





1. Henu n 3a1a4u JUCHUNIMHBI

Heab - bopMupoBaHue y CTyA€HTOB 1IEIOCTHON CHCTEMbI 3HAHUI O XO/ie pa3BUTHS, OCO-
OCHHOCTSX U3MEHEHHUS U COJIEP>KaHUSI MAaTEMaTUYECKOTO 3HAHUSI.

3agaum AMCHUIITHHBI:

1) oBiajeHHE METOAAMH PEIICHUsT 0a30BbIX MAaTEMATHYECKUX 3a/1a4;

2)  ocyllecTBJICHHUE MepeBoa MH(POPMAIIMK C SA3bIKA, XapaKTEPHOIrO JUIs MpPEAMET-
HOM 00JacTH, HA MaTeMaTUYECKHHl S3BIK;

3) bopMupOBaHHE HABBIKOB MATEMATUYECKOTO MOJCIUPOBAHUS Il PEUICHUS MPaKTHU4e-

CKHX 3a/Jay

B pesynbTaTe 0CBOCHUS AUCIUIUIMHBI CTYICHT JOJDKEH:
3HaTh.
1) ocHOBHBIE areOpanuecKue CTPYKTYPhI, THUIIBI OWMHAPHBIX OTHOIICHWH, OCHOBHBIE Me-
TOABI JOKA3aTEIbCTB, AJITOPUTMBI;
2) OCHOBHBIC 3a7a4M, NMPUBOAAIIME K MOHATHIO rpada; NPHIOKEHUS Teopuu Tpados;
YMmeTh.
pelaTte HEKOTOpbIE THUIBI 3a]la4, MCHOJb3ys Teoputo rpados.
Biaagern:
HaBpikamu: Ipe/IcTaBIICHUS Pa3IMYHBIX OMHAPHBIX OTHOIICHHH C IMOMOINBIO Tpada,
npecTaBiIeHus rpada C IMOMOIIBI0 MaTPHIL.

2. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOIi POrpaMMbl

DOneMeHThl JUCKPETHONH MaTeMaTUKHU SBJISETCS AJIEKTUBHOW IUCUUIUIMHON YacTu OJoka
muciumiia b1 OIIOII, dopmupyemMoil yuacTHUKaMu 00pa30BaTENbHBIX OTHOIICHU, HAIIPaBICHUS
44.03.05 Ilegaroruueckoe oOpazoBaHue (C ABYMS MPOGUISIMU ITOATOTOBKH), TPOPHIb MaTeMaTHKA
u ¢usuka (b1.B./[B.01.02).

[IpepexkBU3UTHI AUCHUIUIMHBL: 3HAHUSI U YMEHUSI IKOJILHOTO Kypca Mo anredpe, reoMeTpuH,
uH(popMaTuke, anredpa.

[TocTpekBU3UTHI IUCHUIIMHBL: MAaTEMAaTUYECKAs JIOTUKA, TEOPHUS aJITOPUTMOB.

3. (I)opanyeMLIe KOMIICTCHIUHMHN U HHAUKATOPHbI UX JOCTHKCHUSA 11O JTUCHUIIJIUHC

Kon Conep:xanue Koa n HamMeHOBaHHe HHIUKATOPA /10-
KOMIIETEHIIUH | KOMIIeTeHIINHU CTHKEHHSI KOMIIEeTeH M
YK-1 crnocobeH ocymectBiATh 1o- | YK-1.1.3HaeT: MeToapl KPUTHUYECKOTO

UCK, KPUTHYECKMH aHalIW3 M | aHAJIM3a U OLEHKU COBPEMEHHBIX Hayd-
cuUHTe3 MH(pOpMalluU, TpUMe- | HbIX JTOCTHKEHUH; OCHOBHBIE NMPUHIIUIIBI
HATb CHUCTEMHBIN MOAXOA JUIsl | KpUTHYECKOTO aHAIU3a.

pelieHus nocraBieHHbIX 3a7a4 | YK-1.2.YMeer: nony4yarb HOBblE 3HaHUS
Ha OCHOBE aHajlM3a, CUHTE3a U JIPYrHx
METOJIOB; COOMpaTh JaHHbIE MO CIOXK-
HBIM Hay4YHBIM MpO0OJieMaM, OTHOCSIINM-
¢ K mpodeccuoHanbHON 00JacTH; ocy-
IIECTBIIATh TOUCK MH(POPMAIIUHN U perie-
HUH Ha OCHOBE 3KCIEpUMEHTAIbHBIX
JIEUCTBHIA.

VK-1.3.Bnaneer: wuccienoBaHueMm Impo-
61eM mpodeccuOHATBHON J1eATEIbHOCTH
C TpUMEHEHHEM aHalu3a, CHHTe3a H
JIpPYT'MX METOJOB MHTEJUIEKTYaJIbHOM Jie-
ATEJIHLHOCTH; BBISIBIIEHUEM HAay4HBIX MPO-
0J1eM M HCHOJBb30BAHHUEM aJIeKBATHBIX




METOJIOB JJIi UX PEIICHUs; TEMOHCTPH-
pPOBaHHMEM OILICHOYHBIX CYXJICHUU B pe-
IEHUW TPOOSIEMHBIX TpodeccrHoHalb-
HBIX CUTYallUi.

ITKC-9

CriocobeH ycTaHaBIMBATL CO-
JiepKaTebHbIC, METO/0JIOTH-
YEeCKHE U MHUPOBO33PECHUYECKHUEC
CBSI3M TIPEIMETHON obnacTu (B
COOTBETCTBUH C TpoduieM u
YpPOBHEM OOYUYEHHSI) CO CMEX-
HBIMH HAYYHBIMHU 00JIaCTSIMU

ITKC-9.1.

3HaeT cojepkKaTeIbHbIE, METON0JIOTNYE-
CKHE U MUPOBO33PEHYECKHE CBA3M IpEN-
METHOW 00JacTh CO CMEXHBIMU Hayd-
HBIMHU 00JIACTSIMH.

ITKC-9.2.

VYMeeT yCcTaHaBIIMBATh CONEPIKATEIIbHBIE,
METOJIOJIOTUYECKUE U MHUPOBO33PEHYE-
CKHE CBf3M IpeAMETHOH obiacTu co
CMEKHBIMU HAYYHBIMU OOJIACTAMHU.
ITKC-9.3

Biageer TEXHONOTMSMH OINpEEICHUS
COJZIEpKaTENbHbIX, METOAOJIOTMYECKUX U
MHPOBO33PEHUYECKUX CBSA3EH IPEIMETHON
00J1aCTH CO CMEXHBIMU Hay4yHbIMHU 00J1a-
CTSIMU.

4. CTpyKTYypa M coJepKaHue TUCHUILINHBI

4.1. CTpyKTypa TUCHUIINHBI
OO61mas TpyA0eMKOCTh AUCHUIIIMHBI COCTABIISET 2 3a4eTHBIC €AMHUIIBI, /2 Yaca.

TpynoeMKocTh, akaa. 4ya-
Buj yueOHoii padoThl COB
Bcero ceMecTp
1no 4
yu.
IUIAHY
OO0masi Tpy10€eMKOCTh 72 72
KonTakTHas padora: 46 46
Jlexumn (Jlek) 14 14
npaktruaeckue 3anstus (I13) 28 28
KonTakTHas pabota B nepuoj reoperndeckoro ooyuenust (Kont 4 4
TO)
CamocrosiTeibHas padoTa: 26 26
- BBITIOJTHEHUE WHIMBUYaTbHBIX 3aaHHIA;
- CaMOITOATOTOBKA (ITpOpabOTKa U TOBTOPEHUE JICKIIMOHHOTO MaTe-
pHaa 1 Marepuaia yaeOHMKOB U Y4eOHBIX ITOcoOuit);
- IOJITOTOBKA K MPAKTUYECKUM 3aHSTHIM;
- IOJITOTOBKA K MPOMEKYTOUYHOM aTTeCTaINH;
Buabl npoMeKyTOYHOI0 KOHTPOJIA KontponbHas
pabota




4.2. Pacnpenenenne BHIOB padoThl M X TPYJA0EMKOCTH 10 pa3iesaM IHCHUIIIHHBI

Ounas popma 00ydeHHS

Ne | Pazgen mucHMITIIMHBI /TEMBI Bunpl yaeOHoM pabo- | DopMbI TEKyIIETro KOH-
/T THI (B Yacax) TPOJIS YCIIEBAEMOCTH,
KOHTAaKTHAas . MIPOMEXKYTOUHOM aTTe-
o | s . 8 § - CTalyu
2|8 | E8E| 35
o | R |BEF e O&d
1 DJIeMEHTHI MATEMATUUECKON Toru- | 4 1 2 2 [IpakTuueckoe 3aganue,
KA WHMBUyaJIbHAsT pabo-
ta Nel
2 Bynesbr anreOpsl. 4 1 2 2 [TpakTueckoe 3amanue
3 | bunapHble OTHOIIEHWUS. 4 1 2 2 IIpakTnueckoe 3aaHue
4 | AnreOpandeckue CTPYKTYpPbI 4 1 2 2 [IpakTHueckoe 3a1aHue,
S5 | DiaeMeHTbI TEOPUH MHOXKECTB 4 1 2 3 [IpakTnueckoe 3aganue,
KOHTpOJIbHasI paboTa
6 | I'pynma komos. 4 2 4 3 [TpakTHdeckoe 3anaHue
7 DneMeHThl Teopuu TpadoB 4 2 4 3 [TpakTrueckoe 3agaHue
8 [yt u 1uMKIBI 4 2 4 3 [TpakTHueckoe 3a1anue
9 DiisiepoBBl TpadBbl. 4 2 4 3 [IpakTueckoe 3axanue,
KOHTpOJIbHasI paboTa
10 | IIpunoxenus teopuu rpados 4 1 2 3

KonTponbnas pabora

4.3. Conepxanue pa3jiejoB TUCHUIIUHBI.

Tema Ne 1. ®opMmyinbl anreOpsl BbICKa3bIBaHUM. 3aKOHBI JIOTHKU. TaBTosnoruu. [IpenukaTs
u KBaHTOphL. CTpoeHHE TeopeM. 3aKOH KOHTpamo3uIuu. MeTol 10Ka3aTeabCTBa OT «IPOTHB-
HOro». Metos MaTeMaTHYeCKONH WMHJIIYKIUH.

Tema Ne 2. byneBwl anreOpbl. byneBsl ¢yHkuuu. Jlornueckue Iemnu.

Tema Ne 3. bunapuble oTHomeHUs. Tunbl OMHAPHBIX OTHOLIEHHH. OTHOIIEHHE SKBUBA-
neHTHOCcTH. Kitaccel skBHBasieHTHOCTU. DAaKTOP-MHOXKECTBO.

Tema Ne 4. Anrebpandeckue CTPYKTYpbL:IpyHIbl, KOJIbla, 0Js. 'omoMopdHbIE 0TOOpa-
XKeHUs, snumMophu3M, MOHOMOP(hU3M, U30MOP(HU3M.

Tema Ne 5.Koneunsie MHOXkecTBa. [IpaBuiia cyMMbl U MpOU3BEEHUS. DJIEMEHThl KOMOMHA-
Topuku. bunom Herotona. PekyppenTHble cooTHOIEHUS. MeTo1 pEKyppPEHTHBIX COOTHOLLIEHUH.

Tema Ne 6. I'pynna xonoB. bunapnoe cioso. I'pynmnoBoit koja. Matpuiia TpynmnoBoro Ko-

na.

Tema Ne 7.9nementsl Teopun rpados. ['pad: onpenenenne, cnocodbl 3amanus rpa-
¢a..ITomusiit rpad. HononHenue rpada.

Tema Ne 8. ITytn u nwmkiel. [lytu B rpade, mpocroil mytb. L{ukibl, 3aMKHYTBIH ITHKI.
Crenenp BepuHbICBs3HOCTH Tpada. [loarpad. M3omopdusm rpados.

