MHWHHCTEPCTBO HAYKH M BBICHIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPAIIMA
IIOBOJIXCKUM I'OCY JAPCTBEHHbIN TEXHOJIOTMYECKU YHUBEPCUTET

Pl COOPMHUPOBAHA,
COrIACOBAHA
W YTBEPHEHA B JHOC

YTBEPXIAIO
Jexan ®CT

YTBEPX/IAIO /B.I1. Hlanaes/

(®.1.0. nexaHa (AUPEKTOpa HHCTUTYTA))

27.02.2023 1.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOOYJIS)

b.1.1.14 JluckpeTHas maTreMaTuka

(KOO U HaUMeHO8aHue OUCYUNTUHBL NO Y4eOHOMY NIAHY)

HanpaBnenune noaroToBku
(ceranbHOCTD)

09.03.02 MuadopMalimiOHHBIE CUCTEMBI U TEXHOJIOTHH

KBaJ'II/I(bI/IKaI_II/IH BBIITYCKHHKA

bakanasp

(bakaaBp/MarucTp/CeHaIKCT)

WNudopmannoHHbIe CUCTEMBI U TEXHOJIOTHH B IIU(PPOBBIX

HamnpasienHocTh Macc- MeJia, peKJiaMe U KOHTCHT- MAPKETHHIE
Kypc 2
Cemectp 3

PacnpeneneHHe yqe6H0r0 BpPEMCHHA

TpynoemkocTh o yueOHOMY TIaHY
Jlekuun

JlabopaTopHbIie pabOThI
[IpakTrueckue 3aHATHS

WNHnas xonTakTHas pabora

Bcero koHTakTHO# paboThI (6€3 y4yeTa 9K3.)
KonTakTHas paboTa 1o 3K3aMeHy
Kypcogoii mpoekt (pabota)
CamocrosTenbHas paboTa 00yJaroIuXcs
(6e3 yuera 3K3.)

CamocrosTenbHas paboTa 1o MOArOTOBKE K
9K3aMeHy

DK3aMeH

3auer

BPK, 13

108 /3 YaCOB/3aYETHBIX €IUHHUI]

36 JacoB

- 4acoB
36 4acoB

- 4acoB
72 JacoB

- 4acoB

- cemMecTp
36 4acoB

- 4acoB

- cemMecTp

3 cemMecTp

cemecTp

(rom)



ObopomHas cmopoHa mumyibHO20 JUCMA

[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cnermmanbHOCTH) 09.03.02 MHPOpMAIMOHHBIE CUCTEMBI U TEXHOJIOTHH

[TporpamMmmy cocTaBuIu:

CTapIIMi NMpenoaBaTesib BM COI'NTACOBAHO 0.B. Muxanapona
(1OMKHOCTD) (xadenpa) (N.0. damuus)

PACCMOTPEHA u OJIOBPEHA Ha 3acenannu kadeapsl, 3a KOTOPOH 3aKperyieHa TUCIUTLUINHA

Kadenpa Briciieit MaTeMaTHKH

(HaumeHoBaHME Kadeapsl)
15.02.2023 pOTOKOJ Ne 6

(mara)
3aBenyronuii kKageapoit COT'JTACOBAHO B.A. lBanoB

(1.0. ®amunus)

Pa6ouas nporpamma COI'JIACOBAHA c¢ dakynbTeToOM (HHCTUTYTOM), BBIITYCKAIOMIEH (UMK )

kadenpori(amu).
COOTBETCTBVYET pgeiictyromieit OI1.
3aBenyronmii kKageapoit COT'JTACOBAHO K.2. Bypnamen

(1.0. ®amumnus)

[Ipencenarens MeTonuyecko KoMmHMccHM (akyiabTeTa (MHCTUTYTa), B KOTOPBIM BXOAMT
BBINTyCKaroIas kageapa

COI'-TACOBAHO B.I1. Komucap

(1.0. ®amumnus)

Oxcnept(bl): SAkaeBa Upuna ['enHanbeBHa, 3aBeNyIOMUN PEIAKIIMOHHO-U3IATEIILCKUM OT/ICIIOM -
ITpecc-cayx60it HartmonansHoro mysest Pecriyonuku Mapuit On um. T. EBceeBa

Pabouas nporpamma npoBepeHa u 3apeructpupoBana B YMII 01.03.2023 r.

Crernanuct yueobno-meroguueckoro neHtpa COI'JTJACOBAHO /T.A. CmupHoBa/



Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT

1. YK-1 VK-1.1 Bemonuser 3HAHHA: 3HACT MEXaHNU3Mbl 1 METOINKH IIOMCKA,

Cnocoben ITOMCK HEOOXOMMMOM JIJIsl |aHaIKM3a U CUHTEe3a HH(GOpMaIUK, BKIIOYAIOIINe

OCYIIECTBIIATh  |pEIICHUS TIOCTABIEHHON |CUCTEMHBII MOAX0 B 001acTH 00pa30BaHuUs

IIOMCK, 3aga4un I/IH(l)OpMaLII/II/I, e€ |YMeHHus: YMCCT aHAJIM3UPOBATh U BBIACIISITD 0a3oBbIe

