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1. IlepedyeHb IUIAHMPYeMBIX Ppe3yJbTATOB O0y4YeHHs] IO JAUCHHUILVINHE (MOAYJIIO),

COOTHECEHHBIX C IUIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHS MPOrPaMMbI
HucuumnuHa «/luckpetHas maTtemarukay oO0ecleuyuBaeT OBJIAJICHUE CIEIYIOIIUMU

KOMIICTCHIIUSIMU .

Kon HaunmenoBanne komuerenunn | Kox srama HaunMeHnoBaHue 3Tana 0CBOCHHUS

KOMIIETEHIINH 0CBOECHHSA KOMIIETEH N

KOMIIETEHIIHH

[IK-17 CIIOCOOHOCTH UCIIOIL30BATh [1K-17.2 CII0COOHOCTH UCIIOIB30BATh OCHOBHEIE
OCHOBHBIE METOIbI METO/Ibl €CTECTBEHHOHAYYHBIX
€CTECTBCHHOHAYYHBIX JUCHUIUIAH B TPO(HECCHOHATBHON
JIUCLHUIIINH B JeATEIHOCTH [Tl TEOPETUUECKOTO U
npodeccHoHaNbHON IKCIIEPUMEHTAILHOTO UCCIIC0BAHMUS

JOCATCIIBHOCTH IJIsA
TEOPETUICCKOTO U
OKCIICPUMCHTAJIbHOTO
HUCCIICA0BaHUsA

OIIK-3 crocoOHOCTh paboTaTh C
KOMIBIOTEPOM KaK CPEeICTBOM
yIpaBiieHUs HHOpMaLUel,
paboTtats ¢ nHpOpManue u3
Pa3IMYHBIX KICTOYHUKOB, B TOM
YHCIIE B TNI00aJBHBIX
KOMITBIOTEPHBIX CETAX

OIIK-3.4 CrmocobeH K CaMOCTOSTEIHHOMY
UCIIONB30BaHUI0  KOMIIBIOTEpa  Kak
CpencTBa ynpaBleHU HHPOpMauei

Menenxep npoaykToB B 001acT mHGOPMaMOHHBIX TexHoaorui. [Ipukaz Muntpyna
Poccum ot 20.11.2014 N 9151 (3apeructpuposano B Muntocre Poccun 18.12.2014 N 35273)
B pe3ynbrare 0CBOGHUS IUCLUILIUHBI Y CTYI€HTOB JOJKHBI OBITh C(HOPMUPOBAHBI:

OTD/TD Kopn JTana

OCBOCHHSA

(mpu HaTM4YuM nNpodcerangapra) KOMIeTEHITHH

Pe3yabTarhl 00yueHust

C - Ympasnenue cepueii npoaykros| [1K-17.2,
1 TPYIIION UX MEHEIKEPOB.
3aKa3 ¥ aHAJN3 Pe3yIbTaTOB
TEXHOJIOTUUECKUX UCCIICJOBAaHHUH B
MHTEpEecax CephH NPOJYKTOB
(C/01.6)
PaspaboTka OM3HEC-TUTAaHOB,
[IEHOBOI1 MOJIMTUKH U CTPATET U
[pa3sBUTHSI CEpUH IIPOYKTOB
(C/02.6)
3aKIIr09eHNEe TAPTHEPCKIX
COTJIAIIEHUI U pa3BUTHE
oTHOIIeHHH ¢ mapTHepamu (C/01.3)
YpaBieHne 010 )keToM Cepuu
npoaykToB (C/01.4)
YnpaBneHue rpynnoil MeHeKepoB
npoaykroB (C/01.5)
[TponBmxenne npoaykros(C/016)
3aKa3 ¥ KOHTPOJIb BBITOJTHEHHS
[POrpaMMBbI IPOEKTOB TI0
CO3/TaHUIO, PA3BUTHIO, BHIBOAY Ha
[PBIHOK ¥ TIPOJja’kaM MPOIYKTOB
cepunm (C/01.7)
YripaBiieHHe MaTeHTaMu Ha
TCXHOJIOTHH, CO3/1aBACMBIE B

amkax npoaykroB (C/01.8)

OIIK-3.4

Ha YPOBHE 3HAHMI: 3HATH JUCKPETHYIO MAaTEMATUKY; JUJIS
TEOPETUYECKOTO U HKCIEPUMEHTAIBLHOIO UCCIIEN0BAHUS

Ha YpOBHE YMEHUI :

YMEET IPUMEHATh MATEMATUUECKUE METOABL U
MHCTPYMEHTAJIbHBIE CPEACTBA ISl HCCIIeIOBaHMS 00BEKTOB
npodeccHoHABHOM NEeITeIbHOCTH;

- yMETh IPUMEHATh CUCTEMHBIH MOAXOM K aHAIU3y U
CUHTE3Y CIIOKHBIX CUCTEM

- YMETh CTPOUTH MaTEMaTHUECKHE MOJIEIN OOBEKTOB

po(hecCHOHABEHOM eI TeTbHOCTH

- YMETh UCIOJIb30BAaTh MATEMAaTUYECKUE
HHCTPYMEHTAJBHBIC CPEACTBA I 00pabOTKH, aHAIN3a
U cUCTEMaTH3alMd WHPOPMAIIUHU TI0 TEME
HCCIIEIOBAHNS,

Ha YPOBHE HABBIKOB: BJIAJACCT HABbIKaAMH: PCHICHUA 3adaq
}IHCerTHOﬁ MaTEMaTHUKH. JIISA TCOPETUICCKOTO u
OKCIICPUMEHTAIIBHOT'O UCCIICAOBAHUA




OT®/T® Kon Jrama Pe3yabTaThl 00yueHust

OCBOCHHUSA

(mpu HaTM4uuMM nNpodcerangapra) T —

Pa3zpaboTka npeyiosKeHuit mo
MPUOOPETEHHIO U MPOJIaXKe
TeXHOJIOTHUECKUX, TPOYKTOBBIX U
[IPOYNX UHTEIUIEKTyaIbHbBIX
lakTHBOB 1 opranuzauuii (C/01.9)

2.  O0beM U MecTO TUCHUILIHHBI (MOayJis) B ctpykType OI1 BO

HucuummuHa «/{uckperHas matemarukay umeer uniaeke b1.5.04.04 Bxoaut B 6a30ByIO
4acTh, 00beM 144 akajmeMuyeckux dacoB, 4 3.e., M3ydaercs Ha 2 Kypce B 4 cemecTpe B
COOTBETCTBUU C Yy4eOHBIM IIaHOM. KoJM4ecTBO akaJeMHUYECKHUX 4YacoB, BBIICICHHBIX Ha
KOHTakTHYI0 paboty c¢ mpernogaBareieM - 80 uacoB, Ha CaMOCTOSATENbHYIO paboTy
oOydaromuxcs - 28 yacoB; (hopMa MPOMEKYTOUHOH aTTECTAIIH — YK3aMEH.

