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PABOYASA NPOrPAMMA YYEEHOU OAUCLMMIINHDI

B1.0.14 OunckpeTHas MmaTemaTuka

1. Koa n HanmeHoBaHMe HanpaBneHusi NoAroToBKkM/cneLnanbLHOCTU:
02.03.02 dyHaameHTanbHaa nHpopmaTuka U MUHPOPMaLMOHHbIE TEXHOSTOMMU

2. Mpodcdunb nogroroBku/cneumnanusaumna: MHxeHepus nporpaMmmMmHoro o6ecrneyeHus

3. KBanudukauums BbinyckHuka: 6akanasp

4. dopma obyyeHUs: oyHas

5. Kachenpa, oTBevarwan 3a peanmsaumio AMCUUNIIUHBI: Kadeapa MaTteMaTUYecKkmx
MEeTOA0B uUccnegoBaHns onepawmm

6. CoctaButenu nporpammbl: boHgapeHko KO.B., 4.7.H., oueHT, npodeccop kadepsl
MaTeMaTuyYecknx MeTo4oB UCCefoBaHUSA onepaumni

7. PekomeHgoBaHa: HMC cakynbTeTa NpuknagHon matemMaTtuki, MHOOPMATUKN U MEXAHMUKM,
npotokosn Ne10 o 15.06.2021

8. YuebBHbIn roa: 2021/2022 CemecTtp(bl): 1,2



9.llenu n 3apgaum y4eb6HOM ANCLUNIINHBI

Lenamu oceoeHusi y4yebHOU OuCUUNIUHbI SBMSIMCA: N3YHYEeHUU U MPaKTUYEeCKOM
OCBOEHUN OCHOBHbIX pasferioB OUCKPETHOW MaTeMaTuKU — OUCLUMNIUHLI, KOTopas ABNnAeTcs
G6asoBor Ans popMMpoBaHUA MaTEMATUYECKOW KyrnbTypbl COBPEMEHHOrO cneuwanucra B
obnactn mogenMpoBaHnsa 1 MHPOPMALMOHHBLIX TEXHOMOTUNA.

3adayu y4ebHoU AOucyunnuHbl: OPMUMPOBaAHME TEPMUHOMOrMYeckon 6asbl, a Takke
npeacrasneHns o6 anropMTMUYECKMX OCHOBaX [OUCKPETHOM MaTeMaTUKWU; O3HaKOMIlIeHue C
BaXXHENLIMMM pasgenamu OUCKPETHOW MaTeMaTukm U ee NpUMEHEeHueM LNs NpeacTaBreHns
MHpopMaUUN 1 pelleHnsa 3agad TeopeTU4eckorm MHEMOPMAaTUKKN, O3HAKOMITIEHWE CTYAEHTOB C
MeTodamMn OUCKPETHOM MaTeMaTWKM, KOTOpble WUCMOMb3YKTCA ANsi NOCTPOEHUS MOAenen u
KOHCTPYMpPOBaHWSI anropMTMOB HEKOTOPLIX KITAaCCOB NPakTU4eCKMX 3aavy.

10. Mecto y4ye6HOM AucuuMnIMHbl B cTpykType OOIl: (uukn, K KOTOPOMY OTHOCUTCS
ancumnnuHa, TpeboBaHWs K BXOOHbIM 3HAHWAM, YMEHUSM U HaBblkaM, AUCLMNIUHBI, 4518
KOTOPbIX AaHHAA UCUMNIIMHA SBMSETCA NpeawecTBYOLEN)

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

[aHHbIN KypC HEMNOCPeACTBEHHO CBA3aH C gucuunnuvHamu «Anrebpay», «MatemaTtunyeckui
aHanu3y, «HdopmaTuka M nporpaMmmupoBaHue» U sBrseTca 6asoBbIM KypCOM MNporpamMmebl
noarotoekn 6akanaepa.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUA MO AUCUMNIMHE/MOAYNI0 (3HAHUSA, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NNIaHUPyeMbIMU pe3yrbTaTaMU OCBOEHUS oOpa3oBaTesibHOM
nporpaMmmbl (KOMNeTEHLUAMU) U UHAUKATOPAMU UX OOCTUKEHURA:

Kog HasBaHue Koga(bl) UHamnkaTop(bl) MnaHnpyemble pesynbTaTtbl 06y4eHns
KOoMMeTeHLun
OrnkK-1 OMMK-1.1 | Pemaer Tunossle 3anauu ¢ | 3HATb:
CnocobeH NPUMEHSATb Y4YETOM OCHOBHBIX - OCHOBHbI€ NOHATUA " obume
dyHOaMeHTanbHble HOH”THﬁ“06m“§ 3aKOHOMEPHOCTWN, Ha KOTOpble OnMparTCcs
3HaHWS, MOMNyYeHHble B SaKOHOMCPHOCTCH, OCHOBHblE pasgensl [INCKPETHOM
chopMyTMpPOBaHHBIX B o
obnactu paMKax 6a3oBBIX MaTeMaTuKu, CcBSA3aHHbIe C  Teopwueil
MaTeMaTtmyeckux u (1nm) JMCIIMTITHH MaTEeMATHKI, MHOXXeCTB, anre6p9m norvku,  Teopwuen
€CTECTBEHHbIX HayK, MU WH(OPMATHKH 1 anropuTMoB, Teopuel rpados;
ncnonb3oBaThb nx B €CTECTBEHHDBIX HAYK - Knaccbl TUMOBbLIX 3agad, peluaeMbix
npodeccuoHansHon MeTogamMu AUCKPETHOM MaTeMaTUKN.
neaTenbHOCTU
YmeTb:
MCNoSb30BaTb 0asoBble 3HaHUA
€CTECTBEHHbIX Hayk, MaTemaTtmku "
MHOPMATMKM MPU U3YYEHUN Kypca W YMETb
NPUMEHSTb nonyyYeHHble  3HaHUS Mo

ONCKPETHOW  MaTeMaTuke AOnd  peLleHus
TEOPETMYECKNX M MpaKTUYEeCKMX 3ajad,
CBSI3@HHLIX C  MOCTPOEHWEM anropuTMOB,
n3yyeHneMm  npuHumMnos pabotel  OBM,
JokasaTenbCTBamMn TeOpeM, MpUMEHEHUEM
KOMOMHATOPHLIX  hopmyn, nccnegoBaHMEM
anredpanyecknx CTpykTyp.

Bnapgetb:

METOLMKOMN JokasaTenbcTBa dakToB,
peweHns npobnem pasgenoB AUCKPETHON
MaTemaTuky, 6asupylolenca Ha 3HaHUSIX
OCHOBHbIX (QaKkToB, KOHLENuUWUA, MNOHATUN
MaTteMaTUKm M  UHOPMATUKK; HaBbIKaMu
NPUMEHEHMNS OCHOBHbIX pe3ynLTatos




,EI,MCerTHOI7I MaTeMaTukun K peLweHnto
TEeopPEeTUYECKNX N NPaKTU4YEeCKNX 3agau.

OIIK-1.2 | lpumenser  cuctemHbli | 3HATb:

TIOJIXO/L ¥ MaTeMaTH4eCKue | [pUHLMMbI CUCTEMHOTO noaxoga K
METOMBI AL MogenupoBaHUI0  OUCKPETHOro o0bekta u
topmammsaumu  pemenns | peron [MCKPETHO mMaTemaTvKy,
TMpUKJIAJHBIX 3a71a4.

nosponswLlme dopmManm3oBaTb NPUKNagHyHo

3apavy.

YmeThb:

- ocyLlecTBNSATbL hopmanusaumio peLlaemMbix

3apav;

- BbI6VIpaTb ageKkBaTHble MeToabl LlVICerTHOVI
MaTeMaTukn pelleHnAa nNpuknagHbiX 3agad;

Bnapgetb:

-HaBblkaMu NPUMEHEHS CUCTEMHOrO
nogxoga K paccmatpuBaemMon npobreme,
BblOOpa KOMMMeKca afekBaTHbIX MeTod0B
peLueHnsa OUCKPeTHbIX 3aaad

12. O6bemM gMcuMNUHbI B 3a4e€THbIX eguHMUax/yac.(s coomeemcmsuu ¢ y4ebHbIM IaHoM) —
8/288.

dopmMa nNpPOMEeXyTOYHOM aTTecTauum(savem/sksamer) OK3aMeH (1 cemecTp), a3k3ameH (2
cemecTp)

13. TpyaoemkocTb No BuAam y4yebHomn paboTbl

TpyaoemMKocTb
Bua yuebHolt paboTsi Bcero Mo cemecTpam
1 2
KoHTakTHas pabota 128 64 64
nekumm 64 32 32
npakTuyeckune 64 32 32
B TOM YMUCHIE:
nabopartopHble
KypcoBasi paboTa
CamocTosaTensHas pabota 88 44 44
lMpomexyToyHas aTTecTauns 72 36 36
WToro: 288 144 144

13.1. CopepxaHue UCLUNINUHbBI

n/n HanmeHoBaHue pasgena
CogaepxaHue pasgena aMcunnimHbl
ONCUMNNHBI
1. lekuun
1.1 MpeameT, uctopusa wm MoHsaTne anckpeTHon matematuki. OCHOBHbIE pasgensl. Victopus
nepcrnekTUBbl Pa3BUTUSA W NepcrnekTUBbl Pa3BUTUS OUCKPETHOW MaTeMaTuKu.
ONCKPETHON MaTeMaTuKu
1.2 OnemMeHTbl Teopum 1.MoHatve  MmHoxecTBa. Onepauuu  Hag  MHOXeCTBaMwu.
KOHEYHbIX MHOXECTB U Ounarpammbl Jnnepa —BeHHa.
OTHOLLIEHUN 2.CBoricTBa onepauun Hag MHOXeCTBaMM.
3.Mpsamoe npousBeaeHne MHoOXecTB. MOLWHOCTL  NPAMOro
nponssefeHUs KOHEeYHbIX MHOXECTB.
4.0OTHoLwweHns. Cnocobbl 3agaHnst OTHOLLEHWIA.
5.0nepauun Hag OTHOLLEHUSAMMN.




