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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.0.14 [OuckpeTtHas maTemaTuKa

1. Koa n HaumeHoOBaHMe HanpaBfieHUA NOAroToBKU/cneuuarnbHOCTU:
01.03.02 MNMpuknagHas matemaTvka U MHpopmaTuka

2. NMpodnnb nogrotoBku/cneumanusaumua: Bece npocdpunu

3. KBanudmkauusa BbinyckHuKa: 6akanasp

4. dopma oby4yeHMA: o4yHas

5. Kacheppa, oTBevalowan 3a peanusauumio AUCUUNIUHBI: Kadeapa MaTeMaTuyecknx
METOAOB UccnefoBaHnNs onepawmmn

6. CoctaButenu nporpammbl: boHgapeHko KO.B., 4.7.H., ooueHT, npodeccop kadeapsl
MaTtemaTu4Yeckux MeToA0B UCcnefoBaHus onepaunn

7. PekomeHpgoBaHa: HMC ¢akynbTeTa NpuknagHon matemMaTuku, MHOOPMATUKN U MEXaHUKM,
npoTtokon Ne9 ot 24.05.2019

8. YuebHbIn roa: 2019/2020 CewmecTp(bl): 1,2



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenamu oceoeHusi y4ebHOU OuCUUMNIUHbI SBMSIOMCS: W3YYEeHUU W NPaKTU4ECKOM
OCBOEHUN OCHOBHbIX pPa3fdenoB OUCKPETHOW MaTteMaTuku — OUCUMNNAWHBI, KOTOpas sBnsieTcs
GasoBor Ans opMMpoBaHUA MaTeEMATUYECKOW KyrnbTypbl COBPEMEHHOrO creuuanucra B
obnactn mogenMpoBaHnsa N MHPOPMALMOHHBLIX TEXHOMOMNNA.

3adayu y4ebHolU OucyunnuHbl: OpMUPOBaAHME TepMUHONormdeckon 6asbl, a Takke
npeacrtaBneHuss o6 anropuTMUYECKMX OCHOBaX AWCKPETHOM MaTeMaTuKX; O3HaKOMMEHue C
BaXKHENLLMMM pa3genammn OUCKPETHONM MaTeMaTuKu U ee NPUMEeHEeHWeM Ans NpencTaBreHus
WHpopMaUUN 1 pelleHnsa 3agad TeopeTudyeckorm MHEPOPMAaTUKKN, O3HAKOMIIEHME CTyOEeHTOB C
MeTo4aMu OUCKPETHOW MaTemMaTuKu, KOTOpble WUCMONb3yKTCs ANS NOCTPOEHUS MoAenen u
KOHCTPYMPOBaHWSI anropMTMOB HEKOTOPLIX KITACCOB MPakTU4ECKMX 3aavy.

10. Mecto y4yeGHOM AucuunnuHbl B cTpykType OOIM: (unkn, K KOTOPOMY OTHOCUTCS
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.

[aHHbIN KypC HEMOCPEACTBEHHO CBA3aH C AucuunnuvHammn «Anrebpa», «MatemaTundeckun
aHanu3y, «HdopmaTuka M nporpaMmmupoBaHue» U sBrseTca 6asoBbIM KypCcOM MNporpamMmebl
nogrotoeku 6akanaepa.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCLUNIMHE/MOAYMO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yrbTaTaMW OCBOEHUSA ob6pa3oBaTeribHOM
nporpamMmmMbl (KOMNEeTEHLMAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kon HaseaHue Koga(bt) WHpmnkaTtop(bl) lMnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMMEeTEHL MU
OrnK-1 OrlK-1.1 | demoHcTpupyeT 3HaTb:
CnocobeH NPUMEHSTb 3HaHuWsA, oTHocALmecs | - OCHOBHblE NOHATKSA " obwue
dyHOaMeHTanbHble K 6a30BbIM 3aKOHOMEPHOCTU, Ha KOTOpble OMNMpalrTCs
3HaHWUs, MNOSMy4YeHHble B AVCUUNIIMHaM OCHOBHblE pasgensl ONCKPETHON
obnactu mMaTemaTmkm, mMaTemMaTuKM,  CBsi3aHHble C  Teopuen
MaTeMaTu4eckux n (1nm) WHopMaTUKK MHOXecCTB, anrebpon noruvku, Teopuen
€CTECTBEHHbIX HayK, WU N eCTECTBEHHbIX HayK. | anropuTtMoB, Teopuei rpagos;
ucrnonb3oBatb WX B - Knaccbel TWNOBbIX 3a4ady, pellaeMblx
npodeccuoHanbLHon MeTo4aMu OUCKPETHOW MaTeMaTuKu.
OeaTensHoCTH
YmMeTb:
MCMnonbL30BaThb ©asoBble 3HaHWSA
€CTECTBEHHbIX HaykK, MaTtemMaTuKu "
WMHOPMATUKM MPU U3Y4EHUN Kypca U YMETb
NPUMEHSTb MOMy4YeHHble  3HaHUS Mo

OVCKPETHOW MaTeMaTuke AN pelleHus
TEOPEeTMYECKMX U NPaKTUYecKnx  3agad,
CBSA3@HHbIX C  MOCTPOEHMEM arnropuMTMOB,
n3yyeHneMm  npuHUmMnos pabotel  OBM,
JoKasaTenbCTBaMn TEOPeM, MPUMEHEHUEM
KOMOUHATOPHbLIX opMyn, uccnegoBaHMEM
anrebpanyeckmx CTpyKTyp.

BnapeTtb:

METOANKOM JokasaTenbcTea dakToB,
pelleHus npobnem pasgenoB  AOUCKPETHOW
MaTemaTukn, 6asupylolenca Ha 3HaHUsAX
OCHOBHbIX (QaKkTOB, KOHUENUUA, MNOHATUN




mMaTeMaTMkM U WH(OPMATMKK; HaBblKamu
npYMeHeHust OCHOBHbIX pe3ynbTaToB
OVCKPETHOM  MaTeMaTMkM K pelleHuto
TeopeTUYecKMX 1 NpakTUYeckmx 3anau.

OIIK-1.3 | Ucnone3yer coBpeMeHHBIE | 3HATD:

MaTEMaTHIECKUE - CoBpeMeHHble MHCTPYMEHTanbHbIE

MHCTPYMCHTAJILHBIC cpefcTBa AUCKPETHOM MaTemaTukuy, BKMo4ast

:{E’)Z’:‘T;TBizHHiE" pi;'f;‘;" mMeToAbl KOMBUHATOPUKA M MaTEMaTUYEcKo
> | norvku, Teopuio anropuTMOB, MNPUKNaOHYIO

aHaAJIU3HUPYET 31

HUHTEPIPETUPYET Teopuio rpacos;

pe3yIBTATH - OCHOBHblE KIacCbl TEOPETUYECKMX U
NPUKNagHbIX 3ajad, pellaeMble MeTo4amu
OVCKPETHON MaTeMaTUuKm

YmMeThb:

- NPUMEHSATb COBPEMEHHbIN MaTeMaTUYeCcKuin
annapar B pasnuyHblX pasgenax gUCKPETHON
MaTemarumku, COBEPLLEHCTBOBATb
JoKasaTenbCTBa  OCHOBHbIX  (PaKTOB U
Nnoaxodbl K peLleHuo 3agady  OUCKPETHOM
MaTeMaTuKu;

- MCMoNb30BaTb COBPEMEHHbIN  annapar
OVCKPETHOW MaTeMaTuku B Liensix obpaboTku
nuccrnegyemblx SIBMIEHWA B COOTBETCTBUM C
NocTaBfIeHHOW 3aJa4en;

- aHanu3upoBaTb W  UWHTEPNPETMpOoBaTb
pe3ynbTathl NONYYEHHbIX PELUEHW;

BnapeTtsb:

- Hasbikamn wucnonb3oBaHus w Bbibopa
WHCTPYMEHTanNbHbIX  CPeacTB  AUCKPETHOWM
MaTemMaTtuku Ons pelweHus 3agad B obnactu
WMHGOPMATUKK, 3KOHOMMUKM, Teopum
anropuMTMoB 1 T.M.;

- HaBblkamu 06paboTKM M MHTEpnpeTaumm
pesynbTaTtoB  pelleHust  MPaKTUYEeCcKUX U
TEOPETUYECKMX OUCKPETHBIX 3aau.

12. O6bem gucuMNNUHbI B 3a4€THbIX eauHULax/yac.(e coomsemcmsuu ¢ y4ebHbIM AaHoM) —
8/288.

dopma NPOMEXYTOYHOM aTTecTauMmu(zavem/sksameH) 3k3ameH (1 cemecTp), 3k3ameH (2
cemecTp)

13. TpyRoeMkocTb No Buaam y4yebHon paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero Mo cemecTpam
1 2
KoHTakTHas paborta 128 64 64
nexkumm 64 32 32
npakTuyeckue 64 32 32
B TOM YmChe:
nabopaTtopHble
KypcoBasi paboTta
CamocTosTensHasa pabota 88 44 44
IMpomexyToyHas aTTecTaums 72 36 36
WToro: 288 144 144




13.1. CopepkaHmne AUCLUMNIINHbI

n/n

HavnmeHoBaHue pasgena
OVUCLMNIIUHBI

CopepxaHue pasgena aucuUuUnmHbl

1. Nlekumn

11

MpeameT, nctopus m
nepcrnekTUBbl Pa3BUTHUS
ONCKPETHOM MaTeMaTMKK

MoHaTne ﬂMCKpETHOVI maTemMaTukn. OCHOBHbIE pasnenbl. |/|CTOpVI9|
N NepcCreKkTuBbl pa3BnTuA ﬂMCerTHOVI MaTemMaTuKu.

