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1. Pagouas nporpamMma nepecMoTpeHa Ha 3acefaHuu Kadeapsl:
IIpoTokom oT «_ 26 » neKa6p;1 2020 r. Ne 3
3apeyronii kKaenpoit A/ B.®. ®unaperos

(n(“);(?mCL) (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
«30paHHBbIe IJ1aBbI BbICHIEH MATEMATHKID)

JuciunimHa ~ pa3pabotaHa IS aCOHUPAHTOB,  OOyYalOMUXCS IO
oOpazoBarenbHOil mporpamme «CHCTEMHBIM aHanMW3, yHpaBlieHHE U 00paboTka
uHpopMaIu (TEXHUYECKUE HAYKH)» W BXOJWT B YaCTh JUCIUIUINH IO BBIOOPY
yueOnoro miana (b1.B.JIB.1.2).

OO6miast TpyA0EMKOCTh JAUCIUIUIMHBI cocTaBiseT 216 yaca (6 3.e). YueOHbIM
MJIAHOM IPEAYCMOTPEHBI JIEKIIMOHHBIC 3aHATUS (8 4acoOB), MPAKTUYECKUE 3aHITHUS
(10 4gacoB) u camocTosiTenbHas padbora acrupanta (198 dacoB, B ToM uucie
sk3aMeH 18 yacoB). JluciumninHa peanusyercs Ha 2 roay o0ydeHus B 3 cemecTpe.

Huctumunaa «/30paHHbie TIaBbl BBICIIEH MaTeMaTUKW OMHPACTCS Ha yKe
U3YUYEHHYIO aclupaHTaMu AucCIUIUIMHY «Marematuka». B cBowo ouepeap oHa
SIBIsIETCA «(PYyHIAMEHTOMY» JJIsl BBIOJIHEHUSI UccepTaluu. JUCIUIIMHA U3ydaeT
P pa3fesioB  BBICHICH MaTeMaTUKU: OWHApHBIE OTHOIICHMS, SJIEMEHTHI
(YyHKUIMOHAIBHOTO aHAJIW3a U TEOPUH AJITOPUTMOB.

Hean:

[lenpt0 NHMCHUIUIMHBI SBISETCS HM3YYEHUE HEKOTOPBIX pPa3/iesioB BbICLIEH
MaTeMaTUKH, HEOOXOJMMBIX Il  YCHENIHOTO OCBOCHHUSI  MOCIEIYIOIIUX
CIELMAIIBHBIX JUCUUILIMH ACHUPAHTCKOTrO TUIaHa MOATOTOBKHU.

3apauu:

1. IIpnoOpeTeHue 3HaHU B TEOPUU OMHAPHBIX OTHOILIEHU.

2. N3yueHnue oCHOB (yHKIIMOHAIBHOT'O aHAN3A.

3. N3yueHue oCHOB TE€OPUH AJITOPUTMOB.

JUis  ycrnemHoro wu3ydeHus aucuuIuiHbl «V30paHHBIE TJ1aBbl BBICIICH
MaTEeMaTUKK» y OOy4YaromMXCAd JOJDKHBI ObITh C(HOPMHUPOBAHBI  CIEAYIOIINE
peABapUTEIbHbIC KOMIIETEHIIUHN:

- CHOCOOHOCTh  BIAJNETh  MEXAUCIUIUIMHAPHBIM  TOIXOJIOM  Kak
METO/IOJIOTUYECKON OCHOBOM MOCTPOECHMSI M HCCIEAOBAHMS METOJOB M CPEICTB
MPOCKTUPOBAHUSI CHUCTEM YIIPABICHUS TEXHUYECKUMH OOBEKTaMH; BIIAJIETh

METO/IaMH MPOBEJECHUSI HATYPHBIX U MOAENbHBIX 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:

XapaKkTepU3ylT  dTarbl

(dbopmupoBaHUs

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)

His  popmupoBaHus yKa3aHHBIX KOMIIETCHIIMH B paMKaxX IUCIUTIIAHBI

«I/I36paHHBI€ rJIaBbl BBICIICH MAaTEMaTHUKH) IMPUMCHAIOTCA CICAYIOIHUE MCETOAbI

aKTUBHOTO OOYyYeHHS:

MPAKTUYECKOE 3aHSITHE — pa3BepHyTas Oecena»

06Cy}KIL€HI/I€M pemeHHOﬁ 3aga49u, «JUCITYT Ha JCKIUN).

C

I. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

(8 YAC.)

Paznen 1. OcnoBbl Teopun MHoxkecTB (1 yac.)

Tema 1. OcHOBHBIE OTIEpaIluy HaJl MHOYKECTBaMHU.

WHTyUTUBHOE OIpeAesieHne MHOXECTBA,

orepaguuM Haad MHOXCECTBaMU

06T>€,Z[I/IH6HI/IG, IIEPCCCUYCHUC, PAa3HOCTb, CHMMCTPHUYCCKAA PA3HOCTb, ACKAPTOBO

IMPOU3BCIACHUC.



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»?

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

Paznea 2. Mammnbl Toropunra (1 gac.)

Tema 1. AnropuT™mbl, OCHOBHBIE TTOHSTHS.

NutyutuBHOE NOHATHE anroputMa. CyliecTBYIOIINE MOJIENN aJrOPUTMOB:
MairHa ThrOpUHTa, pEKypPCUBHBIE (DYHKIIMH, HOPMAJIbHBIE aJITOPUTMBI.

Tema 2. Mamunsl TeropyuHra, OCHOBHBIE TOHSITHUS.

Omnpenenenue Mamnubl Teropunra. 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 4epe3 akCUOMbI. OTKpBITBIE M 3aMKHYTbIE MHOKECTBA,
3aMmblkaHue. CXOUMOCTb U MOJHOTA. HernoaBMKHbIE TOUKHU.

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

Tema 1. OnpenesieHyre JIMHENHOTO IPOCTPAHCTBA.
Omnpenenenne  JNMHEHHOrO  IPOCTPAHCTBA  4Ye€pe3  AKCHOMBL.  JInHeWHas
HE3aBUCHUMOCTD, 0a3uc.

Tema 2. @akTOp-NIPOCTPAHCTBO.
Onpenenenue  (GakTOP-MPOCTPAHCTBA,  KJIACCHI  CMEXKHOCTH.  JIWHelHbIe
(GyHKIMOHANBI U OTIEPATOPHI.

Tema 3. Hopma, npumepsl.
Omnpenenenue HOpMBI Yepe3 akCMOMBbI. [IpuMepsl HOPMHPOBAHHBIX IPOCTPAHCTB.
banaxoBO MpoCTpaHCTBO.

