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1. OO0mme noJIOKEeHUs!
1.1 O6aacTh NpUMEHEHUs MPOrPaMMBbI
Hactosmass mporpamma  y4eOHOM  AUCHMIUIMHBI ~ YCTaHABIMBAaeT TpeOOBaHUA K

o0pa3oBaTeNbHBIM pe3yJIbTaTaM M pe3yjbTaTaM OOYyYeHHUs CTyIEHTa U ONpEeAeNseT COACpXKaHHUE U

BUJIbl YUEOHBIX 3aHATHI U OTUETHOCTH.
Pa6ouas nporpamma mucummunabsl OI1. 10 JluckpeTHas MaTeMaTuka ¢ JIeMEHTaMH MaTeMaTHIECKOM
JIOTHKH SIBJISIETCS YACThIO MIPOrpaMMBbI MMOATOTOBKH crieninanuctoB cpeanero 3seHa (IIIICC3) paspaborana B
COOTBETCTBUM C (eiepalibHbIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHJAPTOM CPETHETO
npohecCHOHATBLHOTO 00pa3oBanus 1o crieruanbHOCTH 09.02.12 TexHuueckas dKCIUTyaTaIus u
COTIPOBOXkKACHHE NH()OPMALIMOHHBIX CUCTEM, YTBEP)KIEHHBIM MTPUKa30M MUHHCTEPCTBA MPOCBEIIECHUS

Poccuiickoit @eneparuu ot 24.02.2025 Nel38 (manee — ®I'OC CII0).

1.2 MecTo AUCHUIUIMHBI B CTPYKTYpe OCHOBHOI mNpodeccHOHAJIbHONH 00pa3oBaTebHOI
NPOrpamMMBbl.

Hucuunnuna OIL. 10 JluckpeTHas maTemMaTHUKa C 3JE€MEHTAMHU MaTEMaTUYECKOW JIOTMKHU
OTHOCHUTCA OGH_ICHpO(beCCI/IOHaJIBHI:IM JUCHUIINIMHAM MW BXOIUT B HpO(I)eCCHOHaJIBHbeI IUKII

mucuuiuinH. Jucuumivaa npenoaaéres B Ha 4 Kypce B 7 U 8§ cemecTpax.

1.3. Ileau u 3aga4n y4eOHOM TUCHMIIIUHBI

Henb: hopmMupoBaHue y CTYJCHTOB CUCTEMBI TEOPETHUECKUX 3HAHUH O TUCKPETHBIX 00BEKTaX U
JIOTHYECKHX 3aKOHAaX, He0OXOIUMBIX A5 u3ydeHus npoduiabHbIx IT-gucuuminn 09.02.12 Texuuyeckas
9KCIUTyaTalys U CONPOBOXICHUE HHPOPMALIMOHHBIX CUCTEM.
B 3agauy [UCHUIIIMHEL BXOJUT:
— OCBOCHHE OCHOBHBIX NOHSATHI TEOPHUH MHOXKECTB, KOMOWHATOPUKH, TEOPUHU TPa(OB U anreOpsl
JIOTHKH;
— pa3BUTHE HaBBIKOB IPUMEHEHMSI MATEMAaTUYECKUX METOIOB JJIsl PEIIEHUS NPUKIIAAHbIX 3a/1a4;
— Pa3BUTh JIOTHYECKOE U AIITOPUTMHUUYECKOE MBIIUICHUE, YMEHUS CTPOUTh MATEMAaTUYECKUE
JI0Ka3aTenbCTBa, (POPMAIM30BATH BBICKA3bIBAHHS U BBIIOJIHATH JIOTHUECKUE PEOOpa3OBaHHS;
—YMETb IPUMEHSTH anmnapar JUCKPETHON MAaTEMaTUKU U MAaTEMaTUYECKOM JIOTKH JUIs aHAJIN3a

U IIPOCKTHUPOBAHUA NUCKPECTHBIX YCTPOﬁCTB, 0a3 JaHHBIX, AJITOPUTMOB U IIPOrpaMMHOI'O O6€CH€‘I€HI/I${;



1.4 Ilnanupyemble pe3yabTaThl 00y4YeHNs M0 TUCIUTLIHHE

Kox OK

YmMmenus

3HaHua

OK 01

Bri0upath criocoOsI pereHust
3ama4 npodhecCHOHATBHON
JeSTebHOCTH MTPUMEHHUTEIBEHO
K Pa3IU4HBIM KOHTEKCTaM

[IpuMeHsTh 3aKOHBI TEOPUU MHOKECTB,
3aKOHBI TEOPUHU OTOOPaKEHUH MTPH
peleHuH MPUKIAIHBIX 33/1a4.
[IpuMeHATH OCHOBBI TEOpHUU TPAPOB
JUTSL peteH s mpodecCnOHaTbHBIX
3ajad.

OCHOBBI TEOPUH MHOXECTB
bazoBble onepaiuu Hax
MHOXecTBaMu OTHOIIICHUS.
OcHOBHBIE CBOHCTBA OMHAPHBIX
OTHOIICHHAN

OcCHOBBI TeOpUH TPadoB.

OK 02 Vcnons3oBaTh
COBpPEMEHHBIE CPEICTBA
MOWCKA, aHATN3a U
WHTEpIIpeTaui HHPOPMAITUH,
1 UHQOpMAIMOHHBIE
TEXHOJIOTHH JJIs1 BHITIOTHEHHSI
3a1a4 npodecCHOHATBHON

Ocy1IecTBIISATh MOUCK, MH(pOpMAaIHH,
HEOOXO0IMMOH /17151 BBIIOJTHEHUSI 33144
poheCCHOHANBHON 1A TEIEHOCTH.
Amnanmu3upoBaTh HHHOPMAIIHIO,
HEOOXOJUMYIO AJISl BRIITOJTHEHUS 3a7a4
po(heCCHOHANBHON IEeATEIBHOCTH.
WuTepnipeTnpoBats HHPOPMAIIHIO,
HEOOXOAMMYIO [l BBIITOJIHEHUS 3aa4
poheCCHOHANBHON AeATENFHOCTH.

OCHOBHbIE HCTOUHUKHU
MHQOpMaINH B
npodecCHOHANBHOM
NeaTeIbHOCTH MeTo bl

y4eTa HallIeHHOM

UH(pOpMAITIH

YcenoBus a3 pexkTUBHOM
npopaboTku HHpOpMALIUU
Crioco0Osl 3anucu mpopaboTaHHON

JeSATEIbHOCTH
uHpopmaru MeTopl aHaIM3a
popadoTaHHON WH(OPMAIIH

PaboTaTh B KOJUIEKTHBE U KOMaH/E, OcCHOBHbIE IPUHITUIIBI paOOTHI B

OK 04 DddexTruBHO peraronieii 3axau nmpogeccuonansHoi | komanae CriocoOsl 3 PEeKTHBHOTO

B3aNMOJIEHUCTBOBATh U
paboTath B KOJUICKTUBE U
KOMaHe

JIeSTEIbHOCTH.
O} dekTUBHO B3aUMOICHCTBOBATD C
KOJUIEraMH, PYKOBOJICTBOM, KITUCHTAMHU.

TpynmoBoro BSaPIMO,Z[efICTBI/IH
OCHOBHEBIE IIpaBuJia IOBEACHUS B
pa6oqu KOJIJICKTHUBEC

OK 05 OcymecTBisTh yCTHYIO
" IMUCbMCHHYTIO
KOMMYHUKAIIMIO Ha
TOCY/IapCTBEHHOM SI3BIKE
Poccuiickoii @enepanuu ¢
y4ETOM OCOOCHHOCTEH
COLIMATBHOTO U KYJIbTYPHOTO
KOHTEKCTa

I'pamoTHO yCTHO ®  THUCHMEHHO
M3JIaraTh CBOH MBICITH o
npo()eCCHOHANBHON  TeMaTHKE  Ha

TOCY/IapCTBEHHOM SI3BIKE
[IposBNIATH TONIEPAHTHOCTH B pabodeM
KOJUICKTUBE

OcHOBHBIE TPeOOBaHMS,
MpeabsBIIeMble K pedn
TOBOPSIILETO U MUMIYIIETO.
OcHoBHBIE TpeOOBaHUS,
TIpeabsBIsIEMbIE TIPH pa3padoTKe
TEXHUYECKOW JOKYMEHTALUH.
Ortanbl pa3paboTKHU TEXHUYECKOH
JOKYMEHTAIUU

OK 06

IIposiBRATE rpaxaaHcKo-
MaTPUOTUYECKYIO MTO3ULIUIO,
JEMOHCTPHPOBATE OCO3HAHHOE
MIOBEJICHUE HA OCHOBE
TPaAULIMOHHBIX POCCUUCKUX
JyXOBHO-HPaBCTBEHHBIX
IICHHOCTEH, B TOM UHCJIC C
Y4E€TOM FapMOHU3ALUU
MEKHAallMOHAJIbHBIX U
MEXPETUTHO3HBIX
OTHOLUEHUH, IPUMEHATH
CTaHJapThL
AHTUKOPPYIIIIOHHOTO
MOBEJECHUS

YMETh: OCO3HAHHO TIPOSBIISTH
TPaKIaHCKO-TTAaTPUOTHIECKYTO
MO3UIIMIO B Y4eOHOW U COIUATBHOM
JIeSITEIbHOCTH, KOHCTPYKTHUBHO
B3aMMOJICHCTBOBATH C
MPEACTABUTENSIMU PA3HBIX KYJIbTYp U
penurui, a TaKXke NpUMEHATh Ha
MIPaKTUKE CTaHAPTHI
AHTUKOPPYIIIUOHHOTO TTOBEICHUS

3HaTh:

coJiepKaHue TpaIUuLMOHHBIX
POCCHUHCKHX TyXOBHO-
HPAaBCTBEHHBIX I[CHHOCTEH,
HpI/IHHI/IHLI FapMOHI/ISa]_[I/II/I
ME)KHALIMOHAIBHBIX 1
MEXPETUTHO3HBIX OTHOIIICHHH, a
TaKXEC HpaBOBI)Ie U DTUYCCKUC
HOPMBI aHTUKOPPYILIUOHHOI'O
IIOBEICHUSL.




OK 07 CopelicTBOBaTh
COXPaHEHUIO OKpPY KaroIIei
CpeJIbl, pecypcocOepeKeHuIo,
NPUMEHATH 3HaHUSA 00
W3MEHEHHH KJIMMaTa,
TIPUHITATIBEI OEPEKITUBOTO
NPOH3BOACTBA, YPPEKTHUBHO
JIEHCTBOBATH B UPE3BbIYAMHBIX
CUTYaIFsIX

yMETh: MNPHUMEHSATh O3TW 3HAHHUS Ha
MPaKTUKE JUISt MUHHMHA3AIAN
HECTaTHUBHOI'O BO3IIeI7[CTBPI§I Ha
OKPY’KaIoIIyI0 Cpeay, pallMOHaIbHOTO
UCTIOJIb30BAHUS pecypcoB "
3 (PEeKTUBHBIX NEUCTBHA TpPH YIrpo3e
NN BO3HUKHOBCHHNU aBaprI, ImoXXapoB
u apyrux YC.

3HaTh: OCHOBHBIC IPUHITUIIBI
OepeKITMBOrO POU3BO/ICTBA,
METOJIBI PeCypPCcOCOepEeKeHUS U
IIPUYXUHBI U3SMCHCHHA KJIMMaTa, a
TaKXe MpaBUIIa MIOBEICHHS B
Ype3BbIYAHBIX CUTYAIHSIX
IIPUPOAHOT0 U TEXHOI'CHHOI'O
xapakrtepa.

OK 08 lcnonb30Bath
cpeacTBa pU3nIeCKoi
KYJBTYPBI IS COXPAaHCHUS U
YKPEIUICHHUSI 3I0POBbS B
nporecce mpodhecCHoHaTbHON
JISATSIILHOCTHU U MO PIKAHUS
HEOOXOJMMOTO YPOBHS
(hu3mIecKom
MOJITOTOBJICHHOCTH;

YMETh!
NPUMEHATh KOMIUIEKCHl (DU3NYECKUX
yOpaXHEHUH ¢ Y4ETOM xapakTepa
Oymymieit poecCHOHATBHON
JACATCIBHOCTH, HCII0JIB30BaTh
03/I0POBHUTENIbHBIC ~ TEXHOJIOTHH B
peKuMe pabouero JTHSI u
MOJ/ICP)KUBATH HEOOXOTUMBII YPOBEHb
¢usndeckor GopMbI IS 00CCIICUCHHS
BBICOKOH  pabOTOCIIOCOOHOCTH U
YCTOMYMBOCTH K HEOIAronpUsATHBIM
¢dakropam Tpya.

