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PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHbBI
B1.0.13 [uckpeTHasa matemaTuka
1. Koa n HaumeHoBaHue HanpaBneHusi NOAroToBKu/cneunanbHOCTMU:
09.03.03 lNMpuknagHas nHgopmaTmrka
2. Mpodnnb nogroToBKK/cneymanmsauma:
MpuknagHas nHopmaTuka B UAHOPMaLUNOHHOM obLiecTBe
3. KBanudukauma BbinyckHukKa: 6akanasp

4. dopma oby4yeHMA: o4yHas

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

6. CocTtaBuTENU NporpamMmbi:
BoHgapeHko HO.B., A.T.H., AoueHT, npodeccop kadeapbl MaTeMaTU4ECKUX METOLAOB
nccnegoBaHusa onepauumm

7. PekomeHpOoOBaHa:
Hay4YHO-MeToANYEeCKUM coBeTOM hakynbTeTa NpuknagHon MatemaTukn MHPOPMAaTUKA K
MexaHunkn 26.05.2023, npotokon Ne7

8. YuebHbIn roa: 2023-2024 CemecTtp(bl): 1



9.lenu n 3apgayum y4e6HOM AUCLIMNIIUHDI

Llenamu oceoeHusi y4yebHOU 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 TEXHOMOMNA.

3adayu y4ebHolU OucyunnuHbl: OpMUPOBaHME TepmMuHonormdeckon 6asbl, a Takke
npeacrtaBneHuss o6 anropuTMUYECKUX OCHOBAX AUCKPETHOW MaTeMaTuKX; O3HaKOMIIEHME C
BaXKHENLLMMUM pasgenamMmm ANCKPETHOM MaTeMaTUKN U ee NpMMeHeHMeM B 0b6nacTu npuknagHom
WHOPMATUKM; O3HAKOMIIEHME CTYOAEHTOB C MeTodaMu AOUCKPETHOW MaTeMaTuKW, KOTopble
NCNonb3ylTCa AN NOCTPOEHNA Moaenen N KOHCTPYMPOBaHMS anrOpMTMOB HEKOTOPbIX KNaccoB
NpakTU4YeCcKnx 3agav.

10. Mecto y4yeGHOM AucuunnuHbl B cTpykType OOIM: (unkn, K KOTOPOMY OTHOCUTCS
ancumnnuHa, TpeboBaHUs K BXOOHbIM 3HAHWAM, YMEHUSIM W HaBblkaM, AUCLMNIUHBI, A58
KOTOPbIX AaHHAsa AUCLUNIIMHA SBMSETCA NpeawecTBYOLEN)

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

[aHHbIN  KypC HEnocpeacTBEHHO CBsi3aH C  AucumnnuHammn  «JlnHenHas  anreGpav,
«MaTtematudeckmin aHanuay», « Teopusi BEPOATHOCTEN U MaTeMaTnvecKkasi CTaTUCTUKaY.

11. MnaHupyeMble pe3ynbTaTbl OGYYEeHUA MO AUCUUNIMHE/MOAYMNIO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NMaHUpyeMbIMU pe3yribTaTaMu OCBOEHUSA ob6pa3oBaTesfibHOM
nporpamMmmMbl (KOMMNEeTEHLUMSAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kon HaseaHue Koga(bt) WHpmnkaTop(bl) lMnaHMpyeMmble pesynbTaTbl 00y4eHus
KOMMNeTEHL MK

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

CnocobeH NPUMEHATb YHCTOM OCHOBHBIX - OCHOBHbIE NOHATUA 7] obwue

€CTeCTBEHHOHay4Hble ¥ HOH”THH“°6H1”§ 3aKOHOMEPHOCTW, Ha KOTOpble OnuparTCs

o6 LLenHXeHepHbIe 3aKOHOMCPHOCTCH, OCHOBHbl€e pasgensi ANCKPETHOM

c(hOpMyITUPOBAHHBIX B o

3HaHus, MeToabl paMKax GasoBHIX MatemaTuki, - CBA3aWHbie  C  Teopuel

MaTeMaTu4eckoro JMCLIMILTHH MATEeMATHKI, MHOXeCTB, anrebpoii  norvku, Teopuen

aHanusa n MHPOPMATHKA 1 rpachos;

MOZEenupoBaHus, €CTECTBEHHBIX HAyK. - Knaccbl TWNOBbIX 3afad, pellaeMbix

TEeopeTn4ecKoro " MeToAaMu OQUCKPETHOW MaTeEMaTUKM.

SKCMEPUMEHTaNbHOIo

nccnenoBaHns B YMmeTb:

npodeccuoHansHom ncnosnb3oBaTb 6asoBble 3HaHUs

aeaTensHocTn €CTEeCTBEHHbIX Hayk, MaTeMaTuKu "
MHOPMATMKM MPU U3YYEeHUN Kypca U YMEeTb
NPUMEHSTb nonyyYeHHble  3HaHUsS Mo

OMCKPETHOW MaTteMaTuke [aOna  pelleHus
TEOPETMYECKMX W  MpaKTUYeckMx 3agdad,
CBA3aHHBLIX C  MOCTPOEHMEM anropuTMOB,
[oKa3aTeNnbcTBaMy TeopeM, MPUMEHEHUEM
KOMOVHATOpPHbIX OpMYF, UccrieqoBaHUeM
anreGpanyeckux CTpyKTyp.

BnapeTtb:

METOAMKOW [JoKas3aTenbCTBa YTBEPXOEHWUMN,
peweHus npobnem pas3genoB  AUCKPETHOWN
MaTemaTukn, 6Gasuvpylolenca Ha 3HaHUSIX
OCHOBHbIX (PaKToB, KOHLENuUWUA, MNOHATUI
MatemMaTukm W UHPOPMATUKK; HaBbliKamu
npUMeEHeHNs OCHOBHbIX pesynbTaTtoB
OUCKPETHOM  MaTeMaTUKM K pPELLUEHUIO
TEOPETUYECKUX N NPaKTUYECKNX 3adau.




OIIK-1.2 | [pumenser CHUCTEMHBIN | 3HATb:

TIIO/IXO/L M MATEMATHYECKUE | [pUHLMMbI CUCTEMHOTO noaxona K
MCTOABL AL | MOAenMpoBaHUO OUCKPETHOrO ob0bekta W
topmamusammt  pemenns | orony [AUCKPETHON MaTeMaTuKm,
NIPUKIIAAHBIX 3a1a4.

nossonstowme dopMannioBaTb NpPUKNagHyto

3apavy.

YMmeTb:

- OCyLLeCTBIIATb q)opmanmsau,mo pewaembixX
3agay B paMkKax CUCTEMHOro nogxoaa,

- BbI6VIpaTb agekBaTHble MeToObl LlVICerTHOVI
MaTeMaTukn pelleHnAa nNpuknagHbiX 3agad;

Brnapets:

-HaBblKaMu NpUMeHeHus CUCTEMHOTO
noaxona K paccmatpusaemon npobneme;

- HaBblkamy opmanusaumMn npakTUHecKmx
3afadv, BblbOpa " npUMeHeHns
MaTeMaTU4YEeCKUX METOLOB UX peLleHUns

12. O6bem gucuunuHbl B 3a4eTHbIX eauHULUax/yac.(e coomeemcmesuu ¢ y4ebHbIM rnaHoM) —
4/144.

Popma NpoOMeXYTOYHON aTTeCTaLMnM(3avem/sk3ameH) AK3aMeEH

13. TpypoemMKkocTb No Buagam y4yebHown paboTbl

TpyOooeMKocTb
Bua yuebHol pabotsl Bcero Mo cemectpam
1 2
KoHTakTHas paboTa 64 64
nekumm 32 32
npaxkTudeckune 32 32

B TOM 4ucne:
nabopartopHble

KypcoBasi paboTa

CamocTosaTenbHasn pabota 44 44
lMpomexyToyHasa aTTecTauns 36 36
WToro: 144 144

13.1. CopepxaHue gUCLUNIIUHbI

n/n HanmeHoBaHue pa3sgena
CopepxxaHue pasgena gucuunivHbl
OVNCUMMNUHbI
1. Nlekuun
1.1 OnemeHTbl Teopun 1.MoHaTne  MHoxecTBa. Onepauun Hag  MHOXECTBaMMW.
KOHEYHbIX MHOXECTB U Ounarpammbl Jnnepa —BeHHa.
OTHOLLIEHUN 2.CBoricTBa onepauumn Hag MHOXeCTBaMMU.

3.Mpsamoe npousBegeHne MHoOXecTB. MoOLWHOCTL  NPAMOro
npon3BeeHNs KOHEYHbIX MHOXECTB.

4.0OTHoLwweHns. Cnocobbl 3agaHnst OTHOLLEHWIA.

5.0nepauun Hag OTHOLLEHUSAMMN.

6.CBovicTBa OMHapHbIX OTHOLLEHWUNA.

7.0THOLIEHME 3KBMBANEHTHOCTU, pa3bueHne MHOXecTBa Ha
knaccbl. CBs3b MeXay HUMWN.




8.0THoweHne nopsgka. YacTUYHO U NMMHENHO YNOpsiAOYEHHbIE
MHOXecTBa. [Juarpamma Xacce.

9.®OyHKUMOHAmNbHbIE OTHOLUEHUS U OTODpaXKeHWs MHOXECTB.
CeoiictBa oTo6paxeHnin. MoLHOCTb MHOXeECTBaA.

10.byneaH koHe4YHoOro MHoXxecTBa. MowHocTL ByneaHa.

11. NpumeHeHne TeOpUM MHOXECTB U OTHOLLEHUN K PENSALNOHHOM
MOENN AaHHbIX.

1.2 1.0cHoBHbIe npaBuna KOMOMHATOPUKN.
2. MNepecTaHoBKN, pasMeLLEHNS U COMETaHNUS.
3. OCHOBHblE TUMNblI KOMOMHATOPHbLIX 3a4au.
KombuHaTopuka 4. CsowicTBa coyeTaHmn. buHom HeloToHa.
5. dopmyna BKAOYEHWA N NCKITIOYEHUN.
6. PekyppeHTHble COOTHOLIEHUs, Yicna PuboHayuu.
1.3 Anrebpa BbICKa3biBaHUMN. 1.MNoHaTue BbicKa3biBaHuWs. Jlornyeckne 3Ha4eHUs BbICKa3bIBaHWMN.
ByneBbl GyHKUMM Onepauun Hag BbICKa3biBaHUSIMU (OTpUL@HNE, KOHBLIOHKLUUS,
OV3BIOHKUMS, VMMMMKauMs, 9SKBMBaneHuus, ctpenka [lupca,
wtpux LWeddepa, cnoxeHne no mogynio aga).
2.MponosuuyunoHansHaa ¢opmyna. KoHkpeTmsaumss dopmyrbl.
Teopema 0 NOrMYECKOM 3HaAYE€HUW COCTaBHOIO BbICKa3biBaHWS.
3.Knaccudmkaums dopmyn anrebpbl BblCKa3blBaHWU
(BbINONHWMBbIE, TaBTOMOIMUKW, OMNPOBEPXKUMBIE, TOXAECTBEHHO
noxHoie). Teopembl 06 OCHOBHbIX TABTOMNOIMSAX.
4.MoHATre paBHOCUMbHbBIX hopmyn. Jlornyeckoe cneacreme.
5.MpaBuna normMyecknx ymo3aknudeHun. [lokasaTenbcTBa.
AKcrMomaTyecKme TeopUn.
6.byneBbl QyHkuun. Cnocobbl 3agaHust OyneBbiX YHKLWNA.
PaBHble pyHKUMN.
7.OnemMeHTapHasi OM3blOHKUMA. [OU3bIOHKTMBHAA HopMarnbHasi
dopma. Teopema o npeacrtasneHum yHkuun B suge COHS.
8. OnemeHTapHast KOHBbIOHKUMSA. KOHBLIOHKTMBHAA HopMarnbHas
dopma. Teopema O npeacTtaBneHum Byneson dyHKUMM B BUAE
CKHo.
9..PenenHo-koHTakTHble cxembl (PKC). OcHoBHble 3agaym Teopum
PKC.
1.4 Teopus rpacos 1.MoHsaTue rpadpa. Cnocobbl 3agaHms rpados.
2. Onepauum Hag rpacamu.
3. [epeBo. KpaTyaiilee ocToBHOE AepeBo rpada.
4. MeTpu4yeckne xapakTepucTukn rpada.
5. 3agaunm o kpaTyavwem U kKputudyeckom nytn. CssA3b C
3agjavyamMu CETEBOTO YNpaBeHusl.
6. OcHOBHbIe Yncna Teopun rpadpoB.
7. Aunepossbl rpadsl.
8. [llotokm B ceTax. Teopema @oppa-PankepcoHa o
MaKCMMarnbHOM MOTOKE M MUHMManbHOM paspe3e. OCHOBHblE
0606LLeHNs.
9. OcHoBHble NpuknagHble 3agayn Teopum rpados (O630p).
2. MpaKkTn4yeckmne 3aHATUA
2.1 OnemeHTbl TEOPUM 1.NoHaTne  MHoXecTBa. Onepauun  Hag  MHOXeCTBaMMU.