Jins  w3ydeHWs JQHHOM JWUCHMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS M HAaBbIKH,
dbopmMupyeMble TPEAIIeCTBYIONMMU AUCHUIUTMHAME: «Marematudeckuil aHanmzy, <«JIuHeiHas
anreOpa U aHATUTHYECKas TeoMeTpus», «luddepeHnransabie U pa3HOCTHBIE YPaBHEHUS.
HaumenoBanust mocneayromux yueOHbIX AUCHUIUIAH: «Teopus BEpOSATHOCTEH U MaTeMaTHiecKas
CTaTUCTUKa», «AHaIW3 JaHHBIX», «OO0mas Tteopus cucrem», «lccienoBanue omnepamuii,
«Jloructukay, «CTparerndecKuii MEHEKMEHT).

3. Copep:xkaHue H CTPYKTYpa TUCHUTIMHBI (MO JI51)

O0beM TUCHUILIHHBI, Yac.
®opma
KonTakTHas pa6ora TEKYLIEero
Ne n/n HanmenoBanue Tem 00y4arommxcs ¢ KOHTPOJIS
B (pa3aenoB) Beero npenogaBareseM CP yenesaemocTu’,
MO BHAAM Y4eOHBIX 3aHATHH MPOMEKYTOYHOI
aTTecTanuu
J JIP 3 KCP
Ounast popma oOyueHust
Tema 1l | Teopus MHOXeCTB 18 4 10 4 b
Tema2 | MartemaTHueckas JIOTHKA. 20 4 10 6 b
Tema3 | Kombunatopuka 24 4 2 12 6 T1-3
Tema4 | AnropurMmsl 24 4 2 12 6 KP-1
Tema 5 | Teopus rpados 22 4 12 6 KP-2
[TpomexxyTouHas arrecTanus 36 - - DK3aMeH
Bcero nmo gucumMninHe 144 20 4 56 28
*

— npu NpuMeHeHuu JJ1eKMPOHHO20 00yUeHUs, OUCMAHYUOHHBIX 00pPA308aMeNbHbIX
MEXHONI02UL 8 COOMBEMCMBUL C YYEOHBIM NIAHOM,

** — gopmul mexyweeo koHmpons ycnesaemocmu: onpoc (O), mecmuposanue (T),
kowmpoavhas paboma (KP), xonnoxkeuym (K), acce (3), pepepam (P), oucnym (/) u op.

Conep:xaHue THCHHUILINHBI (MOYJIs1)




TemMa 1. MHOXecCTBa, CIOCOOBI 3aJaHHUsl MHOXXECTB. OCHOBHBIE IOHSTHS TEOPUU MHOKECTB.
00bEeIMHEHHUE, MIepeceuyeHNe, Pa3HOCTb, JOMOJHEHUE. aaredpa MHOKECTB. OCHOBHBIE TOXJIECTBA
(3aKOHBI) anreOpPsl MHOXKECTB. MApPaJI0KC paccena

TE€Ma 2. MOIIHOCTh MHO)KECTBA. YIOPSAA0OYEHHBIE MHOXKECTBA. KOPTEXK. I€KApTOBO IIPOU3BECHHUE.
TeMa 3. COOTBETCTBHUSA, OTHOIIECHUS U (PYHKUIMU. OMHApHBIE OTHOUICHUS, CIOCOOBI UX 3aJaHus U
CBOWCTBA. CIEIMalbHbIE OMHAPHBIC OTHOIIEHHs ajaredpa OTHOIICHWIH. N — apHOE OTHOUICHHE.
U30MOP(U3M.

TeMa 4. TPUHIMII CPaBHEHHUS OECKOHEYHBIX MHOXKECTB. CUETHBIE W HECUETHBIC MHOXKECTBA.
KOHTHHYYM- THUIIOTE3a

pazzen 2. MmareMaThyeckast JIOTUkKa.

TeMaS. TIOHSATHE BBICKA3bIBAaHUS. JIOTMYECKHUE OIEpallMd HaJ BBICKA3bIBAHUSIMU — OTpUIIAHHE,
KOHBIOHKIUS, JU3BIOHKIHS, WMIUIMKAIS, SKBUBAICHIUSA. (OPMYIbl JIOTMKH BBICKA3bIBAHUI.
paBHOCUJIbHBIE (POPMYIIBI AJIreOpBI JIOTUKH, PABHOCHIIbHBIE TPe0Opa3oBaHus GopMyl.

TeMa 6. QyHKUMHM anreOpbl JIOTUKU. (QopMysia JIOTUKM BbICKA3bIBAaHUM Ul IPECTaBICHUS
MPOU3BOJIBHON (PYHKIIMU anreOphl JOTHKHU. 3aKOH JTBOMCTBEHHOCTHU. TIOJHOTA CUCTEMBI OyIEBBIX
GyHKIMI.

TemMa 7. JAW3BIOHKTHBHAs HopMmaibHas ¢opma (aHG) U COBEpUICHHAS JIU3BIOHKTHUBHAS
HOpMaibHAst ¢opma (caHG). KOHBIOHKTHBHAs HOpManbHas Qopma (kH(]) u coBepuieHHas
KOHBIOHKTHBHAs HOpMasibHas opma (CKH(]). mpobiieMa pa3peimMOCTH B alredpe JIOTHKU. TeMa
8. OyneBbl QyHKIIMHA. MUHUMH3ANWs OyJeBbIX (PyHKIHIA B Kitacce TH.

TeMa 9. JIorWKa MpeAIuKaToOB. MOHATHE MPEAUKATa U JIOTUYECKUE ONEepallui HaJl TMpeauKaTaMH.
KBAaHTOPHI M KBAaHTOPHBIE ONEpalUH. MOHATHE (OPMYIIBI JIOTHKH TPEAUKATOB U ©€ 3HAYCHHE.
paBHOCUJIbHBIE (POPMYIIBI JIOTUKH MIPEIUKATOB.

pazzaen 3. KoMOMHATOpHUKa.

tema 10. pa3meleHus], IEPECTAHOBKU U COUETAHHSI C TOBTOPEHUSMU U 0€3 TOBTOPEHUH.

Tema 11. OGMNHOM HBIOTOHA. CBOMCTBA COUYETAHUM. TPEYTOJBHHUK TMACKajs. TeopemMa BaHACPMOH/A.
pa30ueHnss MHOXKECTBA.3a/1aul O paclpeieleHUH IPEeIMETOB.

pasnen 4. airOpUTMBI.

Tema 11. MOHATHE anropuTMa. paspeliuMble M MNEpeYuCIMMble MHOXKECTBA. BBIYMCIMMBIE
GyHKIMH.

