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IEJN OCBOEHUS AUCIHUTLINHEI

[enstMu OCBOCHYS AUCITUILIMHEL (MOzmysT) ABNAIOTCS:

* (dopMHUpOBaHME y CTYIEHTOB MATeMaTHICCKOI KyIbTYPbI U PA3BUTHE JIOTHUECKOTO
MBIIICHHS

* (dopmupoBanne GpyHIAMEHTANHHBIX 3HAHMI [IpY M3YyHYCHHH BOIPOCOB TEOPETHKO-
MHOXCCTBCHHOTO OIMCAHUSI MATeMATUYCCKHX OOBEKTOB, OCHOBHBIX npobiiem
TEOPHH IrpadoB U METOIOIOTHY HCIIONB30BAHHS alrapaTa MaTeMaTHYeCKOM JIOTHKH,
COCTaBILIONINX TEOPETHIECKHTIL bynnamenT ormucanus GyHKIHOHATEHBIX CHCTEM

© o0ydYeHHE COCTABJICHHI0O MATEMATHUCCKAX MOJENCH X OCHOBHLIM METo1aM
PEIICHH 3184 TeOpH IpadoB, anreGphl IOIUKH, TEOPHY GHHAPHEIX OTHOLICHMIE 1
TEOPHU MHOYKECTB;

* o0y4eHHe PELICHHIO IPUKIA/HBIX 38149 MATEMATHYCCKIME METOJAMH, Pa3BUTUIO
CIIOCOOHOCTH TBOPYECKH I10/IXOUTE K PELICHHUIO Ipo(heCCHOHABHEIX 3a1a4.

1. MECTO JUCHUIIJINHBI B CTPYKTYPE OIOII BO

Aucuummna  «JluckpeTHAs MaTeMaTHKay OTHOCHTCS K 0a3oBoit YacTu OCHOBHOM
npodeccHonansnoii 06pasoBarenbHOM HPOTPaMMBL MOArOTOBKH OaxalaBpoB 10 HANPABICHUIO
02.03.03 «Maremaruueckoe obecreyernue u AIMMHHCTPUPOBAHHE HH(DOPMAIIMOHHBIX CHCTEM).
[T ycnermsoro usydenus RaHHON JIECIAINIAHED CTYIEHT JIOJDKEH BIANCTh 00s3aTebHLIM
MHHHMYMOM COJICPIKAHHS OCHOBHOH 00pa3oBaTe/IbHOM IIPOrpaMMB 110 MaTeMaTHKE JUIA JTAHHOTO
HANPaBJICHUS (MaTeMATHYECKOTO AHAIN38, AHATHTHYCCKON T€OMCTPHY, JIMHEHHOH anreGper).
3HATH OCHOBBI MATEMATHYECKOTO AHATH3A, alreOpbl, TEOMETPHH, COBPEMEHHBIC TeHACHINH
Pa3sBUTHS WHPOPMATHKH, BEMUCIUTCIBHON TEXHUKH M KOMIIBIOTEPHBEIX TEXHOJOIMH., YMeTh
TPUMEHATL MaTEMATHYCCKHE METO/BI ¥ BBIMHCINTEIbHYIO TEXHHKY [T PCITICHUSI TPaKTHYCCKIX
sajiad, UPOrpaMMUPOBATh HA OMHOM U3 AITOPHTMHYECKHX S3BIKOB, IIPOBOJIUTEL CPaBHUTENLHBII
AHAIM3  TIapameTpoB. BrageTe oneMenTamum  MaTemaTHmueckoro  amanmsza OCHOBaMH
AJIrOPUTMH3AIUH,

Aucnynmua GopMUpyeT 3HAHMS W HABEIKH, HEO0GXOMUMEIE B IIPAKTHYECKOH JEATEIBHOCTH
KBAIMbUIMPOBAHHOIO cremmanucta. B pamkax y4eOHOTO Ipolecca MOIKET OBITH HCMOTB30BAHA
[IpH IIOATOTOBKE BEUTYCKHON KBANH(HUKALHOHHOM PaGOTEL.

2. KOMIIETEHIWY OBYYAIOIET OCS, ®°OPMUPYEMBIE B PE3YJILTATE
OCBOEHMS JUCHUTLTHHBL (MOJLY JIsT)

Ilponecc  wW3yYeHms  MHCHHUIUIAHEL «/luckpeTnas —MaremaTMKa»  HaIpaBieH  Ha
(hopMUPOBAHHE CIIENYIONHK KOMIIETCHITHIE:

No Haspanne xommerenmnuu Wunexe
I/11

O0meKkyabpTyplbIe KOMITETEHINU (OK) _
l. | crocoGHOCTRIO TIpHMEHSTH B npodeccHonabHON JeTensHOCTH 3Hamms | OITK-2
MAaTEMATHYCCKUX OCHOB HH(OPMAaTHKI

IIpodeccHonanbupie KOMIeTEeHIUH (ITIK)

1. | roToBHOCTBIO K paspaborke MOJICITUPYIOMIUX aJITOPUTMOB U PEATM3AIAN HX I1K-3
Ha 0a3e SI3BIKOB U TAKETOB IPUKIAAHBIX IIPOTPAMM MOJIETUPOBAHHS




B pesyneTaTe H3yueHHs IUCIUILIMEEL CTYACHT IOJKCH:

3nare:

- OCHOBHBIC NOHATHS U 3aKOHBI TCOPHUH MHOMKECTB; CIIOCOODI 3aMaHII MHOMKECTB U CIIOCOOEI
OLICPHPOBAHUS C HUMH,

- CBOHCTBA OTHOINEHHIT MEIKLY DIEMEHTAMH JUCKPETHBIX MHOKECTB 1 CHUCTEM,;

- MCTOJIOJIOTHIO HCTIONE30BAHNSA anlllapaTa MaTeMaTHYECKOH JIOTHKH U CIIOCOOKI IPOBEPKH
HCTHHHOCTHU YTBEPIKICHUH;

- @IFOPUTMBI IPUBEACHHS OY/ICBEIX QYHKIHH K HOpMansHON GopMe i TOCTpOeHHUs
MHHMMAJIBHEIX (OpM;

- METOJEBL IOCTPOCHHUA 10 OYJICBOH (HYHKIIUHM MHOTOIIONMIOCHBIX KOHTAKTHBIX M GyHKIIMOHATBHEIX
CXEM;

- MCTOJEI HCCIIC/IOBAHHUSA CHCTEMEI OYJICBBIX ()YHKIIMI Ha ITOJHOTY, 3aMKHYTOCTD H HAXOMKICHHE
Oasuca;

- OCHOBHBIC ITOHATHSA U 3aKOHBI KOMOWHATOPHKY H KOMOUHATOPHEIX CXEM;

- OCHOBHEIC TIOHSATHS U CBOXCTBA I'Pa()OB U CIIOCOOI MX TPEeCTABICHHS,

- MCTOJIBI HCCIICNOBAHMS KOMIIOHEHT CBA3HOCTH Ipada, alropUTME! ONIPeCTeHAS KpaTIaiiimx
IyTeH MEXIY BepIIUHaMu rpada;

- METOXBI HCCIICIOBAHU IIyTSH M IUKIIOB B Ipadax, HaX0kAeHAE MAaKCUMAIBHOTO MOTOKA B
TPaHCIOPTHEIX CETIX;

- METOZBI PENIEHHS ONTUMUBAIIMORHEIX 33144 Ha rpadax.