Tema 4. CkansipHOE IPON3BEICHHUE.
OnpeneneHue  CKaJsIpHOIO  NPOU3BEACHUS  4Y€pe3  aKCHOMBI,  IPUMEPBI.
['une6epToBO pocTpaHcTBO. Teopema 00 OpTOroHaATU3aLUH.

Paznen 5. AuredOpanyeckue cTpykTypsl (3 gac.)

Tema 1. [Tonyrpynmnsl.
Omnpenenenue noayrpynnsl yepe3 akcuomsl. IIpumepsr nmonyrpymm. IMomyrpynna
IIOJICTAHOBOK, €€ 3HaYEHUE.

Tema 2. ['pynmbl, OCHOBHBIE TEOPEMBI.
OmnpeneneHue rpymlIbl 4Yepe3 akCHOMBI. PasiiokeHue TIpynibl 1O HOArPYIIIIE,
dakrop-rpynmna. Teopema o romomopduszme rpynn. OnpeneraeHue MUKINIECKON
rpy1iel, npuMepsl. Teopema Jlarpanika 1 UUKIMYECKUX TPYIIIL.

J{MCIYT HA TeMy: N04YeMy T€OPUSA IPYII 3aHUMAaeT OJJHO U3 HEeHTPAJIbHBIX
MeCT B MaTeMaTuke?

IIpoGsemnbie Bompocbl. Kak mocTpouTh MNOMYTpyHIy MMOACTAHOBOK IS
3ajaHHOr0 MHOXectBa? CQopMyaupoBaTh OCHOBHBIE IIAard B JOKa3aTeJIbCTBE

TeopeMbl 0 romomopdusme rpynn. [lokazarb, YTO €CIM YHMCIO 3JIEMEHTOB B



KOHEUYHOU I'PYIIE SABISAETCS IPOCTBIM, TO OHA SIBJISIETCS MIPOCTENIIEN HIUKINYECKON
TPYIIION.
Tema 3. Teopus rpynmn u Teopust KOAUPOBAHMUS.
[Tpuitoxkenuss Teopun Ipymi B TeOpUn KoaupoBaHus. OCHOBHBIE MTOHATUS TEOPUU
koaupoBaHus. KogoBoe pacctosiHueE.
II. CTPYKTYPA M COJEP)KAHUE MPAKTUYECKOM YACTH KYPCA
IIpakTuuyeckue 3ansaTus (10 yac.)

3ansaTue 1. AHanu3 3a1aHHBIX OMHAPHBIX OTHOLIEHUM. (2 Yac.)

1. BoisiBneHue CBOMCTB 3aJaHHBIX OMHAPHBIX OTHOILIECHUM.

2. ITocTpoeHue K1accoB TOJIEPAHTHOCTH WJIM SKBUBAJIEHTHOCTH.

IIpoGsiemnbie Bompockl. JlaiiTe rpaduyecKkylo HHTEpIPETALUI0 CBOWCTB
pedIIeKCUBHOCTh, CUMMETPUYHOCTb, ACUMMETPUYHOCTb, AHTUCUMMETPUYHOCTbD,
TpaH3UTUBHOCTh. Kak 0OBACHUTH, YTO KJIACChl TOJEPAHTHOCTH  MOTYT
nepecekatbcsa? Kak O0OBSICHUTH, YTO KJIAacChl HKBUBAJIEHTHOCTH HE MOTYT
nepecekarbesa? Kaknum akcuomam yJIOBIETBOPSAET OTHOLIEHHWE CTPOTOro nopsiaka?

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

1. IToctpoenue MamnHbl ThIOPUHTA AJISL CIIOAKEHUS YHUCEIL.

2. IToctpoenne mamuHbl ThlOpUHra 1Sl YMHOKEHUS YUCET.

3. [Toctpoenne MammHbl ThIOpUHTA I ONPEAEIEHUS YETHOCTH YUCIIA.

3ansaTue 3. Jloka3zaTrenbCTBO MPOCTHIX TeOpeM. (2 yac.)

1. Teopema 0 3aMKHYTBIX Y OTKPBITBIX MHOKECTBAX.

2. Teopema o (hakTOp-TIPOCTPAHCTRE.

3. TeopeMa 0 HOpMUPOBAHHBIX U METPUUECKUX IPOCTPAHCTBAX.

4. TeopeMa 0 TMpPOCTPAaHCTBAX CO CKAJSIPHBIM  IPOU3BEIAECHUEM U
HOPMHUPOBAHHBIX IPOCTPAHCTBAX.

IIpo6semubie  Bompocbl. YTo  HEOOXOAMMO  HMCHOJB30BATH  JJIA
JIOKA3aTeJbCTBA TEOPEMbl O HENPEPBIBHOCTU OTOOPAKEHUH TOMOJOTHMYECKHX
npoctpancTB? UTo HE0OXOIUMO HCIONb30BaTh AJIS JOKA3aTeNbCTBA TOTO, YTO
METPUYECKOE IPOCTPAHCTBO SIBJISIETCS TOMOJOTHYEeCKUM? JloKa3aTh, 4TO KOJIOBOE

pPacCTOAHNUEC YAOBJICTBOPACT aKCHOMAM METPHUYCCKOTO ITPOCTPAHCTBA.



3ansaTue 4. OnpeneneHye XapakTepUCTUK 3aJaHHOM MaTpULbI (2 Yac.)

1. Onpenenenune panra MaTpUIbI.

2. Onpenenenrie COOCTBEHHBIX YUCENT U BEKTOPOB.

3. [TocTpoenune kanonuyeckou hopmsl Kopaana.

IIpo6saemubie Bompocbl. Kak mnonyuuts QOpMyNbl  CBS3U  MEXKIY
pa3nuuHbIMH 0a3ucaMu B TpexMepHoM mpocTtpaHcTtBe? UYUrto Heo0Xoaumo
UCIIOIB30BaTh IS JIOKa3aTedbCTBAa TOTO, YTO (hakTop-mpocTpaHcTBo L/L*
ABJISIETCSl JIMHEHWHBIM mpocTpancTBoM? Kak 1okazaTe, 4TO €cid B HEKOTOPOM
CEMENCTBE BEKTOPOB OHU MOMAPHO OPTOTOHAJIbHBI, TO OHU JIMHEHHO HE3aBUCUMBI?

3ansaTue 5. MoaenupoBanue paboOThl KOAepa U JEKOJEpa, MOCTPOCHHBIX Ha
OCHOBE TE€OPUU JIUHEUHBIX KOJOB. (2 yac.)

