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Pabouyro nmporpamMmy coctaBuiI(u):
JlotieHT MHCTUTYTa MU(PPOBBIX TEXHOJIOTHH, KaHA. pu3.-maT. Hayk Jlemona O.B.

(Oondcnocmy, yuenoe 3eanue, cmenenv, Pamuaus 1.0.)

(Oondicnocme, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Penen3upoBanue pabouei mporpaMMbl TUCHUTUINHBI:

OtcyTcTBYET

Penienzenr

(QoadicHocms, yueHoe 36anue, cmenenv, Pamunus 1.0.)

Pabouas mporpamMma qucuuniauHsl coctaBieHa Ha ocHoBaHMM @PI'OC BO u yueOHoOro miana
HAaIpaBJICHUS TTOTOTOBKU
09.03.04 IIporpamMmHasi HHXXEHEPUS

Cpok peiicTBus padoueil mporpaMMsbl AMCUMIIMHBI 10 «31» aBrycra 2031 r.

YTBEPXIEHO

Ha 3aceganuu nHCTUTYTa HUPPOBBIX TEXHOJIOTUN

(mpoToxout 3acemanust Ne 1 ot «5» ceHTa0ps 2025 r.).



1. esab ocBOeHMS JUCUMILIIHHBI

Lenb ocBOEHUS MUCHMIUIMHBI — (POPMUpPOBAHHE Yy OOYYAIOUIMXCS HABBIKOB JIOTHUECKOTO
MBIIUICHNAS. U YMEHHS IPUMEHSATH aIapaT COBPEMEHHON JUCKPETHOM MaTEMAaTHUKH IPH PEIIECHUN

MPUKIAAHBIX 3a1a4.

2. Mecrto aucunmimabl B ctpykrype OIIOII BO

I[I/ICI_II/IHJ'II/IHLI U MPAKTUKH, HA OCBOCHHUU KOTOPBIX 633preTC}I JdaHHas JUCIHHUIIIIMHA: OcHOBEI

IIPOrpaMMHUPOBAHUSI.

JIMCUMIITUHBL U TPAKTUKH, JUISI KOTOPHIX OCBOEHUE JTaHHOW TUCIUIUIMHBI HEOOXOIMMO Kak
npezmecTBytomiee: OObeKTHO-OPUEHTHPOBAHHOE MPOTrPaMMHUPOBaHHE.

3. [lnanupyemMble pe3yJbTaTbl 00y4eHHs

®opmupyemble U
KOHTpPOJIMpyeMble
KOMIIeTeHIIUH
(Ko 1 HANMEHOBAHUE)

HNuaukaropsl
JOCTHKEHUA
KOMIIEeTeHIIHi
(K01 1 HANMEHOBAHUE)

[Lnanupyembie pe3ybTaThl
o0yueHust

OIIK-1 Cnocoben
PUMECHSTh
€CTECTBCHHOHAYYHBIC U
00IIenHKEHEPHBIC
3HAHUA, METOIBI
MaTeEMaTHYECKOTO
aHalu3a u
MOJICTTUPOBAHMS,
TEOPETUIECKOTO U
9KCIIEPUMEHTAIBLHOTO
HCCIEI0BAHUS B
poheCCHOHATILHOM
IEeSITEIbHOCTH

OIIK-1.1 3HaeT OCHOBEI
MaTEMATHKH,
BBIYMCIUTEIHLHON TEXHUKHU
Y TIPOTPaMMHUPOBAHUS

3HaTh: OCHOBBI MAaTEMATHKH,
BBIYUCIIUTEIILHON TEXHUKU U
POrPaMMHUPOBAHUS

YMeTh: MNPUMCHATH 3HAHUA OCHOB
MaTeMaTHKU, BBIYHCIIUTCIIHHOM
TCXHUKHU U IPOTrpaMMHUPOBAHUSA

Branets: HaBbIKaMU IPUMEHEHUS
3HaHUW OCHOB MaTeMaTHKH,
BBIYUCIIUTEILHON TEXHUKHU U
IPOrPaMMHUPOBAHUS

OIIK-1.2 Ymeer pemiath
CTaHJapTHbHIE
npoheCCUOHATBHBIC 33]a4H
C IPUMECHEHUEM
€CTECTBEHHOHAYYHBIX U
OOIIENH)XEHEPHBIX 3HAHUH,
METO/I0B MaTeMaTHYECKOTO
aHaJ3a ¥ MOJICIIMPOBAHHUSI

3HaTh: MPUHIIMITBI UCCIIEAOBAHUS
00BbeKTOB MpohecCHOHATBLHOM
JESITEIbHOCTH

VYMmerTh: OLCHUBATb TCOPETUYCCKUC U
IKCIIEPUMEHTAIbHBIC HCCIICIOBAHMUS
00BEKTOB PO ECCHOHATHHON
JeSITEIbHOCTH

BJIal[eTI:I HaBbIKAMH TeOpeTI/I‘IeCKOFO
1 3KCIIEPUMEHTAIBHOTO
HCCIIEN0BAaHUA 0O0BEKTOB
Po(heCCHOHATTLHOM JICATCIIbHOCTH

OIIK-1.3 Bnageet
HaBBIKAMHU TEOPETHIECKOTO
U 9KCIIEPUMEHTAIHLHOTO
UCCIIeIOBaHHS O0BEKTOB
poheCcCUOHATLHOM
JeSITeIbHOCTH

3HaTh: MECTOABI MAaTEMATHUYCCKOI'O
aHaJIn3a 1 MOACTIMPOBAHUA

YMeTh: MPUMCHATH MCTOIBI
MAaTEMATHYCCKOI'O aHa/IM3a U
MOACIIUPOBAHUA

Brnaners: HaBBIKAMU IMPUMCHCHU A
MCETOJO0B MaTCMAaTUYCCKOI'O aHaJIn3a




®opmupyemble U HNuaauxaTopsl

KOHTPOJIHpYeMbIe AOCTHIKEHUS [Lnanupyembie pe3yabTaThl
KOMMEeTEeHI[UH KOMIIETeHIIU o0y4yeHHs
(K01 1 HANMEHOBAHUE) (K01 1 HAUMEHOBAHUE)

U MOJCIIMPOBAaHUSA




4. CTpyKTYypa ¥ coJep:KaHue TUCHUIIMHBI

Moayas (pa3aen)

Bun
y4eOHoit
padoTbI

HaumenoBanue
TeM 3aHATHHI

(yueOHo¥ padoThI)

Cemectp

Oo0bem,

Bajaasl

HNHurepakTus,
4.

DopMbI TEKYLLIETO
KOHTPOJIfA
(HauMeHOBaHMe

OLICHOYHOI'0 CPeACTBA)

OTHONIIEHUS.

Monynb 1. MuoxectBa. COOTBETCTBUS.

CP

Pabora ¢
AJIEKTPOHHBIM
Y4eOHUKOM H
y4eOHOI
JIUTEPATypoOi 1o
MOYJTIO
«MHOXecTBa.
CooTBeTCTBHSA.
OTHOILIEHUS.

CP

Brimonnenue
MPaKTUYECKOTO
3aJIaHus 110 TEME
«MHOKeCcTBay.

18

1

[IpakTHueckoe 3ananue

Moayns 2. KomOuHaTopuka.

CP

Pa6ora c
INEKTPOHHBIM
YYCOHHKOM U
y4eOHOI
JIUTEepaTypoil Mo
MOJYJIIO

«KomOuHaTopukay.

18

12

2

HpaKTI/I‘ICCKOC 3aaHuec




Mopnyas (pa3nein)

Bun
y4eOHoit
padoTbI

HaumenoBanue
TeM 3aHATHHI
(yueOHoO¥ padoThI)

Cemectp

Oo0bem,

Bajaasl

HNHuTepakTus,
4.

DopMbI TEKYLLIETO
KOHTPOJIfA
(HauMeHOBaHMe

OLICHOYHOI'0 CPeACTBA)

CP

Brinonuenue
MIPAKTUYECKOTO
3aJlaHus TI0 TEME
«OcCHOBHBIE
bopmybl
KOMOWHATOPHUKI.

Monyib 3. Teopus rpados.

CP

Pabora ¢
AIIEKTPOHHBIM
YICOHUKOM H
y4eOHOM
JIUTEPATYpOi 1O
moxymo «Teopus
rpagoBy.

CP

Belinonnenue
MIPAKTUIECKOTO
3aJlaHus TI0 TEME
«Onepanuu Hajg
rpadgamu.
CBSI3HOCT®.
HuameTp, paauyc,
CTETICHH BEPIIIUH.
DiisIepoBHI Tpadb».

26

12

3

[IpakTrueckoe 3ananue

Moyib 4. AnreOpa BEICKa3bIBAaHUH.

CP

Pabora c
AJEKTPOHHBIM
YIEOHUKOM H
y4eOHOMI
JIUTEPATypOo 1o

14

4

[IpakTrueckoe 3ananue




Moayas (pa3aen)

Bun
y4eOHoit
padoTbI

HaumenoBanue
TeM 3aHATHHI
(yueOHoO¥ padoThI)

Cemectp

Oo0bem,

Bajaasl

HNHuTepakTus,
4.

