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1. MecTo u nesu IMCHUILIMHBI B cTpyKType OOII

JlucuuIimHa OTHOCUTCS K 00s3aTenbHoM yacTu b1.0.14.

2. [InaHupyeMble pe3yJbTaThl 00y4eHHs M0 JUCHHUILINHE, COOTHECEHHBIE C IIAHUPYEMbBIMU
pe3yJabTaTaMM OCBOEHHsI 00pa30BaTe/ILHOI NMPOrpaMMsbl (KOMIETEHIIUAMH U HHAUKATOPAMH
JOCTHKEHHsI KOMIIeTEeHIU)

IliianupyemMbie pe3y/bTaThl 00yueHusd 1o Aucuuiviude | HammenoBanue
(MoayJ110), B COOTBETCTBHHU C HHIAUKATOPOM OLICHOYHOT0
dopmMupyemMble
JOCTHKEHHMSI KOMIIETCHIUU cpeacrsa
KOMIIETEHLIMH
HNuaukarop Pe3ynbTaTsl 00yyeHus
(k00, codepoicanue
JOCTHKEHU S 0 TUCUMILIUHE
KoMnemeHyuu) KOMITETeHIHH
(xox, conepkaHue
WHMKATOpa)
OIIK-1. Cnocoben OIlK-1.1. 3Hamob 0 poNu TUCKPETHBIX Cobecedosanue
UCHONb306AMDb 8 3namu ocnosuvie MaTeMaTHYeCKUX 00bhEKTOB
npogheccuonanvbHol pasoenvl (MHOXECTB, KOMOMHATOPHBIX
OdesmenvHocmu Mamemamu4eckux u | MoJieJIiel, JIOTHIeCKiX (QYHKIUHN) B
OCHOBHbLE 3AKOHbL ecmecmeeHHOHAYYHbIX | NHPOPMAITOHHBIX TEXHOJOTHSIX, O
€CTecmeeHHOHAYYHbIX OUCYUNTIUH. MPUMEHEHUH MTOTYYCHHBIX 3HAHUH K
oucyuniuH, PEIICHUIO TPaKTHUECKUX 3a]1a.
NPUMEHSb MemoObl
Mamemamu4ecKo2o Ymems» nokaspBaTh MaTEMaTHYCCKUE
ananuza u YTBEPKACHUS, 3aBHCSIINE OT IETIOT0
Modenuposanus, grcaa N, METOJIOM MaTeMaTHnIeCcKOn
MeopemuyecKux u WHIyKIIUY, H300pakaTh MHOXKECTBA,
IKCHEPUMEHMATILHBIX 3aMUCHIBAEMBIC C IIOMOIIBIO
uccnedoBamnull, Pa3TMYHBIX OTEpAITHil alreOpsI
npuobpemams Hogvle MHOXKECTB, Ha JuarpamMMax BenHa-
MamemamuuecKkue Diinepa, pemaTh 331291
u KOMOWHATOPUKH, HAXOIUTh Oa3uC B
€CmecmeeHHOHAYYHble cucreMe OYJIeBbIX (BYHKITHA,
3HAHUS, yIpomaTh GOpPMYIbl JIOTHKH
UCHONb3YSL BBICKa3bIBaHH.
coepemerHbvle
obpazosamenvHble U Braoemp npakTHUECKUM OIBITOM
uHpOpMayUOHHbIE peIIeHNUs 3a71a4 TUCKPETHON
mexHon02UuU MaTEMATHKH.
OIIK-1.2. 3namb METOIBI U aITOPUTMBI Pasnoypognesvie

Ymemwv npumename
OCHOBHblE 3AKOHbL
ecmecmeeHHOHAYYHbIX
OUCYUNTTUH.

,I[PICerTHOfI MAaTEMATUKH OJIA
peuICHU: MMPUKITAJJHbIX 3a1a4.

Ymems pazpabatbiBaTh MOpenu
00BEKTOB C IPUMEH EHHEM
METO/IOBIMCKPETHON MaTEMaTHKH.

Bnaoemwv HaBBIKAMU MOACINPOBAHUA
IMPUKIIAJHBIX 3a1a4 MCTOAAMHU U

3a0ayu U 3a0aHUs
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aHFOpI/ITMaMHI[HCerTHOﬁ
MaTCMaTHUuKH.

3. CTpyKkTypa U coaep:KaHue TUCHUIINHBI

3.1. Tpy10eMKOCTb TUCHHUIJIMHBI

Ounas ¢popmaoOyuenust
OO0mas Tpy10€eMKOCTh 73ET
YacoB no yuedOHOMY IJIaAHY 252
B TOM 4YMCJI¢C
Cemectp 1
ayIMTOPHbIE 3aHATHS (KOHTAKTHAA
padora):
- 3aHATHA JEeKIHOHHOI0 THIIA 32
- 3aHAITUS] CEMHUHAPCKOI0 TUIA 32
- Tekyuuii kKoHTpoJb (KCP) 1
caMoCTOsITe/IbHAsA padoTa 43
IIpomeskyTOUYHAS aTTeCTALMS —
3auer
Cemectp 2
ay/INTOPHbIE 3aHATUS (KOHTAKTHAasI
padora):
- 3AaHATHA JEeKINOHHOI0 THIIA 32
- 3aHSITHS CEMHUHAPCKOI0 TUIA 16
- Tekymuii KOHTpoJb (KCP) 2
caMoCTOsITeJIbHAs padoTa 58
IIpomexyTouHas aTTecTanus — 36
JK3aMeH

3.2. ConepxaHue TUCHMILINHBI




Ne
n/n

Haumenosanue u kpamroe cooepoicanue
Pazoenos u mem OUCYURIUHbL (MOOYIA),
Gopma npomexcymounoi ammecmayu no
oucyuniute (MOOyuo)

Cemecmp

Yacos

Bceeo

B mom uucne

Koumaxmmnas paboma (paboma 6o

63aUMOOeliCmaul ¢ nPenooasamenem),

yacwol
U3 HUX

Bansmus JIEKYUOHHO20

muna

Bansmus cemMunapcKkozo

muna

Banamus
nabopamopHno2o muna
Bceeo

.|BBeaeHne. OCHOBHBIE TIOHSTHS AUCKPETHOM

MaTEMaTHUKH. BI/I}]LI TEOPEM U METObI
JIOKa3aTeNbCTB: LIEMOYKa PacCyXIeHHH, OT
IIPOTHUBHOI'O, ITOJTHAsI MHAYKIIYS, HEIIOTHAs
UHIYKIUA. Jl0Ka3aTeIbCTBO METOIOM
MaTEeMaTH4eCKON NHIYKIIUH TOXKJIECTB,
YTBEPKACHUN O IEITMMOCTH BBIPAXKEHUH,
HEPaBEHCTB ¥ (POPMYIT N-bIX YWIEHOB YHUCIOBBIX
TI0CJIE/1I0BATENIHOCTEH, 3aJaHHBIX
PEKYPPEHTHBIM CIIOCOOOM.

N

N

= | Camocmosmenvras paboma obyuaroue2ocs

.|Teopusi MHOxkecTB. [IoHsATHE MHOXECTBA,

CITOCOOBI 3aIaHUST MHOYKECTB, OTHOIIIEHHMS
MEXy MHOXeCTBaMU. TeopeTuko-
MHOYKECTBEHHBIE OIepaIiy HaJl MHOXKECTBaAMH,
UX U300pakeHus Ha auarpammax Diiepa-
Benna. OcHOBHBIE 3aKOHBI aJIT€OpPbl MHOXKECTB.
[ToHsATHE MOIITHOCTH MHOXKECTBA, TEOpEMa
Kanropa o necuernoctu. I[loqmHuOXEecTBa,
pa3OMeHus U MMOKPBITHS, TEOPEMa O MOIITHOCTH
Oyneana. [IpsiMoe mpon3BeneHne U €ro
CBOMCTBA.

