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1. HIEJIX OCBOEHUA JTUCHUTIINHBI

1.1{WnaTerpanus u o6o0meHne 3HaHNH, TOJYYEHHBIX CTYJICHTaMH IIPU H3YYEHUH €CTECTBCHHO-HAYUHBIX, TAKHX KaK
MaTeMaTHKa, HH()OpMaTHKa U IPOrpaMMUpOBaHHE

1.2|Pa3BuTHE JIOTHYECKOTO U a0CTPAKTHOTO MBIIICHHS, IPHOOPETEHHE 3HAHKI U HABBIKOB, HEOOXOAUMBIX JJISl H3Y4YCHUS
MOCJIETYIOMINX AUCIUTUTHH

1.3 OBJ'IaL[eHI/Ie TCOPETUYCCKUMHU U NPAKTHUICCKUMU METOAaMU JUCKPETHBIX npeo6pasmsaHI/H71

1.4(®opmupoBanue y yuanuxcs 0a30BbIX 3HaHUN O MOHATUAX U NPUHIUINAX AUCKPETHON MAaTEMaTUKH

1.5|IToaroroBka KBaM(pHUINPOBAHHBIX CIIEIHAIMCTOB, 3HAIOIINX TEOPETUYECKUE OCHOBBI IUCKPETHON MaTEMAaTUKH U
YMEIOLIUX UX UCHOJIb30BaTh B IPAKTUYECKON AEATEILHOCTH IIPU CO3JJAHUU U Pealn3allii aITOPUTMOB PELIeHU
MIPOM3BOJICTBEHHO—3KOHOMHYECKHX  3a/1a4

1.6|3amaun:- npuOOpPETEHUE CTYJCHTAMH 3HAHHMI 00 OCHOBHBIX MPUHIMIIAX, OPMAX U METO/IaX JUCKPETHOW MaTeMaTHKH;

1.7]- mpuoOpereHne NpaKTHYECKNX HABBIKOB PELICHUS 3a/1a4 KOMOMHATOPHKH, Ma-TeMaTH4YeCKOH JIOTUKY, TEOPUH YHCEN 1
TEOpUHN BEPOSTHOCTEH METOAaMU AUCKPETHOW MaTEeMaTHKH,

1.8]- IIPUMEHCHNE MAaTEMAaTHICCKOI'O anrmapara KOHCYHbIX MHOXKECTB

1.9(- dopmupoBanne HaBBIKOB HCHONB30BaHHS CTAHAAPTOB, TEXHUIECKOM CIIPaBOY-HOM JINTEPATYPEL, & TAKKe
0OIIEKYJIBTYPHBIX M TPOPECCHOHAIBLHBIX KOMIIETEHIINH, KOTOPBIMHU JIOJDKEH 00J1a1aTh OaKalaBp B COBPEMEHHBIX YCIOBUIX

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OOII

[uk (paszen) OOIT: [1.0

2.1|TpeOoBaHusl K NpeBapUTEIbLHOI MOATOTOBKE 00y4aI0LIerocs:

2.1.1|ba3oBble 3HaHMS 110 MaTeMaTHKe, HHGOpMaTuKe, HU3UKU B PaMKax LIKOJIBHOH IIPOrpaMMbl

2.2| JnCHUIUIMHBI U IPAKTHKH, JUISI KOTOPBIX 0CBOEHHE JIAHHOM THCHHMILINHBI (MOIYJI51) HEOOXOAUMO KaK
npejliecTBYOIIEE:

2.2.1|Heuerkas goruka

2.2.2|T'ubpunnsle cetn

2.2.3|HeiiponHsle cetu

2.2.4| TexHnonoruu nporpaMMHUpOBaHUS

2.2.5|Teopus nHGOPMALMOHHBIX IPOLIECCOB U CUCTEM

2.2.6|JTunreucrudeckoe obecreueHne nHPOPMAITUOHHBIX CHCTEM

2.2.7|ba3sl JaHHBIX

2.2.8|1nTemnekryaabHble HHPOPMAI[HOHHBIC CHCTEMBI

2.2.9|Heuerkas noruka

2.2.10|HeiiponHble ceTH

2.2.11| TexHONOTHH MPOrpaMMUPOBAHHS

2.2.12|Teopust uHGOPMAIIMOHHBIX IIPOLIECCOB U CUCTEM

2.2.13|ba3bl JaHHBIX

2.2.14|VnrennexryanbHble HHGOPMALMOHHbBIE CUCTEMBI

3. KOMIETEHIIMA OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHHS AN CLIMITIMHBI
(MOJY.JIs)

OIIK-6.1: IlonnMaeT ocHOBBI HHGOPMATUKH, METO/IbI HCIOJIb30BAHHUS SI3bIKOB NPOrPAMMHMPOBAHMSA U PadoTHI ¢ 0a3amMu
JAaHHBIX, ONIePAHOHHBIMU CHCTEMAMH M MPHKJIATHBIM NPOrPaAMMHBIM
obecneyeHneM

3HaTh:

YMeTh:

Buaanern:

OIIK-6.2: [IpumeHsieT sI3bIKM POrpaMMHUPOBaHNs, CHCTEMbI YIIPaBjieHHs 0a3aMHu AaHHBIX, COBPeMEHHbIe MPOrpaMMHbIe
cpebl 1J1 ABTOMATH3AMH OU3HEC-TIPOLECCOB, PEllIeHHs] MPUKJIATHBIX 32/1a4 Pa3TUYHBIX KJIACCOB, BeJleHUs 0a3 JaHHBIX U
HHGOPMANMOHHBIX XPAHUJIHII

3HaTh:

YMeTh:

Baagertn:

OIIK-6.3: UcnoJib3yeT cOBpeMeHHbIE METOABI IPOEKTHPOBAHUS, KOHCTPYUPOBAHUS U TECTUPOBAHMS IIPOrPAMMHBIX
NMPOAYKTOB




3HaTh:

YMeTh:

Baanern:

OIIK-1.1: [lonnMaeT 0CHOBBI MATEMAaTHKH, QU3UKH U HHPOPMATUKHI

3HaTh:

YMmeTh:

Baanern:

OIIK-1.2: ®opMmyJsMpyeT pellleHHe CTAHAAPTHBIX MPo(ecCHOHATBHBIX 32/1a4 ¢ NPUMeHEeHHeM eCTeCTBEHHOHAYYHBIX U
001IeHHKeHePHbIX 3HAHMIA.

3HaTh:

YMeTh:

Baagers:

OIIK-1.3: IlpuMeHsieT METOAbI TEOPETHYECKOT0 U IKCIIEPHMEHTAIbHOI0 HCCJIe0BAHNS 00beKTOB B IPO()eCCHOHATBHOI
AesiTeJJbHOCTH.

3HaTh:

YMeTb:

Baanern:

VYK-2.1: OnpeaensieT Kpyr 3aay B paMKax M0OCTaBJIeHHOH LeJIN, onpeaessieT CBA3M MeKIy HUMU

3HaTh:

YMeTb:

Baanern:

YK-2.2: TIpenJiaraeT cnoco0bl penieHust MOCTABJIEHHBIX 32/124 M 0KH/IaeMble Pe3yJIbTAThI; OLIEHHBAET NMPeIJI0KeHHbIE
CIOCO0OBI ¢ TOUYKH 3PEHUS COOTBETCTBHUS LEJTU MPOEKTA

3HaTb:

YMmern:

Baagertn:

YK-2.3: IIlnanupyer peaau3anuio 3a1a4 B 30He CBOeil 0TBETCTBEHHOCTH € y4eTOM HMEIOIIMXCH PecypcoB H OrpaHNYeHHl,
AeHCTBYIOIUX MPABOBBIX HOPM

3HaTh:

YMeTh:

Baanern:

B pe3yabTaTe 0cBOCHMS AMCHUIIJIMHBI 00yYarOLMiics J0/IKeH

3.1|3narth:

3.1.1|ocHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIIUILTIH, OCHOBHBIC OHATHS aITOPHTMOB B (DOPMHPOBAHUHU U 00pabOTKH
MHOXXECTB, Juarpamm, OyneBbix GyHkiuid, noctpoennn CJJH® u coBpeMeHHbIe HHPOPMAMOHHO-KOMMYHUKAIIMOHHbIE
TEXHOJIOTHH JUIs PEelleHus 3aJa4 B Ipo(eCCUOHANbHON JEATEIbHOCTH, TEOPHIO MHOKECTB, OyJIeBbIX (DYHKIMNA, OCHOBHBIE
MIOHSTHUS JIOTUKH IIPEANKATOB, JIEMEHTHI TEOPHUHU IpadoB U 10Ka3aTEIbCTB, COBPEMEHHbIE HH(OPMALMOHHO-
KOMMYHUKALMOHHBIE TexHonoruu 1 9BM B npodeccoHanbHOR JeATeIbHOCTH; TEHACHIUT Pa3BUTHS
BBICOKO?()(DEKTUBHBIX TEXHOIOTHH

3.2|Ymerh:

3.2.1|noHUMATh POJIb TEOPUH MHOXKECTB U OYJIEBBIX (GYHKIUI B pPa3BUTHH COBPEMEHHOT0 HH(OPMAILIM1OHHO-
KOMMYHHUKALMOHHOTO 000pynoBanus 1 OBM B npodeccuoHanbHON OTpaciay,IOHUMATh POJib TEOPUU MHOXKECTB, OyIEBBIX
GbyHKIMH, MaTeMaTHYECKON JIOTHKH, TEOPUH TPpadoB I PEIIeHNs] KOMOMHATOPHBIX 3aa4; OCYIIECTBIST
IeTIeHaNPaBIEeHHBII MOHUCK, 0000IIaTh U aHATN3HPOBATh HEOOXOANMYIO HH(POPMAIINIO, 000CHOBAHHO HCIIOIH30BATh
HalIeHHYI0 HH)OPMALUIO, HCIIOIb30BaTh HH()OPMALMOHHO-KOMMYHHUKAIIMOHHbIE TexHOoIorun 1 OBM B
po(heCCHOHATBEHOH IeATeIBHOCTH

3.3|Baagern:

3.3.1|0600u1eHNs, aHaH3a U BEIOOPa OCHOBHBIX METOJIOB M AUArPaMM TEOPUH MHOXKECTB, METOJIOB IIOCTPOCHHS U
npeobpazoBanus CIIH® teopun OyneBbix QyHKIMIA s perieHus NpodecCHOHANBHBIX 3a7a4 B 00J1aCTH pa3BUTHUS
COBPEMEHHOT0 HH()OPMAMOHHO-KOMMYHHKAOHHOTO 000pynoBanus 1 DBM, rpaMOTHOT0 BBIOOpa OCHOBHBIX METOIOB U
croco00B pelIeHns: KOMOMHATOPHBIX 3a/1a4, 3a7a4 LEeJOYHUCICHHBIX aJITOPUTMOB, MaTEMaTHYECKOH JIOTHKH 1 TEOPUH
ITOPUTMOB TP pellIeHUH NPO(eCcCHOHATBHBIX 33134 C eJIbI0 MHTEIUIEKTYaJIbHOTO Pa3BUTHUS, IPE3CHTAIIMU PE3yJIbTaTOB
y4eOHBIX M HayYHBIX JOCTIH)KEHHH [UIS MTOBBIMICHUS KyJIbTYPHOTO PAa3BUTHS M MPOGECCHOHATEHON KOMIETEHINH




