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AHHOTaUs

HucuuiuinHa «JlMCKpeTHas MaTeMaTHKa» BXOAUT B 0OpPa30BaTENbHYIO IPOrpamMmy
BBICIIET0 00pa30BaHUs 10 HarpaBlieHHI0 noArotoBky/ cneruanbHocT 09.03.04 «IIporpammuas
WH)XXCHEpUs» HanpaBiceHHOCTH «[IpoekTupoBaHuMe mpOrpaMMHBIX cucTeM». JlucnuruimHa
peanu3yercs kapenpoit «Ne4 1.

JlucuuiuinHa HaiesieHa Ha JOpMHUPOBAHUE Y BBIITYCKHUKA CIEIYIOIIMX KOMIIETEHIINH:

OIIK-1 «Cnoco0GeH NpUMEHATh €CTECTBEHHOHAYYHbIe M OOIIEMH)KEHEPHBIC 3HAHU,
METO/Ibl MATEMAaTUYECKOTO aHAJIN3a U MOZEINPOBAHUS, TEOPETUYECKOIO U IKCIIEPUMEHTAILHOTO
UCCIIEIOBaHMS B IPOPECCUOHATIBHOM 1S TETbHOCTI

CopepxaHue IUCLUUIUIMHBI BKIIOYACT KPYr BOIPOCOB M3 TPEX Pa3feiioB MaTEMATHUKH:
TEOPHH MHOXECTB, KOMOMHATOpPUKH W Teopuu rpadoB. B mepBoMm paznene paccMaTpuBaroTCs
IOpOCTEHIINEe CBOMCTBA MHOXECTB M OMHApHBIX OTHOLIEHHMH, a TaKkKe OTHOLICHUS
HKBUBAJIEHTHOCTU U mopsaka. OOcyxnaercs ynorpediseMas B COBPEMEHHOH MaTeMaTHKe
CHUCTEMA aKCHOM TEOPUH MHOXKECTB.

Bo BTOpOM pazserne u3ydaroTcsi CyHIeCTBYIOIINE YETHIPE CXEMbI BBIOOPA IMOJIMHOKECTB, a
TaKXe MOJIXOAbl K PELICHHI0 KOMOMHATOPHBIX 33Jad B paMKax ajaredpandyeckoro MeToja,
METOJIOB PEKYPPEHTHBIX COOTHOIICHHA, TPOU3BOISAIINX (QYHKIIHH, BKIIFOUSHUH ¥ HCKITFOUCHUH.

B pasmene teopus rpadoB naroTcsi HEOOXOJMMBbIE CBENEHHMs O THMAax TrpadoB, HUX
CBOWCTBAX M paCCMaTPUBAIOTCSI HEKOTOPHIE ONTHMHU3ALMOHHBIE aJTOPUTMBI IOCTpOeHUS rpadoB
C 33JaHHBIMU CBOWCTBAMH, B TOM 4MCJE aJrOPUTMBbl PEIICHUS 3KOHOMHMYECKHMX 3ajad Ha
CeTeBbIX Tpadax.

[IpennogaBanue IUCUUIUIMHBI MpegycMaTpUBaeT CieAyrolire (opMbl OpraHu3aluy y4eOHOIo
npoliecca: JISKLUH, IPAKTUYECKHE 3aHATHS, CAMOCTOATENbHAs paboTa CTyIeHTa, KOHCYJIbTallUH.

[IporpaMMoil IUCHUIUIMHBI HPEIYCMOTPEHBI CIEAYIOLUIME BHJbI KOHTPOJSA: TEKYIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3auera.

OO0mast TpyA0eMKOCTh OCBOSHHS IWCIMILTUHBI COCTABISCT 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUM »



1. TlepedeHb IIAHUPYEMBIX PE3yJILTATOB O0YUYCHHS MO JUCIUTUINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenp npenoaBanus AUCHUILTAHBI - 1aTh CTYJIEHTaMU HEOOXOMMbIe Oa30Bble 3HAHUS U
CHUCTEMaTU3MPOBAHHOE IIPEJCTABICHUE O TEOPUU MHOXKECTB, KOMOMHATOPUKE U TEOPUU TpadoB
U WX HMHTEPIpeTalusiX, a TaKKe MPUBUTh WM HABBIKM PEUICHHS ONTHUMHU3ALMOHHBIX 3a]a4
METOAaMU JUCKpeTHOM Martematuku. ConepkaHue IUCLUIUIMHBL SBJSIETCS JIOTHYECKUM
IPOJIOJDKCHUEM COJICP)KaHHUS JAUCHUIUIMH: Kypca MaTreMaTHMKd W HH(OPMATHKH; BOIPOCHI,
u3y4yaeMble B Kypce JUCKPETHOM MaTeMaTHKH, 0a3upyroTcs Ha oOleMaTeMaTHYeCKUuX Kypcax,
U3y4aeMbIX CTY/ICHTaMH Ha MPEABIAYIINX CEMECTPax, B YaCTHOCTH, B Kypcax MaTeMaTHYeCKOTro
aHaJIu3a ¥ BBIYMCIIUTEIILHOW MaTEeMaTHKH.

[TosToMy HEOOXOAMMO HMMETh NPEACTABICHUE: O MECTE€ AMCKPETHON MaTeMaTHKU B
CTPYKTYPE COBPEMEHHON MAaTEeMaTUKH, CBA3M AUCKPETHOM MaTeMaTHKH C APYTUMH pa3lielaMu
MaTeMaTHKH U MPUKJIATHBIMUA AUCUUIUIMHAMH 0 CHEIMAIbHOCTH.
3HaTh: OCHOBHBIC 3aKOHBl TEOPUHM MHOXKECTB, OCHOBHBIE COOTHOILEHUS KOMOMHATOPHKU U
METO/bI ONTHMHU3ALNU TEOPUH rpados.

VYMeTh: (pOpMaIU30BbIBaTh MPAKTUYECKHE ONTHMU3ALMOHHBIE 33/a4l U pelaTb UX METOJaMHu
JIUCKPETHOM MAaTEMaTUKH.

1.2. JlucumniavHa BXOIUT B COCTaB 00s3aTEeIbHON YacTU 00pa3oBaTeIbHOIN MPOTrpaMMBl
BeIcIiero oOpasoBanus (nanee — OIT BO).

