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1. EJIM OCBOEHMU A JUCHHUIIVIMHbI

lenp ocBoeHWs AUCHUIUIMHBI «JlUCKpeTHass mareMathka» 3To (OpMHpOBaHHE Y
o0yyaromerocsi 3HaHUM 1O OCHOBaM TEOPUU MHOXKECTB, TEOpHH TrpadoB, KOTOpas MIMPOKO
UCIIOJIb3YETCSI B COBPEMEHHOM MPAaKTHUKE MOJAETUPOBAHUS, KaK B YIPABICHUHU, TaK U B JAPYTUX
00JIacTAX YeJIOBEYECKOM [EeATENbHOCTH; O3HAKOMJICHHE C OCHOBHBIMH KOMOMHATOPHBIMHU
KoHGUrypauusiMu 1 (QopMyjaMu HPUTOJHBIMU JUIsl ONMUCAHUS CUTyalui, HE IOAJAIOLIUXCS
ONMCAHUIO TPAJULIMOHHBIMU CPEJICTBAMH KJIACCHUUECKON MaTeMaTUkHU. Bce 370 mo3BoisIOT mpu
HEOOXOJMMOCTH aKTHBHO HCIIOJIb30BaTh COBPEMEHHYIO BBIUHUCIUTENbHYI0 TEXHHUKY, HOBBIC
UH(POPMALMOHHBIE TEXHOJIOTHH.

[Tpu 5TOM 3aga4aMM TUCIUIUIMHBI SABISIOTCS:

yYMEHHE TPOU3BOINTH OTIEPAIH HaJl MHOKECTBAMH;

pa3nnyats OMHApHBIE OTHOIIEHUS U (PYHKIUH;

YMEHHE TI0JIb30BaThCsl KOMOMHATOPHBIMU (OpMyIIaMu;

3a7aBaTh rpad ¢ MOMOIIBIO MAaTPHUI] CMEKHOCTH U MHIMACHTHOCTH;

BBIYHCIIATH HHBAPHAHTHI rpada;

MIPUMEHSTD AITOPUTMBI JIJIsI HAXOKICHUSI OCTOBHOTO JIEPEBa MHHUMAIIBHOTO BECa.

2. MECTO JUCIHMUILIUHBI B CTPYKTYPE OBPA30OBATEJIBHOM ITPOI'PAMMBI

2.1. Z{I/ICL[I/IHJ'II/IHa «Z[I/ICerTHaSI MaTeMaTHKa» OTHOCUTCS K 00s3aTenbHOi yactu bioka 1
I[I/ICHI/IHJ'II/IHBI (MOI[y.]'II/I), HUMECT TCCHYIO CBA3b C APYTUMU JUCHUITIIMHAMU.

2.2. B Tabnuie mnpuUBEACHBI MPEAMICCTBYIOIIME U  TOCICAYIOMNUE TUCIUTIINHBI,
HamnpaBlieHHbIe HAa (OPMHUPOBAHUE KOMIIETEHIIUH IHCIUIUIMHBI B COOTBETCTBUU C MATPHIICH
komnerennuii OI1.

IIpeamecTByronue 1 nocjaeayuue TMCLHHILIMHBI,
HaINpaBJIeHHbIE HA (POPMHUPOBAHUE KOMIIETEHUH I

No
y [IpenmecTByromue TUCIUIIITUHBL [Tocnenyromue TUCITUTITMHBI
o/a
1. MaremaTnueckuii aHaInu3 BruucinurenbHass MaTeMaTHKa
Anrebpa u reoMeTpust MaremaTuyecKkue OCHOBBI
HCKYCCTBEHHOI'O HHTEIICKTA




[Inanupyemsie

pE3yJIbTATHI

OCBOCHUA

3. ”AHAUKATOPBI JOCTUKEHHUSA KOMIIETEHIIUA

obOpazoBatenbHOil  mporpammbl  (OIT)  —

KOMIICTCHIIU 06yqarom1/1xc;{ OIPCACIIAOTCA TpC6OBaHI/ISIMI/I CTaHdapTa IO HaIIPaBJICHUIO

noxarotoBku 09.03.04 IlporpamMHuasi HHXeHEepHUs U GOPMHUPYIOTCS B COOTBETCTBHM C MaTpHIIEH

koMmrereuruii OI1

Ne Homep/ HanmenoBanue B pesyabTare H3y4eHUus JUCHUILIHHBI
n/n HHIEKC KOMIIETEHIIUH o0yyarommecsi J0JIKHbI:
KOMIIETeHIUHU (nam ee yacTm)

1 2 3 4

1. Cnocoben mpumensats | OIIK-1.1.  Hcnonms3yer  3HaHHMS  OCHOB
€CTECTBEHHOHAyYHbIE | MaTeMaTUKH,  (U3UKH,  BBIUMCIUTEIHHOU
U 0OLIeHHKEHEPHbIE TEXHUKU M MPOrpPaMMUPOBAHMS [UIsl PELICHHUS
3HaHUS, METObI MIOCTABJIEHHBIX 3aJ1a4.
MaTeMaTH4eCKOro OIIK-1.2. Mcnonb3yeT NpUHLUIBI U METOABI

OITK-1 aHaJu3a u TEOpUU KOMOMHATOPUKH M HUX MPUMEHEHHUS

MOJIETTUPOBAHUS, JUIs  MCCIeloBaHMA B NpodeccHoHanbHOM
TEOPETUYECKOTO U JeSITeIbHOCTH
JKCIIEPUMEHTAIIBHOTIO OIIK-1.3. Ananmu3upyer M HMHTEPIPETUPYET
UCCJIETOBaHMUSI B pemieHus B 0o0JacT  MaTeMaTUYECKOro
npodeccuoHaTbHON aHaJIM3a U MOJIEITUPOBAHUS

JCATCIIbHOCTH




4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBI

4.1. OFBEM JUCHUNJIMHBI U BUJbl YYEBHOH PABOThHI

Bua yueOHoii padoThI Bcero yacos CemecTpbl”
Ne 2
4yacos
1 2 3
AyauTOpHas KOHTAaKTHas padoTa (Bcero) 72 72
B ToM uucne:
Jlexuuu (JI) 36 36
[Ipaktuueckue 3ausarus (I113), Cemunapsi (C) 36 36
JlaGopatopusie pabdotsl (JIP)
KonTakTHasi BHeayquTOpHasi paboTa, B TOM UHUCIIE: 1,7 1,7
MNunuBuyabHble U IPYNIIOBBIE KOHCYJIbTAlUU 1,7 1,7
CamocrosiTesibHas padoTa 00y4yaruerocs 34 34
(CPO)™ (Bcero)
Paboma ¢ knusicnoimu u INEKMPOHHBIMU UCMOYHUKAMU 10 10
Iloozomoska k mexkywemy koumponio (I1TK) 10 4
Iloozomoska xk npomexcymounomy koumponio (I111K) 14 10
IIpomMe:kyTouHas 3ayer (3), 3 3
arrecTanus B TOM YHCJIE:
[Ipuem 3auera, yac 0,3 0,3
HUTOTI'O: O6man 4acoB 108 108
TPYAO0EMKOCTh 3a4. e]l. 3 3




4.2. COAEP KAHUE JUCHUIIJINHbI

4.2.1. Pazaesnl (TeMbl) IMCHUILIHHBI, BUJbI Y4eOHOM /1eITeJIbHOCTH U (POPMBI KOHTPOJIS

Ne
n/
n

Ne
cemMec
Tpa

HaunmenoBanmue pa3jaesa (TeMbl)
AUACHHUIITAHBI

Buabl yueoHoii

NesiTeJJbHOCTH, BKJIIOYAas
CaMOCTOSITETbHYIO PadoTy

o0y4arommxcs
(B yacax)

JI

JP | II3 | CP
0

BCE
ro

DopmbI
TeKyLlel u
NMPOMEKYTOYH
0ii aTTecTaluu

3

5 6 7

9

Pa3gen 1. MuoXecTBa.

4 |4

12

KonTponbsHnbie
BOIIPOCHI,
WHIUBUTyaTbHbIE
3aJaHus K
MIPAKTHYECKUM
3aHSATUAM

Paznen 2. BunapHbie OTHOIICHMS.

Kontponsubie
BOIIPOCHI,
WHAWBUAYaJIbHBIC
3a/1aHus K
MPaKTUYECKUM
3aHITHIIM

Pazpnen 3. OyHkius.

KonTponbsHnbie
BOIPOCHI,
WHUBUlyaTbHbIC
3aJaHus K
MIPAaKTHYECKUM
3aHATHAM

Paznen 4. Kombunaropuka.

18

KontponbHsbie
BOIIPOCHI,
UHUBUIyaJIbHbIE
3alaHus K
MPaKTUYECKUM
3aHATUSIM

Paznen 5.
COOTHOILIEHHUS.

PexyppenTHbie

12

KonTponbsHbie
BOIIPOCHI,
HMHAVBHUYaJbHbIE
3a1aHus K
MIPAaKTHYECKUM
3aHATHAM

Paznen 6. Teopus rpados.

18

18 |16

52

KontponbHsbie
BOIIPOCHI,
WHIUBULyalbHbIE
3aJaHusl K
MPaKTUIECKUM
3aHATHUSM,
TECTHUPOBaHUE

KoHnTakTHas BHEayIuTOpHAast
pabora

1,7

I'pynnossie u
UHIVBUNYaJIbHBIE
KOHCYJIbTalluU

HpOMe)KYTOLIHaH aTTecranus

0,3

3auer

HUTOI'O yacoB B 2 cemecTpe:

36

36 |34

108




4.2.2. JIeKIHOHHBIH KypC

Ne HaumenoBanue HaumeHoBaHue TeMbl Conep:xanue gexkuun | Beero
n/ | pasgea IMCUUILIHHBI JIEKIIUH 4acoB
n
1 2 3 4 5
Cemectp 2
1. | Pazmex 1. MHOkecTBa Tema 1.1 MHOXecTBa. CrocoOs1 3aaHus 2
Onepanuu Haj MHOkecTBa. Onepanuu
MHOKECTBAMH. HaJl MHOKECTBaMH.
2. | Pazgen 1. MHoxecTBa Tema 1.2 Jlornueckue OKBUBAJICHTHbBIE 2
3aKOHBI HaJT MHOKECTBAMH MHOJKECTRA.
MommHocTh
MHO>K€ECTBA.
AOCTpaKTHBIE 3aKOHBI
onepauuii Hajg
MHOKECTBAMH.
3. | Paznen 2. bunapusie Tema 2.1 bunapHbie CBolicTBa OTHOIIEHUM. 2
OTHOLLICHUS oTHoieHus. CBoicTBa Pazbuenus 51
OMHAPHBIX OTHOIIEHUHN OTHOILLEHUE
SKBHUBAJIEHTHOCTH.
OTHOIIEHHUE TTOPSIKA.
4. | Paznen 3. ®yHkuus. Tema 3.1 dyHKIMSA. Omnpenenenus. 2
CBoiicTBa (QyHKIIHA. CgorictBa. CnoxHasi u
oOpatHast  (pyHKIUH.
Onepaunu
5. | Paznmen 4. Tema 4.1 Bei6opkw. Bri6opxku. 2
KomMOuHaropuka OcHoBHbIE (POPMYJIBI Pasmenenus,
KOMOUHATOPUKHU IIePECTAHOBKI,
coueTaHus U GpopmyIbl
nojcyeTa ux
KonuuecTBa. [IpuHuun
CYMMBI u
IIPOU3BEICHUS.
6. | Pazmen 4. Tema 4.2 bunom Herorona bunom Herorona. 2
Komb6unaropuka CaoiictBa. OCHOBHBIE
TOXIECTBA
7. | Pa3nen 4. Tema 4.3 ®opmyns DopMyIbl BKIIOUEHHUH- 2
KomOuHaTOpHKa BKJIFOUCHHUN-UCKITIOUCHUN HCKITFOYSHHI
8. | Pazmen 5. Tewma 5.1 Jluneiinsie Peuienue nuneitnbie 2
PexyppeHTHbIE PEKYPPEHTHBIC COOTHOLICHUS | PEKYPPEHTHbIC
COOTHOILIEHUS cooTHoIeHus Yucna
dubonayun: HOPMYIILL.
9. | Pa3mexn 5. Tema 5.2. OcHOBHBIE IIpumenenue 2
PexyppeHTHEIE HOHSITHS TIPOM3BOISIIINAX MPOU3BOISIINX
COOTHOIICHHUS (hyHKIM (GyHKUMH MpH penieHun
KOMOMHATOPHBIX 337144
10. | Paznen 6. Teopust Tema 6.1 OcnoBHble nmousaTHs | [lonsaTne 2
rpadoB. Teopuu rpados MHLUJICHTHOCTU U
CMEKHOCTH.
Onpenenenue MoJHOTO,
JIBY IOJIEHOTO TpadoB,
3B€37bl. POpMYJIIbI




rojicyeTa yucia
IIOMEUYEHHBIX U
HETIOMEYCHHBIX TpadoB.
MapupyTsl, L€,
LUKJIbI, KOMIIOHEHTHI.
Ornpenenenue CBA3HOCTU

rpada.

