IloamucaHo 37I€KTPOHHOH MOANUCEIO:

Bepaxunknii Janun ['puropseBHu

HomxraocTe: upextop KITIM KemI'Y

Jata u Bpems: 2025-04-23 00:00:00
471086tad29a3b30e244¢728abe3661ab35¢9d50210dctDe75¢03a5b61df6436

MHHHCTEPCTBO HAYKH M BBICLLIEI'O OBPA30BAHMSA POCCUVCKOM ®EJIEPALTAN

DenepanbHOE TOCYIAPCTBEHHOE OIOKETHOE 00paz0BATEIIBHOS YUIPEKIICHIE BBICILIETO 00Pa30BaHHs
«KEMEPOBCKUI I'OCY JIAPCTBEHHbIM YHUBEPCUTET»

Ky3bacckuit ryMmaHUTapHO-TIEIArOTHYECKHUH HHCTUTYT

(DSKYJ'ILTCT HH(DOPME[TI/IKH, MaTEMAaTHKH H 3KOHOMHKH
Kaq)eﬂpa MaTEMaTHKH, (bl/IBI/IK]/[ H MaTEMaTHYECKOI'0 MOACITUPOBaAHHS

«YTBEPXIAIO»
Hexan ®DUMD

A.B. ®omuna
«16» gupaps 2025 T.

Padouasi nporpamMma JUCIHUTITHHBI

K.M.07.01.09 [IluckperHasi MaTeMaTHKa
HarpasiieHue moJAroToBKu
44.03.05 Ilemarornyeckoe oopaszoBanue (¢ IByMsl NpoGUIsIMHU NMOATOTOBKH)

HampasneHHOCTh (poduiib) MOArOTOBKU
«Maremaruka u Uudpopmaruka»

[Iporpamma GakanaBpuara

Kpanudukaiys BbITyCKHUKA
baxanasp

dopma 00yueHuUs
Ounas, 3ao0unas

["ox HaGopa 2025

HoBoxky3neuk 2025



OraasjeHue

1 LIEID JIACIIHTIIIHIHBL. «....vveeuteesnteeesteeessseessseesssesssseeesseeessseesnseessseeabeeensneennneesnneennneeanns 3
1.1 DOPMUPYEMBIC KOMITETCHITHH ...vvvveesvreressreessssseessssseeessssessssssessssesssssssessnseesns 3
2 O0BEM U TPYTOEMKOCTD AUCIUIIIIMHBI IO BUJAM YYCOHBIX 3aHATHH. DOPMBI
MIPOMEKYTOUHOM QTTECTALIMIL. ...veveveesreesnteeaseeessseessseessseesnsesassesessseesssesssnesssessnsesenns 3
3. Y4eOHO-TeMaTUYECKUM TIJIaH U COAEPIKAHUE JTUCITUTUTHHDBL. ...oevveernveeaireeieeeene 4
3.1 YUCOHO-TEMATHUCCKIUM TITIAH ...uvvreeiurereaaureeesaureeesasseeesssseessnseassssseassssneessnneesnes 4
4 TlopsmoK OTICHUBAHUS YCIIEBAEMOCTH M CHOPMHUPOBAHHOCTH KOMIIETEHITUI
00y4aroIEerocs: B TEKYIEH U MPOMEKYTOUHOM ATTECTALINM. ....veervverererireanreereesseens 4
5 MarepuanbHO-TEXHUYECKOE, TPOTPaMMHOE B YIEOHO-METOAMIECKOE
O0CCTICUCHUE JVICTIVITITHTHDBL. ... .vveeutveesiteesssessstessnsessssessssseesssessssessssessnsessnsessnseesssseessnes 5
5.1 VUEOHAS JTUTEPATYPA «.nvvverreeeiriesireessreessreesneeasneessmeeesnseesnneessneesneeaneeenneeenneeennnes 5
5.2 MaTepuaibHO-TEXHUYECKOE U TPOrPaMMHOE 00CCTICUCHHUE TUCITUTIINHBL ....... 6
5.3 CoBpemennsbie npodeccuoHaibHbie 0a3bl JaHHBIX U MH(GOPMAIIMOHHbIE
CIIPABOUHBIE CHCTEMBL. ....eeutveestreeireesuteesssesssteeaseesssesassseessseessseesssessnbesssessnsesssseeensns 6
6 VHbIe CBEACHUS U (MITH) MATCPHATIBL. ..uvvveeivrreesssreeesssreeesssreessnssnsssssnsssssesessssenssnnns 6
6.1.IIpuMepHBIE TEeMBI TUCHBMEHHBIX YUEOHBIX PAOOT. . .vvveivrereiirreeiirressrreessaneesnns 6

6.2. [IpuMepHbIe BOIIPOCHI U 3aJaHus / 3a7a4M JJI1 MPOMEKyTOUYHOU artecTtaruu 10



1 leanb aucuMnaMHbI.

B pesynbrare ocBOCHHS NUCHHUIUIMHBI Y 00yYaIOMIErocs AOKHBI OBITH C(HOPMHUPOBAHBI
KOMITETCHIIMM OCHOBHOHM Tpo(deccrHoHambHON 00pa3oBaTeIbHON MporpaMMbl OakajgaBpuaTa (11a-
nee - OITOII):

IT1K-1: CrocobeH ocBanBaTh U UCIHOJIL30BAThH TCOPECTUYCCKUC 3HAHUA U TPAKTUYCCKHUEC YMCHHA U HABBIKU
B IIpeAMETHON 06J1acT 1o mpodruto "MaTeMaTuka" pH penIeHnr MPoPEeCCHOHATBLHBIX 3a1a4

1.1 ®opmMupyemMble KOMIETEHIIMH, HHIAUKATOPHI JOCTUKEHUsI KOMIIeTEHIHii, 3HA-
HHSl, YMEHUsI, HABBIKHU
Tabmmma 1 — MHAuKaTOphl TOCTHKEHUS KOMIIETCHIINHI, GOpMUpPYEeMbIe JUCITUTIIIMHOM

