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1. HEJU OCBOEHUA JUCITUILINHBI
[lensamu ocBOEHUS NUCHMIUTMHEL (MOLYJIsA) SIBISIOTCS:

* (opMupoBaHHe y CTYJEHTOB MAaTEMAaTHYEKOH KYJBTYPHl H PA3BHTHE JIOTHUECKOTO
MBIILTEHNS,

* (opmupoBaHHe hyHIAMEATATLHEIX 3HAHMI [IPH M3YYEHHH BOIPOCOB TEOPETHKO-
MHOXECTBCHHOI'O OIHCAHIA MATeMATHYECKHX OOBEKTOB, OCHOBHEIX IIPOGJIEM TeOpHH
rpa)oB M METOMONOTMH HCIIONB30BAHHMA aNNapara MaTeMaTHISCKOH JIOTHKH,
COCTaBIAIONINX TCOPETHIECKUH (yHIaMEHT OnMCaHus (PYHKIHOHATBHBIX (HCTEM

° 0o0y4eHHE COCTABJIEHHIO MATEMaTHIECKIX MOJIENEH H OCHOBHEIM METOJIaM PeLeHus
3aja9 TeopuH rpagos, anreOphl JOTHKH, TCOPHH OUHAPHEIX OTHOIIEHMIl H TEOPHH
MHOJXXECTB;

® of0y4YeHHe peLIeHHI0 NPHKIAJHEIX 3384 MaTeMATUIECKHMH METOJAMH, Pa3BHTHIO
CIIOCOOHOCTH TBOPUECKH NMOAXOIUTH K PEIIEHHIO TIPOheCCHOHAIBHBIX 33141

2, MECTO JUCHHUILIIAHBI B CTPYKTYPE OIIOII KO

Jucrumnnnna «/lucKkpeTHas MaTeMaTHKa » OTHOCHTCS K 6a30BOM YacTH NpodeccHOHATBHOIO
IHKIa OCHOBHOM IpodeccHoHanbHOH 06pa3oBaTenbHOM MPOrpaMMEl HO/IFOTOBKH GaKAIaBPOB 110
Hanpasienuio  02.03.03 «Maremaruyeckoe  ofecredeHHe W aJAMUHHCIPHPOBAHHC
MH(OPMAIMOHHBIX CHCTeM». [l yCHCINHOrO M3ydYeHHs MAHHOM MHCIMIUIAHBL CTYAEHT JOJKEH
BIIaJIeTh 00A3ATCIBHEIM MUHMMYMOM CONEDYKAHHS OCHOBHOH 00pa3oBaTENbHOM IPOrpaMMbl [0
MaTeMaTHKe VI IAHHOTO HaNpaBleHHs (MaTeMaTHYECKOro aHAM3a, aHAIUTHIECKOH IeoMeTpHH,
JMHEHHO! — anreCpsl). 3HATE OCHOBEI MATEMATHYECKOTO aHANM3a, AIrebpbl, I'eOMETpUH,
COBPEMEHHBIC TCHJICHUMH PA3BUTHsI HH(GOPMATHKH, BEIYHCITHTEEHON TEXHUKH M KOMIIBIOTEPHEIX
TEXHONOTHH. YMETh IPHMEHATh MATEMATHYECKHE MCTOJNBl M BBIYHCITHTENBHYIO TEXHHKY U
PEHICHUS NPaKTHYECKUX 3a1ad, NPOrpAMMHUPOBATE Ha ONHOM H3 AITOPUTMHYECKUX S3BIKOB,
TPOBOAUTEL CPABHUTENIBHEIN aHAIM3 IapaMeTPOB. BiuaaeTs sieMeHTaMy MaTeMaTHUYECkoro aHaIH3a
H OCHOBAMH AJITOPHTMH3AIAH,

HAuciumuaa GOpMUPYET 3HAHKS W HABBIKH, HeOOXOMUMBIC B IPAKTHYECKOH JeSTelbHOCTH
KBaIM(UIMPOBAHHOrO crenuanicra. B paMkax yueGHOro mpomecca MosKeT GBITh HCI0/1530BaHa
IpH [OArOTOBKE BBINYCKHOH KBaJTH(UKAIHOHHOM paboTEL.

1

3. KOMIETEHIMA OBYYAIOIIETOCS, ®OPMUPYEMEIE B
PE3YJIBTATE OCBOEHMST TUCITUTIIMHEL (MO 1Y JI5T)

Ilportecc  m3yuenmsi ucmMmuvEel  «JIHCKpeTHas MaTeMaTHKa» HampaBleH Ha
(bopmMupoBaHUE CIEAYIONHMX KOMIICTSHIIHI:

Ne Haspanue xoMmerenuu Hrnexc
1/11

Ob6mexynsTypuble komuerenuun (OK)

l. | ciocoGHOCTEIO TIPHMEHSTH B NPOMECCHOHANBHON ACATENBHOCTH 3HaHMs | OLIK-2
MaTEMaTHYECKHX OCHOB HH()OPMATHKH

IIpodeccuonannnbie komnerennun (1K)

1. | roToBHOCTBIO K pa3paGoTKe MOJIENMPYFOIIIX AITOPUTMOB 1 peanMsauy ux ITK-3
Ha 0a3e A3BIKOB U MAKETOB PUKIIANHEIX IPOTPAMM MOJICTHPOBAHHS

B pesysnbTare H3ydeHys AUCUMIIMEEL CTYACHT JIOJDKEH:

3HaATE:



- OCHOBHBIC IIOHSTHA ¥ 3aKOHBI TEOPHH MHOXECTB; CIIOCOOBI 3aJaHHs MHOMKECTE U CIIOCOGE
OIIEPHUPOBAHUS C HIMH;

- CBOMCTBA OTHOIIEHMUH MEHKITY SIIEMEHTAMH JUCKPETHBIX MHOXKECTB 1 CHCTEM;

= METOZOJIOTHIO HCIIOTL30BAHHS AlllIapaTa MaTeMaTHYECKOH JIOTHKHE B CHOCOOK! IIPOBEPKH
HUCTHHHOCTH YTBEPIKICHHI;

- ITOPUTMBI IpUBe/eHus OyIeBhIX QyHKIMH K HOpMaJbHOM (opMe ¥ OCTPOEHHUs
MHHHMAILHEIX (HOpM;

- METO/IBI MOCTPOEHHU 110 OyIeBOH ()YHKIIMH MHOIOIIOIFOCHBIX KOHTAKTHBIX U
(YHKIMOHATBHBIX CXEM;

~ METOMBI HCCIIE0BAHUS CHCTEMBI OyJIEBBIX (QYHKIIHI Ha IIONHOTY, 3aMKHYTOCTE U HAXOMICHHE
Oasuca;

- OCHOBHBIC IIOHSATHS H 3aKOHEI KOMOMHATOPHKY U KOMOHMHATOPHBIX CXEM;

- OCHOBHBIE ITOHATHS K CBOKMCTBA Ipa)OB M CIIOCOOBI MX MPECTABICHHUS;

= METOJIbI HCCIIC/IOBAHMSA KOMIIOHCHT CBSI3HOCTH rpadya, arOpHTMEL OTpeesIeH s KpaTyaiImx
IyTei MEXIY BepLuuaMu rpaga;

- METO/Ibl HCCIIEIOBAHUS MyTEH 1 LIUKIIOB B rpadax, Hax0XKIeHHe MaKCHMAILHOTO MOTOKA. B
TPaHCIIOPTHEIX CETAX;

- METOZBl PEIICHHS ONTHMHM3aIMOHHBIX 3a/1a4 Ha Tpadax.

