MO6GUnbHbIM Kpenaenuem 110 Ikar
Onepayuonnas cucmema Astra Linux Special Edition peaus CMOJIEHCK Ogucnbiii nakem P7-
oguc. Ilpopeccuonanvruiii (deckmonosas eepcusi)

Anmueupyc Kacnepckozo

CIIO no JMUEH3HOHHBIM COIVIAIIEHHSM B CBOOOJHOM pAacCHpPOCTPAHEHHH, B TOM YHCJE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, AIMP3, Google Chrome, Open Office 4, Inkscape

Poccuiickas ®eneparms, 659333,
Anraiickuii kpaif, . buiick, yi. Bna-
numupa Koponenko, 1. 53

Ayn. 239

YueOHast ayIUTOpUSL JUTsl IPOBEICHYS 3aHATHI JIEKI[MOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, Kypco-
BOT'O IPOEKTHPOBAHMUS (BBINOIHEHHS KypCOBBIX paboT), TPYNIOBBIX H HHAUBUIYAIbHBIX KOHCYIBTALUIA,
TEKyIero KOHTPOJIS H IIPOMEKYTOUHOU aTTeCTAIINI

CrenuanusupoBaHHas MeOesb. TeXHUUIeCKHe cpeacTBa 00ydeHHs: MOOMIBHBIH IPOrpaMMHO-aIIIa-
paTHbIil KomIiekec HOYTOYK Acer Nitro5 AN

HOYmMOYKuU

Ilepeuens nuyen3uonHo20 NPO2PaAMMHO20 0becnedeHus.

Omnepanuonnas cuctema OC Windows 10PRO

VHTepaKTUBHBII KOMIUIEKC C BEIYUCIUTEIBHBIM OJI0KOM M MOOHIBHEIM KpemnenueM [10 Xpanutenn
3HaHUH’

JleTckuit pa3BUBAIOIIMNA HHTEPAKTUBHbII NMPOrpaMMHBIH KOMILIEKC

Anmueupyc Kacnepckozo

CITIO mo MMUHEH3HOHHBIM COrJIAalIeHHSIM B CBOOOAHOM pacHpoCTPaHeHHMH, B TOM 4YHCJIE MO
GNUGeneralPublicLicense u anasioram:

Adobe Flash Player, Adobe Reader, 7-Zip, Google Chrome, Open Office 4, FileZilla, GIMP,
Blender, WinDjView, Inkscape.

Poccuiickas ®eneparms, 659333,
Anraiickuii kpaif, . buiick, yn. Bna-
numupa Koponenko, 1. 53

Ayn. 240

YueOHast ayAuTOpUs IS TPOBEICHHS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA, KYypCo-
BOT'O IPOEKTHPOBAHMS (BBIIOIHEHHS! KyPCOBBIX padoT), TPYIIIOBBIX M HHIMBUIYAIbHBIX KOHCYJITAllUH,
TEKYLIEro KOHTPOJIS U IPOMEXYTOYHOU aTTeCTAN

Crniennanu3upoBaHHas MeOenb. TexHu4ecKune cpecTBa 00y4eHHs: MOOMIBHBIN TPOTPaMMHO-aIapaTHbIH
xoMmiIuIekc HoyTOyk Acer Nitro5 AN noym6yxu

Ilepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0OeCheyeHUs.

Omnepanuonnas cuctema OC Windows 10PRO

AnTusupyc Kacnepexoro

CIIO no JMIEeH3HOHHBIM COIJVIAlIEHHSM B CBOOOJHOM pPACHpPOCTPAHEHHH, B TOM YHCJe IO
GNUGeneralPublicLicense n ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, Google Chrome, Open Office 4, FileZilla, GIMP,
Blender, WinDjView, Inkscape.

Poccuiickas ®eneparnus, 659333,
AnTaiickuit kpaii, r. buiick, yi. Bia-
numupa Koposenko, 1. 53

Ayn. 315 KommbroTepHbIi Ki1acc
YueOHast ayIUTOpUsL JUTs IPOBEICHYS 3aHATHH JICKIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, Kypco-
BOT'O IPOEKTHPOBAHMUS (BBIOIHEHHS KypCOBBIX paboT), TPYHIOBBIX H HHAUBUIYAIbHBIX KOHCYIbTALIUA,
TEKyIero KOHTPOJIS H IIPOMEKYTOUHOU aTTeCTAINI
Crenuan3npoBanHas Me6ens. TeXHuueckue cpeicTBa 00ydeHHs: KOMITBIOTEPHI, HATMYHE MOAKITIOUCHUS K
cetH MHTepHeT, IepeHoCHOe 060pyA0BaHUE
IepeueHs TUIEH3HOHHOTO IPOTPAMMHOIO 00ECIICUCHHS.

OC Windows 10PRO /SP Only USB RS BOX

Kontpakt ot 03.12.2021 Ne14\1 OOO «Ilapyc Iliroc»
AntuBupyc Kacnepckoro Cyomunensuonnstii gorosop Ne6206 ot 11.12.2023 JIunensus Ne 9kcesj-cv7du-
¢s39n-3v42¢(250)
CIIO mo JHIEH3HMOHHBIM COIJIAlleHHSIM B CBOOOAHOM pacHpocTpPaHeHHH, B TOM 4HcJe IO
GNUGeneralPublicLicense u anamoram:
Adobe Flash Player, Adobe Reader, 7-Zip, Google Chrome, K-Lite

Poccuiickas ®eneparms, 659333,
AnTaiickuii kpai, T. buiick, yn. Bra-
numupa Koponenko, 1. 53




Ayn. 317

VYueOHas ayAUTOpHs AJIsl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO TUIIA, 3aHATHUI CEMUHAPCKOTO TUIIA, KYpCO-
BOT'O IPOCKTHPOBAHHUS (BBIIOIHEHHS KyPCOBBIX padOT), TPYIIIOBEIX M HHIUBUIYAIbHBIX KOHCYJIBTALUH,
TEKYLIETO KOHTPOJIA U HpOMe)KyTO‘lHOfI aTTCCTalluu

Poccuiickas ®eneparus, 659333,
AnTaiickuit kpaii, r. buiick, yi. Bia-
numupa Koponenko, a. 53

Ayn. 318 Ayauropust MEXXIUCIUIUTMHAPHOTO MPOEKTHPOBAHUS

VyeOHast ayAUTOPHS [ IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHII CEMUHAPCKOTO THIIA, Kypco-
BOTO IPOCKTHPOBAHHUS (BBIIOIHEHHS KyPCOBBIX paboT), TPYHIIOBBIX H HHAUBUIYAIbHBIX KOHCYIBTALUH,
TEKyIero KOHTPOJIS M IIPOMEKYTOYHOU aTTeCTAINI

CrenunanusupoBanHas Mebenb. TexHudeckue cpeacTBa o0yueHus: NHTepaKTUBHBIA KOMIUIEKC C
BBIYMCIHUTEIBHBIM 0JI0KOM U MOOMIBbHBIM KpemneHueM [10 Ikar Notebook

Tlepeuens nuyeH3UOHHO20 NPOZPAMMHO20 0becnedeHuUs.

AntuBupyc Kacnepckoro

CIIO no JMUEH3HOHHBIM COIVIAlIEHHSM B CBOOOJHOM pAacCHpPOCTPAHEHHH, B TOM YHCJE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, Foxit Reader, Google Chrome, Far Manager, Open
Office 4

Poccuiickas @enepanus, 659333,
Aunraiickuii kpaif, r. buiick, yn. Bia-
numupa Koponenko, 1. 53

Ayn. 319 Jlabopatopusi «OHniiaiiH — 0Opa3oBaHUs»

VyeOHast ayAUTOPHS IS MPOBEACHHS 3aHATHH JEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOTO THIIA, Kypco-
BOT'O NMPOCKTUPOBAHMUS (BBIMOIHEHHUS KypPCOBBIX paboT), IPYIINOBBIX M HHANBULYaIbHBIX KOHCYIIBTAIHI,
TEKyIero KOHTPOJISL M IIPOMEKYTOYHOMU aTTeCTALINKI

CrenunanusupoBanHas Mebenb. TexHu4YecKkue cpeacTBa 00yueHus: UHTepak THBHBINH KOMILIEKC C
BBIYMCIHUTEIBHBIM 0JIOKOM U MOOMIBHBIM KperneHueM [10 ITkar

Moobunvuvtit komnsromepnutii knacc DEPO VIP 1530

Tlepeuens nuyeH3UOHHO20 NPOPAMMHO20 0becheyeHus.

Omnepanuonnas cuctema Astra Linux Special Edition penns CMOJIEHCK Oducubiii naket P7-
oduc. IIpodeccnonansHblil (XeCKTONIOBAS BEPCHUs)

AnTtuBupyc Kacnepckoro

CIIO no JMUEH3HOHHBIM COIVIAIIEHUSM B CBOOOJHOM pACHpPOCTPAHEHHH, B TOM YHCJE IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, Foxit Reader, Google Chrome, Open Office 4

Poccuiickas @enepanus, 659333,
Anraiickuii kpaif, r. buiick, yn. Bna-
numupa Koposenko, 1. 53

Ayn. 320

YueOHast ay{UTOpUsI JUTsl IPOBEICHYS 3aHATHIH JIEKI[MOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, Kypco-
BOTO MPOCKTHPOBAHHUS (BBIMTOIHEHHS KYPCOBBIX paboT), TPYIIIOBBIX H HHANBUAYATbHBIX KOHCYIIbTALIHH,
TEKYIIEr0 KOHTPOJISI M IIPOMEKYTOYHOMN ATTECTAIIHI

Crienpanu3upoBanHas MeOeib. TeXHUYECKHe CpeIcTBa 00YUCHHS: HHTEPAKTHBHBIA KOMIUICKC C BBIYUCIIH-
TEIbHBIM OJIOKOM M MOOMIIBHBIM KPEIUICHUEM, HATMYHE TOIKII0YCHHUS K ceTu VHTepHeT.

Tepeuens 1uyen3uoHHO20 NPOSPAMMHO20 00ECHEUeHUs.

Humepaxmuenvlil KOMNIEKC C blYUCIUMENbHBIM OI0KOM U MOOUIbHLIM Kpenienuem 10 Tkar
AntuBupyc Kacnepckoro

CIIO no JMUEH3HOHHBIM COrJIAlIEHUSM B CBOOOJHOM pACHpPOCTPAHEHHH, B TOM YHCJE IO
GNUGeneralPublicLicense u anagoram:

Adobe Flash Player, Adobe Reader, 7-Zip, Foxit Reader, Google Chrome, Far Manager, Open
Office 4, FileZilla

Poccuiickas ®eneparms, 659333,
Anraiickuii kpaif, . buiick, yn. Bna-
numupa Koponenko, 1. 53

Ayn. 321

VYuebHas ayquTOpHS UL IPOBECHHS 3aHATHI JTEKIIMOHHOTO TUIIA, 3aHATUI CEMHHAPCKOT0 TUIIA, Kypco-
BOTO IPOCKTHPOBAHHUS (BBIIOIHEHHS KyPCOBBIX paboT), TPYIIIOBBIX H HHAUBUIYATbHBIX KOHCYIBTAllUMH,
TEKyILero KOHTPOJIS M IIPOMEKYTOYHON aTTeCTALINI

CriennanusupoBanHas Mebenb. TexXHH4ecKue cpeacTBa 00y4eHHs: MyJIbTUMEANOKOMIUIEKT, HOYTOYK, Ha-
IMYHe TOJKIIIOUEeHHS K ceTH HTepHeT.

Ilepeuens nuyen3uonno2o0 NPoO2pamMmno2o obecneyeHus.

MoOunbHulll Komnsiomepuslll kniacca RAYbook - 16wum OC Windows 10PRO POR OEM

Anmusupyc Kacnepckozo

CIIO mo AHIEeH3HOHHBIM COTJIAIIEHHSIM B CBOOOAHOM pacHpoCTpPaHEHHH, B TOM 4HCJIe MO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, Foxit Reader, Google Chrome, Far Manager, Open
Office 4

Poccuiickas ®eneparus, 659333,
Anraiickuii kpaii, r. buiick, yi1. Bia-
numupa Koponenko, 1. 53

Ayn. 322

YueOHast ayAuTOpUS IS TPOBEICHHS 3aHATHIA JISKIIMOHHOTO THIIA, 3aHATHH CEMHHAPCKOTO THIIA, KYypCo-
BOT'O IPOCKTHPOBAHHMS (BBIOIHEHHS KyPCOBBIX paboT), TPYIIIOBEIX M HHIMBUIYAIbHBIX KOHCYJIBTALUH,
TEKYIIEro KOHTPOJISI M POMEKYTOYHOM aTTECTAIIMH

Poccuiickas ®eneparms, 659333,
Anraiickuil kpaii, r. buiick, yi. Bia-
numupa Koposenko, 1. 53

Ayn. 335

Y4yeOHas ayauropus

JIUIsL IPOBEACHHS 3aHATHH JIEKIIHOHHOTO THIIA, 3aHSATHIl CEMHHAPCKOT0 THIIA, KYPCOBOTO POCKTUPOBAHHUS
(BBINONHEHHS KyPCOBBIX padoT), TPYHIIOBEIX H HHAUBUIYaIbHBIX KOHCYJIBTAIlUH, TEKYIIET0 KOHTPOJIS U
IIPOMEXYTOUHOH aTTecTalluu

CrneunanusupoBanHas Mebenb. Texunueckue cpeacTsa o0yuenus: NHTEpaKTUBHBII KOMILIEKC C
BEIUUCIIHTEIbHBIM OJI0KOM U MOOMIBHEIM kpemnenueM I10 Ikar

HaJIMYHe MOJKII0YEHHUS K ceTu VIHTepHeT

Tlepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becheyeHus.

Omnepanuonnas cucrtema Astra Linux Special Edition

Poccuiickas ®eneparms, 659333,
AnTaiickuii kpai, T. buiick, yn. Bra-
numupa Koponenko, 1. 53

Ayn.340 KoMnboTepHBIii Ki1acc

VYuebHast ay JUTOPHSL TS IPOBEICHHS 3aHATHI JEKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, KYPCO-
BOTO TIPOSKTUPOBAHHS (BBIIOJHEHUS! KYPCOBBIX PaboT), TPYIIIOBIX U WHIUBH/YaJIbHBIX KOHCYJIbTALIUH,
TEKYILLEro KOHTPOJIS M IIPOMEKYTOYHOMN aTTECTALIUI

Crenmanu3upoBanias Me6ens. TexHnueckne cpeicTBa 00ydeHHs: KOMITBIOTEPHI, HATHYHE MOAKITIOUCHUS K
cetu MHTepHET, IepeHOCHOE 000pYAOBaHUE

Ilepeuens Tuyen3uoHH020 NPOSPAMMHO20 00eCneyeHus.

Poccuiickas ®eneparnus, 659300 r.
AnTaiickuit kpaii, r. buiick, yiu. Bra-
numupa Koponenko, a. 53

10




Microsoft Office 10 PRO, OC Microsoft Windows 10 PRO

Anmusupyc Kacnepckozo

Komnac 3D v19 (10 pabouux mecm)

Astra Linux Special Edition

LibreOffice (TekcTOBBIIl peqakTop, TAOIMYHBINA PEJAKTOP, IPOrpaMMa IOArOTOBKH IPE3EHTALUN, MEXaHU3M
nopkmodeHus kK BHemHUM CYB/I, BeKTOpHBIH rpaduueckuii penakTop, penakrop Gopmyi)

Peoaxmop pacmpogoii epaghuxu

CIIO 1o JMIEH3MOHHBIM COTJIALIeHHSM B CBOOOIHOM pacnpocTpaHenuu, B Tom yucie no GNUGeneralPub-
licLicense u ananoram: 7-Zip, Adobe License: Adobe Flash Player; Adobe Reader, Far Manager,
Firebird, Foxit Reader, Open Office 4, Google Chrome

Ayn. 343

YueOHast ayAUTOPUS IS TPOBEICHHS 3aHATHIA JISKIIMOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, KYypCo-
BOTO POEKTHPOBAHMS (BBITOIHEHHSI KyPCOBBIX paboT), TPYIIIOBBIX M HHIAMBUIYAIbHBIX KOHCYJIBTALIUM,
TEKYIIEr0 KOHTPOJISI H IIPOMEKYTOYHON aTTECTAIIHI

Criennanu3upoBanHas MeOenb. TeXHUYeCKHe cpeicTBa 00yUeHHs: HAIMYUE TOAKIF0YeHUs K ceti MHTep-
HET, IEPEeHOCHOE 000pyI0BaHHE

Poccuiickas ®eneparms, 659333,
Anraiickuii kpaif, . buiick, yn. Bna-
numupa Koposnenko, a. 53

Ayn. 344

VYuebHast ayJUTOPHS 15 IPOBEICHHS 3aHATHI JEKIIMOHHOTO THIIA, 3aHATHII CEMHHAPCKOT0 TUIIA, KYpCO-
BOTO TIPOEKTUPOBAHUS (BBIOJIHEHUS! KYPCOBBIX Pa00T), TPYIIIOBBIX U MHIUBHYaJIbHBIX KOHCYJIbTALIUH,
TEKYILETro KOHTPOJISI U IPOMEXYTOUYHOI aTTecTanun

Poccuiickas @enepanus, 659333,
Anraiickuii kpaif, r. buiick, yn. Bna-
numupa Koposenko, 1. 53

Ayn. 407

YueOHast ayIUTOPUsI JUTsl IPOBEICHYS 3aHATHH JISKI[MOHHOTO THIIA, 3aHATHI CEMHHAPCKOTO THIIA, Kypco-
BOTO MIPOEKTUPOBAHUS (BBIIOJIHEHUS KYPCOBBIX PAad0T), TPYIIOBBIX U MHIUBHYaIbHBIX KOHCYJIbTALIUMH,
TEKYIIEro KOHTPOJIS M TPOMEKYTOYHOU aTTeCTAL[HU

Crernuan3npoBaHHas Me6enb. TeXHuueckue cpeicTBa 00ydeHHs: KOMIIBIOTEp UL IPEroiaBaTelsi, IPOeK-
TOp, IKPaH /I IPOEKTOpa, HAIMYUE MOAKIIOUYEHUs K ceTh MHTepHeT, nepeHocHoe 000pyJ0BaHuUeE.
lNepeyeHb NUUEH3UOHHO20 rpoespamMmMHO20 obecreyeHusl.

Microsoft Windows7 PRO,

Microsoft Office7,

Anmusupyc Kacnepckozo

CIIO no JMUEeH3MOHHBIM COrJIAIIEHUSM B CBOOOJHOM pACHPOCTPAHEHHH, B TOM YHCJE IO
GNUGeneralPublicLicense u anasinoram:

Adobe Flash Player, Adobe Reader, 7-Zip, Foxit Reader, Google Chrome, Far Manager, Open
Office 4

Poccuiickas ®eneparms, 659333,
Anraiickuii kpaif, r. buiick, yn. Bia-
numupa Koponenko, 1. 53

Ayn. 409

Kabuner K.J[.YmuHCKOro /KOMHATa JIUIsl COBELIAHUS IKCIIEPTOB.

Crernmanu3npoBanHas Me6enb. TeXHudeckue cpeacTBa 00ydeHHs: HHTepaKTHBHEIN koMiuieke NexTouch,
Kamepa, ay IMOCUCTEMA.

[epedeHp NHIIEH3UOHHOTO porpaMmMHoro obecneuenuss BOOCO Demoexam.