KPUTHYECKHIA KPUTUYECKUI aHAIIN3, COCTABJISIOLIME TTOCTaBICHHBIX 33/1a4 OCYIIECTBIATh

aHAJIN3 U CUHTE3 |00001eHE U HAaBBIKM: BJIQJICET METOJAMU METOIAMU

uHOpMaMU, |OpEeACTaBICHHE Ha YCTaHOBJICHUS! TPUYUHHO-CJICICTBEHHBIX CBSI3EH U

IIPUMCHATH OCHOBE 3HaHHUHU OIIPCACIICHU Hau0oJsee 3HAUUMBIX Cpean HUX B

CHUCTEMHBIN €CTECTBEHHO-HAaYYHBIX pEIICHNH TIOCTABJICHHBIX 3a/a4

MOAXO0M 151 JUCUHUIUIH U

peteHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTHI
YK-1.2 3HAHUA: 3HACT METOJAMKHU II0OCTAHOBKHU LIEIU U
CucremaTuzupyer CIOCOOBI €€ IOCTHKEHUS, HAyYHOE MPEICTABIICHUE O
00HApPYKEHHYIO pe3ynbTaTax 00padoTku nHPOpMaIUU
UH(pOPMAILIHIO, YMEHHsI: YMEET HAXOAUTh U KPUTHUECKU

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

aHATM3UPOBATH HHPOPMAIINIO, HEOOXOAUMYIO IS
peleHns TOCTaBJICHHOM 3a/1auu

HABBIKHU: BJaJIeeT MEXaHU3MAMHU MTOMCKA
nH(opMaIuu, B TOM YUCIie C MPUMEHEHUE
COBpPEMEHHBIX UH(OPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAJIbHBIA BapUAHT
pelieHus 3a1a4u,
apryMeHTHpYs CBOH
BBIOOD

3HAHUSI: 3HAeT UCTOYHUKHU UHOpMaLu, TpeOyeMon
JUISL pEIIEHUs TOCTAaBJIEHHON 3a/1a4uu

YMeHHSI: YMEET UCIOIb30BATh PA3JINYHbIE THIIbI
MTOMCKOBBIX 3alIPOCOB, pacCMaTpPUBaTh X
BO3MO>KHBIE JIOCTOMHCTBA ¥ HEIOCTATKH

HaBBIKH: BIIAJICET CIIOCOOHOCTHIO MOUCKA
UH(OPMAaLIKK 7S peIlIeHHs] TOCTABICHHOM 3ajauu 110
pa3IMYHbBIM THUIIAM 3alIPOCOB

VYK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON cUTYyalllH
Ha OCHOBE CHCTEMHOI'0
nmoaxoJaa U KpUTHYECKOTO
aHaJn3a JI0CTYIHBIX
HNCTOYHUKOB

3HAHMS: 3HAET BO3MOYKHBIE BAPUAHTHI PEIICHUS
THUNHWYHBIX 3a7a4

YMeHHsI: yMeeT 000CHOBBIBATh BApUAHTHI PELICHUI
ITOCTaBJIEHHBIX 3a/1a4

HABBIKH: BJIAJI€ET CIOCOOHOCTBIO MpeAIaraTh
BAPUAHTHI PEIIECHUS [TOCTAaBICHHOM 3aa4H
HEJOCTaTKU




VK-1.5 ®opmynupyer u
apryMEHTUPYET BBIBOIBI
U CYXKJICHUs, B TOM YHCIIE
C IpUMEHEHUEM
dunocodckoro
MOHATUMHOTO amnmnapara

3HAHUSI: 3HACT OCHOBHBIC Pa3IN4us MEeX1y (akTamu,
MHEHUSIMH, HHTSPIPETALMSIMU 1 OLICHKAMU
yMeHusi: ymeeT (OpMUPOBaTh COOCTBEHHOE MHEHHE
0 (aKTax, MHCHUSIX, HHTEPIPETAIMSIX U OLCHKAaX
uHpopMaun

HABBIKH: BJIaJICET CIOCOOHOCTHIO (HOPMHUPOBATH U
apryMEHTHPOBATh CBOM BBIBOJIBI 1 TOUKY 3PEHUS

2. OIK-1
Cnocoben
PUMCHSITh
€CTeCTBEHHOHAY
YHBIE U
00IIenHKEHEePH
bIC 3HAHUS,
METO/IBI
MaTeMaTHIECKOT
0 aHajn3a u
MOJICTTUPOBAHUS,
TEOPETUYECKOTO
u
JKCIIEPUMEHTAITh
HOTO
WCCJICJIOBAHMUS B
npodeccruoHalb
HOM
JESTSIIbHOCTH

OIIK-1.1 3HaeT OCHOBBI
MaTeMaTUKH, GU3HKH,
BBIYHCIIUTEILHOM
TEXHUKHU H
IpOorpaMMHUpPOBaHUS

3HAHHUS: 3HAET OCHOBBI MATEMATHKH, PU3UKH,
BBIUMCIUTENbHON TEXHUKU U IPOTPaMMHUPOBAHUS
YMEHHsI: YMEET peiarh 3a/1ayl MaTeMaTUKH,
(buU3HUKY, BBIYUCITUTENbHON TEXHUKU U
IPOrPaMMHUPOBAHHUS

HABBIKH: BJIaJICET CIIOCOOHOCTHIO peliaTh 3a/1a4uu
MaTEMaTHKH, PU3UKH, BEIYUCITUTESITLHOW TEXHUKH H
IpOrpaMMHUPOBaHUS

OIIK-1.2 ymeer pewaTth
CTaHapTHbBIE
npoQeCCHOHAIIbHBIC
3aJa4M ¢ IPUMEHEHUEM
€CTeCTBEHHOHAYYHBIX U
OOIIEeMHKEHEPHBIX
3HAHHI,

METOJIOB
MaTeMaTHIECKOTO
aHalu3a u
MO/JICITMPOBAHUS

3HAHMSA: 3HAECT METO/Ibl PEIICHUS CTAHIaPTHBIX
po)eCCHOHANIBHBIX 3aJ1a4 ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOLIEHHKEHEPHBIX 3HAHU,
METOA0B MaTEMATUUYECKOI'0 aHAJIN3a 1
MOJICIIUPOBAHUS