- IIPAEMBI ITPOTPAMMUPOBANHSA JUTA TEPCOHANBHBIX DBM (IBM — coBMECTHMEBIX KOMIILIOTEPEX )
Ymers:

- ACCIIENOBATE OYJeBbI QYHKIMMH, TIOJLy4aTh UX OPEACTABICHUE B BHJIC (hopmyr,

- IPOU3BOAUTH MOCTPOCHUE MEHUMATBHEIX (hOpM OYIEBBIX (YHKITHIA;

- OIIPCACIIATE IIOJIHOTY U 6a3UC CHCTEMBI OyIeBBIX ()YHKITHIL:

- IPUMCHSTE OCHOBHBIC aJITOPUTMBI HCCIISNOBAHUA HEOPHEHTHPOBAHHBIX U OPHEHTHPOBAHHEIX
rpados;

- OJI30BATECA 3AKOHAMU KOMOMHATOPUKH JULT PEILCHNUS IPUKIIAIHBIX 3334,

- peruath 3a1a91 ONpee/ICHHsI MAKCUMAIBLHOTO [I0TOKA B CETSX;

- PCIIATD 3aJai OIPEACTICHUA KPAT4aillinX yTel B Harpy KeHHbIX rpadax;

- pa3paboTaTs W OTNAMUTL HPOrPaMMy HA AITOPUTMHYCCKOM S3bIKe (- Uil pealu3annu
JITOPUTMOB JUCKPETHOM MATEMATHKH.

Buapers:

- HABBIKAMH DEIICHUA MAaTCMaTHYCCKMX 33)[ad JHCKPETHON MaTeMaTHKH,

- HaBLIKAMH MCIIOJIB30BAHUS B IPOPECCHOHANHHON AEATETbHOCTH 6a30BbhIe 3HAHNS B OBJIACTH
MUCKPETHON MaTeMAaTHKY,

- METOJAMH aHajlu3a ¥ CHHTEe3a U3y9IaeMBIX ABJICHHI U IIPOIIECCOB;

- 061azaTe cocOGHOCTHIO K IPUMEHEHHIO Ha [IPAKTHKE, B TOM YHCIE YMEHUEM COCTABIIATE
MATeMaTHICCKUE MOJCIIN THIIOBEBIX IIPOPECCHOHATEHBIX 33124 ¥ HAXO/IUTD CIIOCOBH! UX peLIcHui;
HHTEPIPETUPOBATE IPODYCCCHOHAIBHBIN ((DU3UUCCKII) CMBICT ITOJNYYEHHOIO MATEMATHICCKOrO
pe3yJibTara;

4. CTPYKTYPA M COAEPKAHUE JUCLIUTLIIUHBI (MOIYJIA)
Ofwas TpyI0eMKOCTb UCIHILTHHEL COCTABIIET 6 3a4eTHRIX eaMHUIEL, 216 gacos.

Bugpr yaeGHoit paGoTl, BKatouas
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1 OpueHTHpOBaHHEIE 1] 1- - - - 36 - ni¢peaTrecTaL s
rpadsr 18 (3auer)




Hroro 1| 18 | - - - - |36 - mepearTecTanus
(3aver)
1 MHoxecTBa n 4112 | 4 2 2 - 11 4/ 50%
OTOOpAKEHHUS
2 OTHOIIeHNs 4] 35| 6 3 3 - 8 8/66%
3 Anre0pa JIOruKH 4] 6- 10| 5 5 - |16 10/50 % PEHTHHT-
10 KOHTpOJIb Neo 1
4 OneMeHTHI 41 11- | 4 2 2 - 8 4/50% peliTunr-
KOMOMHATOPHOTO 12 KOHTpONE Ne 2
aHaJIu3a
5 Teopus rpados 41 13- | 8 4 4 - 12 10/63
16
6 ONEMEHTHI TEOpHUH 41 17- | 4 2 2 - 8 4/50% peiTHHr-
KOJMMPOBaHUS 18 KOHTpOJIb Ne 3
Bceero 4| 18 [ 36| 18 18 - 63 40/55% nepeaTrecrauus
(zaver), sx3amen (45
4acoB)
Coaepxanne pasgenoB yaeGHoil AMCIHIIHHLL
Ne | Hawmmenopanue Conepixanne pasiena
n/m pazznena
JHCHATUIHHEI
1 Muoxecrsa  u | 1.1.ITousTue MHOXECTBa,  CIOCOOBI  3afaHUS  MIOJXKECTB.
0oTOOpaXxenms [onmuoxectsa. CpaBHeHHE MHOKECTSE.
1.2. Omnepauuu naj MHOXCCTBaMH. Maarpammer  Ditnepa-Benna.
Mommocts MuOKecTB. JlekapToBo IIPOU3BEICHNE MHOKECTB
2 OtHomenus 2.1. IoHsTHe oTHOWmIEHHS. Bunapueie otnomenms u crnocoGer mx
sajanud. Onepanuy Hal OHHAPHBIMEM OTHOIICHHSIMEL OGparnere
OTHOMICHUs. KoMiosumus Gunapabix
2.2, Marpuna OUHAPHEIX OTHOIICHHIL, CaoifcTBa  GUHAPHBIX
OTHOILIEHHII: pedIeKCUBHOCTD, CHMMETPHYHOCTD,
AHTHCHMMETPHUYHOCTE, TPAH3UTHBHOCTD.
2.3. Oruomenns sksuBaneHTHOCTH. Kiacch SKBUBAJICHTHOCTH U HX
CBOHCTBA. @ aKTOP-MHOKECTBO. Cucrema PasIuYHBIX
npejcraBurenel. OTHOWEHHS OpsinKa. YIIOpsIoueHHbe , IUHEHHO-
YIOPANOYCHHBIE U YACTHYHO-YITOPSIIOYCHHEIE MHOYKECTRA.,
3 Anrebpa moruku 3.1.Anrebpa BbicKkasbRanmit. [loHsITHE O BBICKa3biBaHuHU. Onepanuu
Hajn - BhICKaseBanMaMu.  QOpMYNEl  anreGpsl  BBICKA3BTRAHMIL,
PaBHOCHTBHOCTE B anrebpe BbIcKasbIRaHHMiL, Bynesa anre6pa.
3.2.  JlpoiicTBeHHOCTE B anrebpe  BBICKa3bIBaHUH.,  IIpuummm
ABOMCTBEHHOCTH ¥ 3aKOH IBOWCTBEHHOCTH. Hopmanensie hopme!
anreObper  BeickaspBanuit. JHD u KH®. Pasnoxenme (byHKIIH
anreGpbl TOTMKH 10 K TIepeMEHHBIM, CIIH® u CKH®.
3.3. Cynepriosumust byHxrmii aireOpol noruku. [TosHbIE CHETEMBbI
Gynxuuit. [orstre Gasuca. [Tomuuom Kerankuna.
3.4. 3aMKHyTBIE  KJacchl (ynxmmit.  JInnelinble  Gymkimm.
Mounoronusre  ynxmum. Teopema 0 MoHOTOHHBIX (byHKIHSIX,
Camopngoiictennsre (hyHKIIH, DyHKIHY, COXPaHSIONIHE
Kkoncrantrl 0, 1. Teopema Iocta o Gyrxnuonamsoif motHOTE.
3.5. P-K cxemHI u cxemsl u3 (DyHKIMOHANBHBIX s7eMenToB. 3amata
CHHTC3a,  3ala4a aHanusa W 3ajava  ympouenus PKC.
OpHopaspsnHELi u MHOTOpPaspsAHEIA JBOMYHBIH CyMMAaTOp.
4 | DiemenTsI 4.1. Knaccupuxarus KOMOWHATOPHBIX 3a7a4 u XapaKTePUCTHKA KX
KOMOMHATOPHOTO | OCHOBHBIX THIOB. OCHOBHEIC IIpaBuiia KOMOHHATOPUKH, OCHOBHEIC
agamza KOMOWHATOpHEIE  KoHbHTyparumu:

pasMenieHn, COYCTaHUsI,




COUCTaHHUs, NCPECTAHOBKM. Pa3buenus, Merox BrimodyeHuil u
HCKJIIOYECHUH,

4.2. buuom HeloToHa, OHHOMUAIBHBIE KO3 UIHEHTEL,
TpeyroibHUK ITackarss. MeTo BKIIOUCHHI U UCKIIFOYEHHI.

