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1. IacnopTt ¢oHIA OLIEHOUYHBIX CPEACTB

Hanpasnenue noaroroBku: 02.03.01 MaremaTtrka U KOMIIBIOTEPHBIE HAYKH.

Hanpasnennocts: MareMaTHUECKHE U KOMITBIOTEPHBIE METOIBI B (DYHAaMEHTAIBHBIX U TPUKIIATHBIX
UCCIIEIOBaHUSIX.

JucuunnuHa: JIuckpeTHas MaTeMaTrKa.

Cemectpsl: 3.

dopma MPOMEKYTOUHON ATTECTALUN: IK3AMEH.

Jlj1g o1leHUBaHMS pPe3yJIbTaTOB 00YUEHMsI UCTIOJIb3YeTCsl OAJUIbHO-PEHTHHIOBAs CUCTEMA.
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2. Tlepeyenb popMHPYEMBIX KOMIIETEHIUI

N3ydeHne mucUIuivHbl «JI[MCKpeTHAs MaTeMaTHKa» HAMpaBiICHO Ha (JOPMUPOBAHHUE KOMIICTCHIIHIA,
npuBeEHHBIX B 1.

Tabnuna 1. PesynpraThl 00y4eHUs 110 AUCHUIUIMHE.

Konapr
KOMITCTEHITUH Coneprxanne Nunukatopst
COTIIACHO KOMIICTSHITUM JTOCTHOKEHUS [lepeyeHb MIaHUPYEMBIX PE3YJILTATOB
®rocC coriacao ®IOC KOMITIETEHIIUU COTJIACHO 00ydeHuUsI IO AUCITUTUINHE
(OTIOTI BO) (OIIOII BO) S

OIIK-2 Crocoben OI1K-1.1. Obxanaer
KOHCYJIbTHPOBATh U 0a30BBIMH 3HAHUSIMH,
KICITONIB30BaTh [OJIyYCHHBIMH B 00J1aCTH
(hyHIaMeHTaIbHBIC MaTEeMaTUYECKUX U (WJIIH)
BHaHHUS B 001aCTH €CTECTBEHHBIX HaYK.
MaTEMaTHIECKOTO OIIK-1.2.

aHaM3a, KOMILIEKCHOT O |J{eMOHCTpHUpyeT yMeHus
1 (QYHKIIMOHAIBHOTO  [peIIaTh THUIIOBHIE 3a/1a4H,

aHaM3a anreOpsl, (hopMynupyembie B 3HaTh:

AHATUTHIECKOH [paMKax MaTeMaTH4ecKux| e  obnaaaer GyHIaMEeHTATLHBIMU
TEOMETPHH, 1 (WJIM) €CTECTBEHHBIX 3HAHUSMH, TTOTYYEHHBIMH B 00JIaCTH
mudpepennmanbHO  HAYK. JIUCKPETHOW MaTEMAaTHKH.

TEOMETPUH U OI1K-1.3. Nmeer 'YMeTh:

TOTIOJIOTHH, HABBIKU MCIIONIF30BAHUS |®  IEMOHCTPUPYET yMEHHE penaTh 3a/1a4H,
miuddepeHuaIbHbIX  (OCHOBHBIX IMMOHSATHA, bopMynupyeMbie B paMKaxX JHUCKPETHOM
YpaBHEHUH, [TeopeM, 3aKOHOB MaTEMAaTHKH.

ITACKP eTHOU MaTEMaTHKH ¥ (M) BirameTs:

MaTEMaTHKH 1 CCTCCTBCHHBIX HAYK VI | ®  MMECT HaBBIKM MCIIOJIb30BaHMSI OCHOBHBIX
MaTEMaTUYECKOM [PELICHHS 3a1a4 MOHSTUH, TEOPEM, 3aKOHOB JTUCKPETHOU
ITOTUKY, TEOPUH rmpodeccHoHaTbHON MaTEeMaTHKH IS PEIICHHUS 3a1ad
BEPOSITHOCTEN, MEATENbHOCTH. podeCCHOHANBHOMN e TeTFHOCTH.
MaTEMaTUYECKOI

CTaTUCTUKU U
CITy4ailHbIX IIPOLIECCOB,
HMMCICHHBIX METO/IOB,
TEOPETHYECKON
MEXaHUKH B
rpodeccroHaIbHON
eATEIbHOCTH.
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3. ConaepikaHue OLEHOYHBIX CPEICTB MO TUCIUIIHHE
3.1.Buabl O1lIeHOYHBIX CPEACTB

Tabmuua 2. Bugbl O1EHOYHBIX CPEJICTB.

HaumenoBanue
OIIEHOYHOT O
CpeicTBa Ha

IIPOMEKYTOYHOU
aTTecTaluu

HaumenoBanue

Kon kommierennuu / mianupyembie |KoHTponupyembie TeMbl OLIEHOYHOI'0
pe3yabTaThl 00y4YeHHUS / pa3nenbl CpeICTBa JUIst

TEKYIIEr0 KOHTPOJIS

Ne i/t

OITK-1

3HaTh:

e oOnamaer pyHIAMEHTATHHBIMH
SHaHUAMU, ITOJTYYCHHBIMHA B
00J1acTH AUCKPETHOM
MaTEMAaTUKH.

