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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHbBI
B1.0.13 [uckpeTHasa matemaTuka

1. Koa n HaumeHoBaHue HanpaBneHusi NOAroToBKu/cneunanbHOCTMU:
09.03.03 lNMpuknagHas nHgopmaTmrka

2. Mpodnnb nogroToBkM/cneymanmsauus:
MpuknagHas nHpopmaTuka B UAHPOPMaLNOHHOM obLiecTBe

3. KBanudukauma BbinyckHukKa: 6akanasp
4. dopma oby4yeHMA: o4yHas

5. Kachegpa, oTBevalowan 3a peanmsaumio QUCLUNNNHbIL: MaTEMaTUYECKMX METOLOB
nccnegoBaHusa onepauumm

6. CocTtaBuTENU NporpamMmbi:
BoHgapeHko KO.B., A.T.H., goueHT, npodeccop kadeapsl MMANO

7. PekomeHaoBaHa:
Hay4HO-meToanyecknum cosetom pakynoteta NMM 17.03.2025, npoTokon Ne6

8. YuebHbIn roa: 2024-2025 CemecTtp(bl): 1



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenamu oceoeHusi y4yebHOU OuCUUMNIUHbI S8/ISAIOMCS: W3YY4EeHUU W NPaKTU4ECKOM
OCBOEHUN OCHOBHbIX pPa3fdenoB OUCKPETHOW MaTteMaTuku — OUCUMNNAWHBI, KOTOpas sBnsieTcs
GasoBor Ans opMMpoBaHUA MaTeEMATUYECKOW KyrnbTypbl COBPEMEHHOrO creuuanucra B
obnactn mogenMpoBaHnsa n MHPOPMALMOHHBLIX TEXHOOMMI.

3adayu y4ebHolU OucyunnuHbl: OpMUPOBaAHME TepMUHONormdeckon 6asbl, a Takke
npeacrtaBneHuss o6 anropuTMUYECKMX OCHOBaX AWCKPETHOM MaTeMaTuKX; O3HaKOMMEHue C
BaXKHENLLMMUM pasgenamMmm ANCKPETHOM MaTeMaTUKN U ee NpMMeHeHMeM B 06nacTu NpuknagHomn
WHpOPMATUKM; O3HAKOMIIEHME CTYAEHTOB C MeTogaMu AUCKPETHOW MaTemaTuKu, KOTopble
NCNonb3ylTCa AN NOCTPOEHNA Moaenen N KOHCTPYMPOBaHMS anrOpMTMOB HEKOTOPbIX KNaccoB
NpakTU4YeCcKnx 3agav.

10. Mecto y4yeGHOM AucuunnuHbl B cTpykType OOIM: (uukn, K KOTOPOMY OTHOCUTCS
ancumnnuHa, TpeboBaHWs K BXOOHBbIM 3HAHWAM, YMEHUSIM U HaBblkaM, AUCLMNIUHBI, A58
KOTOPbIX AaHHAa UCUMUNIIMHA SABNSETCA NpeaLlecTBYOLWEN)

OucumnnuHa «[uckpetHas maTemaTuka» OTHOCUTCs K obsasatenbHon 4vactm 6Gnoka b1
AncumnnuH y4ebHoro nnaHa.

[aHHbIn  KypC HEMNOCPEeACTBEHHO CBsi3aH C  aucumnnuHamym  «JInHenHas  anreGpav,
«MaTtematudeckmin aHanunay, « Teopusi BEPOATHOCTEN U MaTeMaTnvecKkasi CTaTUCTUKaY.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMW OCBOEHUS ob6pa3oBaTeribHOM
nporpamMmmbl (KOMNEeTEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kon HaseaHue Koga(bt) WHpmnkaTop(bl) lMnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMMNeTEHL MK

OrkK-1 OlMK-1.1 | Pemaer Tunosele 3amaun ¢ | 3HATb:

CnocobeH NPUMEHSATb YHCTOM OCHOBHBIX - OCHOBHbIE NOHATUA 7] obwue

€CTeCTBEHHOHay4Hble ¥ HOH”THH“°6H1”§ 3aKOHOMEPHOCTWN, Ha KOTOpble OMMparTcs

o6 LLenHXeHepHbIe 3aKOHOMCPHOCTCH, OCHOBHbl€e pasgensi ANCKPETHOM

c(hOpMyITUPOBAHHBIX B o

3HaHus, MeToabl paMKax GasoBHIX MatemaTuki,  CBA3aWHbie  C  Teopue

MaTeMaTu4eckoro JMCLIMILTHH MATEeMATHKI, MHOXeCTB, anrebpoii  noruku, Teopuen

aHanusa n MHPOPMATHKA 1 rpachos;

MOZEenupoBaHus, €CTECTBEHHBIX HAyK. - Knaccbl TWNOBbIX 3afady, pellaemMblx

TEOPETUYECKOro " MeToaaMu OUCKPETHOW MaTeEMaTUKW.

SKCMEPUMEHTaNbHOIo

nccnegoBaHns B YMmeTb:

npodeccuoHasnsHom ncnosnb3oBaTb GasoBble 3HaHuA

aeaTensHocTn €CTEeCTBEHHbIX Hayk, MaTeMaTuKu "
MHOPMATMKM MPU U3Y4EeHUN Kypca U YMEeTb
NPUMEHSTb nonyyYeHHble  3HaHUsS Mo

OMCKPETHOW MaTteMaTuke [aOna  pelleHus
TEOPETMYECKMX W  MpakTUYeckMx 3agad,
CBA3aHHbLIX C  MOCTPOEHMEeM anropuTMOB,
[loKa3aTeNnbcTBaMy TEeOpeM, MPUMEHEHUEM
KOMOVHATOPHbLIX OpMYr, UccrieqoBaHUEM
anreGpanyeckux CTpyKTyp.

BnapeTtb:

METOAMKOW [JoKas3aTenbCTBa YTBEPXOEHWUMN,
peweHns npobnem pas3genoB  LOUCKPETHOW
MaTemaTuky, 6asupylolencs Ha 3HaHUAX
OCHOBHbIX (QaKkToB, KOHUENUUA, MOHATUI
MateMaTukm U UHPOPMATUKK; HaBbIKaMu
npUMeEHeHNs OCHOBHbIX pesynbTaTtoB
OUCKPETHOM  MaTeMaTUKM K pPELLUEHUIO
TEOPETUYECKUX N NPaKTUYECKNX 3ada.




OIIK-1.2 | [pumenser CHUCTEMHBIN | 3HATh:

HOAXOA ¥ MaTeMaTU4CCKUC | [TpUHLMMbI CUCTEMHOTIo noaxona K

METO/IBI AL MoaenupoBaHUI0  OUCKPETHOro obbekta u
dbopmanmzanuu  pereHus

MeToabl ONCKPETHOMN MaTtemMaTuKu,
NIPUKIIAAHBIX 3a7a4.

nosponswwme cdhopmManm3oBaTb NPUKIAgHYHO

3apavy.

YmeTb:

- OCyLLeCTBIIATb q)opmanwsau,mo pewaemMbiX
3agay B paMkKax CUCTEMHOro nogxoaa,

- BbI6VIpaTb afeKkBaTHble MeToObl LlVICerTHOVI
MaTeMaTukKn pelleHnA nNpuknagHbiX 3agad;

Brnapets:

-HaBblKaMu NPYMeHeHNs CUCTEMHOTO
noaxona K paccmaTtpusaemon npobnewme;

- HaBblkamy opmanu3aLmMn npaKTUYECKnX
3afadv, BblbOpa " npUMeHeHns
MaTeEMaTUYECKNX METOLOB MX PeLLeHNs

12. O6bem gucuMNNMHbI B 3a4€THbIX eauHULUax/yac.(e coomeemcmsuu ¢ y4ebHbIM AaHOM) —
4/144.

Popma NpoOMeEXYTOYHON aTTeCTaLMnU(3avem/sk3ameH) AK3aMeEH

13. TpymoeMKocTb No Buaam y4yebHon paboTbl

TpyaoemMKocTb
Bug y4ebHow paboTbl Bcero o cemectpam
1 2
AyaUTOpPHbIE 3aHATUS 64 64
nekumum 32 32
B TOM 4uUcne: npakTunyeckmne 32 32
nabopaTopHble - -
CamocTosiTenbHas pabota 44 44
B TOM 4mcrie: KypcoBas pabota (NpoekT) - -
dopma NpomexyTo4HOn aTTecTtaLmm 36 36
(aK3amen)
WToro: 144 144
13.1. CopepxaHue AUCLUUNIIUHDI
Ne Peanusauus
n/n pasgena
HanmeHoBaHue pa3gena OVCUMNINHBI C
CopepxaHve pasgena AMCunnimvHbl
OVCUMNIUHBI MOMOLLIbHO
OHManH-Kypca,
QYMK
1. Nekuun
1.1 OnemMeHTbl Teopum 1.MoHATne MHOxecTBa. Onepauum Hag MHoxecTBamu. | Kypc: [luckpeTHas
KOHEYHbIX MHOXECTB 1 HOunarpammbl dinepa —BeHHa. MmaTtematuka A |
OTHOLLIEHUN 2.CsovicTBa onepauum Hag MHOXEeCTBaMMU. ObpasoBaTenbHbin
3.Mpsmoe npousBegeHne MHoxecTB. MOLWHOCTbL NPsiMOro nopTan
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Npon3BeaeHNsA KOHEYHbIX MHOXECTB.

