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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

YK-1 CnocobGeH ocCymecTBIATh TOUCK, KPUTHYECKUW aHAIW3 W CHUHTE3 WH(OpMaIuu, NPUMEHSTH
CUCTEMHBIHN MOAXOA JUIsl pEIICHUs TOCTaBICHHBIX 3a]a4

1.2 Tumbl 3amad mpodecCHOHATBHOW JEATETLHOCTH, K KOTOPBIM TOTOBATCS OOydYaroluecs B paMKax
OCBOEHUS JUCLUIIINHBI:

- KYJIBTYPHO-IIPOCBETUTEIbCKUN

- METOOUYECKUH

- OpPraHMU3aLMOHHO-YIIPABICHYECKUN

- ImegarorudyecKui

- NPOEKTHBIN

- COIPOBOXICHUS

1.3 JlucumriinHa OpUEHTHPOBAHA Ha MOATOTOBKY OOydYaroUIMXCs K MPo(ecCHOHaIbHOM AEATENbHOCTH B
chepe: 01 OOpazoBanue u Hayka (B cdepe MOIMIKOIBHOTO, HAaYaJIBHOTO OOIIEr0, OCHOBHOTO OOIIEro,
cpeaHero obmero o6pa3oBaHus, NPO(EecCHOHATBHOTO O0y4YeHHs, NPOPECCHOHAIBLHOTO 00pa30BaHMS,

JOTIOJTHUTEIBHOTO 00pa30BaHMs)

1.4 B pe3ynbTare 0CBOCHHS JUCUUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(POPMUPOBAHBIL:

O0600ITIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTUYIAN
npodcTangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 1151
(hopMHUpPOBaHUS TPYIAOBOTO
WIH TIPOo(heCCHOHATBLHOTO
JIeHCTBHS

MHankaTtopbl JOCTHKEHUS] KOMIIETEHIIAM

VK-1 Cnocoben
OCYIIECTBIATH MOKCK,
KPUTUYCCKUI aHATTN3 U1
CHHTE3 UH(pOpMAIIHH,
MPUMEHSITh CUCTEMHBIH
TOJIXOJT JJIST PEIICHHUSI
[MOCTaBJICHHBIX 3a1a4

I/ICHOHB3yeT CUCTCMY MATCMATUYCCKHUX 3HAHUU U YMCHI/If/’I,
COCTAB/MIOINYI0O HAYYHYHO OCHOBY MAaTEMAaTHYCCKOIO

06p3.30BaHI/I$I MJIaIInux IIKOJIBHUKOB n
06€CH6‘1HBaIOH.Iy10 BO3MOXXHOCTH ux pa3BUTUA
cpeacTBamu MaTr€MaTHuKu, JJIsL 000CHOBAHHUS

COOCTBEHHBIX BBIBOJOB M BBIHCCCHHA OLICHKH B XOJC
pemICHUA MCTOAUKO-MAaTCMAaTHYCCKUX 3a/1a1

1.5 CormacoBanue MCKIAUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

VYK-1 CnocobGeH OCymIeCTBIATh MOMCK, KPUTHUECKUN aHAaNU3 U CHHTE3 WH(pOpMaluH,
MPUMEHATH CUCTEMHBINH MOAXO/ AJISl PEIICHUS ITOCTABICHHBIX 3a1a4

Ne HaumeHnoBanue ®dopma
/1 TACITATIITNH, o0ydeHus
ONPEACTAOIINX 3aounas
MCXKIUCHUITIIMHAPHBIC (CCMCCTP)
CBA3H 1131411
1 ([KoHnenmmu +
COBPEMEHHOTO
€CTECTBO3HAHUS
2 |MaremaTuka u +
uHpOpMaTHKa
3 | [Ipemnurmomuast +
MIPaKTUKa




4|Co3nanue u +
ynpaBieHue 6azaMu
JIAHHBIX

5 [®unocodus +

6 |duHaHCOBas +
rPaMOTHOCTb:
YIpPaBJICHUE TUUHBIMH
(huHaHCAMH

2. Mecto nucuuninHbl B cTpykrype OIl 6akanaBpuara:

Hucuunnuna «TeopeTnyeckne OCHOBBI MaTeMaTHUKW» OTHOCUTCA K 4YacTH, (popMHpyeMoil ydacTHUKaMU
yueObnoro taHa OIl mo HampaBiaenuto mnoarotoBku 44.03.05 -

0o0pa30BaTeIbHBIX OTHOIICHUH,

[Tenarorundeckoe oopa3oBaHue (¢ AByMs MPOMUISIMH ITOATOTOBKH).

Jucuunnuna « TeopeTnueckue OCHOBBI MaTeMaTUKW» u3zydaercs B 3, 4, 5, 6, 7, 8 cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM qucuMIUIHHEL 14 3.e.
3aouHnas: 14 3.e.

Bun yueOHOM paboThI (BCB;(:;I‘?;:OB)

OO0mas Tpy10éMKOCTb 1M CHUILTTHHBI 504
KonTaktHas pabora 54
Jlexnuu (Jlekiun) 26
[Tpaktuueckue (IIpakr. pab.) 28
CamocrositenbHas pabota (CP) 420
DK3aMeH 18
3auer 12

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmsl TekyIero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
313 1|3
3 cemecTp
1 MHoxecTBa 1 > |2 |32 KontponbpHas
oIepaluy HaJ HUMU pabota
2 CootBercTBHA U > |2 |32 KontponpHas
OTHOILICHUS pabora
4 cemectp
3 DIIEMEHTHI KonTtponbHas
KOMOWHATOPUKH U abora
TEeopuu ’ 21220 ’
BEPOSITHOCTEM
4 DIIEMEHTHI KonTtponbHas
MaTeMaTH4eCKOM 2 1 |20 pabora
JIOTUKU




5 Maremarnueckue KontponpHas
MIOHSITHS U - 1 |20 pabora;
YMO3aKIIOYECHUS TectupoBanue

5 cemecTp

6 AKcHOMaTH4ecKoe KontponpHas
IIOCTPOEHUE pabora
MHOKECTBA
HaTypaJbHBIX U 1 219
LENBIX
HEOTPULIATETHHBIX
qucel

7 TeopeTnko-MHOXKEC KontponpHas
TBEHHBIN MOAXOA K pabora
IIOCTPOEHUIO
MHOKECTBA 1 9
HaTypaJbHBIX U )

LENBIX
HEOTPULIATETIHHBIX
qucel

8 HarypansHoe uucio KonTponbHas
KaK pe3yJabTar 1 ~ 110 pabora
U3MEpEHUS
BEJIMYMHBI

9 3anuce LenbIX KontponpHas
HEOTPULATEIbHBIX 1 ~ 110 pabora
qHCes U aITOPUTMBI
JIIEUCTBUU C HUMH

10 JenumocTsb i > | 10 KontponpHas
HaTypaJIbHBIX YHCEI pabora

11 Pacmnpenue KontponpHas
MHOXXECTBa - 2 |10 pabora
HaTypaJIbHbIX YHCEI

6 cemecTp
12 Anrebpanueckue KontponpHas
BBIPAKECHUS pabora;
3 (3 |44
Tectuposanue;
Hoxnan; Onpoc
13 VYpaBHeHuUs U KontponbpHas
HEPABEHCTBA 3|3 |43 pabora;
Tectuposanue;
Hoxnax; Onpoc
7 cemecTp

14 OCHOBHBIE TOHSTHUS ) 1 |20 KonTtponbHas
TeOMETPUH pabora

15 I'eomeTpuueckue KonTtponbHas
burypsl u ux pabora
CBOMCTBA. > 11 120
[TocTpoenue
reoOMETPHUYECKUX
duryp

16 ITpeoOpazoBanus 12 |20 KontponpHas
IJIOCKOCTH pabora

8 cemecTp




17 I'eomeTrpuueckue KontponpHas
TeNa U UX pabota
2 | 2|45
M300pakeHue Ha
TUIOCKOCTH
18 I'eomeTpuueckue KontponpHas
BEJIMYMHBI 2 |12 |46 pabora;
TectupoBanue

Tema 1. MHoxkecTBa 1 onepaunu Hag Humu (YK-1)
Jlexknus.
[lonssTHE MHOXKECTBA M 3JIEMEHTAa MHOXECTBA, IIyCTOE MHOXKECTBO, NOAMHOXECTBO. KoHeuHble U
OeckoHeuHble MHOXKecTBa. CriocoOb! 3a1aHusi MHOXKECTB. OTHOIICHHUS MEXy MHOXKECTBaAMH. JlMarpaMmbl
Olinepa-BeHnHa. YHuBepcalbHOE MHOXECTBO. PaBHbIE MHOXKECTBA.

Omnepanuu HaJT MHOXKECTBAMHU: OOBCIUHECHHE, TEPECEUCHHUE, PA3HOCTh JABYX MHOXXECTB, TOTOJHEHHUE 0
YHUBEpPCAILHOTO MHOXKECTBAa, CHMMETpHUUYecKas pa3HOCTh. (CBOWCTBA, CBSA3BIBAIONIME  OIEpALUU
oObeMHEHUST W TiepecedeHusi. Yuciao 3JIeMEHTOB B OOBEAMHEHHM W PA3HOCTH KOHEYHBIX MHOMKECTB.
CBoiiCcTBa pa3HOCTH U JIOTIOJTHEHUS.

[lonsitne nexaproBa mnpousBencHus. IlonsTue mnapbl, Koprexka. JlekapToBO MPOM3BEIECHUE YHCIOBBIX
MHOecTB. CBOWCTBa JIeKapToBa NpPOW3BEACHUSA. UHCIO 3JIE€MEHTOB AEKAapTOBAa MPOU3BEICHUS KOHEYHBIX
MHOXXECTB.
[TonsiTre pa3oueHust MHOXKECTBA Ha Kiacchl. Kimaccudukarms.

IIpakTn4yeckoe 3ansATHE.
1. YnpaxxHeHus: Ha 3a/laHle€ MHOKECTBA €ro 3JIEMEHTAMH U XapaKTePUCTUUECKUM CBOMCTBOM; Ha
MIPUHA]JICKHOCTH 3JIEMEHTA 3aIaHHOMY MHOXXECTBY; H300pakeHHE MHOXKECTB M OTHOIIICHUI MEXKITY
MHOXXECTBaMU C TOMOIIBIO0 KPyroB Dilnepa.
2. VYopaxxHeHHUs] Ha 3aJlaHHE M BBISIBJICHHE KOHEYHBIX M OCCKOHEUHBIX MHOXECTB; Ha OTHOILIEHUS MEXKIY
MHOXXECTBAaMH; Ha MPUHAJIEKHOCTh DSJIEMEHTA MHOXECTBY M HCKIIOYEHUE JIMIIHUX 3JIEMEHTOB; Ha
OTpe/IeJICHHUE DIIEMEHTOB IEePEeCeUYeHUs U OObEIMHEHHMsS MHOXKECTB; Ha CBOWCTBA OOBEAUHEHUS U
[IEPECEYEHUsI MHOKECTB; HA PAa3HOCTh U JOIOJHEHHE MHOXECTB M MX CBOMCTBA, Ha YMCJIO JIEMEHTOB B
00bEeTMHEHUH U PA3HOCTH KOHEYHBIX MHOXECTB.
3. VYmpaxHeHusT Ha HaXOXKJICHUE OJIIEMEHTOB JEKapTOBa IPOM3BEICHUS MHOXKECTB; 3aJaud Ha
HCIIOJIb30BAaHUE CBOWCTB JEKAapTOBA NPOU3BEACHUS; 3aJayd HAa YHUCJIO 3JIEMEHTOB B JEKapTOBOM
MIPOU3BEIEHUU MHOKECTB; 331a4H O pa30MEeHNU MHOXKECTBA Ha KJIACCHI.
4. YpakHeHUs Ha KJIacCU(DUKAIHIO.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. N306pa3ute Ha KOOPIAMHATHON MPSIMOM MHOXKECTBO PEIICHUI HEPaBEHCTBA, €CIIHU X -
JNEHUCTBUTENBHOE YUCIIO: a) X > 5; 0) ; B) ; T)
2. Hano muoxkectBo P = {3, 5, 7, 9}. Onpenenute 4ucio BCEBO3MOXKHBIX TTOAMHOXKECTB JAHHOTO
MHOJKECTBA, a 3aTeM 00pa3yHTe HX.
3. Jano mHOXKecTBO A = {72, 56, 513, 117, 324}. CocTaBUTh MOIMHOKECTBA MHOXKECTBA A, COCTOSIIINE
U3 YHCell, KOTOPBIC: a) NeNATCs Ha 4; 0) SBJISAIOTCS ABY3HAUHBIMH YHCIIAMU; B) JCTSATCS HA 5; T) HE EATCS
Ha 10. EcTp 11 cpeau moayueHHbBIX TOAMHOXKECTB TaAKOE, KOTOPOE PaBHO MHOXKECTBY A?
4, YcTaHOBUTH, B KAKOM OTHOIIIEHUHU HaxomaTcst MHOXecTBa A, B, C 1 n300pa3uTh X MPU TTOMOIITH
KpyroB Jidiepa, €clid A - MHOYKECTBO YETHBIX HATypaJbHbIX YUCEN; B - MHOXXECTBO HaTypabHbIX YHUCEI,
KpatHbIX 7; C - MHOXECTBO HaTypajIbHbIX YHCEN, KPATHBIX 4.
5. Iycts A= {1,2,4,6,7,8,9}, B={1,3,4,5,7,9,10}. Haiitu oObenuHeHME, IEpECCUCHUE, PA3HOCTH ITUX
MHOXECTB.
6. Haiinure nexaproBo npoussenenne MHOXECTB A = {5, 9,4} u B = {7, §, 6} u Bbinenure u3 Hero
MMOMHOXECTBO Tap, B KOTOPHIX: a) MepBasi KOMIIOHEHTA OOJIbIIIe BTOPOIA; 0) MmepBasi KOMIIOHEHTA paBHA 5;
B) BTOpasi KOMIIOHEHTA paBHa 7.
7. [TocTpoiiTe Ha KOOPAMHATHOM MJIOCKOCTH MHOKECTBO TOUYEK, KOOPAMHATHI KOTOPHIX YAOBIETBOPSIOT
CJIEIYIOIUM YCIIOBHSIM:



a)XZ{X|XN,O X6}3Y={y|yza'3<y<2};
0) X={x[xN,1<x 4}, Y={y[yR,y5};
B)XZ{X|XR7X _4}5Y={y,yRay<4}

8. JlaHbl MHOXeECTBA: A - ABY3HAYHBIX YKceN; B - 4eTHBIX HaTypanbHbIX uncenl; C - HaTypaJlbHbIX
YHUCeJl, KpaTHbBIX 4.
9. BrrsicHuTe, 1ekapToBO MPOU3BEICHUE KaKUX JIByX MHOXECTB H300pakaeTcs Ha KOOPAMHATHOM

IUIOCKOCTH B BUJIE MIPSIMOTO YIJIa, KOTOPBIN 00pa3yeTcs Mpy NepecedyeH KOOPAUHATHBIX OCEH.

10. BersicHUTe, B KaKHX CIIy4asiX KJIacCU(pUKAIUS BBIIOJIHEHA BEPHO: @) TPEYTOJILHUKH JIENISITCS Ha
MPSIMOYTOJIbHBIE, TYIIOYTOJIbHbIE U paBHOOEIPEHHBIE; 0) YIVIbl KIIaCCUPUIUPYIOTCS Ha OCTPbIE, MPSMbIE U
pa3BepHYThIE; B) LIEJbIE YHCIa MOKHO pa30UTh HA HaTypasbHbIE Ynucia, yucio 0 u oTpHUlaTeIbHbIE 1Ielble
YHClia; T) IIarojbl PyCCKOTO SI3bIKa JAETSATCS Ha IIAroJibl HaCTOAIIETO, MPOLIEAIET0 U OyIy1ero BpeMeHu; 1)
MpeI0KEeHNs OBIBAIOT IJIaBHbIE U BTOPOCTEIIEHHBIE.

11. MmuoxectBa P pom6oB, T TpeyroasankoB 1 K MHOTOYTrOIbHHUKOB, UMEIOMNX Yroil 30°, SBISIOTCS
MOJAMHOXKECTBAMH MHOXXECTBAa M MHOTOYToJIbHMKOB. [TocTpoiiTe kpyru Ditnepa i TaHHBIX MHOXECTB,
YCTaHOBHUTE, HA CKOJILKO HETIEPECEKAIOIINUXCS 00IacTei pa3ouiics KpyT, H300paKaroImuii MHOXKECTBO M, u
JUIS BCEX MHOXKECTB, N300paKEHHBIX STUMU O0JIACTIMU, YKAXKHUTE XapaKTepUCTUYECKOE CBOMNCTBO.

12. TlpousBenurte pa3OrMeHHE HA KJIACCHl MHOXKECTBA IIEJIBIX YUCE, HCTIOIb3YsI CBOMCTBA «OBITh KPATHBIM
4» 1 «OBITh KPAaTHBIM 5».

Tema 2. CoorBercTBUs M oTHOIIeHUd (YK-1)

Jlexknus.
[ToHATHE COOTBETCTBUS MEXAY IeMEHTaMU MHOKECTB. CriocoObl 3a1anusi cooTBeTcTBUi. ['pad u rpadux
cooTBeTcTBUS. OTOOpakeHHEe W ero BUABI (MHBEKIHS, CIOpBEKIUs, Ouekinus). [loHATHE MOIIHOCTH.
CooTBeTcTBUSI 0OpAaTHOE M MTPOTHBOIMOJIMKHOE JTaHHOMY.
Yucnoseie ¢pynknuu. CiocoOwl 3aaanus ¢pyHkuuid. Hekotopsie cBoicTBa (PyHKIIHIT: MOHOTOHHOCTH, OTPaHHT
np. Ilpsmass u oOpaTHas TPONMOPIIMOHAIBHOCTH, WX CBOMCTBA, Tpaduk. Mcmomp3oBaHue CBOWCTB IIp:
MIPOMOPLIMOHAILHOCTH JIJIs1 pEUISHHs TEKCTOBBIX 337a4 HAaYaJIbHOTO Kypca MaTeMaTHKH.