Kon n nazBanne xommerentmu | MHAUKATOPHI TOCTIXKEHNS KOM- | 3HaHWSA, yMeHUs, HaBbIKU (3YB),

nereHumy no OITOIT (dhopmupyemMble TUCIUTUIMHON
IIK-1: Cnoco6es ocBauBath u | IIK-1.1 3Haer cTpykTypy, cocTaB u | 3HATh:
HUCIOJIb30BATh TEOPETUUECKIE TUANAKTHYECKUE €IUHULBI ITPEeI- - CTPYKTYpY, COCTaB U JUIAKTUIECCKUEC
3HAHUSI U TIPAKTHYECKHE yMe- | meTHoit o6nactu "Maremaruka" €AMHUILB! IMCKPETHOH MATEMATHKH KaK

. 4eOHOTO NpeIMeTa;
HMS M HaBBIKH B IIPEIMETHOM | (mpemonaBaeMoro mpeamera) %’7 ) peamera;
MCTh:

n
et oo Mt | K12 Sttt |, oot v
Y4€OHOTO COACPKAHNA NPC JKaHUs IUCKPETHOM MAaTEMATUKH JISL €70
(I)GCCI/IOHaJ'IBHLIX 3amaq MeTHOI oOnactu "MartemaTnka" peanu3anuy B pa3addHbIX q)opMax 06yqe_
JUTSL €TO PeaTH3allii B Pa3IHYHbIX HUS B COOTBETCTBUU C TPEOOBaHUAMH
(opmax 00y9IeHHUS B COOTBETCTBHU @roc 00;

¢ TpeboarusimMu GI'OC OO Buagers:
- METOJIaMH, ITPUEMaMH PELICHHs 33124

JIUCKPETHON MaTeMaTHKH U TEXHOJOTUEN
00yYCHHS PEIICHUIO TaKHX 3a/1a4 B
LIKOJIbBHOM Kypce MaTeMaTUKU

IIK-1.3 JIleMOHCTpUpYEeT yMEHHUE
paspabarbiBaTh 1O MPEAMETHOM
obsactu "Maremaruka" paziu4yHbIC
(bopMBI yUEOHBIX 3aHATHH, TPHMe-
HATh METOMBI, IPHEMBI H TEXHOJIO-
i OOy4YeHHs, B TOM 4YHCIIC HH-
(hopManOHHBIE

2 O0béM U TPyI0€MKOCTH TUCHHUILIMHBI 110 BUIAM Y4eOHbIX 3aHATHIl. DOpMBbI IPO-
MEKYTOYHOI aTTecTAlMH.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUTUINHBI TI0 BUJAaM YIeOHBIX 3aHATHN
O06BéM gacos 1o hopmam 00y-

OO01mas TpyI0eMKOCTh ¥ BHUJBI y4eOHOH paOOTHI MO JUCIUTUIHHE,

MIPOBOJIUMBIE B pa3HbIX Popmax 000 HCHHA 300
1 O0mas TPy 1I0€MKOCTh JIUCITUTLTAHBI 12 72
2 KonrakTHas paboTta oOy4arommuxcs ¢ mpernoaasareneM (10 BUIaM 38 10
y4eOHBIX 3aHITHI) (BCETO)
AynuropHast pabora (Bcero): 38 10
B TOM YHCIIE:
JIEKITHHA 12 4
MIPAKTUYECKUE 3aHSATHS, CEMUHAPHI 26 6
MPAKTUKYMBI

J1a00paTOpHbIC PA0OTHI

Breaynutopnas pabota (Bcero):
B TOM 4WHCJe, WHIMBHIyalbHas paboTa OOydarommxcs C
npernojaBareneM
MOJIFOTOBKA KypCOBOM paboThI (IPOEKTa) /KOHTAKTHAs pabo-
Ta'
TpyMIOBasi, WHIMNBHU/yalbHAS KOHCYJIbTAIUS U HHBIC BUIBI
y4eOHOU JIeATENIEHOCTH, IPEyCMAaTPUBAIOIINAE TPYIIIOBYIO
WM WHAMBHIYaJIbHYI0 paboTy 00YYaroIIUXCs ¢ MperoiaBa-
TEeeM)




TBOpUECKas padora (dcce)

3 CamocTtosresbpHas padoTa 00ydaronuxcs (BCero) 34 58

4 TTpoMexxyTogHast aTTECTAIHSI 00YUJaIOIIEToCs 4

8 cemecTp — 3auer

3. YueOHO-TeMaTH4YeCKHUil IJIAH U CO/lep:KaHue JHCIHUILINHBI.
3.1 YueOHO-TEeMATHYECKHI IIJIaH

Tabnuma 3 - YueOHo-TeMaTH4eCKui T1aH OYHOM / 3a049HON (hOpMBI 00YUICHUS

Obmas | TpynoemkocTs 3aHsATHi (dac.) ®dopma Te-
Tpymo- | O®O 300 Kymero
= EMKOCTE | AynuTopH. Ayu- KOHTPOJIS U
B |Pa3aensl ¥ TeMbl JMCIUILIHHBI (6ceeo 3AHSTHUS TOpH. 3a- HPOMEKY-
% 10 3aHATHAM yac.) CpC | BT CPC TOYHOM at-
X JIeKI. | mpa JeK | mpa TecTannu
= KT. o | kT ycIeBaeMo-
Z CTH
Cemectp 8
1. Teopus muorcecme u omno- 1 2 14
wenui
1 MmuoxectBa. Crioco0bl 3amanus. | 12 2 6 4 KouTposs-
Omnepanuy HaJ MHOKECTBAMHU. Hast paboTa
bunapnsle oTHOmeHus. Onepa- Nel
MY HaJ OMHAPHBIMU OTHOIIIE-
HUSMHU.
2. Koneunvie cymmol u pexyp- 15
PpeHmuble COOMHOWEHUSA
2 PeKyppeHTHBIE COOTHOIIEHHS. 12 2 4 6 KouTposs-
Vcuncnenue u oeHKa KOHEY- Hast paboTa
HBIX CYMM. Ne 2
3. Komounamopuka 1 2 15
3 OCHOBHBIE 3aKOHBI KOMOMHATO- | 12 2 4 6 KouTposs-
puku. OCHOBHBIE POPMYITBI Has pabora
KOMOHMHATOPHUKH. Ne 3
4 bunom Herorona. bunomuans- | 12 2 4 6 KonTpouis-
Hble kKoaddurmenTsl. [lonmnHo- Has pabora
MuanbsHast hopmyna. [TonnHo- Ne 3
MUATBbHBIE KOA((UITUEHTEHI.
4. Teopus zpachos 2 2 14
5 Onpenenenus rpados. Daemen- | 12 2 4 6 Kontpoib-
ThI rpadoB. Buasl rpados u Has pabora
omnepauuu Haja rpadamu. Cro- Ne 4
co0bl 3amanus rpagos. Kommo-
HEHTBI CBA3HOCTH Ipad)oB.
6 O6x0161 TpadoB. DiIEPOBHI U 12 2 4 6 KouTpouib-
TaMUIBTOHOBBI Ipadbl. JlepeBbs Has paborta
u neca. Packpacka rpados. Ne 4
[IpomexxyTounas arrecrauus 3auer
-14
NTOI'O o 8 cemectpy 72 12 26 | 34 4 6 58