= TPHEMBI TPOTPAMMHEPOBAHHU U1 IepcoHanbHbX IBM (IBM— cOBMECTHMBIX KOMITEIOTEpAX )

YmMmern:

- ICCTIE/I0BaTh OYIEBEl (DYHKIMH, HOMYUaTh MX IIPECTABICHHE B BUIE QOPMYIT;

- IPOM3BOIUTE IOCTPOCHHE MHHEMAIBHBIX (hOpM OyiIeBbIX (hyHKIIHIA;

= ONPEJETIATH IOJHOTY U 6a3uc cHCTeMBI OYIEBEIX ()YHKIHIA;

- IPUMEHATEL OCHOBHBIE aITOPUTMBI HCCIIEIOBAHKS HEOPHEHTHPOBAHHBIX K OPHEHTHPOBAHHBIX
rpagos;

- II0JIL30BATECS 3aKOHAMH KOMOMHATOPHKH TSI PEIICHYsE IIPUKIAJHBIX 3a]1a4;

- PELIATE 3aJa4YM OlpeIeIeHII MAKCHMAIBHOTO MIOTOKA B CETAX,

- pelaTk 3aj1a41 OIPEACITICHNs KpaTyallliiX ITyTeH B HATPYKEHHBIX rpadax;

- pazpaGoraTh ¥ OTINANMTH MPOrpaMMy Ha AITOPHTMHYECKOM s3sike C-++ Juld pealdsanuu
AJITOPUTMOB JUCKPETHON MaTEMaTHKH,

Bnaners: ,

- HABEIKAMH PEUICHUSI MATeMaTHYeCKHX 3aJad JHCKPETHON MareMaTHKM;

- HABEIKAMH HCIIONB30BAHMA B MPO(ECCHOHAILHOR NeATeNbHOCTH Oa30BbIe 3HAHMS B 06/1aCTH
TUCKPETHOM MaTEeMaTHKH;

- METOZAMH aHAJIM3a ¥ CHHTE3a U3y4aeMEIX SBIICHHH U IPOLIECCOB;

- 00Ja/1aTh CIIOCOOHOCTEIO K IPUMEHEHHIO Ha IIPAKTHKE, B TOM YHCIIC YMEHHEM COCTABIIATE
MaTEMaTHIECKUE MOJICIIH THITOBEIX IIPO(ECCHOHANBHEIX 3a1a4 H HAX0AUTh CIIOCOOE! HX
PEIICHHH; HHTEPIPETHPOBATH MPOMECCHOHANBHbIH ((PH3HIECKHIT) CMBICT IIOIYYEHHOTO
MaTeMaTHYECKOro pe3yibTara;

4. CTPYKTYPA U COAEP)KAHHUE JUCIHUATITAHBI (MOIYJISA)
OO61mas Tpy10eMKOCTE QUCHHAIUTHHEI COCTABIISIET 5 3a4eTHBIX emuanl, 180 yacos.

B o Buas! yuebnoii paboTsl, O6pem yueOHolt | PopMEL TEKYIIETO
Ne 2B E; BKITFOYAs CaMOCTOATCITBLHYIO paboThl, KOHTPOJIA
n/m b § & paboty cTyIeHTOB C IPUMEHEHUEM YCIEBACMOCTH
Paspen (Tema)| OF © H TPYJ0E€MKOCTH (B 4acax) HHTEPAKTUBHEBIX (no nHeoensm




JHUCIHIIITHHE] 5 9% ) METOJI0B cemecmpa),
=R (B wacax / %)
Q o
E % § 8 5 g § g % HPOMEIKYTOYHOH
2| E5 E‘éﬁ E’é & ‘a O |= aTTeCTAIH
& ? E{-j, é = (no cemecmpam)
Opuentupo I- | - 36 0/0% nepeaTiecTams
BaHHEIE 18 (3auer)
rpads
1 | MuOXecTRa 1-6
norobpa- 4 4 - 20 4/ 50%
KCHHUS
2 | OTHOMICHY 1-6 | 2 2 - 16 2/50%
3 | Anrebpa 1- 14 4 - 16 4/50% perTHHT-
JOCHKA 18 KoHTpOIb No |
4 | DneMeHTHI 1- 2 |2 - 20 2/50% peuTHHI-
KOMOHHATO 18 KOHTPOIb No 2
pHOTOAHA-
amu3a
5 | Teopus rpa- 1- 4 |4 - 20 4/50%
dos 18
6 | DmeMeHTEHI | 2 - 16 2/ 100% pEHTHHI-
TEOPHH KO- 18 KOHTpOJ1b No 3
JOHPOBAHIS
Bcero 18 |18 - 180 18 /50% nepeaTTecTans
(3auer)./3aueT

Copeprxanue pazaenoB yaeOHol AMCIUNTHHBL,

Ne Haumenosanie Copneprxanue paszena

/Il | pas/iena JUCIUILIHHE]

1 MHuosxectBa n 0T00pa- | 1.1.ITonsTHe  MHOMECTBA, CHOCOOEI  3aMaHus

JKEHHUS MHuOoKecTB. [ToqmHOX)ecTBa. CpaBHEHHE MHOKECTB.

1.2. Omepamum Hay MHOXeCTBaMH. JlHAarpaMMEbl
Sunepa-Benna. MomuocTs MHOXeCTB. J[ekapToBo
IIPOU3BECHHUE MHOXKECTB

2 OTtHomenus 2.1. Tlonarue otHOWeHWs. BUHAPHEBIE OTHONIECHHS

H cnocobOrl ux 3afanust. Onepanny Haj GHHAPHEI-
MH oTHOIneHUsMH. OOpaTHble oTHOIIEHHs. Komr-
03HLHS OMHAPHEBIX

2.2. Marpuna Gunapuex oTHommeHui. CaoiicTBa
OHHApPHBIX OTHOLICHHUI: pedIeKCHBHOCTE, CUMMET-

PHYHOCTH,  AHTHCHMMETPUYHOCTB, TPaH3HTUB-
HOCTb.
2.3. OTHOIIEHHA SKBHUBANCHTHOCTH. Kiaccrl

SKBUBAJICHTHOCTH M MX CBoMcrBa. ®akTop-MHO-
KecTBO. (CHCTEMa pa3NUYHBIX IIPECTABHTEIICH.
OrHonrenus mopska. YopsaaoueHHbIe , THHEHHO-
YIOPSTOYCHHBIE M 9aCTHYHO-YIIOPAI0YCHHEIE MHO-
YKECTBAa.




AnreGpa JIOTHKH

3.1.Anre6pa Bricka3piBanuit, [ToHsATHE O BBICKA3HI-
Banuu. Onepauvu HaJ| BBICKAa3bIBaHHAMH, Dopmy-
Jbl anreCpel BBICKAa3bIBaHMM, PaBHOCHIBHOCTE B
aireOpe BeICKa3bIBaHMM. Bynesa anrebpa.