1.3. TIlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHs 110 AUCLUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pe3ynbrare M3ydyeHus NUCLMILIMHBI O0OydaroUuiics AODKEH 00janaTh ClIeIyHOLIUMU
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIIMu 1 WHAMKATOPHI UX JOCTHKCHHS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpymmna)

KOI[ 1 HAMMCHOBAHHC

KOI[ U HAMMCHOBAHUC UHUKATOpA

KOMIIETEHIINH KOMIIETEHIIUU JIOCTHIKEHHST KOMIIETCHIIMHI
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBEI MAaTEMAaTHKH,
MPUMEHSITh (bU3HUKY, BHIYUCTUTENBHON TEXHUKU U
€CTECTBCHHOHAYYHBIC | IPOTPaMMHUPOBAHUS

O6menpodeccroHanbHbIE

KOMIICTCHIIN U

U O0ILENH)KEHEPHBIE
3HAHMUSI, METO/IbI
MaTeMaTHIeCKOTr0o
aHaJIM3a u
MOJICTTUPOBAHHS,
TEOPETHYECKOTO U
IKCIIEPUMEHTAILHOTO
UCCJICIOBAHHS B
poQeCCHOHATBHON

ACATCIIBHOCTH

OIIK-1.¥.2 ymeTs pemars cTaHAapTHBIE
npoQeCCUOHANIbHBIC 3a/1a4U C
MIPUMEHEHHUEM €CTECTBEHHOHAYYHBIX U
001IEeH)KEHEPHBIX 3HAHHI, METOJIOB
MaTeMaTUYeCcKOro aHajimsa u
MOJEIIUPOBAHUS

OIIK-1.B.3 BnaageTh HaBbIKAMU
TEOPETHUYECKOTO U IKCIIEPUMEHTATBLHOTO
HUCCIIENOBAHNA OOBEKTOB
po(heCcCHOHALHOM e TENIbHOCTH

2. Mecro nuctuIuIMHEL B cTpykType OI1

JucuumnirHa MokeT 6a3upoBaThcsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YJYarOIIUMHCS
MPU U3YYEHHUH CIENYIOIINX AUCIUTIINH:
e  Teopus HH(GOPMAIIMOHHBIX IPOIIECCOB U CHCTEM;
e  yIpaBiIeHUE JaHHBIMH;
®  MOJEJIHMPOBAHME CUCTEM;
e  uH(popMalMOHHAA OE30MaCHOCTb U 3aIlUTa MH(OPMAIHUH,

3HaHUA H HAaBBIKH, IIOJIYYCHHBIC IIPpHU HU3YYCHHM MaTcpualia HaHHOﬁ JUCLMIIIIMHBI B
COOTBCTCTBHH C y‘IGGHBIM IMJIaHOM HaAITpaBJICHHUA, UMCIOT KaK CaMOCTOATCIbHOC 3HAYCHHUC, TaK U



HCIOJIB3YIOTCA NpPU U3YUCHUH APYIrUuxX AUCHUILINH «SI3pIKH M MCTOJbI MMPOTpaMMHUPOBAHUSY,
«ba3s1 JaHHBIX», ((OHepaHI/IOHHBIe CHUCTEMBI».

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH TI0 CEMeCTpaMm) MPEeACTaBICHbI B
Tabnuie 2.

Ta6ymma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITNHBI

TpynoeMKocTh 1o

Bun yuebHO# paboTh Bcero ceMecTpam
No2
1 2 3

Oowan mpyooemKocma OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIC:

nekiuu (J1), (dac) 34 34

1('IpaK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie sanstus  (I13), 17 17

qac

nabopaTtopHbie paboTs (JIP), (uac)

KypcoBoil npoekT (padota) (KII, KP), (gac)

9K3aMeH, (4Jac)

CamocmoamenvHas paboma, Bcero (4ac) 57 S7
Buo npomesxcymounoit ammecmayuu:. 3a4er,

mudd. 3auer, sx3ameH (3auer, Judd. 3au, | 3ayer 3auer
OK3.%%)

EX3

[IpuMeuaHue: kaHAWAATCKHI SK3aMEH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIHUILTHHBI IO pa3/esiaM U BUAAM 3aHITHIA.
Paznensl, TeMBI TUCIUTIINHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Pasiensl, TEMBI AUCIUTLIHHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (uac)
Cemectp 2

Paznen 1. 6 3 8
Paznen 2. 4 8
Paznen 3. 8 4 12
Pasnen 4. 6 3 17
Pasmen 5. 6 3 17
HUroro B cemectpe: 34 17 57
Hroro 34 17 0 0 57

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ComepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HasBanue u cogep>xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHITHI




1 Pa3nen 1. MHokecTBa 1 onepaliii HAX HAMH

1.1 MuoxectBo. PaenctBo MHOXecTB. IlogmuOXecTBO. IlycToe MHOMXECTBO,
yauBepcyM. [uarpammel Diinepa-Benna. Bynean. CriocoObl 3aaHusi MHOKECTB.
OcHOBHBIE OIEpali HajJ MHOXecTBaMH. AnreOpa MHOXECTB, €€ OCHOBHEIC
¢opmyiel. KOHCTHTYEHTHI .

1.2.JlekapToBBI TPOW3BEACHUS MHOXKECTB. buHapHbIe OTHOIMIEHUSA. OTOOpaXKEeHWUS

MHOkecTB. OOpa3spl, mMpooOpasbl, 0OpaTHBIE OTOOPaXKEHMsS, BHIBI OTOOPAKECHHI.

OyHKIMH, UX CBOHCTBAa. BUHApHBIE OTHOIIEHHS CHEeUUANbHOrO Buaa. OTHOLICHUS

MOPSIKA.

1.3. DKBUBaJICHTHOCTh M MOIIHOCTh MHOXECTB. KapaunanpHble uMcla, HIKaia

KapIuHaJIbHBIX uncen. KoneuyHnble, OeckoHe4YHble, CU€THbIe, Oeccu€THbIEC,

KOHTUHYaJIbHBIC MHOXXCCTBA, UX CBOIICTBA. ApI/I(bMeTI/IKa KapJIUuHAJIbHBIX YHCECII.

2 Pasnen 2. KomOuHnaTopuka.

2.1 OcHoBHble (opMmynbl KoMOMHaTOpHKH. Boibopku. IlpaBuma cymmbel u
npousBeneHus. [lepecTaHOBKH, pa3MeIeHHs], COUETaHUs C MIOBTOPEHUSIMU U 0e3
noBTopenuii. bunom Herorona. CBoiicTBa OMHOMHUAIBHBIX KO3(D(UIIMEHTOB.

2.2 IlpuHUuMI BKIIOYEHMW U UCKIIOYEHUN. DOopMylia BKIHOYEHUN M HUCKIIOYEHHH.
[IpuMeHeHne NpUHLMIA BKIOYEHUN U UCKIIOYEHUN K PEIICHUIO HEKOTOPBIX
KOMOHMHATOPHBIX 3a/1a4.