31

16

15

.| PUHApPHBIE OTHOLIEHUS, UX BUJbl U CBOMCTBA.

OYHKIMS KaK YaCTHBIN CITydail OMHapHOTO
OTHOIIIEHHUS; CFOPbEKTUBHbIE, HHHEKTUBHBIE U
OuexTHUBHBIE OTOOpaxkeHus. Kpurepuit
CYIIECTBOBAHUS OOPATHON (PYHKITHH.
OTHOIIEHNS YKBUBAJICHTHOCTH U TTOPSIZIKA,
Juarpamma Xacce.

39

12

12

24

15




4.|KomounaTtopuxa. [IpaBuia cyMMbl 1 1 32 10 10 20 12
npon3BeneHus. IlepecTaHOBKH, coueTaHHs C
TIOBTOPEHUSIMU 1 0€3 OBTOPEHHH, pa3MeIIeHHs
C TIOBTOPCHUSAMU U 0€3 TIOBTOpeHuit. TeopeMa o
TIOMHOMHAJIBHBIX K03 dunmenrax. Gopmyna
BKJIFOUEHUN M UCKIIIoUeHni. bunom HeroToHa,
CBOiicTBa OMHOMHUAIIEHBIX KOA(P(HUIIHMEHTOB;
TpeyronpHUK [lackans.
Tekymmit kouTpons (KCP) 1 1
IIpome:xyTouHasi aTTecTanus: 3a4eT 1
Hroro 1 108 32 32 64 43
B mom yucne
3
Konmaxmmnas paboma (paboma 6o §
83aumodelicmauy ¢ npenooasamenem), N
uacwl S
-
Haumenosanue u kpamxoe cooepoicanue U3 HUX &
Y ) S
No pazoenos u mem OUCYUNIUHBL (MOOYIIs), g S 3
n/n | gopma npomedcymounoii ammecmayuu no 2 S 5
] QS S
oucyunnute (Mooyio) O S S S - g
N
2 8 < 3 ®
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= Y 3
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5. |DaeMeHTapHbIe OyaeBbl QYHKIMHU OT 2 11 4 2 6 5

1 puxTHBHBIE epeMenHble. DyHKuuH
anreOpBl JIOTHKY, UX KOJTHYECTBO. .
DreMeHTapHbIe OYIIeBbl (YHKIIUH OT OJHOM
1 IByX NepeMeHHbIX. PopMysl anredpbl
moruku. Cyrmepno3uiust OyneBbIX (pyHKIHH,
mopsiok nefictuii. CBoMCTBA
3JIEMEHTapHBIX OyNeBBIX (QYHKITHI
(OCHOBHBIE 3aKOHBI aNTeOpPBI JIOTUKH).
JBotictBeHHbIe HyHKINHU. Teopema
JBOMCTBEHHOCTH. [IpuHIMI
JIBOMCTBEHHOCTH. TeopeMa o pa3noKeHuH
OyIeBBIX (PYHKIIHH 110 TepEeMEHHBIM.
Hopmanbasie Gpopmbl anreOpbl JOTUKH:

O/IHO¥i ¥ IBYX NepeMeHHbBIX, CYIIIECTBEHHbIC




COBEpIIICHHAS JU3BIOHKTUBHAS U
COBEpIIICHHAS KOHBFIOHKTUBHASI HOPMaJTbHEIC
¢dopmsr (CIHD, CKHD).

Monunoms! Keraaxuna. CriocoObr nx
MIOCTPOCHUA. Y TBEPKJIEHHUS O 3aMKHYTOCTU
KJIACCOB MOHOTOHHBIX (DYHKIUH M PYHKLIHUH,
COXpaHSAIOIUX KOHCTaHTY. Kiace
caMOo/IBOCTBEHHBIX (yHKIHMH. JlemMa o
HecaMoBoicTBeHHON (dyHKIuu. Kiacce
MOHOTOHHBIX QyHKIHH. Jlemma o
HEMOHOTOHHOM (hyHKIMHU. Kitacc TUHEHHBIX
¢yHkmi. JleMma o HenTMHEHHON (YHKIMU.
[onHoTa cucremsl OysIeBBIX QYHKINH,
KpUTepHii OJTHOTHI (Teopema [locta).
[MonsiTus Ga3uca U MPEANOIHOro Kitacca B
anredpe Joruku. CleacTBHS U3 TEOPEMBI
[ocTa o cocraBe 6a3uca M MPeANOIHBIX
KJaccax.

BBeeHne B MaTeMaTHYECKYIO
Jaoruky.lloHsTre BbICKa3bIBaHUS,
JIOTUYECKHE CBSI3KH, (DOPMYJIBI JIOTHKA
BbICKa3bIBaHUH. PaBHOCHIBHOCTH (hOpMYI
JIOTUKU BBICKaSBIBaHHﬁ. OCHOBHI:IG
paBHOCHIIbHOCTU. Buzibl popmyi noruku
BBICKa3bIBaHUN. BakHeHIIIMe TaBTOJIOTUH.
[IpaBusbHbBIE PACCYXKACHUS U UX CXEMBI.
KocBeHHbIC METO/IBI JOKA3aTEIbCTBA.
CocraBneHue JOrH4ecKux GopMyI o
BbICKa3bIBaHUsM. [Ipobiema pa3permMocTu
B JIOTHKE BBICKa3bIBAHUN 1 METOIBI €€
pewenusa. Metoz peayKIuii IpoBEPKU
TOXJIECTBEHHOW UCTUHHOCTH (DOPMYJIBI
JIOTUKH BBICKa3bIBaHUH. JIornueckrue cxembl
U UX pean3anus C IOMOIIBIO OYIEBBIX
¢ynkmii. CuHTE3 CyMMaTopa.

11

HauvanbHble noHsiTUsA Teopuu rpadgos.
Kpatkue cBeneHus U3 HCTOPUH
BO3HUKHOBEHHS TEOPHHU IPpadoB.
Omnpenenenue rpada. OOnacTu npuMeHeHHs
Teopuu rpagoB. CriocoObl 3a1aHus
HEOPHEHTHUPOBaHHBIX rpadoB. CTeneHn
BepiurH. OCHOBHAsI TeopeMa Teopur IpadoB
U ee clieqcTBUe. Bubl HEOpUEHTHPOBAaHHBIX
rpados. Honomnaenne k rpady. [loarpader u
ux Buasl. Onepanuu Haq rpadamm.
MapuipyTsl, ey U HUKIIBL B rpade.
CaoiicTBa MapmIpyToB U MUKIOB. CBSI3HOCTH
rpacdoB. MaTpura CBI3HOCTH
(mocTmxumocTH). Uncmo MapipyTos B
HeopueHTHpoBaHHOM Tpade. Kpurepnit
cBsi3HOCTH Tpada. Teopema 00 OLEHKE YnCa

11




pebep rpada yepes YucIo BEPIIUH U YUCIIO
KOMITOHEHT CBSI3HOCTH. MOCTBI 1
paszaensommye BepumHbl. [Ipu3Haku MocTa.
Bepmmnnas u pedepnast cBsznoctH. N-
cBsi3HBIE Tpadbl. CleacTBUE U3 TEOPEMBI 00
oleHke yncina pedep rpada uepes yuciIo
BEPIIMH U YHCIIO KOMIIOHEHT CBS3HOCTH.
Paccrosinus B rpade. Auamerp, paauyc u

meHTp rpada.

