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1. EJIX OCBOEHUA JUCHUIIJINHBI

Llenp ocBOeHMsS ITUCHMIUIMHBI «JluCKpeTHass Marematuka» 3To (opMupoBaHue Yy
oOyyaroIuxcsit 3HaHUH IO OCHOBaM TeOpuM TIpadoB, KOTOpas ILIMPOKO HCHOJIb3YETCs B
COBPEMEHHOM MpaKTHKE MOICTUPOBAHMSA, KaK B YIpPaBICHHH, TaK W B JPYruX 0O0JaCTIX
YeJIOBEYECKOW  JIEATENIbHOCTH;  O3HAKOMJIGHME € OCHOBHBIMM  KOMOHMHATOPHBIMU
KOHpHUrypauusMd ¥ (GOpMyJIaMud NPUTOAHBIMHU [UIS OMHMCAHUS CUTyalluil, HE MOJJAIOLINXCS
ONMCAHUIO TPAJAULIMOHHBIMU CPEICTBAMU KJIACCUYECKOM MaTeMaTHKU. Bce 3TO mO3BOMIAIOT NpU
HEOOXOJUMOCTH AaKTHBHO MCIIOJIb30BaTh COBPEMEHHYIO BBIYHMCIUTEIIbHYI0 TEXHHUKY, HOBBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH.

[Tpu 5TOM 3aaYaMu TUCHUIUINHBI SBIISIOTCS:
® yMEHHE I0JIb30BATHCSI KOMOMHATOPHBIMU (hOPMYIIaMHU;
e 3amaBath rpad ¢ MOMOIIBIO MATPHUI] CMEKHOCTH U MHIUACHTHOCTH;
®  BBHIUMCIIATH MHBAPUAHTHI rpada;
® [IPUMEHSTH AITOPUTMBI JIsl HAXOXKJCHHUSI OCTOBHOTO JIepeBa MUHUMAIBHOTO Beca.

2. MECTO JUCIHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. JlucuumrHa «JluckpeTrHas MaTeMaThKa» OTHOCHUTCS K oOs3aTenbHOM yactu bioka 1.
Jucuurmuael (MOIYJ M), UMEET TECHYIO CBSI3b C IPYTUMU JUCHUTIITHHAMMU.

2.2. B Tabmuie mpuUBEACHBI TMPEANICCTBYIONIME W  TOCICAYIONINE JIUCIMILIAHBI,
HamnpaBlieHHbIE HAa (OPMHUPOBAHME KOMIIETCHIWH NHUCHUIUIMHBI B COOTBETCTBUU C MAaTpHUIEH
kommerennuii OI1.

IIpeamecTByrommue 1 nocjaeAyUue AUCHUININHBI,
HaNpaBJIeHHbIEC HA (hopMHUpPOBaHHE KOMIIETEHNH

No
/ [IpenmiecTByrOMME TUCITUATIITUHBI [Tocnenyromye TUCIUTITUHBI
o/
1. 3HaHUs, NOJIYYEHHbIE HA MTPEABIIYILIEM [Ipoekt 2 xypca
YpOBHE 00pa3oBaHus YucieHHbIE METOIBI

[udpoBbie TEXHOIOTMH OT UHTEPHETA
1o GiokueitHa

Texnonoruu pazpadorku WEB-
CEpBEPOB




3. INTAHUPYEMBIE PE3YJIbTATBI OB YUYEHUS

(OII)
KOMIIETCHIIMH OOYYaIOIUXCSl OMPEACINSAIOTCS TPeOOBaHUSIMU CTAaHJIApTa [0 HAIMPABJICHUIO

[naampyembie  pe3ynbTaThl OCBOCHHUS 00pa3oBaTEIbHON  MPOTpPaMMBbI

noarotoBku  01.03.02 IlpukmagHas wmaremMatuka ©  uHpOpMaTHKa ©u  (QOPMHUPYIOTCS B

COOTBETCTBUM C MaTpuliei kommereHui OI1

Ne Homep/ HaumeHoBaHue B pe3ysabTare uzy4eHnusi AMCUUNIMHBI
n/n HHJIEKC KOMIIeTeHIIU T o0yuaruuecs 10/KHbI:
KOMIIETEeHIIM U (U1 ee 4acTH)
2 3 4

1. OIIK-2 Criocoben OIIK-2.1 O6namaer 6a30BBIMU 3HAHUSMU O
UCIIONIb30BaTh U CYIIECTBYIOIIUX MAaTEeMaTUYECKUX METO/IaX U
aJanTUPOBaTh CHUCTEMax MPOrpaMMHUPOBAHMS
CYILECTBYIOIIIHE OIIK-2.2 Vicionb3yeT u aganTupyer
MaTeMaTUYECKHE CYIIIECTBYIOIINE MATEMAaTHYECKHUE METOIbI U
METOJIbI U CUCTEMBI CUCTEMBI IPOrPaMMUPOBAHUS IS PEILICHUS
IpOrpaMMHUPOBaHUS MPUKJIATHBIX 33]1a4
IUTst pa3paboTKu U OIIK-2.3 YmMeer ucnoap30BaTh
peanu3anuu CYIIECTBYIOIINX MaTEMAaTHUYECKUE AITOPUTMBI
QITOPUTMOB PEIICHUs] | U MAKEThl MPUKIIAJAHBIX IPOrPaMM st
MPUKJIAHBIX 33]1a4 peIIeHNs TPUKJIAIHBIX 3a7a4




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. OFBEM JUCIHUIJIMHBI U BUbI YYUEBHOMN PABOTHI

Buj yueOHoi1 padoThl Bcero yacos Cemectpsl
Ne 1 Ne 2
4acoB 4acoB
1 2 3 4

AyauTopHasi KOHTaKTHasi padora (Bcero) 108 54 54
B tom uuce:
Jlexmmm (J1) 36 18 18
[Tpaktrueckue 3anstus (I13), Cemunapsi (C) 72 36 36
JlaGopaTtopHsie padoTs (JIP)
KonrakTHass BHeaygiuTopHasi paboTra, B TOM 3,5 2 15
qucIie:
NunuBuayanbHble U TPYIIIOBBIE KOHCYIbTAllUH 3,5 2 15
CamocrosiTesibHasi padora o0y4aromerocst 77 25 52
(CPO) (Bcero)
Buinonnenue unousudyanvhvix 3adanuil 14 4 10
Iloocomoska k 3ansmusm (113) 16 6 10
Ioozomoska k mexkywemy koumponio (IITK) 14 4 10
Ioozomoska xk npomescymournomy koumponio (I111K) 16 6 10
Camonoodzomoexa 17 5 12
Ipome:xyTounasi | 3auet c oueHkoi (3a0) 3a0 3a0
arrecrTauus B TOM 4YHCJIe:

[Tpuem 3aueta ¢ 0,5 0,5

OLICHKOM., 4ac

sKk3ameH () ) ]

B TOM YHCJIE:

[Tpuem 3k3., gac. 0,5 0,5

Koncynpranusi, gac 2 2

CPO, uac. 245 24,5
HUTOI'O: O6mas | yacos 216 108 108
TPYA0E€MKOCTh 3a4. ejl. 6 3 3




4.2. COAEP KAHHUE JUCHUIITINHbI

4.2.1. Pa3nesnbl (TeMbl) JUCHUILIHHBI, BUAbI Y4eOHOI 1eATeJTbHOCTH U (POPMBI KOHTPOJIS

Ne HaumenoBanme pa3jaena Buabl yueOHOM qesiTeJIbHOCTH, DopMbI

n/ (TemMbl) TUCHMILIHHBI BKJIIOYasl CAMOCTOSATEIbHYI0 TeKyleil u

1| padory o0yuyarommxcst MPOMEKYTOYH
(B yacax) ol

J | JIP | II3 | CPO | Bcero aTrecTalMu

1 2 3 4 5 6 7 8

Cemectp 1

1. | Pasgmen 1. MHoOXecTBa 2 4 2 8 KonTtponbHere
BOIPOCHI,

MHIUBUAYaJIbHbIE
3a/laHus K
MIPaKTUYECKUM
3aHITHSAM,
TECTUPOBAHUE

2. | Pazgen 2. KomOunaropuka. 4 6 4 14 | KourpomnbHeie
BOTIPOCHI,

WHAWBUIYaJIbHBIC
3aJaHus K
MMPAKTUYCCKUM
3aHATUAM,
TSCTUPOBAHHNC

3. | Paznmen 3. PexyppenTHbie 2 4 2 8 KonTtponbubie

COOTHOIIICHHUS. BOIIPOCHI,
HWHAWBUAYAJIbHBIC

3aJaHusd K
MMPaKTUYCCKUM
3aHATUAM

4. | Pasnen 4. Teopus rpaos. 2 6 2 10 | KonrponbHeie
BOIIPOCHI,

WHAWBUIYaJIbHBIC
3aJaHusd K
MMPAKTUYCCKUM
3aHATUAM

5. | Pazgen 5. MuBapuanTs! rpada. 2 4 4 10 KontposnbHsie
BOHpOCBI,

WHAWBUAYAJIbHBIC
3aJJlaHus K
MPAaKTUYCCKUM
3aHATUAM

6. | Pazgen 6. [lepeBbs u neca. 2 6 4 12 KontponbHere
BOTIPOCHI,

HUHJIMBUyaJIbHbIE
3a7aHus K
MPaKTUYECKUM
3aHATUIM

7. | Pazgen 7. O6xoxs! Tpada. 2 4 4 10 | Kourpombupie
BOIPOCHI,

WHAWBUAYAJIbHBIC
3aJlaHus K
MPAaKTUYCCKUM
3aHATUAM




Paznen 8. Ilimanapubie rpadbr

7 KontponbHsle
BOTIPOCHI,
WHIBHyaJIbHbBIC
3a7aHus K
MPaKTHYECKUM
3aHATHAM,
KOHTpPOJIbHAS
pabora,
TECTUPOBAaHUE

KonrakTHas BHEayIUTOpHAsI
pabora

2 ['pynmoBsie u
WHUBUIYAIbH
bIC
KOHCYJbTaIlU!

IIpome:kyTOUHAs aTTeCTANMS

27 JK3aMeH

HUTOI'O B 1 cemecTpe:

18

36

25

108

Cemectp 2

9.

Paznen 9. Anre6pa jgoruku.
Hopwmanbabie Gpopmbr OyireBbIx
(hyHKIHIIA.

12

15

22 KonTtpombHsle
BOTIPOCHI,
UHAMBUIyaJbHbIE
3a7aHus K
MIPAaKTHYECKUM
3aHATHAM

10.

Pasznern 10. Ucunciaenne
BBICKA3LIBaHUH.

12

15

22 KonTponbubie
BOTIPOCHI,
WHIWBUYaTbHBIC
3a1aHUS K
MIPaKTUYECKUM
3aHATHUSAM,
TECTUPOBAHUE

11

Paznen 11. Ucuncaeuune
MPEIUKATOB.

12

22

35 KonTtpombHble
BOTIPOCHI,
WHIIUBH]yalIbHbBIC
3a7aHus K
MIPAKTHYECKUM
3aHATHAM,
KOHTpOJIbHAS
paborta,
TECTUPOBAHUE

BreaynuropHast KOHTaKTHas
pabota

1,5 I'pynnoseie u
WH/IMBUyaJIbH
ble
KOHCYJIbTallU1

IIpome:kyTOUHAs aTTeCcTANMS

0,5 3auer ¢
OLICHKOM

HUTOI'O BoO 2 cemecTpe:

18

36

52

108

BCEI'O:

36

72

77

216

4.2.2. JIeKIIHOHHBIH KypC

Ne HaumenoBanue HaumeHoBaHue TeMbI Conepxanue gexkuumn | Beero
n/ | pa3geja IUCHUNIHHBI 4acoB
1

1 2 4 5
Cemectp 1
1. | Pa3smen 1. MHuoOXxecTBa Tema 1.1 Teopust mHOKecTB. | CrocoOBI 3aMaHuUs 2




OcHOBHbBIC OIMpCACIICHUS.

MHOKecTBa. Ornepanun
HaJ MHO>KECTBaMH.
OKBHUBAJICHTHBIC
MHOKeCTBa. MOIIIHOCTh
MHO>KECTBA.
AOcTpakTHBIE 3aKOHBI
onepauyi Hajz

MHO)KECTBAMH.
Paznen 2. Tema 2.1 BeiGopk. Bri6opku.
KomOunaropuka OcHoBHbIe HOPMYJIBI Pasmenienus,
KOMOHMHATOPUKH IePEeCTaHOBKH,
coueTaHusi U GopMyIIbl
MoacyeTa ux
koauyecTBa. [IpuHnumn
CYMMBI u
MIPOU3BEJICHUS.
Paznen 2. Tema 2.2 bunom Herorona Bunom HbroToHa.
KomOunaropuka DopMyIibl BKITHOUCHHH- CaoiictBa. OCHOBHBIE
MCKITIOYCHHH TOXIECTBA DOPMYJIbI
BKJIFOUEHHUI-
HCKJIIOYEHUN
Pazmen 3. Tewma 3.1 JIuneitasie Pemenne nuneliHbIC
PeKyppeHTHHe PEKYPPEHTHBIE COOTHOIICHUA | PEKYPPCHTHBIC
COOTHOILICHUS Yucna GuboHaqun cooTHomeHHs Yncaa

dubonagun: GopMyIHL.

Paznen 4. Teopus
rpados.

Tema 4.1 OcHOBHBIE TOHATUS
Teopuu rpados

[TonsiTue
MHIMJEHTHOCTHU U
CMEXKHOCTH.
Onpexesnenue nojJHoro,
JBYIOJBHOTO rpados,
3Be3/1bl. POpMyIIbI
MOJICUEeTa YHCa
MOMEYEHHBIX U
HEMOMEUYCHHBIX Ipag)oB.
MapuipyTsl, Lieny,
LIUKJIbI, KOMIIOHEHTHI.
Ormpezenenne CBI3HOCTH
rpada. MaTpuusl,
aCCOLIMAPOBAHHBIE C
rpadomM: MaTpUILsI
WHIAJIEHTHOCTH U
CMEXHOCTU
Mertpuueckune
XapaKTEPUCTUKHU

rpa¢oB

Pazpen 5. UaBapuaHThI
rpada

Tema 5.1 Onepanuu Hajg
rpadamu VlHBapruaHTHI

rpada

Packpacka rpaga
00beIMHEHHE,
COEIMHEHHUE,
npou3sBeieHue rpagos,
JIOTIOJTHEHHE Tpada
WNuBapuantsl rpada:
BEKTOp CTEIeHeH
rpada, MI0THOCTB,
HETJIOTHOCT,




XPOMATHYECKOE YUCIIO,
yucao XajaBurepa

Paznen 6. [lepeBbs u
JIeca.

Tema 6.1 Ilonsitue nepena,
jieca, NapoCoYeTaHUs

OcHoBHbIE POPMYIIBI
JUIsI IEPEBBEB U JIECOB
®opmyiel Kanu u
Kupxrocda ans
HAXO0XICHHUS
OCTOBHBIX JIEPEBHEB
Aunroputmsl [Ipuma u
Kpackana

Pasznen 7. O0xonsl
rpada.

Tema 7.1 DitsiepoBbl
rpadsl ['aMUIBTOHOBBI

rpadsl

DiinepoBsl Tpadbl:
oTmpeseNieHus ,
CBOIICTBa, aJIrOPUTM
dnepu.
["'aMuIBLTOHOBBI
rpadbl: onpeneIcHus,
JIOCTaTOYHBIE YCIOBUS

Paznen 8. [lnanapusie
rpadsl

Tema 8.1 ITnockue n
IIaHapHbIe Tpadbl

[ToHsiTHE TIIIOCKOTO U
1aHapHoro rpada,
rpanu rpada, popmyna
Diinepa, Kputepuin
TJIaHAPHOCTHU

HUTOI'O gacos B 1 cemecTpe:

18

10.

Paznen 9. Anrebpa
noruku. Hopmanbhbie
(hopMBI OyNEeBBIX
GhyHKIHHA.

Tema 9.1 Bricka3piBanus u
JIOTUYECKHE OTepaIuy Hal
HUMH.

Onpenenenue
BBICKa3bIBaHUU U
JIOTUYECKUX
OIEepPALHM.
Jlornueckue onepanuu
HaJ[ IByMsI
BBICKA3bIBAHUSIMU.
Omnpenenenue
bopmyIbl 1
noA(GopMyIIbI.
[IpaBuno paccTaHOBKH
CKOOOK ¥ BBITIOJIHEHUS
JIOTUYECKUX
onepanuii.

11.

Paznen 9. Anre6pa
noruku. HopmanbHbie
(hopMBI OyNeBBIX
byHKIUA.

Tema 9.2 TTosiHBIE CUCTEMBI
JIOTHYECKHX OTeparinii.

ITonsiTe nosHOM
CHUCTEMBI JIOTHYECKUX
onepanuit
(o6ocuoBanwme). [lonsaTue
OyneBoit QyHKIHH.
Teopema o uncne Bcex
OyJeBbIX QYHKIHIA OT N
MEpPEMEHHBIX.

12.

Paznen 9. Anrebpa
noruku. HopmanbHbie
(hopMbI OYJIEBBIX
byHKIUA.

Tema 9.3 CosepiieHHBIE
HOpMaJIbHbIE (HOPMBI
OyJeBBIX PYHKINH.

Paznoxenue OyneBbIx
¢byHKUMH 110
nepeMeHHbIM. [ToHsiTHE
COBEPILEHHOMN
JIU3bIOHKTUBHOU
HOpMaJIbHOU popMBI
(c.iuH.d.)m

IU3BIOHKTHBHOM




HOPMaJIBHO# (POPMBI
(m.H.¢.). TaGaaHEBIH
CHoco0 MOCTPOCHHS
c.1.H.(p. 1 mocTpoeHue
ILH.Q. ¥ c.I.H.Q. C
MOMOIIHIO
IKBHBAJICHTHBIX
npeoOpa3oBaHU.
[ToHsiTue coBepIieHHOMN
KOHBIOHKTUBHOU
HOpPMaJIbHOH (popMBI
(c.kH.p.)H
KOHBIOHKTUBHOM
HOpMaJIbHOH (hopMBI
(x.H.0.). ITocTpoeHue
c.K.H.(. 1o Tabnure
HUCTHUHHOCTHU U C
MOMOIIBIO
SKBUBAJICHTHBIX
npeoOpa3oBaHH.

13.

Paspen 10. Ucuucnenue
BBICKA3BIBAHUMN

Tema 10.1 OcHoBHBIE
MMOHATHS UCUUCIICHUS
BBICKa3bIBAaHUM.

ITousrtue BrIBOIA
(JTormaeckoro
caenoBaHus). AKCHOMBI
HCYHUCIICHHUS
BbICKa3biBaHuM. [IpaBuiia
BBIBOJA (3aKITIOUCHHUS,
OTpHUILIAHHUS,
KOHTPaIo3UIUHY,
pacuIMpeHHON
KOHTPAIO3UIIHH,
CHUJUIOTU3Ma, BBEJICHUS U
yAaneHus TU3bIOHKIINH,
BBEJICHHUE U yJJaICeHNE
KOHBIOHKITUH).

14.

Paspen 10. Ucuucnenue
BBICKA3bIBAaHAN

Tema 10.2 Teopema
nenykumu. JlokasarenscTBo
YMO3aKIIFOUEHHH.

Ormpenenenue
BBIBOAMMOM (POPMYJIBI.
Teopema nepykuuu (18e
(hOpMyIHPOBKH).
[Ipumepst
JIOKa3aTesIbCTBa
YMO3aKJIIOUEHUH.

15.

Pasnenll. Ucunciaenne
MIPEINKATOB.

Tema 11.1 OcHOBHEIE
MOHATHUSA UCUUCICHUS
MIPEAUKATOB

HenocrarouHnocts
JIOTUKU BHICKa3bIBAHU.
Oo11iee ornpeneneHme
HCYHCIICHHS
MIPEIUKATOB.
BrickasbiBaTensHas
¢dopma. [TousTust Tepma
U npearkaTta. KBaHTOpPBI
1 HOPMYJITBI UCUUCITICHHS
npenukatoB. CBOOOHBIC
Y CBSI3aHHBIC BXOXKICHUS
nepeMeHHbIX. [IpaBuna
OTpHUIAHHS
npeIoxKeHnd (popmya)
C KBAaHTOPaMH.

16.