DopMbI TEKYLLIETO
KOHTPOJIfA
(HauMeHOBaHMe
OLICHOYHOI'0 CPeACTBA)

MOIYIIIO «Anredpa
BBICKA3LIBAHUI.

CP

Brimonnenue
IIPAKTUYECKOTrO
3aJ1aHus 110 TEME
«DopMyJIbl
anreopsl
BBICKA3bIBAHUI.

Jlex 1

Hopmanbnsie
dopwmel. [TorsTHS
TYIIUKOBOH,
MUHHUMAIbHOU U
COKpAILEHHOU
JH®. Metoasl
MOy YEHUS
COKpAIllEHHOU U
MHUHHAMAaIbHOHU
JAHO.

Jlek 2

ITonsiTHE IOJTHOTBI
CHCTEMbI OyJIEBBIX
¢bynkuii. Teopema
KerankuHa.
3aMKHYTbIE
Kiaccel. Teopema o
MIOJIHOTE.




Mopnyas (pa3nein)

Bun
y4eOHoit
padoTbI

HaumenoBanue
TEeM 3aHATHI
(yueOHoO¥ padoThI)

Cemectp

Oo0bem,

Bajaasl

HNHuTepakTus,
4.

DopMbI TEKYLLIETO
KOHTPOJIfA
(HauMeHOBaHMe
OLICHOYHOI'0 CPeACTBA)

Moayns 5. Anrebpa mpeIuKaToB.

CP

Brinonuenue
MIPAKTUYECKOTO
3a/1aHus IO TEME
«CoBepllieHHbIE,
COKpallleHHbIE U
MUHUMAaJbHbIE
HOpMaJTbHbBIE
hopMBD».

CP

Pa6ora c
3JIEKTPOHHBIM
YICOHUKOM H
y4eOHO
JUTEPATYpO MO
MOIyJIt0 «Anredpa
TIPEINKATOBY.

CP

Brimonnenue
MPaKTUYECKOTO
3aJIaHus 110 TEME
«Jlornueckoe
cleIOBaHUE B
anrebpe
MIPEANKATOBY.

14

13

[IpakTrueckoe 3ananue
S5

10

[IpakTHueckoe 3a1anue
6

ITA

IIpomexyTounas
aTTeCTalHUs.

0,25

KoHntpoib

3auer

3,75

40

HToroselii TecT

Hroro:

108




Cxema pacuera utorooro 6auia: Tekymuii peiiTHHT (Bce MpaKkTHYecKHe 3a1aHusi) + Pe3yJabTaT HTOrOoBOro recra



5. O06pa3oBaTe/ibHbIE TEXHOJIOTHH
TexHOoIOTHS TUCTAHIIMOHHOTO OOYYEeHHUS: JeKIUU 1-2.
6. MeToaquyecKkue yKa3aHusi M0 OCBOECHHIO U CHMUIIJIMHbBI

JlucraHIMOHHOE  OOyYeHHe TMpenanojiaraeT  CaMOCTOATENbHOE  H3ydyeHHe  yueOHOH
JUCLUIUIMHBI C UCIIOJIb30BaHUEM JIEKTPOHHOIO Y4€OHO-METOINYECKOT0 KOMILIEKCa, Pa3MEIEHHOIO
B cucTeMe oOyueHHsI, KOHCYJIbTAllMU MpenogaBaTesst Ipu MOArOTOBKE K TECTUPOBAHUIO U IO €ro
UTOTaM, MPH MOJATOTOBKE K 3a4eTy, a TAK)Ke yJacTHe B BeOMHapax.

CamocrosrenbHas paboTa 00y4aromuxcs MPOBOAUTCS € LENbI0 YIIIyOJIeHUs U pacIIupeHus
TEOPETUYECKUX 3HAHHM; pa3BUTHS MO3HABATENIBHBIX CIIOCOOHOCTEW M aKTUBHOCTH OOYYaroUIUXCs,
TBOPYECKON HWHHUIMATHBBI; (HOPMUPOBAHHUS CAMOCTOSTEIBHOCTH MBIIIJICHNS, OTBETCTBEHHOCTH,
OpPraHU30BaHHOCTH, CIIOCOOHOCTH K CaMOPa3BUTHIO, CAMOCOBEPILIEHCTBOBAHUIO U CaMOpPEaIU3alltu.

KoHTposb BHINOIHEHHOM CaMOCTOSATENIEHONW PabOThI OCYIECTBIISCTCS HHANBHUIYaJIbHO.

6.1. PexoMeHIAIIUHU O JEKIHOHHLIM 3aAHATHAM

W3ydenue nuctMIUIMHBI TpeOyeT CHUCTEMaTHYECKOrOo M TOCIIEOBATEIbHOTO HAKOIICHHS
3HaHUH, CIIeZI0BATEIbHO, IPOMYCKH OTAEIBHBIX TEM HE MO3BOJISIOT INTyOOKO YCBOUTH MPEMET.

B Xoze JeKIMOHHBIX 3aHATUH 0OydYaroUMMCsS HEOOXOIUMO M3Y4YHTh Haubojee 3HauuMble
TeMbl M BONpPOCHl Yy4yeOHON aucuumiauHbl. [Ipm u3ydeHMHM Kaxa0H TeMbl OO0y4YaroUMCs
PEKOMEHIyeTCsS HCIIOJIb30BaTh HE TOJBKO JIGKIIMOHHBIM Marepuai, HO U Y4eOHYIO JIUTepaTypy,
yKazaHHyl0 B OubOnmorpadum kypca (mucuurauHbl). OOydaromuiicss MOXET JIOTIOJHUTH CITHCOK
IIPEJI0KEHHON JINTEPATypbl APYTUMU UCTOYHUKAMHU.

[Tocne w3y4yeHHs] JIEKIIMOHHOTO MaTepuansa M Yy4eOHOH JuTepaTyphl OOydarouuiics
NIEPEXOUT K TECTOBOMY MaTepHally, KOTOPbI COCTOMT U3 3aJaHUN TEKyLIEro KOHTpousid. TecTsl
TEKYIIETro KOHTPOJISl pa3MelIeHbI B KOHIIE KA 101 TeMbl. TeKyIiiee TeCTUpOBaHUE SBISETCS OJTHUM U3
HJIEMEHTOB CAaMOKOHTPOJISI M CIIOCOOCTBYET 3aKPEIUICHUIO 00yYarOIIMMCs MPOIIEHHOTO yueOHOTo
MaTepuana.

6.2. PexomMeHZauMH MO BBHINMOJHEHUIO MPAKTHYECKUX 3aJaHUM

OO6yyaromumMcst HEOOXOAMMO BBITIOJHUTH MPAKTUUECKHE 3aJaHHs M IPUKPEIIUTh UX B Kypce
cucteMbl o0yueHus. B ciaydae 3arpyaHeHuit o0ydaromuecst MOTyT 00palaThCs K MpernoaBaTeso C
BOIIPOCaMHU MOCPEJICTBOM COOOIICHHI.

6.3. PexomeHaanuu Mo NOArOTOBKeE K 3a4eTy

[TonroroBka K 3a4eTy CIIOCOOCTBYET 3aKpEIUICHUIO U CUCTEMATH3AI[UU 3HAHU, TOJTy4eHHBIX
B mporecce oOyueHus. Ha 3adere oOyuwarommuiicss A€MOHCTpPUPYET YPOBEHb CBOMX 3HAHHUU IO
y4eOHOM TUCIUIIINHE.

[Tocne u3yuyeHHs JEKIMOHHOIO MaTepualia U y4yeOHOH JIMTepaTyphl, a TAK)KE BBIMOJIHEHUS
MPAKTUYECKUX 3aJJaHUi 00ydaronuiics nepexoAuT K TECTOBOMY MaTepuaily, KOTOPbI COCTOUT U3
3aJJaHUI POMEKYTOYHON aTTECTALlUH.

[lepen TectupoBaHueM OOyYaIOIIUHCS HMEET BO3MOXKHOCTH IOJIYYUTh KOHCYJIbTAIUIO
npernojiaBaTess Mo Hanbosee CI0XKHBIM Il HeTO BOIpocaM B (popMaTte MEepenucKH.

TectoBble 3ajaHus TPOMEKYTOYHON aTTECTAIlMM MIPOU3BOILHO (POPMUPYIOTCS U3 BOIIPOCOB
[0 BCEM TeMaM Y4eOHOW JUCHMIUIMHBL. DTO MO3BOJISET MPENOoJaBaTeN0 MOJyYUTh 00bEKTUBHYIO
OILICHKY YpOBHS 3HaHUH, yMEHUI 1 HaBBIKOB, OCBOCHHBIX 00YYaIOIIHMCS.



