MUHUCTEPCTBO HAYKH U BBICHIETO OBPA30BAHHA
POCCHUNCKON ®EJIEPALIMHA
OEJIEPANILHOE NOCY JIAPCTBEHHOE BIOJDKETHOE OBPA30OBATEJILHOE
YUPEXJIEHUE BLICLLIEIO OBPA30BAHHS
«CEBEPO-KABKA3ICKAS F'OCY/IAPCTBEHHAS AKAJIEMHMSI»

Tpopextop no yueGHolf
«21» O_g R

He 1as MATCMAaTHKA

VYposeus 06pazoBaTebnoii NporpaMmbl GakanaBpHat
HanpasJienne NoAroToBKH 09.03.04 ITporpamMMHas HHXCHCDHSA
Hanpasacnnocrs (npoduis) [MporpaMmHas HHXEHCDHS

®opma obyucnus ouynas

Cpox ocsoenus OIT 4 rona _

Mucruryr ___Lludpopbix TexHonorui

Kadenpa paspaGorunx PIIJL MaremaTHka

Buinyckaomas kageapa wpoBas HHXEHEPHS U CETCBbIC TCXHONOTHH

HauansHHK %

yueGHO-METOIHYCCKOrO YNpaBICHHA y Cenmenosa JLY.
KTOp HH T K AM.

Jlupextop unctutyra L1 7% ymMpartosa

3aseayroumii puinmyckaiowei kadeapo %_ Inbxanosa JLM.

r. Yepkecek, 2026 r.
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9.

COJAEPXAHHUE

Llenn ocBOeHMS THCHUTIMHBI
MecTo AMCUUNIMHBI B CTPYKTYPe 00pa30BaTebHOI MPOorpaMMbl
IInanupyemble pe3ybTaThl 00y4eHHS 10 JUCHUIIMHE
CTpyKTypa u cofepKaHue TUCIUILINHBI
4.1. O6beM TUCUUILUIMHBI U BUIBI y4eOHOM paboThI
4.2. ConeprkaHue AUCITUTUIAHBI
4.2.1. Pazaenbl (TeMbl) TUCHHUILUIMHBI, BUIBI YI€OHOH IEATEILHOCTH U (POPMBI KOHTPOJIS
4.2.2. JIeKIIMOHHBIN Kypc
4.2.3. JIabopaTOpHBIi MIPaKTUKYM
4.2.4. [IpakT4yeckue 3aHsITUS
4.3. CamocTosTenbHas paboTa 00yyaromerocs
Ilepeyenb yueOHO-MeTOANYECKOTO0 O0ecredeHHsl JJIsI CAMOCTOATEJbHOH pPadoThI
o0yyarommxcs Mo JMCHUNIHHE
OO0pa3oBaTe/bHbIE TEXHOJIOTHH
Y4eOHO-MeTOANYeCKOe 1 HHPOPMALIMOHHOE 00ecnedeH e AU CHUIITNHBI
7.1. IlepeyeHb OCHOBHOM Y JAOTOTHUTEIHHON Y4eOHOM JIUTEpaTyphl
7.2.IlepedeHb pecypcoB HHPOPMAIIHOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»
7.3. UnopManimoHHBIE TEXHOJIOTUH, JTUIIEH3MOHHOE IPOTPaMMHOE 00ecIieueHne
MarepunanbHO-TeXHHYeCKoe o0ecniedeHne TUCHHILIHHBI
8.1. TpeboBaHus K ayJUTOPHUAM (ITOMEIEHUSIM, MECTaM) JJIsl IPOBEIACHUSI 3aHITUI
8.2. TpeboBanus kK 000py10BaHHIO pabOUUX MECT MpenoiaBaTess i 00yJarouMXCs
8.3. TpeboBaHUs K CIICHIHATTU3UPOBAHHOMY 000PYTOBAHHIO
OcoGeHHOCTH peaju3aluy JUCIUIIIHHBI /151 UHBAJHU/I0B U JIMI[ ¢ OFPAHNYEeHHBIMH
BO3MO’KHOCTSIMH 310POBbSI

Hmeo;KeHne 1. DoHJ O1LIEHOYHBIX Cpeacre



1. HEJIX OCBOEHUA JUCHUITJIMHBI

Henp ocBoeHus AucUUIUIMHBL «JlMCKpeTHas MaTeMmartuka» 3To (opMHupoBaHHE Y
o0yyaromerocst 3HaHWi 1O OCHOBaM TEOPUU MHOXKECTB, TEOpUM TIpadoB, KOTOpas HIMPOKO
HCIIOJIb3YETCSl B COBPEMEHHOM IPaKTUKE MOJAEIUPOBAHUS, KaK B YIPaBJIECHUU, TaK U B JAPYTUX
o01acTAX YeJOBEYECKON MeATEIbHOCTH; O3HAKOMIIEHHE C OCHOBHBIMH KOMOWHATOPHBIMH
KOHQUrypauusMu U (opMyjaMd MPUTOJHBIMU JJIsl ONUCAHUS CUTYalMi, HE MOIAOIINXCS
ONMCAHUIO TPAJAULIMOHHBIMU CPEJICTBAMH KJIACCHUUYECKON MaTreMaTuku. Bce 310 mo3BoJIsAOT 1pu
HEOOXOJMMOCTH AaKTHBHO HCMOJIb30BaTh COBPEMEHHYIO BBIYUCIUTEIbHYIO TEXHUKY, HOBBIC
nH(OpPMaLIMOHHBIE TEXHOJIOTHH.

[Ipu sTOM 3aga4aMu TUCHUTIIINHBI SBIISIOTCS:
e yMEHHE IPOU3BOIUTH ONEPALIUU HaJl MHOXKECTBAMU;
e pa3nuyarh OMHApHbBIC OTHOIIECHUS U (PYHKINH;
® yMEHHeE I10JIb30BaThCsI KOMOMHATOPHBIMU (hopMyramu;
e 3a7aBath rpad) c MTOMOIIHI0 MAaTPUI CMEKHOCTH M UHLIUJCHTHOCTH;
BBIUUCIIATh MHBApUAHTHI Ipada;
IPUMEHSTD AJITOPUTMBI JU11 HAXOKIEHHSI OCTOBHOTO IEpEBAa MUHUMAJIBHOT'O BECA.

2. MECTO JUCIATIJIMHBI B CTPYKTYPE OGEPA3OBATEJBHOMN ITPOI'PAMMBI

2.1. MucuummmHa «JluckpeTHas mareMaTuka» OTHOCHTCS K 00si3aTenbHOM wactu bioka 1
Jucturnmuael (MOAYJH), UMEET TECHYIO CBSI3b C APYTUMHU JUCITUTITHHAMMU.

2.2. B Tabmuue npUBENCHBI NPEIIICCTBYIOUIME M  MOCIEAYIOUIHE JAUCIHUILIMHBIL,
HalpaBJICHHbIC Ha (OPMHUpPOBAHUE KOMIICTEHIIUH JUCIUIUIMHBI B COOTBETCTBHH C MATPHIICH
komnetennui OII.

IIpeamecTBylonue u NocjaexyOmMe TUCHUNINHBI,
HanpaBJeHHbIe HA opMUPOBaHHE KOMIIETEH Uil

Ne
y [IpenmecTByronme AMCIUTTUHBI [Tocnenyromye quCUUATUTAHBI
/1
1. MareMaTH4eCcKUil aHAIU3 BrauciurenpHas MaTeMaTHKa
Anrebpa u reoMeTpus MaremaTnyecKkue OCHOBBI
HUCKYCCTBEHHOTO MHTEJUIEKTA




[Inanupyemsle

pe3yJIbTaThI

OCBOCHU:

3. THAUKATOPBI JOCTUKEHUSA KOMIIETEHLIUA

oOpazoBarensHOil  mporpammer  (OIl) —

KOMIICTCHIIUU o6yqa}om1/1xc>1 OIIpCACIAOTCA Tpe6OBaHI/I${MI/I CTaHaapTa II0 HaIIPaBJICHHUIO

noarotoBku 09.03.04 IlporpammHas uHkeHepHsl U (POPMHUPYIOTCSI B COOTBETCTBUU C MaTpuleit

komnerennuii OI1

Ne Homep/ HaumenoBanue B pesyabTaTe H3y4eHus AHCHHUILIHHBI
n/n HHJIEKC KOMIIeTeHIIUN o0yuarouuecs 10J1KHbI:
KOMIIeTeHIIMHU (MM ee YaCTH)

1 2 3 4

1. Cnocob6en npumensite | OIIK-1.1.  HMcmomp3yeT  3HaHHUS ~ OCHOB
€CTECTBEHHOHAYYHbIE MaTeMaTuku,  (GU3UKH,  BBIYUCIUTEIHHOU
1 OOIICHH)KEHEPHBIC TEXHUKH U MPOTPaMMUPOBAHUS JIJISi PEIICHUS
3HAHUS, METOJIbI MOCTAaBJICHHBIX 33]1a4.
MaTeMaTUYECKOTO OIIK-1.2. Mcnonb3yeT NPUHIMUIBI U METOJbI

OIK-1 aHanu3a u TEOpUU KOMOWHATOPUKHA M HUX HPUMEHEHUS

MOJICIIMPOBAHUSI, JUTSL  UCCIIEOBaHHMS B  MPOQECCHOHATBHOU
TEOPETHUYECKOTO U JEeSITENbHOCTH
3KCIIEPUMEHTAIBHOI O OIIK-1.3. Ananmu3upyer M HMHTEPIPETUPYET
HCCTIEIOBAHUS B pemieHuss B 00JacTH  MaTEMaTUYECKOTO
npodeccuoHaTbHON aHaJIM3a U MOJICTTHUPOBAHUS

ACATCIIbHOCTU




4. CTPYKTYPA U COAEP KAHUME JUCHHUIIJIMHBI

4.1. OFBEM JJUCHUIJIMHBI U BUJIbl YYEEHOMW PABOThHI

Buj yueoHoii padoTnI Bcero yacos Cemecrpbl”
Ne 2
4acoB
1 2 3

AyauTOpHasi KOHTaKTHas padoTta (Bcero) 72 72
B ToMm uucne:
Jlexmuu (JI) 36 36
[Tpaxtuueckue 3anarus (I13), Cemunapsi (C) 36 36
JlabGopaTophsbie padoTsr (JIP)
KonTakTHasi BHeayquTOpHas padora, B TOM YUCIIE: 1,7 1,7
NuauBunyanbsHble U TPYNIOBbIE KOHCYJIbTAIUN 1,7 1,7
CamocrosiTesibHast padoTa 00y4aroerocs 34 34
(CPO)™ (Bcero)
Paboma ¢ knuarcnvimu u INIEKMPOHHBIMU UCTTOUYHUKAMU 10 10
Iloozomoska k mexywemy konmponio (IITK) 14 14
Iloozomoska k npomexcymounomy xoumponro (I111K) 10 10
IIpomexyTounas 3auer (3), 3 3
aTTecTalmsa B TOM YHCJIE:

[Ipuem 3auera, yac 0,3 0,3
HUTOI'O: Ob61an 4ac0B 108 108
TPY0€MKOCTh 3ad4. efl. 3 3




4.2. COAEP/ KAHUE JUCHUITJIMHBbI

4.2.1. Pa3neJnbl (TeMbl) JMCUUILIAHBI, BUAbI Y4e0OHOI J1eSITeJJbHOCTH U (DOPMbI KOHTPOJISA

Ne
n/
n

Ne
cemec
Tpa

HaumeHnoBanue pa3aesia (TemMbl)
JMCUUTLTHHBI

Buabi yueonoii

NesITeJIbHOCTH, BKJIIOYAs
CaMOCTOAITETbHYIO PAafoTy

o0y4yaromuxcst
(B yacax)

J

JIP | II3 | CP
O

BCE
ro

Dopmbl
TeKyLIeH U
NMPOMEKYTOYH
oM aTTecTaluM

3

5 6 7

9

Pa3gen 1. MuoxectBa.

4 |4

12

KonrponbHeie
BOIIPOCHI,
HHAWBUYaJIbHbIC
3a/laHuA K
MPaKTUYECKIM
3aHATHIM

Paznen 2. bunapHbie OTHOLIEHUS.

KonrponbHsle
BOIIPOCHI,
WHJUBU/TyalIbHbIC
3aJaHus K
MPaKTUYECKUM
3aHATUSAM

Paznen 3. Oynkiusi.

KounrponbHeie
BOIIPOCHI,
WHJVBU/yalIbHbIC
3aJaHusI K
MPaKTHYECKIM
3aHATHIM

Paznen 4. Kombunaropuxka.

18

KonrponbHsle
BOIIPOCHI,
WHUBHUTyabHbIE
3a/laHuA K
MPaKTUUECKUM
3aHATUSIM

Paznen 5.
COOTHOIIICHHS.

PexyppenTtHbIe

12

KoutponbHsle
BOIIPOCHI,
UHIUBHUTyaIbHbIC
3aJaHus K
MPaKTHIECKUM
3aHATUSAM

Paznen 6. Teopus rpados.

18

18 | 16

52

KounrponbHeie
BOIIPOCHI,
WHJVBUyalIbHbIC
3aJlaHusl K
MPaKTUYECKUM
3aHATHUSM,
TECTUPOBAHMUE,
KOHTpOJIbHAS
pabora

KoHnTakTHast BHeay U TOpHAsI
pabora

1,7

I'pynnoseie u
UH/IUBU]yaJIbHbIC
KOHCYJIbTalluU

[TpomexxyTouHast aTTecTanus

0,3

3auer

HUTOI'O yacosB B 2 cemecTpe:

36

36 |34

108




4.2.2. JIeKUMOHHBIH KypC

Ne HaumenoBanue HanmeHoBaHMe TeMBbI Coaep:xanue Jexkuuu | Beero
n/ | pasgena IMCUMILIMHbBI JIEKIM U 4acoB
n
1 2 3 4 5
Cemectp 2
1. | Paznmen 1. MHOxecTBa Tema 1.1 MHoOXecTBa. CriocoOsl 3aJIaHus 2
Omnepanuu Hax MHOkecTBa. Onepanuu
MHOECTBAMH. HaJl MHO’KECTBaMH.
2. | Pa3gen 1. MHOXecTBa Tema 1.2 JIoruueckue OKBUBAJIEHTHEIE 2
3aKOHbI Hal MHOXXCCTBaMU MHOKECTBA.
MouHoCTh
MHOECTBA.
AOGCTpaKTHBIEC 3aKOHBI
omnepauui Hajq
MHOECTBAMH.
3. | Pazmen 2. bunapusie Tema 2.1 bunapHbie CBOiiCTBa OTHOIICHHH. 2
OTHOLIEHUS oTHoueHus. CBolcTBa Paz0uenus u
OMHAPHBIX OTHOIICHUI OTHOIIICHHE
SKBUBAJICHTHOCTH.
OTHoLIEHNE NOpsIAKA.
4. | Paznmen 3. dyHkIus. Tema 3.1 OyHKIWHS. OmnpeneneHusl. 2
CgoiicTBa pyHKITHH. CgoiictBa. CioxxHast u
oOpatHass  (QyHKUUH.
Omneparnuu
5. | Pa3znmen 4. Tema 4.1 BeiGopku. BriGopku. 2
KomGuuaroprka OcHoBsHbIe pOpMyYITBI Pasmernenus,
KOMOHMHATOPUKH I1ePECTAHOBKH,
coueTaHus U GOPMYJIbI
nojcyera ux
konuyecTBa. [IpuHumn
CYMMBI u
MIPOU3BEACHNUS.
6. | Paznen 4. Tema 4.2 Buaom HeroToHa BunoMm HbioToHA. 2
Kombunaropuka CaoiicTBa. OCHOBHBIE
TOXJIECTBA
7. | Paznen 4. Tema 4.3 ®opmyiibt ®dopmyIibl BKIFOYCHUI- 2
KomOunaropuka BKIIFOUCHHUH-UCKITFOUCHU I HUCKITIOUCHHU I
8. | Pa3znen 5. Tema 5.1 JIuneiinbie Pewienue nuneiinbie 2
PeKxyppeHTHBIE PEKYPPEHTHBIC COOTHOIICHUS | PEKYPPCHTHbIC
COOTHOIIICHHS cooTHouIeHUs Yucia
dudonauyn: GopMyIb.
9. | Paznmen 5. Tewma 5.2. OcHOBHBIE [Ipumenenune 2
PekyppeHTHbIE TIOHSATHS TPOU3BOISIIIUX MIPOU3BOASIINX
COOTHOIIICHHUS ¢byHKIMI (YHKIHHA TIpH PEIICHIH
KOMOWHATOPHBIX 3a/1a9
10. | Paznen 6. Teopust Tema 6.1 OcHoBHbIe oHsTHS | [loHsTHE 2
rpados. Teopuu rpados UHIHICHTHOCTH
CME)KHOCTH.
OmnpeneseHne NoJHoTo,




JBYJIOJBHOTO IpadoB,
3Be3/16l. DOPMYyIIbI
MoJIcUeTa YHCIIa
MOMEYEHHBIX U
HETIOMEYCHHBIX TpadoB.
MapuipyTsl, LenH,
LUKJIbI, KOMITOHEHTBHI.
OrnpeneneHue CBI3HOCTH

rpada.

