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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIUHbBI
B1.0.14 [OuckpeTHasa maTemaTuka

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneuuarnbHOCTU:
02.03.02 dyHaameHTanbHas nHopmMmaTuka u MHPOPMaLMOHHbIE TEXHOMNOIMN

2. Mpodunb nogroTroBku/cneumannsaumua:
NHxeHepusa nporpammHoro obecneyeHms

3. KBanudwmkauusa BbinyckHuKa: 6akanasp
4. dopma ob6y4eHus: oyHas

5. Kachegpa, oTBevarLan 3a peanmsaumio QUCLUMNIUHbI: MaTeMaTUYECKNX METO0B
nccnegoBaHus onepauumn

6. CocTtaBuTENM NpOrpaMmmbil:
BongapeHko KO.B., A.T.H., goueHT, npodeccop kadeapsl MMHNO

7. PekomeHaoBaHa:
Hay4HO-MeToanyeckum coeTtoM pakynbteTta MMM 17.03.2025, npoTtokon Ne6

8. YuebBHbIn roa: 2025-2026 Cemectp(bl): 1,2



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenamu oceoeHusi y4yebHOU OuCUUMNUHbI SBMSIOMCS. W3YYEeHUU W NPaKTU4ECKOM
OCBOEHUN OCHOBHbIX pPa3fdenoB OUCKPETHOW MaTteMaTuku — OUCUMNNAWHBI, KOTOpas sBnsieTcs
GasoBor Ans opMMpoBaHUA MaTeEMATUYECKOW KyrnbTypbl COBPEMEHHOrO creuuanucra B
obnactn mogenMpoBaHnsa n MHPOPMALMOHHBLIX TEXHOOMMI.

3adayu y4ebHoU OucyunnuHbl: OpMUPOBaAHME TepMUHOMormdeckon 6asbl, a Takke
npeacrtaBneHuss o6 anropuTMUYECKMX OCHOBaX AWCKPETHOM MaTeMaTuKX; O3HaKOMMEHue C
BaXKHENLLMMM pa3genammn OUCKPETHONM MaTeMaTuKu U ee NPUMEeHEeHWeM Ans NpencTaBreHus
MHpopMauun 1 pelleHnsa 3agad TeopeTuvyeckorm MHGOPMAaTUKK; O3HAKOMIIEHME CTYLAEHTOB C
MeTo4aMu OUCKPETHOW MaTemMaTuKu, KOTOpble WUCMONb3yKTCs ANS NOCTPOEHUS MoAenen u
KOHCTPYMPOBaHWSI anropMTMOB HEKOTOPLIX KITACCOB MPakTU4ECKMX 3aavy.

10. Mecto y4ye6GHOM AucuunnuHbl B CcTpykType OOIl: (UMKn, K KOTOPOMY OTHOCMKTCS
ancumnnuHa, TpeboBaHUs K BXOOHbIM 3HAHWAM, YMEHUSIM U HaBblkaM, AUCLMNIUHBI, A58
KOTOPbIX AaHHAa UCUMUNIIMHA SABNSETCA NpeaLlecTBYOLWEN)

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

[aHHbIM KypC HenocpenCTBEHHO CBs3aH C AucuunnuHamun «Anrebpa», «MaTtematuyeckuin
aHanu3y, «HdopmaTuka M nporpaMmmupoBaHue» U sBrseTca 6asoBbIM KypCcOM MNporpamMmebl
nogrotoeku 6akanaepa.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUnnuHe/MoAaynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIaHUPYEMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTeribHOMN
nporpaMmmbl (KOMNeTEeHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Ko HasBaHue Koga(bt) UHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMEeTEHL MU
OnkK-1 OlNK-1.1 | Pemaer tumnossie 3amauu ¢ 3HaTb:
Cnoco6eH NPUMEHSTb YH€TOM OCHOBHEIX - OCHOBHblE NOHATKSA " obwue
dyHOaMeHTanbHble TOHATHIH 1 OOIIHX 3aKOHOMEPHOCTWN, Ha KOTopble omnuparoTcs

3aKOHOMEpHOCTEH,
c(OpMyTHPOBaHHBIX B
pamkax 6a30BbIX
JUCLMIUTMH MaTeMaTHKH,

3HaHWUs, MNOfMyYeHHble B
obnactu
MaTemMaTU4eckmx u (1nwu)

OCHOBHblE pasgensi AVCKpEeTHOM
mMaTeMaTuKM,  CBsi3aHHble C  Teopueil
MHOXeCTB, anreGpoit  Noruku, Teopuei

€CTEeCTBEHHbIX HayK, W MH OPMATHKH 1 anropuTMoB, Teopuen rpados;
ncnonb3oBaTb nx B €CTECTBEHHBIX HAYK - KJlaccCbl TUNOBbIX 3ajau, pewaeMbix
npogeccroHasnbHON MeTo4amMu ANCKPETHON MaTemMaTuKu.
OeATenbHOCTH
YMmeTb:
Mcnonb3oBaTtb 0asoBble 3HaHus
€CTEeCTBEHHbIX Hayk, MaTematuku "
WHOPMATMKN NPU U3YYEHUN Kypca W YMETb
NPUMEHSTb Nnony4yeHHble  3HaHUA Mo

OVCKPETHOW  MaTeMaTvke [Ons  pelleHuns
TEOPETUYECKUX W MPaKTUYeCKMX  3agad,
CBSI3aHHbIX C  MOCTPOEHMEM anropuvTMOB,
n3yyeHneMm  npuHumMnos  pabotel  OBM,
AoKasaTenbCTBaMn TEOPEM, MPUMEHEHUEM
KOMOMHaTOPHbIX bopmyrn, nccneaoBaHMeM
anrebpanyecknx CTpykTyp.

BnapeTtb:

MEeTOANKOWN JokasaTenbcTBa aKkToB,
pelleHus npobnem pasgenoB  AOUCKPETHOW
MaTeMaTukM, 6asupylowencs Ha 3HaHUSAX
OCHOBHbIX (QaKTOB, KOHUEMNUMA, MOHATUN
MaTemMaTUKM W UWHGOPMATUKK, HaBblkaMu
NPUMEHEHNS OCHOBHbIX pes3ynbTatoB




OVCKPETHOM  MaTeMaTuMkM K pelleHuto
TEOPEeTUYECKMX U NPaKTUYEeCKMX 3a4au.

OIIK-1.2

[Ipumenser  cucTeMHBIN
MOJXOJ U MaTeMaTHYECKUE
METO/IbL ULt
(dopManm3ay - penreHus
MPUKIAJHBIX 3a/a4.

3HaThb:

MpuHUMNBI CUCTEMHOrO nogxona K
MOAENUPOBAHUID OUCKPETHOro obbekta MU
MeToabl ONCKPETHOM MaTemMaTuku,

nosgornsolime opMann3oBaTtb NPUKNaaHyo
3apauvy.

YmeTb:

- OCYLLEecTBNATb hopManu3aumio pellaembix
3apav;

- BblOMpaTb agekBaTHble MeTOAbl AUCKPETHOWN
MaTeEMaTUKN peLLEeHNsI MPUKNaaHbIX 3a4ay;

Bnagetb:

-HaBblkaMu NnpuMeHeHuna CUCTEMHOIo
nogxoga K paccmaTpuMBaemMon npobneme,
Bbl60pa KOMMNNeKkca ageKkBaTHbIX MeToaoB
peLLeHns OUCKPETHbIX 3adau

12. O6bemM gncuunuHbl B 3a4eTHbIX eauHuuax/yac.(e coomsemcmesuu ¢ y4e6HbIM MIaHOM

8/288.
dopmMa nNPOMEXYTOUYHOM aTTecTauuu(zavem/sk3ameH) OK3amMeH (1 cemecTp), 3k3ameH (2
cemecTp)
13. TpyaoemkocTb No Buaam yuyebHon paboTbl
TpygoemKkocTb
Bug yyebHor paboTbl Bcero Mo cemectpam
1 2
AyOMTOPHbIE 3aHATMA 128 64 64
nekumm 64 32 32
npakTnyeckme 64 32 32
B TOM 4ucne:
nabopartopHble
KypcoBasi paboTta
CamocTtosaTensHas pabota 88 44 44
B TOM 4ucne: kypcoBasi paboTa (NpoekT) - - -
dopma NpoMEXYTOYHOM aTTecTaumm 72 36 36
(3K3ameH)
UToro: 288 144 144
13.1. CopepkaHne AUCLUUNIIUHBI
Ne Peanusauus
n/n pasgena
HanmeHoBaHue pasgena c ONCUMMNUHBI C
oAepxaHwve pasgena AuCUUnIInHbl
AVCUUNIWHBI MOMOLLIbIO
OHIamnH-Kypca,
3YMK
1. lekuum
11 Mpenmet, uctopusi u MoHsATWe auckpeTHoW MaTemaTtuku. OCHOBHblE pasfensl. Kypc:
nepcnekTMBbl PasBUTUSE WcTopusi 1 nepcnekTvMBbl  pasBUTUSI  OMCKPETHOM JluckpeTHas
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ONCKPETHON MaTeMaTuKm MaTeMaTuKu. MareMaTuKa
dIMU, PUUT)
(vsu.ru)
1.2 | 3nemeHTbl Teopun KOHeYHbIX | 1.MMoHATME MHOxecTBa. Onepauumn Hag MHOXeCTBaMWu. Kypc:
MHOXECTB 1 OTHOLUEHUI Ounarpammel Jinepa —BeHHa. JluckpeTHas
2.CBovicTBa onepauuni Hag MHOXEeCTBaMM. MaTeMaTHKa
3.Mpsimoe npowusseneHne mMHoxecTB. MowHocTb npamoro | (IIMU, ®UNUT)
npon3BeaeHNsa KOHEYHbIX MHOXECTB. (vsu.ru)
4.0T1HoweHus. Cnocobbl 3aaHns OTHOLLEHUIA.
5.0nepauun Hag OTHOLLIEHUSIMA.
6.CBolicTBa GUMHAPHbLIX OTHOLUEHWIA.
7.0THOLIEHME 3KBMBANEHTHOCTW, pa3brveHne MHoOXecTBa
Ha knaccbl. CBs3b MeXAy HUMMU.
8.0THOWeEHMe  nopsgka. YacTM4HO UM NIMHENHO
ynopsiAoyeHHble MHOXecCTBa. [lnarpamma Xacce.
9.®PyHKUNOHaNbHbIE OTHOLLEHMUS " oTobpakeHns
MHOXecTB. CBoncTBa  OTOBpaXeHun. MoLuHoCTb
MHOXeCTBa.
10.byneaH koHe4yHoro MHoxecTBa. MowwHocTL ByneaHa.
11. lpumeHeHne Teopun MHOXECTB U OTHOLUEHUA K
pensunoHHON MOJENN OAHHbIX.
1.3 1.0OcHoBHbIe NpaBuna KOMBUHaTOPUKN. Kypc:
2. MNepecTaHoBKK, pa3MeLLLEHNSA U COYETAHNS. JluckperHast
3. OCHOBHbIE TWMbI KOMOWHATOPHbIX 3aJau. MaTreMaTuKa
KombuHaTopuka 4, CsoiicTBa codeTaHui. buHom HbtoToHa. (OMU, OUNT)
5. dopmyna BKIHOYEHUIN N UCKITHOYEHUIA. (vsu.ru)
6. PekyppeHTHble COOTHOLIEHUS, Yncna PruboHayum.
7. MNoHsiTMEe 0 Npon3BOAALNX YHKLNSIX.
1.4 Anre6bpa BbIiCKa3biBaHUMN. 1.NMoHsATHe  BbICckasbiBaHMA.  Jlormyeckne  3HayeHus Kype:
Bynesbl yHKUUK BbiCKa3biBaHUN.  Onepauun  Hag  BbICKasblBAHUSIMU JluckpeTHas
(oTpuuaHue, KOHBIOHKUMA, OUSBIOHKUUSA, UMNIMKaLuS, MareMaTuKa
akBMBaneHuus, ctpenka [lupca, wTtpux LWeddepa, | (IMU, DUUT)
CMNOXeHne No Moaynio Asa). (vsu.ru)