KOHEYHbIX MHOXECTB U
OTHOLLIEHUN

HOunarpammbl dnnepa —BeHHa.

2.CBoicTBa onepauuii Hag MHOXeCTBaMU.

3.Mpamoe npousBeaeHne MHOXecCTB. MoOLWHOCTE MpPSAMOro
nponsseaeHUs KOHEYHbIX MHOXECTB.

4.0THoLweHuns. Cnocobbl 3a4aHNA OTHOLLIEHWUIA.

5.0nepauun Hag OTHOLLEHUSAMMN.

6.CBovicTBa OMHapPHbIX OTHOLLIEHWA.

7.0THOLIEHME 3KBUMBANEHTHOCTW, pa3bueHne MHOXecTBa Ha
knaccol. CBA3b Mexay HUMW.

8.0THoWweHMe nopsagka. YacTMyHO M MMHENHO YNopSOOYEeHHble
MHOXecTBa. [Juarpamma Xacce.

9. MoLLHOCTbL MHOXeCTBa.




2.2

KombuHaTtopuka

1.0cHoBHbIe NpaBuina KOMOMHATOPUKM.

2. lNepecTaHOBKU, pas3MeLLEHNSA N coYeTaHUs.

3. OCHOBHble TUMNbl KOMOMHATOPHbIX 3a4ad.

4. dopmyna BKIMIOYEHWUA U UCKITIOYEHWIA.

5. PekyppeHTHbIE COOTHOLLIEHUS.

6. PeleHne komMOMHATOPHbIX 3a4ay C MOMOLLbI NPOM3BOASILLNX
PYHKLUNRA.

2.3

Anrebpa BbiCKasblBaHUN.
ByneBbl dyHKUMM

1. NoHsaTtne BbICKa3bIBaHUS. Jlornyeckune 3Ha4YeHus
BbiCKkasbiBaHM. Onepauun Hag BbiCKa3biBAHUAMKU (OTpuULaHUe,
KOHBIOHKLNSA, AN3BIOHKUNA, UMINUKaUWS, SKBUBANeHUmMs, CTperka
Mupca, wtpnx Weddepa, cnoxeHne no moaynto Aea).

2. byneBbl dyHkumn. Cnocobbl 3agaHusi OyneBbiX QYHKLUWUA.
PaBHble hyHKUUMN.

3. [iBoicTBEHHbIE (PyHKUMK. [TPUHLMNI ABOUCTBEHHOCTMW.
4.9nemMeHTapHasl OM3bIOHKUMS. [U3bLIOHKTMBHAsS HopMarbHasi
dopma. Teopema o npeacrasneHnn oyHkumn B Buage COHO.

5. OnemeHTapHas KOHbIOHKUMA. KOHBIOHKTMBHasi HOpMarnbHas
dopma. Teopema 0 npeacrtaBneHun Gynesown dyHKUUM B BUOE
CKHo.

6. MuHummsauma OyneBbix dyHKUMM B knacce OH®. Metog
KeainHa HaxoxaeHuns MOHO®.

7. MonuHom XKeranknHa.

8 3aMKHyTble Knacchl.

9. .lNpoBepka nonHoTbl cucteMbl. OnpegeneHne G6asmca MNosHON
CUCTEMBI.
10.PenenHo-KOHTaKTHbIe  CXeMbl
Teopumn PKC.

(PKC). OcHoBHble 3agayu

2.4

Jloruka npegvkaTtos

1. Norvnyeckue onepaunv Hag npegukaTamm.

2.KBaHTOpbI OBLIHOCTM U CYLLECTBOBaHUS NPeankaTos.
3.PaBHocunbHble  opmynbl. OCHOBHble  PaBHOCWUIBHOCTYU
dopmMyn NOrMkn npegnkaTos.

4.MpuBeaeHHas dopma ans popmyn oMMk NpeauKkaTos.

2.5

OnemMeHThI
anropuTMoB

Teopuu

1. NocTpoeHne MalmrHbl TelopuHra
2. BbluncneHunsa pyHkumn Ha malumnHe TolopuHra. ANroputMmn4eckn
HepaspeLunmble Npobremsl.

3. PekypcuBHble  dyHKUMW.  TIPUMUTUBHO pPEKYPCUBHbIE WU
YaCTUYHO  peKypcuBHble  byHKUMM. Knaccbl  peKypCUBHBIX

dyHKUUA.

2.6

Teopus rpachos

1.MoHaATHe rpadga. Cnocobbl 3agaHns rpadoB.

2. Onepauum Hag rpacamu.

3. OepeBo. KpaTyaniuee octoBHOE AepeBo rpada.

4. MeTpu4yeckne xapakrepucTukm rpada.

5. 3apgaum o0 KpaTyamwem U KPUTUHECKOM MyTW.
npobrnemMamm ceTeBoro ynpasneHus.

6. OcHoBHble Yncna Teopum rpados.

7. Motokn B ceTtax. OnpepeneHve MakCMManbHOIO MOTOKa M
MUHUMAarbHOro paspesa.

10. OcHoBHble NpUKNagHble 3agadu Teopuu rpados.

CBssb cC

13.2. Tembl (pasaenbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHATWIA (KONIMYECTBO YacoB)

Ne HanmeHoBaHue TemMbl

n/n (pasgena) gucumnnuHel | Jlekumu MpakTuyeckme | JlabopatopHble CaMO;;%TTeaanaﬂ Bcero
MpeameT, uctopusa u

1 | nepcnekTuBbI PasBUTUSA 1 2 3
ONCKPETHON MaTeMaTuKu
3OnemMeHTbl Teopum

2 | KOHEYHbIX MHOXEeCTB U 9 10 10 29
OTHOLLEHUN




3 KombuHaTopuka 11 11 16 38

4 Anrebpa Bbicka3blBaHUN. 11 11 16 38
ByneBbl dyHKUMM

5 | Jlornka npegmkaToB 10 10 12 32

6 OnemeHTbI Teopun 11 11 16 38
anropuTMoB

7 | Teopus rpacpos 11 11 16 38
Utoro: 64 64 88 216

14. MeToaun4yeckue ykasaHus ans oby4yaromxcsi N0 0OCBOEHUIO AUCLIMNIIUHDI
(pekomeHOayuu 0byHaoUUMCS MO0 0C80EHUK QUCUUMNITUHbI yKa3aHue Haubosiee CrioXHbIX pa3desios, paboma ¢
KOHCriekmamu niekyud, npes3eHmauUoHHbLIM MamepuasioM, pekoMmeHOauuu o 8bIMOIHEHUIO Kypcogol pabomel, o
opeaHu3ayuu camocmosimesibHol pabomai 1o ducyuruHe u op)

AyOuTOpHbIE M BHEAYyOUTOPHLIE (CaMocToATENbHbIE) POpPMbI y4eOHON paboThl CTyaeHTa
UMEKT CBOEN Uenblo npuobpeTeHne UM LEenOCTHOW CUCTEMbI 3HAHUM MO  AUCUMNNNHE
«OuckpeTHaa matematukar». cnonb3ys NEKUMOHHbIM MaTepuan, y4eOHUKN, AOMNOMHUTENBbHYHO
nntepaTypy, NPoSABNAS TBOPYECKUM NOLXOL, CTYOAEHT roTOBUTCH K MPAKTUYECKUM 3aHATUAM,
paccmaTpmBasi UX Kak [OMoriHeHue, yrnybneHwe, cuctemaTusaumio CBOMX TeopeTUHeCKMX
3HaHun. CTyaeHT [osmkeH npunitm B BY3 € noHMMaHMeMm TOro, 4YTo caMoCTosiTeSibHoe
oBnageHue 3HaHUAMU ABNSETCH HEOTbEMIIEMON YacTbio 06pa3oBaTenbHOro npouecca.

OcBoeHune gncumnnnHel NpegnonaraeT crneayowme HanpasneHus paboThbl:

- N3y4eHune NOHATUMHOro annapaTa QUCLUMMIVHGI,

- U3y4YeHne TeM CaMOCTOATENBHOM NOArOTOBKM MO y4ebHO-TeMaTUYECKOMY NiaHy;

- paboTy Hag OCHOBHOW 1 OOMOMHUTESNIbLHON NUTEPATYPOM;

- U3y4deHne BOMNpPOCOB A1 CAMOKOHTPOSS (CamMOnNpoBEPKN);

- CaMOMNOAroTOBKa K NPaKTUYECKUM U APYrM BUAAM 3aHATUR;

- caMmocTosiTenbHas paboTa cTygeHTa npu NOAroTOBKE K 3K3aMeHY.

lMpopaboTka nNEKUMOHHOro Kypca 4BMSAETCA OOHOM W3 BaXHbIX aKTUBHbIX opm
camocTodaTeNnbHON paboThl. Jlekuus npenogaBaTens He ABNAETCS 03BYYEHHbIM y4yebHMKOM, a
npeacraBnseT nno4 ero uHausmayanbHoro Teopyectsa. OH YMTaeT CBOM aBTOPCKUM KypC CO
CBOEW JIOrMKOW, CO CBOUMU TEOPETUYECKUMU U MeToanYeckuMu nogxoaamu. CTyaeHTy BaXkHO
NOHATb, YTO NEKUMs eCcTb cBoeobpasHasi TBopyeckass dpopma camocTosTenbHon paboTbl.. Bo
BpeMsi NeKuMmM MOXHO 3adaTth NekTopy Bonpoc. Bonpockl MOXHO 3a4aTthb M BO BpeMS nepepbiBa
(MMCbMEHHO MnM YCTHO), a Takxke Mnocre nekuun unu nepeq Hadanom oyepenHomn. Jlektop
HangeTt bopMbl U CNOCOBLI pearMpoBaHnst Ha BOMPOCHI CTYAEHTOB.