Tema Ne 9. DiinepoBsl Tpadbl. DityiepoBhI, MOTy3iIepoBbl rpadel. [Tmockue rpaderl.
VYHuKkypcanbHble JTUHUUA. Adroput™m @nepu. JIaOMPUHTHI, TaMUIBTOHOBBI IIUKJIBI U MYTH B
rpadax.

TemaNe 10. Kopnuessie nepeBbsi. [Ipobnema kommuBospkepa. CeTeBoe IJIaHHPOBAaHUE.

4.4. Temvl u nnanvl npaKmMu4yecKux 3aHAMUN
1. Anrebpa BbICKa3bIBAaHUH.
1) BrIcka3biBaHUs.




2) Jlorudeckue oneparum.
3) ®opMmyiibl anreOpbl BHICKa3bIBAaHHI.
4) 3aKoHBI JIOTHKHU.
5) TaBTomorum.
2. Ilpenukarel U KBaHTOPBI.
1) OmnpeneneHusi, IPUMEPHI.
2) IlpaBuiio mepeHoca KBaHTOpA Yepe3 OTPUIIAHUE.
3) 3aKoH KOHTPAIO3HIHH.
4) CrtpoeHue TeopeMm.
3. ByneBbl anreOpsl.
1) Onpenenenue, NpuMepbl, CBOWCTBA OYJIEBBIX anreop.
2) ByneBsl QyHKIHM.
3) Jloruueckue LEMu.
1) .
4. Anrebpa MHOeCTB. MHOXeCTBa.
1) CrocoObl 3a1aHUS] MHOKECTB.
2) TloamHOXecTBa.
3) PaBeHCTBOMHOXECTB.
4) Ormepanuu HaJl MHOXKECTBAMH
5. BunapHbIe OTHOIICHHS.
2) IlpsiMoe mpou3Be/IcHHE MHOXKECTB.
3) JlekapToB KBajparT.
4) buHapHbIC OTHOILICHUSI.
5) Twumel OMHAPHBIX OTHOIIEHUI
6. OTHOLIEHNE YKBUBATICHTHOCTH.
1) Omnpenenenue, NpUMepbI.
2) Pa30OueHHMe MHOKECTBA Ha KJIACCHI.
3) Kiacchl 9KBUBAJICHTHOCTH.
4) dakTop-MHOKECTRBO.
7. OyHKIMH.
1) CootBercTBus, QyHKIUH.
2) VHbeKTHBHBIC, CHOPBEKTUBHBIC OTOOPAKCHUSL.
3) buekuus.
4) EcTecTBeHHOE OTOOpaKCHUE.
8. AnreOpamyeckue oneparum.
1) BunapHsbie, n-apHbIe areOpanvecKue oneparyu.
2) CsoiicTBa, IPUMEPHI ANTeOPanIECKUX ONepaIIHi.
3) TI'pymmsbl, KoJbLa, TOJIS.
9. I'pynma ko/10B.
1) Bunapnoe cIOBO.
2) I'pynmoBo# KojI.
3) Marpuma reHepajibHOTO KOJa.
10. T'omomopdHBIE 0OTOOpaXKEHHUS.
1) Omnpenenenue, CBOWCTBa TOMOMOp(dU3Ma.
2) DnumopusMm.
3) MonHomopdusm.
4) HUzomopdusm.
11. DnemeHTh KOMOMHATOPUKH.
1) TIlepecTaHOBKH, pa3MEIICHHSI, COUCTAHHUS.
2) ®opmyIbl YKcia IEPECTaHOBOK, Pa3MEIeHUH, COUYSTaHHI.
3) bunom HeroToHAa.
12. ®opmyiel BKIIIOYSHHUH U HCKITIOYCHUH.



1) IIpaBuia CyMMBbI U IPOM3BEACHUS.
2) ®opMyIbl BKIIOUYECHHH U UCKITIOUCHH.
3) O60061eHHe FTHX GOPMYIL.
13. PexyppeHTHbBIE COOTHOIICHHS.
1) PekyppeHTHbIEC OCIIEA0BATEIBHOCTH.
2) MeToa peKyppEHTHBIX COOTHOIIICHHIA.
3) IlpowusBoasmiye GyHKIHH.
14. T'pad.
1) Omnpenenenue rpada.
2) Crnoco0OsI 3aganus rpada.
3) [onusbrit rpad.
4) lonoaaenue rpada.
15. Ilytu 1 UUKIIBIL.
1) Ilyru B rpade, mpocToii MyTh.
2) LMKl 3aMKHYTBIN [THKIT.
3) CrerneHb BEPIIMHBIL.
4) Casa3HOCTB Tpada.
5) Ioarpad.
6) Wzomopdusm rpados.
16. DiinepoBsl rpadsmi.
1) DiinepoBsl, MOMY3UICPOBHI TpadBbl.
2) Ilnockue rpadsl.
3) YHuKypcalbHbIC JIHHUH.
4) Anroputmsl Diepu.
17. Tlpunoxenus Teopuu rpados
1) KopHeBbie 1epeBbsi.
2) IlpoGiiema KOMMHUBOSIKEPA.
3) JlaGupHHTHI.
3ausaTtue Ne 1. Anredpa MHOXKeCTB.
[Tman:
1. MuOxecTBO. CriocoOBI 3a7aHusi MHOXKECTB. XapaKTEPUCTHUECKOE CBOWCTBO.
2.00bearHeHne, epeceyeHue, pa3sHOCTh MHOKECTB.
3. CBoiicTBa omneparuii.
Kpatkuii onpoc.
4. IlpakTHyeckas 4acTh.
1) Jloka>kuTe paBeHCTBO MHOXECTB:
A(A-B)N(ANB)=0, b)(A-B)—-C= (A—-B)n(A-0C).
2) Haiitu nepeceuenue, 00beJMHEHNE MHOXKECTB!
a) A={2k + 1| keZ}, B= {4k + 1| keZ};
b) A={2k| keZ}, B={3k + 1| k € Z}; c) A={3k + 2|k € Z},B={4k + 1| k € Z}.
3) Haiitn pa3HOCTb MHOXKECTB:
a) A={6k + 2| k € Z},B={3k + 2| k € Z};b) A={6k + 2| k € Z}, B={4k + 2| k € Z};
c) A={4k + 3| k € Z},B={6k + 1|k € Z}.
4) 3agaun Ha IpUMEHEHNE TIPUHIIAITA BKIFOYCHUS M UCKITFOUCHHS.
1) Ha mepBom kypce 45 cryaentoB. U3 Hux 25 mocemarT 0acKeTOOMbHYIO CEKIni0, 14 —

¢byT60abHYI0, 20 - MOCEIAIOT CEKIUIO JIETKON aTIeTUKU. 12 CTYAEeHTOB MmocenamT QyT-
00JIbHYIO U OACKETOOIBbHYIO CEKIIMU; 8- 0ACKEeTOOJIbHYIO U CeKIIHIO JIETKOM aTineTuku; 10-
CEKIIHIO JIETKOH aTJeTUKU U QyTO0sbHYI0. [1STh CTYIEHTOB MOCEIAIOT BCE TPU CEKITUH.
CKOJIBKO CTYJIEHTOB OCBOOOXKJICHBI OT TMOCEIICHUS 3aHATHIH B CEKIUAX?

2) U3 100 cryneHTOB SMOHCKHU s3bIK 3HAIOT 18, Hemerkuit — 40, Gppanmy3ckuii — 32, AIMOH-
CKUll 1 HeMelkui - 12 smoHckuii u Qpanmysckuit — 10, Hemeukuii 1 dpaniysckuii - 15.



Bce Ttpu s3bika 3HatoT 5 cryneHTa. CKOJNBKO CTYAEHTOB HE 3HAIOT HU OJHOTO M3 TPEX

SI3BIKOB?

3) Ha 3aropoanyro mporyiky moexanud 92 denoBeka. ByrepOpoasl ¢ kombacoii B3suin 47 de-
JIOBEK, C CBIpOM — 38 ,c BETUMHON - 42; U C CHIPOM, U C KOJI0acol B3su 28 4YEIOBEK, C
Kobacoll W BeTYMHOHM - 26 uenoBek. Bce Tpu Buma OyTepOpomoB B3suid 25 4eloOBEK U
HECKOJIbKO YEJIOBEK BMECTO OyTepOpoaOB B3sUIM MHUPOKKU. CKOJIBKO YEJIOBEK B3SIH C
cO0OH MHUPOKKHU?

IIpumep TpeHuHra.

1. 1) B koMHaTe HECKOJIBKO YEIOBEK , 3HAIOIIUX XOTS OBl OAWH U3 TPEX SI3BIKOB.
[llecrepo 3HAIOT aHTIUHCKHI, IIECTEPO — HEMEIKUN , ceMepo — (paHiry3ckuii. UeTBepo 3HAIOT
AQHIJIMICKUNA M HEMELKHiA, Tpoe — HEMEUKH U (paHIy3cKui, IBOe - PpaHIly3CKM M aHTIUii-
ckuil. CKOJIbKO 4YeJIOBEeK B KOMHATe, €ClIi OJMH 4YeJIOBEK 3HaeT Bce TpHU s3bika? CKOJIBKO U3
HUX 3HAIOT TOJBKO AHIVIMUCKHUH SA3BIK?

2. 2) IIpu oOcienoBaHUM UYUTATEIBCKMX BKYCOB OKa3anoch, YTo 60% CTyAE€HTOB uu-
taoT xypHalt A, 50% -xypuan B,50% -xypuan C, 30% -xypuanst A u B, 20% - xxypHanst B u
C, 40% - xypranel A u C. 10% - xypHansl A, B, C. CkoJbKO NIpPOLEHTOB CTYIEHTOB HE
YUTAIOT HU OJIHOTO XypHasa?

3. Ha nepBom kypce 100 cryaenToB . 30 CTyI€HTOB O XHWMHHU MOJIYHYHJIA OTIUYHBIE
oueHku, 40-mo maremaTrke, 48 CTyIEHTOB MOIXYYHIH «OTINYHO» 1O ¢u3uke. [lo xumum u mare-
MaTHKe MOJYYMIIU «OTIMYHO» 25 CTYJEHTOB, [10 XUMHU U PU3UKE - 28, a 10 MaTeMaTuke U (pu3uKe
- 20. Ha «otnuuHO» Bce Tpu npenMera caainu 15 ctyneHToB. CKOJIBKO CTYIEHTOB IO 3TUM IIpeaMe-
TaM MOTYYMIH «4» umm «3»?

4. Ha onnoit u3 kadenp yHuBepcurera paboTarOT TPUHAIAIATH YEJIOBEK, IPUUYEM KaxK-
Il M3 HUX 3HAeT XOTs Obl OJIMH MHOCTPAHHBIM A3bIK. JleCATh UeIOBEK 3HAIOT AHTVIMHCKUM S3BIK,
CEMepO - HEMELKH, 1mecTepo - ppaniry3ckuil. [Iarepo 3HAIOT aHMMICKUM U HEMELKHI, 4eTBepo -
aHrIMHCKUN 1 (paHily3cKull, Tpoe HeMeukuil u paHiy3ckuif. CKOIbKO YeJOBEK 3HAIOT BCE TPHU
A3bIKa?

S. Ha nepBom kypce 60 ctyaentoB. I3 Hux 30 mocemaroT 0ackeTOONBbHYIO CEKIHIO,
16 — ¢yrOompHyt0, 20 - MOCEMAIOT CEKIHMIO JIETKOW AaTJeTHKH. 15 CTyJeHTOB MOcCemarT QyT-
0onbpHYIO U OackeTOONbHYIO cekiuu; 10 - 6ackeTOONBHYIO U CEKIIUIO JIETKOW aTieTuku; 16 - cek-
LIUIO JIETKOM aTineTHku U pyrOonbHyr0. CeMb CTYAEHTOB MOCEUIAlOT BCe TPH CeKIUH. CKOJIbKO
CTYZICHTOB OCBOOOX/IEHBI OT TIOCELICHUS 3aHATHI B CEKIUAX?

