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[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
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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

MareMaTnka, ”HGOpMaTHKa ¥ IPorpaMMHPOBaHHE

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

MOCTIEYIONINX TUCITATUTAH

1.3 | OBnageHne TEOPETUIECKIMU U MIPAKTHUECKUMH METOJaMU AUCKPETHBIX peoOpazoBaHUN

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

1.5 IloaroroBka KBaJ'II/ICbI/IL[I/IpOBaHHLIX CIICHUAJIUCTOB, 3HAIOIINX TCOPETUICCKHUEC OCHOBBI Z[PICKpCTHOﬁ MaTCMaTHKU U

YMEIOIIUX UX UCIIOJIB30BAaTh B HpaKTquCKOﬁ ACATCIIBHOCTH IIPpU CO3JaHUHN U p€aIn3alilui aJITOPUTMOB pCIHCHI/II\/'I
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

npeaniecTBywniee:

2.2.1 | HeueTkas noruka

2.2.2 |T'ubpunnsle cetn

2.2.3 | HelipoHHble ceTH

2.2.4 | TexHONOTUH MTPOTPaMMHUPOBAHUS

2.2.5 | Teopust uH(DOPMAIIOHHBIX TIPOIIECCOB M CUCTEM

2.2.6 | Jluareuctruveckoe odecredeHne nHPOPMAIIMOHHBIX CHCTEM

2.2.7 | ba3el naHHBIX

2.2.8 | UaTennekryansHbIe HHPOPMAIOHHBIE CHCTEMEI

2.2.9 | Heuerkas noruka

2.2.10 | HeliponHsle cetu

2.2.11 | TexHOJIOTUY TIPOTPAMMHPOBAHUS

2.2.12 | Teopust nHGOPMAIIHOHHBIX IPOLECCOB U CHCTEM

2.2.13 | ba3bl JaHHBIX

2.2.14 | UnTemnekryanbHble HTHYOPMAITHOHHBIE CUCTEMBI

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCHUIIJTMHBI

(MOJYJIS)

YK-2: Cnioco0eH onpeaeasiTb KPYr 3a1a4 B paMKaXx MOCTABJIEHHOM 1eJIM U BHIOUPATh ONTUMATIbHBIE CIIOCOOBI UX pPelleHusd,

HCXOJS U3 eIiCTBYIOINMX NIPABOBBIX HOPM, HMEKOIIHNXCS PECyPCOB M OTPAHMYCHUH

3HarTh:

YMeTh:

Baanern:

OIIK-1: CnocoGeH npuMeHSATh eCTeCTBEHHOHAYYHbIe U 001IeMHKeHepHbIe 3HAHHUS, MeTOIbl MATeMAaTH4YeCKOr0 aHAIN3a U
MO/1e/IUPOBAHNS, TEOPETUYECKOI0 H IKCIIEPUMEHTATBHOI0 HCC/ICI0BAHNA B IPO)eCCHOHAILHOM e Te1bHOCTH;

3Harh:
ypOBCHB 1 TeOpI/IIO MHOXKCCTB, 6yHeBI)IX (byHKIIHﬁ, OCHOBHBIC ITOHATUSA JIOTUKHA HPCHI/IKaTOB, BJICMCHTBI TeOpI/II/I l'pa(i)OB nu
JI0Ka3aTeNIbCTB, COBPEMEHHBIE HH()OPMAMOHHO-KOMMYHIKAITMOHHbIE TexHOToTHH # OBM B npodeccnonambHOIM
JESITENIbHOCTH; TEHICHIIMU Pa3BUTHS BHICOKOI((HEKTUBHBIX TEXHOJIOTHI
YpoBeHb 2 | IPUHIIUIIBI K KX OCOOCHHOCTH MPUMEHEHHUST METOI0B TeOpHHU TpadoB, KOMOMHATOPHUKM U MATEMATHIECKON JIOTHKH
JUTSL PEIICHUS] SKOHOMHYIECKIX 32181
ypOBeHB 3 HpI/IHHI/IHH u OCO6CHHOCTI/I pemeHI/m KOM6I/IHaT0pHI>IX 3a1a4 u HOCTpOCHI/ISI CXEM Hn3 (1)yHIQII/IOHaIILHLIX DJICMCHTOB,

paboTel NHHOPMALMOHHO-KOMMYHUKAIIHOHHOTO 000PYAOBaHUSA U 0COOEHHOCTH (PyHKIIMOHHPOBAHHS KOMIIOHEHTOB
HC; sKonornyecku-6e30nacHble TEXHOJIOTHH




YMmerb:

VYpoBeHb | | MOHUMATH POJIH TEOPHH MHOKECTB, OyNeBBIX (YHKIUI, MaTeMaTHUECKOH JTOTUKU, TeOpUH IpadoB IS perIeHus

KOMOMHATOPHBIX 3a/1a4; OCYLIECTBIIATH LieI€HAPaBIECHHBIN TOUCK, 00001IaTh U aHATU3UPOBATH HEOOXOUMYIO
nHpOpMaIHIo, 000CHOBAHHO MCIOIH30BaTh HAlACHHYIO HH(OPMAIIHIO, HCIIOIF30BaTh HHPOPMAIIMOHHO-
KOMMYHHUKAITHOHHEIE TexHOoJIoTHH H OBM B npodeccHoHanbHOM NeITeTbHOCTH

VYposeHs 2 | 000CHOBaHHO BEIOMPATh, KPUTHIECKH OI[CHUBATH M IPIMEHATH KOMOMHATOPHBIC aITOPUTMBI I METOBI JUIS

peuieHsd S KOHOMUYECKUX 3a1a4

YpOBeﬂb 3 HCII0JIL30BaTh I(OM6I/IHaTOpHLI€ AJITOPUTMBI, anre6pbl JIOTUKA U TCOPpHUU I‘pa(bOB M TCXHOJIOIMU NPOU3BOJACTBA IJIA

pemieHus IpodeccCHOHATBHBIX 3a1a4; CAMOCTOSTENIFHO CTABUTH U (POPMYITHPOBATh HECTAHAAPTHYIO 33124y,
000CHOBaHHO OTIPEAEIATh ONTUMAIBHBIC HIX 3()(HEKTHBHBIC ITyTH €€ pereHus

Baanern:

VYposeHs | | HaBBIKAMH IPAMOTHOTO BEIOOpa OCHOBHBIX METOJIOB M CIIOCOOOB PEIICHNST KOMOMHATOPHBIX 3a/1a4, 33124

LETOYHUCIIEHHBIX AITOPUTMOB, MAaTEMAaTUYECKOH JTOTUKU U TEOPHHU aJTOPUTMOB IIPU PEIICHUH MPO(eCCHOHANBHBIX
33]1a4 C 1IeJIbI0 MHTEIUICKTYAJILHOTO Pa3BUTHS, TIPE3CHTALIMN PE3YIIbTATOB yUCOHBIX ¥ HAYYHBIX JOCTYDKCHHH IS
TTOBBIIICHHUS KyJAbTYPHOTO PAa3BUTHA M MPO(eCCHOHATBFHON KOMIETEHITN

ypOBeHB 2 HaBBIKAMHU CaMOCTOATEIIBHOTO aHaJIn3a METOJ0B €CTCCTBEHHOHAYIHBIX JUCHUIUINH, TCOPUU MHOXKECTB U 6yHeBI)IX

(yHxumit, Teopun rpadoB, MaTEMaTHUECKOH JIOTMKUA 1 KOMOMHATOPUKH; HABBIKAMH CAMOCTOSITETILHOTO
HCIIOJIb30BaHMs HH(OPMAIIMOHHO-KOMMYHHKAIIMOHHOTO 000pynoBanus 1 O9BM

VYpoBeHb 3 | HABBIKAMH ITPOTPAMMHON peajIi3alliy ITOPUTMOB JUCKPETHOH 00paboTKH HH(pOpMAIHN

OIIK-6: CnocoGeH pa3pabarbiBaTh AJITOPHTMbI M IPOTPAMMbI, IIPUTOJHbIE 1JI5l HPAKTHYECKOr0 NIPUMEHEeHHs B 00,1aCTH

l/lH(l)OpMaIII/IOHHle CUCTEM U TeXHOJ’IOl"ﬂﬁ;

3Harh:

Ymerb:

Baanern:

B pe3yabTare 0CBOCHUS TUCHUIIIMHbI 06yqa1011m17[c91 JOJIKECH

31

3HaTh:

3.1.1

OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX IUCIUIIINH, OCHOBHBIC ITOHATHS aJITOPHTMOB B (hopMHUpOBaHUN 1 00pabOTKH
MHOKECTB, JUarpamm, OynessIx ¢yHkuui, nocrpoernu CIH® u coBpeMeHHbIe HHPOPMAIIMOHHO-KOMMYHHKAIIMOHHBIE
TEXHOJIOTHH JUIsl PEIICHUS 33/1a9 B IPO(ECCHOHATBHOMN e TEILHOCTH, TEOPHIO MHOKECTB, OyJIeBbIX (DYHKIHH, OCHOBHbIC
TIOHATHS JIOTHKH MPETUKATOB, 3JIEMEHTHI TEOpUH Ipad)oB 1 TOKA3aTENBCTB, COBPEMEHHBIC HH(POPMAIIHOHHO-
KOMMYHHUKAI[OHHBIE TexHoIoTH 1 OBM B npodeccnoHanbHON AeATENbHOCTH; TEHACHIINH PAa3BUTHS
BBICOKO(()EKTUBHBIX TEXHOJIOTUH

3.2

YMmernb:

3.2.1

MIOHUMATh POJIb TEOPHH MHOXKECTB U OYIEeBBIX (DYHKIHH B Pa3BUTHH COBPEMEHHOTO HH(POPMAI[HOHHO-
KOMMYHHUKAIIHOHHOTO 000pynoBanust 1 9BM B npodeccnoHanbHON 0Tpacii,IIOHUMATh POJIb TEOPUH MHOKECTB, OYJIEBBIX
(bYHKIMI, MaTEeMaTHYeCKOH JIOTHKH, TEOPHUH IpadoB I pelIeHUss KOMOMHATOPHBIX 3a]1a4; OCYIIECTBIIATh
IIeJICHATIPaBIICHHBII TONCK, 0000IaTh 1 aHATU3UPOBATH HEOOXOANMYIO HH(POpPMAIHIO, 000CHOBAHHO HCIOIB30BATh
HalIeHHYI0 HH(OPMAINIO, HCIIONB30BaTh HH(POPMALHOHHO-KOMMYHHKalIMOHHBIE TEXHOIOTHH 1 OBM B
poecCHOHAIBHON e TENbHOCTH
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Baaners:

33.1

000011eHNs, aHaTIM3a ¥ BEIOOPAa OCHOBHBIX METONOB U JUarpaMM TEOPHU MHOXKECTB, METOA0B IIOCTPOEHHS 1
npeo6pazoBanns CAH® teopun OyneBbIX QyHKIMI 11 pEIICHHs POQECCHOHANBHBIX 331a4 B 00JIaCTH Pa3BUTHS
COBPEMEHHOTO HH(POPMaIMOHHO-KOMMYHHKAIMOHHOTO 000pynoBaHus 1 OBM, rpaMoTHOTO BEIOOpa OCHOBHBIX METOIOB 1
CIoco00B perreHnss KOMOMHATOPHBIX 3a7ad, 3a1a4 [IeT0YHUCICHHBIX alTOPUTMOB, MATEMAaTUIECKON JIOTHKH U TEOPUU
AJITOPUTMOB TIPH PELIEHHH MPO(eCcCHOHANBHBIX 3a/]Ja4 € LEIbI0 HHTEIIEKTYaIbHOTO Pa3BUTHS, IPE3EHTAlNK PE3Y/IbTaTOB
Y4eOHBIX U HAYIHBIX JTOCTIKEHHUH JUTS TOBBIICHHS KyTETYPHOTO PAa3BUTHS M IPO(HECCHOHATBHON KOMITETEHIINT

4. CTPYKTYPA U COAEPKAHUE JUCIMITIJINHBI (MOJY JIA)

Kon

3aHSATHS 3aHATHSA/ / Kypc¢ MU PAaKT.

HaumeHoBaHue pa3aeioB U TeM /BH] Cemectp | YUacoB | Komneren- | Jluteparypa | Uurte | Ilpumeuanue

Paznen 1. MHoKecTBa H OTHOIIEHHUS

1.1

MHoxectBa. Onepanuu Haj 1 4 OIIK-1 J1.2 0
MHOxecTBaMH /JIex/ JI1.3J12.3

1.2

CrocoObI 3aJaHUsI MHOKECTB. 1 2 OI1K-1 JI1.2J12.1 0

Juarpammel Ditnepa-Benna /T1p/ 2.2

J12.3713.1
€)




1.3 Ornomenus /Jlex/ OIK-1 JI1.2
J1.3J712.2
2.3
J12.4713.1
1.4 [IpencraBnenue MHOXkecTB B OBM /Cp/ OIIK-1 JI1.2J12.3
1.5 HccnenoBanne cBoiicTB oTHOMeHUH /I1p/ OITK-1 JI1.1J11.2
J1.3712.2
31
1.6 Ipencrasienue otHomeHuir B 9BM /Cp/ OITK-1 JI1.2J12.2
J12.3
1.7 Oyukiyn /JIex/ OITK-1 JI1.3J12.1
J2.3712.4
1.8 HccnenoBanue CBOMCTB (DYHKITHIA. OI1IK-1 JI1.1
Teopema o TotansHOU Ouekmmu /T1p/ JI1.2J12.2
J12.3
€)|
1.9 OTHOIICHUS YKBUBAJICHTHOCTH. OIK-1 JI1.3J12.1
Ornomenus nopska /Cp/ J2.3J12.4
Pazgen 2. Bynesbl dyHkuun
2.1 OnemMeHTapHEIE OyIeBBI (QyHKITHH. OIIK-1 J1.2
Dopmyast /Jlex/ JI1.3J12.2
2.3
J12.4J13.1
2.2 IMoctpoenue Tabnui uctruaHOCTH /TIp/ OITK-1 JI1.1J12.1
22
J12.4713.1
31
2.3 Ipuniun geovitcBenHoctH /Cp/ OITK-1 JI1.2J12.3
J12.4J13.1
2.4 Hopmanbsasie popmet /JIex/ OIK-1 JI1.2J12.1
227123
2.4
2.5 Anropurmsl nnocrpoernst CJJHO, OIlK-1 JIL.1JI11.2
CKH® MJIH® ,MKH® /TIp/ J1.3J712.2
2.3
Paznen 3. Jloruueckue HCYUCIEHHS
3.1 Hcuucnenue Bricka3piBanui /JIex/ OIIK-1 J11.2J12.2
2.3
J12.4J13.1
32 Jlormueckwmit BeiBox /I1p/ OIIK-1 J22J12.3
€|
33 Merona pesomroruii /Cp/ OIK-1 J1.2
J1.3J712.2
2.3
34 ABTOMaTHYECKOE JJOKA3aTEIHCTBO OIK-1 JI1.2J12.3
teopem /IIp/
35 HUcuucnenne npenukatos /Jlex/ OI1K-1 JI1.2
OI1K-6 J1.3J712.3
3.6 Kapter KapHo, 3aMKHYTBIC KITACCHI, OIlK-1 JI.1
IMommora /Cp/ OITK-6 JI1.2J12.2
2.4
Paznen 4. KomOnnaropuka
4.1 Komb6unaropusie kondurypauuu /JIex/ OIIK-1 JI1.1J12.2
J2.3712.4
4.2 IToncranoBku. buHOMMANBEHBIE OIlK-1 JI1.2J12.3
ko3 duruentst /Tp/ OI1K-6 J2.4
4.3 Paz6uenus. @opmyssl ooparenus /Cp/ OIIK-1 JI1.3J12.1
OIIK-6 2.3
J12.4J13.1
Paznen 5. KoagupoBanue
5.1 AndasutHoe koaupoBanue. KoaupoBanue OIIK-6 JIL.1J11.2
C MUHUMAJIFHON M30BITOYHOCTHIO /JIeK/ JI1.3J12.1




52 HepaBencTBo MakMuILIaHa. JI1.1J12.3
MuHUMAaTH3aL¥s JUTHHHBI KOJIa
coobmenust. /TIp/

53 Ilena xonupoBanusa. Anroputm daHo. J.1
OnrtumanbsHOe koaupoBanue. /Cp/ JI1.2J12.3

54 [Iudposanue. Cxatue 1aHHBIX /JIex/ OIIK-6 J1.2

J1.3J712.3

5.5 Kpuntorpadus. MoayiabHas apupMeTHKa. OIIK-6 J1.1
Mudposas moxmmcs. /TIp/ JI1.2J12.3

5.6 BrinonHeHue TUIIOBOTO pacueTa u OIK-1 J1.2
MOJATOTOBKA K dK3ameny /Cp/ JI1.3J12.2

2.3
J12.4J13.1
Paznen 6. I'padbi

6.1 Onpenenenns rpagoB. IITEMEHTHI OIIK-1 J22J12.3
rpadoB. Buasl rpados onepaunu Haf J12.4J13.1
rpadamu /Jlex/

6.2 Mapupyrsl, nenu, TUKIbl. O0X0 b1 OIK-1 JI1.2J12.1
rpados. /TIp/ OIIK-6 J12.3

6.3 Oprpadsr u OunapHbie oTHOWIEHUS. /Cp/ OITK-1 J1.1

J1.2J12.1

J2.2J12.3

J12.4J13.1
€|

6.4 IIpencrasnenue rpagos B OBM. J1.2
Oprpads! u bunapusie oTHoueHus. /I1p/ J1.3J12.3
Pazgen 7. CBsaA3HOCTH

7.1 KomnonenTs! cBsa3noctu. Teopema OIIK-1 JI1.1J12.3
Mesnrepa. /JIex/

7.2 IToToxu B ceTsix. ANTOPUTM HAXOXKACHUS OIK-1 J1.2
MaKCHMaJIbHOTO 1moToKa /TIp/ JI1.3J12.1

2.3
7.3 Kpruaitmme nyru. CBsS3HOCTH B OIlK-1 JI.1
oprpadax /Cp/ OIIK-6 JI1.2J12.1
J2.27J12.3
2.4
Paznen 8. JlepeBbs

8.1 CBoboaHbIE, OPUEHTHPOBAHHbIE, OIIK-1 JI1.1JI1.2
YIOPSIOYCHHBIC U OMHAPHBIC OIIK-6 JI1.3J12.1
nepeBbst /JIex/ J2.2J12.3

€|

8.2 IIpencrasnenue nepesbeB B OBM /I1p/ JI1.3J12.1

2.3

8.3 Hepesbs coprupoBku. Kpatuaiinmii OIlK-1 JI1.2J12.2
octoB /JIex/ OI1K-6 2.3

8.4 ANTOpUTM IOMCKA, BCTABKU, YIAJICHUS U3 OIIK-1 JI1.3J12.3
JepeBa COPTUPOBKU. AJITOPUTM
Kpackana. /TIp/

8.5 CpaBHeHUe NpeICTaBICHU] JIL.1JI11.2
accouuatuBHOM mamstu.Cxema JI1.3J12.3
aJIrOpUTMa IOCTPOEHUS KpaTyaliero €]
ocroBa /Cp/