Teopus rpagos 5.1. OcHosHBle ompenenenus: rpad, YacTHYHBI rpag,
moarpad. CnocoGsl 3amanns. CremeHyM Beprumd, Teopema
Oiiiepa o cymme cremeneit. [TyTs, IIPOCTOH IIyTh, HEIb, KOHTYD,
UK. CBA3HOCTH, CHIILHAS CBA3HOCTS.,

5.2. Ilmanapusie rpadsi Teopema o ToM, uto K5 n Ks3
neranaphbl.  Teopema  Ilontpsrnna-Kypatosekoro  (6Ges
AokasarebCTea). Kpurepnit mnamaproctn. Packpacka rpada.
XpomaTnueckoe yncsio rpada.

5.3. DHIEpOBSHI M TI'aMUIBTOHOBLI rpader. Heobxojumele u
AOCTaTO4HBIE YCIOBHUS. 3a7aua HOMCKA TaMIJIBTOHOBA [(MKJA B
rpade. [[BynonbsHbIe rpadbL.

5.4. Ocrosel rpatda. Hanmensmmit octos. CpoiicTra JICPEBBEB.
JluCKpeTHBIC SKCTpeMaBHBIE 3alIauH, AIITOPUTM HaXO0XKIEHUS
MHUHUMATLHOTO  OCHOBHOTO  zAepeBa. ANTOpHTM  JleHKCTpEI
HaxXOXACHU JIepeBa  KpaT4adllinX pacCTOSHUN., AJTOpHTM
Qriolina HAXOXICHUS MATPHUIIBL KpaT4aflliux pacCTOSHUMA.

OneMenTsI Teopur | 6.1. Kommposanue Kak croco6 mpeicTaBieHns HUH(OPMAIINH,
KOOUPOBAHUS Komuposanue u nexonmposanue, Anpasutnoe KOAUPOBAHHUE.
HocTaTovnkrit NpHU3HAK B3aUMHOM OJTHO3HAYHOCTH
al(aBUTHOTO KOIMPOBAHUSI

6.2.0nTuMmansHoe KOJIUpOBaHUe, Ilomexoycroiiunsoe
Konuposanue. KonampoBaHme ¢ MCHpaBIEHHEM  OIMUGOK.
Kiaccupuxaums ommnbox. BosmoxuocTs HCIIPABJICHUS omn6ord
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Copepsranne maGopaTopusix pador
MogenupoBarue orepanu «rnepeceueHue s JBYX YMCIIOBEIX MHOIKECTR.
MoesmipoBarue OCHOBHEIX ONEpaIHil [UIsl IBYX YHCIIOBBIX MHOIKECTE.
Hoctpoenue MaTpuibr GUHAPHEIX OTHOMIEHHUIT,
[eneparnus pasmemenuii.
Brruucnenue uncna cogeranuii.
IlocTpoenue TaGIUITBI UCTHHIOCTH.
[Toctpoerne CIIH® u CKHO.
Wcenenosanme cucremsl GyHKIumit Ha IIOJIHOTY.
Mupumusarust 6ynesbIx GpyHKIUE MeTOIOM xapt Kapwo.

10. HaxozxzieHue 0cTOBa MHHMMAIBHOTO Beca 10 anroput™y IIpuma-Kpackana.
11. Packpacka Bepumn rpada.

12. IBynonsHbIe rpadel.

13. Haxoxaenue kpaTyatiimmx MapipyToB 1o anroputmy Oopa-bemnmvana.
14. Haxox/ieHue kpaTyaiinmx MapupyTos 1o anroput™y JleHKcTpEL.

15. Haxosxnenue siinepona nukiia B HEOPUEHTHPOBAHHOM rpade.

16. IocTpoenue koxa, 61IU3KOTO K ontuMansHOMy. AnroputM ®ano.

17. Konuposanwue o Xaddmany.

18. Iloctpoenue Gunaproro koxa I'pes.

ConeprxaHye IpaKTHYeCKMX 3aHATHI
1. Onepanuu Hax MHOMECTBaMH, Huarpammer Ditnepa-Benna., Viporenue BBEIPAXKCHUM

HaJ MHOMCCTBAMH C UCITOJIL30BAHHUEM OCHOBHBIX TOXIOCCTB a_nre6p51 MHOXCCTB.

2. Onepanuyu HaJ{ HCUETKAME MHOXKECTBAMM M WX CBONCTBA, Onpenenenue paccTosHUM

MCEXIOY HCUCTKUMU MHOXKECTBAMHU.



3. JleKapTOBO TIPOM3BENCHHE MHOMKECTB. Buuapnsie orHomenus.  3amch OUHAPHBIX
OTHOIIECHHH ¢ IIOMOIIBIO CHELHAIBHON MATEMATHYECKOM CHMBOJHKLL Onpenenenre croicTa
OUHAPHBIX OTHOLICHUH 1 MX TIPUHAIIEKHOCTH K CHICHUAIBHBIM THITAM OUHAPHBIX OTHOIIEHUM,

4. Heuerkne otHowenus. Ouepaumum Ham HEUeTKHAME otHomeHuAMU. Kommosunuu
HCYETKUX OTHOWICHHA. Onpesenienne CBOUCTB HEUETKUX OTHOLICHWH M HX IPUAHALIIEIKHOCTH K
CIIEUUAIBHBIM HEYETKUM OTHOLICHHSIM.

5. IlpaBuia cyMMbl B IpOM3BEACHHS. lpunnun Brmodenus u nckmodeHns., PasMermenns u
nepectanoBku. Coveranus. burom HerotoHa, CBOMCTBA GHHOMUAIBHEIX K03 durEenTOB,

6. Omnepanuy Hajg BBICKA3BIBAHUAMI, ®opMynel anreOpsl  BRICKA3BIBAHHIN, TaGIHIIb!
MCTHHHOCTH. ~ OKBUBANCHTHOCTS  (opMyd.  OCHOBHEIE  SKBHBAJIEHTHOCTI. [punmwn
JBOMCTBEHHOCTH. PaBHOCHIIBHEIE IPeoGpasoBanms bopmyir.

7. Tabmuynoe ¥ aAHATUTHYECKOS 3amaHue Oynesbix (yskimit. Peanusamms ¢Gynkmit
(opmynamu. Ilpexncrabienue Gynxumit CJIHO® u CKHO. Baxwueitmme 3aMKHYTBIE KJ1aCChI
Oynesrix ¢ynxumii. ITommaom JKerankuma. OyHKUMOHANBHAS [ONHOTA. IIpOREpKa ONHOTHL,
Kputepuit [Tocta GpyuxnuonassHo DOTHOTEL

9. OCHOBHEIE LOHATHS —TEOPHH rpadgos.  Tumsl rpados. [Moxrpader. Marpuunoe
1peacrasacEue  rpados. Onepanuu  man rpadamu. [loctpoenne rpadoBeIXx Momeneit
QJIEKTPUUYCCKUX U KOMMYTAIIHOHHEIX CXEM.

10. Merpuyeckue xapakrepucTHKH rpada. Onpejenenne Lentpa, pajmyca, aUaMerpa,
MenuaHsl rpada. Perenne MUHIMAaKCHEIX 38134 pasMeImeHs,

11. JIOCTHXXHMOCTE M CBS3HOCTE. OnpenencHre KOMIOHEHT CBA3HOCTH HeoprpaoB u
CHJIBHBIX KOMIIOHEHT Oprpados.

12. Jlepesss: OCHOBHEIE ITOHSITHS. Hoctpoenne ocroBHBIX aepeBbes rpada c
HCIOJIb3OBAHNEM IIOMCKA B IMYOHHY M IIHPHHY. AJTOPHTMEI Kpackana u Ilpuma moctpoemus
KpaTJalIllero OCTOBa B3BEIICHHOTo Tpada. 3agaum OIIpEJIENCHUS KpPAT4AKIINX OCTOBOB B
TOIIOJIOIMYECKOM IIPOCKTUPOBAHNH.

