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K.3.H., noueHT benses U.C. 2028 r.
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IIpotokomor 2029 . Ne
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Buzuposanue PIIJI nnst ucnotHenusi B ouepetHoM yueOHOM rogy
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3aB. xadenpoii k.3.H., noreHt benses 1.C.



1. HEJIX OCBOEHUMSA JUCHUTIINHBI

1.1 | UnaTrerpauus u 00001IeHIe 3HAHHUM, TOJIyYEHHBIX CTyIEHTaMH IIPH U3yYSHUU €CTECTBEHHO-HAYYHBIX, TAKUX KaK
MaTeMaTHKa, HHPOpMaThKa U MPOrpaMMHpPOBaHIe

1.2 | Pa3BuTHE JOrMYECKOI0 U a6CTpaI(THOFO MBIIIJICHUA, npno6peTeHI/Ie 3HaHUH U HAaBBIKOB, HCOGXOHI/IMLIX JJIA U3YUCHUA
TIOCIEAYIOINX JUCHUILIINH

13 OBJ'IaZ[eHI/Ie TCOPECTHUCCKUMU U NPAKTUICCKUMU METOJaMH JUCKPETHBIX r[peo6pa3OBaHI/n71

1.4 | ®opmupoBanue y yuyamuxcs 0a30BbIX 3HAHUH 0 HOHATUSIX U NPUHIUIAX JUCKPETHOM MaTeMaTHKU

15 HO}IFOTOBKa KBaJ'II/I(bI/II_II/IpoBaHHLIX CIIENUAIMCTOB, 3HAOIUX TEOPETUICCKHUE OCHOBBI )IHCerTHOﬁ MaTeMaTUKU U
YMCIOINX UX HCIIOJIb30BaTh B HpaKTI/I‘{eCKoﬁ JACATCIIBHOCTHU IIPH CO3JaHUU U peajin3alliy aJITOPUTMOB peIHeHI/Iﬁ
MIPOU3BOACTBEHHO—3KOHOMHYCCKUX 3aaa4d

1.6 3ajjadu:- npno6peTeHI/Ie CTyAC€HTaMHu 3HAHUI 00 OCHOBHBIX IpUHIOHUIIAX, (1)OpMaX U METOJJax ,Z[PICerTHOfI MaTCMaTUKU,

1.7 | - npuoGpeTeHne NpakTUYECKUX HABBIKOB pEeIIeHHs 3a7a4 KOMOMHATOPUKHY, Ma-TeMaTHYECKON JIOTHKH, TEOPUU YUCET U
TEOPHUH BEPOATHOCTEH METOJAaMH JUCKPETHOW MaTEMAaTHKH;

18]- MNPUMCHCHUE MATEMATHYICCKOI'0O alllapaTa KOHEYHbIX MHOXCECTB

1.9 | - bopmupoBaHe HABBIKOB UCIIOJIb30BAHUS CTAHAAPTOB, TEXHUYECKOW CIIPaBOY-HOM JUTEPATYPHI, & TAKKE
OOIIEKYIBTYPHBIX U ITPO(ECCHOHATBHBIX KOMITETEHIINH, KOTOPBIMHU JOJDKEH 001a1aTh OakaiaBp B COBPEMEHHBIX YCIOBHIX

2. MECTO JUCHUII/IUHBI B CTPYKTYPE OOII

Lukx (paszer) OOIL: [B1.0

2.1 | TpeGoBaHus k NpeIBAPHTE/ILHOI MOATOTOBKE 00y4Yal01erocs:

2.1.1 | bazoBble 3HaHUs 10 MaTeMaTuke, HHGOPMATHKe, GU3UKY B paMKax IIKOJIbHOH IPOrpaMMbl

2.2 | IMCUMNJIMHBI ¥ NPAKTHKHU, VISl KOTOPBIX 0CBOEHHE TAHHOI TUCHUILIMHBI (MO/1YJis1) HEOOX0IUMO KAK
npeJuiecTBYOIIee:

2.2.1 | Heuerkas moruka

2.2.2 | T'ubpumHbie ceTH

2.2.3 | HeiiponHsle cetu

2.2.4 | TexHonoruy nporpaMMHUpPOBaHUS

2.2.5 | Teopus uH(MOPMAIIMOHHBIX ITPOIIECCOB U CHCTEM

2.2.6 | Jluarsuctryeckoe odecreueHrne HHOOPMAIIMOHHBIX CUCTEM

2.2.7 | Ba3el JaHHBIX

2.2.8 | UnrennextyanbHble HHGOPMALIMOHHBIE CHCTEMBI

2.2.9 | Heuerkas oruka

2.2.10 | Heiiponnsle cetu

2.2.11 | TexHOJOTHH TIPOrPAMMHUPOBAHHS

2.2.12 | Teopust uH(GOPMAIIMOHHBIX TPOLIECCOB M CHCTEM

2.2.13 | ba3bl jaHHBIX

2.2.14 | UnTennexryanbHble HHGOPMAIIMOHHBIE CUCTEMBI

3. KOMIIETEHI[AY OBYYAIOIIETOCsl, ®°OPMUPYEMBIE B PE3Y.JILTATE OCBOEHMS JUCIIUTLTHHBI
(MOZYJIST)

OIIK-6.1: [lonnMaeT 0cCHOBBI HHPOPMATHKH, MeTOAbI HCIOJIL30BAHMSA SI3BIKOB NNPOrpaMMHPOBaHNs U padoThI ¢ 6a3aMu
JaHHBIX, ONePAIMOHHBIMH CHCTEMAaMH U MPHUKJIATHBIM NPOrpaMMHBIM o0ecnedyeHneM

3HaTh:

YMmernb:

Baagern:

OIIK-6.2: [IpuMeHsieT SI3bIKM NPOrpaMMHMPOBAHMA, CUCTeMBbI YIIPaBJieHHs1 0a3aMHU JaHHBIX, COBpeMeHHbIe IPOrpaMMHbIe
cpeasbl A1 aBTOMATH3alMM OM3HeC-MPOLEeCcCOB, pelieH!sl MPUKJIAIHBIX 32/1a4 Pa3IUYHbIX KJIAacCOB, Be/leHUs 0a3 JaHHBIX U
HH(OPMAIMOHHBIX XPAHUJIHIIL

3HaTh:

YMeTh:

Baagern:

OIIK-6.3: Ucnosb3yeT coBpeMeHHbIe MeTO/Ibl IPOEKTHPOBAHMS, KOHCTPYMPOBAHHS U TECTUPOBAHMSA MPOrPAMMHBIX
NMPOYKTOB

3HaTh:




YMmerb:

Baagern:

OIIK-1.1: IlToHuMaeT OCHOBbI MATeMAaTHKH, (PU3MKH U HHPOPMATHKH

3HaTh:

YMeTh:

Baapners:

OIIK-1.2: ®opmyJMpyeT pelIeHne CTAHAAPTHBIX NPo¢)eCCHOHAIBHBIX 32/1a4 ¢ IPUMEHEHHEM eCTeCTBEHHOHAYYHBIX U
o01IeHHKeHePHbIX 3HAHUI

3HaTh:

YMeTh:

Baanern:

OIIK-1.3: [IpumeHsieT MeTOIbI TEOPETHYECKOT0 U IKCIEPHMEHTAIBHOI0 HCCIeI0BaHUS 00beKTOB B MPodeccHoOHANBHOI
OesiTeJIbHOCTH

3HaTh:

YMeTh:

Baagernb:

YK-2.1: Onpez[e.lmeT KpYT 3a1a4 B paMKax MOCTaBJIEHHOMH HeJH, onmpeaeasieT CBA3H MEK1y HUMH

3HaTh:

YMmeTh:

Baagern:

YK-2.2: HpewlaraeT CnocoobI pPeICHUA MOCTABJCHHBIX 3a/1a4 1 0KHIa€MbI€ PE3YyJabTAThI; OCHUBACT NMPEAJI0KCHHDbIC
cnocoObl ¢ TOYKH 3peHUsA COOTBETCTBUSA LEJIH MTPOCKTA

3HaTh:

YMeTh:

Baagern:

YK-2.3: Ilnanupyer peaM3anuio 3a1a4 B 30He CBOeii 0TBETCTBEHHOCTH € Y4€TOM MMEIOLIUXCSl PECypcOB M OrpaHMYeHH i,
AeiicTBYIOIMX NPABOBLIX HOPM

3HaTh:

YMeTh:

Baagern:

B pesyabTaTe ocBOCHMS AMCUMIIJIMHBI 00yYarOmMiics q0JKeH

3.1|3uare:

3.1.1 | ocHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIHUILIHH, OCHOBHBIE MOHITHUS alTOPUTMOB B GOPMHPOBAHUH U 00pabOTKU
MHOXKECTB, Jrarpamm, OyneBbix GpyHkuuii, moctpoennn CJJH® u coBpeMeHHbIE HHPOPMAMOHHO -KOMMYHHUKAIIMOHHEIE
TEXHOJIOTHH JUTS PeIleHus 3a1a4 B IpodecCHOHaIbHON IESITENIbHOCTH, TEOPHIO MHOXKECTB, OyJIeBbIX (yHKINA, OCHOBHBIE
TIOHSTHUS JIOTUKH MPEANKATOB, YJIEMEHTHI TEOPHHU rpadoB U T0Ka3aTeIbCTB, COBPEMEHHbIE HH()OPMAIIHOHHO-
KOMMYHHKAIIMOHHBIE TeXHOIOTUN U DBM B npodeccnoHanbHON 1eATeIbHOCTH; TeHCHIUN Pa3BUTHS
BBICOKO3()(DEKTUBHBIX TEXHOJIOTHIA

3.2 | Ymern:

3.2.1 | noHUMATH POJIb TEOPUU MHOXKECTB M OyJIeBBIX (PyHKIHMI B pa3BUTHH COBPEMEHHOTO MH(OPMAIIOHHO-
KOMMYHHKAIHOHHOTO 000opyaoBanus 1 OBM B npodeccnoHaabHON OTpaciy,IOHUMATh PO TEOPHU MHOXKECTB, OyJIeBBIX
GbyHKIMH, MaTeMaTUYECKOU JIOTHKHY, TEOPUU IpadoB AJs PelleHHs KOMOMHATOPHBIX 3a/1a4; OCYILECTBILAT
IeTIeHaNPaBIeHHBII MOUCK, 0000IIaTh U aHATU3HPOBATh HEOOXOAMMYI0 HH(DOPMALHIO, 000CHOBAaHHO HCITOIB30BaTh
HalJIeHHy10 HH()OPMALIUIO, UCIIONb30BaTh HHYOPMALMOHHO-KOMMYHHUKALIUOHHbIE TeXHOI0ruu 1 OBM B
po(heCCHOHATEHOH IeITeIBHOCTH

3.3| Baangers:

3.3.1 | 0600menus, ananu3a 1 BEIOOPa OCHOBHBIX METOAOB U JHAarpaMM TEOPUH MHOKECTB, METOJJOB TIOCTPOCHHUS U
npeobOpazoBanus CIAIH® teopun OyneBbix QyHKIMIA s perieHus NpoQecCHOHANBHBIX 3a7a4 B 00JaCTH pa3BUTHS
COBPEMEHHOTO HH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHOT0 000pyfoBaHus 1 DBM, rpaMOTHOTO BEIOOpa OCHOBHBIX METOJIOB U
CII0CO0O0B peIIeHHsT KOMOMHATOPHBIX 33/1a4, 3a/{ad HEeJIOYHCICHHBIX aTOPHTMOB, MATEMaTHYECKON JTOTHKU U TEOPUH
aITOPUTMOB IIPH PEIICHUH MPO(ECCHOHAIBHBIX 33424 C [EeIbI0 HHTEIUICKTYIBHOTO PAa3BUTHS, IPE3CHTAIINU PE3yIbTaTOB
y4eOHBIX M HayYHBIX JOCTHKEHHH JUISl MOBBIMICHUS KyJIbTYPHOTO Pa3BUTHS U MPOGECCHOHATEHON KOMIIETEHIINT