11. | Paznen 6. Teopust Tema 6.2 Matpuupl, Martpuiibl,
rpadoB. accoLMMPOBAHHBIE C IPAQOM. | acCOIMMPOBAHHBIE C
rpadom: MaTpUIIEI
WHIIMUJICHTHOCTH U
CMEXHOCTH
12. | Paznmen 6. Teopust Tema 6.3 Metpuueckue Mertpuieckue
rpacos. XapaKTepuCTUKU rpada. XapaKTePHCTHKH
rpadoB. OnpenencHue
paccrosiHus,
SKCUECHTPUCUTETA,
IuaMeTpa, paauyca u
1eHTpa rpada.
13. | Pazgen 6. Teopus Tema 6.4 Oneparuu Haj Packpacka rpada
rpados. rpadamu 00bEIMHEHHE,
COCTUHEHHE,
pou3BeicHe Irpados,
JIONOJIHEHUE Tpada
14. | Pa3nen 6. Teopust Tema 6.5 NuBapuantel rpada | MuBapuanTsl rpada:
rpadoB. BEKTOp CTENeHEeH rpada,
IUIOTHOCTB,
HEIUIOTHOCTb,
XPOMAaTHYECKOE YHCIIO,
qucyio XaJaBurepa.
15. | Paznen 6. Teopus Tema 6.6 [lonstue nepesa, | OCHOBHBIE (POPMYIIBI
rpados. jeca, Mapoco4YeTaHusl JUISL IEPEBHEB U JIECOB
16. | Pazgen 6. Teopus Tema 6.7 ®opmyst Kanu u ®opmybl Komu u
rpados. Kupxroda Kupxroda mis
HAXO0XICHUS OCTOBHBIX
JICPEBbEB
17. | Pazgen 6. Teopus Tema 6.8 Anroputmsl [Ipuma | Anroputmsl [Ipuma u
rpados. u Kpackana Kpackana gis
HaxoxaeHaus O/IMB
18. | Pazgen 6. Teopus Tema 6.9 DitnepoBsl 1 DiinepoBbl rpadbr:

rpados.

TraMUJIBTOHOBBI Ipagbl

ONPEAEIICHUS , CBOMCTBA,
anroput™m Diepn.

HUTOI'O yacos B 2 cemecTpe:: 36
4.2.3. JIabopaTopHbIii NPAKTHKYM (He IpexycCMOTPEH)
4.2.4. IlpakTH4yecKkue 3aHATHS
Ne HaumenoBanmue HaumenoBanue Conep:xanue Bcero
n/ | pa3gesa IUCHUIIHHBI NPAKTHYEeCKOI0 NPaKTHYECKOT 0 4acos
n 3aHATHSA 3aHATHS
1 2 3 4
Cemectp 2




1. | Pazgen 1. MmuoxectBa. Oneparuun | CiocoObt 3a/IaHUs
MHokecTBa HaJ MHO>KECTBaMHU. MHOecTBa. Onepanuun
HaJi MHOJKECTBAMHU.
2. | Paspen 1. Jlornueckue 3akoHbI HaJ | AOGCTpAaKTHBIC 3aKOHBI
MHoxecTBa MHOECTBAMU onepauuii Hazq
MHO>KECTBAMU.
3. | Paznen 2. bunapuble | buHapHbIe OTHOLIEHUS. CBolicTBa OTHOILIEHUH.
OTHOIICHUS CaoiicTBa OMHAPHBIX Pazouenus u
OTHOIIICHUH OTHOIIICHUE
SKBHBAJICHTHOCTH.
OTHONIICHHUE TTOPSJIKA.
4. | Paznen 3. @yukuus. | @ynkuusa. CoiicTBa Onpenenenus.
GbyHKIHH. CaoiictBa. CnoxkHasd u
obOpartHas GbyHKIUY.
Oneparnuu
5. | Pazmen 4. Bri6opku. OcHOBHBIE Bri6opku.
KomOunaropuka (hopMyITBI Pa3zmemienus,
KOMOWHATOPHUKHU MEPECTaHOBKH,
coyeTaHusi 1 (POPMYIIBI
MmojcueTa 1504
KonuyecTBa. [IpuHImn
CYMMBI 5
MIPOU3BECHHSI.
6. | Pazmen 4. bunom HproToHa bunom HerotoHa.
KomOunaropuka CgoiictBa. OCHOBHBIE
TOXKJIECTBA
7. | Pazgen 4. @opMyIIbl BKIFOYEHH- DopMyIIbl BKIOYEHUH-
KomOunaTopuka HCKIIIOYCHUI HCKIFOYCHHI
8. | Pazmexn 5. JInnennbie Pemnrenue quHenHnIe
PexyppenTHbie PEKyppEHTHbIE PEKYppEHTHbIE
COOTHOILIEHUS COOTHOIIICHUS COOTHOILIEHUS
9. | Pazmen 5. Yucna Oubonavyu Yucna OuboHayyu:
PexyppenTHBIC (hopMyIIBI.
COOTHOIICHUS
10. | Pazmen 6. Teopus OCHOBHEIE MOHATHUS IMousatue
rpaos. Teopuu rpadoB HWHIIAJICHTHOCTH U
CMEKHOCTH.

OmnpeneneHue MoJHoro,
JIBYAOJIEHOTO TpadoB,
3Be31b1. DopMyJIbl
HojicyeTa yucia
IIOMCUYCHHBIX U
HETIOMEYEHHBIX
rpa¢oB. MapmpyTsl,
IeTIN, [IUKITBI,
KOMITIOHCHTHI.
Onpenenenne
CBSI3BHOCTH Tpada.

11.

Paznen 6. Teopus
rpa¢os.

Marpuiipi,
aCCOIIMMPOBAHHBIE C
rpagom.

Marpuiipl,
aCCOIMUPOBAHHBIC C
rpadoM: MaTPHIIBI
MHIMACHTHOCTH




HCMEXHOCTU
12. | Paznen 6. Teopus Merpuueckue Mertpuyeckue 2
rpados. XapaKTepUCTHKU rpada. | XapaKTepUCTUKU
rpa¢os. OnpezeneHue
paccTosiHus,
AKCLEHTPUCUTETA,
JuameTpa, pagauyca u
1eHTpa rpada.
13. | Pazgen 6. Teopus Omnepamuu Hag rpadamu | Packpacka rpada 2
rpa¢os. o0beTMHEeHNE,
COEJIMHEHHE,
npousBeaeHue rpados,
JIONIOJTHEHUE rpada
14. | Paznen 6. Teopus WuBapuanTsl rpada WNuBapuanTs! rpada: 2
rpados. BEKTOp CTENeHen
rpaga, MI0THOCTH,
HEIUIOTHOCTb,
XpOMaTHYECKOE YUCIIO,
qucno XaJaBurepa.
15. | Paznen 6. Teopus ITonsTue nepe.a, jneca, OcHoBHBIE (HOPMYJIBI 2
rpados. apocoyeTaHus JUISL IEPEBBEB U JIECOB
16. | Pazgen 6. Teopus ®opmysl Konu u ®opmysl Konu u 2
rpados. Kupxroda Kupxroda ms
HAXO/ICHUSI OCTOBHBIX
JIEPEBbEB
17. | Paznen 6. Teopus Anropurmsl [Ipuma u Anropurmsl [Ipuma u 2
rpados. Kpackana Kpackana nis
Haxoxaenus O/IMB
18. | Paznen 6. Teopus DitnepoBsl rpadsl OlinepoBbl rpadsr: 2
rpagos. ["aMuIbTOHOBBI rpadbl ornpezeneHus,
CBONCTBA, aJITOPUTM
®nepu.
["aMuTBTOHOBBI TpadBbI:
ornpezeneHus,
JIOCTaTOYHBIE YCIOBUS
HUTOTI'O yacos B 2 cemecTpe: 36
4.3. CAMOCTOSATEJIBHAS PABOTA OBYYAIOIIEI'OCSA
Ne HaumenoBanue Ne Buasr CPO Bcero
n/n pa3aeJia (TemMbl) n/n 4acoB
JAMCUMILUTUHBI
1 2 3 4 5
Cemectp 2
1. Pasgen 1. MuoxectBa 1.1. IIpopaGoTka nekiuii - BKJIIOYAET UTCHHE 4
KOHCITEKTa JIEKLIMH, npoheccuoHaNBHOM
JIATEPATYPHI, MIEPUOINIECKUX W31aHUH.
HOI[I"OTOBKa K IPAKTHYCCKHUM 3aHATUAM.
2. Paznen 2. bunapueie 2.1. IIpopaGoTka nexknuii - BKJIIOYAET UTCHHE 2
KOHCITEKTa JIEKLIMH, podheccHoHANBHOM

10




OTHOLICHUA

JIUTEPaTypPhl, MEPUOANYECKHUX W31aHUM.
IloaroroBka K MPakTUYECKUM 3aHSTHSL..

2.2.

M3yueHue KOHCIEKTA JIEKIUI AJI BBINOJTHEHUS
WHJIUBUAYAJIbHBIX 3aJaHUNA MO MNPaKTUUYECKUM
3AHATH.

3. Paznen 3. ®yHkuus

3.1

Pabora ¢ JNEKIMOHHBIM MaTEpPHAJIOM, TOUCK H
0030p TUTEPATYPHI U DIIEKTPOHHBIX NCTOYHUKOB
uHpOpMAIMK [0 HHIUBUAYAJIbHO 3aJlaHHON
npobiiemMe. BrInoHeHHE qOMaNTHUX 3aaHUN 110
MPAKTHYECKUM 3aHSTHSL..

4. Pasznen 4.
Komb6unaropuka

4.1

IIpopaboTka JIEKIMH - BKJIIOYACT YTCHHUE
KOHCIIEKTa JICKIIHH, poheCCUOHANTBHOM
JTUTEPaTypBHl, MIEPHOAMYECKUX W3JaHHI.
Brmonnenne JIOMAIITHUX 3aJIaHAI o
IMPAaKTHYCCKUM 3aHATH..

5. Paznen 5. PexyppeHnrtHsie
COOTHOILIEHUS

5.1

IloaroroBka k OPAKTUYCCKUM 3aHATHA.

52

M3ydeHne JOMOJHUTENBHON JIUTEPATYPHI 110
pasgeny.

6. Paznen 6. Teopus
rpacdos

6.1

UccnenoBarensckass paboTta ©W  ydacTHe B
HAyYHBIX CTYJACHUSCKHX KOH(DEPECHITHIX.

6.2

ITouck, anHanm3 W Tpe3eHTalUs HHOOPMAIUH.
BrmmonHenue 3agaHus 1O WHIMBUAYaJIbHBIM
3aJIaHUSIM.

HUTOI'O yacoB B 2 cemecTpe:

34
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5. INEPEYEHD YYEBHO-METOJAUYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOATEJBHOU PABOTBI OBYYAIOIIIUXCA ITO AUCHUIIVIMHE

5.1. Meroanueckue yKkazaHus AJisl HOATOTOBKH 00y4ar0IIerocsi K JeKIHOHHBIM 3aHATUAM

OcHoBHBIMU (opMaMu OOyueHHUs AMCKPETHOM MaTeMaTHUKU SBJISIOTCA JIEKIHH,
NpaKTUYEeCKHE U KOHCYJIbTALMHU, KypcoBasi paboTa, a TakKe caMoCTosITeIbHas paboTa.

Jlexuuu COCTaBIISIIOT OCHOBY TEOPETHUYECKOTO O0YUYEHHS U JAA0T CHUCTEMaTHU3MPOBAHHBIE
OCHOBBI Hay4HBIX 3HAaHMH MO IUCLUIUIMHE, PACKPBIBAIOT COCTOSIHUE U NMEPCIEKTUBBI Pa3BUTH
COOTBETCTBYIOIIEH 00JacTH HayKH, KOHLEHTPUPYIOT BHHUMaHHME OOydaroIluMxcsi Ha Hauboee
CJIOXHBIX U Y3JIOBBIX BOIIPOCAX, CTUMYJIUPYIOT UX AKTUBHYIO [TO3HABATENIbHYIO AEATEIBHOCTD U
CIOCOOCTBYIOT (POPMHUPOBAHUIO TBOPUYECKOTO MBIIILICHHUS.

BenynmM MeTogoM B JIKIMM BBICTYHAeT YCTHOE H3JIOKEHHME y4eOHOTo Marepuana,
COIPOBOXKAAIOIIEECS JEMOHCTpanueil BUICOPUIBMOB, CXEM, IUIAKaTOB, IOKa30M MOJEJeH,
npubOPOB, MAKETOB, HCIIOJIH30BAHNE MYJITUMEINA AMIAPATYPHI.

Jlexuwmst siBRsieTCS UCXOMHOM (DOPMOI Bcero yueOHOTo mporiecca, UrpaeT HarpaBJIsSoNLy o
Y OPraHM3YIOLIYI0 pOJIb B CaMOCTOSTENBHOM HM3y4€HUHU NIpeameTa. BakHelmas poisib JEKIUH
3aKJII0YAETCs B IMYHOM BO3JIEHCTBUU JIEKTOPA HA Ay IUTOPHUIO.

Ha nexuusix pacKkpbIBalOTCsS OCHOBHBIE TEOPETUYECKHE ACIEKTHI, IPUBOIATCSA MPUMEPHI
peanu3alnyy Ha MPaKTUKe, OCBELIAETCsl JOCTUTHYTHIN ypOBEHb (hopManu3aluu JesiTeIbHOCTH 110
aBTOMATHU3aLM1 SKOHOMHUYECKUX IPOLIECCOB.