[TonsiTie OWHApPHOTO OTHOWICHHMSI MEXay »diieMeHTamu. I[pad um rpaduk orHomenuiti. OOpaTHbIE H
MIPOTHUBOIIOJIOKHBIE OTHOMIEHUs, WX Tpadbl u rpaduku. CrocoObl 3amanust oTHomeHH. CBoOWCTBa
OTHOILIEHUH: pe(drIeKCUBHOCTb, CUMMETPUYHOCTb, TPAH3UTHUBHOCTb, CBSI3HOCTh. TeopeMa O CBs3U
OTHOILIEHUS PKBUBAJIEHTHOCTHU C pa3OneHneM MHOXKECTBA Ha Kiacchl. OTHOIIEHHE MOPAIKA.
[Tonsitne anrebpanueckort omepanuu. CBolicTBa anreOpamveckux orepainuid. [lonsTtue anreOpandeckoit
cTpykTypsl. ['pynnsl. Konsua. [Tomns.

IIpakTnyeckoe 3ansATHE.
1. YopakHeHus Ha 3a/1aHUe COOTBETCTBHUH C MOMOIIIBIO MPEJIOKEHUS C IByMsI IEPEMEHHBIMU U rpada;
3aJ1aud Ha cooTBeTcTBUA "Oonbiie", "Menbie", "Menbie Ha 1", "MeHbie B 3 pa3a', "ducio X B 1Ba paza
Oosbire yncna y" u p. YpakHEeHUs Ha 3aJjaHie OOpaTHOTO COOTBETCTBUS M ITOCTPOCHHUE rpaduka
00paTHOTO COOTBETCTBUS; Ha 3a7aHue (PyHKIIMOHAILHOTO U B3aMMHO-OJHO3HAYHOTO COOTBETCTBHIA.
2. YnpaxHeHUsT Ha OTpaOOTKy MOHATHA OMHAPHOTO OTHOUICHHWS, CBOWCTB OTHOUICHWH M OCOOEHHOCTEH
rpad)oB OTHOIICHWH; MOCTpoeHHE TpadoB OTHOIICHHI, HA OTHOIICHHWE SKBUBAJICHTHOCTH U TOPSIKA;
pa30ueHre MHOXKECTBA Ha KJIACCHI.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Crynenrt 3amnarun 3a kaury 700 p., 3a rerpanp 30 p., 3a kapangam 15 p., 3a kucrouky 17 p.
CooTBeTcTBHE MEXTy KAKUMU JIByMSI MHO)KECTBaMH TIpH 3ToM ycTtaHoBieHo? [loctpoiite rpad sToro
COOTBETCTBHSI.
2. X - MHOXeCTBO reoMmerpuueckux ¢uryp (puc. 25), Y = N. Mexay 3TUMH MHOKECTBAMH yCTaHOBIJICHO
cootBercTBue P: "[IpsmMoyrompHUK X WMeeT Iuiomanb, paBHyio y'". Iloctpoiite rpad coorBercTBus P.
SIBngercs 1M OHO B3aMMHO - OJJHO3HAYHbIM? DYHKIIMOHAIBHBIM?

3. IMocrpoiite rpaduk GyHKIMK , eciu ee 00IacTh onpeaeneHus X TakoBa: a) X =R ; 0) X=[0; 4]; B)
X={-2,-1,0, 1,2}.



4. TlpuBeaute mNpUMEPHl TpeX YNPaKHEHUH U3 YYEOHMKOB MAaTEeMaTHKH HauyalbHBIX KJIacCOB, MU
BBIITOJTHCHUH KOTOPBIX MOKCT GBITB OCYHICCTBJICHA MPONCACBTUKA ITOHATHA (bYHK]_II/II/I

5. BLIHCHHT@, Kakas 3aBUCHUMOCTb CYIICCTBYCT MCKAY BCIMYHMHAMU, JAHHBIMHA B 3a/1a4€C, U PCIINUTEC €C:

a) U3 24 xr mosoka moyrydaeTcst 3 K CIIMBOK, U3 20 KT CIIMBOK MOJydaeTcs 4 Kr CIIMBOYHOTO Macia, a u3 12

KI' CJIMBOYHOTO Macja rmoiydaercs 9 kr ToreHoro Macia. CKOJIbKO KI' TOIJIEHOTO Maciia MOYKHO TOJIYYUTh
n3 2400 kr MoJoka?

0) /IBa cTonsipa OTPEMOHTUPOBAIIN CTYNIbEB MOPOBHY. IlepBhlii cromsip paboTan 6 qHei, pemoHTHpys 1o 10
CTYJIbEB B JICHb, @ BTOpO paboTan 5 qHeil. I1o CKobKy CTynbeB B AI€Hb PEMOHTHPOBA BTOPOi CTOISIP?

6. OpHa W3 CTOpPOH NpsAMOYroJibHHKa 3 cM, a apyrag - X cM. KakoBa miuowmaznb (y, cM2) 3TOro
npsmoyroiabHuka? IloctpoiiTe rpaduk MoaydyeHHOTO COOTBETCTBUS NPHU YCIOBUH . JlOKakuTe, 4TO 3TO
COOTBETCTBHE - (PYHKITHSL.

7. Ioctpoiite rpad oTHOMICHHS «OOJIbINIE UK PaBHOY, 3aIaHHOTO HAa MHOXKecTBe {0, 1, 2, 3, 4}. Kak 3anath
3TO OTHOILIEHUE MPY MOMOIIIM HEPABEHCTBA C ABYMSI IEpeMEHHbIMU?

8. MHoxectBo M uieHoB cembu BonkoBbix coctoutr u3 otua Mwuxawna IlerpoBuya, marepu Bepsbl
WNBanoBubl u pgerer: Tomu, Karu, Iletm 1 Onu. Mexnmy WieHaMHu CEMbU CYIIECTBYIOT pa3IMYHbIC
oTHomeHus1 poactea. [locTpoiite rpadpl OTHOMICHHH: a) «OBITH OYEpPhIO; O0) «OBITH OpaToM; B) «OBITH
MaTephIoy.

9. Ha MHOX€eCTBe OTpe3KOB 3a7aHbl oTHOIIEHUA P - "nnunuee", u M - "umeTs onHy U Ty *e JuHy". Kakoe
U3 HUX SIBJIIETCS OTHOIIIEHHWEM SKBHUBAJICHTHOCTHU?

Tema 3. dsieMeHTHI KOMOMHATOPUKH U TeopuH BeposiTHocTei (YK-1)

Jlexknus.
Komb6unaropusie 3anauu. [lpaBuna cymmel 1 npousBeneHus. Pa3Merenre, nepecTaHOBKU C TOBTOPEHUSIMH
u 0e3 moBropeHuil. Coueranusi 6e3 moOBTOpeHU. YUCIIO MOIMHOXKECTB KOHEUHOTO MHOXECTBA. PemieHue
3a]1a4 KOMOMHATOPHOTO COJCPKAHUS B HAYAJIbHOM Kypce MaTeMaTuKe.
Crny4aitabie coObITHSA. BEeposSTHOCTH COOBITHS U €€ BBIYHUCIICHUE

IIpakTH4eckoe 3aHATHE.
1. Pemenrie KOMOMHATOPHBIX 3a]1au C UCIIOIB30BAHUEM MIPABHUII CYMMBI U ITPOU3BENICHUS, a TAKKE
OCHOBHBIX KOMOMHATOPHBIX KOHCTPYKIIHI; YIIpa>KHEHUI Ha BBISIBJICHHE KOMOMHATOPHBIX KOHCTPYKIIHII B
3a/1a4ax Ha4aJIbHOTO Kypca MaTeéMaTHKH.

2. VopaxHeHHs] Ha Paclo3HABAaHUE JIOCTOBEPHBIX M HEJOCTOBEPHBIX, PAaBHOBO3MOXHBIX, HEBO3MOXHBIX,
CIIy4aifHbIX COOBITHIA; Ha BEIYHUCIICHHE BEPOSATHOCTH MOSBICHUS CITYyYailHOTO COOBITHSI.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. llIxonsHuKHM U3 Bonrorpaga coOpainch Ha KaHUKYJIBI Moexatb B MOCKBY, TOCETHUB 10 gopore Huxuui
Hosropoa. 13 Bonrorpana B Huxanii HoBropoa MOHO OTHpaBUTHCS HA TEIIOXOJIE€ WIIH MOE3E, a U3
Hwxuero HoBropona B MockBy - Ha camoJieTe, Teroxoe win aBrooyce. CKOJBKUMU Pa3TuIHBIMU
criocobamMu MOTYT pedsiTa OCyIIeCTBUTh CBOE myTemiecTBre? Ha3oBuTe Bce BO3MOXKHBIE BAPUAHTHI 3TOTO
My TEIECTBUS.
2. CkombKUMU CrIoco0aMu MOKHO BBIOpaTh U3 36 4eoBeK mpejaceaaresis CoOOpaHus u cexperaps?
3. CKOJIBKO BCEBO3MOXKHBIX TPEX3HAUHBIX YMCEJ MOXKHO COCTaBUTH U3 1udp 1,2,3 u 4 Tak, 4ToObl LU PHI B
3aIyCH YHClia HE TIOBTOPSITUCH? MI3MEHUTCS Ji pelieHne dTOW 3a/1auu, eciu BMecTo 1udpsl 4 Oyner nuudpa
0?
4. CKOJIbKO BCEBO3MOKHBIX UEThIPEX3HAYHBIX YUCEN MOYKHO COCTaBUTh, UCIOJB3YS JJI UX 3alUCH LUDPHI
1, 2, 3 u 4? KakoBa pa3HOCTh MEXIYy CAMbIM OOJIBIITMM M CAaMbIM MJICHHKUM W3 HUX?
5. YeTBepo CTYAEHTOB c1al0T 3k3aMeH. CKOJIBKMMH CTIOCO0aMU MOTYT OBbITh MOCTABIEHBI UM OTMETKH, €CITH
M3BECTHO, YTO HUKTO U3 HUX HE MOJYYHUT HEYIOBIETBOPUTEIHHON OLICHKU?
6. Ha tuspke ais urpel B Bosieii0on u3 15 4enoBek HY)KHO OTOOparh TeX, KTO Oy/leT y4acTBOBaTh B TPEX
TaliMax, MPUYEM OJIMH YEJIOBEK MOXKET y4acTBOBAaTh BO BcexX Tpex urpax. CKOIbKUMHU CIIOCOOaMU MOKHO
0TOOpAaTh YYaCTHUKOB?
7. A — u3BJIeYeHHe U3 YPHBI ¢ 36 3aHYyMEpPOBAHHBIMH IIAPaMH IIApa ¢ HOMEPOM KpaTHbIM 5, B —

H3BJeYeHHe W3 YPHbI ¢ 36 3aHyMepOBaHHBIMH ILIapaMH IIapa ¢ HOMepoM KparHbIM 7. Haiitm
coObITusi A+ B u A *B.
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8. B smiuke MMCBbMEHHOTO CTOJA JIeXKaT 15 OJMHAKOBBIX pydye€K, B YETHIPEX W3 HUX YEPHBIH CTEP)KEHb, B
11-tn cunmii. KakoBa BEpOSATHOCTB TOTO, YTO CTEPKEHb CUHUI? UepHbIii?
9. BepoATHOCTB, YTO OJHOMY YUYEHHKY YAACTCS CIIUCATh KOHTPOJBbHYIO padoty 3/5, npyromy — 2/3. KakoBa
BEPOSTHOCTb, YTO CITUIIET PEIIeHUE XOTA Obl OIUH YYCHUK?
10. Omgna moxapyra omo3gaeT Ha MPAKTUYECKOE 3aHATHE C BeposTHOCTBIO 1/3, BTOpas — 4/5. Kakosa
BEPOSITHOCTH, YTO OMO3JAaeT XOTs ObI O/1HA Mmojpyra’?

Tema 4. JjeMeHTHI MaTeMaTH4eckoi Joruku (YK-1)

Jlekuus.
Jloruka BbIcka3bpiBaHUU. [loHATHE BbICKa3biBaHMs. [IpocThie M CiOXHBIE BbICKa3biBaHUS. (OCHOBHBIE
JIOTUYECKUE CBS3KU «HE», «HEBEPHO, UTO», «U», «HIH», «ECIH..., TO...», «TOTAAa W TOJBKO TOTAA.
Jlornueckue omnepanuyu HaJl BbICKa3bIBAHUSMH: JIOTUYECKOE OTPHUIIAHWE, KOHBIOHKIHUS, IU3BIOHKIIMS,
AMIUTAKAIMS, SKBUBAJICHIMSA. TaOMWIbl HMCTUHHOCTH JIOTHYECKHX ornepanuii. OCHOBHBIC CBOWMCTBa
JIOTUYECKUX orneparuii. @opMyIibl JOTUKUA BbICKA3bIBAHUM.
BrickazpiBatenbabie  (OpMBl  (TIpEIUKATHI) U Olepalvy HaJ HUMU. MHOXECTBO HMCTUHHOCTH
BBICKA3bIBATEIILHON (hOPMBI.
BrickaspiBanus ¢ kBaHTOpamMu. KBaHTOp OONIHOCTH M CYIIECTBOBAHMS. YCTAaHOBJIICHHE 3HAYCHUIH
WCTUHHOCTHU BBICKa3bIBAaHUU ¢ KBaHTOpaMHU. BhICKa3bIBaHUS C KBAHTOPAMH B HAYaJIbHOM KypC€ MAaTEMaTHKH.
[IpaBuna nocTpoeHus OTpULIAHUIN BhICKa3bIBAHUHM, COIEPIKAIINUX KBAHTOPBI.
[Ipumeps! penieHnst OCHOBHBIX THUIIOB JIOTHUECKHX 3a71a4 C UCIIOJIb30BaHUEM areOphbl BEICKA3bIBAaHHIHA.

IIpakTnyeckoe 3aHsATHE.
1. YnpaxHeHus: Ha BBISIBIIEHUE JOTUYECKON CTPYKTYPbI IPEII0KEHUS;
2. YopakHeHHUs Ha YCTAHOBJIEHWE WCTUHHOCTU WJIW JIOKHOCTH BBICKA3bIBaHM; HAa COCTABJICHUE TaOJIUII
WCTUHHOCTHY;
3. Pemenue 3ama4 Ha pacrio3HaBaHHE OOBEKTOB; HA TIOCTPOCHHUE OTPHIIAHUS BBICKA3BIBAHUS; YIPAXKHECHUS
Ha OTpabOTKY MOHSATUN JJOTHYECKOTO CIIECAOBAHMS M PABHOCHIBHOCTHU ISl OJHOMECTHBIX BBICKA3bIBAHUN U
BBICKA3bIBATEIBHBIX (POpPM.
4. YpasxHeHu€E Ha IOCTPOEHUE OTPULIAHUN BBICKA3bIBAaHUI C KBAHTOPAMHU.

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.

1 1. IpencraBuTh BhICKa3bIBaHUs B BUJIE JTOTHUECKUX (hopMyn: a) Eciu moiinents ryisith, TO BO3bMEIITHh
¢ co0oii 30HT WK HaJIeHEeNTh ai;, 0) YenoBek royiofieH Toraa U TOJIBKO TOT/a, KOT/Ia OH HE yMEeT
roToBUTh; B) CTYIEHT HE Cllajl CECCHIO, CIIEI0BATENLHO, OH Oy/IeT OTYHCIICH.

2 2. IlocTpoiiTe oTpUllaHUE CAEAYIOMX BhICKA3bIBAHUHN U BBIACHUTE, YTO UCTUHHO - TAHHOE
BBICKa3bIBAaHUE WJIM €T0 OTpUIIaHKE: a) mpou3BeneHue yucen 4070 u 8 meHbIe cymmbl uncen 18396 u
14174; 6) yactHOe uncen 25842 u 6 meHbie paznocty yucen 14150 u 9833.

3 3. Ilyctb A - UCTUHHOE BbICKa3blBaHUE, B - 10HOE BhICKa3biBaHue. ONpeaeuTb 3HaYCHHE
HMCTUHHOCTH CJEIYIOLIUX CIIOKHBIX BbICKA3bIBAHUMN:

a) ;0) ;B) ;1)
1 4. CocTaBuTh TAOIUILy HICTHHHOCTH VIS CIENyIOMUX popMyi: a) ; 0) ; B)
5. Ha muoxectBe X = {-2, -1,0, , 1,2, } 3amansl BeicKa3biBaTenbHbIe (hopmbl C(X): " X -HaTypaibHOE

gucno " u D(x): " x - apobHoe uncino ". Chopmymupyiite BeickazsiBanus C(1) D(1), C(0) D(0), C(-2)
D(-2) u naiiguTe ux 3Ha4Y€HUs UCTUHHOCTU. BepHo nu, yto 7?2 ?

6. CocTaBbTe OTpHUIIAaHUE BBICKA3bIBAHHWI IByMs crioco0amu: a) Bee ydammecs rpynmbl cAaid SK3aMeH o
Martematuke; 0) Hexoropelie yuamuecs kiacca - ONIMYHUKH; B) B m000M TpeyroibHIKE CyMMa BHYTPEHHHUX
yrioB paBHa 180° 1) Ilo kpaitneit mepe, omno u3 uucen 10, 11,12 pemutcs Ha 2; 1) Hexoropeie
napaJuiesibHble IpsiIMble He mepecekarorcs; €) Haiinercs TpeyroabHUK ¢ AByMs MpsIMBIMU yIiiamu; k) Bo
BCSKOM TPEYTOJIbHUKE CyMMa JIFOOBIX IBYX CTOPOH OOJIbIIIE TPEThEH.