1.2

OnemMeHTbl Teopum
KOHEYHbIX MHOXECTB U
OTHOLLEHUN

1.MoHaTne  MHoxecTtBa. Onepauunm Hag  MHOXECTBaMM.
Ounarpammel Srinepa —BeHHa.

2.CporicTBa onepauun Hag MHOXeCTBaMM.

3.Mpsamoe npousBegeHne MHoOXecTB. MOLHOCTE  NPSAMOro
npon3BefeHNs KOHEeYHbIX MHOXECTB.

4.0THowweHuns. Cnocobbl 3agaHNsA OTHOLLEHWUNA.

5.0nepauun Hag OTHOLLEHUSMMW.

6.CBolicTBa GUHAPHBLIX OTHOLLUEHWIA.

7.0THOWEHNE 3KBMBANEHTHOCTM, pa3bueHne MHOXecTBa Ha
knaccol. CBA3b Mexay HUMN.

8.0THoweHMe nopsagka. YacTUYHO M NMHEWHO YMOPSAO0YEHHbIE
MHoXecTBa. [lnarpamma Xacce.

9.®yHKUNOHANbHbIE OTHOWIEHMS UM OTOBpaXeHUs MHOXECTB.
CaorictBa oTobpaxeHuit. MOLWHOCTb MHOXECTBA.

10.byneaH koHe4YHOro MHoXecTBa. MoLHoCTb ByneaHa.

11. NMprMeHeHne TeopmMn MHOXECTB U OTHOLLEHUIN K PENSLUOHHON
MOENN OaHHbIX.

1.3

KomburHaTopuka

1.0OcHoBHbIe NpaBuia KOMOMHaATOPUKK.

2. MNepecTaHoOBKN, pa3mMeLLEHUS U COYETAHNS.

3. OCHOBHblE TUMblI KOMOWHATOPHBIX 3a4ay.

4. CBowicTBa coyeTaHuin. buHom HbtoToHa.

5. dopmyna BKAOYEHMA N NCKITIOYEHUN.

6. PekyppeHTHble COOTHOLLEHUS, Yicna PuboHavuw.
7. MNoHsTHE 0 NPoM3BOAALUMX (YHKLMSAX.

1.4

Anrebpa BbiCKa3biBaHUN.
ByneBbl dyHKUMM

1.MoHATHe BbiCckasbiBaHWS. JlIormyeckne 3HavyeHns BbiCKa3biBaHWIA.
Onepauun Hag BbicKasbiBaHUsIMKU  (OTpULIAHWNE, KOHBIOHKLUA,
ON3BIOHKUMNA, MMMAvMKauus, akBuBaneHumsi, ctpenka [lupca,
wTpwux Weddepa, cnoxeHne no moaynio Asa).
2.MponosununoHansHan dopmMyna. KoHkpeTusauma dopmynesl.
Teopema 0 NOrMYECKOM 3HaYE€HUM COCTaBHOIO BbICKa3bIBaHWUS.
3.Knaccudpumkauus dopmyn anrebpsbl BbICKa3blBaHUI
(BbINONHWMBbIE, TaBTONOMMK, OMNPOBEPXKUMbIE, TOXAECTBEHHO
noxHble). TeopeMbl 00 OCHOBHbIX TaBTONOIUSAX.

4.TloHATMe paBHOCUMbHLIX hopmyn. Jlornyeckoe cnencreue.
5.NpaBuna noru4eckMx  ymosaknoyeHun. [lokasaTenbcraa.
AkcromaTtuyeckue Teopuu.

6.byneBbl  dyHkuun. Cnocobbl 3agaHua ByneBbiX  OYHKUWNA.
PaBHble yHKUNN.

7.[0BoCTBEHHbIE (PYHKLMW. [TpNHUMN ABONCTBEHHOCTW.
8.OnemeHTapHas AN3bIOHKUMA. [IM3bIOHKTMBHAA HopMasnbHas
dopma. Teopema o npeactasnexHumn pyHkunn B suage COAH®.

9. OnemeHTapHasi KOHbIOHKUMSA. KOHBIOHKTMBHAs HOpMarbHas
dopma. Teopema o npefcTaBneHun byneBon yHKUMN B BUAE
CKHo.

10. MuHummuzauma 6yneBbix cyHkumMin B knacce OH®. Meton
KBainHa HaxoxaeHust MOHO.

11. NonuHom >KerankuHa.

12.0OnpegeneHue 3ambikaHuns. CBOWCTBa 3aMblkaHUSA. 3aMKHYTbIE
knaccel (TO,T1, S,M,L).

13.NMonHas cuctema 6GyneBbiXx yHKUMIA. Teopema O MNOMHOTE
OBYX CUCTEM.

14.Teopema 0 (pyHKLUMOHarbLHOW nosnHoTe. basuc.
15..PenenHo-koHTakTHble cxembl (PKC). OcHoBHble 3agauun
Teopun PKC.




15

Jlornka npegukaTos

1. MoHaTne npegukata. Knaccudpmkaums npeankaTos.
2.KBaHTOpbI OGLLHOCTY M CYLLIECTBOBAHNS NMPeauKaToB.
3.®opmynbl  NOTMKM  NpeavkaTtoB  (onpegeneHve, MNpuMepsl,
3aMKHYTble, OTKpbITble (OpPMynbl, TaBTOMOMMW, BbINONHUMAS,
TOXAECTBEHHO UCTUHHAsA (NoxHas) dopmyna).

4.PaBHocunbHble  opmynbl.  OCHOBHble  PaBHOCUIBHOCTU
dopmyn Norvkn NpeamnkaTos.

5.MpuBeneHHas copma ana ¢GopMyn noOrMkM MNpeankaToB.
Teopema 0 cyLlecTBOBaHUU NpuBeAeHHON hopMbl.
6.MNpenBapeHHas HopManbHasi dopma. Teopema o]
CyLLIEeCTBOBaHMMN NpefBapeHHON HOpManbHOW opMbl

1.6

OnemeHTbl Teopun
anropuTmMoB

1.MoHsTHne anroputma. TpeboBaHus, npegbsiBNseMble K
anroputTMam.

2. OnucaHue mawwnHbl TblopuHra.

3. BbluncneHusa dyHKLUMIA Ha MalwnHe TelopuHra. ANroputMmn4eckn
HepaspeLnmMble Npobnemsi.

4. PekypcuBHble  dyHKUMW.  [IPUMUTUBHO pPEKYPCUBHbIE W
YaCTUYHO  peKypcuBHble  YyHKUMKW. Knaccbl  pekypCUBHbIX
dyHKUURA.

5. Tesncebl ThlopuHra un Tesnc Yepua.

6. HopmaneHbi anroputm Mapkosa.

1.7

Teopus rpachos

1.MoHsATHe rpadga. Cnocobbl 3agaHns rpados.

2. Onepauun Hag rpagamu.

3. [epeBo. KpaTtyaniee ocToBHOE AepeBo rpaga.

4. MeTpu4yeckne xapakTepucTukm rpada.

5. 3apgaum o kKpaTyamwem u Kputudeckom nytn. CBA3b C
3agavyamu CEeTEBOTO yNpaBreHusl.

6. OcHoBHbIe Yncna Teopum rpados.

7. Aunepossbl rpadsl.

8. [llotokm B ceTax. Teopema @oppa-PankepcoHa o
MaKCUManbHOM MOTOKE U MMHMManbHOM paspe3e. OCHOBHbIe
0606LLeHNs.

9. OcHoBHble NpuknagHble 3agadqy Teopum rpados (O630p).

2. MpakTnyeckue 3aHATUA

2.1

OnemMeHTbl Teopum
KOHEYHbIX MHOXECTB U1
OTHOLLIEHUN

1.MoHatne  mHoxectBa. Onepaumm Hag  MHOXeECTBaMMW.
Ounarpammbl Jnnepa —BeHHa.

2.CBoWcTBa onepaumii Hag MHOXeCTBaMMU.

3.Mpamoe npousBegeHne MHOXeCTB. MOLWHOCTL  MPAMOro
nponssefeHUs KOHeYHbIX MHOXECTB.

4.0T1HoweHusa. Cnocobbl 3a4aHnsa OTHOLLEHUIA.

5.0nepauun Hag OTHOLLEHUSAMMN.

6.CBovicTBa BMHaPHbLIX OTHOLLEHWUA.

7.0THOLIEHME 3KBUBANEHTHOCTW, pas3bueHne MHOoXecTBa Ha
knaccol. CBA3b Mexay HUMN.

8.0THoweHMe nopsgka. YacTMyHO M MMHENHO YNopsAOYeHHble
MHoXecTBa. [lnarpamma Xacce.

9. MoLLHOCTb MHOXeCTBa.

2.2

KomburHaTopuka

1.0cHoBHble NpaBuna KOMBUHATOPUKM.

2. NepecTaHoBKN, pasMeLLEHNs U COMETaHNUS.

3. OCHOBHblEe TUMblI KOMOMHATOPHbIX 3a4au.

4. ®opmyna BKIOYEHUI U UCKITIOYEHWIA.

5. PekyppeHTHbIE COOTHOLLEHUS.

6. PeweHne KOMOMHATOPHBIX 3a4ay C MOMOLLIO NMPOV3BOASALLMX

YHKUNN.