Pazpen 11. Ucuucaenue

Tema 11.2 Teopuu nepBoro

[TocTpoenue

10




IIPEAUKATOB. nopszaka. ApumMeTrnka. (opManbHBIX TEOpHil.
ITepeueHsb JTIOrHYECKUX
akcuoM. IIpumepst
TEOPUil IIEPBOTO
mopsinka. Apudmernka
(coOcTBEeHHBIE
akcuoMmsl). Meton
MaTEMAaTHYCCKOU
HWHAYKIWHA.
HUTOI'O gacosB B 2 cemecTpe: 18
BCEI'O uacos: 36
4.2.3. JIaGopaTopHbIii IPAKTHUKYM (He MpeayCMOTPEH)
4.2.4. llpakTuyeckue 3aHATHA
Ne HaumenoBanue HaumenoBanue Conepxanue Bcero
n/ | pasgeJia IUCHUIIMHBI | MPAKTHYECKOr0 3aHATHSA NPAKTHYEeCKOro 4acoB
n 3aHATHS
1 2 3 4 5
Cemectp 1
1. | Pasgen 1. Onepanuu Haj Croco05! 3a1aHust 4
MHuoxxecTBa. MHO>KECTBaMU MHO’KECTB, Ollepaliu
00beIMHEHHS,
nepecedeHusi, pa3HOCTH
U JIEKapTOBO
MIPOU3BEICHUS HaJ
MHO>KECTBaMU KaK
JTUCKPETHBIMU, TaK U
HEIMPEPHIBHBIMU.
Juarpammel Diinepa-
Benna, abcTpakTHbIe
3aKOHBI /111 MHOKECTB B
JI0Ka3aTeNIbCTBE
TOKJIECTB.
2. | Pazgen 2. Bri6opku. OcHOBHBIE Bri6opku. Pa3merenus, 4
Komb6unaropuxka (hopMyJibl KOMOMHATOPUKU | IIEPECTAHOBKH,
coueTaHusi U (OPMYIBI
nojicyeTa 170'¢
KonuyecTBa. [Ipuniun
CYMMBI M IPOU3BEJICHUSI.
3. | Pa3znmen 2. bunom Herotona bunom HrerotoHa. 2
KomOunaropuka CgotictBa. OCHOBHBIE
TOKJECTBA
4. | Paznen 3. JIunelinble peKyppeHTHbIE | Pemenue nuHeiHble 4
PexyppeHTHBIE COOTHOILUEHUS PEKYppPEHTHBIE
COOTHOIIIEHUS COOTHOILIEHUS
5. | Paznmen 4. Teopust OCHOBHEIE TOHATHA Tloustue 6
rpados. Teopuu rpagos WHIIMJICHTHOCTH U
CMEKHOCTH.
Onpenenenue NoJHOTO,
JIBYJIOJIBHOTO rpagos,
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3Be3bl. DopMyIIbI
[I0/ICYETa YUCIIa
MOMEUYEHHBIX U
HEMOMEUEHHBIX TpagoB.
MapuipyTsl, Lenw,
IUKIIbI, KOMITIOHECHTHI.
Omnpenenenue CBI3HOCTU

rpada.

6. | Pazmen 5. WNuBapuantsl rpada WuBapuantsl rpada: 4
WNuBapuanTsl rpada BEKTOp CTereHei rpada,
IUIOTHOCTb,
HEIUIOTHOCTb,
XpOMaTHYECKOE YUCIIO,
yucao XaJaBurepa.
7. | Pazgen 6. llepeBbss u | Anroputmsl [Ipuma u Anropurmbi TTpuma u 6
jeca. Kpackana Kpackana s
Haxoxaenus OMB
8. | Pazmen 7. O6x0mab1 DiinepoBsl rpadbl DiinepoBsl rpadsor: 4
rpada. oTpeeNeHus ,
CBOICTBa, aITOPUTM
dnepu.
9. | Paznen 8. [Inanapusie | ITnockue u rranapHbie [TonsTHE TLIIOCKOTO U 2
rpads rpagsl IIaHapHoro rpada,
rpanu rpada, popmyna
Diinepa, KpuTepuit
TJIAHAPHOCTH
HUTOI'O gacos B 1 cemecTpe: 36
2 cemecTp
10. | Pa3nen 9. AnreGpa Bricka3biBanus, Jlormueckue onepanuu: 4
noruku. HopmaneHele | oruyeckue onepauuy, OTpHIIaHUE,
(dhopMbI OyIIEeBBIX TaOJIHUIIBI UICTUHHOCTH. KOHBIOHKIIHS,
b yHKITHIA. JTU3BIOHKIINS,
UMIUTHKAITHS,
HKBHUBAJICHITHSI.
@opMyIIBI, COCTABICHUE
TaOJIUI] HICTUHHOCTH.
11. | Pa3nen 9. Anre6pa Jloka3aTenbCcTBO OcHoOBHbIE 4
noruku. HopManbHbIe | TOKISCTBEHHBIX PABEHCTB | PABHOCHUIBHOCTH
(dhopmbI OyIIEeBBIX anreOpsl BRICKa3bIBAHUH. anreopsl
byHKUINH. BBICKA3bIBAaHUM.
[Ipeo6pa3zoBanue
dbopmyn 6e3 Tabnuig
WUCTHHHOCTH.
JlokazarenbcTBO
HKBUBAJICHTHOCTH
bopmyn 1BymMs

crocodaMu: 1o
TabIMI[aM UCTHHHOCTH H
C ITOMOIIILIO0
npeoOpa3oBaHuil.
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12. | Paznmen 9. Anrebpa
noruku. HopmanbsHbie
(hopMbI OyIIEBBIX

byHKUIN.

CoBepiieHHas
AU3BIOHKTHUBHAas
HOpMallbHas popma.
CosepiieHHas
KOHBIOHKTHBHAs
HOpMaJbHas Gopma.

[Toctpoenue
COBEPILICHHOU
IU3BIOHKTUBHON
HOpMaJIbHOU (hOPMBI
JIBYMsI CIIoco0aMu: 10
Ta0JINIIE UCTHHHOCTH U
peoOpa3OBaHUSIMHU.
[Toctpoenue
COBEPIICHHOU
KOHBIOHKTUBHOU
HOpMaIbHOU (HOPMBI
JIBYMsI cIioco0aMu: o
TabJInIle UCTUHHOCTH U
peoOpa3OBaAHUSIMU.

13. | Pazmen 10.
Hcuuciaenue
BBICKA3bIBaHUH.

Jlorndeckoe ciegoBaHue.
JlokazaTenbCcTBO
MPaBUJILHOCTH
YMO3AKITIOUYCHUH.

[Iposepka
MPaBUJILHOCTH
YMO3aKJIFOUEHHUS C
ITOMOILBIO JIOTHYECKOTO
CJIEIOBAHMSI.

14. | Pazmen 10.
Hcuucnenue
BBICKA3bIBAHUMN.

BriBojx Bcex ciencTBuil u3
ITAHHBIX OCBUIOK.
CamocrosiTenbHas padora.

OcHoBHbIE NpaBUIa
BBIBOJIA B MCUMCIICHUH
BBICKa3bIBaHUM. BEIBOT
BCEX CICIACTBHI M3
JTAHHBIX ITOCBLIOK.

15. | Pasmen 11.
Hcuuciaenue
MIPEAUKATOB.

[Ipenukatebl, KBaHTOPBI,
¢dopmynbl. OTpunianue
MPEIJIOKEHUN C
KBAaHTOpPaMH.

[TpuMepbI IpeIuKaToB,
KBaHTOPOB, ()OPMYIL.
CBobOoHbIC U
CBSI3aHHBIC BXOXKICHHS
MIEPEMCHHBIX B
(bopMyIIBI.
[TpeoOpa3oBanue
MPEJIOKEHUH C
KBaHTOPaMH.
[Toctpoenue
UHTEepHpeTauii Gopmy
HCUHCIICHUS
MIPEIMKATOB.

16. | Pazmen 11.
Hcuucnenune
MPEUKATOB.

Merton MmaTeMaTUYeCKOU
WHIYKIUH.

dopmanpHas
apupMeTHKa.
JlokazaTenbpCTBO
CBOMCTB Ha MHOXECTBE
HaTypaJbHBIX YHCET
METOJI0OM
MaTeMaTUYECKOM
WHIYKIUU.

HUTOTI'O yacoB Bo 2 cemecTpe:

36

BCEI'O yacoB:

72
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4.3. CAMOCTOSATEJIBHASA PABOTA OBYYAIOHIETI'OCA

Ne HanmeHnoBanme Ne Buasr CPO Bcero
n/n pasaeina (TemMbl) n/n 4yacoB
JUCHMILJINHBI
1 2 3 4 5
Cemectp 1
1. Pazgen 1. Muoxecrtsa 1.1 IIpopabGoTka JeKIuit - BKIIIOYAET YTCHHC 2
KOHCIIEKTa JICKIINH, npodeccuoHaNnbHON
JUTEPATYPHI, MEPUOTTUECKIX W3JaHUH.
[ToaroToBKa K MPAKTHYECKUM 3aHSITHSIM.
2. Pasznen 2. 2.1. | [IpopaboTka JEKIUI - BKIOYAET YTCHHUC 4
Kom6unaTopuka KOHCIIEKTa JICKIINH, npodeccuoHanbHON
JTUTEPATYPHI, MEPUOTTUCCKUX W3JaHUH.
_ IToaroToBKA K MPAKTHYSCKUM 3aHSITHSM.
3. Pasnen 3. Pexyppenthsie | 3.1. | IlpopaGoTka jekumii - BKIIOYaeT 4YTEHHE 2
COOTHOILIEHUS KOHCIICKTa HCKHI/Iﬁ, HpO(bCCCI/IOHaJ]I)HOI\/'I
JTUTEPATYPHI, MEPUOTTUCCKIX W3JaHUH.
IToaroTOBKA K MPAKTHYESCKHM 3aHSTHUS.
4, Paznen 4. Teopus 4.1 [IpopaGoTka JieKIMH - BKIOYACT YTCHUE 2
rpados. KOHCIIEKTa JICKIINH, HpO(i)CCCI/IOHaJIBHOVf/'I
JTUTEPATYPHI, MEPUOTTUCCKUX W3JaHUH.
Brinonnenue JIOMAIIHUX 3a1aHUM no
MPAKTUYCCKUM 3aHSATHSL..
5. Paznen 5. UuBapuaHThI 5.1 IToaroroBka K NPaKTUYECKUM 3aHATUSL. 4
rpada
6. Pasnen 6. JlepeBbs u 6.1 HccrnenoBarensckass pabota ©  ydacTue B 4
jeca. HAYYHBIX CTY/ICHYECKHX KOH(EpEeHIIUSX.
IToAroTOBKA K MPAKTHYSCKUM 3aHSITHSM.
7. Paznen 7. O6x061 7.1 IMpopaboTka JieKIMi - BKJIIOYAET YTCHHUE 4
rpada. KOHCIIEKTa JIEKIIHH, npodeccuoHaNbHON
JUTEPATYPHI, MEPUOTTUECKUX W3JaHUH.
IToAroTOBKA K MPAKTHYECKUM 3aHITHSM.
8. Pazpnen 8. [lnanapueie 8.1 Uccnenoparensckass pabota W ydacTue B 3
rpadsl HAYYHBIX CTY/ICHYECKHX KOH(EpEHIUSIX.
IToaroToBKA K MPAKTHYECKUM 3aHITHSAM
HUTOI'O yacos B 1 cemectpe: 25
9. Paznen 9. Anrebpa noruku. | 9.1. | IIpopaboTka nekuunii - BKIIOYaEeT YTEHHE 5
HopmMmasbhbie popmbl KOHCIIEKTa JIEKIIUH, MPo(hecCHoHaIbHON
OyneBbIX (PyHKIUH. JUTEPATYPHl, IEPHOINIESCKUX U3AAHUI.
[ToaroToBka K NpakTHYECKOMY 3aHSITHIO.
9.2. M3yuenune xoHcnekTa aeknuid. [loaroroBka x 5
MPAKTUYECKOMY 3aHSTHIO.
9.3. | Pabora c JIeKUMOHHBIM MaTepUaJIOM, TIOUCK U 5
0030p JIUTEpaTyphl U SINEKTPOHHBIX UCTOUHHKOB
WHPOPMAIIUH TT0 TEMe JISKIIUH. BrimonHenne
JIOMAaITHUX 3aJlaHui.
10. Pasnen 10. Ucuncaenune 10.1 | PabGota ¢ JeKIIMOHHBIM MaTEPUAIIOM, ITIOUCK H 5
BBICKa3bIBAHHH. 0030p JIUTEpaTyphl U SINEKTPOHHBIX UCTOUHHKOB
WHPOPMAIIUH TT0 TEMe JISKIIUH. BrimomHenne
JIOMAIITHUX 3a/IaHHH.
10.2 | U3yuyeHne KOHCIEKTa JEKIUH IS BBITOTHEHUS 10
WH/IMBUIyalIbHBIX 33J1aHuH Ha
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CaMOCTOSTCIILHON pa60Te.

11. | Pazmen 11. Ucuncnenue 11.1 | [IpopaboTka NeKIHH - BKIIOYAET YTCHUE 10
NpeIUKaTOB KOHCIIEKTa JICKITHH, TpodecCHOHaTLHOMI
JIUTEPATYPHI, IEPUOTUICCKUX H3IaHUH.
Brimonnenue JoMalIHux 3aJaHui.
11.2 | BeimosnHeHHE 33/1aHUS IO BapHaHTaM Ha 12
CaMOCTOSITETTFHON paboTe, MOATOTOBKA K
TECTUPOBAHHMIO 110 BCeM paszzaeiniaM. [loarororka
K 3a4eTy.
HUTOI'O yacos B 2 cemecTpe 52
BCEI'O yacoB 77
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5. HEPEYEHb YYEBHO-METOIMYECKOI'O OBECHEYEHWS JJI51
CAMOCTOATEJBHOU PABOTHI OBYYAIOIUXCA 11O JUCHUIIJIMHE

5.1. Meroanyeckue yKa3zaHusi VISl NMOATOTOBKH O0Y4YalOIIUXCH K JIEKIHOHHBIM
3aHATHAM

OcHOBHBIMU (popMaMu 00y4eHHUsl Teopuu rpadoB U KOMOMHATOPUKH SIBJISIOTCS JIEKIUH,
NPaKTUYECKHE U KOHCYIbTALINH, a TAK)KE CAMOCTOSATENIbHAS padoTa.

BeaymuM MeTonoM B JIEKIMM BBICTYNAET YCTHOE H3JIOXKEHHE y4yeOHOro Martepuana,
COITPOBOJKIAOIIEECS JIEMOHCTpalueil BUACODUIBMOB, CXEM, IJIAKaTOB, IMOKAa30M MOJIENEH,
npuOOPOB, MAKETOB, UCIIOJIb30BAHUE MYJIBTUMEINA AMapaATypH.

Jlexuus siBIsieTCs HCXOAHOM (hOpPMOIi BCcero yueOHOro Mmporecca, urpacT HalpaBJIsSIFOIYEO
U OPraHU3yIOUIYI0 POJIb B CAMOCTOSITEIbHOM H3y4eHHM IpeaMmera. BakHeHIuas poiib JIEKLUU
3aKJIF0YAETCS B JIMYHOM BO3JIEHCTBUU JIEKTOPA HA Ay JUTOPHUIO.

Ha siekuusix packpbIBarOTCsl OCHOBHBIE TEOPETHUYECKHE ACIEKThl, IPUBOAATCS MPUMEPbI
peann3aluy Ha MPaKTUKE, OCBELIAETCS JOCTUTHYTHIN YPOBEHb (POpMaIU3aluu AESITEIbHOCTH 110
aBTOMAaTH3allM1 SKOHOMUYECKHX IPOLIECCOB.

OcBoeHMEe OUCHMILIMHBI ITPEIoiaraeT Ciaelytolle HallpaBieHus padoThl:

- U3y4eHHe MMOHATUIHHOIO anmnapara JAUCHUIUIMHBL;

- U3y4YEHHE TEM CaMOCTOSITENIbHOM MOATOTOBKH 110 Y4EOHO-TEMATUYECKOMY IUIAHY;
- paboTy HaJl OCHOBHOM U JIOTIOJIHUTENILHOMN JINTEPaTypOi;

- U3y4YEHHE BOIIPOCOB /Il CAMOKOHTPOJIS (CaMOIIPOBEPKH);

- CaMOIOJIrOTOBKA K IPAKTUYECKUM U APYTMM BUAAM 3aHATHIH;

- CaMOCTOsATeNIbHAs paboTa 00ydarouierocs Npyu NOArOTOBKE K 9K3aMEHY;

- caMoCTOsTeNIbHAs paboTa 00yJaronierocsi B On0ImoTeke;

- U3y4eHHe CaliTOB MO TeMaM JUCLUILIUHBI B ceTH «VHTepHeT».

Tpebyercs TBOpUYecKOoe OTHOIIEHHE M K CaMOM IporpamMMe ydeOHOro Kypca. Bompocsr,
COCTABIIAIOLIME €€ CoJepXkaHue, OOJaJaroT pa3HOM CTENEeHbI0 BaXHOCTH. EcTh BOIpPOCHI,
BBITMOJHSAIONINE (YHKIMIO JIOTUYECKOM CBSI3KM COJEP)KAHUS TEMbl M BCETr0 Kypca, HUMEIOTCS
BOIIPOCHI ONMCATEIBHOIO WM Pa3bsICHUTEIBHOIO XapakTepa. Bce aTu BOMpOCH HE COCTABIIAIOT
CyTH, NOHSITHUMHOIO, KOHIENTYaJIbHOTO COJEp>KaHUs TE€Mbl, HO HEOOXOAMMBI AJIs LIEJIOCTHOTO
BOCTIPHATHSA H3y4daeMbIX MpobseM. [IpopaboTka IEKIMOHHOIO Kypca SBISETCS OJHOW H3
BaXHBIX aKTHBHBIX (hOpM camocTosTeNnbHOM paboThl. Jlekuus mnpernopaBarenss HE SIBISETCS
03BYYEHHBIM Y4EOHHKOM, a MPEICTaBIISAET IJI0J €ro MHIUBUAYaJIbHOrO TBOpuecTBa. OH YMTaeT
CBOIl aBTOPCKMH KypC CO CBOEH JIOTUKOH CO CBOMMH TEOPETUYECKUMHU U METOAMYECKUMHU
NOAXO0JaMHU. JTO JeNlaeT JEKUMOHHBIH Kypc KOHKPETHOIO IMpenojiaBareisi MHAUBHUAYaJIbHO-
JUYHOCTHBIM COOBITHEM, KOTOPBIM BpsIZ JI oOyyarolieMy CTOUT npeHebdperats. Kpome toro, B
CBOMX JIEKIMSIX MpEnoJiaBaTellb CTPEMUTCS MPEO0JIETh MHOTHME HEAOCTaTKH, MPHUCYIIHe
ONyOJIMKOBaHHBIM y4eOHUKaM, yUeOHBIM MMOCOOUSAM, JIEKIMOHHBIM KypcaM. KonndecTBo 4acos,
OTBEJIEHHBIX JUIsSl JIGKIIMOHHOTO Kypca, He MO3BOJISIET peau30BaTh B JIEKIMSIX Bcel yueOHOM
nporpaMmel. Mcxoast u3 3Toro, KakJplil JIEKTOpP CO3LAET CBOK TEMATHKY JEKLUH, KOTOPYIO B
YCTHOM WJIM MHUCBMEHHOM (opme mpeacTaBisgeT oOydaroluMcs MpHU MepBoM BcTpeue. BaxkHo
HOHATH, YTO JIEKIUS €CTh CBOeoOpasHas TBopueckas (opma camocTosTeabHON padoTsl. Hamo
NBITaThCA CTAaTh AKTHUBHBIM COYYACTHUKOM JIEKIIMU: TyMaTh, CPAaBHUBATh HU3BECTHOE C BHOBb
MI0JIy4a€MBIMH 3HAHUSMHU, BOMTH B JIOTUKY U3JIOKEHUsI MaTepuaia JEKTOPOM, IO BO3MOXXHOCTH
BCTYNATh C HUM B MBICICHHYIO IIOJIEMUKY. BO Bpems JIEKIIMM MOYKHO 3aJaTh JIEKTOPY BOIPOC.
Bonpocel MOHO 3a/1aTh U BO BpeMsl IiepephiBa (MMCbMEHHO WM YCTHO), a TaKXkKe MOocie JIEKINU
WIN TIepe]] HadyaioM ouepeaHoi. Jlekrop Haiiner ¢popMbl U CIOCOOBI pearupoBaHus Ha BOIPOCHI
o0ydJaronuxcs.

5.2. MeToauyeckne yKa3aHHs I MOATOTOBKHM O00YYalOIIUXCS K JIa0OpaTOPHBIM
3aHATUAM (HE IPETyCMOTPEHO)



5.3 Meroauuyeckue yKa3aHusl /Uil MOATOTOBKH O0YYalOIIUXCH K NPAKTHYECKUM
3aHATHAM

B mpomecce MOArOTOBKM W TMPOBEACHUS TPAKTUUECKUX 3aHATUH, oOydaromuecs
3aKpeIUISIOT TOJy4YeHHbIE paHee TEeOpeTUYECKWe 3HaHus, MpUOOPETaloT HAaBBIKU UX
MPAKTUYECKOr0 MPUMEHEHHUS], OTBIT PAlMOHAILHON OpraHu3aiuu y4eOHoil paboThl, TOTOBSTCS K
claye 3a4era, SK3aMeHa.

B Havanme cemectpa oOyuaromuecsi MOJIy4arOT CBOJIHYIO HHGpopMmanuio o (opmax
npoBeeHUs 3aHATUH U (opMax KOHTpoJs 3HaHUU. Torga e oOydarommMes IpeaoCTaBIseTCs
CIIUCOK TEeM JICKIIMOHHBIX M TPAaKTHUYECKUX 3aJaHWii, a Takke Temaruka pedepartoB. Kaxmoe
MPAKTUYECKOE 3aHATHE IO COOTBETCTBYIOIICH TEMaTHKE TEOPETHYECKOro Kypca COCTOUT W3
BOIIPOCOB JUIsl TOJTOTOBKM, HAa OCHOBE KOTOPBIX IPOBOJUTCA YCTHBIA OMPOC KaXKIOTO
oOyuaromierocsi. Takke Mociie M3y4eHHs KaKIOro pasjena i 3aKpeIuIeHUs MPOEIeHHOTO
MaTepuaia pelarT TECThl, AeNalT pedepaTuBHbIE PadOTHI MO JOMOJHUTEIBHBIM MaTepuaiam
Kypca.

