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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3BOBATEJ/IBHOI'O CTAHJIAPTA BBICIIIEI'O OBPABOBAHUS (®I'OC BO)

09.03.04 IIporpaMMHas MHXeHepus

roj Habopa rpymer: 2026

IporpammMy cocTaBuIu:
Kadenpa b1 Beiciuasi MaTeMaTuka

BenkoBa AHacracust JIeOHH/J0BHa, K.().-M.H., OLIeHT

Kadepnpa b1 Briciast MateMaTrka
UYepnycs [1aBen [1aBnoBuY, K.T.H., JOL|EHT, JOLI€HT

ITporpamma paccMoTpeHa

Ha 3acefiaHy Kadezpbl-pa3paboTunka

paboueit nporpammbl B1 Beicuias MaTeMaTuka
3aBegyromuii kadezapoii Bunnuk I1L.M., A.T.H., foL.
ITporpamma paccMoTpeHa

Ha 3ace/|JaHUH BbIITycKatoleil Kadepbl

H2 HpOl"paMMHaﬂ HH)XeHepHUda U UHTe/IVIEKTyad/IbHbI€ CHCTEMbI

3aBepytomuii Kadezpoii Cemenosa E.I, 1.T.H., Ipod.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
JUCKPETHASI MATEMATUKA U MATEMATUYECKAS JIOTUKA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

OIIK-1 — CriocobeH NpUMeHsITh eCTeCTBeHHOHAyUHble U ODIenHKeHepHbIe 3HaHWs, METO[bI MAaTeMaTHUeCKOTO aHa/M3a U MOAETUPOBAHUS,
TEOPeTUUeCKOT0 1 3KCTIepUMeHTaIbHOTO UCC/Ie/jOBaHus B TIPO(eCCHOHATLHON AesITeNTbHOCTH

DOpMUPOBaHHIO KOMITETEHLIH CITY>KUT JJOCTIDKEHHeE C/Ie/[YIOIINX Pe3y/IbTaToB 06pa3oBaHuUs:
OIIK-1

3HAHUA:

1. pasBuBaeT CIOCOOHOCTH CTYAEHTOB K CTPOroMy abCTpakTHO-(OPManbHOMY JIOTMYECKOMY MBIIUIEHHIO, (DOPMHpPYET HaBbIKH
KOMOMHATOPHOTO MBIIUIEHNS];

2. SIBMSIeTCS CYL|eCTBEHHOM 4acThio 00Ijero MareMaTHueckoro o6pa3oBaHMs CTY/JEHTOB, OPUEHTHpPYET MX Ha MCIIO/b30BaHHE MEeTOZ0B
JIMCKPeTHOM MaTeMaTHKH, MaTeMaTH4eCKOM JIOTHKH NPY pellieHU! NMPHK/IaHbIX 3a/iay;

YMeHusi:

1. pemlath TMIOBBIE 3a/jaull TEOPHH MHOXeCTB, KOMOMHATOPUKH, TeOPHHU rpadoB, TEOPUH KOAWPOBaHUsS, NPHMEHSATb HaBbIKM pelLIeHHs

TaKMX 3a/jau JJIsi IPAaKTUYeCKUX Lieield;
2. CTPOUTH CeTeBble MOJE/M, IUIAHUPOBAaTb W YIIPaB/ATh CIOKHBIMH KOMIUIEKCAaMH paboT, B/afieThb aJrOpUTMaM{ IIOCTPOEHUsS

9KCTPeMaJjIbHBIX MyTel U MoAX00B Ha rpadax;
3. IMeTb OIIBIT B MCII0/Ib30BaHUHM BO3MOXKHOCTel coBpeMeHHBIX OBM U OMbIT paboThl C MaTeMaTHYeCKAMH TTPOrpaMMHBIMU CHCTEMaMU;

HABbIKU:

OB/IaZieTh OCHOBHBIMM MaTeMaTHUeCKUMH (OpMysaMH, MeTofaMH M crocobaMu HX TIPUMEHeHHWs [Jis pellleHds 3ajady
eCTeCTBeHHOHAYYHbIX U TeXHUYeCKUX AUCLIUIUIMH, a TAKKe 3a7iad, COCTAB/ISIIOINX OCHOBY MH)KeHEePHO-KOHCTPYKTOPCKOM IPaKTUKHI

CTyzeHTbI IPUOOPETYT OMBIT AeSTeNbHOCTH:

1. TOCTaHOBKHY 3a/ja4yl ¥ OCTPOEHUs] MaTeMaTHUeCcKoil MoJie/u IJIsI peasibHbIX yCIOBHUH;

2. TIpe/iCTaB/IeHNs1 pe3y/IbTaTOB CBOMX MCC/Ie/J0BaHUI B BH/le NIOJTHOM MaTeMaTH4eCcKoi MoJeu.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuuruia JUCKPETHASI MATEMATUKA 1 MATEMATHUYECKAS JIOT'UKA siBiisieTcsi JUCLUMIUIMHON 00513aTe/IbHOM YacTH
6/10Ka 1 mporpamMMBI TOATOTOBKY 110 Harpaeienuto 09.03.04 IIpoepamMHas UHdHCeHepust.

CogeprkaHue AUCLIAIUIMHEIL SIB/ISIETCS JIOTMYecKuM npogomkennem aucuuiuind: BBICIIHASLI MATEMATHUKA.

Copiep>kaHue JUCLIUIUINHEI SIB/ISIETCS OCHOBOM Jy1st ocBoenust juctuiind: OCHOBBI COBPEMEHHBIX PA/TMOJ3/IEKTPOHHBIX
CHCTEM, TIIPEACTAB/IEHME 3HAHUN B WH®OPMAIIMOHHBIX CHUCTEMAX, ®U3NYECKHE OCHOBBI
MHUKPOOJJIEKTPOHUKH, BBEJEHUE B INTERNET-TEXHO/IOTUH, WH®OPMAIIMOHHBIE TEXHOJIOTM U
IMPOTPAMMUPOBAHUE, METO/IbI OBPABOTKM BOJIBIINX JAHHBIX, [IOCTPOEHUE IVIYBOKHMX HEWPOHHBIX
CETEW, CETU 3BM M TEJIEKOMMYHMKAIIUA, CACTEMHOE ITPOT'PAMMHOE OBECHEYEHWE, TEOPETUYECKUE
OCHOBbI JJTEKTPOTEXHUKU, METOJIbI U CPE/JICTBA 3AIIATHI KOMIIBIOTEPHON WH®OPMAIINM, METOJBI
MPUHATUA PEIIEHUA B CUCTEMAX WCKYCCTBEHHOI'O WHTE/UIEKTA, OCHOBBI ITAPAJITEJTBHBIX
BBIUMC/TIEHU, TPOEKTUPOBAHUE APXUTEKTYPBI IIPOTPAMMHBIX CPE/ICTB.