4. CTPYKTYPA U COJIEP’)KAHME JUCIHUIIIMHBI (MOLY.JI5T)

Kon HanmeHnoBanue pa3nenos u TeMm /Buj | Cemectp / | Yacos | Kommnerten- | JIutepatypa | Hute | Ilpumeuyanue
| 3aHdATHSA 3aHATU/ Kvpc LM DAKT.
Pa3gen 1. MHoskecTBa M OTHOLICHUS
11 MmuoxecTtBa. Onepanuu Haj 1 1 JI1.2 J11.3J12.3 0
MHOKecTBamH /JIex/
1.2 Crioco0bl 3a1aHIs MHOKECTB. 1 1 JI1.2J12.1 J12.2 0
Huarpammsel Ditnepa-Benna /IIp/ J12.3J13.1
31
1.3 OtHottenust /JIex/ 1 1 JI1.2 J11.3J12.2 0
J12.3 J12.4J13.1
1.4 [pencraBnenue muoxects B 9BM /Cp/ 1 40 JI1.2J12.3 0
15 HUccnenosanue cBoiictB otHomenuit /TIp/ 1 1 JI1.1J11.2 0
JI1.3J712.2
€)!
1.6 [pencrasnenue otHomenuii B8 9BM /Cp/ 1 4 JI1.2J12.2 J12.3 0
1.7 Oynkuuu /Jex/ 1 1 JI1.3J12.1 J12.3 0
J2.4
1.8 HccnenoBanue cBOHCTB (QyHKIIUH. 1 1 JI1.1 J11.2J12.2 0
Teopema o ToTanbHO# Onekuuu /TIp/ J12.3
31
1.9 OTHOIICHHS SKBUBAJIICHTHOCTH. 1 5 JI1.3J12.1 JI2.3 0
OtHoutenus nopsiika /Cp/ 2.4
Paznen 2. ByaeBsl pyHKIIUN
2.1 OnemeHTapHbIe OyIeBbl HYHKINU. 1 1 JI1.2 J11.3J12.2 0
dopmysl /Jex/ JI2.3 J12.4J13.1
2.2 IMoctpoenue tabnun ucrunnocty /IIp/ 1 1 JI1.1J12.1 J12.2 0
J12.4J13.1
€]
2.3 [Mpunnun aoiirceenHocTu /Cp/ 1 4 JI1.2J12.3 0
J12.4J13.1
24 Hopwmanbabie hopmsl /JIek/ 1 1 JI1.2J12.1 J12.2 0
J2.3J12.4
25 Anropurmsl ioctpoenuss CJJHD, 1 1 JI.1J11.2 0
CKHOMIHD,MKH® /TIp/ JI1.3712.2 J12.3
Paznen 3. Jlornyeckue MCYUCIECHUSA
3.1 Ucuncnenne BrickaspiBanmii /Jlex/ 1 1 JI1.2J12.2 J12.3 0
J12.4J13.1
3.2 Jlornueckuii BeiBox /TIp/ 1 1 J12.2J12.3 0
€)
3.3 Merton pesosnmoruii /Cp/ 1 5 JI1.2 J11.3712.2 0
J12.3
3.4 ABTOMAaTHYECKOE JI0KA3aTEILCTBO 1 1 JI1.2J12.3 0
TeopeM /IIp/
3.5 Hcuncnenne npenuxatos /Jlex/ 1 4 JI1.2 J11.3J12.3 0
3.6 Kaptse1 KapHo, 3aMKHYTBIC KJ1acchl, 1 5 JI1.1 J11.2J12.2 0
[Tonnota /Cp/ 2.4

Pa3znen 4. KomOnnaTopuka




4.1 Komb6unaropusle koHpurypanuu /Jlex/ JI1.1J12.2 J12.3
2.4

4.2 IMoncranoBku. buHoMuaabHBIE J1.2712.3J12.4
k03¢ bunuents! /Ip/

4.3 Paz6uenus. @opmyisl obparenus /Cp/ JI1.3J12.1 J12.3

J12.4J13.1
Paspnen 5. KonupoBanne

5.1 AndasurHoe kogupoBanue. Koguposanue ¢ J1.1J11.2
MHUHUMAJIbHON H30BITOYHOCTEIO /JIex/ JI1.3J12.1

5.2 HepaBeHcTBO MakMUILIaHA. JI1.1J12.3
MuHUMaU3anus JUTHHHBI KOJIa
coobmenus. /TIp/

53 Ilena xonupoBanus. Anroput™m PaHo. JI1.1J11.2J12.3
OnruMansHoe Konuposanue. /Cp/

54 [udposanune. Cxxarue naHHbIX /JIek/ JI1.2 J11.3J12.3

5.5 Kpunrorpadus. MonynsHas apudMeTHKa. JI1.1 J11.2J12.3
Hudposas noamnwucs. /Tp/

5.6 BelImnoHeHHEe THITIOBOTO pacueTa u JI1.2 J11.3J12.2
HOJTOTOBKA K 3Kk3aMeHy /Cp/ J12.3 J12.4J13.1
Paznen 6. I'padni

6.1 Onpenenenus rpadoB. DaeMeHTs rpadoB. J12.2J12.3
Bunel rpado onepanuu Haj rpagamu J12.4J13.1
/JTex/

6.2 MaprpyTsl, nend, UKIsl. O0X0ab JI1.2J12.1 J12.3
rpagos. /TIp/

6.3 Oprpads! u Ounapueie otHomenus. /Cp/ JI1.1 J11.2J12.1

J2.2712.3
J12.4713.1
31

6.4 IMpencrasnenue rpados B 9BM. Oprpadst JI1.2 J11.3J12.3
u OuHapHbie oTHOIEeHwUs. /TIp/

Pazgen 7. CasHoCTh

7.1 Kowmmonentsr cBsi3HOCTH. Teopema JI1.1J12.3
Mewnrepa. /JIex/

7.2 IToToku B ceTax. AIrOPUTM HaXO0XKJIEHUS JI1.2 J11.3J12.1
MaKCHUMaJIbHOTO moToka /I1p/ J12.3

7.3 Kpruaiimue mytu. CBA3HOCTS B oprpadax JI1.1 J11.2J12.1
/Cp/ J2.2712.3

2.4
Pa3nen 8. /lepeBbsi

8.1 CBo0OHbIE, OPHEHTHPOBAHHEIE, JI1.1J11.2
YIOpsIOYEHHBIE M OMHAPHBIE IEPEBbs JI1.3J12.1 J12.2
/JTex/ J2.3

€]

8.2 Ipencrasnenue nepesbeB B OBM /TIp/ JI1.3J12.1 J12.3

8.3 JHepeBbs coprupoBku. KpaTuaiimmii ocToB JI1.2J12.2 J12.3
/JTex/

8.4 ANTOpUTM TIOWCKA, BCTaBKH, YJAICHUS U3 JI1.3J12.3
nepeBa copTupoBKH. AnroputM Kpackana.

Mp/

8.5 CpaBHeHHE IIPEeJICTaBICHUI aCCOUATUBHON JIT.1 JI1.2
namsaTu.CxeMa anropuTMa moCTpOeHHUS JI1.3J12.3
Kparuaiimero ocrosa /Cp/ Ol

Paznen 9. Hukiabl




9.1 OyHJaMeHTallbHbIE, SIIEPOBBL U 2 1 J1.2
TaMHJIbTOHOBBI IUKJIBI /JIex/

9.2 AJITOpUTM MOCTPOCHHUSI DilNIepoBa IIUKIIA B 2 1 JI1.1J12.3
siinepoBoM rpade. 3ajaua KOMMHUBOSKEPA €)!
Mp/

9.3 OreHKa YncIia 3iMIepoBbIX rpados. 2 6 JI1.2 J11.3J12.3

I'amuneTOHOBHI rpadsl /Cp/

Pa3znen 10. He3apucHMOCTb H IOKPBITHE

10.1  |He3aBucHMEIE U ITIOKPHIBAIOIIHE 2 1 J1.1
MHOeCTBa. JIOMUHHUPYIOIIE MHOXECTBA.
/JIex/

10.2 ITocTaHoBKa 3a1aun OTBICKAHUS 2 1 JI1.2 J11.3J12.3

HauOOJBIIETO HE3aBUCHMOTO MHOXKECTBA
BepuH. ITouck ¢ Bo3paramu. /I1p/

10.3 3amaua 0 HANMEHBIIEM TTOKPBITHH. 2 6 JI1.1 J11.3J12.3
OkBuBanenTHele Gpopmynuposku 3HIT /Cp/

Pa3pea 11. Packpacka rpagos

111 Xpomarudeckoe yrcio. [I1aHapHOCTS. 2 1 J12.3
ANropuT™MBl packpamusanus. /JIex/

11.2 Teopema o nsaTu Kpackax. TouHbIH 2 1 JI1.2 J11.3J12.3
anroputM okparuBanus. /Tp/ 31
11.3 DOlinepoBa XapaKTepUCTUKA. YITyUIlICHHBIN 2 6 J1.1J11.2

AITOPUTM TIOCIIEJOBATEIBHOTO
packpamuBanus. /Cp/

11.4 BerInonHeHHe THIIOBOTO pacueTa u 2 12 JI.1J11.2
HOATOTOBKA K 3Kk3aMeny /Cp/ JI1.3J12.3

5. ®OHJ OHEHOYHbBIX CPEACTB

5.1. KonTpoJibHbIe BONPOCHI U 3aIaHUS

Bormpocs k ak3ameny 1o «/luckpeTHoit MaTeMaTuKe)

0N L bk W —

(SN ST NS TN (ST (O I (O ST S R O R O R O R el N ]
SOOI NN WD~ OOVOINWNIAWN—O

. DJIeMEHTHI U MHOXKECTBA.

. 3aJaHNe MHOKECTB.

. CpaBHEHHE MHOXECTB.

. Onepanuu HaJ MHOXKECTBAMH.

. Ynopsinouennsle napsl. [IpsMoe npousBeneHne MHOKECTB.
. OTHOIIEHUS.

. Pa3Ouenust u mokpoITHS.

. CBoiicTBa onepanuii HaJ MHO’KECTBaMHU.

. Komnozunust otHomenuid. CTeneHb OTHOLIEHMUSL.

. Slapo oTHOLIEHUS.

. CBoiicTBa OTHOILICHHH.

. OTHOIIEHHE 3KBUBAJICHTHOCTH.

. Oynkuuu. OnpeneneHus.

. Oynkumu. Mabekuus, CropbeKuus 1 Ouexuus.

. Anroput™m noctpoenust CIIHO.

. Anroputm noctpoenuss CKHO®.

. Anroputm noctpoenuss MKH®.

. Anroputm noctpoerus M/IHO.

. Ucuncnenue BoickazbiBaHU. OCHOBHBIE TTOHSATHSL.
. Ucuncnenne Bricka3piBannil. @opMyiisl. PaBHOCHIBHBIE TPpe0oOpa3oBaHus GOpMYIL.
. Jlornueckuii BbIBOA. MeToJ1 pe3osTtoruii.

. Jlormuecknii BeiBoj. COKpAIIEHHBIA METO/T.

. Jlormyeckuii BBIBOA. MeTOA MOCIIe0BaTEIbHBIX SKBUBAJICHTHBIX [IPE00pa3oBaHuil.
. Ucuucnenne npenukatos. [lonsrue npenuxara.

. Ucuncnenue nmpenukaros. KBaHTOPEL.

. Ucuncnenne npenukaros. Jlornueckuil BEIBOI.

. Teopwus rpados. Onpenenenue u 3aanue rpagos.
. Teopus rpados. CoiicTsa rpagos.

. Teopwus rpadoB. CTeneHb BepIINHbI.

. Teopus rpacdoB. MaTpuibl HHIMAESHTHOCTH.