2.lMponosuuunoHanbHas  copmyna. KoHkpeTunsaums
dopmyrnbl. Teopema O FTOrM4ecKOM 3Ha4YeHWU COCTaBHOMO
BblCKa3blBaHUS.

3.Knaccudpmkauma cdopmyn anrebpbl  BbiCKkasbiBaHWN
(BbINONHUMBIE, TaBTONOMMU, OMNpOBEPXMMbIE,
TOXOECTBEHHO NOXHble). Teopembl 006  OCHOBHbIX
TaBTOSOMMSIX.

4.NoHaTre paBHOCUIbHbIX dopmyn. Jlornyeckoe
cnepcTsue.

5.Mpasuna nornyeckux YMO3aKMoYeHUN.
HokasatenbctBa. AkcuomaTuyeckue Teopun.

6.byneBbl  yHKuun. Cnocobbl  3agaHua  BynesbixX
dyHKUMA. PaBHbIE YHKLMN.

7.0BoncTBEHHbIE (PYHKUMU. [IPUHLMMN ABONCTBEHHOCTW.
8.0nemMeHTapHas  OAU3BLIOHKUMS. An3BLIOHKTMBHAS
HopManbHas copma. Teopema O npeAcTaBneHUn
dyHKunn B Buge COAHO.

9. OnemeHTapHass KOHBIOHKUUS. KoHbIoHKTUBHASA
HopMaribHas dopma. Teopema o0 npeacrTaBneHum
B6ynesow dyHkumu B Buge CKHO.

10. MuHumwuzaumsa 6yneBbix ¢yHKumMiA B knacce OHO®.
MeTon KeanHa HaxoxaeHns MOH®.

11. NonuHom >KerankuHa.

12.0OnpegeneHne 3ambikaHus. CBoWCTBa 3amblKaHuWs.
3amkHyTble knaccbl (T0,T1, S,M,L).

13.MNonHaa cuctema OyneBbix QYHKUMA. Teopema o
NOMHOTE ABYX CUCTEM.

14.Teopema o pyHKUMOHaNbHOW NonHoTe. basuc.
15..PeneinHo-koHTakTHble  cxembl  (PKC).  OcHoOBHble
3agayn Teopun PKC.
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15 Jlornka npegukatos 1. Nonatne npegukata. Knaccndpumkaumsa npeankaTos. Kype:
2.KBaHTOpbLI OBGLLHOCTU M CYLLLECTBOBAHUSA NPeANKaTOB. JuckpeTHast
3.PopmMynbl NOrMKM NpeankaToB (onpenerneHne, Npumepsl, MareMaTuKa
3aMKHYTble, OTKpbITbIE dopmynbl, TasTtonorun, | (IIMU, ®UNUT)
BbIMOMHUMAsA,  TOXAECTBEHHO  WUCTMHHas  (NOXHas) (vsu.ru)
dopmyna).
4.PaBHocunbHble opmynbl. OCHOBHblIE PABHOCUMIBHOCTU
dopmyn NOrMku NpeankaToB.
5.MpueeneHHasa dopma ana popmyn Norvku npeamkaTos.

Teopema 0 cyLiecTBOBaHUN NpUBEAEHHON OOPMBI.
6.MNpeaBapeHHas HopmarnbHasa popma. Teopema o
CyLLIeCTBOBaHUW NpefBapeHHO HopMarnbHOW popMbl

1.6 1.MoHaTne anroputma. TpeboBaHuA, NpeabsBrsemMble K Kypc:
anropuTmam. JlvickperHas
2. OnncaHue mawnHbl ThIOpUHra. MaTreMaTuKa
3. Bbluucnenus  cdyHkumn  Ha MawwuHe Tbetopudra. | (IIMU, ®UNUT)

SNeMeHTbI TeopuH ﬁnlraopmmmqecm HepaspeLunmble Npobnemsi. (vsu.ru)
. PekypcuBHble dyHkuuun. TpUMUTMBHO PEKYPCUBHBbIE U
anroputmos YaCTUYHO peKypcmBHble (PyHKUMK. Knaccbl peKkypCUBHbIX
PYHKUNRA.
5. Tesuckl TetopuHra n Tesuc Yepua.
6. HopmanbHbIn anroputm Mapkosa.

1.7 Teopus rpacos 1.MoHsaTHe rpada. Cnocobbl 3agaHus rpados. Kype:
2. Onepauun Hag rpadamu. JlnckperHas
3. OepeBo. KpaTuyanwee octoBHOE aepeso rpada. MaTeMaTHKa
4. MeTpuyeckne xapaktepucTukn rpada. (MU, PUNT)
5. 3agaun o kpatyanwem m Kkputndeckom nytn. Ceasb C (vsu.ru)
3agavamm CeTeBOro ynpasreHus.
6. OcHOBHbIE Yncna Teopum rpados.
7. dnunepossbl rpadbl.
8. lNoTtokn B cetsax. Teopema Poppa-dPankepcoHa o
MakcuMarnbHOM MOTOKE W  MWHMMAanbHOM  paspese.
OcHoBHble 0006LeHus.
9. OcHoOBHble MpuKNagHble 3agadn Teopun rpacos
(O630p).

2. MpakTnyeckne 3aHATUA
2.1 | OnemeHTbl Teopumn KOHeYHbIX | 1.MoHATMe MHoxecTBa. Onepauuum Hag MHOXECTBaMM. Kypc:
MHOXEeCTB 1 OTHOLUEHUI Onarpammbl Snnepa —BexHa. JlnckpeTHas

2.CBoicTtBa onepaumi Hag MHOXeCTBaMU. MaTeMaTHKa
3.MNpsamoe npounsseneHme MHoxecTB. MowwHocTb npsamoro | (IIMU, ®UNT)
npovsBegeHNsa KOHEeYHbIX MHOXECTB. (vsu.ru)
4.0THolleHus. Crnocobbl 3a4aHUsA OTHOLLIEHWUIA.
5.0nepauun Hag OTHOLLEHUSMN.
6.CBowicTBa BMHapHbIX OTHOLLEHWUN.
7.0THOLWEHME 3KBMBANEHTHOCTK, pas3bueHne MHOXecTBa
Ha knaccbl. CBA3b MeXAy HUMM.
8.0THOLWeHne nopsagka. YacTtunyHo n  NMHENHo
yrnopsiaoyeHHble MHOXecTBa. [inarpamma Xacce.
9. MoLHOCTb MHOXECTBA.

2.2 1.0cHoBHble npaBuia KOMOMHATOPUKN. Kypc:

2. MNepecTaHOBKM, pasMeLLeHns N coveTaHus. JlnckpeTHas
3. OCHOBHbIE TUMblI KOMOWHATOPHLIX 3adad. MareMaruKa
KombuHaTopuka 4. dopmyna BKIMOYEHWIN N NCKITIOYEHWUIA. (MU, PUNT)
5. PekyppeHTHbIE COOTHOLLEHMS. (vsu.ru)
6. PeweHne KOMOMHATOPHbIX 3adady C MOMOLbIO
NPOoV3BOAALLUMX PYHKLMN.
2.3 Anrebpa BbicKasblBaHUN. 1.MoHATMe  BbICcKasbiBaHWA.  Jlormyeckue  3HadeHUd Kypc:
Bynesbl GyHKUUK BbicKasbiBaHui.  OnepaumMm  Hag  BbICKAa3biBAHWUAMMU JlucKpeTHas
(oTpuuaHue, KOHBLIOHKUNS, AU3BIOHKUUA, UMNNUKaLus, MaTeMaTuKa
akBuBaneHums, ctpenka [lupca, wTtpux LWeddepa, | IIMU, DUUT)
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CNnoXeHne no Moaynio aga).
2. byneBbl QyHkuun. Cnocobbl
dyHKUM. PaBHble hyHKUMN.
3. [1BoncTBEHHbIE PYyHKUMW. [IPUHLIMN ABOUCTBEHHOCTH.

3afjaHusa  GyneBbIX

4.9nemeHTapHas  AN3bIOHKUUA. [n3bIOHKTUBHAs
HopManbHass ¢opma. Teopema O npeacTaBneHUU
dyHKkunn B Buge COAHO.