Ansa obnerdeHns npouecca yCBOEHUSA NEKLUMOHHOrO MaTepuarna B KOHUE KaXaon nekumm
cTygeHTaMm JaeTcs nepeyvyeHb TEOPETUYECKUX BOMPOCOB, KOTOPbIE A0SMKHbI 6bITb MOArOTOBIIEHDI
K npaktudeckomy 3aHAaTuo. Kpome TOro, npeanaraetca CaMOCTOATENbHO pewnTb psg
TeopeTn4ecknx 3agau.

MeTogonornyeckme pekoMeHgaumm NO  OpraHu3auumn  CcamMoCTOATENbHOW  paboThbl
CTyOEHTOB

MeTogonornyeckne pekoMeHAauum npusBaHbl MOMOYb CTyAEHTaM OpraHu3oBaTb
CaMOCTOATENbHYIO paboTy Npu M3y4eHUMM Kypca: C MaTepuanamum nekunn n CeMMHaPCKUX
3aHATUIA, nuTepaTypbl Mo o6wMM u cneumanbHbiM Bornpocam. CamocTosaTenbHas paboTa
CTygeHTa AOSMKHa onupaTtbCs Ha COOPMUPOBAHHbLIE HaBbIKM U YMEHUS, NPUOOpeTEeHHbIE BO
Bpemsa obydeHnss B cpegHen wkone. B BY3e cTygeHT [QomkeH NOBbICUTH  YPOBEHb
camocTtodaTensHocTU. CocTaBnstowen KOMMOHEHTON ero paboTbl AOMKHO CTaTb TBOPYECTBO.
PaboTtass ¢ nutepaTtypon No TeMe 3aHATUW, HYXXHO AenaTb BbIMUCKM TeKCTa, CoAep)Kallero
XapaKTePUCTUKY WM  KOMMEHTapUM YyXe 3HAKOMOro WCTOYHMKA. YMeHue paboTtatb C
nuTepaTypon O3HavaeT Hay4uTbCH OCMbICIIEHHO MOMb30BaTbCA WUCTOYHMKaMW. [lpexae 4vem
NPUCTYNNTb K OCBOEHWNIO HAy4YHOW NUTEpaTypbl, PEKOMEHOYETCSA YTEHNE Y4EOHMKOB U Yy4eOHbIX
nocobun.




MeToaunyeckne pekomeHgaumm no NoOAroToOBKE K 3K3aMeHy

Mpn nogrotoBke K 9K3aMeHy criegyeT B MOSIHOW Mepe WUCMOSNb30BaTb JNEKLMOHHLIN

mMaTtepuan u akageMmn4eckumm KypC y‘-l66HI/IKOB, pekoMmeHaoBaHHbIX NMpenoaaBaTesieM.

MeToguyeckne pekoMmeHgauum npu MCnonb3oBaHUM ANCTAHLIMOHHBIX 0Opa3oBaTebHbIX

TEXHONOIrMM

Mpn Mcnonb3oBaHUM ANCTAHUMOHHBIX OOpa3oBaTesibHbIX TEXHOMOMMA U 3NEKTPOHHOrO
BbINOSMHATL BCE YKasaHus npenogasatenenm no pabote Ha LMS-nnatdopme,
CBOEBPEMEHHO MoAKYaTbes K online-3aHATNAM, cobnogate pekoMeHaauum No opraHnsaunm

obyyeHns

caMoCToATENbHOM paboThl

15. MepeyeHb OCHOBHOW MW [OONONHUTENbLHOM nUTepaTypbl,
Heob6XoauMbIX ONA OCBOEHUA AUCLUNIIUHBI (Crucok numepamypbl 0hOPMASIEMCS 8 COOM8ememeuu

¢ mpebosarusimu FOCT u ucrionb3yemcs obwasi ckeosHasi Hymepauyusi 07151 8cex 8Ud08 UCMOYHUKO8)
a) ocHOBHasi nuTepartypa:

Ne n/n McToYHUK

1 MonukaHoea, W. B. [OuckpeTHas matematumka : y4yebGHoe nocobue / W. B. lNonukaHoBa. —
BapHayn : AnTlT1Y, 2020. — 168 c. — ISBN 978-5-88210-968-3. — TeKCT : 3aNeKTPOHHLIN // JlaHb
: ANEeKTPOHHO-6nbnnoteyHas cuctema. — URL.: https://e.lanbook.com/book/176480

2 LWeenes, tO. . OuckpetHas matematuka : y4ebHoe nocobue / HO. I1. LLeeenes. — 4-e u3g.,
ctep. — CaHkr-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. luckpetHas maTematuka : y4ebHuk / C. B. Cygonnatos, E. B. OBunHHMKOBaA.
— 5-e n3g. — Hoeocmbupcek : HI'TY, 2016. — 280 c. — ISBN 978-5-7782-2820-7. — TekcT :
ANEKTPOHHbIN // JlaHb : aneKTpoHHO-6ubnmoTeyHas cucrema. — URL:
https://e.lanbook.com/book/118335

4 Mwukonu, C. B. dnckpeTHas maTemaTuka anga 6akanaspa: MHOXECTBA, OTHOLLEHMUS, OYHKLUN,
rpadbl : ydebHoe nocobue / C. B. MukoHun. — Cankr-lNeTtepbypr : JlaHnb, 2021. — 192 ¢. — ISBN
978-5-8114-1386-7. — TeKCT : aneKTpoHHbIN // JlaHb : anekTpoHHO-6nbnnoTteyHas cunctema. —
URL.: https://e.lanbook.com/book/168465
Epycanumckuin, A. M. [uckpeTHass maTtemaTuka. Teopust U NpakTUKyM : y4yebHuk / A. M.

S Epycanumckuin. — CaHkt-INeTepbypr : JlaHb, 2021. — 476 c. — ISBN 978-5-8114-2908-0. —
TeKkCT: 9NneKkTpoHHbIi// JlaHb :  3NeKTpPOHHO-OMGNMoTeuHass cuctema. —  URL:
https://e.lanbook.com/book/169172

6) JononHWTenNbHas NMTepaTypa:

Ne n/n McTOoYHUK

6 AcaHoB, M. O. [luckpeTHas matemMaTuka: rpadbl, MaTpouapl, anroputmsl : y4ebHoe nocobue /
M. O. AcaHos, B. A. bapaHckuii, B. B. PacnH. — 3-e u3g., ctep. — Cankr-lNeTepOypr : JlaHb,
2020. — 364 c. — ISBN 978-5-8114-4998-9. — TeKCT : aneKTPOHHbIN // JlaHb : 3NEKTPOHHO-
onbnnoteydHas cuctema. — URL: https://e.lanbook.com/book/130477

7 Kysanckosa, KO. E. Anroputmbl AMCKpeTHOW MaTematuku : ydyebHoe nocobue / HO. E.
KyBawnckoBa. — YnbsiHOBCK : YnI'TY, 2017. — 99 c. — ISBN 978-5-9795-1635-6. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6UbNuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/165014

8 LWesenes, O. M. MNpuknagHble BONPOCHI AUCKPETHOW MaTtemaTuky : yyebHoe nocobue / HO. T1.
LeseneB. — CaHkT-lNeTepbypr : NaHb, 2021. — 356 c. — ISBN 978-5-8114-2762-8. — TekcT :
3NEKTPOHHbIN // JlaHb : 3NEKTPOHHO-6nbNuoTeyHas cuctema. — URL:
https://e.lanbook.com/book/169034

B) MH(pOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeribHbIE pecypchl (oduLnanbHblie PeCYpPCbl UHTEPHET)*:

Ne n/n Pecypc

9 OBC YHuBepcuteTckas 6ubnuoteka on-line Pexum goctyna: https://biblioclub.ru/

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

11 OrnekTpoHHO-6nbnuoTeyHasa cuctema «YHuBepcuteTckasd bubnunoteka online (goctyn
ocylecTBnseTcs no agpecy: https://biblioclub.ru/);

12 OnekTpoHHas bubnuoteka BIY https://www.lib.vsu.ru/

13 MaTtemaTtuyeckas norvka / MOTUN — HMNOO.— Pexunm goctyna:
https://openedu.ru/course/spbstu/MATLOG/

14 MaTemaTtunyeckas noruka. MNonutexHndeckuin Barnag / CM6IMY — Coursera — Pexum goctyna:

MartemaTtunyeckas noruka. [lMonutexHmyeckmn B3rnsg | Coursera

pecypcoB MWHTEpHeT,



https://biblioclub.ru/);
https://www.coursera.org/learn/matematicheskaya-logika-politekhnicheskiy-vzglyad

MeToabl n anroputmbl Teopun rpacos / YHnsepcuteT UTMO 3.— HIMOO.- Pexxum goctyna:
https://openedu.ru/course/ITMOUniversity/ AGRAPH/ 10 236MeToapl n cpeacTtea
OuckpeTtHasa matemaTuka (MM, PUNT)/ KO.B. boHaapeHko.— — OBpasoBaTenbHbIV MopTan
16 «ONEeKTPOHHbIV yHMUBepcuTeT BIY». — Pexum poctyna: Kypc: Jluckpernas maremaruka (IIMU,
DPUNT) (vsu.ru)

15

16. lMepeyeHb y4eOHO-meTOAMYECKOro obGecneyvyeHUss ANA CaMOCTOATENIbHOM paboThbl
(y4ebHO-Memodudeckue pekomeHdayuu, rocobusi, 3aldayHuKu, MemoOu4YecKUe yKa3aHusi MO BbIMOSTHEHUIO
npakmu4eckux (KOHMPOsbHbIX), Kypcoebix pabom u dp.)

CamocToaTenbHas pa60Ta o6yqarou.|,eroc9| AOOJPKHa BKINKO4YaTb noaroToBKYy K
npakTn4eCKnm 3aHATUAM, noAaroToBKY K npome>KyTqu017| atrectauumn. D,J'Iﬂ 3TOro
pekoMmeHayeTCcA OCBOUTb TeOpeTI/I‘-IeCKI/IIZ mMaTepuasn, COOTBETCTBYWOLWNX TeM, MO KOHCMNEeKTam
NeKUMn 1 npeseHTaumoHHOMY mMaTtepuany, pasmelleHHomy Ha Q0O pecypcax, nutepaTtypy 13
npeacrtaBrieHHOro HMxxe repeyHd, maTtepumarbl C TEMaTUHECKNX pEeCypCcoB CeTU |/|HTepHeT.