13. ITocTpoenne Matpun GyHaMEHTAILHBIX HHKIOB 1 paspesos rpada..

14. O6xomer rpada. Ompenencuue OHIEPOBLIX M TaMUJILTOHOBBIX IIHKJIOB rpada u
HCIIONB3OBAHNE JAHHBIX 3a/1a4 B NPWIOKCHUsIX. PelmeHme 3amagn KOMMMBOSKEPA M €ro
IPUKIIAHOE 3HAYCHHE.

15. Anroputmer packpackn rpada. Penenme IIPUKJIAZHBIX 3a/1a4, CBOJISAINKXCS K 3a/1aue O
packpacke.

16. Onpenenenne xparwaiimmx myreii B rpadgax. Pemrenwe 3amau  Ha HCIONB3ORAHEC
anroputMos Jledxerpst, @opaa u Oioiina,

17. Anropurm ®opna-Dankepcona ONpEeACICHHS MAKCUMAIEHOTO ITOTOKA B TPAHCIIOPTHOM!
CETH.

18. Onrumanbroe komuposanwe. Iomexoycroitansoe koampoBaHwue. Konuposanue c
ucrpasienueM omubdox. Kimaccupuxamus ommbox.

S. OBPA3OBATEJIbHBIE TEXHOJIOT'H
Ilpu mnpoBejxeHMu JIEKOMOHHBIX  3aHATHI OPUMEHSIETCS  KJIACCHYUECKUM  ITOAXOM
IIPCMIOAHECEHUsT yUeOHOro MaTepHald, Npeoaratomyil OPOOJIEMHYIO IOCTAHOBKY 3amad u
IIEPEX0/] K PACCMOTPEHHIO METOIOB MX PENICHUS,

Pexomendyemes:  VIcmonb3oBaHme MymbTHMe/HITHBIX IPE3CHTAlMM 110 ps/ly TeM BO Bpems
mexiuit.  IlpeseHTamuss MO3BOJNSET XOpPOIIO WUTIOCTPUPOBATE  JIEKIMIO, AEMOHCTPUPOBATE
LOBeACHUC (QyHKUMIH, BH3yaJM3HPOBATH METO/ IIOCTPOCHUSI TIOBEPXHOCTEH M T.J. DB TeueHue
JICKOHK  IPETIOAABATCIIb IIOCTOSHHO BENCT JHAOT CO CTYNEHTAMHM, 3a1aBas M OTReuas Ha
BOIIPOCHI.

ITpu nposegenmm JaGopatopHoro NPAKTHKYMa HEOOXOIUMO CO3/ATh YCIOBHS IS
MAKCHMAJIGHO CAMOCTOATENIBHOIO BBITONIHCHHUS 1a00paTOpHEIX paGoT. [Tosromy mpu IIPOBEJICHUH
11ab0paTOPHOTO 3aHATHSI IPETIOAABATENIO PEKOMEHAYETCS:



1. Iposectn 9KCIpecc-01poc (YCTHO HIIM B TECTOBOL dbopmMe) mo Teopermueckomy MaTepuay,
HEOOXOAMMOMY ISt BBIONHEHHS PAGOTEL (c o1eHKOM). ’
2. TlpoBepUTH IUIAHBI BHIIOTHEHHS 1a00pPaTOPHBIX PaboT, TTOATOTOBICHHBIH CTYZEHTOM noMa (c
OIIEHKOH),
. Onenutsb paboTy cTyneHTa B n1ab0paTOPHH ¥ MOMyYeHHbIe UM JAHHbIE (omenka).
4. TIpoBepuTE ¥ BEICTABUTE OILICHKY 3a OTYET.

JIroGas nabopaTopHas paGoTa ZOMKHA BKIFOYATE IyGOKYr0 CaMOCTOSTENBHYIO IpopaboTKy
TCOPETUHCCKOro Marepyana, U3yqeHHe METONUK IPOBEICHHS U IUIAHUPOBAaHHE 3KCIEPHMCHTA,
OCBOCHHE H3MCPUTELHBIX CPEICTB, 00PabOTKY M HHTEPHPETAIIHIO OKCIHEPHUMEHTANBHBIX JIAHHBIX.
Ilpu aTOM YacTb paGoT MOXET He HOCHTH 0GA3ATEILHLI XapakTep, & BBIIOIHATHECS B PaMKax
CAMOCTOATENILHON paboThl IO Kypcy. B psx pabor nemecoobpasHO BKIOUHTE paszensl ¢
AOIOIHUTCIBHEIMA JNIEMEHTAMY HAYYHBIX HCCIIGIOBAHHA, KOTOpPBIE MOTPeOYIOT yriIybieHHO
CaMOCTOATENBHOM MPOPAGOTKH TEOPETHICCKOTO MATEPHANIA.
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6. OHEHOYHBIE CPEJICTBA JIJIsI TEKYIIET'O KOHTPOJIS YCIIEBAEMOCTU,
ITPOMEKYTOYHO ATTECTAIIMH 110 UTOT'AM OQCBOEHMUSI ANCHOUIINHBI U
YYEBHO-METOAUYECKOE OBECIEYEHUE CAMOCTOSATEJIBHOM PABOTHI
CTYJAEHTOB

cemecrp 1:

a) IpHMepHbIe 33/1aHHUS/BONPOCHI 110 IIEpeaATTeCTAIHH (3agery):

1. Onpenenenwue sitnepopa wuka, stneposa rpada. Teopema Ditepa juts OpPHEHTHPOBAH-
HOTO rpad o (6e3 JokasaTenscTsa).

2, Onmcanue peKypcHBHOTO alI'OPUTMA IIOCTPOCHUS dHIIEpPOBa IHKJIA.

3. Ommcanne anropurma HeHKCTPEl HAXOXIEHUS MUHMMAILHOLO IIyTH MEXKAY IBYMS
TTPOH3BOJILHBIME BEPIIMHAMY B HATPY)KEHHOM OpPHEHTHPOBAHEOM rpade.

4. Onmcanre anroput™a ®opna — BemiMaHa HaxoxmeHUs MHHMMANLHOTO MOYTH B
B3BCHICHHOM OPHEHTHPOBAHHOM rpade.

5. OnpenenieHne OpHEHTHPOBAHEOTO AcpeBa, jeca. UTO HA3LIBAETCS OCTOBHBIM JEPEBOM
OPHEHTHPOBAHHOIO CBA3HOTO Tpada.

6. OnpeneneHUs KOPHS, NOTOMKa BEPIIMHEL, [PEAKAa BEPUIMHELIL, JIMCTa, KycTa
OPHEHTHPOBAHHOI'O JIEPEBA.

7. Ompenenenne  BBICOTHI OPUCHTHPOBAHHOIO  JiepeBa, INYOHHBI  BEPIUMHLI v
OPUCHTUPOBAHHOIO JEPEBA, BHICOTHI BEPITHHEI OPHCHTHPOBAHHOIO JEPEBA V, YPOBHS BEPIIHHEI
OPHEHTHUPOBAHHOTO JICPEBA V.

8. Kakoe opuentupoBanmoe ACPCBO  Ha3blBacTcad  OmHapHEIM. Kakoe fuHapHOE
OPUCHTHPOBAHHOE JIEPEBO HA3LIBAETCS TIOJIHBIM.

9. Omnmcanue anroputMa Kpackana IIOCTPOCHUSI MEHUMAIIBHOTO OCTOBHOTO JIepeBa.

10. UTo Ha3RIBACTCH LUKIOMATHYECKHM YHCIIOM rpapa G. UeMy paBHO KOIHYCCTBO
(pyHIaMEHTANBHBIX LUKIIOB rpada G(¥, E) npu mobom (puKCHPOBAHHOM OCTOBHOM nepese 1 =
(V. E’). :

0) mpumepubIe 3aaHUsI/BOIIPOCH ATsI CAMOCTOSITEILHOM PAGOTHI CTY/IeHTA:

1. Onpenenenne sitmeposa LHKIa, sitiieposa rpada. Teopema Oiitnepa mia OPUCHTHUPORAH-

noro rpaos (Ge3 noxasarenscrsa).

