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Buzuposanue PII/] 19 ucnojiHeHusi B o4epeIHOM Y4eOHOM roay

K.3.H., noueHt M.B.IleryxoB 2022 1.

Pabouas mporpaMma mepecMoTpeHa, 00CyKaeHa 1 0100peHa JIIst
ucnosHeHus B 2022-2023 yyeOGHOM roy Ha 3aceqaHuu Kadeapbl
HWHpopManHoOHHbIE CHCTEMbI H TEXHOJIOTHH

[Iporokonm ot 2022r1. No
3aB. kadenapoii k.3.H., noreatT M.B.IletyxoB

Buzuposanue PIIJ] 119 ucnojiHeHus: B o4epeHOM Y4eOHOM roay

K.3.H., go1ieHT M.B.IletyxoB o 2023 r.

Pabouas mporpamma nepecMoTpeHa, o0CyKaeHa U ojo0peHa is
ucrondeHus B 2023-2024 yuebHoM roay Ha 3aceqaHun Kadeapsl
HNHdopMmannoHHble cCHCTEMbI M TeXHOJIOTHH

IIpotokonm ot 2023r. Ne
3aB. kadenapoii k.3.H., gorieHtT M.B.IletyxoB

Buzuposanue PIIJ] 115 ucnojiHeHUs1 B ouepeTHOM Y4eOHOM roay

K.3.H., noueHt M.B.IleryxoB 2024 r.

PaGouas nporpamma nepecMoTpeHa, oOCyKIeHa U 0100peHa st
ucnoyiHeHus B 2024-2025 yyeOHOM TOY HA 3aceNaHu Kaheapsl
HNHdopManoHHbIe CHCTEMBbI U TEXHOJIOTHH

[Ipotokonm ot 2024 1. Ne
3aB. kadeapoii k.3.H., gorieHT M.B.ITeTyxoB

Busuposanue PII/] 1151 ucniojiHeHUsI B 04epeTHOM Y4eOHOM roay

K.3.H., foueHT M.B.IleryxoB o 2025 1.

Pabouas nmporpaMma nepecMoTpeHa, 006cyxaeHa u 0100peHa ass
ucnosHeHus B 2025-2026 yuyeOHOM Toy Ha 3aceNaHuu Kaeapsl
HNudopmannonHbie cHCTEMBI U TEXHOJOTHU

IIpoTokonm ot 20251. Ne
3aB. kadenapoii k.3.H., goueHt M.B.IleryxoB



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 | MaTerpanus u 0000mIeHNE 3HAHUH, TIOJTyI€HHBIX CTyACHTAMH IIPH N3y9CeHUH €CTECTBEHHO-HAYIHBIX, TAKUX KaK
MaTeMaTuKa, HHpOpPMaTHKa U IPOrpaMMHUPOBaHKE

1.2 | Pa3BuTHE JIOTHYECKOTO U aOCTPAKTHOTO MBIIIICHHS, TPUOOPETEHHE 3HAHUH 1 HABBIKOB, HEOOXOAUMBIX JUIS H3YdECHHS
MOCNEAYIOMNX AUCIUTUINH

1.3 | OBnageHne TEOPETUIECKIMU U MIPAKTHUECKUMH METOJaMU AUCKPETHBIX peoOpazoBaHUN

1.4 | DopmupoBaHre y ydaluxcs 0a30BbIX 3HAHUN O TIOHATHSX W MPUHIUITAX TUCKPETHON MaTEeMaTHKU

1.5 HOZ[FOTOBKa KBaJ'II/IC])I/IL[I/IpOBaHHbIX CIICHUAJIUCTOB, 3HAIOIINX TCOPETUICCKHUEC OCHOBBI Z[PICKpCTHOﬁ MaTCMaTHKU U
YMEIOIIUX UX UCIIOJIB30BAaTh B HpaKTquCKOﬁ ACATCIIBHOCTH IIPpU CO3JaHUHN U p€aIn3alilui aJITOPUTMOB peIHGHI/Iﬁ
TIPON3BOACTBEHHO—OKOHOMHWYCCKUX 3aaayq

1.6 | 3amaum:- mproOpeTeHne CTYACHTaMH 3HaHUH 00 OCHOBHBIX IPHHITHIAX, (popMax M METOJax JUCKPETHONH MaTEeMaTHKH;

1.7]- npno6peTeHne MPAKTUYCCKUX HABBIKOB PCUICHUA 3ada4 KOMGI/IHaTOpI/IKI/I, Ma-TEeMaTHYECKON JIOTUKH, TCOPHUHU YNUCECIT U
TCOpUHU BepOﬂTHOCTGﬁ METOAaMH Z[PICerTHOﬁ MaTEMaTHUKU,

1.8]- MPUMCHCHUC MAaTEMATHYCCKOI'O armapaTta KOHCYHbIX MHOKCCTB

1.9 | - bopMupoBaHNE HABBIKOB UCIIOIB30BAHHS CTAaHIAPTOB, TEXHUIECKOH CIIPaBOY-HOM INTEPATYPHI, a TAKKE
OOIIEKyIbTYPHBIX U MPO(eCcCHOHATBHBIX KOMIETEHIINN, KOTOPBIMU J0JIKEH 00/1a1aTh OaKanaBp B COBPEMEHHBIX YCIOBHAX

2. MECTO JUCIIUIIVIMHBI B CTPYKTYPE OOII

Huxn (pazmen) OOIT: | B1.0

2.1 | TpeGoBanus K NpeABapUTEIbHOM IOATOTOBKE 00y4al0ILerocs:

2.1.1 | bazoBble 3HaHNMS IO MaTeMaTHKe, HHpopMaTHke, GU3NKN B paMKax IIKOJIBHOI MPOTrpaMMEI

2.2 | JucuMmInHbI ¥ MPAKTHKH, VIS KOTOPBHIX 0CBOEHHUE TAHHOM JMCHHUIJIMHBI (MOAYJIs1) HEOOX0AUMO KAK
npeiIecTBYOIIEe:

2.2.1 | HeueTkas noruka

2.2.2 |T'ubpunnsle cetn

2.2.3 | HelipoHHble ceTH

2.2.4 | TexHONOTUH MTPOTPaMMHUPOBAHUS

2.2.5 | ba3el 1aHHBIX

2.2.6 | UaTennekryanbHbie MHGOPMAIITMOHHBIE CUCTEMBI

2.2.7 | Heuetkas noruka

2.2.8 | HeliponHsle ceTu

2.2.9 | TexHOMIOTHHU IPOTPAMMHUPOBAHUS

2.2.10 | ba3bpl maHHBIX

2.2.11 | MnTennekryanbHble HTHYOPMAITHOHHBIE CUCTEMBI

3. KOMIIETEHLIMA OBYYAIOIIETOCSI, POPMHUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIHUATIINHBI
(MOJYJIS)

YK-2: CniocodeH onpenesiTe Kpyr 3a1a4 B paMKax MOCTABJIEHHOM 11eJ14 U BIOMPATH ONTHMAJIBHBIE CIIOCO0BI MX pelleHus,
HCXOJS U3 IeIiCTBYIOINMX NIPABOBBIX HOPM, HMEKOIIHNXCS PECYPCOB M OTrPAHMYCHUH

3Harh:

Ymern:

Baanern:

OIIK-1: CnocoGeH npuMeHSATh eCTeCTBEHHOHAYYHbIe U 001IeHKeHepHbIe 3HAHHUS, MeTOIbl MATeMAaTH4YeCKOro aHAIN3a U
MO/ e/JIUPOBAHNS, TEOPETHYECKOI0 H IKCIIEPUMEHTATBHOI0 UCC/Ie10BAHNA B IPOeCCHOHAILHOM JeTe1bHOCTH;

3Harh:

VYpoBeHb | | TEOPHIO MHOXKECTB, OYyIIEBBIX (PYHKIMH, OCHOBHBIE TIOHATHS JOTHUKU IIPEIUKATOB, YJIEMEHTHI TEOPHHU IrpadoB U
JI0Ka3aTeNbCTB, COBPEMEHHBIE HH()OPMALMOHHO-KOMMYHUKAIIMOHHbIE TexHOoToTul ¥ OBM B npodeccnoHambHOIM
JEATEILHOCTH; TeHIACHIIMH Pa3BUTHS BEICOKO3((EKTUBHBIX TEXHOJIOTHIT

YDOBGHB 2 IIPUHIUIIBI U UX 0COOCHHOCTH IPUMCHCHUSA METOAO0B TCOPUHN I‘pa(I)OB, KOM6I/IHaT0pI/IKI/I 1 MaTeMaTHUYECKON JTOTUKH
AT pCIICHUSI SKOHOMHUYCCKUX 3a1a4

VYpoBeHb 3 | IPUHIMIBI 1 OCOOEHHOCTH pelIeHsT KOMOMHATOPHBIX 3aa4 1 IIOCTPOCHUS CXeM U3 (DyHKIIHOHAJIBHBIX HJICMEHTOB;
paboTel NHHOPMALMOHHO-KOMMYHUKAIIHOHHOTO 000PYAOBaHUSA U 0COOCHHOCTH (PyHKIIMOHHPOBAHHS KOMIIOHEHTOB
HC; sKxonoruueckn-6e301acHble TEXHOJIOTHH

YMmeThb:

VYpoBeHb | | MOHUMATH POJIb TEOPHH MHOXKECTB, OYJIEBBIX (DYHKUHUIT, MATEMaTHYCCKO JIOTUKU, TCOPUH IpadoB IS perIeHHs
KOMOWHATOPHBIX 3a]1a4; OCYIICCTBIISATH IIeJICHANPABICHHBIN MOUCK, 0000IaTh ¥ aHAIN3UPOBATH HEOOXOUMYIO




“H(POpPMAIHIO, 000CHOBAHHO HCHOIb30BaTh HalAEHHYIO HH(OPMAIUIO, HCTIOIB30BaTh HH(POPMAIIMOHHO-
KOMMYHHKAI[MOHHbIE TeXHOJIOTUH 1 DBM B npodeccHOHAIBHOM AesSTebHOCTH

VYpoBeHb 2 | 000CHOBAaHHO BBIOMPATh, KPUTHYECKH OLEHUBATH M IIPUMEHITH KOMOUHATOPHbIE aJITOPUTMbI X METOABI IS
petIeHNs] SKOHOMHYIECKUX 331

VYposeHs 3 | UCIONIB30BaTh KOMOMHATOPHBIE AJTOPUTMEIL, alTEOPHI JIOTHKA U TEOPHHU IpadOB M TEXHOJIOTHH IIPOM3BOACTBA IS
petenus npoecCHOHabHBIX 3a]]a4; CAMOCTOSATEIBHO CTABUThH M (hOPMYIIMPOBATh HECTAHAAPTHYIO 33124y,
000CHOBaHHO ONPEEIATH ONTUMANBHBIC WX 3G ()EKTUBHBIC ITyTH €€ PEIICHUS

Buagers:

VYpoBeHb | | HABBIKAMH I'PaMOTHOTO BBIOOpA OCHOBHBIX METOJIOB M CIIOCOOOB PelIeHHs] KOMOMHATOPHBIX 331a4, 33134
[EJTOYHCIICHHBIX ANTOPUTMOB, MaTEMAaTHIECKOH JIOTHKN W TEOPHH aJITOPUTMOB TIPH PEIICHUH MPO(eCcCHOHAIBHBIX
3aJa4 ¢ EeJIbI0 HHTSIUICKTYaIbHOTO Pa3BUTHUS, IPE3CHTANH PE3yIbTaTOB YUeOHBIX U HAYIHBIX JOCTIDKCHUH AT
TIOBBIICHUS KyJIbTYPHOTO Pa3BUTHS M IPOPECCHOHANBEHOM KOMIIETCHIIMT