7. JIOKa)KuTe UM ONPOBEPTHUTE CIIEAYIOIINE YTBEPKACHHUSA:

a) CyMMa JIFOOBIX TPEX MOCIIEeA0BATEIbHbBIX YHCEN KpaTHa 3;

0) BCSIKOE JIBy3HAYHOE YUCIIO, 3aMMCAHHOE MPHU MTOMOIIN OJIMHAKOBBIX PP, KpaTHO 11;
B) B HEKOTOPBIX MapajuieiorpaMMax JuaroHajal He PaBHBL.
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Tema 5. MaremaTnueckue noHsiTus U ymosakiardenus (YK-1)
Jlekuus.
MaremaTrudeckue MOHATHS M MX XapakTepucTuku. OO0beM H copepkaHue MoHATHS. OTHOIICHUS MEXKITY
noHsATUAMHA. Onepanuu ¢ MOHATUSAMH: 0000IIEHUE, OTpaHUYEHUE, ONpeecHue, aeneHue. TpeboBaHus K
ompeneneHuto moHsATui. OnpenenseMple U HeonpeneasieMble TOHATHSA. CIOCOOBI ONpeeICHNUs TTOHATHA.
CrpykTypa onpenesieHus: Yepe3 poa U BUI0BOE OTIIMYHUE.

YMo3akmoueHusT U WX BUABL. VHIYKTUBHBIE W JIEAYKTUBHBIE YMO3AKITIOUCHHsSI, YMO3AKIIOUEHHUS TIO0
aHajoruu. CXembl IelyKTUBHBIX yMo3akitoueHui. [TomHas naxyKims.

CrocoObl MaTeMaTH4YeCcKoTo JA0Ka3aTeNbCcTBa. JleIyKTUBHBIA BBIBOJ - OCHOBHOM CIIOCO0 MaTeMaTHYeCKOTO
JOKa3aTeabCcTBa. lcromp3oBaHue B TIpollecce A0Ka3aTehbCTBA OCHOBHBIX 3aKOHOB JIOTHKH: 3aKOH
TOXKJIECTBA, HEMPOTHUBOPEYMS, JOCTATOYHOTO OCHOBaHUS. I[IpsMble W KOCBEHHBIE JIOKa3aTelIbCTBA.
Jloka3aTeabCTBO METOAOM OT MMPOTHBHOTO.

IIpakTnyeckoe 3ansATHE.

VYrpakHEeHUS Ha yCTaHOBKY OTHOIICHUH MEXAY IMapamMy MOHATHI; N300pakeHHe ¢ TIOMOLIbIO KPYTOB
Diinepa OTHOLIECHUH MEXy 00beMaMH MOHITUIN; BBIJEIICHUE ONPENEISIEMOT0 U ONPEIEISIONIETO MOHATHIA,
POIOBOr0 MOHATHUSA (10 OTHOILEHUIO K ONPEAENIIEMOMY) U BUIOBOTO OTINYHS.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.

1. Cpenu cienyromux CBOWCTB BBIJCTUTE TO, KOTOPBIMH 00afiaeT KBaapar: a) TUaroHalIu AT ApyT Apyra
B TOYKE TIepeceueHus MormnoiaM; 0) AMaroHaiu JeNAT yIibl monoiaM. Kakumu U3 3THX CBOMCTB o0nagaer
PSMOYTOJIBHUK? Mapasuienorpamm? pomo?

2. Copa3MepHBI JIU CIAEAYIOIINUE ONPEICTICHUS:

a) OcTpOyrojabHBIM TPEYTOJBHUKOM Ha3bIBAETCSI TPEYTOJIBHUK, Y KOTOPOTO €CTh OCTPBINA yrodl.

0) [IpssMOYTONBHBIM TPEYTOILHUKOM HAa3bIBAETCSI TPEYTOJIBHUK, Y KOTOPOTO €CTh MPSMOIl YToJl.

3. EcTb J1n tornveckue OmumoOKY B CIEAYIONMX onpeaeneHusx? Ecnu ecTb, To UCTIpaBbTe HX.

a) [IpsAMOyTOTEHUKOM Ha3bIBAE€TCS YETHIPEXYTOIBHUK, Y KOTOPOTO MIPOTHUBOIOJIOKHbBIE CTOPOHBI PABHBI.
6) buccexrpucoii yria Ha3pIBaeTCs MpsiMasi, KOTOpast JEJIUT YToJl MOTOIaM.

B) CnoxeHneM Ha3bIBaeTCs IeUCTBUE, TPU KOTOPOM YHCIIa CKIIaIbIBAIOTCS.

r) PaBHOCTOPOHHUM TpPEYrOJbHUKOM Ha3bIBA€TCs TPEYIOJIBHUK, Y KOTOPOIO paBHBI BCE CTOPOHBI M BCE
YIVIBL.

n) IlapamnenorpaMmMoM Ha3bIBa€TCSI MHOTOYTOJbHUK, Y KOTOPOIO NPOTHUBOIOJIOXKHBIE CTOPOHBI IONAPHO
NapajuleIbHBbIL.

4. JlaiiTe onpenencHue: TYMOYyTOILHOTO TPEYTOIbHUKA, PABHOOCAPEHHOTO TPEYroNbHIKA, Tpanerun. Kakue
MOHSITHSI BBl BHIOpAIM B Ka4eCTBE POJOBOTO B KakJaoM ciydae? Kakue CBOWCTBAa BKIIIOYWIA B BHIIOBOE
otimune?

5. IlpaBUIbHO JIM IPOU3BEACHBI CICIYIONINE ACICHUS MOHATHUS "UeThIPEXYTOJbHUK':
a) YEThIPEXYTOJIbHUKU MOTYT OBITh MPSIMOYTOJILHUKAMH U KBaJ[paTaMu;
0) YeTHIPEXyTOJIPHUKN OBIBAIOT MapaJIIeIIOrpaMMaMH U TPANeIusIMu;

B) YETBIPEXYTOJbHUKH MOTYT OBITh MapajuieorpaMMaMi, TpPalelUsMU U YeThIPeX-yroJbHUKAMH, He
ABJIIOLIUMUCS HU NTapajuieJIOrpaMMaMH, HU TPaIeUsIMU.

Tema 6. AkcuOMaTH4YeCKOe MOCTPOCHUE MHOKECTBA HATYPAJIBbHBIX M LeJbIX HEOTPULATEIbHbBIX
qucea (YK-1)
Jlekumus.

[TonsiTie 00 akcCMOMAaTUYECKOM MOCTpOeHUU Teopuu. OCHOBHBIC TIOHSATHS M aKCHMOMBI. AKCHOMBI [leaHo.
Onpenenenre 1eaoro HEOTPULATEBHOIO YK CIIa B aKCHOMaTHYECKOM TEOPHH.

OmnpeneneHre CIOKEHUS W YMHOXEHHS LENbIX HEOTPHULATENbHBIX 4YHCeN. TaONuibl CIOXKEHHUS H
YMHOEHHUA. 3aKOHBI CIIOKEHUS W YMHOXeHHs. OrnpenenieHusl BbIUYMTaHUSA U JeneHus. HeBo3MOXHOCTH
NIeJIeHUs Ha HyJb. /[enenue ¢ ocTaTkoMm.
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YIopsiI04EHHOCTh MHOXKECTBA HATypalbHbIX yucel. [IoHaTHe OTpe3ka HaTypaJlbHOIO psifia YUCEN U cUeTa
VIEMEHTOB KOHEYHOIO0 MHOXKECTBa. lIOpsAnKOoBbIE M KOIMYECTBEHHBIE HaTypajlbHble 4uciaa. Meron

IIpakTH4Yeckoe 3aHATHE.
1. YnpaxxueHus Ha OTpabOTKY MOHATHUSA 1IEJI0T0 HEOTPULATEILHOTO YHCIIA B aKCHOMATHYECKON

2. YHpa)KHCHI/ISI Ha OTpa6OTKy MMOHATHH CJIOKCHHUS U YMHOXCHUA, BBIYUTAHUA U OCJIICHHUA LCIIBbIX
HCOTPUIATCIIbHBIX YHUCCIT U JOKA3aTCIIbCTBA UX CBOMCTB.

3. 3agauM Ha UCIOJIb30BAaHUE CBOMCTB CJIOXKEHUS W YMHOXEHHUS MpPHU BBINOJHEHUU 3alaHUU
3ajaHus 1J151 CAMOCTOSITEIbHOM PadoThlI.

1. IToka3aTh, YTO MHOXECTBO LIEJIBbIX HEOTPULIATENIBHBIX YHCE SIBIISIETCSI MOZIEIbIO CUCTEMBI aKCHOM

2. HUcnonw3ys onpeesieHne CI0KEHUs B aKCHOMaTHIECKOW TEOPUH, HAMTH 3HAUCHUSI BBIPAKCHUI: a)

3. BomonHuTh npeoOpa3oBaHusl BhIPRXKEHUH, NMPUMEHUB aCCOLMATUBHOE CBOWCTBO CIOXKEHUS: a)

(12+3)+17; 6) 24+(6+19); B)27+13+18.

4. U3BecTHO, uTo a+b=17. Uemy paBHo: a) a+(b+3); 6) (a+6)+b; B) (13+b)+a.

5. Ucnonw3ys onpenenieHne yMHOKEHUSI HAWTH 3HAYEHUS BhIpakeHuid: a) 3-3; 6)3-4; B) 4-3.

6. 13BecTtHO, uTo 37-3=111. Mcnonb3yst 3TO paBEHCTBO, BHIYUCINTE: a) 37-18; 6) 185-12.

7. Kakue cBoiicTBa yMHOXEHHsI OyIyT HCIOJB30BaTh ydalluecs HadajdbHBIX KIACCOB, BHIMOIHSS

CIIeyIOINe 3aJaHus:

1) MoxxHO 11, HE BBIYMCIISAS, CKA3aTh, 3HAUCHUS KAKUX BBIPaKEHUH OyIyT OAMHAKOBBI:

a)2-5+2-3; 06)5-3+2); B)(5+3)-2.

2) BepHsl 11 paBeHCTBA:

a)19-5-2=19-(5-2); B)3:5+8:-5=3+8)"5;

6)(4-10)-13=4-10-31; r7-(6+8=7-6+8-7.

3) MOXHO 111, HE BBIIIOJIHSAS BBIYUCICHUM, CPABHUTH 3HAYEHUSI BHIPAYKEHUI:

a)60-42+3-42...63-40+ 63 -2;

6)59-90+59-5...50-95+9-095.

8. Ommcarh BO3MOXKHBIE CITOCOOBI BBHIYMCIICHHS 3HAYCHUS BBIpakKeHHs Buja: a) (at+b):c;0) a:b:c;B)

(a'b):c. [IpennoxeHHbIe CIOCOOBI MPOMIIIIOCTPUPOBATH HA TIPUMEpaXx.

Tema 7. TeopeTHKO-MHOKeCTBEHHbIH MOXX0/ K MOCTPOCHUI0 MHOKECTBA HATYPAJIbHBIX U IEJIbIX
HeoTpuuareJbHbIX uyncesa (YK-1)
Jlekuus.
Kparkue wncropuueckne CBEIEHHS O BO3HMKHOBEHUH IIOHATHS HATypajJbHOTO YHCIA W HYJS.
PaznuuHble mOAX0Apl K TOCTPOCHHUIO MHOXKECTBA ILIEJIBIX HEOTPULATENbHBIX uHcell. [lopsakoBeie u
KOJINYECTBEHHbIE HaTypajbpHble uncia. CueT. TeopeTMKO-MHOKECTBEHHBIM CMBICI OTHOLIEHUS

TeopeTuKO-MHOXKECTBEHHBII CMBICII CYMMBI, Pa3HOCTU HaTypalibHbIX uncell. OnpeaeneHue CyMMBbl,
€e CYIICCTBOBAaHHME W EIMHCTBEHHOCTh (C JIOKa3aTeNbCTBOM). 3aKOHBI cliokeHHs. OmpeneneHue
Pa3HOCTH, €€ CYIIECTBOBAaHUE U E€AMHCTBEHHOCTH; TEOPETUKO-MHOKECTBEHHBIM CMBICI BBIUUTAHMS
YHUCJia U3 CYMMbI U CYMMBI U3 YHUCJIA.

Ornpenenenue MPOU3BEAEHUS, €r0 CYIIECTBOBAHME M E€IUHCTBEHHOCTb. 3aKOHbl YMHOXEHHUS (C
JokazarenbcTBOM). Onpesenenne nmpousBeieHus yepe3 cymmy. OnpeneneHue 4acTHOTO MpU ACIEHUN
[CJIOT0 HCOTPHULATCIIBHOTO YHUCJIa Ha HATypaJlbHOC YHUCIIO; €TI0 CYIICCTBOBAHUC U CIUHCTBCHHOCTD,
TeOpeTI/IKO-MHO)KeCTBCHHHf/'I CMBICJI MPaBUJI ACJIICHHUA CYMMBI U IIPOU3BCACHUS HA YUCJIO.
IIpakTH4eckoe 3aHATHE.
VYnpakHeHus: Ha 000CHOBaHUE B paMKax TE€OPETUKO-MHOXKECTBEHHOTO MOJIX0/1a CIIOKEHUS U
BBIYMTAHUS HATYpaJIbHbIX YUCEN; BBIUYUTAHUE YNCIIA U3 CyMMBbI U CyMMBI U3 YHCIIA.
VhpaxHeHUsT Ha  pPacKpbITUE  TEOPETUKO-MHOXKECTBEHHOIO  CMBICIA  YMHOXKEHHMS — LENbIX
HEOTPULIATEIBHBIX YUCET W JIEJICHUs LIEJIOr0 HEOTPULATENBHOIO YUCIa HA HATypaJIbHOE YHUCIIO, a
TAaKXXe 3aKOHOB YMHO)KECHHMsI, paCCMaTpUBAEMbIX Ha MHOXKECTBE HATypajbHBIX YHCEN, U IpaBUia
JIeNIeHUsI CyMMbl Ha YHCIIO. YNpaXHEHHS Ha OOOCHOBAaHUE TEOPETHKO-MHOKECTBEHHOW MO3UIIUU
BbIOOpA JEHCTBUS MPU PELLICHUU 3a1a4H.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1. Ncxonst mX TEOPETUKO-MHOXKECTBEHHON TPAKTOBKH OTHOIICHHS "MEHbIIIE", 00BSICHUTS, UTO: a) 2<5,

0) 0<4; B) 1<6.

2. OOBSCHUTH C TEOPETUKO-MHOXKECTBEHHBIX MO3UIMi: a) 2+3=5; 0) 4+0=4.

3. OObsSICHUTB, TMOYEMY HWKCTPHUBEICHHBIC 3aJaud pEIIAIOTCS CclokeHueM. JlaiiTe HamIsaaHyio
WUTIOCTPAINIO KaXkI0TO U3 YCIOBHIA:

a) JIuma copran 8 cnuB, Huna - 4. Ckonbko ciuB copBanu Jluma u Huna Bmecrte?

6) 13 xopoOku B3sin 6 KpacHbIX KapaHjaamen u 4 cuaux. CKOJIbKO KapaHAallel B3siIi U3 KOpoOKu?

B) B mapke 8 rony6six eneii. Ux Ha 2 MeHbI11e, yem Oepes. Ckoibko Oepes B mapke?

4. OOBsiCHUTE, TOYEeMYy HUKCTIPUBEACHHBIC 33aJ]aud PEIIaloTCs JCeWCTBUEM BBIYMTAaHMS. JlaliTe HADISIIHYIO
WJUTIOCTPAIUIO KaXKJI0TO U3 YCIOBUMA:

a) B xop3une 0b110 10 MOPKOBOK, 3 MOPKOBKH OTAANU KposmkaM. CKOJIBKO MOPKOBOK OCTAJIOCh B KOp3HHE?
0) Ha crosne 8 vamek, ux Ha 3 Gomnbiie, yeMm crakaHOB. CKOJIBKO CTaKaHOB Ha cToJie?

B) Ha BepxHeii moske mkaga 7 KHUT, a Ha HIDKHEH 4. Ha ckosibko KHHT OoJiblile Ha BEpXHEH MOJKe, 4eM Ha
HIDKHEN?

5. CdopmynupoBarh OIpeIeIeHUe MPOU3BEACHUS IICNbIX HEOTPUIATENFHBIX YHUCENT Yepe3 CyMMYy H,
UCIIONB3YS €r0, MOKa3ark, uto: a) 2-4=8; 0) 3-1=3; B) 5:0=5.

6. O0OBsICHUTE, TOUYEMY JTaHHBIC 33]1a4d PEIIAIOTCS ACUCTBUEM JCIICHUS:

a) 12 penucox cBs3aIM B My4YKH, 1O 6 peArCcOK B KaKI0M. CKOJIBKO MOTYYUIOCH ITYYKOB?

6) 10 terpazneii pa3nanu 5 yueHuKam nopoBHy. CKOJIBKO TeTpaael MOIydni Kaxabli?

7. OOoCHYWTEe pa3IWyHBIC CIIOCOOBI PEIICHHS CICAYIONIMX 3a/1a4, JauTe WITIOCTPALUI0 KaXKIO0TO M3
YCIIOBHUIA:

a) B manty urpanu 14 neBouek u 12 ManbunkoB. OHH pa3nenuwinch Ha 2 koMaHabl. CKOJIBKO YeTOBEK OBLIO
B KaXJI0M KoMaHe?

0) PabGorHuma ynoxwna 20 sxentsix 1 30 3eseHbIX 00KaioB B 5 KOpoOOoK. CKOJIBKO OOKAJIOB OBLIO YIOXKEHO
B K@XKAYIO0 KOPOOKY, €CJIM YHCII0 OOKAIOB B KaXI0W M3 HUX OJMHAKOBO?

Tema 8. HatypanbHoe 4nc/io Kak pe3yJbTar udMmepenus seaundunbl (YK-1)
Jlexknus.
BriacHas cMbicn HaTypaJIbHOI'O 4YHCJIa KaK MCpPbI BCIMYNHBI, BCC PACCYXKICHUA BCAYT HAa INPUMEPC O,Z[HOI>’I
BEJIMYUHBI - JJTUHBI OTpe3Ka. BBOAAT MOHSATHE OTPE30K COCTOUT M3 N OTPE3KOB. 3aTEM OIMPEAEISIOT CMBICI
HaTypaJIbHOTO YMCJIA, IOJIYYEHHOTO B PE3YJIbTaTe U3MEPEHHS BEIMYMHBI (JITIMHBI OTPE3KA).

