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PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIUHbBI
B1.0.14 [OuckpeTHasa maTemaTuka

1. Koa v HaumeHoBaHMe HanpaBneHusi NOAroToBKu/cneunanbLHOCTH:
01.03.02 lNMpuknagHaa maTemaTuka 1 MHOPMaTHKa
2. Mpodcdunb noaroroBku/cneumannsaymsa:
MpuknagHas maTemaTika U KOMMbIOTEPHbBIE TEXHOMNOMMM
3. KBanudukauma BbinyckHukKa: 6akanasp
4. dopma oby4yeHMA: o4yHas

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

6. CocTtaBuTENU NporpamMmbi:
boHpapeHko KO.B., A.1.H., npodeccop, npodeccop kacdeapsl MMNO

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

8. YuebHbIn roa: 2025-2026 CemecTp(bl): 1,2



9.lenu n 3apgaum y4e6HOM AUCLMNIIUHDI

Llenamu oceoeHusi y4yebHOU OUCUUMMUHbLI SBMSIOMCSA. W3YYEHUU W NPaKTU4ECKOM
OCBOEHUN OCHOBHbIX pPa3fdenoB OUCKPETHOW MaTteMaTuku — OUCUMNNAWHBI, KOTOopas sBnsieTcs
GasoBor Ans opMMpoBaHUA MaTeEMaTUYECKOW KyrnbTypbl COBPEMEHHOrO crneuwanucra B
obnactn mogenMpoBaHnsa N MHPOPMALMOHHBLIX TEXHOOMMI.

3adayu y4ebHoU OucyunnuHbl: OpMUPOBaAHNE TepMUHOMormdeckon 6asbl, a Takke
npeacrtaBneHnss o6 anropuTMUYECKMX OCHOBaX AUCKPETHOM MaTeMaTMKX; O3HaKOMIEHue C
BaXKHENLLMMM pa3genammn OUCKPETHOM MaTeMaTuKU U ee NPUMEeHEeHWeM Ans NpencTaBreHus
MHpopMauun 1 pelleHnsa 3agad TeopeTnyeckorm MHMOPMAaTUKK;, O3HAKOMIIEHME CTYLAEHTOB C
MeTo4aMWn OUCKPETHON MaTemMaTuKu, KOTOpble WUCMONb3yKTCs ANS NOCTPOEHUS MoAenen u
KOHCTPYMPOBaHWSI anropMTMOB HEKOTOPLIX KITACCOB MPakTU4ECKMX 3aav.

10. Mecto y4yeGHOM AucuunnuHbl B CcTpykType OOIl: (UMKkn, K KOTOPOMY OTHOCMKTCS
ancumnnuHa, TpeboBaHUs K BXOOHbIM 3HAHWAM, YMEHUSIM U HaBblkaM, AUCLMNIMHLI, O51S
KOTOPbIX AaHHaa UCUMUNIIMHA SBRSETCA NpeaLecTBYOLWEN)

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

[aHHbIM KypC HenocpeaCcTBEHHO CBf3aH C AucuunnuvHamun «Anrebpa», «MaTtematuyeckun
aHanu3y, «HdopmaTuka M nporpaMmmupoBaHue» N sBrsieTca 6asoBbIM KypCcOM MNporpamMmebl
nogrotoekn 6akanaepa.

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNUHe/MoAynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NMaHUPYEeMbIMU pe3yrbTaTaMM OCBOEHUsi o6pa3oBaTeribHON
nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OOCTUXKEHUNA:

Ko HasBaHue Koga(bt) WHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMEeTEHL MU
OrliK-1 OlK-1.1 | demoHcTpupyeT 3HaTb:
CnocobeH NPUMEHSTb 3HaHMWSA, oTHocALWmecs | - OCHOBHblE NOHATKSA " obwue
dyHOaMeHTanbHble K 6a30BbIM 3aKOHOMEPHOCTU, Ha KOTOpble ONuparTCcH
3HaHWS, MNONyYEHHbIE B AvcumnMHam OCHOBHblE pasgensl ONCKPETHOM
obnactu MaTeMaTuKu, MaTeMaTuKu, CBSi3aHHblE C  Teopuen
MaTemMaTU4eckmx u (1nwu) MHdOPMAaTUKK MHOXecCTB, anrebpon  noruku, Teopuen
€CTECTBEHHbIX HayK, W W €CTECTBEHHbIX HAYK. | anroputMoB, Teopuen rpadoos;
ucnonb3oBatb MX B - Knaccbl TUMOBbIX 334ad, pellaeMbixX
npogeccroHasnbHON MeTo4amMu ANCKPETHON MaTemMaTUKu.
OeATenbHOCTH
YMmeTb:
ncnonb3oBaTtb 0asoBble 3HaHus
€CTECTBEHHbIX HaykK, MaTteMaTuku "
MHOPMATUKM MPU U3Y4EHUN Kypca U YMETb
NPUMEHATb MnonyyYeHHble  3HaHUA Mo

OVCKPETHOW  MaTeMaTvke [ONns  pelleHuns
TEOPETUYECKUX W MpPaKTUYeCKMX  3ajad,
CBSA3@HHbIX C  MOCTPOEHMEM arnropuMTMOB,
n3yyeHneMm  npuHumMnos pabotel  OBM,
AoKasaTenbCTBaMn TEOPEM, MPUMEHEHUEM
KOMOMHAaTOpPHbIX bopmyrn, nccneaoBaHMeM
anrebpanyecknx CTpykTyp.

BnapgeTtb:

MEeTOANKOWN JokasaTenbcTBa akToB,
pelleHus npobnem pasgenoB  AOUCKPETHOW
MaTeEMaTuKM, 6Gasvpylowencs Ha 3HaHUSAX




OCHOBHbIX (QaKkToB, KOHUENUWA, MNOHATUN
MaTemMaTUKn U UHGOPMATUKK;, HaBblKaMu
NPUMEHEHNS OCHOBHbIX pes3ynbTatoB
OUCKPETHOM  MaTeMaTUKM K PELLUEHUIO

TEeopEeTUYEeCKNX N NpakTn4eCKnx 3aaad.

OlK-1.3 | Ucnonb3yeT 3HaThb:
COBpPEMEHHbIE - CoBpeMeHHble WHCTPYMEHTarnbHbIe
mMaTtemMaTudeckune cpeacTea AMCKPETHON MaTeMaTuku, BKMYas
WHCTPYMEHTasbHbIe MeTOoAbl KOMOWHATOPUKM N MaTemaTUyeCcKon
cpencTtea ONS | NOrVKK, TEeOopwulo anropuTMOB, MPUKNAAHYHO
peLleHns Teoputo rpados;
NnocTaBfEHHON - OCHOBHblE KITacCbl TEOPETUYECKMX U
3agayun, aHanuaupyeT | MpUKNagHbIX 3ajad, pelaemble MeTogamu
" WHTEepNpeTUpyeT | AUCKPETHON MaTeMaTUKm
pesynbTaTbl YmMeTb:
- NPUMEHSATb COBPEMEHHbIN MaTeMaTUYeCcKuin
annapar B pasnuyHbIX pasgenax AWCKPETHOMN
mMatemaTuKu, COBEpPLUEHCTBOBATb
JokasatenbCTBa  OCHOBHbIX  (PakToB MU
nogxodbl K peLeHuo 3agady  OUCKPETHOM
MaTeMaTuKu;
- MCMONb30BaTb COBPEMEHHbIN  annapar
OVCKPETHOW MaTeMaTuku B Lensix obpaboTku
nccrnegyemblx SIBIIEHWA B COOTBETCTBUM C
NnocTaBfeHHOW 3aJa4en;
- aHanu3upoBaTb W  UHTEpPNpeTMpoBaTb
pesynbrathl NOMYYEHHbIX PeLleHunn;
BnapeTtsb:
- Hasbikamn wucnonb3oBaHus w Bbibopa
WHCTPYMEHTamnbHbIX ~ CPEACTB  OUCKPETHON
mMatemMaTukn Ons pelleHus 3agad B obnactu
WMHGOPMATUKK, 9KOHOMMUKM, Teopum
anropuMTMOoB 1 T.M.;
- HaBblkamu 06paboTKM M MHTEpnpeTaumm
pesynbTaToB  pelleHust  MPaKTUYeCcKUX U
TEOPETUYECKMX OUCKPETHBIX 3a4au.
OrlIK-5 OlK-5.1 | NpumeHseT 3HaTb:
CnocobeH dyHOaMeHTanbHbIe - OCHOBBI Teopuu anropuTtMoB,
paspabaTtbiBaTb 3HaHWSA ANS | anropuTMmMYecKn HepaspeLlnmble NPobnembl;
anropuTMbl 1 peanu3sauuu - anropuTMbl MaTEMaTU4ECKOW MOTUKMK;
KOMMNbIOTEPHbIE MaTeMaTU4eCKnx - COBPEMEHHbIE anropMTMbl Teopum rpados
nporpaMmbl, NPUrogHble MEeTOA0B n | Ymetb:
ONsi NPaKTU4ecKoro anropuTMoB npu | - NpUMEHsATb  3HaHua  gna  Bblbopa,
NPUMEHeHNS peLleHMM NPUKNagHoOW | peanu3auun 1M moandukaumMm  anropuTmMoB

3agjauu;
ocyLlecTBnseT
CpaBHEHWE TOYHOCTH,
CXOOMMOCTU N APYrux
XapaKkTepucTuk
BbIYUCIUTESBHBIX
anropuTMoB

peLleHus NpUKNagHbIX 3agav;
- ucnomnb3oBaTb (yHOAMEHTANbHbIE 3HAHWS
ONCKPETHON MaTemaTukm Ansi o6ocHoBaHMS
anropuTMMYECKN HepaspeLLMMbIX Npobrem;

- OCYLLeCTBNATb CpaBHEHWE anropuTMOoB
pelleHns MNOoCTaBMEHHbIX 3agad B  Lensx
BblOoOpa Hanbonee adhpekTUBHOTO.

Bnapgetb:

- HaBblkaMW  WCMONb30BaAHUSA  WU3BECTHbIX
anropuTMoB, ux Moaudukauuin n paspaboTku
HOBbLIX anropuTMOB pPELUEHUS [OUCKPETHbIX
NpUKnagHbIX 3agayv;

-  HaBblkaMW CpaBHEHUS  XapaKTepucTUK
BbIYNCNIUTENbHBLIX anropuTMOB ANS peLleHust
KOHKPETHOW NpUKNagHon 3agayn.




