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2020-2021 y4ebHBII rox

Opraan3aus 3K3aMeHa

DK3aMeH COCTOUT U3 IIMCLMEHHOI U ycTHoi yactu. IlucbMennas gacth cocrout us 10 Tecto-
BBIX BONIPOCOB 1 Jymurca 60 munyT. B ciaydae, ecim cTyJeHT OTBETHJI BEPHO He OoJjiee, 4eM Ha
D BOIIPOCOB, 3a 9K3aMeH BBICTABJISETCSA HEYJ/IOBJIETBOPUTETbHAA OlleHKa: (-2 TpaBMJIbHBIX OTBETA
Hey/1oBJIeTBOpUTeabHO(1), 3-5 NpaBUIIbHBIX OTBETOB HEYJOBJIETBOPUTEIHHO(2).

ConepzKaHne yCTHOR 9acTU 9K3aMeHa 3aBUCHT OT PE3YJIbTATOB TeCTa. KCIu CTyIeHT OTBETHII
BepHO Ha 6-7 BOIIPOCOB TeCTa, TO yCTHAsS YaCTh COCTOUT U3 GeceIbl ¢ 3K3aMEeHATOPOM 110 Pe3yJIbTaTaM
TEeCTa (KOTOpaH MOZKET BKJ/IIOYaTb U JOIIOJIHUTEJIbHBIC BOHpOCbI); MaKCHMaJIbHa{d OIIEHKa II0 PEe3yJib-
TaTaM Gecesibl — y/I0BJIETBOPUTEIbHO(4) (HeyI0BIeTBOPUTEIbHAS OIIEHKA TaKyKe BO3MOXKHA, HO
He MOKeT OBbITh HIKe HEeY/IOBJIETBOPUTEIbHO(2)).

Ecmu crymenT orBerms BepHO Ha 8 BOIPOCOB U 0oJjiee, TO yCTHAsA YacTh COCTOUT M3 OTBETA
Ha BOIPOCHI OMJjIeTa U JOI. BOIIPOCHL. BHUIET COCTOUT M3 3a1a4d Ha OIPEIEICHHE U BOIIPOCA Ha
JI0Ka3aTe/IbcTBO. Pelrenne 3agadm HY>KHO HadaTh ¢ POPMYJIUPOBKHU ompeaesnterus. OneHKa 3a
9K3aMeH (ecsin 3a TecT HAOpAHO He MeHbIle 8 1 Gece/la He BbISIBUJIA, HEITOHUMAHWs HAIIMCAHHOTO B
TecTe) He MOJKET ObITh HUYKe yJOBJIETBPUTEJBHO(3); B cilydae, eC/Ii CTYJIEHT BEPHO PEIITI 3a,1ady
U NIPUBEJI BEPHOE JIOKA3aTeJIbCTBO, OIEHKA He MOXKeT ObITh HuKe XOoporno(6); eciu, mpu 3ToM,
TeCT BBINOJIHEH Ha TIOJIHBIN A/, TO OleHKa He MOYKeT ObITh Huzke Xoporno(7). s noydeHus
OTJIMYHOM OIEHKH 110C/Ie BEPHOIO OTBETa Ha 00a BOIpoca Oujera CTYJIEHTY HYy*KHO OTBETUTDH Ha JIOIL.
BOIIPOC, COCTOSIIIII M3 PeIeHnst 3a/a49u 10 Kypcy (B caydae HOIydeHus ONeHOK OTJIMIHO(9) u
oTsimaHO(10) 331897 MOKET OBITH HECKOJIBKO). DK3aMEHATOP MOXKeT MOCTABUTH OTJIHYHYIO OIEHKY
6e3 TOIOHUTEILHBIX 3a/1a4, €CJIU B X0Je 6ece/ibl 1o OIIeTy yzKe 3a1a71 JOCTATOIHO JOIOJIHUTEIbLHBIX
BOIIPOCOB.