11. | Pazgen 6. Teopust Tema 6.2 Matputpl, Marpwibl,
rpados. aCCOLMUPOBAHHBIC C TPAQOM. | acCOIUMPOBAHHBIE C
rpadoM: MaTpHIIbI
MHIUJICHTHOCTH U
CMEKHOCTHU
12. | Paszmen 6. Teopus Tema 6.3 MeTpuueckue Mertpuueckue
rpados. XapaKTepUCTHKH rpada. XapPaKTePUCTHKH
rpados. Onpenenenue
paccTosiHus,
AKCLEHTPUCUTETA,
IameTpa, paauyca u
1eHTpa rpaga.
13. | Paszmen 6. Teopus Tewma 6.4 Onieparuu Haj Packpacka rpada
rpados. rpadgamu 00be MHEHNE,
COCIMHEHHE,
pom3BeieHue rpados.,
TOTIONTHEHHE Trpada
14. | Pazgen 6. Teopus Tema 6.5 ViuBapuantsl rpada | MuBapuanTsl rpada:
rpacos. BEKTOp cTemneHel rpada,
IJIOTHOCTb,
HEIJIOTHOCTb,
XPOMATHYECKOE YHCIIO,
yucno Xaapurepa.
15. | Paznen 6. Teopus Tema 6.6 [Tonsitue nepeBa, | OCHOBHBIE (POPMYJIBI
rpados. Jeca, HapoCoYeTaHus JUISL IEPEBBEB U JIECOB
16. | Pa3nen 6. Teopus Tema 6.7 ®opmyinbl Kamu u Dopmyisr Komu 1
rpados. Kupxroda Kupxroda ms
HaXO0XKICHUS OCTOBHBIX
JIEPEBBEB
17. | Pazmen 6. Teopust Tewma 6.8 Asroputmbl [lpuma | A - operrvst TTpuma 1
rpados. u Kpackana Kpackana s
Haxoxaenusst OJIMB
18. | Pa3nmen 6. Teopus Tema 6.9 Ditnepossl u DiinepoBsl rpadBbl:

rpados.

raMUJIBTOHOBBI rpadsbl

OIpeJEIeHUA , CBOICTRA,
anroput™ @ruepu.

HUTOI'O yacos B 2 cemecTpe::

36

4.2.3. JlabopaTopHbIi NPAKTUKYM (He NPeLyCMOTPEH)

4.24. IlpakTn4yecKue 3aHATHSA

Ne
n/
n

HaumenoBanue
pasaeJia JUCHUILUIAHBI

HaumenoBanue
NMPaKTHYECKOI0
3aHATHA

Conep:xkanme Bcero
NMPaKTHYECKOI0 4acoB
3aHATHSA




1 2 3 4
Cemectp 2
1. | Pazgen 1. MHuosxectBa. Onepannu | CriocoOs! 3a7aHus
MmuosxecTBa HaJl MHOKECTBaMH. MHOXecTBa. Onepanun
HaJl MHOXKECTBaMH.
2. | Pazmen 1. Jlormueckuie 3akoHbI HaJl | AOCTpaKTHBIE 3aKOHBI
MHoxecTBa MHOKECTBaMU onepanuii Hazl
MHOECTBAMHU.
3. | Pasnmen 2. bunapusie | BuHapHbIC OTHOIICHUS. CBolicTBa OTHOLICHHH.

OTHOILICHUA

CaolicTBa OMHAPHBIX
OTHOLLIEHU

Pazouenus u
OTHOULIEHHE
SKBUBAJICHTHOCTH.
OTHoOMICHUE MTOPSAKA.

Pazpnen 3. Oynkuus.

Oynkuus. CBolicTBa
byHKIHHA.

Omnpenenenus.
CroiictBa. CioxHas
oOpatHas GyHKIMU.
Onepanuu

Paznen 4.
KomOunaropuka

Bri6opku. OcHOBHBIE

bopMyIbI
KOMOWHATOPUKHU

Bri6opxu.
Pasmemenns,
MepPECTaHOBKH,
coueTanusi U QOpPMYIIbI
IoJIcueTa X
kosnnuectBa. [lpuHumn
CYMMBI 5
MIPOU3BEICHUS.

Paznen 4.
KomOunaropuka

bunom Herorona

bunom HrroTona.
CaoiictBa. OCHOBHBIE
TOXKJIECTBA

Pa3nen 4.
KomOunaropuka

DopMyJIbl BKIIOUEHUH -
VCKJIFOUEHH I

DopMyJIbl BKIIOUEHU I -
HUCKJIKOYEHU N

Pazpnen 5.
PexyppeHTHBIE
COOTHOLLIEHUS

JInHeliHbIe
PEKyppEHTHBIE
COOTHOILIEHUS

Pemenue nuneitnpie
PEKyppEHTHbIE
COOTHOILIEH U

Paznen 5.
PexyppeHTHbIE
COOTHOLIEHUS

Yucaa uboHauun

Yucia Gubonayun:
(opMyIBL

10.

Paznen 6. Teopus
rpados.

OCHOBHBIE TIOHATUS
TeopHuH rpagoB

[TonsTne
UHIUICHTHOCTH U
CMEKHOCTH.
Ornpezenenue moJHoTO,
JIBYI0JIbHOTO rpados,
3Be31b1. DopMyIIbl
MmoJicyeTa Jrciia
MOMEUYEHHBIX U
HEMOMEYEHHBIX
rpadoB. MapimpyTsl,
LEMH, LIUKIIBL,
KOMIIOHEHTHI.
Ornpenenenue
CBSI3HOCTH rpada.

11.

Pasnen 6. Teopus

Marpuupl,

Marpuupl,




rpados.

ACCOIIMMPOBAHHBIE C
rpadom.

aCCOIIMMPOBAHHBIE C
rpadoM: MaTpPHUIIbI
WHIIUJCHTHOCTH
HMCMEXHOCTU

12.

Paznen 6. Teopus
rpados.

Merpuueckue
XapaKkTepUCTUKHU Tpada.

Merpuueckue
XapaKTePHUCTHKU
rpagos. Onpenenenue
paccTosiHus,
9KCLIEHTPUCHTETA,
JMaMeTpa, pajuyca u
1eHTpa rpada.

13.

Paznen 6. Teopus
rpadoB.

Omnepauuu Haf rpadamu

Packpacka rpada
00beIMHEHHE,
COeIMHEHNE,
npou3BeeHue rpados,
JIONIOJTHEHHE Tpada

14.

Paznen 6. Teopust
rpagos.

WNuBapuanTsl Tpada

WNuBapuantel rpada:
BEKTOD CTEIEHEN
rpada, II0THOCTb,
HEIUIOTHOCTb,
XpOMaTHUYECKOE YHUCIIO,
yucao XaJaBurepa.

15.

Paznen 6. Teopust
rpadoB.

[TousiTue nepesa, neca,
apoCOYETaHUs

OcHoBHbIE HOPMYJIBI
1Sl ICPEBHEB U JIECOB

16.

Pazpnen 6. Teopus
rpados.

®opmyist Ko n
Kupxroda

®opmyisl Kanu u
Kupxroda ns
HAaXOKJEHUS OCTOBHBIX
JIEPEBbLEB

17.

Paznen 6. Teopust
rpagos.

AunroputMmsl [Ipuma n
Kpackana

Anropurmsl [Tpuma u
Kpackana nns
Haxoxjenus O/ JMB

18.

Paznen 6. Teopus
rpados.

DiinepoBsl rpadbl
["amMunbTOHOBBI rpadbl

DiinepoBsl rpadml:
OTpe/IeIeHu ,
CBOMWCTBA, AJITOPUTM
Onepu.
MamunbTOHOBBI rpadsbI:
olpeJeneHus,
JOCTATOYHBIE YCIIOBUSI

HUTOI'O yacoB B 2 cemecTpe:

36




4.3. CAMOCTOATEJIBHASA PABOTA OBYYAIOLIETI'OCA

Ne HaumenoBanmue Ne Buasi CPO Bcero

n/n pa3aesia (TeMbl) n/n yacoB

JUCHHUILTAHBI
1 2 3 4 5

Cemectp 2

1. Pasnen 1. MuoXxecTBa 1.1. [IpopaboTka JeKIMit - BKIIOYaeT YTEHHE 4
KOHCIIEKTa JICKIUH, npohecCHOHATBHOM
JTUTEPATYPHI, MIEPUOANYECKUX H3IaHUH.
[MoxroToBKa K MPaKTHYECKUM 3aHSTHUSIM.

2. Paznen 2. bunapubie 2.1. | IlpopaboTka JeKUMH - BKIIOYAET YTEHHUE 2

OTHOIILICHUS KOHCIIEKTa JICKITUH, npodeccruoHaIbHOM
JTUTEPATYPHI, TIEPUOTNUCCKUAX H3aHHH.
[ToaroToBKa K MPaKTHUECKIM 3aHSTHSL..
2.2. N3yueHue koHCIEKTa JEKUUN U1l BHITOJIHEHUS
WHIWBUIYaIbHBIX 3aJaHAN IO TMPAKTHYECKHM
3aHSTHS.

3. Paznen 3. @yHkus 3.1 Pabora ¢ JIEKIIMOHHBIM MAaTEPHAIOM, MOWUCK W 2
0030p JIUTEPaTypPhl U IEKTPOHHBIX HCTOYHUKOB
nHQOpMAITM TI0 WHIWBHIyAJIbHO 3aJaHHOM
npo0Oieme. BrimomHeHHE JOMAITHIX 3aIaHUH 110
MTPAKTUYCCKAM 3aHATHSL. .

4, Pasznen 4. 4.1 IMpopaboTka Jeknuit - BKIOYACT YTCHHE 6

Kom6unaropuka KOHCIIEKTa JIEKIINH, poheCcCUOHANTBHOM
JIUTEPATYPHI, MIEPUOANYCCKUX M3JaHuH.
Brinonnenue JOMAaIITHIUX 3aJaHuN o
MPAKTHYECKUM 3aHSATHS. .
5. Pasnen 5. Pekyppentabie | S.1 IToaroToBKa K MpaKTHYECKIM 3aHSTHS. 2
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5. IHEPEYEHD YYEBHO-METOAUYECKOI'O OBECIIEYEHUA JJIA
CAMOCTOATEJBHOU PABOTHI OBYYAIOIIUXCA 11O JUCHUIIJIMHE

5.1. MeToauuecKkue YKa3aHud 1Jisl IOAT0TOBKH oﬁyqammerom K JICKIIMOHHBbIM 3aHATHAM

OcHOBHBIMU  (opMaMu  OOy4EHHUs JAUCKPETHOM MaTeMaTHKH SBISIOTCS  JIEKIHH,
MPAKTUYECKHUE M KOHCYJIbTALMHU, KypcoBasi paboTa, a TakKe CaMOCTOATENbHAs padoTa.

JlekMH COCTaBIISIIOT OCHOBY TEOPETHYECKOTO OOYYEHUS M JAal0T CHCTEMAaTH3UPOBAHHBIC
OCHOBBI HAayYHBIX 3HaHWH MO JAUCUUIUIMHE, PACKPHIBAIOT COCTOSIHHE M MEPCIEKTHBBI Pa3BUTHS
COOTBETCTBYIOLIEH 00JacTH HayKH, KOHIICHTPUPYIOT BHUMaHHME OOydYaloImuxcs Ha Hauboiee
CIIO’KHBIX W Y3JIOBBIX BOIPOCAX, CTUMYJIMPYIOT UX aKTUBHYIO TIO3HABATEIBHYIO JCATEIBHOCTD
Croco0CTBYIOT (POPMUPOBAHUIO TBOPUECKOTO MBIIILICHHUS.

BenymmM MeTooM B JIEKIIMHM BBICTYNAET YCTHOE H3JIOKEHHE y4eOHOro marepuana,
COIPOBOKIAONIEECS JIEMOHCTpAIlMe BUACOPHIBMOB, CXEM, IUIAKAaTOB, IOKA30M MOJIeNeH,
pruOOPOB, MAKETOB, NCIIOJIB30BaHNE MYJIbTUMEINA allIapaTyPhI.

Jlexuus sBNsieTCA UCXOIHOW (hOpMOH BCero yueOHOro mpolecca, UrpaeT HarpasJIsioNyo
U OPTraHU3YyIOIIYI0 POJb B CaMOCTOSTEIILHOM H3yYeHHH IpenMera. BakHeimas poib JIEKIUU
3aKJII0YAeTCs B JINYHOM BO3JICHCTBUU JIEKTOPA HA ay TUTOPHIO.

Ha nekuusix packpbIBalOTCsI OCHOBHBIE TEOPETHUECKUE ACIIEKThI, IPUBOIATCS MPUMEPHI
peanu3ayy Ha MPaKTHKE, OCBEIIACTCs JOCTUTHYTHIH YPOBEHb (hopMalIu3aliuyl A TEILHOCTH 110
aBTOMATU3alM1 SKOHOMHYECKUX MPOLIECCOB.

OcBoeHue JUCHUIUIMHBI IPEoiaraeT cleayolire HalpaBIeHus paboThI:

- U3y4eHHUE MOHATUIHHOTO anmnapara JUCUUILTHHE;

- U3y4YEHHUE TEM CAMOCTOATEIbHON OJITOTOBKU MO YYEOHO-TEMATUYECKOMY ILJIaHY;

- paboTy HaJl OCHOBHOU U IOTIOJHUTENILHOM JIUTEPATYPOK;

- U3y4€HHE BOIIPOCOB JJIsl CAMOKOHTPOJIS (CaMOIIPOBEPKH);

- CaMOTOJITOTOBKA K MPAKTHYECKUM H IPYTHM BUIAM 3aHSATHIA;

- caMocCTosITeNbHas paboTa 00ydaroIerocs Npyu MOAroTOBKE K DK3aMeHY;

- caMocTosTeNbHas paboTa oOyyaroerocs B 6u0iamnorexe;

- U3yYeHHUe CAlTOB 10 TeMaM JUCIUIUIMHEI B ceTH VIHTepHeT.

Tpebyercsi TBOpUECKOE OTHOIICHHE U K CaMOil mporpamMMe ydueOHoro Kypca. Bompochl,
COCTaBIISIIOLINE €€ CoJep)KaHue, oOIagaroT pa3sHOM CTEMEeHbI0 BaXHOCTU. ECTH BOMpPOCHI,
BBITTOJTHAIONME (YHKIMIO JIOTHYECKOW CBS3KH COJEPYKAHHS TEMbl M BCETO Kypca, MMEIOTCS
BOIPOCHI OMHCATEIBHOTO WIH Pa3bsICHUTENLHOTO Xapakrepa. Bce 3Tu BOMpOCH HE COCTABIISIOT
CYTH, MOHSATHHHOTO, KOHIIETITYaJIbHOIO COJEp)KaHUS TeMbl, HO HEOOXOIMMBI JUIS LIEJIOCTHOIO
BOCHPUSTHUS H3ydaeMbIX mpobOseM. I[IpopaboTka NEKIMOHHOrO Kypca SBISETCS OJHON U3
BaXXHBIX aKTHUBHBIX (OPM camMoCTOSTeNbHOM paldoThl. Jlekius mpenomaBarenst HE SBISETCS
O3BYYEHHBIM yUYEOHUKOM, a MPEJCTABISAET IUIOJ €ro MHIUBUAyalbHOTO TBOpuecTBa. OH yMTaeT
CBOW aBTOPCKUH KypC CO CBOEH JIOTUKOH CO CBOMMH TEOPETHYECKUMH W METOIUYECKUMHU
MoAXoJaMH. DTO JellaeT JEKUHOHHBIA KypC KOHKPETHOrO MpernoiaBaress WHIUBUIYaJbHO-
JUYHOCTHBIM COOBITHEM, KOTOPBIM BpsiJl I oOyuarolieMycst CToUT npeHedperars. Kpome Toro, B
CBOMX JIEKIIMAX IMPErojaBaTellb CTPEMHUTCS TPEOJO0JIeTh MHOTHE HEIOCTATKH, MPHCYIIUE
OmyOJIMKOBaHHBIM yUYeOHUKAM, YICOHBIM MTOCOOUSIM, JIEKITMOHHBIM KypcaMm. KonmduecTBo 4acos,
OTBEJICHHBIX JJIS JIGKLIMOHHOI'O Kypca, HE IO3BOJISET pealu30BaTh B JICKLUHUAX BCeH yueOHOH
nporpammbl. Mcxoast U3 3TOT0, KaXIBIH JIEKTOP CO3/1aeT CBOKO TEMATHKY JIEKIHH, KOTOPYIO B
YCTHOW WJIM THCHbMEHHOHN (hopMe mpeacTaBisgeT oOydaromuMcs NpH TEpBoi BcTpede. BakHo
oOyuarolemMycs MOHSTh, YTO JIEKIHS eCTh CBOeoOpa3Has TBopueckas ¢opmMa caMOCTOSITENbHOM
pabotel. Hamo mbITaThCcst CcTaTh aAKTUBHBIM COYYAaCTHMKOM JIEKIIMU: JTyMaTh, CpPaBHHUBATb
W3BECTHOE C BHOBb IOTYYaeMbIMHU 3HAHUSMU, BOITH B JIOTUKY W3JI0KEHUSI MaTepuaa JIEKTOpOM,
10 BO3MOXKHOCTH BCTYyNaTh C HUM B MBICICHHYIO MOJIEMUKY. BO BpeMs eKIIMM MOXXHO 337aTh
JIEKTOpY Bompoc. Bompockl MOKHO 3a7aTh M BO BpeMs NepephiBa (MMCbMEHHO WJIM YCTHO), a
TaK)Ke TOCJIC JICKIUHM WM TIepe] HadajoM ouepefHou. JlekTop Haiiaer (GopMbl B CrOCOObI



pearupoBaHMs Ha BOIIPOCHI 00YYarOIIUXCS.
5.2. MeToanuyeckne yKa3aHus JJisl NOATOTOBKH 00y4alOIIUXCH K NPAKTHYECKUM 3aHATHAM

B npomecce moAroToBKM M MPOBEACHMS] NPAKTHUECKUX 3aHATUN, 0Oydaromuecs
3aKpEIUIAIOT TOJy4YEeHHbIE paHee TEeOpeTUYeCKue 3HaHMs, NPUOOPETaroT HaBBIKM UX
MPAKTUYECKOTO MPUMEHEHHS, ONBIT PAI[MOHAIBHON OpraHu3alui yueOHOM paboThI, TOTOBSTCS
K cZlaue PK3aMeHa, HalMCaHUus KypcOBOM pabOTHI.