31. Teopus rpadoB. MaTpulbl CMEXHOCTH.

32. Teopus rpadoB. CIMCOK CMEKHOCTH.

33. Teopus rpados. MapupyTsl.

34. Teopus rpados. Llenu.

35. Teopus rpados. LIukbL.

36. Teopus rpados. [lepeBbs.

37. Teopus rpados. O0xob! rpadoB B IIyOHHY U MIUPUHY

5.2. TeMbl NUCbLMEHHBIX paboT

3anaHus Ha KOHTPOJBbHYIO paboTy

Bapwuant 1

1. ITyctp A — MHOXeCTBO aenuteneii uucina 15, B — MHO)ecTBO npocThiX yncel, MeHbIuX 10, C — MHOKECTBO YETHBIX YHCEL,
MeHbpImHX 9. [lepeunc-muTh 31€MEeHTHI STUX MHOKECTB M HAaUTH AEB, ACB, BCC, (AEC)CB, ACBCC.

2. Pemuts ¢ nomomipio auarpamm Difnepa—Benna.

Jlexnmu o xumuu nocemnraroT 20 cTyAeHTOB, 1o nicuxonoruu — 30. HaliTi 9uciio cTyneHToB, MOCEMAIONINX JIEKIIUY IO XUMHH WITH
IICUXOJIOTHH, €CIIH

a) 9TH JIGKIIUY TIPOUCXOISAT B OJTHO BpEMSI;

6) 3TH JIEKIMU IIPOUCXOAAT B pazHoe BpeMs, U 10 cTyAeHTOB ciylIaoT 06a Kypca.

3. UccnenoBath CBOMCTBAa OTHOMICHWS. SIBISIETCS T OHO OTHOIIEHNEM JK-BUBAJIEHTHOCTH?

OTtHouleHne HepaBeHeTBa ().

4. TTocTpouTh TAOIUILY HICTHHHOCTH JUIsSE (DOPMYIIBI:

5. C HIOMOIIIBbI0 PABHOCUIIBHBIX MPeoOpa3oBanmii yoenuThes, uto Gopmyina 3aaaqyn 1 papHocwibHa Gopmyie . [lepeuncnuts
UCTIOJIb3YEeMbI€ 3aKOHBI.

6. IIpoBepHUTh IPaBUILHOCTH JTOTUUECKOTO PACCYKAECHHS COKPAICHHBIM CII0COO0M. Kakumu ApyrumMu croco0aMu MOXKHO PELIUTh
9Ty 3a1aqy?

“UsBecTHo, uto IleTp u MBan Opatbs, wiu onu onHokypcHuku. Ecnu Ietp u Ban Opatss, To Cepreil u MBan He Opatbst. Ecnu Iletp
u VBaH 0iHO-KypCHUKH, To ViBaH 1 Muxann Toxe onHokypcHukH. CienosatenbHo, ninn Cepreit u MiBan Opates, nwin MBan u
Muxaun OJHOKYPCHUKH .

7.Haiitu CIJH® cneayromux GopMyst IByMs CIOcOO0aMH a)IOCTPOUB Tab-JIUIy HCTHHHOCTH; 0)C MOMOIIBIO SKBUBAJICHTHBIX
peoOpa3oBaHuUii:

xUz~@ @yU@z))®yU @z U (@ ® By);

8. Mcnounb3ys 1Ba IpeAnKaTa, 3alHIIUTe IpeIoskeHne B BUe GopMyIIbl IOTHKH NpeauKaToB: “Bee conparsl xpabpble”. 3anumure
OTpHIaHUE TO-TYIEeHHON (GOPMYIEI M IPUBEIUTE €€ K MpeABapEeHHOH HOpMAaJIbHOU Gopme.

9. lnst oprpapa  (puc. 1) HaliAUTE MHOKECTBO TOCTHI)KUMOCTH M MHOXE-CTBO KOHTPAOCTHKMMOCTH BEPIIMHBI . BhiscHuUTE,
KaKUMH CBOWMCTBaMH o0JiajiaeT OMHapHOE OTHOLIECHHE, 3a1anHoe rpagom . [locTpoiiTe MaT-pHIly CMEXHOCTH H MAaTPHUILY
MHLUIEHTHOCTH, 3aHyMEpOBaB Iyru oprpada

10. 3anymepyiite BepimHbl Tpada  (puc. 1) u onpeaenuTe CTeneHu Beex ero Bepinud. Hapucyiite kakoi-nmu60 0ocTOBHBIN oArpad
rpada . 3a-mumMTe MaTpPUIly CMEXHOCTH M MaTPUIy MHIUAEGHTHOCTH Ipada , 3a-HyMEpOBaB ero pedpa.

11. TTokaxwuTe, uto rpadsel G1 u G2(puc.1) nzomopdusr. [lnanapen s rpad G2?

12. Onpenenute HUKIOMaTHueckoe yucio rpada (puc. 1). BorsicHure, MOXKHO 11 HApUCOBATh rpad , HE OTPHIBAs PyKU OT Oymaru
W HE ITPOXO-JIs HU 10 OJHOMY peOpy nBakabl. OTBET 00OCHYHTE.

13. BoisicHuTe, CKOJIBKO pedep HYKHO yaaluTh U3 rpada  (puc. 1) mpu MOCTPOSHUH €ro Kapkaca. 3aHyMepyiTe BepIInHbI rpada
U TIOCTPOMNTE KapKac AByMs criocobamu (06xo[ “B MpHHY”’, 00X0.1 “B INIyOHHY’’), HaYaB 00XO0/1 U3 BEPIIMHBI C MAKCUMAIBHOM
CTEIEHBIO.

Bapuanr 2

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

2. Pemuts ¢ momomipio nuarpamm Jitnepa—Benna.

B otpsine uz 40 pebst 30 ymeroT miaBath, 27 yMEIOT UTPATh B IIAXMAThl M TOJIBKO ISITEPO HE YMEIOT HU TOro HU Apyroro. CKoJIbKo
pedsAT YMEIOT U IJ1aBaTh, U UTPATh B IAXMAThI?

3. UccnenoBaTh cBOMCTBA OTHOLIEHHS. SIBJIETCS JIM OHO OTHOILIEHUEM 3K-BUBAJEHTHOCTH?

OTtHoeHne «MeHbIe» (< ).

4. OnpenenuThb ¢ MOMOIIBIO TaOIMIBI HICTUHHOCTH, PABHOCUIIBHBI JIM GOP-MYJbL: U

5.B dopmyne  u30aBUTHCS OT ONEpALUH UMILTUKAIIMK M YIIPOCTHUTH C MIOMOIIBIO PABHOCHJIBHBIX NpeoOpa3oBanuii. Ilepeunciutsb
UCTIONIb3YyeMble 3aKOHBI.

6. IIpoBepHUTh MPaBUIBLHOCTH JTOTUUECKOTO PACCYKACHHS COKPAICHHBIM CIIOCOO00M. Kakumu ApyrumMu crnocodaMu MOXKHO PELINTh
a1y 3agauy? “TIpsMble a b WK apaJuIeNbHbL, HIIH TIEPECeKAI0TCS, MM CKpeIUBaioT-cs1. [IpsmMble a 1 b exar B 0THOM TIIOCKOCTH
1 He nepecekaroTcs. Eciau npsiMble JieskaT B OAHOM INIOCKOCTH, TO OHM He cKpenuBatoTcs. CienoBa-TenbHO, IpsIMbIe a U b
napauIeIbHbI .

7. Haiitu CJIH® cnenyromux ¢popmyi AByMs criocobamu a)IOCTPOUB Ta0-JIUILy HCTHHHOCTH; 0)C MOMOIIbIO SKBUBAJICHTHBIX
rpeoOpa3oBaHMIA:

@y®z)®xUz)®@xUyUzUgx;

8. Ucnonp3ys ABa mpeauKara, 3aluiinTe MpeuiosKeHue B BUAE (GOPMYJIbI JIOTHKH MPEIUKATOB: “HekoTopbie XBacTyHBI TPYCIHUBBI .
3anummTe OTpU-LAHKE MTOTYYESHHONW (GOPMYIBI U IPUBEIUTE €€ K IIPeABAPEHHON HOpMalb-HOil hopme.

9. lnst oprpapa  (puc. 2) HaWAUTE MHOKECTBO TOCTHIKUMOCTH M MHOX€E-CTBO KOHTPAOCTHKMMOCTH BEPIIMHbBI . BriscHUTE,
KaKUMH CBOMCTBaMH 00JiaiaeT OMHapHOE OTHOLIEHHE, 3aganHoe rpagom . [TocTpoiiTe MaT-pHIly CMEXHOCTH B MAaTPUILY
MHIMJEHTHOCTH, 3aHYMEpOBaB Iy oprpada

10. 3anymepyiite BepiinHbl rpada  (pHc. 2) U ONpEeTUTe CTENEHN BCeX ero BepuinH. Hapucyiite kakoi-nmbo ocTOBHBIN noarpad




rpada . 3a-mumIMTe MaTPUILI CMEXKHOCTU U MHIMIECHTHOCTH Ipadha , 3aHyMepoBaB ero pedpa.

11. TTokaxwute, uto rpadpr U (puc. 2) uzomopdusl. [lnanapen mu = ?

12. Onpenenute NUKIOMaTHUecKoe yucio rpada  (puc. 2). BeIsicHUTE, MOXKHO JIM HApUCOBATh rpad , HE OTPLIBAsk PyKU OT
OyMmaru u He MPOXO0-/s HU 110 OAHOMY peOpy nBaxbsl. OTBET 00OCHYITE.

13. BeIsicHUTE, CKOJIBKO pedep Hy>KHO yIaluTh U3 rpada  (puc. 2) npu NOCTPOEHUHU €T0 KapKaca. 3aHyMepyiiTe BeplIMHbI rpada
U TIOCTPOMTE KapKac AByMs criocobamu (00xo/ “B MpHHY”’, 00X0.1 “B INIyOHHY’’), Ha4aB 00X0/1 U3 BEPIIMHBI C MAKCUMAILHOM
CTEIEHBIO.

Bapuanr 3

1. [Iycte A — MHOXECTBO menuteneid  uucna 12, B — MHOXecTBO KOpHEei ypaBHeHHS X2 — 6x + 5 =0, C — MHOXKXECTBO HEYETHBIX
YHceN X TakuX, 4To 3 £ x £ 12. 3anucare MHOXecTBa A, B, C nepeuncieHneM ux 3J1eMEHTOB U HATH AEB, BCC, (AEB) CC,
ACBCC.

2. Pemuts ¢ nomouipio auarpamMm Diinepa—BenHa.

Ha ypoke nutepaTypsl yauTelb pemnt y3HaTh, KTo n3 40 yaeHukoB kiacca yutain kaura A, B u C.  Pe3ynpTaTsl onpoca oka3anichk
TAKOBBL: KHUT'Y A uytanu 25 ydamuxcs, kaury B — 22, kaury C — 22. Kuury A unu B uutanu 33 yuenuxa, A umu C — 32, B unu C —
31. Bee tpu xuuru npowtu 10 ydammxcs. CKONTBKO YU€HUKOB MPOWIH 10 0gHON KHUTe? CKOJBKO yJaluXcs He YNTAIH HU OJHOU U3
9TUX TPEX KHUT?

3. UccnenoBaTh cBOMCTBA OTHOIIEHHS. SIBJISIE€TCS JIM OHO OTHOILIEHUEM 3K-BUBAJEHTHOCTH?

OtHouieHue «0oJbiie 1100 paBHO» ().

4. TTocTpouTh TAOIUIY HICTUHHOCTHU JJIsI YOPMYJIBI:

5. C HOMOIIIBI0 PABHOCUIIBHBIX MPeoOpa3oBaHmii yoenuThes, uto popmyia 3aiaun 1 sisercs TaBTojorucii. [lepeuncinTs
UCTIOJIb3YEeMbI€ 3aKOHBI.

6. [IpoBepHTh MPaBUIBHOCTH JIOTUUECKOTO PACCYKACHHS COKPAILIEHHBIM CIIocoboM. Kakumu IpyruMu crioco0aMi MOKHO PELIHTh
9Ty 3a1a4y?