OcBoeHMe JUCHMILIMHBI [TPeIIoiaraeT caeIyIole HalpaBieHus paboThl:

- U3yUYEHHE MMOHATUITHOIO annapara AUCLUIIINHBL

- U3y4YEHHUE TEM CaMOCTOSTENIbHOM MOATOTOBKH 110 Y4€OHO-TEMATUYECKOMY IUIaHY;

- pa®OTy HaJ] OCHOBHOM U JIOMOJHUTEIIbHON JIUTEPATYPOH;

- U3yYE€HHE BOIPOCOB JIJIsi CAMOKOHTPOJIS (CaMOTIPOBEPKH );

- CaMOIIOJrOTOBKA K IPAKTUYECKUM U APYTUM BHJAM 3aHATUM;

- caMocToATeIbHAas paboTa 00yUaroerocs Npy NOJrOTOBKE K IK3aMEHY;

- camocTodTeNbHas paboTta oOyyarolerocs B 6M0IMOTEKE;

- U3y4YeHHE CalTOB MO TeMaM JIMCUUIUINHBI B ceTu HTepHeT.

TpebyeTcs TBOpueckoe OTHOILEHHE M K caMOi IporpamMMe ydeOHoro kypca. Bompocsl,
COCTaBJISIIOLIIME €€ CcoJepkaHue, o0JajaloT pPAa3sHOW CTENEeHbIO BAaXKHOCTU. EcTh BOMpOCHI,
BBIMIOJHSIONINE (DYHKIIMIO JIOTUYECKOW CBSI3KM COAEPKAHHUS TEMbl M BCETO Kypca, MMEIOTCS
BOIPOCHI ONMUCATEIBHOIO WM Pa3bsICHUTEIBLHOIO XapakTepa. Bce 3T BONpOCHl HE COCTABIISIIOT
CYTH, TIOHSTUMHOTO, KOHIIETITYaJIbHOTO COJIEP>KaHUSI TEMBI, HO HEOOXOAMMBI AJIS LEIOCTHOTO
BOCTIPHSITHSL HM3y4aeMbIX mpoOneM. [IpopaboTka JEKIMOHHOTO Kypca SIBIISIETCS OIHOW W3
BaXXHBIX aKTUBHBIX (OpPM camMoCTOSTeNbHON paboThl. Jlekuus mnpenomaBarenss He SBISETCS
03BYYEHHBIM y4€OHUKOM, a IPEJCTABISIET U0 €r0 MHAUBUAYAIbHOrO TBopuecTBa. OH UMTaEeT
CBOM aBTOPCKUH KypC CO CBOEH JIOTUKOM CO CBOMMHU TEOPETUYECKHUMH U METOJUYECKUMHU
HoJIX0JaMH. JTO JeNaeT JEKUMOHHBIH Kypc KOHKPETHOIO MpenojaBareis WHIAUBUAYaIbHO-
JUYHOCTHBIM COOBITHEM, KOTOPBIM BPSiJ JIM 00yyarolieMycsi CTOUT npenedperats. Kpome toro, B
CBOMX JIEKIIMSX [pPEenoJiaBaTellb CTPEMUTCS MPEOJ0JIETh MHOTME HEAOCTaTKH, MPHUCYLIUE
OIMyOJINKOBAaHHBIM y4eOHUKaM, y4eOHBIM MOCOOUSIM, JTEKIIMOHHBIM KypcaMm. KonudecTBo 4acos,
OTBEJICHHBIX Ul JIEKIIMOHHOTO Kypca, HE IMO3BOJIIET pealin30BaTh B JIEKIMSIX BCEeW ydueOHOM
nporpammel. Micxons U3 3TOro, KaxkIblil JIEKTOP CO3/1a€T CBOIO TEMATHKY JIEKLIUH, KOTOPYIO B
YCTHOM WJIM NMHCBMEHHOM (opme mpeicTaBiisgeT oOydaroluUMcs MpHU MepBoil BcTpeue. BaxHo
oOyJaromieMycsl MOHATh, YTO JIEKIIUS €CTh CBOeoOpa3Has TBopueckas ¢opMa caMOCTOSTENbHOM
pabotel. Hano mnbITaThCs CTaTh AKTUBHBIM COYYaCTHUKOM JIEKLIMU: JymMaTh, CpPaBHUBAThb
M3BECTHOE C BHOBb MOJIy4a€MbIMH 3HAHUSIMH, BOWTHU B JIOTUKY M3JI0’KEHUSI MaTepuaa JEKTOPOM,
10 BO3MOXKHOCTU BCTYNAaTh C HUM B MBICJIIEHHYIO IIOJIEMUKY. Bo BpeMs JeKuuu MOKHO 3a1aTh
JIEKTOpYy Bompoc. Bompockl MOXHO 3a1aTh U BO BpeMs IepepbiBa (MUCBMEHHO WM YCTHO), a
TaK)Ke TOCJe JIGKIUU WIH Tepe] HadalioM ouepenaHoil. Jlekrop Haitner Gopmbl U crocoObl



pearupoBaHMs Ha BOIIPOCH 00YYarOIIUXCS.
5.2. MeTonnueckne yKa3aHus 1JIsl OATOTOBKH 00y4al0IIMXC K NPAKTHYECKUM 3aHATHIM

B mpomecce TOATOTOBKM M TPOBEACHUS TMPAKTUYECKUX 3aHATUN, oOydaromuecs
3aKpEIUISIOT TOJyYeHHbIE paHee TEOpPeTHYECKHe 3HAHMSA, NIPUOOpPETaloT HAaBBIKM HX
MPAKTHYECKOTO MPUMEHEHUS, OTIBIT PAIlMOHATBFHOW OpraHu3aIiy yueOHOW paboThl, TOTOBSTCS
K cJlaue SK3aMeHa, HallUCaHus KypcoBOU paOOoTHI.

B nauane cemectpa oOydarommuecs MOJNYy4alOT CBOAHYIO HH(popmammio o (opmax
MPOBEACHUS 3aHATUH U (PopMax KOHTPOJIs 3HAHUHU. Toraa e 00yJaromuMes MpeI0CTaBIsSETCs
CIIMCOK TEM JIEKIMOHHBIX M MpakTH4eckux 3adaHuil. Kaxmoe mpakTuyeckoe 3aHATHE IO
COOTBETCTBYIOIIEH TEMATHKE TEOPETUYECKOTO Kypca COCTOMUT M3 BOMIPOCOB IS MOJATOTOBKH,
Ha OCHOBE KOTOPBIX IMPOBOJUTCS YCTHBIH OMPOC KaXIOro oOydaromerocs. Taxke mocrne
W3Y4YEHHUs KaXIOro pasfena i 3aKpeIUICHUs IMPOEACHHOTO MaTepHalia pEeIlaroT TeECTHI,
NenarT pedepaTuBHbIE paOOTHI MO TOTIOIHUTEIBLHBIM MaTepHUaIaM Kypca.

Hcnonw3yss JEKIMOHHBIA MaTepuall, y4eOHUKH, JOMOJHHUTEIBHYIO JUTEpaTypy,
NPOSIBIISIE TBOPYECKUH TMOAXOA, OOYYAIOIIMNCA TOTOBUTCS K MPAKTUYECKUM 3aHSATHUSM,
paccmaTpuBas MX Kak IOIOJIHEHHE, YriayOJeHHe, CUCTEMaTH3alUI0 CBOUX TEOPETHYECKHX
3Hanuid. OOydaromuiics nokeH mnpuiith B BY3 ¢ MONMHBIM MOHUMaHHEM TOTO, YTO
CaMOCTOSITEJIBHOE OBJAJACHUE 3HAHWUAMM SBISAETCA TIVIABHBIM, OlpeaessromuM. HM3ydenue
Ka)XIO0W TeMBI ClIelyeT HauMHATh C BHUMATEILHOTO O3HAKOMIIEHUsI ¢ HabopoM BompocoB. OHU
OPUEHTHUPYIOT 00y4YaroIIerocs, MOKa3bIBAIOT, YTO OH JIOJKEH 3HATh 110 JaHHOH Teme. Bompochl
TeMbl Kak Obl HaKIaJbIBAIOTCS HA COOTBETCTBYIOIIYIO TJaBy H30paHHOTO Yy4ueOHHMKA WU
ydeOHoro mocobusi. B wmrTore MOMDKHO OBITH SICHBIM, KAaKHW€ BOIPOCHI TEMbI MPOTPAMMBbI
y4e0HOro Kypca, M C Kakod TIIyOMHON pacKpbIThl B JaHHOM y4eOHOM MaTepuaie, a Kakue
BOOOIIIE OMYIIIEHbI

OOywaromumiics  Npd  TOATOTOBKE K  MPAKTHUYECKOMY  3aHSATHIO  MOJKET
KOHCYJIbTUPOBATHCS C MPENOAABATENIEM U MOJIy4aTh OT HETO HABOJAIINE Pa3bsICHEHUS.

@DopMBI CAMOCTOSTENBHOM pabOThl 00YYArOIIETOCs 10 OCBOSHUIO TUCIIUTIITHBI

1. YcBoeHue Tekyiiero yaeOHOro Matepuarna;

2. KoHcnektupoBaHue NEPBOMCTOUYHUKOB;

3. PaboTa ¢ KOHCIIEKTaMU JIEKIIHIi;

4. TloarotroBka o TeMam JijIsi CAaMOCTOSITEIbHOIO U3YUYEHHUS,

5. Harmcanue noknanoB u pedepaTuBHBIX paboT 10 3alaHHBIM TEMaM;

6. 3yueHue criennanbHOM, METOIUYECKON JTUTEPATYPHL;

7. IlogroroBka K 3K3aMeHy.

JlunakTuueckue 1eTd MPaKTUYEeCKOrO 3aHATHS: YIUIyOlleHHe, CHUCTeMaTh3alus |
3aKperyieHUue 3HaHUi, MpeBpallleHue UX B YOSKJEHUS; IPOBEPKA 3HAHUN; MPUBUTHE YMEHUN U
HABBIKOB CAMOCTOSITENIFHOM pabOThl C KHHUIOM; pa3BUTHE KYyIbTYphl peud, (hopmupoBaHHE
YMEHHS apTyMEHTHPOBAHO OTCTAaWBATh CBOKO TOUYKY 3PEHHUSI, OTBEYATh HA BOMPOCHI CIIyLIATEIEH;
YMEHHUE CIYyLIAaTh APYrUX, 3a1aBaTh BOIPOCHI.

3ajaun:  CTUMYJIMPOBATh  PETYJSPHOE  HM3yYy€HUE MPOrpaMMHOIO  MaTepuaina,
NEPBOMCTOYHUKOB; 3aKPEIUIATh 3HAHUS, NOJIyYEeHHbIE HA YPOKE M BO BPEMSI CaMOCTOATEIbHOMN
paboThl; o0oramare 3HaHUSIMH Oarofapsi BHICTYIUICHUSIM TOBApHUIICH W YYUTENs Ha 3aHATHH,
KOPPEKTUPOBATh PAHEE MOTYUYEHHBIE 3HAHUSA.

5.3 Metoan4eckue ykazaHusi 10 CAMOCTOSATEILHOM padoTe 00yyaromuxcs
CamocTtosTenbHass  pabora oOydalomUXcs — MpeArnojaraeT  pasiuyHbie  (HOpMBI
WHIMBUIYIBHON y4eOHOW IesATEIBHOCTH: KOHCIICKTUPOBAHUE HAYYHOW JIUTEPATyphI, COOp H

aHanmu3 npakTuyeckoro marepuana B CMU, npoekTupoBaHHUe, BBIIOJIHEHHE TEMATHYECKUX MU
TBOPYECKHUX 3aaHuil W mp. BeIOOp GopM M BUIOB CaMOCTOSATENHLHOW pabOTHI ONpenenseTcs
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UHMBUAYAIBHO-TUYHOCTHBIM ~TOJXOJOM K OOYYEHHMIO COBMECTHO TMpErojaBaTesieM |
oOydaromuMmcsi. DopMbl TEKYIIET0 KOHTPOJIS yCIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaruu
00ydaromuxcs.

Conepxanne BHEAYTUTOPHON CaMOCTOATEIHLHON pabOThl O0YYAOIINXCS M0 TUCIUILIAHE
«JluckpeTHast MaTeMaTHKa» BKIIOYAET B ce0s pa3NUYHbIE BUABI I€ITEILHOCTH:

* yTeHHe TeKcTa (yueOHMKa, MEPBOUCTOUYHHUKA, JOMOJHUTEIHHON JIUTEPATypPhl);

* COCTaBJICHHUE IJIaHa TEKCTa,

* KOHCIIEKTHPOBAHUE TEKCTA;

* paboTa co CIIOBapsIMH U CIIPABOYHUKAMU;

* 03HAKOMJICHHE C HOPMATHBHBIMH JJOKYMEHTAMHU;

* UCClIeIoBaTeNbCKas paboTa;

* HCII0JIb30BAHUE ay/IMO- U BUCO3AIUCH;

* paboTa ¢ 3IEKTPOHHBIMU NH(GOPMAIIMOHHBIMU PECypCaMu;

* BEITIOJTHEHUE TECTOBBIX 3a/IaHUH;

* OTBETHI HA KOHTPOJBHBIE BOMPOCHI;

* aHHOTHpOBaHUE, pepepUpOBaHHE, PELICH3UPOBAHUE TEKCTA;

* COCTaBJICHHUE IJI0Ccapusi, KpoccBOpAa Wi 6ubianorpaguu no KOHKPETHOU TeMe;

* pelleHNEe BapUATUBHBIX 33/1a9 U YIIPAKHCHUH.