2. OnmcaHue peKypeUBHOTO AlI'OPUTMA IIOCTPOCHUS SiiJIepoBa IUKIIA,

3. Onucanme anropurma JeHKCTpEl HaXOXIEHNS MUHMMATBHOTO IYTA MEXIY IByMs
IPOHSBOEHEIMA BEPIIMHAME B HATPYIKCHHOM OPHEHTHPOBAHHOM rpade.

4. Onmcanne anropuT™Ma Qopra —~ BemiMaHa HaXOX/ICHHS MHHEMATLHOTO IyTH B
B3BCIICHHOM OPHEHTHPOBAHHOM I'pade.

5. OnpeneneHne OpUEHTHPOBAHHOTO AepeBa, sieca. YTO HA3BIBACTCS OCTOBHEIM JEDEBOM
OPHEHTHPOBAHHOI'O CBA3HOTO rpada.



0. OmpeneneHust KOpHS, mOTOMKa BCPIIHHBL, MNPEJKA BEPIIMHEI, JIMCTA, KycTa
OPHEHTUPOBAHHOTO JEPEBa.

7. Ompenenerne  BBICOTHI OPHCHTHPOBAHHOTO ~ 1IepeBa,  IMIyOUHBI  BEPUIHHBI v
OPHCHTHPOBAHHOIO AEPEBA, BHICOTHI BEPINHHEI OPHEHTHPOBAHHOTO JiepeBa v, YpOBHS BEPIIHHEI
OPHEHTHPOBAHHOTO JIEPEBA V.

8. Kakoe opuentupopanmoe ACPCBO  HaspiBaeTcs  OmHapueiM. Kakoe GuuapHoe
OPHCHTHPOBAHHOE JIEPEBO HA3LIBACTCS TTOJTHEIM.,

9. Onmcanue anroputma Kpackana IIOCTPOCHNUS MHHUMATEHOIO OCTOBHOTO JIEpeRa.

10. HTO Ha3HIBACTCS LWHMKIOMATHYECKHM YHCIIOM rpadga G. UeMy paBHO KOIHYeCTBO
GynmaMenTanbHBIX MUKIOB rpada G(V, E) upu mobom ¢uxcupoBannoM ocToBHOM nepepe T =

v, E).

cemectp 4:

) BONPOCHI PeHTHHI-KOHTPOJIS:

Ha pefitunr-kouTpons crymentam IIPE/IararoTes 3a1a4d 0 IPOHIEHHBIM TEMAM.
BapuanTe 3aganmi:

pelTHHr-KOHTpOJL No 1

1. Taner MHOecTBa A= {1,3,5,7} n B={2,3,4,7,8}. Haiitu
AUB, ANB, A\ B, B\ 4, AAB

2. Jlna muoxectea B 3aganus 1 HaliTH Bee ero IIOMHO>KECTBA.
3. Jlokasats paBeHCTBA:
(4AB)AC = AA(BAC) | (A\(BNC) =(A\B)U(A\C).
Hapucosars guarpammer Boenna, HHTEPIPETUPYIONINE NOKa3aHHBIE PABEHCTRA.

4. VmeeTcs MaTepus 5 pasimusbx MEeToB. CKOIBKO Pa3IMYHBIX TPEXIONOCHEIX (hIIaron
MOJXHO CO3/1aTh ?

S. Vmeercs 12 pasmuanbIx mucker. CKOIBKO CIHOCO00B 3aIOTHEHUS KOPOOKH I AHUCKET C
6-10 OTCEKaMu, eci B KOPOOKY MBI yKIIaJBIBaeM a) 6 IUCKET N3 uMeromuxcs, 0) 4 aucKeTs u3
MMCIOIUXCA ? (PACIIONOXKEHHE AUCKET B KOPOGKe CYLIECTBEHHO).

6. Jlarb! MHOXeCTBA A= {2,3,4,6} uB={1,2,4,7,8}. Haiitn
AUB, ANB, A\B, B\ 4, AAB

7. s muoxecrsa B samanus 6 maitty Bce ero TIOJIMHOKECTRA.,
8. JlokasaTr pasencTBa:

(ANB)YAANC)= AN(BAC), A\(A\B)=ANB

Hapucosats suarpavMmer Beerna, HHTCPIPETUPYIOLINE NOKa3aHHbBIC PABCHCTBRA.

PeHTHHI-KOHTPOJIL Ne 2

9. Umeercs 5 paznmuanbIx mucem, 8 PAa3MIYHBIX KOHBEPTOB U 6 pa3IHYHBIX MapoK. CKOIBKO
BapUaNTOB 3aIIaKOBKH IIHCEM TI0 OHOMY B KOHBET, IPOMApKUPOBAHHBIN OHOM M3 HMEIOIIMXCS
Mapok?

10. Nmeeres 16 pasmuymbIx [UCKOB ¢ uHOpManelt u Goke ¢ 8-f0 oTcexamu. CKOJBKO
CIIoco60B HAMONHEHUS GOKea &) 8-10 AUCKAME 13 UMEIOIIIXCS, 6) 5-10 NHCKaMH M3 UMEIOIUXCs?
(pacnonoxenue AUCKOB B Goxce CYIIIECTBEHHO).

11. . Haiitu oGmacts onpezencHus, 06acTs snaveHud, R , R.R, R.R'l, RTR JUTS
OTHOWeHHs R={<x, y>| X,y € Du x+y < 0}, rme D — MHOMECTBO ACiCTBITEMBHEIX YHCes,

12, 6. Haiitu o6nacts OIpeJeNIeHus, 00acTh 3HAYEHUI, R'l, R.R, R.R'l, R'R g
otHoweHns R={<x, y>| X,y € [-n/2, n/2] u y 2 sin x}.

13. 7. JlokazaTh, 4TO AJIT JIIOGBIX OMHAPHBIX OTHONICHUH

(R] U Rz)-l = Rl-l U Rz.l



14. 8. Jlokasars, uro ecim oTHOWIEHUS R; 1 R, PeIEKCHBHEL TO pe(ICKCHBHEI U
OTHOIICHES:

RiURy, RiNRy, R R R,

15. 9. Ha MmuoxectBax N u NxN onpenenum Ry, crneayrommm obpazom: <a,b> € R,, &
(a-b) nemures Ha m (m>0). Jloxasars, uto Ry SIBIISIETCS OTHOIEHEM SKBUBATEHTHOCTH.,
16. 10. Y3 ropona A B ropox B Bezer 5 Aopor, a u3 ropona B B ropox C — 4 noporu.

Cxonbko 1ryTeit mpoxomsmmx 4yepes B, Bener uz A B C?

peATHHT-KOHTPOJIE No 3

17. 11. B 6ubimoteke 5 yueGuukon TCOMETPHH, 7 — TPUTOHOMETPHH, 4- anreGpbL.
CKOJIBKO OJIHBIX KOMILIEKTOB Y4eGHUKOB MOXHO cocTaBuTh? (Bee BK3EMIUISIPEI CYUTAIOTCS
PasIMYHBIMHU).

