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1. llesab ocBoeHMSsI JUCUMIITIHHBI

Ilenb OCBOEHHUS IUCHMIUIMHBI — (DOPMUpPOBAHHME Y CTYAEHTOB HAaBBIKOB JIOTHUECKOTO
MBIIUICHAS U YMEHHS MPUMEHSATH alIapaT COBPEMEHHOM NUCKPETHOM MaTeMaTHUKH IIPU PELICHHUH

MMPUKIIAIHBIX 3a1a4.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

JIMCUMIUIMHBl M TPAaKTHUKH, Ha OCBOCHMM KOTOPBIX Oa3upyercss NaHHas IUCIMILUIMHA!
OCHOBBI IPOrPaMMHPOBAHN, ATAITUBHBIA KypC MaTEMaTUKH.

JII/ICHI/IHJ'II/IHI)I W IPAKTUKH, OJI9 KOTOPBIX OCBOCHUE )IaHHOﬁ JUCIHHUITIIINHBI H€O6XO)II/IMO KakK
NpCaAMICCTBYIOMICC: Briciias maTemaTuka.

3. [Inanupyemble pe3yabTaThl 00y4eHHS

(Ko 1 HANMEHOBAHUE)

(K01 1 HANMEHOBAHME)

dopmupyemble H HNuaukaropsl
KOHTPOJIMpYyeMble AOCTH/KEHHUS IInanupyemble pe3yabTaThl
KOMIIETEHIIUH KOMITeTEeHI Ui o0y4eHus

OIIK-1 Cnocoben

NOIIK-1.1 lemoHCTpUpYET

MaATEMAaTHYCCKOI'O aHaJInu3a
U MOJCIMPOBaHUsA

3HATh: OCHOBHBIE TIOHATHS U

MIPUMEHSTH 3HAHHUS OCHOB MAaTEMATHKH, | YTBEPKIACHHS AUCKPETHOU
€CTECTBEHHOHAYYHbIC U (U3HKY, BEIYUCITUTEIILHON | MAaTEMAaTUKU U JIOTHKH, METOJIbI
00IIenHKEHEPHBIC TEXHUKHU U pelIeHus TUTIOBBIX 3a/1a4, OCHOBHBIC
3HAHHUS, MCTObI MpOrpaMMHUpPOBaHUS MPUHIUITBEI MATEMaTHYECKOTO
MaTEMATUYECKOTO HNOIIK-1.2 OnenuBaer MOJICTUPOBAHUS

aHanu3a u TEOPETUUECKHUE U YMeTh: NPUMEHSTh Ha MPAKTHKE
MOJCIIUPOBAHUS, AKCIIEPUMEHTAJILHBIC OCHOBHEIE ITOJIOYKEHHUS U METOIBI
TEOPETHUUECKOTO U HCCIIEIOBAHUS 00OBEKTOB JTUCKPETHON MaTEMaTUKH U JIOTHUKH,
AKCTICPUMEHTAILHOTO npodeCCHOHATbLHON METOIBI MATEMATHIYECKOTO
HCCIICAOBAaHUS B JIeSTECIILHOCTHU MOJICJIUPOBAHUS
npodeccruoHanbHON HMOIIK-1.3 [lemonctpupyeT | Brnagers: HaBBIKAMHU MPAKTHYECKOTO
JIeITCIbHOCTH YMEHHUE MPUMEHSATh METObI | HCHOIb30BAHUS OCHOBHBIX

IIOJIOKEHUM U METOJIOB IUCKPETHOM
MAaT€MaTUKH U JJOTUKH, TOCTPOCHUS
W MCCIIEJOBAaHMUSI MaTeMaTHUECKUX
MozeeH




4. CTpyKTypa ¥ coJep:KaHue TUCHUIINHBI

DopMbI TEKYyLIEr0

Bun . KOHTPOJIA
Monyab . HaumeHnoBaHue TeM 3aHATHI OobeMm,
yueOHoit N Cemectp Bbanasl | UHTepakTuB, 4.| (HAHMEHOBaHHUE
(pa3nea) (y4eOHoii padoThI) q.
padoThI OLICHOYHOI 0
CpencTBa)
Moy 1. Jlex 1 MHokecTBa U Ollepallii HaJl HUMU. 2 2 - - WNupuBunyansHOe
MHoOxecTBa. CoO0TBETCTBHS MEXK/Ty MHOKECTBAMM. TOMAIIHEe 3aJJaHue,
CooTBeTCTBUS. OTHOLIEHMS M X CBOWCTBA. KOHTpOJIbHAs padoTa,
OTHOIIIEHHUS. IIp3 1 MHoxkecTBa U onepalyuy HaJ HUMU. 2 - TECT UTOTOBBIN
Cp PaboTa ¢ IeKIIMOHHBIM MaTEepPUATIOM U 6 - -
y4eOHO! JTUTEepaTypoi, BHITIOTHEHHE
JIOMAIIHUX 3aJaHuM.
[1p3 2 CooTBETCTBUS MEXK/Y MHOXKECTBAMH. 2
OTHOIIEHHS ¥ X CBOMCTBA.
Moyib 2. Jlex2 [lepectaHoBKHU, COYETAHUSI, pa3MEIIECHHUS. 2 2 - - NuauBuayanbHoe
KomOunaropuxka. [IpuHUMI BKIIOYEHUS U UCKITFOUEHHUS. TOMalIlIHEE 3aJaHHe,
[HonunomuaneHas u OUHOMHUANIbHAS KOHTpOJIbHAs paboTa,
(bopmybI. TE€CT UTOTOBbIN
[p33,4 KomOunaropuka 4 5 -
Cp Pabora ¢ neKnnoHHBIM MaTepUaIoM U 6 - -
y4eOHOM JTUTepaTypOH, BBITIOJHEHNE
JIOMAIIHUX 3a/IaHHM.
Monyis 3. Jlex 3 [Tonsitue rpada. CMEKHOCTB, 2 2 - - NuauBunyanbHoe
Teopus rpados. VMHIUJIEHTHOCTb, CTETIEHH BEPILUH. TOMaIlIHee 3aJjaHue,
MapuipyTsl, 11enu, nukisl. 3oMopduzm TECT UTOTOBBIN
rpadoB. CriocoObI 3a1aHus rpadoB.
IIp 5,6,7 Teopus rpagos. 6 5 -




Monyab
(pasneur)

Bun
yueOHoit
padoThbI

HaumMmeHnoBanue TeM 3aHATHH
(y4eOHoii padoThI)

Cemectp

Oo0bem,

Banasl

HNHTepakTus, 4.

DopMbl TEKYyLIEr0
KOHTPOJIA
(HauMeHOBaHMe
OLICHOYHOI 0
cpeacTBa)

Monyns 4.
AnreOpa

BBICKA3bIBAHUN.

Mopayns 5.
byneBbl
(byHKIIH.

Jlex 4

[TonHbIE U ABYIOJBHEIE TPAQBL.
Omneparuu Hag rpadamu. CBA3HOCTS.
Huamerp, paguyc, HeHTp rpada.

JIek 5

Hepesps. OctoB rpada. [Tnanapusie
rpadnl. DUIEPOBBI U TAMUIBTOHOBBI

rpadsl.

IIp 8

Konrponsnas padora Nel

CP

PaboTa ¢ IeKIIMOHHBIM MaTepHaIOM U
y4eOHO! JTUTEepaTypoi, BHIMIOJIHEHNE
JOMAIIHUX 3a1aHUMN.

Jlex 6

Bricka3piBaHUs U ONepaliy HaJl HUMH.
[TonsTre popmynsl anredps
BBICKA3bIBAaHUI. DKBUBAJICHTHBIC
npeoOpa3zoBanus GopMyil. 3aKOH
JIBOMCTBEHHOCTH.

TIp3 9,10

Anrebpa BbICKa3bIBaHUH

CP

PaboTa ¢ IeKIMOHHBIM MaTepHaIOM U
y4eOHO! JIUTEpaTypOM, BBIMOJIHEHNE
JIOMAIIHUX 3aJaHUMN.

Jlex 7

bynesol dynknuu. Peanuzanus ¢yHKmii
(hopMynaMu. DKBUBAIEHTHOCTH (POPMYII.
[Tpunun neorictBeHHOCcTH. HOpMasibHbIe
¢opmel. TynukoBasi, MUHUMaIbHAS U
cokpamenHas JIH®. Meroas! nonyuyenus
COKpaIlleHHOW U MuHUMaiIbHOU JIHO.

Ip3 11

byneBsl GhyHKINH.

35

NunuBuayansHoe
ITOMaIrHee 3aJaHue,
TECT UTOTOBBIHM

NunuBuayansHoe
TOMaIlIHee 3aJjaHue,
KOHTpOJIbHAs paboTa,
TECT UTOTOBBIN




DopMbl TEKYyLIEr0

Bun . KOHTPOJIA
Monyab . HaumeHnoBaHue T€M 3aHATHI OobeMm,
(pasnen) yueOHoit (yaeOmoii paBoTsI) Cemectp . Bbanabl | UHTepakTuB, 4.| (HAHMMEHOBaHHUE
padoThI OLIEHOYHOI'0
CpeacTBa)
IIp3 12 Hopmainbsabie GopMmBl. 2 - -
Jlex 8 [TonHble cucTeMbl OyNeBBIX QYHKIUI. 2 - -
[Tonuuom XKeranknHa. 3aMKHYTbIE
KJj1acchel. Teopema o MosHoTe.
Ip 13 [TonHbIE CHCTEMBIL. 2 - -
CP PaboTa ¢ IeKIIMOHHBIM MaTEepPUATIOM H 6 - -
y4eOHOI TUTepaTypoid, BBIOIHEHHE
JOMAIIHUX 3aJaHUM.
Mounyis 6. Jlex 9 ITonsatue npeaukara. Jlornueckue u 2 2 - - WNupuBunyansHoOe
Anrebpa KBaHTOPHBIE OIlepalliy HaJ| IIpeIUKaTaMu. ITOMAIIIHEE 3aJJaHue,
[IPEJIMKATOB. @DopMyJIbl JTOTUKU IPEIUKATOB. KOHTpOJIbHAsA paloTa,
[1p3 14,15 Anrebpa mpennKaToB. 4 -5 - TE€CT UTOTOBBIN
IIp3 16 Kontponbnas padora Ne2 2 35 -
Cp PaboTa ¢ IeKIIMOHHBIM MaTEepPUATIOM H 6 - -
y4eOHOI TUTepaTypoid, BBIOIHEHHE
JIOMAIHUX 3aJaHUM.
CP NuauBuayaipHOE JOMANTHEE 3aaHue 2 19,75 10 -
ITA 2 0,25 - -
™ Urorosslii TecT no kypcey uepe3 OT 2 2
HUroro:; 108 100

CxeMa pacuera UTOroBoro 6asia: Tekymuii peliTHHI (Bce 3aHATHUS U NMPOMEKYTOUYHbIEe TecThl) + Pe3y1bTaT HTOroBOro TecTa u Bee

JeJuTcda Ha 2




5. O6pa3oBare/ibHbIE TEXHOJIOTHHI

TexHomoTHs TPAAUIIMOHHOTO 00yUeHHUs: JIeKIuH 1-9, mpaktudeckue 3ansatus 1-17.