VYKka3zaHus 110 BLITOJIHEHUIO 3aJaHUN:
1.PemuTs 3a1auu, NpUMEHss NPUHLINI BKJIFOUYEHUS U UCKJIFOUEHUS.

5.Temol Oucyuniunsvl 014 CAMOCHOAMENbHO20 U3YUEHUSA
1. DnemMeHTHl KOMOMHATOPUKH .J[0Ka3aTEIHCTBO OCHOBHBIX (hOPMYII, HCIIOIB3YS MIpaBuia Cy-
MBI U IPOU3BENEHUS, METOJ MATEMAaTUIECKON NHIYKIIUH.
2. JlenmuMOCTh B KOJIBIIE LIENBIX Yrcel. AnroputM EBkimna.
3. Marpuunslii crioco6 3aganus rpada.
4. N3omopdubie rpadsl.
5. Ilpunoxenus Teopuu rpados.
6.Anredpa BHIYETOB.

Bomnpockl a1t cCaMOKOHTPOJIS:
1.IIpyHIMn MaTeMaTH4eCKOH WHIYKIUH.
2. 3aKOH KOHTpPAINO3UIINH.
3.bunapusie oTHOMIEHHS. THUITBI OMHAPHBIX OTHOILICHUH.
4.Knaccel 5KBUBaJIEHTHOCTH. Pa30nenne MHOXKeCTBa Ha KIIaCChl.



5.1IpuHUMN BKIIFOYEHUS U UCKITFOUCHUSL.
6.13omopdHBIE 0TOOpaKEHHS.

7.bunoMm HeroToHa.

B nmponecce npenoaaBaHuAa AUCHUIIMHBI UCITOJIB3YIOTCA KaK KJIaCCHYCCKUC (I)OpMBI n MCTO-

6. O6pa3oBarTe/ibHbIE TEXHOJIOTHHU

Jibl 00y4eHus (JIEKIMH, TPAKTUYECKHUE 3aHITHS ), TAK U UHTEPAKTUBHBIE METO/IbI O0YUECHHUS.

HNuTepakTuBHble GOPMBI 00YYEHHUsI: TEXHOJOTHS MPOOIEMHOr0 OOYyYeHHs, TEXHOJIOTHUS

yueOHOro HccieioBaHus, paboTa B MaJIbIX IPYIIAX, TPEHUHT.

Ounast popma o0ydeHHs

Ne | HaumenoBanue pasnena Buzpl yaeOHBIX 3aHATUI O6pasoBarenbHasi TEXHOJIO-
n/n THsl
1. Jlexmus Ne 1 Jlexiusa
[IpakTuueckoe 3anstue Ne 1 | [IpakTuueckoe 3aHsiTue
DneMeHThl MaTeMaThye-
. CamocTrosTenpHas padora KoncynsTupoBanue u npo-
CKOI1 JIOTHUKH.
BepKa JOMAIIHUX WHAUBH-
JNyaJIbHBIX 3aJJaHHI
2 Jlexmus Ne 1 Jlexuus
[TpakTrueckoe 3ansatue Ne 1 | IIpakTuueckoe 3aHsTHE
Bbynessl anre6psi. CamocTtosTtenbHas pabora KouncynsTupoBanue u npo-
BEpKa JIOMAIIHUX UH]IUBH-
NyajabHBIX 3aJaHH
3 Jlexnms Ne 1 Jlexnust
[Tpaktuueckoe 3ausatue Ne 1 | TexHonorus Hay4HOTO HC-
CJIEIOBaHMS
bunapHsbie oTHOIIEHHUS.
CamocTtosTtenbHas pabora KoncynsTupoBanue u npo-
BEpKa JIOMAITHUX UH]IUBH-
NyaJdbHBIX 3aJaHH
4 Jlexmms Ne 1 Jlexmus
ITpakTnueckoe 3ansatue Ne 1 | TpeHuHr
Anrebpanueckue ormepa-
— CamocrosiTenpHas pabora KoncynsTupoBanue u npo-
’ BEpKa JIOMAIIHUX UH]IUBH-
JTyaJIbHBIX 3aJJaHHI
5 Jlexmms Ne 1 Jlexusg
[TpakTueckoe 3ausatue Ne 1 | IIpakTrueckoe 3aHsTHE
DneMeHTbl TEOpUH MHO-
KECTE CamocTtosaTenbHas pabora KoncynbsTupoBanue u npo-
BEpKa JIOMAITHUX UH]IUBH-
NyaJdbHBIX 3aJaHH
6 Jlexmusa Ne 1 Jlexmus
[Ipaktuueckoe 3anstue Ne 1 | Ilpaktuueckoe 3ansaTue
IIpaktnueckoe 3ansatue Ne 2 | [Ipaktudeckoe 3aHATHE
I'pynna xonos..
CamocTtosaTenpHas pabora KoncynbsTupoBanue u npo-
BEpKa JIOMAITHUX WUH]IUBH-
NyajdbHBIX 3aJaHHH
7 JIeximg Ne 1 Jlexusa
[Ipaktuueckoe 3anstue Ne 1 | Ilpaktuueckoe 3ausatue
OneMeHThl Teopuu rpa- | [Ipaktuueckoe 3anstue Ne 2 | Pabora B Maibix rpymnmax
¢os CamocTtosTenpHas paborta KoncynbsTupoBanue u npo-
BEpKa JIOMAITHUX WUH]IUBH-
NyadbHBIX 3aJaHHH
8 [Iyty u umKIbL Jlexmus Ne 1 Jlexumsa




[IpakTunueckoe 3anstue Ne 1
ITpakTnueckoe 3ansatue Ne 2
CamocrostenbHas pabora

[IpakTrueckoe 3aHsTHE
IIpaxkTrueckoe 3aHsATHE
KoHncynpTupoBanue u npo-
BEpKa JOMAIIHUX UHAUBU-
JyaJbHBIX 33JaHUH

9 Jlexnus Ne 1 Jlexnus
[IpakTuueckoe 3anstue Ne 1 | [IpakTuueckoe 3aHsiTue
. [TpakTueckoe 3ansatue Ne 2 | IIpakTrueckoe 3aHsATHE
DiinepoBsl rpadsol.
CamocTrosrenbHas pabora KoncynsTupoBanue u npo-
BEpKa JIOMAIIHUX UH]IUBH-
NyaJIbHBIX 3aJJaHUI
10 Jlexnms Ne 1 Jlexnus
[TpakTrueckoe 3ansTue Ne 1 | Pabora B MajbIx rpymnmax
[Ipunoxenus TEOpUHU
rpados CamocrosrenbHas paboTta KoHncynpTupoBanue u npo-

BEpKa JIOMAIIHUX UH]IMBH-
JNyaJIbHBIX 3aJJaHHI

7. OueHOYHBIE CPeICTBA /ISl TEKYIIEro KOHTPOJIS YCIIeBaeMOCTH, IIPOMeKYTOYH O

aTTecTalMy 10 AMCIUIINHE
3aganue Ne 1. MHOKECTBA. OTHOUWIEHUA

1. Ha mepBom kypce ydarcs 100 crynenToB. U3 Hux 60 m3y4aroT aHrIMACKAN 36K, S0 — (paHITy3-
CKUH s3bIK, 50 — HeMeuKu# 361K, 30 — aHTTIMIiCKUI U QpaHIy3cKuil s3bIKH, 30 — aHTIMACKUA 1 HEMEUKUH
361K, 20 — HeMeUKud 1 QpaHiy3cKuil si3pikn, 10 — Bce Tpu s3bika. ONpeAenThb: a) CKOJIBKO CTYIESHTOB
U3y4aroT TOJBKO AHITMMCKUN A3bIK; 0) CKOJBKO CTYAEHTOB HM3Yy4YalOT B TOYHOCTH JBa S3bIKA; B) CKOJBKO
CTYAEHTOB HE U3y4YaroT HU OJHOTO s3bIKa?

2. OnpenenuTh MHOXKECTBA, U3 KOTOPBIX 00pa30BaHbI CICAYIONIUE ICKAPTOBbI TPOU3BEICHHUS:

a) Ax B={(0;1), (0; 2), (0; 3), (1; 1), (1; 2), (1; 3)};

6) CxD={(1;5), (1, 6), (2, 5), (2, 6), (4, 5), (4, 6)}.

3. B muOxecTBe A = {3; 6; 9; 12} 3amano otHomeHue R: {uucio X genutcs Ha uucio Y }. BeinucaTth
MHOECTBO BCEX Tap YMceN U3 MHOXecTBa A, Haxoxsuuxcsi B otHomeHud R. Iloctpouts rpad otHoeHus
R.

4. B muoxxectBe B = {1; 3; 5; 7; 9} 3amano otHomienue S: {uucio X Ha 2 Oosnblie yuciaa Y }. Boinu-
caTb MHOXKECTBO BCEX Iap Yuces U3 MHOXecTBa B, Haxoxsmmxcst B otHomeHuu S. [loctpouts rpad otHO-
meHus S.

5. Kakue u3 cnenyrommx OTHOIIEHUH HAa MHOYKECTBE JIIOJIeH ABISIOTCS OTHOIICHUSMHU SKBUBAJICHTHO-
ctu: a) {X sBisieTcst poBecHUKOM Y}; 0) {X 3HakoM ¢ Y}; B) {X Bbime V}?

6. B muoxectBe A = {1; 2; 3; 4} 3amano orHomenue R: {X>VY}. Beimucats MHOXeECTBO BCeX Hap 4u-
cell U3 MHOXecTBa A, Haxoasmmxcs B otHoueHuun R. [Toctpouts rpad otHomenus R. BeIsicHUTB, KakuMu
CBOIcTBaMHU 00J1aJJa€T 3TO OTHOILIEHHE.

7. B muokectBe B = {1; 2; 3; 4; 5} 3agano ornomenue S: { X +Y <5}. Beimucars MHOKECTBO BeEX
nap 4mcen u3 MHoxecTBa B, Haxonsmmxcst B otHomenuun S. [loctpouts Tpad oTHOmEHUs S. BBIsICHUTS, Ka-
KHMH CBOICTBaMH 00J1aJaeT 3TO OTHOLICHHE.

3aganue Ne 2. DjieMeHTBbI MATEMATHYECKOI JTOTHMKH.

1. K kakum cxemaM paccyKIeHHI OTHOCSTCS CIeIYIOIINe PAcCy KICHHS:

a) «Ecnm paGounii oTcyTcTBOBaN Ha padOTe, TO OH HE BHIMOIHWI 3aganusi. OH OTCyTCTBOBaN Ha pabo-
Te. CneioBaTenbHO, OH HE BBITTOJTHUI 3aJaHHS».

6) «Eciau pabouuit oTCyTCTBOBANI Ha pabOTe, TO OH HE BBINOJHMI 3a1aHusA. OH HE BBIMOJIHMI 3aaHMUs.
CrnenoBaTenbHO, OH OTCYTCTBOBAJ Ha paboTe».

B) «/BaH AjekcaHIpOBHY MOCTOSHHO XuBeT B MockBe mwiu B Cankt-IlerepOypre. OH He KUBET B
Mockse. CrnenoBaTenbHo, oH kuBeT B CankT-IletepOypre».

r) «CerosHa MOHENENbHUK WM BTOpHUK. CeroaHs moHenenpbHUK. Clie0BaTENbHO, CETOAHS HE BTOP-
HUK.