5. OnemeHTapHas KOHBLIOHKLUMS. KOHBbIOHKTUBHas
HopMarnbHasd dopma. Teopema O npeacTaBneHUn

oyneBon yHKuun B Buge CKHO.

6. MuHumuzaums 6ynesBbix yHKUMA B kracce [OHO.
MeTog KeanHa HaxoxaeHna MOH®.

7. MNonuHom XKerankuHa.

8 3amKHyTbIe Kracchbl.

9. .lNpoeepka nonHoTbl cuctembl. OnpegenexHvne 6asuca
MOMHOM CUCTEMBI.
10.PenenHo-KOHTaKTHbIE
3agauun Teopum PKC.

cxembl (PKC). OcHoBHble

(vsu.ru)

2.4 Jloruka npeavkaToB 1. Jlornyeckue onepauum Hag npegukaTamu. Kype:
2.KBaHTOpbI OOLLHOCTM 1 CYLLECTBOBAHUA NPEaUKaTOB. JluckpeTHast
3.PaBHocunbHble chopmMynbl. OCHOBHblE PaBHOCUIIBHOCTU MaTeMaTuKa
opmMyn NOrMKU NpeankaToB. (MU, PUUNT)
4.MpuBeaeHHas oopma gng popmyn NnorMku npeaMKkaTos. (vsu.ru)

25 1. MNMocTpoeHne malumHbl ThlopuHra Kype:

2. Bbluucnenns dyHKUMA  Ha  MawwuHe  TblopuHra. JlvckperHas
SnemeHTbl TEOpUM ANropuTMmnyeckn HepaspeLunmble NpobnemMbl. MareMaTuKa
anropuTmMoB 3. PekypcuBHble dyHKUMK. puMnTMBHO pekypcuBHblie n | (IIMUW, DUNT)
YaCTMYHO peKypcuBHble PYHKUMMK. Knacchl pekypCuUBHbIX (vsu.ru)
PYHKLUNRA.
2.6 Teopusa rpacos 1.MoHsiTue rpadpa. Cnocobsl 3agaHns rpados. Kype:
2. Onepauun Hag rpadamu. JluckperHas
3. [epeBo. KpaTyaiiiee ocToBHOE gepeBo rpada. MaTeMaTHKa
4. MeTpuyeckne xapaktepuctukm rpada. (OMU, OUNT)
5. 3agaumn o kpaTtyanwem u Kputndeckom nytu. Cessb C (vsu.ru)
npobremamun ceTeBoro ynpasreHus.
6. OCHOBHbIe 4Yncna Teopun rpados.
7. MoTtoku B ceTax. OnpefeneHne MakCcMManbHOro nNoToka
1 MMHMMAarbLHOro paspesa.
10. OcHoBHbIE NpUKNagHble 3agayn Teopun rpados.
13.2. Tembl (pasagenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUIA
No HaUMEHOBAHME TEMbI Buapl 3aHATUI (KONMYECTBO YacoB)
n/n (pasgena) gucumnnuHel | Jlekumu Mpaktnyeckue | JNlabopaTopHble Camog;%iTTeaanaﬂ Bcero
MpeameT, uctopusa u
1 | nepcnekTuBbl pa3BnUTUA 1 2 3
ANCKPETHON MaTeMaTuKu
OnemeHTbl TeopUM
2 | KOHEYHbIX MHOXEeCTB 1 9 10 10 29
OTHOLLEHUN
3 KombuHaTopuka 11 11 16 38
4 Anrebpa BbickasblBaHUN. 11 11 16 38
Bynesbl QyHKUUK
5 | Jlornka npegmkaToB 10 10 12 32
OnemeHTbl Teopuu
6 anropuTMoB 11 11 16 38
7 | Teopus rpacpos 11 11 16 38
UToro: 64 64 88 216



https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795

14. MeToan4yeckue ykasaH1MA Ans ody4yarowmxcsa no 0CBOEHUIO AUCLUNIIUHDbI
(pekomeHOayuu obydarouUMCs N0 0C80EHUK QUCUUNIUHBIL: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma ¢
KOHcrekmamu nekyud, rnpe3eHmayuoHHbLIM MamepuasriomM, pekoMmeHoayuu rno 8bIrnofIHEeHUK Kypcosol pabomel, Mo
opeaHu3ayuu camocmosimesibHol pabomasi 1o ducyurniuHe u op)

AyOuTOpHbIE 1 BHEAYAUTOPHbIE (CaMOCToATENbHbIE) OPMbl y4ebHOM paboTbl CTyAeHTa
UMEKT CBOEN Uenblo npuobpeTeHne UM LENOCTHOM CUCTEMbI 3HAHUM MO  AUCUMNINHE
«OuckpeTHaa matemaTtukar». cnonb3ys NEKUMOHHbIN MaTepuan, y4eOHUKN, AOMNOMHUTENBbHYIO
nutepaTtypy, NPOSABNAs TBOPYECKUMM MNOAXOA, CTYAEHT rOTOBUTCA K MPaKTUYECKUM 3aHATUSM,
paccmaTpmBasi UX Kak [OMNosiHeHwe, yrnybneHue, cuctemaTtmsaumilo CBOUX TeopeTU4ecKMX
3HaHun. CTyaeHT [osmkeH npunitv B BY3 € noOHMMaHMeM TOro, 4TOo CaMOCTOsITESbHOE
oBnageHue 3HaHUAMU ABNSETCH HEOTbEMITEMON YacTbio 0bpasoBaTenbHOro npowecca.

OcBoeHMe ancunnnuHbl NpeanonaraeT cnegyowmne HanpasneHnst paboThbi:

- N3y4eHune NOHATUMHOro annapaTa QUCUMMIVHGI,

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

- paboTy Hag OCHOBHOW 1 OOMOMHUTESNIbLHON NUTEPAaTYPOM;

- U3y4eHne BOMNpOCOB AN CAMOKOHTPOSIS (CaMOnNpoBEpPKN);

- CaMONoOAroTOBKa K NPaKTUYECKNUM U APYIMM BUAAM 3aHATUN;

- caMmocTosiTenbHas pabota cTygeHTa npu NOAroTOBKE K 9K3aMEHY.

lMpopaboTka nNEKUMOHHOro Kypca 4BMSAETCA OOHOM U3 BaXHbIX aKTUBHbIX hopm
camMocCTodaTeNbHON paboThl. Jlekunsa npenogasaTenst He ABNAETCS 03BYYEHHbIM Yy4eOHMKOM, a
npeacrasnseT nno4 ero nHausmayanbHoro teopdectsa. OH YMTaeT CBOWM aBTOPCKUMA KypcC CO
CBOEN JIOrMKOW, CO CBOUMU TEOPEeTUYECKUMN U MeToanveckumu nogxogamu. CTyOeHTy BaXkHO
NOHATb, YTO NEKUMSA eCTb cBoeobpasHasi TBopyeckass popMa camoCcTosTenbHOM paboTbl.. Bo
BpeMsi NeKuMmM MOXHO 3afaTb fNeKTopy Bornpoc. Bonpockl MOXHO 3afaTtb M BO BpeMS nepepbisa
(MMCbMEHHO UnM YCTHO), a Takke Mocne nekunm UnNu nepeq Hayanom odepenHon. Jlektop
HangeTt popmbl U CNOCOBLI pearMpoBaHNA Ha BOMPOCHI CTYAEHTOB.

[Anga obnerdeHns npouecca yCBOEHWUSA NEKUMOHHOrO MaTepmana B KOHLE KaXaon nekumm
cTygeHTaM JaeTcs nepeyvyeHb TeOPEeTUYECKNX BONPOCOB, KOTOPbIE AOSMKHbI OblTb MOArOTOBEHDI
K npakTtudeckomy 3aHAaTUO0. Kpome TOro, npeagnaraetcd CaMOCTOATENbHO pewnTb psg
TeopeTnyecknx 3agau.

MeTogonornyeckme pekoMeHgaumMM Mo OpraHu3aumm CaMOCTOATENbHOW paboTbl
CTyOEeHTOB

MeTogonornyeckne pekoMeHAauun npu3BaHbl MOMOYb CTyAEHTaM OpraHn3oBaTb
CaMOCTOATENbHYIO paboTy Npu M3y4eHMM Kypca: C MaTepuanamum nekunmin nm CeMMHaPCKUX
3aHATMI, nuTepaTypbl MO o0WwMM M crneumanbHbiM BonpocaM. CamocTtosTenbHass paboTta
CTygeHTa AOfMKHa onupaTtbCsl Ha COOPMUPOBAHHLIE HAaBbIKM U YMEHUSs, NpuobpeTeHHble BO
Bpemsi o0bydyeHus B cpegHenm wkone. B BY3e cTyoeHT OoOmMkeH NOBLICUTH YPOBEHb
camocTodaTenbHOCTU. CocTaBnsowen KOMMNOHEHTON ero paboTbl OOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepaTypon No TemMe 3aHATUIA, HY)XHO AenaTb BbIMUCKM TEKCTa, CoAepXKallero
XapaKTepPUCTUKY WM KOMMEHTapuUn yxe 3HakomMoro Bam wuctoyHuka. YMeHue pabotatb C
nUTepaTypon O3HayaeT Hay4yuTbCS OCMbICIIEHHO MONb30BaTbCA WUCTOYHMKaMW. [pexage 4vem
NPUCTYNNTb K OCBOEHUIO HAYYHOW NUTEpaTypbl, PEKOMEHOYETCA YTEeHNEe y4eOHUKOB N y4eBHbIX
nocobun.

MeToamnyeckme pekomeHaaumnmn No NOAroTOBKE K 9K3aMeEHY

Mpn nogrotoBke K 3K3ameHy crieqyeT B MOMMHOW Mepe MUCMNoNb30BaTh NEKUNOHHbIN
MaTtepuan n akageMuyeckui Kypc y4ebHuka, pekoMeHLOBaHHOro npenogasartesieM.