[MpousBozsmue QyHKIMH, YKCIIOHEHIUABLHBIE TPOU3BOAANINE QYHKINHU, ACHCTBUS

HaJl  HUMH. IIponsBogsmue (GYHKIMM ~ HEKOTOPbIX  KOMOMHAaTOPHBIX

MoCJeA0BaTENbHOCTEN. MeTo] PEKYPPEHTHBIX COOTHOLICHWH. PenieHne nTUHENHBIX

PEKYPPEHTHBIX YpaBHEHUH ¢ IOCTOSHHBIME K03 dunmentamu. Yucina Gubonaqyw.

3 Paspnen 3. OcHoBbl Teopun rpagos.

3.1 OcHOBHBIE IOHSTHUS TEOPUH TpadoB

I'pad (oprpad), ero snementsl. Buabl rpador (oprpadoB). OTHOUICHUS MEXIY
anementamu rpada (oprpaga). Cmocobbl 3amaHus. CTeneHb  BEpLIMHBL
N3zomop¢uzm. CBSI3HOCTS.

3.2 MapuipyTsl, IyTH, TUKIBI MapmpyTsl B rpadax, ux Buasl. Llens, nuki. [lyta B
oprpadax, ux Buabl. Konryp. Teopembl o Mapmipyrax W nukiax. OmnpeaeneHue
IKCTpEMalbHBIX IyTed Ha rTpadax. BeuiBneHne MapmpyToB ¢ 3aJaHHBIM
kosmuecTBoM pedep. Meron IllumOenma. Anroputmel Jlelikctpel u bennmana -
Mypa mocTpoeHust KpaTyaiiiero myTH. 3ajiaya 0 HaxOKICHHA MaKCUMAIBHOTO ITyTH
Ha anukimdecknx rpadax. Konrtyp. Teopemsl o mapmpyrax M mmkiaax. O0Xompl
rpadoB. OyHIaMEeHTAIBHBIEC IIUKITBI.

3.3 Jeperns. [epeBo (opumepeBo). KopHeBble, OuHapHbIe JepeBbs. Teopembl O

nepeBbsix. OcToBHBIM rpad. 3amadya 00 OCTOBE MHUHHMMAJIBHOTO Beca. AJTOPUTM
IIpuma pacueTa KpaTyaiIIero OCToBa.

4 Pa3nen 4. [lnanapHbie u XxpoMaTHUYeckHe rpagsbl.
4.1 Tlnanapuele rpadpl. Ykiaaka rpada Ha IUIOCKOCTH, OJUH U3 alTrOPUTMOB

ykiaanku rpados. XpomaTtuueckue rpadnl. Packpacku rpador. Teopema o msitu
Kpackax, UCTOpUs €€ 10Ka3aTeNIbCTBA.

5 Pasnes 5. DneMeHTHI ceTeBOro MJIAHUPOBAHUS.

5.1. Cern, motoku B ceTsix OmpezeneHus: ABYXIOIIOCHOW HampaBICHHON CeTH,
MOTOKa. 3a7a4a 0 MaKCUMaIbHOM MmoToKe. Paspes. Teopema dopaa-dankepcona.

5.2 OcHoBHBIE MapaMeTprl ceTeBhIX rpadoB. Kputnueckue myTH, padOThI, pe3epPBHI.
PesepBsl 115t coObITHIA M paboT ceteBoro rpada. JInHelinsie rpaduky.

5.3. IlnanupoBanue moTpeOnenuss pecypca. CocraBieHue paclUCaHUi NpU

OrpaHUYCHUAX Ha PECYPCHI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMbl MpakTUYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6muma 5 — [IpakTHdeckue 3aHsITHS U KX TPYT0EMKOCTh




n/a

TeMbl TpaKTUYECKUX 3aHATHI

DopmbI
MPAKTUYECKUX
3aHATUHA

TpynoeMKoCTb,
(dac)

No
pasnerna
JIACIIAII

JIAHBI

Cemectp 2

1.1.CnocoObl  3a7aHus  MHOKECTB.
Juarpammsbl Ditnepa-Benna.
Bynean. OcHoBHBIE Omepanuu HaJ
MHO>KECTBaMHU. Anrebpa
MHOKECTB, €€ OCHOBHBIC (DOPMYIIBIL.
Pemenue 3amau Ha JOKa3aTENIbCTBO
TOXJIECTB.

1.2. JlekapTOBBI MPOU3BEACHUS
MHOXECTB. bUHapHbIE OTHOIICHUSI.
Jloka3arenbCcTBO CBOMCTB
JIEKapTOBa MIPOU3BEICHUS,
OMHAPHBIX OTHOIIEHUHN (YHKITHIA.
OTHoO1ICHUS TOPsIKA.

1.3.3amaun Ha pedIeKCUBHOCTh
(uppedIIeKCUBHOCTB),
CUMMETPUYHOCTD,
AHTUCUMMETPUYHOCTb,
TPAH3UTUBHOCTb OMHAPHBIX
OTHOIIEHUMN, YKBUBAJICHTHOCTH.
JleicTBUs HaJ KapAMHAIbHBIMU
YUCJIAMH.

Pemenue 3amau,
paz00p KOHKPETHBIX
CUTYaLH.

2.1. BeiOopku. IIpaBuiia cymmbl U
npousBeneHus. [lepectanoBky,
pa3MeLICHUs], COUYETaHUS C
MTOBTOPEHUSAMH U 0€3 OBTOPEHUH.
Pemenne npocThIX NEPEUNCIUTEIBHBIX
3a1a4.

2.2. lIpousBoasume GyHKIMH,
SKCIIOHEHIIMAJIbHBIE ITPOU3BOISIINE
¢GbyHKIMH, 1eHCTBUS HAJ HUMH.
[IpownsBonsuire PyHKINN HEKOTOPBIX
KOMOWHATOPHBIX
nociiegoBaTreabHoCcTell. MeTox
PEKYPPEHTHBIX COOTHOIIEHUH.
Pemenne nuHENHBIX PEKypPEHTHBIX
YPaBHEHU C MOCTOSIHHBIMHU

K03 ULIEeHTaMH.

2.3. ®opmyna BKJIIOUYEHUN U
nckirodyeHnil. [IpuMenenne npuHnmma
BKJIFOUEHUH U UCKITIOYECHHH K
PEILIEHUIO HEKOTOPBIX KOMOWHATOPHBIX
3a[1a4.

Pemenue 3amay,
paz00p KOHKPETHBIX
CUTYaLHM.

3.1. VYmopsmoueHwe Iyr W BEpIIUH
oprpada. Pemenne -sKcTpeMambHBIX
3amau Teopuu rpados. Begaua nepBoit
YaCTH UWHAWBUAYAJIBHOTO OOMAIIIHETO
3aJlaHusl.

