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1. EJIX OCBOEHUA JUCHUIIJINHBI

Llenp ocBoeHMsS IUCHMIUIMHBI «JIUCKpeTHass MaremaTtuka» 3To (opMupoBaHHue Yy
oOyyaroImuxcsi 3HaHUH II0 OCHOBaM TEOpUM TIpadoB, KOTOpas LIMPOKO HCIHOJIB3YETCs B
COBPEMEHHOM MpaKTHKE MOICTUPOBAHMSA, KaK B YIPaBICHHH, TaK W B JPYTUX OOJACTIX
YeJIOBEYECKOW  JIEATENIbHOCTH;  O3HAKOMJIEHME € OCHOBHBIMM  KOMOHMHATOPHBIMU
KOHpHUrypauusMd ¥ (GOpMyJIaMud NPUTOAHBIMHU [UIS OMHMCAHUS CUTyalluil, HE MOJJAIOLINXCS
ONMCAHUIO TPAJAULIMOHHBIMU CPEICTBAMU KJIACCUYECKOM MaTEeMaTHKU. Bce 3TO NmO3BOJIAIOT NpU
HEOOXOJUMOCTH AaKTHBHO MCIIOJIb30BaTh COBPEMEHHYIO BBIYHMCIUTEIBHYI0 TEXHHUKY, HOBBIE
UH(POPMALIMOHHBIE TEXHOJIOTHH.

[Tpu 5TOM 3agaYaMu TUCHUIUINHBI SBIISIOTCS:
® yMEHHE OJIb30BATHCS KOMOMHATOPHBIMU (OPMYJIaMH;
e 3amaBath rpad ¢ MOMOIIBIO MATPHUI] CMEKHOCTH U MHIUACHTHOCTH;
®  BBIUMCIIATH MHBAPUAHTHI rpada;
® [IPUMEHSTH AITOPUTMBI JIJIsl HAXOXKJCHUSI OCTOBHOTO JIEPEBa MUHUMAIIBHOTO BECa.

2. MECTO JUCIHUAILIMHBI B CTPYKTYPE OBPA3OBATEJILHOI ITPOI'PAMMBI

2.1. JIlucuumrHa «JluckpeTHas MaTeMaTHKa» OTHOCHUTCA K oOs3aTenbHOM yactu bioka 1.
Jucuurimuael (MOIYJ M), UMEET TECHYIO CBSI3b C IPYTUMHU JUCHUTIITHHAMHU.

2.2. B Tabmuie mpUBEACHBI TPEANICCTBYIONIME W  TOCICAYIONINE  JUCIHILTAHBI,
HarpaBjeHHbIC Ha (OpMUpOBAHUE KOMIIETEHIUH JUCIUIUIMHBI B COOTBETCTBHUU C MaTpPHIICH
kommerennuii OI1.

IIpeamecTByrommue 1 nocjaeAyUue AUCHUININHBI,
HanpaBJIeHHbIE¢ Ha (JopMHUpPOBaHHE KOMIIETEHIIUI

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

HudpoBblie TEXHOIOTMH OT UHTEPHETA
1o OsiokueitHa

Texnonoruu pazpadorku WEB-
CEpBEPOB




3. INTAHUPYEMBIE PE3YJIbTATBI OB YUYEHUS

obpasoBatensHOl mporpammbsl  (OII)

KOMIICTCHIINU 06y11a}01111/1x051 OIIPCACIIAOTCA TpGGOBaHI/ISIMI/I cTaHjapra 110 HaIlPaBJICHUIO

[lmanupyemblie  pe3ysbTaThl  OCBOEHUSA

noarotoBku  01.03.02 IlpukmagHas wmarematuka ©  uHGOpMaTHKa Hu  (QOPMHUPYIOTCS B

COOTBETCTBUM C¢ MaTpuliei kommereHuii 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
UCIIOJIb30BaTh U CYIIECTBYIOIIUX MAaTEeMaTUYECKUX METO/IaX U
aJanTUPOBaTh cUCTEMax MPOrpaMMHUPOBAHUS
CYILECTBYIOIIHE OIIK-2.2 Vicionb3yeT U aAanTupyer
MaTeMaTUYECKHE CYILIECTBYIOIINE MATEMAaTHYECKHUE METOIbI U
METOJIbI U CUCTEMBI CUCTEMBI IPOrPaMMUPOBAHUS IS PEILICHUS
IpOrpaMMHUPOBaHUS MPUKJIATHBIX 33]1a4
IUTst pa3paboTKu U OIIK-2.3 YmMeer ucnoap30BaTh
peanu3anuu CYIIECTBYIOIINX MaTEeMAaTHUYECKUE AITOPUTMBI
QITOPUTMOB PEHICHUS] | U MAKEThl MPUKIIAJAHBIX IPOrpaMM st
MPUKJIAHBIX 33]1a4 peIIeHNs TPUKJIAIHBIX 3a7a4




4. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

4.1. OFBEM JUCIHUIJINHBI U BUbI YYEBHOU PABOThHI

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 (JI) 36 18 18
[Tpaxtnueckue 3ansatus (I113), Cemunapsi (C) 72 36 36
JlaGopaTtopusie padoTs (JIP)
KonrakTHasi 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 unousudyanvrvix 3adanutl 14 4 10
Iloocomoska k 3ansmusm (113) 16 6 10
Ioozomoska k mexkywemy koumponio (I1TK) 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

sK3ameH () ) ]

B TOM YHCJIE:

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

KoncynpTanusi, 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. Kombunaropuka. 4 6 4 14 | KourpomnbHeie
BOTIPOCHI,

WHAWBUIYaJIbHBIC
3aJaHus K
MMPAKTUYCCKUM
3aHATUAM,
TSCTUPOBAHHNC

3. | Pazmen 3. PexyppenTHbIe 2 4 2 8 Kontponbubie

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. MuBapuanTh! 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 Kontpomnbusle
BOTIPOCHI,
WHIBHyaJIbHbBIC
3a7aHus K
MPaKTHYECKUM
3aHATHAM,
KOHTpPOJIbHAS
pabora,
TECTUPOBAaHUE

KonrtakTHas BHEayIUTOpHAsI
pabora

2 ['pynmoBsie u
WHUBUIYAIbH
bIC
KOHCYJIbTaITUN

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. MHOXxecTBa 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 Bei6opk. Bri6opku.
KomMOunaropuka OcHoBHbIe HOpMYIIBI Pasmenienus,
KOMOHMHATOPUKH IePECTAHOBKH,
coueTaHusi U GopMyIIbl
MoAcyeTa ux
koauyecTBa. [IpuHnmn
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 HOHITHSI
Teopuu rpados

[TonsiTue
MHIMJECHTHOCTU U
CMEXKHOCTH.
Onpexesnenue nojJHoro,
JBYIOJBHOTO rpados,
3Be3/1bl. POpMyIIbI
MOJICUEeTa YHCa
MOMEYEHHBIX U
HEMIOMEUYCHHBIX Ipag)oB.
MapuipyTsl, Lieny,
LIUKJIbI, KOMIIOHEHTHI.
Ormpezenenne CBI3HOCTH
rpada. MaTpuusl,
ACCOLIMAPOBAHHBIE C
rpadomM: MaTpUIlsI
WHIAJIEHTHOCTH U
CMEXHOCTHU
Mertpuueckune
XapaKTEPUCTUKU

rpa¢oB

Pazpen 5. MaBapuaHThI
rpada

Tema 5.1 Onepanuu Hajg
rpadamu HBapuaHTHI

rpada

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




XPOMAaTHYECKOE YUCIIO,
yucao XaJaBurepa

Paznen 6. [lepeBbs u
JIeca.

Tema 6.1 Ilonsitue nepena,
jieca, mapoCoYeTaHUs

OcHoBHbIE POPMYITBI
JUIsI IEPEBBEB U JIECOB
®opmyiel Kanu u
Kupxrocda ans
HAXO0XICHHUS
OCTOBHBIX JIEPEBbEB
AunroputMmsl [Ipuma u
Kpackana

Pasznen 7. O0xonsl
rpada.

Tema 7.1 DitsiepoBbl
rpadsl ['aMUIBTOHOBBI

rpadsl

DiinepoBsl Tpadbl:
oTmpeseNieHus ,
CBOIICTBa, aITOPUTM
®nepu.
["'aMuUIBLTOHOBBI
rpadbl: onpeneIcHus,
JIOCTATOYHBIE YCIOBUS

Paznen 8. [lnanapusie
rpadsl

Tema 8.1 ITnockue n
IIaHapHbIe Tpadbl

[ToHsiTHE TIIIOCKOTO 1
1aHapHoro rpada,
rpanu rpada, popmyna
Diinepa, Kputepui
TJIaHAPHOCTHU

HUTOI'O gacos B 1 cemecTpe:

18

10.

Paznen 9. Anrebpa
noruku. Hopmanbnbie
(hopMBI OYIEBBIX
byHKIU.

Tema 9.1 Bricka3piBanus u
JIOTUYECKHE OTepaIuy Hal
HUMHU.

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

11.

Pasnen 9. Anrebpa
noruku. HopmanbHbie
(hopMBI OyNeBBIX
byHKIUA.

Tema 9.2 T1osHBIE CUCTEMBI
JIOTHYECKHX OTeparinii.

ITonsiTne nosHOM
CHUCTEMBI JIOTHYECKUX
onepanuit
(o6ocuoBanwme). [lonsaTue
OyneBoii GyHKLNH.
Teopema o uncne Bcex
OyJeBbIX QYHKIHIA OT N
MEPEMEHHBIX.

12.

Paznen 9. Anrebpa
soruku. HopmasibHbie
(hopMbI OYJIEBBIX
¢$hyHKUMHA.

Tema 9.3 CosepiieHHbBIE
HOpMaJbHbBIE (POPMBI
OyJeBBIX PYHKINH.

Paznoxxenue OyneBbIx
¢byHKIUH 110
nepeMeHHbIM. [TonaTHe
COBEPLICHHOMN
IU3BIOHKTUBHOU
HOPMaJIbHOH (hopMBI
(c.nu..)m

MU3BIOHKTUBHOU




HOPMaTBHOH (POpPMBI
(m.H.¢.). TaOaraHbBIH
CHoco0 MOCTPOCHHS
c.1.H.(p. 1 mocTpoeHue
IH.G. ¥ c.oOH.}. C
MOMOIIBIO
SKBUBAJICHTHBIX
peoOpa3oBaHUi.
[TonsTHE CoBEpIIEHHOMN
KOHBIOHKTUBHOU
HOPMAaJIbHOH (hOPMBI
(c.k.H.Q.)H
KOHBIOHKTUBHOU
HOPMAaJIbHOH (hOPMBI
(x.1.(.). [TocTpocHue
C.K.H.(. 1o Tabyuie
WUCTUHHOCTH U C
MOMOIIBIO
SKBUBAJICHTHBIX
npeoOpa3oBaHuil.

13.

Pasnen 10. Ucuncnenue
BBICKA3BIBaAHUN

Tema 10.1 OcHoBHBIE
IIOHATHUA UCUUCIICHUA
BBICKa3bIBAaHUM.

ITousrtue BrIBOIA
(Jlormueckoro
caenoBaHus). AKCHOMBI
HCYUCIICHUS
BbICKa3biBaHuM. [IpaBuiia
BBIBOJA (3aKTIOUCHHUS,
OTpHUILIAHUS,
KOHTPaIo3UIUHY,
pacuIMpeHHON
KOHTPAIO3UIUH,
CUJUTIOTU3Ma, BBEJICHUS U
yAaneHus TU3bIOHKIINH,
BBEJICHHE U yIaJICHUE
KOHBIOHKITUH).

14.

Paznen 10. Ucuuciaenue
BBICKA3LIBaAaHUN

Tewma 10.2 Teopema
Jnenykuuu. JlokazarenbcTBo
YMO3aKJIIOUEHUH.

Onpenenenne
BBIBOJIUMOM (DOPMYJIBI.
Teopema nenykiuu (18e
(hOpMyITUPOBKH).
ITpumepst
JI0Ka3aTesIbCTBa
YMO3aKJIFOUEHHH.

15.

Pasnenll. Mcuucnenue
MIpEINKATOB.

Tema 11.1 OcHOBHEIE
TOHATHSA UCUYHUCIICHUS
MIPEAUKATOB

HenocrarouHnocts
JIOTUKU BbICKa3bIBAHUH.
Oo11ee ornpeneneHme
HCYHCIICHHS
MPEIUKATOB.
BrickassiBaTenbHas
¢dopma. [TousTust Tepma
U npeavkaTta. KBaHTOpPBI
1 (OPMYJITBI UCUUCITICHHS
npeaukaTtoB. CBOOOTHEIE
Y CBSI3aHHBIC BXOXKICHUS
nepeMeHHbIX. [IpaBuina
OTpHUIIAHHS
npeIoxKeHnd (popmya)
C KBaHTOpaMH.

16.

Pasgen 11. Mcunucienue

Tema 11.2 Teopun mepBoro

IToctpoenue

10




MMpEANKATOB.

nopszaka. ApumMeTrnka.

(opManbHBIX TEOPHiL.
ITepeueHnb JTOrH4ecKux
akcuoM. IIpumepst
TEOPUil IIEPBOTO
mopsinka. Apudmernka

(coOCTBEHHEBIC
akcuoMmbl). MeToj
MaAaTEMaTHYCCKOU
WHAOYKIWUA.
HUTOI'O yacoB B 2 cemecTpe: 18
BCEI'O uacos: 36
4.2.3. JlabopaTOpHbIii NPAKTHKYM (He MPeTyCMOTPeH)
4.2.4. IllpakTHyecKkue 3aHATHUSI
Ne HaumenoBanue HaumenoBanue Conep:xanue Bcero
n/ | pasgeJia IMCHUIIMHBI | MPAKTHYECKOr0 3aHATHSA NPaKTHYECKOT 0 4acoB
n 3aHATHSA
1 2 3 4 )
Cemectp 1
1. | Pazmen 1. Omneparuu Haf Cnoco0bl 3a1aHus 4
MHoxecTBa. MHOKECTBaMHU MHO>KECTB, OIlepaliu
00bEIMHEHHS,
nepecedeHusi, pa3HOCTH
U JICKapTOBO
MPOU3BE/ICHUS HAJl
MHOECTBaMHU KaK
JUCKPETHBIMH, TaK U
HETIPEPHIBHBIMH.
Juarpammsl Diinepa-
Benna, abctpakTHbIe
3aKOHBI JIJI1 MHOKECTB B
JTIOKa3aTeNIbCTBE
TOXJIECTB.
2. | Pasnen 2. Bri6opku. OcHOBHBIE Bri6opku. Pazmernienus, 4
Komb6unaropuka (hopMyIibl KOMOMHATOPUKU | TIEPECTAHOBKH,
coueTaHusi U (QOpMYJIb
nojcyera ux
KonmuyecTBa.  [IpuHIMND
CYMMBI U IPOU3BE/ICHHUSL.
3. | Pazmen 2. bunom HeroTona burom HeroToHa. 2
KombOunaropuka CaoiictBa. OCHOBHBIE
TOXJIECTBA
4. | Paznen 3. JIunelinble peKyppeHTHbIE | Pemenue nuHeHble 4
PexyppenTHbIE COOTHOUIEHUS PEKYppEHTHbIE
COOTHOMICHUS COOTHOIICHUS
5. | Pazgen 4. Teopus OCHOBHBIE TTIOHATHSA Iloustue 6
rpados. Teopun rpadoB WHIIUJICHTHOCTH U
CMEXHOCTH.
Onpenenenue NoJHOTO,
JBYJOJIBHOTO rpados,
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3Be3bl. DopMyIIbI
MOJICUeTa Yyucia
MOMEUYEHHBIX U
HEMOMEUEHHBIX TpagoB.
MapuipyTsl, LenH,
IUKIIbI, KOMITIOHCHTHI.
Omnpenenenue CBA3HOCTU

rpada.

6. | Pazmen 5. WNuBapuantsl rpada WuBapuantsl rpada: 4
WNuBapuanTsl rpada BEKTOp CTereHei rpada,
IUIOTHOCTb,
HEIUIOTHOCTb,
XpOMaTHYECKOe YUCIIO,
yucao XaJaBurepa.
7. | Pazgen 6. llepeBbs u | Anroputmsl [Ipuma u Anropurmbi TTpuma i 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 [TonsiTHE MIIOCKOTO 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, Jlormyeckue onepanuu: 4
noruku. HopmaneHele | oruyeckue onepauuy, OTpHIIaHUE,
(dhopMbI OyIIEeBBIX TaOJIMIIBI KICTUHHOCTH. KOHBIOHKIIHS,
b yHKITHIA. JTU3BIOHKIINS,
UMIUTHKAITHS,
HKBHUBAJICHITHSI.
@opMyIIBI, COCTABICHUE
TaOJIUI] HICTUHHOCTH.
11. | Pa3nen 9. Anrebpa Jloka3aTenbCcTBO OcHOBHbIE 4
noruku. HopManbHbIe | TOKISCTBEHHBIX PABEHCTB | PABHOCHUIBLHOCTH
(dhopmbI OyIIEeBBIX anreOpsl BEICKa3bIBAaHUH. anreopsl
byHKUINH. BBICKA3bIBAaHUM.
[Ipeo6pa3zoBanue
dbopmyn 6e3 Tabnui
WUCTHHHOCTH.
JlokazarenbcTBO
HKBUBAJICHTHOCTH
bopmyn 1BymMs

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

byHKUIN.

CoBepiieHHas
JU3BOHKTHUBHAasA
HOpMallbHas popma.
CosepiieHHas
KOHBIOHKTHBHAs
HOpMaJbHas Gopma.

[Toctpoenue
COBEPILUCHHOU
IU3BIOHKTUBHON
HOpMaJIbHOU (hOPMBI
JIBYMsI CIIoco0aMu: 10
Ta0JINIIE UCTHHHOCTH U
peoOpa3OBaHUSIMHU.
[Toctpoenue
COBEPIICHHOU
KOHBIOHKTUBHOM
HOpMaIbHOU (HOPMBI
JIBYMsI CIIOCOOaMH: 1O
TabJIM1le UCTUHHOCTH U
peoOpa3oOBaHUSIMHU.