MeToanyeckme pekoMmeHaaunn npu Mcnonb30BaHUN ANCTaHLIMOHHbIX 06pa3oBaTeNbHbIX
TEXHONOornm

Mpn mcnonb3oBaHUM AUCTAHUMOHHBLIX 0OpasoBaTeflbHbIX TEXHOMOMMA U 3NEKTPOHHOIO
obyyeHnsa BbINOMHATL BCe YyKasaHus npenogasaTtenen no pabote Ha LMS-nnatdgopwme,
CBOEBPEMEHHO MOAKMYaTbea K online-3aHATNAM, cobntogate pekoMeHaaunn No opraHn3aunm
CaMoCTOATENBHOM paboThl




15. lMepeyeHb OCHOBHOW W AONOSNIHUTENLHOM nUTEpaTypbl, PECYpPCOB WHTEPHET,
HeobXoaUMbIX AN OCBOEHUS AUCLUMUNIIUHBI (Crucok numepamypbl 0hOPMIISIEMCS 8 COOmM8emcmeuu
¢ mpebosarusimu TOCT u ucrions3yemcsi obw,asi CK803Hasi Hymepauyus 0518 ecex 8Udo8 UCMOYHUKO8)
a) 0OCHOBHas nuTeparypa:
Ne n/n MCTOYHMK

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

2 Lesenes, tO. . OuckpetHaa matemaTuka : yyebHoe nocobue / HO. I1. Lllesenes. — 4-e u3g.,
ctep. — Cankr-lMeTepbypr : JlaHb, 2019. — 592 ¢c. — ISBN 978-5-8114-4284-3. — TekcT :
3IEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6MbNnoTevHas cuctema. — URL:
https://e.lanbook.com/book/118616

3 CygonnaTos, C. B. [JuckpeTHass matematuka : y4ebHuk / C. B. Cynonnarog, E. B. OBuUMHHUKOBA.

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

4 MukoHu, C. B. InckpeTHaa maTemaTuka ansa 6akanaepa: MHOXECTBA, OTHOLIEHUS, YHKLNN,
rpadbl : ydebHoe nocobue / C. B. Mukonn. — CaHnkt-INetepbypr : JlaHb, 2021. — 192 ¢. — ISBN
978-5-8114-1386-7. — TeKCT : aNeKTPOHHLIN // JlaHb : 3neKkTpoHHO-6MGMoTeUHas cucrema. —
URL: https://e.lanbook.com/book/168465

Epycanumcknii, A. M. OdwuckpeTHas matemaTuka. Teopus M nNpakTUKym : yd4ebHuk / A. M.
Epycanumcknin. — Cankr-letepbypr : Jlanb, 2021. — 476 c. — ISBN 978-5-8114-2908-0. —
TekcT: o9nekTpoHHbIM /[  JlaHb :  anekTpoHHO-6mbnuoTteuHas  cuctema. —  URL:
https://e.lanbook.com/book/169172

6) gononHuTenbHasa nuTeparypa:
Ne n/n McTOYHUK

6 AcaHoB, M. O. luckpeTHad 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, 1O. E. Anroputmbl guckpetHow MaTematukm : yd4ebHoe nocobue / 0. E.
KyearickoBa. — YnbsiHoBcK : YAl'TY, 2017. — 99 c. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6nbNnoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/165014

8 Lesenes, tO. IM. MNpuknagHbie BONPOCHI AUCKPETHOW MaTteMaTukmn : y4ebHoe nocobue / HO. T1.
LLeBeneB. — CaHkT-lNeTepbypr : NaHb, 2021. — 356 c. — ISBN 978-5-8114-2762-8. — TekcT :
3NEKTPOHHbLIN // JlaHb : 3NEeKTPOHHO-bUbNMoTeyHas cuctema. — URL:

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

B) MHOPMALIMOHHbIE 3NTEKTPOHHO-00pa3oBaTenbHble pecypchl (ouumnaneHble pecypcbl MIHTEPHET):
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 OnekTpoHHO-6nbnuoTeyHasa cuctema «YHuBepcuteTckaa bubnuoteka online (goctyn
ocyLLecTBnsieTca no agpecy: https://biblioclub.ru/);
12 OnekTpoHHas bubnuoteka BIY https://www.lib.vsu.ru/
MaTtemaTtuyeckas normka / MOTU — HMNOO.— Pexnm goctyna:

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

14 MaTemaTtunyeckas noruka. NonutexHnyeckuii Barnag / Cr6ry — Coursera — Pexxum goctyna:
Matematuyeckas norvika. MonutexHunyeckun B3rnag | Coursera

15 MeToabl n anroputmbl Teopum rpacos / Yuuepcutet UTMO 3.— HIMOO.- Pexxum goctyna:

https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToapl 1 cpeactea
OwnckpeTHasa matemaTuka (MMU, DUNT)/ 1O.B. BoHgapeHko.— — O6pasoBaTenbHbI nopTan
16 «ONEKTPOHHbIN yHMBepcuTeT BIY». — Pexum goctyna: Kype: Jluckpernas marematuka (IIMU,
DOUNT) (vsu.ru)



https://biblioclub.ru/);
https://www.coursera.org/learn/matematicheskaya-logika-politekhnicheskiy-vzglyad
https://edu.vsu.ru/course/view.php?id=10795
https://edu.vsu.ru/course/view.php?id=10795

16. MepeyeHb y4eOHO-meTOAMYECKOro obGecneyvyeHUss AN CaMOCTOSITeNIbHOM 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 npomexyTquon atrectauumn. ,D,J'Iﬂ 3TOro
pekomeHayeTCcA OCBOUTb TeOpeTMHeCKMVI MaTepuan, CoOTBEeTCTBYHOLWNX TEM, NO KOHCMNEeKTam
NeKunn 1 npeseHTaunmoHHOMY martepuany, pasmelieHHomy Ha 30 pecypcax, nutepaTypy w3
npeacrtaBrieHHOro HMxxe nepeyHq, Mmatepuarbl C TeMaTU4eCKX pecypcoB CeTu |/|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 : anekTpoHHO-bnbnmoTevHas 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-6MbnmnoTeyHas 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-lMNeTepbypr : NlaHb, 2021. — 160 c. —
ISBN 978-5-8114-1456-7. — TeKCT : 9NeKTPOHHbIA // JlaHb : 3NeKTPOHHO-OMONMoTeYHasi
cuctema. — URL: https://e.lanbook.com/book/168563

17. WHdopMaLMOHHbIE TEXHONOrMMU, WCNoNb3yemMble ANA peanu3auum y4eOGHOWM
ANCLUMNIINHBLI, BKNKOYasas nporpamMmMHoe obecneyeHune U MHGOPMaLMOHHO-CNpPaBO4HbIe
cuctembl (NMpu He06XO0AMMOCTH)

OucumnnuHa peanuadyetcd C MNPUMEHEHUEM 3fEKTPOHHOrO0 ObyyYeHust U AUCTAHUMOHHBLIX
obpasoBaTtenbHbIX TexHonormn. [na opraHusaumm camocTtosTenbHon paboTbl oby4varowmxcs
ncnonb3yeTcsl 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:

- TEXHOMOMMN CUHXPOHHOIO M aCUHXPOHHOIO B3anMOAENCTBMS CTYAEHTOB 1 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 AUCLUMUNIIUHDI:

Ayantopus AomKHa OblTb obopyaoBaHa: KoOMMbKOTEP npenogasaTtens, MynbTumeaua
obopynoBaHue (npoekTop, cpencTtea 3BYKOBOCMNpPOM3BEAEHMS), Jocka MenoBas,
cneumanuanpoBaHHas mebernb.

Ona camocTtoaTensHon paboTbl Heob6XoAMMbI  KOMMbKOTEPHbIE  KMACCbl, MNOMELLEHWS,
OCHalLleHHble KOMMNbOTEPAMK C JOCTYNOM K ceTu NHTepHeT.

Ona camocTosTensHon paboTbl Heob6XOAMMbI  KOMMBIOTEPHbIE  KMNacCbl, MOMELLEHWS,
OCHalLleHHble KOMMNbOTEPaAMK C JOCTYNOM K ceTu NHTepHeT.

MHopmMaLMOHHbIE TEXHONOMMN AN peanu3aumm y4ebHON ANCUMNINHBDI:



- TEXHONOMMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aMMOLENCTBUSA CTYAEHTOB U NpenogasaTtens
nocpeacTBoM cry>k06 (CepBMCOB) MO NEPECHISIKE U MOMYYEHNIO SNEKTPOHHbIX COOBLLEHMIA, B TOM
yucne, no cetn IHTepHeT;

- CePBUC 3MNEKTPOHHOWN NOYTLI 4115 onepaTMBHOW CBA3WM NpenofasaTesnia U CTY4eHTOB.

MporpammHoe obecneveHune:

Windows 10 (nuueHsnoHHoe M0);

LibreOffice (cBobogHoe n/vnun 6ecnnatHoe M0O);

Adobe Reader (cBobogHoe n/unu 6ecnnatHoe M0O);

Notepad ++ (cBob6ogHoe n/nunu 6ecnnatHoe MO); 7-zip (cBobogHoe n/mnmn 6ecnnaTtHoe M0);
Mozilla Firefox (cBo6ogHoe u/unu 6ecnnatHoe MO)

19. OueHo4HbIe cpeacTBa ANs NPoBeAeHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTauum

Mopsiaok oLeHKM ocBoeHMs obyyarowmmmncs y4ebHoro MaTepuana onpeaensieTcs
CoAepXXaHNeM crieQyrLmMx pasaenos ANCLUNINHDI

HaunmeHoBaHve WHpmnkaTtop(bl)
,.',\ﬁ, pasfena AMCLMMINHbI Ko“cl';?;)eH LOCTKEHMS OueHouHele cpeacTea
(mogyns) 5 KOMMOeTeHUMn
MpegmeT, uctopus u
nepcrneKkTMBbI Pa3BUTKS
1 MCKDETHOM OrnK-1 OrK-1.2 Onpoc
MaTemMaTuKm
OnemeHTbl TeopUM
2. | KOHEYHbIX MHOXECTB U OlMK-1 OI'IK-11.12, OfK- KoHTponbHas paboTa 1
OTHOLUEHUN :
3 KoMGuHaTopuKa OlMK-1 OI'IK-ll..lz, OfK- KoHTponbHasa paboTa 1
Anrebpa
4 BbICKa3blBaHUN. bynesbl OrlK-1 OI'IK-11.12, OfK- KoHTponbHas paboTa 2
PYHKUMUN )
5 | floka npeawkaros OnKk-1 OI'IK-11.12, OfK- KoHTponbHas pabota 3
6 :;;“SZ:L%B Teopnn OrnK-1 OI'IK-11.12, OnK- KoHTponbHas paboTa 3
7 Teopus rpacdos OMK-1 OrK-1.1, OMK- KoHTponbHas paborta 4,
1.2 MpaKTUKO-OpUEHTUPOBAHHbIE 3adaHus.
MpomexyTouHas aTTectaums MepeyeHb Bonpocoel, MNepeyeHb BONPOCOB 2
dopma KOHTporns — ak3ameH (1 cem), ak3ameH (2 cem) npaKT”quKMe;?ﬁl:m:gnpaKT”qec'(”e

20 TunoBble OLEHOYHbIE cCpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwme
npoueaypbl oLueHUBaHUs

20.1 TeKywWwuMn KOHTPOJSb yCneBaemMocTu

KoHTporb ycneeaemocTu no AUCUUMIIMHE OCYLLECTBMSAETCS C NMOMOLLIO CrieayHLLIMX
OLIEHOYHbIX CPEeACTB:

- lomaluHne 3apaHus;

- [MpakTnko-oprueHTMpPOBaHHbIE 3a4aHNS;
- KoHTponbHble paboThl;

- YCTHbIN onpoc.