12. O6bemM gucumnnuHbl B 3a4eTHbIX eauHuuax/yac.(s coomsemcmeuu ¢ y4e6HbIM MaHOM) —
8/288.

dopma NPOMEXYTOYHOM aTTecTauMuU(zavem/sksameH) OK3ameH (1 cemecTp), ak3ameH (2
cemecTp)

13. TpypoemkocTb No Buaam y4yebHon paboTbl

TpynoemMkocTb
Bupg yuebHol paboTbl Bcero Mo cemecTpam
1 2

AyanTOpHbIE 3aHATUSA 128 64 64

nekumm 64 32 32

npaxkTuyeckune 64 32 32

B TOM 4ymcne:

nabopaTtopHble

KypcoBasi paboTta
CawmocrosiTensHasa pabota 88 44 44
B TOM Yucne: Kypcosas pabota (NpoekT) - - -
dopma NpoMEXYTOYHOM aTTecTaumm 72 36 36
(aK3ameH)

UToro: 288 144 144
13.1. CopepxaHue AUCLUUNIUHbI
Ne Peannsauus
n/n pasgena

HanmeHoBaHue pasgena AncumnniimHbl C

CopepxaHue pasnena aucUununHbl

OUCLUNNUHBI NOMOLLLbIO
OHIamnH-Kypca,
QYMK
1. NNekuum
11 Mpenmet, uctopus u MoHaTue guckpeTHon mMaTemaTukn. OCHOBHble pasgenbl. Kypc:
nepcrnekTuBbl pa3BUTUSA Mctopns ©n  nepcnekTuBbl  pasBuUTUSA  OUCKPETHOW JluckpeTHas
OMCKPETHON MaTeMaTukn MaTemMaTUuKWn. MareMaTuKa
(IIMU, OUNT)
(vsu.ru)
1.2 | 3nemeHTbl Teopum KOHeYHbIX | 1.MMoHATMEe MHOxecTBa. Onepauun Hag MHOXECTBaMW. Kypc:
MHOXECTB 1 OTHOLUEHUI Onarpammbl Snnepa —BexHa. JlnckpeTHas
2.CsoncTea onepauun Hag MHOXeCTBaMu. MaTeMaTHKa
3.MNpsimoe npounsseneHme MHoxecTB. MowwHocTb npamoro | (IIMU, ®UNT)
npon3BefeHns KOHEYHbIX MHOXECTB. (vsu.ru)

4.0THolleHus1. Crnocobbl 3a4aHUsA OTHOLLIEHWUIA.
5.0nepauun Hag OTHOLLEHUSIMUA.

6.CBolicTBa GUHAPHbLIX OTHOLUEHWIA.

7.0THOLIEHME 3KBMBAIEHTHOCTK, pa3bueHne MHOXeCTBa
Ha knaccbl. CBA3b MeXay HUMMN.

8.0THOWeHne nopsagka. YacTtunyHo N  NMHEnHo
yrnopsgoYeHHble MHOXecTBa. [Inarpamma Xacce.
9.dPyHKUNOHanNbHbIE OTHOLLEHMUSA " oTobpakeHns
MHOXecTB. CBoncTBa  OTOBpaXeHW. MoLHocTb
MHOXeCTBa.

10.ByneaH koHe4YHoro MHoxecTBa. MowHocTb OyneaHa.
11. TpMMeHeHne Teopun MHOXECTB M OTHOLEHUN K
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pensuMoHHON MoaeNy AaHHbIX.

1.3 1.0OcHOBHbIe nNpaBuia KOMOMHATOPUKN. Kypc:
2. [NepecTaHoOBKM, pasMeLLeHNsa U codeTaHus. JlicKpeTHast
3. OCcHOBHbIE TWMbI KOMBWHATOPHLIX 3a4au. MaTeMaTHKa
KombuHaTopuka 4. CponcrtBa coveTaHunin. bBuHom HbtoTOHA. (MU, PUNT)
5. ®opmyna BKIHOYEHWI U UCKITHOYEHWA. (vsu.ru)
6. PekyppeHTHble COOTHOLLEHUS, Yucna PruboHauvuu.
7. MoHaTue 0 Npom3BoaALLMX PYHKLUAX.
1.4 Anrebpa Bbicka3blBaHUN. 1.MoHATHe  BbiCckasbiBaHUA.  Jlornyeckne  3HayeHwust Kype:
Bynesbl GyHKUUN BbiCKa3biBaHUn.  Onepauun  Hag  BbICKa3blBaHUSIMU JluckpeTHas
(oTpuuaHue, KOHBIOHKUNSA, AUSBIOHKLUMS, UMNAMKauus, MareMaTuKa
akBuBaneHumsi, ctpenka [lupca, wTpux LWeddepa, | IIMU, PUNT)
CMNOXeHne No Moaynto Asa). (vsu.ru)
2.MNponosuumoHaneHas  dopmyna. KoHkpeTusaums
dopmynbl. Teopema 0 NormyeckoM 3Ha4YeHUM COCTaBHOrO
BblCKa3blBaHUA.
3.Knaccudpmkauma copmyn anrebpbl  BbiCKasbiBaHWU
(BbINOMHMMBIE, TaBToONoOMM, OnNpoBEpPXMMbIE,
TOXOECTBEHHO  fOXHble). TeopeMbl 06  OCHOBHbIX
TaBTOMNOIUAX.
4.MoHatne paBHOCUNbHBLIX  hOpMYyn. Jlornyeckoe
cnepctsue.
5.MNpaBuna NOrnyecknx YMO3aKITHOYEHUN.
JokasaTenbctBa. AKCMOMaTUYECKNE TEOPUMN.
6.byneBbl  yHKuuKn. Cnocobbl  3agaHus  OyneBbiX
dyHKUMA. PaBHble hyHKUMN.
7.[BoMCTBEHHbIE (PYyHKUUK. [TPUHLMN ABOMCTBEHHOCTM.
8.0nemeHTapHas  OWM3bIOHKUMS. [On3bloHKTUBHaSA
HopmanbHas ¢opma. Teopema O npeacTaBneHun
dyHkumn B Buge COHS.
9. OnemeHTapHasi KOHBIOHKUUA. KoHblOHKTUBHaS
HopmansHas dopma. Teopema o0 npecrTasneHnn
6ynesow dyHkumu B Buge CKHO.
10. MuHumuzaumnsa OyneBbix ¢yHkuMIA B knacce [OH®.
MeTog Keanna HaxoxaeHna MOH®.
11. NonuHom >KerankuHa.
12.0npepeneHne 3amblkaHus. CBOWCTBA 3aMblKaHUS.
3amkHyTble knaccel (T0,T1, S,M,L).
13.MNonHaa cuctema OyneBbix yHKUUA. Teopema o
MOMNHOTE ABYX CUCTEM.
14.Teopema 0 (pyHKUMOHaNbLHOW nonHoTe. basuc.
15..PenenHo-koHTakTHble  cxembl  (PKC).  OcHoBHble
3agaum Teopun PKC.

15 Jloruka npeavkaToB 1. NoHaTne npegmkata. Knaccndpukaunsa npeankaTos. Kypc:
2.KBaHTOpbI OOLHOCTM 1 CYLLECTBOBAHUA NMPEUKATOB. JluckperHas
3.®opmynbl NOrvkM NpegukaToB (onpegerneHne, NpUMepsl, MaTreMaTuKa
3aMKHYTblE, OTKpbITble dopmynbl, TasTonoruy, | (IIMU, ®PUNT)
BbINMOMHMMAs,  TOXOECTBEHHO  WCTMHHas  (NoXHasi) (vsu.ru)
dopmyna).
4.PaBHocunbHble opmynbl. OCHOBHbIE PABHOCUIBHOCTU
dopmyn NOrvku NpeankaToB.
5.MpuBeaeHHas dopma Ana popmyn Nornkv NnpeamnkaTos.

Teopema 0 cyLecTBOBaHMM NpUBEAEHHON POPMBI.
6.MNpeaBapeHHas HopmarnbHasa popma. Teopema o
CyLLIeCTBOBaHUW NpefBapeHHON HOpMarbHOW (POpMbl

1.6 1.MoHaTne anroputma. TpeboBaHus, NpeabsBhsieMble K Kypc:
anroputmam. JlvcKpeTHas
2. OnncaHue malumHbl TblopUHra. MaTeMaTHKa

OnemMeHTbI Teopuu 3. BbluucneHusa  dyHkumMn  Ha MawwuHe Teropudra. | (IIMU, ®UNUT)
anropuTmMoB ANropuTMmnYecKkn HepaspeLLmble NPOONEMbI. (vsu.ru)

4, PekypcuBHble yHKUMUW. TPUMUTUBHO peKypcUBHbIE U
4aCTUYHO peKypcuBHbIE (hYHKUUK. Kracchl pekypCUBHBIX

dYHKUNN.
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5. Teauckbl TetopuHra n Teauc Yepua.
6. HopmanosHbIn anroput™ Mapkosa.