B Hauane cemectpa oOyuaromyecs NOJIy4arOT CBOAHYH HHpopmamuio o ¢dopmax
MpOBEACHUS 3aHATHI U Ppopmax KOHTposist 3HaHUH. Toraa sxe 00yyaromuMcs IpeaoCTaBIIsETCs
CIIMCOK TE€M JIEKIMOHHBIX M MPAaKTHYECKUX 3amaHuil. Kaxmoe npakTHdeckoe 3aHATHE IO
COOTBETCTBYIOIIEH TEMAaTUKE TEOPETUYECKOTO Kypca COCTOMT M3 BOIPOCOB Ui MOATOTOBKH,
Ha OCHOBE KOTOPBIX INPOBOAMTCS YCTHBIM OMpOC Kaxaoro oOyuwatomerocs. Taxxke mocie
W3Y4YEHHUs KaXJO0ro pasfesia i 3aKpeIUIeHUus NPOEACHHOINO MaTepualia pPEellaroT TECTHI,
JenatoT pedepaTuBHbIE pabOThI 110 JOMOJHUTEIBHBIM MaTepUaiaM Kypcea.

Hcnonb3yss JEeKIUMOHHBIA Marepuan, Y4eOHUKH, JOIMOJHUTEIbHYIO JIUTEpaTypy,
MpOSABIIAS TBOPUYECKUH TMOJXOJ, OOyYarOIIMNCA TOTOBUTCS K IPAKTUYECKUM 3aHATHIM,
paccMaTpuBas HMX Kak IONOJHEHUE, YINIyOJeHHe, CHCTEMAaTHU3alUI0 CBOMX TEOPETHUYECKHX
sHanmii. OOydaromuiics mobkeH mnpuiith B BY3 ¢ MONMHBIM MOHUMaHWEM TOTO, YTO
CaMOCTOSITEJIBHOE OBJIAJICHUE 3HAHUSAMM SBJISACTCS TJIABHBIM, omnpenensromuM. H3ydenue
Ka)J10i TeMbI CllelyeT HAUYMHATh ¢ BHUMATEIbHOI'O 03HAKOMJICHHsI ¢ HA0opoM BonpocoB. OHU
OPUEHTUPYIOT 00YYaroIEerocs, MOKa3bIBalOT, YTO OH J0JDKEH 3HATh MO JJaHHOH Teme. Bompocsl
TEeMbl Kak OBl HAKJIAIBIBAIOTCS Ha COOTBETCTBYIOIIYIO TJIaBy H30paHHOTO ydeOHWKa HITU
yueObHoro mocobus. B wurore momkHO OBITH SICHBIM, Kakue€ BONPOCHI TEMBbl MPOrpaMMBbI
yueOHOro Kypca, U C Kakoi IIyOMHOM pacKpbIThl B JaHHOM y4eOHOM MaTepuaie, a Kakue
BOOOIIIE OMYIIIECHBI

OOyuaromuiics  npu  MOATOTOBKE K  IPAKTUYECKOMY  3aHATHIO  MOJXKET
KOHCYJIBTUPOBATHCS C MPENOJIABATENIEM U MIOJy4aTh OT HETO HABOJSALINE Pa3bsCHEHUS.

@DOopMBI CaMOCTOSTENBHONM PA0OTHI 00YYAIOIIEroCs 0 OCBOCHUIO AUCILMILTHHBI

1. YcBoeHue Tekymiero yueoHoro Marepuana;

2. KoHcniektupoBaHue EpBOUCTOUYHHUKOB;

3. PaboTa ¢ KOHCIEKTaMH JIEKIIHIL;

4. IloarotoBka Mo TeMaM JjIsl CAMOCTOSATEIBHOTO U3yUEHUS;

5. Hanucanue 1oky1aioB ¥ peepaTuBHBIX paboT 10 3aJaHHBIM TEMaM;

6. M3yueHne cnenuanbHOM, METOAUYECKOHN JINTEPATYPBI;

7. IloaroToBKa K SK3aMEHY.

JlMaKTHUeCKHe LEeNM MPAaKTUYECKOro 3aHATHs: yriayOjeHue, cHucTeMaTu3alus M|
3aKperieHHe 3HaHUH, NMpeBpalleHue UX B yOSKICHUS; IPOBEPKA 3HAHUM; MPUBUTHE YMEHUN U
HaBBIKOB CaMOCTOSITENIbHOW pPa0OThI C KHUTOH; pasBHTHE KYyJIbTYpHl pedd, (OPMHpPOBAHHE
YMEHHMsI apIyMEHTUPOBAHO OTCTanBATh CBOIO TOYKY 3PEHMS, OTBEYaTh HA BOIPOCHI CIyIIATEIEH;
YMEHHME CIIylaTh IpyruX, 3aaBaTh BOIPOCHI.

3ajauM:  CTUMYJMpPOBaThb  pEryjsipHOE  H3YYEHUE IPOrpaMMHOIO  Marepuana,
IIEPBOMCTOYHUKOB; 3aKpPEIUIATh 3HAHUsA, IOJIYYCHHBIE HA YPOKE M BO BPEMs CAMOCTOATEIbHOU
paboThl; oboramaTh 3HaHUAMM OJarojaps BBHICTYIUIEHUSM TOBAPHILEH M yYUTENs Ha 3aHATHH,
KOPPEKTUPOBATh PaHEE MTOTYYECHHBIEC 3HAHUS.

5.3 MeToanuyeckne yKa3aHHus 110 CAMOCTOATEILHOH padoTe 00y4yaromuxcs

CamocrosiTenpbHass  paboTra  OOydalOIMXCsS — MPEANoJiaraeT  pasaudHbie  (HOPMBI
UHAMBUYaTbHON Y4eOHOW NesTeNbHOCTU: KOHCIEKTHMPOBAHHWE HAy4YHOH JIMTepaTypbl, cOop U
aHaIM3 MpakTuyeckoro marepuana B CMMU, mpoekTUpOBaHHE, BBINOJIHEHHWE TEMAaTHYECKUX H
TBOpUYECKUX 3alaHuil u np. Beibop Gopm U BUIOB caMOCTOSTENbHON PabOThI OMpenenseTcs



WHIUBUYaIbHO-TUYHOCTHBIM TOJXOJOM K OOYYEHHIO COBMECTHO MpEnojaBaTeieM |
oOyuatoumcsi. DopMbl TEKyIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHOW aTTeCTalluH
o0yJaromnmxcs.

Copep:kaHue BHEAYJUTOPHON CAMOCTOSATEIHHOU paOOThl 00YUYAIONIUXCS TT0 AUCIUTUINHE
«JluckpeTHast MaTeMaTHKa» BKIIIOUAET B ce0sl pa3inyHbIe BUbI ACATEIbHOCTH:

* yTeHHUE TeKcTa (yueOHMKa, TIEPBOUCTOYHHKA, JOTIOJIHUTENBHOM TUTEpaTyphl);

* COCTaBJICHUE IJIaHA TEKCTA;

* KOHCIIEKTUPOBAHUE TEKCTA;

* paboTa co CIOBapsIMU U CIPaBOUYHUKAMU;

* 03HAaKOMJIEHHE C HOPMaTUBHBIMU JIOKYMEHTaMH;

* rccienoBarenbckas padora;

* HCIIOJIb30BAHUE ayIMO- U BUIC03AMUCH;

* paboTa ¢ AJIEKTPOHHBIMHU HH(OPMAIIMOHHBIMH PECYPCaMU;

* BBIIIOJIHEHUE TECTOBBIX 3a/IaHMUIA;

* OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI;

* aHHOTUPOBaHME, peepupoBaHHE, PELICH3UPOBAHNE TEKCTA;

* COCTaBIICHUE TJIOCCAPHsL, KPOCCBOP/Ia UITH OMOIHOrpaduu o KOHKPETHON TeMe;

* pellieHue BapUaTUBHBIX 3aJ1a4 U YIPaKHEHUH.

[lo nmaHHOW [OUCUUMIUIMHE 10 OTACIBHBIM TEMaM Kypca IIpeaIaraercsi BBIIOJIHUTH
CaMOCTOSITENIbHbIE pabOThl, a TaKXKe HHAWBHIyallbHbIE 3adaHus. VHIuBHUIyandbHBIE 3aJaHUA
BBINIOJIHSIOTCA TIOCT€ TPOXOXKIACHHWS TEM Ha TMPAKTUYECKHX 3aHATUSAX, MPOBEPSIOTCS
IpernojiaBaTesieM U 3auUTHIBACTCA IOCJIE YCTpaHEHHs OOy4arollMMCs BceX OLIMOOK U
3ameyanuii. V3ydeHne TeM Kypca s MPAKTUYSCKUX 3aHITHIA, CaMOCTOSITEITLHOW paboTHI,
MPOXOXKACHUSI TECTUPOBAHWA U CAAYM DK3aMEHa PEKOMEHAYeTCsS MpPOBOAUTH B TaKOH
[OCJIeIOBATENbHOCTU: 1) H3yyeHHE TeOopeTHYECKUX (PAKTOB BHIOpaHHON TeMbl (BKJIIOYas
ornpeneneHus, GopMmyIbl 1 GOPMYIUPOBKH TEOPEM, CIEICTBHH M T.II.); 2) pa3dop MpUMEpOB B
TeKCcTe; 3) OTBETbl Ha KOHTPOJbHBIE BOIpPOCH; 4) TNPaKTUYECKUE YNPAXKHEHUS; S)
JI0Ka3aTeNbCTBA TeOpeM, BBIBOA GopMmyl; 6) TeopeTndeckue ynpaxkuenus. [Ipennaraemas cxema
HOCHUT JIMIIb NPUHUMIHAIBHBIA XapakTep, TaK KaK MpU BBINOJIHEHUM €€ OYepEeJHOro 3Tamna
HEpEeIKO MPUXOAUTCA BO3BpAIaThCA K OAHOMY WM HECKOJBKUM  IPEILIECTBYIOLIUM.
Bo3MoxHBI ¥ OTJeNbHBIE pa3yMHbIE IEPECTAHOBKHU.

5.4 Metoanuyeckue yKa3aHusi K KOHTPOJIbHBIM BOIIPOCAM

KonTponbHbIe BOMPOCH MpeAcTaBiseT co0oi GopMy TEKyIIero KOHTPOJIS yCIeBaeMOCTH
oOyuaromerocss mo wusyyaemMou aucuumuinHe. Ilpu MoAroTroBke K KOHTPOJBHBIM BOIPOCAM
HE00X0IMMO U3Y4YUTh MaTepHallbl JIEKI[UH, OCHOBHYIO U JOMOJIHUTENIBHYIO JIUTEPATYpy, a TAKKE
uHPOpPMALIMIO C HCIONb30BaHMEM VIHTEepHEeT-pecypcoB 1O 3asBI€HHOW Teme. Tembl
MPaKTUYECKUX 3aHATHI, BOIPOCHI Ul 00CYKICHUS, a TaK)Ke KOHTPOJIbHBIE BOMPOCHI IAIOTCS B
METOAMYECKHX YKA3aHUAX IO COOTBETCTBYIOLIMM TeMaM JUCHUILIMHBL. OOydarouuiics oKeH
0o0paTUTh BHUMaHHE HA OCHOBHbIE TEPMHUHBI U TOHATHUSA MO TeMe, Ha MPOOJIEeMHbIE BONPOCHI,
110100paTh AOMOJIHUTENbHYIO JINTEPATYPY Ul UX OCBELICHMSI, COCTABUTh TE3UChI BBICTYIUICHUS.
OtBer oOyuwaromierocst JAOJDKEH ObIThb pPa3BEpHYThIM, apryMEHTHPOBAHHBIM, JIOTHYECKU
BBICTPOCHHBIM. [Ipy BBICTaBICHUH OLICHKU YYUTBIBACTCS MPABUIBHOCTH OTBETA IO COACPKAHUIO,
CaMOCTOSITEIIBHOCTD CYKJICHUM U BBIBOJIOB, YMEHHE aHAJIU3UPOBATH U CBA3BIBATH TEOPETUUECKUE
MOJIOKEHUS C MPAKTUKOM.

5.5 Meroanveckue yKa3aHHs 110 BINIOJTHEHHI0 KOHTPOJILHOMH padoThI

KonTtposnbnas pabora odopmisiercs B pacredyaTaHHOM WM PYKOIMCHOM BapHaHTE.
Homep BapuanTa BBIOMpaeTcss MO MOPSAKOBOMY HOMeEpy chucka oOydaromuxcs. Pabora c
JPYyTMM HOMEPOM BapHaHTa HE 3a4uThIBalOTCA. PaboTa BBIMONHSAETCS aKKypaTHO, B Ciydae
PYKOIMCHOTO 0()OPMIIEHUS UTCHHE €€ HE TOJDKHO BBI3bIBATH 3aTPYAHEHHI.



Pabota nomkHa COCTOSATH M3 THUTYJIBHOTO JIMCTA M OCHOBHOW dacTH. JlomyckaeTcs
BKJIIOYEHUE B pa0OTy TMPHUIIOKEHUM, COAEpKAIIUX TaOIUIbl, PUCYHKH, TOJy4YCHHBIC Ha
koMmnbioTepe. Ha TuTynbHOM nucTe 00s3aTelIbHO yKa3blBaeTCsd HAaMMEHOBAHHME JAMCLUILIIUHBL,
®UO obyuaromerocsi, rpymnmna, BapuaHt 3amganus, ®UO mnpemonaBarens. BreimonHeHHas u
odopmiieHHas paboTa 10oJKHA OBITH MpECTaBICHA MPENoJaBaTelto He mo3aHee, yeM 3a 10 aHei
710 Ha4ajia CECCUU.

B ocHoBHOM "yacTu paOOTHI 10 PEIICHUS KKIOM 3aJadd TOJDKHBI OBITh MPEICTABIICHBI
COOCTBEHHBIEC [laHHBbIC: BapHaHT 3aJaHus, (OPMYJIHPOBKA 3a/JaHUs, YUCICHHbIE 3HAYCHMS,
COOTBETCTBYIOIIIME CBOEMYy BapuaHTy. Jlajgee HOMKHO OBITH TNPEJCTABICHO pEUICHHE C
pacmdpoBkoit GopMyn u TOCIEAOBATENHHOCTH JAEHCTBUU. Bce BbIUMCIEHUS CHavaia
MIPEJICTABIISIFOTCS B BUJE PAcUETHBIX (hopMyll, 3aTeM B (DOPMYIBI TOJCTABISIOTCS YUCICHHBIE
3HAYEHMS U 3aMMCHIBACTCSI OTBET C YKa3aHWEM €IMHUIl U3MEPECHUH.

