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Hanpagnenue noarorosku — 27.06.01 YnpapneHue B TEXHUYECKMX CUCTEMaX
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BCET0 YacOB ayIUTOPHON Harpy3ku 18 gac. /0,5 3.e.
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BHICIIEH KBaNMM(UKALMK), YTBEPKJACHHOTO IMPHKA30M MHUHUCTEPCTBA 0Opa3oBaHusi U Hayku P®D or
30 mrorsg 2014 1. Ne 892

Pabouas mporpamma oOCykIieHa Ha 3acefaHuM Kadenpbl aBTOMaTU3aliy 1 ynpasieHus 28 anpens 2019
T., IpoTOKOI Ne6

3aBenyromuit kadenpoii B.d. dunaperos
CocraBuTenb: JOKT. TEXH. HAayK, mpodeccop, mpodeccop Kaeapbl aBTOMaTU3ALUHN U YIIPABICHUS
A .H. Xupaboxk



1. Pagouas nporpamMma nepecMoTpeHa Ha 3acefaHuu Kadeapsl:

Ipotokon ot « 26 » AieKabpst 2020 r. Ne 3
3aBenyrommit Kadexpoit %/ B.®. ®unaperos
(ngﬂgHCL) (1.0. ®amwmns)

I1. PaGouasi nporpaMma nepecMOTpeHa Ha 3acelaHUH Kadeapbl:

IIpoTokomn ot « » 20 1. Ne

3aBenyronuii Kaenpoi

(monnuce) (1.0. ®amunus)



AHHOTaUs padoyeil mporpaMMbl JUCUUIJINHBI
«/luCKpeTHAsE MATEMATUKA)

HuciunimHa ~ pa3pabotaHa  Uis  aCOHUPAHTOB,  OOYyYalONMIUXCS IO
oOpazoBarenbHOil mporpamme «CHCTEMHBIM aHanMW3, yHpaBlieHHE M 00paboTka
uHpopMaIu (TEXHUYECKUE HAYKH)» W BXOJWT B YaCTh JUCIUIUIMH IO BBIOOPY
yueoHoro miana (b1.B./IB.1.2).

OO6miast TpyA0EMKOCTh JAUCIUIUIMHBI cocTaBiseT 216 ydaca (6 3.€). YueOHbIM
IJIAHOM IPEAYCMOTPEHBI JIEKIIMOHHBIEC 3aHATUS (8 4acoB), MPAKTUYECKUE 3aHITUS
(10 4gacoB) u camocTosiTenbHas pabora acrupanta (198 dacoB, B ToM uucie
sK3aMeH 18 vacoB). JucuuruinHa peain3yercs Ha 2 rojly oOy4yeHus B 3 ceMecTpe.

Hucrummaa «/luckpeTrHas MareMaTtukay OINUPACTCS Ha YK€ M3YyUYCHHYIO
mucuuIuinHy «Marematrka». B cBoro odepenib oHa sBIETCS «PYyHIAMEHTOMY s
BBITIOJIHCHUS JAWcCCepTanud. JUCIWMIUIMHA W3ydaeT psl Pa3lelioB  BBICIICH
MaTeMaTUKHU: OWHApHBIE OTHOUIEHUS, 3JEMEHTHl (YHKIIMOHAJIBLHOTO aHalu3a U
TEOPUU ATOPUTMOB.

Heas:

[enpro AMCHUIUIMHBL SIBISETCS HW3YYEHUE HEKOTOPBIX pA3ZENIOB BBICIICH
MaTeMaTUKH, HEOOXOAMMBIX ISl  YCIEUIHOTO  OCBOCHHS  MOCJIEAYIONINX
CHeNUaIbHBIX JUCIUIUIMH aCTIMPAHTCKOTO IJIaHA MTOATOTOBKHU.

3apaun:

1. [IpuoOpeTenue 3HaHM B TEOPUU OMHAPHBIX OTHOIIICHUI.

2. N3yueHnue 0CHOB (yHKIIMOHAIBHOT'O aHAIN3A.

3. 3y4yeHue 0CHOB TEOPUU AITOPUTMOB.

JUis  yCHemHoro W3y4YeHUus AUCHHUIUIMHBI «JluckpeTHas maTeMaTukay y
oOyyJaronuxcst JOJKHBI OBITh C(HOPMHUPOBAHBI CIEAYIOIIME MPEABAPUTEIIbHbBIE
KOMITCTCHIIUH

- CHOCOOHOCTh  BJIANETh  MEXAUCIUIUIMHAPHBIM  MOIXOJOM  Kak
METOJ/IOJIOTUYECKON OCHOBOM MOCTPOCHMSI M HCCIEAOBAHHMS METOJOB M CPEICTB
MPOCKTUPOBAHUSI CHUCTEM YIIPABICHUS TEXHUYECKUMH OOBEKTaMH; BIIAJIECTh

METO/IaMH MPOBEJCHUSI HATYPHBIX U MOAENIbHBIX dKkcniepumeHToB (ITK-1).



[Inanupyemble pe3ynbTaTbl OOy4YEHHS] MO JAHHOM AUCHUIUIMHE (3HAHUS,

YMCHUA, BJIa,Z[eHI/IH), COOTHCCCHHBIC C INUIAHUPYCMBIMU PC3YJIbTATaAMU OCBOCHUA

o0pazoBaTeIbHON

CICAYIOIINX KOMIICTC

IPOrpaMMBHl,

HIIAH:

XapaKTepU3yroT  dTanbl  (POpMUPOBAHUS

Kox u gpopmyauposka Aransl GOPMUPOBAHUSA KOMIIETEHIIHH
KOMIIETEHLHH
AT Hay4YHO-TIPEAMETHYIO 001aCTh 3HAHUH B 4aCTH

yIPaBIEHHUs TEXHUYECKMMH CHCTEMaMU
BJIAJICHUE HAYYHO-
IpeAMETHOM 0GIACTBIO | ymeeT YCIIONIB30BATh METOBI M TEXHOJIOTHH yIIPABIECHUS
suanmii (OITK-5) TEXHUYECKMMHU CUCTEMAMHU

METOJAMH U TEXHOJIOTHH YIIPABIEHUS TEXHUIECKMMU

BIIAJIEET

CHCTEMaMHM
CIIOCOOHOCTH COBPEMEHHEIE METO/IbI ONTUCAHUS TEXHUUECKUX
NPUMEHSATh Ha 3HAET 00BEKTOB MATEMATHYECKUMH MOJIEIISAMH 1
NPAKTUKE 3HAHMS O IPOrPaMMHEIE CPEACTBA IS UX MCCIIEAO0BAHUS
METOMaX U CPEACTBAX OMMUCHIBATh TEXHUUECKHE OOBEKTHl MATEMAaTUUECKUMH
HPOCKTUPOBAHMA yMeeT MOJIEISIMHU U IPUMEHATD IIPOrPAMMHBIE CPEICTBA IS
CHCTEM YIIPaBJIEHHS ¥IX HCCIENOBANMS
TEXHUYECKUMU
00BEKTaMH,
(bopmynHrpoBaTh
BBIBOZIBI U METOIaMH OIMCAHUsI TEXHUYECKUX 0OBEKTOB
HPaKTHICCKIC BJIQJICET | MAaTEMATHYECKMMH MOJEISAMH U IPUMEHEHUS
PEKOMCHAALINN Ha HPOrPaAMMHBIX CPEJICTB IS X MCCIIEI0BAHUS
OCHOBE ITPOBOMMBIX
HAay4YHBIX
uccinenosanuit (I1K-3)

Jiist popmMupoBaHUs yKa3aHHBIX KOMIETEHIIUN B PaMKax JUCIUILIMHBI

((I[I/ICKPCTHEUI MaTeMaTuKa» IMPpUMCHAIOTCA CICAYIOINEC METOAbI AKTUBHOTO

00yYeHHS: «IPAKTHUECKOE 3aHSATHE — pa3BEpHYyTas Oecena» ¢ 00Cy)AeHUEM

pemeHHOﬁ 3ala4, «JUCITYT Ha JICKIUU).

I. CTPYKTYPA U COAEP)KAHUE TEOPETUYECKOM YACTH KYPCA

(8 YAC.)

Paznen 1. OcnoBbl Teopun MHoOxkecTB (1 yac.)

Tema 1. OcHOBHBIE OTIepaIliy HaJl MHOYKECTBaMHU.

WHTyUTUBHOE OIpeAesieHne MHOXECTBA,

orepanguuM Haad MHOXCECTBaAaMU

06T>€,Z[I/IH6HI/IG, IIEPCCCUYCHUC, PAa3sHOCTb, CHMMCTPHUYCCKAA PA3HOCTb, ACKAPTOBO

IMPOU3BCACHUC.




Tema 2. OToOpaxeHus: U UX CBOWCTBA.

Onpenenenue oTOOpakeHUs, BUJIBI OTOOPAKEHMM — B3aUMMHOOJHO3HAYHOE,
oTOOpaKeHue «Hay, OMeKTUBHOE oToOpaxeHue. Kommnozuius oToOpaxxeHuid.

Tema 3. [ToHsiTHE MOLITHOCTH MHOXECTBA.

Teopema 0 KOHEUHbIX MHOXKecTBax. OrmnpeneneHne MOIIHOCTH MHOKECTBA.
CueTHbIEe U KOHTUHYQJIbHBIE MHOKECTBA, IPUMEPHI.

IIpo6.siemubie Bonmpochl. Kak MOKHO OOBSICHUT TO, YTO MHTYUTUBHAS TEOPHUS
MHOECTB COJIEPKUT MAapagoKchl? Kak MOXHO MHTEPIPETUPOBATH KOMITO3HUIIUIO
oToOpaxeHuil? B kakoM cMbIciie JyalibHbl B3AUMHOOJHO3HAYHOE OTOOpakeHUe U
OTOOpaKeHUE «Ha»?

JAMCIIyT HA TeMy: CYyLIeCTBYIOT JIM MHOKECTBA, MPOMEKYTOUYHbIE MEKAY
CYETHBIMHM U KOHTHHYAJIbHBIMH?

Pasznea II. Mamunbl Teropunra (1 gac.)

Tema 1. AnropuT™Mbl, OCHOBHbBIE TOHSTHSI.

NutyntuBHOE NOHATHE anroputMa. CyliecTBYIOIINE MOJIENN aJlrOPUTMOB:
MairHa ThrOpUHTa, pEKypPCUBHBIE (DYHKIIMH, HOPMAJIbHBIE aJITOPUTMBI.