1.7 Teopus rpacos 1.MoHaTue rpada. Cnocobbl 3agaHus rpados. Kypc:
2. Onepauuun Hag rpadamu. JluckpeTHas
3. OepeBo. KpaTtyaniuee octoBHOE AepeBo rpada. MareMaTuKa
4. MeTpuyeckue xapaktepuctuku rpada. (OIMU, DUNT)
5. 3agaumn o kpaTtyanwem u Kputudeckom nytu. CeaAsb C (vsu.ru)
3agavamu ceTeBOro ynpasreHus.
6. OCHOBHbIe uYncna Teopun rpados.
7. QvinepoB.bl rpadbl.
8. lNoTtokn B cetsax. Teopema Poppa-dPankepcoHa o
MaKCMManbHOM MOTOKE W  MWHUMAaNbHOM  paspese.
OcHoBHble 06001 EeHUS.
9. OcHoBHble npuknagHble 3agayn Teopum rpadoB
(O630p).
2. MpakTnyeckne 3aHATUA
2.1 | OnemeHTbl Teopun koHeuHbIX | 1.MoHsTMe MHOxecTBa. Onepauum Hag MHOXeCTBaMM. Kype:
MHOXEeCTB 1 OTHOLUEHUI HOunarpammbl dinepa —BeHHa. [lnckperHas
2.CBovicTBa onepaumii Hag MHOXECTBaMMU. MaTreMaTuKa
3.Mpsimoe npownseeneHne MHoxecTB. MowHocTb npamoro | (IIMU, ®UNUT)
Npon3BeaeHNsA KOHEYHbIX MHOXECTB. (vsu.ru)
4.0THoweHus. Cnocobbl 3aaaHns OTHOLLEHWIA.
5.0nepauun Hag OTHOLLEHUSIMUA.
6.CBowcTBa BMHapHbIX OTHOLLEHWN.
7.0THOLWEHME 3KBMBANEHTHOCTK, pas3bueHne MHOXecTBa
Ha knaccbl. CBs3b MeXay HUMMU.
8.0THOWeEHMe  nopsgka. YacTM4HO UM NIMHENHO
yrnopsiAoHeHHble MHOXeCTBa. [lnarpamma Xacce.
9. MoLWHOCTb MHOXECTBA.
2.2 1.0OcHoBHbIe NpaBuna KOMBUHaATOPUKN. Kypc:
2. MNepecTaHoBKK, pasMeLLEeHUs 1 CoYeTaHus. JlvcKpeTHas
3. OCHOBHblE TUMNblI KOMOMHATOPHBLIX 3a4au. MaTeMaTHKa
KombuHaTopuka 4. dopmyna BKNIOYEHNN N UCKITIOYEHWIA. (OMU, OUNT)
5. PekyppeHTHble COOTHOLLEHWSI. (vsu.ru)
6. PeweHne KkOMOMHATOPHBIX 3agad4y C MOMOLLbBHO
Npon3BOAALLUNX (PYHKLMNA.
2.3 Anre6bpa BbiCKa3biBaHUMN. 1.MoHATMEe  BbiCcKkasbiBaHMsA.  Jlormdeckue  3HadeHus Kypc:
Bynesbl dyHKUUN BbicKasbiBaHU.  OnepaumMm  Hag  BbICKAa3biBAHWAMMU JluckpeTHast
(oTpuuaHue, KOHBIOHKUMSA, AOU3BIOHKUUA, UMNIMKaLus, MareMaTuKa
aksuBaneHumsi, ctpenka [lupca, wTpux LWeddepa, | IIMU, PUNT)
CMNOXeHne No Moaynto Asa). (vsu.ru)
2. byneBbl dyHkuun. Cnocobbl 3agaHusa  ByneBbix
dyHKUMA. PaBHbIE PYHKLMN.
3. [ABonCTBEHHbIE (PYHKUUKN. [1PUHLMMI ABONCTBEHHOCTU.
4.OneMeHTapHas  OU3bIOHKLMS. AN3BbIOHKTMBHAS
HopManbHas c¢opma. Teopema O npeacTaBneHun
dyHKunn B Buge COAHO.
5. OnemeHTapHasi KOHBIOHKUMS. KoHbIOHKTUBHas
HopMarbHas dopma. Teopema O npeacTaBneHwm
6yneBow dyHkuMKU B BUae CKHO.
6. MuHumuzaumsa 6yneBbix dyHkuun B knacce [OHO®.
MeTon KeanHa HaxoxaeHns MOH®.
7. NonuHom XKerankuna.
8 3aMKHyTbIe Knacchl.
9. .lNMpoBepka nonHoTbl cuctembl. OnpegeneHne 6asuca
NOSIHON CUCTEMBI.
10.PenenHo-koHTakTHble  cxeMbl  (PKC).  OcHoBHble
3agayn Teopun PKC.
2.4 Jlorvka npeavkaToB 1. Jlornyeckue onepauum Hag npegnkaTamu. Kypc:
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2.KBaHTOpbLI OBGLLHOCTU M CYLLLECTBOBAHUSA NPeANKaTOB. JuckperHast
3.PaBHocunbHble opmyribl. OCHOBHbIE PaBHOCUITbHOCTHU MaTeMaTHKa
chopmMyn Norvkun npeankaTos. (IIMU, ®UNT)
4.MNpuBeaeHHasa popma ansa popmyn Nornkv npeamkaTos. (vsu.ru)
25 1. MNocTpoeHne malumnHbl TelopuHra Kype:
2. BbluucneHus  cyHKUMA  Ha MawwuHe  TblopuHra. JluckperHast
OnemMeHTbl Teopum AnropntMmnyeckn HepaspeLunmbie Npodbnemsi. MaTeMaTHKa
anroputTmMoB 3. PekypcuBHbie dyHKUmn. puMUTUBHO pekypcuBHble u | (ITIMU, DUNUT)
YaCTUYHO peKypcuBHble hyHKLMK. Knaccbl peKypCUBHbIX (vsu.ru)
PYHKLUNA.
2.6 Teopus rpacos 1.MoHaTue rpada. Cnocobbl 3agaHusa rpados. Kypc:
2. Onepauun Hag rpacdamum. [lnckperHas
3. epeBo. KpaTyaiiuee ocToBHOE gepeBo rpada. MaTeMaTHKa
4. MeTpunyeckne xapaktepuctukm rpada. (OMU, OUNT)
5. 3agaumn o kpaTtyanwem u Kputudeckom nytu. CeaAsb C (vsu.ru)
npobriemamun ceTeBoro ynpasreHus.
6. OCHOBHbIE YKncna Teopun rpadoB.
7. MoTtoku B ceTax. OnpeneneHne MakCcMMarnbHOro noToka
N MUHUMAarnbHOro paspesa.
10. OcHoBHblE NpUKNaaHble 3agavm Teopun rpados.
13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA
No HaMEHOBAHME TEMbI Buabl 3aHATWI (KONIMYECTBO YacoB)
n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopatopHbie Camoc;;%;:)TTeaanaﬂ Bcero
MpeomeT, mctopus u
1 | nepcnekTuBbl pa3BnTUA 1 2 3
OVICKPETHON MaTteMaTUKm
OnemeHTbl TEOPUM
2 | KOHEYHbIX MHOXEeCTB U 9 10 10 29
OTHOLLEHUN
3 KomburHaTopuka 11 11 16 38
4 Anrebpa BbiCKa3biBaHUMN. 11 11 16 38
Bynesbl QyHKUMK
5 | Jloruka npegukaToB 10 10 12 32
6 OnemeHTbI Teopun 11 11 16 38
anropuTMoB
7 | Teopwusa rpacpos 11 11 16 38
UToro: 64 64 88 216

14. MeTogu4yeckne ykasaHus Ans o6y4aroLWwmxcs No 0OCBOEHUIO AUCLUMNIINHDI

(pekomeHOayuu obydatoujUMCcs Mo 0C80EHUK0 BUCUUNIUHBIL: yKa3aHue Hauboriee crioxHbIx pa3denos, paboma c
KOHCriekmamu fiekyudl, npe3eHmauyuoHHbIM MamepuasioMm, pekomeHAayuu o 8bInofIHEHUIO Kypcoeol pabomei, no
opaaHu3ayuu camocmosimesibHol pabomael o ducyurnuHe u op)

AyOuTOpHbIE U BHEAyAUTOPHbIE (CaMOCToATESbHbIE) (POPMbl y4ebHON paboThl CTyAeHTa
UMEKT CBOEN Uenbid NpUobpeTeHne MM UEenOCTHOM CUCTEMbl 3HAHMKA MO  AUCUMMINHE
«[unckpeTHaa maTemaTtuka». Mcnonb3ya NEKUMOHHbIN MaTepuan, Y4eOHUKN, OONOMHUTENbHYIO
nutepaTypy, NPOSABNAS TBOPYECKUMM NOOXOn, CTYOEHT rOTOBUTCA K MPaKTUYECKUM 3aHATUSM,
paccMatpmBas WX Kak AOMOMHeHue, YriybrneHue, cuctemMaTvM3aumio CBOUX TeOopPeTUYEeCKMX
3HaHun. CTygeHT pgormkeH npuitv B BY3 € noHumaHuem TOro, 4to CaMOCTOSITENIbHOE
OBrlaieHne 3HaHUSMN ABNAETCS HEOTbEMIIEMOWN YacTbio 0OpasoBaTenbHOro npouecca.

OcBoeHune ancumnmHbl npegnonaraeT cnegyrwine HarnpaBlieHUA pa6OTbIZ

- N3y4eHune NOHATUMHOro annapata AUCLUMMNIUHLI;
- U3y4eHne TeM CaMOoCTOATESNbHOM MOArOTOBKM MO Yy4eOHO-TEMATUYECKOMY NIIaHY;
- paboTy Hag OCHOBHOW N JOMOMHUTESNIbLHON NUTEpaTypOMu;

- N3y4eHne BOMNpPOCOB AN CAMOKOHTPOSSA (CaMONpPOBEPKN);
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- caMonoroToBka K NpakTU4eCcKUM 1 Apyrum Buaam 3aHATUm;

- camocTosTenbHasa paboTta cTygeHTa Nnpu NoAroToBKe K 3K3aMeHYy.

lMpopaboTka nNEKUMOHHOIrO Kypca SBMSieTCA OAHOW U3 BaXHbIX aKTUBHbIX (QOpPM
camocToATenbHOM paboTbl. Jlekunsa npenogasatensa He ABMSETCS 03BYYEHHbIM y4ebHUKOM, a
npegcraBnseT nnog ero nHameuayanobHoro teopyectBa. OH yMTaeT CBOW aBTOPCKUM KypC CO
CBOEWN OrMKON, CO CBOMMM TEOPETUYECKUMU U MeToauveckuMmn nogxogamun. CTyoeHTy BaXkHO
MOHSATb, YTO NeKunsa ecTb cBoeobpa3Hasa TBopuveckast opma caMocTosaTenbHon paboTbl.. Bo
BpeMS NeKuumn MOXHO 3agaTb NeKTopy Bonpoc. Bonpockl MOXHO 3agaTb U BO BpeMs nepepbiBa
(MMCbMEHHO N YCTHO), a Takke Mnocne nekuun unu nepen Havyarnom odepenHown. Jlektop
HangeT popmbl 1 CNOCoBbI pearnpoBaHUs Ha BONPOCH! CTYAEHTOB.

[Ansa obnerdeHns npouecca yCBOEHWUSA NEKLUMOHHOrO MaTepmana B KOHLE KaXaon nekumm
CTyAeHTaM JaeTcs nepeyeHb TEOPEeTUYECKUX BONPOCOB, KOTOPbIE AOMKHbI ObITb NOArOTOBMNEHDI
K npaktudeckoMy 3aHaTuo. Kpome TOro, npegnaraetcsa CamMOCTOATESIbHO peLwunTb  psf
TeopeTU4eckmx 3agau.

MeTogonornyeckme pekoMeHgaumM Mo OpraHusaumm  CaMOCTOSATENbHOW —paboTbl
CTYOEHTOB

MeTogonorndeckue pekoMeHZaumm npu3BaHbl MNOMOYb CTyAEeHTaM OpraHu3oBaTb
CaMoCTOATENbHYD paboTy npu u3ydeHUM Kypca: C maTepuanamm INekuun u CeMUHapCKMX
3aHATUMI, nuTepaTypbl MO oOWMM M creumanbHblM BornpocaM. CamocTtosaTenbHass paboTta
CTyAeHTa AOfKHa onupaTbCA Ha CHOPMUPOBAHHBIE HABbLIKM U YMEHUHA, NpuobpeTeHHble BO
BpemMsi o0bydyeHuss B cpegHen wkone. B BY3e cTygeHT [omkeH MOBbLICUTH  YPOBEHb
camocToaTenbHoCcTN. CocTaBnsaoLwer KOMMNOHEHTOW ero paboTbl AOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepaTypon No TemMe 3aHATUMK, HYXHO [enaTb BbINUCKW TEeKCTa, coaepxaliero
XapakKTEPUCTUKY UMM KOMMEHTapuUM yxe 3HakoMoro Bam wuctodHuka. YmeHue paboTatb C
nuTepaTypon O3HavaeT Hay4uMTbCs OCMbICIIEHHO MOSMb30BaTbCA WUCTOYMHUKaMU. [pexae 4vem
NPUCTYNUTb K OCBOEHWUIO HAYy4YHOW NMTepaTypbl, PEKOMEHOYETCS YTeHNe Y4eOHMKOB U Y4eOHbIX
nocobun.