5.6 Meroan4eckne yKazaHHs K TeCTHPOBAaHHUIO

[ToaroTOBKY K TECTUPOBAHHIO HEOOXOAUMO OCYIIECTBISITH TIOATAITHO.

Ha nepBom »Tane He0OXOAMMO MOBTOPUTH OCHOBHBIE IOJIOKEHMSI BCEX TEM, JETaIbHO
pa3bupast Haubosee CIOXKHbIE MOMEHTH. HernoHsTHbIE BONPOCH HEOOXOIMMO BBIIHCHIBATD,
9TOOBI IO HUIM MOXHO OBLJIO MPOKOHCYJIBTHPOBATHCS C MPEMOAABATEIEM Tepe/I MPOXOKIACHUEM
UTOrOBOrO TecTHpoBaHusA. IloAroToBKy 1O TemMaM KaXJIOW JUAAKTHUYECKOM —€IUHMIIBI
1es1eco00pa3Ho MPOU3BOANUTE OTeNbHO. Ha 3TOM 3Tane HeoOX0IMMO UCIOIb30BaTh MaTepUAIIbI
JEKIMOHHOIO Kypca, MaTepHallbl CEMHUHApCKHUX 3aHSATHI, TECTOBBIE 3aJaHUs JUIS TEKYILETOo
KOHTPOJIS 3HAHUH, a TakXkKe Mpe3eHTallH JIEKIIHOHHOTO Kypca.

Ha Bropom »Tame mnOATrOTOBKM mpejpiaraercss Oe3 TOBTOPEHHs TEOPETUYECKOIro
MaTepuaia AaTh OTBETHl TECTOBBIC 3alaHMs ISl pyOSKHOTO KOHTPOJIsS 3HaHUM. Eciu oTBeTHI Ha
KaKHe-TO BOIPOCHI BBI3BAJIM 3aTpyIHEHUE, HEOOXOUMO €llle pa3 MOBTOPUTH COOTBETCTBYIOIIUI
TEOPETUYECKUI MaTepual.

Hakonen, TpeTwii 3Tam MOATOTOBKM HEOOXOAMMO OCYIIECTBHTH HEMOCPEICTBEHHO
HakaHyHe Tecta. Ha naHHOM 3Tanme HEOOXOAMMO aKKypaTHO IPOCMOTPETh BECh JIEKIIMOHHBIM
Kypc.

B cnywae, ecinum pe3ynapTaThl  BBIIOJHEHHS TECTOBOIO  3aJaHUsl  OKa3aJIUCh
HEYJI0BJIETBOPUTEIbHBIMU, HEOOXOAUMO 3a()UKCUPOBATh TEMBI, HAa BONPOCH! IO KOTOPBHIM ObLIH
JIAHbl HEBEPHbIC OTBETHI, M €lIe pa3 yIriayOJIEHHO IMOBTOPUTH COOTBETCTBYIOIIHME TEMbI B
COOTBETCTBUH C YKa3aHHBIMU BBILIE TPEMSI dTAllaMU NIOJATOTOBKU K TECTUPOBAHUIO.

IIpomeskyTouHAas aTTECTAMS

I[Io wroram 2 cemectpa mnpoBoauTcs 3auer. l[lpu mMmoAroroBke K cjaaye 3adera
PEKOMCHAYCTCA IMOJB30BAaThHCA MaTcpuaiaMd HNPAKTHUCCKUX 3aHSITUN U MaTcpualiaMu,
M3YYEHHBIMH B XO/I€ TEKYILIEH CaMOCTOSITETbHON pabOTHI.



6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Ne Ne Bujbl yueOHoii padoThl O0pa3zoBaTe/bHbIE TEXHOJIOTHU Bcero
n/m | cemec 4acoB
Tpa

1 2 3 4

1 2 Jlexyus 4.1 Beioopkwu. Jlexnus ¢ UCIIOIL30BAHUEM CIIAlI0B B | 2
OcHoBHBIE POPMYJIBI Power Point.

KOMOHHATOPUKH
2 Jlexyus 4.2 bunom Herorona JIekums ¢ UCMoOIb30BaHUEM CJIAlIOB B | 2
Power Point.

3 Jexyus 4.3 ®opMyibl Jlekumst Kak TEXHOJIOTHUS | 2
BKJIOYEHUA-UCKITIOYEHU I KPUTHYECKOT'O MBIILICHHUS.

4 Jexyus 5.1 Jluneiinpie JIeknus ¢ UCIOJIL30BAHUEM CJIAIOB B | 2
PEKYPPEHTHBIE COOTHOILICHUS Power Point.

5 IIpakmuueckoe 3ansamue Ne5. CamocrosrenbHas paborta | 2
Bri6opku. OcHoBHBIE HhOpMyIIbI o0ydaronmxcss M0 WHIAUBHTYaJTbHBIM
KOMOMHATOPUKH 3aJaHUSIM IINCbMEHHO B TETPaIIX

21 IIpaxmuueckoe sansmue Ne6 CamocrosTenbHast paborta | 2
bunom Herotona. 00y4JaroIIuXCsl 110 WHAWBUIYaIbHBIM
3aJJaHUSIM TUCbMEHHO B TETPAISIX
22 IIpakmuueckoe sansmue Nell | CamocTosITeNIbHAS paborta | 2
OCHOBHBI€ TIOHATHUSI TCOPUH o0yJaronmxcst M0 WHIAUBHYJTbHBIM
rpados 3aJaHUSIM IUCbMEHHO B TETPAIAX.
23 IIpakmuueckoe sansmue Nel5 | CamocTosiTeIbHAS paborta | 2
WnBapuanTsi rpaga 00yJaromuxcs M0 HHIUBUAYATbHBIM
3aJJaHUSIM MUCbMEHHO B TETPAISIX
24 IIpakmuueckoe sansamue Nel8 | CamocTosiTeIbHAS paborta | 2
Anroputms! Hpuma n 0o0yJarommxcsi M0 WHIUBHIYATHHBIM
Kpackana. 3aJIaHUSIM UCBMEHHO B TETPAAAX
HUTOI'O yacoB B 2 cemecTpe: 18




7.

YYEBHO-METOAUYECKOE W HWH®OPMAIMWOHHOE OBECIIEYEHUE

JUCHUITVIMHBI
7.1. IlepeyeHb OCHOBHOM M JONMOJTHHUTEILHONH Y4eOHOM JIUTEPaTyphI

CnucoK OCHOBHOM JIUTEPATYPbI

1.

Hextsps, M. U. Jluckpernas maremaTtnka: yuyeOHoe mocodue / M. U. Jlextsaps. — 4-e
u3n. — Mocksa: Uatepuer-YHusepcurer Undpopmanmonnsix Texunonoruit (MHTYUT),
At Ilm Ap Menua, 2022. — 181 c¢. — ISBN 978-5-4497-1641-5. — Tekcrt:

anekTpoHHbIH // Ludposoii obpazoBarensubiii pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/120477 html

Kupcanos, M. H. Maremaruka u nporpamMmmupoBanue B Maple: yueOHnoe nocodue / M. H.
Kupcanos. — Mocksa: Aii [In Ap Menua, 2023. — 164 ¢. — ISBN 978-5-4497-0585-
3. — Tekcr: 2neKTpoHHBIN // DnekTpoHHO-0nbOIHoTeuHas cucreMa IPR SMART: [caiir].
— URL: https://www.iprbookshop.ru/95593 . html

OkynoB C.M. [luckpeTHas maremaTuka. Teopuss W TpaKTHKA pEIICHHS 3aJad 10

uHpopmaruke: yuyeOHoe mocobue / OkynoB C.M.. — Mocksa: Jlaboparopusi 3HaHUIA,
2022. — 423 c. — ISBN 978-5-00101-684-7. — Tekct: amekrponusiii // Ludposoit
o0Opa3oBarenbHbII pecypc IPR SMART: [caiiT]. — URL:

https://www.iprbookshop.ru/12221.html

[MamryeBa .M. /luckpeTHas maTemMaTtuka B HH(GOPMAITMOHHBIX CUCTEMaX U TEXHOJIOTHSIX:
yaebHoe mocobue / IlamyeBa M.M., IllenkoBoii A.H., FOwkun H.A.. — Boponex:
Bopouexckuit rocyrapctBeHHbIN TexHuueckuid yausepcuret, ObC ACB, 2022. — 183
c. — ISBN 978-5-7731-0718-7. — Texkcrt: snextponHslii // LludgpoBoit o6pazoBaTenbHbII
pecype IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/93256.html

CenoBa H.A. /luckpernas matemaTtuka : yueoHoe mocooue / Cemoa H.A.. — Capatos :
Al IIn Op Menua, 2022. — 67 c. — ISBN 978-5-4486-0069-2. — TekcT : 21€KTPOHHBIN
// LudpoBoit obOpazoBatenbHbli pecypc IPR SMART : [caiit] — URL:

https://www.iprbookshop.ru/69316.html

CHnuCoK J0NO0JHUTEIbHO JTUTEPaATyPhI

1.

I'aBpunos, I'.Il. 3agaun U ynpakHeHUs MO AUCKpeTHOW MaTtemaTuke [Tekct]: yued.
noco6ue/ I'.I1. T'aBpuiioB, A.A. CanoxeHko.- 3-¢ u3j., nepepad. — M.: ®USMATIIUT,
2006.- 416 c.

Kamutun JI.B. OcHOBBI JUCKpeTHOH MareMaTuku. Teopust rpadoB: HpaKTUKYyM /
Kamutun JI.B., Kanutuna O.C.. — Mocksa: Uzparensckuit lom MUCuC, 2022. — 67 c.
— ISBN 978-5-906846-68-6. — Tekct: anextponnsiii // [{udpoBoit 06pazoBaTenbHBIN
pecypc IPR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/78551.html

HosukoB, ®.A. [IuckperHas maremaTuka ajsi nporpaMMuctoB [TekcT]: yuel. mocobue
st ctya. By3oB/ @.A. HoBukos.- CII6.: ITutep, 2001.- 304 c.

Iopomenko, E. H. C6opHuK 3a7au MO IMCKpPETHOM MaTeMaTHke: yueOHoe mocobue / E.

H. Tlopomenko. — 2-e m3a. — HoBocubupck: HoBocuOupckuili rocynapcTBEHHBIH
TexHuueckui yHuepcureT, 2018. — 132 c¢. — ISBN 978-5-7782-3562-5. — Tekcr:
ANEKTPOHHBIN // DnexkTpoHHO-Onbmmoreuynas cucrema IPR SMART: [caiit]. — URL:

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

CenoBa, H.A. JluckperHas MaremaTvka. 3aJauyd IOBBILIEHHONW  CIIOXHOCTH
[DnexTpoHHBIN pecypc]: TMpakTUKyM JUisi TOATOTOBKM K HMHTEepHeT-dk3ameHy/ H.A.
CenoBa, B.A. CenoB. — DnekTpoH. TeKCTOBbIEe HaHHbIe. — CapartoB: Al [Iu Op Menua,

2018. — 97 c. —  978-5-4486-0133-0. —  Pexum  nocryma:
http://www.iprbookshop.ru/71561.html

7.2. IlepeyeHb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAUMOHHOM ceTH « UHTEepHET»


https://www.iprbookshop.ru/120477.html
https://www.iprbookshop.ru/95593.html
https://www.iprbookshop.ru/12221.html
https://www.iprbookshop.ru/93256.html
https://www.iprbookshop.ru/69316.html
https://www.iprbookshop.ru/78551.html
https://www.iprbookshop.ru/91418.html
http://www.iprbookshop.ru/71561.html

1. DnexrponHo-6ubmuoreunas cucrema IPR SMART URL: https://www.iprbookshop.ru/.

7.3. UHpopManmoOHHBbIE TEXHOJIOTHH, JJULCH3HOHHOE POrPaMMHOe o0ecredyeHne

JIMLeH3NOHHOEe POTrPaAMMHOE PexBU3MTHI JIMLIEH3UIT/ JOTOBOPOB
obecrieyeHmne
Antuupyc Dr.Web Desktop Security Jlunensuonnsiit noroop Ne 621
Suite Cpok neiictBust: ¢ 25.09.2025 no 24.09.2026
Hudposoii 00pazoBaTenbHBIN pecypc Jlunensuonnslit qorosop Ne 12873/251I1 ot
IPR SMART 02.07.2025 1.
Cpok neiictBust: ¢ 01.07.2025 r. 7o 30.06.2026 r.
becrimatnoe 110

LibreOffice, OpenOffice, MoitOduc, Sumatra PDF, 7-Zip, Adobe Acrobat Reader,

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHHUE JUCHUIIJIMHbI
8.1. TpeGoBanus k ayIMTOpPUAM (IOMEIIEHUAM, MEeCTaM) /1JIl IPOBeIeHUs 3aHATH I

1. YueOHas1 aynuTopus JJ151 IPOBeAEeHUS 3aHATHI JeKIMOHHOI0 TUIIA.
CrnenuanusupoBaHHas MeOeb:

Kadenpa nactonpHas - 1mr., maptel - 15mrT., cTynbs - 40mT., JocKa - 11IT., CTON MPermoaaBaTeIbCKIH -
21mT., nrkad) KHUKHBIN ¢ ToNKaMu - 11iT., mkad ABYXABEpHBIH - 11T., 1ab. cTo - 1mT.

Habop nemoHcTpannonHoro o60py10BaHus M y4eOHO-HATIAHBIX TOCOOHH, 00eCTIeYMBAIOLIIX
TEMaTHUYECKUE WIITIOCTPALIIH:

Hacrennslit 3xpaH -1

IIpoekrop -1

Hoyr6yx -1

2. YuyeOHasm ayauTopusi AJsi TNPOBedeHHMS] 3aHATHH CEMHUHAPCKOr0 THIIA, KYPCOBOIO
NMPOEKTHPOBAHUSA (BBINMOJHEHUSI KYPCOBBLIX PadoT), IPYNNOBbIX W HHIAMBHAYAJbHBIX
KOHCYJIbTAUMMH, TEKYLIero KOHTPOJIA ¥ MPOMEKYTOYHOM aTTecTAallNH.

Crnenuanu3upoBaHHas MeOeb:

Cros npernofaBaTenbCKUi - 11IT., KOMIBIOTEPHBIE CTONBI - 101IT., HApTHI - 7IIT., CTYNbA - 241T., TOCKa
Menosas - 1mT.

TexHuueckue cpelicTBa 00yUEHUs, CITy>KaIIue JJIs TPEeJOCTaBIeHUsT Y4eOHOH HHPOpMaK OOJIBIIONH
ayTUTOPUH:

[lepconanbubril KoMnsoTep -10 T

OKpaH HACTCHHBIA PYJIOHHBINA — | TIT.

3. ITomemenne AJ1st CAMOCTOSITEIbHOM PadoThI.
Otnen obcayXKUBaHMS IEYaTHBIMU U3TAHUSIMHU


http://www.iprbookshop.ru/

Crienmanu3upoBannass MebOenb:Paboune cromst Ha 1 Mectro — 21 mr.Crymes — 55 mr. HaGop
JIEMOHCTPAIMOHHOTO O0OPYJOBaHUS M Y4eOHO-HAMISIHBIX MMOCOOM, 00ECICUNBAIONIUX TEMATHUCCKUES
WJUTIOCTPALMK: SKPaH HACTEHHBINH — 1 mIT.

[Ipoexrop — 1. HoytOyk — lmmT.

HNudopmanmonHo-6nbOmorpaguaeckuii OT/Iel.

Crieninann3upoBaHHas MeOeTh:

PaGoune cromst Ha 1 MecTo - 6 miT. CTYIbS - 6 IT.

KommnbroTepHas TeXHHKa C BO3MOXXHOCTBIO TIOAKIIOUEHNUS K ceTH «HTepHeT» 1 o0ecredeHneM JOCTya
B AJICKTPOHHYIO HH(pOpMannoHHo-00pazoBatenbhyto cpeny PIBOY BO «CeKapl'Ax:

[epconanbhsiii kommeioTep — lmt. Ckanep — 1 wt. MOV — 1 mrt. Otaen o6cayXKuBaHuUS 3JIEKTPOHHBIMH
n3gaausaMu Crienuani3npoBanHas MeOeb:

PaGouue cronel Ha 1 Mecto — 24 mt. CTynbs — 24 mr.

HabGop nemMOHCTpallMOHHOTO OOOpPYIOBaHWS W YUYEOHO-HATUBIMHBIX ITOCOOHMH, OOECIIeUNBAIOTIX
TEMATHIECKUE MILTIOCTPAITIH:

WnrepaktuBHas cuctema - 1 mr. Monutop — 21 mr. CeteBoil TepmuHan -18 mr. IlepcoHanbHbIH
komnbetotep -3 mT. MOY — 2 wt. [Ipurtep —1mrT.