Ne n/n McTOoYHUK
BenbmecoBa, C. C. [NpakTukyMm No ANCKPETHON MaTeMaTuKe : y4ebHo-meToauveckoe nocobue /
1 C. C. benbmecoBa. — HwxHun Hoeropog, : HHI'Y um. H. . No6a4yesckoro, 2018. — 34 ¢. —
TeKcT : aneKTPOoHHbIN // JlaHb : anekTpoHHO-bubnmoTeyvHas cuctema. — URL:
https://e.lanbook.com/book/144611
KoxyxoB, C. ®. COopHMK 3agay no AMUCKpeTHoM maTtemaTtuke : ydebHoe nocobue / C. O.
> Koxyxos, . N. CoBepTkoB. — 2-€ u3pa., ctep. — CaHkT-leTepbypr : JlaHb, 2021. — 324 ¢c. —
ISBN 978-5-8114-2588-4. — TekcT: 9OneKTPOHHbIN // JlaHb : 3NEeKTPOHHO-6MGnMoTeyHas
cuctema. — URL: https://e.lanbook.com/book/169071
MowuceeHkoBa, T. B. [luckpeTHas matemaTuka B npumepax 1 3agadax : ydebHoe nocobuve / T. B.
3 MowuceeHkoBa. — KpacHosipck : COY, 2018. — 132 c. — ISBN 978-5-7638-3967-8. — TekcT :
3NEKTPOHHBIN // JlaHb : 3NEKTPOHHO-6MbnmnoTeyHas cuctema. — URL:
https://e.lanbook.com/book/157583
Babuyesa, V. B. duckpeTHasa matematuka. KoHTponupylowmne matepuanbl K TECTUPOBAHUIO :
4 y4yebHoe nocobue / U. B. babuueBa. — 2-e usg. — Cankr-lNeTtepbypr : NlaHb, 2021. — 160 c. —
ISBN 978-5-8114-1456-7. — TeKCT : 9NeKTPOHHbIA // JlaHb : 3NeKTPOHHO-OMONMoTeYHasi
cuctema. — URL.: https://e.lanbook.com/book/168563

17. OOpasoBaTenbHble TEXHONOrMU, MUCNONb3yeMble MNpU peanusauum y4ebHOWM
OUCUMNNUHBLI, BKMOYaA [AUCTaHLUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OGyyeHue):

OucumnnuHa peanuayetca C MPUMEHEHMEM SfIEKTPOHHOrO 00yyYyeHuMst M AUCTaHUMOHHbIX
obpasoBaTtenbHbIX TexXHoMormn. [ns opraHMsauumnm camocTosiTeNbHOW paboTbl 0byyaroLmxcs
ncnonb3yeTcss OHNamH-kypc «[uckpetHaa matematuka (MMUA, OUNT)», pasmelLeHHbIn Ha
nnatgopme InNeKkTpoHHoro yHusepcuteta BIY (LMS moodle), a takke WHTepHeT-pecypcsl,
npueefeHHble B N.158.

NHopMaLMOHHbIE TEXHOMOMMN AN peanu3aumm y4ebHon ANCLUMMINHBI:

- TEXHOMOMMN CUHXPOHHOIO M aCUHXPOHHOIO B3aUMOAENCTBMS CTYAEHTOB U NpenogaBaTens
nocpeacTBoM cry>6 (CepBMCOB) MO NEPECHISTKE U MOMYYEHUIO ANIEKTPOHHbLIX COOOLLEHNIA, B TOM
4yucne, no cetn IHTepHerT;

- CEPBUC ANEKTPOHHOWM NOYThI A4S OnepaTMBHOM CBSA3M NpenodaBaTesnisi U CTYAEHTOB.

18. MaTepnanbHO-TeXHU4YECKoe obecrneyeHne ANCUUNIINHDI:

AyaunTtopua AofmkHa OblTb  obopygoBaHa: ydebHass mebenb, komnbioTep (HOYTOYK),
MynbTUMeannHoe obopyaoBaHue (MPOEKTOpP, 93KpaH, CpeactBa  3BYKOBOCMPOM3BELEHUS),
ponyckaeTcs nepeHocHoe obopygoBaHue.

Ana camoctosTenbHoOn paboTbl HeoOXOAMMbI  KOMMbIOTEPHbIE  KMacChbl, MOMELLEHMS,
OCHaLLleHHblEe KOMNbOTEPaAMK C OCTYNOM K ceTu VIHTepHeT.


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

MporpammHoe obecneveHune:

- OC Windows 10,

- NaKeT CTaHOAPTHbIX OPUCHBLIX NPUAOXKEHUA Ans paboTbl ¢ AOKYMeHTamu, Tabnuuamm u T1.0.
(MonOdouc, LibreOffice);

- Adobe Reader;

- cneumanuaupoaHHoe [10;

- HTepHeT-6paysep (AHaekc.bpaysep, Mozilla Firefox).

MuHumanbHbln KoManekt O gna 4TeHus nekuun, NpoBedAEHUs] NPaKTUYECKUX 3aHATUA N
opraHusaummn camoctosaTenoHon padotbl: Microsoft Windows 10 Home n MS Office Standard
(MonOdmnc, LibreOffice), MO Adobe Reader, nwbon wnHTepHeT-6pay3ep (Chrome,
Axpekc.bpaysep, Mozilla Firefox).

19. OueHo4YHble cpeacTtBa Ansd npoBeneHuA TeKyLI.l,eﬁ n npome)KyTquoﬁ artrecTtauum

MopsiaokK OLEeHKM 0cBOEHMS obyyatowmnmmncs y4ebHoro matepuana onpegensieTcs
coaepkaHMeM crneayLmx pasaenos ANCUUNINHGIL:

HanmeHoBaHve WHamnkaTtop(bl)
,.’,\;9,., pasfena AMCLMNINHbI KO“&';?;?H [OCTVKEHMS Ouerorble cpencTsa
(mopyns) 4 KoMneTeHummn
MpenmeT, mctopusi u
nepcneKkTMBbl Pa3BUTKSA
1 AVCKPETHOVA OrK-1 OlK-1.2 Onpoc
MaTeMaTuKu
OnemeHTbl Teopun
2. | KOHEYHbIX MHOXEeCTB U OrnK-1 OI'IK-11.12, OfK- KoHTponbHasi pabota 1
OTHOLLEHUN :
3 KomGuHaTopuKka OnkK-1 OI'IK—11..12, OnK- KoHTponbHas pabota 1
Anrebpa
4 | BbickasbiBaHuiA. Bynesbl OlMK-1 OI'IK-11.12, OnK- KoHTponbHas pabota 2
YyHKUUK )
5 Toruka npeaukaros OlMK-1 OI'IK-11.12, OnK- KoHTponbHas pabota 3
6 2;;“33:328 Teopun OnkK-1 OI'IK-11.12, OrIK- KoHTponbHas pabota 3
7 Teopus rpachos OnK-1. OlK-1.1, OMNK- KoHTponbHas paborTa 4,
1.2 [MpaKTUKO-OPMEHTMPOBAHHbIE 3a4aHUs.
MpomexyTouHas aTTecTaums MepeyeHb Bonpocoel, MNepeyeHb BONPOCOB 2
dopma KOHTpornsa — 3k3ameH (1 cem), ak3ameH (2 cem) npaKTWeCKm;:g::;:gnpaKT”qecme

20 TwnoBbleé OLEHO4YHbIe CcpeAcTBa M MeToAMYECKUe MaTepuanbl, onpegensioLwue
npoueaypbl OLeHUBaHUA

20.1 TeKywuMn KOHTPOJb yCNeBaeMocTu

KOHTpOJ'Ib ycneBaemMoCTn no ancuunnimHe ocyLllecTBnAaAeTCd C NOMOLLbIO cneayrownx
OLEHOYHbIX CpeacTB.

- JomaluHne 3agaHus;

- MpakTUKo-OopUeHTUPOBaHHbIE 3aaHNS;
- KoHTponbHble paboThl;

- YCTHbIN onpoc.

KoHTponbHbIe paboTbl



KoHTponbHas pabota Ne 1 (TunoBown BapuaHrT)

Ne1. [okaxute: AcBUK < A\BcK

Ne2. Kakumu cBonctBamu (pednekcMBHOCTb, CUMMETPUYHOCTb, TPAaH3UTUBHOCTD,
aHTUCMMMETPUYHOCTL) oObnagaeTr OuHapHoe oOTHoweHne p (OOBbACHUTB), a KakuMu He

obnapaet (npuBectn KOHTpnpumepbl)?. MOXHO nM p OTHECTU K cneumanbHbiM OMHAPHbBIM
OTHOLLEHUAM (OTHOLLEHMSIM 3KBUBANIEHTHOCTK, Nopsiaka)?

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

Ne3. B otaene HAWN paGoTatoT HECKOSBKO YENOBEK, MPUYEM KaXKAbIA M3 HUX 3HAET XOTS
Obl OOVH VH. A3bIK.
6 3HaKOT aHIMUNUCKNIN, 6 — HeMeuKnin, 7 — dopaHLLy3CKUW. 4 3HAOT aHIMUACKUA N HEMELKUA, 3 —
HeMeLUKUn 1 paHuy3ckuin, 2 — dpaHuy3ckui n adrnnmnckmin. OQnH YernoBeK 3HaeT BCe Tpwu
A3blka. CKoNbKo Yenosek paboTtaeT B otaene? CKOMbKO 3HAKT TONbKO HEMELKNA?

Ne4. Ckonbkumm cnocobamm MoxxHo pa3dutb 30 paboumx Ha 3 6Gpuragbl no 10 yenosek?
Ha 10 rpynn no 3 yenoBeka B KaXgon? (NOpSAOK BHYTPWU rpynn M NOPAOOK caMuX rpynn He
BaXEH).

Ne5. Y mambl m s6nok u n rpyw. Kaxagbih geHb B TeveHne (m+r) gHen noapsia oHa
BblAaeT cbiHy No 1 dppykTy. CKONbKMMM cnocobamm 3To MOXeT ObiTb caenaHo? (PPyKTbl OAHOro
BMOa CYMTaloTCA OANHAKOBbLIMMN)

Ne6. Ckornbko KOMBUHAUUIN MOXHO COCTaBUTb U3 BYKB CroBa «kapukaTypay», eCnu rmacHbole
OYKBbl HE AOSMKHbI UATU NoapPsA?

KoHTponbHas pabtota Ne 1 paccuntaHa Ha 2 akageMndeckmx Yaca.

[ns oueHuBaHusa pesynbTaToB paboTbl uMcnonb3dyetca 4-6annbHasd wana: «OTSIMYHOY,
«XOPOLLOY, «y4OBMNETBOPUTESTBHOY, KHEYAOBIIETBOPUTENBHOY.
CooTHoLEeHMe nokasaTenemn, KpUTEPUEB U LIKanbl OLEHMBAHUS Pe3ynbTaToB 0byYeHus.

KpuTepumn oueHuBaHuna Llkana oueHok
O6yyarowmmnca BepHO peLunn He MeHee 5 3agaHun. OminuyHo
BepHo pelleHo 4 3agaHus. Xopouwio
BepHo pelleHo 3 3agaHu4. Ydoesrnemeopu-
meJsibHO
BepHo peleHo meHee 3 3agaHumn Heydoenemesopu-
mesibHO

KoHTponbHas pab6oTta Ne 2 (TunoBon BapuaHT)

fi=(xvy)>(yz®x), f,=xyvz, f3=X—->12)>(Yy—>X).

Nel. [ns fl noctpoute COAH®, CKH®, MK geymsa cnocobamu (C nomouibio Tabnuvubl
WUCTUHHOCTM M C NOMOLLbHO PaBHOCUITbHLIX NpeobpasoBaHnn).

Ne2. Onpepenutb, kakuMm knaccam OyneBbix yHKUMA npuHagnexwt f;, a kakum He
npuHagnexuT (oTBeTbl 060CcHOBATD).



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

Ne 4. Mo nogospeHuo B COBEpPLUEHHOM MpecTynneHun 3agepxanu bpayHa, [koHa u
Cmuta. OgnH 13 Hux 6bin yBakaeMbiM B ropofe CTapukom, Apyron 6bin1 Manou3BecTHbIM
YUMHOBHWKOM, TPEeTUA — WU3BECTHbIM MOLLUEHHMKOM. B npouecce cneactBua cTapuk roBOpPUI
npaBay, MOLUEHHVK firan, a TpeTu 3afepXXaHHbIn B OAHOM Crlyvae roBopun npasgy, a B Apyrom
— NoXb. BOT, 4TO OHM yTBEpXKOANMN:

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

[xoH: «bpayH He BuHoBaT. NpecTynneHne coepwnsi CMUT».

Cmut: «5 He BuHOBAT. BuHOBEH BpayH».

Onpepgenvte nms ctapuka, MOLLIEHHMKA U YAHOBHMKA U KTO N3 HUX BUHOBAT, €CNU U3BECTHO,
YTO MPECTYMNHWK OAVH.