CMBICT CyMMBI M DPa3HOCTH HaTypaJlbHBIX YHCEJ, MOJYYEHHBIX B PE3yJAbTaTe HW3MEPEHUSI BEJINYUH.
Hcnonp3oBaHue NaHHOTO MOAX0Ja K OOOCHOBAaHUIO BbIOOpa AEMCTBUI CIOKEHHS U BBIYUTAHUS TPU
pEeLIeHNH TEKCTOBBIX 33]1a4 HAYAJIBHOTO Kypca MaTeMaTHKH.
CMbICT TIPOU3BEEHUSI U YaCTHOTO HATYpalibHBIX YMCEIl, MOJIYYEHHBIX B PEe3yJabTare U3MEpPEHUsl BEIIUYUH.
Bri6op aeiicTBHUsI YMHOKEHUSI U JISICHUS TPU PEIICHUH TEKCTOBBIX 3a7ad C BEIUYMHAMH C OTHOIICHUEM
"Oomnbiie B", "Menblie B".

IIpakTnyeckoe 3ansATHE.
1. YnpaxxueHust Ha 0TpabOTKY MOHATHUS TOJOKUTEIBHON CKAJIIPHON BETMUNHBL;
2 VhopaxHeHuss Ha pacKpbITUE CMBICIAa HATypaJIbHOIO 4YKCIIA, MOJYYEHHOIO B PE3YylbTare H3MEpEeHUs
BEJINYUH;
3. 3agaun Ha BBISIBICHHE CMBICIIA CIIOKEHUS, YMHOKEHHUsS, BBIYUTAHUS U JCIICHUsS HATypaJIbHBIX YHCE,
MOJIyYEHHBIX B PE3YJbTaTe U3MEPECHUS BEIUYHH.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

I 1. N3mepuB nBa oTpe3ka HEKOTOPOH €IMHUIICH NTUHBI, MOJTYYUIH, YTO OAUH U3 HUX JJIMHHEE
JIpyroro B 1Ba pa3za. [locne storo enunuily JuinHbl ymeHbIIIM B 10 pa3. MI3MeHUTbCs u pe3yabrar
CPaBHEHMSI JUIMH OTPE3KOB?

2 2. Jmuna otpeska CD paBHa 24e. Uemy OyzeT paBHa JAJIMHA STOTO OTPE3Ka, €CIIA SAUHUILY
JUTMHBI €: a) YBEJIMUUTD B 2 pa3a; 0) yMEHBIIUTH B 2 pasa.

3. Haiinute nymny otpe3ka AD B caHTUMETpax, €ClIu U3BECTHO, YTO OH cocToUT U3 oTpe3koB AB, BC, CD
u:a) |AB]F2 cm, [BC]=1 oM, |[CD|I=3 cm; 6) |AB|=2 M, IBCI=3 am, |CD|=30 cwm.
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4. O6ocHylTe BEIOODP ACHCTBUI MPH PEILICHUH CIEIYIOUINX 3a1a4:
a) Mama kymnuia 5 Kr orypuosB, 2 KI' CBEKJIBI M MOMHUIOPHI. CKOJIBKO KHJIOTPAMMOB IOMHUIOPOB KyIuiIa
MaMa, €CJIM Macca Bcex oBomeit 12 kr?
0) Ha onnoii monke 30 kHuUT, Ha Apyroi Ha 7 KHUT MeHbIIe. CKOJIbKO KHUT HA JIByX MOJKaX?
B) OT npoBONOKM AnuHOW 15 M orpe3anu cHayana 2 oM, a noroMm eme 4 aMm. CKOJIbKO JEeLMMETPOB
IIPOBOJIOKU OCTAJIOCH?

r) 3a JeTO NEepBOKJIACCHUKH coOpanu 8§ KI JICKapCTBEHHBIX TpPaB, BTOPOKIACCHUKM Ha 4 Kr Oosnblie
NIEPBOKJIACCHUKOB, A TPETHEKJIACCHUKHU Ha 3 KI' MEHbILIE BTOPOKJIACCHUKOB. CKOJIBKO

KUJIOTPAMMOB JIEKapPCTBEHHBIX TPaB cOOpaIN TPEThEKIACCHUKU?

5. Mcnonp3ys moaxof K HaTYpaJbHOMY YHCITY KaK pe3yJbTaTy U3MEpEeHHUsl BEIUUnH, o0bicHUTE: a) 2 + 3 =
5, 6)4-1=3; B)3:2=6; r)10:5=2.

Tema 9. 3anuch HeJbIX HEOTPUUATEIbHBIX YHCE M AJTOPUTMBI AeiicTBuil ¢ HUMH (YK-1)

Jlekumus.
[TonsiTne cucremsl cuucieHus. Hemo3nnunoHHblE M NMO3WLHUOHHBIE CUCTEMBI cuncieHus. [lo3unumonHsle
CUCTEMBI CUMCJIEHUS, OTIIMYHBIE OT JECATUYHOM: 3allMCh YHACEN B CUCTEMAX CUHUCICHHAX C OCHOBAHUEM P.
Apudmernueckue ASHCTBUSA, IEPEXO]] OT 3aMKCH YUCEI B OTHON CUCTEME CUHMCIICHHUS K 3aIllMCH B IPYTOH.
ANTOpUTMBI  apU(PMETHUECKUX JCUCTBUN HAA IENBIMH HEOTPUIATEILHBIMH YHCIAMU B JECATUIHON
CUCTEME CUHMCIICHUS
O BO3HUKHOBEHHUU U Pa3BUTHU 3alIMCH LCJIBIX HCOTPULATCIBbHBIX YHUCCII, 3allUCh YHCCII B I[peBHeﬁ PyCI/I
3anuch ¥ Ha3BaHHUE YHCET B JECATUYHON CHCTEME CUUCIICHUS. AITOPUTMBI apUPMETUIECKUX ACHCTBUM HaJ
HOCJIbIMHU HCOTPHULATCIIBHBIMU YUCIIaMU B I[GCHTPI‘-IHOﬁ CHUCTEME cUHcClIeHHA. TexHuKa YCTHOIO U
IINCBMCHHOI'O BBIIIOJIHCHUSA apI/I(l)MCTI/I‘-ICCKI/IX I[Gf[CTBHfI Haa OCJIbIMU HCOTPULATCIBHBIMU YHCJIAMU.
TGOpeTI/I‘ICCKI/IG OCHOBBI NTMCbMCHHBIX IIPUCMOB BBIYUCJICHUH.

IIpakTH4eckoe 3aHATHE.

1. YHpa}KHeHI/IH Ha IIpCACTaBICHUC YHUCCII B PA3JIMYHBIX CUCTEMAX CUYHUCIICHUA (HOSI/IHI/IOHHBIX " HCIIO3HUIIMOH:
HGCHTH‘IHOI;'I CUCTEME CUHCIICHHUA U B ITIOSUIIMOHHBIX CUCTEMAX CUMCIICHUS, OTIIMYHBIX OT I[CCHTI/I‘IHOI\/'I;

2. YnpaxHeHus Ha 0TpabOTKy MpaBMIIa epexoa OT 3alUCH YUCEI B OHOM CUCTeMe CUMCIICHUS K 3aliCH B
JIpYroit;
3. YipaxkHeHHsI Ha OTpaOOTKy aJIrOPUTMOB apU(PMETUUECKUX ACHCTBUM HaJ LEIBIMU HEOTPULIATEIbHBIMU
YHUCIaMHU B JCCSATUYHON CHCTEME CUMCIICHUS M PACKPBITHE TEOPETUYECKHX (aKTOB, JISKAIIMX B OCHOBE
JTAHHBIX aJITOPUTMOB.

3aganus AJ151 CAMOCTOSITEJIbHOM PadoThlI.
1. 3anummTe B necartuyHon cucreme cuncienus: XX VI, XXI, XLIV, LXII, LXXVIII, XCV, CDXXIII,
MCDVII, MCDXIX, VDCCCLXXI.
2. 3anummTe B pUMCKoi cucteme cuucienus 24, 117, 468, 1941, 1997, 2000.
3. Hanumure Hanbonpliee TpEX3HAYHOE U IECSITU3HAYHOE YHCIIA, B KOTOPBIX BCE LU(PHI pa3IyuHBbI.
4. Cymma nu¢p ABy3HAYHOTO YHUCla paBHa 9, mpuyeM Idpa IECATKOB BIBOE Ooiblie HUGPHI SAHHUL.
Haitaure 310 yncio.
5. Kaxxnast uudpa NsITU3HAYHOTO YMCIIa Ha €AMHUIYY OOJbIIe MpeAbayIero, a cymMmma ero mudp pasxa 30.
Kakoe 310 uncio?
6. MnaamuM WIKOJBHUKAM MpeUiokKeHa 3adaya: "3amuild MSITh YEThIPEX3HAYHBIX YMCEI, HCIHOJIb3Ys
mudpst 2,5,0,6 (oqHa 1 Ta ke 1UQpa HEe TODKHA MOBTOPSTHCA B 3alUCH 4yHcha)'. A CKOJIBKO BOOOIIe
BCEBO3MO)KHBIX YETBIPEX3HAUHBIX YHCET MOXKHO 3aMUCaTh, UCHONb3Ys HUPpHI 2, 5, 0, 6 Tak, 4ToOBI O1HA U
Ta ke IMdpa He TOBTOPSIIACH B 3aIUCH Yuciia’?
7. 3anuIIuTe YUCIO B BUIE CYMMBI CTETIEHEH OCHOBAaHUS C COOTBETCTBYIOUIMMHU KOS UIIEHTAMU:
a) 30245; 6) 76108; B) 111012.
8. Ha mpumepe cnoxenus uucen 237 u 526 moKaxkuTe, KaKHe TEOpeTUYECKHe (PAKTHI JIe)KaT B OCHOBE
JITOPUTMA CI0KEHUSI MHOTO3HAYHBIX YHCEIL.
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9. Ha nmpumepe HaxoXAeHHUs pa3sHOCTU uducen 469 u 246 npo-wuOCTpUPYHTE TEOPETUUECKUE OCHOBBI
QJITOPUTMAa BBIYUTAHUS YUCEI CTOTOUKOM.

10. Ha npumepe ymHOxeHuss 452 Ha 186 mNpOMILTIOCTPUPYHTE TEOPETUUYECKUE OCHOBBI AJITOpUTMa
YMHOXEHHSI MHOTO3HAUYHOTO YKCJIa HA MHOTO3HA4YHOE.

11. Ha npumepe nenenus yncna 867 Ha 3 NPOUIUTIOCTPUPYHUTE TEOPETUUECKUE OCHOBBI AITOPUTMA IETICHUS
TPEX3HAYHOI'0 YKCIIa OIHO3HAYHOE.

Tema 10. Aeaumocts HaTYpaabHbIX ynces (YK-1)
Jlekuus.
OnpeneneHre OTHOUIEHUSI JEIMMOCTH Ha MHOXECTBE ILENbIX HEOTpUIATeIbHBIX uvuncen. (CBOHCTBa
OTHOILIEHUS JETUMOCTH. J[€TMMOCTh CyMMBI, Pa3HOCTH W MPOU3BEACHUS LEJIbIX HEOTPULIATEIbHBIX YUCET.
[Tpusnak genumoctu [Tackand. [lpusnaku nenumoctu Ha 2, 3, 4, 5, 9, 25.

[Ipocteie u coctaBHble umucia. Pemero OpatocheHa. BecKOHEYHOCTh MHOMXKECTBA IMPOCTBIX YHUCEIL.
Haumensplee oO1iee KpaTHOE M HAHOOJBIIUIN OOLINI JeTUTeNh YUCell, UX OCHOBHBIE CBOWCTBa. [Ipu3Hak
JeTUMOCTH Ha COCTaBHOE uncyio. OCHOBHAs TeopeMa apu(METHKH. AITOPUTMBI HAXOXKIEHUSI HANOOJIBIIETO
o011Iero IenuTeNs U Hanboplero o0Iiero KparHoro. AnroputM Epkinpa.

IIpakTH4eckoe 3aHATHE.

1. YHpa}KHeHI/IH Ha 3aKpCIIJICHUC ONIPCACIICHNUA OTHOIICHUA JCJIMMOCTH HA MHOKCCTBEC LICJIBIX
HCOTPULATCIIbHBIX YHUCCIT U €TI0 CBOP'ICTB, a TaKXKC MMPU3HAKOB JCITUMOCTH CYMMBI, Pa3HOCTH, ITIPONU3BCACHU.

2. Pemienue 3agaHnii HAYAJILHOTO Kypca MaT€MAaTUKW, OCHOBAaHHBIX HA MPU3HAKax JIEJIUMOCTH Ha 2, 4, 5, 3,
9,11.
3. YnpaxHeHust Ha oTpaboTKy crocoboB HaxoxaeHuss HOJl u HOK.
3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. 3anummmTe oOIIMil BU YKMCell, KpaTHBIX YUCiIaMm: 3, 6, 7, 12.

2. JIoKaXXuTe, 4TO: a) CyMMa JIByX YETHBIX YHCEJ €CTh YHCIIO YETHOE; 0) CyMMa JIByX HEYETHBIX YHCEN €CTh
YKCJIO YETHOE; B) CyMMa YETHOT'O ¥ HEYETHOTO YHMCEJI €CTh YUCIIO HEYETHOE.

3. BmecTo 3Be37104€eK MOCTaBbTe HU(MPHI TAK, YTOOBI MOTYYHIIOCH YUCIIO, ACTSAIIEeCs:

a)Ha 7: 36*312, 36831%*,***326; 0) Ha 11: 234%%* kg7 waT5%%,

4. Haiigute Bce umnciia, KOTOpbIE IPU JEJIEHNUN Ha 3 AArOT OCTATOK 1, a IpH J€JIEHNN Ha 5, 1al0T OCTaToK 3.
5. SBnsiercst mu uncio 375 oOmmM KpaTHBIM gucen: a) 125 u 75;6) 85 u 15?

6. Bepubl nu 3amumcu: a) D(32,8)=8, K(32,8)=32; 6) D(17,35)=1, K(17,35)=595; B) D(255,306)=17,
K(255,306)=78030.

7. Haiimure K(a,b), ecau m3BectHO, uto: a) a=47, b= 105 u D(47, 105)=1; 6) a=315, b= 385 u D(315,
385)=35.

8. Haiigure mudpsr a u b yucna 72a3b, eciiu U3BECTHO, YTO 3TO YHCIIO ACTUTCS Ha 45.

Tema 11. Paciuupenue MHOKecTBa HaTypaabHbIX uyncen (YK-1)

Jlexknus.
[IepBoe pacmmpenue nousaTus o uncie. Llensie yncna.
O6mas 3a1a4a pacmpeHust NoHaTus yucia. [locTpoeHrne MHOXKECTBA LENbIX YUCEN KaK MMap HaTypaJlbHBIX.
TpeboBaHusi K HOBOMY MHOXKECTBY LI€JIbIX UHCEN, CPAaBHEHHE LIETIbIX YHCe,
apudmeTryeckue ornepanui U UX CBOWCTBA.
[TonmokuTenbHbIE, OTpUIATEIbHBIC IIE€NbIe YWCIa, HYylIb, a0COmOTHas BenuumHa uucia. CBoiicTBa
MHOXXECTBA LIENIBIX YMCENI U UX FeoMeTpuyecKas UHTeprperanus. PelieHne HeompeaeneHHbIX YpaBHEHUN
BHJIa ax + By = C B LI€JIbIX yuciax (MeTtoaoM airoputma EBkinna).
Pammonaneubie uncna. [lonstre apoou. J[pods kak pe3yiasTar u3MepeHus JUITHHBI OTpe3ka. OOBIKHOBECHHBIC
OpoOu: TpaBWIbHbIE, HEMpPaBUIbHbIE, CMEIIAHHbIE, paBHOCWIbHbIE. (OCHOBHOE CBOWCTBO JpOOH.
PammonansHoe uymcio. CBOWCTBa OTHOIICHHSI «PaBEHCTBa» ApoOeil. ApudmeTndeckue IeUCTBUS Ha
palMOHAIBHBIMM YHCIAMU. 3AKOHBI CIIOKEHHSI U YMHOKEHHA. CBOMCTBA MHOKECTBA PAllMOHAIBHBIX YHCEL.



Hecstuunbie 1pobu. [loHsTHE U CBOWCTBA NECATUUHBIX IpOOEH. ANTOpUTMBI apupMETHYECKUX IeHCTBUI
HaJ HUMU. ParrioHanbHble yuciia Kak OECKOHEUHBIE JIECATHYHBIE nepronudeckue npoou. [IpeodbpazoBanus
OECKOHEUHBIX MEPHUOANYECKUX AECATUYHBIX ApOOei B OOBIKHOBEHHEIE.

JlelictBurenpHble yncna. [loHsaTre nppannoHaabHOro uyKciia. beckoHeuHbIe NeCATUYHBIE HEEPUOAUYECKHE
npobu. M3MepeHue JIMHBI OTpe3Ka HECOM3MEPUMOT0 C EMHUYHBIM OTpe3KoM. ApudmMeTndeckre AeCcTBUS
HaJ 1eHCTBUTEIIbHBIMHU YUCIaMU. 3aKOHBI CIIOKEHUS U YMHOKEHHUSI.
MHOX€eCTBO JIEWCTBUTENIbHBIX YMCENI: AKCHOMBI CIIOXKECHHS, YMHOXXEHHs, MOpPSAJIKa, HEMPEPbIBHOCTH
(momuotel). CBOWCTBA  MHOXECTBA  JEUCTBUTENBHBIX YHCEI. leomeTpuueckas HHTEpIpeTalus
JNEUCTBUTENBHBIX YUCET.