13. | Pazmen 10.
Hcuuciaenue
BBICKA3bIBAHUN.

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 NpaBUiIa
BBIBOJIA B MCUMCIICHUH
BBICKa3bIBaHUM. BEIBOT
BCEX CICICTBHI M3
JTAHHBIX ITOCBLIOK.

15. | Pasmen 11.
Hcuuciaenue
MIPEAUKATOB.

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

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

16. | Pazmen 11.
Hcuucnenune
MPEUKATOB.

MeTto MaTeMaTHIeCcKOi
WHIYKIUH.

dopMmanpHas
apupMeTHKa.
JlokazaTenbpCTBO
CBOMCTB Ha MHOXECTBE
HaTypaJbHBIX YHCET
METOJIOM
MaTeMaTUYECKOI
WHIYKIUU.

HUTOTI'O yacoB Bo 2 cemecTpe:

36

BCEI'O yacoB:

72

13




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 JeKIui - BKJIIOYAET YTCHHC 2
KOHCIIEKTa JICKIINH, npodeccuoHaNnbHON
JUTEPATYPHI, MEPUOTTUECKIX W3JaHUH.
[ToaroToBKa K MPAKTHYECKUM 3aHSITHSIM.
2. Pasznen 2. 2.1. | [IpopaboTka JEKIUI - BKJIIOYAET YTCHHUC 4
Kom6unaTopuka KOHCIIEKTa JICKIINH, npodeccuoHaATbHON
JTUTEPATYPHI, MEPUOTTUCCKUX W3JaHUH.
_ IToaroToBKA K MPAKTHYSCKUM 3aHSITHSM.
3. Pasnen 3. Pexyppentnsie | 3.1. | IlpopaGoTka jekumii - BKIIOYaeT YTEHHE 2
COOTHOILIEHUS KOHCIICKTa HGKHHﬁ, HpO(i)CCCI/IOHaJH)HOI‘/'I
JTUTEPATYPHI, MEPUOTTUCCKIX W3JaHUH.
IToAroTOBKA K MPAKTHYESCKHM 3aHSTHS.
4, Paznen 4. Teopus 4.1 [IpopaGoTka JieKIMH - BKIIOYACT YTCHUE 2
rpados. KOHCIIEKTa JICKIINH, HpO(i)CCCI/IOHaJIBHOVf/'I
JTUTEPATYPHI, MEPUOTTUCCKUX W3JaHUH.
Brinonnenue JIOMAIIHUX 3a1aHUI no
MPAKTUYCCKUM 3aHSATHSL..
5. Paznen 5. UuBapuaHThI 5.1 IToaroroBka K NPaKTUYECKUM 3aHATUSL. 4
rpada
6. Pasnen 6. JlepeBbs u 6.1 HccrnenoBarensckass pabota ©W  ydacTue B 4
jeca. HAYYHBIX CTY/ICHYECKHX KOH(EpEeHIIUSX.
IToAroTOBKA K MPAKTHYSCKUM 3aHSITHSM.
7. Paznen 7. O6xoa61 7.1 IMpopaboTka JIeKIMH - BKJIIOYAET YTCHHUE 4
rpada. KOHCIIEKTa JIEKIIHH, npodeccHuoHATEHON
JUTEPATYPHI, MEPUOTTUECKUX W3JaHUH.
IToAroTOBKA K MPAKTHYECKUM 3aHITHSM.
8. Pazpnen 8. [lnanapueie 8.1 UccnenoBarensckass pabota ¥ y4acTUe B 3
rpadsl HAYYHBIX CTY/ICHYECKHX KOH(EpEeHIIUSX.
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.
[loaroToBka K NpakKTHYECKOMY 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, IIOUCK U 5
BBICKa3bIBAaHHH. 0030p JIUTEpaTyphl U SINEKTPOHHBIX UCTOUHHKOB
WHPOPMAIIUH TT0 TEMe JISKIIUH. BrimomHenne
JIOMAIITHUX 3a/IaHHH.
10.2 | U3yuyeHue KOHCHEKTa JEKUUH [T BBITOJHEHUS 10
WH/IMBUIyalIbHBIX 33J1aHUH Ha
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CaMOCTOSTCIILHON pa60Te.

11. | Pazmen 11. Ucuncnenue 11.1 | [IpopaboTka NEeKIHi - 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. HNEPEYEHb YYEBHO-METOAUYECKOI'O OBECHEYEHHWSA JJI51
CAMOCTOATEJBHOU PABOTHBI OBYYAIOINUXCA 11O JUCHUILJIMHE

5.1. Meroanyeckue yka3zaHusi ISl NOATOTOBKH O0Y4YalOIIMXCH K JIEKIHOHHBIM
3aHATUAM

OcHOBHBIMU (pOopMaMu 00y4eHHUsI TEOPUU TPaoOB U KOMOMHATOPHUKH SIBJISIOTCS JIEKIUH,
NPaKTUYECKHE U KOHCYIbTALINH, a TAK)KE CAMOCTOSATENIbHAS padoTa.

BeaymuM MeTonoM B JIEKIMM BBICTYNAE€T YCTHOE H3JIOXKEHHE y4yeOHOro Marepuana,
COITPOBOKIAIOIIEECS JIEMOHCTpalueil BUACODUIBMOB, CXEM, IIAKaTOB, IMOKAa30M MOJENEH,
npuOOpOB, MAKETOB, UCIOIB30BAHUE MYJITUME/INA AaPATYypPH.

Jlexuust ABIsiETCS UCXOAHOM (hOPMOIA Bcero yueOGHOTro mporiecca, UrpaeT HapaBIISIOIIyIO
Y OPraHMU3YIOLIYIO POJIb B CaMOCTOSITEJIBHOM HM3y4€HUU Ipeamera. BakHeimas poib JIEKLUU
3aKJIF0YAETCS B JIMYHOM BO3JIEHCTBUY JIEKTOPA HA Ay IUTOPHUIO.

Ha nexuusix pacKpbIBarOTCS OCHOBHBIE TEOPETHUYECKUE ACHEKTHI, IIPUBOIATCS IPUMEPHI
peanu3aniy Ha MPaKTHKE, OCBEIIACTCs JOCTUTHYTHIH YPOBEHb (POPMATH3AINH 1SS TEILHOCTH 110
aBTOMATHU3aLM1 SKOHOMHYECKUX IPOLIECCOB.

OcBoeHMe TUCIUTUTMHBI TPEAIoaraeT CIeAYIONINe HalpaBIeHUs PadOThI:

- I3y4YECHHE TOHATUIHOIO anmnapara JACHUIIINHbL;

- U3y4YEHHE TEM CaMOCTOSITENIbHOM MOATOTOBKH 110 Y4EOHO-TEMATUYECKOMY IUIAHY;
- paboTy HaJl OCHOBHOM M JIOTIOJIHUTEIBHOM JIUTEpaTypoii;

- U3y4YE€HHE BOIIPOCOB /Il CAMOKOHTPOJIS (CaMOIIPOBEPKH);

- CaMOIIOATOTOBKA K IPAKTUYECKHUM U APYTUM BUAAM 3aHITHM;

- CaMOCTOsATeNIbHAs paboTa 00ydarouierocs Npyu NOArOTOBKE K 9K3aMEHY;

- caMoCTOsTeIbHAs paboTa o0yJaronierocsi B On0ImoTeke;

- I3y4YECHHE CAalTOB 110 TEMAaM JUCLUILINHEL B ceTu «IHTepHETY.

Tpebyercst TBOpueckoe OTHOLIEHHE M K caMOi MporpaMMe ydeOHoro Kypca. Bompocsl,
COCTaBIIAIOLIME €€ CoJepXkaHue, OOJaJaroT pa3HOM CTEeNEeHbI0 BaXHOCTH. EcTh BOMpPOCHI,
BBITMOJHSAIONINE (YHKIMIO JIOTUYECKOW CBSI3KM COJAEP)KAHMUSI TEMbl M BCETO Kypca, MUMEIOTCS
BOIIPOCHI ONMCATEIBHOTO WM Pa3bsICHUTEIBHOIO XapakTepa. Bce 3TM BOIPOCHI HE COCTaBIISIOT
CyTH, NOHSITHUMHOIO, KOHIENITYaJIbHOTO COJEp>KaHUs TE€Mbl, HO HEOOXOAMMBI AJI LEIOCTHOTO
BOCTIPUATHSA H3y4daeMbIXx mpoOineM. [IpopaboTka IEKIMOHHOIO Kypca SBISETCS OJHOW W3
BaXHBIX aKTHBHBIX (hOpM camocTosTeNnbHOM palboThl. Jlekuus mnpenopaBarenst HE SIBISETCS
03BYYEHHBIM Y4EOHHKOM, a MPEICTaBIISAET MJI0J €ro MHIUBUAYaJIbHOrO TBOpuecTBa. OH yuTaeT
CBOIl aBTOPCKMH KypC CO CBOEH JIOTUKOH CO CBOMMH TEOPETUYECKUMHU U METOAMYECKUMHU
NOAX0JaMHU. JTO JeNlaeT JEKUMOHHBIM Kypc KOHKPETHOIO IpenojiaBaTessi WHAMBHIYaJbHO-
JUYHOCTHBIM COOBITHEM, KOTOPBIM BpsIZ JI oOyyarolieMy CTOUT npeHebperats. Kpome toro, B
CBOMX JIEKIMSIX MpEnoJiaBaTellb CTPEMUTCS IPEOJI0JIETh MHOTHE HEAOCTaTKH, MPHUCYIIHE
ONyOJIMKOBaHHBIM y4eOHUKaM, yUeOHBIM MOCOOUSM, JIEKIIMOHHBIM KypcaM. KonudecTBo 4acos,
OTBEJIEHHBIX JUIsSl JIGKIIMOHHOTO Kypca, HE MO3BOJIAET peaiu30BaTh B JIEKIMSIX Bcel ydueOHOM
nporpammel. Mcxoast u3 3Toro, KakJIplil JIEKTOpP CO3AAET CBOIO TEMATHKY JIEKLUI, KOTOPYIO B
YCTHOM WJIM MHUCBMEHHOM (opme mpeacTaBisieT oOydarolUMcs MPU MepBOM BcTpeue. BaxHo
HOHATH, YTO JIEKIUS €CTh CBOeoOpa3Has TBopueckass (opma camocrosTenbHON padboTsl. Hamo
NBITaThCA CTAaTh AKTHUBHBIM COYYAaCTHUKOM JIEKIUU: TyMaTh, CPaBHUBATh HU3BECTHOE C BHOBD
M0JIy4a€MBbIMH 3HAHUSMHU, BOMTH B JIOTUKY M3JI0KEHHUS MaTepHalla JIEKTOPOM, 10 BO3MOKHOCTH
BCTYNATh C HUM B MBICICHHYIO NTOJIEMUKY. BO Bpems JEKIMM MOKHO 3aJaTh JIEKTOPY BOIIPOC.
Bonpocel MOKHO 3a/1aTh U BO BpeMsl IiepephiBa (MMCbMEHHO WM YCTHO), a TaKXkKe MOcie JIEKIUU
WIY TIepe]] HadyaioM ouepeHoi. Jlekrop HaiiieT (opMBbl M CIIOCOOBI pearupoBaHUs Ha BOIPOCHI
o0ydJaronuxcs.

5.2. MeToauyeckne yKa3aHHs JJIA MOATOTOBKH 00YYamOIIUXCs K J1a00OpaTOPHBIM
3aHATUAM (HE IPETyCMOTPEHO)



5.3 Meroauuyeckue yKa3aHusl /Uil MOATOTOBKH O0YYalOIIUXCH K NPAKTHYECKUM
3aHATHAM

B mpomecce MOArOTOBKM U TMPOBEACHUS TPAKTHUECKUX 3aHATUH, oOydaromuecs
3aKpEIUISIOT TOJy4YeHHBbIE paHee TEeOpPeTHUYECKUe 3HaHUs, MNPUOOpPETaloT HAaBBIKM HUX
MPAKTUYECKOr0 MPUMEHEHHS], OIBIT PallMOHAILHOM OpraHu3aiuu y4eOHoil paboTbl, TOTOBSTCS K
caue 3a4eTa, HIK3aMeHa.

B Havanme cemectpa oOyuaromuecsi MOJIy4arOT CBOJHYIO HH(opMmamuio o Gdopmax
npoBeeHus 3aHATUH U (hopMax KOHTpoJs 3HaHUU. Torga e oOydaromumcest Mpe1oCTaBIsIeTCs
CIIUCOK TeM JICKIIMOHHBIX M TPAaKTHUYECKUX 3aJaHMid, a Takxke Temartuka pedeparo. Kaxmoe
MIPAaKTUYECKOE 3aHATUE IO COOTBETCTBYIOIIEW TEMAaTHKE TEOPETHYECKOIO Kypca COCTOUT W3
BOIIPOCOB JUIsl TOJATOTOBKM, HAa OCHOBE KOTOPBIX IPOBOJUTCA YCTHBIM OMPOC KaXKIOTO
oOyuaromierocsi. Takke Mociie M3y4eHHs KaKIOro pasjena i 3aKpeIuIeHUs MPOEIeHHOTO
MaTepuaia pemarT TECThl, AeNaloT pedepaTuBHbIE Pa0OTHI MO JOMOJHUTEIBHBIM MaTepuaiam
Kypca.

Hcnonb3ys NeKIIMOHHBIN MaTeprall, yueOHUKH, TOTOTHUTENbHYIO JINTEPATYPY, MPOSBIISL
TBOPYECKUN TOAX0J, OOYYAIOIIMICS TOTOBUTCS K MPAKTUYECKUM 3aHITHSAM, pacCMaTpUBasi UX
KaK TIOTOJTHCHUE, YTIyOICHHE, CHCTEMATH3AIUIO0 CBOMX TCOPETHUSCKUX 3HAHUN. OOyJaronmiics
JIOJKEH MPUNTU B AKAJEMHIO C MOJHBIM IOHUMAaHUEM TOTO, YTO CAMOCTOSITEIbHOE OBJIAJICHUE
3HAHUSIMU SIBJISIETCS TJIABHBIM, ONpenestomuM. M3ydenne kaxoi TeMbl cleayeT HauuHaTh C
BHUMATEJIBHOTO O3HAKOMIICHHS C HabopoM BOIpocoB. OHM OPHUEHTUPYIOT OO0YyYaromierocs,
MOKA3bIBAIOT, YTO OH JOJDKEH 3HATh MO JaHHOU Teme. Bormpockl TeMbl Kak Obl HaKIaIAbIBAIOTCA
Ha COOTBETCTBYIOIIYIO TJIaBYy M30paHHOTO y4eOHHMKA WM y4eOHOTro mocoOus. B mrore moimkHO
OBITh SICHBIM, KaKHE€ BOIMPOCHI TEMbl MPOrpaMMbl Y4eOHOrO Kypca, U C Kakod TIyOMHOI
PACKpBITHI B IAHHOM y4eOHOM MaTepHalie, a KaKue BOOOIIE OMyIICHBI

TunoBoi IIaH NPAKTUYECKUX 3aHATUN:

1. M3noxenue npemnoiaBateneM TEMbI 3aHATHS, €ro LeJIeH U 3a/1au.

2. Boigaua npernogaBaresneM 3a1aHus 00y4aroImuMes, He00X0JUMbIE TOSICHEHHUS.

3. BrimonHeHue 3amgaHus OOy4YalOUIUMHCS 104 HAOJIOJCHHEM TpernojaaBares.
OOGcyxaenue pe3ynbTaToB. Pe3rome nmpemnoaBarersi.

4. O01ee MoABEICHUE UTOTOB 3aHATHSI IPETIOAaBaTEIeM U BblJIaua JOMAIIIHETO 3aaHusl.

OOyyaromuiics TpyU MOATOTOBKE K MPAKTUYECKOMY 3aHATHUIO MOKET KOHCYIBTHPOBATHCA
C TIpero/iaBaTesieM U MOJIy4aTh OT HEr0 HaBOISIIUE PA3bICHEHUS.

DopMBI CaMOCTOSATENBHOM pabOThI 00YYAIOIIET0Cs 0 OCBOSHUIO UCIIUTIIIHBI
. YCcBOEHHE TeKyIIero yueOHOro Marepuana;

. KoHcniektupoBaHue nepBOUCTOYHUKOB;

. PaboTa ¢ KoHCIIEKTaMH JEKIIUH;

. [TogroroBka 1mo Temam Jyisi CaMOCTOSTEITLHOTO U3YUCHUS;

. Harmucanne noknanoB u pedepaTuBHBIX pabOT MO 3aJaHHBIM TEMaM;
. U3yueHue cnennanbHOM, METOJIUYECKON JTUTEPATYPHI;

. [TonroToBka Kk 3a4eTy C OLIEHKOM.

JlunakTruueckue 1eNH MPAKTUYECKOTO 3aHITHUS: YIIyOJeHHe, CHUCTeMaTH3alus |
3aKperieHUue 3HAHUH, MpEeBpallleHue UX B YOSXKICHUS; IPOBEpPKA 3HAHUHN; MIPUBUTHE YMEHHUH H
HaBBIKOB CaMOCTOSITEILHON pabOThl C KHHUTOH; pa3BUTHE KYJIbTYPHI peud, (HOpMUPOBaHHE
YMEHUSI apTyMEHTUPOBAHO OTCTAMBATh CBOIO TOUKY 3PEHHUS, OTBEUATh Ha BOMPOCHI CIIyLIATENEH;
yMEHHUE CITyIIaTh APYTHUX, 3a/1aBaTh BOTIPOCHI.

3agaun:  CTUMYJIMPOBATh  PETYISIPHOE  M3YyYCHHE MPOTPAaMMHOTO  Marepuala,
MEPBOMCTOYHUKOB; 3aKPEIUIATh 3HAHUS, MOJIyYCHHbIE HA YPOKE U BO BpPEMsI CaMOCTOSATEIbHOU
paboThI; oboramaTh 3HAHUSAMH 0JIATOApsl BHICTYIUICHUSM TOBApUILEH M YUUTENS HA 3aHSITHH,
KOPPEKTUPOBATh PAHEE MOTYYEHHBIE 3HAHUS.