4.0THoLeHus1. CnocoObl 3a4aHNsA OTHOLLIEHWUIA.
5.0nepauun Hag OTHOLUEHUSIMU.

6.CBoicTBa GUHAPHbBIX OTHOLUEHWIA.

7.0OTHOLWLIEHNE 3KBMBANEHTHOCTK, pa3bueHne MHOXecTBa
Ha knaccbl. CBA3b MeXAy HUMMN.

8.0THoLWweHne nopsgka. YacTtuuHo W NUHENHOo
yrnopsgoyeHHble MHOXecTBa. [lnarpamma Xacce.
9.®dyHKUMOHaNbHbIE OTHOLLEHMUS " oTobpakeHns
MHOXecTB. CBoMCTBa  OTOBpaXeHW. MoluHocTb
MHOXeCTBa.

10.byneaH koHeYHOro MHoxecTBa. MolHoCTb OyneaHa.
11. TlpMMeHeHue Teopun MHOXECTB M OTHOLIEHUN K
pensiuMoHHON Modeny aHHbIX.

'ONEeKTPOHHbINV
yHuBepcutet BI'yY"

(vsu.ru)

1.2 1.0OcHoBHbIe NpaBuna KOMOUHATOPUKN. Kypc: [inckpeTtHas
2. MNepecTaHOBKM, pasMeLLeHNs 1 CoYeTaHus. mMaTemaTuka M |
3. OCHOBHble TUMbl KOMOGMHATOPHLIX 3a4au. O6pasoBaTenbHbI
KombuHaTtopuka 4. CsowctBa covyeTaHun. buHom HbtoToHa. nopran
5. ®opmyna BKIHOYEHWI U UCKITHOYEHWIA. "ONEeKTPOHHbIN
6. PekyppeHTHble COOTHOLLEHUS, Yucna PruboHauvuu. yHuBepcutet BIY"
(vsu.ru)
1.3 | Anrebpa BbickasbiBaHui. | 1.[MoHATME  BbicKasbiBaHus.  Jlormdeckne  3HadeHust | Kypc: [lnckpeTHas
Bynesbl oyHKLNN BbickasbiBaHun.  Onepauun  Hag  BbickasbiBaHWsIMK | Matematuka A |
(oTpyUaHue, KOHBIOHKUMS, OU3BIOHKUUA, UMMnukaums, | OBpasoBaTenbHbIf
akBumBaneHuusi, crtpenka [lupca, wTpux Leddepa, nopran
CNOXEHWe No Moaynto ABa). "ONEKTPOHHbIN
2.MNponosuumoHanbHas  dopmyna. KoHkpeTusaums | yHuBepcutet BIry"
dopmynbl. Teopema 0 NormyeckoM 3Ha4YeHUM COCTaBHOrO (vsu.ru)
BbICKa3bIBaHUS.
3.Knaccudpmkaumsa dopmyn anrebpbl  BbiCKa3biBaHWN
(BbINOMHMMBIE, TaBTONOMMMN, ONpOBEPXMMbIE,
TOXOECTBEHHO  1OXHble). Teopembl 06  OCHOBHbIX
TaBTOMNOIUAX.
4.MoHaTre PaBHOCUIIbHbIX dopmyrn. Jlornyeckoe
cnegcreue.
5.MNpaBuna NOrnyecknx YMO3aKITHOYEHUN.
HokasaTenbctBa. AKCMOMaTUYECKNE TEOPUMN.
6.byneBbl  dyHkuun. Crnocobbl  3ajaHust  ByneBbIxX
dyHKUNA. PaBHbIE DYHKLMW.
7.9nemeHTapHas  OU3bHOHKUUA. [un3bloHKTUBHASA
HopManbHas ¢opma. Teopema O npeacTaBneHUn
dyHkumn B Buge COHS.
8. OnemeHTapHasi  KOHBIOHKUUA. KOHBbIHOHKTUBHaZA
HopMmaribHasd dopma. Teopema O npeacTaBneHum
B6ynesow cyHkumu B Buge CKHO.
9..PenenHo-koHTakTHble cxeMbl (PKC). OcHOBHble 3agaun
Teopun PKC.
1.4 Teopus rpachos 1.MoHsATHe rpada. Cnocobbl 3agaHus rpados. Kypc: [inckpeTHas
2. Onepauuun Hag rpadamu. matemaTuka M |
3. [epeBo. KpaTyaiuee ocTtoBHOE AepeBo rpada. O6pasoBartenbHbll
4. MeTpuyeckne xapaktepuctukm rpada. noprtan
5. 3agaun o kpaTyanwem u Kputudeckom nytu. CeBasb € "ONEeKTPOHHbIN
3ajjla4yaMu CeTeBOro ynpasneHus. yHuBepcuteT BI'Y"
6. OCHOBHbIE YKncna Teopun rpadooB. (vsu.ru)
8. lMotokn B ceTsix. Teopema Poppa-dankepcoHa o
MaKCMMarnbHOM MOTOKE W  MWHUManbHOM  pa3spese.
OcHoBHble 0600LLEHMS.
9. OcHoBHble npuknagHble 3ajayn Teopuu rpacoB
(O630p).
2. MpakTnyeckue 3aHATUA
21 OnemeHTbl TeopUM 1.MoHsTe mHOxecTBa. Onepauum Hag MHoxecTBamu. | Kypc: [luckpeTHas

KOHEeYHbIX MHOXeCTB U

OTHOLLEHUN

HOunarpammbl dinepa —BeHHa.
2.CBolicTBa onepauui Hag MHOXECTBaMM.

MaTematuka M |
ObpasoBaTenbHbIn
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3.MNpsamoe npounsBefeHne MHoOXecTB. MOLWHOCTbL NPsiMOro
Npou3BeaeHNst KOHEYHbIX MHOXECTB.

4.0THoLeHuns. CnocoObl 3a4aHNsA OTHOLLIEHWUIA.
5.0nepauun Hag, OTHOLLIEHUSIMU.
6.CBolicTBa GUHAPHbBIX OTHOLLUEHWIA.
7.0THOLLEHNE 3KBMBANEHTHOCTN,
Ha knaccbl. CBs3b MeXay HUMMU.
8.0THoLWweHne nopsgka. YacTtuuHo n
ynopsgoyeHHble MHOXecTBa. [lnarpamma Xacce.
9. MOLHOCTb MHOXECTBA.

pa3bneHne MHoOXecTBa

JIMHEeHo

noprtan
"ONEKTPOHHbBIN
yHuBepcutet BI'yY"

(vsu.ru)

2.2 1.0OcHOBHbIe npaBuna KOMOMHATOPUKN. Kypc: [inckpeTtHas
2. MNepecTtaHOBKM, pasMeLLeHNs 1 CoYeTaHus. mMaTemaTuka M |
3. OCHOBHblE TUMNblI KOMOMHATOPHLIX 3a4au. O6pasoBaTenbHbIf
KombuHaTopuka 4. dopmyna BKMOYEHWUIN N UCKITIOYEHWNIA. nopran
5. PeKkyppeHTHbIE COOTHOLLEHUS. "ONEeKTPOHHbIN
yHuBepcuteT BI'Y"
(vsu.ru)
2.3 | Anrebpa BbickasbiBaHui. | 1.TloHATME  BbickasbiBaHus.  Jlormdeckne  3HadveHus | Kypc: [luckpeTHas
Bynesbl oyHKLNN BbiCka3biBaHun.  Onepauun  Hag  BbicKasbiBaHWsIMKM | Matematuka A |
(oTpyUaHue, KOHBIOHKLUMS, OU3BIOHKUUA, UMMnukaums, | OBpasoBaTenbHbI
akBuMBaneHuusi, crtpenka [lupca, wTpux LWeddepa, noprtan
CNOXEeHne No Moaynto ABa). "ONEKTPOHHbIN
2. bynesbl yHKUMK. yHuBepcuteT BI'Y"
3. [IBoncTBeHHble PyHKUUK. MNpUHLMN ABONCTBEHHOCTMW. (vsu.ru)
4.OnemeHTapHas  OM3bIOHKLMS. [On3bloHKTUBHAA
HopmanbHas dopma. Teopema O npeacTaBneHUn
dyHkumn B Buge COH®. 5.PeneriHo-kOHTaKTHbIE CXeMbl
(PKC). OcHoBHble 3agaymn Teopun PKC.
2.4 Teopus rpachos 1.MoHsATHe rpada. Cnocobbl 3agaHus rpados. Kypc: [inckpeTHas

2. Onepauun Hag rpadamu.

3. [epeBo. KpaTyaiiuee ocTtoBHOE gepeBo rpada.