Ymers:

® JIEMOHCTPHpYET YMECHUE pemarh
1 3ama4u, HOpMyIUpyEMbIC B
paMKax JUCKPETHOH MaTeMaTHKH

— KombOunaTtopuka u
Teopus rpados [KoHTpOnbHas Bormpocs! amns
— AureOpa noruku  [pabora SK3aMeHa

Bianers:

®  ¥IMeeT HaBBIKH HCITOIB30BAHU
OCHOBHBIX TIOHSITHH, TEOPEM,
3aKOHOB JIUCKPETHOM
MaTeMAaTHUKH TS PelIeHAS
3aaa4 mpodeccnoHaTbHON
JEeSITeTbHOCTH

Tunossie 3alaHusl, KPpUTCPHUU U I1I0KA3aTCJIM OLOCHHBAHUA B paMKaX TCKYIICI'O KOHTPOJIA
IpCaACTaBJICHLI B pa6oqel71 nporpamMme JUCHHUITIIAHBI (MOI[y.]'IH). ITonable KOMIIEKTHI OIICHOYHBIX CpCaACTB
X KOHTPOJIbHO-U3MCPUTCIIbHBIX MATCPUAJIOB XPAaHATCA HA Ka(bez[pe.

3.2.Conep:xkaHue OleHOYHBIX CPeICTB

HpOMe)KYTO‘IHaH arTecTanusd IMpoBOAUTCA B BUAC DK3aMCHA B 3 CEMCCTPC.
BOHpOCH JJIA OK3aMCHa.

=

Onepanuy Hax MHOXkeCTBaMH. TeopeMa 00 OCHOBHBIX ONEPALMAX Hal MHOKECTBAMH.
Xapakrepuctudeckas QyHKIHSA MHOXKeCTBA. CBOMCTBA XapaKTEPUCTHIECKON (DYHKIIMH.

3. Bynean mHOxecTBa. [ToKphITHE U pa3OreHne MHOKeCTBA. IIpaBuno cymmel. Teopema o umciie
BCEX I0JIMHOYKECTB.

[IpsMoe pou3BENEHNUE MHOKECTB. [IpaBUIO IPOU3BEIEHUS.

Yucno coueranuii. TeopeMa 0 peKyppeHTHOM COOTHOIIEHHUH IS YKCIIA COYETAHMIA.

I[IpaBuibHas cko6ouHas cTpykTypa. Yncno Kartanana. Teopema 0 peKyppEHTHOM COOTHOIIEHUH
ms urcna Karanana.

7. Ywucno Crupiaunra 2-ro poaa. TeopeMa 0 PEKYpPEHTHOM COOTHOLIEHUHM ISl unciia CTUpIIUHTa 2-
ro poaa. Teopema o uncnax S2.

N

o gk~
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Yucno bemna. Teopema 0 peKyppEHTHOM COOTHOLLICHHUH I uncia bemna.

Yucno pasmemenuii. Teopema o uncie pazmenienuii. Teopema o uncne ouekuuii. Teopema o

YHUCJIE COYETAHUN.

10. bunommansHas Gpopmyna.

11. CoiicTBa yucia coueTaHHil.

12. Teopema o uncine Karanana.

13. MynbTumMHOKEeCTBO. Teopema o Yuciie MyJTbTHMHOXKECTB.

14. TlonnHoMuanbHbIN K03pPuurent. Teopema o uncne ynopsa0YeHHbIX MYyJIbTUMHOXKECTB.
Teopema 0 noaMHOMHUATBHBIX KO3 (ULIHEeHTaX.

15. Teopema 0 cymMe MOIMHOMHUANIBHBIX KO3 duneHToB. [lonnHomuaneHas popmyia.

16. ®opmyrna BKIFOUEHHUSI-UCKITIOYCHUSI.

17. Teopema o yucie 6ecropsIKOB.

18. Yucno Ctupmunra 1-ro poxa. Teopema o wucne Ctupnuara 1-ro poga. Teopema o uncie
Crupnunra 2-ro poja.

19. JIuneitHOE peKyppeHTHOE COOTHOIICHHE. Penenne TMHEHOTO0 peKypPEHTHOTO COOTHOIIICHHSI.
Teopema 0 TMHENHOCTH peNIEHUH JIMHEUHBIX PEKYPPEHTHBIX COOTHOIIEHUM.
XapakTepuCcTUYECKU MHOTOYIEH JUIsl IMHEWHOTO PEKYPPEHTHOTO COOTHOIIEHU. Teopema o
MIPOCTENIINX PEMICHUSX JTUHEHHBIX PEKYPPEHTHBIX COOTHOILIEHUM.

20. Teopema 0 pemIeHUsIX TMHEHHBIX PEKYPPEHTHBIX COOTHOIIEHUH.

21. Teopema 06 onpenenurene Bannepmonma. Teopema 06 o01iemM BUIe peIICHUN TUHEHHBIX
PEKYPPEHTHBIX COOTHOIIEHHUM.

22. IlpouzBogsmias ¢pynkius. CyMMa v mpousBeieHre npou3Boasux Gpynakmuii. Teopema 06
00paTHO¥ POU3BOAAIICH (PYHKIIMH JJIsI TPOU3BEICHUS.

23. IloacranoBka nmpomsBoAsanX GyHaknmii. Teopema 06 oOpaTHOM mpousBoaseld QyHKIIUN IS
MI0JICTAHOBKHU.

24. IlponsBoaHas ¥ UHTErpai npoussosimeil pynkuuu. Teopema o npousBosILEeH QYHKIMM U1
yucen OuboHauyH.

25. PanmoHanbHas npousBoaias GpyHkuus. Teopema o npou3BOIAIMX (PYHKIMAX JUIS TMHEHHBIX
PEKYPPEHTHBIX COOTHOIIEHUH.

26. Teopema o npousBoasmen Gpyakuun s yucen Kartamana.

27. Teopema o umciie pa3dueHuii Ha He Oojee, yeM k crmaraembix. Teopema o IPOU3BOIAAIICH
bynkimu P=¢(s). Teopema o npousBosiieit GpyHkimu Py(S).

28. Teopema o npoussosuieii Gpyukuuu P(s). Teopema o uucnax pd u pg.

29. [lenTaroHanbHas Teopema Ditniepa. Teopema o pekyppeHTHOH hopMmyrie i ynucia pa3oueHui.