Hcnonb3ys NeKIIMOHHBIN MaTepuall, yueOHUKH, TOTOTHUTENbHYIO JINTEPATYPY, MPOSBISL
TBOPYECKUN MOAX0J, OOYYAIOIIMICS TOTOBUTCS K MPAKTUYECKUM 3aHSATHSM, pacCMaTpUBasi UX
KaK TIOTIOJTHCHUE, YIITyOJICHHEe, CHCTEMATH3AIUIO0 CBOMX TCOPETHUSCKUX 3HAHWH. OO0yJarommiics
JOJKeH MPUNTH B AKaJEMHIO C IMOJHBIM OHUMaHUEM TOTrO0, YTO CAMOCTOSITENIbHOE OBJIa/ICHUE
3HAHUSIMU SIBJISIETCS TJIABHBIM, OMpENestomuM. M3yueHne Kaxaoil TeMbl claeayeT HauuHATh C
BHUMATEJIBHOTO O3HAKOMJICHHS C HabopoM BoIpocoB. OHM OPHUEHTUPYIOT OO0ydYaromerocs,
MOKA3bIBAIOT, YTO OH JOJDKEH 3HATh MO JIaHHOW TeMe. Bompochl TeMbl Kak Obl HAKJIabIBAIOTCS
Ha COOTBETCTBYIOIIYIO TJIaBY M30paHHOTO y4eOHHMKA WM y4eOHOTro mocoOus. B urore moimkHO
OBITh SICHBIM, KaKHE€ BOIMPOCHI TEMbl MPOrpPaMMbl Y4eOHOrO Kypca, U C Kakod TIyOMHOM
PACKPBITHI B IAaHHOM y4eOHOM MaTepHalie, a Kakue BOoOIIe OMmyeHbI

TunoBoi IIaH NPaKTUYECKUX 3aHATUN:

1. U3noxeHue npemnogaBaTeieM TEMbI 3aHITHsI, €ro Leel 1 3a1ad.

2. Beiaua mpenoiaparenieM 3aianusi 00yJaroImmumMcsi, HEOOXOIUMbIE TTOSICHEHHS.

3. BrimonHeHue 3amgaHus OOy4YalOUIUMHCS 104 HAOJIOJCHHEM TpernojaaBaress.
OOcyxenue pe3ynbTaToB. Pesrome mpemnoaBarersi.

4. O011ee MoABEICHUE UTOTOB 3aHATHS MPETOaBaTeIeM U BblJlaua JOMAIIIHETO 3aaHusl.

OOyyaromuiics IpyU MOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO MOKET KOHCYJIBTHPOBATHCA
C TIpero/iaBaTeyieM U MOJIy4aTh OT HEr0 HABOISIINE PA3bsICHEHUS.

DopMBI CAMOCTOSTENBHOM pabOThI 00YYArOIIET0CsI 10 OCBOSHUIO AUCIUTIITMHBI

1. YcBoeHue TeKylero yueOHoro Marepuana;

2. KoncnexktupoBanue nepBOMCTOYHUKOB;

3. PaboTta ¢ KOHCIIEKTaMU JIEKIIHI;

4. TloarotroBka Mo TeMam JiJIsi CAaMOCTOSTEIIbHOTO U3yUEHNS,

5. Hanucanue nokianoB u pedepatuBHBIX pabOT MO 3aJaHHBIM TEMaM;

6. 3yueHune criennanbHOM, METOJIMYECKON JTUTEPATYPHI;

7. ITonroToBKa K 3a4€Ty C OLIEHKOM.

JlunakThuueckue 1eNd MPaKTUYECKOTO 3aHsATHUs: YIrIyOJeHwWe, CHUCTEeMAaTH3alus |
3aKperieHUue 3HAHUH, MpeBpalleHue UX B YOSKIEHUS; TPOBEpPKa 3HAHUMN; MPUBUTHE YMEHUU U
HaBBIKOB CaMOCTOSITEILHON pabOThl C KHHUTOH; pa3BUTHE KYJIbTYPHl peud, (HopMUpOBaHHUE
YMEHUSI apTyMEHTUPOBAHO OTCTAMBATh CBOIO TOUKY 3PEHHUSI, OTBEUATh Ha BOMPOCHI CIIyIIATENeH;
yYMEHUE CITyIIaTh APYTUX, 3a/1aBaTh BOIPOCHI.

3ajgaun:  CTUMYJIMPOBATh  PETyISIPHOE  M3YyYEHHE TMPOrPaMMHOTO  MarTepuana,
MEPBOMCTOYHUKOB; 3aKPEIUIATh 3HAHUS, TOJyUCHHbIE HA YPOKE U BO BPEMsI CAMOCTOSITEIbHOU
paboThI; oboramaTh 3HAHUAMH OJIAr0Japs BHICTYIJICHUSM TOBApHINEH M YUYHUTENs Ha 3aHSATHH,
KOPPEKTUPOBATh PAHEE MOTYUYEHHBIE 3HAHUS.

5.4 MeTroanuecKkue YKa3aHUs MO0 CAMOCTOSITeIbHOM padoTe 00y4arommuxcs

CamocrosTenpHass pabora oOyvaromierocss MNpearnojiaraerT  pasindHble (OPMEI
UH/IMBUYAJIbHOM Y4eOHON IesTeNbHOCTU: KOHCIEKTHPOBAHUE HAYYHOHM JMTEepaTypbl, cOop U
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aHaM3 TmpakTudeckoro marepuana B CMU, mpoekTupoBaHHE, BBIMOJIHEHWE TEMAaTHYECKUX U
TBOPYECKUX 3amaHui U 1p. Beibop (HopM M BHIOB CaMOCTOSTENIBHOM PaOOTHI OIPEAEIAETCS
WHAUBUAYAIbHO-IMYHOCTHBIM MOJAXOAOM K OOYYEHHUIO COBMECTHO IpenojaBaTelieM M
00yJarouMcs.

Copep:xaHue BHEAYAUTOPHON CaMOCTOSITENIbHOM paboThl 00yYaronerocs o JUCIUILINHE
«/luckpeTHast MaTeMaTuKa» BKIIOYAET B ce0s pa3inyHbIe BUIbI ACSITEIbHOCTHU:

* YTeHHUE TeKcTa (yueOHMKA, IEpBOMCTOYHHKA, JOTIOJTHUTEIBHON JIUTEPaTyphl);

* COCTaBJICHUE TJIaHA TEKCTa;

* KOHCTIEKTUPOBAaHUE TEKCTA;

* paboTa co CIIOBapsIMH U CITPABOYHUKAMHU;

* 03HaKOMJICHHE C HOpPMAaTUBHBIMH JOKYMEHTaMU;

* UCCIIeI0oBaTENbCKas paboTa;

* HCII0JIb30BAHUE ay/INO- U BUJICO3AINCH;

* paboTa ¢ MEeKTPOHHBIMU HH(GOPMAIITMOHHBIMU PECypcaMy,

* BBITIOJIHEHUE TECTOBBIX 33/1aHUH;

* OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

* aHHOTUPOBaHKE, pedeprupoBaHIe, PELEH3NPOBAHHIE TEKCTA,

* COCTaBIICHHUE TII0CCAPHS, KPOCCBOPA Wik Oubrorpaduu Mo KOHKPETHOU TEME;

* pellieHre BapUATUBHBIX 33/1a4 U YIPaKHEHHH.

[To maHHOW JUWICHMIUIMHE IO OTAEIBHBIM TeMaM Kypca MpeJiaraeTcsi BBIIOJIHHUTH
CaMOCTOSITeNIbHbIE Pa0OTHI, a TaKXKe WHAMBUAyaJIbHblE 3amaHus. MHauBHIyalbHbIC 3aJaHUS
BBIMIOJHSIOTCS TIOCJIE€ TPOXOXKACHHUS TEeM Ha MPAKTUYECKUX 3aHATHSAX, MPOBEPAIOTCA
npenojiaBaTesieM M 3a4UTHIBACTCSA IIOCJIE YCTPAaHEHHs OOYyYalomUMcs BCeX OMMOOK U
3ameyaHuii. M3ydyeHne Tem Kypca Uil MPAKTUYECKUX 3aHATUN, CAMOCTOATEIbHOW pPaboThI,
NPOXOXKICHUS TECTHPOBAHWS M CJaud 3adeTa pPEKOMEHAYETCS TPOBOAMTH B  TaKOH
NOCJIe0BAaTENbHOCTU: 1) H3ydeHHe TeopeThdecKkuxX (PakTOB BBIOPAHHOM TeMbl (BKJIOYAs
onpezaeneHus, GopMysbl U GOPMYIHPOBKU TEOPEM, CIEICTBUHN U T.II.); 2) pa30op MpuUMEpoOB B
TeKkcTe; 3) OTBEThl HA KOHTPOJIbHBIE BOINPOCHI; 4) NpPaKTHUECKUE YIOpaXHEHUs; 3S)
JI0Ka3aTeNbCTBA TEOPEM, BBIBOA GopMylr; 6) TeopeTuueckue ynpaxknenus. [Ipennaraemas cxema
HOCHUT JTUIIb TPUHIMITHAIBHBIA XapakTep, TaK Kak MpPHU BBHIMOJHEHWH €€ OYepeHOro JTama
HEPEAKO TMPHUXOIUTCS BO3BPAIIATHCS K OJHOMY WM HECKOJIBKHM IPEIIIECTBYIOIINM.
Bo3MOXHBI U1 OTAENbHBIE pa3yMHbIE TIEPECTAHOBKH.

5.5 Metoauueckue yKa3aHHus 10 BBINOJHEHHI0 KOHTPOJIbHOI padoThl

KontponbHast pabora odopmiisercs B pacredyaTaHHOM WM PYKOIMCHOM BapHaHTE.
Homep BapuanTa BbIOMpaeTcs Mo MOPSAKOBOMY HOMeEpY cCHHcKa oOydarommuxcsa. KoHTponbHas
pabota ¢ IpyruM HOMEpPOM BapuaHTa HE 3aYMTHIBAIOTCS. PaboTa BBIMOTHSIETCS aKKypaTHO, B
Clly4ae pyKOIMCHOTO 0(hOpMJIEHHS UTEHUE €€ HE JI0JKHO BBI3BIBATh 3aTPYIHEHHM.

KonTponbHas paboTa M0ODKHA COCTOATH W3 TUTYJABHOTO JUCTAa U OCHOBHOM YacTH.
JlomyckaeTcss BKJIIOUYeHHE B pabOTy MNPWIOKEHHUH, COAEpKAIUX TaONMIbl, PUCYHKH,
MOJTy4YeHHBIE Ha KOoMITbloTepe. Ha TUTynbHOM nHcTe 00s3aTeNbHO YKa3bIBA€TCS HAUMEHOBAHHE
muciuminael, OUO  obyuwatomerocs, rpymma, BapuaHT 3amanus, ®UO mnpemnomasarens.
Bemonnennas u odopmieHHas paboTa JoJKHA OBbITh MpEICTaBlIeHA INPENoAaBaTeIlo He
rmo3aHee, ueM 3a 10 qHel J0 Hadanaa CECCHU.

B ocHOBHOI1 YacTH KOHTPOJIBHOW PabOTHI 10 pelieHUs KaKI0H 3a7a4d JOJDKHBI OBITh
MIPEACTABICHBI COOCTBEHHBIC JAaHHBIC: BapUAHT 3ajaHus1, (OPMYITHPOBKA 3aJaHUsI, YUCIECHHBIE
3HAUEHUs, COOTBETCTBYIOIIME CBOEMY BapuaHTy. Jlanee JOMKHO OBITh MPEICTaBICHO PElIeHUE C
pactdpoBkoii  GOpMYT U TMOCIEAOBATENBHOCTH JACHCTBUNA. Bce BBIYMCIECHHS CHadaa
MPEJICTABISIFOTCS B BUJIE pacueTHBIX (opMyll, 3aTeM B (OPMYIbI MOACTABISIOTCS YHCICHHBIC
3HAUEHUS M 3alKCHIBAETCS OTBET C YKa3aHWEM EAWHHI] HW3MepeHui (0e3 MpOoMeKYyTOUHBIX
pacyeToB).

5.6 MeTtoanueckue yka3aHusi K TECTUPOBAHUIO
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[ToAroTOBKY K TECTUPOBAHHUIO HEOOXOAMMO OCYIIIECTBIATH MTOATAITHO.

Ha mepBom 3Tame HEOOXOAUMO MOBTOPUTH OCHOBHBIE MOJIOKEHHS BCEX TEM, JIETAIbHO
pa3dupas Hauboliee CIOXKHBIE MOMEHTHI. HeEmoHSATHBIE BOMPOCHI HEOOXOAMMO BBIMHUCHIBATS,
YTOOBI IO HUM MOKHO OBLIIO TPOKOHCYJIBTUPOBATHCS C MPENOaaBaTeNIeM Mepe] MPOX0KICHUEM
WUTOrOBOTO TecTUpoBaHus. I[loArOTOBKY 1O TEMaM KaXI0W JUJAKTUYECKOW €IUHULIBI
11eJeco00pa3HO MPOU3BOANTE OTAEIbHO. Ha 3TOM 3Tane Heo0X0IMMO HCTOIB30BaTh MaTePHATBI
JIEKMOHHOI'O0 KypcCa, MaTepuajibl CEMUHAPCKUX 3aHATHH, TECTOBBIE 3aJaHUs ISl TEKYLIETO
KOHTPOJIS 3HAHUM, a TAKXKE MPE3CHTALlUU JIEKIIMOHHOTO Kypca.

Ha Bropom »5Tame mnoAaroroBku mpeajaraercsi 0€3 MOBTOPEHUS] TEOPETUUYECKOTO
MaTepuaia JAaTh OTBETHI TECTOBBIE 3aJaHUs JIJIsl pyOEKHOI0 KOHTPOJIS 3HaHUM. Eciiu oTBEeTH Ha
KaKHe-TO BOIPOCHI BBI3BAIH 3aTPYIHEHHE, HEOOXOAUMO €IIe Pa3 MOBTOPUTH COOTBETCTBYIOIIHIA
TEOPETUUYECKUI MaTepHall.

Hakonen, Tperuii 53Tam MOATOTOBKH HEOOXOJUMO OCYIIECTBUTH HEMOCPEICTBEHHO
HakaHyHe Tecta. Ha maHHOM 3Tame HeoOXOJUMO aKKypaTHO MPOCMOTPETh BECh JICKIIMOHHBIN
KypC.

B cmyuae, ecnum pe3ynbTaTbl  BBIIOJIHEHHS TECTOBOIO  3aJaHUsl  OKAa3alKCh
HEYJIOBJICTBOPUTEILHBIMUA, HEOOXOIMMO 3a(DUKCHPOBATH TEMBI, HA BOIPOCHI IO KOTOPBIM OBLIH
JaHbl HEBEpPHBIE OTBETHl, U €IIe pa3 YrIyOJIEHHO MOBTOPUTh COOTBETCTBYIOIIME TEMBI B
COOTBETCTBUU C YKA3aHHBIMH BBILIE TPEMS ATAllaMU MTOATOTOBKU K TECTUPOBAHMIO.

IIpomekyTOouHas aTTecTanMs

Ilo mtoram 1 cemectpa mpoBoauTcs 5K3aMmeH. lIpu MOAroTOBKE K cAaue 3K3aMeHa
pPEKOMEHIyeTCsl [10JIb30BaThCs MaTepralaMH JICKLIUU U IPAKTHUECKUX 3aHATUH, U MaTepralaMH,
M3YYEHHBIMH B XOJI€ TEKYLIEH CaMOCTOSATENbHONH pabOThI. Dk3amen IMPOBOAMUTCA B YCTHOM WU
nucbMeHHoU popme. K 3auery nomyckarorcst oOydaromuecsi, KOTOpble 3alIUTUIA KOHTPOJIbHYIO
pabory.

ITo uroram 2 cemectpa MPOBOJMUTCS 3a4eT C ONEHKOW. [Ipy MOATOTOBKE K c/ave 3adeTa C
OLICHKOW PEKOMEHAYETCS IOJb30BaThCS MaTEpUajaMM JIEKIMM WM NPAKTUYECKUX 3aHATHH, U
MaTepuaiaMH, U3y4eHHbIMU B XOJIe TEKYIIelW camocTosTenbHOU paboTel. K 3auery ¢ oneHkoi
JIOIYCKAI0TCs 00yYaroIuecs, KOTOpbIE 3alllUTHIIN KOHTPOJIbHYIO padoTy.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT' A

Ne Buawbl yueOHoii padboThl Oobpa3oBaTesibHbIE TEXHOJIOTUH Bcero
n/n 4acoB
1 2 3 4
Jlexyus 1.1 Teopus MHOXKeCTB. | JICKIMS C MCIIOJIB30BAHUEM CIIANIOB B | 2
OcCHOBHBIE OTIpEIeIICHUSI. Power Point
1 Jexyus 2.1 BeIOOpKH. Jlekums ¢ uCImoIb30BaHUEM CJIAWJIOB B | 2
OcHoBHBIE (pOpMYITBI Power Point
KOMOWHATOPHUKH
2 | Jlexyus 2.2 bunom HeroToHa Jlekus ¢ uCronab30BaHUEM CJIAWIOB B | 2
Power Point.
3 | Jlexyus 2.3 ®opmynsl Jlexumsi—uHpopmanus. Buzyanuzanus | 2
BKIIFOUCHHUHN-NCKIIFOYCHUU
4 | Jlexyus 3.1 Jluueiinbie Jlexuus—mHpOopManus. Busyanmuzanus | 2
PEKYPPEHTHBIE COOTHOIICHUS
5 | Ilpaxmuueckoe 3anamue Nel. CamocTosiTenbHast pabora | 2
Bei6opku. OcHoBHBIC HOPMYIIBL | 0GyJarOMMUXCA 10 WHIAUBHIYaIbHBIM
KOMOHHATOPUKH 3aJIaHUSIM IUCbMEHHO B TETPALSAX
6 | IIpakmuueckoe 3anamue No2 CamocTosiTenpHas pabora | 2
bunom HerotoHa. o6y11a}oumxc;l 10 HMHAWBUIYaJIbHBIM
3a/IaHHUSIM TUCBMEHHO B TETPAJIAX
7 | llpakmuueckoe sanamue Ne8 CamocTosTenbHas pabora | 2
OCHOBHBIE MOHATHS TEOPHH o6y11a}oumxc;l 0 HWHIWBUIYAILHBIM
rpagos 3aJIaHUSIM [IUCbMEHHO B TETPAIX.
8 | Ilpaxmuueckoe 3anamue Nel2 CamocTosiTenbHast pabora | 2
NuBapuantel rpada o0ydJaronmxcsi 1Mo WHANBUIYATbHBIM
3a/IaHMSIM TUCBMEHHO B TETPAJIAX
9 | llpakmuueckoe 3anamue Nel5 CamocrosTenbHas pabora | 2
Anroputmbl [Tpuma n o0yyJaromuxcs MO WHAWBUIYAIbHBIM
Kpackaia. 3aJaHNsIM IIMCbMEHHO B TETPAAIAX
Jlexyus 2.1 Boicka3bplBaHuUs U Jlexiust yueOHO- MO3TOBOM MITYPM 2
JIOTUYCCKUEC OICpali HAX
HHUMU.
Jlexyus 2.2 TlonHble CUCTEMBI Jlexnus - IIpe3eHTalNs c|2
JIOTUYECKHX OIEPALIU. HUCIOJIB30BaHWEM ciaigoB B Power
Point
Jlexyus 2.3 CoBepiiieHHbIE Jlexmus — npe3eHTanus cl|2
HOpMaIIbHBIC (POPMBI OyIIeBEIX WCIIONIb30BaHNEM crlaiiioB B Power
yHKHii. Point
Tpaxmuueckoe 3ansimue No4 CamocrosiTenpHas pabora | 2
BI)ICKaSI)IBaHI/IH, JIOTUYCCKHUEC 06yqa}0]_uplxc;1 10 I/IHI[I/IBI/I,Z[yaJ'ILHBIM
omnepanuy, TabIuLbl 3aIaHusIM
HCTUHHOCTH.
IIpaxmuueckoe 3anamue Nel0 CamocTosiTenbHas pabora | 2
COBepHIeHHaH KOHBOHKTHBHAA 06yqa}0mplxc;[ 10 I/IHJII/IBI/I)]yaJ'II)HI)IM
HOpMaJIbHad (1)0pMa. 3aJaHUSIM.
KonrtponbHas pabora.
IIpaxmuueckoe 3anamue Nel?2 CamocTosiTenbHas pabora | 2
Jlorngeckoe CnesoBaHue. oOydJaronuxcsi 1Mo WHANBUIYaTbHBIM
I[OKa3aTeJ'IBCTB(\)I MMPpaBUJIBHOCTHU 3aJIaHUAM Pa360p KOHKpCTHBIX
YMO3AaKIHOYCHUU. CI/ITyaHI/Iﬁ.
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7. VUEBHO-METOJINYECKOE W WH®OPMAIMOHHOE OBECHEYEHUE
TACIHATITAHBI

7.1. IlepeyeHb OCHOBHOM ¥ JONOJHUTEILHON Y4eOHOM JIUTEPATYPbI
CnucoK OCHOBHOM JIUTEPaTypbl

1. Mouceenkona, T. B. [luckpernas maTtemaTHka B IpUMepax U 3ajadax: ydyebHoe mocodue /
T. B. MouceenkoBa. — Kpacrosipck: Cubupckuii penepanbublii yausepeuret, 2018, — 132
c. — ISBN 978-5-7638-3967-8. — Tekct : snektponHsblit // I{udpoBoit oOpazoBarenbHbII
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/100011.html

2. Aspmommn, C. M. JluckpeTHass mMaTeMaThka. AJNTOpUTMBI: Teopus u mpaktuka / C. M.
ApnomuH, A. A. Habebun. — Mocksa: JIMK IlIpecc, 2019. — 282 c. — ISBN 978-5-
97060-688-9. — TekcT: anekTponnsii // Llndposoit obpazoBarenbubiii pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/125111.html

3. bexkapea, H. JI. [luckperHas maremaruka: yueOHoe mocobue / H. JI. bekapeBa. —
HoBocubupck: HoBocubupckuii rocynapcTBeHHbIi Texuuueckuii yausepcurer, 2019. — 80
c. — ISBN 978-5-7782-3952-4. — Texkcr: anextponHsiid // LludpoBoii oOpazoBarenbHbIN
pecypce IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/98701.html

4. benoycoB, A. U. [luckperHass matemaruka: yuyeOHUK Ui By3oB / A. U. Benoycos, C. b.
Txaues; nox penakuueir B. C. 3apyouna, A. Il. Kpumenko. — 6-e m3n. — Mocksa:
MocKOBCKUH rocy1apCTBEHHBIN TeXHUYECKUM yHuBepcuTeT uMenu H.O. baymana, 2020. —
704 c. — ISBN 978-5-7038-1845-7, 978-5-7038-4905-7 (Bbim. 19). — TeKcT: 31€KTPOHHBII
/- Uudpooit  oOpazoBarensubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/115316.html

5. TlonmkanoBa, . B. [luckpernas matemaruka: yueOHoe mocodue / 1. B. [lonmukanoBa. —
baprayn: Anraiickuii TOCYIapCTBEHHBIH Nenarorndeckuii yausepeuret, 2020. — 168 ¢. —
ISBN 978-5-88210-968-3. — Tekct: anextponHsiii // LludpoBoit oOpa3oBarenbHbINA pecype
IPR SMART: [caiiT]. — URL.: https://www.iprbookshop.ru/108878.html

CnHCOK NONOJIHUTEIbHOM JTUTEPATYPHI

1. Osguapenko, A. lO. JluckperHass MaTeMaTHKa: TEOpUS aBTOMATOB: y4yeOHO-METOJIUYECKOE

nocoobue / A. 0. Opuapenko. —  HoBocubupck: Cubupckuii rocynapcTBEHHBIN
YHHUBEPCUTET TeJIeKOMMYHUKaluil u unpopmaruku, 2021. — 24 ¢. — TeKcCT: JIeKTPOHHBII
/" LudpoBoit  obpazoBarensHbiii  pecypc I[PR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/125264.html .