Poccuiickas ®eneparnms, 659333,
Anraiickuit kpaii, r. buiick, yi. Bia-
numupa Koponenko, 1. 53

Ayn. 410

DKcnepTHast KOMHATa.

CnennannsupoBaHHas Mebenb: 4 KOMNBIOTEPA, HAYNTHUKH, KOJOHKHU, ayANOCUCTEMA.
ITepeueHs nuneH3MOHHOTO NTporpammuoro obecnedenns BOOCO Demoexam.

Poccuiickas ®eneparnus, 659333,
Adnraiickuii kpaii, r. buiick, yi1. Bia-
numupa Koposenko, 1. 53

Ayn. 411

YuebHast ayuTOpUst UL IPOBEICHUS TPOECCHOHAIBHBIX AEMOHCTPALMOHHBIX 3K3aMEHOB.
CrnennanusupoBaHHas MeOenb. TexHu4ecKue cpeacTBa 00y4eHHs: MHTepakTHBHBIN komiuieke NexTouch,
Kamepa, ayJJHOCHCTeMA.

ITepeueHp nuuEeH3nOHHOTO IporpaMmmuoro obecnedenns BOOCO Demoexam, ITAK kyparopa.

Poccuiickas @enepanus, 659333,
Aunraiickuii kpaif, T. buiick, yn. Bia-
numupa Koponenko, 1. 53

Ayn. 414

VyeOHast ayAUTOPHS I IPOBEACHHS 3aHATHH JIEKIIMOHHOTO THIIA, 3aHATHII CEMUHAPCKOTO THIIA, KypCco-
BOTO IPOCKTHPOBAHHUS (BBIIOIHEHHS KyPCOBBIX paboT), TPYHIIOBBIX H HHAUBUIYAIbHBIX KOHCYIBTALUM,
TEKyIero KOHTPOJIS ¥ IIPOMEKYTOYHOU aTTeCTAIINI

CrieunanusupoBanHas Mebenb. TexHu4YecKue cpecTBa 00y4eHHs: MHTEPAKTHBHBINA KOMIUIEKC C BBIYUCIIH-
TEIBHBIM OJIOKOM M MOOWJIBHBIM KPEIUICHUEM, HalW4ue IOAKIIOYCHHS K ceTH MHTepHeT.

Tlepeuens nuyeH3UOHHO20 NPOPAMMHO20 0becnedeHUs.

Humepaxmuenulii KOMRIEKC ¢ 8bIYUCTUMENbHLIM OI0KOM U MO6UNbHbIM Kpenaenuem 110 Ikar
Anmueupyc Kacnepckozo

CIIO no JMUEH3HOHHBIM COIJIAIICHHAM B CBOOOJHOM pPACHPOCTPAHEGHHH, B TOM 4YHCJe IO
GNUGeneralPublicLicense u ananoram:

Adobe Flash Player, Adobe Reader, 7-Zip, Foxit Reader, Google Chrome, Far Manager, Open
Office 4, FileZilla

Poccuiickas @enepanus, 659333,
Aunraiickuii kpaif, r. buiick, yn. Bna-
numupa Koposenko, 1. 53

Ayn. 416

VueOHast ay ANTOPHS I MPOBEACHHS 3aHATHI JEKIIHOHHOTO THIIA, 3aHTHIl CEMHHAPCKOTO THIIA, KypCo-
BOT'O IPOCKTHPOBAHHMS (BBIIOIHEHHS KyPCOBBIX padOT), TPYIIIOBEIX M HHIMBUIYAIbHBIX KOHCYJIBTALUH,
TEKYILEro KOHTPOJIS M MPOMEKYTOUHOMN aTTeCTALuH

CrniennanusupoBanHas MeOenb. TexHu4ecKre cpeacTBa o0yueHus: TeneBu3op LG, HOyTOyK Hanu4ue mnoj-
KITI0UeHUs K cetd MHTepHer.

Tlepeuens nuyeH3UOHHO20 NPOPAMMHO20 0becheyeHs.

Hnmepaxmusgnwiii cmoa IRBIS I10 Microsoft Win 10 Professional

Anmueupyc Kacnepckozo

CIIO mo JIMIEH3MOHHBIM COrJAIIEHHSIM B CBOOOJHOM pacHpOCTpPaHeHWH, B TOM 4HCIE IO
GNUGeneralPublicLicense u anaioram:

Adobe Flash Player, Adobe Reader, 7-Zip, Foxit Reader, Google Chrome, Far Manager, Open
Office 4

Poccuiickas ®eneparus, 659333,
AnTaiickuit kpaii, r. buiick, yi. Bia-
numupa Koponenko, a. 53
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MEJATOT'MYECKUM TEXHOIMAPK «kKBAHTOPUYM UM. K.JI. YIHUHCKOTI O»
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HaumeHnoBaHue noMeeHuit 11t poOBEAECHHS BCEX BUJIOB YYEOHOHU JEATEILHOCTH, PELYCMOTPEHHOM
y4eOHBIM ILTAHOM, B TOM YHCIIC TIOMEIICHHUS IS CAMOCTOSITEIbHOM pabOThI, C YKa3aHHEM IEPEYHs OCHOB-
HOTO 000PY/I0BaHMs, yueOHO-HATIISAHBIX IOCOOUH U UCTIOIB3YEMOTO IIPOrPAMMHOI0 00ECIICUSHMS

Anpec (MECTOIOIOXKEHUE) TTOMEILIe-
HUIT JUTS IPOBECHUS

BCEX BHJIOB y4eOHOM eITeIbHOCTH
MIPEyCMOTPEHHOM

Y4eOHBIM IUIaHOM (B Clly4ae peaju-
3anun 00pa3oBaTeNbHOM

MporpamMMsl B ceTeBoii popme s10-
MOJIHUTENBHO YKa3bIBACTCS HAMEHO-
BaHUE OpraHU3al|H, C KOTOPOif 3a-
KJIFOUEH JIOTOBOP)

Ayn. 1-102

KaGuHeT 1u1st IpoBeaeHNs 3aHATHIT TEXHOJIOTNUECKOI HaIPaBICHHOCTH

KomrutekT yueGHoOM Mebenu.

TexHHUYECKHE CPEe/ICTBA: HHTEPAKTHBHBI KOMILUIEKC C BEIYHCIUTEIBHBIM OJOKOM M MOOMIBHBIM Kperuie-
HHEM, HOYTOYKH, 00pa30BaTeIbHbIH KOHCTPYKTOP ¢ KOMIUIEKTOM HaTYHKOB, 00pa30BaTeNIbHBIH Ha0Op IO
MEXaHUKe, MEXaTPOHUKE U POOOTOTEXHUKE (6 KOMIIEKTOB), 00pa30BaTeIbHbIi HA0OP 110 AIEKTPOHUKE,
UIEKTPOMEXAHUKE U MUKPOIIPOLIECCOPHOI TEXHHUKE, 00pa30BaTEIbHBIN HAG0P IS H3y4YEHUSI MHOTOKOMIIO-
HEHTHBIX POOOTOTEXHUYECKUX CHCTEM M MaHUITY SIIHOHHEIX POOOTOB, KOMIUIEKT TS H3y4YEHHUS Ollepalit-
OHHBIX CHCTEM PEAIbHOTO BPEMEHH U CHCTEM YIPABICHNS aBTOHOMHBIX MOOMJIBHBIX POOOTOB, YETHIPEXO-
CeBOii yueOHbIH POOOT-MAHUITYIISTOP C MOAYIbHBIMUA CMCHHBIMU HACa/IKaAMHU, KOMILIEKT IIOJICH 1 COPEBHO-
BaTEJIbHBIX JIEMEHTOB, 00pa30BaTeIbHBIA MOTYJIb IS YIIIyOJICHHOTO H3yYEeHHs] MEXaHHKH, MEXaTPOHUKH U
CAY, nabopatopusi ucciae0BaHUs OKPYIKAIOIIEH CpeJibl, AIbTEPHATUBHBIX HCTOUHUKOB SHEPIHHU, MAaTEPH-
QJI0B M MHXKCHEPHBIX KOHCTPYKIINH, aBTOHOMHBIN POOOT MaHHUITYJISITOP C KOJIECAMH BCCHATIPABICHHOTO
JIBIKEHUS, 6a30BEIN pOOOTOTEXHUUECKHH HAOOP, pecypCHbIH poOOTOTEXHNUECKHU HabOp, TaTYHK I(BETa
06a30BOro poOOTOTEXHUYECKOTr0 HAbOPa, yIbTPa3ByKOBOM JaTyuK 0a30BOro poOOTOTEXHUYECKOro Habopa,
3apsiIHOE YCTPOHCTBO, 00pa30BaTEIbHBIN HAOOP 10 N3YYCHHUIO TEXHOIOTHH PEBEPCUBHOTO NHXHHUPHHTA,
00pa3oBaTeNbHBII HA00P 10 H3YUYCHUIO aIUTHBHBIX TEXHOIOIHI U OBICTPOro MPOTOTUIINPOBAHHS, CTAHOK
JIa3ePHOM PE3KH C YMCIOBBIM IIPOrPaMMHBIM YIIPABICHUEM H CUCTEMOIl (PMIIbTPALINK BO3YyXa.

Tepeuens nuyeH3UOHHO20 NPOSPAMMHO20 0becheyeHus.

ITO Microsoft Win 10 Professional

Microsoft Office - 2019

Hudpossie 1adoparopuu no pusmke, xumun, ouonorun [10 Releon Camera 1.1, Releon Lite 3.63 O6opy-
JtoBaHKe TexHosorundeckoro npoduist (Pobotsl, 3d ckanep, 3d npuntep) YueOHO-HCCIEI0BATEILCKHE JIa-
6opartopuu 6rocuraanoB u Heliporexnonoruit I10 BiTronies Studio 5.1.10

LndppoBsIe MUKPOCKOTIBI

ITO TouP Cam

VIHTepaKTUBHBIH KOMIUIEKC C BBIYHCIUTEIBHBIM OJIOKOM B MOOMIbHBIM KpemneHuem I10 Ikar
ITAK NITRINO

Cranok Ja3epHo# pe3ku ¢ UITY u cuctemoit priibTpanuu Bo3ayxa (00sauHblil pesxxum www,gweike-
cloud.com)

Auntusupyc Kacnepckoro

CIIO 1o JIMLIEH3UOHHBIM COTJIALICHHSM B CBOOOIHOM pacrpocTpaneHu, B ToM 4ucie o GNUGeneralPub-
licLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager, Libre Office

Poccuiickas ®eneparms, 659333,
AnTaiickuii kpai, T. buiick, yn. Bra-
numupa Koponenko, 1. 53

Ayn. 1-103

KabuHer 11t 3anicu BeOHHAPOB U IPE3EHTALIOHHOTO KOHTEHTa

KomruiekT yueOHol medenu, puunyapr.

TexHHUYECKUE CPECTBA: CTYMS TS CO3JaHMs IPE3CHTALN T/ OHTaiiH-BeOMHAPOB /IEMOHCTPALHH OIBITOB,
YK®-npoekTop, KpeIieHHe, HOyTOyK ¥ MarHUTHO-MapKepHOE OKPBITHE.

Tlepeuens nuyeH3uoHH020 NPOPAMMHO20 0becheyeHus.

IIpe3eHTaIOHHOE 060PYAOBAHKE

ITAK TeneBuneo/lata, Bugeoucrant I1O Microsoft Win 10 Professional

AntuBupyc Kacnepckoro

CIIO mo MHUIEH3HOHHBIM COTTIAIICHHSM B CBOOOJHOM pacrpocTpaneHuy, B ToM gucie no GNUGeneralPub-
licLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager

Poccuiickas ®eneparms, 659333,
AnTaiickuii kpai, T. buiick, yn. Bra-
numupa Koponenko, 1. 53

Ayn. 1-107 - 1-111

KabuHeT 111 IpoBeIeH s 3aHATHII €CTeCTBEHHO-HAYYHOI HAIIPaBIE€HHOCTH

Kommekt yue6Hoi mMebenn.

KomruiekT maboparopHoii medenu.

TexHu4ecKkue CpeacTBa: HHTEPAKTUBHBIN KOMILIEKC C BHIYHCIUTEIBHBIM OJIOKOM U MOOMIIBHBIM KpeTlie-
HHEM, BCTPOCHHBIC BBIUYHCIIUTENbHBIC OIOKHU, IN(PPOBBIE Ta00paTOPHH 10 XMMHH (0a30BbIH yPOBEHB), OHO-
noruu (6a30BbIi YPOBEHB), (HDH3UKe (CTAaHIAPTHBIN YPOBEHD), YUeOHO-HCCIEA0BATEIbCKAs 1Ta00paTOpust
OHMOCHTHATIOB U HEHPOTEXHOIOTHH, MHKPOCKOIEI IM(POBEIe, Ta00opaTopHOE 000pyA0BaHKE IO HH3UKE, 11O
XuMHuH, anmnapar Kunmna, 6ans koMOHMHHpOBaHHas JJabopaTopHasi, 103aTop THH 1, 1o3aTop TuI 2, 103aTop
TUN 3, MarHUTHAs MELIAJKa, KOJIObI, CTEPHIM3aTOP /I JaOOPaTOPHOU MOCY bl BO3LYIIHbINA, KOMIUIEKT
u3zenuii u3 kepamuku, papdopa u daszca, Habop IPOOUPOK, YalTa KPHCTALIH3AUOHHAS, KOMILUIEKT Mep-
HBIX KOJIO, IPOOHPKH.

Tlepeuens nuyeH3UuoOHHO20 NPOPAMMHO20 0bechedeHus.

Iudpossie naboparopun no ¢pusuxe, xumun, 6uonoruu [10 Releon Camera 1.1, Releon Lite 3.63
YuebGHo-HcCIen0BaTeNIbCKUE J1abopaTopun 6rocurHanoB U Heiporexnonoruit I10 BiTronies Studio 5.1.10
VHTepaKTUBHBIH KOMIUIEKC C BBIYHCIUTEIBHBIM OJIOKOM B MOOMIbHBIM KpemneHuem [10 Ikar
Auntusupyc Kacnepckoro

CIIO 1o JMIEH3UOHHBIM COTJIALICHHSM B CBOOOIHOM pacrpocTpaneHu, B ToM 4uciie mo GNUGeneralPub-
licLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager

Poccuiickas ®eneparms, 659333,
Anraiickuil kpaii, r. buiick, yi. Bia-
numupa Kopoisenko, 1. 53
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TEXHOITAPK YHUBEPCAJIbHBIX IEJIJATOTMYECKHAX KOMITETEHIIAA
MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE KABMHETOB

HaumeHoBaHue noMeleHuit a1s poBesieHus BceX BUJIOB yUeOHOH NesATeIbHOCTH, IPelyCMOTPEHHOM
y4eOHBIM ITAHOM, B TOM YHCJIC MOMEIICHHUS U1 CAMOCTOSTEIBHOI paboThl, C yKa3aHUEM IIePEedHs OCHOB-
HOTO 000pyIOBaHMs, y4eOHO-HATTSIHBIX TOCOOMI M HCIIONE3yeMOT0 IPOrpaMMHOI0 00ECIICUCHUS

Anpec (MeCTOIoJIOKEHHE) IoMele-
HUH U1 IpOBEICHUS

BCEX BHJOB y4eOHOMH IeITeTbHOCTH
MIPEeyCMOTPEHHOM

Y4eOHBIM IUIAaHOM (B Clly4ae peajiu-
3a1iK 00pa30BaTeIbHON

[POrpaMMBI B CETEBOIT (hopme 110-
MOJHUTENHHO YKA3BIBACTCS HAUMEHO-
BaHUE OpraHU3alHH, C KOTOPOif 3a-
KJIFOUEH JIOTOBOP)

Ayn. 154-167

TexHOMapK YHUBEPCATBHBIX EIarOrHYeCKUX KOMIIeTSHIIIH

Kommtekt yueGHo Mebenu, Gpaumiapr.

Texuuueckue cpercTBa: ATOMHBIE CIIEKTPHI ABYJIEKTpOHHBIX cucteM He, Hg,

Kamepa Il TPUHOTYJISIPHBIX MUKPOCKOIIOB,

KOMIITIEKT 715 IPOBeICHHs dKCIIEPHMEHTOB I10 JIy4eBOil AUArHOCTUKE U BU3YyalIH3allluH,
IIPOrpaMMHO-AIIaPaTHBIH KOMIUIEKC TOHOrpaduueckoro H3y4eHHs: CTPOCHHS OPTaHN3Ma YeI0BEKa,
pecypcHBIil Habop aHAIM3a MaTEPHAIIOB IS IPOBEACHHUS IKCIIEPUMEHTOB 110 JTy4eBOH JUarHOCTHKE U BH-
3yalu3aliy, PeCypCHbI HaO0p PEHTIeHOCTPYKTYPHBIH aHaIN3 MaTEpHaIoB s IPOBEAEHUS DKCIIEPUMEH-
TOB MO JIy4€BOW TMArHOCTHKE U BU3YaJIM3alliH, ChEMHAsl peHTIeHOBCKast TpyOka Mo tube, cbEéMHas peHT-
TeHOBCcKas TpyOka W tube, TPHHOKYJISIpHBIN MUKpOCKOI [uisi ipenoaasatrens 1000X, mpeAMEeTHBIH CTOJIHK,
IUIaH-axpoMaTHyeckas "GeckoHeuHas onTrka", 1abopaTopHbIH HAOOP 10 TeHEeTHKE U MATEPHAIBI , TPUC-
OopaTHBIi Oydep s anexTpodopesa, HIeM BUPTyalbHOI peansHocTH podeccuonanbueiit HTC Vive
Cosmos, 1uieM BUPTyalbHOM peanbHocTH npodeccuonanbbiii HTC Vive Focus Plus, ouku 1omonHeHHON
peansHocTu Epson, kamepa 360 npodeccronanbhas Insta360 Pro, xamepa 360 mroburenbckas Insta360
One, cTanMOHApHbII NepcoHaNbHBIH KoMnbloTep Parus 2021, MHTEPaKTHBHBIN KOMIUIEKC C BHIYMCIUTENb-
HBIM OJIOKOM U MOOWJIBHBIM KPETIICHUEM.

Tlepeuens nuyen3uoHH020 NPOPAMMHO20 0becheyenus.