4 Tlopsii0K OLICHMBAHMSA YCIIEBA€MOCTH M C(p)OPMHPOBAHHOCTH KOMIIeTeHU M 00y-
YAKLIErocsl B TEKyLeH U MPOMEKYTOYHON aTTeCTAlUH.
JUist TIOJIOKUTENFHON OLIEHKH MO pe3yJbTaTaM OCBOEHUS JMCLHUIUIMHBI 00ydarolemycs
HEO0OXOMMO BBHITIOJIHUTH BCE€ YCTAHOBIIGHHBIE BUBI yueOHOH paboThl. O1ieHKa pe3yabTaToB pa-

4




060THI 0Oy4aromierocs: B 6amuiax (1o BuaaM) MpuBeeHa B Tadmwmiie 4.

Tabmuua 4 - bautbHO-pEHTHHTOBAs OIEHKAa Pe3yJIbTAaTOB YUeOHOU paboThl 00yUaromuX-
cs o Bugam (bPC)

VYuebnas padota (Cymma (Buasl u pesynbrarel  |OueHKa B aTTecTaluu Bannet
(BUIBI) 0amioB  |yueOHOM pabOTHI max
8 cemecTp

Texymas yue0- (80 Jlexumonnsle 3ansTua |1 0aJ1 - mocemmeHne 1 JIEKIMOHHOTO 6
Has paboTta B (KOHCTIEKT) 3aHATHS
cemectpe (I1o- (6 3ansTHiT)
CellleHUE 3aHsI- IpakTuueckue 3ausatus (0,5 6amaa - nmocemenue 1 mpakTuue- 34
THH [0 pacmuca- (OTYEeT O BHINOJHEHUH |CKOTO 3aHSATHS
HUIO U BBIIOJI- MPaKTUYECKOU padoTHl) (10 3 6aJNI0B — MoceuieHue | 3aHATHS U
HEHHE 3a/IaHuil) (13 3ausTHit) CYIIECTBEHHBIN BKJIAl Ha 3aHATHU B pa-

00Ty BCel TPYIIITBI

Kontponbhsie padoTsl |3a oxny KP:
(4 pabotsr) ot 0 10 4 6a/J10B (BBIIOJTHEHO MEHEE 40

51% 3ananmii)

oT 5 10 6 6a/10B (BEITIONHEHO 51-67%

3aJ1aHuil)

ot 7 1o 8 6aoB (BeITIONTHEHO 68 - 84%

3aJTaHNN)

ot 9 10 10 6a10B (BEIIOTHEHO 85 -

100% 3ananuii)
Hroro no Texyeii padore B cemectpe (51 6a11 — moporoBoe 3HaYECHHUE) 51 -80
IIpomexyrtounas |20 VYeTHsli onpoc 10 6a/110B (IOPOroBOE 3HAYCHUE) 10-20
aTTecranus (3a- 20 6ans0B (MakcHManbHOE 3HAUEHUE)
9eT)
HTOro no mpomMeKyTo4HOI aTTecTalNU (324€TY) 10-20

CymMmapHas oneHka mo aucuumniune: Cymma 0anioB TEKyIIeH 1 MPOMEXYTOYHON aTTeCTaIluN

100 6aJi10B

51—

5 Marepua/bHO-TEXHUYECKOE, IPOrPAMMHOE U Y4eOHO-MeTOIHYeCKoe obecneyeHne

AUCHUIIJIMHBI.

5.1 YueOnas aureparypa
OcHoBHasi yueOHasi IMTEPATYpPA

1. baBpun, U. U. [luckpeTHas MaTeMaTuka. YUYeOHUK U 33Ja4HMK :

JUISL TIPUKIIAJHOTO Oaka-

naspuata / M. N. baBpun. — Mocksa : U3narensctBo FOpaiit, 2019. — 193 c. — (baxanasp.

[Mpuknaanoit xkypc). — ISBN 978-5-534-07065-1. — Teker :

[caiiT]. — URL.: https://biblio-online.ru/bcode/432994

anekTpoHHbIN // OBC HOpaiit

2. I'ucun, B. b. JluckperHas maremaTHKa : yueOHUK U MPaKTUKyM AJs By30B / B. b. ['mcun. —
2-e u3 ., nepepad. u gon. — Mocksa : U3aarensctBo FOpaiit, 2023. — 468 c. — (Bsiciuee 06-
pasoBanue). — ISBN 978-5-534-16763-4. — Tekcr : anexTpoHHbIH // OOpa3oBarenbHas iaT-
dopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/531659.

Jlono/THUTeIbHAS JIUTEpaTypa

1. AceeB I'. I'. luckpernas maremaruka [ Tekct] : yue6HOE mocobue st By30B / I'. I'. Acees, O.
M. Abpamos, JI. D. CutHukos. - PoctoB-Ha-/lony [u ap.] : @enukce [u np.], 2003. - 143 ¢. (35

9K3.)