Paznen 9. Hlmkiabl

9.1 ®dyHaMeHTaNbHbIE, SHIEPOBHI OIK-1 JI1.2
TaMUJIIBTOHOBBI ITUKITHI /JIex/ OIIK-6

9.2 ANTOpPUTM TIOCTPOEHUS 3iIepoBa IIUKIA B OIK-1 JI1.1J12.3
sitnepoBoM rpade. 3anaua €|
komMuBosikepa /TIp/

9.3 OrieHKa YrcIia dIepoBbIX TpadoB. JI1.2
I'amunsTOHOBHI Tpads! /Cp/ JI1.3J12.3

Paznen 10. HezaBucumocts n
MOKPbITHE




10.1 He3aBucumeble 1 nokpeiBaroe 2 2 OIIK-1 JI1.1
MHOXecTBa. JloMHHUpYFOIIUE
MHOKecTBa. /JIex/

10.2 ITocTanoBKa 3a/1a4¥ OTHICKAHUS 2 4 OIlK-1 J1.2
HauOONBUIETO HE3aBUCUMOTO MHOKECTBA OIIK-6 JI1.3J12.3
BepmuH. [Touck ¢ Bo3Bpatamu. /TIp/

10.3 3ajaya 0 HAUMEHbBIIIEM TOKPBITHH. 2 4 JI1.1
DKBUBAJIICHTHBIC ()OPMYIHPOBKU JI1.3J12.3
3HIT /Cp/

Pazpnen 11. Packpacka rpagos

11.1 XpomaTtuueckoe uucio. IlnanapHocTs. 2 2 OIIK-1 J12.3
AJTOpUTMBI packpaniuBanus. /JIex/

11.2 Teopema o nsitu kpackax. ToUYHbIH 2 4 OIIK-6 J1.2
anroput™ okpammusanus. /T1p/ JI1.3J12.3

€|

11.3 OitnepoBa XapaKTepUCTHKA. YITydIIeHHBIN 2 4 OIIK-1 J1.1J11.2
aJTOPUTM TIOCIIEIOBATEILHOTO OIIK-6
packpamuBanus. /Cp/

11.4 BeinonHeHne TUIIOBOTO pacyeTa U 2 9 OIIK-1 JI1.1J11.2
MIOJTOTOBKA K 3k3ameny /Cp/ JI1.3J12.3

5. ®OHJ OIIEHOYHbBIX CPEJCTB

5.1. KoHTposabHbIe BONPOCHI U 3aIaHUS

BOI'[pOCLI K 3K3aMCHY 11O ((,HI/ICerTHOIjl MaTEeMaTHUKE»

RN

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

OIEMEHTBI U MHOXKECTBA.

3ajmaHre MHOYKECTB.

CpaBHEHHE MHOXKECTB.

Onepanuy HaJl MHO>KECTBAMHU.

VYnopsapoueHnsle napsl. IlpsMoe npousBecHrEe MHOXKECTB.

OTHOIIIEHUS.

Pa30OueHust 1 TOKPHITHS.

CBoiicTBa omnepalyii HaJ] MHOKECTBaMHU.
Komnosunust otHomeHuid. CTeneHb OTHOILEHHS.
Snpo oTHOIIEHHUS.

CBolicTBa OTHOILIEHUH.

OTHoOIIeHNEe 3KBUBAJICHTHOCTH.

Oyuxiun. OnpeneneHus.

Oynkunn. VHBEKIHSA, CIOPBEKINA M OMEKIIHSL.
Anropurm nocrpoenuss CJHO®.

Anroputm noctpoenust CKHO®.

Anroputm noctpoenuss MKHO®.

AnropurMm nocrpoenuss MJIAHO®.

Wcuncnenue
Hcuucnenue
Jlornyeckuit
Jlornueckuit
Jlornueckuit
Hcuucnenue
Hcuncnenne
Ucuucnenue

BbICKa3bIBaHUi. OCHOBHBIC MOHSATHS.

BbICKa3bIBaHUi. Dopmynsl. PaBHOCHIBHBIE TpeoOpa3oBaHust HOPMYIL.
BBIBOJI. MeToz pe3oTtoruii.

BbIBOJ. COKpallleHHbIH METO[.

BBIBOJI. MeTo/| [TOCIeA0BaTEIbHBIX SKBHBAICHTHBIX MPE0Opa30BaHUIA.
npenukatoB. [loHATHE TpenuKaTa.

npenuKkaToB. KBaHTOpHI.

npenukaToB. Jloruueckuil BBIBOA.

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

Onpenenenne u 3ananue rpados.
CgoiicTBa TpadoB.

CreneHb BEpIIKHBL

MaTtpHIibl HHIMIEHTHOCTH.
MaTtpHIbl CMEXHOCTH.

CHucoK CMEXHOCTH.

Mapupytsl.

Lenmu.

Huker.

JHepeBbsl.

O0xoxab! Tpa)oB B IMTYOMHY H IIMPHUHY

5.2. TeMbl NHCbMEHHBIX padoT

3amaHus HA KOHTPOJIbHYIO paboTy




Bapwuanr 1

1. ITycte A — MHOeCTBO AenuTenei uucna 15, B — MHOXeCTBO MpocThIX uncen, MeHbIHX 10, C — MHOKECTBO UETHBIX YUCEI,
MeHbIHX 9. [lepeunc-nuTh 31eMEHTHl 3TUX MHOXECTB U HAlTH AEB, ACB, BCC, (AEC)CB, ACBCC.

2. Pemuts ¢ moMomisio quarpamMm Diinepa—BerHa.

Jlexunu mo xuMuH nocemaror 20 cTyneHTos, no ncuxonoruu — 30. Halitu uncio cTyaeHToB, MOCENAOMUX JIEKIHH 10 XUMUH U
TICHXOJIOTHH, E€CITH

a) T JIEKIIH TIPOUCXOAT B OJTHO BPEMST;

6) 3TH JTEeKIUHU IPOUCXOIAT B pazHoe BpeMs, U 10 cTyaeHTOB ciIymaroT 06a Kypca.

3. MccnenoBaTh CBOMCTBA OTHOLIEHHS. SIBIISETCS 1M OHO OTHOIIEHUEM HK-BHUBaJEHTHOCTH?

OrtHomenne HepaBeHcTBa ().

4. ITocTpouTs TaOIUIy HICTHHHOCTH ISt (JOPMYIIBL:

5. C moMo1IbI0 PaBHOCHIIBHBIX TIPe00Opa3oBaHuil yoeanuTses, uro hopmyna 3anauu 1 paBHOcHIbHA hopmyine . [lepeunciants
HCIIOJIb3YeMBIE 3aKOHBI.

6. IIpoBepHUTh MPABUIBLHOCTD JIOTHUECKOTO PACCYKICHHS COKpPAIIeHHBIM criocodoM. Kakumu apyrumu cmocodaMu MOXKHO PEIIUTh
3Ty 3a7a4y?

“UsBectHo, uto Iletp u lBan OpaThs, wiu oHN oxHOKypcHUKU. Ecim [lerp u UBan Opatss, To Cepreit u lBan He OpaThsa. Ecmu
Ierp u Ban oxHO-KypcHUKH, TO VBaH 1 Muxaun Toxe oqHOKypcHHKH. CrienoBatensHo, win Cepreif u IBan Opatss, nnu I1Ban n
Muxauni 0IHOKYPCHUKH .

7.Haittu CAH® cnexyrommx ¢hopmyn AByMs ciocobaMu a)II0CTPOUB Ta0-JINILy HCTHHHOCTH; 0)C ITOMOIIBIO 3KBUBAJICHTHBIX
npeoOpa3oBaHHMiL:

xUz~0 @y UBz)®yU0BzU (Ox ® By);

8. cnonb3ys Ba npeukara, 3aluIIuTe IPeIoKeHIe B BHAE (OPMYIIbI JIOTUKU NpeIuKaToB: “Bee conpaTel xpabpeie”. 3anummre
OTpHIaHNE MO-TydeHHON (hOPMYITB ¥ IPUBEINTE €€ K IIPeBapeHHON HOpMaJIEHOI (hopMme.

9. Ins oprpada (puc. 1) HAIUTE MHOKECTBO JOCTHKUMOCTH U MHOXE-CTBO KOHTPAOCTHKUMOCTH BEPIIUHEBI . BIICHHUTE, KAKUMU
cBolicTBaMHU 00JaiaeT OMHAapHOE OTHOILEHHUE, 3aaHHOe TpadoM . [TocTpoiiTe MaT-pUIly CMEKHOCTH U MAaTPUILy HHIHJICHTHOCTH,
3aHyMEpOBaB JIyTH oprpada .

10. 3anymepyiiTe BepmuHbI rpada (puc. 1) n ompenenuTe CTENEeHN BCeX ero BepiiH. Hapucyiite kakoi-1160 0CcTOBHEIN moarpad
rpada . 3a-IUIIUTE MAaTPHUILy CMEKHOCTH U MaTPHUILy HHIIMJCHTHOCTH rpada , 3a-HymepoBaB ero pedpa.

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

12. Onpenenure muIoMatiHdeckoe gucno rpada (puc. 1). BeIsicHHTE, MOYKHO JI HAPHCOBATh Ipad , HE OTPBIBas PYKU OT OyMart u
He IIPOXO0-Js HU 10 OXHOMY pebpy aBaxasl. OTBeT 000CHYiITE.

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

Bapuanr 2

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

2. Pemnth ¢ moMombto auarpamMm Diinepa—BeHHa.

B otpsne u3 40 pebst 30 ymeror maBath, 27 yMEIOT UTPaTh B MIAXMATHI H TOJIBKO IISITEPO HE YMEIOT HU TOTO HU Apyroro. CKOJIBKO
peOsT yMEIOT U I1aBaTh, ¥ UTPATh B LIAXMAaThI?

3. MccnenoBaTh CBOMCTBA OTHOLIEHHS. SIBIISIETCS 1M OHO OTHOIIEHHEM SK-BHUBaJIEHTHOCTH?

OtHomeHne «MeHbIe» (< ).

4. OnpenenuTs ¢ HTOMOIIBIO TAONUIBI HICTUHHOCTH, PABHOCHUIIBHBI JIH (DOP-MYIIBL: U .

5. B Gopmynne M30aBUTBCS OT OINIEPALMN UMIUIMKALIMU U YIPOCTUTH C TOMOIIBIO paBHOCHIIBHBIX NTpeoOpazoBaHuii. [lepeuncints
HCITOJIB3YeMBIEC 3aKOHBI.

