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01.03.02 «lIlpukmajHas marematuka ¥ HHDOPMATHKA.

1. HEJHU OCBOEHUSI TUCHUIIJIMHBI
Lensamu 0CBOEHHUS TUCHUIUIAHE (MOLYIS) SABIISIOTCS:

* (opMupoOBaHHE y CTYJIEHTOB MATEMATHYECKOH KyNbTYPhl M Pa3sBHTHE JOTHYECKOTO
MBILUICHUS,
* ¢opmupoBanue QyHIAMEHTATHHEIX 3HAHWI IPH H3YHEHHH BOIPOCOB TEOPETHKO-
MHOKECTBCHHOI'O ONUCAHUA MATEMATHICCKUX 00BEKTOB, OCHOBHBIX IIPO0IIeM Teopur rpadoB i
METONOJIOrMH  HCIIOJIb30BAHMS  allapara  MaTeMaTHYeCKOM  JIOTHKH,  COCTABIISIOLIMX
TEOPETHICCKUM (pyHIaMEHT onucanus ()YHKI[HOHATBHbIX CHCTEM
¢ o0yueHHE COCTABJICHHI0 MAaTEMATHYECKUX MOJIENEH M OCHOBHEIM METO/aM PEIICHHS
3a11a4 TeopuH rpadoB, anreGpsI JIOTUKH, TEOPHH GHHAPHBIX OTHOUICHHIH M TCOPHH MHOKECTE;

* oOyueHHe PelIeHMI0 NPUKIAIHBIX 33134 MAaTEMATHYECKHMH METOJAMH, Pa3BHTHIO
CIIOCOOHOCTH TBOPYECKH HOAXOAUTE K PEMIEHHIO MPODECCHOHANBHEIX 33144, .

2. MECTO AUCHUIIIMHELI B CTPYKTYPE OIIOII BO

Huctummna  «JluckpeTHass MareMaTHKa» OTHOCHTCS K 0a30BOM YaCTH OCHOBHON
npoheCCHOHANBHON 06pa3oBaTeNIbHON MPOrPaMMEL IIOAFOTORKH GaKaJaBpOB IO HAIPABJICHHIO

Jns yCIEmHOro U3y4eHus NaHHOH

AUCOUIIIAHBL CTYAEHT JOJDKCH BiIaaeTh 00A3aTeNbHBIM MHHHMYMOM COJCPXKAHMS OCHOBHOM
00pa3oBaTEIBHON MPOrpaMMEI 10 MAaTEMATHKe JUIsl TAHHOTO HANPABICHHUS (MATEMATHYECCKOIO
aHaln3a, aHAINTHYECKOM reoMeTpuM, JTHHEHHON anreOphl). 3HATH OCHOBBI MaTeMaTHUECKOIO
aHaM3a, —anreOpbl, T[EOMETPHH, COBPEMEHHBIE TCHJCHIWM pPa3sBHTHS  HMH(QOPMATHKY,
BBIYHCITHTE/IbHON TEXHUKU U KOMIIBIOTEPHBIX TEXHOJIOTH, YMETh IPHMEHSThH MATEMATHIECKHE
METOJIBI ¥ BBEIYHCIUTENBHYIO TEXHUKY JUIS PEICHAs IIPAaKTHYECKUX 3a/(a4, IPOrpaMMHpPOBATh Ha
OIHOM U3 JITOPUTMUYECKUX S3BIKOB, IIPOBOJMTE CPABHUTENIBHBIN aHAIN3 apaMeTpoB. Biagers
SJIEMEHTaMU MaTEMaTHYECKOrO aHali3a U OCHOBaMH Alll'OPUTMH3ALIH.
Aucnunimua GopMupyeT 3HAHHS i HABBIKH, HeOOXOIUMEIC B IPAKTHUECKOM AEATEILHOCTH
KBATH(QHIHPOBAHHOIO CIEMUATHCTA. B pamMkax y9e6HOro Ipoecca MOXKeT 6BITh HCIONb30BaHA
IIPA [IOATOTOBKE BBITYCKHOM KBAIU(GAKAITHOHHON paGOTEL

3. KOMIIETEHHHH OBYYAIOINEIOCsI, ®°OPMUPYEMBIE B

PE3YJIBTATE OCBOEHMSI JUCIUIIINHBI (MOXYJIS)

[lpouecc w3yvenmst JUCHUMINIMHBL  «JIHCKpETHAS  MATEMATHKAY HampaBleH Ha
(popmMHpOBaH¥eE CleYIOMUX KOMIIETCHLIHIA:

No
n/n

Ha3zBanune komnereHunu

HUnaeke

O6mexyapTypHBbIe KoMneTenuuu (OK)

CIIOCOOHOCTh  HCIIONB30BATh  Ga30BBle 3HAHMS  €CTECTBEHHBIX  HAYK,
MaTeMATHKH M HHGOPMATHKH, OCHOBHBIC (DaKThl, KOHIEMIMH, MPUHIATIEL
TEOPHH, CBSI3AHHBIX C IPHKJIAJHON MaTEMaTHKON 1 MH(DOPMATHKOM

OITK-1

Ilpodeccuonanbupie komnerenuun (1K)

CIOCOOHOCTE IIOHKUMAaTb, COBCPIICHCTBOBATH U IPUMCHSATE COBpCMeHHLIﬁ[
MaTeMaTHYCCKUM arrapar.

[IK-2

B pesynprare nsydyeHus AMCLUUILTHHEL CTYIEHT JIOJKEH:
3nare:

- OCHOBHBIC ITOHATHS U 3aKOHBI TCOPUN MHOXECTB; CIIOCOOBI 3a1aHusg MHO)KCCTB H
CIOCOOBI OIICPHUPOBAHUA C HUMU,

- CBOMCTBa OTHOIIEHHH MEXIY SJIEMEHTaMU JUCKPETHEIX MHOXKECTB U CUCTEM,

- METOJOJOTHIO HCIIOJIB30BAHUS anrapara MaTreMarH4ecKod JIOTUKH WU

IPOBEPKM UCTUHHOCTH YTBEPIKACHHUI;
- @ITOPHTMBI NIPHBENCHHS OyneBblX QyHKIui K HOpPMaibHOH (OpMe ¥ HOCTpOCHHS
MHHHUMAJIBHBIX (hopMm;

CIOCOOEI



- METOJBEI IIOCTPOEHHUS M0 OyneBod GYHKIUM MHOIOIOMIOCHBIX KOHTAKTHBIX H
(YHKIMOHAIBHBIX CXEM;

- METOHIBI HCCIENOBAHUA CHCTEMBI OyJeBBIX (QYHKIUH Ha IOJHOTY, 3aMKHYTOCTH H
HaxOXIeHHe Gazuca, ‘

- OCHOBHEIE IIOHATHSA H 3aKOHBI KOMOMHATOPHKH M KOMOHHATOPHBIX CXEM;

- OCHOBHbIE IIOHSATHS ¥ CBOUCTBA Ipa)OB U CIIOCOOHI UX MPEACTABICHHUS;

- METOABl HCCICHOBAHUS  KOMIIOHEHT CBA3HOCTH rpada, alrOpUTMBI ONpeleICHUs
KpaTYafIgX yTel MeX1y BepIInHaMHU Tpada;

- METOJIBI UCCIICIOBAHMUA IIyTEH M LIMKIIOB B rpadax, HaXOXXACHHEe MaKCUMAIILHOTO II0TOKA
B TPAHCIIOPTHEIX CETSIX,

- METOIBI PEIICHUS ONTUMU3AMMOHHBIX 3a]a4 Ha rpadax.