TeMa 12. mopojaarouiye rpaMMaTUKd. KilacCU(HKalMs rpaMMaTHK M SI3bIKOB. ONEpalMd Haj
SI3BIKAMH, PETYIISIPHBIE S3BIKH. AITOPUTMHUYECKAs pa3pelIiMOCTh H IEPEIUCITUMOCTb.

pasnen 5. Teopus rpados

temMa 13. rpadpl M CETH. OCHOBHBIE TOHATHS M OIpPENEICHUS. OPUEHTHPOBAHHBIE TIpadsbl.
u30Mophu3M U TOMEOMOP(U3M. MapHIpyThl, IMyTH. MATpUYHOE 3aJaHue rpadoB, MaTPHILBI
CME&KXHOCTH M WHIMJICHTHOCTH. OYyJIEeBBl MATPUIBI W OIEPAllMH HaJl HUMH. OObEIMHEHHE,
nepeceyeHue rpadoB. CBA3HOCTb, MATPUIIbI CBI3HOCTH.

Tema 14. 3amaun moricka MapiipyToB (myreid) B rpade (oprpade). paccrosiuue B rpade, nuamerp,
panuyc 1 HeHTp rpada. cuenranbHble yTH. Harpy>KeHHbIE rpadbl.

Tema 15. 1enu, mepeBbsS W IUKIBI (MIEPOBBI, TAMUIBTOHOBBI). OCTOBHOE JIEPEBO CBSI3HOTO
rpada. MUHUMaJIbHbIE OCTOBHBIE I€PEBbs HArPYKEHHBIX IpadoB.

Tema 16. 1UMKIOBON Oaszuc MymnbTUTpada, aarOpUTM €ro HaXOXKJICHHUS. ITMKIOMaTHYeCKas
MaTpuIia MyibTUrpada.

4. Martepuanibl TeKyliero KOHTpoJsi yCreBaeMoCTH 00y4aromuxcs U GoH1 OleHOYHbIX
CPeACTB MPOMEKYTOYHOM aTTeCTAUMHU 10 JUCHUILINHE (MOIYJIIO)
4.1. ®opMbI 1 METOJIBI TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U IMTPOMEKYTOUHOM aTTECTaLIH.
4.1.1. B xonme peanu3auuu JUCHUIUIMHBI...MCHOJIb3YIOTCS CIEIYIOIIME METOAbl TEKYLIEro
KOHTPOJIS YCTIEBAEMOCTH 00YyJarOITUXCS:

- TIpY MPOBEJICHUH 3aHATUH JICKIIMOHHOTO THIIA: Oecesa (Iuanor) ¢ 00yJarmmuMucs,

- TIpY MPOBEJICHUH 3aHATUN CEMHHAPCKOTO THIIA: TECT, KOHTPOJbHAs paboTa



Tema (paznen) MeTo/pl TEKYLIEro KOHTPOJIS yCIEBaEMOCTH

Tema 1 Ompoc

Tewma 2 Ompoc

Tema 3 Ompoc

Tema 4 TECT

Tema 5 Kontpomnsnas padora 1.

Tema 6 KonrponbHas pabora 2.

Tema 7 KonrponbHas pabora 3.

4.2. MarepuaJibl TEKYLIETO KOHTPOJISL YCIIEBAEMOCTH.

B npomecce wu3yyeHUs JUCHMIUIMHBI MOTYT BBIIOJHATBCS 3  NPOMEXYTOUHBIE
KOHTPOJIbHBIC 3adaHus. PeBy.IH)TaTBI BBIIIOJTHEHUA JOTHUX 3aI[aHI/II71 ABJIIIETCA OCHOBAHHMEM JIA
BBICTaBJIEHUS OLIEHOK TEKYILEro KOHTpoJIsl. BelnonHeHnue Bcex 3ajaHuil ABIsieTcss 0043aTeIbHbIM
JUIsl BCEX CTYJCHTOB.

TeMbl KOHTPOJILHBIX PadoT:
TEOpHsT MHOKECTB
KOMOWHATOpHKA
MaTeMaTHYECKasl JIOTHKA,

Cnucox BOIIPOCOB 1JIfl MOATOTOBKHU K IK3aMEHY:
Teopuﬂ MHOXKECTB.

MHoxkecTBa, CrnocoOsl 3amaHusi MHOXeCTB. (OCHOBHBIC TIOHSTHS TEOPUU MHOMKECTB.
O06bennHeHne, nepecedeHue, pasHoCThb, TOTOTHEHHUE.

Anrebpa MHOxecTB. OCHOBHBIE TOXAECTBa (3aKOHBI) anreOpbl MHOXECTB. MOIIHOCTb
MHOECTBa. YTIOPsIIOUEHHBIE MHOXKECTBA.

Koprex. JlekapToBo mpoun3BeeHNE.

CooTBercTBUsI, OTHOLIEHUS W (YHKIUU. BUHApHBIE OTHOILIEHHUS, CIHOCOOBI WX 3aJaHus U
CBOIICTBA.

CrenuanbHble OMHapHBIE OTHOIIEHUS Anredpa OTHOIIEHUH. n — apHOe OTHomeHue. M3o-
MopduaM.[Ipuniun cpaBHeHUs 0€CKOHEYHBIX MHOXeCTB. CueTHble U HECUETHbIE MHOXKECTBA.
KoHTnHyy™M —Trunoresa.

Maremaruyeckas JIOTHKa.

DIeMEeHTh MaTeMaTHYecKol Joruku. IloHsThe BeIcKa3biBaHusd. Jlormueckue onepanuu Hajg
BBICKA3bIBAHHUAMU — OTPHULIAHUE, KOHBIOHKI WA, TU3BbIOHKIUA, UMILTUKAIWA, DKBUBAJICHIWA.

@DopMyIbl TOTUKU BBICKa3bIBaHUN. PaBHOCHIBHBIE (DOPMYIIBI aNreOphl JIOTUKH, PAaBHOCUIIbHBIC
npeobpazoBanus GOPMYIL.

@opMyna JIOTMKMA BBICKa3bIBAaHUW 71 TMPEACTABICHUS MNPOU3BOJIBHON (YHKIMHU anreopsl
JIOTHKHU.

3akoH aBoiicTtBeHHOCTH. [TomHOTa cucTeMBbl OyneBbIX (DyHKITHIA.



Ju3broHkTBHAs HopManbHas ¢Gopma (JAH®D) u comeprieHHass AU3BIOHKTHUBHAS HOpMaJbHas
¢dopma (CTHD).

KonbronktuBHass HopmanbHas popma (KH®D) u coBepiieHHass KOHBIOHKTUBHAs HOpPMaslbHas
dopma (CKHD).

[Ipobaema pa3pemiuMoCTH B anredpe JOTHKH.

Munumu3anus 0yneBbix Gpynkuuii B kinacce JJHO.

Jloruka npeaukartoB. [loHsATHE TpeAUKaTa U JIOTMYECKUE OTIEPAIH HAJ| IPEAUKATaMU.
KBaHTOpBI 1 KBAHTOPHBIE OIEPALIHH.