4. CTPYKTYPA U COJEPKAHUE TUCIUIIJIMHBI (MOYJIST)

Kox HanmeHoBaHuUe pa3ie/10B U TeM /BHJ Cemectp / | Hacos | Komneren- | Jlutepatypa | Hure | IIpumeuanue
3aHATUS 3aHATHS/ Kvpe 107011 DAKT.
Pa3gen 1. MHoskecTBa M OTHOLICHUSI
1.1 MHoxectBa. Onepannu Haj 1 1 J1.2 0
MHOKecTBamH /JIex/ JI1.3J12.3
1.2 CriocoOblI 3a1aHUs] MHOXKECTB. J{narpammbl 1 1 JI1.2J12.1 0
Diinepa-Benna /TIp/ J2.2
J12.3J13.1
31
1.3 OtHotenus /Jlex/ 1 1 J1.2 0
JI1.3J712.2
J12.3
J12.4J13.1
1.4 ITpencraBnenue Muoxects B 9BM /Cp/ 40 JI1.2J12.3 0
1.5 HUccnenoanue cBoiictB otHomeHuit /TIp/ 1 JI.1J11.2 0
JI1.3J712.2
31
1.6 IIpencrasnenue orHomenuii B 9BM /Cp/ 1 4 JI1.2712.2 0
J12.3
1.7 Oyuximn /Jlex/ 1 1 JI1.3J12.1 0
J12.3712.4
1.8 WccnenoBanue cBOMCTB (pyHKIIUI. 1 1 JI1.1 0
Teopema o ToTanbHOI Onekuuu /TIp/ JI1.2712.2
J12.3
31
1.9 OTHOIIECHNSI SKBUBAJIIEHTHOCTH. 1 5 JI1.3J12.1 0
OtHomenus nopsaxa /Cp/ J12.3712.4
Paznen 2. ByjaeBsl pyHKIIUN
2.1 DneMeHTapHbIe OYJIeBbI (YHKIIHH. 1 1 J1.2 0
Dopmyust /Jlex/ JI1.3J12.2
J12.3
J12.4713.1
2.2 Ioctpoenue Tabmun uctuaHocTh /I1p/ 1 1 JI1.1J12.1 0
2.2
J12.4713.1
€]
2.3 Ipunnun asoiitcBenHocTu /Cp/ 1 4 JI1.2J12.3 0
J12.4713.1
24 Hopwmanbasie hopmsi /JIek/ 1 1 JI1.2J12.1 0
J12.2J12.3
J12.4
25 Anropurmsl ioctpoenus CJJHD, 1 1 JI.1J11.2 0
CKH® MIH®,MKH® /TTp/ JI1.3712.2
J12.3
Paznen 3. Jlormyeckue ucaucaeHUs
3.1 Ucuuncnenue BoickaspiBanui /JIek/ 1 1 JI1.2J12.2 0
J12.3
J12.4713.1
3.2 Jlornueckwuii BeiBox /TIp/ 1 1 JI2.2J12.3 0
€)
3.3 Merton pesomonuii /Cp/ 1 5 J1.2 0
JI1.3712.2
J12.3
3.4 ABTOMaTHYECKOE JIOKA3aTEIHCTBO 1 1 JI1.2J12.3 0
Teopem /Ip/
3.5 HWcuncnenne npenuxatos /Jlex/ 1 4 J1.2 0
JI1.3J12.3
3.6 Kapts1 KapHo, 3amMKHYyTBIE Ki1acchl, 1 5 JI1.1 0
[TonnoTa /Cp/ JI1.2J12.2
J12.4

Paznen 4. KomOunatopuka




4.1 KomOunaropHbie koHurypamuu /JIex/ JI1.1J12.2
J12.3712.4
4.2 IMoacranoBku. buHomMuanbHbIE JI1.2J12.3
ko3 durmentsr /Tlp/ 2.4
4.3 Paz6uenus. @opmyisl obpamenus /Cp/ JI1.3J12.1
J12.3
J12.4J13.1
Paznen 5. KonmpoBanue
51 AncdasurHoe konuposanue. Konuposanue J1.1J11.2
C MUHAMAJIBHOH H30BITOYHOCTEIO /JIex/ JI1.3J12.1
52 HepaBeHcTBO MakMmIIIaHa. JI1.1J12.3
MuHUMaNTU3aIKs JUIMHHBL KOJa
coobmenus. /I1p/
53 Ilena konuposanus. Anroput™ dano. J1.1
OnrumansHOe KoaupoBanue. /Cp/ JI1.2J12.3
54 Iudposanue. Cxxatre JaHHbIX /JIex/ J1.2
JI1.3J12.3
5.5 Kpunrorpadus. MonynbHas apupmMeTrka. JI1.1
Hudporas noamnucs. /TIp/ JI1.2J12.3
5.6 Beinonuenue TnoBoro pacuera u J1.2
MOJITOTOBKA K 3Kk3ameny /Cp/ JI1.3712.2
J12.3
J12.4J13.1
Pazpgen 6. I'padbr
6.1 Onpenenenus rpadoB. IneMeHTH rpadoB. JI2.2J12.3
Bunst rpadoB onepanuun Hag J12.4J13.1
rpadamu /Jlex/
6.2 MapiipyTsl, 1emnu, UKIb.. O0X0abI JI1.2J12.1
rpados. /IIp/ J12.3
6.3 Oprpads! u 6uHapHbie oTHOmeHus. /Cp/ JI1.1
JI1.2J12.1
J12.2J12.3
J12.4J13.1
€)!
6.4 TIpencrasnenue rpados B IBM. Oprpadst J1.2
u OuHapHbie oTHOIEeHHUs. /TIp/ JI1.3J12.3
Pazgen 7. CsasHOCTB
7.1 Komnonentsl cBsazHocTu. Teopema JI1.1J12.3
Memnrepa. /JTex/
7.2 IloToku B ceTsiX. AITOPUTM HaXOXKACHUS J1.2
MakcuMajbHoro noroxa /IIp/ JI1.3J12.1
J12.3
7.3 Kpruaiiimue nytu. CBs3HOCTb B JI1.1
oprpadax /Cp/ JI1.2J12.1
J12.2712.3
2.4
Pa3nen 8. /lepeBbsi
8.1 CBo0o/1HBIE, OPUEHTUPOBAHHEIE, JIT.1 JI1.2
YIOPSAOYCHHBIE U OMHAPHBIC JI1.3J12.1
nepesbs /Jlex/ J12.2 J12.3
€]
8.2 Ipeacrasnenue nepesbeB B OBM /Tlp/ JI1.3J12.1
J12.3
8.3 Hepesbst coptupoBku. KpaTuammii JI1.2J12.2
octoB /JIex/ J12.3
8.4 AJNTOpPUTM TIOHCKA, BCTABKH, YIAICHUS U3 JI1.3J12.3
JIepeBa COPTUPOBKU. ANTOPUTM
Kpackana. /TIp/
8.5 CpaBHeHHE MpeCTaBICHUI JI.1J11.2
acconuaTuBHOM mamsaTH.CxeMa anropurma JI1.3J12.3
MOCTPOCHUs KpaTyaiiero ocrosa /Cp/ 31

Paznen 9. Hukbl




9.1 @dyHamMeHTaNbHbIE, SHICPOBBI U 2 1 J1.2
TaMIITOHOBBI IUKJITBI /JIek/

9.2 AJNTOPHUTM MOCTPOCHHS DIJIEPOBA IUKIIA B 2 1 JI1.1J12.3
sitnepoBoM rpade. 3amaua 31
kommuBosikepa /TIp/

9.3 OreHka 9nciia SinepoBsIX IpadoB. 2 6 J1.2
I"amunbronoBs! rpadsr /Cp/ JI1.3J12.3
Paznen 10. HezaBucuMocTh U NOKpPBITHE

10.1 He3zaBucumsie 1 mokpeIBaronne 2 1 JI1.1
MHOeCTBa. J[OMUHHPYIOLIHE
MHOXecTBa. /Jlex/

10.2 IMocTaHOBKa 3a7a4M OTHICKAHUS 2 1 J1.2
HanOOJIBIIETO HE3aBUCHMOTO MHOYKECTBA JI1.3J12.3
BepuuH. [Touck ¢ Bo3BpaTtamu. /IIp/

10.3 3amada 0 HAUMEHBIIEM OKPBITHH. 2 6 JI1.1
OkBuBaneHTHble hopmyauposku 3HIT /Cp/ JI1.3J12.3
Paspen 11. Packpacka rpagos

111 Xpomarnueckoe yucio. [TnanapHocTs. 2 1 J12.3
Anroputmsl packpamuBanusl. /JIex/

11.2 Teopema o msiTu Kpackax. ToUHBIIH 2 1 J1.2
anroput™m okpamuBanus. /TIp/ JI1.3J12.3

31

11.3 DiinepoBa XapaKTepUCTUKA. Y ITy4IICHHBIN 2 6 JI.1J11.2
QJITOPUTM IOCIIEIOBATEILHOTO
packpammBanus. /Cp/

11.4 BelIMnoHeHHE THITIOBOTO pacueTa u 2 12 JI.1J11.2
MOJITOTOBKA K 3k3aMeny /Cp/ JI1.3J12.3

5. ®OHJ1 OHEHOYHBIX CPEJICTB

5.1. KouTpoabHbie BONPOCHI U 3aIaHUS

Bomnpocs k 3x3ameny 1o «J{uckpeTHON MaTeMaTuKe»

O 00 1N L B~ W —

. DJIeMeHThI 1 MHOKECTBA.

. 3agaHue MHOKECTB.

. CpaBHEHUE MHOXKECTB.

. Omepanyu HaJT MHOKECTBAMH.

. YopsimoueHnsle mapsl. [IpsmMoe npon3BeeHre MHOXKECTB.
. OTHOMICHHS.

. Pa3buenus u mokpeITHSL.

. CBoiicTBa oneparnuii HaJy MHOKECTBaMU.

. Kommnosuius ornomienuii. CTeneHs OTHOLICHUS.

. Slnpo oTHOILIEHHS.

. CBoiicTBa OTHOIIEHUH.

. OTHOIIEHHE YKBUBAJICHTHOCTH.

. @ynkiuu. OnpeneneHus.

. @yHK1MU. HbEeKIys, CIOPbEeKLIUI U OUeKIusl.

. Anroput™m noctpoenust CAHO.

. Anroputm noctpoenus CKH®.

. Anropurm nocrpoenuss MKH®.

. Anroputm noctpoenust MJIH®.

. Ucuncnenue BrickazpiBaHni. OCHOBHBIE TOHSATHS.
. Ucuncnenne BeickaszpiBanuil. @opMyiibl. PaBHOCHIIBHBIE TpeoOpa3zoBaHus GopMyIL.
. JJornueckuii BBIBOJ. MeTOI pe30Itonuii.

. Jlornaeckuii BbiBOJ. COKpAIIEHHBI METO/.

. JlJornueckuii BBIBOJ. MeToa NOCIe10BaTENbHBIX SKBUBAJICHTHBIX IPe0Opa30BaHUI.
. Ucuncnenne npenukaros. [lonsTie npennkara.

. Ucuncnenue npennkaroB. KBanTopsl.

. Ucuncnenne npennkaros. Jlornueckuii BEIBOI.

. Teopus rpacdoB. Onpenenenue u 3aganue rpados.
. Teopus rpados. CoiictBa rpados.

. Teopus rpadoB. CreneHb BEpIIUHEIL.

. Teopus rpadoB. MaTpuiibl HHIIUJCHTHOCTH.




31. Teopus rpadoB. MaTpHIlbl CMEXKHOCTH.

32. Teopus rpadoB. CICOK CMEXKHOCTH.

33. Teopus rpadoB. MapmpyThl.

34. Teopus rpagos. Lemu.

35. Teopus rpados. L{ukisl.

36. Teopus rpados. [IepeBbsl.

37. Teopus rpados. O6xo/e! rpadoB B MIIyOUHY U LIHUPHHY

5.2. TeMbl NHCbLMEHHBIX paboT

3amaHus Ha KOHTPOJIbHYIO paboTy

Bapuant 1

1. ITyctp A — MHOXecCTBO Aenurenell uucna 15, B — MHOXecTBO npocThiX yncel, MeHbIuX 10, C — MHOKECTBO YETHBIX YHCE,
MeHbpIHX 9. [lepednc-InTh 3JIeMEHThI ’TUX MHOXKECTB U HAlTH AEB, ACB, BCC, (AEC)CB, ACBCC.