1. MogenmupoBanue paboOTHl Kojepa IJs  3aJlaHHOM  KOJIUPYEeMOW
MOCJIEI0BATENBHOCTH.

2. MopenupoBanue pabOTHI JeKojepa JUIsl 3aJaHHOW JICKOJAUPYEMOU
I10CJIEJOBATEIBHOCTH.

3. MoaenupoBaHue pabOThI IeKoiepa MPU UCIIPABICHUH OIIHUOOK.

IHI. YYEBHO-METOINMYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHOMN PABOTHI OBYUAIOIIUXCS

Y4e0HO-MeTOIUYECKOE oOecrieueHue CaMOCTOSITEIIbHOM padoThI
oOydaromuxcst 1o aucuuiuinHe «l30paHHble TI1aBbl BBICIIEH MaTeMAaTHUKID)
npenacrasiieHo B [Ipunoxenun 1 u BkiaroyaeT B ceds:

e IUIaH-TpaUK BBIOJHEHUS CAMOCTOSITENBHOW padOThl MO JHUCLUUILIMHE, B
TOM YHUCJIE IPUMEPHBIE HOPMBI BPEMEHH Ha BBIIIOJIHEHUE 10 KAKJIOMY 33/IaHHIO;

* XapaKTEePUCTUKA 3aJaHUM JJIi CaMOCTOATENbHON padOThl acCIHUPAHTOB U
METOIMYECKHE PEKOMEHIALNNU 10 UX BBIITOJIHEHHUIO;

eTpeOOBaHUS K  MPEACTABICHUIO W O(QOPMIIGHHIO  pPEe3yJIbTaTOB
CaMOCTOATEIbHOI pabOThI;

¢ KPUTCPHUHU OLCHKH BBLIIIOJTHCHUA CaMOCTOSITEJIbHOM pa6OTI>I.



IV. KOHTPO.Ib JOCTUXXEHUS LEJEA KYPCA

Ne | Konrponupye OneHouHblE CpelCTBA —
n/n | Mble MOIyn/ Kogp! u 3Tamnst HAauMEHOBAHUE
paszznenst / ¢bopmupoBaHus TEKYIIU KOHTPOJIb | TPOMEKYTOU
TEMBI KOMIICTEHIIHHA Hasl
JUCLATUTMHBI aTTecTanus
1 | bunapHsie 3HaeT 3, 5, 8 mHemenmu - | 3auer.
OTHOIIECHHUS U Onuu-orpoc Ha | Bonpocsr 1-
MX CBOMCTBA. ymeer aeximn (YO) 16 nepeuns
Mariunst (OIIK-5) 10 HeJens — | TUIIOBBIX
Teropunra u BaICeT BBITIIOJITHEHWE MEPBOW | BOIIPOCOB.
UX CBOWCTBA 4acTu samganus | (Ilpunoxenne
(punoxenue 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 HEAEIs — | mepeuns
anredpanyeck BBITNIOJTHCHUE BTOPOU | TUITOBBIX
Ue CTPYKTYpPHI BIIa/I€ET YaCTH 3aJaHus | BOIIPOCOB.
(ITpunoxenwue 1) (ITpunoxxenue
2).

KOHTpOJIBHBIe n MCTOOAHMYCCKHC MATCPHAJILI,

ITIOKa3aTcCJIn,

HEOOXOOUMBIE  JUIS

OLICHKM 3HaHUMH,

a TaK¥XC

yMEHUH,

KpUTEPUU U

HaBBIKOB H

XapaKTepHU3yIOIIie 3Tambl (HOPMHUPOBAHUS KOMIIETCHIIMH B TPOIECCE OCBOCHUS

o0pa3oBaTenpHOM MpOrpaMMBbl, ipeicTaBieHsl B [Ipunoxennn 2.

V. YYEBHO-METO/INYECKOE OBECIIEYEHHUE TUCHUIIJINHBI

OcHoBHas JuTEpaTypa

1. Bnosun, A.FO. Briciias matematuka. CtangapTHbIE 3aa4M C OCHOBAMU
teopun / A.}O. Brmosun, JI.B. MuxaneBa, B.M. Myxuna. — CII6. : "Jlans",
2009.— 186 c. http://e.lanbook.com/books/element.php?pll_1d=45

2. XKupaboxk A.H., Wlymckuii A.E. AnreOpanueckue METOJbl aHaIu3a

HEJIMHEMHBIX JUHAMUYECKUX cucteM. — BrnanguBocTok: 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 Ky3Heuos,

O.ILL

JuckperHas matemartuka st uHxenepa. — CII6. : "Jlans", 2009.— 396 c.

JlomoJiHMTEIbHASA
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oobekTamu. M.: Hayka, 1976. 432 c.
http://lib.dvfu.ru:8080/lib/item?id=chamo:673042 &theme=FEFU

5. Bentuens E.C. HccnepoBanue omnepanuid. 3ajgayd, OPUHIUIIGI,
merononorusi. 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 Kapueckuii E.M.,

KapueBckuit M.M. Jlekuuu mno reoMmerpuu u ainredpe: YueOHoe mocobOue. —
Kazans: Kazanckwuii ¢penepansubiii yausepeurert, 2011. — 222 c.

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

H.U., CemenoBa O.I'. DneMeHTHI AUCKPETHOW MaTeMaTHKHU: Y4eOHOe mocooue. —
Apocnasns: ATTTY um. K 1. Ymmuuckoro, 2005. — 91 c.

8.  http://window.edu.ru/resource/896/76896 ArapeBa O.}O. JluckperHas
MaTeMaTHKa: YuebHoe mmocooue. — M.: MATU, 2012. — 58 c.

Ilepeuens pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM
cetu « MHTEpHET

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

M.M. Jlekuuu no reomeTpun u anredpe: Yuedbnoe nocooue. — Kazann: Kazanckuit
dbenepanbubiit yauBepeuret, 2011. — 222 c.

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

H.U., CemenoBa O.I'. DneMeHTHI AUCKPETHOW MaTeMaTHKHU: Y4eOHOe mocooue. —

Spocnasnb: AT'TTY um. K.JI. Ymmuackoro, 2005. — 91 c.