[Tonsitue GopMyInbl JTOTUKU NMPEIUKATOB U €€ 3HaueHue. PaBHOCWIIbHBIE (OPMYJIBI JIOTHKU
MPEUKATOB.

KomOunaropuka

Pa3Mmenienus, nepecTaHOBKU U COUETAaHUS C TIOBTOPEHUSIMU U 0€3 OBTOPEHUH.

bunom Herotona. CsoiictBa coueranuii. TpeyronpHuk Ilackais.

Teopema Bannepmona. Pa3ouenns MHokecTBa. 3a/1auM O paclpeieIeHUH IPEeIMETOB.
Teopus anropuTmos.

Anroputmbl. IloHsTe anaropurMa © €ro XapakTE€pHble 4YEpThl — JHMCKPETHOCTb,
JE€TEPMHUHUPOBAHHOCTb, MaCCOBOCTD, PE3YJIbTATUBHOCTD, JJIEMEHTAPHOCTD I111ATr0OB.

Pa3pemI/IMme H IICPCUUCIUMbIC MHOKECTBA. Brruucnumeie (1)YHKI_II/II/I

Andasut, cinoBo, a3bIK. [lopoxkaaromue rpammatuku. Kiaccugpukanus rpaMMaTHK U SI3BIKOB.
Omnepanuu Haj SI3bIKAMU, PETYJISIPHBIE S3BIKH.

AnroputrMudeckas pa3periuMoCTb U MePeUnCIUMOCTb.
Teopus rpados.

I'pader u cetu. OcHOBHBIE MOHATUS U onpeneneHus. OpueHtupoBaHHbie Tpadsl. U3omopduzm
U TOMEOMOpPU3M.

Mapuipytsl, nytu. MaTpuyHoe 3ajaHue rpadoB, MAaTPUIBl CMEXKHOCTH M HHIMJIEHTHOCTH.
ByneBbl MaTpuLbl ¥ Onlepanuy HajJ HUMH.

OOwenunenue, nepecedeHue rpadoB. CBI3HOCTh, MATPHUIIHI CBA3HOCTH.

3agaun moucka mapmpyToB (mmyrtei) B rpade (oprpade). Paccrosame B rpade, mmamertp,
paauyc u neHtp rpada. CrnenraibHble TyTH.

HarpyxeHnHnsie rpagpl. AITOPUTM pEILIEHUs 3a/1a4u O IMYTSAX BO B3BEIICHHBIX oprpadax.
[lenu, aepeBbs U HUKIBI (DitsiepoBbl, ['aMUIBTOHOBBI).
OcToBHOE 1epeBO CBSI3HOTO rpada. MUHHUMAabHBIE OCTOBHBIE I€PEBbsI HATPY>KEHHBIX TPaQoB.

[{uknoBoii Oa3uc MynpTuUrpada, anropuT™M ero HaxoxaeHus. Llukimomarnyeckas MaTpHla
MynbTUTpada.

IIpuMepbl TUNOBBIX KOHTPOJILHBIX PadoT.

Tema 1.



1) PaBHBI TM MHOKECTBA!

a) {{1,2},{2,3}} u {1,2,3};

b) {{1,2}} m {1, 2};

¢) {x:xeNux<5}u {x: xeNu (x+1)* < 29}.

2) Bepno au, uro {1, 2} e{{1, 2, 3}, {1, 3}, 1, 2}.

3) Ilpusectu mpumep mHokecTB A, B, C: AeB, BeC, nHo A¢C.

4) YpocTuTh BeIpa)KeHHE
AmBm(ZmB)m(AuE) uUCNC
5) Pemmts cuctemy ypaBHEHUN
AN X =B,
a){Auxzc,

rane A, B, C — nanusie MHOXecTBau Bc A < C.

A\ X =B,

91 x\A=C,

rne A, B, C — nauasie MHOXKecTBau B 4 , ANC = .

A\X =B,
B IX UA=C,

rne A, B, C — nanubie MHOKecTBau B c A < C.

6. YcTaHOBUTH OMEKITNIO MeKTy oTpe3koM [0, 1] u oTpeskom [a, B].

7. YcranoButh Oueknuio mexy uarepsaiom (0, 1) u uHTEpBAIIOM (—00, +00).

8. PaccMOTpeTh OCHOBHBIE dJIeMEHTapHble (PYHKIMHM U HAWUTH MPOMEKYTKH, HA KOTOPHIX OHU

SIBJISIFOTCS OMEKTHBHBIM OTOOPaKEHUEM.

9. IlocTpouTh OUEKLINIO MEKAY OKPYKHOCTBIO €IMHUYHOTO paauyca u orpeskom [0, 1].

10. J[loka3aTh, 4YTO MHOXXECTBO BCEX OKPYKHOCTEH Ha IUIOCKOCTH, PaINYyChl KOTOPBIX

palMoHalbHbIE YKCIIa U KOOPJAUHATHI LIEHTPA KOTOPBIX - pallMOHAIbHBIE YUCIA, €CTh CUETHOE

MHOKECTBO.

11. KakoBa MOIIHOCTP MHOKECTBa BCEX TPEYTrOJIbHUKOB Ha IJIOCKOCTH, BEPIIMHBI KOTOPBIX

UMEIOT palliOHaJIbHbIE KOOPANHATHI?

12. KakoBa MOIITHOCTh MHOXECTBA BCEX PAIlMOHAIBHBIX (PYHKIMHA C IeNbIMH KO3 UIIMEHTaMI

B UHCJIATEJIC U 3HAMeHaTene?

13. Ilyctb E — cueTHOE MHOKECTBO TOYEK Ha OKPYKHOCTU. MOKHO JIM IOBEPHYTh OKPYXHOCTh

BOKPYT IIEHTpa Ha HEKOTOPHIH Yroid ¢ Tak, 4TOObl MHOXeCTBO Eq, momyumBmieecs u3 E B

pe3ynbTaTe MOBOPOTA, HE MEPECEKATIOCH

14. [loka3zats npunnun asorctBenHoctr: C(AUB)=CANCB,C(ANB) =CA U CB.

15. Jokaszats paBenctBa AU (ANB)=AN (AUB) = A.

16. Jloxa3zath paBeHcTBa: a) CCA = A;

17.0npenenut, _MHOkectBa A U B, A N B, AB, B AL, A A B, eccmm:
a) A = {x 0 < x < 2} B = {x 1 < x < 3}
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6) A = {x x> - 3 < 0} B = {x x* - 4 + 3 > 0
B)A={x:|x-1|<2}, B={x:|x- 1|+ [x - 2| < 3}.
18.I0ycte A = {X: 2 <x <4}, B={y: 1 <y <3}. U300pas3urs Ha miockoctu XOy MHOKECTBO
Touek A X B.
19.lokasate, uto (AN B)x (D N E) =(Ax D) N (B x E).