30. PaBHOMOIIHBIE MHOXeCTBA. CUeTHOE MHOXKECTBO. TeopeMa 0 CUETHBIX [TOIMHOMKECTBAX.

31. Teopema 0 paBHOMOLTHOCTH OECKOHEYHBIX MHOXECTB. Teopema 0 paBHOMOILHOCTH OTpe3Ka.

32. Teopema KanTopa -- bepHiureiina.

33. Teopema Kanrtopa. Kontunyansnoe MuoxxectBo. O61mas Teopema Kanropa.

34. OcHoBHbIe MOHATHUS Teopuu rpados. M3omopdHOCT rpadoB. Jlemma o pykonoxkaTtusx. MaTpuiist
MHIUJEHTHOCTH U CMEXHOCTH.

35. [Tnanapusie rpader. @opmyna Ditnepa. Teopema o HemmanapHocT Ks u K3, 3. Kpurtepuit
ITonTpsaruna — KypaTosckoro.

36. Paznensroniee MHOKecTBO Tpada. Kpurepuii Mmocta. Teopema o CBS3M 4nciIa BEpIIMH, pEoep U
KOMIIOHEHT CBSI3HOCTHU Tpada.

37. Diinepos rpad. Kpurepuit DitnepoBoctu.

38. 'amunbTOHOB Trpad. JocraTtouHoe ycaoBHe TaMUIbTOHOBOCTH.

39. DKBUBAJIIEHTHBIE ONIPEICTICHUS IepeBa.

40. Kop Iproddepa. Teopema o uuciie HOMEUEHHBIX JIEPEBBEB.

© o
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42.
43.
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45.
46.

471.
48.

49,

50.

51.

52.
53.
54,
55.
56.
S7.

58.
59.
60.
61.
62.
63.
64.
65.
66.

67.
68.
69.

70.

Xpomatrueckoe uncio rpada. Teopema o nBynBeTHbIX rpadax. Unucino HezaBucuMocTH rpada.
Teopema o cBA3M XpOMATUUECKOTO YKMCIIA U YUCIIa HE3aBUCUMOCTH.

Teopema o xpomarnueckom uucie rpada u ero 1onojaHeHus. Teopema o nATH KpacKax.
XpOMaTUYECKUN ITOJTMHOM.

Oynkus 2-3Ha4HOM JIoTHKU. TeopeMa o uuciie GyHknwii B Po. @opmyra Hax CUCTEMOM
¢bynkuuit. CymecTBeHHas 1 QUKTUBHAS TIEPEeMEHHAs!.

PaBuble pyHkMH. DKBHUBaNeHTHBIE (GOpMYIbl. Teopema 00 OCHOBHBIX SKBUBAJIEHTHOCTSIX.
Teopema o npencrasnenuu B Buge CJIH®. Teopema o npeacraBieHun B Buae GopMyIibl HaJl
KOHBIOHKIHMEHN, U3BIOHKIIMEN U OTPULIAHUEM.

Teopema o npencraBinenun B Buae CKH®. Tlonmunom XKerankuna.

3ambikaHue kiacca QyHKUMH B P2. IlomHbli kiace QyHKIMNA. 3aMKHYTBIN KJ1acC (QyHKIIMM.
CBoiicTBa 3aMbIKaHHUSI.

TeopeMa 0 CBeICHUU K 3aBEIOMO MOJHOM cucteme. Teopema o moJiHbIx cucremax B P2. Teopema o
CYILIECTBOBaHUH U €MHCTBEHHOCTH MorHOMA JKerankuHa.

Omnpenenenue kinaccoB To, T1. [[BoticTBeHHas ¢pynkius. Onpenenenne knacca S. Teopema o
3aMKHYTOCTH KitaccoB To, T1, S.

[Ipenmectpyromue Habopsl. Onpenenenue kiaccoB M, L. Teopema o 3amkHyTOCTH KitaccoB M, L.
Teopema o pazmuHocTy KiaccoB To, T1, S, M, L.

Teopema 0 HECaMOABOMCTBEHHOM (DYHKITHH.

Teopema 0 HEMOHOTOHHOU (HYHKITUH.

Teopema o HenmMHEIHOW QyHKIIHH.

Kpurepuit nonnotsl. Teopema 0 3aMKHYTHIX Kilaccax B Po.

[Ipennonueiii kinace B P2. Teopema o mpeAnoHbIX Kiaccax.

Oynkius k-3Haunoit oruku. Teopema o uncine ¢pynkiuii B Pk. Teopema 00 ananore mpaBuia e
Moprana B P«.

Teopemsl 0 epBoOii ¥ BTOPOH HOPMAJIBHBIX (hopMax B Pk.

[Tomunom B Px. Teopema o He cymiecTBOBaHUHU MOJIMHOMA IS jo B Pk.

Manas Teopema @epma. Teopema o npeicTaBICHUN B BUJE TOJUHOMOB (YHKITUH U3 Pk
Teopema o nosHbIX cucremax B Pk. Teopema o He cymiecTBOBaHMM MOJIMHOMA )i X V' y B Pk.
OyHKIWsA, coxpanstomas MHokecTBO E C E),.. Kitace Te. Teopema o 3amkHyTOCTH Kitacca TE.
Teopema o noctpoenun MHOkecTBa [Flx y. Teopema 06 anropurme pacro3HaBaHusl MOJTHOTHI B Pk.
Kitacc Mg. Teopema o 3amMkHyTOCTH Kiacca Mr. Teopema o coBmageHuu KiaccoB [MR]xy u R.
Teopema Ky3nenosa.

[Tonnas cuctema QyHKIUH B 3aMKHYTOM Kiacce. baszuc 3amkHyToro kiacca. Teopema 06
OTCyTCTBHH 0Oazuca.

Teopema o cymiecTBoBaHHM CYETHOTO Oas3uca.

CymectBenHas GpyHKIus B Pk. Teopema o Tpéx 3HaUEHUAX CYIIECTBEHHOW (DyHKIUU.