7. OueHo4YHbIE CPeACTBA

7.1. IlacnopT OLIEHOYHBIX CPEACTB

Koa koHTpOIMpyemMoii KoMIeTeHIMU HaumenoBanue

Cemect
p (MM ee YaCTH) OLIEHOYHOI'0 CPeJACTBA

2 OIIK-1 Tecm
Bonpocwt k 3auemy
Ilpakmuueckue 3a0anus

7.2. TunoBble 3aJaHUS1 UJIU HHbIE MAaTepUAJIbl, HEOOX0ANMMBbIE /11l TeKYLero KOHTPOJIsi

7.2.1. lIpakTnueckue 3agauus no kypcy «OCHOBBI JTUCKPETHOW MATEMATHKH H JOTHKW)

(uau,wenosanue OYEHOUHO20 cpez)cmsa)

Heab padoThI: 0BIaAETh HABBIKAMU PEIICHUS TUIOBBIX 33]1a4 110 U3y4aeMOMY KypCy.
TunoBble NpUMepPbI 3aJAHUI

IIpakTnyeckoe 3axanue 1

Tema. MHoOKecTBa

1. Ilycte A, B, C, - MHOXECTBO TOYEK IJIOCKOCTH, KOOPAUHATHI KOTOPBIX YAOBIETBOPSIOT

yCIOBHSIM O, B M y cooTBeTcTBeHHO. M300pasure B cucteme koopauHaT xOy MHOkecTBO D,
nosydyeHHoe u3 MHOkecTB A, B u C o popmyse 6.

Tabnuma 1.1
Ne Ycaosust
a x2+y2—6y£0
1 p y+x2+120
y |x|<6,-3<y<-2
S (AuB)AC

2. BesicHuTh B3auMHOE pacnojoxenue MHoxkecTB D, E, F, eciu A, B, X — nnpousBosibHbIE
MOJIMHO>KECTBA YHUBEpCAIbHOTO MHOkecTBa U.

Tabmuma 1.2
Ne YciaoBue
D E ~ F
1 B UX BrxX)U (X \BrA) | B~AX)uBnxA))

Kparkoe onucanue u perjiaMeHT BbINIOJHEHUS
[IpakTHueckoe 3a7aHue BBIMOTHSACTCS OOYYAIOIIMMHUCS 10 BapHaHTaM M MPHUKPEIUIETCS B
cucrteMe «Pocauctanm.

Kpurepuu oneHku:
[IpakTrueckoe 3amanue orieHUBaeTcs Oamtamu OT 0 10 7 MPOMOPIIMOHAIBHO KOJIUYECTBY

IIPOLIEHTOB PEIICHHBIX 33]1a4.

IIpakTH4eckoe 3aganue 2



Tema. OcHoBHBIE GOpMYTbI KOMOMHATOPUKH

1. CKOABKUMH CTIOCOOAMHU U3 KOJIO/IBI B 36 TUCTOB MOKHO BHIOpATh HEYNOPSIOUEHHBII HAO0p
u3 5 KapT Tak, 4ToObI B 3TOM Habope ObLIO ObI TOUHO

Tabmuma 2.1
Ne YcaoBue
1 1 xoponb, 2 gamsl, | TUKOBas KapTa
2. CKONBKO pa3WYHbIX CIIOB MOXHO MOJYyYUTh MIEPECTaHOBKOM OYKB ciioBa o.?
TaOmuma 2.2
Ne o ycJ0BHE
CormacHele UAYT B ai(aBATHOM IOPSAAKE, HO OYKBBI «a» HE CTOST
1 Artaman y b PALKE, y
pAIOM
3. HaiitTu HanGonpImii 4iieH pa3noxenus OuHoma (a+b)"
Tabnuma 2.3
Ne a b n

1|5 3 |17

4. Haiitn ko3¢ duuuent npu x* B pa3okeHUH JAHHOTO BBIPAXKEHHs P 10 MoJIMHOMMANBHOM
dbopMyite, TOTYyYSHHBIN TTOCIIE PACKPBITUS CKOOOK U MIPUBEICHUS MT0I00HBIX WICHOB.

Tabnuua 2.4
Ne k P
1 23 (2+x*-x*)"

KpaTlcoe OMUCAHUEC H PEIIAMEHT BbBINMOJHCHUSA
HpaKTqucxoe 3aJaHUEC BBIIOJIHACTCA O6yanOHII/IMI/IC$I 110 BapuaHTaM W NPUKPCILUIACTCA B
CHUCTEMC «POC,Z[I/ICTaHT».

Kpurepun onenkmn:
[TpakTrueckoe 3agaHue oueHuBaercs O6amnamu oT 0 10 12 mponopHIUOHATBEHO KOJUYECTBY
IIPOLIEHTOB PEIIECHHBIX 3a/1a4.

IIpakTH4eckoe 3aganue 3

Tema. Onepauun Hag rpadamm. CesizHOCTh. /Imamerp, paamyc, CTeleHH BepPUIUH.
JitsiepoBsbl rpadbl

B ta6mune 3.1 3agansi rpadsr G u Go..

1. Haiinure G1UG,, GiNG,, Gi®G, aHaTuTHYECKU U U300pa3uTe pe3ysibTaT rpapuiecKy.

2. Insa rpada G=G,UG; HaliAuTe MaTpUILy CMEXHOCTH M MAaTPUIly MHIUAECHTHOCTU. Ecnu
rpad SBISETCS CMCIMIAHHBIM, TO TIPH HAXOXKJICHUM yKa3aHHBIX MATPHUI[ CYHTaTh €ro
OpPUEHTUPOBAHHBIM (JIJIs1 TOTO HYKHO Ka)KJ]0€ HEOPHEHTUPOBAHHOE peOpO 3aMEHUTH Ha JABE TYTH,
UAYIIHE B TPOTUBOTIOJIOKHBIX HarpasieHusXx ). Cunrtas rpad G opHeHTHPOBAHHBIM, HAWTH JIJISI HETO
KOMIIOHEHTHI CHJIHOW CBSI3HOCTH, MIPUBECTH MPUMEP MapHIipyTa (HO HE IIEMH) ATUHBI 7, MPOCTOMN
LEIH, IPOCTOTO IUKIIA.

3. Ecia rpadp G=G UG, HEOpUEHTUPOBAHHBIM, HAWTH CTETICHH BCEX €T0 BEPILIWH, PAIUyC U
muametp rpada G. Ecnu rpadp G=G,UG, cMelIaHHbli, TO, CYUTAst €r0 OPUECHTUPOBAHHBIM, HAUTU
MOJTyCTETIEHW HCXO0Ja W 3aX0/Ja BCEX €ro BEpIIWH; OMNpPENeNUTh paAuyCc U JuameTp rpada,
nosydeHHOro u3 rpada G 3aMeHOi BCeX ero OpMEeHTUPOBAHHBIX pedep Ha HEOPUCHTUPOBAHHBIE.



4. BBIACHUTS, SIBISETCS JIM SHIepoBBIM Tpad, momyueHHbINH u3 rpada G, 3aMeHON BCeX ero
OPHEHTUPOBAHHBIX peOep HA HCOPUCHTHPOBAHHEBIE.
Tabmuua 3.1

Ne G1 Gz

4 3 3 2

KpaTtkoe onucanue u perjiaMeHT BbINOJTHEHUS

[IpakTuueckoe 3aJaHue BBIMOJHACTCS OOYYAIONIMMICS MO BapHaHTaM M MPUKPEIUIIETCS B
cucteme «PocaucTanTy.

Kpurepuu ouenkmu:

[IpakTuueckoe 3amanue oneHuBaercs 6ammamu ot 0 10 12 mpONMOPIUOHATBEHO KOIUYECTBY
MIPOIICHTOB PEIICHHBIX 3a]1a4.

IIpakTnueckoe 3ananue 4

Tema. ®opmy.ibl aJredpbl BbICKA3bIBAHUM

1. C moMoripo paBHOCHIIBHBIX TIpeoOpa3zoBaHuii ynpoctute Gopmyiry u3 Tadmisl 4. 1.

Tabmuma 4.1

Ne dopmyna
1 X - Y- (XVY|VY

2. ﬂOKa)KI/ITe JJOTHYCCKOEC CIICACTBHUE U3 Ta6J'II/II_IBI 4.2 ABYMs pa3JIMYHbIMU crocobaMu: ¢
IIOMOIIBIO Ta6J'II/IHBI HUCTUHHOCTH U METOAOM PACCYKACHUA OT IPOTHUBHOTO.

Taonura 4.2

Ne 3amanue

1 XVY|-ZEX (Y - Z)

KpaTtkoe onucanue u perjiaMeHT BbINOJTHEHUS
[IpakTudeckoe 3aJaHue BBIMOJHACTCS OOYYAIOIIMMIUCS MO BapHaHTaM M MPUKPEIUIIeTCS B
cucreMe «Pocaucrtanry.

Kpurepun onenkm:
[IpakTuyeckoe 3ananue oueHuBaerca O6amiamu oT 0 10 9 MPONMOPIHOHAIBEHO KOJIUYECTBY
MIPOLIEHTOB PEIICHHBIX 3a]1a4.

IIpakTHyeckoe 3axanue S

Tema. COBeleIeHHbIe, COKpaAal€HHbI€ © MUHUMAJIbHBIC HOPMAJIBHBIE (1)0pr[




Jinst dpynxuumii f(x,y,z) u g(x,y,2,t), 3a0aHABIX BeKTOPHO B Tabiuue 5.1, BBIIOTHUTH
CIEAYIOIIKE MIary.

1. 3anucate ux CAH® u CKHO.

2. Meronom KBaitna Haiitu cokpaniénnyro JJHO.

3. s cokpamennont JIH® nocrpouts marpuny KBaitHa, yka3aTh ApOBbI€ HUMILIUKAHTBHI.