6.CeonctBa GUHAPHbLIX OTHOLLUEHWIA.

7.0THOWIEHE 3KBMBANEHTHOCTN, pa3bueHne MHOXecTBa Ha
knaccbl. CBA3b Mexay HUMMW.

8.0THoweHne nopsgka. YacTUYHO U NMIMHEMHO YNOpSiAOYEHHbIE
MHOXecTBa. [Juarpamma Xacce.

9.®yHKUMOHaNbHbIE OTHOLIEHMST U OTOOpaeHWsi MHOXECTB.
CaoicTBa oTobpaxkeHuin. MoOLHOCTb MHOXECTBA.

10.ByneaH koHe4HOro MHoxecTBa. MolHoCTb GyneaHa.

11. NpumeHeHne TeOpM MHOXECTB U OTHOLLEHUN K PENSLMNOHHOM
MOAENN AaHHbIX.

1.3 1.0OcHoBHble npaBuna KOMOMHATOPUKN.
2. NepecTaHoBKN, pasMeLLEHNs U COMETaHNS.
3. OCHOBHblE TUMNblI KOMOMHATOPHbLIX 3a4au.

Kom6uHaTOpMKa 4. CoWcTBa coquaHvu?. BuHom HbrOTS)Ha.

5. ®opmyna BKITHOYEHUIN U UCKITIOYEHUIA.
6. PekyppeHTHble cooTHOoLWeHus, yucna PuboHayun.
7. MNoHaTHE 0 NPOoM3BOAALLMX PYHKLMAX.

14 Anrebpa BbICKka3blBaHWN. 1.NMoHaTne BbicKkasbiBaHWA. Jlornyeckne 3aHayeHns BbiCKasbiBaHWN.

ByneBbl dyHKLUMM Onepaumn Hag BbICKa3blBaHNAMU (OTpULAHME, KOHBIOHKLMS,

OVUSBIOHKUMS, WMMMAMKaumsa, SKBMBaneHums, crtpenka [lupca,
wrpwux Weddepa, cnoxeHne no mogynio Aga).
2.MponosuunoHansHaa dopmyna.  KoHkpeTusaums ¢opmynebl.
Teopema 0 NOrMYECKOM 3Ha4YE€HUN COCTaBHOIO BbICKa3blBaHUS.
3.Knaccudmkaums dopmyn anrebpbl BblCKa3blBaHWU
(BbIMONHWMbIE, TaBTOMNOrMKW, OMPOBEPXKUMbBIE, TOXOECTBEHHO
noxHoie). Teopembl 06 OCHOBHbIX TABTOMNOIMSAX.
4.MoHATre paBHOCUMbHBIX hopmyr. Jlornyeckoe cnegcreme.
5.MpaBuna normyecknx ymosaknoyeHun. [lokasaTenbcTsa.
AKkcnomaTtumyeckme Teopun.
6.byneBbl QyHkuun. Cnocobbl 3agaHust OyneBbiX YHKLWNA.
PaBHble hyHKUUMN.
7.[BocTBEHHbIE (DYHKLUMK. TPUHLMN 4BOMCTBEHHOCTM.
8.0nemeHTapHas AU3BbIOHKUMA.  [U3bIOHKTMBHas HopMarnbHas
dopma. Teopema o npeacrtasneHum gyHkumn B suae COH.
9. OnemeHTapHast KOHBLIOHKUMA. KOHBLIOHKTMBHAs HopmarnbHasi
dopma. Teopema 0 npeacTtaBneHmm Byneson yHKUMM B BUAE
CKHo®.
10. MuHummnsauma 6yneBbix dyHkumn B knacce OH®. Metog
KBaiHa HaxoxaeHus MOHO.
11. NonuHom XKerankuHa.
12.0npepeneHne 3amblkaHus. CBOMCTBA 3aMblkaHUs. 3aMKHYTbIE
knaccol (TO,T1, S,M,L).
13.MNonHasa cuctema OyneBbiXx (yHKUMA. Teopema O MOMHOTE
OBYX CUCTEM.
14.Teopema o0 (pyHKLMOHarbLHOM nonHoTe. basuc.
15..PenenHo-koHTakTHble cxembl (PKC). OcHoBHble 3agaun
Teopumn PKC.

1.5 Jlorvka npeavkaToB 1. NoHaTne npepmkata. Knaccndukauns npeamkaTos.
2.KBaHTOpbI OBLIHOCTM U CYLLECTBOBaHUS NPeanKaToB.
3.®opmynbl  NOTMKM  NpeavkaTtoB  (onpedeneHve, MNpyuMepsl,
3aMKHYTble, OTKpbITble (popMynbl, TaBTOMOrUKM, BbIMNONHUMAS,
TOXOECTBEHHO UCTUHHAZ (NoXxHas) dopmyna).

4 PaBHocunbHble  opmynbl. OCHOBHblE  PaBHOCWUIBHOCTU
dopmMy”n NOrvkun npeankaTos.

5.MpuBeneHHas dopma Ana  GopMyn norMkM npeaukaTos.
Teopema o cyLecTBOBaHUU NpvBeAeHHON opMbl.
6.MNpenBapeHHas HopMarnbHas dopma. Teopema o]
CYyLLLeCTBOBaHWUW MpefBapeHHON HopMarbHOW (PopMbl

1.6 1.MoHaTne anroputma. TpeboBaHusa, npegbsBAsemMble K

anroputTMam.
OnemeHTbI Teopum

2. OnucaHue mawmHbl ThHOpUHra.
anropuTMOoB

3. BbiumcneHns oyHKUUN Ha malumHe TelopuHra. ANroputMmnyecku
HepaspeLunMble Npobrembl.




4. PekypcuBHble  dyHKUuW.  [IPUMUTUBHO pPEKypPCUBHbIE U
YaCTUYHO  peKkypcuBHble  yHKUMK.  Knaccbl  pekypCUBHbIX
YHKUMA.

5. Teauckl TelopuHra n Teauc Yepua.

6. HopmanbHbii anroputm MapkoBa.

1.7

Teopus rpacdos

1.MoHsATHe rpadga. Cnocobbl 3agaHns rpadoos.

2. Onepauun Hag rpagamu.

3. epeBo. KpaTyaiiiee ocToBHOE AepeBo rpada.

4. MeTpuyeckme xapaktepucTukm rpada.

5. 3apaum o kpaTyanwem u kputndyeckom nytn. CesaA3b C
3ajja4yamu ceTeBOro ynpasneHusl.

6. OcHoBHbIe Yncna Teopun rpados.

7. QrinepoBbl rpadbl.

8. T[loTokm B ceTax. Teopema ®oppa-PankepcoHa o
MaKCMMarnbHOM MOTOKE WM MWHMManbHOM paspe3e. OCHOBHbIE
o600LLeHus.

9. OcHOBHble NMpuknagHble 3agayn Teopumn rpacdo (O630p).

2. MNpaKkTn4yeckmne 3aHATUA

2.1

OnemMeHTbl Teopum
KOHEYHbIX MHOXECTB U1
OTHOLLIEHUN

1.NoHaTne  MHOXecTBa. Onepauun Hag  MHOXECTBaMMU.
Ounarpammbl rinepa —BeHHa.

2.CeoncTBa onepaumi Hag MHOXECTBaMM.

3.Mpamoe npoussegeHve MHoXecTB. MoOLWHOCTE NpsSMOro
npon3BefeHNs KOHEYHbIX MHOXECTB.

4.0T1HoweHunsa. Cnocobbl 3a4aHnsa OTHOLLEHUIA.

5.0nepauun Hag OTHOLLUEHUSIMMU.

6.CBovicTBa BMHaPHbLIX OTHOLLEHWUA.

7.0THOWEHNE 3KBMBArNEHTHOCTM,  pas3bueHne MHOXecTBa Ha
knaccol. CBA3b Mexay HUMM.

8.0THoweHMe nopsagka. YacTMyHO M NMHENHO YNopsOOYeHHble
MHoXecTBa. [lnarpamma Xacce.

9. MoLWWHOCTb MHOXECTBA.

2.2

KombGurHaTopuka

1.0OcHoBHbIe NpaBuia KOMOMHaATOPUKK.

2. MNepecTaHoBKN, pa3mMeLLEeHNs U CoOMEeTaHus.

3. OCHOBHble TUMNbl KOMOMHATOPHbLIX 3a4au.

4. dopmyna BKMIOYEHUA U UCKITIOYEHWI.

5. PekyppeHTHbIe COOTHOLLIEHUS.

6. PewweHne KOMBMHATOPHBIX 3a4ay C MOMOLLbIO NMPOU3BOASALLMX
DYHKUNRA.

2.3

Anrebpa BbickasbiBaHUN.
Bynesbl dyHKUUN

1. MNoHsaTtne BbICKa3blBaHUS. Jlornyeckune 3Ha4YeHus
BblCKkasbiBaHM. Onepauuu Hag BblCKa3blBaHUAMU (OTpuULaHUeE,
KOHBIOHKLNA, AN3BIOHKUNA, UMINUKaLWS, SKBUBANEHLUMs, CTperka
Mupca, wtpnx Weddepa, cnoxeHne no Mmoaynio Asa).

2. bynesbl dyHkuun. Cnocobbl 3agaHua OyneBbiX QYHKUNNA.
PaBHble yHKUNN.

3. [iBoricTBEHHbIE (PyHKUUU. [TPUHLMMI ABOMNCTBEHHOCTMU.
4.9nemMeHTapHasl OUM3bOHKUMSA. [N3BIOHKTMBHAA HopMarbHasi
dopma. Teopema o npeactasneHum yHkuun B suge COH.