2. Pemmts ¢ momomipio nuarpamm Ditnepa—Benna.

Jlexum o xumun nocemaot 20 cTyneHToB, 1o ncuxonoruu — 30. HaliTi yuciio cTyieHTOB, MOCEMAIONINX JIEKIIUU TI0 XUMHU WIIH
MICUXOJIOTHH, €CIIN

a) 9TH JIGKLIUU ITPOUCXOJAT B OJTHO BPEMS;

0) 3TH JIEKIINH IPOMCXOAT B pa3Hoe BpeMsi, U 10 cTyeHToB cirymaroT o0a Kypca.

3. UccnenoBath CBOiiCTBA OTHOMICHUS. SIBIISIETCS JIM OHO OTHOIICHHEM 3K-BHBAJICHTHOCTH?

OtHoueHre HepaBeHeTBa ().

4. TTocTpouTh TAOIUIY HICTUHHOCTH JAJIsI QOPMYJIBL:

5. C oMOIIIBbI0 PaBHOCHIIBHBIX MPeoOpa3oBaHuil yoenuThes, uro hopmyna 3anayun 1 paBHocuabHA popmysie . [lepeuncinTs
HCIIOJIb3yEeMbIE 3aKOHBI.

6. IIpoBepUTh NPAaBUILHOCTH JJOTUUECKOTO PACCYKIECHHS COKPAILlEHHBIM crioco0oM. Kakumu apyrumu cnocod6amMu MOXHO PELIUTD
3Ty 3amaqy?

“U3BecTHO, uTo Iletp u MBan O6patbs, win onu onHoKypcHukH. Ecnu Iletp u Ban 6patss, To Cepreii u MBan He OpaThs. Eciu

Tletp u UBan oaHo-KypcHuKH, TO MBaH 1 Muxaun Toxxe oqHokypcHuku. CrieioBaresbho, uiu Cepreii u ViBan Opathst, unu MBan u
Muxann OqHOKYPCHHUKH .

7.Haittu CAH® crnenyromux GopMyst 1ByMs ClIOCOOaMH a)[IOCTPOUB Tal-JUIy HCTUHHOCTH; 0)C MOMOIIBIO SKBUBAJICHTHBIX
peoOpa3oBaHMiA:

xUz~0 @y U0z)®yUzU (Jx ® By);

8. cnonb3ys 1Ba npefuKaTa, 3alHUIINTe IPeUIoKeHUe B BUe (OPMYJIbI JIOTUKY IIPeAUKaToB: “Bee conaarsl xpabpble”. 3anummre
OTpHUIIaHNE NO-Ty4eHHO! (OpMyIIbl U IPUBEIUTE €€ K IPeIBapeHHON HOpMaIbHOH (opMme.

9. lns oprpada (puc. 1) HalAMTE MHOKECTBO TIOCTH)KUMOCTH U MHOKE-CTBO KOHTPAOCTHKMMOCTH BEPIIUHBI . BhIICHUTE, KAKUMHU
CBOMcTBaMH 00JagaeT OMHApHOE OTHOIIEHNUE, 3a1aHHoe rpadoM . [locTpoiiTe MaT-pHIly CMEKHOCTH ¥ MaTPULYy HHIMACHTHOCTH,
3aHyMepoBaB Iyru oprpada

10. 3anymepyiite BepmmHb rpada (puc. 1) 1 onpemenuTe cTeleHn BceX ero BepIunH. Hapucyiite kakoi-1m00 ocTOBHBII oarpad
rpada . 3a-mUIIMTE MAaTPUIYy CMEKHOCTU U MaTPUIly HHIUJICHTHOCTHU rpada , 3a-HyMepoBaB ero pedpa.

11. Mokaxwure, uto rpadst G1 u G2(puc.1) usomopdusl. [Tnanapen nu rpad G2?

12. Onpenenute nUKIOMaTHYecKoe yucio rpada (puc. 1). BeisscHUTE, MOXKHO JIM HApUCcOBaTh rpad , He OTphIBask pyKu OT OyMaru u
He IPOXO0-1s1 HU [0 OfHOMY pedpy aBaxbl. OTBET 000CHYIiTe.

13. BeIsicHHTE, CKOJIBKO pedep HyKHO yAauTh u3 rpada  (puc. 1) mpu mocTpoeHnH ero kapkaca. 3aHyMepyiiTe BepuiuHbI rpada U
MOCTPOTE Kapkac AByMsi criocobamu (00x01 “B mMpuHy”, 00X0/ “B IiyOHnHYy”’), HauaB 00X0/1 U3 BEPIIUHBI C MAKCHMAJTbHOM
CTETICHbIO.

Bapuant 2

1. yets A =[-1; 1], B=(-¥% 0), C = [0 ;2). Haiitu cnenyromue muoxe-ctea: AEC, ACB, AEBEC, (AEB) CC, BCC.

2. Pemnth ¢ moMoupio quarpamm Didnepa—BenHa.

B otpsne u3 40 pedsar 30 ymeror niaaBaTh, 27 yMEIOT UIPaTh B [IAXMAThl U TOJIBKO MATEPO HE yMEIOT HU TOTO HU APYroro. CKOIbKO
pedsT yMEIOT U IU1aBaTh, U UTPaTh B IIaXMaThl?

3. UccnenoBath cBOicTBA OTHOIICHUS. SIBIISIETCS JIM OHO OTHOIIEHHEM 3K-BHBAJICHTHOCTH?

OtHoeHne «MeHbe» (<).

4. OnpenenuTs ¢ MOMOIIBIO TaOIUIbI HICTUHHOCTH, PABHOCUJIBHBI U (OP-MYJIBL: U

5. B dopmyne  n306aBUTHCS OT ONepaniy UMIUIMKALUK U YIPOCTUTH C IOMOIIBIO PaBHOCWIIBHBIX NpeoOpasoBanuil. Ilepeunciuts
UCIIOJIb3YyEeMBbI€ 3aKOHBI.

6. IIpoBepHUTH NPAaBUILHOCTH JJOTUYECKOTO PACCY)KACHHS COKPAIEHHBIM criocoboM. Kakumu apyrumu cnocobamMu MOXKHO PELINUTh
9Ty 3aga4y? “IIpsiMbie a 1 b WK MapauIeNIbHbL, WM TIEPEeCeKaroTCs, WM CKPeIUBatoT-cs1. [IpsmMble a 1 b Jiexxat B 0HOM IIOCKOCTH
U He nepecekatorcs. Eciiu npsiMble Jexar B 0JJHOH IIIOCKOCTH, TO OHU He CKperuBatoTcs. CienoBa-TenbHO, MpsMble a U b
TmapauiebHbL .

7. Hatitnu CJIH® crenyronmx GopMyi1 IBYyMsI CIIOCOOAMH a)TIOCTPOHB Ta0-JHMIYy HCTHHHOCTH; 0)C IOMOIIBIO SKBHBAICHTHBIX
npeoOpa3oBaHui:

@y®2)®xUz)®xUyUzUWOx;

8. cnonb3ys 1Ba NpeauKaTta, 3alHUIINTe IpeUIosKeHUe B BUAE (HOPMYJIIBI JIOTHKHU NIPEANKATOB: “HekoTopble XBaCTYHbI TPYCIUBBI .
3anumuTe OTpU-LIAHKE MOTyYEeHHON (GOPMYIIBI U IPUBEINUTE €€ K IIPEABAPEHHON HOpMalb-HOH (opme.

9. lnst oprpada (puc. 2) HaWAUTE MHOKECTBO JIOCTHIKUMOCTH U MHOKE€-CTBO KOHTPAOCTHKMMOCTH BEPILIUHBI . BIACHUTE, KAKUMU
cBolicTBaMu 001agaeT OUHApHOE OTHOILIEHUE, 3a1aHHoe rpadoM . IlocTpoiiTe MaT-puUlly CMEXKHOCTH U MaTPULy MHIUAECHTHOCTH,
3aHyMepoBaB oyru oprpada

10. 3anymepyiiTe BepiiuHbl Tpadga  (puc. 2) U ONpeACIUTE CTENEeHU BeeX ero BepiunH. Hapucyiite kakoii-mi0o ocToBHbIM noArpad




rpada . 3a-MHUIIMTE MATPUIBI CMEKHOCTH M MHIMJCHTHOCTH rpada , 3aHyMepoBaB ero pedpa.

11. ITokaxwute, uto rpadpr ¥ (puc. 2) nzomopdusl. [Inanapen m  ?

12. Omnpenenure MUKIOMaTHYeCKOe yucio rpada  (puc. 2). BeiscHUTE, MOXKHO JIM HApUCOBATh rpad , HE OTPHIBAsl PyKU OT OyMaru u
HE MPOXO0-JIsl HU 10 OZHOMY peOpy aBaxbl. OTBET 000CHYIITE.

13. BeIICHUTE, CKOJIBKO pedep Hy>KHO yAaluTh U3 rpada  (puc. 2) npu NOCTPOEHHUHU €ro Kapkaca. 3aHyMepyiiTe BepluHbl rpada U
MOCTPOMTE KapKac IByMs criocodamu (00xoa “B miupuHy”, 00Xoa “B riryOuHY”’), HauaB 00X0]] U3 BEPUIMHBI C MAKCUMAIIbHON
CTEMEHBIO.

Bapuant 3

1. I[Iyctp A — MHOXECTBO fenuteneld uncna 12, B — MHOXecTBO KopHel ypaBHeHHS X2 — 6X + 5 =0, C — MHOXKECTBO HEUYETHBIX
YuCcell X Takux, 4To 3 £ x £ 12. 3anmucars MHOXKecTBa A, B, C mepeunciieHneM ux 3JIEMEHTOB U HAUTH AEB, BCC, (AEB) CC,
ACBCC.

2. Pemnth ¢ noMouipio muarpamm Didnepa—BenHa.

Ha ypoxke nuteparypsl yunTenb penui y3Hatb, KTo u3 40 yueHnkoB kiiacca untan KHuru A, B u C.  Pesynbrarhl onpoca okazainuch
TaKOBBI: KHUTY A gmutanu 25 yqammxcs, KHUry B — 22, kaury C — 22. Kaury A win B unramm 33 yuenuka, A wmn C — 32, B wm C —
31. Bee tpu kauru npowtu 10 ygamnmxcs. CKOTBKO yI€HUKOB MPOWIH 10 0gHOU KHUTe? CKOJBKO yJaIluXcsl He YUTaIN HU OJHOU U3
9TUX TpeX KHUT?

3. UccnenoBath cBOiicTBa OTHOIIEHUS. SIBIISIETCS JIM OHO OTHOIIEHHEM 3K-BUBAJICHTHOCTH?

OtHo1eHue «0oble Tu00 paBHO» (3 ).

4. ITocTpouThb TaGIUIy HICTUHHOCTH AJIs1 QOPMYJIbL:

5. C IoMOIIIBbI0 PAaBHOCHIIBHBIX MPeoOpa3oBanuii yoenuThes, uto hopmyda 3afaaqn 1 seisercs Taprojorucii. [lepeuncnuth
HCIIOJIb3yEeMbIE 3aKOHBI.

6. IIpoBepHUTH MPAaBUILHOCTH JIOTUIECKOTO PACCYKICHHUS COKPAIlEHHBIM criocoboM. Kakumu apyrumu criocobamMu MOYKHO PELINTD
9Ty 3amaqy?

“Ecinu B napajuiesorpaMme AUaroHalIl B3auMHO IEePIeHIUKYJIIPHBL, TO 3TOT NapajuiesnorpaMM — poM6. B nanHOM napannenorpamme
JIUarOHAJIM HE B3aUMHO NepreHAuKyIspHbL. ClieoBaTeIbHO, MapaiesiorpaMM He eCTh poMo”.