IIpakTnyeckoe 3ansATHE.
1. YopakHeHus: Ha OTPaOOTKY MOHATHUS [EJIOT0 YKCia, CBOMCTB MHOXKECTBA LIEIBIX YUCENT U UX
TreOMETPUUYECKYIO UHTEPIIPETAINIO; 3aJaHHUS HA CPABHEHHE IEJTBIX YUCEI, BBITIOTHEHUE aprU(PMETHUECKIX
onepanuii HaJl HEJIbIMHU YHUCIaMU.
2. VYhnpaxHeHus Ha OTPaOOTKYy IOHATHUS PalMOHAIBHOTO 4YHCIa, IpoOW, OTHOIICHHUS "paBeHCTBA" Ha
MHOXECTBE JIpo0eil; ympakHEeHUs Ha OTpabOTKy aJropuTMOB apUPMETHUECKHX JAEeUCTBUN Hal
paloHaIbHBIMU YHCIAMHU.
3. YopaxxHeHus! Ha 3aKpeIICHUE MOHATHS IEUCTBUTENILHOTO YKCIIa, €r0 TE€OMETPUUECKON MHTEPIIPETaLIUN;
YOpaXHEHUS HAa OTPa0OTKYy 3aKOHOB CIIOKEHUS W YMHOXXCHHS JIEHCTBUTENBHBIX YHCEIl U CBOWCTB
MHOXXECTBA JCHUCTBUTEIBHBIX YUCEN.

3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. [InuHa oTpe3ka Mpu eJUHUYHOM OTpe3Ke € BeIpaxkaeTcs ApoObio 8/3. Kak Moria momy4uThes Takas
IpoOb MPU U3MEPEHUU OTpe3Ka X?
2. BeiOepuTe eqUHULLY JUIMHBI U TIOCTPOITE OTPE30K, JJIMHA KOTOPOTO BRIpaskaeTcs apoosto 15/4, 17/3, 4/7.
3. [IpuBenuTe ApobM K HaMMeHbIIeMy o0meMy 3HameHaremto: 1/3 u 1/102; 7/16 u 5/844.
4. JToxa)xuTe, YTO OTHOLIEHUE "MEHbIIEe" Ha MHOXKECTBE MOJIOKUTENbHBIX PAllMOHAIBHBIX YHUCEIT SIBISETCA
OTHOIIECHUEM TOPSJIKA.
5. Haiigute Tpu ApoOu, KOTOpBIE 3aKII0YEHBI MEeXay podsamu 1/5 u 1/3.

Tema 12. Aaredpanyeckue Bpipazkenns (YK-1)

Jlexknus.
OcHoBHbIe TIOHATHS. Buapl anredpandeckux BeIpakeHUW. JlomycTHMble 3Ha4YeHus nepeMeHHbIX. O0macTh
orpenencHus anredbpandeckoro BbIpakeHUs. [IOHATHE TOXIECTBEHHOTO MpeoOpa3oBaHMs BBIPAKEHUS.
ToxxnectBo. llenble panoHanbHble BbIpakeHUs. [IpuBeeHME MHOTOYWIEHOB K CTaHAAPTHOMY BHIY.
PaznoxxeHne MHOrOYJIEHOB Ha MHOXUTENU. Pa3lioKeHuWe KBAaJpaTHOIO TPEXWICHA Ha JIMHEUHBIE
MHOXXHTEJIH.
JlpoOHO-palimoHanbHble BbIpakeHUs. PanuonanbHas aApoOb M ee OCHOBHOE cBOHCTBO. CokpaiieHue
panmoHanbHBIX qpobeit. [IpuBenenne parmoHanbHBIX ApoOel k o0meMy 3HaMeHareno. lIpeoGpa3oBanue
palMOHATBHBIX BHIPAXKEHUM.

IIpakTnyeckoe 3ansATHE.
1. YopakHeHus: Ha HaXOXKIEHUE 00JIACTH OTMpeIeIeHHUs U 00IacTH AOIMyCTUMBIX 3HAYCHHIA
anreOpanvaecKoro BhIPasKCHUS;
2. PemieHue 3aa4 Ha J0Ka3aTeIbCTBO TOXKIECTB, MPEOOPAa30BaHUsS MHOTOYICHOB, COKpaIleHUEe Apobdel u
peoOpa3oBaHus PAIMOHATBHBIX BRIPAKEHUH.

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. YKaxxute MHOKECTBO JOMYCTUMBIX 3HAYEHU MEPEMEHHOM B CIIEIYIOMINX BhIPAKCHUSIX:
a) ;06 5B 1) A
2. Kakue n3 cienyromux BbIpaXeHU UMEIOT CMBICII, €CJIM pacCMAaTPUBATh UX HA MHOYKECTBE HaTypalbHBIX
YHUCeN:
a) (135+67)-12; 0) (135-217):2; B) 362:4.
3. BrisicHuTe, SBISAIOTCS U BhIpakeHUs 3(4-x) U 12-3X TOXKIECTBEHHBIMU Ha MHOXecTBe a) {1,2,3,4}; 0)
JNEUCTBUTENBHBIX YUCET.
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4. CocTaBbTe BBIPAKEHUS JIJISl PEILICHUS CIEAYIOIINX 3a/1a4:

a) Ilnomane mpsMoyronpbHMKa paBHa 28 M2, a OooHA M3 €ro CTOpoH a M. Uemy paBeH NEpPUMETP
MPAMOYTOJIbHUKA?

0) OHa MaITMHUCTKA TIeYaTaeT B yac a CTPaHMIL, a Ipyras b cTpanHuil. 3a Kakoe Bpemsi, paboTasi COBMECTHO,
OHU TIeperneyaTaroT pyKonuch, coaepkailyo 834 cTpaHulibl?

5. YaitHbIil cTakaH CTOUT a pyOJieH, YaitHas Joxka b pyoneid. Y xo3siiku ecth k pyoneit. PemenusmMu kakux
3a/1a4 MOTYT OBITh ClIeayrolue BeipakeHus: a) k-(3a+5b); 6)(5a):(2b).

Tema 13. YpaBHenus: u HepaBeHcTBa (YK-1)

Jlexknus.
VYpaBHeHust ¢ ofHOW mnepemeHHOW. OrmpeneneHue ypaBHeHMs. KopHu ypaBHeHus. PaBHOCHMIBHOCTB
ypaBHeHUl. JIMHEeNHbIe, KBaApaTHbIE ypaBHEHUA. Teopema Buera. YpaBHeHuUs, copepKaliue NEPEMEHHYIO
nmox 3HakoM monyns. Ilonstue cinenctsus ypaBHeHHs. IIocTOpoHHHME KOpHU. YpaBHEHMs C IIEPEMEHHOH B
3HameHarene. OOnacTb OnpeneneHus: ypaBHEeHuSI.
PanvonanbHble ypaBHeHus. PelleHHe ypaBHEHHs METONOM PA3JIOKECHHUS JIEBOM YacTH HA MHOXKHUTEIIH.
Pemenue ypaBHEHUI METOOM BBEACHUS HOBOU IIEPEMEHHOM. bUKBagpaTHbIE YpaBHEHMUS.
HepaBenctBa ¢ ogHON nepeMeHHOH. OCHOBHBIE IOHSTHS, CBA3aHHBIE C PEIICHUEM HEPABEHCTB C OIHOMU
nepeMeHHOH. PaBHOCHIbHBIE HEpaBeHCTBA. TeopeMbl O pPaBHOCHIBHOCTM HepaBeHCTB. [paduueckoe
peleHre HEpaBEeHCTB ¢ OJHOM mepeMmeHHoW. HepaBeHcTBa BTOpoil cremenu. Ipaduueckoe perieHue
HEpaBEHCTB BTOpoM creneHu. HepaBeHcTBa ¢ MoayisaMu. PelieHne panMoOHalIbHBIX HEPABEHCTB METOAOM
MHTEPBAJOB.
Cucrempl ypaBHEHMII U HepaBeHCTB. [IOHATHME CHUCTEMBI M COBOKYNHOCTH ypaBHEHHMH. PaBHOCHIBHOCTH
CUCTEM ypaBHEHUNH. OCHOBHBIE METO/IbI PELICHUS CUCTEM YpaBHEHUIA.
[ToHsATHE cHCTEMBI U COBOKYITHOCTH HepaBeHCTB. [ paduueckoe perieHne HepaBeHCTB U CHCTEM HEpaBEHCTB
C ABYMs [IEPEMEHHBIMU.

IIpakTH4eckoe 3aHATHE.
VYipa)kHEeHUs Ha yCTaHOBJICHUE PAaBHOCWIBHOCTH YPAaBHEHUH; PELICHUE YPABHEHUH, CONCPKAIINAX
IIEPEMEHHYIO I10]] 3HAKOM MOZYJs. Penienne ypaBHEHNI METOAOM Pa3JIOKEHUS JIEBOM YaCTH HA
MHOXHTENU. Perenne ypaBHEHUI METOZI0M BBEICHHSI HOBOU IepeMeHHOM. Penrenne OuKBaapaTHbIX
YpaBHEHUM.
[IpakTnyeckue 3aaHus Ha OTPaOOTKY HaBbIKAa PEIIEHUs HEPABEHCTB C OAHOM NEPEMEHHOM pa3IMYHBIMU
METOlaMH, TIpa(UUEeCKOro pelIeHUuss HEpaBEHCTB BTOPOM CTENEHH, HEPABEHCTB C MOAYISIMH U
palMOHAIbHBIX HEPABEHCTB.
VYropakHeHuss Ha OTpaOOTKy MOHATUH CHCTEMBl M COBOKYINHOCTH YPaBHEHHH M HEpaBEHCTB U HX
PAaBHOCHJIBHOCTH; PEILIEHUE CHCTEM U COBOKYIIHOCTEH YyPAaBHEHUN M HEPABEHCTB pa3JIMYHBIMHU

3anaHus AJ151 CAMOCTOSITEILHOI padoThI.
1. Pemure ypaBHEHUS, UCTIONIB3YS B3aUMOCBS3h MEXTy KOMIIOHCHTAMH M pe3yJIbTaTaMu JEHCTBUM: a) (X +
70) x4 =328; 06)(85x+765):170=98; B)(x—13581):709=306.
2. Pemute panioHalbHbIE YPABHEHUS
a) 0) 7x-x2=0; B) ;r) ;
n) [x|[+2 =4 ¢)
3. Pemmre HepaBeHCTBa
a) 1l +x-2x2<0; 0) 5x—1)2-3x)(x+3)>0; B) [x+ 1| <4.
4. Pemmuth cucTeMbl ypaBHEHU:

a) 6) B

5. Pemute cuctemMbl HEPABEHCTB:
a) 0)
6. PemmTe COBOKYITHOCTh HEPABEHCTB:

a)



Tema 14. OcHoBHblIe noHsTHS TeomeTpuu (YK-1)
IIpakTnyeckoe 3ansATHE.

Hcrtopudeckue cBeieHUs: 0 BOSHUKHOBEHUHU U Pa3BUTHH reoMeTpun. OuiocodCcKue mKoIbl U UX
npeacraButeny. CucrteMaTusanus reomerpuueckux 3Hanui B "Hauanax" EBknnna. AkcuomaTruka
eBKJIM10BOM reomeTpun. [Ipobrema 5 mocrynara eBkin0Boi reomerpun. I eomerpus JlobaueBckoro.

006 akcHOMaTHYECKOM CTPOEHUH Kypca reoMeTpuu. [IoHATHS akCHOMBI, TEOPEMBI, JOKa3aTeIbCTBA.
OcHOBHbIE T€OMETPUUECKUE (POPMBI: TEOMETPUUECKOE TEJI0, TOBEPXHOCTH, IMHUS, TouKa. [IpencraBnenue
00 m3MepeHusix reomerpudeckux Gopm. ['eomerpuaeckue Gurypsl.
W3 uctopuu BOZHUKHOBEHUS U pa3BUTUsI reoMeTpun. OTKpBITHE HEEBKIIUIOBOM reomeTpun. EBknna u
ero «Hawana». I3 ucropun BOSHUKHOBEHHUS U Pa3BUTHUS IPOCKTUBHOM reomeTpun. M3 ucropun
BO3HUKHOBEHHUS U Pa3BUTHS ToNosoruu. Teopus Ditsiepa o MHOrorpanaukax. O pa3Butuu
reomeTpuu: reometpus JIo6aueBCKoro.

3anaHus AJ51 CAMOCTOSITeILHOI padoThI.
1. BoisicHUTB, Kako¥ BKJIaJ BHECIHU CIIEIyIONTHE yUeHble B pa3Buthe reomerpun (Danec, [Tudarop,
EBxnun, Apxumen, Menenaid, P. lekapr, XK. [e3zapr, JI. Diinep, I. Monx, XK. IToncene, XK.
I’ Anambep, H.U. Jlo6auesckuit, 1. ['mb0ept, A. bonbsii, K. T'aycc, b. Puman, W. JIuctusr, I1.C.
2. IlpenocTaBUTh pelIeHUE TPEX 3HAMEHUTBIX T€OMETPUUECKUX 3a/1a4 JPEBHOCTH.

Tema 15. I'eomerpuueckue ¢purypsl u ux csoiicrea. [locrpoeHue reomerpuyeckux Guryp
(YK-1)
IIpakTH4eckoe 3aHATHE.
OcHoBHbIe TeomeTprueckue Gopmbl. [ToHsATHE TEOMETPUIECKON (PUTYPHI.
OcHoBHBIE CBOCTBa reomeTprueckux duryp. Otpesok. Jlyd. Yron. ['pagycHas mepa yria. napajuieiabHble U
NEpIEeHIUKYISpHbIE NpsiMble. OKPYKHOCTb U KpyT. LleHTpanbHble 1 BnycaHHble yIibl. KacarenpHas K
OKPY>KHOCTH.
MHOroyroiabHUKH: BBITYKJIBIE U HEBBIMYKIIbIE, IPAaBUJIbHBIE. BHEIIHMIT Yo MHOTOYTOJIBHUKA.
MHOroyroiasHUKH BIMCAHHBIE B OKPYKHOCTh M OIHUCAHHBIE OKOJIO OKPYKHOCTH. Painyc OKpy»KHOCTH,
BIIMCAaHHOW B MHOTOYTOJIBHHUK Y ONMCAHHOM OKOJIO MHOTOYTOJIbHUKA. TPEyrodbHUKH U UX OCHOBHBIE
F€OMETPUYECKUE CBOMCTBA. UEeThIPEXYTOJbHUKN U UX TEOMETPUYECKUE CBOMCTRA.
I'eomeTprueckue NOCTPOECHUS Ha INIOCKOCTH
OO1u1re akCMOMBbI KOHCTPYKTUBHOM reOMETpHH. AKCHOMBI IIUPKYJIS U IMHEHKH. 3a1a4yil Ha TIOCTPOCHHE.
MeTtonuka penieHus 3a1ad Ha IOCTPOEHHUE.
Meron nepeceuenus ¢puryp. Meroa reoMeTpHuecKUX MpeodpazoBaHuil. Anredpanueckuil MeTo]] pereHus
3aJ1a4 Ha MOCTPOEHUE. 3a/]aul Ha IOCTPOECHUE HEPA3PELIMMbIE LIUPKYJIEM U JIMHEHKOM.
MHororpanHuky U ux Buisl. Teopema Jlekapra — Diinepa o MHOrorpanHukax. M3o0paxenue
MPOCTPAHCTBEHHBIX (PUTYp HA IUIOCKOCTH.
[TpakTuyeckue 3agaHus Ha OTPAOOTKY HaBbIKa IPUMEHEHHUSI CBOUCTB T€OMETPUUECKUX (GUTYp TPU pEIICHUN
3ajad. [IpakTnueckue 3a1aHus ¥ yIpa)KHEHUS Ha 2JIEMEHTAPHBIE TOCTPOEHUS C MIOMOILIBIO HUPKYIIS U
JMHENKY; 3a]]a4i Ha IOCTPOEHUE PAa3INYHBIMU METOAAMM; IPUMEPHI 331a4 Ha IOCTPOEHUE, HEPA3PEILIMMBIX
UPKyJeM U JuHeikoi. [IpakTnuyeckue 3aganus Ha OTPaOOTKY HaBbIKAa N300PaKEHUSI POCTPAHCTBEHHBIX
¢buryp Ha mI0CKOCTH.
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1. lokaxkuTe, 4TO NMapajiesorpaMm, TUaroHajid KOTOpOro MepreH UKy PHbIL, SIBISETCS POMOOM.
2. JlokakuTe, 4TO CpeHss JIMHUS Tpaleluy apajuleibHa OCHOBAaHUSAM U paBHA UX MOJIyCyMME.
3. Jlokaxkurte, 4TO OTPE30K IMPSIMBIX, COCIUHSIOUINX CEPEIUHBl CMEXHBIX CTOPOH pPaBHOOEIPEHHOMN
Tpaneuuu, o0pa3yror pomo.
4. B tpeyronsauke ADB yron D pasen 90°. Ha nponomkenun ctoponsl AD otnoxen orpezok DC=FD
(Touka D nexut mexay toukamu A u C). Jlokaszars, uyto TpeyroinsHuk ABC paBHOOSAPEHHBIN.
5. CTopoHa npsiIMOyToJIbHUKA paBHA 4 CM M 00pa3yeT ¢ auaroHaibio yroa 60°. Haltu 3Ty quaroHais.
6. CtopoHa KBazpara paBHa 4 cM. BBIUMCINTE JUIMHY OKPY)KHOCTHU: 1)BIMCaHHOW B HETo; 2) ONUCAHHOU
OKOJIO HETO.
7. IlocTpoiiTe ¢ MOMOUIBIO IUPKYIIS M TMHEWKH CYMMY M pa3HOCTb JBYX JaHHBIX: a) OTPE3KOB; 0) YIJIOB.
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8. an tpeyronsHuk ABC. [locTpoiiTe npyroi, paBHblil eMy TpeyroiabHUK ABD.

9. Ilonp3ysACh TOJBKO MHUPKYJIEM U JHUHEHKOW MOCTPOMTE: a) MPSIMOYTOJbHHUK MO JHArOHAJIM W OIHON W3
CTOpOH; 0) KBaJpaT CO CTOPOHOM p; B) KBaApaT, AMArOHAIH KOTOPOTO 3ajaHa.