3HaTh OCHOBBI 3/I0POBOTO 00pasa
JKU3HH, METOJIBI I CPEJICTBA
(u3nUecKol Ky abTyphl Ui
MPOUITAKTHKI
po(heCCUOHANBHBIX 3a00JICBaHHMIA,
a TaKkKe CIoCOOBI KOHTPOJIS U
OLICHKH YPOBHS (PH3HYECKON
HOATOTOBJIEHHOCTH.

OK 09 ITonp30BaThCs
poheCCUOHANBHOM
JIOKyMEHTaIel Ha
roCy1apCTBEHHOM U
MHOCTPAHHOM SI3bIKax

[TpumeHsTh cpenicTBa
HH(POPMATH3AINN U
WHPOPMAIMOHHBIX TEXHOIOTHH IS
peanu3anuy npoQeccuoHaIbHOM
JICSITeIIBHOCTH

CoBpeMeHHbIE CpeficTBa
uH(popMaTU3auuM B 001aCTH
npodeccnoHaIbHON AeATETbHOCTH
[epenoBbie nHMOPMAITMOHHBIE
TEXHOJIOTHH B 00J1aCTH
npo(hecCuoHabHON S TeTbHOCTH.




2.CTPYKTYPA U COJAEP)KAHUE YUYEBHOMN JUCIUATLIMHBI

2.1 O0beM y4eOHOH TUCUUIIJIMHBI M BUbI Y4eOHO# padoThl

DK3aMeH

Oo0bem
Bun yueOHoit paboTsl

B yacax
O0Bem 00pa3oBaTeILHON MPOrPaMMbI 168
B TOM YHCIIE:
TEOpETUIECKOe 00yUeHHE 22
MPaKTUYECKUE 3aHATH 54
CaMOCTOSITeNIbHAs paboTa 84
KoncyabTanuu 2
IIpomeskyTOUHAs aTTecTALMS 6




2.2 TemaTu4ecKHii MJIAH U COAEPKaHMNE YYeOHOH UCIUTITUHBI

«OIL11 JUCKPETHASI MATEMATHUKA C DJIEMEHTAMU MATEMATHUYECKOM JOTUKHW»

HaumenoBanue Coaepxanue yaeOHOro MaTeprana i GopMbl OPraHU3aANMHA AEATEIbHOCTH 00y4AI0IMXCH O0bem B Koabi DopMbI
pa3/iesioB U TeM yacax KOMIIETeH | TeKyllero
MH, KOHTPOJISA
¢opmupos
aHUIO
KOTOPBIX
CIOCOOCTBYeET|
3J1eMeHT
NMPOrpaMMbl
1 2 3 4
Tema 1. Anreopa Conep:xaHue y4eOHOI0 MaTepuasia OK 01, KP, T, O
BBLICKA3LIBAHMIA ITonsTue Bricka3piBaHus. Oniepanyu Hajl BBICKA3bIBAHUSMU. OK 02,
Dopmyiiel anreOpbl BHICKa3bIBaHUH. 3aKOHBI allreOphl BHICKA3bIBAHHUM. 6 OK 04,
Tabnua HCTUHHOCTH U METOMKA €€ IIOCTPOCHUSL. OK 05,
Jlorudeckoe ciencreue. PapHocunbHOCTH hopmyi1. [IpaBuiio TIOrH4eCcKOro BEIBOIA. OK 09
B ToM 4unciie npakTHYecKUX 3aHATHIH U 1a00paTOpPHBIX padoT 22
CamocrosiTeibHas padoTa 00y4yaromuxcst 20
Tema 2. ByJieBbl Conep:xaHue y4eOHOIr0 MaTepuasia OK 01, KP, T, O
QyHKUMH Omnpenenenne OyneBoit anreOpbl. [loHATne OynmeBol GyHKIUHA. DJIeMEHTapHBIC JOTHICCKUE OK 02,
onepauun. CBOCTBa OCHOBHBIX JOTMYECKUX (DYHKIIMH. OK 04,
3ananue Qpynkumid popmynoii. Cnoco6s! 3aganus JJHD u KHO. 6 OK 05,
Omnepanus IBOMYHOTO CI0KEHHUs U ee cBoiicTBa. MHorousneH JKerankuna. OK 09
OcnoBHble Knaccel pyHkuui. [Tonnora maoxectBa. Teopema Ilocra.
B ToM 4uncJie TpaKTHYecKUX 3aHATHIH U 1a00paTOpPHBIX padoT 30
CaMocTosiTeJIbHAsI pad0oTa 00yYAKOIINXCS 22
Tema 3. Dnementnr  |Coaep:kanue y4edHOro MaTepuasa OK 01, KP, T, O
TEOPUH MHOKECTB OO61ue noHsTHS TeoprH MHOXk)eCTB. CriocoObl 3a1anus. OCHOBHBIC ONepalyy HaJl MHOXKECTBAMH U OK 02,
MX CBOWCTBA. OK 04,
Iloratne «momMHOXKecTBa». PaBHble MHOXecTBa. MomHOCTh MHOXeCTBa. | 'padudeckoe 6 OK 05,
M300pakeHNE MHOXKECTB Ha Juarpammax Jiiepa-Benna. OK 09
OtHomenus. bruHapHbIe OTHOIIEHNS 1 X CBOMCTBA.
B ToM 4uciie npakTHYecKUX 3aHATHIH U J1a00paTOpPHBIX padoT 34
CamMocTosiTeJiIbHASI Pad0Ta 00yYAKOIINXCS 32

Conep:xaHue y4eOHOTr0 MaTepuasia




Tema 4. OCHOBBI IMousTre rpada u ero sreMeHToB. Kiaccudukanys BepiivH.
Teopuu rpados Crocobb1  3amamms  Tpada: TaONMWYHBIA, MaTPUYHBIA  (MaTpula CMEXHOCTH,

HHITUICHTHOCTH ).

MaTpuna

OK 01,
OK 02,

B ToM 4ncJie MpaKTHYeCKUX 3aHATHH U J1a00paTOpPHBIX padoT

20

OK 04,
OK 05,

CamocTosiTeibHAas padoTa 00y4yaromuxcst

20

OK 09

KP, T, O

ITpomexkyTouHasi aTTecTAIUA

IIpuMepHas TeMAaTHKA NPAKTHYECKUX 3aAHATHIA:

106

OK 01,

l.

Onepaupm HaJl BbICKa3bIBaHUSIMHN

OK 02,

HOCTpOCHI/Ie Ta6.]'H/II_I HCTHHHOCTH

OK 04,

Jloruueckue cnenctBus. PaBHOCHIBHOCTE (hopMyIt

OK 05,

HpaBI/IJ'IO JJOIT'M4YCCKOI'o BBIBOAA

OK 09

Kontponbnas pabota mo Teme «Anredpa BrICKa3bIBAHUI»

QHCMCHTapHBIe nornyeckue. CBOMCTBA OCHOBHBIX JTOTHYCCKUX (I)YHKI_II/Iﬁ

[IpencraBnenne Npou3BOILHON (QYHKIMH aareOphl JIOTUKH B BHIE (POPMYIIBI alreOphl JIOTUKU

DKBUBAJICHTHBIE IPEOOPa30BaHUS JOTUYECKUX BhIPAKEHUIN

[Ipusenenue nornyeckux Gpynkuuii k JJHO u KHO

Sk EIES IS

Kerankuua.

. [IpencraBnenue O6yneroit pynkuuu B Buae CJJH® n CKH®, munumansubie JJH® u KH®. [TonmaoMBI

BN NN

11.

[IpoBepka OyneBbIX (DYHKIMIA Ha MTPUHAIIEKHOCTD K KiaccaMm To, T1, S,L,M. [TomHOTa MHOKECTB.

. Konrponbnas pabora no treme «byneBsl GyHKIUIY

13

. CriocoOsI 3aaHus MHOXXCCTB. OnepauHH HaJa MHOXXCCTBaMU

14.

CaoiicTBa ornepaiuii HaJ MHOKECTBAaMH

15.

MourHocTs MHOKECTB. Jlnarpammel Diiniepa-Benna

16.

[exapToBo npousBeeHE MHOXKECTB. M300paxeHne 1exapToBOro Npou3BeeHHsI Ha KOOPIMHATHON
IUIOCKOCTH

eI N N eI el N

17.

EI/IHapHLIe OTHOIIICHHUA U UX CBOMCTBA

18.

KonTponbhas pabota 1o reme «1eMEeHTbl TEOPUU MHOKECTBY»

19.

[Toctpoenue rpacda. HaxoxmeHue ero xapakTepUCTHK.

20.

Onpenenenne cBorcTB rpada. OpueHTUPOBAHHBIN U HEOPUECHTUPOBAHHBIN Tpadbl.

21.

DinepoB rpad ¥ raMUIbTOHOB MYyTb.

22.

MapuipyT, aimMHa MapmpyTa, UK U Iy Th.

Pemenue 3anay Ha rpagax.

N[ —

Kontponbnas padora 1 mo reme «OcHOBBI TeOpuH rpadoB»

NN




BrlinonaeHne 0CHOBHBIX onepauI/HZ Hazx l"pa(baMI/I.

OHpeI[CJ'ICHI/Ie MaTpulbl CMEKHOCTH U MaTpULlbl MTHOUUACHTHOCTHU rpa(ba

HOCTpOCHI/Ie AuarpaMMbl rpaq)a 110 3aJaHHBIM MaTpruliaM CMCKHOCTHU U UHIUJACHTHOCTU

CrienianbHbIe BHIIBI TPagoOB.

Bl Nl ol e

Kontponbnas padora 2 mo teme «OCHOBBI TeOpHH rpadoB»

NN NN




2.3 PernnameHT pacnpeneaeHusi BUA0B padoTt no aucuumaute ¢ J[0T

I[aHHa}I AUCHUIUIMHA PCaJIn3yCTCA C MIPUMCHCHUCM TUCTAHIIUOHHBIX O6p8.30BaTeJ'ILHBIX

texaoznoruit (JJOT). Pacnpenenenue BuaoB yaeOHOM paboThI, HOPMATOB TEKYIIETO KOHTPOJIIS

npencraniensl B Tabnuue 2.3

Ta6muma 2.3 — Pacnipeenenne BUAOB yUeOHOM paOOTHI M TEKYIIIEH aTTeCTAllUN

Bua yueOHo# paGoThI

@opMaT npoBeAeHUs!

.HCKI_II/IOHHLIG 3aHATUA

Yactuuno ¢ npumenenueM JOT,

HpaKTI/II{GCKI/Ie 3aHATHA

Yactuuno ¢ npumeHenuem JJOT

CamocrosTenpHas pabora

Yactuaro ¢ npumenerneM 10T

Texyuii KOHTPOJIb

Yactuuno ¢ npumenenueM JJOT

DopMBI TEKYIIEr0 KOHTPOJIS

DopmaT NpoBeeHus

Pemenue IMPAKTHYICCKUX 3ada4

KoHTakTHas ayauropHas paboTa

Onpoc

Yactuuno ¢ npumeHenuem JJOT

TectupoBaHue

Yactruao ¢ mpumenenneM JOT

JIOCTYH K CUCTEMC JUCTAaHIITMOHHBIX 06pa3OBaT€J'IBHI>IX mporpamMm OCYHICCTBIACTCA KaXKAbIM

00y4JaronMcs CaMOCTOSITENBHO ¢ JII000T0 YCTPOICTBA Ha TIopTae: https://sziu-de.ranepa.ru, B

COOTBETCTBUU C UX MHAUBUYATbHBIM MIAPOJIEM U JIOTUHOM K JIMYHOMY KaOUHETY / mpoduiIto.