4. IlomemeHnue Js XpPaHEeHUS] W TNPOPUIAKTHYECKOT0 OOCTY:KUBAHHUSA Y4eOHOIro
o0opynoBaHus.

CrnenunanusupoBannas mebens: lkad — 1 mT., cryn -2 mr., Kpecao KOMIBIOTEPHOE — 2 MIT.,
CTOJI YIJIOBOM KOMITBIOTEPHBIM — 2 MIT., TYMOOYKH C KIIOYOM — 2 MT. Y4eOHOe mocodue
(mepcoHanbHBIN KOMIBIOTEP B KOMITJIEKTE) — 2 IIT.

8.2. TpeGoBanusi kK 000pYA0BAHNIO PA0OYHX MECT NMpenoaaBaTes U 00y4arommuxcs
PaGouee mecTo npenoiaBaresnsi, OCHAIIEHHOE KOMITBIOTEPOM.

Paboune mecta 00yuaromuxcs, OCHAIIEHHBIE KOMITBIOTEPAMH.

8.3. TpeGoBanus K cienMaJIM3MPOBAHHOMY 000PYI0BAHMIO - HET



9. OCOBEHHOCTH PEAJIMBALIMU JUCHUIIVIMHDBI J1JI1 UHBAJIUIOB U JIUL C
OI'PAHUYEHHBIMU BO3MOKHOCTSAMMU 310POBbs

Jlns obecrieueHus o00pa3oBaHUs HWHBAJIMAOB U OOYyYarOIIMXCS C OIpaHUYEHHBIMU
BO3MOXHOCTSIMU 37I0pOBbsl paspabarbiBaeTcsi (B cilyyae HEOOXOJUMOCTH) aJalTHpPOBaHHAs
oOpazoBaTenbHas MpPOrpaMMma, MHIUBUAYATbHBIA y4eOHBIH IUIaH C YYEeTOM OCOOCHHOCTEH HX
NCUXO(U3MYECKOTO Pa3BUTUS W COCTOSHUSL  3/I0pOBbS, B YAacCTHOCTH TMpPHUMEHsETCS
WHAMBUYalbHbBIM MOAXOJ K OCBOEHHUIO NUCLMIUIMHBI, WHAMBUIyalbHbIE 3alaHus: pedeparsl,
MUCHMEHHBIE PabOTHl M, HA0OOPOT, TOJBKO YCTHBIE OTBETHl M AMUAIOTH, HHIUBUAyaJIbHBIC
KOHCYJIbTalli¥, HCIOJIb30BaHWE JUKTO(OHAa W JIpyIMX 3allMCHIBAIOIIMX CPEACTB IS
BOCIPOM3BECHUS JIEKIMOHHOIO U CEMMHAPCKOT0 MaTepHraa.

B memsax oOecnieueHuss 0Oy4yaroOmMXCsl WHBAIMIOB W JIML C OTPaHUYCHHBIMHU
BO3MOXXHOCTSIMU ~ 37I0POBbsl  KOMILJIEKTyeTcss (OHJ OCHOBHOM y4eOHOW JuTepaTypoil,
aJlalTUPOBAHHOM K OrPaHWYEHUIO HJIEKTPOHHBIX 00pa3oBaTelbHBIX PECYpCOB, JIOCTYI K
KoTopbIM opranuzoBan B BUI[ Akanemun. B Oubnamnoreke mnpoBOIATCS HHIMBHUAyaJbHBIE
KOHCYJIbTAI[UH JUIsl JaHHOW KaTEeropuH I0JIb30BATEJIEeH, OKa3bIBAa€TCS MOMOLIb B PErHCTpalM U
UCIOJb30BAHUN  CETEBBIX UM  JIOKAIBHBIX JJIEKTPOHHBIX  O0Opa30BaTENIbHBIX  PECYPCOB,
MIPEIOCTABIISAIOTCA MECTA B UNTAIIBHOM 3aJI€.



[Ipunoxenue 1

®OH/I OHEHOYHbBIX CPEACTB

110 JTUCIHUIIJIMHC JMcKpeTHass MaTeMaTuKa




1. ITACIIOPT ®OHJA OIEHOYHBIX CPEJICTB IIO JUCHUIIVIMHE

JInckpeTHasd MaTeMaTUKA

1. Komnerenuuu, (popMupyemMbie B Ipouecce H3y4eHust IMCIUTIHHBI

WHupexe @opMyIHpPOBKA KOMIIETCHIIUA

OIIK-1 CrnocoOeH MPUMEHSATh €CTECTBEHHOHAYUYHbIE U OOIIEHHKECHEPHbIC 3HAHUS,
METO/Ibl MaTEMAaTUIECKOTO aHaJIM3a U MOJICITUPOBAHUS, TEOPETUIECKOTO H
HKCTIEPUMEHTAIHOTO HCCIICOBAHNUS B TPOGECCHOHATIBHON eI TEIEHOCTH.

2. Oranbl popMHPOBAHUS KOMIIETEHIMH B NpoLecce 0CBOCHUS! AU CLUIIJIUHBI

OcHOBHBIMU 3TanamMd (OPMHPOBAHUS YKA3aHHBIX KOMIIETCHIMI TpU HU3yYEHHH
O0yJarOIUMKCS  TUCIHIUIMHBI  SBJSIFOTCS  TTOCIIEIOBATEIbHOE HW3yYEHHE COJIEePIKATEeIFHO
CBSI3aHHBIX MEXIy coOol pa3zienoB (TeMm) ydeOHBIX 3aHATHH. M3ydeHHe Kaxmoro pasjena
(TCMBI) nmpeanojaract oOBJIaaACHUC OGy‘-IaIOH_II/IMI/ICSI HCO6XOI[I/IMBIMI/I KOMIICTCHIIUAMMU. Pe3ynBTaT
aTTecTalluu OOYy4YaroIMXCsl Ha Pa3jIMuYHbIX 3Tanax (popMHpPOBAaHUS KOMIIETEHIMI MOKa3bIBaeT
YPOBEHb OCBOCHHUSI KOMIETEHIINH 00YYarOIUMHCS.

OTanHOCTh (OPMHUPOBAHUS KOMIIETECHIIMH MPSIMO CBSi3aHA C MECTOM JUCLHUIUIMHBI B
o0pa3oBaTeabHON MporpaMme.

Pa3znesnl (TeMbl ) JUCHUIIIMHBI dopmupyemblie
KOMIIETeHIUH (KO/JbI)
OIIK -1
Pa3znen 1. MuoxectBa
Tema 1.1 MuoxectBa. Onepaiiuy HaJi MHO>KECTBAMH. +
Tema 1.2 Jlornueckue 3ak0HbI HaJ MHOXKECTBAMH +
Paszpnen 2. buHapHbie OTHOIIEHHS
Tema 2.1 bunapusie otTHomeHusi. CBolicTBa OMHAPHBIX +
OTHOILIEHU
Paznen 3. @yHkius
Tema 3.1 @ynkius. CoiicTBa QyHKIMI +
Paznen 4. Kombunaropuka
Tema 4.1 Beibopku. OcHOBHBIE (hOPMYJIBI +
KOMOWHATOPHKH
Tema 4.2 bunom HeroToHa +
Tema 4.3 @opmyiibl BKIIOYEHU-UCKIIOUEHUN +

Paznen 5. PexyppeHTHBIE COOTHOLIEHUS

+

Tema 5.1 JIuneitHbIE peKyppPEHTHBIE COOTHOIICHUS

+

Tema 5.2.Yucina Gubonauyun

Paznen 6. Teopust rpadoB

Tema 6.1 OcHOBHBIE TOHATHS Teopuu rpadoB

Tema 6.2 Matpuilpl, aCCOIMUPOBAHHBIC C TPaPOM.

Tema 6.3 MeTpudeckue XapakTepUCTHKHU Tpada.

Tema 6.4 Onepanyu Hag rpadamu

Tema 6.5 MaBapuanTsl rpada

Tema 6.6 [TonsTue nepesa, jeca, mapocoyeTaHHs

Tema 6.7 ®opmyiner Kann u Kupxroda

Tema 6.8 Anroputmel [Ipuma u Kpackana

[+ ] ]+

Tema 6.9 DitnepoBbl U raMHJIBTOHOBBI Tpadbl




3. UHauKaTOpbl JOCTHKEHU S KOMIIETeH M, (pOpMHPYeMBbIX B polecce N3y4eHUs U CHUILTNHBI

OIIK-1 Cnoco0eH NpUMeHSATh €CTeCTBEHHOHAYYHbIe M O0LIeHMH:KeHePHbIe¢ 3HAHMS, METOAbl MATEMATHYECKOI0 AHAIN32 H MO/IeTHPOBAHUS,
TEOPEeTHYECKOr0 M IKCIEPUMEHTAJIbHOI0 HCCJIeJOBAHNS B NPOogecCHOHATBHOM 1esiTeIbHOCTH

HHI[“KaTOpr JOCTH/KCHUSA Kpmeppm OLICHMBaHMs1 PE3yJIbTaTOB oﬁy'{emm Cpe[(cha OLICHUBAHUS PE3YJ/ILTATOB
KOMIIETCHIIHHA Oﬁy‘leHI/Iﬂ
HEYI0BJIETB YAOBJIETB X0po1Io OTJHYHO Texymuii Ipome:xxyTounas
KOHTPOJIb aTTecTauus
OIIK-1.1. Ucnonb3yer | He 3HaeT ocHOBHEIX HemoHcTpupyer JleMOHCTpHUpyET 3HAHUS PackpeiBaeT nonHoe Konrponbhblie 3ager
SHAHUS OCHOB | TIOHATHIA, IPUHIIMIIOB U | YaCTUYHbIE 3HAHMUS | OCHOBHBIX NIOHSTHI, COZIEPIKAHHE OCHOBHBIX BOIIPOCEL,
METOJIOB HCIIOJIb3YEMBIX | OCHOBHBIX NOHATHH, | NPUHIMIIOB H METOJIOB NOHATHH, IPHHIMIIOB U | TECTHPOBaHHE
MaTEMATHKH, bu3HKwy,
" B TEOPHU MHOXKECTB, NPUHIMIOB W METOJOB | HUCIIONB3YEMBIX B TEOPHU METOJIOB HCIIONB3YEMbIX
BHITHCIITCIEHON TeopuH rpados, HCIIONB3YEMBIX B TEOPHH | MHOXKECTB, TCOPUH IpadoB, B TEOPHUHN MHOXECTB,
TCXHUKH U | xomOuHATOpPHKH MHOYKECTB, TEOPHH | KOMOMHATOPUKHU Teopuu rpados,
IporpaMMHUpPOBaHUs I rpadoB, KOMOMHATOPUKH KOMOHMHATOPHUKH
peliCHUs TOCTABJICHHBIX
3aa4.
OIIK-1.2. Ncnons3yer | He ymeer u ne rotos He yBEpeH B | YMeeT mpuMeHsITh TipaBuia U | [0TOB u ymeeT KoHTtposnbHbIe 3aver
NPUHIUIE M METOJpI | NPHMCHATE NPaBHia OPUMECHCHHH TIPaBWI U | (HOPMYIIBI K0M6HHaToEHKH; PUMEHSATH TPaBUIIa U BOIIPOCHI,
OpPMYJIbI opMyJT elarhb JIMHEHHbIE | (OPMYIIBI TECTHPOBaHHE
Teopun komOuHaropuku | 2OPMY (bopwmy p (bopmy. p ’
KOMOWHATOPHUKHY; KOMOHMHATOPHKHY; PEKYppEHTHbIE  ypaBHEHHs; | KOMOMHATOPHKH; PELIaTh | HHIMBHIyalbHbIe
U uX TNPAMCHCHUA VI peuarh JTuHeHbIe peuieHnun JINHEMHBIX | HAXOJIUTh OCHOBHBIE | JTIUHEHHBIE 3alaHuA K
HUCCIENOBaHNA B | pexyppeHTHBIE PEKYPPEHTHEIX XapaKTePUCTUKH Ipad)oB . PEKYppCHTHEIE TIPAKTHICCKNM
npodeccruoHaIbHON YPaBHEHHUS; HAXOUTh yPaBHEHHUIA; ypaBHEHUS; HAXOJUTh SAEITHAM
JEATENLHOCTH OCHOBHBIC HAXOXXACHUH OCHOBHBIX OCHOBHBIC
XapaKTePUCTUKH IPaOB | XapaKTEPHCTHK rpados XapaKTePUCTHKH IpadoB
OIIK-1.3. Amamusupyer | HeBuaneer ocHoBHbIMU YacTuaHo BIazeer BiageeT ocHOBHBIMH [emoHctprpyer Bnasienre | KoHTposibHBIC 3ager
" MHTeprpeTHpyer | IPHEMaMH pelieHus OCHOBHBIMH IPHEMaMH npHeMaMH PeleHHs 3a/1a4 OCHOBHBIMH IIPHEMaMH BOIIPOCEIL,
emenns B obmacti | 3P KOMOWHATOPHKH, peuieHus 3a1a4 KOMOWHATOPUKH, OCHOBHBIMU | pELICHHS 33724 TECTHPOBaHUE
p OCHOBHBIMH METOJaMH1 KOMOWHATOPUKH, METOJJAMH PEILCHUS KOMOMHATOPHKH, MH/WBAy/IBHBIC
MaTCMaTH4ECKOro peleHus TMHEHHBIX OCHOBHBIMH METOJIAMH | JIMHEHHBIX PEKyPPEHTHBIX OCHOBHBIMH METOIAMH 3a/1aHHs K
aHanu3za W | peKyppeHTHBIX pELICHNS TUHENHBIX YPaBHEHUIA; IPHEMAMU pELICHNS THHENHBIX TIpaKTIHICCKIM
MOJCIINPOBAHUA YPaBHEHHUI; IPUEMAMU PEKYPPEHTHBIX pacmo3HaBaHUs OCHOBHBIX PCEKYPPEHTHBIX i?;’;ﬁ}i’}laﬂ
pacrio3HaBaHus ypaBHECHUIA; IPHEMaMH XapaKTepPHUCTHK U BUIOB YpaBHEHHIA; TIPUEeMaMn paGora
OCHOBHBIX pacrno3HaBaHus rpacdos pacro3HaBaHus
XapaKTePHUCTHK U BUIOB | OCHOBHBIX OCHOBHBIX
rpadoB XapaKTePUCTUK U BUIIOB XapaKTePHUCTHK U BUJIOB
rpados rpadoB
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10.
11.
12.

13.
14.
15.
16.

17.
18.

4. Kommiaekr KOHTPOJIbHO-0II€EHOYHBIX CPEACTB 0 JUCHUIIVIMHE
«I[I/ICerTHaSI MaTEMaTHKA»

BOl'lpOCLI K 3a49€Ty
IO JUCHHUIIIIMHE ,Z[I/ICerTHaﬂ MareMaTtuka

MmuoxectBa. CriocoObl 3amaHus MHOXecTB Orepanuu HajJ MHOXKecTBamMH JlekapToBo
IIPOU3BEIECHNE MHOKECTB.

bunapusie orHomenus. CBolicTBa OMHAPHBIX OTHOLICHUH. OTHOIIICHHE SKBUBAJICHTHOCTH.
@ynkuun. CIOpbeKTUBHBIE, UHBEKTUBHBIE U OMEKTHBHbIE (QYyHKUMU. CioxHas (QyHKUuS,
oOpatHast QyHKIIHSL.

OcCHOBHBIE MTOHATHSI KOMOWHATOPHUKH. BHIOOPKH: yIOpsAAOYEeHHBIC U HEYTIOPsJ0YCHHEIE, 03
IOBTOPEHUII U C MOBTOpPEHUsMHU. Pa3MeleHus, NmepecTaHOBKH, COYETaHUS U (OPMYJIbI
MI0JICYETa UX KOJIMYECTBA.

bunom HproToHa. OcCHOBHBIE 53J€MEHTapHble (OPMYJIBI TMOACYETa YHUCIA PA3IUUYHBIX
koMOuHauui. IIpaBuiio mpousBeneHUs, MPaBUIO CyMMBI M uUX 0000meHus. CBoiicTBa
OMHOMHAIIBHBIX KOA(P(OUIIMCHTOB.

@opMyInbl BKIIIOYCHUSA-UCKIIOUEHHs. PexkyppeHTHble cooTHomeHus. Yucna dubonauuw,
yucna Karanana.

Omnpenenenue rpada u ero rpaduyeckoe mnpenacrapieHue. IloHATHE HHIMIEHTHOCTH H
cmexknoctu. Onpenenenue rpadoB: MOTHOTO, ABYIOJIBHOTO, 3Be3/bl. M3oMopdusmM rpados.
®opMyJIbl OICYETA YUCIIO IOMEUYEHHBIX U HETOMEUEHHBIX rpadoB.