MeToaunyeckme pekomeHgaumnmn No NOAroTOBKE K 9K3aMeHY

Mpn nogrotoBke K 9K3aMeHy criegyeT B MOSIHOW Mepe WUCMOSNb30BaTh JSEKLMOHHbLIN
MaTtepuan n akageMuyeckum Kypc y4ebHuka, pekoMeHLOoBaHHOro npenogasartesieM.

MeToanyeckme pekomeHgaunn npu Mcnonb30BaHUN ANCTAHLMOHHBIX 0Opa3oBaTenbHbIX
TEXHOornm

Mpn mcnonb3oBaHUM AUCTAHUMOHHBIX OBOpa3oBaTefibHbIX TEXHOMOrMA U 3NEKTPOHHOIO
o0y4yeHns BbINONHATbL BCE YyKasaHua npenogasatenenm no pabotre Ha LMS-nnatdopwme,
CBOEBPEMEHHO MOAKMYaTbea K online-3aHATnsAM, cobniogatb pekoMeHaaumm no opraHnsaumm
CaMOCTOATENbHON paboThl

15. MepeyeHb OCHOBHOM WU AOMONMHUTENIbLHOW NUTEpaTypbl, PEeCypCOB MWHTEPHET,
HeoOXoaAUMbIX ANA OCBOGHUA AUCLMIMIIUHbI (Criucok numepamypbl 0GOPMISemcs 8 Coomeemcmeuu
¢ mpeboearusimu FOCT u ucrionb3yemcsi obuwjasi CK8o3Hasi Hymepauyusi 0515 ecex sud08 UCMOYHUKOS)
a) ocHOBHasi nuTeparypa:
Ne n/n McTouHMK

1 MonukaHoBa, WN. B. [duckpeTHaa maTematuka : yd4yebHoe nocobue / W. B. lNonukaHoBa. —
BapHayn : AnTlT1Y, 2020. — 168 c. — ISBN 978-5-88210-968-3. — TeKcCT : anekTpoHHbIN // JlaHb
: ANEKTPOHHO-OMBNnoTeyHasn cuctema. — URL: https://e.lanbook.com/book/176480

2 LWesenes, 0. IN. OuckpeTHas maTematuka : y4ebHoe nocobwue / O. IM. lLesenes. — 4-e u3g,,
ctep. — CaHkr-lNeTepbypr : JNaHb, 2019. — 592 c. — ISBN 978-5-8114-4284-3. — TekKcT :
3NEKTPOHHBIN // JlaHb : 3NEKTPOHHO-6nbNMoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/118616

3 CygonnaTos, C. B. [JuckpeTHass matematuka : ydebHuk / C. B. Cygonnaros, E. B. OBuMHHUKOBA.

— 5-e n3g. — Hoeocmbupcek : HI'TY, 2016. — 280 c. — ISBN 978-5-7782-2820-7. — TekcT :
3NEKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/118335

4 MwukoHnu, C. B. InckpeTHaa maTtemaTuka ansa 6akanaepa: MHOXECTBA, OTHOLUEHUS, DYHKLNN,
rpadsbl : ydebHoe nocobue / C. B. Mukonn. — CaHkr-IMeTtepbypr : Jlaub, 2021. — 192 c. — ISBN




978-5-8114-1386-7. — TeKCT : aNeKTPOHHLIN // JlaHb : 3NeKkTpoHHO-6MGMoTeYHas cncrema. —
URL: https://e.lanbook.com/book/168465

Epycanumckuin, A. M. [uckpeTHaa matemartvka. Teopust U MNpakTUKym : y4ebHuk / A. M.
Epycanumckuin. — CaHkt-IMNeTepbypr : JlaHb, 2021. — 476 c. — ISBN 978-5-8114-2908-0. —
TekcT: 9NeKkTpoHHbI //  JlaHb :  SNEeKTpPOHHO-OuGnuoTevHas  cuctema. —  URL:
https://e.lanbook.com/book/169172

6) gononHuTenbHasa nuTeparypa:
Ne n/n McTOoYHUK

6 AcaHoB, M. O. [luckpetHass maTtematuka: rpadbl, MaTpomabl, anroputmsl : y4ebHoe nocobue /
M. O. AcaHos, B. A. bapaHckuin, B. B. PacuH. — 3-e n3a., ctep. — CaHkt-leTepbypr : JlaHb,
2020. — 364 c. — ISBN 978-5-8114-4998-9. — TeKCT : 9neKTpOHHbIN // JlaHb : 3NEeKTPOHHO-
ounbnunoteydHas cuctema. — URL: https://e.lanbook.com/book/130477

7 KyBawckoBa, HO. E. Anroputmbl OuCKpeTHOM Martematukm : ydebHoe nocobue / HO. E.
KyBanckoBa. — YnbsHoBCK : Ynl'TY, 2017. — 99 c. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHbIN // JlaHb : ANEKTPOHHO-6MbNMnoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/165014

8 LWesenes, K. I. MNpuknagHble BoNpochbl ANCKPETHOW MateMaTtuku : ydebHoe nocobue / HO. T1.
Leenes. — CaHkT-lNeTepbypr : JlaHb, 2021. — 356 c¢. — ISBN 978-5-8114-2762-8. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6nbNnoTeyHas cucrtema. — URL:

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

B) MH(pOpPMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduunansHblie peCypcbl UHTEPHET)*:
Ne n/n Pecypc

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

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

11 OneKkTpoHHO-6MbnNnoTeyHas cuctema «YHuBepcuteTckas bubnuoteka online (goctyn
ocyuwiecTBnsieTca no agpecy: https://biblioclub.ru/);
12 OnekTpoHHas bubnuoteka BI'Y https://www.lib.vsu.ru/
MatemaTtunyeckas noruka / MOTU — HIMOO.— Pexum goctyna:

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

14 MaTemaTtunyeckas noruka. NonutexHnyeckui B3rnag / Cr6IyY — Coursera — Pexxum goctyna:
Matematuyeckas norvka. MonutexHmnyeckun B3rnag | Coursera

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

https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToabl n cpeacTtea
OuckpeTHasa matemaTuka (MMU, ®UNT)/ 1O.B. BoHaapeHko.— — ObpasoBaTenbHbIv nopTan
16 «INeKTPOHHbIN YyHuBepcuteT BI'Y». — Pexum goctyna: Kype: uckperHas maremaruka (ITIMU,
DOUNT) (vsu.ru)

16. MNepeyeHb y4eOHO-MeTOOMYECKOro obecrnevyeHus Ansi CamMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKku, MemoOu4yecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

CamocToaTenbHaa pabota obyyatroweroca [[OMMKHA  BKKYATb  MOArOTOBKY K
NPaKTUYECKUM  3aHATMAM, MNOATOTOBKY K  MPOMEXYTOYHOW aTttectaumn. [na  3Toro
peKOMeHOyeTCsl OCBOUTb TEOPETMYECKUI MaTepuarn, COOTBETCTBYHLUMX TEM, MO KOHCMNeKTam
NeKuMn 1M npeseHTaumoHHOMY MaTtepuany, pasmelleHHomy Ha QO pecypcax, nutepaTypy u3
npeacTaBnNeHHOro HMXKe NepeyHsi, MmaTepuarnbl C TeEMaTUYEeCKUX pecypcoB ceT MHTepHeT.

Ne n/n MICTOYHMK
Benbmecosa, C. C. NpakTukym no guckpeTHon MaTemartuke : y4ebHO-meToamyeckoe nocobue /
1 C. C. benbmecoBa. — HwxHun Hoeropog, : HHIY um. H. WN. NNo6ayesckoro, 2018. — 34 ¢. —
TeKCT : aNeKTPOoHHbIN // JlaHb : aneKTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/144611
KoxyxoB, C. ®. COOpHUK 3agay no AMCKpeTHoOM maTtemaTtuke : ydebHoe nocobue / C. O.
5 Koxyxos, . . CoBepTkoB. — 2-e n3g., ctep. — Cankr-lNeTepbypr : JlaHb, 2021. — 324 c. —
ISBN 978-5-8114-2588-4. — TeKCT : 9NEKTPOHHbIN // JlaHb : 3SNEKTPOHHO-OMONMoTeYHasi
cuctema. — URL: https://e.lanbook.com/book/169071
MowuceeHkoBa, T. B. [luckpeTHas MaTemaTtuvka B npyMepax 1 3agadax : yiuebHoe nocobue / T. B.
3 MowuceeHkoBa. — KpacHosipck : COY, 2018. — 132 c. — ISBN 978-5-7638-3967-8. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6nbnmnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/157583
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Babuuesa, WN. B. [uckpeTHaa maTemaTuka. KoHTponupyloLme martepuanbl K TECTUPOBAHUIO :
y4yebHoe nocobue / V. B. babuueBa. — 2-e n3g. — CaHkr-IeTepbypr : JlaHb, 2021. — 160 c. —
ISBN 978-5-8114-1456-7. — TeKCT : 9NeKTPOHHbIA // JlaHb : 3NEeKTPOHHO-OMONMoTeYHasi
cuctema. — URL: https://e.lanbook.com/book/168563

17. OO6pasoBaTtenibHbleé TEXHONOrMKU, MUcCNofib3yeMble MNpu peanusaumum y4ebHoOM
OUCUMNNUHBLI, BKIOYasas AOUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3NneKTpoHHoe obyyeHue (30), cmewaHHoe o6y4yeHue):

AucumnnuHa peanu3yeTcss C MPUMEHEHMEM JNEKTPOHHOrO O00y4YyeHus WM AUCTAHUMOHHbBIX
obpasoBaTefnbHbIX TEXHOMOrMN. [na opraHuMsaumMmM camocToATenbHOM paboTbl 0byvarLmMXCs
nucnosnb3dyeTca oHManH-kypc «[uckpetHas maTtematuka (MMMU, ®UNT)», pasmelneHHbIn Ha
nnatgopme 3nekTpoHHoro yHusepcuteta BIY (LMS moodle), a takke WHTepHeT-pecypchl,
npvBeaeHHble B N.158.