Tema 16. [Ipeoopa3zoBanus miockoctu (YK-1)
IIpakTH4eckoe 3aHATHE.

[TonsTHe nmpeobpazoBanus IOCKOCTH. [ToHATHE reoMeTprudecKoro mpeoOpa3oBaHUs SBISETCS OTPAKEHUEM 1
(U3NIECKHX TeJl, KOTOPhIE MOKHO HAOIONATh B peaibHO Ku3HU. ToxaecTBeHHOE peodpazoBanue. Komrmo
npeoOpa3zoBaHuid. JIBMKEHUS TIIIOCKOCTH M PABEHCTBO (DUTYD.

Ocesas cummerpus. Ilonarue oceBoil cummerpun. Teopema 0 TOM, YTO OCEBasi CHMMETPHS SIBIISIETCS IBUXKE]

IToBOPOT IIOCKOCTH BOKPYT JAHHOM TOYKHU Ha JAHHBIA YIOJI: IOHATHE, TEOPEMA O TOM, YTO IIOBOPOT ILIOCKO(
ABJIICTCS ABUKEHUEM. LleHTpanbHas CUMMETpHs.

[TapasuienbHBIN IEPEHOC. CBOKCTBA MApaJuIeIbHOIO IIepeHoca. Teopema 0 TOM, 4TO napallebHbIN IEPEHOC
SABJISIETCS ABUKCHUEM.

CummeTpusi reOMeTpUIeCcKUX (GUryp: OpHAMEHTHI, OOpPAIOPHI, TAPKETHI.
T'omoTteTHs - mpeoOpa3oBaHue MIIOCKOCTH, HE ABJIAIONIEecs ABkeHrneM. CBONCTBA TOMOTETHH.

JlokazaTreabCTBO TEOPEM O TOM, YTO OCEBasi CHMMETPHSI, TOBOPOT U MapasuIeIbHbIA IEPEHOC SBISIFOTCS IBIK
pacToiIoKeHHEe MPSIMBIX U TDIOCKOCTEH B MPOCTPAHCTBE. YIIPAKHEHHSI HA TOCTPOEHUE PUTYpP, CAMMETPUYIHBI
TOYKH, OCH. YIPAKHEHUS Ha MOCTPOCHUE TeOMETPUIECKUX (PUTyp MTOBOPOTOM Ha 3aJaHHBIN Yrol. YIpasKHEE
reOMETPUUYECKUX PUTYP MapaJIeIbHBIM MIEPEHOCOM Ha 3a/I1aHHBIN BeKTOp. [locTpoeHne roMOTeTHYHBIX (UTY
K03 PHUIHEHTOM TOMOTETHH.

3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.
1. Jausl Touku X1(1;3), X2(1;6). [TocTpoiite oTpe3ok X3X4, cummeTpuunbiii X 1X2 OTHOCUTENBHO MPSAMON
KOOpAMHATHI €r0 KOHIIOB.

2. Iloctpoiite OTpe30K, CAMMETPUYHBIN OTpe3Ky XY, oTHOCUTENbHO 1ieHTpa O, ecau: a) Touka O npuHaaie
Touka O He NPUHAMIEKUT IpsIMor XV.

3. Haiigure mmnsl otpe3koB XY u X1VY1, ecnu X1VY1 nomyyen B pe3ynbrare 0CEeBOM CUMMETPUU OTHOC
XX1=4, YY1=6. B cinyuae, eciu 1. X, ¥, O(Touka nepecedenuss XX1 u p) He jexar Ha OAHOU MPSMOH, |
npsmbeiMu XX 1 n VY1 paBHo 2.

4. Touka X1 mosyyeHa B pesynbrare moBopora Bokpyr T.0 Ha yros B 60 rpamycoB. Halinure paccrosiHue
Mexay Toukamu X 1 X1, ecnu pacctogaue ot Toukd O 10 TOYKH X paBHO 4CM.

5. Haubl Toukn X,VY,Z. [loctpoiite Touky Z1, KoTopas mojdy4aeTcs U3 TOUKUA Z mapajieIbHbIM IEPEHOCOM
Ha BeKTOp XV.

6. IToctpoiliTe pasHOCTOpOHHUHN TpeyroibHUK ABC U TpeyroibHUK, €My TOMOTETHYHBIA, €CITU TOMOTETHUS
nMeeT: a) eHTp A u koddduruent 2; 6) nentp B u koapdumnuent 1/2; B) uenrp C u kodrddunmeHr -2.

Tema 17. 'eomeTpuueckne Tesia U X n300paxenne Ha miaockoctu (YK-1)
Jlexknus.

OCHOBHBIE TOHSATHS CTEPEOMETPHM: TOUYKA, INpsiMasi, IUIOCKOCTb. B3anMHOE pacroyioKeHUE NPSIMBIX U
IJIOCKOCTEN B IpocTpaHcTse. [Ipu3Hak mapayienbHOCTH NPSMOM M INIOCKOCTH. IIpu3HaK meprneHauKyin
m10ckocTH. [Ipu3Hak nepneHauKyIspHOCTH ABYX ILUIOCKOCTEH.

MHuororpaHHuk# ¥ UX BUIbL. [Ipu3Ma, nupamMuia v npaBuiia UX U300paxKeHus Ha MI0cKocTU. [IpaBunbHbIE
MHOTOTpaHHUKH. Pa3BepTka MHOTOTPaHHUKOB.

Tena Bpamenust. {unuuap, KoHyc, ap: OCHOBHBIE CBOMCTBA U MpaBUJIa X U300pa)KeHHs HA MIIOCKOCTH.
IIpakTH4eckoe 3aHATHE.

1. BzauMHO€ pacnonokeHue IPSIMbIX U TIJIOCKOCTEW B IPOCTPAHCTBE.

2. YnpaxxHeHus Ha MOCTPOCHUE MHOTOTPAaHHUKOB Ha TIOCKOCTH.

3. YopaxHeHus Ha TOCTPOEHHUE TEJI BPAILIEHUS Ha IJIOCKOCTH.
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3ananus 1J151 CAMOCTOSITEILHOI padoThI.

. Onpenenuth BU IPU3MBI, €CJTH Y Hee: a) 8 BepmuH; 0) 15 pebep; B)10 rpanei.

. MoxeT i1 nupaMua uMeTh: a) 7 BepiuH; 0) 9 pedep; B)21 rpann?

. [TocTpouTh pazBepTKy NpsSIMOTo KPyroBOro IMJIUHIPA.

. 1306pa3uth mpsiMyro Mpu3My, OCHOBAHUSIMH KOTOPOH SIBIISTFOTCS IPABUIIBHBIE IECTUYTOIbHUKH.

. I300pa3uth mapasienenure;;

. 1300pa3uth mpamibpHy0 THpaMuIy, OCHOBAHUEM KOTOPOU SIBISETCS KBapaT.

. Beimykiierit MHOTOTpaHHUK MMeeT 6 BepimuH U 8 rpaHeil. Haiinure uncio pebep u m3o0pasute STOT

MHOTI'OI'paHHUK.

Tema 18. 'eomeTpuueckne Beanuunbl (YK-1)
Jleknus.

AKCHOMAaTH4eCKOE  ONpEACICHUE TIOHATUS BEIMYMHBL. Pa3nuuHble MOAXOABI K  OIPENEICHUIO
aJITUTUBHO-CKAJISIPHBIX BeMMYMH. OCHOBHBIC CBOWCTBA CKASIPHBIX BenuduH. [loHATHE 00 H3MepeHHn
BeJIMYUH. 13 nucropun pa3Butus cucteMsl Mmep. MexayHapoaHas CUCTEMAa CUHULL

JlnuHa oTpe3ka, ee OCHOBHBbIE CBOMcCTBAa. M3mepeHue niuHbl oTpe3ka. CTaHIapTHBIE €IUHUIBI JIJIMHBI,
COOTHOIICHHS MEXTy HUMHU.

I'eomeTpuueckue BEeTUUHUHBI, pacCMaTpUBaeMble B HAYaIbHOM Kypce MaTeMaTHKU

JnuHa oTpe3ka, BenuuumHa yria.  [lmomane ¢urypsl. CrocoObl u3MepeHus Iuiomanen ¢uryp.
PaBHOBENTMKOCT, W pPAaBHOCOCTABIEHHOCTh  (uryp. Bplumcnenume miomaneil  npsMOyrojbHHKA,
TPEyrojbHUKA, Tpaneuud. ENUHUIBI H3MepeHnsl TUIOIIAAeH M COOTHOIIEHHU Mex 1y HUMH. OObeM Tena u
€ro U3MepeHHUe.

1.

IIpakTH4Yeckoe 3aHATHE.
VYipakHeHUs Ha 3aKPETUICHUE TIOHATUS CKASIPHON BEJIMYMHBI U €€ CBOMCTB, U3MEPEHUS BEIMYNH; HA

MIePEBOJT SAMHUI] U3MEPEHHUS BEJIMYUH B MEKIYHAPOIHON CUCTEME EAMHHUII.

2.

VYipakHeHus! Ha 0TPabOTKY TEOPETHUYECKUX OCHOB HAXOXKJIEHUS JUIMH OTPE3KOB M MOCTPOEHHE OTPE3KOB

3aJaHHON JUTHHEI

3.

pra}KHeHI/IH Ha pacClio3HaBaHUC BCIIWYHWH, paCCMAaTpUBACMbIX B Ha4YaJlbHOM KYpC€ MAaTCMAaTUKH H HX

M3MepeHHe; Ha BhIYHUCIICHHE IIo1aaei puryp u oobeMoB Tell.

1.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThlI.
[Inouiaap npsMOyrojabHUKA paBHA 12 ¢M2, JUIMHBI €70 CTOPOH BBIPAXKalOTCSl HATypajJbHbIMU YHCIAMU.

CKOIBKO PA3INYIHBIX NPAMOYTOJIBHUKOB MOXXHO IMOCTPOUTH COITIACHO 3TUM YCHOBI/I}IM?

2.

JlinHbl cTopoH mapasuienorpaMMa 5 u 12 cM, a BbIcOTa, MpPOBENEHHAss K MeHblUIEH cropoHe, 10 cM.

HaiinuTe BBICOTY, IPOBEACHHYIO K OOJIbINEH CTOPOHE MapaieorpaMMma.

3.
4.
3.

Pebpo nannoro ky6a paBHo 1/3 pebpa enuaudnHOro Ky6a. Uemy paBeH 00beM TaHHOTO KyOa?
Haiitu 00beM npaBUIIbHOMN YE€THIPEXYTOIBbHON IPU3MBbI, CTOPOHA KOTOPOU 5 CM, a BBICOTA 8 CM.
Kak u3meHnTCst 00heM NPSIMOYTOIIBLHOTO Mapauieenuresa, eCiu

a) OIHO W3 €T0 U3MEPECHHI YBEIIUYUTH B 2 pasa;

0) 11Ba ero M3MEPEeHUs] YMEHBIIUTD, KAK0€ B 2 pasa.

4.

KonTpoab 3HaHuii 00y4aronuxcsi M THIIOBbIE OLICHOYHbIE CPEICTBA

4.1. Pactipenenenue 0auioB:

banbHO-pEUTHHIOBBIE MEPOIIPUATHUS HE IIPELYCMOTPEHBI

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS

Jloxkman

Tema 12. AnreGpandeckrie BEIpaKEHUS



Paznmuunnie noAXoAbl K MOCTPOCHUIO MHOXKCCTBA LECJIbIX HCOTPHUIATCIIbHBIX YUCCII. KpaTKI/Ie CBCIACHUA O
BO3HHUKHOBCHHU MOHATHUA HATYPAJIbHOI'O YK CJIa U HYIIA.

[TonsiTrie HaTypanpHOTO YKcha U HYIsI. OTHOLIEHUE «MEHBIIE)», «OOJBIIE, «PaBHO» Ha MHOMKECTBE IEIBIX
HEOTPULIATETBHBIX YUCEN (KOJIMUYECTBEHHAS! TEOPHUS).

Tema 13. YpaBHEeHUS 1 HEPABEHCTBA
3armmra qoKIaga.

Kontponbnas padora

Tema 1. MHoXecTBa U onepaliii HaJl HUMU
TunoBsle 3a1anust 17151 KOHTPOIHHOU PaOOTHI.

Tema 2. CoOTBETCTBHS U OTHOILLIECHUS
TunoBble 3a1aHus UIsI KOHTPOJIBHOM PabOTHI.

Tema 3. DneMeHThl KOMOMHATOPUKH U TEOPUHU BEPOSATHOCTEH
TunoBsle 3aanust 17151 KOHTPOIHHOU PaOOTHI.

Tema 4. DneMeHTBI MATEMaTUYECKOU JIOTUKH
TunoBble 3a1aHus UIsI KOHTPOJIBHOM pabOTHI.

Tema 5. Maremarnueckue NOHATUSA U YMO3AKIIOYCHUS
TunoBsle 3a1anust 17151 KOHTPOIHHOU PaOOTHI.

Tema 6. AkcnoMaTu4ecKoe NOCTPOCHUE MHOKECTBA HATYPAJIbHBIX U LIEIBIX HEOTPHULIATEIIBHBIX YU CEIT
TunoBble 3a1aHus UIsI KOHTPOJIBHOM PabOTHI.

Tema 7. TeopeTUKO-MHOXKECTBEHHBIN MOAX0 K MOCTPOCHUIO MHOYKECTBA HATYPAJIbHBIX U LIEJIBIX
HEOTPUIIATEIbHBIX YUCEI

TurnoBkie 3a1aHus 11 KOHTPOIBHOU PabOTHI.

Tema 8. HarypanbHoe UMCIIO KaK pe3ybTaT U3MEPEHUS BEITMUNHBI
TunoBsle 3a1anust 17151 KOHTPOIHHOU PaOOTHI.

Tema 9. 3anuch UETbIX HEOTPULIATEIIBHBIX YUCEI U AJITOPUTMBI IEUCTBUNA C HUMU
TunoBble 3a1aHus UIsI KOHTPOJIBHOM PabOTHI.

Tema 10. JlenumocTh HaTypaJbHBIX YHCEI
TunoBsle 3a1anust 17151 KOHTPOIHHOU PaOOTHI.

Tema 11. Pacmmpenrie MHOXKECTBA HaTypaIbHbBIX YHCEN
TunoBble 3a1aHus UIsI KOHTPOJIBHOM PabOoTHI.

Tema 12. AnreGpandeckrie BEIpaKEHUS
TunoBsle 3a1anust 17151 KOHTPOIHHOU PaOOTHI.

Tema 13. YpaBHEeHUS 1 HEPABEHCTBA
TunoBble 3a1aHus UIsI KOHTPOJIBHOM PabOTHI.



Tema 14. OCHOBHBIE TOHATHS TEOMETPUH

Ha muoxectBe A= { 6,7, 8,9, 10, 11, 12, 13} 3amano oTHomeHne R — «uMeTh OJUH U TOT K€ OCTATOK MPH
neneHuu Ha 3». OObACHUTE, IOYEMY OTHOIIIEHUE R SIBIISIETCS OTHOIIEHHEM YKBHBAJIEHTHOCTH, U 3AITUIIINATE
KJIACChI Pa30MEHHSI MHOXKECTBA A, OTIpEIeTsiEMbIC STUM OTHOIIICHUEM.

Tema 15. I'eomerpuueckue Gurypsl 1 ux coiictsa. [loctpoenue reomerpuyeckux Guryp
TunoBsle 3amanust 17151 KOHTPOIHHOU PaOOTHI.

Tema 16. IIpeoOpa3oBaHus TIOCKOCTH
TunoBble 3a1aHus UIsI KOHTPOJIBHOM pabOTHI.

Tema 17. 'eomeTpuyeckue Tena U UX U300pakeHUE Ha TIOCKOCTH
TunoBsle 3amanust 17151 KOHTPOIHHOU PaOOTHI.

Tewma 18. ['eomeTpruueckrue BETMUNHBI
TunoBble 3a1aHus UIsI KOHTPOJIBHOM PabOoTHI.

Omnpoc

Tema 12. AnreGpandeckrie BbIpaKeHUS
Kaxk onpenenuts, 4To npeajioxkeHue sSBiseTcs BbickazbiBaHueM? [IpuBeaure npuMepsl BbICKa3bIBAHUH.

KakuM coro3aM pycckoro s3plka COOTBETCTBYIOT OIEpaldy OTPHUIAHUS, KOHBIOHKIHMH, JU3IbIOHKIIMH,
MMILTHKALMHY, SKBUBAJICHIIMN?

Kakue BbICKa3bIBaHUS Ha3bIBAIOT MPOCTHIMHU, a Kakue cioxHbIMu? [IpuBeaure npumepsl. Kak u3 npocThix
BBICKA3bIBaHUII MOJIy4aIOT CIOXKHBIE?

HepeqnanTe OCHOBHBLIC JIOTHYCCKHUC OImcpalvi HaJl BbICKA3bIBAHUSAMMU. Korz[a KOHBIOHKIUA JBYX
BBICKA3bIBaHMI NCTUHHA?

IIpu KakuX yCIIOBUSAX IU3BIOHKIMS IByX BbICKa3bIBAHWN UCTUHHA?

Tema 13. YpaBHEHUS U HEPABEHCTBA
YcTHbIM onpoc.

TecTupoBanme

Tema 5. MaremaTuyeckue MOHATHS U YMO3aKITIOUEHHUS
TecToBble 3a1aHUS.

Tema 12. AnreGpandeckue BbIpaKeHUS

1. Besikoe MOAMHOKECTBO J€KapTOBa MPOU3BEACHUS MHOXKECTB X Y
Ha3bLIBAETCS

a) COOTBETCTBHEM;

0) OTHOILICHUEM;

B) OTPaKECHUEM.