3.2. JlBoiicTBeHHOCTE B aireOpe BBHICKA3BIBAHMIL.
[IpuHIMN ABOMCTBEHHOCTH M 3aKOH JBOMCTBEH-
HocTH. Hopmaieuble GOpMBI anreOphl BEICKA3EI-
Banuid. JH® wu KH®.Pasnoxenue ¢ynxmuii
anredpel  JOTHKH 10 K mepemenusiM, CJ[H®
u CKHO,

3.3. Cynepnosunus byHkumit anrebpsl JOTHKH.
Ilomueie cucremsl ¢ynkuwid. [Tomsrme 6asmca.
[Monmunom XKerankuna.,

3.4. 3amkuyTele Kiacchl (QyHKuui, JIuHelnbie
¢ynxuuu.  Monororssle  Gysxmun.  Teopema
0 MOHOTOHHBIX  (pyHKIHAX. CamMonBoiicTBEHHBIE
Gyaxuun. QyHKIAN, COXPaHIIONME KOHCTAHTSI 0,
1. Teopema Ilocta o pyHKIHOHATIBHOM HONHOTE.
3.5. P-K cxeMmBl H cxeMbl U3 ()YHKIMOHAIBHEIX
3JIEMEHTOB. 3ajava CHHTE3a, 3aj]adYa aHalu3a U
3amada ynpomenus PKC. OpHopaspamaeiii 1
MHOTOpa3spsAAHBIH TBOMYHEIM CyMMaTOp.

OneMeHTHl KOMOUWHAa-
TOPHOTO aHAIH3a

4.1. Knaccudukanus KOMOHHATOPHBIX 3aiad |
XapaKTepHCTHKA HX OCHOBHEIX THIOB. OCHOBHEIE
npaBuiia KOMOMHATOpuKH. OCHOBHEIE KOMOHHA-
TOPHBIE KOH(QHTYPAMH: pasMEIeHHs, COYeTAHMS,
nepecTaHoBKH. Pa3buenua. Meron BKIIOYeHHH o
HCKJIIOYEHHH.

4.2, bunom HsloroHa, OGuHOMHANBEHBIEKOIDDH-
IMCHTEI, TpeyroapHuk llackans. Meron Bxmroue-
HUH U UCKITIOYEHHH.

Teopus rpados

5.1. OcHoBuble ompeneneHus: rpad, 9acTHUIHBIH
rpad, moxarpad. Coocobsr 3amanus. CreneHn
Bepmud, Teopema Dillepa 0 cyMMe cTeleHei.
ITyre, mpocToif myTh, memsb, KOHTYpP, MUK, CBI3-
HOCTB, CHJIBHASI CBA3HOCT..

5.2. [nanaprsie rpadsr. Teopema o Tom, uto Ks u
K3 sHennanapHe. Teopema ITouTpsruna-
Kyparosckoro (6e3 noxasarenscrea). Kpurepmit
mwianapaocT. Packpacka rpada. Xpomarwueckoe
uyrcio rpada.

5.3. DiinepoBrl ¥ raMuIETOHOBH rpadsl. Heobxo-
JUMBIE M JOCTAaTOYHBIE YCIOBHSA. 3ajada IOHCKa
TraMHJIBTOHOBA IHKIa B rpade. JByaoJbHEBIE
rpadsl.

54. OcroBnl rpada. Hammenpmuii  ocToB.
CpolicTBa JiepeBbeB. JHCKpeTHBIE SKCTpeMAabHbIE
3a/1aud. AJITOPHTM HAXOXIECHHS MHHHMAIEHOTO
OCHOBHOTO  JiepeBa.  Anroput™M  JlefiKcTph
HaxXOXK/ICHAA JiepeBa KpaTyalliuX pacCTOsSHMMA.




Anropurm  @uoiiia  HaXOXKIEHHS — MATPHIEI
KpaT4alImuX pacCTOSHHMI.

6 DIEMEHThI teopuu | 6.1. KoxupoBaHme kax c¢moco mpeacTaBieHuHs
KOIHUPOBAHHSA uaopmanuu. KopppoBanwe u JeKOJHPOBAHHE.
AndasutHoe KomumpoBanue. JIOCTATOUHBIA IIpH3-
HaK B3aHMHOH OJTHO3HAYHOCTH AI(aBUTHOI'O KOIH-
pOBaHuUs

6.2.0nTuMansHOe KoaupoBanue. [lomMexoycroiuu-
Boe Koaupopanue. KoaupoBaHue ¢ ucrnpaBienueM
omnbok. Knaccudukanus omubox. BosMoxHOCT
HCIIPAaBIIEHHs OIHOOK

Coaepixanye NPpaKTHIECKHUX 3AHATHI

1. Oneparmn Hajx MuOXecTBamu. Jlmarpammsr Ditnepa-Benna. Ynpolenue BoIpasKeHHit
HaJ MHOXECTBAMH C HCITOJIL30BAHHEM OCHOBHBIX TOXIECTB alreGphl MHOKECTE.

2. Onepanuy HaJl HEYETKHMHM MHOXKECTBAMH ¥ MX CBOjicTBa. OmpemeneHHe paceTOSHUI
MEX/y HEYETKUMH MHOMKECTBAMH.

3. JlexaproBo NpOM3BENEHHE MHOXKECTB. BHHAPHBIE OTHOIIEHHS. 3alHCh OWHAPHBIX
OTHOLUECHVII C TIOMONIBIO CIENUANLHON MaTeMaTHuecKkoit cuMBosiuku. OTpeneleHHue CBONCTB
OUHAPHBIX OTHOIIEHUH 1 UX TIPHHA/UISKHOCTH K CIIENHATLHEIM THIIAM OHHAPHBIX OTHOLICHMI,

4. Hewerkue orHOmeHHs. Onepandd Haj HEYETKUMM OTHOLICHUAMH. IKOMITO3HIIH
HEUCTKHX OTHOLIeHUIl. OnpejieieHne CBOKCTB HEYETKHX OTHOIIEHHN ¥ UX NPHHAINEKHOCTH K
CIICIIHAIBHBIM HEYETKHM OTHOIIEHHSIM.

5. IlpaBuna cymmbl B npor3Benenrs. TIpHHIMI BKITIOYSHHS ¥ HCKIIOUeHHS. PasMemenus
unepecranoBku. Coyeranns. bunom HeroroHa. CBoifcTBa GHHOMHATEHEIX K02()QUIMEHTOB.

6. Onepamyy HAI BBICKA3bIBAHMIMU. ©opmynel anreOpsl BhICKaspIBanuil, TabaHIE!
HCTHHHOCTH.DKBHBATEHTHOCTD topmy. OcHOBHEIE ~ O9KBHBaICHTHOCTH.  [lpmHimn
JBOMCTBEHHOCTH. PaBHOCHIBbHEBIE IpeoGpasoranus Gopmyil.

7. TabnuyHoe W aHamUTHYeCKoe 3amanme OyneBbIX GYHKOHHA. Peaymuzarus Gy
opmynamu Ilpencrasnenne Qynxmmit CIH® u CKH®. Baxueiimmue 3aMKHYTEIE KIIACCHI
Oynepsix Qynxumid. TTomunom XKerankuna. DyHKIMOHANBHAS TMOMHOTA. [IpOBEPKA IOIHOTHL
Kputepnii [Tocta byHxuuonansHoi MOTHOTEL

9. OcuHoBHBle 1mOHATHS Teopud rpados. Tumsr rpados. Ioarpadger. Marpuumoe
mpefacTaBienue rpadgos.  Oneparmm Hang rpadamu.  IlocTpoenme rpadoBBIX Mojeneit
DIEKTPHYECKUX H KOMMYTAI[THOHHBIX CXEM.

10. Metpuyeckne xapaxktepuctuku rpada. Omperenenne IeHTpa, pamuyca, AuaMerpa,
Menuanbl rpada. Pemenne MUHUMAKCHBIX 3a/1a4 Pa3MeIIeHHUS.