NN DN R W -

5.4 MeTroanuecKkue YKa3aHUs MO0 CAMOCTOSITeIbHOM padoTe 00y4arommuxcs

CamocrosTenpHass pabora oOyvaromierocss MpearnojiaraeT  pasinddble  (OPMEI
UH/IMBUIYAIbHOW Y4eOHON IesITENbHOCTU: KOHCIIEKTHPOBAHUE HAYYHOM JUTEpaTyphl, cOOp M
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aHaM3 TpakTudeckoro marepuana B CMU, mpoekTupoBaHHE, BBINOJHEHWE TEMAaTHYECKHX H
TBOPYECKUX 3amaHui U IIp. BeiOop (hopM M BHOOB CaMOCTOSITENILHONM PaOOTHI ONIpPEHEIIETCS
WHAUBUAYAIbHO-IMYHOCTHBIM MOJAXOAOM K OOYYEHHUIO COBMECTHO TMpenojiaBaTelieM M
00yJarouMcs.

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

* YyTeHHUE TeKcTa (yueOHMKa, IEPBOMCTOUYHUKA, TOMTOJHUTEIHHON JIUTEPaTyphl);

* COCTaBJICHUE TJIaHA TEKCTa;

* KOHCTIEKTHUPOBAaHUE TEKCTA,

* paboTa co CIIOBapsIMH U CITPABOYHUKAMHU;

* 03HaKOMJICHHE C HOpPMAaTUBHBIMU JJOKYMEHTaMHU;

* UCCIIeIoBaTeNbCKas paboTa;

* HCII0JIb30BAHUE ay/INO- U BUJICO3AINCH;

* paboTa ¢ MEeKTPOHHBIMU HH(GOPMAIITMOHHBIMU PECypcaMy,

* BBITMIOJIHEHUE TECTOBBIX 33/1aHUH;

* OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI;

* aHHOTUPOBaHKE, pedeprupoBaHIe, PELECH3UPOBAHUE TEKCTA;

* COCTaBJICHUE TII0CCAPHS, KPOCCBOPAA WK Oubrorpaduu o KOHKPETHOU TeME;

* pellieHre BapUATUBHBIX 33/1a4 U YIPAKHEHHH.

[To maHHOW JUWCHMIUIMHE IO OTAEIBHBIM TeMaM Kypca MpeJiaraeTcsi BBIIOJIHHUTH
CaMOCTOsITeNIbHbIE Pa0OTHI, a TaKXKe WHAMBHUAyallbHbIE 3amaHus. MHAuBHUIyanbHBIE 3adaHUS
BBIMIOJHSIOTCS TOCJIE€ TPOXOXKACHHUS TEeM Ha MPAKTHYECKHX 3aHATHSAX, MPOBEPAIOTCA
npenojiaBaTesieM M 3a4MTHIBACTCSA IIOCJE YCTPAaHEHUs OOYyYalomMMcs BCeX OMMOOK U
3ameyaHuii. M3ydyenwe TemM Kypca Uil MPAKTUYECKUX 3aHATUH, CAMOCTOATEIbHOW pPaloThI,
NPOXOXKICHUS TECTHPOBAHWS M CJaud 3adeTa PEKOMEHAYETCS TPOBOAMTH B  TaKOH
MOCJIEIOBATENBHOCTU: 1) H3ydeHHe TEOpeTHUECKUX (PAKTOB BHIOPAHHOW TEeMbI (BKJIIOYAst
onpezaeneHus, GopMysbl U GOPMYIHPOBKU TEOPEM, CIEACTBUHN U T.II.); 2) pa3dop MpUMEpPOB B
TeKkcTe; 3) OTBEThl Ha KOHTPOJIbHBIE BOIPOCHI; 4) MpPaKTUYECKUE YIPaKHEHUs; S)
JI0Ka3aTeNbCcTBa TEOPEM, BBIBOA GopMyll; 6) TeopeTuueckue ynpaxknenus. [Ipennaraemas cxema
HOCHT JIWIIb TPHHIUIUAIBHBIA XapakTep, TaK KaK IMPU BBITOJHEHUH €€ OYEPEJTHOTO 3Tara
HEPEAKO TMPHUXOIUTCS BO3BPAIIATBCS K OAHOMY WM HECKOJBKHM IPEIIIECTBYIOIIUM.
Bo3MOXHBI U1 OTAENbHBIE pa3yMHbIE TIEPECTAHOBKH.

5.5 Metoauueckue yKa3aHHus 10 BbINOJHEHNI0 KOHTPOJIbHOI padoThl

KonTponbHast pabora odopmisercs B pacredyaTaHHOM WM PYKOIHCHOM BapHaHTE.
Homep BapuanTa BbIOMpaeTcs MO MOPSAKOBOMY HOMeEpY crHucka oOydaromuxcsi. KoHTponbHas
pabota ¢ IpyruM HOMEpPOM BapHaHTa HE 3a4WThIBalOTCs. PaboTa BBITIONHSETCS aKKypaTHO, B
Clly4ae pyKOIMCHOTO 0()OpMJIEHHS UTEHUE €€ HE JI0JKHO BBI3BIBATh 3aTPYJHEHUM.

KonTponbHas paboTa M0ODKHA COCTOATH W3 TUTYJIBHOTO JUCTAa U OCHOBHOM YacTH.
JomyckaeTcss BKIOUeHHE B pabOTy MNPWIOKEHHH, coAepKalux TaOJuIbl, PUCYHKH,
MOJTy4YeHHBIE Ha KOMITbIoTepe. Ha TUTYNIbHOM JHcTe 00s3aTeNbHO YKa3bIBA€TCS HAaWMMEHOBAHHE
mucruminael, OUO  obyuwatomerocs, rpymma, BapuaHT 3amanus, ®UO mnpemnomasarens.
Bemonnennas u odopmieHHas paboTa JoJkHA OBbITh IpeAcTaBlieHa IPENnoJiaBaTeNi0 He
rmo3aHee, ueM 3a 10 qHel J0 Hadanaa CECCHU.

B ocHOBHOI1 YacTh KOHTPOJIbHOW PabOTHI 10 pelieHUs KaKIO0H 3a7a4d JOJDKHBI OBITh
MIPEICTABICHBl COOCTBEHHBIC JIAHHBIC: BApUAHT 3aJaHusi, (OPMYIHPOBKA 3aJaHUs, YNCICHHBIC
3HAUEHUs, COOTBETCTBYIOIIME CBOEMY BapHaHTy. Jlanee JOIKHO OBITh IPEICTABICHO PEIICHHE C
pactdpoBkoit  GOpMYyT € TOCIEAOBATENIBHOCTH JCHCTBUNA. Bce BBIYHMCICHHS CHadasa
MPEJICTABISIFOTCS B BUJIE pacueTHBIX (opMyll, 3aTeM B (OPMYIBI MOACTABISIOTCS YUCICHHBIC
3HAUEHUS M 3alKCHIBAETCS OTBET C YKa3aHHWEM EJMHUIl U3MepeHHi (0e3 MpOMEKYTOUHBIX
pacyeToB).

5.6 MeTtoanueckue yka3aHusi K TECTUPOBAHUIO

18



[ToAroTOBKY K TECTUPOBAHHUIO HEOOXOAMMO OCYIIECTBIATH MTOATAITHO.

Ha mepBom sTame HEOOXOAUMO MOBTOPUTH OCHOBHBIE MOJIOKEHHS BCEX TEM, IETAIBHO
pa3dupass Hauboliee CIOXHBIE MOMEHTHI. HEmoHSTHBIE BOMPOCHI HEOOXOIWMO BBINMHCHIBATH,
YTOOBI IO HUM MOKHO OBLIIO TPOKOHCYJIBTUPOBATHCS C MPENOAaBaTENIEM Mepe] MPOXOKICHUEM
WTOrOBOTO TecTUpoBaHusA. I[loAroTOBKY 1O TeMaM KaXI0HW JUIAKTUYECKOW €IUHULIBI
11eJIeCO00Pa3HO MPOU3BOANTH OTAEIbHO. Ha 3TOM 3Tane Heo0X0 MO HCITOJIB30BaTh MAaTEPUAIIBI
JIEKIMOHHOI'O0 Kypca, MaTepualibl CEMUHAPCKUX 3aHATHM, TECTOBBIC 3aJaHUS I TEKYLIEro
KOHTPOJIS 3HAHUM, a TAKXKE MPE3CHTALUU JIEKIIMOHHOIO Kypca.

Ha BTOpOoM »JTame mMOATOTOBKM Tmpejiaractcs 0e3 TOBTOPCHHSI TEOPETUYECKOTO
MaTepuaia JaTh OTBETHI TECTOBBIC 3aJaHUS Il pyOEeKHOTO KOHTPOJIS 3HaHUM. Eciii oTBETHI Ha
KaKHe-TO BOIPOCHI BBI3BAIH 3aTPYJHEHHE, HEOOXOAMMO €IIIe Pa3 MOBTOPUTH COOTBETCTBYIOIIHIMA
TEOPETUUYECKUI MaTepuall.

Hakonen, Tperuii 3Tam MOATOTOBKM HEOOXOIUMO OCYIIECTBUTh HEMOCPEICTBEHHO
HakaHyHe Tecta. Ha maHHOM 3Tame HeoOXOAMMO aKKypaTHO MPOCMOTPETh BECh JICKITMOHHBIM
KypC.

B cmyuae, ecnum pe3ynbTaThl  BBIIOJIHEHUS TECTOBOIO  3aJaHUs  OKA3aJlIHUCh
HEYJIOBJICTBOPUTEIHLHBIMU, HEOOXOAMMO 3a(DUKCHPOBATH TEMbI, HA BOIPOCHI IO KOTOPBIM OBLIH
JaHbl HEBEpPHBIE OTBETHI, U €IlIe pa3 YrIyOJIEHHO MOBTOPUTh COOTBETCTBYIOIUE TEMBI B
COOTBETCTBUU C YKA3aHHBIMH BBIIIE TPEMS 3TAllAMU MTOATOTOBKH K TECTUPOBAHUIO.

IIpomekyTOouHas aTTecTanMs

Ilo mtoram 1 cemectpa mpoBoauTcs 5K3aMmeH. lIpu MOAroTOBKE K cAaue 3K3aMeHa
pPEKOMEH/1yeTCs [10JIb30BaThCs MaTepralaMy JICKIIUU U IPAKTUYECKUX 3aHATHH, U MaTepuaiaMu,
M3YYEHHBIMH B XOJI€ TEKYLIEH CaMOCTOATENbHON pabOThI. Dk3amen IMPOBOAMUTCA B YCTHOM WU
nucbMeHHoH popme. K 3auery nomyckarorcst o0yyaromuecs, KOTOpble 3allUTHIN KOHTPOJIBHYIO
pabory.

ITo uroram 2 cemectpa MPOBOJMUTCS 3a4eT C ONeHKOW. [Ipy MoAroToBKeE K cliave 3adera C
OLICHKOW PEKOMEHAYETCS IOJb30BAaThCSA MaTEpHajaMM JIEKIMH M IPAKTUYECKUX 3aHATUH, U
MaTepuaiaMH, U3y4eHHbIMU B XOJIe TEKYyIIelW camocToATenbHOU paboThl. K 3auery ¢ oneHkoi
JIOIYCKAI0TCs 00yYaroIuecs, KOTOpbIe 3allUTHIN KOHTPOJIbHYIO paboTy.
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6. OBPA3OBATEJ/IBHBIE TEXHOJIOT' A

Ne Buawbl yueOHoii padboThl Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH Bcero
n/n 4acoB
1 2 3 4
Jlexyus 1.1 Teopus MHOKeCTB. | JICKIMS C MCIOJIB30BAHUEM 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-UCKIIOUYCHUU
4 | Jlexyus 3.1 Jluueiinbie Jlexuus—mHpOopManus. Busyanmuzanus | 2
PEKYPPEHTHBIE COOTHOIICHUS
5 | Ilpaxmuueckoe 3anamue Nel. CamocTosiTenpHast pabora | 2
Bei6opku. OcHoBHBIC GOPMYIIBL | 0OyJarOMMUXCA 10 WHAUBHIYaIbHBIM
KOMOHHATOPUKH 3aJIaHUSIM IUCbMEHHO B TETPAISAX
6 | IIpakmuueckoe 3anamue No2 CamocTosTenpHas 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 CamocTosiTenpHast 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 TETPAIIAX
Jlexyus 2.1 Boicka3bplBaHuUs U Jlexiust yueOHO- MO3TOBOM MITYPM 2
JIOTUYCCKUC OICpalvi Hax
HHUMU.
Jlexyus 2.2 TlonHble CUCTEMBI Jlexnus - IIpe3eHTalNs c|2
JIOTUYECKHX OIEPALIU. HUCIOJIB30BaHWEM ciaigoB B Power
Point
Jlexyus 2.3 CoBepiiieHHbIE Jlexmus — npe3eHTalnus c|2
HOpMaIIbHBIC (POPMBI OyIIeBEIX WCIIONIb30BaHUEM craiiioB 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 CamocTrosTenbHas 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 CamocTosTenbHas 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-METOJIWYECKOE W WH®OPMAIMOHHOE OBECHEYEHUE
TACIATIIAHBI

7.1. IlepeyeHb OCHOBHOI U TONMOJHUTEIbHON y4eOHOI JJUTEPaTyPhI
CnucoK OCHOBHOM JIUTEPaTypbl

1. Mouceenkona, T. B. Jluckpernas maTtemaTHka B IpUMepax U 3ajadax: ydyeOHoe mocobue /
T. B. MouceenkoBa. — Kpacrosipck: Cubupckuii penepanbhblii yausepeuret, 2018, — 132
c. — ISBN 978-5-7638-3967-8. — Texkct : snekTponHsblii // IludpoBoit oOpazoBarenbHbIiI
pecypc IPR SMART : [caiit]. — URL: https://www.iprbookshop.ru/100011.html

2. Asmommn, C. M. JluckpeTHas mMaTeMaruhka. AJNTOpUTMBI: Teopus W mpaktuka / C. M.
ApnomuH, A. A. Habebun. — Mocksa: JIMK IlIpecc, 2019. — 282 c. — ISBN 978-5-
97060-688-9. — Tekct: anekrponnsiit // Lludposoit obpazoBarenbhbliii pecypc IPR SMART:
[caiiT]. — URL.: https://www.iprbookshop.ru/125111.html

3. bekapea, H. JI. [luckpetHas maremaruka: yueOnoe mocobue / H. JI. bekapeBa. —
HoBocubupck: HoBocnbupckuii rocyjapcTBEHHbIN TeXHUYeCKui yHuBepcuret, 2019. — 80
c. — ISBN 978-5-7782-3952-4. — Texkcrt: anextponssiid // LludpoBoii oOpazoBaTenbHBIN
pecype IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/98701.html

4. benoycoB, A. W. JluckperHass maremaruka: yuyeOHuk s By3oB / A. U. Benoycos, C. b.
Txaues; mox penakuueir B. C. 3apyouna, A. Il. Kpumenko. — 6-e m3n. — Mocksa:
MocKOBCKUI rocy1apCTBEHHBIN TeXHUYECKUM yHuBepcuTeT uMenu H.O. baymana, 2020. —
704 c. — ISBN 978-5-7038-1845-7, 978-5-7038-4905-7 (Bbim. 19). — TekcT: 21MeKTPOHHBIHI
/- UudpoBoit  oOpazoBarensHbiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/115316.html

5. TlonmkanoBa, U. B. [luckpernas matemaruka: yueOHoe mocobue / M. B. [lonukanoBa. —
Bbapnayn: Anraiickuii TOCYyZapCTBeHHBIH Nenarorndeckuii yausepeurer, 2020. — 168 ¢. —
ISBN 978-5-88210-968-3. — Texct: anexktpoHHbIi // L{udpoBoii 0Opa3oBaTenbHbINA pecypc
IPR SMART: [caiiT]. — URL.: https://www.iprbookshop.ru/108878.html

CnHCOK NONOJIHUTEIbHOM JTUTEPATYPHI

1. Osguapenko, A. lO. JluckperHas MaTeMaTHKa: TEOpUS aBTOMATOB: y4eOHO-METOJIUYECKOE

nocoobue / A. 0. Opuapenko. —  HoBocubupck: Cubupckuii rocynapcTBEHHBIN
YHHUBEPCUTET TEJIEKOMMYHUKaIMi U nHpopmatuku, 2021. — 24 ¢. — TeKcCT: 3JIeKTPOHHBIN
/" LudpoBoit  obpazoBarensubiii  pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/125264.html .

2. Inapesa, I'. B. uckperHas maremaruka. Y.2 : y4eOHO-METOJUYECKOE ITOCOOHE LIS
CaMOCTOSITENIbHOW MOJATroTOBKM (KBanudukauus - OakamaBp) / I'. B. IlInapeBa. —
Cumdeponons : YHUBEpCUTET SKOHOMUKH H ympasieHus, 2021. — 111 c. — Teker :

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

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

https://www.iprbookshop.ru/144359.html
4. Tlopomenko, E. H. CoopHuK 3a1a4 1o IUCKpeTHOW MatemaTuke: yueoHoe nocoobue / E. H.

[lopomenko. — 2-e wu3g. — HoBocubupck: HoBocubupckuii rocyaapcTBEHHBIN
TexHudeckui yHuBepcutetr, 2018. — 132 c¢. — ISBN 978-5-7782-3562-5. — Tekcr:
anektponubit // Iludposoii obpazoBarensHbiii pecypc IPR SMART: [caiir]. — URL:
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https://www.iprbookshop.ru/91418.html

5. 3apumosa, D. P. JlabopaTopHbIi TPAaKTUKYM IO JUCKPETHOM MaTeMaTHKe: KOMOMHATOPHUKA:
yaeOHo-MeTomdeckoe mocodue / 3. P. 3apunosa, 3. C. Conun. — Mocksa: Poccuiickmii
YHUBEpPCUTET pyxO0bl Hapoaos, 2017. — 40 c. — ISBN 978-5-209-08298-9. — Texkcr:
anektponnbit // Iludposoit obpazomarenbhblii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/91018.html

7.2 UnTepHeT-pecypcChl, CIPABOYHbIE CHCTEMBI

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

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

JInneH3noHHoe IIPpOrpaMmMHOC obOecrieyeHue PexBu3uTHI HHHCHSHﬁ/ J10IroBOPOB

MS Office 2003, 2007, 2010, 2013 Crenenus 06 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

Jluuensus 6eccpodnas

Awntusupyc Dr.Web Desktop Security Suite | JIunen3uonHblit cepTrdukat
Cpok nevictBust: ¢ 24.12.2024 no 25.12.2025

Koncynprant [lnioc Jorosop Ne 272-186/C-25-01 ot 30.01.2025 .