2. 3amucath JIOTHYECKON (GOpMyJIION clieayrolee KpaTkoe u3iioxkenue ouepenHoro TB cepuana:

Ecmu Mapuanna He g04b jioHa [enpo, To miubo Xoce Mruacuac — orenr Mapuanssl, n6o Jlync Anb-
6epto — He ee Opat. Ecnu JIync Anpbepro — Opatr Mapuanusl, To Mapuanaa — qo4ds gonHa Ilenpo m Xoce



Hrnacuac mwxer. Eciun Xoce Urnacuac joker, To 6o Jlyuc Anbbepro — He Opat MapuanHsl, 6o Xoce
Hrnacunac — ee oten. CiiemoBatelibHo, MapuanHa — 1o4db noHa [lempo.

Jloka3zaTh cripaBeATMBOCTb 3TOTO YMO3aKIIOUEHHUs, UCTIONb3Ys I0KA3aTeNbCTBO OT MPOTUBHOTO (3aKOH
POTHUBOPEYNS).

3. BeIACHUTD, KaKHe U3 YCIOBHUM ABIAIOTCS HEOOXOAUMBIMY, a4 KAaKUE JOCTATOYHBIMHU:

a) A — «aucno genurtes Ha 15», B — «aucmo memutcs Ha 5»;

0) A — «amcio aenutcs Ha 15», B — «uaunciao genurcs Ha 30y;

B) A — «9Ta durypa — kBagpart», B — «31a hurypa — mpsmMoyronpHAKY;

T) A — «gucno nenurcs Ha 3», B — «cymMa 1udp grcna menurtcs Ha 3».

3aganue Ne 3. KomOuHaTopuka

1. B maxmMaTHOM TypHHpE Y4acTBYIOT 5 IIKOJBHUKOB U 15 cTyaeHToB. CKONBKUMH CIIOCOOaMHU MOTYT
pacrpenenuTbcs MecTa, 3aHAThIE IIKOJIbHUKAMM, €CJIM HUKaKWe [[BA YYaCTHMKAa He HaOpaiu OAMHAKOBOE
YHCIIO0 OYKOB?

2. CKOIBKUMH CIIOCOOaMHU MOKHO COCTAaBUTH TPEXLBETHBIH (uiar (Tpu rOpU30HTAIbHBIE MOJIOCH PaB-
HOH IITUPHHBI), €CIIH UMECTCSI MaTEPHAIT TISTH PA3IMIHBIX IIBETOB? A €Cclii OJHa W3 MOJIOC JOJDKHA OBITH Oe-
J10# (GBI — OAMH M3 UMEIONTUXCS IIBETOB)?

3. CKOJIBKO YeTHIPEX3HAYHBIX HEUETHBIX YHCENl MOXKHO COCTaBUTH U3 nu(p uucna 3694, ecnu Kaxayro
udpy MOXKHO UCTIONB30BaTh He Oosee 0JHOTO pasa?

4. B cocraB cOOpHOI BKIIOUEHBI2 BpaTaps, 5 3alIUTHUKOB, 6 TONY3allUTHUKOB M 6 HAalamaroIlnX.
CKOJNBKHMH CTIOCOO0aMU TPEHEP MOXKET BBHICTABUTH Ha M0JIE KOMaH/y, B KOTOPYIO BXOJST: Bparapb, 3 3alluT-
HUKa, 4 TIOMy3alllUTHUKA U 3 Hama aromuX ?

5. B copeBHOBaHuu y4acTBYOT 10 denoBek. CKOJBKUMH CITIOCOOAMH MOTYT OBITh pacrpeneieHsl 3
MIPU30BBIX MeCTa (110 OTHOMY YYaCTHUKY Ha KaXK10€ MecTo)?

6. 13 20 coTpyIHUKORB J1aOOpAaTOPUU 5 YEIIOBEK JOJDKHBI BhIEXaTh B KOMaHIUPOBKY. CKOJIBKO MOXKET
OBITH PAa3JIMYHBIX COCTABOB OTBHE3KAIOLIEH I'PYIIIBI, €CIM 3aBEAYIOIINH JJabopaTopued U JBa BEOYIIHUX WH-
JKEHepa OJTHOBPEMEHHO Ye€3XKaTh HE JOJKHBI?

7. CKONBKUMH cIT0cOOaMU MOKHO PACCTaBUThH HA 32 YEPHBIX MOJISX MIaXMaTHOW JOCKH 12 Oenbix u 12
YEepHBIX IaIIeK?

8. U3 33 OykB pycckoro andaBuTa COCTaBISIOTCS «CJI0Ba» U3 4 OYKB Tak, 4TO cOceHUE OYKBHI B CIIO-
Be pa3nu4Hbl. CKOJIBKO TAKHX «CJIOB» MOXHO COCTABUThH?

3ananue Ne 4. Teopus rpagos.

1. Heopuentuposansstii rpad G ¢ MmHOKecTBOM BepimmH V={1, 2, 3, 4, 5, 6, 7} 3a1aH criuckom pedep
E={(1,2), (1,3), (1,6), (2,3), (2,4), (2,4), (3.,3), (3.5), (4,5), (5,5), (6,6), (7,7)}. llocTpouth peanu3aIuro rpa-
¢a. 3anucaTs MaTpUIly UHIUJIESHTHOCTH W MaTpPHUIy coceqcTBa BepiinH rpada G. Haiitn nukiomarndeckoe
yucno rpada. Kakue pebpa sBisitoTcst Moctamu?

2. Heopuentuposannslii rpad G ¢ MHOkecTtBoMm BepmH V={1, 2, 3, 4, 5} 3amaH cnuckoM pedep
E={(1,2), (1,3), (1,4), (2,3), (2,4), (3,4), (3,5)}. [locTpouts peanuzaiuio rpada. 3anucarb MaTPUILy HUHIIH-
JEHTHOCTH W MaTpuIly cocelicTBa BepiuH rpada G. Halith nuknomarndeckoe uucio rpada. [loctpouts
octos rpada. [loctpouts nononxenue rpaga.

3. OpuentupoBannsbiii rpad G ¢ mHOkecTBOM BepimH V={1, 2, 3, 4, 5, 6, 7} 3ajgan cnuckom pebep
E={(1,2), (1,3), (2,1), (2,3), (2,4), (2.,4), (2,7), (3,1), (3,3), (3,5), (4,3), (4,5), (5,5), (6,6), (7,2)}. [locTpouth
peanusauuio rpada. 3anucaTb MaTPUIy HHIMIEHTHOCTH U MaTPHILy COCEACTBA BepluuH rpada G.

4. lllaxmMaTHBIA TYpHUP NPOBOAMTCS MO KPYrOBOM CHCTEME: KaXKJasl lapa UTPOKOB BCTPEUACTCS MEXK-
Iy co0Oi pOBHO OJMH pa3. B TypHHpe y4acTBYIOT ceMb MIKOJIBHUKOB. M3BecTHO, uT0 BaHs ceirpai mecth
naptuii, Tomnst — nsate, Jlema u Jluma — no tpu, Cemen u Unes — no ase, Kens — onny. C xeMm ceirpan Jlema?

5. B maxMaTHOM TypHHpE 0 KpYrOBOH CHCTEME, B KOTOPOM YYacTBYIOT 5 HIKOJBHUKOB, CHITPaHO 6
naptuil. bosbme Becex Berped npoBenu Bans m Muma — no tpu. Kakoe 4ucio mapTuil ceirpan y4acTHHUK,
MPOBEIIINN HAaNMEHBIIIee YHCII0 BCTpey?

6. CIOpTHBHBIN TYpHHUP NPOBOJMUTCS MO KPyroBoil cucreme. Jlokaxkure, 4To B JIIOOOH MOMEHT BpeMe-
HU HaWIyTCs XOTs OBl 1BAa UTPOKA, IPOBEAIINE OMHAKOBOE YMCIIO BCTPEY.

7. B copeBHOBaHMM TIO KpPYrOBOW CHCTEME C JBEHAIIATHIO YYaCTHHUKAMHU IPOBEIN BCE BCTPEUU.
Ckonbko BcTpey ObII0 Bcero?

8. B maxmMaTHOM TypHHpE MO KPYroBOM CHCTEME OJAWH IaxXMaTHUCT 3a00Je] U He TOWTrpall CBOM Map-
tiu. Beero B TypHHpe Obuto mpoBeneHoO 24 BcTpeun. CKOJBKO MIAXMAaTHCTOB YY4acTBOBAJIO B TYpPHHpE, U
CKOJTbKO MApTHUi CHITpa BBIOBIBIINN Y4aCTHHK?

9. B mIKOJIBHOM JpaMKpY’>KKe PEeIWId CTaBUTh TOroyieBcKoro «Pesuzopay. M Tyt pasropescs xapkuii
crop.



- JIsamkuHBIM-TATIKHBIM Oy Ty s1! — pemuTenbHO 3asBmI ['eHa.

- Her, 51 6yny JIsnkuaeiM-TAKuHBIM, - Bo3pasui Juma, - C paHHETo JIeTCTBa MeUuTal BOIUIOTUTE ATOT
o0pa3 Ha cIieHe.

- Hy, xopo1io, cornaceH ycTyIUTb 3Ty pOJib, €CIIM MHE AaAyT CHITpaTh XJIECTAaKOBa, - MPOSBUII BEIH-
konymue ['ena.

-...A mue — Ocuna, - He yCTyIII eMy B BeuKoaymnu [nma.

- Xouy ObITb 3eMissHUKOM Win ["opogaudmmM, - ckazan Boga.

- Her, roponanunm Oyny s, - XopoM 3akpudann Anuk u bops. — Mnu XiectakoBeIM, - T00aBHIN OHU
OJITHOBPEMEHHO.

VY macTcst 1 pacnpeAenauTh PO TaK, YTOObI HCIIOTHUTENH OBbUIN JOBOJIBHEI?

3amaua 7. Kaxknas BeplIMHA MPaBUIIBHOTO IIECTUYTOJBHUKA COCTUHSIETCS C KaXKIOW M3 OCTATBHBIX
BEPLIMH KPaCHBIM WJIM CHHUM OTpE3KOM. JIOKakuTe, 4TO BCeraa HaWIeTcsl TPEYyroJbHUK CO CTOPOHAMH OJ-
HOT'O IIBETA.

10. JJokaxkute, 9TO Cpeau JIOOBIX IIECTH YeJOBEK HAaWAyTCs JIUOO0 Tpoe, IPYr ¢ APYroM 3HAKOMBIX,
1100 Tpoe, APYT € APYrOM HE 3HAKOMBIX.

11. B xoMnaauu, COCTOSAIIEH U3 ST YETIOBEK, CPEAM JTFOOBIX TPEX YeIOBEK HAWIYTCS ABOE 3HAKOMBIX
1 IBOC HC3HAKOMBIX APYT C APYIrOM. I[OKEDKI/ITG, YTO KOMITAHUIO MOXXHO pacCauThb 3a KPYTJIBIM CTOJIOM Tak,
YTOOBI 110 00€ CTOPOHBI OT KAXKIOT0 YEJIOBEKA CUIEIH €r0 3HAKOMBIE.

12. Kaxplii 13 ceMrd MalbYMKOB MMEET HE MEHee TpeX pOAHBIX OpatheB. Jlokaxkurte, 4TO BCE ITH
MaJIbYHKH — OpaThs.

13. TMocpeaHuK TO 3aKIOYEHUIO JOTOBOPOB MEXAY (hMpMamMH Hamucall B OT4eTe: «3a MpOoIleAlIni
JEHb 5 ToceTu1 7 GUpM U U KaXIOW U3 HUX YCTAHOBWJI KOHTAKThlI C TpeMs APYTMMHU M3 YHCIa 3THX K€
bupm». MoskeT 11 Tak ObITH?

Tembl pedepaTos.