Texyuuii KOHTPOJIb, MPOBOJIUMBIN B CHCTEME JUCTAHIIHOHHOTO O0YUYECHHS, OLIEHUBACTCS KaK B
CUCTEME JUCTaHLIMOHHOTO 00Y4YEeHHUsI, TaK U IpernoaaBaresieM BHE cucTeMbl. [locTyn k Matepuanam
IPEJOCTABIIAETCS B TEYEHUE BCETO CEMECTPA M0 Mepe IMPOXOKACHUS OCBOCHUS IporpamMmMsbl. JlocTym K
Ka)X/IOMy BUy pabOT U KOJIMYECTBO MOMBITOK Ha BHIMOJIHEHHUE 3a/IaHUs TPEIOCTABIISIETCS. ONPaHUUYEHHOE
BpEMs COTJIACHO PETJIAMEHTY JUCIUILINHBI, OIyOJIMKOBAHHOMY B CHCTEME TUCTAHIIMOHHOTO O0yUYCHHS.

[IpenogaBaTesnb OLICHUBAET BHIIOJHEHHbIE O0yUYaIOMMUCS padoThl HE no3AHee 14 pabounx nHel
110CJI€ OKOHYaHUS CPOKA BBIIIOJHEHHUS.

Cchlka Ha JIEKTPOHHBIN KYpC 10 TUCHMILIMHE IPEACTaBIsIeTCs B Hayasle 00yUYeHuUsI.

3. MartepuaJjbl TeKylero KOHTPOJisi yClIeBaeMOCTH M IPOMEKYTOYHOH aTTeCcTalluM

o0yyammxcs

3.1 ®opMBbI M MeTO/IbI TEKYIIEr0 KOHTPOJIS YCIIeBAeMOCTH U MPOMEKYTOYHOM aTTecTALMU
o0yvarmmxcs

@DOopMBbI TEKYILEr0 KOHTPOJIS yCIIEBAEMOCTH:

Omnpoc (O) - 370 OCHOBHOM BUJ YCTHOM MM MUCbMEHHOM MPOBEPKH, MOKET UCIIOJIB30BATHCS KaK
(bpoHTaNIBHBIN (KpaTKHe OTBETHI, KaK MPaBUIIO, C MECTA Ha BOIPOCHI MPETMOAABATEINS [0 CPABHUTEIBHO
HeOOoJIbIIOMY 00beMy MaTepHalia), Tak U MHAUBUAYAIbHbIN (IPOBEpKA 3HAHUN OT/IEIbHBIX
oOyuatomuxcs). KoMOMHMpOBaHHBIN OMPOC - OTHOBPEMEHHBIN BbI30B Il OTBETA Cpa3y HECKOJIbKUX
00yyaroImuxcs, U3 KOTOPbIX OJJMH OTBEYAET YCTHO, OJJUH-/[BA TOTOBSTCS K OTBETY, BHINOJIHSAS Ha JOCKE

PAa3JIMIHBIC 3alIUCHU, @ OCTAJIbHBIC BBIITOJHAIOT 3a OTACIIbHBIMU CTOJIAMH MHAWBUAYAJIbHbIC TIMCbMCHHBIC
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WM NIPaKTUYECKHUE 3a/1aHUs [TpernojaBaTes.

TectupoBanue (T) — 3a1anus, ¢ BapyuaHTaMu OTBETOB.

Kontpoasnas padora (KP) - nuceMennas padora mo reme. COCTOUT U3 HECKOJIBKHX 33724
Pa3JIMYHON CTENEHU CIIOKHOCTH.

[IpomexyTouHas aTTecTalysi COCTOUT U3 APYroi (popMbl KOHTPOJIS U Ik3aMeHa. OLeHKa 1o
Ipyroi ¢hopMe KOHTPOJIS BHICTABIISIETCS B BUJIE CPEIHETO apu(hMETHUECKOTO CYMMBI TEKYIIUX OTMETOK,
MOJYYEHHBIX 00YYaroIUMCs 38 CEMECTP, C OKPYTJIEHUEM JI0 LIEJIOro yuciaa. MeToa KOHTPOJIs — YCTHBIH, B
¢dopme cobecenoBaHus, BKIIOYACT B C€0sI MPOBEPKY TEOPETUUECKUX 3HAHUHN M MPAKTUYECKUX HABBIKOB B
MMCbMEHHOU (hopme.

Kputepun onenuBanns (popM KOHTPOJIsI TeKyllel U MPOMeKYTOYHON aTTecTaluu:

IHoka3aresb Kpurepun oueHuBanus

5 (oTIM4HO) JleMOHCTpHpYET INyOOKOE 1 BCECTOPOHHEE IOHUMaHHE
CoJiepKaHusl AUCIUILIUHBL, CBOOOIHO OMEPUPYET OCHOBHBIMU
MOHATUSIMU U TEOpEMaMH; ClIOCOOEH NPUMEHATh N3Y4YEHHbIE
METO/IbI K PEHICHHIO pa3HOOOPa3HBIX 3a/1a4; CAMOCTOSITEIHHO
M3y4arh JOMOJIHUTEIbHYIO JIUTEPATYPY U PaCIIUPSTh
coOctBenHbIe 3HaHuA. [Ipu Beimonunenun tecra: 100-90%
IIPaBWJIbHBIX OTBETOB 3a/IaHUI

4 (xopomro) JIeMOHCTPUPYET XOPOIIHil yPOBEHb TIOHUMAHHUS CO/IEPIKAHMS
JUCHUIUIAHBL, BIIAJIeeT OCHOBHBIMU METOIAMH U
UHCTPYMEHTAPHUEM; TIPABHJIBHO IPUMEHSIET TEOPEMBI U CBOMCTBA
[PH PEIICHHUH 3a]1a4; CIOCOOEH K CAaMOCTOSITEIIbHOMN paboTe ¢
yueOHbIM MaTepuanioM. [Ipu Beinonnenun Tecta:89-75%
[PAaBUIIBHBIX OTBETOB 33/IaHU

3 (yA0BIIETBOPUTEIHHO) JIeMOHCTpUPYET YIOBIAETBOPUTEIbHBIN YPOBEHb YCBOCHUS
COJIepKaHUsl JUCUUIUIMHBL, 3HAET OCHOBHBIE ONPE/ICTICHUS U
TEOPEMBI, HO JIONYCKAET HETOYHOCTU B UX IPUMEHEHUU; C
3aTpyIHEHUSIMU pelIaeT HEeTUITUYHbIE 3a1auu; TpeOyeT
PYKOBOJCTBA IIPH BBIMOJIHEHUY 33/IaHUN MTOBBIIIICHHON
cinoxHocTH. [Ipu Beimonnenun tecra:74-50% npaBUIIbHBIX
OTBETOB 3aJJaHUI

2 (Hey1OBJIETBOPUTEIILHO) JIeMOHCTpHpYET HEAOCTATOYHOE TIOHUMAHUE COAECPKAHUS
JTMCLUIUIMHBL;, HE BIIaIeeT HEOOXOJMMbBIM HAOOPOM 3HAHMIA;
JIONTYCKAeT CYLIECTBEHHbIE OLIMOKH MPU MPUMEHEHUU METOIOB U
TEOpeM; He CIIOCOOEH CaMOCTOATENIBHO pelaTh Jake TUIIOBbIE
3anaun. [1pu Beinosnnenuu tecta: 49% 1 MeHbIIe TPaBUIIbHBIX
OTBETOB 33JJaHUMH

Kpurepun oneHKH NPOMeKYTOYHOM aTTECTALMU:

Jnst oueHku cHOpMUPOBAHHOCTH KOMITETEHIIUM, 3HAHUM U YMEHHUN, COOTBETCTBYIOIINX

JaHHBIM KOMIICTCHIWAM, UCITOJB3YIOTCA KOHTPOJIBHBIC BOIIPOCHI, @ TAKXKE 3aJJa4H.

Ha oneHky «OTIu4HO» 00ydYaroluiics JOIKeH NMPOJEeMOHCTPUPOBATh 3HAHHE OCHOBHBIX

HOHHTHﬁ, OTHOCAIIIUXCA K C(bepe 3KOHOMHKO-MAaTEMAaTHYCCKHUX MO,HGJICI;'I MCTOOOB, IMPAaBUJIBHO
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OTBCTUTHL Ha BCC JOOMNOJHHUTCIBHBIC BOIIPOCHI, OTBET [JOJIKCH ObITh JIOTHYHBIM U

IIOCJIEA0OBATCIIbHBIM

Ha ouenky «xoporuio» oOydaromuiicss JOMKEeH MPOIeMOHCTPUPOBATh 3HAHUE OCHOBHBIX
MOHATHUH, OTHOCALIMXCS K chepe IKOHOMUKO-MATEMAaTHUECKUX MOJIENIeH U METOJI0B, MPAaBUIIBHO
OTBETUTH HA BCE JIONIOJIHUTEIbHBIE BOIIPOCHI, IPU 3TOM M3JI0)KEHHE OTBETA HA BOIIPOC HE BIIOJIHE
MIOCJIEZIOBATEIBHOE U TPEOYET AOMOIHUTENbHBIX YTOUHEHHH.

Ha o1ieHKy «yZ0BIETBOPUTEIBHOY» O0YUAIOUIHIICS TOMKEH MPOIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX
MOHATHUH, OTHOCSIIUXCSA K chepe IKOHOMUKO-MATeMaTUYECKUX MOJieNieil U METO0B, IPaBUIIBHO
OTBEUAET HE Ha BCE JIONIOJHUTENIBHBIE BOIIPOCHI, U U3JI0’KEHUE OTBETA HAa BOIIPOC HE BIIOJIHE
MIOCJIEZI0BATEIBHOE U TPEOYET AOMOJHUTEIbHBIX YTOUYHEHUH

Ha o1ieHKy «HEyA0BIETBOPUTENBHO» 00yYaroIIMiicsa He CMOT MOKa3aTh 3HAHHE OCHOBHBIX IMOHATHIA,
OTHOCALINXCS K cpepe SIKOHOMUKO-MATEMATHYECKUX MO/IETIe U METO/I0B, HE OTBEYAET HU Ha OJIUH

HOHOHHHTGHLHBIﬁ BOIIPOC, U U3JIOKCHUC OTBETA HAa BOIIPOC HC IMOCICAO0BATCIILHOC U HC JIOTHYHOC

DOpMBI TEKYIIETO KOHTPOJIS

HazBanue Tembl ®DopMBI TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH,
MPOMEKYTOYHOM aTTECTALUN
1 Tema 1. AnreOpa BbICKa3bIBaHUH KP, T, O
2 Tema 2. byneBsl pyHKIIH KP, T, O
3 Tema 3. Dy1eMEHTHI TEOPUU MHOXKECTB KP, T, O
4 Tema 4. OcHoBBI Teopuu rpados KP, T,O

[Tpumeuanue. @opMbl  TeKylIero KOHTpois ycneraemoctu: onpoc  (O), TtectupoBanue (1),
KOHTpoJbHas padota (KP).

3.2 OueHoYHBIE CpeacTBa TEKYLIEIro KOHTPOJIA YCIIEBACMOCTH oﬁyqalomuxca

BapuaHT KOHTPOJILHOM PaGoThl 10 TeMe «AJred0pa BLICKA3LIBAHUH»:

3ananue 1. [IpoBepuThs ¢ MOMOMMIBIO TA0JMIBI HCTHHHOCTH, SIBJISICTCS JIM JaHHasi opmyna
TaBTOJIOTHEM.

Bapuanr 1.

(A—B)A(B—C)—(A—C)

Bapuanr 2.

(A —=BAB—-C)—A—-0)

Bapuanr 3.

((=(A) =>B) A ( (B) = C)) = (A—C)

3ananue 2. [IpoBepuTh ¢ NOMOLIBI0O PABHOCWIBHBIX NIPeodpa3oBaHuii ABjasieTcs: Ju Gopmy.ia
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u3 3aganus 1 TaBTOJIOTHEI.
3ananue 3. Pemiuth ypaBHeHMe (HAWTH OTHO M3 BO3MOKHBIX PellleHUI, eCJIM TAKHe UMEKTCS).
Bapuanr 1.
(XAY)V (Y-X)V(XeZ)=0
Bapuanrt 2.
—((AVB)) A (AVC) =1
Bapuanr 3.
—((AVB)) A (AVC) =0
3ananue 4. [locrpours CAH® nist nanHoii GpyHkuum.
Bapuanr 1.
—(XAY) - —(XVZ)
Bapuanr 2.
(XeZ) > (XATY)
Bapuanr 3.
XeY)N(—Z — (TNAX))
3aganue 6. [loctponts CKH® ni1s1 nannoii gyHkuuu.
Bapuanr 1.
XAXAZ—XAY)
Bapuanrt 2.