YMEHHsI: YMEET penlaTh CTaHJapTHhIE
poQeCCHOHANIbHBIC 33/1a4U C TPUMEHEHUEM
€CTECTBEHHOHAYUYHBIX M OOIICMH)KCHEPHBIX 3HAHUH,
METO0B MaTEMATHUYECKOI'0 aHaJIN3a 1
MOJICTTUPOBAHUS

HABBIKM: BJIAJIEET CIIOCOOHOCTHIO peliaTh
CTaHJapTHBIE TPO(ECCUOHATLHBIC 33]Ia4H C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
0OI1IIEeNH)KEHEPHBIX 3HAHHUM, METOIOB
MaTeMaTU4YeCKOr0 aHalln3a U MOJICITUPOBAHUS

OIIK-1.3 uMeeT HaBBIKH:
TEOPETHYECKOTO 1
AKCIIEPUMEHTAIBHOTO
HCCIIEA0BaHUA 00BEKTOB
npodeccuoHaNbHOM

eI TeIILHOCTH

3HAHMSA: 3HATh METO/Ibl TEOPETUYECKOTO U
SKCIICPUMCHTAJIBHOT'O UCCJICIOBAHUA 00BEKTOB
poeCCUOHAIBHON JESTENHHOCTH.

YMEHHSI: YMEET MPUMEHSATh METOJIbI TEOPETUIECKOTO
U 3KCTIEPUMEHTAJILHOTO UCCIIeI0BaHUsI OOBEKTOB
npodecCHOHATBLHOMN 1eATEbHOCTH.

HABBIKH: BJIaJIC€T METOJJaMH TEOPETUYECKOTO U
SKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUA 00BEKTOB
pohecCuOHANBbHON NeSTENbHOCTH.

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHON gacTu OITOIN.
JuctuniuHa sBisieTcst 00s13aTeIbHOM

Hns  mpomoimkeHus  GoOpMUpPOBAHUS — 3asABICHHBIX  KOMIIETCHIIMH  HEOOXOIWMBI  3HAHHS
npenmecTByommx auciuuiumi: Marematuka (YK-1), Maremaruka (OIIK-1), Madopmarmonnsie
TEXHOJIOTUH (BKJIFOYast OCHOBBI porpammupoBanus) (YK-1)

W3ydyaemass MUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOMOIKEHHS (OPMUPOBAHUS YKa3aHHBIX
KOMIIETCHIINK B CIeAyrOmmMX auciuriimHax: MopaenupoBanue cucteMm (YK-1), Baspl maHHBIX
(OIIK-1), MonenupoBanue cucrem (OIIK-1), MamuuHoe oOyuenue u aHanu3 gansbix (OITK-1);
roCyJapCTBEHHOM UTOTOBOM arTecTanuu B opme: BrimomHeHre 1 3amuTa BITyCKHOM



kBanmrukanuonHon padoter (YK-1), BeimomHenne u 3amura BBITYCKHON KBaJIM(PUKAIIMOHHOMN

pa6otsi (OITK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUH MCIIOJIB3YIOTCS METOAO0JIOIMYECKHE TEXHOJIOTUH,
peaNn3yrolIue JESITEIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN

MOJXO/BI.

OCHOBHBIMH CTpaTCTUYCCKUMHU TCEXHOJOIUAMU SABJIAIOTCA. JICKIIUMOHHBIC 3aHATHA, IMPAKTHYCCKUEC

3aHATHUSA, TPOLIEYPbl CAMOOOYUECHHS

Ha AOCTHIKCHUC KOHKPCTHBIX ueneﬁ O6y‘IeHI/Iﬂ HaIpaBJICHBI TPHUMCHACMBIC TAaKTHUYCCKHC

TCXHOJIOTMH: 3aJaHHs1, KIIaCCHYCCKas JICKIIUA, I/IH(l)OpMaI_[I/IOHHBIe

Paszen 4. COJIEPYKAHUE JIUCLTUTUIMHBI

3 cemecTp

Buasl v TeMbI 3aHATHI

KomnuuectBo
4acoB

dopmupyemsbie
KOMIIETCHIINU

OCHOBBI TEOPHUH MHOKECTB

36

Jlexuus. Nel. MHOXecTBa, 3J€MEHTBI MHOXECTBA, IOJAMHOXKECTBA.
Koneunsie u OeckoHEUYHEBIE MHOKECTBA. PaBEeHCTBO M BKIIIOUEHUE
MHOXkecTB. CriocoObl 3a1aHust MHOKeCTB. Jlnarpammsl Ditiepa-
Benna. YHuBepcaabHoe MHOKECTBO. Oniepaliii HaJl MHOXECTBaMHU:
00beIMHEHNE, TIEPECEUCHUE, PA3HOCTD, IOTIOJIHEHHE MHOXKECTB,
CUMMETpPUYECKasi Pa3HOCTh MHOKECTB.

2

[Ipaktuueckoe 3anstue. Nel. Onepanuu HaJ MHOKECTBAMH.
JIoKa3aTeILCTBO TOXKIECTB.