4. MeTpuyeckne xapakrepucTuku rpada.

5. 3agaumn o kpatyanwem m Kputndeckom nytn. Ceasb C
npobrnemamu ceTeBoro ynpasreHus.

maTemartuka A |
O6pasoBaTenbHbIn
nopran

"ONeKTPOHHbIN
yHuBepcurtet BI'Y"

6. OcHOBHbIe YMcna Teopum rpados. (vsu.ru)
7. MoTtoku B ceTax. OnpeneneHne MakCMMarbHOMo NoToka
N MUHUMAIbHOrO paspesa.
10. OcHoBHbIE MpUKNagHble 3agayn Teopun rpacos.
13.2. Tembl (pa3aenbl) AUCLUUNSIUHBI U BUA LI 3aHATUN
Buabl 3aHATWIA (KONIMYECTBO YacoB)
Ne HanmeHoBaHue TeMbl CaMoCToRTeNnEHas
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuueckme | JlabopatopHblie paGoTa Bcero
OnemeHTbl TeopUM
1 | KOHEYHbIX MHOXECTB U1 8 8 11 27
OTHOLLEHUN
2 KombuHaTopuka 8 8 1 27
Anrebpa BbickasblBaHUI.
11 27
Bynesbl GyHKUUK
4 | Teopus rpacdoB 8 8 11 27
Wtoro: 32 32 44 108

14. MeTogu4yeckne ykasaHus Ans 06y4aroLWwmxcs No 0CBOEHUIO AUCLMUMNIINHDI
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(pekomeHOayuu obydarouUMCs N0 0C80EHUK0 BUCUUNIUHBIL: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma c
KOHcrekmamu fiekyud, rnpe3eHmauyuoHHbLIM MamepuasioM, pekoMmeHoayuu rno 8bIfnofIHEHUK Kypcosol pabomel, Mo
opeaHu3ayuu camocmosimesibHol pabomael 1o ducyurniuHe u op)

AyOuTOpHbIE 1 BHEAYAUTOPHbIE (CaMOCToATENbHbIE) OpPMbl y4ebHOM paboTbl CTyAeHTa
UMEKT CBOEN Uenblo npuobpeTeHne UM LENOCTHOM CUCTEMbI 3HAHUM MO  AUCUUNINHE
«OuckpeTHaa matemaTtukar». cnonb3ys NEKUMOHHbIN MaTepuan, y4eOHUKKN, AOMNOMHUTENBbHYIO
nutepaTtypy, NposABNAs TBOPYECKUMM MNOAXOA, CTYAEHT rOTOBUTCA K MPaKTUYECKUM 3aHATUSM,
paccMmaTpmBasi UX Kak [OMNosiHeHue, yrnybneHue, cuctemaTmsaumilo CBOMX TeopeTU4ecKUX
3HaHun. CTyaeHT [osmkeH npuitv B BY3 € noOHMMaHMeM TOro, 4TOo CaMOCTOosITESlbHOE
oBnageHue 3HaHUAMU ABNSETCH HEOTbEMITEMON YacTbio 0bpasoBaTenbHOro npowecca.

OcBoeHMe aMcunnnuHbl NpeanonaraeT cnegyowmne HanpasneHnst paboThbl:

- N3y4eHune NOHATUMHOro annapaTa QUCUMMIVHGI;

- N3y4eHne TeM CamMoCTOATESNbHOM MOArOTOBKM MO Yy4€BHO-TEMATUYECKOMY NIIaHY;

- paboTy Hag OCHOBHOW 1 OOMOMHUTESNIbLHON NUTEPaTYPOM;

- N3y4eHne BOMNpPOCOB A1 CAMOKOHTPOSIS (CaMOnNpoBEpPKN);

- CaMOnNoAroToBKa K NPaKTUYECKUM U APYIMM BUAAM 3aHATUN;

- camocTosiTenbHasa paboTta cTygeHTa Npu NOArOTOBKE K 3K3aMeEHYy.

lMpopaboTka nNEKUMOHHOro Kypca 4BMSAETCA OOHOM U3 BaXHbIX aKTUBHbIX hopm
camMoCToATEeNbHON paboThl. Jlekunsa npenogasaTenst He ABNAETCS 03BYYEHHbIM Yy4eOHMKOM, a
npegcrasnseT nnog ero nHansmayanbHoro teopdectsa. OH YMTaeT CBOW aBTOPCKUMA KypC CO
CBOEN JIOrMKOW, CO CBOUMU TEOPETUYECKUMN U MeToanveckumu nogxogamu. CTyOeHTy BaXkHO
NOHATb, YTO NEKUMSA eCcTb cBoeobpasHasi TBopyeckass popMa camMoCcTosTenbHOM paboTbl.. Bo
BpeMsi NeKuMmM MOXHO 3afaTb NieKTopy Bornpoc. Bonpockl MOXHO 3afaTtb M BO BpeMS nepepbisa
(MMCbMEHHO MnM YCTHO), a Takke Mocne nekunm UnNu nepeq Hayanom oyepenHon. Jlektop
HangeTt popmbl U CNOCOOLI pearnpoBaHNA Ha BOMPOCHI CTYAEHTOB.

Ansa obnerdeHns npouecca yCBOEHWUSA NEKLUMOHHOrO MaTepmana B KOHLE KaXaon nekumm
cTygeHTaMm JaeTcs nepeyvyeHb TeOPETUYECKNX BONPOCOB, KOTOPbIE AOSMKHbI OblTb MOArOTOBMEHDI
K npakTudeckomy 3aHAaTUo. Kpome TOro, npeanaraetca CaMOCTOATENbHO pewnTb psg
TeopeTnyecknx 3agau.

MeTogonornyeckme pekoMeHgaumMM Mo OpraHus3aumm CaMoCTOSATeNbHOW paboTbl
CTyOEeHTOB

MeTogonornyeckne pekoMeHAauun npu3BaHbl MOMOYb CTYAEHTaM OpraHn3oBaTb
CaMOCTOATENbHYIO paboTy Npu M3y4eHMM Kypca: C MaTepuanamum nekunmin m CeMMHaPCKUX
3aHATMI, nuTepaTypbl MO oOWwMM M crneumanbHbiM BonpocaM. CamocTtosTenbHass paboTta
CTygeHTa AOSMKHa onupaTtbCsl Ha COOPMUPOBAHHbLIE HAaBbIKM UM YMEHUS, NpuobpeTeHHble BO
Bpemsi 0bydyeHus B cpegHenm wkone. B BY3e cTyoeHT [oOmkeH NOBLICUTH YPOBEHb
camocTodaTenbHOCTU. CocTaBnsowen KOMNOHEHTON ero paboTbl AOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepaTtypon No TemMe 3aHATUIA, HY)XHO AenaTb BbIMMCKN TEKCTa, CoAepXKallero
XapaKTePUCTUKY WM  KOMMEHTapuUmM YyxXe 3HaKOMOro WCTOYHUKA. YMeHue paboTtatb C
nUTepaTypon O3HayaeT Hay4uTbCS OCMbICIIEHHO MONb30BaTbCA WUCTOYHMKaMW. [pexage 4vem
NPUCTYNNTb K OCBOEHWUIO HAYYHOW NUTEpaTypbl, PEKOMEHOYETCA YTEeHNEe y4eBOHUKOB N y4eBHbIX
nocobun.

MeToaunyeckme pekomeHaaummn No NOAroTOBKE K 9K3aMeEHY

Mpn nogrotoBke K 9K3aMeHy criegyeT B MOSIHOW Mepe WUCMONb30BaTh JEKLMOHHbLIN
Martepuan u akageMuyeckui Kypc y4ebHMKOB, peKOMEHLOBaHHbIX NpenogaBaTenem.