6. IIpoBepHUTH MPaBUIEHOCTD JIOTHYECKOTO PACCY)KICHHS COKpPAIIEHHBIM criocoboM. Kaknmu apyrumu ciocodamMu MOXKHO PEIIUTh
oty 3agauy? “IIpsiMble a 1 b Win nmapajuienbHbl, WK IEPECeKaloTCsl, UM CKpeIuBatoT-ca. [IpsiMble a 1 b nexaT B 01HOM
TUIOCKOCTHU M He TepecekatoTcs. Ecau npsiMble J1exaT B OJHON MIIOCKOCTH, TO OHH HE CKpemuBatoTcs. CieoBa-TenbHO, NPsAMBIE a U
b mapastensHbI”.

7. Haittu CJH® cnenyrontux Gopmyn AByMs cHOCO6aMH a)IIOCTPOHB Ta0-IHILy HCTUHHOCTH; 0)C MOMOIIBIO SKBUBAIEHTHBIX
npeoOpa3oBaHHUIL:

@y®z)®xUz)®xUyUzUQx;

8. cmione3yst nBa peuKaTa, 3alUIINTE PEIJIOKEHNE B BUAE (POPMyIIBI TOTUKH peaukaToB: “HekoTopsie XBaCTyHBI TPYCIUBEL .
3anuimure OTpU-LaHue MOJyYeHHOH (pOopMYINbI U IPUBEIUTE ee K MpeIBapeHHON HOpMaib-HOH (opme.

9. [lnst oprpada (puc. 2) HalHANTE MHOXKECTBO JOCTHXUMOCTH M MHOXE-CTBO KOHTPJOCTHXXUMOCTH BEPIIMHBI . BbIsICHUTE, KaKUMU
CBOicTBaMH 00JataeT OMHApHOE OTHOIICHNE, 3afaHHOE TpadoM . [TocTpoiiTe MaT-pHIly CMEKHOCTH M MAaTPHUITYy HHITHICHTHOCTH,
3aHyMepoOBaB Iyru oprpaga .

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

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

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

13. BersicHATE, CKOJIBKO pedep Hy)KHO yIanuTh i3 rpada (puc. 2) Ipu MOCTPOCHHUH €ro Kapkaca. 3aHyMepyHTe BepIInHbI rpada U
MOCTPOHTE Kapkac AByMs crmocobamu (00xox “B mmpuHy”, 06X01 “B IIyOHHY), HauaB 00X0M U3 BEPLIMHBI C MAKCUMAIIbHOI
CTEMEHbIO.

Bapuanr 3
1. ITycte A — MHOKecTBO AenuTenedl yucna 12, B — MHOeCTBO KOpHEi ypaBHeHHs X2 — 6X + 5 = 0, C — MHOXKECTBO HEYETHBIX




qHCcell X TakuX, 4To 3 £ X £ 12. 3anucate MHOXKecTBa A, B, C nepeuncnennem ux sinemeHtoB u Haiitu AEB, BCC, (AEB) CC,
ACBCC.

2. Pemuth ¢ momMompto AuarpamMm Diinepa—BeHHa.

Ha ypoxke mutepaTypsl yauTemnb pemiI y3HaTh, k1o i3 40 yaeHHKoB Kiacca untan kHura A, B u C. Pe3ynpTats! ompoca oka3annuch
TaKOBBI: KHUTY A unTanu 25 yqammxcst, Kuury B — 22, kaury C — 22. Kaury A unu B unranu 33 yyenuka, A nnu C — 32, B unu C
—31. Bee tpu kauru npowin 10 ydanuxcs. CKOJIbKO YYEHHKOB MPOWIH 10 0AHON KHHUre? CKOJBKO yJaluxcsl HE YUTAIA HU OJTHOM
U3 3TUX TPEX KHUI?

3. McenenoBaTh CBOMCTBA OTHOIIECHHS. SIBISIETCS M OHO OTHOIIEHHEM DK-BUBAJICHTHOCTH?

OrHoleHue «0oplie Tu60 paBHO» ().

4. ITocTpouTh TaOIUIy HICTHHHOCTH JUIS (POPMYIIBI:

5. C momo11bI0 paBHOCWIBHBIX MpeoOpazoBaHuil yoenuThes, uto hopmyna 3aaaqn 1 aeusercs Taprojorueid. [lepeuncints
UCIIOJIb3YEMbIE 3aKOHBI.

6. [IpoBepUTH MPaBUIBHOCTD JIOTHUECKOTO PACCYKACHUS COKPAIICHHBIM CIIOCO00M. KakuMu ApyruMu crioco6aMy MOXKHO PEIUTh
9Ty 3aaa4y?

“Ecnu B mapaJuieiorpaMMe JUaroHaj d B3aMMHO TEePIICHUKYISIPHBI, TO 3TOT IapajuiesiorpaMm — poM0. B nanHoM
napaJureriorpaMMe THaroHa Il He B3aNMHO TepIeHIUKYIpHEL. ClienoBaTeNbHO, TapauieiorpaMM He ecTh poMO™.

7. Haittu CAH® cnenyromux GopMyn AByMs CIIOCOOAMU a)ITOCTPOUB Ta0-JHITy HICTUHHOCTH; 0)C MOMOMIBIO SKBUBAJIIEHTHBIX
npeoOpa3oBaHMiA:

@xUQy®zUQy)~0xUByU (z®x);

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

9. [lns oprpada (puc. 3) HalimUTEe MHOXECTBO JOCTHKUMOCTH M MHOKE-CTBO KOHTPIOCTIXKHMOCTH BEPIIMHBI . BRIICHUTE, KAKUMH
cBOiicTBaMH 00NaaeT OMHApHOE OTHOIICHNE, 3a1aHHoe TpadoM . [TocTpoiiTe MaTpHIly CMEXHOCTH ¥ MaTPHILy HHIUACHTHOCTH,
3aHyMEpOBaB Ayru opr-pada .

10. Jan veoprpad (puc. 3). 3aHymepyiiTe BepLIMHBI Tpada U olpee-IuTe CTeNeHH Beex ero BepiurnH. Hapucyiite kakoii-nn6o
OCTOBHBIH nmoa-rpad rpada . 3anuimuTe MaTPUILy CMEKHOCTH U MaTPHILy HHIIMJCHTHO-CTH Irpada , 3aHyMEpOBaB €ro peopa.

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

12. Ompenenure DUKIOMaTHYECcKoe YUcIo rpada (puc. 3). BrisicHUTe, MOXKHO M HAPUCOBATh Ipad , HE OTPBIBAS PYKH OT Oymaru
Y HE IIPOXO-As HH 0 OTHOMY peOpy nBaxknsl. OTBET 000CHYHITE.

13. BeIsicHUTE, CKOJILKO pedep HY)KHO yAamuTh U3 rpada (puc. 3) Ipu MOCTPOSHHUH €ro Kapkaca. 3aHyMepyiTe BepIIHHbI rpada U
MOCTPOHTE KapKac AByMs criocobamu (06xox “B mmpuHy”, 00X01 “B INIyOHHY’), HauaB 00X0M U3 BEPIIMHBI C MAKCHMAJIBHOM
CTETIEHBIO.

BapuanT 4

1. I[TycTh A — MHOXECTBO YETHBIX YHCEI X TaKuX, 4T0o 3<x<10, B — MHOXe-cTBO nenuteneit uncna 21, C — MHOXKECTBO MPOCTHIX
ancet, MeHbImx 12. 3amucaTs MHOKecTBa A, B, C mepeunciennem ux snementos u Haittn AEB, BCC, (AEB) CC, ACBCC.

2. [Ipoananusupyiite U HapucyitTe AuarpamMMbl BeHa. B npenrnonoxennu, 4To 1000 ydaluiics B IIKOJIE U3y4aeT XOTh OJHH U3
YKa3aHHBIX TPEX S3bIKOB, HAWNTH 0O0IIee YUCIIO0 YIaIIUXCsl B IIKOJIE, €CU 36 yJamuxcsl U3y-4aloT aHTIMHCKAH SI3BIK, 13 ydammxcs
U3ydaroT (paHIy3CKuil S3BIK, 23 yJanuxcsa N3y4aroT HeMEIKIH S3BIK, 6 yJaluxcs N3y4aroT aHITMHCKAN 1 (paHITy3CKUH S3BIK, 11
YJaIUXCs U3Y4aroT aHITIMHCKUI M HEMELKUI S3bIK, 4 ydJaluxcs u3yqatoT GpaHIly3cKMid 1 HEMELKUH s3bIK, 1 yuamuiicst n3yda-et
BCE TPHU SA3bIKA.

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

OrHomerre mogo6us GUryp Ha IIOCKOCTH.

4. ITocTpoUTh TaOIUILy HCTUHHOCTH JUIS (POPMYIIBI:

5. C moMon1so paBHOCIIIBHEIX IpeoOpa3oBaHmil yOenuThes, 4To (opMymna 3a1adu 1 seisercsa npotuBopeuneM. [lepeuncnnts
UCTIOIb3YEeMBIE 3aKOHBI.

6. IIpoBepHUTh MPaBUIBHOCTD JIOTHYECKOTO PACCYKACHHS COKPALIEHHBIM criocodoM. Kakumu apyrumu cmoco6aMu MOXKHO PEIIUTh
3Ty 3aaauy?

“Ecnu (yHKIUS HeTIpepbIBHA HA TAaHHOM HHTEpBajie M UMEeT Pa3HbIe 3HAKU Ha €T0 KOHI[aX, TO BHYTPU JJaHHOTO HHTEpBaja
(byHkuus obpamaercs B Hyiab. OyHKIMs He oOpalaeTcs B Hyllb Ha JAHHOM MHTEpBaJle, HO Ha KOH-IIaX MMEeT pa3Hble 3HAKH.
CrenoBatensHO, (DYHKIHS HE SBISETCS HETIpe-phIBHOM .