5. OnemeHTapHas KOHBIOHKUMS. KOHBIOHKTMBHAA HOpMarbHas
dopma. Teopema 0 npeacraBneHun GynesBown dyHKUUKM B BUOE
CKHo.

6. MuHummsaumsi OyneBbix yHKUMIN B knacce OH®. Meton
KBainHa HaxoxaeHus MOHO.

7. MonuHom XKeranknHa.

8 3aMKHyTble Knacchl.

9. .lNpoBepka nonHoTbl cucteMbl. OnpeaenerHne G6asuca NosHON
CUCTEMBI.

10.PenenHo-koHTakTHble cxembl (PKC). OcHoBHble 3apaun
Teopum PKC.

2.4

Jlornka npegukaTos

1. Jlornyeckne onepauuun Hag npeavkaTamu.
2.KBaHTOpbI OBLIHOCTM U CYLLECTBOBaHUS NPeanKaToB.




3.PaBHocunbHble  opmynbl.  OCHOBHble ~ PaBHOCUIBHOCTU
dopmMyn NOrnknu NpeamnkaTos.
4.MpuBegeHHas oopma Anga opmyn SIOrMKU NnpegvkaTos.

2.5 1. MocTtpoeHmne mawmnHbl ToblopuHra
2. BbluncneHunsa yHkumn Ha mawmHe TolopuHra. ANropuTMmn4eckn
OnemeHTbI Teopuu | HepaspeluMble Npobnemsi.
anropuTMoB 3. PekypcuBHble  dyHKUMM.  [IPUMUTUBHO pPEKYPCUBHbIE W
YaCTUYHO  peKypcuBHble  yHKUMM. Knaccbl  peKypCUBHBIX
OYHKLUNA.
2.6 Teopus rpacdos 1.MoHaATHe rpadga. Cnocobbl 3agaHnsa rpados.

2. Onepauuun Hag rpagamu.

3. depeBo. KpaTyaiwwee ocToBHOE AepeBo rpada.

4. MeTpuyeckme xapaktepucTukm rpada.

5. 3apaunm o kpaTyanwem u kputndyeckom nytn. CesA3b C
npobrnemMamm ceTeBoro ynpasneHus.

6. OcHOBHble Yncna Teopun rpados.

7. MoTtokm B ceTax. OnpegeneHne MakCMMarnbHOIMO MOTOKA M
MWHVMManbHOro pa3pesa.

10. OcHoBHbIe NpuUKnagHble 3agayun Teopun rpacos.

13.2. Tembl (pasgenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Bugpl 3aHATUI (KONMYECTBO YacoB)

Ne HanmeHoBaHue TeMbI
CamocTosaTenbHas

n/n (pasgena) gucumnnuHel | Nekuun MpakTuyeckme | JlabopaTopHble pa6oTa Bcero

MpeameT, uctopusa u
1 | nepcnekTuBbl PasBUTUSA 1 2 3
ONCKPETHON MaTeMaTuKu

OnemMeHTbl Teopumn

2 | KOHEYHbIX MHOXEeCTB U 9 10 10 29
OTHOLLEHWUI

3 KomburHaTopuka 11 11 16 38

4 Anrebpa BbickasbliBaHUN. 11 11 16 38
Bynesbl QyHKUUK

5 | Jlornka npegukaTos 10 10 12 32

6 OnemMeHThI Teopumn 11 11 16 38
anropuTmMoB

7 | Teopus rpacoB 11 11 16 38
UTtoro: 64 64 88 216

14. MeToanyeckue ykasaHMA Ans odyyaroWwmxca Nno 0OCBOEHUIO AUCLUMIIUHDI
(pexkomeHdayuu 0byHarouUMCS MO 0C80EHUK QUCUUMNIIUHBI: yKa3aHue Haubosiee CrioxHbIX pa3desios, paboma ¢
KOHCriekmamu fieKyull, npe3eHmayuoHHbIM MamepuasioM, pekomeHAayuu o 8bIno/IHEHUI Kypcoeol pabomei, no
opaaHu3ayuu camocmosimesibHol pabomael o ducyuruHe u op)

AyONTOPHbIE Y BHEAYOUTOPHbIE (CaMocTosTeNbHbIE) (POPMbI y4ebHON paboThbl CTygeHTa
UMEKT CBOEN Uenblo npuobpeTeHne UM LEenoCTHOW CUCTEMbI 3HAHUW MO  OUCUUNNNHE
«[unckpeTHaa maTemaTuka». Mcnonb3ys NEKUMOHHbIN MaTepuan, y4ebHUKN, AONONHUTENBHYIO
nutepaTypy, NpoOSABNAS TBOPYECKUMA MNOAXO0n, CTYOAEHT FOTOBUTCHA K MPAKTUYECKUM 3aHATUAM,
paccMatpmBas WX Kak AOMNofiHeHue, yrnybneHue, cucTteMatmMsaumio CBOUX TEeOpPeTUYECKUX
3HaHun. CTygeHT pormkeH npuitv B BY3 € noHumaHmem TOro, 4tO0 CaMOCTOSATENbHOE
oBnageHue 3HaHNAMU ABNSETCH HEOTbEMITEMOW YacTbio 0bpasoBaTenbHOro npouecca.

OcBoeHMe aucunnnuHbl NpeanonaraeT cnegyowme HanpasneHns padoThbl:

- N3y4YeHne NOHATUMHOro annaparta QUCUUNIIUHGI,

- N3y4eHMe TeM CaMOCTOATENbHOW NOArOTOBKN N0 y4ebHO-TeMaTUYECKOMY MnaHy;

- paboTy Hag OCHOBHOW N OOMOMAHUTESNTbLHON NUTEpaTypou;




- N3y4eHne BONpPOCOB A1 CAMOKOHTPOIS (CamMOonpoBepPKN);

- CaMONOAroToBKa K NPaKTUYECKUM U APYrMM BUAaM 3aHATUN;

- camocTosiTenbHasa paboTa cTyaeHTa Npu NoAroTOBKE K 9K3aMeEHY.

lMpopaboTka NEKUMOHHOro Kypca 4BMAeTCA OOHOM U3 BaXHbIX aKTUBHbIX opm
camocToATenbHoM paboTbl. Jlekumsa npenogaBaTens He ABMASETCA 03BYYEHHbIM Yy4eOHMKOM, a
npegcrasnseT nnog ero uHausmuayanbHoro Teopyectsa. OH YMTaeT CBOM aBTOPCKUM KypC CO
CBOEN JIOrMKOW, CO CBOUMU TEOPETUYECKUMU U MeToanveckumMu nogxogamn. CTyaeHTy BaXkHO
NMOHATb, YTO NEKUMs eCcTb cBoeobpasHasi TBopyeckas dpopma camocTosTenbHon padoTbl.. Bo
BpeMsi NeKuMmM MOXHO 3adaTtb NnekTopy Bonpoc. Bonpockl MOXHO 3afaTtb 1 BO BpeEMSA nepepbiBa
(MMCbMEHHO MK YCTHO), a Takke nocre nekuun unu nepeq Hadanom odepenHoun. Jlektop
HangeT popmbl 1 CNOCcobbl pearnpoBaHUA Ha BONPOCHI CTYAEHTOB.

Anga obneryeHns npouecca yCBOEHUSA NIEKUMOHHOIO MaTepuarna B KOHUE KaXaon nekumm
CTyOeHTaM JaeTcs nepeyeHb TEOPETUYECKMX BONPOCOB, KOTOPbIE AOSMKHbI OblTb MOArOTOBMEHDI
K npakTtudeckomy 3aHAaTU0. Kpome TOro, npeanaraetcd CaMOCTOATENbHO pewnTb psg
TeopeTn4ecknx 3agau.

MeTogonorn4yeckMe pekoMeHAaumm MO OpraHu3auun  CcamMoCTOATENbHOW  paboThl
CTYOEHTOB

MeTogonoruyeckne pekoMeHAauun npusBaHbl MNOMOYb CTyAEeHTaM OpraHu3oBaTb
CaMOCTOATENbHY paboTy npu u3ydyeHMM Kypca: C MaTepuanamu nekumn n CeMMHaPCKUX
3aHATUMI, nuTepaTypbl MO o0WMM M crneumanbHbiM Bornpocam. CamocTtosaTenbHasi paboTa
CTyfeHTa AO0SPKHA onupaTtbCs Ha COOPMUPOBAHHbLIE HaBbIKM U YMEHUS, NpuobpeTeHHble BO
Bpemsi obyyeHuss B cpegHenm wkone. B BY3e cTygeHT [AOMKEH MNOBbICUTb YPOBEHb
camocTtodatensHocTU. CocTaBnstowen KOMMOHEHTON ero paboTbl AOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepatypol nNo TeMe 3aHATUWA, HYXXHO OeraTb BbIMUCKM TeKCTa, CoAepXKallero
XapakTepuUCTUKy WM KOMMEHTapum Yyxe 3Hakomoro Bam ucTodHuka. YMmeHue pabotatb C
nuTepaTypon O3HavaeT Hayy4uMTbCs OCMbICIIEHHO MOMb30BaTbCA WUCTOYHMKaMW. [pexae 4vem
NPUCTYNUTb K OCBOEHWNIO HAay4YHOW NUTepaTypbl, peKOMeHOyeTCa YTeHne y4ebHMKOB N y4ebHbIX
nocobwun.

MeToanyeckme pekoMeHaaumm no NOAroToBKE K 9K3aMeHy

Mpn nogrotoBke K 3K3ameHy criegyeT B MOSMIHOM Mepe MCMNofb30BaTh JEKUUOHHBIN
MaTepuan n akageMmyeckuin Kypc yyebHuka, pekoMeHa0BaHHOro npenogaBaTenem.