VIHTepaKTUBHBIH KOMIUIEKC C BBIYMCIUTEIbHBIM 0JIOKOM U MOOMIBbHBIM KpemnenueM [10 Ikar
ITporpamMMHO-amnmapaTHeIi KOMILIEKC TOIOrpaduIecKoro u3ydeHus cTpoeHus opranmsma I10 3datlas
O6opyjoBaHue [T IPOBEACHHS SKCIIEPHUMEHTOB T10 JIy4eBOH JJUarHOCTHKE M BU3YalIU3aluK (PEHTICHO-
rpadus)

Ipodeccuonansusle ontudeckue npudopst I10 TouP Cam

VYyebHo-nemoHcTpaonHoe obopynosaunue (Ludposas naboparopust o ¢pusuke 110 Releon Lite 3.63)
«VR» - obopynoBaHue

AnTtusupyc Kacnepckoro

CIIO o IHIEH3HOHHBIM COTJIAIICHHSM B CBOOOJHOM pacrpocTpaneHuy, B ToM urcie no GNUGeneralPub-
licLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager

Poccuiickas ®eneparms, 659333,
Anraiickuii kpaif, . buiick, yn. Bna-
numupa Koponenko, 1. 53

Ayn. 307
KaGuner mo po6oToTeXHHKE
KomrutekT yueGHO MeOenn.
KomrutekT taboparopHoii medeny.
TexHuYecKue cpescTna:
ABTOHOMHBIN pOOOT MaHUITYJISITOP C KOJIECAMH BCEHANPABICHHOTO ACHCTBHA,
CTallMOHAPHBIN NepCOHANBHBIN KoMITboTep Parus 2021, KOMIUIEKT JUIst N3yYeHHs ONEPALMOHHBIX CUCTEM
peabHOrO BPEMEHH U CHCTEM YIIPABICHHUSI aBTOHOMHBIX MOOHJIBHBIX POOOTOB.
Ilepeuensb UYeH3UOHHO20 NPOSPAMMHO20 06eCheyeHUs.
1O Microsoft Win 10 Professional
Microsoft Office - 2019
IMAK NITRINO
Omnepannonnas cucrema POJ[ OC Mypowm 7.3.1
CranroHapHble IepcoHalbHble KoMIbloTephl Parus 2021
AntuBupyc Kacnepckoro
KoncyabranT Iliroc
CIIO 1o THIEeH3HOHHBIM COTJIAICHHSM B CBOOOJHOM pacrpocTpaHeHud, B ToM urcie no GNUGeneralPub-
licLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager

Poccuiickas @enepanus, 659333,
Anraiickuii kpaii, r. buiick, yi1. Bna-
numupa Koposenko, 1. 53

Ayn. 413

Komrutext yueGHo#t meGenu. Kommekr nadoparoproii mebenu. Texuuueckue cpencra: VR» - obopyno-
Banue Konrtpakr 22-DA ot 28.10.2021 UIT Ky3emenko Jlenuc EBrenbesuy

Ilepeuens nuyen3uonno20 NPOPamMmno20 obecnedeHus.

«VR» - obopynoBaHue

Antusupyc Kacnepckoro

CIIO 10 JIMIEH3UOHHBIM COTJIALICHHSM B CBOOOIHOM pacrpocTpanenu, B ToM 4uciie o GNUGeneralPub-
licLicense u ananoraMm: Adobe Reader, 7-Zip, Google Chrome, Far Manager

Poccuiickas @enepanus, 659333,
Anraiickuii kpaid, r. buiick, yi1. Bia-
numupa Koposenko, 1. 53

Ayn. 417

Kowmmtekt yueoHoi Mebenn. Kommekt nabopatopHoii Mebeny. TexHHIecknue cpeacTa:

WHTepaKkTUBHBINA KOMIUIEKC C BBIYUCIUTEIBHBIM OJIOKOM M MOOWIIBHBIM KPEIICHHEM, y4eOHO-IeMOHCTpa-
LIMOHHOE 000pyI0BaHNE [V pean3aliii 00pa30BaTeIbHBIX IPOrPaMM 0 HpeaMeTy «Dusukay.

Ilepeuens nuyen3uonno20 NPOPamMmno20 obecneyeHus.

AnTuBnpyc Kacnepckoro

CIIO no MHIEH3HOHHBIM COTTIAIICHHSM B CBOOOJHOM pacrpocTpaneHuy, B ToM uucie no GNUGeneralPub-
licLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager

Poccuiickas ®eneparms, 659333,
AnTaiickuii kpai, T. buiick, yn. Bra-
numupa Koponenko, 1. 53

Ayn. 420
KomrutekT yueOHoii Mebenn. KoMIuiekT 1abopaTopHoii MeOesn.

Poccuiickas ®eneparms, 659333,
AnTaiickuii kpai, r. buiick, yi. Bia-
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Texuudeckue cpencTsa: HTEpaKTHBHBIN KOMIUIEKC ¢ BBIYHCIHTEIBHBIM OJOKOM M MOOWIBHBIM Kperuie- | aumupa KoponeHko, 1. 53
HHEM, y4eOHO-JIeMOHCTPAI[MOHHOE 000pYI0BaHUE I peaan3alii 00pa3oBaTeIbHBIX IPOTrPaMM O Hpes-
Mety «Du3uKay.

Tlepeuens nuyensuoHH020 NPOPAMMHO20 0becheyeHs.

Antusnpyc Kacnepckoro

CIIO o MHIEeH3HOHHBIM COTJIAIICHUSM B CBOOOJHOM pacrpocTpaneHny, B ToM gucie o GNUGeneralPub-
licLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager

Ayn. 421 Poccuiickas ®eneparms, 659333,
KommrekT yuebHoi Mebemn. Kommrekr tabopaTtopHoi Mebern. Anraiickuii kpaif, r. buiick, yn. Bia-
TexHHYECKHE CPEACTBA: MHTEPAKTUBHBIH KOMIUIEKC C BBIMHCIMTENBHBIM OJOKOM M MOOWIBHBIM Kpemte- | mumupa Koponenko, a. 53

HHEM, y4eOHO-IeMOHCTPAMOHHOE 000pyAOBaHUE IS pealH3alii 00pa30BaTeIbHBIX MIPOrPAMM IO MPeA-
Mety «Du3uKay.

Tlepeuens nuyensuoHH020 NPOPAMMHO20 0becneyens.

Omnepanuonnas cuctema Astra Linux Special Edition penns CMOJIEHCK Oducubiii naket P7-
oduc. IIpodeccnonanpuslii (neckronosas Bepcusi) OOydalomuil KOHTEHT 10 €CTECTBEHHBIM HayKaM
OGHOJIOTHH, XUMHUH M (GU3KMKE [l YYeHHUKa\[TPEroaaBaTeist

Moobunsubix komnsiomepnuix knacca DEPO VIP 1530

Antusupyc Kacnepckoro

KoncyabstanT Ilimroc JJorosop Ne26 ot 28.12.2023r OO0 «¥Opxomm»

CIIO no NUIEH3HOHHBIM COTJIALICHHSM B CBOOOIHOM pacnpocTpaHenuu, B Tom yucie no GNUGeneralPub-
licLicense u ananoram: Adobe Reader, 7-Zip, Google Chrome, Far Manager
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Ilomemmenne 111 CaMOCTOATEILHOM PadoThI

HanMmeHOBaHHE HOMEIICHHIT TS IPOBEICHMS BCEX BUAOB y4eOHOMN ACITENBHOCTH, IIPELYCMOTPEHHOM
y4eOHBIM IIAHOM, B TOM YHCIIE TIOMELIEHHUS 1T CAMOCTOSITEIIbHOM pabOTEI, ¢ yKa3aHUEM HepedHs OCHOB-
HOro 000py10BaHUs, yueOHO-HAIJISAHBIX TOCOOUH U UCIIOIb3YEMOT0 IIPOrPAMMHOI0 00ECTICUEHUS

Anpec (MECTOIOIOKEHUE) TIOMEIIIe-
HUIA 715 IPOBE/ICHUS

BCEX BUIOB yueOHOI NeATeIbHOCTH
MPeyCMOTPEHHOM

Yy4eOHBIM IUIAHOM (B CIIydae pealiu-
3a1K 00pa3oBaTeIbHON

MPOrPaMMBI B CETEBOIT (hopme 110~
MOJIHUTENIBHO YKa3bIBACTCS HAUMEHO-
BaHHE OPraHU3aLHH, C KOTOPOif 3a-
KJTIOYEH JIOTOBOP)

Ayn. 335
YuranbHbli 3aI1
AyAUTOPHUS IJIs CAMOCTOSITEIIbHOM paboThI

Poccuiickas @enepanus, 659333,
Anraiickuii kpaii, r. buiick, yi1. Bia-
numupa Koposenko, 1. 53

CrenuanusupoBaHHas MeOenb. TeXHUUYeCKHe cpeacTBa 00yIeHHs: MOHOOJIOKH, MHOTO(YHKIIHO-
HajibHOE ycTpoicTBO «Pantumy, cnennanusupoBannoe padouee mecto «InHor300»: HOYTOYK C
IPOrpaMMHBIM O00eCIIeUeHUEeM I He3ps/UUX U CIa00BUASIINX TI0AeH (IporpaMMa dKpaHHOTO J0-
CTyIa JUIs HEe3pSYUX U CIa0OBHISLINX, YKPAHHBIH YBEIHUUTENb U IpOrpaMma JUIsl CO3aHus, Xpa-
HEHHUs U YNPABIEHUS TEKCTOBBIMH M TOJOCOBBIMU 3amMeTKkaMu). Voco Professional: rapaury-
paJabra ¢ Windows- npuJjio:kenuem sl Npeo6pa3oBaHusl peYU B TEKCT, YHTAKOLIAsE MAIIMHA
Eye-Pal Vision? DjiekTpoHHBbIii py4Hoii Buaeo-yBeanuuteab Rudy. CnennanabHoe ycTpoiicTBO
JJISl YTEHUS «rOBOPSAUX KHUI» (TH(JIodaemnieiiep) «Victor Reader Stream»

Crnenuaj n3upoBaHHOE NPOrPaMMHOe ofecneyeHue JJIsl CO3JaHHA NHPPOBLIX IBOPAINHUX KHUT B
dopmarte DAISY «Easy Converter»

Ilepeuens nuyen3uonHo20 NPOSPAMMHO20 0becheyeHus.

ABTOMaTH3MpOBaHHAas OubinoTeyHass nnpopmanuonnas cucrema «Mpouc»

Antusupyc Kacnepckoro

KoncyabTanT Iliaioc

10. METOAUYECKHUE PEKOMEHJALIUN
10.1 METOAUYECKHUE PEKOMEHJIAIINU 11O OPTAHU3ALIUU U3YUEHUSA
JIMCIUTIIMHBI IS TPEIIOJABATEJIEHN

[lenbto u3ydeHus TUCHUIUIMHBI «MaTemaTuka B Ha4ajdbHOW LIKOJIe» SBISETCS (POPMUPO-
BaHUE Yy CTYJCHTOB CHCTEMAaTHU3UPOBAHHBIX 3HAHWN OCHOB MaTEMaTHKH, oOecrieueHrue HeoOX0Tu-
MO MOATOTOBKH /ISl YCHEIIHOTO O0yUYEHUS M BOCIIUTAHUS MIIQJIIINUX IIKOJIHHUKOB.

Crioco0eH OCyIIeCTBIATh MeJarOrHuecKyIo JIeITeIbHOCTh Ha OCHOBE CIEIUAIBHBIX Hayd-
Hbix 3HaHu# (OITK-8).

M3yyenre TUCIMIUTMHBI HAYMHACTCS C pacCMOTpeHust pazjena (Moayist): «Muoxkecta. CooTBeT-
crBus» [lpu m3ydyenun tembl « MHOXKECTBO M OMEpaAIMU HAJl HUMW» CTYJIEHThl OCBAaUBAIOT OIpe-
JIeJICHUS] ¥ CBOMCTBA TEOPETUKO-MHOKECTBEHHBIX OIEpaluil 1 OTHOIICHUM, 3HAKOMATCS C BUJAMU
MHOJKECTB, CIIOCOOaAMH UX 3aJaHusi, MaTeMaTHYECKON CHMBOJIMKOW JUISl 3alUCH YTBEPKICHHUI O
MHOECTBaX. 3aKOHBI OINEpaluid HaJ] MHOKECTBAMHU WILTIOCTPUPYIOTCS MPHU MOMOIIM JUarpamm
Diinepa-Benna. [Ipu n3y4eHNN YUCIOBBIX MHOXKECTB 0000IIAIOTCS 3HAHUS CTYJICHTOB O YUCIIOBOM
MPSIMOM, KOOPJIMHATHOH JIOCKOCTH, OOpaIaeTcss BHUMaHUE HA POJIb KOOPAMHATHOTO METOIa IIPH
pEelIeHnH 3ajay.

3anadeit uzydeHus TeMbl «COOTBETCTBUSI M OTHOIIICHUSD) SIBIISICTCSl YCBOCHHE CTYICHTAMH 00-
IIer0 MOHSATHS OTHOILIEHUS, (OPMUPOBAHUE YMEHHUSI ONpPEAENsATh MX CBOMCTBa, KiacCUPUIUPO-
BaTh OTHONICHUS. Ba)KHOCTH BBITIONHEHUS YKa3aHHBIX 3a7ad OOyCIIOBJICHA TEM, 4TO B Kypce Ma-
TEMaTUK{ HaydaJbHOW IIKOJBI MPOUCXOIUT 3HAKOMCTBO YHYAIlIUXCSl C CaMBIMU Pa3HOOOpPa3HBIMU
OTHONIICHUSIMH MEXKy MAaTEeMAaTUYECKUMHU 00BEKTaMU U 3aBUCUMOCTBIO MKy BeaumunHamu. [Ipu
ATOM CBSI3b OMHApHOTO OTHOLICHHS, 3a/IaHHOTO Ha MHOXECTBE, C pa30MEeHHeM 3TOTr0 MHOXKECTBa
Ha KJIACChl, WIUTIOCTPUPYETCS HA IpUMeEpax.

CrepsxHeM, 0a3UCHBIMU MOHATUSMHU HA4aJIbHOTO Kypca MaTeMaTuku siBisitorces «llemoe He-
OTpHULIATENIbHOE YncIo» U «Onepaiuu HaJl LeJIbIMU HEOTPULATEIbHBIMU YuciaMu». [loatomy u B
Kypce MaTeMaTHKH OHH 3aHMMaloT LeHTpajibHoe MecTo. llpuyem umcino paccMaTpuBaeTcs C
Pa3HbIX NO3UIUH (TIOPSAIKOBOE, KOTMUYECTBEHHOE, MEpa BETMYMHBI, KOMIIOHEHT BHIYMCIICHHIA).

Martepuan pasnena «llenble HeOTpUIIATENbHBIE YKC/Ia» BaXKeH Kak B MPOPECCHOHATIBHOM OTHO-
IIEHHH, TaK U B TUIAHE MAaTEMaTUYECKOTO PA3BUTHSI CTYJICHTOB — MPHU U3YYEHUH TAHHOTO pa3Jiefia CTYACHTHI
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YITyOJISIOT CBOM 3HAHUS O PA3IMYHBIX MOAXO0/AX K YMCITY U 3HAKOMSTCS C IIPUMEPOM aKCHOMAaTHYECKOTO
MOCTpoeHHsl Teopur. M3yuenre 3Toro paszena 1enecoo0pasHo HayaTh ¢ TEOPETUKO-MHOKECTBEHHOTO T10-
CTPOEHHMSI MHOYKECTBA 1IEJIbIX HEOTPUIATEIBHBIX YMCEN, YTO YTO OOJIBIIE COOTBETCTBYET TOMY MOIXOIY,
KOTOPBIM MPUHAT B HAYAILHOM Kypce MaTeMaTHKu. [lanee paccMaTprBaeTcsi akCHOMaTHYECKOE MOCTPOEHHE
MHO>KECTBA LIEJIbIX HEOTPUIIATEIbHBIX YHCEI M HATYPAIBHOE YHCIIO KaK pe3yyIbTaT M3MEPEHHS BETMUHHBL.

[pn m3yuenun tembl «CHCTEMbI CUMCIIEHUSD OCHOBHOE BHMMAaHKE JIOJDKHO ObITh OOpallieHO Ha
OCOOEHHOCTH JIECTUYHOIN CHUCTEMBl CUMCIICHHS U aJIrOPUTMBI JISUCTBUI HAJ| YMCIIaMU B 3TOM CHCTEME
CUMCJICHUSL.

N3yuenune Tembl «/lemMOCTb Ynceny CBA3aHO ¢ pelieHreM JByX 3aaad. [lepsas — nate 000cHOBa-
HHE TEM BOIPOCAM, KOTOPbIe HEOOXOIMMBI YUHTEITFO [UTsi TOHUMAHHS Psiia TIPUEMOB BBIUFICIICHUM, H3yda-
eMBIX B HaUaJIbHBIX KJIaccax, U BTOpast — 000OLIUTE 3HAHHS CTY/ICHTOB O JIETMMOCTHU YHCE, OTy4YeHHbIE
MMU paHee. ITH 33/1a4i ONPEAEISIIOT YPOBEHb CTPOrOCTH W3YYEHHs TEMBL: IOJPOOHO, C JOKA3aTEIbCTBaMU
paccMaTpHBAIOTCSI CBOIMCTBA OTHOLIEHUS IETIMMOCTH, TEOPEMBI O ACTMMOCTH CyMMBI, Pa3HOCTH U TPOU3BE-
JIEHUS, IPU3HAKY JAeTMMOCTH. OcTallbHbIE BOIIPOCH MOTYT OBITh PACCMOTPEHBI B 0030pPHOM HOPSIIKE, C MPH-
BJICYCHUEM TIPUMEPOB. M3yueHne 3Toi TeMbl co3/1aeT OaronpusiTHble BO3MOYKHOCTH JUTsI COBEPIICHCTBO-
BaHMS JIOTMYECKOW TPAMOTHOCTH W aJTOPUTMUYECKON KyJIBTYPBI CTYJICHTOB Ha OCHOBE MPHUMEHEHHSI TeX
HOHATHI Kypca, KOTOPBIE MU YK U3yUEeHBI.

3amaun u3ydeHus paszzaena «Pacmmpenue moHATHS yuciaay — 0000MIUTh U yriyOUTh 3HA-
HUE CTYJICHTOB O LIEJbIX, pAllMOHAIBHBIX U JIEHCTBUTENBHBIX YUCIIAX, TIOKA3aTh MEPCIEKTUBY HC-
MOJIb30BAHUS B KypCE€ MAaTeMAaTUKU HAYaJIbHOM IIKOJIBI TIOHATHS [IE€JI0T0 HEOTPULATEIFHOTO YHCIIa
U omepanuii Hax HUMU. B XoJe n3ydeHus TaHHOTO paszzena cielyeT oOpaTHUTh BHUMAaHUE Ha €ro
NPUKIIAJHYIO HAIIPAaBIECHHOCTh — JIEHCTBHA C APOOSIMH, TIPaBUIa OKPYTJIICHUS U JIEHCTBHS C TPH-
ONMMKEHHBIMU YHCIAMH.

3amaueil m3ydeHus paznena «OyHKIWHY, YpaBHEHUS,HEPABSHCTBA» SIBISIETCS OOOOIICHNE 3HAHUI
CTY/ICHTOB, TOJy4eHHBIX UMU B IIKOJIBHOM Kypce mMareMatuku. llenecoobpasHo ocoboe BHUMaHHE 00-
paiiaTth Ha NpPaBHIBHOE YIOTPEOIEHNE CTYJICHTAaMU TEPMUHOB «UKCIIOBOE BBIPOKEHHUE», «BBIPAKEHUE C
MIEPEMEHHOI, «UUCIIOBOE PABEHCTBOY, «UHUCIIOBOE HEPABEHCTBOY, «YPABHEHHE), «HEPABEHCTBO C TIEpEMEH-
HOI», 3yueHre noHsTus GyHKIMU B 3TOM pasJiesie POBOUTCS HE B aOCTPAKTHOM IUIAHE, a HA KOHKpPET-
HBIX IPUMEPAX, JIEMOHCTPUPYIOLIMX TPUKIIATHON, PAKTUUECKUH XapaKTep 3TOr0 MOHSTHSL.