Urorosast orenka 3a Kypc st crygaentoB PPTK coBmaaer ¢ omnenkoii 3a sk3amMen (eciu panee
He ObLIa [OJIyYeHa OIEeHKa aBTOMATOM ).

s crymenroB @YIIM nrorosas onenka BoicTapisiercs corsiacio BPC. B ciyuae, ecim mo dop-
mystaM BPC BBIXOIUT HEymOBJIETBOPUTEIbLHAS OIEHKA, HO OLEHKA 33 9K3aMEH yJOBJIeTBOPUTEIbHAA
(uu BBIIIE), 9K3aMEHATOD UMEET MIPABO BBICTABUTH UTOIOBYIO OIEHKY Y/IOBJIETBOPHUTEIbHO(3)
(BO3MOKHO, 3aJ1aB JIjisl 3TOrO JIOI. BOIPOCHI). B cilydae mostyueHns Hey 0BJIeTBOPUTEIbHON OIEHKH
3a 9K3aMeH UTOToBas OIEHKa TaKzKe ABJISIeTCS HEyTOBJIECTBOPUTEIbHOI, UTO BJICYET IEpeciady.
[IpucTynuB K TeCTy, CTYJAEHT OTKA3bIBACTCA OT MOJIYYEHUs OIEHKN aBTOMATOM B KadeCTBE UTOTOBOM
OIICHKH 32 KYPC.

Ha sk3amene crymeHTaM 3alpeniaercs II0JIb30BaThCsd KAaKUMU-TH00 MaTepHaJaMi U IPUOOPaMH,
yeM-in60 KpoMe 4ncToil GyMaru 1 NMCbMEHHBIX IpuHaIeKHocTeill. B ciydae obnapy»kenus dpaxra
CIIICBHIBAHUS, 32 9K3aMEH BbICTaBJisiercs oreHka 0 (BHE 3aBUCHMOCTH OT PE3YJIbTATOB TecTa U Hece Ibl
10 YCTHOH 9YacTn).



ITpumep TecTOBBIX BOOPOCOB

Ha sk3amene 6yeT Tect, BOIPOCHI KOTOPOTO OY/IyT OJIU3KU 10 JyXy K MPUBEICHHBIM HUKE.
Camu BOIIPOCHI MOT'YT OTJIMYAThCsI (HE TOJBKO 3aMeHOi Juce))!

Oterbre Ha Bompockl. ObocHoBanue ne Tpedyercs. He 00s3aTe/ibHO IPUBOIUTH B OTBETE UHUC/IO
B JIECATUIHON 3aIlUCHU, €CJIN B YCJIOBUU ITOTO HE TpeOyeTcs.

1. Haiiure cummerpuaeckyto pasnocts muoxects {0,1,2,3} u {1,3,5,7}.
2. Yemy pasno nsroe unciao Pubonauau (Fy)?

3. UzBecTHO, uTO BeKTOp 3HAYeHmit OyseBoit pyuknun f umeer Bug 07107171, e 7 —31o 0 manm 1.
Haiinnre gucio BceBodMoKHBIX byukimit f. OTBETOM JOIKHO OBITH YUCIO B JICCATHIHON 3aIUCH.

4. CKOJIBbKO CYIIECTBYET TMOJMHOXKECTB u3 H-3jteMentoB y 10-ssmementroro muoxkectsa? OTBeToM
JIOJIZKHO OBITH YHUCJIO B JECATUYHON 3aIuCH.

5. CKOJIbKO He 0043aTe/IbHO OCMBICJIEHHBIX CJIOB MOXKHO IIOJIYHYUTDH I1€pecTaBJIAd 6YKBI>I B CJIOBE

«POJIOCJIOBHBIN »?

6. Haiiure quciio nabeknumit u3 muoxkecrsa {1,2,...,7} B {1,2,...,10}.

7. Haitmure qucsio pa3indaHbIX TPABUIBHBIX PACKPacoK rpada-IyTu JIJIMHBL 5 B TPU IIBETa.
8. Haiigure xoapdunuent npu wiene r?y>z* B pasnoxennn (3 — 2y + 2)°.

9. IIpeacrasbre OysieBy dyuknuio f, 3amannyio sekropom 3uadennit 00101001, B Buyge THD.
10. Haiijiure BEpOATHOCTH COOBITUS «IIpU OPOCAHUU JBYX KOCTEil BBIAI0 9 OUKOB».