“Ecnu B mapajuienorpaMme JHaroHalld B3aUMHO NEPIIEHIUKYISIPHBL, TO 3TOT MapavienorpaMM — poM0. B naHHOM mapamienorpamme
JIMarOHaIN He B3aUMHO NepIeHAUKY/IIpHbL. Clie10BaTeIbHO, apajlleorpaMM He eCTh poMO™.

7. Haiitu CJJH® cnenyromux ¢GopMyst ABYyMs CIIOCOOaMH a)[IOCTPOUB Tal-JIUIy HCTHHHOCTH; 0)C TOMOIIBIO SKBUBaJICHTHBIX
peoOpa3oBaHuUii:

@xUBy®zU@y)~axUgyU(@z®X);

8. Hcnonp3ys ABa MpeauKara, 3aluIlInTe MpeJIoKeHUE B BUIe (GOPMYJIbI IOTHKH MPEeIUKaToB: “Bee KHUTH mosie3Hbie”. 3amuIinTe
OTpHUI[AHUE TI0JIy-4eHHOH (POPMYIIBI U IPUBEIUTE €€ K IIPEABAPEHHON HOpMalIbHOU (opMe.

9. st oprpapa  (puc. 3) HalAUTE MHOKECTBO TOCTHKUMOCTH U MHOYKE-CTBO KOHTPAOCTHKMMOCTH BEPIIHHBI . BhIscHUTE,
KaKUMHU CBOMCTBaMH 00J1alaeT OMHAapHOE OTHOLIEHUE, 3aJaHHoe rpagom . [locTpoiiTe MaTpHIly CMEXHOCTH U MaTPHILY
WHLIUICHTHOCTH, 3aHYMEPOBaB IyTu opr-pada

10. Tan veoprpad  (puc. 3). 3anymepyiite BeplInHsl rpada u onpeae-IuTe CTENeHd Beex ero BepinH. Hapucyiite kakoi-mu6o
OCTOBHBIH noa-Tpad rpada . 3amUIIMTe MAaTPHILy CMEKHOCTH M MAaTPUILy MHIMIESHTHO-CTH rpada , 3aHyMepoBaB ero pedpa.
11. Iokaxxute, uro rpadppl 1 (puc. 3) n3oMopdHsL. SBusercs nurpad  MIaHAPHBIM?

12. Onpenenure UKIOMaTHYecKoe Ynucio rpada  (puc. 3). BrIsicHUTE, MOXKHO JIH HApUCOBATh rpad , HE OTPHIBASI PYKU OT
OymMaru 1 He IpOXo-1s HHU [0 OTHOMY peOpy ABaxabl. OTBeT 00OCHYyITE.

13. BoisicHuTe, CKOJIBKO pedep HY)KHO yaaluTh U3 rpadga  (puc. 3) mpu MOCTPOCHUH €ro Kapkaca. 3aHyMepyiTe BepIliuHbI rpada
U TIOCTPOHTE KapKac AByMs criocodamu (00xox “B MMpHHY’, 00X0A “B IIyOHHY”), HauaB 00XOM U3 BEPIINHBI ¢ MAKCUMAIbHON
CTETICHBIO.

Bapuant 4

1. [Iycth A — MHOKECTBO YETHBIX YHCEI X TaKuX, 9To 3<x<10, B — MHOXe-cTBO nenmreneii yrcna 21, C — MHOXECTBO MPOCTHIX
yucen, MeHbIIKX 12. 3anucate MHOXecTBa A, B, C nepeuncieHreM ux 3JeMEHTOB ¥ HATH AEB, BCC, (AEB) CC, ACBCC.

2. IIpoananu3upyiite U HapucyiTe quarpamMmel Bena. B npennonoskeHun, 4To qr0001 yUaniuics B IIKOJIE H3ydaeT XOTh OJIUH U3
yKa3aHHBIX TPEX S3bIKOB, HAHTH 00I11ee YUCII0 yIAIUXCS B IIKOJIE, €CIX 36 yJalmuXcsl U3y-4aioT aHIIMHCKUH s3bIK, 13 yyammxcs
n3y4aroT QpaHIy3CKHH SI3bIK, 23 yYammxcs U3yqaloT HEMEIKHH SI3bIK, 6 yJaIluXcsl M3y4aroT aHTJIHACKUN B (DpaHIly3CKuUil s3bIK, 11
yJalMXcsl U3y4aroT aHITIMHCKUH M HEMEIKHH S3bIK, 4 yJaIuxcs n3y4aoT GppaHIy3cKUi 1 HEeMEIKUH A3bIK, | ydaimuiics u3yda-er
BCE TPH SA3bIKA.

3. UccnenoBaTh cBOMCTBA OTHOLIEHHS. SIBJIETCS JIM OHO OTHOIIEHUEM 3K-BUBAJEHTHOCTH?

OtHoeHne noo6us GUryp Ha IIOCKOCTH.

4. IToctpouts TaONUIy HCTUHHOCTH AJISL GOPMYJIBL:

5. C moMoIIbI0 paBHOCHIIBHBIX NTPpeoOpa3oBaHuil yoequThces, uto GpopMmyna 3aga4n 1 sBasercs npoTuBopeuneM. [lepedncaurs
WCIIOJIb3YeMbI€ 3aKOHBI.

6. [IpoBepHTh NPABHUIILHOCTD JIOTMYECKOTO PACCyKACHUS COKpAIICHHBIM criocoboM. Kakumu ApyruMu crioco6aMu MOKHO PELIUTh
3Ty 3a1aqy?

“Ecnu QyHKUIUS HeTIpepbIBHA HA TAHHOM WHTEPBAJIe ¥ MMEET pa3Hble 3HAKH Ha €ro KOHIIaX, TO BHYTPH JaHHOTO UHTepBaia QYHKIIHS
oOparmaercs B Hyb. @yHKIMS He oOpamaeTcst B HyJIb Ha JAaHHOM HHTEpBaJe, HO HAa KOH-L[aX UMeeT pa3Hble 3Haku. Cl1enoBaTeNbHO,
(bYHKIUMS HE SBISIETCS HETpe-PHIBHOM .

7. Haiitu CJJH® cnenyromux ¢popmyi AByMs criocobamu a)IOCTPOUB Ta0-JIUIy HCTHHHOCTH; 0)C TOMOIIbIO SKBUBaJICHTHBIX
npeoOpa3oBaHuii:

(YU@z®@zUy)® (xUy)® 3(y U @z);

8. Hcnonp3ys ABa npeauKara, 3aluiinTe Mpe1yioKeHne B BUAe (GopMyJIbl JIOTHKH MpeauKaToB: “HekoTopeie NTUIBI YMEIOT METh .
3anuumTe OTpU-LAHKUE TTOTyYEeHHOH (OpMYJIBI ¥ MPUBEAUTE €€ K MpeIBapeHHON HOpMallb-HOH opme.

9. s oprpacdha  (puc. 4) HaligUTEe MHOXKECTBO JOCTHKUMOCTH U MHOXKE-CTBO KOHTPIOCTHXUMOCTY BEPIIMHBL . BhIAcHUTE,




cBoiicTBaMHU 001aaeT GMHApHOE OTHOILIEHHUE, 3aaHHoe rpadoM . IlocTpoiiTe MaT-pully CMEXHOCTU U MAaTPUILy MHIMJEHTHOCTHY,
3aHyMEpOBaB Iyru oprpada

10. 3anymepyiite BepunHbl rpada  (puc. 4) U onpeenuTe CTeNeHn BceX ero BepuinH. HapucyiiTe kakoii-nmbo ocToBHBIN noarpad
rpada . 3a-MUIIATE MATPHUIBI CMEXKHOCTU M HHIIMJCHTHOCTH Tpada , 3aHyMepOoBaB ero pedpa.

11. Ilokaxxute, uro rpapel = 1 (puc. 4) uzoMopdHsl. SABnsercs nu rpad  IIaHAPHBIM?

12. Omnpenenure MUKIOMaTHYeCKOe yucio rpada  (puc. 4). BeiscHUTE, MOKHO JI HAPUCOBATH Tpad , HE OTPBIBAsI PYKH OT
Oymaru 1 He IpOXO0-1s HU [0 OAHOMY peOpy ABaxasl. OTBET 000CHYIiTe.

13. Boisicaute, CKOJIBKO pebep HY)KHO yIalnuTh U3 rpada  (puc. 4) mpu NOCTPOCHUH €ro Kapkaca. 3aHyMepyiTe BepIInHbI rpada
U NIOCTPOHTE KapKac AByMs crioco6amu (00xoa “B mUpUHY”’, 00X0A “B INIyOUHY”’), HauaB 00X0J U3 BEpIIUHbBI C MAKCUMAJIbHOM
CTETeHBIO.

Bapwuant 5

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

2. Pemutsb ¢ moMouipio auarpamMm Diinepa—BenHa.

B TedeHue Henenmu B KUHOTEATpe IeMOHCTpHpoBaiuch GuibMbl A, B u C. 113 40 MIKOJIBHUKOB KaXIbIii TIOCMOTPE JINOO BCE TPU
¢dunbma, 1160 onuH u3 Tpex. GunsM A Busenu 13 mkonbHUKOB, GuibM B — 16, dunsm C — 19. HaliTi, CKOJIBKO YU€HUKOB
MIPOCMOTPEJH BCE TPU PHUIIbMA.

3. MccnenoBath cBOMCTBA OTHOIIECHUS. SIBIISETCS JIM OHO OTHOILIEHUEM 3K-BUBAJIEHTHOCTH?

OTHOLIEHNE eJIeHNs HALIETIO.

4. TTocTpouTs TAOIUILY HICTHHHOCTH JUISE (DOPMYIIBI:

5. C moMOmIBI0 PaBHOCHITBHBIX NTPe00pa3oBaHuil yOSIUTECS, 9TO GOPMYIIBI W PaBHOCHIIBHEL [lepednciuTh NCTIOb-3yeMble
3aKOHBI.

6. [IpoBepHTh MPaBIIBLHOCTH JJOTUUECKOTO PACCYKACHHS COKPAIICHHBIM CIIOCOO0M. KaknuMu ApyruMH crioco0aMy MOXKHO PEIInTh
9Ty 3a1a4y?

“Ecnu 1ieHsl BEICOKH, TO ¥ 3apIriaTa BEICOKA. LeHBI BRICOKH MM IPUMEHS-€TCS perynupoBanue IieH. Eciu npuMensercs
perynupoaHue 1ieH, To HeT undanuu. Habmonaerca undnamnus. CrneoBaTenbHo, 3apIaTa BEICOKA.

7. Haiitu CJJH® cnenyromux ¢hopMyst AByMs criocobamMu a)IIOCTPOUB Ta0-JIUIy HCTHHHOCTH; 0)C MOMOIIBIO 3KBUBAJICHTHBIX
peoOpa3oBaHuUii:

(@z®@x)®xUy)®xUyUzU@x;

8. Mcnounb3ys 1Ba peAnKaTa, 3alHIINTe IpeIoKeHre B BUIe GOpMyIIbl IOTUKU NPEAUKaToB: “Bcee Mblu M00ST ChIp”. 3anumunTe
OTpHIIaHUE MOTYICHHON OPMYIIBI U IPUBEIUTE €€ K TPEABAPCHHON HOPMaJbHOI hopme.