2.3

Anrebpa BbickasbiBaHUN.
Bynesbl dyHKUUN

1. MoHaTtue BbICKa3bIiBaHUA. Jlornyeckue 3Ha4yeHus
BbiCKasbiBaHM. Onepauun Hapg BbICKa3biBAHUAMU (OTpULAHKE,
KOHBIOHKLMS, OU3BIOHKLMS, UMMINKALMS, SKBUBANEHUMs, CTpernka
Mupca, wtpnx Weddepa, cnoxeHne no moaynio Asa).

2. byneBbl dyHkuun. Cnocobbl 3agaHusa OyneBbiX QYHKUNNA.
PaBHble pyHKLNN.




3. [iBoicTBEHHbIE (PyHKUMK. [TpUHUMN 4BOMCTBEHHOCTH.
4.9nemMeHTapHasl OU3bIOHKUMS. [M3bLIOHKTMBHAA HopMarnbHasi
dopma. Teopema o npeacrtasneHnn oyHkumn B suge COHO.

5. OnemeHTapHasi KOHBbIOHKUMS. KOHBLIOHKTMBHAS HopMarbHas
dopma. Teopema O npeacTtaBneHmm Byneson yHKUUU B BUAe
CKHo.

6. MuHumunsauma ©OyneBbix yHkuMA B knacce AH®. Metopa
KeainHa HaxoxaeHust MOHO.

7. MonuHom XKeranknHa.

8 3aMKHyTble Knacchl.

9. .lNpoBepka nonHoTbl cuctemMbl. OnpeaeneHe H6asnca NOMHON
CUCTEMBI.

10.PenenHo-koHTakTHble cxembl (PKC). OcHoBHble 3agaun
Teopumn PKC.
2.4 Jlornka npegukaTos 1. Jlornyeckne onepauuu Hag npegnkaTamu.
2.KBaHTOpbI OBLIHOCTM U CYLLECTBOBaHUSA NPeanKaToB.
3.PaBHocunbHble  popmynbl.  OCHOBHble  PaBHOCUITbLHOCTHU
dopmyn Norvkn NpeamnkaTos.
4.MNpnBegeHHasa popma aAng oopMyn NOrmkvM NpeaukaTos.
25 1. MocTpoeHne mawmHbl TelopyHra
2. Bblumcnenus dyHkuMin Ha mawmnHe TbloprHra. AnroputMmnyeckm
OnemeHTbI Teopuu | HepaspeluMble Npobnemsi.
anropuTMoB 3. PekypcuBHble  dyHKUMM.  TIPUMUTMBHO PEKYPCUBHBLIE W
YaCTUYHO  peKypcuBHble  yHKUMM. Knaccbl  peKypCUBHbIX
YHKUNRA.
2.6 Teopus rpachos 1.MoHsATHe rpadga. Cnocobbl 3agaHns rpados.

2. Onepauun Hag rpagamu.

3. epeBo. KpaTyaniee ocToBHOE AepeBo rpada.

4. MeTpuyeckune xapaktepmucTuku rpada.

5. 3agaum o0 KpaTyamwem u KPUTUYECKOM MyTW.
npobrnemMamm ceTeBoro ynpasneHus.

6. OcHoBHbIe Yncna Teopum rpados.

7. Motokm B ceTtax. OnpepeneHve MakCMManbHOIO MOTOKa M
MWHUManbHOrO paspesa.

10. OcHoBHble NpuknagHble 3agayv Teopum rpados.

CBssb C

13.2. Tembl (pa3aenbl) AUCUUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATWIA (KONIMYECTBO YacoB)

Ne HanmeHoBaHue TeMbl CaMoCToRTeNnEHas
n/n (pasgena) gucumnnuHel | Nlekuun Mpaktnyeckue | JlabopaTopHble pa6ota Bcero
MpeameT, uctopusa u
1 | nepcnekTuBbl PasBUTUSA 1 2 3
ONCKPETHON MaTeMaTuKu
OnemMeHTbl Teopum
2 | KOHEYHbIX MHOXEeCTB U 9 10 10 29
OTHOLLEHUN
3 KomburHaTopuka 11 11 16 38
4 Anrebpa BbICKa3biBaHUMN. 11 11 16 38
Bynesbl dyHKUUK
5 | Jloruka npegukaTtoB 10 10 12 32
6 OnemeHTbI Teopum 11 11 16 38
anropuTmMoB
7 | Teopusa rpacoB 11 11 16 38
Wtoro: 64 64 88 216

14. MeToau4yeckue ykasaHus onsi o6yyarowmxcsi o 0CBOEHUI0 OUCLUNIIUHBI




(pekomeHOayuu obydarouUMCs N0 0C80EHUK0 BUCUUNIUHBIL: yKa3aHue Haubosiee crioxHbIx pa3denos, paboma c
KOHcrekmamu nekyud, rnpes3eHmayuoHHbLIM MamepuasioM, pekoMmeHoayuu rno 8bIfNoIHEHUK Kypcosol pabomel, Mo
opeaHu3ayuu camocmosimesibHol pabomael 1o ducyurniuHe u op)

AyOuTOpHbIE 1 BHEAYAUTOPHbIE (CaMOCToATENbHbIE) OpPMbl y4ebHOM paboTbl CTyAeHTa
UMEKT CBOEN Uenblo npuobpeTeHne UM LENOCTHOM CUCTEMbl 3HAHUW MO  AUCUUNANHE
«OuckpeTHaa matemaTtukar». cnonb3ys NEKUMOHHbIN MaTepuan, y4eOHUKKN, AOMNOMHUTENBbHYIO
nutepaTtypy, NposABNAs TBOPYECKUMM MNOAXOA, CTYAEHT rOTOBUTCA K MPaKTUYECKUM 3aHATUSM,
paccmaTpmBasi UX Kak [OMosfiHeHue, yrnybneHue, cuctemaTmsaumio CBOUX TeopeTUYeCKUX
3HaHun. CTyaeHT [osmkeH npuitv B BY3 € noOHMMaHMeM TOro, 4TOo CaMOCTOosITESlbHOE
oBnageHue 3HaHUAMU ABNSETCH HEOTbEMITEMON YacTbio 0bpasoBaTenbHOro npowecca.

OcBoeHMe aMcunnnuHbl NpeanonaraeT cnegyowmne HanpasneHnst paboThbl:

- N3y4eHune NOHATUMHOro annapata QUCUMMIVHGI,

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

- paboTy Hag OCHOBHOW 1 OOMOMHUTESNIbLHON NUTEPaTYPOM;

- N3y4eHne BOMNpPOCOB A1 CAMOKOHTPOSIS (CaMOnNpoBEpPKN);

- CaMOnNoAroToBKa K NPaKTUYECKUM U APYIMM BUAAM 3aHATUN;

- camocTosiTenbHasa paboTta cTygeHTa Npu NOArOTOBKE K 3K3aMeEHYy.

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

Ansa obnerdeHns npouecca yCBOEHWUSA NEKLUMOHHOrO MaTepmana B KOHLE KaXaon nekumm
cTygeHTaMm JaeTcs nepevyeHb TeOPEeTUYECKNX BOMPOCOB, KOTOPbIE AOMKHbI ObliTb MOArOTOBMEHDI
K npakTudeckomy 3aHAaTUo. Kpome TOro, npeanaraetca CaMOCTOATENbHO pewnTb psg
TeopeTnyecknx 3agau.

MeTogonornyeckme pekoMeHgaumMM Mo OpraHus3aumm CaMoCTOSATeNbHOW paboTbl
CTyOEeHTOB

MeTogonornyeckne pekoMeHgauum npu3BaHbl MOMOYb CTyAEHTaM OpraHu3oBaTb
CaMOCTOATENbHYIO paboTy Npu M3y4eHMM Kypca: C MaTepuanamum nekunmin m CeMMHaPCKUX
3aHATMI, nuTepaTypbl MO oOWwMM M crneumanbHbiM BonpocaM. CamocTtosTenbHass paboTta
CTygeHTa AOfMKHa onupaTtbCsl Ha COOPMUPOBAHHbLIE HaBbIKM U YMEHUs, NpuobpeTeHHble BO
Bpemsi 0bydyeHus B cpegHenm wkone. B BY3e cTyoeHT [oOmkeH NOBLICUTH YPOBEHb
camocTodaTenbHOCTU. CocTaBnsowen KOMNOHEHTON ero paboTbl AOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepaTtypon No TemMe 3aHATUIA, HY)XKHO AenaTb BbIMUCKN TEKCTa, COAepXKallero
XapaKTepPUCTUKY WM KOMMEHTapuUn yxe 3HakomMoro Bam wuctoyHuka. YMeHue paboTtatb C
nUTepaTypon O3HayaeT Hay4uTbCS OCMbICIIEHHO MONb30BaTbCA WUCTOYHMKaMW. [pexage 4vem
NPUCTYNNTb K OCBOEHWUIO HAYYHOW NUTEpaTypbl, PEKOMEHOYETCA YTEeHNEe y4eBOHUKOB N y4eBHbIX
nocobun.

MeToaunyeckme pekomeHaaummn No NOAroTOBKE K 9K3aMeEHY

Mpn nogrotoBke K 9K3aMeHy criegyeT B MOSIHOW Mepe WUCMONb30BaTh JEKLMOHHbLIN
MaTtepuan n akageMuyeckui Kypc y4ebHuka, pekoMeHLOBaHHOro npenogasartesieM.