11. Ckosbko noJrpadoB-TpeyroJbHUKOB y rpada K57



Crmcok orpeaeaeHnin

1. Jlormyeckue oneparun: KOHbIOHKIUS, TU3BIOHKIIAA U OTPUIIAHUE

2. Jlormueckue omneparyn: nmiurkanus, XOR (nckirodaroree win) 1 9KBUBAJEHTHOCTb
3. Byneswr dyukimn. 3amanne TabanIeil HCTHHHOCTH U BEKTOPOM 3HAYEHMIA

4. CymecTBennble 1 (DUKTUBHBIE IIepeMEHHbIE Oy/IeBOi PyHKIINN

5. MHuoxKecTBO, ITOAMHOXKECTBO, PABEHCTBO MHOYKECTB

6. Oueparnun ¢ MHOXKeCTBaMu: 00beIHUHEHNE, IIepecedeHne, Pa3HOCTh, CAMMETPUIeCcKasi pas3-
HocTh. Jlmarpammer Ditnepa-Berna

7. 3Bakoubl Moprana (¢ 06001IeHIEM Ha TTPOU3BOJILHOE CEMENCTBO MHOXKECTB)
8. 3aKOH KOHTPAIIO3UIUN
9. Metoa MmaTeMaTHIeCKON WHTyKITUN
10. T'padbr. OcHoBHBIE OmpeieieHns: pedpa, BEPIITUHBI, CTEIIEHN BEPIIUH.
11. Bazosbie rpadubl: rpad-1yTh, rpad-1ukiI, noaHbi rpad, rpad-38e3ia
12. Iloarpadwr. IlyTh, UK, KJIMKa 1 HE3aBUCHMOE MHOYKECTBO
13. KomrmonenTa csiznocTu. VHAyMpoBaHHbIN oArpad
14. Jlepebs. Ilosnbie bunapubie jepesbs (cm. 13 7)
15. IlpaBuiabnbie packpacku rpagos. PopMyIupoBKa KpUTEpUs 2-pacKpalimBaeMOCTH
16. /[IBymosnbubie rpadbl. JIBy10/IbHBIE U IBYpPACKpPaIIIBaeMble Ipadbl
17. DitsiepoBbl 3aMKHYTBIE MAPIIPYThI
18. @yuknuu. O6/1acTh ONpeIeIeHIsT ¥ MHOYKECTBO 3HATCHUIA

19. Obpa3 MHOXKeCTBa U TOJIHBII Tpoobpas3



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Orobpazkenust (BCIOLy ompejie/éHHble GQyHKIWN). VIHbeKINN, CIOPbEKINT U OUEKITIH
[IpaBmito cymMbl
[IpaBuiio npousseieHus

Kombunaropusie unca. Yuc/o mepectaHoBOK, YUCIIO TOJIMHOXKECTB pasMepa k y 1n-371eMeHTHOTO
MHOXKECTBa

XapakTepuctuieckasi (PyHKIUA U €€ UCIOIb30BAHUE TIPU TOJICUETE TUCTIA SJIEMEHTOB MHOXKE-
CTBa

QopmyJia BKIIIOUYEHUN U UCKJIIOUEHU I
Bunomunaibubie K03 duimenTs, OCHOBHBIE cBolicTBa. burom HbioTona

Tpeyrosbuuk [lackass. PekypperTnoe cooTHolenme

1 2n
Qopwmysta a1 n-ro unciaa Karamana: .
n+1\n

Bunapnsre ornomenus. Tpan3suTUBHOCTL, CAMMETPUYHOCTD, PedIeKCUBHOCTh
TeopeTuKo-MHOXKECTBEHHbIE oIepanyu ¢ oTHomenusaMu. Ouepalus obpaieHust
Komriozunust 6uHapHBIX OTHOIIEHU

OTHONIEHUST SKBUBAJICHTHOCTH

OpuentupoBannbie Tpadbl, OCHOBHBIE OLIPEICICHUS

KOMIIOHEHTBI CHIBHOI CBA3HOCTH OPUEHTUPOBAHHOrO rpada

OrHorernst (4aCTUYHOIO) MOPSAIKa (CTPOrHe U HECTPOTHE), JIMHEHbIE oS IKH
OTHoNIeHTEe HEIIOCPEICTBEHHOIO CIeI0BAHI

MunnMaJibable 1 MaKCHUMaJIbHbIE, HauMEeHbIIe 1 HanOOJILINE 3JIEMEHTDI B JaCTUYIHO-YIIOPAAOYICHHBIX
MHO>KeCTBaXx