9. s oprpacha  (puc. 5) HaMAUTE MHOKECTBO AOCTIXKMMOCTH I MHOKE-CTBO KOHTPIOCTHXUMOCTH BEPIIMHBL . BhIscHUTE,
KaKUMH CBOMCTBaMH 00JiajilaeT OMHapHOE OTHOLICHHE, 3a1anHoe rpagom . [TocTpoiiTe MaT-pHIly CMEXHOCTH H MAaTPHUILY
MHLUIEHTHOCTH, 3aHyMEpOBaB Iyru oprpada

10. 3anymepyiite BepinuHBI rpada  (puc. 5) U ompeaenuTe CTENeH: BCexX ero BepiunH. Hapucyiite kakoi-m100 0CTOBHBIN moarpad
rpada . 3a-mumIMTe MaTPUIBI CMEXKHOCTU U MHIMICHTHOCTH Ipadha , 3aHyMepoBaB ero pedpa.

11. TTokaxxute, uto rpagpr U (puc. 5) uzomopdHsl. SBnsercs i rpad  MIaHApPHBIM?

12. Onpenenute nUKIOMaTHuecKkoe yucio rpada  (puc. 5). BeisicHUTe, MOXKHO 1M HApUCOBATh rpad , HE OTPLIBAs PyKU OT
OyMmard u He IpOXo-Is HU 110 OTHOMY peOpy aBaxasl. OTBeT 000CHYiITe.

13. BoisicHuTe, CKOIIBKO pedep HYKHO yaaluTh U3 rpada  (pHc. 5) MpH MOCTPOSHUH €ro KapKaca. 3aHyMepyiTe BepIIuHbI ITpada
U TIOCTPOMTE KapKac AByMs criocobamu (06xo/ “B mMpHHY”’, 00X0.1 “B INIyOHHY’’), Ha4aB 00XO0/1 U3 BEPIIMHBI C MAKCUMATLHOM
CTEIEHBIO.

Bapuant 6

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

2. Pemuts ¢ momonibio auarpamm Jitnepa—BenHa.

B mTydHOM OT/ETIe Mara3uHa NOCETUTENN OOBIMHO MOKYIIAIOT JIMOO OJMH TOPT, MO0 OJHY KOPOOKY KOH(ET, TNOO OJHH TOPT ¥ OJHY
KOpoOKy koH-(eT. B onun u3 queit 66110 npoaaHo 57 TopToB u 36 kopodok koHpeT. Ckonbko ObLIO MOKyIaTenel, eciau 12 yenosek
KYITWIA U TOPT U KOPOOKY KOH(eT?

3. UccnenoBaTh cBOMCTBA OTHOLIEHHS. SIBJIETCS JIM OHO OTHOILIEHUEM 3K-BUBAJEHTHOCTH?

OTHOIIEHNE TOXK/IECTBA

4. OnpenenuThb ¢ MOMOIIBIO TaOIMIBI HICTUHHOCTH, PABHOCUIIBHBI JIM GOP-MYJbL: U

5. C moMOIIBIO paBHOCHITBHBIX MPeoOpa3oBaHuil yOSIUTECs, 9TO GopMynia  SIBISIETCS TABTOJOTHEH. [lepeuncInTh NConb3ye-Mble
3aKOHBI.

6. [IpoBepHTh MPaBIIHLHOCTH JIOTUYECKOTO PACCYKACHHS COKPAIICHHBIM CIIOCOO0M. Kaknumu ApyrumMu croco6aMu MOXKHO PEIIUTh
3Ty 3a1auy?

“JInbo ayauTopust ObLIa 3aKpbITa, THOO0, ECIH MPENoJaBaTeh O03/1all, TO BCE CTYICHTHI YIIUTH B CTOJOBYI0. Ecii ayauTopus He
ObLTa 3aKphITa, TO IpenogaBaTelb He ono3aai. Ecnu Bce cTyAeHTHI I B CTOJIOBYIO, TO IpenoaBaTesb onosaai. CienoBaTenbHo,
ayauropus He Obuia 3aKpbiTa’”.

7. Haiitn CKH® cnenyromux ¢popmyi AByMs crioco0amMu a)IoCTPOUB TaO-JIHILy HCTHHHOCTH; 0)C IOMOIIbIO SKBUBAJIEHTHBIX
peoOpa3oBaHuUi:

@xUy)®xUz)® @@z Uy)Ux;

8. Mcnonp3ys 1Ba MpeAnKaTa, 3alHIIuTe IPeAIoKeHne B BUIe GOpMyIIbl IOTHKY MPeauKaToB: “HekoTophle MeTyXu ropASTCs CBOUM
xBocTtoM”. [To-cTaBbTe 3HAK OTPHIAHUS TIepe]] MOTYISHHOH (GOPMYIIOi U MPUBEIHTE e K MpeIBapeHHONH HOpMAaIbHOH (opme.

9. lnst oprpadpa  (puc. 6) HaWAUTE MHOKECTBO TOCTHIKUMOCTH U MHOXE-CTBO KOHTPAOCTHKMMOCTH BEPLIMHBI . BhIscHUTE,
KaKHMH cBoiicTBamMH 00JajaeT OMHapHOE OTHOLIEeHUE, 3afanHoe rpagom . [TocTpoiite MaT-puily CMEXHOCTH U MaTPHILY
WHLIUECHTHOCTH, 3aHYMEpOBaB Iyru oprpacda

10. 3anymepyiite BepunHbl rpada  (pHc. 6) U onpeenuTe CTENeHn Bcex ero BepuinH. Hapucyiite kakoii-nnbo ocToBHBIN noarpad




rpada . 3a-mumIMTe MaTPUILI CMEXKHOCTU U MHIMJEHTHOCTH I'pada , 3aHyMepoBaB ero pedpa.

11. TTokaxwute, uto rpadpr U (puc. 2) uzomopdusl. [lnanapen mu = ?

12. Onpenenute NUKIOMaTHUecKoe Yucio rpada  (puc. 6). BeIsICHUTE, MOXKHO JIM HAPUCOBATh I'pad) , HE OTPBIBAs PYKH OT
OyMmaru u He MPOXO0-/s HU 110 OAHOMY peOpy nBaxbsl. OTBET 00OCHYITE.

13. BeIsicHUTE, CKOJILKO pedep HyKHO yIaluTh U3 rpada  (puc. 6) IpU MOCTPOESHUHU €T0 KapKaca. 3aHyMepyiiTe BepLIMHbI rpada
U TIOCTPONTE KapKac AByMs criocobamu (06xo. “B LIMPHHY”, 00X01 “‘B IIyOUHY”’), Ha4aB 00XO U3 BEPUIMHBI C MAKCUMAIIbHOMN
CTEIEHBIO.

Bapuant 7

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

2. Pemuts ¢ moMoupio auarpamMm Diinepa—BenHa.

A — TOAMHO’KECTBO MHOKECTBA HATYPAJIbHBIX YHCEN, K&K 2IEMEHT MHOXKECTBA A €CTh YHCII0, KpaTHOE WK 2, Wid 3, Wi 5.
Haiitu 4wmcno sneMeHTOB B MHOXeCTBE A, ecii cpeau HuX uMeetcs: 70 uucen, kpatHsix 2; 60 yncen, kpaTHbix 3; 80 yucen,
KpaTHBIX 5; 32 uncna, kpaTHeIX 6; 35 yncen, kpatHeix 10; 38 yucen, kpatueix 15; u 20 gncen, kpatabix 30.

3. UccenoBatk CBOMCTBA OTHONICHUS. SIBISIETCS JTM OHO OTHOIICHUEM 3K-BUBAJICHTHOCTH?

OTHOIIEHHUE «OKUTH B OJTHOM TOPOJIE».

4. IToctpouts TaOJIUIy UCTUHHOCTH AJ1sI (POPMYJIbL:

5. C IoMOIIbIO PaBHOCUIIBHBIX IIPe00pa3oBaHuil yOeIUThCs, 4TO GOPMY-JIbl U PaBHOCHIBHBL [le-peuncinTs UCIOIb3yeMble
3aKOHBI.

6. IIpoBepHUTh IPaBUILHOCTH JTOTUUECKOTO PACCYKAECHHS COKPAICHHBIM cII0cOO0M. Kakumu ApyrumMu crnoco6aMu MOXKHO PELIUTh
9Ty 3a1aqy?

“Ecnu [TaBen He BcTpeyan MBaHa, To 160 MBaH He ObuT Ha Jiekuusix, 1ubdo [lasen mxer. Eciiu MBaH Obu1 Ha nexkuusax, To [TaBen
Bctpevan MBana, u Cepreii Obi1 B unTalIbHOM 3atie ociie aekiuu. Eciu Cepreii OblT B YMTAIb-HOM 3a1e TIOCIIE JIEKITUH, TO JINOO
[TaBen He ObLT Ha NekIMsX, MO0 [1aBen mker. CienoBarenbHo, MiBaH He OBLI HA JCKIUIX. .

7. Haiitu CKH® cnenyronmx GopMyit AByMs Clioco0aMu a)IIOCTPOUB Tab-ITHILy HCTHHHOCTH; 0)C TOMOIIbIO SKBUBAIEHTHBIX
peoOpa3oBaHuUii:

(yU@zU (x®@2))® (x Uy) ® @z;

8. Mcnounb3ys 1Ba peAnKaTa, 3alHIIUTe IpeIosKeHUe B BUe GOPMYJIbI IOTUKH IIPEeAUKATOB: “Bce xpabpelbl JOCTONHEI CllaBbl .
ITocTaBbTe 3HAaK OTPUIAHUS Nepe] IOoITydeHHOH (opmyinoi u npuseaure ee k ITHO.

9. st oprpapa  (puc. 7) HAWAUTE MHOKECTBO TOCTHKUMOCTH U MHOYKE-CTBO KOHTPAOCTHKMMOCTH BEPIIHHBI . BhIscHUTE,
KaKUMHU CBOMCTBaMH 00J1ailaeT OMHAapHOE OTHOLIEHHE, 3a1anHoe rpagom . [TocTpoiiTe MaT-puIly CMEXHOCTH U MAaTPULLY
WHIUIEHTHOCTH, 3aHYMepOBaB Iyru oprpada

10. 3anymepyiite BepiuHbl rpadga  (puc. 7) ¥ olpeaenuTe CTENeHH Bcex ero BepiuuH. Hapucyiite kakoii-m160 ocToBHBIN noarpad
rpada . 3a-mUIIMTE MATPHUIBI CMEXXHOCTH M HHIIMJCHTHOCTH Tpada , 3aHyMepoBaB ero pedpa.

11. Iokaxure, uro rpadppl 1 (puc. 2) nzomopdusl. [Inanapen mu  ?

12. Onpenenure QUKIOMaTHYecKoe Ynucio rpada  (puc. 7). BeIsicHUTE, MOXKHO JIM HApUCOBATh rpad , HE OTPHIBASI PYKU OT
OyMaru 1 He IpoXo-1s HU [0 OZHOMY pedpy ABaxasl. OTBET 000CHYiiTe.

13. BrIsicHUTE, CKOJIBKO pedep HY)KHO yIaJduTh U3 rpada  (puc. 7) IpU MOCTPOEHHH €ro Kapkaca. 3aHyMepyHTe BEepIINHEI rpada
U IOCTPOHTE KapKac AByMs criocodamu (00xox “B MUpUHY”, 00X0x “B INIyOUHY”’), HauaB 00X0J U3 BEPIIUHbI C MAKCUMAJILHOM
CTETIeHBIO.

BapuanT 8

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

2. Pemruts ¢ momomipio nuarpamm Jitnepa—Benna.

B cnoptuBHOM narepe 65% pedsaT ymerot urpats B Gpyrooi, 70% - B Bo-1eiibon u 75% - B 6acker001. KakoBo HauMeHblee YUCIO
pedsT, yMero-IuX urpathb U B (yToo0I, ¥ B BOJIeii00, U B 6ackeT60m?

3. UccnenoBaTh cBOMCTBA OTHOLIEHHS. SIBIAETCS JIM OHO OTHOILIEHUEM JK-BUBaJEHTHOCTH?

OTHOIIEHNE apallIeIbHOCTH NPAMBIX.