HN3omopdusm rpadoB. Aroput™ peuieHus
3a]a4 Ha OINpe/eIeHne N30MOPQHBIX rpadoB.
TeopeMbl 0 KOTHYECTBE TIOMEUCHHBIX
rpad)oB ¢ p BEpPIIUHAMU U C p BEPUIMHAMU U
g peOpamu. Acumnrorudeckas Gopmysia
ITotia ay1s1 YnCia HETOMEYECHHBIX TPadoB.

11

10.

HeopuentupoBannbie rpadbl ¢ HUKIAMHU
U 6e3 muKJIoB. [{ukIoMaTHIeCcKOe YUCTIO.
TeopeMbl 0 KOJTHYECTBE pebep B CBA3HBIX
rpadax ¢ [UKJIaMH U 0€3 IHKIIOB.
HeopuenTtupoBanubie (CBOOOIHBIC) IEPEBBSI.
KonupoBanue nepeBbeB. MaTpuuHas
Teopema Kupxroga o nepeBbsx. KonnuecTro
IIOMEYEHHBIX JAEPEBHEB C P BEPLIMHAMHU.
OcHOBHBIE CBOHCTBa CBOOOHBIX JIEPEBHEB.
HBynonbusie rpadet. Kpurepuit
JBYIOIBHOCTH Tpada. K-mombHbie rpadsl.
DHIIEpOBBI U TONY3UIEPOBBI TPaABI.
Kpurepwii cymecrsoBanust B rpade
sitneposoii rienu. Teopema Ditnepa 00
9iinepoBbIX rpadax (KpuTepuil SUIepoBOCTH
rpada). Pemienue 3aaum o KeHUTcOEPrCKUX
MocTax. Teopema 00 oleHKe Yncia
9iinepoBbIX rpadoB. ['aMUIBTOHOBEI rpadbl,
OLICHKA X YuCia. 3aa4a KOMMUBOSDKEPA.
CpaBHeHHe 33724 OTBICKaHUS SHIEPOBBIX U
TaMUJIBTOHOBBIX LUKJIOB. JlocTaTOUHBIE
YCIIOBHS TAMUIIBTOHOBOCTH rpada: TeOpeMbI
Hupaxka, Ope n XBarana, He00X0AUMOE
YCIIOBHE TaMHJIBTOHOBOCTH rpada (o
pa3zensIonuX BepumHax rpada).

11.

Ilnanapubie rpadgbl, OLEHKA HMX 4YHCTA.
[onpazbuenne w  craruBaHue  pedep.
Kpurepnn mnmaHapHOCTH TpadoB: TEOPEMBI
Ilontpsruna-KypatoBckoro u  Barnepa.
Teopema 0 KOJMYECTBE TIpaHEH CBS3HOIO
IUlaHapHoro rpadga HW  €e  CIEACTBHAL.
Bepmmanas u pebepHas packpacku rpados.
XpoMaTHYECKOE YHCIO M XPOMATUYECKUI
WHIEKC, WX omeHKH. [IpoOiema deThIpex
Kpacok. Hcrtopus ee BO3HUKHOBEHUS U
pemenus. TeopeMa o 5 Kpackax.




12.

OpuentupoBannsbie rpagul.
OpuenTrpoBaHHbIE Tpadbl U X BUJIBL
OcHoBHas TeopeMa TeopuH rpadoB I
oprpadoB. CBsi3b ¢ OMHAPHBIMH
otHowmeHussMHU. CriocoObI 3a1aHus
OpPHEHTHPOBAHHBIX I'padoB. MapuipyThl,
ITyTH U KOHTYpHI B oprpade. CpoiicTBa myTei
1 KOHTYpOB. UHCIIO OPHEHTHPOBAHHBIX
MapuipyToB B oprpade. Kpurepwuii
CyIIECTBOBaHUS KOHTYpa B oprpade.

11

13.

Casi3HOCTb OPrpa¢)oB U ee BU/BI.
KOMIIOHEHTBI CHITBHOM CBA3HOCTH oprpada.
Konnencanus oprpada. Berarcienue
MAaTpHIL AOCTHXXHUMOCTH U CHIIbHON
CBSI3HOCTU. AJITOPUTM BBIJIETICHUS
KOMITOHEHT CHJIBHOM CBSI3HOCTH B oprpade.
OpueHTHPOBaHHBIE, YIIOPSI0YEHHBIE 1
OuHapHble aepeBbs. CBoCTBa
OPUCHTUPOBAHHBIX NE€PEBLEB.

14.

JKcTpeMalIbHbIE 32Ja4H M AJITOPUTMBI Ha
rpadgax. HezaBucumoe MHOKECTBO BEPIIUH.
BepIrHHOE 4nCI0 HE3aBUCUMOCTH U €T0
OLIEHKU. AJITOPUTM MOCTPOSHUS
HE3aBHCUMOI'0 MHOKECTBA BEPILINH.
[Nousitue kuku rpada. Bzaumocssi3e 3a1a4
0 KJIIMKE M O HE3aBUCUMOM MHO)KECTBE
BepinH. HesaBucumoe MHOXKECTBO pebep
(mapocoueranue). PebepHoe uncio
He3aBucUMocTH. [locTpoenne HaubonpIIero
[IapOCOYETAHUS METOAOM YEPEIYIOIIUXCS
uenel. IlokpriBaromyie MHOKECTBA BEPIIMH
u pedep. TeopeMbl 0 CBA3M YHCeNT
HE3aBUCUMOCTH ¥ IOKPHITHH B 001IEM
cllydae U Ui ABYIOJIBHOro Tpada.

15.

Oo0xoabl rpagoB. ANTOPUTMBI TIOWCKa B
mMpuHy U rayouny. Teopema o monckax B
OMPUHY W TIIyOMHy. AJNTOPUTM TIIOHCKa
MUHHAMAJIEHOTO Mapuipyra B
HeHarpyxeHHoM (op)rpade. ANTOpUTMBI
BBIJEJICHUS] 3WIEpoBa LUKIAa M SUIEpOBOU
nenu B cBs3HOM MynbTHrpade. [locrpoeHue
OCTOBA MUHHMMAJIBHOTO Beca. AJTOPUTMBI
IIpruma u Kpackama. 3agaga o HaxXOXKICHUA
MUHAMAJIFHOTO Mapuipyra B HarpyXeHHOM
oprpade. Aiaroput™m JIelKCTphI.

11

Tekymmuit kouTpons (KCP)

IIpomeskyTOuHAast aTrecTalMsA: 324€T,
3K3aMeH

36

HToro

144

32

16

48

58




[IpakTuyeckue 3aHATUS (CEMHUHAPCKHE 3aHATHS /TabopaTOpHBIE PabOThI) OPraHU3YIOTCS, B

TOM 4#clie B (opMe TPaKTHUUECKON MOATOTOBKH, KOTOpas MPEIyCMaTpPUBACT y4acTHE

oOyJaromuxcss B BBIIIOJHEHUH OTHENBHBIX JJIEMEHTOB padoOT, CBSA3aHHBIX C Oymymien

npodeccnoHaIbHON eI TENBHOCTHIO.