HpeABapuTeanLIe KOMITeTeHLINH, C(bOpMHpOBaHHbIE y 06yqa}0Lqeroc51 A0 Hayasia U3yuyeHus JUCLIATINHBIL

e OIIK-1 — Criocobex TIPUMEHATL eCTeCTBeHHOHAYYHbIe 1 06H_[eI/IH)KeHeprIE 3HaHUSA, METOJbl MaTeMaTUUYECKOr0 aHa/Ih3a 1
MO/ e/IMPOBaHNs, TeOPETUUECKOr'O U SKCIIePUMEHTa/IbHOI'O UCC/IeJ0BaHuA B Hqu)eCCHOHaf[bHOﬁ AesAaTe/IbHOCTH



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0eMKOCTb JUCLIMIIAHBI COCTABIsieT 4 3.e., 144 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI
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Pasjien 1. MHoXecTBa U onepanuu Haji HUMH. MHoXecTBO. PaBeHcTBO MHOXKecTB. [TogMHOKecTBO. [TycToe MHOXKeCTBO,
yHuBepcyM. [Juarpamms! Diinepa-BenHa. Bynean. Criocobs! 3a5aHust MHOXKeCTB. OCHOBHbIE ONEpaL{iy Haj, MHOXKeCTBAaMH.
Anrebpa MHOXKECTB, eé OCHOBHBIE (JOpMy/ibl. KOHCTHTYeHTbI T MHOXecTB. b or
1 2 Otobpakenst MHOXKeCTB. OBpassl, Tpoobpasbl, 0GpaTHbIe BH/IBI OTOC i , UX CBOICTBA. 21 12 6 6 9 10
BUHApHble OTHOWIEHNS CIELMANLHOTO Bija. OT nopsiKa. THOCTb 1 MOLIHOCTb MHOXKECTB.
K HbI€ YHCIa, LIKaIa uncen. K , Gec , CUETHbIE, GeCCUETHbIe, KOHTHHYA/IbHbIE
MHOXeCTBa, MX CBOVCTBA. ApHMeTHKa umnce.
Paspen 2. Kom6unaropuka. OcHOBHbIe HOPMy/Ib KOMOMHATOPHKH. Bbi6opku. [TpaBHIa CyMMBI M IIPOU3BEEHHS.
TlepecTaHOBKH, coyeTaHusi C 1 6e3 nosropennuii. BuHom HetoToHa. CBoicTBa GHHOMMA/TBHBIX
K03 duLmenHToB. TIPHUHLIMIT BK/IIOYEHHET W UCK/TFOYeHHiT. POpMYy/a BK/IIOYeHH# 1 HCK/TIoveHHit. [IpuMeHeHre MPHHLANA
1 2 BKJTIOUCHHIT M HCKITIOUEHHT K HEKOTOPbIX opHbIX 3azay. T yHKIWH, IKC 27 16 8 8 11 10
yHKLuK, AeficTBus Hag HUMM. T]] ) PbIX KOMOMHATOPHBIX
Toc/Ie/joBaTe/IbHOCTeH. MeToj| peKyppeHTHbIX COOTHOLIeHHH. Pelienye IMHeHHbIX PeKyPPEHTHBIX YpaBHeHuit ¢
NOCTOSHHBIMU Ko3(puLenTamu. Uncnia duboHauuu.
Pa3pen 3. OcHoBHBIe NOHATHs TeopuH rpado.. Pasjen 3. OcHobl Teopun rpados. Ipad) (oprpadh), ero anemeHTs. Brpt
rpago (oprpadop). OTHoLIeHUs: Mex/1y 31eMeHTamu rpada (oprpada). Criocobbl 3ajanus. CTeneHb BepLIMHbI.
H3zomopusm. CeszHOCTb. MapiupyTsl, myTH, LiuK/bl MapiupyTsi B rpadax, ux Bupl. Llens, uukn. Iyt B oprpadax, ux
Bribl. KoHTyp. TeopeMsl 0 MapLupyTax u LiK/ax. ONpejie/ieHie SKCTPeMabHEIX MyTeil Ha rpaax. BrisiieHue
1 2 MapLIpPyTOB C 3a/jaHHbIM KolnuecTBoM pebep. Metog IlInmbesnna. Anropurmel JleiikeTpel i Beivana - Mypa noctpoenust 27 12 6 6 15 20
KpaTyaidliero myTH. 3a/1a4a 0 HaXOX/|eHHH MaKCHMA/IbHOTO MyTH Ha alK/nyecKux rpadax. Konryp. Teopemsr o
MapIpyTax  LyKIax. O6xoap! rpagos. @yHAaMeHTaIbHbIE LHKIIBL [lepeBbst. JepeBo (opaepeBo). KopHeBble, GUHapHbIe
nepesbst. TeopeMbi 0 fepeBbsix. OCTOBHBIA rpac. 3aaua 06 0CTOBe MUHMMA/LHOTO Beca. Anroputm Ilpima pacueta
KpaTyaidliiero ocToBa.
Paspen 4. [lnanapHble 1 XxpoMarHueckue rpadsr. [LaHapuble rpadsl. Ykiazka rpada Ha II0CKOCTH, OHH U3
1 2 QITOPUTMOB yK/IaJKK rpado. Xpomaruueckue rpadsl. Packpacku rpagos. Teopema o MATH Kpackax, HCTOPHs eé 13 4 2 2 9 20
JlOKa3aTenbCTBa.
Pasjen 5. D/1eMeHThI CeTeBoro NJIaHHpoBaHusA. CeTH, MOTOKH B ceTsx Onpe/jenieHus ABYXTIO/MOCHOH HarpaBIeHHOH
1 2 ceTH, TIOTOKA. 3ajjaua 0 MaKCHMa/TbHOM ToToKe. Paspes. Teopema dopzja-PakepcoHa. OCHOBHbIE [TapaMeTPhI CETEBBIX 24 12 6 6 12 20
rpacos. KpuTrueckue myTH, paboTbl, pe3epsbl. Pe3epBbl /151 coObITHIA 1 paboT ceTeBoro rpada. JInHeliHble rpaduKH.
ey pecypca. Coc DPACTIMCaHHii PH OrPAHHYEHHSIX Ha PCYPChI.
Pasen 6. Teopus 6 @ . AnreGpa BbiC ii. Bbic Kak riep: NoHATHe anre6p
noruku. OCHOBHBIE Ha/ BbIC TIporic CBSI3KU. VICTHHHOCTHBIE (YHKLH. DOpPMY/IbI
areGpbi BRICKA3hIBAHHA, X BH/IbL. MeTO/| HCTHHHOCTHBIX Tab/mHLl. OCHOBHbIE MIOHATHST TeOPHH Gy/IeBbIX QyHKIHA.
TonsiTre 6yneBoi GyHKLMK ((YHKLMK JBY3HAUHOI TOTHKK). DeMeHTapHbIe Oy/eBbl GyHKIUH, TOrHYeCKHe CBSA3KH.
Dopmyb1 anreBphi TOrHKH, , WX p otpyte. OCHOBHBIE THBIE (YOPMYTBI aNTeGpBI IOTHKM.
Tpeacrapnenns GyneBbix GpyHKuMi HopmanbHbie (hOPMbI. AITOPUTMBI IPUBE/IEHHS K COBEPIICHHBIM JJU3bIOHKTUBHOM W
1 2 KOHBIOHKTUBHO# HOpMaJibHbIM (popMam. TTonmHomel JKerasikuna. [ioiicTeenHast GyHKuus. [IPUHLMIT JBOHCTBEHHOCTH. 32 12 6 6 20 20
PeJ1eiHO-KOHTaKTHbIE CXeMbl, MX MaTeMaTHuecKoe OMMCaHWe U MeTO/Ibl TOCTPOoeHHs. [T0/HOTa 1 3aMKHYThIe K/1acChl.
TTOHSTHS (hyHKIMOHA/ILHOM 3AMKHYTOCTH M OMHOTBL KAacchl ¢ HACTBEHHBIX, THHEHHBIX, C KOHCTaHTBI
1 MOHOTOHHBIX (DyHKLmit. Teopema [Tocra o yHKIOHa/ILHOI NToHOTe. MuHUMu3aLust GyneBbIx GyHKUMIA. 3ajaua
MUHUMH3aLKH Gy/ieBbIx GyHKUMIL. CTPyKTypa n-MepHoro Ky6a. CokpaiyéHHas Au3bloHKTHBHAs (opma (JJHD). Mertoas!
Bneiika, Henbcona, KBaiiHa ux nocrpoenus, kaptel KapHo. TynukoBasi, MUHMMa/bHas, KpaTyaiimas JTH®, MeToap! nx
MOCTPOEHHSL.
Bcero 3a 2 cemecTp 144 68 34 34 76 100
Bcero no ucyuninHe 144 68 34 34 76 100
3.2. AyAMTOPHBIN NPAKTHKYM
Homep u
P Oobem,
Ne |HauMeHOBaHMe
Tema NMPAKTUYEeCKOro 3aHATHA ayA.
n/n pasaena
yacoB
AHUCIUMIITHHBI
Pazgen 1. . N
MHOKeCTBA I [uarpammel Jiinepa-Benna. Bynean. OCHOBHbIE Orepaliui Haji MHOKecTBaMu. Ajirebpa MHOXKECTB, eé
1 omepaLv H OCHOBHEIE (bOpMyf[bI. ,[[eKapTOBbI Tpon3BeieHHsI MHOXXEeCTB. EI/IHBPHBIE OTHOILIeHUs. ,ﬂeﬁCTBHH HaJ 6
pai an KapJArHa/IbHbIMU YK C/Ia.
HUMM.
HepeCTaHOBKI/I, pa3sMellieHus, coyeTaHus ¢ IIOBTOPEHUAMU U 6e3 HOBTOpeHHﬁ. Perenue TIPOCTBIX
Paznen 2 Nepevyrc/IMTe/IbHbIX 3aJa4. HPOHBBOASIU_[I/IE (byHKI_[I/II/I HEKOTOPBIX KOM61/IHaTOpH]>IX 1ocjien0BaTe/IbHO CTei.
2 KONFI%HHa'To YK Mertog, peKyppeHTHBIX COOTHOILLEHHH. PellleHye IMHeHHBIX PeKyPPEHTHBIX yPaBHEHHH C MOCTOSIHHBIMU 8
PHKa. ko3 duipieHTamu. IIprMeHeHYe PUHLIMIIA BK/IOUEHUH U MCKITIOUEHUH K pellieHUH0 HEKOTOPBIX
KOM6P[HaT0prIX 3azay.
Pazgen 3. o
OCHOBHLIE PeluieHre 5KcTpeMasibHBIX 33/1au Teopuu rpadoB. AnroputMmsl JeikeTpsl v Besimana - Mypa noctpoeHust
3 TOHSATHS TeOpHH Kpa’maﬁmero nyTH. 3&/1&‘{& 0 HaxXOXKJI€EHWHU MaKCHMaJ/IbHOI'O ITyTH Ha al{UK/INYeCKUX rpacbax. OGXOABI nu 6
(l)yH,quMEHTa]IbeIE LUKIJIbI.
rpac¢os.
Paznen 4.
4 H]’IEIHEIPHI;IG u AJ'II‘OPI/ITMI)I YKIagKnu rpad)a Ha MJIOCKOCTb U PaCKPaCKu rpa(ba. YucnoBbie XapaKTepUCTUKH IJIAHADHOCTU U )
XpOMaTHhueCckKue |LBeTHOCTHU.
rpadsl.
Pazpen 5.
5 DneMeHTbI Anroputm @oppa-PankepcoHa. Pe3epsbl fjy1s1 cobbiTHi 1 paboT ceTeBoro rpacda. JIuHeiHble rpadyKH. 6
CeTeBoro H]'IaHI/IpOBaHPIe l'[OTpe6]'leHI/I${ pecypca.
TJITAaHUPOBAHUA.
PE[B/I[EI[ 6. BHEMEHTapHLIe 6yJ'IEB]>I q)yHK]_]]/II/I, ux Ta6fII/IL[I>I HUCTHUHHOCTH. HPI/IBEAEHI/IE 6yf[6B])IX q)yHK]_]PII‘/'I K
6 Teopm{ GYHEBBIX AHB’B}OHKTHBHOﬁ ¥ KOHbIOHKTUBHOM HOPpMaJ/IbHbIM (bOpMaM, COBepIIeHHBIM HOPMaJ/IbHbIM qupMaM. 6
yHKLMH. [Tonunomel YKerankuna. Peanmizatiust 6ysieBoit GyHKIMH pesieliHO-KOHTAKTHON CXeMOIA.
Bcero 3a 2 cemecTp 34
3.3. CamocrosTenbHas padora crygenra (CPC)
Homep u
Ne | HaMMeHOBaHHe Ob6Bem,
Copgep)xaHue yueGHOr0 3aJaHUs
n/n pa3saena yacoB
AUCHUITHHBI
1 |Pasgen 1. Ilo cnvcKy peKOMeH/I0BaHHOM JIMTepaTypbl IOBTOPEHHE BOIIPOCOB O MHOXKECTBAX, UX PaBeHCTBe, 3
MHoxecTBa 1 TI0AMHOXXeCTBaX, ITyCTOM MHOXeCTBe, YHUBEpPCyMe. OCHOBHbBIE oriepany HaJj MHOXXeCTBaMHU. Anreﬁpa
MHOKeCTB, €€ OCHOBHbIE Cl)OpMle])I. BI/IHaprIe OTHOILIeHUs. ‘I)yHKL[l/H/I, MX CBOMCTBAa. DKBUBAJIEHTHOCTb U
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orepaLyu Haj,
HUMH.