- [pUeMbl TIPOTpaMMHpPOBaHMs Uit InepcoHanbHbx OBM (IBM — c¢oBMmecTHMBIX
KOMIIBIOTEPAX )

Ymertb:

- HCCNIEN0BaTh OyIeBEl QyHKIMY, IONYYaTh UX NPEICTaBICHHE B BUE GopMyI,

- IPOU3BOJMTH MOCTPOCHHE MHHUMATBHBIX QOpM GYJIEBBIX (hYHKIIMI;

- OIIPEZIETIATH OMHOTY U 6a3U¢ CUCTEMBI OyIeBEIX (DYHKIIHIA;

- TPHUMCHATE  OCHOBHBIC  &ITOPHTMBI  HCCIIEOBAHHMs  HEOPHEHTHPOBAHHBIX U
OPHEHTHPOBAHHBIX TpadoB;

- TIONIb30BAThCS 3aKOHAMH KOMOHHATOPHKHY JUTS PEIICHUS MPUKIAIHBIX 33034,

- pelarh 3aJjauu ONpeAEIeHAS MaKCUMATIBHOI'O TIOTOKA B CETAX;

- pelnate 3aJauy ONnpeAeeHus KpaTyallnX IyTeil B Harpy »KeHHbIX rpadax; )

- paspaboTarh ¥ OTINAJHUTH IPOTPAMMY HA ANTOPHTMUYECKOM si3pike C++ i peanmsanuu
AJITOPATMOB JUCKPETHOM MaTEeMATHKH.

Baagern:

- HAaBBIKAMH PEIEHHs MaTEeMaTHYECKUX 3ajiau IAMCKPETHOM MAaTEMaTUKH;

- HABBIKAMM MCIIOJIb30BAaHHS B NPO(MECCHOHAILHONH AeATeNILHOCTH 0a3oBple 3HAHHA B
o0acTd JTUCKPETHOMW MaTeMaTUKH;

- METOJAMU aHAJIN3a H CUHTE3a U3y4aeMbIX SIBJICHUH U IPOIECCOB;

- obmagate CIOCOOHOCTBIO K IPHUMEHCHHIO HA IPAKTHKE, B TOM YHCJIE yYMEHHEM
COCTABJIATH MATEMATHISCKAE MOZEIIH TUIIOBBIX IIPO(ECCHOHATBHEIX 33134 ¥ HAXOJUTh CIIOCOOBI
MX PCLICHUH; HHTEPIPETUPOBAaTh MPOGECCHOHANBHEIN ((QH3MIECKHH) CMBICH JIOTYYEHHOTO
MaTEMaTUYECKOTO Pe3yIpTaTa;

4. CTPYKTYPA U COJAEP)KXAHUE JUCHUAIIJIMHBI (MO1YJIS)
O6m1ast Tpy10eMKOCTh AUCIUILTAHBI COCTABISIET 6 3aueTHRIX eaunul, 216 Jaca.

Buner yuebHoit paboTbl, Bkntotas 06 -
« CaMOCTOATENbHYIO PaGOTY CTYAEHTOB g’ i) Popmbl TEKYIETO
5 H TPYAOEMKOCTb (B "IBCBX) )[;220::“ KGFITPUJ’W YONeBaeMOCTH
Nrj Pasnen (Tema) E- § “5’ 2 g c ’ (no ue()en;j.u
n INCUHIINHHbE H ® 5] g g §_ z g & NpHMEHeHHEN ce.mecmpa,. ;
n &) E g Ik E \S g é 4 = HHTEpAKTHBRI thopma npomMexyTouHoH
T & E E §' a E g & 5 X METOLOB p atrec?u""
En. g § (B yacax / %) (ld L&I(LLIH,I{LII)
1 | MHoxecTBa U OTOGpakeHus 41 12 | 4| 4 2 - 1o - 5/50%
2 | OtHowlenus 41 3-5 6 4 - 10| - 8/50 %
3 | AsnreGpa sioruxu al S laofo| 4 |- 18| - | 1458% e
10 KOHTPOJE No |
M KOM! oro - 7% -
4 | SnemeHTHI OMOMHATOPH 4 Il 4| 4 ) il 5/50 % peHTHHT
a”anusa 12 KOHTPOJIb No 2
5 | Teopus rpagos 4 1136' 8 |8 | 4 |- [18] - 12/60
6 | DneMeHTbl TeopuM KoampoBakua | 4 | 17- [ 4 | 4 | 4 -l - 5/50% peHTuHr-
18 KOHTpONE Ne 3
Beero 4| 18 |36 (36| 18 | - |81 | - | 49/54% dK3AMeEn
‘ (45 yacoB)




Coaepixanne pa3nenos yueOHoi ANCHATNIHHBL.

Ne
n/n

Hanmenoranue paszaena
AHCUHIIRHbI

Cougepaanue pasgena

MmuoxecTBa U
0TOOpaXKeHHs

1.1.IlonsTe ~ MHOeCTBa, CcrocoOBl  3alaHus  MHOMECTB.
ITonmuosxecTBa. CpaBHEHHE MHOXKECTB.

1.2. Onepanum Hag MHOXecTBamm. JlHarpaMMbl Ditnepa-Benna,
MomHOCTE MHOXKECTB. J[eKapTOBO IIPOM3BELCHHE MHOXKECTR

OTHolEeHns

2.1. Tlonatne oTHOmEHHS. BMHADHBIC OTHOLIGHHS M CIOCOGBI KX
sajanus. Onepaunn Haj OWHApHBIMY OTHOLIEHHAMH. OGpaTHbIE
oTHoUIeHHs. KoMIo3umms GHHapHBIX

22. Marpuua OunapublX —oTHoweHui. CBoHCTBA GHHAPHBIX
OTHOIIEHMIA: pedIEKCHBHOCTE, CUMMETPUYHOCTD,
QHTHCUMMETPHYHOCTD, TPAH3UTHUBHOCTD.

2.3. OTHOLIEHHUS 3KBUBAIEHTHOCTH. KJIaCCH SKBHBAJIEHTHOCTH ¥ HX
CBOMCTBA, DaKkTop-MHOXKECTBO. Cucrema Pa3IUYHBIX
npencraputeiel. OTHOEHUS TOPsIKA, YIIOPAAOYEHHEIE , JIHHEHHO-
YHIOPSJIOYCHHBIC M YaCTUYHO-YIIOPAAOUYSHHEIE MHOYKECTRA.

Anrebpa JorHKH

3.1.AnreGpa BrickasbBaHmit. [TonsTHe 0 BricKaseBaHmH. Oneparuu
Hax  BbICKa3biBaHUAMH. DopMmy-yibl  anreOpel  BBICKa3bIBAHUI,
PaBHOCHIIBHOCTE B anre0pe BhICKasbIBaHuit, Bynepa anre6pa.

3.2. [lsofictBeHHOCT, B amrebpe  BhICKasbIBAHMH, I[IpHHIMI
JBOMCTBEHHOCTH W 3aKOH JBONCTBeHHoCTH. HOpMalbHEIE (hOpMbI
anrebOper  BeickaspBanmit. JIHO wn KH®. Pasnoxenne GyHKumii
anreOpsl JIOTUKH 110 K nepemennbiM. CJIH® u CKHO.

3.3. Cynepnosunus ¢GyHKuuH anre6psl JOruKy. IloJHBIE CHCTEMEI
ynxunit. [Torstue 6asuca. ITonurom XKerankuua,

3.4. 3awvkmyrtele Kkmaccel  (ymkuwit. Jlumeimple  dyHKIHH.
Monoronnbte  Qynkmum.  Teopema O MOHOTOHHBIX — (DYHKIHSX.
CamopnBoiicTBeHHbIE byHKITHH. 37513107078 COXpaHSIONINe
konctanTsl 0, 1. Teopema [Tocra o pynrkumonansHOM momHOTE,

3.5. P-K cxeMbl U cxembl U3 (QYHKLMOHAIBHBIX 3IEMEHTOB. 3a1a4a
CHHTC3a, 3aJada aHaM3a M 3afgada yupomenus PKC.

OZRHOPa3Ps/HEINR ¥ MHOIOPA3PSAHDIHA ABOMYHEINA CYMMATOP.