Tekymuii KOHTPOJIb  YCHEBAEMOCTH  PEATU3YETCAB HA3aHATUAX

dopme ompocoB

CEMUHAPCKOTo TUIIA.
[TpomexyTodHas aTTecTanus IpoXoauT B GopMe 3aueTa U SK3aMeHa.
4. Y4eOHO-MeTOAUYECKOE 0OOecleYeHHe CAMOCTOSITeIbHOI padoThl 00y4aroluXxXcs

CamocrosaTenbHas paboTa CTyJeHTa BKJIOYAeT B ceOd MOATOTOBKY K ayAWTOPHBIM
3aHSTUSIM, CAMOCTOSITENIbHYIO padOTy MO KaKJIOMY pa3fesly JUCLMIUIMHBI, MOATOTOBKY KO BCEM
BHJIaM KOHTPOJIbHBIX HUCIBITAHUM, B TOM YHUCIIE 3a4€Ty U 3k3ameHy. OOpa3oBaTebHbII MaTepHal
IUISL CAMOCTOSITENIBHON PabOThI CTY/IEHTA:

3agaun no guckpetHon matematuke (I cemecTp) : ydebHoO-MeToanyeckoe nocobue / A. KO. Ynpkos, C.
B. Cupopos, 1. b. Mokees, E. M. Makapos ; HHI'Y um. H. W. JlobayeBckoro. - HuxHuiA HoBropog :
M3a-so HHI'Y, 2021. - 84 c. - TEKCT : 3NEKTPOHHbIN.

MNMocTosiHHasA ccbinka Ha JOKYMEHT: hitp://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=794067&idb=0

AnekceeB Bnagnmup EBreHbeBumvy.
OuckpeTHaa maTtemaTuka : yd4ebHoe nocobue / B. E. Anekcees ; HHI'Y um. H. . Nobayesckoro. -
HwxHuin Hosropog : Nag-Bo HHITY, 2017. - 139 c. - TeKCT : aNeKTPOHHbIN.
MocTosiHHaA ccbifika Ha AOKYMeHT: hitp://e-

lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=823847&idb=0

KoHTposbpHble BONpOCHl U 3afaHusl Ui MPOBEICHMSI TEKYILEro KOHTPOJSI M TMPOMEXKYTOUHON
aTTecTalliy M0 UTOTaM OCBOEHUS AMCLUIUIMHBI IPUBEICHBI B 1. 5.2.

Jiia obecrieyeHus: CaMOCTOSTEIbHON PabOThI 00YYaIOUINXCSl UCIOJIB3YETCS AIEKTPOHHBIN KypC

«/luckpernas matematuka. Yactp 1 (ITaBmoB M.C.)», co31aHHBIN B cHUCTEME JIEKTPOHHOTO

ooyuenuss HHI'Y - https://e-learning.unn.ru/

5. ®oHJ OLEHOYHBIX CPEICTB JIJIs MPOMEKYTOUHOH ATTECTANMM M0 TUCHUTIIIHHE (MOIYJIIO0),
BKJIFOYAIOIIIWHI

5.1.0mnmcanne mkain OLICHUBAHUA PE3YyJIbTATOB O6y‘leHI/Iﬂ 110 AU CHUIIIIMHE

Yposenb Ixkana ouennBanus copMHPOBAHHOCTH KOMIIETeH LM
copmupoBan
HOCTH 1L10x0 Hey/I0OBJIeTBO | YIOBJIeTBOPH 0'I€HE X0pOoIIo
R — X0pouio OTJIMYHO
PUTEJIbHO TeJILHO TPEBOCXOTHO
(uHaMKaTOpa
JAOCTHKEHHUSI He 3aureno
. 3aYTEHO
KOMIIeTeHI M i)
3HaHUs OrcyrcrBue Yposens MunumansHo | YpoBeHb Yposenn VYposeHb
3HAHHUI 3HAHWH HIDKE JIOTTYCTUMBII 3HAHWUH B 3HAHWUH B 3HAHHUH B
TEOPETUYECKO | MUHUMAJIBHBI | YPOBEHB o0BeMme, o0Beme, o0BeMme,
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romarepuana. | X 3HAHMM. COOTBETCTBYIOI] | COOTBETCTBYIOII | COOTBETCTBYIO
TpeOOBaHMIA. JonymeHo €M TIporpaMme €M TIporpamMme meM
Hesosmoxtoc Hmenu mecto | MHOTO MOJITOTOBKH. MOJITOTOBKH. porpamMme YpOBequ
Tb ONCHUTH rpyosie HErpyObIX JonymeHo JonymieHo MTOJITOTOBKH, SHaHII B
HOHHOEY OIITUOKH. OILIHOKH. HECKOJIbKO HECKOJIbKO 0e3 OIIMOOK. obpeme,
SHaHHH HErpyoObIxX HECYIIIECTBEHH TIpCBBIIIALOMIC
BCJICICTBHE OLIHBOK BIX OMIHGOK M TIPOrpamMmmy
OTKa3a [TOJITOTOBKH.
o0ydJaronieroc
sl OT OTBETA
OrcyrcrBre IIpomemoHCcTpH IIponemoHCcTpH IIpomemoHcT IIpoxeMoHcT
YT TIponemoHCTp pon p pon p PO p PO p
MUHHMAaJIbHBI pOBaHBI BCE pOBaHBI BCE MPOBaHbI BCE HPOBaHKI BCE
. HPOBAHbI
X YMEHHIA .
yM [pu peleHnn OCHOBHLIE OCHOBHbBIE OCHOBHbBIE OCHOBHbBIE OCHOBHBIE
HeBo3MOXHOC | crammapTHBIX - YMEHHSL. YMEHHSL. YMEHHUS,penie | yMEHHs,.
Th OLIEHUTh ) Perensr Bce Perensr Bce HBI BCE PermeHs! Bce
Han:qne o e Pemerr OCHOBHbBIE OCHOBHbBIE OCHOBHbBIE OCHOBHBIE
. HPOIEMOHCTD | 1 yroppie
eHuit 3a/1a4H C 3a/1a4H . 3a/1a4U C 3a1a4u.
VMeHHs wm HMPOBaHBI 378K ¢ hit hit hit hit
— BCJIC/ICTBHE OCHOBHBIE HerpyGEIMI HETpyOBIMH BoinonHeHs! Bce | OTAETbHBIME BrImonuenst
OTKa3a OIIHOKAMH. 3a/1aHus, B HECYIIECTBEH | BCE 3aJaHusl,
YMCHUA. OIIMOKAMH. 6 it A
o0yJaromeroc BbrInonHeHsl Bce | MOTHOM HBIMHEJIOUETa | B ITOJHOM
" BrImonHeHb!
s1 OT OTBETa Me MECTO 3aJIJaHus, B 00BeMe, HO MH,
BCE 3aJIaHuUs
rpyobIe A TIOJTHOM HEKOTOpBIE C BBITIOTHEHBI obneme bes
HO HE B
OMIMOKH. 00BeMe, HO HeI0YETaMHU. Bee 3ajanusa B | NCAOUCTOB
TTOJTHOM
HEKOTOpEIE C TOJTHOM
obbeMme.
HEJ0YETaAMH. o0beMe.
ITpoLeMOHCTPH IIponemoncrpu | Ilpogemonctp | IlpogemoncTp
IIpu pemenun | Mmeercs p p
POBAHBI POBaHBI HPOBaHbI HUpOBaH
OtcyrcrBUe CTaHJIaPTHBIX I\\'/II/IHI/IMaJ'ILHLI Sasonnie 6a30BhIC HABBIKH TBOPHECKHit
BIIaJICHHS 3a/1a4 HE i - HABBIKH TOIXO K
MaTepUaIOM. HPOAEMOHCTP s NP peLIeHUN pelenHHio
Habop
HeBo3moskHOC IngBaHLI HaBbIKOB 1A 1pH petenny NPU peLIeHHN HeCTaHZ[apGTH HeCTARZIApTH
Hasbiku Th OLEHHUTD a30BbIE — CTAHApTHBIX CTaHIapTHBIX BIX 3aJa4 0e3 bIX 33124
HaJu4ue HABBIKU. p sa 3aj;ay4 Oe3 OIINUOOK U
CTaHIaPTHBIX Aatc
HaBBIKOB HEKOTODBIMH OLIUOOK U HEJ0YETOB.
Hmenu mecto | 3amau ¢ P
BCIIEICTBHE HezoueTaMH HEJI0YETOB.
oTKa3A rpyosie HEKOTOPBIMH
0Gy9aRIIEroc OLLIHOKH. HEJ0YeTaAMH
s1 OT OTBETA
HIkana oeHKH MPHU NPOMEKYTOYHOM aTTeCTALUMN
Onenka YpoBeHb MOATOTOBKHU
[IpeBocxoHO Bce xommiereHnu (4acTy KOMIETEHITUI), HA (OPMUPOBAHUE
KOTOPBIX HAIIpaBJICHA JUCLUIIINHA, C(I)OpMHpOBaHBI Ha YpOBHC
HC HUKE «IIPEBOCXOJIHO»
OTanvHO Bce xommereHnmu (4acTd KOMIETEHIU), Ha (GopMHpOBaHUE
KOTOPBIX HaIlpaBJeHa JTUCIMIUIMHA, COPMHUPOBAHBI HA YPOBHE
HC HUKC «OTIUYHO», IMPU ITOM XOTHA 6]31 OJIHA KOMIICTCHIIUA
3a4YTCHO
C(l)OpMI/IpOBaHa Ha YPOBHC «OTIIMIHO»
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Ouensp xopoIo Bce xomnerennmu (4acT KOMIETEHIMN), Ha (OPMUPOBAHHE
KOTOPBIX HANpaBJeHA AUCIUILINHA, CHOPMUPOBAHBI HA YPOBHE
HE HIDKE «OYCHb XOpPOIIO», MpPH JOTOM XOTS OBl OJHA
KOMITETEHIIHS CPOPMUPOBAHA HA YPOBHE «OUECHD XOPOIIO»