[udposoii 006pa3oBaTeNbHBINA pecypc JInuen3nonnslii forosop Ne 12873/25I1 ot

IPR SMART 02.07.2025 . Cpoxk getrictBus: ¢ 01.07.2025 r.
10 30.06.2026 r.

becmmmataoe 11O

Sumatra PDF, 7-Zip

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JUCHUIIJIMHbI

8.1. TpeGoBanus K ayIuTOpUsM (MOMEIIEHUAM, MeCTaM) JIs1 MPOBeAeHNs 3aHATHIA

1. YueOnasi aynuTopus A/l NPOBeJIeHHUs 3aHATHI JEKIIMOHHOTO THIIA.
Criennanu3upoBaHHas MeOeb:

Kadenpa nacronpHas - 1mt., 1ocka Menosas - 1mT., cTyabs — 65 WT., napThl - 34T,
TexHuueckue cpercTBa 00ydeHus, cayxKaliue 1 IpeaocTaBleHus yueOHol nHdopMaiu
00JbIION ayUTOPHH:

OKpaH Ha wratuse — | mr.

IIpoexTop — 1 mr.

HoytOyx — 1 .

2. YuyeOHasi ayiuTopusi AJs TPpPOBeJdeHUs] 3aHATHH CEMHUHAPCKOI0 THIA, KYPCOBOIO
NPOeKTHPOBAHMS (BBINOJHEHUS] KYPCOBbIX pa0oT), rpynmoBbIX M HWHIAMBHAYAJIbHBIX
KOHCYJIbTAIM i, TEKYIEI0 KOHTPOJIS ¥ POMEKYTOYHOM aTTecTalllH.

Crneunanu3upoBaHHas MeOeb:

Kadenpa nacronpHas - 1mr., 1ocka menoBas - 1mT., CTynbs — 65 1T., HapThl - 341T.
TexHuueckue cpefcTBa 00ydeHHsl, CIyXKalllye s IpelocTaBieHus: yueOHo! nHpopMauu
00JIBIION ayAUTOPUU:

OKpaH Ha mrTatuBe — | mr.

ITpoexrop — 1 .

HoytOyk — 1 mT.

Criennanu3upoBaHHas MeOeb:
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Kadenpa nacronpnas - 1mr., maptel - 31mT., CTynbs - 54mrT., 10cKa MeaoBas - 11uT.

HaGop neMoHCTpanimOHHOTO 000PYI0BaHUS U YI€OHO-HATJISITHBIX TTOCOOMH, 00eCIIeYnBaOIINX
TEMaTUYECKHE WILTIOCTPAIUU:

[Ipoektop — 1 miT.

DKpaH pyJIOHHBIN HACTEHHBIN — 1 1IIT.

HoytOyk — 1 mT.

3. [TomeneHune 11t CAMOCTOSAATEIbHOM PadoOTHI.

Otnen o0CTyKUBaHUS IEUATHBIMU U3/IaHUSIMU

Cnenmanu3upoBaHHas MeOenb:Padoune ctonbl Ha 1 mMecto — 21 mT.Crynes — 55 mrt. HaGop
JEMOHCTPAIIMOHHOTO O0OPYJIOBaHMSI H  Y4eOHO-HATVSIIHBIX TOCOOWA, 00eCIeYnBarONIIX
TEMaTUYECKHE WIUTIOCTPAIMH: KpaH HACTeHHbIN — | mT.

[TpoexTop — 1mr. HoyrOyk — 11mT.

NudopmannonHo-o6ubamorpaduyecKkuii OTIaeI.

Crneunanu3upoBaHHas MeOelb:

Pabouue cronbl Ha 1 MecTo - 6 wT. CTymbs - 6 WIT.

KomnbroTepHast TeXHHKa ¢ BO3MOXHOCTBIO MOJIKIIFOUEHUS K ceTu «/HTepHeT» u obecriedeHrneM
JIOCTYTIA B AJICKTPOHHYIO HHPOpMaIoHHO-00pazoBatenbayto cpeny PI'BOY BO «CeBKaBl'Ax:
[Tepconanbubiii kommnetorep — lmr. Ckanep — 1 mr. MOY — 1 mr. Otaen oOcityXuUBaHUS
AJIEKTPOHHBIMU M3AaHusIMH Creruanan3upoBaHHas MeOeb:

Pabouue cronsl Ha 1 mecto — 24 mt. Crynbs — 24 wr.

Habop neMoHCTpanMoOHHOTO 00OPYIOBaHMS M y4eOHO-HATIISAHBIX TTOCOOUI, 00eCIIeYHBAIOIIIX
TEMaTUYECKHE UILTIOCTPAIUU:

WnTepaktuBHas cucrema - 1 mr. Monurop — 21 wt. CereBoil Tepmunait -18 mr. I[lepconanbHblit
KoMmnbroTep -3 mt. MOV — 2 mr. [IpuaTtep —1mrT.

4. TlomemeHue VIl XpaHeHHMs M NPOPHIAKTHYECKOTO OOCHYKUBAHUA Y4eOHOIro
000py/0BaHMSI.

CrnenmanusupoBanHas mebens: Illkap — 1 mr., cTyn -2 mT., Kpecao KOMIbIOTEpHOE — 2 IIT.,
CTOJI YIJIOBOM KOMIBIOTEPHBIM — 2 MIT., TYMOOUYKHM € KJIIOYOM — 2 mIT. YueOHoe mocolue
(mepcoHaNbHBIN KOMITBIOTEP B KOMILIEKTE) — 2 IIT.

8.2. TpeGoBanus Kk 0600pya0BaHUIO PA00OYMX MeCT NMpenoaaBaTe s U 00y4aIHUXCs

1. Pabouee MecTo mpemnoaaBaTesi, OCHAIIEHHOE KOMITBIOTEPOM C J0CTyroM B IHTepHeT.
2. Paboune mecta 00y4yarOImUXCsl OCHAIIEHHBIE KOMITBIOTEPOM.

8.3. TpeGoBaHus K cieAJIM3MPOBAHHOMY 000PY/I0BAHMIO HeT
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9. OCOBEHHOCTH PEAJIMBALIMU JUCHHUIIJIMHBI 1151 UHBAJIM1OB U JIMI C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbsA

Hns obecrieuenusi 00pa3oBaHMsS WHBAIMAOB M OOYYAIOIIMXCS C OrpaHMYCHHBIMH
BO3MOXHOCTSIMM 37I0pOBbsl pa3pabarbiBaeTcs (B ciyyae HEOOXOIMMOCTH) aJalTHPOBAHHAs
oOpa3oBaTenbHasl MPOrpaMMa, WHIUBUIYaTbHBIA YYEOHBIA TUIAH C Y4€TOM OCOOCHHOCTEH WX
INCUXO(U3UUECKOrO0  Pa3BUTUA U COCTOSHHUS  3/0pOBbSl, B YAaCTHOCTU IPUMEHSETCS
WH/IMBUIYAIBHBIA MOAXOA K OCBOCHHIO AMCIUIUIMHBI, MHIMBUAYaJbHbIC 33aJaHUS: pedepaTsl,
NUCbMEHHBIE PabOTHl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M AMAJIOTH, HHIUBUAYaJIbHBIE
KOHCYJIbTAIlMM, HWCIOJBb30BAHWE JUKTOGOHA M JPYTUX 3alUCBIBAIOLIMX CPEACTB IS
BOCIIPOM3BEEHUS JICKIIMOHHOIO U CEMUHAPCKOr0 MaTepraa.

B mensx oOecnieueHust 0Oy4yarOmMXCsl HWHBAIMAOB M JHMII C OTPAaHMYCHHBIMH
BO3MOXHOCTSIMM ~ 3[J0OPOBbsl  KOMIUIEKTyeTcs (DOHJ, OCHOBHOM yueOHOHl suTepaTypoH,
aJalTUPOBAHHOM K OrPaHUYEHUIO JJIEKTPOHHBIX O0Opa30BaTENbHBIX PECYPCOB, MAOCTYI K
KOTOpbIM opranu3zoBaH B BUI[ Axkanemun. B 0OuOnanoTeke HpoBOIATCS HHIUMBUAYaJIbHbIC
KOHCYJIbTAllUM Ul JaHHOM KaTeropuu IOJIb30BaTeNIel, OKa3bIBAETCS IIOMOIb B PETUCTPALIUU U
UCMOJIb30BAaHUM  CETEBBIX M  JIOKAJIBHBIX 3JEKTPOHHBIX  00pa30BaTENIbHBIX  PECYPCOB,
IIPEIOCTABIISAIOTCS MECTA B UNTAIBHOM 3aJl€.
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IIpunoxenue 1

®OH/J ONEHOYHbLIX CPEACTB

10 AUCHUIIIIMHE
I[I/ICerTHa}I MaTCMaTHKa
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1. TACIIOPT ®OHJIA OLIEHOYHBIX CPEJICTB IO IV CILATLTUHE

JlnuckpeTHad MaTeMaTUKA

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

Nupekc DopMynHMpOBKa KOMIIETEHLIIUH

OIIK - 2 CriocoOeH UCToNIb30BaTh U IalITUPOBATh CYIIECTBYIOIINE MaTEMaTUYECKHE
METO/bI U CUCTEMBI IPOrPaMMUPOBAHUS JUIsl pa3padOTKU U pean3aliuu
QIITOPUTMOB PELICHUS IPUKJIAJIHbIX 33a4

2. Jransbl popMHPOBAHNS KOMIIETEHIIMU B Mpolecce 0CBOCHHU THCHMIIIMHBI

OCHOBHBIMU 3TanmaMu  (OPMHUPOBAHUS YKA3aHHBIX KOMIICTCHIMHA TIpH H3YYCHHH
O0y4alomMMHUCS ~ TUCLUIUIMHBI  SBIISIIOTCSA  HOCJIAOBATEIBHOE HM3Y4YEHUE COJEPKATEIBHO
CBSI3aHHBIX MEXAy CO000# pa3nenoB (TeM) y4eOHbIX 3aHATHH. V3ydeHue Kakaoro pasziena
(TeMbl) mpeanoaaraeT oBjajeHue 00yJaronMMKICs He0OOX0IUMBbIMU KOMIIETeHIIUsAMU. Pe3ynbrar
aTTecTali OOYYArOIIMXCS HAa Pa3IUYHBIX dTanax (OpMHUpPOBaHHS KOMIIETCHLHUI ITOKa3bIBacT
YPOBEHb OCBOCHUSI KOMIIETEHIIUN 00YJarOITUMUCS.

OTanHOCTh (OPMHUPOBAHUS KOMIIETEHIMH MpPSIMO CBsi3aHA C MECTOM JUCLMIUIMHBI B
00pa30BaTeNIbHOI NporpamMmme.

Pa3znesbl (TemMbl ) JUCUMIIIIMHBI dopmMupyembie
KOMIIeTCHIIUH
(xoabI)
OIIK -2
Pasnen 1. MHOXecTBa
Tema 1.1 Teopust MHOkecTB. OCHOBHBIE OIIPEIEICHHUS. +
Paznen 2. KomGuHaropuka
Tema 2.1 Boibopku. OcHOBHBIE (OPMYIIBI KOMOMHATOPUKU +
Tema 2.2 bunom Herotona +
Tema 2.3 @opMyJibl BKIHOYEHUH-UCKIIOYEHHUH +
Paznen 3. PekyppeHTHBIE COOTHOIICHUS
Tewma 3.1 JIuneliHble peKyppEeHTHbIE COOTHOLICHUS +
Tema 3.2.Yucna @Pubonayuu +
Paznen 4. Teopus rpados
Tema 4.1 OcHOBHBIE NOHATHUS TEOPUH IrpadoB +
Tewma 4.2 Matpulipl, acCOlIMMpPOBaHHbBIE C TPa(oM. +
Tema 4.3 MeTpuueckre XapakTepUCTUKU rpada. +
Pasnen 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, IapOCOYETAHUS +
Tema 6.2 @opmynsl Kanu u Kupxroda +
Tewma 6.3 Anroputmsl [Ipuma n Kpackana +
Paznen 7. O6xonbl rpada
Tema 7.1 DiinepoBsl rpadsl +
Tema 7.2 ['aMuIbTOHOBHI rpadbl +
Paznen 8. [nmanapHocth

26




Tewma 8.1 ITnockue u mianapubie rpadsl

Paznen 9. Anrebpa noruku. Hopmansabie popmbr OyeBBIX (QYHKITHIA.

Tema 9.1 Bbicka3biBaHUS U JIOTHYECKUE ONIEpAllU HAJl HUMHU.

Tema 9.2 IToHBIE CHCTEMBI JIOTHIECKUX OTICPAITHA.

Tema 9.3 CoBepiueHHbIe HOpMaJIbHBIE (HOPMBI OyNeBBIX QYHKINH

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 OcHOBHBIC NOHATUSA UCYUCICHUSI IPETUKATOB

Tema 11.2 Teopun epBoro nopsiaka. ApuhmMernka
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3. MokasaTe/n, KpUTEPHH U CPEACTBA OLEHMBAHMS KOMIIETeHIHii, pOpMHpYyeMbIX B Ipouecce H3y4eH sl AU CHHILIHHbI

OIIK-2 Cnoco0€eH ucnoib30BaTh H AJANTUPOBATH CYIIECTBYIOIIUME MATEMATHYCCKHUEC METOABI U CUCTEMbI IPOIrPaMMUPOBAHUSA JIA

Pa3padoTKU U peaTu3aluu AJrOPUTMOB pellleHHs NPUKJIAAHBIX 32/1a4

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

OIIK-2.1 Ob6nanmaet 6a3oBeiMu | JlomyckaeT JemoHcTpupyeT yacTuuHble | J[eMOHCTpupyeT HemoHcTpupyet KOHTPOJIbHBIE DK3aMeH
3HAHUSAMH O CYLIECTBYIOLIUX CyIIIeCTBEHHBIC OMUOKN | 0a30BBIC 3HAHUS O c(opMHpOBaHHEIE, HO c(hopMHpOBaHHBIE BOIIPOCHI, 3ager ¢
MaTeMaTHYECKUX METO/axX U 0a30BbIX 3HAHUIX O CYIIECTBYIOIIUX UMEIOIINE OTJeIbHBIC PO0esbl | 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] TPUKIaIHbIX 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

peLIeHHs 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 IIPHEMaMHU 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 IPOTPaMM JUIA | 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 33124 3aj1a4 pabota
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4. KommiekT KOHTPOJIbHO-OIICHOYHBIX CPEACTB MO JUCHHUIIJIHHE
BO]’[pOCBI K 3K3aMEHY

IO JUCHMIIIIMHE I[I/ICerTHaH MaréMaTmuka

1 cemecTp

1. OcHoBHbIE IIOHATUSA KOMOMHATOPUKH. Br16opxu: YIOPSIOYCHHBIE u
HEYNOopsiI0UYeHHble, 0e3 MOBTOPEHWH M C TOBTOpeHMsMHU. Pa3MmelleHus, epecTaHOBKH,
codeTaHus v (POpMyJIbl IOJCUETa UX KOJTHYECTBA.

2. bunoM Hprotona. OCHOBHBIE 37€MEHTapHbIe (OPMYIIbI MOJCYETa YUCIa Pa3IMYHBIX
koMOuHanmii. [lpaBuimo mnpousBeneHUs, NPAaBWIO CYMMBI M UX 0000menus. CBoiicTBa
OMHOMHAIBHBIX KOA(OHUIIMECHTOB.

3. @opMynbl  BKIIOUEHHS-UCKIIOYEHHUS.  PeKyppeHTHble  COOTHOWIeHHs.  Yucna
®dubonayuu, yncna Karanana.

4. Omnpenenenue rpada u ero rpaduueckoe npeacrapicHue. [loHATHE HHIMICHTHOCTH U
cmexxHocTd. Ompenenenue rpadoB: MOIHOTO, JIBYJOJIBHOTO, 3Be3nbl. M3omopdusm rpados.
@®opMmyJibl OJICUETa YUCIIO TOMEYCHHBIX U HEITOMEUEHHBIX IpadoB.

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

6. Crenenn BepmuH Tpada. Teopema o ymcie BepIIMH HEYETHOW cremeHu. Jlemma o
PYKOIOXKATHSAX.

7. OpueHtupoBaHHbIe rpadbl U MyabTUrpadsl. OnpeaeneHne OCHOBHBIX OHATHH.

8. Marpuupl, accouuupoBaHHble ¢ rpadom. OmpeneneHue nzomoppusMa B TEPMHUHAX
MaTpHIL.

9. Metpuueckue xapakTepucTHkH rpados. OnpesneneHne pacCTOSHU, SKCLEHTPUCUTETA,
IameTpa, pajuyca 1 ieHTpa rpada.

10. Onepauuu Hang rpadamu. JomomuutensHblii rpad. CraruBanue pedpa.
Pacmiemienne BepmuH. Packpacka BepiivH.
11. WuBapuantsl rpada. Bekrop crenmeneid. Uuciao BHemIHeW YCTOWYMBOCTH

(mmoTHOCTH) Tpada, YUCI0 BHYTPEHHEW YCTOMYMBOCTU (HEMJIOTHOCTH) rpada. XpomaTtuyeckoe
yucio. Yneno KoMoHeHT cBa3HocTu. Kimka u uucio Xaasurepa.

12. HepeBns u neca. OctoB MUHUMAIBHOTO Beca. Anroputwm [Ipuma u Kpackana.

13. Peb6epnble nokpsiTus. [lapocoueranus.

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

15. I'amunbToHOBBI Tpadsl. JlocTaTouHble YCIOBUS TaMHJIBTOHOBOCTH:TEOpEMa

XBartana, Teopema Ope, Teopema upaka, reopema Tara.