2. JluckpeTHas MmaTeMaTHka : yuebnoe nocoodue s By3oB / J[. C. Ananuues [u ap.] ; o Hayu-
Hoit pemakiueit A. H. Ceceknna. — Mocksa : M3natenscrBo FOpaiit, 2022. — 108 ¢. — (Bbic-



https://biblio-online.ru/bcode/432994

mee oopazoBanue). — ISBN 978-5-534-08214-2. — Tekcr : anextpoHHsbiii / OOpa3zoBarenbHas
iatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/492307.

3. Tummn B. B. JluckperHas Mmaremarrka B mpumepax u 3aaadax [Tekct] : yueOHOe mocooue
11 By30B / B. B. Tumun. - Cankrt-IlerepOypr : BXB-IletepOypr, 2008. - 337 c. (15 3k3.)
5.2 MaTepuaJibHO-TEXHHYECKOE H MPOrpaMMHOe ofecredeHue TUCHUTLINHBI.
YyeOHbIC 3aHATHS IO TUCHUILIMHE MPOBOAATCS B yueOHBIX aynutopusx KITIN KemI'V:

JuckperHas 309, 310, 325 VuebOHBIC ayqUTOpUH UL MPOBEACHUS 3aHATHi JekunoH-|654000, Kemeposckas
MaTeMaTHKa HOTO THITa, CEMHHAPCKOTO (IPaKTUYECKOT0) THIIA, JJIS TPYMIIOBHIX U WH-|00macte - Kyszbace, T.
JVBHUAYaIbHBIX KOHCYJbTAIMH, TEKYIIEro KOHTPOJIST M MpoMexyTouHol | HoBoky3Henk,  mp-KT
aTTectalyu (MyJIbTUMEIUHHAS) Meramnypros, a. 19,
CneunanusupoBanHas (yueOHas) MeOenb: Jocka MeloBasi, kadenpa, cro-|kopimyc 4
JIBI, CTYJIBSI

OGopyioBanue st TIPE3CHTAIMH Y4eOHOro MaTepraa: J0CKa HHTepaK-
THBHas, KOMIIBIOTEP MPEMOIaBaTelisi ¢ MOHUTOPOM, MPOEKTOP, aKyCTHYE-
CKasl CHCTeMa, DKpaH

HUcmonezyemoe mporpammuoe obecrieuenne: MS Windows (Microsoft
Imagine Premium 3 year 1o cy6imiieH3noHHOMY oroBopy Ne 1212/KMP
or 12.12.2018 . go 12.12.2021 r.), LibreOffice (cBoGomuo pacmpocrtpa-
usiemoe I10), antuBupycHoe 1O ESET Endpoint Security, nunensus
NeEAV-0267348511 mo 30.12.2022 r.; Mozilla Firefox (cBoboano pac-
npoctpansemoe I[10), Google Chrome (cBoGoaHO pacmpocTpaHseMoe
I10), Opera (cBo6oaHo pacnpoctpansiemoe I10), Foxit Reader (cBo6oaHO
pacnpoctpansemoe I10), WinDjView (cBoGogHo pacmpocTpaHsieMoe
I10), Annexc.bpaysep (oTeuecTBeHHOE CBOOOAHO pacIpOCTpaHIeMOe
I10).

WuTtepHeT ¢ obecneuenneM agoctyna B SMOC

5.3 CoBpemenHnble npogeccuoHaTbHbIe 0a3bl JaAHHBIX U HH(OPMAIMOHHbIE CHPa-
BOYHbBIE CHCTEMBI.
Ilepeuens CIIB/l u UCC no aucumnmiinne
1. OO6mepoccuiickuii MaTeMaTH4ecKuii HopTai (MHPOPMALMOHHAS CHCTEMA) -

http://www.mathnet.ru/

2. Wudopmanmonnas cucrema «EquHOEe OKHO TOCTyIa K 00pa30BaTeIbHBIM Pecypcam -
http://www.window.edu.ru.

3. ZbMATH - https://zbmath.org/ - maTemaTrueckas 6a3a JaHHBIX, OXBATHIBAIOIIIAs MATEPHU-
anbl ¢ koHIa 19 Beka. zbMath comepxut oxono 4 000 000 moxkymenTos, u3 6omnee 3 000
xypHaioB 1 170 000 kHUT 11O MaTeMaTHKe, CTAaTUCTUKE, HHPOPMATHKE, a TaKKe Mallu-

HOCTPOCHUIO, (I)I/IBI/IKC, CCTCCTBCHHLIM HAyKaM U IP.

6 Huble cBeeHUus U (MJIH) MATEPHATBI.
6.1.IlpumepHbIe TeMbl MHCBMEHHBIX Y4eOHBIX Pa0doOT

KonTtpoabsnas padora Ne 1
Teopusa mnoicecmeé u omuouenui
BapuanTt (o0Opazerir)

1. Manbt mHOXecTBa A = {1, 2,3,4,5,6} nB=1{4,5,6,7,8,9,10}.
Haittu AU B, AN B, A\ B, B\ 4, AAB .
2. HaifTi MHOk€CTBO BCeX MOJMHOXKECTB MHOXecTBa A = {1, 2, 3}.
3. st nanabIx MHOKECTB A = [2, 8] n B = (5, 9) HanTu
AU B, AN B, A\ B, B\ A, AAB . I300pa3uTth BCe MHOXKECTBA.
4. C moMo1pto quarpamm Ditepa-BeHHa mpoBepUTh, paBHBI I MHOKECTBA
AUBNC) m (4U B)NC.



https://urait.ru/bcode/492307
http://www.mathnet.ru/
http://www.window.edu.ru/
https://zbmath.org/

5. HYCTB YHI/IBepCEUIBHBIM MHOKCECTBOM SABJISICTCS MHOKCECTBO TOYECK IIJIOCKOCTH.

Tpebyercs n300pa3uTh MHOXKECTBA:

A={(x,»)/x+y<1,x,yeR}22,B={(x,y) /x+(y-1)<1,x,yeR} 22,

AU B, AN B, AN B, (A\ B)U(B\ 4) .