15. lepeyeHb OCHOBHOM WU [AOMONHUTENIbLHOW nUTepaTypbl, PECypCcoOB WHTEpPHET,
HeoOXoaUMBIX OJNIA OCBOEHUSI ANCLUMUNIIUHBI (Crucok numepamypbl 0GhoPMISIEMCS 8 COOM8emcmauu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CK8o3Hasi Hymepauyusi 0515 cex 8ud08 UCMOYHUKOS)
a) OCHOBHag nuteparypa:
Ne n/n M CTOYHMK

1 MonunkaHoea, W. B. [OuckpeTHas maTemaTuka : yvyebHoe nocobwe / WN. B. lNonukaHoBa. —
BapHayn : AnTlT1Y, 2020. — 168 ¢. — ISBN 978-5-88210-968-3. — TeKCT : 3neKkTPOHHbIN // JlaHb
: ANEKTPOHHO-6nbnnoteyHasa cuctema. — URL.: https://e.lanbook.com/book/176480




2 Lesenes, 1O. . OuckpetHaa mateMaTtuka : y4ebHoe nocobue / HO. I. Leenes. — 4-e u3g.,
ctep. — CamHkr-lNeTepbypr : JNaHb, 2019. — 592 c. — ISBN 978-5-8114-4284-3. — TekKcT :

3NEKTPOHHBIN // JlaHb : 3NEKTPOHHO-6UbNMoTeyHas cucTtema. — URL:
https://e.lanbook.com/book/118616
3 Cyponnatos, C. B. fluckpetHas matematuka : y4ebHuk / C. B. Cygonnatos, E. B. OB4nHHMKOBA.

— 5-e n3g. — Hoesocubupck : HI'TY, 2016. — 280 c. — ISBN 978-5-7782-2820-7. — TekcT :
AINEKTPOHHbLIN // JlaHb : aneKkTpoHHO-6nbnmnoteyHas cnctema. — URL:
https://e.lanbook.com/book/118335

4 lNytoBa, C. I'. AnckpeTHan maTemaTuka U MatemaTtumyeckas rnorvka : ydebHoe nocobue / C. I
lN'ytoBa, E. C. KaraH. — KemepoBo : KemlY, 2019. — 285 ¢. — ISBN 978-5-8353-2550-4. —
TekcT : aneKkTpoHHbIN // J1laHb : anekTpoHHO-6ubnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/135218 (

Epycanumckuin, A. M. [uckpeTHas matemaTtvka. Teopust U MNpPakTUKym : y4ebHuk / A. M.
Epycanumckuin. — CaHkt-INeTepbypr : JlaHb, 2018. — 476 c. — ISBN 978-5-8114-2908-0. —
TeKkCT: 9NneKkTpoHHbIi//  JlaHb :  3NeKTpPOHHO-OMGNMoTevHass  cuctema. —  URL:
https://e.lanbook.com/book/106869

0) gononHUTeNbHasa nuTeparypa:

Ne n/n McTOYHUK

6 Manbues, W. A. uckpeTHas matematuka / . A. ManbueB. — 2-e usg. — CaHkr-lNeTepbypr :
Jlanb, 2011. — 304 c. — ISBN 978-5-8114-1010-1. — TeKkcCT: 9NeKTPOHHbIN // JlaHb :
3NEeKTPOHHO-0MbnnoteyHas cuctema. — URL: https://e.lanbook.com/book/638

7 KyBaickoBa, HO. E. Anroputmbl OUCKpPETHOW Martematuku : ydebHoe nocobue / HO. E.
KyBawnckoBa. — YnbsiHOBCK : YnlTY, 2017. — 99 c. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHBIN // Jlanb : 3ANEKTPOHHO-6UbNnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/165014

8 Lesenes, O. IM. MNpuknagHbie BONPOCHI AUCKPETHOW MatemaTukmn : ydebHoe nocobue / 1O. T1.
LeseneB. — CaHkT-lNeTepbypr : NlaHb, 2018. — 356 c. — ISBN 978-5-8114-2762-8. — TekcT :
3NEKTPOHHBIN // Jlanb : 3ANEKTPOHHO-6nbNuoTeyHas cuctema. — URL:

https://e.lanbook.com/book/101846

B) MH(pOpMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduLmnansHblie peCypCbl UHTEPHET)*:
Ne n/n Pecypc

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

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

11 3BC IOPAWT. Pexum goctyna: https://biblio-online.ru /

OneKkTpoHHO-6MbnNnoTeyHas cuctema «YHuBepcuteTckasa bubnuoteka online (goctyn
ocyuwiecTBnsgeTcsa no agpecy: https://biblioclub.ru/);

13 OnekTpoHHas 6ubnuoteka BIY https://www.lib.vsu.ru/

MaTtemaTtuyeckas norvka / MOTU — HMNOO.— Pexunm goctyna:

12

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

15 MaTemaTtnyeckas noruka. MNonutexHnyeckuii Barnag / Cr6ry — Coursera — Pexxum goctyna:
Matematuyeckas norvka. MonutexHuyeckuin Barnag | Coursera

16 MeToabl n anroputmbl Teopuu rpados / YHusepcutetr UTMO 3.— HINMOO.- Pexum goctyna:
https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToapl 1 cpeacTtea
OnckpeTHaa matemaTuka (MMU, DUNT)/ 1O.B. BoHgapeHko.— — O6pasoBaTenbHbIv nopTarn

17 «INeKTPOHHbIN YyHuBepcuteT BI'Y». — Pexum goctyna: Kype: Juckpernas marematuka (ITIMU,

DUUT) (vsu.ru)

16. MNepeyeHb y4eOHO-MeTOOUYECKOro obecrnevyeHus Ansi CamMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHUKU, MemoOu4YecKue yKa3aHusi 0 BbIMOSTHEHUIO
rpakmu4eckux (KOHMPOJIbHbIX), Kypcoabix pabom u dp.)

CamocToaTenbHasa pabota obyyatowierocsa [OSMKHA  BKMYATb  MNOLFOTOBKY K
NPaKTUYECKMM 3aHATMAM W MNOATOTOBKY K MPOMEXYTOYHOW aTtTtectaumn. [ns  3Toro
peKOMeHOYyeTCsl OCBOUTb TEOPETMYECKUI MaTepuarn, COOTBETCTBYHLUMX TEM, MO KOHCMNEKTam
NeKUnn 1 npeseHTaumMoHHOMY mMartepwuany, pasmewieHHomy Ha 30 pecypcax, nutepaTypy w3
NnpeacTaBfeHHOro HMXKe NepeyHs, MmaTepuanbl C TeMaTUYECKUX pecypcoB ceTn NHTepHerT.

Ne n/n McTouHnK
1 BenbmecoBa, C. C. MNpakTukym No gUCKpeTHOM MaTemaTtuke : y4ebHO-meToamyeckoe nocobue /



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

C. C. benbmecoBa. — HwxHun Hoeropog, : HHIY um. H. L. NNobayesckoro, 2018. — 34 ¢. —
TeKcT : aneKTPoHHbIN // JlaHb : aneKTpoHHO-6nbnmoTevHas cuctema. — URL:
https://e.lanbook.com/book/144611

KoxyxoB, C. ®. COopHMK 3agay no AWCKPETHOW MaTemaTtuke :
Koxyxos, . N. CoBepTkoB. — 2-e u3g., ctep. — CaHkT-lNeTtepbypr : JlaHb, 2018. — 324 c. —

y4yebHoe nocobue / C. O.

2 ISBN 978-5-8114-2588-4. — TeKkCT : 3NEKTPOHHbIN // JlaHb 3ANEKTPOHHO-OMBNMoTeYvHas
cuctema. — URL: https://e.lanbook.com/book/102606
MouceeHkoBa, T. B. [luckpeTHaa maTemaTuka B npumepax u 3agadax : ydebHoe nocobue / T. B.
3 MownceeHkoBa. — KpacHosipck : COY, 2018. — 132 c. — ISBN 978-5-7638-3967-8. — TekcT :

3NEKTPOHHbIN // JlaHb cucrtema. — URL:

: 3ANEKTPOHHO-6nbnunoTeyHas
https://e.lanbook.com/book/157583

17. WHdopMaLMOHHbIE TEeXHONOrnMu, ucnonb3yemble pAnNA peanu3auum y4eOGHOWM
ANCLUUNSINHBLI, BKNKOYasa nporpamMmmMmHoe obGecneyeHne U MHEPOPMaLMOHHO-CNpPaBO4HbIe
cuctembl (Npu HeO6XOAMMOCTH)

NHopMaLMOHHbIE TEXHOMOMMN AN peanu3aumm y4ebHon ANCUMNINHBI:

- TEXHOMOMMN CUHXPOHHOIO M aCUHXPOHHOIO B3aMMOAENCTBUSA CTYAEHTOB M NpenogasaTens
nocpeacTBoM cry>6 (CepBMCOB) MO NEPECHISIKE U NOMYyYEHNIO SNEKTPOHHbIX COOBLLEHMI, B TOM
4yucne, no cetn IHTepHeT;

- CepPBUC ANEKTPOHHOW NOYThI A1 onepaTUBHOW CBA3M NpenodaBaTesisa U CTYAEHTOB.