MeToaomyeckme pekoMeHgaumm npu Ucnonb3oBaHUN ANCTAHLUMOHHBIX 06pa3oBaTenbHbIX
TEXHONOrnm

Mpn mncnonb3oBaHMM ANCTAHUMOHHBIX OGpasoBaTesbHbIX TEXHOMOIMA U 3NIEKTPOHHOIO
o0y4yeHna BbLINOSMHATL BCEe YyKasaHua npenogasatenied no pabote Ha LMS-nnatdopwme,
CBOEBPEMEHHO NOAKMYaTLCs K online-3aHaATnam, cobniogate pekoMeHgaumm nNo opraHnsauum
CaMOCTOATESNIbHON paboThl

15. lepeyeHb OCHOBHOM W [OMOJSIHUTENBLHOM nUTepaTypbl, PECYPCOB WHTEPHEeT,
HeoOGXxoAUMBbIX AJ1I OCBOEHUA AUCUMUNIIUHBI (Criucok numepamypbl 0hOPMIASEMCS 8 COOM8ememeauu
¢ mpebosarusimu FOCT u ucrnionb3yemcsi obwasi ckeosHasi Hymepauusi 07151 cex 8Ud08 UCMOYHUKO8)
a) OCHOBHag nuTeparypa:
Ne n/n McTouHUuK

1 MonukaHoBa, WN. B. [OduckpeTHasa maTemartuka : yd4ebHoe nocobue / W. B. lMonukaHoBa. —
BapHayn : AnTlT1Y, 2020. — 168 c. — ISBN 978-5-88210-968-3. — TeKcCT : anekTpoHHbIN // JlaHb
: ANEeKTPOHHO-6MbnnoTeyHas cuctema. — URL: https://e.lanbook.com/book/176480

2 Lesenes, KO. . OuckpetHaa matemaTuka : y4yebHoe nocobue / HO. I1. LLleBenes. — 4-e u3g.,
ctep. — Camnkr-lMNeTepbypr : JlaHb, 2019. — 592 c. — ISBN 978-5-8114-4284-3. — TekcT :
3NEKTPOHHbIN // Jlanb : 3NEKTPOHHO-6nbnnMoTeyHasn cucTtema. — URL:
https://e.lanbook.com/book/118616

3 CyponnaTos, C. B. [JuckpeTHast 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-6ubnmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/118335

4 MukoHnu, C. B. uckpeTHast MaTemaTtumka ansi 6akanaBpa: MHOXXeECTBa, OTHOLIEHUS, DYHKLMN,




rpadebl : yduebHoe nocobue / C. B. MukoHu. — CaHnkt-lMNetepbypr : JlaHb, 2021. — 192 ¢. — ISBN
978-5-8114-1386-7. — TeKCT : aneKTPOHHbIN // J1aHb : anekTpoHHO-6MGnMoTeYHas cucrema. —
URL.: https://e.lanbook.com/book/168465

Epycanumckuin, A. M. [uckpeTHass maTemaTuka. Teopust U NpakTUKyM : y4yebHuk / A. M.
Epycanumckuin. — CaHkt-INeTepbypr : Jlanb, 2021. — 476 c. — ISBN 978-5-8114-2908-0. —
TeKkCcT:  9NeKTpoHHbI //  JlaHb :  3NeKTpPOHHO-OMGnMoTevHass cuctema. —  URL:
https://e.lanbook.com/book/169172

6) gononHWTenbHasa nuTepaTtypa:
Ne n/n McToYHUK

6 AcaHoB, M. O. [luckpeTHasa matemaTuka: rpadbl, MaTpougbl, anropuTmel : y4ebHoe nocobue /
M. O. AcaHos, B. A. bapaHckuin, B. B. PacuH. — 3-e n3a., crep. — CaHkT-leTepbypr : JlaHb,
2020. — 364 c. — ISBN 978-5-8114-4998-9. — TeKCT : 3NEeKTPOHHbIN // JlaHb : 3NEKTPOHHO-
onbnnoteyvHast cuctema. — URL: https://e.lanbook.com/book/130477

7 KyeainckoBa, 0. E. Anroputmbl OMCKpeTHOM MaTtematukm : ydebHoe nocobue / HO. E.
KyBanckoBa. — YnbsiHOBCK : Ynl'TY, 2017. — 99 ¢. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6MbNnoTevHas cucrtema. — URL:
https://e.lanbook.com/book/165014

8 Wesenes, 0. IN. MNpuknagHbie BONpOChl ANCKPETHON MaTemaTuku : yyebHoe nocobue / HO. 1.
LeseneB. — CaHkT-lNeTepbypr : NaHb, 2021. — 356 c. — ISBN 978-5-8114-2762-8. — TekcT :
3NEKTPOHHBIN // JlaHb : 3ANEKTPOHHO-6ubNuoTeyHas cuctema. — URL:

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

B) MHOPMALIMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchbl (opuumnaneHble pecypebl MHTEPHET) :
Ne n/n Pecypc

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

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

11 OneKkTpoHHO-6MbnnoTeyHasa cuctema «YHmuBepcuteTckas bubnmnorteka online (goctyn
ocyulecTBngeTcsa no agpecy: https://biblioclub.ru/);
12 OnekTpoHHas 6ubnuoteka BIY https://www.lib.vsu.ru/
MaTtemaTtunyeckas norvka / MOTU — HMNOO.— Pexnm goctyna:

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

14 MaTtemaTtunyeckas noruka. lNMonutexHunyeckuin Barnag / Crery — Coursera — Pexum goctyna:
Matematnyeckas noruka. [MonutexHmnyeckun Barnan | Coursera

15 MeToabl n anroputmbl Teopun rpados / YHnsepcuteT UTMO 3.— HMOO.- Pexum goctyna:

https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToabl 1 cpeacTtea
OvckpeTHasa matemaTuka (MMU, DUNT)/ HO.B. BoHaapeHko.— — OBpasoBaTenbHbI NopTan
16 «JNeKTPOHHbIN YHMBepcuTeT BI'Y». — Pexum goctyna: Kype: Juckpernas maremartuka (ITIMU,
DPUNT) (vsu.ru)

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHus Ans CaMOCTOATENbHOW paboTbl
(yyebHo-Memoduyeckue pekoMeHOayuu, rocobus, 3adayHuku, MemooudyecKue yKa3aHusi MO 8bIMOSTHEHUIO
npakmu4yeckux (KOHMpPOoIbHbIX), Kypcoabix pabom u dp.)

CamoctoaTenbHasa pabota obOyvaiowlerocsa OO/MKHA  BKAYATb  MOATOTOBKY K
NPaKTUYECKMM  3aHATMAM, MOArOTOBKY K  MPOMEXYTOYHOW aTtTectaumn. [Ona  3Toro
peKoMeHOyeTCsl OCBOUTb TEOPETMYECKUI MaTepuarn, COOTBETCTBYHOLMX TeM, MO KOHCMNeKTam
NeKuMn 1 npeseHTaumoHHOMY MaTtepuany, pasmelweHHomy Ha 30 pecypcax, nutepartypy 13
npeacTaBneHHOro HXKe NepeydHsl, maTepuanbl C TeMaTUYECKNX pecypcoB ceTn MIHTepHeT.

Ne n/n McTouHnK
BenbmecoBa, C. C. MNpakTuKym No QUCKpeTHOM MaTemaTtuke : y4ebHo-meToamdeckoe nocobue /
C. C. benbmecoBa. — HwmxHun Hoeropog : HHIY um. H. . No6a4yesckoro, 2018. — 34 ¢c. —

1 TeKCT : aNeKTPOHHbIN // JlaHb : anekTpoHHO-6ubnMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/144611
KoxyxoB, C. ®. C6opHMK 3agay Mo AMCKPETHOW maTtematuke : y4ebHoe nocobue / C. O.
5 Koxyxos, . U. CoBepTkoB. — 2-e n3g., ctep. — Cankr-lNeTepbypr : JlaHb, 2021. — 324 c. —

ISBN 978-5-8114-2588-4. — TeKCT : 9NeKTPOHHbIN // JlaHb : 3SNEeKTPOHHO-OMONMoTeYHasi
cnctema. — URL: https://e.lanbook.com/book/169071

MowuceeHkoBa, T. B. [luckpeTHas matemMaTuka B npumepax 1 3agadax : yyebHoe nocobuve / T. B.
3 MowuceeHkoBa. — KpacHosipck : COY, 2018. — 132 c. — ISBN 978-5-7638-3967-8. — TekcT :
3NEKTPOHHBIN // JlaHb : 3NEKTPOHHO-6MbnNmnoTeyHas cucTema. — URL:



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

https://e.lanbook.com/book/157583

Babuuesa, WN. B. [duckpetHaa maTemaTuka. KoHTponupylolwme matepuanbsl K TECTUPOBAHUIO :
yyebHoe nocobue / U. B. babuueBa. — 2-e usg. — Cankr-lNeTtepbypr : [laHb, 2021. — 160 c. —
ISBN 978-5-8114-1456-7. — TeKCT : 9neKTpPOHHbIN //  JlaHb 3NEKTPOHHO-6MbnNnoTeyHas
cuctema. — URL: https://e.lanbook.com/book/168563

17. WHdopmMauMOHHbIE TEXHONOrMU, UCNoNb3yemble pANs peanu3auum Yy4ebHoOW
AUCUMNIUHBLI, BKIOYasi nporpaMmmMHoe obGecnevyeHuMe U MHGOPMaLMOHHO-CMNpPaBoOYHbIe
cucTembl (NMpyM Heo6xoanMMOCTH)

OucumnnuHa peanu3yetcs C MPUMEHEHMEM 3JNEKTPOHHOrO 00y4YeHus M AUCTAHLMOHHbIX
obpasoBaTtenbHbIX TexHornorui. [ns opraHusaumm camocTosTernibHOW paboTbl oby4varoLmxcs
ncnonb3yeTcs OHnaunH-kypc «[uckpetHas maTtematuka ([MMU, ®UNT)», pasmelleHHbIn Ha
nnatgopme 3nekTpoHHoro yHueepcuteta BIY (LMS moodle), a Takke WNHTepHeT-pecypchl,
npvBeaeHHbIe B N.158.