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

KoHTponbHasa pabota Ne 2 paccuntaHa Ha 2 akageMudeckux yaca.

[ns oueHnMBaHMA pe3ynbTaToB paboTbl MCNonb3yeTcsa 4-6annbHasa wana: «OT/IMYHO», «XOPOLLOY,
«yOO0BNEeTBOPUTENBHOY», «HEY40BNETBOPUTENBHOY.
CooTHoLleHre nokasaTenemn, KPUTEPUEB W LLKasbl OLLEHNBAHWSA Pe3ynbTaToB 00y4YeHUs.

Kputepun oueHnsaHus Lkana oueHok

BepHo pelueHbl 4 3agaHusa unu gonyuleHa apupmeTmyeckas ownbka B Omnu4Ho
OLHOM 13 3aJaHU NPV BEPHOM peLLEHUN OCTarbHbIX

BepHo peweHo 3 3agaHus. Xopouwio
BepHo pelueHo 2 3agaHus. Ydoenemeopu-
mersnbHO
PelweHve He yaoBneTBOpPSieT HU OOHOMY W3 MepeyncneHHbix | Heydosnemeopu-
KpUTEPUEB. mesbHO

KoHTponbHas pabota Ne 3 (TunoBon BapnaHT)

Ha R? 3apaH npeaukat P(X,y)=(y|[>2) > (y= XZ).
Nel. N306pa3nTb Ha AeKapTOBOW NIIOCKOCTM 06nacTtb MCTUHHOCTM NpeaukaTa.
Ne2. PaccmoTpetb npegukatbl VX P(X,y), Vy P(X,y), 3x P(x,y), 3y P(x,y).
1) onpenenuTb, OT KaKNX NEPEMEHHbIX OHW 3aBUCAT;
2) BbIYMCNUTb 3HAYEHNA ITUX NPeanKaToB AN 2-3 pasfUYHbIX 3HAYEHUN
NnepeMeHHbIX;
3) K KakMM Knaccam npegukaToB UX MOXHO OTHECTU?
Ne3. Bblunciutb 3HadeHus VX Ay P(X,y), Vy Ix P(x,y), Ix vy P(x,y),

Ay VX P(x,y), VX Vy P(X,y). OTBeTbl 06bACHUTS.
Ne4d. Kakas pyHkums nonyydaetcs u3 g(x)u h(x,y,z) ¢ NOMOLLbIO CXeMbl NPUMUTUBHOM
pekypcumn, ecrm g(x)=x, h(x,y,z)=z% ?

Ne 5.3anucatb nporpammy (C KOMMEHTapUsaMN) MaLLnHbl ThiopuHra B andasute A={X, Yy,
z, A}, KOTOpasi B MICXOAHOM CIIOBE BTOPOE BXOXAEHME «XZ» 3aMEHSIET Ha KyX»

KoHTponbHasa paboTa Ne 3 paccumMTaHa Ha 2 akageMn4eckmx yaca.

[ns oueHuBaHUS pe3ynbTaToB paboTbl uMcnonb3yetcs 4-6annbHas wwana: «OTINYHOY,
«XOPOLLO», «yA0BNETBOPUTENBHO», «HEYAOBNETBOPUTENBHOY.
CoOTHOLLUEHNE NoKasaTenen, KpUTepMEB 1 LIKanbl OLEHMBAHUS pe3yribTaToB 00yYeHusl.



Kputepuu oueHnBaHmns LLikana oueHok

OOyyvarowuninca BepHO pelunrn He MeHee 4 3agaHui, a B OOHOM U3 Omnuy4Ho
3afaHun gonylleHa apudmeTudeckas owmobka.

BepHo pelleHo 4 3agaHus. Xopouwio

BepHo pelieHo 3 3agaHus. Ydoenemeopu-
meJsibHO

BepHo pelueHo meHee 3 3agaHun Heydoenemeopu-
meJsibHO

KoHTponbHas paboTta Ne 4 (TunoBon BapuaHT)

1. faHbl rpadpel Gy n G,. Hangute G, uG,, G; NGy, G xGs.

2. OnpegenuTb XpoMaTU4eCKOe YNCIO, YNCHO BHELLUHEN N BHYTPEHHEN YCTOMYMBOCTW.
3. Ons rpada G; onpegenvTb KpaTyanLiMim NyTb OT NEPBOW A0 NOCneaHen BEPLUNHDI
4. Ha rpacbe G, onpeaenntb MakcumarbHbIA NOTOK

KoHTponbHas paboTta Ne 4 paccumMTaHa Ha 2 akageMu4eckmx yaca.

[nsa oueHvBaHWs pesynbTaToB paboTbl Mcnonb3dyeTcsa 4-6annbHas wana: «OTIIMYHO», «XOPOLLOY,
«y0OBNETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.
CooTHoweHWe nokasaTenemn, KpuTepueB U1 LKarbl OLEeHUBaHUA pesynbTaToB obyyeHus.

Kputepuu oueHnBaHus LLikana oueHoK




O6y4aowmnca BepHO peLumnn He MeHee 4 3agaHuin, Npyu 3TOM B OAHOM OmiuuyHo
13 3agaHni gonyuieHa apudmetnyeckas owmnbka.

BepHo pewleHo 3 3agaHusi. Xopowo

BepHo pelleHo 2 3agaHus. Ydoenemeopu-
mersbHO

BepHo pelueHo meHee 2 3ajaHun Heydoenemeopu-
mesnbHO

MpaKkTUKO-OpMeHTUPOBaHHbIe 3aAaHus

1. lMNMocTpouTb ceTeBOM rpadouK.
2. Hantu npogomkMTenbHOCTb BbINONIHEHNA KOMMekca pabor.
3. HainTtu BpemeHHble xapaKTepuCTukn cobbiTUn n paboT.

Ycnosune 3agaun.

Cpoenatb aepeBsAHHbIN ALWKK (paboTy BbINOMHAET OAMH YenoBek). PaamecTntb JOCKM B
COOTBETCTBUM C pa3mepamu swmka (15 MuH.), paspesaTtb 4OCkK (12 MUH.), CKNenTb YacTu
awmka (40 MyH.), NpMBUTb K KPbILKE SWmMKa neTnm (8 MuH.), nogoXaaTb, Noka ALWMK BbICOXHET,
1 BblTepeTb ero (15 MUH.), NeTN C KPbILWKOW NPUOUTL K ALWKUKY (8 MUH.)

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

CooTHoOLLEHMe nokasaTenem, KpUTEPUEB U LLKasbl OLLEHUBAHUSA Pe3yrbTaToB 00yYeHus.

Kputepun oueHnBaHus Llkana oueHok
BepHO BbINOMNHEHDbI 2 3a4aHus. 3a4meHo
BepHO BbINOMHEHO MeHee 2 3agaHui. He 3aumeHo

20.2 MpomexyTo4yHaa aTrecTauus

MpomexxyToyHas aTTecTauus no AUCLUNNNHE (3k3aMeH) OCYLLLECTBNSIETCS C NMOMOLLbIO
crieayoLWwmnx OLEHOYHbIX CPEaCTB:

TeopeTnyeckme BONpOChkl, NpakTU4ecKne 3aaaHus.

KoHTpornbHO-n3MepuTenbHble MaTepuarnbl 3k3ameHa BKMo4YaloT B cebsi TeopeTuyeckune
BOMPOCHI, NO3BOMSOLIME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWIA W MpakTUYEecKue) 3agaHus,
No3BONSAOLLMNE OLIEHUTb CTeneHb COOPMUPOBAHHOCTM YMEHWUI U HABbLIKOB.

[na oueHnBaHMA pe3ynbLTatoB OOYYEeHUA Ha 3K3aMeHe  MCMOoMb3ylTCA creayolme
nokasarenu:
1) 3HaHMe y4yebHOro matepmana u BrnageHue NOHATUNHBLIM annapaTtoM TeopPUM aHaNUTUYECKOM
reomeTpun n IMHenHon anrebpsl;
2) yMeHue pellaTb CTaHAapTHbIE 3a4a4n aHannMTU4YeCKon reoMeTpun n NMMHenHon anrebpel;
3) BnageHwe HaBblkaMM CUCTEMHOrO aHanu3a npobnembl M MNPUMEHEHUS  MEeToOOB
aHanNUTU4YeCKONn reomMeTpum WU JUHENHOM anrebpbl Npu peweHun 3agad B pPasfUYHbIX
npuknagHblx obnacrax;
5) BnageHne HaBblkaMn UCMONb30BaHNUS MHCTPYMEHTOB aHanUTUYECKON reoMeTpun U NMMHENHON
anrebpbl 4Ns peLeHnst NPaKTUKO-OPUEHTUPOBAHHbIX 3a4au.



lNMepeyeHb BONPOCOB K 3K3aMeHy 1

l.  3OnemeHTbl TeopUn MHOXECTB

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

2. Cnocobbl 3agaHnsi MHOXECTB.

3. Onepaumn Hag wMHoxectBamu. Kpyrn Onnepa. CaonctBa onepauun Hag
MHOXecTBaMu. (O4HO U3 HUX YMETb JoKa3blBaTb).

4. Tlpsmoe npousBeneHne MHoXecTB. MOLWHOCTb NPSIMOro NPou3BeAeHUss KOHEYHbIX
MHOXECTB.

5. OTHoweHus. Cnocobbl 3agaHns oTHOLWEHWI. [prumepsl.

6. Onepauuun Hag OTHOLLUEHUAMM.

7. CsonctBa OMHapHbIX OTHOLWEHUN. (YMETb CTPOUTb OTHOLIEHUA C 3afaHHbIMU
CBONCTBaMM).

8. OTHoLWeHne 3KBMBANEHTHOCTU, pa3bueHne MHOXeCTBa Ha knaccbl. CBA3b mexay
HUAMMN.

9. OTHoweHne nopsaka. YacTMYHO M NMHENWHO YMNOPSAOYEHHblE MHOXECTBa.
Hdunarpamma Xacce.

10. PyHKUMOHANbHbIE OTHOLLEHUS 1 OTOBpaKeHnst MHOXeCTB. CBOMCTBA OTOOPaXXEHNNA.
MoLHOCTb MHOXECTBA.

11. byneaH KOHe4YHOro MHOXecTBa. MowHoCTb byneaHa.

12. PenaunoHHas Mmogernb AaHHbIX.

[I. OnemeHTbl KOMOBMHATOPUKK

1. OcHoBHble npaBuna KOMOMHATOPWKW: MpaBunia Cymbl U MNpaBuna npou3BeneHns
AN ABYX M NPOU3BOSIBHOIO Yncrna o6bekToB.

2. [MoHsTne r-BblbopkM (ynopsgodeHHasi, HeynopsiaoyeHHas, ¢ NoBTopeHmamu n 6es
NMOBTOPEHUN).

3. PasmelyeHune C noBTOopeHusiMM U 6Ge3 noBTOpeHun. [lepecTaHOBKM.
[lokasaTenibCTBO COOTBETCTBYHOLLMX (DOPMYII.

4. Co4eTaHus C NOBTOPeHUSIMU N 6e3 NOBTOPEHUI (C AOKa3aTeNbCTBOM).

5. TlepecTaHOBKM C NOBTOPEHUSMN.

6. Csonctea covetaHnn. buHom HeroTOHa.

7. ®dopmyna BKIIHOYEHUN N UCKINIOYEHUN.