VYpoBeHb 2 | HABBIKAMH CAMOCTOSTENEHOTO aHAIIN3a METO/I0B €CTECTBEHHOHAYUHBIX TUCLIMILIMH, TEOPUU MHOXKECTB U OYJIEBBIX
¢byHKIHH, TeopuH TpadoB, MATEMAaTHICCKOI JTOTUKN H KOMOMHATOPHKI;, HABBIKAMH CAMOCTOSTEIIHEHOTO
HCTIONIE30BaHMS HH()OPMAMOHHO-KOMMYHIUKAIMOHHOTO 000pyaoBanus u OBM

VYpoBeHb 3 | HaBBIKAMH IIPOTPAMMHON peai3aliy aITOPUTMOB AUCKPETHOH 00paboTKu HHpOpMAIUU

OIIK-7: CniocoGeH pa3padaTbiBaTh AITOPUTMBI H IPOTPaMMBbI, IPUTOAHBIE LIS TPAKTHYECKOT0 NPUMEHEHHsT;

3Harb:

Ymerb:

Baanern:

B pe3yabTare 0CBOCHUS TUCHUIIIMHbI 06yqa1011m17wﬂ JOJIKECH
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3Harh:

3.1.1
MH

BbI

OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIHUIIINH, OCHOBHBIC ITOHATHS aJITOPUTMOB B (hOpMHUPOBaHUN B 00pabOTKH

0KeCTB, AuarpamM, OyneBbIx (yHxiwi, moctpoeHnyu CJH® u coBpeMeHHbIe HH(OPMAINOHHO-KOMMYHUKAIIIOHHEIE

TEXHOJIOTUHU AJIsl PEIlIeHHUs 3a/a4 B MPO(PEeCCHOHAIBHON JeATeIbHOCTH, TEOPHIO MHOXKECTB, OYIEeBbIX (DYHKIIHHA, OCHOBHBIE
TIOHATHS JIOTHKH MPEIUKATOB, SJIEMEHTHI TEOpUH Ipad)oB 1 TOKA3aTEIBCTB, COBPEMEHHBIC HH(POPMAIIMOHHO-
KOMMYHHUKAITOHHBIE TexHOoIoTHH 1 OBM B npodeccnoHambHON AeATENbHOCTH; TEHACHIINH PAa3BUTHS

cok03(h(HEKTUBHBIX TEXHOJIOTHIA

3.2

YMmers:

3.2.1

MOHUMATh POJIb TEOPHH MHOXKECTB M OyJIEeBBIX (DYHKLHMI B PA3BUTHH COBPEMEHHOTO MH(OPMALMOHHO-
KOMMYHHUKAIMOHHOTO 000pynoBanus 1 DBM B npodeccHoHalbHONW 0Tpacian,IOHUMATh POJIb TEOPUU MHOKECTB, OYJIEeBbIX
(byHKIMH, MaTeMaTHYECKOH JIOTHKH, TEOPHUH Ipad)OB JUIS PEIICHUsI KOMOMHATOPHBIX 3a]1a4; OCYIIECTBIISTH
I[eJICHAIIPaBIICHHBII TONCK, 0000IAaTh 1 aHATU3HPOBATH HEOOXOANMYIO HH(POpPMAIHIO, 000CHOBAHHO HCIOJIB30BATh
HalIeHHYI0 HH(OPMAIINIO, HCIIOIB30BaTh HH(POPMALMOHHO-KOMMYHHKalIMOHHBIE TEXHOIOTHH 1 OBM B
poecCHOHAIBHON e TENbHOCTH
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Baaners:

33.1

0000111eHus, aHAIK3a U BEIOOPAa OCHOBHBIX METOJIOB U AUArpaMM TEOPUU MHOYKECTB, METOJIOB IOCTPOSHHS U
npeobpazoBanus CAH® Teopuu OymeBbIX GyHKUMIT 115 pereHus Tpo(hecCHOHATBHBIX 3a1a4 B 00JIACTH Pa3BUTHS
COBPEMEHHOTO HH(POPMAIMOHHO-KOMMYHHKAIIMOHHOTO 000pyoBaHus 1 DBM, rpaMoTHOTO BEIOOpa OCHOBHBIX METOIOB 1
Croco00B perreHnss KOMOMHATOPHBIX 3a71ad, 33124 [IEJT0YHCICHHBIX alTOPHTMOB, MATEMATUIECKON JIOTHKH U TEOPHUU
AITOPUTMOB MPHU PELICHHH MPO(ECCHOHATIBHBIX 33134 C LEJbI0 HHTEIUICKTYaIbHOTO Pa3BUTHSL, IPE3CHTALMH PE3yIbTaTOB
Y4eOHBIX U HAYIHBIX JTOCTIKCHHUH JUTS TOBBIICHHS KyTbTYPHOTO Pa3BUTHS M IPO(HECCHOHATBHON KOMITCTEHIINT

4. CTPYKTYPA U COJAEPKAHUE JUCIUIIJINHBI (MOJXY JIA)

Kon
3AHATUSA

Hnrte
PAKT.

Kommneren-
JIginse

HaumeHoBaHue pa3aeioB U TeM /BH] Yacos IIpumeuanue

3aAHATHSA/

Cemectp
/ Kype

Jluteparypa

Paznen 1. MHoKecTBa H OTHOIIEHHU S

1.1

OIIK-1 JI1.2J12.3

2.4

MmuosxecTBa. Onepanuu Hal
MHO>KecTBamu /JIex/

1.2

J1.1J11.2
J1.3J12.1
J22J12.3
J12.4J13.1

Cr1oco0BbI 3a1aH1s MHOKECTB. OIIK-1

Juarpammel Ditnepa-Benna /T1p/

1.3

J1.2
JI1.3J12.2
2.3
J12.4J13.1

Ornomrennst /JIex/ OIIK-1

1.4

OIlK-1 J1.1
J1.2J12.2

J2.3

IIpencraBnenue MmHOXecTB B DBM. /Cp/




1.5 HccnenoBanue cBoiicTB oTHOWEeHUH /I1p/ OIIK-1 JI1.2
J1.3J712.2
1.6 IIpencrasienue oTHommeHuiH B 9BM /Cp/ OIIK-1 J1.1
JI1.2J12.3
1.7 Oynxryn /Jlex/ OIIK-1 J1.2J12.2
.3
1.8 HccnenoBanne cBOMCTB (QYHKIIMIA. OIIK-1 JI1.2J12.2
Teopema o TotanbHOM Ouekimu /I1p/ 2.3
1.9 OTHOIIEHUS YKBUBAJICHTHOCTH. OIIK-1 JIL.1J11.2
Ornomenus nopsiaka /Cp/ J1.3712.4
Paspea 2. ByjeBbl pyHKIMH
2.1 OnemeHTapHbIE OYyIEBHI (YHKITHH. OIIK-1 J1.2J12.2
Dopmyasl /Jlex/ J12.3
J12.4J13.1
2.2 IMoctpoenue Tabnui uctuaHOCTH /TIp/ OIIK-1 JI1.1J12.2
J12.4713.1
21
2.3 Ipunnun geoiitcBenHoctu /Cp/ OIIK-1 J1.2
JI1.3J12.3J13.
1
2.4 Hopmanbsasie popmet /JIex/ OIIK-1 JI1.2J12.2
J2.3712.4
2.5 Aunroputmsl noctpoenust CIHO, OIIK-1 JI1.1JI1.2
CKHOMJIH® MKH® /Tlp/ J1.3J712.2
J2.3J12.4
Pazpnen 3. Jlormyeckue ucHucJaeHus
3.1 Hcuncnenne Bricka3piBanmii /JIex/ OIIK-1 J1.2
JI1.3J12.3J13.
1
3.2 Jlornyeckwuii BeiBO /TIp/ OIIK-1 JI1.1J12.3
31
33 Merton pesosntoruii /Cp/ OIIK-1 J1.2
J1.3712.1
34 ABTOMAaTHYECKOE JOKA3aTEILCTBO OIIK-1 JI1.1J12.2
teopem /IIp/
3.5 Hcuncnenne npennkatos /JIex/ OIIK-1 JI1.2J12.3
3.6 [Mudposanue. Cxxatre TaHHBIX /JIex/ OIIK-1 J1.2
JI1.3J12.4J13.
1
3.7 Kaptsr Kapno, 3aMKkHyTBIE K1acchl, OIIK-1 J1.1
IosHoTa /Cp/ JI1.3J12.3
2.4
Pasnen 4. KomOnnaropuka
4.1 KombunaTtopHsle koHbUTYpanny /JIex/ OIIK-1 J1.1
JI1.2J12.3
2.4
4.2 TToxncranoBxku. buHoOMHuaIbHEIE OIIK-1 JI1.1J12.3
ko3 duruentst /Tp/ J12.4
43 Pazouenus. ®opmyssl ooparmienus /Cp/ OIIK-1 J1.2
JI1.3712.3
J12.4J13.1
Paznen 5. KogupoBanue
5.1 AndasutHoe KoaupoBanue. KoaupoBanue OIIK-1 J.1
C MUHUMAJILHON M30BITOYHOCTRIO /JIeK/ JI1.2J12.3
5.2 HepasenctBo makmuiiana. OIIK-1 JI1.2J12.3
MuHUMATH3AIHSL IJTHHHBI KOJIa
coobenus. /IIp/
53 Ilena xomupoBanus. Anroputm daHo. OIIK-1 JI1.3J13.1
OnrtumanbsHoe koaupoBanue. /Cp/
54 Kpunrorpadus. MomynbHas apupmernka. OIIK-1 JI1.2J12.3

Hudposas noanucs. /TIp/




5.5 BelnonHeHne TUIIOBOTO pacyeTa U OIlK-1 J1.2J12.2

MMOATOTOBKA K dK3ameny /Cp/ J12.3
J12.4J13.1
Paznea 6. I'padbi

6.1 Onpenenenns rpadoB. DIeMEHTHI OIIK-1 JI.1J12.2
rpagos. Buner rpadoB onepannu Hax J12.3
rpadamu /Jlex/ J12.4713.1

6.2 Mapupyrsl, nernu, Kbl O0X0 b1 OIIK-1 JI1.2
rpados. /TIp/ JI1.3J12.3

6.3 Oprpadsr u OunapHbie oTHOHICHUS. /Cp/ OIIK-1 J1.1

JI1.2J12.3
J12.4713.1
€

6.4 IIpencrasnenue rpagos B DBM. OIIK-1 JI1.3J12.2
Oprpadbr u OuHapHbIe oTHOIIEHUS. /TIp/

Paznen 7. CBsi3HOCTH

7.1 Kommnonents! csizHocTu. Teopema OIIK-1 JI1.2J12.3
Menrepa. /JIex/

7.2 IToToxu B ceTsix. AITOPUTM HAXOXKACHUS OIIK-1 JI1.1
MaKcHMaJbHOTO 1oToKa /T1p/ JI1.2J12.3J13.

1

7.3 Kpruaiimme myru. CBSI3HOCTB B OIIK-1 JI1.1J11.2

oprpadax /Cp/ JI1.3J12.3J13.
1
Paznen 8. /lepeBbst

8.1 CB00OOIHbBIC, OPHEHTHPOBAHHBIC, OIIK-1 J1.2
YHOPSI0YEHHbIE 1 ONHApPHEIC JI1.3J12.3
nepeBbst /JIex/

8.2 Ipencrasnenue nepesbes B 9BM /TIp/ OIIK-1 JI1.1J12.3J13.

1

8.3 Hepesbs coprupoBku. Kparuaitmmii OIIK-1 J1.2
octoB /JIex/ J1.3J12.3

8.4 ANroput™ NOMCKa, BCTaBKU, yIaJICHUS U3 OIIK-1 JI1.2J12.1
JepeBa COPTUPOBKU. AJTOPUTM J12.3
Kpackana. /TIp/

8.5 CpaBHeHue npecTaBiIeHuN OIIK-1 J.1
accouuatuBHOM nmamstu.Cxema JI1.2J12.3
AJITOPUTMA MMOCTPOCHHS KPaTYanIiiero
ocrosa /Cp/