MeToanyeckme pekomeHgaunn npu Mcnonb30BaHUU ANCTAHLMOHHLIX 06pa3oBaTesibHbIX
TEXHONOornm

Mpn mcnonb3oBaHUM AUCTAHUMOHHBIX OBpa3oBaTefibHbIX TEXHOMOMMA U 3NEKTPOHHOMO
o0yyeHns BbINONHATL BCe YKasaHua npenogasatenen no pabote Ha LMS-nnatdopwme,
CBOEBPEMEHHO MOAKMYaTbCA K online-3aHATnAM, cobnogate pekoMeHaaunmn no opraHn3aunm
CaMOCTOATESNIbHON paboThl




15. lMepeyeHb OCHOBHOW W [OONOSNIHUTENLHOM nUTEpaTypbl, PECYpCOB WHTEPHET,
HeobXoaUMbIX AN OCBOEHUS AUCUMUNIIUHBI (Crucok numepamypbl 0hOPMIISIEMCS 8 COOmeemcmeuu
¢ mpebosarusimu FTOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKO8)
a) OCHOBHag nuTeparypa:
Ne n/n McTouHMK

1 MonunkaHoea, W. B. [OuckpeTHas matematumka : y4yebGHoe nocobue / W. B. lNonukaHoBa. —
BapHayn : AnTlT1Y, 2020. — 168 c. — ISBN 978-5-88210-968-3. — TeKcCT : anekTpoHHbIN // JlaHb
. ANEKTPOHHO-6nbnuoteyHasa cuctema. — URL: https://e.lanbook.com/book/176480

2 Lesenes, tO. . OuckpetHaa matematuka : yyebHoe nocobue / HO. I1. LlleBenes. — 4-e u3g.,
ctep. — Cankr-lMeTepbypr : JaHb, 2019. — 592 ¢c. — ISBN 978-5-8114-4284-3. — TekcT :
ANEKTPOHHbIN // JlaHb : 3ANEKTPOHHO-6nbNuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/118616

3 Cyponnatos, C. B. fluckpetHas maTematuka : y4ebHuk / C. B. Cygonnatos, E. B. OBunHHUKOBA.

— 5-e n3g. — Hoeocmbupcek : HI'TY, 2016. — 280 c. — ISBN 978-5-7782-2820-7. — TekcT :
3NEKTPOHHbIN // JlaHb : 3anekTpoHHO-bubnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/118335

4 MukoHu, C. B. InckpetHaa maTemaTuka ans 6akanaBpa: MHOXeCTBa, OTHOLIEHUS, YHKLNN,
rpadbl : ydebHoe nocobue / C. B. Mukonn. — CaHkr-INetepbypr : JlaHb, 2021. — 192 ¢. — ISBN
978-5-8114-1386-7. — TeKCT : aNeKTPOHHLIN // JlaHb : 9NeKkTpoHHO-6MGMoTeYHas cncrema. —
URL.: https://e.lanbook.com/book/168465

Epycanumckuin, A. M. [OuckpeTHas matemaTtvka. Teopust U MNpakTUKym : y4ebHuk / A. M.
Epycanumcknin. — Cankr-letepbypr : Jlanb, 2021. — 476 c. — ISBN 978-5-8114-2908-0. —
TekcT: onekTpoHHbIM /[  JlaHb :  anekTpoHHO-6ubnuoTteuHas  cuctema. —  URL:
https://e.lanbook.com/book/169172

6) gononHuTenbHasa nuTeparypa:
Ne n/n McTOYHUK

6 AcaHos, M. O. luckpeTHasd maTemaTtuka: rpadbl, Matponabl, anroputmel : yuebHoe nocobue /
M. O. AcaHos, B. A. bapaHckuin, B. B. PacuH. — 3-e n3a., ctrep. — CankT-leTepbypr : JlaHb,
2020. — 364 c. — ISBN 978-5-8114-4998-9. — TeKCT : 9neKTpoHHbIN // JlaHb : aneKTPOHHO-
onbnnotedHas cuctema. — URL: https://e.lanbook.com/book/130477

7 Kysanckosa, 0. E. Anroputmbl AucKpeTHOW MaTematukm : ydebHoe nocobue / O. E.
KyBawnckoBa. — YnbsiHOBCK : YnlTY, 2017. — 99 c. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6UbNMoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/165014

8 LWesenes, HO. IN. MNpuknagHble BoNpockbl ANCKPETHON MateMaTtuku : ydebHoe nocobue / HO. T1.
LLeBeneB. — CaHkT-lNeTepbypr : NaHb, 2021. — 356 c. — ISBN 978-5-8114-2762-8. — TekcT :
3NEKTPOHHbLIN // JlaHb : 3NEKTPOHHO-bnbNMoTeyHas cuctema. — URL:

https://e.lanbook.com/book/169034

B) MH(pOPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHblie pecypchl (oduUnanbHble PECYPCbl UHTEPHET)*:
Ne n/n Pecypc

9 OBC YHuBepcutetckas 6ubnmoteka on-line Pexum goctyna: https://biblioclub.ru/

10 OBC JlaHb. Pexxum goctyna:. http://www.e.lanbook.com

11 OneKkTpoHHO-6nbnuoTeyHasa cuctema «YHuBepcuteTckaa bubnuoteka online (goctyn
ocyuwiecTBnseTca no agpecy: https://biblioclub.ru/);
12 OnekTpoHHas bubnuoteka BIY https://www.lib.vsu.ru/
MaTtemaTtuyeckas norvka / MOTU — HMNOO.— Pexnm goctyna:

13 https://openedu.ru/course/spbstu/MATLOG/

14 MaTemaTtunyeckas noruka. NonutexHnyeckui Barnag / Cr6lry — Coursera — Pexxum goctyna:
Matematuyeckas norvka. MonurexHunyeckun B3rnag | Coursera

15 MeToabl n anroputmbl Teopuu rpacos / YHuepcutetr UTMO 3.— HIMOO.- Pexum goctyna:

https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToapl n cpeacTtea
OwnckpeTHasa matemaTuka (MMU, PUNT)/ 1O.B. BoHgapeHko.— — O6pasoBaTenbHbI nopTan
16 «OneKTPOHHbIN yYH1BepcuteT BIY». — Pexum goctyna: Kypc: [inckpetHaa matematuvka A |
O6pasoBaTtenbHbIv NopTan "OnekTpoHHbIM YyHuBepcuteT BIY" (vsu.ru)



https://biblioclub.ru/);
https://www.coursera.org/learn/matematicheskaya-logika-politekhnicheskiy-vzglyad
https://edu.vsu.ru/course/view.php?id=11453
https://edu.vsu.ru/course/view.php?id=11453

16. MepeyeHb y4eOHO-mMeTOAMYECKOro obecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rocobusi, 3adayHUKU, MemoOuYeCcKUe yKa3aHusi O 8bIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

CamocToaTenbHas pa60Ta o6yqa+ou.|,eroc;| AOOJPKHa BKJ1HO4aTb noaroToBKy K
npakTn4eCKnm 3aHATUAM, noaroToBKy K npomemyTquon atTectauumn. ,D,J'Iﬂ 3TOro
pekomeHayeTCcA OCBOUTb TeOpeTMHeCKMVI MaTepuan, CoOTBEeTCTBYHOLWNX TEM, NO KOHCMNEeKTam
NeKunn 1 npeseHTaunmoHHOMY martepuany, pasmelieHHomy Ha 30 pecypcax, nutepaTypy w3
npeacrtaBrieHHOro HMxxe repeyHq, Mmatepuarnbl C TeMaTU4eCKMX pecypcoB CeETU |/|HTepHeT.

Ne n/n McTOYHUK
BenbmecoBa, C. C. [NpakTukyMm Mo ANCKPETHON MaTemMaTuke : y4ebHo-meToauveckoe nocobue /
1 C. C. benbmecoBa. — HwxHun Hoeropog, : HHI'Y um. H. L. Nlobayesckoro, 2018. — 34 ¢c. —
TeKcT : aneKTPOoHHbIN // JlaHb : 3nekTpoHHO-bnbnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/144611
KoxyxoB, C. ®. COopHUK 3agay no AMCKpeTHoM maTtemaTtuke : ydebHoe nocobue / C. O.
> Koxyxos, . N. CoBepTkoB. — 2-e u3pg., ctep. — CaHkT-leTepbypr : JlaHb, 2021. — 324 ¢c. —
ISBN 978-5-8114-2588-4. — TeKCT: 9nNeKTPOHHbIN // JlaHb : 3nekTpoHHO-6ubnuoTedHas
cuctema. — URL: https://e.lanbook.com/book/169071
MouceeHkoBa, T. B. [luckpeTHas matemaTtuvka B npyMepax 1 3agadax : y4ebHoe nocobue / T. B.
3 MouceeHkoBa. — KpacHosipck : COY, 2018. — 132 c. — ISBN 978-5-7638-3967-8. — TekcT :
3NEKTPOHHBIN // JNanb : 3NEKTPOHHO-6MbnnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/157583
Babuyesa, V. B. dnckpeTHasa matemaTuka. KoHTponvpylowme matepuanbsl K TECTUPOBAHUIO :
4 y4yebHoe nocobue / U. B. babnuesa. — 2-e usg. — Cankr-lMNeTtepbypr : NlaHb, 2021. — 160 c. —
ISBN 978-5-8114-1456-7. — TeKCT : 9NeKTPOHHbIA // JlaHb : 3NeKTPOHHO-OMONMoTeYHasi
cuctema. — URL: https://e.lanbook.com/book/168563