[lo nmaHHOW [UCHUIUIMHE MO OTAENBHBIM TEMaM Kypca IMpeanaraercs BBIIOIHHUTH
CaMOCTOSITENIbHBIE Pa0OThI, a TakKe HHIUBUAyabHBIC 3amaHus. VHAWBHIyanbHBIC 3aJaHUS
BBITIOJHSIOTCSL TOCJE€ TPOXOXKAEHUS TEeM Ha [MPAKTHYECKUX 3aHATHUSAX, TMPOBEPSIOTCS
npernojaBaTesieM M 3a4UThIBAETCA II0CIE€ YCTpaHEHUs OO0y4arolmMMcsi BceX OMIMOOK H
3ameuaHuii. M3ydeHwe TeM Kypca s MPAKTUYECKUX 3aHATUN, CAMOCTOSITENIBHOU pPaboTHI,
NPOXOXKICHUS TECTUPOBAHHMS W CIA4Yd DJK3aMEHa pPEKOMEHIYeTCs TPOBOJAWTH B TaKOH
MOCNE0BATENbHOCTH: 1) U3y4YeHHE TeOopeTUdecKuX (HaKTOB BBIOPAHHON TEeMBI (BKIOYAS
onpenencHus, GopmMysbl U GOPMYITHPOBKH TEOPEM, CICJACTBUN H T.1.); 2) pa3dop MpUMEpPOB B
TekcTe; 3) OTBEThl HA KOHTPOIJBHBIE BOINPOCH; 4) TpPaKTHUECKUE yIpaKHEHHs; )
JIOKa3aTelIbcTBa TEOpeM, BBIBOJ (opMyII; 6) TeopeTnyeckue ynpaxuenus. [Ipennaraemas cxema
HOCUT JIMIIb TPUHIUIUATBHBIA XapakTep, TaK KaK MPU BBHIMOTHEHUH €€ OYepeJHOro dTama
HEPEIKO TMPHUXOAUTCA BO3BpAllaTbCid K OJAHOMY WJIM HECKOJbKHM MPEIIIECTBYIOLIUM.
Bo03MOXHBI U OTJeNbHBIE pa3yMHBIE TIEPECTAHOBKH.
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6. ObPA3OBATEJIBHBIE TEXHOJIOT'MHN

Ne Ne Buabl yueOHo# padoThl Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH Bceero
n/m | cemec 4acoB
Tpa

1 2 3 4

1 2 Jlexyus 4.1 Beibopku. Jlex1ys ¢ MCIOJILb30BaHUEM CJIAHIOB B | 2
OcHoBHbIE GOPMYITEL Power Point.

KOMOUHATOPHKHU
2 Jexyus 4.2 bunom Herorona Jlex1ys ¢ UCIOJIL30BaHUEM CJIAHIOB B | 2
Power Point.

3 Jlexyus 4.3 ©opmyITb Jlexmus KaK TEXHOJIOTHS | 2
BKJIKOYCHHUH-HCKIIIOYCHNH KPUTHYECKOT'O MBIIICHUS.

4 Jlexyus 5.1 JInnelHbIe Jlek1us ¢ UCIOIL30BaHUEM CJIANIOB B | 2
PEKYpPPEHTHBIE COOTHOILICHUS Power Point.

5 IIpaxmuueckoe 3ansamue NoS. CamocrosiTenpHas pabora | 2
Bri6opku. OCHOBHBIE GOPMYIIBI | 0GydarOIMXCSA 110 HHIMBHMIYaJIbHBIM
KOMOMHATOPHKH 3aJJaHUAM IMMCBMEHHO B TETPAJISIX

21 IIpaxmuueckoe 3anamue Ne6 CamocrosiTenbHas pabora | 2
bunom HeroToHa. 00yYaroIUXCs 10 MHAWBHIAYaTbHBIM
3aJaHUsAM IMCbMEHHO B TETPAJsX
22 IIpaxmuueckoe sanamue Nell | CamocTOsATEIbHAS pabora | 2
OCHOBHbIE OHATHS TEOPUH o0ydJarmuxcsi M0 WHIUBUAYATHHBIM
rpacoB 3aJJaHUAM ITMCBMEHHO B TETPAJISIX.
23 IIpaxmuueckoe 3anamue Nel5 | CamocTosiTeNbHAS pabora | 2
Wusapuantel rpada o0ydJaronuxcss Mo WHIWBUIYATbHBIM
3aJaHUSAM IMCbMEHHO B TETPAIAX
24 IIpaxmuueckoe 3anamue Nel8 | CamMoCTOATEIbHAS pabora | 2
Aunroputmsl [Ipuma u 00ydJarmuxcsi M0 WHIUBUAYATHHBIM
Kpacxkana. 3aJaHUSIM IIMCBMEHHO B TETPALAX
HUTOI'O yacos B 2 cemecTpe: 18

15




7.

YYEBHO-METOAUYECKOE H HWH®OPMAIIMOHHOE OBECIIEYEHUE

JAUCHUIIJINHBI
7.1. IlepeyeHb OCHOBHOM W ONOJHUTEIbHON y4eOHOMH JINTepaTypbl

Cnucox 0CHOBHOM JIMTEPATyPHI

1.

Hextapb, M. W. uckpeTHaa matematumka: yyebHoe nocobue / M. . Oextapb. —
4-e n3g. — Mockea: WHTepHeT-YHuBepcuteT WHMpopMaLMOHHbIX TexHonormm
(MHTYWT), An INn Ap Meawna, 2022. — 181 c. — ISBN 978-5-4497-1641-5. —
TekcT: anekTpoHHbin // Lndposon obpasosaTtenbHbii pecypc IPR SMART:
[canT]. — URL.: https://www.iprbookshop.ru/120477.html

Kupcanos, M. H. MaremaTuka u nporpammupoBanue B Maple: yue6Hoe mocodue / M. H.
KupcanoB. — Mocksa: Al [In Ap Menua, 2020. — 164 c. — ISBN 978-5-4497-0585-
3. — TeKCT: 2IeKTPOHHBIH // DnekTponHo-0nbmmoreunas cuctema IPR SMART: [caiit].
— URL: https://www.iprbookshop.ru/95593.html

Okynoe C.M. [uckpeTHaa matemaTuka. Teopus n npakTnuka pelleHnsa 3agad no

nHpopmaTtuke: y4yebHoe nocobue / OkynoB C.M.. — Mocksa: Jlabopatopus
3HaHun, 2020. — 423 c. — ISBN 978-5-00101-684-7. — TeKCT: 3NEKTPOHHbIN //
LUndposon obpasosatenbHbin  pecypc IPR  SMART: [cant]. — URL:

https://www.iprbookshop.ru/12221.html
MawyeBa W.M. OduckpeTHas matemaTvka B WH(OPMAaLMOHHBLIX CUCTEMax W

TexHornorusx: yuebHoe nocobue / Mawyesa N.M., LWenkoson A.H., FOwoknH H.A..
— BopoHex: BOpoHeXCckuin rocygapCTBEHHbIN TexHU4ecknin yHneepcutet, 9bC
ACB, 2018. — 183 c. — ISBN 978-5-7731-0718-7. — TeKCT: 9neKTPOHHbIN //
Lndposon obpasosatenbHbin  pecypc IPR  SMART: [cant]. — URL:
https://www.iprbookshop.ru/93256.html

Ceposa H.A. [duckpeTHass matemaTtuka : ydebHoe nocobue / CegoBa H.A.. —
Capatos : An Nn 3p Meamna, 2018. — 67 c. — ISBN 978-5-4486-0069-2. —
TekcT : anekTpoHHbIM // Lindposon obpasosatensHbii pecypc IPR SMART :
[canT]. — URL: https://www.iprbookshop.ru/69316.html

CHuUCOK J0NOJHUTENbHOM JUTEPATYPbI

l.

laBpunos, I'.Il. 3amaun u ynpakHeHHs] TO IUCKpeTHOM MareMmatuke [Tekcr]: yueO.
nocodue/ I'.I1. I'aBpunos, A.A. Canoxenko.- 3-e uzz., nepepad. — M.: ®USMATIIUT,
2006.- 416 c.

KanutnH O.B. OcHoBbI OUCKpeTHON mMaTeMaTukn. Teopusi rpadpoB: NPakTUKym /
Kanutun O.B., Kanutnna O.C.. — MockBa: W3pgatenbcknn Jom MUCuC, 2017.
— 67 c. — ISBN 978-5-906846-68-6. — TekcT: anekTpoHHbIn // Lincdposon
obpasoBaTtenbHbIv pecypc IPR SMART: [canT]. — URL:
https://www.iprbookshop.ru/78551.html

HoBuxoB, ®@.A. /luckperHas maTeMaTuka s mporpaMmMucToB [Tekcrt]: yueb. mocobue
s ctya. By3os/ @.A. HoBukos.- CIIG.: ITutep, 2001.- 304 c.

[Topomenko, E. H. CoopHuk 3a1au o TUCKpETHONW MaTeMaTtuke: yueOHoe mocooue / E.

H. Iopomenko. — 2-¢ u3n. — HoBocubupck: HoBocuOupckuii rocyaapcTBEHHBIN
TexHudyecknii yHusepcurer, 2018. — 132 ¢. — ISBN 978-5-7782-3562-5. — Tekcr:
AJIEKTPOHHBIN // DnekTpoHHO-OubOaHoTeuHas cucrema IPR SMART: [caiit]. — URL:

https://www.iprbookshop.ru/91418.html

CenmoBa, H.A. JluckperHas MareMmarTvka. 3aJauyd  TOBBIIIEHHON  CJIOXKHOCTH
[DnexTpoHHBIN pecypc]: TpaKTHUKyM IS TOATOTOBKM K HMHTepHeT-dk3ameHy/ H.A.
CenoBa, B.A. CenoB. — DnexTpoH. TekcToBble JaHHbIe. — CapatoB: Al [lu Op Menua,
2018. — 97 c. — 978-5-4486-0133-0. — Pexxum nocryna: http://www.iprbookshop.ru
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7.2. [lepeyenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTH «HTepHeT»
1. Dnextponno-6ubauoreunas cucrema IPR SMART URL: https://www.iprbookshop.ru/.

7.3. UndopManoHHble TeXHOJIOTHH, JTULIEH3MOHHOE IPOrPaMMHoOe obecrieyeHue

JIMeH3noHHOE MPOrpaMMHOE 00SCITCUCHHE PexBU3HTHI TUIICH3UI/ TOTOBOPOB

Microsoft Azure Dev Tools for Teaching Wnentudukarop noxnucuuka: 1203743421
1. Windows 7, 8, 8.1, 10 Cpok nerictBust: 30.06.2022

2. Visual Studio 2008, 2010, 2013, 2019

5. Visio 2007, 2010, 2013 (TpoIeHHE TTOITUCKH )

6. Project 2008, 2010, 2013
7. Access 2007, 2010, 2013 u T. 1.

MS Office 2003, 2007, 2010, 2013 Ceenenus 00 Open Office: 63143487,
63321452, 64026734, 6416302, 64344172,
64394739, 64468661, 64489816, 64537893,
64563149, 64990070, 65615073

JluneHsus 6eccpouHas

Antuupyc Dr.Web Desktop Security Suite JIutieH3noHHbBIN cepTUdUKAT
Cepuitabiii Ne 8DVG-VI6F-H8S7-NRBC
Cpoxk geictBus: ¢ 20.10.2022 1o 22.10.2023

KoncynpranT [lnroc Jorosop Ne 272-186/C-23-01 ot 20.12.2022 1.

Hudposoii 00pa3oBaTenbHbIN pecypc JIuuensuonnsiit joroop Ne 9368/2211 ot

[PRsmart 01.07.2022 r. Cpoxk nevictBus: ¢ 01.07.2022 no
01.07.2023

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JJUCLHUIIJINHbI
8.1. TpeGoBanus kK ayTUTOPUAM (MOMeIIEHUAM, MeCTaM) /IJIsl IPOBeAeHUs 3aHATHI

1. YueOHasi ayauropus JAJis1 NPOBeeHUs 3AaHATHI JIEKIIMOHHOTO THIIA.
Crienmanu3upoBaHHas MeOeb:

Kadenpa nacronpHas - 1t., naptsl - 151mT., crynes - 40mwT., focka - 111T., CTON NpenoaaBaTebCKUil -
2mT., mKad KHIKHBIA ¢ TIOJIKaMH - 1mIT., mKad IByXIBEpHBIH - 1mT., 1a0. cTom - 1mT.

Habop 1eMOHCTpallMOHHOTO 000PYI0BaHUS U Y4eOHO-HATJISIHBIX TOCOOUH, 00eCTICYMBAIOIINX
TEMaTU4ECKUE WLTIOCTPALUH:

Hacrennslii 3kpan -1

IIpoexrop -1

HoytOyxk -1

2. YueOHasi ayauTopusi [Jis TPOBeJeHHUS 3aHATHH CEMHHAPCKOr0 THIA, KYPCOBOIO
NPOEKTHPOBAHMS (BBINOJHEHUSI KYPCOBBIX paldoT), IPyNNOBbIX M HWHIMBUAYAJIbHBIX
KOHCYJIbTALUMM, TEKYLEro KOHTPOJISl U IPOMEKYTOYHOM aTTeCTalluu.

Criennanu3upoBaHHas MeOeIb:

Crou mpemnoaaBaTeNbCKuii - 11IT., KOMIBIOTEPHBIEC CTOJIBI - 10MIT., MAPTHI - 7IIT., CTYbS - 241IT., TOCKa
MenoBas - 1mT.

Texauueckue cpeacTBa 00yueHHs, CIyXKalie A MpelocTaBieHus yueOHol nadopmanyn 60abIIon
ayTUTOPHH:

[lepconanbHslii kKommnbioTep -10 mT

OKpaH HaCTEHHBIN PyJIOHHBIN — 1 ImT.