2. Ilnapesa, I'. B. [uckperHas maremaruka. Y.2 : y4eOHO-METOIUYECKOE TOCOOHME IS
CaMOCTOSITENIbHOW TMOJATrOTOBKM (KBanudukauus - OakamaBp) / I'. B. IlInapeBa. —
Cumdeponons : YHUBEpCUTET SKOHOMUKH W ympaieHus, 2021. — 111 c. — Teker :

anektponHbiit // LudpoBoit obpazoBatensubiii pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/128304.html
3. Cenosa, H. A. JluckpeTHas MaTeMaTHKa. 3aJ]a4i MMOBBIIIEHHON CIIOKHOCTH : MPAKTUKYM JUIS

MoATOTOBKU K MHTepHeT-’k3ameHy / H. A. Cenosa, B. A. CenoB. — Mocksa : Aii [1lu Ap
Menua, 2025. — 97 c. — ISBN 978-5-4497-3824-0. — Texcrt : anexkrponHsii // Ludposoit
00pa3oBaTenbHBIN pecypce IPR SMART : [caiT]. — URL:

https://www.iprbookshop.ru/144359.html
4. Tlopomenko, E. H. CoopHuK 3a1a4 1o AUCKpeTHOW MaremaTuke: yueOHoe mocobue / E. H.

[lopomenko. — 2-e wu3g. — HoBocubupck: HoBocubupckuii  rocymapcTBeHHBIN
TexHudyeckuii yHuBepcutetT, 2018. — 132 c¢. — ISBN 978-5-7782-3562-5. — Tekcr:
anektponnbit // Iludposoii obpazoBarenshbiii pecypc IPR SMART: [caiit]. — URL:
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https://www.iprbookshop.ru/91418.html
5. 3apumiosa, D. P. JlabopaTopHbIii TPAaKTUKYM IO JUCKPETHOM MaTeMaTHKe: KOMOMHATOPHUKA:

yaeOHo-MeToimdeckoe mocodue / 3. P. 3apunosa, 3. C. Conun. — Mocka: Poccuiickmii
YHUBEpPCUTET IpyObl HapomoB, 2017. — 40 c. — ISBN 978-5-209-08298-9. — Texkcr:
anektponnbit // Iludposoii obpazoBarenshbiii pecypc IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/91018.html

7.2 UnTepHeT-pecypChl, CIPABOYHbIE CHCTEMbI

http://elibrary.ru - Hayunast anextponHas Ou0inorexa.

7.3. I/IHq)OpMaIIHOHHbIe TEXHOJOTUH, JIMHCH3UOHHOC IPOIrPaMMHO€ odecmeyeHue

JInueH3uoHHOoe MPorpaMMHOe PexkBU3UTHI JINIEH3HIT/ IOTOBOPOB
odecrmeueHue

Awntusupyc Dr.Web Desktop Security Suite | JIuneH3uorHbIi goroBop Ne 621
Cpoxk nerictBust: ¢ 25.09.2025 no 24.09.2026

Koncyasrant [1mroc Jorosop Ne 7 ot 15.01.2026 .
[udposoii 00pa3oBaTeNbHBINA pecypc Jluuensuonnslii oroop Ne 12873/2511 ot
IPR SMART 02.07.2025 .
Cpoxk nevictBus: ¢ 01.07.2025 r. 1o 30.06.2026 r.
Konekc JIMueH31oHHOE coralieHue

Ne 5/4072 ot 29.03.2026 1.

becomatroe 110

LibreOffice, OpenOffice, MoitOduc, Visual Studio Community, Sumatra PDF, 7-Zip, Adobe
Acrobat Reader, MTC Jlunk, 1C: Ilpeanpusitue Yuebnas Bepcusi, Lazarus, Firebird, IBE Expert,
VBA, MySQL, Virtual box, Visual Studio Code, StarUML — yHubHIMpOBaHHBIIH S3BIK
mozenuposanus, PostgreSQL, Blender 3D, ArchiCAD.Yue6nas Bepcus, Simulink, Electronics
Workbench, Kommnac 3d/.Yuebnas Bepcusi, Project, STDU Viewer, MKB-10, I'paduueckuii
BEKTOpPHBIN pepaktop Inkscape, I'paduueckuii pegakrop Krita, [Tporpamma amns ueprexeii u 3d
— Kommac, Nanocad

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHBI

8.1. TpeOGoBaHus K ayquTOpusiM (IIOMELIEHUSAM, MeCTaM) AJIsl IPOBEACHUs 3aHATHI

1. YueGnasi aynuTopus /15l IPOBeIeHUs 3AaHATHH JIEKIMOHHOIO THIIA.
CrienmanusupoBaHHas Mebenb: Kadenpa HamonsHas - 11T., CTyN npenogaBaTeIbCKUil MATKUH -
lwT., maptel - 19mT., cTynbs MArKue -32mrT., 1ocka Menoas - 1. Habop nemMoHcTpanimoHHOTO
000pyI0BaHUS M YUeOHO-HAIIIAIHBIX TOCOOUH, 00eCIIeUnBAIOIINX TEMAaTHUECKUE UILTIOCTPALIUH:
WnTepaktuBHas cucreMa—lmr. Cucremusiii 6510k — 1 wt. [Ipoextop — 1 miT.

2. YueOHasi ayiuTopusi AJsl TPOBedeHUs] 3aHATHH CEMHUHAPCKOT0 THNA, KYPCOBOIO
NMPOEKTHPOBAHUA (BBINOJHEHUSI KYPCOBBIX PpadoT), IPyNnoBbIX W HMHAMBHUAYAJIbHBIX
KOHCYJIbTALM, TEKYIIEr0 KOHTPOJISI U MPOMEKYTOUHOI aTTecTaluu.

CneunanusupoBanHas mebenb: Kadenpa HacronbHas - 11IT., CTON MpenogaBaTeNbeKuii - 11mT.,
CTynl MArkud - lmT., maptel - 16mr., cTynmes - 32mT., Aocka MenoBas - lmT., mkad
JBYXJIBEpHBIH - 1mIT.

3. [TomemneHue 11 CAMOCTOATETbHON PadoOTHI.
Otaen oOcyXHUBaHUS TIEYATHBIMU U3TAHUSIMU
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CrnennanmsupoBanHas mMebenb:Padoune cronbr Ha 1 Mecto — 21 mT.Ctynes — 55 mr. Habop
JEMOHCTPAIIMOHHOTO 00OpYJIOBaHMSI M Yy4eOHO-HAIVISIIHBIX MOCOOMi, 00ecrnednBaronux
TEMaTHUYECKHUE UIUIIOCTPALIMU: 3KPaH HACTEHHbIN — | 1IT.

ITpoexTop — 1mT. HoyrOyk — 11T,

HNudopmannonHo-0ubarorpapuueckuii oTaem.

Crneunanu3upoBaHHas MeOeb:

Pabouue cronsl Ha 1 mecTo - 6 iT. CTynbd - 6 WIT.

KomnploTepHasi TeXHHKa ¢ BO3MOXHOCTBIO MOJIKIIFOUEHUS K ceTu «/HTepHeT» u obecrieueHrem
JIOCTYTIA B AJIEKTPOHHYIO HHPOpMaIoHHO-00pazoBatenbayto cpeny PI'BOY BO «CeBKaBl Ax:
[Tepconanbupiii kKommpoTep — lmr. Ckanep — 1 mr. MOV — 1 mr. Otaen obcmyxuBaHUs
AIIEKTPOHHBIMU H3aHusIMU Crienuanu3upoBaHHast MeOeb:

Paboune cronsl Ha 1 mecTo — 24 wT. CTynbs — 24 wr.

Habop neMoHCTpallmoHHOro 000pYAOBaHUS U Y4eOHO-HATJISIAHBIX MOCOOUH, 00eCeurnBaIOIINUX
TEMaTUYECKHUE NILTIOCTPALUU:

NurepaktuBHasg cucteMa - 1 mt. Monurtop — 21 mt. CeteBoit TepmuHai -18 mt. [lepcoHanbHblit
komnbtorep -3 wt. MOV — 2 wt. [IpunTtep —1mr.

4. TlomemeHue UIi XpaHeHUs M NPOPUIAKTHYECKOro OOCIY:KHBAHUSI Yy4eOHOro
000opy/OBaHMS.

CrenmanmusupoBannas mebens: Illkag — 1 mr., cryn -2 mrT., Kpecao KOMIBIOTEpHOE — 2 IIT.,
CTOJI YIJOBOM KOMIBIOTEPHBIH — 2 INT., TYMOOYKM C KJIOYOM — 2 IIT. YyeOHOe mocoOue
(mepcoHaIbHBIA KOMIIBIOTEP B KOMILJIEKTE) — 2 LIT.

8.2. TpeGoBanus Kk 0600pyA0BaHUIO PA00OYMX MeCT NMpenoJaBaTe s u 00yYaIHUXCs

1. PaGodee MecTo mperoaBaTessi, OCHAIEHHOE KOMIIBIOTEPOM € JOCTYIIOM B VIHTepHET.
2. Paboune mecta 00y4yarOImUXCsl OCHAIIIEHHBIE KOMITBIOTEPOM.

8.3. TpeGoBaHus K cieHAJIM3MPOBAHHOMY 000PY/10BAHUIO HET
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9. OCOBEHHOCTH PEAIMBALIMU JUCHUIIJIMHBI IJIS1 UHBAJIM1OB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

Hns obecrieueHus: 00pa3oBaHMS HWHBAIMAOB M OOy4YarOMIMXCS € OrpaHHYCHHBIMH
BO3MOXHOCTSIMM 37I0pOBbsl pa3padarbiBaeTcs (B ciyyae HEOOXOIMMOCTH) aJalTHPOBAHHAs
oOpa3oBaTenbHasl MPOTrpaMMa, WHIUBUIYaTbHBIA YYEOHBIM TUIAH C YY€TOM OCOOCHHOCTEH WX
NCUXO(U3UUECKOr0 Pa3BUTUA U COCTOSHUS  370pPOBbS, B YAacCTHOCTU IPUMEHSETCS
WH/IWBUYAIBHBIA MOAXOA K OCBOCHHIO AMCIUIUIUHBI, MHIUBUAYaJbHbIC 33aJaHUs: pedepaTsl,
INUCbMEHHBbIE PabOTBl M, HA0OOPOT, TOJIBKO YCTHBIE OTBETHl M AMAJIOTH, HHIUBUAYaJIbHBIC
KOHCYJIbTAIlMM, HWCIOJBb30BaHWE JUKTO(GOHA M JPYTUX 3alUCBIBAIOLIMX CPEACTB IS
BOCIIPOM3BEEHU JICKIIMOHHOTO U CEMUHAPCKOr0 MaTepraa.

B mensx oOecnieueHust 0Oy4yarOmMXCsl HWHBAIMAOB M JHMII C OTPAaHMYCHHBIMH
BO3MOXHOCTSIMM ~ 3[J0POBbsl  KOMIUIEKTyeTcs (OHJ, OCHOBHOM yueOHOHl suTepaTypoH,
aJaNTHUPOBAHHOM K OrPaHUYEHUIO JJIEKTPOHHBIX 0O0pa30BaTENbHBIX PECYPCOB, AOCTYN K
KOTOpbIM opranu3zoBan B BUIl Axanemun. B 0OuOianoTeke HpoBOIATCS HHIUMBUAYaJIbHbIC
KOHCYJIbTAllMM Ul JaHHOM KaTerOpHU IO0JIb30BaTeNIel, OKa3blBa€TCA OMOIIb B PETUCTPALIUN U
UCMOJIb30BAaHUM  CETEBBIX M  JIOKAJIBHBIX 3JEKTPOHHBIX  00pa30BaTENIbHBIX  PECYPCOB,
IIPEIOCTABIISAIOTCS MECTA B UUTAIBHOM 3aJI€.
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IIpunoxenue 1

®OH/J ONEHOYHbLIX CPEACTB

10 JUCHUIIIINHE
I[I/ICerTHa}I MaTCMaTHKa
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1. HACIIOPT ®OHJA OLEHOYHBIX CPEJACTB IO JUCHMUIIIMHE

JIlnuckpeTHas MaTeMaThKa

1. KOMHeTeHIII/II/I, (l)opanyeMble B npouecce n3ydyeHus TUCHUIIIIMHBI

Nupekc PopMynHpOBKa KOMIIETEHIIUH

OIIK - 2 CriocoOeH UCToNIb30BaTh U IalITUPOBATh CYHIECTBYIOIINE MaTEMaTHYECKUE
METO/IbI U CUCTEMBI IPOrPaMMUPOBAHUS ISl pa3pabOTKU U peasin3alum
QIITOPUTMOB PELICHUS IPUKIIAJIHbIX 33]1a4

2. Jransbl popMHPOBAHNS KOMIIETEHIIMU B Mpolecce 0CBOCHHU THCHMIIIMHBI

OCHOBHBIMU 3TamaMd  (OPMHUPOBAHUS YKa3aHHBIX KOMIICTEHIMHA TP H3YYCHHH
O0YyJalOIIMMUCST  TUCLUIUIMHBI  SIBISIOTCA IOCJIEAOBATEIbHOE H3YyYEHHE COAEPIKATEIbHO
CBSI3aHHBIX MEXAy CO000# pa3nenoB (TeM) Y4eOHbIX 3aHATHH. VI3ydeHuWe Kakaoro pasziena
(TeMbl) mpeanoaaraeT oBjajeHue 00yJaronMMKICs He0OOX0JUMbIMU KOMIIETeHIIUsAMU. Pe3ynbrar
aTTecTali OOYYArOIIMXCSl Ha Pa3IUYHBIX dTanax (OpMHUpPOBaHHMS KOMIIETCHLUI ITOKa3bIBaCT
YPOBEHb OCBOCHUSI KOMIIETECHIIUN 00YJarOITUMUCS.

OTanHoOCTh (OPMHUPOBAHUS KOMIIETEHIMH MpPsIMO CBSi3aHA C MECTOM JUCLUIUIUHBI B
00pa30BaTesIbHOI MporpamMmme.

Pa3znesbl (TemMbl ) JUCUMIIIIMHBI dopmMupyembie
KOMIIeTCHIIUH
(xoabI)
OIIK -2
Pasznen 1. MHOXecTBa
Tema 1.1 Teopust MHOkecTB. OCHOBHBIE OIIPENEICHHUS. +
Paznen 2. KomGuHaropuka
Tema 2.1 Boibopku. OcHOBHBIE (OPMYIIBI KOMOMHATOPUKHU +
Tema 2.2 bunom Herotona +
Tema 2.3 @opMyJibl BKIHOYEHUH-UCKIIOYEHUH +
Paznen 3. PekyppeHTHBIE COOTHOIICHUS
Tewma 3.1 JIuneliHble peKyppEeHTHbIE COOTHOLICHUS +
Tema 3.2.Yucna @Pubonayuu +
Paznen 4. Teopus rpados
Tema 4.1 OcHOBHBIE OHATHUS TEOPUH IrpadoB +
Tewma 4.2 MaTpuiipl, acCOITMUPOBAHHBIE C TpadoM. +
Tema 4.3 MeTtpuueckre XapakTepUCTUKU rpada. +
Pasnien 5. uBapuanTsl rpaga
Tewma 5.1 Oneparnuu Hapg rpadamMu +
Tema 5.2 uBapuanTsl rpada +
Paznen 6. /lepeBbs u jeca.
Tema 6.1 IlonsiTue nepesa, jeca, IapoOCOYETaHMS +
Tema 6.2 @opmynsl Kanu u Kupxroda +
Tewma 6.3 Anroputmsl [Iprma n Kpackana +
Paznen 7. O6xonbl rpada
Tema 7.1 DiinepoBsl rpadsl +
Tema 7.2 'aMuIbTOHOBHI rpadbl +
Paznen 8. [manapHocth
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Tewma 8.1 ITnockue u mianapubie rpadsl

Paznen 9. Anre6pa noruxu. Hopmanbabie popmbl OyiieBbIX (yHKITHIA.

Tema 9.1 Boicka3bIBaHUS U JIOTHYECKUE ONIEpAllU HAJl HUMHU.

Tema 9.2 IToHBIE CHCTEMBI JIOTHIECKUX OTICPAITHA.

Tema 9.3 CoBepiueHHbIE HOpMaJbHBIE (HOPMBI OyIEBBIX QYHKIUH

Paspen 10. Mcuuncienue BbICKAa3bIBAHUN

Tema 10.1 OcHOBHBIE HOHATHS UCUNCIECHUS BEICKA3bIBAHUNA

Tema 10.2 Teopema neaykiuu. JJoka3aTeabCTBO YMO3AKIIOUCHUI.