4. C nomompro Matpunbl Keaiina HaiiTh MuHnManbHyro JJH®, yka3ats €€ Cl10)KHOCTb.

5. Haiitu munumanenyto JIH® nanHoil ¢yHkium c nomomibio kapT KapHo, cCpaBHHUTH
1oJTy4eHHbIN pe3ynbraT ¢ JJHD, Halinennoi B n.4.

Tabnuua 5.1

Ne F g
1 1011 1100 1111 0101 0011 1101

Kparkoe onucanue u perjiaMeHT BbINIOJIHEHUS
[IpakTHueckoe 3a7aHue BBIMOJIHSACTCS OOYYAIOIIMMHUCS 10 BapHaHTaM M IMPHUKPEIUICTCS B
cucreme «Pocauctadry.

Kpurepun ouenkmu:

[TpakTuyeckoe 3ananue oueHuBaercss 6amiamu ot 0 10 13 IponopLHUOHAIBHO KOJUYECTBY
IIPOLIEHTOB PEIICHHBIX 3a]1a4.

IIpakTH4eckoe 3aganue 6

Tema. Jlornueckoe ciiefoBanue B ajaredpe npeinKaToB

s npeaukatoB u3 Tabu. 6.1, 3a7aHHBIX HAa R, BBIACHUTD, SBISETCS JIM MEPBBIA MpEeIUKaT
ABJISIETCA CJIEJCTBUEM BTOPOI'0, @ BTOPOH — CIIEZICTBUEM IEPBOTO.

Ta0muma 6.1

Ne IIpennkarsr

1 cosx =7,3 {x} A {2} +4=-2

KpaTkoe onucanue u perjiaMeHT BbINOJTHEHUS
[IpakTuyeckoe 3amaHue BBHIIOIHIECTCS OOYYAIOUIMMUCS [0 BapuUaHTaM MU NMPHUKPEIUIIETCS B
cucreme «PocnucranTy.

Kpurepum ounenkmn:
[IpakTuyeckoe 3ananue oneHuBaerca OamiamMu oT 0 10 7 MPOMOPIHOHAIBEHO KOJIUYECTBY
MIPOLIEHTOB PEIICHHBIX 3a]1a4.

7.2.2. Tect HTOroBLIN 10 KYpPCY «OCHOBLI JMCKPETHON MATEMAaTUKH U JIOTHKI)

(Haumenosanue oyenouHo2o cpedcmasa)

Tunossle NpuMepsbI 3a1aHUM
Moayas 1. Teopust MHOkecTB. KomOuHaTtopuka

Tema 1.1. Mnoscecmea u onepayuu Ha0 HUMU



1. Ilycts A u B MHOX)ecTBa. 3anncy A € B, B C A o3Hayaer
O MHOXECTBO A SABJISIETCS CTPOTUM TOJMHOXECTBOM MHOXecCTBa B, KoTopoe sBisieTcs
HCTHUHHBIM IIOJIMHOKECTBO MHOXKECTBA A
MHOKeCTBa A U B aBISI0TCSA 0€CKOHEYHBIMHU
MHOKeCcTBa A 1 B SIBIAIOTCS KOHEUHBIMH
MHOkecTBa A U B He sBIAIOTCS MyCTBIMU
MHOKecTBa A U B paBHbI
2. Ilycte A - HemycTO€ MHOXECTBO BCEX YYCHHKOB IIKOJIBI, B - MHOXECTBO YYEHUKOB IATHIX
KJIacCOB 3TOM 1Kok, C - MHOXECTBO YYEHHUKOB CEIbMBIX KJIACCOB 3TOM MIKOJbl. Torma

JIOJKHBIM SABJISICTCSI YTBCp)KZ[eHI/Ie
Bc A

O O O O

BuCcA
B\CcA

BNCHA=D
AcBu Q)

O O O O O

3. CBoiicTBOM KOMMYTAaTHBHOCTH He 00Ja/laeT oneparus:
Pa3HOCTh MHOYKECTB
00bEeIMHEHNE MHOXKECTB
nepeceYeHe MHOKECTB
CUMMETpUYECKasi pa3HOCTh MHOXKECTB
4. CBONCTBOM KOMMYTaTUBHOCTH 0OJIaacT Oreparus
O pazHocTh MHOXECTB
O o6penHEHNE MHOKECTB
O nepecedyeHne MHOXKECTB
O cummerpuueckast pa3HOCTh MHOXKECTB
5. AccouuaTHBHOM HE SIBISIETCS ONEpaLus
00bEIMHEHNE MHOXKECTB
JICJICHUE YHCEIl
YMHOXEHHE Ipo0eit
repecevYeHre MHOYKECTB

O O O O

0O O O O

Tema 1.2. Coomeemcmeusn mexicoy KOHEYHbIMU MHONHCECHBAMU

6. Jlano cootBerctBue '=(X, Y, G), rne X={a, b, c, d, e}, Y={1, 2, 3}, G={(a,2), (b,3), (c,1), (d,2),
(e,1)}. " obmamaer cBOMiCTBaMM:
O Bcroay onpeneneHHOCTh
O dynknuonansHOCTH
O cropbekTuBHOCTH
O uabekTHBHOCTH
7. Hano cootBerctBue I'=(X, Y, G), rue X={a, b, ¢, d}, Y={1, 2, 3, 4}, G={(a,4), (b,3), (c,2), (d,1)}.
I" oOnamaer cBoMCTBAMU:
O Bcroay onpeneneHHOCTh
O dynknuonansHOCTH
O cropbekTuBHOCTH
O uabekTHBHOCTH

Tema 1.3. Coomeemcmeus mexicoy 6eCKOHEUHbIMU MHOMCECHEAMU



8. Hano coorBerctBue I'=(X, Y, G), rne X={MHorousneHsl 2 CTENEHU OT OJAHOI NMEPEeMEHHON C
nercTBUTENbHBIMU Kodpdunuentamu}, Y=R, G={(MHorousnen, ero xopens)}. I' obmagaer
CBOMCTBaMH:
BCIOJTY OTIPEICIICHHOCTh
(YHKIMOHATBHOCTD
CIOPBEKTUBHOCTb
WHBEKTUBHOCTh
9. Hano cootBerctBue I'=(X, Y, G), rae X={MHO*eCTBO KpyroB Ha INIOCKOCTH }, Y={MHOXXECTBO
To4ek miockocth }, G={(kpyr, ero neHTp) }. I obmamaer cBorcTBaMH:
O Bcroy onpeneneHHOCTh
O ¢pyskumoHaabHOCT
O cropbexkTuBHOCTH
O MHBEKTUBHOCTD

Tema 1.4. Omnowenun

10. OtHomenue @ Ha A, Tae A- MHOKECTBO CTyAeHTOB TI'Y, X ¢ y <> X U y y4aTcsi Ha OJJHOM Kypce,
o0JiaziaeT CBOMCTBAMH:
O pedrexcuBHOCTH
O antupednekcuBHOCTH
O cumMeTpuuHOCTD
O anTHCMMMETPHYHOCTD
O TpaH3UTUBHOCTH
11. Otaomenne @Ha A, tie A= P(U), U — MHO)eCTBO Touek muiockoct, A¢@ B < A N B =,
o0yazaeT CBOMCTBOM
O peIeKCUBHOCTD
O aHTUPEPIICKCUBHOCTH
O CHMMETPHYHOCTh
O AHTUCHUMMETPHYHOCTH
O TPaH3UTUBHOCTH

Tema 1.5. Bunomuansusie Korppuyuenmot

12. JIoXKHBIM SIBJISIETCS YTBEPKICHHUE
o CatCr+Ci+--+Cr=2"

o Ch=Cii+CiT

o G=ci+c;
3 — i
CT_C?

_ nin-1)

C P
o &

13. JIo>KHBIM SIBIISIETCS YTBEPKACHHUE
-+ -+ (—1)"C2=0

EN

O

o Gh=Chi+c
o C=ci+cl

o G=¢C3

14. BepubiMu ¢popMynaMu A OMHOMHUANBHBIX KOA()(UIIMEHTOB SIBISFOTCS:
O g=¢



O Tz
O Ck=Ci,+Ci
O c=cy*
[0 Ca—Ci+Ci—+Ci=0
15. BepubiMu GopMynaMu i OMHOMHUAIBHBIX KOA()(OUIIUEHTOB SIBIISTFOTCSI:
c3=c}
O < 7
O Ch=mn
O c.=1
O c=c*
O C—C+Ci——+Ci=0
16. BepubiMu GopMynaMu s OMHOMHUAIBHBIX KOA()(OUIIUEHTOB SIBISTFOTCSI:
O ci=1
2 _nm-1
c? = nln
a 2

[J ck=ck,+cit
[0 Cr—CatCi—+Ci=0

Tema 1.6. Komounamopuka
IToarema 1.6.1. ®opmyJibl KOMOMHATOPUKH

17. KoMOMHATOPHBIN aHATIU3 3aHUMAETCS U3yUEeHUEM
=la, ),
O OOBEKTOB U3 KOHEYHOTO MHOKECTBA N’ ¥ UX CBOMCTB;

“lay ),
O DIJIEMEHTOB M3 KOHEYHOT'O MHOYKECTBA 1> > "n) g ux cBoifcTs;

g
O O0OBEKTOB M3 OECKOHEYHOIO MHOKECTBA L 1 UX CBOWCTB;

g
O DJIEMEHTOB U3 OECKOHEUYHOI'O MHOKECTBA IR U X CBOMCTB.