4. TTocTpouTk TaOMUILY MCTHHHOCTH JUI (POPMYJIBL:

5.B dopmyne  u306aBUTH-CA OT OIEpAM UMILTMKALUU U YIIPOCTUTH C TOMOIIbIO paBHOCHIBHBIX IIpeoOpa3zoBanuii. [lepeuncnuth
UCTIONIb3YEeMBbI€ 3aKOHBI.

6. IIpoBepuTh NPaBUILHOCTD JIOTHYECKOTO PACCYXIEHHUS COKpaIIEeHHBIM criocoboM. Kakumu apyruMu croco6aMu MOKHO PELIUTh
3Ty 3a1auy?

“Ecnu s1 6yly rOBOpUTH MIPaBIy, TO MEHS NPOCIIABUT NPocToit Hapo. Eciu g 6yny nrath, TO MEHs POCIaBAT OoraTble U 3HATHBIE.
Ho 51 nomxeH roBo-puTh NpaBay WM JITaTh. 3HAYUT MEHS MPOCIABUT IPOCTOH HAPO WM IPO-CIIABsT OoraThle U 3HaTHBIE™.

7. Haittu CKH® cnenyromux GopMyt AByMs COcOOaMH a)IIOCTPOUB Ta0-JIHIYy HCTHHHOCTH; 0)C MOMONIBIO SKBUBAJICHTHBIX
peoOpa3oBaHuUi:

(xUy~@(xUz)® (x®y)UzU®y;

8. Mcnonp3ys 1Ba MpeAnKara, 3alHUIINTe IpeAIoKeHre B BuIe GOpMyIIbl IOTHKU NMPeaUKaToB: “HekoTopele moYTanboHb! He 00T
cobak”. [To-cTaBbTe 3HAK OTPULIAHKS MEPE MOIYyISHHOH (HOpPMYII0il U MpUBEUTE €€ K TIpeIBapeHHON HOPMAIBHOH (hopMme.

9. lnst oprpapa  (puc. 8) HalAUTE MHOKECTBO TOCTHIKUMOCTH U MHOXE-CTBO KOHTPAOCTHKMMOCTH BEPIIMHBI . BhIscHUTE,
KaKHMH cBoiicTBaMH 00JajaeT OMHapHOE OTHOIIEHHE, 3a1anHoe rpadom . IlocTpoiiTe MaT-pUIly CMEXHOCTH U MaTPHILY
MHLIUEHTHOCTH, 3aHyMepOBaB Iyru oprpada

10. Man veoprpad  (puc. 8). 3anymepyiite BeplIHbI rpada u onpee-IuTe CTENeHd Beex ero BepinH. Hapucyiite kakoi-mu6o
OCTOBHBIH noA-rpad rpada . 3anuimnTe MaTPUILY CMEKHOCTH M MaTPHIly HHIIMJCHTHO-CTH rpada , 3aHyMepoBaB ero pedpa.
11. INokaxxute, uro rpadppl 1 (puc. 2) nzoMopdusl. [Inanapen mu  ?

12. Omnpenenure HUKIOMaTHYecKoe yucio rpadga  (puc. 8). BeisicHUTE, MOKHO JIM HAPUCOBATH Tpad , HE OTPHIBAsI PYKH OT




U He IIPOXO-/is HU 110 0OJHOMY peOpy ABaxkabl. OTBET 000CHYHUTE.

13. BoisicHuTe, CKOJIBKO pedep HYKHO yaaluTh U3 rpadga  (puc. 8) mpu MOCTPOCHUH €ro Kapkaca. 3aHyMepyiTe BepIIuHbI rpada
U NIOCTPOHTE KapKac AByMs crioco6amu (00xoa “B MIMpUHY”, 00X01 “B IIyOHHY’), HauaB 00XOJ U3 BEPIIMHBI C MAKCUMAIbHOU
CTETEHEIO.

Bapuant 9

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

2. Pemruts ¢ momomipio nuarpamm Jitiepa—Benna.

B rpynme u3 100 typuctos 70 yenoBek 3HAIOT aHITIMHCKUM SI3bIK, 45 ueno-Bek 3HalOT (paHIly3cKuil A3bIk U 23 yesloBeKa 3HaI0T 00a
si3b1ka. CKOJIBKO TYPUCTOB B TPYIINE HE 3HAIOT HU (PPAHILy3CKOTO, HU aHTIIUHCKOT0?

3. UccnenoBaTh cBOMCTBA OTHOIIEHHS. SIBJISI€TCS JIM OHO OTHOILIEHUEM 3K-BUBAJEHTHOCTH?

OTHOLIEHHE KUTb 3TAXKOM BBIILIEY.

4. TTocTpouTs TAOMUILY HICTHHHOCTH JUISL (DOPMYITBI:

5. C HOMOIIIBI0 PABHOCUIIBHBIX MPe0Opa3oBaHuii yoeanuThes, uto hopmyra SIBIISIETCS TaBTOJIOTHEN. [lepedncnuTs ucmnonb3yemore
3aKOHBL.

6. [IpoBepHTh MPaBUILHOCTH JOTUUECKOTO PACCYKACHHS COKPAILICHHBIM CIIOCOO0M. Kaknumu ApyrumMuy crocodaMu MOXKHO PEIInTh
9Ty 3a1a4y?

“Ecnu T Oy1enib TOBOPUTH IpaBIy, TO TeOs BO3HEHaBUAAT OoraThie U 3HATHBIE. Eciy TBI Oyzems IraThb, To TeOs BOSHEHABUIUT
npoctoit HapoJ. Ho Thl 10JDKeH rOBOPUTH NMPABIy WX JIraTh. 3HAYUT, TeOsI BOSHEHABUIAT OOraThle U 3HATHBIC WU TeOs
BO3HEHABUAWT MIPOCTOH HApox ™.

7. Haiitn CKH® cnenyrommx Gopmyll IByMs criocob0amu a)IIoCTPOUB TaOJIUIy HCTHHHOCTH; 0)C MOMOIIBIO SKBUBAJIEHTHBIX
peoOpa3oBaHMii:

(zUy®xU@x)~(@z«x)UyUz

8. Hcnonp3ys ABa MpearKara, 3aluIInTe MPeIJIoKeHUE B BUIe (GOPMYIIbI IOTHKH MPEIUKaTOB: “Bce TaHIOPHI - CTPOIHBIC 011",
ITocTaBbTe 3HAK OTPULIAHUS Hepe] NOTyuYeHHON GopMyIoi U IpUBEAUTE €€ K IPeIBapeHHON HOpMaJIBHOM hopMme.

9. st oprpapa  (puc. 9) HalWAUTE MHOKECTBO TOCTHKUMOCTH U MHOYKE-CTBO KOHTPAOCTHKMMOCTH BEPIIHHBI . BhIscHUTE,
KaKUMHU CBOMCTBaMH 00JiailacT OMHAapHOE OTHOLIEHUE, 3aanHoe rpagom . [TocTpoiiTe MaT-pUIly CMEXHOCTU U MAaTPUILY
WHIUICHTHOCTH, 3aHYMepOBaB Iyru oprpada

10. 3anymepyiite BepimiuHbl rpada  (puc. 9) U onpeaenuTe CTENeHH Beex ero BepiuH. Hapucyiite kaxkoii-m160 ocToBHBIN noarpad
rpada . 3a-MUIIKATE MATPHUIBI CMEKHOCTU M MHIIMJCHTHOCTH rpada , 3aHyMepOBaB ero peodpa.

11. TToxaxwute, uto rpadpr U (puc. 2) uzomopdusl. [lnanapen mu  ?

12. Onpenenure UKIOMaTHYecKoe Ynucio rpada  (puc. 9). BrisicHUTEe, MOXKHO JIM HAPUCOBATh rpad , HE OTPHIBAsI PyKU OT
OyMaru u He IpoXo-1s HU [0 OTHOMY pedpy ABaxabl. OTBET 00OCHYNHTE.

13. BoisicHuTe, CKOJIBKO pedep HY)KHO yaaluTh U3 rpada  (puc. 9) mpu MOCTPOCHUH €ro Kapkaca. 3aHyMepyiTe BepIliuHbI rpada
U NIOCTPOHTE KapKac AByMs criocodamu (00xox “B MUpUHY”, 00X0x “B INIyOUHY”’), HauaB 00X0J U3 BEPIIUHbI C MAKCUMAJIbHOM
CTETeHBIO.

BapuanT 10

1. ycts A = {n¥%n — npocToe umcio, n<20}, B = {n%n — veuernoe umcno, n<20}. Haiitu A\B, B\A, AEB, ACB.

2. Pemuts ¢ momonibio auarpamm Jitnepa—BenHa.

U3 64 cTyaeHTOB Ha BOIIPOC, 3aHUMAIOTCS JIU OHH B CBOOOZHOE BpEMsI CIIOPTOM, YTBEPAHUTENBHO 0TBETHIHN 40 YenoBek; Ha BOIIPOC,
JIO0ST 1 cIymaTh My3bIKy 30 OTBETHUIN YTBEPAUTEIBHO, TPUUYEM 21 CTYJEHT 3aHH-MAIOTCS CIOPTOM H JIIOOAT MY3bIKY. CKOJIBKO
YeJIOBEK He YBJIEKAIOTCS HU CIIOPTOM, HU MY3bIKO?

3. UccnenoBaTh cBOMCTBA OTHOLIEHHS. SIBIAETCS JIM OHO OTHOILIEHUEM JK-BUBaJEHTHOCTH?

OTHOLIEHNE EePICHIUKYIIIPHOCTH MPSIMBIX.

4. IToctpouth TaOIUIy HCTUHHOCTH AJISL GOPMYJIBL:

5. B dopmyne  n30aBUTHCS OT 3HAKOB UM-IUTHKAIMY U SKBUBaJIeHIMH. C IOMOIIBIO PABHOCHIIBHBIX MPE0Opa3oBaHuil yOequThCs,
9TO OHa paBHOCHIBHA hopmyne . [lepednc-auTh NCTIONb3yeMble 3aKOHBI.

6. [IpoBepHTh MPaBIIHLHOCTH JIOTUYECKOTO PACCYKACHHS COKPAIICHHBIM CIIOCOO0M. Kaknumu ApyrumMu croco6aMu MOXKHO PEIIUTh
3Ty 3a1auy?

“Ecnu cTyIeHT MHOTO 3aHUMAETCS, TO OH YCIICITHO CAaeT dk3aMeHbl. CTy-IeHT He caal dk3ameHbl. Clie1oBaTebHO, OH 3aHUMAJICS
MaJjo”.

7. Haiitu CKH® cnenyrommx ¢popmylt AByMs cioco0amMu a)II0CTPOUB TaO-JIUILy HCTHHHOCTH; 0)C TOMOIIbIO 3KBUBAJIEHTHBIX
peoOpa3oBaHuUi:

xUzU(x®Y)) ® 3(y®z)®dz;

8. Mcnonp3ys 1Ba MpeAnKaTa, 3alHUIINTe IPeAIoKeHre B BUIe GOopMyIIbl IOTHKY NPpeauKaToB: “HekoTopele meBHIBI yMEIOT
TaHUeBats”. [locTaBbTe 3HAK OTPHLIAHUS MEPE]T MTOTYISHHOH (HOPMYJIOi U MPUBEIUTE e K IIpeaBa-pEHHON HOpMaJbHOU (opMme.