7. Haiitn CJH® cnenyromunx ¢popmys JByMs CIIOCOOaMU a)IIOCTPOUB Tal-JIUIy HCTUHHOCTH; 0)C MOMOILBIO 3KBHBAJICHTHBIX
peoOpa3oBaHMiA:

@x U0y ®zUQy)~0x UGy U (z®x);

8. Mcmonb3ys aBa peAnKaTa, 3alUIIUTe IPEAJIOKEeHUE B BUIEC (OPMYJIbI JIOTHKH MPEUKaTOB: “Bee KHUTH moJie3Hbie”. 3auIInuTe
OTpHUIIaHHE TI0JTy-9eHHON (OPMYIIEI U MPUBEIUTE e K MpeABapeHHO! HOpMaIbHOH (opMme.

9. lns oprpada (puc. 3) HalAUTE MHOKECTBO JIOCTHIKUMOCTH U MHOKE-CTBO KOHTPAOCTHKMMOCTH BEPIIUHBI . BBIACHHUTE, KAKUMHU
cBolicTBaMu 001agaeT OMHApHOE OTHOILICHUE, 3aaHHoe rpadoM . [locTpoliTe MaTpuIly CMEXHOCTH U MaTPUIYy MHIIUAECHTHOCTH,
3aHyMepoOBaB JIyru opr-pada

10. Tan Heoprpad  (puc. 3). 3aHyMmepyiiTe BeplMHbI rpada U onpeae-IuTe CTEIeH Beex ero BepuuH. Hapucyiite kakoit-mu6o
OCTOBHBIA NoA-Tpad rpada . 3anHUIIKNTEe MATPUILy CMEKHOCTH U MAaTPHILy HHIMICHTHO-CTH Ipada , 3aHyMepoBaB ero pedpa.

11. TTokaxute, uto rpadpr ¥ (puc. 3) nzomopdHsl. SBnsercs i rpad — MIaHAPHBIM?

12. Onpenenure HuKIOMaTHueckoe Ynucio rpada  (puc. 3). BrisicHUTE, MOXKHO JIM HAPUCOBATh rpad , HE OTPHIBAsI PyKH OT OyMaru u
He IPOXO0-1s1 HU [0 OfHOMY pedpy aBaxbl. OTBET 000CHYIiTe.

13. BoisicHUTE, CKOJIBKO pedep HyKHO ynaluTh u3 rpada  (puc. 3) npu NoCTPOSHUH €ro Kapkaca. 3aHyMepyHTe BEpIIMHbI rpada  H
HIOCTPOIiTe KapKac AByMs crocobamu (00xox “B IUpHUHY”, 00X0A “B ITyOuHy”’), HauaB 00X0/] U3 BEPILIMHBI C MAKCUMAaIbHON
CTEIEHBIO.

Bapuant 4

1. ITycTh A — MHOKECTBO YETHBIX YUCEI X TaKuX, 4To 3<x<10, B — MHOXe-cTBO nenureneii gucna 21, C — MHOKECTBO MPOCTHIX
gucel, MeHpIuX 12. 3anmcaTh MHOXKecTBa A, B, C nmepeuncierneM ux 3JIeMEHTOB U HAUTH AEB, BCC, (AEB) CC, ACBCC.

2. IIpoananm3upyiite n Hapucyite auarpaMMel Bena. B mpenmonoskennn, 4To 110001 ydamuiics B IKOJIe U3y9aeT XOTh OIMH U3
YKa3aHHBIX TPEX A3bIKOB, HAUTH 00IIIee YHCIIO yYaluxcs B LIKOJIE, €CIM 36 yJaluxcs U3y -4aroT aHITIMHCKUHN SI3bIK, 13 ydamuxcs
U3y4aroT QpaHIy3CKUi A3bIK, 23 y4aluxcs U3y4aroT HEMELKUH SI3bIK, 6 YYaluXCsl U3y4aloT aHTIIMHCKUI 1 GpaHIly3CKu s3bIK, 11
yUalXcs U3y4aloT aHIIMHCKUHM U HeMELKHH SI3bIK, 4 yJaluxcsl U3ydaroT GppaHIly3CKUi 1 HEMELKUH S3bIK, | yJamuiics u3yda-et
BCE TPH fA3bIKA.

3. UccnenoBath cBOiCTBA OTHOIICHUS. SIBIISIETCS JIM OHO OTHOIIEHHEM 3K-BHBAJICHTHOCTH?

OtHoureHue monoous GpUryp Ha MIOCKOCTH.

4. Iloctpoutp TaGIUIY UICTUHHOCTH AJIs1 POPMYJIIBI:

5. C moMomIbI0 paBHOCWIIBHBIX IPe0o0pa3oBaHuil yOenuThes, 4To GpopMyna 3amaun 1 sBusercs npoTuBopedneM. Ilepeunciurs
UCIIOJIb3YyEeMBbI€ 3aKOHBI.

6. IIpoBepHUTH NPAaBUILHOCTH JJOTUYECKOTO PACCY)KIACHHS COKPAIEHHBIM criocoboM. Kakumu apyrumu cnocobamMu MOYKHO PELINTh
3Ty 3axa4y?

“Ecnu (yHKIHA HeTIpephIBHA HA JAHHOM MHTEPBaJe U HMEET pa3HbIe 3HAKH Ha €ro KOHIaX, TO BHYTPH JaHHOTO MHTepBaia (QyHKIHI
oOpaiaercs B Hylb. DyHKIMA He oOpalaeTcs B HyJlb Ha JaHHOM UHTEpBaJle, HO Ha KOH-L[aX UMeEeT pa3Hble 3HaKu. Clen0oBaTebHO,
(yHKIMS HE SIBISIETCS HeTIpe-PHIBHOM .

7. Haiitu CITH® cnenyromunx popmys JByMs CIOCOOAMU a)IOCTPOUB Tal-JIMIy HCTUHHOCTH; 0)C MOMOILBIO 3KBUBAJICHTHBIX
peoOpa3oBaHuii:

yUOz®0zUy)® (xUy)® 3y U 0z);

8. cnonb3ys 1Ba npeauKaTa, 3alHIINTE IPEII0KEHUE B BUE (GOPMyYIIbL IOTUKYU NPeAUKaToB: “HeKkoTopble NTHIBL YMEIOT NETh”.
3anuuuTe OTpPU-LIAHUE OIy4eHHON (OpMYIIbl U IPUBEIUTE €€ K IIPeABapEHHON HOpMalb-HOH (opMe.

9. s oprpada (puc. 4) HalAKUTE MHOKECTBO AOCTIXKUMOCTH M MHOKE-CTBO KOHTPIOCTHXHUMOCTHU BEPLIMHBL . BbIsiCHUTE, KAKUMU




CBOIicTBaMu 001angaeT OMHapHOE OTHOILICHHUE, 3a1aHHoe rpadoM . [locTpoliTe MaT-pHIly CMEKHOCTH M MaTPHULy HHIMAECHTHOCTH,
3aHyMepoBaB ayru oprpada

10. 3anymepyiite BepumHsl rpada  (puc. 4) U onpeienuTe CTEIeHN BeeX ero BepinH. Hapucyiite kakoit-mu60 ocToBHBIN moarpad
rpada . 3a-MUIIKTE MATPHIBI CMEKHOCTH M MHI[HJICHTHOCTH rpada , 3aHyMepoBaB ero pedpa.

11. INokaxute, uro rpapel U (puc. 4) usoMopdHsL. SIBasgerca M rpad  IUIaHAPHBIM?

12. Onpenenure nukaoMaTudeckoe yucio rpada  (puc. 4). BesicHUTE, MOXHO JI HAPUCOBATh rpad) , HE OTPBIBask pyKH OT Oymaru u
HE MPOXO0-JIs HU 10 OJHOMY pebpy aBaxbl. OTBET 000CHY#TE.

13. BeisicHUTE, CKOJIBKO pedep HyKHO yIaluTh U3 rpada  (puc. 4) mpu MOCTPOCHUH €T0 Kapkaca. 3aHyMepyHTe BEpIIHHbI rpada u
MOCTPOMTE KapKac IByMs criocodaMu (00xoa “B miupuHy”, 00Xoa “B riryOuHy”’), HauaB 00X0/] U3 BEPLIMHBI C MAKCUMAIIbHOU
CTEIEHBIO.

Bapuant 5

1. Tycrs A = [0; 3], B=(1; 5), C = (-2; 0] . Haiitu AEB, ACB, ACC, BEC, ACBCC, (AEB) CC.

2. PemuThb ¢ momonipo quarpamm Jiiepa—BeHHa.

B Teuenue Henmenu B KUHOTEATpE IeMOHCTpHpoBaiuch GuibMbl A, B 11 C. 13 40 MIKONTBHUKOB Ka)Iblii TOCMOTPEN JIN0O BCE TPU
¢dwibma, 1160 oauH U3 Tpex. @uibM A Buaenu 13 mkonbHUKOB, puieM B — 16, punsm C — 19. Haiiti, cKobKO Y4EHHKOB
MPOCMOTPEIH BCE TPH PHiIbMa.

3. VccnenoBaTh CBOICTBA OTHOIICHUS. SIBJISCTCS JTH OHO OTHOIIICHUEM 3K-BUBAJICHTHOCTHU?

OTHoOLICHNE JIENICHHUS HAIIENO.

4. ITocTpouThb TaOIUIy KICTUHHOCTHU AJIs1 QOPMYJIBL:

5. C moMompio paBHOCHIIBHBIX TTPe00pa3oBaHmil yOeIUTECs, 9TO GOPMYJIBl W PAaBHOCHIBHBL. [IepeuncInTh NCTIONb-3yeMble
3aKOHBI.

6. IIpoBepHUTH MPAaBUILHOCTH JIOTUIECKOTO PACCYKICHHS COKPAIlEHHBIM criocoboM. Kakumu apyrumu criocobamMu MOYKHO PELINTD
3Ty 3amaqy?

“Ecnu 1eHbl BBICOKH, TO U 3apIuiaTa BbICOKA. LIeHbI BRICOKM HIIH ITPUMEHS-€TCS peryanpoBanue LeH. Eciau npumensercs
perynupoBanue 1eH, To HeT nHGsiunu. Habmronaercs nadusauusa. CnenoBareabHO, 3apIijiaTa BHICOKa ™.

7. Haiitu CIH® cnenyromux ¢popmys JByMs ClIOCOOaMU a)IIOCTPOUB Tal-JIUIy HCTUHHOCTH; 0)C MOMOIIBIO 3KBHBAJICHTHBIX
peoOpa3oBaHMiA:

(@z®x)®xUy)®x Uy UzUOx;

8. Mcmonb3ys ABa peAnKaTa, 3alUIIUTe IPEAIOKEHUE B BUIEC (DOPMYJIBI JIOTHKH MTPEUKATOB: “Bcee MBIIH 00T chip”. 3anuiimre
OTpHUIIAHHE TOJIy4eHHOH (HOpPMyYJIbI U IPUBEAUTE €€ K NIPEABAPEHHOM HOpMaIbHOH opMe.

9. ns oprpada (puc. 5) HaAMTE MHOKECTBO JIOCTHIKUMOCTH M MHOKE-CTBO KOHTPAOCTHKMMOCTH BEPIIUHBI . BBIACHHUTE, KAKUMHU
cBolicTBaMu 001agaeT OMHapHOE OTHOIIEHUE, 3aaHHoe rpadoM . [locTpoiiTe MaT-pHIly CMEXKHOCTH U MaTPUIy MHIUAECHTHOCTH,
3aHyMepOBaB Iyru oprpada

10. 3anymepyiite BepmmHbI rpada  (puc. 5) M onpenenuTe CTENeHH Beex ero BepnH. Hapucyiite kakoif-mi60 ocToBHBIN moarpad
rpada . 3a-MUIIKMTe MATPHUIBI CMEXXHOCTH M MHIMICHTHOCTH Tpada , 3aHyMepoBaB ero peodpa.

11. Tlokaxute, uto rpadpr ¥ (puc. 5) nzomopdHsl. SBnsercs i rpad — MIaHAPHBIM?

12. Onpenenure HUKIOMaTHIecKoe Ynucio rpada  (puc. 5). BeisicHUTE, MOXKHO JIM HAPUCOBATh rpad , HE OTPHIBAsI pPyKH OT OyMaru u
He IPOXO0-1s HU [0 OfHOMY pedpy ABaxsl. OTBET 000CHYIiTe.