Teopema o kybe juts cymiecTBeHHOM pyHkuuu. Teopema o KBaaparte sl CYILIECTBEHHOMN

GyHKIHH.
Kpurepnii Ciynienkoro.

Bomnpocs! k komutokBuymy Nel no Teme «KomOuHaTopuka u Teopust rpadopy:

1.

2
3.
4.
5

Onepanuu HaJ MHO>KECTBAMU

Teopema 06 OCHOBHBIX OIepaIUsIX HaJl MHOXKECTBAMH
XapakrepucTruueckas: QyHKIUS MHOXKECTBa
CBolicTBa XapaKTePUCTUUECKON (PYHKIHH

bynean MHOXecTBa
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6. IlokpsITHE U pa3dHeHnEe MHOKECTBA

7. IlpaBuio cyMMbl

8. Teopema o 4mncie Bcex MOIMHOKECTB

9. IIpsiMoe mpou3BeICHHE MHOXKECTB

10. [TpaBuio npou3BeACHUS

11. Yucno couyeranuit

12. Teopema 0 peKyppeHTHOM COOTHOUICHHUH /ISl YMCIIa COYSTaHUH

13. TpaBuibpHas CKOOOYHAS CTPYKTYypa

14. Yucno Karanana

15. Teopema 0 peKyppeHTHOM COOTHOLIEeHUH Jyist ynucna Karanana

16. Yucno Ctupnunra 2-ro poja

17. Teopema 0 peKyppeHTHOM COOTHOLIEHHUH i yuciaa CtupiuHra 2-ro poaa
18. Teopema o umciax S2

19. Yucno benna

20. Teopema 0 peKyppeHTHOM COOTHOIICHHH /Il uucia bermma

21. Yuco pa3menieHui

22. Teopema o yucIe pa3MerIeHAN

23. Teopema o umncie OUEKITUI

24. Teopema 0 4HCIIe COYCTAHHM

25. burommuanbHas popMmyiia

26. CBoiicTBa unciIa cOYeTaHUMN

27. Teopema o uncie Karanana

28. MynbTUMHOXKECTBO

29. Teopema o 4mclie MyJbTUMHOKECTB

30. INonmmHOMMANBbHBIN KOADOUITHEHT

31. Teopema o umnce ynopsiA0YCHHBIX MYJIbTUMHOKECTB

32. Teopema 0 IOJMHOMHUATBHBIX KOA(DHIIHEeHTaX

33. Teopema 0 cyMMe MOJMHOMHAIBHBIX KO3 DHUITEHTOB

34. I[TonmHOMHMaNIbHAS hopMyia

35. ®opMyIia BKIIOUYEHUS-UCKITFOUCHHS

36. Teopema o umciie OECIOPSIKOB

37. Yucno Ctupnunra 1-ro poga

38. Teopema o uucne Crupnunra 1-ro poga

39. Teopema o uucne Crupnunra 2-ro poaa

40. JIuneliHOE pEKypPEHTHOE COOTHOIIECHHE

41. PenieHue TUHEHHOTO PEKYPPEHTHOTO COOTHOIICHUS

42. Teopema 0 TMHEHHOCTHU pEIICHUI JTMHEHHBIX PEKYPPEHTHBIX COOTHOIIEHUI
43. XapaKTepuCcTUYeCKUH MHOTOUIEH /sl TMHEHHOTO PEKYPPEHTHOTO COOTHOLIEHHUS
44. Teopema 0 MPOCTEHIINX PELICHUAX JTUHEHHBIX PEKYPPEHTHBIX COOTHOIIECHUI
45. Teopema 0 pelIeHUsX JIUHEHHBIX PEKYPPEHTHBIX COOTHOLIEHHH

46. Teopema 06 onpenenurtene Banaepmonaa

47. Teopema 06 oO1mieM Bue pelIeHni TMHEHHBIX peKypPEHTHBIX COOTHOLIEHHUH
48. TlpousBoasmiast PyHKIUS

49. Cymma ¥ pou3BeIeHNe MPOU3BOAINX (DYHKINN

50. Teopema 00 0OpaTHO# MpoU3BOISIIEH PYHKIMU Il TIPOU3BEACHUS

51. TloacTaHoBKa MPOU3BOAAIIUX (DYHKITUI

52. Teopema 06 o6paTHOM TPOU3BOASIIEH DYHKIIMH JUTSI TIOJCTAHOBKH

53. [IponsBoaHast M UHTETPa MPOU3BOIIIEH PYHKIINH
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54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.

Teopema o npousBosmelt GyHKIUH I yrcen PudboHaudH
PannonanpHas npousBojsias GyHKIus

Teopema o mpou3BOAAMINX QYHKIUAX IS TIMHEUHBIX PEKYPPEHTHBIX COOTHOIICHU I
Teopema o npousBoAsmen pynkuun as ynucen Karamana
Teopema o unciie pazdueHuii Ha He Oosee, ueM k ciaraeMbrx
Teopema o nipousBo et GyHKIwH P=k(S)

Teopema o nipousBo el GhyHKIHH Pk(S)

Teopema o npousBosmet pynkuuu P(s)

Teopema o uncnax p) u p&

[TentaronanpHas TeopeMa Ditsiepa

Teopema o pexkyppeHTHOM dopMyIie Tt unciia pa3oneHui
I'pad

CreneHnp BEpIIMHBI

JlemMa 0 pyKOIOKaTHAX

N3omopdubIe rpadsl

Martpuna CMeXHOCTH

Martpwuiia UHITUIEHTHOCTH

CBolicTBa MaTpull CMEKHOCTH U MHIIUIEHTHOCTH
[TnanapnsIif rpad

®dopmyna Dinepa

Teopema o HermanapHoctu Ks u K3, 3

Kpurepuii [loutpsaruna — KyparoBckoro

Paznenstoniee MuoxkecTBO rpada

Kpurepuit mocta

Teopema o cBs3M uKcia BepIiinH, péoep U KOMIIOHEHT CBSI3HOCTH Ipada
DitnepoB rpad