6. [lycth nMeeTcs yHUBEpCaIbHOE MHOXKECTBO U . BUHapHOE OTHOIIICHHE p3aJaHO CIICAYIOIIUM
obpazom: p = {(4,B) / A =B, A,B cU}. Kakumu cBoiicTBamu 001aaeT JaHHOE OMHAPHOE OTHO-
H_IGHI/IC‘.7 HBJISICTCSI JIN JaHHOC€ OTHOIIICHHUEC OTHOIMCHUECM 3KBHUBAJICHTHOCTHU, OTHOILICHUEM HOpHI[-
Ka?

KonTpoabHnasi padora Ne 2
Koneunwvie cymmul u pekyppennmvie COOMHOUIEHUS
Bapuant (o06pa3zen)
1. Pemuth pekyppeHTHOE ypaBHEHHE.
1) a,,, =5a,,, —-6a,,a =13,a,=29; 2) a,,=4a,,—4a,,a =10,a, = 24

2. HaiiTu cymMMy, MCHIOJIB3ysl METON TipuBesieHns S, = Yr_o(—1)*(2k + 3).

3. Ucnonb3yst METOI CYMMHPYIOIIETO MHOXHTENS, PEIIMTh PEKYPPEHTHOE COOTHOIICHHE
D, =3D, 1 +2,Dy=0(n=1).

4. Haiitu npou3BosnIyio (GyHKIHIO cleayromlel nociaenosarensuoctu {3(n — 4) + 542},

5. HaiiTi o0mmii wieH @, MOCIIeI0BaTeIbHOCTH, il KoTopoi (yHKuus fa(X) sBisiercs: mpousBo-

msieit f, (x) = f;ce_tdt.

KonrtpoJsbHas padora Ne 3

Komounamopuka

Bapuant (o6pa3zen)
1. B oTnene Hay4HO-MCCIIEOBATEILCKOTO MHCTUTYTa pabOTalOT HECKOJIBKO YENIOBEK, IPUYEM
KaKJIbIN U3 HUX 3HAET XOTs Obl OJIMH MHOCTPAHHBIN S3bIK, 6 YEJIOBEK 3HAIOT aHTJIMUCKHUH S3BIK, O
— HeMelKu#, 7 — QpaHIly3cKuii, 4 3HAIOT aHTTUICKUIA U HeMelKul, 3 — HeMeukuil u (paHirys-
CKUi, 2 — dpaHIy3cKUil U aHTTUICKUH, 1 yenoBek 3HaeT Bce Tpu sA3bika. CKONBKO YEeNOBEK pa-
6orator B oTnene? CKOJNBKO U3 HUX 3HAIOT TOJBKO aHTIMUCKUI s3bIK? CKOMBKO 3HAIOT TOJBKO
OJIVH SI3bIK?

2. Pemurs ypasuenue C)7 +2C}, =7(x-1);

x+1
3. Homep aBTOMOOMIBEHOTO TIPHIIETIa COCTOUT U3 ABYX OYKB U 4eThipex nudp. CkombKo pa3iny-
HBIX HOMEPOB MOKHO COCTaBHUTh, UCTIONB3ys 30 OykB u 10 mudp?
4. CKOJIBKO ““CJIOB” MOKHO TIOJIYYHTh, IEPECTaBIIsist OYKBHI CiI0Ba “mapabosna’?
B kiacce obyuatorcs 42 yuenuka. M3 Hux 16 ydacTBYIOT B CEKI[MH IO JIETKOW aTieTuke, 24- B
¢yTOonbHOI cexiuu, 15 — B maxmMaTtHol cekiuu, 11 — 1 B CeKIUM MO JETKON aTJIETUKE U B PyT-
00JBHOM, § — U B JIETKOATIETUYECKOM, U B IaXMaTHOU, 12 — 1 B ¢pyTOOIBHOIM U B IIaXMaTHOH, a
6 — Bo Bcex Tpex cekmusx. OcTanbHbIE MIKOJIBHUKH YBIEKAIOTCS TONBKO Typu3MoM. CKOJIBKO
HIKOJIbHUKOB SABJISIFOTCS TypUCTaMu?

m
1 3[A—
5. Ilpy KaKOM 3HAYEHWHU X YETBEPTOE CIIATAEMOE Pa3IOKEHHSA (\/ 27 +3/27F ) B 20 pa3 Gonblue

m, eciii OMHOMHUAIIBHBIA KOA(Q(PHUIIMEHT YETBEPTOro CIaraeMoro OTHOCHUTCS K OMHOMHAILHOMY
K03(pPHILIMEHTY BTOPOTO ciaraeMoro kak 5:17?

6. PackpbITh CKOOKH B BBIPDaKEHUN (X +y+ 2)5 .



KonTtpoabsnas padora Ne 4
Teopusa zpaghoe
BapuanT (o6pa3zerr)
1. 3agate rpad MHOXKECTBAMH BEPIIUH U pedep, MaTpHUIIaMU HHLIUACHTHOCTH, CMEKHOCTH,

cnuckoM pebdep. Haiitu crenenu Bepuine rpada.

Bapuan 1 Bapuant2 Bapmant 3

= | U e
v
e 4 / /
/ 7z /
/ P
' « S st
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Bapuant 4 BapHanT S

S, G,

3. OHpe,I[eJ'II/ITb, SABJISICTCH JIK CJICAYHOIIast 4aCTb

oM cyrpadom. Haittu ﬁ,(l =1,10).
V(H)={ab.e, f} E(H,)={13 4,6},

21
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G

H, rpada G moarpadom, cyrpadom, mokpoiBa-

4. Nwmeer nu rpad sitnepos 1uki (1ens)? KakoBbl pacctosiHug Mex 1y BepinHamu? Kakue
BEPIINHBI SABIISAIOTCA HeHTpaMu? Haiitu paauyc rpaga.



Bapnanr 1 Bapnaut 2 BapnasT 3
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5. CKOJIbKO BEpIIMH MAaKCUMAaJIbHOTO THIIAa HMeeTcsl B rpade? KakoBo IUKIOMATHYECKOE YHCIIO
rpada? KakoBo xpomarrueckoe uucio rpaga?