7. Haittu CAH® cnenyromux GopMyn AByMs CIIOCOOAMU a)ITOCTPOUB TaO-JHITy HICTUHHOCTH; 0)C MOMOMIBIO 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 .
3amummuTe oTpH-IaHue MOIydeHHOH (hOPMYIIBI M IPUBEIHUTE €¢ K IPEeABaPEHHON HOpMab-HOH opMe.

9. [lnst oprpada (puc. 4) HaliANTE MHOXKECTBO AOCTHXXUMOCTH M MHOXE-CTBO KOHTPJOCTHXXUMOCTH BEPLIMHBI . BbIsICHUTE, KaKUMU
CBOIicTBaMH 00JataeT OMHAapHOE OTHOIICHNE, 3a1aHHOE TpadoM . [TocTpoiiTe MaT-pUIly CMEXHOCTH M MAaTPHUILY HHIHICHTHOCTH,
3aHyMEpOBaB Ayru oprpaga .

10. 3anymepyiite BepinHbl rpada (puc. 4) u onpeaenuTe cTeneHn Beex ero BepiirnH. Hapucyiite kakoii-nmubo ocToBHBIN noarpad
rpada . 3a-IMUIIMTE MATPUIBI CMEKHOCTH M MHIMAECHTHOCTH Ipada , 3aHyMepoBaB ero pedpa.

11. INokaxkwure, uto Tpadsl U (puc. 4) nzoMopdHEL. SBnsercs i rpad TUIaHAPHBIM?

12. Ompenenure DUKIOMaTHYECKOE YUCIO rpada (puc. 4). BeIsicHUTe, MOXKHO M HAPUCOBATh Ipad , HE OTPBIBAs PYKH OT Oymaru
U He IIPOX0-7d HU M0 OAHOMY pebpy ABaxkabl. 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 MAKCHMAIIBHOM
CTEMEHbIO.




Bapuanr 5

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

2. Pemuth ¢ momMompto AuarpamMm Diinepa—BeHHa.

B Teuenne Henenu B KHHOTEATpe AEMOHCTPUPOBAIHCH GmiIbMbl A, B 1 C. I3 40 mKOIBHUKOB KaXKIBIH HOCMOTpeEN TH00 BCe TpU
¢unbma, mudo oauH U3 Tpex. PuneM A Buaenu 13 mkonabHUKOB, GuiieM B — 16, dpunem C — 19. HaiiTi, CKOJIBKO YYEHUKOB
HPOCMOTpEIIH BCE TPU (PHIIbMa.

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

OtHo1eHue eNeHns Halemo.

4. ITocTpouTs TabNUILy HCTUHHOCTH A (POPMYJIBL:

5. C moMomIs0 paBHOCIIIBHEIX IPe00pa3oBaHUi yOeIUTHCS, 9TO (OPMYNIBI U PABHOCHIBHEL. I1epednciIuTh HCIONb-3yeMbIe
3aKOHBI.

6. ITpoBepHUTh NMPAaBUIBHOCTD JIOTHYECKOTO PACCYKACHHS COKPALIEHHBIM crocodooM. Kakumu apyrumu cmoco6amMu MOXKHO PEIUTh
3Ty 3aaauy?

“Ecnu LeHbl BBICOKH, TO U 3apILlaTa BEICOKA. LIeHbI BEICOKM WM IIPUMEHS-ETCS peryaupoBanue LeH. Eciau npumMensercs
perynupoBanue LieH, To Het uHdusinun. HaGmonaercst undusinns. CiienoBarensbHo, 3apIuiaTa BbIcoka™.

7. Haittu CIIH® cnenyromux GopMyit ABYMs CIIOCOOAMH a)ITOCTPOUB TaO-JHITY HICTUHHOCTH; 0)C MMOMOTIBIO SKBUBAJIICHTHBIX
npeoOpa3oBaHHMIL:

(@z®x)®xUy)®x Uy UzUQx;

8. cronb3ys ABa Ipeukara, 3aluIInTe IPEAI0KeHUE B BHIE (OPMYIIBI JIOTUKU NTPeIUKaToB: “Bee Mplmm mobsT cbip”. 3anummre
OTpHIIaHNE MOTYIEHHOI (POPMYITBI M IPUBEIUTE €€ K IIPeIBapeHHOI HOPMaIbHON GopMme.

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

10. 3anymepyiite BepmuHbl Tpada (puc. 5) U onpeAennuTe CTEeHN BeeX ero BepinH. Hapucyiite kakoif-mbo ocTOBHBIN oarpad
rpada . 3a-mUIMTE MaTPULIBI CMEXHOCTH M MHIMIEHTHOCTH rpada , 3aHyMepoBaB ero peodpa.

11. Tokaxwure, uto rpadbl u (puc. 5) nzoMopdHbl. SBnsercs mu rpad TUIAHAPHBIM?

12. Onpenenure DUKIOMaTHIECKOE YUCIO rpada (puc. 5). BeIsiCHUTE, MOXKHO M HAPHCOBATH Ipad , HE OTPBIBAs PyKH OT OymMaru
U HE IIPOXO-A1 HU 0 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 KapKac AByMs criocodaMu (00Xo[1 “B MpHHY”’, 00X01 “B TIIyOHHY’), HauaB 00X0/1 U3 BEPIIUHBI C MAKCUMATEHOM
CTEIEHBIO.

BapuanT 6

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

2. Pemute ¢ moMomibto quarpamm Jitnepa—BenHa.

B mTydHOM OTZEITEe Mara3uHa IOCETHTEN OOBIYHO MOKYIIAIOT JINOO OJUH TOPT, THO0 OJHY KOPOOKY KOH(ET, THOO0 OJIMH TOPT U
0JIHY KOpoOKy KoH-(eT. B otun 13 aHel 0110 iponano 57 TopToB u 36 kopoOok koHpeT. CKOJIBKO OBLTO MOKynmaTese, ecu 12
YeNOBEK KyITHWIN B TOPT U KOPOOKY KoH(peT?

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

OTHOIIICHHE TOXKIIECTBA

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

5. C moMo11p0 paBHOCIIIBHBIX IPe00pa3oBaHuil yOeIUThCs, 4To (hopMyna SBISCTCS TaBTOJMOTHEH. [lepedncanTs UCIoNb3ye-Mble
3aKOHBI.

6. IIpoBepHUTH MPaBIIIEHOCTH JIOTHYECKOTO PACCy)KICHHS COKPAIIEHHBIM CriocodoM. Kaknmu apyrumu criocodamMu MOKHO PEIIUTh
9Ty 3aga4y?

“JInbo aymuropust ObLIa 3aKphITa, 100, ECIH IPEMOJaBaTellb OMO3/al, TO BCe CTYACHTHI YIIUTH B CTOJIOBYIO. Eciiu aynuTopus He
ObLTa 3aKphITa, TO IPEMOaBaTeNh He OIM03/1al. ECITN Bee CTy/ICHTHI YIIUTH B CTOJIOBYIO, TO MperogaBartens onosaai. CieaoBaTelsHo,
aynuTopus He Oblia 3aKphITa”.

7. Haittu CKH® crenyromux GopMyn AByMs CIOCOOaMH a)IIOCTPOUB TaO-JHILy HCTUHHOCTH; 0)C MOMOIIBIO 9KBUBAJIEHTHBIX
npeoOpa3oBaHHMIi:

@xUy)®xUz)® @@z Uy)Ux;

8. cmione3yst nBa pemKaTa, 3aluIInuTe IPEIIoKeHHe B BUAe (GOpMyIIsI IOTUKH IpeauKaToB: “HekoTopsie meTyxu ropAsTCsS CBOMM
xBocToM”. [lo-cTaBbTe 3HAK OTPHUILIAHUS MEPE]] MOIydeHHON (POPMYIOH 1 MPUBEANTE ee K PeABapEHHON HOPMaJIbHOH Gopme.

9. [lns oprpada (puc. 6) HaiimuTe MHOXECTBO JOCTHXKUMOCTH M MHOKE-CTBO KOHTPIOCTIXKHMOCTH BEPIIMHBI . BRIICHUTE, KAaKUMH
CBOicTBaMH 00JataeT OMHApHOE OTHOIICHNE, 3afaHHOE TpadoM . [TocTpoiiTe MaT-pHIly CMEKHOCTH M MAaTPHUITYy HHITHICHTHOCTH,
3aHyMepoOBaB Iyru oprpaga .

10. 3anymepyiite BepinHbl rpada (puc. 6) U OnNpeAeIuTe CTENEHH BeeX ero BepiinH. Hapucyiite kKakoi-1100 0CTOBHBINH oarpad
rpada . 3a-IMIIUTE MATPUIIEI CMEKHOCTH M HHIMICHTHOCTH rpada , 3aHyMepoBaB €ro pedpa.

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

12. Onpenenute HUKIOMaTHYECKOE YKCHO rpada (puc. 6). BoisicHuTe, MOXKHO JIM HAPUCOBATh Ipad , HE OTPbIBasi PyKu OT Oymaru
U HE IIPOXO-As HH 0 OTHOMY peOpy aBaxkasl. OTBET 000CHYHITE.

13. BoisicHuTE, CKOJIBKO pedep HYXKHO yIauTh U3 rpada  (puc. 6) mpu NOCTPOCHUH €ro Kapkaca. 3aHyMepyiTe BepIIuHbI rpada U
MOCTPOHTE Kapkac AByMs crmocobamu (00xox “B mmpuHy”, 06X01 “B IIyOHHY), HauaB 00X0M U3 BEPLIMHBI C MAKCUMAIIbHOI
CTEICHBIO.

Bapuanr 7
1. ITycte A = (-1; 0], B = [0; 2). Haititu AEB, ACB, AE, , .




2. Pemute ¢ moMomipto quarpamm Jitnepa—BenHa.

A — MOJIMHOKECTBO MHOKECTBA HATYPAJIbHBIX YHCEI, KOK/IbI AJIEMEHT MHOXECTBA A €CTh YHCJIO, KPaTHOE WUJIH 2, HJTU 3, WK 5.
Haiitn uucno snemMeHTOB B MHOXKECTBE A, eci cpenu HuX umeercs: 70 uncen, kpatHbix 2; 60 umncen, kpatabix 3; 80 uucen,
KpaTHbIX 5; 32 uncia, KpaTHeIX 6; 35 gyuce, kpaTtHelx 10; 38 uucen, kpatHbix 15; u 20 uucen, kpatHsix 30.