11. NoctmxuMocTs M CBAHOCTS. OlpeieleHne KOMIIOHEHT CBS3HOCTH HeoprpadoB
CHJIBHEIX KOMIIOHEHT Oprpagos.

12. Jlepebst:  ocHoBHEIC HOHATHA.  [IOCTPOEHHE OCTOBHEIX JEPCBBEB rpadga c
HCTIONB30BAHNEM MOMCKA B TyOHMHY v mupuny. AnroputMsl Kpackana u [puma mocrpoenus
KpaTyaiinero ocroBa B3BemleHHOro rpada. 3ajaud ompemelcHUs KpaTYalIHX OCTOBOB B
TOIIOJIOTHYECKOM TIPOEKTHPOBAHMH.

13. ITocTpoenue Marpun hyHAaMEHTAIBHBIX IMKIOB U Pa3pe30B rpada..

14. Ob6xonsr rpada. OmnpenencHue 5iIEPOBBIX M TraMHIBTOHOBEIX IMKIOB Ipada u
HCIOJB30BAHKE JIAHHBIX 3a1a4 B IPHIOKEHHAX. PemreHne 3agaud KOMMUBOSXKEDPA M €TO0
IPHKIAJHOE 3HAYCHHE,

15. AnroputMel packpacky rpada. Pemenne NpuKIagHBIX 3a/1a4, CBOMAIIEXCA K 3A/49€ O
packpacke.

16. Onpenenenne xpardaiiinux myreit B rpadax. Pemrenme 3aiay Ha HCHONBIOBAHHE
anroputMoB Jlefikerpsr, ®opaa u Oioliza.



17. Anropurm ®opna-®@ankepcoHa olpeneeHNs MAKCHMAIBHOTO IIOTOKA B TPAHCIIOPTHOM
CETH.

18. OntuManstoe kxomupomamme. Ilomexoycroifumpoe kommpopamme. KommpomaHme c
ucnpasienneM omudok. Kimaccupukanus omm6ok.

5. OBPA3OBATEJIbHBIE TEXHOJIOI'MA
Ilpu  npomegenwm  JIEKNMOHHBIX  3aHATHI  IPUMEHACTCS  KIACCHYCCKHN  MOIXON
MPEMOJHECEHNsS y4eOHOro MaTepuana, IIpeINoNiaralonyii npobIeMHy0 IOCTAHOBKY 3a1ad |
Nepexo.T K paCCMOTPEHMIO METOIOB MX PEIleHHs.

Pexomendyemes:  VICTIONB30BaHUEMYIBTAME/MIHBIX [PE3EHTAIAN 110 PSIy TEM BO BpEMs

nexumit. IIpeseHTalst 1O3BONAET XOPOWIO HILIOCTPHPOBATH JIEKIUIO, ITEMOHCTPHPOBATH

THOBe/IeHIe (PYHKUMH, BU3YaTH3HPOBATE METOZ IOCTPOCHHS MOBEPXHOCTEH M T.i, B TeueHHe

JISKIMH  NIPETIONABATENE TIOCTOAHHO BeJeT AMAlOr €O CTYJEHTaMH, 3a/aBas M OTBEYas Ha

BOIIPOCHI,

IIpu  nposefennu 1afopaTopHOro NpPAKTHKYMa HeoOXONHMO CO3JaTh YCIOBHS JUIS

MaKCHMAalbHO — CAMOCTOSTENBHOIO — BBINOJNHEHMA J1abopaTopHBIX paGor. Ilosromy mpu

TIPOBE/ICHKHH JIa0OPaTOPHOIO 3aHATHS PETIOAABATENIO PEKOMEHYETCS:

1. TIposectn skcmpecc-onpoc (YCTHO HITH B TecToBOH (opMme) 1o TEOPETHYCCKOMY MalepHay,
HEOOXOIUMOMY JUIsL BEITONHEHHUS paboThl (¢ OLEHKOiH).

2. IIpoBepUTSH ITaHBI BHIIOTHEHHUS JJaOOPATOPHEIX paBoT, IOATOTOBIEHHBIH CTYIEHTOM JtoMa (¢
OLEHKOI).

3. Ouenuth paboTy CTyIeHTa B 1a6OPATOPHH U IIOJNYYEHHbIE HM JTaHHbIE (ouenka).

4. 1IpoBepuTh M BBICTABUTE OLEHKY 3a OTYET.

JIiobas  nmaGoparopuas pafoTa RONKHA BKIIOYATh TINYGOKYIO CaMOCTOSTEIBHYIO
NpopabOTKy TEOPETHYECKOTO MaTepialia, M3ydeHHe METOIMK HPOBEACHHA | IJIAHUPOBAHHE
OKCIICPUMCHTA, ~OCBOGHHE H3MEPHTENBHEIX CPeJCTB, 00paboTKy M  HHTepPHpeTaIlHIo
SKCIICPUMEHTAIBHEIX JMaHHBIX. [Ipy 3TOM wYacTh paGoT MOMKET HEe HOCHTE 00s3areIbHBIH
XapaKkTep, a BBIIONHATECA B PaMKax CaMOCTOATENBHOH paboTel o kypey. B pay pabor
nenecoobpasHo  BKIIOYMTH — pasjiieNsl ¢ JOTNONHHTEIBHBIMH  OJeMEHTAMH HE2y4YHBIX
MCCIICIOBAHUH, — KOTOPBIE — MOTpeOYIOT — yriuyONeHHOH — camMoCTOSTENbHOHW — mpopaGoTKH
TEOPETUIECKOr0 MaTepHAIIA.

IIpu opraHuM3anMH BHEAYIHTOPHOH CAMOCTOATENLHOH PaGOTHI II0 NAHHON JIHCIUINIHHE

NPENOAABATeITIO PEKOMEH/YETCA UCIIOJIB30BATE CEAYIOINHE €€ POPMEL:

® IOArOTOBKA M HamucaHue pedepaTos, JOKIAJ0B, OYEPKOB M APYTHX [HCHMEHHEIX paGoT Ha
3a/IaHHBIE TEMBI;

® JIOATOTOBKA MYJIbTUMEIUHHBIX IIPEe3CHTALIMIH;

® BBINOIHCHAC IOMAIHKEX 3aJaHUH pa3HOOOPasHOro XapakTepa. 3To - peleHre 3a1ad; Hoa00p
H HM3YYCHHE JIMTEPATYPHBIX MCTOYHHMKOB; I10J00p WILTIOCTPATHBHOIO M ONMCATEIBHOTO
MaTepHalia Mo OTACIBHBIM pasjenaM Kypea B cetu Murepuer;

® BBIIOJHCHHC WHIMBHAYAlIbHBIX 3aJaHAH, HAlpaBJIeHHBIX Ha pasBHTHE Y CTY/AEHTOB
CAMOCTOATCNBHOCTA M HMHMIHATHBBL VHAMBHyanpHOE 3aJaHWE MOKET NOIydaTh KAk
KBl CTYJIEHT, TaK M YaCTh CTYJEHTOB IPYIIIEL;

TIOATOTOBKA JIOKJIAJI0B MCCIICA0BATENBCKOrO XapakTepa IS BRICTYIUICHUS Ha HAYYHOH

CTyIeHYecKOl KoH(epeHmH,

6. OUEHOYHLIE CPEJICTBA JJISI TEKYIIEI'O KOHTPOJISI YCIIEBAEMOCTH,
MMPOMEKYTOYHOM ATTECTAITAHA 110 UTOT'AM OCBOEHHUS JAUCIHUTIIAHBI K
YUYEBHO-METOAUYECKOE OBECIIEYEHUE CAMOCTOSITEJABHOM PABOTHI
CTYJAEHTOB



2) BONPOCHI PeHTHHI-KOHTPOJIA:

Ha pedTiHr-KOHTPOIIS CTYIEHTaM HPEIararoTes 3a4a91 10 TPOHIEeHHBIM TeMaM. Bapuanter
3aJanmi;

peHTHHr-KOHTPOJIb No 1

1. Jlanb MuoxectBa A= {1,3,5,7} w B={2,3,4,7,8}. Haiitu
AUB,ANE, A\B, B\ 4, AAB

2, Jlna muoxecrsa B 3amanms 1 HaliTH Bce ero moaMHOKECTBA.
3. Jloka3zaTh paBeHCTBA:
(AAB)AC = AA(BAC) , (AN(BNC)=(4\B)u(4\C).