Pemenne 3amau,
pa3z00p KOHKPETHBIX
CUTYalH.




3.2.  OmpeneneHue AKCTpEeMaIbHBIX
nyreii Ha  rpadax. BriaBnenue
MapuIpyTOB C 3aJlaHHBIM KOJIMYECTBOM
pebdep. Merox [llumbenna. AITopuTMBI
Hevikctpel u  bemnmana -  Mypa
IIOCTPOEHUs  KpaTdaumero  IyTH.
3aaya 0 HAXOXKJIEHUM MaKCUMaIbHOIO
MyTH Ha aIllUKIAYECKUX rpadax.

3.3. O6x0/161 rpados.
dyHIaMEeHTaIbHBIC IIUKITBI
(mpomomxeHue). Pemenue

IKCTPEMAaIbHBIX 3a7a4 Teopuu rpados
(3KCTpEeMaIbHBIE OCTOBBI).

4.1. AnropuTwm ykiaaku rpada Ha Pemerue sanad, 4 4
mockocTH. Packpacku rpados. pasdop KOHRPETHRIX
CUTYaIHH.
5.1. Amroputm ®opna-dankepcona. Pemenue 3amauy, 3 5
[locTpoenue mnoTOKa MMHHUMAJIbHOW | pa300p KOHKPETHBIX
CTOUMOCTH. CUTYalUH.
5.2. Kputnueckue nytH, padOTHI,
pe3epBbl.  Pe3epBbl 11 cOOBITHH U
pabor cereBoro rpada. JluHEHHBIE
rpaduku. [Tnanupoanue norpedneHus
pecypca.
5.3. IlmanupoBanue  mOTpeOICHUS
pecypca. CocraBieHue pacnucaHui
MIPH OTPAaHUYCHUSIX Ha PECYPCHI.
Bcero 17
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb IPUBEICHBI B TaOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT Tpynoemxocts, | pasaena
n/m (gac) JUCLIATT
JIUHBI

Y4eOHBIM MJIaHOM HE PEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoekTupoBaHue/ BHIIOIHEHUE KYPCOBOU PabOTHI

Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYI0EMKOCTh NPUBEIEHBI B Ta0IuLE 7.

Tabmuma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh




. Bceero, | Cemectp 2,
Bun camocrositenbHO# paboThI
Jac Jac
1 2 3
W3ydeHne TeopeTHIecKoro MaTepuana
10 10
nucuuraabl (TO)
KypcoBoe npoextupoanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3) 30 30
[ToaroroBka K TEKyIieMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Homamnee 3aganue (/13) 7 7
Bcero: o7 S7

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOW Pa0OThI 00yUYArOIIUXCS 1O TUCIMILIHHE (MOJIYIIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIUISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeYaTHBIX U SJIEKTPOHHBIX Y4EOHBIX U3TAHUN
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B TabuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3JaHHMA

HIudp/
URL aapec

bubnuorpaduueckas ccplika

Komnu4ecTBo 9K3eMILISPOB B
OnoImoTeKe

(KpoMe 2JIEKTPOHHBIX IK3EMILTSIPOB)

C.J. Ulanopes, JluckpeTHas MaTeMaTHKa.
CII6.: BXB-IIetep6ypr, 2006, 396 c.

C.J. llanope MaTtemaTudeckas JIOTHKA,
C-I16., BXB-Ilerep6ypr, 2005, 410 ctp.
[519.6(075) H 13519.6/.8] A.A.
HaGebun JluckpeTHas MaTeMaTHKa. —
M:Hayunsiit mup, 2010. — 509 c. Kon-Bo
9K3. B 6ubm. - DO(5)

[519.7(075) [ 48 519.6/.8] HduckperHas
mareMaTHka. OCHOBHbBIE TOHSATHS TEOPUHU
yucen: weroauyeckue ykazanusi/ C.-
[Tetepd. roc. YH-T a’pOKOCM.
puOOPOCTPOCHHUS; COCT. C. B.
®enopenko. - CII6.: TOY BIIO
"CIIoI'YAII", 2011. - 16 c. Kon-Bo k3. B
oubn. - UI'(5), CO(20), 'C(59)

[519.7(075) [T 48 519.6/.8] quckperHas

0
0

[TerepO. roc. yH-T a3pOKOCM.

T'C(58).

MaTreéMaTHKa. I[OHOJ'IHI/ITCJ'ILHLIC TJIaBbl
TCOPHUU YUCCII: MCTOOAUYCCKUC YKaSaHI/ISI/ C.-

npubopoctpoenus; coct. C. B. denopenko. -
CII6.: TOY BIIO "CII6I'YAII", 2011. - 15 c.
Kon-Bo 3k3. B 6u6m1. - UI'(5), CO(20),

7. TlepedyeHb AIEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHU ceTn « HTepHeT»




[epeueHn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX Ui OCBOCHUS THCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL aapec HaumenoBanue

1. O.E.Axumos, /luckpeTHas MaTeMaTHKA: JOTHKA, TPYIIIbI, Tpadsl /
O.E. Axumos, M.: Jlabopatopus ba3zoBbeix 3nanuii, 2003. 376 c.

2. U.AJlaBpoB, 3amauu 1O TEOPUU MHOMKECTB, MaTEMaTUYECKOH
joruke u Teopuu anroputmoB / M.A. JlaBpos, JI.A. Makcumosa.
M.: DUSMATIINT, 2004. 256 c.

3. C.®.Trwopun, F0.A.AnseB JluckpeTHass MaTeMaTHKa: MPAKTHUECKas
JUCKpeTHas MaTeMaTHMKa W MaremMaThyeckas Joruka. — M.:
Wznarensckuit nom «Mudpa-M», 2010. — 384 c.

4. ®.A. HoBukoB, JluckpeTHass maremMaTwka Ui MPOrPAMMHCTOB /
®.A. Hosuxkog. CII6.: [Turep, 2003. 301 c.

5. A. M. IlerpoBa ABTomMaTuueckoe ynpasienue. — M.: ®opym, 2010.
—240c.

6. udp - M980222. Marematuxka. - XKypnan: PXX: PeeparuBnsrii
xypHai: PK : Bein. cBog. 1. 13B: Teopus BeposTHOCTEN 1
MareMarnyeckas cratucruka. - M.: BUHUTH.

http://e.lanbook.com/bo | Acanos M.O., bapanckuii B.A., Pacun B.B.
oks/element.php?pll_ci | [uckperHas MaTemMaTuka: rpadbl, MATPOUIbI, AITOPUTMEI
d=25&pl1 id=536 [DnexTponnsii pecypce] - CI16.: MU3aarenserBo «Jlauby, 2010. — 368 c.

http://znanium.com/boo | Kaumenan C. A. JluckpeTHas MateMaTHKa [ DIeKTpOHHBIN pecypc]:
kread.php?book=11945 | yueonoe mocodue / C.A. Kannenar. - M.: POPYM: UHOPA-M,
6 2007. - 224 c.

8. Ilepedenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 0O€CHEeueHUs, HCIOJIb3YEMOTo TMpPH OCYIIECTBICHUU
00pa30BaTEILHOrO MpOoLEcca M0 AUCLUILINHE.
[lepedeHp UCONB3yeMOro MPOrpaMMHOr0 odecrieueHus npejacrasieH B Taduuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHHS

No /1t Hanmenosanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3yEeMBIX pu
OCYIIECTBIIEHUU 00pa30BaTeIHLHOTO Mpoliecca Mo AUCIHUILTUHE

[Tepeuens WCHONB3YeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJCTaBICH B
Tadmmite 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne /1 HanmenoBanue

He npenycmorpeno



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=536

9. MarepuanbHO-TeXHUYeCKast 6a3a

CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAUMOW U1  OCYIICCTBIICHHS
00pa30BaTeNBLHOTO MpoIiecca Mo TUCIUIUIMHE, IPECTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHnue cOCTaBHON 4acTH Homep aynuropun
/T MaTepUaTbHO-TEXHUYECKON Oa3bl (Ipr HEOOXOTUMOCTH)

1 | JleknmonHas ayiuTopus

10. Omnenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTal|
10.1. CocTaB OIICHOYHBIX CPEIACTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTeCTAI[HH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JIJIsl IPOBEACHUS MPOMEKYTOUHON aTTeCTaIluU

Bup HpOMC)KYTO‘IHOﬁ aTTeCTalnu Hepequb OICHOYHBIX CPCACTB

3auer

Crucok BOMpocoB
TecTrl

10.2. B kayecTBe KpUTEpPHUEB OICHKH YPOBHA CGHOPMUPOBAHHOCTH (OCBOEHUS)
KOMIIETCHIIMA OOYy4YaIONIUMUCS TPUMEHSCTCS S-OayuThbHas MIKaia OIEHKA CHOpPMHUPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas mpuBeacHa B Tabumie 14. B TeueHne cemMecTpa MOXKET UCIOIb30BaThCS

100-0ayuipHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IIpaBUia

HCIIOJIBb30BaHHA KOTOpOI;'I, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbBHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabmuua 14 —Kpurepuu olieHKH YpoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHITUH

5-0ayuIbHas mIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETECHITHIA

«OTIIMYHO»
(Ga4YTCHO»

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, I10CIIEI0BATEIbHO U TPAMOTHO €0 U3J1araer;

— OMUPAsCh HA 3HAHUS OCHOBHON W JOMOJHHUTENBHOH JHTEpaTypHI,
TECHO NPHBS3BIBAET YCBOCHHBIC HAYYHBIE MOJIOKEHHS C IPAKTHIECKOM
JIeSITebHOCTBIO HAIIPABIICHHUS;

— yMeJl0 000CHOBBIBAET U ApTyMEHTUPYET BbIJIBUTa€MbIE UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOIHO BJIAJICET CHCTEMOH CIIENMAIM3UPOBAHHBIX MMOHSITHH.

«XOPOLLIO»
«GAuTEHO»

— o0yyJarouiicss TBEpI0 YCBOMIJ MPOTPaMMHBINA MaTepuan, rpaMOTHO U
M0 CYLIECTBY M3JaraeT ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTyPHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAET YCBOEHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATENbHOCTHIO
HaIlpaBJICHUS;

— apTyYMEHTUPYET HayYHBIC MTOJOKEHNUS,

— JIeJIaeT BBIBOALI B 000OIICHHS;

— BJIAJICET CUCTEMOM CTIeIMAIM3UPOBAHHBIX OHITHH.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»

— o0yyaronuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUpasCh HA 3HAHHUS TOJBKO OCHOBHOMU
JUTEPATYpPHI;

— JIOITyCKaeT HeCYIIEeCTBEHHBIE OMMOKN H HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TNPAKTHUECKOM NPUMEHEHUH 3HAHUH
HaIpaBJICHNUS;

— c1a00 apryMEHTHPYET Hay4HBbIE ITOJIOKECHNUS;

— 3aTpyaHsieTcs B (OpMYIHMPOBAHUU BBIBOJOB M 0000IICHUH;




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapaxrepucTrka chpopMUPOBAHHBIX KOMITETEHIUI

— YaCTHUYHO BJIAJICET CUCTEMOM CIELIUATU3UPOBAHHBIX OHATUI.

HCYOOBJIICTBOPUTEIILHO

«HEC 3a4YTCHO»

— o0ydJaroIuiicss HEe YCBOWJI 3HAYUTENBHOH YacTH MPOrpaMMHOIO
MarepHana;

— JIONTyCKaeT  CYIICCTBCHHBIC  OIMMOKM WM  HETOYHOCTH  IIPH
pPaccMOTPEHHH MPOOJIEM B KOHKPETHOM HaIPaBICHUM;

— HCTIBITHIBACT TPYIHOCTH B IPAKTUYECKOM MPUMEHCHUH 3HAHUIA;

— HE MOXKET apryMEHTUPOBATh HAy4YHbIC TIOJI0KCHUS;

— He (POPMYIHPYET BBIBOAOB M 0000IICHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) as sK3aMeHa IpeicTaBiIeHbl B Ta0auie 15.

Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa

No i/t

Ilepeuenp BonpocoB (3a7a4) AJs IK3aMeHa

Y4eOHBIM IUTAHOM HE MIpEaAYCMOTPCHO

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne i/t

[Tepedyens BonpocoB (3a1av) 11t 3adeTa / nudd. 3auera

1.

oo

© o~

10.
11.
12.

13.

14.
15.
16.
17.

18

MHoxecTBa u AecTBUs HaJg HUMU. CBONCTBA MHOKECTB. 3aKOHBI alreOpbl
MHOECTB.

OtHowenuss u  ¢QyHkuuu. Kommo3unust OWHApHBIX ~ OTHOLIEHMH.
VHbeKTHUBHBIE, CIOPbEKTUBHBIC U OMEKTUBHBIE (DYHKIIUH.

OTHoOlLIEHUS! SKBUBAJIEHTHOCTU. PegueKCUBHOCTh, CHMMMETPHUYHOCTbD,
AHTUCUMMETPUYHOCTb, TPAaH3UTUBHOCTb. BH MaTpull, BbIpaXarolUX 3TH
CBOJCTA.