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

2 cemecTp

1. MmuoxectBa. CriocoObl 3amaHust MHOKecTB Ornepanui Haj MHOKecTBaMU JlekapToBo
MIPOU3BEICHNE MHOKECTB.

2. Anrebpa BbIcka3bpiBaHui. O0Iee onpeaeeHne aKCHOMAaTHUECKOW TEOPHH.

3. OnpeneneHue BbICKa3bIBAHUHN U JJOTHUECKUX ONEpaIvid.

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

6. [Tonnbie cucrembl Joruueckux oneparuil. [lodHble cHUCTEMBI COCTOSIIIIME W3 OJHOU
JIOTUYECKOW Omeparuu.

7. ByneBsl pynkuun. Cyneprno3unust GyHKIHA.

8. DnmemenTapubie OyneBbl (PyHkiuu. Teopema o uuciae BceX (QYHKIUHA OT N OyJeBBIX

IIEPEMEHHBIX.

9. DKBUBaJICHTHBIE COOTHOIIICHMS (bOpMy.H. HOKaSaTCHBCTBO TOXKACCTB.

10.

11.

12.

13

15.
16.
17.
18.
19.

20.
. HerOTI/IBope‘lI/IBOCTB HUCYUCIICHUA BBICKaSBIBaHHﬁ, IIOJIHOTA W HE3aBHUCHUMOCTb aKCHMOM

21

22.
23.

24.

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

Paznoxenne OyneBbIX (YHKUIMH MO MepeMEeHHBIM. TeopeMa O pas3loKEHHH N-MECTHOM
(GYHKLIMU IO M HEPEMEHHBIM.

[TonaTne coBeplIeHHOW NU3BIOHKTUBHOW HOPMaNbHOU (opmbl (C.a.H.}.). TabmuuHbIi
croco6 mocrpoeHwus ¢.1.H. (.

JIn3bIOHKTUBHBIC HOpMasTbHBIE GopMbl (1.H.(.) OyneBbix dyHkuuid. [loctpoenue a.H.¢. u
C.JI.H.(p. C MOMOMIBIO SKBUBAJICHTHBIX MPEOOPA30OBAHUN.

. J1BoiicTBeHHbIe pyHKIMU. [IpUHIINUTT ABOWCTBEHHOCTH. 3aKOH JBOMCTBEHHOCTH.
14.

[TonaTHe coBepIIEHHONW KOHBIOHKTHBHOH HOpMaibHOW (Gopmbl (C.K.H.¢.). TabmuuHbIi
Croco0 MOCTPOEHUS C.K.H.(].

KonbproakTrBHBIE HOpMalIbHBIE (hopMBI (K.H.().) OyneBsix GpyHkimii. [locrpoenue k.H.¢. u
C.K.H.(p. C TOMOIIbIO SKBUBAJICHTHBIX MPEOOPA30BAHU.

Wcuucnenue BeickazpiBanuil. [loHsiTre BpIBOA (JIOTHYECKOE CIIEIOBAHUE).

AKCHOMBI UCUYHCIICHUS BbICKa3bIBaHU. (2 TpyMIIbl)

[IpaBmia BbIBOAA (IIpaBWJIO 3aKJIIOUEHUS W IpaBwio oTpumanus). JlokazaTb ux
[IPaBWJIBHOCTb U IPUBECTH IPUMEPHI.

[IpaBuna BbIBOAa (MpaBUIO KOHTPAMO3UIUH, MPABUIO PACHIMPEHHON KOHTPAINO3UIUH,
MpaBWIO CWIJOTU3Ma, NpaBUiia BBEJACHHE M YyAaJ€HUE AU3IBbIOHKLUHU, BBEIACHHE H
yJaJIeHue KOHBIOHKIMH, TIPABUIIO TTOJACTAaHOBKH).

Teopema nenykuuu. [Ipumep ucnonab30BaHus TEOPEMBI JIECTYKIUH.

VCUYUCIIEHUS BBICKA3bIBaHUM.

BsIBOJ BCeX ClleICTBUM U3 JAHHBIX ITOCBIIOK.

HenocratouHocts  OrMKM  BbIcKa3biBaHWil. OOmiee ompeaeneHue  HCUUCICHUS
[IPEANKATOB.

KBanTops! u ¢opmysbl ucuucieHus npeaukatoB. CBOOOIHbIE U CBSI3aHHBIE BXOXKJICHHS
IIEPEMEHHBIX.

[IpaBuio orpunanus npenioxeHuit (Gopmyi) ¢ KBaHTOPaMH.

AKCHOMBI 1 ITpaBUJjIa BbIBOJIA HCYUCIIEHUS IPEIUKATOB.

WNHurepnperanus.

[Toctpoenue hopmanbHbIX TeOpHid. [lepeueHs TornuecKnx akCHOM.

[Tpumeps! Teopuii nepBoro nopsika. Apupmeruka.

Jlornueckue 3neMeHThl KOMIbIOTEpa: AneKTpoHHble cxemsl U, MJIN, HE.

Jlornueckue s1aeMeHThl KoMIbIOTEpa: ekTpoHHble cxemsl M-HE, MJIN-HE.
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CEBEPO-KABKA3CKAA T'OCYJAPCTBEHHAS 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. OcHOBHblE TOHATHS KOMOWHATOpUKU. BpIOOpKM: yHOpsAOYEHHBIE U
HEYNOpsAJOYCHHbIE, ©0€3 TMOBTOPEHUH U C TOBTOpeHusiMU. Pa3memeHus,
MEPECTAaHOBKH, COUETaHUS M (POPMYIIBI MTOJICUETA UX KOIIMYECTBA.

2. Omneparmun wHanm rtpadamu. JlomomautenbHb rpad. CrarmBanue pebpa.
Pacmennenue BepmnH. Packpacka BepivH.

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 MaTeMaTuka

1 cemectp
Bonpocs k pasneay 1.

1. MmuoxecrBa. CriocoOnI 3a1aHUI MHOKECTB.

2. Omeparuu HaJl MHOKECTBaMU (00bEeIMHEHHE, TTIEpeCceUeHUE, Pa3HOCTh, JOTIOJIHCHUE).

3. JlekapToBO IpoOU3BEIEHNE MHOXKECTB (IUCKPETHBIX U HEMIPEPHIBHBIX ).

4. AGCTpaKkTHBIE 3aKOHBI TCOPHH MHOKECTB.

5. lnarpammel Diniepa-BenHa.

6. Jloka3aTeabCTBO TOXK/IECTB.

Bomnpocsl k pa3neny 2.

1. OcHoBHBIE TOHATUSI KOMOMHATOPUKU. BBIOOpKHU: yIOpsSIOYCHHbIE U HEYMOPSAI0YCHHBIE,
0e3 TMOBTOpEHUNl U C TOBTOPEHUSIMH. Pa3MerieHus, NEepecTaHOBKH, COYETaHUS H
(hopMyIIBI TOfICUeTa MX KOJTHYSCTRA.

2. bunom HpioroHa. OCHOBHBIE 3€MEHTapHble (GOPMYJbl MOJCYETAa YMCIA PA3THMUYHBIX
komOuHanwmii. [IpaBuio mpowusBeneHHs, MPaBHIO CyMMBI U UX 00oOmenusi. CBoiicTBa
OMHOMHAIBHBIX KOA(DOHUIIMEHTOB.

Bonpocsl k pa3neny 3.

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

®dubonayuu, yncia Karamana.
Bonpocsl k pasgeny 4.

1.  Omnpenenenue rpada u ero rpadudeckoe npeacraricHue. [[oHITHE HHIUICHTHOCTH U
cMexxHocTd. OrmpeneneHue rpadoB: MOIHOTO, OBYAOJBHOTO, 3Be3nabl. M3oMopduzm
rpadoB. @opMyJibl OJICUETA YUCIIO TOMEUEHHBIX U HETOMEUEHHBIX TpagoB.

2. Yactu rpada: mnoarpad, cyrpad. MapmpyTel, LeNu, LUUKIbl, KOMIIOHEHTHI.
Ornpenenenue cBI3HOCTH Tpada.

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

PYKOTIOXKaTHSIX.

OpuenTrpoBaHHble Tpadsl 1 MyIbTUTrpadbl. OnpeneneHne OCHOBHBIX MOHITHH.
Martpuubl, accouuupoBaHHble ¢ rpadom. OmperneneHue uzoMopdusma B TepMHHAX
MaTpHIL.

6. Merpuueckue xapakTepucTiku rpados. OnpeneneHne pacCTOsSHUS, SKCIEHTPUCHTETA,
IMaMeTpa, paauyca u IeHTpa rpaga.

7.  Onepanun Han rpadamu. JonomnurensHeiii Tpad. CraruBanue pedpa. Pacmennenue
BepIlMH. Packpacka BepIIuH.

Bomnpocsl k pa3neay 5.

1. HMuBapuantel rpada. Bekrop creneneil. Uucno BHeIIHEH YCTOHYMBOCTH (TIJIOTHOCTH)
rpada, 4duciao BHYTpEHHEM ycTOMYMBOCTH (HEIUIOTHOCTH) rpada. XpomaTuueckoe
qucio. Ynueno KoMIoHeHT cBa3HocTu. Knnka u uncio Xansurepa.

Bomnpocs! k pa3ageay 6.
1. JepeBbs u neca. OcTtoB MUHUMabHOTO Beca. Anroputm [Ipuma u Kpackana.
2.  PeOepnbie mokpertus. [lapocoueTanusi.

Bonpocsl k pasaeny 7.

1.  O6xoxpl. Diineposl rpadul. Teopema Ditnepa. Anroputm Diepwu.

2.  T'amunbToHOBHI rpadsl. JlocTaTouHble YCIOBHS TaMUJIBTOHOBOCTH: TeopeMa XBaTala,
teopeMa Ope, Teopema /Iupaka, Teopema Tara.

Bonpocsl k pa3aeny 8.

1. Tlonsarue muockoro u IuiaHapHoro rpada, rpanu rpada, dopmyna Diinepa, KpuTepuit

IUIAHAPHOCTU

o ks
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2 ceMecTp

Bomnpocsl k pa3neny 9.
1. Anrebpa BpickazbiBaHuid. OOIIee ONpeeIcHHe aKCHOMAaTHIECKON TEOPUH.
2. OnpeneneHre BbICKa3bIBAHUHN U JIOTUUECKUX OTIEpaIuid.
3. Ilepeuecienne Bcex JOTMYECKUX ONepaluii Hajl ABYMs BbICKa3bIBAHUSMHU.
4. Onpenenenue Gopmyn u mnondopmyn. IlpaBuio paccraHoBku ckobok. Ilopsmok
BBITIOJTHEHUS OTlepaluii B hopmyiie.
5. Ilonuble cuctempl Joruueckux omnepauuii. [lonHble cucTeMbl cocTosiME W3 OIHOM
JIOTUYECKOU OIepaLvH.
6. bynesnl pyakuun. Cyrneprno3unusi GyHKITUH.
7. Dnementapubie OyneBbl (yHKIMU. Teopema o ymcine BcexX (YHKUOUNA OT N OyleBBIX
MEePEMEHHBIX.
8. DKBUBaJICHTHBIE COOTHOMEHHS (hopMyi. [loka3aTenbCTBO TOXKIECTB.
9.Paznoxenne OyineBbIX (YHKIMI MO NMEpeMEHHBIM. Teopema O Pa3lokKEHHH N-MECTHOU
(GYHKIIUY IO M TEPEMEHHBIM.
10. [TonsiTHEe COBEPIICHHOW AM3BIOHKTUBHOW HOpMainbHOH (opmbl (c.1.H.¢.). TabmuunbIi
croco0 mocTpoeHus ¢.1.H..
11. In3bproHKTHBHBIE HOpMabHbIE GopMbl (1.H.¢.) OyneBsix QpyHkiuii. [loctpoenue n.H.¢. u
C.I.H.¢. ¢ MOMOIIBIO0 SKBUBAJICHTHBIX MPeoOpa3oBaHMil.
12. JIBoiictBennbie pyHKIMH. [IpuHIMT TBOWCTBEHHOCTH. 3aKOH IBOMCTBEHHOCTH.
13. TloHsiTHE COBEPIICHHON KOHBIOHKTHMBHOW HOpMalIbHOW (opmbl (C.K.H.¢.). TabmuuHbIit
C1oco0 MoCcTpoeHUS C.K.H.(.
14. KonbroHKTHBHBIE HOpMalbHbIe (hopMbl (K.H.(].) OyneBbix ¢pyHkuuil. [Toctpoenue k.H.¢. u
C.K.H.(). C TOMOIIbIO SKBUBAJICHTHBIX MPEOOPA30BAHUM.
Bonpocsl k pazaeny 10.
1.Ucuncnenue BoickazpiBanuid. [loHsATHE BBIBOAA (JIOTHYECKOE CIIEIOBAHUE).
2.AKCUOMBI MCUUCIIEHUS BBICKA3bIBaHUH. (2 TPYIIIBI)
3.IlpaBuna BbIBOJA (MpaBWJIO 3aKIIOUEHHs M MpaBUIO oOTpullaHus). Jloka3ate ux
MIPaBIWJIBHOCTh U IPUBECTH MPUMEDPBI.
4.1lpaBuna BbIBOAA (TPaBWJIO KOHTPANO3MILIMH, MPABUJIO PACIIMPEHHON KOHTPAIO3UIIMH,
MpaBWJIO CWJIJIOTU3Ma, NpaBUjia BBEJICHHE M YAaJleHUE AU3BbIOHKLIMU, BBEJIECHUE U
yJaJleHue KOHBIOHKIUH, TIPABUIIO TTOACTAaHOBKH).
5.Teopema nenykuuu. [Ipumep ucnonb30BaHUA TEOPEMBI AEAYKIIHH.
6.HenmpoTnBOpeunBOCTh MCUUCIIEHUS BBICKA3bIBAHWN, IOJIHOTA M HE3aBUCUMOCTH aKCHOM
MCYMCIIEHUS BBICKa3bIBAaHUM.
7.BBIBOZ BCEX CIENCTBHI U3 JaHHBIX MMOCHIIOK.
Bonpocs! k pasneay 11.
1.HenocraTouHocTh JOTMKH BbICKa3biBaHUM. OOI1Iee onpeeeHne UCUUCICHUS PEUKATOB.
2.KBanropsl u opmynsl ncuuciaeHus npeaukaToB. CBOOOJHBIE U CBS3aHHBIE BXOXICHUS
MEPEMEHHBIX.
3.ITpaBuio oTpuLaHus npeiokeHuit (popmyi) ¢ KBaHTOpaMH.
4.AKCHOMBI U MpaBUJIa BHIBOJIa UCUUCIICHUS MPEIUKATOB.
5.Muteprperanusi.
6.IToctpoenne popmManbHbIX TeOpHil. [lepeueHpb TOrHYecKuX akKCHOM.
7 ITpumepsl Teopuil nepBoro nopsiaka. Apupmeruka.
8.Jlormyeckue 35eMeHThI KOMITbIOTEpa: 3J1eKTpoHHBIE cxembl 1, NI, HE.
9.Jlornueckue anemMeHThl KoMnbloTepa: anekTpoHHbie cxembl M-HE, MJIN-HE.
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KommekT HHANBUAYAJIBbHBIX 3aJaHui 19 NPaAKTUHYCCKUX 3aHATHIl

IO JUCHMIIIIMHE I[I/ICerTHaH MaréMaTmuka

1 cemecTp

Tema: OHGpaHI/II/I HaJ MHOXXCCTBaMU. I[OKaSaTeJ'IBCTBO TOXKACCTB

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 MHOXECCTBA:

D:=AAB;
D,=C\ (A U B);
D =D, x D:.

OHpﬁ,Z[CJ'II/ITI: MHOXECCTBA:

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

OHpﬁ,Z[CJ'II/ITI: MHOXECCTBA:

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

Onpez[em/m) MHOXXECTBA:

D, =A\B;
D2=B(‘\C;
D =D; x D,.

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

D]_:B\C,
D2=A(‘\C;
D =D, x D;.

OHpe,I[eJ'H/ITB MHOXXECCTBA:

D, =A\(;
D,=(AuBUC)\(AUB);
D=D; xD;.

Onpe)leJme MHOXXECTBA:

D;=B\A;
D =D, x D;.

OHpeI[eJ'H/ITB MHOXXECCTBA:

D1:C\A,
D,=(AB)\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: KomOunaropuka

Heasn: [IpoBepka 3HaHMI IO TEME.

Conep:xkanue:

D =D; xD;.

OrnpeaenuTs MHOKECTBA:
D =AAC;
D,=(BnC)\A;
D =D, xD..