B HavanpHOM Kypce MaTeMaTHKU MPUHAT (GU3NYECKHIA B3I HA TOHATHE BETMINHb! — BE-
JUYUHBl PACCMATPUBAIOTCS KaK CBOWCTBAa OOBEKTOB peajgbHOro Mupa. B cBsi3u ¢ 3TUM B paszzaene
«BennmuuHbI 1 UX U3MEpPEeHHEe» H3YUYCHHE BEITMYMH JIOJHKHO TPOXOIUTh Ha STON e OCHOBE. AKCH-
OMaTHYECKOE OMpEeNeIeHHE CKAISIPHON BEIMYMHBI MOXKET OBITh JAHO Ha 3aKIIOYMTEILHOM JTare
M3Y4EHHUs 3TOrO pas3zena.

B HayanbHOM 00y4yeHHH MaTeMaTHKe OOJbIlIOe 3HAYeHHE UMEIOT TeKCTOBBIE 3a/1a4u, pe-
IIEHHWE KOTOPBIX CIIOCOOCTBYET YCBOCHHUIO yUYAIIMMHUCS HOBBIX MaTEeMAaTWYECKHX 3HAHHH, pa3Bu-
THIO UX JIOTHYECKOTO MBIIIIECHUS, IBISETCS TOJTOTOBKOM K MPaKTUYEeCKOU aesiTenbHOCTH. [1oaTo-
My H3ydeHHue paszzena « TeKCTOBbIC 3aJaum» JaeT BO3MOXKHOCTh OyIyIIUM YUYHTENISIM HadaIbHON
IIKOJIBI TOJIYYUTh TIyOOKHEe, YeTKHe MpPEICTaBICHHS O TEKCTOBOM 3alade U ee CTPYKTYpeE,
HAYYHUTHCS pEIIaTh UX Pa3HBIMU METOJaMH M CIIOCO0aMH.

YPOBHb CTPOTOCTH M METOJbI M3YYCHHS YKA3aHHBIX Pa3/IeIOB MaTEMaTHKU MOTYT OBITh
Pa3NUYHBI, TPUYEM CTPOTOCTh MX M3JIOKEHHS HE JOJDKHO OBITh caMolleNnblo. B pe3ynbpTare ocBo-
SHUS TUCIUIUIUBI CTYACHTHI JOJKHBI 3HATH:

- OMPEICIICHNS U CBOKMCTBA TEOPETUKO-MHOKECTBEHHBIX ONEPALlUii U OTHOLLICHHI,

- ompe/eNieHne pa3oreHrs MHOKECTBA Ha KJIacChl;

- TOHATHS: YHCIOBOE BBIPAKECHUE, BHIPAKCHHUE C TIEPEMEHHOM, TOXKIECTBO, YPAaBHEHHUE C
OJIHOI TepeMEeHHON, HEPABEHCTBO, YUCIOBOE PABEHCTBO U YHCIOBOE HEPABEHCTBO.

CTyneHTbl TOJDKHBI YMeTh!

- BBITIOJIHATH TEOPETUKO-MHOKECTBEHHBIE ONIepallii Ha/l KOHEYHBIMU U OECKOHEUYHBIMHU
MHOECTBaMH, B TOM YHCJIE U HaJl TEOMETPHUECKUMH (HUTYpaMH,

- yCTaHaBIMBAaTh CHOCO0 3a/laHusl KOHKPETHOTO OTHOIICHHUS, (P OPMYJIUPOBATH €TI0 CBOIi-
CTBAa U ONPEIEIISATH BH/I,
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CTyeHThI 10JKHBI BJAAETh:

- HaBBIKaMU W300paKCHUS PAa3TMYHBIX MHOXKECTB Ha Kpyrax Diliepa U pemeHust TEOPETHKO-MHO-
JKECTBCHHBIX 3aJ1a4;

- HaBBIKAMH BBITIONHEHUS apu(METUUECKUX ACHCTBUN HaJ HATYPAIbHBIMH YUCIIAMH C HCIIOIH30-
BAHUEM CBOMCTB OIEpaLUi.

- YMEHHUSIMU peIIeHUs 3a/1a4 pa3IndYHbBIMU METOaMH U HAXOK/ICHUS 3HAYCHUHN BBIpAXKCHUH pariu-
OHAJBLHBIMH CIIOCOOAMHM.

[Ipy n3yyeHnn TeoOpeTUIECKOro Kypca NpoUuCXOaUT 3HAKOMCTBO C OMPEACIICHUSIMH OCHOB-
HBIX TIOHSATUH, TOKA3bIBAIOTCS TEOPEMbI, CBOMCTBA OTHOIIEHUN MEXIY YHCIaMHU U 3aKOHBI apud-
METUYECKHX JCUCTBUHN. 3adauu JNeKyuoHHbIX 3aHAmuUli: O3HAKOMUTh CTYJICHTOB C COBPEMEHHBIM
COCTOSTHEM HayKH, 0000IIUTh U YIIIyOUTh 3HAHUS [0 MaTeMaTHKE, MOyYeHHbIE B MPEAbIIYINX
ceMecTpax, CHCTEMAaTH3UPOBATh IIKOJIBHBIC 3HAHUS, Pa3BUTh CIIOCOOHOCTH JI€JIaTh CAMOCTOSITEIh-
HBIC BBIBOJIBI M3 HAOTIOACHH HaJl PaKTUIECKIM MaTEPHAIIOM.

Ha npakTtuueckux 3aHATHSIX CTYACHTHI y4aTcs MPUMEHSTh MOJYYCHHBIE TEOPETUUECKUE
3HAHWS TPH BBIMOJIHEHUU YNPAXHEHUU, MIPU aHANIM3E 33aJlaHuil U3 YUeOHUKOB MATEeMAaTHKU IS
HavyaJbHOM IIKAJbl, AHATM3UPYIOT OIMTMOKH, KOTOPHIE BCTPEYAIOTCS B YYCOHUKAX M B HAYYHO-Me-
TOAMYECKON NHTepatype. 3adauu npaxmuyeckux 3aHamuii: MPOBEpKa MOHUMAHHS CTYyACHTaAMHU
COJICp’KaHHsl PEKOMEHIOBAHHOM JIMTEPATyphl U OoOpallieHne WX BHUMaHHS Ha TPOOJEMHBIC BO-
MPOCHI Kypca; pa3BUTHE rPAaMOTHON MAaTeMaTUYECKON pedyu, COBEPIICHCTBOBAHUE BHIUYUCIUTEIb-
HBbIX HaBBLIKOB.

Ha BHeayIuTOpHYIO CaMOCTOSTENBHYIO PA0OTy BBIHOCSTCS OTJEIbHBIE BOMPOCHI U3 TEOpe-
TUYECKOro Marepuaya (moadoop U U3ydeHHe Marepualia o pa3jiudHbIM Y4eOHBIM MOCOOUAM, J0-
paboTka JeKIuil, 10Ka3aTeIbCTBO TEOPEM, CBOICTB WIIM 3aKOHOB), TOJArOTOBKA K MPAKTUYECKUM
3aHATHUSM, HAITMCAHUE JOKJIAI0B, pedepaToB U MPOH.

CopepxaHue NEKIMOHHBIX M MPAKTUYECKUX 3aHATHHA MPEACTAaBIECHO B y4eOHO-METOanYEe-
CKOM KOMIUIEKCE TUCIMIUIMHBI «MaTeMaTnka B Ha4aJIbHOM MIKOJe» , B 3-x yacTsax. B «Ilmanupo-
BAHMM TEM KOHKPETHBIX MOJYJIEH» JaHbl CCbUIKM Ha AaHHBIM uctouHuk. Hanpumep, YMK 1 o3Ha-
YaeT «CMOTPH YaCTh 1».

B kaxkoMm paszene cHauaa U3J1araloTcsi OCHOBHBIE BOIIPOCHI TEOPETHUECKOr0 MaTepuaia,
KOTOPBIE 3aKPETUISIOTCS Ha TPAKTUYECKUX 3aHSITHIX.

B kauecTBe MHTEPAKTUBHBIX METOJOB B paMKax M3y4aeMOW JAMCIMIUIMHBI UCTIOIb3YIOTCS
JEKIH-BU3YyaIU3alnsl, a Takke padoTa B MUKPOTpyInax (Mpu MPOBEACHUU NMPAKTUUSCKUX 3aHS-
THH).

CamocTosiTenbHasi padoTa CTYIEHTOB 10 JaHHOW TUCITUIUIMHE MOXET MPOXOIUTh B JABYX
Bugax. OHa MOXKeT OBITh ayIUTOPHON M BHeayIUTOpPHOW. BHeaynuTopHas caMoCTOsITENbHAs pa-
0oTa BKIIFOYAeT

MOATOTOBKY K MPAKTUYECKUM 3aHSATUSAM, BBIIIOJIHEHUE JOMAIIHUX KOHTPOJIBHBIX U CAMOCTOS-
TETBHBIX Pa00T, U3YUCHUE U aHAIN3 33JJaHUN W3 MIKOJbHBIX YYCOHMKOB MaTEMAaTHUKH.
3amanus A TPYNIOBOM HIIM CaMOCTOSITENEHOM pabOThl CTYJIEHTOB BKJIIOUEHBI B MaTepHa-
JIBI IPAKTHYECKUX 3aHSATUH.
B kadecTBe MpOMEKyTOYHOT'O KOHTPOJIS BBICTYNAIOT: KOHTPOJIbHAS paboTa, 3a4eT WK JK3a-
MeH. [Iporpamma 3auera (3K3aMeHa) BKIIOYAET TECTHl U MPAKTUYECKOE 3aJjaHue, B KOTOPOM OCY-
HIECTBJISIETCS MPOBEPKA HABBIKOB JIOTMUECKOIO aHAJIM3a.

10.2. METOIJUYECKHUE PEKOMEHJIAIIUU 110 OPI'"AHU3AIIUN
N3YUYEHUSA JUCIUIIJIMHBI 1A CTYAEHTOB

Meroanueckue peKOMEHIAUU U3yYeHUsl JUCIHUIUIMHBI «MaTemMaTuka B Ha4aJIbHOM HIKO-
JIe» COCTOAT M3 HECKOJIbKUX paszienoB (momyneit). [lpu uzydyenun tembl «MHoxectBa. CooTBeT-
CTBUSD) CTYJEHTaM HEOOXOJUMO OCBOUTH OIPEAETICHHUS U CBOMCTBA TEOPETHUKO-MHOKECTBEHHBIX
orepanuii ¥ OTHOIICHUH, CIIOCOOBI 3aJaHUSI MHOXKECTB, MATEMATHYECKON CHUMBOJIMKOW JIJIs 3aITH-
CH YTBEPXKIEHHI 0 MHOXecTBax. J[pyroil Ba)kHOW 3ajaueil BISIETCS YCBOEHHUE OOIEr0 MOHSATUS
OTHONICHHUS, (HOPMHUPOBAHKUE YMEHHSI ONIPEIICISITh UX CBOMCTBA, KIACCH(PHUIIMPOBATH OTHOIIICHUSI.
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IlenTpanpHOE MECTO B Kypce MAaTeMaTUMKU 3aHUMAIOT paszeinbl «Llenoe HeoTpuuarenbHoe
qucino» U «Onepanuy HaJl HelIbIMU HeOTpUIaTeIbHBIMU uynciaami». [IpuuemM uucno paccmarpusa-
€TCsl C pa3HbIX NMO3ULUHN (TIOPSAAKOBOE, KOJIMYECTBEHHOE, MEPA BEJIMYMHBI, KOMIIOHEHT BBIUHCIIE-
Hult). Marepuan pasnena «lLlenble HeOTpUIATENIBHBIE YHCIIa» BaKEH KaK B MPO(ECCHOHAILHOM OTHOILIE-
HHY, TaK U B IUIAHE MAaT€MaTUUECKOIO Pa3BUTHS CTYIEHTOB — IPHU M3YYEHUH JTAHHOTO PasJieia CTyIEHTBI
YIITyONSIOT CBOM 3HAHUS O Pa3IMYHbIX MOIXO/aX K YUCTY M 3HAKOMSTCS C MPUMEPOM aKCHOMATUYECKOTO
MIOCTPOEHUSI TEOPUHL.

[pn m3yuennn tembl «CHCTEMbI CUMCIIEHUSD> OCHOBHOE BHHMAaHKE JIOJDKHO ObITh OOpallieHO Ha
OCOOEHHOCTH JIECTUYHOIN CHUCTEMBI CUMCIICHHS U aJIrOPUTMBI JISUCTBUI HaJ| YMCIIaMU B 3TOM CHCTEME
CUUCIICHMSI.

N3yueHne Tembl «/leMMOCTb unceD CBS3aHO C PEIlieHHeM JBYX 3ajay: JaTh OOOCHOBAHUE TEM
BOIPOCaM, KOTOpbIE HEOOXOMMBI YUUTEIO JUIsl MOHUMAHUS psiia PHUEMOB BBIYMCIICHUH, M3y4aeMbIX B
HaYaITbHBIX KJIACCaX, ¥ 000OLMTH 3HAHUSI CTYICHTOB O JIETMMOCTH YKCE, MONTyYeHHbIE MU paHee. JTu
3a]1a4¥ ONPEJIENISIOT YPOBEHb CTPOrOCTH M3YUEHHS TEMBL: IOPOOHO, C I0KA3aTEIbCTBAMU PACCMaTpPHBAOT-
Csl CBOMCTBA OTHOLIEHHUS JEIIMMOCTH, TEOPEMBI O IETMMOCTH CyMMBI, Pa3HOCTU U IIPOU3BEACHUS], IPH3HAKA
JenmuMocTd. OcTallbHBIE BOTIPOCH! MOTYT OBbITh PACCMOTPEHBI B 0030pPHOM TMOPSZIKE, C MPUBJICUEHUEM IPH-
MEpOB.

ITpu n3ydyenuu paszgena «PacumimpeHue MOHATUS YKCIa» CHUCTEMATHU3UPYIOTCS 3HAHUS O
LEJIBIX, pallMOHAJIBHBIX U JAEHCTBUTEIBHBIX YMCIaX. B Xoae U3ydeHus: JaHHOTO pasjiena clemayeT
o0paTUTh BHHMaHHE Ha €ro NPUKIAJHYIO HAINPaBICHHOCTb — JEUCTBUS C JIpOOsSMH, NpaBuiIa
OKpYTJICHHUS U IEHCTBUSA C MPUOIMIKEHHBIMHU YUCIAMH.

3amaueld u3yueHus pasnaena «DyHKIUMH, ypaBHEHHS,HEPABEHCTBa» SIBIAECTCS 000OIIECHUE
3HAHUH, MOJYYEHHBIX CTYJEHTOB B LIKOJBLHOM Kypce MaTeMaTHku. OcoOoe BHUMaHUE CIEdyeT
o0paTUTh Ha MpPaBUWIbHOE YMNOTPEOJIEHHE TEPMUHOB «UHCIOBOE BBIPAXKEHUE», «BBIPAXKEHHUE C
[IEPEMEHHOI, «YMCIOBOE PABEHCTBO», «YMCIOBOE HEPABEHCTBO», «YPABHEHUEY, HEPABEHCTBO C
nepeMeHHo», M3yueHne noHaTrus QyHKIMU B 3TOM pazjiesie MPOBOJUTCS HE B aOCTpaKTHOM ILjia-
HE, a Ha KOHKPETHBIX MpUMepax, J1EMOHCTPUPYIOIINX NPUKIIAJHON, MPAKTUYECKUI XapaKkTep 3To-
IO MOHSITHSL.

B HauvanbHOM Kypce MaTeMaTHUKU NMPUHAT (PU3NYECKHI B3I Ha MOHATUE BETMYHUHb! — BE-
JUYYHBl PaCCMATPUBAIOTCS KaK CBOWCTBAa 0OBEKTOB peajbHOro Mupa. B cBsi3u ¢ 3TuM B paszzaene
«BennuuHbl 1 X U3MEPEHNE» U3YUYECHUE BEJINUNH JO0JKHO MPOXOANUTD Ha 3TOM 7K€ OCHOBE.

B HavanbHOM 00yueHHM MaTeMaTHKe OOJbIlIOe 3HAY€HHWE UMEIOT TEKCTOBbIE 33/1a4H, pe-
IIEHUEe KOTOPBIX CIIOCOOCTBYET YCBOEHHUIO yUAIMMHUCS HOBBIX MaTEeMAaTWYECKUX 3HAHUM, pa3Bu-
THIO UX JIOTHYECKOI0 MBIIIJIEHUS, IBISETCS OArOTOBKOM K MpakTU4ecKon aestenbHOCTH. [loaTo-
My H3ydeHue paszzena «TeKCTOBbIEe 3aJaun» JaeT BO3MOXKHOCTh OyIyIIUM YUYMTENSM HadaabHOMN
IIKOJIBI TIOJIYYUTh TIIyOOKHE, YETKHE TPEICTABICHUS O TEKCTOBOM 3amadye M ee CTPYKTYpe,
HAY4YUTbCS peIlaTh UX pa3HbIMU METOJaMHU M CIOCO0aMH.

CopepxaHue JEKIUOHHBIX M MPAKTUYECKUX 3aHATHM MpEACTaBIEHO B y4eOHO-METOANYE-
CKOM KOMIUIEKCE TUCIMITIMHBI «MaTeMaTuka B Ha4aJlbHOU 1IKoJie» , B 3-X yacTsiax. B «Ilnanupo-
BaHUU TEM KOHKPETHBIX MOJYJIEH» JaHbI CCbUIKU Ha JaHHbIA nctounuk. Hanpumep, YMK 1 o3Ha-
YaeT «CMOTPHU YacThb 1».

B xaxxaoMm paznene cHauana u3jararoTcs OCHOBHBIE BOIIPOCHI TEOPETHUECKOIO MaTepHaa,
KOTOPBIE 3aKPEIUIAIOTCS Ha MPAKTUYECKUX 3aHATHSX.

N3yuenue kaxaoro paszena npeamnonaraeT npopadoTKy TEOpEeTHUECKOro MaTepuana (Kak
JIEKIIMOHHOT'0, TaK M JUIsl CAMOCTOSITEIIbHOIO U3yUeHHsI), CAMOIIPOBEPKY IO BOIPOCAM U3 TEOPETH-
YEeCKOM YacTH MPaKTUYECKOTO 3aHSTHS, U TOJIBKO MOCJIE 3TOT0 MOXHO MPUCTYNATh K BBIIOJIHEHUIO
NPaKTUYEeCKUX 3afaHuil. Takum 0O6pa3oM, CTyJIEHTY HEOOXOAUMO CaMOCTOSITEIbHO U3YUUTh PEKO-
MEHAYEMYIO JIUTEPATYypy, 03HAKOMHUTHCS C COJACPKAaHUEM JIEKIIMHM HA 33JaHHYIO0 TEMY, 3aTEM OT-
BETUTb HAa KOHTPOJIbHBIE BONIPOCHI U BBIIIOJHUTH IPAKTUYECKHUE 3aJaHHUS.