20.YcraHoBUTE B3aMMHO OAHO3HAYHOC COOTBCTCTBUC MCKAY BCCMU IIPSAMBIMH Ha IIJIOCKOCTH
H BCEMH TOYKaMU KOOpHHHaTHOﬁ ocu OX.

Tema 2.

Jloka3aTth JIOTHUECKHE 3aKOHBI, HCIONB3Ysl TaONUIBI MCTUHHOCTH, W JaTh MPHUMEPHl HUX
COJIEpKaTeNbHON UHTEPIIPETALUN

a) XVY S XAY; ) X=Y)e XVvY;

B)XV(YAZ)e XvY)A(Xv2);

a) XAY < XVvY ; 0) X =Y < X AY;
B)IXAKY VDS XAY)v(XAZ).

3. Ilycrts P 03HavaeT: «uuciio a aenutcs Ha uuciio by, Q o3HavaeT: «4ucio a ACTUTCS Ha YHUCIIO
Cc» u R o3Havaer: «umcio a aenurtcs Ha mpousBeaeHue uucen b u c». Chopmynuposarb
IPEJI0KEHUS, 3alICAHHbIE B BUIE (POPMYII

a) PAQ; 0) PAQ=R,;

a) PAQ; 6PvQ=R

4. Ilyctb R u D 03HauatoT COOTBETCTBEHHO BBICKA3bIBAHMSI: «JIaHHBIM YETHIPEXYTOJbHUK €CTh
poMO» M «IMaroHaJdM 4YeThIPEXYTOJbHUKA B3aUMHO [EPIEHIUKYJISPHBI». 3amucarb B
CUMBOJINYECKON (QopMe clieAyrolue BbICKa3bIBAaHUS U OINPEAEIUTb, €CIHM BO3MOXKHO, WX
3HA4YCHHUE!

a) Eciu naHHBIM 4YeThIpEXYTrOoNbHUK €CTh pOMO, TO JMaroHajdd YEThIPEXYroJbHUKA B3aUMHO
NEPIEHIUKYIISPHBL;

6) HeBepHo, uTO eciu AuaroHaau 4eThIpEeXyrojJbHUKA B3aMMHO NEPIIEHIUKYISIPHBL, TO JaHHBIN
YEThIPEXYTOJIbHUK €CTh pOMO.

a) UeTbIpexyroJbHUK HE POMO, UJIM TMAarOHAIM YEThIPEXYTOJIbHUKA B3aUMHO

NEPIEHIUKYIISPHBI.

2. Ha nnockoctu OXY 3anan npenukar P(X,Y), MHOMkeCTBOM HCTHHHOCTH KOTOPOTO

SIBIISIETCS 00J1aCTh, TPAHUIA KOTOPOH COCTOUT M3 MPSIMBIX OTPE3KOB, COCTUHSIOIINX
nocneaoBarenbHo Touku ¢ koopaunaramu (0, 0), (0, 2), (2,2), (2,1), (1,1), (1,0), (0,0).
Mmuosxectsa uctuanoctu npeaukatos P (X, Y), P, (X, Y) onpenensrorcst MHoxkecTBaMu TOUEK
A(a,a,)={a,<x<a,} u B(b,b,) ={b, <y <b,} coorsercreenno na mnockocru OXy,
e &,,0,, kK =1,2 — neficteurensupie uncna.

Hcnonb3ys JIornuecKye oneparuy, 3anucatb GopMyiy npeauKara
3.Ha mockoctu OXY 3anan npenukar P(X,Y), MHOXeCTBOM HCTHHHOCTH KOTOPOTO SABJISETCS

00J1acTh, FpaHUIAa KOTOPOH COCTOUT M3 MPSIMBIX OTPE3KOB, COCAHHSFOIINX MOCIEI0BATEIHHO
touku ¢ koopauHatamu (0, 0), (3, 0), (3,2), (2,2), (2,1), (0,1), (0,0).

Mmuosxectsa uctuanoctu npeaukatos P (X, Y), P, (X, y) onpenensrorcs MuokecTBaMu Touek
A(a,a,)={a,<x<a,} u B(b,b,) ={b, <y <b,} coorsercreenno na mnockocru OXy,
e &,,0,, K =1,2 — neficteurensubie uncna.

Vcrionb3ys orudeckue oneparuu, sanucath popmyiy npeaukata P(X,Y).

4.. lano muoxectso M={a, b}. IIpenukar P(X, y), rne X u Yy € M, 3aman cineayroieii Tabnueit
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X Y P(x, y)
A A 1
A B 1
B A 1
B B 0

Onpenenuth 3HaU€HUE UCTUHHOCTH CJIEAYIOIIMX BbICKa3bIBAaHUI U 1aTh IPUMED UX
CoJIepKaTeIbHON UHTEePIPETALIUH.

a) Ix P(x, a) 0) VyP(a,y) B) A XV y P(X, y).

a) 7y P(a, y) 0) V X P(x, @) B) VX3 YyP(XY).

4. 3anucartb B (popme BbICKa3bIBAHUMN, BBES HEOOXOAMMbIE 0003HAUEHHUS MIPEIUKATOB,
CJIEIYIOIINE MTPEIIOKEHUS:

a) Bce maccaxupsl aBTO0yCca — TYpUCTBHI.

0) B nannoii rpynmne Het ciymarenei crapiue 30 ner.

B) He Bce To 30510T0, 4TO OJECTUT (MCIOIB30BaTh KBAHTOP OOIIHOCTH).

a) Bce cnymatenu B JaHHOM rpynie SBISIOTCS TpaxaaHamMu Poccun .

0) HekoTopsie MOCKBHUYM — CITyIIATEIN TaHHOU TPYIIIHL.

B) He Bce To 30110T0, 94TO OJIECTUT (MCIIOIB30BATh KBAHTOP CYIIIECTBOBAHUSA).

5. ITycts R(X) 1 D(X) — mpemukatsl, orpe/ieeHHbIC Ha MHOKECTBE YEThIPEXyTrOJIbHUKOB,
03HAYAOILME COOTBETCTBEHHO: «IaHHBIA YETHIPEXYTOJbHUK X €CTh POMO» U «IMAaroHaIu
YeThIPEXyroJbHUKA X B3aUMHO NEPIEHANKYISPHBD). 3aMicaTh B CHMBOJIMYECKOI Gopme
CJIEIYIOIINE BbICKA3bIBAHUS

a) E cnu 4eThIipexyronbHUK €cTh POMO, TO IMAarOHAIM 3TOTO YETHIPEXYTOJIbHUKA B3aUMHO
MIEPIICHIUKYIISPHBL;

0) JIroO0o¥ 4eThIpeXyroJbHUK — HE POMO, HII €r0 IUaroHajll B3auMHO MEePHEeHIUKYISIPHBI.
HesepHo, uTo eciu AMaroHanu 4eThlpexyroibHUKA B3aUMHO MEPHEHAUKYISPHBI, TO 3TOT
YEThIPEXYTOJIbHUK €CTh pOMO.