3ajaun 0 HECICTUICHHBIX TPEYTOJIbHUKAX C OJHOLBETHBIMU CTOPOHAMH.
JlepeBbsi B KOMOMHATOPHUKE.
CereBoe MJ1aHUPOBAHUE.
['padbl u MaTpULIBL.
[Tpunosxxenue Teopuu rpadoB (COPTUPOBKA, CTPATETHH ITOMCKA, B3BEIICHHBIE TPadBbl.
KoaupoBanue (andaBuTHOE KOTUPOBAHHE).
ANTOpUTMUYECKHE 3a7a9 (3a/1a4u O KpaTuyanluX MyTAX, AITOPUTM ITOCTPOCHHUS diIepoBa
rpada).
Konap! 1 MaTeMaTuka.
O030p OCHOBHBIX 3a/1a4 TEOPHH I'padoB.
10. Pacuer cereBoro rpaduka.
11. TInockue rpadwl.
12. Pemertkwu.
13. TlepecTtaHOBKHU, COYETAHHUS, PA3MEIICHHS C TOBTOPSHHSIMH.

NoakowhE

© ®

Bomnpocs! k cobecenoBanmio
Bricka3biBanus. Anredpa BbICKa3bIBaHUI.
3aKoHBI JTIOTUKU. bysneBsl anreOpsl.
3akoH KoHTpano3uuuu. CTpoeHue reopeM. MeTos 10Ka3aTeabcTBa OT IPOTUBHOTO.
[TpenukaTsl 1 KBAHTOPBHI.
MHuoxecTtBa. Anredpa MHOXKECTB.
Bunapusie oTHomeHus. Tunbl OMHApHBIX OTHOIIEHUH. Bynean MHOecCTBa.
OTHolIeHNE KBUBAJIEHTHOCTH U pa30MeHre MHOKECTBA Ha Ki1acchl. PaKkTOp-MHOXKECTBO.
Anrebpanueckue oneparuu. AnreOpsl (rpymnia, KoJbIlo, 110Jie, BEKTOPHOE IIPOCTPAHCTBO).
CootserctBus. @yHkuuu. ['omoMopdHbIE 0TOOpaXKEHHUS.
0. AnropuT™mBI.
11. [IpaBuna cymmsl U npousBeaeHus. [Ipumep ncnoab30BaHus ATUX MPABUIL.
12. TlpuHIMI BKIIOYEHUS M UCKIIOUeHUs. Vcrnoab30BaHNe 3TUX IPUHIIAIIOB.
13. DneMeHTH KOMOMHATOPUKH (TTEPECTAHOBKH, COYECTAHHS, PA3MEIIICHHS ).
14. bunom HeroToHa.

BOoo~NoOR~WDNE



IIpakTHyeckne 3a1aHus K codeceT0BAHUIO
1. Haiitu 0ObeHEHE MHOXKECTB.
2. Kakwue u3 popmy SBISIFOTCS TABTOJIOTHUSMU?
3. Pemutsh 3aiauy.
4. JlokazaTh METOIOM MaTeMaTUYECKOU UHTYKIIUH.
5. BeruucimTh 3HaYeHHUE.

KonTpoabnas padora
Bapuant Ne 1

1.vn € N:2"*2. 3™ 4+ 5n — 4 kparuo 25.

2.3anucaTh HaTypajbHBIE YHCIa N B CHCTEME CUMCIEHUS [0 OCHOBAHHUIO (:

a) n=31312, g=15; b) n=1212, g=8. Cuenarb HpPOBEPKY.

3.B criopTMBHOM MarazuHe TOPTYIOT JbDKaMHU, OOTHHKAMH W JBDKHBIMU MAJIKaMH. 32 Me-
csn 6bu10 mpomano 1000 map senk, 500 map 6otmHOK, 500 map manok. IIpu stom 400 map ObLIO
npojaano BMecte ¢ 6oruHkamu, 300 map nepK BMecTe ¢ nai-kamu, 200 nmap O0THHOK BMecTe C maj-
kamu. 100 map JpDK MpoaaHo BMecTe ¢ OOTHHKAaMU U nankaMu. CKOJIBKO MOKYMaTeNe MOCeTHIIO0
Mara3un?

4. Ha muoxectse {0,-1,1,-2,2} 3amano OunapHoe otHoiienue |a|=|b|. 3amath OuHapHOE
OTHOILICHHE: a) TapaMu, B) C TIOMOIIbI0 Tpada, C) yKazaTh MAaTPUIy CMEKHOCTH U Pa3MEpHOCTb
MaTpULIbl UHUIUJEHTHOCTH MOJIy4€HHOTO rpada.

5. Haittu passocts muokectB: A= {6k +2 | k€Z}, B = {3k +2| k€ Z}. OtBeT 3amucars,
UCIOJNIB3YSl PEKYpPpPEHTHBIE COOTHOLICHHUS.

3aoayu 0na camocmoamenbHo20 peuleHus.

Nel [leBsiTh MIaXMaTHCTOB MPOBOAAT TYPHUP B OOUH KPYT ( K&Kl W3 y4aCTHUKOB
JIOJDKEH CBITpaTh C KaXIbIM U3 OCTAIBHBIX 1O OJAHOMY pasy). [lokaxure, uro B 000N MO-
MEHT HaWJyTcs IBOE, 3aKOHYMBIIME OJIMHAKOBOE YHUCIO MapTHil.

No2. MoxeT i CIy4yuThCsA Tak , YTO B OJHOW KOMHATE W3 IIECTH YEJIOBEK KaXKIIbIi
3HAKOM C JIByMS U TOJIbKO C ABYMSI JPYTUMH?

Ned4. Bokpyr noma cafgoBHUK mnocaaui 20 KyCTOB poO3, KOTOpbIE€ IPOHYMEpOBaJ Tak,
9TOOBl OH MOT, BBIXOJS W3 JIOMa, KOTOPBIA HAXOAWUTCA B IIEHTPE ydacTka, OOONTH Bce pO3HI,
MoOBI-BaB y KaXJOW B TOYHOCTH OJUH pa3. OgHaXIbl OH, U3MEHHB CBOMM IpPaBHJIaM, TOJIMII
CHa-yasa po3bl moa Homepamu 19,18, 17,16 u eme mects po3. Ilocie 3Toro okaszanock, 4to
OH HE MOT MOJHUTh OCTaJbHBbIC, HE NMOOBIBAB HM y OXHOW Oosiee oaHOro pasza. Kakue mectsb
11aroB OH cJieJal HEOCTOPOKHO?

No5. Tlo rpady ompenenute CBOMCTBA COOTBETCTBYIOIIETO OTHOIICHMS. 3amaiiTe rpadbl
MaTpHULEN CMEXHOCTH, TaApaMHU.

Ne6 .B HekoTOpOM rocynapcTBe CHUCTEMa aBHAMHUI YCTpOEHA TakK, 4TO JI00O0W ropoj
COCIMHEH aBHAMHUSMU He Oojee 4eM C TpeMmsl APYTrUMH, U U3 JII000ro ropoja B OO0
JIPYrol MOXHO TIepeNeTeTh, cleiaB He Oosee omHOM mepecaaku. Kakoe HamOosbliiee 4mCIIO
TOPOJIOB MOXKET OBITh B 3TOM TOCYAapCTBE?

No7 .B omgHOM cTpaHe mapa TOpOAOB COEAMHEHA TOJBKO OJHUM TPAHCIOPTHBIM MapIi-
PYTOM: HIIK >KEJIE3HOJIOPOKHBIM, WM aBTOOYCHBIM. J[oKaxuTe, 4To W3 JHOOOro ropoja crpa-
Hbl B JIIOOOW Jpyroil MOKHO jJoexaTh (BO3MOXKHO, C MepecagkamMH) TOJHKO TOE30M WU aB-
TOOyCOM.

Ne8. B TpexMepHOM MNpOCTpaHCTBE 9 TOUEK PACHOJIOKEHBI TaK, YTO HUKAKHE TPHU H3
HUX HE JeXaT Ha oAHOW mpsmoil. Kaxaas Touka coelMHEHAa OTpEe3KaMH C YEThIPbMS JPYTrH-
Mu. [lokaxkurte, 4To HaWAYyTCS TPU OTpe3Ka, OOpa3yIoLIUe TPEYroJbHUK.

Ne9. I'pynina, B coctaBe koTopoil Maina coBepiinia TYPUCTHYECKYIO MOE3IKY, COCTO-
suta U3 15 yenosek. BepHyBimnch u3 myremectBusi, Mamma pacckazaina, 4TO Ka)Iblil ydacT-
HUK TPYNIbI ObUT paHee 3HAKOM POBHO C MATHIO APYTUMHU Y4acTHHKaMH. BO3MOXXHO 1u 3TO?



Jemma o pykonoxncamusax. Cymma cmeneneu @epuwiun 2paga pasHa yO080EHHOMY UYUCTY
pebep.

HoxkazarenbctBo. Ilycts rpad G mmeer N BepmmH U M pedep. CI0KHUB CTEIEHU
BepIIMH Tpada, Mbl MOJYYUM CYMMY, B KOTOPYIO B KOTOpOE KaXJ0€ PeOpO BXOIUT JIBAXKIDI,
MOCKOJIBKY KaXkJ10oe peOpo BHOCHT MO EAMHHIIE B CTEICHb POBHO JBYX BEpIIHWH.

Cneocmeue. Yucno eepuiun neuemuou cmeneHu 68 epaghe uemmoe.

Nel0. B ducheiinenge Ha 03epe CeMb OCTPOBOB, M3 KaXKIOTO M3 HUX BBIXOJHUT OJIMH,
TPU WM AT MOCTOB. Jlokaxkute, 4TO XOTA OBl OJMH W3 MOCTOB BeAeT Ha Oeper.

Nell. Moxer 1M B rocyJapcTBe, B KOTOPOM M3 KaXJOr0 ropoja BBIXOJAUT POBHO
Tpu Jaopord, ObITh poBHO 100 mopor Mexay ropomamu?

Nel2. B mapke 9 ozep. Kaxmoe 03epo coeuHEHO C APYrMM M O3€paMH HE MeEHee
yem 3 kaHamamu. Kakoe HamMmeHbIllee KOJIMYECTBO KAaHAJIOB MOXKET OBITh B mapke?

TecT M0 IMCKPETHOI MaTeMaTHKe
Bapuant Ne 1

1. Cpenu yrBepxkaeHUN ykaxkute BepHble: 1) AU A=A; 2) ANO=A ;3)Au 0=0;4)Z U N=2;
5)[2;7) U [5:8)=[2;8)...
1)1,3 2) 1 3)1,4,5 4) 2,3 513

2. Cpenu OWMHApHBIX OTHOIICHUH, ONPEIEICHHBIX HAa MHOXECTBE IENBIX YHCEIl, YKAKUTE OT-
HOIIIEHHE KBHBAICHTHOCTH:1) XOYy<>X:Y; 2)Xpy <>X=2Y, 3)xpy <>X>Y; 4)xpy <>

(X-y):7;  5) xpy «<>HOJ (X; y)=1.
1) 4 214 35 4)3 512

3. Berunciuth: 22A104C815 .
1) 1/11 2) 2/11 3)4 4)1 5) 2

4. CTtyneHTy HYXKHO ClIaTh TPU JK3aMeHa Ha MpoTsbkeHUH 9 qHeil. CKOTbKUMHU CIIOcO0aMu 3TO
MOXHO CHEeNaTh?
1) 84 2) 72 3) 11316 4) 504 5) HEeT BEpHOTrO OTBETA

5.Tpernii uneH pasnoxenus OmHOMa (2x+1/2y)° paBeH...
D2x%y?  2)x%y  3)10x%?  4) 15xy 5) 20x3y?