8. PekyppeHTHble COOTHOLWEHUSs. MopsaoK COOTHOWEHUSA. JIMHENHbIE PeKYppPEHTHbIE
cooTHoweHus || nopsaka.

9. CsouctBa pewenuin JIPC(ll) (nMHenHaa koMbuHaumsa OBYX pelleHur aBnseTcs
peLleHnem).

10. O6wee peweHne JIPC (lI). Teopema o6 obwem peweHun JIPC (lI) B cny4ae
NPOCTbIX KOPHEN XapaKTePUCTUYECKOTO YPaBHEHNS.

11. Teopema 06 obwem peweHun JIPC (lI) B crnydae KpaTHbIX KOPHEW
XapaKTEPUCTUYECKOrO YpaBHEHNUS.

12. YpaBHeHue ®nboHa4um 1 ero peLLeHue.

lll. OnemeHTbl MaTtemaTu4eckomn fOrmKku

1. TlloHATWe BbICKa3sbiBaHus. Jlormyeckne 3HayeHus BbickasdbiBaHui. Onepaumn Hag
BbICKa3blBaHUSIMU (OTPULAHUE, KOHBIOHKUUSA, OU3BIOHKLMS, UMMMAMKaLMS, SKBUBaNEeHUMS,
ctpenka MNMupca, wtpux Weddepa, cnoxeHne no moaynto Aga).

2. [lponosuumoHanbHaa dopmyna. KoHkpeTusaumna dopmynbl. Teopema o
NIOrMYeckoM 3HaYeHUN COCTABHOIO BbiCKa3blBaHUS.

3. Knaccudukauma dopmyn anrebpbl BbiCKasblBaHW (BbINOSIHUMbIE, TaBTOMOMN,
ONPOBEPXNMbIE, TOXAECTBEHHO JOXHble). Teopembl 06 OCHOBHbIX TaBTOMOMMUAX
(mokasaTenbCTBO OAHOM N3 (POPMYIT KaXK40N TeOpPEMbI).

4. TloHATME paBHOCUNbHLIX ¢opmyn. TeopeMbl O HEeoOXOAUMbIX W LOCTATOYHbIX
YCNOBUSAX PABHOCUIBHOCTN 2 hopmyn (C AOKa3aTENbCTBOM).

5. OcHOBHble paBHOCWUNBHOCTM anrebpbl BbIiCKa3biBaHUA (QOKa3-BO OOHOM U3



dopmyn).

6. Jlornyeckoe cnepcrtene dopmyn. Teopema 0 HeobxoaMMOM M OOCTaAaTOYHOM
yCcrioBuMu norudeckoro cneactaus. lNpasuna nornvyecknx yMo3aknoveHun.

7. byneBbl @yHKkunn. Cnocobbl 3agaHna OyneBbix QyHkumn. [Mpumepbl. Yucno
ByneBbIX QYHKLMIA OT N NepeMeHHbIX. PaBHble oyHKUUN.

8. [lsoncTteeHHble yHKUUK. [MpUHLMN 4BONCTBEHHOCTW.

9. OnemeHTapHas OM3blOHKUMA. [AU3BIOHKTMBHAA HopManbHas dopma. Teopema o
npeacrasneHnn gyHkumn B suge COH®. Mpumepsbl.

10. OnemeHTapHas KOHbIOHKUMA. KOHBLIOHKTMBHaA HopmanbHast ¢opma. Teopema o
npencrasneHuun dyneson dyHkummn B Buge CKHO®. Mpumepsbi.

11. OnpepeneHve 3amblikaHus. CBOMCTBA 3aMblkaHMsA.3aMKHyTble Knaccel. Knaccel T1
nTO.

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

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

14. Knacc L nuHenHbIX yHKUMn. MowHOCTb Knacca. 3aMKHYTOCTb. Teopema o
HENMMHENHOWN OYHKLNW.

15. MNonHasa cuctema 6ynesbIX PyHKUMIA. Mpumepbl. Teopema o NoSTHOTE ABYX CUCTEM.

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

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

MpumepHbIN NepeyYeHb NPaKTUYeCKNX 3agaHun-1

1. [JaHo  MHOXecTBO A= {1,2,3,4,5,6,7,8,9}. AeBnsetcA  nM OTHOLWIEHWe
p=1{(x,y)e Ax A]X derumcana'y}  OTHOWEHMEM  YACTUYHOTO nopsiaka?
JlnHenHoro nopsgka? B cnyvyae nonoXuTenbHOro OTBETa MNOCTOUTE Anarpammy
Xacce. NocTponTe maTpuLy CMEXHOCTU OTHOLLEHUS.

2. Ons cnepytolen 6ynesoit yHKUuMK Hanante CKH® dopmy: (X, y,2) :(>_( - z)/\ y.

a. MocTtonTte Tabnuuy UCTUHHOCTU ABONCTBEHHOM K T doyHKUmK.
3. [OaHbl koHeuyHble MHOxectBa A un C, roe W =7, ‘C‘ =6. Hangute MoOLLHOCTb

mHoxectsa B(A)x B(C), rae B(A), B(C) - 6yneaHbl cOOTBETCTBYIOLIMX MHOXECT.
a. Moctpoitte B(A)x B(C), ecrn A= {1, 2},C = {*®}.
4.  HaWlTun pelleHne NIMHeHOro PeKYPPEHTHOrO COOTHOLLEHWS BTOPOro Nopsiaka:
f(n+2)=4f(n+1)-3f(n), rae f(1)=2, f(2)=3.
5. TllpuBegute npumep opmyrbl, COAEPXKALLEN HE MEHee Tpex NepPeMeHHbIX N Tpex

nornyecknx cesasok. lMpuBeanTte ee nobylo KoHkpeTusauumto. ocTponte Tabnuuy
NUCTUHHOCTMK Ans oopmynbl. Onpegenute NorM4yeckon 3Ha4YeHne KOHKpeTm3aLmn.

KM BkntovaeT B cebsi 2 TeopeTU4ecknx Bonpoca n 2 npaktndeckux sagaHus. OguH
13 BOMPOCOB COAEPXNUT TEOPEMY C IoKa3aTeNbLCTBOM
Ana oueHnBaHMA pe3ynbTaToB OOy4YeHWS Ha 3K3ameHe ucnonb3yeTcs 4-6annbHas
Lana: «OTINYHO», «XOPOLLUOY», «yAOBNETBOPUTENBHOY, KHEYAOBIIETBOPUTENBHOY.
CooTHOLIEeHWE nokasaTenen, KpUTEPUEB U LLKanbl OLEHMBAHUSA pe3ynbTaToB 0byyYeHus.

Kputepum oueHnBaHus LLikana oueHoK




OTNMYHOE BrafeHne Teopuel U pelleHVe 3afay He HIDKe XOpOLUero
YPOBHSI; NN OTNINYHOE peLleHne 3aaad U BrnageHue Teopuen He Himke
XOPOLLErO YPOBHS

Omnu4Ho

BriaeHve Teopuei He HUXKE XOPOLLEro YPOBHSI U pelleHue 3agay He Xopowo
HWKE YOOBNETBOPUTENbHOIO YPOBHS; UMW BNageHe Teopuei He Huke
YOOBNETBOPUTENBHOIO YPOBHS U pelleHne 3aday He HUXKe XOPOLUero

YPOBHS

yOooBneTBOpuTENbHOE BnageHue Teopuen W yOoBMeTBOPUTENbHOE Ydoenemeopu-
pelleHve 3agay meJsibHO
HeyOoBrneTBopUTENbHOE BnageHve Teopueit; unu | Heydoenemeopu-
HeyOoBMNeTBOpUTENbLHOE peLleHve 3aday meJsibHO

B cnyyae cnopHbIx oLieHOK oLeHKa OKpyrnsieTcs B 60nblLUyo CTOPOHY, ecnu cpeaHuin 6ann no

KOHTPOJIbHbIM pa60TaM BbiLLEe CI'IOpHOI7I OUEHKN U B MEHbLLYIO, eCIiN HMNXe.

1.
2. TloHsATMe KBaHTOPOB OBLLHOCTM U CYyLLLECTBOBaHUS ANs OAHOMECTHOro npeankata. CeoncTtsea
onepauun B3siTUS KBAQHTOPOB OQHOMECTHbIX NMPeanKaToB.
3.
4. dopmynbl NOrMKK NpeaukaToB (onpegeneHne, NnpuMepsbl, 3aMKHyTble, OTKPbITble (hopMyIbl,
TaBTONOMK, BbINOSTHUMAZA, TOXAECTBEHHO UCTUHHAA (NOXHas) hopmyna).
5. PaBHocunbHble hopMyrbl. OCHOBHbIE paBHOCUIBHOCTM (POPMYIT FIOMMKU NPeanKaToB.
6. lNpuBegeHHaa dopma Ans dopMyrn forMkM npegukaToB. Teopema O CyweCcTBOBaHWU
npueegeHHon hopMbl.
7.

1. MawwuHa TetopuHra. MNoHaTne, npuHUMn paboTbl, NPUMEpHI.
Boluncnumble no  TolOpuHry  YHKUUKW. BblYMCIIMMOCTL MO ThIOPUHTY  HOJSb-CPYHKLMW,
cnenoBaHus, NPOEKTMPOBaHMUS (Bbibopa NepeMEHHbIX).

2.

3.
4. PekypcuBHble dyHKuMKU. OnepaTtopbl NOCTPOEHUSA PEKYPCUBHBIX (DYHKUMI (Cynepnosanums,
NPUMUTUBHAS pekypcus, B3ATMA  p-onepartopa). [1puMUTUBHO,
peKypcuBHble (PyHKUMN. Teopema O pPaBHOCUITbHOCTU KacCoOB BbIMUCIUMBIX MO ThIOPUHTY U
YaCTUYHO PEKYPCUBHBLIX PYHKUMIN (6e3 OoK-Ba).
5.

©CoNoukrwhE

MepeyeHb BONPOCOB K 3K3aMeHYy 2

Jloruka NpeaAnuKaToB

MoHATMe npegukaTta. Knaccudukaumsa npeamkaTos.

KBaHTOpr N-MeCTHbIX NpeanKaToB.

lMpepBapeHHas HopmarnbHaa ¢opma. Teopema O CywecTBOBaHUU

HOpMarbHON OOPMBbI.

AnemeHTbI Teopuu anroputmMmoB

Komnoanuus mawunH TelopuHra.

AnropuTMMYECKN HepaspeLLMble NpoGnembl.

AnemeHTbI Teopum rpacos
OCHOBHbIE NOHATUA N onNpeaeneHus.
Cnocobbl 3agaHus rpados.
Moagrpadbl. Onepaunn Hag rpacdamum.
lMoHATMe B3BeLLeHHoro rpadpa. MNpumepsl.
lMoHATME MapLipyTa, uenu, uukna.
KomnoHeHTa cBsaA3HOCTU. CBA3HLIN rpadd.
MeTpuyeckne xapaktepuctTnkm rpada.

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

Xpomatunyeckoe ymcno rpada. Heobxoanmble 1 4OCTATOYHbIE YCITOBUS DMXPOMATUYHOCTH.

10.Yuncna BHYTpEHHEN U BHELLUHEW YCTONYNBOCTU. AQpo rpada.

11.TpaHcnopTHaa ceTb. 3agaya O MakcMManbHOM MOTOKe. Paspes, MWHMManbHbIN paspes.
Teopema 0 CBA3M MaKCUMarnbHOro NoToka u MMHUManbHOro paspesa (Poppa-dankepcoHa).

MpumepHbIN NepeyYeHb NPaAKTUYECKNX 3agaHNMn-2

npenBapeHHoOM

4aCTn4HO



1. W3 cnegywowmx npeavkaTtoB C MOMOLLbIO KBaAHTOPOB MOCTPOWTE BCEBO3MOXHblE
BbICKa3blBaHMSA 1 ONpeaennTe, Kakne U3 HUX UCTUHHbI, a Kakune NoXHbI (x € R):

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

2) X' +y =16.