NHopMaLMOHHbIE TEXHOMOMMN AN peanu3aumm y4ebHon ANCUMNINHDI:

- TEXHONOMMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aMOLENCTBUSA CTYAEHTOB U NpenoaaBaTtens
nocpeacTBoM cry>6 (CepBMCOB) MO NEPECHISIKE U MOMYYEHNIO SNEKTPOHHbIX COOBLLEHWIA, B TOM
Jyucne, no cetn NIHTepHeT;

- CePBUC 3MNEKTPOHHON NOYTLI A1 ONepaTMBHON CBA3WM NpenofasaTesnia U CTY4eHTOB.

18. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUUNIINHDI:

AyauTtopus AOomkHa OblTb obopyaoBaHa: KOMMbOTEpP npenofasaTens, MynbTumenua
obopyaoBaHme  (NpPOEKTOp,  CpeacTBa  3BYKOBOCMPOM3BEAEHWUS), Oocka  Menosas,
crneuvanmsvpoBaHHasa mebernb.

[Ona camoctosaTenbHoOn paboTbl HeoOXoAUMbI  KOMMbIOTEPHbIE  KMAacChbl, MNOMELLEHWS,
OCHaLLEeHHble KOMMboTEPaAMU C AOCTYNOM K ceTu VIHTepHeT.

Ona camoctosaTenbHon paboTbl HeoOGXOAWMbl  KOMMbIOTEPHbIE  KMacCbl, MOMELLEHMS,
OCHaLLlEeHHble KOMMboTEPAMU C AOCTYNOM K ceTu MIHTepHeT.

NHdopMaumOHHbIE TEXHONOMMN NS peanu3aumm y4ebHon AUCUUNINHBI

- TEXHONOMMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aMOLENCTBUSA CTYAEHTOB U NpenogasaTtens
nocpeacTBoM cry>6 (CepBMCOB) MO NEPECHISIKE U NOMYYEHNIO SNEKTPOHHbIX COOBLLEHMI, B TOM
4yucne, no cetn IHTepHeT;

- CEPBUC 3NIEKTPOHHON MOYTbI 4151 ONnepaTUBHOM CBA3N NpenogaBaTtensi U CTy4eHTOB.

MporpammHoe obecnevyeHue:

Windows 10 (nuueHaunoHHoe M0);

LibreOffice (cBobogHoe n/vnun 6ecnnatHoe M0O);

Adobe Reader (cBob6oaHoe n/unn 6ecnnatHoe MO);

Notepad ++ (cBob6ogHoe n/nunu 6ecnnatHoe M0O); 7-zip (cBobogHoe n/unn GecnnaTtHoe 10);
Mozilla Firefox (cBob6oaHoe n/unu 6ecnnatHoe MO)

19. OueHoO4HbIe cpeacTBa ANA NPOBeAEHUA TEKYLEeNn U1 NPOMEXYTOYHOMN aTTecTauum

MopsiAoK OLEeHKN OCBOEHMS 0ByYatoLmmmcs y4eGHOro matepuana onpeaensietcs
coAepXaHueM crieayoLmx pa3aenos AUCLUUNIUHBIL:

HavnmeHoBaHue WHankaTop(bl
,-ll\;gn pasaena AvcumnivHbl K%“&';?;?H ﬂtﬂ?TWKe'E)lS'ﬂ) OueHouHbie cpeacTea
(mogyns) KOMMNEeTEeHL MM
MpeameT, nuctopusa wm
1 | nepcnekTuBbI pasBuUTUA OnkK-1 OrK-1.3 Onpoc
ONCKPETHON
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20.1 TeKywWwMn KOHTPOSb yCNeBaeMoCTH

KoHTporb ycneBaemocTu no AUCUUMIMHE OCYLLECTBMSETCS C NOMOLLBIO CrieayHoLLmX
OLIEHOYHbIX CPEeACTB:

- JomaluHme 3apaHus;

- [MpakTUKO-OopuUeHTUPOBaHHbIE 3aJaHNS;
- KoHTponbHble paboThl;

- YCTHbIN onpoc.

KoHTponbHble paboTbl

KoHTponbHas paboTta Ne 1 (TunoBon BapumaHT)

Ne1. [Hokaxute: AcBUK < A\BcK

Ne2. Kakumn cBorictBamn (pednekCMBHOCTb, CUMMETPUYHOCTb, TPAaH3UTUBHOCTD,
aHTUCUMMETPUYHOCTL) obrnagaeT OMHApHOE OTHOWEHWE p (OOBACHUTL), a KakMMWU He

obnapaet (npuBectn KOHTpnpumepbl)?. MOXHO NM p OTHECTU K cneuuanbHbiM OMHAPHbBIM
OTHOLLEHMAM (OTHOLLEHMSIM 3KBUBANEHTHOCTH, Nopsaka)?

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

Ne3. B otaene HAWM paboTatoT HECKOMBbKO YENOBEK, MPUYEM KaXObll U3 HUX 3HAET XOTA
Obl OAWH WH. A3bIK.
6 3HaAKT aHIMUNCKNA, 6 — HeMeUuKnin, 7 — opaHLy3CKUW. 4 3HAIOT aHIMUACKUN U HEMELKUK, 3 —
HeMeuKnin 1 ppaHuy3cknin, 2 — dpaHuy3ckui n adrnmnckun. OanH YenoBek 3HaeT Bce Tpu
a3blka. Ckonbko yenosek paboTaeT B otaene? CKONbKO 3HAKOT TONTbKO HEMELIKUIA?

Ned4. Ckonbkumu cnocobamm MoxHo pa3duTtb 30 paboumx Ha 3 6Gpuragbl no 10 Yyenosek?
Ha 10 rpynn no 3 4yenoBeka B KaXgon? (Mopsgok BHYTPM rPynn M nopsgok camux rpynn He
BaXEH).



Ne5. Y mambl m s6nok v n rpyw. Kaxagbi geHb B TevyeHune (m+ri) gHen noapsia oHa
BblaaeT cbiHy No 1 ppykTy. CKONbKMMKM cnocobamm 3To MOXKeT ObITb caenaHo? (PpyKTbl OAHOrO
BMAA CYNTAIOTCA OQUHAKOBbLIMM)

Ne6. CKOnbKO KOMOMHALNIA MOXHO COCTaBUTb U3 BYKB CnoBa «kapukaTypa», €Cnn rnacHble
OyKBbl HE AOMKHbI NATN NoAPAA?

KoHTponbHas paboTta Ne 1 paccuntaHa Ha 2 akageMmnyeckux yaca.

Ana oueHuBaHus pesynbtatoB paboTbl umcnonb3yetca 4-6annbHas Lwwana: «OTANYHOY,
«XOPOLLOY», «yAOBNETBOPUTENBHOY, KHEYAOBNETBOPUTESNBHOY.
CooTHoLLEeHWe nokasaTerneun, KpUTepmeB 1 LIKarbl OLEeHMBAHNA pe3ynbTaToB 06yyYeHus.

Kputepum oueHnBaHmns LLkana oueHok
O6y4arowmnca BepHO peLunn He MeHee 5 3agaHun. Ominu4Ho
BepHo pelleHo 4 3agaHus. Xopouwio
BepHo peweHo 3 3agaHus. Ydoenemeopu-
meJsibHO
BepHo pelueHo meHee 3 3agaHun Heydoenemesopu-
meJsibHO

KoHTponbHas paboTta Ne 2 (TunoBou BapuaHT)

fi=(xvy)>(yz®&x), f,=xyvz, z=X->12)->(y—>X).

Ne1. [Ons fll'IOCTpOI/ITb COH®, CKH®, K gBymsa cnocobamu (C nomouibio Tabnuvubl
WUCTUHHOCTM M C MOMOLLbIO PaBHOCUIbHBLIX Npeobpa3oBaHnin).

Ne2. Onpegenntb, Kakum krnaccam OyneBbiX (OYHKUUIN MpuHaOnexuT fl, a KakmMm He

npuHagnexuT (oTBeTbl 060CHOBAThL).
Ne3. [MpoBepuTb, ABMAETCA N MOMHON cucteMa pyHKumMn F = {fl, f2, f3}. Ecrm pa, 1O
HanTn ee basuc.

Ne 4. Mo nogos3peHuio B COBEpPLUEHHOM MpecTynneHun 3agepxanun bpayHa, [xoHa wn
Cmuta. OgnH n3 Hux 6bin yBakaeMbiM B ropoge CTapukom, Apyron 6bin Manou3BecTHbIM
YUHOBHWKOM, TPETUA — WN3BECTHLIM MOLUEHHUKOM. B npouecce cnencrtBusi CTapuk roBOpwn
npasay, MOLIEHHUK firan, a TpeTun 3afep>XaHHbIN B O4HOM Cryyae roBopun npasay, a B ApyromMm
— NoXb. BOT, 4TO OHM yTBEpXKOANMN:

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

[xoH: «bpayH He BuHoBaT. Npectynnenue cosepumn CMuUT».

CmuT: «S He BMHOBaT. BuHoBeH BpayH».

Onpegenvte nms ctapmka, MOLLEHHMKA U YUHOBHMKA U KTO U3 HUX BUHOBAT, €CN U3BECTHO,
YTO NPECTYNHUK OOMH.

Vkazanue: b — BunoBart bpayn, /I — BunoBar /[oH, C — BuHoBat CMUT.

KoHTponbHaga pabota Ne 2 paccuntaHa Ha 2 akageMudecknx yaca.

[nsa oueHvBaHWs pe3ynbTaToB paboTbl Mcnonb3dyeTcsa 4-6annbHas wana: «OTIIMYHOY», «XOPOLLOY,
«y[OBNETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.
CooTHoLLeHMEe nokasaTenen, KpUTePUEB U LLKarbl OLEHMBaHUSA pe3ynbTaToB 06ydeHus.



KpMTepI/II/I oueHnBaHunAa LLkana oueHok

BepHo pelueHbl 4 3agaHusa unu gonyuleHa apupmeTmdeckas ownbka B Omnu4Ho
OZHOM 13 3aJaHUI NPy BEPHOM peLLEHNN OCTarbHbIX

BepHo pelweHo 3 3agaHus. Xopouwio
BepHo pelueHo 2 3agaHus. Ydoenemeopu-
mesibHO
PeweHve He yOoBneTBOpPSIeT HU OAHOMY W3 MepeyncneHHbix | Heydosnemeopu-
KpUTEPUEB. mesibHO

KoHTponbHas pabota Ne 3 (TunoBon Bap1aHT)
Ha R?sapaH npeavkat Px,y)=(y|[>2) —>(y= X2).
Ne1. M306pa3nTb Ha geKkapTOBOW NAOCKOCTM 06nacTb MCTUHHOCTM NpeaukaTa.
Ne2. PaccmoTpetb npegukatbl VX P(X,y), Vy P(X,y), 3x P(x,y), 3y P(x,y).
1) onpegenuTb, OT KaKNX NepeMeHHbIX OHU 3aBUCAT;
2) BblMMCNUTb 3HAYEHNA 3TUX NpeanKaToB AN 2-3 pasfnUyHbIX 3HAYEHUN
nepeMeHHbIX;
3) K KakMM Knaccam npeamnkaToB MX MOXXHO OTHECTUN?
Ne3. Bblunciutb 3HadeHua 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. Kakasa pyHkums nonyyaetcs n3 g(x)u h(x,y,z) ¢ nOMOLLbIO CXeMbl NPUMUTUBHOM
pekypcum, ecrim g(x)= x, h(x,y,z)=z% ?
Ne 5.3anucaTtb nporpammy (C KOMMEHTapUsiMn) MaLuvHbl ToiopuHra B andasute A={x, vy,
z, A}, KOTOpasi B UICXOAHOM CIIOBE BTOPOE BXOXAEHUE «XZ» 3aMEHSET Ha «yX»

KoHTponbHas pabota Ne 3 paccuntaHa Ha 2 akageMuyeckux Jyaca.