17. OGOpasoBaTefnibHble TEXHONOrMU, MUCNONb3yeMble NpU peanusauum y4ebHOWM
OUCLUMNNUHBLI, BKMOYaa [AUCTaHUMOHHbIe obpa3oBaTesfibHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe 06y4YeHue):

OucumnnuHa peanuadyetcd C MNPUMEHEHUEM 3fEKTPOHHOrO0 ObyyYeHust U AUCTAHUMOHHBLIX
obpasoBaTtenbHbIX TexHonormn. [na opraHusaumm camocTtosTenbHon paboTbl oby4varowmxcs
ncnonb3yeTcss OHNamH-kypc «[uckpetHaa matematuka (MMA, OUNT)», pasmelleHHbIn Ha
nnatgopme INeKkTpoHHoro yHusepcuteta BIY (LMS moodle), a takke WNHTepHeT-pecypchl,
npueefeHHble B N.158B.

NHopMaLMOHHbIE TEXHONOMMN NS peanu3aumm y4ebHon ANCUMNINHBI:

- TEXHOMNOMMN CUHXPOHHOIO M aCUHXPOHHOIO B3aMMOAENCTBUSA CTYAEHTOB M NpenogaBaTens
nocpeacTBoM criy>6 (CepBMCOB) MO NEPECHISIKE U NOMYYEHNIO SNEKTPOHHbIX COOBLLEHMI, B TOM
4yucne, no cetn IHTepHeT;

- CepPBUC ANEKTPOHHON NOYThLI A4S onepaTMBHOM CBA3M NpenogaBaTernisi U CTYAEHTOB.

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLUNIUHLI:

AyanTopus JomkHa OblTb o06OoOpygoBaHa: KOMMNbIOTEpP npenofaBaTtens, MynbTuMeaua
obopygoBaHue  (NpoeKkTop, cpeacTBa  3BYKOBOCMPOM3BEOEHWs),  [ocka  MeroBasi,
cneunanunsnpoBaHHasa mebensb.

Ons camocTosTenbHon paboTbl HEeobXoAWMbl  KOMMbIOTEPHbIE  KMacChl, MOMELLEHNS,
OCHaLLEeHHbIE KOMMbOTEPAMM C AOCTYMNOM K ceTu MIHTepHeT.

Ons camocTosTenbHon paboTbl HEeobXoAWMbl  KOMMbHOTEPHbIE  KMacChl, MOMELLEHNS,
OCHaLLEeHHbIE KOMMbIOTEPAMM C AOCTYNOM K ceTu MHTepHer.

MporpaMmmMHoe obecneyeHue:



Windows 10 (nuueHsnoHHoe 0);

LibreOffice (cBobogHoe n/vnun 6ecnnatHoe M0);

Adobe Reader (cBoboaHoe n/vnn 6ecnnatHoe MO);

Notepad ++ (cBobogHoe n/unu 6ecnnatHoe MO); 7-zip (cBobogHoe n/mnmn 6ecnnaTtHoe M0);
Mozilla Firefox (cBo6ogHoe u/unun 6ecnnatHoe MO)

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TEKYLEeNn U NPOMEXYTOYHON aTTecTauum

Mopsiaok oLeHkM ocBoeHMs obyyarowmmmncs y4ebHoro MaTepuana onpeaensieTcs
coAepXaHNeM crieQyroLmnx pasaenos ANCLUUNINHGIL

HanmeHoBaHue WHankaTop(bl)
rll\ﬁ, pasgena AucumninHbl Ko“cl';?;;a"' AOCTMXEHUA OueHouHele cpeacTea
(mogyns) 5 KOMMeTeHUMn
OnemMeHTbl Teopum
1. | KOHEYHbIX MHOXeCTB U OnK-1 OI'IK-11.12, OfK- KoHTponbHas paboTa 1
OTHOLLEHUN ’
OllK-1.1, OlK-
2 Kom6uHaTOpMKa OrnK-1 15 KoHTponbHas paboTa 1
Anrebpa
3 BbICKa3blBaHM. bynesbl OrnK-1 OI'IK-11.12, OnK- KoHTponbHaga pabota 2
dyHKUNN )
4 Teopus rpachos OnK-1 OlK-1.1, OMK- KoHTponbHas paboTa 3,
1.2 MpaKTUKO-OPMEHTMPOBAHHbIE 3a4aHus.
MpomexyTouHas aTTecTaums MepeyeHb Bonpocosl, MNepeyeHb BONPOCOB 2
dopma KOHTpOnsa — 3ak3ameH (1 cem), ak3ameH (2 cem) npaKTquCKmeg’:g::;':gnpaKT”quK”e

20 TunoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpeaensiowue
npoueaypbl OueHUBaHUsA

20.1 TeKywMn KOHTPOJb yCNeBaemMocTu

KoHTponb ycneBaemMocTu No AUCLUMMNNMHE OCYLLECTBMSETCSA C NMOMOLLbIO CreayrLLmnx
OLIEHOYHbIX CPEeaCTB:

- lomawHne 3aganus;

- [MpaKkTUKO-OpUEeHTUPOBAHHbIE 3aJaHNS;
- KoHTponbHble paboThi;

- YCTHbIN onpoc.

KoHTponbHbie paboTbl

KoHTponbHas paboTta Ne 1 (TunoBoun BapuaHT)

Ne1. [okaxute: AcBUK < A\BcK

Ne2. Kakumun cBorictBamu (pedniekCMBHOCTb, CUMMETPUYHOCTb, TPAaH3UTUBHOCTD,
aHTUCUMMETPUYHOCTL) obrnagaeT OMHaApHOEe OTHOWeEHWEe p (OOBACHUTL), a KakMMWU He

obnagaet (npuBecTn KoHTpnpumepbl)?. MOXHO N p OTHECTU K cneumnanbHbiM OGUHAPHBIM
OTHOLLEHMAM (OTHOLLEHMAM 3KBMBANIEHTHOCTU, Nopsaaka)?

p={x,y)eRxR:(x-y)eZ}.

Ne3. B otaene HUW paboTatoT HECKOSbKO YEenoBeK, NPpUYEM KaXKabl U3 HUX 3HAET XOTS
Obl OOVH VH. A3bIK.
6 3HaAKT aHIMUNCKNA, 6 — HEeMeUKUin, 7 — dopaHLy3CKUIW. 4 3HAOT aHIMUACKUIA N HEMELKUIA, 3 —



HeMeuKknin 1 ppaHuyscknun, 2 — dpaHuy3ckui n adrnunckmi. OOnH Yernosek 3HaeT Bce Tpu
a3blka. CKonbKo YenoBek paboTaeT B otaene? CKOMbKO 3HAKT TOSNTIbKO HEMELIKNN?

Ne4. Ckonbknmu cnocobamm MoxHo pas3butb 30 paboumx Ha 3 Gpuragel no 10 Yyenosek?
Ha 10 rpynn no 3 yenoBeka B Kaxgon? (NOps4oK BHYTPU rpynn U NOPsSiAOK caMux rpynn He
BaXEH).

Ne5. Y mambl m a6nok v n rpyw. Kaxgbii geHb B TedyeHwe (m+ri) AHen noapsg oHa
BblgaeT cbiHy Nno 1 ppykTy. CkONbkMMUK cnocobamu 3TO MOXET BbITb caenaHo? (pyKTbl OQHOro
BMAA CYNTAKOTCA OQUHAKOBLIMM)

Ne6. CkonbKO KOMBMHALMA MOXHO COCTaBUTb U3 BYKB CnoBa «kapukaTypa», eCnu rnacHble
OYKBbI HE AOSMKHbI UATU NoapPsA?

KoHTponbHas pabota Ne 1 paccuntaHa Ha 2 akageMnyeckux vyaca.

[na oueHuBaHus pes3ynbtatoB paboTbl umcnonb3yetca 4-6annbHas wana: «OTANYHOY,
«XOPOLUOY», «yAOBNETBOPUTENBHOY, «HEYOOBNETBOPUTENBHOY.
CooTHoOLLEHWE NoKasaTenemn, KpUTEPUEB U1 LKanbl OLLEHMBAHUSA pe3yNbTaToB 00yYeHUs.

