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1. Ileau ocBoeHUS TUCHHILTHHBI

[ensiMM OCBOEHHUS JUCIHUIUIMHEL sABJIeTCA (POPMUPOBAHME Y 00yHaIOIINXCH ONPE/Ie/IEHHOTO

0O0I1

HpO(beCCHOHaHBHOﬁ JCATCIBHOCTH.

(m. 5. OO6me#t xapaktepuctukun OOII) cocraBa KOMICTCHITHH IS TIOATOTOBKH K

o COCTSBJ’ISIH][“I’[E pesy.ﬂh'ra'r(m OCBOCHHHA
HHII,IIIKﬂTﬂl]bl JOCTHKEHHA KOMINETEeHIHH
Ko (1ecKpUNTOPBI KOMIIETEHIHH)
HanmeHoBanne
KOMIICTCHIHHA HauMenoBanue IIIHIIHKBTDP&
KOMIIETCHIIHH K(})_'l HaumeHoBaHHe
JAOCTHKEHHS Kon
m-mmca'rnpa
OIK(Y)-1 Cnocoben H.OIK(Y)-1.5 JleMOHCTpHPYET cMOCcOOHOCTE OIIK(Y)-1.5B4 Bnaneer HaBbIKaMu
NPUMEHATH NPUMEHATH METOIbI HCNONBL30BAHHA METO0B H
ECTECTBEHHOHAYY MAaTEeMaTHYECKOI'0 aHallu3ia H AJIFOPHTMOB TEOPHH
HBIC H MO,ElEI[Hl}OBaHHF{, TED]JETH‘IECKOFO l'paCbOB H TEO]’)HP{ Syneﬁux
o01eHHKEHEPHBIE M SKCMEPHMEHTANBHOTO ynkmii
3HAHHA, METOIbL HCCIeI0BAHNA B OIIK(Y)-1.5¥4 | Vmeer npUMEHATh METOMLI
MaTEMAaTHYECKOI O Hqu}ECCHOI[ﬂJ’IbHOﬁ JAEATEIIBHOCTH ﬁyﬂﬂBbIX C}]y}ll{[{[d[:’[ H
ananusa v Teopuu rpados npu
MO,Z[EJ'[HpOBﬂHHS[, PELICHHH
TEOpETH‘{ECKOl‘O H ﬂpOd)eCCHOE[aH])HbIX 3a1a4
IKCNIEPHMEHTAIIbH HOBBILHCHHO]Z CIIOKHOCTH
Oro UCCNIeI0BAHHA OIIK(Y)-1.534 3HaeT OCHOBHEIC MOHATHA
B M METOJbl JJHCKPETHOH
HquJECCHOHEU'IhHO MATEMATHKH
i;] JACATEIIBHOCTH
2. MecTo TUCHUILTHHBI B cTPYKTYpe OOII
Jucuumummba otHocuTest K 0a3zoBoil wactn biioka 1 ydeOHoro nuana oOpasoBarenbHOMN
MPOTrpaMMBlI.
3. HﬂaHprEMble Pe3yabTaThl Oﬁy'-[el-ll‘lﬂ Mmoo THCHHIIJIHHE
[Tocne ycnenrHoro OCBOSHHSI QUCIMILTHHEL OYIyT chOpMHUPOBAHEI Pe3yNbTaThl 00yUEH HSl:
I[Inanupyemble pe3yJibTaThbl 00Y4EHHS M0 JHCHHILTHHE
DY pay Y e Komnerenuus
Kon HaumeHoBanue
PJ1-1 3HaTh OCHOBHBIC MMOHSTHS W MOCTAHOBKH KIACCHUECKHX ONTHUMU3alMOHHBIX 3axad | M.OTIK(Y)-1.5
TeopuH rpadoB. YMETh HCIIOIB30BATh METO/IBI PEIICHHUS 3THX 33124 B IPAKTHYECKUX
TIPHIIOKCHHSX.
Pl1-2 3HATh OCHOBHBIE IOHATHA TeopuH OyneBbix (yHkuuH. VYmers MunmMH3upoeats | W.OIIK(VY)-1.5
OyneBy (QYHKLIMIO H CHCTEMY OYIIEBBIX (YHKITHIL.
OneHouHbIE MEPONPHATHSA TEKYILEr0 KOHTPOJIS M IIPOMEXKYTOUHOH aTTecTaluu
MpeacCTaBJICHbI B KaJICH/[apHOM pEﬁTHHF-HHaHe JHUCIHHITJIITHHBI.
4. CTpyKTYypa M CO/Iep:KaHHe IUCIIHIIJIHHBI
OcHOBHBIE BHABI Y4e0HOI 1eTe/IbHOCTH
DopMHUpYEMBIii
pMHpY O0nem
Paszngennl JTHCHMIIHHLI pERtEEn Buabl yueOHOH 1esiTe/IbHOCTH BpeMeHH
o0GyueHust 1Mo . i
JMCIHHAILTHHE i
Pazgen 1. OcHoBBI Teopnu rpagos. PI-1 Jlexnuu 2
[TpakTrHueckue 3aHATH 8
JlaboparopHble 3aHATHS
CamocTosTenbHas paboTa 16
Paznen 2. OnruMH3anHOHHEIE 321241 PJI-1 Jleximn 2
Teopun rpados. [pakTryeckue 3aHATHS 8
JlaboparopHEle 3aHATHA
CamocrostensHas padora 18
Paznen 3. ByaeBbl ¢QyHKuMH H  HX PJ1-2 Jlexkimn 2
HOpMAaJbHbIe (JOPMBIL. [IpakTH4eckue 3aHATHS 8