MporpammHoe obecnevyeHue:

OC Windows 8 (10), nHtepHeT-6pay3ep (Chrome, Angekc.Bpayaep, Mozilla Firefox), O Adobe
Reader, nakeT cTaHgapTHbIX OPUCHBIX NPUNOXEHUA Ans paboTbl C AOKYyMeHTamu, Tabnuuamm
(MS Office, MonOduc, LibreOffice), Free Pascal (cBobogHoe n/vnun 6ecnnaTtHoe 10), Microsoft
Visual Studio Community Edition (cBo6ogHoe n/vnun 6ecnnatHoe M0).

18. MaTepMaano-TeXHquCKoe obecneyeHne AUCLMUNIUHLI:

Ayantopus AomkHa ObiTb  obopygoBaHa: yvyebHaa wmebenb, komnbkoTep  (HOYTOYK),
MynbTUMeaunHoe obopyaoBaHue (NPOEKTOp, 3KpaH, CpeacTBa 3BYKOBOCMPOWU3BEOEHUS),
ponyckaeTcsa nepeHocHoe obopygoBaHue.

Ana camoctosaTenbHon paboTbl HEOOXOAWMbI  KOMMbIOTEPHbIE  KIacChbl, MOMELLEHMS,

OCHalleHHble KOMIMboTEPpaMn C OOCTYNOM K CETU MHTepHeT.

19. OueHo4Hble cpeacTBa Ans nposeneHusA TeKymeﬁ n npome)KyTquoﬁ aTtTecTtaumm

MopaaokK OLEHKN 0CBOeHMS oBydatowmnmmcsa y4ebHoro matepuana onpeaenseTcs
coaepkaHUeM crieayoLmx pa3aenos AUCLUUNIUHBIL:

HavmeHoBaHue WHankaTop(bl)
,-Il\;gn pasgena aucumninHbl KO“&';?;)GH AOCTMXEHUA OueHouHele cpeacTea
(mogyns) 4 KOMMNEeTeHL MM
MpegmeT, nctopus u
nepcrneKkTMBbl PasBUTUS
1 MCKDETHOM OrnkK-1 OrK-1.3 Onpoc
MaTeMaTuKu
OnemeHTbl TEOpUM
2. | KOHEYHBbIX MHOXECTB U OlnK-1 OI‘IK-ll.lé OfK- KoHTponbHas paboTa 1
OTHOLWIEHMUN ’
OlK-1.1, OMNK-
3 KomBuHaTopuKa OrlK-1 13 KoHTponbHas paboTa 1
4 | Anrebpa OrlK-1 OrK-1.1, OIK- KoHTponbHas paboTa 2




HanmeHoBaHue WHankaTop(bl)
rll\ﬁ pasgena AMCLMNIMHbI Ko“&';?;?” [OCTXEHMS OuerouHbie cpeacTsa
(mopgyns) 4 KOMNeTeHummn
BblCKasblBaHWA. Bynesbl 13
YyHKUMUN
5 | Jloka npeaukaros OlK-1 OI'IK-ll.lé OfK- KoHTponbHas pa6oTa 3
6 2;;“33:;‘28 Teopm OnkK-1 OHK'll'ls; OrIK- KoHTponbHas pabota 3
Teopus rpacos OlMK-1.1, OMNK- KoHTponbHas paborta 4,
7 OriK-1 )
1.3 [MpaKTUKO-OPMEHTMPOBAaHHbIE 3aaHus.
MpomexyTouHas aTTecTaums ﬂenpequb BONpOCoOB1, I'IeEI)e?]eHb BOMpPOCOB 2
dropma KOHTpOrs — 3k3ameH (1 ceMm), ak3ameH (2 cem) paKT”quK“e;SE'::;;' 5 pakTuteckne

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeTOAMYECKUe MaTepuanbl, onpeaensroLwue
npoueaypbl OueHUBaHUsA

20.1 TeKywWMN KOHTPOJSb yCNeBaemMocTu

KOHTpOJ'Ib ycneBaemMoCTu no agncunniimHe ocylecTBiideTcd C NOMOLLbHO crneayrwmnx
OLEHOYHbIX CpeacTB.

- lomalwHne 3aganHus;

- [MpakTnKo-opueHTMPOBaHHbIE 3aaHNS;
- KoHTponbHble paboThl;

- YCTHbIN onpoc.

KoHTponbHbIe paboTbl

KoHTponbHas paboTta Ne 1 (TunoBon BapunaHT)

Ne1. [Hokaxute: AcBUK < A\BcK

Ne2. Kakumun cBonictBamu (pedfiekCMBHOCTb, CUMMETPUYHOCTb, TPaH3UTUBHOCTD,
aHTUCUMMETPUYHOCTL) obragaeT OMHapHOe OTHOWeHne p (OOBACHUTL), a KakMMWU He

obnapaet (npuBectn KOHTpnpumepbl)?. MOXHO NM p OTHEeCTU K cneuuanbHbiM OUMHAPHbBIM
OTHOLLEHUAM (OTHOLLEHUSIM 3KBUBASIEHTHOCTH, Nopsiaka)?

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 3HaT aHIMUNCKUNA, 6 — HEMELUKNI, 7 — ppaHLy3CKMW. 4 3HAKOT aHIMUUCKUN U HEMELKUI, 3 —
HeMeuKnin 1 paHuyscknn, 2 — dpaHuy3ckui n adrnnnckmi. OQWH YenoBek 3HaeT Bce Tpwu
a3blka. Ckonbko yenosek paboTaeT B otaene? CKONbKO 3HAKOT TONTbKO HEMELIKUIA?

Ne4. Ckonbkummn cnocobamm MoxHO pas3butb 30 paboumx Ha 3 Gpuragbl no 10 yenosek?
Ha 10 rpynn no 3 yenoBeka B Kagon? (NOpsAoOK BHYTPW rpynn U NOPSiAOK caMuX rpynn He
BaXKeH).

Ne5. Y mambl m s6nok v n rpyw. Kaxagblh geHb B TevyeHne (m-+ri) gHen nogapsia oHa
BblAaaeT cbiHy No 1 ppykTy. CKONbKMMK cnocobammn aTo MOXKeT BbITb caenaHo? (ppyKTbl O4HOro
BMAA CYNTAIOTCHA OQUHAKOBbLIMM)

Ne6. Ckonbko KoMBGUHaLMI MOXHO COCTaBUTb U3 ByKB CrnoBa «kapukaTypa», €Criv rnacHble
OyKBbI HE OOIMKHbI UATU Noapsa?

KoHTponbHas pabota Ne 1 paccuntaHa Ha 2 akageMmnyeckux yaca.



[nsa oueHuBaHus pe3ynbTaToB pa6OTbI ncnonblyeTcA 4-6annbHasn wWana: «OTINYHOY,
«XOpoLwo», «kyaoBneTBOPUTESIbHO», «HEYOOBJIETBOPUTESIbHO».
CooTHoLWeHne nokasaTeneun, Kputepumes U WKalbl OLeHnBaHNA pe3yribTaToB O6y'-IeHl/lF|.

Kputepun oueHmBaHus LLikana oueHok
O6y4arowmmncsa BepHO peLunn He MeHee 5 3agaHun. Ominu4Ho
BepHo pelleHo 4 3agaHus. Xopowo
BepHo peweHo 3 3agaHus. Ydoenemeopu-
meJsibHO
BepHo pelueHo meHee 3 3agaHun Heydoenemsopu-
meJsibHO

KoHTponbHas paboTta Ne 2 (TunoBou BapuaHT)
fi=(xvy)>(yz&x), fh,=xyvz, fz=X->12)->(y—>X).
Ne1. [ns fl noctponte CAOH®, CKH®, MK gBymsa cnocobamu (C nomouibio Tabnuvubl

WUCTUHHOCTM M C NOMOLLbIO PaBHOCUITbHLIX Npeobpa3oBaHUn).
Ne2. Onpegenntb, Kakum Kraccam OyneBbiX (OYHKUUIN MpuHaOnexuT fl, a KakmMm He

npuHagnexuT (oTeeTbl 0bocHoBaTL).
Ne3. [MpoBepuTb, ABMAETCA NW MOMHON cuctema pyHKkunn F = {fl, fs, f3}. Ecnu ga, o

HanTU ee 6asuc.
Ne 4. No nogo3peHuto B COBEPLUEHHOM MpecTynneHun 3agepxanu bpayHa, [xoHa n CmuTta.
OAvH 13 HUX ObIN yBaXxaeMblM B ropoe CTapuKoM, ApYron Obis1 Marion3BeCTHbIM YUHOBHUKOM,
TpeTUn — W3BECTHbIM MOLUEHHUKOM. B npouecce cneactBusa CTapuk roBopusi npasgy,
MOLLUEHHWK fran, a TpeTui 3agepXaHHbl B OQHOM Cllyydae roBopun npasay, a B ApYromMm — fioXb.
BoT, 4TO OHU yTBEpPXOANN:

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

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

Cmut: «A He BuHOBaT. BuHoBEH BpayH».

Onpepgenvte nms ctapmka, MOLIEHHMKA U YUHOBHMKA U KTO U3 HUX BUHOBAT, €CN U3BECTHO,
YTO NPECTYMNHUK OAVH.

Vka3zanue: b — Bunosat bpayn, /Il — BunoBar [[xon, C — BuHOBaT CMUT.

KoHTponbHasa pabota Ne 2 paccuntaHa Ha 2 akageMuUdecKkux yaca.

[nsa oueHvBaHWs pe3ynbTaToB paboTbl Mcnonb3dyeTcsa 4-6annbHas wana: «OTIIMYHO», «XOPOLLOY,
«y[0BNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLlleHVe nokasaTenemn, KpUTEPMEB W LLKarbl OLLEHNBAHMSA pe3ynbTaToB 00yYeHns.