Paznen 11. Ucuncnenne mpeauKaToB

Tema 11.1 OcHOBHBIE NOHATUSA UCYUCICHUSI IPETUKATOB

Tema 11.2 Teopun epBoro nopsiaka. ApuhmMernka
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3. MokasaTe/n, KpUTEPHH U CPEACTBA OLIEHMBAHMS KOMIETEHIHii, popMHUpyeMbIX B polecce H3y4eHHsl AU CUHILIHHDI

OIIK-2 Cnoco0€eH ucnoib30BaTh H AJANTUPOBATD CYIIECTBYIOIINE MATEMATHYECCKHUE METOAbLI U CUCTEMbBI IIPOrpaMMHUPOBAaHUSA NJIH

Pa3padoTKU U peaTu3aluy AJrOPUTMOB pellleHHs NMPUKJIAAHBIX 32/1a4

Hupukaropsl JOCTHKEHHSI Kpurepun oneHuBanusi pe3y/ibTaToB 00y4eHHst Cpencrsa oleHMBAHUS
KOMITETCHIIHT Pe3yJIbTaToB 00yYeHuUs1
HEYIOBJIETB YAOBJIETB X0poLIo OTJIUYHO Texymmii IpomexyTo
KOHTPOJIb YHadA
arrecTanus

OIIK-2.1 O6nanmaet 6a3oBeiMu | JlomyckaeT JemoHcTpupyeT yacTuuHble | JleMOHCTpupyeT HemoHcTpupyet KOHTPOJIbHBIE DK3aMeH
3HAHUSAMH O CYLIECTBYIOLIUX CyIIIeCTBEHHBIC OMUOKN | 0a30BBIC 3HAHUS O c(opMHpOBaHHEIE, HO c(opMHpOBaHHBIE BOIIPOCHI, 3ager ¢
MaTeMaTHYECKUX METO/axX U 0a30BbIX 3HAHUIX O CYIIECTBYIOIIUX UMEIOIINE OTJeIIbHBIC TPO0ebl | 0a30BbIC 3HAHUS O TECTUPOBAHHE. | OLCHKOM
cUcTeMax MPOTrpaMMHUPOBAaHUS | CYLIECTBYIOIIUX MaTeMaTHYeCKHX MeToaxX U | 0a30Bble 3HAHUS O CYIIECTBYIOIIUX

MaTeMaTHYECKUX cucrteMax CYIIECTBYIOIIUX MaTeMaTHYECKUX METOAaX

MeTOJ[ax U CUcTeMax IIPOTpaMMHUPOBaHUSA MaTeMaTHYECKUX METOAaxX U U CUCTeMax

IIPOrpaMMUPOBAHUS cucTeMax IporpaMMHUPOBaHUS HIpOTrpaMMHUPOBAHUS
OIIK-2.2 Ucnonb3yeT u HNmeet yactuyHO JleMOHCTpUpYeT B LIeTI0M JeMoHcTpupyeT B ieomMm JeMoHcTpupyeT ymeHus KOHTPOJIbHBIE DKx3ameH
aJanTHPYET CYIIECTBYIOIINE OCBOEHHOE YMEHHE YIOBJIETBOPUTEIHbHbIE, HO XOpOIIIKe, HO cofieprKalue aIanITHPOBATh BOIIPOCHI, 3auer c
MaTeMaTHYECKHE METOBI U a/lalITHPOBATh HE CHCTEeMaTHU3UPOBaHHbIC OTJeNbHBIC TPOOEITBl YMEHUS CYIIECTBYIOIIHUE TECTUPOBAHHUE, | OIEHKOM
CHUCTEMBI IPOIPaMMHUPOBAHUS | CYIIECTBYIOLIHE YMEHUS aJalNTHPOBaTh aJanTHPOBATh CYILIECTBYIOLIME | MaTeMaTUYECKUE METOAbl | MHAUBUIYaJbH
JUIS peLIeHUs] TPUKIIaHbIX MareMaTH4eCKUe CYILIECTBYIOIINE MaTeMaTH4eCKHe METOJIbl U U CUCTEMBI bI€ 33/1aHUsI K
3a1a4y METO/IbI U CUCTEMBI MaTeMaTHYeCKHe METOJIbl U | CUCTEMBI IPOrPaMMUPOBAHHUS MPOTPAMMUPOBAHUS ISt TIPAKTUYECKIM

MIPOrPaMMHPOBAHMS ISl | CUCTEMBI JUTSL peLIeHUs TPUKIIaIHBIX pelIeHns PUKIaIHbIX 3aHSTHSAM

peLIeHUs IPUKIAIHBIX MPOrpaMMHUPOBAHUS IS 3a1a4y 3a1a4y

3a1a4y pELIeHUs] PUKIaIHBIX

3a/1a4

OIIK-2.3 Ymeer dparMeHTapHO BIIAJICET Brnaneer otnenbHpIMU JIeMOHCTpHUpYET B IIeTIOM JleMOHCTpUpYeT BlaJieHHe KOHTPOJIbHBIE OK3aMeH
HCTIONB30BaTh IIpUeMaMHu IIpUeMaMH HCIIOJIb30BaTh YCIIEIIHOE, HO COJepIKaIiee OCHOBHBIMHU TIPHEMaMU BOIIPOCHI, 3auer ¢
CYIIECTBYIOIINX HCTIONB30BaTh CYIIECTBYIOIINX OTJeNbHBIC TPOOEIHI BIaJICHUE | HCIONb30BaTh TECTUPOBAHKE, | OLICHKOW
MaTeMaTHIECKUE aJrOPUTMBI CYIIECTBYIOIINX MaTeMaTHYECKHe HCTIOJTB30BaTh CYIIECTBYIOMINX | CYIIECTBYIOIINX WH/IMBUIYaJIbH
1 TIAKETHI IPHUKIIATHBIX MaTeMaTHIeCKue AITOPUTMBI U TIAKETHI MaTeMaTHYeCKUe aJlTOPUTMBI U | MaTeMaTHIeCKue BI€ 3a/1aHIS K
MIPOTPaMM ISl PEIIeHUS AITOPUTMBI ¥ TTAKETHI MPUKIIAHBIX IPOTPAaMM I | MAKeTHl IPUKIATHBIX IPOTPAMM | aJTOPUTMBI M TTAKETHI MPAKTHYECKAM
MPUKIIAIHBIX 33124 MPUKJIAIHBIX IPOrpaMM | pelIeHHs MPUKIaJAHbIX JUTSL peLIeHUs TPUKIIaTHBIX MPUKJIAIHBIX TPOrpaMM 3aHATHSIM ,

JUISL pelIeHUs 3a1a4 3a1a4 JUTSL pelICHUs IPUKIIAJIHBIX | KOHTPOJIbHAS

MIPUKJIAJIHBIX 3324 3aja4 pabota
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4. KommiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JUCHUIIJIHHE
BO]’[pOCBI K 3K3aMEHY

IO JUCHMIIIIMHE I[I/ICerTHaSI MaréMaTnuka

1 cemecTp

1. OcHoBHbIE IIOHATUSA KOMOMHATOPUKH. Bri6opxku: YIOPSAJOYEHHBIE u
HEYNOopsiI0UeHHble, 0e3 MOBTOPEHWH M C TOBTOPeHHsIMHU. Pa3melleHus, nepecTaHOBKH,
codeTaHus 1 (POpMyJIbl IOJCUETa UX KOJTHYECTBA.

2. bunoM HprotoHa. OCHOBHBIE 37€MEHTapHbIe (OPMYIIbI MOJCYETa YUCIA Pa3IMYHBIX
komMOuHanmii. [IpaBuio TpowsBeneHUs, NPaBUIO CyMMbI W uX o0000menus. CBoiicTBa
OMHOMHAIBHBIX KOA(OHUIIMEHTOB.

3. @opMynbl  BKIIOUEHHS-UCKIIOUYEHUS.  PexyppeHTHble  cooTHomeHus.  Yucna
®dubonayuu, yncna Karanana.

4. Omnpenenenue rpada u ero rpaduueckoe npeacrapicHue. [IOHITHE HHIIMICHTHOCTH U
cMexxHocTH. Omnpenernenue TpadoB: IMOJHOTO, IBYIOJBHOTO, 3Be3Ibl. M3omopdusm rpados.
®opmyJibl IOJICUETa YUCIIO TOMEYEHHBIX U HETOMEUYEHHBIX IpadoB.

5. Hactu rpada: mnoarpad, cyrpad. MapmpyTel, UeNH, IUKIBl, KOMIOHEHTHI.
Omnpenenenue cBsI3HOCTH rpada.

6. Crenenn BepmuH Tpada. Teopema o ymcie BepHIMH HE4YeTHOW creneHd. Jlemma o
PYKOIOXKATHUSX.

7. OpuentupoBanHbie Tpadbl 1 MyabTHrpadbl. OnpeaeneHrne OCHOBHBIX TOHSATHIA.

8. Marpuupl, accouuupoBaHHble ¢ rpadom. OmpeneneHue nzomopdpusMa B TepPMHUHAX
MaTpHIL.

9. Merpuueckue xapakTepucTHKH rpadoB. OnpeneneHne pacCTOSHU, SKCLIEHTPUCUTETA,
IrameTpa, pajuyca 1 ieHTpa rpada.

10. Onepauuu Hang rpadamu. JomomuutensHbelii rpad. CraruBanue pedpa.
Pacmierienne BepmuH. Packpacka BepiivH.
11. WuBapuantsl rpada. Bekrop crenmeneil. UYuciao BHemIHEW YCTOWYMBOCTH

(mmoTHOCTH) Tpada, YUCI0 BHYTPEHHEW YCTOWYMBOCTU (HEIUIOTHOCTH) rpada. XpomaTuueckoe
yucio. Yueno KoMnoHeHT cBa3HocTu. Kimka u uucio Xazasurepa.

12. HepeBsps u neca. OctoB MUHUMaATBHOTO Beca. Anroputm [Ipuma u Kpackana.

13. Peb6epnble nokpsiTus. [lapocoueranus.

14. O6xoxp1. Ditnepossl rpadbl. Teopema Diinepa. Anroputm Driepu.

15. I'amunbToHOBEI Tpadsl. JlocTaTouHble YCIOBHS TaMHJIBTOHOBOCTH:TEOpEMa

XBartana, teopema Ope, Teopema {upaka, reopema Tara.

Bomnpocsl k 3a4ery ¢ OLIEeHKOH
10 AUCIIUIIIINHE HI/ICerTHaSI MaTeMaTuKa

2 cemecTp

1. MmuoxectBa. CriocoObl 3amaHust MHOXKecTB Ornepanui HajJ MHOKeCTBaMU JlekapToBo
MIPOU3BEICHNE MHOKECTB.

2. Anrebpa BbIcka3bpiBaHui. O0Iee onpeaeeHrne aKCHOMAaTHUECKOW TEOPHH.

3. OnpeneneHne BHICKa3bIBAHUHN U JIOTUUECKUX ONIEpaIUid.

4. Ilepeuncienye BcexX JIOTUUECKUX ONEPALUNA HaJ JBYMsI BbICKA3bIBAHUSIMH.
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5. Onpenenenune ¢opmyn u mnoadpopmyn. IlpaBuno paccranoBku ckoOok. Ilopsmox
BBITIOJTHEHUS OTepanuii B hopmyiie.

6. [Tonnbie cucrembl Joruueckux onepamuil. [lonHbie cUCTEMBI COCTOSIIIIME W3 OJHOM
JIOTUYECKOW Omeparuu.

7. ByneBsl pynkuun. Cyneprno3unust GyHKIHA.

8. DnmeMenTapubie OyneBbl (PyHkiuu. Teopema o uuciae BceX (QYHKIUNA OT N OyJeBBIX

IIEPEMEHHBIX.

9. DKkBUBaJICHTHBIE COOTHOIICHMS (bOpMy.TI. HOK&S&TCJ’IBCTBO TOXACCTB.

10.

11.

12.

13.
14.

15.

16.
17.
18.

19.

20.
21.

22.
23.

24.

25.
26.
27.
28.
29.
30.
31.

Paznoxxenne OyneBBIX (PYHKIHMHA MO TepeMEHHBIM. Teopema O pa3lioKeHHH N-MECTHON
(GYHKLIMU IO M HEPEMEHHBIM.

[TonaTne coBeplIeHHOW NM3BIOHKTUBHOW HOpManbHON (opMmbl (c.a.H.¢.). TabmuuHbIi
croco0 mocTpoeHus ¢.1.H..

JIM3bIOHKTUBHBIE HOpMaJIbHBIE (hopMBI (1.H.(}.) OyneBbix ¢yHkuuid. [loctpoenne n.H.¢. u
C.JI.H.(). C TOMOIIBIO SKBUBAJIEHTHBIX IPEO0OpPa30BaAHUI.

JlBoiicTBeHHbIe (hyHKIMH. [[puHIMIT ABOHCTBEHHOCTH. 3aKOH JBOWCTBEHHOCTH.

[TonsiTHE COBEpIICHHONW KOHBIOHKTUBHON HOpMaibHOW (opmbl (c.K.H.(.). Tabmuunbii
C1oco0 MoCcTpoeHMs C.K.H.(.

KonbronktuBHbIe HOpMalibHbIE GopMBI (K.H.¢.) OyneBbix pynkuuid. [locrpoenne k.H.¢. u
C.K.H.(). C TOMOIIIBIO SKBUBAJICHTHBIX MTPEOOPA30BAHUH.

Hcuucnenue Bbicka3zpiBaHui. [IoHsATHE BBIBOAA (JIOTHYECKOE CIIEIOBAHUE).

AKCHOMBI HCUYHCIIEHUS BbICKa3bIBaHU. (2 rpymIibl)

IIpaBuna BbIBOJA (MPaBWJIO 3aKIIOYEHMS M HpaBWwiIo oTpuuanus). JlokazaTe ux
MPAaBUIHLHOCTD U IIPUBECTH MIPUMEPHI.

IIpaBuna BbIBOAA (IIPAaBUJIO KOHTPANO3MLMHU, NPABUIIO PACHIMPEHHON KOHTPAIO3ULUH,
MpaBUIO CHIUIOTM3Ma, TpaBWIa BBEIACHWE W YAaJCHHWE AW3BIOHKIWHW, BBEACHUE W
yJaJleHue KOHBIOHKIUH, TPABUIIO MOACTAaHOBKH).

Teopema neaykuuu. [Ipumep ucnoab30BaHUsI TEOPEMBI JETYKIINH.

HenpoTruBopeunBOCTh MCUMCIIEHUS! BBICKA3bIBAHUMN, MOJIHOTA U HE3aBUCHUMOCTb aKCHOM
VCYMCIICHUS BBICKA3bIBAaHHN.

BbIBoJ Bcex cneicTBU U3 TaHHBIX TOCBIJIOK.

HenocrarouHocTh  JOTHKM  BBICKa3piBaHWi. OOmiee omnpeneneHue  HCUYHUCICHUS
MIPEIUKATOB.

KBanTops! u ¢opmynbl ucuucieHus npeankaroB. CBOOOTHBIE M CBS3aHHBIE BXOXKICHUS
MIEPEMEHHBIX.

[TpaBumno oTpunanus npeaioxeHuit (GopmMyir) ¢ KBAHTOPaAMHU.

AKCHOMBI U ITpaBUJIa BHIBOJIA UCUUCIICHUS TPEIUKATOB.

WNHTtepnperanusi.

IToctpoenue popmanbHbIX Teopuil. [lepedeHb TOrnyeckux aKCHOM.

[Ipumeps! Teopuit nepBoro nopsaaka. Apudmeruka.

Jlornueckue 21eMeHThl KOMIIBIOTEpA: 1eKTpoHHble cxemsl U, NI, HE.

Jlornueckue anemMeHTsl KomnbroTepa: aekTponnsie cxemsl M-HE, MJIN-HE.
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CEBEPO-KABKA3CKAA I'OCYJIAPCTBEHHAS AKAJIEMUA
Kadenpa Maremaruku
20 -20_ y4eOHbIii T

IK3aMeHAIMOHHBIN OnjteT Ne 1

1o gucruIuinae JucKkpeTHas MaTeMaThKa
T oOyuarommuxcs o HanpasiaeHuto noarotoBku 01.03.02 ITpuknagnas
MaTeMaTuKa ¥ HHpopMaTHKa

1. OcHOBHbIE TOHATHS KOMOWHAaTOpPUKU. BpIOOpKHM: yHOpSAOYEHHBIE U
HEYNOpsAJOYCHHbIE, ©0€3 TMOBTOPEHUH U C TOBTOpeHusiMU. Pa3memeHus,
MEePECTAHOBKH, COYETaHUS B (POPMYITBI MTOJICUETA UX KOIMYECTBA.

2. Omneparmun wHanm rtpadamu. JlomomautenbHb rpad. CrarmBanue pebpa.
Pacmennienue BepmmH. Packpacka BepIiuH.

3. CKONBKO 5-3Ha4HBIX YMCET MOXKHO 00pa3oBath u3 nudp 0 u 17.

3aB. kadeapoit «KkMaremaTuka Kouxkapos A.M.
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KoHnTpoJsbHbIe BOpoChI
0 AUcUUIUIMHE JlucKkpeTHas MaTemMaTuka

1 cemectp
Bonpocs k pasneay 1.

1. MmuoxecrBa. CriocoOsI 3a1aHUI MHOKECTB.

2. Omeparnuu HaJl MHOXKECTBaMU (00bEeIMHEHHE, TIepeceUeHUE, Pa3HOCTh, JOTIOJIHCHUE).

3. JlekapToBO IpoOM3BEIEHUE MHOXKECTB (JUCKPETHBIX U HEIPEPHIBHBIX ).

4. AGCTpaKTHBIE 3aKOHBI TCOPHH MHOKECTB.

5. lnarpammel Diniepa-BenHa.

6. Jloka3aTeabCTBO TOXK/IECTB.

Bomnpocsl k pa3zneny 2.

1. OcHoBHbIE MOHATHS KOMOMHATOPUKU. BBIOOpKU: yNOpsAI0UE€HHBIE U HEYNOPSAJOUYCHHBIE,
0e3 TMOBTOpEHUN U C TOBTOpPEHHSIMH. Pa3MerneHusi, NEpecTaHOBKH, COUYETaHUS U
(hopMyIIBI TOfICUeTa MX KOJTHYECTRA.

2. bunom Hspiorona. OCHOBHBIE 3J€MEHTapHble (OPMYIbl MOJCYETAa YMCIA PA3THMUYHBIX
koMOuHanmii. [IpaBuio mpowsBeneHus, MPAaBWIO CyMMBI H uX 0000menus. CBoicTBa
OMHOMHAIBHBIX KOA(DOHUIIMECHTOB.

Bonpocsl k pa3neny 3.

1. @opmynbsl  BKIIOYEHHUS-UCKIIOUYEHUA.  PexyppeHTHble  cooTHomieHus.  Ywucna

®ubonayuu, yncia Karamana.
Bonpocsl k pasaeny 4.

1.  Omnpenenenne rpada u ero rpadudeckoe npeacrapicaue. [loHATHE UHIMACHTHOCTH U
cMexxHocTd. Ormpenenenue rpados: MOIHOTO, IBYAOIBHOTO, 3Be3Abl. M3omopdusm
rpadoB. @opMyIibl OJICYETA YUCIIO TOMEUEHHBIX U HEIOMEUEHHBIX IpadoB.

2. Yactu rpada: mnoarpad, cyrpad. MapmpyTel, LeNu, UUKIb, KOMIIOHEHTHI.
Ornpenenenne cBI3HOCTH Tpada.

3. Crenenn BepumH rpada. Teopema o uucie BepIIMH HEYeTHOH cremeHu. Jlemma o

PYKOTIOXKaTHSIX.

OpuenTrpoBaHHbIe Tpadbl U MyabTUrpadsl. OnpeneneHre OCHOBHBIX MOHATHH.
Martpuupbl, accouuupoBaHHble ¢ rpadom. OmpezneneHue uzoMopdusma B TepMHHAX
MaTpHLI.

6. Merpuueckue xapakTepucTUKu rpadoB. OnpeneneHne pacCcTOsHUS, SKCIEHTPUCUTETA,
IMaMeTpa, paauyca u IeHTpa rpaga.

7.  Onepanun Han rpadamu. Jonomuurensubiii rpad. CraruBanue pedpa. Paciierienue
BepIlMH. Packpacka BepIIuH.

Bomnpocsl k pa3neay 5.

1. HMuBapuantel rpada. Bekrop creneneif. Uucno BHemHel yCTOHYHMBOCTH (TJIOTHOCTH)
rpada, 4Yuciao BHYTpeHHEW ycTOMYMBOCTH (HEIUIOTHOCTH) rpada. XpomaTuueckoe
qucio. Ynueno KoMIoHeHT cBa3HocTu. Knmka u uncio Xansurepa.

Bomnpocs! k pa3aeay 6.
1. JepeBbs u neca. OctoB MUHUMabHOTO Beca. Anroputm [Ipuma u Kpackana.
2.  PeOepnbie mokpeitus. [lapocoueTanusi.

Bonpocsl k pasaeny 7.

1.  O6xonpl. Ditneposl rpadul. Teopema Ditnepa. Anroputm Diepwu.

2.  T'amunbToHOBBI rpadsl. JlocTaTouHble YCIOBHS TaMUJIBTOHOBOCTU: TeopeMa XBaraia,
teopeMa Ope, Teopema [{upaka, Teopema Tara.

Bonpocsl k pa3zaeay 8.

1. Tlonsarume mockoro u IutaHapHoro rpada, rpanu rpada, dhopmyna Ditnepa, KpUTEpHil

IJIAHAPHOCTHU

o ks
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2 cemMecTp

Bomnpocsl k pa3neny 9.
1. Anrebpa Bpicka3biBaHuid. OOIIee ONpeeIcHHe aKCHOMAaTHIECKON TEOPHUH.
2. OnpeneneHre BbICKa3bIBAHUHN U JIOTUUECKUX OTIEpaIuid.
3. IlepeuecieHne Bcex JOTMYECKUX ONepaluil HaJl ABYMsI BbICKAa3bIBAHUSMHU.
4. Onpenenenue Gopmyn wu mnondopmyn. IlpaBuio paccraHoBku ckob6ok. Ilopsmok
BBITIOJTHEHUS OTlepaluii B (hopmyiie.
5. Ilonuble cucteMbl Joruueckux omnepauuii. [lonHble cucTeMbl cocTosiME M3 OIHOMN
JIOTUYECKOU OIepaLvH.
6. bynesnl pyakuun. Cyrneprno3unusi GyHKITUH.
7. Dnementapubeie OyneBbl (yHKuu. Teopema o yucie BceX (YHKOUKA OT N OyJeBBIX
MEePEMEHHBIX.
8. DKBUBaJICHTHBIE COOTHOIICHUS (HopMyIl. JJoKka3aTeIbCTBO TOKICCTB.
9.Paznoxenue OyineBbIXx (YHKIHMI MO NEpeMeHHBIM. Teopema O pa3lokKEeHHH N-MECTHOU
(GYHKIIUY TI0 M ITIEPEMEHHBIM.
10. IToHsiTHE COBEpIICHHON NM3BIOHKTUBHON HOpMaabHOH (opMmbl (c.1.H.}.). TabmuuHbIi
croco0 mocTpoeHwus ¢.1.H.(].
11. Iu3broHKTHBHBIE HOpMabHbIE (hOpMBI (J1.H.¢.) OyneBsix ¢ynkuuii. [loctpoenue n.H.¢. u
C.JI.H.(h. C MOMOIIBIO SKBUBAJICHTHBIX MPEOOPA30BAHUM.
12. JIBoiictBennble ¢hyHKIUU. [IpuHIMT 1BONCTBEHHOCTH. 3aKOH ABOWCTBEHHOCTH.
13. [loHsiTHEe COBEPIIEHHOW KOHBIOHKTUBHOW HOpMaNbHOU (opmbl (C.K.H.(.). TaOmuuHbIHA
Croco0 MOCTPOEHUS C.K.H.(].
14. KoHbIOHKTUBHBIE HOpMaJbHBIE (hopMbI (K.H.(].) OyneBrix ¢pyHkuil. [loctpoenue k.H.¢. u
C.K.H.(). C TOMOIIIBIO SKBUBAJIEHTHBIX ITPe0Opa30BaHUI.
Bonpocsl k pa3neny 10.
1.Ucuncnenue Beicka3piBanuil. [IoHsATHE BRIBOAA (JIOTHUECKOE CIIEOBAHMUE).
2.AKCUOMBI HCUUCIIEHUS BBICKA3bIBAaHUM. (2 TPYIIIIbI)
3.IIpaBuna BbIBOAa (MpaBWJIO 3aKIIOYEHHS © TMpaBUio oTpunanus). Jlokazarh wux
MPaBUILHOCTh U MIPUBECTH MPUMEPHI.
4.IlpaBuna BbIBOAA (TPaBHIO KOHTPAMO3HIIMM, TMPABUIO PACIIMPEHHOW KOHTPAMO3UIINH,
MpaBWJIO CWJIJIOTU3Ma, NpaBHUiia BBEJACHHE M YAaJ€HUE JAU3bIOHKLUUHU, BBEIACHHE H
ylajieHne KOHBIOHKIINH, TPABHUIIO MOACTAHOBKH).
5.Teopema nenykunu. [IpuMep UCIOIB30BaHUS TEOPEMBI ACTYKIIUH.
6.HenpoTuBOpeUNBOCTh MCUMCICHUS BBICKA3bIBaHUM, IMOJHOTA U HE3aBUCHUMOCTb aKCHOM
WCUYUCIICHUS BHICKa3bIBAaHUH.
7.BbIBOJ BCEX CIIEICTBUM M3 JAaHHBIX MOCBUIOK.
Bonpocsl k pasaeay 11.
1.HenocraTouHocTh TOTUKH BhICKa3biBaHUM. OOIIee onpe/eieHne UCUUCTCHUS TPEIUKATOB.
2.KBaHTOpsl ¥ (HOpMyabl UCUHCICHUS TpenaukaToB. CBOOOJHBIC U CBSI3aHHBIC BXOXKICHUS
MEPEMEHHBIX.
3.[IpaBuno orpunianus npeanoxxeHuit (Gopmyin) ¢ KBAHTOPaAMHU.
4.AxcHOMBI M PaBUJIA BHIBOJA UCUUCIICHHUS IPETUKATOB.
5.NHTepnperanusi.
6.IToctpoenue popmanbHbIX Teopuil. [lepedeHb JOrnyecknx aKCHoOM.
7.1lpumepsl TeOpuit IEPBOTO MOpsaKa. ApudMeTHKa.
8.JIornueckue 31eMeHThl KOMIIbIOTepa: 3JeKTpoHHble cxemsl U, IJIU, HE.
9.Jlornueckue snemMeHThl KoMnbeloTepa: anekTpoHHbie cxembl U-HE, MJIM-HE.
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KommekT HHANBUAYAJIBbHBIX 3aJaHui 19 NPaAKTUHYCCKUX 3aHATHIl

IO JUCHMIIIIMHE I[I/ICerTHaSI MaréMaTnka

1 cemecTp

Tema: OHGpaHI/II/I HaJ MHOXXCCTBaMU. HOKaSaTeJIBCTBO TOXICCTB

Heasn: [IpoBepka 3HaHMil IO TEME.