Kpurepuii DitniepoBoctu rpada

lNamunbroHOB rpad

®dopmyna Dinepa

Teopema o Hermanapuoctu K5 u K3, 3

Kpurepuii [lonTpsruna — Kyparosckoro

Paznenstonee MmHOkecTBO rpada

Kpurepuit Mmocta

Teopema o cBs3M uKcna BepIinH, péoep U KOMIIOHEHT CBSI3HOCTH rpada
Diinepos rpad

Kpurepuii DitnepoBoctu rpada

lNamunbToHOB Tpad

JloctaTouHoe ycnoBHE TraMUIIBTOHOBOCTHU Tpada

epeso

Teopema 00 SKBUBaJICHTHBIX ONPEACTICHUIX AepeBa
Teopema 0 ynciie TOMEUYEHHBIX I€PEBHEB

Xpomatuueckoe 4yucio rpada

Teopema o AByIBETHBIX Tpadax

Uwucno He3aBUCUMOCTH Tpada

Teopema 0 CBSI3U XpOMATUYECKOTO YUCIIA U YUCIIa HE3aBUCUMOCTHU
Teopema o xpomaTuyeckom yucie rpada u ero I0MOTHEHUS
Teopema 0 msATH Kpackax

XpOMaTUYECKUI TTOJIMHOM
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Bompocs k komokBuymy No2 1o Teme «Airedpa JOTUKI»:

OyHKIUA 2-3HAYHOM JIOTUKU

Teopema o uncie pynkuuii B P2

®dopmyna HaJ cucTeMON (DyHKIMM

CymiecTBeHHas U (UKTHUBHAS IEPEMEHHAS

PaBuble QpyHKIINN

OKBUBaJIEHTHbIE (POPMYIIBI

Teopema 06 OCHOBHBIX SKBUBAJICHTHOCTSIX

Teopema o nipencraBinenun B Buge CAHD

Teopema o mipeacTaBiIeHNH B BHJIE POPMYIIBI Ha/I KOHBIOHKIIMEH, TU3BIOHKITEH U OTPUIAHHEM
0. Teopema o nipencrasiennn B Bujge CKH®D

11. TTonmmaoMm XKerankuHa

12. 3ambikanue knacca GyHKIuUi B P2

13. IMomHbIi K1ace GYHKIHIA

14. 3amkHyTbIH KIacc QyHKIUN

15. CpoiicTBa 3aMbIKaHUs

16. Teopema 0 CBEJICHWU K 3aBEIOMO TIOJTHOH CHCTEME
17. Teopema o moaHBIX cucTeMax B P>

18. Teopema o cyieCTBOBaHUH U €JMHCTBEHHOCTH MoMHOMA JKerankuHa
19. Onpenenenue knaccoB To, T1, S, M, L

20. Teopema o 3aMKHyTOCTH Kj1accoB To, T1, S, M, L

21. JIroiicTBeHHAst PyHKITUS

22. IlpenmecTBytomue HAOOPHI

23. Teopema o paznuunocty kiaccoB To, T1, S, M, L

24. Teopema 0 HECaMOABOMCTBEHHOU (PYHKITMH

25. Teopema 0 HEMOHOTOHHOH (DYYHKITUU

26. Teopema o0 HENMMHEHHOU PyHKIIMH

27. Kpurepuii OJHOTHI

28. Teopema 0 3aMKHYTHIX Ki1accax B P

29. Ilpenmnonuerii knacc B P2

30. Teopema o0 IpeAIoIHBIX KIaccax

31. Oynkuus k-3HauHOM TOTUKH

32. Teopema o uucne pynkuit B Pk

33. Teopema 006 anasiore npaswia e Moprasa B P

34. Teopema 0 TIEpBOI HOpMaIbHOU Gopme

35. Teopema o BTOpoOii HOpMaIbHOHU (hopMme

36. ITomunoMm B Pk

37. Manas Teopema depma

38. Teopema o mpeAcTaBIEHUH B BUAE MOJIUHOMOB (pyHKINN U3 Pk
39. Teopema 0 He CyIIECTBOBAHUU MOJIMHOMA 11 jo B Pk
40. Teopema o mosiHBIX cuctemax B Pk

41. Teopema 0 He CYIIECTBOBAHWUHU MOTUHOMA 171t X V Y B Pk
42. OyHKIUA, COXpaHSIONIas MHOXecTBO E C E),

43. Knace Te

44. Teopema 0 3aMKHYTOCTH Kiacca Te

45. Teopema o moctpoenuu MHoxecTBa [Flx y

HROo~NoGa~wWNE
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46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.

Teopema 00 anropuT™Me pacrio3HaBaHUS IMOJTHOTHI B Py
Knacc Mr

Teopema o 3amMkHyTOCTH Ki1acca Mr

Teopema o coBmageHuu kinaccoB [MRr]x,y 1 R
Teopema Ky3nenosa

[Tomnas cuctema (hyHKIMH B 3aMKHYTOM KJlacce
bazuc 3amkHyTOTO KJIacca

Teopema 06 oTcyrcTBUM Oa3uca

Teopema o cymiecTBoBaHMM CYETHOTO Oa3uca
CymectBenHas pyHkIus B Pk

Teopema 0 TpEX 3HAUEHHUAX CYILIECTBEHHON (QYHKIIUU
Teopema o ky0Oe JIsl CYIIECTBEHHOM (PYHKITHI
Teopema o kBazpare /i CylneCTBEHHOW QyHKIIUU
Kpurepuit Ciiynenxoro

[Ipumepbl KOHTPOJIBHBIX PabOT:
KonTponsnas pabora Nel no teme «KomOuHaToprka»

el o =

C MCMONb30BaHUEM PEKYPPEHTHOMN (hOPMYJIbI BBIYMCIIUTE 3HAYEHHE Sg.