Paznen 9. IHlnkiabr

9.1 ®dyHaMeHTabHbIE, SHIEPOBHI 1 OIIK-1 JI1.3J12.3
TaMUTBTOHOBBI ITUKITHI /JIex/

9.2 AropuT™ IOCTPOEHUS SMIEpPOBa LIMKIA B OIIK-1 J1.1
sitnepoBoM rpade. 3agaya JI1.2J12.3
kommMuBospkepa /TIp/

9.3 OrieHKa 9rcIia dIepoBhIX TpadoB. OIIK-1 J1.2J11.3
TlamusToHOBEI Tpads! /Cp/

Paznen 10. HezaBucumocTs u
MOKPBITHE

10.1 HesaBucumMeble 1 MOKpHIBAIOLIUE OIIK-1 2.3
MHOKecTBa. JIOMUHUPYFOIIHE
MHOXecTBa. /JIex/

10.2 ITocTaHoBKa 3a/1a4¥ OTBICKAHUS OIIK-1 J1.2
HauOONbUIET0 HE3aBUCUMOTO MHOKECTBA JI1.3J12.3
BepmuH. [Touck ¢ Bo3Bparamu. /TIp/

10.3 3agada 0 HAUMEHBIIEM MOKPHITHH. OIIK-1 JIT.1JI1.2
OKBHUBaIEHTHBIC (HOPMYITHPOBKA JI1.3J12.1
3HII /Cp/ 2.3
Pazpnen 11. Packpacka rpagosn

11.1 Xpomatuueckoe uncio. [InanapHocTs. OIIK-1 JI1.2J12.3

AJTOpUTMBI packpaniuBanus. /JIex/




11.2 Teopema o nsatu Kkpackax. To4HbIH 2 4 OIlK-1 J1.1J11.2
anroput™ okparmuBanus. /TIp/ JI1.3J12.3

11.3 DiinepoBa XapaKTepUCTHKA. Y IIydIIEHHbINA 2 4 OIIK-1 23
QITOPUTM ITOCITIEA0BATEIHEHOTO
packpamuBanus. /Cp/

11.4 BelnonHeHne TUIIOBOTO pacyeTa U 2 9 OIIK-1 JI1.2J12.3
MOATOTOBKA K dK3ameny /Cp/

5. ®OHJI OIEHOYHBIX CPEJCTB

5.1. KoHTpoOJIbHBIC BOIIPOCHI U 3a1aHUSs

Bompocs! k 3x3ameny 1o «/IuckpeTHoil MaTeMaTHKe)

A e A B

31.
32.
33.
34.
35.
36.
37.

DJIeMEHTHl 1 MHOKECTBA.

3alaHne MHOKECTB.

CpaBHEHUE MHOKECTB.

Onepauuy HaJl MHO>KECTBaMHU.

Ynopsgouenusie napel. [Ipsimoe npousBeieHre MHOXKECTB.

OrHo1IeHH.

Pa30ueHnst U MOKPHITHS.

CpoifcTBa onepauuil HaJ MHOXKECTBaMHU.
Kommnoszunust otHomenuii. CTerneHb OTHOIICHUS.
Snpo oTHOLIEHMS.

CBoiicTBa OTHOIIEHUH.

OTHolIeHNe 3KBUBAJIEHTHOCTH.

Oyuaxiuu. OnpenencHusl.

Oyukuun. VHBEKIMSA, CIOPBEKIUS U OUEKIHL.
Aunroputm nocrpoenus CJJHO.

Anropurm nocrpoenust CKH®.

Anropurm nocrpoeruss MKHO®.

Anroputm noctpoenuss MIAH®.

Hcuucnenue
Hcuncnenne
Jlornueckuit
Jlornyeckuit
Jlornyeckuit
Hcuncnenue
Hcuucnenue
Hcuucnenue

BbICKa3bIBaHUI. OCHOBHBIE MOHATUSI.

BbIcKa3biBaHUil. @opMynbl. PaBHOCHIIEHBIE TipeoOpa3oBaHus (HOpMyIL.
BBIBOA. Merton pe3osttoruiil.

BbIBOJ. COKpallleHHbII METOI.

BEIBOJI. MeToJ1 IToCIeIoBaTeIbHBIX SKBHBAICHTHBIX MTPe00pa30BaHMM.
npenukatoB. [loHATHE TpeauKaTa.

npenukaToB. KBaHTOpBI.

MIpeIUKaTOB. JIornueckuil BBIBOA.

Teopus rpados.
Teopust rpacoB.
Teopus rpados.
Teopus rpados.
Teopust rpacos.
Teopus rpados.
Teopus rpados.
Teopus rpados.
Teopust rpacos.
Teopus rpados.
Teopus rpados.

Ormpenenenne U 3aganue Tpagos.
CsoifcTBa Tpados.

CreneHp BEPIIUHBL

MartpuIs!l HHIHASHTHOCTH.
Matpuubl CMEKHOCTH.

CHucoK CMEXHOCTH.

MapuipyTsl.

Lenm.

Huxer.

JlepeBbs.

O6xo/6!I TpadoB B MIYOMHY M MIMPUHY

5.2. Tembl NHCEMEHHBIX padoT

3amaHus Ha KOHTPOJIBHYIO paboTy

Bapuanr 1
1. ITycte A — MHOKecTBO AenuTenedl yucna 15, B — MHOMeCTBO MpOCThIX unces, MeHbINX 10, C — MHOKECTBO YETHBIX YHCEIl,

MeHbIHX 9. [lepeunc-nuTh JIeMEHTBl 3TUX MHOXECTB U HANTH AEB, ACB, BCC, (AEC)CB, ACBCC.
2. Pemnth ¢ momompto auarpamMm Diinepa—BenHa.

Jlexinu o xumMuu noceuarot 20 CTyIeHTOoB, Mo ncuxoioruu — 30. HaifTu 4ucino cTyaeHTOB, MOCEIIAIOMINX JIEKIUU 10 XUMHUH WIH

MICUXOJIOTHH, €CIIU
a) 9TH JICKITUH TTPOUCXOJIAT B OJTHO BPEMS;

0) 3TH JEKIMH IIPOUCXOAAT B pazHoe BpeMs, U 10 cTyaeHTOB ciymaior 00a Kypca.

3. UccnenoBaTh CBOMCTBA OTHOLIECHUS. SIBIISIETCS 1M OHO OTHOILIEHHUEM DK-BUBAJICHTHOCTH?
OrHomieHue HepaBeHcTBa ((!).

4. [TocTpouTh TAOIHITY HICTHHHOCTH JIJIs1 (QOPMYITBL:

5. C moMoIIbi0 paBHOCHIIBHBIX IIPeoOpa3oBaHuil yoenuTbes, uto ¢popmyrna 3a1aun 1 papHocwiibHa Gpopmyiie . [lepeuncnuTs

HCIIOJIb3YEMbIC 3aKOHBI.




6. IIpoBepHUTH MPaBUIBHOCTD JIOTHYECKOTO PACCYKICHHS COKPAIIEHHBIM criocoboM. Kaxumu apyrumu cmocobaMu MOXKHO PEIIUTh
3Ty 3a7a4y?

“UsBectHo, uto Iletp u lBan OpaThs, wiu oHU oxHOKypcHUKU. Eciu [lerp u UBan Opatss, To Cepreit u HBan He OpaThs. Eciu
[erp u NBan oxHO-KypcHUKH, TO VIBaH 1 Muxaui Toxe ogHOKypcHuKH. CiieoBatensHo, win Cepreii u IBan Opatss, nnn 1Ban n
Muxauni 0THOKYPCHUKH .

7.Haittu CAH® cnenyromux GopMyn aByMs CIOCOO0AMHU a)TIOCTPOUB Ta0-JUITy HCTHHHOCTH; 0)C IIOMOIIBIO SKBHBAJICHTHBIX
npeoOpa3oBaHHIL:

xUz~0 @y UBz)®yU0BzU (Ox ® By);

8. Mcrnonb3ys ABa npeukara, 3aluIIuTe IPeIoKeHIe B BUAE (OPMYIIbI JIOTUKU NTpeIuKaToB: “Bee conpaTel xpabpeie”. 3anummre
OTpHIaHNE MO-TydeHHON (hOPMYITB ¥ IPUBEINTE €€ K IPeIBapeHHON HOpMaIIEHOI (hopMme.

9. Ins oprpada (puc. 1) HaiIUTE MHOKECTBO JOCTHKUMOCTH U MHOXE-CTBO KOHTPAOCTHKUMOCTH BEPIIUHEBI . BIICHHUTE, KAKUMU
cBolicTBaMHU 00JaiaeT OMHAapHOE OTHOILEHHUE, 3aaHHoe TpadoM . [TocTpoiite MaT-pUIly CMEKHOCTH U MAaTPUILy HHIHJICHTHOCTH,
3aHyMEpOBaB JIyT'H oprpada .

10. 3anymepyiiTe BepmHbI rpada (puc. 1) n ompenenuTe CTeNeHN BCexX ero BepiiH. Hapucyiite kakoi-1160 ocTOBHEIN oarpad
rpada . 3a-NUIIUTE MAaTPHUILy CMEKHOCTH U MaTPUILy HHIIMJCHTHOCTH rpada , 3a-HymepoBaB ero pedpa.

11. Iokaxwure, uto rpadel G1 u G2(puc.1) usomopdusl. [lnanapen mu rpad G2?

12. Onpenenure DUKIOMaTHIeCcKoe YUcio rpada (puc. 1). BericHHTE, MOXKHO JIM HApHUCOBATh Ipad , HE OTPHIBAS PYKH OT OyMaru u
He IIPOXO0-Js HU 10 OXHOMY pebpy aBaxasl. OTBeT 000CHYIITE.

13. BorsicuuTe, CKOJIBKO pebep Hy)KHO yaanuTh u3 rpada (puc. 1) mpu mocTpoeHuH ero Kapkaca. 3anymepyite BepliuHbl rpada u
MOCTPOTE KapKac AByMs criocodaMu (00X0[1 “B MIMPHHY”, 00X0 1 “B TIyOHHY’), HauaB 00X0/1 U3 BEPIIUHBI C MAKCUMATbHOM
CTEIEHBIO.