Hapucosars nuarpammel BeenHa, HHTepIpeTHPYIOLIRE M0Ka3aHHEIE PABCHCTRA.

4. Hwmeerca Matepus 5 pasnuaubIX 1BeTOB, CKOMBKO PasiHYHEIX TPEXTTOIOCHBIX (bnaros
MOXKHO cO371aTh 7

5. HWmeercs 12 pazmuuneix qucker. CKOMBKO CIIOCOGOB 3alI0THEHNS KOpPOOKH JJISI IHCKET C
6-10 OTCEeKaMH, €CITH B KOPOOKY MBI YKIIaIEIBAEM a) 6 aucKeT U3 uMerommxcs, 6) 4
JUCKETBI 13 HMEIOIIUXCs 7 (PACIIONIOXKEHHE UCKET B KOPOOKE CYIECTBEHHO).

6. Jlansl MHOXeCTBa A= {2,3,4,6} u B={1,2,4,7.8}. Haiitu
AUB,ANE, A\B, B\ 4, AAB

7. Jlns muOXecTBa B 3amaHus 6 HAWTH Bee €ro MOAMHOMKECTRA.
8. Jloxasarh paBeHcCTBA:
(ANB)A(ANC) = AN(BAC), A\(A\B)=ANB,

HapPICOBaTI: AuarpaMmbl BBGHH&, HHTCPIIPCTHPYIOLIAE NOKA3AHHbIC PABEHCTEA.

pedTHHr-KoOHTpOIL No 2

9. HMeercs 5 pasmUYHEIX THCEM, 8 Pa3IHYHBIX KOHBEPTOR M 6 PasiIHYHBIX Mapok. CKoJIbKO
BapHaHTOB 3allaKOBKH ITHCEM II0 OHOMY B KOHBEPT, IPOMApPKUPOBAHHEI OMHOH 13
HMEIOIHXCA Mapok?

10. Umeercs 16 pasnuuHbIX JUCKOB C uHdopManueil u 6ok ¢ 8-10 orcexamu. CKOIBEO
C11oco00B HamoHeHus 6okca a) 8-10 aucKaMu u3 HMERoIHXCcS, 0) 5-10 JucKaMu 3
UMerIUXcs? (pacioioKeHne TUCKOB B Ookce CYIIECTBEHHO).

11. . Haittu o6nacte onpenenenus, o61acTh 3HAYCHMIA, R'l, R.R, R.R'l, R1R pINIE:
oTHomeHus R={<x, y>| x, yeD n x+y< 0}, roe D — MHOXeCTBO ICHCTBATEIBHEIX THCEI.

12. 6. Haiiti o6nacTs onpeenenus, o6macts 3sHauennii, R, R.R, R.R'l, RR i
oTHOMICHU R={<X, y>| X, y& [-n/2, /2] u y=sinx}.

13. 7. Moxasars, yro s .JHOﬁBIX OMHAPHEIX OTHOIIEHHH
RiURy) ! =R, TUR,!
14. 8. Jloxasats, uto eciu otHOmeHHS R 1 R, pedrexcueHbL, To pedIeKCHBHBI 1
OTHOILIEHHS:
RiURy, RiNRy, Ry, Ry R,

15. 9. Ha muoxecrBax N i NxN ompegenum Ry, creyrommM obpasoM: <a,b>eR< (a-b)
Aenures Ha m (m>0). lokasars, uro Ry, SBIsSercs OTHOIIEHHEM 3KBHBAJIEHTHOCTH.

16. 10. Y3 ropona A B ropos B sejer 5 mopor, a u3 ropoza B B ropox C — 4 gopore.
Cxoneko myTeit mpoxoasiqux yepes B, Beger u3z A B C?

pelTHHr-KOHTpOoIL Ne 3



17. 11. B 6ubnuotexe 5 yueOHHKOB I€OMETPUH, 7 — TPHTOHOMETPHH, 4- are6peL. CHOIBKO
IIOJIHEIX KOMIUICKTOB YUeOHHKOB MOKHO COCTaBHTE? (Bce SK3eMILIAPE! CUMTAOTCS
pasIMyYHbIMH).

18. 12. Cxompko c110co6oB pasnoxkuTs 10 0MHAKOBBIX MOHET II0 ABYM KapMaHam?

19. 13. CxonbKo c110c060B pasnoxkuTs 10 0MHAKOBEIX MOHET TI0 TPeM KapMaHaM Tak,
4T0OBI HY OJJMH U3 KAPMaHOB HE OBLT MyCTHIM?

20. TToctpouts CKH® dynximm, 3aganuoit popmymnoit
Jxy,2) = ((Xy > D) (%) > (y @ 2).

21. Tloctpours C/TH® byuxinm, 3a1aHH0l cTONOI0OM 3HAYECHHIA f(x,»,2) =(1,1,0,1,0,0,1,0).

22. Toctpouts noaunom XKerankuua 1 Gynkmws u3 1. 20

23. Tlo ucxommoit Marpune cmexuocta M MOCTPOMTE YEPTEXK Ipada, COCTABATE MATPHILY

vanuaentrocty 14 i cnmcok pebep.

0 1 -1 001
-1 0 100
w1 10 010
1 0 0 11

0 0 -1 -1 10
-1 0 0 1 00

0) BONpocKI K 3a4eTy:

1.

[FS)

1.
12.
13.
14.
15.
16.

Ornpenenenns MHOMKECTBA, 1ycToro MHOecTBa. KpanTopsr. IloamuoxecTsa. Crnoco6s! 3anamms
MHOXKECTB.

Koneunsie u 6eckoneqHpIe MHOKECTBA. MOIIHOCTE MHOKECTBA.

Onepanuu Hajx MHOXecTBaMu. Jluarpammer Benna,

JleKapToBO NpPOM3BENEHHE MHOXKECTB, ACKAPTOB KBAAPAT IPOH3BOJBHOTO MHEOKECTBA.
llpusects mprmepsl. 3anucarts GOPMYINEL BHIPAKAIOIIEE YHCIO 3MEMEHTOB JEKAPTOBA
MIPOU3BEIEHUS U [IEKapTOBa KBaIpara.

llonsitue 06 oroOpaxenun. OOpasbl W Tpoobpasel M MX cBoicTBa. OCHOBHBIE THITHI
orobpaxkernit. Kommosuims orobpaxenuil, AccouuaTHBHOCTD KOMITO3MIEH, KoMio3umus
OZHOTHIIHBIX OTOOpakeHuil. OOpaTHMOCTh M ONHOCTOPOHHSAS 06paTHMOoCTh. Kpurepun
00paTHMOCTH H OJ(HOCTOPOHHEH 0GPATHMOCTH.