NHopMaLmMOHHbIE TEXHONOMMN ANS peanu3aumm y4ebHon ANCUMNINHDI:

- TEXHONOMMN CUHXPOHHOIO U aCMHXPOHHOIO B3aMMOLENCTBUSA CTYAEHTOB M NpenogaBaTens
nocpeacTBoM cry>06 (CepBMCOB) MO NEPECHISTKE U MOMNYYEHUIO NTEKTPOHHbLIX COOOLLEHNI, B TOM
yucne, no cetn NIHTepHeT;

- CePBUC 3NEKTPOHHON NOYTLI 4115 OnepaTUBHON CBA3WN NpenoaasaTernis U CTy4eHTOB.

MporpammHoe obecneveHune:

OC Windows 8 (10), nHtepHeT-6paysep (Chrome, Angekc.bpaysep, Mozilla Firefox), MO Adobe
Reader, nakeT ctaHgapTHbIX OPUCHBLIX NPUNOXEHU Ans paboTbl ¢ 4OKYyMeHTamu, Tabnuuamm
(MS Office, MonOduc, LibreOffice), Free Pascal (ceBo6ogHoe n/vnun 6ecnnaTtHoe 0O), Microsoft
Visual Studio Community Edition (cBo6oaHoe n/unu 6ecnnatHoe MO).

18. MaTepuanbHoO-TeXHU4Yeckoe obecneyeHne AUCLUUNIIUHbBI:

Ayantopus pomkHa ObiTb  obopygoBaHa: ydebHas Mmebenb, komnbkoTep (HOYTOYK),
MynbTUMeaunHoe obopyaoBaHue (NPOEKTop, 3KpaH, CpeacTBa 3BYKOBOCMPOWU3BEOEHUS),
ponyckaeTcs nepeHocHoe obopynoBaHue.

Ona camoctosiTenbHOM paboTbl  HEOOXoAWMbI  KOMMbIOTEPHbIE
OCHaLLEeHHble KOMMbIoTEPAMU C AOCTYNOM K ceTu VIHTepHeT.

Knaccbl, noMeLwieHuns,

19. OueHO4HbIe cpeacTBa ANA NPOBeAEHNA TEKYLWEeN N NPOMEXYTOYHON aTTecTauum

MopsiaoK OLEeHKM 0cBOEHMS obyyatowmmmncs y4ebHoro matepmana onpegensieTcs
coep)xaHMeM crneayLwmnx pasaenoB ANCUMMNINHDI

HavmeHoBaHue WHankaTop(bl)
r’,\;gn pasgena gucumniivHbl KO“&';?;?H AOCTWKEHNA OueHouHble cpeAcTsa
(mogyns) H KOMneTeHummn
Mpeamet, uctopusi n
nepcneKkTMBbl Pas3BUTUS
1 AVCKDETHOM OriK-1 OrliK-1.2 Onpoc
MaTeMaTuKu
OnemeHTbl TEOpUM
2. | KOHEYHbIX MHOXECTB U OnK-1 OI‘IK-11.12, OrK- KoHTpornbHas pabota 1
OTHOLLIEHUI |
OrlK-1.1, OrK-
3 KomBuHaTopuKka OrK-1 12 KoHTponbHas paboTa 1
Anrebpa Or1K-1.1, OlK-
4 BblCKa3blBaHUN. bynesbl Ork-1 1.2 KonTponkHas pabota 2




HanmeHoBaHue WHankaTop(bl)
rll\ﬁ pasgena UucuunimvHbl KO“&';?;?” LOCTMXKEHNSA OueHouYHble cpeacTBa
(mopgyns) 4 KoMMeTeHUun
dyHKUNN
5 Tlorvka npeavkartos OnkK-1 OI'IK-11.12, OK- KoHTponbHasa pabota 3
6 Sﬁﬁyﬁ:ﬁa Teopun OnK-1 OI'IK-11.12, OfK- KoHTponbHasa pabota 3
Teopus rpacdos OlnK-1.1, OMK- KoHTponbHas paborta 4,
7 OriK-1
1.2 MpaKTUKO-OPMEHTMPOBAHHbIE 3a4aHUS.
MpoMexyTouYHas aTTecTaums ﬂelglequb BONpPOCOB1, I'Iep1)et|4_|eHb BOMpPOCOB 2
dropma KOHTporns — 3k3ameH (1 ceMm), ak3ameH (2 cem) paxmqecme::g::x: 5 pakTueckne

20 TunoBble oOLEHOYHbIE cpeAcTBa U MeToAUYECKUe MaTepuanbl, onpegensioLlime
npoueaypbl OLeHUBaHUA

20.1 TeKkywmin KOHTPOIb yCNeBaeMoCTH

KoHTporb ycneBaemocTu no AUCLUUMIIMHE OCYLLECTBNSAETCS C NOMOLLBIO CrieayHLLmMX
OLIEHOYHbIX CPeaCTB:

- lomawHme 3apgaHus;

- NMpakTUKo-OpMEHTUPOBAHHbIE 3a4aHuNs;
- KoHTpornbHble paboThl;

- YCTHbIN onpoc.

KoHTponbHbIe paboTbl

KoHTponbHas paboTta Ne 1 (TunoBou BapuaHT)

Ne1. [Jokaxute: AcBUK < A\BcK

Ne2. Kakumn cBorictBamn (pednekcMBHOCTb, CUMMETPUYHOCTb, TPaH3UTUBHOCTD,
aHTUCUMMETPUYHOCTL) obrnagaeT OMHapHOe OTHoweHue p (OO6BACHUTL), a KakMMKU He

obnagaet (npuBecTn KOHTpnpumepbl)?. MOXHO N p OTHECTU K cneumnanbHbiM GUHAPHbBIM
OTHOLLEHMAM (OTHOLLEHMSIM 3KBUBANIEHTHOCTU, Nopsiaka)?

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

Ne3. B otaene HAWM paboTatoT HECKOMNBbKO YENOBEK, MPUYEM KaXKOblA U3 HUX 3HAET XOTS
Obl OAVH WH. A3bIK.
6 3HaT aHIMUNCKUN, 6 — HEMEUKNI, 7 — ppaHLy3CKUW. 4 3HAKOT aHIMIUUCKUNA U HEMELKUI, 3 —
HEeMeLKNA 1 (ppaHuy3CKuin, 2 — paHLy3CckMi U aHrmunckuin. OQnH YenoBeK 3HaeT Bce Tpwu
a3blka. Ckonbko Yyenoek paboTaeT B otaene? CKONbKO 3HAOT TONTbKO HEMELIKMIA?

Ne4. Ckonbkumu cnocobamm MoxxHO pasdutb 30 paboumx Ha 3 6Gpuragbl no 10 yenosek?
Ha 10 rpynn no 3 yenoBeka B Kagon? (NOpsAOK BHYTPW Fpynn M NOPSOOK CaMUX rpynn He
BaXKeH).

Ne5. Y mambl m a6nok v n rpyw. Kaxabin geHb B TeveHue (m+ri) AHen noapsg oHa
BblAaeT cbiHy No 1 pykTy. CKONbKMMKM cnocobamm 3To MOXKeT ObITb caenaHo? (PpyKTbl OAHOMO
BMAA CYNTAIOTCA OQUHAKOBbLIMM)

Ne6. Ckorbko KOMBGUHaLMIM MOXHO COCTaBUTb U3 ByKB CnoBa «kapukaTypa», €Crniv rnacHbole
OyKBbI HE AOIMKHbI MATU Noapsa?

KoHTponbHas pabota Ne 1 paccuntaHa Ha 2 akageMmnyeckunx yaca.
[ns oueHuBaHuA pesynbTaToB paboTbl  Mcnonb3dyetca 4-6annbHad wana: «OTSIMYHOY,
«XOPOLLOY», «yOOBMNETBOPUTENbHOY, KHEYAOBIETBOPUTENBHOY.



CooTHoLweHWe nokasaTeneun, Kputepues u LWKanbl OUEeHNBaHUA pe3yrnbTaToB o6yqu|/|;|.

Kputepun oueHmBaHus LLikana oueHok
Obyuvatowuinca BepHo peLumn He MeHee 5 3agaHui. OmnuyHo
BepHo pelleHo 4 3agaHus. Xopouwio
BepHo peweHo 3 3agaHus. Y0oenemeopu-
meJsibHO
BepHo pelleHo meHee 3 3agaHui Heydosnemeopu-
meJsibHO

KoHTponbHas pa6oTta Ne 2 (TunoBon BapuaHT)

fi=(xvy)>(yz&x), fh,=xyvz, fz=X->2)>(y—>X).
Nel. [Ons fll'IOCTpOI/ITb COH®, CKHO, MK aBymst cnocobamn (C nomolubko Tabnuubl

WUCTUHHOCTU M C NOMOLLbIO PAaBHOCUIIbHBIX NPpeobpasoBaHni).
Ne2. Onpepenutb, kakuMm knaccam OyneBbix yHKUMA NpuHagnexwt f;, a kakum He

npuHagnexuT (oTBeTbl 060CHOBATL).
Ne3. [MpoBepuTb, ABNSETCA N NOMHON cuctema dyHKumn F = {fl, fy, f3}. Ecrv ga, o

HanuTU ee 0asuc.

Ne 4. [lo nogo3peHM0O B COBEpPLUEHHOM npecTynneHnn 3agepxanu bpayHa, [koHa u
Cmuta. OanH 13 Hux 6bIN yBakaeMbiM B ropofe CTapukom, Apyron 6bis1 Manou3BeCTHbIM
YNHOBHUKOM, TPETUN — M3BECTHbIM MOLLUEHHMKOM. B npouecce cneacrteus cTapuk roBOpwun
npasay, MOLIEHHUK fran, a TpeTuUn 3aep>kaHHbIN B O4HOM CiyyYae roBopus npasgy, a B Apyrom
— Nnoxb. BoT, 4TO OHM yTBEPXOANU:

BpayH: «A coBepwun 3710, [J)KOH HE BUHOBATY.