KoHTponbHbIe paboTbl

KoHTponbHas pab6oTta Ne 1 (TunoBon BapuaHT)



Ne1. [Jokaxute: AcBUK < A\BcK

Ne2. Kakumun cBonctBamu (pednekCcMBHOCTb, CUMMETPUYHOCTb, TPAaH3UTUBHOCTD,
aHTUCMMMETPUYHOCTL) oObnagaeT OuHapHoe oOTHoweHne p (OOBbACHUTL), a KakKuMKU He

obnapaeT (NpuBeCTM KOHTprpumepbl)?. MOXHO NM p OTHECTM K cneumanbHbiM GUHaPHbLIM
OTHOLLEHWNSIM (OTHOLLEHUSIM 3KBUBANEHTHOCTU, nopsiaka)?

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

Ne3. B otaene HUWM paboTatoT HECKOMBbKO YENOBEK, NMPUYEM KaXObll U3 HUX 3HAET XOTA
Obl OAVH VH. A3bIK.
6 3HaKT aHIMUNCKUN, 6 — HEMEUKUI, 7 — ppaHLy3CKMW. 4 3HAKOT aHIMUUCKUN U HEMELKUN, 3 —
HeMeuKnin 1 ppaHuy3cknn, 2 — dopaHuy3ckui 1 adrnmnckun. OOnH YenoBek 3HaeT Bce Tpu
a3blka. Ckonbko Yyenosek paboTaeT B oTaene? CKONbKO 3HAOT TONbKO HEMELIKUIA?

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

Ne5. Y mambl m s6nok v n rpyw. Kaxagblh geHb B TevyeHue (m+n) gHen noapsia oHa
BblaaeT cbiHy No 1 ppykTy. CKONbKMMK cnocobammn 3To MOXeT BbITb caenaHo? (ppyKTbl O4HOro
BMOa CYMTaoTCA OAMHAKOBbLIMMN)

Ne6. Ckonibko KoMOGUHaUMIM MOXHO cOCTaBUTb U3 ByKB CroBa «KapukaTypa», ecnu rnacHble
OYyKBbI HE AOIMKHbI MATU NoapsA?

KoHTponbHas pabota Ne 1 paccuntaHa Ha 2 akageMnyeckux vyaca.

[ns oueHuBaHusa pesynbTaToB paboTbl uMcnonb3dyeTca 4-6annbHad wana: «OTSIMYHOY,
«XOPOLUOY», «yOOBNETBOPUTENBHOY, KHEYOOBNETBOPUTENBHOY.
CooTHoLeHWe nokasaTenemn, KpUTepues U LWKanbl OLEeHUBaHUS pe3ynbTaToB 0byyYeHus.

Kputepun oueHnBaHus LLikana oueHok
OOyyvatoLmincsa BepHO peLunn He MeHee 5 3agaHuin. Ominuy4Ho
BepHo pelleHo 4 3agaHus. Xopouwio
BepHo pelleHo 3 3agaHus. Ydoesnemeopu-
meJsibHO
BepHo peleHo meHee 3 3agaHumn Heydoenemesopu-
meJsibHO

KoHTponbHas pabota Ne 2 (TunoBon Bap1aHT)

fi=(xvy)>(yz&x), fh,=xyvz, fz=X->12)->(y—>X).
Ne1. [ns fl noctponte COH®, CKH®, MK pgBymsa cnocobamu (C nomouibio Tabnuvubl

WUCTUHHOCTM M C MOMOLLbIO PaBHOCUSbHBIX Npeobpa3oBaHnin).
Ne2. Onpepenutb, kakuMm knaccam 6ynesbix yHkuMn npuHapgnexut f, a kakum He
npuHagnexuT (oTeeTbl 06ocHOBATL).



Ne3. [MpoBepuTb, ABNAETCA NW NOMHON cuctema yHkunn F = {fl, f5, f3}. Ecnu pa, To
HanTK ee basuc.

Ne 4. Mo nogospeHuio B COBEpLUEHHOM MpecTynneHun 3agepxanun bpayHa, [xoHa wn
Cmuta. OanH 13 Hux 6bin yBaxaembiM B ropoge CTapukom, Apyron Obinl Manon3sBecTHbIM
YUHOBHWKOM, TPETUA — WN3BECTHLIM MOLUEHHUKOM. B npouecce cnencrtBusi CTapuk roBOpwn
npasay, MOLUEHHVK fran, a TpeTuUn 3afepXKaHHbIn B OAHOM Criydyae roBopun npasay, a B Apyrom
— NoXb. BOT, 4TO OHM yTBEpXKOANMN:

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

[xoH: «bpayH He BuHOoBaT. NpecTynneHne cosepunsi CMUT».

CmuT: «A He BuHOBaT. BuHoBEH BpayH».

Onpepgenvte nms ctapuka, MOLLEHHMKA U YUHOBHUKA U KTO U3 HUX BUHOBAT, €CN U3BECTHO,
YTO MPECTYMNHWK OAVH.

Vka3zanue: b — Bunosat bpayn, /[ — Bunosar [[xon, C — BuHoBat CMUT.

KoHTponbHasa pabota Ne 2 paccuntaHa Ha 2 akageMudeckux yaca.

[ns oueHnBaHMA pe3ynbTaToB paboTbl MCNonb3yeTcsa 4-6annbHas wana: «OT/IMYHO», «XOPOLLOY,
«yOOBNEeTBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
CooTHoLleHre nokasaTenemn, KPUTEPUEB W LLKasbl OLLEHNBAHMSA pPe3ynbTaToB 00y4YeHus.

Kputepun oueHnsaHus Lkana oueHok

BepHo pelueHbl 4 3agaHusa unu gonyuleHa apupmeTmyeckas ownbka B Omnu4Ho
OZHOM 13 3aJaHUI NPy BEPHOM peLLEHUN OCTalbHbIX

BepHo peweHo 3 3agaHus. Xopouwio
BepHo pelueHo 2 3agaHus. Ydoenemeopu-
mersnbHO
PelweHve He yaoBneTBOpPSiIeT HU OOHOMY W3 MepeyncneHHblx | Heydosnemeopu-
KpUTEPUEB. meJsbHO

KoHTponbHas pabota Ne 3 (TunoBon BapmaHT)
Ha R?sanan npegukar P(X, y) = (| y|>2) - (y > XZ).
Ne1. M306pa3nTb Ha geKapTOBOM NIIOCKOCTM 06nacTb MCTUHHOCTM NpeaukaTa.
Ne2. PaccmoTpets npegukatbl VX P(X,y), Vy P(X,y), 3x P(x,y), 3y P(x,y).
1) onpegenuTb, OT KaKNX NePeMEeHHbIX OHU 3aBUCAT;
2) BbIYMCNUTb 3HAYEHNSA 3TUX NpeanKaToB AnA 2-3 pasNnUYHbIX 3HAYEHUN
nepeMeHHbIX;
3) K KakMM Knaccam npeamnkaToB MX MOXXHO OTHECTU?
Ne3. Bblunciutb 3HadeHus VX Ay P(Xx,y), Vy Ix P(x,y), Ix vy P(x,y),

dy VX P(X,y), VX Wy P(X,y). OTBeTbl 06BbACHUTD.
Ne4. Kakas pyHkums nonyydaetcs n3 g(x)u h(x,y,z) ¢ NOMOLLbIO CXeMbl NPUMUTUBHOM
pekypcum, ecrim g(x) = x, h(x,y,z)=z2 ?
Ne 5.3anucaTtb nporpammy (C KOMMEHTapUsSMN) MaLLMHbI ThlopuHra B andasute A={X, Yy,
z, A}, KOTOpas B MICXOAHOM CIIOBE BTOPOE BXOXAEHME «XZ» 3aMEHSIET Ha KyX»

KoHTponbHasa paboTa Ne 3 paccumTaHa Ha 2 akageMn4eckmx yaca.

[ns oueHuBaHUS pe3ynbTaToB paboTbl Mcnonb3yetcs 4-6annbHas wwana: «OTINYHOY,
«XOPOLLO», «yA0BNETBOPUTENBHOY», «HEYAOBNETBOPUTENBHOY.
CoOTHOLLIEHNE NoKasaTenewn, KpUTepUeB 1 LLKarbl OLEHUBaHUS pe3ynbTaToB 00yYeHus.



Kputepuu oueHnBaHmns LLikana oueHok

OOyyvarowuninca BepHO pelunrni He MeHee 4 3agaHui, a B OOHOM U3 Omnuy4Ho
3afaHun gonyuleHa apudmeTmyeckas owmobka.