~XAXAZ—XAY)

BapuaHThbl TeCTUPOBaHMS N0 TeMe «AJITedpa BbICKA3bIBAHMIN:

Bomnpoc 1. BbickazbIBaHHEM HA3bIBAIOT. ..

Bapuantsl oTBETOB:

1. IToBecTBOBaTENHHOE MPEIOKEHUE, OTHOCUTEIHLHO KOTOPOTO MOKHO YTBEPK/JIaTh, UCTUHHO OHO
WM JIOKHO.

2. IlpensioxeHne, OTHOCUTEIHLHO KOTOPOTO MOKHO YTBEPKAaTh, UICTUHHO OHO WJIU JIOKHO.

3. lIpennoxenue, OTHOCUTEIBLHO KOTOPOTO MOXKHO YTBEPK1aTh, YTO OHO UCTHHHO.

Bomnpoc 2. A — BbickasbiBaHue, B— BoickasbiBanne. Toraa «A u By — ...

BapuaHTbI OTBETOB:

1. KOHBIOHKIINS STHX BBICKA3LIBAaHMI.

2. IM3BbIOHKIINS STHX BBICKA3bIBAHUI.

3. UMIIuKaius 3THX BBICKa3bIBAHUH.

4. DKBUBAJICHIIHS dTHUX BBICKA3bIBAaHMI.

Bonpoc 3. A — Bbicka3biBaHue, B — Bbicka3biBanue. Toraa «A niam By — ...
14



Bapuants!l 0TBETOB:

1. KoHBIOHKIIHS 3THX BBICKA3EIBAaHMI.

2. IM3BbIOHKIINS STUX BBICKA3bIBaHUI.

3. UMmuKaius 3THX BBICKa3bIBAHUH.

4. DKBUBAJECHIMS dTUX BLICKA3bIBAHUM.

Bonpoc 4. A — Bbicka3biBaHue, B — Boicka3biBanme. Torna «Ecam A, To By — ...

Bapuantsl oTBETOB:

1. KOHBIOHKIIHS 3TUX BBICKA3bIBAHHIA.

2. IM3BIOHKIINAS ATUX BBICKA3bIBAHUH.

3. UMmmukanus dTHX BBICKa3bIBaHUI.

4. DKBUBAJICHIUS TUX BBICKA3bIBAaHUM.

Bonpoc 5. A — BbIcka3biBaHne, B — BbickasbiBaHue. Toraa «A Torjaa u ToJbKO0 TOIrAa, KOraa
B» —...

BapuaHTbl OTBETOB:

1. KOHBIOHKIUS 3TUX BBICKA3bIBAaHUM.

2. JIN3BIOHKITUS 9TUX BBICKA3bIBAHUM.

3. UMImKanus 3TUX BBICKA3BIBAHHM.

4. JKBUBAaJICHIIHS dTHX BBICKA3bIBAaHUI.

Bonpoc 6. Kakue U3 npeaioxkeHHbIX BbICKA3bIBAHUI SIBJIAKTCH OTPUIIAHHEM BbICKA3bIBAHUS
«Bce KpOTHI YépHBIE»?

BapuanTsl 0TBETOB:

1. Bce kpoThl Genbie.

2. HekoTopeie KpOTHI OeTbIe.

3. CyuiecTBYIOT YEPHBIE KPOTBHI.

Bonpoc 7. Kakue U3 npeasioseHHbIX BbICKA3bIBAHUI SIBJAIOTCS OTPUIIAHHEM BbICKA3BIBAHUS
«Bce KOTBI YépHbIE»?

Bapuantsl oTBETOB:

1. Bce koThI Ocnbic.

2. Hekoropsble KOThI Oeble.

3. CymecTBYIOT YEPHBIE KOTHI.

Bomnpoc 8. O003Ha4YeHHe KOHBIOHKIMU TAKOBO:

Bapuantsl 0TBETOB:

1. ANB.
2. AVB.
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3. A—B.
4. A<B.

Bonpoc 9. O603Ha4enne TM3bIOHKINU TAKOBO:

Bapuantsl 0TBETOB:

1. ANB.
2 AVB.
3. A—B.
4 AeB.

Bomnpoc 10. O603Ha4eHne HMININKALMH TAKOBO:

Bapuantsl 0TBETOB:

1. ANB.
2 AVB.
3. A—B.
4 AeB.

Bomnpoc 11. O603Ha4eHne IKBUBAJICHIIUM TAKOBO:

Bapuantsl 0TBETOB:

1. ANB.
2 AVB.
3. A—B.
4 AeB.

Bonpoc 12. KoHbIOHKIMIO BHICKA3bIBAHNI HA3BIBAIOT ...
Bapuantsl 0TBETOB:

1. Jlornuecknum yMHOKEHHEM.

2. JIOrn4ecKuM CI0KEHUEM.

3. JIornueckuM BHIYMTAHUEM.

Bonpoc 13. In3b10HKINI0 BICKA3bIBAHUI HA3BIBAKOT ...
BapuaHTbl OTBETOB:

1. JIornueckuM yMHOKEHUEM.

2. JIorn4ecKuM CII0KEHUEM.

3. JIornueckuM BHIYMTAHUEM.

Bomnpoc 14. YMHOkKeHUEe MHOKECTB HA3bIBAIOT ...
BapuaHnTs! 0TBETOB:

1. JlexapTOBbIM.
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2. [TuaropossiM.

3. ErumeTckum.

Bonpoc 15. KonblOHKINS BbICKA3BIBAHUI HCTHHHA B TOM M TOJBKO TOM CJIy4ae, KOraa ...

Bapuantsl 0TBETOB:

1. Kaxxnoe n3 BeICKa3bpIBaHUN UCTUHHO.

2. Kaxxzmoe u3 BBICKa3bIBaHUH J10XKHO.

3. IlepBoe BbICKa3bIBAHUE UCTUHHO, & BTOPOE JIOKHO.

4. Bricka3bIBaHUs OJIHOBPEMEHHO JIOKHBI WJIK OJJTHOBPEMEHHO MCTUHHBI.

Bonpoc 16. In3b10HKIUA BbICKA3BIBAHUI JIO)KHA B TOM M TOJIBKO TOM Cjy4ae, KOraa ...

BapuaHTbl OTBETOB:

1. Kaxxnoe 13 BeICKa3bIBaHUH HCTHHHO.

2. Kaskoe u3 BBICKa3bIBAHUM JT0KHO.

3. IlepBo€ BbICKa3bIBAaHWE UCTUHHO, @ BTOPOE JIOAKHO.

4. BpIcKa3bIBaHUS OJTHOBPEMEHHO JIOKHBI UM OJHOBPEMEHHO UCTHUHHBI.

Bomnpoc 17. UMniimkanusi BbICKa3bIBAHHI JIO’)KHA B TOM H TOJIbKO TOM CJIy4ae, KOI/Ja ...

Bapuantsl 0TBETOB:

1. Kaxxnoe n3 BeICKa3bpIBaHUN HCTUHHO.

2. Kaxxmoe u3 BBICKa3bIBaAHUH J10XKHO.

3. IlepBoe BbICKa3bIBAHUE UCTUHHO, & BTOPOE JIOKHO.

4. Bricka3bIBaHUS OJIHOBPEMEHHO JIOKHBI UJIK OJJTHOBPEMEHHO MCTUHHBI.

Bonpoc 18. JxkBuBajieHIIMsA BHICKA3LIBAHNH HCTHHHA B TOM M TOJILKO TOM cJIy4yae, KOrjaa ...

BapuaHTbl OTBETOB:

1. Kaxxnoe 13 BeICKa3bIBaHUH HCTHHHO.

2. Kaskoe u3 BBICKa3bIBAHUM J0KHO.

3. IlepBo€ BbICKa3bIBAaHUE UCTUHHO, @ BTOPOE JIOAKHO.

4. BpIcKa3bIBaHUS OJTHOBPEMEHHO JIOKHBI UM OJHOBPEMEHHO UCTHUHHBI.

Bomnpoc 19. ®opmyJia Ha3pIBaeTcs NPOTHBOPEYHEM, €CJIH ...

Bapuantsl 0TBETOB:

1. [IpuHnMaeT 3HaYE€HHUE «HCTHHHO» TPU JIOOBIX JIOTHYECKUX 3HAYCHHSIX BBICKA3bIBATEIHHBIX
MIEPEMEHHBIX, B HEE BXOSIIHUX.

2. IlpuHrMaeT 3HAa4YCHHE <JIOKHO» MPHU JIOOBIX JIOTHUECKUX 3HAYCHHUSAX BBICKA3bIBATEIHHBIX
MIEPEMEHHBIX, B HEE BXOIALLIHUX.

3. [IpuHMMaeT 3HaYE€HHE «MCTUHHOY» MPH HEKOTOPBIX JOTMUYECKUX 3HAYEHUSIX BBICKA3bIBATEIbHBIX
MIEPEMEHHBIX, B HEE BXOSIIHUX.

4, HpI/IHI/IMaeT SHAYCHUC «JIOXKHO» IIPHU HCKOTOPBIX JIOTHYCCKUX 3HAUCHUAX BBICKA3bIBATCIIbHBIX
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MEPEMEHHBIX, B HEE BXOSIIUX.

Bomnpoc 20. ®opmysia Ha3bIBaeTCd TABTOJOTHEH, €CJIN ...

BapuaHnTs! 0TBETOB:

1. IlpuHuMaeT 3Ha4YE€HHUE «UCTUHHO» IPHU JHOOBIX JOTMYECKMX 3HAUYEHUAX BBICKA3bIBATEIbHBIX
MIEPEMEHHBIX, B HEE BXOSIIUX.

2. IlpuHMMaeT 3HAYEHHE «IOKHO» IPHU JIOOBIX JIOTMYECKHUX 3HAYEHUSAX BBICKA3bIBATEIIBHBIX
IIEPEMEHHBIX, B HEE BXOASALIUX.

3. IlpuHuMaeT 3Ha4YeHHE «UCTUHHO» IIPU HEKOTOPBIX JIOTUYECKUX 3HAYEHMSIX BBICKA3bIBATEIbHBIX
MEPEMEHHBIX, B HEE BXOSIIUX.

4. IlpuHEMaeT 3HaYEHUE <WIOXKHO» IPU HEKOTOPBIX JIOTMYECKUX 3HAYCHMSX BBICKA3BIBATEIBHBIX
IIEPEMEHHBIX, B HEE BXOSALIUX.

Bonpoc 21. ®opmyJia Ha3bIBaeTcsl BHINOJIHUMOI, €CJIA ...

BapuanTsl 0TBETOB:

1. IlpyHUMaeT 3Ha4YE€HUE «MCTUHHO» IPHU JIOOBIX JIOTUYECKUX 3HAUYEHUSX BBICKA3bIBATEIbHBIX
IIEPEMEHHBIX, B HEE BXOSAIIUX.

2. IlpuHuMaeT 3Ha4YEHHE <JI0KHO» IPU JIIOOBIX JIOTMUECKUX 3HAUYEHHUSAX BBICKA3bIBATEIbHBIX
MEPEMEHHBIX, B HEE BXOSIIUX.

3. IIpuHuMaeT 3HaYCHUE «UCTUHHO» IIPU HEKOTOPBIX JIOTHYECKUX 3HAYCHMSIX BBICKA3bIBATEIIbHBIX
IIEPEMEHHBIX, B HEE BXOSALIUX.

4. IlpuHUMaeT 3HaUEHUE WIOXKHO» IPU HEKOTOPBIX JIOTMYECKUX 3HAYEHMSIX BBICKA3bIBATEIbHBIX
MIEPEMEHHBIX, B HEE BXOSIIUX.

Bomnpoc 22. ®opmyJia Ha3bIBaeTCs ONPOBEPKUMOM, €CJIH ...