Bapuanr 2

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

2. Pemuth ¢ moMompto AuarpamMm Diinepa—BeHHa.

B otpsae u3 40 pebst 30 ymeror maBats, 27 yMEIOT UTPaTh B MIAXMATHl M TOJIBKO IIATEPO HE YMEIOT HU TOTO HU Ipyroro. CKOJIBKO
peOsT yMEIOT U I1aBaTh, ¥ UTPaTh B LIIAXMAThI?

3. MccnenoBaTh CBOMCTBA OTHOLIEHHS. SIBIISIETCS 1M OHO OTHOIIEHHEM HK-BHUBaJEHTHOCTH?

OtHomeHne «MeHbIe» (< ).

4. OnpenenuTs ¢ TOMOIIBIO TAONUIBI UICTUHHOCTH, PABHOCHUIIBHBI JIH (DOP-MYIIBL: U .

5. B ¢opmynne M30aBUTBCS OT ONEPALMN UMIUIMKALIMU U YIPOCTUTH C TOMOIIBIO paBHOCHIIBHBIX NTpeoOpazoBanuii. [lepeuncints
HCITOJIB3YEeMBIEC 3aKOHBI.

6. IIpoBepHUTH MPaBUIBHOCTH JIOTHUYECKOTO PACCYKICHHS COKPAIICHHBIM criocoboM. Kaxumu apyrumu ciocodamMu MOXKHO PEIIUTh
oty 3agauy? “IIpsiMble a 1 b Win nmapajuienbHbl, WK IEPECeKaloTCsl, UM CKpeIuBatoT-ca. [IpsiMble a u b nexaT B 01HOM
TUIOCKOCTHU M He TiepecekatoTcs. Eciay npsiMble JiexaT B OJHON MIIOCKOCTH, TO OHH HE CKperuBatoTcs. ClieoBa-TelbHO, IPSMBIE a U
b mapatensHbI”.

7. Haittu CAH® caenyrommx Gopmyn AByMs ClIOCOOaMHU a)IOCTPOUB TaO-JTHUIy HCTUHHOCTH; 0)C ITOMOIIBIO SKBUBAIEHTHBIX
npeoOpa3oBaHUIL:

@y®z)®xUz)®xUyUzUQx;

8. cione3yst nBa peuKaTa, 3alUIINTe PEIJIOKEHNE B BUAE (POPMyIIBI TOTUKH peauKaToB: “HekoTopsie XBaCTyHBI TPYCIUBEL .
3anuimure oTpU-LaHue MOJyYeHHOH (pOopMyYINbI U IPUBEIUTE ee K MpeIBapeHHON HOpMaib-HOH (opme.

9. [lnst oprpada (puc. 2) HalANTE MHOXKECTBO HOCTHXUMOCTH H MHOXE-CTBO KOHTPJOCTHXXUMOCTH BEPIIMHBI . BbIsICHUTE, KaKUMU
CBOicTBaMHM 00JataeT OMHApHOE OTHOINICHNE, 3afaHHOE TpadoM . [TocTpoiiTe MaT-pHIly CMEKHOCTH M MAaTPHUITY HHIHICHTHOCTH,
3aHyMepoBaB Iyru oprpaga .

10. 3anymepyiite BepinHbl rpada (puc. 2) U OnpeAeIuTe CTENEeHH BeeX ero BepiinH. Hapucyiite kKakoi-1100 0CTOBHBINH oarpad
rpada . 3a-IUIIUTE MATPUIIEI CMEKHOCTH M MHIIMJCHTHOCTH Ipada , 3aHyMepoBaB ero pedpa.

11. INokaxwure, uro rpadsr U  (puc. 2) mzomop¢Hsl. [Inanapen mn ?

12. Onpenenute HUKIOMaTHYECKOE YnCio rpada (puc. 2). BoisicHUTe, MOYKHO JIM HAPUCOBATh Ipad , HE OTPhIBasi PyKu OT Oymaru
U HE TIPOXO-/1s1 HU 10 OAHOMY peOpy aBaxkabl. OTBET 000CHYHTE.

13. BersicHATE, CKOIBKO pedep Hy)KHO ynanuTh i3 rpada (puc. 2) Ipy MOCTPOSHHUH €ro Kapkaca. 3aHyMepyHTe BepIInHbI rpada U
MOCTPOITE Kapkac AByMs crocobamu (06xof “B mmpuHy”, 06X01 “B IIyOHHY’), HauaB 00XO0 U3 BEPLIMHBI C MAKCUMAIIbHOI
CTEMEHbIO.

Bapuanr 3

1. ITycte A — MHOKecTBO AenuTenedl yucna 12, B — MHOeCTBO KOpHE ypaBHeHHs X2 — 6X + 5 = 0, C — MHOKECTBO HEYETHBIX
yucen X Takux, 4ro 3 £ x £ 12. 3anucars MHOXkecTBa A, B, C nepeunciieHnemM ux 3JIEMEHTOB U HAWTH AEB, BCC, (AEB) CC,
ACBCC.

2. Pemuthb ¢ momouipio AuarpamMm Jiinepa—BenHa.

Ha ypoxe nutepaTypsl yuuTens pelui y3HaTh, KTo U3 40 yueHnKoB Kk1acca unTtan kaurd A, B u C. PesynmbTaThl onpoca oka3alnuch
TAKOBbI: KHUTY A unTanu 25 ydqamuxcs, kKHury B — 22, kaury C — 22. Kuury A vy B unranu 33 yyenuka, A i C — 32, B unu C
—31. Bee tpu kauru npoun 10 ygamuxcs. CKOJNBKO y4€HUKOB IPOWIX 0 0JHOU KHUre? CKOJIBKO yJaluXCsl HE YUTAIU HU OJHOU
U3 3TUX TPEX KHUT?

3. MccnenoBaTh CBOMCTBA OTHOLIEHHS. SIBIISIETCS 1M OHO OTHOIIEHHEM HK-BHUBaJEHTHOCTH?

OrHomenue «oopiie TH60 paBHO» ().

4. [TocTpouTh TabIHIy HICTUHHOCTHU 7SI (POPMYIBIL:

5. C moMomIpi0 paBHOCHIIEHBIX IIPeoOpa3oBaHuil yoemuThes, 9to (hopMyrna 3amadu 1 seisercs TaBronorueil. [lepeanciurs
UCIIOJIb3YEMBIE 3aKOHBI.
6. ITpoBepHUTh MPaBUIBHOCTD JIOTHYECKOTO PACCYKICHHS COKPAIIEHHBIM criocoboM. Kakumu apyrumu cmocodaMu MOXKHO PEIIUTh




9Ty 3aaa4y?

“Ecnu B apajuiesorpaMMe IMaroHaJd B3aMMHO NEPICHANKYISIPHBI, TO 3TOT MapajuiesiorpaMm — pom6. B ntanHoM
mapaJureriorpaMMe THaroHai Il He B3aMMHO TepIIeHIUKYIIpHEL. ClIenoBaTenbHO, MapaieIorpaMM He ecTh poMo”™.

7. Haittu CAH® cnenyrommx GopmMyn AByMs CIIOCOOaMH a)IIOCTPOUB Ta0-TUIy HCTUHHOCTH; 0)C ITOMOIIBIO 9KBUBAIEHTHBIX
npeoOpa3oBaHMiA:

@xUQy®zUQy)~0x UGy U (z®x);

8. cmone3ys nBa penuKaTa, 3auIInTe PEIoKeHHe B BUIe (GopMysIsl JOTHKH IpeauKaToB: “Bee kHury mosnesnse”. 3anumuTe
OTpHUI[aHNE MOTY-UeHHOH (OPMYITBI B IPUBEIUTE €€ K IIPeIBapEeHHON HOpMalIbHOII hopMme.

9. [lnst oprpada (puc. 3) HaHANTE MHOXKECTBO AOCTHXUMOCTH M MHOXKE-CTBO KOHTPOCTHXXUMOCTH BEPLIMHBI . BbIsICHUTE, KaKUMU
cBOicTBaMH 00NaaeT OMHAapHOE OTHOIICHNE, 3aaHHOe TpadoM . [TocTpoiiTe MaTpHIly CMEKXHOCTH ¥ MaTPHILy HHIUACHTHOCTH,
3aHyMEpOBaB Ayru opr-pada .

10. dan veoprpad (puc. 3). 3aHymepyiiTe BepLIMHBI Tpada U olpee-IuTe CTeneHH Beex ero BepiurnH. Hapucyiite kakoii-nn6o
OCTOBHBIH NoA-Tpad rpada . 3anummTe MaTPHUILy CMEXKHOCTH M MAaTPHILy HHIIMAEHTHO-CTU rpada , 3aHyMEpOBaB ero pedpa.

11. INokaxkwure, ato Tpadsl U (puc. 3) n3oMopdHEL. SBnsercs mu rpad IUIaHAPHBIM?

12. Ompenenure nuKIOMaTH4ecKoe yucio rpada (puc. 3). BisicHUTe, MOXKHO M HAPUCOBATh Ipad , HE OTPBIBAs PYKH OT Oymaru
U HE TIPOXO-/1s1 HU 10 OHOMY peOpy aBaxkabl. OTBET 000CHYyHTE.

13. BersicHATE, CKOJIBKO pedep Hy)KHO ynanuThb i3 rpada (puc. 3) Ipu MOCTPOCHHUH €ro Kapkaca. 3aHyMepyHTe BepIInHEI rpada U
MOCTPOHTE KapKac AByMs criocobamu (06xox “B mmpuHy”, 00X01 “B INIyOHHY’), HauaB 00X0M U3 BEPIIMHBI C MAKCHMAIIBHOM
CTEMEHbIO.

Bapuant 4

1. I[IycTh A — MHOXECTBO YETHBIX YHCEI X TaKuX, 4To 3<x<10, B — MHOXe-cTBO nenuteneit uncna 21, C — MHOXECTBO MPOCTHIX
ancet, MeHbImx 12. 3anucaTh MHOKecTBa A, B, C mepeuncienuem ux snemMentos u Haittn AEB, BCC, (AEB) CC, ACBCC.

2. [Ipoananusupyiite U HapucyiTe AuarpaMMbl BeHa. B npenrnonoxennu, 4To 1000 ydaluiics B IKOJIE U3y4aeT XOTh OJHH U3
VKa3aHHBIX TPeX S3bIKOB, HAWUTH 0O0IIee YUCIIO YJaIIuXCsl B IIKOJIE, €U 36 YIamuxcsl U3y-4aloT aHTINHCKAH SI3BIK, 13 ygammxcs
U3ydaroT (paHIy3CKui S3BIK, 23 yJanuxcsa N3y4aroT HEMEIKIH S3BIK, 6 yJanuxcs N3y4aioT aHITHHCKAN 1 (paHITy3CKUH A3BIK, 11
YUaIUXCs U3Y4aroT aHITTMHUCKUIM M HEMELKUH S3bIK, 4 ydJaluxcs u3yqatoT GpaHily3cKuid 1 HEMELKUH s3bIK, 1 yuamuiicst n3yda-et
BCE TPH SI3bIKA.

3. UccnenoBath CBOICTBA OTHOLIEHUS. SIBIISETCS JIM OHO OTHOIIEHHEM 3K-BUBAJICHTHOCTH?

OrHomeHre mogo6us GUryp Ha IIOCKOCTH.