2. Hawntn mMHOXecTBa UCTUHHOCTU cneagyouwmx npegukatos, 3aaHHbIX Had YKa3aHHbIMU
MHOXeCTBaMu:

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

3. Kakum ycroBusiM y[OBNETBOPSIOT MHOXECTBA WCTMHHOCTM OHOMECTHbIX MpeanKaToB
P(x) n Q(x), 3amaHHbIX Ha MHOXecTBe M, ecrnu:

1) KOHBIOHKLMS UX TOXAECTBEHHO UCTUHHA;

2) KOHBIOHKLMS MX TOXKAECTBEHHO NOXHA;

3) KOHBIOHKLMA MPEeBpalLaeTCs B UCTUHHOE BbICKA3biBaHWE MpU MoacTaHoBke Mo6oro n3
aneMeHTOB MHOXecTBa [, UCTUHHOCTU Npeaukata P(x) 1 TONbKO Takmx arieMeHToB.

4. KakuMm ycrioBusIM yOBNETBOPSIOT MHOXECTBAa WCTUHHOCTM OAHOMECTHBIX NPeauKaToB
P(x) n Q(x), 3a@aHHbIX Ha MHOXecTBe M, ecrnu:

1) AN3BIOHKLMSA X TOXKAECTBEHHO UCTUHHA;

2) AN3BIOHKLMS UX TOXKOECTBEHHO NOXHA;

3) AM3BLIOHKUMA npeBpallaeTcsl B FOXHOE BbICKa3blBaHME Npu noAcTaHoBke noboro u3
9NeMEeHTOB MHOXeCTBa |5, MCTUHHOCTU NpeaukaTa P(x) N TONBbKO TaKUX 3NEMEHTOB.

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

6. PeanusoBaTb Ha MalnHe TbOpUHra anropuTM BblYUCAEHNSA (PYHKUUK
7. MNMocTponTb MaLMHy ThIOPUHra Ans Bbl4UCNEHNA PYHKLNN

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

KM BkntovaeT B cebs 2 TeopeTU4eckux Bonpoca n 2 npaktmyeckmx 3agaHusa. OguH 3

BOMPOCOB COAOEPXKNT TeopeMy C OKa3aTesibCTBOM

[ns oueHMBaHUS pe3ynbTaToB 0By4YeHUs1 Ha ak3ameHe Ucnonb3yeTcs 4-6annbHas wana:

«KOTIIMYHO», «XOPOLWO», «yaOBINEeTBOPUTESIBHO», «KHEYOOBITIETBOPUTESIbHO».

CoOTHOLLUEHNE NoKasaTenewn, KpUTePUEB U LLKasbl OLEHMBAHUS pe3yrbTaToB 00yYeHusl.

Kputepun oueHmBaHus LLikana oueHoK
OTNIMYHOE BriafieHne Teopuen U pelleHne 3afay He HUXe XopoLluero Omnuy4Ho
YPOBHS; UNU OTNNYHOE peLleHue 3aday 1 BnageHne Teopren He Huxe
XOPOLLIEro YPOBHS
BNafleHNWe TEOpUen He HUXKEe XOPOLLEro YPOBHS U peLleHue 3afjad He Xopowo
HWXe yOO0BEeTBOPUTENBLHOIO YPOBHS; UMW BriafeHNe TEOPUEN HE HKE
YLOOBNETBOPUTENBHOIO YPOBHA U peLleHne 3afay He HMDKE XOPOLLEro
YPOBHS
YOOBNETBOPUTENBHOE BMajeHWe Teopueihn Wn YyAOBNETBOPUTENBLHOE Y0doenemeopu-
pelleHve 3agad meJibHO
HeyaoBneTBOpUTENIbHOE BnageHue Teopuen; nnm | Heydosnemesopu-
HeyAoBeTBOPUTENbHOE peLleHre 3adad meJibHO




B crnyyae cnopHbIx OLIEHOK OLeHKa OKpyrnsieTcs B 60nbLUyto CTOPOHY, ecnu cpeaHuin 6ann no
KOHTPOSIbHbIM paboTam Bbille CMOPHON OLEHKU W B MEHbLUYIO, ECIIN HUXE.

20.3 ®oHA oLEeHOYHbIX cpeacTB c(hOpMUPOBAHHOCTU KOMMNETEHLUN CTYAEHTOB,
pekomMeHAyeMbIA ANA NpoBeAeHUA ANarHoCcTU4ecKux pador

BOHpOCbI C BapuaHTamMmun oTBeToB (3aKprTble)

MepeyeHb BONPOCOB K 3K3aMeHY

w

OcHoBHble cBeAeHMs 0 maTpuuax. Buabl matpuu.

4. Onepaunn Hag maTpuuamn. CBOMCTBa onepauun Hag maTpuuammn (0OQHO yMeTb
AokasblBaTb).

5. TpaHcnoHupoBaHue. CBoNCcTBa onepaunmn TpaHCNOHMPOBaHUSA (OOHO YMETb
AoKasblBaTb)

6. Onpepgenutenu kBagpaTHbIX MaTpuy,. Teopema Jlannaca.
7. CsoncrtBa onpegenutens (0gHO yMeTb JOKa3biBaTb).

8. Ob6patHas maTpuua. Teopema o0 HeOBXO4MMbIX M AOCTATOYHbIX YCNOBUAX
CyLLEeCTBOBaHUA 0OpaTHOM MaTpuLbl.

9. CaonctBa obpaTHbIX MaTpuL (OAHO YMETb A0Ka3bIiBaTh).
10. PaHr maTpuubl. MeTogbl BbIYMCIEHMSA paHra MaTpuLbl.

11.JlMHenHble KOMBMHaUMM CTPOK M CTONOLIOB MaTpuubl. Teopema o NIMHENHOMN
KomMOuHauum cTpok. Teopema o CBsI3M paHra MaTpuubl C YUCNIOM SIMHENHO
HEe3aBUCUMBbIX CTPOK.

12.TMoHATUE CUCTEMBI NIMHENHBIX YPABHEHUI U €€ peLUeHNS.

13.MeToa obpaTHOM MaTpuULbl.

14.MeToa Kpamepa peLleHns cuctembl.

15.MeTopg Naycca peLleHust cucTem.

16.TMNoHaTne ceobogHOro BekTopa.

17.0nepauuun Hag cBobGOAHBIMY BEKTOPaAMU (YMHOXEHNE HA YNCIO N CIOXEHME).
18.Teopema 0 ABYX KONNIMHEapHbIX CBOOOAHbLIX BEKTOPAX.

19.CsoiicTBa onepauMVl YMHOXEHUA BEeKTOpa Ha YMCIIO U CIOXEHNA BEKTOPOB.
[lokasaTenbCTBO O4HOMO U3 HUX.

20.TToHATME NUHENHOW 3aBUCMMOCTU 1 HE3ABMCUMOCTN BEKTOPOB.

21.Heobxogmmble U 4OCTAaTOYHbIE YCNOBUSA JIMHENHOW 3aBUCMMOCTU OBYX BEKTOPOB
(Teopema).

22.Heobxogmmble U 4OCTaTOYHbIE YCNOBUSA JIMHEMNHOW 3aBUCMMOCTU TPEX BEKTOPOB
(Teopema).

23.TMoHATHe 6a3nca Ha NNOCKOCTU N B NPOCTPaHCTBE.

24.Heobxogummble n goctaTouHble ycnosus 6asuca gns AByx Bektopos (Teopema).

25.3ameyaHne 0 egUHCTBEHHOCTU pasroXeHusi BeKTopa no 6asucy.

26. Teopema 0 koopaMHaTax CyMMbl BEKTOPOB 1 NPOM3BESEHNS BEKTOPA HA YNCHO.

27.0npegeneHne ckanspHoOro Nnpon3seaeHus.

28.CBoWncTBa CKanspHOro Nnpon3BeaeHus.

29.Teopema 0 ckanspHOM NPou3BeeHN BEKTOPOB, 3aAaHHbIX KOOpAMHaTamMu B
OpTOHOPMUpPOBAHHOM Gasuce.

30.TloHATME BEKTOPHOro NPOn3BeaeHUS.
31.CBoncrea BEKTOPHOIO Npon3BeaeHu.



32.BekTopHOE Npoun3BeneHe BEKTOPOB, 3a[laHHbIX kKoopanHaTamMmu B
OPTOHOPMMPOBaHHOM Gasuce.

33.MMoHATNE cmelLaHHOro NponsBeaeHnst BekTopoB. CBsA3b C 06beEMOM
napannenenuneaa.

34.CBoKcTBa CMeLlaHHOro Npou3BeaeHusl.
35. Teopema 0 cMeLLaHHOM NPOU3BEAEHNM BEKTOPOB B OPTOHOPMUPOBaAHHOM Basuce.

36.OnpegeneHune anrebpanyeckon NMHUN Ha NITIOCKOCTK, anrebpanyeckon NOBEPXHOCTMH,
anrebpanyeckon NIMHUKN B NPOCTPAHCTBE.

37.Teopema 06 anrebpanyeckux nuHUsX 1-ro nopsigka Ha nnockoctu. Obuee ypaBHeHne
NPsSIMON.

38.Jlemma (Teopema) o NPoONOpPLMOHANbHOCTU KO3 OULIMEHTOB YpaBHEHNI, 3afatoLLNX
OLlHY NpPsSIMYIO.

39.YpaBHeHue npsimon B OTpe3Kax.

40.KaHoHMYecKoe ypaBHEHME NPSIMOU, ypaBHEHNE MPSAMON Yepes 2 TOYKN.

41.Tlpssmas ¢ yrnoBbIM KO3 MOULNEHTOM.

42.HopmanbHoe ypaBHEHUe NpsiMO.

43.PaccTosiHne OT TOYKM 0 NpsiMon (Teopema).

44.Teopema 06 anrebpanyecknx NoBepxHOCTAX 1-ro nopsigka.

45.Jlemma (Teopema) 0 NPoOnNopLMOHANbHOCTUN KOIPULMEHTOB YPaBHEHNI, 3a4at0LLNX
OHY NJIOCKOCTb.

46.YpaBHEHNE NNOCKOCTU, NpoxoasLwen Yepes 3 pasnnyHble TOYKN.
47.HopmanbHOe ypaBHEHWe MoCKOCTMU.

48.PaccTtosHme OT TOYKM 40 NIIOCKOCTMU.

49.Onpeaenexuve annunca.

50. KaHoHW4Yeckoe ypaBHeHMe annunca.

51.Teopema 06 OTHOLLUEHUM PACCTOSIHUS OT TOYKW ANnunca Ao dokyca K pacCTOsHUIO OT
TOYKM 0O OUNPEKTPUCHI.

52.YpaBHeHWe KacaTenbHOM K 3nmncy.

53.OnpegeneHue runepdonsl. KaHoHMYeckne ypaBHeHue runepbonsl (6e3 BbiBOAa, HO C
NOSACHEHMSIMN)

54.Teopema 0 acumnToTax runepbonbi.

55.Onpegenenune napabonbl. KaHoHMueckoe ypaBHeHue napabonsl (6e3 BbiIBOAA, HO C
NOSACHEHUSIMN).