JlaGoparopHble 3aHATHS

CamocrosTensHas padora 16
Paznen 4. Munummnszauuss  0yjaeBbIX PJ1-2 Jlexkimu 2
thyHknmii 1 UX cucTeM. [pakTHyeckue 3aHaTHs 8

JlaboparopHEle 3aHATUA

CamocrositensHas pabora 18

ConepmaHHe pa3aciioB JUCHUIIITHHEL:

Pazaea 1. OcnoBbl Teopun rpagos.

Hctopus pa3BuTHa Teopuu rpadoB U 001acTh ee npuMeHeHus. ['padrl, ux knaccudukamys u
crocoOsl 3ananus. M3omopdnsie rpadst. [Hoarpad. MapimpyTtel B rpade, TuameTp, paanyc
ueHTpsl rpada. CeaszHocte npocteix rpagos. Teopema 00 onenke uucna pebep B rpade u
ciejacTBHe O cBA3HOM rpade. CesasHOCTh oprpadoB: cuibHas, clladas, OJHOCTOPOHHSS.

BI)I,I[GJIGHHE KOMITOHEHT CHITLHOH CBSA3HOCTH.

TeMbI JeKIHii:

1.  Hcropus pas3Butus Teopuu rpacdoB u obmacte ee mnpuMeHeHHS. OCHOBHBIC
onpe/eseHus. MapupyThl M CBA3HOCTb.

TeMbl NpaAKTHYECKHX 3AHATHIA:

1. Jloka3aTenbCcTBa HEKOTOPBIX TeOpeM O rpadax.

2. CssasHocTb oprpadoB. AITOPUTMEI IIOCTPOCHUS MaTPUIILI JOCTHKUMOCTH (allTOPHTM

Ha OCHOBE IPOM3BEICHUS MATPHIL, AITOPUTM Y OpILaia).

Pa3znen 2. OnTuMH3anMOHHBIE 33/1a4n Teopun rpados.

Oo6xop rpada B rmybuny u B mupuny. [louck kpardaiiniero u MuHMManIbHOro myTH. [lonck
MHHHMaJIbHBIX IIyTE€H MEX1y BceMH mapaMu BepuuH: aaroputM ®noiina. epesba. Teopema o
IIECTH JKBHBAJIEHTHBIX YTBEpPXKICHHAX 0 JepeBe. llomck KpaTdaiiniero ocroBa: allOpPHTM
Kpackana. OpueHTHpOBaHHBIC AepeBbs. DitnepoBsl rpadel. Heodxoaumoe 1 1ocTaTouHOE YCIOBUE
sitieporocti rpada. 3ajava noyrtanboHa. [amunbroHOBBl Tpadbl. Teopema Jlupaka. 3amaua

kommuBosikepa. [InanapuocTs rpaga. Packpacka rpaga.