6. Iycts S(X, Y, Z) - npeanKaT ciaokeHus (Z sIBISCTCS CyMMOM X U Y), paccMaTprBaeMbIil Ha

MHOXecTBe Z BeexX meibix rcen i Ha Maoxkecte No = N [ {0} memsix HeoTprmarensmbix

grces. KakoBa coeprkaTe/ibHast HHTEPIPETAIUs CASIyIomuX (GopMysI U Ha KAKOM MHOXKECTBE
(Z wmu No) OHM MCTHHHBI?

a) Vy3dx S(xy,0) o) VzVvVx3y S(x Y, 2).
a) AyVx S(x, Y, X) 6) 3 x3y S(x, y, -12)
Tema 3.

1. A u B u emte 8 yenoBek cTosT B ouepeau. CKOIBKUMH CIIOCOOaMU MOKHO PACIIONIOXKUTh
mrofieit B ouepean, 4To0bl A 1 B Obutn oTeNeHbI APYT OT Apyra TpeMs Juiamu?

2. CKOITBbKO YeThIPEeX3HAYHBIX YUCENl MOKHO cOCTaBuTh u3 1udp 0, 1,2, 3,4, 5,

a) ¢ PBI HE TIOBTOPSIIOTCS,

0) QP MOTYT OBTOPSATHCS;

B) HCIOJIB3YIOTCS TOJIBKO HEUETHBIE IIUGPHI U MOTYT IIOBTOPSITHCS,

I') JOJKHBI OJTYYUTHCS TOJIBKO HEUETHBIE YUCIa U HU(PPBI MOTYT HOBTOPSATHCS.

3. B knacce uzyuaercs 10 npeameroB. CKOJBKUME CIIOCOOAMU MOXHO COCTaBHUTh PAaCIUCaHNe
Ha MTOHEJICJIbHUK, €CIIH B TOHEEIbHUK JI0JIKHO OBITh 6 YPOKOB U BCE pa3Hble?

4. Ha oziHO# npsIMOi1 B34TO M TOYEK, HA NapaJlIeIbHOM el psiMoi n ToueK. CKOJIBKO
TPEYrOJIbHUKOB C BEPUIMHAMM B 3TUX TOYKAaX MOKHO ITOJIY4YHUTH?
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5. CKOJIBKO €CTh TSTU3HAYHBIX YHCEN, KOTOPbIC YUTAIOTCS OJMHAKOBO CIIPaBa HAJICBO U CJIeBa
HaIpaso, Hanpumep, 67876.

6. CKOJIBKO Pa3HBIX jeuTeneii (BKIoudas 1 1 camo umcio) umeet uncio 3° - 542

7. B npssimoyrosbHO# MaTpuiie A = {aij} M cTpok u n ctonbios. Kaxmnoe aje{+1, -1}, npuuem
MIPOM3BENICHUE ajj TI0 JTFOO0H CTPOKeE WK JIF0O0MY cTONOIY paBHO 1. CKOJIBKO TaKUX MaTPHIL?

8. B komHate n nammnoudek. CKOJIBKO pa3HBIX CIIOCOOOB OCBEUICHUS KOMHATBI, IPU KOTOPBIX
TOPUT:

a) poBHo k mammouexk (k < n);

0) xoTs1 OBl OJTHA JJTAMITOYKA.

9.CKOJIBKO UMEETCS YeTHIPEX3HAUHBIX YMCEll, Y KOTOPBIX KaXkaas ciexyromas mudpa Oonpiie
NpeabIAyIIEH

10. CkoIbKO UMEETCs YeThIPEX3HAYHBIX YHCEN, Y KOTOPBIX KaX/as cleaylomas udpa MeHbIIIe
npeabLIymen?

11. Umerotcst p 6enbIx U q YepHBIX MapoB. CKOJIBKUMHU CITOCOOAMU UX MOKHO BBUIOXKHUTH B PSI,
4TOOBI HUKAKKE 2 YEPHBIX IIapa He Jexanu psuom (q < p + 1)?

12. imeetcs p pa3HbIX KHHUT B KPAaCHBIX MEpEIUieTax U  pa3HbIX KHUT B CHHHX TeperuieTax (q <
p + 1). CkonbkuMu cnoco0aMu UX MOKHO pacCTaBUTh B PsiJl, YTOObI HUKAKUE /IBE KHUTH B CUHUX
NeperyieTax He CTOSUTH PSaoM?

13. Ckonbkumu cioco0aMu MOYKHO yHOpsiAO4uTh {1, 2, ... n} 4ncen Tak, 4Todsl uncina 1, 2, 3
CTOSUTU PSAJIOM B MOPSIIKE BO3pacTaHUs ?

14. Ha cobpanuu 10JDKHBI BEICTYNUTE 4 nokinaquuka: A, B, C u D, npudyem B He moxer
BBICTYNUTH paHbliie A. CKOITbKUMHU CIOCOOAMH MOKHO YCTAaHOBHUTH UX OYEPETHOCTb.
15.CkonpkuMu cnocodaMu m + n + s IPeIMETOB MOXKHO PACIIPEAETUTh Ha 3 TPYIIIIbI, YTOOBI B
OJIHO#1 rpymme ObUIO M MPEeIMETOB, B IPYrOM - n, B TPEThEH - S IPEAMETOB.

CKOJIBKO 11eJIbIX HEOTPHUIATEIbHBIX PELUICHUH NMEeT YpaBHEHHE

X1+Xo+ ...+ Xm=n

17. Haiitu umcio BeKTopoB o = (0l1 012 ... Oin), KOOPMHATHI KOTOPBIX YIOBJIECTBOPSIOT YCIOBUSIM:
1) ai € {0, 1};

2)ai€{0,1,..k-1}

3aie{01,..ki-1}

Naoie{0,l}uoutaxt..+on="r.

18. KakoBo uuncio marpul {aijj}, rae aij €{0,1} u B KOTOpoi m CTPOK U N CTOJIOIOB?

1) cTpOKM MOTYT OBTOPSTHCS;

2) CTpOKHY MOMAPHO Pa3INYHBI

Tema 5.

1.lokaxkute, 4TO BEPIIMHBI rpada MOXKHO MPABUIHHO MOKPACHTH B JIBa IIBETAa TOTJA U TOJBKO
TOTrJa, KOorjaa B HEM HET IMKJIOB HEYETHOU JJINHBI. Takue l"pa(i)I)I HAa3bIBAKOTCA ABYAOJbHBIMU.
2.B rpade ecTb HUKI HEYETHOUW AMWHBI. J[OKaXXUTe, YTO B HEM €CTh HECAMOIEPECEKAIOIIHIACS
IIHKII HEYeTHOHI JJINHBI.