18. Ilycts [al’ B an}_ Pa3sMenieHneM >J1eMEeHTOB U3 E 1o k Ha3bIBACTCS
O YIOPSAI0YEHHOE MHOKECTBO 3 k 3IEMEHTOB, NpuHaexkamux £ ;
O HEYNOPSA0YCHHOE MHOXKECTBO U3 k 3JIEMEHTOB, TIPUHAIeKAIMX £ ;
O YHOPSAOYEHHOE MHOXKECTBO U3 MPOU3BOIBHBIX k JJIEMEHTOB;
O HEYNOPSAA0YCHHOE MHOXKECTBO U3 MPOU3BOJIBHBIX k snementos.

19. IlepecTaHOBKM — 3TO YaCTHBIN ciTydaid
o pasMmerenuii >nementos u3 £ o k, xorma k=n:
o coueraHuii anemenToB u3 £ 1o k, xorqa k=n:

O mnepeMenleHuii nemenToB u3 £ o k,kormak=n,

20. ITycts [al’ T a”}. CoueranneM s1ementos u3 E mo K nassisaercs
O HeyNOPSIOUCHHOE MOAMHOKECTBO 13 K anementos, npuuamnexanmx E ;
O  YIOPSI0YEHHOE IOAMHOKECTBO 13 K snementos, mpunagnexanmx E ;
O HeyIOpsI0YEHHOE OAMHOKECTBO U3 K anementos;
O YIOPSIOYEHHOE IOIMHOXKECTBO 13 K 31eMeHTOB.

E={a, a,, a,)

21. Ilycrs n k=2 Couerannsamu n3 E 1o 2 6ynyr ...



IToarema 1.6.2. Pa3zmernenus

22. CKOJBKHMH CTIOCOOAMHU MOKHO COCTABUTh PACIIMCAHKUE OJTHOTO YYEOHOTO THS M3 S5 Pa3IuvIHBIX
YPOKOB?

30

100

120

5

23. B 9«b» xmacce 32 yuammxcsi. CKOTBKAMHU CIIOCOOAMU MOKHO C(OPMHUPOBATH KOMaHIy U3 4

YCJIIOBCK JIA Y4aCTHUA B MaTeMaTU4eCKOMH OJ'II/IMHI/IaI[e?
128

35960

36

46788

24. CKOJBKO CyIIECTBYET Pa3IMYHbIX JBY3HAYHbIX YUCEII, B 3alIUCU KOTOPBIX MOXHO UCIIOJIb30BaTh

uudpsr 1, 2, 3,4, 5, 6, ecniu udpbl B 4rCIie JOIKHBI OBITh Pa3JIMYHBIMU?
10

o)
o 60
o 20
o 30
25. CKOJIBKO pa3IMYHbIX MATH3HAYHBIX YUCE MOXHO COCTaBUTh U3 1udp 1, 2, 3, 4, 5?
o 100
o 30
o5
o 120

26. MmeroTcsa moMUAOPHI, OTypIlbl, TyK. CKOJIBKO pa3IMYHbIX CaJlaTOB MOKHO MPUTOTOBUTD, €CIIA B
KaXKJIbIN caylaT JOJDKHO BXOJUTH 2 pa3IMUHbIX BUIa OBOIICH?

3

o O O O

o 0O O O

O O O O

6
2
1
IToarema 1.6.3. Coueranus

27. Ons peurdiia mocjaarh MATh Pa3HbIX MO3IPABUTEIBHBIX OTKPBITOK MATH MoapyraM. CKOJbKUMH
crroco0aMu OHa MOKET ITO CJIEIaTh?

25

120

10

5

o O O O



28. IlaTh 1OHOILICH U TPH EBYIIKUA — KYIHIN 8 OMJIETOB B KUHOTEAaTp (MECTa B OHOM ALY, UAYT

o O O O

nozpsa). CKOIbKUMHU CIIOCOOAaMU OHM MOTYT Pa3MECTHTHCS, €CIH JEBYUIKUM XOTAT CUACTbH
00s13aTEILHO BMeCTE?

15

126

720

4320

29. Illectn urpokam KOMaHbl HAJ0 pa3aTh Maiiku ¢ HoMmepamu oT 1 10 6. CKOIBKUME crIoco6aMu

o 0O O O

3TO MOXHO CJIeJIaTh?
36

120
4220
720

30. Ha xHWXHYIO HOJKY HaJ0 MOCTABUTh 7 KHUI, U3 KOTOPHIX 3 — OAHOTO aBTOpa. CKOJIBKUMH

©)
(@)
@)
©)

CII0co0aMu 3TO MOKHO CacIaThb, €CJIM KHUT'Y OJHOI'O aBTOPa JOJI’KHBI CTOATH BMecTe?
6

720
24
144

31. CkonbkumMu crnoco0aMyd MOMKHO pa3lieMTh S5 pa3luyHbIX KapaHJaled Mexay AByMs

(@)
@)
©)
(@)

32.

o O O O

33.
34.

35.

0 O O O O

36.
o

o

IIKOJbHHUKaMH Tak, YTOOBI Y Kaxxaoro OBLI XOTS OBI OJIMH KapaHIIaIJ_I?
28

30
32
34

Monayas I1. ByJjeBbl pyHKUMH

Tema 2.1. Jlocuueckue gpynkyuu

Yncrno P2(1) peex dyrxmmit w3 P2, 3aBucsmmx ot N mepeMeHHBIX
Xiy Xoy iy X
P72 2 %n papHo ...
n
2%
n".
b
n!.
>
52"
KonnuecTBo Bcex BO3MOKHBIX OyJeBbIx GyHkImil y=f(a,b) paBHo .
Ecmu Oynesa ¢ynkus f(xi,..., X,) cOIepkuT 3 GUKTUBHBIE TIEPEMEHHBIC, TO OHA (AKTHICCKU
3aBUCHUT OT NIepEMEHHBIX.

DKBHUBAJICHTHOCTH OYJIEBBIX (POPMYIT 0003HAUAETCS 3HAKOM

KonndecTBo Bcex BOZMOXKHBIX OyJeBbIX GpyHKIM f(Xi,. .., Xa) paBHO
n
27,

n".
b



O

37.

O O O O O

38.

O O O O O

39.

O O O O O

40.

O O O O O

41.

O O O O O O

42.

O O O O

b

22"
Tema 2.2. Tabauua ucmunnocmu

dynxmus & Y) = 2AY+ 2 ppyunnmaer snavenns:
01110110
00011100
01110111
00000001
01000011

Oynkmms *V y=z 1yl MIPUHUMAET 3HAYCHMUSL:
01110110
00011100
01110111
00000001
01000011

Tema 2.3. Cynepnozuyusa ¢pynxyui

Tabmuna pyuakmuu h(x,y)= fi(x, £2(x,X,y),y), SBistomieiics cynepno3umuei Gpyaknui f; u 1,
eciu £;=(1001 0111), £,=(0110 1011)

1111

1011

1101

0001

1100

Tabmuma pynkmum h(x,y)= fi(x, f2(y,X,y),X), aBistomnieics cyneprnosunuet yukmuit f; u b,
ecim £i=(1001 0111), £,=(0110 1011)

1111

1011

1101

0001

1100

Tema 2.4. Cywyecmeennvle u pukmueHvle nepemeHHbvle

OUKTUBHBIMU NTepeMeHHbIMU [T QyHkimH f(X,y,z)=(1011 1011) sBusroTcst
X

y

z

X,y

X, Z

Y, Z

@OUKTUBHBIMU NIepeMeHHbIMU 111 pyHKuuu f(X,y,z)=(0111 0111) asastoTtcst
X

y
z

X,y



0 X,Z
oYy, Z

Tema 2.5. 3akonwt Oyneeoi anzeopol

43. ®opmyia X)L VaxzV Yz v y Vi npeoOpa3oBhIBACTC B OKBUBAWICHTHYIO €, HO He

COACPpIKAIITY IO (bHKTI/IBHBIX INEPEMEHHBIX
vWz

O O O O O
=
g

44. ®opmyna Xyz\/m\/xyz\/x\/y\/z

COACPIKAIITY IO (1)I/IKTI/IBHBIX NEPEMCHHBIX:
vWZ

npeo6pa30BLIBaeTc51 B 3KBUBAJICHTHYIO eﬁ, HO HC

O O O O O
=
1

Tema 2.6. Cogepuiennvle Hopmanvhwvle Gopmol
IMoaTrema 2.6.1. CIH®

45. KonuuecTBO sneMeHTapHbIX KOHBIOHKIMH, Bxomsammx B CAH® dynkmun f(x,y,z,t)=(1011
1111 1110 0010) paBHo:

46. KonudecTBo 31eMEeHTapHBIX KOHBIOHKIMH, Bxoasaumx B CAH® dynkuuu f(x,y,z,t)=( 1100
01101111 0111) paBHo:

IToarema 2.6.2. CKH®

47. Dnementapnble 1u3bloHKIMH, BXxoadme B CKH® ¢ynkuum f(x,y,z)=(0101 1000):
O zvyvz
O £vFvz
O =wwvz
O xvyvz
O = VyVvz
48. Dnementapuble nu3bloHKINH, Bxoasamme B CKH® ¢ynkiuu f(x,y,z)=(0101 0110):
O zvivz
O zvivz
Oxvyvz
O xvyvz
o x=v yvz

Tema 2.7. Ilonunom Kezankuna

49. Tlomunom XKerankuna Gynkuuu f(x,y,z)=(0101 1001) umeer Bug
0 X@®zOeXxy



50.