MuoromecTable OTHOWICHHA. ByNeBHI OMmeparMu Hax OTHONICHHSMI. byneBa anreGpa
OTHOINEHHH. ByJIeBEI MATPHIIEI B OTHOIIEHUS HA KOHCYHLIXMHOKECTABAX.

Bunapuele  ormomenns.  CBolctsa — GMHAPHBIX — OTHOLICHWIL: pedueKcHBHOCTS,
CUMMETPHYHOCTH, AHTUCHMMETPHUYHOCTh, TPAH3HTHBHOCTS.

OTHOmEHMS HSKBHBANEHTHOCTH. KIIacChl OSKBHBAICHTHOCTH M HMX CBOMCTBA. tbaxtop-
MHOXKeCTBO. OTHOIICHHSA IOPAAKA. YIIOPSIOUYEHHbIE, THHEHHO-YIOPS0YEHHEIE H YaCTHIHO-
YIOPANOYECHHBIE MHOKECTBA.

BrickassiBanms ¥ onepaiyu Ham HEME, Ta6mina HCTHHHOCTH.,

©opmyiisl anredprl BhickasbiBammif. PaprocuisHocTs Gopmyr. TeopeMa o

PaBHOCHIIBHOM 110/ICTaHOBKE.

PaBHocubHBIE TpeoOpazoBanis hopmyi. OCHOBHBIE PABHOCHIILHOCTH.

Jlemma o umce €108 CIIOB UIMHEI M B andaBuTe U3 r OYKB.

Paur Gopmyinsr. PasnocumsHocTh GopMyi u Gynersx GopMyI (Teopema).

J{BOMCTBEHHOCTH B alreGpe TOTHUKH, 3aKOH IBOMCTBEHHOCTH (Teopema),

OOl mpuHIHN ABOHCTBEHHOCTH (TeOopeMa).

HUpunumn jsoficTeernocTH Jyist GyneBsix Gopmyn (Teopema).



17. ®yuxiuu anre6pst noruxu. 3aganue GyHkun Gpopmynoit. HopMaisueie GopMsL
AJITOPUTMEI TIOCTPOEHHS COBEPIICHHBIX HOPMATBHEIX (GOpM.

18. Teopema 0 pasznoseHHH GyHKIMH anreGpBI JIOTHKHI 110 TIEPEMEHHBIM.

19. Teopema o coBepIeHHOH NM3BIOHKTHBHON HOPMAIBLHOM (JOpPME H COBEPIICHHOM
KOHBIOHKTHBHOM HOpMalbHOI (hopme.

20. TTonneie cucTembl GyHKuHA. [TpUMepE! mOTHBIX cucTeM BYHKIMA (¢
J0Ka3aTeNIbCTBOM IIOJIHOTEI).

21. 3amnnyTele Knacehl GYHKIMHIA aireGpsl JOTHKHY.

22. Kiaccsl QyHKIMH, COXPAHSAIONIEX HOJTb H eMHALY. TeOpeMBl 0 3aMKHYTOCTH KJIACCOB
Pou P1. Teopema o dhynxmuu He coxpansiomeii Hojb, Teopema o hyHKIMH, He
COXpaHSIONIeH eIUHHALY,

23. Knace camozsolicTBeHHBIXK (yHkuuit, Teopema o 3aMKHyTOCTH Kacca S. Teopema ©
HECaMO/BOICTBEHHOM (pyHKIIHH.

24. Knacc monoTonHbIX (ynkimii, Teopema o 3amkHyTOCTH Ki1ace M. Teopema o
HEMOHOTOHHOH (hYHKITHH.

25. Ilomanom XKerankuaa. Teopema o npencTapienuy GpyHKIHE B BUAE TONHHOMA
Kerankuna.

26. Knacc jmneiinbx Gynxunuit. Teopema o 3amxmyrocTs kiace L. TeopeMa o HenuHeiHO#
bYHKIHH.

27. Teopema IocTa 0 hyHKIHOHAIBHOI MOMHOTE aNreGpE! TOTHKH.

28. TlepecranoBky u 110/1cTaHOBKE. QOpMyJia JUls BEIYACICHHS YHCIA IEPECTAHOBOK.

29. Pazmemenust. QopMya IS BBIYHCIEHHS YHCIA PA3MEIIECHHH.

30. Coueranus. Dopmya g BEIYHCICHHS YHUCIIA COYSTAHMIA,

31. PasOuenus. PopMya i BHIMKCIECHNS YHCIA Pa3OHCHMI.

32. Metoz BKMIOYEHUH H HCKITIOYCHHI,

33. Omnpenenennst rpadoB, ©X NPeACTABIEHU. MaTPHIbI CMEXHOCTH M MHIHICHITHIL.

M3omophusm rpados.

34. Ilpocreiiiune THILI TpadhoB: IONHEIE, ABYAOILHELE, PEryISpHEIE H 1p.Oneparu
00BeIMHEHNS, COEIMHEHHNS, JOIIOHEHHU.

35 . MapuipyTsl, IemH, IpocThie Heny, HUKiel. CBA3HOCTE rpada.

36. Teopema o uncine pebep B rpade u ee cuencraue.

37. Otineposel rpadel. JleMMa 0 CyliecTBOBAHMHE IUKIIA B rpade.

38. Teopema 0 HEOOXOMMMBIX M JIOCTATOUHBIX YCIOBHSX rpada GBITh 3HIEpOBLIM.

39. lloctpoenue siineposa mukia (aroput™ Onepn).

40. Oprpadsr. OpmapmpyTsl ,0pLend, opuukibL. CBI3HOCTE oprpados. Teopema Jyist
3UIIEPOBEIX oprpados.

41. I'amunsToHOBEI rpadsl, Teopema Jlupaka.

42. Ilepespst u ux cBocTBA. OCTOBHOE ACPEBO, IMKIMYECKHH panT rpada.

43. Pazjensironee MHOMKECTBO, paspes, MocT. AnroputM Kpackana.

44. Ilnockue u mianapusie rpadsr. 'omeoMopdrocTErpadon. TeopeMs! 0 He0GXOIUMBIX
JOCTATOYHEIX YCIIOBUAX ITTAHAPHOCTHIPA(OB.

45. Teopema Diinepa o cooTHOMEHHH YnCIa rpaneid, peGep 1 BepimrH B rpade. Ee 0606menme
Ha HECBA3HBIE IpadEbl.

46. Teopemsl 0 cBoMcTRaX IIaHAPHEIX rpadoB: mcie peGep, CTENeHH BepIIHE.

47. Packpacka BepumH B rpade. Xpomarnueckoe aucio. Packpacka mpocTefIimx THIIOR
rpagos.

48. Teopema o packpacke mpoussossHoro rpada. Teopema o pacKpacke INIaHApPHOTO rpada.
49. Haxosxenue XpoMaTHIECKOro YKela IS IPOM3BOJIBHOTO Ipada.

50. Anroput™ JleHKCTpBI

51. Onpezenenne noroxa B cet. IIpocroe cedenue u BemumuHa ero moroka. Teopema Dopna
Qankepcona.

52. ANropruT™ HaXOXKICHHS MAKCUMAIBHOTO TIOTOKA B CETH.
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53, AndasutHoe komupoBanue. OXHO3HAYHOCTE KOJHPOBAHHAL.