3.B rpade mexnay maro0ObIMH IBYMsI BEpUIMHAMH CYIIECTBYET HECAMOIEPECEKAIOIIUICS IMyTh
YeTHOW JnuHbL. JlokaxkuTe, dYTO MEXAy JOOBIMH JBYMS BEpIIMHAMH CYIIECTBYET
HECaMOIePECEKAIOIINICS MyTh HEYETHON JITUHBI.

4.B rpade ecTb HecamoIepeCeKArOIIUIICS IIUKJII, IPOXOIAIINN Yepe3 pedpa a u b, a TakkKe ecTh
HECaMOIePEeCeKAIONINICS UK, TPOXOASImUi depe3 pedpa b u c. JlokaxuTe, 4TO ecCTh
HECaMOTIEPECEKAIOIIUICS IIUKJI, MPOXOIANINN Yepe3 pedpa a u .

5.B rpymnme u3 HECKOIbKUX YEIOBEK HEKOTOPBIE JIFOIU 3HAKOMBI JIPYT C IPYTOM, a HEKOTOPBIE -
HeT. Kaxxapiii Beuep oAMH W3 HUX yCTpauBaeT Y)KUH Ui BCEX CBOMX 3HAKOMBIX M 3HAKOMHUT HMX
apyr ¢ npyrom. [Tocne Toro, Kak KakIblid YEIOBEK YCTPOMI XOTs OBl OJTMH y>KHH, 0Ka3aJI0Ch,9TO
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KaKhe-TO JIBa YeJlOBeKa BCE ellle He 3HAaKOMBbl. Jlokakure, 4TO Ha CIEAYIOLIEM Y>KUHE UM
MIO3HAKOMHUTHCS TOXKE HE YAACTCS.

DiisIepoBsI rpadBml.

6.2iepoB UK (TyTh) — LUK (IIyTh), MPOXOSAIINI IO BCeM pedpam

rpada poBHO IO OIHOMY pasy.

(a) Jokaxure, 4TO B CBA3HOM rpad)e ecTh SMUIEPOB MK TOTJA U TOJBKO TOTAA, KOTAA CTEICHb
Ka)KIOW €ro BEepIIUHbI YETHA.

(b) IIpu kakoMm yciioBUH B rpade CyIecTBYeT SUIepOB MyTh?

(c) Ilpm kakoM yCJIOBHM B OPHEHTHPOBAaHHOM Tpade (T.e. B KOTOPOM Ha pebpax 3aaaHo
HalpaBJICHUE; JIBUTATHCS MO pedpy B MYTH MOXHO TOJBKO BIOJb HANpPAaBJICHHUsS) CYIIECTBYET
SUJIEPOB LIMUKI?

7.B HEexoTOopoM o0IIecTBe JIFOOBIE JBAa 3HAKOMBIX HE MMEIOT OOIIMX 3HAKOMBIX, a JIFOOBIC JBa
HE3HAKOMBIX MMEIOT POBHO JABYX OOIIMX 3HAKOMBIX. JIOKaKUTE, YTO B 3TOM OOILECTBE BCE
UMEIOT OIMHAKOBOE YMCIIO 3HAKOMBIX.

8.Jlan rpad, crenenn 000N BepIIMHBI KOTOporo He Mmenbine k, rae k > 2. Jlokaxure, uTto B
9TOM Tpade HaiIeTCss MPOCTON UK JUTMHBI HE MCHbIIEH, ueM k + 1.

9.Bce pebpa cBszHoro rpada packpamieHsl B 2 1iseta. M3 Kaxk10il BEpIIMHBI BBIXOIUT MMOPOBHY
pebep oboux nBeToB. JloKaxuTe, 4T0 U3 JIF0OOOW BEPIIMHEI JI0 JIFOOOW JPYroil MOKHO 100paThCs,
KaXKIBIA pa3 MEHsIs LIBET pedpa.

10./Inametp cBs3HOTO rpadha — HanboIbIIEe U3 PACCTOSTHUI MeX Ty ero Bepumaamu. [ycts B
cBs3HOM Tpade auamerpa d MuHUMaNbHas JuinHa 1ukia 2 d+ 1. JlokaxuTe, 4To CTETIEHN BCEX
BEPIIIVH PABHBIL.

11./1an aBycBsI3HBIM rpad, T.e. CBA3HBIN Ipad, KOTOPBIN IpU yIaIeHUH J000ro CBOEro pedpa
ocTaeTcs CBSA3HBIM. J[BO€ HTPOKOB IO OYepeIn CTABAT CTPeNIKK Ha pedpax. [IpourpsiBaeT Urpok,
MoCJie X0a KOTOPOTo OT KaKOK-TO BEPILMHBI HEJIb3s J00paThes 10 KaKOW-HUOYAb IPYTOid,
JIBUTAsICh TOJIBKO BIOJB CTPEJIOK U 10 pedpam 6e3 cTpenok. Jlokaxxure, 9To mpu MpaBUIbHON
urpe 000Mx CONEPHUKOB MAPTHUSL 3aKOHUYUTCS BHUYBIO.

12.IToctpotite rpad otHomIeHUs "x+y <7" Ha MHOKecTBe M={1,2,3,4,5,6}.

Ornpenenure ero CBONCTBA.

Ikaja oueHMBaHMS TEKYIIEI0 KOHTPOJIA.

10-6anphast | TpaaniuoHHas MIKaja «3auteHo»/ «He Onpenenenue
mKaga 3a4TEHOY
10 OTan4HO 3a4yTeHo [MonHple, TITyOOKUEe W CHCTEMATHUYSCKUE 3HAHUS,

3HAKOMCTBO C JOIOJIHUTEIBHOM JINTEPATYPOH,
HOJIHBII W IPaBUIbHBIA OTBET, TBOPYECKUI
MOJIXO/ B TIOHMMAaHUHM W H3JIOKCHHH Y4eOHOTO
Marepuaina, IOJIHOE BBIIIOJHEHUE MEPOINPUATHI
TEKYLIEro KOHTPOJIA.

9 OTau4HO 3a4TeHo [TonHbIe, TIyOOKHE W CHCTEMaTHYeCKHe 3HAHWUS,
IOJIHBII WM NpPaBWIBHBIM  OTBET,  IOJIHOE
BBIITOJTHEHHE MEPOTIPUSITUN TEKYIIET0 KOHTPOJIS.

8 OTau4HO 3a4yTeHo [lomHEBIE M cHCTEMATHYECKHE 3HaHUsA, OTCYTCTBUC
CYIIECTBEHHBIX HETOYHOCTEH B OTBETEC, IIOJIHOC
BBIIIOJIHCHHUC MCpOHpI/IHTHﬁ TEKYIIETO KOHTPOJIA.