Conep:xkanue:
B-1.
JlaHbl MHOXECTBA:

A={1,234,5,6,7, 8},
B={3,4,56,9, 10, 11, 12},
C={5,6,7,8,9, 10, 13, 14}.
B-2.

JlaHbI MHOXKECTBA:
A={1,234,5,6,7, 8},
B={3,4,56,9, 10, 11, 12},
Cc={5,6,7,8,9, 10, 13, 14}.
B-3.

JlaHbI MHOKECTBA:
A={1,234,5,6,7, 8},
B={3,4,5,6,9, 10, 11, 12};
C=4{5,6,7,8,9, 10, 13, 14}.
B-4.

JlaHbl MHOXeECTBA:
A={1,234,5,6,7,8},
B={3,4,56,9, 10, 11, 12},
Cc={5,6,7,8,9, 10, 13, 14}
B-5.

JlaHbI MHOXeECTBa:
A={1,234,5,6,7, 8},
B={3,4,5,6,9, 10, 11, 12},
Cc={5,6,7,8,9, 10, 13, 14}
B-6.

JlaHbl MHOXeECTBa:
A={1,234,56,7, 8},
B={3,4,5,6,9, 10, 11, 12},
Cc={5,6,7,8,9, 10, 13, 14}
B-7.

JlaHbl MHOX€ECTBA:
A={1,234,5,6,7,8};
B={3,4,5,6,9, 10, 11, 12},
Cc={5,6,7,8,9, 10, 13, 14}
B-8.

JlaHBI MHOXeECTBa:
A={1,23,4,5,6,7,8},
B={3,4,5,6,9, 10, 11, 12},

OHpCI[eJ'II/ITL MHOXXECCTBA:

Di=AAB;
D,=C\ (A UB);
D:szDl.

OHpﬁ,Z[CJ'II/ITI: MHOXECCTBA:

Di=ANnBNC;
D,=(AuB)\C;
D =D; x D..

OHpﬁ,Z[CJ'II/ITI: MHOXECCTBA:

D1=C\B;
D,=AnNB;
D =D, x Ds.

Onpez[em/m) MHOXXECTBA:

D; = A\B;
D2=B('\C;
D =D x Da.

OHpe,Z[eJ'II/ITI) MHOXXCCTBA:

D1=B\C;
D2=A('\C;
D =D, x Ds.

OHpe,I[eJ'H/ITB MHOXXECCTBA:

Di1=A\C;
D=(AuBUC)\(AUB);
D =D; x D.

Onpe)leJme MHOXXECTBA:

D1 =B\A;
DQZ(AF\C)\B;
D =D, x Ds.

OHpeI[eJ'H/ITB MHOXXECCTBA:

D1=C\A;
D,=(ANB)\C;
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c={5,6,78 9,10, 13, 14}.

B-9.
JlaHbI MHOXECTBA:

Il
A
w =

o AN

A={1,2,3 45867 8}
B={3,4,5,6, 09,10, 11, 12}:
Cc={56,7,8 09, 10, 13, 14}

Tema: KomOunaropurka

Heasn: [IpoBepka 3HaHMI IO TEME.

Conep:xkanue:

D =Dy xDs.

OrnpeaenuTs MHOKECTBA:
D;=AA C;
D,=(BnC)\A;
D =D; x Ds.

OrnpeaenuTh MHOKECTBA:
Di=BA C;
D,=A\(Bu C);
D =D; x Da.

1. PewuTts 3a7auy.

B-1. Ha mkonbHBIA Bedep TaHueB coOpanmchk pebsta 9-x, 10-x m 11-x kmaccoB. Bectn
xopoBos npurnamarTcs 10 mkoabHUKOB. CKOJBKMMU CHOCO0AMH MOYKHO COCTaBUTb
XOpOBO/J MPU YCIOBHM Y4acCTHUsl B HEM XOTs Obl OJJHOr0 OJIMHHAAaTUKIaccHUKa? (55)

B-2. Ha ctyaenyeckuii Beuep coOpasych IOHOLIM U JIEBYIIKU 8 (aKkyIbTETOB YHUBEPCUTETA
(B TOM umCIlle MaTeMaTHYECKOro U (huionorunyeckoro). s MCIOMHEHUSI HAPOHBIX TAHIICB
npuramarorces 10 odydaronuxcs. CKOJIBKUMHU CIIOCOOaMU MOXKHO BBIOPATh 3Ty AECATKY PU
YCJIOBUHM YYacTHsi B HEH XOTA Obl OAHOTO OOYYaOIIETrOCs MaTEMaTHYECKOTO W XOTs Ol
OJIHOTO OOyuJaroterocs puonorunyeckoro daxynprera? (6435)

B-3. Ha Bcemupsslii ¢ecTuBanb MOJI0A€KH NpUObLIa MOJOEKb HATH KOHTUHEHTOB MHUpA.
Bo3nukina HeoOXOAMMOCTh OpPraHM30BaTh JENEraluio U3 BOCBMHU NpeACTaBUTENEH pa3HbIX
CTpaH JAJisl OIJIalleHUsl KJIATBBI O0puoB 3a MHp. CKOJNBKUMH CIOCOOAMU MOXHO OBLIO
o0pa3oBaTh JeJeranuio MpHu YCIOBUHM y4yacTus B HEH mpeacTaBUTeNeil BceX KOHTUHEHTOB?
(35)

B-4. B ractpoHoMe umeroTcs KOH(eTbl Tpex HauMeHoBaHui. KoHgeTbl ynakoBaHbl B
KOpPOOKHU TpeX BHJOB — JJIsl K&KJIOT0 HaMMEHOBAaHUs CBOsI KOpoOka. CKOJIBKUMH CIIOCOOaMuU
MO’KHO 3aKa3ath HAOOp U3 MmATH KOpoOok? (21)

B-5. CKONBKO aBTOMAIIMH MOJHO 0becrieunTs 6-3aa9HbIMI Homepamu? (10°)

B-6. Ckonbko 5-3Ha4HBIX 4nces MOXKHO o0pa3zoBath u3 1udp 0 u 1?7 (16)

B-7. B onHOM rocynapcTBe (CKa304HOM) HE HaiieTcsi JBYX UEIOBEK, Y KOTOPBIX OKa3alcs
Obl OIMHAKOBBIN cOCTaB 3y0OB: JINOO Y HUX pa3HOE YHCIIO 3y0O0B, IMOO 3yOOB HET B pa3HbIX
Mectax. OueHuTe HAUOONBIIYI0 YHMCIEHHOCTh HACelIeHHMs B AITOM TOCYAApCTBE, €Clu
MaKCHMaJIbHOE UHCIIo 3y00B y oHOrO yenoseka 32. (He Gonbmre 2°2)

B-8. Cxonpkumu crioco6amu MOKHO OTOCHIATh 6 MUCEM pa3HbIM aJpecaraM, eclid UX OyayT
pa3HOCUTHh 3 Kypbepa M 3apaHee M3BECTHO, KAKOMY Kypbepy Kakoe AOCTaHETCS IMUChMO?
(729)

B-9. UYertbipe oOywaromuxcst caaioT 5Kk3aMeH. CKOJbKO MOXET OBbITh BapUaHTOB
pacnpeziesieHus OLIeHOK, €CJIM U3BECTHO, YTO TaK WJIM MHAYe BCe OHM dK3aMeHbl caanu? (81)
B-10. Tpu nmapHs ¥ TP AEBYLIKU PELIMIM MOCTIE OKOHUAHUS IIKOJIBI TOCTYIUTh HA PaboTy B
CBOEM pOJIHOM ropojie. B ropone umerorcs 3 3aBojia, Ha KOTOpble OEPYT TOIBKO MYXYHH, 2 —
I7le HYXXHbBI JKEHIIUHBl U 2 — KOTOpble MPUHUMAIOT Ha PabOTy W MYXXYMH U SKEHIIUH.
CKONBKMMHU CIIOCOOAaMU IATh BBITYCKHUKOB MOTYT PacHpeleNuTbcs M0 3aBoAaM ropoja?
(2000)

B-11. BpimyckHUKY CcpegHEH IIKOJbI, MOCTYMNAIOMIEMy B BY3, HYKHO CIIaThb 3K3aMEHbI U
Ha0OpaTh Ha HUX HEe MeHee 17 OamoB (IBOWKM MpHU ATOM TMOIy4YaTh HeENb3s). CKOIBKO
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CYIIECTBYET pa3HBIX HAa0OpPOB SK3aMEHAI[MOHHBIX OIEHOK, JalolUX €My IIpaBo
noctyrenus? (31)

B-12. CkosbKO pa3HbIX 110 CTOUMOCTH OpacieTOB MOKET COCTaBUTh IOBEJIUp U3 Habopa B 18
KaMHEW, eCIM y Hero UMEIOTCS 5 OJIMHAKOBBIX 110 CTOMMOCTH PYOMHOB, 6 OJMHAKOBBIX IO
CTOMMOCTH aJIMa30B U 7 OJJMHAKOBBIX 110 CTOMMOCTH KycKoB siHTapsi? ( 30)

B-13. ¥V myxa 12 cociyuBIEB: 5 KEHIIMH U 7 MYX4YUH. Y XK€HbI TOXe 12: 7 )KEHIIUH U 5
MY’KUYMH. 32 CEMEMHBIM CTOJIOM Iomematorcest 14 yenoBek. CKOJIBKO pa3HbIX KOMIaHUM U3 6
KEHIIMH U 6 MYy>KUYUH MOTYT OHU NPUTIACUTh MPH YCIOBUH y4acTusi 6 3HAKOMBIX MyXka U 6
3HAKOMBIX JKeHbI? (267148)

B-14. Bce yyacTHMKHM TYpPUCTHYECKOM TOE3JIKM BJIAJACIOT MO KpailHEed Mepe OJHUM
WHOCTPAHHBIM SI3bIKOM. 6 M3 HUX BIAQACIOT AHITIMHCKUM SI3bIKOM, 6 — HEMeUkum™m, 7 —
¢dbpaniy3ckum, 4 — aHIJIMHCKMM W HEMEIKMM, 3 — HEeMEUKUM | (paHIly3cKuMm, 2 —
¢bpany3ckuM W aHrAuicKuM. OOUH TYpHCT BIIAQJAEET AHTIHHCKUM, (QpaHIy3CKUM H
HEMEIKUM si3bIKaMu. pyrux TypucTtoB B rpynne HeT. CKOJIbKO TypUCTOB BJaJiee€T TOJBKO
AHTJIMKACKUM SI3BIKOM, TOJIBKO (paHiy3ckuM? Ckonbko TypucToB B rpymme? (1; 3; 11)

B-15. Otpsia u3 92 mkoiapHUKOB coOpaiics B moxo. Y3 Hux 47 mpurotoBuin 0yTepOopoasl ¢
kosbacoii, 38 — ¢ ceipom, 42 — ¢ BeTunHOM, 28 — ¢ Konbacoil u ceipom, 31 — ¢ KoIbaCoH H
BETYMHOU, 26 — ¢ CBHIpOM M BeTYMHOW. B3samu ¢ coboii OyrepOpoasl Bcex cCOpTOB 25
LIKOJIbHUKOB, @ HEKOTOpbIE B3sJIM TOJBKO IO OyThbUIKE MoOsIoKa. CKOJIBKO OBUIO TaKuX,
KOTOPBIC B35JTH TOJBKO MOJIOKO? (25)

B-16. Haiizure cymMMy BceX UETBIPEX3HAUHBIX YHCEN, KOTOpbIE MOIY4aroTCsl Mpu
nepectanoBke mudp 1, 2, 3, 4. (66660)

B-17. Ckonbko 4Ymceln, MCHBIIUX MWILIMOHA, MOXKHO 3alucaTh C MOMOIIbI mudp 8 u 9?7
(126)

B-18. Haiigute cyMMy TpeX3HauHBIX YHCEJ, KOTOPhIE MOXHO 3amucaTh ¢ moMouibio uudp 1,
2, 3,47 (17760)

B-19. Topona A u B coenuHsOTCS ABYMS IIOCCEHHBIMU JIOPOraMHU, KOTOPbIE MEPECEUEHBI
JEeCAThIO MpOoceOUHBIMU. CKONBKMMHU pa3sHbIMHU CIIOCOOaMHU MOXKHO J100paTbest oT A 110 B,
4YTOOBI HU pa3y He NepecekaTh NpoiaeHHbIN myTh? (2048)

B-20. Nmeercs HeorpanmdeHHoe kosmyecTtBO MoHeT mo 10, 15 m 20 k. Cxonpkumun
criocobaMu MOKHO 00pa3oBath Habop u3 20 monet? (231)

B-21. Ha 3acegaHuum HayyHOro CTYyJIEHYECKOro oOuiecTBa MPHUCYTCTBOBAIUM 52
oOyuaroruxcsi: mo 13 obOyvaronuxcst oT 4 (daxynbreToB. CKOJIBKMUMH CIOCOOAaMH MOKHO
n30paTh mpaBieHHEe OOIIeCTBa B COCTaBe 4 JIMIl Tak, 4TOObl B COCTaB IpaBJICHHs BOLUIN
npeactaButenu 3 paxynbreToB? (316368)

B-22. Ilo nuneiike pacnoioxeHo N npeameroB. CKOIBKUMHU CIIOCOOaMU MOXKHO yOpaTh 3 u3

HUX TaK, 4T00BI He 6BIMM YOpaHs! pagoM cTosmiue npeamets? (Co,)

B-23. 5 GenbIX mapuKoB, 5 YEpHBIX M 5 KPACHBIX HAJ0 PACIOJNIOKHUTH MO 3 SIIMKaM Tak,
YTOObI B K&XKAOM SIIMKE OKa3aJoch Mo 5 mAapukoB. CKOJIBKHUMH CIIOCOOAMHU 3TO MOXKHO
OCYIIIECTBUTH?

B-24. Tlpu 3akpeiTun nuoHepckoro ¢ecruBans [Ipubantuiickux pecnyOiMK B MEPBBIA P
npesuauyma (13 9 mect) ObUTM TIPUTJIANIEHBI 3 JIMTOBCKUX, 3 JIATHIIIICKAX M 3 ACTOHCKUX
nuoHepa. CKOJIBKMMHU CIIOCOOAMHM MX MOXKHO paccajuTh Tak, 4TOObl HU OJHA TpOMKa
Mpe/icTaBUTENeN U3 OIHOM pecnyOIMKY He 3aHUMajia Tpex coceHux mect? (283824)

B-25. Ckonpko 1mdp mnoHanoOuThes A 3anmucu Bcex uyumcen oT 1 gmo 999999
BKIIOunTEIRHO? (888889)

Tema: Teopus rpados
Heasn: [IpoBepka 3HaHMII IO TEME.
Conep:xkanue:
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B npoussomshom cBssHoM rpade G =(V,E), V|=10, |E|=20y xoroporo pebpa e=(u,V)
degu +degv .
, HalTH:
HOJ/](degu,degv)
a) MUHHUMAaJIbHOE OCTOBHOE JIEPEBO C MOMOIIBI0 anropurma Kpackana;
0) MUHUMAaJIbHOE OCTOBHOE JIEPEBO C NOMOIIBI0 ainroputma [Ipuma;
B) COCTaBUTh MATPHILYy CMEKHOCTH U MAaTPHILy HHIUACHTHOCTH;
I') BBIYUCIUTD pajinyc U JuameTp rpada, ykazarb LHEeHTpajbHble U epuepruiiHble BEPIIUHEI,
1) TOCTPOUTH JOTIOJTHEHUE JIJIsl TaHHOTO Tpada;
€) HaliTU Bce MHBapHaHThl rpaga (BeKTop cremeHed rpada, 4ucio BHENIHEH yCTOHYMBOCTH,
YHCII0 BHYTPEHHEH YCTOHYMBOCTH, XPOMATUYECKOE YHUCIIO, YUCIO KOMIOHEHT CBSI3HOCTH, YHCIIO
Xansurepa),
’K) HATH HE MEHEE TpeX MapoCOYeTaHUl;
3) IPOBEPUTD, ABISAETCA JIM JAHHBIN Tpad 3HIEpPOBBIM, €CIIH J1a, TO TAlTH 3IJIEPOB LUK,
M) SBJSIETCSA JIM JAHHBIA Tpad raMUIBTOHOBBIM, NMPOBEPHUTH OIHO M3 JOCTATOYHBIX YCIOBUI
raMUIbTOHOBOCTHU Tpada.

B3BelIeHb! unciamu W(e) =

2 ceMecTp

Tema: CoBepiiieHHbIE HOpMAIbHbBIE (OPMBI
Heasn: [IpoBepka 3HaHMI IO TEME.

B
BL (xvy)olix)  Ky)-kox)
B2 (xoyvyix)  (x>y)z)ex.
B3 [xvy)olydx)  (Ky)-z)exy.
B4 (xoyhyix)  (xoy)z)exy.
B (xvy)o(yex)  (xoy)lxy.
B-6. (x@y)o(yx)  (xdy)oz)vxy.
B7. vyl (y—x  (Ky)oz)oxy.
B8 (x@y)>(ylx)  (xy)z)oxy.
Bo. xolyoyix)  (Xyhz)exy.
B-10. x4y >(yix))  x@(yvzerxy).

2. C momompl0 SKBUBAIEHTHBIX NpeoOpasoBanHuil mpuseaute ¢opmyny k JHD, KHD, CAHO,
CKH®. IlpoBepbTe NpaBUIBHOCTH IMOJYYEHHOTO pe3yjbTaTa, HCIONb3ys TaOIUYHBIA CIoco0
MTOCTPOCHUS ITHX POPM.

81 (kv y) > 20X,

B-2. (xvgl)—>(z €r)>_<). .



B-3. ()_( \Y ;l

) .
B-4. (XV)_/)—) m
)

B-5. (X vgl

B-6. (x‘ﬂ@iz —X).

B-7. (2> x) <> (Y|

B-8.

[o¢]

_x_

< |

N —

®

N

x

N — ><

B-9. (E —>x)<—>(;<| y).
B-10. (2 —>x)®(x‘§/).

Tema: Metoa MareMaTHYECKON MHIYKIIUA
Heasn: [IpoBepka 3HaHMI IO TEME.

Conep:xkanue:

1. 3agaun Ha JEITUMOCTH.
JIOKaXuTe, 4TO TPH BCEX HATYPAIbHBIX N
B-1. n®+11n kpatHO 6

B-2 7"+3n-1 xparHo 9

B-3 5"-3"+2n «kpatHo 4

B-4 6%"+19"-2""! xpaTHol7

B-5 5*2%"24+3%"1 kpatho 19

B-6 22"1.9n?+21n-14 xpatHO 27
B-7 11"2+12°™! npemurcs na 133
B-8 18"-1 nenurcs Ha 17

B-9  3%™2+7" npemwmrcs Ha 10
B-10. 7* 52"+12*6" nemurcs Ha 19

2. Jloka3aTb paBeHCTBAa JJIsl BCeX HATYPAJIbHBIX N

B-1. 1+4+9+25+. +nz=10FD@N+D)
6

B-2. 2+4+6+...+2n=n(n+1)

B-3. 2+6+10+...+2(2n-1)=2n?