Bormpocsl, mpeycMOTpeHHbIE ISl CAaMOCTOSATEIBHOIO U3YUYEHHUS, PEKOMEHYETCS OCBOUTh
0 JIF0OOMY Y4eOHUKY U3 MPEUIOKEHHBIX B CIIUCKE 0053aTeIbHOM MM JONOJIHUTENBHOM JInTepa-

TYPBL.
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3aaHus JUIsl pEUTUHT-KOHTPOJISI COCTABIIEHbl HA OCHOBE 3aJaHUi, BXOAAIINUX B METOANYE-
CKHE PEKOMEHIallhH.
CamocrosrenbHas paboTa CTYACHTOB 0 JaHHOW JUCLUUIUIMHE MOXET MPOXOAUTH B JBYX
Bugax. OHa MOXET ObITh ayIUTOPHOI U BHEAYAUTOPHOM.
K ayTuTOpHBIM CaMOCTOATENbHBIM Pab0TaM OTHECEHBI:
- IPAKTUYECKUE 3aHATHUS U JICKIUU;
- UHIMBUAYaJIbHbIE KOHTPOJIbHO-TPEHUPOBOYHBIE 3aJaHUS;
- TECTUPOBaHHUE.
BreaynutopHas camocTosiTenbHast paboTa BKITIOYAET:

- MMOATOTOBKY K JICKIUSAM (YT€HHE MaTepUaloB MPeabIAyIIeH JEeKIUN WIH TEMbI B PEKOMEHTye-
MO#1 yueOHOI TuTepatype);

- MOATOTOBKY K HPAKTHUYECKUM 3aHATHUAM. JTO MOXKET ObITh: IPEIBAPUTEIbHOE YTCHHE WIIH
KOHCIIEKTUPOBAHHUE JIUTEPATYphl 110 TEME, pelIeHne MPoOIEeMHBIX BOIPOCOB, BHIMIOJIHEHUE MpakK-
THYECKUX 3a/IaHHUM, B TOM YHUCJIE U NHIUBHUYyaIbHBIX;

- BBITIIOJIHEHHUE IOMALTHUX KOHTPOJIBHBIX U CAMOCTOSITEIbHBIX padoT, U3yueHHe U aHaJIu3 3a-
JTAaHUH U3 IIKOJIbHBIX Y4EOHUKOB MaTEMATHKHU.

3amaHus Ui TPYIIIOBOM MIIM CaMOCTOSITENbHOM pabOThl CTY/IEHTOB BKJIIOUYEHBI B MaTepHa-
JIbl IPAKTUYECKUX 3aHATUH.

CTyneHThl CaMOCTOSITENIBHO TOTOBSATCSI K TECTUPOBAHUIO IIOCIIE 3aBEPUICHUS U3YUECHUS KaX-
JIOM TEMBbI JUCLUILJIMHBL, & TAK)KE B IIEPUOJ MEKCECCHOHHOIO KOHTPOJIS.
CamMoCTOATENBHO FOTOBATCS CTYJICHTHI K BBITIOJIHEHHUIO MJIAHOBBIX KOHTPOJIBHBIX padOT U 3a4yeTa

11. OHEHOYHBIE CPEACTBA JJIA TEKYIHEI'O KOHTPOJISA 1
MNPOMEXYTOUYHOM ATTECTALIUU

OBPA3LBI OFYHAROLNX TECTOB
Paznen «MHo:kecTBa H COOTBETCTBUS (DeMeHMAaPHbILL YPOBEHb)

3aganue 1. JJauwr mnoocecmea: X = {1; 3, 5; 7, 9} u Y = {5, 7; 11; 13; 15; 17}. Cxonvko s1e-
MEHMOB COOEPAHCUMCS 8 0OBLEOUHEHUU IMUX MHONCECE?

1.7, 2.2; 3.9; 4.11.
3ananmue 2. [loobepume xapaxmepucmuyeckoe c80UCMBO dieMeHmo8 MHodxcecmea A={2;4,6;8)

1. 3T0 MHOKECTBO OJJHO3HAYHBIX YHCEII;

2. DTO MHOXECTBO YHUCEII, KOTOPBIC JACIATCS Ha 2;

3. DT0 MHOKECTBO OJHO3HAYHBIX YHCEII, ACISAIIUXCS Ha 2;

4. DTO MHOXECTBO OJIHO3HAYHBIX HATYPATBHBIX YHCEN, KOTOPBIC NEIIATCS Ha 2.
3aganue 3. Kaxoe uz mHoowcecma aensiemcs nepecedenuem muodicecms X u' Y, ecniu X=(-1;1] ,a Y=[-1; 0)?

1. (-1;0); 2. [-1;0); 3. (-1;0]; 4. [-1;0].
3aganue 4. Haiioume paznocms muodcecms Ku M, ecnu K={a;b;c;d;e}, a M={c;d;e;f:k;1}

1. K\M = {a; b; f; k; [}; 2. K\M = {fik;l}; 3. K\M={a;b}; 4 K\M= {ab;c;d;e;f;k;/}
3agaunue 5. Uzeecmno, umo X ={a; b, ¢}, Y ={k; n} . [lepeuucnume snemenmol, npunaoiexica-ujue
XY

1. DToro cuenarh HENb3s, T.K. BO MHOXKECTBE Y HE XBaTacT 3JIEMCHTOB;

2. X7y ={(a; k); (a; n); (b; k); (b; n); (c; k); (c; n)};

3. XY = {(a; k); (b; n)};

4. XY ={(k; a); (k; b); (k; ¢); (n; a) (n; b); (n; ©)}.
3aganue 6. Mzeecmno, umo A B = {(2; 3); (2; 5); (2; 6), (3; 3); (3, 5); (3, 6)}. Ycmanosume,
U3 KAKUX 2JIeMEeHmMo8 cocmosm muodcecmea A u B.

1.A=102;2;2;3;3;3},B={3;5;6;3;5;6};

2.A=1{2;3;5;,6},B=16;5;3;2};

3.A=1{2;3;5},B={6;5};

19



4. A=1{2;3},B={3;5;6}.
3ananue 7.. Coomeemcmeue T 3a0ano nepeuucnenuem nap: {(1;4); (1;5); (2;4); (2;5); (3;4);
(3:5)}. Cpeou crnedyrowux mHodcecma gvloepume 00.1acms omnpagienus coomeemcmeus, T:

1. {1;2;3;4;5}; 2.{4;5}; 3.{1;4;2;4;3;5;3}; 4. {1, 2; 3}.
3ananue 8. Coomeemcmsue T 3a0ano nepeuucnenuem nap: {(1;4); (1;5); (2;,4); (2;5); (3;4);
(3;5)}. Cpeou caedyrowux mHodxicecms 8vibepume obaacms npubvimus coomeemcmeus T:

1. {1;2; 3; 4; 5}; 2. {4;5}; 3.{1;4;2;4;3;5;3}; 4. {1;2; 3}.
3aganme 9. Omuowenue «ObIMb Bvlle POCMOM» 3A0AHO HA MHONCECMEe VUAWUXCS KIAccd.
Onpedenume 6u0 3mM020 OMHOUEHUSL.

1. OTHOIICHHE YKBHUBAJICHTHOCTH; 2. OTHOIIICHHUE CTPOTO TIOPSIIKA;

3. OTHOIIIEHHE HECTPOTO MOPSIKA; 4. BUJI OTHOIIICHUS ONPEICITUTD HENb3SI.
3ananue 10. . Omuowenue «ObIMb NOOOOHBIMUY 3A0AHO HA MHOJNCecmee mpey2oabHukos. Onpe-
oenume U0 3M0O20 OMHOUEHUS.

1. OTHOIICHHE YKBHUBAICHTHOCTH; 2. OTHONIICHHE CTPOTO TTOPSIIKA;

3. OTHOIIIEHHE HECTPOTO MOPSKA; 4. BUJ OTHOIIICHUS ONPEICITUTD HEJb3sI.

Paznen «MHoxkecTBa M coOTBeTCTBUSD (Cpednutl yposeHv)

3apanme 1. /Janvl naper mHodICecms, vlbepume cpeou HUX nepecekaruuecs.
A — MHOdICECMBO YemHbIX HAMYPATbHBIX YlUcel, B — mHoocecmeo namypanvhsix ducer,
Kpammulx 5.

C — MHOdICECMBO NPAMOY2ONBHBIX MPEY2ONIbHUKOS, [] — MHOXNCECMB0 OCMPOY20IbHbIX Mpe-
V2ONbHUKOS.

X =(7;8} z=[812)

1.AuB; 2.Cu [l; 3. XuZ.; 4. Hukakue JBa U3 3TUX MHOXKECTB HE MEPECEKaIOT-
csl.
3aganue 2. Jlanwvl napvl MHodcecm8: A — MHOMCECME0 YemHbIX HAMYPAIbHbIX yucel, B — mHo-
JHcecmeo HamypanbHulx yucen, kpamuwvlx 7; C — MHOdCecmeo keaopamos, [] — MHOdcecmeo
mpaneyuii; X = (-1,16], Y = (3, 10). Kakoe u3 vickazvi6aHutl UCMUHHO.

1.Bi 4; 2.Cl D; 3.vi x 4. x1v?
3ananme 3. Jlanvl napel MHOJMICECMS, 8blOEpume cpedu HUX Henepecekaroujuecs Muoxcecmea: A
— MHOJCeCMB0 HAMYPAbHLIX Yucel, Kpamuvix 4, B — mHodxcecmeo namypanvusix uucen, kpam-
Hoix 9; C — MHOJICECMB0 CUHUX K8AOpamos, [] — MHOJCecmBo KpacHbulx keadpamos, X = (-3, 2];

Y =/0; 21).

1.AuB; 2.Cul; 3. Takux HeT; 4.XnY.
3aganue 4. Janvl napvl muoscecmas: A — MHoMCECm80 npocmulx uucen u B —mnoocecmeo Ha-
mypanvHuix yucen, kpamuvix 7, C — MHOI®CECMBO NPAMOY20/IbHbIX PABHOOEOPEHHBIX MPEY20IbHU-
K06 U J] — MHOJICECBO NPAMOY20NbHBIX MPEY2OTIbHUKOE C OCIPbIM YoM, paeHbim 457,
X :(- ¥ ;4J u Y =|-4;+¥ ) Buvibepume cpeou nux pasmnvle mHodicecmaa.

1.A u B; 2.Cu [I; 3.XuYy,; 4. Au ]l
3ananme 5. /Jlauwt mHoowcecmsa: A — mHoocecmeo pombos, B — mHoocecmso keaopamos; C —
MHOHCECMBO pOMOO8, He AsnAwuxcs Keaopamamu. Kakyro onepayuio Hy’HCHO 8bINOIHUMb HAO
mHodxucecmeamu A u B, umobwl noryuume muoscecmso C?
1. Ilepeceuenne; 2. O0benunenue; 3. Borunranue; 4. JlekapToBO yMHOXKeE-
HHE.

3aganue 6. M3 muoocecmea M = {1;2;3;4,5;6,7,8,9;10} evioenunru noomuoxcecmea A, B, C.
Buvisicnume, 6 kakom ciyuae npouzouinio pazouenue muoscecmsea M na kiaccol:

1. A= {3;59}, B = {1:2;4:6;7}, C={8;9;10};
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2. A ={3;5;9}, B = {1;2;4;6}, C={8;9;10};

3. A={1;3;5;7} B = {2;4;8;10}, C=1{6;9};

4. A= {1,510}, B = {2:3;4,6,7;8,9} CcC=0
3ananme 7. /lanvl muooicecmsea: M — mHodcecmeo cmopon y keaopama, K — muoocecmeo yugp
6 3anucu yucna 76826. CKOIbKO 21eMEHMO8 COOePHCUMCS 8 0eKAPMOBOM NPOU3BEOCHUU IMUX
MHOdHCECMB?

1.8; 2. 16; 3. 20; 4.9,
3amanue 8. Bo muoowcecmee Y :{y‘ yi Z u -13£y£2} 3a0ano omuowenue S: «x=2y». Kakue

U3 Cnedywux 3anucetl He 6epHul.

1. (-6:-3)1 §; 2. -4-2)1 8; 3.(-3-6)15; 4. (-12-6)1 5.
3apanme 9. Bo muoocecmee M = {-8; -6; -4, -2, 0}.3a0an0 omuowenue Q — «HUCIO X KPAMHO YUCTY V).
Kaxoe mnooicecmso nap yooeanemsopsiem yciosuio x Q y?

1 A{(-8; -4); (-65 -2): (-8; 0); (2; 4)};

2.{(-4; -8); (-25 -8); (25 -8); (25 -4); (4; -8); (4; -4) };

3. {(-8; -6); (-8; 0); (-6; -4); (-6; 4); (-4;0); (-2; 0);(0; 0); (2; 0); (4; 0)}:

00} 4. {(-8; -8); (-85 -4); (-8; -2); ((-65 -2); (-4; -4); (-4; -2); (-2; -2); (0:-8); (0;-6); (0; -4);

3ananme 10. Meowcoy muoocecmeamu X = {3;15;19;42;49;63} u Y = {5,7;9,21} 3a0ano coom-
semcmaue Q: «uucno x deaumcsi Ha yucio y». Cpeou credyowux coomeemcmeutl evibepume co-
omeemcmsue Q:

1. {(15; 5); (425 7); (49; 7); (63, 9); (63, 7); (42; 21); (63; 21)},

2. 1(3;9); (3; 21); (155 5); (42; 7); (63; 21); (49; 7); (425 21); (63; 7); (63; 9)},

3.{(3;9); (3; 21); (5; 15); (215 7},

4. {(15;5); (42, 7); (495 7); (63;9)}

Paznen «MHoxkecTBa M COOTBETCTBUS (Bvicokuil yposens)

3aganue 1. Haiioume pewenue crnedyrowezo HepageHcmea. ‘a + 3‘ £4
1. [-1;7]; 2. [-7; 1]; 3.{-7;-1}; 4. (1;7).

3ananme 2. Jlanvl mHodcecmsa: X — MHOJCECMBO Yucen, Kpamuvix 48, Y — mHooicecmso yucen, Kpammvix
8. Vraoicume, kaxoe uz mMHodcecms saisaemcs 00noNHeHuemM MHodcecmaa X 00 MHOdcecmea .

1. X"y — MHO€ECTBO YHUCEI, KPATHBIX §, HO HE KpaTHBIX 48;
2. X'y — MHOECTBO YUCEN, KpPaTHbIX 24;
3. X'y — MHOXECTBO YHCEJl HE KPAaTHBIX 48;

4. X"y — MHOKECTBO 4uCell, KpaTHbIX 48, HO HE KpaTHBIX &.

3aganue 3. Ycmarnosume, kaxkue u3 ciedyrouux Kiaccupurayull 8bIN0JIHeHbl NPABUILHO:

a) Hamypanvuvle uucna densimesi Ha 00HO3HAUHble, 08Y3HAUHbIE, MPEX3IHAYHbLE,

0) Ilapannenocpammol mocym 6v6ims NPAMOY20IbHUKAMU, KEBAOPAMAMU, POMOAMU,

8) Tpeyzonvruxu 6618a0OM PABHOCMOPOHHUMU U HEPABGHOCHOPOHHUMU,

2) YUemvipexy2onvHUKU 0eamcs Ha Napaiieiocpammol U mpaneyuu.

1. TONBKO B); 2.a,0,r; 3. BCE MPaBHWIbHBIEC; 4. Bce HENPaBUIIbHBIE.
3aganue 4. Hzsecmno, umo dexapmogo npousgedenue muodcecms X u Y uzobpasiceno Ha Koop-
OUHAMHOU NIOCKOCMU NPAMOY20abHUKOM ¢ éepuiunamu A(-1; -2), B(-1; 4), C(2;4) u

H(2;-2). Hatioume muoocecmsea X u V.
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1. X={-1;2},Y = {-2;4}; 2.X=(-1;2), Y =[-2;4);

3.X=1[-1;2],Y =[-2; 4]; 4. X=1[-1;-2}, Y =[2; 4]

3ananme S. Uszeecmmno, umo C — MHO*CECMBO HAMYPANbHBIX peulenull ypasneHus a+9=3;
I — mHOdCECMBO HeuemmubIX uucen, oensiuuxcsa Ha 2; E — muoocecmeo manvuuxos ¢ umenem «Ka-
msy, P — mHodcecmeo yenvix uucen, oenumenem KOMopwlx A61semcs wucio Hoav. Kakue uz smux
MHOHCECM8 nycmul?

1. Bee; 2. 31ech HeT MyCThIX MHOKECTB; 3.IuE; 4. 11, E, P.
3ananme 6. /lano coomsemcmeue «npamasn x kacaemcs okpysxchocmu v» Kakoe us caedyrowux
MHOHCECME AT sl 00IACMbI0 OMNPABIEHUS D020 COOMBEMCMEUs?

1. MHOXECTBO OKPYKHOCTEN; 2. MHOX€ECTBO MPAMBIX;

3. MHOXeCTBO KacaTeIbHBIX; 4. MHO€eCTBO KPYTOB.
3apanue 7. [awnwvl muoosicecmsa: A ={x‘ x1 Z u -3£x<0} uB=A. Kaxcoomy snauenuio xi A

nocmaenero 6 coomeemcemaeue maxkoe 3Ha4eHue yT B, Komopoe Ha 3 bonbuie smozo x. Cpedu ciie-
dyiow;ux MHOIHCecme 6bl6€p1/lm€ 0aHHoe coomeemcmeaue.

1. &; 2. {(-3;0)}; 3.{(-35-3); (-2;-2); (-15-D)}; 4. {(0;0)}.
3ananue 8. Kaxoe coomsemcmesue 6yoem oOpamuvim 05t COOMBEMCMBUA KMOUKA A JNeHCUM HA
npamou by?

1. «TOYKa a HE JICKHUT Ha MPSMOH by; 2. «TOYKA 2 JIOKUT HE Ha TPSIMOH by;

3. «HA TIPSIMOM b JIGKUT TOYKaA ay, 4. «HE TOYKa a JISKUT Ha TPSIMOM by.

3aganue 9. Kakoe coomseemcmeue 6yoem npomusonoioNCHbIM Ol COOMBEMCMEUs «MOYKA d
niedicum Ha npamotl by?

1. «ToYKa a HE JIKUT Ha TPSIMOH by; 2. «TOYKa a JISXKUT HE Ha MPSIMOU by;

3. «HA IPSAMOM b JIEKUT TOUKA a»; 4. «HE TOYKA a JISKUT Ha TPSMOH by.

3ananue 10. Kaxoe coomseemcmesue 6yoem obpammuvim 015 coomeemcmaus A £b,20e al A u
bl B?
1.a>b; 2.a<b; 3.b3 g 4.b £ a.
Paznen « ®yHKuMU, ypaBHEHUsI, HEPABEHCTBA

3apanme 1. Onpedenume 610 3a8UCUMOCTIU MEHCOY BETUHUHAMU 8 3a0aUe:

Llges cwuna 60 Hagonouex, pacxodysa Ha Kaxcoyio no 2m mrauu. CKOIbKO N0000esIbHU-
KO8 MOJCHO CUUMb U3 MAKO20 JHCe KOIUYeCmed MKAHU, eClu Ha Kaxcooe uzoenue pacxooo8ams
no 6m mkanu?

1. mpsiMasi MPOMOPIIMOHATBHOCTH; 2.00paTHas MPOMOPIIMOHATHHOCTS;
3. TMHEeWHas 3aBUCHUMOCTH; 4. BUJ 3aBUCUMOCTH OTIPEJICITUTh HEJb3SI.
9- X’
3ananmue 2. Vxadicume MHOMCECMB0, KOMOpoe AGIsemcs 001acmvlo onpeoeieHust PyHKYuu y = .
- X
1. X = (-00; 9) E (9;+0); 2. X =(-0;-3)E(-3;3) E(3;9)E (9;+x);
3. X=R. 4. X =(-00;-3)E (3; +mo).

33}13Hlfle 3. Vkaofcume, Kaxkoe u3 OAHHbIX YUCTOBbIX 6blpa.9fC€H1/llz He Umerom CmuslCila Had MHOJCe-
cmee HamypajlibHblX Yucei.