51.

52.

53.

54.

55.

56.

OO OO0y

o O O O

O O O O O

l&x®zdxy
yOXz@yzOXxyz
|®zdXxy®xz®Xyz
XOyDzDyz

[Tonmunom XKerankuna gpynkuuu f(x,y,z)=( 1010 0111) umeer Bug
X®zOdXxy

l&x®zdxy

yOxz@yzOxyz

l®z&xy®dxz®xyz

XOydzDyz

Tema 2.8. Knacc monomonnvix goynkuyuii

Hoonpeaenuts pyaknuo f(X,y,z)=( -10- 1---) Tak, yT00BI f € M (3anumiuTe Bce
HEIOCTAIOIUE 3HAUYCHUS TI0 TIOPSIKY 03 3aMsAThIX U POOeIoB)

Hoomnpeaenuts pyukmuio f(X,y,z)=( ---0 1---) Tak, yto0sl f € M (3anuimuTe Bce
HEIOCTAIOIIUE 3HAUYCHUS TI0 TIOPSIKY 03 3aMsAThIX U TPOOEIIOB)

Tema 2.9. Knacc camooesoiicmeennvix pynxuyuii

Joonpenemuts pynkiuio f(x,y,z)=( ---1 -010) Tak, uto0sl f € S (3anumKTEe BCe
HEJI0CTAOIIMe 3HAYCHNUS 110 MOPSIKY 0e3 3amsAThIX 1 MpoOeoB)

Joonpenemuts pynkiuio f(x,y,z)=( 0-10 --0-) Tak, uto0sl f € S (3anummTe BCe
HEJI0CTAOIIMe 3HAYCHNUS 110 MOPSIKY 0e3 3amsAThIX 1 MpoOesoB)

Tema 2.10. Knacc nuneiinvix goynkyuii

Hoomnpenenuts QyHKIHIO g(X,y,2)=( -10- -0-0) Tak, uroOsl g € L (3anummre Bce
HEJIOCTAIOIIMe 3HAYCHNUS 110 MOPSIKY 0e3 3amsAThIX 1 MpoOeoB)

Hoomnpenenuts QyHKIHIO g(X,y,2)=( 1--0 -1-1) Tak, uro0s1 g € L (3anummre Bce
HEJIOCTAOIIUE 3HAYEHUS 110 MOPAIKY Oe3 3alsThIX U IPoOeIoB)

Tema 2.11. Knaccer Ilocma

Hnst pynkim f(x,,z)=( 0101 1001), onpenenuts, siBASETCS U OHA:
JIMHEHHOM

MOHOTOHHOM

CaMOJIBOMICTBEHHOMI

Ty
T

byHKIHMEH U3 Ki1acca

byHKUMEH 13 Ki1acca

1



61.

OO OoO0O0g

ODOoOoOooOy

ODOoooog

O O O O

Hns pynkiu f(x,,z)=( 1010 0111), onpenenuts, siBISETCS U OHA:

JIMHENHOUN
MOHOTOHHOH

CaMOJIBOMCTBEHHOMI
y T,
byHKIMEH U3 Ki1acca

T
¢yHkumeit u3 knacca !

Tema 2.12. Ilonnwvie cucmemol

Cucremsl GyHKIHM, SBISIONINECS TTOJTHBIMU:
{V, A}

{'9 /\}

{'9 V}

{- @]

{'a Vv, /\}

Cucrembl QyHKIUH, SBISIONIUECS HEMOTHBIMU:
Vs A}

{'9 /\}

-V}

{- @]

{'9 Vv, /\}

Monayas I11. Teopus rpagos

Tema 3.1. Cnocoowt 3a0anus cpaghos

Marpuuen CMEKHOCTH
1 |2 |3 [4
11 (1 [0 [0
210 |0 [0 |0
310 |0 |1 |0
410 |1 |1 |0
— 3a7aH rpad
a b c
1 2 1 2 1 2
4 3
4 3 4
3
a
b
C
d




62.

63.

64.

65.

66.

67.

O O O O O O O O O O O O O O O O

O O O O

Tema 3.2. Buowt cpaghos

MapuipyT, B KOTOPOM Hadajio ¥ KOHELl COBIIAIAIOT HA3bIBAETCS:
IIPOCTOM LEMNbIO

LIETTBIO0

LUMKJIMYECKUM MapuIpyToM

myTeM

uxn, conepxkammii Bce pedpa rpada Ha3bIBaCTCs
sitepoB rpad

IIUKJI

3UJIEpOBA LIETh

SUIIEPOB LUK

I'pad, koTOpHIi MOXKET ObITH N300pa’KeH Ha MIIOCKOCTH TakK, YTO BCE MepecedeHus pedep
SIBJISIFOTCS €70 BEpIIMHAMMU:

TJIOCKUH Tpad
JIepeBo

nec

MOJTHBIN Tpad

Ecnu MHOXECTBO BeplIMH rpada KOHEUHO, TO Ipad Ha3bIBACTCA:
LUKIHYECKUM

B3BELLICHHBIM

KOHEUHBIM

oprpadom

B HeopuenTupoBaHHOM Tpade mocieaoBaTeIbHOCTh pedep, B KOTOPOH J1Ba COCEAHUX pedpa
HUMEIOT OOIIYIO BEPIIMHY HAa3bIBACTCS:

IIPOCTOM LEMNbIO

LIETTBIO0

LUMKJIMYECKUM MapuIpyToM
MapuipyToM

Mopnyas 1V. Anredpa BbicKa3bIBaHHi. AJre0pa npeauKaToB

Tema 4.1. Anzeopa eévickazviéanuil

VYKkaszars NpeuIoKEeHUE, HE ABIIAIOICECS BBICKA3bIBAHUEM.
7x8=59

[Tymkun — aBTOp pomana «EBrenunit OHernn»
JIOXKAJIMBBII IEHb HUKOT'O HE pasyeT



68.

69.

70.

71.

72.

O 0O 0O o

VYka3are napy, B KOTOpOil BbICKa3bIBaHUS SABJISIOTCS OTPULIAHUAMMU JPYT ApyTa.
OTBeT Ha BOIPOC U3BECTEH TOJIBKO OAHOMY CTYAEHTY B rpymie. OTBeTa Ha BOIIPOC HE 3HAET
HUKTO U3 TPYIIIIBI

o Bce uérHble unicna kpaTtHbl yeTblpéM. CyliecTBYeT YETHOE YUCIIO, HE Jersiieecs Ha 4
o JlaHHBIN TPEYTOJIBHUK SIBIIETCS OCTPOYTOJIBHBIM. B JaHHOM TpEyroJIbHUKE €CTh TYIIOM YIroJl

I[TycTs BeIcKasbiBanus A, —» B, A, - B,,A; > B;,A| A, A;, B, B, ,k#1;
k,1=1,2,3, uctunubl. UTO MOKHO CKa3aTh O BhICKa3biBaHUsIX B, - A, B, - A,,B; - Aj?

o0 BrICKa3bpIBaHUS JTOKHBI
o BrIcka3pIBaHUS UCTUHHEI
o Bricka3eiBaHMA MOT'yT OBITH KaK UCTUHHBIMH, TaK U JIOXKHBIMU

JAH® dhopmyast X_)(Y < Z) UMEET BUJI
XV(YAZIV(YAZ

HMEET BU

=
T
2
=
> 3
£
=
o
NI
0

Tema 4.2. Anzebpa npeduxamos

BLIGpaTL JIOKHO€ BBICKA3bIBAHHUEC, €CJIM U3BCCTHO, UTO BCC HepeMCHHLIC HpI/IHI/IMaIOT
3gauyeHud B R.

vxy(vVx—yv<3)

o Ixy(Vx—yv<3)
o Vxiay(Vx—yv<3)

BrIOGpaTh HCTUHHBIE BBICKA3BIBAHMS, €CJTU H3BECTHO, YTO BCE NMEPEMEHHbIE TIPUHUMAIOT
3HaueHus B R.
W xy(cos x#cos y )

V x3y(cosx#cos y)
AxV y(cosx#cosy)
Axy(cosx#cos y)
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BrINOIHUMBIMHA IBISIOTCSA CJICAYIOIINC (bOpMyHBI aJIl“e6pLI MPpECANKATOB:
IxV yR(x,y)*P(x,y)

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

P(x)v3z(R(z)Q(z))

Vy(Q(y)VR(y))?VxR(x)

VxyR(x,y)AR(t,z)

Iycts U, u U,—(hopmyiisl anreGphbl IpeIuKaToB, KMEOLIME CBOOOIHBIE BXOXKIEHUS
nepeMeHHoi x. BbIOpaTh 0kKHOE yTBEpKICHHE.