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

HepequL I/IH(l)OpMaIII/IOHHLIX TEXHOJIOTUH U nporpaMmmHoOro o0ecneyeHus

MecTto pacnoJioskeHust
KOMIILIOTEPHOIl TEXHUKH, HA
KOTOPOM YCTAHOBJIEHO IlepeyeHb NpOorpaMMHOro odecrneyeHus
NporpaMMHoe odecrneyeHue,
KOJIUY€eCTBO Pabo4ux MecT

— Microsoft Office Professional Plus 2016 — odwucHblii naker,
BKIIIOYAIOIIMH NporpaMMHOE oOecreueHue it  paboTel ¢
pasInYHBIMU THUIAMH JOKYMEHTOB (TE€KCTaMM, 3JIEKTPOHHBIMU
TabnuIamMu, 0a3aMu JTaHHBIX U Ap.);

— 7Zip 9.20 - cBoOoxaHBIN (ATOBBIA apXUBaTOp C BBICOKOH
CTEIICHBIO CKATHUS NAaHHBIX;

— ABBYY FineReader 11 - mporpamma mis ONTHYECKOTO
pacio3HaBaHUs CUMBOJIOB;

— Elcut 6.3 Student - mporpamma aJis IPOBEACHHUSI HHKCHEPHOTO
aHau3a M JABYMEPHOTO MOJEIMPOBAHHUA METOAOM KOHEYHBIX
anementoB (MKD);

Ayn. E628 — Adobe Acrobat XI Pro — makeT mporpamMm s CO3/aHUS U
MPOCMOTpa 3IEKTPOHHBIX MyOnukanuii B popmate PDF;

— AutoCAD Electrical 2015 Language Pack - English -
TpéXMEpHasi CHUCTeMa aBTOMATH3MPOBAHHOTO TNPOEKTHPOBAHUSA U
YepUCHHUS;

— CorelDRAW Graphics Suite X7 (64-Bit) - rpaduyeckuii
penaxkTop;

— MATLAB R2016a - mnakeT NOpUKIAAHBIX MPOTpaMM It
peleHns 3a1a4 TEXHUYECKUX BBIYMCICHUM U OJHOMMEHHBIHN A3bIK
MPOTPaMMHUPOBAHUS, UCTIONB3YEMBII B 3TOM IaKeTe;

— CAIIP (Cucrema aBTOMaTH3MpPOBAHHOTO MPOEKTHUPOBAHMA) -
aBTOMAaTU3UPOBAHHAS CHCTEMA, peaju3yloas MH()OPMalHOHHYIO
TEXHOJIOTHIO BBINOJHEHUS (DYHKLUI IPOCKTUPOBAHMSL.

KomnsroTepHslii kacc,

VI. METO/IMYECKHUE YKA3AHMUS 11O OCBOEHUIO JTUCIHUIIJIMHBI

YcnenHoe OCBOCHHE JTUCHUILIMHBI JOCTHTACTCS 3a CYET CIEAYIOIINX
00s13aTEIHHBIX MEPOTIPUATHH:

— y4cOHbIC 3aHSITHS;

— caMmocTosTeNnbHas paboTa;

— MPOMEXKYTOYHAs aTTCCTAIIH.

YyeOHble 3aHATHS

B pamkax peanmzanuu ydeOHOW IUCHUILIMHBI «JIMCKpeTHas MaTeMaTHKa»

npeaAyCMOTPCHLI y‘le6HBIe 3aHATHA ABYX THUIIOB: JICKIIMU U IIPAKTUYCCKUC 3aHATHA.



[Tocemenne yuyeOHbBIX 3aHATHH SBISIETCS HEOOXOAUMBIM AJIs1 YCIEIIHOTO OCBOCHUS
JUCIUTUTUHBI.

Ha yd4eOHBIX 3aHATHUAX acMUpPaHTy HEOOXOJUMO BECTH KOHCIEKT B 00O
ynobHor juis Hero ¢opme. PekomeHayeTcs BeCTM KOHCIEKT JIeKUUH U
NPAKTUYECKUX 3aHATUA B  OTACNIBbHBIX TeTpajsx. Benenwe KoHCHEKTa
IPEroAaBaTeieM HEe KOHTPOJIUPYETCs, OJHAKO, MAKCUMAaJIbHO TMOJHBIA KOHCIIEKT,
3alMCaHHBIM aKKypaTHO M pPa300puMBO, MO3BOJIUT YIPOCTUTh OpPraHU3ALUIO
CaMOCTOATENbHON padOTHI.

CamocrosiTeibHas padoTa

CamocTosiTenbHas paboTa OpraHM30BaHa CJIEIyIOIUM 00pa3oM:

— HM3y4YEHHE TEOPETUYECKOro MaTepuaa,

— pellleHre THUMOBBIX 3a/ad MO Kaxaod Teme B (popme HHIUBUAYaTbHBIX
3aJjaHuH,

— MOATOTOBKA U BHINIOJHEHHE KYPCOBOU paldOTHI,

— TMOJTrOTOBKA K IK3aMEHY.

[TepBBIM 3TanoM U3y4eHHUs OTACIbHBIX TEM JUCHUUIUIMHBI SABISETCS U3yUYCHHE
TEOPETUYECKOI0 MaTepuaa 1o KOHCIEKTaM JICKI[UN 1 y4eOHOU JTuTeparype.

K kaxaoMy NpakTHUECKOMY 3aHITHIO HYXXHO H3YYUTh COOTBETCTBYIOUIHIA
pasziesl TeOpEeTUYEeCKOro MaTepuana, 3HaTb OCHOBHBIE IMOJOXEHUS, (OPMYIIbI,
YTBEPKJICHUS.

B pazmene V nactosmeit pabodeit yueOHOM mporpaMMBbl IPUBEACH NEPEUCHb
y4eOHUKOB W YYEOHBIX IMOCOOWH, PEKOMEHAYEMBbIX JUIsi W3Y4EHUs B paMKax
camMoCTOsTeNbHON paboTel. B Omoke «OcHOBHas IUTEpaTypa» OTMEYEHBI Te
U3JaHMs, U3YyYEHHE KOTOPBIX SBISETCS JOCTATOYHBIM JJISl YCIIEHIHOTO OCBOCHUS
JUCHUIUIMHBI, 3TO, Kak MpaBuio, ydeOHble mnocobus. Hekoropble uzmanus u3
NepeyHs SBIAIOTCS B3aMMO3aMEHseMbIMH. M3ydeHue nuTepatypbl u3 OlioKa
«JlonmonuuTtenpHas nuTEpaTypa» sBIseTca (aKyJIbTaTUBHBIM, MOXXET IOMOYb
NOJIy4uTh Oosiee riayOOKHEe TEOpeTHYEeCKHEe 3HaHUS B OOJACTH TEXHUYECKOU

JUAarHOCTHUKH.



N3ydyeHne  OUCHMIUIMHBL ~ PEKOMEHAYETCA  MPOBOJIUTH  IOATAIHO:
paccMarpuBasi [OOYEPENHO JIOTMUECKU 3aBEpPUIEHHBIE pa3leibl Kypca, Kak
MPaBUJIO, B JIUTEPATYPE — ITO OTAEIbHBIE TJIaBbl WU Maparpadbl.

[Ipu pabGoTe ¢ KOHCIEKTOM M JUTEPATYypOl BaXXKHO HA4YaTh C 0a30BOU
TEOPETUYECKOW TOATOTOBKH, BHHMATEIbHO W BAYMYMBO H3YyYUB OCHOBHBIC
MOHSATUS paccMaTpuBaeMoro pasjiena. Jlaiee HEOOXOIUMO PacCCMOTPETh pPEIICHUE
TUIOBBIX 3aJ]1a4, PACCMOTPEHHBIX HA NMPAKTHUYECKHUX 3aHATUSAX U NPHUBEICHHBIX B
3aJlaYHUKaX.