BepHo pelleHo 4 3agaHus. Xopouwio

BepHo pelleHo 3 3agaHus. Ydoenemeopu-
meJsibHO

BepHo pelueHo meHee 3 3agaHun Heydoenemeopu-
meJsibHO

KoHTponbHas pabota Ne 4 (TunoBon BapuaHT)

1. OaHbl rpadpbl Gy 1 G,. Hangute G uG,, Gy NGy, G xG;,.

2. OnpegenuTb XpoMaTU4eCcKoe YNCIO, YACHO BHELLHEN N BHYTPEHHEWN YCTOMYMBOCTW.
3. Ons rpadpa G; onpegenuTb KpaT4yanLimMim NyTb OT NEPBON A0 MOcneaHen BeEpPLUNHbI
4. Ha rpacbe G, onpeaenntb MakcMmarnbHbIW NOTOK

KoHTponbHas paboTta Ne 4 paccuvTaHa Ha 2 akageMu4eckmx yaca.

[nsa oueHvBaHuns pesynbTaToB paboTbl Mcnonb3dyeTcsa 4-6annbHas wana: «OTIIMYHOY», «XOPOLLOY,
«y[OBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoleHne nokasaTenen, KpuTepmeB U1 LLKarbl OLLEeHUBaHUS pe3ynbTaToB 0ByyYeHus.

Kputepuu oueHnBaHus LLikana oueHoK




O6y4aowmmncsa BepHO peLumnr He MeHee 4 3agaHuin, Npy 3TOM B OAHOM OmiuuyHo
13 3agaHni gonyuieHa apudmetnyeckas owmnbka.

BepHo pelleHo 3 3agaHusi. Xopowo

BepHo pelleHo 2 3agaHus. Ydosenemeopu-
mersbHO

BepHo pelueHo meHee 2 3ajaHun Heydoenemeopu-
mersbHO

MpaKkTUKO-OpMeHTUPOBaHHbIe 3aAaHus

1. lMNMocTpouTb ceTeBOM rpadouk.
2. Hantu npogomkMTenbHOCTb BbINONTHEHNA KOMMekca pabor.
3. HainTtu BpemMeHHble XxapakTepucTukn cobbiTuin n paboT.

Ycnosue 3agaun.

Cpoenatb aepeBsAHHbIN AWMK (paboTy BbINONHAET O4MH YenoBek). PaamecTuTb 4OCKN B
COOTBETCTBUM C pa3mepamu swmka (15 MuH.), paspesatb JOCKU (12 MUH.), CKINenTb YacTu
awmka (40 MyH.), NpMBbUTb K KPbILKE SWmMKa netnu (8 MuH.), nogoXxaaTb, Noka ALWMK BbICOXHET,
1 BblTepeTb ero (15 MUH.), NeTnn C KPbILIKOW NPUBUTL K ALKKY (8 MUH.)

Pabota paccuumtaHa Ha 1 akagemuyeckuid  Yac. [nsi ouEHVBaHUSI pes3ynbTaToB 00yyYeHus
ncnonbayeTcs 2-6ansibHas Wwana: «3a4TeHoy, «He 3a4TeHO.

CooTHoLLEHMe nokasaTenem, KpMTEPUEB U LLKasbl OLLEeHUBAHWUSA pe3yrbTaToB 00yYeHus.

Kputepumn oueHmBaHusi Llkana oueHok
BepHO BbINOMNHEHDbI 2 3aaHus. 3a4meHo
BepHO BbINOMHEHO MeHee 2 3aJaHnn. He 3aumeHo

20.2 MpomexyTo4yHaa aTrectauus

MpomexxyToyHas aTTecTauus no AUCUUNnHe (3k3aMeH) OCYLLLECTBNSIETCS C MOMOLLbIO
crieayoLWwmnx OLEHOYHbIX CPEaCTB:

TeopeTnyeckme BONpOChk!, NpakTU4eckne 3aaaHus.

KoHTpornbHO-n3MepuTenbHble MaTepuanbl 3k3ameHa BKIoYaloT B cebsi TeopeTuyeckune
BOMPOCHI, NO3BOMSIOLIME OLEHUTb YPOBEHb MONMYYEHHbLIX 3HAHWI M MpaKTUYEecKUe) 3agaHus,
No3BONSAOLLME OLEHUTb CTeneHb COOPMUPOBAHHOCTM YMEHUIA U HaBbIKOB.

[na oueHnBaHMA pe3ynbLTatoB OOYYEHUA Ha 3K3aMeHe  MCMOoNb3yTCHA cnegyolme
nokasarenu:
1) 3HaHWe y4yebBHOro matepmana v BrageHue NOHATUMHBIM annapaToM TEOPUN aHaNUTUYECKOM
reomMeTpun n NMHenHon anrebpsl;
2) yMeHue pellaTb CTaHAapTHbIE 3a4a4M aHanUTUYECKON reoMeTpun n NMHENnHon anrebpel;
3) BnageHwe HaBblkaMM CUCTEMHOrO aHanu3a npobrnemMbl M MNPUMEHEHUS  MEeToOOB
aHanNUTU4YeCKONn reomMeTpum W JNUHENHOW anrebpbl Npu peweHun 3agad B pPasfUYHbIX
npuknagHbix obnacrax;
5) BnageHne HaBblkaMy UCMONb30BaHMUS MHCTPYMEHTOB aHaNUTUYECKON reoMeTpun 1 IMHENHOWN
anrebpbl 4Ns peLeHnst NPaKTUKO-OPUEHTUPOBAHHbIX 3a4auy.



lNMepeyeHb BONPOCOB K 3K3aMeHy 1

l.  3OnemeHTbl TeopUn MHOXECTB

1. OnucaHue mHoxectBa no KaHTopy. OTHOLWEHWE MNPUHAONEXHOCTU, BKITHOYEHUS.
PaBeHCTBO MHOXeECTB.

2. Cnocobbl 3agaHnsi MHOXECTB.

3. Onepaumn Hag MHoxecTBamu. Kpyrm Onnepa. CowncrtBa onepauun Hag
MHOXecTBamMun. (OQHO M3 HUX YMeTb JoKa3biBaTb).

4. Tlpsmoe npousBeneHne MHoXecTB. MOLLHOCTb MPSMOro Npou3BedeHUss KOHEYHbIX
MHOXECTB.

5. OTHoweHus. Cnocobbl 3agaHns oTHoLWEHUN. [pumepsl.

6. Onepauuun Hag OTHOLLUEHUAMM.

7. CsonctBa OMHapHbIX OTHOLWIEHUN. (YMEeTb CTPOUTb OTHOWIEHWA C 3afaHHbIMU
CBONCTBaMM).

8. OTHoLWeHne 3KBMBaANEHTHOCTW, pa3dbuneHne MHOXecTBa Ha knaccbl. CBsA3b Mexay
HUAMMN.

9. OTHoweHne nopsaka. YacTM4HO M NMHENWHO YNOPSAOYEHHblIE MHOXEeCTBa.
Hwnarpamma Xacce.

10. PyHKUMOHANbHbIE OTHOLLEHUS U OTOBpaXKeHns MHOXecTB. CBOMCTBA OTOBPaXKEHUI.
MoLLHOCTb MHOXeECTBA.

11. byneaH KOHeYHOro MHoXecTBa. MowHoCTb ByneaHa.

12. PenaunoHHasa mogenb AaHHbIX.

[I. OnemeHTbl KOMOBMHATOPUKK

1. OcHoBHble npaBuna KOMOWMHATOPWUKW: MpaBuna Cymbl M NpaBuna nNpousBeaeHus
AN ABYX M NPOU3BOSIBLHOIO Yncra ObObekToB.

2. [MoHsTne r-BblbOpKkM (ynopsagoyeHHasi, HeynopsiAoYeHHas, ¢ NoBTopeHuamMu n 6es
NMOBTOPEHUN).

3. PasmelyeHune C nosBTopeHusMn U 6e3 noBTOpeHUn. [lepecTaHOBKM.
[lokasaTenibCTBO COOTBETCTBYHOLLUMX (POPMYII.

4. Co4eTaHus C NOBTOPeHUsMU 1 6e3 MOBTOPEHUI (C AOKa3aTerbCTBOM).

5. TlepecTaHOBKM C MOBTOPEHUSIMU.

6. Csonctea codeTaHnn. buHom HeloTOHa.

7. ®dopmyna BKIIHOYEHUN U UCKITIOYEHUN.

8. PekyppeHTHble COOTHOLWEHUS. MNMopsiAOK COOTHOWEHNA. JIMHENHbIE PEKYPPEHTHbIE
cooTHoweHus |l nopsaka.

9. CsouctBa pewenunn JIPC(ll) (nMHenHaa kombuHauusa OBYX pelueHun sBnseTcs
peLleHnem).

10. O6wee peweHne JIPC (lI). Teopema o6 obwem pewenun JIPC (lI) B cny4dae
NPOCTbIX KOPHEN XapaKTePUCTUYECKOTO YPaBHEHMS.

11. Teopema 06 obwem peweHun JIPC (ll) B cny4ae KpaTHbIX KOpPHeN
XapaKTEPUCTUYECKOrO YpaBHEHWSI.

12. YpaBHeHue ®nboHa4um 1 ero peLueHme.

lll. OnemeHTbl MaTtemMaTu4eckomn NOrmKun

1. TlloHATHe BbiCKasbiBaHus. Jlormdeckne 3HayeHus BbiCKasbiBaHuW. Onepauuun Hapg
BbICKa3blBaHUSIMU (OTPULAHUE, KOHBIOHKUMUA, OAU3BIOHKLUMS, UMMAMKaUMS, SKBUBAneHUus,
ctpenka MNMupca, wtpux Weddepa, cnoxeHne no moaysnto Aga).

2. [lponosuumoHanbHaa dopmyna. KoHkpeTusauma dopmyrbl. Teopema o
NIOrMYeckoM 3HaYeHUN COCTABHOIO BbiCKa3blBaHUS.

3. Knaccudukauma dopmyn anrebpbl BbiCKasblBaHWA (BbINOMHUMbIE, TaBTOMNOMMW,
ONPOBEPXNMbIE, TOXAECTBEHHO JOXHble). TeopeMbl 006 OCHOBHbLIX TaBTOSOMUSIX
(mokasaTenbCTBO OAHOM N3 (POPMYI KaXX40N TEOPEMBDI).

4. TloHATME paBHOCUNbHBLIX opmyn. Teopembl O HEeoOXOAWMbBbIX WM [OCTaTOYHbIX
YCNOBUSAX PAaBHOCUINBHOCTN 2 hopmyn (C AOKa3aTENbCTBOM).