4 | DnemeHTHI 4.1. Knaccuduxanus KoMOMHATOPHEIX 3a[ad U XapaKIEpI/ICTHKd ux
KOMOMHATOPHOIO | OCHOBHBIX THIIOB. OCHOBHEIE IIpaBHIIA KOMOUHaTOpUKN. OCHOBHDIE
aHaH3a KOMOMHATOPHEIE ~ KOHGWIYpAalMM:  pasMELICHUS, - codeTaHus,

TepecTaHoBKU. PasOuenns. MeTos BKIIOYCHUH U HCKITFOHEHHMI,
4.2. bunom Herotona, GuHOMUANBHBIE KO3 BUIHEHTEL, TPEYTrONBHHUK
ITackajs. MeTo/| BKIIFOYEHUH U HCKITFOUCHUIH.

5 Teopus rpados 5.1. OcnopHble ompenenenus: rpad, YacTHUHBIHA rpa(b noarpad.

Cnocobb 3amanus. Cremenn BepmmH. Teopema BI/Inepa 0 CyMMe
creneHeit. IlyTs, mpocroif myTh, welb, KOHTYD, 1wk, CBA3HOCTS,
CHJIBHAS CBSI3HOCT..

5.2. Ilmanapusie rpagur. Teopema o Tom, uto Ks u K33 HermamapHsL.
Teopema  Ilomtpsaruna-Kyparosckoro — (6e3  mokasaTenbcrsa).
Kpurepuii mianapaocru. Packpacka rpada. Xpomarnueckoe 4uciio
rpada.

5.3. OHiepoBEl M TaMHIBTOHOBEI TIpadbl. HeO6XOI[I/IMBIe u
AOCTAaTOYHBIC YCIIOBUA. 3ajaya IIOMCKA TaMHJIBTOHOBA IMKIA B
rpade. [[BynonsHble rpader

5.4. OcroBsl rpada. HammeHbIHT OCTOB. CBOHCTBa JIEpEBHER.
JMCKpeTHbIE OKCTpeMaibHble 3a7aud. AJTOPUTM  HAXOYKIEHUS

MUHUMAILHOTO _ OCHOBHOIO  JepeBa.  Anroput™  [lefikcTphl




HaXOXACHHsA JEpeBa KpaT4aWIuMX pacCcTOSHUM. Anroputm dioina
HaXOXIECHHsI MATPHLIBI KpaTYalIIuX PacCTOSHUIA,

6 OnemenTHI TeopuH | 6.1. KomupoBanme Kak crmoco6 IPEJCTABIEHUST HHPOPMAIIHH,
KOJHPOBAaHUS Komuposanue wu jexomumpoBanue. AydaBuTHOE KOJMPOBAHHE.
JlocTaro4Helll NpH3HAK B3aHMHOM ONHO3HAYHOCTH AI(aBHTHOTO

KOZIUPOBAHUS

6.2.0uTAManbEHoe KofupoBaHKe. IloMeXoycTORUMBOE KONMPOBAHIEC.
Koanposanue ¢ ucnpapnennem ommbok. Knaccudukamus omm6Gok.
B03MOXHOCTS HCTIpaBIeHys omuboK

Copnepixanne naGopaTopHbIx paGoT
Monenuposanue onepanuu «nepeceuenney IS JBYX YHCIOBBIX MHOYKECTB.
MonenupoBanye OCHOBHBIX OIEpAIHif IS ABYX UMCIIOBBIX MHOYKECTB.
[TocTpoenue MaTpunbl GHHAPHEIX OTHOLTEHHUH,
I'enepanus pasMerneHmii.,
Brrauciienue uncia coyeTaHuii.
[Mocrpoenne TaGnuIlbl HCTHHHOCTH.
Iocrpoerne CIHO® u CKH®.
Hccnenosanne cucTeMbl GyHKIMIM Ha NOJTHOTY.
. Haxoxnenue octoBa MUHEMAIFHOTO Beca 1o anroputmy Ipuma-Kpackasia.
10. Haxoxnenue kparyalfmmux MapmpyTos o anroputmy dopna-Bemnmvana.
11. Haxoxxmenue kpaTafimux MapupyToB 10 alrOpPHTMY JenkcTphl.
12. Haxoxuenue sitnepoBa UK/ B HEOPHEHTHPOBAHHOM rpage.

PN BN =

O

Coaeprkanne IpaKTHYECKUX 3AHATHIA

1. Onepaunn Han muoXecTBamu. Jluarpamme! Ditnepa-Benna. VIPOIIEHNE BHIPAKEHHH
HaJl MHOXKECTBAMH C HCIIOJIb30BaHUEM OCHOBHBIX TOXKIECTB ANreOpEl MHOYKECTB.

2. Onepanyu HaJl HEYSTKHMH MHOKECTBAMH H UX CBOWCTBA. Onpenenenue paccTosHui
MEX/[y HEUCTKUMU MHOXKECTBaMU.

3. [JlexaproBo mpoOM3BENEHHE MHOXECTB. BUHAPHBIE OTHOLICHWS. 3amuch OMHAPHBIX
OTHOWIEHHIT ¢ MOMOIIBIO CHENHATBHON MaTeMaTHYecKOd cuMBONMKK. OIpeneiieHne CBOMCTR
OMHApHBEIX OTHOINCHU M X IPUHAJIEKHOCTH K CHEINATBHEIM THIIAM OMHAPHBIX OTHOINEHUIA,

4. Heuerkme orHomeHus. Ouepalun HaJd HEYETKIMH OTHOINEHHAMHU. KOMIIO3MI[MY
HEYETKUX OTHOMIEeHHH. OIlpenenenye cCBOHCTB HEYSTKUX OTHOLIEHHH H UX NPHHAMICKHOCTH K
CIICIIUAJIBHBIM HEYETKUM OTHOIIEHHUSAM.

5. IlpaBuna cymmel u npousBeseHus. [IpUHIMI BKIIOYEHHS ¥ HCKIIOYEHHS. PasMerenus
u nepecranoki. Coderanus. bunom Hetotona. Ceoifcra GHHOMUATBHEX KO3 OUIHEHTOB.

6. Onepauny Haj BBICKA3BIBAHUSAMH. DOpMyssl anre6psl BbICKA3bIBAHMH. TaGIHIBT
HCTHHHOCTH. ~ OKBHB&ICHTHOCTH  (opMyn.  OCHOBHBIE  OKBHBAIEHTHOCTH.  IIpHHLMII
JBOHCTBEHHOCTH. PaBHOCHIBHEIE IpeoGpasoBanus popMyI.

7. Tabmm4noe n amanuTHYecKoe 3amaHMe OyneBRIX (yHKIMH. Peammsaryis byHKIIHI
dbopmynamu. Ilpencrasnenue ¢ymxuumit CJJH® u CKH®. Baxwueiimme 3aMKHYTBIC KJIACCHI
Oynesbix ¢ynxumit. ITomuaom JKeramkuna, MyHKUHOHATBHAS TONHOTA. [IpoBepka HOJHOTHL.
Kpurepnii [Tocra GpyHKIMOHATEHOM IONTHOTEL

9. OcHoBHBle mHOHsATHA Teopud rpados. Tumel rpados. Ilonrpader. Matpuusnoe
npejicTapnenye rpagos.  Omepammm Hajg rpadamu.  [locTpoerue rpadoBbIX Mozenel
ICKTPUICCKUX U KOMMYTAI[HOHHEIX CXEM.

10. Merpudeckue xapaxtepuctnkd rpada. Onpenenenue Hentpa, paiauyca, nuamerpa,
Menuanbl rpada. Permmenne MEHEMAKCHBIX 3a1a4 Pa3MCIICHHSL.

11. JlocTmxuMOCT U CBA3HOCTb. ONpeneleHHe KOMIOHEHT CBA3HOCTH HeoprpadoB u
CHJIBHBIX KOMIIOHEHT Oprpagos.




12. JlepeBbs:  OCHOBHBIC HOHATHS.  IJOCTPOEHHE OCTOBHBIX JlepeBseB rpada ¢
HCIOIB30BAHMEM TIOMCKA B ITYOHHY M WMpHHY. AnroputMe! Kpackana n IIpuma nocrpoenus
KpaT4ya#Ilero OCTOBAa B3BEIICHHOrO rpada. 3a)1atm OIIPEEIEHUsT KpaT4alilikX OCTOBOB B
TOIOJIOTHYECKOM TIPOEKTHPOBAHHH.