18. 12. Cxombko cr10¢0608 pasnoxuts 10 ouHAKOBLIX MOHCT IO ABYM KapMaHaM?
19. 13. Ckompko c11oco6os paznoxuts 10 0IMHAKOBEIX MOHET 110 TPEeM KapMaHaM Tak,
4TOOBI HU O/IUH U3 KAPMAHOB He GBLI mycTbiv?
20. [loctpours CKH® ¢ynxrmm, 3ananmoit bopmyioit
Tp,2)=((Fy = D)/(7x) > (y@ 2).
21. Hocrpours CIH® dyrknuy, 3anagm0i CTOJIOLIOM 3HAYEHUI
S(x,y.2) = (1,1,0,1,0,0,1,0).
22, IMoctpouts nonurom Xerankuna ms GyHKIMY H3 11. 20
23. ITo ucxonmoit matpurie emesxnoctu M IOCTPOUTE YepPTEK rpada, COCTABUTE

MaTpuILy nanuaeaTHocTH 1 7 crmcox pebep.

[0 1 -1 00 1]
-1 0 1 10 0
ol -1 0 010
0 -1 0 0 1
0 0 -1 -1 1 0
-1 0 0 1 0 0]

0) 9K3aMenaANHOHHEIE BONPOCHI 10 THCHUILINTE:

1. Onpenenenvst MuOXeCTBS, Irycroro muoxxecrsa. Kpanroprer. IlogmuoxecTBa. CrnocoGEI
3aJlaHusl MHOKECTB.

2. Koneunsle 1 6€CKOHEYHDIE MHOKECTEA. MomHocTs MHOXECTBA.

3. Onepanuu Hag MHOXCCTBAMH. Huarpammer Benna.

4. JlekapToBO IpOU3BeNCHHE MHOJKCECTB, ICKapTOB KBaZpaT HPOU3BOJLHOTO MHOYKECTRA.
[pueecty npumeprlr.  3anmcars GOpMYINEL, BEIp@KAIOIIHE YHCIO DIIEMEHTOB JleKapToBa
NPOU3BENCHUS U IEKapTOBa KBaparTa.

5. Ilonarre 06 otobpaxenuw. O6pasbl 1 1poo6pa3ssl ¥ UX CBONCTEA. OCHOBHBIE THIIEI
otobpaxenuif. KoMrosumnus OTOOpaXKEHMiA. ACCOIMATHBHOCTS KoMmosunuy.  Kommosuius
OAHOTHIHBIX oToOpaxeHnit. O6GpaTEMocTh U ONIHOCTOPOHHAS  obpatuMocTs.  Kpurepuu
0OPaTUMOCTH U OJIHOCTOPOHHEH obpaTtuMocTH.

6. MHOTOMECTHEIE OTHOIIEHHS, Bynesrl omepanmu man ortHomeHMSIMH, byneBa anreGpa
OTHOINECHUH. By/IeBEI MATPUIIBI U OTHOMICHHS Ha KOHEUHEIX MHOXXECTaBAaX.

7. bunapusie oTHomeHms. Croicrea OMHapHBIX  OTHOIICHHIL: pedrexcuBHOCTS,
CAMMCTPHYHOCTD, AHTHCHMMETPUYHOCTD, TPAH3UTHBHOCTD.



8. OTHOmIeHMs 3KBHBaNEHTHOCTH. KJaccen: SKBUBAJICHTHOCTH M MX cBolcTBa. MDaktop-
MHOXECTBO. OTHOIIEHUS MOPAIKA. YIOpsAIOUeHHbIe, JIMHEHNO-YIOPSIOYCHEbIE H YACTHUHO-
YIIOPATOYECHHbIC MHOYKECTRA.

9. BhICKa3BIBaHMS M ONIEPAIIHH HAl HEMH. Tabnuna uerunnOCTH.

10. QopMyIIbI anreGpel BEICKA3HBAHMEL. PaBHOCHIBHOCTS opmyir. Teopema o
PaBHOCHIILHOHN TTOACTAHOBKE,

11. PaBrocubHBIC Ipe0GpazoBanms dbopmymn. OcHoBHEIE paBHOCHIIBHOCTH.

12. JlemMMa 0 umCIIe CIIOB CIIOB JJIMHBEI M B andasuTe U3 r 6YKB.

13. Panr (opmynsr. PasnocmisrocTs opmyn u GyseBbix popmyt (Teopema),

14. JBoticTBennoCTS B anreGpe moruku, 3aKom ABOMCTBEHHOCTH (TeopeMa).

15. OO6umit npuHIKD (BOHCTBEHHOCTH (Teopema).

16. Ipuriun jpolicTBenHOCTH 1S GYiIeBBIX (bopmyn (Teopema).

17. Dyuxuun anreGpsl JIOTHKH. 3a1a0ue ynxmun popmynoit. Hopmansusie (b opmErI.
AJITOPHTMEI IIOCTPOEHHMS COBEPLICHHBIX HO PMAaNIBHLIX (hOpM.

18. Teopema o pasnoxennu Gpyuxnun aJreOpBI JIOTUKH T10 EPEMEHHDIM.

19. Teopema o coBepurenHO# TU3LOUKTHBHOM HOPMAIIBHOH (opMe 1 COBEpIIeHHOM
KOHBIOHKTHBHOM HOpPMaIbHOM (opMe.

20. [Tonneie cuctemer hynxmumit, Hpumeprr monnex cucrem Qymxumit (c
NOKAa3aTeIbCTBOM ITIOJTHOTEL).

21. 3aMIIHyThIe KIIaCCH! (yHKIHiT aJIreOphI JIOTUKH.

22, Kiaccrr pynxumit, coxpausromux moip u eannuLy. TeopeMe! o 3aMKkHyTOCTH

KkiaccoB Po u Py. Teopema o dyrxmum He coxpansromneif Hous. Teopema o hynxnum, ne
COXPaHSIOIIEH eNUHuUILY,

23. Kiacc camozBoitcTBeHHBIX Gynxmuit. Teopema o 3aMKHyTOCTH Kiacca S. Teopema
0 HECAMOABOWCTBEHHON (yHKITHH.

24, Krnacc MOHOTOHHEIX (yHKIH. Teopema o 3amkayTOCTH KITace M. Teopema o
HEMOHOTOHHOM pyHKIMH.

25. Honunom XKerankuna. Teopema o IIPCACTABICHUH QYHKIMH B BUJIE TOJIHHOMA
XKerankuna.

26. Knace nmuneitapix gpyHxmmit. Teopema o samknyTOCTH Knace L. Teopema o
HCIHHEWHOH hyRKIMY,

27. Teopema ITocra o yHKIHOHATEHOIM TOMHOTE anreOpeI JIOTUKA.

28. IlepecTanoBKY M NOACTAHOBK. DopMyia Uit BEIYHCIICHAS YHC/Ia IIEPECTAHOBOK.

29. Pasmemenns. opMyna qis BEMECTEHNS rc/a pasMenIeHuii.

30. Coueranust. Qopmyia 115 BEIMHCICHHS THCIa COYETaHHIA.

31. Pasbuenns. ®opmyima m1st BEMHCIERYS Yrca pa3OueHwit,

32. Mertox BKmOUeHUit U BCKITIOYCHMI], .

33. Ornpenenenus rpados, X mpejcTaBIeHIs. Martpuner cmexHOCTH ¥ HHUMACHITHIE,

Msomopdusm rpados.

34. [pocretiumie T rpad)oB: MONMHELE, ABYOJIBHEIE, peryJisipHEIe U ap.Oneparuu
O0BEMHENNS, COCMHEHNS, IOIIOTHEHNS,

35 . MapuipyTe1, temu, IpocThie Hend, muKisl. CBI3HOCTE rpada.

36. Teopema o umcite peGep B rpade u ee ciaeacTRHe.

37. OitnepoBsl rpadsr. Jlemma o CYWIECTBOBAHUHY LIUKJIA B Tpade.

38. Teopema 0 HEOGXOMUMBIX M IOCTATOYHEIX YCIIOBUSIX Tpada OBITh SHIEPOBEIM.

39. [ocrpoenwe sitnepora mukia (aroput™ @nepn).