MOLIHOCTh MHOXKeCTB. KapAnHa/bHbIe UKC/Ia, [IKajla KapAuHaIbHBIX unces. KoHeuHble, 6eCKOHEUHbIe,
CYéTHbIe, OeCcCUETHBIE, KOHTHHYa/IbHbIE MHOXKECTBA, MX CBOMCTBA.

PertieHre IpUMepOB NMPaKTHUeCKUX 3a/laHuH, 0popMIIeHHe pe3ysIbTaToB 110 BH/aM 3/IeMeHTapHbIX oIepariyi
Haj MHO)KecTBamH. PeliieHue 3aau Ha GUHapHbBIe OTHOLIeHHs. HaxoxjeHne KapAUHAIbHBIX YHCesT
MPOCTEMIINX YNCIOBBIX MHOKECTB.

ITpaBusia cymMMBbI 1 Tpou3BefieHus. [lepecTaHOBKH, pa3MelljeHNs], COUeTaHHs C TIOBTOPeHUsIMH 1 6Oe3
roBropeHuid. BuHoM HbroToHa. Anrebpanueckuil ToAXo/, U3y4eHHst KOMOMHATOPHBIX 0OBEKTOB U YHCeJT.

Pazgen 2.

KombuHaTopuka.

Mertoz, peKyppeHTHBIX COOTHOILIEHUH U ero IIpUMeHeHHe TIPY PellleHNH TTepedrc/IUTeNbHbIX 33/a4. Pertenue
JIMHEWHBIX peKYPPEHTHBIX yPaBHEHMII C IOCTOSIHHBIMU Ko3(durieHTamu. Yncna ®ubonauun. dopmyna
BK/TIOUeHHUH 1 UcKmoueHud. [TponsBogsiye GyHKI{HN, SKCIIOHEHIHa/IbHbIe TIPOU3BOZsIIMe HYHKIMH,
neicTBus HaZ HUMH. [Tpon3sBogsiiye (yHKIIMM HEKOTOPBIX KOMOMHATOPHBIX M0C/Iefi0BaTe/IbHOCTel. PerneHne
JIMHENHBIX PeKypPPeHTHbBIX YPaBHeHNH C IOCTOSIHHBIMU K03(duijieHTaMu.

PeliieHrie KOMOMHATOPHBIX 3a/]a4 Ha MPABU/IO CyMMbI U TIPaBUIO TIpou3BeeHusi, burHoM HeloToHa 1
OTMTHOMUAJIBHYIO TEOPEMY, METOZ, PeKypPPEHTHBIX COOTHOLIEHUH, MeTOZ, IPOM3BOASINX (YHKLUH, METOZ,
BK/TFOUEHUU U UCKJTIOUEHUH.

[ToaroToBKa K KOHTPOJIbHOM pabote Perenue 3asau o pasgenam 1-2.

Paznen 3.

OCHOBHBIE
TIOHSITHS] TEOPUM

rpagos.