KpnTepun oueHmBaHus LLikana oueHok
O6y4atowmmncsa BepHO peLluns He MeHee 5 3agaHun. OmisuyHo
BepHo pelieHo 4 3agaHus. Xopouwio
BepHo peweHo 3 3agaHus. Ydoenemeopu-
mersbHO
BepHo pelueHo meHee 3 3agaHun Heydoenemesopu-
mersnbHO

KoHTponbHas pabota Ne 2 (TunoBon Bap1aHT)

fi=(xvy)>(yz&x), fh,=xyvz, fz=X->12)->(y—>X).

Ne1. [ns fl noctpoute COH®, CKH®, MK gBymsa cnocobamu (C nomouibio Tabnuubl
WUCTUHHOCTM M C NOMOLLbKO PaBHOCUITbHBIX Npeobpa3oBaHnn).

Ne2. Onpepenutb, kakuMm knaccam 6yneBbix yHKUM npuHapnexut f, a kakum He
npuHagnexuT (oTBeTbl 06oCcHOBATL).

Ne3. [MpoBepuTb, ABMAETCA NW MOMHON cuctema pyHKkumn F = {fl, f5, f3}. Ecnu ga, o
HanTH ee 6asuc.

Ne 4. [lo nogo3peHM0 B COBEpPLUEHHOM MpecTynneHun 3agepxanu bpayHa, [koHa u
Cmuta. OanH 13 HuxX Obin yBaxaemblM B ropofde CTapukoM, OpYyron Obin ManounsBecTHbIM
YNHOBHUKOM, TPETUN — W3BECTHbIM MOLLEHHUKOM. B npouecce cneactens CTapuk roBopur
npasay, MOLUEHHWUK fran, a TpeTun 3agep>kaHHbIN B O4HOM Crnyyae rosopun npasay, a B ApYroMm
— noxb. BoT, 4TO OHM yTBEpPXAANU:

BpayH: «A cosepLunn 310, [PKOH HE BUHOBATY.

IxoH: «bpayH He BuHOBaT. [NpecTynneHne cosepunn CMuT».

CmuT: «5 He BuHOBaT. BuHoBEH BpayH».

Onpegenute UMs cTapuka, MOLLEHHUKA U YNHOBHMKA M KTO U3 HUX BUHOBAT, €CNu U3BECTHO,
YTO NPECTYNHWK OAVH.

Vka3anue: b — BunoBart bpays, /| — BunoBat /[xoH, C — BuHOBaT CMHT.



KoHTponbHasa pabota Ne 2 paccuntaHa Ha 2 akageMudecknx yaca.

[nsa oueHvBaHuns pe3ynbTaToB paboTbl Mcnonb3dyeTcsa 4-6annbHas wana: «OT/IMYHOY», «XOPOLLOY,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLleHre nokasaTenemn, KPUTEPMEB W LLKasbl OLLEHNBAHWSA pe3ynbTaToB 00yYeHus.

KpVITepI/II/I oueHunBaHudA LLikana oueHok

BepHo pelueHbl 4 3agaHus unv gonyleHa apudgpmeTmyeckas owmbka B OmnuyHo
OHOM 13 3a[aHuii NpU BEPHOM pPeLLEHUN OCTarbHbIX

BepHo pelleHo 3 3agaHus. Xopowo
BepHo pelleHo 2 3agaHus. Ydosnemeopu-
meJsibHO
PelweHve He yaoBneTBOpPsSieT HU OOHOMY W3 MepeyncneHHbix | Heydosnemeopu-
KpUTEPUEB. meJsibHO

KoHTponbHas paboTta Ne 3 (TunoBoun BapuaHT)

1. flaHbl rpadpbl Gy n G,. Hangute G, uG,, Gy NGy, G xGs.
2. OnpegenuTb XpoMaTU4eCKOE YNCIO, YACHO BHELLHEN N BHYTPEHHEN YCTOMYMBOCTW.
3. [na rpadpa G; onpeaenntb KpaTyamLwnm nyTe OT NepBOW A0 nocrneaHein BepLunHbl

4. Ha rpacbe G, onpeaenntb MakcMmarbHbIA NOTOK

KoHTponbHasa paboTa Ne 3 paccuutaHa Ha 2 akagemMn4eckux yaca.



[na oueHnBaHUs pe3ynbTaToB paboTbl Mcnonb3yeTcs 4-6annbHas wana: «OTIMYHOY», «XOPOLLOY,
«YOOBMNETBOPUTENLHO», «HEYA0BNETBOPUTENBHOY.
CooTHoLLEHME NnokasaTenen, KPUTEPUEB U LLKarbl OLeHMBaHWUSI pe3ynbTaTtoB 00y4YeHus.

Kputepun oueHmBaHus LLikana oueHok

O6yyaowmmncsa BepHo peLumnn He MeHee 4 3agaHuin, Npy 3TOM B OAHOM Omnu4Ho
n3 3agaHui gonylleHa apudpmetnyeckas ombka.

BepHo pelweHo 3 3agaHus. Xopouwio

BepHo pelueHo 2 3agaHus. Ydoenemeopu-
mesibHO

BepHo pelueHo meHee 2 3agaHun Heydoenemeopu-
meJsibHO

n PaKTUKO-OpUeHTUpoBaHHbIe 3agaHUA

1. MocTpouTb ceTeBou rpaduk.
2. Hantu npogomkMTenbHOCTb BbINOSTHEHUSA KOMMfekca paborT.
3. HanTtu BpeMeHHble xapakTepuUCTUKM cobbITUM 1 paboT.

Ycnosue 3agayn.

Cpoenatb gepeBAHHbIV ALWKK (paboTy BbINOMHAET O4MH YenoBek). PaamecTuTb 4OCKN B
COOTBETCTBUM C pasmepamm smka (15 MuH.), paspesaTtb 4OCKM (12 MUH.), CKNENTb YacTn
awmka (40 MUH.), NpUBUTL K KpbILKe Awuka netnuv (8 MyH.), nogoxaaTh, NoKa ALWNK BLICOXHET,
N BbITEPETb €ro (15 MUH.), NETNM C KPbILLKON NPUOUTDL K ALWMKY (8 MUH.)

PaGota paccuntaHa Ha 1 akagemuyeckum dac. [Ona oueHuBaHWA pe3ynbTaToB 00y4eHus
ncnonb3yeTcs 2-6annbHas Wwarna: «3a4TeHo», «He 3a4TEHOY.

CoOoTHOLLEHME NoKasaTenen, KpUTEPUEB U LLIKarbl OLEHNBAHNSA Pe3ynbTaToB 00yYeHUs.

KpuTepuu oueHnBaHmng Llkana oueHok
BepHO BbINOMHEHbI 2 3aaaHus. 3a4meHo
BepHO BbINOMHEHO MeHee 2 3aJaHnn. He 3aumeHo

20.2 NMpomexyTo4yHas aTrectauus

MpomexyToyHas aTTecTauus no AUCUMUNnHe (3k3aMeH) OCyLLECTBNSIETCS C MOMOLLbIO
crneayloLmxX OLEeHOYHbIX CpeacTB:

TeopeTnyeckme BONpOChI, NPaKTUYECKNe 3adaHus.

KoHTporbHO-U3MepuTenbHble MaTepuarnbl 3Kk3ameHa BKMNoYalT B cebs TeopeTuyeckne
BOMPOCHI, NO3BOSISIOLLME OLEHUTb YPOBEHb MONYyYEHHbIX 3HAHWIA U MpaKTUYeckue) 3agaHus,
NO3BOMSAOLIMNE OLEHNUTb CTeNneHb COOPMUPOBAHHOCTM YMEHUIA U HaBbIKOB.