13. ITocTpoenne MaTpuIl GpyHIaMEHTATHHBIX ] IMKIIOB U paspe3oB rpada..

14. O6xomer rpada. Omupenencuue annepoBHx U TaMHNBTOHOBBIX LUKIOB Tpada u
VICIIOJIb30BAaHKUE MAaHHBIX 3a7a4 B IIPHIOXKEHHUSIX. ‘ Pemienne 3amaunm KOMMHUBOSDKEpPA H €0
IPUKIaJHOE 3HAYEHHE. |

15. AroputMEl packpacku rpada. PemeHHe HpI/IKJIaIlHI:IX 3aaad4, CBOII;IHII/IXCSI K 3a/1a4e o
packpacke.

16. Omnpenenenne xparuaiimux myTelt B rpa(bax Pemenne 3amas  Ha wemonnsoBaHme
anroputMoB JlettkcTprr, ®opua u Oioiina. |

17. Anroputm Qopra-Pankepcona onpeﬂeneHHs{ MaKCHMAJILHOTO IIOTOKA B TpaHCHOpTHOI/I
CETH.

18. OntuManeHOE KOAMpPOBaHHE. HOMexoyCToanBoe KO/MPOBAHUE, Ko;mpOBaHne c
uenpasneHueM omnoOok. Knaccubuxkarms ommoox.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MU

Ilpn npoBeneHMH JIGKNMOMHBIX 3aHATHH IPUMEHSIETCS KIACCHUECKHH  IIOIXON
IPENOJIHECCHN Y4eOHOr0 MaTepuana, IIPeANoaraiomui IpoSIeMHyo IIOCTAHOBKY 3aJla4 M
IIEPeX0X K paCCMOTPEHHIO METOJIOB MX PELICHHS.

Pexomendyemcs: VcHonb30BaHHE MyJIbTHMEIMIMHBIX IPE3CHTAIMI 1O pSILy TeM BO BpeMs
MeKud. IIpeseHTanus mo3BOIAET XOPOLIO MILTIOCTPHPOBATH JICKIIHIO, HEMOHCTPHPOBATH
OBEICHHe (YHKLUMH, BA3YaTH3NPOBATE METOJ| NIOCTPOEHHS MOBEPXHOCTEH U T.1. B TeueHue
JICKIIMH  MPETIOJABATENb IIOCTOSHHO BEAET IHAIOT CO CTYACHTAMH, 3ajaBas ¥ OTBeuas Ha
BOIIPOCHL.

Ilpn nposenennu 1aGopaTOPHOro NPaKTHKYMa HeOGXOIMMO CO3IATH YCIIOBUSL IS
MaKCHMANbHO ~ CaMOCTOSTENBPHOIO  BBLIMOJHEHHSA JA0OPAaTOPHEIX  paboT. anTOMy pu
MPOBEICHHH JIAOOPATOPHOI'O 3AHATHS IIPETIOABATENIO PEKOMEH/IYETCS:

1. Tlposectn oxcmpecc-ompoc (yCTHO Wil B TeCTOBOM dopme) 1o TeopeTquCKOMy
MaTepuany, HeoOXOAUMOMY JIis BEITOMHEHHs paGoTh! (C OLEHKOH). ‘

2. IIpoBepuTh IUIAHBEI BEIIOJHEHHS JA6OPATOPHEIX PabOT, IIOATOTOBJIEHHEIN CTYZIEHTOM
JoMa (C OIIeHKOI).

3. Ouenuts paboTy cTyeHTa B 1a0OPATOPHH 1 TIOTYYEHHbIE UM JaHHBIE (oueHKa)

4. TIpoBEepHUTH 1 BLICTABHUTE OIEHKY 3@ OTYET.

Jltobas naGoparopHas paGoTa JOKHA BKJIIOYATH IyOOKYIO CaMOGTOHTeJ'IBH}/IO
IPOpaboTKy TEOPETHYECKOTO MATEPHANA, U3YUEHHE METOIUK NPOBENEHNUS U IUIAHMPOBAHUE
OKCICPHMEHTA, OCBOCHME H3MEPUTCNBHBIX  CpeACTB, 0OpaGoOTKy ¥  HHTEPIpeTALHIO
OKCIEPUMEHTANBHBIX HaHHbIX. IIpw 3TOM dacTh paboT MOXET He HOCHUTH OBS3aTelIbHBIH
XapaKTep, a BEHIIONHATHCA B paMKaX CaMOCTOATENBHOH paboThl mo Kypey. B pam pa6ot
1enecoo0pasHo  BKIIOYHTH  pasfelbl ¢ JJONOJIHUTENbHBIMU C-)J'ICMCHTaMHj HAYYHBIX
HCCICAOBAHMHA, — KOTOpPbIE  IOTPeOYIOT — YriyGIEHHOM — CaMOCTOATENBHOM HpopaGoTKH
TCOPETHYECKOTO MaTepraa.

IIpu oprannsaunu BHeayIUTOPHOI cAMOCTOATEILHOM PAGOTHI 10 IAHHON JIHCITHILIAHE
[PEMO/IaBATEI0 PEKOMEH/IYETCs HCTIONB30BAaTh CIIEAYIONINE €€ GOPMBI:

® TMOJroTOBKA M HAaIlMCAHHE pedeparTos, JOKIALO0B, 0YEPKOB U APYTUX HI/ICBME‘;HHBIX pabort
Ha 3aJ(aHHBIC TEMBI;

¢ IIOArOTOBKA MYJIBTHMEIUNHBIX NPE3CHTAIMI;

® BBINOJHECHHE NOMAIIHUX 3aJaHuil pasHOOOpasHOro xapaxkrepa. JTo - peienue 3anay;
NONOOp ¥ U3yYEeHUE JIMTEPATYPHBIX MCTOYHHKOB; HOAGOP WITIOCTPAaTUBHOI'O U onncaTeanoro
MaTepHaa 110 OTACNIBHBIM paszieliaM kKypca B cetd Muteprer;




* BLINONHEHHE HHIMBHMAYANbHBIX 34/AHHM, HANPABICHHBIX HA PA3BHTHE |y CTYLEHTOB
CaMOCTOATENHHOCTH ¥ MHALIMATHBBL. VHIMBUAYaNbHOE 33JaHHE MOXKET nonyanbl KaK KaXKJpIi
CTYJEHT, TaK ¥ YaCThb CTYJICHTOB I'PYIIIIb;

IIOJrOTOBKA JOKJIAJ0B HCCIEeI0BATEIbCKOTO XapaKkTepa JUIst BRICTYIUICHHUS Ha ‘Haquon
CTyJEHYECKOH KOH(EPESHITUH. ‘

6. OHEHOYHBIE CPEACTBA JUISI TEKYIIEI'O KOHTPOJISA
YCIIEBAEMOCTM, TIPOMEKYTOYHOM ATTECTAIIMA 10 UTOr'AM
OCBOEHUA JUCIHUAIIIINHBI U YYEBHO-METOAUYECKOE OBECIIEYEHUE
CAMOCTOSATEJBHOM PABOTHI CTYJIEHTOB

a) BONPOCHI PEATHHI-KOHTPOJIS: 1

Ha peHATHHI-KOHTPOIIb CTyAEHTaM IIPEJUIaratoTCs 3a1a4 110 TPOHICHABIM Tel;\/IaM.
BapuaHTs! 3a1aHu: \

peHTHHI-KOHTpOJIL Ne 1, |

1. [Mauel MHOXKECTBa A= {1,3,5,7} u B={2,3,4,7,8}. Haittu
AUB,ANB, A\B, B\ 4, AAB

2. Jlns mHOecTBa B 3amamms 1 HaliTH Bce ero NOAMHOYMECTBA.

3. Joxa3aTh paBeHCTBa:

(AAB)AC=AA(BAC), (AN(BNC)=(A\B)w(4\C). ‘
HapuicoBars guarpammbl BoeHHA, HHTEPIPETHPYIONIHE JOKA3AHHEIE PABEHCTBA.