Haiitu uyncio cmoco6oB pa3ioXuTh 6 OJMHAKOBBIX IIAPOB MO 4 OJMHAKOBBIM SIITUKAM.

Haiitu koodunuent npu x1° B pasnoxenun muorounena (1 + x + x2)10,

Ha oxpyxHocTH oTMedeHO 2n Touyek. HaWTu dYmcio cmocoO0OB COSOUHUTH MX N TIOMAapHO-
HEMEePeCeKaAIUMHUCS TyraMi BHYTPH OKPY>KHOCTH.

Haiitn 49ncno CIOPBbEKTHUBHBIX OTOOpaX€HWW M3 MHOXKECTBA MOIIHOCTH 6 B JBYXAJIEMEHTHOE
MHOKECTBO

Kontponbras padota Ne2 o teme «KomObunaropuka u Teopust rpadoB»

1.

N

Haiitu dopmyny o0miero wieHa MociaeI0BaTeIbHOCTH, 3aJaHHOW JUHEHHBIM PEKYypPPEHTHBIM
COOTHOIlIeHuEeM 4a,, 1 — 3a,,a, = 10,a; = 16.

Haiitu nmpousBomsmnyro GpyHKIuto 1ist nocieaosarensHoctu {1,2,3,1,2,3, ... }.

Haiitn npounsBojsimyro (QyHKIUIO IJI YHCIOBOM MOCIEIOBATEIBHOCTH, 3aJaHHOW JTMHEHHBIM
PEKYPPEHTHBIM COOTHOLICHUEM Ay 4y = 4Ap4q1, —4ay,, a9 = a; = 1.

Haiitu yncio pa3ImyHbIX CBSI3HBIX JCPEBBEB C IIECTHIO BEPITUHAMH.

Ha muoxectse {1, ...,8} 3amano otaomenue cmexuoctu: (a, b) < a + b neuérno. Onpenenuts,
SIBJISICTCS JTM OH SHJICPOBBIM, TaMHJIbTOHOBBIM, TJIAHAPHBIM.

KonTtpomnbHas padora Ne3 no Teme «2-3HauHasi JOruKa»

1.
2.

ok

IMoctpouts CJIH® nu CKH® st ¢pyskuumu, 3anannoit popmyinoii (x +y) = (y A z).

[IpoBepuTh MPUHAATIEKHOCTH BCEM MATH KiaccaM To, T1, S, M u L (yHKuil, mpuHamiexammx
MHOXKeCTBY {x = ¥, x - {y A z}}.

Haiitu Bce monotonusie _¢dyukimu f(X, y, z, t), yaosiersopstomniie ycaosusm f(1, 0, 0, 0) =1 u
f(0,1,1,1)=0.

Haiitu uncno ¢pynkuuii N HeusBecTHbIX B Kinacce Ty N T;.

Haiitu Bce dyHKIIMN IBYX HEM3BECTHBIX, B OJJUHOUYKY 00pa3yIOUIUX MOJIHYIO CUCTEMY.

KonrponbHas padota Ne4 o teme «K-3HadHast JOTUKa»

1.
2.
3.

3anmcath Qynkuuio f(X) = ~X mpu K = 5 B mepBoit u BTOpOii HOpMAIBHBIX (hOpMaX.
[Moctpouts mosmHOM st pyHKIHH f(X) = 4J2(X) + 3J3(X) pu k = 5.
OnpenenuTh, CYIECTBYET JIM NOaHHOM Jutst GyHKuH j1(X) + j2(X) mpu K = 4.
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4. Jlokasath oaHOTY cuctembl {(x A y) + z, (x~y) + z} cBeieHrEM K 3aBEIOMO MOJIHOW CHCTEME B

Po.

5. Tlposeputs, mpuHamiexut Ju Gyakuus f(X, y) = X + y 3ambikanuto kiacca F = {x — y} B Pa.
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4. 5. TpoBeputs, npuHaIe:KuT jJu pynkuus f(X, y) = X + y 3ambikanuio kiacca F = {X — y} B P2.
IMopsinok npoBeAeHNs] 1 KPUTEPUH OLIEHMBAHUS IIPOMEKYTOYHOM aTTeCTALNH

4.1.I1lopsiaok npoBe/ieHUsI IPOMEKYTOYHOH aTTeCTAlMH

OneHka 3a AUCHUIUIMHY (OPMHUPYETCS Ha OCHOBE IOJYYEHHBIX OLIGHOK 3a KOHTPOJIBHO-
PEUTHHIOBBIE MEPONPUATUS TEKYIIEro KOHTpoJs. CTyAEHT MOKET MOBBICUTH CBOW PEUTHHT, Mpoiias
KOHTPOJIBHOE MEpPOIPHUITHE IMPOMEXKYTOUHON arrecTaluu — OTBeT mo Ounery. CTyneHT BbIOMpaer
CllydaiiHbIil Ouier, coJepXKaluii JBa TEOPETHYECKMX Bompoca U oOAHy 3ajgady. CryaeHTy
npenocTasiserca He Oojee 60 MUHYT Ha MOArOTOBKY oTBeTa. [lo McTedeHMM 3TOr0 BPEMEHU CTYAEHT
OTBEYAET JK3aMEHATOPY BOIPOCHI OMIIETa U OOBACHSET, Kak pemaercs 3agada. dukcanus pe3ylbTaToB
y4eOHOM JeATeNbHOCTH MO AUCHMIUIMHE MPOBOAMUTCA B JEHb DK3aMEHa NpPU JIMYHOM NPUCYTCTBUU
CTY/IEHTA.