Ana oueHuBaHus pesynbtatoB paboTbl ucnonb3yetca 4-6annbHas Lwwana: «OTANYHOY,
«XOPOLLOY», «yOOBNETBOPUTESTbHOY, «HEYAOBIETBOPUTENBHOY.
CooTHoLLEeHWe NnokasaTeneun, KpUTepmMeB 1 LIKarbl OLLEHMBAHNA pe3ynbTaToB 00y4YeHus.

KpMTepI/II/I oueHnBaHuAa LLikana oueHok

OOyyvatoLmnca BepHO pelunrn He MeHee 4 3agaHuii, a B OOHOM U3 Omnuy4Ho
3afaHui gonyuieHa apudpmeTtuyeckas omnbka.

BepHo pelleHo 4 3agaHus. Xopouwo

BepHo pelleHo 3 3agaHu4. Ydoenemsopu-
mesibHO

BepHo pelleHo meHee 3 3agaHuin Heydoenemesopu-
mesibHO

KoHTponbHas pabota Ne 4 (TunoBon BapuaHT)



1. faHbl rpadbl Gy 1 G,. Hangnte G, UG,, G; NGy, G xG,.

2. OnpegenuTb XpoMaTU4eCcKoe YNCHO, YACHO BHELLUHEN N BHYTPEHHEN YCTOMYMBOCTW.
3. Ons rpada G; onpegenuTb KpaTyanLmim NyTb OT NEPBOW A0 NOcrneAHen BEPLUNHBI
4. Ha rpacbe G, onpeaenntb MakcMmarnbHbIW NOTOK

KoHTponbHasa pabota Ne 4 paccumtaHa Ha 2 akageMudecknx yaca.

[nsa oueHnBaHns pesynbTaToB paboTbl Mcnonb3dyeTcs 4-0annbHas wana: «OTNIMYHOY», «XOPOLLOY,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLlleHVe nokasaTenemn, KpUTEPMEB W LLKarbl OLLEHNBaHWSA pe3ynbTaToB 00yYeHns.

KpMTepI/II/I oueHnBaHuAa LLikana oueHok

OGyuatoLmiica BEpHO peLunn He MeHee 4 3aaaHuiA, Npu 3TOM B OAHOM Omnuy4Ho
13 3aaaHuii JonyleHa apudpmeTmydeckas olmnbka.

BepHo pelweHo 3 3agaHus. Xopouwio

BepHo pelueHo 2 3agaHus. Ydoenemsopu-
mesibHO

BepHo pelueHo meHee 2 3agaHui Heydoenemeopu-
mesibHO

n PaKTUKO-OpUeHTUupoBaHHbIE 3aAaHUA

1. MocTpouTb ceTeBou rpaduik.

2. Hantn npogomKknuTenbHOCTb BbINOMHEHNSA KOMMSieKca paboT.
3. HanTtu BpemMeHHble xapakTepucTukm codbiTun 1 paborT.
Ycnosue 3agaun.

CoenaTb AepeBsHHbIN AWMK (paboTy BbINONHAET OANH YenoBek). PasamecTuTb 4OCKM B
COOTBETCTBUM C pa3mepamu swmka (15 MyH.), paspesatb OCKM (12 MUH.), CKNenTb YacTu



Awmka (40 MUH.), NPUBUTL K KPbILKE SMKa NeTnu (8 MyH.), NOAOXAaTb, NOKa ALUMK BbICOXHET,
N BbITepeTb €ro (15 MUH.), NETNN C KPbILLKON NPUOUTL K ALWKKY (8 MUH.)

Pabota paccuntaHa Ha 1 akagemuyeckun dac. [Ona oueHuBaHWsA pesynbTaToB 00y4veHus
ncnonb3yeTcs 2-6annbHas Wwana: «3a4TeHo», «He 3a4TEHOY.
CooTHoOLLEHMe nokasaTenem, KpMTEPUEB U LLKasbl OLLEHMBAHWUSA pe3yrbTaToB 00yYeHus.

KpuTepum oueHnBaHmns LLkana oueHok
BepHO BbINOMHEHbI 2 3aaaHus. 3aymeHo
BepHo BbINONHEHO MEHee 2 3afaHu. He 3a4ymeHo

20.2 NMpomexyTo4yHaa aTrectauus

MpomexyToyHas aTTecTaums No AUCUUNIMHe (3K3aMeH) OCYLLECTBMSETCS C NOMOLLbIO
creayoLwmx OLEHOYHbIX CPEACTB:

TeopeTnyeckme BONpoChl, NpakTUYecKne 3agaHus.

KoHTporbHO-n3MepuTenbHble MaTepuanbl 3Kk3amMeHa BKNo4aloT B cebs TeopeTuyeckune
BOMPOCHI, MO3BOSISIOLLME OLEHUTb YPOBEHb MONYyYEHHbIX 3HAHWIA M MpaKTUYeckue) 3agaHus,
NO3BOMSAOLME OLEHUTb CTeNneHb COOPMUPOBAHHOCTM YMEHUIA U HaBbIKOB.

[Ona oueHnBaHMA pe3ynbTaToB OOYYEHUA Ha 3K3aMeHe  UCMOoMb3ylTCca crnepyolme
nokasaTtesnu:
1) 3HaHne y4ebHOro matepuana u BrageHue NOHATUNHBLIM annapaTtomM TEOPUM aHaNUTUYECKON
reoMeTpun n IMHenHon anredpobl;
2) yMeHue pellaTb CTaHAapTHbIE 3a4a4n aHanNMTUYECKON reoMeTpun n NMHENHoN anrebpsl;
3) BrageHue HaBblkaMW CUCTEMHOrO aHanusa npobrnembl M MNpUMEHEHUA  MeToLOB
aHanNUTU4YEeCKON reomMeTpum W §NUHENHOW anrebpbl Npu peweHun 3agad B pPasfUYHbIX
npuknagHblx obnacTax;
5) BnageHne HaBblkaMy UCMONb30BaHMUS MHCTPYMEHTOB aHaNUTUYECKON reOMEeTPUN N NIMHENHOWN
anrebpbl 4N peleHnst NPakTUKO-OPUEHTUPOBAHHbIX 3a4au.

lNMepeyeHb BONPOCOB K 3K3aMeHy 1

|.  3OnemeHTbl TeEOpUN MHOXECTB

1. OnwucaHue MHoOXectBa no KaHTopy. OTHOWEHWE NPUHAANEXHOCTU, BKITHOYEHUS.
PaBeHCTBO MHOXECTB.

2. Cnocobbl 3agaHnUsa MHOXECTB.

3. Onepaumn Hag MHoxecTBamu. Kpyrn Onnepa. CsoncTtBa onepauun Hag
MHOXecTBamu. (OQHO M3 HUX YMETb JOKa3biBaTh).

4. Tpsimoe npousBefeHne MHOXecCTB. MOLHOCTb NPSIMOro NPOu3BEeAEHUS] KOHEYHbIX
MHOXECTB.

5. OTHoweHus. Cnocobbl 3agaHns oTHoWeEHUN. [Npumepsl.

6. Onepauuun Hag OTHOLLUEHMSMM.

7. CaonctBa OWHapHbIX OTHOWEHWUA. (YMeTb CTPOUTb OTHOLUEHWS C 3afaHHbIMU
CBOWCTBaMM).

8. OTHOWeHNe aKBMBANEHTHOCTW, pas3bueHne MHOXeCTBa Ha Knaccbl. CBA3b Mexay
HUMMN.

9. OTHoweHne nopsigka. YacTMY4HO W NMHEWHO YNOPSL4OYEHHbIE MHOXeCTBa.
HAvarpamma Xacce.

10. ®yHKUMOHaNbHbIE OTHOLLIEHUS U OTOBpaXeHns MHOXeCTB. CBOMCTBA OTOBpaXeHW.
MoLLHOCTb MHOXeECTBA.



11. byneaH KoHe4yHOro MHoxecTtBa. MowwHocTb byneaHa.

12. PenaunoHHasa moaenb gaHHbIX.

II. 3nemeHTbl KOMOGMHATOPUKM

1. OcHoBHble npaBuna KOMOUHATOPWUKK: MpaBwuna Cymbl U MpaBuna NpousBeadeHus
AN ABYX M NPOU3BOSIBHOIO Yncrna OObekToB.

2. TloHaTue r-BbibopkM (ynopsgodyeHHas, HeynopsgodeHHas, ¢ NnoBTopeHnammn n 6es
NMOBTOPEHUN).

3. PasmelueHune C noBTopeHuMsMn U1 6e3 noBTOpeHun. [lepecTaHOBKW.
[lokaszaTenibCTBO COOTBETCTBYHOLLMX POPMYII.

4. CoyeTaHus C NOBTOPEHUAMM N 6e3 NOBTOPEHUN (C AOKA3aTENLCTBOM).

5. [lepecTaHOBKM C NOBTOPEHUSIMUA.

6. Caounctea coyeTaHunin. BuiHom HbtoToHa.

7. ®opmyna BKITHOYEHUN N UCKITHOYEHWIA.

8. PekyppeHTHble cooTHOLWEeHUSA. [TopaaoK COOTHOLWEHUS. JIMHENHbIE PEKYPPEHTHbIE
cooTHoweHwua Il nopagka.

9. Cgouctea peweHunn JIPC(Il) (nMHenHaa komOMHaumsa [OBYX peELUEHUn ABNSAEeTCS
peLLeHnEM).

10. O6wee peweHne JIPC (lI). Teopema o6 obwem pewenun JIPC (lI) B cnydae
NPOCTbIX KOPHEN XapaKTepPUCTUYECKOro YpaBHEHWS.

11. Teopema 06 ob6bwem peweHun JIPC (ll) B crnyvyae KpaTHbIX KOPHEWN
XapakTepucTU4eCKoro ypaBHeHus.

12. YpaBHeHne ®nboHa4um 1 ero peLLeHme.

[ll. OnemMeHTbl MaTeMaTU4EeCKOW NOrMNKn

1. TlloHATue BbICKa3biBaHUs. Jlormyeckne 3HayeHWs BbiCcKasbiBaHMW. Onepauuun Hapg
BbICKa3blBaHUSIMU (OTPULAHNE, KOHBIOHKUUSA, OAN3BIOHKLMSA, UMMAMKaLMS, SKBUBANEHUMS,
ctpenka MNMupca, wtpux Weddepa, cnoxeHne no moaynto Aga).