4. Vmeercs MaTepus 5 pa3nudHbIX UBETOB. CKOMBKO PA3IMUHBIX TPEXIIONIOCHBIX (Iaros
MOKHO CO31aTh ? !

5. Wwmeerca 12 pazmuunbix auckeT. CKONBKO CIOCOOOB 3aroIHEH ST KOPOOKHM JUIS TUCKET
¢ 6-10 0TCEKaMH, €CIIM B KOPOOKY MBI YKJIaJbIBAEM a) 6 IUCKET U3 UMEOIIUXCS, 0) 4 TUCKETHI U3
UMeroIIuXcs 7 (pacmoyIOKEHNE TUCKET B KOPOOKE CYINECTBEHHO).

6. Jlans! mHOXecTBa A= {2,3,4,6} u B={1,2,4,7,8}. Haiitu
AUB, ANB, A\B, B\ 4, AAB

7. Jns mHOXecTBa B 3amanus 6 HaliTH BCe ero Mo IMHOKECTBA.
8. Jlokasarh paBeHCTBa:
(ANB)A(ANC) = Aﬂ(BAC), A\(A\B)=ANB
HapucoBaTs quarpamMMel BreHHa, HHTEPIPETHPYIOLINE TOKa3aHHbIC PABEHCTBA.

PEHTHHI-KOHTP OB Ne 2 |

9. Mmeercs 5 pasnuyHBIX IHCEM, 8 pa3NHYHBIX KOHBEPTOR U 6 PasInyHBIX MApOK.
CKONbKO BapHaHTOB 3allaKOBKHU IIHCEM 10 OJJHOMY B KOHBEPT, HpOMapKI/IpOBaHHBII/I OZHOM U3
HMEIOLINXCS MapoK?

10. Mmeercs 16 pasnuuHbIX JUCKOB ¢ HHMOpMaLHeh 1 GOKe ¢ 8-10 OTCEKaMH. CKOHBKO
Coco00B HaNoONMHEHNs OoKca a) 8-10 IMCKaMH U3 UMCIOLIUXCS, 0) 5-10 AMCKAMU U3 UMEIOIUXCA?
(pacmooxeHre TUCKOB B OOKCE CYIIECTBEHHO). 1

11. . Haitru oGiacts ompenenenus, obnacts 3navenuit, R, R.R, RR!, R R nns
otHowmeHus R={<x, y>| x,y € D u xty <0}, rane D — MmHOXeCTBO I][eI/ICTBI/ITeJIBHBIX\ YHCET.

12. 6. Haiitu o6nacts onpenenenusd, obnacts 3Havenuit, R, R.R, R.RL, R’! R mis
otHOwEeHN R={<x, y>| X,y € [-n/2, n/2] u y = sin x}.

13. 7. Joxa3ath, 4TO aj1s JIFOOBIX 6HHapme OTHOIICHUH
RiURY) ! =R;TURy!
14. 8. Jloxa3ats, 4To ecnu otHoueHus R u Ry pednekcusubl, TO pe(bneKCHBHLI "
OTHOILIEHUS:
RiURyz, RiNRy, R, Ri* Ry
15. 9. Ha mHOXCeCcTBax N 1 NxN onpenenum Rm cnenyromum o6pasom: <a,b> € Ry <>
(a-b) menmures Ha m (m>0). Jlokasarh, 4To Rm ABISETCS OTHOIIEHUEM SKBHBAJIEHTHOCTH.



16. 10. Us ropoza A B ropox B Besier S mopor, a u3 ropona B B ropoxn C — 4 noporu.
Ckoibko myTeit nmpoxoasmux yepes B, Bexer u3 A B C?

peHTHHr-KOHTPOJIL N 3

17. 11. B 6ubnuoteke 5 yueGHUKOB reoMeTpuH, 7 — TPUTOHOMETPUH, 4- aareOpsl.
CKOJIBKO ITOJHBIX KOMILIEKTOB YIeGHHKOB MOYKHO COCTABHTE? (Bce sx3eMILISph! cunTaoTes
PasIuYHBIMA),

18. 12. CxombKko croco60B pasiiokuTs 10 0HHAKOBBIX MOHET 110 JIBYM KapMaHaMm?

19. 13. CxomeKo croco6oB pasznokuth 10 0MHHAKOBBIX MOHET 110 TpPeM KapMaHaM TaK
4TOOBI HY OJIAH M3 KAPMAHOB He GBLT Iy CThIM?

20. ITocrpouts CKH® ¢ynxuuu, 3anannoit dopmymnoit
S6,2) = ((Gy - 2)/(x)) > (y© 2).

21. Tloctpours CAH® dyHKIHUH, 3a0aHHON CTOIOIOM 3HAYCHHUIH
S(x,»,2) =(1,1,0,1,0,0,1,0).

22. Tlocrpouts nominom XKerankuna mis Gysxuus u3 . 20

>

23. Ilo HcxoIHON MaTpHIle CMEKHOCTH M IOCTPOUTE YepTex rpada, COCTABHTH
Matpuity uHnunenTHoctd 14 u crmcok pebep.

[0 1T -1 001

-1 0 1 100

1 -1 0 010
M= ‘

0 -1 0 0 1

0 0 -1 -1 1 0

-1 0 0 1 0 0f

0) sK3aMeHAIHOHHBIE BOIPOCHI 110 AMCUMILTHHE:

1. Ompenenenns MHOMeCTBa, IYCTOTO MHOYKECTBA. Kganroper. ITogmuoxectsa. CrocoGw!
38JJaHMsI MHOJKECTB.

2. Koneunsle 1 6eCKOHEUHBIE MHOXXECTBA, MOITHOCTD MHOYKECTRA.

3. Onepaunu Hax MHOXecTBamu. Jlnarpammel Benna, |

4. JlekapTOBO NPOU3BENICHHE MHOMKECTB, JIEKAPTOB KBanpar IpOU3BOJIBbHOIO MHOKECTBA.
[IpuBectn mpumepsr. 3anumcate  dopmyisL, BBRIPAXAIOIINE YUCJIO 3JIEMEHTOB JIEKAPTOBA
[IPOM3BEICHUS U JIEKAPTOBA KBaJIpaTa. }

5. Ilonstue 06 oroGpaxernun. O6pasbl  PooGpPa3sl U UX CBOMCTBA. OCH:()BHI)IC THUIIBI
otoOpaxenu#i. Kommosuuus oro6paxkeHuii. AcCONHATHBHOCTS Kommosuuuy. Kommosuims
OJHOTHIHEIX oOTOOpaxkeHmit, OOGPaTHMOCTE u ONHOCTOPOHHsIsL  oOpaTuMocTs, Kpurepun
00paTHMOCTH M OAHOCTOPOHHEH 06PATHMOCTH. ;

6. MHOroMecTHble OTHOIIEHHS. ByeBb! orepauy Hax OTHOmEHUAMH. Bynesa are6pa
OTHOIICHHH. ByJIEBEI MATPHIIBI M OTHOIIEHHS Ha KOHEYHBIX MHOYKECTBAX. |

7. bunapuele otnomenus. CaoiicTsa OMHApHBIX OTHOIIEHHH: pedIEeKCHBHOCT,
CHMMCTPHYHOCTD, AHTHCHMMETPHUYHOCTD, TPAH3UTUBHOCTb. §

8.  OTHOIIEHHs 3KBYBAIECHTHOCTH. KIacchl 3KBHBANEHTHOCTH M WX CBOI?ICT‘pa. @akrop-
MHOXKECTBO. OTHOIIEHHs IOpSIIKA. YIOPANOYeHHBIC, JTHHEHHO-YTIOPAIOYEHHBIE | YaCTHYHO-
YIOPSIZIOUEHHBIC MHOMKECTBA.