Bapnanrt 1 Bapuaur 2 Bapmant 3
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Bapwuant 4 Bapnaut 5
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6.C IMOMOIIBIO MAaTPUIlbl CMEKHOCTH HaWTH KOMIIOHEHTHI CUJILHON CBSI3HOCTH oprpa(ba

2
1@3
4

7. HaiiTn 5HnepoBy LENb.

1 2
3 5
J 7
8. HaliTu MUHUMaJIbHOE OCTaBHOE JIEPEBO
12 2 4 3
R
5
4
5 U 6
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9. HaiiTn MUHUMAaJIbHBIN IYTh B Harpy>keHHOM rpade no meroxy Popaa-bemimana u3 BepInHbl

B BEpILUHY 1.

6.2. HpI/IMepHI)Ie BOIIPOCHI U 3a{aHUA / 3aJaum JJid HpOMe)KyTOqHOﬁ aTTeCTaliumn

dopma NpOMEKyTOYHOU aTTeCTALIUNU

8 cemecTp — 3auer

Pasnensl u Te-
MBI

[IpumepHsbIe TEOpETHYE-
CKHE BOIPOCHI

IIpuMepHBbIe IPAKTUYECKUE 3aa4H

8 cemecTp - 3a4er

1. Teopusa muoxcecme u OMHOUIEHUL

MHo:xecTBa.
CnocoOslI 3a-
nanus. Onepa-
MY HaJl MHO-
JKECTBaAMHU.

1. IlomsTne MHOKECTBA.
OcHOBHBIE OIpEIEICHUS.
2. CrocoObl 3agaHus: Iie-

pEUHCIICHHE  DJIEMEHTOB,
XapaKTEPUCTHIECKOE
CBOMCTBO. Koneunsre
MHOYKECTBA.

3. OcHOBHbIE oOmepanuu
HaJ, MHOXECTBaMH: O0b-
€IMHEHUEe, IepeceueHue,
JOTIOJTHEHUE, PA3HOCTb.

4. JlexapTOBO MpPOU3BEC-
Hue. [lekapTroBa cCTENEHb.
JuarpamMmbl Diinepa-
Benna.

1. Ilycts yHuBepcanbHOEe MHOXKeCTBO U — MHO-
JKECTBO BCEX CTYJIEHTOB; A — MHOKECTBO BCEX
cryneHToB crapiue 20 jeT; B — MHOXXECTBO CTy-
JIEHTOB oOy4Jaromuxcs Ha 3, 4 u 5 xypcax; C —
MHO>KECTBO CTYJICHTOB IOPUIMYECKOTO (haKyiIb-
TeTa.

KakoB coneprkaTeabHbII CMBICI KaXKI10T0 U3
CJICIYIOIINX MHOYKECTB!

a)AN BNC;6)AUBNC);8)B\C;r)C\B.
2. 3agaHo OMHApHOE OTHOILICHHE

p:{@:bz,a,b EN}

a
Kakumu cBoiicTBaMu 00J1a1aeT 1aHHOE OMHAp-

HOe oTHoIIeHue? SIBasercs 11 OHO OTHOIIEHH-
€M 3KBHBAJICHTHOCTH, OTHOILLIEHUEM MOPsAKa?
3. Hansl mHOXKecTBa A = {1,2,3,4,5,6} n

B=1{4,5,6,7,8,69,10}.
Haittn AU B, AN B, A\ B, B\ 4, AAB .

4. Cpenu 100 peraneil mpoutu oOpabOTKy Ha
nepBoM craHke 42 mryku, Ha BTopoM — 30
IITYK, & Ha TPETheM — 28. MpUUYEeM Ha IEPBOM H
BTOPOM CTaHKax oOpaboTaHo 5 neraneil, Ha
nepBoM U TpetheM — 10 aeranei, Ha BTOPOM U
TpeTbeM — 8 JieTaneil, Ha Bcex TpeX CTaHKax 00-
pabotano 3 nmeramu. CKOIbKO jeraneii oopabo-
TaHO TOJILKO Ha MEPBOM CTaHKE U CKOJIbKO JIeTa-
neit He 00paboTaHO HU HA OJTHOM M3 CTAHKOB?

bunapHsle 0T1-
HOIIICHHUS.
Onepanuu Haj
OMHApHBIMU

5. buHapHBIE OTHOLIEHUSA
U UX CBOWCTBA.

6. DOKBHMBAJICHTHOCTH U
pa3OueHusi  MHOXKECTBa,

1. ITycTs UMeeTcst yHUBEPCATbHOE MHOKECTBO
U. buHapHOe OTHOIICHHE P 337aHO CIICTYFOIIHM
obpazom: p={(4,B) / A=B, A,B cU}.

Kaknmu coiicTBamu 00agaeT qaHHoe OnHap-
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OTHOIICHUAMMU.

(hakTop-MHOKecTBO. OT-

HOIICHUA MOpAaKa.

HOE OoTHOIIeHHE? SIBIseTcs In JaHHOE OTHOIIe-
HHE OTHOILICHHUEM SKBUBAJICHTHOCTH, OTHOIIIC-
HHUEM nopsiaka?

2. Ha mHOXecTBe R GuHapHOE OTHOIIEHUE

P 3aJIaHO CJICTYIOIIUM 00pa3oM:
p={(»)/(x—y)eQq, x, yeR}. lokaxure, 4T0
P — OTHOIIICHUE SKBUBAJICHTHOCTH.