1.(4- (7 + 3):5)-(8-6); 2. 4~(7 +3:5): (8-6 +9); 3. (4-7) + 3:5) - (8-6); 4. 4 + (7 + 3):5 - (8-

6);
. . i13x-2y=-5
3aganue 4. Ycmanosume, ckonvko pewieHul umeem cucmema ypasHeHu. |
16x+3y =10
1. onHO penieHue; 2. 6eCKOHEUYHOE MHOXECTBO pEIlIECHUI];
3. HE UMEET pelleHuN; 4. HECKOJIBKO pEIICHUH.
x-3y=-2

3 i
3ana1me 5. YCmanoeume, CKOJIbKO peuleHuu umeem cucmema ypasHeHuu. |' 6 18 12
f- 6x+18y =

1. OJIHO PCUICHHUC, 2. 6ECKOHEYHOE MHOKECTBO pemeHI/Iﬁ;
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3. HE UMEET pelleHul; 4. HECKOJIBKO pEIICHUH.

24 2x

33[(31—[]/]6 6. Ha xaxom uz mrodcecms BbIPAIICEHUA ux + 2 287s0mes mojicoecmeeHHo paecHbl-

x
MU

1. na MHOXecTBe R; 2. Ha MHOXecTBe Z; 3. Ha MHOXecTBe N; 4. Ha MHOXecTBe Q.
3aganue 7. Vkaoicume muodcecmeo, Ha komopom ypasuenus (x - 1)(x +3)=CBx+5)(x-1) u x
+ 3 =3x + 5 pasnocunvhui:

1. na muoxectBe N; 2. Ha MHOXecTBe R; 3. Ha MHOXecTBe Z _; 4. Ha MHOXecTBe Q.

3ananme 8. Vkaorcume, kaxasa uz cnedyrowux 3anucetl A61Aemcs YUCI08bIM BbIPANCEHUEM.:
1.98; 2.98-3a; 3.98-3-8 =74 4. 98-3-8 <74
3apanme 9. Kaxas uz credyiowux 3anuceil A611emces YUC108biM PABEHCMBOM.

1.(12+2-6):8=6-2; 2. (12a+2-6):8=6-2;
3.(12+2-6): 8+ 6-2; 4. (12+2-6):8>6-2.
. . ix-3y=-2
3az[aHﬂe 10. chaﬂogume, CKOJIbKO peuleHUuUu umeem cucmema ypaeHeHuu.: i
i- 6x+18y =12
1. onHO penieHue; 2. 6eCKOHEUYHOE MHOXECTBO pEIlEeHU];
3. HE IMEET PELICHU; 4. HECKOJIBKO pELICHUM.

Pasznen «lleable HeoTpULATENbHbIE YHCA» (DIeMeHMAPHbIU YPOBEHD)

3apanue 1. Yemanosume, 6 kakom omuowenuu Haxoosmes muoxcecmea A u B, ecau A — mHnooxce-
Ccmeo HamypanvbHulx yucen meHvuiux 10, B — MHoicecmeo 0OHO3ZHAUHBIX HAMYPATbHBIX YUCEL:
1. A=B; 2.A " B; 3.A |l B.
3aganue 2. Onpedenume, 8 KAKOM cyyae 4ucio 3 8blcmynaem Kak Xapakmepucmuxa nopsoxa:
1. « ... B TpHM 4yaca AHS Ha4aJCs CHIbHBIN TOXKIbY;
2. «...B TPEThEM psiAy ObLTH MOCAKEHBI JIUTIBI»;
3. «... 32 TpHU JAHS MIKOJBHUKHU MPOIIOIOIN BECh YIaCTOK.
3aganue 3. Vraoicume MHoMCECBO, KOMOPOE MONCHO HA3BAMb OMPE3KOM HAMYPATbHO20 PAOA:
1. {1,3,5,7,9}; 2.{0,1,2,3,4,5}; 3.{1,2,3,4,5}.
3ananue 4. Ilpu usmepenuu onun ompeskos a u b nonyuunu, umo m (a)=k, m ,(b)=s, 20e k u s —

HamypaavHvle yucia. Mepoti Onunsl Kako2o ompesKa a6iaemcs 3navenue cymmol yucen k + s?
l.c=a+b; 2.c=a-b; 3.c=b-a.
3aganue 5. Hcnonv3ys kakue u3 OAHHbIX MHONCECIE, MONCHO HAUMU 3HAYeHUue cymMmbl yucein 3 u
5?
I.A={a,b,c}; B={a b,c,d,e};
2.A={a,b,c}; B={a, c,k n,p}
3.A={a,b,c}; B={k, L m,n,p}
3aganue 6. Vkaocume, Kakoe 4UCiO A6158emcs HAUMEHLUUM 80 MHOICECEe 0OHO3ZHAYHBIX HAMY-
PATIbHBIX YUCe:
1. 0; 2. 1; 3. 9.
3anaunue 7. [Ipu usmepenuu HeKomopolul 8eiuyunsbl a noayuuiu, ymo a = 8 ke. B npoyecce usme-
PeHUst KaKoll eIudUHblL ObLIO NOYYEHO HAMYPAIbHOE YUCIo 87

1. KUIOrpamMmoB; 2. Macchl; 3. IUTMHBI OTPE3KA.
3ananmue 8. Ykaoxcume chopmyny n-eo unena nocnredosamenvrnocmu: 5, 10, 15, 20, 25, ...
l.a, =n+5; 2.a, =n-5; 3.a, =n%.

3aganue 9. Vkaocume k+1 unen nocredosamenvrocmu, 3a0aHHOU HOpMYNoOlU ee N-20 Yie-Ha:
a, =(2n-1)°.
1. a,,, =(2k)*; 2. a,, =2k+1)*; 3. a,,, =2k
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3apanme 10. Jana ¢popmyna n-2o unena uucnosoi nocneoogamenvrhocmu: a, =n(n+1). Hauou-

me nsmoiil YjieH Mot NoCae008amenIbHOCHIU.

1. 5>6; 2. 11; 3.6X7.

3ananme 11. Onpedenume, kaxum Oelicmeuem pewiaemcs 3a0a4d, 8 KOMOpoU OCyWecmeniemcs
nepexoo om 6oee MeaKou eOUHUYbl USMEPEHUU HEKOMOPOU BelUYUHbL K O0Nee KPYNHOU:
1. ciioxxeHneM; 2. IeJICHHUEM; 3. YMHOXXECHHUEM.

Paznen «lleable HeoTpunaTebHbIe YuCaAa» (CpedHutl yposeHv)

3ananme 1. Vkaowcume, kakoe u3 OAHHBIX YUCTOBLIX BbIPANCEHUL He UMeem CMbICIA HA MHOMCe-
cmee HamypaibHbIX YUCe.

1. (4- (7 +3):5) - (8-6); 2. 4-(7+35):(8-6 19); 3.((4-7)+3:5) - (8-6)
3ananmue 2. /Janst napvl mrodcecms: 1. A = {a; 6, 6; 2; 0, e; oc} u B = {ouc; a; 0, e};
2.C={x;y;z;t; myq; v} u D={I1;2;3;4); 3 E={a; b, c;d; e frg}uF={cxy g

Kaxyro uz nHux mooicno ucnonvzosamo 015 Haxoxcoenus: pazHocmu yucen 7 u 4?
3aganue 3. Viasicume muoscecmeo, pagnomownoe muodcecmey A = {a, b, c, d, s}:

1. B — MHOXeCTBO OYKB B CIIOBE «KOJIOCY;

2. B — MHOXeCTBO OYKB B CIIOBE «KHUTa»;

3. B — MHOXecTBO OYKB B CIIOBE «KapTa.
3ananue 4. Cpasnume uucnia a = n(A) u 6 = n(B), eciu A — muodcecmso 06yK8 6 cioge «K8ao-
pamy, B — mnooicecmso 6yke 6 cnose «nupamuoay.

l.a &s; 2.a=B8; 3.a fiB.
3ananme 5. Yemanosume, xaxum Oeticmsuem pewaemcs zaoaua: «B wxonvHom cady nocaounu
16 casxcenyes abnonv. Hx ovino na 9 caxcenyes boavuie, uem caug. CKOIbKO cadxcenyes ciug no-
caounu? »

1. cnoxenuewm; 2. yMHOXEHUEM; 3. BBIUUTAHUEM.
3ananme 6. Cpasnume 3nauenus evipasxicenuti 560 : (7-4) u 560 : 7 : 4 He 8bINOIHAAL LIYUCTEHUII.
Bvibepume npasunvuwiii 6apuanm omeema:

1.560:(7-4) < 560:7:4; 2.560:(7-4) =560:7:4; 3.560:(7-4) >560:7:
4
3ananme 7. Ha ochoge xaxkoeo 3axona HatlOoeHo 3HaueHue svipadxcenusn: 57-73 +57:27 = 57-100 =
=5700:

1. accoIMaTUBHOCTbH CIIOKEHUS;

2. acCOLUMATUBHOCTh YMHOKEHUS;

3. AMCTPUOYTUBHOCTD YMHOXEHHUSI OTHOCUTEIBHO CIIOKECHHUS.
3aganue 8. Vkaocume, xkaxas uz axcuom Ileano nedxcum 6 ocrose paccysxcoenus: «Hucio 325
npeowecmsyem yuciy 326».

1. akcuoma 1; 2. akcuoma 2; 3. akcuoma 3.
3ananme 9. Ilpu denenuu wucen p u k na 9 nonyuaromes ocmamku coomeemcmeento 3 u 8. Ka-
KOU ocmamok noxyyaemcs npu oenrenuu Ha 9 yucia p-k?

1. 2; 2. 24, 3. 6.
3ananme 10. He svinonnss denenus, ykaxcume, 8 KAKOM cIyuae YacmHoe Yeavlx Heompuyamens-
HblX yucen a u b cywecmsyem:

l.a=0, b=16; 2.a=16, b=0; 3.a=16, b=6.
3ananme 11. Ilpu oenenuu uucen p u k na 8 nonyuaromes ocmamxu coomeemcmeenno 5 u 6. Ka-

KOU ocmamok nouyyaemcs npu oeienuu Ha 8 uucia p + k?
1. 11; 2. 3; 3. 1.

Paznen «llenble HeoTpULIATENbHBIE YN CJIA» (Bvicokuil yposens)
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3aganue 1. [Janv muooicecmea: A = {x; y, z; t;, m; k; p; q} u B = {n; r}. 3nauenue xaxozo 6ul-
PANCEHUSL MONCHO HAUMU, UCNONb3YSL MU MHONCECBA?

1. 8-2; 2. 10:2; 3. 8+2
3ananue 2. [Ipu usmepenuu Onunvl ompeska a noayuunu, umo m ,(a)=8, m, (a)=16. Yemanoseu-

me, 8 KaKOM OMHOWIEHUU HAX0O0SMC OMPE3KU e U e .

l.e =2e; 2.e=2e; 3.e=8e-
3ananme 3. Buibepume npasunbHylo 3anuchb peuwieHus 3a0auqu: «B wkonvbHou cnapmaxuade
yuacmeosano 10 komano no 6 uenosex 8 xaxcoou. CKoIbKO CHOPMCMEHO8 YUaACmMB08AN0 8 CNAp-
maxuaoe? »

1. 10 - 6 =60 (uen.);

2.6 -10 =160 (uen.);

3.10 +10 +10 +10 +10 + 10 = 60(uenr.)
3ananue 4. [lpu oenenuu ¢ ocmamxom wucia a Ha b nonyuunu: a = b - g + 15. Kaxoe u3z yucen a,
b unu g mooxcem 6vimo pagro 9?

l.a=9; 2.8=9; 3.9q=09.
3ananmue 5. Vuawuecs nauanoHoll wkovl 86INOIHAIOM Oelcmeue yMHodcenus mak. 83 = =8-2+8
=16 + 8§ = 24. Vkaosicume axcuomy, xomopas A615emcs meopemuieckum 060CHO8aHUeM GbINOl-
HEeHHbIX NPeobpa3o8anull:

1.S:a+1=a; 2.Y,: a'B=aB+a; 3.S,:a+B=(a+B)
3amanme 6. VYuwawuecs HauanbHOU WKOALL  BLINOIHAIOM — OCUCMBUE  CIONCEHUS  MAK:
8+3=(8+2)+1=10+1=11. Vkasxcume axcuomy, Komopas sA611emcs meopemuieckum 0O0CHO8A-
HUeM 8bINOJIHEHHbIX NPeoOPA308aAHUIL:

1.S:a+1=a; 2.Y,: a-B=aB+a; 3.8,:a+B=(a+B)
3ananme 7. IIpu oenenuu ¢ ocmamkom uucia 60 na mamypairvhoe uucio b noayuunu HenoaHoe
yacmnoe q ' 1 u ocmamox, pasuwiil 9. Yrasicume, wemy pagno uucio b:

1. b=20; 2.b=30; 3.b=17.
3aganue 8. Vkaoicume, Ha kakou ompe3ok HAMyparbHO20 pada omobpadicaemcs MHodxcecmeo A
— MHOICecmso OyKe 6 cnoge «napadonay.

1. Ng 2. N 3. Ng

3apanme 9. [lpu cpasuenuu uucen 318 u 319 yuawuiica paccyacoan max: «319 ne moocem dvimo
menvute 318, max kax npu cueme uucio 318 ecmpeuaemcs panvwe 319, a nomomy 318 menvue
319». Ha ocnosanuu ye2o 6blnoaHeHbl SMU PACCYHCOCHUSL:

1. aHTHCUMMETPHUYHOCTH OTHOIICHUS «MEHBIIIE);

2. oTipeJieNIeHUs] OTHOIICHUS «MEHbBILIE;

3. TPAaH3UTHBHOCTH OTHOIICHHS «MEHBIIIEY.
3apanme 10. /Ipu usmepenuu onun ompesxoé a u b nonyuunu, umo m (a)=k, m (b)=s, 20e ku s —

Hamypanvhvle yucaa. Cpaenume yucia k u s, eciu uzgecmuo, umo m p (a) = 3.
l.k=s; 2.k<s; 3. k>s.

Paznen «PacmmpeHue NOHATHS 0 YMCIe» (DreMeHmapHblil ypoGeHs)

12

3aganue 1. Ymo noxasvieaem 3namenamens 00bIKHOBEHHOU OPoOU ?

7

1. EnuHUYHBIN OTPE30K HAJ0 pa3ieinuTh Ha 7 4acTeu;

2. 3MepsieMblil OTPE30K COCTOUT U3 7 JOJEN €IUMHUYHOIO OTPE3KA;
3. OT0 HenpaBMIIbHAs IPOOb;

4. Ha 7 paBHBIX yacTeil HaJ0 Pa3aeNUTh €IUHUYHBIN OTPE3OK.

3ananme 2. Yemy paBHa cieayrolias cyMMma 5; +2 S ?

77
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13 9 7 39

| 2. 7=—; iy 4. 7.
77’ 784’ 3 711’ 77
3aganue 3. Kakas uz credyowux opodeti HauMeHbulas. i; i; g; i; i; i?
527 8 3 49 100 13
2
1. %; .i; 3. —; 4.i.
3 52 86 100
3ananme 4. Kakue 3 npobu npeacTaBisioT TO K€ MOJIOKUTEILHOE PAIIMOHATIBHOE YHCIIO0, YTO U
4
ob —?
Ipo0b n
6912, 5123 152025 4 6820
8712716 " 275787 ©20°50780° "15720°50

3aganue 5. Kaxue 3aKoHbl YMHOICEHUS UCNOIB308AHBI NPU BbINOIHEHUU CLeOVIOWUX Oeli-CIEULL:
3§>4 =3 >4+E>4 =12+3 =15
4 4
1. KOMMYTaTHBHOCTB;
2. acCOIMaTUBHOCTH;
3. TUCTpUOYTUBHOCTbh OTHOCHUTEIIBHO CII0OKEHUS,
4. COKpaTUMOCTb.
3ananme 6. Kaxoe u3 0aHHbIX 8bICKA3LIBAHUL UCUHHO.

1.3,#1 J,; 2. J71 R, 3. 31 0,; 4. 2;1' R,
36
3ananme 7. Kaxas necokpamumas 0pobb pasHocuibHa 0poou ﬁz
1. 9; 2. E; 3. B; 4. 2
5 3 15 5
3ananmue 8. Kaxas uz opobeii He pagHocuivHa opoou i—g :
. §; 2. §; . E; 4. Z
36 9 18 9

14
3ananmue 9. Bepro au, umo opoow % pasHa opodou 30 ?

1. Her; 2. na; 3. UX HEIb3sl CPAaBHUTD; 4. BTOpast ApoOb OoJIbIIE TIEep-
BOM.
3aganue 10. Cpeodu credyrowux opobeil svloepume npubaudicenroe 3uavenue wucia 1, 703504 ...

1
1o He0OCMAamKy ¢ MOYHOCHbIO 00 W

1. 1,704, 2.0,703; 3.1,703; 4.0,704
Paznen «Pacimiupenne nousitus o uncie» (Cpeonuil yposeHv)

3aganue 1. Kakue u3 credyrowux 3anucei He SGIAIOMCA OObIKHOBEHHLIMU OPOOSA-MU:
47 369 721. 1,6
1237 117 43’

1. mepBas u BTOpasi; 2. TPEThA U UETBEpPTasi; 3. BCE ABIAIOTCA; 4. yeTBepTas.

2 4
3ananmue 2. Yemy pasen kopenwv credyroujeco ypagHeHus.: 25 X 3 =257

(cuumas cnesa nanpago)?

1
1. 71; 2. 831; 3. 131; 4, 53—,
2 3 3 3
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19 28
J‘ b ® -
34 51

l.a =b; 2.a>b; 3.a<b; 4. uX CpaBHUTb HEJb3S.

25
3ananme 4. Kaxas uz credyrowux oecimudnbix Opooetl pasHOCUIbHA Opoou o ?

1. 1,04(16); 2.0,41(6); 3. 1,041(6); 4.1,04.1(06).
3aganue 5. Kakas uz credyowux o0bikHO8eHHbIX Opobeti pagHocuibHa dpoou 0, 59(6)
179 . 5 59, ; 179, 93
300’ 90’ $330° 900
910
3ananme 6. Haiinute HecokpaTHMyIO 1po0b, PAaBHOCHILHYIO JpoOu 7T
l.é; 2.1; 3.2; 4.2.
5 3 3 9
. 726
3aganue 7. Onpedenume 6u0 decamuunol Opoou, KOMopasi paGHOCUTIbLHA OPOOU 02"
1. KOHeUHas, 2. 9UCTO TIEPUOUYECKAS;
3. CMENIaHHO MePUOINIeCKas; 4 HeTpaBUIIbHAS.
3aganue 8. Boibepume u3 0aHHbIX MHONCECTE NOIONCUMENbHOE PAYUOHATILHOE YUCTO:
|1425 400, i10 |714 22 35 U |36 9 12 0
2. (=v; RV RV
1278750 30 13) 18715723740 Y 1571071572077
3ananue 9. [Ipeocmasvme yucio 6 8ude HeCoOKpamumou 0ObIKHO8eHHOU Opoou: 7,2(3).
L=, 2.72; 3. 2, 4. 20,
100 99 90 30

i2 U
Bapanme 10. M3 mmuoowcecmea uucen [§;4,2;7;\/7 ; 0,2(34);p;«/§g gblOenUme NOOMHONCECHIEO
|

PAUUOHRANIbHBIX YUCEIL.