4.2 KpuTepuu olleHMBAHHUSA MPOMEKYTOYHOH aTTECTAMH M0 BUAAM OLEHOYHBIX CPEJACTB

DK3aMEHAIMOHHBIN OWUJIET COAEPKHUT JIBa TEOPETHYECKUX BOIpoca M OAHY 3amauy. Kaxnablit
TEOpeTUYeCcKuil Borpoc onieHuBaercs ot 0 10 3 6amios:
e J1aH MOJHBINA U MPaBUIILHBINA OTBET — 3 Oaslia,
e JI0Ka3aTeJIbCTBA YTBEPXKACHHUM COJEp)KaT OMIMOKK (YacTh IIaroB JHOO MpoImyIlieHa, JrOo
00BSICHEHBI HEBEPHO), OJTHAKO BCE OCTAIbHBIC (DOPMYITUPOBKU HU3JI0KEHBI BEpHO — 2 Oaia,
® JI0Ka3aTelbCTBa MOJHOCTHIO HEBEPHbIE, OJHAKO BCe (DOPMYIUPOBKU M3JI0KEHBI BepHO — 1
Oas, 9acTh (GOPMYIMPOBOK JIMOO OTCYTCTBYIOT, JIMOO HEBEPHBI, OJHAKO JOKA3aTEIhCTBA
MpUBEIEHBI BepHO — 1 Ga,
® BO BCEX OCTaJlbHBIX ciTy4asx — 0 6amios.
3agaua — ot 0 1o 2 6GayuIoB:
e 33/1aya pelieHa BepHo — 2 Oaia,
® T[IOArOTOBJIEHHOE pelIeHHe ObUI0 HEBEPHO, OJHAKO B
CaMOCTOSITEJILHO Hal/IeHbl U UCTIPaBIIEHbI OMINOKU — 1 6as,
® BO BCEX OCTaJIbHBIX cirydasx — 0 6amios.

Xo04a€ OTBCTa CTYACHTOM

OI_[eHI/IBaHI/IC OTB€Ta Ha 3K3aMCHC.

[IponBuHYTBIN ypOBEHB ba3oBelii ypoBEHB [ToporoBsliii ypOBEHb Hu3skuii ypoBeHb
OCBOCHHS OCBOCHHSI IPOBEPSEMBIX OCBOCHHS OCBOCHHSI IPOBEPSIEMBIX
MIPOBEPSEMBIX KOMITETEHIUIT MIPOBEPSEMBIX KOMITETEHIIU I
KOMITETeHIIUH KOMITETEHIU I
7-8 6amnoB 5-6 6amioB 3-4 6amos 0 - 2 GannoB
Ob6yuaromtuiics O6yuatomtuiics rpamotHo | OOyyaromuiicst umeer |OOydaronuiicss He 3HAET
MIOCJIE/I0BATENbHO, U 110 CYILLECTBY U3JIaraeT |3HaHUS TOJIBKO OCHOBOIIOJIAr AIOLIUX
I'PaMOTHO U JIOTUYECKU |MaTepHa; BiIajeeT OCHOBHOTO Marepuaina, |BOIPOCOB H3y4aeMOro
CTPOMHO H3NaraeT OCHOBHBIMU HO HE YMeeT JieNaTh Kypca Wiu
MarepHai; BIajeeT MaTeMaTU4eCKUMHU BBIBOJIOB U 3HAUUTENbHON YacTH
OCHOBHBIMHU METOaMU; He JOIMYCKAeT |/J10Ka3aTesbCTB; IPOTPaMMHOTO
MaTeMaTHYeCKUMHU CYILIECTBEHHBIX OIIMUOOK, |IOIyCKAaeT OIIUOKH, Marepuaia; JoImycKaeT
METO/IaMU U HO HCIBITHIBAET HPUBOJIUT omuoKH, 0OHApYKHBAET
AITOPUTMAMHM PELICHUs |3aTPyAHEHUs B BHIBOJAX |HEI0CTATOUHO HEYMEHHUE UX
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MHWHOBPHAYKHN POCCHUU
\,)} DenepanbHOE TOCYIapCTBEHHOE OIOKETHOE
@ 00pa3oBaTeNbHOE YIPEIKICHUE BBICIIETO 00pa30BaHUS

«Hensbunckuit rocynpaperBeHnsiii yausepcure» (PI'BOY BO «Henl V)

®DOHJ] OLICHOYHBIX CPEACTB IS IPOMEKYTOUHON aTTECTALNH 1I0 JUCHUILIHHE (MOIYII0) «J{HCKpeTHast MaTeMaTHKa»
o HanpasneHuro noaroroku 02.03.01 «MaTtemaTrka U KOMIIBIOTEPHBIE HAYKH) HANPAaBICHHOCTH

«MareMaTuuecKre ¥ KOMITBIOTEPHBIE METO/IBI B ()YHIAMEHTAIBHBIX U MPHUKJIIATHBIX UCCIICIOBAHUSIX) crp. 14
OI'BOY BO «Henl'V»
3aaa4; YMCCT CTPOUTH M JOKa3aTcJIbCTBaAX, IMpaBHUJIbHLIC HCIIPABJIAThb, HC MOXKCT
MaTeMaTU4EeCKHE yM€EET PUMEHSTh (bopMyIUpOBKY; C yBSI3aTh TEOPHIO C
MOZACIIH, YBA3bIBATH OCHOBHBIC IIOJIOKCHUA U | TPYAOM YBA3LIBACT HpaKTHKOfI.
TEOPHIO C MPAKTUKOW, | (POPMYIBI [UTsl peIIeHUs] | OCHOBHBIE TIOJIOKEHHS
MOKa3bIBACT YMEHUE 3a/1a4. C TIPaKTHUKOM.

IIPHUMCHATHb 3HAHUA.