BapuaHnTs! 0TBETOB:

1. IlpuHUMaeT 3Ha4YE€HHUE UCTUHHO» IPHU JIOOBIX JOTMYECKHX 3HAUYEHUAX BBICKA3bIBATEIbHBIX
MEPEMEHHBIX, B HEE BXOSIIUX.

2. IlpuHMMaeT 3HAYEHHE «IOKHO» IPU JIOOBIX JIOTUYECKUX 3HAYEHUSAX BBICKA3bIBATEIIBHBIX
IIEPEMEHHBIX, B HEE BXOSALIUX.

3. IlpuHuMaeT 3Ha4YeHHE «UCTUHHO» IIPU HEKOTOPBIX JIOTUYECKUX 3HAYEHMSIX BBICKA3bIBATEIbHBIX
MEPEMEHHBIX, B HEE BXOSIIUX.

4. IIlpuHEMaeT 3HaYEHUE <WIOXKHO» IPU HEKOTOPBIX JIOTMYECKUX 3HAYCHMSX BBICKA3BIBATEIBHBIX

TIEPEMEHHBIX, B HEE BXOIAIIMX.
Bonpoc 23. ®opmyaa X A —X sisasieres ...

Bapuants!l 0TBETOB:

1. TaBTOJIOTHEN.
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2. [IpotuBopeunem.
3. BEIDOJIHUMOM.

4. OnpoBepKUMOM.
Bonpoc 24. ®opmyaa X V —X sisasieres ...

Bapuantsl 0TBETOB:

1. TaBTrONOTHEN.

2. IIpotuBopeunem.

3. BeimoaHumoii.

4. OnpoBepKUMOH.

Bomnpoc 25. ®opmyaa X siBiasiercs ...
BapuaHnTs! 0TBETOB:

1. TaBTOJIOTHEN.

2. [IpotuBopeunem.

3. BeimoaHuMoii.

4. OnpoBepKUMOM.

Bonpoc 26. ®opmyaa ~(X — X) sisasierces ...
Bapuantsl 0TBETOB:

1. TaBTrONOTHEN.

2. IIpotuBopeunem.

3. Beimoaxumoii.

4. OnpoBepKUMOH.

Bonpocel 7151 YCTHOTO OIIPOCa 0 TeMe «AJredpa BLICKA3bIBAHUI

1. HaiiTe onpesenieHne BbICKa3bIBaHUSI B MaTeMaTtuueckoi yioruke. [lpuseaure 2—3 npumepa
VCTUHHBIX U JIOXKHBIX BbICKa3bIBaHUM, OSICHUB, I0YEMY OHU OTHOCSITCSI K TOM WJIM HHOM KaTeropuu.

2. Yro Takoe MpoOCThle U COCTaBHbIE BbICKa3bIBaHUA? OOBACHUTE, KAaK U3 IPOCTHIX
BBICKa3bIBAaHUIl C IIOMOIIBIO JIOTHYECKHX CBA30K 00pasyroTcs cocrtaBHble. [IpuBenure mnpumep
IpeoOpa3oBaHus IPOCTHIX BbICKA3bIBAaHUM B COCTaBHOE.

3. [lepeuncnure OCHOBHBIE JTOTMUECKHE ONEpalini (CBA3KM) B airedpe BrickasbiBaHui. KpaTko
OXapaKTepU3yHTe KAKAYIO: YKaKuTe 0003HauUeHHEe, Ha3BaHUE U IPUHIIMIT PAOOTHI.

4. Yro Takoe KOHBIOHKIMA? Onumure e€ cBOWCTBA M Tabmuily UCTUHHOCTU. [IpuBenute
peaJIbHBII IpUMEp CUTYallUu, I/I€ MCIONb3YEeTCS KOHBIOHKIMS, U 3alUIIUTE €r0 B BHUJAE JIOTMYECKOU
bopMyIIbI.

5. Uto takoe au3broHKIUA? B 4éMm pasHHIla MEXIYy CTPOrol M HECTPOTrOW JU3BIOHKIHECH?

19



[Toctpoiite TabaUIBI HICTUHHOCTH JJ11 000MX BUJOB U MIPUBEAUTE IPUMEPHI UX UCIIOJIB30BAHMUS.

6. Haiite onpenenenue wuMIuiMKaruu. OOBSICHUTE CMBICT BBIPAKECHUH «HEOOXOIMMOE
YCIOBHE» U «JIOCTATOYHOE YCJOBUE» B KOHTEKCTE MMIUIMKaiuu. [locTpoiite Tabiauily MCTUHHOCTH U
IIPOAHAIM3UPYITE CIydyau, KOraa UMITUKALUS JIOXKHA.

7. Uro o3HavaeT SKBHMBaJIeHUUs BbICKa3biBaHUN? I[locTpoiite Tabiuily HUCTUHHOCTH JJIst
HKBUBAJICHIUM U OOBSICHUTE, B KAaKMX CiIydasx OHa HCTHHHA. [IpuBenure mnpumep SKBHUBAJIEHTHBIX
BBICKA3bIBAaHUI U3 TIOBCEJHEBHOM KU3HHU.

8. Uro Takoe oTpuuaHuE BbICKa3blBaHMs? Kak OHO BiIMsSET Ha HWCTUHHOCTH HCXOIHOIO
BbicKa3biBaHusA? [lokaxkuTe Ha mpuMepax, Kak OTPHUIIAHUE MPUMEHSETCS K IMPOCTHIM U COCTaBHBIM
BBICKA3bIBAHUSIM.

9. Pacckaxxute 0 npuOpUTETE BBINOIHEHMs JOrMYECKMX omnepauuid. Kak paccraBistorcs
CKOOKHM B CIJIOKHBIX JIOTMYECKHX BBIPQKECHHUSAX, YTOOBI M3MEHUTH MHOPSIOK BBIMOIHEHUS OIlepanui?
[TpuBenuTe npruMep BBIPAKEHUSI C HECKOJIBKUMU OINEpalMsIMU U MOKaKUTE, KaK MEHSIETCSI €ro 3HaueHHe
IPU PACCTAHOBKE CKOOOK.

10. Yro Takoe Tabnuua UCTUHHOCTH? ONMIIMTE aNrOpPUTM €€ MOCTPOEHUS JUIsl CIO0XKHOTO
jgoruyeckoro BbipaxeHus. Iloctpoiite Tabmuiyy uctuHHOCTH Ut Gopmynsl (A V B) - (FA A C) u
IIPOAHAIU3UPYUTE PE3YIBTATHI.

1. JaiiTe onpeneneHus MOHATHM «TaBTOJIOTHSY, «IIPOTUBOPEUHEY, «BBIMOTHUMAS (HOPMYIIa
u «omposepxkumas ¢popmyina». [Ipuseaure no ogHOMY NpUMEpY IS KaXAOro Ciiydas M JOKaXKHUTE HUX
CBOWCTBA C ITOMOIIBIO TAaOJIUI] HCTUHHOCTH.

12. CdopmynupyiiTe OCHOBHBIE 3aKOHBI aITreOphl BRICKAa3bIBaHUH (3aKOH JBOWHOTO OTPHUIIAHUS,
3aKOHbI e MopraHa, KOMMYTaTUBHbBIN, aCCOUMATUBHBIN, JUCTPUOYTUBHBIN 3aKOHBI U T.[I.). 3alHUILNUTE UX
B BUjie (POpMYyJI U IPOMIUIFOCTPUPYHTE HA KOHKPETHBIX NIPUMEpax.

13. Kak ynpomaTrs Jforudeckue BBIPAKEHUS C  MCIOJIb30BAaHMEM 3aKOHOB  aireOpsl
BbIcKka3biBaHUi? [IpogeMoHcTpupyiiTe mporecce ynpoieHus Ha npumepe Gopmyisl (A AB) V(A A—B) —
MOKa)XUTE BCE IIaru ¥ YKaKUTE, KaKUe 3aKOHBI IPUMEHSIOTCS Ha KaXkJIOM dTalle.

14. Yro Takoe jorumyeckas SKBHUBaJIEHTHOCTb (Gopmyn? Kak mpoBepuTb, SIBISIIOTCS JU JBE
(bopMyIIbI JIOTHYECKH YKBUBANEHTHBIMU? [IprBeinTe 1Ba pa3HbIX BBIPAXKEHUS, KOTOPbIE SKBUBAJIEHTHBI, U
JIOKQKUTE 3TO C MMOMOIIIBIO TAOIUI HICTUHHOCTHU WJIM 3aKOHOB aJIreOpbl BHICKA3bIBAHUH.

15. Pacckaxxure 0 mpakTU4eCKOM NPUMEHEHUHU anreOpbl BBICKA3bIBAHMM B KOMIIBIOTEPHBIX
Haykax W TexHHKe. lIpuBegure 2—-3 KOHKPETHBIX IpUMEPA MCMOJIB30BAHMUS JIOTHYECKUX OIepanui
(HampuMep, B NMPOrpaMMHUPOBaHMM, LU(POBOH 31EeKTpoHUKE, 0a3ax NaHHBIX) U OOBSICHUTE, KaK Tam

pa60Ta10T 0a30BbI€ JIOTHYCCKHUE MMPUHIUIIBL.
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3.3 OneHo4HbIe CpeacTBa MO0 AMCUHMIINHE I POMEKYTOYHOM aTTeCTALMH

Bomnpoce! 1J1s1 NIOATOTOBKH K 3K3aMeEHY

1. JlaiiTe cTporoe MareMaTU4eCKOe OMPEEICHNUE MTOHATHS «MHOKECTBOY». OXapaKTepu3ynre
OCHOBHBIE MTOJAXO/bl K HOHUMAaHUIO0 MHOXECTB B MATEMATHKE.

2. [IpuBenure KIIaCCU(PUKAIUIO MHOXECTB o pazIuYHBIM KpUTEPUSIM
(koHeuHbIe/OECKOHEUHBIE, ITyCThIe/HEyCThIe, CYETHBIE/HECUETHBIE U T. 1.). KpaTKo MosICHUTE KaXIbIii THII.

3. [lepeuniciure © MOAPOOHO OMHIIMTE OCHOBHBIE CIOCOOBI 3aJlaHUs MHOKECTB
(mepeuncieHre >JEMEHTOB, OMUCAHHE XapaKTEPUCTUYECKOTO CBOWCTBA, MOPOXKIAIOUINE MPOLEAYPHI).
[TpuBenuTe mpUMEpPHI I KaKI0TO Criocooda.

4. Chopmynupyiite onpenencHue moaMHoKecTBa. OOBSICHUTE PA3HUIY MEXIY CTPOTUM U
HECTpPOTuM BKIOYeHUEM. [IpuBeuTe mpuMepsl.

5. ChopmynupyiiTe ycIoBHe paBEHCTBA ABYX MHOXKECTB. JlokaxkuTte, 4To MHOXKecTBa A 1 B
paBHBI TOTJa U TOJIBKO TOraa, korna ASB u BEA.

6. Yro Takoe MOIIHOCTH MHOKecTBa? CpaBHHUTE MOIITHOCTH KOHEUYHBIX M OECKOHEUHBIX
MHOKECTB. B 4éM 0COOEHHOCTh MOIIHOCTH CYETHBIX U HECUETHBIX MHOKECTB?

7. Haiite ompeneneHus ormnepanuid 0ObEIUHEHHUS, TEPECEUYCHHS M PA3HOCTH MHOXKECTB.
[lepeuncnure ¥ JOKaKUTE OCHOBHBIE CBOMCTBA 3TUX omepanuil (KOMMYTaTUBHOCTh, aCCOLIMATUBHOCT,
JTUCTPUOYTUBHOCTH U T.]1.). [[puBeIUTE UILTFOCTPATUBHBIC IPUMEPHI.

8. Uro noHMMaercs IMOJ YHHUBEpCaJbHbIM MHOXecTBOM? Kak BbIOOp yHHMBEpPCAIbHOI'O
MHO’KECTBa BJIMSET Ha ONepalui HaJl MHOKECTBAaMU (B YaCTHOCTH, HA JIOTIOJIHEHNUE)?