40. Oprpadsr. OpmapmpyTs! , OpHemHy, OpuuKIbL CBs3HOCTE oprpados. Teopema mwis
BUIIEPOBEIX oprpadoB.

41. I'aMHIIBTOHOBEI rpader. Teopema JTupaxa.

42. Ilepebst 1 ux cBolictea. OcTOBHOE ACPEBO, MUKIMIECKUI paHT rpada.

43. Pasniensronee MHOXKECTRO, paspes, Moct. Anropurm Kpackaa.



44. Imockue 1 nnaHapHEIe rpadsr. I'omeomophrocTs rpaoB.TeopeMbl 0 HEOOXOMUMBIX I
AOCTATOYHBIX yCIIOBUSX ILIAHAPHOCTH Ipados.
45. Teopema Diitepa 0 cOOTHOIEHNH unc/a rpaneld, peGep u BepmmH B rpade. Ee
obo0uenue
Ha HECBSA3HBIE rpaf)bl.
46. Teopemsl 0 cBOCTBAX IUIaHapHBIX TpadoB: yncie pebep, cremnenu BEpUINH,
47. Packpacka BepIurH B rpade. XpoMaruueckoe unco. Packpacka npocreitmux timos
rpagos.,
48. Teopema 0 packpacke IPOM3BOIEHOLO rpada. Teopema o packpacke IUIAHAPHOTO rpada.
49. HaxoxxIIeHre XpoMaTHYeCKoro 9uca AL IPOU3BOJIBHOTO Tpada.
50. Anroprt™ [leiikeTpsr.
51. Onpenenenue 0TOKA B CETH. IIpocroe cevenve u BenmumMHa ero OTOKA, Teopema
Qopna,
Qankepcona.
52. ANTOPUTM HaXOXICHUS MAKCHMATBLHOTO IOTOKA B CETH.
53. AndasutHoe Kopuposanue. OMHO3HAYHOCTE KOJUPOBAHMI.
54. CaoiicTBo npeduxca. Teopema.
55. HeTpuBHansHOE pasnoxkeHne KOJIOB B cxeMe KOIMPOBaHUS. AJIFOPUTM IIPOBEPKU
KOJAWPOBAaHHS Ha OJHO3HAYHOCTb.
56. Hepasencrso Maxmumnana. Teopema.
57. TeopeMa 0 CymIECTBOBAHMH B3aHMHO OZIHO3HAYHOI'0 KOMUPOBAHHUS, 00T AAIONIErO
CBOHMCTBOM Ipedhukca.
58. IomsTre 0 KOZAX ¢ MUHHMANBHOM H3GETOUHOCTEO,
59. JlepeBo B3auMHO OHO3ZHAYHOTO KOIUPOBaHUS 1 OLIEPAIIMY Ha HEM.,
60. Hacpimennoe u npuseennoe komoBs1e JIEPEBbS.
61. AITOPHTM ITOCTPOEHUS KOMA ¢ MUHUMAIEHOMN U30BITOYHOCTBIO.

B) BONIPOCHI [JISI CAMOCTONTE/IELHO paboThr:

1. Croco6el 3amanms MHOKECTE.

2. OcCHOBHBIC OmEpamUH HaJl MHOKCCTBAMIL Huarpammel  Diinepa-Benna. Croiictsa
OlLI€panyi HaJ MHOXKECTBAMH,

3. TIloHsrtHe pazbuenus u IIOKPBITHS MHOXKECTBA.,

4. Ompenenenne mpsiMoro TIPOMSBE/ICHIS MHOKECTB. Bhramenenne mommocTs mpsmoro
POUSBENCHHSA KOHETHBIX MHOXECTB. MOIHOCTH KOTOPBIX H3BECTHEL

5. llomatHe GUHAPHOTO OTHOIIGHMS. [lpumeps! GUHAPHBIX OTHOIICHHUIL, Anroputm
TIOCTPOCHHS MaTPHITEI OTHOIIICHH

6. Kaxue oTHOMmEHHs HazBBaOT PeQIIEKCHBHEIMHU, CHMMETPHYHBIME I TPaH3UTHBHBIMH,
OcoGennocTr MaTpyIIb OTHOIIEHHE TS TAKHX OTHOIIICHHIA,

7. TlonaTHe OTHOINEHHS SKBUBATCHTHOCTH. HIpumeps! oTHOIIEHNI SKBHBANCHTHOCTH. UTo
HA3BIBACTCA KIACCOM IKBHBAIICHTHOCTH, CHCTEMOM KIIACCOB DKBHBAIEHTHOCTEL. CsolicTBa Kmaccos
OKBUBAJICHTHOCTH,

8. TlonaTue oTHOmenws mOpsIKa. Iprmepsr otHOIIERHMI TIOpsKa.

9. IlonaTne 3aMBIKAHUS OTHOMICHHS. AJITOPUTM TPAaH3UTHBHOTO 3aMBIKAHUS (asropuT™
Yopasa).

21. Iomnarne anreGpsr morukw, byHKIMM anreGprr orukwy, IIpaBmia moctpoeHus TaGuIEL
HCTHHHOCTH M KapThl Kapro.

22. Tlonstue QGopmyrsr anreOpel IOrUKd. VHapHEIE u OWHApHBIE JIOTHYECKHE ONepaIHH.
[Iproputer normueckux oneparmii.

23. Tlonarne sementapuoi AUSBIONKONN (KOHBIOHKIMH) (DOPMYIT, MHU3BIOHKTHBHON M
KOHBIOHKTHBHOM HOPMAabHOM (popmoit.

24. Tloustue CJITHD (CKH®). Teopema o cymectroBammu CIHO (CKH®).

25. ANropHTMEI TOCTpOCHHMS! CAH® (CKH®) mo Ta6miie HCTHHHOCTH,



26. ANropuTMBE! MONy4eHMS coxpatennoi THO (KHD) o kapre KapHo.

27. Onpenenetne rpada, cMeXHBIX pebep, cMexHbIX BepmuH. UTo 03Havaer BEIp@YKEHHE
“pe6po MHIHACHTHO BepIiHaM?

28. Ompezenenye  OpUEHTHPOBAHHOTO, HCOPHCHTHPOBAHHOIO, ~ CMEIIAHHOrO  rpada.
Kanonuueckoe mpescrasienne HEOPHEHTAPOBAHHOTO rpada (HapucoBaTh IpuMep).

29. llomsitwe: myctoro rpaga, HyJlb-rpada, TpUBHAILHOTO rpada, rpada ¢ mersMu,
MyJbTHrpada, npocToro rpada, GecKOHEIHOro rpada (mpuBenuTE NMPHMEPH KAXKIOTO0 B BUIE
JMarpamm).

30. Yro Ha3BIBAIOT JIOKAILHOMN CTEIICHEBIO BepmuHEL rpada. [TorsTie nomycrenenn nexona”
U “IoNycTeneHs 3axoa” juis OpHEHTUPOBaHHOTO Tpada. [ToraTHe cB3HOrO rpada.

31. Ilepeuncnure BO3MOXKHEBIE COCOGHI 3amanus rpados. Kax dopmupyrores MaTpHIa
UHIUJCHIMH, MATPHIA CMEKHOCTH IS HCOPHCHTHPOBAHHOTO M OPHEHTHPOBAHHOTO rpadhos.

32. Kakue rpadsl HaswBaroT uszoMopdubmvu. ITlpuectn anropury cpaBHeHHus rpados,
IIPEAICTABIICHIIBIX MATPHIIAMH CMEXHOCTH, Ha HPEJMET BBIABICHIS UX u30MOp(dHOCTH.