Tema 2. Mamnnsl TeropyuHra, OCHOBHBIE TTOHSITHUS.

Omnpenenenue Mamnubl TeropuHra. CoctaB MamnHbl ThropuHra. [Ipumepsl mamms
Trropunra. Komnosumus mamumH Teropunra

Tema 3. IIpumenenust mamuH TeropuHTa
AJnroputMudecKast HepazpemuMocTb. CII0)KHOCTh allTOPUTMOB.

IIpobaemubie Bompochbl. Kak OOBSICHUTH, YTO BCE MOJEIU AITOPUTMOB
HKBUBAJICHTHBI Mexay coboi? [loctpouts Mamuny ThropuHra Juisi BRIYMCICHUS
IpEANKATA.

JlucnyT Ha TeMy: IO4YeMY HEKOTOpble MNpo0JeMbl AJTOPUTMHUYECKH
HepaspemnMbl? KakoBbl mnpakTHYecKHe BbIBOAbI MOKHO CcIeJaTb W3
CYyLIECTBOBAHMS AJITOPUTMHYECKOI Hepa3pemnuMoCTH?

Paznen 3. Tonosiornyeckue u meTpudeckue npocrpancrna (1 gac.)

Tema 1. Tononornyeckue nNpoOCTPaHCTBA.

Onpez{eneHHe TOITOJIOTUYCCKHUC ITPOCTPAHCTBA, OCHOBHBIC CBOMCTBA.



Tema 2. MeTpuueckue npocTpaHCTBa.

OnpeneneHne METPUKU Yepe3 akCUOMBbI. OTKpBITBIE M 3aMKHYTbIE MHOKECTBA,
3aMmblkaHue. CXOUMOCTb U MOJHOTA. HernoABMKHbIE TOUKHU.

Pa3znen 4. J/Iuneiinpie npocTpancTBa (2 4ac.)

Tema 1. OnpenesieHue JIMHENHOTO IPOCTPAHCTBA.

Omnpenenenne  NUMHEHHOrO  IPOCTPAHCTBA  4Ye€pe3  AKCHOMBL.  JInHeWHas
HE3aBUCHUMOCTD, Oa3uc.

Tema 2. @akTOp-IPOCTPAHCTBO.

Onpenenenue  ¢GakTOP-MPOCTPAHCTBA,  KIACCHI  CMEXKHOCTH.  JIWHelHbIe
(GyHKIMOHANBI U OTIEPATOPHI.

Tema 3. Hopma, npumepsl.

Omnpenenenue HOPMBI Yepe3 akCMOMBI. [IpuMepsl HOPMHPOBAHHBIX IPOCTPAHCTB.
banaxoBO MpoCTpaHCTBO.

Tema 4. CkansipHOE IPON3BEICHHUE.

OnpeneneHue  CKaJsIpHOIO  NPOU3BEACHUS  4Y€pe3  aKCHOMBI,  IPUMEPBI.
['une6epToBO pocTpaHcTBO. Teopema 00 OpTOroHaATU3aLUH.

Pa3znen 5. bBysaeBa anreopa u KoHe4uHbIe aBTOMATHI (3 yac.)

Tema 1. byneBsl pyHKINH.

Omnpenenenue OyneBoir (ynkumu, npumepbl. OcHOBHbIE OyneBbl (DYHKUIHUU.
JIn3brOHKTUBHAS HOpMaJIbHAas dbopma. DopMmyIsl JIBOVICTBEHHOCTH.
MHoro3HauHble 0yJIeBbl PYHKIIUH.

Tema 2. Munumuzanus OyiaeBbIX QYHKITHA.

[Tonsitue MuHUMM3anUU OylieBbIX (YHKIME. MHUHUMU3ALMS C MOMOIIBIO KapT
Kapno. IIpakTrueckue npuioxxeHusi MUHUMU3ALMH.

IIpo6semubie Bonpockl. Yem OynieBbl (YHKIIMH OTIMYAIOTCS OT (DYyHKIIMA,
u3y4yaeMbIx B kiaccuueckoMm aHanu3e? Ilouemy OynieBbl GyHKIMM CTalM CTOJIb
nonyJsipHsl B 50-¢ roasl 20-ro Beka.

Tema 3. Koneunbie aBTOMATHI.

OmnpeneneHne KOHEYHOTo aBToMarta. Bujbl aBromaToB. MUHUMU3AIMSA KOHEUHBIX

aBTOMATOB. 3KCHepI/IMeHTBI C aBTOMATaMH. HpI/IJ'IO)KeHI/Iﬂ KOHCYHBIX aBTOMATOB.



II. CTPYKTYPA M COJEP)KAHUE MIPAKTUYECKOMN YACTH KYPCA
IIpakTuyeckue 3ansitus (10 gac.)

3ausaTue 1. AHanu3 3a1aHHBIX OMHAPHBIX OTHOIIEHUM. (2 Yac.)

1. BoisiBiieHHE CBOWMCTB 3aJJaHHBIX OMHAPHBIX OTHOIICHHM.

2. IlocTpoeHue K1accoB TOJIEPAHTHOCTH WJIM SKBUBAJIEHTHOCTH.

IIpobaemublie Bompochl. JlaiiTe rpaduyecKyr0 WHTEPIIPETALNIO CBOWMCTB
pedIeKCUBHOCTh, CHUMMETPUYHOCTh, ACHUMMETPUYHOCTh, AHTUCUMMETPUYHOCTbD,
TpaH3UTUBHOCTh. Kak O0OBSICHUTH, YTO KJIACChl TOJIEPAHTHOCTU MOTYT
nepecekatbcsa? Kak OOBSICHUTH, YTO KJIACChl HKBUBAJICHTHOCTH HE MOTYT
nepecekaTtbesa? Kakum akcuomaM yA0BJIETBOPSIET OTHOLIEHUE CTPOTOTo MopsiaKa?

3ansTue 2. [loctpoenue mamun Teropunra. (2 yac.)

1. IToctpoenue MamnHbl ThIOPUHTA AJISI CIIOAKEHHUS YHUCEIL.

2. IToctpoenne mamuHbl ThlOpUHra JUisi YMHOKEHUS YUCET.

3. [Toctpoenne MammHbl ThIOpUHTA I ONPEAEIEHUS YETHOCTU YUCIIA.

3ansTue 3. J[okazaTeabCTBO MPOCTHIX TEOpEM. (2 Yac.)

1. Teopema 0 3aMKHYTBIX U OTKPBITBIX MHOXECTBAX.

2. Teopema o (hakTOp-TIPOCTPAHCTBE.

3. TeopeMa 0 HOpMUPOBAHHBIX U METPUUECKUX TPOCTPAHCTBAX.

4. TeopeMma 0 TOPOCTPAaHCTBAX CO CKAKIPHBIM  NPOU3BEACHHEM U
HOPMUPOBAHHBIX MPOCTPAHCTBAX.

IIpo6aemubie  Bompochbl. UYTo  HEOOXOAMMO  UCIOJNB30BATH IS
JIOKa3aTeIbCTBA TEOPEMbl O HEMPEPBHIBHOCTH OTOOPAKEHUN TOMOJIOTHYECKUX
npoctpaHcTB? UTo HEOOXOIMMO HCIOJB30BaTh ISl JTOKA3aTelbCTBa TOTO, YTO
METPUYECKOE MPOCTPAHCTBO SIBIAETCS TOMOJIOrHYecKkuM? JlokazaTh, 4TO KOJIOBOE
pPAacCTOSIHUE YJIOBJIETBOPSET AKCHOMaM METPUUYECKOTO MPOCTPAHCTBA.

3anstue 4. OnpeaeneHue XapakTepUCTUK 3aJaHHON MaTpUIlbI (2 Yac.)

1. Onpenenenue panra MaTpULbI.

2. Omnpenenenrie COOCTBEHHBIX YUCET U BEKTOPOB.

3. [locTpoenue kanonunyeckoi opmsl Koprana.



CBiA3U  MCIKAY

bopmybl

paznuyHbIMM  OazucaMu B TpexMepHOM mnpocTpanctBe? UYUto Heobxoaumo

IIpob6saemnbie Bompocbl. Kak mnomayduts

UCIOJIb30BaTh JUIsSl JIOKAa3aTelbCTBA TOTO, 4TO (hakTop-mpocTpaHcTBO L/L*
SBIISIETCSl JIMHEHHBIM mpocTpaHcTBoM? Kak J0ka3aTh, 4TO €CIM B HEKOTOPOM
CeMeICTBE BEKTOPOB OHU IONAPHO OPTOTOHAJIbHBL, TO OHU JIMHEHHO HE3aBUCUMBI?

3ansTue 5. MuHuMH3aysg KOHSYHOrO aBToMara. (2 yac.)

1. [TocTpoeHue mocienoBaTeIbHOCTH pa30UEHHI COCTOSTHUM.

2. IlocTpoeHue TabauIIbl IEPEX0J0B MUHUMAIBHON MOJIENH.

3. [TocTpoenue rpada u TaOIHIIBI TEPEXOOB KOHEYHOTO aBTOMATA.

4. KonqupoBaHu€e COCTOSTHUM.

5. IllocTpoenue u MUHUMU3ALMS OyIeBbIX (DYHKIIHIA.

III. YYEBHO-METOAMYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOMN PABOTHI OBYUAIOIIUXCS

Y4e0HO-MeTOINYECKOEe oOecrieueHue CaMOCTOSITEIIbHOU padoThI
oOydaromuxcst Mo JAUCHUIUIMHE «J[MCKpeTHass MaTeMaThka» MpelCTaBIeHO B
[Tpunoxenuu 1 u BKiIro4aer B ceOs:

e [JJaH-TPA(QUK BBIMOJIHEHHUS CaMOCTOSTENBbHON pabOThl MO AMCLUMILIMHE, B
TOM YHCJI€ IPUMEPHBIE HOPMbI BPEMEHH Ha BBIIIOJIHEHUE 110 KAKIAOMY 33JaHUIO;

e XapaKTEPUCTHKA 3aJaHUM ISl CAMOCTOATEIbHOU pabOThl U METOIMYECKHE
PEKOMEH/IallMH TI0 UX BBIIIOJIHEHUIO;

eTpeOOBaHUS K  NPEACTABICHUIO U O(QOPMIICHHIO  PE3yJIbTaTOB
CaMOCTOATEIbHOI pabOThI;

¢ KPUTCPUU OLCHKH BLIIIOJIHCHUA CaMOCTOSITEJIbHOM pa60T1>1.