[Ipn wm3yueHun OWHAPHBIX OTHOIICHWHA CJIETyeT OOpaTUTh BHUMAHWE Ha
OTHOLIEHUE HKBUBAJICHTHOCTH KaK HauOOJIee YacTO HMCIOJIb3yeMOE Ha NMPAKTHKE
oTtHomieHHe. [loCKONBKY  OTHOILIEHME  HSKBHUBAJIECHTHOCTHM  JA€T  KJIACCHI
HKBUBAJICHTHOCTH, €My COOTBETCTBYE€T HEKOTOpOoe pa30ueHue HCXOIHOTO
MHO)XECTBA Ha HEIMEPECEKAIOIINECs] YacTH, YTO YacTO OBIBACT TMOJE3HBIM ISt
YIIPOLIEHHUS PELICHUS 3a1a4H.

[Ipu u3yuenum MamuH ThelOpuHTa cieayeT OOpaTUTh BHUMAHHWE Ha COCTaB
MaIllMHbI, 0COOEHHOCTH €€ padOThl U €€ UCIOJIb30BAHUE JIJIs PEIICHUS HEKOTOPBIX
3amad. Cregyer OCO3HATh MOHSTHUE AITOPUTMUYECKOW HEPA3PEUIMMOCTH U €ro
3HAYEHUE ISl PELICHUS] HEKOTOPBIX 3a7a4 MPOrpaMMHUPOBAHUS.

[Ipy wu3ydyeHMM OCHOB (PYHKIMOHAJILHOTO aHajau3a cleayer o0paTuTh
BHUMAaHME HA JIMHEMHBIE IPOCTPAHCTBA U CBSI3aHHBIM C HUMU amllapaT MaTpuUll Kak
OYEHb YaCTO MCIIOJb3yEMbIA amnmaparT Hpu PEUICHUH 3adad TEOPUM CUCTEM H
TEOPUH YIIPABJIECHUS.

B pazgene «Anrebpanyeckue CTPYKTYpbD) TJIaBHBIM SIBJISIOTCSI MPUIIOKEHUS
TEOPUU TPYII U KOJell B 00JIaCTH KOJOB, MCHpaBISAIOMMX omuOku. C 1eNbio
JY4YIIEr0 NOHMMAaHWs Marepuana CIylareiisiM IPEJIaraeTcs BBIIOJIHECHHUE
3a7aHus, B KOTOPOM MPOU3BOAUTCSA MOJAEIUPOBAHUE TIpoliecca KOPPEKLUH
OIIHOOK.

CrneayroomuM 5TarioM CaMOCTOATENbHON pPAaOOThI SBISIETCS BBIMOJHEHUE
WHJMBUAYaJbHBIX 3aJJaHUM, COOTBETCTBYIOIIMX M3ydyeHHOU Teme. JlanHas (opma

CaMOCTOATENIbHON pabOThl KOHTPOJIUPYETCS MPENOAABATEIEM.



[TogroroBka K KypcoBOil pabOTE COCTOMT B CHUCTEMATHU3ALMM IMOJTYyUYECHHBIX
3HAHUM W yMEHUM, MOBTOPEHUM OCHOBHBIX TEOPETHYECKUX BOMpPOCOB. [laHHas
(dbopmMa caMOCTOSATENBHON PabOThl KOHTPOJIMPYETCS PENOoJaBaTEIEM.

IIpoMexkyTOYHAS aTTECTAUSA

[ToaroToBKka K MPOMEKYTOYHOW AaTTECTAlMM OCYIIECTBIseTCS B (QopMme
CaMOCTOSITeNIbHOM PabOThl, ONMMCAHHON B MPEIBIAYIIEM pasjelie, HO 3aTparuBaet
BeCh MaTepuas ydeOHoro cemectpa. [Ipu moaroroBke k 3auery cieayer oOpaTUTh
BHMMaHHE Ha KAUYE€CTBEHHYIO CTOPOHY KaXJOoW TeMbl, a HE Ha ee (popMasibHO-
MaTeMaTudyeckoe cojepkanue. Ilpy HeoOXOAMMOCTH Takoe COAEpPKAHUE MOMKET
OBITh MOJICKAa3aHO MpEerojaBaTeieM, 3ajlaya aclupaHTa— KaueCTBEHHO OOBSICHUTh
€ro, JaTh BCE HEOOXOAMMBIE TOSICHEHUSI, IPUBECTU MPUMEPHI.

VII. MATEPUAJIBHO-TEXHUYECKOE OGECIIEYEHUE
JUCHUITIMHBI
VyeOHas 10cKa.

Mapxkeps! unu mMen (B COOTBETCTBUU C TUTIOM YYEOHON JJOCKH).

Mynbrumenuiinas ayautopus: npoektop 3-chip DLP, 10 600 ANSI-nm,
WUXGA 1 920x1 200 (16:10) PT-DZ110XE Panasonic; 3kpan 316x500 cwm,
16:10 ¢ »n. mpuBojoM; KperieHne HacteHHo-notojouHoe Elpro Large Electrol
Projecta; mpodeccuonansras XKK-nanens 47", 500 Ki/m®, Full HD M4716CCBA
LG; moxacucremMa BHIIEOMCTOYHUKOB JoKymeHT-kamepa CP355AF Avervision;
noJicucTeMa BUJICOKOMMYTAIUH; noJicucTeMa ayJIMOKOMMYTallu1 u
3BYKOYCUJIEHUS; IMOJCUCTEMA MHTEPAKTUBHOIO ynpasiieHus; oecnpoBoansie JIBC

obecrieueHbl cucTeMO# Ha 6a3e Touek noctyna 802.11a/b/g/m 2x2 MIMO(2SS).
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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 AaCIUPAHTOB NMpPeECTABICHA B BUJIE:

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

3amannsa. DakTHUeCKnX OMMOOK, CBS3aHHBIX C TMOHWUMAHUEM NPOOJIEMBI, HET;



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 odopmienun pabothl. [lpu 3amure acnupaHT OTBEYaeT Ha BCE BOIPOCHI
IpEeroiaBaTers.

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

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

Tumnosoe 3aaHue AJ151 CAMOCTOSITEJIbHON Pa00ThI ACMUPAHTOB

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, OIPEJIETUB PAHI COOTBETCTBYIONIEH MAaTPHULIBI.