OrHolueHust MeXAy d1eMeHTamu rpada (oprpada). Criocobsl 3asanust. CteneHb BepLIMHbL. F130Mopdu3M.
Casi3HOCTb. TeopeMbl 0 MapLIpyTax M Lukaax. OnpeZeneHue SKCTpeMalbHbIX MyTel Ha rpadax. BrisiBnenue
MapIIpYTOB C 3a/JaHHBIM KosmnuecTBoM pebep. Metog, [Inumbenna. Anropurmsl [leiikcTpsl u Besmmana-Mypa
[0CTPOeHUs KpaTuaidlilero myTH. 3ajiaua 0 HaX0XKJ,eHU! MaKCHMa/IbHOrO IIyTH Ha aljUK/InuecKuX rpadax.
O6xopp! rpadoB. PyHaMeHTa/bHbIe IUK/IBL. OCTOBHBIH rpad. 3aaua 06 0CTOBe MUHMMAJILHOTO Beca.
Anroputm IIprma pacueTta KpaTuaiiIliero ocToBa.

3a/jauM Ha orepanu Haj, rpadamu. BelunciieHe MeTpUYECKUX XapaKTepUCTHK rpadoB. Beruncnenue
MapLIpPYTOB WX IyTel C 3a/jJaHHBIMHU OrpaHUYeHUsIMU. HaxoxxjeHne KpaTyaiiix [yTe, aIropuTMBl
JleiKCTpBI, MaKCUMasIbHOTO 1yTH, Bentmana-Mypa. Haxox/ieHue octoBoB rpacgos, anropurm I[Tpuma.
Marpuriia ¢hyHfaMeHTa bHbIX L{HK/IOB.

Peruienvie 3a/1au pacuéTHO-rpadrueckoii paboTsl. BerurcieHre MUHIMAIbHOTO My TH 110 aTOPUTMaM
[letikcTpbl, BenmaHa-Mypa, BbIUHC/IeHHe MaKCUMAaIbHOTO MyTH, HaX0XK/|eHHe 9KCTpeMasbHBIX OCTOBOB
rpacgos.

10

11

Paznen 4.
[1naHapHble u
XpOMaTHJecKye

rpadsl.

[1anapHOCTH rpad)oB, aTOPUTM YK/IaZKK rpada Ha MI0CKOCTH. XPOMarhueckue rpadpbl, aIropuTMl
packpacku rpagos.

3ajauu Ha onepaiuu Hazi rpadamu. dyHaMeHTa/bHbIe LIUK/IbI U K/MKY, YKNaJKa rpagoB. Xpomaruueckue
rpagsbl.

BeinonHeHne pacuéTHo-rpadrueckoit paboTs! Ykiajka rpada Ha MI0CKOCTH, OANH K3 a/ITOPUTMOB YK/IaZKH
rpacdoB. Xpomarrdeckrie rpadbl. Packpacku rpagos.

12

13

Pazpen 5.
DneMeHTbI
CeTeBOro

14

TJIaHUPOBAaHUA.

BbinosnHeHye 1 MOArOTOBKA K 3alljuTe pacyéTHo-rpaduueckoii pabotsl PerieHne 3a/1au pacuéTHO-
rpagrueckoii paboTsl. BerurcieHre noTokoB 1o anroputMam dopza-PaskepcoHa, BEIYMCIEHYe TTapaMeTpoB
CeTeBbIX TPa(UKOB.

3aziauy Ha aHa/IN3 CeTeBbIX rpados.

3a/jaua 0 MaKCHMa/IbHOM NOTOKe. Pa3pesbl B CeTsiX, MPOIyCKHast CIOCOOHOCTh pa3pe3a. OCHOBHbIE
rapamerpsl ceTeBbIx rpadoB. Kpurnueckue myTu, paboTsl, pe3epsbl. Pe3epsbl fiist coObITHIA 1 paboT CeTeBOro
rpada. JIuHeliHble rpaduKy, pacuéT UX XapaKTepUCTHK.

15

16

Paspen 6.
Teopwust Oy/eBbIX
(yHKLMIA.

OCHOBHBIe TIOHATHS anreOpbl BbICKa3bIBaHWI. JIornueckie CBS3KM MU OCHOBHbIE PABHOCW/IBHOCTH. DYHKLUK
anre6psbl IOrMKK. [JU3bIOHKTHUBHAsS U KOHBIOHKTHBHAs opma ¢yHKiui. [IprBeaeHue 6yneBbix GyHKLH K
/IM3BbIOHKTUBHOW U KOHBIOHKTBHOW HOPMasIbHBIM (pOpMaM, COBEpIIEHHbIM HOPMabHbIM (hopmaM 1o Tabmuje
WCTUHHOCTH U C MTOMOLI[bIO SKBHBaJIEHTHBIX Npeobpa3oBanuil. [TpuBesieHre Oy/eBbix GyHKLMH K TIOTMHOMY
JKeraskrHa MeTOI0M Heorpe/e/IEHHBIX KO3(Q(MULMEHTOB U C TIOMOLLbIO0 SKBUBa/IEHTHBIX ITpe0Opa30BaHUM.
HaxoxxzieHre npou3BoAHbIX OT Oy/ieBbix (yHKUuI. [IocTpoeHHe BOHCTBEHHBIX (QYHKLIHMI 10 ONpe/ie/IeHHI0 1
C TIOMOLIBIO TIPUHIINMA JBOWCTBEHHOCTH. Peanm3arus OyneBoii GyHKLMN pesieliHO-KOHTaKTHON CXeMOi.
Haxosk/ieHue 1o pesieiiHO-KOHTAaKTHOM cxeme GysieBoii (pyHKIMM, KOTOPYIO OHA Peasin3yer.

10

PeliieHrie MprMepOB MPAKTUYECKUX 3a/IaHKH, 0(OpM/IeHHE Pe3y/IbTaTOB M0 CBOMCTBaM Oy/ieBbiX QYHKLHH, UX

TIPUMEHEHMIO [/ pellleHUs TeXHUUEeCKUX U TeXHOJIOTMYEeCKUX 3a/ay.

10

Bcero 3a 2 cemecTp

76

4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITIJIMHBI

CEMECTP

HEJE/IM CEMECTPA

2 3 4 5 6 |7 8 9| 10 11 12 13 14 15 16

17

2

BI13 BII3 BII3 | AP BII3 P | BII3 BI13 BIT3

Jif3

BI13

YcnoBHbIe 0603HaUEHUS:

o [JIP — auarHocTuueckas pabora;
o BII3 — Bonpockl/3aanus o temam I13.

TeKymuif[ KOHTPOJIb YCII€BA€MOCTH CTYJ€HTOB IIPOBOAUTCS B JUCKPETHBIE BpeMeHHbI€ NHTEPBaJIbl B C/I€YIOIUX d)opmax:

JIMarHOCTHYecKast pabora;
BOMPOCHI/3a/jaHus 1o Temam I13.

SK3aMeH.

TIpoMeXXyTouHas arTecTalys NPOBOAUTCS B hopmax:
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. . [uckpetHas MateMarrka. CII6.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015, 371. pec.

2. C. [J. larnopes. . [luckpetHasi Matemaruka. CI16.: BXB-ITetep6ypr, 2006, 189 3k3.

3. C. . IlaropeB. . MaremaTrueckasi JIorvka ¥ Teopust anroputmoB. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2004, 371. pec.
4.10.11

. I1. lleBenes, JI. A. [Tucapenko, M. }O. IlleBesneB. . CO0pHUK 3ajiau 10 JUCKpeTHOW MareMatrke. CaHKT-Iletep6ypr: Jlanb, 2022, 351.

pec.
5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUINHE:
He TpebyeTcst.
5.3. Ilepuopuueckye U3aHus:

He TpebyIoTCsI.