9. Beicka3piBaHUs U onepanuu Hajx HuMu. Ta6iia HCTHHHOCTH, |

10. @opmyie! anrebpsl BrICKasbIBAHNHN, PaBHOCHIBHOCTS dopmyn. Teopema oi
PaBHOCHJIBHOH 1T0JICTAHOBKE. |

11. PaBHOCHIIBHEIE IIpe0Gpa3oBaHus (hopmyn. OCHOBHBIE PABHOCHIIBHOCTH.

12. Jlemma o umcne cnos jmHEl m B andasure U3 r OYKB.

13. Panr dopmyiel. PaBHOCHIBHOCTE dopmyit u Gynesbix Gpopmyn (Teopema).

14. JIBolicTBEHHOCTE B areGpe JTOTHKH. 3aKOH ABOHCTBEHHOCTH (Teopema).

15. O6mmit npuHLAn JBOHCTBEHHOCTH (Teopema).

16. IlpuHumn 1BOHCTBEHHOCTH ISt GYIIEBBIX dopmyi (Teopema).



17. Oynkuum anre6prl T0ruKA. Samauve dynuxuun Gopmynoit. Hopmansasle hopMsL.
AJCOPUTMBI IOCTPOEHHA COBEPILCHHBIX HOpPMaNBHBIX (hOpM.

18. Teopema o pasnoxenun GyHKIHH aIreOpbI JIOTUKY 110 HEPEMEHHBIM.

19. Teopema 0 coBepIeHHO IU3BIOBKTHBHO HOPMANBHOM (hopMe U CoOBepLIEHHOM
KOHBIOHKTHBHOM HOPMAIBHOM (popme.

20. Ilonmete cucteMsl GyHKIMIA, [IpUMepHI mOTHEIX cHCTeM GyHKIHi (¢
JI0Ka3aTeIbCTBOM IIOJHOTBI).

21. 3aMKHYTBIC Kacchl GyHKImit anreGpE! JIOTHKH,

22, Knaccsl GyHKIuH, COXPAHSIOMMX HOIb U CIUHUIY. TeOpeMBI 0 3aMKHYTOCTH KJIACCOB
Pou Pi. Teopema o hynkimu ne coxparsroueit nop. Teopema o Qpynxumu, He coxpansioneii
EUHUITY.

23. Knacc caMoJBOMCTBEHHBIX (BYHKI[HT, Teopema o 3amxHyTOCTH KNacca S. Teopema o
HEeCaMOIBOMCTBEHHOM QYHKIUN.

24. Knacc MoHOTOHHBIX (ynkimit. Teopema o 3aMKHyTOCTH Kiace M. Teopema o
HEMOHOTOHHOH (pyHKIIHH,

25. Tlonmmuom XKerankuuna. Teopema o mpexcrasienuy GyHKIMM B BHIE nonIiHOMa
Keramkuna.

26. Knacc nmuneitHbrx Gynkuuii. Teopema o 3aMKHyTOCTH Kiace L. Teopema o
HEJIHHEHHONW QYHKIUM.

27. Teopema ITocta 0 GyHKIHOHANBHOM IIONIHOTE anreGphl JIOTHKH.

28. llepecTanoBKHM ¥ MOACTaHOBKH, DOPMYIIa IS BEIHCIICHIS YHC/Ia HepeCTIaHOBOK.

29. Pasmemenns. ®opMyna I BRIYUCIICHHS YHCIIA pasMeIeHHHA.

30. Coueranus. Popmyna /1 BBMHCICHHS YHC/IA COYCTAHHLL,

31. Pas6uenms. ®opmyna a1 BEIYUCICHHUS YKC/IA pasbueHwmit.

32. MeTox BKIIIOYEHHM H HCKIFOUCHHMIA,

33. Omnpenenenus rpados, UX OpeACTaBIICHHS, Marpunpl cMexHOCTH 1 MHIMICHITHH.
Wsomopdusm rpados. :

34. Ilpocrefimue THNB IpadOB: NOTHEIE, ABYLONBHEIE, PETYISIpHBIE U ﬂp.OHepauHH
OOLEIMHEHHS, COENMHEHNS, JOTIOTHEHNS. ‘

35 . MapIupyTsl, Lelu, IPOCTHIE ey, HKIEL, CBI3HOCTD rpada.

36. Teopema o uncite peGep B rpade U ee CliencTRIE. ‘

37. Diinepossl rpadsl. JleMMa 0 CyIECTBOBAHMY LIMKIA B rpade. :

38. TeopeMa 0 HEOOXOMUMBIX M TOCTATOUHBIX YCIIOBHAX rpada OLITh Bf/'IJICpOBE‘rIM.

39. lloctpoenue itiepoa nuKiIa (ANMTrOpUTM Quiepn). |

40. Oprpadr1. OpMapIIpyThl , OpIENH, OPIHKIEL, CBA3HOCTD oprpagos. Teopema Js
SWJIEPOBBIX OPrpadoB.

41. 'amunsronoss rpadsr. Teopema Jupaxa.

42. [lepeBbst u ux cBodicTBa, OCTOBHOE ACPEBO, LIUKIUIECKHH paHr rpada.

43. Pasnendioniee MHOXeCTBO, pazpes, MOCT. AnroputMm Kpackana. }

44. Tlnockue u nnanapusle rpader. ['oMeoMopdpHOCTE rpaos.Teopems! 0 HEOGXOAUMBIX 1
AOCTATOYHBIX YCJIOBUAX IIAHAPHOCTH rpadoB.

45. Teopema Diinepa 0 COOTHOLICHUY YKCIIa rpaseii, pebep u Bepums B rpade, Ee
00001IeHne Ha HECBS3HBIE rPadEL

46. Teopembl 0 CBOMCTBAX IIAHAPHBIX IpadoB: Urce pebep, cTeneHu BepIuH,

47. Packpacka Bepmiut B rpade. XpoMaTHuecKoe YHCIIO. Packpacka npocredinmmx THIOB
rpagos.

48. Teopema 0 pacKkpacke MIPOH3BOILHOTO rpaa. Teopema 0 packpacke IIAHAPHOTO
rpada.

49. HaxoxeHne XpoMaTHueckoro qucia s IPOH3BOJILHOTO Ipada.

50. Anroputm JleHKcTpsL.

51. Onpenenenue motoka B cetr. [IpocToe ceueHre U BETHIHHEA €0 IOTOKA. Teopema
®opna, Qankepcona.




52. ANropuTM HaXO0XKIEHUS MAKCHMAIBHOTO MOTOKA B CCTH.

53. AnasuTHOE KoaupoBanue. OMHOZHAYHOCTS KOJMPOBaHUS,

54. CroticTso npeduxca. Teopema.

55. HeTpuBHaNIbHOE pasIoiKeHHE KOIOB B CXEMe KOAUPOBaHMUS. AJITOPUTM MPOBEPKH
KOAMPOBAHMS HA OHO3HAYHOCTb.

56. HepasenctBo Maxmunana. Teopema.

57. Teopema 0 CyLIECTBOBAHHH B3aHMHO OJHO3HAYHOTO KOAMPOBAHUS, 00JIaIArOIIEro
CBOMCTBOM mpeduKca.

58. IToHsTHE 0 KOJaX ¢ MUHUMATBHOM H30BITOYHOCTLIO,

59. JlepeBo B3aMMHO OXHO3HAYHOTO KOJTUPOBAHYS U OlIepallvy Ha HEM.

60. HacblmenHoe 1 IpUBeIeHHOE KOJIOBLIE JIEPEBBAL.

61. AJITOPUTM ITOCTPOEHHUS KOJIA ¢ MUHHMATBHOM H3GHITOUHOCTEIO.

B) BOHPOCHI /ISl CAMOCTOSITEIbHOM PaGoThI;

1. CoocoGbI 3aianus MHOXKECTB.

2. OcCHOBHBIE OIEpalMM HAX MHOXECTBAMI, HuarpamMer Ditnepa-Bensa. Csoiicrsa
OTICpaIyi HaJ MHOXKECTBAMH.

3. llomarye pa3sGUeHns W MOKPHITHAS MHOYKECTRA.