13. BoisicHUTE, CKOJIBKO pedep HyKHO yIaluTh U3 rpada  (puc. 5) Npu MOCTPOSHUH €ro Kapkaca. 3aHyMepyHTe BEpIIMHEI rpada u
HIOCTPOIiTe KapKac AByMs crocobamu (00xox “B IUpHUHY”, 00X0A “B ITyOuHy”’), HauaB 00X0/] U3 BEPILIMHBI C MAKCUMAaTIbHON
CTEMEHBIO.

BapuanT 6

1. TIycts A = (-1; 0], B = [0; 2). Haiitu AEB, ACB, AE, ,

2. Pemuts ¢ momomnipio auarpamm Ditnepa—Benna.

B mtygHOM OTZIENe Mara3uHa MOCETUTEIN OOBIYHO MOKYTIAIOT JINOO0 OJIMH TOPT, JINOO 0JJHY KOPOOKY KOH(]ET, JTMOO OJMH TOPT U OJTHY
KOpoOKy KoH-(eT. B onun u3 auei 066110 npoaano 57 TopToB U 36 kKopoOok koH(peT. CKonbko ObLIO MOKyMNaTenei, eciu 12 yenoBek
KYIHJIK U TOPT ¥ KOpOOKYy KOHpeT?

3. HccnenoBath cBOiicTBA OTHOILIEHUS. SIBISIETCS JIM OHO OTHOIIEHHEM 3K-BUBAJICHTHOCTH?

OTHOIIEHNE TOXKIECTBA

4. OnpenenuTs ¢ MOMOIIBIO TaOIUIbI HICTUHHOCTH, PABHOCUJIBHBI U (OP-MYJIBL: U

5. C nomomuipi0 paBHOCHIBHBIX NpeoOpa3oBaHuil yoenuThes, uto hpopmyna  sBisercs TaBrojoruei. [lepeuncnuts ucnosb3ye-Mble
3aKOHBI.

6. IIpoBepHUThH NPAaBUIBLHOCTH JJOTUYECKOTO PACCY)KIACHHS COKPAIEHHBIM crioco0oM. Kakumu apyrumu cnoco6amMu MOXKHO PELINTD
9Ty 3axaqy?

“JIn6Go ayauTopust OblIa 3aKphITa, MO0, €CIM MPenoaaBaTelb ON034all, TO BCe CTYAEHTHI yIUIH B cToI0BYI0. Ecian aynuropus He
OblIa 3aKphITa, TO MPENoaBaTeNb He Ono3aai. ECiu Bce CTyAEHTHI YIIIH B CTOJIOBYIO, TO MpenoAaBaTens ono3aai. CienoBaTensHo,
ayauropus He Oblia 3aKpeiTa’.

7. Haiitu CKH® cnenyromux ¢hopmy AByMs criocodamMu a)lIoCTPOUB Ta0-JIUIYy HICTUHHOCTH; 0)C OMOIIIbIO 3KBUBAJIEHTHBIX
rpeoOpa3oBaHMA:

@xUy)®xUz)® @@z Uy)Ux;

8. cnonb3ys Ba npeAnKaTta, 3alHIINTe IPeIosKeHNe B BUAE (GOPMYJIIBI JIOTHKU MPEeANKaToB: “HeKkoTophie MeTyXy ropAsTCst CBOMM
xBocToM”. ITo-cTaBbTe 3HaK OTPHULIAHUS NIEpe]l TOMYUIEHHOH HOPMYJIIOH 1 IPUBEIUTE €€ K IIPeABapEHHON HOpMaIbHOU (GopMe.

9. lnst oprpada (puc. 6) HalAUTE MHOKECTBO IOCTHIKUMOCTH U MHOKE-CTBO KOHTPAOCTHKMMOCTH BEPILIUHBI . BhIACHHUTE, KAKUMHU
cBOcTBaMu 00J1a1aeT OMHApHOE OTHOILIEHHUE, 3aJaHHoe Tpadom . [TocTpoiiTe MaT-puIly CMEXKHOCTH ¥ MaTPUILy MHIMJICHTHOCTH,
3aHyMepOBaB 1yru oprpada

10. 3anymepyiite Bepiunbl rpada  (puc. 6) U onpenenuTe CTeNeHn Bcex ero BepiunH. HapucyiiTe kakoii-nubo ocToBHbIH moarpad




rpada . 3a-MHUIIMTE MATPUIBI CMEKHOCTH M MHIMJCHTHOCTH rpada , 3aHyMepoBaB ero pedpa.

11. ITokaxwute, uto rpadpr ¥ (puc. 2) nzomopdusl. [Inanapen m  ?

12. Omnpenenure nUKIOMaTHYeCKoe yuciio rpadga  (puc. 6). BeiscHUTE, MOXKHO JIM HApUCOBATh rpad , HE OTPHIBAs PYKU OT OyMaru u
HE MPOXO0-JIsl HU 10 OZHOMY peOpy aBaxbl. OTBET 000CHYIITE.

13. BeIICHUTE, CKOJIBKO pedep Hy>KHO yAaluTh U3 rpada  (puc. 6) npu NOCTPOESHUHU €ro Kapkaca. 3aHyMepyiiTe BepluHbl rpada U
MOCTPOMTE KapKac IByMs criocodamu (00xoa “B miupuHy”, 00Xoa “B riryOuHY”’), HauaB 00X0]] U3 BEPUIMHBI C MAKCUMAIIbHON
CTEMEHBIO.

Bapuant 7

1. Iycts A = (-1; 0], B = [0; 2). Haiitu AEB, ACB, AE, ,

2. Pemnth ¢ noMouipio quarpamm Didnepa—BenHa.

A — TOAMHOXECTBO MHOXECTBA HATYPAIBHBIX YHCEN, KAXKIBIN 3JIEMEHT MHOXKECTBA A €CTh YHCIIO, KPATHOE WITU 2, WITU 3, WK 5.
Haiitn dwmci0 251eMEHTOB B MHOXKECTBE A, eciu cpenu Hux umeercs: 70 gucen, kpaTHbIX 2; 60 uncen, kpatHbix 3; 80 gyucern,
KpaTHbIX 5; 32 yncna, KpaTHbIX 6; 35 yncen, kpaTHbIX 10; 38 uncen, kpatHbix 15; u 20 yucen, kpatHbix 30.

3. UccnenoBaTh CBOHCTBA OTHOIICHHUS. SIBISICTCS JIM OHO OTHOIIICHHEM SK-BUBAJICHTHOCTH?

OTHOIIEHHE «OKUTH B OJTHOM TOPOJIE».

4. TTocTpouTh TAOIUIY HICTUHHOCTH JJIs1 QOPMYJIBL:

5. C noMouipi0 paBHOCHJIBHBIX MPe00pa3oBaHuil yOenuThCs, 4To GOpMy-iabl ¥ PaBHOCHWIBHBL Ile-peyrciauTh UCIOIb3yeMbIe
3aKOHBI.

6. [IpoBepUTh NPABHUIILHOCTH JIOTHYECKOTO PacCy’KACHUS COKpaIleHHbIM criocoboM. Kakumu apyrumu crioco6aMu MO>KHO PELIUTh
9Ty 3amaqy?

“Ecnu [TaBen ue BcTpeuan MBana, To mubo MBaH He ObLI Ha Jekiusx, 1u06o0 [TaBen jwker. Eciu MiBan ObuT Ha siekuusx, To [TaBer
BcTpeuan VBana, u Cepreit O6bu1 B unTaIbHOM 3atie mocie jekuud. Eciu Cepreit OblI B YMTAIb-HOM 3aJI€ TIOCJIE JICKIHH, TO JTHOO
TIaBen He ObuT Ha Heknuax, 160 ITaBen mmker. CiaemgoBarensHo, MiBan He OBII Ha JIEKIUAX. .

7. Hatitu CKH® cnenyronux ¢hopmMyIt IByMsI CITIOCOOaMH a)IIOCTPOUB Ta0-THIy HCTHHHOCTH, 0)C TTIOMOIIBIO 3KBUBAJICHTHBIX
npeoOpa3oBaHUii:

yUOzU (x®Q2)® (x Uy) ® Oz

8. Mcmonb3ys aBa peAnKaTa, 3alUIIUTe IPEAJIOKEeHNE B BUIEC (DOPMYJIBI JIOTHKH MTPpeIrKaToB: “Bee xpabpersl JOCTOHHBI caBbI”.
TTocTaBpTe 3HAK OTPUIIAHUSA TIEpe]l  TOTyUeHHO# Gopmyoi u npuBeaute ee k [THD.

9. lnst oprpada (puc. 7) HalAMTE MHOKECTBO IOCTHIKUMOCTH U MHOKE-CTBO KOHTPAOCTHKMMOCTH BEPIIUHBI . BBISCHUTE, KAKUMHU
CBOlicTBaMH 00JagaeT OMHapHOE OTHOIIEHHUE, 3aaHHoe rpadoM . [locTpoiiTe MaT-pHIly CMEKHOCTH M MaTPHUIYy HHIMACHTHOCTH,
3aHyMEpOBaB JIyru oprpada

10. 3anymepyiite BepmuHbl rpadga  (puc. 7) u onpeesuTe CTENeH! BeexX ero BepiuuH. Hapucyiite kakoii-m6o ocToBHBIH noarpad
rpada . 3a-MUInTe MATPUIIBI CMEXXHOCTH M MHIIUACHTHOCTH Tpada , 3aHyMepoBaB ero pedpa.

11. [okaxwure, uto rpadpr 1 (puc. 2) usomopdusl. [Inanapen mu  ?

12. Onpenenure nuKIOMaTHueckoe Ynucio rpada  (puc. 7). BeisicHUTE, MOXKHO JIM HAPUCOBATh rpad , HE OTPHIBAsI PyKH OT OyMaru u
HE MIPOXO0-JIsl HU 10 OJJHOMY peOpy IBakabl. OTBET 00OCHYHTE.

13. BeIsicHHTE, CKOJIBKO pedep Hy>KHO yAaIUTh U3 rpada  (pHc. 7) MpH IIOCTPOGHHUH €ro Kapkaca. 3aHyMepyiiTe BepuIuHbI rpada U
HIOCTPOIiTe KapKac AByMs crocobamu (00xox “B IUpHUHY”, 00X0A “B ITyOuHy”’), HauaB 00X0/] U3 BEPIIMHBI C MAKCUMAaIbHON
CTETICHbIO.

Bapmuant 8

1. Iycts A = {2n+1'%niN}, B = {2n+2%niN}. Haiitu A\B, B\A, AEB, ACB.

2. Pemnth ¢ moMoupio quarpamm Diinepa—BenHa.

B crioptuBHOM Narepe 65% pedsaT ymeroT urpath B pyt60:1, 70% - B Bo-neibon u 75% - B 6ackerdon. KakoBo HanMeHbIIee YnCIIO
pedsT, yMero-IuX Urpath u B (yT0O0I, ¥ B BOJICHO0, U B 6ackeT00?

3. UccnenoBaTh CBOICTBA OTHOIICHUS. SIBIISIETCS I OHO OTHOIIEHUEM 3K-BUBAJICHTHOCTHU?

OTHolIeHNE NapaIeIbHOCTH IPSIMBIX.

4. TTocTpouTk TAOIUIY HICTUHHOCTHU JJIst (POPMYJIBL: .

5. B ¢opmyne  n30aBUTB-CS OT OIEPALMY UMIUTHKALMK M YIIPOCTUTE C IOMOIIBIO PABHOCHIIBHBIX IpeoOpa3oBanuil. [lepeuncnurs
UCIIOJIb3YyEeMBbI€ 3aKOHBI.

6. TIpoBEpHUTH MPABUIBHOCTH JIOTUIECKOTO PACCY)KICHHS COKPAIIEHHBIM cioco0oM. Kakumu apyrumu criocobamMu MOXKHO PELIHTh
3Ty 3axa4y?

“Ecnu s1 0yy TOBOPHUTB MPaBIy, TO MEHS MPOCIABUT NPOCTOi Hapoa. Ecnu st Oyay nratk, TO MEHS MPOCITIABAT OOraThie ¥ 3HATHBIE.
Ho 51 nomkeH roBo-puTh IpaBIy WIH JITaTh. 3HAYUT MEHS MPOCIABUT POCTOM HAPO WITK IPO-CIIABIT OOraThie M 3HATHBIE .