OtHowenus mnopsaka. YacTUUHBIA MOPAJOK DJIEMEHTOB MHOXECTB.
Huarpammsl Xacce.

OKBHUBaJICHTHbIE, KOHEUHbIE U OECKOHEUHBIE MHOXKECTBA.

Ot6op mnomMHOXkeCTB. UYHCIIO TMEepecTaHOBOK C TOBTOPEHHsIMU U 03
noBTOpeHU. Yucio coueTaHuii ¢ MOBTOPEHUSIMU U O€3 TOBTOPEHUH.
bunom HeroToHa u cBoMcTBa GUHOMUATIBHBIX KO3(DPHUIIMEHTOB.
[TonmHOMMaNBHAS TEOpPEMA.

[TpousBoasmas Gynkuus. Onepanuu B Kiacce MPOU3BOISIMINX (YHKIIHH.
[TpousBoasmue byHKIIH MIOCJIE0BATEIbHOCTEN!

co.c,..crbLad,..a 0 LCL G C )

n

[TpousBosias GyHKIMS MOCAEA0BATeIbHOCTH yncesn Oubonaqyun.
o ~r
MertoJ peKyppeHTHBIX cooTHOLeHul. BeiBox dopmyinsr C) = C

n+r—1"
Meton BriaroueHMd W HckirodeHud. Ilomcuer 4uywWcia DIEMEHTOB
00beMHEeHNUsT N MHOXKECTB.

dopMmysia BKIIOYEHHH W HCKIIOYEHHH 11 MHOKECTBA 3JEMEHTOB C K
COBMECTUMBIMU CBOWCTBAMH.

VY4er BecoB B (hopMyIie BKIIFOUEHUH U HCKITFOUCHUH.

3amaua o uncie 6ecropsakoB. OyHKIUs Ditepa.

I'pads1, BuabI rpados, cnocoObl uxX 3a1aHust. MappyThl, [eTH, [UKIIBL.
Matpulibl CBSI3HOCTH, JOCTHKUMOCTH U KOHTPJIOCTHKUMOCTHU Tpada.

. MeTpudeckue XxapakTepucTuku rpada.




19. VnopsimounBanue Ayr u BEpIIvH oprpada.

20. BeisiBieHue MapmipyToB C 33JaHHBIM KOJIHMYECTBOM pebep. Meron
[Mum6Genna.

21. Anroputm JledKCTpBHI.

22. Anroputm bemmana — Mypa.

23. ANropuT™M HaXO0XXJICHUS MaKCUMaJIbHOTO TyTH.

24. llepebs. [TocTpoeHre MUHUMAIIBHOTO OCTOBA.

25. Diinepossl rpadel. [Tpusnak sitnepoBoctu rpada. Anropurm Ouepu.

26. I'amunibToHOBEI rpadbl. Teopema Ope.

27. ®yHaaMeHTaIbHbIE [IUKJIBI, MAaTPHUIA (PYHIAMEHTATbHBIX IIHKIIOB.

28. HezaBucumbie wmHOkectBa rpada. JomuHupoanue. OICHKH 4HCIA
BEPIIMHHON HE3aBUCUMOCTH U YHCIIa JOMUHUPOBAHUS.

29. Knuku rpada. Anroputm BeIJICTICHUS KUK B Tpade. MaTpuiia Kiuk.

30. [Tnanaprocts rpados. CoiictBo romeomopduszma. Teopema IlonTpsiruna-
KypatoBckoro. Yucno miaHapHOCTH.

31. AaropuTm yKiaaku rpada Ha MI0CKOCTb.

32. Xpomatuueckue  rpagpl. I'mmore3a  yerblpex  Kpacok.  OrueHkH
XPOMAaTUYECKOTO YUCIIA. AJTOPUTM IOCIIEIOBATEIBHON pacKpacku rpada.

33. Ilorokwu B cetsix. Teopema @opaa — DankepcoHa.

34. DnemMeHThl ceTeBoro IutanupoBanus. Kpurnueckue mytu u cpoku. Pannue
Y TI03/IHHE CPOKHU CBEpILEHUS COOBITUI U paboT. Pe3epBbl BpeMeHU.

35. JIunelinbie rpaduky.

[lepeyeHp TeMm [UIi KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeCTaBICHBI B Ta0mwmIe 17.
Tabnuna 17 — Ilepeyens TeM Juisi KypcOBOTO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOI'O MPOEKTUPOBAHUS/BBITTOIHEHHS
- KypcOBO#l pabOThI

Y4eOHbIM JIAHOM HE MPEAYCMOTPEHO

Bompocsl 111 mpoBeneHHsT TPOMEXKYTOYHOM arTecTallii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabmmna 18 — [IpumepHBbIii IepedeHb BOITPOCOB JJIsI TECTOB

Ne n/nn ITpriMepHBIii TepeueHb BOIPOCOB VISl TECTOB

36. YnopsimounBaHue IyT U BEpIIUH oprpada.

37. [lepeBss. [ToctpoeHne MUHUMAJIBHOTO OCTOBA.

38. Tlorokwu B cetsix. Teopema @opaa — dankepcoHa.

DJeMeHTHI CEeTEeBOro MIaHupoBaHus. Kputuueckue nyTu u CpoKH.

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCSl 3a09HON (hOPMBI
0o0y4eHus1, Ipe/ICTaBIeHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne n/mt IlepeyeHb KOHTPOJIBHBIX PadOT

He npenycmorpeno

10.4. Metonnueckue MaTepUaibl, OMpENEISIOINE MPOLENYpHI OLICHHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJIEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernaMeHTHpYIOIMX MOPSAOK U MPOUEenypy
IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4JaromuXxcs
'VAIL




11. Meroauyeckue yKa3aHus A1 00y4JaOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOydYalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CHUCTEMHOE,
riyOOKOe W SICHOE HW3JIOKEHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOH JIeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTH BCIO MH(OPMAIMIO 10 TEME, a B OCBOCHUU
dyHaaMeHTaNbHBIX TPOOJIEeM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEWUIIMX
JOCTHKEHUI HaydyHOUM MbIcnu. B yueOHOM mporecce JEKIHsS BBIIOIHSAET METOA0JIOIHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LENbHOE MPEJCTaBIEHUE O TUCIHUILIMHE,
[IOKAa3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIITIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUU 00YYAIONIMMUCS JIEKIIMOHHOTO MaTepuana;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHbIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOW YCTAHOBKOM K Ka)KJ10M KOHKPETHOMU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOUM pabOThl COBMECTHO C MPEIO/IaBaATEIIEM;

— pa3BuTHE MNpOo(ecCHOHANBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIITICHHUS.

— TOsBJIIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXO0AUMOTO ISl CAMOCTOSTEILHON PabOThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHsI HA OJIMKaiIlne Tobl;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICTU U
MIOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BbIBOJAM, MOBTOPSATh HUX B  pa3jIMuYHBIX
dbopMynupoBKax);

— TOJy4YeHHE TOYHOI'O IOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSATHUH.

JIekuMOHHBI MaTepualn MOXET CONPOBOXKIATbCA JEMOHCTpauued CIaioB H
UCMOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuala IpH MPOBEIEHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

CrpyKTypa NpeocTaBieHNs JEKIIMOHHOIO MaTepuaa:

Jlekuust 1. UndopmanuoHHast JJeKIMS.

MHoxectBo. PaBencTtBo MHOxkecTB. IlogmMHOxkecTtBo. IlycTtoe MHOXKECTBO, YHUBEPCYM.
Huarpammsl Ditnnepa-Benna. bynean. CrniocoObl 3aanusi MHOkeCTB. OCHOBHBIE ONEpALUU HAJl
MHOXecTBaMHU. Ajredpa MHOXXECTB, €€ OCHOBHbIE (DOPMYJIbl, 3aKOHBI aareOpbl MHOKECTB.
[TonsiTue 6yneBoii anredpsl. AnreOpa MHOXKECTB Kak MoJieib OyneBoil anreOpsl. KoHCTUTYEHTHI.
Jlekuus 2. UnpopMannoHHas JeKIHs.

JlexkapToBbl TMpOU3BEACHUS] MHOXKeCTB. buHapHble oTHomeHus. OToOpakeHHs MHOXKECTB.
OO0pa3bl, TpooOpa3el, 0OpaTHBIE OTOOpPaKEHHsI, BUJIbI OTOOpakeHuid. DYHKIMH, WX CBOWCTBA.
buHapHble OTHOIIEHUS CHEUATbHOTO BUAA. OTHOLIEHUS MOpsIIKa.

Jlexnus 3. IlpodsemHas Jiekuusi.

OKBUBaJIEHTHOCTh U MOIIIHOCTh MHOECTB. KapiuHanbHbIe Yynciia, IKana KapJUHaJIbHbBIX YHCEll.
Koneunsle, 6eckoHeuHble, CUéTHBIE, OecCUéTHbIC, KOHTUHYaIbHbBIE MHOXECTBA, UX CBOWCTBA.
ApudmeTrnka KapAUHaIbHBIX uyncen. O0CyXaeHne MOHATHS MaTeMaTH4eCKo OECKOHEUYHOCTH Ha
prUMepe IIKaJbl aeoB U MUPOBO33PEHUECKAs! POJIb ATOTO MOHATHS.

Jlekuus 4. UndgopmanuoHHasi JJeKIMUS.

Bri6opku. [IpaBuna cymmel u npousBenenus. [lepectaHoBKH, pa3MeIIeHUs, COUETaHUS C
NOBTOpPEeHUSIMH U 6e3 noBTopeHuii. bunom HeroToHa, nonmuHoMuanbHas Teopema. CBoicTBa
OMHOMHATIBHBIX KOA(PPHUIIMEHTOB.

Jlekuus 5. UndgopmanuoHHast JJeKIMUs.

MeTtoa peKyppeHTHBIX COOTHOIIECHUH, U €ro NCIIOIb30BaHUE JUIS BhIBOJA (hopmy,
CBSI3BIBAIOIINX OMHOMHANbHBIC KOd(dpumueHThI. [Ipon3Boasaiiue GyHKIINN, SKCIIOHEHIINATBHBIE
npousBosne GyHKUnH, nedcTBUs Haa HUMU. [Ipon3Bozsiye GyHKIIUU HEKOTOPBIX




KOMOMHATOPHBIX MOCJIE0BATENILHOCTEH (C OrpaHMYEHHBIM M HEOTPaHUYEHHBIM YHCIIOM
noBTopeHuit). OTHOPOJHBIE U HEOJHOPOAHbIE TMHENHBIE PEKYPPEHTHbIE COOTHOIIECHUS.
Jlekuus 6. UndopmannoHHas JeKnus.

dopmyiia BKIHOUYEHUH U UCKITIOUeHUH. BpiBoa 1 00CyX/1eHHEe COOTBETCTBYIOIIUX (OpMyJI.
[TprMeHeHNe NPUHIMITA BKIOYEHUH U UCKITIOUEHHH K PEIICHUIO HEKOTOPhIX KOMOMHATOPHBIX
3a1ad.

Jlekums 7. .IlpodsemHas Jekuus.

Yuér BecoB B popmysie BkItoueHUH U uckimodeHnit. Oynknuu Ditnepa u Mébuyca. Pa3zdop u

peleHure 3a7a4 NPakTHIeCKOro COJIEp:KaHus ¢ UCIOJIb30BaHUEM BECOB B (pOopMyJie BKIIOUECHUI U
UCKIIFOUeHUH. OyHKIM DHjIepa U MOPOKIAEMBIN €10 KJIaCC KOMOMHATOPHBIX 3a71a4.

Jlekuus 8. UndopMannoHHas JeKnus.

I'pad (oprpad), ero anmementsl. Bunbl rpadoB (oprpado). OTHOIIEHUS MEXKIY dIeMEHTaMU
rpada (oprpada). Criocods! 3aganus. Crenens BepmuHbl. M3oMopduzm. CBA3HOCTE. MapuipyTsl
B rpadax. Teopemsl 0 MapuipyTax u nukiax. OnpeaeneHue MapuIpyToB, COCTOSIINUX U3
(UKCUPOBAHHOTO KOJIMUYECTBA pedep. YopsAI0deHre AyT U BepIInH oprpada, anroputm
®dankepcoHna.

Jleknus 9. Undopmannonnas jieKius.

Teopembl 0 MapuIpyTax ¥ HUKIax (pogoikenue). Anroputmsl Jleiikctpel u bennmana-Mypa,
QITOPUTM BBIYUCICHUSI MAKCUMAIILHOTO TIO0 BECy IyTH. MapipyThl ¥ yTH (IIPOAOTIKEHHE).
Hepeso (opaepeBo). Kopuesrie, 6unapHbie nepeBbs. TeopeMsl o aepeBbsix. O0xos1 rpados.
OWepoBbl U FaMUJIBTOHOBBI LIMKIIBL. Anroputm ®epu.

Jlekuus 10. IIpob6aemuas Jekuus.