6. MeToan4yeckue yKa3aHus 0 OCBOCHUIO M CUMILINHBI

Jns ycmemrHoro  OCBOCHHSI  JMCIMIUIMHBI ~ HEOOXOJMMBI  TIOCEIICHWE CTyIACHTaMHu
JEKIIMOHHBIX W TPAKTHUYECKUX 3aHATHH, CaMOCTOSITENbHas paboTa CTYyACHTOB C JEKIIMOHHBIM
MaTepHaIoM U YIYCOHOU JTUTEPATYPO, BHITOTHECHUE MHANBUIYATLHOTO TOMAIITHETO 33JIaHUs U BCEX
MPEyCMOTPEHHBIX B CEMECTPE KOHTPOIBHBIX PadoT.

N3yuenne MUCHUTIIMHBI TpeOyeT CHUCTEMATHYECKOTO U TOCJIEI0BATEILHOTO HAKOIUICHUS
3HAHUH, CIIeJIOBATEIHHO, IPOMYCKH OTACIBHBIX TEM HE MO3BOJISIOT INTyOOKO OCBOUTH MPEMET.

B xone NeKIMOHHBIX 3aHATHI MOJE3HO 3a/1aBaTh MPEIMOIaBATEII0 YTOYHSIIONUE BOIIPOCHI C
LEJIbIO YSICHEHUS TEOPETHUECKUX MOJI0KEHUM, pa3peIlIeH!s] CIOPHBIX CUTYaIUH.

CTyaeHT MOXKET JOMOJHHUTh CIUCOK TPEIJI0KEHHONH JUTEpaTyphl COBPEMEHHBIMU
UCTOYHUKAMH, HE MPEJCTAaBICHHBIMU B CIHCKE, M B JAIbHEUIIIEM HCIOJIb30BaTh COOCTBEHHBIC
MOATOTOBJICHHBIE  Y4YeOHBICE  MaTepuajabl TPU  HAMUCAHUUM  KYpPCOBBIX M BBIITYCKHBIX
KBTM(DUKAIIMOHHBIX padoT.

CryneHnram ciegyer

. IPY MOJATOTOBKE K MPAKTUYECKUM 3aHATHAM 00s3aTElIbHO HCIIOJIb30BaTh HE TOJIBKO
JIEKIUH, Y4eOHYI0 JIUTEpaTypy, HO U IPYyTUe UCTOUYHUKH;
. B Hauase 3aHATUM 3aaBaTh IPENOAABATENIO BOIIPOCHI 10 MAaTEPUAITy, BbI3BABIIEMY

3aTpy/JHEHUs] B €ro NMOHUMAaHWW W WCIOJNB30BaHUHM TIPU PEUICHUW 3ajad, NPETOKEHHBIX IS
CaMOCTOSITEIILHOTO PEIICHUS;

. Ha 3aHATUSX JIOBOJUTH KaXIyH 3aJady [0 OKOHYATEIIFHOTO  OTBETa,
JIEMOHCTPUPOBATh MOHUMAaHUE TMPOBEJCHHBIX PAcueToB (paccykJIeHHii), B cilyyae 3aTpyAHEHUH
oOparaThCs K MpernoaBaTelo.

Jlis TOro 4ToOBl MPAaKTUYECKUE 3aHATHUS MPUHOCWIM MAaKCUMAJbHYIO MOJIb3y, HEOOX0IMMO
MIOMHUTb, YTO PEUICHUE 3aad IPOBOIUTCS MO0 PACCMOTPEHHOMY Ha JICKIIUSAX MaTepUaty U CBSI3aHO,
KaK MpaBWJIO, C JETaJbHBIM pPa300pOM OTIENbHBIX BOMNPOCOB JIEKIMOHHOTO Kypca. Cremyer
MOYEPKHYTh, YTO TOJBKO IOCIE YCBOCHHS JIEKIIMOHHOTO MaTepualia C ONPEACICHHOW TOYKH
3peHus (a UMEHHO C TOM, C KOTOPO OH M3J1araercsi Ha JEKIMAX) OH OyJeT 3aKpEIUIsAThCS CTyIEHTOM
Ha TIPAKTUYECKHUX 3aHATUSAX Kak B pe3ysbTaTe OOCYKICHUS M aHajH3a JEKIIMOHHOTO MaTepHhala,
TaKk ¥ B Ipolecce pemieHus 3aaad. [Ipu 3TUX yCIOBHSIX CTYJIEHT HE TOJIBKO XOPOIIO YCBOMT
MaTepuall, HO M HAy4YUTCsS MPHUMEHSATh €ro Ha MPaKTHKe, a TaKKe MOJIYYHT IAOMOTHHTEITBHBIH
CTUMYJI (YTO OYEHb BAXKHO) JUI aKTUBHON MPOPAOOTKH JIEKIIMOHHOT'O MaTepHara.

[Ipr camMoOCTOSTENTFHOM PpEIICHWH 3a/1a4 HYKHO OOOCHOBBIBATh KaXKIBIH JTall pEIICHHUS,
UCXOJl U3 TEOPETHUECKUX MOJOXKEHUH Kypca. Ecu cTylneHT BHIMT HECKOJBKO MyTeH perieHus
npoOsieMbl (3a1auM), TO HYKHO CpPaBHUTh MX W BBIOpaTh caMblil parnuoHanbHbId. [lone3no 1o
Hayaja BBIYUCICHUH (paccyXIeHMH, INpeoOpa3oBaHMN) COCTABUTh KpATKHHA IUIAH pEIIeHHs
npobsieMbl (3a1aun). Pemienue 3agad cieayeT usnarath MoApoOHO, BBIYUCIEHUS (paccyKIeHus,
npeoOpa3oBaHus) pacroyiaraTb B CTPOroM ToOpsijake. PemieHue mnpu HEOOXOIMMOCTH HY>KHO
COIPOBOXKAATH KOMMEHTAPHUSIMH, CXeMaMH, YePTSIKaMH U PUCYHKAMHU.

[Tone3Ho (ecmu 3TO BO3MOXHO) pellaTh 3a7ayy HECKOJIBKUMH CHOcoOaMH M CpaBHHBATh
MOJTyYCHHBIC pe3yNbTaThl. PelieHwe 3amad  OnpenesnéHHOTO THMAa HYXXKHO MPOJ0IDKATH 10
nproOpeTeHNs TBEP/IbIX HABBIKOB B UX PEILICHHH.

[TogroToBka K 3a4deTy CIIOCOOCTBYET 3aKpEIUICHUIO, YITYOJICHHI0 M CHCTeMaTH3aIlNH
3HAHWH, TOJy4aeMbIX B Tmporecce oOydeHus. [OTOBACH K 3aueTy, CTYJIEHT JMKBHIUPYET
UMEIOIMECS] TPOOeNsl B 3HAHMAX, YIOPAIOYMBACT CBOM 3HaHWA. Ha 3adere CTyAeHT
JIEMOHCTPUPYET KaK TEOPETUYECKHE 3HaHUs, NMPUOOpPETEHHbIE B Ipolecce OOyueHHs MO JTaHHOH
y4eOHOH TUCIMIUTMHE, TaK U HABBIKM X MPAKTUIECKOTO MCIIOIB30BAHUS MIPU PEIICHUH 3a/1a4.

Heo6x01umMo OpHEHTHPOBATH CTYJICHTOB HAa CUCTEMATHYECKYIO MOATOTOBKY K 3aHATHUSM B
TEYEHUE CEMECTPa, TIOCKOIBKY 3TO MO3BOJIUT OCBOWTH OCHOBBI M3yYaeMOH JHCIIUILTUHBI, & BpEMs
HK3aMEHAIIMOHHOM CecCHU MOXKHO OyAeT MCHOJb30BaTh JUISl CHCTEMATHU3ALUHU YK€ HMEIOIIUXCS
3HAHW.



7. OleHOYHBIE CPEICTBA

7.1. IIaciopT OLICHOYHBIX CPEACTB

Cemecr Kon xoHTpO/IMpYeMOii KOMIIeTeHIMH HaunmenoBanue
p (MM ee 4acTH) OLIEHOYHOI'0 CPeJACTBA
2 OIIK-1 Tecmoeswie za0anus Nel-500

Bonpocwt k 3auemy Nel-70
Hnousuoyanvroe domawnee 3aoanue,
KOHmMpoavhsle pabomol Nol,2,3

7.2. TunoBble 3a/laHUA WIH UHbIC MaTepuaJbl, H606X0)1]/IMI)Ie AJISI TEKYIIEro KOHTPOJIA

7.2.1. MuauBuavajdnHoe JoMAallHee 3aJaHue 1o Kvpcey  «OCHOBLI _IMCKPETHOM
MATEMATHKH M JIOTHKH»

(HaumeHoBaHUue OYEeHOUHO20 Cpedcmea)

Tunosoi npumep 3axaHus

3amanue 1. CripaBequBo M B oOmieM cinyyae yrepxkaeHue: ecnu AcB u BeC u CceD 1o
AcD? Moxer nu nipu HekoTopeix A, B, C, D BemonasTECS Hab0p ycnouii: AcB, BeC, CcD,
AcD?

3anmanue 2. [lns yHUBepcanbHOro MHOkecTBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHO>ecTBa
A={-1; 1; 4,3} u MHOXKecTBa B, ABIIOIErocs MHOKECTBOM KOPHEN ypaBHeHHs X '+x’-12x7-28x-
16=0,

a) Halitn MHO:kecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTb, KaKasl U3 ISITH BO3MOXKHOCTEH BbIMosiHeHa At MHOkecTB A u C: AcC, win
CcA, nmu A=C, mmn ANC=0, unn A u C Haxoa4Tcs B 00IIEM MOJ0KEHHH,

B) HATH MHO>KECTBO BCEX MTOJIMHOKECTB MHOXKECTBa B.

3aganue 3. Ilycte A, B, C, - MHOXeCTBO TOYEK IJIOCKOCTH, KOOPAMHATHI KOTOPBIX
YIIOBIETBOPSIOT YCIOBUAM X'+ y°<6y, x'+y+1>0 ®H |x|<6,-3<y<—2 cooTBeTCTBEHHO.
N300pa3ute B cucteme koopauHat x0y mMHOxkecTBO D, mosyueHHoe u3 MHoxkectB A, B u C no
dopmyne (A U B|AC.".