7. Haiitu CKH® cnenyromux ¢popmys IByMs crioco0aMu a)IOCTPOUB Ta0-JIUIy HCTHHHOCTH; 0)C TOMOIIbIO SKBUBaJICHTHBIX
peoOpa3oBaHuii:

(xUy~0xUz)® (x®y)UzUQy;

8. Ucnonp3ys 1Ba npeuKara, 3aiIIATe IpeUIoKeHne B BIIEe HOPMYITBI JIOTHKU MPEeANKaToB: “HekoTopble MOoYTaIbOHBI HE TFO0ST
cobak”. [To-cTaBbTe 3HAK OTPHLIAHUS MEPe]T ITOTYIEHHOH (HOPMYJIOi U MpUBEIUTE e K MpeABapEHHOW HOpMAaIbHOH (opme.

9. Ins oprpada (puc. 8) HalaHTE MHOKECTBO JOCTIIKUMOCTH M MHOKE-CTBO KOHTPIOCTHXXHMOCTH BEPIIMHBI . BBISICHUTE, KAKUMHU
CBOlcTBaMH 00JafaeT OMHAPHOE OTHOIIEHHUE, 3a1aHHoe rpadoM . [locTpoiiTe MaT-puIly CMEKHOCTH M MaTPHULYy HHIIMACHTHOCTH,
3aHyMEpOBaB JIyru oprpada

10. Jan Heoprpad  (puc. 8). 3anymepyiiTe BepinHbI Tpada U onpee-InuTe CTEeHU BeexX ero BepiunH. Hapucyiite kakoii-iu6o
OCTOBHBII NOA-rpad rpada . 3amUIINTEe MATPHUILY CMEXKXHOCTH U MATPHILy MHIMCHTHO-CTH Tpada , 3aHyMepoBaB ero pedpa.

11. ITokaxute, uto rpadpl ¥ (puc. 2) nzomopdusl. [Inanapen m  ?

12. Onpenenure nqukIoMaTuueckoe 4ucio rpada  (puc. 8). BorsicHUTE, MOXKHO JIX HAPUCOBATh rpad , HE OTPbIBAsk pyKU OT Oymaru




U HE IIPOXO0-/1s HU IO OJHOMY peOpy IBakabl. OTBET 000CHYHTE.

13. BrolsicHuTe, CKOJIBKO pedep HyKHO ylanuTh U3 rpada  (puc. §) npu MOCTPOEHHUH ero Kapkaca. 3aHyMepyiTe BepIuuHbl rpada U
MOCTPOiTE KapKac IByMs criocodamu (00xox “B mupuHy”, 00xox “B Ti1yOuHy”’), HauaB 00X0/] U3 BEPIIMHBI C MAKCUMAJIbHOU
CTEIEHBIO.

Bapuant 9

1. Tycts A = {2n%niN}, B = {3n%niN}. Haiitu A\B, B\A, AEB, ACB.

2. Pemmnts ¢ momomipio nuarpamm Ditnepa—Benna.

B rpymnme u3 100 typrctoB 70 uenoBeK 3HAIOT aHTIIMICKUH SI3BIK, 45 4elio-BeK 3HAIOT (PpaHIly3CKHid A3bIK U 23 yelloBeKa 3HAIT 00a
si3bp1Ka. CKOJIBKO TYPUCTOB B TPYIINE HE 3HAIOT HU (PpaHIly3CKOTO, HU aHTJIHICKOTO?

3. UccnenoBath cBOiicTBa OTHOIIEHUS. SIBIISIETCS JIM OHO OTHOIIEHHEM 3K-BUBAJICHTHOCTH?

OTHOILIEHHE OKUTH ITAXKOM BBIILIEY.

4. IloctpouTh TaOIUIy HICTUHHOCTH AJIs1 YOPMYJIBL:

5. C noMouIpi0 paBHOCHIBHBIX NPe0Opa3oBaHuil yOenuThes, 4To hopMyia  sBISETCS TaBTOJOTHEH. [lepedncanTs ucroab3yeMble
3aKOHBI.

6. IIpoBepHUTH MPaBUILHOCTH JTJOTUIECKOTO PACCYKICHHS COKPAIIEHHBIM criocoboM. Kakumu apyrumu ciocobamMu MOYKHO PELINTD
9Ty 3amaqy?

“Ecnu ThI OyI€1Ib TOBOPUTH MpaBy, TO TeOs BOSHEHABUIAT Ooratsie v 3HaTHbIE. Eciu Thl Oyemib irath, TO Te0st BOSHEHABUIUT
npocToit Hapo. Ho Tkl JOKEeH TOBOPUTH MPaBLy WM JITaTh. 3HAYMUT, TEOS BOZHEHABUAST OOTaThIe M 3HATHBIC WK TEOs
BO3HEHABUJIMT MIPOCTON HApoa ~.

7. Haiitu CKH® cnenyromux ¢popmy AByMs criocobamu a)I0CTPOUB TaOIUIy HCTHHHOCTH; 0)C TOMOIIBIO SKBUBAJIEHTHBIX
peoOpa3oBaHMiA:

zUy®xUQx)~@z«x)UyUz

8. Mcmonb3ys aABa peAnKaTa, 3alUIIUTe IPEAJIOKEHUE B BUC GOPMYJIBI JIOTHKH MPEIUKATOB: “Bce TaHIOPHI - CTPOMHBIC JIFOIH .
ITocTaBbTe 3HAK OTPULIAHUS Hepe] OTyuYeHHON GopMynoii 1 NIpUBEIUTE €€ K IPpeIBapeHHON HOpMaJIbHO opMme.

9. ns oprpada  (puc. 9) HalaUTE MHOKECTBO JIOCTHIKUMOCTH U MHOKE-CTBO KOHTPAOCTHKMMOCTH BEPIIUHBI . BBIACHHUTE, KAKUMHU
cBolicTBaMu 001agaeT OMHapHOE OTHOIEHUE, 3aaHHoe rpadoM . [locTpoiiTe MaT-pHlly CMEXKHOCTH U MaTPUIy MHIUAECHTHOCTH,
3aHyMepOBaB Iyru oprpada

10. 3anymepyiite Bepiunbl rpada  (puc. 9) U onpeenuTe CTENeHN Bcex ero BepiiunH. HapucyiiTe kakoi-Iu00 OCTOBHBI moarpad
rpada . 3a-MHUIIMTE MATPUIBI CMEKHOCTH M MHIMICHTHOCTH rpada , 3aHyMepOBaB ero pedpa.

11. TTokaxkute, uro rpadpr ¥ (puc. 2) nzomopdusl. [Inanapen mu  ?

12. Onpenenure nuKIOMaTuueckoe Ynucio rpada  (puc. 9). BrisicHUTE, MOXKHO JIM HAPUCOBATh rpad , HE OTPHIBAsI PyKH OT OyMaru u
He IPOXO0-1s HU [0 OfHOMY pedpy aBaxbl. OTBET 000CHYIiTe.

13. BoisicHUTE, CKOJIBKO pedep HyKHO yIaluTh u3 rpada  (puc. 9) npu nocTpoeHUH ero Kapkaca. 3aHyMepyHTe BEpIIHHbI rpada  H
HIOCTPOIiTe KapKac AByMs crocobamu (00xox “B IUpHUHY”, 00X0A “B ITyOuHy”’), HauaB 00X0/] U3 BEPILIMHBI C MAKCUMAaIbHON
CTENEHBIO.

Bapwuant 10

1. ycts A = {n¥%n — npoctoe uncio, n<20}, B = {n%n — HeueTHoe uncio, n<20}. Haiitu A\B, B\A, AEB, ACB.

2. Pemuts ¢ momonipio auarpamm Ditnepa—Benna.

U3 64 cTyneHToB Ha BONPOC, 3aHUMAFOTCS JIM OHH B CBOOOTHOE BpeMs CIIOPTOM, YTBEPIUTEILHO OTBETHIN 40 4enoBek; Ha BOIPOC,
JHOOAT JTK cymaTh My3bIKy 30 OTBETHIIM YTBEPAUTEIBHO, TpUdeM 21 CTYICHT 3aHH-MAIOTCS CIOPTOM U JIOOST MY3bIKY. CKOJIBKO
YEJIOBEK HE YBJICKAIOTCS HU CIIOPTOM, HU MY3BIKOH?

3. UccnenoBaTh CBOICTBa OTHOIICHHUS. SIBIS€TCS JIM OHO OTHOILICHUEM 3K-BUBAJICHTHOCTHU?

OTHOIIEHNE NEPIECHIUKYISIPHOCTH MPSIMBIX.

4. ITocTpouTh TAONUIy NCTUHHOCTH ISl HOPMYJIIBI:

5. B dopmyne  nM30aBUTHCS OT 3HAKOB UM-IUTMKAIMHU U SKBUBaJICHIHH. C TOMOIIBIO PABHOCHIIBHBIX ITPe00pa3oBaHuil yoequThCs,
YTO OHa paBHOCHJIbHA Gopmyiie . [lepeunc-muTh UCTIONb3yeMble 3aKOHBI.

6. I[IpoBepUTh NPABUIILHOCTH JIOTMYECKOTO PacCyKACHUS COKpAIIEHHbIM criocoboM. Kakumu apyrumu crioco6aMu MOKHO PELIUTh
9Ty 3axaqy?

“Ecnu cTyAEHT MHOTO 3aHUMAETCs, TO OH YCIICITHO CAAeT dk3aMeHbl. CTy-IeHT He caai k3aMeHbl. Clie10BaTeNIbHO, OH 3aHUMAJICS
Majo”.

7. Haiitu CKH® cnenyromux ¢hopmy AByMs criocodamu a)lIoCTPOUB Ta0-JIUIy HICTUHHOCTH; 0)C TOMOIIbIO 3KBUBAJIEHTHBIX
rpeoOpa3oBaHMA:

xUzU (x ®y)) ® Q(y®z)®Pz;

8. Ucnonp3ys 1Ba npenKara, 3aiIIATe IPEeIoKeHNe B BIIE GOPMYIIBI JIOTHKU NMPEAnKaToB: “HekoTopble MeBHIBI YMEIOT
TaH1eBaTh . [locTaBbTE 3HAK OTPHULIAHUS MIEPE MOTYYCHHON (GOPMYIIOi U IPUBEIUTE €€ K peBa-PEHHOM HOPMaJIBbHOM (opMe.

9. Ins oprpada (puc. 10) HaiiquTe MHOXKECTBO JOCTHKMMOCTH U MHO-)KECTBO KOHTPJOCTH)KUMOCTH BEPUIMHBI . BhIsICHUTE,
KaKIMH CBOWCTBa-MHU 001aJaeT OMHapHOE OTHOIICHHUE, 3aaHHoe TpadoM . ITocTpoiiTe MaTpuIly CMEKHOCTH U MAaTPHILY
HHIMJICHTHOCTH, 3aHYMEpOBaB IyTrH opr-pada

10. 3anymepyiite BepumHbl rpada  (puc. 10) u onpenennTe CTENEHU Beex ero BepumH. Hapucyiite kakoii-mibo ocToBHBIN moarpad
rpada . 3anuIIMTe MaTPULBI CMEXHOCTH U HHIMJICHTHOCTH rpada , 3aHyMepo-BaB ero pedpa.

11. Iokaxute, urorpadpel  u  (puc. 10) uzomopdHsl. SBnsercs nu rpad  IIaHAPHBIM?

12. Onpenenure nukaoMarudeckoe yucio rpada  (puc. 10). BeisicHuTE, MOKHO JIM HAPHCOBATh Tpad , HE OTPHIBAs PyKU OT OyMaru
U HE IIPOXO0-/1s HU 110 OJHOMY peOpy IBakabl. OTBET 000CHYHTE.




13. BoIsicHUTE, CKOJIBKO pedep HyKHO yAaIUTh U3 rpada

MOCTPOiTEe KapKac IByMs criocodamu (00xox “B mupuHy”, 00xoxa “B riryOuHy”), HauaB 00X0/] U3 BEPLIMHBI C MAKCUMAJIbHON
CTEIEHBIO.