Xopomo Bce xomnerenmmm (4acTH KOMITETEHIWH), HA (OPMHUPOBAHUE
KOTOPBIX HallpaBJieHa TUCIUILIMHA, COPMUPOBAHbl HA YPOBHE
HE HWXKE «XOpOLIO», IPU 3TOM XOTS Obl OJlHA KOMIIETEHIIHS
copMupoBaHa Ha YPOBHE «XOPOIIO»

VYnosnerBoputenbHo | Bece kommereHuuu (4acTh KOMIIETEHIMI), Ha (OpMUPOBaHUE
KOTOPBIX HallpaBJieHa TUCIUILIMHA, COPMUPOBAHbl HA YPOBHE
HE HIKE «YIOBJIETBOPUTEIBHO», HPU ITOM XOTS Obl OAHA
KOMITETEHITHS chopMupoBaHa Ha YPOBHE
«YZAOBIIETBOPUTEIHHO»

HeynosnerBoputens- | Xotrs Obl 0JHa KOMIETEHIMS c(opMHpoBaHA Ha YpPOBHE
HO «HEY/IOBIIETBOPUTENIbHO», HHM OJHA U3 KOMIIETEHUIUH He
chopMUpOBaHa Ha YPOBHE «ILIOXO0»

He3auTe
HO

[Tmoxo XoTss Obl OnHa KOMIIETEHIUs CPOpPMUPOBAHA Ha YpPOBHE
«ITOXO0»

5.2 TunoBble KOHTPOJbHbIE 33IaHUS WJIM HHbIe MaTepHaJibl, HeOOXOAUMBbIEe I OLEHKH
pe3yJbTaToB 00y4eHUs.

5.2.1 KoHTPOJIbHBIEBONIPOCHI
Bomnpoc Ko kommereHiu

1. Kpartkue CBEJICHUS u3 UCTOPHHU
BO3HUKHOBEHHUs1 Teopuu rpados. Omnpenenenue rpada.
OO6uractu MpUMEHEHHS TeOpUH TpadoB.

OIIK-1

2. CrocoObl  3afaHusi  HEOPUEHTHPOBAHHBIX OIIK-1
rpados.

3. Crenenu BepmuH. OcCHOBHas Teopema
TEOPHH rpa¢oB u ee CJICJICTBHE. Bupt OIIK-1
HEOPUCHTUPOBAHHBIX IPadoB.

4, Hononuenue k rpady. Iloarpader u ux OIIK-1
BuJbl. Onepanuu Haj rpadamu.

5. MapmipyTtsl, Lemd U LUKIBI B rpade.
[uknomatnueckoe uyucio. CBoiicTBa MapuipyToB U OIIK-1
IIUKJIOB.

6. Ces3HOCTh TpadoB. Marpuma CBSI3HOCTH
(moctmwxumoctn). Teopema o0 uuciae MaplIpyToB B OITK-1

HEOPHEHTUPOBAaHHOM rpade (6e3  Ookazamenvbcmea).
Kpurepwuii cBs3HOCTH Tpada.
7. Teopema 00 omenke uymcna pebep rpada OIlK-1
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4Cpe3 YMCII0 BEPIIWH U YHUCJIO KOMIIOHCHT CBA3HOCTH.

8. Moctel ¥ pa3fenslollMe  BEPLIUHBI.
[Ipusnaku Mmocrta. BepmunHas u pebepHas CBA3HOCTH.

N-cBsizHble Tpadsl. CrenactBue W3 TEOPEMBbl 00 OIEHKE OIK-1
gyrcna pebep rpada dYepe3 UYMCIO BEPUIMH U YHCIIO
KOMIIOHEHT CBA3HOCTH.

9. Paccrosinus B Tpade. [duamerp, pamuyc u OIIK-1
1EeHTp rpada.

10. Nzomopdusm rpadoB. ANTOpUTM peHICHHUS OIIK-1
3a7a4 Ha OnpeiesieHHe N30MOpHBIX rpagoB.

11. TeopemMbl 0  KOJMYECTBE IOMEYEHHBIX
rpaoB ¢ p BepHIMHAMHU U C p BEpLIMHAMH U ( pedpamu. OIIK-1
Acumnrornueckas  gopmyna  Ilofia g uyucna
HEMOMEUEHHBIX TpadoB.

12. Teopemsl 0 KoJHUecTBE pedep B CBSA3HBIX rpadax ¢ OIIK-1

UKJIAMH U 0€3 IIUKJIOB.

Bompoc Ko xommeTeHINN

13. HeopuentupoBanHbie (CBOOOIHBIE) NEPEBbSL.
Konuposanue nepeBbeB. MaTtpuunas teopema Kupxroda o OIIK-1
JIEPEBBIX (be3 dokazamenbcmaa). KonmaectBo
MTOMEUYEHHBIX JIEPEBHEB C p BEPIIMHAMH.