3ananue 4. CymiecTBYIOT JIM MHOXKecTBa A, B, X Takue, 4To BBINOJIHIETCS HaOOp yCIOBHUI

X=Ai=AUB= J, B #J? CymectByioT ju MHoxectBa N, P, E rakue, yto

BhIoTHsIeTcst Habop ycnoBuid N \ E=N\ P= O, E \ P~ J?

3ananue 5. BpIACHUTH B3aUMHOE pacrojokeHue MHoxkecTB D= B U X , B=(BNX) U (

X \(BNA)), F=( B N X )JUBN(X\A)), ecntu A, B, X — mnpousBOJbHBIE MOJMHOKECTBA
yHHUBEpcaabHOro MHOXKecTBa U.

3ananue 6. YIIpOCTUTH BBIPAKEHUE ((AHB >U<AU B ) )ﬂ(B ﬂC)

3amanue 7. IIpoBeputh crpaBemmBocTh paBeHcTBAa AXC=(Ax(C\B))u (Ax(CNB)) mns
A={1,2}, B={2,3}, C={1,3}. BorsicHUTb, BEpHO JI1 JaHHOE PaBEHCTBO I MPOU3BOJIbHBIX A, B, C.

3ananue 8. Jlns mannoro rpaduka P={(1,2), (1,3), (4,2), (2,3), (3,3)} naiitu:

P!, P-P, P"'-P, ip»(P'-P) x mp;(P-P).

3amanne 9. Jlano coorBerctBue I'=(X, Y, G). BoiscHuTh, KakumMu U3 4 OCHOBHBIX CBOWCTB
(BCIOZY ONPEIEIICHHOCTh, CIOPBEKTUBHOCTH, (YHKIIMOHATHHOCTh, WHBEKTUBHOCTH) obOnmamaer I.
Haiitn o0pa3 mHOxecTBa A u mpooOpa3 MHOkecTBa B mpu maHHOM cooTBeTcTBHH. [IOCTpOUTH



COOTBETCTBHE MEXJy OECKOHEUHBIMH MHOXKECTBaMHM, 00JIaJatolee TeM e HabOpoM CBOICTB, UTO
u I'. TlocTpouTh COOTBETCTBHE MEXly KOHEUHBIMH MHOXECTBaMH, o0Jiaatoiiee HabopoM CBOICTB,
MPOTUBOMOJIOKHBIM JaHHOMY. X={ a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2), (e,1)},
A={e,c }, B={2,3}.

3amanme 10. Jlano cootBercTBUe I'=(X, Y, G). BeIsicHUTB, KakuMu U3 4 OCHOBHBIX CBOWMCTB
(BCIOZYy ONPENENEHHOCTh, CIOPBEKTUBHOCTh, (YHKIIMOHAIBHOCTh, MHBEKTUBHOCTH) obOmagaer I
[TocTpouTh COOTBETCTBHE MEXIy KOHEYHBIMH MHOXKECTBaMH, 00OJajaroliee HabOpOM CBOMCTB,
ITPOTHUBOIIOJIOKHBIM JaHHOMY. X — MHOYKECTBO MHOTOWIEHOB 2-i CTENEHN OT OJHOW IIEPEMEHHOH ¢
neiictBuTenbHbIMU K03 unmentamu, Y=R, ['={(MHOrou1€eH, €ro KOpPeHsb)}.

3ananue 11. Ilpoeputp nans mnpousBoibHBIX oOTHoweHud @ wu W copaBenIMBOCTH
yrBepxkaeHus: «Eciu otHomenus ® u ¥ o0nagaroT CBOWCTBOM aHTUPEQIIEKCUBHOCTH, TO
otHomeHne T=PUY Tarke o0nagaeT cBOMCTBOM aHTUPE(PIICKCUBHOCTH .

3amanue 12. CKoOJBKMMHM CHOCOOaMH M3 KOJOAbl B 36 JINCTOB MOYKHO BBIOpaTh
HEYIOpPsA04YEeHHBIH HAa0Op U3 5 KapT Tak, 4ToObl B 3TOM Habope ObLIM B TOYHOCTH 1 «KOpOJIbY», 2
«J1ambl», 1 «mmkoBash» kapTa?

3aganue 13. CKOIBKO CYLIECTBYET Pa3IMUHBIX MEPECTAHOBOK OYKB CJIOBa «aTaMaH», IpU
KOTOPBIX COIJIACHBIE YT B al(aBUTHOM MOPSAIKE, a OYKBBI «a» HE CTOAT PsiioM?

3ananue 14. Haiitu HanOonbuii 4jieH pa3noKkeHus: OMHoma (\/§+3)17.
Yyl ~y L Ay-l_e 4.

3aganue 15. V3 qaHHO# MPONOPLUH HAWTH X H Y. Gt GG =51412 .

3amanue 16. Haiitu xo>dumment npu x> B pasnoxkeHuu BblpaxkeHus P=(2+x’-x*)" no
MOJIMHOMHANIEHOW (hOpMyIie, TOMyYeHHBIM MOCIEe PACKPBITHUS CKOOOK W TPUBEICHUS IMMOAOO0HBIX
YJICHOB.

3amanue 17. Ckonpko HatypaibHbIX yucen oT 1 o 10000 He aenutcs HU HA 4, HU HA S5, HU
Ha 6, HM Ha 77

3amanue 18. IlogcunTars KOJIMYECTBO PA3IMYHBIX MEPECTAHOBOK LU uncia 4244522, npu
KOTOPBIX HUKAKUE 3 OJJMHAKOBBIC IIU(PBI HE CIACAYIOT JPYT 3a JAPYTOM.

X

3amanue 19. [Toctpouts Tabnuiyy 3HaueHui OyneBoit pyHkuuu f(x, y, z)= x @y AZ—
v I

3amanue 20. 3anucath Tabauiy 3HadeHUH QyHKIMH h(X,y), SBISIOLICHCS CyNepHO3UIIUCH
¢bynxumii f; u £, ecm £;=(1001 0111), £5=(0110 1011), h(x,y)=fi(x, £2(x,X,y),y).

3amanue 21. Insa nanHOW QyHkmmu f(X,y,Z) BBISICHUTH Kakvue €€ MEPEMEHHBIC SBIISIOTCS
(UKTUBHBIMH, a KaKWe CYIIECTBEHHBIMU. Bripaszuth f(X,y,z) dopmynol, coaepskamieli TOJIBKO
cyliecTBeHHbIe nepeMennsie. f(x,y,z) =(1011 1011).

3amanne 22. IIpeobOpazoBath nanHyro (opmyny f(X,y,zZ) B SKBUBAJCHTHYIO €, HO HE

coJieprKallyto (pUKTUBHBIX epeMeHHbIX. f(X,y,z) = Xy Z\/X\/y \/Z\/X.y VX Vi .

3ananue 23. BeisicHuts Bonpoc o pasHocunbHocTH JJH®D f1, 5, [5 cBenennem ux x CAH®.
[Ipeo6pa3oBaTh ¢ HOMOINBIO AUCTPUOYTHBHBIX 3aKOHOB [, B KH®, ympocTuTh HOIydYeHHOE
BoIpakenue.[ \ =6 Xy V xy V yz, [,=Xy V xz, ;=Y V Z.

3ananue 24. Haiitu asyms cnocobamu nonuHoMm ¢yukuuu. Haiitn CJH®, CKH®. f=(1001
0111).

3amanue 25. J[loompemenuth ¢ynkumu f(x,y,z), g(x.y,z), h(x)y,z) Tak, uroObr f
e M,ge L,he S. Eciu mnocrpoeHue Kakou-mub0 (QYHKIMH HEBO3MOXKHO, JOKa)XKHUTE 3TO.
BeIsicHUTE BOIIPOC O MPUHAIEKHOCTH OCTPOEHHBIX (GyHKIMiA K Kiaccam 1o, T .

f=(-10- 1---), g=(-10- -0-0), h=(-0-- 11-1).

3ananue 26. anbl rpadsl G u G, . Haitnure G, U Gz, GiN Gy, G © G, aHATUTHYECKH U
n300pa3uth pesyabtaT rpapuuecku. s rpada G, U G, HallUTEe MaTpUIly CMEKHOCTH, MaTPHULLY
WHITUICHTHOCTH, KOMITOHEHTBI CHJILHOW CBSI3HOCTH, MAapHIpyThl (HO HE IENH) JJIUHBI 7; TPOCTHIE
LEMH, MPOCThIE LIUKIIbI, UCXOSIINE U3 BEPIIHHBI 1.



G G

1
2
3amanue 27. Haiinute cremeHM Bcex BepUIMH, paguyc u auamerp rpada G. Haiiaure

XpoMaTHyecKkoe 4Hcio rpada, MpoBels €ro packpacky IO METOJYy MHUHUMAalIbHOM pacKpacku.
SIBnsercs U U300pakeHHBIN rpad MiIaHapHbIM?

1

1
2
4 3 3

1 2 3 4
5 6 7 8
3amanne 28. CocTaBUB TaOJMMIBI WCTHHHOCTH, BBIICHUTE, PaBHOCHIIBHBI JIM CIICAYIOIIHNE
dopmynsl anre6psl BbickaszpiBaHuil: F(X,Y,Z) = it [ i Xeo((Y ¢ i Z) » -~ (X ¢

0l Y))],G(X’Y,Z):(( e X6 b Z) I8 (X A Z)) s -6 Y.
3amanne 29. Jlokaxwure, uyto popmyna (P—Q) ¢ (R—S) ¢ (P ¢ R) —-(Q ¢ S)
SIBIISICTCS] TABTOJIOTHEH anreOphl BEICKa3bIBAaHUIA.
3aganue 30. OnpenenuTs 3HaYeHUE UCTUHHOCTHU BBICKA3bIBaHUS

EIaVbEIx(x2+ax+b=0), rneda,b,x € R.

3amanne 31. HaliTh MHOXECTBO HCTHHHOCTH IIPEIUKATA Plxj=ine3¢+2 ine ' linex:line
omnpenenéHHoro Ha R.
Bamanne 32. HaiiTu MHOXecTBO HCTHHHOCTH mpemukata P(x,y)=(x[>2) - (|x|<3),
onpeseNéHHOro Ha R .
3ananue 33. [l npeaukaToB, 3aJaHHBIX Ha R, BBISICHUTH, SBISETCS JIM NEPBBIA IMpPEeIUKaT
ABJIETCS CIIEICTBUEM BTOPOr0, & BTOPOM - CIIEICTBUEM IIEPBOTO.
cosx =7,3 {x} N {2} +4=-2.
3ananue 34. IIpuBecTn nmprMep MHOXKECTBA, HA KOTOPOM MPEIUKATHl X-TIPOCTOE UMC/IO U
X-HeYETHOe YUCJI0 PaBHOCUIIBHBEI.
3ananue 35. BoIsICHUTS, SIBIISI€TCS JIM BBITIOJHUMOM (hopMmyTia
3xV yR(x,y)3P(x,y)
3amanne 36. BeIsICHUTSD, SABISETCS JU O0IIE3HAYNMOM (hopmyJia
3x(P(x)*Q(x)) ~ (VxP(x)23xQ(x))
3amanue  37. IlpuBectn  3amaHHyro  ¢opMmyiny K mpuBenéHHOM  (dopme.
VxP(x) - Q(y) N VzR(z).
3ananue 38. [IpuBectu 3aanHyto GopMyiy K mpeaBapeHHONH HOpMaJIbHOH Gopme.
VxP(x)- Q(y)- VzR(z).