[xoH: «bpayH He BuHoBaT. NpecTynneHne coepwnsni CMnUT».

CmuT: «5 He BuHOBaT. BuHoBeH BpayH».

Onpepenute nmsa ctapuka, MOLIEHHUKA U YAHOBHUKA W KTO U3 HUX BUHOBAT, €CIN U3BECTHO,
YTO NPECTYMNHUK OOMH.

Vka3zanue: b — Bunosat bpayn, Jl — BunoBar [[xon, C — BuHoBaT CMUT.

KoHTponbHasa pabota Ne 2 paccuntaHa Ha 2 akageMuyeckmx vaca.

[nsa oueHvBaHuns pesynbTaToB paboTbl Mcnonb3dyeTca 4-6annbHas wana: «OTIIMYHOY», «XOPOLLOY,
«y[OBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLLEeHNEe nokasaTenen, KpUTEPUEB M LLKabl OLLEHMBAHUS pe3ynbTaToB 0byyYeHus.

KpMTepI/II/I oueHnBaHunAa LLkana oueHok

BepHo pelueHbl 4 3agaHns unu gonylleHa apudmeTuyeckas owmbka B OmnuyHo
OOHOM U3 3aJaHuii Npu BEPHOM PELLEHNM OCTanbHbIX

BepHo peweHo 3 3agaHus. Xopowo
BepHo pelueHo 2 3agaHus. Ydoesnemeopu-
mesibHO

PelleHve He yOOBMeTBOPSET HU  OOHOMY W3  nepeyucneHHbix | Heydoenemeopu-




| KpuTEpUEB. | mesbHO

KoHTponbHas pabota Ne 3 (TunoBown BapuaHT)
Ha R?sapaH npegvkat P(x,y)=(y|>2) > (y> X2) :
Nel. M306pa3nTb Ha geKkapTOBOW NIIOCKOCTM 06nacTtb MCTUHHOCTM NpeaukaTa.
Ne2. PaccmoTtpeTb npeaukatol VX P(X,y), Yy P(x,y), 3x P(x,y), 3y P(X,y).
1) onpegenuTb, OT KakNX NepemMeHHbIX OHW 3aBUCHT;
2) BbIMMCINUTb 3HAYEHNA ITUX NPeaMKaToB AN 2-3 pasfIMYHbIX 3HAYEHUN
nepemMeHHbIX;
3) K KakMM Knaccam npeaukaToB MX MOXHO OTHECTU?
Ne3. Bblumcnutb sHaueHuss VX 3y P(x,y), Vy Ix P(x,y), Ix vy P(X,y),

Jy VX P(X,y), VX Vy P(X,y). OTBeTbl 0GbACHUTD.
Ned. Kakas pyHkums nonydaetcs u3 g(x) 1 h(x,y,z) ¢ NOMOLLbIO cXeMbl NPUMUTUBHOM
pekypcun, ecrim g(x)= x, h(x,y,z)=z2 ?

Ne 5.3anucatb nporpammy (C KOMMEHTap1siMn) MalnHbl TelopuHra B andasunte A={x, v,
z, A}, KOTOpasi B UICXOOAHOM CINOBE BTOPOE BXOXOEHUNE «XZ» 3aMEHSIET Ha KyX»

KoHTpornbHas pabota Ne 3 paccuntaHa Ha 2 akageMU4eckmx yaca.

[ns oueHuBaHuA pes3ynbTaToB paboTbl Mcnonb3yeTca 4-6annbHasd wana: «OTSIMYHOY,
«XOPOLLOY, «yOOBMNETBOPUTESIbHOY, KHEYAOBIIETBOPUTENBHOY.
CooTHoLleHMe nokasaTenemn, KpUTEPUEB W LIKanbl OLEHMBAHUS pe3ynbTaToB 00y4YeHus.

Kputepun oueHnBaHus Lkana oueHok

OObyuvalowuinca BepHO pewwunn He MeHee 4 3ajaHui, a B OOHOM 13 OmisuyHo
3afaHun gonylleHa apudpmeTnyeckas owmoka.

BepHo pelleHo 4 3agaHus. Xopouwio

BepHo pelueHo 3 3agaHus. Ydoesnemeopu-
meJsibHO

BepHo pelueHo meHee 3 3agaHui Heydoenemesopu-
meJsibHO

KoHTponbHasa paboTta Ne 4 (TunoBon BapmaHT)

1 2 1
4 3 3 2
G G

1 2
Xl X2 X6 X7




1. faubl rpadbl Gy 1 G,. Hangute G, UG,, G; NGy, G xG,.

2. OnpegenuTb XpoMaTUYECKOE YNCIO, YNCHO BHELLHEN N BHYTPEHHEN YCTONYMBOCTW.
3. Ona rpada G; onpedennutb KpaTyamwnm nyTb OT NEPBOW 0 NOCreAHEN BepLUNHbI
4. Ha rpadpe G, onpenenuTb MakCcMmMaribHbIN NOTOK

KoHTponbHasa pabota Ne 4 paccuntaHa Ha 2 akageMUdecKkux yaca.

[nsa oueHnBaHns pesynbTaToB paboTbl Mcnonb3dyeTcs 4-0annbHas wana: «OTIIMYHOY», «XOPOLLOY,
«y[OOBNETBOPUTENBHOY», KHEYOOBNETBOPUTENBHOY.
CooTHoLleHVe nokasaTenen, KpUTEPUEB U LLKabl OLLEHNBAHUSA pe3ynbTaToB 00yveHus.

KpVITepI/II/I oueHnBaHunA LLikana oueHok

O6yyatowuiics BEpHO peLLmns He MeHee 4 3aaaHuiA, Mpu 3TOM B OAHOM OmnuyHo
13 3agaHuii gonyueHa apudgpmeTmyeckas owmbka.

BepHo peleHo 3 3agaHus. Xopouwio

BepHo pelueHo 2 3agaHus. Y0oenemeopu-
meJsibHO

BepHo pelueHo meHee 2 3agaHui Heydoenemesopu-
mesibHO

npaKTMKO-OpMeHTMpOBaHHbIe 3agaHusA

1. locTpouTb ceTeBou rpaduik.
2. Hantu npogomkMTenbHOCTb BbINONIHEHNA KOMMMeKca pabor.
3. HanTtn BpeMeHHble xapakTepuCTukm codbiTun 1 paboT.

Ycnosue 3agayn.

Cpoenatb gepeBAHHbIN ALWKK (paboTy BbINONHAET OANH YenoBek). PasmecTntb JOCKM B
COOTBETCTBUM C pasmepamm swmka (15 MuH.), paspesaTtb 4OCKK (12 MUH.), CKNENTb YacTn
awmka (40 MUH.), NpUBUTL K KpbILKe Awmka neTnum (8 MuH.), nogoxaaTh, Noka AWKK BbICOXHET,
N BbiTepeTb ero (15 MUH.), NeTNN C KPbILLKOW NPUBUTL K ALLKUKY (8 MUH.)

Pabota paccuvtaHa Ha 1 akagemuyeckun  4Yac. [ns oueHuBaHMA pesynbTaTtoB 0byyeHus
ncnonbayeTcs 2-6ansbHas Wwana: «3a4TeHo», «He 3a4TEHO.

CoOTHOLLEHME NOKa3aTenen, KPUTEPUEB U LLIKAsbl OLEHNBAHWUSA Pe3ynbTaToB O0YyYEHMS.

KpMTepI/II/I oueHnBaHunAa LLikana oueHok

BepHo BbIMOSIHEHBI 2 3agaHus. 3a4ymeHo




| BepHo BbINONHEHO MeHee 2 3aaHui. | He 3aumeHo

20.2 NMpomexyToyHana aTrecTauus

MpomexyToyHas aTTecTauus No AUCUMUNnHE (3K3aMeH) OCyLLECTBNSIETCS C NMOMOLLbIO
crieaytoLwmnx OLEHOYHbIX CPEACTB:

TeopeTnyeckune BONpOChI, NpakTU4ecKke 3agaHus.

KoHTporbHO-U3MepuTenbHble MaTepuarnbl 3k3ameHa BKNoYaloT B cebsi TeopeTuyeckne
BOMPOCHI, NO3BOSISIIOLLME OLEHUTb YPOBEHb MOSTYYEHHbIX 3HAHWA W MpaKTUYeckue) 3agaHus,
NO3BOMSAOLLMNE OLLEHUTb CTeneHb COOPMUPOBAHHOCTM YMEHWUIA U HABbLIKOB.

[na oueHnBaHMA pe3ynbTaTtoB OOYy4YEeHMS Ha 3K3aMeHe  MCMOoNb3YylTCA creayolime
nokasarenu:
1) 3HaHMe y4yebBHOro matepuana u BrnageHue NOHATUIHBLIM annapaToM TEOPUM aHANUTUYECKOM
reoMeTpun n IMHenHon anredpbl;
2) yMeHue pellaTb CTaHAapTHbIE 3aa4n aHannTUYEeCKon reoMeTpun n NMHenHon anrebpsl;
3) BnageHwe HaBblkaMM CUCTEMHOrO aHanu3a npobrnembl U MNPUMEHEHUS  MeToOOB
aHanUTU4eCKon reomMeTpum W JUHENHOW anredbpbl NpU peleHunM 3agad B pPasfUYHbIX
npuKnagHblx obnacTsx;
5) BnageHne HaBblkaMn UCMONb30BaHWUS MHCTPYMEHTOB aHanMTU4ECKON reoMeTpumn u NMMHENHON
anrebpbl NS peLleHnss NPakTUKO-OPUEHTUPOBAHHbIX 3a4au.