IV. KOHTPO.JIb JOCTUXKEHMUS LEJEA KYPCA

Ne | Konrponupye OneHouHble CpelCTBA —
n/n | Mble MOIyH/ Kogp! u 3Tamnst HAaUMEHOBAHUE
paszznenst / ¢dbopmupoBaHus TEKYIIUI KOHTPOJIb | MPOMEXKYTOU
TEMBI KOMIICTEHIIHHA Has
JUCLUATUTMHBI aTTecTanus
1 | bunapHbie (OIIK-5) 3HAeT 3, 5, 8 Hemenum -— | 3ader.
OTHOIICHUSA U Omui-onpoc Ha | Bompocsr 1-
WX CBOMCTBA. yMeeT neximu (YO) 16 nepeuns




MaruuHbt 10 HEAEs — | THOBBIX

Trropunra u — BBHITIOJTHEHHE TIEPBOM | BOIIPOCOB.

WX CBOWCTBA 4acTH 3amanus | (IIpunoxenue
(ITpunoxenwue 1) 2).

2 | DneMeHTsI 3HAET 12, 14, 16 nenemm — | 3auer.
($yHKIMOHATH Omui-onpoc Ha | Bonpocer 32-
HOT'O aHaJIn3a YMECT aexuuu (YO) 35 u 50-58
u (TTK-3) 17 HEAEIsA - TepeYHs
aredOpanydeck BBINIOJIHEHUE BTOPOM | TUIIOBBIX
Ue CTPYKTYpBI BIIa/I€ET 4acTH 3aJaHus | BOIIPOCOB.

(ITpunoxenwue 1) (ITpunoxxenue
2).
KoHTposibHBIE W METOAMYECKHME MATEpUAIbl, a TAKKE KPUTEPUU U
I1oKas3aTcliiu, HCO6XO,Z[I/IMI)IC I OLCHKHU 3HaHHﬁ, YMGHHﬁ, HAaBBIKOB H

XapaKTepHU3yIOIIe 3Tambl (HOPMUPOBAHUS KOMIIETCHIIMN B TPOIECCE OCBOCHUS
o0pa3oBaTenbHOIN MPOrpaMMBbl, TipesicTaBieHsl B [Ipunoxenun 2.
V. YYUEBHO-METOANYECKOE OBECIIEYHEHHUE JUCIHUIIJINHbI
OcHoBHas JuTEpaTypa
1. Bpnosun, A.FO. Briciias matematuka. CtangapTHbIE 3aa4i C OCHOBAMU
teopuu / A.}O. Baosun, JI.B. Muxanesa, B.M. Myxuna. — CII6. : "Jlans",
2009.— 186 c. http://e.lanbook.com/books/element.php?pll_1d=45

2. JKupaboxk A.H., Ilymckuit A.E. Anrebpanueckue METOIbI aHAIM3a
HEJIMHENHBIX JUHAMUYECKUX cucteM. — BrnanguBocTtok: JlansHayka, 2008. — 232 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:266625&theme=FEFU

3. http://e.lanbook.com/books/element.php?pll_1d=220 Ky3ueuos, O.IL

JuckperHas mateMartuka st uHxenepa. — CII6. : "Jlans", 2009.— 396 c.
JlomoJiHMTEIbHASA
1.  KyzueuoB O.II. Anpenbcon-Benbckuii I'"M. JluckpeTHas maTemaTHKa
Ju1sl uHAKeHepa. M.: Dueproatomusaar, 1988. 480 c.

http://lib.dvfu.ru:8080/lib/item?1d=chamo:411773 &theme=FEFU

2. Topbaros B.A. OcHOBBI AHCKpeTHOM MaTeMaTuku. M.: Beicmi. mik., 1986

311 c. http://lib.dvfu.ru:8080/lib/item?1d=chamo:410829&theme=FEFU

3. Heimapk FO.U., Koran H.A., CaenseB B.II. Jlunamuueckue mojaenu

teopuu ynpasieHus. M.: Hayka, 1985. 400.c.



http://lib.dvfu.ru:8080/1lib/item?1d=chamo:673769&theme=FEFU

4. Aungpeee  IO.H. VYmpaBiaecHue  JIHHCHHBIMH ~ KOHCUYHOMEPHBIMH
oobekTamu. M.: Hayka, 1976. 432 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:673042 &theme=FEFU

5. Bentruenr E.C. HWccnemoBanue omnepauuid. 3agadyd, TPUHIMIIBI,
merononorus. M.: Hayka, 1988. 208 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:55715&theme=FEFU

6. http://window.edu.ru/resource/981/73981 Kapuesckuit EM.,

Kapuesckuit M.M. Jleknuu mo reomerpum u anredpe: YdeOHOe mocoOue. —
Kazann: Kazanckuii penepanbupiii yauepcutet, 2011, — 222 c.

7. http://window.edu.ru/resource/283/65283 Kopuunos II.A., Huxynuna

H.U., CemenoBa O.I'. DneMeHTHI AUCKPETHOW MAaTeMaTHKHU: Y4eOHOe mocooue. —
SApocnasnb: AT'TTY um. K.JI. Yumuackoro, 2005. — 91 c.

8.  http://window.edu.ru/resource/896/76896 Arapesa O.}O. JluckperHas
MaTeMmaTuka: YueoHoe mmocooue. — M.: MATH, 2012. — 58 c.

Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHHKALHOHHOM
cetn «AHTEpHET»

1. http://window.edu.ru/resource/981/73981 Kapuesckuii E.M., KapueBckuit

M.M. Jleknuu o reoMmeTpur U anredpe: YueoOHoe rmocooue. — Kazanp: Kazanckuii
denepanbublil yauBepeuret, 2011. — 222 c.

2. http://window.edu.ru/resource/283/65283 Kopuunos II.A., Huxynuna

H.U., CemenoBa O.I'. DneMeHTBI TUCKPETHON MaTeMaTUKH: YueOHOe mocooue. —
Apocnasns: AT'TTY num. K. Ymmnackoro, 2005. — 91 c.

3. http://window.edu.ru/resource/896/76896 Arapesa O.FO. uckperHas
MaTeMaTuka: YueoHoe mmocooue. — M.: MATH, 2012. — 58 c.

Ilepeuenb nHGOPMAIUMOHHBIX TEXHOJIOTHIT M POTPAMMHOI0 obecreyeHust

MecTo pacnosioxeHus
KOMIIbIOTEPHOH TEXHUKH, HA
KOTOPOM YCTAHOBJIEHO IlepeyeHb MPOrpaMMHOIo odecrnevyeHus
NnporpaMMHoe odecrneveHue,
KOJIMYeCTBO Pado4nx MecT

Kommbrotepreii knace, — Microsoft Office Professional Plus 2016 — odwucHbIl maker,




Ayn. E628 BKJIIOYAIOIIMM TIporpaMMHOE oOecriedeHue Jis  pabdoTBl ¢
pa3jMYHBIMUA TUIAMH JOKYMEHTOB (TEKCTaMH, 3JICKTPOHHBIMHU
Tabnuamu, 6azamMu TaHHBIX | Jp.);

— 7Zip 9.20 - cBOOOHHBIA (ailIOBBI apXUBATOP C BBICOKOM
CTETICHBIO CXKATHS JaHHBIX;

— ABBYY FineReader 11 - mporpamma 1 ONTHYECKOTO
pacrio3HaBaHusl CHMBOJIOB;

— Elcut 6.3 Student - nporpamma I pOBENEHUS WHXXEHEPHOTO
aHalM3a ® JBYMEPHOTO MOJCIMPOBAHHUS METOJAOM KOHEYHBIX
snemenToB (MKD);

— Adobe Acrobat XI Pro — maker mporpamMm s CO3[aHUS U
MIPOCMOTpa IEKTPOHHBIX ITyOymKarmii B popmare PDF;

— AutoCAD Electrical 2015 Language Pack — English -
TpEXMEpHasi CUCTeMa aBTOMATHU3UPOBAHHOTO TMPOCKTUPOBAHUS U
YepUCHUS;

— CorelDRAW Graphics Suite X7 (64-Bit) - rpaduueckunit
penakrop;

— MATLAB R20l6a - mnakeT NOpUKIAIHBIX MOPOrpaMMm s
pelIeHus 3aJ]a4 TEXHUYECKUX BBIYUCIECHUNA U OJHOUMEHHBIN A3BIK
MPOrpaMMHUPOBAHHUSI, UCTIOTIB3yEMBIi B 3TOM MAKETE;

— CAIIP (Cucrema aBTOMAaTH3MPOBAHHOTO NPOCKTHPOBAHHSA) -
aBTOMAaTHU3HMPOBaHHAS CHCTEMa, peau3ylomas WH(GOPMAIOHHYIO
TEXHOJIOTHIO BBIIOJTHEHHS (DYHKIIUI MPOSKTUPOBAHUS.

VI.METOAUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHUIIJIMHbI

VYcnentHoe OCBOEHME JUCHUUILIMHBI JTOCTUTAaeTCsd 3a CYET CIEAYHOLINX
00s13aTeIbHBIX MEPONPUATUM:

— yucOHbIE 3aHSITHS;

— caMocCTosITeIbHas padoTa;

— MPOMEXYTOYHAs aTTeCTallHsl.

Y4eOHble 3aHATHS

B pamkax peanuzanuu yuyeOHOM IUCUMIIIMHBL «JlUCKpeTHass MaTeMaTUKa»
IPELYCMOTPEHBI YUeOHbIE 3aHATUS JBYX THUIOB: JEKIIUHU U IPAKTUYECKUE 3aHATHUS.
[Tocemienne yueOHBIX 3aHATHH SBISIETCA HEOOXOIUMBIM ISl YCTICIIHOTO OCBOEHUS
JUCUUTUIUHBI.

Ha y4eOHBIX 3aHATHSX acmupaHTy HEOOXOIMMO BECTH KOHCIIEKT B JIFOOOM
yno0Hoi s Hero ¢opme. PexomeHayercs BecTH KOHCHEKT JIGKIUH U
NPAKTUYECKUX 3aHATHUA B  OTACNIBHBIX TeTpajsx. BeneHwe KOHCHEKTa

IMPpCIIoAaBaTCJICM HEC KOHTPOJIUPYCTCA, OAHAKO, MAaKCHUMAJIbHO MOJIHBIN KOHCIICKT,



3aMUCaHHBIA aKKypaTHO H pa300p4YMBO, MO3BOJIUT YNPOCTUTH OPTraHU3ALMIO
CaMOCTOATENbHON padOTHI.