4. ITocTpouTs TabNUILy HCTUHHOCTH A (POPMYJIBL:

5. C moMomIpio paBHOCHIIBHBIX IIpeoOpa3oBaHuii yoeanTses, 9To (hopmyna 3axaun 1 seiserca nmporuBopedneM. [lepeuncints
UCTIOIb3YeMBIE 3aKOHBI.

6. ITpoBepUTh MPaBUIBHOCTD JIOTHYECKOTO PACCYKIECHHS COKPAILIEHHBIM criocoboM. Kakumu apyrumu cmoco6aMy MOXKHO PEILUTh
3Ty 3aaauy?

“Ecnu (yHKIUS HeTIpephIBHA HA JAaHHOM HHTEpBaJie M UMEeT Pa3HbIe 3HAKU Ha €T0 KOHI[aX, TO BHYTPU JJaHHOTO HHTEpBaja
(dyHkuus obpamaercs B Hyiab. OyHKIMs He oOpalaercs B Hy/lb Ha JAHHOM MHTEpBaJle, HO Ha KOH-LIaX MMEET pa3Hble 3HAKH.
CrnenoBatensHO, (QyHKIUS HE SBICTCS HETIpe-pHIBHOM .

7. Haittu CAH® cnenyrommx GopmMyn AByMsI CIIOCOOaMH a)IIOCTPOUB Ta0-JUIy HCTUHHOCTH; 0)C ITOMOIIBIO SKBUBAJIEHTHBIX
npeoOpa3oBaHMiA:

yYU@z®0zUy)® (x Uy)® B(y U Bz);

8. cmione3yst nBa peuKaTa, 3anIInuTe PeIIoKeHHe B BUIE (YOpMyIIbl JOTHKA PeauKaToB: “HekoTopsle ITHITHI yMEIOT TeTh .
3amumuTe oTpH-IaHUe MOIy4eHHOH (hOPMYITBI M IPUBEIHUTE €e K IPeABapEHHON HOpMab-HOH dopme.

9. [lnst oprpada (puc. 4) HalANTE MHOXKECTBO HOCTHXXUMOCTH M MHOXKE-CTBO KOHTPOCTHXXUMOCTH BEPLIMHBI . BbIsICHHUTE, KaKUMU
cBOIicTBaMH 00JNaiaeT OMHAapHOE OTHOIICHNE, 3a1aHHOE TpadoM . [TocTpoiiTe MaT-pUIly CMEXHOCTH M MAaTPHILY HHIHJICHTHOCTH,
3aHyMEpOBaB Ayru oprpaga .

10. 3anymepyiite BepiunHbl rpada (puc. 4) u onpeaenuTe CTeneHn Beex ero BepiinH. Hapucyiite kakoii-nmubo ocToBHBIN noarpad
rpada . 3a-MUIIKMTE MATPUIBI CMEKHOCTH M MHIMAECHTHOCTH Ipada , 3aHyMepoBaB ero pedpa.

11. INokaxkwure, uto Tpadsl U (puc. 4) n3oMopdHEL. SBnsercs mu rpad IUIaHAPHBIM?

12. Ompenenure DUKIOMaTHYECcKoe YUCIO rpada (puc. 4). BeisicHUTe, MOXKHO 1M HAPUCOBATH Ipad , HE OTPBIBAs PYKH OT Oymaru
U He IIPOX0-7d HU M0 OAHOMY pebpy ABakabl. OTBET 000CHYHTE.

13. BrIsicHUTE, CKOJIBKO pebep HY)KHO yOaluTh U3 rpada (puc. 4) mpu IOCTPOCHUH €ro KapKaca. 3aHyMepyHTe BEepIINHE Tpada |
MOCTPOHTE KapKac AByMs criocobamu (06xox “B mmpuHy”, 00X01 “B INIyOHHY’), HauaB 00X0M U3 BEPIIMHBI C MAKCHMAJIBHOM
CTEMEHbIO.

Bapuant 5

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

2. Pemuthb ¢ momouipio AuarpamMm Jiinepa—BenHa.

B reuenue Heneny B KMHOTEATpe JEMOHCTPUPOBAIHCH GritbMbl A, B n C. 13 40 MIKOJIBHUKOB KaXKAbIH MOCMOTPEI JIMOO BCE TPH
¢uema, mubo oxuH U3 TpexX. usM A Bumenu 13 mkonsHUKOB, GrtbM B — 16, ¢pumem C — 19. HaliTh, CKOIBKO YICHHKOB
MPOCMOTPEIH BCe TP (PHIIBMA.

3. UccnenoBaTh CBOMCTBA OTHOLIECHUS. SIBIISIETCS 1M OHO OTHOIIEHHUEM DK-BUBAJIEHTHOCTH?

OrHoleHue JeleHNs HALENO.

4. ITocTpouTh TaOIUIy HCTHHHOCTH JUISL (JOPMYIIBI:

5. C noMo1IpI0 paBHOCWIILHBIX IIPE0Opa3oBaHuil YOSAUTHCS, YTO (GOPMYIIBI M PaBHOCWIBHEL [lepeduncianTs Hcnoib-3yeMble
3aKOHBI.

6. IIpoBepUTH MPaBUIBHOCTH JIOTHYECKOTO PACCYKICHHS COKPAIICHHBIM criocoboM. Kaxumu apyrumu ciocodamMu MOXKHO PEIIUTh
9Ty 3agauy?




“Ecnu LeHbl BBICOKH, TO U 3apILlaTa BEICOKA. LIeHbI BEICOKM WM IIPUMEHSA-ETCS peryaupoBanue LeH. Eciau npumMensercs
perynupoBaHue LieH, To Het uHdusinun. HaGmonaercst undusinus. CrenoBatelbHO, 3apIuiaTa BbICOKa”.

7. Haittu CAH® cnenyrommx GopMyt ABYMs CIIOCOOaMH a)ITIOCTPOUB Ta0-JTHIY HCTUHHOCTH; 0)C ITOMOIIBIO SKBUBAJICHTHBIX
npeoOpa3oBaHHMIL:

(@z®x)®xUy)®x Uy UzUQx;

8. cronb3ys ABa Ipeukara, 3aluIIiTe IPEAI0KeHUE B BHIE (OPMYIIBI JIOTUKU NTPeIUKaToB: “Bee Mplmm mobsT cblp”. anummre
OTpHIIaHNE MOTYIeHHOI (POPMYITBI 1 IPHBEIUTE €€ K IIPeIBapeHHOI HOPMaIbHON GopMme.

9. Ins oprpada (puc. 5) HaiiiuTe MHOXKECTBO JOCTUKUMOCTH U MHOKE-CTBO KOHTPIOCTIXKUMOCTH BEPIINHBI . BRISICHUTE, KAaKUMH
cBoiicTBamMu obnanaer GMHApHOE OTHOLIEHHUE, 3aJaHHoe TpadomM . [locTpoiite MaT-pHIly CMEXHOCTH U MaTPHUILy HHIMACHTHOCTH,
3aHyMEpOBaB Ayru oprpada .

10. 3anymepyiite BepmnHbl Tpada (puc. 5) U onpeAennuTe CTENEeHN BeeX ero BepirH. Hapucyiite kakoi-mbo ocTOBHBIN noarpad
rpada . 3a-mUIIMTE MaTPULIBI CMEXHOCTH M MHIMIEHTHOCTH rpada , 3aHyMepoBaB ero pedpa.

11. Tokaxwure, uto rpadbl u (puc. 5) n3oMopdHbl. SBnsercs a4 rpad TUIAHAPHBIM?

12. Onpenenure DUKIOMaTHIECKOe YUCIO rpada (puc. 5). BeIsICHUTE, MOXKHO M HAPHCOBATH Ipad , HE OTPHIBAs PYKH OT OymMaru
U HE IIPOXO-A HU IO OTHOMY peOpy ABakasl. OTBET 00OCHYHTE.

13. BolsicHuTe, CKOJIBKO pedep Hy)KHO yAanuTh U3 rpada (puc. 5) mpu MOCTPOSHUH €ro Kapkaca. 3aHyMepyiiTe BeplIuHbI rpada 1
MOCTpPO¥TE KapKkac AByMs criocodaMu (00Xo1 “B MMpHHY”’, 00X01 “B TITyOHHY ), HauaB 00X0JI U3 BEPIIUHBI C MAKCUMATEHOM
CTEIEHBIO.

BapuanT 6

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

2. Pemute ¢ moMomipto quarpamm Jitnepa—BenHa.

B mwTyqHOM OTZEITEe Mara3uHa IOCETHUTENN OOBIYHO MOKYIAIOT JINOO OJUH TOPT, THO0 OJHY KOPOOKY KOH(eET, THOO0 OJIH TOPT U
0JIHY KOpoOKy KoH-(eT. B ouH 13 jaHE# 6110 TpoaHo 57 TopToB U 36 kopoOok koH(peT. CKoJIBKO ObLTO MOKynaTeiei, eciu 12
YeNOBEK KyITHWIN B TOPT U KOPOOKY KoH(peT?

3. UccnenoBaTh CBOMCTBA OTHOLIEHUS. SIBIISIETCS 1M OHO OTHOIIEHHUEM DK-BUBAJIEHTHOCTH?

OTHOIIICHHE TOXKIIECTBA

4. OnpenenuTh ¢ TOMOIIBIO TaONUIBI HCTHHHOCTH, PABHOCHIIBHEI JIH (OP-MYIIBL: H .

5. C moMo1sio paBHOCUIIBHBIX IIpeoOpa3oBaHuil yoeauTses, 9To GopMyna sBiIseTcs TaBTosorueil. IlepednciuTs HCIoIb3ye-Mble
3aKOHBI.

6. IIpoBepHUTH MPaBIIIEHOCTH JIOTHYECKOTO PACCY)KICHHS COKpAIIeHHBIM criocoboM. Kaxumu apyrumu crioco6amMu MOKHO PEIIUTh
9Ty 3aga4y?

“JInbo aymuropust ObLIa 3aKphITa, 100, €CIH IPEMOJaBaTellb OMO3/al, TO BCe CTYACHTHI YIIUTH B CTOJIOBYIO. Eciiu aynuTopus He
ObLTa 3aKpBITa, TO IPEMOJaBaTeNh He OI03/1al. ECITN Bece CTyACHTHI YIIUTH B CTOJIOBYIO, TO MIPErogaBaTens onosgan. CienoBaTensHo,
aymuTopHs He Obla 3aKphITa’.

7. Haittu CKH® crnenyromux GopMyn AByMst CIOCOOaMHU a)ITOCTPOUB Ta0-THILy HCTUHHOCTHU; 0)C MOMOMIBIO SKBUBAJIEHTHBIX
npeoOpa3oBaHHMIA:

@xUy)®xUz)® @@z Uy)Ux;

8. cmione3yst nBa mpemuKaTa, 3auIInTe IPEIIoKEHHE B BUAE (GOpMyIIBI IOTUKH IpeauKaToB: “HekoTopsie meTyxu ropAsTCsS CBOMM
xBocToM”. [lo-cTaBbTe 3HAK OTPHUILIAHUS MEPE]] MOITydeHHON (POPMYIOH U MPUBEANTE ee K PeiBapEHHON HOPMaJIbHOK Gopme.