5.4. TlepeueHb pecypcoB MH(OPMaLMOHHO-TeJIeKOMMYHHUKALMOHHOH ceTH "MHTepHeT", He0OXOAUMBIX /11 0CBOEHHs! AUCLIUIIIUHBI, 3/1eKTPOHHBIE

6rbMoTeYHBIE CUCTEMBI:
1. https://urait.ru/ — I'naBnas — Obpa3soBaresbHast niardopma FOpaiit. [l1st By30B U CCy30B.;
2. https://e.lanbook.com/ — 3BC JlaHs;
3. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®yHzameHTanbHast 6ubnuoreka BI'TY
«BOEHMEX» um. [1.®. YcTHHOBa;
4. https://ibooks.ru/ — 3BC A#bykc.py - 370 60/1b1110H BHIOOp aKTyaIbHOM IMTepaTypsl A5 Ballleii 61MOIHOTeKH B 37IeKTPOHHOM BHJE.
CoBpeMeHHbIe NIpoeCcCroHabHbIe 6a3bl JaHHBIX:
1. https://rusneb.ru — HaipioHanbHast anektpoHHas 6ubnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast a5ekTponHas 6ubnuoreka « KnbepieHnHka»;
http://www.rfbr.rw/rffi/ru/library - ITonHoTekcTOBast 3/eKTpoHHasi 6ubnuoreka Poccuiickoro $hoHza GyHAaMEHTaTbHBIX UCCIeJ0BaHU.
WHdopMaLoHHbIEe CIIPAaBOYHBIE CHCTEMBI:
1. Texakcnept — IHpOpMaI[MOHHBIN ITOPTa/I TEXHUYECKOTo peryMpoBaHust: Hopmel, npaBuita, cTanzapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B[l 'OCToe cobcTBeHHol reHepatuu BT TY

"BOEHMEX" um. []. ®. YcTrHOBa;
3. http://www.consultant.ru/- KoncynsrantIlntoc- nH$opMaLMOHHBINM MOpPTas MpaBoBOi HH(OpMaLMH.

5.5. ITporpammHoe obecrieueHue:
He TpebyeTcst.
5.6. HbopManoHHbIe TeXHOJIOTHH:

B3anMozielicTBHe ¢ obyuaromumucs nocpeacrsom DUOC Moodle BI'TY «BOEHMEX» um. [I.®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. AyAuTOpUS C YMC/IOM NOCAZI0UHBIX MECT He MeHbllle KOJIM4ecTBa 00yUaroIuXcs.

6.3. IIpouee:

1. pabouee MecTO mperogaBaresisi, OCHallleHHOe KOMITbIOTEPOM C JOCTYIIOM B VIHTepHerT;
2. paboure MecTa CTYZ€HTOB, OCHaIl|eHHbIe KOMITBIOTePaMH C ZIOCTYIIOM B VIHTepHeT, pe/jHa3HaueHHbIe /1St PAOOTHI B 3/IeKTPOHHOM
obpa3soBare/bHOI cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCIHITHHBI
JAVCKPETHASI MATEMATUKA 1 MATEMATHYECKAS JIOTUKA

AnHoTanus paboueii MporpamMMsI

Iucuunuaa JUCKPETHAS MATEMATUKA U MATEMATUYECKASI JIOT'MIKA siBsieTcs AUCLUTUTHHOMN 00s13aTe/IbHOH 4acTH
6/10ka 1 mporpamMbl MOATOTOBKYU 10 Harpasienuto 09.03.04 TlpoepammHas uHsiceHepus. [JUCLUTIMHA peanu3yeTcs Ha ¢akynsrete b Bazosoe
nKeHepHoe obpaszosanne BI'TY "BOEHMEX" uwm. /I.®. YcruHoBa Kadezspoii b1 Beiciias MaTemaTHKa.

JlucuuriiHa HatjesieHa Ha OpMHUpPOBaHHe KomnemeHyuii:
OIIK-1 CriocobeH MpUMeHsTb eCTeCTBEHHOHAy4Hble W OOLLieMH)KeHepHbIe 3HAHMs, MEeTOAbl MaTeMaTHYeCKOro aHajiu3a W MOJeTUpOBaHWUs,
TEeOPeTUYeCKOro U SKCIIePUMEHTA/IBHOTO MCC/Ie[0BaHUs B IIPO(eCCHOHANBHON AesTeTbHOCTH.

CopepxaHue [JUCLMIUIMHBI OXBAaThIBAeT KPYr BOIPOCOB, CBSI3aHHBIX C B/a/jleHWeM IIMPOKOH 00iijeii mofroToBkoi (6a30BbIMM 3HAHUSIMH) IS
pelleHHs TPaKTHIeCKUX 3aziad B 00/1acT MH(POPMALMOHHBIX CHCTEM U TEXHOIOTHH.

Copep>xaHue JUCLMILIMHBI BK/IIOYaeT KPyT BOIPOCOB U3 UeThIPEX PasfiesioB MaTeMAaTHUKU: TEOPUM MHOXKECTB, KOMOMHATOPHKH, TeOpUX rpaoB 1
anreOpsbl BbICKa3bIBaHWL. B epBoM pasyerie pacCMaTpHBaIOTCs IPOCTEMIIe CBOHCTBA MHOKECTB M GMHApHBIX OTHOLIEHMH, @ TaKKe OTHOLIEHUs
SKBUBAJIEHTHOCTH U mopsizka. O6cyxaercs yrorpebsieMasi B COBpeMeHHOW MaTeMaTHKe CHCTeMa aKCHOM TeOPHH MHOXKECTB.

Bo BTOpOM paszesie U3y4aroTcs CyI|eCTBYIOL{HEe YeThIpe CXeMbl BbIOOpa TIOZIMHOKECTB, a TaKKe TOAXO/bI K pellleHHI0 KOMOMHATOPHBIX 3a/jad B
paMKax ajarebpanyecKoro MeTo/a, MEeTOJJ0B PeKYPPEHTHBIX COOTHOLLEHHUH, TIPOU3BOAALINX (DYHKL{MH, BKIIOUEHUH U UCK/TFOUeHHIA.

B pasgerne Teopust rpad)oB fjatoTcst HeOOXOAUMBIE CBeJIeHHsI O THIAxX rpadoB, X CBOIMCTBAX W PaCCMaTPHBAIOTCS HEKOTOPhIE ONTUMHU3ALOHHbIE
aJITOPUTMBI IOCTPOeHHUs rpadoB € 3aaHHBIMU CBOMCTBaMH, B TOM UYHC/Ie a/ITOPUTMBI PellleHrs] SJKOHOMHUeCKHX 3a/jad Ha CeTeBbIX Ipadax.
HaxoHel, B mocie/jHeM pasfiesie pacCMaTpHBaeTcst Teopusi OyneBbIX (yHKLUMH, MMeHHO: (OpMBbI WX Npe/CTaB/IeHUs, CIOCOOBI 3aJaHus U
Pa3HOBUJHOCTH, CYIIeCTBYIOLIYe K/IacChl 3TUX (YHKIMI U NX MUHUMH3ALUS [IPH OIpee/IéHHbIX YC/IOBUSIX.

JuctunimHa npefiHa3sHavyeHa [yis ()OPMHUPOBAHUST HAaBBIKOB TIOCTPOEHHsS] MaTeMaTWieckKnx Mogeneld. OHa HOCHT MPaKTHKO-OPUEeHTHPOBAHHBINA
Xapaxrep.

TIporpaMMoii UCLIUIUTMHBI TIPEAYCMOTPEHbI CIEAYIOLKEe BUABI KOHTPOJIS:
TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/EHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e QMarHOCTHYecKast pabora;

e BOIpOCHI/3afaHus1 1o TeMam [13.

ITpoMeKyTouHas aTTecTalus IIPOBOJUTCS B hopMax:
*  9K3aMeH.