B-4. 2+10+24+.. +(3n%-n)=n?(n+1)

B-5. 1%2+2*5+3*8+...+n(3n-1)=n?(n+1)
B-6. 2+16+56+...+(3n-2)*2"=10+(3n-5)*2"*
B-7. 5+45+325+...+(4n+1)*5"1=n*5"

B-8. 12432452 +(2n-12= 2N DN +1)

3
2
B-9. 13+2%+. . +n’= [_n(n 1) j
2

B-10. 1*2*3+2*3*4+3*4*5+ .+n(n+1)(n+2):% n(n+1)(n+2)(n+3)
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3ananus 1J151 KOHTPOJIbHOM PadoThI

IO JUCLHMIIIIMHE Z[I/ICKPCTHEU{ MaTE€MaTuKa

1 cemectp
«Kombunamopuxa»
Bapuant Nel.
1. TloxmcuuTaTh W BBIIKCATH BCE pa3MelleHUs 0e3 MOBTOpeHUH u3 4 mo 3.

2. CKOJBKO Ppa3IMYHBIX CIIOB MOXHO TIOJYYWTh, IIepecTaBisisi OYKBHI B  CIIOBE
«MaTeMaTuka»?
3. B maccaxupckom moesne 12 BaroHoB. CKOJBKHMMH CIIOCOOaMH MOXHO PacCaJuTh B
noeszie 4 4eraoBeKa, pH YCIOBUH, YTO OHH MTOEYT B Pa3IMUHBIX BaroHax?
4. Ilpoparotcst 10 copToB OTKPHITOK. CKOJBKMMHU CIIOCOOAMHU MOYKHO KYNUTh 8 OTKPBITOK; 6
Pas3IUYHBIX OTKPBITOK?
Bapuant Ne2.
1. TloxcuuTaTh M BBIIUCATH BCE cOUeTaHMs O0€3 MOBTOpeHUH u3 4 1o 3.
2. CKOJBKO pa3IUyYHBIX PACHUCAHUN MpH BbIOOpe M3 11 IUCHMIIMH MOXHO COCTaBUTD,
€CJIM PACIHUCAaHUE OJJHOTO JTHS BKIIIOYAET 5 YPOKOB?
3. CKOJBKO pa3IMYHbIX CIIOB MOXKHO IOJIyYUTh, IEPECTABIIAS OYKBBI B CIIOBE «pydKa»?
4. Ilpoparotcst 8 BU10B KHUI. CKOJBKUMHU CIIOCOOAMHU MOKHO KYIHTh 5 KHUT; 7 Pa3iUyHbIX
KHUI?
Bapuant Ne3.
1. TloxacuuTaTh U BBIIUCATH BCE pa3MeEIlEHUs ¢ OBTOPEHUit U3 4 o 3.
2. CKOJBKUMH CIOCOOAMH MOYKHO COCTaBUTBH 3-I[BETHBIN IMOJOCATBIA (hyIar, €clii MMEeTCs
MaTepHal IMSATH Pa3TuYHbIX [IBETOB?
3. UYerBepo CTYNEHTOB cHaroT 3Kk3aMeH. CKOJBKMMHU CIIOCOOAMU MOTYT OBITh ITOCTaBJIECHBI
UM OILIEHKH, €CJIH «HEY» HE MOJYyYUJ HUKTO U3 HUX?
4. B rpynne u3 12 yenoBek HYKHO BBIOpaTh 2-X AEKYPHBIX Ha 6 JAHEH, IpUYeM KaKIbli
JOJDKEH JASXKYpHUTH 1 pas.
Bapuant Ne4.
1. TloxcuuTaTh W BBITUCATH BCE COUYETAHMS C IIOBTOPEHUM U3 4 10 3.
2. CKOJBKMMH CIOCO0aMM MOXKHO COCTaBHTb 3-I[BETHBIM MojocaTblil ¢uiar, eciau uMeercs
MaTepua MATH pa3IudHbIX [[BETOB U OJIHA M10JIOCA JOJKHA OBITh KpacHOM?
3. CKOJBKO PAa3NMYHBIX KOMOMHALMHI MOSBIEHUS repbda Wik HUQpbl MOXKET OBITH MpH N-
KpaTHOM OpOCaHUM MOHETHI?
4. Pora cocrout u3 3-x odpuuepon, 6 cepxxkantoB u 60 psanoBbix. CKOTBKUMHU criocoOaMu
MO>KHO BBIJICJIUTH OTPSA] U3 2-X o(puiiepoB, 2-x cep>kanToB U 20 psI0BBIX
Bapunant NeS.
1. TloxacuuTaTh U BBIIUCATH BCE MEPECTAHOBKH IO 4.
2. CKOJBKO pa3IM4yHBIX CJIOB, KaXKII0€ U3 KOTOPHIX COACPKUT 4 OyKBBI, MOKHO COCTaBHUTH
U3 CJIOBa «BBIOOPHI»?
3. Nmeercs 12 coproB razer. CKOIBKUMH crmoco0amMu MOXHO BbIOpath 20 raszer; 9
pa3IUYHBIX ra3er?
4. CKOJBKO pa3IUYHbIX CJIOB MOXKHO TOJYYUTh, IEPECTABIISASL OYKBBI B CJIOBE «KapaHAal»?
Bapuant Neb6.
1. TloxacuuTaTh M BBIIUCATH BCE pa3MelieHus 0e3 moBTOpeHui u3 4 mo 2.
2. 4 cnopTCcMEHa JIOJDKHBI MOPa3uTh 8§ MUIIEHEH KaXabld 1mo aBe. CKOMBKHMHU CIIOCOOaMu

OHHU MOTYT PaclpeseuT UX MEeXIy cO00i?
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3. Kommuccus cocrout u3 mpexacenarens, 3ama u emie 5 4yenoBeK. CKOIBKHMHU CIIOCOOaMU
MO’KHO PaCHpeesIuTh 00s13aHHOCTH?

4. Homepa TpaMBaiiHBIX MapIIpyTOB O0O3HA4arOT ABYMs IBETHbIMH (oHapsmu. Kakoe
KOJINYECTBO Pa3IMYHBIX MapUIPyTOB MOKHO 0003HAYUTh UCNIOJIB3Ys (poHapu 8 1BeTOB?

Bapuant Ne7.

1. TloacuuTaTh U BHIIUCATH BCE COUETaHUs O€3 MOBTOpEeHUN U3 4 1o 2.

2. B Base croar 10 kpacHbiXx u 4 po30BBIX TBO3AMK. CKOJBKMMH CIIOCOOAMH MOXKHO
BBIOpATh 3 1[BETKA U3 Ba3bl?

3. CKOJBKO pa3IMyYHBIX CIIOB MOXHO TIIOJYYWTh, IIepecTaBisisi OYKBHI B  CIIOBE
«KOMITBIOTEP»?

4. Komanzna u3 5 4YeloBEK BBICTYNAET Ha COPEBHOBAHMSX IO IUIABAHUIO, B KOTOPBIX
BeicTynatoT enie 20 cnoprcMeHoB. CKOTBKUMHU CIIOCOOaMU MOTYT OBITh pacrpelesIeHbI
MECTa, 3aHAThIC WIEHAMH 3TONH KOMaH/bl?

BapuanTt Ne 8.

1. TloacuuTath U BBIIUCATH BCE cOUETaHMs Oe3 MOBTOpPEHUH U3 5 1o 4.

2. Ha mxonbpHBI Bedep TaHLEB coOpamuch pedsta 9-x, 10-x m 11-x xmaccoB. Bectu
xopoBoj npuriamarTces 10 mkoabHUKOB. CKOJIBKMMHU CIIOCOOaMH MOKHO COCTaBHUTb
XOpOBOJ MPU YCIIOBUM Y4aCTHUsl B HEM XOTs Obl OJJHOIO OJIMHHAIIaTUKIACCHUKA?

3. U3 10 po3 u 8 reopruHOB HYKHO COCTaBUTh OYKET, coaepKalluii 2 po3bl U 3 TeOpPrHUHBbIL.
CKOJIbKO MOYKHO COCTaBUTbh Pa3INYHbIX OYKEeTOB?

4. 3aMOK OTKpBIBAaeTCsl TOJIBKO B TOM Cilydae, €clii HaOpaH ONpe/ieieHHbIH TpeX3HAYHbII
HoMep. [lonbITKa COCTOUT B TOM, YTO HAOMPAIOT HAyraJ TpU LUQPHI U3 3alaHHBIX MATH.
VYranaTe HOMEp yIai0Cch TOJIBKO HA MOCIEAHEN U3 BCEX BO3MOMKHBIX MOMBITOK. CKOJIBKO
MOTIBITOK MPEALIECTBOBANIO YAAYHOM?

Bapuant Ne 9.

1. TloxacuuTaTh U BBIIUCATH BCE COUYETAHMSI C TOBTOPEHUSIMU U3 5 110 4.

2. Ha cryneHueckuii Beuep coOpaMCh FOHOIIH | JICBYIIKH 8 (paKyIbTETOB YHUBEpCHTETA (B
TOM YHCIJIE MAaTEMaTHYECKOro U (UII0IOTHYecKoro). /i UCIIoTHEeHUsT HApOIHBIX TaHIIEB
npuriamatorcsa 10 cryneHToB. CKONBKUMHU CIOCO0aMU MOKHO BBIOpATh ATY AECATKY MPH
YCJIOBUHU Y4acTHsl B HEH XOTS OBl OIHOTO CTY/I€HTa MaTeMaTHYeCKOro M XOTs ObI OJTHOTO
CTyZeHTa (pusosornyeckoro paxkyaprera?

3. B racrponome umerotcs kKoH(pETH Tpex HauMeHoBaHu. KoH(deTs! yrmakoBaHbI B KOPOOKH
TpeX BHUJOB — JUIs KaXJOr0 HAMMEHOBAaHUs CBOS KOopoOka. CKOJBKHMH crocoOamMu
MOHO 3aKa3aTh HAOOp U3 MATH KOPOOOK?

4. CKonbKO 5-3HauHBIX YMCe]I MOXKHO 0Opa3oBath U3 udp 0 u 1?

Bapwnant Ne 10.

1. TloxacuuTath M BBIUCATH BCE pa3MelleHus 0e3 TOBTOPEHH U3 5 1o 4.

2. CKOJBKMMH CHOCOOAMH MOXXKHO OTOCHIaTh 6 IMHCEM pa3HBIM ajpecaraM, eClid UX OyayT
Pa3HOCHUTH 3 Kypbepa U 3apaHee U3BECTHO, KAKOMY KyphepY KaKoe JOCTaHETCs TUChbMO?

3. CKOJBKO 9HCell, MCHBIIINX MIJIIHOHA, MOXHO 3aIACaTh C IIOMOIILI0 Hdp 8 u 9?

4. Otpsn u3 92 mWKOIBHUKOB coOpancs B nmoxoA. V3 Hux 47 mpurotoBwin OyTepOposl C
kosbacoii, 38 — ¢ ceipoM, 42 — ¢ BeT4nHOM, 28 — ¢ Kombacoit u ceipoM, 31 — ¢ konbdacoit u
BETUYMHOM, 26 — C CBHIpOM W BeTUMHOUW. B3smu ¢ coboit OyrepOpoasl Bcex copToB 25
IIKOJIbHUKOB, a HEKOTOPBIE B3sUIM TOJIBKO MO OyThUIKE MoJOoKa. CKOJIBKO OBUIO TakKuX,
KOTOPBIE B35JIM TOJIBKO MOJIOKO?

«bunom Hvtomona»
Bapunant Nel.

1. Pasnoxuts o popmyne 6unoma Herorona: (@ + b)ll.

2. Pemmtp ypaBHEHUE P? -CXX*l =64.

X
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3n
1
3. Cymma OMHOMHAIBHBIX KO3((UIMEHTOB pa3I0KECHUs (ZI’IX—FF paBHa 64.
nx

OIIPCACIINTH ClIaracMoe€, HE coacpKaliee X.

Bapuant Ne2.
1. Pasnoxuts o popmyne 6unoma Herorona: (@ + b)lz.
P’ 24
2. Pewmnts ypaBHeHHE ——— —— =__.
P,-C™ 23

3. Cymma OWHOMHANBHBIX KO3(P(PHUIMEHTOB C HEUYETHHIMH HOMEPAaMHU B DPA3JIOKECHUH
1 n
(ax +Xx 4 j paBHa 512. Haiitu cnaraemoe, He coaeprkalee X.

Bapuant Ne3.
1. Pasnoxuts 1o popmyne 6unoma Herorona: (@ + b)lS.
5

2. Pemurs YpaBHCHUC :75 = 336
X—2

16
3. Ilpm kakux 3HAUYEHUSAX X UYETBEPTOE CIIATAEMOE PAa3JIOKEHUS (5+ ZX) OosnbIe BYX

COCENHUX C HUM CJIara€MbIx?
Bapuant Ne4.

1. Paznoxurs no dpopmyne 6uroma Herorona: (& + b)”.

2. Pemmrs ypasuenne P’ +C*? =14x.

X

n
b a’ 3 5
3. H3BecTHO, 4TO B pa3NoKeHUU —+1 F MMEETCS WIEH, CONEPKALINMN ab. Haiitu
a

9TOT YJIEH.
Bapuant NeS.

1. Pasnoxuts o popmyne 6uroma Herorona: (@ + b)lS.

2. Pemmts ypasuenne C 7 +2C° =7(x-1).

n
1
3. Cymma K03(}HIHEHTOB BTOPOTO M TPETHErO CIAraeMBIX PA3TOKESHHS | X% —
28/x
paBHa 25,5. Hanncatp wieH, He copepKamui X.
Bapuant Neb6.

1. Pasnoxuts no popmyne 6unoma Herorona: (@ + b)6 .
2. Pemmts ypasuenne C; +6C? +6C> =9x* —14x.

n
1
3. Ompenenutsb Pn2 , €CJIM TISITOE CIIaraeMoe PasIoKEHUsI (3\& +— | He 3aBUCHT OT X.
X
Bapuant Ne7.
1. Pasnoxuth no popmyne 6unoma Herorona: (@ + b)7 .

2. Pemmrts ypasuenne P° =xP, .
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3. B kakylo HaTypalbHYyIO CTENeHb CleJyeT BO3BECTH OMHOM —— + 3, 4TOOBI OTHOLIEHHE

V2

YETBEPTOrO CIAaraeMoro pasjokKeHHs K TPETheMy ObLIO PaBHO 3/ 2 ?
Bapuant Ne 8.

1. Paznoxuts no popmyie 6unoma Herotona: (a+ b)8 .

X+2 _
2. Pewmts ypaBHeHHE ————— = 210.
x-1 ° 3

X a 2
3. HaiiTu wieH paznoxxeHus | — + — | » KOTOpBIi copepxuT X" .

a X

8

Bapuant Ne 9.

1. Pa3noxuts no hopmyne 6uaoma Herorona: (a+ b)9 .

30
2. Pemuts ypaBHEHHE P+ 2P, =—P,.

X+1

3. bunomuaabHble KO3(pPUIIMEHTH  BTOPOTO W JCBATOTO  WICHOB
3 1\"

SX 2 — X3 | paBubl. HaiiTu 4ieH pasjioxeHus, He CoAepKalluii X.

Bapuant Ne 10.
1. PaznoxuTth no popmyire 6unoma Herotona: (a -+ b)lo .

2. Pemmtb ypaBHEHUE If)x3 - 2(:;1 = 3|5X2.

2 \12
3. Haiitu HoMep uiieHa pa3inoXKeHus (X + X 2) , HE coJiepiKallero X.

«Teopus epaghoe»

HapucyiiTe mpou3BOJIbHBINA CBS3HBIN HeopueHTHpoBauuseii rpap G = (V, E),

3TOM rpade HalTH:
1) Marpuily CMEXHOCTH;
2) MaTpuIly HHIIUJEHTHOCTH;
3) cyrpad;
4) pOCTO# MUK MAKCUMAJIbHOM JIUTHHBL

5) mpoCTyIO e MAKCUMAIBLHOM IJTHHBI;

pasiioKeHus

V|=10. B

6) paauyc u AuameTp rpada, yka3aTb HEHTpaJIbHbIE U Nepu(epHiiHble BEPLIINHBI;

7) nomosHeHue JUIsl JaHHOTO rpada;

8) uHBapuaHThl Tpada (BEeKTOp cTemeHel rpada, yuciio BHEUIHEH YCTOWYMBOCTH, YHCIIO

BHYTpeHHeI\/'I YCTOﬁqHBOCTH, XPOMATUYCCKOEC YHUCI0, YHUCIO0O KOMIIOHCHT CBA3HOCTH, YHUCIIO

Xansurepa),

9) ocToBHOE JIEpEBO.
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«Teopust epaghoey
1. Jlns pansHoro rpada mo marpuuHoil ¢opmyne Kupxroda HalTH UYMCIO OCTOBHBIX
nepeBbeB rpada.
2. Jlns JTAHHOTO rpada, y KOTOPOTO pebpa e=(u,v) B3BEIIICHBI
degu +degv .
uncnamu W(E) = , HAUTH MUHIUMAaJIbHOE OCTOBHOE JIEPEBO:
HOJ/[(degu,degV)
a) ¢ momouipio anroputma Kpackana;
0) ¢ momoipio anropurma [Ipuma.

3agaHus 17151 KOHTPOJIbHOM PadoThI

10 JUCHUIIIIMHE I[I/ICerTHaﬂ MaTeMaTuKa

2 cemecTp

3ananue |. CoctaBUTh TaOIUIIBI HCTUHHOCTH (POPMYIL.

B-1 xo(y>(y®x)  x(yvzixy).

B-2. xe(&‘(y@x)) x<—>(§/v2¢x_y).

B-3. x¢(§—>(yvx)) x|(§/<—>2®x_y).

B4 x@(y >(yox)  xdlyvzxy)

B-5. (xi y)‘(yvi) (xe?)@(z —>x_y)

6 ({y)->lyox)  (ayhleoxdy)

7. (xvy)—> (y¢>_<) (x|§/)<—>(z®x_y)

8. (xvy)d (y—>>_<), (x@?)a(dx—y).
(x@y)\(yu) (x> y)—>(zvxy).
B-10. (XA y)<—>(y¢>_<) (x—ﬁ)‘(z@ﬁ).

3ananue |l. IlpoBeputb, OyayT U SKBUBAJEHTHBI Cieayomue (GOpMyNbl C MOMOILIBIO
HKBHBAJIEHTHBIX ITPE0Opa30BaHUM.

B-1. x®(yo z)u (x®y)e (x®2).
B-2. x®(y—>2)u (x@y) (x®z).
B-3. x®(y|z) u (x®y)|(x®D2).

B-4. x¢(y<—>z) (xdy)er(xd2).
B-5. X|(y®2z) n (x| y)®(x|2).

B-6. x> (y|2) u (x— y)|(x—>2).

B-7. x> (yo2)u (x=>y)o(x—2).
B-8. xv(y®z) u (xvy)®(xvz).

B9. x{(y®z) u (xd y)@(x 2).

43



B-10. x> (y®2z) u (x > y)®(x > 2).

3ananue |ll. C nomonibio 3KBUBaJICHTHBIX MTpeoOpazoBanuii npuseaute popmyny k JHD,
KH®, CAH®, CKH®. IlpoBepbTe MNpaBUIBLHOCTh IMOJYYEHHOTO pe3yJbTara, HCIOJIb3Ys
TaOJIUYHBINA CITOCOO MOCTPOSHUS ITUX (POPM.

B-L (x{y)>z)®y.

B2 (xy)>z)@y.

B-3. (x\y)>z)@y.

B-4. (W—) z)<—> y.

B-5. (xdy)>z)oy.

B-6. (x3y)>z)oy.

B-7. (xvy)=(zoy).

B-8. (x|y)®(z—>y).

B-9. (x{y)->z)ox.

B-10. (xv y)—>(_)

3amanue |V. JlokazaTe paBeHCTBa /il BCEX HATYpalbHBIX N METOJOM MaTeMaTU4YeCKOi
WHIYKIUU

n(n+1)(2n+1)

1) 1+4+9+25+...4n’= 5

2) 2+4+6+...+2n=n(n+1)

3) 2+6+10+...+2(2n-1)=2n?

4) 24+10+24+...+(3n%-n)=n?(n+1)

5) 1¥2+2*5+3*8+.. +n(3n-1)=n?(n+1)

6) 2+16+56+...+(3n-2)*2"=10+(3n-5)*2"1
7) 5+45+325+. .. H(4n+1)*5"1=n*5"

8) 12432452 +(2n-1)2="2" ‘2(2” 1)

9) 13423+ +n’= (_n(n +1)j2
2

10) 1*¥2%342%3%443*4%5+ . .+n(n+1)(n+2):% n(n+1)(n+2)(n+3)
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TecToBbIE BOIIPOCHI U 3a/ITaHUA
IO JUCLHMIIIIMHE I[I/ICKpCTHaﬂ MaTEéMaTHUuKa

1 cemectp

1. Cxonpkumu crnoco0aMu MOXXHO BbIOpaTh 3 pa3IMYHBIX KapaHaalla U3 HMMEIIUXCcS S
KapaHJaulel pa3HbIX BETOB

2. CKOJIBKO pa3MYHBIX YEThIPEX3HAYHBIX YUCENI MOKHO oOpaszoBarh u3 mudp 1, 2, ..., 9, ecnu
Bce UQPBI B KAXKIOM YETHIPEX3HAYHOM YHCIIE PA3JINIHbBI

3. CKOIBKO Pa3IMIHbIX Ha60pOB mo 8 IMUPOKHBIX B KAXKIOM MOKHO COCTaBUTH HCIIOJIb3Y: 4
CcopTa NUPOKHBIX

4. BbykBbl a30yku Mop3e 00pa3yroTcsi Kak IIOCIEeA0BaTENbHOCTh TOUeK M THpe. CKOJIBKO
Pa3IUYHBIX OYKB MOXKHO 00pa30BaTh €CIH UCIIOJIB30BATh 5 CUMBOJIOB?