Jlexuus. Ne2. 3akonsl e MopraHa. 3aKOH MOIJIOIEHUS. 3aKOH
ckjenBaHus. TeopeTnKo-MHOKECTBEHHbIE IPE0Opa30BaHUS.
ToxnecTBa anreOpsl MHOXKECTB. YTIOPSI0UYCHHbIE CUCTEMBI
a1eMeHTOB. /lekapToBo npoun3BeaeHne MHOXKeCTB. [loHsTHE
cTerneHu MHOoXkecTBa. CooTBeTcTBUA U pyHKUIUHU. OOIacTh
ornpezeneHus U o0nacte 3HaYeHU cooTBeTcTBUA. OOpas u
npoo6pa3 sneMeHTa. OyHKIMOHAIBHBIE M B3aMHO O/IHO3HAUHbIE
cootBeTcTBUsL. OTOOpakKeHUS U PYHKIIMH.

[TpakTuaeckoe 3austue. No2. ToxkaecTBa anreOpbl MHOKECTB.
Jl0Ka3aTeIhCTBO TOKISCTB.

Jlexuwmst. Ne3. OtHomenusi. CriocoOsl 3a7jaHus OMHAPHBIX
oTHouieHnid. CBOICTBa OTHOLIEHUI: peIeKCUBHOCTb,
CUMMETPUYHOCTh, TPDAH3UTUBHOCTD.

IIpaktrnueckoe 3ansaTue. Ne3. OTHomeHus. buHapHbIE OTHOIIEHNS.
CBolicTBa OTHOIIEHUH.

Jlekuus. No4. OTHOIIEHHS S5KBUBAIECHTHOCTH. OTHOIIEHUS MOPSJIKA.
YnopsinoueHHble MHOKECTBA. MOIIHOCTE MHOKECTBA.

IIpaktrnueckoe 3ansaTue. No4. OTHOIIEHHS SKBUBAJIEHTHOCTH.
OTtHoleHus nopsaka. Ynops104eHHble MHOKECTBA. MOLTHOCTh
MHOECTBA.

Jlexrmst. Ne5. Oneparnuut Haj OMHAPHBIMU OTHOIICHUSIMH.

[Tpaktrueckoe 3ansaTue. No5. Oneparnuu Hag OWHAPHBIMHU
OTHOIICHUAMMU.

Jlexmms. Ne6. 'omomopduzm u uzomopdusm. [lomyrpymisl,

OIIK-1, YK-1




TPYNIbL, KOJIbLIA, TeJa, Mojisl. Aaredpanyeckue cucteMbl. PemeTku.

[TpakTuaeckoe 3ansaTue. No6. AnreOpandecKkue CTPYKTYpHI.

3agaHus U1 CaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOIHUTEIHFHOTO MaTepHaa, BEIITOJIHCHNE
JOMAIIIHUX 33JIaHUH U pacueTHO-TpaguuecKkux pador.

12

BBejeHne B MAaTEMaTHUYECKYIO JIOTHKY

36

Jlexmms. No7. JIponunsie uncna. OyHKIIUU anreOpbl JTOTHKH.
Dopmynsl. Tabmuia HCTHHHOCTH.

[Tpaktrueckoe 3ansatue. No7. J[Bouunslie uncia. OyHKIUU anreOpsl
noruku. @opmynel. Tabnuua ucruanoctu. [Iposepka
DPaBHOCUIBLHOCTU _(hOPMYII IO TaOJIMIIE HCTHHHOCTH.

Jlexmmst. Ne§. [Tonsitue npenukara. Knaccudukanus npeaukaros.
MHOkecTBO HCTUHHOCTH IpeAuKaTa. PABHOCHIIBHOCTD U
cienoBaHue npeaukaros. Otpunianue npeaukara. KoHbloHKIMS
JBYX IIPEIUKATOB. JJM3BIOHKIMSA 1BYX NTpenukaToB. CBoMCTBa
OTPULIAHUS, KOHBIOHKIINM U JU3BbIOHKINU. MIunkanus u
SKBUBAJIECHTHOCTb JBYX IpeauKaToB. OTpuLlaHUE NIPEAUKATA.
KonbroHKk1Ms IBYX NpeauKaToB. JJM3bIOHKIMS IBYX [IPEIUKATOB.
CBolicTBa OTpULIaHKS, KOHBIOHKIIMY U AU3BbIOHKINU. MMIummkanus
Y SKBUBAJICHTHOCTD JBYX MpeauKaToB. KBaHTOp 0OLIIHOCTH.
KBanTop cymectBoBanus. UnciaeHHble KBaHTOpbl. OrpaHu4eHHbIE
KBAHTODBL.

[Tpaktunyeckoe 3ansatue. Ne§. ITonstie GopMysbl T0ruku
npenukaroB. MiHTepnperanus popMyibl. 3HaueHue GOpMyJIbl B
unTepnpetauuu. Knaccuduxanus popmyst J0rMKH MpeuKaTOB.
OO0111€3HaYUMOCTD U BBIMOIHUMOCTE opMmyi. [Ipobrnema
00I11€3HaYMMOCTH, HEPA3PEUIMMOCTh €€ B 00LIEM cayydae.

Jlexuus. Ne9. PaHocuibHbIE (OPMYIIBI JOTHKU IPETUKATOB.
[TpenBapennas HopmanibHas Gopma. Jlornyeckoe cieoBaHue
dbopMyn oruku npeaukaTos. [IpumeHenne s3bika J0TUKN
IIPEIMKATOB AJIS 3alIUCU MaTEMaTUYECKUX MTPENIIOKEHUN,
HOCTPOEHUE OTPHUIIAHUN HPEIT0KEHHUN.

[IpakTuueckoe 3anstue. Ne9. Onepanuu HajJ NpeIUKaTaMH.
[TocTpoenune pa3IMYHbIX TPEAUKATOB HA OCHOBE BBICKA3bIBAHUI.
IIprMeHeHre KBaHTOPHBIX onepauui K npeaukaram. [Ipumenenune
MOHATHS PABHOCWJIBHOCTH U CJIEIOBAHUA MPEIUKATOB JIJIsI PEIICHUS
CTaHJIAPTHBIX 33/1a4.