1. l £4.2:7: 0,2(34); ‘/—E 2. }%;4,2; 7;0,2(34)§; 3. {7 :p:9}; 4.
I |
WP}

3aganue 11. Cpeou credyrowux 8vickazvl8anuil yKajicume eepuovie:

1. %:0,41(6); 2. 413<36; 3. 2§>\/7; 4. 14 =374 .

i2 1]
Zapanue 12. M3 munoocecmea wucen 13;4,2;7;\/7; 0,2(34);p;\/§g gblOeume me, KOmopbwle He
|

npuﬁa()ﬂe:)fcam MHOJHCECMEBY OelicmeUmesbHbIX YUCE:

1. 12 :4,2:7; 02(34)% 2. BCe IPUHAIEKAT; 3. {\/7; \/5}; 4. {p}.

13

—_———

Paznen «Pacimiupenune noHsATHA 0 YK cie» (Bvicokuil yposeHn)
3aganue 1. Kaxoe u3 nonoscumenbHvlXx payuoHAIbHbIX YUCEN PACNON0NACEHO Oaudce K yucay 1:

79 67
— umwm —?
97 85
79 67
1. E ; 2. g ; 3. Ha OAMHAKOBOM PACCTOSIHUH; 4. 3a1aHUE HEKOPPEKTHO.
3apanme 2. Croavko yughp cooepaicum npeonepuod 0ecsimuurol opoou, pagHoCUIbHOU 0ObIKHO-
724
8eHHOU Opoou —— ?
720
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1. 3; 2. 4; 3.2; 4. 3TO YUCTO NIEpUOANYECKas Apo0Ob, y Hee HET MPEATNeproIa.
3aganue 3. Buibepume u3z cneoyrowux 0podel HAUMEHLULYIO: %; 0,31(25); 0,3(125);
0,312(5); 0,(3125).

5
1. E; 2.0,3(125); 3.0,312(5); 4.0,(3125).
V21- 14
3ananue 4. 3nHauenue gvipadceHus aenssemcs:
373 -2
1. OOBIKHOBEHHOM APOOBIO; 2. HEOTPULATEIBHBIM 1LIEJIBIM YHCIIOM;
3. MOJIOKUTETHHBIM HPPAITMOHATBHBIM YHCIIOM; 4. OTpUIIATETHHBIM YHUCIIOM.

122
3ananme 5. Hatioume 0pobwb, pasHocuibHyo 0pobu T u umerowyro snamenamenv 111111.

122122 , 1220122 12322
“111111’ S’ C111111°
0,8(5)+0,17(1) + 0,8(3) +0,1(6)
0,8(5)- 0,17(1) 0,8(3)- 0.,1(6)
1. 0OBIKHOBEHHOI IPOOBIO; 2. HEOTPHUIATEIBHBIM IIEJIBIM YHCIIOM;

3. IOJOKUTENBHBIM UPPAIOHATBHBIM YHCIIOM; 4. OTpULIaTETHHBIM IIEJIBIM YHCIIOM.
3aganue 7. Kax usmenumcsa npousseoenue 08yX uucen, eciu 0OUH MHOMCUMENb YMHONCUMDb

4. Takoit 1poOu HE CYIIECTBYET.

3ananue 6. 3HaueHUE BBIPAKECHUS SIBJISIETCA

. 1
Ha g, a opyeou —Ha 2—?
5 2
4 4
1. oHO yBENTMUUTCS B s pasa; 2. OHO YMEHBIINTCS B s pasa;

9
3. OHO HE U3MEHUTCH, 4. yBeIUUYUTCS B 2 1o Pase.

3aganue 8. Kakue uz 0anHwix yucen pagHul?

6
1.7,34n 7%; 2. 2; u2,571428);  3.3,272727...u3,2772772...;  4.0,857143... u rE

3ananme 9. Ycemanosume, kakue uz uucen 3,6, 3,7; 3,8, 3,9 asnaromca npubIuiceHHbIMU 3HAYE-

nusmu yucaa N15 no nedocmamxy u no uz6vimxy.
1.3,6 u 3,7; 2.3,7u3,9; 3.38u3,9; 4.3,7m 3,8.
3ananme 10. Juuny npamwoyzonvnuka yeeauuuau na 10%, a wupuny ymenvwunu va 10%. Ycema-
Ho8Ume, KaK npu 3Mom U3MEeHUIACh NI0WAOb IMO20 NPAMOY20IbHUKA?
1. yBenuumnack Ha 99%; 2. ymenbmmiack Ha 1%; 3. He usmenunacek; 4. yBenuuuiach Ha 20%

BOIIPOCHI K 3BAYETAM U DK3AMEHAM

BOIIPOCHI 1 34A/JAHNUA K DK3AMEHY
[IpoBepsieTcsi 3HaHUE CTYJAEHTOM OCHOBHBIX ONpPEAEICHUN, CBOMCTB OTHOLICHH B COOT-
BETCTBUHU CO CIEIYIOLIUM CIIUCKOM TEM:

I. TEOPETUYECKAA YACTD

1. [TonaTue MHOXeCTBA. DiIeMeHT MHOkecTBa. [TycToe MHOXkecTBO. CrtoCcOOBI 3a/1aHNsT MHOKECTB
2. Bunbl MHOKECTB: KOHEUHBIE, OECKOHEYHBIE, yCTOE MHOXKECTBO. [IpumMepsi.
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3. OTHolIeHuss MeXAy MHOXXecTBaMH. PaBHble MHOXecTBa. [logMHOXeECTBO. YHuUBepcalbHOE
MHO€ECTBO.

4. IlepecedyeHne MHOXKECTB. 3aKOHBI IIEPECEUEHUS M UX WIUIKOCTpALUs Ha Kpyrax JDuiepa.

5. O6benuHeHe MHOXKECTB. 3aKOHBI O0BEIMHEHUS U UX WLTIOCTpalMs Ha Kpyrax Dilnepa.

6. Pa3HOCTB IByX MHOJKECTB, IOIIOJHEHHE MTOJMHOXKECTBA. 3aKOHBI 3TUX ONEpaluil HaJl MHOXe-
CTBaMH.

7. IlonsaTne ynopsnouyeHHOW mapel. OTaMYKe yHnopsAOoYEeHHON Mapsl OT JABYX3JIEMEHTHOIO MHO-
KECTBA.

8. JlekapToBO IIPOU3BENEHNE MHOKECTB. 3aKOHBI IEKAPTOBA YMHOXKEHHSI MHOXKECTB.

9. IlonsTne kopTexa. /[ekapToBo Npon3BEAECHUE HECKOIBKUX MHOKECTB.

10. [onsTre pa3dueHnss MHOXKECTBA Ha MOMAPHO HETlePEeCeKaIoUINecs OJMHOKECTBA (KJIACChI).
11. Pazbuenrie MHOXKECTBA Ha KJIacChl C IOMOIIBIO OJHOTO, IBYX U TPEX CBOMCTB.

12. CooTBeTCTBUS MEXIY 3JIeMeHTaMu MHOXkecTB. CriocoObl 3a1aHusi cOOTBETCTBUM. ['paduk u
rpad COOTBETCTBHUS.

13.. BzaumHo oOpatHbie cooTBeTcTBUS. [IprMepsl B3aUMHO 0OpaTHBIX COOTBETCTBUH.

14. Tlonsitue orobpakenws. [Ipumepsr.

15. B3aumHO o1HO3HaUHOE OTOOpakeHue (cooTBeTcTBHE). PaBHOMOIIHBIE MHOXecTBa. [IpumMepbl
PABHOMOIIIHBIX MHOKECTB.

16. OtHomeHus: Ha MHOKecTBe. CriocoObl 3a1anust oTHoIIeHu. ['pad u rpaduk oTHOLIEHHUS.

17. CBoiictBa oTHOwEeHUH. [Ipumepsl.

18. OtHomenue 3kBUBaJIeHTHOCTU. [IprmMepsl. CBA3b OTHOILICHUS 3KBUBAJICHTHOCTH C pa30HeHu-
€M MHO>KECTBA Ha KJIACCHI.

19. OtHowenue crpororo u Hecrpororo nopsaka. IIpumepsl. CBA3b OTHOLIEHHS TOpSAKA CO
CBOMCTBAMM MHOKECTBA.

II. TIPAKTUYECKAA YACTD (npuMeps! 3aJaHuil 1Sl peLIeHHs] Ha 3a4eTe)

Ne 1.Ilepeuncanre 37€MEHTBI MHOKECTBA A, COCTOSIILErO U3 OJHO3HAUHBIX HATYpaJIbHbIX
qucell U 3alUIIUTE €ro XapaKTepUCTUYECKOEe CBOMCTBO MPH MOMOILIM MaTeéMaTH4YeCKOW CUMBOJIU-
KH.

Ne 2. Vkaxkute kakue U3 MHOXECTB SIBJISIIOTCA KOHEUHBIMH, a Kakue — OECKOHEUHbIMU: A-
MHOKECTBO TOUYEK OTpe3ka, B — MHOXkecTBO JincTheB Ha nepeBe, C — MHOXKECTBO HaTypajbHBIX
YHCell, KPAaTHBIX 5.

Ne 3. VcraHnoBuTe, B KaKOM OTHOIIEHUHM HaXOAATCS MHOXKecTBa A u B, u3o0pasute ux Ha
Kpyrax Jinepa: A — MHOKECTBO HaTypaJbHBIX YMCEJ, KpaTHbIX 3, B — MHOXXECTBO COCTaBHBIX
HaTypaJIbHBIX YHCEIL.

Ne 4. Haiitu nepeceduenne MHOXeCcTB A U B, ecmi A — MHOKECTBO /IBy3HAUHBIX HaTypaib-
HBIX 4Hcell, B — MHOKECTBO HaTypabHBIX YUCEIN, KPAaTHBIX 3.

Ne 5. Haiinure oObennHeHne MHOXkecTB A U B, eciii A — MHOXKECTBO OJJTHO3HAUHBIX HaTYy-
paJIbHBIX YKCell, B — MHO’KECTBO HaTypaJIbHBIX YHCEN, KPATHBIX 5 U HE MpeBocxoAsmux uucna 20.

Ne 6. Haiinure paznocts MHOKECTB A/B, ecii A — MHOXECTBO OJHO3HAYHBIX HATYpallb-
HBIX 4YHcel, B — MHOKECTBO HaTypasbHBIX YUCEN, KPaTHBIX 3 ¥ HE peBocxXoaamux yucia 20.

Ne 7. Pemnre ypaBHEHUE, UCHIOJB3Ysl IOHATHE PACCTOSIHUSA MEXAY TOYKAaMU HA YMCIIOBOM
npsMoi: |x —4| =7

Ne 8. Haiinure nexaptoBo npowusBeacHHe MHOXkeCTB A = {a, b, ¢, d} u B = {x, y, z}.
CKOIBKO 3JIEMEHTOB COJACPKUT MHOKECTBO A~ B?

Ne 9. U3o0pa3ute Ha KOOPAMHATHON IUIOCKOCTH JEKApTOBO Mpowm3BeneHue X VY, ecinu
X={x/xI N, x£3}, V={y/yl R, 0<y£5}

Ne 10. Vkaxure xapakTepUCTHUECKOE CBOMCTBO MHOXKecTBa B'  , eciim A — MHOXECTBO
IPSIMOYTOJIbHUKOB, B — MHOECTBO KBaJpaToB.

3 11. Mexny muoxkectBamu A={12,15,17,19,21} u B={2,3,4,5} 3anano coorBerctBue P: «
YHCII0 2 KpaTHO uuciy B ». [locTpoiiTe rpad 3TOro COOTBETCTBUS U 3alIUIINTE MHOKECTBO, KOTO-
poe sBJIeTCs ero rpauKoM
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Ne 11. TTocrpoiite rpad oTHOmEeHHs P: «4uciio X MeHbIIIe Yncia y B 2 pa3ay, 3aJJaHHOTO Ha
MHOXkecTBe X = {1, 2, 3,4, 5, 6}, 1 onpeieInTe ero CBOMCTRA.

Ne 12. Vkaxurte, KakuMu CBOcTBamMu o0siagaeT oTHomeHue «IIpsimas x mapaniensHa mpsi-
MOW y», 3aITaHHOE Ha MHOKECTBE TIPSIMBIX INIOCKOCTH

Ne 13. Vkaxure, KakuMH CBOHCTBaMU o0aaeT otHomeHue «[Ipsimas X neprneHauKyIsipHa
IPSIMOH y», 3aJJaHHOE Ha MHOYKECTBE MPSIMBIX TIOCKOCTH

Ne 14. 3apmaiite cooTBeTCTBHE, 0OpaTHOE ISl COOTBETCTBUS R: «4mcio x sBIsSeTCs KBajIpa-
TOM YHCIA )», 3aJaHHOE MeX Ty MHOxkecTBamu X = {1,2,4,6,9,25} u ¥ = {1, 2, 3,4, 5}. 13006-
pazute rpaduKu dTHX COOTBETCTBUI B OJHON KOOPAMHATHOM IIIOCKOCTH.

No 15. ABnserca nmu cooTBeTcTBHE R: «4UHCIIO X ABISIETCA KBAAPATOM YHCIIA )», 3aJaHHOE
Mmexay MHOxkecTBamu X = {1,4,9, 16,25} uV = {-1,1,-2,2, 3,4, 5} oroOpaxxkennem?

IIPOI'PAMMA SK3AMEHA

TEOPETUYECKAS YACTbD.
1. Kpatkue ucropuueckue CBEACHHs O BOSHUKHOBEHUH HATYyPaJIbHBIX YHCEN.
2. OcHOBHbIE OHSATHS KOJIMYECTBEHHOM TEOPUHU HATYpaJIbHbIX (LI€JIbIX HEOTPUIATEIbHBIX ) YUCEIL.
3. OTHOLIEHNE PABHOMOIIIHOCTA MHOKECTB, €T0 CBOWCTBA U BUJ.
4. HarypanpHoe 4uciio Kak 00llee CBOMCTBO Kilacca KOHEYHbBIX PaBHOMOIIHBIX MHOXeCTB. Uucio
HyJb. MHOXECTBO Z.
5. OTHolIEHNE paBEHCTBA HATYpaJIbHBIX YHCEJ B KOJIMYECTBEHHON TEOPHUH, €r0 CBOMCTBA U BU/I.
6. OtHoweHne «Oounblie (MEHbIIE)» A HATypaJbHBIX YUCENl B KOJMYECTBEHHOM TEOpUH, €ro
CBOICTBA ¥ BUJI.
7. TeopeTUKO-MHOKECTBEHHBII CMBICI CIIOKEHUSI HaTypaJlbHBIX 4yHcell. Teopema 0O CylecTBOBa-
HUU U €TUHCTBEHHOCTU CYMMBI.
8. 3akonsl cnoxenus. Jloka3areabCTBO KOMMYTaTMBHOIO M aCCOLMATMBHOIO 3aKOHOB B KOJIMYE-
CTBEHHOW TEOPUU HATYPAJIbHBIX YHCEN.
9. TeopeTnko-MHOXKECTBEHHBI CMBIC]I BBIYMTAHUS HATypajabHbIX 4Hceld. CBA3b BBIUUTAHUA CO
cioxeHueM. Teopema o CylIeCTBOBAHUU U €IMHCTBEHHOCTH Pa3HOCTH.
10. 3axoHBI BBIYMTAHUS HATYpaJIbHBIX YHCE. TEOpETUKO-MHOKECTBEHHBIN CMBICII TIPABUJI BBIYM-
TaHUs YKCiIa U3 CYMMBI U CyMMBI U3 YHCTIA.
11. Onpenenenue Npou3BEACHMSI LIETIbIX HEOTPULIATEIBHBIX YHCEN YEPE3 CYMMY, €r0 TEOPETHKO-
MHO’KECTBEHHBIN cMbIci. TeopeMa O CylecTBOBaHUM U €AMHCTBEHHOCTH IPOU3BENEHUS BO MHO-
xkecTBe Zy. OmnpenencHue NMPOU3BEIACHHS HATYPAJIBHBIX YHMCEN 4epe3 JEKapTOBO IIPOU3BEIEHUE
MHO’KECTB.
12. 3akoHBI YMHOXeHH. J{0Ka3aTeNTbCTBO KOMMYTATUBHOCTH (MJIM aCCOLIMATUBHOCTH) U TUCTPH-
OYTUBHOCTH YMHOXEHHSI OTHOCUTEIBHO CJIOKEHMSI B KOJUYECTBEHHON TEOpUU HATYpaJbHbBIX M-
Cell.
13. TeopeTuko-MHOKECTBEHHOE OIIpEAEICHHUE JIeeHNs. BBITOTHUMOCTD ATON onepanuu.
14. CBa3b AeneHus ¢ yMHOXEHUEM. 3aKOHBI JIelCHUs. TeOpeTUKO-MHOXKECTBEHHBIN CMBICI ITpa-
BUJIA JIEJIEHUSI CYMMBI Ha YUCJIO.
15. TeopeTuko-MHOKECTBEHHBIN CMBICI JEIEHUS ¢ OCTaTKOM. BBINOIHUMOCTB 3TOH ONEpanuy.
16. HatypanbHoe 4uco Kak pe3yibTaT U3MEPEHUs BeINYUHbL. JlefcTBUS Ha/l YMCIaMH, paccMmar-
pPUBAaEMBIMU KaK MEPBI OTPE3KOB.

[TPAKTUYECKAA YACTD (npumepHble 3ajaHus ISl pELIEHHS] Ha DK3aMEHE)
1). BeinonHeHnue cinoxeHus1, BBIMUTAHUS, yMHOKEHUS U I€JICHUS HATYPAJIBHBIX YHCE B aKCHOMa-
TUYECKOM U KOJIMYECTBEHHOW TEOPUSAX U B TEOPUU U3MEPEHHUS BETUUHH.

2). O6ocHyiiTe BEIOOP NEHCTBUS MPU PELICHUH CIEAYIOIUX 3a/1ay:

- uma nponoson 9 rpspok. ITo Ha 6 IpsJOK MeHblle, yeM nponojon Butsa. Ckonbko
IpsIOK mponoson Burs?
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- Ha crosike Ob110 8 Takcu. 6 u3 HuX yexanu. CKOJIbKO TaKCH OCTaJIOCh Ha CTOSIHKE?

- Crouisip oTpeMOHTHpPOBaN 7 cToj0B U 4 cryna. Ha CKoJIbKO MEHBIIIE OH OTPEMOHTUPOBAI
CTYJIbEB, YEM CTOJIOB?

- B xop3uny nonoxxunu 4 kpacHbIX 516510Kka U 6 3eeHbIX. CKOJIBKO BCEro 010K MONOKIIN
B KOp3UHY?

- BuTts Beipesan 9 3Be3nouek, a CHeX)XKMHOK Ha 4 MeHble. CKOJIbKO CHEKMHOK BbIpe3an Bu-
T4?

- [Iponaser paznoxun 15 anenscuHoB B 3 makeTra nopoBHy. CKOJIBKO areabCHHOB OH TO-
JIOKWJT B Ka)KJbIH MaKkeT?

- Ha mryOy npuimnm 5 myroBull, a KproukoB B 3 pa3a 6ombiie. CKOJIBKO KPIOUKOB MPUIIIN-
1M Ha 1my0y?

- B mecsatunutpoByto KacTpromo Hamuin 3 nuTpa BozAbl. CKOJIBKO €IIe JUTPOB MOXKHO Ha-
JIUTH B 3Ty KacCTPIOJI0?