4.3.Pe3yabTaThl MPOMEKYTOUHOI aTTeCTALIMH U YPOBHH c()OPMHPOBAHHOCTH KOMIETeH Mt

HToroBas omeHKa BBICTABISIETCS 1O 8-0aJUTHHOM IIIKaJIe, HCXOIS U3 MOJTydeHHOW CYMMBI OaJIIOB:

0 - 2 6ayIOB — HEYOBIICTBOPUTEITHHO;

3 - 4 Ga)IOB — YJIOBJIETBOPHUTEIILHO;

5 - 6 6ayTIOB — XOPOTIIO;

7 - 8 6aIoB — OTIIMYHO.

OCOOCHHOCTH TIPOBEJICHUH TPOIIETYPHl OIICHUBAHUS PE3YJIbTATOB OOYYEeHHWS MHBAIHUIOB W JIUI] C
OTpaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbsl 0003HAaUEHBI B paboyeil mporpaMMe JUCHMITIIUHBI (MOTYJIS).

YpoBHU c(HhOPMUPOBAHHOCTH KOMIIETEHIIUI OINpeeNsieTcs CiaeIyouM 00pa3oM:

1. npoABHHYTHIN ypOBEHb CHOPMUPOBAHHOCTU KOMIETEHIIMM COOTBETCTBYET OLEHKE «OTIHUYHOM:

oOyuarouuiics BiaJieeT 3HaHUAMHU TpeIMeTa B TIOJTHOM 00bEMe ydeOHOU MpOrpamMMmbl, TOCTATOYHO
ryOOKO OCMBICIMBAET JAUCHUUIUIMHY; CaMOCTOATEIbHO, B JIOTHYECKOW TOCIENIOBAaTENbHOCTH U
MCYEpIBIBAIOIIE OTBEYACT Ha BCE BOMPOCHI, MOAYEPKUBAET MPHU 3TOM CaMO€ CYLIECTBEHHOE, YMEET
aHaJIM3UPOBaATh, CPAaBHUBATH, KJIacCU(UIUPOBATH, 000011aTh, KOHKPETU3UPOBATh U CUCTEMATU3UPOBATH
M3YYEHHBIN MaTepuall, BbIICIATh B HEM IVIaBHOE: YCTaHABIUBATH PUYMHHO -CJIE/ICTBEHHBIE CBSI3U; YETKO
(bopMUpYeT OTBETHI;

2. ©0a30BbIi YPOBEHb COOTBETCTBYET OLIEHKE «XOPOIIIO):

oOyuaronuiics BlajieeT 3HaHUSIMU TUCIHUIUIMHBI IOYTH B MOJHOM 00BEME MPOrpaMMbl (MMEIOTCS
poOeIbl 3HAaHHUH TOJBKO B HEKOTOPBIX, OCOOCHHO CJIOXHBIX pa3/eliax); CAMOCTOSITEIbHO U OTYACTU MPU
HABOJAIIMX BOIpocax JaéT MOJIHOLEHHBbIE OTBETH HAa BOMNPOCHI; HE BCErja BbIACNAET Hauboliee
CYIIECTBEHHOE, HE JIOMYCKAET BMECTE C TEM CEpbE3HBIX OMIMOOK B OTBETAX;

3. TOpOroBBIA YPOBEHb COOTBETCTBYET OIIEHKE «YIOBICTBOPUTEILHO:

oOyuaronuiicss BiajeeT OCHOBHBIM 00BbEMOM 3HAHMI MO AUCHUILUIMHE, MPOSIBISET 3aTPyIHEHUS B
CaMOCTOSITENIbHBIX OTBETaX, OMEPUPYET HETOYHBIMU (POPMYIMPOBKAMHU; B MPOIIECCE OTBETOB JIOMYCKaeT
OILIMOKY IO CYIIECTBY BOIPOCOB;

4. HU3KHI ypOBEHb XapaKTepU3yeTcs HEC(POPMUPOBAHHOCTHIO KOMIIETEHIIMI HA Ha4YaJIbHOM
YPOBHE MO 3aBEPIICHUN U3YyUEHUS JUCIUIUIMHBI, COOTBETCTBYET OLIEHKE «HEYAO0BIETBOPUTEIBHON:

oOyJaronuiicss He OCBOMII 0053aTENbHOTO0 MUHUMYMa 3HAHUH MpeIMeTa, He CIOCOOEH OTBETHTh Ha
BOIIPOCHI JJaXKe MPU JOTOTHUTENBHBIX HABOASAIIMX BOIIPOCAX 3K3aMEeHATOpA.
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02.03.01 MaremMaTuka U KOMIIBIOTEPHbIC HayKH, MaTeMaTH4ecKHe H KOMIIbIOTEPHbIE METO/AbI B
(yHnaMeHTAJIbLHBIX HCCIe0BaHUAX, /[IUCKpeTHasA MaTeMaTHKa, 2026 rox Habopa, ouHas

¢popma

@oHJ OLIEHOYHBIX CPEeICTB AUCUMIIUHBI (MOAYJIs1) 0I00pPeH U PeKOMEH/I0BAH:
IIpopexrop 1o y4eGHoi pabore yTBepkaeHo 27.02.26 A.A. CanamatoB

Y4eHBIM COBETOM MaTeMaTHYECKOTO (PaKyIbTeTa

ITporokon 3aceqanus Ne 8 ot 19.02.2026

[Ipencenarens YueHoro coBera

MaTeMaTH4eCKoro (akyIpTeTa COITIaCOBAaHO A. C. CKopbIHMH
3acenanuem kadeapbl KOMIbIOTEPHOI TONMOJIOTHHU U AJITe0pbl

[Tporoxon 3aceqanust Ne 5 ot 30.01.2026

3aBenyromui kapenpoi COIIacoOBaHO O. B. Mutuna

ABTOD (COCTaBUTEIIH) O. B. Mutuna

CTpykrypa pa6oueii mporpaMMbl CO00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1
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