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

1. Pewuts 3a7auy.

B-1. Ha mkonbHBIA Bedep TaHueB coOpanuchk pebsta 9-x, 10-x m 11-x kmaccoB. Bectu
xopoBos mnpurnamarTcs 10 mxoabHUKOB. CKOJBKMMU CHOCO0AMH MOKHO COCTaBUTb
XOPOBOJI IPU YCIIOBUH YYaCTHsI B HEM XOTs OBl OJJHOTO OJMHHAANATHKIacCHUKA? (55)

B-2. Ha ctyaenyeckuii Beuep coOpasych IOHOLIM U JIEBYIIKU 8 (aKyIbTETOB YHUBEPCUTETA
(B TOM 4HCIIe MAaTEMaTHYECKOTO U (MIIONIOTUYECKOTO0). Il MCTIONHEHNS] HAapOAHBIX TaHIICB
npuramarorces 10 odydaronuxcs. CKOJIBKUME CIIOCOOaMU MOXHO BBIOPATh 3Ty JECATKY MPU
YCJIOBUHM YYacTHsi B HEH XOTA Obl OAHOTO OOYYaOIIETrOCs MaTEMaTHYECKOTO M XOTs Obl
oJIHOro o0yyarorierocs ¢unonoruueckoro dakynprera? (6435)

B-3. Ha Bcemupsslii ¢ecTuBanb MOJI0AEKH NPUObLIAa MOJOIEKb NATH KOHTUHEHTOB MHUpA.
Bo3Hukina HE0OXOAMMOCTh OPraHM30BaTh JEJIEralui0 U3 BOCBMHU MpEACTaBUTENEH pa3HBIX
CTpaH JAJisi OIJIalleHWsl KJIATBBI O0puoB 3a MHp. CKOJIBKUMH CIIOCOOAMU MOXHO OBbLIO
o0pa3oBaTh JAeNeranuio Mpyu YCJIOBUHM y4acThs B HEH mpeacTaBuTeNeil BceX KOHTUHEHTOB?
(35)

B-4. B ractpoHoMe umernTcs KoH(eTbl Tpex HauMmeHoBaHMH. KoHgeTsl ymakoBaHbl B
KOpPOOKHU TpeX BHJOB — JUJISl K&KJIOT0 HAaMMEHOBaHUs CBOsI KOpoOka. CKOJBKUMH CIIOCOOaMu
MO>KHO 3aKa3aTh Habop U3 mATH KOpoOok? (21)

B-5. Ckonbko aBTOMAIIMH MOJHO 00ECTICUUTH 6-3HAUHBIMU HOMEpamMu? (106)

B-6. Ckonbko 5-3Ha4HBIX 4nces MOXHO o0pa3oBaTh U3 udp 0 u 1? (16)

B-7. B oagHOM rocynapcTBe (CKa304HOM) HE HaiieTcsi JBYX YeJOBEK, Y KOTOPBIX OKa3zalcs
ObI OIMHAKOBBIN cOocTaB 3y0OB: JINOO Y HUX Pa3HOE YUCIO 3y0OB, THOO 3yOOB HET B PAa3HBIX
MecTax. OueHuTe HaMOONBIIYI0 YHUCIEHHOCTh HACEJIEHHS B JTOM TOCYAapCTBE, €Cld
MaKCHUMaJIbHOE YMCIIo 3y00B y oaHOro yenoseka 32. (He Gonbiie 232)

B-8. Cxonbkumu criocobamu MOKHO OTOCJIaTh 6 MUCEM pa3HbIM aJpecaraM, eciid UX OyayT
pa3HOCUTH 3 Kypbepa M 3apaHee M3BECTHO, KAaKOMY Kypbepy Kakoe€ JOCTaHETCs MUCbMO?
(729)

B-9. UYertbipe oOywaromuxcst caaioT 5Kk3aMeH. CKOJIbKO MOXET OBITh BapHaHTOB
pacnpeziesieHus OLIeHOK, €CJIM U3BECTHO, YTO TaK MJIM MHAa4e Bce OHM dk3aMeHbl caanu? (81)
B-10. Tpu nmapHs ¥ TpH IEBYLIKU PELIMIN NOCIE OKOHYAHHS IIKOJIBI TOCTYIUTh HA PaboTy B
CBOEM pOJIHOM ropojie. B ropone umerorcs 3 3aBoza, Ha KOTOpbIe O€pPYT TOJIBKO MYXKUHH, 2 —
I7le HYXXHbBI JKEHIIUHBl U 2 — KOTOpble MPUHUMAIOT Ha PAa0OTy W MYXXYMH U SKEHIIUH.
CKONBKMMH CITIOCOOAMU IATh BBITYCKHUKOB MOT'YT pacHpeAeluTbcs M0 3aBoAaM ropoja?
(2000)

B-11. BpimyckHUKY CpeaHEH HIKOJbI, MOCTYMAIOIIEMy B BY3, HY)KHO CHAaTh JK3aMEHbI U
Ha0OpaTh Ha HUX HEe MeHee 17 OamoB (IBOWKM MpHU ATOM IMONXy4aTh HeENb3s). CKOIBKO
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CYIIECTBYET pa3HBIX HAa0OpPOB SK3aMEHAI[MOHHBIX OLEHOK, JaloIluX €My IpaBo
noctyrmienus? (31)

B-12. CkosbKO pa3HbIX 0 CTOUMOCTH OpacieTOB MOXKET COCTaBUTh IOBENUp U3 Habopa B 18
KaMHEW, eCIM y HEr0 UMEIOTCS 5 OJIMHAKOBBIX 110 CTOMMOCTH PYOMHOB, 6 OJMHAKOBBIX IO
CTOMMOCTH aJIMa30B U 7 OJIMHAKOBBIX MO CTOUMOCTHU KycKoB siHTaps? ( 30)

B-13. ¥V myxka 12 cociyuBIEB: 5 KEHIIMH U 7 MYXYUH. Y >XK€HbI TOXe 12: 7 )KEHIIUH U 5
MY’KUUH. 32 CEMEMHBIM CTOJIOM nomerarores 14 yenoBek. CKOIBKO pa3HbIX KOMIAHUHI U3 6
KEHIIMH U 6 MYy>KUYUH MOTYT OHU NPUTTIACUTh MIPH YCIOBUH y4acTusi 6 3HAKOMBIX MyXka U 6
3HaKOMBIX XKeHBI? (267148)

B-14. Bce y4acTHMKM TYpPUCTHYECKOM TOE3JKM BIAACIOT IO KpallHEH Mepe OJHUM
WHOCTPAHHBIM SI3bIKOM. 6 M3 HUX BIAACIOT AHIVIMHCKUM SI3bIKOM, 6 — HEMeUKum™m, 7 —
¢dbpaniy3ckum, 4 — aHIJIMHCKMM W HEMEIKMM, 3 — HEeMEUKUM | (paHIly3cKuMm, 2 —
¢bpany3ckuM W aHrauickuM. OJUH TYPUCT BIaJeeT AaHIIMUCKUM, (paHIy3cKuM U
HEMEIKUM si3bIkaMu. pyrux TypucTtoB B rpynne HeT. CKOJIbKO TypHUCTOB BIaJ€E€T TOJIBKO
AHTJIMHACKUM SI3BIKOM, TOJIBKO (paHIy3ckuM? Ckonbko TypucToB B rpymnme? (1; 3; 11)

B-15. Otpsia u3 92 mkoabHUKOB coOpaiics B moxoa. Y3 Hux 47 npurotoBuiu 6yTepOpoas! ¢
kosbacoii, 38 — ¢ ceipom, 42 — ¢ BeTunHOM, 28 — ¢ kKonbacoil u ceipom, 31 — ¢ KoIbaCoH H
BETYMHON, 26 — ¢ CBHIpOM M BeTYMHOW. B3samu ¢ coboii OyrepOpoasl Bcex COpPTOB 25
IIKOJIbHUKOB, @ HEKOTOpBIE B3sUIM TOJBKO IO OyTBUIKE MOJIOKA. CKOJIBKO OBUIO TaKHX,
KOTOPBIC B3SUTH TOJIBKO MOJIOKO? (25)

B-16. Haiigute cymMMmy BcCeX UYETBIPEX3HAUHBIX YHCEN, KOTOpbIE MOIY4aroTCsl IpH
nepectanoBke mudp 1, 2, 3, 4. (66660)

B-17. Ckonbko 4Ymceln, MEHBIIUX MIJLTHOHA, MOKHO 3amucaTh C MOMOMBI0 mudp 8§ u 9?
(126)

B-18. Haiigute cyMMy TpeXx3Ha4yHBIX YHCEJl, KOTOPbIE MOKHO 3alKcaTh ¢ MOMOIIbI0 udp 1,
2, 3,47 (17760)

B-19. Topona A u B coenuHsitorcs ABYMs IIOCCEHHBIMU JIOPOraMU, KOTOpPbIE MEPECEUCHBI
JEeCAThIO MPOoceOUHbIMU. CKONBKMMHU pa3sHbIMHU CIIOCOOaMM MOKHO J100patbest oT A 110 B,
4YTOOBI HU pa3y He NepeceKaTh NpoiiieHHbIN nyTh? (2048)

B-20. Nmeercs HeorpanmdeHHoe kosmyecTtBO MoHeT no 10, 15 m 20 k. Ckonpkumu
criocobaMu MOKHO 00pa3oBath Habop u3 20 monet? (231)

B-21. Ha 3acegaHuum HayyHOro CTYyJIEHYECKOro oOuiecTBa MPHUCYTCTBOBAIN 52
oOyuaroruxcsi: mo 13 obOyvaronuxcst oT 4 (daxynbTeToB. CKOJIBKUMH CIOCO0OAMH MOXKHO
n30paTh MpaBieHHE OOIIEeCTBa B COCTaBe 4 JIMI[ Tak, 4TOOBl B COCTaB MpPABJICHUS BOLLIU
npeactaButenu 3 ¢paxynbreToB? (316368)

B-22. Ilo nuneilike pacnoioxkeHo N npeameroB. CKOJIBKUMHU CIIOCOOaMU MOXKHO yOpaTth 3 u3

HUX TaK, 4TO6BI He GBUTH yOpaHs! pagoM crosmue npeamets? (Co, )

B-23. 5 GenbIX mIapuKoOB, 5 YEPHBIX M 5 KPACHBIX HAJA0 PACIONOKHUTH MO 3 SIIMKaM Tak,
YTOObI B K&XKAOM SIIMKE OKa3aJoch Mo 5 mapukoB. CKOJIBKMMH CIIOCOOAMHU 3TO MOXKHO
OCYIIIECTBUTH?

B-24. Ilpu 3akpeiTun nuoHepckoro ¢ecrusans [Ipubantuiickux pecnmyOauK B MEpBBIA psif
npesuauyma (13 9 mect) ObUTM TPUTIIANIEHBI 3 JTUTOBCKUX, 3 JATBHIMICKUX U 3 DCTOHCKHUX
nuoHepa. CKOJIBKMMHU CIIOCOOAMHM MX MOYHO paccajuTh Tak, 4ToObl HU OJHA TpOMKa
Mpe/icTaBUTeNel U3 OJHOM pecnyOIMKU He 3aHMMalla Tpex coceTHux mect? (283824)

B-25. Ckonpko 1mdp mnoHanoOuThcs A 3anmucd Bcex uyumcen oT 1 jmo 999999
BKITIounTEIpHO? (888889)

Tema: Teopus rpados
Heasn: [IpoBepka 3HaHMIT IO TEME.
Conep:xkanue:
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B npoussonsHoM csisHoM rpage G =(V,E), V|=10, [E[=20y koroporo peGpa e =(u,v)
degu +degv

HOJ](degu,degv)

a) MUHHUMAaJbHOE OCTOBHOE JIEPEBO C MOMOILBI0 anroputma Kpackana;

0) MHHMMaJIBHOE OCTOBHOE JIEPEBO C IMOMOIIIBI0 ainroputma [Tpuma;

B) COCTaBUThH MATPHILy CMEXHOCTH U MAaTPHILy HHIIUACHTHOCTH;

T') BEIYUCIUTD PaInyc U Tuamerp rpada, ykazaTh [HEHTPaIbHbIC U IepuepUiHbIC BEPIIUHBI,

1) TOCTPOUTH JOTIOJTHEHUE JIJIsl TaHHOTO Tpada;

€) HaliTH Bce WHBapHaHTH rpada (BEeKTOp cTemneHed rpada, Yucio BHENIHEH YCTOHYMBOCTH,

YHCII0 BHYTPEHHEW YCTOHYMBOCTH, XPOMATHUYECKOE YHCIIO, YACIO KOMIIOHEHT CBSI3HOCTH, YHCIIO

Xansurepa),

) HaliTU HE MEHEE TPEX MapOCOYETaHU;

3) IPOBEPUTD, ABJISCTCS JI JJAHHBIN Tpad SHIEPOBBIM, €CITH J1a, TO TAUTH JIIICPOB UK,

M) SBJISIETCS JIM JAHHBIA Tpad TaMUIBTOHOBBIM, NMPOBEPHUTH OIHO W3 JOCTATOYHBIX YCIOBUI

raMUJIBTOHOBOCTH Tpada.

B3BEIICHBI ynuciIaMu W(e) = HaNTH:

2 cemecTp

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

Conep:xkanue:
1. CocrtaBuTh TaOIMIBI HCTUHHOCTH (POPMYII.

B-1. (xvy)e (y ! >_<), (xm—> (z @ K/)

(
B2, (xo y)v(ydx) ((x — 9) ‘E)@ Xy .
(

B-4. (x> y)v
Bs. (cvy)o(yex)  (xo vl
Bo (x@y)obk)  (x4y)ohxy.
B (N ox (o zew.
B8 (xoy)>(yix)  (Kylz)ox.
B9 xo(yoydx)l  (Xyhz)exy.

B-10. x4 (y > (yx))  x@(yvzerxy).

2. C momompl0 SKBUBAIEHTHBIX NpeoOpasoBanHuil mpuseaute ¢opmyny k JHD, KHD, CAHO,
CKH®. IlpoBepbTe MNpaBUIBHOCTH IOJYYEHHOI'O pe3yjbTaTa, HCHOJNB3ys TaOIUYHBIA CHOCO0
IMOCTPOCHUS ITHX POPM.

B (xvy) s @)

B-2. (xvy)-(z@Xx).



B-3. (>_<v§/) .
B-4. (Xv?)—) (Z<—>_)_()
B5. (xvy)

B-6. ix‘ﬂ@iz—n_(’.

B7. (25X (y]%).
B-8. (x|y)e [z > x).

B-9. (z > x)<> (x]y).
B-10. (z > x)@(xm.

Tema: Metoa MaTreMaTHYECKON MHIYKIIUA
Heasn: [IpoBepka 3HaHMII IO TEME.

Conep:xkanue:

1. 3agaun Ha JEITUMOCTH.
JIOKaXuTe, 4TO IPU BCEX HATYPAIBHBIX N
B-1. n®+11n KpaTHO 6

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

B-3 5"-3"+2n KIpaTHO4

B-4 67'+19"-2"" kparHol7

B-5 5*2°"2+3%"! kparmo 19

B-6 2”"-9n?+21n-14 kparHo 27
B-7 11"2412%"! jenurcs ma 133
B-8 18"-1 nenwurcsima 17

B-9 3%247" jenurcama 10
B-10. 7* 5°"+12*6" nemutcst Ha 19

2. Jloka3aTb paBeHCTBAa JJIsl BCeX HATYPAJIbHBIX N

B-1. 1+4+9+25+...4+n%= n(n+1)@2n+1)
. 5

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

B-3. 2+6+10+...42(2n-1)=2n?

B-4. 2+10+24+...+(3n%*-n)=n’(n+1)

B-5. 1%2+42%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"=n*5"

B-8. 1243%45%__+(2n-1)2= NN =D +1)

3
B-9. 1%+2%  +4n’= [ n(n+1) ]2
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 KOHTPOJIbHOI PadoThI

IO JUCLHMIIIIMHE [[I/ICerTHaﬂ MaTE€MaTuKa

1 cemectp
«Kombunamopuxay
Bapuant Nel.
1. TloxmcuuTaTh W BEIIUCATH BCE pa3MelleHUs 0e3 MOBTOpeHuH u3 4 mo 3.

2. CKOJBKO Ppa3IMYHBIX CIIOB MOXHO TIIOJYYWTh, TIepecTaBisisi OYKBHI B  CJIIOBE
«MaTeMaTuka»?
3. B maccaxupckom moesne 12 BaroHoB. CKOJBKHMMH CIIOCOOAMH MOXHO DPacCaJuTh B
noeszie 4 4eraoBeKa, pH YCIOBUH, YTO OHU M10EIyT B Pa3JIMYHBIX BaroHax?
4. Ilponarotcst 10 copToB OTKPHITOK. CKOJBKMMHU CIIOCOOAMHU MOYKHO KYNIUTh 8 OTKPBITOK; 6
Pa3IUYHBIX OTKPHITOK?
Bapuant Ne2.
1. TloacuuTaTh U BEITUCATH BCE COUETaHUs O€3 MOBTOpEeHUH U3 4 110 3.
2. CKOJBKO pPa3IUYHBIX paclUCaHUi NpH BblOOpe U3 11 AMCUUIUIMH MOKHO COCTaBUTH,
€CJIM PACIHUCAaHUE OJJHOTO JTHS BKIIOYAET 5 YPOKOB?
3. CKOJBKO pa3IMYHbIX CIIOB MOXKHO IOJIyYUTbh, IEPECTABIIASA OYKBBI B CIIOBE «pydKa»?
4. Ilpoparotcst 8 Bu10B KHUI. CKOJBKUMHU CIIOCOOAMHU MOKHO KYNHTh 5 KHUT; 7 Pa3iIUYHBIX
KHUI?
Bapuant Ne3.
1. TloxacuuTaTh U BBIUCATh BCE pa3MeEIIEHUs C TOBTOPEHUi U3 4 1o 3.
2. CKOJBKUMH CITOCOOAMHM MOXKHO COCTaBHUTBH 3-I[BETHBIM TOJIOCATHIA (Iar, €CIi HMEeTCs
MaTepHal IMATH Pa3ITUYHbIX [IBETOB?
3. UYerBepo CTYIEHTOB cAaroT 3Kk3aMeH. CKONBKMMHU CIIOCOOAMU MOTYT OBITh MOCTaBJIEHBI
UM OILIEHKH, €CJIH «HEY» He MOJyYUJ HUKTO U3 HUX?
4. B rpynne u3 12 yenoBek HYKHO BBIOpaTh 2-X AEKYPHBIX Ha 6 JHEH, IpUYeM KaKIbli
JOJDKEH JASXKYPHUTH 1 pas.
Bapuant Ne4.
1. TloxcuuTaTh W BBITUCAThH BCE COUYETAHUSI C TIOBTOPEHUH U3 4 1o 3.
2. CKOJBKMMH CIOCO0aMM MOXKHO COCTaBHUTH 3-I[BETHBIM MojocaTblil ¢uiar, eciau umeercs
MaTepual MATH pa3IuyHbIX [[BETOB U OJIHA M10JIOCA JOJKHA OBITh KpacHOM?
3. CKOJBKO Pa3NMYHBIX KOMOMHALMHI MOSBIEHUS repbda win HUQpbl MOXKET OBITH MpH N-
KpaTHOM OpOcaHUU MOHETHI?
4. Pora cocrout u3 3-x odunepon, 6 cepxkantoB u 60 psanoBbix. CKOIBKUMHU criocoOaMu
MO>KHO BBIJICJIUTH OTPSA U3 2-X o(puiiepoB, 2-x cep>kanToB U 20 psI0BBIX
Bapunant NeS.
1. TloxacuuTaTh W BBIUCATH BCE MEPECTAHOBKH IO 4.
2. CKOJBKO pa3IMyHBIX CJIOB, KQXKII0€ U3 KOTOPBIX COACPKUT 4 OYKBBI, MOXKHO COCTaBHTH
U3 CJIOBa «BBIOOPHI»?
3. Nmeercs 12 coproB razer. CKOJIBKUMH crioco0amMu MOXHO BbIOpate 20 raszer; 9
pa3IUYHBIX ra3er?
4. CKOJBKO pa3IUYHbIX CJIOB MOXKHO MOJYYUTh, IEPECTABIISASL OYKBBI B CJIOBE «KapaHAal»?
Bapuant Ne6.
1. TloxacuuTaTh M BBIUCATDH BCE pa3MelleHus 0e3 TOBTOpeHMiA U3 4 1o 2.
2. 4 cnopTcMeHa JIOJDKHBI MOPa3uTh 8§ MUIIEHEH Kakbld 1o aBe. CKOJIBKUMH CrIoco0amMu

OHHU MOT'YT paclpesieuT UX MEeXIy CO00i?
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3. Kommuccus cocrout u3 mpexacenarens, 3ama u emie 5 yenoBeK. CKOIBKMMHU CIIOCOOaMU
MO’KHO PACHpPEeIUuTh 00s13aHHOCTU?