@OyHmaMeHTaIbHBIE IUKIIBL. MaTpuia GyHaaMeHTaIbHBIX IUKIIOB. Perenne skcTpeManbHbIX
3aja4 Teopuu rpadoB (IKCTpEMAIIbHBIE OCTOBBI). ANTOPUTM OJIMKaNIIero coceia MOCTPOSHUs
OCTOBA JIEpEBa.

Jlekuus 11. UndopmanuonHas JieKuus.

[TmanapHbie U XxpomaTudeckue rpadpl. YUcIo mraHapHOCTH ¥ XpOMAaTHYECKOE YUCIIO U UX
OILICHKH. ANTOPUTM YKJIaJKu rpada Ha riockocTh. Packpacku rpados.

Jlexnus 12. [Ipob6aemuast jJjekuus.

Teopema 0 "yeThIpex Kpackax M UCTOpHs e€ loKa3aTeabCcTBa. PaccMOTpeHHe U 10Ka3aTeNbCTBO
TEOPEMBEI O TISITH KpacKax.

Jlekuus 13. UndopmanuonHas JieKnus.

Omnpenenenus IByXIOJIIOCHON HalpaBIeHHON CETH, MOTOKA. 3ajaua O MAKCUMaJIbHOM IOTOKE.
Paspes. Teopema @opua-PankepcoHa.

Kputnueckue myTtu, paboTsl, pe3epBbl. Pe3epBbl i coObITHi U paboT cereBoro rpada. Pacuér
pe3epBOB 10 rpaduKy, OTBETHI HAa BOIPOCHI 33jay pacu€THO-TpapruecKoil paboThI.

Jlexnum 14-15. .IlpodJsemuas Jiekuusi.

Jluneiinsle rpaduku. IlnanupoBanme mnorpebineHuss pecypca mno maram. OOCyXIeHHE H
BBIYHCIICHHE YHCIIOBBIX XapaKTEPUCTUK 3aJJaHHOM CeTH (ITPOCKTA).

11.2. Metoauueckue ykazaHUs UIsi OOYYaIOIIUXCS TO TPOXOXKACHUIO MPAKTUUYECKUX
3aHATHN

[IpakTudeckoe 3aHSATHE SBISAETCS OJHOW M3 OCHOBHBIX (DOpM OpraHu3aiuu yueOHOTO
mpoIiecca, 3aKJIF0YArOIIasICs B BBITOJIHEHUH O0YJarOIIMMUCS TOJT PYKOBOJICTBOM TIPETIOIaBaTEeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1EJIbl0 YCBOSHUS HAYYHO-TEOPETUYECKHMX OCHOB YyueOHOMU
JUCIIMITIIMHBI, npn06peTeH1/I;1 YMeHI/Iﬁ 1 HAaBBIKOB, OIIbITAa TBOp‘-IGCKOfI ACATCIIBHOCTH.

[enpro MPaKTUYECKOTO 3aHATHS ISl 00YYAIOIIErocs SBISETCS MPUBUTUE 00YUAOIIMMCS
YMEHHI U HaBBIKOB MPAKTUYECKON JIESITEIBHOCTH MO N3Yy4aeMOW THUCIUIIIINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00yYarOMKUMCS MPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJeHue, pacHIMpeHHe MW JeTaNu3alds 3HAaHUA TPH PEIICHUH
KOHKPETHBIX 33714,



— Ppa3BUTHUC IIO3HaABAaTCIIbHBIX CHOCO6HOCT€I\/JI, CaMOCTOATCIIbHOCTH MBIIIJICHUA,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YECHUS KOHKPETHOW y4ueOHOM
JUCHUIIIINHBI,

— BBIPa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI TOJYYCHHBIX 3HAHWUN IS
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopMm
00y4eHusl.

TpeOGoBaHusl K TPOBEICHUIO TPAKTUYCCKUX 3aHIATUM
Obsi3amenvHo 015 3an0IHeHUs NPenoodasamenem

11.3. Meroauueckue yKazaHus UIsi 0OyJaIOMIMXCs MO MPOXO0XKIECHUIO CAMOCTOSTEIHLHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUICs BBIMOJIHAET paboOTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaress, HO 0e3 ero HemocpeaCTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04Hoil ¢opMe 0OydeHHs, CaMOCTOSITENbHAas pabdoTa MOXKET
BKJIIOYATh B Ce0s KOHTPOJIBHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy oOydaromierocst (hopMupyercs
1enecoo0pa3sHoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IMEPHOJ OOY4YEHMs, NOMOIaeT IOJYyYUTh HABBIKU IOBBIIICHUS
pohecCHOHANBHOTO YPOBHSL.

MetoaudyeckumMi ~ MaTepuaiaMM,  HalpaB/SIIOIIMMH  CAMOCTOSTEIbHYIO  paloTy
00y4aroIUX CSSIBIISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHHs IO BBIMOJHEHUIO KOHTPOIBHBIX paboT (s o0ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. MeTtoauueckre yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Texymuii KOHTPONb YCIEBAEMOCTH MpEAyCMaTpUBAeT KOHTPOJIb KadecTBa 3HAHUU
00yJarOIUXCsl, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIEJBI0 OICHUBAHMS XO0Jla OCBOCHUS
IUCIHTIINHEL

Obsi3amenvHo 0151 3aN0IHEHUs Npenodasamesiem. YKazvl8aromces mpebo8anus u Memoobl
npogedeHUss mexkyuwe2o KOHMPOI YCNesaeMoCmu, d MmMaxdice KaKk pe3yibmamsl MmeKyue2o
KOHMpOsL ~ ycnegaemocmu — 0yOym — yuumsléamvbCsi  NpPU  NPOBEOCHUU — NPOMENCYMOUHOU
ammecmayuu.

11.5. Metoauueckue yka3aHHs i OOYYAIOUIUXCS MO MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTalluH.

[MpomexxyTounass  arrecranuss  OOydyarOIIUXCs  MpPEIyCMaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4deHHs MO auciuruinHe. OHa BKIIIOYAeT B
ceOs:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYEHHBIX OOYyYalOIIUMCS B XO/€ U3yUCHUS
y4eOHOM TUCHUILINHBI B IICJIOM HJIH IPOMEXYTOUYHasK (110 OKOHYAHHH CEMECTpa) OIleHKa 3HAHUI
06y‘-IaIOH_[I/IMCSI 110 OTACJIIBHBIM pa3nenaM JOUCIHUIIJIINHBI C aTTeCTaLII/IOHHOI\/'I OHCHKOﬁ «GauYTCHO»
WJIH «HE 3aU4TEHO».



Jluct BHeceHUs M3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBL

JlaTta BHECEeHUs
N3MEHCHHI 1
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IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne
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