6. XapakTepuCTUYECKOE YpaBHEHHE PEKYPPEHTHOTO COOTHOMICHHS 2ap+2-3an+1+a=0 mMeer
BU...
1) 2z?-3z+1=0 2) 2z"2-3z"147"'=0 3) z(2z%-3z+1)=0
4) 2x-3y+z=0 5) 2x-3y=1

7. Tabmuua uctuHHOCTH opmynsl F(X,Y)=—=(X—Yy) vy ...
x y —a(x=>y) x->y Fxy) x y =x-y) x->y FXy)

11 1 0 1 11 1 0 1
1)1 0 1 1 0 21 0 1 1 0
01 0 1 0 01 0 1 0
00 0 0 0 0 0 0 0 0



y —(x—=>y) x->y F(XyY)
1 1 0 1
3)1 0 1 1 0
1 0 1 0
0 0 0 0 0
4) xyx—>y —(x—y)F(Xy)
11 1 0 1
10 0 1 1
01 1 0 0
0 0 1 0 0

5) Her Ttakoii TaOIHIBI

8. Kakue u3 crnepyromux (opmys SBISIOTCS TaBTOJOTUSMHU :
1) (p—q)(—pva) ;2)(prq) va; 3) (p—a—q ; HYpAde—(—pv—q)
1)1,2,3 2)14 3)34 4)234 5)1.3
9. Ha muoxectee M= {1,2,3,4,5,6,7,8,9,10} 3amanbl mpeaukaTsl A(X): «X- IPOCTOE YHCIO» H
B(X): «X —HedyeTHOE 4YMCII0» . MHOKECTBO HMCTUHHOCTH mpeaukata A(X)A B (X) ...
1) {1,3.5,7,9} 2){2,3,5,7} 3) {3,5,7} 4)0 5) M

10. [Iycte  « *»- OuHapHast anreOpanyeckasl onepalus, OIpeJesieHHas Ha MHOXKECTBE HaTy-
payIbHBIX yHcen : a*B= a+B +aB. Kakue W3 ClieAylonmx BBICKa3bIBAHUHN CIIPABEIINBHI:

1) * -xoMMyTaTHBHAsl OIEpaIHs .

2) CyuiecTByeT HEUTpPAIbHBIA JJIEMEHT OTHOCHTENBHO * .

3) Kaxnplii 2MeMEHT OTHOCHTENBHO * 00JIaJaeT CUMMETPUYHBIL. ..
1)1,23 2)3 3)2 4)1 5)He oOnajgaeT yKa3aHHBIMH CBOWCTBaMHU.

11. Kaknue M3 MOJAMHOKECTB MHOKECTBA JEHCTBUTENLHBIX SIBISIOTCS KOJbIAMU?
1) M={a+bV2|a,beQ} , 2) M={n/3" neZ m=0vmeN}
2) M={at+tbV2| a,beN}, 4)M={7t|teN}

D13 2)1.2 343 41,23 5)34

12.ITyctes ( R;+) - anreOpamueckas cTpykTypa (+ -anreOpanueckas oreparius).
Kakune u3 cienyrommx oToOpakeHUN SBISIOTCS TOMOMOP(HBIMU?

Df: x—-2x  2)f:x—13x  3) fix>x? 4) fix—»5  5)fix—x-2; f:R-R.
1) 1 2)4 3)1,3 4)Her takoro 5)1,2

13.I'pap oTHOomeHuss “X +Yy< 6”Ha mMHOxkectBe M={1,2,3,4,5} umeer Bux:



1) 4 2) p

1 2
)2 2)3 34 4)5S 5)Her BepHOTO

14.Matpuna cmexxHoctd rpada otHomeHus “X+y<6” Ha mHOXecTtBe M={1,2,3.4,5} umeer
BUJI...

11111 1 2 3 3 4 1 0000 11111

11110 11111 01000 2 0 4 05
111100 2) {11111 3001004322013

11000 11000 0 00 1O 0 00 0O

1 0000 10000 0 00 01 11111
1)1 2)3 3)2 4)4 5)Her Takoll MaTpHUIIbI

15. Matpuna uHimneHnuii rpada “X+y<6” Ha mHOXectBe M ={1,2,3,4,5} umeer pa3mep-
HOCTh ( TIXM, TJie N-YUCIIO BEpILIMH, M-4HuciIo pedep):
2) 5x5 2) 5%6 3) 5x9 4)4x10  5)4x4

[TepeBox KoM4ecTBa BEPHBIX OTBETOB B Oasuibl: | BepHBIM oTBeT — 1,5 6anna, MakCUMalIbHOE
KoruecTBO Oamnos — 30.

IIepeyeHb BONIPOCOB K 3a4eTy.

1. Boicka3biBanus. Jlornueckue onepanuu. @opmyisl aareOpbl BhICKa3bIBaHUM. 3aKo-
HBI noruku. TaBronorumu.

2. Onpenenenus, npumMepsl. [IpaBuiio nepeHoca kBaHTopa yepe3 OTpHUIlaHUE. 3aKOH KOHTpa-
no3uuu. CTpoeHHE TEOpEM.

3.0mpenenenue, npuMepsl, cBoicTBa OyseBbIx anredp. bynessl Gynkuuu. Jlornueckue ue-
u.

4.CriocoOb1  3amanus MHOXeCTB. [loqmHOkecTBa. PaBeHcTBO MHOXKecTB. Oneparu Haj
MHO’KECTBAMHU.

5. Ilpsimoe nmpousBeneHre MHOXKeCTB. [lekapToB kBajpat. bunapusie oTHOLEeHUs. Turbl 6u-
HApHBIX OTHOIIICHUH.

6.0npenenenue, npuMepsbl. Pazdbuenune MHOXkecTBa Ha Kiacchl. Kitlacchl 9KBUBaJI€HTHOCTH.
DaKkTOP-MHOKECTBO.

7.CootBercTBus, QyHKIMU. VIHBEKTUBHBIE, CIOPBEKTUBHBIE 0TOOpaykeHus. buekuus. Ecre-
CTBEHHOE OTOOpaKECHHE.



8. bunapusle, n-apHblie anreOpandeckue omneparuu. CBOHCTBA, MPUMEPHI aNreOpanvecKux
onepauuid. ['pynmsl, KoJibIia, MOJIS.

9.bunapnoe cioBo. I'pynmnoBoii koJ. Martpuia reHepanbHOIo Koja.

10.0Omnpenenenwne, cBolictBa romoMopduzmMa. InumMophr3mM, MOHOMOPPHU3M, H30MOPHHU3M.

11. IlepecTtanoBku, pa3zMenieHus, couetanus. @opmysibl YKciia NIepEeCTaHOBOK, Pa3MEIIEHUH,
coueranuii. bunom HerotoHa.

12.IIpaBmiia cymMMBbI U pou3BeieHus. POpMyIIbl BKIIIOUSHHH U UCKITtoYeHni. O0o0mmenne
3TUX HOPMYII.

13.PexyppeHTHbIE IOCIEA0BATEIBLHOCTU. METO/] peKyppeHTHBIX cooTHoweHui. [Ipousso-
nse QyHKIAN.

14.0npenenenue rpada. CriocoOsl 3ananus rpada. [lonusrii rpad. JononHenne rpada.

15.ITytu B rpade, npoctoii myTh. L{ukibl, 3aMKHYTHIN 1TuKI. CTenieHb BepIIMHbL. CBSI3HOCTh
rpada. [Monrpad. M3omopdusm rpados.

16. DiinepoBbl, momydinepoBbl rpadul. [Lnockue rpadel. YHHKYpcalbHBIE JTUHHHA. AJTO-
putMbl Qiepu.

17. Kopuessie nepeBbsi. [Ipodiaema koMmMmuBosikepa. JIaOupUHTEHIL.

Kputepuu onenku:

— OIICHKA «3aUTEHO» BBICTABIISIETCS B CIyyae, €CIIU BBIMOJIHEHA TPABIIIBHO 00Jiee TOJTOBUHBI
3aJIaHUK U3 TIPAKTUICCKON pabOTHI .

— OIIEHKA «HE 3aYTEHO» BBICTABIISIETCS B CIIy4yae, €CJIM BBINOJHEHA IPAaBUIILHO MEHEE TIOJIOBU-
HBI 33/IaHUH U3 IPAKTUYECKOM pabOTHI .

8.Cucrema oneHMBaHNS IJIAHMPYEMbIX pPe3yJIbTATOB 00yUeHH s
bajiibHas CTPYKTYpa OLlCHKH

No dopma KOHTPOJIS MunumansHoe | MakcumanbHOE
JUTSL QTTEeCTAINN JUISI aTTecTa-
KOJIMYECTBO Oan- | IIMU KOJU4Ye-
JIOB CTBO OaJJIOB
1 [MTocemenue npaktrueckux 3a- | 4 (0,25) 4 (0,25)
HATUHI

2 AKTHBHas paboTa Ha 3aHITHH 0 4 (0,25)

3 KonrtposbHas paborta 6 10

4 WHnuBunyanbpHbIC 3a1aHMs 20 42

5 KonrtpomnbHas paborta 20 40

6 Bcero 50 100

9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHue T CIUIIMHbI

9.1. OcHoBHas1 UTEpaTYpa

1. bepexnoii, B. B. Jluckpernas matemaTuka [ DIeKTpOHHBIN pecypc]: yuebHoe mocodue / B.

B. Bepexnoii, A. B. [IlanomHukoB. — DIEKTPOH.TEKCTOBBIE JaHHbIe. — CTaBponoib: CeBepo-
KaBkasckuii penepanbueiii yausepeutet, 2016. — 199 ¢. — 2227-8397. — Pexxum nmocryma:
http://www.iprbookshop.ru/69380.html

2. ITpokonienko, H. FO. J/IuckperHas MmaTrematnka [ DJIeKTPOHHBIN pecypc]: yaeOHoe mocodue /
H. IO. Ilpoxonenko. — DnexkTpoH.TekcToBble AaHHble. — Hukuuit HoBropoa: Huxeropoackuii roc-
yIIapCTBEHHBIN apXUTEKTYpPHO-CTpOUTENbHBIN yHUBepcuTeT, D6C ACB, 2016. — 252 ¢. — 978-5-
528-00127-2. — Pexxum nocrymna: http://www.iprbookshop.ru/80893.html



http://www.iprbookshop.ru/69380.html

3. Xarrapru, P. JluckpeTHas MaTeMaTrKa Jjis IPOrpaMMHUCTOB [ DJIEKTPOHHBIN pecypc]: yaeOHoe
nocobue / P. Xarraptu. — DnekTpoH.TekcToBbIe JaHHbie. — M.: Texnocdepa, 2012. — 400 c. — 978-
5-94836-303-5. — Pexwum noctyna: http://www.iprbookshop.ru/12723.html

9.2. lonostHMTEIBLHAS JIUTEPATypa

1.benoycor A.O. Jluckpernas matemaTtuka / A.O.benoycos. - M.: MI'TY um. H.D. baymana,
2004. — 744 c.

2.Co6onesa T.C. [Iuckpernas marematrka / T.C. CoboneBa, A.B. Ueukun. - M.: Akagemus,
2006. — 255 c.

3. OcumnoBa B.A. OcHoBbl quckperHoit matematuku / B.A.Ocumnosa. — M.: ®OPYM-
NH®PA, 2006. - 159 c.

4. Cynomnaro C.B. luckpernas maremaruka / C. B. Cynorutaros, E.B.OBunHHUKOB. - M:
NH®PA-M, 2007. — 404 c.

5. Tumun B.B. /luckpernas maremarrka B npuMepax u 3aaadax / B.B. Tummun. - CII6, ITerep-
Oypr, 2008. — 337 c.

6. Manbues, M.A. JluckperHas MareMaTuka [ DJIEKTPOHHBINA pecypc| — DIEeKTpoH.AaH. —
Cankr-IlerepOypr : Jlans, 2011. — 304 ¢. — Pexum pocryna: https://e.lanbook.com/book/638..

7. AcanoB, M.O. JluckpeTHas MmaTemMaTuka: rpadpl, MaTPOUIbI, AITOPUTMBI [ DIEKTPOHHBIN

pecypc] : yaeb.mocodbue / M.O. Acanos, B.A. bapanckuii, B.B. Pacun. — DnekTpoH.jaH. —
Canxkr-IlerepOypr : Jlanb, 2010. — 368 ¢. — Pexwum noctyna: https://e.lanbook.com/book/536.