Vx(U(x)U,(x)) = VXU, (x)VxU,(x)
3x(U,(x)U,(x)) =3xU,(x)3xU,(x)
Ax(U,(x)U,(x)) =3xU,(x)3xU,(x)

[pusenéunas popma wist popmyns 3xy (P(x,y) o (Qlx,y| - Rlx, y|)) anre6psr
NPEAUKATOB UMEET BU]I

axy((P(x,y)R(x,y)Q(x,y))(Q(x,y
P(x,yIR(x,y|Q(x,y))(Q(x,y)Rlx,

Plx,y|RIx,y|Q(x,y))(Q(x,y)

P(x,y)R(x,y)Q(x,y))(Q(x,y)R(x,y)P(x,y)))

Axy

((
xy((
xy ((

Ipensapénnas HopmanbHas Gpopma mis Gopmyisl P(y) — VxQ(x,y) — P(y) anreopsi

HpeI[I/IKaTOB UMECT BU

vx(P(y)Q(x,y)P(y))
vx(PlylQ(x,y))

VX(P( )Q(x,y)P(y))
(P( )P

vx(P(y)Q(x,y)P(y))



7.3. OueHo4Hble CpeaCTBA JI NMPOMEXKYTOUHON ATTECTAMH MO WUTOraM OCBOEHUS

AUCHUITIIMHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTAllul

Cemectp 2
Ne i/ Bonpocel K 3a4ery

1 [Kakue onepainyu Hajg MHOKECTBaMU BaM U3BECTHBI?

2 |KaxoBbl cBOICTBA onepalii 00beAMHEHHUS U TIepeceeHus?

3 |Kak ¢opmynupyrorcs npasuia ae Moprana?

4 [Uro Takoe coorBercTBHE? Kakue BUALI COOTBETCTBUHM BaM U3BECTHEI?

5 [Uro takoe orobpaxkenue? Kakue npumepbl 0TOOpakeHHE BbI MOXKETE TPHUBECTH?

6 Kak onpenensiercs cCuéTHOE MHOKeCTBO? Kakue npruMepbl CYUETHBIX MHOKECTB BaM
M3BECTHBI?

7  |[KakoBbI CBOMCTBA CYETHBIX MHOKECTB?

3 Kak onpenensitoTcst skBuBajieHTHbIE MHOKecTBa? Kak popmynupyercs Teopema Kanropa-
bepHimTeitna? YTo Takoe MOUTHOCTh MHOKECTBA?

9 Kak onpenenstorcss MHOXKECTBAa MOIIIHOCTA KOHTUHYyMa? Kakue npruMepbl MHOXKECTB
MOIIIHOCTH KOHTUHYYMa BaM U3BECTHBI?

10 |[Kak cpaBHMBAIOTCS MOIIIHOCTH MHOKECTB?
Uemy paBHA MOIITHOCTH 00BETMHEHNS KOHEUHBIX MHOXKECTB (TIpaBuiio cioxkenus)? Kak

11 [BeUKCHSETCS MOIIHOCTH IEKAPTOBA MPOU3BEACHHUS KOHEYHBIX MHOKECTB (IIPABHIIO
Npon3BeaeHNS)?

12 Kak onpenensiroTcst OnHapHbie oTHOMEHUs? Kakue mpuMepsl OMHAPHBIX OTHOIICHUN BaM
M3BECTHBI?

13 |KaxoBbI CBOHCTBA OMHAPHBIX OTHOIIEHHIA?

14 [Kak ¢popmynupyeTcst IpUHIMI BKIFOYESHUS U UCKIIOYCHUS?

15 |Kak onpenensiercs Yuciao NOAMHOKECTB KOHEUHOI'O MHOXKECTBA?

16 Kak onpenensieTcs 9uciio MepecTaHOBOK 0€3 MOBTOPEHUM JIEMEHTOB KOHEYHOTO
MHO>KeCTBa?

17 Kak onpenensieTcst 9uciio MepPeCTaHOBOK C MIOBTOPEHUSIMHU JIEMEHTOB KOHEYHOTO
MHOKeCTBa?

18 |Kak BBIYMCIISIETCS YHCIIO pa3MENIeHUI 0€3 TOBTOpEeHU?

19 [Kak Bblumciisercs unciao pa3MenieHnii ¢ HOBTOPEHUsIMU?

20 |Kak BBIYUCIISACTCS YMCIIO COUYCTAaHNUN O€3 MOBTOPCHMIA?

21 |Kak BBIYMCISIETCS] YMCIJIO COUYETAHUIN C TOBTOPEHUSMMU?

22 [KakoBa ¢popmysna OuHoma HproToHa?

23 |Kak 3anuchIBaeTCs MOJIMHOMHUAIbHAs opmya?

24 |KakoBbI CBOHCTBA OMHOMHAIBHBIX KOAGhOHUIIHEHTOB?

25 Kaxk onpenensercs OyneBa pynkuusa? Kakue anemeHnTapHbie OyieBbl (DyHKIIMHA BaM
M3BECTHBI?

2% Kak onpenensitorest opmydsl, noadopmysl? Kakue hopmyibl Ha3bIBarOTCs
HKBUBAJICHTHBIMU?

27 |KakoBbI CBOMCTBA JIEMEHTAPHBIX OYJIEBbIX (PYHKIHI?

28 [Yro takoe nBoiictBeHHast pyHKIWA? B 4€M CyTh NpHUHIMIIA ABOWCTBEHHOCTH?

29 [Kaxk onpenensitorcst JIH® u KHD?

30 [Uto takoe CIIH® u CKH®?

31 [KakoB anroputm nepexoaa ot KH® k JIHD?

32 [KakoB anroputm nepexojaa ot JIH® xk KHD?




Ne i/

BOHPOCLI K 3a49€Ty

33 |KakoB anroputm nepexosaa ot JIH® k CIHD?

34 |KakoB anroputm nepexoaa or KH® xk CKH®?

35 [Kak ocymuiecTBisieTcs: pa3okeHne 0yneBbIX (YHKIMK 1O IEpEMEHHbBIM?

36 |Kak onpeaessitoTcsl TYHMKOBasi, MUHMMaJbHas M cokpanienHas JIHD?

37 |Kak nonydaercs cokpaménnas JJH® n3 CAIHD?

38 |Kak monyyaercsi MunuManbHas JIH® ¢ nomoursio marpunibl Kpaitna?

39 |Kak nonyyaercs munumaibHasg JIH® ¢ nomompio kapT Kapuo?

40 [Kak nonydaercss MuanmanbHast KH® ¢ nomomisio kapt Kapuo?

41 [Uro takoe noaHble cuctembl? Kakue npruMepsl OJIHBIX CUCTEM BaM U3BECTHbI?

42 Kak onpenenstoTcst 3aMKHYThIe Kiacchl OyneBbix GpyHkumii? Kak 060cHOBBIBaeTCA
BAMKHYTOCTb KJIaccoB GyHKImi, coxpanstonmx 0, u GyHKIMN, coxpaasromux 1?

43 Kak ornpenensercs kiiacc caMo/IBocTBeHHBIX (pyHKIMI? Kak qoKa3bIBaeTcs ero
3aMKHYTOCTB?

44  |Kax ompenesnsieTcst KIacC MOHOTOHHBIX (pyHKImii? Kak 000CHOBBIBAETCS] €r0 3aMKHYTOCTh?

45 Uto Takoe monuHoM XKerankuna? Kak popmymnupyetcst TeopeMa o MpeacTaBUMOCTH
OyiieBoii hyHKIMK B BUAE noarnHoMa JKeraakuna?

46 [KakoBbl ciocoObI momydeHws nonHoma JKerajikuHa?

47 Uto Takoe rpad? Kak onpenenstorcss OpueHTUPOBAHHBIA 1 HEOPUEHTHPOBAHHBIN Tpadb1?
Kak onpenenstorcs MmyiabTurpad, ncesaorpad, B3BeneHHbIN rpad?

48 Kak onpenensitorcs NOHATUS CMEKHOCTH M MHIIMACHTHOCTU? Kak onpenensitoTcst cTeneHu
BepIInH rpada?

49 HT0 Takoe MapHIPyThl, LETH, IUKJIbI?

50 [Kak onpenensiercs nzomopbusm rpados?

51 [Kak onpenensitoTcst MaTpuila CMEXHOCTH, MaTPpUIA MHIIMJIEHTHOCTH, CIIUCOK CMEKHOCTH?

52 [Urto Takoe nmoyHbIN rpad?

53 [Yrto Takoe ABYMOIbHBIN rpad?

54 [KakoBHI cCBOICTBA CTENICHEH BepIHH rpada?

55 [Kakwue oneparuu Haj rpadhaMu BaM N3BECTHBI?

56 |Kak onpenemnsitoTcs CBA3HbIC Ipadbl, CUILHO CBSI3HBIC IpadbI?

57 [Yto Takoe OTHOCTOPOHHSS CBSI3HOCTH U cj1abast CBSI3HOCTH?

58 [Kak onpenensroTcst TuaMeTp, paauyc u IeHTp rpada?