2. [lponosuunoHanbHas dopmyna. KoHkpeTusauua dopmynsol. Teopema o
NOrM4yecKkoM 3Ha4YeHUN COCTaBHOIO BblCKa3blBaHMSI.

3. Knaccudukaums dopmyn anredpbl BbiCKasbiBaHWUA (BbIMOMHUMbIE, TaBTOJSIOIMMM,
OMpoOBEPXUMbIE, TOXAECTBEHHO JIOXHble). TeopeMbl 00 OCHOBHbIX TaBTONOMMSAX
(mokasaTenbLCTBO OAHOMN U3 OPMYIT KAXO0N TEOPEMBI).

4. TloHATME paBHOCUNbHBLIX opmyn. Teopembl O HEOOXOAUMbBbIX W [OCTaTOYHbIX
YCIOBUSIX PAaBHOCUIBHOCTU 2 oopMyi (C 4OKa3aTENbCTBOM).

5. OCHOBHble pPaBHOCUIILHOCTM anrebpbl BbICKa3blBAHUW (OOKa3-BO OOHOM U3
dopmyn).

6. Jlornyeckoe cnencrteue dopmyn. Teopema 0 HeobxogMMOM U OOCTaTOYHOM
yCnoBun norn4eckoro cnencteus. MNpasuna normyecknx yMo3aknioveHnn.

7. bynesbl dyHkuun. Crocobbl 3agaHua ©Oynesbix dyHKUun. [pumepbl. Yucno
BGyneBbIX QYHKUNA OT N NEPEMEHHbIX. PaBHble QyHKUMN.

8. [BoncTBeHHble yHKUMN. [TpUHUMN 4BONCTBEHHOCTM.

9. OnemeHTapHas OM3bloOHKUMA. [AN3bIOHKTMBHAA HopmarnbHast popma. Teopema o
npegcrasneHun gyHkumn B suge COH®. Mpumepsl.

10. OnemeHTapHasa KOHbIOHKUMA. KOHBIOHKTMBHaA HopmanbHast dopma. Teopema o
npencrasneHuun dyneson gyHkumn B Buge CKH®. MNpumeps!.

11. OnpegeneHune 3ambikaHnsa. CBoncTBa 3aMblkaHnA.3aMkHYTble knaccbl. Knaccel T1
nTO.

12. Knacc S camMogBOWCTBEHHbIX yHKUMA. MowHOCTb MHOXecTBa S, remma o
3aMKHYTOCTWU. Teopema O HecaMO4BOMUCTBEHHOM (PYHKLINN.

13. Knacc M MOHOTOHHbIX (PyHKUMI. 3aMKHYTOCTb Knacca. TeopemMa O HEMOHOTOHHON
YHKUMN.

14. Knacc L nuHenHbIx dyHKunn. MowHOCTb knacca. 3aMKHyTOCTb. Teopema o
HEeNMHENHON PYHKLUN.

15. MonHas cuctema 6ynesbix PyHKUMIA. [Tpumepbl. Teopema 0 NOAHOTE ABYX CUCTEM.



16. Teopema o (pyHKUMOHaNbLHOM NonHoTe (Teopema llocTa).
17. MNpumeHeHne 6ynesblX PYHKLMIA K peNeNHO-KOHTAKTHbIM CXeMam.

MpumepHbIN NepeyYeHb NPakTUYeCKNX 3agaHun-1

1. [JaHo  MHOXecTBO A= {1,2,3,4,5,6,7,8,9}. ABnAetca M OTHOLWIEHUWe
p={(x,y)e Ax A|X derumcsina'y} ~ OTHOLIEHMEM  YACTAYHOTO nopsaka?
JlnHenHoro nopsgka? B crnydyae nonoxuTenbHOro oTBeTa MNOCTOMTE Auarpammy
Xacce. locTponTte maTpuLy CMEXHOCTU OTHOLLUEHUS.

2. [nsa cnepytoweit 6ynesoit coyHkumm Haiigute CKH® cbopmy: f(x,y,z) =(>_< - Z)/\ y.

a. MocTonte Tabnuuy MCTUHHOCTY ABOMCTBEHHOM K T doyHKUmMM.
3. [HaHbl koHeuyHble MHOxectBa A u C, rge W =7, ‘C‘ =6. Hanigute MoOLLHOCTb

MHOXecCTBa B(A)x B(C), roe B(A), B(C) - OyneaHbl COOTBETCTBYHOLLIMX MHOXECTB.
a. Moctpoitte B(A)x B(C), ecrm A= {1, 2},C = {®}.
4. HaiTu pelueHne NUHENHOro PEKYPPEHTHOrO COOTHOLLEHMS BTOPOro nopsaaka:
f(n+2)=4f(n+1)-3f(n), rae f(1)=2, f(2)=3.
5. [MMpuBeanTte npumep OpMyrbl, codepKallen He MeHee TpeX MepeMeHHbIX M Tpex

nornyecknx cesasok. lpuBeante ee nbyo KoHKpeTudauumo. [locTponte Tabnuuy
NUCTUHHOCTK Ansa dpopmynbl. Onpegenute Norm4yeckon 3HavyeHmne KoOHKpeTm3aumn.

KM BkntoyaeT B ceba 2 TeopeTUYeCcknx Bornpoca 1 2 npaktuyeckux sagaHus. OguH
13 BONPOCOB COAEPXKNUT TEOPEMY C 0Ka3aTeNbCTBOM
[Ana oueHnBaHWA pesynbTaTtoB 0Oy4yeHMst Ha 9K3aMeHe ucnosnb3dyetca 4-b6annbHad
lwana: «OTANYHOY», «XOPOLUOY», «yOOBNETBOPUTENBHOY, KHEYA0BIETBOPUTENBHOY.
CooTHOoLeHWe nokasaTenemn, KpUTepmes U LWKasnbl OLEeHMBaHUS pe3ynbTaToB 0byyYeHus.

KpMTepl/Il/I oueHunBaHuaA LLikana oueHok

OTNUYHOE BrafieHUe TEOPMEN U PELLEHWNE 3aAad He HIDKE XOPOLUEro OmnuyHo
YPOBHSI; UMW OTIMYHOE pELLEHUe 3a4ay U BNafeHne Teopueil He Hibke
XOPOLLEro YPOBHS

BraleHne Teopuei He HUXKE XOPOLLEro YPOBHS U pelleHue 3ajay He Xopowo
HWXXe YOOBNETBOPUTENBHOIO YPOBHS; UMW BNageHne Teopuein He Huxe
YOOBNETBOPUTENBHOTO YPOBHS U pelleHne 3afay He HubKe XOpoLlero

YPOBHS

yOOBNeTBOPUTENIbHOE BrafeHWe Teopueil W yoOBMEeTBOpUTENbHOE Ydoenemesopu-
pelleHve 3agay mernbHo
HeyLoBIeTBOpUTENbHOE BrnageHve Teopuen; unun | Heydoenemesopu-
HeyLoBMeTBOpUTENbHOE pelleHre 3agay mernbHo

B crnyyae crnopHbIx OLieHOK oLeHKa OKpyrnsieTcst B G0rbLUYH CTOPOHY, eCrv cpeaHuin 6ann no
KOHTPOIbHbIM paboTam Bbille CMOPHONM OLEHKN M B MEHbLLYIO, ECITN HUXKE.

lNMepeyeHb BONPOCOB K 3K3aMeHY 2
Jlornka npeaukaros
1. ToHaTne npeaukata. Knaccudukaums npeankaTos.
2. TloHsATME KBaHTOPOB OBLLHOCTM M CyLLEeCTBOBaHUS 411 OAHOMECTHOro npeankata. CeoncTtea
ornepaunn B3ATUA KBAHTOPOB OAHOMECTHbIX NPeANKaToB.
3. KBaHTOpbI N-MECTHbIX NPEeAnNKaTOB.



4.

5.
6.

7.

1.
2.

3.
4.

5.

©CoNouh~whE

dopmynbl NOrMKN NpeaukaToB (onpeaenexHve, npumepbl, 3aMKHYTblE, OTKPbITble DOPMYIbl,

TaBTONOMMK, BbINONTHUMAsA, TOXAECTBEHHO UCTMHHAs (NOXHasA) oopmyna).

PaBHocunbHble popmynbl. OCHOBHbIE PaBHOCUITbHOCTU (POPMYI FOMMKK NpeankaToB.
lMpuBeneHHas dopma ana dopmyn NOrMku npeaukatoB. TeopemMa O CylLleCcTBOBaHWUU

npuBegeHHon opMbI.

lMpeoBapeHHass HopmarnbHas ¢opma. Teopema O CywlecTBOBaHUW MpeaBapeHHOW

HOpManbHOW hOpPMbl.

dnemeHTbI TeOpUM anNropuTMOB
MawwwuHa TetopuHra. MNMoHaTue, npuHumMn paboTbl, NpUMepsbI.
Bbluncnumble no  TblOpUHTY  QYHKUMK. BbluncniMmocTs Mo TblOpUHIY  HOSMb-PYHKLNUMK,

cnegoBaHmsA, NPOEKTUNpPoOBaHUA (Bbl60pa I'IepeMeHHbIX).

Komnosnuunsa mawvH TeropuHra.
PekypcuBHble dyHKUMK. Onepatopbl NOCTPOEHUS PEKYPCUBHBIX (PYHKUMA (Cynepno3nuus,

NPMMUTMBHAs pekypcusi, B3ATMA  J-onepaTtopa). [lpuMuMTMBHO, 4YacTMyHO w© obuwe-
peKkypcuBHble (pyHKUMKN. Teopema 0 paBHOCUITbHOCTU KIacCOB BbIMUCAMMBIX MO TbIOPUHIY 1
YaCTUYHO PEKYPCUBHbLIX OYHKLUMIA (6e3 QOK-Ba).

ANropuTMMYECKN HepaspeLLnMble NpoGrembl.

AnemMeHTLI Teopum rpacon
OCHOBHbIE MOHATUA U onpeaeneHus.
Cnocobbl 3agaHus rpados.
Moarpadbl. Onepauunn Hag rpacdamum.
lMoHATMe B3BeLLeHHOoro rpadpa. MNpumepsl.
lMoHATHe maplipyTa, uenwu, umkna.
KomnoHeHTa cBsa3HoCTU. CBA3HLIN rpad.
MeTpuyeckne xapaktepucTnkm rpada.
3apava o kpaTyanwem nytu. Anroputm JenkcTpbl (06LWmin cmbicn)
XpomaTtunyeckoe yumcno rpada. Heobxoammble n OCTaTOYHbIE YCIIOBUS OMXPOMATUYHOCTH.