TeMbl TeKIHM:

1. IlocTaHOBKH OCHOBHBIX ONTHMH3AIIHOHHBIX 3a7a4 TCOPHUH T'pa(iJOB.

TeMbl NPAKTHYECKHX 3AHATHIA:

VYxnaaka rpaga Ha MIOCKOCTH.
AnropuTMBI packpacku rpada.
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BouiHoBoi# anroputM, anroputmsl Jlelikctpa, bennmana-Mypa, @rnolina.

[Touck kparuaiimero octoBa: anroput™ Kpackana. OpueHTHPOBaHHbBIE JIEPEBBA.
AJTOpHUTMEI IIOMCKA JiijIepoBa LUKIIA. Pellenne 3a1aun o4TalboHa.

Ilouck raMHIBTOHOBA LIMKJIA M pELICHHE 3aa4d KOMMHBOSKEpaA.

‘ Paznea 3. ByJieBbl pyHKIMH 1 HX HOpMAJIbHBIEC (POpMBI

ByneBbl KOHCTAHTHI U BEKTOPLI. ByneBo nmpoctpancTso. MHTepBan B OyneBOM MPOCTPAHCTBE.
byneesl mnepemenHbie. byseBa ¢yHkums, crnocoObl ee 3anaHus. OUKTUBHBIE IEepEMEHHBIE.
OnemeHTapHble OyneBbl (pyHkuuu. Dopmyna kak crnocol 3aaaHus (QyHkuuu. JIBoHcTBeHHAs
¢yHkuus u jBoicteeHHas Gopmyna. @opmyna lllenHona, pasznoxenue OyneBol QyHkuuu no k
nepemeHHBIM. CoBepluicHHAs NU3bIOHKTHBHAsS HopManbHas ¢opma (CoB/lH®). ComepmieHHas
KOHBIOHKTHBHas HopManbHas Gopma (CoBKH®D). /IusbionkTiBHAsS HOpManbHas hopma (JJHD).



TeMbI JeKIHii:
1. OCHOBHBIE NIOHATHS TEOPHH OyNEBbIX (PYHKIHIL.

Tembl NPAKTHYECKHX 3AHATHIL:

Hutepsain B Oy1eBOM POCTpaHCTBE. AITOPUTMBI paclio3HaBaHHUs HHTEpBaa.
@OUKTHBHBIC IepeMeHHbIC. BrlsiBlienne U ynanenne (GUKTHBHEIX IEPEMEHHBIX.

Crioco0Obl ToKa3aTeNbCTBA PABHOCHIILHOCTCH.

JpoiicteenHas  ¢yHkuuss W jBoictBeHHas  Qopmyna.  CnocoObl  MOCTpOEHUs
JIBOHCTBEHHON (DyHKIIMH.

®opmyia [lenHona, pasnoxenue OyaeBoil GyHKIHHU 110 K nepeMeHHbIM.

DneMeHTapHas KOHBIOHKIHA U HHTepBal. JIH® u noctaTouHOE MHOKECTBO HHTEPBAJIOB.

L0 1D
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Pa3znen 4. Munnmu3zanus 0yJaeBbiX GYHKIHUI 1 HX CHCTEM.