CamocrosiTesibHast paboTa

CamocTosiTenbpHast paboTa OpraHU30BaHa CIEIYIONUM 00pa3oM:

— HM3Yy4YE€HHUE TEOPETHUUECKOr0 Marepuania,

— peluieHue TUIOBBIX 3aJlady MO Kaxaod Teme B (opme MHAMBUIYATbHBIX
3aJaHnM,

— TIOJATOTOBKA U BBIMOJIHEHUE KypPCOBOM pabOTHI,

— IIOArOTOBKA K 3K3aMEHY.

[TepBbIM ATAnIOM U3Yy4YEHUSI OTACIbHBIX TEM JUCHUIUIMHBI SBJISIETCS U3yUEHUE
TEOPETUYECKOr0 MaTepHraia o KOHCIEKTaM JIEKIHUI 1 yueOHOM TuTepaType.

K kxaxaoMy HpakTHUECKOMY 3aHSATHUIO HYKHO HM3YYUTh COOTBETCTBYIOLIUN
pasziesl TEOPETHYECKOro Marepuasa, 3HaThb OCHOBHBIE MOJOXEHUs, (OPMYJIHI,
YTBEPKIECHUS.

B pasnene V Hacrosiel paboueit yaeOHOM MporpaMMbl MPUBEEH NIEpeYeHb
y4eOHUKOB U YYEOHBIX MOCOOMI, PEKOMEHAYEMBIX JUIsl W3Y4Y€HUsT B paMKax
camocToATeNnbHON paboThl. B Onoke «OcHOBHasi nuTepaTypa» OTMEYEHBI T€
W3aHUsI, U3YUYCHUE KOTOPBIX SIBJISIETCS JOCTATOYHBIM JUISl YCHEIIHOTO OCBOCHUSA
JTUCIUIUIMHBI, 3TO, Kak MpaBujo, ydeOHble mocobus. Hekoropele u3manus u3
NepeyuHs SBIAIOTCS B3auMoO3aMeHsieMbIMU. WM3yudeHue nurepaTypbl u3 OJoKa
«/lomomauTenpHAs JUTEpaTypay SBISETCS (PaKyIbTATHBHBIM, MOXET TOMOYb
NoJIy4yuTh Oosiee TIIyOOKHE TEOpEeTHUECKHE 3HAaHWSA B O00JIACTH TEXHUYCCKOU
JIMAarHOCTUKH.

N3yyeHne  OUCHMIUIMHBL ~ PEKOMEHAYETCA  MPOBOJIUTH  IO3TAIHO:
paccMartpuBasi I[OOYEPENHO JIOTMUECKM 3aBEpPUIEHHBIE pa3leibl Kypca, Kak
MPaBUJIO, B JIUTEPATYPE — ITO OTAEIbHBIE TJIaBbl UJIK Maparpadml.

[Ipu pabGoTe ¢ KOHCIEKTOM M JUTEPATYypOd BaXKHO HA4aTh C 0a30BOU
TEOPETUYECKOW TMOATOTOBKH, BHHMATEIbHO W BAYMYMBO H3YyYUB OCHOBHBIC

HOHSTHUS paCCMAaTPUBAEMOTo paszzerna. /laiee HEOOXOIUMO PACCMOTPETh PEIICHHE



THIIOBBIX 33J1a4, PACCMOTPEHHBIX HA NPAKTUYECKUX 3aHATHUSIX U IPUBEACHHBIX B
3aJJaYHUKAX.

[Ipy wm3yuyeHun OWHApPHBIX OTHOILIEHHWH CleIyeT OOpaTUTh BHUMAHUE HA
OTHOIIIEHHE SKBUBAJIEHTHOCTU KaK HauOoJyiee 4acTO HCIOJIb3yEMOE Ha IMpaKTHKE
otHomieHue.  [IOCKONBKY ~ OTHOLIEHME  DKBHUBAJIECHTHOCTHM  JA€T  KJIACCHI
OKBUBAJICHTHOCTH, €My COOTBETCTBYET HEKOTOpPOE pa30ueHHe MCXOAHOTO
MHOKECTBAa Ha HEMEpPEeCeKarollnuecss YacTH, YTO 4YacTo ObIBaeT MOJE3HBIM MJIs
YIPOILECHUS PELICHUS 3a1a4H.

[Tpu u3yuenum mamwmH ThlOpuHTa cieayeT oOpaTWTh BHHUMAaHHME Ha COCTaB
MalIMHbI, 0COOEHHOCTH €€ pabOThl U €€ UCIOJIb30BaHUE VISl PEUICHUSI HEKOTOPBIX
3amad. Crneayer OCO3HaTh MOHSTUE AITOPUTMUYECKOW HEPAZPELIMMOCTU U €ro
3HA4YECHUE VISl PELICHNs] HEKOTOPBIX 3a4a4 POrPaMMUPOBAHUS.

[Ipy wu3yyeHMM OCHOB (PYHKIIMOHAJIBHOTO aHalu3a CIEAyeT OOpaTUTh
BHMMAaHUE Ha JMHEHWHBIC IPOCTPAHCTBA U CBA3AHHBIM C HUMH aIlllapaT MaTpUI] KakK
OYECHb YaCTO MCHOJIB3YEMBIM amnmapar NpHU PELICHUM 3aJay TEOPUU CUCTEM U
TEOPUU YIPABJICHUS.

B pasnene «AnreOpanueckue CTPYKTYPbI» IVIaBHBIM SIBJISIIOTCSA HPUIIOKEHUS
TEOpUM TPYIIl U KOJIell B 00JIACTH KOJOB, UCHPABIAIOMUX OmMUOKU. C 1Lebio
Jy4dIIero TOHMMAaHMS MaTepuajia CIyLaTeNsiM IPEIaracTcsl BBIIIOJHECHHE
3a1aHusA, B KOTOPOM IPOM3BOAMUTCSA MOJCIMPOBAHUE IIPOLiECCa KOPPEKLHH
OILIKUOOK.

CrneayromuM 3TalioM CaMOCTOATENBbHONM paOOThl SABISIETCS BBINOJIHEHUE
WHIMBUIYAJbHBIX 3aJIaHUi, COOTBETCTBYIOIIMX M3yuyeHHOM Teme. JlanHas ¢opma
CaMOCTOATENbHON padOThl KOHTPOJIUPYETCS MPENOAABATEIEM.

[TonroroBka K KypcoBoW paboOTe COCTOUT B CHUCTEMATHU3ALMU MOTYyYEHHBIX
3HaHUM U yMEHUH, IOBTOPEHUHU OCHOBHBIX TEOPETUUYECKHUX BOIPOCOB. JlaHHAas
(opmMa caMOCTOSTENBHON PaOOTHI KOHTPOJIMPYETCS MPENOJaBaATEIEM.

IIpoMesxkyTOUYHAS aTTECTALUSA

[TogroroBka K NPOMEXYTOYHOM aTTECTAllMU OCYIIECTBIsETCS B (opme

CaMOCTOATENIbHON paloThl, ONMMCAHHON B MpEABIAYIIEM pa3fesie, HO 3aTparuBaeT



BECh MaTepuas yueOHoro cemectpa. [Ipu moaroroske k 3auery cieayer oOpaTUTh
BHUMAHHE Ha KayeCTBEHHYIO CTOPOHY KaXJIOH TeMbl, a He Ha ee (opmanbHO-
MaTeMaTuyeckoe cojepkanue. Ilpu HeoOXOAMMOCTH Takoe COAECpPHKAHUE MOMKET
OBITH MOJICKAa3aHO TPEMoJaBaTeeM, 3ajlaya aclupaHTa— KaueCTBEHHO OOBSICHUTh
€ro, 1aTb BCE HEOOXOIUMBbIE MOSICHEHMS, IPUBECTU IPUMEPHI.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
JUCHUITJINHBI
VyeOHas 10cKa.

Mapxkepsb! uinu Mel (B COOTBETCTBHH C TUTIOM Y4€OHOM JTOCKH).

MynbsTuMenuitnas ayautopusi: mpoektop 3-chip DLP, 10 600 ANSI-mwM,
WUXGA 1 920x1 200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cwm,
16:10 c »n. mpuBosoM; kperieHne HacteHHo-motojounoe Elpro Large Electrol
Projecta; mpodeccuonansuas XKK-narens 47", 500 Ki/m?, Full HD M4716CCBA
LG; noxacucreMa BHJIEOMCTOYHUKOB JoOKyMeHT-kamepa CP355AF Avervision;
HOJICUCTEMa  BHUJCOKOMMYTAIIUH; noJicucTeMa ayJIMOKOMMYTaIlu! u
3BYKOYCHJICHUS; MOJICUCTEMA MHTEPAKTUBHOTO ympaBieHus; oecrpoBoanbie JIBC

obecrieueHbl cucTeMoi Ha 6a3e Touek apoctyna 802.11a/b/g/n 2x2 MIMO(2SS).
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MHWHUCTEPCTBO HAYKHU U BBICILIETO OBPA3OBAHNS POCCUMCKON
®E/IEPALINN
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BBICHICTO O6paSOBaHI/I}I

«/1aJIbHEeBOCTOYHBIN (peaepaibHbI YHUBECPCUTET»
(IBDY)

HA3BAHUE HIKOJIBI (PUJINAJIA)

YYEBHO-METOMYECKOE OBECHEYEHUE CAMOCTOSATEJBHOM
PABOTbBI OBYYAIOIIUXCA
IO JMCHUIIVIMHE «IUCKPETHAA MATEMATHUKA>»
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O6pazoBarenbHast iporpamMva CHCTEMHBIN aHATIA3, YIIPABICHHS 1 00paboTKa MHPOpMAITN
(TeXHUYECKUE HAyKH)
dopma OArOTOBKH O4HAS
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Ilnan-rpaduk BbINOJTHEHHUS CAMOCTOATEIbHOI Pad0ThI MO0 TUCHUILIHHE