KpaTlcoe OIMHMCAHHUE U PEIrJTAMEHT BBINNOJHCHUSA
I/IHIII/IBI/IZ[yaJIBHOC AOMAIIHEE 3adaHruC CHACTCA NPCIOoAaBaTCIIO B KOHHOEC CEMECTpa Ha
3a4eTHOU HEACIIC.

Kpurepum ouenkmu:
- BepHoe Boinosinenue 90-100% 3ananuii - 10 6anios;
- BepHoe BeimosiHeHne 80-89% 3amanuii - ot 8 10 9 6amios;



- BepHOE BhITIONHEHHE 66-79% 3ananuii - oT 7 10 8 6aIIOB;
- BepHoe BeimosiHeHne 50-65% 3ananuii - ot 5 10 7 6amios;
- BepHoe BeimonHeHne MeHee 50% 3amanmuii - ot 0 10 5 6amos.

7.2.2. KourpoabHasa padora Nel mo Tteme «MHoxkecTBa. Co0TBETCTBHUA.
KomoOuHnaropuka»

(nau.

71 20 cpeocmea)

Tunosoi npumep 3aganus

3ananue 1. [{ns ynuBepcansHoro mMHoxkectBa U={-5,-4,-3,-2,-1, 1, 2, 3, 4, 5}, MHOecTBa
A={-1,1,2,3} u nus1 B={-4, 1, 4, 5}

a) HaliTh MHOKkecTBa AUB, ANB,A\B, B\A, AAB, A, C=(AAB)AA,

0) BBISICHUTB, KaKasl U3 ISATH BO3MOXKHOCTEH BBINMOIHEHA Jij1si MHOKecTB A 1 C: Ac C, wimn
Cc A, umn A=C, unu ANC=C, unu A u C HaXoaaTcs B 00IIEM ITOJI0KEHHUH,

B) HAalTH MHOXXECTBO BCEX IMOJMHOXKECTB MHOXKeCTBa B.

3amanue 2. Jlano coorBerctBue ['=(X, Y, G). Boigscuuth, kakumu u3 4 OCHOBHBIX CBOWCTB
(BCrOJIy OMPENEIeHHOCTh, CIOPBEKTHUBHOCTh, (YHKIIMOHAIBHOCTh, MHBEKTUBHOCTH) oOmamaer I
Haiitu 06pa3 MHOecTBa A 1 mpooOpa3 MHOKECTBa B rpu JaHHOM COOTBETCTBHUM.

X={a, b, c,d, e}, Y={1, 2,3}, G={(a,2), (b,3), (c,1), (d,2), (e,1)}, A={e,c}, B={2,3}.

3ananue 3. M3 20 cTyaeHTOB HaJ0 Ha3HA4YUTh 5 AEKYpHbIX. CKOIBKUMH CIIOCOOaAMH 3TO
MOJKHO CIEIaTh?

3amanne 4. CKOJNIBKO pa3iMYHBIX CJIOB MOXHO TIOJYYUTh IEPECTAaHOBKOW OyKB ClOBa
«BOPOHY, TaK YTOOBI JIBE OYKBHI «0» HE CTOSIH PsiioM?

3amganue 5. U3 7 pycckux U 4 HEMIIEB HY>KHO COCTaBUTh KOMHUCCHIO B 6 jull. CKOJBKUMHU
croco0amMu MOYKHO 3TO CIENaTh, €CJIM B COCTaB KOMHUCCHH JOJDKHO BOWTH HE MEHEe 2 HeMIIeB?

3amanue 6. B rpynne 35 ywamuxcs. 13 aux 20 mocemaroT MaTeMaTHYECKU Kpyxkok, 11 —
¢usudeckuit; 10 yyammxcs HE TOCEMIAIOT HU OJHOTO M3 ITHX KPYXKKOB. CKOJBKO ydYalIuxcs
nocenarT 00a kpyxka? CKOJIBKO yUYalIUXCcs MOCEHIAI0T TOJIBKO MaTeMaTHYECKUN KPY>KOK?

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHUS!
KoHTtposnbHas paOoTa BBINOIHAETCS HAa MPAKTUYECKOM 3aHATHM IOCIE U3YyYEHHsS MOAYJIs
«KomOuHaTopukay» U cjaetcs npernojaBaTelto.

Kputepun ounenku:

¢+ BepHoe BoIonHeHUE 90-100% 3ananuii -30-34 6amios;
7+ BepHoe BoinonHeHue 80-89%% 3ananuii - ot 24 no 29 Gasios;
BEpHOE BBITMIOJHEHUE 66-79% 3amanuii - ot 17 10 23 6amnos;
BepHoe BeinonHeHue 50-65% 3ananuii - ot 12 1o 16 Gamios;
¢+ BepHoe BhITOTHeHHE MeHee 50% 3amanmii - oT 0 10 16 6amioBs.

7.2.3. KouTpoJabHas padora Ne2 no teMe «AJredpa BoICKA3bIBAHUNA M MPEINKATOB

(nau. U, 20 cpedcmea)

Tunosoi npumep 3axaHus
3amanue 1. IIpeoOpazoBath  JaHHyr0  Gopmyiy Xy Z\/X\/y Vi ny ny I
HKBUBAJICHTHYIO €H, HO HE COAEPKAIYI0 (PUKTUBHBIX MTEPEMEHHBIX.
3ananue 2. Jloonpeaenuts ¢pynkiun f(x,y,z)=( -10- 1---), g(x,y,z)=( -10- -0-0 ), h(x,y,z)=( -
0-- 11-1 ) tak, uto6sl f€ M,g € L,h € S. Eciau noctpoeHrne Kakou-1100 (GYHKIIUH HEBO3MOXKHO,
JIOK@XHUTE 3T0. BBISICHUTE BOIPOC O MPUHAIIEKHOCTH OCTPOEHHBIX (GyHKIMHA K Kinaccam Lo, T
3ananue 3.OKBHUBaJIEHTHbIMU IpeoOpa3oBaHusMu npuBectd Gopmyny k JHO.

(3 | 1) | (19 ~ x1)
3amanwue 4. [IpencraButh GpyHKIH0 B BUae noauaoma. 1001 0111



3amanne S. M3o0Opasute Ha twiockocth XOY MHOXECTBO HWCTHHHOCTH IIPEIHMKATA,
3amaHHOrO Ha R
Plx,y|=[x20] - [y=0].
3aganue 6. OnpenenuTh 3HAYCHHE WCTUHHOCTH BBICKA3bIBAHMS, €CJIM W3BECTHO, YTO BCE
nepeMeHHbIe MPUHUMAIOT 3HaueHus B R.
quax(x2+px+q:0).
3ananue 7. BBISICHUTB, SIBISETCS JIU TEPBBIA MpEIUKaAT CJIEACTBUEM BTOPOrO, a BTOPOH —
CJIEJICTBHEM TIEPBOTO0, €CIIM MPEAUKATHI 3aaHbl HA MHOXKECTBE R.
P(x|=¢
Kpartkoe onucanue u perjiaMeHT BbIIIOJTHEHHUSA
KonTtponbHast paboTa BBITIOJHAETCS HA MPAKTUYECKOM 3aHSATHUU TOCTE M3YUYEHHUS MOJYJIS
«Anre0Opa MpeanKaToB» U CIAETCS MPENo1aBaTeNo.

Kpurtepun onenku:

¢~ BepHoe BbinoaHeHue 90-100% 3aganuii -30-34 Oamwios;
BepHoe BbinoiaHeHue 8§0-89%% 3ananuii - ot 24 1o 29 6anios;
BEpHOE BBIMIOJTHEHUE 66-79% 3amanuii - ot 17 n0 23 6anos;
“=  BepHoe BblnonaHeHue 50-65% 3ananuii - ot 12 no 16 Gannos;
#=  BepHoe BhINoIHEeHHE MeHee 50% 3amanuii - ot 0 10 16 Oanos.

7.2.5. Tect UTOroBbIi M0 KVpCcY «OCHOBBI IUCKPETHON MATEMATHKH U JIOTHKI

(HaumeHoB8aHUe OYEHOUHO20 CPedCmBa)

Tunosoii(bie) npuMep(bl) 3agaHusA (1)
Moayas 1. Teopust MHOkecTB. KomOnHaTopuka
Tema 1.1. Muoscecmea u onepayuu Hao0 HUMuU

1. Ilycts A u B muoxectBa. 3anucy A € B,B C A o3Hadaer
O MHOXECTBO A SABJISIETCSI CTPOTUM TOJMHOXECTBOM MHOXECTBa B, KoTopoe sBisieTcs
HWCTUHHBIM IMOJIMHOKECTBO MHOXKECTBa A
MHOKeCTBA A U B sSBIISI0TCS O€CKOHEUHBIMHU
MHOKeCTBa A 1 B SBISIIOTCSI KOHEYHBIMHU
MHOXecCTBa A 1 B He sIBIAIOTCS yCTHIMU
MHOecTBa A U B paBHbI
2. Ilyctes A - HemycTO€ MHOXECTBO BCEX YUYEHUKOB IIKOJBI, B - MHOXXECTBO YUEHHUKOB MSTHIX
KJIacCOB ATOM MIKOJbI, C - MHOXECTBO YYEHUKOB CEIbMBIX KJIACCOB ATOM MIKOJbI. Torma
JIO’KHBIM SIBIIIETCS YTBEPKICHHE
Bc A
BUCCA
B\CcA

BNCHA=D
AcBu Q)

0O O O O

O O O O O

3. CBOICTBOM KOMMYTAaTUBHOCTH HE 00JIaJIa€T OTICpAIIHS:
Pa3HOCTh MHOXECTB

00beINHEHNE MHOKECTB

TepeceYeHre MHOKECTB

CUMMETpHYECKasi pa3HOCTh MHOKECTB

O O O O



Tema 1.2. Coomeemcmeus mexicoy KOHeUHbIMU MHOHCECHBAMU

4. Jlano cootBerctBue I'=(X, Y, G), rme X={a, b, ¢, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1),
(d,2), (e,1)}. T obnamaer cBoiicTBamMHu:
O Bcroay onpeneneHHOCTh
O ¢yHKIIHOHATBEHOCTD
O cropbekTuBHOCTH
O uHbEeKTHBHOCTH
5. Jano cootBerctBue ['=(X, Y, G), rne X={a, b, c, d}, Y={I, 2, 3, 4}, G={(a,4), (b,3), (¢,2),
(d,1)}. I" obmamaeT cBoicTBaMU:
O Bcroay onpeneneHHOCTh
O ¢yHKIIHOHATBEHOCTD
O cropbekTuBHOCTH
O uHbEeKTHBHOCTH