9. [lns oprpada (puc. 6) HaiimuTe MHOXECTBO JOCTHXKUMOCTH M MHOKE-CTBO KOHTPIOCTIKHMOCTH BEPIIMHBI . BRIICHUTE, KAaKUMH
CBOicTBaMHM 00JataeT OMHApHOE OTHOINICHNE, 3afaHHOE TpadoM . [TocTpoiiTe MaT-pHIly CMEKHOCTH M MAaTPHUITY HHIHICHTHOCTH,
3aHyMepoBaB Iyru oprpaga .

10. 3anymepyiite Bepinubl rpada (puc. 6) U ONpeAeIuTe CTENEHH BeeX ero BepiinH. Hapucyiite Kakoi-1100 0CTOBHBIM moarpad
rpada . 3a-IMIIUTE MATPUIIEI CMEKHOCTH M HHIMICHTHOCTH rpada , 3aHyMepoBaB €ro pedpa.

11. INokaxwure, uro rpadsr U  (puc. 2) mzomop¢Hsl. [Inanapen mn ?

12. Onpenenute UKIOMaTHYECKOE YHUCHO rpada (puc. 6). BoisicHUTe, MOXKHO JIM HAPUCOBATh Ipad , HE OTPbIBasi PyKu OT Oymaru
U HE IIPOXO-As HH 0 OTHOMY peOpy aBaxkasl. OTBET 000CHYHTE.

13. BeisicHuTE, CKOJIBKO pedep HYXKHO yOauTh U3 rpada  (puc. 6) mpu MOCTPOCHUH €ro Kapkaca. 3aHyMepyiTe BepIIuHbI rpada U
MOCTPOITE Kapkac AByMs crocobamu (06xof “B mmpuHy”, 06X01 “B IIyOHHY’), HauaB 00XO0 U3 BEPLIMHBI C MAKCUMAIIbHOI
CTEICHBIO.

Bapuanr 7

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

2. Pemnth ¢ moMomuipto auarpamMm Diinepa—BeHHa.

A — IOIMHOXKECTBO MHOKECTBA HATYPAILHBIX YHCEII, KaXIbIH DJIEMEHT MHOXKECTBA A €CTh YHCIIO, KpaTHOE VITH 2, WK 3, WITH 5.
Haiiti 4uncio 51eMeHTOB B MHOXKECTBE A, ecii cpenu HuX umeercs: 70 uncen, KpaTtHeIX 2; 60 yncen, kpatHbIX 3; 80 ymcern,
KpaTHbIX 5; 32 yucna, kpaTHbIX 6; 35 uncen, kpatHbeix 10; 38 uuncen, kpatHbix 15; u 20 yucen, kpatHbix 30.

3. UccrenoBath CBOMCTBA OTHOMICHHS. SIBIISIETCS JIM OHO OTHOIIICHUEM 3K-BUBAJICHTHOCTH?

OTHOIIEHNE «KUTH B OJTHOM TOPOJEL».

4. [TocTpouTh TabIMIy HCTUHHOCTHU AJIs1 (POPMYIBIL:

5. C moMomIsi0 paBHOCHIIBHBIX IIPeoOpa3oBaHuii yoeanThes, 9T0 GOpMy-IIBl M PAaBHOCHIIBHBEL [le-pedrciiuTh HCHoIb3yeMble
3aKOHBI.

6. IIpoBepyUTH MPaBUIEHOCTH JOTHYECKOTO PACCYKIICHUS COKPAICHHBIM criocoboM. Kaknmu pyrumu crioco6amMu MOKHO PEIHTh
3Ty 3a1a4y?

“Ecnu [TaBen He BcTpeuan MBana, To mu6o MBan He ObUT Ha Nekuusx, noo [1asen mker. Ecau MBan Ot Ha nteknusix, To [1aBen
BcTpeuan MBana, u Cepreit 6611 B unTanbHoM 3aje nocie jekuuu. Ecnu Cepreit Obl1 B YMTanb-HOM 3aJ1€ MOCIE JEKUUH, TO 00




TTaBen ne ObL Ha JekiusX, 1100 ITasen mker. CiaenoBarensHo, MBan He ObUT HA JIEKITUAX. .

7. Haiitu CKH® cnenyromux ¢opmyst 1ByMs criocodaMu a)[IOCTPOUB Ta0-JIUILYy HCTHHHOCTH; 0)C MOMOIIBIO SKBUBAJICHTHBIX
npeoOpa3oBaHMii:

(yU@zU (x® @z)) ® (x Uy) ® Oz

8. Mcnonp3ys 1Ba mpenukara, 3anuuinTe npeaiokeHre B BUe GopMyIbl JOTHKY MPeauKaToB: “Bee xpaOpelbl 10CTOWHBI CllaBbl”.
[TocraBbTe 3HAK OTPULIAHMS IIEpe MOITy4eHHOH (GopMyroit u npuseaute ee k [THD.

9. lns oprpada (puc. 7) HAMIUTE MHOXKECTBO JOCTHKUMOCTH H MHOXE-CTBO KOHTPIOCTHKUMOCTH BEPIIUHBI . BBIACHHUTE, KAKMMHU
cBolcTBaMHU 00Ja1aeT OMHApHOE OTHOIIEHNUE, 3aaHHOe TpadoM . [TocTpoiiTe MaT-pUIly CMEXKHOCTH U MAaTPUILy HHIHICHTHOCTH,
3aHyMEpOBaB JIyT'u oprpada .

10. 3anymepyiiTe BepmiuHbI rpada (prc. 7) ¥ ONpenennuTe CTEIeH: BeeX ero BepmnH. Hapucyiite kakoif-mn6o ocToBHEIH moarpad
rpada . 3a-mUIIUTE MATPUIEI CMEXKHOCTH M HHIUACHTHOCTH rpada , 3aHyMepoBaB ero pedpa.

11. [oxkaxwure, uto rpadpl u (puc. 2) nzomopdusl. [Inanapen mu ?

12. Onpenenure nuKIOMaTHdeckoe yucio rpada (puc. 7). BeisicHUTE, MOXKHO 11 HApHCOBaTh rpad) , HE OTPBIBast pyKu OT Oymaru
U He IIPOXO-As HU TI0 OTHOMY peOpy aBakasl. OTBET 00OCHYHTE.

13. BersicHUTE, CKOJIBKO pedep HyKHO ynanuTh u3 rpada (puc. 7) Ipu NOCTPOEHHUH €ro Kapkaca. 3aHyMepyHTe BepIIuHbI rpada u
MOCTPO#TE KapKac AByMs criocodaMu (00Xo[1 “B IIMPHHY”’, 00X0 “B IyOHHY’), HauaB 00X0/1 U3 BEPIIHHBI C MAKCUMATbHOM
CTEIEHBIO.

Bapuanr 8

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

2. Pemnth ¢ momompto AuarpamMm Diinepa—BenHa.

B cniopruBHOM narepe 65% pebat ymeroT urpats B Gyroon, 70% - B Bo-neitbon u 75% - B 6acker60s1. KakoBo HanMeHbIIIEE YHUCIIO
peOsAT, yMEIO-IIUX UIPaTh U B GyTOOJ, U B BOJICHOOI, 1 B 6ackeT00:1?

3. UccnenoBath cBOICTBA OTHOLIEHUS. SIBIISETCS JIM OHO OTHOIIEHUEM 3K-BUBAJICHTHOCTH?

OTHOIICHNE MTapAIIIETbHOCTH TPSIMBIX.

4. IlocTpouTh TabIMILy UCTUHHOCTHU AJIS1 (GOPMYIBI: .

5. B dopmyne M30aBUTBH-CSI OT OIEpalK NMILTMKALUK U YIIPOCTHTH C IIOMOIBIO PABHOCWIBHBIX IIpeoOpa3oBanuii. [lepeunciants
HCIIOJIb3YeMBIE 3aKOHBI.

6. IIpoBepHUTh MPaBUIBHOCTD JIOTHYECKOTO PACCYKICHHS COKPAIICHHBIM criocoboM. Kaxumu apyrumu cmocodaMu MOXKHO PEIIUTh
3Ty 3a7a4y?

“Ecnu s Oyay TOBOPHTH TIPaB.Iy, TO MEHS IPOCIABUT IPOCcToit Hapos. Eciu s Oyay nraTh, TO MEHS POCIIaBAT OOraThIe M 3HATHBIC.
Ho 51 momxeH ToBo-puTh MPaBAy WM JITaTh. 3HAUYUT MEHS NIPOCIABUT IIPOCTON HAPOJ MIIH IIPO-CIIABST OOraThle M 3HATHBIE .

7. Haittu CKH® crnenyromux GopMy AByMs CIocOOaMu a)ITIOCTPOUB Ta0-JHILy HCTUHHOCTHU; 0)C MOMOIIBIO SKBUBAJIEHTHBIX
npeoOpa30BaHMIA:

(xUy~0xUz)® (x®y)UzUdy;

8. Mcnone3ys nBa mpenukaTa, 3alUIINTe MPeIoxKeHHEe B BUae (GopMyIsl JOTUKH IpeauKaToB: “HekoTopsle MOYTaNbOHBI HE JIFO0ST
co0ax”. [To-cTaBbTe 3HaK OTPULIAHUS IIEpE]] TOIydEeHHON (GOPMYIION 1 IPUBEANTE e K NpeJBapEHHON HOPMaIILHOH (opMme.

9. [lns oprpada (puc. 8) HaiimuTe MHOXECTBO JJOCTHXKUMOCTH M MHOKE-CTBO KOHTPIOCTIKHIMOCTH BEPIINHBI . BRIICHNTE, KaKUMH
cBOlicTBaMHM 00JaiaeT OMHApHOE OTHOIICHNUE, 3aaHHOe TpadoM . [TocTpoiiTe MaT-puIly CMEXXHOCTH M MAaTPHUITy HHIHJICHTHOCTH,
3aHyMepoBaB Jyru oprpaga .

10. Tan Heoprpad (puc. 8). 3aHyMepyiTe BepIIMHBI Tpada U ONpee-IuTe CTENEHH BCeX ero BepiinH. Hapucyiite kakoi-1m6o
ocTOBHBIH moa-rpad rpada . 3anumuTe MaTPUIy CMEKHOCTH W MaTPHILy HHIIMCHTHO-CTH Ipada , 3aHyMepoBaB e€ro pedpa.

11. INokaxkwure, uto rpadsr U (puc. 2) nzomop¢Hsl. [lnanapen mu ?

12. Onpenenute UKIOMaTHYECKOe Yo rpada (puc. 8). BeisicHHTE, MOKHO JIM HApUCOBaTh rpad , He OTPHIBAs PYKH OT OymMaru
U HE ITPOXO-As HH TI0 OTHOMY peOpy aBaxkasl. OTBET 000CHYHTE.

13. BersicHHTE, CKOJIBKO pedep HyKHO ynanuTs i3 rpada (puc. ) mpu MOCTpOSHHH €ro Kapkaca. 3aHyMepyHTe BepIIuHbI rpada u
MoCTpoiiTe Kapkac AByMs criocobamu (00xo[ “B mupuHy”’, 00X01 “B I1yOMHY ), HauaB 00X0/1 U3 BEPIINHBI C MAKCUMAJIbHOM
CTEMEHBIO.

BapuanT 9

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

2. Pemuts ¢ noMopto quarpamm Jilnepa—BenHa.

B rpynmne u3 100 TypuctoB 70 4enoBek 3HAIOT aHTIIMHCKHUMA S3bIK, 45 4e0-BeK 3HAIOT (hpaHIy3CKuil A3bIK U 23 yenoBeka 3HaloT 00a
A3bIka. CKOJIBKO TypHCTOB B TPYIIIIE HE 3HAIOT HU (PPAHITYy3CKOTO, HU aHIIIMHCKOT0?