2. CoOTBETCTBUE MOXHO 33aTh

a) MepPeYUCICHUEM ap AJIEMEHTOB, HAXOISAIINXCS B JaHHOM COOTBETCTBUH,
0) yka3zaHHEM XapaKTePUCTUICCKOTO CBOWCTBA €r0 AJIEMEHTOB,

B) rpadhoM u rpadukom;

I') BCE BApUAHTHI BEPHBI.
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3. 1nst cootBetcTBHsA R - "MenblIe", 0OpaTHBIM Oy/eT COOTBETCTBHE

a) "6ompIe";

0) "He mMeHb1IE";

B) "OobIIIe WK paBHO".

4. I'paduk COOTBETCTBUSL , 0OPATHOTO COOTBETCTBUIO R, COCTOUT U3 TOYEK, ...

a) CHMMETPHYHBIX TOYKaM rpaduka cOOTBETCTBHS R OTHOCHUTENBHO OMCCEKTPUCHI BTOPOTO U YETBEPTOTrO
KOOPJIMHATHBIX YIJIOB;

0) CHMMETPHUYHBIX TOYKaM rpaduka COOTBETCTBHS R OTHOCHTEIIBHO OMCCEKTPHUCHI MEPBOTO U TPETHETO
KOOPIMHATHBIX YIJIOB;

B) CUMMETPUYHBIX TOUKaM I'paduka COOTBETCTBUS R OTHOCUTENIBHO OCH OpIMHAT;
I') CHAMMETPHYHBIX TOYKaM IpauKa COOTBETCTBUA R OTHOCHTENBHO OCH abcuucc.

5. Ecnmu rpaduk cootBercTBUs R Mexay snemeHTaMu MHOXKECTB X W Y COBHAZACT CO BCEM JICKAPTOBBIM
npousBeeHneM X Y, TO COOTBETCTBUE HA3bIBAIOT

a) MyCThIM;
0) MOJIHBIM;
B) YHUBEPCAJIbHBIM.

6. CooTBeTCTBHE, MPU KOTOPOM KAXKIOMY SJIEMEHTY W3 MHOXECTBa X COIOCTAaBISIETCS HE Ooyiee OAHOTO
3JIEMEHTa U3 MHOXKECTBa Y Ha3bIBAIOT

a) (OYHKIIMOHAJIBHBIM;
0) B3aMMHO-OJTHO3HAYHBIM;
B) OMHAPHBIM OTHOIICHHUEM.

7. COOTBETCTBHE MEXKIYy MHOXECTBaMH X M Y, IPU KOTOPOM KaXKJIOMy SJIEMEHTY W3 MHOXecTBa X
COTIOCTABJISIETCS] TOUHO OJIMH 3JIEMEHT U3 MHOXKECTBA Y, Ha3bIBAeTCS

a) oToOpakeHMEM MHOXKECTBa X B MHOXECTBO Y
0) oTroOpakeHneM MHOXeCTBa X Ha MHOXECTBO Y;
B) B3aUMHO - OJTHO3HAYHBIM COOTBETCTBUEM.

Tema 13. YpaBHEeHUS 1 HEPABEHCTBA
TecToBble 3a1aHUS.

Tema 18. I'eomeTpuueckue BEITUUNHBI
TecToBEIE 3agaHU.

4.3 IIpomexxyTouHast aTTECTAIMSA 110 AUCIUIUIMHE MPOBOIUTCS B JopMe 3adeTa, IK3aMeHa

Tunosbie Bonpocsl 3a4era (YK-1)
1. [Ipu3Hak JeNMMOCTH Ha COCTABHOE YHUCIIO.
2. Ceoiictea HOK u HO/] (c nokazarenbctBamu). [I[puMeHeHNne UX B PEIICHUH 3aa4.

Tunosble 3aganusa as 3adera (YK-1)
JIBa cTonsipa OTPEMOHTHPOBAIH CTYJbEB OPOBHY. [1epBbIii cTomstp paboTan 6 aHel, peMOHTHPYs 1o 12
CTyabeB B IeHb. CKOJIBKO JIHEH paboTai BTOPOiA, €CIIM OH PEMOHTUPOBAI 1O 4 CTyNa B I€Hb?

Tunossie Bonpocsl 3xk3amena (YK-1)
1. OcHoBHas Teopema apu(pMeTHKH.
2. Anroputmsbl HaxoxaeHuss HOJl 1 HOK mannbix uucen. Anroputm EBknuaa.
3. Haumensiee obmiee KpaTHOE U HAUOOIBIINN OOIIHIA JETUTENh YUCEN, UX OCHOBHBIC CBOMCTBA.

TunoBble 3axaHus s dxk3amena (YK-1)
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B niepBblIii [eHs Mara3uH npojan 8 OMMHAKOBBIX mopTdeneit u noxyuni 3a Hux 8000 pyOneit. Bo Bropoii
JIeHb OBUIO MPOAAHO 4 TakuX ke nmoprdens. CKOIbKO JEHET MOIyYrIn 3a TOpT(dhear BO BTOPOH AeHb?

Ha muoxectBe A = {5, 6, 7, 8,9, 10} 3amano orHomenue R:
xRy < x<y. [lokaxxute, 4TO OHO SABISAETCA OTHOLICHUEM IOPsAKA. SIBIIg€TE JIU OHO OTHOLIECHUEM

JMHENWHOTOo nopsiaka?

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI

3auer

Onenka

Kommnerenmu

Heckpuntopsl (ypOBHH) — OCHOBHBIE IIPU3HAKH OCBOCHUS (ITOKA3aTeNn
JOCTH>KCHHUSI pE3yJIbTaTa)

«3a4TCHO»

YK-1

JleMoHCTpUpyeT CiaOblii  ypOBEHb MaTeMaTUYECKUX 3HAHUH,
COCTABJISIIOIMIUX HAyYHYI0 OCHOBY MAaTE€MaTHYECKOTO OOpa30BaHUS
MJIAJIINX [IKOJFHUKOB W O0OECIEUMBAIONIYI0 BO3MOXKHOCTH HX
Pa3BUTHS CPEJACTBAMU MATEMAaTHUKH, ISl 000CHOBaHMSI COOCTBEHHBIX
BBIBOJIOB U BBIHECCHHS  OICHKM B XOA€  pEHICHUS
METOJIMKO-MaTeMaTudeckux 3agad. [moxo ymeer mondupars GopmMbl
U METOMbl COCTABIIIONIYI0 HAyYHYI0 OCHOBY MAaTeMaTHYECKOTO
oOpa3oBaHMs ~ MJIQJIIIUX  IIKOJIHHUKOB W  00€CIEUHBAOIIYIO
BO3MOKHOCTH WX Pa3BUTHSA CpPEACTBAMH  MaTEMaTHKH, IS
000CHOBaHHS COOCTBEHHBIX BBIBOJOB M BBIHCCCHHS OIICHKH B XOZC
pelieHus METOAMKO-MaTeMaTHUECKUX 3a/1a4. BrajeeT equHUIHBIMA
HaBBIKAMH OpPTaHU3AIMM MaTEeMaTHYECKOTO OO0pa30BaHUS MJIIAJIINX
IIKOJILHUKOB, 00ECIEUMBAIOIEe BO3MOKHOCTH WX  Pa3BUTH
CpeIICTBaMH MaTEMAaTHKH.

«HE 3a4TCHO»

YK-1

JIeMOHCTPUPYET HE TOCTATOYHBIM YPOBEHb MAaTEMaTUUECKUX 3HAHUN,
COCTAaBJISIIOIIMX HAyYHYI0 OCHOBY MAaTeMaTH4YecKOro oOpa3oBaHUs
MIIQJIIAX [IKOJBHUKOB M O00ECHEYMBAIOIIYI0 BO3MOXHOCTH HX
Pa3BUTHS CPEAICTBAMH MAaTEMATHKH, A1 000CHOBAaHHS COOCTBEHHBIX
BBIBOJIOB UM BBIHECEHMS  OLCHKM B XOAE€  peUICHUs
METOIMKO-MaTeMaTH4eckux 3agad. He ymeer mnonbupate u
pa3pabarbeiBaTh (OPMBI U METOIBI COCTABIISIIONLYIO HayYHYIO OCHOBY
MaTeMaTu4eckoro  oOpa3oBaHMA  MIAAIIUX  IIKOJIBHUKOB U
00eCreYnBaONIyI0  BO3MOXKHOCTH HMX  Pa3BUTHS  CPEACTBAaMHU
MaTeMaTuKH, 17151 000CHOBAaHUS COOCTBEHHBIX BBIBOIOB M BHIHECEHHUS
OLICHKA B XOJ€ pEUICHUS METOIMKO-MareMarhyeckux 3agad. He
BJaJiCeT OpTaHU3aIMM MaTeMaTH4ecKoro OOpa3oBaHMSA MIIAIIINX
IIKOJIbHUKOB, OOECIeunBaloiee BO3MOXKHOCTH HMX  pPa3BUTHUSA
CPEICTBAMH MATEMATUKH.

DK3aMeH

Orenka

Komrmerennn

Jleckpunropsl (YPOBHHN) — OCHOBHBIE TTPU3HAKN OCBOCHUS (TTOKA3aTEIIN
TIOCTYKCHHSI pe3YJIbTaTa)
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«OTIIMYHO»

YK-1

JIeMOHCTpPUpPYET Ha BBICOKOM YpPOBHE MaTeMaTHMYECKUE 3HAHUS,
COCTAaBJISIOIIME HAYYHYIO OCHOBY MAareMaTH4ecKOro oOpa30BaHHS
MIIQJIIAX [IKOJBHUKOB M O00ECHEYMBAIOIIYI0 BO3MOXHOCTH HX
Pa3BUTHS CPEICTBAMH MAaTEMATHKH, JJIs1 000CHOBAaHHS COOCTBEHHBIX
BBIBOJIOB UM BBIHECEHMS  OLCHKM B XOAE€  peUICHUs
METOIMKO-MaTeMaTHUYeCKUX  3a7a4.  YMeeT  moadupare U
pa3pabarbiBaTh METOABI M (HOPMBI COCTABIISIIONLYIO HayYHYIO OCHOBY
MaTeMaTu4eckoro  oOpa3oBaHHMs ~ MIJIAQIIMX  [IKOJBHUKOB |
00eCreYnBaONIyl0  BO3MOXKHOCTH HMX  Pa3BUTHS  CPEACTBAaMHU
MaTeMaTukd, Ui OOOCHOBaHUS COOCTBEHHBIX BBIBOIOB U
BBIHECCHHUSI OLICHKH B XOJE PELICHUS METOAUKO-MaTeMaTH4EeCKHUX
3amad.  CBOOOOHO  BIAJEeT  HAaBBIKAMHM  CaMOCTOSITENIbHON
OpraHu3aluu MaTeMaTU4eCKOro o0pa3oBaHHS MJIaIHAX
IIKOJIbHUKOB, —OOecIieunBaloiee BO3MOXKHOCTH HMX  Pa3BHTHUSA
CPEICTBAMH MATEMATUKH.

«Xopomo»

YK-1

JIeMOHCTpHUpPYET MaTeMaTHYCCKUE 3HAHUS, COCTABIISAIONINE HAYYHYIO
OCHOBY MaTeMaTHYeCKOTO OOpa30BaHMS MIIAJIINX IIKOJIBHUKOB W
00CCIEeUMBAOIIYI0  BO3MOXXHOCTH WX  Pa3BUTUS  CPEACTBAMH
MareMaTHKH, [ OOOCHOBAaHMS COOCTBEHHBIX BBIBOJOB U
BBIHCCEHUS OICHKHA B XOJI€ PENICHHS METOAMKO-MaTeMaTHUeCKHX
3ama4. Ymeer moabOuparh GOpPMBI U METOABI  COCTABJISIONIYIO
HAayYHYI0O OCHOBY MaTeMaTHYeCKOro O0Opa30oBaHHS  MJIQIIIUX
IIIKOJIBHUKOB W 00ECIICYMBAOIIYI0 BO3MOXXHOCTH WX Pa3BUTHS
CPEICTBAMHM MaTEMaTHKH, JUTsl 00OCHOBAaHUS COOCTBEHHBIX BBIBOJIOB
Y BBIHECCHHUS OLICHKH B XOJC PEIICHUS METOIUKO-MaTeMaTHYCCKUX
3amad.  Brnageer HaBBIKAMHM  OpraHW3alldd  MaTeMaTHYECKOTO
oOpazoBaHUs MITaAIINIX IIKOJIbHUKOB, obecneyunBarouiee
BO3MOXKHOCTH HX Pa3BUTHsI CPEJICTBAMU MaTeMAaTHKH.

«YIOBIETBOPUTEIHHOY

YK-1

JleMoHCTpHUpyeT CiaOblii  ypOBEHb MaTeMaTUYECKUX 3HAHUH,
COCTAaBJISIIOIMIUX HAyYHYI0 OCHOBY MAaTE€MaTHYECKOTO OOpa30BaHUS
MJIAJIINX [IKOJFHUKOB W O0OECIEUMBAIONIYI0 BO3MOXKHOCTH HX
Pa3BUTHS CPEJACTBAMU MATeMAaTHUKH, ISl 000CHOBaHMSI COOCTBEHHBIX
BBIBOJIOB U BBIHECCHHS  OICHKM B XOA€  pEHICHUS
METOJIMKO-MaTeMaTudeckux 3agad. [nmoxo ymeer mondupars GopMbl
U METOMbl COCTABIIIONIYI0 HAyYHYI0 OCHOBY MaTeMaTHYECKOTO
oOpa3oBaHMs ~ MJIAJIIIUX  IIKOJIHHUKOB M 00ECIEUHBAIOIIYIO
BO3MOKHOCTH WX Pa3BUTHSA CpPEACTBAMH  MaTEMaTHKH, IS
000CHOBaHHS COOCTBEHHBIX BBIBOJOB M BBIHCCCHHS OIICHKH B XOZC
pelieHus METOAMKO-MaTeMaTHUeCKUX 3a/1a4. BrageeT equHUIHBIMA
HaBBIKAMH OpPTaHU3AIMM MaTEeMaTHUYECKOTO OO0pa30oBaHUS MJIIAJIINX
IIKOJILHUKOB, 00ECIEUMBAIOIIEE BO3MOKHOCTH WX  Pa3BUTH
CpeICTBaMH MAaTEMAaTHKH.
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VK-1 JleMOHCTpHUpYEeT He T0CTAaTOYHBII YPOBEHb MATEMAaTUIECKUX 3HAHHUIA,
COCTaBJISIFOIIMX HAyYHYK) OCHOBY MAaTeMaTH4YeCKOro oOpa3oBaHUs
MJTQIIAX [IKOJBHUKOB M OOCCICUMBAIOIIYI0 BO3MOXHOCTH HX
pa3BUTHSI CPEICTBAMH MAaTEMATHKH, JJIsi 000CHOBaHHS COOCTBEHHBIX
BBIBOJIOB W BBIHECCHUS  OICGHKA B  XOAE  PCLICHHS
METOIMKO-MaTeMaTU4YeCKux 3agad. He ymeer mombupare u
pa3pabarbiBaTh (OPMBI U METOBI COCTABIISIFOILYI0 HAYYHYI) OCHOBY
MaTeMaTU4ecKoro  oOpa3oBaHMsI ~ MIJIAIIAX  [IKOJbHUKOB W
00CCIEUMBAONIYI0O BO3MOXKHOCTH HMX  Pa3BUTHS  CPEACTBaMHU
MaTeMaTukd, Ui OOOCHOBAaHUS COOCTBEHHBIX BBIBOIOB U
BBIHCCCHHUSI OIICHKM B XOJI€ PELICHHS METOJHUKO-MaTeMaTHUYECKUX
3amad. He BnageeT opraHM3aluyd MaTEeMaTHUECKOTO OOpa30OBaHUS
MJTQIIAX ~ IIKOJHHUKOB, OOCCICUMBAIONICE BO3MOXKHOCTH — HMX
pa3BUTHSI CPEICTBAMU MaTEMATHKH.

«HCYAOBJICTBOPUTCIILHO»

5. MeTonnueckue ykazaHusi AJis1 00y4a0IUXCS 110 OCBOCHUIO M CHUILTHHBI (MOLYJIS)

5.1 Meroauueckue yka3aHusl 10 OPraHU3alUK CAMOCTOSITEIbHON paboThl 00yUYaOIUXCS:

[Ipuctynas K W3yYeHUIO TUCIUILIMHBI, B MEPBYIO Odepelb OO0ydaromuMcsi HEOOXOAMMO O3HAKOMHUTHCS
comepxaHueMm paboueil mporpammbl nuctuiumHbl (PIT[]), xotopas ompexaenser copepxaHue, o0ObeMm, a
TaKKe MOPSAIOK U3YUCHHsI U MTPETIOAaBaHus yIeOHOM TUCIUILIMHEL, €€ pa3/iena, YacTu.

J171 caMOCTOSATENbHOM paboThl BaKHOE 3HaYEHHE UMEIOT pa3zeibl «O0beM U collepikaHnue AUCIUTITMHBD),
«YuebHo-mMeTonyeckoe U nHGOpMaIIMOHHOE 0O0ecrieyeHre TUCIUIUIUHBD U «MaTepruaabHO-TEXHUYECKOe
obecrieueHre JUCITUTUIMHBI, TpOorpaMMHOE o0ecredeHue, MpodecCuoHaIbHBIC Oa3bl TaHHBIX 1
MH(OPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBI».

B pazmene «O0bemM u copepkaHHe AMCHUIUIMHBDY YKA3bIBAIOTCS BCE pas3leibl U TEMbl H3ydaeMoi
JTUCLUIUTMHBL, @ TAK)KE BUJIbI 3aHIATHI U TUTAHUPYEMBI 00BEM B aKaJIeMUYECKUX Yacax.

B pasgene «YdeOHo-meTomumueckoe U HH(POpMaLMOHHOE oOecledyeHrne AMCHUIUIMHBDY — yKa3aHa
pEKOMeH1yeMasi OCHOBHAsS U JOTIOJIHUTENbHAS JINTEpaTypa.