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

OTHOIICHUE (OKUTh B OJJHOM TOPOJIEY.

4. ITocTpouTh TaOIUIy HICTHHHOCTH JUIS (POPMYIIBI:

5. C noMouIpi0 paBHOCHIIBHBIX PE00pa3oBaHuil yOeIUThCs, 4TO (OPMY-IIBl M PAaBHOCHJIBHBL. [le-pednciiiuTh HCIOIb3yeMbIe
3aKOHBI.

6. IIpoBepHUTH MPABUIEHOCTD JIOTHYECKOTO PACCYKICHHS COKPAIEHHBIM crocoboM. Kaknmu apyrumu ciocodamMu MOXKHO PEIIUTh
9Ty 3agauy?

“Ecnu [TaBen He BcTpeuan MBana, To nbo MBan He ObUT Ha JIeKusX, Jinoo [TaBen mket. Eciau MiBaH OblT Ha Jieknusx, To [TaBen
Bcrpedan Visana, n Cepreit ObUT B unTansHOM 3aiie nocie jgekuni. Ecimm Cepreit ObUT B UUTATB-HOM 3aJ1€ ITOCTE JISKITHH, TO JTHO0
TTaBen ne ObL Ha JekiusX, 1100 ITasen mker. CaegoBarensHo, MBad He ObUT HA JIEKIUAX. .

7. Haittu CKH® crienyrormux GopMyst AByMs CIIOCOOaMHU a)ITOCTPOUB TaO-THILy HCTUHHOCTH; 0)C MTOMOIIBIO 9KBUBAJICHTHBIX
npeoOpa3oBaHMiL:

(yUOzU (x® @z)) ® (x Uy) ® @z

8. Mcnonp3ys 1Ba mpenukara, 3anuuinTe npeaiokeHre B BUe GopMyIbl JOTUKY MPeauKaToB: “Bee xpaOpelbl 10CTOWHBI CllaBbl”.
IMTocTaBeTe 3HAK OTPULIAHKS HEpel IOTydeHHOW opmynol u npuseaute ee k [THD.

9. lns oprpada (puc. 7) HAMIUTE MHOKECTBO JTOCTHKUMOCTH H MHOXE-CTBO KOHTPIOCTHKUMOCTH BEPIIUHBI . BBIACHHUTE, KAKMMHU
cBolicTBaMHU 00na1aeT OMHApHOE OTHOIIEHNUE, 3aaHHOe TpadoM . [TocTpoiiTe MaT-pUIly CMEXXHOCTH U MAaTPUILy HHIHICHTHOCTH,
3aHyMEpOBaB Ayru oprpada .

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

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

12. Onpenenute DUKIOMAaTHIECKOE YUCIO rpada (puc. 7). BelsicHUTE, MOYKHO JI HAPHCOBATh Ipad , HE OTPHIBask PYyKU OT OyMaru
1 He IIPOXO-A HU TI0 OTHOMY peOpy nBakasl. OTBET 000CHYHTE.

13. BersicHUTE, CKOJIBKO pedep HyKHO ynanuTh u3 rpada (puc. 7) Ipu NOCTPOSHHUH €ro Kapkaca. 3aHyMepyHTe BepIIuHbI rpada u
MOCTPOiTe KapKac AByMs criocodaMu (00xo1 “B IIMPHHY”, 00X0 “B ITyOHHY’), 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 cnoptuBHOM narepe 65% pebat ymeror urpats B Gpyroon, 70% - B Bo-neitbon u 75% - B 6ackerdois. KakoBo HanMeHbIIIEE THCIIO
peOsAT, yMEIO-IIIUX UIPaTh U B GyTOOJI, U B BOJICHOO0I, 1 B OackeT00:1?

3. UccnenoBaTh CBOMCTBA OTHONICHUS. SIBIISCTCS T OHO OTHOIICHHEM HK-BHBAJEHTHOCTH?

OTHOIICHNE MTapaITIETbHOCTH TPSIMBIX.

4. IlocTpouTh TabIMILy UCTUHHOCTHU AJIS1 (GOPMYIBI: .

5. B Gopmyne M30aBUTBH-CSI OT OIEpaluK MILTMKALUK U YIIPOCTHTH C IIOMOIBIO PABHOCWIBHEIX IIpeoOpasoBanuii. [lepeunciants
HCIIOJIb3YeMBIE 3aKOHBI.

6. IIpoBepHUTh MPABUIBLHOCTD JIOTHYECKOTO PACCYKIECHHS COKpPAIIeHHBIM cr1ocodoM. Kakumu apyrumu cmocodaMu MOXKHO PEIIUTh
3Ty 3a7a4y?

“Ecnu st Oyay TOBOPHTSH TIPaB.Iy, TO MEHS IPOCIABUT IPOCToit Hapos. Eciu s Oyay nraTh, TO MEHS POCIIaBAT OOraThie M 3HATHBIE.
Ho 51 momxeH TroBo-puTh MpaBAy WM JITaTh. 3HAUYUT MEHS NIPOCIABUT IIPOCTON HAPOJ MIIH IIPO-CIIABST OOraThle M 3HATHBIE .

7. Haittu CKH® crenyromux GopMyn AByMs CIOCOOaMH a)IIOCTPOUB TaO-THILy HCTUHHOCTH; 0)C MOMOIIbIO SKBUBAJIEHTHBIX
npeoOpa30BaHMIA:

(xUy~0xUz)® (x®y)UzUdy;

8. Mcnone3ys nBa mpenukaTa, 3aluIInTe MPeIoKeHHe B Buie (GopMyIsl JOTUKH IpeauKaToB: “HekoTopsle MOYTaNbOHBI HE JIF00ST
co0ax”. [To-cTaBbTe 3HaK OTPULIAHUS IIEpe]] OIydeHHON (GOPMYIION 1 PUBEANTE ee K NpeJBapeHHONH HOPMaIIbHOH (opMme.

9. [lns oprpada (puc. 8) HaiimuTe MHOXECTBO JJOCTHXKUMOCTH M MHOKE-CTBO KOHTPIOCTIKHIMOCTH BEPIINHBI . BRIICHNTE, KaKUMH
cBOlicTBaMHM 00Ja1aeT OMHApHOE OTHOIICHNUE, 3aaHHOe TpadoM . [TocTpoiiTe MaT-pUIly CMEXHOCTH M MAaTPHUITy HHIHJICHTHOCTH,
3aHyMepoBaB Iyru oprpaga .

10. Tan Heoprpad (puc. 8). 3aHyMepyiTe BepIIMHBI rpada 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. INokaxwure, uto rpadsr U (puc. 2) nzomop¢Hsl. [Inanapen mu ?

12. Onpenenute UKIOMaTHYECKOe Yo rpada (puc. 8). BeisaicHHTE, MOXKHO JIM HApUCOBaTh rpad , He OTPHIBAs PYKH OT Oymaru
U HE ITPOXO-As HH TI0 OTHOMY peOpy aBakasl. OTBET 000CHYHTE.

13. BersicHHTE, CKOIBKO pedep HyKHO ynanuTs u3 rpada (puc. ) mpu MOCTpOEHHUH €ro Kapkaca. 3aHyMepyHTe BepIIuHbI rpada u
NoCTpoiiTe Kapkac AByMs criocobamu (00xo[ “B mupuHy”’, 00X01 “B Ii1yOMHY ), HauaB 00X0/1 U3 BEPIINHBI C MAKCUMAIIbHOM
CTEMEHBIO.

BapuanT 9

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

2. Pemuts ¢ noMompto quarpamm JDilnepa—BenHa.

B rpynmne u3 100 TypuctoB 70 4enoBek 3HAIOT aHTIIMHCKHUMA S3bIK, 45 4e0-BeK 3HAIOT (hpaHIy3CKuil A3bIK U 23 yenoBeka 3HalT 00a




a3bIKa. CKOJIBKO TYPHCTOB B TPYIIIE HE 3HAIOT HU (PPaHITy3CKOTO, HU aHIIIMICKOTO?

3. MccenenoBath cBOMCTBA OTHOLIECHHMS. SIBIISIETCS JIM OHO OTHOLIEHHEM JK-BHBAJICHTHOCTH?
OTHOIIICHHE «KUTH 3Ta’KOM BBIIIEY.

4. ITocTpouTs TaOIUIy HICTHHHOCTH ISt (JOPMYIIBL:

5. C moMo1IbI0 PaBHOCHIIbHBIX TIPE00pa3oBaHui YOeAUTCA, 4TO OpMyna  sIBISETCS TaBTOJIOTHEH. [IepeuncuTh HeroIb3yeMble
3aKOHBI.

6. IIpoBepHUTh NMPABUIBEHOCTD JIOTHYECKOTO PACCYKIECHHS COKpPAIIEHHBIM cr1ocodoM. Kakumu apyrumu cmocodamMu MOXKHO PEIIUTh
3Ty 3a7a4y?

“Ecnu TBI OyeIs TOBOPHUTE NPABIY, TO TeOs BO3HEHABUAAT OoraThle U 3HATHEBIC. Eciu Tl Oynens arate, To Te0s BOSHEHaBUAUT
npocToit Hapox. Ho TsI T0MkeH rOBOPHUTH MPAB/y W AraTh. 3HAUUT, TeOS BOSHEHABUAAT OOTaThIe U 3HATHBIC WK Te0s
BO3HEHABUIMT MPOCTON Hapon .