54. Teopema 0 NpMBeEHUN JIMHUI BTOPOro nopsiaka K KAHOHUYECKOMY BUaY.
55. OnpegeneHne NOBEPXHOCTN BTOPOro nopsigka.

56. NoBepxHOCTN BpaLleHUA.

57. Unnnngpunyeckmne noBepxXHOCTU.

58. Snnuncowna.

59. KoHyc BTOpOro nopsgka.

60. OgHONOMNOCTHbIN rMnepdonons.

61. [1synonocTtHbIn runepbonouns.

62. dnnuntudeckun napabonoua.

63. 'vMnepbonuyeckui napabonouna.

MpumepHbLIN NepeyvYeHb NPaKTUYECKUX 3aaaHNN

1. NaTtb onpegeneHve nMHENHOW 3aBUCUMOCTU U HE3aBUCUMOCTWN BEKTOPOB.
MpuBecTn npumep ABYX JIMHENHO 3aBUCUMBbIX U ABYX MMHENHO HE3aBUCUMbIX BEKTOPOB Ha



MMOCKOCTMU.
2. 3nas paanoxeHus sektopos ' ™M no Tpem HekomnnaHapHbIM BekTopam & Pr €

- — -

NnpoBEPUTD, 6yﬂ,yT Jn l,m,n KOMIMJTaHapHbIl, N B Cllydae yTBepanTeribHOro oteeTa AaTb

NMHEIIHYIO 3aBUCHMOCTb, UX CBS3bIBalowyto: | =C M=a-b-c, n=a-b+c

3. daHbl aBa Bektopa a(11, 10, 2) n b(4, 0, 3). HanTtn BekTOp C, NEPNEHONKYNAPHbIN K
BEKTOpamM a 1 b 1 HanpaBneHHbIN Tak, YTOObI TPOVKa BEKTOPOB a, b, ¢ Bbina
OpUEeHTUPOBaHa TaKkKe Kak M Tpomnka BEKTOpoB el, e2, e3 opToHOpMUpOBaHHOro 6asuca.

2
X Y0

4. HanvcaTb ypaBHeHMe NpsMol, Kacatoleiica annunca 16 12 B Touke (2, -3).

5. [aHbl BepLumMHbl TpeyronbHuka A (3, 6, -7), B(-5, 2, 3), C(4, -7, -2). Hanucatb
napameTpuyeckme ypaBHeHNa MeanaH.

6. Pewntb cuctemy nnMHenHbIX ypaBHeHnn metogom Kpamepa:
X~ Xot X =3
2%, + X, t X; =11
X, T X,+2X,=8

1 2 -1
A=l1 1 1
0 0 1

-1
7. Hantun obpaTtHyto maTpuuy A , €Cnn
8. MeTogom [Naycca pelumTb CUCTEMY JIMHENHBIX YPaBHEHUN:

Xi T 3Xot4 X~ 2 X, =2,
_3X1—7X2—8X3+2X4:—4,
2%~ XoT3Xs =4
2),+4X,+4x;=3.

=(-2-31)

8. Hantu BekTop X, 3Hast 4TO OH NepneHaMKYNsSpeH K BeKTopam a

b=(1-24) 1 yOOBMNETBOPSAET YCIOBUIO (X’ 26 +€ - 763): -14 :

KM BkntovaeT B ceba 2 TeopeTudeckux Bonpoca u 3 npaktmyeckmx sagaHms. OguH
BOMNPOC M OAHO 3agaHne u3 bnoka «nuHenHas anrebpa», oanH BONpoc 1 3agaHne u3 6noka
«AHanuTnyeckasi reomeTpusa»

[Ansa oueHnBaHMA pe3ynbTaToB 06y4eHUs Ha 9K3aMeHe ucnonb3yeTca 4-6annbHas
lwana: «OTANYHOY», «XOPOLLO», «yOOBETBOPUTENBHOY, KHEYAOBNETBOPUTENBHOY.

CooTHOoLeHWEe nokasaTenemn, KpUTepUes M LWKasnbl OLEeHMBaHUSA pe3ynbTaToB
oby4eHuns.

Kputepun oueHnBaHus Lkana oueHok

OTNM4YHOEe  BnageHve Teopuvenm (B TOM  4ucne, OmirnuyHo
AOKa3aTeNnbCTBOM TEOpPEM) M pelleHMe 3aday He Huke




Xopouwlero ypoBH4; UM otnn4yHoe pelleHne 3agay n BnageHue
TeopMeVl HEe HWXe XopoLuero ypoBHA

BnageHve Teopuen (B TOM u4MCne, OOKa3aTeNbCTBOM Xopowo
TEOpPEM) He HWXKE XOPOoLLEro ypoBHA U peLleHne 3afay He HUXKe
yOOBNETBOPUTENBLHOIO YPOBHS;, WNW BriageHne Teopuen He
HWXE YOOBNETBOPUTENBHOIO YPOBHS M PELLEHME 3aday HE HUXE
XOPOLLIETrO YPOBHS

yOooBneTBoputensHoe BrnageHue Teopuen (B ToM uucne | Ydoenemeopu-
OTCYTCTBME [0Ka3aTenbCTB) U YAOBNETBOPUTENBHOE peLUeHnE | mesibHO
3agav

HeyooBneTBOpUTENbHOE  BnageHue  Teopuen;  unu | Heydoenemeopu-
Heya40BNeTBOPUTENbHOE pelleHne 3a4ad meJsibHO

NToroBas oueHka No NPOMEXYTOYHOWN aTTecTauum (3k3ameHy) Qe yunTbiBaeT
pesynbTaTbl 0TBETOB HA KM, a Takke pesynbTaTbl KOHTPOSbHbIX paboT u paccynTbiBaeTCs
no crnegyroLlen opmyne:

Qumoz :Opra”(O’S'Qa +012'Q1+O!3°Q2)’

roe Q9 — oueHka 3a KM, Ql’QZ — OLLEHKM NO KOHTPOSIbHLIM paboTam.

Ecnun oueHka, nonyvyeHHasa 3a KMM otnnyaetca He meHee 4yem Ha 2 Banna B 6onbLuyto
CTOPOHY OT OLIEHKM 3a KaKyt-NMOO KOHTPONbHYI0 paboTy, No cornacuo cTyageHTa u
npenogasaTenst CTYAeHTy MOryT ObiTb BblAaHbl 4OMOMHUTENbHbIE NPaKTUYECKNE 3a4aHNs
AJ15 NOBbLILWEHNSA OLEHKU. ECcnn oTnnvme B MeHbLLYIO CTOPOHY — BO3MOXHa beceaa no
TeopeTn4eckomMmy martepuany.

20.3 ®oHA OLEeHO4YHbIX cpeacTB c(pOPMUPOBAHHOCTU KOMMNETEHLUN CTYAEHTOB,
pekomMeHAyeMbIU ANns NpoBeAeHUA AMarHoCTUYeCKuxX pabort

Bonpocbl ¢ BapMaHTaMu OTBETOB (3aKpbITble)

1. YcTaHOBMTE COOTBETCTBUE Mexay cBOMCTBaMM 6I/1HaprIX OTHOLLEHUN N UX TUNaMW:
1. peq)ﬂeKCI/IBHOCTb, CUMMETPUYHOCTb, TPAH3UTUBHOCTb

2. pethneKkCUBHOCTb, aHTUCUMMETPUYHOCTb, TPAH3UTUBHOCTb
3. aHTMpeNEKCMBHOCTb, aCUMMETPUYHOCTb, TPAH3UTMBHOCTb
OTBeThl:

1. OTHOLWWEHNE SKBMBANEHTHOCTU

2. OTHOLUEHMNE YaCTUYHOrO (HECTPOroro) nopsigka

3. OTHOLWEHMe CTpororo nopsiaka

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

2. Ha mHoxectBe X = {1, 2, 3} 3agaHbl GBUHaApPHbIE OTHOLLEHUS!:

R ={(1),(22),(33),(12)}, R, ={(11),(33).(L2),(21)}, R, ={(13),(3,2).(L.2)}.
Kakoe 13 aTux OTHOLEHUI aBndaeTcs pednekcnBHbiM? BoibepuTte npaBusibHbIN BapuaHT

oTBeTa:
a) oTHoweHue R,



6) oTHoweHne R,

B) oTHoweHue R,
OtBerT: a)
3. Ha mHoxectBe X :{l, 2, 3} 3agaHbl GHapHbIE OTHOLLEHWS:

R ={1D.(22),(33).(12)}, R, = {1,(33),(12). (20)} R, =[@3). (32). (12)}

Kakoe 13 3TUX OTHOLLEHWI ABNAETCS CUMMETPUYHbIM? Bbibepunte npaBunbHbIN BapuaHT
oTeeTa:
a) oTHoweHne R

©) oTHoweHune R,

B) oTHoweHKe R,
OTtBeT: 6)

4. NaHa dpopmyna anre6pbl norvkn U = (Y A 7) \% (X A y) \% (X A 7). Onpepenute, Kakom

13 popmyn anrebpbl IOrMKM oHa paBHoOCUIbHA. BbibepuTte npaBunbHbIN OTBET.
a) XAYAZ

6) Z—>(XAY)
B) XVvYyvVvZ
OtBerT: 6)

5. laHa dyHkumm anrebpbl norvku f (x, Y, Z) = (X - y) A Z HanguTe ee COBEpPLUEHHYHO
AN3BIOHKTUBHYIO HOpMarbHyto oopmy (COH®P). Beibepute npaBunbHbIN OTBET.

a) (Y/\V/\Z)v(i/\y/\z)v(X/\y/\Z)

6) Z—>(XAY)

B) (X/\y/\Z)v(X/\V/\Z)

OtBerT: a)

Bonpocbl ¢ KpaTKMM TEKCTOBbIM OTBETOM (OTKPbITbIE)

6. B HAWN paboTtatoT 67 yenosek. N3 HUX 47 4enoBeKk 3HAKT aHIMUNCKUA A3blK, 35 —
Hemeuknn n 23 — oba a3bika. CKONbKO YENOBEK B MHCTUTYTE HE 3HAET HW aHITIMNCKOro, HU
HeMeLKoro a3blka?

OTBeT: 8

7. CKOMbKO B [OECATUYHOM CUCTEME CUMCIIEHMSI CyLLeCTBYeT [BY3HA4HbIX 4uCern, He
cogepxawmx umcppy 8?

OTBeT: 72

8. Ckonbknmm cnocob6amm MOXXHO NOCTaBUTb B psia 6 YenoBek Anst GOTOCHUMKa?



OTtBeT: 720

Kputepun n wkanel oueHnsanusa sagaHmn ¢OC:

[nsa oueHnBaHWs BbINOMHEHWS 3a4aHuM cnonb3dyeTcs bannbHas Wwkana:

1) 3aKpbITble 3aaaHns (TECTOBbIE C BapMaHTamMu OTBETOB, CPEAHNI YPOBEHb CIOXHOCTH):

*1 6ann — ykasaH BEpPHbIN OTBET;

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

2) OTKpbITble 3aaHuns (TECTOBbIE C KPATKMM TEKCTOBbIM OTBETOM, NOBbILLEHHbIA YPOBEHb
CMOXHOCTN):

2 H6anna — ykasaH BEpPHbIN OTBET;

*0 6annoB — ykasaH HeBepPHbIA OTBET (NOSTHOCTBIO UMM YAaCTUYHO HEBEPHbIN).

3apaHua pasgena  20.3 pekoMeHOylTCcsa K UCNONb30BaHWO MNpW  NpOBEOEHUM
ANarHoOCTUYeCKUX paboT C Lenbl OUEHKM OCTaTOYHbIX pes3ynbTaTOB OCBOEHUS [aHHOW
ANCLMUNITUHBI (3HAHUW, YMEHWI, HaBbIKOB).