Jlexuus. Nel0. [Tousitue 6yneBoit pynkunnu. OCHOBHBIE KIacChl
OyneBbIxX ¢yHKUMH. [TonHble cucTeMbl QYHKIMN, KpU-

Tepuii monHoTH (Teopema [Tocta). MHorounens! XKe-

rajikvHa, rpeJcTaBieHie 0yneBoi pyHKIIMU MHOTO-

uieHoM JKerajgkuHa.

[TpakTiaeckoe 3ausatue. Nel0. byneBbl pyHkiun. MHOTOUICHBI
Kerankuna, npeacrasieHne OyneBol PyHKIIMA MHOTOYICHOM
JKerankunna.

Jlexuus. Nell. CoBepiieHHbIE HOpMaIbHbIE (YOPMBI.
JIBolicTBeHHbIe (DYHKIIMH U IBOHCTBEHHBIE
hopmynsl. CumMMeTpuyeckre G YHKIINN.

[TpakTaeckoe 3ausatue. Nel 1. CoBepiiieHHbIE HOPMATBHBIE (POPMBIL.

Jlexmms. Nel2. Bynes ky0. Pa3nmuunbie moaxo/ibl K 3a1a4ue

OIIK-1, YK-1




MHWHUMH3aOWN TU3BIOHKTUBHBIX HOPMAJIbHBIX q)OpM

[Ipaktuueckoe 3anstue. Nel2. JIu3blOHKTUBHBIE HOPMAJIbHBIE
(hopMBEL.

3amaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOIHUTEIHLHOTO MaTepHaa, BEIITOJIHCHNE
JIOMAIIIHUX 33JIaHUH U pacueTHO-TpaguuecKux pador.

12

JIeMeHThI TeOpUH rpadon

36

Jlexmms. Nel3. ITonsarue rpada u uX ocHOBHBIC BUABL. CMEXHOCTh
BepIlUH U pedep. IloHaTre BaeHTHOCTH BepLIMHBI. MaTtpuia
CMEKHOCTH M MHIIMJIEHTHOCTH.

[TpakTuaeckoe 3austue. Nel3. [Tonarue rpada U ©X OCHOBHBIC
BUJIBL.

Jlexuwmst. Nel4. Tonsitre nmoarpaga. CriocoOs! morydeHust
noarpados. Jlononuenue rpada. O6benunenue rpagos.
CoenurenneM rpadoB. Y JaneHne BEpPIIUHEI U pedep u3 rpada.
Jo6Gasnenue pedpa B rpad. Ctarusanue noarpada rpada.
PasmuoxeHne Bepiinuel rpada.

[Ipaktuueckoe 3anstue. Nel4. Onpenenenue Bal€HTHOCTH
BEPIINHBI 110 AUarpaMMe U MaTpuie cMexHocTu. [I[pumenenne
Teopuu rpadoB B ajredpe.

Jlexuus. Nel5. ITyrtu u nukisl. Cesi3HOCTB Ipada. KoMnoHeHTsI
cBs3HOCTH Tpada. DitnepoB nyth. Teopema Ditnepa. Lukibt
[NamunbTona. [Monstus usomopdueix rpados. Teopema 00
nzomMopdHbIx rpados. [Ipunimn uzomopdusma. [lonstue gepesa.
JlepeBo MOKpBITHS UK TOKphIBatoliee JepeBo. Teopema o
HOKpHhIBaroLeM JepeBe. Teopema 00 1eMeHTapHbIX MOJOXKEHHUSX,
CBS3aHHBIX C JICPEBbSIMHU.

[Tpaktuueckoe 3ausatue. Nel5. [Tytu u nuxisl. CBI3HOCTH Tpada.
Kommnouents! cBs3Hocty rpada. Msomopbusm rpados. /lepeBbs.

Jlexuust. Ne16.OprueHTHpOBaHHBIE, YIOPSIOUEHHBIE U OMHAPHBIE
nepesbst. [IpencraBnenue nepeBbeB B nporpammax. [lnanapusie
rpadsr. @opmyna Diinepa. Teopema Ditnepa u ee creaCTBUS.
Hanpasneunsie rpadsl.

ITpakTueckoe 3ansatue. Nel6. OpueHTHPOBAaHHBIE, YIIOPSL0YECHHbIE
u OuHapHbIe AepeBbs. [Inanapasie rpadsr. Dopmyna Ditnepa.
Teopema Dilsiepa u ee cienacteus. HanpasieHHble Tpadbl.

Jlexuus. Nel7. [Tonsitue HanpaBlieHHOTO rpada, pa3auyHbIe BUJIBI.
Cna0o 1 cUIIBHO CBSI3HBIN HanpaBieHHbIN Tpad. CBolicTBa
HaIpaBJIEHHBIX TPadOB U UX CBS3b C HEHANPABICHHBIMHU.

M HBaJIEHTHOCTh U aYTBAJIEGHTHOCTb.

[IpakTuueckoe 3anstue. Nel7. HanmpaBnenusie rpadsr.

Jlexmms. Nel8. TpancropTHbie ceTH. 3agavya 0 HanOoJIbIIeM
MIOTOKE: HAXOXJICHHUE MOJHOTO MOTOKA, HAXOXKICHUE HAUOOIBIIErO

[TpakTnueckoe 3anatue. Nel8. . TpancnoprHas 3amada.