3. llomemenne I CAMOCTOSATEJIBbHOM PadoThI.
OT,I[CJ'I O6CJ'Iy>KI/IBaHI/I$I II€4YaTHbIMHU U3 JaHUAMU
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CrenuanusupoBanHas Mebenb:Paboune ctonslr Ha 1 Mecto — 21 mT.Crymess — 55 mr. Habop
JEMOHCTPALMOHHOTO 000pYyNOBaHUS M y4yeOHO-HArIAOHBIX MOCOOMH, 00eCeunBarOIUX TeMaTHUECKHIE
WUTIOCTPALIMU: 9KpaH HAaCTeHHBIN — 1 mIT.

IIpoekrop — 1mt. HoytOyx — 1mIT.

WndopmanmonHo-Onbanorpaguyeckuii oTaem.

Crnenmanu3upoBaHHas MeOCIIb:

Pa6oune cronsr Ha 1 mecTo - 6 mT. CTynps - 6 mIT.

KommnbrorepHas TexHHKa ¢ BO3MOKHOCTBIO TIOAKIIIOUEHHUS K ceTH « HTepHeT» 1 obecriedyeHneM A0CTyma
B AJIEKTPOHHYIO HHPOPMANIMOHHO-00pazoBaTensHyo cpeny PI'BOY BO «CesKasl'A»:

ITepconanbrerit kKommetotep — lmT. Ckanep — 1 mt. MOY — 1 mrt. OTaen o0CIyKUBaHUS dIEKTPOHHBIMU
n3ganusmu Criennain3upoBaHHass MeOelb:

Paboune cronsl Ha 1 Mecto — 24 wt. Crynes — 24 wr.

Habop nemoHCTparmoHHOTO O0OOpPYIOBaHUS M YYEOHO-HATTIATHBIX TIOCOOMH, 00ECTIeUnBaAIOIINX
TEeMaTHYECKUE WIUTFOCTPAIIIH:

WnrepaktuBHas cucrema - 1 mr. Monutop — 21 mT. CereBoii TepmuHan -18 mr. IlepcoHanbHBIM
komnbroTep -3 mT. MOV — 2 1. [lpunrep —1mt.

4. Ilomemenue st XpaHeHHA W NPOPUIAKTHYECKOr0 O0O0CITY:KUBAHUS Y4eOHOro
o0opynoBaHusl.

CrneuunanusupoBannas mebenb: llkad — 1 mT., cTyn -2 mwT., KPEecio KOMIbIOTEpHOE — 2 IIT.,
CTOJI YIJIOBOM KOMITBIOTEPHBIA — 2 IIT., TyMOOYKM C KIOYOM — 2 1mT. Y4eOHOe mocoOue
(mepcoHanbHBIM KOMITBIOTEP B KOMILIEKTE) — 2 MIT.

8.2. TpeOoBaHusi K 000pPY10BAHUIO PA00YMX MECT MPenoaaBaTeis U 00y4arInXCcst
Pabouee mecTo npemnoaBatesi, OCHAIIEHHOE KOMITBIOTEPOM.
PaGoumne mecta 0Oydaromuxcs, OCHaIIEHHbIE KOMIBIOTEPAMH.

8.3. TpeOoBaHus K cienMAJIU3MPOBAHHOMY 000PY/10BAHUIO - HET
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9. OCOBEHHOCTH PEAJIM3ALIIUU JUCHUIIJIMHBI J151 THBAJINI0OB U JIMIL C
OI'PAHUMYEHHBIMU BO3MOKHOCTAMMHU 310POBbs

Jns obecrieueHus: o0Opa3oBaHMA HWHBAIUAOB M OOYyYalOMIMXCS € OrpaHHYEHHBIMH
BO3MOXKHOCTSIMH 3JI0pOBbsl pa3pabaTbiBaeTcsi (B Cilydae HEOOXOAMMOCTH) aJalTHUPOBAHHAS
oOpa3oBaTenbHasl MPOrpaMMa, MHJIUBUAYAIbHBIA y4eOHbIM MJIaH C Y4eTOM OCOOEHHOCTEeH HX
MCUXO(U3MUECKOTO Pa3BUTUS U COCTOSHUSL  3JI0pPOBbS, B YacCTHOCTH IpPUMEHSETCS
UHIMBUAYAIBHBIA MMOAXOJ K OCBOSHHIO JWUCIUIUIMHBI, MHIUBUAyaJIbHbIE 3aJaHUs: pedepaTsl,
MUCbMEHHBIE PadOThl M, HA00OPOT, TOJILKO YCTHbIE OTBETHl U JHAJOTH, WHIUBUAYaJlIbHbIE
KOHCYJIbTAllMM, HCIHOJb30BaHWE JUKTOGOHA M JPYIMX 3alUCBIBAIOUIMX CPEACTB IS
BOCITPOMU3BEICHNUS JEKIIMOHHOTO M CEMUHAPCKOI0 MaTepuaia.

B menmsx oOecneueHuss o0OydyaroOlMXCsl HHBAIWAOB U JIMIl C OrpaHUYEHHBIMH
BO3MOXXHOCTSIMU ~ 3/I0pOBbsI  KOMIUIEKTyeTcss (OHJI OCHOBHOM yueOHOW JHTepaTypoH,
aJIalITUPOBAHHOM K OrPAaHMYEHUIO DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB, AOCTYH K
KoTopbiM opranuzoBan B BUIl Axagemun. B OuGnmoreke mnpoBOASTCS HWHAMBUAYAITbHBIE
KOHCYJIbTAllUMU I JAHHOW KAaTerOpHHM I0JIb30BaTEIIEH, OKA3bIBAETCS IIOMOILb B PETUCTPALUU U
UCIIOJIb30BAaHUU  CETEBBIX U  JIOKAIBbHBIX D3JEKTPOHHBIX 00pa3oBaTENbHBIX PECYpPCOB,
IIPEIOCTABIIIOTCS MECTA B YUTAIILHOM 3aJI€.
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IIpunoxenue 1

®OH/]] OLIEHOYHBIX CPEJICTB

10 JNCHUITIINHC HI/ICerTHaSI MaTEMATHKA
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1. MHACIIOPT ®OHJJA OHEHOYHbBIX CPEACTB 1O JUCIUIIJIMHE

BI/ICK[QGTHaﬂ MareéMaTukKa

1. KOMHeTeHHHI/I, (bopMupyeMble B IIPOIECCEC U3YUYCHUA TUCHUIIJIMHBI

WNupexc @opMyIupoBKa KOMIIETEHIIUU

OIlIK-1 CriocoOeH NMPUMEHSTh €CTeCTBEHHOHAYYHbIE U OOIICHH)KEHEPHbIC 3HAHWS,
METO/Ibl MATEMAaTUUECKOT'0 aHAJIM3a U MOJICITUPOBAHUSI, TEOPETHUECKOTO 1
HKCIIEPUMEHTAJIHLHOTO UCCIIEIOBAaHUS B TPOPECCHOHATBHON ACSITENILHOCTH.

2. Oranbl GopMHUPOBAHUS KOMIIETEHIMH B NPoOLecce 0CBOEHM S JUCHMILIIMHbI

OcHoBHBIMU 3TanamMu  (OPMUPOBAHMUS YKA3aHHBIX KOMIETCHIIMA TpU H3YyUYECHUH
0o0y4JaloImUMUCS  TUCUUIUIMHBI  SBJSIOTCA  IIOCJIENOBATEIbHOE HW3YUYEHHE COAEpPKATEIbHO
CBSI3aHHBIX MEXIy c000il pa3nenoB (TeM) ydeOHBIX 3aHATUN. M3ydeHHe KaXIoro pasueia
(TembI) mperonaraeT oBliaJeHue 00yJarIIMMHUC HEOOXOIMMBIMI KOMIIETEHITUAMH. Pe3yapTaT
aTTecTallid OOYYaroIIMXCS Ha Pa3jM4YHBIX dTanax (OPMUPOBAHUS KOMIIETECHIIUH MOKA3bIBACT
YPOBEHBb OCBOCHUS KOMIICTCHIINN 00yJatOIUMUCS.

OranHOCTh (POPMUPOBAHUS KOMIIETEHIIUH MPSIMO CBSI3aHA C MECTOM JUCIHILIAHBI B
00pa3zoBaTenbHON IPOrpaMMme.

Pazgennl (TeMbl ) AUCHHILTHHBI DopmMuUpyeMble
KOMIIeTeHIIMH (KOAbI)
OIIK -1
Pa3gen 1. MuoxectBa
Tewma 1.1 MuoxxectBa. Onieparyii HaJi MHOKECTBAMH. +
Tema 1.2 Jlornueckue 3aKOHbI HaJl MHOYKECTBAMHU +
Pazpgen 2. bunapHbele OTHOIICHUS
Tema 2.1 bunapusie otHomeHus. CBoiicTBa OMHAPHBIX +
OTHOIIEHUH
Pasnen 3. Oynkmus
Tema 3.1 ®yuknus. CBoMcTBa PYHKIHI +
Paznen 4. KomOuHaTopuka
Tema 4.1 Boi6opku. OcHOBHBIE (HOPMYITBI +
KOMOMHATOPUKH
Tema 4.2 bunom HeroToHa +
Tema 4.3 ®opMyabl BKIIOYCHUN-UCKITIOUCHUN +
Pazgen 5. PekyppeHTHBIC COOTHOIICHUS
Tema 5.1 JIuHelHbIe peKyPPEHTHBIE COOTHOIIICHHMS +
Tewma 5.2.Yucna PuboHauyn +
Paznen 6. Teopust rpadoB
Tema 6.1 OcHOBHBIE IOHSTHS TEOPUH TpadoB +
Tema 6.2 MaTpulibl, acCOIMUPOBAHHBIE C rpadom. +
Tema 6.3 MeTpruueckue XxapaKTepHCTHKH rpada. +
Tema 6.4 Oneparuu Hajg rpadaMu +
Tema 6.5 MluBapuanTsl rpada +
Tema 6.6 IlonsTue nepesa, Jieca, IapoCOYCTAHUS +
Tema 6.7 ®opmynsl Koanu u Kupxroda +
Tema 6.8 Anroputmsl [Ipuma u Kpackana +
Tema 6.9 DiisiepoBbl U TaMUJIBTOHOBBI I'padbl +
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OIIK-1 Cnoco0eH NMpUMeHSITh €CTECTBEHHOHAYYHbIe M OOlIeMH:KEHEePHbIe 3HAHMS, METOJbl MATEMATHYECKOT0 AaHAIU3a U MO/1eJIMPOBAHUS,
TEOPETHYECKOI0 H IKCINIEPHMEHTAJIbHOI0 HCCJIEIOBAHNS B MPo¢ecCHOHATBHOM J1eSITeJIbHOCTH

Unjmkatopsl OCTHACHHUST KpHTepHH OLIeHHBAHNS Pe3yJILTATOR 0GydeHus] Cpe/IcTBA OUeHUBAHMSI PE3yJTLTATOR
KOMIIeTeHLINH 00y4eHust
Hey/I0BJIETB Y/IOBJIETB X0poo OTJIHYHO Texymuii TpomexyTouHas
KOHTPOJIb aTTecTanus

OIIK-1.1.  Hcnons3yer | He 3naet ocHoBHBIX JleMoHCTpHpPYET JleMOHCTPHPYET 3HAHUS PackpbiBaeT monHoe KourpornbHbie 3auer
SHAHMSL OCHOB | MOHATHIi, IPHHIMIIOB M | 4YacCTHYHbIE 3HAHUS | OCHOBHBIX MOHSTHH, COJIEPIKAHKE OCHOBHBIX | BOIPOCEHL

METO/IOB HCTIONIb3YEMBIX | OCHOBHBIX MOHSTHH, | TPUHIUIIOB U METOJIOB MOHATHI, MPUHIUIIOB U | TECTHPOBAHKE
MaTeMaTHKHU, buzukw,

. B TEOPUH MHOKECTB, OPHHIMIIOB U METOJOB | UCHOIB3YEMBIX B TEOPUU METOJIOB HUCIOJB3YEMBIX

BBIMHUCIIUTCIIBHON Teopuu rpados, UCIIONb3yEMbIX B TEOPHHU | MHOKECTB, TeOpUH Ipados, B TEOPMH MHOXKECTB,
TEXHUKU U | KOMOMHATOPHKH MHOKECTB, TEOPHHU | KOMOMHATOPHKH Teopuu rpados,
MPOTPaMMHUPOBAHUS ISt rpagos, KOMOMHATOPHKH
pELICHUS] TIOCTaBJICHHBIX KOMOMHATOPHKH .
3a1a4.
OIIK-1.2. Hcnone3yer He ymeer u He roTOB He YBEpEH B | YMeeT mpuMeHsATh npaBuna u | ['oToB u ymeer KontpornbHble 3auer
NPUHIMIB M MeTOjpl | PHMCHATH IpaBiia u NpUMEHEHUU TPaBUI U | (POPMyJIBI KOM6HHaTORHKH; OPUMEHSTH TPABUIIA U BOIIPOCE,

(bopmyibl bopmyn peuath nuHelHsle | HOpMYITBI TECTUPOBAHME,
TEOPHH KOMOMHATOPHKH _ ) _ )