Ne ni/m, Jara/cpoxkn Bun CPC IIpumepHbie ®opma
TemMa padoThl BbINOJTHEHHS HOPMBI KOHTPOJIsI
BpeMeHHU Ha
BBINIOJIHEHHE
1. BeimonnHeHre nepBoit 25.09.18 — PI'P 3 "Hepenu YO, npoBepka
YacTH 3aJlaHus 15.10.18 IIOJTyYEHHBIX
PE3yNIbTAaTOB
2. Bemonnenue Bropoit | 20.10.18 — PI'P 3 Henenu YO, nposepka
YacTH 3aJaHus 10.11.18 MOJTY4YEHHBIX
pE3YNIBTATOB
3. Bemonnenue tpetsen | 20.11.18 — PI'P 3 "Hepenu YO, npoBepka
YacCTH 3aJlaHus 10.12.18 IIOJIyYEHHBIX
pe3yIbTaTOB
4. IloxnroroBka K [To rpaduky CaMOIIOATOTOBKA | 2 JAHS Ha YO
TEKYIIUM aTTECTAIUSIM aTTecTanuit KOKIYIO
aTTeCTalUIO
5. IoaroroBka k 3auery | 15.12.18 - caMonoaroTroska | 1 Hemesns Tect
22.12.18

YO — ycTHBIN onpoc

CamocTosiTesibHasi padoTa npeacTaABJIeHA B BU/E:

e 33/laHMsI 10 AaHAJIW3y CBOMCTB 3aJaHHOTO OWMHAPHOTO OTHOIICHHUS;
MOCTPOCHUIO MalllMHbl ThIOpUHTA ISl BHIMOJHEHUS 33JJaHHOW OMEepalluu; aHaIu3y
CBOMCTB 3a/JIaHHBIX MAaTPHI]; MOICIUPOBAHUIO MPOIECCa KOPPEKUUU OUIMOOK Ha
OCHOBE K0/J1a, UCIIPABJISIIOLIETO OIIHUOKH;

e OTBETHI HA BOMPOCHI AJIsl IPOBEPKU YCBOEHUS MaTepHUaa;

e TIOJArOTOBKHU K 3K3aMEHY.

XapakTepucTHKA 3aJaHUH VISl CAMOCTOSATEIbHOI padoThl M MeTOANYECKHE
PEKOMEHJAALMHU 10 UX BbINOJIHEHHUIO

B kauectBe camMOoCTOSATENHHOM PAaOOThI ACIMPAHTOM BBIMOJHAETCS PACUETHOE
3aJjaHKe 110 aHAJIM3y CBOMCTB 3a/IaHHOTO OMHAPHOTO OTHOIICHUS;, aHAJIN3y CBOWCTB
3aJIaHHBIX MAaTpUI; MOJEIMPOBAHUIO TMpOIEcca KOPPEKIMU OLIMOOK Ha OCHOBE
KO/J1a, UCIIPABJISIOIIETO OITUOKH.

TpeboBaHus K nNpeacTaBJIeHUI0 U 0QPOPMIICHUIO Pe3yJIbTATOB
CaAaMOCTOSITEJILHOM PadOThI

W3noxeHue BBIMOIHEHHOTO 3aJaHMsl JIOJDKHO OBITh C)KaThIM, SICHBIM MU
COTIPOBOXKAATHCA LU(POBBIMU JAHHBIMHU M PUCYHKAMH, €CIH TpeOyeTcs.

Martepuan B pedepaTe npeacTaBIsSeTCs B CASAYIONICH MOCIeI0BATEILHOCTH:



e TUTYJIbHBIU JIUCT;

e COJEpKAHUE;

 BBEJCHHUE;

e MaTepual 1o TeME UHANUBUIYAIbHOTO 3a1aHUs;

e 3aKIIFOUYCHUE;

e CIHICOK MCIOJIb30BaHHBIX HCTOUYHUKOB;

e MPUIIOKEHUS.

Matepuasibl JOJKHBI OBITh H3JIOKEHBI MOCIEAOBATENIbHO, JAKOHUYHO,
JIOTUYECKU CBA3aHbl. OTYET MO 3a/JlaHHI0 BBINOJHAETCS Ha KOMIIBIOTEPE HAa OJHOMU
cTtopoHe nucta popmara A4.

OcHOBHasi 4acTh U MPUIIOKEHHUS] HYMEPYIOTCA CIUIOIIHOW HyMepauuen.
TuTynbHBIN TUCT HE HymepyeTca. Ha ciemyromeM JMcTe CTaBUTCS HOMED «2».
Howmep npoctasisiercst apabckumu 1iudpaMu B HUKHEM IIPABOM YIUIy CTPAHMIIBL.

JlomyckaeTcst HICIOJIb30BAHKUE LIBETHBIX PUCYHKOB, CXEM U JUATPAMM.

Texct odopmisieTcs B COOTBETCTBUU C TpeOOBaHHUSAMH JEJIIONPOU3BOICTBA,
neyataerca 4yepe3 1,5 umHTrepBana. CBepxy cCTpaHMIpl Jenaercsa oTcTyn 20 M,
cieBa — 25 mm, crpaBa — 15 MM, can3y — 20 MM. A0G3allHbIE OTCTYMBI JOKHBI
OBITh PaBHBI 5 3HaKaM.

TexkcT nomkeH ObITh pa3felieH Ha pas/iesibl U NOoApa3essl (3arojaoBKu 1-ro u
2-r0 ypoOBHEH), B ciiydyae HEOOXOIUMOCTH — MYHKTHI, TOJAMYHKTHI (3aT0J0BKH 3-TO
u 4-ro ypoBHe#). 3arojloBKM JOJDKHBI OBITH CPOPMYJIUPOBaHBI KpaTko. Bce
3aroJIOBKM UEPapXHUUE€CKH HYMEPYIOTCS.

OcHoBHOI TekcT cienyeT HaOuparh mpudtom Times New Roman c
OOBIYHBIM HaYepTaHUEM. 3aroJIOBKM 1-ro U 2-ro ypoBHEW cienyeT HaObupaTh ¢
MOJIY)KUPHBIM HA4YepTaHUEM, 3arojoBKH 3-r0 M 4-rO ypOBHEH — OOBIYHBIM.
Ha3Banus pucyHkoB u Tabmui pexkomeHayercss HaOupaTh 12 mpudrTom c
MOJIY>KUPHBIM Hau€pPTaHUEM.

Kpurtepynu oieHKH BBINOJHEHUS] CAMOCTOSATEIbHOH PadoThI
1. 10-9 OGamnoB BBICTaBISETCS, €CIM ACHUPAHT BBINOJIHWI BCE ITYHKTHI

3adaHus. daKTHYEeCKUX OHII/I6OK, CBA3aHHBIX C IIOHMMAaHHEM HpO6JICMI:I, HCT,



rpaduyecku padota odopmieHa npaBuiasHO. [Ipu 3ammTe acnupaHT OTBEYaeT HA
BCE BOINPOCHI IIPEIOIaBATES.

2. 8-7 6amnoB: paboTa BBINOJHEHA MTOJIHOCTHIO; IOMYIIEHO O/HA-/IBE OIIHMOKHU
B odopmieHun pabotsl. [lpu 3amure acnupaHT OTBEYaeT Ha BCE BOIPOCHI
[peroaaBaTess.

3. 7-6 Gamn: paboTa BBIMIOJIHEHA MOJHOCTHIO; TOMYLIEHO He Oojee 2 ommnbok
npu opopmiienun pabotsl. [Ipu 3amure acnupaHT He oTBeuyaeT Ha 1-2 Bompoca
IperoaaBaTers.

4. 6-5 6amnoB: paboTa BBINOJIHEHA; AOIMYIIEHO TPU MK O0Jee TpeX OmnOOK B
opopmiiennn pabotsl. Ilpu 3ammre acnupaHT He OTBedaeT Ha 2-3 Bolpoca
IperoaaBaTers.

TunoBoe 3ajaHue I1J151 CAMOCTOSITEIbHOI PadoThI

1. HpOI/ISBGCTI/I MHHHMMH3AOUIO KOHCYHOI'O aBTOMara, 3aJaHHOI'O Ta6HHHCﬁ
MePCXOd0B:

u=0
G
G
A
B
G
A

Q||| |
QW |0
—_t | = | © O [

2. JIBe TOUKH a M D Ha IUIOCKOCTH HAXOAATCA B OTHOLIEHUHM R, eciau ux
KOOpAMHATHI (X,,Y,) U (Xp,Vp) YAOBIETBOPAIOT CIEAYIOUIUM YCIOBHIO:

CyMMa paccTosIHHI OT TOYEK a M D 10 ABYyX (pMKCHPOBAHHBIX TOYeK A U B
OMHAKOBA.

HpOBepHTb, 9qTO 3TO OTHOIICHHEC ABJICTCA OTHOIICHHCM JOKBHMBAJICHTHOCTH,
OIIPCACIINTD KJIACChl D9KBUBAJICHTHOCTHU U IIOCTPOUTDb UX I'COMCTPUICCKHUC 06pa31;1.

3. IlpoBeputb JMHEHHYIO 3aBUCUMOCTH (WJIM HE3aBUCUMOCTH) 3aJaHHOU
CHUCTEMBbI BEKTOPOB, OIPEJIETIUB PAHT COOTBETCTBYIOIIEH MaTPHULIBI.

a=(1200), b=0-123), c=002-1), d=(11 4 2).

4. Haiitu ompeaenurenb, COOCTBEHHbIE YHCIAa U COOCTBEHHBIE BEKTOpa
3amaHHON Mmarpuibl 4 (MOXHO BOCIOJIb30BaThCsl omepatopamu det u  eig



Martna6a). [IpoBeputh BBIOMHEHUE paBeHCTBA AV = AV, A€ vV — COOCTBEHHBIN
BEKTOp, A — cobOcTtBeHHoe uwmciio. Haiitu oOpaTHyro Marpuily M TPOBEpPUTH

BBITIOJTHEHUE PABEHCTBA A4V =4u=E. [TocTpouTh KaHOHMYECKYIO (Bopmy
’Kopnana.

2 3 1
A=|0 4 2
1 5 -1

5. [locTpouTs TAOIUILY CIOKEHUS TPYIIIBI, 3aIaHHON CIIEIYIOIUM 00pa3oM:
I'pynna BpameHuii NnpaBU/IbHOIO HIECTHYT0JILHUKA 110 YaCOBOM CTPEJIKeE.