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

4. Haiitu ompeaenurenb, COOCTBEHHbIE YHCIAa M 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 1711 aCHMPAHTOB OTJIMYAIOTCSI UCXOIHBIMU JaHHBIMM.

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

MMHHCTEPCTBO HAVKH u BBICILIIEI'O OBPA3OBAHI S POCCHUIMCKON
OEAEPALINN
denepanbHOE rocy1apcTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE
BBICIIET0 0Opa3oBaHuUs

«/lanbHeBOCTOUYHBIN (eaepaaibHbIi YHUBEPCUTET)
(ABDY)

HA3BAHHUE HIKOJIbI (PUINAJIA)

®OH,]I OLIEHOYHBIX CPEJICTB
MO TUCHUTIINHE
«M3BPAHHBIE TJIABBI BLICIIEIT MATEMATHKH»

Harpasnenue noarorosku —27.06.01 YrpasneHue B TEXHIUECKMX CUCTEMAX
[podwnb — CricTeMHBII aHAITN3, YIIPABIICHHUS 1 00paboTKa HH(POpMALTIHY (TEXHIUIECKUE HAYKH)
OGpazoBarenbHast nmporpamMma CHCTEMHBIIN aHAIM3, yIIpaBlIeHHs 1 00paboTKa HHPOpMAaLU
(TEXHUYECKUE HayKN)
®dopMma NoAroTOBKH OYHAs

BaaauBocToK
2019



MacnopTt poHaa OLIEHOYHBIX CPEACTB MO JUCLHMILIMHE
«30paHHBbIe IJ1aBbI BbICHIEH MATEMATUKID)

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




Kpurepuu BoicTaBjIeHUS OLIEHKH HA JK3aMeHe 10 JUCHUILINHE
«30paHHBIe IJ1aBbI BbICHIEH MATEMATHKID)

banabl
(pedTUHTOB
O OIICHKH)

Onenka
3ayera/
IK3aMeHa

TpeGoBanus k cGopMHUPOBAHHBIM KOMIIETEHIUAM

100-86

«3aumenoy /
COMIUYHOY

OreHKa «OTIMYHOY BBICTABIISETCS ACIIUPAHTY, €CJIU OH
IyOOKO U MPOYHO YCBOMII IPOrPaMMHBIN MaTepual,
HCYEPIBIBAOIIIE, TTOCTIEAOBATEIHHO, YETKO U IOTUYECKU
CTPOMHO €ro M3JIaraer, yMeeT TECHO YBSI3bIBaTh TEOPHUIO C
MIPAKTUKOM, CBOOOTHO CIIPABIISETCS C 3aJa4aMu, BOIIPOCAMU
U IpYyTUMU BUAAMH IPUMEHEHUsI 3HAHUM, TpUYEM He
3aTpPyIHSETCS C OTBETOM IPH BUIOM3MEHEHUH 3aIaHUN,
UCIOJIb3YET B OTBETE MaTepual MOHOrpaduueckoit
JTUTEPaATYPhI, MPABIILHO 0OOCHOBBIBAET MIPUHSITOE PEIICHHE.

85-76

«3aumenoy/
«xopouLoy

OHGHKa «XOpOHIO» BBICTABIIACTCA aCIlIUPaAHTYy, €CJIM OH
TBEPAO 3HACT MATCpUall, 'paMOTHO U IO CYLICCTBY U3JIaract
€ro, HE JOIyCKad CyHCCTBCHHBIX HETOYHOCTEH B OTBETE Ha
BOIIPOC, MPaBHUJIbHO ITPUMCHACT TCOPECTUUCCKUC ITOJTOKCHUA
IpU pCHICHUHN NPAKTUYICCKHUX BOIIPOCOB U 3a/la4, BJIAJICCT
HGO6XOI[I/IMI>IMI/I HaBbIKaMU WU IIPUEMaMHU UX BBITTOJIHCHUS.

75-61

«3aumenoy /
«y00671€meop
UMenbHO»

OreHKa «yJJOBJICTBOPHUTEIBHOY BBICTABIISICTCS ACITUPAHTY,
€CJI OH UMEET 3HAHUS TOJIHKO OCHOBHOT'O MaTepuana, HO He
YCBOWMIJI €T0 JIeTalleH, TOIMyCKaeT HETOYHOCTH, HEJIOCTATOYHO
MpaBUIIbHBIE POPMYTUPOBKH, HAPYIIICHUS TOTUIECKON
MIOCJICIOBATEIFHOCTH B U3JI0)KEHUH IPOTPaMMHOTO
MaTepuasa, UCTILITHIBACT 3aTPyAHCHUS MIPH BBITTOHEHUU
MPaKTUYECKUX PadoT.

60-50

«He
3aumenoy /
«Hey00e8ema
OpUMENbHO»

OlLieHKa «HEYOBJIETBOPUTEIBHOY BBHICTABIISECTCS ACTIUPAHTY,
KOTOPBIN HE 3HAET 3HAYUTEIBHON YaCTH MPOTPAMMHOIO
MaTepuana, JOIMyCKaeT CYIIECTBEHHbBIE OLTHOKH,
HEYBEPEHHO, ¢ OOJIBIINMU 3aTPYTHEHUSIMH BBITTOJIHSAET
npakTHdeckue paboTsl. Kak mpaBuiio, orieHka
«HEYAOBJIETBOPUTEIIbHOY» CTABUTCS aCMpaHTaM, KOTOpbIE
HE MOTYT MPOJOIKUTh 00y4deHHE 03 JOMOTHUTENbHBIX
3aHSATHUI MO COOTBETCTBYIOIICH AUCIUILIAHE.

KoHTpoabHBbIE TeCcThl TPEIHA3HAYCHBI ISl ACTHPAHTOB OYHOU (HOPMBI
oOydeHus, u3ydaromux Kypc «/30paHHbIe TJIaBbl BBICIICH MaTeMaTUKH». TecTh

HEOOXOAMMBI Kak JUIsi KOHTPOJS 3HAHMM B IpolLecce TEKYIIEeH MPOMEXYTOUHOU

Kpurtepuu oieHKH NPOMEKYTOYHOI0 TECTHPOBAHUSA

aTTecTalliy, TaK W JJs OLEHKUA 3HAHUM, PEe3ylbTaTOM KOTOPOM MOXKET OBITh

JOITYCK K 9K3aMCHY WJIN BBICTABJICHUC 3a4CTaA.




[TIpu paGoTte ¢ TecTamMu acHmUpaHTy MpeasiaraeTcs BbIOpaTh OJUH BapUaHT
OTBETa U3 TPEX-UEThIpEX MpPEeIIOKEHHBIX. B TO ke BpeMsi TecThl MO CBOEH
CJIIO)KHOCTH HEOAMHAKOBbI. Cpelu NpeIIOKEHHBIX HMEIOTCS TECThl, KOTOPbIE
coJiepKaT HECKOJIbKO BapUAHTOB MPABWIBHBIX OTBETOB. ACIHUPAHTy HEOOXOIUMO
yKa3aTh BCE MPABUIbHBIE OTBETHI.