14. OcHOBHBIE CBOMCTBA CBOOOIHBIX JIEPEBHEB. OIIK-1

15. JIBynonabHBIE rpadsl. Kpurepuit OIIK-1
IBYAO0JIBHOCTH rpada. K-m1oabpHbIe TpadBbl.

16. OWIEepoOBBl W TOJYDMJIEPOBBI  Tpadsl. OIIK-1
Kpurepuii cymectBoBanus B rpade 3MIepoBOi METH.

17. Jlemmbl I JOKa3aTeNbCTBA  TEOPEMBI
Diiniepa 00 3HIepoBBIX Tpadax (KpUTEpHsl SUIECPOBOCTH OIIK-1
rpada).

18. Teopema Diinmepa 00 »ditepoBbIX Tpadax
(kputepuit sinepoBoctu Tpada). Pemenue 3amaum o OIIK-1
KEHUTCOEPrCKUX MOCTaX.

19. Teopema 00 oOIEeHKE 4YKCIIAa SUIECPOBBIX OIIK-1
rpados.

20. l'amunbsTOHOBHI Tpadul. Teopema 00 oreHKe
yuciaa TaMUIBTOHOBBIX IpadoB (6e3 Ookazamenvbcmea). OIIK-1
3amaua kommmuBOsDKepa. CpaBHEHME 3a7ad  OTHICKAHUS
9IJIEPOBBIX M TaMIIBTOHOBBIX ITUKIIOB.

21. Teopema Jlupaka (DOCTaTOYHOE YCIOBHE OIIK-1
raMUIIbTOHOBOCTHU Tpada).

22. JloctaTouHble yCIOBUS TaMHIBTOHOBOCTH
rpada (treopembl Ope u XBatana — 6e3 0oKa3amenbLemaa), OIIK-1

HEoO0X0/MMOE  yCJIOBHME TaMUJIBTOHOBOCTH Tpada (0
pa3AessIoIKX BepIinHax rpada).
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23. [Inanapubie  rpader.  IlogpazOuenue u
crsaruBanue pedep. Teopemsl [lontpsiruna-KypaToBckoro u
Baruepa (6e3 ookazamenvcmea). Teopema 00 OIIGHKE
qucya MIaHapHbIX rpadoB (Oe3 dokazamenbcmea).

OIlK-1

24, Teopema O KOJMYECTBE TIpAaHEH CBS3HOTO
TJIAaHAPHOTO rpada.

OIlK-1

25. CnenctBuss ©3 TEOPEMBI O KOJUYECTBE
rpaHeil CBSA3HOTO IJIAHAPHOTO Tpada.

OIlK-1

26. Bepmmanast u pebepHasi packpacku rpagos.
XpOMaTI/I‘-IeCKOG HUCIIO U XpOMaTI/I'-IGCKI/Iﬁ HUHIACKC, HX
OIICHKH.

OIIK-1

27. [IpoGnema wyetsipex kpacok. Hcrtopus ee
BO3HUKHOBCHUA U PCIICHUS.

OIlK-1

28. Teopema o 5 kpackax.

OIlK-1

29. OpueHntupoBaHHble Tpappl M HMX BHIBL
OcHoBHas Teopema Teopuu rpados ais oprpados. CBs3b C
OMHAPHBIMH OTHONIICHHSIMH.

OIlK-1

30. CriocoObl  3afaHusi ~ OPUEHTHPOBAHHBIX
rpados.

OIlK-1

31. MapupyTsl, MyTH U KOHTYpBHl B oprpade.
CpolicTBa myTeil H KOHTYpoB. Teopema o0 ducCie
OpUEHTHUPOBAaHHBIX  MapHIpyroB B  oprpade (6e3
ookazamenvcmea). Kputepuil CcylecTBOBaHUS KOHTypa B

oprpade.

OIlK-1

32. CesizHOCTH  OprpadoB W €€ BHJIBL
KomnoneHnTtsl cunbHOM cBsizHOCTH oprpada. KonmeHcarus

oprpada.

OIIK-1

33. Teopema 0 BBIYUCIICHUH MaTpuIl
JOCTHXKUMOCTH " CHJIbHOM CBSI3BHOCTH (be3
ookazamenbcmea). AINTOPUTM  BBIJCICHHS KOMIIOHEHT
CHJIHOM CBSI3HOCTH B oprpade.

OIIK-1

34. OpueHTUpOBaHHbIE,  YHOPSAIOYEHHBIE U
OuHapHbIe nepeBbs. VX cpaBHUTENbHBIN aHATU3 U 001acTu
npuMmeHenus. CBoiicTBa OpUEHTHUPOBAHHBIX JEPEBLEB (Oe3
00KA3aMeNbCmea).

OIIK-1

35. HezaBucumoe MHOECTBO BEPIIHH.
BepmmHHOE 4YHMCIO HE3aBUCUMOCTH M €r0  OLICHKH.
AJITOPUTM ~ TOCTPOCHUS  HE3aBHCHMOTO  MHOXKECTBA
BepiminH. [lonstue winku rpada. BzaumocBssb 3amad o
KJIMKE M O HE3aBUCUMOM MHOYECTBE BEPIIIHH.

OIIK-1

36. HesaBucumoe MHOECTBO pebep
(mapocouetanue). PebGepHoe UMCIO  HE3aBUCHMOCTH.
[TocTpoenre HamMOONBIIEr0 MAPOCOYETAHUS METOJOM
YepeAYIOUIUXCS LIETEN.

OIIK-1

37. [lokpbiBaromue MHOXKECTBA BEPLUIMH U
peGep. TeopeMbl O CBSI3M UUCEN HE3aBUCHUMOCTH U
MOKPBITUH B 00IIIEM cllydae U AJis JBYIOJIBHOTO Tpada (6e3
00KA3aMmenbCemaa).

OIIK-1
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38. O6xomp1 TpadoB. ANTOPUTMBI TOWCKA B
mUpUHY W TioyOuHy. TeopemMa O TOWCKaxX B INIUPUHY U OIIK-1
rI1yOuHy.

39. AnroputMm MOMCKa MHMHHUMAJIEHOTO OIIK-1
MapIIpyTa B HEHarpy»XeHHOM (op)rpade.

40. AJNTOPUTMBI BBIACIICHUS SUJIEpOBa IUKIA U OIIK-1
9IJIEPOBOIA 1IENTU B CBSI3HOM MYJIbTUTpAdE.

41. [TocTpoeHne ocToBa MHUHUMAJIBHOTO BeEcCa. OIIK-1
Anroputmsl [Ipuma u Kpackaina.

5.2.2 Tunossble 3aaanus 115 oueHKH copmupoBanHocTi komnereHnunOIIK-1

o rwd

JlokakuTe, 9TOo JUTsl BCEX HATYPAbHBIX N BEPHO PAaBEHCTBO:
1 1 1 n
— .t = :
1.2 2.3 n(n+l) n+l
JIoKakuTe, 4To IS BCEX HATYPaTbHBIX N BEPHO HEpaBeHCTBO: 4">3"+n2,

JloKa3aTk, 9TO JUIs BCEX HATYPATIbHBIX N COPABEINBO YTBEPKICHUE:
7"14+82"1 nenmres 6e3 ocrarka Ha 19.