(puc. 10) mpu NOCTpOCHUH €ro Kapkaca. 3aHyMepyire BepiinHbl rpada  u

5.3. ®oH1 OLIEHOYHBIX CPEACTB
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5.4. IlepeueHb BUTOB OLIEHOYHBIX CPEACTB

KOHTpOJ’IBHLIe BOIIPOCHI IJIA MPOBEACHHUA TEKYIICTO KOHTPOJIA. KOHTpOJ’ILHLIe BOIIPOCHI IJId MMPOBEACHUA HpOMC)I(yTO‘{HOﬁ
aTTeCTallvM 110 UTOraM OCBOCHUA JUCHUIIIINHBI. KOHTpOJ'ILHaSI pa60Ta. Tecthl

6. YHEBHO-METOJNYECKOE 1 HTHO®OPMAIIMOHHOE OBECHEYEHUE JUCIHHUIIJIMHBI (MOIY JIS)

6.1. Pexomenayemas autepartypa

6.1.1. OcHoBHas aUTEpaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue, pa3MelieHre WznarensctBo, roa | Komnu-Bo
JI1.1 | Cenosa H.A., Cenos JluckpeTHas MaTeMaTuKa. 3a/1aui MOBBIIIEHHON CIIOAKHOCTH: Caparos: Al [1u Op 0
B.A. MPAKTUKYM Menmna, 2018
http://lwww.iprbookshop.ru/71561.html
JI1.2 | XycaunoB A. A. JluckpeTHas MatemMatuka: Y4eOHoe nmocodue Caparos: Aii [In 1
http://www.iprbookshop.ru/85811.html Ap Menua, 2019
JI1.3 | XycamHoB A. A. JuckpeTHas matematuka: Ydye6Hoe nmocooue aist CITO CapatoB: 1
http://www.iprbookshop.ru/86136.html IIpodobpazosanue,
2019
6.1.2. lono/IHUTe/ILHAS JIMTEpaTypa
ABTOPBI, COCTaBUTEIHN 3arnasue, pa3MelieHue WznarensctBo, roa | Komnu-Bo
JI2.1 |Ilo3musaxos C. H., JluckpeTHas MaTeMaTUKa: yueOHUK JUIS BY30B M.: Akagemus, 16
Pri6un C. B. 2008
JI2.2 | Aemmran E.A., BoitHoBa | OCHOBBI AMCKPETHOW MaTeMaTHKH. MHOXeCTBa. DIEMEHTHI Hopunsck, 2001 38
O.1. MaTeMaTH4yeckoi joruku, I pader: Yuebd. mocobue
JI2.3 | HoBuxos @.A. JluckpeTHas MaTeMaTHKa U TPOTPaMMHUCTOB: Y YeOHUK AIIst CII6.: TTurep, 2001 41
BY30B
JI2.4 | Mockunosa I'.I. JuckperHas matematruka. Maremaruka i MEHeKepa B M.: Jloroc, 2000 18
IpUMepax U ynpaxHeHUsX: Y4eo. mocodue ajst By30B
6.1.3. MeTonnueckue pa3padoTKku
ABTOPBI, COCTaBUTEIH 3arnasue, pa3MelieHHe WzparensctBo, ron | Konuu-Bo
JI3.1 |Hopunbckuit ungyctp. | JAuckpernas maremaruka. KomOunaropuka. Teopus rpagos: Hopuisck, 2005 4
WH-T; COCT. METO/. YKa3aHUs K IPAKTUYECKUM 3aHATHIM
0O.B.Cu3osa,
E.A . Jlpmtan
6.2. Ilepeuens pecypcoB nHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"
€] | Onextponnslii katanor HTUM  http://biblio.norvuz.ru
6.3.1 Ilepeyens MporpaMMHOro odecrneveHust
6.3.1.1 | MS Windows 7 (Homep nuuen3un 62693665 ot 19.11.2013)
6.3.1.2 | MS Office Standard 2013 (Homep nuniensuun 62693665 ot 19.11.2013)
6.3.1.3| MathCAD 15 (3aka3 Ne2564794 ot 25.02.2010)
6.3.1.4 | Free Pascal
6.3.1.5| Pascal ABC.NET
6.3.2 Ilepeuennb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)
7.1 | Ayauropuu 1u1s IpoBeACHUS Y4eOHbIX 3aHATUH, IPEyCMOTPEHHBIX IIPOrPaMMO MaruCTpaTyphbl MPEJICTABISIOT COOOH

MOMEIICHHS, OCHAILICHHBIE 000PYA0BAaHHEM M TEXHUUECKHMH CPEJCTBaAMH 00YUEHHs, COCTaB KOTOPBIX OMpeeseTcs B
pabouux mporpamMmax JUCHUIUIAH (MOJYJIEH ).




7.2 | Ans mpoBeeHUsI IEKIOHHBIX 3aHATHI MPEIOCTABISIOTCS Ay AUTOPUH, OCHAIICHHBIC CIICIIUATN3UPOBAHHON MeOeIbIOo,
J€MOHCTPALMOHHBIM 000py10BaHHEM (IIPOEKTOP, SKPaH, KOMIBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM ITPOTPAMMHBIM
oOecrneyeHrneM, MeJIOBOH (M) WIIM MapKEPHOU JTOCKOH.

7.3 | Ans mpoBeneHust 3aHATHH CEMUHAPCKOTO TUIIA (CeMUHAPHI, IPAKTUIECKHE 3aHATHS) PEA0CTABIIIOTCS Ay IUTOPHH,
OCHAIIICHHBIE CIIEIHaTN3UPOBAHHON MeOeNblo, IEMOHCTPALHOHHBIM 000pyI0BaHHEM (IIPOEKTOP, SKPaH,
KOMIIBIOTEP/HOYTOYK) C COOTBETCTBYIOIUM IIPOrPAMMHBIM 0O€ecIieueHreM, MEI0BOI (1) UM MapKEPHOH TOCKOM.

7.4 | 1ns mpoBeieHUsI TPYIIOBBIX (MHIUBUIYaIbHBIX) KOHCYIBTAIMI MTPEIOCTABISETCS Ay IUTOPHS, OCHALIICHHAS
CICIMANN3UPOBAHHON MeOeNbI0, MEIIOBOH (M) MIIH MapKepHOM JTIOCKOI.

7.5 | Anst mpoBeieHUsI MEPOTIPUSITUI TEKYILEro KOHTPOJIS ¥ IPOMEXKYTOYHOM aTTEeCTalluy - ayJUTOPHsI, OCHAILICHHAS
CIeNMAIN3UPOBAHHON MeOebI0, JEMOHCTPAIIOHHBIM 000pY/I0BaHHEM (TIPOEKTOP, IKPaH KOMIBIOTEP/HOYTOYK) €
COOTBETCTBYIOILIMM HMPOTPaMMHBIM 00€CTIeYeHUEM, MEJIOBOH (1) HITH MapKEepHOH TOCKOIA.

7.6 | Ans mpoBeaeHus MPaKTUIECKUX 3aHATHI (J1aOOpaTOPHBIX paboT) 3a/1eiCTBOBAHBI CIICLMAITN3UPOBAHHbIE YIeOHbIE
MOMEIICHUsI, OCHAIICHHBIC 000PYJOBAaHUEM:

7.7

7.81209 - aynutopus 1 HpOBEICHNS JIEKI[HOHHBIX, TPAKTHIECKNX, CEMHHAPCKUX M HHTEPAKTUBHBIX 3aHITHH,
CaMOCTOSTENBHON paboThl. MynbTUMeMitHBIH KiTacc. KoMIbloTepHsIi Kiacc. (MocagouHbIX MecT — 45)

7.9 1 npoexrop Panasonic PT-LB60ONTE

7.10 [ MS Windows XP (Homep nunenzun 62693665 ot 19.11.2013)

7.11 [ MS Access 2007 (Homep nuniensun 62693665 ot 19.11.2013)

7.12 | MS Office Standard 2007 (Homep nuniensun 62693665 ot 19.11.2013)

7.13 | CorelDraw Graphics Suite X5 (Homep muuensun 4069593 ot 28.07.2010)

7.14

7.151403 - aymuTopus Ui IPOBEICHUS JIEKIIMOHHBIX, TPAKTUYECKUX, CEMUHAPCKUX, HHTCPAKTUBHBIX 3aHATUI
(MyIBTHMEIHMIHBIH Kiacc) (TOCaJ0uHBIX MECT — 22)

7.16 | 11 xommnbrorepos (Intel Core 2 Duo E6550 2.33GHz, 3I'6 O3V, HDD 160 I'6)1 xomnstorep (Intel Core 13-2120 3.30GHz,
1T6 O3Y, HDD 250 I'6), unrepakruHas gockas iRU, 1 npoekrop NEC UM361x

7.17 | JInnenszuonnoe I1O

7.18 | MS Windows 7 (Homep nmuniensuu 62693665 ot 19.11.2013)

7.19 | MS Office Standard 2013 (Homep sumensun 62693665 ot 19.11.2013)

7.20 [ MS Access 2013 (Homep nunenszun 63765822 ot 30.06.2014)

7.21 | RMeasiteach Next Generation (Homep nunensuu 1SV-367)

7.22 | Becrmataoe I1O

7.23 | Koncynbrant [Tntoc (Bepeust ist 00pa30BaTeIbHbBIX YUPEKICHHUI)

7.24 | Microsoft Visual Studio 2010 (Bepcust asst 00pa3oBaTeIbHBIX YUPEKICHUHN )

7.25 | Free Pascal

7.26 | Pascal ABC.NET

7.27

7.28 [ Ayx. 407 - ayauTopHs Ut IPOBEICHNUS JICKIHOHHBIX, TPAKTHYECKUX, CEMUHAPCKHUX 3aHATHI, CAMOCTOSTEIIBHO PabOTHI.
MynbTHMeUHHBIN KiIacc. KoMIblOTEepHbIH Kiiace (Tocago4HbIX MecT — 26)

7.29 ] 12 xommbrotepos (Intel Pentium(R) G850 2.90GHz, 2I'6 O3V, HDD 320 I'6), Epson-eb-1255f

7.30 | JInuensuonnoe I1O

7.31 | MS Windows 7 (Homep nmumenszuu 62693665 ot 19.11.2013)

7.32 [ MS Office Standard 2013 (Homep nuuensuu 62693665 ot 19.11.2013)

7.33 | MS Access 2013 (Homep nunensun 63765822 ot 30.06.2014)

7.34 | Becrutaraoe 10

7.35 | Microsoft Visual Studio 2010 (Bepcust 1uist 00pa30BaTeNbHBIX YUPEKICHHN)

7.36 | Lazarus

7.37 | Pascal ABC.NET

7.38 | Koncynbrant [Tintoc (Bepeust miist 00pa3oBaTeIbHBIX YUPEKICHHUI)

7.39

7.40 [ Ayn. 408 - ayauropwst 1J1st POBEICHHUS JICKIHOHHBIX, IPAKTHYCCKUX, CEMUHAPCKUX 3aHATHH, CAMOCTOSTEILHON pabOTHI.
MynsTuMe TuiHBIH Kiaacc. KoMnproTepHblii kinace (mocamounbix Mect - 20)

7.41] 10 xommerotepos (Intel Pentium(R) G3420 3.20GHz, 2I'0 O3Y, HDD 500 I'6),

7.42 [ 1 Mono6mok Shvacher (Ilnardopma Lenovo) QuadCore Intel Core 13-10100T, 3700 MHz (37 x 100) Intel(R) UHD
Graphics 630 (1 T'b) 86 O3Y, SDD 250 I'6




7.43

HDD 1000 I'6,

7.44 1 1 mpoextop Panasonic pt-f300vg4

7.45 | JInunensuonnoe I10

7.46 | MS Windows 7 (Homep numien3uu 62693665 ot 19.11.2013)

7.47 | MS Office Standard 2007 (Homep nunenszun 62693665 ot 19.11.2013)

7.48 | Mathlab R2010b (Homep munenszuu 622090 ot 23.12.2009)