OO611jast TPYZOEMKOCTh OCBOEHUS AUCLIMIUTHBI COCTaBsieT 4 3.e., 144 u. TIporpaMmoli AUCLUIUTHHBI TIPEAYCMOTDPEHbI JIEKIIMOHHbIe 3aHATUs (34
4.), TIpakTHUeckue 3ausaTus (34 4.), camocrosiTesibHast pabora cryzeHra (76 u).
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TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TIpunoxenue 2

K paboueii nporpaMme JHCHHITHHBI
JAVCKPETHASI MATEMATUKA 1 MATEMATHYECKAS JIOTUKA

TpyA0EeMKOCTb OCBOEHHUS JUCLUIIMHEI COCTaB/sieT 144 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHH, 1 76 ., OTBe/IeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

Haumesosanue paGoTs: Pexomenpyemasn | TpynoeMKocTb,
JIUTeparypa vac.
Paspen 1. MHoXecTBa ¥ onepanyy Haj HUMH.
1O. I1. [lleBenieB,
JI. A. TIucapeHko,
ITo criMCcKy peKoMeH/J0BaHHOH JIUTepaTypbl TIOBTOPEHKE BOIIPOCOB 0 MHOKECTBAX, MX PAaBEHCTBE, M. 1O. IlleBeses. .
[TOMHOXKECTBAX, [TyCTOM MHOXXECTBe, yHHBepcyMme. OCHOBHBIE OIepaLiii Haji MHOKecTBaMu. Anrebpa COBOpHUK 3374 110
MHOXXECTB, eé OCHOBHbIe (hopmysibl. BrHapHble oTHOLIeHUsI. DYHKIMHY, UX CBOMCTBA. DKBUBAJIEHTHOCTh U JVCKPETHOI 3
MOILHOCTh MHOXKeCTB. KapJMHa/IbHbIe UHCIIa, [1IKajla KapAWHAIbHBIX urcesl. KoHeuHble, 6eCKOHEUHEbIE, MaTeMaTHKe:
CuéTHbIe, OeCCUETHBIE, KOHTHHYa/IbHbIE MHOXKECTBA, UX CBOMCTBA. Caukr-TletepGypr:
Jlaus, 2022 (1)
C. [I. Ilaropes. .
[JuckpeTHast
PelieHre IpUMepOB MPAKTHUeCKHX 3aflaHuH, 0opM/IeHHe pe3y/bTaToB 10 BH/aM 3/1eMeHTapHbIX Olepalyii|  maremarvka:
HaJ MHO)KecTBaMH. PellleHre 3a7iau Ha OMHapHBIe oTHOIIeHNs. Haxox/jeHne Kap/juHaIbHBIX Yrces CII6.: BXB- 6
[IPOCTEHIINX YHUCTOBBIX MHOXKECTB. Tetep6ypr, 2006
(1.1-1.3)
Wroro no pasgeny 1 9
Paspen 2. KomOuHaTopuka.
ITpaBusia cymMMBbI 1 TpousBefieHust. [lepecTaHOBKH, pa3MelljeHHs], COUeTaHHUs C TIOBTOPeHUsIMH U 6Oe3
roBropeHuid. BruHoM HbtotoHa. AnreGpanueckuii TOAXo/, U3yv4eHHst KOMOMHATOPHBIX 0OBEKTOB 1 YHCEJI.
MeTo/, peKyppeHTHBIX COOTHOLLEHUH 1 ero NpUMeHeHe TIPY pelleHNH MepeuncInTe bHbIX 3a/ad. PeliieHuye
JIHEWHBIX peKYPPEeHTHBIX yPaBHEHMI! C TIOCTOSIHHBIMU Ko3(dureHTamu. Yncna ®ubonauun. dopmyra C. B. Manopes. . 6
BK/TIOUeHH ¥ UCK/TFoueHyH. TIpousBogsiye GyHKLMM, SKCIOHeHIMalbHble MPOM3BOzsLIIe GYHKLMH, Auckperras
neiicus Haj HUMU. TIpou3Bo/siIMe QYHKLMKM HEKOTOPLIX KOMOMHATOPHbIX M0C/Ie/l0BaTe/IbHOCTeil. MaTeMaThKa:
PelieHue TMHeHHBIX PeKypPPEHTHBIX YPaBHEHUH C TIOCTOSIHHBIMU Ko3(durieHTamu. CII6.: BXB-
PelieHre KOMOMHATOPHBIX 3a/jau Ha NPABU/IO CyMMBI M TIPaBUJIO NIpou3BeieHusi, 61HoM HbroToHa 1 HeTezp ?yzp rl 52 006
[TO/IMHOMUA/IbHYO TEOPEMY, METOZ, PeKyPPEHTHBIX COOTHOLLEHUH, METOZ TPOM3BOASILUX (YHKLUI, METOA (2.1-2.15) 3
BKJIFOUEHUM 1 MCK/TFOUeHUH.
[ToxroToBKa K KOHTPOJILHOM pabote PerreHue 3azad 1o pasgenam 1-2. 2
Wroro no pasgeny 2 11
Pa3zgen 3. OCHOBHbIE NOHATHUA Teopuu rpagos.
OTHoLIEeHNs! MeX/y 371eMeHTamu rpada (oprpaga). Criocobsl 3aaHust. CTeneHb BepiuvHbl. V3oMopdusm.
Cs13HOCTb. TeopeMBI 0 MapLIPYTax 1 LK/Iax. ONpe/ie/eHye SKCTPEMAbHbIX yTeid Ha rpadax. Boispnenne| C- A- LLIaropes. .
MapLIpyTOB C 3a/jaHHbIM Ko/IMuecTBoM pebep. Metoy Ilum6enna. Anroputmsl JleiikceTpbl 1 Bennmada- Anckpertas 5
Mypa nocTpoeHust KpaTyaniiero myTu. 3aada 0 HaXOXKJeHNH MaKCHMaJIbHOTO TTyTH Ha aLjuK/IM4eCKUX MareMaTika:
rpadax. O6xozap! rpadoB. PyH/aMeHTa/bHble LMK/IbL. OCTOBHBIN rpad. 3azaya 06 0CTOBe MUHUMA/ILHOTO CI16.: BXB-
Beca. Anropurtm IIpyMa pacyeTa KpaTyaiiIero 0CToBa. Terep6ypr, 2006
3aziaur Ha orepaluy Haf rpadamu. Beruncnenue MeTpUuecKUx XapakTepucTUK rpadoB. Beruncienue (3'&;1:);1&3];;2)
MapIIpPYTOB WM Iy Tel C 3a/|JaHHBIMH OTpPaHMYeHHsAMU. HaxoxieHre KpaT4yaillivX IyTei, aropuTMBl .MaTeMaTI/IKa' 5
[leliKcTpbl, MakcUMasIbHOro 1yTH, benmana-Mypa. HaxoxxzieHue octoBoB rpacos, anmroputm Ipuma. CH6‘BFTY'
Marpuria ¢yHzlaMeHTa/IbHbIX LIUK/IOB. "BOEHMEX" uint.
PerueHvie 3agau pacuétHo-rpaduueckoit paborsl. BerurciieHne MUHUMaIBHOTO Ty TH 110 aIrOPUTMaM Il ®. Yernosa,
[etikctpsl, Bemvana-Mypa, BbIuMC/IeHHe MaKCUMa/IbHOTO Iy TH, HaX0XK/leHHe SKCTPeMa/IbHbIX OCTOBOB 2015 (1-3) 5
rpados.
Wroro no paspeny 3 15
Paspe 4. IInaHapHbie ¥ XpoMaTHYecKHe rpagbl.
ITnanapHOCTB Tpad)oB, aTOPUTM YK/IaZKH rpada Ha IJI0CKOCTH. XpoMaTthiecKie rpadbl, aropUTMBI C. [I. llaropes. . 3
packpacku rpagos. JuckpeTHas
3azjaun Ha onepaumu Haj rpadamu. PyHaMeHTa/bHble LIUK/IbI U KIUKH, YK/IaJKa rpadoB. XpoMaTuueckue MareMaryKa: 3
rpadsl. CII6.: BXB-
BhINO/THeHre pacuéTHO-rpaiueckoii paGoTs YkiaaKa rpada Ha IIOCKOCTH, OfH U3 aArOpUTMOB yKiazku | 11eTepOypr, 2006
rpadoB. Xpomarryeckrie rpagbl. Packpacku rpagos. (3.20-3.23) 3
Wroro no paszeny 4 9
Paspesn 5. D/1eMeHTBI CeTeBOro NyIaHMPOBaHMA.
BbInosiHeHNe 1 IOArOTOBKA K 3all{iTe pacYéTHO-rpadrueckoi paboTe! PellieHye 3a/1au pacuéTHO-
rpaduueckoii paGoTel. Beiurc/ieHue MOTOKOB 10 aaroputMam ®opa-dankepcoHa, BbIUMC/IeHHe C. [. Manopes. . 4
MapaMeTpOB CeTEeBbIX FPaUKOB. Anckpertas
MareMaryKa:
3a/jaun Ha aHa/M3 CeTeBbIX rpadoB. CIT6.: EXB- 4
3a/jaua 0 MaKCMMaIbHOM MTOTOKe. Pa3pessl B CeTsix, MPOITyCKHast CIoCOOHOCTH pa3pe3a. OCHOBHbIE HeTep6SIpr, 2006
rapameTpsbl ceTeBbIX rpadoB. Kputuueckue myTu, pabotsl, pe3epBbl. Pe3epsbl st cobbITHIL ¥ paboT (3.24-3.29) 4
ceteBoro rpada. JIunelHble rpaduKy, pacyéT UX XapaKTepPUCTHK.
Wroro no paspeny 5 12
Paspesn 6. Teopus Oy/ieBbIX QyHKIHIA.
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OCHOBHbIE TIOHATHS a/rebphl BbICKAa3biBaHMiA. JIOTHUeCKre CBSI3KK M OCHOBHbIE paBHOCHIbHOCTH. OyHkimu | C. [I. Illaropes. . 10
anreOpel IOrMKY. [JU3bIOHKTUBHAS Y KOHBIOHKTHBHAs (opma (yHKUMiA. IIprBeaenue 6yneBbIx GyHKIMI K | MaremaTtiyeckas
IM3BIOHKTUBHOM M KOHBIOHKTHBHOM HOPMaJIbHBIM (hOPMaM, COBepIIeHHBIM HOPMA/IbHBIM (hopMaM o JIOTHIKA U TeOpHUsi
Tab/MLie HICTHHHOCTH U C TIOMOLLIbIO SKBHUBa/IEHTHBIX NpeobpasoBaHuii. [1puBeieHne GyieBbIX QyHKLMH K aJIrOPUTMOB:
rionuHOMY JKerajkriHa MeTozi0M HeompeZieIEHHbIX K03((GUIMeHTOB U C IOMOIIbI0 SKBUBATeHTHBIX CII6.BI'TY
npeobpa3oBaHuii. HaxoxeHre Mpou3BOAHBIX OT OyneBbIx GyHKIM. [locTpoeHue fBoicTBeHHbIX GyHKIWi | "BOEHMEX" um.
10 OTIpeZie/IeHHIO U C ITOMOIL[bI0 TIPHUHIMTA ABOMCTBeHHOCTH. Peanu3atius OysieBoit GyHKLMM pemneriHo- . ®. Ycrunosa,
KOHTaKTHOM cxeMol. Haxoyk/ieHre 1o pesieiiHO-KOHTaKTHOM cxeMe OynieBoi (yHKLMH, KOTOPYIO OHa 2004 (1.1-1.12)
peanusyer.
PeliieHrie IPUMepPOB MPaKTUUECKUX 3a/laHuii, 0OpMIIEHHE Pe3y/IbTaToB 10 CBOWCTBAM Oy/ieBbIxX GyHKIUH, 10
VX TIPUMEHEHHIO /Il pelIeHHs TEXHUIeCKHUX M TeXHOJIOTHYe CKHX 3a/ad.