Tema 1.3. Coomeemcmeusn meiicoy 6eCKOHEUHbIMU MHOMCECHEAMU

6. Jano coorBerctBue ['=(X, Y, G), rme X={MHoOrouseHsl 2 CTENeHU OT OJHON MEepEeMEHHOMU C
JIeUCTBUTENBHBIMU KOdppummentamu}, Y=R, G={(MHOTOWIEH, ero KopeHsb)}. I obmamaeT
CBOMCTBaMH:

O BCIOAY ONpeAeNeHHOCTh
O (PyHKIIMOHAIBHOCTH

O CIOPBEKTUBHOCTD

O HWHBEKTUBHOCTh

7. Hano cootBerctBue I=(X, Y, G), rne X={MHOXecTBO KpyroB Ha IUIOCKOCTH},

Y={MHuoxecTBO TO4eK miaockoctu}, G={(kpyr, ero nieHtp) }. ' o6nmamaer cBoiicTBamu:
O Bcromy omnpeneneHHOCTh
O ¢yHKIMOHATBHOCTD
O cropbekTuBHOCTH
O uHbEeKTUBHOCTH

Tema 1.4. Omnowenusn

8. OtHouienue QHA A, rae A- MHOXeCTBO cTyaeHToB TI'Y, X ¢ y < X U y ydYarcs Ha OJHOM
Kypce, 00s1a1aeT CBOWCTBAMHU:
O peduiexcuBHOCTD
O antupedIeKCHBHOCTH
O cummMeTpuuHOCTD
O aHTHCMMMETPHYHOCTD
O TpaH3uTHBHOCTH
9. OrtHomenue @HA A, tne A= P(U), U — MHOXecTBO Touek Iuiockoctd, A¢Y B < A N B =0,
o0aaeT CBOMCTBOM
opedIeKCUBHOCTH
0aHTHPE(PIICKCUBHOCTh
OCHMMETPHYHOCTD
OQHTHCHUMMETPHYHOCTh
OTPaH3UTUBHOCTh

Tema 1.5. Bunomuanvusie Korgppuyuenmaol



10. JIo>XHBIM sIBIISIETCS yTBEPKACHNUE
c—CcL+C -4 (—1)"C=0

o)
o Ch=Ci.+CH
o Ci=ci+ci
o G=¢
11. BepubiMu dopMynaMu Aiss OHHOMHUANBHBIX KOA()(OUIIMEHTOB SIBISIFOTCS:
O c-c
o G="%"
[ Ck=Chiy +CiZi
O ck=ci*

[ Ca—CatCi—-+Cr=0

12. BepHbiMHu GopMysiaMu 1151 ONHOMHAIBHBIX KOA(PHHUIIMEHTOB SBISIOTCS:
O =6

O Ch=mn
O c.=1
O c=c*

O C:—cL+CZ—4C=0

Tema 1.6. Komounamopuka
Ioarema 1.6.1. ®opMyJibl KOMOMHATOPUKH

13. KoMOMHATOPHBII aHAIN3 3aHUMAETCS N3yUYeHUEM
E:[al’ e an}

E:{ap o an] U UX CBOWCTB;
E:{al, ) an) ]

E=la,q,]

O OOBEKTOB U3 KOHEYHOI'O MHOKECTBA W BX CBOMCTB;

O DJBJIEMCHTOB M3 KOHCYHOI'O MHOXXCCTBA

O O0O0BEKTOB U3 OECKOHEYHOI0 MHOKECTBA M UX CBOMCTB;

O DJIEMCHTOB U3 OSCKOHEYHOI0 MHO>KECTBA 1 X CBOMCTB.

14. Ilycte —[(11, ,Gn] . PasMerienneM >j1eMEHTOB U3 E 1o k wasemaercsa
O YMOPSI0UYEHHOE MHOXKECTBO U3 k 3JIEMEHTOB, MPUHAJJICKAIIUX E
O HEYNOPSA0YEHHOE MHOXKECTBO U3 k AJIEMEHTOB, MPUHAJICKAIINX E ;
O YHNOPSAOYEHHOE MHOKECTBO U3 MPOU3BOJIBHBIX k 3JIEMEHTOB;
o)

HEYINOPsAI0YEHHOE MHOXKECTBO U3 IIPOU3BOJIBHBIX k' snementos.
15. IlepecTaHOBKM — 3TO YaCTHBIN CITy4daid

O Ppa3MelIeHUM IEeMEHTOB U3 E o k , korja k=n
o coueranuif snementos us E  mo K , korma k=n

O TEepeMEIICHUM PJIEMEHTOB U3 E 1o k , korna k=n
IMoaTrema 1.6.2. Pazmemenus

16. CKOIBKUMH CIIOCOOAMH MOYKHO COCTABUTH PACHHCAaHUE OJJHOTO y4eOHOTO JTHS U3 5 pa3Iu4yHbIX
YPOKOB?
o 30



o
(@)
O

100
120
5

17. B 9«b» kmacce 32 yyamuxcs. CKOJIBKAMHU CIIOCOOaMH MOXKHO C(HOPMHUPOBATH KOMaHIy u3 4

O O O O

YCJIOBCK JId y4aCTHA B MaTeMaTHYECKOM OHI/IMHI/IaHe?

128
35960
36
46788

18. Ckoabpko CyYmECTBYCT PpPAa3JIMYHBIX [ABY3HAYHBIX YHCCJI, B 3allMCH KOTOPBIX MOKHO

O O O O

MCToNib30BatTh UGPEI 1, 2, 3,4, 5, 6, ecnu iudpbl B YUCIIE JOIHKHBI OBITh Pa3TUIHBIMU?
10

60
20
30
IToarema 1.6.3. Coueranus

19. Ouna pemmiia nocnath MATh Pa3HbIX MO3JPABUTEIBHBIX OTKPBITOK IATH noApyraM. CKOJIBKUMU

O O O O

crocobaMu OHa MOJKET JTO CAenaTh?
25

120

10

5

20. IlsaTh roHOIIEH U TPH AEBYIIKH — KYMWIH 8 OMJIETOB B KUHOTEATp (MecTa B OJHOM DSy, UAYT

O O O O

nozpsa). CKOIBKUMHU cIIOCOOaMU OHM MOTYT Pa3MECTUTHCS, €CIU JAEBYLIKUM XOTAT CUIEThH
o0s13aTennbHO BMecTe?

15

126

720

4320

21. HUlectn urpokam KOMaHAbl HAJ0 pa3gaTb Mailku ¢ Homepamu oT | no 6. Ckonbkumu

O
(@)
(@)
©)

22.

o O O O

23.

coco0aMu 3TO MOKHO CIeIaTh?
36

120
4220
720

Moay.as 11. ByneBbl pyHknun

Tema 2.1. Jlocuueckue ghynkyuu

Yucno P2(n) peex dynkumit u3 2 saBucsmmx ot 1 mepemeHHBIX
Xy Xoy 'ty X
P72 2% pasHoO ...
n
2
n
n .
b
nl .
b
2%

KommaecTBo Bcex BO3MOXKHBIX OyJeBbIX GyHKIMHN y=f(a,b) paBHO



24.

25.

O O O O O

26.

O O O O O

27.

O O O O O

28.

o O O O O

29.

O O O O O O

30.

O O O O O

Ecnu OyneBa ¢pynkuus f(Xi,..., Xa) COAEPKUT 3 GUKTHUBHBIC IEPEMEHHBIC, TO OHA (PaKTHUECKU
3aBHCHUT OT NIepEMECHHBIX.

Tema 2.2. Tabauua ucmunnocmu

dynxmus & | Y) = 2AY+Z ppunnmaer snavenns:

01110110
00011100
01110111
00000001
01000011

Oyukmms *V y=z 1yl IIPUHUMAET 3HAYCHMUSL:
01110110

00011100

01110111

00000001

01000011

Tema 2.3. Cynepnozuyua Qynkuyuit

Tabmuma dynkuuu h(x,y)= fi(x, £(x,X,y).,y), sSBistomeiicsa cynepnosunuei dpynkuuii f; u f,
eciu £,=(1001 0111), £,=(0110 1011)

1111

1011

1101

0001

1100

Tabmuma dyakuuu h(x,y)= fi(x, £:(y,X,y),x), sBisomielics cynepnosunuei Gpyakmuii f; u f,
eciu £;=(1001 0111), £5=(0110 1011)

1111

1011
1101
0001
1100

Tema 2.4. Cyumiecmeennvie u (pukmueHnwvle nepemeHHvle

@OUKTUBHBIMU NIepeMeHHbIMU 111 pyHKIuH f(X,y,z)=(1011 1011) aBastoTrcst
X

y
z
X,y

X, Z

Y, Z

OUKTUBHBIMU NTepeMeHHbIMU 17151 pyHKImH f(X,y,z)=(0111 0111) sBastorcs
X

y

z
X,y
X, Z

2



oY,z

Tema 2.5. 3axonwl dynesoit anceopol

31. dopmyna XYz vVaV Vi \/y Vi peoOpa3oBhIBAETCS B OSKBUBAJEHTHYIO €, HO He

coJieprKanIyro (PUKTHBHBIX MIEPEMEHHBIX:
vz

O O O O O
=
g

32. ®opmyna XYZ VmVXyZVW

COJZCPpIKAIITY O (1)I/IKTI/IBHI)IX NEPEMECHHBIX !
vWZ

Hp606pa30BBIBaeTCSI B 3KBUBAJICHTHYIO eﬁ, HO HC

O O O O O
=
g

Tema 2.6. Cosepuiennvie nopmanvhwle hopmul

Moarema 2.6.1. CAH®
33. KonuuecTBo 3yieMeHTapHbIX KOHBIOHKIMH, Bxoaamux B CAH® dynxmun f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

34. KonuuecTBo 3eMeHTapHbIX KOHBIOHKIMH, Bxoamux B CAH® dynxnun f(x,y,z,t)=( 1100
01101111 0111) pasHno:

Iloarema 2.6.2. CKH®

35. Dnementapusie qu3bloHkuH, Bxoasme B CKH® ¢ynkmun f(x,y,z)=(0101 1000):
O zvyvsz
O Tvyvz
O =xvyvz
O xvyvz

xVyVzZ

36. DnementapHbie qu3bloHKIMH, Bxose B CKH® dynkmun f(x,y,z)=(0101 0110):
O zxvyvz

O

Tema 2.7. Ilonunom /Kezankuna
37. Tlonunom XKerankuna pynkuuu f(x,y,z)=(0101 1001) umeer Bug
o X®zOxy
o 1®&x®zdxy
o yOxz@yz®xyz
o l®zoxydxz®xyz