MepeyeHb BONPOCOB K 3K3aMeHy 1

l.  3OnemeHTbl TeOpUN MHOXECTB

1. OnwucaHue mHoxectBa no KaHTtopy. OTHOLEHME NPUHAANEXHOCTU, BKIHOYEHUS.
PaBeHCTBO MHOXeECTB.

2. Cnocobbl 3agaHnUsa MHOXECTB.

3. Onepaumn Hag wMHoxecTBamu. Kpyrn Onnepa. CaorictBa onepauun Hapg,
MHOXecTBaMu. (O4HO U3 HUX YMETb J0oKa3blBaTb).

4. Tpsmoe npousBeneHne MHOXecCTB. MOLHOCTb NPSIMOro NPOU3BEeAEHUS] KOHEYHbIX
MHOXECTB.

5. OTHoweHus. Cnocobbl 3agaHns oTHOWEHUN. [Nprmepsl.

6. Onepauuun Hag OTHOLLUEHUSMM.

7. CsonctBa OMHapHbIX OTHOLWEHUN. (YMETb CTPOUTb OTHOLUEHUA C 3afaHHbIMU
CBOWCTBaMM).

8. OTHOLWeEHNe 3KBMBANEHTHOCTM, pa3bueHne MHOXeCTBa Ha Knaccbl. CBA3b mexay
HUMMN.

9. OTHoweHne nopsgka. YacTMYHO M NMHEWHO YNOPSAOYEHHblE MHOXECTBa.
Hwnarpamma Xacce.

10. ®yHKUMOHANbHbIE OTHOLLEHUSA U OTOBpakeHnst MHOXecTB. CBOMCTBa OTOOpaXeHUNn.
MoLHOCTb MHOXeECTBA.

11. ByneaH KOHe4YHOro MHOXecTBa. MowHocTb ByneaHa.

12. PensaunoHHasa mogenb AaHHbIX.

II. 3nemeHTbl KOMOMHATOPUKM

1. OcHoBHble npaBuna KOMOMHATOPWUKW: MpaBuna Cymbl U MNpaBuna npou3BeneHus
AN ABYX M NPOU3BOSBHOIO Yncna O6beKToB.

2. [MoHsiTne r-BblbopkM (ynopsgoyeHHasi, HeynopsiAoYeHHas, ¢ NoBTopeHusamMu n 6es
MOBTOPEHUN).

3. PasmelueHune C noBTOpeHusMn un 6Ge3 noBTOpeHun. [lepecTaHOBKM.
[lokasaTenbCTBO COOTBETCTBYOLNX hOPMYII.

4. Co4eTaHus c NOBTOPEHMSIMU N 6e3 NOBTOPEHMI (C AOKa3aTENbCTBOM).



[MepecTaHOBKM C MOBTOPEHUAMM.

CeowicTBa covyeTaHun. bBuHom HeoTOHA.

dopmyna BKMHOYEHUN N UCKITIOYEHNN.

PekyppeHTHble cooTHoLWeHUS. TopaaoKk COOTHOWEHUSA. JIMHENHbIE peKyppPeHTHbIE
cooTHoweHwua Il nopsagka.

9. CgouctBa peweHunn JIPC(Il) (nMHenHaa komMOMHauMa OBYX PpeLleHun sBnsieTcs
peLLeHnEeM).

10. O6wee peweHne JIPC (lI). Teopema o6 obwem peweHun JIPC (ll) B cny4dae
NPOCTbIX KOPHEN XapaKTepPUCTUYECKOrO YpaBHEHNS.

11. Teopema 006 ob6bwem peweHun JIPC (ll) B cny4yae KpaTHbIX KOPHEWN
XapaKkTepuCTU4EeCKOro ypaBHEHMS.

12. YpaBHeHue ®nboHa4um 1 ero peLLeHue.

[ll. OnemMeHTbl MaTeMaTU4eCKOW NOrKu

1. TlloHATue BbICKasbiBaHus. Jlormyeckne 3HayeHUs BbicKasbiBaHuW. Onepauuu Hag
BbICKa3blBaHUSIMU (OTPULAHUE, KOHBIOHKUUSA, OU3BIOHKLMS, UMMNAMKALMS, SKBUBaNeHUms,
ctpenka MNMupca, wtpux Weddepa, cnoxeHne no moaynto Aga).

2. [lponosuumoHanbHaa dopmyna. KoHkpeTusauma dopmynbl. Teopema o
NOrMYeCcKoOM 3HaYeHUN COCTABHOIO BbiCKa3blBaHUS.

3. Knaccudukaumss dopmyn anrebpbl BbiCKasbiBaHWA (BbIMNOSIHUMbIE, TaBTOJSIOMUMU,
ONPOBEPXUMbIE, TOXOECTBEHHO JOXHble). TeopeMbl 006 OCHOBHbIX TaBTOSOMMAX
(DokasaTenbCTBO OAHOM 13 POPMYIT KaXXJ0N TeopeMbl).

4. TloHATME paBHOCUIbHBIX opmyn. Teopembl O HEOBXOAMMbLIX W [OCTaTOYHbIX
YCIOBUAX PaBHOCUITLHOCTN 2 popmyn (C AOKa3aTeNnbCTBOM).

5. OCHOBHblE pPaBHOCUIIBHOCTM anredpbl BbICKa3blBaHUM (OOKa3-BO OOHOW U3
dopmyn).

6. Jlornyeckoe cnencteue dopmyn. Teopema 0O HeobxogMMOM M OOCTaTOYHOM
yCroBUM norn4eckoro cnencteus. MNMpasuna nornyeckmx yMo3aknodeHun.

7. bynesbl dyHkumMn. Crocobbl 3agaHua ©OyneBblx QyHKUMKW. [lpumepbl. Yucno
ByneBbIX QYHKUNA OT N NepeEMEHHbIX. PaBHble OyHKLUMN.

8. [BoncTBeHHble yHKUMW. [MpUHUMN ABOMCTBEHHOCTM.

9. OnemeHTapHas OM3bloHKUMA. [M3bLIOHKTMBHAA HopManbHasa dopma. Teopema o
npencrasneHnn gyHkumn B suge COH®. Mpumepsl.

10. OnemeHTapHasa KOHbIOHKUMA. KOHBLIOHKTMBHaA HopmanbHast dopma. Teopema o
npencrasneHuun dyneson yHkumn B Buge CKHO®. Mpumepsbi.

11. OnpegeneHne 3ambikaHus. CBOMCTBA 3aMblkaHMs.3aMKHyTble knaccbl. Knaccbl T1
nTO.

12. Knacc S camMOgBOMCTBEHHbIX yHKUMA. MOLWHOCTL MHOXecTBa S, nemMma o
3aMKHYTOCTU. Teopema O HeCaMOBONCTBEHHOM (DYHKLUM.

13. Knacc M MOHOTOHHbIX OYHKUMA. 3aMKHYTOCTb Knacca. TeopemMa 0 HEMOHOTOHHOWM
dyHKUMN.

14. Knacc L nuHenHbix dyHKumin. MoWHOCTb Knacca. 3aMKHYTOCTb. Teopema o
HENUHENHOWN (PYHKLMN.

15. MNonHasa cuctema 6ynesbix QyHKUMA. Mpumepbl. Teopema 0 NONTHOTE ABYX CUCTEM.

16. Teopema 0 (pyHKUMOHaNbLHOM NonHoTe (Teopema ocTa).

17. MNMpumeHeHne Bynesbix PYHKUMI K penerHO-KOHTaKTHbIM CXeMam.

©NOo O

MpumMepHbIM NepeYeHb NPaKTUYECKUX 3afgaHnn-1

1. [aHo MHOX€ECTBO A= {1,2,3,4,5,6,7,8,9}. Asngaetca nm OTHOLLEHne
p={(x,y)e Ax A|X derumcsa nay}  OTHOLIEHMEM  YACTMUHOTO nopsaka?

JlvHenHoro nopsagka? B cnydae nonoXuTenbHOro OTBeTa MOCTOMTE Auarpammy
Xacce. [locTponTte maTpuLy CMEXHOCTU OTHOLLEHUS.



2. [nsa cnepytoweit 6ynesoit cyHKumn Haiigute CKH® cbopmy: f(x,y,z) =(>_< — z)/\ y.
a. MocTonte Tabnuuy MCTUHHOCTY ABOMCTBEHHOM K T doyHKUmMN.
3. [OaHbl koHeuyHble MHOxectBa A un C, roe W =7, ‘C‘ =6. Hangute MoOLLHOCTb

mHoxectea B(A)x B(C), rae B(A), B(C) - 6yneaHsl coOTBETCTBYIOLNX MHOXECTB.
a. Moctpoitte B(A)x B(C), ecrn A={l, 2}, C = {+®}.
4. Hantu pelueHne NMHENHOro PeKyppPeHTHOro COOTHOLLEHUSA BTOPOro nopsaka:
f(n+2)=4f(n+1)-3f(n), rae f(1)=2, f(2)=3.
5. [pvBeaute npumep opMynbl, CoaepxXalleii He MeHee Tpex NepeMeHHbIX U Tpex

nornyeckux cesasok. lNMpuBeanTte ee nbyko KOHKpeTu3aumto. MocTponTte Tabnuuy
WUCTUHHOCTU Ansa dpopMyrbl. Onpegennte fIorM4yeckon 3Ha4yeHe KOHKpeTn3auuu.

KM BkntoyaeT B ceba 2 TeopeTUYeCcKknx Bonpoca u 2 npaktmyeckmx sagaHms. OgmH
13 BOMPOCOB COAEPXNUT TEOPEMY C IOKa3aTeNbLCTBOM
Ana oueHnBaHus pe3ynbTaToB OOyYeHUA Ha dK3ameHe ucnonb3yetca 4-6annbHas
Wwana: «OTANYHOY», «XOPOLLO», «yOOBETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.
CooTHoLLEeHne nokasaTernien, KpUTepmeB U LWKarnbl OLEeHMBaHUA pe3ynbTaTtoB 0byYeHns.