9. lnst oprpapa  (puc. 10) HaiiuTe MHOXKECTBO JOCTHKMMOCTH U MHO-)KECTBO KOHTPJOCTH)KUMOCTH BEpUIMHBI . BhisicHuTe,
KaKUMH CBOWMCTBa-MH 00JagaeT OMHApHOE OTHOIIEHHE, 3a1aHHoe Tpadom . [TocTpoiiTe MaTpHIly CMEKHOCTH U MATPHILY
MHLIUECHTHOCTH, 3aHYMEpOBaB Ayru opr-pada

10. 3anymepyiite Bepumnsl rpada  (puc. 10) u onpenenute cTeneHu Beex ero BepunH. Hapucyiite kakoii-m160 0CTOBHBIN
nonrpad rpadga . 3anuuIMTE MaTPULII CMEKHOCTH M MHIIMJIEHTHOCTH rpad)a , 3aHyMepo-BaB ero pedpa.

11. TTokaxwute, uto rpadpr U (puc. 10) usomopdusl. SBnsercs murpad  rIaHapHBIM?

12. Onpepenute nukiIoMaruueckoe uucio rpada  (puc. 10). BeisicHuTe, MOXKHO 1M HapUCOBATh Ipad , HE OTPbIBAsI PYKU OT
OyMmaru u He MpPOXO0-/s HU 110 OAHOMY peOpy nBaxbl. OTBET 00OCHYIATE.




13. BelsicHUTE, CKOJILKO pedep Hy»KHO yIaluTh U3 rpada

(puc. 10) mpu nocTpoeHUH ero kapkaca. 3aHyMepyiTe BepIIUHbI Ipada

U MIOCTPOUTE KapKac AByMs criocobamu (00xo. “B LIMPHHY”, 00X01 ‘B MIyOUHY’’), Ha4aB 00XO/ U3 BEPUIMHBI C MAKCUMAIIbHOMN
CTEIIEHEIO.

5.3. ®on1 OLIEHOYHBIX CPEACTB

S:\Student\Education\Kadenpa UCuT\Apmran\Iuckpetnas Mmatremaruka\7.dOC

5.4. IlepeyeHb BUI0B OLIeHOYHBIX CPEACTB

KOHTpOJ’IBHLIe BOIIPOCHI JJIs IIPOBEACHUS TCKYIIETO KOHTPOJIA. KOHTpOJ’ILHLIe BOIIPOCHI JI IIPOBEACHHUSA HpOMe)I(yTO‘{HOﬁ

aTTCCTalluy 110 UTOraM OCBOCHUA JUCIMIIIIMHBI. KOHTpOHLHa}I pa60Ta. Tector

6. YHAEBHO-METO/JMYECKOE H HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas Jutepatypa

6.1.1. OcHoBHas JUTepaTypa

ABTOPBI, COCTaBUTENHN 3arnaBue, pa3MeIIeHre W3znarensctBo, rox | Kommua-Bo
JI1.1 |CenoBa H.A., CenoB |/IuckpeTHast MaTeMaTHKa. 3a4a91 MOBBIIIEHHON CIOKHOCTH: Capatos: Aii [Tu Op 0
B.A. MPaKTUKYM Menua, 2018
http://www.iprbookshop.ru/71561.html
JI1.2 |XycaunoB A. A. JluckpeTHas MaremMatuka: Y4eOHoe mocodue Caparos: Aii [Tu Ap 1
http://lwww.iprbookshop.ru/85811.html Menua, 2019
JI1.3 |XycauHnoB A. A. JuckperHas maremaruka: YdyeOHoe nocobue aist CIIO Caparos: 1
http://www.iprbookshop.ru/86136.html IIpodobpasoBanwe,
2019
6.1.2. lonosiHUTeIbHAS JIUTEPAaTYypa
ABTOPBI, COCTaBUTENIN 3arnaBue, pa3MelieHue WznarenscTBo, rox | Konmy-Bo
JI2.1 |Ilo3ansikos C. H., JIMcKkpeTHas MaTeMaTHKa: YIeOHHK I BYy30B M.: Akagemus, 2008 16
Pri6un C. B.
JI2.2 | demrran E.A., OCHOBBI IUCKPETHOW MaTeMaTHKH. MHOXeCTBa. DIEMEHTHI Hopwunsck, 2001 38
Boiinosa O.1. MaTeMaTH4yeckoi oruku, I'pader: Yued. nocobue
JI12.3 |Hosuxos @.A. JluckpeTHas MaTeMaTHKa AJIsl IPOrpaMMUCTOB: YUeOHUK JUIs CII6.: IMurep, 2001 41
BY30B
JI2.4 |Mockunosa I'.1. Juckpernas maTematuka. MaTemaTuka Juist MeHeKepa B M.: Jloroc, 2000 18
npuMepax U ynpaxkHeHusx: Yuel. mocodue i By30B
6.1.3. MeTtonnueckue pa3pabdoTku
ABTODBI, COCTAaBHTEIH 3arnaBue, pa3MeneHue UznarenscTBo, rox | Komma-Bo
JI3.1 |Hopunbckuii unayctp. |[uckpernas maremaruka. Kombunaropuka. Teopus rpados: Hopwunsck, 2005 4
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6.3.1 IlepeyeHs NporpaMMHOro odecrnevyeHus

6.3.1.1

MS Windows 7 (Homep muuensun 62693665 ot 19.11.2013)

6.3.1.2

MS Office Standard 2013 (Homep nuuensuu 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 Tlepeuenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHHME JJUCITUITJIMHBI (MOY JIST)

7.1

AyauTopuu A1 IPOBEAEHHS yYEOHBIX 3aHATHH, IPEIyCMOTPEHHBIX IPOrPaMMOM MaruCTpaTyphl MPEACTaBIsIOT COO0H
MOMEIICHUSI, OCHAIIIEHHBIC 000PY/I0BAHUEM M TEXHUYECKAMU CPEICTBAMHU OOYUYCHUSI, COCTAB KOTOPBIX OIPEIEIISCTCS B
pabouux nporpaMmmax JTUCHUIUIAH (MOJyJIeH).




7.2

JInst mpoBeICHUS JIEKIIMOHHBIX 3aHATHI PEIOCTABISAIOTCS ayAUTOPUH, OCHAIIICHHBIE CIICHUATM3UPOBAHHOI MeOeIbIo,
JIEMOHCTPALIMOHHBIM 000pyI0BaHUEM (IIPOCKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIUM IIPOrPAMMHBIM
oOecriedeHneM, MeNIoBOil (1) WM MapKepHOH JTOCKOIA.

7.3

Jns mpoBeaeHNs 3aHATHIH CEMHHAPCKOTO TUITA (CeMUHAPBI, IPAKTHYECKHE 3aHATHS) MIPEA0CTABISIOTCS ayJUTOPHH,
OCHAIIIEHHbIE CIENAIN3UPOBAHHON MeOeIbI0, IEMOHCTPAIIMOHHBIM 000pYA0BaHHEM (IIPOEKTOP, SKpaH,
KOMITBIOTEP/HOYTOYK) C COOTBETCTBYIOIIMM IPOTPAMMHBIM 00€CIIeYeHUEM, MEIIOBOH (M) WIIM MapKEPHOU JIOCKOH.

7.4

JList mpoBeICHHS TPYIIOBBIX (MHIMBUIYATbHBIX) KOHCYIBTAIMI TPEIOCTABISIETCS Ay AUTOPHUS, OCHAIIICHHAS
CHEeIUAM3UPOBAHHON MeOEIbI0, MEJIOBOM (V) HITH MapKEepPHOH TOCKOIA.

7.5

Jli1st mpoBEACHUS MEPOIIPUSTHIA TEKYIIETO KOHTPOJIS M IPOMEIKYTOYHON aTTECTALMH - Y JUTOPHSI, OCHALIICHHAS
CTEIHATN3UPOBAHHON MeOEbI0, IEMOHCTPAIMOHHBIM 000pYI0BaHUEM (IIPOCKTOP, IKPaH KOMITBIOTEP/HOYTOYK) C
COOTBETCTBYIOIINM MPOTPAMMHBIM 00€CTIeYeHHEM, MEJIOBOM (M) MM MapKEPHOI JOCKO.

7.6

Jli1s mpoBeieHns IPaKTHYECKHUX 3aHATHH (J1abopaTOpHBIX paboT) 3a/1efiCTBOBAaHbI ClIEMAIHN3UPOBAHHbIE YUeOHbIE
MOMELIeHHs, OCHAIICHHBIE 000PYI0BaHUEM:

7.7

7.8

209 - aypuropus sl IPOBEICHHS JICKIIMOHHbIX, IPAKTHIECKNX, CEMHHAPCKUX W WHTEPAKTUBHBIX 3aHITHH,
CaMOCTOSATENBHOM paboTel. MynbTHMean#HbIH Ki1acc. KoMIbroTepHbIii Kiace. (ocaiouHbIX MecT — 45)

7.9]1 npoextop Panasonic PT-LB60NTE

7.10{MS Windows XP (Homep nuuensun 62693665 ot 19.11.2013)

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

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

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

7.14

7.15(403 - ayauropus [yis IpOBEACHNUS JICKIIMOHHBIX, IIPAKTHYECKUX, CEMHUHAPCKUX, MHTEPAKTUBHBIX 3aHATHH
(MyIBTHMEIUIAHBIN KiTacc) (OCaJOIHBIX MECT — 22)

7.16|11 xommsiotepos (Intel Core 2 Duo E6550 2.33GHz, 316 O3V, HDD 160 I'6)1 xomnstotep (Intel Core i3-2120 3.30GHz,
1T'6 O3V, HDD 250 I'6), unrepaktuBHas gockas iRU, 1 mpoekrop NEC UM361x

7.17|JIunensuonnoe I10

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

7.19{MS Office Standard 2013 (Homep nuneH3uun 62693665 ot 19.11.2013)

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

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

7.22|becnnatnoe I10

7.23|KoncynpsranT [Tntoc (Bepcus 11 00pa30BaTeNIbHbIX YUPEXKICHUIM)

7.24|Microsoft Visual Studio 2010 (Bepcust aj1st 00pa3oBaTeNbHBIX YIPEKICHNHN)

7.25|Free Pascal

7.26|Pascal ABC.NET

7.27

7.28|Ayn. 407 - aynuropws U IPOBEISHNUS JIEKINOHHBIX, MPAKTHYECKUX, CEMUHAPCKUX 3aHATHH, CAMOCTOATEILHON pabOTHI.
MynbTUMeMAHBIN Ki1acc. KoMmbloTepHBI# Knace (10caf09HbIX MecT — 26)

7.29|12 xommsrotepos (Intel Pentium(R) G850 2.90GHz, 2I'6 O3Y, HDD 320 I'6), Epson-eb-1255f

7.30|JInnensuonnoe I10

7.31{MS Windows 7 (Homep nunienzun 62693665 ot 19.11.2013)

7.32|MS Office Standard 2013 (Homep mmurensuu 62693665 ot 19.11.2013)

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

7.34|becrnarHoe I10

7.35|Microsoft Visual Studio 2010 (Bepcust 11 00pa3oBaTeNbHBIX YUPEKICHUI)

7.36|Lazarus

7.37|Pascal ABC.NET

7.38|KoncynbranTt [Intoc (Bepcust 11 00pa3oBaTEIbHBIX YUPEIKIACHHH)

7.39

7.40|Ayn. 408 - aynuropus U1 IPOBEACHHUS JIEKIIMOHHBIX, NPAaKTHYECKUX, CEMUHAPCKUX 3aHATHH, CAMOCTOATEILHONH pabOTHL.
MynbTUMETUHHBIN Kiacc. KoMmbroTepHbIi Kitace (mocagouHbix Mect - 20)

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

7.42|1 Mowno6mok Shvacher (ILtardpopma Lenovo) QuadCore Intel Core i3-10100T, 3700 MHz (37 x 100) Intel(R) UHD