B paznmene «MarepuanbHO-TeXHUYECKOE OOeCIeueHue TUCIUIUIMHBL, TMPOrpaMMHOE oOecreueHue,
npodeccuoHanbHble 0a3bl JTaHHBIX W HWH(GOPMAIMOHHBIE CIPABOYHBIE CHCTEMBD) COACPKHUTCS IEepeueHb
npodeccruoHanbHbIX 0a3 JaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIMMBIX AJIi OCBOCHHUS
JUCUUIIINHBL.

5.2 PexomeHnanuu o0y4aronmMcs o padoTre ¢ TEOpeTUYeCKUMU MaTepraiaMy Mo TUCIUIUINHE

[Tpu u3ydeHnn 1 mpopadbOTKe TEOPETUICCKOTO MaTepraia HeOOXOaUMO:

- IPOCMOTPETH €I1I€ pa3 Nnpe3eHTaruo Jekuuu B cuicteMe MOODLe, moBTOpUTh 3aKOHCIIEKTUPOBAHHBIN HA
JIEKIIMOHHOM 3aHATUM MarepuaJl M JONOJHHUTh €ro € Y4YEeTOM PEKOMEHJIOBAHHOM JOMOIHUTEIbHOU
JIUTEPaTypBhl;

- IPY CAMOCTOSITEIbHOM M3yUYE€HUU TEOPETUYECKOM TEMBbI CENaTh KOHCIIEKT, UCIOJIb3Ysl PEKOMEHIOBAHHbBIE
B PI1/] ucrounuku, npodeccuoHaIbHbIE 0a3bl TaHHBIX U HHPOPMAIIMOHHBIC CIIPABOYHEBIE CHCTEMBI:

- OTBETHTbH Ha BOMPOCHI IS CAMOCTOSATEIHHON paboTHhI, IO TeMe MpeCTaBIeHHbIe B myHKTe 3.2 PI1/I.

- TP MOATOTOBKE K TEKYILIEMY KOHTPOJIIO UCIOIb30BaTh MaTepuaibl (poHaa oueHouHbix cpenacts (POC).
5.3 Pexomennaiuu o pabote ¢ Hay9HOH B y4eOHOM TUTepaTypoit

PaGota ¢ OCHOBHOW M JOTOJHUTEIBHOW JIUTEPATYpPOH SIBISICTCS TJIaBHOM (OPMON CaMOCTOSTEIbHOU
paboThl M HeoOXoAMMa MPU TMOATOTOBKE K YCTHOMY OMNPOCY Ha CEMUHAPCKUX 3aHATHAX, K Jebaram,
TECTUPOBaHHUIO, dK3aMeHy. OHa BKIIOYAaeT NMPOpPadOTKy JIEKIIMOHHOTO Marepuaja U PEKOMEHIOBAaHHBIX
HMCTOYHUKOB U JINTEPATYPHI 10 TEMATUKE JICKLIUN.

Koncnekr nekuuu 1omkeH coaepxarb pedepaTruBHyI0 3alIMCh OCHOBHBIX BOIIPOCOB JIEKIIMH, B TOM YHCIIE C
onopor Ha paszMemieHHblie B cucteMe MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB W JIUTEPATYpPbI IO
TeMaM, BBIBOJIbI 1O KaKIOMY Bompocy. KoHCIEeKT MoXkeT ObITh BBHIMOJHEH B paMKaX pacleyaTKd BbLAAYH
MPE3CHTAIMI JIEKIN WKW B OTAEIbHOW TeTpanu mo mpeamery. OH JOKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaeMbIM, HE COJIEP’KaTh HE OTHOCAIIYIOCS K TeMe HH(OPMALIMIO UIH PUCYHKH.



KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBbHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBE€ThI Ha Ka)KI[BIﬁ IOCTaBJICHHBII B TEME BOIIPOC, HUMCTL CCBUIKY Ha HWCTOYHHUK I/IH(bOpMaI_[I/II/I C
00s13aTeNbHBIM YKa3aHUEM aBTOpAa, HAa3BaHMS W TOJa HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
Koucmexkt moxer 6I>ITB OIMOPHBIM (COI[ep)KaTB JIUIIIb OCHOBHBIC KIIFOYEBLIC HOSI/II_II/II/I), HO TIpU 3TOM
MO3BOJISIIOIIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OMpeaAciACTCa CaMUM CTYACHTOM.

B nporecce paboThl ¢ OCHOBHOM W JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XOAYy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011IeHe OCHOBHBIX BOIIPOCOB PabOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHaIMK 10 IOATOTOBKE K OTAEIBHBIM 3a/IaHUSIM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH [0 BOIpOcam
MPAKTHYECKOTO 3aHATUS C LIEJbI0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
paszgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (QpoHTaIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaUY€CTBA YCTHOTO OTBETA MOJIJIEKAIIETO OI[CHKE:

- IPaBUJILHOCTH OTBETA IO CO/IEPIKAHUIO;

- IOJIHOTA U TITyOWHA OTBETA;

- CO3HATENIbHOCTh OTBETA;

- IOTUKa U3JI0KECHUS MaTepuaa;

- PalMOHAJILHOCTh UCIIOJIb30BaHHBIX PUEMOB U CTIOCOOOB PEIlIeHUs TOCTABIEHHON yueOHO! 3a1auu;

- CBOEBPEMEHHOCTh U A((HEKTUBHOCTH UCIIOIB30BAHMS HATMISIHBIX MOCOOM U TEXHUYECKUX CPEACTB MPHU
OTBETE;

- HCTIOJIb30BaHMUE JIOMOTHUTEIILHOTO MaTepuarna;

- palMoOHAJIbLHOCTD HUCIIOIB30BAaHUSI BPEMEHU, OTBEJICHHOTO Ha 3a/1aHue.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBACTCA IO OAHOMY U3
BOIPOCOB MPAKTUYECKOTO 3aHATH. [Ipy BBICTYIUICHHH C MPE3eHTalMell HeoOX0MuMOo oOpaIiaTe BHUMAaHHE
HA TaKWe MOMEHTHI KaK:

- colep)KaHUE TPE3CHTALMU: aKTyalbHOCTh TEMbI, MOJIHOTA €€ PACKPBITHSA, CMBICIOBOE COMAEp)KaHUE,
COOTBETCTBHE 3asBJICHHOM TEMbI COJIEP)KaHNIO0, COOTBETCTBHE METOAUYECKUM TPEeOOBAHUAM (LIETTU. CCHUIKU
Ha PECYpChl. COOTBETCTBHUE COACpPKAHUS U JIMTEPATyphl), MpaKTUUeCKas HaNpaBIeHHOCTb, COOTBETCTBUE
cofiepaHusl 3asBICHHON QopMe, aJleKBaTHOCTh UCIOIb30BAHUS TEXHUYECKUX CPEACTB YUeOHBIM 3ajlauaM,
MOCJIEZIOBATENBHOCTD U JIOTUYHOCTD MPE3EHTYEMOT0 MaTepuara;

- odopMiieHHE TMpe3eHTAlMU: O00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIMYHE U
COOTBETCTBHE TpaUKd U aHUMAIMH, 3ByKOBO€ OQOpMIIEHHE, CTPYKTypUpOBaHHE UHOpMAINH,
COOTBETCTBHE 3asBICHHBIM TpPEOOBAaHUSM), OPUTHHAIBHOCTH O(OPMIIEHUS, SCTETHKA, HCIIOJIb30BaHUE
BO3MOXKHOCTH MPOTPAMMHOM CpPeIbl, COOTBETCTBHE CTaHIAapTaM o(pOpMIICHUS;

- TMYHOCTHBIE KaueCTBa: OPATOPCKUE CIIOCOOHOCTH. COOMIOIEHUE PErIaMeHTa, SMOIIMOHATIBHOCTh, YMEHUE
OTBETUTH Ha BOIIPOCHI, CUCTEMaTU3UpPOBaHHbIE, INTyOOKKE U MOIHbIE 3HAHUS 110 BCEM pa3jiesaM MporpaMMmbl:
- coiep)aHWe BBICTYIUICHHUS: JIOTUYHOCTh H3JI0KEHHUS Marepualia, PacKpbITUE TEMBbI, JIOCTYIHOCTh
uznoxkenus, d3PpdextuBHoCcTh npuMeHeHus cpeacts HWKT, cmocoObl u  yciaoBHs —JIOCTHXKEHHUS
pPEe3yNBbTaTUBHOCTH W 3(P(EKTUBHOCTH U1l BBIMOJHEHHS 3a/1a4 CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
NeSITeNIbHOCTH, JI0Ka3aTeJIbHOCTh MPUHUMAEMbIX PEIICHUM, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHMUS,
BBIBO/IB.

6. YueOHO-MeToAUYecKOe U MHPOPMALIMOHHOE 00ecnieYeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:
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1. Hertapesa, O. M., Xy3suaxmetoBa, P. H., Xy3uaxmerosa, A. P. Beiciias maremaruka. Marepuainibl s
MOJITOTOBKH OaKaJIaBpoB U criennaiuctoB. Yacte | : yueObHoe mocobwue. - 2022-01-18; Bricmas MmaTemaTHka.
Marepwuaibl 1j1s TOATOTOBKY OakaiaBpoB u crienuanuctoB. YacTs 1. - Kazanb: Kazanckuii HanmoHambHbIH
HCCIIEI0BATEILCKUM TEXHOIOTHYeCKUd YHUBepcuTeT, 2016. - 104 c. - Tekcr : anexrponnsiii // [IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/61962.html

2. benoycona, B. U., Epmakona, I. M., Muxanesa, M. M., lllanaps, 1O. B., lllecrakoBa, 1. A. Bricias
Marematuka. Yacte 1 : yueOHOe mocobue. - 2022-08-31; Bricmas matemaruka. Yacte 1. - ExarepunOypr:
VYpansckuii penepanbubiii yauBepeutet, ObC ACB, 2016. - 296 c. - Tekcr : anexrponnsiii / IPR BOOKS
[caiit]. - URL: http://www.iprbookshop.ru/65920.html

3. HlumaueB B. C., Tuxonos A. H. Briciias maremaruka. [lonmusiii kype : YueOHuk [lns akageMuueckoro
OakanaBpuara. - ucnp. u gom; 4-e usf.. - Mocksa: HOpaiit, 2016. - 607 c. - Tekcr : anexkrponusit / DbC
«HOPAMT» [caiit]. - URL: https://urait.ru/bcode/388659

4. Pacromuuna, O. M. Beicmias Maremaruka : mpakTUKyM. - Becb Cpok oxpaHbl aBTOPCKOTo mpaBa; Briciias
Maremaruka. - MockBa: MOCKOBCKHMI MeAaroru4eckuil rocyapcTBeHHbd yHusepeuret, 2017. - 138 c. -
Texct : anexrponnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/72486.html

5. Pacronmuuna, O. M. Bricmiass Marematuka : yuyebHoe mnocodue. - Bech cpok oXpaHbl aBTOPCKOTO IMPaBa;

Bricimass maremaruka. - MockBa: MOCKOBCKHI Meqaroruueckuii rocyaapcTBeHHbI yHUBepcuTeT, 2018. -
150 c. - Tekcr : sanextponsnsiii / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/79053.html

6.2 JlononHUTENbHAS JIUTEPATYpA!
1. ITynunckuii [.E. Beiciias Maremaruka : Jlekiuu u nipakr. 3auatus. - M., 1998. - 289 c.

2. XKyxosckas T.B., MonokanoBa E.A., IlmyxnukoBa E.A., YpycoB A.UN., ®umunmnosa O.B. Beicmas
MareMmaTHka : yue0. mocodue : B 3 4.. - Tam60B: [U3nat. nom TT'Y um. I'.P. JlepxaBuna], 2014

3. baBpun W.1. Beiciiast matrematuka : yue0. mocobue. - M.: IIpocsemenue, 1980. - 384 c.

4. Ameynosa A. C., Kapuanyn O. C., Cabnunckuii A. W. Bricias maremaruka: TuHeiHast anrebpa u
aHAINTUYECKAsl TEOMETPHUS : KOHCHEKT Jekuuil. - KemepoBo: KemMepoBckuil rocynapCcTBEHHbIN YHUBEPCUTET
kyneTypbl U uckycctB (KemI'VKWM), 2011. - 71 c. - Tekcr : snekrponssiii / OBC «YHuUBepcHuTeTckas
oubnuoteka onmaitly» [caidt]. - URL: http://biblioclub.ru/index.php?page=book&id=227693

5. Tonosko, O. B., Janmaesa, I. H., CanranoBa, E. B. Bricmas maremaruka. Yacte [. Matpuusl u
ornpenenutenu. CucTeMbl JTMHEHHBIX ypaBHEHUH. BektopHas anreOpa M aHajquTUYEeCKas T'€OMETpHUS :
yueOHoe mocobue. - Becb cpok oxpaHbl aBTOpcKOro mpasa; Breicmas maremaruka. Yacts [. Marpuusl u
onpenenutenu. Cucremsl nuHed. - KemepoBo: KeMepoBckasi rocynapCTBEHHAasi MEIMLIMHCKAs aKaJeMUs,
2006. - 56 c. - Tekct : anexrponHsit / IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/6111.html

6. byxrosiposa, B. ., I'ymuna, B. M., Tonosko, O. B., lanaesa, I. H. Briciias maremaruka. Yacts 11
Maremarnuecknii aHanu3 : ydyeOHoe mocobOue. - Bech cpok oOxpaHbl aBTOPCKOrO IpaBa; Beicmias
maremaruka. Yacte II. Maremarnueckuit anamu3. - KemepoBo: KemepoBckas rocynapcTBeHHas
MeaunuHcKas akagemwus, 2007. - 92 c. - Tekcr : osnexrponusii // IPR BOOKS [caiir]. - URL:
http://www.iprbookshop.ru/6112.html

7. Topenos, B. U., Jlenamesa, T. H., Kapenosa, O. JI., Jlenamenra, O. H. Briciias marematuka : Kypc
nexuuit. - 2021-02-01; Beicias marematuka. - XuMkH: Poccuiickas MeXIyHapoaHasl akaJeMUs Typu3Ma,
2011. - 260 «c¢. - Tekcr : oomekrponnbit // IPR BOOKS [caiit]. - URL:
http://www.iprbookshop.ru/14278.html

8. byxrosiposa, B. U., I'ymuna, B. M., [lecuanckas, C. P., PaBunr, JI. K. Beiciias maremaruka. Yacts 111
BEPOATHOCTEH. MaTemMaTnueckasi CTaTUCTHKA : ydeOHoe mocobue. - Bech Cpok 0XpaHbl aBTOPCKOTO IpaBa;
maremaruka. Yacte III. Teopus BeposrHocTell. Maremaruueckas. - KemepoBo: Kemeposckas
rocyJlapcTBeHHas MenuiuHckas akagemus, 2006. - 88 c. - Teker : anexkrponnsiit // IPR BOOKS [caiit]. -
URL: http://www.iprbookshop.ru/6113.html

9. XKyxosckas T. B., Monokanosa E. A., YpycoB A. WM. Beiciiass maremarvka B IpUMepax MU 3ajadax :
yaebHoe nocobue, 1. - Tam6oB: TamOoBCcKuil rocynapcTBeHHbIN Texunyeckuii yausepeutet (TI'TVY), 2017.

- 130 c. - Tekcr : snekrponssiii / DBC «YHuBepcuterckas Oubnmoreka onmnaiia» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=498922

6.3 NHbIe HCTOYHUKU:
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1. Bonpocs! o6pazoBanus - http://www.ecsocman.edu.ru/vo
2. Poccuiickuii 001meodpazoBarenbHbIil mopTan - http:// www.school.edu.ru/

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecnedyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO ClIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJs TMPOBEICHUS 3aHITHH JIEKIIMOHHOTO M CEMHUHApCKOro THIIA,
TPYNIOBBIX W WHAMBHUIYaJIbHBIX KOHCYJIbTALMM, TEKYLIETr0 KOHTPOJSI U MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThlI.

VYdeOHbIe ayTUTOPHUN U IIOMEIICHUS IS CAMOCTOSTEIILHON paOO0Thl YKOMIUIEKTOBAHBI CIICTIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyYCHHMS, CIIY KAIIUMH JIJIs1 TIPEACTABICHHS yueOHOW nHpOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus I CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHbI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K CceTH "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHMs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYIOBaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JluneH3noHHOE U CBOOOHO pacHpOCTpaHsIeMOe MPOrpaMMHOE 00ecTieYeHHE:

Kaspersky Endpoint Security mis 6usneca - Cranmaptabiii Russian Edition. 1500-2499 Node 1 year Educati
Renewal Licence

Omneparmonnas cuctema Microsoft Windows 10

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
7-Zip 9.20

Microsoft Office [Ipodeccronanbhsrii mioc 2007

ITpodeccronanbhplie 6a3bl JaHHBIX U UHPOPMAITMOHHBIE CIIPABOYHBIE CUCTEMBI:
1. Hayunas snexrponnas 6ubnuoreka «KubepJlennnkay. — URL: https://cyberleninka.ru
2. Hayunas snexkrponHnas oubianoreka eLIBRARY.ru. — URL: https://elibrary.ru

3. TamboBckast oOmacTHas yHHMBepcaidbHas HayuHas OubOnmoreka wum. A.C. Ilymkumna. —
http://www.tambovlib.ru

4. YauBepcuTeTcKas OMOIMOTeKa OHJIANH: ANEeKTPOHHO-OnbaroTeunas cucrema. — URL: https://biblioclub.ru
5. FOpaiit: anexrpoHHO-0nbMMoTeunas cucrema. — URL: https://urait.ru

DJIeKTpPOHHAS HH(OPMALIMOHHO-00pa3oBaTe/IbHas cpeaa
https://auth.tsutmb.ru/authorize?response _type=code&client id=moodle&state=xyz
B3amMoneiictBue mpernogaBarenss W CTyAGHTa B Tporecce OOy4YeHHs OCYIIECTBISIETCS —IOCpE
MYJIBTUMEUHHBIX, THUIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHKAIIMOHHBIX TEXHOJOTHH, HCIIOIb3Yel

ANIEKTPOHHOH HH()OPMAIIMOHHO-00Pa30BaTEILHON CPEIe YHUBEPCHUTETA.