KOMOUHATOPHKHY; KOMOWHATOPHKHY; PEKYppPEHTHBIE  YPABHEHHUS; | KOMOUHATOPHMKK; PEIIATh | HHIMBUIyaTbHbIE
H MX IPUMEHCHUA I | pemars nuneitnsie peleHuu JUHENHBIX | HAXOJUTH OCHOBHBIE | JIMHEHHBIE 3a1aHus K
HUCCIIEA0OBAHUS B | peKyppeHTHBIE PEKYPPEHTHBIX XapakTEePUCTHKY TPadoB . PEKyppEHTHEIE TIpaKTHICCKIM
npodeccHoHaTBHOM ypaBHEHHS; HAXOIHUTh ypaBHEHHif; ypaBHEHHS; HAXOIHUTH SAHATHAM
NESITeIbHOCTH OCHOBHBIE HAXOXIEHUH OCHOBHBIX OCHOBHBIE

XapaKTEPUCTHKH XapaKTepUCTHK rpados XapaKTEPUCTHKH

rpadoB . rpadoB .
OIIK-1.3. Amnanusupyer He Bnageer ocHOBHBIMU HactuuHo Biajieer Brnaneer ocHOBHBIMU Jemonctpupyer Bianenre | KoHTponbHbIE 3auer
- MHTEpIpeTHpyeT | MPHEMaMH petieHis OCHOBHBIMH TIPUEMAMH | TIPUEMAMH PELICHUS 33124 OCHOBHBIMH TIPUEMAMH BOIIPOCE,

3a/1a4 KOMOMHATOPUKH, | PEIleHus 3a1au KOMOWHATOPHKH, OCHOBHBIMU | PEIIeHUs 3a1au TECTUPOBAHME,
pemieHus B obOnacTw

OCHOBHBIMH METOJIAMHU KOMOUHATOPHKH, METOJIaMH PELIEHHS KOMOUHATOPHKH, VHJMBH/Ty QJTHHBIE
MaTeMaTHICCKOTO PELIEHNS TMHEHHBIX OCHOBHBIMHM METOJaMH | JIMHEWHBIX PEKYPPEHTHBIX OCHOBHBIMHU METOJIAMH 3a1IaHAs K
aHaiausa U | peKyppeHTHBIX PpeLICHHs TMHSHHBIX ypaBHEHUIA; IpUEeMaMHU PpELICHHS TMHSHHBIX TIpAKTHICCKIM
MOJIETTUPOBAHUS YPaBHEHWUIL; IPHEMAMH | PEKYPPEHTHBIX PAaCIO3HABaHWS OCHOBHBIX PEKYPPEHTHBIX SAHTIGIM

pacro3HaBaHus YPaBHEHWIL; IPHEMAMH | XapaKTEPHCTHK U BUJIOB yPaBHEHWIT; IPHEMAMH

OCHOBHBIX pacro3HaBaHus rpaos pacro3HaBaHus

XapaKTEPUCTHK U BHAOB | OCHOBHBIX OCHOBHBIX

rpaos XapAKTEPUCTHK U BHJIOB XapAKTEPHCTHK U BUJIOB

22



http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html
http://www.iprbookshop.ru/71561.html

rpaos rpaoB

3. I/IHIII/IKaTOPLI JOCTHKCHUHA KOMHeTeHHHﬁ, (l)Ole/lpyeMbIX B IIpouecce U3y4eHusl TUCIHUIIJIHHBI
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10.
11.
12.

13.
14.
15.
16.

17.
18.

4. Kommjiekr KOHTPOJIbHO-OLCHOYHBIX CPEACTB MO TUCHUIIJINHE
«I[I/ICerTHaH MaTEeMaTHKA»

Bonpocsl k 3auery
0 JUcUMILIMHE [[ucKpeTHas MaTeMaTuKa

MmuoxectBa. CrocoObl 3amanusi MHOkecTB Omepamuu Haja MHOXKecTBamH JlekapToBo
IIPOU3BEICHNE MHOMKECTB.

bunapusie otHOmeHus. CBocTBa OMHAPHBIX OTHOIICHHUH. OTHOIIIEHNE YKBUBAJICHTHOCTH.
Oynkuun. CIOpbeKTUBHBIC, UHBEKTHBHbIE M OMEKTHBHBIC (QyHKUUHU. CroxHas (QyHKUUS,
obpatHas QyHKIHS.

OcCHOBHBIE MOHATHS KOMOMHATOPUKHU. BBIOOPKU: yIOpsI0YeHHbIE 1 HEYHOpPsI0UeHHbIE, 03
IIOBTOPEHUH M C MOBTOPEHUSAMH. Pa3MmeleHus, NepecTaHOBKH, COYETaHUS U (POPMYJIbI
II0JICYETA UX KOJIUYECTBA.

bunom HrroTtona. OcHOBHBIE 3JeMEHTapHbIe (OPMYJIBI MOJCYETa YHUCIA Pa3IAYHBIX
koMOuHarmii. IlpaBuino npousBeneHUs, MpPaBUIO CyMMbl M HMX 0000meHus. CBoicTBa
OMHOMUAIBHBIX KO (PUIIHEHTOB.

@opMyIbl  BKIIOYEHHS-UCKIIOUEHUs. PekyppeHTHble cooTHomeHus. Yucna Pubonayuw,
yucna Karanana.

Onpenenenue rpada u ero rpaduyeckoe mnpexacraBieHue. [loHATHE WHIMIECHTHOCTH H
cMexxnocTu. OnpeneneHue rpadoB: MOJTHOTO, IBYAOIBLHOTO, 3Be3/bl. MI3oMopdu3m rpados.
@DopMyJIbl TO/ICYETA YUCIIO IOMEUEHHBIX U HETOMEYEHHBIX TpadoB.

Yactu rpada: noarpad, cyrpad. MapmipyTsl, Henu, HUKIbI, KOMIOHEHTHL. OrmpeneneHue
CBSI3HOCTH Tpada.

Crenenn BepmnH rpada. Teopema o uuciae BepmIMH HeueTHOW creneHu. Jlemma o
PYKOIIOXKATHUSAX.

OpuentupoBaHHble rpadsl U MyJabTUTpadsl. OnpeneaeHre OCHOBHBIX MOHSITHM.

Martpuiipl, accounupoBaHHble ¢ TpadoM. Omnpenenenue nsomoppusmMa B TEPMUHAX MATPHIL.
Metpuueckue xapakTepucTuku rpadoB. OrmnpeneneHHe pacCTOSIHUS, SKCIEHTPUCUTETA,
IMaMeTpa, paJuyca U IeHTpa rpaga.

Onepauun Haa rpadamu. JonomnutensHblii rpad. CraruBanue pebpa. Pacuienienue
BepIIMH. Packpacka BEpIIUH.

WNuBapuantel rpada. BekTop creneneil. Uncio BHEIIHEW yCTOWIMBOCTH (TUIOTHOCTH) Tpada,
YHUCJIO BHYTPEHHEH yCTOMUMBOCTH (HEMJIOTHOCTH) rpada. Xpomarudyeckoe uucio. Hucio
KOMIOHEHT cBs3HOCTH. Kinka u yncno Xansurepa.

Jepesbst u neca. OctoB MUHMMaIbHOTO Beca. AnroputM IIpuma n Kpackana.

PeGepnsbie nokperTus. [lapocoueranws.

O6xox51. Ditnepossl rpadsl. Teopema Ditnepa. Anroputm Driepu.

["amunbTOHOBBI Ipadbl. JlocTarouHble YyCIIOBUS TaMUIBTOHOBOCTHU:TEOpEMa XBaTaia,
teopema Ope, Teopema Jlupaka, reopema Tara.
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KonTpoJibHBIE BOIPOCHI

MO JUCIHUITIIIMHE I[I/ICKpCTHa}I MaT€MaTHUKa

Bomnpocs! k pazneay 1-3.
1. MuoxectBa. CriocoObI 3a1anus MHOXKeCcTB Onepaiuy HaJ MHOKeCTBaMHU J{ekapToBo
IPOM3BEAECHNE MHOXKECTB.
2. bunapusie otHomeHus. CBoiicTBa OMHAPHBIX OTHOUIEHUH. OTHOILICHHE
9KBHUBAJIEHTHOCTH.
3. ®ynkuuu. CIopbeKTHUBHbBIC, UHBEKTUBHBIC U OMeKTUBHBIC PyHKINU. CrokHas QyHKIUS,
obpatHas QyHKIHS.

Bomnpocsl k pa3neny 4.

1.

OcCHOBHBIE IOHATHSI KOMOMHATOPUKHU. BBIOOPKH: yIOPSIOUCHHBIE U HEYIIOPSI0UYEHHBIE,
06e3 NOBTOPEHH M C MOBTOPEHUSAMH. Pa3melieHHs, MEepecTaHOBKH, COYETAHUS U
(bopMyJIbl IOACYETA UX KOJINYECTBA.

bunom HprotoHa. OcHOBHBIE 3yieMEHTapHbIE (OPMYJIBI MOJACYETA YHCIA PA3TUUYHBIX
koMOuHauwmii. [IpaBuno npousBeneHus, MpaBuwiIo CyMMbl U UX 00o0OuieHus. CBoicTBa
OMHOMMATBHBIX KO3(pPULIMEHTOB.

Bomnpocs! k pa3ageay S.

1.

@opMynbl  BKIIOYEHUS-UCKIIOUEHUs.  PexkyppeHTHble  cooTHomieHus.  Ywucna
®ubdonayuy, yncia Karanana.

Bomnpocsl k pa3geny 6.

l.

10.
11.
12.
13.

Omnpenenenne rpada u ero rpaduueckoe npeacrapienue. [loHATHEe UHIIMICHTHOCTH U
cMexxHocTd. OmnpezeneHre TpagoB: MOJTHOTO, ABYJIOJIBHOTO, 3Be3fbl. M3omopdusm
rpadoB. @opmyIibl OICYETA YUCIIO TOMEUYEHHBIX U HEMIOMEUEHHBIX IpadoB.

Yactu rpada: mnoarpad, cyrpad. MapmipyTsl, LENH, UKL, KOMIIOHEHTHI.
Ompenenenue cBI3HOCTH Tpada.

Crenenn BepumnH rpada. Teopema O 4yuciie BepLIIMH HedeTHOW creneHH. Jlemma o
PYKOTIOXKATHSIX.

OpuenTtupoBanHbie Tpadsl 1 MyIbTUTpadbl. OnpeneieHue OCHOBHBIX MOHITHH.
OpuentupoBaHHble rpadsl U MyJabTUrpadsl. OnpeneneHne OCHOBHBIX MOHSITHH.
Martpuipl, acconuupoBaHHble ¢ rpadom. OmnpezneneHue uzomopdpusMa B TEpMHUHAX
MaTpHIL.

Mertpuueckue xapakTepucTuku rpagos. OnpenesneHue pacCTOsIHUS, SKCLEHTPUCUTETA,
IMameTpa, paJuyca 1 LeHTpa rpada.

Omnepanuu Han rpadavu. [onomuurensHsiil rpad. CraruBanue pebpa. Pacmierienue
BepluH. Packpacka BepIINH.

WNuBapuantel rpada. Bektop cremeneii. Unucno BHEMIHEW yCTONYMBOCTH (IJIOTHOCTH)
rpada, 4YMCIO BHYTPEHHEM yCTOMYMBOCTH (HEIUIOTHOCTH) rpada. XpomMaTHueckoe
yucio. Yueno KoMIoHeHT cBa3HocTu. Knnka u uncno Xansurepa.

Hepesbst u neca. OctoB MUHUMaIbHOTO Beca. Anroputm IIpuma u Kpackana.

Peb6epnbie mokpsiTHs. [Tapocoueranust.

O6xoxs1. Ditnepossl rpadbl. Teopema Diinepa. Anroputm Driepu.

I'amunbToHOBBI Tpadsl. JlocTaTouHble YCIOBUS FaMHJIBTOHOBOCTH: Teopema XBartaia,
teopema Ope, Teopema [[upaka, Teopema Tarta.
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NuauBuayajibHble 3a1aHUsl AJI NPAKTHYECKUX 3aHATHI

MO JUCIHUITIIIMHE I[I/ICKpCTHa}I MaT€MaTHUKa

3ananue 1. Onepauuu HajJg MHOKeCTBAMH

B-1.

JlaHbl MHOKECTBA: OnpenenuTs MHOKECTBA:
A={12345678} =ADB;‘
B=1{3,4,5,6,9,10,11, 12}; D,=C\(4 E B),
Cc=1{5,6,7,8,9, 10, 13, 14}. D=D,"  D,.

B-2

JlaHBI MHOKECTBA: OnpenenuTh MHOKECTBA:
A={1,2,3,4,5,6,7, 8}; =AQBQC;
B=1{3,4,5,6,9,10,11, 12}; D,=(AEB)\C;
Cc=1{5,6,7,8,9,10, 13, 14} D=D, D,.

B-3

JlaHBI MHOKECTBA: OrnpenenuTh MHOKECTBA:
A={1,2,3,4,5,6,7, 8}; =C\B;
B=1{3,4,5,6,9,10, 11, 12}; D,=A4C B;
C=1{5,6,7,8,9,10, 13, 14}. D=D,’ D,.

B-4

JlaHBI MHOKECTBA: OnpenenuTh MHOXKECTBA:
A=1{1,2,3,4,5,6,7,8}; =A\B;
B=1{3,4,5,6,9,10, 11, 12}; D,=BCC;
C=1{5,6,7,8,9,10, 13, 14}. D=D," D,.

B-5

JlaHbI MHOXECTBa OrnpenenuTs MHOXKECTBA:
A=1{1,2,3,4,5,6,7, 8}; =B\ C;
B=1{3,4,5,6,9,10,11, 12}; D,=ACC;
C=1{5,6,7,8,9,10, 13, 14} D=D,"  D,.