1.5

2.34

3.16

4.32

5. Ha nonke ctosT 30 kaur. CKOTBKUMHU CIOCOOAMH MOYKHO X Pa3MECTHThH?
1. 30!
2. 29!
3. 28!
4. 27!

6. B Baze crosar 10 kpacHbIX U 5 po30BBIX I'BO3IUK. CKOJIBKUMH CIIOCOOAMU MOXKHO BBIOpATh M3
Ba3bl ISTh TBO3JIMK OJHOrO IBeTa?

1.50

2. 253

3. 105

4.25

7. IlocnenoBarenbHOCTHI0O DHOOHAYYM HA3BIBACTCS CIEIYIONIEE PEKYPPEHTHOE COOTHOIICHHE:
l.u,=u,+u, Uu=Lu,=2

n-1
2. u, :zuiun—lfii UO =l1lona n>1
i=0

=5u
=6u

3.u
4. u

6u,, U,=6,u,=10
u,, u=Lu,=3

n+2 n

n+2 nd

8. Peanmm3amueil HEOPHEHTUPOBAHHOTO Tpada cO MHOKECTBOM BepmnH V = {1,2,3,4} u pedep
E ={(12);(23);(2,4);(2,2)} sBustercs...
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4.4
9
0
1.1
0
0
2.1
0
0
3.0
0
0
4.1
0

10. I'pad G 3aman cnemxyromieit MaTpHUIEH CMEXHOCTH:

A
%
7(2

0

P O R O R Rk P P P R R

[#%]

. Matpuua cmexxnoctu rpada G, n300pax€HHOr0 Ha pUCYHKE, UMEET BUJI. ..

0

O L O OFr O © P O oo

1
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P O O O O F— -
O O O O+~ O
O O O O © O B+

o O B O O O
O O O O+, O O

o O o kb O O
R O O O O O+ -

0010
panuyc r(G) rpada.

S "o o, OFr r O O

Haiit
1.2
2.4
3.3
4.5

11. I'pad G 3aman cnenyromeil MaTpuieil CMEXHOCTH:

01 000101
10101000
01010010
00101001
01010101
10001010
00100101
10011010
Haiitu nuametp d(G) rpacda.

1.2

2.1

3.3

4.5

12. Ilycts rpadp G ¢ n BepmumHamu siBisieTcst nepeBom. Toraa: (Beibepure ans G HeBepHoe
YTBEPKICHHE)

1. Yucno pebepm=n-1

2. I'pad cBsa3HbII

3. I'pa HE comepKUT LUKIIOB

4. I'pad conepkUT 3aMKHYTBIM MapuipyT

13. SIBnsieTcst v TUTaHAPHBIM CIEAYIOITNI Tpad:

1. ma
2. HET

14. SIBnsieTcs v TIaHAPHBIM CIEAYIOIIH Tpad:
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1. na
2. HET

15. Ckonpko rpaHeii y miaockoro rpada:

el A
N OTA W

16. CkoipKo rpaHell y miaockoro rpada:

el A
w o Ao

17. T'aMubTOHOBA TIETH — ATO IIETh, COIEpKAIIast
1. Bce pebpa rpada
2. KaXIyl0 BepIInHy rpada poBHO J1Ba paza
3. Bce BepIIMHBI Ipada pOBHO OAMH Pa3
4. Bce peOpa u BepIIMHBI Tpada

18. DinepoB MUK — 3TO UKJI COJEPHKAITUN
1. Bce peOpa rpada, mpuuem Kaxaoe pedpo BCTpeyaeTcs pOBHO OJIUH pa3
2. kaxaoe pedpo rpada poBHO J1Ba paza
3. Bce BepIIMHBI rpada pOBHO OJIUH pa3
4. Bce peOpa u BepIIMHBI Tpada

19. CKOJIBbKO OCTOBHBIX JIEPEBHEB B ITOJIHOM TOMEYEHHOM S-BEpIIMHHOM Tpade
1.10

2. 125
48



3.100
4. 250

20.T'pad G HazpIBaeTCs MOIHBIM, ECIH

21. B opuenTpoBanHOM rpade
1. BEpIIMHBI — COOBITHS
2. pebpa — nyru
3. uens — nyTh
4. LIMKJI — KOHTYD

Uro neBepHo?

22. BepuiuHy, He IPUHAUIEKAILYIO HU OJJHOMY peOpy Ha3bIBAIOT
1. u3onupoBaHHOM
2. BUcsAUEH
3. OTOENBHOMI
4. xoHLIEBOI

23. I'pad, y KOTOPOTO BCE BEPIIMHBI HMEIOT OJHY U TY JK€ CTCTICHb, HA3bIBACTCS
1. IBy1OIBHBIM
2. peryJyisipHbIM
3. 3Be3IHBIM
4. XpoMaTH4YECKUM

24. Cxonbko pedep B mosHoM Tpade ¢ 20 BepuimHamu?

25. Cpeau ceMH CTpaH YCTAaHOBJIEHBI SKOHOMHMYECKHE OTHOLICHMSI, NPUYEM KaK[as CTpaHa
MMeeT HIKOHOMUYECKHE TOTOBOPHI C Ka)XJ0W IpYyrod CTpaHod. JTO MOKHO M300pa3uTh B BUJE
rpaga. Cxonbko pedep Oyzaer umers rpag?

26. Ilyctp p(u,v) paccrosHue Mexay BepmmHamu U, V. s (GUKCHPOBAHHOIN BepIIUHBI U
pesmunHa £(U) = male (U, V) raspBaetcs
Ve
1. creneHbro BEPILMHEI U;
2. pamycom rpaca G;
3. nuametpom rpada G;
4. SKCLEHTPUCUTETOM BEPIIIUHBI U;

27. PaccrosiHueM Mexay BepimrHaMu rpada G Ha3bIBaeTCs

28. Iycts man rpadp G=(V,E), y xoroporo muBapuantsl umetor 3Hadenus: S(G)=(3,3,3,3);
¢(G)=4, a(G)=1. Tornarpap G=(V,E) sro

29. . Xpomarmyeckoe umcino g momHoro rpapa G ¢ N BepmMHAMH
paBHO

30. [Ins marHOTO rpada 4rciio Bce ero OCTOBHBIX JAepeBheB 1Mo dhopmyne Kupxroda paBHo

O
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2 cemecTp

1. Kakoe u3 cnenyoomux npeioKeHU He SIBISIETCS BbICKa3bIBAHUEM:
1. 2-3=6;
2. VxeRlsin X <1;

3. CYIIECTBYET YHCIIO X TaKoe, uTo X° —5X+6=0;

4, Xx+2=8.
2. KonboHKIHIO BEICKa3bIBaHuil A 1 B 0003Ha4daror:
1. AAB
2. AvB
3. A—>B
4, A~ B
3. Kakas Tabnuia ICTUHHOCTH COOTBETCTBYET opmyiie F =XV y:
1. |Xx y F 2. X y F 3. X y F 4. X y F
0 0 0 0 0 0 0 0 0 0 0 1
0 1 0 0 1 1 0 1 1 0 1 1
1 0 0 1 0 1 1 0 1 1 0 1
1 1 1 1 1 1 1 1 0 1 1 0

4. Kakas mormdeckasi popMyJia COOTBETCTBYET CIIEAYIONIEMY BBICKA3bIBaHUIO «15 menurtes Ha 3
" 12 nenutcs Ha 2»:

5. Kakas noruueckas ¢popMyna COOTBETCTBYET CIEAYIOIIEMY BhICKa3bIBaHUIO «ecnu 10 nenurcs
Ha 3, To 100 nenutcs Ha 3»:

6. Uto siBiisleTCs OTPULIAHUEM BBICKA3bIBaHUS «2<3%
1. 2>3;
2.2=3;
3. 2>3;
4.2<3.
7. Kakast u3 opmy paBrocHnbHa hopmyne X AY :
1. XAY :
2. XVY;
3. XVvY;
4, X <Y .
8. Kaxkast u3 popmyn paBaocmisHa popmyie (X VY)AZ:
1. XVvYAZ;
2. (XvZ)YVvZ);
3. XAYVZ;
4. XZvYZ.
9. ®opmyin paBHocuibHa popmyie X Vv (X AY) umeer Bux

10. ®opmyi paBaocHabHA hopmysie X — Y umeer B

11. Hanmmre opmMyiy 3aKOHA UCKIIOYEHHOTO TPETHETo
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12. 3akOH IpOTUBOPEUHS 3TO:

1. XvX=X;
2. XvX=1;
3. XAX=X;
4, X AX =0.
13. JIBOMCTBEHHBIMH SIBJIAIOTCS ONEPALINU:
1. >ue;
2. o U A,
3.AHUV,
4.vu—.

14. JIn3pIOHKTUBHONW HOpPMajbHON (hopMoi OyneBoil (yHKIMU Ha3bIBa€TCS PABHOCHIIbHAS €l
dhopmyna, mpeacTaBIsoIIas coooi

15. KoHbIOHKTUBHOM HOpMasbHOU (opmoi OyieBoil (yHKIMM Ha3bIBAETCS PABHOCWIIBHAS €
(dbopMyIia, mpeCTaBIIAIONIas CO00H

16. 1ist popmysier X (X —Y) — Y AU3BIOHKTHBHOW HOPMAJIbHON POPMOI SBIIAETCS:
1. XY vY:
2. XVvXY VY
3. HerT;
4. XY v XY .
17. KoubronktuBHast HopMaibHas popma popmyisr X(X —->Y) > Y :
1. (XVvY)XVY);
2. XY vY:
3. HerT;
4. (XvY VvX)XVYVY).
18. ®opmyna F anreOpsl BhICKa3bIBAaHHMI HA3BIBACTCS JIOTHYECKUM cieficTBueM dopmyn Fi1 ,F2
,e.., Fk, €cau
1. FvF v..vFK —F toxnecrBenHo uctiuHHas Gpopmyna;

2. EAF A..AFK — F ToxaecTBeHHO uctuHHas Ghopmya;
3. KvE v..vF < F ToxnecrBeHHo noxkHas GopMyia;
4. K vF, v..v K < F Bemonaumas popmyina.

19. UcTUHHOCTD 3aKIIOYEHHS .. ..
1. He cIyXKUT yCIOBHEM MPABIWIBLHOCTH CAMOTO PaCCyKICHHUS;
2. CIIY)KHT YCIIOBUEM MPABUIHLHOCTHA CaMOTO PacCyXJICHHUS,
3. CIY’XHT JOCTaTOYHBIM YCJIOBHEM MPABHILHOCTH CAMOTO PaCCyKICHHUS;
4. cayXUT HEOOXOJAUMBIM YCIOBUEM MPABHIIBHOCTH CAMOTO PaCCy KICHHUSI.
20. AKCHOMBI B MATEMATHYECKON JIOTUKH ITO

21. IpaBwuio 3akmodenus (Modus ponens) sto:
X ->Y,X
1. —;
Y
X->Y,Y
)? ’
X->Y

Y > X'

2.
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XYY >Z

X—>Z
22. IpaBuio orpumanus (modus tollens) sto:

1 X—>Y,X;
Y
X->Y)Y
. X :
X->Y
Y X'
4 X-=Y,Y>Z

X—=>Z
23. CoBepiieHHOH JW3BIOHKTHBHON HOpManbHOH ¢opmori ¢dopmynsr X —Y  sBisercs

dbopmyna
24. CoBepIIIeHHOW KOHBIOHKTHBHON HOpManbHOU (opmoit hopmymsr (X —)Y)m ABIIETCSA
bopmyna

1L (XvY)XVvY)XVY);

2. (XVY);

3. HerT;

4, (XvY VvX)XVYVY).
25. Kakoe u3 cnenyromux MpeioykKeHUi He SBIISIETCS JIOTHIeCKO (pyHKIMe:

1. 2+x=4;

2. 2+3=T7,

3.[x>0;

4. x° =1.
26. CocraBbTe (OpMYILy, COOTBETCTBYIOLIYIO npeanoxenuto «MBan u Mapes OpaT ¢ cecTpoi,
WIA MYX C JKEHOW, WJIM OTeIl C J0Yephio, HJIM OHU HE POJCTBEHHUKW». BBenuTe 0003HAYCHUs

Ui mpenukatoB: P — «ObITh OpaToM Mapuu», Q — «ObITh cympyramm», R — «ObITh OTIIOM
Mapuu», S — «OBITh POJICTBEHHUKAMI:

1. P()vQ(U,M)vR(H)vS(H,M);
2. P(M)vQ,MYARM)VS(H,M);
3. P(M)AQ(HU,M)ARH)AS(H,M);
4. P(A)vQU,M)vR(H)vS(H,M)
27. Kakoe u3 clenyromux BEICKa3bIBaHUH SIBIISIETCSI HCTHHHBIM (X,Y — IEHCTBUTENBHBIEC YHCTIA):
1. WXWY(X* =y);
2. IXVY(X* =);
3. Iy (X* =y);
4. YVX(x* =y).
28. Kakoe u3 CJICAYHOIINX BBICKA3bIBAaHUH SIBIISIETCSI HCTUHHBIM:
1. Wx(2+x=4);
2. X(2+x=4);
3. Wx(x*>0);
4. 3x(X <0).
29. Kal{<a;1 u3 }TpOGK JIOTHYECKHX OIepaluii 00pa3yeT MOJIHYIO CUCTEMY:
1. —AVy

2
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30. Ha3oBure OIHY JIOTHYECKYI0 OHEpaldio, KoTopas o0pa3yeT TOJIHYI0 CHCTEMY
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S. Meroanuyeckre MaTepuaJibl, ONpeaessiionue nNpoueaypsol
OLICHUBAHMS KOMIIETECHIUH

5.1 KpuTepum onileHMBAHHUS OTBETA HA IK3aMeH !

OneHka «OTJIMYHO» BBICTABIAETCA 3a TIJIyOOKOE 3HAHWE MPEAYCMOTPEHHOTO MPOrpaMMOi
Marepuaia, COJAEPKaIerocsi B OCHOBHBIX U JOTOJHUTEIBHBIX PEKOMEHOBAHHBIX JTUTEPATYPHBIX
HMCTOYHHMKAX, 3@ YMEHUE YETKO, JAKOHWUYHO M JIOTMYECKM I[IOCJIEI0BATEIbHO OTBEYaTh Ha
MIOCTaBJICHHBIE BOIPOCHI, 32 3aYTEHHYIO KOHTPOJBHYIO PaboTYy.

OneHka «Xopomio» — 3a TBEpAOE 3HAHUE OCHOBHOIO (MPOrpaMMHOIO) Marepualia, BKIKYas
pacdeTsl (IpU HEOOXOIMMOCTH), 3a TPAMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI HA
MIOCTaBJIEHHBIE BOIIPOCHI, 32 3a4TEHHYIO KOHTPOJIbHYIO paboTy.

OueHka «yJA0BJIeTBOPUTEJIbHO» — 3a oOIlee 3HAaHHE TOJIBKO OCHOBHOIO Marepuaia, 3a
3aYTEHHYIO KOHTPOJIbHYIO paloTy.
OneHka «HeyI0BJIETBOPUTENbHO» — 32 HE3HAHUE 3HAUYUTEIbHOW YacTU MPOrpPaMMHOIO

MaTepuaa, 3a He 3a4TEHHYI0 KOHTPOJIbHYIO paboTy
5.2 Kputepum olleHMBaHHUA OTBETA HA 3a4eTe ¢ OI[eHKOM:

OneHka «OTJMYHO» BBICTABIAETCA 3a TIJIyOOKOE 3HAHWE MPEIYCMOTPEHHOTO IPOrpPaMMOi
Marepuaia, COAEPKaIerocsi B OCHOBHBIX M JOTIOJHUTEIbHBIX PEKOMEHIOBAHHBIX JINTEPATyPHBIX
HMCTOYHUKAX, 32 YMEHHE YeTKO, JIAKOHWYHO W JIOTUYECKH TOCJIEI0BaTeIbHO OTBEYaTh Ha
IIOCTABJIEHHBIE BOMPOCHI, 3@ 3aUYTEHHYIO KOHTPOJIbHYIO padoTy.

OneHka «XOpomio» — 3a TBEpAOE 3HAHUE OCHOBHOTO (MPOTPaMMHOIO) MaTepHualia, BKIYas
pacdeTsl (IMpU HEOOXOIMMOCTH), 3a TPAMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MOCTaBIIEHHBIE BOMPOCHI, 32 3a4TEHHYIO KOHTPOJIBHYIO PaboTy.

OneHKka «yAOBJETBOPHUTEJ]BLHO» — 3a OOLIee 3HAHUE TOJBKO OCHOBHOIO MaTepuaia, 3a
3aYTEHHYIO KOHTPOJIbHYIO paloTy.
OneHka «HeyI0BJIETBOPUTENbHO» — 32 HE3HAaHHE 3HAUYUTEIbHOM YacTH MPOrpaMMHOrO

MaTepuana, 3a He 3a4TEHHYI0 KOHTPOJIbHYIO paboTy
5.3 Kputepuu onieHUBaHUS YCTHOTO OTBETA HA KOHTPOJIbHbIE BONPOCHI:

OneHka «OTJMYHO» BBICTABISETCA 3a INIyOOKOE 3HaHHME NPEAYCMOTPEHHOI'O MPOrpaMMoi
MaTepuaga, 3a YMEHHME 4YETKO, JIAKOHMYHO U JIOTMYECKHM II0CJIEN0BaTEeIbHO OTBEYAaTh Ha
IIOCTABJIEHHBIE BOIIPOCHI.
OneHka «Xopouo» — 3a TBEp/I0€ 3HaHHUE OCHOBHOIO (IIpOrpaMMHOI0) MaTepHasa, 3a rpaMOTHBIE,
0€e3 CyIIECTBEeHHBIX HETOUHOCTEH OTBETHI Ha MOCTABIEHHBIE BOIIPOCHI.
O1eHKa «y10BJIETBOPUTEIbHO» — 3a 00lIee 3HaHHE TOJIBKO OCHOBHOTO MaTepHaia, 3a OTBETHI,
coZiepKallie  HETOYHOCTM WM c1abo  apryMEeHTHpPOBaHHbIE, C  HapyIICHUEM
MI0CJIEI0BATENbHOCTH U3JI0KEHUS MaTepHaa.

OneHka «Hey10BJIeTBOPUTEIbHO» — 32 HE3HAHUE 3HAUUTENIBHOM 4acTHU MPOTrPaMMHOIO
MaTepuaa, 3a CylleCTBeHHbIE OIIMOKM B OTBETaX Ha BOIPOCHL, 38 HEYMEHUE OPUEHTUPOBATHCS B
MaTepHuase, 3a He3HAaHUE OCHOBHBIX MOHATHH JUCIUILIMHEI

5.4 KpuTepuu olleHUBAHUS Ka4eCTBA BHINOJHEHU HHIMBHYAJIbHBIX 32/IaHMIi:

OneHka «OTJMYHO» BBICTABISIETCS 3a TINIyOOKOE 3HAHHME NPEAYCMOTPEHHOI'O MPOrpaMMOi
MaTepuaga, 3a YMEHHE YETKO, JIAKOHMYHO M JIOTMYECKH IIOCJIEI0BATENIbHO IPUMEHSTH
TEOPETUUECKHE MTOJIOKEHUS ITPH PELIEHUH IPAKTUUECKUX 3ajau.
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OueHka «Xopomio» — 3a TBEPAOE 3HAHME OCHOBHOTO (MPOrpaMMHOI0) MaTepHuaia, BKIOYas
pacueTsl (MpU HEOOXOJUMOCTH), 3a TIPaMOTHOE, 0e3 CYIIECTBEHHBIX HETOYHOCTEH YMEHHE
MIPUMEHATH TEOPETHUECKHUE TIOJIOKESHUS JJI PEIICHUS TPAKTUYECKUX 3a/1a4.

OneHka «ya0BJIETBOPUTEIBbHO» — 32 o0llee 3HaHUE TOJIBKO OCHOBHOTO MarepHala, 3a ciaboe
MIPUMEHEHUE TEOPETUUECKHUX MOJIO0KEHUN MTPU PEIICHUH MPAKTUUECKUX 3a/1a4.

OneHka «HeyI0BJIETBOPUTENbHO» — 32 HE3HAHHE 3HAYUTEIbHOW YacTH MPOrpaMMHOIO
Marepuaia, 3a HEyMEHHE OpPUEHTHUPOBAThCA B pacyeTax, 3a HE3HAHWE OCHOBHBIX MOHSATUH
JUCIUILTAHBI

5.5 Kpurepum onieHMBaHUsA KOHTPOJILHOI padoThI:

OrneHka «3a4TeHo» BbICTaBiIAeTCS oOyuwarolmeMycs 3a oOllee 3HaHME OCHOBHOI'O MaTepuana,
BKJIIOYasi pacyeTbl (Ipu HEOOXOJUMOCTH), 32 TPAMOTHOE YMEHHME NPHUMEHATh TEOPETUYECKUE
MIOJIOKEHMSI JUIs PELIeHUs IPAaKTUYECKUX 3a/1a4, 3a pelIeHre OoJbIIel YacTH 3a1aHui.

OneHka «He 3a4TeHO0» BBICTABISETCS OOYYaroIIEeMyCs 3a HE3HaHWE 3HAYUTEIBHOM 4YacTh
IIPOrpaMMHOI0 MaTepualla, 3a CYIIEeCTBEHHbIE OIIMOKM B PELICHUH 3a]ad, 33 pelleHUue MEHee
20% 3anau.

5.6 Kputepuu onieHUBaHUsI TECTUPOBAHUA

[Ipu TecTupoBanuu Bce BepHbIe 0TBETH OepyTcs 3a 100%.
90%-100% oTnuyHO

75%-90% xoporio

60%-75% ynoBIETBOPUTEIHLHO

MeHee 60% HEyIOBIETBOPUTEILHO
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