6. Mg xoma (7,4) c TOPOXAAIOIMIMM MHOTOYJICHOM 1+x2 +x3 u

0€3bI30bITOYHOr0 MH(OPMAILIMOHHOIO CI0Ba O = (0L(Ol{0LpCL3), OIMUCHIBAEMOIO

ITIOJINHOMOM OL3X3 + 0(2)(2 +o1x+0ag, HaWUTU KOJOBOC CJIOBO M, HCKAa3MB OJHWH H3

€ro paspsanoB, PEaIU30BaTh MPOUEAYPY MAEKOAMPOBAHUS C HCIPABICHUEM.
Onepaniuu  peaau3oBaTh ~ MaTeMaTHYeCKH  (YMHOXXKCHHEM W JICJIICHHUEM
MHOT'OYJIEHOB) M Ha cXeMmax (OmucaTh CXEMbl JTUHAMUYECKHUMHU YPAaBHEHUSMH U
MIPOBECTU MO/ICIUPOBAHUE).

BapuaHTbl OTJIMYAIOTCS UCXOAHBIMU JJAHHBIMU.

Bomnipocsl 1J1s1 IpoBepKHM YCBOEHUS MaTepHUasia

buHapHbIe OTHOLICHUS.
orieparuy HaJ OMHAPHBIMU OTHOIIICHUSIMH.
OTHO1IEHNE TOJEPAHTHOCTH.
Knaccel TonepanTHOCTH.
OtHoOMIEeHNE SKBUBAJICHTHOCTH.
Knacce BeraeroB mo mod n.
Pa30uenust, X OCHOBHBIE CBOMCTBA.

Koncrpyknus Mammss! TeropuHra.

A S o L

Mamunsl TeroprHTa U1 BBITOJIHEHUS OTACIBHBIX ONIEPALUU.
10.IToHSTHE aNTOPUTMHUUECKOW HEPAZPEIIMMOCTH.

11.MeTpuueckue mpocTpaHCTBA.



12.OTKpBITBIE U 3aMKHYTBhIE MHOXECTBA B METPHUYECKOM MPOCTPAHCTBE, UX
OCHOBHBIE CBOWCTBA.

13.JIuHeiiHbIE TPOCTPAHCTBA, OCHOBHBIE TTOHATHS.

14. HopMmupoBaHHbIE IPOCTPAHCTBA.

15.1IpoctpaHcTBa CO CKAISPHBIM ITPOU3BEACHUEM.

16.EBKIINIOBBI ITPOCTPAHCTBA.

17 .1Tonyrpynmnsl. [Tonyrpynna noacTaHOBOK.

18.I'pynmbl. Paznmoxkenue rpynmsl 1o moArpyIIe.

19.1lukinyeckue monyrpymmnsl.

20.Komb110, naean koiblia, GakTop-KOJIbIIO.

21.Y10 Takoe nenutens Hys?



[Ipunoxenue 2

MUHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPAZOBAHU S POCCUMCKOM
®EJIEPALIMU
CDCI[epaJIBHOG rocyaapCTBCHHOC aBTOHOMHOC 06pa30BaTeanoe YUPCKACHUC
BBICIIET0 0Opa3oBaHuUs

«/lanbHeBOCTOUYHBIN (eaepaaibHbIi YHUBEPCUTET)
(ABDY)

HA3BAHHUE HIKOJIbI (PUINAJIA)

®OH/JI OHNEHOYHbIX CPEJACTB
1O JUCHUIIVIMHE «IUCKPETHAA MATEMATHKA»

Harpasnenue noarorosku —27.06.01 YnpasneHue B TEXHIUECKMX CUCTEMAX
[podwns — CricTeMHBII aHAITN3, YIIPABIICHUS 1 00paboTKa HH(POpMALTIHY (TEXHIUIECKUE HAYKH)
OGpazoBaresnbHast nmporpamMma CHCTEMHBIIN aHAIM3, yIIpaBlIeHHs 1 00paboTKa HHpOpMAaLU
(TEXHUYECKUE HayKN)
®dopma MoAroTOBKH OYHAs

BaaauBocToK
2019



MacnopTt poHaa OLIEHOYHBIX CPEACTB MO JUCLHMILIMHE
«JluckpeTHass MAaTEeMAaTHKA»

S Hay4YHO-TIPEAMETHYIO 00J1aCTh 3HAHUI B 4aCTU

yIPaBJIEHHUs TEXHUIECKUMH CHCTEMAMU
BJIAJICHUE HAYYHO-
IpeMETHOI 0GIACTHIO | yMeeT UCIIOJIB30BATh METOIBI M TEXHOJIOTHH YIIPABIECHHS
ssanmii (OITK-5) TEXHUYECKUMU CHCTEMAMM

METO/IaMHU U TEXHOJIOTUH YIIPABJICHUS TEXHUUECKUMU

BJIAJICET

CHCTEMaMH
CIIOCOOHOCTH COBPEMEHHBIE METO/IBI ONUCAHUS TEXHUYECKUX
NPUMEHSTh Ha 3HaeT 00BEKTOB MATEMATHYECKUMHU MOJIEIISAMH
NPAKTUKE 3HAHHSA O IPOrpaMMHBIE CPEICTBA IS UX MCCIEI0BAHUS
MCTOMaX 1 CpEACTBAX OIMCHIBATH TEXHUYECKHE OOBEKTHI MATEMATUYECKHMH
HPOCKTUPOBAHM yMeeT MOZIENISAMH U IPUMEHATH IIPOrPAMMHBIE CPEACTBA JIJIsI
CHCTEM YIPABJIECHUS VX HCCIIeTOBAHUS
TEXHUYECKUMH
o0beKTaMu, popmyIu-
POBaThk BbIBOJBL U METOIaMH ONMUCAHUS TEXHUYECKUX 0OBEKTOB
HPAKTHICCKUE PCKO- BJIQJCET | MAaTEMATHYECKMMH MOJIEISAMU U IPUMEHEHHS
MCHJIallnK Ha OCHOBC MPOrPaMMHBIX CPEICTB IS HX UCCIIETOBAHUS
HPOBOAUMBIX Hay4YHBIX
uccienoBanuii (I11K-3)

Ne | Konrponupye OneHouHble CpenCcTBaA —
n/n | Mble Momyn/ Kozp! u 3Tamnst HAauMEHOBAHUE
paszznensl / ¢dbopmupoBaHus TEKYIUI KOHTPOJIb | MPOMEXKYTOU
TEMBI KOMIIETEHIIHHA Has
JUCLUATUIMHBI aTTecTauus
1 | bunapusie 3HAeT 3, 5, 8 mHemenu - | 3auer.
OTHOILICHUS U OmuI-onpoc Ha | Bompocsr 1-
MX CBOMCTBA. yMeeT neximu (YO) 16 nepeuns
Maiunet (OIIK-5) 10 Henens — | TUIOBBIX
Teropunra u BIANeeT BBHITIOJTHEHHE TEPBOIA | BOIIPOCOB.
UX CBOWCTBA 4acTH saganus | (Ilpunoxenne
(ITpunoxenwue 1) 2).
2 | DneMeHTHI 3HAET 12, 14, 16 memenmn — | 3ader.
byHKIIMOHATb OnuI-orpoc Ha | Bonpocsr 32-
HOT'O aHaJIn3a YMECT aexuuu (YO) 35 u 50-58
u (TTK-3) 17 HeJens — | mepe4Hs
anredpauyeck BBITTOJIHEHHE BTOPOW | TUIIOBBIX
UC CTPYKTYPRI BlIaZiceT 4acTH 3alaHusl | BOIPOCOB.
(ITpunoxenwue 1) (ITpunoxxenue
2).




Ixayia oueHuBaHus YPOBHA ¢POPMHUPOBAHHBIX KOMIIETEHUIUI

Kon n JTansl HPOPMHUPOBAHUS Kpurepun IToka3zaresn
dopmyaupos KOMIIETEHIIUM
Ka
KOMIIETEeHIIMH
CrocoOHOCTB 1aTh
spaer | HAYYHO- 3HaHUE HAYYHO-
. OTIPEIICIICHHS] OCHOBHBIX
MPEeIMETHY IO MpeIMETHON 00IacTi . .
(mopo o . MOHATUH IIPEIMETHOMN
_ | obmacTh 3HaHUI B 3HAHWH B 4aCTH o
TOBBIN 00J1aCTH 3HAHWUM B 4aCTH
YacTH yNpaBJICHUS yIpaBJICHUS
) VIIPaBIICHUS
TEXHUYECKUMU TEXHUYECKUMU
TEXHUYECKUMU
cHCTEMaMU cHCTEMaMU
CHCTEMaMU
BJIaICHUC HCIIOIb30BaTh CrocoOHOCTE PACKPHBITH
ymeer YMeHne ucnojib30BaTh Packp
Hay4IHO- METOJIBI U CyTh METOJIOB U
. (ipon METOJbI M TEXHOJIOTHH N
MpeaAMETHOU TEXHOJIOTHH DABICHIS TEXHOJIOTUH YTIpaBIICHUS
BHUHYT
0071aCTBIO Y yIHpaBJICHUS i]e f S —— TEXHUIECKUMHU
snanmii (OTIK- | blif) TeXHUYECKUMU CHUCTEeMaMH
CHCTEMaMU
5) cucTeMaMu
Croco0HOCTE
BIAAC | meromaMu U Branenue metonaMu U | MpOEKTUPOBATH CUCTEMBI
eT TEXHOJIOTHH TEXHOJIOTHH YIIpaBIICHUS
(BbICO | YNpaBJIEHHs yIpaBJICHUS TEXHUYECKUMU
Kuif) TEXHUYECKUMU TEXHUYECKUMU CHCTEMaMHU Ha OCHOBE
cHCTEMaMU cHCTEMaMU W3BECTHBIX METOJIOB U
TEXHOJIOTHI
COBpEMEHHBIE CrocoOHOCTB 1aTh
METO/IBI OIIUCAHUS OTIPEIICIICHHS] OCHOBHBIX
TEXHHUYECKHUX COBPEMEHHBIX METOJIOB
3HAET 3HaHNEe OCHOBHBIX
(opo 00BEKTOB COBPEMEHHBEIX METOIOB OIMCaHUs TEXHUYECKUX
criocoHoCT? FOBEIfI MAaTCMATHHECCKIMH OHI/II;aHI/IH TEXHUYECKUX 00%ekToR
MIPUMEHSTH Ha MOJCITSIMHE ¥ .
TIpaKkTHKE ) [POrpaMMHbBIE ODbEKTOB
SHaHMA O CpEJICTBA I HX
METodax 1 HCCIIeTOBAHUS
cpencTBax C 5
OITNCHIBATh IIOCOOHOCTB PACKPHITE
MIPOEKTUPOBAH packp
TEXHUYECKHU Th OMUCAHUS
HSI CHCTEM Z CCKHC v CyTb omuca 5
O0OBEKTHI MEHHE MOHATH TEXHUIECKUX 00BEKTOB
yIIpaBJICHUS yMeeT
MaTeMaTHYEeCKUMU METOJHKY OITHCAHUS MaTeMaTHYECKUMU
TEXHUYECCKUMHU (Hpo I 5
MOJEIIMA U TEXHUYECKUX OOBEKTOB | MOIEIISIMHU
o0BbeKTamu, BUHYT A !
o MIPUMEHSTh MaTeMaTHYEeCKUMH
(GopmynupoBar | prif)
IIpOrpaMMHBIE MOJEIIMUA
b BBEIBOJGI 1 porp A
MpaKTUYECKUE CpeAcTsa UL nx
HCCIIEIOBAaHUS
PpEKOMEHIAITNH A
Ha OCHOBE METOIaMHU OIMCAHUS CrocoOHOCTE OIMHCATh
MPOBOIUMBIX TEXHHUYCCKUX SaI[aHHBIﬁ TEXHHUYCCKHUC
HAYYHBIX Brate 00BEKTOB Bnanenne MmeTomamu 00BEKTEI
HCCIIeIOBAHMI or MaTeMaTHYECKUMU OIMMCaHUs TEXHUYECKNX | MATEMaTHYECKUMU
(TIK-3) (BbICO MOZEIIMA U 00BEKTOB MOJICIISIMHA U TIPUMEHUTH
i) MPUMEHEHUS MaTeMaTHYEeCKUMH MIPOTpaMMHBIE CPEICTBA
MPOTPaMMHBIX MOJEIIMUA JUISL UX WCCIIEIOBAHUS