4. Ompenenenne IPSIMOro IMpOM3BENSHMS MHOXKECTB., Boruciienne MOILHOCTH TIPSMOTO
IPOU3BEACHNS] KOHEYHBIX MHOXECTB. MOIIHOCTH KOTOPBIX H3BECTHEL. ‘

5. Ilonatue OWHApHOrO OTHOILIEHWUS. lIpuMepsl GHHAPHBIX OTHOILUCHUIA. Anroputm
NIOCTPOCHHUS MaTPUIIBI OTHOLIEHMSI

6. Kaxue OTHOIICHHS HA3BIBAIOT Ped)ICKCHBHBIMA, CUMMCTPHYHBIMU U TPAH3HUTUBHBIMY,
Oco6eHHOCTH MATPUIBI OTHOIIEGHHUH UL TAKKX OTHOLICHHI. |

7. IlomsiTHE OTHOIIEHHS SKBUBAJICHTHOCTH. IIpAMepE! OTHOLICHHMH SKBUBAICHTHOCTH.
HUT0 Ha3BIBAETCS KIIACCOM 3KBHBAICHTHOCTH, CHCTEMON KIIACCOR OKBUBAIEHTHOCTH. CBolicTBa
KJIaCCOB 3KBHBAJICHTHOCTH,

8. TlonsTHe OTHOWIEHUS MOpsAKA. [pumeps! oTHOMIEHHMI MOpsiKa,

9. IloHATHE 3aMBIKAHHS OTHOLIEHHS. AJTOPUTM TPaH3UTHBHOTO 3aMBIKaHUA (ITOPHTM
Yopuiamna).

10. Tlonatne anreGper mormkw, QyHKIHK anreOpsl sorukd. Ilpasmna mocTpoeHws
TaOJIHIBI HCTHHHOCTH | KapTel KapHo. 1

1. TlonsTae GpopMyinsl anreSps JIOTHKML. YHapHbIe U OUHApHEBIE nom%cxnie OlIepaIluy.
IIpropuTeT JIOrUvecKnx oneparuit. ‘

12. TlonaTHe sNMeMEHTapHOM AMIBIOHKIMH (KOHBIOHKHMH) HOPMYII, MU3BLIOHKTHBHON W
KOHBIOHKTHBHOM HOPMaJIBHOM (hOpMOH. }

13. Tlonarue CIJTH® (CKH®). Teopema o cymectoBanuu CAH® (CKH®).

14." Anropurmsl nocrpoerns CJIH® (CKH®) 110 Tabnuue HCTHHHOCTH.

15. Anropurme! moydenus coxpamennoit JJH® (KH®) o xapre Kapuo.

16. Onpenenenue rpada, cMeKXHBIX pebep, CMeXHBIX BepIHH. YTO 03HAYACT BBIPaIKEHHE
“pebpo HHIMIEHTHO BepIHHaM”?

17. Omnpenesnenie  OpHEHTHPOBAHHOTO, HCOPHEHTHPOBAHHOIO, CMEMIAHHOTO rpada.
KanoHudeckoe npejcTaBneRne HEOPHEHTUPOBAHHOTO rpada (HapuCcoBaTh MpuMep).

18. Ionarue: mycroro rpada, Hyms-rpada, TPHBHAIIBHOTO Tpada, rpada ¢ meTisMu,
MynbTHrpada, mpocToro rpada, 6ecKOHEYHOro rpaa (IpuBeAUTe HPUMEPDLI KAXKIOTO B BHJIE
JarpaMm),

19. Yto Ha3BIBAIOT JIOKATBHON CTENMEHBIO BepIIMHBI rpada. IloHsTie nosycrenenn
HCXo/a” M “TIONyCTene s 3aX0/1a” s OPHCHTHPOBAHHOrO rpada. [lonsrre cBs13HOIO rpada.

20. IlepeunciuTe BO3MOXKHBIE CIIOCOGHI 3aTaHHS rpados. Kax ¢opmupyiores marpuua
HHUMCHIUH, MATPHIA CMEKHOCTH ISl HEODHEHTHPOBAHHOTO 1 OPUEHTHUPOBAHHOIO rpadoB.

21. Kakue rpadsl Ha3bBatoT u3oMopduemvu. IIpusectn anroput™ cpasHelus rpados,
TPCACTABICHHBIX MATPHLIAMHA CMEKHOCTH, Ha IPEIMET BBIABICHHS UX H30MOPHHOCTH.



22, Ilytu JOpOTM B HEOPMEHTHPOBAHHOM (OpHEHTHPOBAHHOM) rpade: ompeneneHue
MapiipyTa, JIHHBI MapIIpyTa, MapuIpyTa MUKIAIECKOTO, MM, IPOCTOMN HEMH, IUKIIA, IPOCTOrO
LKA,

23. Yto nommMaercs mox o6xomoM rpada. Omnmcanue anroputMa obxoma rpada B
ryouny.

24. Omnpenenenye CBSI3HOTO HEOPHEHTHPOBAHHEIMN rpaa. Uto HaspiBaeTCS KOMIIOHEHTOM
CBA3HOCTH HEOPHEHTUPOBAHHOIO rpada.

25. OrpezeneHne CHITBHO CBS3HOTO H OHOCTOPOHHE CBA3HOTO OpPUEHTUPOBAHHOTO rpada.
KOMIOHEHTEI CUITBHOM CBSI3HOCTH U OAHOCTOPOHHEH CBA3HOCTH rpaja.

26. Yto ecTh OTHOMICHWE JOCTMXKHMOCTH 3aJaHHOE Ha rpade. CpoiicTBa OTHOIIEHHS
AOCTHKUMOCTH ISl HEOPHEHTHPOBAHHOTO M OPUEHTHPOBAHHOTO IPad)oB.

27. TlonATHE OTHOLICHHS JOCTHKUMOCTH HA MHOMECTBE KOMIIOHEHT CHJILHOH CBA3HOCTH.

28. 3agauuMe MaTpUIbLI  CBSIBHOCTH  JUIL HEOPHEHTHPOBAHHOTO  rpada, MaTpuus!
OHOCTOPOHHCH CBA3HOCTH [ OPHEHTHPOBAHHOIO rpada, MaTPHIG CHIBHOMN CBA3HOCTH JUIs
OPUEHTHPOBAHHOTO rpada. \

29. Merpuyeckue  XapaKTepHCTHKH — Tpaos: olpeneneHue paCCTO;{hHﬂ MEX]TY
BEPILIMHAMHU V; H v, B CBS3HOM rpade, IMamMeTpa CBA3HOro rpada, :3KcueHTpHCHTeT%1 BEPIIUHEI V

" o |
B CBA3HOM rpade, panuyca rpada, [eHTPaIbHON BepIIHHEL. !
30. TlomsaTme ToukM cowieHeHHs, MocTa ¥ 6ioka. Korma BEPIIKHY rpada MOXKHO CUHTATH

TouKo# cowrenenus. Kakoe pe6po cuuraercs mocrom. Kaxoit rpad sBisteTcs GI0KOM.

31. Yro Ha3BIBAETCS BEPLIMHHOM U peGepHOM CBA3HOCTHIO rpapa. |

32. Ompenenenne siiyepoa MK, siisieposa rpada. Teopema 3ﬁnepa JULSE
HCOPHEHTHPOBAHHOI'C M OPHEHTUPOBAHHOTO rpaoB (Ge3 N0Ka3aTebCTBa).

33. Onucanue peKypeHBHOIO alFOPHTMA TIOCTPOCHHS 9iiJIepoBa IUKIIA. i

34. Onucanne anropurma JIeRKCTPHI HAXOXIECHUS MHHHMAIHLHOTO IyTH Nﬂ‘C)KI[y JBYMsI
[IPOM3BONBHBIMH BEPIIMHAMY B HAPY>KEHHOM OPHEHTHPOBAHHOM Ipade.