0 XOy®dz®yz

38. Tlomuuom XKerankuna ¢pynkuuu f(x,y,z)=( 1010 0111) umeet Bug
o X®zOXy
o 1®&x®zdxy
o yOxz@yz®xyz
o l®ze&xy®xz®xyz
0 XOy®z®yz

Tema 2.8. Knacc monomonnwvix pynkyuii

39. JHoompenenuts pynkuuio f(x,y,z)=( -10- 1---) Tak, urobsl f € M (3anummre Bce
HEJIOCTAOIIUE 3HAYCHUS 110 TIOPSIKY Oe3 3arsIThIX U MPOOEIIOB)

40. JHoompenenuts Gpyukuuio f(x,y,z)=( ---0 1---) Tak, uro6sl f € M (3anuiure Bce
HEJIOCTAIOIIME 3HAYCHNUS 10 MOPSIKY 0e3 3aIsiThIX U PpoOeIioB)

Tema 2.9. Knacc camooeoiicmeenublx (hyHKyuil

41. Jloompenenuth pynkuuoo f(x,y,z)=( ---1 -010) tak, urobsl f € S (3anuimuTe BCe
HEIO0CTAIOIIUE 3HAUYCHUS TI0 TIOPSIKY 03 3amsaThIX U IPOOETIOB)

42.  Jloompenenuth pynkuuoo f(x,y,z)=( 0-10 --0-) Tak, urobsl f € S (3anuimuTe BCe
HEJOCTAIOIIME 3HAUYCHUS TI0 TIOPSIKY 03 3amsaThIX U IPOOETIOB)

Tema 2.10. Knacc nuneiinvix ghynkyuit

43.  Hoompenenuts pyHKuo g(x,y,z)=( -10- -0-0) Tak, yT00b1 g € L (3amummuTe Bce
HEJIOCTAOIIUE 3HAYCHUS 110 TIOPSIKY Oe3 3arsIThIX U MPOOEIIOB)

44.  JNoompenenuts pyHkmuio g(x,y,z)=( 1--0 -1-1) tak, yto0s1 g € L (3amumuTe Bce
HEJIOCTAOIIUE 3HAYCHUS 110 TIOPSIKY Oe3 3arsIThIX U MPOOEIIOB)

Tema 2.11. Knaccer Ilocma

Jst pyskmu f(x,y,z)=( 0101 1001), onpenenuTs, ABIASETCS JIU OHA:
JINHETHOM

MOHOTOHHOM

CaMO/IBOMCTBEHHOM

¢dbyukuuent u3 kimacca 0

D ooooés

. T
byHkueit u3 kiacca !

Hns pynkiun f(x,y,z)=( 1010 0111), onpenenuts, sBASETCS U OHA:
JIMHEHHOM

MOHOTOHHOM

CaMOJIBOMCTBEHHOUI

o T
¢bynkuumeit u3 knacca 0

i

o T
¢byHKImen u3 kmacca |



Tema 2.12. Iloanvie cucmemol

Cucrembl QyHKIIMHA, SBISIOIINECS TTOTHBIMU:
{V, A}

{- A}

{- v}

{-, @]

{- V. A}

oDoooo3s

CucteMbl (QpyHKIHIA, SBISIONTNECS HENOTHBIMH:
{V, A}

- A

- Vi

{- @]

-V, A

Qoooog

Monyas III. Teopusi rpagos

Tema 3.1. Cnocoowt 3a0anus cpaghos

49. Marpuuei CMEKHOCTHU
1 2 3 4
1 |1 1 0 0
210 0 0 0
310 0 1 0
4 10 1 1 0
— 3a/1aH rpad
a b C d E
1 2 1 2 1 2 1 2 1 2
4 3
4 3 4 3 4 3
4 3

O O O O o
o o o6 o ®

Tema 3.2. Buowt 2paghos

50. Mapupyt, B KOTOPOM Ha4ajio ¥ KOHEL COBITA/IAIOT HA3bIBAETCS:
O TMIPOCTOM LENbBIO
O LIETBIO
O NUKIMYECKUM MapLIpyTOM

o IyTeM



51.

O 0O O O

52.

O 0O O O

53.

0O O 0 o

54.

58.
o

O

[ukn, coneprkamuii Bce pedpa rpada Ha3bIBaeTCs
sitepoB rpad

LUK

SUJIEpOBA LIETIb

SUJIEPOB LIUKII

I'pad, koTopHIil MOXKET OBITH M300pakeH Ha MJIOCKOCTH TakK, YTO BCe MepeceueHus pedep
SBJIIIOTCS €r0 BEPIINHAMMU:

TI0CKUi Tpad
JepeBO

nec

MOJIHBIH rpad

Ecnu MHOXecTBO BepIIMH rpada KOHEUHO, TO Tpad Ha3bIBACTCS:
LHUKINYECKUM
B3BEIICHHBIM

KOHCYHbIM

oprpagom
Mopnyas IV. Anredpa BbICKa3bIBaHUH.
Tema 4.1. Boickazvieanus u onepayuu Had Humu. Popmynvl anzedpul 6bICKA3bIGAHUI

VYka3zaTb npeasioxKeHne, He SIBISIOLIEECs BbICKa3bIBAHUEM.
7x8=59
[lymxun — aBTop pomana «EBrenunit Onerun»
J10KJIMBBIN IEHb HUKOTO HE PaayeT
VYka3zaTe napy, B KOTOPOW BBICKa3bIBaHUS SABJISIOTCS OTPULIAHUSMU APYT Ipyra.
OTBeT Ha BOMPOC U3BECTEH TOJBKO OJTHOMY CTYAEHTY B rpymme. OTBeTa Ha BOIPOC HE 3HAET
HUKTO W3 TPYMIIHI
Bce uérnbie uncna kpaTHbl yeTbipéM. CyliecTByeT YETHOE YUCIO, HE Aelsieecs Ha 4
JIaHHBIN TPEYTOJBHUK SIBISIETCS OCTPOYTOJIbHBIM. B JaHHOM TpeyroJbHUKE €CTh TYINOW YroJ
[Tyctb BbIcKa3zbiBaHue A — B nctuHHO, a BbicKasbiBaHue A « B moxxHo. UTO MOXKHO cKa3aTh
0 JIOTUYE€CKOM 3HAYCHHUH BBICKa3bIBaHUS B — A?
BrickassiBanue B — A m0XHO
Bricka3piBanne B — A HCTHHHO
BrickasbiBanue B —» AMOXET ObITh KaK HCTUHHBIM, TaK U JIOKHBIM
Iycte BeicKassBanus A, — B, A, - B,,A, - B;,A|A,A;,B, B ,k#1;
k,1=1,2,3, uctuunsl. UTO MOKHO CcKa3aTh O BbICKa3piBanusix B, - A,,B, - A,,B; > A;?
BrickaszbiBaHUS JIOKHBI
Bricka3bIiBaHUs HCTUHHBI
Bricka3piBaHust MOTYT OBITh KaK HCTUHHBIMH, TaK U JIO)KHBIMU

Tema 4.2. Hopmanvhuie ghopmout

JIH® dopmyssi (X - Y| - (Z - X|| - (Y - Z) umeer Bux
(XYZ)YZ
(XYZ)YZ



o (XYZ)YZ

o (XYZ)YZ
59. JH® i)OpE/Iy.]'II)I XVY2YANZ AMEET BUJT
o YAXVYAZ
o YAXVYAZ
o YAXVYAZ
o YAXVYAZ

Mopayas V. Anredpa npeaukaros

Tema 5.1. Mooenru u noomooenu. Dopmynvt anzedpvl npeouKkamos HUKCUPOBAHHOU
cuznamypul

60. BriOpare BepHoe yTBepkaeHHE. COBOKYITHOCTh BCEBO3MOJKHBIX YIOPSAIOYCHHBIX CHCTEM

(ay,ay,...,a,) snemenToB MHOKecTBa M HaspiBaeTCs
on —(apHbIM OTHOILIEHUEM, OIIpeNEIEHHBIM Ha M

on—{apHOU onepanuei, onpenenéHHoi Ha M
on— (¥ 1eKapTOBOM CTENEHBIO MHOXKECTBa M
61. Yka3aTh BepHOE yTBEP)KICHUE. N —(apHBINA MPeaIuKaT Ha MHOXKecTBe M —( 3T0 oTOOpaXKeHwHe,
JIEUCTBYIOLIEE

ou3 M"B M

ous M"B B=0,1]

ousz B"B M

on3 M B B"

62. Yka3aTb JIO)KHOE€ BBICKa3bIBaHUE, €CIIM W3BECTHO, YTO BCE MEPEMEHHbBIC MPUHUMAIOT 3HAYEHUS
B R.

oV x(([x>1](x<2]] o [x=x])
OEIbVaEIx(x2+ax+b=0)

OEIaVbEIx(x2+ax+b=O)

63. BrIOpath JI0)KHOE BBICKA3bIBAHUE, €CIIM U3BECTHO, YTO BCE MEPEMEHHBIC IPUHUMAIOT 3HAYCHHS
B R.

oV xy(éx—yVv<3)
odxy(ix—yv<3)
oVx3y(ix—yVv<3)
64. BbiOparh HCTUHHBIC BBICKA3bIBAHUA, €CIM M3BECTHO, 4YTO BCE MEPEMEHHbIE HPUHUMAIOT
3HaueHus B R.

V xy(cosx#cos y)
V x3y(cosx#cos y)
3xV y(cosx#cosy)

O00a0

Jxy (cosx#cos y )

Tema 5.2. @opmynsvt anzedopvl npeoukamos

65. BBITTOTHUMBIMHE SBISIIOTCS CAEAYIOIIHE GOPMYIIBI anreOpsl MPEaNKaTOB:

O VzR(z)-3xQ(x,y)



o Plx)v3z(R(z)+Q(z))
o Vy(Q(y)VR(y))»V xR(x)
o YuR(x,y)AR(t,z)

Tema 5.3. Ixkeusanenmmusle hopmynnvl anzedopvl npeoOuUKanmos

66. Ilyctb U; n U,—idopMynsl  anrebpsl  NIPeIUKaToOB, MMEIOMIME CBOOOIHBIC BXOXKICHMS
nepeMeHHo# X. BbIOpath JI0)kKHOE yTBEpKICHHE.
oV xé
odx¢
o0dxé

Tema 5.4. Ilpuseoénnvie hopmynvt u npedeapénnvie HopmaibHvle hopmol

67. Hpusenéunas popma mist hopmynsl V xP(x) - Q(y) - V zR(z) anreGpbl npeankaroB umeer
BUJ
oV xP(x)éié
0axP(x)éd
0ax P(x)éié
oV xP(x)&i
68. TTpusenéunas dopma mwist dopmyast 3xy(P(x,y) - (Qlx,y| - Rlx,y|)) anre6psr npeankaron
uMeeT BUJ
odxyé
odxyé
odxyé
odxyé

7.3. OueHouHble cpeacTBA ISl NMPOMEXKYTOYHOM AaTTeCTAllMM IO HTOraM OCBOEHUS
AUCHHUIJIMHBI

7.3.1. Bonnpocshl kK NpOMeKyTOYHOI aTTecTaluu

Cemectp 2

Ne i/m Bonpocsl k 3auery

MHo>xecTBa U onepauuu HaJ HUMU. CBolicTBa onepaluii 00beIMHEHNS U TIEPECEUCHHUSI.
[ IpaBuna ne Moprasa.