9. OOBsicHUTE HAa3HAYCHHME M TPHUHIIUIIBI IOCTPOCHMs auarpamMm Ditnepa—Benna. [Tokaxwure
Ha IpUMepax, KaK ¢ UX MOMOIIbIO BU3YAJM3UPYIOTCS Ollepallii HaJl MHOKECTBaMHU.

10. Uro 3Ha4MT, 4TO JBa MHOXKECTBA 3KBUBAJICHTHbI (paBHOMOIIHKI)? [IpuBeaute nmpumepsl
HKBHUBAJICHTHBIX U HEIKBUBAJIEHTHBIX MHOXECTB.

11. Jaiite ompeneneHue npsMoro (Jekaprona) Mpou3BeaeHUs MHOkecTB. Kak ompenensercs
MOIIIHOCTH MpsIMOro npousBenenus? [IpuBeanre npumep A JByX KOHEUHBIX MHOKECTB.

12. Jaiite popmasibHOE orpeiesieHue OMHAPHOTO OTHOIIEHUS Ha MHOKECTBaX. UeM oTimyaeTcs
OMHapHOE OTHOIIEHHE HA OJJHOM MHO>KECTBE OT OTHOILIEHUS MEXKIY IBYMS pa3HbIMU MHOXKECTBAMU?

13. Onummre pa3iuyHble crocoObl 3alaHus OMHApPHBIX OTHOLICHHM (IepedyuclieHue map,
MaTpuliia, rpad, XapaKTepuCTUYECKOe CBOWCTBO). [IpuBeaute mpumep OJHOTO M TOTO K€ OTHOIICHWSI,
3aJJaHHOTO Pa3HBIMHU CIIOCOOAMH.

14. Uro Takoe oOmacte ompeneneHus OwHapHOro oTHomeHUs? Kak oHa ompexaensercs
dopmansHO? [IpuBenure mpumep.

15. Yro Takoe o6iacTh 3HaueHUM OuHapHOro oTHouleHus? Kak oHa cBsizaHa ¢ 00JacTbhio

onpenenenus? [IpuBenure mpumep BBIUKCICHUS 00JIaCTH 3HAUCHUM.
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16. OObsicHUTe, KaK OMHAPHOE OTHOILIEHUE MOKET OBITh IMPEICTaBICHO OPUEHTUPOBAHHBIM
rpadom. UTo 03HauUaloT BEpIIMHbI ¥ 1yTH B TakoM Trpade? [TocTpoiite rpad ayis 3a1aHHOTO OTHOIICHHUS.

17. [lepeuncnure OCHOBHBIE CBOWCTBA OWHAPHBIX  OTHOIICHWH  (PeQIeKCHBHOCTS,
CUMMETPUYHOCTh, TPAH3UTUBHOCTH W T.J.). JlaliTe opManbHBIE ONMpENeICHUs] U MPUBEAUTE MPUMEPHI
OTHOIIEHUH, 00JIaar0IIUX U He 00JIaAAlOMMUX KaXKIbIM CBOMCTBOM.

18. Uto Takoe OTHOIICHHE SKBUBAJIEHTHOCTH? JlOKa)KWTe, YTO OHO IMOPOXKIAET pa3OHueHHE
MHOXECTBAa Ha KJIACChl JKBHUBAJICHTHOCTU. [IpuBenuTe mnpumep OTHOIIEHUS 3KBUBAJICHTHOCTU U
COOTBETCTBYIOLIUX KJIaCCOB.

19. [aiite omnpenenieHHE BbICKa3bIBaHUA B JOTHKE. YeM BBICKA3bIBAHHUE OTIWYAETCS OT
MIPOU3BOJILHOTO MPEITIOKECHHUS ?

20. [IpuBenure mo 2-3 mpuMepa NPEUIOKEHUM, KOTOpBIC SBISAIOTCA: a) HUCTHHHBIMU
BBICKA3bIBAaHUSIMU; 0) TO)KHBIMH BBICKA3bIBAHUSIME; B) HE SIBIISTFOTCS BBICKA3bIBAHUSIME (BOIIPOCUTEIIBHEIE,
BOCKJIMIIATEIbHBIE, HEOTIPEACIEHHBIC TTpeAsiokeH s ). KpaTko mosicHUTe BBIOOD.

21. Urto Takoe otpullaHue BbICKa3biBaHMsA? Kak U3MEHAETCS HMCTUMHHOCTHOE 3HAYCHUE
BBICKa3bIBaHUs Npu ero otpunanuu? CocraBbTe TaOIUILy HCTUHHOCTH JJISL OTIEPAIMK OTPULIAHUS.

22. JlaiiTe onpeneneHne KOHBIOHKLIMU ABYX BbICKa3zbiBaHUI. Korga KOHBIOHKIMSI MCTHHHA?
CocraBbTe TaOIUILy UICTUHHOCTH JIJIS1 KOHBIOHKITUH.

23. JaiiTe ompeneneHue IU3BIOHKIIMM JIBYX BBICKa3blBaHWK (Heuckmrovaromieit). Korma
TU3BIOHKIMS ucTuHHA? CocTaBbTe TAOIUILy HCTUHHOCTH.

24. Uro Taxkoe wuMIUIMKalMs BbIcKa3biBaHUM? Kak uHTEprpeTHpyeTcs HUMIUIMKAaLMs B
KkJjaccuueckoi oruke? CocraBbTe TaOIUIy HCTUHHOCTU U OOBSICHUTE «I1apaJOKChl UMIUIUKALIUNY.

25. Uto o03Ha4YaeT SKBHUBAJIEHTHOCTb JBYX BbICKa3biBaHMii? Korma BbICKa3bIBaHUS
sKkBHUBaNIeHTHBI? COCTaBbTE TAOIHIy HCTUHHOCTH ISl 9KBUBAJICHTHOCTH.

26. Urto Takoe coctaBHOE BhICKa3biBaHue? Kak OHO CTPOUTCS U3 3JIEMEHTAPHBIX BbICKa3bIBAaHUI
C TOMOIIBIO JIOTHYECKUX CBsI30K? [IpuBeauTe mpuMep COCTABHOTO BBICKA3bIBaHUS M €ro pa3dopa Ha
KOMITOHEHTEL.

27. Uro HaszpiBaeTcs (OPMYINIONH JOTUKHM BbICKa3bIBaHUN? ONUIINTE CHUHTaKCUC (QOopMyI
(andaBur, npaBuna noctpoeHus). [IpuBeaure mpuMepbl KOPPEKTHBIX U HEKOPPEKTHBIX (hOPMYIL.

28. Korpaa nBe ¢popMyiibl JTOTHKH BBICKA3bIBAHUI HA3bIBAIOTCS paBHOCWIbHBIMU? Kak mokasarth
PaBHOCHJIBHOCTH C TIOMOIILI0 TaOymil ucTUHHOCTH? [IpuBenuTe npumep napbl paBHOCHIBHBIX (HOPMYJT U
JIOKaKUTE UX PABHOCUIIbHOCTD.

a. Uro takoe norudeckoe cieacrteue? Kak nmpoBeputs, siBisieTcs iu Gpopmyia B nornueckum
caeacteueM dhopmyn Ai, Ao,...,An? [IpuBeauTe mpuMep JTOTUYECKOTO CIEACTBUS U IPOBEPHTE €TO.

29. [TepeunciuTe OCHOBHBIE JIOTUUECKHE 3aKOHBI (3aKOHBI e MopraHa, 3aK0OH UCKIIFOYEHHOTO

TPETHEI0, 3aKOH IMPOTHUBOPCYHUA U T.)I.). 3anuiure ux B BUIC (I)OpMy.]'I JIOTHMKH BBICKA3bIBaHUH U KpaTKoO
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MOSICHUTE CMBICIT KaX /10T 0.

30. Urto 3HauMT, 4yTO cUcTeMa OyJeBbIX (yHKUIMH siBisieTcss mosHon? [IpuBenute mpumMepsl
MIOJIHBIX CHCTEeM (Hampumep, {A,V,~}, {—,~} u T.4.). OxapakTepu3yiTe crenralbHbIe KJIACcChl OyIeBBIX
¢yukuuii: coxpaunsitoue 0 (Po), coxpanstomme 1 (P1), mnuneiinele (L), MoHoTOHHBIE (M),
camozBorcTBeHHbIe (S). [laiite onpeneneHus U MpUBEIUTE MO OAHOMY MpHUMEPY (QYHKIMU U3 KaXKIAOTO
KJiacca.

31. Uro Takoe coOCTBeHHBIM Kiacc OyneBblx GyHKIMA? Yem OH oOTIMYaeTcs OT
HecoOcTBeHHOro? [IpuBeauTe nmpuMep COOCTBEHHOTO U HECOOCTBEHHOTO KJlacca.

32. Jaiite ompeneneHue 3aMKHYTOro kiacca OyneBeix (yHkuumii. I[lpuBemure mnpumepsl
3aMKHYTBIX U HE3aMKHYTBIX KJIaCCOB.

33. ChopmynupyiTe ¥ KpaTKO MOSICHUTE TEOpPEMY O 3aMKHYTOCTH kjaccoB Po, Pi, L, M, S.
[Touemy 3Tu K1acchl BaXKHbI B TEOPUH OYyJIEBBIX (PyHKIUI?

34, Chopmymupyiite Teopemy I[locta o momHOTE cuctemsl OyneBbix (ynkmmid. Kak c eé
MOMOIUIbIO IPOBEPUTH MOJHOTY 3aJlaHHON cuctembl? [IpuBennure npuMep NpUMEHEHUs! TEOPEMBI.

35. JaiiTe ompeneneHus NU3BIOHKTUBHON HOpMaiabHOW ¢opMmbl (JJH®D) m KOHBIOHKTHBHOM
HopManbHOU hopMmbl (KHD). Uem onu otnuuarores? [Ipuseaure npumepst JJHO u KHO.

36. Jaiite ompeneneHuss COBEPUICHHOW NM3BIOHKTUBHOW HOpManbHOW ¢opmbl (CAHD) u
COBEpLICHHONW KOHBbIOHKTUBHON HOpManbHOU (opmbl (CKH®). KakoBbl uX OTIMYHUTENIbHBIE YEPTHI IO
cpaBHeHUIO ¢ 00bruHbIMU JIHD 1 KHD?

37. OO0mbscHuTe, noueMy Jro0ast OysieBa QpyHKLUS, HE paBHast ToxaecTBeHHO O (1u 1), MoxeT
obrTh ipencrasiena B CAIH® (v CKH®). Onumute anroputm noctpoerns CJIH® 1 CKH® no tabnuie
HCTUHHOCTH.

38. [Toapo6HO omumute mpomecc cocrabieHuss CAH® n CKH® nns 3amanHoi OyneBoit
(GYHKIMU C MOMOIIBIO Tabmuibl McTUHHOCTH. IlpuBenure momaroBoe pemieHue s (QyHKOUM OT 3
IIEPEMEHHBIX.

39. Hatite popmansHOe ompeneneHue rpada. HazoBure m oxapakTepusyuTe €ro OCHOBHBIC
CoCTaBJIsifoIIME (BepUINHbI, p&Opa, ayru). [lpuBenure rpapuueckyro ULTIOCTPALUIO.

40. CpaBuure noustus rpada, mynapTurpada m nceprorpada. B uém ux npuHUMIIHAIBHBIE
otnuuus? [IpuBeaure npuMepsl Kaxk10ro THIIA.

41. Jaiite onpeneneHust opueHTUPOBaHHOTO (oprpada) u HeopueHTHpoBaHHOTO rpada. Kak B
Ka)KIOM ClTy4yae UHTEPIPETUPYIOTCS CBSA3M Mex Ay BepinHamu? [IpuBenure npumepsl.

42. OOBsicHUTE TOHATHS CMEXKHOCTH M MHIUIGHTHOCTH B Tpadax. Kak oHM onpeaenstoTcs s
BepwnH U p&dep (ayr)? [IpuBenure npuMepbl CMEXHOCTH BEPIINH U MHIMJCHTHOCTH BEPIIMHBI U pedpa.

43. Yro Takoe CTENeHb BEpUIMHBI B HEOPHUEHTUPOBAaHHOM rpade? Uto Takoe MoaycTeneHu

3axoJia ¥ Ucxojia B opueHTHUpoBaHHOM rpade? [IpuBeaure Gopmyabl 1 mpuMeEpbl BEIYUCICHUN.
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44. Knaccudunupyiire BepmmHbl rpada mo ux CTENEHSM U TOJ0XKEHUIO B CTPYKType Trpada
(u3oJUpoOBaHHas, BUCSYAsl, YETHAsI/HEUETHAs CTeNeHb U T.1.). [IpuBennTe npumMepsl.