B-6

JlaHbI MHOXKECTBA OnpenenuTs MHOXKECTBA:
A={1,2,3,4,5,6,7, 8}; :A\C; . )
B=1{3,4,5,6,9,10, 11, 12}; D,=(AEBEC)\(4 E B),
Cc=1{5,6,7,8,9,10,13, 14} D=D,’ D,.

B-7

JlaHBI MHOKECTBa OrmpenenuTh MHOKECTBA:
A=1{1,2,3,4,5,6,7,8}; D, =B\ A4,

B=1{3,4,5,6,9,10, 11, 12}; D,=(A4CO)\B;
C=1{5,6,7,8,9,10,13, 14} D=D,  D,.
B-8

JlaHBI MHOXKECTBa OrnpenenuTh MHOXKECTBA:
A=1{1,2,3,4,5,6,7,8}; =C\4;
B=1{3,4,5,6,9,10, 11, 12}; D,=(ACB)\C;
C=1{5,6,7,8,9,10, 13, 14} D=D,’ D,.

B-9

JlaHbI MHOXKECTBA OnpenenuTs MHOXKECTBA:
A=1{1,2,3,4,5,6,7, 8}; 1=ADC;
B=1{3,4,5,6,9,10,11, 12} D,=(BCO)\4;
C=1{5,6,7,8,9,10,13, 14} D=D,"  D,.

B-10.
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I[aHLI MHOXCCTBA: OHpCI{eJ’II/ITL MHOXECTBA:

(1,2,3,4,5,6,7,8}; D/=BDC;
(3,4,5,6,9, 10, 11, 12}; D,=A\(BE O);
{5,6,7,8,9, 10, 13, 14}. D=D,’ D,

3aganue 2. Komonnatopuka. Pemiurs 3axauy.

B-1. Ha mkonpHBIH Bedep TaHIEB cobOpanuch pedsta 9-x, 10-x m 11-x kmaccoB. Bectu
xopoBoja mnpuriamarTcs 10 mkoabHUKOB. CKOJBKMMHU CIOCOOaMH MOXKHO COCTaBUTH
XOPOBOJI IPHU YCJIOBHH Y4aCTHsl B HEM XOTsI Obl OHOTO OJIMHHAANATUKIacCHUKA? (55)

B-2. Ha crynenueckuii Be4ep cOOpaIuCh FOHOIIN U ACBYIIKU 8 (haKylIbTETOB YHUBEPCUTETA
(B TOM ymclie MaTEMaTHYECKOro u (uiaojgorudeckoro). [ MCOTHEHUST HAPOAHBIX TaHIEB
npuriamatorcs 10 oOyyaronuxcs. CKOJIBKMMHU CIIOCOOaMH MOXKHO BbIOpaTh 3Ty IECATKY IpU
YCIIOBUU Y4acTHsi B HEH XOTs Obl OJHOTO OOYYarolerocsi MareMaTH4eCKOro U XOTS Obl
OJIHOTO O0yuaromnierocs: puionorndeckoro gakynprera? (6435)

B-3. Ha Bcemupssblii decTuBanb MOJIOASKH MPUOBLIA MOJOEKb MATH KOHTHHEHTOB MUpA.
Bo3nukina HE00X0AMMOCTh OPTaHU30BATh JENETallui0 U3 BOCBMHU TPEACTABUTENECH pa3HBIX
CTpaH JJsl OIJIalleHHs] KJIATBBI OopioB 3a MHp. CKONBKUMHU CIIOCOOAMU MOXHO OBLIO
00pa3oBaTh JeJIEralfio MpU YCIOBUU y4acTHs B HEW MpEACTaBUTENEH BCEX KOHTUHEHTOB?
(35)

B-4. B racrtpoHoMe uMeOTCs KOH(EThl Tpex HauMeHoBaHW. KoH(eTsl ymakoBaHbl B
KOPOOKHU TpeX BUIOB — JUIsl K&KJOTO HAUMEHOBaHMsI CBOSI KOpoOka. CKOJIBKUMHU criocobaMu
MOJKHO 3aKa3aTh Ha0op U3 mATh KopoOok? (21)

B-5. CKOJIBKO aBTOMAIIMH MOJHO 00eCceYnTh 6-3HauHbIMU HoMepamu? (10°)

B-6. CkobKO 5-3Ha4HBIX YMCEN MOXHO 00pazoBath u3 1udp 0 u 1? (16)

B-7. B oxgHOoM rocymapcTBe (CKa304HOM) HE HaiiieTcsi IBYX 4elOBEK, Y KOTOPBIX OKa3alcs
Obl OIMHAKOBBIN cocTaB 3y0OB: MO0 Yy HUX pa3HOE YHCIIO 3y0oB, MO0 3yOOB HET B pa3HBIX
Mectax. OueHuTe HaMOONBIIYI0 YHCIEHHOCTh HAcelIeHHs B HITOM TOCYAAapCTBE, €CIIU
MaKCUMAaJILHOE YHMCII0 3y00B y oaHOro denoseka 32. (He Gonbre 232)

B-8. Cxonbkumu crioco6amu MOKHO OTOCJIAaTh 6 MUCEM Pa3HBIM aJipecaTram, €clid UX OyayT
pa3HOCUTH 3 Kypbepa M 3apaHee H3BECTHO, KAKOMYy Kypbepy KakKoe€ JOCTAHETCSl MUCBMO?
(729)

B-9. Uetbipe oOywarommxcsi caalT dk3aMeH. CKOJBKO MOXET OBITh BapHaHTOB
pacnpe/iesieHus OLIEHOK, €CJIM U3BECTHO, YTO TaK MJIM MHAYe Bce OHM dk3aMeHbl caanu? (81)
B-10. Tpu mapHs 1 TpH IEBYIIKUA PELIWIN MOCTIE OKOHYAHUS IIKOJIBI IIOCTYIUTh Ha paboTy B
CBOEM pOJIHOM ropoje. B ropone umerorcs 3 3aBoja, Ha KOTOpble OEpPYT TOIBKO MY>KUHH, 2 —
r7le HYXXHbBI JKEHIIMHBI U 2 — KOTOpbIe NPUHUMAIOT Ha PAa0OTy W MYXKYMH M SKEHIIWH.
CKOJBKMMHU CIIOCOOAMU MATh BBIMTYCKHUKOB MOTYT pacHpelesUThCs MO 3aBojaM ropoja?

(2000)

3ananue 3. PekyppeHTHbIE COOTHOIIEHUS

Haiitn pemenue peKyppeHTHOTO COOTHOIIECHMS.

B-1. u,,, =7u,,, - 6u,; u, =3, u, =8.

B-2. u,,, =8u,, - 16u,; u, =0, u, :Sation.?: .
B-3. u,,, =12u,,, - 20u,; u, =10, u, =76 .
B-4. u, ., =3u,,, +18u,; u, =8, u, =-30.

B-5. u, =5u, - 6u,,; u, =2,u, =10.

B-6. u ., =4u

B-7. un+2

- 3u,; u, =10, u, =16.
-4u; u, =2,u, =6

n+2 n+l

=4u

n+l
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B-8. 9u
B-9. 2u

B-10. u,,, =u,,, +6u,;

no

=-u,, - 2u,

no

u, =3, u, =5.

n+2

n+2 :3ul1+1 - un; ul :27 u2 :4

u, =0, u, =1.

3ananue 4. Teopus rpados.
B mpousBompHOM cBsizHOM Tpade G =(V,E), |V‘ =10,

E| =20y xortoporo peGpa e =(u,v)
degu +degv

HOJl(degu,degv)’

a) MUHUMAaJIbHOE OCTOBHOE JIEPEBO C MOMOIIBI0 anroputma Kpackana;

0) MUHUMAaJIbHOE OCTOBHOE JEPEBO C MOMOIIBI0 anroputMma Ilpuma;

B) COCTaBUTh MATPUILy CMEKHOCTH U MaTPUILy MHIIUJECHTHOCTH;

I') BEIYUCIUTD PainycC U TuameTp rpada, ykasars IeHTpaJbHbIE U epuepruitHbIe BEPIIMHEI,

) IOCTPOUTH TOTIOJTHEHHE Ui JaHHOTO Tpada;

€) HaliTh Bce WHBAapWaHTHI Tpada (BEKTOp CTemneHel rpada, YUCIIO BHEUTHEH yCTOWYHBOCTH,

YUCJIO BHYTPEHHEW YCTOMYUBOCTH, XPOMATUUECKOE YHUCIIO, YUCIO KOMIOHEHT CBSI3HOCTH, YUCIIO

Xansurepa);

’K) HallTU HE MEHEee TPeX MapOCOYETaHUN;

3) IPOBEPUTD, ABIISETCS JIU JaHHBIN Tpad 3MIEpOBbIM, €CIIH J1a, TO TAUTH SIJIEPOB LIUKII;

W) SBISETCS JIM JIaHHBIA Tpad TaMUIBTOHOBBIM, MPOBEPUTH OJHO U3 JOCTATOYHBIX YCIOBUM

raMIJIETOHOBOCTH rpada.

HaWTH:

B3BCIIICHBI UHCIIaMU W(e) =
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TecroBbIie BOIIPOCHI U 3aJaHUA
1O JUCLHUITIINHE Z[I/ICKPCTHaH MaT€eMaTuKa

1. 1. Ckompkumu croco0aMyu MOXKHO BBIOpaTh 3 pasIWYHBIX KapaHJalla W3 WMEIOIIHMXCS S
KapaHJallel pa3HbIX LIBETOB?

1. 10

2.5

3.20

4.15

2. CKONBKO Pa3IMYHBIX YETHIPEX3HAYHBIX YMCENT MOXHO oOpazoBath u3 mudp 1, 2, ..., 9, ecnu
BCE IU(PPHI B KAKIOM YETHIPEX3HAYHOM YHCJIE Pa3TMIHbI?

1. 3000

2.120

3.3024

4. 81

3. CKOJBKO pazIUYHBIX HAOOPOB MO 8 MUPOXKHBIX B KAKIOM MOXKHO COCTaBUThH HCIONb3Ys 4
copTa MUPOKHBIX?

1.32

2.165

3.16

4. 64

4. BykBel a30yku Mop3e 00pa3yloTcsi Kak MOCIeAOBaTeIbHOCTh TOueK M THpe. CKOIbKO
Pa3IUYHBIX OYKB MOHO 00pa30BaTh €CJIM MCIOIB30BaTh 5 CHMBOJIOB?

1.5

2.34

3.16

4.32

5. Ha nonxke ctosat 30 kHur. CKOJIBKUMH CITIOCOOaMHU MOXKHO UX Pa3MECTUTh?
1. 30!
2.29!
3. 28!
4.27!

6. B Baze crosT 10 kpacHBIX U 5 po30BBIX IBO3IUK. CKOJIBKUMHU CIIOCOOAMU MOKHO BBIOpaTh W3
Ba3bl [Th 'BO3JIUK OJTHOTO 1[BETA?

1.50

2.253

3. 105

4.25

7. HOCHeﬂOBaTeHBHOCTLIO duboHaYYH HA3LIBAETCS CIEYIOLIEE PEKYPPEHTHOE COOTHOLIEHHUE:
L. Uy U, TU,, U :13 u, =2
/g 1
= e 3
2. u, _a uu, ., U =lona n31
i=0
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3. u
4. u

=5u
=6u

n+2 n+l - 61/1", uZ :6’ u3 :10

n+2 n+l 91/1”, ul :1’ uZ :3

8. laubl MuokecTBa A={1,2,3.4}, B={2,4,5,6}. A EB Equation.3 pasHoO

9. lansl MHOXKECTBa B={3,5,7}, C={1,2,4,6}. C E B Equation.3 pasno

10. Jansl MuOkecTBa B={2,4,5,6}, C={1,3,5,6}. C (; B Equation.3 pasno

11. Jlansr MHOKecTBa A={1,2,3,4}, B={2,4,5,7}. A C B Equation.3 pasHO

12. Jlamsl MHOXecTBa A={1,2,3,4}, B={2,4,5,6}, C={1,3,5,6}. Halitu nexaptoBO (TIpsiMOE)
npoussenenue D’ C Equation.3 ,tme D =A4\B.

L. {(L1), (3,1), (1,3), (3,3), (1,5), (3,5), (1,6), (3,6) };

2. {(LD), (1,3),(3,3), (1,5), (3,5), (1,6), (3,6)};

3. {(1,3),(1,5), (3,5), (1,6), (3,6)};

4. {1,1,3,3,5,6};

13. Jauet mHOxectBa A={1,2,3}, B={2,4,5,7}, C={1,2,5,6}. Haiitu nexaptoBo (mpsiMoe)
npoussenenue D~ A Equation.3 ,tme D =C\B.

1. {1,2,3,6}

2. {(1,1),(6,1), (1,2), (6,2), (1,3), (6,3)}

i- %1(}1,1), (1,6), (1,2), (2,6), (1.3), (3,6)}

14. BuHapHBIM OTHOIIEHHEM MEXIYy O3JIEMCHTaMH MHOXECTB U Ha3bIBaCTCs JI000E
MMOAMHOYXKECTBO R MHOYKECTBa

1. AC BEquation.3 ;

2. AE BEquation.3 ;

3. A" BEquation.3 ;

4. A\BEquation.3 ;

15. Peanu3zanueil HEOpUEHTHUPOBAHHOTO Tpada cO MHOKECTBOM BepIIuH V 2{1,2,3,4Jl u pedep
E ={(1,2);(2,3):(2,4);(2,2)] smnsiercs....

1.