Yactu rpada: noarpad, cyrpad. MapupyTsl, LenH, HUKIbL, KOMIOOHEHTH. Onpenenenue
CBSI3HOCTH Tpada.

Crenenn BepummH rpada. Teopema o uyucie BepIIMH HEYETHOM creneHu. Jlemma o
PYKOIIOXKATHSX.

OpuenTtupoBanHble rpadbl U MysbTUrpadsl. OnpeaeneHrne OCHOBHBIX TOHATHH.

Marpuiibl, accoriurpoBanHble ¢ rpadoM. Omnpenenenue n3oMoppu3mMa B TePMHUHAX MATPHIL.
MeTtpuueckue xapakTepucTuku rpadoB. OrmnpeneneHue pacCTOSIHUS, SKCIEHTPUCUTETA,
JaMeTpa, paanyca U LeHTpa rpada.

Omneparnu Han rpadamu. JonmomaurtenbHblidi Tpad. CrsaruBanue pebpa. Pacmeruienue
BepHIMH. Packpacka BepIuH.

WuBapuantsl rpada. Bekrop creneneit. Yucno BHemHeH ycToiunBOCTH (TIIOTHOCTH) rpada,
YHUCIO BHYTPEHHEH YCTOHYMBOCTH (HEMJIOTHOCTH) rpada. Xpomarndeckoe umcio. Yucio
KOMIOHEHT cBsA3HOcTH. Knnka u uncno Xansurepa.

HepeBbs u neca. OcToB MUHMMAaIbHOTO Beca. Anroputm [Ipuma u Kpackana.

PeGepubie mokpeiTus. [lapocoderanus.

O6xoxp1. DitniepoBsl rpadul. Teopema Ditnepa. Anroputm Dnepwu.

I'amunbTOHOBBI  Tpadbl. JlocTarouHble YCIOBUS TIaMUJIBTOHOBOCTH:TEOpeMa XBaTaja,
teopema Ope, Teopema /lupaka, teopema Tara.



KOHTpOJIbeIe BOIIPOCHI

IO JUCHUIIIIMHE I[I/ICKpCTHaH MaT€MaTHuKa

Bonpocs k pasgeay 1-3.
1. MuoxectBa. CriocoOsI 3a1anust MHOkecTB Oriepaiinu HajJ MHOXKecTBaMu JlekapToBO
MIPOU3BEICHNE MHOXKECTB.
2. bunapsslie otHomeHUs. CBOICTBa OMHAPHBIX OTHOIICHHWH. OTHOIIICHHE
SKBUBAJIEHTHOCTH.
3. ®ynkiuu. CIOpbeKTHBHBIC, UHBEEKTUBHBIC M OMeKTHBHBIC QyHKIMH. CoxKHast QyHKIIHS,
oOpaTtHast QyHKIIHSL.

Bonpocsl k pa3aeny 4.

1.

OcHOBHBIE TOHATHSI KOMOMHATOPUKHU. BBIOOPKH: yIIOpsiIOUeHHbIE U HEYNOPSA0UCHHBIE,
0e3 MOBTOpEHUIl M C TMOBTOpPEHUSMH. Pa3MelieHus, NEpecTaHOBKH, COYETAHUS U
(bopMyJIBI MTOCUETA UX KOJIMYECTBA.

bunom Hprotona. OcHOBHBIE 3leMEHTapHbIE (GOPMYIIBI TMOJCYETA YUCTA Pa3TUIHBIX
koMOuHanuii. [IpaBuno mpou3BeneHus, TPaBHIO CyMMBI U UX 0000meHus. CBoiicTBa
OMHOMHATBHBIX K03 PULIHEHTOB.

Bomnpocsl k pa3aeay 5.

1.

@dopMysibl  BKIIIOUCHUS-MCKIIOYCHUs.  PeKkyppeHTHbIe  COOTHOIIeHus.  Yucna
®ubonayun, yncna Karamana.

Bomnpocsl k pa3aeay 6.

1.

10.
11.
12.
13.

Omnpenenenue rpada u ero rpadpuueckoe npeacrapienue. [loHaTrne HHIUACHTHOCTH U
cMexxHocTH. OmnpezneneHue TpagoB: MOTHOTO, IBYIOIBHOTO, 3Be3bl. M3zomopduszm
rpagoB. @opMyJibl O/ICYETA YUCIIO IOMEUYEHHBIX U HEIOMEUEHHBIX IpadoB.

Yactu rpada: mnoarpad, cyrpad. MapmpyTsl, [HenHd, IUKIb, KOMIIOHEHTHI.
Omnpeznenenue cBs3HOCTH rpada.

Crenenn BepuminH rpaga. Teopema O uucie BepIIMH HeueTHOW cremeHu. Jlemma o
PYKOIOXKATHSIX.

OpuentupoBansbie rpadel 1 MynbTUrpadsl. OnpeneraeHne OCHOBHBIX TOHATHIA.
OpuenTtupoBanHbie rpadsl 1 MynbTUrpadsl. OnpeneieHue OCHOBHBIX MOHSITHHA.
Martpuupl, accormupoBanHbie ¢ rpadom. OmpeneneHue uzomoppusMa B TEPMHUHAX
MaTpHIL.

Metpudeckue XapakTepucTuku rpados. OnpeneneHne pacCcTOsHUS, SKCIEHTPUCHTETA,
namerTpa, paamyca U LeHTpa rpada.

Omnepauuu Hax rpadamu. JJomomHutensHbii rpad. CrsaruBanue pedpa. Pacmierenue
BepuIMH. Packpacka BepIuH.

WNuBapuantel rpada. BekTop creneneii. Uncno BHENIHEH YCTONYMBOCTH (IJIOTHOCTH)
rpada, 4YuciIO BHYTpPEHHEHW YCTOMYMBOCTH (HEIUIOTHOCTH) Tpada. Xpomaruyeckoe
yucio. Yuenmo KoMIoHeHT cBa3HocTh. Kinka u unciio Xansurepa.

Hepesbs u neca. OcToB MUHUMAaIbHOTO Beca. Anroputm [Ipuma u Kpackana.

Pe6epubie mokperTus. [Tapocouetanus.

O06xomp1. Ditnepossl rpadsl. Teopema Diinepa. Anroputm Diepu.

["amunbTOHOBHI Tpadbl. JlocTaToOuHbIE YCIOBHS TaMUJIBTOHOBOCTH: TeOpeMa XBaraja,
teopema Ope, Teopema Jlupaka, teopema Tara.



I/IHIH/IBI/IIlyaJ'lLHI)Ie 3alaHuA IJIA MIPAKTHYCCKUX 3aHATHIA

IO JUCHUIIIIMHE I[I/ICKpCTHaH MaT€MaTHuKa

3ananue 1. Onepanuu HaJJ MHOKECTBAMM

B-1.

JlaHbl MHOXECTBA! OrnpenenuTs MHOKECTBA:
A=11,2,3,4,5,6,7,8); Di=A4AB;
B=13,4,5,6,9,10, 11, 12}; D,=C\(4 U B);
C=1{5,6,7,8,9,10, 13, 14}. D=D,xD.

B-2.

I[aHBI MHOKCCTBA. OHpeI[eJII/ITB MHOXECCTBA.
A=11,2,3,4,5,6,7,8); Di=ANBANC,
B=13,4,5,6,9,10, 11, 12}; Dy=(AUB)\C:
C=1{5,6,7,8,9,10, 13, 14}. D =D, xD».

B-3.

JaHbl MHOXeECTBA: OrnpenenTs MHOKECTBA:
A=11,2,3,4,5,6,7,8); =C\B;
B=13,4,5,6,9,10, 11, 12}; D=ANB;
C=1{5,6,7,8,9,10, 13, 14}. D=D,xD.

B-4.

}Ia bl MHO>KECTBA: OHpe,Z[eJII/ITL MHO>XECTBA.
A=11,2,3,4,5,6,7,8); = A\B;

B=13,4,5,6,9, 10, 11, 12}; D,=BNC
C=1{5,6,7,8,9,10, 13, 14}. D =D x D
B-5

JlaHbl MHOXECTBA! Ornpenenuth MHOXKECTBA:
A=1{1,2,3,4,5,6,7,8); Di=B\C;
B=13,4,5,6,9,10, 11, 12}; Dy=ANC
C=1{5,6,7,8,9,10, 13, 14}. D =D, xD.

B-6.

Jlanbl MHOXKECTBA! OrnpenenuTh MHOXKECTBA:
A=1{1,2,3,4,5,6,7,8); Di=A\C;
B=13,4,5,6,9,10, 11, 12}; Dy=(AUBUC)\(4UB);
C=1{5,6,7,8,9,10, 13, 14}. D=D; xDi.

B-7.

I[aHI:I MHOKECTBA: OHpeI[CJ'II/ITL MHOKECTBA.:
A=1{1,2,3,4,5,6,7,8); Di=B\4;
B=13,4,5,6,9,10, 11, 12}; Dy=(4 N C)\B;
C=1{5,6,7,8,9,10, 13, 14}. D=D,xD.

B-8

I[aHLI MHOKECTBA. OHpe,I[eJ'II/ITL MHOKECTBA.:
A=1{1,2,3,4,5,6,7,8); D =C\4;
B=13,4,5,6,9,10, 11, 12}; D>=(ANB)\C:
C=1{5,6,7,8,9,10,13, 14}. D=D; xDi.

B-9

ﬂaHBI MHOXXCCTBA:

OHpe,I[eJ'II/ITL MHOXXCCTBA:

A=1{1,2,3,4,5,6,7,8}; Di=AAC:
B=13,4,5,6,9,10,11,12}; Dy=(B N CO)\ 4;
C=15,6,7,8,9,10, 13, 14}. D=D,xD.



I[aHI-:I MHOXCCTBA. OHpe,I[eJ'II/ITL MHOXCCTBA:
A=11,2,3,4,5,6,7,8); Di=BAC;
B=1{3,4,5,6,9,10, 11, 12}; Dy=A\(BU C);
C=15,6,7,8,9,10, 13, 14}. D=Dx D

3ananue 2. Komounnaropuka. Pemurs 3agauy.
B-1. Ha mkonbHbI Bedep TaHueB coOpanuchk pedsta 9-x, 10-x u 11-x kimaccoB. Bectu
xopoBoj mpurmamaroTcs 10 mKoIbHUKOB. CKONBKUMH CHOCOOAMH MOKHO COCTaBHUTH
XOpOBOJI MPY YCIIOBHH YYaCTHsI B HEM XOTsI ObI OJTHOTO OJIMHHAIIIaTUKIIacCHUKA? (55)
B-2. Ha ctynenueckuii Beuep coOpaiych IOHOIIM U JIEBYIIKU 8 (aKyJIbTETOB YHUBEPCUTETA
(B TOM 4HCIle MAaTEMaTHYECKOTO U (UIIONIOTUYECKOTO). Il UCTIONMHEHUSI HAPOHBIX TAHIICB
npuriamatorca 10 oOydaromuxcst. CKOJIBKHUMH cI1ocO0aMU MOYKHO BBIOPATh 3Ty NECIATKY MPHU
YCIOBUM YyYacTUsl B HEM XOTs Obl OJHOrO OOYYaroIerocsi MaTeMaTHYeCKOro M XOTs Obl
oHOTO oOyyarorierocs umonoruyeckoro paxkynprera? (6435)
B-3. Ha Bcemupssblii (hecTuBanb MOJOJEKHU NPUObLIa MOJOJASKD MATH KOHTUHEHTOB MHpA.
Bo3Hukina He00X0AMMOCTh OpPraHM30BaTh JEJEraluio U3 BOCBMHU IpPEACTaBUTENCH pa3HbIX
CTpaH Ui OIJIAIIEHUS KIATBBI O0OpuoB 3a MHUp. CKOJIBKUMH CHOCOOaMH MOXHO OBLIO
o0Opa3oBarh JAeJeraluio Mpu yCIOBUU y4acTus B HEH INpeAcTaBUTENEeH BCeX KOHTUHEHTOB?
(35)
B-4. B racrtpoHome wumerorcss KoH(eThl Tpex HanMeHoBaHUM. KoH(eTbl ymakoBaHbl B
KOpOOKH TpeX BUAOB — JUIS Ka)XKJIOTO HAMMEHOBAHUS CBOSI KOPOOKa. CKOJIBKHUMH CIIOCOOaMH
MOXHO 3aKa3aTh HAOOp U3 MATH KOpoOok? (21)
B-5. CKOJIbKO aBTOMAIIMH MOJIHO 00€eCcIeunTh 6-30a4nbIMUu HoMepamu? (10°)
B-6. CkonbKo 5-3Ha4HBIX YMCeN MOXHO 0oOpa3oBath u3 1udp 0 u 1? (16)
B-7. B onmHOM rocymapcTBe (CKa304HOM) HE HAWAETCS ABYX UYEJIOBEK, Y KOTOPBIX OKa3ajcs
Obl OJTMHAKOBBIN cocTaB 3y0OB: MO0 y HUX pa3HOE YMCIO 3y0OB, THOO 3yOOB HET B Pa3HBIX
Mecrax. OneHuTe HAWOONBIIYI0 YHCICHHOCTh HACEJICHHWS B OSTOM TOCYJapCTBE, €CIU
MaKCUMAaIIbHOE YUCII0 3y00B y oaHoro uesnoseka 32. (He Gonbie 232)
B-8. CkonbkuMu croco6amMu MOXHO OTOCJHATh 6 MHCEM pa3HbBIM ajpecaram, eciid UX OymyT
pa3HOCUTh 3 Kypbepa U 3apaHEe U3BECTHO, KAKOMYy Kypbepy Kakoe€ JOCTaHETCsl MUChMO?
(729)
B-9. UYerslpe oOyuarommxcsi cparoT 3Kk3aMeH. CKOJIbKO MOXKET ObIThb BapHaHTOB
pacrnpeeneHust OLEHOK, €CIIM U3BECTHO, UTO TaK MJIM MHAYe BCE OHU dK3aMeHbI cnainu? (81)
B-10. Tpu napHst ¥ Tpu JEBYIIKH PEIINIIN OCIE OKOHYAHUS HIKOJIBI TOCTYIUTh Ha paboTy B
CBOEM pOJHOM ropoze. B ropoae nmerorcs 3 3aBoja, Ha KOTOpbIe O€pyT TOJIBKO MY>KUYHH, 2 —
I7Ie HY)XHbI KEHIIMHBI U 2 — KOTOpbIE NMPHUHMMAIOT HA paboTy MU MYXYMH U HKCHIIMH.

CKOJIBKUMHU CIIOCOOAMH TIATH BBITYCKHHUKOB MOTYT PaclpeiesuThCs MO 3aBojiaM ropojaa?
(2000)

3ananue 3. PekyppeHTHbBIE COOTHOLLIEHU S
HaiiTu perienne pekyppeHTHOTO COOTHOIICHUSI.
B-1. u,, =7u,, —6u,; u, =3, u, =8.

B-2. u,., =8u,,,

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,, —3u,; u, =10, u, =16.

n+l

—16u,; u, =0, u, =8.



B-7. Unr = u, , —4u; u,=2,u,=6
B-8. 9u,,, =—9u,,, —2u,; wu, =3,u,=5
B-9. 2u,,, =3u,,, —u,;

no’

u, =2, u,=4

B-10. u,, =u,,, +6u,; u, =0,u,=1.

3aganue 4. Teopus rpados.
B mpousBonbHOM cBsizHOM rpade G = (V,E),

V| =10,

HaNTH:

E|=20y xoToporo pebpa e=(u,v)
degu +degv
HOJ] (degu,degv)

a) MUHHUMAaJIbHOE OCTOBHOE JIEPEBO C MOMOIIbI0 anroputma Kpackana;

0) MUHIMAJIBHOE OCTOBHOE JIEPEBO C MOMOIIBIO anroputMma [Ipuma;

B) COCTaBUTh MAaTPHILy CMEXHOCTHU U MAaTPULLy UHLUAEHTHOCTH;

T') BEIYUCIUTD PaIlyC U AuameTp rpada, ykazars HeHTpaJbHbIE U epr(epHitHbIe BEPIINHBI;

1) IOCTPOUTH JIOTIOJIHEHHE VISl JAHHOTO rpada;

€) HaliTu Bce MHBapuaHThl Tpada (BEKTOp cremeHed rpada, YMCIO BHEUIHEH yCTOWYHBOCTH,
YKCJIO BHYTPEHHEN YCTOMYMBOCTH, XPOMaTHUYECKOE YUCIIO, YUCIO KOMIIOHEHT CBSI3HOCTH, YUCIIO
XanBurepa);

) HalTH HE MEHee TpeX MapoCOYeTaHHii;

3) IPOBEPUTD, ABJSIETCS JIU JaHHBIHN rpad SHIEpOBBIM, €CIIH 14, TO TAUTH SUIEPOB ITUKII;

W) SBISICTCS JIM JAaHHBIA rpad TaMUIIBTOHOBBIM, IMPOBEPHTH OJHO M3 TOCTATOYHBIX YCIOBUH
raMHJIBTOHOBOCTH rpada.