TecThl paccuuTaHbl KaK Ha WHAWBUIYATbHOE, TaK U HA KOJUICKTUBHOE HX
pemerre. OHU MOTYT OBITh UCITOJIB30BAHBI B TIPOLIECCE M ayAUTOPHBIX 3aHATUN, U
caMoCTOsITeNTbHOM paboThl. OTOOp TECTOB, HEOOXOAUMBIX JJIsl KOHTPOJIS 3HAHUU B
MpoLECCEe MPOMEXKYTOUHOM M HWTOTOBOM AaTTECTAMHA IMPOU3BOJIUTCS KaKJIbIM
pernojaBaTresneM WHIUBUYJIbHO.

Pe3ynbTaThl BHIOJIHEHUS] TECTOBBIX 33JaHUIl OLIEHUBAIOTCS MPENoaBaTeIeM
10 TATUOAUTBHOM IIKaJIe JIJIsl BRICTABJICHUS aTTECTAIlUU UITU 110 CUCTEME «3a4eT»-
«He 3aueT». OLeHKa «OTJIMYHOY» BBICTABIISIETCS MPU MPABUIHLHOM OTBETE Ha Oojee
yeM 90% mnpennokeHHbIX NpernojaBareraeM TecToB. OLEHKa «XOpolIo» — MpHU
paBUILHOM OTBeTe Ha Oosiee yeM 70% TecToB. OlIEHKA «yAOBIETBOPUTEIHHO» —

IIpU IpaBUIILHOM OTBeTE Ha 50% MmpenoKEHHbBIX ACITUPAaHTy TECTOB.

METOJIWYECKHAE MATEPHAJBIL, ONMTPEJAEJSIONIINAE
MPOLEAYPHI OIEHUBAHMS PE3YJIHTATOB OCBOEHHUS
TV CHUTIIAHBI

Texymas arrecrauusi acCnMpaHToB. TeKylias arTecTainusi aCUPAHTOB 10
muciuiuinHe  «M30paHHbIe  TJIaBbl  BBICHIEH MaTeMaTUKW» MPOBOJIUTCS B
COOTBETCTBUM C JIOKAJbHBIMM HOpMAaTUBHbIMU akTamu JIBOY wu sBisercs
00s3aTENBHOM.

Texymast arrectarusi 1o guciuiuinHe «/30paHHbIe TJIaBhl  BBICIIEH
MaTeMaTUKW» TPOBOAUTCS B (OpME KOHTPOJIBHBIX MEPONPUSITHUH (YCTHOTO
OTIpoca, 3alIUThl pacYETHO-TpaPUIECKON pabOThl U UHIUBUIYAIBHOTO JIOMAITHETO
3a/laHusl, TECTUPOBAHMS) MO OIEHUBAHMUIO (DAKTUYECKUX PE3yJbTATOB O0yUYeHUs
aCIHUPAHTOB U OCYIIECTBIISCTCS BEAYIINM IIPEIOIaBaATEIIEM.

OObeKTaMu OIICHUBAHUS BBHICTYTAIOT:

- yqe6Ha;1 JAUCHUIIIINHA (aKTI/IBHOCTB Ha 3aHATHAX, CBOCBPCMCHHOCTDH



BBITIOJTHEHUS PA3JIMYHBIX BUJIOB 33J]aHUM, MMOCEHIAEMOCTh BCEX BUJIOB 3aHATUM MO
aTTeCTyeMOM AUCIUIUIMHE);

— CTEINEHb YCBOCHUS TEOPETUUECKUX 3HAHUN;

— YpOBEHb OBJAJCHUS MPAKTUUECKUMHU YMEHUSMH W HaBbIKAMHU [0 BCEM
BUJIaM y4eOHOM paboThI;

— Ppe3yabTaThl CAMOCTOSITEILHON PabOTHI.

KaxnoMy 00BEKTy OIEHUBaHUS TPUCBAUBACTCS KOHKPETHBIN  OaJll.
CocraBiisieTcsi KaJIeH/IapHbIN TUIaH KOHTPOJBHBIX MEPONPUSITUI MO JUCHUILIUHE U
BHeceHus naHHbiXx B APC. Ilo okoHuaHum ceMecTtpa acnupaHT HaOupaer
OTIPEZICTICHHOE KOJUYECTBO 0ayuioB, KOTOpPHIE TEPEBOAATCS B TMATHOALIHLHYIO
CHUCTEMY OLICHKH.

IIpomexyTouHasi aTrecTauusi acnmupaHToB. [IpoMexyTouyHas arrectarus
aCIUPaHTOB 1O JuciuiuinHe «M30paHHbIE TJaBbl BBICHIEH MaTeMaTHKW
MIPOBOJUTCS B COOTBETCTBUM C JIOKAJIbHBIMM HOpMaTUBHbIMH akTamu JIBOY u
SBJISIETCSL 0053aTEIIHLHOM.

Cormacao yuebnHomy twiany OC BO JIBOY BujoM mDpoMexyTOYHOMN
arrectran 1o AucHuiuinHe «M30paHHbIe TJaBbl BBICIICH MaTeMaTHKK»
peIyCMOTPEH SK3aMeH, KOTOPBIM MPOBOIUTCS B YCTHOU (hopme.

OILIEHOYHBIE CPEJICTBA JIJISI MTIPOMEXYTOYHOM ATTECTAIIUA

HepequL THIIOBBIX BOIIPOCOB K 3a4€Ty

[
.

buHapHbIe OTHOLLIEHUS, ONIEpAIMA HAJl HUMH.
OTHOILLIEHUE TOJIEPAHTHOCTH.

Kitaccsl TonepanTHOCTH.

OTHolIIEHHE PKBUBAJICHTHOCTH.

Knaccer BeraeToB 1mo mod 5.

Pa3Ouenms, mx OCHOBHEIEC CBOMCTBA.
MuHuMHU3a1Ms KOHEYHBIX aBTOMATOB.
OTHOILIIEHNE YaCTUYHOTO MOPSAJIKA.

Omnepanuu Hax pa3OUEHUSIMH.

= % © 2 o ok WD

0. Tomonoruyeckue MPOCTPAHCTBA.



11. [oka3aTh TeopeMy O HENpPEpPbIBHOCTH OTOOPAKEHUI TOIMOJIOTMYECKUX
MIPOCTPAHCTB.