7.49 | MathCAD 15 (3aka3 Ne2564794 ot 25.02.2010)

7.50 | MS Office Standard 2013

7.51 | becruarHoe 1O

7.52 | 1C: Tlpeanpusrue (yueOHas Bepcusi)

7.53 | Koncynperant [Tntoc (Bepeus 1i1st 00pa30BaTeIbHBIX YUPEKICHHHN )

7.54 [ AnyLogic Personal Learning Edition

7.55 | Microsoft Visual Studio 2010 (Bepcust 11 00pa30BaTENbHBIX yUPEKICHUN)

7.56 | PascalABC.Net

7.57 | Blender

7.58

7.59 | Ayn. 412 - ayautopust 1Uisl MPOBEICHUSI JTCKIIHOHHBIX, TIPAKTUUECKHUX, CEMUHAPCKUX M MHTEPAKTUBHBIX 3aHATUH,
CaMOoCTOSATENbHON paboThl. MyIbTHMEUHHEIH Kiaacc. KoMmbroTepHbIii Kitace. (mocagounsix Mect - 20)

7.60 [ 10 kommbrorepos (Intel Pentium(R) G850 2.90GHz, 2I'6 O3Y, HDD 320 I'0),

7.61 | 1 Mono6sok Shvacher (ITnardopma Lenovo) QuadCore Intel Core i3-10100T, 3700 MHz (37 x 100) Intel(R) UHD
Graphics 630 (1TI'b) 8I'6 O3V, SDD 250 I'6

7.62 | HDD 1000 I'6,

7.63 | 1 mpoextop Epson eb-455wi

7.64 | JIuuensuonnoe 10

7.65 | MS Windows 7 (Homep muuensuu 62693665 ot 19.11.2013)

7.66 | MS Office Standard 2013 (Homep sunensun 62693665 ot 19.11.2013)

7.67 | Microsoft Windows 10 Pro

7.68 | becrutatroe 1O

7.69 | AnyLogic Personal Learning Edition

7.70 | Koncynprant Imtoc (Bepeust i1 00pa30oBaTeNbHBIX YUPEIKACHUIN)

7.71 | Pascal ABC.Net

7.72 | Lazarus

7.73 | Blender

7.74

7.75| Ayn. 211 - ayauropus Ui IpOBEISHUS JEKIIUOHHBIX, TPAKTUYECKUX, CEMUHAPCKUX U MHTEPAKTUBHBIX 3aHATHH,
CaMOCTOSTENbHOM paboThl. MynsTUMeIHiiHbIH Kilacc. KoMIbroTepHsIi Kitace. (mocagouHbix MecT - 18)

7.76 | 10 kommerotepos (Intel Pentium G2120 3.10GHz, 2I'6 O3V, HDD 500 I'6)

7.77 | JInuensuonnoe 110

7.78 | MS Windows 7 (Homep nmuuensuu 62693665 ot 19.11.2013)

7.79 | MS Office Standard 2007 (Homep nunenszun 62693665 ot 19.11.2013)

7.80 | MS Access 2007 (Homep munensun 62693665 ot 19.11.2013)

7.81 | MathCAD 15 (3aka3 Ne2564794 ot 25.02.2010)

7.82 | ABBYY FineReader 10 (Homep nmuuen3un 94965 ot 25.08.2010)

7.83 | Mathlab R2010b (Homep muuenszuu 622090 ot 23.12.2009)

7.84 | becrutatHoe I1O

7.85| 1C: Tlpennpusitue (yueOHas Bepcus)

7.86 | ArchiCAD 15 (Bepcust 1151 00pa30BaTeNbHBIX yUPEKICHHN)

7.87 | Blender

7.88 [ KoncymsranT ITmroc (Bepcust st 00pa3oBaTeNbHBIX YUPEKACHUI)

7.89 | Inkscape

7.90

7.91 | Ayn. 503 - ayauropust 1715 IPOBEACHUS JICKIIHOHHBIX, TPAKTUYECKUX, CEMUHAPCKUX U MHTCPAKTUBHBIX 3aHSATHIA.

MynbTHMEMAHBIN KIace (I0CaI0YHbIX MeCT - 33)




7.92 19 xomnbrotepos (Intel Core 2 Duo E7200 2.53GHz, 31'6 O3V, HDD 320 I'6), 1 npoekTop acer p1265

7.93 | JInuensuonnoe 1O

7.94 | MS Windows XP (Homep mumensun 62693665 ot 19.11.2013)

7.95 | MS Office Standard 2007 (Homep nunensuu 62693665 ot 19.11.2013)

7.96 | MS Access 2007 (Homep nmunensun 62693665 ot 19.11.2013)

7.97 [ Mathlab R2010b (Homep mumensuu 622090 ot 23.12.2009)

7.98 | Kommac-3D v12 (Homep nuriensnonnoro cornamenus Kk-10-01126)

7.99 | Becrmataoe I1O

7.100 | KoncynsranT ITmroc (Bepcust it 00pa3oBaTeNIbHBIX YUPEKACHHUIH)

7.101 | AutoCAD Education 2012 (Bepcust yiss 00pa30BaTENbHBIX YUPEIKICHHIA)

8. METOAUYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIIUXCSA 110 OCBOEHHIO JTUCHUILIJIMHBI (MOY JIST)

CamocrosTenbHas paboTa CTyICHTOB CIIOCOOCTBYET TITyOOKOMY YCBOCHUsI y4eOHOTO MaTepHaia U Pa3BUTHIO HABHIKOB
camooOpa3oBanusi. CaMocTosITeNbHas paboTa MpearoiaraeT CeAyOIINEe COCTABISIONINE: padoTa ¢ TeKCTaMH: yYeOHUKAMH,
CTPaBOYHHUKAMH, JIOTIOJTHUTENEHOHN JIUTEPATy PO, a TaKkKe MpopadoTKa KOHCIIEKTOB JIEKIUH; padoTa HaJ TeMaMH JUTS
CaMOCTOSITETBHOTO H3YyUYESHHUS;yIacThe B paboTe CTyAeHUECKNX HayYHBIX KOH(EpeHINit; HOATOTOBKA K DK3aMeHY.

Kpome 6a30BBIX Y4eOHHKOB PEKOMEHIYETCS CAMOCTOSTEIIBHO HCIIOIb30BaTh HMEIOIIUECs B OMOIHOTEKe YUeOHO-METOANICCKUE
nocobus1. HezaBucuMo oT BUIa yueOHMKa, paboTa ¢ HUM JIOJDKHA IPOUCXOUTH B TEUCHHUE Beero cemectpa. DddexTusHee paboTaTh
¢ y4eOHHKOM He I0CIIe, a Iepe] JICKIHCH.

TIpu 03HAKOMJICHUH C KAKUM-JTH00 Pa3esioM PeKOMEHIYETCs POUUTATH €r0 LETHKOM, CTapasiCh YIOBUTH OOIIYIO JIOTHKY
M3JI0’KEHUS TeMBL. MOYKHO COCTaBUTh MX KPATKUI KOHCIIEKT.

CrerneHb YCBOSHHUS MaTepralla MpoBepsieTcs CIeyIOIUMH BUIAMU KOHTPOJIS: TeKYIIUH (0Ipoc, KOHTPOJIBHBIE Pa0OTHI); 3alUTa
MIPAKTUYECKUX PabOT; MPOMEKYTOUHBIN (IK3aMEH).

Dk3aMeH — popMa UTOTOBOM IPOBEPKH 3HAHUIT CTYICHTOB.

JIist yCTenHoM ciauu 9k3aMeHa HEOOX0IUMO BBIMIOJHUTE CIACAYIOIINEe PEKOMEHIANH —TOTOBUTHCS K DK3aMEHY CIIeyeT
CHCTEMaTHYECKH, B TCUCHHE BCETO ceMecTpa. IHTeHCHBHAS ITOITOTOBKA IOJDKHA HAYaThCs HE MO3/IHES, YeM 3a MECSII-TI0NTopa 10
JK3aMeHa. J[aHHbIe epeT IK3aMeHOM TpH-4eThIpe MHS 3)(HeKTUBHEE BCErO UCTIOIb30BATh IS IOBTOPEHHUS U CUCTEMATH3AIIUH
Marepuana.

Pexomenayemele cpeqcTBa, MeTObI 00yUYeHUsI, CIIOCOOBI yueOHOH NesTeTbHOCTH, TPUMEHEHNE KOTOPBIX ISl OCBOSHHST KOHKPETHBIX
MojyJiel paboyei yueOHO#M nporpaMMbl Harnbosiee 3PPEKTHUBHO:

— 00yuYeHHE TEOPETUIECKOMY MaTepHAITy PEKOMEHIYEeTCsl OCHOBBIBATh HA OCHOBHOM M JONIOJIHUTENBLHOM TUTEpaType,
PEKOMEHIyeTCsI B Havaje CeMeCTpa 03HAKOMHUTD CTYICHTOB C TIPOTPaMMO#l IUCIUILTHHEL, TIEPEYHEM TEOPETHUECKHUX BOIIPOCOB JJIst
TEKYILEro MPOMEKYTOUHOIO U UTOTOBOT'O KOHTPOJIS 3HAHUI, YTO OPUEHTUPYET U MOOIIPUT CTYAEHTOB K aKTUBHON CaMOCTOSATEIbHON
paborte;

- PEKOMEH Ty eTCsl IPOBOJNTH JIEKIHOHHBIE 3aHATHS C CIOIb30BaHUEM MYJIBTUMEUIHON TeXHUKH (IpoekTopa). Ha mepBoM 3aHsaTHH
JI0 CTYJEHTOB JIOJDKHEI OBITH TOBEICHBI TPEOOBaHHMS 10 OCBOCHHIO MaTepHaia, MpaBiiia HaMCAHKs M CIa4d MMPaKTHYECKOH paboThI,
NepeueHb PEKOMEHAYEeMO JTUTepaTyphl. JKenaTterpHo MPOBECTH 0030p TeM, KOTOPBIe OyIyT H3yYeHBI B TEUSHHUE CEMECTPA C TEM,
YTOOBI CTYJEHTHI O0JIee 0CO3HAaHHO MOAXOAMIIN K BEIIIOJTHEHUIO padoT. Taxke 4acTh 3aHATHI IPOBOISATCS B AKTUBHOW H
UHTEPaKTUBHOH (opMe.YueOHBIH IIpolece, ONMUPAIOIIUICS Ha UCTIOIb30BaHIE HHTEPAKTUBHBIX METOI0B O0YUEHHUS, OPTaHU3yeTCs C
YY€TOM BKIIFOUCHHOCTHU B IPOLECC MO3HAHUSA BCEX CTYICHTOB I'PYIIIIbI 663 uckimroueHus. CoBMecTHas JACATCIIBHOCTh O3HA4YacT, 4YTO
Ka)JIbIii BHOCUT CBOW OCOOBIN MHAMBUIYAIBHBIN BKJIAJ], B X0/1€ paOOTHI HJET OOMEH 3HAHUSAMH, UACIMH, CIIOCO0AMHU ICATCILHOCTH.
Oprauu3yroTcsi HHIUBHyallbHAs, TAPHAS U TPYIIOBas paboTa, UCIOIB3YeTCs POSKTHAsS Pab0Ta, POJIEBBIE UTPHI, OCYIIECTBISIETCS
paboTa ¢ JOKyMEHTaMHU M Pa3IMYHBIMH HCTOYHUKAMH HHPOPMALUH U T.1.. IHTepakTUBHBIE METOABI OCHOBAHBI Ha TIPHHITAIIAX
B3aMMOJICHCTBHSI, aKTHBHOCTH 00y4aeMbIX, ONIOpe Ha TPYNIIOBOH OMBIT, 00s13aTeNbHOM 00paTHOM cBs3n. Co3maercs cpena
00pa3oBaTeNbHOTO OOIIEHNUS, KOTOpast XapaKTepPH3yeTCsl OTKPBITOCTHIO, B3aMMOAEHCTBIEM YUYaCTHHKOB, PABEHCTBOM UX apTyMEHTOB,
HAKOIINICHUEM COBMECTHOT'O 3HAHUA, BO3MOXXHOCTBIO B3aMMHOM OLICHKU U KOHTPOJIA.