8.Komnsbuos, B.W. Kypc nuckperHoii MareMaTuku [ D1eKTpOHHBIN pecypc] : yuebd.mocodbne —
OnektpoH. aaH. — Cankr-IletepOypr : Jlanb, 2011. — 208 ¢. — Pexxum nocrymna:
https://e.lanbook.com/book/1798.
9.I'aBpunios, I'.Il. 3anaun u ynpaxxHeHus 10 AUCKPETHON MaTeMaTHKe [ DIEKTPOHHBIN pe-
cypc] : yue6.nmocodue / I'.I. 'aBpunos, A.A. Canoxenko. — DIeKTpoH.JjaH. — MockBa
:®dusmarmut, 2009. — 416 ¢. — Pesxxum nocryna: https://e.lanbook.com/book/2157

9.3. [IporpamMHoOe obecnieyeHHe

yHI/IBepCI/ITeT oOecrieueH HeO6XO,[[I/IMBIM KOMIIJICKTOM JIUICH3MOHHOI'O U CBO60,Z[HO pacmpo-
CTpaHAEMOTr0 IPOrpaMMHOT0 o0ecrieueHus (CoCcTaB ONpeIesieH B padouux nporpaMmax JUCHUILINH
(MomyJei) 1 OIJIeKUT OOHOBIICHHUIO ITPH HEOOXOAUMOCTH).

HCI’lOJlb3yeM06 JUYEH3UOHHOE npocpammHoe obecneuenue:

Microsoft Office 2010 Russian Academic OPEN 1 License (6eccpounas),(urieH3us
49512935);

Microsoft VisualFoxPro Professional 9/0 Win32 Single Academic OPEN (6eccpounas),
(mumensus 49512935);

Microsift Sys Ctr Standard Sngl License/Software Assurance Pack Academic License 2
PROC (6eccpounas), (mumensus 60465661);

Microsoft Exchange Small Business CAL Russian Software Assurance Academic OPEN
Level Device CAL Device CaL (6eccpounas), (uriensus 60465661);

Microsoft Win Home Basic 7 Russian Academic OPEN (Geccpounas), (muieH3ust
61031351);

Microsoft Office 2010 Russian Academic OPEN, (6eccpounas) (mumensust 61031351);

Microsoft Windows Proffesional 8 Russian Upgrade Academic OPEN (6eccpounas), (mu-
nensus 61031351);

Microsoft Windows Vista Business Russian Upgrade Academic OPEN, (6eccpounas), (iu-
nensus 41684549);

Microsoft Windows Server Datacenter 2003 R2 English Academic OPEN, (6eccpounas),
(mumensus 41684549);

Microsoft Internet Security & Accel Server Standart Ed 2006 English Academic OPEN,
(6eccpounas), (muuensus 41684549);


http://www.iprbookshop.ru/12723.html

Microsoft Windows Professional 7 Russian Upgrade Academic OPEN, (6eccpounast), (iu-
nensus 60939880);

Microsoft Office Professional Plus 2010 Russian Academic OPEN, (6eccpounas), (uiieH-
3us 60939880);

Microsoft Windows Server Standart 2008 R2 Russian Academic OPEN, (6eccpounas), (iu-
nensus 60939880);

Microsoft Windows Server CAL 2008 Russian Academic OPEN, (6eccpounas), (JurieH3ust
60939880);

Kaspersky Endpoint Security mis 6usneca - Pacmmpennsiii Russian Edition. 1000-1499
Node 2 year Educational Renewal License (mumensus 2022-190513- 020932-503-526);

ABBYYFineReader 11 Professional Edition, (6eccpounas), (mmmensus AF11-2S1P01-
102/AD);

Microsoft Volume Licensing Service, (6eccpounasi), (nmuriensus 62824441);

Autodesk AutoCAD 2010 Russian, (6eccpounas), (mumensus 391- 12011783);

CoreIDRAW Graphics Suite X5Education License ML (1-60), (6eccpounast), (uieH3ust
4088083);

Microsoft Windows Server Standart Russian License/Software Assurance Pack Academic,
(6eccpounas), (muuensus 60939880);

Microsoft Windows Server CAL Russian License/Software Assurance Pack Academic,
(6eccpounas), (muuensus 62590127);

Mathcad Education - University Edition (25 pack), Academic Mathcad License Mathcad
Extensions, MathcadProfessor Home Use License, Mathcad Professor Home Use Extensions, (6ec-
cpounas yimnensus 3A1830135);

Lucas-Nulle koutpakt Ne6-0AD®D 2014 ot 05.08.2014;

Microsoft Windows Pro 64bit DOEM, (6eccpounasi), kontpaktr Ne 6- OADD2014 ot
05.08.2014;

Pex OC Paboywas cranums

Pen OC Cepgep

CYB/ Pen baza Jlanubix

Pen Bupryanusanus

Pen Anm

CrnpaBouHo-npaBoBas cuctema "KoHcyneraHT Ilnroc”, cereBast cTyneHUecKass BEPCUs BEP-
cus «rpod». B cocraBe 0a3pl: «CyneOHas mpakThkay, «CaxadTMHCKUM BBITYCK», «3aKOHOMPOEK-
TBI», «ICIOBBIE OyMarm», «MexayHapoIHOE MPaBOy», «PUHAHCUCTY, «IKCHEPT-TMPHIOKEHHUEY, «I10-
kyMeHTbl CCCPy», «kOMMEHTapuu 3aKOHOAATEIbCTBAY, «KOHCYIbTALMU JUISl OFO/PKETHBIX OpraHM-
3aIyii»;

CnpaBouno-npaBoBas cuctema "Koncynbrant [lmtoc", cereBas Bepcus «IIpod». B cocrase
6a3bl: «1okyMeHTbl CCCPy, «Or01KeTHbIe OpraHu3aluny, «CTPOUTEIBCTBOY, «CYABI 00IIel ropHc-
JTUKIIANY, «CAXaIIMHCKUW BBITYCK», «IEJOBBIE OymMaru», «KOPpPECIOHEHIIUs CUETOBY, «MEXKIyHa-
POJIHOE TIPaBOY, «AKCHEPT-NPUIIOKEHHUE;

1C-byxrantepus: 8.1. Peructpaunonnsiii Homep 801274453;

1C-Yuusepcurtet. Peructpanmonnsiii Homep 8100238488;

[Iporpammuslil komiuieke «llnansny, «Ilmaner CITIO»;

«Antumnaruar. BY3y. Jluuensuonnsiii forosop Ne§37;

«Iumnom-crangapt». JJorosop Ne 263309;

«Aunnom-cranmapt». Jorosop Ne 213078;

«Kubep JJUITJIOM CIIO» JoroBop Ne 11911;

IIporpammuoe obecnieuenne «Apropacnucanue AVTOR+ koHBepTep MOpYUEHUI» JTUICH-
3UOHHBIN A0r0BOp Ne 5462;

1C: Ipenmpusitre 8. KoMIekT uist 00yueHUs B BBICIINX M CPETHUX YYEOHBIX 3aBEICHHUSIX.
Cy6nunen3uonnsiii forosop Ne 180/2017;

IIporpamMmusiil kommineke "I'PAH/I-Cmera 2018". CBunerensctso Ne 4221 181.



9.4. [IpodeccuonanbHbie 0a3bl JAHHBIX ¥ HHGOPMAINMOHHBIE CIIPABOYHbIE CHCTEMbI
COBpPeMEeHHbIX HHGOPMAIIMOHHBIX TEXHOJIOTHIA:

Kaxnpiii oOyuaromuiicst B TeueHHE BCero neproaa ooyueHus odbecneueH WHANBUAYaIbLHBIM HEoTpa-
HUYEHHBIM JOCTYIIOM K JIEKTPOHHOH MH(OpMaMOHHO-00pa30BaTeIbHON cpeae Y HuBepcuTeTa. DIeKTPOH-
Hasi HPOPMAITOHHO-00pa30BaTeNbHAS cpeia 00eCIeYnBa0T BO3MOKHOCTH IOCTyIa O0YHarOIIUMCS U3 JIFO-
00l TOYKH, B KOTOPOH MMeeTcsl OCTYN K ceTh «MHTepHeT», KaKk Ha TEPPUTOPUU Y HUBEPCUTETA, TaK U BHE
ero.

OnexkTpoHHas HHPOPMAIMOHHO-00pa3oBaTenbHasI cpeaa Y HUBEpCUTETa 00SCIICUHBACT:

- JOCTYN K y4eOHBIM IIaHaM, padOYMM HporpamMMaM JUCHMIUIMH (MOIyJel), MpakTHK, K
3MEKTPOHHBIM 00pa30BaTeIbHBIM PecypcaM, YKa3aHHBIM B pabOYHX MporpaMmax JUCHUILTUH (MOAyJIeH);

- (hopMupOBaHUE AIEKTPOHHOTO MOPTGHOINO OOYIAIOIMIETOCs, B TOM YHCIIEe COXpaHeHHEe padoT
00yJaromerocs, pereH3uii U OLEHOK 32 3TH PaOOTHI.

OyHKIMOHUPOBAHUE 3IEKTPOHHON MH(pOpMaAIIMOHHO-00pa30BaTeNbHOM cpenbl 00ecneuynBaeTCs Co-
OTBETCTBYIOILMMH CPEACTBAaMH MH()OPMAIlMOHHO-KOMMYHHMKALIMOHHBIX TEXHOJIOTWH M KBanudukauuei pa-
OOTHMKOB, €€ HCIOJBb3YIOIINX U MOAAEPKUBAOIUX. DYHKIIMOHUPOBAHUE JIEKTPOHHONH MH(POPMALMOHHO-
00pa3oBaTeIbHOM Cpeibl COOTBETCTBYET 3aKOHOAATEIBCTBY PD.

CTpyKTypa 2JIeKTPOHHOH HH(POPMALHOHHO-00pa30BaTEJBLHOM Cpebl Y HUBEpCUTETA

- Kopmoparusnas nadopmannonnas cets (KMC) yauBepcurera

TexHUUEeCKNT KOMIUIEKC aKTHBHOTO M MACCHBHOTO CETEBOI'O O0OPYIOBAHHUS M CEPBEPOB, UCIIONIB3Y-
CMBIX IJIA 06’56}:[I/IHCHI/ISI B 12 KopIryCax YHUBCPCUTETA OTACJIbHBIX JIOKAJIbHBIX BBIYHUCIIUTCIIBHBIX ceTell Bcex
NOJpa3aeNICHU, C OpraHu3auueil BCeM MoJib30BaTesiM CBOOOIHOIO Oe3IMMHUTHOrO focTyna B MHTepHET Ha
OCHOBE MPUOPUTETOB, B TOM YHCIIe N0 TexHojorusaMm decrnpoBoaHoro pocryna Wi-Fi. KUC snsiercst ocHo-
BOW DIIEKTPOHHOM WHQPOpPMAaMOHHO- oOpa3oBaTensHOM cpenbl CaxI'V, (GyHKUIMOHHUpOBaHWE KOTOPOH
HaMpaBJICHO Ha pealn3alyio 3a7a4 Nepelayi JaHHBIX M JI0CTYNa K KOPIIOPaTUBHBEIM HH()OPMAIIMOHHBIM CH-
cremaMm BY3a, oTka30ycToiunBEIM (PailiIOBBIM XpaHWIUIIAM, CEPBEPY AIEKTPOHHOU modThl. [locTym B Hee
npeaocTaBisieTcs paboTHUKAaM U oOydvaromumMcst BY3a Ha 6aze 3aluIeHHbIX TPOTOKOJIOB ayTeHTH QKA
C pasrpaHMYCHUEM IIPaB JOCTYyIMa Ha COCTaBIstomue e€ saeMeHThl. Du3nueckas cpefia MeKKOPIYCHBIX Ka-
HAJIOB CBSI3M - ONTOBOJIOKOHHAS NUHMA. TexHHYecKas MOAJIEpXkKKa, yCTpaHeHHE HEHCIPAaBHOCTEH, BOSHUKA-
IOLIMX B IIPOLECCE IKCIUTYyaTallud CPEACTB BBIUMCIUTEIbHON TEXHUKH, JOKAIBHBIX BBIYMCIUTENbHBIX CETEH,
KOMMYHHKAIIHOHHOT'O ¥ MYyJbTHMEAUHHOTO 000pyIoBaHus, cucteM Tenedonnu, |P BugeonadmoaeHus, co-
MPOBOX/IEHHE CHCTEMHOTO IPOrPaMMHOTO OOECTICYEHHs BBIYNCIUTEIbHBIX CPEACTB, HHCTPYMEHTAIbHBIX U
NPUKJIAIHBIX IPOTPAMMHBIX CPEJCTB IIPUMEHIEMBIX B IEATEILHOCTH Y HUBEPCUTETA OCYILECTBIISIETCS B 1ICH-
Tpan30BaHHOM crcTeMe 00padboTku 3asBok (OTRS) http://help.sakhgu.net.