4. Homepa TpaMBaiiHBIX MapHIpyTOB O0O3HA4alOT JABYMs IIBETHbIMH (oHapsmu. Kakoe
KOJINYECTBO Pa3IMYHBIX MapUIPyTOB MOXKHO 0003HAYUTh UCNOJIB3Ys poHApH 8 1IBETOB?

Bapuant Ne7.

1. TloxmcuuTaTh W BBIIUCATH BCE COUETaHMsI O0€3 MOBTOPEHUH U3 4 110 2.

2. B Base croar 10 kpacHbiXx u 4 po30BbIX IBO3AMK. CKOJBKMMH CIIOCOOaMH MOKHO
BBIOpATh 3 1[BETKA U3 Ba3bl?

3. CKOJBKO Ppa3NUYHBIX CIOB MOXHO TIOJYYWTh, TMEpecTaBiisii OYyKBbI B CIIOBE
«KOMIIBIOTEP»?

4. Komanzna u3 5 4YeloBEK BBICTYNAET Ha COPEBHOBAHMSAX IO IUIABAHUIO, B KOTOPBIX
BeicTynatoT enie 20 cnoprcMeHoB. CKOJBKUMHU CIOCO0aMH MOTYT OBITH pacmpezeseHbI
MECTa, 3aHAThIE WIEHAMH 3TON KOMaH/Ibl?

Bapuant Ne 8.

1. TloacuuTath U BIIUCATH BCE cOUETaHUs O3 MOBTOpeHUH U3 5 1o 4.

2. Ha mxonbpHBI Bedep TaHLEB coOpamuch pedsta 9-x, 10-x m 11-x xmaccoB. Bectn
xopoBoj npuriamarTces 10 mkoabHUKOB. CKOJBKUMHU €HOCOOAMH MOKHO COCTaBHUTh
XOPOBOJI TIPY YCIIOBUH YYaCTHsI B HEM XOTsI ObI OHOTO OJAMHHAAATHKIACCHUKA?

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

4. 3aMOK OTKpBIBAaeTCsl TOJIBKO B TOM Cllydae, €Clii HaOpaH ONpe/AeiICHHbIH TpeX3HaYHbIN
HoMep. [lonbITKa COCTOUT B TOM, YTO HAOMPAIOT HayraJ TpH LU(PbI U3 3aJaHHBIX MATH.
VYranaTe HOMEp ynaioch TOJIBKO Ha MOCIEAHEN U3 BCEX BO3MOMKHBIX MOMBITOK. CKOJIBKO
MOTIBITOK MPEALIECTBOBANIO YAaYHOM?

Bapuant Ne 9.

1. TloxacuuTaTh U BBIKCATH BCE COUYETAHMS C TIOBTOPEHUSIMHU U3 5 110 4.

2. Ha cryneHueckuii Beuep coOpaMch FOHOIIH ¥ JICBYIIKU 8 (aKyJIbTETOB YHUBEPCUTETA (B
TOM YHCJIE MAaTEMaTHYECKOro U (HIIOIOTHYecKoro). /i UCIIOMTHEHUsT HApOIHBIX TaHIIEB
npuriamatoresa 10 cryneHToB. CKOIBKUMEU CIOCO0aMU MOXKHO BbIOpaTh 3Ty AECATKY MPH
YCJIOBHUHU Y4acTHsl B Hell XOTS Obl OIHOTO CTY/IE€HTa MaTeMaTHYECKOTo U XOTs Obl OJTHOTO
CTyJeHTa (unosornyeckoro paxkynprera?

3. B racrponome umerotcs KoHGETH Tpex HanMeHoBaHUN. KoH(DeTsI yrmakoBaHBI B KOPOOKH
TpeX BHUJOB — JUISI KaXKJIOT0O HAMMEHOBaHUS CBOsI KOpoOka. CKOJbKUMH cHocoOamu
MOXHO 3aKa3aTh HAOOp U3 MATH KOPOOOK?

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

Bapuant Ne 10.

1. TloacuuTath M BBIIUCATDH BCE pa3MelleHus 0e3 TOBTOPEHMI U3 5 1o 4.

2. CKOJBKUMH CTIIOCOOAMH MOXKHO OTOCHATh 6 MHCEM Pa3HBIM ajpecaraM, ecli UX OymayT
Pa3HOCHUTH 3 Kypbepa U 3apaHee U3BECTHO, KAKOMY KYpPhEPY KaKO€ IOCTaHETCS MUCHhMO?

3. CKOJBKO YHCell, MCHBIIINX MIJITHOHA, MOXHO 3aIACaTh C IIOMOIILI0 Udp 8 u 9?

4. Otpsn u3 92 mWKOIBHUKOB coOpaics B nmoxoa. V3 Hux 47 mpurotoBwin OyTrepOpobl C
kosbacoii, 38 — ¢ ceipoM, 42 — ¢ BeTUYnHOM, 28 — ¢ kKombacoit u ceipoM, 31 — ¢ konbdacoit u
BETUYMHOM, 26 — C ChIpOM M BeTUYMHOUW. B3smu ¢ coboit OyrepOpoasl Bcex copToB 25
IIKOJIbHUKOB, a HEKOTOPBIE B3sUIM TOJBKO MO OyThUIKE MOJOKa. CKOJIBKO OBUIO TakKuX,
KOTOPBIE B35JIM TOJIBKO MOJIOKO?

«bunom Hvtomona»
Bapunant Nel.

1. Pasnoxwuts no Gopmyse 6uaoma Heiotona: (a+b) 2

2. Peumts ypasuenne P’ -C*™ =64,
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3n
1
3. CymMmma OMHOMHAIBHBIX KOADOHUIIMEHTOB Pa3I0KESHUS (an + ﬁ paBHa 64.
nx
OTIPEJICNIUTh ClIaraeMoe, He cofieprkariee X.
Bapuant Ne2.

1. Pasznoxwuts o gopmysie 6unoma Herotona: (@ -+ b) 2
P 24
PL-Ci* 28

3. Cymma OWHOMHANBHBIX KO3(P(PHUIMEHTOB C HEYETHHIMH HOMEPAaMH B DPa3JIOKECHUH

2. Pemmtp ypaBHEHUE

1 n
(ax +X 4 j paBHa 512. Haiitu cinaraemoe, He cojepikaiiee X.

Bapuant Ne3.
1. Pasnoxuts no Gopmyie 6uroma Herorona: (a+b)™.
PS
2. Pemmts ypaBuenne — — = 336.

X—2

16
3. Ilpu Kakux 3HA4YEHUSX X YETBEPTOE CIIAraeMO€ Pa3lIOKEHHS (5+ 2X) GosbLIE JIBYX
COCEJTHUX C HUM CJIaraeMbIX?
Bapuant Ne4.

1. Pasnoxuts o ¢popmysie 6unoma Hetotona: (a+b) “,

2. Pemmrts ypasuenne P’ +C*? =14x.

X

b a )
3. H3BecTHO, 4TO B pa3lioKeHUU — +10 F MMEETCS WIEH, CONEPKALINMN ab . Haiitu
a

9TOT YJIEH.
Bapuant NeS.

1. Pasnoxuts o Gopmyre 6uroma Heiorona: (a+b)™.

2. Pemmrts ypasuenne C* 7 +2C° =7(x-1).

x+1

n
1
3. Cymma KO3((UIHEHTOB BTOPOTO M TPETHETO CIAraeMBIX PA3IOKEHHsS | 3/ x* —
28/x
paBHa 25,5. Hanicatp wieH, He coaepKamui X.
Bapuant Ne6.

1. Pasznoxwuts no Gopmyse 6unoma Heiotona: (a+ b)G.

2. Peumts ypauenne C, +6C’° +6C> =9x* —14x.

n
) o~ 1
3. Omnpenenuts P, ecnu nsroe cnaraemoe pasnoxkenust | 3/ X +— | He 3aBUCHT OT X.
X
Bapuant Ne7.

1. Pasznoxwuts no Gopmyse 6unoma Heiotona: (a+ b)7.

x-3
2. Pewnts ypasuenne P’ =XP_,.

X
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3. B kakyio HaTypaubHYIO CTENEHb CJIEAYET BO3BECTH OMHOM —— + 3, 4TOOBI OTHOIICHHUE

J2

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

1. Pasnoxwurs no gopmyie 6unoma Herotona: (a + b)8 .

X+2 _
2. Peumts ypaBuenne —>— = 210.
x-1 3
y X a y 2
3. Haiitu wieH pasnoxenus | —+— | , KOTOPbI# comepxkut X .
a X
Bapuant Ne 9.

1. Pasmoxuts 1o popmyie 6uroma Herorona: (@ +b)°.

30
2. Pemmts ypasuenne P+ 2P = - P.

X+1

3. bunHommanbHBIE KOIPPUIMEHTHI BTOPOTO W JICBSITOTO  WICHOB  Pa3JIOKCHUS
3 1\"

5X 2 —X*® | paBubl HaiiTu 4jieH pasnoxeHus, He COAEPKALIUM X,

Bapuant Ne 10.
1. Pazmoxuts 1m0 popmyne 6uroma Herorona: (a+hb)™.

2. PewmmnTh ypaBHeHHE I:A’X3 —2C! = 3|5X2.

_2\12
3. Haiitu HoOMep usieHa pa3iaokKeHus (X + X 2) , HE CoJleprKallero X.

«Teopus epachoey
Hapucyiite mpou3BoJIbHBINA CBS3HBIH HeopueHTHpoBaHHbIH Tpad G = (V, E), [\/| =10. B

3TOM rpade HalTH:

1) Marpuily CMEXHOCTH;

2) MaTpuIly HHIIUJEHTHOCTH;

3) cyrpad;

4) mpocToi IMKJI MaKCUMaIbHOU JJINHBI,

5) mpoCTyIO LIeTlb MaKCUMaJIbHOM JUIMHBI;

6) paauyc u AuaMeTp rpada, yka3aTh LEHTpalbHbIe U Nepu(epuitHbe BEPILINHBL;

7) nomosHeHue JUIsl JaHHOTO rpada;

8) uHBapuaHThl rpada (BeKTOp cTemeHei rpada, yuciio BHEIIHEH YCTOHYMBOCTH, YUCIIO
BHYTPEHHEH YCTOMYMBOCTH, XPOMAaTHYECKOE WYHCJIO, YHUCIO KOMIIOHEHT CBSA3HOCTH, YHUCIIO
Xansurepa),

9) ocToBHOE JIEpPEBO.
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«Teopus epaghoey
1. Jlns pansHoro rpada mo marpuuHoil ¢opmyne Kupxroda HalTH UYMCIO OCTOBHBIX
nepeBbeB rpada.
2. Jna  pammoro  rpahga, y  kortoporo  pebpa  €=(U,V)  B3BemeHnl
degu +degv

qucnamMu W(€) = HalTH MUHUMAaJILHOE OCTOBHOE JCPEBO.
>

HOJ/[(degu,degV)
a) ¢ momouipio anroputma Kpackana;
0) ¢ momoipo anropurma [Ipuma.

3agaHus 17151 KOHTPOJIbHOM PadoThI

10 JUCHUIIIIMHE I[I/ICerTHaSI MaTeMaTuKa

2 ceMecTp

3ananue |. CocTaBUTh TaOIUIIBI HCTUHHOCTU (DOPMYIL

B-1. x<—>()_/—>(y@x)), x|(§/v2¢@).
B-2. x—>(§‘(y®x)) xe(?v?i@).
B3. xd(yo(yvx) Xy zexy).
B-4. x®(§/—>(y<—>x)), xi(va‘K/).

B-5. (x4 y)‘(y vx)  (xoy)elz-xy).
B-6. (x |y)—><y69x) (X/\Y/)v(z HM)
B-7. (xvy)-(ydx)  (Ky)ezexy).
B8 (xvyldyox)  (x@y)->(dx)
B9. (x@y)|(yxh (e y)>lviy),

|
B-10. (xAy) <> (y 4 x) (X—ﬁ)‘(z@m).

3ananue |l. IlpoBeputh, OyayT U 3KBUBAJEHTHBI cienyromue (HopMysabl ¢ MOMOIIbIO
HKBHBAJICHTHBIX ITPE0Opa30BaHUM.

B-1. x®(y2)u (x®@y) > (xD2).
B-2. @(y—>z) (x@y) (x®z).
B-3. x®(y|z) u (x®y)|(x®2).

B-4. xi(y<—>z) (x4 y)e> (x4 2).
B-5. x|(y®z) u (x| y)®(x|2).

B-6. x—(y|z) u (x> y)|(x > 2).

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

B-9. x4 (y@z) u (x{ y)@(x{z).
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B-10. x> (y®2z) u (x & y)®d(x > 2).

3amanwme |ll. C momMomipio 3KBHBAJICHTHBIX MpeoOpazoBanuii npuseaute Gopmyny k JJHD,
KH®, CAH®, CKH®. IlpoBepbTe MNPaBUIBHOCTh IMOJYYEHHOTO pe3yJbTaTa, HCIOIb3Ys
TaOJIMYHBIN CITOCOO MOCTPOSHUS ITUX (POPM.

B-1 (xdy)>z)@y.
B-2. (X y)—>z)®y.
B3 (x{y)oz)@y.
B-4. (xiy —>E)<—> y.
B5. (xdy)oz)oy.
B-6. (xJ«y —>E)®y.
(

B-7.

B-8. (x| yelz-y).

B-9. (x{ y)»z)o x.

B-10. (XV y)—> 76 X).

3amanue |V. JlokazaTh paBeHCTBa Al BCEX HATYpallbHBIX N METOAOM MaTeMaTU4YecKOil
WHIYKIUU

1) 14449425+, +n’= n(n+1)(2n +1)
5

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

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

4) 2+10+24+.. .+(3n2-n)=n2(n+12
5) 1*¥242*5+3*8+.. .+n(3n-1)=n*(n+1)

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

8) 12432452+ +(2n-1)%= n(2n-1)(2n+1)
3

9) 134+2%+.. .+n3=( 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 Z[I/ICerTHaﬂ MaTE€MaTuKa

1 cemectp

1. Cxonpkumu crnoco0aMu MOXXHO BbIOpaTh 3 pa3IMYHBIX KapaHjaalia U3 HMMEIIUXCcS S
KapaHJaulen pa3HbIX BETOB

2. CKOJIBKO pa3MYHBIX YEThIPEX3HAYHBIX YUCENI MOKHO oOpaszoBarh u3 mudp 1, 2, ..., 9, ecnu
Bce UQPBI B KAXKIOM YETHIPEX3HAYHOM YHCIIC PA3INIHbBI

3. CKOIBKO Pa3IMIHbIX Ha60pOB mo 8 IMUPOKHBIX B KAXKIOM MOKHO COCTAaBUTH HCIIOJIb3Y:A 4
CopTa NUPOKHBIX

4. BbykBbl a30yku Mop3e 00pa3yroTcsi Kak IOCIEeA0BaTENbHOCTh TOueK M THpe. CKOJbKO
pa3IUYHBIX OYKB MOXKHO 00pa30BaTh €CIIM MCIIOIB30BATh 5 CUMBOJIOB?

1.5

2.34

3.16

4.32

5. Ha nonke crost 30 kaur. CKOIBKUMHU CIIOCOOAMH MOKHO UX Pa3MECTUThH?
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 IATh TBO3JIMK OJHOTIO I[BeTa?

1.50

2. 253

3. 105

4.25

7. IlocnenoBarenbHOCTHI0O DHOOHAYYM HA3BIBACTCS CIICIYIONIEE PEKYPPEHTHOE COOTHOIICHHE:!
l.u,=u,+u, u=Lu,=2

n+.
n-1

2.U, = Zuiun_l_i, Up=10ra n2>1
i=

0
3.u,,=5u,,-6u, U,=6,u,=10
4. u,.,=6u,-9, u=1Lu,=3

N+

u

8. Peanu3anueil HEOPUEHTUPOBAHHOTO Ipada CO MHOXKECTBOM BepuIMH V = {L2,3,4} u pebep
E= {(12);(2,3);(2,4);(2,2)} SIBIISICTCA. . .
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A
%
7(2

9. Marpuua cmexxHocTtH rpada G, n300pax€HHOTO Ha pUCYHKE, UMEET BUI. ..
0 0O
1.]1 1 0
010
010
2.1 11
010
010
3.0 11
0 0O
010
4.1 0 1
010

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

1

46



00110100
00111000
11000001
11000010
01 000O01O0
1 000O0O0O01
00011000
00100100
Haiitu paguyc r(G) rpada.
1.2
2.4
3.3
4.5

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

01000101
10101000
010100110
00101001
01 010101
10001010
00100101
10011010
Haiitu quametp d(G) rpada.