3. UccnenoBath CBOICTBA OTHOLIEHUS. SIBIISETCS JIM OHO OTHOIIEHHEM 3K-BUBAJICHTHOCTH?

OTHOIIICHNE (GKUTH 3Ta’KOM BBIIIEY.

4. ITocTpouTs TabNUILy HCTUHHOCTH A (POPMYJIBL:

5. C moMoIIpi0 paBHOCUIIBHBIX IPeoOpa3oBaHuil yOemuThes, 9To opMyna  sBIsieTca TaBTojoruei. [lepeuncnnTs UCoabp3yeMble
3aKOHBI.

6. IIpoBepuTh NPaBUIBHOCTB JIOTUUECKOTO PACCYKAECHUS COKpaIlleHHbIM crioco0oM. Kakumu ApyruMu croco6aMy MOXHO pEIUTh
3Ty 3a1a4y?

“Ecnu ThI Oy#els TOBOPUTH NPABAY, TO TeOs BO3HEHABUAAT OoraThle U 3HATHBIE. Eciu ThI Oynens Arate, To Te0s BOSHEHABUAUT
npoctoit Hapoa. Ho Thl 10JKeH rOBOPUTH MpaBay WM JraTh. 3HAYUT, T€Osl BOZHEHABUAAT OOTaThle U 3HATHbIE WK TeOs
BO3HEHABUUT MPOCTOM Hapon .

7. Haittu CKH® cnenyromux GopMyn AByMst CIIOCOOaMHU a)ITOCTPOUB TAOJIUIy HCTUHHOCTH; 0)C TIOMOIIBIO DKBUBAJICHTHBIX
npeoOpa3oBaHMii:




zUy®xUOx)~(@z«x)UyU z;

8. Hcrionb3ys Ba Ipeukara, 3aluiIkTe IpeaoKeHUE B BUE ()OPMYIIbI JIOTHKU NTPEAUKATOB: “Bee TaHIOpHI - cTpoitHbIe monu’”.
ITocTaBpTe 3HAK OTPUIAHUS Hepe MOTYIeHHOH (HOopMyIIoil 1 MpUBEIUTE ee K peaBapeHHOI HOpMaIbHOU GopMe.

9. lns oprpada (puc. 9) HaiinuTe MHOXECTBO JOCTHKUMOCTH U MHOKE-CTBO KOHTPIOCTIDKHIMOCTH BEPIINHEI . BRISICHUTE, KaKUMH
cBoiicTBamMu oOanaer GMHApHOE OTHOLIEHHUE, 3aJaHHoe Tpadom . [locTpoiite MaT-pHIly CMEXHOCTH U MaTPHUIy MHIMACHTHOCTH,
3aHyMEpOBaB JIyT'u oprpada .

10. 3anymepyiite BepmuHbI rpada (prc. 9) U onpenennuTe CTEIeH: Beex ero BepmnH. Hapucyiite kakoif-mbo ocToBHEIH moarpad
rpada . 3a-IUIIUTE MATPULIBI CMEXKHOCTH M MHIIUAGHTHOCTH Ipada , 3aHyMepoBaB ero pedpa.

11. Tokaxwure, uto rpadpl u (puc. 2) uzomopdusl. [Inanapes au ?

12. Onpenenure DUKIOMaTHIecKoe gucio rpada (puc. 9). BrisicHUTE, MOXKHO M HApHCOBATh Ipad , HE OTPBIBAs PYKH OT OymMaru
U HE IIPOXO-As HH IO OTHOMY peOpy ABaxkasl. OTBET 000CHYHTE.

13. BorsicuuTe, CKOJIbKO pebep HY)KHO yaanuTh u3 rpada (puc. 9) mpu NOCTPOCHUH €ro Kapkaca. 3aHyMepyiTe BepIiuHbl rpada u
MOCTPO¥TE KapKac AByMs criocodaMu (00Xo[1 “B MIMPHHY”, 00X0 “B TIIyOHHY’), HauaB 00X0/1 U3 BEPIIUHBI C MAKCUMATbHOM
CTEIEHBIO.

Bapuanr 10

1. Iycts A = {n%n — npoctoe uucno, n<20}, B = {n%n — neuernoe umcno, n<20}. Haiitu A\B, B\A, AEB, ACB.

2. Pemuth ¢ moMopto quarpamm Jitnepa—BenHa.

W3 64 cTyneHTOB Ha BONIPOC, 3aHUMAIOTCS JIK OHU B CBOOOJHOE BpEMs CIOPTOM, YTBEPAUTENBHO OTBETUIIN 40 4eoBeK; Ha BONPOC,
JFOOST JIM CITymaTh My3bIKy 30 OTBETHIIM YTBEPAUTEIBHO, TIpHYeM 21 CTYIEHT 3aHH-MAIOTCSI CIIOPTOM H JIFOOST My3bIKy. CKOJIBKO
9eI0BEK HE YBIEKAIOTCS HU CHOPTOM, HU MY3BIKOI?

3. HccnenoBaTh CBOMCTBA OTHOLIEHHS. SIBIISETCS 1M OHO OTHOIIEHHEM HK-BHUBaJIEHTHOCTH?

OTHOIIICHNE TIePIICHANKYIIIPHOCTH PAMBIX.

4. ITocTpouTs TaOIUIy HICTHHHOCTH JUISL (JOPMYIIBI:

5. B popmyne u30aBUTHCS OT 3HAKOB UM-IUIMKALMU U SKBHBaJeHIMH. C MOMOIIBIO paBHOCHIIBHBIX TPeoOpa3oBaHuil yOeauThes,
YTO OHa paBHOCWIbHA (opmyrte . [lepeunc-1nuTh HCIOIb3yeMble 3aKOHBL.

6. [IpoBepUTH PABUIIBHOCTH JIOTHIECKOTO PACCYKACHUS COKPAIIEHHBIM criocoOoM. KakuMu ApyruMu crmoco6aMy MOXKHO PEIUTh
9Ty 3aaa4y?

“Ecnu CTyJeHT MHOTO 3aHHMAETCs, TO OH YCIIEIIHO caaeT dk3aMeHbl. CTy-eHT He caal sk3aMeHbl. ClefoBaTebHO, OH 3aHUMAICS
Maino”.

7. Haittu CKH® crnenyromux GopMyn AByMs CIIOCOOaMHU a)ITOCTPOUB Ta0-JHITy HICTUHHOCTHU; 0)C MMOMOMIBIO SKBUBAJICHTHBIX
npeoOpa3oBaHMiA:

xUzU (x ®y)) ® O(y®z)®Qz;

8. cmione3yst 1Ba peuKaTa, 3anIInTe PeIIoKeHHe B BUIE (POPMyIIBI JOTHKA NPeauKaToB: “HekoTopbie IeBUITBI yMEIOT
TaHueBaTs . [locTaBhTE 3HAK OTPHLIAHUSA IEepe] HOTyIeHHOH (hOpMyYIOH U MpUBEIHUTE ee K IIPeABa-PEHHON HOpMAIBHOH opMme.
9. [lnst oprpada (puc. 10) HaliaNTE MHOXKECTBO TOCTHXXUMOCTH 1 MHO-)KECTBO KOHTPJOCTHXXUMOCTH BEPLIMHBI . BblsicHHTE,
KaKAMH CBOMCTBa-MH 00J1alaeT OMHApHOE OTHOIIEHHE, 3a1aHHoe rpadom . ITocTpoiite MaTpHIly CMEXHOCTH U MAaTPHILY
WHIOUACHTHOCTH, 3aHyMEPOBAaB Ayrd opr-pada .

10. 3anymepyiite BepiuHbl rpada (puc. 10) u onpenenute creneny Beex ero BepnH. Hapucylite kakoid-mu0o oCTOBHBIN
noarpa¢ rpacda . 3anMIINTe MaTPULBI CMEXHOCTH U MHIMJICHTHOCTH rpada , 3aHymMepo-BaB ero pedpa.

11. INokaxkwure, uto rpadsr U  (puc. 10) momopdHsL. SBnsercs i rpad MmraHapHBIM?

12. Onpenenure nuknomMaTudeckoe uncio rpadga (puc. 10). BersscHUTE, MOKHO JTH HApPUCOBATh Irpad , HE OTPHIBAs PYKU OT OyMaru
U He IIPOX0-7d HU M0 OZHOMY pebpy ABaxkabl. OTBET 000CHYHTE.

13. BeIsicHUTE, CKOJILKO pedep HyKHO yaanuTh u3 rpada (puc. 10) mpu MOCTPOCHUU €ro Kapkaca. 3aHyMepyiTe BepIIuHbI rpada
U TIOCTPONTE KapKac AByMs criocobaMu (00xox “B IUPHHY”, 00X01 “B TIIyOMHY ), HA9aB 00X0]] M3 BEPIINHEI C MAKCHMaIbHON
CTEMEHbIO.

5.3. ®oH/ OLIEeHOYHBIX CPEICTB

S:\Student\Education\Kadenpa MCuT\Ipimran\{uckpernas maremarnka\7.@OC

5.4. IlepevyeHb BU/I0B OLIEHOYHBIX CPEACTB

KOHTpOJ'IBHLIe BOINPOCHI 1A IMTPOBECACHUA TCKYILIETO KOHTPOJIA. KOHTpOJ’ILHLIe BOIIPOCHI 1A MMPOBCACHUA HpOMC)KyTO‘IHOfI
aTTeCTallu 110 UTOraM OCBOCHUA JUCHUIIIIMHBI. KOHTpOJ’IBHaS[ pa60Ta. Tectrr

6. YA EBHO-METOANYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJINHBI (MOYJIS)

6.1. Pexomenayemas quteparypa

6.1.1. OcHoBHas JIUTEpaTypa

ABTOpBI, COCTABUTEITN 3arnmaBue, pa3MeIIcHIe WsnatensctBo, roa | Komwmu-Bo
JI1.1 |Cenosa H.A., Cenos JuckperHas mareMaTuka. 3aauu MOBBIIIICHHOH CIIOKHOCTHU: Caparos: A [In 0
B.A. [IPAKTHKyM Op Menua, 2018
http://www.iprbookshop.ru/71561 . html
JI1.2 [ Xycamnos A. A. JluckperHas MaTeMaTHKa: Y4ebHoe mocobue Caparos: Aii IIn 1
http://www.iprbookshop.ru/85811.html Ap Menua, 2019