- DJIEKTPOHHO-OUOTMOTEUHBIE CUCTEMBI

- CrpaBouHo-TipaBoBas cucreMa «KOHCYIbTaHT TUIIOC)

- BupryanbHble 1a00paTopun, TPaKTHKYMBI, HMUTATOPBI 000PYIOBaHHS

- ITnatdopma as mpoBeaeHus BuaeokoHhepenimii u Beounapo MTS-Link

- CucTeMa He3aBUCUMOT0 KOMIIBIOTEPHOTO TECTHPOBAHUS

- WNudopmannoHHas cuctemMa «AHTHIUIaruaT)

- [TporpaMMHBIH KOMIUTIEKC aBTOMATH3AINH YIPABICHHUS YUeOHBIM IPOIIECCOM
Web-pecypcsr.

10 OOecneyenne 00pa3oBaTeIbHOIO NMpoLecca AJs JHI ¢ OTPAHHYCHHBIMH BO3MOKHO-
CTAAMH 310POBbA 1 UHBAJIMAOB

VYuebHble 1 y4eOHO-METOINYECKHE MaTepHalIbl Il CAMOCTOSATEIbLHOM paboThl 00yJarouX-
Csl U3 YKCJIa MHBAJIUIOB U JIWI] C OTPAHNYCHHBIMUA BO3MOXHOCTSIMU 3710poBbs (OB3) nmpenocrass-
I0TCS B (popMax, a1alTHPOBAHHBIX K OTPaHUYEHUSM UX 3/I0POBbs U BOCTIPUATUS HHPOPMALIUH:

JInst caenbIX v CraboBUAATINX

- NeKIuu oGOpMIISIIOTCS B BHUJE JIEKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C MOMOILBIO KOM-
NBIOTEPA CO CIENUATN3UPOBAHHBIM IPOTPAMMHBIM 00€CTICUEHUEM;

- NHUCHMEHHBIE 3a/IaHUS BBIMOJHSIOTCS HAa KOMIIBIOTEpE CO CHELHATM3MPOBAHHBIM IPO-
T'paMMHBIM 06ecnequHeM, WX MOT'YT OBLITH 3aMEHEHBI YCTHBIM OTBETOM;

- obecnieunBaeTcs MHANBUIYAIbHOE paBHOMEpHOE ocBelieHne He Mmeree 300 Jrokc;


http://help.sakhgu.net/

- JUI1 BBIIOJHEHHUS 3aJaHds NpU HEOOXOJMMOCTH NPEIOCTABISETCS YBEIUYMBAIOIIEE
YCTPOMCTBO; BO3MOXHO TAK)K€ MCII0JIb30BaHNE COOCTBEHHBIX YBEINUMBAIOIIUX YCTPOMICTB;

- MUCBbMEHHBIE 33JaHUs OPOPMIISIOTCS YBETMYECHHBIM HIPUPTOM;

- 9K3aMeH M 3a4€T MPOBOJATCS B YCTHOM (hopMe WM BBIIOJHSIOTCA B IMCbMEHHOU (opme
Ha KOMIIBIOTEPE.

JUs TIyXHX U C1a00CbIIAIINX

- NeKIuu 0GOPMIIIOTCS B BHUJE DJICKTPOHHOTO JOKYMEHTa, JH0O0 MPEIOCTaBIsIETCs 3BYKO-
YCUJIMBAIOILAs aNnaparypa MHIUBUAYAJIbHOIO II0JIb30BAHUS;

- MUCHbMEHHBIE 33JJaHUS BBIMIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOU (hopMme;

- 3K3aM€H U 3a4€T NPOBOJATCSA B MMCbMEHHOM (hopMe Ha KOMITBIOTEPE; BOZMOXKHO MPOBEIE-
HUE B (hOpMe TeCTHPOBAHUSI.

Jlnist a1 ¢ HapyIIeHUsIMU OTIOPHO-/IBUTaTEJILHOTO anapara:

- NeKIuH 0QOPMIISIIOTCS. B BHJIE DJICKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C MOMOIIBI0 KOM-
IBIOTEPA CO CIEUUAIN3UPOBAHHBIM IPOrPAMMHBIM 00€CIIEUEHUEM;

- NMHUCHMECHHBIC 33/IaHUS BBIMOJHSIOTCS HAa KOMIIBIOTEPE CO CHEIHUATM3HPOBAHHBIM IPO-
IpPaMMHBIM 00ecIlieueHUeM;

- DK3aMeH | 3a4€T MPOBOMSATCS B YCTHOH (popMe MIIM BBIMOIHSIOTCS B MUCHBMEHHOU (hopme
Ha KOMIIBIOTEpE.

[Tpu HEOOXOMUMOCTH TIpEyCMaTPUBACTCS YBEITMUYCHUE BPEMEHH ISl TIOATOTOBKH OTBETA.

IIponienypa npoBeeHus] IPOMEKYTOUHOM aTTecTaluu A1 00y4JaroIuXcsl yCTaHaBIMBAETCS
c yu€TOM WX HMHIMBHIYaJbHBIX TCUXO(PHU3UIECKUX OcoOeHHocTel. [IpomexyTrouHas arrecramus
MOXET IMPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Ipu mpoBeneHUM MPOUENYpPHl OIICHWBAHHS PE3yJIbTaTOB OOY4YEHHS MpPEayCMaTpHBACTCS
UCMOJIb30BAaHUE TEXHUYECKUX CPEJICTB, HEOOXOAMMBIX B CBA3M C HMHJIUMBUAYaJbHBIMU
OCOOEHHOCTAMHU 00y4aroIUXcsl. DTH CPEACTBA MOTYT OBbITh IPEJOCTABIEHbl YHUBEPCUTETOM, WU
MOTYT MCII0JIb30BaThCsl COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBenenue  mpoueAypbl — OLIGHMBAHUSA  PE3YJIbTaroB  OOY4YEHMs]  JIOMYCKAeTCs  C
UCIIOJIb30BaHUEM JAMCTAHIIMOHHBIX 00pa30BaTeIbHbBIX TEXHOIOTUH.

ObecneunBaeTcs JoCcTyN K MH(OPMaLMOHHBIM U Oubiarorpaduueckum pecypcam B cetu MH-
TEpHET AJIS KaX10To o0yyaromerocs B popMax, aJaiTUPOBAHHBIX K OTPAaHUYEHUSM UX 37J0POBbS U
BOCTIPHUSITHS MHPOPMALIUH:

Jlnist cnensIX U cIabOBUASIIMX:

- B Ie4aTHOM (hopMe yBEJIMYEHHBIM HIPUPTOM;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B popme ayanodaiina.

Jis TIyXux U c1aboCIbIaInX:

- B Ie4atHou opme;

- B (hopMe 3JEKTPOHHOTO JJOKYMEHTA.

Jli1s 00y4aromuxcsi ¢ HapylUIeHUsIMH OITOPHO-/IBUTaTEeNIbHOTO anmapara:

- B IeYaTHOM opme;

- B (hopMe 2IEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

VYdeOHbIe ayTUTOPHUN JIJIsl BCEX BUJIOB KOHTAKTHON M CaMOCTOSTENBHON palbOTHI, HaydHas
6u0nMMoTeKa U MHBIE TOMEIIEHUS 111 00yYeHHs OCHAIIEHbI ClIeUAIbHBIM 000py/I0BaHHEM U y4eO-
HBIMH MECTaMH C TEXHHYECKUMH CPEJICTBAMU O0yUCHHS:

Jlnst cnenbiX U caboBUAALIHX:

- aBTOMATHU3MPOBAHHBIM PabOYUM MECTOM I JIIOJIEH ¢ HapyLIEHHEM CllyXa U Cl1abocibl-
IIAITHX;

- aKyCTUYECKHH YCUIIUTEIh U KOJIOHKH,

Jlnst o0ydaromuxcs ¢ HapyIIeHUsIMH OIIOPHO-/IBUTaTeIbHOTO arapara:

- IEPEIBIKHBIMH, PETYIINPYEMBIMHU dproHOMIYeckumMu mapramu CHU-1,

- KOMIIBIOTEPHON TEXHUKON CO CIIEUAIbHBIM ITPOrPAMMHBIM 00€CTIeYeHHEM.



11. MaTepuaJbHO-TeXHHYECKOE 00ecneuyeHue TUCIUIINHBI

VYHuBepcUTET pacrionaraeT Ha mpaBe COOCTBEHHOCTH WJIM MHOM 3aKOHHOM OCHOBaHUHU Ma-
TEepPUAIbHO-TEXHUUECKUM OOecrieueHneM 00pa30BaTeIbHON NEATEIbHOCTU (IIOMEIIEHUsIMU U 000-
PYIIOBAaHHUEM) JUISl peaTu3alii JUCHUILUIMHBI «DJIE€MEHThI TUCKPETHON MaTEMaTUKI.

[TomemieHust 17151 CaMOCTOSITENIbHON pabOThl 00YJArOIIMXCSl OCHAIIEHBI KOMIIBIOTEPHON TeX-
HUKOHN C BO3MOXHOCTBIO MOAKITIOUCHUS K ceTH «HTepHEeT» U 00eCledeHHEeM JIOCTYIIa B 3JIEKTPOH-
HYI0 HH(QOPMAIIMOHHO-00pa30BaTeIbHYIO Cpe/ly Y HUBEPCUTETA.

K paboueit npocpamme npunazaromces:

Ipunoxkenne 1 — OoHI ONEHOYHBIX CPEICTB IS MPOBEICHUS aTTECTAIlMK YPOBHS cop-
MHUPOBAHHOCTH KOMITETEHIMI 00yJaromuxcs Mo JUCHUILTUHE (MOAYIIO);

Ipunoxkenne 2 — Meroanueckue yKa3aHust sl 00YJIarOIIUXCS IO OCBOSHUIO TUCITUILTAHBI
(Momyist).



YTBEPXIEHO
[Tporokon 3acenanus kadeaps
Ne oT

JIUCT UBMEHEHUI

B paboyeil mporpaMMe JUCIUIUINHBL «JJIEMEHTHI JUCKPETHON MaTEMAaTUKUNIIO HAIIPABIICHHIO TTO/I-
roroBku 44.03.05Ilegarornyeckoe odbpazoBanue (¢ AByMsI MPOQUISIMU MTOATOTOBKH), TIPODUITH
«Matemaruka u puznka»

Ha 20 /20  yueOHBIN roj

1.B BHOCATCS CIEAYIOLINE U3MECHECHMUS:

(anemenm paboueti npocpammoi)
N ;

2.B BHOCATCS CIEAYIOIINE U3MECHECHMUS:

(anemenm paboueti npocpammoi)
12 ;

3.B BHOCSITCS CIIEAYIONINE U3MEHEHUS:
(anemenm paboueti npocpammoi)
K T ;
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Jara

3aB. xadeapoit MOJIHNCH pacu@poBKa MOANUCH