B3BEIICHBI YUCIaMU W(e) =



3anaHus VI KOHTPOJILHOH padoThI

IO JUCHUIIIIMHE I[I/ICKpCTHaH MaT€MaTHuKa

«Kombunamopukay
BapuanT Nel.

1.

[ToacuuTtath 1 BBITIACATH BCE pa3MeNieHns 0e3 MOBTOpeHH u3 4 1o 3.

2. CKOJbKO pa3NMuYHBIX CJIOB MOXKHO TIOJNYYHTh, TI€pecTaBisisi OyKBbl B  CJIOBE
«maremaruka»?
3. B maccaxupckom moe3ae 12 BaroHoB. CKOJBKUMHU CITOCOOAMHU MOXHO pPaccaauTh B
noesjzie 4 4yenoBeKa, Ipu yCIOBUHU, YTO OHU MOEIYT B PAa3JIMUHbBIX BaroHax?
4. Tlpomatorcs 10 copToB OTKpHITOK. CKOJIBKUMHU CIOCOOAMH MOKHO KYIHTb 8 OTKPBITOK; 6
Pa3IUYHBIX OTKPBHITOK?
Bapuant Ne2.
1. TloacuuraTh U BBIIKUCATH BCe coueTaHus O0e3 moBTopeHui us3 4 mo 3.
2. CKOJBbKO pa3iMyHbIX paclucaHuil npu BbiOOpe u3 11 AUCHUIUIMH MOXXHO COCTaBUTH,
€CJIM paclrCcaHue OJJHOTO THS BKIIOYAET 5 YPOKOB?
3. CKOJIBKO Pa3IUYHBIX CIIOB MO>KHO TIOJYUYHUTh, IEPECTABIISAS OYKBBI B CJIOBE «PyUKa»?
4. Ilponpatorcs 8 BuaoB KHUI. CKOJIBKUMU CIOCOOAMU MOKHO KYNUTb S5 KHUT; 7 Pa3IMYHBIX
KHHT?
BapuanTt Ne3.
1. TlomcuuTatrh U BHIIKMCATH BCE pa3MeEIIEHUs ¢ TOBTOpEeHU u3 4 1o 3.
2. CKoJBKUMH CITOCOOaMH MOXHO COCTaBUTH 3-IIBETHBIN MOJOCATHIN (h1ar, €Clii UMEeTCs
MaTepual MITH Pa3InYHbIX I[BETOB?
3. UYerBepo CTYIEHTOB CHAIOT dKk3aMeH. CKOJBKUMH CIOCO0aMU MOTYT OBITh ITOCTaBJICHBI
WM OIIEHKH, €CITH «HEY/» HE MOJTYYn HUKTO U3 HUX?
4. B rpynne u3 12 yenoBek HY»HO BbIOpaTh 2-X JEXKYPHBIX Ha 6 JHEH, MpUUeM KaXKIbId
JIOJDKEH JeKypuUTh | pas.
Bapuant Ne4.
1. IloxcumTaTh M BhIIUCATh BCE COUETAHUA C MOBTOPEHUH U3 4 1o 3.
2. CKOJBKUMH CIOCOOAMU MOKHO COCTaBUTH 3-IIBETHBIN MOJIOCATHIN (hJar, eciiu UMeeTcs
MaTepual MTH pa3IMYHbIX [IBETOB U OJHA 10JI0Ca JOJKHA ObITh KpacHON?
3. CKONbKO pa3NMyYHBIX KOMOMHAIMI MOsBIEHUS Tepda i mudpsl MOXKET OBITH MpPU N-
KpaTHOM OpOCAaHHUU MOHETHI?
4. Pora cocrout u3 3-x oduiiepos, 6 cepkanTtoB U 60 psioBbIX. CKOJIBKUMHU CIIOCOOaMHU
MOYKHO BBIJICTUTH OTPS U3 2-X 0HUIIEPOB, 2-X CEpKaHTOB U 20 psAIOBBIX
BapuanTt Ne5.
1. TlomcuuTath W BHIIUCATH BCE IEPECTAHOBKHU TIO 4.
2. CKOJbKO pa3iaNyYHbIX CJIOB, KaXJA0€ U3 KOTOPBIX COACPKUT 4 OYKBBI, MOKHO COCTaBUTD
U3 CII0Ba «BBIOOPHI»?
3. Nmeercs 12 coproB razer. CKOJBKHMH clloco0aMu MOKHO BbIOpaTh 20 raszer; 9
pa3IMYHBIX ra3eT?
4. CKOJBbKO pa3IMyYHBIX CIOB MOXKHO MOJTYYHUTh, IEPECTaBIIsAs OYKBBI B CIIOBE «KapaHIaIn?
Bapuant Ne6.
1. TloxacuuraTh U BBIIKCATh BCE pa3MelleHus 0e3 MOBTOpeHu u3 4 mno 2.
2. 4 copTcMeHa JIOJKHBI TOPa3uTh 8 MUIIIEHEH KakIbId 1o 1Be. CKOIBKUMH CIIOCOOaMU
OHH MOTYT PacIpeeNIUuT UX MeXIy co0oii?
3. Kommuccust coctout u3 mpencenarens, 3ama u emie 5 denoBek. CKOTBKUMHU CIIOCOOaMu

MOJKHO pacipeacinuTb 00s13aHHOCTH ?



4. Howmepa TpamBailHbIX MapHIpyTOB 0003HA4alOT ABYMS LBETHbIMU (oHapsimu. Kakoe

KOJINYECTBO Pa3IMYHBIX MapUIPYyTOB MOXKHO 0003HAUUTh UCTONb3Ys (OoHapH § LBETOB?
Bapuant Ne7.

1. TloxacuuraTh M BBITUCATH BCE COUETAHMSI O€3 TOBTOPEHMI U3 4 110 2.

2. B Baze crost 10 kpacHbIX W 4 po30BBIX TBO3AMK. CKOJBKAMH CHOCOOAMH MOYKHO
BbIOpaTh 3 1[BETKA U3 Ba3bl?

3. CKOJBKO pa3IUYHBIX CIIOB MOXKHO TIOJIyYUTh, MEPecTaBisii OyKBBI B  CIIOBE
«KOMITBIOTEP»?

4. Komanpa u3 5 4YenoBeK BBICTYHNAeT HAa COPEBHOBAHUAX IO IUIABAHUIO, B KOTOPBIX
BoicTynaoT enie 20 cnoprcMeHoB. CKOJIBKUMH CIOCO0aMH MOTYT OBITh pacIpeesieHbl
MECTa, 3aHThIE YICHAMH 3TON KOMaH/Ib1?

Bapuant Ne 8.

1. TloxacuuraTh M BBITUCATH BCE COUETAHMsSI O€3 TOBTOPEHMI U3 5 110 4.

2. Ha mixonpHbIM Bedep TaHIEB coOpamuch pebsta 9-x, 10-x m 11-x kmaccoB. Bectu
xopoBoj npuriamaroTcs 10 mkoabHUKOB. CKOJBKMMH CIOCOOAMH MOKHO COCTaBHTb
XOPOBOJI TIPU YCIIOBUU YYaCTHs B HEM XOTs Obl OZJHOTO OJAMHHAALATHKIACCHUKA?

3. W3 10 po3 u 8 reopruHOB HY>KHO COCTaBUTh OYKET, CO/EPKALUI 2 pO3bl U 3 T€OPTUHBI.
CKOJIBKO MOKHO COCTaBHUTb PA3JIUYHbIX OyKETOB?

4. 3aMOK OTKPBIBAETCSI TOJBKO B TOM CIIy4ae, €ClIi HaOpaH ONpEACICHHBIA TpeX3HAYHBIN
Homep. [lombITKa COCTOMT B TOM, UTO HaOMpaOT Hayraa TpU HUQPHI U3 3aJaHHBIX MATH.
VYragate HOMep yAajaoch TOJIBKO Ha MOCIEAHEN U3 BCEX BO3MOXKHBIX MONBITOK. CKOJIBKO
MONBITOK MPEIIECTBOBAJIO YJaYHOMN?

BapuanTt Ne 9.

1. TlomcuuTtarh M BBIIUCATH BCE COYETAHUSI C TOBTOPEHUSIMHU U3 S 110 4.

2. Ha cryaendeckuii Beuep coOpanuch IOHOIIN U AEBYIIKU § (aKyIbTETOB YHUBEpCUTETA (B
TOM YHCIIE MaTEMAaTUYECKOTO U (puioaoruueckoro). s UCIIONHEHHsI HAPOIHBIX TAHIIEB
npurnamarpres 10 ctyaeHToB. CKOIBKUMU CIIOCOOAMU MOYKHO BBIOPATh ATY AECATKY NPHU
YCIIOBUM Y4acTHsI B HEll XOTsI ObI OJTHOTO CTy/A€HTa MaTeMaTHYECKOro M XOTsI ObI OJTHOTO
cryaeHTa (uonoruueckoro paxkynprera?

3. B racrtpoHome umeroTcst KOHQEThl Tpex HauMeHoBaHui. KoH(eTsl ynakoBaHbl B KOPOOKU
TpeX BUAOB — JUId KaXXJOro HAaMMEHOBaHMUsS CBOsI KOopoOka. CKOJBKMMHM criocobamu
MOJKHO 3aKa3aTh Ha0Op U3 MSATH KOPOOOK?

4. CKOJbKO 5-3HaUHBIX YKCET MOXKHO 00pa3oBath u3 uudp 0 u 1?

Bapuant Ne 10.

1. TloxcuuTtaTh U BHINKCATH BCE pa3MeleHus 0e3 MOBTOPeHUi u3 5 1o 4.

2. CKOIBKUMH CITIOCOOAMH MOXKHO OTOCJATh 6 MHUCEM Pa3HBIM ajpecaTam, e€CIIH UX OyayT
pa3sHOCUTH 3 Kypbepa U 3apaHee U3BECTHO, KAKOMY Kypbepy Kakoe JOCTaHETCs MUCbMO?

3. CKOJBKO 4MCel, MEHBIINX MUJUIMOHA, MOKHO 3alMcaTh ¢ MOMOILbI0 udp 8 u 9?7

4. Ortpsn u3 92 mWKOILHUKOB coOpaiicsi B moxoa. M3 Hux 47 mpuroToBuiau OyTepOpos! ¢
Kojbacou, 38 — ¢ ceipoM, 42 — ¢ BETUUHOH, 28 — ¢ Koabacou u ceipoM, 31 — ¢ Kosbacoi u
BETYMHOM, 26 — C CHIpOM W BeTUYMHOW. B3snmu ¢ coboit OyTepOpoasl Bcex copToB 25
IIKOJIbHUKOB, & HEKOTOPBIEC B3SUIM TOJBKO MO OyThUIKE MOJIOKa. CKOJIIBKO OBLIO TaKWX,
KOTOPBIE B35UIN TOJIBKO MOJIOKO?

«bunom Hetomonay
BapuanT Nel.

1. Pasnoxuts no opmyie Guroma Hetorona: (a + b)"' .
2. Pewmts ypasuenne P’ -C*' = 64.

X



3n
3. CymMmmMa OWHOMHAIBHBIX KOA(DPHUIIMEHTOB pa3I0KCHHS |2nx+ 1 \ paBHa 64.

\ 2nx’ )
ONPEICINTD CIIAraeMoe, He COCPIKAIICE X.
Bapunant Ne2.
1. Pasnoxwuts 1m0 Gpopmyne 6unoma Hetotona: (a + b)"”.
Pl _24
2. Pemmutb ypaBHEHHE 3 = .
w — ¥t 23

3. Cymma OMHOMHUATBHBIX KOI(PPUIMEHTOB C HEYETHHIMU HOMEpPAMHU B Pa3JIOKEHUU

1 n

ax+X 4 | pasna 512. Haiftu cnaraemoe, He COepIKaIIee X.

BapuanTt Ne3.

1. Paznoxuts 110 popmyie 6unoma Herorona: (a +b)".
5

2. Pemmrts ypaBHenue .5 = 336.
x-=2

16
IIpyn kakuxX 3HAYEHUSAX X YETBEPTOE CIIAraeMOE PA3JI0KEHUS (5 + Zx) Oosble ABYX

COCEJIHUX C HUM CJIaraeMbIx?
Bapuant Ne4.
1. Paznoxutb 1o opmyie Guroma Hetorona: (a + b)™.
2. Pemnts ypasrenne P° + C* 7 = 14x.

X

n
b a
3. U3BecTHO, UTO B Pa3JIOKEHUHU — +1 E uMeeTcs uiieH, cofepxamuii ab . Haiitu
a

3TOT YJIEH.
BapuanTt Ne5.
1. Pasnoxurs o dopmyie 6unoma Hetorona: (a +b)".
2. Peumts ypasuernne C*~ +2C° = 7(x —1).

3
x+1 x-1

n
1
3. Cymma K03(pPHUIHEHTOB BTOPOrO M TPETHETO CIIAraeMbIX Pa3yIoKEHUs | VX -
28x

paBHa 25,5. HanucaTp 4iieH, HE COAEpKALIUN X.
BapuanTt Ne6.
1. Pasnoxutsb o popmyie 6uroma Herorona: (a + b)°.
2. Peumrts ypasuenne C' + 6C° +6C° =9x* —14x.
X X X 1

n
2
3. Ompenmenuts P, eciu msToe caaraeMoe pas3ioKeHHs (3 X +— } HE 3aBUCHT OT X.
n
x)
Bapuant Ne7.

1. Pasnoxuts no popmyie Guroma Hetotoma: (a + b)’ .
2. Pemmrts ypaBuenne P = xP

X X2



1
3. B Kakyw HaTypalbHYIO CTENEHb CIEAYET BO3BECTH OMHOM — + 3, 4TOOBI OTHOLIEHHE

NG

YETBEPTOrO CJIaraeéMoro pasjioKeHHs K TpeTbeMy ObLIO paBHO 3+/2 ?
Bapuant Ne 8.

1. Pasnoxuts o dpopmyite 6uroma Hetotona: (a + b)°.

Px+2 _ 2 1 0
2. Pemuth ypaBHEHHE ——F .
x74P
x-1
(x 4y
3. Haiitu unen pa3noxeHus | —+— | , KOTOpBIH CONEPKUT x’.

a X
BapuanTt Ne 9.

1. Paznoxuts 1o popmyne 6uroma Hetorona: (a + b)’ .

2. Pemmts ypauenne P~ +2P T P

x+1 x—1 7 X

3. bunHomuanbHble  KO3(G(GUIMEHTHI  BTOPOrO M JEBATOIO  WIEHOB  PA3JIOKEHHS
( _§ 1 \)n
2 3 o o
5x 7 —x paBHbI. HaiiTu wieH pa3inoKeHus, He COAEPKAIIHMI X.

Bapuant Ne 10.
1. Pasnoxuts o popmyie 6uroma Hororona: (a + ).
2. Pemmts ypasuenne P°—2C* =3P *,

o 2 \12
3. Haiitu HOMCDP YICHA Pa3JIOKCHHUA (x +Xx ) , HC COACPKAIICTO X.

«Teopus epaghosey
Hapucyiite npou3BoibHBINA CBSI3HBIM HEOPUEHTHUPOBaHHBIN rpad G = (V,E), |V| =10. B

3TOM rpade HaWTH:

1) matpuily CMEXHOCTH;

2) MaTpHUIly MHIUAECHTHOCTH;

3) cyrpad;

4) MpOCTOM MUK MAKCUMAJIbHON JJTUHBI;

5) IPOCTYIO LIEeTTb MAKCUMAIIbHOM JITHHBI;

6) paanyc u quameTp rpada, yKkazarh MEHTpaIbHbIC U IepuepUitHbIC BEPIITHHBL

7) nomoNHEHUe A JaHHOTO rpada;

8) mHBapHaHTHI Tpada (BEeKTOp cTemeHeil rpada, Yyuciio BHEMIHEH YCTOHYHMBOCTH, YUCIIO
BHYTPEHHEH YCTOMYMBOCTH, XPOMATHUYECKOE YHUCJIO, YUCIO KOMIIOHEHT CBSI3HOCTH, YHCIIO
Xansurepa);

9) ocToBHOE JEpPEBO.