45. OnumuTe OCHOBHBIE CNOCOOBI 3aiaHus rpadoB (crmucok pédep, MaTpHlla CMEKHOCTH,
MaTpulla MHLIUICHTHOCTH, CIIMCOK CMEXHOCTH). YKaKUTE NPEUMYIIECTBA M HEIOCTATKU KaXKIOro
croco0a.

46. UYro npeacTaBisioT co00M MaTpUIlbl CMEXKHOCTH U MaTpUIbl MHIMAEHTHOCTH Tpada? Kak
110 HUM BOCCTaHOBHTH Ipad? [IpuBenute npumep nocTpoeHust 00eUx MaTpHULL AJIs 3a1aHHOTO rpada.

47. Haiite onpenenenue Mapupyta B rpade. Uem mapmipyt otnudaercs ot mytu? [Ipusenute
IIPUMEPBI MaplIpyTa U MPOCTOr0 MapLIPyTa.

48. JaiiTe onpeneneHus enu U 1ukia B rpade (mpocToi 1emnu, mpoctoro nukia). [lpuseanre
IIPUMEpPBI U OKa)KUTE, KaK OTJIMYUTH LIENb OT LUKJIA.

49. Yro 3Hauurt, uro rpad cBsa3HbBI? Kak omnpenenuts KOMIIOHEHTHI CBS3HOCTH Tpada?
[IpuBenuTe mpuMep CBA3HOTO U HECBSIZHOTO Tpada.

50. Yro Takoe sitneposa nens? Korga rpad coxepxxut siinepoBy nens? lpuBenure nmpumep
siinepoBa rpada.

51. Uro Takoe raMuiabTOHOB LUKI? YeM OH oTimyaeTrcsi oT 3unepoBoil nenu? Ilpusenute
npuUMep TaMUIBTOHOBA Tpada.

52. ChopmynupyiiTe KpuTepuit »ditiepoBoctr rpada (Teopemy Oinepa). Jlokaxwure
HE00XO0IMMOCTh M JOCTaTOYHOCTh ycaoBUi. [IpuBennTe npumep npoBepku rpada Ha 3i1epoBOCTb.

53. Jaiite onpenenenus aepesa u jeca B Teopuu rpados. Ilepeuncinte oCHOBHbIE CBOWCTBA
JIEPEBbEB (CBSA3b YMCIIA BEPLIMH U p&OEp, €MMHCTBEHHOCTh IMyTH MEXAY BeplIMHAMH U T.1.). [IpuBeaure

IpHMeEp JiepeBa U Jieca.

4. MeToauyeckne yKa3aHus JAJs 00y4YAKIHUXCH M0 OCBOCHUI) THCHHUILINHBI

[Ipuctynas Kk HM3y4eHHIO TUCHUIUTMHBI «OCHOBBI MH()OPMAIMOHHOW O€30MacHOCTH», CTYAEHT
JIOJDKEH O3HAKOMHUTBHCSI C CoJiep)kKaHueM JaHHOW «Pabodeit ydueOHON mporpaMMbl JTUCHMILIMHBD) C TEM,
YTOOBI IMETh YE€TKOE MPEJICTABIEHHE O CBOCH padorTe.

B nepByto oueper HEOOX0IUMO YACHUTD 1IeJTb U 33/1a4H U3y4aeMOM JUCUUIUIMHBL, OEHUTh 00beM
MaTepuaia, MO3HAKOMHUTHCS ¢ TPEUI0KCHHON U 1T0100paTh OCHOBHYIO U JIOTIOJTHHUTEIBHYIO JTUTEPATypy,
BBISIBUTH HAMOOJIEE BaXKHBIC MPOOJIEMBI, CTOSIINE 110 BOIPOCAM W3y4aeMOM AUCITUTLIHHBI.

Brinonnenue 3aaHuii oCcyIecTBIsSETCS B COOTBETCTBUU € yU€OHBIM IJIaHOM U mporpamMmon. OHu
JOJIP)KHBI BBITTOJIHATBHCSA B COOTBCTCTBUN C METOANYCCKUMU pCKOMeHI[aL[I/I}IMI/I, BbIJaHHBIMHA
MIpErno/iaBaTesieM, U MPEACTABICHBI B YCTAHOBJICHHBIC MPEIOIaBATEIIEM CPOKH.

PabGortass ¢ ydeOHMKaMu U Y4YEOHBIMH IOCOOHSMH, IIEIECO00Pa3HO 3aKOHCIEKTUPOBATH TOT
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MaTepuai, KOTOPbIi He cOO0IIacs CTYAeHTaM Ha JIEKIHIX.

Ha 3aHATHAX JNEKIMOHHOTO M MPAaKTUYECKOTO XapakTepa CTyAeHTaM iia paboTel TpeOyeTcs:
TeTpaab AJis 3alKUCH JIEKIIUN U 3aJJaHUM.

JUisi yCIIEIIHOTO OBJIAJCHHUS MPOrpaMMOM JUCHHUILIMHBI HEOOXOJUMO BBINOJHATH CIEAYIOIINE
TpeOoBaHUs:

- MIOCEIIATh BCE JICKUMOHHBIE U TPAKTUYECKUE 3aHATHUS,

- BCE paccMaTpUBAEMBIE Ha JIEKUMAX W NPAKTUYECKUX 3aHATHUAX TEMbl U BOIPOCHI
00s13aTeNnbHO (PUKCUPOBATH B TETPALIH;

- B Cllydae MpOMyCKa 3aHATUN MO KaKUM-THMOO MpHUYMHAM HEOOXOAUMO 00s3aTEIbHO
CaMOCTOSITENIbHO U3y4aTh COOTBETCTBYIOLIMI MaTepuan B Moodle, pukcupys 3anucu B TETpaau, a TaKxKe
BBINIOJIHATH IPAKTUYECKUE 3aJaHUSL.

ITogroroBka K 3a4eTy ¢ OLICHKOM OCYLIECTBIISETCS IO NPEACTaBICHHBIM B CIIMCKE OCHOBHOW U
JIOTIOIHUTEIBHOU JuTeparype. PekoMeHyemble auTepaTypa U MHTEPHET-pecypchbl OyayT MOJIE3HBI MPU
BBIIIOJIHEHUH NPAKTUYECKUX 3aJaHUM U JJIs IOATOTOBKH K TECTUPOBAHUSIM.

Meroanueckue peKOMEHIALUU 110 COCTABIECHUIO KOHCIIEKTA

KoHcriekT — CIOXKHBIM CrOCcO0 HW3IIOKEHUsS COJEP)KaHUS KHUTH WIH CTaThbll B JIOTHYECKOHN
MOCJIE0BATENbHOCTH. BHUMATENBHO MPOYMTAUTE TEKCT. YTOYHUTE B CIPABOYHOM JUTEpaType
HenoHATHble cnoBa. [Ipu 3amucu He 3a0yabTe BBIHECTH CIPABOYHbIC JAHHBIE HA IOJI KOHCIIEKTA.
Boizenure riaBHoe, cocTaBbTe IUIaH, MPEICTABIAIOUIMNA COOON MepeueHb 3arojOBKOB, 110/3ar0JOBKOB,
BOIIPOCOB, ITOCJIEI0BATEIBLHO PACKPBIBAEMBIX 3aTE€M B KOHCIIEKTE.

3aKOHCIIEKTUPYHTE MaTepual, 4YeTKO clie[lys MyHKTaM IaHa. [Ipy koHcnekTupoBaHuu crapaiTech
BBIPA3UTh MBIC/Ib CBOMMHU CJIIOBAMM. 3aAIIUCH CIEAYET BECTHU YETKO, SICHO.

[Ipu opopmieHnH KOHCTIEKTa HEOOXOJUMO CTPEMHUTBHCS K EMKOCTH KaXKJJOI0 IPEJIOKEHHS.

Meroanueckue peKOMEHIALUY 110 COCTABIECHUIO OITIOPHOIO0 KOHCIIEKTa

OnopHBIi KOHCIEKT — BHJI BHEAYJUTOPHOW CAMOCTOSITEILHOW paboThl CTyJIEHTa MO CO3/1aHHUIO
KpaTKoil MHGOPMAIMOHHON CTPYKTYpbI, 00001Iat0Iell U OTpa)xarouiel CyTh Marepuaia JIEKIUU, TEMBI
yueOHHUKaA.

OnopHbI KOHCIIEKT — 3TO HawIy4Inast popMa MOArOTOBKU K OTBETY Ha BOIPOCHI.

OcHoBHasl 11€Ib OITIOPHOT0 KOHCIIEKTa — O0JIErYUTh 3allOMUHAHUE. DTalbl COCTABICHHSI OLIOPHOTO
KOHCIIEKTA!

1. U3yuuth MaTepualibl TEMbI, BBIOpATh I[NIABHOE U BTOPOCTETIEHHOE;

2. YCTaHOBUTD JIOTUYECKYIO CBSI3b MEX]y 2JIEMEHTAMU TEMBI;

3. [IpencraBuTh XapakTEPUCTUKY AJIEMEHTOB B KpaTKol (opMme;

4. BblOpaTh OINOpHBIE CUTHANBI JUIsl aKIIEHTUPOBAHUS TJIaBHON HMH(OpManuu U 0ToOpas3uTh B

CTPYKType paboThlI.
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Meroanueckue peKOMEHAAMH 110 MPOXO0KICHUIO TECTUPOBAHUS

TecTupoBanue — 3TO HcCCIEA0BATENBCKUI METOJ, KOTOPBIN NIO3BOJIET BBISIBUTh YPOBEHb 3HAHU,
YMEHUH U HaBBIKOB, CIOCOOHOCTEM, a TaKKe MX COOTBETCTBUE OIPE/ICIEHHBIM HOpMaM YCBOCHHUS, IyTEM
BBIIIOJIHEHMSI UCIIBITYEMBIM Psi/1a CIIEHUAIIBHBIX 3a1aHUM.

CrnenyeT nNoHUMAaTh, YTO TECTOBbBIE 3aJJaHUsI MOT'YT ObITh MPEJCTABIIEHBI B Pa3IUYHbIX (hopMax:

- 3aJjaHus 3aKpBITOM (HOPMBI, B KOTOPHIX OOy4aroIIMCs BBIOMPAET OAMH WM HECKOJIBKO
NpaBUIbHBIX OTBETOB U3 33JJaHHOTO Habopa:

- 3a/laHus Ha JIONIOJHEHUE (OTKPBIThIE 3aJaHus ), TPEOYIOIINE CAMOCTOSATENBHOIO IIOJyUEHUS
OTBETOB:

- 3aJlaHUs Ha YCTaHOBJIEHMS COOTBETCTBHS (C MHOXKECTBEHHBIM BBIOOPOM), BBINIOJIHEHHE
KOTOPBIX CBSI3aHO C BBIABIICHUEM COOTBETCTBUS MEXKY 3JIEMEHTAMU HECKOJIBKUX MHOKECTB:

- 3a/1aHM HAa YCTAHOBJICHUE NPABWIBHOMN IOCIEA0BATEIBHOCTH, B KOTOPBIX OT y4allerocs
TpeOyeT yKa3aTh MOpsI0K ASUCTBUNA WIIM MTPOLIECCOB U IpyrHe. DTarlbl IOATOTOBKH K TECTUPOBAHUIO:

1. BHumarenpHO npouuTaiiTe MaTepuan IO KOHCIEKTY, COCTaBJICHHOMY Ha Y4eOHOM 3aHSATHUM.
[TpounTaiite TOT jx€ MaTepuai 1o y4eOHUKy, ydeOHOMY ITOCOOUIO.