2. Koneunvie cymmol u peKyppeHmmuole cOOmMHOUEHUA

PexyppenTHbIE
COOTHOILIEHUS

7. PexkyppeHTHBIE COOT-
HouieHnusi. I[lpumepnr 3a-
a4, TPUBOIAINIMX K pe-
KYpPPEHTHBIM  COOTHOIIIE-
HUSM.

8. JluneliHble OIHOPOJ-
HBbIE PEKYPPEHTHBIE COOT-
HOIIICHHUS C MOCTOSHHBIMH
KO3 PHUIHEHTAMH.

9. HeonHopoaHoe nuHEM-
HO€ PEKYpPPEHTHOE COOT-
Homenue. CrocoObl pe-
IIEHUSI PEKYPPEHTHBIX CO-
OTHOIIICHUH.

1. PemuTh peKyppeHTHOE ypaBHEHHE.
a,,=9%,,,—-6a,a =13a,=29;

2. Haiitu oGmiee perieHue 0THOPOIHOTO JTMHEH-

HOTO PEKYPPEHTHOTO COOTHOIICHUS

On+ktP1° Apik-1t+...+Pk a,=0 B Cilydae mpOCThIX

KOpHE# A;, A« XapaKTepUCTUIECKOTO MHOTO-

wiena Po(X)=xX+py X +...+p;

3. Haiitu nocnenoBarenbHOCTh {a,}, YIOBIETBO-

PSAIOLIYI0 PEKYPPEHTHOMY COOTHOIICHHUIO

an+2'50n+1+60n=5n-

Hcuucnenue u
OILIEHKA KOHEY-
HBIX CyMM

10. Cnoco0bl 3anmucu Ko-
HeuHblX cymM. IIpeoGpa-
30BaHus cyMM. Kparhble

1. HaiiTu KpaTHy0 CyMMY Y.} = 7;(’)‘(.1( - ).
2. Haiiti oOuIuii 4wieH mocjae0BaTeIbHOCTH ap
1uist Kotopoil GyHkums fa(X) siBisiercst mpousBo-

CYMMBL. nsei f,(x) = arctgx.
11. HexoTtopsie MeTOABI

CyMMHUpOBaHHs. MeTobl

HAXOXKIEHUS OILIEHOK

CYMM.

3. Kombunamopuka

OcHoBHBbIE 3a-
KOHBI KOMOU-
HaTopuku. Oc-
HOBHbIE (Op-
MyJIbl KOMOU-
HATOPHUKH.

12. Tlpunnun merona Mma-
TEMaTUYEeCKOW WHIYKIIHH.
Hekotopsie pazHOBUIHO-
ct (MoAM(UKAIUN) Me-

ToJa MaTeMaTHYeCKOM
WHTYKIIH.
13. IIpaBumo  cymMbl.

[IpaBuno mnpousBeneHHUs.
Meroa BKJIIOYEHUS U HC-
KITFOUEHUSI.

14. Pa3memienus, mnepe-
CTaHOBKHU, codeTaHHs Oe3

IIOBTOPEHU.
15. Pa3memenusi, mnepe-
CTAaHOBKM, COYETaHUs C

IIOBTOPCHUSAMMU.

1. B oTzesne Hay4HO-HMCCIEA0BATENBCKOTO UH-
CTUTYTa pabOTal0T HECKOJIBKO YEJIOBEK, IPHUUEM
KaX/IbIif U3 HUX 3HAET XOTs Obl OJIMH MHOCTPaH-
HBIH S3BIK, 6 YEJIOBEK 3HAIOT aHTJIMHACKUN SA3BIK,
6 — Hemeukuii, 7 — ppany3ckuil, 4 3HaIOT aH-
TJIMACKUM U HEMeNKuH, 3 — HeMeukuil u ¢ppas-
IIy3CKHi, 2 — ppaHIy3CKUi ¥ aHTTIHICKHH, 1
YeJIOBEK 3HAET Bce TpU sA3bIKa. CKOJIBKO YETI0BEK
pabotatoT B oTene? CKOIbKO U3 HUX 3HAIOT
TOJIBKO aHTTIMHCKUH A3bIK? CKOJIBKO 3HAIOT
TOJIBKO OJIUH SI3bIK?
2. CKOJIBKO YHCeN CpeaU MEPBOM THICSIUM HATY-
paNbHBIX YKCeN HEe JAeJATCA HU Ha 2, HM Ha 3, HU
Ha 5, HU Ha 77
3. Pemth ypaBHEHUE.

XJ:11 + 2Px—l = @ Px’

7

4. Homep aBTOMOOMIIBHOTO MpUIIENa COCTOUT U3
IByX OykB M yeTbipex mu@p. CKonbKko pas3iny-
HBIX HOMEPOB MOXHO COCTaBHUTb, UCHOJIB3Ys 30

oyks u 10 nugp?
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bunom Hero-
ToHa. buHOMMU-
aJbHBIE KO3(-
(UITUEHTHL.
[TonuaOMU-
anpHas Gop-
Mmyina. [Tonu-
HOMHMAJIbHBIC
koaurmeH-
THL.

16. ®opmyna bunoma
Hprorona . bunomuains-
HbIE KO3 OHUITHUCHTHI.

17. Tpeyronpuuk Ilacka-
ns1. [Ipumenenus bunoma
Hprotona.

18. [TonnHOMHaNBHASA
dopmyna. IlommHOMMAIE-
HbIE KO3 OHUITMCHTHI.

19. [IpumeneHue mnoiu-
HOMHAJIbHON OpPMYIIBL.

3
X

18
1. B OMHOMHAILHOM Pa3NIOKEHUU (xs + ij
HaNTH 4JIeH pa3/ioKeHus, He COAEPIKaIUH X.
2. Jloka3ats, uTo BeIpaxkeHue 2" .3" +5n—4
nenures Ha 25.
3. PackpbITh CKOOKH B BBIpa)KEHUH (X +y+ 2)5

4. Haiitn xoaddunueHT npu X’ B pa3ioKeHun
9
(2 +x% - x?’) .

4. Teopus zpaghoe

Onpenenenus
rpados. Die-
MEHTHI TpadoB.

20. Ormpenenenune rpada.
CmexHocTh.  [lnarpammsl.
Oprpadsbl, mnceBaorpadsl,
MyIbTUTpadbl ¥ TUTIEPTpa-
¢bl.

21. Nzomopdusm rpados.
22. Tloarpadwr. Banenr-
HOCTb. Mapupytsl, nenu,
IUKJTBI.

23. CBsasHocTh. PaccTosnue
MEXy BEpIIMHAMH, SIPYCHI
u quamerp rpada. DKCICH-
TPHUCUTET U TICHTP.

1. U3omopdHub! 11 rpadsi?

¢ .