Uszomopdusm rpados u (YaCTUUHBIX) TOPSIKOB



39. JIu3bIOHKTUBHAS U KOHBIOHKTHBHAS HOPMAJIbHBIE (DOPMBI
40. Bynesbl cxeMbl

41. Muorousnennr 2ZKerajnkuna

42. MonoTroHHbIe OyJsieBbl (DYHKITHI

43. Jluneitabie OyJsieBbl PyHKIIUN

44. CamopBoiicTBeHHbIe Oy/eBbl (DyHKITUN

45. ByneBbl pyHKINN, COXpAHSIONIIE HOJb W €IUHUILY

46. IlpousBomsiiast GYHKIHS IOCIEI0BATETHLHOCTH

47. Yucyra Pudbonauan u dncia Karagana

48. Ywucsa Crupiamara mepBoro u Broporo poja. ducia bemia

IIpumepsnl 3a/1a4 Ha onpeaeieHU

1. Monoronnas OyneBa ¢yukmus. MI3BecTHO, 9T0 BeKTOp 3HaYMEHUIT OysieBoit (pyHKIMN [ nMeeT BUJ
07107171, rme ? —»s1o 0 minm 1. Haiture 9ncio MOHOTOHHBIX DYHKINR f.

2. TpansurusHocTh. ABnsores i orromenust P = {(1,2), (3,4), (5,6),(7,0)} u @ = {(1,2),(2,1),(1,1)}
na muoxkectse {0, 1,...,7} TpaH3UTUBHBIME?

3. ®opmyia BrIOYeHuii-uckodennit. Haiiaure ancio 6uexkrmit f : {0,1,...,9} — {0,1,...,9},
rakux aro f(0) > 1, a f(9) < 8.

4. CamojiBoiicTBenHas OyJieBa dyukius. VI3BecTHno, 4To BeKTOp 3HadeHuil Oyiaesoit dyukiuu f
umeet Bug 07177071, tme 7 —»oto 0 mm 1. Haiiaure dmncio camoaBoiicTBeHHBIX (DyHKIH f.

5. Jluneitnas Oynesa dbyukius. Haiiure qucio TuHelHbIX Oy/IeBbIX (DYHKIUI OT MSATH [IEPEMEHHDIX.

6. [Tosmbriit mpoobpas. Oyukiws f w3 muoxkecrsa {1,2,...,8} B mHOkecTBO {a, b, ¢, d, e} onpenenena
CJIEIYIOIIUM 00Pa30oM

f:l—=a, 2—a, 3—c¢ 4—d, 5Hrc, THd.

Haiiure mostabiii mpoobpas muoxkecTBa {a, b, c}



7. HezaBucumoe MHOXKecTBO. JloKazkuTe, 4To OysieB KyO pasMEpPHOCTH 1. COJIEPYKUT HE3aBUCHUMOE
MHOYKECTBO pasMepa 2" 1.

8. [IpousBojsmmas dpyukimsg. Boipa3uTe aHaInTHYeCK MPOU3BOILILYI0 (DYHKIIUIO MTOCJIEI0BATE b
noctw 1,2,3,4,....



Cnucok BOIIPOCOB Ha AOKa3aTeEJIbCTBO

1.

10.

11.

12.

13.

14.

O606meénnbIit 3aK0H Moprana

UppannonanbHocTs ancia /2. CYMecTByIOT TaKie HPPAIMOHAIbHBIE YHC/Ia @ 1 b, 9TO YHCIIO
a’ pammoHaIbHO.