3amanus A CaMOCTOSITENIbHON pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PTP

W3ydeHne TeKIMOHHOTO MaTepraia U MOJrOTOBKA K TEKYIIEMY
KOHTPOJTIO, W3YYCHHE JAOMOJHUTEIIBHOTO MaTepHaa, BITIOJTHCHHE
JOMAIIHHX 3aJaHuH U pacueTHO-rpadUIECKUX PadoT.

12

WNHuas koHTakTHAs pabora:
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Paspen 5. METOJMUECKUE YKA3AHUS 11 OBYYAIOL[MXCSI 10 OCBOEHUIO
JIACLIUTUIMHBI

N3yuenne aucuuiuivHel JuckpeTHas MareMaTHKa PEKOMEHIYeTCsl HadaThb C O3HAKOMIICHHS C
paboueli mporpaMMoi, €€ CTPYKTYpOl U COJAEpXaHWEM paslelioB. Y4YeOHbIH Marepuai
CTPYKTYpPUPOBAaH, U3Y4€HHUE TUCLUILINHBI OCYLIECTBIISIETCS B TEMAaTUYECKOM 110CIIEI0BATEIbHOCTH.
3aHATHSA JIEKIMOHHOTO THIA JAI0T CUCTEMAaTU3UPOBAHHbIE 3HAHMSI IO AMCUMILIMHE /luckpeTHas
MaTeMaThKa, KOHLIEHTPUPYIOT BHUMaHHE Ha Hauboliee CIOXKHBIX M BaXKHBIX Bompocax. Bo Bpems
JICKIMOHHBIX 3aHATUN PEKOMEHIYETCsI BECTH KOHCIIEKTHPOBaHHE Y4eOHOTO MaTepuana; oopamiarhb
BHUMaHHE Ha (OPMYIHPOBKM M KATETOPUHU, PACKPBHIBAIOIINE CYTh NPOOJEMbI, SBICHHUS WU
npolecca; 3a(hUKCUPOBAThH BBIBOJIbI u IIPAKTHUYECKUE PEKOMEH 1AL K.
[TonroroBka K 3aHAAITHSIM CEMHUHAPCKOI0 THIIA BKJIIOYAECT O3HAKOMIICHHE C ILIAHOM
[IPAKTUYECKOrO 3aHATUSA; paboTy € KOHCHEKTOM JIEKLWW, BBIIOJHEHHE JOMAIIHEro 3aaHus,
paboty ¢ y4eOHOII U y4eOHO-METOJIMWYECKOW IJIUTepaTypoil, HayYHbIMH M3AAHUAMU H
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMH, PEKOMEHJOBAHHBIMU pabodell mporpaMmmon
JUCIUTITUHBI JuckperHas MaTeMaTuKa.
ConepxaHne camMoOCTOSITEILHOH PadoThl omnpezensercs padouell mporpaMMoi JUCHUIUIMHBI
JluckperHas wmaTemaTuKa, OLEHOYHBIMM M METOJMYECKHMMH MaTepualaMH, 3aJaHusIMH U
yKazaHusIMH TipernonaBaTensi. CamoctosTenbHast paboTa MOXKET OCYIIECTBIATHCS B ayIUTOPHON H
BHeayuTopHOW (popmax. DP(HEeKTHBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSITEIIBHONH padOTHI
ABIIIETCS DJIGKTPOHHAs HMH(OPMAIMOHHO-00pa3oBaTeNbHAasl Ccpelda YHUBEPCHTETa, KOTopas
obOecrieunBaeT JOCTYNl K o0Opa3oBaTenbHOM mporpamme, pabouell mporpamMme AUCHHUILTAHBI
JluckperHas mMaTemMaTuka, K 3JIGKTPOHHBIM OMOJIIMOTEUHBIM CUCTEMaM, MpodecCHOHaIbHBIM 0a3am
JTAHHBIX u UH(GOPMAITMOHHBIM CIPaBOYHBIM CUCTEMAaM.
W3ydenue nucuuiuivebl J[1ckpeTHas MareMaTiKa BKIOYAET BBITOJHEHUE PacuETHO-TpaduyecKoil
paboTHI, KOHTPOJIbHOM paboTHI.
[TepuonuuHOCTh MpoOBeAeHUS, (HOPMBI TEKYILEr0 KOHTPOJS YCIIEBAEMOCTH, CUCTEMa OLEHUBAHUS
xoJa OCBOEHUS JTUCIUIINH MIPEJICTaBIECHbI B paboueii IporpaMMe.
DopMoI TPOMEKYTOUHOM aTTECTAMU IO TUCHUIUINHE/[MCKpeTHas MaTeMaTHKa SBIIAETCA 3a4ET.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOINMYECKOE
OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOAMUECKOE 0OeCIIeYeHE

KonunuectBo
9K3EMILISAPOB MEYATHBIX
NoNe . W3TaHUH, UMCIOIITNXCS B

CIucoK UCTIONB3yeMOH JIUTepaTyphl
n/n OnonIMoTeKe, Uin
AJIIEKTPOHHBIN apec U3TaHUs
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAYVYHBIE NU3JTAHUA

1. [Kocrpomun, ['enHamuii SIkoBieBHY. DJIEMEHTH TUCKPETHON 66 /
matematuku [Tekcr] : yudeOHO-meromuueckoe mocobue k| https://portal.volgatech.net/b
BBINIOJIHEHUIO  pacdeTHo-rpadudeckoii  pabdorer / I'.  f1.| ooks/Kostromin_elementi_di
Koctpomun, O. B. Ky3emuna; M-Bo oOpa3oBanust u Hayku| skretnoi_matematiki_2015.p
Poc. ®enepanuun, ®I'BOY BIIO "IloBomK. TOC. TEXHO. YH- df

1". Vomkap-Ona: III'TY, 2015. - 54 c. ISBN 978-5-8158-
1529-2. Dx3eMIsIphl: BCero 66.