Kputepun oueHvnBaHus LLkana oueHok

OTNMYHOE BradeHne Teopuel U pelleHVe 3afay He HIDKE XOpOLUero OmnuyHo
YPOBHSI; NN OTNINYHOE peLLEeHVe 3aaay U BrnageHue Teopueit He Hke
XOPOLLEro YPOBHS

BriaileHVe Teopuei He HUXKE XOPOLLEro YpOBHSI U pelleHue 3agay He Xopouwo
HVKE YOOBNETBOPUTENBHOIO YPOBHS; UMW BNageHe TEOpUEN He HukKe
YOBNETBOPUTENBHOIO YPOBHS U pelLleHne 3afay He HUXKe XOPOLUEro

YpOBHSA

yOOBMNETBOPUTENBHOE BRageHWe Teopuern W YOOBNETBOPUTESNbHOE Ydosnemeopu-
pelwleHve 3agad mersbHO
HeyaoBneTBOpUTESbHOE BnageHve Teopuen; unu | Heydoesnemeopu-
Hey[0BNeTBOpPUTENbHOE peLleHne 3agad mesbHO

B crnyyae cnopHbIx OLieHOK oLeHKa oKpyrnsieTcs B 60nbluyo CTOPOHY, ecnu cpeaHuin 6ann no
KOHTPOJIbHLIM paboTam Bbille CMOPHON OLEHKN U B MEHbLLYO, ECITN HUXKE.

lNMepeyeHb BONPOCOB K 3K3aMeHy 2
Jloruka npeauxkaTroB
1. ToHatne npegukata. Knaccudmkaums npegmkaTos.
2. TloHsTME KBaHTOPOB OBLLHOCTM U CyLEeCTBOBaHUS ANs OAHOMECTHOro npeavkarta. CeBonctea
ornepaunn B3ATUA KBAHTOPOB OAHOMECTHbIX NPeANKaToB.
3. KBaHTOpbI N-MeCTHbIX NpeauKaToB.
4. dopmynbl MOrMKU NpegukaToB (onpegeneHne, Nnpumepbl, 3aMKHYTble, OTKPbITble (hopMynbl,
TaBTONOMMK, BbINOSTHUMAZA, TOXAECTBEHHO UCTUHHAA (NOXHas) hopmyna).
5. PaBHoOCUnbHble hopMyribl. OCHOBHbIE PAaBHOCUSIBHOCTY (POPMYIT NOrMKN NPEaNKaTOB.
6. lNpuBeoeHHas dopma ana dopmyn IOormku npegukaTtoB. TeopemMa O CylleCcTBOBaHUU
npuBegeHHon opMbI.
7. lpeoBapeHHass HopmarnbHas ¢opma. TeopemMa O CyllecTBOBaHUM MpeaBapeHHou
HOpMansHOW opMbl.
AnemeHTbI Teopuun anropuTtmoB
1. MawwuHa TelopuHra. MNMoHsTue, npuHunn paboTel, NpUMepbI.



2.

3.
4.

Bbluncnumblie no  TolopuHry @yHKUMK. BblYMCIIMMOCTL MO ThIOPUHTY  HOMb-(PYHKUMW,

cnefoBaHus, NPOEKTUPOBaHMUS (BbIbopa NepeMEHHbIX).

Komnosnuyua mawwmvH TetopuHra.
PekypcuHble dyHKuMM. Onepatopbl NOCTPOEHUST PEKYPCUBHBIX PYHKLUMIA (Cyneprno3nums,

NPUMUTUBHAsS pekypcus, B3ATUA J-onepaTtopa). [lpuMuMTMBHO, YacTyHO w© obuie-
peKypcuBHble DYHKUMN. Teopema O paBHOCUITbHOCTU KMNacCoB BbIYMCIUMBIX MO ThIOPUHTY Y
YaCTUYHO PEeKYPCUBHbIX OYHKUMI (6e3 AoK-Ba).

5. AnroputMmyecku HepaspelLnmble Npodremsb.

CoNooOrWNE

AnemeHTbI Teopum rpacos
OCHOBHbIE NOHATUS M ONpeaeneHns.
Cnocobbl 3agaHus rpados.
Moagrpadbl. Onepauun Hag rpadamu.
lMoHATMe B3BeLLeHHOoro rpadpa. Npumepsl.
MoHATHe maplpyTa, uenwu, uukna.
KomnoHeHTa cBasHocTW. CBA3HbIN rpad.
MeTpudeckue xapaktrepuctukm rpada.
3apava o kpaTyanwem nytn. Anroputm [enkcTpbl (06Lwmin cmbicn)
XpomaTtuyeckoe yucno rpaca. Heobxoanmele 1 4OCTaTOYHbIE YCIIOBUS DMXPOMATUYHOCTH.

10.Yuncna BHYTPEHHEN M BHELLUHEN YCTONYMBOCTU. AQpo rpada.
11.TpaHcrnopTHas ceTb. 3agada O MakcumarnbHOM noToke. Paspes, MUHMMarbHbIN paspes.

Teopema 0 CBA3M MaKCMMarnbHOro NoToka U MMHUManbHoOro paspesa (Popaa-dankepcoHa).

NMpuMepHbIN NepevYeHb NPakTUYeCKUX 3agaHnn-2

1. W3 cnegywowmx npeavkaTtoB C MOMOLLbIO KBAHTOPOB MOCTPOWTE BCEBO3MOXHblE
BbICKa3blBaHMSA 1 ONpeaennTe, Kakne U3 HUX UCTUHHbI, @ Kakne NoxHbl (x € R):

2) x'+y =16.

2. Hawntn mMHOXecTBa MCTUHHOCTMU cnegymowmx npeankaTtoB, 3aaHHbIX Had YKa3aHHbIMU
MHOXeCTBaMu:

2 2 .
Dx+x,=0. M,=M,=R;
2) | x,1+x,>12, M, ={-248}; M, =1{0.79.11}.

3. Kakum ycrioBusiM y[oBRETBOPSIOT MHOXECTBA UCTUHHOCTM OAHOMECTHbIX MpeanKaTos
P(x) n Q(x), 3aAaHHbIX Ha MHOXecTBe M, ecnu:

1) KOHBIOHKLMS UX TOKAECTBEHHO UCTUHHA;

2) KOHBIOHKLMS UX TOKAECTBEHHO NTOXKHA;

3) KOHBIOHKUMA MPEeBPaLLaeTCs B UCTUHHOE BbICKA3biBaHME NpU MOACTAHOBKe Mo6Oro n3
areMeHTOB MHOXeCTBa |, UCTUHHOCTY Npeaukata P(x) v TONbKO Takux aneMeHToB.

4. Kakvm ycrnoBusiM yooOBMEeTBOPSOT MHOXECTBA MCTUHHOCTU OAHOMECTHbIX NPeanKaToB
P(x) n Q(x), 3amaHHbIX Ha MHOXecTBe M, ecnu:

1) OU3BIOHKLUMS UX TOXAECTBEHHO UCTUHHA;

2) OU3BIOHKLMS UX TOXAECTBEHHO FOXHA;

3) OM3bIOHKUMA npeBpallaeTcss B JIOXHOE BbiCKa3blBaHWE Npu MOACTaHOBKE nboro m3
3/1EMEHTOB MHOXeCTBa [, UCTUHHOCTU NpeaukaTa P(x) N TONbKO TaKNX 3NIEMEHTOB.

5. PeanusoaTth Ha MalumHe TbIOpUHFa anropuTM BbluncreHns dyHKumm o(n)=n+4.



6. PeanusoBaTb Ha MalwnHe TbOPUHra anropuTM BblYUCIEHNSA PYHKLUM
7. MNocTpontb MalUMHYy ThHOpUHra Ans Bbl4UCNEHNA PYHKLNN

S (x)— 0,ecmnx =0,
g% = l,ecmux # 0.

KM BkntovaeT B cebs 2 TeopeTUdeckux Bonpoca n 2 npaktmyeckmx 3agaHus. OguH ns
BOMPOCOB COAEPXUT TEOPEMY C AOKA3aTENLCTBOM
[na oueHuBaHns pe3ynbTaToB 00y4YeHUs Ha dk3amMeHe ucnonb3yetcsa 4-6annbHas wana:
«OTIIMYHO», «XOPOLLOY, «Y4OBMNETBOPUTESILHO», «HEYOO0BNETBOPUTESTBHOY.
CooTHoOLLEHWE Noka3aTenen, KpUTEPUEB U LUKanbl OLLEHUBAHUSA pe3ynNbTaToB 00yYeHus.

KpVITepVIVI oueHnBaHunda LLkana oueHok

OTNUYHOE BRafeHNe TEOPUEWN U pelleHVe 3afay He HIDKe XOpOoLUero OmnuyHo
YPOBHSI; UNN OTNINMYHOE peLLeHVe 3a4ad U BrafgeHue Teopueit He Huxe
XOPOLLEro YPOBHS

BrajieHVe TeopUueln He HUXKE XOPOLLEro YPOBHSI U pelleHue 3ajay He Xopowo
HV>KE YO0BNETBOPUTENBHOIO YPOBHS; UMW BriaieHe Teopuen He Huxe
YOOBNETBOPUTENBHOIO YPOBHSA U pelleHne 3afay He Hke XOpOLUero

YPOBHS

yOOBMNETBOPUTENbHOE BrafeHUMe Teopueld U yOOBIEeTBOpPUTESIbHOE Ydoenemeopu-
pelueHune 3agay mesibHO
HeyaoBreTBOpUTENIbHOE BrageHve Teopueit; unu | Heydoenemeopu-
HeyaoBNeTBOPUTENbHOE peLleHre 3aday meJsibHO

B crnyyae cnopHbIX OLLEHOK OLeHKa OKpYrnsieTcs B 60nbLUyo CTOPOHY, ecnin cpeaHuii 6ann no
KOHTPOSIbHbIM paboTam Bbille CMOPHON OLEHKN W B MEHbLUYIO, ECIIN HUXKE.