G, G,

2. lns rpada G Ha puc.l onpenenuTts cTeneHb
BEpILUHBI 4.

3. OmpenenuTs, SIBISETCS JIU CIEAYIOIAs 4acTh
H, rpada G moarpadom, cyrpadom, mokpbi-
BaIOIUM cyrpadom.

4. Haitru H, (i =1,10),

V(H,)={a,b,e, f},E(H,) ={134,6}

k

Buast rpados
Y Ollepalyu
Haj rpadamu

24. Bunasl rpadoB: TpHUBH-
aJIbHBIN, ITOJIHBIM, KIHKA.
25. JIBynmosibHBIE Tpadbl.
Hanpasnennsie oprpadsl u
CETH.

26. Omnepanuu Hajx rpada-
MHU: yJaJeHHWE BEPIINHBI,
nobaBieHne BEPIIMHBI,
ynaiienne pedpa, mobasie-
HUe pebpa, JOMOJHEHHE
rpada.

27. Omnepanuu Hajx rpada-

1. lansl rpadst G u H

/\

\/

a) cocraBbTe 1151 G u H cTenennele nocneno-

12




MU: oObeauHeHue rpados,
nepecedeHne rpadoB, Co-
eauHeHue rpados.

BaTEIbHOCTH;

0) ompenenuTe, SBISIOTCS JU JaHHbBIE Tpagbl
MOJTHBIMH, ITyCTBIMH;

B) OIPEIEIUTE YHCIIO CBA3ZHOCTU Ipad)oB YHCIIO
peOepHOi CBI3HOCTH;

I') yKaKXUTE B rpadax Bce pa3aenuTeIbHbIe
BEPIINHBI, MOCTHI;

1) HaliiuTe paanyc, TMaMeTp U LEHTP AaHHOTO
rpada;

€) pacro3Haiite, SBISIOTCS JIM TaHHBIE Tpadbl
JBY/IOJIbHBIMH.

Croco0s!I 3a-

JaHus rpagos.

KomnoHeHTBI
CBSI3HOCTH

rpados.

28. HMuarpammbl. Matpuia
CMEXHOCTH. MaTtpuua uH-
muaennuii. COUCKH CMEX-
HOocTU. MaccuB ayT.

29. O6benuHenue rpadoB u
KOMITIOHEHTBI ~ CBSI3HOCTH.
Touku cowsieHEHHs, MOCTBI
u Omoku. BepmmaHas u pé-
OepHast CBS3HOCTD.

30. Ouenka uymcna péodep
Yepe3 YHUCJIO BEPUIMH H
YHCII0O KOMIIOHEHT CBSI3HO-
CTH.

1. 3agarpb rpad MHOKECTBAMH BEPILUH H pe-
Oep, MaTpuIaMH MHIUAECHTHOCTH, CMEXHOCTH,
cnuckoMm pedep. Haiitu cteneHu BepuinH rpa-

ba.

2. HaliTh MUHUMaJbHBIA MYTh B HarpyKEHHOM
rpade no merony Popaa-bennmana u3 Bepim-
HbI B BEpIIUHY .

O06xo1bI Tpa-
¢os. Ditnepo-
BBl U TAMHJIb-
TOHOBBHI T'pa-

(N3N

31. O0xonsI rpados.

32. DiltepoBbl LIMKIBL. Jii-
nepoBbl Tpadsl. Kpurepuit
SUIEPOBOCTU.  ANTOPUTM
IIOCTPOEHHUS dUJIEPOBA LIHK-
7a B 3iliepoBOoM rpade.

33. I'aMUIbTOHOBBI ITUKJIBI.
I'amMunbTOHOB rpad. 3agaua
KommuBosiképa.

1. Umeetr nu rpad »itnepoB nukn (uemnb)? Ka-
KOBBI paccTOsiHus Mexay BepummHamu? Kakwne
BEpIIMHBI ABIsIOTCA LeHTpamu? Hailtu paguyc

rpada.

Bapianr 1 Bapuant 2 Bapra#T 3

e e

«

Bapiart 4

:3*?—’ =

2. HaiiTu »ilsiepoBy LIeTIb.
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6 7

JepeBbs u ne-
ca. Packpacka

rpados.

34. CBOOOIHBIE JIEPEBbS.
OcHOBHBIE CBOMCTBa Jepe-
BbeB. llenTp nepesa. Opu-
E€HTUPOBAHHBIC JIEPEBbS.

35. YnopsimoueHHble Jiepe-
Bbs. buHapHble JepeBbs.
BbeipoBHEHHBIE W TIOJHBIC
JIepeBbsL.

36. XpoMaTuyeckoe 4ucio
rpada u ero 10NOJTHEHUSI.
37. TouHbIil anropuT™M pac-
KpalIBaHHUsL.

38. IlpuOmmxEHHBIN anro-
PUTM  TOCJIEIOBATEIHLHOTO
packpamuBanus. Teopema
O MATU KpacKax.

1. Ha pucynke nan rpa¢ G tumna nepesa. B
3TOM Trpade BeplrHa MaKCUMaIbHOTO TUTIA
€CTh BEPIIMHA THIIA:
1)1;2)2;3)3;4)4;5)5.

77T

2. CKOJIBKO BEpILMH MaKCUMaJIbHOI'O TUIIA
umeetcs B rpade? KakoBo nukioMaruyeckoe
grcio rpada? KakoBo xpomMaTndeckoe 9uciio

rpada?

Bapmas 1

Bapuanr 2

PO — .
o
‘e . PP
| ™
e . N #
— . | S

Bapnast 5

Bapwant 4

N L[
= —
S
]—I—: ‘

3. IlpuMeHUTHh aNrOPUTM IOCIEAOBATEIHLHON
packpacku aiis rpada
12

Bapuant 3

— 7 o

CocraBurens (n):

Honmarosa T.A., nouent kap. MOMM

(Pamunus, unuyuaner u dondcnocmo npenodasamens (et))
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