2. |Komsuos, Bukrop UBanoBuu. Kypc nuckpeTHoii MaTeMaTHKH 5
[Tekct] : yuebHoe mocobue / B. WM. KombuioB. CaHkT-
[etepOypr: Jlans, 2011. - 205, [1] c. ISBN 978-5-8114-1218-
1. Dx3eMIIsAphl: BCETO 5.

3. |MBanoB, b. H. Jluckpernas mareMaTHKa. AJITOPUTMBI U




nporpamMmbl. Pacmmpenusiii kype [Dnektponnsiii pecype] :|https://e.lanbook.com/book/3

yueOHoe mocobue mns By3oB / HMBanoB b. H. Cankr- 56132
ITerepOypr: Jlanp, 2023. - 668 c. ISBN 978-5-507-45685-7.
4. |WBanoB, bopuc HukonaeBuu. JluckperHas wmaremaTuka: 26

anroput™mbl U nporpammbl [Tekcr] : [Yue6. mu3n.] / b. H.
WBanos. M.: Jlaboparopusi bazoseix 3nanwuii, 2001. - 288 c.
ISBN 5-93208-093-0. Dx3eMIUIsIpel: Bcero 26.

5. |HoBukos, ®enop AnekcanapoBuy. J{ucKpeTHass MaTeMaTHKa 33
I mporpamMMUcTOB [ TekcT] . [y4eb. mocobue s
CTYJICHTOB BY30B II0 HAIpaBJICHUIO MOATOT. JAUILIOMHP.
cnenanuctoB "MHpopmarnka u Beruucia. TexHuka'] / @. A.
HoBukos. 2-¢ uzn. Cankr-Ilerepoypr [u ap.]: ITutep, 2005. -
363 c. ISBN 5-94723-741-5. Dx3eMILIpbL: Bcero 33.

6. |['opbartoB, BsuecnaB AdanacbeBud. [IMCKpeTHAs MaTeMaTHKa 45
[Texcr] : yuebnuk s BTy30B / B. A. I'opbaros, A. B.
I'opbaroB, M. B. T'op6aroBa. M.Mocka: ACTActpens,

2003. - 447 «c¢. ISBN 5-17-019257-65-271-06991-5.
ODK3eMILISIPLL: Bcero 45.

6.2. MatepuanbHO-TeXHUYECKas 0a3a v MporpaMMHOE o0ecrieueHue

NeNe | Aynurtopun s ipose- | [lepedeHb OCHOBHOTO 000pYAOBaHUS [IporpammHuoe
/n |AeHus y4eOHBIX 3aHATUH, oOecrieuenue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLMIUIMHBL ®OHJ OLEHOYHBLIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHBI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INyOuHa YCBOEHHs), IPEAYCMOTPEHHOTO
paboueil mporpamMmoit;

- YMEHHE u3jaraTb MaTepuan (Y4eTKOCTh, TPaMOTHOCTb H3JIOKEHHUS MaTrepuaia, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHuaa);

- YMEHHE MPUMEHAITh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.

Ixama OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [kana
Kpurepun onieHnBanus
3JIEMEHTOB OLIEHUBAHUS
KOMIIETEHIINH
IToporossIii OOyuvaromuiics HMeeT 3HAHUS OCHOBHOIO MaTrepuana,|3adTeHo
YPOBEHB MPOSABIIAET YMEHHE JIOTMYHO €ro H3jlaraTb, HO MOXET
A0IYCKaTb HETOYHOCTHU B HN3JI0)KEHUHU marcpualia,
HE/JIOCTaTOYHO NpaBUIbHbIE (HOPMYITUPOBKH, HCIBITHIBAET
3aTPYAHCEHUS B BBIIIOJIHEHN U ITPAKTHYCCKUX 3aﬂaHHﬁ

7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

TGKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTH O6€CH€‘II/IBaeT OLCHHBAHUEC XOJa OCBOCHUA AJUCHUIIJINHBI
(MOmyJsl) ¥ IPOU3BOJUTCS C IPUMEHEHUEM TEXHOJOTUU PEUTUHIOBOIO KOHTPOJIS B COOTBETCTBUU
c




TEXHOJIOTUYECKOM KAapTOM AUCUUIUIMHBL. [Iopsimok cocTaBi€HUs TEXHOJOTHYECKOM KapThl H
QITOPUTM  TMPOBEJEHUSA MPOLEAYpbl OLIEHUBAaHUS BUJIOB  JICSITEIBHOCTH  OOy4aromIuXcs,
HaIlpaBJICHHBIX Ha OCBOCHUE 3HAHWK, YMEHWW, HABBIKOB W/ WIIM ONBITA JEATCIbHOCTH, TIO
HAKOMUTEIILHOM cucTeMe B Oayuiax ycTaHaBiIHMBaeTcs moyoxkenueM o cucreme PUTM B ®I'BOY BO
«III'TY»

7.2. IlpoMexxyTouHast aTTecTalus 00yJaromuxcs
[TpomexxyTouHasi aTTecTanus OOy4yaronuXcs HamnpaBlieHa Ha OLIEHUBAHUE PE3YJIbTaTOB OOYUYCHHS
M0 TUCHUILIMHE (MOIYJII0) U MIPOBOJUTCS C UCIOJIb30BaHUEM (DOH/IOB OLICHOYHBIX CPE/ICTB.