14
YucnoBasd mnoCnenoBaTeNbHOCTh a1, 42, ..., Gn,... 3aJaHa YCIOBHAMHU: &y = 3
1 2 (gn
apg = §(Z7an +32). Jlokaxkute, 4TO an=§ 9" —2), rneneN.
ITposeppTe Ha JuarpamMme BenHa, BBIIOJTHSAETCS m TOXKJIECTBO:

(AnB)®C =(A®C)Nn(B®C) ?

YnupocTute BhIpa)KeHHE C IIOMOIIBIO 3aKOHOB alreOpbl MHOXKECTB:
(ANB)U(AUC)U(A\B).

CocraBbTe MaTpHILy JUIsl 3aIaHHOTO HAa MHOYKECTBE X OMHApPHOTO OTHOMLIEHUS P. SBiseTcs
JU P OTHOILEHHWEM PKBUBAJCHTHOCTH HJIM MOpPsAIKA (TIOJHOTO WJIM YaCTUYHOTO? CTPOTOro

un Hectpororo?)? Haiimure p™ u pOpt. Kakosa MomHoCTs Oyneana 2 X ?7X={1, 3, 4,6, 7},
p= {(a, b>, a,be X | a-b—uemnoe lmmo}.
a. Jlaner 2 MHOKECTBA: A={1, 2}, B={5; 6; 7}.
a) CocraBpTe MHOKEeCTBA Bx A m 2 xB.

B
0) Kaxkosa MOIITHOCTH MHO€ECTBa Ax2° xB ?
Brimuiuure mr00bie 4 31eMeHTa 3TOr0 MHOYKECTBA.
B) M3 Kakmx 3JEMEHTOB COCTOUT 3aJlaHHOE€ Ha MHOXKecTBe Bx A OuHapHOe

OTHOILIEHUE o= {<b, a>, aeAbeB| b-a - mnpocmoe '-luC]lO}?

[Toctpoiite maTpuily Takoro otHomienus. Haitnure D, u E)p.

bunapHble OTHOIIEHUS P1 M P2 3aAaHbl MaTpuuamu. [locTpoiiTe MaTpuily KOMIO3ULIHUU

p10p2.

123 43 4 5 6
31 00 0 11 0 0 1
alo 111 2o 11 0

led=glo 1 o 1|lPel=5) 1 ¢ 1
61 0 0 1 4o 0 1 0



10.

11.

12.

13.

14.

15.
16.
17.
18.

19.

20.

21.

22.

23.
24,

25.

SBnsiercst mu oTHOIIEeHUE P10p2 pedIieKCUBHBIM, CHMMETPUYHBIM, TPAH3UTHBHBIM?
Cocrasbte (p10p2)™.

N3 O6ykB pa3pesHoii a30yku coctasiieHo cioBo MATEMATUKA. 3arem Bce OyKBBI 3TOTO
CJIOBA NIEPEBEPHYIIH JIMLIEBOW CTOPOHOM BHU3 U IepeMemanu. Haygauy nocienoBaresbHO
u3BJIEKaloT U3 HUX 4 OykBbl. B ckojbkux BapuaHTax B3sATbie 4 OYKBBl C Yy4ETOM
MepecTaHOBOK MOTYT 0Opa3oBaTh ciioB0 TEMA?

JlecsiTb rpynn 3aHUMArOTCS B JIECSTH PACHOJIOKEHHBIX HOJpsiA ayauTopusx. CKOJIbKO
CYLIECTBYET BapUaHTOB pacnucaHus, Ipu KoTopbix rpynmnbl Nel u Ne2 Haxoaunuce Obl B
COCEIHUX ayIUTOPHUAX?

B kommnke xpanstcs 30 MoHET MOCTOMHCTBOM 1, 2 m 5 pyOnei. CKOJBKO CYIIECTBYET
pa3IMYHBIX KOMOMHAMI MOHET (Hanmpumep, 3 MoHeThl o 1 pyOumto, 17 MoHet 1o 2 pyoms
u 10 moHer o 5 py6eit)?

7 s1670K W 3 TPYIIXU HAJO MOJOXKUTH B 2 MaKeTa TaK, YTOOBI B Ka)XXJOM IMaKeTe ObLIa XOTS
Ob1 1 rpyma (caMM MakeThl CYUTAIOTCS HEPa3IUYUMbBIMH), U KOJUYECTBO (PPYKTOB B HUX
ObUI0 0/IMHAKOBBIM. CKOJIBKMMHU CIIOCOOaMH 3TO MOXKHO CAEIaTh?

3a nocnennue 2 roaa u3 150 apTHCTOB MOCKOBCKOTO IIMpKa Ha ractpossix B Jlonmone
noosBanu 42 yenoseka, B [lapuxe — 56 uenosek, B Pume — 48 yenosek. Bo Bcex Tpex
BBIIIIEHA3BaHHBIX TOpoJiaX He MoObIBal HUKTO. CKOJBKO apTHUCTOB HE MOObIBAIM HHU B
OJHOM U3 3THX TOPOJIOB, €clu 2 ropoaa nocetuso 40 yenopek?

CKOJIBbKO pa3InYHbIX [IEPECTaHOBOK MOXKHO 00pa3zoBath u3 OykB ciosa “KOJIOKOJI?
CocraBere CIH® m nomuaoM XKeramkunaa s popmynsl (X ~ Y) v (X — 2) & ).

JlokaxuTe pacCyKJICHUSIMH WA C TIOMOIIBI0 3aKOHOB JIOTMKHA BBICKAa3bIBAaHUI
paBHocwibHOCTh (A~ B) —> ((AVvC)&(BvC))=AvBvC

Jlokakute Wi OMPOBEPTHUTE PACCYNKACHUIMH TOXKJIECTBEHHYIO HCTUHHOCTD (POPMYIIbI
(A>B)>(B—>C)>(A->0()).

[Tycts A, B u C — )uUTEIN OCTPOBA, OOUTATEIN KOTOPOTO OTHOCATCS JIMOO K “phIapsim”,
BCET/Ia TOBOPSIIIUM TOJIBKO MPaBy, TU00 K “TKeram”’, U3peKaroluM TOJIbKO JIOXKb. B
rooput: “HeBepHo, uto 4 u C - peinapu’. C roBopurt: “Ecim A — peinapse, To B TOX)E
poiaps”’. Kto 4, kro Bu xto C?

Jlokaxxute, 4TO B JIFOOOM Tpade HaimyTcs, 1Mo KpaliHel Mepe, JIBe BEpIIUHBI OJMHAKOBON
CTETEeHH.

B nmome otapixa 35 kopmycoB. DJEKTPUK PELIN COCAMHUTH TeNe(OHHBIMU MPOBOJAAMHU
KaXKJbI KOPITYC POBHO C MATHIO ApyruMu. Bo3mMoxkHO M Takoe coequHeHue?

N3omopdHbl 11 paHHBIE Tpadbi?

OtBet o0OocHyiiTe.

CKOJIBKO CYIIECTBYET MOMapHO Hen30MOop(PHbIX TpadoB ¢ 16 BepmmHamu u 117 pedbpamun?
Hokaxute, uro ecnu B rpade G c p BepmmHamu (P>3) uucio pedep paBo C ;2)—1 +2, 10

3TOT rpad raMuIbTOHOB.
CymiecTBYIOT JI1 B HOJHOM JBYIOJIEHOM rpade Kz 3diliepoB LUK, TaMUIBTOHOB IUKII,
9ilsIepoBa LieTb, TAMUIIbTOHOBA LETb? YKaXUTE UX WIN JOKAKUTE UX OTCYTCTBHE.
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26. JloxkaxuTe, 4TO B JIFOOOM TUTAaHAPHOM Trpade CyIIecTBYeT BEpIINHA, CTEIIEHb KOTOPOUl HE
Oonpie 5.