33. Ilytu noporm = HEOPUEHTUPOBAHHOM (OPUEHTHPOBAHHOM) Trpade: olpeneeHue
MapiipyTa, AIHHbL MapIIPyTa, MapuIpyTa MHKIAYECKOro, L[elTHy, IPOCTOH IENy, MUKJIa, IPOCTOro
LHKITA,

34. Yro nonumaercs mox 06xo10m rpada. Omucarue anroput™a 06x01a rpada B riry6buny,

35. Omnpenenenue CcBSI3HOrO HCOPUCHTHPOBAHHEIN rpada. Yto HasBIBaeTCS KOMIOHEHTOMH
CBASHOCTH HEOPHEHTHPOBAHHOIO rpada.

36. OnpeneneHue CHIBHO CBS3HOTO W OAHOCTOPOHHE CBASHOTO OPHEHTHPOBAHHOTO Ipada.
KomnorenTts! cunbuoit cssnoctn u O/IHOCTOPOHHEH CBA3HOCTH Ipada.

37. Yto ecTh OTHOMIEHHE NOCTIIKHMOCTH 3amanHoe Ha rpade. CBoMcTRA OTHOIIEHMS
AOCTIXXHMOCTH 17151 HEOPHCHTHPOBAHHOTO ¥ OPUEHTHPOBAHHOTO rpagog,

38. TloHATHE OTHOINEHWS OCTHKAMOCTH Ha MHOXECTBE KOMIIOHEHT CHILHOM CBSI3HOCTH.

39. 3amamwe MaTpHOEI  CBS3HOCTH s HCOPHCHTHPOBAHHOTO  rpada, MaTpPHIE!
ONHOCTOPOHHEH CBS3HOCTH [Tl OPHEHTHPOBAHHOIO rpada, MaTpULBI CHNBHON CBS3HOCTH IS
OPHEHTUPOBAHHOTO rpada.

40. Merpuyeckue xapakTeprcTHKH rpados: onmpenenenne paccrosHus MEXIy BEpPIIHHAMU
V; M v, B CBS3HOM rpade, nuameTpa CBS3HOTO rpada, OKCUEHTPUCHTETA BEPIIUHEl V B CBSI3HOM

rpade, panuyca rpada, IeHTpatbHOI BEPILIUHEL

41. TloHATHE TOYKM COWIEHEHHS, MOCTA U GIIOKA, Kornma Bepmuny rpada moxso cumrars
TOUKOH cowrenenns. Kakoe pebpo cuntaercs MocTom.

42. Yro HaswBaeTCs BCPILIMHHON M peGepHOl CBI3HOCTDIO rpada.

43. Oupenenenue HCOPHCHTUPOBAHHOIO fAepeBa. UTO HA3BIBAIOT OCTOBHEIM JIEPEBOM
HCOPUEHTHPOBANHOTI'O CBA3HOTO rpada. UTo HazkBacTCS HEOPUECHTHPOBANHBIM JIECOM.

Ipu opranusammn BHCAYAUTOPHOM caMOCTOsTEbHOI PaGoThI O AHHON JUCIUILTHHE
HIPCIO/IABATEIIO PEKOMEHAYCTCS HCITONB30BATE CIIEYIONIHE €¢ bopmEr:

¢ IHOArOTOBKA M HAMCAHUE Pe(hepaToB, TOKIANOB, OUEPKOB APYTHX IHCBMEHHBIX paboT
HA 3aJaHHBIC TEMEI,

¢ UOArOTOBKA MyJIbTHMEIUNUHBIX IPE3CHTAIHIE;

¢ BBIIOTHEHNC JOMAITHUX 33JaHHil PasHOOGPasHOro Xapaxrepa. JTO - peluenre 3ajaw;
10100p W M3YUCHHE JIUTEPATyPHBIX HCTOYHUKOB; ITOAGOP HILIIOCTPATHBHOLO M ONHCATENLHOIO
MaTCpHaIa [0 OTACIBHEIM pasjienaM Kypea B cetn MHTepHeT;

¢ BBLIIOIHCHUC WHIMBHIYalbHBIX 33[aHWM, HAIpPABICHHLIX Ha Pa3BHTHE Yy CTYJEHTOB
CaMOCTOATCIILHOCTH M MHULMATUBEL VHIMBUIyalbHOE 3a0aHEE MOYKET II0JTy4aTh KaK KaIbIi
CTYICHT, TaK ¥ YacCTh CTYIAEHTOB I'PYIIIILL;

TIONTOTOBKA JIOKJIANI0B HCCICAOBATENECKONO XapaKTepa Juls BBICTYIUICHUS Ha HAYYHOI
CTYyNCHYCCKOM KoHbepeHnny.



7. YYEBHO-METOAWYECKOE ¥ UHOOPMAI[MOHHOE OBECIEYEHIE
JAUCIUATIIAHBI (MOLYJIST)

a) OcHoBHas JmuTepaTypa.

3apumnosa O.P. Jlexmun mo AHCKPETHOM MaTeMaTthke. MaTeMaTudeckas JOrHKa: yueOHOe
nocobue.- Poccuifckuii ynuBepcnTer ApyxOpl HapomoB.- 120 c¢. 2014. — Pexum JocTyna:
hitp://www. iprbookshop. ru/22190.

Jlexuuu mo JHUCKPETHOH MaTeMaThke: YyeGHoe mocobue / B.B, Anexcees. - M.: HUI]
MHOPA-M, 2013. - 90 c.: 60x88 1/16. - (BrIctuee oGpasoBanue: Bakanaspuar). (o6noxika) ISBN
978-5-16-005559-6, 300 JK3. 2013. — Pexum JlocTyna:
http://znanium.com/catalog.php?bookinfo=371452,

Huckpernas matemaruxa: Yae6uoe nocoGue / C.A. Karnenan. - M.: UJ{ ®OPYM: HUI]
Hudpa-M, 2013. - 224 ¢.: 60x90 1/16. - (ITpodbeccronansroe obpasopanue). (mepemrer) ISBN
978-5-8199-0304-9, 700 9K3. 2013, - Pexxum JOCTyTIA:
http://znanium.com/catalo g.php?bookinfo=376152,

0) JononuurensHas JINTEparTypa.

Ycoe C.B. JluckperHas maremarmka: y4ebHo-MeToMaecKoe mocobre.- Omck: OMCKUIL
rocynapersennblt  yuusepeurer uM. C.B. Jocroesckoro.- 60 c. 2011. — Pexum nocryma:
hitp://www.iprbookshop.ru/24884

Xarraptu P. JluckpeTHas Marematmka s IIPOTPaAMMUCTOB  [ONEKTPOHHELA pecype]:
y4ebHOoe mocoGue/ Xarrapru P.— OJEKTPOH. TEKCTORBIC NAHHBIE.— M. Texnochepa, 2012.—
400 c. — Pexxum moctyma: http://www.iprbookshop.ru/12723.

Xpamosa T.B. Jluckpernas maremaTwka. DieMeHTEL Teopur rpados: yuebuoe mocobue.-
Hosocubupek: Cubupckwit roc. YHHBCPCHUTET TelleKOMMyHUKanuii u undopmaruku.- 43 ¢. 2014,
— Pexum pocrymna: http://www.iprbookshop.ru/24270.

B) HnTepHeT-pecypebl.

. 3BC « IPRbooksy - http://www.iprbookshop.ru/

2. 9bC «Znaniumy - http://znanium.com/

3. Omnextponnas Gubnuorexa Bal'V - http://library.vlsu.ru/

8. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE
AACIUTIIAHBI (MOTY JIST)
Jlexuun mpoBosTes B CICIHAIN3UPOBAHHEIX Ta00PaTOPHIX ¢ MyJIbTHMENHA IIPOEKTOPOM,
JOCKO# (MeJT um Mapkep).
Hns  BeImONMHEHHS  naGOpPATOPHBIX paboT wmcmonb3yeTcss  Kiace KOMIIBIOTEPOB, ¢
IPOTPAMMHBEIM 00€CIIEYEHUEM: S3LIK IporpammupoBanus C++; Microsoft Office Word mis
O0hOPMIIEHHS OTYETOR.
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