[na oueHnBaHMA pe3ynbTaToB OOYYEHUA Ha 3K3aMeHe  UCMONb3YylTCHA crnegyolme
nokasarernu:
1) 3HaHne y4ebHOro matepuana n BnageHue NOHATUIHBLIM annapaToM TEOPUM aHANUTUYECKON
reoMeTpun n IMHENHOW anreodpbl;
2) ymMeHue pelwaTtb CTaHAapTHbIE 3a4a4v aHanMTUYEeCKON reoMeTpun n NIMHenHon anrebpsl;



3) BnageHwe HaBblkaMM CUCTEMHOrO aHanu3a npobrnemMbl M MNPUMEHEHUS  MEeToOOB
aHanUTU4Yeckon reomMeTpum un nuHenHom anrebpbl Npu peweHMn 3agady B PasfnUuYHbIX
npuknagHblix obnacrax;

5) BnageHne HaBblkaMy UCMONb30BaHMUS MHCTPYMEHTOB aHaNUTUYECKON reOMeTpUn N IMHENHOWN
anrebpbl 4Na peLleHnst NPaKTUKO-OPUEHTUPOBAHHbBIX 3aavy.

lMepeyeHbL BONPOCOB K 3K3aMeHYy

1. OnucaHue MHOXecTBa no KaHTopy. OTHOWeEHWE NPUHAONEXHOCTU, BKITHOMEHUS.
PaBeHCTBO MHOXeECTB.

2. Cnocobbl 3agaHnsa MHOXECTB.

3. Onepaumn Hap wMHoxecTBamu. Kpyrm Onnepa. CsoucTtBa onepauun Hag
MHOXecTBamu. (OQHO M3 HUX YMETb JOKa3biBaTb).

4. T[lpsmoe npousBegeHne MHOXecTB. MOLWHOCTb NPSMOro nNpovsBedeHns KOHEYHbIX
MHOX€ECTB.

5. OtHoweHuns. Cnocobbl 3agaHnsa oTHOLWEHUI. Mpumepbl.

6. Onepauuun Hag OTHOLLUEHUSMMU.

7. CsonctBa OMHaApHbLIX OTHOWEHUW. (YMeTb CTPOUTb OTHOWEHWA C 3afaHHbIMU
CBOMCTBaMM).

8. OTHowWeHne 3KBMBaNEHTHOCTU, pa3bueHne MHOXecTBa Ha knaccel. CBA3b Mexay
HUMMU.

9. OTHoweHne nopsigka. YacTMYHO W NIMHEWHO YNOpPSOOYEHHblE  MHOXECTBa.
Hvarpamma Xacce.

10. PyHKUMOHASbHbIE OTHOLLEHUS U OTOBpaXkeHns MHOXecTB. CBOMCTBA OTOBpaKeHUI.
MoLLHOCTb MHOXeCTBa.

11. byneaH KOHe4YHOro MHOXecTBa. MowHoCTb ByneaHa.

12. PenaunoHHasa moaenb gaHHbIX.

13. OcHoBHble nNpaBuna KOMOBUHATOPUKK: Mpasuna CymMbl U nNpaBuna npousBedeHus
AN ABYX M NPOU3BOSIBHOIO Yncra OObekToB.

14. MNoHATne r-ebIBOPKM (YNopsgodeHHas, HeyrnopsgodeHHas, ¢ noBTopeHnamu u 6es
NMOBTOPEHUN).

15. PasmelleHune C nosBTopeHuMsMn U 6e3 NoBTOpeHUn. [lepecTaHOBKM.
[lokasaTenibCTBO COOTBETCTBYHOLLUMX (DOPMYI.

16. CoyeTaHunsa ¢ NOBTOPEHNAMU U Be3 NOBTOPEHUN (C oKa3aTeNbCTBOM).

17. lNepecTaHOBKN C MOBTOPEHUAMM.

18. CeowcTBa coveTaHuin. bBuHom HeloToHa.

19. ®opmyna BKITHOHYEHUN U UCKITHOYEHUN.

20. PekyppeHTHble COOTHOLWEeHUS. MopaaoK COOTHOLWEHUS. JIMHEeNHblIe pPeKyppeHTHbIE
cooTHoweHus || nopsaka.

21. CounctBa peweHun JIPC(Il) (nuHenHaa koMbuHaums [OBYX peLIeHUn ABNSeTCH
peLleHnem).

22. O6bwee peweHne JIPC (Il). Teopema 06 obwem peweHun JIPC (II) B cnyyae
NMPOCTbIX KOPHEWN XapaKTePUCTUYECKOrO YpaBHEHUS.

23. Teopema 06 obwem peweHun JIPC (ll) B cnydae KpaTHbIX KOpPHeN
XapaKkTepucTU4eCKoro ypaBHeHus.

24. YpaBHeHne OPnboHayum n ero peLleHune.

25. MNMoHaTre BbiCKasbiBaHWs. Jlormyeckne 3HayeHus BbiCKasbiBaHui. Onepauuu Hag
BbIiCKa3blBaHNAMU (OTpUL@HME, KOHBIOHKUNA, OUIBHOHKUMS, UMMNIMKaAUMS, 3KBUBANEHUMS,
ctpenka Mupca, wrpux Weddepa, cnoxeHne no mogynto Aga).

26. [MponosuunoHansHaa gopmyna. KoHkpeTusauua dopmynsi. Teopema o
NOrM4ecKkoM 3Ha4yeHUM COCTaBHOIO BbICKa3blBaHUSI.

27. Knaccudpukaumsa copmyn anrebpbl BbiCKasbiBaHUM (BbINOMHUMbIE, TaBTOMOMM,
ONPOBEPXNMbIE, TOXOECTBEHHO JOXHble). TeopeMbl 06 OCHOBHbIX TaBTOMOMMAX



(DokasaTenbCcTBO OAHOWN N3 POPMYIT KaXXJ0N TEOPEMBI).
28. lNoHATHME paBHOCUIbHBLIX dopMyn. TeopeMbl O HeOBXOAUMBLIX M OOCTATOYHbIX
YCNOBUSAX PaBHOCUINBHOCTN 2 popmMyr (C AoKa3aTerbCTBOM).
29. OCHOBHble paBHOCUNBHOCTM anrebpbl BbiCKa3biBaHWA  (OOKA3-BO OAHOWM U3
dopmyn).
30. Jlornyeckoe cneactsue dopmyn. Teopema O HeobxoAMMOM M LOCTATOYHOM
yCnoBum norn4eckoro cnencteus. MNpaeuna normyecknx yMo3akntoHeHun.
31. bynesbl dyHKumMKM. Cnocobbl 3agaHua 6yneBbix dyHKunMA. [Mpumepbl. Yucno
ByneBbIX QYHKLMI OT N NepeMEHHbIX. PaBHble dpyHKUNN.
32. [1soncTBeHHble PYHKUUK. [TpUHLMN 4BONCTBEHHOCTW.
33. OnemeHTapHasa OM3bIOHKUMA. [M3bIOHKTMBHAA HopmarnbHaa dopma. Teopema o
npeacrasneHnn gyHkumn B suge COH®. Mpumepsl.
34. OnemeHTapHasa KOHbIOHKUMS. KOHBIOHKTMBHAA HopMarnbHas ¢opma. Teopema o
npencrasneHuun dyneson gyHkumn B Buge CKH®. Mprumepsi.
35. OnpepeneHne 3aMblkaHNAa. 3aMKHYTbIE Knacchbl.
36. MNMprmeHeHne ByneBbiX PYHKUUIN K peNenHO-KOHTaKTHbIM CXEMaM.
37. MNonatme rpacda. Cnocobbl 3agaHns rpados.
38. Onepauun Hag rpadamu.
39. [lepeBo. KpaTyaniiee ocToBHOE AepeBo rpacda.
40. MeTpuyeckne xapaktepucTukm rpadpa.
41.3agaum 0 KpaTyauwem u Kputmdeckom nytn. CBA3b C 3agavaMu CETEBOrO
yrnpaBneHus.
42.OCHOBHbIE YMcna Teopumn rpagos.
43.MNoTokn B ceTtax. Teopema Popaa-dPankepcoHa O MakCUManbHOM MOTOKE WU
MUHMManNbHOM paspese. OCHOBHble 0006LLEHNS.

MpumepHbIN NepeyYeHb NPaKTUYeCKNX 3agaHun-1

1. [JaHo  MHOXecTBO A= {1,2,3,4,5,6,7,8,9}. ABnAetca M OTHOLWIEHWe
p={(x,y)e Ax A|X derumcsina'y} ~ OTHOLIEHMEM  YACTMYHOTO nopsaka?
JlnHenHoro nopsgka? B cnyvyae nomnoXuTenbHOro oTBeTa MNOCTOMTE Auarpammy
Xacce. NocTponTe MmaTpULy CMEXHOCTU OTHOLLEHUS.

2. Ons cnepytowlen 6ynesoii yHKumn Hanaute CKH® dopmy: f(x,y,2) :(>_( - z)/\ y.

a. MocTtonTte TabnuLy UCTUHHOCTU ABONCTBEHHOM K T doyHKUmK.

3. [JaHbl koHeuyHble MHoxectBa A n C, rge W =7, ‘C‘ =6. Haigute MowHOCTb

mHoxectsa B(A)x B(C), rae B(A), B(C) - 6yneaHbl COOTBETCTBYIOLIMX MHOXECTB.
a. Moctpoitte B(A)x B(C), ecrn A= {1, 2},C = {*®}.