54. CpoiictBo nmpeduxca. Teopema.

55. HerpuBuanbHoe pasnoxeHie KOAOB B CXeMe KOJMPOBAHHAA. ANTOPHTM IIPOBEPKH
KOJHPOBAaHHSA HA OJIHO3HAYHOCTD.

56. HepasenctBo Makmuiana. TeopeMma.

57. Teopema 0 CyIECTBOBAHHE B3aHMHO OJHO3HAYHOTO KOJMPOBAHM, 061aqaronerc
CBOMCTBOM NpeduKca.

58. ITonarue 0 KOJIAX ¢ MUHUMAIILHOH H36BITOYHOCTEIO.

59. JlepeBo B3aMMHO OJHO3HAYHOI'O KOJWPOBAHHS U onepamyu Ha HeM,

60. HaceleHHOe H IPUBEAEHHOE KOJOBBIE JIEPEBBSL.

61. ATTOPATM MOCTPOEHHUS KOJIa ¢ MUHMMAIEHOH H30BITOUHOCTEIO.

B) IPHMEPHBIE 33XaHHA/BONPOCHI N0 iepeaTTecTANKH (3a4eT);

1,

Onpenenenne sineposa 1ukia, siineposa rpapa. Teopema Ditnepa 1yis OPHEHTHUPOBAH-
HOro rpados (Oe3 qokazareinbCTBa).

Omnmcanue pekypcHBHOrO alrOPHTMa II0CTPOEHH dHIepoRra IHKIA.

Omnmcanme anroputMa JIeHKCTPBI HAXOXIEHHS MHHMMATBHOTO IIYTH MEXIY JBYMS
IPOM3BOJIbHBIMY BEPUIMHAMH B HATPYIKEHHOM OPHEHTHPOBAHHOM Tpade.

Onmucanme amropurma®@opma — beuiMaHa HaXOXKIEHHS MHHHMAILHOTO OyTH B
B3BEIICHHOM OPMEHTHPOBAHHOM rpade.

Onpenenenne OpUEHTHPOBAHHOIO JepeBa, Jeca. UTO HA3BIBAETCS OCTORHBIM JEpEBOM
OPHEHTHPOBAHHOIO CBI3HOI'O rpada.

Onpenenenis KOpHS, IIOTOMKA BEPIIMHEI, TIpeJKa BEPIIMHEL JIKCTA, KycTa
OPHEHTHPOBAHHOTO JEpPeBa.

Orpezenene  BBHICOTHI ~ OPHEHTHPOBAHHOIO  JAepeBa,  IyGHHEI BEPIIMHEI  V
OPACHTHPOBAHHOIO NEPEeBa, BBICOTHI BEPLIMHEI OPHCHTHPOBAHHOIO JICPEBA V, YPOBHS
BEPITHHBI OPHEHTHPOBAHHOI'O JIEPEBA V.

Kakoe opuentnpoBanHOe OepeBO HasklBaeTCs OMHApHBEIM. Kakoe GunapHOE
OPHEHTHPOBAHHOE IEPERO HAZBIBAETCS IIOIHEIM.

Onwucanue anroputMa Kpackaia nocTpoeHHs MUHUMAIIBHOTO OCTOBHOLO JiepeBa.

. UT0 HasplBaeTCs UMKIOMATHYECKHM uwucioM rpada G.  UeMy paBHO KONMYECTBO

yHgameHTanbHEX MEKI0B rpada G(V, E) npu mo6oM (GUKCHPOBAHHOM OCTOBHOM
nepese T = (V, £).

I) BONPOCK! IS CAMOCTOATEIbLHOM padoTh:

1.
2,

2
4.

CriocoOrI 3amaHusg MHOKECTB.

OcHoBHBIE oONeparuu HAJL MHOMeCTBaMH. JlmarpamMmer Oiinepa-Benna. CroiicTea
onepamnuii HaJ MHOKECTBAMI,

IlonsaTre pa36ieHns U TOKPHITH MHOKECTBA.

Omnpenenenye NpsaMOro TPOM3BENEHHUS MHOMECTB. BBIMHCIEHHE MOIIHOCTH IIPSAMOTO
IPOU3BE/ICHHS KOHEYHBIX MHOXECTB. MOIMHOCTH KOTOPEIX H3BECTHEL.

Honsarne OunapHoro orHomeHHs. IIpuMepsl OGMHAPHBIX OTHOIICHMIL, ANTOPHTM
OCTPOEHHS MATPHIEI OTHOLICHHS

Kakie oTHOIIGHHS Ha3BIBAIOT ped)IeKCHBHEIMH, CHMMETPHYHBIMA M TPaH3UTHBEHBIMH,
Oco0eHHOCTH MATPHIE] OTHOLIECHHH IS TAKMX OTHOLICHHMI,

llousiTve OTHOLICHMS SKBHBAIEHTHOCTH. [IpUMepEI OTHOIIEHMH SKBHBAICHTHOCTH. YTO
Ha3bIBACTCA KNACCOM 9KBHBAJIEHTHOCTH, CHCTEMOI KIAaCcCOB SKBHBAICHTHOCTH, ClofcTBa
KJIACCOB SKBHBAJIEHTHOCTH.

Ilousatue orHOmenus nopsyka. [IpuMepsI OTHONTEHHIT TOPSIAKA.



9. TloHsitie 3aMbIKAHMS OTHOIIGHHS. ANTOPHTM TDPAH3HTHBHOTO 3aMBIKAHUA (ANIOPHTM
Yopmanna).

11.
12.
13.
14.
15,
16
17.
18.

15

20.

1.

22,

23.

24.
25,

26

27,

28.

30.

31.

32.
33.

Honsrue anreOpsl JorukH, GyHKIHE anreGphl JOrMKH. [IpaBria MOCTPOSHE TabIHIE]
HCTHHHOCTH ¥ KapTel Kapno.,

Hounstue opmynsr anreOpsi JIOTHKH. YHApHBIC W OMHAPHBIE JIOTHYECKHE OLEPAIIHIL
IIpuopHTET TOTHYECKUX ONEpamuii.

IloHsTie sneMEHTAPHOR JMIBIOHKLIMH (KOHBIOHKIMM) (OPMYJN, JM3BIOHKTHBHON W
KOH'BIOHKTHBHOM HOpMaJIbHO# (hopMOii.

Honstue C/IH® (CKH®). Teopema o cymecrsosanun CJITH® (CKH®D).

Ajroputmel noctpoerus CIHO (CKH®) mo rabnune HCTHHHOCTH,

. AIrOpUTMEI oIty denns cokpamentoi JIHO (KH®) no xapre Kapmo.

Omnpeznenenue rpada, cMexXHBIX pebep, CMEXHBIX BepIUHH. UTO 03HAYAET BBIpAIKEHHE
“pebpo HHIUZEHTHO BepIuuHam’?

OrmpezieieHHe  OPHEHTHPOBAHHOTO,  HEOPHEHTHPOBAHHOIO, CMENIAHHOTO  Tpada.
Kanonnyeckoe mpeJcrasieHne HEOPUSHTHPOBAHHOTO rpada (HapHCcoBaTh MpUMED).
Houstue: mycroro rpada, mymb-rpada, TpusmansHOro Tpada, rpada ¢ meTiEMHE,
MyIbTHIpada, 1poctoro rpada, Geckoneunoro rpada (IpUBEAUTE PUMEPHI KAKIOTO B
BHJIE JIMArpaMm).

T0 Ha3BIBAIOT JIOKAIBHOM CTeNeHbio Bepiubl rpada. [lonstre monycrenenn uexona”
H “TIOJIyCTeNeHb 3aX0/1a” JUIs OPUEHTHPOBAHHOTO rpada. [ToHsTHe cBI3HOTO rpada.
[lepeunciiure BO3MOKHBIE cmOCOOH! 3aanus rpados. Kax ¢opmupyiores MaTpHIa
MHIMICHIMH, MaTpHia CMEXHOCTH JUIsl HEOPHCHTHPOBAHHOIO H  OPHUEHTH]POBAHHOTO
rpacog.