[lpumepsl TUHOBBIX KOHTPOJIBHBIX 33JaHWil W3 0a3bl (OHIA OIEHOYHBIX CPEACTB II0
00pa30BaTeNIbHON NpOorpamMmme.

KOHTPOJIbHas1 padoTa

1. CoctaBnTb MaTpULy MHUMOEHTHOCTW.

2. Mo maTpuue CMEXHOCTU BEPLUMH NOCTPOUTL rpad.

3. [lokasaTb, 4To rpadbl 30MOPPHbI/HEN3OMOPDHBI.

4.. Kako 13 npmeeaeHHbIx rpadoBs ABAAETCA 3MNEPOBbIM?

5. Ecnu rpad ABnseTca ABYAO/IbHBIM, TO €r0 MHOXECTBO BePLUMH Pa3buTo Ha MHOKecTBa
a) ABa; 6) Tpu; B) YeTblpe; r) NATb.

6. CMmeLlaHHbIM rpad copepRut

a) pebpa v BepwmMHbI; 6) pebpa 1 Ayrvu U BepLKHbI; B) AyrM U BEPLUMHBI; T) BeplnHa 1 pebpa.
7. MaTpuLa CMeXHOCTU HEOPUEHTMPOBAHHOIO rpada Bceraa

a) cMMMeTpUYHa; 6) HecMMMeTPUYHA; 19 B) aHTUCUMMETPUYHA; T) Hy1eBas.

8. U3 undp 1,2,3 MOXKHO COCTaBUTb ____ ABYX3HAYHbIX Yncen

a)6;6)4;8)7;r)

[Tepeuenb BOPOCOB AJIsl HPOBEAECHUS MPOMEKYTOUYHON aTTECTALINU
BonpocsI k 3auéty

1. MmuosxecTtBa. CriocoOBI 33/JaHVsI MHOKECTB. PaBEHCTBO M BKIIFOUEHUE MHOXKECTB.

2. IToxmHOXECTBO, oniepali 00BEAMHEHUS, IEPECEUCHHSI, PA3HOCTH, JIOTIOJIHEHUSI MHOXECTB.
3. YTopsii0YeHHBIE CUCTEMBI SJIEMEHTOB.

4. HexaproBo ( mpsiMoe ) Ipou3BeieHue MHOKeCTB. [lOHATHE cTEereH! MHOXKECTBA.

5. Cooterctusi. O0nacTh onpene’aeHus U 00JIacTh 3HAYCHU COOTBETCTBUSI.

6. O6pa3 u mpoobpa3 rmeMeHTa. B3auMHO 0JHO3HAYHBIE COOTBETCTBHS.

7. OtHommenns. CBONCTBa OTHOIICHUH.

8. OTHOIIECHHS S5KBHBAJICHTHOCTH.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

OTHOIEHHS OPsIKa, OTHOIIEHHE PEALIECTBOBAHUSI.
MouHOCTs MHOXKECTBA.

OCHOBHBIE CTPYKTYpPbI HA MHOKECTBE.

AnreOpsl.

CBoiicTBa OMHApHBIX anreOpanyecKhX ONeparyi.
Jlornyeckune QyHKuuK ( GYHKINHU aareOpsl JIOTHKH).
[Tpumeps! 1orndeckux QyHKIHH.

Cynepnosutiy 1 GopMyJibl.

Paznoxxenne QpyHKIHN 1O IEpEMEHHBIM.
CosepieHHas Tu3bIOHKTHBHAS HOpManbHas Gopma ( CIHD ).
bynesa anrebpa ¢byHKIHIA.

CsoiicTBa OyIIEeBbIX OTIEpAIHA.

OKBUBAJCHTHBIC TIpeoOpa3oBaHus B OyieBoi anredpe: ynporeHue Gopmyi, MpuBeIeHIE K
JIU3BbIOHKTUBHON HOpManbHOU dpopme (JHD, CIHD ).

JIBOHCTBEHHOCTb.

Anrebpa XerankuHa v TMHEHHBIS QYHKIIHH.

3aMKHYTbIE KJacchl. MOHOTOHHBIE (DYHKIIHU.

JlBe TeopeMbl 0 QYHKIIMOHAIBHOM MOHOTE.

I'pader, ux BepmmHbL, pedpa u 1yru. M3o0paxenue rpados.

Martpuua HHIMASHTHOCTH U CIIUCOK pedep. Marpuua cmexxnoctu rpada. Unentudukanus rpados,
3aJaHHBIX CBOMMH HpeacTaBieHusIMuU. VzomopdHsie rpadsol.

Crenenn BepiuuH rpaga. JlokanbHble CTeNeHH OPUEHTHPOBaHHbBIX IpadoB. YactH, cyrpadsl 1
noarpadsl. Onepaunu ¢ gacTsiMu rpada.

MapupyTsl, uenu, nukibl. CBsa3HbIe KOMIIOHEHTHI rpada. Paccrosuusa. Juamerp, paanyc u ueHTp
rpada. [lpoussenenne rpados.

3agada 0 KEHUIcOEprcKUX MOCTaXx.

[lonsaTne nepea. OTHOLIEHNE TOPAJKA U OTHOLIEHNE SKBUBAIIEHTHOCTH Ha Tpade.
YucnoBble XapaKTEpPUCTUKU TpadoB.

3amaga o KparuaimeM nyTtu. [locTaHoBka 3agaun.

Haxoxnenune kpaTyaiiiero myt B rpade ¢ pedpamu eIMHUYHON JITTMHEL.
ITocTpoenue rpada HaMMEHbIIEH JTUHBL.

TpancnoptHbie ceTn. OCHOBHBIE TTOHATHS.

TpaHcnopTHas 3aaaya.