4. Hawntu pelueHne NMHENHOro peKyppeHTHOro COOTHOLLEHNSI BTOPOro nopsiaka:
f(n+2)=4f(n+1)-3f(n), rae f(1)=2, f(2)=3.

5. [TlpuBegute npumep opMyrnbl, cogepXallen He MeHee Tpex NepeMeHHbIX U Tpex

nornyecknx ceas3ok. lpuBeaute ee nwbyo KoHKpeTusauuo. [locTponte Tabnuuy
NCTUHHOCTK Ang doopmynbl. OnpegenuTe NOrM4eckon 3Ha4YeHne KOHKpeTm3auuu.

KMM BkntovaeT B cebsi 2 TeopeTU4eCcKkMx Bonpoca 1 2 npaktnieckmx 3agaHms. OguH
13 BOMPOCOB COAEPXNUT TEOPEMY C IoKa3aTeNbCTBOM
Ana oueHnBaHMA pe3ynbTaToB OBy4YeHWs Ha 3K3ameHe ucnonb3yeTtcs 4-b6annbHas
lana: «OTIANYHO», «XOPOLUO», «yOOBNETBOPUTENBHO», KHEYAOBIIETBOPUTENBHOY.
CooTHOLEeHWe nokasaTenemn, KpUTEPUEB W LLKarbl OLEHUBaHUSA pe3ynbTaToB 0byyYeHus.



Kputepum oueHnBaHus LLikana oueHok

OTNMYHOE BradeHWe Teopuei U pelleHne 3aaay He HUPKE XOpoLlero OmnuyHo
YPOBHS; UMW OTNNYHOE peLleHne 3aaad 1 BrnageHne Teopuei He Hike
XOPOLLIEr0 YPOBHS

BrafieHne Teopuei He HUXKE XOPOLLEro YPOBHS U pelleHne 3agjad He Xopouwo
HWKe YOOBNETBOPUTENbHOIO YPOBHS; UMW BNageH1e Teopueit He Hnxe
YOOBNETBOPUTENBHOIO YPOBHSA U pelleHne 3afday He HuKe XOpoLlero

YPOBHS

yOoBNeTBOpUTENbHOE BnadeHWe Teopueil M yOOBNeTBOPUTENbHOE Ydoenemeopu-
pelueHue 3agad menbHO
HeyOoBreTBOpPUTESIbHOE BrageHve Teopueit; unn | Heydosnemeopu-
HeyAOBNeTBOPUTENIbHOE peLleHne 3aay menbHO

B crny4yae cnopHbIx OLIeHOK OLeHKa OKpyrnsieTcsl B 60NbLUY CTOPOHY, ecrnv cpeaHuin 6ann no
KOHTPOJIbHbIM paboTam Bbille CMIOPHOM OLEHKN M B MEHbLLYIO, €CITN HUXKE.

20.3 PoHA OLEeHOUHbIX cpeacTB CPOPMUPOBAHHOCTU KOMNETEHUUN CTYAEHTOB,
pekoMeHAyeMbIU Ans NpoBeAeHUA ANarHOCTUYECKUX paboTt

20.3 ®oHA OLEeHO4YHbIX cpeacTB c(POPMUPOBAHHOCTU KOMMNETEHLUN CTYAEHTOB,
pekomMmeHAyeMbIU ANns NpoBeAeHUA AMarHOCTUYECKuxX paboTt

BOﬂpOCbI C BapunaHTamMum oTBeToOB (3aKprTble)

1. YcTaHOBMTE COOTBETCTBME MEXOY CBOMCTBAMU BUMHAPHbLIX OTHOLLEHWI U UX TUNAMMU:
1. pePNEKCMBHOCTb, CUMMETPUYHOCTb, TPAH3UTUBHOCTb

2. peneKkcMBHOCTb, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTb
3. aHTMpeNEKCMBHOCTb, aCUMMETPUYHOCTb, TPAH3UTUBHOCTb
OTBeThl:

1. OTHOLWIEHNE SKBMBANEHTHOCTU

2. OTHOLWEHMNE YaCTUYHOrO (HECTPOroro) nopsigka

3. OTHOLWEHMe CTpororo nopsiaka

OTseT: 1-1, 2-2, 3-3

2. Ha mHoxectBe X :{1, 2, 3} 3a[aHbl BHAPHbIE OTHOLLEHUS:

R ={00,(2.2).(33),12)}. R, ={aD.(33). (12). (21)}, R = (0.3, (32). (12)}

Kakoe 13 3Tux OTHOLLEHUI aBnseTcs pedrekcnBHbiM? Boibepute npaBunbHbIN BapuaHT
oTeeTa:

a) oTHoweHune R

6) oTtHoweHne R,

B) OTHOWeHne R,

OrtBerT: a)

3. Ha mHoxecTtBe X :{1, 2, 3} 3aaHbl OMHapHbIE OTHOLLEHUS:



R ={1D.(22).(33)..2)} R ={a1. (33). (12). (2}, R =3, (32). (12)}

Kakoe 13 aTnx OTHOLLIEHMI ABNAETCA CUMMETPUYHBLIM? BbiGepuTe npaBuibHbIN BapuaHT
oTeeTa:
a) oTHoweHne R,

©) oTHoweHune R,

B) OTHoLWeHKe R,
OtBeT: 6)

4. NaHa dpopmyna anre6pbl norvkn U = (X A 7) \% (X A y) \% (X A 7). Onpepnenute, Kakom
13 cpbopmyn anrebpbl NOrMKK OHa paBHOCUIbHA. BbibepuTte NnpaBunbHbIA OTBET.

a) XAYAZ

6) z—>(XAY)

B) XVYyVvZ

OtBerT: 6)

5. Nana dpyHkumm anre6pbl nornku f (X, Y, Z) = (X —> y) A Z HanguTe ee COBEpPLUEHHYIO
ON3BIOHKTUBHYO HOpManbHyto popmy (COH®P). BeibepuTte npaBunibHbIA OTBET.

a) (Y/\V/\Z)V(Y/\y/\Z)V(X/\y/\Z)

6) Z—>(XAY)

B) (X/\y/\Z)\/(Y/\Y/\f)

OtBerT: a)

Bonpocbl ¢ KpaTKMM TEKCTOBbIM OTBETOM (OTKPbITbIE)
6. OnpenennTe, Kakasi BepLUMHa HEOPUEHTUPOBAHHOIO rpada, N306paKEeHHOro Ha PUCYHKE,
SIBNSIeTCS yeHmpasnbHoU. B oTBeTe ykaxute HOMep BEPLUMHBI.

OTtBerT: 2

7. B HAN pabotatotr 67 4venosek. M3 HMX 47 4yenoBek 3HAKOT aHIMUUACKUA A3blK, 35 —
HemMeukun n 23 — oba a3bika. CKONbKO YENOBEK B MHCTUTYTE HE 3HAET HU aHITIMNCKOro, HU
HEMELKOro A3bika?



OTBerT: 8

8. CKONbKO B [OECATUYHOW CUCTEME CUYUCIIEHUS CyLLeCTBYeT [ABY3HAYHbIX 4MCen, He
cogepxawumx umdpy 8?

OTtBeT: 72
9. OnpepgenuTe, CKOMbKO NEPeCcTaHOBOK MOXHO COCTaBUTb 13 ByKB CNoBa «nepeLleek».
OTtBeT: 1680

10. Ckonbknmm cnocobamm MOXXHO NOCTaBUTL B psg 6 yenoBek ans oToCHUMKA?
OTBeT: 720

KpuTepuun n wkansl oueHnsanunsa sagaHmn ®OC:

[ns oueHnBaHUA BbINOMHEHNS 3afaHnin ncnonb3yeTca bannbHas Wwkana:

1) 3aKpbITble 3a4aHNA (TECTOBbIE C BapnaHTaMu OTBETOB, CPeHUIN YPOBEHb CIOXHOCTU):

1 6ann — ykasaH BepHbI OTBET;

*0 6annoB — ykasaH HeBepHbIN OTBET (MOMHOCTLIO UMM YaCTUYHO HEBEPHbLIN).

2) OTKpbITble 3aaHuns (TECTOBbIE C KPATKMM TEKCTOBLIM OTBETOM, NOBbILLEHHbLIN YPOBEHb
CMNOXHOCTN):

2 6anna — ykasaH BepHbI OTBET;

*0 6annoB — ykasaH HeBepHbIN OTBET (MOMHOCTLIO UM YaCTUYHO HEBEPHbLIN).

3apaHua pasgena  20.3 pekoMeHaylTCs K UCMONb30BaHWIO MNpu  NPOBEOEHUM
AnarHocTnyecknx paboT C Uuenbld OUEHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS [OaHHOM
ANCUNNNWHBI (3HAHWIA, YMEHWUI, HABbIKOB).