Wroro no pasgeny 6 20

12
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
JVCKPETHASI MATEMATUKA 1 MATEMATHYECKAS JIOTUKA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUThL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIIIMHE, BKIIFOUAOT B cebst:

e [MarHoCTHYeckas pabora
e BOIpOCHI/3afaHus 1o TeMam [13;
® 5K3aMeH.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctrdeckast pabora npoBoguTcst B popme Tecta B SUOC Moodle:

e IIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
 IIpY NIpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLyst.

Bonpocel/3aganus no remam I13

BhInosiHeHHe KOHTPOJIBHBIX MePOIPUSITHEA 110 TeMaM MPAKTHUeCKUX 3aHATUH U CaMOCTOSTe/IbHON paboThl, KOTOpble 0OBSIB/AIOTCS B
Hauajle ceMecTpa C yKa3aHHeM 0aji/ioB 3a MX BBINOJHEHHE B COOTBETCTBUM C TEXHOJIOTMUECKOH KapToi Kypca.
O6pasLibl BOIIPOCOB U TEXHOIOTMUYeCKKe KapTel MOXKHO Haiiti B YMK auctunnussl 1 OVIOC Moodle.

JK3aMeH

OueHKa "y7I0B/IIETBOPUTE/IBHO" BBICTAB/ISIETCS, €C/Ii HabpaHo oT 51 710 74 6asuioB B COOTBETCTBHH C TEXHOJIOTHUECKOHM KapToi Kypca.
OueHKa "XOpOLIO" BBICTAB/ISIETCS, eC/TH HabpaHo oT 75 70 84 6a/yioB B COOTBETCTBHMH C TEXHOIOTMYECKOM KapToit Kypca.
OrjeHKa "OT/MYHO" BBICTAB/IsIETCS, €/ HabpaHo oT 85 6asioB B COOTBETCTBHH C TEXHOJIOTMYECKOH KapToif Kypca.

13 37624



IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

KYPC

CEMECTP

HaumeHoBaHue Ppa3fesioB U JUJAKTUYECKHUX eTUHHUIL]

BCEI'O

AyaMTOpHBIEe 3aHATHA
B KOHTAaKTHOU (hopme

BCEI'O
Jlekuuu
IIpakTHueckue
3aHATUSA

CamocrosTenbHas
pabora CTyAeHToB

dopmupyemas
KommeTeHms, %

OIIK-1

HAVMEHOBAHUE
OLIEHOYHOI'O CPEJCTBA

Paspen 1. MHo)KecTBa U onepaniy Ha/, HUMH.

21

12 6 6

=
(=)

Bonpocsl/
3a/laHust
T10 TeMaM
113

Pazpen 2. KomOuHaTopuka.

27

16 8 8

11

10

Borpocsl/
3a/]aHNs
110 TeMaM
113

Pazpen 3. OCHOBHBIEe IOHATHS TeopuH rpagos.

27

12 6 6

15

20

Bormpocsl/
3a/]aHusT
TI0 TeMaM
I3

Pazpaen 4. [InaHapHbie M XxpoMaTHyeckue rpagml.

13

20

Borpocsy/
3a7laHust
TI0 TeMaM
I3

Paspgesn 5. D/1eMeHTBI CeTeBOro NJIaHUPOBaHUA.

24

12 6 6

12

20

Bonpocsl/
3a/laHust
T10 TeMaM
I3

Pa3pgen 6. Teopus GysieBbIx GyHKIHIA.