CoxkpauleHHas, MUHMMaJIbHasA, KpaTyaimas u 0e3b30biTounas JIH®. TTouck cokpamennoi JTHD:
teopema KpaitHa u anroputm KeaitHa-MakKnacku, teopema bueiika u anroputMm bielika-
[Topenkoro. Ilouck kparuaitmeit JJH®: Tabnuma KsaliHa, MOKpBITHE, €r0 IIHHA, MHHHMAIIBHOE,
KpaTyaiiiiiee U 0e3bI30LITOUHOE MOKPLITHE. ANTOPUTMEI MTOMCKA OJHOTO M BCEX OE3BI30BITOYHBIX
HNOKPBITHH, Kpardaiimero mokpeitus. [IpuOmmkennas kpartdaiimas JIH®, meron 3akpeBckoro.
Onpenenenne U crnocoObl 3a/1aHUs HE MOJIHOCTBIO ONpPe/IeNIEHHbIX (YaCTHYHBIX) OyJieBbIX (YHKIHIA,
joonpejaeneHe. MuHuMuU3anug 4acTHYHBIX OyiieBbix (yHkumil. CucteMsl OylieBbIX (QYHKIMH.
Kparuaitiast u 6e3b130b1T0uHast cuctemsl J[HO.

TeMbI JeKIHii:
1. ITocTanoBka 3amgaud MHHHUMH3aOUH OyrneBod  ¢yHkuuu. JByXdTamHblii METON
MHUHHMH3AIHH.

TeMbl NpaAKTHYECKHX 3AHATHIA:
1. BusyanbHBIH MOHCK COKpAIIEHHOH, MUHUMATBHBIX, KpaTdaimux U 0e361306ITouHEIX JIHD
no marpuiie ['pes.
2. ITlouck coxkpamennon [H®: anroputm Kaailina-MakKnacku wu anroput™m brelika-
[lopeuxoro.
ANTOPUTMEI TOMCKA OJHOTO U BCeX 0€3bI30BITOUHBIX OKPBITHI, KpaTUaiero moKpLITHSL.
[Tpubnmxennas kpatdaiimas JJH®, meTon 3akpeBcKoro.
MuHUMHU3AMS YaCTHYHBIX OyJIEBBIX (DYHKIIMI.
BusyanbHelii nouck kparuaiiiieii u 6e3b130brouHoM cuctem JJHO.
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5. Opranusanusi cCaMOCTOATEIbHOH PadoThI CTYI€HTOB

CamocrosiTenbHass pabota CTYJAEHTOB NPH HM3YyYEHHH JHMCIHMIUIMHBI MPEIyCMOTPEHa B
CHeAYIIMX BUaxX U Gpopmax:

— PaboTa ¢ NEKIMOHHBIM MaTEepPHAIOM, MOHCK W 0030p JTUTEPATypPhl U IIECKTPOHHBIX
HCTOYHHKOB WH(OPMAIHH MO0 HHIHBHIYAIBHO 3alaHHOH TIpobieMe Kypca;

— PaboTta B 31MeKTpOHHOM Kypce (M3ydy€HHE TEOPETHYECKOr0 MaTepuaia, BBITOTHEHUE
TECTOB U KOHTPOJIBHBIX padoT, pazpaboTka nporpamm);
W3yueHHe TeM, BELIHECEHHBIX Ha CAMOCTOSATEIBHYIO TPOPadbOTKY;
BrmonHenne JoManTHuX 3aJaHAH;
[ToaroToBKa K NpakKTUYCCKUM 3aHATHIM;
Hccnenopatenbckas padoTa W y4acTHE B HAYYHBIX CTYIACHYCCKHUX KOH(ECPCHIIHIX,
CEMHHapax ¥ OJTUMIIHAJIAX;

= PazpaGOTKa nporpamMm AJis pEIICHUA HECTAHIAPTHBIX 3a/1a4;
— Amnanmu3 HaYYHBIX HYGJ]HKEILII/Iﬁ I10 3apaHce OHpBHeHeHHOﬁ nmpernogaBaTeiiCM TCMC,



— [MoaroroBka K OI[EHUBAKOIIAM MEPOTTPHSITHSIM.
6. YueOHo-MeTOAHMYECKOE U HHPOPMALIMOHHOE o0ecnevyeHue JHCIUIITHHBI

6.1. YuedHO-MeTOAHYECKOE 00ecIIeueHHe

OcHoBHAR JINTEpPATYpa

1. JluckperHas marematHka: mmnapraika. — Mockga : PHOP. — 151 c. - ISBN 978-5-369-
00289-6. - Texkct : smektponHberi. - URL: https://znanium.com/catalog/product/614868 (mara
obpamenus: 01.06.2018). — Peskum gocTyma: 1Mo Moamucke.