35. Ommcanne amroputva ®Popaa — BeliMana HaxOXIeHHS MI/IHI/IM&J'IBI#OFO IIyTH B
B3BELIICHHOM OPHEHTHUPOBAHHOM Ipade. |

36. Onpenenenne HEOPHEHTHPOBAHHOTO JepeBd. UTO HA3BIBAIOT OCTOBHBIM JIEPEBOM
HCOPHEHTHPOBAHHOTO CBA3HOIO rpada. UTo HashIBACTCs HEOPHEHTHPOBAHHEIM necoli/l.

37. OmnpeneneHue OPHEHTHPOBAHHOIO JepeBa, Jieca. UTo HA3BIBACTCS OCTOBHEIM JEPEBOM
OPHEHTHPOBAHHOTO CBA3HOTO rpada.

38. OmpeneneHuss KOpHS, IIOTOMKA BEpIUHHEL IpeaKa BEpIUMHEL, JIHCTA, KycTa
OPHUEHTHPOBAHHOTIO JIePEBa.

39. Onpenenenrie  BBICOTHI  OPHEHTHPOBAHHOTO JiepeBa, TUIYOMHBI BEPUIMHBEI Vv
OPHCHTHPOBAHHOTO ACPEBA, BBICOTHI BEPIIMHLI OPHEHTUPOBAHHOTO NEPEBA V, YPOBHS BEPIIHHbI
OPHEHTHPOBAHHOTO JIEPEBA V., !

40. Kakoe OpHEHTHpOBaHHOE JEPEBO HA3BIBACTCS Gunapuem. Kakoe Guuapmoe
OpPHEHTHPOBAHHOE AEPEBO HA3LIBAETCS IIOTHBIM,

41. Onucanwe anropurma Kpackana moCTpoeH:s MUHIMAIBHOIO OCTOBHOLO ,f;epeBa.

42. Yto Ha3BIBACTCS IUKIOMATHYECKUM GHCIOM rpaga G. UeMy paBHO |KOJNHYECTBO
(yHnaMeHTATBHLIX IUKIOB rpada G(7, E) npn nroGom GukcupoBaHHOM OCTOBHOM; nepese T =

V. E).

7. YYEBHO-METOJIUYECKOE U HHOOPMALIMOHHOE OBECHE‘IEHI/IE
ANCHUATIIIAHBI (MOJY JIST) |

a) OcHoBHas 1uTEpaTYpA. i

3apumnosa 3.P. Jlexiuu 1o JUCKPETHOH MaTeMaTHhke, MaTeMaTuueckas nom&(a: yuebHOE
nocobue.- Poccmifckuit yHuBepcuter NpyxObI HaponoB.- 120 c. 2014. — Pexum mpocryma:
http://www. iprbookshop. ru/22190. i

Jlexunu no auckperHoli martemaruke: YueGHoe mocobue / B.B. Alekcees. - M.: HUII
WHOPA-M, 2013. - 90 c.: 60x88 1/16. - (Bbicimee obpasosanue: baxamaspuar). (06105KKa)




ISBN 978-5-16-005559-6, 300 3K3. 2013. - Pexxim JIOCTyTIa:
http://znanium.com/catalog.php?bookinfo=371452;

JuckpeTHas matemaruka: YueGHoe nocobue / C.A. Kannenain. - M.: WU ®OPYM: HUI]
Wuppa-M, 2013, - 224 c.: 60x90 1/16. - (Hpo<bec¢H0Haanoe obpasoBanue). (nepemner) ISBN
978-5-8199-0304-9, 700 9K3. 2013. — Pexum JOCTyna:
http://znanium.com/catalog.php?bookinfo=376152.

0) JonmomuTe1bHAN JuTEpPaTYpa.

Ycos C.B. JluckpeTHass MaTeMaTHKa: y4eGHO-METOIMYECKOE OCOGHE. Omcx: Omckmit
rocynapcTeHnblit yHusepcurer um. C.B. Jloctoesckoro.- 60 c.2011. — Pexum JIOCTyTIa:
http://www. iprbookshop. ru/24884

Xarraptu P. JluckperHas MaremaTnka UL IPOTPaMMHUCTOB [DNEKTPOHHBIA pecypc]:
yaebHoe nocobue/ Xarraptu P.— DieKTpoH. TeKCTOBbIE NaHHbe.— M.: Texnocgepa, 2012.—
400 ¢. — Pexxum ocryna: http://www.iprbookshop.ru/12723.

Xpamosa T.B. JluckperHas MaTeMaTuka. DJIeMEHTEI TEOpHHK IpadoB: yueGHOe mocobue.-
HosocuGupek: Cubnpcekuit roc. yuusepenrer TEJICKOMMYHHKaIMH U uHpopMaTuky.- 43 ¢. 2014,
— Pexum moctyna: hitp://www. iprbookshop. ru/24270.

B) HTepHET-pecypenl.

1. 9BC « IPRbooks» - hitp://www.iprbookshop.ru/

2. OBC «Znaniumy - http://znanium.com/

3. Omexrponnas 6ubmmorexa Bal'Y - hitp://library.visu.ru/

8. MATEPHUAJIBHO-TEXHUYECKOE OBECHEYEHUE
AMCHUTIIINHBL (MOIY JIST)
[ nposenenns  aGOPATOPHBIX —3aHATHI  IIpeHA3HAYEHA ClEHHAIU3HPOBAHHAS
nabopaTopHus, IO3BONSIOIAS IPOBOUTE MYJIbTUMEIUMHEIE 3AHSTHAL
Jist  BBIMONHEHMS 1aGOpPAaTOPHEIX  paGoT HCIONB3YETCS  KJIACC KOMITBIOTEPOB, ¢
NPOrpaMMHBIM o0ecrievueHneM: sA3bIK IporpaMmupoBanus C++; Microsoft Office Word JUISI
0(hOpMIIEHHST OTYETOB.



Pabouas mporpaMma AUCHMIUIHHEL COCTaBIEHA B COOTBETCTRHY C tpeboBanusMu OT'OC BO
1o Hanpasyienuro 01.03.02 «[Ipuknaguas MaTeMaTika u HH(POpMATHKA»

PaGouyro mporpammy cocrasun gouent kad. ®ulIM. k.r.u. I opioB B.H. —cifgq/&’
(PHO, noanucs)

Penensent i

(mpexcrasurens paGotonarens) e, mupexrop 000 «DC Cepsrcy Ksacos e / o

(MecTo paGoThi, KomKHOCTb, DO, I'I(J\)Jﬂﬂeh /L*"/ /

IIporpamma paccMoTpena u 0f06peHa Ha 3aceIannu Ka(eapsl (DI/IH

IIporoxox Nel ot 03.09.2018 rona /
/A |
3aBenyromuii kadeapoit dullM ,{/ C.M. Apakensy

PaGouast nporpamma pacemotpena u onobpena Ha 3acemanHmm y4eOHO-METOUYECKOR KOMHCCHH
Hanpasienus 01.03.02 «IIpukiagnas MaTeMatyka u HHpOpMATHKEY

ITIpoToxon Nel ot 03.09.2018 roma

3asenyromuit kagenpoit GullM C.M. Apakensn

=7

(®Ho, nq,iirm%)

/

JIUCT IIEPEYTBEPKJIEHU S
PABOYEM ITPOI'PAMMBI AXCIHHATIINHBI

Pa6ouas mporpamma ogoGpera Ha y4eOHEI1 rox
IIporokon 3acenanus kadeaper Ne oT roaa

3asenyromuii kageapoit

Pa6ouas nporpamma omoGpeHa Ha y4eOHBI# rox

[Tporoxon 3acenanns kaheaprr Ne oT rojia

3asenyromuii kabenpoii

Pabouas nporpamma o106pena Ha y4eOHBIi rog

ITporoxon 3acenanus kapempsr No oT roaa

3aBenyroruit kKabenpoi