CPEICTB IS BX
HCCIIEIOBaHUS




KpHTepnn BbICTABJICHHUA OIICHKHU HA 3K3aMEHE 0 JUCHHUIIIMHE

«I[I/ICerTHaH MaTEMAaTHKA»

banabl
(pedTUHTOB
O OIICHKH)

Onenka
3ayera/
IK3aMeHa

TpeGoBanus k cGopMHUPOBAHHBIM KOMIIETEHIUAM

100-86

«3aumenoy /
COMIUYHOY

OreHKa «OTIMYHOY BBICTABIISETCS, €CITU OH TITyO0KO U
MIPOYHO YCBOWJI MPOTrpaMMHBIN MaTepual, UCUEpPIbIBAOIIIE,
MOCIIE0BATENHHO, YETKO U JIOTUYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO YBS3bIBaTh TEOPUIO C MIPAKTUKOM,
CBOOOHO CIIPABIISIETCS C 3a/]a4aMu, BOIIPOCAMU U IPYTUMU
BUJaMU NIPUMEHEHUS 3HAHUI, IPUYEM He 3aTpyAHsIEeTCs C
OTBETOM NPU BUJOU3MEHEHHH 3a/IaHUH, UCIIONB3YET B
OTBETE MaTepuaj MOHOTpadUUYeCcKOl JTUTEpaTyphl,
MPABUJILHO OOOCHOBBIBAET MPUHSITOE PEIICHHE.

85-76

«3aumenoy/
«xopouLoy

OIIGHKa «XOpOoHI0» BBICTABIIACTCA, €CJIM OH TBEPAO 3HACT
MaTepual, 'paMOTHO U IO CYHICCTBY MU3JIaracTt €ro, He
J0ITyCKasa CYIICCTBCHHBIX HETOYHOCTEM B OTBETE Ha BOIIpOC,
MMPaBUJIbHO IIPUMCHACT TCOPETUICCKUC MTOJIOKCHHUA ITPU
PCHICHUHU MPAKTHUYCCKUX BOIIPOCOB U 3a/1a4, BJIaACCT
HCO6XOI[I/IMI)IMI/I HaBbIKaMU WU IIPUEMAaMH UX BBITTOJIHCHUS.

75-61

«3aumenoy /
«y00671€meop
UMenbHO»

O1eHKa «yJIOBIETBOPHUTEIBHOY BBICTABIISIECTCS, €CITH OH
UMeeT 3HAHUS TOJIHKO OCHOBHOT'O MaTepuasa, HO He YCBOMII
ero JIeTaje, JOmyCcKaeT HETOYHOCTH, HEJIOCTaATOYHO
MpaBUIbHBIE POPMYTUPOBKH, HAPYIIICHUS TOTUIECKON
MIOCJIEIOBATEIFHOCTH B U3JI0)KEHUH ITPOTPaMMHOTO
MaTepuasa, UCTILITHIBACT 3aTPyAHCHUS TIPH BBITTOHEHUU
MPaKTUYECKUX PadoT.

60-50

«He
3aumenoy /
«Hey00e8ema
OpUMENbHO»

OreHka «HEyAOBIETBOPUTEIBHOY BBICTABISIETCS, KOTOPBIN
HE 3HAeT 3HAUUTEIbHON YacTU MPOrPaMMHOI0 MaTepuana,
JIOMTYCKAaeT CYIIECTBEHHBIE OLTUOKH, HEYBEPEHHO, C
OO0JIBIIMMU 3aTPYIHEHUSIMH BBIMIOJIHAET MPAKTHYECKHE
paboTtsl. Kak npaBuiio, olleHKa «HEeYJOBIETBOPUTEITHHOY
CTaBUTCS TEM, KOTOPBIE HE MOTYT MPOJOJIKUTH 00yUeHHE
0€3 TOMOTHUTENBHBIX 3aHATUN TI0 COOTBETCTBYIOIICH
JUCIUIIMHE.

KoHTpoJbHBIE TecThl MpeIHa3HAaYeHbl Ji ACHUPAHTOB OYHOU (HOPMBI
oOyueHus1, u3ydaromux kypc «/luckpernas marematuka». TecTbl HEOOXOIUMBI KaK
JUIS. KOHTPOJI 3HAHUM B MPOLECCE TEKYLIEH MPOMEKYTOYHOM aTTeCTAlluU, TaK U

JUISI OLEHKH 3HAHUH, pe3yJbTaTOM KOTOPOM MOXKET OBITh JOIYCK K SK3aMEHy WJIN

BBICTAaBJICHHUC 3a4CTa.

Kpurtepuu oieHKH NPOMEKYTOYHOI0 TECTHPOBAHUSA




[Ipu paboTte ¢ Tecramu npeiaraeTcs BbIOpaTh OJUH BAPUAHT OTBETA U3 TPEX-
YeThlpeX MpeMIOKeHHBIX. B TO ke Bpemsi TecTbl MO CBOEH CI0XHOCTU
HeoJUHAKOBBl. Cpenu MNpeyIoKEHHBIX HMEIOTCS TECTbl, KOTOpBIE COAEpKaT
HECKOJIbKO BapHMaHTOB TMPABWIBHBIX OTBETOB. ACIHPAHTYy HEOOXOIMMO YKa3aTh
BCE MPaBUJILHBIE OTBETHI.

TecThl paccuuTaHbl KaK Ha WHAWBUIYATbHOE, TaK U HA KOJUIEKTUBHOE HX
pemerre. OHU MOTYT OBITh UCITOJIB30BAHBI B TIPOLIECCE M ayAUTOPHBIX 3aHATUMN, U
caMoCTOsITeNTbHOM paboThl. OTOOP TECTOB, HEOOXOAUMBIX ISl KOHTPOJIS 3HAHUU B
MpoLECcCEe MPOMEXKYTOUHOM M HWTOTOBOM AaTTECTAMHU MPOU3BOJIUTCS KaKJIbIM
pernojaBaTesneM HHIUBUYJIbHO.

Pe3ynbTaThl BHIIOJIHEHUS] TECTOBBIX 3aJaHUIl OLIEHUBAIOTCS MPENoJaBaTeIeM
10 TSATUOAUTBHOM IIKaJIe JIJIsi BRICTABJICHUS ATTECTAIIUU UITU 110 CUCTEME «3a4eT»-
«He 3aueT». OLeHKa «OTIMYHOY» BBICTABIISIETCS MPU MPABUIHBHOM OTBETE Ha OoJjee
yeM 90% mnpennokeHHbIX NOpernojaBareiaeM TecToB. OLEHKa «XOpolio» — MpHU
npaBuILHOM OTBeTe Ha Oosiee yeM 70% TecToB. OlieHKA «yAOBIETBOPUTEIHHOY» —

IIpY IpaBUJIbHOM 0TBeTE Ha 50% MpemtoKEHHBIX TECTOB.

METOAUYECKHUE MATEPUAJIbBI, OIIPEJAEJIAIOIINE
NPOLHEAYPbBI OHEHUBAHUS PE3YJIBTATOB OCBOEHUS
JAUCHHUITINHBI
Texkymas arrecrauus. Tekymas arrectanus 0 AUCHUIUIUHE «/UCKpeTHas

MaTEMaTHUKa» MPOBOJUTCA B COOTBETCTBUHU C JIOKAJIbHBIMA HOPMATUBHBIMH aKTaMU
JIBOYVY u saBnsercs 00s3aTeIbHOM.

Tekymass arrecranuss 00 JUCHUIUIMHE  «JIUCKpeTHas  MaremaTHKa»
MPOBOAMUTCS B (OpME KOHTPOJBHBIX MEPOINPHUATHI (YCTHOT'O OIPOCa, 3aIIHUTHI
pacuétHo-Tpaduyeckoii pabOThl W HWHIUBUAYAIBHOTO JOMAIITHEro 3aJaHusl,
TECTUPOBAHMS) II0 OICHUBAHUIO (PAKTHYECKUX pE3yJbTAaTOB OOyYCHHUS W
OCYIIECTBIISIETCA BEYIIMM NPENOAaBATEIEM.

OObeKTaMu OTICHUBAHUS BBHICTYTIAIOT:

— yueOHas aucHHWIUIMHA (AKTUBHOCTh HA 3aHATHUSAX, CBOCBPEMEHHOCTH

BBIIIOJITHCHUS Pa3JIMYHBIX BHUIOB 3aﬂaHHﬁ, IIoCCMIaCMOCTb BCCX BHUJIOB 3aHATUM MO



aTTECTyEeMOU AUCIUILINHE);

— CTENEHb YCBOCHUS TEOPETUUECKUX 3HAHU;

— YpOBEHb OBJIAJEHUS NPAKTUUYECKUMH YMEHUSMH W HaBbIKAMHU [0 BCEM
BUJIaM y4eOHOI paboThI;

— pe3yJIbTaThl CAMOCTOSTENBHON pabOTHI.