10.4Yucna BHYTPEHHEN N BHELUHEN YCTONYMBOCTU. AQpo rpada.
11.TpaHcnopTHas ceTb. 3agada O MakcumarbHOM noToke. Paspes, MUHMManbHbIN paspeas.

Teopema 0 CBA3M MaKCUManbHOro NoToka U MMHUManbHoro paspesa (Poppa-dankepcoHa).

NMpuMepHbIN NepevYeHb NPakTUYECKUX 3agaHun-2

1. N3 cnegyouwx npeankatos C MNMOMOLLBbHO KBAHTOPOB I'IOCTpOIZTe BCEBO3MOXHbIE
BbICKa3blBaHNA U onpeaennte, Kakme n3 HUX UCTUHHbI, a Kakne J1I0XHbI (X € R)Z

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

2) X'+y =16.

2. Hawntn mHOXecTBa MCTUHHOCTU cnegywownx npegukaTtos, 3aaHHbIX HaO YKa3aHHbIMU
MHOXeCTBaMu:

2 2 .
1) X1+X2=0’ Ml:M2:R1
2) I, 1+x,>12, M, ={-248}; M, =10.7.9.11}.

3. Kakum ycnoBusiM ygoBNeTBOPSIOT MHOXECTBA MCTUMHHOCTM OOHOMECTHbIX NpeaukaToB
P(x) n Q(x), 3apaHHbIX Ha MHOXecTBe M, ecru:

1) KOHBHOHKUNA NX TOXOECTBEHHO UCTUHHA;

2) KOHBIOHKLNSA UX TOXOECTBEHHO NOXHA;

3) KOHBIOHKUMS MpeBpallaeTcs B UCTUHHOE BbiCKasbiBaHME MNpW NOACTaHOBKe ntoboro m3
3/1EMEHTOB MHOXeCTBa |, UCTMHHOCTU NpeaukaTa P(x) N TONbKO TaKNX 3NIEMEHTOB.



4. Kak/M ycrioBMsSIM YAOBNETBOPSIOT MHOXECTBA MCTMHHOCTM OAHOMECTHbIX NpeankaTos
P(x) n Q(x), 3amaHHbIX Ha MHOXecTBe M, ecrnu:

1) AVSBIOHKLNA NX TOXKAECTBEHHO UCTUHHA;

2) ANSBIOHKLNSA UX TOXAECTBEHHO FOXHa;

3) AM3BLIOHKUMS MpeBpallaeTcss B NOXHOE BbiCKa3biBaHMe MpW NOACTaHoBKe Mo6oro ns
aMeMeHTOB MHOXeCTBa F, UCTMHHOCTY NpeavkaTa P(x) v TONbKO Takux aeMeHTOB.

5. Peann3oBaTh Ha MaluvHe ThIOpUHra anropuTM BbluncReHns dyHKumM ¢(n)=n+4.

6. PeanusosaTb Ha MalumHe TblopuHra anropuTM BblYUCHEHUS OYHKLMU
7. MNocTpontb MawmnHy TelOpUHra AN Bbl4UCNEHUS OYHKLMN

( ) 0,ecux =0,
sgn(x )=
& l,ecux # 0.

KM BkntoyaeT B ceba 2 TeopeTUdecknx Bonpoca u 2 npaktnyeckux 3aganHus. OguH ma
BOMPOCOB COOEPXUT TEOPEMY C oKa3aTenbLCTBOM
[ns oueHuBaHUA pesynbTatoB 00y4yeHMs Ha 9K3aMeHe ucnonb3dyetcsa 4-6annbHasa wana:
KOTIIMYHO», «XOPOLLUO», «YAOBNETBOPUTENBHOY», «HEYAOBNETBOPUTESTBHOY.
CooTHoLleHME nokasaTenemn, KpUTEPUEB W LLKanbl OLEHMBAHUSA pe3ynbTaToB 0byyYeHus.

KpVITepI/II/I oueHnBaHuda LLikana oueHok

OTNNYHOE BrafeHUe TEOPUEN U peLLeHWEe 3a4ay He HWDKE XOpOLUEro OmnuyHo
YPOBHSI; UMW OTNIUYHOE PELLEHVEe 3aaay U BrnaeHue Teopuen He Huxe
XOPOLLEro YPOBHS

BrafieHVe Teopuein He HUKEe XOPOLLEro YPOBHSI U pelleHue 3afjay He Xopouwio
HVKE YO0BNETBOPUTENBHOIO YPOBHS; UMW BNafieHue TeEopuen He Huxe
YOOBMETBOPUTENBHOINO YPOBHSI U peLleHne 3aJay He HUXEe XOpOoLUero

YPOBHS

YOOBNETBOPUTENIbHOE BriafeHWe Teopuern W yOoBneTBOpUTEnbHOE Ydoenemsopu-
pelueHne 3agay meJsbHo
HeyOoBrneTBOpUTENIbHOE BrageHve Teopwvei; unm | Heydosnemeopu-
HeyOoBNeTBOPUTENIbHOE peLleHre 3aday meJsbHO

B crny4ae cnopHbIx OLLEHOK OLeHKa OKpyrnsieTcs B 60nblUy CTOPOHY, ecnu cpeaHuin 6ann no
KOHTPOJSIbHbIM paboTam Bbille CMIOPHON OLEHKU W B MEHbLLYIO, ECIIN HUXKE.

20.3 ®oHA OLEeHO4YHbIX cpeacTB cPOPMUPOBAHHOCTU KOMNETEHLMN CTYAEHTOB,
pekomMeHAayeMbIn Ans NpoBeAeHUA AMarHOCTUYECKuxX pabort

Bonpocbl ¢ BapaHTaMu OTBETOB (3aKpbITble)

1. YcTaHOBMTE COOTBETCTBUE Mexay cBoncTBamm 6I/IHaprIX OTHOLLEHUN N NX TUNaAMW:
1. peq)ﬂeKCI/IBHOCTb, CUMMETPUYHOCTb, TPAH3UTUBHOCTb

2. pehNeKCUBHOCTb, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTb
3. aHTUpepNeKCNBHOCTb, aCUMMETPUYHOCTb, TPAH3UTUBHOCTb
OTtBeTbl:

1. OTHOLLEHNE 3KBUBANEHTHOCTU

2. OTHOLWEHME YaCTUYHOrO (HeCTpPOroro) nopsaka

3. OTHOLLEHMEe cTpororo nopsiaka

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



2. Ha mHOXecTBe X :{1, 2, 3} 3aJaHbl GMHAPHbIE OTHOLLUEHUS:

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

Kakoe n3 aTnx oTHoLEeHMI aBnseTcsa pednekcnsHbiM? BoibepuTte npaBunbHbIN BapuaHT
oTeeTa:
a) oTHoweHune R,

6) oTHoweHune R,
B) OTHowweHve R,

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

R =100, (22).(33) (12}, R, =[@0,(33),(12). (21}, R, = (0.9 (32), (12)}

Kakoe 13 3TUX OTHOLLEHWI SABASIETCA CUMMETPUYHBIM? BbibepuTe npaBunbHbIA BapuaHT
oTBeTa:

a) oTHoweHne R
©) oTHoweHune R,

B) OTHOwweHVe R,
OtBerT: 6)

4. NaHa dpopmyna anre6pbl norvkn U = (Y A 7) \% (X A y) \% (X A 7). Onpegenute, Kakon
n3 popmysn anrebpbl NIOrMkM OHa paBHOCcUbHa. Beibepute npaBusibHbIN OTBET.

a) XAYAZ

6) Z—>(XAY)

B) XVYVZ

OtgeT: 0)

5. Nana dpyHkumnm anre6pbl nornku f (X, Y, Z) = (X —> y) A Z HanguTe ee COBEpPLUEHHYIO
ON3BIOHKTUBHYIO HOpMarbHyto chopmy (COH®P). Beibepute npaBunbHbIN OTBET.
a) (Y/\V/\Z)v(i/\y/\z)v(X/\y/\Z)
6) z—>(XAY)
B) (XAy/\Z)v(Y/\Y/\f)
OrtBerT: a)
Bonpochbl ¢ KpaTKUM TEKCTOBbLIM OTBETOM (OTKPbIThIE)

6. OnpegenuTe, kKakas BeEpLUMHA HEOPUEHTUPOBAHHOIO rpadha, N306paXKeHHOro Ha PUCYHKe,
ABNsAeTCA YyeHmpasibHoU. B oTBeTe yKaxute HOMepP BEpPLUUNHbI.



OTtBerT: 2

7. B HAN paboTtatoT 67 yenosek. N3 HUX 47 4enoBeK 3HAKT aHIMUNCKUA A3blK, 35 —
HemMeLukun n 23 — oba a3bika. CKOMbKO YEeroBEK B MHCTUTYTE HE 3HAET HW aHITIMNCKOro, HK
HEMELKOro A3blka?

OTBeT: 8

8. CKONMbKO B [OECATUYHOW CUCTEME CUYUCIIEHUS CyLLEeCTBYET [ABY3HAYHbIX 4MCEn, He
cogepxawmx umndppy 8?

OTBeT: 72
9. OnpepnenuTe, CKOMbKO NEPeCcTaHOBOK MOXHO COCTaBUTb 13 BYKB CNnoBa «nepeLleek».
OTBeT: 1680

10. Ckonbknmm cnocobamm MOXXHO NOCTaBUTL B psg 6 yenoBek ans poToCcHMMKA?
OTtBeT: 720

Kputepwun n wkanel oueHnBanusa sagaHmn ¢OC:

[ns oueHnBaHMA BbINOMHEHNSA 3a4aHUA UCMonb3yeTca bannbHasa Wwkana:

1) 3aKkpbITble 3aaHus (TECTOBbLIE C BapnaHTamMu OTBETOB, CPeHUI YPOBEHb CITOXXHOCTU):
1 6ann — ykasaH BepHbI OTBET;

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

2) OTKpbITble 3agaHus (TECTOBbIE C KPAaTKUM TEKCTOBbLIM OTBETOM, MOBbILIEHHbIN YPOBEHb
CMNOXHOCTN):

2 Banna — ykasaH BepHbI OTBET;
*0 6annoB — yka3aH HeBepHbI OTBET (NOSIHOCTBIO NN YAaCTUYHO HEBEPHbLIN).

3apaHua pasgena 20.3 pekoMeHOyTCss K UCMONb30BaHWO MNpu  MNPOBEOEHUM
ANArHOCTUYECKNX paboT C UuUenbl OLEHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUSI OaHHOMN
ANCLMNIIUHDBI (3HAHUIN, YMEHUI, HAaBbIKOB).