1 2
2.4 3
1 2
3.4 3
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16. Matpura cmexxHoctu rpada G, n300paxEHHOTO HA PUCYHKE, UMEET BHI. .. 1
a® 0 00
1. 31 1 0=
%0 1 0g
a® 1 00
C =
2.¢1 1 1=
g 1 04
@® 1 006
c -
3. 90 1 1=
%0 0 0g
a® 1 00
4. gl 0 1
%0 1 0g

17. I'pad G 3anaH cienyromiel MaTpUiield CMEKHOCTH:

@O0o1101000
Cooi111000~
Ctl 100000 1=
Gl 100001 0=
o1 0000 10z
g10000001_-
0001100 0.
800100100@
pamuyc (G) rpada paBeH

18. I'pad G 3anman cnenyroeid MaTpuLield CMEXHOCTH:
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10001010
Cio101000~
Co1 01001 0=
Coo1 0100 1=
GO 1o o101z
910001010_:
00100101 .
810011010@

Haiiti nuametp d(G) rpada.

19. Ilycte rpad G c n BepuMHamu siBisieTcs nepeBoM. Toraa: (BeiGepure mist G HeBepHOE
YTBEPKICHUE)

1. Yucno pedbep m =n - 1

2. I'pad cBsA3HBIII

3. I'pad HE COMEPIKUT IMKIIOB

4. I'pad conepkuT 3aMKHYTBI MapIIpyT

20. SIBnsgeTcs MU MIaHAPHBIM CIeAYIOMUi rpad:

1. na
2. HET

21. SIBnsieTcst v TUIAHAPHBIM CIIETYIONTUH Tpad:

1. na 2. Her

22. CKOJBKO TpaHel y Mmiockoro rpada:

bl el
(SN N

23. CkoIbKO rpaHel y miockoro rpada:
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halb el e
W oW

24. 'aMmuIbTOHOBA LIETIb — ATO LIETIb, COACpIKAIIas

25. DiinepoB LMK — 3TO LMKJI COEPKALUI

26. CKOJIBKO OCTOBHBIX JIEPEBHEB B TIOJTHOM ITOMEUEHHOM S-BEpITUHHOM Tpade

27.T'pad G Ha3bpIBaeTCA MOJIHBIM, €CIIU
1. KaXxJas1 BEpIIMHA UHITUICHTHA BCEM pedpam
2. 9UCJI0 BEPIIMH PaBHO YHCITY pedep
3. moObie aBa ero pedpa CMEXKHbBI
4. nmo0ble 1BE €ro BEPIIMHBI CMEKHbI

28. B opueHTHpoBaHHOM rpade
1. BEpUIMHBI — COOBITHS
2. pebpa — xyru
3. uenb — NyTh
4. UK — KOHTYD

UYrto HeBepHO?

29. BepinHy, He IPUHAISKAIIYIO HA OJTHOMY peOpy Ha3hIBAIOT
1. u3onupoBaHHOM
2. BUCSAUEH
3. OTJEIBLHOU
4. KOHLIEBOU

30. I'pad, y KOTOPOTO BCE BEPITUHBI UMEIOT OJIHY M TY K€ CTEIICHb, Ha3bIBACTCS
1. IBy1OJIHBIM
2. peryasipHbIM
3. 3Be3AHBIM
4. XpOMaTHYECKUM

31. Ckonbko pedep B moaHOM rpade ¢ 20 BeprmmHamMu?

32. Cpenu ceMHu CTpaH YCTAaHOBJIEHBI SKOHOMHUYECKHE OTHOLICHUS, MPUYEM KaxKJaas CTpaHa
UMeeT SKOHOMUYECKHE JOTOBOPBI C KaXKIOW JIPYrod CTpaHOW. ITO MOXXHO M300pa3uTh B BUJIC
rpada. Ckoipko pedep Oyaer umets rpad?
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33. Packpacka BepmmH rpada Ha3bpIBaeTCs MPABHIBHON €CITH

1. Bce BepLIMHBI OKpAIIEHBI, IPYU YEM CMEXHBIE BEPILINHBI MOTYYalOT OJJUHAKOBBIC 1[BETA;
OKpallleHbl TOJIKO BEPILKHBI TOJHOTO NoArpada;
BCE€ BEPILIMHBI OKPAILIEHBI, P YEM CMEKHBIE BEPILIMHBI OTYYalOT pPa3IMYHbIE IBETA;
OKpalI€HbI TOJBKO BUCAYNE BCPIINHEI,

Eal el

34. Xpomatrueckoe 4yucio s mojHoro rpada G ¢ n BepIIMHAMHU PaBHO. ..
1. n;
2. n+l;
3. n-I;
4. n+2;

35. Kakyro onepanuio Haja rpadaMu HE TPOU3BOIAT?
1. mocTpoeHUe TOMOTHEHHUS,
2. cTsAruBaHHE pedpa;
3. packpacka BEpIIUH;
4. nenenwue rpados;

36. OyHKIMS HAa3bIBACTCS MHBAPUAHTOM, €CIIH ...
1. Ha u3oMopdHbIX rpadax ee 3HAUCHHUS COBMAIAIOT;
Ha HeM30MOpPGHBIX rpadax ee 3HAYCHHS COBIAIAIOT;
Ha BCEX MMOMEUEHHBIX Tpadax ee 3HaAYCHHs COBIAAIOT;
Ha BCEX HEMOMEYCHHBIX Tpad)ax ee 3HauYeHHUs COBIIAJIAIOT;

Rl N

37. Ilycts pan rpadp G =(V,E), y KOoTOpOoro MHBapuaHThel umeroT 3HaueHus: S(G) =(3,3,3,3);
j (G)=4,a(G)=1.Tormarpap G =(V,E) 310 ...

4-BepIIMHHBIN HETIOIHBIN rpad;

4-BepIIMHHBIHN MOTHBIN Tpad;

3-BepIIMHHBII HETIONHBIN rpad;

3-BepLIMHHBIN MOTHBIN Tpad;

el S

38. Umcno BHEmHEH  yCTOMYMBOCTH WM IUIOTHOCTH rpada 3TO  MaKCUMajabHOE
YHCII0

39. Uucno BHYTpeHHEW YCTOMYMBOCTH WJIM HEIUIOTHOCTh Tpada dTO MaKCHMAaIbHOE
YUCIIO0

40. Ilycts rpad G ¢ n BepmmHamu sBisercs aepeBoM. Torma: (Beibepure s G HeBepHOe
YTBEPKICHHE)

1. uncno pebep m=n - 1

2. rpad CBS3HBII

3. rpa¢ He COAEPKUT IIUKIIOB

4. rpad conep>KUT 3aMKHYTBIM MapiipyT
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5. MeToaudeckue MaTepHaJbl, ONPEACIAIOIINE MPOUHEeAYPbI ONCHUBAHUA KOMIECTCHIIUH

5.1 KpuTepuu oueHMBaHUS OTBETA HA 3a4eTe

OneHka «3a4TeHO0» BbICTaBiseTCsl oOydaromeMycsi 3a o0Ilee 3HaHHE OCHOBHOI'O Marepuala,
BKJIIOYast pacueTsl (MpU HEOOXOIUMOCTH), 32 I'paMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH
OTBETBl HA IIOCTABIEHHBIE BOINPOCHI, 34 YMCHHME NPUMEHATH TCOPETHUYECKHE IOJIOKEHUS IS
pelIeHNs IPAKTUYECKUX 3a7au.

OneHka «He 3a4YTeHO» BBICTABISETCS OOydYaloleMycsli 3a HEe3HaHWE 3HAUYUTEIbHOW YacTu
IPOTPaMMHOT0 MaTepuaia, 3a CYLIECTBEHHBbIE OIIMOKH B OTBETaX Ha BOIPOCH], 32 HEYMEHHE
OPHUEHTUPOBATHLCS B PACYETAX, 38 HE3HAHUE OCHOBHBIX IMOHATUHI IACLIUIUIMHBL.

5.2 Kpurepumn oueHMBaHHUsI YCTHOIO OTBETa

OrneHka «OTJIMYHO» BBICTABIISETCS 3a INyOOKOE 3HAaHUE MPELYCMOTPEHHOTO MPOrpaMMoin
MaTepuanga, 3a yYMEHHME YETKO, JIAKOHMYHO WU JIOTHYECKHM II0CJIEI0BAaTEIbHO OTBEYaTh Ha
MIOCTaBJIEHHBIE BOIPOCHI.

OrneHka «XOpoumio» — 3a TBEPJIO€ 3HAHME OCHOBHOrO (IIPOrpaMMHOI0) Marepuaia, 3a
rpaMOTHBIE, 0€3 CYIIEeCTBEHHBIX HETOYHOCTEH OTBETHI Ha TOCTABJIEHHBIE BOIIPOCHI.

OrneHka «yI0BJIETBOPHTEIbHO» — 32 o0llee 3HaHHWE TOJIbKO OCHOBHOTO MarepHaia, 3a
OTBETHI, COJEpXKAIUE HETOYHOCTH WM cJabo apryMeHTHpOBaHHbIE, C HapyIIEHUEM
IIOCJIE0BATEIBHOCTH U3JI0KEHUS MaTepraa.

OrneHKa «Hey/10BJIeTBOPUTEIbHO» — 32 HE3HAHHE 3HAUUTENIBHON 4acTU MPOTrPaMMHOIO
MaTepHaa, 3a CyIlleCTBEHHbIE OIIMOKM B OTBETaX HAa BOINPOCHI, 32 HEYMEHUE OPUEHTHPOBATHCS B
MaTepuae, 3a He3HaHHE OCHOBHBIX MOHSITHH JTUCIUIINHBI

5.3 KpnTeplm OLlCHUBAHUA KaYeCTBA BBINMOJHECHUS HHIANBUAYAJbHBIX 3aJaHui

OneHka «OTJIMYHO» BBICTaBISIETCS 32 NPABWIBHOE TMPUMEHEHUE TEOpPEeTHUECKUe
IIOJIOXKEHUS IIPU PELICHUH NTPAKTUYECKUX 3a1a4.

OneHka «XOpomio» — BBICTABISETCS 3a MPABUIbHOE C OHOW OIIMOKOW MpUMEHEHHE
TEOPETUUECKUE TI0JIOKECHUS IIPU PELICHUU IIPAKTUYECKUX 3aa4.

OneHka «ya0BJIETBOPHTENbHO» — 3a 00llee 3HAHUE TOJbKO OCHOBHOTO MaTepHala, 3a
crnaboe MPUMEHEHNE TEOPETUYECKHUX MOI0KEHUH NPH PeIlIeHUH MPAKTUYECKUX 3a/1a4.

OneHka «Hey10BJIeTBOPUTEJbHO» — 32 HE3HAHWE 3HAUUTENIBHON 4acTU MPOTrPaMMHOIO
MaTepHaa, 3a CyleCTBeHHbIE OIIMOKU B PELICHUU MPAKTUYECKUX 3a]1ay.

5.4 Kpurepumn oneHMBaHNUsI TECTUPOBAHMS

[Ipu TectupoBanuu Bce BepHbIE OTBETHI OepyTcs 3a 100%.
90%-100% otan4HO

75%-90% xoporio

60%-75% ynOBICTBOPUTEIHHO

MeHee 60% HeyI0BIETBOPUTEIHLHO

5.5 Kputepuu oneHNBaHUs Ka4eCTBAa OTBETA HA KOHTPOJIbHBIC BONIPOCHI
OneHka «OTJMYHO» BBICTABISETCS 3a TINyOOKOE 3HAHHE MPEeAyCMOTPEHHOrO MPOrpaMMoi
MaTepuaga, 3a YMEHHME YETKO, JIAKOHMYHO WU JIOTHYECKHM II0CJIEI0BAaTEIbHO OTBEYaTh Ha
MOCTAaBJICHHBIC BOIIPOCHI.
OneHka «Xxopomo» — 3a TBEpJO€ 3HAaHHE OCHOBHOrO (IIPOrpaMMHOI0) MaTepuana, 3a
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I'paMOTHBIC, 0e3 CYIICCTBCHHBIX HETOYHOCTEH OTBEThI HA IOCTABJICHHbBIE BOIIPOCHKI.
Orenka «YAOBJIETBOPUTEJIBHO» — 3a O6HI€€ 3HAaHHUEC TOJIBKO OCHOBHOI'O MaTcpHajia, 3a OTBETHI,

COACpIKaIIreC HCTOYHOCTHU nin c1abo APTYMCHTUPOBAHHELIC, C HAapyHuICHUEM
MOCJICIOBATCIIBHOCTHU U3JIOKCHUA MaTCpHraia.
OI_[CHI(a «HEYIAOBJIETBOPUTEJIbHO» — 3a HE3HAHUC 3HAYUTEILHON YacTu nporpaMmMHOTO

marepuaja, 3a CYIICCTBCHHBIC OImUOKH B OTBETax Ha BOIIPOCHI, 3a HCYMCHUC
OpPUCHTHUPOBATHCA B MAaTCPUAJIC, 3a HC3HAHUC OCHOBHBIX MOHATUN JUCIUILIMHEL.

5.6 Kputepun onieHMBaHUs KOHTPOJIbHOI PadoThI
[Ipu npoBepke KOHTPOIHHOU PabOTHI:
BBITIOJIHEHO 3 3a/laHuil — OTIMYHO
BBITOJIHEHO 2 33JIaHUSI — XOPOIIIO
BBITNIOJIHEHO | 3alaHue— yIOBJIETBOPUTEIBHO
HU OJTHOTO 3a/laHusl — HEYJOBJIETBOPUTEIHHO
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