Kputepuu oueHmsaHus LLikana oueHok

BepHo pelueHbl 4 3agaHus unu gonylieHa apupmeTmyeckas owmnbka B Omnuy4Ho
OZHOM 13 3aj@aHUI NPU BEPHOM PELLEHUN OCTarbHbIX

BepHo pelleHo 3 3agaHus. Xopouwio
BepHo pelueHo 2 3agaHug. Ydoesnemeopu-
meJsibHO

PeweHve He ygoBneTBOpSeT HU OOHOMY W3 MepeyucneHHbix | Heydosnemesopu-
KpuTepues. mersbHO




KoHTponbHas pabota Ne 3 (TunoBow BapuaHrT)

Ha R2 3agaH npegukat P(X,y)=(ly|>2) > (y> X2).
Ne1. M3o06pasnTb Ha gekapTOBOM NIIOCKOCTM 06nacTb UCTUHHOCTU NpeankaTa.
Ne2. PaccmoTpets npegukatel VX P(X,y), Vy P(X,y), 3x P(x,y), 3y P(x,y).
1) onpeaenuTb, OT Kaknx NepeMeHHbIX OHN 3aBUCKT;
2) BbIMMCNUTb 3HAYEHNA 3TUX NpeauKaToB AN 2-3 pasfNYHbIX 3HAaYEeHUN
nepeMeHHbIX;
3) K KakMM Knaccam npegukaToB MX MOXXHO OTHECTU?
Ne3. Bblunciutb 3HaueHus VX Ay P(Xx,y), Vy Ix P(x,y), Ix vy P(x,y),

Ay VX P(X,y), VX VY P(X,y). OTBeTbl 06BbSACHUTD.
Ne4. Kakas dpyHKumns nonyyaetcs n3 g(x)u h(x,y,z) ¢ NOMOLLbIO CXeMbl MPUMUTUBHOM
pekypcumn, ecrim g(x)=x, h(x,y,z)=z2 ?

Ne 5.3anucaTtb nporpammy (C KOMMEHTapusiMn) MaLuvHbl ToiopuHra B andasute A={x, vy,
z, 1}, KOTOpas B MICXOAHOM CIIOBE BTOPOE BXOXAEHUE «XZ» 3aMEHSET Ha «yX»

KoHTpornbHas pabota Ne 3 paccuntaHa Ha 2 akageMndeckmx 4Yaca.

[ns oueHuBaHusa pesynbTaTtoB paboTbl uMcnonb3dyetca 4-6annbHasd wana: «OTSIMYHOY,
«XOPOLLOY, «yOOBNETBOPUTESTbHOY, KHEYAOBIIETBOPUTENBHOY.
CooTHoLeHWe nokasaTenen, KpUTepues U LWKanbl OLEHMBaHUS pe3ynbTaToB 0byyYeHus.

Kputepun oueHnBaHus Lkana oueHok

O6yyaowmnca BepHO pewunn He MeHee 4 3agaHuiA, a B OOHOM U3 Omnu4Ho
3afaHun gonylleHa apudmeTnyeckas owmodka.

BepHo pelleHo 4 3agaHus. Xopouwo

BepHo pewleHo 3 3agaHus. Ydoenemeopu-
meJsibHO

BepHo pelueHo meHee 3 3agaHun Heydoenemesopu-
meJsibHO

KoHTponbHas pabota Ne 4 (TunoBon BapnaHT)
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1. faubl rpadbl Gy 1 G,. Hangute G, UG,, G; NGy, G xG,.
2. OnpegenuTb XpoMaTUYECKOE YNCI0, YNCO BHELLHEN N BHYTPEHHEN YCTOMYMBOCTW.
3. Onsa rpadpa G; onpenenvTtb KpaTyaulimim NyTb OT NEPBOW A0 nocrneaHen BepLUnHbI

4. Ha rpacbe G, onpeaennutb MakcMmarnbHbIA NOTOK

KoHTponbHasa pabota Ne 4 paccumtaHa Ha 2 akageMudecknx yaca.

[ns oueHmBaHuA pesynbTaTtoB paboThl Mcnonb3yetcs 4-6annbHas wana: «OTIIMYHOY», KXOPOLUOY,
«yOOBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoLleHre nokasaTenen, KPUTEPUEB W LLKAsbl OLLEHNBAHUSA pe3ynbTaToB 00y4eHus.

KpVITepI/II/I oueHnBaHuda LLikana oueHok

OGyuatoLmiica BEpHO peLunn He MeHee 4 3aaaHuiA, Npu 3TOM B OOHOM OmnuyHo
13 3agaHuii gonyweHa apudgpmeTuyeckas olmbka.

BepHo pelleHo 3 3agaHusi. Xopowo

BepHo pelueHo 2 3agaHus. Ydoenemsopu-
mersbHO

BepHo pelueHo meHee 2 3agaHun Heydoenemesopu-
mersbHO

MpakTuKo-opMeHTUpPOBaHHbIe 3afaHuUsA

1. lMNMocTpouTb ceTeBOM rpadouK.
2. Hantn npogomKkuTenbHOCTb BbINOMHEHNSA KOMMSiekca paboT.
3. HanTtn BpemMeHHble xapakTepucTnkm codbiTun 1 pabor.

YcnoBue 3agaun.

Cpoenatb aepeBsAHHbIN AWMK (paboTy BbINONHAET OAMH YenoBek). PasamecTntb AOCKU B
COOTBETCTBUM C pa3mepamu swmka (15 MuH.), paspesaTtb JOCKU (12 MWH.), CKNenTb YacTu
awmka (40 MyH.), NpMbUTb K KPbILWKE AWwmKa netnm (8 MuH.), nogoXxaaTb, Noka ALWMK BbICOXHET,
1 BblTepeTb ero (15 MUH.), NeTNn C KPbILKOW NPUOUTL K ALWKUKY (8 MUH.)

Pabota paccuumtaHa Ha 1 akagemuyeckuid  Yac. [nsi OuUEHVBaHUSI pes3ynbTaToB 0b0yyYeHus
ncnonbayeTcs 2-6annbHas Wwana: «3a4TeHoy, «He 3a4TEHO.

CooTHoLLEHMe nokasaTenem, KpMTEPUEB U LLKasbl OLLEeHUBAHWUSA Pe3yrbTaToB 00yYeHus.

Kputepumn oueHnBaHus Lkana oueHok
BepHO BbINOMNHEHDbI 2 3agaHus. 3a4meHo
BepHo BbINONHEHO MeHee 2 3afaHuM. He 3aumeHo

20.2 NMpomexyToyHas aTTrecTaums

MpomexxyToyHasa aTTecTauus no AUCUUNNnHe (3k3aMeH) OCYyLLLECTBNSETCS C MOMOLLbIO
crieaytoLwmx OLEHOYHbIX CPEACTB:

TeOpeTM‘-IeCKMe BOMNPOCHI, NpakTu4eckne 3agaHunA.



KOHTponbHO-n3MepuTenbHble MaTepuanbl 3K3aMeHa BKo4alT B cebsi TeopeTuyeckue
BOMPOCHI, NO3BOMISIOLLME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWIA M MpaKTUYeckue) 3agaHus,
NO3BONSALWMNE OLEHUTb CTENEHb CAHOPMUPOBAHHOCTU YMEHUIA U HABBIKOB.

[na oueHnBaHMA pe3ynbTatoB OOY4YEeHUA Ha 3K3aMeHe  MUCMONb3ylTCA crnegyowme
nokasarenu:
1) 3HaHne y4ebHOro matepuana u BnageHue NOHATUNHBIM annapaTom TEOPUU aHANUTUYECKOM
reoMeTpun n IMHENHON anredpbl;
2) ymMeHue pellatb CTaHAapTHbIE 3a4a4y aHanUTUYEeCKON reoMeTpun n IMHeNHon anrebpsl;
3) BnageHwe HaBblkaMM CUCTEMHOrO aHanu3a npobrieMbl M MPUMEHEHUS  MeToOOB
aHanuMTU4YecKon reomMeTpum Wu nuMHenHon anrebpbl NpyM peleHun 3adady B PasfiMyHbIX
npuknagHblx obnacrax;
5) BnageHve HaBblkaMy UCMONb30BaHUS MHCTPYMEHTOB aHanNUTU4EeCKON reoMeTpun U NMIMHENHON
anrebpbl 4n8 peLleHnss NPakTUKO-OPUEHTUPOBAHHbIX 3aavy.

lNMepevyeHb BONPOCOB K 3K3aMeHy 1

.  JnemMeHTbl TEOPUN MHOXECTB

1. OnwucaHue MHoxectBa no KaHtopy. OTHOWeEHWE NPUHAANEXHOCTU, BKITHOYEHUS.
PaBeHCTBO MHOXeECTB.

2. Cnocobbl 3agaHnUsa MHOXECTB.

3. Onepaumn Hag MHoxecTBamu. Kpyrn Onnepa. CsoKncTBa onepauun Hag
MHOXecTBamMmu. (OQHO M3 HUX YMETb JOKa3biBaTb).

4. T[lpsmoe npousBegeHne MHOXecTB. MOLWHOCTb NPAMOro NpPou3BedeHNa KOHEYHbIX
MHOXECTB.

5. OTHoweHus. Cnocobbl 3agaHns oTHOLWEHUI. [1pumepsl.

6. Onepauuun Hag OTHOLLUEHUSMM.

7. CsonctBa OMHapHbIX OTHOWEHUW. (YMEeTb CTPOUTb OTHOLWIEHUA C 3afaHHbIMU
CBOMCTBaMM).

8. OTHowWeHne 3KBMBaNEeHTHOCTU, pa3bueHne MHOXecTBa Ha knaccel. CBA3b Mexay
HUMMN.

9. OTHoweHne nopsigka. YacTMYHO W JIMHEWHO YNOpPSOOYEHHblE  MHOXEeCTBa.
Hvarpamma Xacce.

10. PyHKUMOHAbHbIE OTHOLLEHUS U OTOBpakeHnss MHOXeCTB. CBOMCTBA OTOBPaXXeHWUN.
MoLLHOCTb MHOXeCTBa.

11. byneaH KOHeYHOro MHOXecTBa. MowHOCTL ByneaHa.