CooTBeTcTBUS, MX BUJBL. OTOoOpaskeHus. [IpumMepsi.

Onpe):[eneHI/Ie W IIPUMCEPbI CUETHBIX MHOKeCTB. CBOMCTBA CUETHBIX MHOKECTB.

ESNEN A9SH | S

[DKxBUBaJIeHTHBIE MHOKeCTBa. Teopema Kanropa-beprimreiina. MomHOCTs MHOKECTBA.
MHOkeCcTBa MOIIIHOCTH KOHTUHYYMA. [Iprumepsl.

CpaBHEHHE MOITHOCTEH. MOITHOCTh O0BEAMHEHHS KOHEYHBIX MHOYKECTB (TIPaBHIIO
CJ10XeHUs1). MOIIHOCTh AeKapTOBa MPOU3BEACHMS (IIPABHIIO TPOU3BEACHUS).

OnpeeneHre v mpuMepbl OMHAPHBIX OTHOIICHUH. CBOKCTBA OMHAPHBIX OTHOIICHHUH.

HpI/IHIII/IH BKJIIOYUEHHS U UCKIoUueHusa. Yumciao IOAMHOKECTB KOHCYHOI'O MHOKCCTBA.

0 |I|N|] D»n

Hucno nepectaHOBOK 0€3 TOBTOPEHMI JIEMEHTOB KOHEYHOTO MHOKECTBa. YuCIo
[IEPECTaHOBOK C MOBTOPEHUSMM JIEMEHTOB KOHEYHOTO MHOYKECTBA.




Ne n/n

BOHPOCLI K 3a49€Ty

9  |Yucno pasmemieHuii 6e3 moBropeHui. Yncno pa3MenieHnii ¢ MOBTOPECHHUSIMHU.

10 [Yucno coueranuii 6e3 nopropeHuil. Yncio couetaHuil ¢ MOBTOPEHUSIMHU.

11 |[bunom Hetotona. [TonmuaomuanbsHast popmyna. CBoHCTBa OMHOMHAIBHBIX KOA((HUIIMEHTOB.

12 [lonsiTre OyneBoit GpyHKIMHN. DaeMeHTapHble OyneBbl pyHKIMH. PopMyIibl, TOAGOPMYIIHI.
(DKBHUBAJIEHTHOCTH (hOPMYIIL.

13 CBOfICTBEl 3JIEMEHTapHBIX OyneBbIX GyHKUUH. /[BoiicTBeHHbIe PyHKIMH. [TpuHINI
[IBOCTBEHHOCTH.

14  JIH®, KHO. CIHO, CKHO.

15 [Anroputrm nepexona ot KH® k JIH®. Anroputm nepexona ot JIHD k KHO.

16 |Anroputm nepexona ot JJH® k CAH®. Anroputm nepexona or KH® k CKH®.

17  [Paznoxenue OyneBbIX PYHKIMII 110 TEpeMEHHBIM.

18 [I'ynukoBasi, MuHUMaJIbHas U cokpaieHHass JIHD.

19  [[Tonyuyenue cokpaménnon JJTHD nu3z CAHD.

20 [[Monyyenne munumansHoM JIH® ¢ nomompio matpuiibl KBaiina.

21  [[lonyyenne muauManbHoi JIH® ¢ momomipio kapT KapHo.

22 [[lonyyenne munuManbHoii KH® ¢ momombio kapt KapHo.

23 [[lonsble cucteMsl. [IpuMephl MOIHBIX CUCTEM.

24 3aMKHYTBIE KIIacChl OyNeBbIX (YHKIUI. 3aMKHYTOCTh KjaccoB (pyHKIUH, coxpanstomux 0,
i QyHKIWIA, coxpaHsomux 1.

25 [Knacc camoBONCTBEHHBIX (YHKIIMI, €r0 3aMKHYTOCTb.

26  [Kimacc MOHOTOHHBIX (DYHKITHIA, €r0 3aMKHYTOCTb.

27 [Tormmaom XKerankuna. Teopema o npencTaBUMOCTH OyJieBOM (DYHKITMHU B BUJIE TTOJIMHOMA
DKerasikuna.

28  [Croco6sl mostydeHust moimHoMa JKerajakuHa.

29 Onpenenenue rpada. OpueHTUPOBAHHBIN 1 HEOPUEHTUPOBAHHKIHN rpad. Mynbturpad.
[IceBmorpad. B3semennslii rpad.

30  |CMEXHOCTb, MHIUIEHTHOCTb, CTEIEHH BEPUINH.

31 |MapupyTsl, [IeNH, [UKJIIbL.

32  |M3omopdusm rpados.

33 [MaTpuia CMEKHOCTH, MaTpHIla MHIUAECHTHOCTH, CHUCOK CMEKHOCTH.

34  [[lonubie rpadsl.

35 JIBynmosibHBIE TpadBbl.

36 |CBolicTBa CTENEHEH BEpIINH rpada.

37 |Onepauuu Hajg rpadamm.

38 |CBsA3HOCTB, CHJIbHAS CBSA3HOCTb.

39  |ODHOCTOPOHHSISI CBSI3HOCTD, Ci1a0ast CBSI3HOCTD.

40 JluameTtp, paguyc u IIeHTp rpada.

41 [CBoOoxaHble nepeBbs. Jlec.

42  [YcnoBusi, HEOOXOIUMBIE M TIOCTATOYHBIE JJIsI TOTO, YTOOBI rpad) SIBISIICS IEPEBOM.

43 [OpueHTHPOBAHHBIC JICPEBhS U UX CBOMCTRBA.

44  [[Tnanapusie rpadsl. Heobxoammoe ycioBHe mIaHapHOCTH.

45 |CpoiicTBa I1aHApHBIX IpadoB.

46  iinepoBsl rpadbl.

47 [FamuibTOHOBBI rpadbl.

48 [Bricka3piBaHUs M OMEpAIIMH HAJl HUMH.

49 Dopmynbl anreOpbl BBHICKA3BIBAHUHN (BBIIOJIHUMOCT, OIMPOBEPKHUMOCTh, TOXKIECTBEHHAS]
MICTUHHOCTb, TOKJIECTBEHHAS! JIO)KHOCTD).

50 [DxBuBasieHTHBIE POPMYJIIBI U MX CBOWCTBA.




Ne i/m Bonpocsl k 3auery

51  [OcHOBHBIE SKBUBAJICHTHOCTH aNTeOpbl BHICKA3bIBAaHHIA.

52 [Knaccwl s3kBHBasieHTHOCTH. Oniepanuy HaJl KJIaCCaMH.

53  [[IpuBenéunnie popmysl anredpsl Bricka3piBaHui. [1oJIHBIE cHCTEMBI ONIepaInii.

54 HeoOxogumple W JOCTaTOYHble  ycnoBHs. B3aumMHO  oOpaTHble U B3aMMHO)
[IPOTHUBOIIOJIOAKHBIE TEOPEMBI.

55 |IBoticTBeHHBIC (hOpMYIIBI. 3aKOH ABOWCTBEHHOCTH.

[[pobrema paspelneHuss TOXKAESCTBEHHOM MCTUHHOCTU U TOXKIECTBEHHOW JIONKHOCTH]

56  |popmyinbl B anrebpe BbickasbiBaHM. [IpoOiema paspenieHus BBIIOTHUMOCTA (OPMYIIBI B
aiireOpe BhICKa3bIBAHUI.

57 [lonaTne BbIBOIMMOCTH B anreOpe BbICKasbiBaHMW. CBolicTBa BbIBOAMMOCTH. Kputepuif
BBIBOUMOCTH (hOPMYJIBI M3 3aJAHHON CHCTEMBI MOCBLIOK.

53 AJITOPUTM TIOJTyYEHUs! CIEACTBUM M3 3a/laHHOM CHUCTEMBI MOCBIJIOK. AJITOPUTM MOJTyYEHUSs]
[IOCBIJIOK JUUIS 3aIaHHOTO CIICACTBUS.

59 [lonartue mpeaukaTta. YHapHble, OMHApHBIC, TepHApHbIE Npeaukatsl. [Ipumepbl. n-apHbIg
OIIEpalliU, UX CBSI3b C IPEIUKATAMH.

60 Monenu u nonmoaenu. [Ipumepsr. Kimace moneneii ¢pukcupoBanHoil curaatypbl. CUMBOJIBL
FICTIOJIb3YEMBIE TIPH TOCTPOSHHUH aIreOphl NPEAUKATOB (PMKCHPOBAHHOW CUTHATYPHI.
Omnpenenenne QGopmynbl anreOpsl NpeAUKaToB (UKCUPOBAHHON CUTHATYpHI. 3HAUYCHUS]

61 |bopmymnsl. @opmysbl anreOpsl TPEIUKATOB (DUKCHPOBAHHOW CHUTHATYPHI, BHITIOJHUMBIC HA
TAaHHOM MOJICIIN.

BeinoiaHuMbie GopMyIibl anreOpbl MpeauKaToB (UKCHpOBAHHOW CUTHATYpPHL. DopMyIibl

62 |janreOpbl TpeAMKAaTOB (UKCUPOBAHHON CHUTHATYpbl, HCTUHHBIE HA JAHHOW MOJETIH.
DopmyIibl anredpbl NPeAUKaToB (PUKCHPOBAHHOW CUTHATYPHI, JOKHBIE HA JAHHON MOJIEJIH.

63 [lonsitie Qopmyner anreOpel npenukaToB. CHrHaTypa, KiIacc MoOJeNed W MOJedb,
TONyCcTUMBIE JUIsI 331aHHOM OpMYITBI aareOpsl npearkaToB. CUTHATYpPHBIE OTOOpaKEHHUSL.

64 DopMmybl anreOpsl MPeAUKaTOB, BHIITOJHUMBIE U JIOXKHBIE HA JTAHHOW JTOIYCTUMOM MOJEIH.
BbINOTHIMBIE ¥ HEBBITOTHUMBIE (hOPMYJIIBI alreOphl TPEIUKATOB.

65 Dopmysbl anreOpbl MpPEeAUKATOB, TOXAECTBEHHO HWCTHUHHBIE Ha JIaHHOM JOIMyCTHMOM]
Mo e, O01e3HaYuMBbIe (HOPMYITBl ITeOphI IPEIUKATOB.