«Teopus epaghoey

1. Jlns nmanHoro rpada mo marpuuHoit ¢opmyne Kupxroda HaiiTH 4HMCIO OCTOBHBIX
nepeBbeB rpada.

2. Jns JTAHHOT O rpada, y KOTOpOT'O pebpa e=(uv) B3BEILEHBI
degu +degv
gnciaamu w(e) = , HATH MUHHMAJIbHOE OCTOBHOE JI€PEBO:
HO/] (degu,degv)
a) ¢ moMoibio anroputma Kpackana;
0) ¢ momopto anroputma [Ipuma.




TeCTOBbIe BOIIPOCHI M 3a/IaHUA
IO JUCHHUITIIMHE I[I/ICerTHail MarceMaTuka

1. 1. CxkonpKuMH cIIOCOOaMU MOXKHO BBIOpaTh 3 paziIMYHBIX KapaHJalla U3 MMEIOUIMXCS S
KapaHjauieil pa3HbIX IBETOB?

1. 10

2.5

3.20

4.15

2. CKOJBKO pa3IuyHbIX Y€THIPEX3HAUHBIX YHCEN MOKHO 0Opa3zoBaTh u3 uudp 1, 2, ..., 9, ecnu
Bce IU(PBI B KAXKIOM YETHIPEX3HAYHOM YHCIIC Pa3TUIHBI?

1. 3000

2.120

3.3024

4. 81

3. CKONBKO pa3zIu4HbIX HAOOPOB MO 8 MUPOKHBIX B KAKJIOM MOKHO COCTaBUTh HCIOJNIB3YA 4
copTa MUPOKHBIX?

1.32

2. 165

3. 16

4. 64

4. bykBbel a30yku Mop3e oOpa3yloTcs Kak TOCIeI0BaTeIbHOCTh TO4YeK W THpe. CKOJBKO

Pa3JINIHBIX 6yKB MOXXHO O6pa30BaTB €CIIM UCIIOJIB30BaTh 5 CHMBOJIOB?
1.5

2.34
3.16
4.32

5. Ha monke crost 30 kaur. CKOJBKUMHU CIIOCOOAMU MOYKHO UX Pa3MECTUThH?
1. 30!
2. 29!
3. 28!
4. 27!

6. B Baze cTosar 10 kpacHBIX U 5 po30BbIX TBO3AUK. CKOIBKUMHU CIIOCOOAMU MOYKHO BbIOpATh U3
Ba3bl MSITh TBO3JAMK OJHOIO LIBETA?

1. 50

2.253

3. 105

4.25

7. IMocnenoBarenbHOCThI0 PHOOHAUYH HA3BIBACTCS CIICIYOIEE PEKYPPEHTHOE COOTHOIIICHHE:
1' un+2:un+1+un> u1=17u2=2

n—1
2.u,= Z“,’”nfl,,-, uo=10ma n>1
=0



3.u,,=5u,,—6u,, u,=6,u =10

n

4. u,,=6u,,—%,, u=1,u,=3
8. lanbl MHOXKecTBa A={1,2,3,4}, B={2,4,5,6}. AU B pasHo

9. Jlans1 MmEOXecTBAa B={3,5,7}, C={1,2,4,6}. C U B paBsno

10. {ansr muoxectBa B={2,4,5,6}, C={1,3,5,6}. C N B pasno

11. Janslr muoxectBa A={1,2,3,4}, B={2,4,5,7}. AN B pasno

12. Jlamsr mHOXecTBa A={1,2,3,4}, B={2,4,5,6}, C={1,3,5,6}. Haiitu nexaptoBo (mpsimoe)
npousBenenne DxC,rae D=A\B.

L {(1.1), B.1), (1,3), (3.3), (1,5), (3.5), (1,6), (3,0)};

2. {(L1D), (1,3), (3,3), (1,5), (3,5), (1,6), (3,6)};

3. {(1,3),(15),(3,5), (1,6), (3,6)};

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

13. Jlanet muoxectBa A={1,2,3}, B={2,4,5,7}, C={1,2,5,6}. Haiitu nexaptoBo (mpsiMoe)
npousBeneHue Dx A, rne D=C\B.

1. {1,2,3,6}

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

i- il(;,l), (1,6), (1,2), (2,6), (1,3), (3,6)}

14. BUHApHBIM OTHOIIEHWEM MEXIy dJIeMeHTamMu MHOXectB A U B Ha3bIBaeTCs Jr000e
MIOJAMHOKECTBO R MHOXECTBa
1. AnB;
AUB;
AxB;
A\B;

Rl el

15. Peanu3anueii HEOPUEHTHPOBAHHOTO Tpada cO MHOKECTBOM BEPUIMH J = {1,2,3,4} u pebep
E ={(1,2);(2,3):2,4);(2,2) } smnsercs...
1



3'4 3
1 2

5
4.4 3

1

16. Marpuna cmexxnoctu rpada G, n300paKEHHOTO Ha pUCYHKE, UMEET BUJI. . .

()

,_
S O
—
o O [e)
N———

bt

SO o o o o =
O =
O =

[a—
(=)
—

(=]

17. I'pad G 3aman cnenyronieid MaTpUIeH CMEKHOCTH:

00110100
001 11 00O
1 1.0 0 0 0 01
1 1000010
01 0 0O0O0TO
1 000 0 0 01
00011 000
0010 O01O0O0
paauyc r(G) rpada paBeH

18. I'pad G 3aman cnexyromel MaTpuIiel CMEKHOCTH



S
[ R
- o = O
O =
- O (e}
oS O o =

—_ O

_— O O

(=]
—_

0
0
0
1
0

[
=

0

1 00 1
Haiitu nmuametp d(G) rpada.

_ 0 = O O

1
0
0
1

S = O
S = O

19. Ilyctb tpad G ¢ n BepmmHaMu siBisieTcs: aepeBoM. Torma: (Beibepute mis G HeBepHOE
yTBEPKACHHE)

1. Yucno pedbepm =n - 1

2. I'pad cBsi3HBIM

3. I'pad HE COACPKUT LTUKIIOB

4. I'pad conep>KUT 3aMKHYTHII MapIIpyT

20. SBnsiercs M MIaHAPHBIM CIASAYIOMUHA rpad:

1. ma
2. HeT

21. SIBnsiercs v TUTAHAPHBIM CIIeAYOMUi Tpad:

1. ma 2. ger

22. CKoIbKO TpaHel y miockoro rpada:

el
N LA W



23. CkonbKO TpaHel y Iockoro rpada:

el e
WA W»

24. 'aMuIbTOHOBA 1€ — ATO IIE€Th, COJIEPIKAIIAs

25. DiinepoB LUKI — 3TO HUKJII COAEpKAILNN

26. CKOJIbKO OCTOBHBIX JICPEBHEB B ITOJTHOM IIOMEUEHHOM S-BEpITHHHOM Tpade

27.T'pad G Ha3piBaeTcs MOJIHBIM, €CIU
1. kaxaast BepIIMHA WHLIUJCHTHA BCeM pedpam
2. 9UCIIO BEPIIMH PAaBHO YUCITY pedep
3. moOble 1Ba ero pedpa CMEKHBI
4. m00ble BE €ro BEPIIMHBI CMEKHBI

28. B opuenTtrpoBaHHOM rpade
1. BepIIKMHBI — COOBITUS
2. pebpa — gyru
3. uens — MyTh
4. IUKI — KOHTYp

Uro HeBepHO?

29. BepmmHy, He IpUHAIISKANTYIO HU OHOMY PeOpy Ha3bIBAIOT
1. n3051MpOBaHHOMN
2. BUCSTUEH
3. oTHepHOU
4. KoHIIEeBOU

30. I'pad, y KoTOpOro BCe BEPIIMHBI UMEIOT OJHY H TY )K€ CTETICHb, HA3bIBACTCS
1. IByIOTBHBIM
2. peryssipHbIM
3. 3BE3IHBIM
4. XpOMaTHYECKUM

31. Cxonbko pebep B moaHOM rpade ¢ 20 BepmmmHamMu?

32. Cpenu ceMu CTpaH YCTAHOBJIEHBI YKOHOMHUYECKUE OTHOUIECHUS, MPUYEM KaxKJ1as CTpaHa
MMeeT YKOHOMHUYECKHE JIOTOBOPHI C KaXJI0H APYyroi CTpaHoi. ITO MOXKHO M300pa3uTh B BHUJIE



rpada. Ckonbko pedep Oyaet umets rpad?

33. Packpacka BepiuH rpada Ha3pIBaeTCsl MPaBUIIBHON eCITH
1. Bce BCPIIMHBI OKpalI€HBbI, IIPHW YEM CMCXKHBIC BEPIIMHBI ITOJTYYar0OT OAUHAKOBBIC [IBCTA,

2. OKpalleHbI TOJIKO BEPIINHBI OJTHOTO noArpada;
3. BCE BEpIIMHBI OKpAILIEHbl, IPY YEM CMEKHBIE BEPIIHUHBI [10JTY4at0T pa3IM4HbIE 1IBETA;
4. OKpalleHbI TOJIBKO BUCSIUUE BEPILIMHBI;
34. XpomaTHueckoe 4ucio Jjist mojHoro rpada G ¢ n BepIIMHAMH PaBHO. ..
1. n
2. nt+l;
3. n-1;
4. nt2;

35. Kakyto onepanuto Haja rpadamMu He TPOU3BOIAT?
1. mocTpoeHue JONOTHEHNUS,
2. craruBaHue pedpa;
3. packpacka BEpILUH;
4. nenenwue rpagos;

36. OyHKIMA HA3bIBACTCS MHBAPUAHTOM, €CIIH ...
1. Ha m3oMopdHBIX rpadax ee 3HAYCHHS COBIA/IAIOT;
Ha Hen30MOp(HBIX rpadax ee 3HaAUYECHUS COBIAIAIOT;
Ha BCeX MOMEUEHHBIX rpadax ee 3HaUEHUs COBMAIAIOT;
Ha BCEX HETIOMEUYCHHBIX I'padax ee 3HaUCHUS COBIAAIOT;

v

37. Ilycts pan rpap G=(V,E), y KOTOporo MHBapHaHThl uMmeroT 3HaueHus: S(G)=(3,3,3,3);
0(G)=4,0(G)=1. Torgarpap G=(V,E) 310 ...

1. 4-BepmIMHHBINA HETIONHBIN Tpad;

2. 4-BepIIMHHBINA MOJHBIN Tpad);

3. 3-BepIIMHHBINA HETIOJIHBIN rpad;

4. 3-BepIIMHHBIN MMONHEIN rpad;

38. Umcno BHEmHEW yCTOMYMBOCTM WM IUIOTHOCTh rpada 3TO  MaKCHUMAJIbHOE
4HCII0

39. Yucno BHYTpPEHHEW YCTOMUMBOCTM WM HEIJIOTHOCTh rpada 35TO MaKCHUMAJbHOE
4HCII0

40. Ilycte rpad G ¢ n BepmmHaMH sBsieTcss aepeBoM. Torma: (Beibepure mis G HeBepHOE
YTBEPKJICHUE)

1. aucno pedep m=n- 1

2. rpad CBA3HBIN

3. rpad HE COAEPKUT IUKIIOB

4. rpad coepKUT 3aMKHYTBIA MapuIpyT



5. MeToanveckue MaTepuaJibl, ONpPeaeasIoLue MPoueaypPbl
OLICHUBAHUA KOMIIETEHIIMH

5.1 Kpurepuu oneHuBaHHMs OTBETAa Ha 3a4yeTe

OrneHka «3a4TeHO0» BBICTaBIsETCS oOydaroleMycst 3a o0Iee 3HaHHMEe OCHOBHOTO MaTepuala,
BKJIFOYAsl pacyeThl (IMIPU HEOOXOIMMOCTH), 3a TpaMOTHBIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH
OTBETHl Ha TOCTaBJCHHBIE BOIPOCHI, 32 YMEHHE NMPUMEHATh TEOPETUYECKUE IMOJIOKEHUS Ui
pelIeHust TPaKTUYECKUX 3a/ad.

OleHKa «He 3a4YTEeHO0» BBICTABJISICTCS OOYy4YalOIIEMYyCsl 3a HE3HAHWE 3HAYUTEIBHOM 4YacTH
MPOrpaMMHOTO MaTepuaia, 3a CyIIeCTBEHHbIE OIIMOKM B OTBETaX Ha BOIPOCHI, 32 HEYMEHHUE
OPUEHTHUPOBATHCA B pacyeTax, 32 He3HAaHUE OCHOBHBIX NOHATUHN AUCITUTLIMHBL.

5.2 KpuTepuu oleHMBAHNUS KAa4eCTBA 0TBETA HA KOHTPOJIbHbIE BOIIPOCHI

O1eHKa «OTJIMYHO» BBICTABIISIETCS 32 TIyOOKOE 3HAHHE MPETYCMOTPEHHOTO MTPOrpaMMOoit
MaTepuana, 3a yMEHHE 4YeTKO, JIAKOHMYHO U JIOTUYECKH II0CJeoBaTeIbHO OTBEeYaTh Ha
IIOCTABJIEHHBIE BOIIPOCHI.

OneHka «X0pomo» — 3a TBEPAOE 3HAHHE OCHOBHOIO (IIPOIpaMMHOr0) Marepuaia, 3a
IpaMOTHBbIE, 0€3 CYIIECTBEHHBIX HETOYHOCTEH OTBETHI Ha OCTAaBIEHHBIE BOIIPOCHI.

OrneHka «yI0BJIETBOPUTEIbHO» — 33 00llee 3HAaHHE TOJILKO OCHOBHOI'O Marepuaina, 3a
OTBETHI, COJEpXKallie HETOYHOCTH WM c’aabo apryMeHTHpPOBaHHBIE, C HapylICHHEM
MIOCJIE0BATENbHOCTH U3JI0KEHHS MaTepHara.

O1neHKka «HeyI0BJIETBOPHTEIbHO» — 32 HE3HAHWE 3HAUUTEJIbHOM 4acTH MPOrpaMMHOIO
MaTepHaia, 3a CylleCTBEHHbIC OIIMOKM B OTBETaX Ha BOIMPOCHI, 32 HEYMEHUE OPUEHTHPOBATHCS B
MaTepuale, 33 He3HaHWE OCHOBHBIX NOHSATUN JUCIUITIIUHBI

5.3 Kpurepun ouleHMBAHUSI KA4€CTBA BBINOJHEHUS HHINBUAYAIbHBIX 3a1aHUii

OneHka «OTJIMYHO» BBICTABISAETCS 3a IPABUIBHOE IPUMEHEHHE TEOPETUYECKHE
IIOJIOYKEHUS IIPU PELICHUH NIPAKTUYECKUX 3a/1a4.

OrneHka «XOpomo» — BBICTaBJISIETCS 3a MPABHWIBHOE C OJHOM OMIMOKON NpHMEHEeHue
TEOPETUYECKUE ITOJI0KEHHUS IPU PEILICHUH IIPAKTUYECKUX 3a1au.

O1eHKa «y/A0BJIeTBOPUTEIBLHO» — 32 00Illee 3HaHNE TOJIbKO OCHOBHOTO MaTepuana, 3a
ci1aboe MPUMEHEHNE TEOPETUUECKUX MOJI0KEHHUH MPU PELICHUH MPAKTUYECKUX 3aau.

OneHka «HeyA0BJIeTBOPUTEIbHO» — 33 HE3HAHUE 3HAUYUTEIBHON 4aCcTH IPOrPaMMHOTO
MaTepHaia, 3a CylleCTBEHHbIC OIIMOKU B PEIICHUH MPAKTUYECKHUX 3a1a4.

5.4 Kputepuu oueHMBAHUS TeCTUPOBAHUS

[Ipu TecTupoBanuu Bce BepHbIe 0TBETHI 6epyTcs 3a 100%.
90%-100% oTnuuHO

75%-90% xoporro

60%-75% ynoBIETBOPUTEIILHO

Menee 60% HEyIOBICTBOPUTEIHHO

5.6 Kputepuu oneHMBaHUsI KOHTPOJBHOM padoThl

OHCHKa «3a4YTEHO» BBICTABIACTCS 06yqa}omeMyc>1 3a o6mee 3HAaHUC OCHOBHOI'O MAaTrcpHajia,
BKJIFO4as1 pacucCThl (HpI/I HCO6XOIII/IMOCTI/I), 3a 'paMOTHOC YMCHHC NPHUMCHATH TCOPCTUUYCCKUC



TTOJIOKCHUS JIJISl PEIICHHS MPAKTUICCKHX 337124, 33 pelieHUe OOJbIICH YacTH 3aTaHui.

OrneHka «He 3a4YTeHO» BBICTABISICTCS OOydYarolIeMycsl 3a HE3HAHWE 3HAYMTEIbHOW YacTH
MPOrpaMMHOTO MaTepualia, 3a CyIIeCTBEHHbIE OIMMOKH B PEIICHUH 3a/ad, 3a PEIICHHEe MEHee
20% 3amau.
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