2. Tlocrapaiitece pa3o0paTbcsi C HEMOHATHBIM, B YaCTHOCTH HOBBIMH TEPMUHAMH U
KOHCTPYKLUSMH.

3. OTBeThTE HA KOHTPOJBHBIC BOIIPOCHI AJId CAMOIIPOBEPKH, UMCIOIIUCCA B yqe6HI/n<e, KOHCIICKTC U

4. KpaTko nepeckaxure coiep>kaHue U3y4eHHOT0 MaTepralia «CBOMMHU CIIOBaMI».

5. Belyunre onpeieseHrsi OCHOBHBIX IOHSATHI, YCIIOBHBIE 0003HAYEHHSI, (POPMYIIBI 1 KOHCTPYKITUH.

[ToaroroBka K NpaKTHYECKUM 3aHATHSIM

B xoze moaroToBKM K MPAaKTUYECKUM 3aHATUSAM HEOOXOAMMO M3YYMTh OCHOBHYIO JIUTEpaTypy,
O3HAKOMUTBCS C JIOTIOJIHUTENIFHON JIUTEPATypOid, HOBBIMHU IyOJUKAIUSAMH B TIEPUOJUUECKUX HU3JIAHUSIX,
03HAKOMUTHBCS C MPOrpaMMHBIM oOecriedeHneM. Cremyer 1opadaThiBaTh CBOM KOHCIIEKT JICKIMH, Aeias B
HEM COOTBETCTBYIOIINE 3aIIUCH U3 JIUTEPATyphl, PEKOMEHJOBAaHHO NpenogaBaTeeM 1 IIPeyCMOTPEHHOM
y4eOHOi1 mporpaMmoi.

3akaH4YMBaTh  TOATOTOBKY  CJEOyeT  3aKpelUIeHHeM  MaTrepuana C  UCIHOJIb30BAHUEM
COOTBETCTBYOIIUX MTPOTPAMMHBIX TPOTyKTOB.

Bce npakTuyeckue 3amaHus, MpeayCMOTPEHHbIe pabodell mporpaMMoi, IpeICTaBIeHbl B (OH/IE
OLIEHOYHBIX CPEJICTB M0 TUCLMILIIHHE.

Kpurepun onieHnBaHMs BHITIOJTHEHHBIX MPAKTHYECKUX PaOOT:

- NPaBUWIBHOCTh BBINTOJHEHHUS Pa0OTHl (OTCYTCTBHE (DAKTUUECKHX, JIOTUYECKUX U JPYTUX
o1muo0K);

- IIOJIHOTA BBINIOJITHCHUA pa6OTLI;
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- CBOEBPEMEHHOCTD BBITIOJIHEHHS,

- NPaBUWIBHOCTh OPOPMIICHHS OTUYETA.

3a 3amaHusl, BBIIOJIHEHHBIE MO3KE YCTAHOBIEHHOTO CPOKAa WM C HapyUICHUSAMH TPeOOBaHHUM K
0 OpPMIICHHIO, OIICHKA Ha 0aJlsT CHI)KAeTCS.

[Topsimok opraHu3anuu caMoOCTOSTENFHON pabOTHI CTYIEHTOB

CamocrosiTennbHass ~ paboTa  CTYyIEHTOB  CIIOCOOCTBYET  Pa3BUTHIO  CaMOCTOSITEIILHOCTH,
OTBETCTBEHHOCTH W OPIraHU30BaHHOCTH, TBOPUECKOrO IOAXO0JAa K PELICHUI0 MpobieM ydyeOHOro u
npo¢eCCHOHATBLHOTO YPOBHSI.

Lenbro caMOCTOATENBHOW Pa0OTHI CTYACHTOB SIBJISIETCS: OBJAJICHHE MPAKTUYCCKHUMHU 3HAHHSMU,
npopeCCHOHATBLHBIMI YMEHHMSIMH U HABBIKAMH JICSITEILHOCTH 10 CIIEIUAIBHOCTH, OIBITOM TBOPYECKOH,
UCCIIeIOBATENbCKOM JAESITETbHOCTH.

CamocrosTenbHas paboTa CTyI€HTOB PEIOIaraer:

- CaMOCTOSITEIIbHBIN TOUCK OTBETOB M HEOOXOIMMOI HH(POPMAITUHU B paMKaX N3yIacMbIX TEM;

- BBITOJIHEHHE 33JJTaHHI JJIs1 CAMOCTOSITEIILHOW padOThI, B TOM YHUCIIE TECTOB;

- U3yYCHHE TEOPETUYECKOro U JEKIMOHHOTO MaTepuania, a TakKe OCHOBHOM U

JIOTIOJIHUTEIbHOM JINTEPATYyPhl IIPU ITOATOTOBKE K IIPAKTUYECKUM 3aHATUSAM.

S VYueOHaa JuTepaTypa H pecypchbl HHGOPMANMOHHO-TEICKOMMYHHUKAIMOHHOH CETH
«HuTepHeT»

OcHoBHas JIUTEepaTypa

1. ['ypukos, C. P. OCHOBBI alropuTMH3alKu U IporpaMmmMupoBanus Ha Python : yuebnoe
nocobue / C.P. I'ypuxkoB. — Mocksa : UTHOPA-M, 2023. — 343 c. — (Cpennee npodeccrnoHanbHOe
obpazoBanme). - ISBN  978-5-16-016906-4. - Tekct : onekrponHwii. -  URL:
https://znanium.ru/catalog/product/1927269

2. I'ypukoB, C. P. OcHOBBI anropuTMu3anuu M mnporpammupoBanus Ha Visual C++ :
yuebnoe mocobue / C.P. I'ypukoB. — Mocka : UHOPA-M, 2022. — 515 c. — (Beicmiee
obpasoBanue: bakamaBpuar). — DOI 10.12737/1039154. - ISBN 978-5-16-015500-5. - Tekct :
snekTpoHHbIH. - URL: https://znanium.ru/catalog/product/1039154

3. Hoporos, B. I'. OcHoBbl iporpamMmmupoBanus Ha si3bike C : yueObHoe mocodue / B.T.
Hoporos, E.I'. loporosa ; nox pexa. JI.I'. 'arapunoit. — Mocksa : ®DOPYM : UHOPA-M, 2023. —
224 ¢. — (Cpennee mnpodeccronampHoe obpaszoBanue). - ISBN 978-5-8199-0809-9. - Tekcr :
snekTpoHHbIH. - URL: https://znanium.ru/catalog/product/2010597

4. Konnaes, B. JI. OCHOBBI aITOpUTMHU3ANNN U IPOTPAMMHUPOBAHUS : yueOHOE TTocoowue /

B.J. Konnaes ; mox pen. mpod. JL.I'. I'arapunoii. — Mocksa : @OPYM : UHOPA-M, 2022. — 414 c.
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— (Cpennee mpodeccuonanbaoe odpazoBanue). - ISBN 978-5-8199-0733-7. - TekcT : 31€KTPOHHBIH.
- URL: https://znanium.ru/catalog/product/1735805

JonosHuTEIBLHAS JTUTEPATypPa

1. Ab6apaxmanoB, M. . OcHoBbI s3bIKka nporpammupoBanus Python : yuebHoe nocobue
s CITO / M. U. A6npaxmanoB. — Mocksa : At [Iu Ap Menua, 2023. — 142 ¢. — ISBN 978-5-
4497-2310-9. — TekcT : 3MeKTPOHHBIH // DNeKTpOHHBIN pecypc HU(PpoBOi 00pa30BaTENLHON Cpe/Ibl

CIIO PROFob6pa3zoBanue : [caiiT]. — URL: https://profspo.ru/books/132567

2. Hopoxosa, T. FO. OcHOBBI aNTOpUTMHU3AIIUYN U TTPOTPAMMHUPOBAHUS : Y4eOHOE TTocoOue
s CITO / T. 1O. Hopoxosa, U. E. Unsuna. — CapatoB, Mocksa : [IpodobpaszoBanue, Aii [Tu Ap
Menua, 2022. — 139 c. — ISBN 978-5-4488-1531-7, 978-5-4497-1718-4. — TeKcT : 3ME€KTPOHHBII
// DnexkTpoHHbIN pecypc nuppoBoit odpazoBarensHoi cpeasl CIIO PROFob6pa3oBanue : [calfT]. —

URL: https://profspo.ru/books/122426

3. Cemaxkus 1.I". OCHOBBI aITOPUTMHU3AIMH U IPOrpaMMupoBanusl. [IpakTukym: yueOHOE
uznanue / Cemakun W.I'., [llecrakoB A. II. - Mocksa : Akagemus, 2023. - 144 c. (CnenuanbHOCTH
cpenHero npodeccruoHanbHOro oopasosanus). - URL: https://academia-moscow.ru - Pesxum nocryma:
DnekTpoHHas 6ubnmnoreka « Academia-moscow»

4. Cemakun U.I'. OCHOBBI aIrOpUTMHU3AIMHK M MPOrPaMMHUPOBAHM: yueOHOE H3AaHuE /
Cemakun W.I'., [llectakoB A. I1. - Mocksa : Akagemus, 2024. - 304 c. (CnenuansHOCTU CPEIHEro
npodeccuonanpHoro  obpazosanmsi). -  URL:  https://academia-moscow.ru -  Pexum

JIoCTyMa: NeKTpoHHas OnbanoTeka «Academia-moscowy.

6 MartepunanbHo-TexHH4YecKasi 6a3a, ”HGOPMALMOHHbIE TEXHOJOTHH, IPOrPaAMMHOe o0ecneyeHne

Hu l/lH(l)OpMalll/IOHHbIe ClIPpaBOYHbLIC CUCTEMBI

/Jlna peanuzayuu OucyuniuHvl HEOOX0OUMBbL:
Jlaboparopust «AJITOPUTMHU3AIUHU U IPOTPAMMHPOBAHUS, BKIFOUYAIOIA:
— pabouue cTaHIUU (IIEPCOHANIbHBIE KOMITBIOTEPHI) C XapaKTEPUCTHUKAMHU HE HMKE: MPOIECcop
— Intel Core 15 (unu ananornynsiii AMD), O3Y — 8 I'b, SSD — ne menee 256 I'b;

— CeTeBOe MOJIKIII0YEHUE CO CKOpOCThio He MeHee 100 Mout/c.

Ilpozpammnoe obecneuenue
Onepanuonnsie cucrembl: Windows 10/11, Linux (Ubuntu, CentOS, Astra, Alt)
Cpencta Buptyanuzanuu: Oracle VM VirtualBox, VMware Workstation

Cuctemnoe [10: antuBupycusle pemenus (Kaspersky Endpoint Security, Dr.WEB, ESET NOD32),
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cpencTBa pesepBHoro konuposanus (Acronis True Image, Veeam Backup), yTunutsl 1151 MOHUTOpUHTA
cucreMbl (HWMonitor, AIDA64), uHCcTpyMeHTBI It paboThl ¢ auckamu W pazgenamu (GParted,
DiskGenius).

I1O penaktop nuarpamm (P7-I'paduka, draw.io uaum anamor).

Cuctemsl konTposisa Bepenit (Git, GitKraken nnm ananorn).

[Iporpammuas mnargopma (.NET, Java SE Development Kit, Anaconda3 nnu ananorn).

IO cpena pazpadorku (JetBrains Rider, Microsoft Visual Studio Professional, PyCharm
Professional Edition, IntelliJ IDEA Ultimate, JetBrains WebStorm, Eclipse IDE for Java wim ananorn).

Cpena st pazpabotku rpapudeckux narepdeiicos (Kivy Designer, Qt Designer uinu ananorn).

KnuenT nnst pa6otel ¢ API (Postman wiu anasor).

Odoucueie nakersl: Microsoft Office 365, LibreOffice.

Cucrems! ynpasinenust 6azamu ganubix: PostgreSQL, MySQL/MariaDB, Microsoft SQL Server
(Express-Bepcusi), MongoDB (1151 pa6oTtsl ¢ NoSQL-nanHbIMI).

Inekmponno-ouonuomeunsvie cucmemut (I5C)

1. OnektpoHHo-OmOMMoreunass  cuctema  «IPR SMART»  (CIIO) —  URL:
https://www.iprbookshop.ru/;

2. DnekTpoHHO-O0ubmoreunas cucrema «Jlanb» — URL: https://e.lanbook.com/;
3. DnexkTpoHHO-0nbmoTeunas cucrema «iBooks» — URL: https://ibooks.ru/;
4. OnekTpoHHo-O0ubroTeunas cucrema «ZNANIUM» — URL: https://znanium.ru/.
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