- ¥V xioyHa 6 nusn u 2 konbla. Bo cKosbKO pa3 MeHbIIE Y HEro KoJiell, YeM LuIsn?
- Mame 7 ner. Ona Ha aBa roza crapie Katu. Cxonbko net Kare?

- JlexxypHoMy HaZo pa3inoxuTh 18 s6mok Ha Omroma, mo 3 sbioka Ha kKaxgoe. CKOJIBKO
om0 eMy moTpeboBanoch?

- [lere octanock monuTh 2 rpsaku, a Murme 3 rpsaku. CKOTBKO TPSAIOK OCTAIOCh MOJHTH
MaJbuuKaM?

- B onHo#t kopoOke 12 kapangarieii, ux B 3 pasza 6osbiie, yeM B apyroi. CKOJIBKO KapaH-
Jlaiei Bo BTOpoii kopoOke?

- ¥V Caum 6but0 10 xHur. /IBe kHuru o nojxapui ToBapuuly. CKOJbKO KHUT OCTaJIOCh Y
Camm?

- Ha BepxHeii nmoske 6 KHHUT, 3TO B 3 pa3a MeHbIIE, YeM Ha HWkKHEH. CKOJBKO KHUT Ha
HUKHEHN TOJIKe?

- Y Konu 65110 7 Mapok, a y @eaun — Ha 3 mapku 60mbiie. Ckonbko Mapok 0bu10 y Genn?

- Ha kaxxpoe nerckoe majibTo HYKHO HNPUIIMTH 4 myroBUllbl. CKOJBKO IMYTOBHI[ HY>KHO
MPUILUTH Ha 7 TAKUX MAIbTO?

- CKOJIbKO KpPOJIMKOB Pa3MECTHJIN pedsTa B 6 KIETKaX, €ClU B KXyl MOMECTHWIN MO 2
KpoJsuka?

- Ha BepxHeit mosike 9 kHUT, ux Ha 5 OoJblle, yeM Ha HUKHEH. CKOJNBKO KHUT Ha HIKHEH
oJike?

3) Bremomnnure YHOpaXHCHHUA, CBA3aHHBIC C JCJIICHUEM C OCTATKOM:

. Haiinure yacTHOE M OCTATOK MPU JIETIEHUU a Ha 8, pe3yJIbTaT 3alUIIUTE B BUJE: a = bg +
r,ecmu:a)a =78, 6=15; 0)a=121, ¢=11; B)a=810, ¢=3l.

. [Ipu nenennu ¢ OCTaTKOM YKCJIa a Ha 6 TIOJIYYWJIM YaCTHOE ¢ U ocTaTok 7. Haiinure: a) a,
ecmue =10, g =6, r=5; 0)eg,ecnu a=137, g=11, r=>3.

. [Ipu nenenuu ¢ ocraTtkoMm yucia a Ha 4 B octaTke nosydaercs . [IpeacraBpTe uncio a B
BUIe 6 g +r,ecima)r=3;, 0) r=2; B)r=1;, t)r=0;, n)r=>,.

o Kaxkoit Bus nMeeT 4ucio a, eciv npu JejIeHrud Ha 6 OHO JaeT B ocTtatke: a) 2; 0) 4; B) 07
Kakwue ele octaTky MOTYT MOJIYYUTHCS TIPU JEICHUN Yncha a Ha 67

o 3anuimTe TpU YKciia, KOTOPHIE MPHU JIeJICHUU Ha 2 atoT octatok 1. Kak Ha3pIBalOTCS 3TH

YHCiIa U KaKOB UX 00Iuil BU?

31



o IIpu nenenun umcen a u ¢ Ha 12 nomyyaeTcss OJUH U TOT ke ocTaTok 9. Kakoil octaTok
MTOJTYYUTCS TIPH JieTieHnr Ha 12 yucna: a)a +6, 0)a—6, B)a- 6?

IIPOI'PAMMA 34A49ETA

1. AkcruomaTHuecKoe OCTPOEHNE MaTeMaTHUECKON TeoprH (AKCHOMaTHYECKUI METO/] B MaTeMa-
THKE).

2. Meron maTemMaTH4eCKOM UHAYKIMU. ET0 CyTh M IPUMEHEHHE.

3. AKCHOMaTHYECKOE ONIPEAEIIEHUE HATypaJIbHOro uncia. Paznuuneie moaenu MHoxkecTBa N.

4. AKCMOMAaTHYECKOE OMNpPENETICHNE CIIOKEHUS HATYpPaIbHBIX (IIEJBIX HEOTPUIIATEIBbHBIX) YHCEIL.
Tabnuua croxeHus..

5. 3akoHsI crokeHus. J[oka3aTeabCTBO aCCOIMAaTUBHOIO U KOMMYTAaTUBHOTO 3aKOHOB CJIOKEHUSI.
6. AkcnomMaTu4eckoe OIpe/ielIeHue YMHOKEHHs HaTypalIbHBIX (IIeJbIX HEOTPULIATEIbHBIX) YU CEI.
Tabnuia yMHOKEHUSI.

7. 3akoHbl YMHOXeHHUs. Jl0Ka3aTenbCTBO MPAaBOro TUCTPUOYTUBHOTO 3aKOHA YMHOXEHHS OTHOCH-
TEJIBHO CIIOKEHMSI, ACCOLIMATUBHOIO M KOMMYTaTUBHOT'O 3aKOHOB YMHOEHHUSI.

8. OTHomIeHUE «O0JbIIe (MEHBIIIE))» Ha MHOXKECTBE HATYPaIbHBIX (LIEJIbIX HEOTPULIATENILHBIX) YH-
cei. Ero cBoiicTBa 1 BUI.

9. CBoiicTBa MHOXKECTBAa HATypaJIbHBIX (LEJIBIX HEOTPULATEIbHBIX) YUCEN: YHOPSI0YEHHOCTD,
0ECKOHEYHOCTh, HAJIMYME HAMMEHBIIIET0 YUCIIa, AUCKPETHOCTh. Bee CBOMCTBA € 10Ka3aTeIbCTBOM.
10. Axkcuomarudeckoe onpeeneHne Bbluntanus. [paBuiia Hax0XKI€HNsT HEN3BECTHBIX KOMIIOHEH-
TOB CJIOKEHHsI ¥ BhlunTaHusl. CylecTBOBaHUE U €IMHCTBEHHOCTh PA3HOCTH (C JI0Ka3aTeIbCTBOM).
3akoHbI BeluMTaHMs. [loKa3aTenbCTBO PaBUIl BBIYMTAHUS YMCIIA U3 CyMMBI U CYMMBI U3 YHCJIA.
11. Axcuomaruyeckoe ornpenaenaeHue aeiaeHus. [IpaBuna Hax0X1eHUsI HEU3BECTHBIX KOMIIOHEHTOB
YMHOXXEHUSI U JeneHus. HeoOxonumoe ycioBue CYIIECTBOBAaHMS YaCTHOTO, €IMHCTBEHHOCTb
yacTHOT0. HeBO3MOXHOCTD JiefieHus! Ha HYIb.

12. 3akonb! aeneHus. Jloka3arenbcTBO AUCTPUOYTUBHOCTH JENIEHHUSI OTHOCUTENIBHO CIIOKCHMS,
IIpaBJI J€JIEHUS IPOU3BEICHUS Ha YUCIIO M YUCIIa HA IPOU3BEICHUE.

13. Cyer 351eMEHTOB KOHEUHOTO MHOKECTBA. [1opsIKOBBIE 1 KOJIMYECTBEHHBIE HATYpaJIbHbIE YHC-
na.

14. Jlenenue ¢ oCTaTKOM K aKCMOMAaTHYECKOM TEOPHM LIEIBIX HEOTPHULATEIBHBIX 4Kcel. Brimos-
HUMOCTb 3TOH omepainuu (6e3 noka3arenbcTBa). [Ipumepbl HaX0XA€HNUS HEMOJIHOIO YaCTHOTO U
OCTaTKa:

- KOI/1a IeiuMoe OOJIbLIe IETUTEN,

- KOT/1a JEIMMOE MEHbILE AEIUTENS,

- KOT'/1a JISJIMMOE PaBHO JIEIUTEIIIO.

15. IlonsTHE cucTeMbl cUUCIIeHUs. Buasl CUCTEM CUMCIIEHUS.

16. Herno3uiimoHHbIE CUCTEMBI CUMCIIEHUS, UX JOCTOMHCTBA U HEJOCTAaTKU.

17. Ilo3uLIMOHHBIE CUCTEMBI CUNCIICHHS, UX BUJIBI.

18. KpaTtkue uctopuueckue CBEJEHUS O BO3HUKHOBEHUHM HEMO3ULMOHHBIX U MO3UIMOHHBIX CH-
CTEM CUHUCJICHUS.

19. [lecsTuuHas 3auCch HATypaJbHOTO YHCIIA, €€ BUbL. Teopema 0 CyIlecTBOBaHUU IECATUYHON
3aIlUCH Y JII000r0 HaTypabHOTO YKcia (C 10Ka3aTeIbCTBOM).

20. Jloxa3aTenbCTBO TEOPEMBI O CPABHEHUH YHUCEIT TTO UX JECATUYHBIM 3aIUCSM.

21. OcobGeHHOCTH Ha3BaHMS 4YUCENl B JECATUYHOIN cuUcTeMe cuucieHHs (oOpaTuTe BHUMaHHE Ha
npoucxoxaeHue Hazpanui uucen 40 u 90).

22. AJIrOpUTM CII05KE€HUSI HATYPAJIbHBIX YUCEIl B AECATUYHON CUCTEME CUUCIICHUS.

23. AsiropuT™ BBIYUTAHMSI HATYPaJIbHBIX YHCEN B JECATUUYHON CUCTEME CUUCIICHHUSL.

24. AiropuT™M YMHOKEHHUSI HATYpaJIbHBIX YUCEIl B JECITUYHON CUCTEME CUUCIICHHUS.

25. AnropuTMm Jie1€HMs HaTypajibHbIX YUCEN B JECATUUHON CUCTEME CUHCIEHMUS.

26. 3anuce ¥ Ha3BaHUE YKCEN B IO3ULIMOHHBIX CUCTEMAaX CYUCIICHUS, OTJIMYHBIX OT JECATUYHOM.
27. Ilepexo OT AECATUYHON 3alUCH YHMCIIA K HEAECATUYHONW U HA000pOT.
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28. BeimonHeHne apuMeTHUECKUX IEHCTBUN C YUCIIaMU B HEJICCATUYHBIX MO3UIIMOHHBIX CHUCTE-
MaxX CUHCJICHHSI.
ITPAKTUYECKAA YACTD (npuMepHble 3aJaHus 1S PELIEHMS] Ha 3a4ETe)
1). 3ameHnTE CyMMY KpaTKOW 3alMChIO YUCIIA:
a) 2X0° +1X0° +3X0; 06)1X° +1xX° +1X+0;
B) 2x° +1X°; r) 89° +759° +6
2). 3anummte yncna 4, 5,6, 11, 103, 1101, B cucteMe cUUCIIEHUS] C OCHOBAHHUEM 5.
3). Haiinure ocHOBaHUE CUCTEMBI cuncieHus:  a) 343, + 232, = 165; 0) 6754« —456,=179;

B) 102, + 212, =34; r) 752.— 647, =67.
4). BeimonauTe yKazaHHble AeUCTBUs: a) (72255 + 657) : 46g; 0) (212125 +1223) : 2125;
B) 76g - 643 —57g - 375; r)232135:325— 1135 3;
1) 54016 — 30526 +3455; e) 17g- 7lg;
k) 402 4657 : 46+; 3) 23 4235 : 21s.

5). 3anummTe B msATepUUHON cucTemMe cuncienus uncna 101,, 1115, 236g.
6). Cxonbko nudp HE0OXOAMMO AJIS 3aMKUCH YHCE:
a) B IECATUYHOMN CHCTEME CUHMCIIEHUs;  0) B IBOMYHOM CHCTEME CUHUCIIEHUS; B) B BOCbMEpHUU-
HOU CHCTEME CUMCIICHHS; T) B CHCTEME CUMCIICHHS C OCHOBaHUEM p?
7). CKONBbKO €TUHUL] COAEPKUT HauOOJbIIee OHO3ZHAYHOE YHCIIO:
a) B IECATUYHOMN CHCTEME CUMCIICHUS; 0) B IBOMYHOMN CHCTEME CUUCIICHHUS;
B) B BOCbMEPUYHON CUCTEME CUHCIICHUS; I') B CUCTEME CUUCIIEHHUS C OCHOBAaHUEM p?

8). [IpencraBpTe pa3zBepHyTYIO 3anmuch uyncia: a) 705602; 6) 3054 ) abc .
9). Pemmre cnenyromue 3a1a4u, UCIOJb3Ys 3alIUCh YUCET B IECATUYHON CUCTEME CUMCIICHUS:

a) B 3-3paunom uucie mecaTkoB Ha 1 Oolblle, YeM €IWHHMI], a COTEH Ha | Ooibire, dem
necsaTkoB. Eciau k aToMy umcily npuOaBUTh YUCIIO, 3allMCAaHHOE TEMU ke Iudpamu, HO B oOpat-
HOM Mopsizike, To nosnyuurtcs 888. Haiitu nanHoe uucio.

0) /IBy3HauHOe uMci0 okaHuMBaeTcs 1udpoii 2. Ecnu cymmy ero ungp yMHOXHUTH Ha 4,
TO HOJYYUTCS YHUCIIO, 3alIMCAaHHOE TeMU e Ludpamu, HO B oOpatHOM nopsake. Halitu nannoe
YHCJIIO.

B) JlaHo nBy3HAYHOE YMCIIO, ITU(pa JECATKOB KOTOPOTO B 2 pa3a MEHbIIE TU(PHI SAUHUII.
Ecnu mexay nudpamu TaHHOTO 4Kcia BOUCATh 3 U Pa3/IeIUTh MOJYyYEeHHOE YHUCIIO Ha JaHHOE, TO
yacTHoe OyzeT paBHO 9, a octatok — 18. Haiinure nanHoe uuco.

r) Cymma nudp 2-3HayHoro yucia pasHa 8. Eciu x 3ToMy uucity npuGaBUTh yIBOCHHOE
YICII0, 3alIMCAaHHOE TEMH K€ LIMPpaMu, HO B 0OpaTHOM mopsaake, To nonyuurcs 114. Haiitu nan-
HOE YUCIIO.

) B nBy3HauHOM umCIe MECATKOB B JIBa pa3a MEHbBIIE, YeM enuHull. Eciu mexay nudpa-
MU 3TOTO 4Kcia mocTaBuTh HUdpy 0, To yrcno yBennuutcs Ha 360. Haiitu ny3HauHOE YKCIIO.

e) B n1By3HauHOM umcIe necsaTkoB B 4 pa3a Oosnbiie, yeM enuHull. Ecim ero nudpsr mome-
HATbh MECTAMM, TO TIOJYUUTCS YACIIO, MEHbILIE JaHHOTO Ha 54. HaliTu jaHHO€E 4uncIo.

k) Cymma tudp 2-3Haunoro yucia pasHa 15. Eciau u3 aToro uncna BEIYECTh YHCIIO, 3aIH-
CaHHOE TeMH ke IudpaMu, HO B 00paTHOM MOpsIKe, TO omyuutcs 27. Haiitu ganHoe uucio.

10). BmecTo 3Be3104€K MOCTABbTE MPOITYIIEHHBIE U PHI:

a) . 4*%3 0) + 5*57; B) .+ *123;
_2* * 3254 422%;
+* 83 *1 6*4g *34%] 5
% %k
% % % % %

11). 3anummTe B AecatuyHoM cucTeMe cumciaeHus uucna: LIX; MMMCMXLVII; CM;
MMMYV; CXXXVII,DCCCXL; CMXCIX,DCCLXXXIX; CIX; CCCLXIV; DCXCIII;
MCMCXVII; XXIX,,DCXXXV; CCCXXXVIIL,DLXI.

12). 3anumure pumckumu nudpamu yucna: 14 368; 49; 303; 500 880; 2 621; 812; 6464;
702; 259 308; 1891; 604; 1263; 1905; 1941; 2000; 3 000; 204; 69.
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13). Pemure 3anauu:

1) Kakoe uucio cogepX T 3 COTHU ThICAY 2 JECSATKA ThICSY M 5 ThICSIU? 5 COTEH ThICSY U 9
TBHICSY? 6 JECATKOB THICAY U 8 THICSU? 8 ThICAY 7 COTEH U 5 1ecATKOB? 4 COTHU U 6 e UHUIL?

2) HazoBuTe u 3anumunTe YUCio, B KOTOpoM: 356 enuuuil kinacca toicssd; 300 e quHUI] IEPBO-
ro Knacca; 25 equHuI BToporo kiacca u 180 enquHull nepBoro kjiacca; 7 €AMHULL BTOPOTO Kjacca
u 6 equHuIl epBoro kiacca; 50 enuHUI BTOPOro Kiacca u SO eIUuHUI] TEPBOTO Kiacca.

3) Hanummre nudpaMu U Ha30BUTE, €IUHHIIBI KAKUX KJIACCOB U Pa3psAOB OTCYTCTBYIOT B
ATUX YUCIAX: TPUCTA ABAALATH MATh MUJUIMOHOB; MATHCOT MUJIJTMOHOB JIBECTHU MATH THICAY; NSATh-
JIECAT MAUIMOHOB CTO IIECTHAECAT IEBATH; TPUALATH MIJIJIMOHOB COPOK.

14). CpaBHuTe uncia:

a) 325174 n 32500184; 6) 418000035 u 418035;

B) 3001257 u 3100257, r) 8060060 u 8006006.
15). 3anumunTe Bce ABy3HAYHBIE YNCIA, B KOTOPBIX YMCIIO JECATKOB B 3 pa3a MEHbILE YUCIIA €IU-
HUILL.
16). Hanumure HanMeHbIIee TPEX3HAYHOE YUCII0, KpaTHOE 3, Tak, YTOOBI IiepBasi ero uudpa obuia
8 1 Bce ocTaynbHble UL ObLIM pa3nnyHbl. CylIiecTBYET JIM HauOOJbIIee TPEX3HAYHOE YHCIIO,
YAOBJIETBOPSIOLIEE 3TUM YCIOBUAM?
17). Kakyto mudpy Hy>kHO npunucats K yuciy 10 cnpaBa u cieBa, 4TOObI MOTYYHIIOCH YUCTIO, Je-
nsmeecs Ha 97
18). Cymma aByx umcen paBHa 715. OMHO U3 HUX OKaHYMBAETCS HyJIeM. Eciii 3TOT HyJb 3a4epk-
HYTb, TO IIOJIy4HUTCsl BTOpoe uncio. Haiinure 311 yncna.
19). Cymma 1Byx HaTypaibHbIX uncen 352. Ecinu Kk MeHbIIEMY U3 HUX CIpaBa MPUIKCATh HYJIb, TO
nojy4urcs 6onpuiee yucio. Halaure 3tu uncna.
20). 3anuuuTe KpaTKyIO 3alUCh JIO0O0ro YKcia, 3alUCaHHOTO B AECSITUYHON CUCTEME CUUCICHUS
¢ nomobo 17 mudp. Ipounraiite ero.
21). CymiecTByeT JId cCUCTEMa CYUCIICHUs, B KoTopoi: a)4+7 =10 u 43 =15;

6)2+3=5wu 23=11?

22). B kakoi cucteme cunciienus: a) 221 3anumercs kak 25;  0) 25 3anumercs kak 2217
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