5. OcHOBHble paBHOCWUNBHOCTM anrebpbl BbIiCKasbiBaHUA (QOKa3-BO OOHOM U3



dopmyn).

6. Jlornyeckoe cnepcrteme dopmyn. Teopema 0 HeobxogMMOM M OOCTaTOYHOM
yCrioBuMM norndeckoro cneactaud. lNpasuna normyecknx yMo3saksioueHun.

7. bynesbl @yHKunn. Cnocobbl 3agaHna OyneBbiX QyHKUMA. [lpumepbl. Yucno
BGyneBbIX QYHKLMIA OT N NepeMeHHbIX. PaBHble oyHKUUMN.

8. [lsoncTteeHHble yHKUUKU. [TpUHLMN 4BONCTBEHHOCTMU.

9. OnemeHTapHas OM3bIOHKUMA. [AU3BIOHKTMBHAA HopmanbHas gopma. Teopema o
npeacrasneHnn gyHkumn B suge COH®. Mpumepsl.

10. OnemeHTapHasa KOHbIOHKUMA. KOHBIOHKTMBHAA HopmarnbHas dopma. Teopema o
npencrasneHuun dyneson gyHkumn B Buge CKH®. Mpumepsi.

11. OnpepeneHve 3amblikaHus. CBOMCTBA 3aMblkaHUSA.3aMKHYTble knaccel. Knaccel T1
nTO.

12. Knacc S camMoOBOWCTBEHHbIX yHKUMA. MoLWHOCTL MHOXecTBa S, nemma o
3aMKHYTOCTWU. Teopema O HecaMO4BOUCTBEHHOM (PYHKLINN.

13. Knacc M MOHOTOHHbIX OYHKUMA. 3aMKHYTOCTb Knacca. TeopemMa 0 HEMOHOTOHHOW
YHKUMN.

14. Knacc L nuHenHbIX YyHKUMW. MoWHOCTb Knacca. 3aMKHYTOCTb. Teopema o
HENMMHENHON OYHKLNMN.

15. MNonHasa cuctema 6ynesbIx PyHKUMNA. [Mpumepbl. Teopema 0 NosIHOTE ABYX CUCTEM.

16. Teopema 0 (hbyHKUMOHANbLHOM NoNHoTe (Teopema llocTa).

17. MNpumeHeHne 6yneBbIX PYHKLMIA K peNenHO-KOHTaKTHbIM CXemMam.

MpumepHbIN NepeyYeHb NPaKTUYeCKNX 3agaHun-1

1. [JaHo  MHOXecTBO A={1,2,3,4,5,6,7,8,9}. AeBnsetcA  nM OTHOLIEHWe
p=1{(x,y)e Ax A]X derumcana'y}  OTHOWEHMEM  YACTUYHOTO nopsiaka?
JlnHenHoro nopsgka? B cnyvyae nonoXuTenbHOro oOTBeTa MNOCTOWTE Auarpammy

Xacce. NocTponTe MmaTpULy CMEXHOCTN OTHOLLEHUS.
2. Ons cnepytowen 6ynesoii yHKumn Hanante CKH® dopmy: f(x,y,2) :(>_( - z)/\ y.
a. MocTtonTte Tabnuuy UCTUHHOCTU ABONCTBEHHOM K T doyHKUmN.
3. [aHbl 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 MHOXECT.
a. Moctpoitte B(A)x B(C), ecrn A= {1, 2},C = {*®}.
4.  HaWiTn pelueHne NMHEHOro PeKypPEeHTHOro COOTHOLLIEHMS BTOPOTO Nopsaka:
f(n+2)=4f(n+1)-3f(n), rae f(1)=2, f(2)=3.
5. TllpuBegute npumep opMyrnbl, cogepXallen He MeHee Tpex NepemMeHHbIX U Tpex

nornyecknx ceasok. lpuBeaute ee nwbyo KoHKpeTusauuo. [loctponte Tabnuuy
NCTUHHOCTK Ansa popmynbl. Onpegenute Nnormyeckon 3Ha4YeHNe KOHKpeTn3aLumm.

KM BkntovaeT B cebsi 2 TeopeTniecknx Bonpoca n 2 npaktndeckux 3aganus. OguH
13 BONPOCOB COAEPXUT TEOPEMY C JoKa3aTeNbCTBOM
Ana oueHnBaHMA pe3ynbTaToB ODy4YeHWs Ha 3K3ameHe ucnonb3yeTcs 4-6annbHas
Lana: «OTINYHO», «XOPOLUO», «yOOBNETBOPUTENBHOY», KHEYA0BIIETBOPUTENBHOY.
CooTHOLEeHWe nokasaTenemn, KpUTEPUEB W LLKarbl OLEHUBaHUSA pe3ynbTaToB 0bydYeHus.

Kputepum oueHnBaHus LLikana oueHok




OTNMYHOE BrafeHNe Teopuei U pelleHue 3aaay He HUKe XOpoLlero
YPOBHSI; UMW OTNINYHOE peLleHVe 3aaad v BrageHue Teopuei He Huke
XOPOLLErO YPOBHS

Omnu4Ho

BriaieHVe Teopuei He HUXKE XOPOLLEro YPOBHSI U pelleHne 3agay He Xopowo
HWKE YOOBNETBOPUTENbHOIO YPOBHS; UMW BNageHne Teopuei He Huxe
YOOBNETBOPUTENBHOIO YPOBHSA U pelleHne 3afday He HKe XOpoLlero

YPOBHS

yOooBneTBOpuTENnbHOE BnageHue Teopuei W yOOBMNEeTBOPUTENbHOE Ydoenemeopu-
pelleHve 3agad meJsibHO
HeyOoBMneTBopUTENbHOE BrnageHve Teopueit; unu | Heydoenemeopu-
HeyOoBMNeTBOpUTENbLHOE peLleHre 3aaay meJsibHO

B cnyyae cnopHbIx OLieHOK oLeHKa OKpYrnsieTcst B G0NbLUYH CTOPOHY, eCrv CpeaHuin 6ann no

KOHTPOJIbHbIM pa60TaM Bbille CI'IOpHOIZ OUEHKN N B MEHbLUYIO, €CITN HUXKE.

1.
2. TloHsATMe KBaHTOPOB OBLLHOCTM M CyLLEeCTBOBaHUS A1 OAHOMECTHOro npeankata. CeoncTtea
onepauun B3siTUS KBAHTOPOB OQHOMECTHbIX NPeauKaToB.
3.
4. dopmynbl NOrMKK NpeaukaToB (onpegeneHune, npumepsbl, 3aMKHyTble, OTKPbITble (dOpPMYIbl,
TaBTONOMMK, BbINONTHUMAZ, TOXAECTBEHHO UCTUHHAS (NOXHasA) oopmyna).
5. PaBHocunbHble hopMynbl. OCHOBHbIE PaBHOCUBHOCTM OOPMYI JTIOMMKW NPeanKaToB.
6. lNpuBegeHHaa dopma Ans dopMyrn fOorMkM npeaukaToB. Teopema O CyLecTBOBaHUU
npueegeHHon hopMbl.
7.

1. MawwuHa TetopuHra. MNoHaTne, npuHumMn paboTbl, NPUMEpHI.
Boluncnumble no  TolopuHry  YHKUUKW. BblYMCrIMMOCTL MO ThIOPUHTY  HOMb-COYHKLMW,
cnefoBaHus, NPOEKTMPOBaHMS (Bbibopa NepeMEHHbIX).

2.

3.
4. PekypcuBHble dyHKUMKU. OnepaTtopbl NOCTPOEHUS PEKYPCUBHBIX PYHKUMIA (Cyneprno3nuus,
NPUMUTUBHAS pekypcus, B3ATMA p-onepartopa). [lpumMuTUBHO,
peKypcuBHble (PyHKUMN. Teopema O paBHOCUITbHOCTU KMAcCOB BbIMUCINMBIX MO ThIOPUHTY U
YaCTUYHO PEKYPCUBHBLIX PYHKUUN (6e3 OOoK-Ba).
5.

©CoNoukrwhE

lNMepeyeHb BONPOCOB K 3K3aMeHY 2

Jloruka NpeaAnuKaToB

lMoHATMe npegukata. Knaccudukaumsa npeamkaTos.

KBaHTOpr N-MeCTHbIX NpeanKaToB.

lMpepBapeHHass HopmanbHas ¢opma. Teopema O CyllecTBOBaHUMU

HOpMarbHON OOPMBbI.

AnemeHTbI Teopuu anropuTmMoB

Komnoanuus mawuvH TelopuHra.

AnropuTMMYECKN HepaspeLLMble NpoGrembl.

AnemeHTbI Teopum rpacos
OCHOBHbIE NOHATUNA N oNpeaeneHus.
Cnocobbl 3agaHus rpados.
Moagrpadbl. Onepaunn Hag rpacamu.
lMoHATMe B3BeLLeHHoro rpadpa. MNpumepsl.
lMoHATME MapLipyTa, uenu, uukna.
KomnoHeHTa cBsa3HoCTU. CBA3HLIN rpadd.
MeTpuyeckne xapaktepuctTnkm rpada.

3apava o kpaTyanwem nytu. Anroputm JenkcTpbl (06Lwmin cmbicn)

XpomaTtumyeckoe ymcno rpada. Heobxoammblie n 4OCTAaTOYHbIE YCNOBUA BUXPOMATUYHOCTW.

10.Yuncna BHYTpPEHHEN U BHELLHEWN YCTOMYMBOCTU. AQpo rpada.

11.TpaHcnopTHaa ceTb. 3agada O MakcuManbHOM NOTOKe. Paspes, MMHMManbHbIM pas3pes.
Teopema 0 CBA3M MaKCUMarnbHOro NOToka U MMHUManbHoro paspesa (Popaa-dPankepcoHa).

MpumepHbIN NepeYeHb NPaKTUYECKNX 3agaHNn-2

npegBapeHHoOM

4aCTU4HO



1. W3 cnegywowmx npeavkaTtoB C MOMOLLbIO KBaHTOPOB MOCTPOWTE BCEBO3MOXHblE
BbICKa3blBaHMSA 1 ONpeaenuTe, Kakne U3 HUX UCTUHHbI, @ Kakue NoxHbI (x € R):

2 2 .
1) x =y 2>x=y;

2) X' +y =16.