27. Y rpada G ¢ p BepuHamu ( p > 3) TosbKo 1 mapa BepiIMH HE coenuHeHa pedpom (Bce
ocTalbHbIE BepPIIUHBI cMexHbIe). [1pu kakoMm p rpad G sBisercs miaHapHbIM?

28. Haiiiute XpomMaTu4yeckoe 4uciio U 4
XpOMAaTHYECKHUI HHJIEKC 3 5
clieayromero rpaga: o) 5

29. Ompenenute, uMmeer iU KoHTYyp oprpap D c 1/lo
MAaTpPHUIEH CMEKHOCTH: 2lo
Brisicaute, sBisieTcss 1M 3TOT oprpad ciabo
CBSI3HBIM, OJIHOCTOPOHHE CBSI3HBIM HJIM CHJIBHO A(D) =30
cBs3HbIM.  CocTaBbTe€ IS HETO  MaTPHIIBI 41
JOCTH>KUMOCTH U CUITBHOM CBSI3HOCTH. 5il1

o O O O
O O O O -
O O +— O
o O P O O

30. [Mosk3ysich COOTBETCTBYIOIITUM
QITOPUTMOM, HaWJIUTE DSIIIEPOB
LUK WIA DJWIepOBYy ILeNb B
mynbTUTpadeG, 3aITaHHOM A(G)
MaTpULE CMEXHOCTH:

N PO P O O
o r O O O
o o N O - -
=, O N O O
R O Fr O F B
O P kP O O N

31. ITonw3ysck COOTBETCTBYIOIINM
QITOPUTMOM, HaWJIUTE DIIIEpOB
UMK WIA SWUJIepoBy LeMb B
MynbTUTpadeH, 3aITaHHOM A(H )
MaTpHIIeH CMEKHOCTH.

R N O O - O

o O O O -
P P N O = O
L O N O O
. O L P O DN
o r kP Pk o

32. Ilonw3ysicb anroputMamu [Ipuma Xg 24 Xp 12 X4 15 X
win Kpackaiia, mOCTpOUTH OCTOB
MHHHMAaJIbHOIO Beca i rpada:

10 12 20 10

33. [Tonb3ysich QJIITOPUTMOM
JenkeTpel, OIIpENEIIUTE Vi
MUHUMAaJbHBIA MyThb U3 Vi B Vg B Vo
Harpy>xeHHOM oprpade, 3aJaHHOM Va
MaTpHIIEH BECOB.

[EEN
N

Vg
Vs

8|8 |w|8 |o|=

818 (8 |o|r|S

8|8 [©|N|8

8 |o|w|8
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6. Y4eOHO-MeTOANYeCKOe U MH(OpManHOHHOE o0ecnieyeHne T CIUIIIHHbI
a) OCHOGHAs TUMepamypa.

1. HoBukoB @.A. /luckpeTHas MaTeMaTHKa JIIsl IPOrPAaMMHCTOB. YUEOHHUK IS BY30B. 3-¢
u3ga. — CII0.: ITurep, 2009. — 384 c. [6 3K3.]

2. Ky3uenos O.I1. JluckperHast MaTemMaTuKa Jyisi HH)KEHEPOB. 6-€ u3f., ctep. - CaHkT-
MeTepbypr : JlaHb, 2022. - 400 c. Ccbisnika Ha NOMHbLIN TEKCT
AoKyMeHTa: hitps://e.lanbook.com/book/210278[13 k3.]

3. Jlekuunu no Teopum rpachoB : Ans CTYAEHTOB No cneumanbHocTaM "MaTtematuka” n
"lMpuknagHas matemartuka”. - M. : Hayka, 1990. - 382c. NocTosiHHaA ccbinka Ha
AOKyMeHT: http://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=298121&idb=0
[135K3.]

0) dononnumenvHas 1umepamypa.

1. TaBpwunoB . [1.C60pHMK 3agay N0 ANCKPETHOM MaTeMaTuke : [N BY30B Mo
cneumanbHocTh "TpuknagHaa matematuka']. - M. : Hayka, 1977. - 368 c. MNocTosiHHas
CCbIfka Ha AOKYMeHT: http://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=61733&idb=0[96 3k3.]

2. 3agaum no auckpeTHon matematuke (I cemecTtp) : ydebHO-MeToamyeckoe nocobue / A. HO.
YUupkos, C. B. Cngopos, . 6. Mokees, E. M. Makapos ; HHI'Y um. H. U. JloGayesckoro. -
HwxHuin Hoeropog : Mag-Bo HHI'Y, 2021. - 84 c. - TekcT : anekTpoHHbIN.NMocTosiHHasA ccbinka
Ha AOKyMeHT: hitp://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=794067&idb=0

3. Anekcees B. E.[luckpeTtHas matemaTuka : y4ebHoe nocobue /HHIY um. H. U.
Jlobauesckoro. - HmxkHui Hoeropog : N3g-sBo HHITY, 2017. - 139 c. - TekcT :
ANeKTPOHHbIN.MToCcTOAHHAsA ccbinika Ha AOKyMeHT: http://e-
lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=823847&idb=0

B) MHTEpHET-pECypCHhI
1. ®onpx oOpa3oBaTeabHBIX AEKTPOHHBIX pecypcoB HHI'Y, URL:
http://www.unn.ru/books/resources.html..
2. EqWorld. Mup mareMaTuueckux ypaBHEHUN DJIEKTPOHHBIA PECYPC, COMEPIKAIIHIMA

OJICKTPOHHBIC BEPCHUHN KHUT B CBO60,I[HOM JOCTYIIC: PEXKHUM
noctyma http://eqworld.ipmnet.ru/indexr.htm

7. MarepuajibHO-TeXHHYECKOe o0ecredeHne T CIUTITHHbI

HMmeroTcs B HAIMUMHU y‘IC6HBIe AyJUTOPpHUU IJId MTPOBCACHUA 3aHATHH JICKOIMOHHOTI'O THUIIA, 3aHATHH
CCMHHAPCKOI'0 THIIA, HpOMe)ICYTO‘lHOI}'I aTTeCTallMi, a TAKXKC INIOMCIICHUA 1A CaMOCTOATEIBHOM
pa6OTI>I, OCHalIICHHBIC KOMHBIOTepHOﬁ TEXHUKOM C BO3MOXXHOCTBIO IIOJKIIOUECHHS K CETHU
«I/IHTepHeT». Hannuue peKOMeHHOBaHHOﬁ JINTCPATYPHI.

IIporpamma cocraBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu @OI'OC BO /OC HHI'Y mno
HanpaBieHuto  11.05.02  «CneumanbHble  paJMOTEXHHYECKHE  CHUCTEMbD»  (Ipoduib
«PammoTexHMUECKHe CHCTEMBI M KOMIUIEKCHI CIICIIMATBHOTO Ha3HAYCHUS ).

ABTOpZ JOLICHT Kaq)ez[pm aHFe6pLI, reoMETpruHn U IIPICKpCTHOﬁ MaTeMaTHuKu,
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K.p.-M.H. B.U. 3BoHunos

Penensenr:

3aBeayromuii kadenpoit anredprl, reOMETPUHN U TMCKPETHON MaTEMaTUKH

1.¢.-M.H., mpodeccop H.IO. 3omoThIX
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