32

12 6 [§

20

20

Borpocsl/
3a/]aHNs
110 TeMaM
113

Bcero 3a 2 cemecTp

144

68 34 34

76

100

Bcero no gucyuninHe

144

68 34 34

76

100

14
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Ouenounble maTepuassbl no gucuunauHe JUCKPETHASI MATEMATUKA 1 MATEMATUYECKAS JIOTUKA

OIIK-1 - CnocoGeH npumeHsamb ecmecmeeHHOHay4Hble U 06LqeouiceHepr1e 3HAHus, Memoobl MaMeMamu4ecko20 aHaAu3a u
MO@MUPOBGHH}I, meopemuyeckoz2o u 3KkcnepumeHma<ibHoO2o0 uccnedoeaHust 8 npod)eccuonaﬂbuoﬁ OdesimeabHOCMU

Ne 1 TIpouwmTaiiTe TEKCT U 3aMUIINTE PA3BEPHYThINA 000CHOBAHHBIN OTBET

Haifrn xo3¢bHIenT Opir x7' B pasmoXKeHH (2+3x —x%)F.

Ne 2 TIpouuTaiiTe TEKCT U 3aIMILKITE Pa3BepPHYThI 000CHOBAHHBIN OTBET

OYHKIINA 3a]1aHa Tabmneil HCTITHHOCTH

x|y |z | MAxy.2)
0fojo 1
0f0]1 0
0j1]0 1
0f1]1 1
1/0(0 1
1101 0
1[1]0 1
11111 0
Haiinnre eé CKH® (coBeplIIeHHYHO KOHBIOHKTIIBHYIO
HOPMAIbHYIO0 (opMY)

Ne 3 TIpouuTaiiTe TEKCT U YCTaHOBUTE COOTBETCTBUE

HafiTi cCOOTBETCTBIE MeXIY PeKypPPEeHTHEIMH COOTHOINEHIIAMH
(6moki A, B, B, T') 1 mocIeI0BaTeT,HOCTAMII IICe], TOPOXKIaeMEBIX
STHMII PeKypPEHTHEIMII COOTHOIIEHIIAMH (610K | - 4):

Al b= 2y — 1y

=2
B. 10y = 20, + 1y,

R Y DL R )
- gy = Uy +sf{_,!:|
0.,1,2,3.4,5.
0,1,1,2,3.5.

L 0.LL0,-1-1.

0.12.512 29.

2w

Ne 4 TIpouuTaiiTe TEKCT U YCTAaHOBUTE COOTBETCTBUE

Vkazars rpad]m, IIMEIOIIIIe XPOMAaTHIeCKOe TIICIO ¥ = 2.
L.

[E%]

> 00K

Ne 5 TlpouuTaiiTe TEKCT ¥ YCTAaHOBUTE I10C/IeA0BATE/TbHOCTD
PaccraBbTe MPaBWIBHO MOHATHSI, UCIO/b3yeMble B onipe/ienieHny mtpuxa [eddepa:

Taxum odpasom, BeickaseiBaHHe A|B osHauaer, uTo 4 ©# B | T. . He ABIAITCA HCTHHHEIMH OJHOBPEMEHHO. U
mrpux leddepa BeIpakaTed Bee IPYrHe TOTHUECKHe onepanud. Hanpumep, BeickassiBanue A (_ A4) SKBHBaJeHTH
BEIcKa3biBaHHIO A|4A;  AVE BrickassiBaHui A u B Bripamaercs tak:(4|4)|(BI1B). A&Bwu  A—B Bepakak
cooTBeTcTBEHHO, Kak (A |B)|(A|B) u A|(B|B).

KOHBHOHKITILA
OTpHIIAHHE
JIT3BHOHKIA
HECOBMECTHEI
HMILTHEAITILA

T R

h

Ne 6 HpO‘«II/ITaI‘;ITe TEKCT U yCTaHOBUTE 110C/1Ie]0BaTe/IbHOCTh
PaccraBbre TIpaBWJILHO Ha3BaHWe CBOWCTB JIOTHUECKUX onepauuﬁ:
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— CBOMCTBO OMHAPHOM OTIePALIMK TP TOBTOPHOM ITPUMEHEHHH OTIePaLiiK K 00BEKTY JaBaTh TOT JKe Pe3y/IbTaT, UTO U TIPU [1ePBOM.
— CBOMCTBO OMHAPHOM OTepaLiHu, TIPX KOTOPOM Pe3yJ/IbTaT [0C/IeJ0BaTeIbHOr0 IPUMEHEHHsT OTepaLjii He 3aBUCUT OT PACCTAaHOBKU CKOOOK.
— CBOMCTBO COI/IaCOBaHHOCTH JIBYX OMHAPHBIX OTepaLyii, Orpeie/IEHHBIX Ha OHOM U TOM >Ké MHOXKECTBE.
— CBOICTBO OMHAPHOM OMeparLyy © , 3aK/IFoYaroLeecst B BO3MO)KHOCTH MepeCTaHOBKU apryMeHTOB.
1. AccoLuaTBHOCTb
2. InctpubyTHBHOCTD
3. ieMnoTeHTHOCTh

4. KoMMyTaTMBHOCTb
Ne 7 TlpouuTaiiTe TeKCT, BblOeprTe NPAaBU/IbHBINM OTBET U 3alUIINTE apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa

opMynTa 4B =B .4 OMICHBAET:
KoMMYTaTHBHBI] 3aK0H
ACCOIIATIEHEI 3aK0H
JcTpuOyTHBHENT 3aK0H
3aKOH HJIeMIIOTEHTHOCTI

Eal bl Il

Ne 8 TlpounTaiiTe TeKCT, BbIOEpHTe NPABU/ILHBINM OTBET U 3allUIINTE apryMeHThl, 000CHOBBIBalOLIMe BEIOOD OTBeTa

B IrpyIme TypHCTOB, BEIEXABIIIX B 3aTPAaHHYHOE IIyTELIeCTBHE, 5
HeloBeK He 3HAIOT HI HeMelIKOTo, HI (paHITy3CKOIO A3bIKOB, 10
Hel0BeK 3HAIT HeMelkl I 12 — ¢paHIy3ckuil, 7 TypHCTOB 3HaloT oba
s3pKa. CKOJBKO TYPICTOB BCero B rpymme?

L. 15
2. 18
3. 20
4. 24

No 9 TlpouuraiiTe TeKCT, BbIOepHTe MPAaBU/IBHBINA OTBET U 3allUIINTE apryMeHThI, 000CHOBBIBaOLIME BEIOOD OTBETa

Jnsi rpada HalfTi KpaTdaiiimiil TyTs OT BepIIIHE A 10 BepIIIIHEI

A-D-F-G
A-B-C-E-G
A-B-E-G
A-D-E-G

El bl I

Ne 10 IMpounTaiiTe TeKCT, BbIOEpHTe MPABHU/IbHBIE OTBETHI U 3alUIINTE apryMeHThbI, 000CHOBBIBAOLIME BEIOOD OTBETOB

ITo MaTpHIe CMEKHOCTII BePIIH P Heorpada HailTi qIcIo
BEpIIIIH CO CTENEHBIO 3.

/00100 00 1)
2000000 01 0
3t o000 110
P=4'00001011'
sfoo0o10000
6lo o1 0000 0
701110001,
s8lt oo 1001 0
1. 0
2. 1
3. 2
4. 3

Ne 11 HpO‘H/ITHI‘%‘[TE TEeKCT, BLIGEPI/ITE TIpaBUJIbHbIE OTBETHI Y 3allMIIINMTEe apryMeHThI, OGOCHOBLIBBIOH_U/IE B]:IGOP OTBETOB

Kaxue i3 (yHKIMI Opejcrasness B CITHD?

1. Sy y=(xvyvaZvyvIIalxvivi)
2. fley.sy=xnynz

3. fley.o)=xvyvs

4. fEN=EADVEAY
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Ne 12 IMpouuTaiiTe TEKCT, BbIOEpHTe MPAaBHU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbI, 000CHOBBIBAOLIMEe BEIOOD OTBETOB

Kaxiie BEICKA3BIBAHIIA ARIAIOTCA JTOKHBIMII?

L. .
—36']_\ '\1 L <=2, J.'ERl
l x+2 J
@< b’ -3 +1=0.xe R}
Z=12}

-LL2c

-2

bl ed

P+ —x—1=0,x¢ Z}
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