12. PenaunoHHasa moaenb gaHHbIX.

[I. OnemeHTbl KOMBMHATOPUKK

1. OcHoBHble npaBuna KOMOUHATOPWMKK: MpaBuna Cymbl U MpaBunia NpousBeaAeHUs
AN OBYX U NPOM3BOSIBHOIO Ynucna obbekToB.

2. TloHaTue r-BoibOpkM (ynopsigoyeHHasi, HeynopsgodeHHas, ¢ NnoBTopeHnamu n 6es
NMOBTOPEHUN).

3. PasmelueHune C noBTopeHuMsiMn U1 6e3 noBTOpeHun. [lepecTaHOBKM.
[okaszaTenbCTBO COOTBETCTBYHOLLMX POPMYII.

4. CoyeTaHus c noBTOpeHUAMU 1 6e3 NOBTOpeHUI (C JOKa3aTeNbCTBOM).

5. [lepecTaHOBKM C MOBTOPEHUSIMUA.

6. Caoncrtea coyeTaHunin. BuiHom HetoToHa.

7. ®opmyna BKIMHOYEHUN N UCKITHOYEHWIA.

8. PekyppeHTHble cooTHOoLweHUA. Nopagok COOTHOWEHUSA. JIMHeNHble peKkyppeHTHble
cooTHoweHusA || nopsaka.

9. CeonictBa pewenun JIPC(Il) (nMHenHas koMOBUHauua OBYX pelleHun sBnsieTcs
peLLueHneM).



10. O6wee pewenne JIPC (Il). Teopema 06 obwem pewenun JIPC (lI) B cny4ae
NPOCTbIX KOPHEN XapaKTePUCTUYECKOTO YPaBHEHMS.

11. Teopema 06 obwem peweHnn JIPC (Il) B cnyyae KpaTHbIX KOpHEN
XapaKTEPUCTUYECKOrO YpaBHEHWS.

12. YpaBHeHne PuboHa44mn n ero peLueHue.

lll. OnemeHTbl MaTtemaTn4eckomn fOrmKku

1. TloHATue BbiCKasbiBaHWUA. Jlormyeckme 3HayeHus BbiCcKasblBaHuW. Onepauuu Hap
BbICKa3blBaHUSIMW (OTpULAHUE, KOHBIOHKUMUA, OAU3BIOHKLUMS, UMMAMKaUMS, SKBUBaneHuus,
ctpenka MNMupca, wtpux Weddepa, cnoxeHne no moaysno Aga).

2. [lponosuunoHanbHas dopmyna. KoHkpeTusauus dopmynsl. Teopema o
Norm4ecKkoM 3Ha4yeHUM COCTaBHOIO BblCKa3blBaHMSI.

3. Knaccudukaumss dopmyn anredpbl BbiCKasbiBaHUA (BbIMNOMHUMbIE, TaBTOSOMM,
ONPOBEPXUMbIE, TOXAECTBEHHO JOXHble). TeopeMbl 06 OCHOBHbIX TaBTOMOMMsX
(DokasaTenbLCTBO OAHOM 13 POPMYIT KaXXO0N TeopeEMbI).

4. TloHATME paBHOCUNbHBIX opmyn. Teopembl O HEOOXOAUMBIX W [OCTaTOYHbIX
YCIOBUSIX PaBHOCUIBHOCTU 2 oopMyn (C AoKa3aTeNbCTBOM).

5. OcHoOBHble paBHOCUNBHOCTM anrebpbl BbIiCKasblBaHUA (QOKa3-BO OOHOWN U3
dopmyn).

6. Jlornyeckoe cnencrtene dopmyn. Teopema 0O HeobxoguMMOM W OOCTaTOYHOM
yCnoBun norn4eckoro cnencteus. MNpasuna normyecknx yMo3aknioveHun.

7. bynesbl dyHkumn. Criocobbl 3agaHua Oynesbix dyHKUuK. [Mpumepbl. Yucno
ByneBbIX QYHKUNA OT N NepeMEHHbIX. PaBHble GyHKUMN.

8. [BoncTBeHHble yHKUMN. [TpUHUMN 4BONCTBEHHOCTM.

9. OnemeHTapHas OM3blOHKUMA. [U3bIOHKTMBHAA HopManbHas dopma. Teopema o
npencrasneHun gyHkumn B suge COH®. NMpumepsl.

10. OnemeHTapHasa KOHbOHKUMSA. KOHBIOHKTMBHAA HopmanbHasi dopma. Teopema o
npeacrasneHumn dyneson gyHkumn B Buge CKH®. MNpumepsl.

11. OnpepeneHuve 3ambikaHns. CBonCTBa 3aMblkaHWA.3aMKHYTble kraccebl. Knaccsl T1
nTO.

12. Knacc S camMogBOMCTBEHHbIX YHKUMA. MoWHOCTE MHOXecTBa S, femma o
3aMKHYTOCTWU. Teopema O HecaMO4BOMCTBEHHOM (PYHKLINN.

13. Knacc M MOHOTOHHbIX QOYHKUMA. 3aMKHYTOCTb Knacca. TeopemMa 0 HEMOHOTOHHOM
dYHKUMN.

14. Knacc L nuHenHbIX dyHKuMn. MowHOCTb knacca. 3aMKHYTOCTb. Teopema o
HENMMHENHON OYHKLNMN.

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

16. Teopema o0 (hyHKUMOHaNbLHOM NoNHoTe (Teopema llocTta).

17. MNpumeHeHne 6yneBbIX PYHKLMIA K peNenHO-KOHTAKTHbIM CXeMam.

MpuMepHbIN NepevYeHb NPAKTUYECKMX 3agaHnn-1

1. [JaHo MHOXECTBO A= {1,2,3,4,5,6,7,8,9}. AsnseTca nm OTHOLLEHMEe
L= {(X, y) e Ax A|X derumcs na y} OTHOLLIEHMEM  Y4aCTUYHOTO nopsigka?

JlnHenHoro nopsgka? B cnydae nonoXxutenbHOro oOTBeTa MNOCTOWMTE Auarpammy
Xacce. MocTponTte maTpuLy CMEXHOCTU OTHOLLEHUS.

2. [nsa cnepytoweii 6yneBoit coyHKumm Haiigute CKH® cbopmy: f(x,y,z) =(>_< - Z)/\ y.
a. MocTonte Tabnuuy MCTUHHOCTY ABONCTBEHHOM K T doyHKLMM.
3. [OaHbl koHe4yHble MHoxectBa A u C, rge W =7, ‘C‘ =6. Haigute MoLLHOCTb

mHoxectsa B(A)x B(C), rae B(A), B(C) - 6yneaHbl cooTBETCTBYIOLIMX MHOXECTB.
a. MocTpointe B(A)x B(C), ecrm A= {1, 2}, C= {*@}



4. HanTtu pewleHne NMMHENHOro peKyppeHTHOro COOTHOLLEHUS BTOPOro nopsiaka:
f(n+2)=4f(n+1)-3f(n), rae f(1)=2, f(2)=3.

5. [llpmBegute npumep dopmyrbl, coaepXallen He MeHee Tpex nepeMeHHbIX U Tpex
nornyecknx ceasok. lNpuBeante ee nobyo KoHKpeTudauumo. [locTtponte Tabnuuy
WUCTUHHOCTU aAnsa dpopMysbl. Onpegennte NorMyeckon sHavyeHme KOHKpeTmM3aunn.

KWM BkrnitoyaeT B cebsa 2 TeopeTnyecknx Bonpoca un 2 npaktudeckmnx saganmna. OguH
13 BONPOCOB COAEPXKNUT TEOPEMY C IoKa3aTeNbCTBOM
[Ana oueHnBaHMs pe3ynbTaToB OOy4YeHWs Ha ak3ameHe ucnonb3yeTcs 4-6annbHas
lwana: «OTANYHOY», «XOPOLLUOY», «yOOBNETBOPUTENBHOY, KHEYA0BETBOPUTENBHOY.
CooTHoLLEeHNe nokasaTenen, KpUTEPMEB U LIKanbl OLEeHMBAHNSA pe3yribTaToB 06y4eHus.