Kaxmomy O0O0BEKTy OIIEHMBAaHHS TMPUCBAMBAETCS KOHKPETHBIM  Oasi.
CocraBiisieTcsi KaJIeHIapHbIN TUTaH KOHTPOJBHBIX MEPONPUSITUI MO JUCHUIUIUHE U
BHeceHnss maHHbiXx B APC. ITlo okoHuanuum ceMecTtpa acnmupaHT HaOupaer
ONpeJIeTICHHOE KOJUYECTBO O0auioB, KOTOpPbIE MEPEBOAATCS B MATHOALIBHYIO
CHUCTEMY OLICHKH.

IIpome:xyrounass  arrecrauusa. [Ipomexyrounas  arrecrauust IO
JUCUUIUIMHE «JHUCKpeTHas MaTeMaTuKa» TMPOBOAMUTCS B COOTBETCTBUU C
JIOKaJIbHBIMA HOpMAaTUBHBIMU akTaMu [IBDY u siBisiercsa 00s3aTenpHOM.

Cornmacio yueonomy tuiany OC BO JIBOY BujoM mnpoMexyTOYHOMN
aTTECTAllM MO JTUCHUIUIMHE «/IMCKpeTHass MaTeMaTHKa» MPEAYCMOTPEH 3K3aMEH,
KOTOPBIN IPOBOAUTCA B YCTHOM opMe.

OILIEHOYHBIE CPEJCTBA JIJISI IPOMEXYTOYHOM ATTECTAIIUU
IlepeyeHb TUNIOBBIX BONPOCOB K IK3aMEHY
buHapHble OTHOLIEHUS, ONIEpalluy HAJl HUMHU.
OTHOILIIEHUE TOJIEPAHTHOCTH.
Kitaccsl TonepanTHOCTH.
OTHO1IEHNE SKBUBAJIECHTHOCTH.
Kiaccsl BeiueToB mo mod 5.
Pa30uenust, X OCHOBHBIE CBOMCTBA.
MuHuMu3aIus KOHEUHBIX aBTOMATOB.

OTHoIIEHNE YaCTHIHOTO rnopsaka.

A S AN A I e

Omnepanuu HaJ1 pa3OMCHUSIMU.

p—
S

TormnoJsiornueckue nNpoCTPaHCTBa.

11. JlokazaTh TeopeMy O HENPEpPHIBHOCTU OTOOPAKEHUW TOMOJIOTHUECKUX

IPOCTPAHCTB.



12. Merpuueckue npoCcTpaHCTBa.

13. OTKpbITBIE U 3aMKHYTBhIE MHOKECTBA B METPUUYECKOM IIPOCTPAHCTBE, UX
OCHOBHBIE CBOCTBA.

14. [oka3aTh, 4YTO OOBEOIUHEHHE NPOU3BOJBHOIO YHCHA OTKPBITHIX
MHOXECTB M IIEPECEUYCHHE HX KOHEYHOIO 4YHUCIa TaKXe SBISIETCA OTKPBITHIM
MHO>KECTBOM.

15. JIuneliHble IPOCTPAHCTBA, OCHOBHBIE IMOHATHSI.

16. .Jlokazath, uto (axTop-npocTpaHcTBo L/L* sBiseTcs JIUHEHHBIM
IPOCTPAHCTBOM.

17. HopmupoBaHHBIE TPOCTPAHCTRBA.

18. JlokazaTh, YTO HOPMUPOBAHHBIE MPOCTPAHCTBA SABISIOTCS METPUUECKUMU
IPOCTPAaHCTBAMU.

19. IIpocTpaHCTBa CO CKaJSIPHBIM HNPOU3BEICHUEM.

20. [doxa3aTp, 4TO €CIM B HEKOTOPOM CEMEWUCTBE BEKTOPOB OHH IIOIIAPHO
OpPTOTOHAJIbHBI, TO OHU JUHEHHO HE3aBUCHMBI.

21. EBKJIMAOBBI MPOCTPAHCTBA.

22. Teopema 06 OpTOrOHATU3AIIHH.

23. Ilomyrpyniibl, OCHOBHBIE HOHSTHS.

24. Tlomyrpynma ogCTaHOBOK.

25. I'pynmbl, OCHOBHBIE TOHSTHUS.

26. PaznokeHue rpymsl 10 NOATPYIIIE.

27. lluxnuyeckue noJyrpyIbl.

28. [oxa3aTh, YTO €CJIH YHUCJIO JJIEMEHTOB B KOHEYHOW TIpymIe SBISIETCS
IIPOCTBHIM, TO OHA SABJIAETCS IIPOCTEUILIEN IUKINYECKON IPYIIIOM.

29. Kombmo, naean koiblia, HaKkTop-KOJIbIIO.

30. JlokazaTh, 4yTO OOpaTUMBIM »dJEMEHT B KOJbIE HE MOXKET ObITh
JEJUTENIEM HYJIS.

31. Ilone, ocHOBHBIEC ITOHSATHS M CBOMCTBA.

OLEHOYHBIE CPEJACTBA JJId TEKYHIIEI'O KOHTPOJIA
TECTBI JJIA ITPOMEXKYTOYHOI'O KOHTPOJIA



1. Kakoe cBOMCTBO OMHAPHBIX OTHOIIEHU HA3hIBACTCS PE(HICKCUBHOCTHIO:
-(xy)eR, (12 eR = (x,z)eR,

-(x,y)eR = (yx)eR,

-(x,y)eR = (x)&R,

-(x,y)eR u (yx)eR = x=,

- (x,x)eR nmsaBcex xelX.

2. Kakoe cBOMCTBO OMHAPHBIX OTHOILIEHUN HA3bIBAETCS
AHTUCUMMETPUYHOCTHIO:

-(xy)eR, (1,2 eR = (x,2)eR,

-(x,y)eR = (yx)eR,

-(xy)eR = (x)eR,

-(xy)eR u (yx)eR = x=y,

- (x,x)eR 1 Bcex xelX.

3. Kakoe cBoicTBO OMHApHBIX OTHOLIEHUI HA3bIBAETCS TPAH3UTUBHOCTHIO:
-(xy)eR, (12)eR = (x,z)ER,

-(x,y)eR = (y.x)ER,

-(x,y)eR = (xR,

-(xy)eER u (yx)eR = x=y,

- (x,x)eR s Bcex xelX.

4. Kakoe cBOMCTBO OMHAPHBIX OTHOIIEHUM HA3bIBACTCSI CHMMETPUYHOCTHIO:
-(xy)eR, (1.z2)eR = (x,2)€R,

-(x,y)eR = (¥ x)ER,

-(x,y)eR = (. x)&R,

-(xy)eR u (yx)eR = x=y,

-(x,x)eR nnsaBcex xelX.

5. Kakoe cBOiCTBO OMHAPHBIX OTHOIIEHUI HA3bIBAETCS ACHMMETPUYHOCTHIO:
-(xy)eR, (yz2)eR = (x,z)eR,

-(x,y)eR = (xR,

-(x,y)eR u (yx)eR = x=,

- (x,x)eR nmsaBcex xelX.

6. UTo 03HAYaeT TEPMUH «9aCTHYHOE» B OTHOIICHUH YACTUIHOTO MOPSIKA:

- He JIIo0as mapa JIeMEHTOB CpaBHUMA MEXKy COOOH,

- DJIEMEHT HeJb3s1 CPABHUBATH CaM C COOOM,

- €CTh DJIEMEHTBI, KOTOPBIC HEJIB351 CPABHUTH HU C KAKUM JAPYTUM DIIEMEHTOM.

7. Kakumu cBoicTBaMH 00J1aJ1acT OTHOIIIEHUE YKBUBAJIEHTHOCTH:
- pe(pIeKCUBHOCT®,

- CHMMETPUYHOCTb,

- AaHTUCUMMETPUYHOCTb,

- aCHMMETPUYHOCTb,

- TPAaH3UTUBHOCT.



8. Kakumu cBoiicTBamMu 00J1aJ1a€T OTHOIIIEHUE CTPOTOro MopsIKa:
- pe(bIEeKCUBHOCTb,

- CHMMETPUYHOCTb,

- QaHTUCUMMETPUYHOCTb,

- ACUMMETPUYHOCTb,

- TPaH3UTUBHOCTh

9. Kakumu cBolicTBaMu 00J1a1a€T OTHOILIIEHUE TOJEPAHTHOCTH:
- pe(bIEKCUBHOCTb,

- CHMMETPUYHOCTb,

- aHTUCUMMETPUYHOCTb,

- aCUMMETPUYHOCTb,

- TPAaH3UTHUBHOCTb.

10. Kakumu cBoiicTBamu 00J1a/1aeT OTHOIIEHHWE YACTUYHOIO MOPSIKA:
- pe(bIEeKCUBHOCTb,

- CHMMETPUYHOCTb,

- AaHTUCUMMETPUYHOCTb,

- aCHUMMETPUYHOCTb,

- TPAaH3UTHUBHOCTb.

9. MoryT 51 nepeceKkaTbCs KJIACChl IKBUBAJIEHTHOCTH:
- MOTYT,
- HE MOTYT

10. MoryT 51 nepecekaTbCs KIacchl TOJIEPAHTHOCTHU:
- MOTYT,
- HE MOTYT

13. Kakas akcnoma B onpeieIeHUH METPUYECKOTO MPOCTPAHCTBA SIBISETCS
HETPABUIIBHOM:

- p(xy)20, p(x,x)=0,

- p(y)=p(r.X),

- Pey)HP(,2)2p(x+2).

14. Kakast akcuoma B OTIpe/ieJIeHUd HOPMHPOBAHHOTO MTPOCTPAHCTBA SIBIISETCS
HEINPaBWIbHOM:
- |lx,x][=0,
- |lax|[=a|lx||, a — nponsBoaEHOE YHCIIO,
= eyl [P+ -

15. Kakast akcuoma B onpeieJIeHH HOPMUPOBAHHOTO MTPOCTPAHCTBA SABJISIETCS
HENPABUIIBHOM:
- |]x,x||>0,
- |]x,x||=0 st x<0,
- llax(|=al|l],
- eyl <[P+