Kakne rpadpi HaswiBaior m30MOp(HbIMH. [IpHBECTH ATTOPHUTM CpAaBHEHHA rpadog,
NPEACTaBICHHLIX MaTPHULAMK CMEKHOCTH, HA IPeIMeT BEIIBICHUS HX M30MOPDHOCTH.
Ilytn noporm B HeOpHEHTHPOBAHHOM (OpHEHTHpOBaHHOM) rpade: OIIpe/eNIeHue
MapuipyTa, JUIMHBI MapIIpyTa, MapuipyTa IHMKIMYECKOTr0, HEelH, NPOCTOH HelH, 1HKIIA,
TIPOCTOrO IHKJIA.

Yro nonumaercs noa ooxozoM rpada. Onucanue anmroputMa o6xona rpada B rnyOuHy.
Onpezenenre CBA3HOrO HEOPHEHTHPOBAHHBIA rpada. Uro HasbIBAaeTCS KOMIOHEHTOH
CBSI3HOCTH HEOPMEHTHPOBAHHOTO Ipada.

OnpepnencHue CHIBHO CBS3HOTO M OJHOCTOPOHHE CBA3HOTO OPHEHTHPOBAHHOTC rpada.
KomronenTsi cHIbHOM CBA3HOCTH H OXHOCTOPOHHEH CBS3HOCTH rpada.

Y10 ecTh OTHOWIEHHE IOCTHXKHMOCTH 3a7amHoe Ha rpade. CBOMCTBA OTHONIEHHS
JOCTHKMMOCTH [JISL HCOPUEHTHPOBAHHOTO H OPHEHTHPOBAHHOTO rpados.

lloHsTHE OTHOILEHHS TOCTHIKHMOCTH Ha MHOJKECTBE KOMIIOHEHT CHITBHON CBA3HOCTH.

- 3ajlaHKe  MATPHIBI  CBASHOCTH /Ui HCOPHEHTHPOBAHHOTO  rpadya, MATPHI(EI

OJIHOCTOPOHHEH CBS3HOCTH JUI OPUEHTHPOBAHHOTO rpada, MATPHIILI CHIIBHOM CBA3HOCTH
IUIsL OPMEHTHPOBAHHOTO Tpada.

MeTpuyeckue xapakTepucTHKE TpaoB: OIpeneieHHe PACCTOSHUS MY BepIIHHAMM
v, B Vv, B CBA3HOM rpade, [uamerpa cBA3HOTO rpada, SKCHEHTPUCHTETA BEPIIHHEL V B

CBA3HOM Ipade, panuyca rpada, LeHTPATBHOM BEPITHHEL

Iousite Touku cownenenns, Mocta u Gnoka. Korma sepmmny rpada MOMHO CUHTATD
TOUKOH counenenus, Kakoe pedpo cunraercs MOCTOM.

Hro Ha3bIBACTCS BEPIIMHHOM 1 peGepHON CBA3HOCTEIO Tpada.

OnpeneneHue HEOPHEHTHPOBAHHOIO jepeBa. UTO HA3BIBAIOT OCTOBHBIM JEPEBOM
HEOPHEHTHPOBAHHOI'O CBA3HOIO rpada. UTo Ha3kIBACTCA HEOPHEHTHPOBAHHEIM JICCOM.



7. YAEBHO-METOANYECKOE 1 TH®OPMAIMOHHOE OBECTIIEYEHUE
JAACHOHAILJIMHBI (MOTY JLST)

a) OcHoBHasA JUTEpaTYypA.

1. 3apumosa J.P. Jlexuuy 1o JUCKpeTHOM MaTteMaTike. MateMaTHuecKas Toruka/
yueOHoe nocobue.- M.: Poccuiickuit yausepeurer apyx6u1 Hapomos, 2014.-120 c.
/ihttp://www. iprbookshop. ru/22190

2. Mapuerkos C.C. OcHOBBI Teopuu Oy/1eBBIX QyHKIHI/ydeGHOE ocobue.- M:
OUSMATIINT, 2014.- 136 c. //http://www. iprbookshop. ru/24270.

3. Heanos MLII. CHopruk 3aj1a4 110 Kypey «JlHCKpeTHas MaTeMaTHKay»/ METOIMYeCKIe
yka3zaHus.~ M.: MOCKOBCKHI rocy1apCTBEHHBIH TeXHIUECKHIT YHUBEPCUTET HMEHH
H.3. baymana, 2013.- 32 c. //http://www. iprbookshop. ru/31549.

4. Aunexcees B.b. Jlexuun mo auckperHoii Matemartuke/ yae6noe nocodue.- M.: HUAL]
MHOPAM, 2013.- 90 c. //http://www. znanium. com/catalog.

0) JlonmonHuTEeNBLHAS JIATEPATYPA.

1. Knanmnos @.K. luckpernas MareMaTuka. Yacts 1. OCHOBBI TEOPHH MHOXKECTB H
Kombunaropuka.- M.: MocKOBCKHI roCy1apCTBEHHbIN CTPOUTENBHEIH YHUEE)CHTET

2010.-112 c. //http://www. iprbookshop. ru/16394 .

2. Yeos C.B. uckpernast MaTemMaTuka/ yaeGHoe nocobue.- OMck: OMcKuif roc. yH-T
wm. C.B. locroesckoro, 2011.- 60 c. //http://www. iprbookshop. ru/24884.

3. Mapuenkos C.C. OcHoBEI Teopuu GyneBbix hynknmit/ yaeGHoe mocobue.~ M.
OUBMATIIAT, 2014.- 136 c. //http://www. iprbookshop. ru/24270

4. Xpamosa T.B. Jluckpernas MaTeMaTHKa. DJieMeHTHI TeopuH rpados/ yueGHoe
nocob6ue.- Hosocubupek: Cubupekwuii roc. yH-T TenekoMMyHuKanuii 1 HE(OpMa-
THKH, 2014.- 43 c. //http://www. iprbookshop. ru/24270,

2

B) MHTEpHET-pECYpCBI.
1. 9bC «YuuBepcurerckas 6ubnuorexa onmaitay - http://biblioclub.ru/
2. OnekTponHHas OubmHoTeKa:http://Www.twirpx.com

8. MATEPHAIBHO-TEXHUYECKOE OBECIIEYEHUWE
JACHUTIIMHBI (MOIY JIST)
Jns  mpoBeneHus abOPAaTOPHBIX  3aHATHI TpefHA3HAYEHA CIEIHATH3HPOBAHHAS
nadoparopus —(ayz. Ne 511-3T"), mo3BosIsXOIAs IPOBOAUTE MYIBTHMEIMAHBIE 3aHATHAL.
Jnst BBIIONHEHHs y1a0OpaTOpHBIX paGOT HCHONBE3YETCS KIACC KOMIBIOTEPOB, C

NPOrpaMMHBIM - o0ecliedeHreM: SI3BIK TporpammupoBanus C++; MicrosoftOfficeWord s
oopMIICHHS OTYETOB.
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IIporpamma paccMoTpena u onoGpeHa Ha 3aceqaHnun Kadeapol (DHHM /
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3ageyrommit kadeapoii
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IIpoTokosn 3acenanus kahenpsl No oT rojaa

3ageyromii Kahenpoit
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3asenyromumii kadbemapoi