KpVITepVIVI oueHunBaHuA LLkana oueHok

OTNMYHOE BradeHWe Teopuei U pellueHne 3aaad He HMKE XOpOoLero OmnuyHo
YPOBHSI; UMW OTNINYHOE peLLEeHVe 3aaad U BnageHue Teopuen He Hke
XOPOLLEro YPOBHS

BriafleHVe Teopueil He HUXKE XOPOLLEro YPOBHSI U pelleHne 3agay He Xopowo
HUXEe YOOBNETBOPUTENBHOMO YPOBHS; UK BNafeHne Teopuei He HUxXe
YOOBNETBOPUTENIbHOTO YPOBHS M pelleHVe 3afad He HUKEe XOpOoLUero

YPOBHS
yOOBNETBOPUTENIbHOE BrafeHWe Teopueil W yOOBMEeTBOpUTENbHOE Ydoenemsopu-
pelleHve 3agay mernbHo
HeyLoBIeTBOpUTENbHOE BnageHue Teopuen; wnn | Heydoenemesopu-
HeyL4OoBMNeTBOpUTENLHOE pelleHre 3agay mernbHo

B crnyyae cnopHbIx OLieHOK oLeHKa OKpyrnsieTcst B 60MblUy CTOPOHY, ecnn cpeaHuin 6ann no
KOHTPOIbHbIM paboTam Bbille CMOPHONM OLEHKN M B MEHbLLYIO, ECITN HUXKE.

lNMepeyeHb BONPOCOB K 3K3aMeHY 2
Jloruka NMpEeAuKaToB

1. ToHatne npegukata. Knaccudumkaumnsa npegmkaTos.

2. ToHATME KBaHTOPOB OOLHOCTM U CyLeCcTBOBaHNS ANA 04HOMECTHOro npeaunkara. Ceoncrtea
ornepaunn B3ATUA KBAHTOPOB OAHOMECTHbIX NPeAnKaToB.

3. KBaHTOpbI N-MECTHbIX NPeanKaToB.

4. dopmynbl NOrMKN NpeaukaToB (onpeaenenne, NnpuMepsbl, 3aMKHYTble, OTKPbITble (OOPMYIbl,
TaBTOSIOMMK, BbINOSTHUMAS, TOXAECTBEHHO UCTUHHAaSA (NoXHas) dopmyna).

5. PaBHocunbHble hopMynbl. OCHOBHbIE paBHOCUBHOCTM DOPMYI JIOMMKN NPEeAnKaToB.

6. lNpuBegeHHasa dopma aAnsa dopmyn norvku npeaukatoB. Teopema O CyLleCTBOBaHUM
npuBegeHHoOn hopMbl.

7. lNpepBapeHHas HopmanbHas dopma. Teopema O CylWeCcTBOBaHUM nNpeaBapeHHON
HOpMarnbHON OOPMBbI.

AnemeHTbI Teopuu anropuTmMoB

1. MawwuHa TetopuHra. MoHsTre, npuHumnn paboTel, NpUMepbI.

2. Bbluucnumble no  ThOPUHTY  YyHKUUK. BblumncnMmocTe No  ThlOpUHIY  HOMb-COYHKLUNMK,
crefoBaHus, NPOeKTUpoBaHUS (Bbibopa NepeMeHHbIX).

3. Komnosuuyusa mawvH TeropuHra.

4. PekypcuBHble dyHKumM. Onepatopbl NOCTPOEHUS PEKYPCUBHBIX (PYHKLMI (Cynepno3uums,
NPUMUTUBHAS pekypcus, B3ATUA p-onepatopa). [lpuMUTMBHO, YacTuyHO U obule-
peKypcuBHble (PyHKUMWN. Teopema 0 paBHOCUITLHOCTU KITaCCOB BbIYUCIUMBIX MO THIOPUHIY U
YaCTUYHO PEKYPCUBHBLIX PYHKUUN (6e3 AOoK-Ba).

5. AnropuyTMmuyecku Hepaspelmmble Npobnems..



CoNoOGO~WNE

AnemeHTbI Teopum rpacos
OCHOBHbIE NOHATUA U onNpeaeneHus.
Cnocobbl 3agaHus rpados.
Mogrpadbl. Onepauun Hag rpacamu.
lMoHATMe B3BeLeHHoro rpadpa. Npumepsl.
MoHATHe maplipyTa, uenu, umkna.
KomnoHeHTa cBasHocTU. CBA3HLIN rpad.
MeTpudeckue xapakTepuctukm rpada.
3apava o kpaTyanwem nytu. Anroputm [enkcTpbl (06Lwmin cmbich)
XpomaTtunyeckoe 4ncrno rpada. Heobxoaumble n 4OCTaTOYHbIE YCIIOBUSA BUXPOMATUYHOCTH.

10.Yucna BHYTPEHHEN U BHELLHEN YCTOMYMBOCTU. AQpo rpada.
11.TpaHcropTHasa ceTb. 3agada O MakCuManbHOM noToke. Paspes, MUHMMarbHbIN paspes.

Teopema 0 CBA3M MakCMMarnbHOro NoToka U MMHMManbHoro paspesa (Popaa-dankepcoHa).

MpumepHbIN NepeyYeHb NPakTUYeCKNX 3afaHnn-2

1. W3 cnegywwmx npeavkaTtoB C MOMOLLbO KBAHTOPOB MOCTPOMTE BCEBO3MOXHbIE
BbICKa3blBaHWSA 1 ONpeaennTe, Kakne U3 HUX UCTUHHbI, a Kakmne NoXHbI (x € R):

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

2) X2+y2=16.

2. Hawntn mMHOXecTBa MCTUHHOCTMU cnegywowmx npegukaTtos, 3aaHHbIX HaO YKa3aHHbIMU
MHOXeCTBaMu:

2 2 .
1) X1+X2=0’ Ml:M2:R1
2) |x,1+x,>12, M,={-248}; M, = 10,7911}

3. KakuMm ycrnoBusiM yOBMeTBOPSIIOT MHOXECTBA WCTUHHOCTA OfHOMECTHbIX NPeauKaToB
P(x) n Q(x), 3amaHHbIX Ha MHOXecTBe M, ecrnu:

1) KOHBIOHKLMS UX TOXAECTBEHHO UCTUHHA;

2) KOHBIOHKLMS UX TOXKAECTBEHHO NOXKHA;

3) KOHBIOHKLMA MPEeBpaLLaeTCs B UCTUHHOE BbiCKa3biBaHME NPW MOACTaHOBKe Mo6oro n3
aNeMeHTOB MHOXecTBa [, UCTUHHOCTU Npeaukata P(x) 1 TONbKO Takmx areMeHTOB.

4. KakuMm ycrioBusiIM yOBNETBOPSIOT MHOXECTBA WCTUHHOCTU OAHOMECTHBLIX MpeauKaToB
P(x) 1 Q(x), 3a@aHHbIX Ha MHOXecTBe M, ecru:

1) AN3BIOHKLMSA X TOXXAECTBEHHO UCTMHHA;

2) AN3BIOHKLMS MX TOXKOECTBEHHO FOXHa;

3) AM3BIOHKUMSA npeBpallaeTcsl B NOXHOE BblCKa3biBaHWE MNpu NoAcTaHoBKe NbOoro m3
9NeMEeHTOB MHOXeCTBa |, MCTUHHOCTU NpeaukaTa P(x) N TONBbKO TaKUX 3NEMEHTOB.

5. PeanusoBaTb Ha MawwnHe TbiopuHra anropntM BbIYNUCIEHNSA (PYHKLUM (p(n): n+4.

6. PeanusoBaTb Ha MawnHe TbOpUHra anropuTMm BblYUCAEHNSA (PYHKLUK
7. MNocTpontb MawmnHy TeOpUHra AN Bbl4UCIEHUA DYHKLUN

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

KWM BkniovaeT B ceba 2 TeopeTudeckmnx Bonpoca u 2 npaktnieckmx 3agadvs. OaunH ns

BOMPOCOB COOEPXKNT TeOpeEMY C NOKa3aTesibCTBOM



[na oueHnBaHus pe3ynbTaToB o6yqu|/|ﬂ Ha 3K3aMeHe uncnonb3yeTcHd 4-6annbHaga wana:
«OTIIMYHO», «XOPOLIO», «yOaOBIE€TBOPUTESIBHO», KHEYAOBJIETBOPUTESIBHOY.
CooTHoLWeHMe nokasaTeneun, Kputepues u LWKarbl OUeHBaHNA pe3yrnbTaToB o6yqu|/|;|.

Kputepun oueHmBaHus LLikana oueHok

OTNUYHOE BradeHne Teopuein U pelleHne 3aaad He HUKEe XOpOoLLEero OmnuyHo
YPOBHS; UMN OTNINYHOE peLleHre 3aaay U BnageHne Teopuen He Hke
XOPOLLEro YPOBHS

BriafeHve Teopuei He HUKE XOPOLLEro YPOBHSI U pelleHue 3agjay He Xopowo
HVKE YO0BNETBOPUTENBHOIO YPOBHS; UMW BNageHue Teopuen He Huxe
YOOBMETBOPUTENBHOIO YPOBHSI U pelleHne 3aday He HUXKe XOPOLUero

YPOBHS

YOOBNETBOPUTENbHOE BraeHue Teopueil U yOOBNeTBOPUTENbHOE Ydosnemeopu-
pelueHue 3agay menbHO
HeyOoBreTBOpUTENIbHOE BrageHvie Teopwve; unm | Heydosnemeopu-
HeyOoBNeTBOPUTENIbHOE peLleHVe 3aday mersbHo

B crnyyae cnopHbix OLLEHOK OLeHKa OKpyrnsieTcs B 60nbluUyo CTOPOHY, ecnu cpeaHuin 6ann no
KOHTPOSIbHbIM paboTam Bbille CMIOPHON OLEHKN W B MEHbLUYIO, ECIIN HUXKeE.