66 (DKBUBAJICHTHBIE (POPMYIIBI anreOpbl MPEeIuKaToB U UX cBoiicTBa. [IpuBenéHHbIe HOpMYIBI
aireOpbl npenukaToB. [peaBapéHapie HOpMaIbHbBIE (HOPMBI.

67 [[poOieMbl pa3pelieHus] BBIMOJIHUMOCTH U 00LIe3HAauYuMOCTH (opMyn B anredpe
peIUKaTOB.

68 [[lonsiTHe BRIBOAMMOCTH B anredpe npeaukaros. [IpaBuia BeiBoA.

BriBonuMocth MHOkecTBa (opmyn T u3 mHoxkectBa ¢dopmyn S. I[IpoTtuBopeunBoe u

69 [HempoTHBOpEYMBOEe MHOXecTBa (hopmMyi. MHOXKECTBO (OPMYII, BBHIIIOJIHUMOE HAa MOJIEIH.
BbInoIHIMOE MHOXKECTBO (hopmyT.

70 CBsI3b MEXAY NPOTHBOPEUYMBOCTHIO U HEBBIIOJHUMOCTBIO MHOXECTBa (Gopmyn (Teopemal
['enens). Teopema JleBenreitma-Ckonema. JIokaibHast Teopema MasibiieBa.

7.3.2. KpuTtepuu ¥ HOPMbI OLIEHKH
®opma
NpoBeIeHUs
Cemectp . KpuTtepun u HOpMBbI OLIEHKH
NPOMEKYTOYHOM
arrecTaumu
2 3auer (1o «3aYTEHO» OLieHKa «3a4T€HO» CTaBUTCS MPU
HAaKOIIUTEIILHOMY Haoope ot 40 1o 100 uTorosbix
pPEUTHHTY) OaJIIoB.




Cemectp

dopma
NPOBeACHUs
NPOMEKYTOYHOMI
aTTecTaluu

Kpurtepuu u HOpMbI OLleHKH

«HE 3a4YTCHO»

OlieHKa «HE 3a4T€HO» CTaBUTCS
pu Habope MeHee 40 UTOTOBBIX
0aJoB.




8. YueOHO-MeTOoAMYecKOEe M HH(POPMALMOHHOE 00eceuyeHue TUCIHIIIMHBI

8.1. O6s3aTenbHAsA IUTEpPAaTypa

Tun (yueOHUK, ydeOHOE

KoJsmnuecTBO B

Ne nocooue, yueOHo- T'on HAYYHOI
ABTOpPBI, COCTABUTEJIH 3arnaBue (3aroJjioBoK)
n/n MeTOaHYEeCKoe Iocodue, H3TaAHUS oudamnorTeke /
MPAKTHUKYM, IP.) HaumenoBanune IbC
1 | FO. II. lleBenen [IpuknanHeie BOIPOCH! JUCKPETHOMN VY4aeOHoe mocodue 2018 OBC «Jlanb»
MaTeMaTHKHU
2 | H.A.CenoBa JluckpeTHas MaTeMaTHKa Y4eOHoe nocobue 2018 9BC “IPRbooks”
3 B. ®@. 3onotyxuH [u 1p.] JuckpeTHas MaTeMaTHKa Y4eOHuK 2016 3BC “IPRbooks”
4 | P.II. llleneneRa [u np.] Maremartuka YuebHoe mocobue 2018 OBbC “IPRbooks”
5 | A. H. Ceceknn DNEeMEHTHI TUCKPETHOW MaTEMAaTHKHU YyeOHoe mocobue 2015 OBC “TPRbooks”
6 C. @. Koxyxos, I1. 1. COopHUK 3aJ1a4 110 TUCKPETHON MaTeMaTuke | YdueOHoe mocobue 2018 9BbC «Jlaup»
CoBepTKOB
7 | 1O.II. llleBeneB JluckpeTHas MaTeMaTHKa YyeOHoe mocobue 2018 OBbC «Jlanb»
8 | O. M. Jlertsapesa [u ap.| MaremMatuka B IpuMepax U 3ajadax VYuebHoe nmocobue 2017 9BC
“ZNANIUM.COM”
9 | C. A. Yayuek Marematnyeckast JIOTHKa YuebHoe mocobue 2018 OBbC “IPRbooks”
10 | O.B. Jlenona, M.A. JluckpeTHas MaTeMaTHKa VYuebHoe nmocobue 2018 Penozurtopunt TT'Y
Tpenuna
8.2. lonoiHMTEILHAS JIUTEPATypPa
Tun (yueOHuMK, ydeOHOE KoauvecTBo B
Ne nocodue, yuedHo- Ton HAYYHOI
ABTOpBI, COCTABUTEJIN 3aryiaBue (3aroJioBoK)
n/n MeToAnYecKoe mocoome, H31aHus ounoaunorexe /
NPaKTHKYM, 1p.) HaumenoBanue 35C
11 | FO.II. IlleBenes, JI. A. COopHuK 3a/1a4 10 TUCKPETHOU YuebHoe mocodue 2013 ObC «Jlaupy»
[Tucapenko, M. O. MaTeMaTHKe: (JUIs MPaKT. 3aHATUH B
[TeBeneB rpynmnax)
12 | U. A. Manbues JluckpeTHas MaTeMaTHKa Y4eOHoe nocobue 2011 OBC «Jlanp»
13 | B. Y. KonbuioB Kypc nuckpeTHolt MaTteMaTUKH YuebHOoe mocobue 2011 ObC «Jlanpy




Tun (yueOHHK, yueOHOe

KoJsmnuecTBO B

Ne nocooue, yueOHo- T'on HAYYHOI
ABTOpPBI, COCTABUTEJIH 3arnaBue (3aroJjioBoK)
n/n MeTOaHYEeCKOoe Iocooue, H3TAHUS oudanorTeke /
MPAKTHUKYM, IP.) HaumenoBanune IbC
14 | M. O. AcaHnos, B. A. JluckpeTHas MaTeMaTHKa VY4aebHoe mocodue 2010 OBC «Jlanb»
bapanckuii, B. B. Pacun
15 | A. C.T'epacumos Kypc maremaTiueckoi JJOTMKU ¥ TEOpUN VY4eOHoe nocobue 2014 OBC «Jlanb»
BBIYHCITUMOCTH
16 | 2. JI. bamokesuy, JI. ®. JluckpeTHas MaTeMaTHKa Y4eOHO-TIpaKTHYECKOe 2012 OBbC “IPRbooks”

KoBanesa, A. H.
PomannnkoB

nocooue




8.3. Ilepeuyens mpodeccnoHaAJBHBIX 0a3 JAHHBIX M MH(POPMALMOHHBIX CIPABOYHBIX
cucTreM

9BC «Jlanpy:
OBC "ZNANIUM.COM";
9BC “IPRbooks”.

8.4. IlepeueHb NpOrpaMMHOro obecrnevyeHus

N HaumenoBanmue 11O PeKBHIHTEI A0TOBOPa

n/n (naTa, HOMep, CPOK JielicTBHUS)
1 Windows beccpouno
2 Office Standart beccpouno

8.5. Onucanne MarepHaJbHO-TEXHHYECKOI 0a3bl, HEOOXOAMMOM Il OCYyLIeCTBJICHHSA
00pa30BaTeILHOTO MpoLecca 1Mo JMCHUIIIMHE

HaunmeHnoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0MHeToB, J1a0opaTopuii, MACTEePCKUX M JP.

Ne 00BEeKTOB ISl NPOBEJCHUSA NPAKTHYCCKUX H Ilepeyennb ocCHOBHOTO
n/n JIa00paTOPHBIX 3aHATHI, IOMeELeHN I A5 odopynoBanust
CaMOCTOSITeIbHOM PadoThl 00y4aromuxcs (Homep
ayAUTOPHH)
VYuebHas ayIUTOpHUs IJIs IPOBEICHHS 3aHATHI Crouibl yueHHUECKHE
JIEKIIMOHHOTO TUTIA. Y4YeOHas ay TUTOPHS ISt JIBYXMECTHBIE (MOHOOJIOK), CTOJ
MIPOBE/ICHUS 3aHATUI CEMUHAPCKOTO TUMa. Y4yeOHas IIPENOAABATENbCKUN, CTYJ, JOCKA
ayJIUTOPHS JJIsl KypCOBOTO MPOESKTHUPOBAHUS aynuTopHas (MesoBas)
1 | (BBIOJHEHHUS KypCOBBIX paboT). YueOHas ay tuTopus
VIS IPOBEJICHUS TPYTIIOBBIX U MHIUBUYaJIbHBIX
KOHCYJbTAllMi. YueOHas ay TUuTOpHUs JJIsl IPOBEICHHS
3aHATUHI TEKYIIErO KOHTPOJIS U IPOMEKYTOUHON
arrecraiuu (YJIK-305).
VYueOHas ayuTOpHsl IJIsl TPOBEACHUS 3aHATHHA CTOJIBI yUEHUYECKHE
JIEKIIMOHHOTO THIA. Y4yeOHas ayAUTOPHS JUIs JIByXMeCTHBIE (MOHOOJIOK), JOCKa
MIPOBEACHUS 3aHATHI CEMHUHAPCKOTO THMA. YueOHas ayauTopHas 3-X CEKIMOHHAs
ayIUTOPUS AJI1 KypCOBOTO IIPOEKTUPOBAHMS (MemnoBast), CTON
2 | (BBIMIOJTHEHUS KYPCOBBIX padoT). YueOHass ayAuTOpusl | MPEeroaaBaTeIbCKUM, CTYIIb,
JUI IPOBEJICHUS TPYNIIOBBIX U UHIUBUY AJIbHBIX poekTop Acer
KOHCYJIbTalMil. YueOHas ayiuTopusi 1Jis IPOBEACHUS
3aHATUHI TEKYIIETr0 KOHTPOJISA U IIPOMEKYTOUHON
arrectaruu (YJIK-418).
Komnerorepnsiil kitacce. [lomemienue nis CTOJBI YYCHUUECKHUE, CTYIIbS
CaMOCTOSITENIbHOU paboThl. YueOHas ay JUTOPHs IS yuennueckue, I1K ¢ Berxogom B
MIPOBEJICHUS 3aHSATUI CEMHUHAPCKOTO THIIA. YdeOHas cetb MHTEpHET
ayJIUTOPHS AJI1 KypCOBOTO IPOEKTUPOBAHMS
3 | (BBINOJHEHUS KypCOBBIX paboT). YuebHas ay JuTopus

JUI IPOBEJICHUS TPYIIIIOBBIX U MHIUBUY aJIbHBIX
KOHCYJIbTallMil. YueOHast ayiuTopusi 1)1 IPOBEACHUS
3aHATHN TEKYILEro KOHTPOJISL U TPOMEXKYTOYHON
arrectaruu (I'-401).
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