7. Haiitu CKH® cnenyromux Gpopmyit 1ByMs criocodaMy a)[IOCTPOUB TAOINIy HCTUHHOCTH; 0)C TIOMOIIBIO SKBHBAJICHTHBIX
npeoOpa3oBaHHiL:

zUy®xUOx)~@z«x)UyUz

8. Hcrionb3ys Ba Ipeukara, 3aluiIkTe IpeaoKeHUe B BUE (OPMYIIbI JIOTHKU NTPEAUKaToB: “Bee TaHIOpHI - cTpoitHbIe monu”.
IMTocTaBpTe 3HAK OTPUIAHUS Hepe MOTYIeHHOH (HOopMyIIoil 1 MpUBEIUTE ee K peaBapeHHOI HopMaIbHOU GopMe.

9. lns oprpada (puc. 9) HaiinuTe MHOXECTBO JOCTHXKUMOCTH U MHOKE-CTBO KOHTPIOCTIKMUMOCTH BEPIINHEI . BRIICHUTE, KAaKUMH
cBoiicTBamMu oOanaeT GMHApHOE OTHOLIEHHUE, 3aJaHHoe Tpadom . [locTpoiite MaT-pHIly CMEXHOCTH U MaTPHUIy MHIMACHTHOCTH,
3aHyMEpOBaB JIyT¥ oprpada .

10. 3anymepyiite BepmuHbI rpada (prc. 9) U onpenennuTe CTEIeHH Beex ero BepmnH. Hapucyifte kakoif-mbo ocToBHEIH moarpad
rpada . 3a-NUIINTE MATPULILI CMEXKHOCTH M MHIIUAGHTHOCTH Ipada , 3aHyMepoBaB ero pedpa.

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

12. Onpenenure DUKIOMaTHIecKoe gucio rpada (puc. 9). BrisicHUTE, MOXKHO M HApHCOBATh Ipad , HE OTPBIBAs PYKH OT OymMaru
U HE IIPOXO-As HU 0 OTHOMY peOpy ABakasl. OTBET 00OCHYHTE.

13. BorsicuuTe, CKOJIBKO pebep HY)KHO yaaluTh u3 rpada (puc. 9) mpu NOCTPOCHUH €ro Kapkaca. 3aHyMepyiTe BepliuHbl rpada u
MOCTPOTE KapKac AByMs criocodaMu (00Xo[ “B MIMPHHY”, 00X0 1 “B TIyOHHY’), HauaB 00X0/1 U3 BEPIIUHBI C MAKCUMATbHOM
CTEIEHBIO.

Bapuanr 10

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

2. Pemuth ¢ momoipto quarpamm Jitnepa—BenHa.

W3 64 cTyneHTOB Ha BONIPOC, 3aHUMAIOTCS JIK OHU B CBOOOJHOE BpEMs CIOPTOM, YTBEPAUTENBHO OTBETUIIN 40 UeoBeK; Ha BONPOC,
JFOOST I CITymaTh My3bIKy 30 OTBETHIIHM YTBEPAUTEIBHO, TIpHYeM 21 CTYIeHT 3aHH-MAIOTCS CIIOPTOM U JIFOOST My3bIKy. CKOJBKO
9eIOBEK HE YBIEKAIOTCS HU CHOPTOM, HU MY3BIKOI?

3. HccnenoBaTh CBOMCTBA OTHOLIEHHS. SIBIISIETCS 1M OHO OTHOIIEHUEM SK-BHUBAaJEHTHOCTH?

OTHOIICHNE TTePTIICHANKYIIPHOCTH TPSMBIX.

4. ITocTpouTs TaOIUIy HICTHHHOCTH JUISL (JOPMYIIBI:

5. B ¢popmyne u30aBUTHCS OT 3HAKOB UM-IUIMKALMU U SKBHBaJeHIUH. C TOMOIIBIO PaBHOCHIIBHBIX IPe0oOpa30BaHuii yOeAUTHCS,
YTO OHa paBHOCWIbHA (opmyrte . [lepeunc-1nuTh HCIOIb3yeMbIe 3aKOHBL.

6. [IpoBepUTH MPaBUIBHOCTH JIOTHYECKOTO PACCYKACHUS COKPAIICHHBIM CIIOCO00M. KakuMu ApyruMu crioco6aMy MOXKHO PEITUTh
9Ty 3aaa4y?

“Ecnu cTyJeHT MHOTO 3aHHMAETCsl, TO OH YCIIEIIHO caaeT dk3aMeHbl. CTy-IeHT He caai dk3aMeHbl. Clie[oBaTeNbHO, OH 3aHUMaCs
Maino”.

7. Haittu CKH® crenyromumx GopMyn AByMs CIIOCOOaMH a)ITOCTPOUB TaO-THITy HCTUHHOCTH; 0)C IOMOIIBIO SKBUBAJIEHTHBIX
npeoOpa3oBaHMii:

xUzU (x ®y)) ® O(y®z)®Qz;

8. Mcmone3yst 1Ba peuKaTa, 3alnIInTe PEIIoKeHIe B BUIE (DOPMYIIBI JOTHKA PEeaUKaToB: “HekoTopbie IeBUIIBI yMEIOT
TaHueBaTs . [locTaBhTE 3HAK OTPHLIAHUSA IEepe] HOTyIeHHOH (hOpMyYIOH U MpUBEIHUTE ee K IIPeABa-PEHHON HOpMAIBHOH opMme.
9. lnst oprpada (puc. 10) HalaAnTE MHOXKECTBO TOCTHXXUMOCTH 1 MHO-)KECTBO KOHTPJOCTHXXUMOCTH BEPLIMHBI . BhisicHHTE,
KaKAMH CBOMCTBa-MH 00J1ajilaeT OMHApHOE OTHOIIEHHE, 3a1aHHoe rpadom . ITocTpoiiTe MaTpHIly CMEXHOCTH U MAaTPHILY
MHIOUACHTHOCTH, 3aHYMEPOBAaB Ayrd opr-pada .

10. 3anymepyiite BepiuHbl rpada (puc. 10) u onpenenute creneny Beex ero BepmnH. Hapucylite kakoi-miu0o oCTOBHBIN
noarpa¢ rpacda . 3anMIINTe MaTPULBI CMEXHOCTH U MHIMICHTHOCTH rpada , 3aHymMepo-BaB €ro pedpa.

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

12. Omnpenenure nuknomMaTudeckoe uncio rpadga (puc. 10). BersscHuTe, MOKHO T HApUCOBATh rpad , He OTPHIBAs PYKU OT OyMaru
U He IIPOX0-7d HU M0 OZHOMY pebpy ABaxkabl. OTBET 000CHYHTE.

13. BeisicHUTE, CKOJIBKO pedep HyKHO yaanuTh u3 rpada (puc. 10) mpu MOCTPOCHUY €ro Kapkaca. 3aHyMepyiTe BepIIuHbI rpada
U TIOCTPONTE KapKac AByMs criocobaMu (00xof “B IUPHHY”, 00X0[ “B TIIyOMHY ), HA9aB 00X0]] M3 BEPIINHBI C MAKCHMAIbHON
CTEMEHbIO.

5.3. ®oH/1 OLIEHOYHBIX CPEICTB

S:\Student\Education\Kadeapa MCuT\/Ipiran\/Iuckpernas maremaruka\7.®@0OC

5.4. IlepevyeHb BU/IOB OLIEHOYHBIX CPEACTB

KOHTpO.]'ILHLIC BOIPOCHI JIA IMPOBEACHU TCKYILIETO KOHTPOJIA. KOHTpOJ'ILHLIe BOIIPOCHI 1A IMTPOBCACHUA HpOMC)KyTO‘IHOfI
aTTeCTally 110 UTOraM OCBOCHUA JUCHUIIIIMHBI. KOHTpOJ'IBHafI pa60Ta. Tectrr




6. YHEBHO-METOJUYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIIUHBI (MOAYJIS)

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOPEI, COCTaBUTEITH 3armaBue, pa3MelIeHne Wznarenscrso, rox | Komma-Bo
JI1.1 | CenoBa H.A., CenoB JuckpeTHast MaTeMaTHKa. 3aa4y IOBBIIIEHHON CIOXKHOCTH: Caparos: Aii ITu 0
B.A. MPaKTUKyM Op Menua, 2018
http://www.iprbookshop.ru/71561.html
JI1.2 | XycaunoB A. A. JHuckperHas marematuka: YuebHoe nocobue Caparos: Aii [1u 1
http://www.iprbookshop.ru/85811.html Ap Menua, 2019
JI1.3 [ XycamHoB A. A. JuckperHas MatemaTrka: Y4edHoe nmocobue st CI1O CapatoB: 1
http://www.iprbookshop.ru/86136.html ITpodobpaszosanue
,2019
6.1.2. JlonosiHuTEIBLHAS JIUTEPATYPA
ABTOPBI, COCTaBUTEITH 3ariaBue, pa3MelIeHHe WspatenscrBo, rox | Kommy-Bo
JI2.1 |Ilo3musxos C. H., JuckpeTHast MaTeMaTHKa: y4eOHUK [T BYy30B M.: Akagemusi, 16
Peioun C. B. 2008
JI2.2 | dpmran E.A., OCHOBBI TUCKPETHON MaTeMaTHKUA. MHOXeCcTBa. DIeMEHThI Hopunsck, 2001 38
Boiinosa O.H. MaTeMaTH4deckoi jJoruku, ['padsr: Yued. mocodue
JI2.3 |HoBukos ®.A. JluckpeTHast MaTeMaTHKa JUIS IPOTPAMMHUCTOB: Y YeOHUK 11 CII6.: TTutep, 2001 41
BY30B
JI2.4 | Mockunosa I'.I. JuckperHas marematuka. MatemaTHKa JIsi MEHEKEPa B M.: Jloroc, 2000 18
pUMepax U ynpaXHEHUsX: Y4e0. mocobue 1t By30B
6.1.3. MeTtonnyeckue pa3padoTku
ABTOPBI, COCTABHUTEIH 3armaBue, pa3MelIeHne W3patenscTBo, rox | Kommd-Bo
JI3.1 | Hopunsckuit muaaycTp. | AuckperHas mMatemaTuka. KomOunatopuka. Teopus rpados: Hopunsck, 2005 4