ABTOPBI, COCTaBUTEITH 3armaBue, pa3MelIeHne WznarensctBo, rox | Kommu-Bo
JI1.3 [Xycamnos A. A. JuckperHas matemMaTtuka: YdedHoe nocobue amst CITIO Caparos: 1
http://www.iprbookshop.ru/86136.html IIpodobpazoBanue
,2019
6.1.2. JlonosiHuTEIBbHAA JIUTEPATypa
ABTOPBI, COCTABHTEIH 3armaBue, pa3MelIeHne W3natensctBo, rox | Komma-Bo
JI2.1 |Ilo3musaxos C. H., JuckperHas MmareMaTuka: yueOHUK JJ1s1 By30B M.: Axkanemus, 16
Pei6un C. B. 2008
JI2.2 | Jdpmran E.A., OCHOBBI TUCKpETHOU MaTeMaTUKU. MHOXecTBa. DIeMEHThI Hopunsck, 2001 38
Boiinosa O.H. MaTeMaTHueckoit Joruku, ['padsr: Yued. mocodbue
JI2.3 |HoBukoB ®.A. JuckperHast MaTeMaTHKa AJIs1 IPOTPAaMMHUCTOB: Y UeOHUK JIs CII6.: Mutep, 2001 41
BY30B
JI2.4 |Mockunosa I'.1. JuckperHas marematuka. MaremaTHka Jisi MEHEKEpa B M.: Jloroc, 2000 18
IpUMepax U yIpakHeHUsIX: Y4ued. mocobue 11t By30B
6.1.3. MeTtonnyeckue pa3padorTku
ABTOpBIL, COCTaBUTENU 3arnaBue, pa3MelleHUe W3natenscrBo, ron | Konnu-Bo
JI3.1 |Hopunsckuit muaayctp. | duckpernas matemaTnka. KomOunaTopuka. Teopus rpados: Hopunsck, 2005 4
HH-T; COCT. METOJ. YKa3aHUS K MPaKTHYECKUM 3aHSATHIM
0O.B.Cu3sosa,
E.A. Jlpimran

6.2. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIeKOMMYHMKAMOHHO¥ ceTu "UHTepHeT"

31 |3neKrp0HHbH71 kataror HTUU http://biblio.norvuz.ru

6.3.1 Ilepevyens NporpaMMHOro odecneyeHust

6.3.1.1 | MS Windows 7 (Homep nurien3un 62693665 ot 19.11.2013)

6.3.1.2 | MS Office Standard 2013 (Homep munensuu 62693665 ot 19.11.2013)

6.3.1.3 | MathCAD 15 (3axa3 Ne2564794 ot 25.02.2010)

6.3.1.4 | Free Pascal

6.3.1.5 | Pascal ABC.NET

6.3.2 Ilepeyenb HHGOPMAIMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUIIJIMHBI (MOAY JIS)

7.1]403- nabopaTopus BUPTYaJIbHOTO MOJETHPOBAHUS. (CIEHUATN3UPOBAaHHbIN KoMITbIOTepHBIH Kiace kKageapst UC u T (10
pabouux crannuii Ha 6a3e PC (10 kommbrorepos (Intel Core 2 Duo E6550 2.33GHz, 316 O3V, HDD 160 I'6)),
00BEIMHEHHBIX B JIOKAJIBHYIO CETh;

7.2 (211 — nmabopaTopus NPOEKTUPOBaHHI HHOOPMATMOHHBIX CHCTEM - KITacC TepMHHANBHBIX cTaHnuil Sun Ray 207 (10 ex) ¢
JOCTYIIOM K CHIEIHATTI3UPOBAaHHOMY ITPOTPAMMHOMY 00eC-TICIEHHIO

7.3 | 408 — MynbTEMETMHHBIN KOMITBIOTEPHBIN K1acc, 11 kommerorepos (Intel Pentium(R) G3420 3.20GHz, 2I'6 O3V, HDD 500
I'6)

7.4 1412 — mabopaTopusi TEpMUHAIBHBIX pecypcoB, 12 kommbrorepoB (Intel Pentium(R) G850 2.90GHz, 2I'6 O3V, HDD 320
I'6)

7.5 [407 - mynpTUMeANITHBIN TeKITHOHHBIH K1acc 12 xommbiotepoB (Intel Pentium(R) G850 2.90GHz, 2I'6 O3V, HDD 320 I'6),
MOIKITFOUEHHBIE K Tipoekropy Toshiba TLP-471.

7.6 | CepBepHOE 000pyaOBaHHE:!

7.7 | TepMuHANBEHBIC cepBepa ynpanieHus Sun Ray wmentamu Sun Fire V210 (2 mT),

7.8 | repmuHanbsHBIN cepBep pabotel B Windows Server 2003 R2 na 6a3e Sun Fire 4200,

7.9 | aiinoserii ceprep IBM x3250, BupTyanbHsIii cepep 6a3 maHHbIX Ha matgopme VM Ware ESXi 4)

7.10 | Hoctyn B cetb MHTEpHET: KaHanm 512/256 Kout/cek.

8. METOAUYECKHUE YKA3ZAHUWSA JJIS1 OBYYAIOIUXCS IO OCBOEHUIO JUCHTUIIJIMHBI (MOAY JIST)

CamocrosTensHast paboTa CTyAEHTOB CIIOCOOCTBYET TITyOOKOMY YCBOGHHS YIEOHOTO MaTepHaja U Pa3sBUTHIO HABBIKOB
camooOpa3zoBanusi. CaMocTosITeNIbHAA padoTa MPEANoaraeT CleAyIoe COCTaBIIoNe: padoTa ¢ TEKCTaMH: yIeOHUKaMH,
CIIPaBOYHUKAMU, JOTIOJIHUTEIILHON JINTEPATYPOH, a TakKe MpopabOTKa KOHCIICKTOB JISKIMH; paboTa HaJ TEMaMHu JUIs
CaMOCTOSATEIHHOTO M3YIEHIS;yIacThe B paboTe CTYJCHYECKIX HaydHBIX KOH(EpeHINit; MOATOTOBKA K IK3aMEHY.

Kpome 6a30BbIX yIEOHUKOB PEKOMEHIYETCSl CAMOCTOSTEIFHO HCI0Ib30BaTh UMEIOIIUECS B OUOIHOTEke yueOHO-METOIUUECKIE
noco6ust. HesaBucumo ot Buzia yueOHMKa, paboTa ¢ HUM JOJDKHA IIPOMCXOUTH B TEUEHHE BCero cemecrpa. DddexruBHee paboTaTh




¢ y4eOHUKOM He TI0CIIe, a epe]] JeKIHei.

ITpy 03HAKOMIJICHUH C KAKMM-TH0O0 Pa3iesioM PEeKOMEH/YeTCsl IPOYHTATh €ro LEIMKOM, CTapasch YJIOBHTH OOIIYIO JIOTHKY
M3JI0KEHUS TeMBl. MOYKHO COCTaBUTh MX KPATKAN KOHCIEKT.

Cremnenp ycBOGHHS MaTepHajia IpoBepseTcs CISAYIONMMHI BUAaMH KOHTPOJISL: TEKYIIHI (OIIPOC, KOHTPOJIBHBIE PAOOTHI); 3aIiTa
MPAaKTHYECKUX PadOT; MPOMEXKYTOUHBIH (IK3aMeH).

Dk3aMmeH — (hopMa NTOTOBOH IIPOBEPKU 3HAHUIT CTYIICHTOB.

Jlns yeremHo# caayn 3Kk3aMeHa He0OXO0IMMO BEITIOTHUTH CIISAYIOMINE PEKOMEHIAIIMN —TOTOBATHCS K SK3aMEHY CIIETyeT
CHCTEMaTH4EeCKH, B TEUCHUE BCErO ceMecTpa. MIHTeHCHBHAS OATOTOBKA HOJKHA HA4aThCS HE MO3HEE, YeM 32 MECSI-TI0NITopa 10
sK3aMeHa. JlaHHbIe epes 5K3aMEHOM TPH-4YeThIpe AHS 3 (EeKTHBHEES BCEro UCIOIb30BATh ISl HOBTOPEHHS M CUCTEMaTH3alUH
MaTtepHaa.

PexoMenryemble CpeIcTBA, METO/IBI O0YIEHHS, CIOCOOB! YIeOHON ESTEIFHOCTH, IPUMEHEHHE KOTOPBIX JUIS OCBOCHUS KOHKPETHBIX

Mozyrneit paboueit yae6Ho# nporpamMmel Hanbosee 3 heKTHBHO:

— 00ydeHHe TEOPETHUECKOMY MaTepHaly PEeKOMEH/yeTCsl OCHOBBIBATh Ha OCHOBHOI! U JIOTIOJTHUTENBHOM JITEpaType,
pEKOMEHIIyeTcsl B Hadalle CeMecTpa 03HAaKOMHTH CTYACHTOB € IPOTPaMMOil TUCIUIUINHEL, IEPEIHEM TEOPETHIECKIX BOIIPOCOB JIIS

TEKyILETO IMPOMEKYTOYHOTO M HTOTOBOTO KOHTPOJIS 3HAHUI, YTO OPUEHTUPYET U MOOILIPHUT CTYICHTOB K AKTUBHOIT
CaMOCTOSTEIBbHOH padorTe;

- PEKOMEHIyeTCs POBOIUTE JICKIIMOHHBIE 3aHATHS C MCIOIb30BaHNEM MYIbTUMEANIHON TEXHUKH (TTpoekTopa). Ha mepsom
3aHATHU JI0 CTYACHTOB JOJDKHBI OBITH TOBEACHBI TPEOOBAHNS [0 OCBOCHHIO MaTepraia, IpaBrjla HAMCAHUS U CAAYH IPAKTHICCKOH
paboTEhL, IepedeHb PeKOMEH1yeMoit uTepaTypsl. JXKenaTensHo mpoBecTH 0030p TeM, KOTOpPbIE OyAyT H3y4eHBI B TEYEHHE CEMECTpa C
TEM, YTOOBI CTYZICHTHI 00JIee OCO3HAHHO TTOJIXOJMIIN K BBIIOJTHEHUIO paboT. Tawke 4acTh 3aHATHH IPOBOASATCS B aKTHBHOM U
MHTEPaKTUBHOM (hopme.YdeOHBII NpoIiece, ONMPATOMINICS Ha HCIIOIb30BaHNE HHTEPAKTHBHBIX METOIOB OOYIEHHS, OPTaHU3YeTCs C
y4eTOM BKJIIOUCHHOCTH B IIPOIIECC MIO3HAHUS BCEX CTYACHTOB IPyIbI Oe3 uckmoueHus. CoBMeCTHasI AeATeIbHOCTh 03HAYAET, UTO
KaX[bIii BHOCUT CBOH 0COOBIH MHANBHUIYaIbHBIN BKIAJ, B X0/1€ pPaOOTHl HAET 0OMEH 3HAHUSMHU, HACSIMH, CIIOCOOAMH JIEATEIEHOCTH.
OpraHu3yroTCsl HHANBUIyalIbHAS, TapHast ¥ TPyIHoBas paboTa, UCIOIb3YeTcs MPOeKTHAs paboTa, POJIEBBIC UTPHI, OCYIIECTBIIACTCS
paboTa ¢ TOKyMEeHTaMH U pa3INIHBIMA HCTOYHUKAMH HH(popManuy u T.14.. IHTepakTHBHEIE METOABI OCHOBAHBI Ha MPHUHIIAIIAX
B3aMMOJICHCTBUS, aKTUBHOCTH 00y4aeMbIX, OIIOpe Ha TPYNIIOBOM OMBIT, 00s3aTenbHON 00paTHO# cBa3u. Co3maercs cpena
00pa30BaTEeNbHOTO OOIIEHHS, KOTOPAsk XapaKTePU3yEeTCsl OTKPBITOCTBIO, B3aMMOEHCTBUEM Y4aCTHUKOB, PABEHCTBOM MX
apryMEHTOB, HAKOIJICHHEM COBMECTHOTO 3HaHMS, BO3MO)KHOCTHIO B3aNMHOM OIICHKH M KOHTPOJIS.