2. Xarraptu, P. /luckperHas maTeMatuka s nporpamMmuctoB / P. Xarraptu. — 2-e u3m.,
ucnp. — Mocksa : Texnocthepa, 2012. — 40 c. — ISBN 978-5-94836-303-5. — Tekcr:
IEKTPOHHBII // Jlanb : AJIEKTPOHHO-0MOIMOTeHHAS cucreMa. — URL:
https://e.lanbook.com/book/73011 (mara oOpamenus: 01.06.2018). — Pexum pgocrtyna: s
aBTOPH3. I10JI30BATEIICH.

3. Kannenman, C. A. luckperHas matematuka : y4de0. mocobue / C.A. Kanneman. — M:

®OPYM : UHD®PA-M, 2017. — 224 ¢c. — (IIpodeccuonansuoe odpazosanue).ISBN 978-5-8199-
0304-9. - Tekctr : anextponnsidi. - URL: https://znanium.com/catalog/product/614950 (nara
obpamenusi: 01.06.2018). — Pexxum jocTyma: 1o moarnucke. .

Jlono/iHuTeILHASA JTUTEPATYPA:

1 llesenes, 0. I1. COopHuk 33734 MO AUCKPETHOH MaTeMaTuke (I MPaKTUYECKUX
3aHATHH B rpynnax) : yaebnoe nocobdue / HO. I1. 1lleBenes, JI. A. [ucapenko, M. 1O. llleBenes. —
Caukr-IletepOypr : Jlanp, 2013. — 528 c. — ISBN 978-5-8114-1359-1. — TekcrT : nIeKTpOHHBIH //
Jlanb : snexktpoHHO-OuONMOTEeuHas cuctema. — URL: https://e.lanbook.com/book/5251 (nmarta
obpamenusi: 01.06.2018). — Pexxum noctyna: s aBTOPH3. MOJIb30BATENEH.

2. Ky3zueunos, O. I1. JIluckperHas mateMaTuka Juis HHxkeHepa : yueOHoe nocodue / O. T1.
Ky3nenos. — 6-e usn., crep. — Cankrt-IlerepOypr : Jlanb, 2009. — 400 c. — ISBN 978-5-8114-
0570-1. — Texkct : snextpoHHblii / Jlanb : snektpoHHO-OuMOnMorTeuHas cucrema. — URL:
https://e.lanbook.com/book/220 (nata obpamenus: 01.06.2018). — Pexum jgoctyna: /uisi aBTOpH3.
IIOJIB30BaTENEH.

3i Muxonu, C. B. luckperHas MateMaTHKa i OakanaBpa: MHOXKECTBA, OTHOIICHHUS,
dbyukun, rpads! : yaednoe nocodue / C. B. Mukonu. — Caukr-IletepOypr : Jlans, 2012, — 192
c. — ISBN 978-5-8114-1386-7. — Texkcrt : 3nexTpoHHblii / JlaHbk : 31MeKTPOHHO-OMONHOTEUHAS

cuctema. — URL: https://e.lanbook.com/book/4316 (nara obOpamenus: 01.06.2018). — Pexum
JIOCTyHa: JJIsl aBTOPH3. TI0JIb30BaTENEH.

6.2. UndopmannonHoe H NPOrpaMMHoOe obecrnedeHHe

Internet-pecypcst (B T.4. B cpege LMS MOODLE u jnp. oOpa3oBareibHbele H
OMOIMOTEYHBIE PECYPCHI):
1. DIIEKTPOHHBIN Kypc «JluckperHas MAaTEMaTUKa», FO.b.Bypkarogckas.
https://stud.lms.tpu.ru/course/view.php?1d=2356
2. Beenenue B Teoputo rpados. http://www.intuit.ru/studies/courses/1033/24 1/info
3. JuckperHas MmaTeMaTHKa. http://www.intuit.ru/studies/courses/1049/317/info