WH-T; COCT.
0.B.Cu3zosBa,
E.A. Ipmran

MCETOJ. YKa3aHU K NPAKTUICCKUM 3aHATUAM

6.2. Ilepeuens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHO¥ ceTu ""UnTepHer"

21 | Onexrponnsblii katanor HTUU  http://biblio.norvuz.ru

6.3.1 I[lepeueHnb NpOrpaMMHOIO odecreYeHust

6.3.1.1

MS Windows 7 (Homep nuuensun 62693665 ot 19.11.2013)

6.3.1.2

MS Office Standard 2013 (Homep nunens3uu 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 IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPHAJIBHO-TEXHUYECKOE OBECIHHEYHEHHME JUCIUIIJINHBI (MOAY JIS)

7.1

403- mabopaTopus BUPTYaAIHOTO MOJECTHPOBAHHUS. (CIIeNNaIN3NPOBAHHBIA KOMITBIOTepHBIH Kiace kadenpst UIC u T (10
pabounx cranuuii Ha 6a3e PC (10 xomnbrotepos (Intel Core 2 Duo E6550 2.33GHz, 31'6 O3V, HDD 160 I'6)),
00BEIMHEHHBIX B JIOKAJILHYIO CETh;

7.2

211 — nabopaTopus IPOSKTHPOBAHUS HH(OOPMAITMOHHBIX CUCTEM - KJIacC TEPMHUHANBHBIX cTaHuii Sun Ray 207 (10 ex) ¢
JOCTYIIOM K CIIEIIHAITU3UPOBAHHOMY IIPOTPAMMHOMY 00€C-TICUYCHUIO

7.3

I'6)

408 — MyTbTUMETUIHBIA KOMITBIOTEpHBIN Kiace, 11 kommbiorepoB (Intel Pentium(R) G3420 3.20GHz, 2'6 O3V, HDD 500

7.4

I'6)

412 — mabopaTopus TepMUHAIBHBIX pecypcoB, 12 xommbrotepoB (Intel Pentium(R) G850 2.90GHz, 2I'6 O3V, HDD 320

7.5

407 - MynbTUMEAUHHBIN JISKIHOHHEIH KIace 12 xommeiotepoB (Intel Pentium(R) G850 2.90GHz, 2I'6 O3Y, HDD 320 I'0),
MOJKIIOYEHHBIE K Tpoekropy Toshiba TLP-471.

7.6

CepsepHoe 000pyI0OBaHHE:

7.7

TepMHUHAJIbHBIC cepBepa yrnpasienus Sun Ray kmuentamu Sun Fire V210 (2 ),




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

7.9 | paiinoserii ceprep IBM x3250, BUpTyanbHbIid cepBep 6a3 maHHBIX Ha matgopme VM Ware ESXi 4)

7.10 | Doctyn B cetb MuTepHeT: Kanan 512/256 Kout/cexk.

8. METOIUYECKUE YKA3ZAHUSA JJISA OBYYAIOINUXCSA 11O OCBOEHUIO JTUCHUIIVIMHBI (MOY JIST)

CamocrosTensHas paboTa CTyIEHTOB CIIOCOOCTBYET NITyOOKOMY YCBOCHHMS YIEOHOTO MaTepraia U Pa3BUTHIO HABEIKOB
camoo0pa3oBanus. CaMocTOsATENbHAs padoTa MPEeAIoIaraeT CISIYIOImIe COCTABISIONHE: paboTa ¢ TeKCTaMU: YIeOHUKaMH,
CIpaBOYHHUKAMH, JOTIOJHUTEIBHON IUTEPATYPOH, a Takke NpopaboTKa KOHCIIEKTOB JISKIUH; paboTa HaJ TeMaMH s
CaMOCTOSTEIBHOTO M3Y4EHNUS;y9acTHe B pa0OTe CTYICHUECKUX HAayJHBIX KOH(EPEeHINIT; HOATOTOBKA K SK3aMCHY.

Kpome 6a30BBIX yIeOHHKOB PEKOMEH/IYETCS CaMOCTOSATENFHO HCIOIh30BaTh MMEIOMKecs B OMOINOTeKe yaeOHO-METOANIECKUEe
noco6us. HeszaBucumo ot Buja yueOHUKa, paboTa ¢ HUM JOJDKHA IIPOUCXOAUTH B T€UEHHE Beero cemecTpa. DddekruBHee paboTaTsh
¢ y4eOHUKOM He TOCIE, a nepe] JeKIueil.

ITpm 03HaKOMIIEHHH C KaKUM-JIHOO0 Pa3/IesioM PeKOMEHIYeTCs IIPOYHUTATH €T0 [IETUKOM, CTapasich YIOBUTH OOIIYO JIOTHKY
U3J10KEHUS TeMbl. MOJKHO COCTABUTb UX KPATKUI KOHCIEKT.

CreneHp YCBOGHHUS MaTepuana IpoBepseTcs CASAYIOMIMMU BUIAMH KOHTPOJISL: TEKyIIUH (OIpoc, KOHTPOJIbHBIE pabOoThI); 3aIIuTa
HPaKTHIECKUX PaboT; IPOMEKYTOUHBIH (SK3aMeH).

Ox3ameH — (hopMa UTOTOBOH IIPOBEPKH 3HAHHH CTYICHTOB.

Jlns ycremHoi caayy 3x3aMeHa He0OX0JUMO BBIMOTHUTH CIESAYIOMUE PEKOMEHAIMN —TOTOBUTHCS K SK3aMEHY ClIeIyeT
CHCTEMATU4ECKH, B TEUEHUE BCETO ceMecTpa. MIHTeHCHBHAs OATOTOBKA J0JKHA HA4aThCs HE MO3HEE, YeM 3a MECSL-TI0NTOpa 10
sK3aMeHa. JlaHHbBIe Tieper 9K3aMeHOM TPH-9eThIpe THS 3 (heKTHBHEE BCEro NCIOIB30BATh JJIS TIOBTOPESHUS U CHCTEMATH3AINH
Marepuana.

PexoMenryemble CpeICTBA, METOJIbI O0YUIEHHs, CIOCOOBI y4eOHO! NesITeNbHOCTH, IPUMEHEHHE KOTOPBIX Ul OCBOCHUS! KOHKPETHBIX
Moyieit pabodeit yaeOHOH nmporpaMmbl Hanbosee 3G heKkTHBHO:

— 00y4eHHe TeOpEeTHIECKOMY MaTepHaIy PEeKOMEHIyeTCsI OCHOBBIBATh HA OCHOBHOH M JIOTIOJHUTEIIBHOM JIHTEpaType,
pEKOMEHJyeTcsl B Haualle CeMecTpa 03HAKOMUTH CTYAEHTOB € IPOTPaMMOil JUCIUILUINHEI, IEPEYHEM TEOPETUUECKIX BOIPOCOB AT
TEKyILEro MPOMEKYTOYHOTO M HTOIOBOTO KOHTPOJIS 3HAHUIL, YTO OPUEHTUPYET U TOOLIPHUT CTYIEHTOB K aKTUBHOI
CaMOCTOSTEIBHON padoTe;

- PEKOMEHIyeTCs IPOBOJUTH JICKIIMOHHBIC 3aHATHS C MCIOIb30BaHNEM MYIbTUMEANIHON TeXHNKH (TIpoexTopa). Ha nepsom
3aHSTUH JI0 CTYICHTOB JOJIKHBI OBITh JJOBEJICHBI TPEOOBaHUS TI0 OCBOCHUIO MaTepHaa, IpaBuila HaMUCAHHS U CAA4U IPAKTHYECKOI
paboTEL, IepedeHb PeKOMEHIyeMOit InTepaTypsl. JKenaTensHo mpoBecTH 0030p TeM, KOTOpbIE OyAyT H3y4€HbI B TEUEHHE CEMECTpA C
TeM, YTOOBI CTYAEHTHI O0JIee 0CO3HAHHO ITOJIXOIMIIHN K BBIITOJIHEHHUIO padoT. Taroke 4acTh 3aHATHH IIPOBOIATCS B aKTHBHOM 1
UHTEpaKTUBHOM (hopme.YdeOHBII MpoIiece, ONUPAOIIUICS Ha UCIIOIb30BAHIE HHTEPAKTHBHBIX METOI0B OOYUIEHHs, OPTaHU3YeTCs C
y4€TOM BKJIIOUEHHOCTH B IIPOIIECC TIO3HAHUS BCEX CTYJEHTOB IpyMNIbl 0e3 uckiroueHus. CoBMeCTHasl JeTeIbHOCTh 03HaYaeT, 4TO
KaK/IBIIf BHOCUT CBOI 0COOBIN MHAWBUIYaTbHBIA BKJIA[, B X0/I€ PaOOTHI HAET 0OMEH 3HAHUSIMH, HACSIMH, CIOCOOaMH eI TETHbHOCTH.
OpraHu3yroTcs HHANBUIyallbHAs, TapHas U IPyIHoBas paboTa, HCIOIb3YeTcs MPOeKTHAS paboTa, POJIEBBIC UTPHI, OCYIIECTBIICTCS
paboTa ¢ ToKyMEeHTaMH U pa3ITHYHbBIMUA HCTOYHUKAaMH HH(OopManuu u T.4.. HTepakTHBHBIE METOABI OCHOBAHbI HA MPUHIIUIAX
B3aMMOJEHCTBHUS, aKTHBHOCTH 00y4aeMBbIX, OIIOpE Ha IPYIIIOBOH OIIBIT, 00s13aTeIbHON 0OpaTHOH cBsi3u. Co3naercs cpena
00pa3zoBaTEIFHOTO OOIIEHNS, KOTOPask XapaKTepU3yeTcs: OTKPBITOCTHIO, B3aNMOJICHCTBHEM YIaCTHUKOB, PABEHCTBOM HX
apryMEeHTOB, HAKOIJICHHEM COBMECTHOTO 3HaHMS, BO3MOXKHOCTHIO B3aUMHOM OLICHKH U KOHTPOJIS.