Graphics 630 (1 I'b) 8I'6 O3V, SDD 250 I'6




7.43|HDD 1000 I'®,

7.44]1 npoexrop Panasonic pt-f300vg4

7.45|JInnensnonnoe I10

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

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

7.48|Mathlab R2010b (Homep munensun 622090 ot 23.12.2009)

7.49|MathCAD 15 (3aka3 Ne2564794 ot 25.02.2010)

7.50|MS Office Standard 2013

7.51|becmataoe I10

7.52(1C: Ipennpustue (y4eOHas BepcHs)

7.53|Koncymnsrant Imoc (Bepcus 11 00pa30BaTENbHEIX YIPEKICHHIA)

7.54|AnyLogic Personal Learning Edition

7.55|Microsoft Visual Studio 2010 (Bepcust st 06pa3oBaTENbHBIX YIPEIKICHUH)

7.56|Pascal ABC.Net

7.57(Blender

7.58

7.59(Ayn. 412 - ayauropust Ui IPOBEACHUS JICKITUOHHBIX, MPAKTHYECKUX, CEMUHAPCKUAX U MHTEPAKTUBHBIX 3aHSITHH,
CaMOCTOATEIbHON paboThl. MynbTUMeIMiHbIH Kitacc. KomnbioTepHsiii kiace. (mocagovnsix MecT - 20)

7.60[10 kommbiotepos (Intel Pentium(R) G850 2.90GHz, 2I'6 O3Y, HDD 320 I6),

7.61|1 Mono6mok Shvacher (ITmardopma Lenovo) QuadCore Intel Core i3-10100T, 3700 MHz (37 x 100) Intel(R) UHD
Graphics 630 (1 T'B) 8'6 O3V, SDD 2506

7.62|HDD 1000 I'®,

7.63|1 mpoexrop Epson eb-455wi

7.64|JInnensunonnoe 110

7.65[MS Windows 7 (Homep nunensun 62693665 ot 19.11.2013)

7.66[MS Office Standard 2013 (Homep nuuensun 62693665 ot 19.11.2013)

7.67|Microsoft Windows 10 Pro

7.68|becmataoe T10

7.69|AnyLogic Personal Learning Edition

7.70|KoncynpsranT [Tnioc (Bepcus 11 00pa30BaTeNIbHbIX YUPEXKICHUI)

7.71|Pascal ABC.Net

7.72|Lazarus

7.73|Blender

7.74

7.75|Ayn. 211 - aynuropus Ui IPOBEICHUS JIEKLIUOHHBIX, IPAKTUYECKUX, CEMUHAPCKUX U MHTEPAKTUBHBIX 3aHATHH,
CaMOCTOSTENbHOI paboTel. MynbTiMeaniiHbIH Kiacc. KoMbloTepHbIii kiace. (mocajouHbIX MecT - 18)

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

7.77|Tunensunonnoe I10

7.78MS Windows 7 (Homep nunienzun 62693665 ot 19.11.2013)

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

7.80[MS Access 2007 (Homep nuuen3un 62693665 ot 19.11.2013)

7.81|MathCAD 15 (3aka3 Ne2564794 ot 25.02.2010)

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

7.83|Mathlab R2010b (Homep munensun 622090 ot 23.12.2009)

7.84|becmiarnoe I10

7.85|1C: Ipeanpusitue (yaeOHas BepcHs)

7.86|ArchiCAD 15 (Bepcust it 00pa30BaTeNbHBIX YUPEKICHUIH)

7.87|Blender

7.88|KoncynpranT [Tnioc (Bepcus 11 00pa30BaTeNIbHbIX YUPEXKICHHUH)

7.89]Inkscape

7.90

7.91|Ayn. 503 - aynuropus Ui IPOBENACHHUS JTICKIIMOHHBIX, MPAKTHYECKIX, CEMUHAPCKUX 1 UHTEPAKTUBHBIX 3aHATHH.
MybTHMETUHHBIN KiTacce (MOCaT0IHBIX MeCT - 33)




7.92|9 kommsrotepos (Intel Core 2 Duo E7200 2.53GHz, 31'6 O3Y, HDD 320 I'6), 1 npoekrop acer p1265

7.93|JInnensuonnoe 11O

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

7.95[MS Office Standard 2007 (Homep nuuienzun 62693665 ot 19.11.2013)

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

7.97|Mathlab R2010b (Homep munensun 622090 ot 23.12.2009)

7.98|Kommac-3D v12 (Homep muriersunonsoro cormamnrenus Kk-10-01126)

7.99|becmmataoe I10

7.100|Koncynbrant [lntoc (Bepcust s 00pa30BaTeIbHBIX YUPESIKIACHHUI)

7.101|AutoCAD Education 2012 (Bepcust a1t 00pa30BaTeNbHEIX yUPEKICHHIT)

8. METOAUYECKHUE YKA3ZAHUWA JJIS1 OBYYAIOIUXCSA 11O OCBOEHUIO JUCHUTIIMHBI (MOZY JIST)

CamocrosTenbHas paboTa CTyJIEHTOB CIIOCOOCTBYET IITyOOKOMY YCBOCHUS YUeOHOT0 MaTepHasa U pa3BUTHIO HABHIKOB
camoo6pa3oBanus. CaMocTosTENbHAs paboTa NpeanoaraeT clIeayol1e cocTaBlsoNne: padoTa ¢ TEKCTaMU: y4eOHUKaMU,
CIpaBOYHHUKAMH, JTOTIOJHUTEILHON JIUTEPaTypoil, a TakKe MpopaboTKa KOHCIIEKTOB JISKIHH; padoTa HaJl TeMaMH JUIs
CaMOCTOSTEIBHOIO U3YyUYEHUs;y4acTue B paboTe CTyAeHUECKUX HayUHbIX KOH(epeHnuil; IOATOTOBKAa K 9K3aMEHYy.

Kpome 0a30BbIX y4eOHHKOB PEKOMEHIYETCS CAMOCTOSTEIIBHO UCIIOIBb30BaTh UMEIONIUECS B OUOIHOTEKE YueOHO-METOTHUECKHUE
noco6ust. HezaBucumo ot Buaa yueOHuUKa, paboTa ¢ HUM JIOJDKHA IPOUCXOUTh B TEUEHUE BCero cemecTpa. D dekTuBHee paboTath ¢
y4eOHHKOM He TOCIie, a Iepe JeKIUeH.

ITpu 03HaKOMJIEHHH C KaKUM-JINOO0 Pa3ieIoM PEKOMEHIyeTCsl IPOUUTATh €ro HEIUKOM, CTapasich YJIOBUTH OOIIYIO JIOTHKY
W3JI0KEHUS TeMBL. MOXHO COCTaBUTh HX KPATKUH KOHCIIEKT.

CreneHp yCBOSHUS MaTepUalla IpoBepsieTCs CleTyIOIUMH BUJaMU KOHTPOJIS: TeKYIIUH (OIpOC, KOHTPOJIbHbIE pabOThI); 3aIluTa
MPAKTUYECKUX PAOOT; MPOMEKYTOUHBIN (IK3aMEH).

Ok3aMeH — GopMa UTOrOBOH NPOBEPKH 3HAHUM CTYJICHTOB.

JInst yenenmHoi ciauu SK3aMeHa HeoOX0IMMO BBITIOJHUTD CIIENYIOIINe PEKOMEHIANN —TOTOBUTHCS K DK3aMEHY CIeIyeT
CHCTEeMaTU4ECKH, B TeUE€HHE BCETro ceMecTpa. VIHTeHCUBHAs OIr0TOBKA I0JDKHA HadaThCs HE MO3IHEe, YeM 3a MECSIL-II0JITOPa JI0
sK3aMeHa. JJaHHbIe mepe S9K3aMEeHOM TpH-UeThIpe THs () (GEeKTHBHEE BCETO UCIIONB30BATh JUIS TIOBTOPSHHUS U CHCTEMATH3aLlNH
Marepuaia.

PexomeHayeMbIe cpencTBa, METOIbI 00yUIeH s, CIIocOo0bI yueOHOH NesTeTbHOCTH, TPUMEHEHNE KOTOPBIX ISl OCBOSHHST KOHKPETHBIX
Mozynei paboueii yueGHON nporpaMmel Hanbonee 3G PeKTUBHO:

— 00y4eHue TeOPETHIECKOMY MaTepray peKOMEHIYETCsl OCHOBBIBATH HA OCHOBHOM M JIOTIOJTHUTENLHOM JINTEPAType, PEKOMEHIYeTCs
B Ha4aJIe CEMECTPa O3HAKOMUTL CTYICHTOB C nporpaMMoﬁ JVUCHUIUIMHBI, IEPEUHEM TCOPECTUUCCKUX BOIIPOCOB AJId TEKYILIETO
MIPOMEXXYTOYHOTO H UTOTOBOTO KOHTPOJISI 3HAHUH, YTO OPHEHTUPYET U MOOLIPHUT CTYICHTOB K aKTHBHON CaMOCTOSATENHHOI padore;

- PEKOMEHTyeTCsl TPOBOIUTD JICKLIMOHHBIE 3aHSTHS C UCTIOJIb30BAaHUEM MYJIBTUMEIUIHON TeXHUKH (TIpoekTopa). Ha nepBoM 3aHsATHH
JIO0 CTYIEHTOB JIOJDKHBI OBITH TOBEICHBI TPEOOBAHMS 10 OCBOCHHUIO MaTepHuara, MpaBuiia HAaIMCaHuUsI U CAa4d MPAKTHYECKOH paboTEL,
HepeueHb PEKOMEHAYEeMOH TuTepaTypsl. JKenaTeabHo IPOBECTH 0030p TEM, KOTOpbIE OYAyT U3yUCHBI B TEUEHHE CEMECTPA C TeM,
9TOOBI CTYAEHTHI 00Jiee 0CO3HAHHO MOAXOAMIIN K BBINIOJHEHUIO padoT. Takxke 4acTh 3aHATHI MPOBOAATCS B AKTUBHOU H
UHTEPaKTUBHOI hopMe.YueOHBIi Iponece, ONUPAIOIIUICS HAa UCIIOJIb30BAHUE NHTEPAKTUBHBIX METOJIOB O0YUEHUsI, OPraHU3YeTCs C
YYETOM BKIIOYEHHOCTH B TIPOIECC TTO3HAHMS BCEX CTYASHTOB IpyMIbl 0e3 nckmodeHuss. COBMECTHas! IesTeIBHOCTh 03HAYAET, YTO
Ka)KIbIii BHOCHT CBOW OCOOBI HHANBUIYaIbHBIA BKIIAM, B X0/1€ pabOTH HIET OOMEH 3HAHHUSIMH, UIIESIMH, CTIOCOOAMH JIESITENEHOCTH.
OpraHu3yroTcst MHAUBUlyallbHasl, TapHasl ¥ TPYIIoBas paboTa, HCIONb3yeTCs IPOEKTHAs padoTa, pOJIEeBbIe UIPHI, OCYLIECTBIISIETCS
paboTa ¢ TOKyMEHTaMHU H Pa3InYHBIMA HCTOYHUKAMU HH(POPMALUK U T.1.. IHTepaKTUBHBIE METOIbI OCHOBAHbI Ha PUHIUIIAX
B3aUMOJICHCTBUS, aKTUBHOCTH 00y4aeMBbIX, OIIOPE Ha TPYNIIOBOH OMBIT, 00g3aTeIbHON 00paTHOM cBsi3u. Co3maercs cpena
00pa3oBaTeIbHOTO OOIIEHHS, KOTOpast XapaKTePH3yeTCsl OTKPBITOCTBIO, B3aUMOJIEHCTBUEM YIACTHUKOB, PABEHCTBOM X apTyMEHTOB,
HAKOIIVICHUEM COBMECTHOI'O 3HAHUSA, BO3BMOXXHOCTBHIO B3aUMHOM OLICHKU U KOHTPOJIA.