Huxuss1 onieHKa dncjia CBI3HBIX KOMIIOHEHT B HEOPHEHTHPOBAHHOM rpade

Ecin G — muHnMasbHO cBs3HbIA rpad (yaasenue jio60ro pebpa MPUBOJUT K HECBAZHOCTH ),
10 (G HE COIEPKUT IUKJIOB

Ecnu G — cBasmbiit anukndeckuii rpad, To MeXK Ty JIOObIME JIBYyMs BeprirnHamMu G CyIecTByeT
€J/INHCTBEHHBIH 1IyTh

Eciin mexx 1y r00biMu JiBYMst BeputnHaMu G CyIIeCTBYeT eJIMHCTBEHHBIH Ty Th, TO (G — CBSI3HBIN
rpad ¢ |V| — 1 pebpom

Kpurepnit 2-packpanimBaeMoCcT HEOPHEHTUPOBAHHOIO I'pada

Kpurepnii cymecTBoBanms 3aMKHYTOIO SiJIepoBa MapIIpyTa B HEOPUEHTHPOBAHHOM I'pade

HAsnast popmysta s qucia couetTanuit (Z) s qucya k-3/1eMEHTHBIX ITOJIMHOYXKECTB N-3JIEMEHTHOT'O

MHOZKECTBa
Bunom Hpiorona. PekkyppenTHoe cooTHOIICHNE [1/1si ONHOMHUAIBHBIX KOIMDMUITMEHTOB

OcHoBHbIE cBOficTBa TpeyrojbHuKa llackasist: CHMMETPUYHOCTDL CTPOK, BO3pACTAHHE YHUCE B
IIePBOIl TIOJIOBUHE CTPOKH

OcHoBHBIE CBOiicTBa TpeyrobHuKa [lackass: dopmysa A CyMMBbl 9UCES B CTPOKe, HUKHSIA
OIleHKa Ha MEHTPAJIbHbBIN KOIMDPUITHEHT:

2n 22n
Z —
n 2n +1

Yucsto pemtennii ypaBHeHUs T+ Lo+ - - -+ X = N B HEOTPUIATEILHBIX TEJIbIX ducax (3azada
Myagpa)

Qopmysta BKJIIOYEHUN U UCKIIOYEHUI



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Yucmo orobpazkenunii, pyHKIUN, THHEKIUI, OUEKINi U3 M-3/IeMEHTHOTO MHOXKECTBA B N~
9JIEMEHTHOE MHOYKECTBO

QopwmyJta JjId 9UCIa CIOPBHEKITNIA

OcHosHas TeopeMa 00 OTHOIIIEHUAX SKBUBAJCHTHOCTH (KJI&CCI)I 9KBHBaJICHTHOCTHU Ha MHOZKeE-
crBe A — B TOYHOCTH paB6I/IeHI/Iﬂ MHOXKecTBa A Ha HO,HMHO)KGCTB&)

PaBHOCHIBHOCTH CBOWCTB OpHEHTHUPOBAHHBIX Tpado: (1) KaxKjash KOMIOHEHTa CHJILHOI
CBSI3HOCTH COCTOUT U3 OJIHOI BepiimHbl; (2) BepiuHbl Ipada BOZMOKHO 3aHYMEPOBaTh Tak,
9TOOBI KaXK/10€ PEOPO BEJIO U3 BEPIIUHBI C MEHBIITIM HOMEPOM B BEPIIHUHY C OOJIBLITUM HOMEPOM;
(3) B rpade HET MUKJIOB JIUHBI GoJibITe 1

Paznoxenune B JIH® u KH® 6ynesoit dpyukiun

Huknsag ornenka Ha 9HCIO MOHOTOHHBIX OYJIEBBIX (PYHKITHIT: MOHOTOHHBIX OYJIEBBIX (OYHKITHIT
n

2
OT 2n NlepeMEeHHBIX He MEHbIIe 22n+1

[Tonnora muorowienos 7Kerankuna. Kaxkmoit 6ysieBoii pyHKIIUN OT 1 IEPEMEHHBIX COOTBET-
CTBYeT eJIMHCTBEeHHBI MHOTOUWIeH ZKerajikuta or n epeMeHHbIX (B CTAaHIapTHOM BH/IE)

[Ipoussomsimast Gyukims st qucesn Pubonaudn (anasurudeckas dbopmyiia). dBHas dbopmyia
st auces Pubonaauan (Popmysa Bumne)

Yucsio pa3dbuennii yucia n Ha pas/imdHbIe cjaraeMble COBIAJIAET C YUCJIOM Pa30OMeHuil duc/ia
7 Ha HEYETHBIE C/IaraeMble

n n—1 n—1
el = e 1 +(n—1) x k
n n—1 n—1
{k}‘{k—l}““{ k }
=34t