2. Hawntn mMHOXecTBa MCTUHHOCTU cnegyoownx npegukaTtos, 3aaHHbIX HaO YKa3aHHbIMU
MHOXeCTBaMu:

2 2 .
1) x,+xX,=0, M,=M,=R;
2) [ x,1+x,>12, M, ={-248}; M, =10.7.9.11}.

3. Kakum ycrioBusiM y[OBMeTBOPSIIOT MHOXECTBA WCTUHHOCTM OHOMECTHbIX NPeaMKaToB
P(x) u Q(x), 3amaHHbIX Ha MHOXecTBe M, ecrnu:

1) KOHBIOHKLMS UX TOXAECTBEHHO UCTUHHA;

2) KOHBIOHKLMS MX TOXKAECTBEHHO NOXHA;

3) KOHBIOHKLIMA MPEeBPaLLAeTCs B UCTUHHOE BbiCKa3biBaHME NpK MOACTaHOBKe NMo6oro n3

3J1IEMEHTOB MHOXeCTBa EP MCTUHHOCTU NpeaukaTta P(X) N TOJTbKO TAaKNX 3J1EMEHTOB.

4. KakuMm ycrioBusiM yoOBNETBOPSIOT MHOXECTBAa WCTUHHOCTU OAHOMECTHBLIX NpeauKaToB
P(x) n Q(x), 3a@aHHbIX Ha MHOXecTBe M, ecrnu:

1) AN3BIOHKLMSA X TOXXAECTBEHHO UCTUHHA;

2) AN3BIOHKLMS MX TOXKOECTBEHHO FOXHA;

3) AM3BLIOHKUMA npeBpallaeTcsl B JIOXKHOE BbiCKa3blBaHWE MpW MOACTaHOBKE Mboro us
9NeMEeHTOB MHOXeCTBa |5, MCTUHHOCTU NpeaukaTa P(x) N TONBbKO TaKUX 3MEMEHTOB.

5. PeanunsoBatb Ha MalumHe TblopuHra anropuTm BblYUCIEHUS (PYHKLMN (p(n): n+4.

6. PeanusoBaTb Ha MawwnHe TbOpUHra anropuTM BbIYUCAEHNSA (PYHKUUK
7. MocTponTb MaLMHy TbOpUHra Ans BblYUCNEHUS PYHKLMN

< ( ) 0,ecux =0,
X )=
& l,ecrmx # 0.

KM BkntovaeT B cebs 2 TeopeTU4ecknx Bonpoca n 2 npaktndeckux sagaHus. OguH m3

BOMPOCOB COAOEPXKNUT TeopeMy C OKa3aTesibCTBOM

[ns oueHMBaHUS pe3ynbTaToB 0By4YeHus Ha ak3ameHe Ucnonb3yeTcs 4-6annbHas wana:

«OTIIMYHO», «XOPOLWIO», «yOOoBIE€TBOPUTESIBHO», KHEYAOBJ1IETBOPUTETIBHOY .

CoOTHOLLUEHNE NoKasaTenewn, KpUTePUEB U LLKasbl OLLEHMBaHUS pe3yrbTaToB 00y4YeHus.

Kputepuun oueHmeaHus LLikana oueHoK
OTNIMYHOE BriafieHne Teopuen n pelleHne 3afay He HMKe XOpoLuero Omnuy4Ho
YPOBHS; UK OTNNYHOE peLleHue 3aday 1 BnageHne Teopren He Huxe
XOPOLLIEro YPOBHS
BNafleHNWe Teopuen He HUXKe XOPOLLEro YPOBHSA M pelleHue 3afjad He Xopowo
HWXe yOOBIeTBOPUTENBLHOIO YPOBHS; UMW BriageHue Teopuen He Hmke
YLOOBNETBOPUTENBHOIO YPOBHA U peLLeHne 3aday HEe HUXKe XOopoLlero
YPOBHS
YOOBNETBOPUTENBHOE BMafieHWe Teopuen W yOoBMNETBOPUTENbHOE Y0doenemeopu-
pelleHve 3agad meJibHO
HeyaoBneTBoOpuUTENbHOE BnageHue Teopwuen; uwnn | Heydoenemeopu-
HeyOOoBIEeTBOPUTENbHOE peLleHre 3adad meJibHO




B crnyyae cnopHbIx OLEHOK OLeHKa OKpyrnsieTcs B 60nbluUyto CTOPOHY, ecnu cpeaHuin 6ann no
KOHTPOSIbHbIM paboTam Bbille CMIOPHON OLEHKN U B MEHbLUYO, ECIIN HUXKE.

20.3 ®oHA OLEeHO4YHbIX cpeacTB c(hOPMUPOBAHHOCTU KOMNETEHLUN CTYAEHTOB,
pekomeHAyeMbIn Ans NpoBeAeHUsA AUarHoCcTUYeckux pador

BOI'IpOCbI C BapunaHTaMum oTBeToOB (SaKpblTble)

1. YcTaHOBMTE COOTBETCTBUE MeXxay cBOMCTBaMM 6I/IHaprIX OTHOLLEHUN N UX TUNaAMW:
1. pe(bJ'IeKCI/IBHOCTb, CUMMETPUYHOCTb, TPAH3UTUBHOCTb

2. peneKkCcUBHOCTb, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTb
3. aHTMpedNEKCMBHOCTb, aCUMMETPUYHOCTb, TPAH3UTUBHOCTb
OTBeThl:

1. OTHOLWIEHNE SKBMBANEHTHOCTU

2. OTHOLWEHMEe YaCTUYHOro (HeCTpOroro) nopsgka

3. OTHOLWIEHMe CTpororo nopsiaka

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

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

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

Kakoe 13 3aTux OTHOLEHU aBnseTcsa pedrekcnBHbiM? Boibepute npaBunbHbIN BapuaHT
oTeeTa:
a) oTHoweHune R

6) oTHoweHune R,
B) OTHoweHue R,

OtBerT: a)
3. Ha mHoxecTBe X :{1, 2, 3} 3a4aHbl OMHapHbIE OTHOLLEHUS:

R ={1D).(22).(33),0.2)} R, = (0. (33). (12). (20)}, R, =09, (32). (12)}

Kakoe 13 3TuX OTHOLLEHMWI ABMSIETCA CUMMETPUYHBIM? BbiGepuTe npaBunbHbIA BapuaHT
oTBeTa:

a) oTHoweHne R
©) oTHoweHune R,

B) OTHoweHue R,
OtBeT: 6)

4. NaHa dpopmyna anre6pbl norvkn U = (Y A 7) \Y4 (X A y) \Y4 (X A 7). Onpegenute, Kakon
13 popmyn anrebpbl NOrMkK oHa paBHOCUIbHA. BbibepuTe npaBurbHbIA OTBET.

a) XAYAZ

6) Z—>(XAY)

B) XVYVZ



OtgeT: 6)

5. lana pyHkumnm anre6pbl noruku f (X, Y, Z) = (X —> y) A Z HanguTe ee COBEpPLUEHHYIO
ON3BIOHKTUBHYO HopManbHyto popmy (COAH®P). BeibepuTte npaBunibHbIA OTBET.
a) (YAV/\Z)V(Y/\y/\Z)v(X/\y/\Z)
6) Z—>(XAY)
B) (X/\y/\Z)\/(Y/\Y/\f)
OtgerT: a)
Bonpochl ¢ KpaTKMM TEKCTOBbIM OTBETOM (OTKPbITbIE)

6. OnpegenuTe, kakas BepLUMHA HEOPUEHTMPOBAHHOIO rpada, N306paxeHHOro Ha PUCYHKE,
ABNsAeTCA YeHmpasibHoU. B oTBeTe yKaxute HOMeEpP BEPLUUHbI.

OTtBerT: 2

7. B HAN paboTtatoT 67 yenosek. N3 HUX 47 4enoBeKk 3HAKT aHIMUNCKUA A3blK, 35 —
HemMeLukun n 23 — oba a3blka. CKOMbKO YenoBeK B MHCTUTYTE HE 3HAET HU aHMMIMNCKOro, HU
HeMeLKoro s3bika?

OTBeT: 8

8. CKONMbKO B [OECATUYHOW CUCTEME CUYUCIIEHUS CYLLEeCTBYET [ABY3HAYHbIX YMCEN, He
cogepxawmx undcppy 8?

OtBeT: 72
9. OnpepgenunTe, CKOMbKO NEPeCcTaHOBOK MOXHO COCTaBUTb 13 BYKB CrnoBa «nepeLleeky.
OTBeT: 1680

10. Ckonbknmm cnocobamm MOXXHO NOCTaBUTL B psg 6 yenoBek ans oTocHMMKA?
OtBeT: 720

Kputepun n wkansl oueHnBaHus 3agaHunn ®OC:
[nsa oueHnBaHWs BbINOMHEHUS 3a4aHu cnonb3dyeTcs bannbHas Wwkana:



1) 3aKkpbITble 3aaHus (TECTOBbIE C BapyaHTamMu OTBETOB, CpeHUA YPOBEHb CITOXHOCTU):

*1 6ann — yka3aH BEpHbIN OTBET;

*0 6annoB — yka3aH HeBepHbI OTBET (NOSTHOCTbIO NN YAaCTUYHO HEBEPHbLIN).

2) OTKpbITble 3aaHuns (TECTOBbIE C KPATKMM TEKCTOBbIM OTBETOM, NOBbILLEHHbIN YPOBEHb
CMNOXHOCTN):

2 6anna — ykasaH BEPHbIN OTBET;
*0 6annoB — ykasaH HeBepHbI OTBET (NOSTHOCTbIO UMW YAaCTUYHO HEBEPHbLIN).

3apaHua pasgena  20.3 pekoMeHaylTCs K UCMONb30BaHWIO MNpu  NpOBEOEHUU
ANarHoCTUYeCknx paboT C LUenbl OUEHKM OCTaTOYHbIX pes3ynbTaTOB OCBOEHUS [aHHOW

ANCLMNITUHBI (3HAHUW, YMEHWI, HaBbIKOB).