NudpopmanuoHHO-CIIPABOYHBIE CHCTEMBbI:
¢ lndopmanumonno-cupasounas cuctema KOJJEKC

e CnpasouHo-npaBoBas cucteMa Koncynsrantllnroc

IMpogeccuonannunie basbl JaHHLIX:
e Hayunas snextponnas 6ubnuorexa eLIBRARY.RU



Dnextponnas dudbnuorexa Grebennikon
OnexTpoHHas Oubinuoreunas cucrema «Jlanb»: https://e.lanbook.com/

DnextponHas oubnuoreunas cuctema « Koncynsrant ctyeraTar: http://www.studentlibrary.ru/
DnexktpoHHas oubnuoreynas cucrema «HOpaiit»: http://www studentlibrary.ru/

OnexTponHas dubnuorednas cuctema «Znaniumy: http://znanium.com/

7. OcoOble TpeDOBAHHSA K MaTepPHAJIbHO-TeXHHYECKOMY o0ecne4eHHI0 AUCUHILTIMHBI

HaumeHoBaHue cnenuaJbHbIX
Ne = Haumenoranue o00py0BaHusA
noMelnenui
1. AynuTopUs JUIst IPOBE/ICHUS Komnstorep - 1 wit.; [Tpoekrop - 1 mrr.
yueOHbBIX 3aHSTHIT BCEX THIIOB, DKpaH NpOeKIMOHHBIH ¢ 3nekTponpusojoM Lumien Master
KYPCOBOI'0 IPOCKTHPOBAHMUS, Control(LMC-100108) 153x203 cm - 1 mit.;IP-kamepa kynoneHas
KOHCYJIbTAlMH, TEKYLIETO crarmonaphas D-Link DCS-6210 - 1 wrir.;Kommnexr
KOHTPOJISL U IPOMEKYTOYHOM rpoMkorooputeneit —APART SDQSPIR-W u Bpesnas nposojiHas
aTTeCTaLUH na"ens ynaneHHoro ynpaeneHus APART ACPR - 1 wr,;
634028, Tomckas obiacThb, T. Hocka aynuropHast HaCTeHHas - 1 1IT.;
Tomck, Jlenuna npocnekt, a. 2, 410 | Hlkad mwis qokymMeHTOoR - 1 mT.;
Kommnekt yueOHo#H Mebenu Ha 26 nocal0UHBIX MECT
2. Ayndropus Juis npoBeieHus yueOHbIX Jlocka ayMropHas HacTeHHas - | 1r.;
3aHSATHI BCEX THIIOB, KyPCOBOIO Tymba craumonapuas - 1 wr.;
[IPOEKTUPOBAHHSA, KOHCYJIbTALMHA, Komnstotep - 1 wir.;
TEKYLIEro KOHTpoIa U npomekyTounoit | Ilpoekrop - | wr
ATTECTALIMH
634028, Tomckas obnacts, . ToMmck,
Jlenuna npocnext, a. 2
412

Pabouass nporpamma cocraBieHa Ha ocHoe OOIiel XapakTepHCTHKH 0O0pa3oBaTebHOM
nporpamMMmel 1o Hampapnenuto 09.03.02 MudopmanmuoHHBIE CHCTEMBI M TEXHOJOTHH,
cneruanuianus « MTabopManHoHHBIE CHCTEMBI U TEXHOJIOTHH B Ou3Hece» (mpuema 2018 r., ounas

dbopMma oOydeHuUs).

Pa3paboTank(u):
JOmKHOCTE TMognucs OO
Jouent OUT i 1O.b.bypkaTtoBckas

[Tporpamma oj00peHa Ha 3acelaHMM  OT/EJIEHUs

(npotokon ot «4» utons 2018 r. Ne6).

3aBexyroumii kadeapoi —

PYKOBOJUTENb OTACICHUS HA TpaBax Kadeapsl

K.T.H.,JOIICHT

uH(popMaonueix TexHosorui  UIIATP

/ Wepctues B.C.

MNOAITHCH