12. Merpuueckue npoCcTpaHCTBa.

13. OTKpbITBIE U 3aMKHYTBhIE MHOKECTBA B METPUUYECKOM IMPOCTPAHCTBE, UX
OCHOBHBIE CBOWCTBA.

14. [doka3aTh, dYTO OOBEOUHEHHE MPOU3BOJIBHOTO YHUCIA  OTKPBITHIX
MHOXXECTB W IIEPECEYCHHE HUX KOHEYHOIO0 YHCIA TaKXKE SBISETCA OTKPBITHIM
MHO>KECTBOM.

15. JIuneliHbIEe MPOCTPAHCTBA, OCHOBHBIE ITOHATHS.

16. .Jlokazath, uto (akTop-npocTpaHcTBo L/L* sBIseTcs JIUHEHHBIM
IIPOCTPAHCTBOM.

17. HopmupoBaHHBIE TPOCTPAHCTBA.

18. Joxa3aTh, YTO HOPMUPOBAHHBIE POCTPAHCTBA SBIISIIOTCA METPUUECKUMU
IPOCTPAHCTBAMU.

19. IIpocTpaHCTBa CO CKAISIPHBIM HNPOU3BEICHUEM.

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

21. EBKJIMAOBBI MPOCTPAHCTBA.

22. Teopema 00 OPTOrOHATU3ALMH.

23. Ilomyrpyniibl, OCHOBHBIE HOHSITHSI.

24. Tlomyrpynma moAaCcTaHOBOK.

25. I'pynrbl, OCHOBHBIE TOHATHSI.

26. PaznokeHue rpyImsl 10 NOATPYMIIE.

27. Iuxnu4yeckue moJIyrpyIbl.

28. Jloka3aTh, 4TO €CJIM YHUCJIO 3JEMEHTOB B KOHEYHOW TPYIIIE SIBIIAETCA
MPOCTBIM, TO OHA SBJISICTCS MPOCTEUIIIEN [IUKINYECKOU TPYIIIOHN.

29. Komb1io, uaean koibiia, (hakToOp-KOJIbBIIO.

30. JloxazaTh, 4yTO OOpaTUMBIM »JJIEMEHT B KOJbIE HE MOXKET ObITh
JETUTEIEM HYJIS.

31. Ilome, oCHOBHBIE ITIOHSITHS U CBOMCTBA.



OLNEHOYHBIE CPEJACTBA JJIA TEKYIIEI'O KOHTPOJIA
TECTBI UIA ITPOMEXKYTOYHOI'O KOHTPOJIA

1. Kakoe cBOMCTBO OMHAPHBIX OTHOIIEHUN Ha3bIBACTCS PEPIICKCUBHOCTHIO:
-(xy)eR, (1,2 eR = (x,2)eR,

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

-(x,y)eR = (x)€R,

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

- (x,x)eR s Bcex xelX.

2. Kakoe cBOMCTBO OMHAPHBIX OTHOILIEHUN HA3bIBAETCS
AHTUCUMMETPUYHOCTHIO:

-(x»)eR, (2)eR = (x,z)ER,

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

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

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

- (x,x)eR s Bcex xelX.

3. Kakoe cBOMCTBO OMHAPHBIX OTHOIIICHUI HA3bIBAETCS TPAH3UTUBHOCTHIO:
-(xy)eR, (yz2)eR = (x,z)eR,

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

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

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

-(x,x)eR nnsaBcex xelX.

4. Kakoe cBOMCTBO OMHAPHBIX OTHOIIEHUN HA3bIBACTCSI CHMMETPUUHOCTHIO:
-(xy)eR, (yz2)eR = (x,z)eR,

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

-(xy)ER = (X)€R,

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

-(x,x)eR nnsaBcex xelX.

5. Kakoe cBOiicTBO OMHAPHBIX OTHOIICHUI HA3bIBAETCS ACHMMETPUIHOCTHIO:
-(xy)eR, (yz2)eR = (x,z)eR,

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

-(xy)eR = (X)£R,

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

- (x,x)eR nnsaBcex xelX.

6. UTo 03Ha4aeT TEPMHUH «4aCTUYHOE» B OTHOLIEHUH YACTHUYHOTO MOPSAKA!

- He mo0as rmapa 3JIEMEHTOB CpaBHUMa MEXIy COOOM,

- BJIEMEHT HeJb35 CPAaBHUBATH CaM C COOOI,

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

7. Kakumu cBoiicTBaMu 001a4a€T OTHOILIIEHUE YKBUBAJIEHTHOCTH
- pe(bIIeKCUBHOCTb,



- CUMMCTPHUYHOCTD,

- AHTUCUMMCTPUIHOCTD,
- ACUMMCTPUYIHOCTD,

- TPAH3UTHUBHOCTD.

8. Kakumu cBoiicTBamMu 00J1a/1a€T OTHOIIICHUE CTPOTOI0 IMOPSIKA:
- pe(bIEKCUBHOCTb,

- CHMMETPUYHOCTb,

- aHTUCUMMETPUYHOCTb,

- aCUMMETPUYHOCTb,

- TPAaH3UTUBHOCTh

9. Kakumu cBolicTBaMu 001a/1a€T OTHOIIIEHHUE TOJEPAHTHOCTH:
- pe(bIEeKCUBHOCTb,

- CHMMETPUYHOCTb,

- QaHTUCUMMETPUYHOCTb,

- aCHMMETPUYHOCTb,

- TPAH3UTUBHOCT.

10. Kakumu cBoiicTBamMu 00J1a/1aeT OTHOIIICHHWE YaCTUYHOTO MOPSIKA:
- pe(bIEeKCUBHOCTb,

- CUMMETPUYHOCTb,

- AHTUCUMMETPHUYHOCTb,

- ACUMMETPUYHOCTb,

- TPaH3UTUBHOCTb.

9. MoryT 11 nepecekarbest KIacchl SKBUBAJIEHTHOCTH:
- MOT'YT,
- HE MOT'YT

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

13. Kakas akcnoma B onpeieIeHUH METPUYECKOTO MPOCTPAHCTBA SIBIISETCS
HETPAaBUJIbHOM:

- p(x1)20,  p(x,x)=0,

- PY)=p(,x),

- p(ey)p(v,2)2p(x-+z).

14. Kakas akcuoMa B Onpe/IeleHuE HOPMUPOBAHHOTO IIPOCTPAHCTBA SBJISETCS
HETPABUIIBHOM:
- |]x,x][=0,
- |lax||=al|x||, a — npomsBonBHOE YKCIIO,
= [Pty <[+l

15. Kakas akcnoma B onpeieIeHU HOPMUPOBAHHOTO MTPOCTPAHCTBA SABJISIETCS
HENPABUIIBHOM:



- |]x,x||>0,
- |]x,x||=0 st x<0,
- [lax|[=lalllx]l,

= [Petyl[<llel W