1.2

2.1

3.3

4.5

12. Ilycts rpadp G ¢ n BepmmHamu 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 3aMKHYTBIH MapuipyT

13. SIBnsieTcst v TUTAaHAPHBIM CIEAYIOIIH Tpad:

1. na
2. HET

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

15. Ckonpko rpaneii y miaockoro rpada:

el A
N OTA W

16. CkoipKo rpaHell y miaockoro rpada:

el A
w o Ao

17. T'aMunbTOHOBA TIETH — ATO IIEMh, COIepKAIIast
1. Bce pebpa rpada
2. KaXIyl0 BepIInHy rpada poBHO J1Ba paza
3. Bce BepIIMHBI rpadha pOBHO OJIUH pa3
4. Bce peOpa u BepIIMHBI Tpada

18. DinepoB UMK — 3TO UKJI COJIEPHKAITUN
1. Bce peOpa rpada, mpuuem Kaxaoe pedpo BCTpeyaeTcs pOBHO OJIUH pa3
2. kaxaoe pedbpo rpada poBHO JBa pa3a
3. Bce BepIIMHBI rpada pOBHO OJIUH pa3
4. Bce peOpa u BepIIMHBI Tpada

19. CKOJIbKO OCTOBHBIX JIEPEBHEB B IMOJIHOM [TOMEYEHHOM S-BEpIIMHHOM Tpade
1.10

2. 125
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3.100
4. 250

20.I'pad G HazwIBaeTCs MOJTHBIM, €CIU

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

Uro neBepHo?

22. Bepumny, He IPUHAUISKAIILYIO HU OTHOMY peOpy Ha3bIBAIOT
1. u3onupoBaHHOM
2. BUcsAUEH
3. OTOENBHOMI
4. KOHIIEBOI

23. I'pad, y KOTOpPOTO BCE BEPIIMHBI HIMEIOT OJHY U TY )K€ CTCIICHb, HAa3bIBACTCS
1. IBy1OIBHBIM
2. peryJyisipHbIM
3. 3Be3IHBIM
4. XpoMaTHYECKUM

24. Cxonbko pedep B mosiHOM Tpade ¢ 20 BepuinHamu?

25. Cpeau ceMu CTpaH YCTAaHOBJIEHBI SKOHOMHWYECKHE OTHOIICHHS, IIPUUYEM Kaxaas cTpaHa
MMeeT HIKOHOMUYECKHE JOTOBOPBI C Ka)XJ0H JPYyrod CTpaHoi. ITO MOKHO M300pa3UTh B BHJE
rpaga. Cxonbko pedep Oyaer umers rpag?

26. Ilyctp p(u,v) paccrosiHMe Mexny BepmmHamu U, V. Jlas (GUKCHpOBaHHOW BEpIIMHBEI U
BEIUYHHA S(U) = m%x p(U,V) Ha3pIBACTCS
Ve
1. creneHbro BEPILIMHEI U;
2. pamycom rpaca G;
3. nuametpom rpada G;
4. SKCLEHTPUCUTETOM BEPIIIUHBI U;

27. PaccrosiHueM Mexay BepuinHaMu rpada G Ha3biBaeTcs

28. Tlyctes man rpap G =(V,E), y xoroporo muBapuantsl umeror 3nadenus: S(G)=(3,3,3,3);
¢(G)=4, a(G)=1. Tornarpap G=(V,E) a0

29. . Xpomarmyeckoe umcino g momHoro rpagpa G ¢ N BepmmMHAMH
paBHO

30. [Ins marHOTO rpada 4uciio Bce ero OCTOBHBIX AepeBbeB 1Mo ¢hopmyne Kupxroda paBao

O
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2 cemecTp

1. Kakoe u3 cnenyoomux NpeioKeHU He SIBISIETCS BbICKAa3bIBAHUEM:
1. 2-3=6;
2. VxeRsinX <1;

3. CYIIECTBYET YHCIIO X TAKOE, UTo X° —5X+6=0;
4. x+2=8.

2. KonbroHKIHIO BEICKa3bIBaHuil A 1 B 0003Ha4aror:
1. AAB
2. AvB
3. A—>B
4. A—>B

3. Kakas tabnuua nCTUHHOCTU COOTBETCTBYET opMmyiie 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 nornyeckasi popMyjia COOTBETCTBYET CIEAYIOLIEMY BbICKa3bIBaHUIO «15 genurcs Ha 3
u 12 genurcs Ha 2»:

5. Kakas noruueckas ¢popMyna COOTBETCTBYET CIEAYIOIIEMY BhICKa3bIBaHHIO «ecnu 10 nenurcs
Ha 3, T0o 100 genurcs Ha 3»:

6. Uto siBisleTCs OTPULIAHUEM BBICKA3bIBAHUSA «2<3%
1. 2>3;
2.2=3;
3. 223,
4.2<3.
7. Kakast u3 hopMmyi1 paBHOCHIEHA hopmyne X AY :
1. X AY ;
2. XVY;
3. XVvY;
4, X &V .
8. Kakas u3 popmyin paBaocuiabHa hopmyine (X VY)AZ :
1. XVvYAZ;
2. (XvZ)(YvZ);
3. XAYVZ;
4. XZ vYZ.
9. ®opmyn paBHocmibHA opmynie X v (X AY) umeer BuJ

10. ®opmyn paBHocunbHa hopmyne X — Y umeer BUJ

11. Hanmmure opmyiy 3aKOHa UCKIIOYEHHOTO TPETHEro
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12. 3akOH IpOTHUBOPEUHS ITO:

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

14. JIn3pIOHKTUBHONH HOpMajbHOU (opMoii OyneBoil (yHKIMU Ha3bIBACTCS PAaBHOCWIbHAS €l
dhopmyna, mpeacTaBisoas coooi

15. KoHbIOHKTUBHOM HOpMaJbHOU (opmoi OyneBoil (yHKIMHM Ha3bIBA€TCS pPaBHOCUIIbHAS €
dhopMyIia, mpeCcTaBIISIONIas co00i

16. dns dopmynbr X (X —Y) — Y AU3BbIOHKTUBHOW HOPMAIIbHOU (POPMOU SBIISIETCSI:
1. XY vY:
2. Xv XY VY;
3. HerT;
4. XY v XY .
17. KonbroHKTHBHAs: HOpMasibHas Gopma popmynsl X (X —>Y) > Y :
1 (XvY)XVY);
2. XY vY;
3. Her;
4, (XvY v X)X VY VY).
18. ®opmyna F anreOpsl BhICKa3bIBAaHHMI HA3BIBACTCS JIOTHYECKUM cieficTBueM dopmyn Fi ,F
yeo., Fx, €CTH
1. FvF v..vF — F TOoXIecTBeHHO UCTHHHAs (OpMYIa;

2. F AR, A AF — F ToXnecTBeHHO nCTHHHASA (HOpPMYIIa;
3. RvF v..vF < F ToxnecrsenHo joxHas Gopmyna;
4. F v F,v..vF < F Bemonnumas gopmyia.

19. UcTUHHOCTS 3aKIIOYEHHS .. ...
1. He cIyKUT yCIOBHEM MPABUIBHOCTH CAMOTO PACCYKICHUS;
2. CIIY)KHT YCIIOBUEM MPABUILHOCTHA CAMOTO PacCyXJICHHUS,
3. CIYXHT JOCTaTOYHBIM YCJIOBHEM MPABUILHOCTH CAMOTO PACCYXICHUS,
4. CcyXUT HEOOXOJMMBIM YCIOBHEM MPABMIIBHOCTH CaMOTO PACCYKICHHUS.
20. AKCHOMBI B MATEMATHUECKOH JIOTUKH 3TO

21. IpaBwuio 3akmodenus (Modus ponens) sto:
X ->Y, X

1, —;

Y
XYY .

)? ’
X->Y
Y 5> X'

2.
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X->Y,Y>Z
X—>Z
22. IpaBuio orpumanus (modus tollens) sto:
X ->Y, X
1., —
Y
X -5VY)Y
. <
X->Y
Y o5 X'
4 X-=Y,Y > /Z

X—>Z
23. CoBepiieHHOH JM3BIOHKTHBHON HOpManbHOH ¢opmoii ¢dopmynst X —Y  sBisercs

dbopmyna
24. CoBepiieHHON KOHBIOHKTUBHOW HOpMasibHOW (popmoit dopmymbr (X —>Y)m ABJIETCSA
bopmyna

1L (XvY)(XVvY)XVY);

2. (XVY);

3. HerT;

4, (XvYvX)XVvYvY).
25. Kakoe u3 crnenyromux npeiokKeHu i He SBIISIETCS JIOTHIEeCKOH (pyHKIMe:

1. 2+x=4;

2. 2+3=7,

3.[x>0;

4. x° =1,
26. CocraBbTe (OpMYIy, COOTBETCTBYIOLIYIO Mpeanoxkenuto «VBaH u Mapesi Opat ¢ cecTpoi,
WIA MYX C JKEHOW, WJIM OTeIl C J0Yephio, HJIM OHU HE POJCTBEHHUKW». BBenuTe 0003HaYECHUS

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

1. P(M)vQ(H, M)V R(H)VvS(H,M);
2. PV QH,MYARI)vS(H,M);
3. P AQH, M)AR(H)AS (M, M);
4. P(U)vQH ,M)v R(H)v S(U,M)
27. Kakoe U3 clenyromuX BRICKa3bIBAHUH SIBIISIETCSI UCTHHHBIM (X,Y — IEHCTBUTENBHBIC YHCTIA):
1. Vxvy(x* =y):
2. Xy (x> =y);
3. IAY(X* =y);
4, vx(x* =y).
28. Kakoe u3 CJICOAYHOIINX BBICKA3bIBAaHUH SIBIISIETCSI HCTUHHBIM:
1. Vx(2+x=4);
2. X(2+x=4);
3. Vx(x* >0);
4. 3x(x| < 0).
20. Ka1{<a;1 u3 }TpoeK JIOTHYECKHX OTepaIfii 00paszyeT MOJHYIO CUCTEMY:
1. = AV

2
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2. {—,/\,—)};
3. {—,v,—)};
4. {(—),/\,—)}.

30. HasoBure OAHY JIOTMYECKYIO OIEpalMio, KoTopas oOpa3yeT IIOJIHYI0 CHCTEMY

53



S. Meroanuyeckre MaTepuaJibl, ONpeae/sionue npoueaypsol
OLICHUBAHMS KOMIIETECHIUH

5.1 KpuTepum onileHMBAHHUS OTBETA HA IK3aMeH !

OneHka «OTJIMYHO» BBICTABIAETCA 3a TIIIyOOKOE 3HAHHE MPEAYCMOTPEHHOTO MPOrpaMMOit
Marepuaia, COAEPKaIerocsi B OCHOBHBIX U JOTIOJHUTEIBHBIX PEKOMEHOBAHHBIX JTUTEPATYPHBIX
HMCTOYHHMKAX, 3@ YMEHUE YETKO, JAKOHUYHO M JIOTMYECKM I[IOCJIEIOBATEIbHO OTBEYaTh Ha
MMOCTABIIEHHBIC BOMPOCHI, 3a 3a4YTEHHYIO KOHTPOJBHYIO padoTy.

OneHka «Xopomo» — 3a TBEPAOE 3HAHUE OCHOBHOIO (MPOTrpaMMHOIO) MarepHualia, BKIKYas
pacdeTsl (IpU HEOOXOIMMOCTH), 3a TPAMOTHEIC, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MIOCTaBJIEHHBIE BOIIPOCHI, 32 3a4TEHHYIO KOHTPOJIbHYIO paboTy.

OueHka «yJA0BJIeTBOPUTEJIbHO» — 3a oOIIee 3HaHHE TOJIBKO OCHOBHOTO Marepuana, 3a
3aYTEHHYIO KOHTPOJIbHYIO paloTy.
OneHka «HeyIOBJIETBOPUTEIbHO» — 32 HE3HAHUE 3HAUYUTEIbHOM YacTH IPOrPaMMHOIO

MaTepHala, 3a He 3a4TEHHYI0 KOHTPOJIbHYIO paboTy
5.2 Kputepum olleHMBaHHUA OTBETAa Ha 3a4eTe ¢ OIeHKOM:

OneHka «OTJMYHO» BBICTABIAETCA 3a TIJIyOOKOE 3HAHWE MPEIYCMOTPEHHOTO MPOrpaMMOi
Marepuaia, COAEPKaIerocsi B OCHOBHBIX U JOTOJHUTEIBHBIX PEKOMEHIOBAHHBIX JTUTEPATYPHBIX
HMCTOYHUKAX, 32 YMEHHE 4YETKO, JIAKOHWYHO W JIOTUYECKH TOCJIEeIOBATENIbHO OTBEYaTh Ha
[IOCTABJIEHHBIE BONPOCHI, 3@ 3aUYTEHHYIO KOHTPOJIbHYIO padoTy.

OneHka «XOpomo» — 3a TBEPAOE 3HAHUE OCHOBHOTO (MPOTrpaMMHOIO) Marepualia, BKIYas
pacdeTsl (NP HEOOXOIMMOCTH), 3a TPaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha
MIOCTaBIIEHHBIE BOMPOCHI, 32 3a4TEHHYIO KOHTPOJIBHYIO paboTy.

OneHKa «yJAOBJIETBOPUTE/IBLHO» — 3a O00lIee 3HAHUME TOJBKO OCHOBHOIO Marepuana, 3a
3aYTEHHYIO KOHTPOJIbHYIO paloTy.
OneHka «HeyI0BJIETBOPUTENbHO» — 32 HE3HAaHHE 3HAUYUTEIbHOM YacTH IPOrpaMMHOIO

MaTepuana, 3a He 3a4TeHHYI0 KOHTPOJIbHYIO paboTy
5.3 Kputepuu onieHUBaHUS YCTHOTO OTBETA HA KOHTPOJIbHbIE BONPOCHI:

OneHka «OTJMYHO» BBICTABISETCA 3a TINIyOOKOE 3HaHME MPEAYCMOTPEHHOI'O MPOrpaMMoOi
MaTepuaga, 3a YMEHHME 4YETKO, JIAKOHMYHO WU JIOTMYECKHM II0CIEN0BaTEeIbHO OTBEYAaTh Ha
IIOCTABJIEHHBIE BOIIPOCHI.
OneHka «Xopouo» — 3a TBEp/I0€ 3HaHHUE OCHOBHOTO (IIPOrpaMMHOI0) MaTepHasa, 3a rpaMOTHBIE,
0€3 CyILIECTBEeHHBIX HETOYHOCTEH OTBETHI HA MOCTABIEHHBIE BOIIPOCHI.
O1eHKa «y10BJIETBOPUTEIbHO» — 3a 00lIee 3HaHHE TOJIBKO OCHOBHOTO MaTepHala, 3a OTBETHI,
colepKallhe  HETOYHOCTHM  WiaM  c’1abo  apryMEHTHUpOBaHHblE, €  HapylUIeHHEM
MI0CJIEI0BATENBHOCTH U3JI0KEHUS MaTepuaa.

OneHka «Hey10BJIeTBOPUTEIbHO» — 32 HE3HAHNE 3HAUUTENIBHOM 4acTHU NMPOTrPaMMHOIO
MaTepuaa, 3a CyleCTBeHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 38 HEYyMEHUE OPUEHTHPOBATHCS B
MaTepuase, 3a He3HaHUE OCHOBHBIX MTOHATHH JTUCIUIINHEI

5.4 KpuTepuu olleHUBAHUS Ka4eCTBA BHINOJHEHH HHIMBHYAJIbHBIX 32/IaHMIi:

OneHka «OTJMYHO» BBICTABISIETCS 3a TINIyOOKOE 3HAHHME NPEAYCMOTPEHHOI'O IPOrpaMMOi
MaTepuaga, 3a YMEHHE YEeTKO, JAKOHMYHO WU JIOTMYECKH IIOCJIEOBaTEIbHO NPUMEHAThH
TEOPETUYECKHE MTOJIOKEHUS ITPH PELIEHUH IPAKTUUECKUX 3aad.
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OueHka «Xopomio» — 3a TBEPAOE 3HAHME OCHOBHOTO (MPOrpPaMMHOI0) MaTepHuaa, BKIOYas
pacueTsl (MpU HEOOXOJUMOCTH), 3a TIPaMOTHOE, 0e3 CYIIECTBEHHBIX HETOYHOCTEH YyMEHHE
MIPUMEHATHh TEOPETHUECKHUE TIOJIOKESHUS JJI PEIICHUS TPAKTUYECKUX 3a]1a4.

OneHka «ya0BJIETBOPUTEIBbHO» — 32 o0llee 3HaHUE TOJIBKO OCHOBHOTO MarepHala, 3a ciadoe
MIPUMEHEHUE TEOPETUUECKHUX MOJIO0KEHUN MTPU PELICHUU TPAKTUYECKUX 3a]1a4.

OneHka «HeyI0BJIETBOPUTENbHO» — 32 HE3HAHHE 3HAYUTEIbHOW YacTH MPOrpaMMHOIO
Marepuana, 3a HEyMEHHE OpPUEHTHPOBAThCA B pacyeTax, 3a HE3HAHHWE OCHOBHBIX MOHSATUH
JUCIUILTAHBI

5.5 Kpurepum onieHMBaHUsA KOHTPOJILHOI padoThI:

OreHKa «3aYTeHO0» BBICTABJISCTCS OOydJaromeMycs 3a oO0Ilee 3HaHHWE OCHOBHOI'O MarTepHalia,
BKJIIOYAst pacdeTsl (MIpH HEOOXOIMMOCTH), 3a TPAMOTHOE YMEHHE IMPHMEHSATh TEOPETUYECKHE
MTOJIOXKCHHUS JUTSl PEIICHUS TPAKTUYECKHX 3a71a4, 3a PelieHUe OOJIbIICH YacTH 3aaHHH.

OHGHKa «HE€ 3AaYTCHO» BBICTABIIACTCA 06yqa10meMycsl 3a HC3HAHHC 3Ha‘-IPIT€J’II:H0171 qacTu
MPOrpaMMHOTO MaTepualia, 3a CYIIECTBCHHBIC OIIMOKH B PEIICHUU 3aJlad, 3a PEIICHUE MCHEE
20% 3amau.

5.6 Kputepuu onieHUBaHUsI TECTUPOBAHUA

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

75%-90% xoporio

60%-75% ynoBIETBOPUTEIHLHO

MeHee 60% HEyIOBIETBOPUTEILHO
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