59 [Kak onpenensitorcsi cBoOOaHBIC nepeBbsa? UTo Takoe ec?

60 [Kakue yciioBusi HEOOXOAMMBI U IOCTATOYHBI JJIsl TOTO, YTOObI Ipad sSBIsUICS JepeBoM?

61 [Kak onpenensitoTcst OpueHTUpPOBaHHbIE JepeBbsi? KakoBbl nx cBolicTBa?

62 [Kak onpenensitorcs miaHapHbie rpadbl? KakoBo HE0OX0MMOE YCIOBHE TUIAHAPHOCTH ?

63 |Kakue cBOiCTBa INIAHAPHBIX TPad)OB BaM W3BECTHBI?

64 [dTo Takoe 3iinepoBsl rpadni?

65 |Kak onpenesnsitoTcsi TaMHJIbTOHOBBI rpadbl?

66 [UTo Takoe Bricka3bpiBaHKe? Kakue onepanyy Haj BHICKa3bIBAHUSIMU BaM U3BECTHBI?

67 Kak onpenensiercs Gopmyna aareOpsl Beicka3biBaHmii? KakoBbl OCHOBHBIE
HKBHBAJICHTHOCTH ajreOphl Bbicka3zbiBaHU? Kak hopMynupyercs 3aKOH ABOWCTBEHHOCTH?

68 [Kak onpenensercsa npenukar? Kakue npumepbl IpeAUKaTOB BaM U3BECTHbI?

69 [Kak onpenesnsitoTcst JIOTHUECKUE M KBAHTOPHBIE ONepaliy Haj PEeIUKaTaMu?

70 [Kak onpenensitorcst hopMyIsl Joruku npeankaroB? Kakue Buabl opMys1 BaM W3BECTHBI?




7.3.2. Kputepun 1 HOPpMbI OLEHKH

dopma nposeaeHus

Ceme N
crp NMPOMEKYTOUHOI Kputepun u HOpMBbI OLIEHKHU
aTTecTaluu
2 3ader (110 «GAUTCHOY OlieHKa «3a4TEHO» CTaBUTCS MIPH Habope
HaKOIUTEIbHOMY ot 55 1o 100 uTOoroBhIX 6AJIIOB.
pelTHHTY) OreHKa «He 3a4TEHO» CTaBUTCA MPH

«HE 3a4YTCHO»

Habope MeHee 55 NTOrOBbIX OaJIIOB.




8. YueOHO-MeTOoAMYeCcKOEe M HH(POPMALIMOHHOE 00eceuyeHUe TUCIUIIMHBI

8.1. O6s13aTesbHAsA JIUTEpPATypa

Tun (yueOHUK, ydeOHOE

KoJsmnuyecTBO B

Ne nocoodue, yueOHo- T'on HAYYHOI
ABTOpBI, COCTABUTEJIH 3arsiaBue (3arojioBoK)
n/n MeTOaHYECKOe Mocooue, H3TaAHUS oudamnorTexe /
NMPAKTUKYM, JIP.) HaumenoBanmne IbC
1 B.1. Urommn Maremaruueckas JIOTHKa VYyebHoe nmocobue 2022 OBC
“ZNANIUM.COM”
2 | U.A. Manbues JlickpeTHas MaTeMaTHKa YyeOHoe nocobue 2021 OBC «Jlanb»
3 C.B. Mukonu JluckpeTHas MaTeMaTHKa a7 6akanaBpa YueOHoe mocodue 2021 OBC «Jlanb»
4 | FO.IL. llleBeneB JluckperHas MaTeMaTuka YyebHOoe mocobue 2024 OBbC «Jlanb»
5 | H.W. I'nanckuit JIMcKpeTHas MaTeMaTHKa: PUKIIaTHbIE VYuebHoe nocobue 2022 3BC
METO/Ibl TEOPUH MHOXECTB, MOJICUETA U “ZNANIUM.COM”
npeicTaBICHMs HHpOpMau 1
MaTeMaTHYECKOM JIOTUKH
6 | IO.I1. leBenes, JI.A. COopHUK 335124 IO TUCKPETHOM VYyebHoe mocodue 2022 OBC «Jlanb»
[Tucapenko, M.1O. MaTeMaTHKe: (JJIs PaKT. 3aHATUH B
[lTeBenes rpynmnax)
8.2. /lonosiHUTEIbHAS JIUTEpATypa
Tun (yueOHMK, yueOHOE KosunyecTBo B
Ne nocodue, yue0Ho- TI'on HAYYHOM
ABTOpBI, COCTABUTEJIH 3ariaBue (3aroJjioBoK)
n/m MeToauYecKoe mocooue, H3TAHUS oudamnorTexe /
NMPAKTHKYM, JP.) HaunmenoBanue D6C
7 | B. ®. 3onotyxuH [u zp.] JluckpeTHas MaTeMaTHKa Y4eOHuk 2016 OBC “IPRbooks”
8 | A. H. Cecekun DNeMEeHTHI TUCKPETHOW MAaTEMAaTHKHU Y4eOHoe mocodue 2015 OBC “TPRbooks”
9 | 1O.II. llleBenen [Ipuknagapie BONIPOCHI TUCKPETHOM VYyebHoe mocobue 2018 OBbC «Jlanby
MaTEeMaTHKU
10 | H. A. Cenosa JluckpeTHas MaTeMaTHKa YyeOHoe 1ocodue 2018 9BC “IPRbooks”
11 | P.II. lllenrenera [u ap.] Maremaruka Y4eOHoe mocobue 2018 OBC “IPRbooks”




Tun (yueOHUK, ydeOHOE

KoauyecTBO B

Ne nocooue, yueOHo- T'on HAYYHOI
ABTOpBI, COCTABUTEJIH 3arsiaBue (3arojioBoK)
n/n MeTOAHYECKOe Mocodue, H3TAHUS oudamnoreke /
NMPAKTHKYM, JIP.) HaumenoBanmne IbC
12 | C. ®. Koxyxos, I1. 1. COopHuK 3a/1a4 110 TUCKPETHOW MaTeMaTHKe | YueOHoe mocodue 2018 OBC «Jlanb»
CoBepTkoB
13 | O. M. Jlertsapesa, JI.H. MaremMatuka B IpuMepax U 3agadax VYyebHoe mocobue 2019 9BC

XKypbenko, I'.A. Huxonosa
[ ap. ]

“ZNANIUM.COM”




8.3. Ilepeyens mpogeccMOHAIBHBIX 0a3 JaHHBIX M MH(OPMALMOHHBIX CIIPABOYHBIX
cucTemM

Jr\[fl(‘; HaumenoBanue Ccplika
1 | Springer Nature (ITomHoTekcTOBasI KOJUIEKIUSA | https:/ www.springernature.com/gp/products
KYPHAJIOB)
2 | Springer eBooks (ITomroTekcTOBas | https:/link.springer.com/
KOJUICKIIHS AJICKTPOHHBIX KHUT HM3/1aTeIbCTBA
Springer Nature)
3 | «Komekc» https://kodeks.ru/
4 | TexakcnepT https://cntd.ru/
8.4. IlepeyeHb NpOrpaMMHOro odecrevdeHust
Ne Hanvenosanue IO PexBHU3UTHI noroni)pa
n/n (nata, HOMep, CPOK JAeilCTBUS)
1 | Mirapolis Human Capital Management JULEeH3UOHHBIH 1oroBop Ne 234/10/21-K ot
19.10.2021, cpox geuctBUS — 1O
01.03.2022

8.5. Onucanne MaTepHaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMON JIs1 OCYILIeCTBJICHHSA
o0pa30BaTe/IbLHOIO MpoLecca Mo JMCUHUIIINHE

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, Ja0opaTopuii, MACTEePCKUX M JP.
Ne 00bEKTOB /U151 NPOBeeHUS NPAKTHYECKUX H IlepeyeHb 0OCHOBHOTO
n/n JIa0OpATOPHBIX 3aHATHI, TOMEIeHUH 1J1s1 odopynoBanust
CaMOCTOSAITeIbHOI PadoThl 00y4YarIIMXCcH (HOMep
ayAUTOPHH)
Aynutopust BeOkoH(pepeHuni. YueOHast ay iIuTOpHs OKpaH TelIeBU3HOHHBIH, ITUPMBI,
AJIA IPOBEACHUA 3aHATHHN JIEKIIMOHHOTI'O THUIIA. IMPOXKCKTOP HA ITAaTUBE. Cron
VYuebHas ayIuTOpuUs AJIs IPOBEICHHS 3aHATHI NpenoaBaTeIbCKUH, CTyIbs
CEMHHApPCKOro TUMa. YueOHas ay JUuTOpUS IS IIPEToaaBaTeIbCKUE.
| | KYPCOBOTO NPOCKTHPOBAHHS (BBIMIOJIHEHUS KYpCOBBIX | TpaHcHapaHT-epeTsHKKa,
pabor). YueOHast ayuTopus sl IPOBEICHUS CHUCTEMHBIH OJIOK
IPYNIIOBBIX U MHIMBUAYAIBHBIX KOHCYJIbTALIUH.
VYyeOHas ayiuTopusi 7151 TPOBEACHUS 3aHATHIA
TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM aTTeCTallUH.
(VJIK-807)
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