7 Xoporio 3auTeHo JlocTaTouHO NMOJHBIE U CUCTEMAaTUYECKUE 3HAHUS,
OTCYTCTBHE  CYIIECTBEHHBIX HETOYHOCTEH B
OTBETE, UMEIOTCS MOTPEIIHOCTH IPU BBHITIOJTHEHUH
MEPOIPHUATHN TEKYIIETO KOHTPOJIA.
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10-6anpHast | TpaauuoHHas MIKana «3aureno»/ «He Ornpenenenue
IKajia 3a4TEHON»

6 Xoporrio 3aureHo JIOCTaTO4HO MOJHBIC U CHCTEMAaTHYSCKUE 3HAHUS,
OTCYTCTBHE CYILIECTBCHHBIX HETOYHOCTEH B
OTBETE, MIMEIOTCSI IOIPELIHOCTH MPH BITOIHEHUU
MEPOIPUATHI TEKYIIEr0 KOHTPOJIS.

5 VY 10BNETBOPUTETHHO 3auTeHo 3HaHWE OCHOBHOTO Y4eOHOTO MaTephaila B
o0BeMe, HeOOXOMMOM TSI TaNbHeHmeH yaeor! u
padoTHl, HUMEIOTCS HOTPEIIHOCTH npu
BBIIIOJTHEHUH MEPOINPUATHH TEKYLIEro KOHTPOJLA
U TIpH OTBETE.

4 VY 10BNETBOPUTETHHO 3auTeHo 3HaHWE OCHOBHOTO YYeOHOTO MaTepuaila B
MHHAMaJIbHOM 00BEME, HEOOXOIUMOM Ul
JanpHeHme# y4e0l W paboThl, HMEIOTCS
HOTPEITHOCTH TIPH  BBINOJHECHUN MEpONPUATHIL
MPOMEKYTOYHOI'O KOHTPOJIS U IPH OTBETE.

3 HeyHOBﬂeTBOpI/ITeHLHO He 3aureno HmeroTcs CYHICCTBCHHBIC TIOTPCIIHOCTH  IIPpH
BBITIIOJTHCHUH MepOHpI/ISITI/Iﬁ TEKYLICTO0 KOHTPOJIA,
JAONYHICHBI CYHICCTBCHHBIC OIIIHOKHU Ipu OTBCTE,
HGO6XOIII/IM3 HCKOTOpas AOMOJHUTC/IbHAA pa60Ta.

2 HeynoBneTBOpHTEIBEHO He 3auteno NmeroTest poGenbl B 3HAHUAX 0 3HAYUTEITBHON
YacTH  y4eOHOTO  Marepuana,  JOIYIIEHBI
CYIIIECTBEHHBIE OITUOKH MPH OTBETE, HEOOXOIMMa
3HAYMTENIbHAS TOTOJIHUTEIbHAs yueOHas paboTa.

1 HeynosnerBopurenbHo He 3auteno He BbImonHEHBI MpenycCMOTPEHHBIE NPOrpaMMOil
3a7aHus, HE OTpPa0OTaHBl NPAKTHICCKHUE WIH
nabopaTopHbIE 3aHATHS, HEO0OX0NMBI
JIOTIOJTHUTENbHBIE 3aHSATHS 10 COOTBETCTBYIOIICH
JUCTIUIUINHE.

0 HeynosnerBopurensHO He 3auteHo Hapymenue akagemudecknx HOpM (Iuiaruar u
T.I1.)

4.3. ®opMbl, MeTOIBI (CPeacTBA) MPOMEKYTOUYHOM aTTeCTALMM.

4.3.1. [lns KOHTPOJISI YCBOEHHUS NAHHOM IMCUUIIIMHBI y4€OHBIM IUIAaHOM HPENTyCMOTPEHBI
9K3aMEH (8 coomeemcmeuu ¢ y4eOHbIM nianom), KOTOpble IPOBOASTCS B yCTHOU (popme

Ha »k3aMeH BBIHOCATCS OCHOBHBIE BOIIPOCHI, pacCMaTpUBaeMble B paMKax BCEro Kypca.
3amaHusi cojepKaT BOIMPOCHI, B KOTOPHIX HEOOXOJMMO HCIOJIb30BATh TEOPETUUYECKHE 3HAHUS
(cBAI3b ¢ KOMIETEHUMAMHU) U IPAKTUUECKOE 3aJaHUE, IEMOHCTPUPYIOIIUE CIIOCOOHOCTbD.
OcHoBOM JUIs1 ompezeNieHus OLEHKM Ha SK3aMeHaX CIYKUT OObeM U YPOBEHb YCBOEHUS
CTYJEHTaMH MaTepHuaia, IpelyCMOTPEHHOIO IPOrpaMMOI JAHHOTO Kypca U MOJBEACHHS UTOTOB
10 pe3yJIbTaTaM BBIIIOJIHEHHUS 3a/JaHUH TEKYILLETO KOHTPOJI YCIIEBAEMOCTH.

1.3.2. OueHOYHBIC CPeICTBA TPOMEKYTOUHOHN aTTeCTaIUH.

busersl K 3K3aMeHy

DK3aMeHannoHHbINA Omter Ne 1
1. OOnenuHeHue, NepeceueHne, pasHOCTh, TOTIOTHEHHE MHOKECTB.

2. . I[OKEBE[TB JIOTUYCCKUC 3aKOHBI, UCIIOJIb3Y Ta6HI/II_IBI HNCTUHHOCTH.

XvY < XAY:
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DK3aMeHaIMOHHEIH Ouner Ne 2
1. OcHOBHBIE TOX/1eCTBA (3aKOHBI) aITreOpPhl MHOXKECTB.

2. Ilyctb R 1 D 03HaualoT COOTBETCTBEHHO BBICKA3bIBAHUS: «JIaHHBIH YETHIPEXYTOJbHUK €CTh
poMO» ¥ «IMaroHaJu 4YeTHIPEXYTOJIbHUKA B3aWUMHO NEpPHEHIUKYISPHB». 3amucaTh B
CHUMBOJIMYECKOH (hopMe CIeNylolue BBICKA3bIBAaHUS U OIPEICNINTh, €CIM BO3MOXHO, HX
3HA4YCHUE!

a) Ecnmu nanHBI 4eTBIPEeXyrojJbHUK €CTh POMO, TO IMArOHaIM YETHIPEXYTOJIbHUKA B3aWMHO
NEPIECHIUKYJISPHBL;

0) HeBepHo, 4TO eciu AuaroHadd YeThIPEXyrojJbHUKA B3AUMHO MEPIEHIUKYISPHBI, TO JTaHHBIN
YETBIPEXYTOJIBHUK €CTh POMO.

DK3aMeHalMoHHbIN OmieT Ne 3

1. COOTBETCTBHS, OTHOIIEHHUA U ®YHKIHWU. BUHAPHBIE
OTHOHMEHUSA, CITOCOBBI UX BAJAHUSA N CBOWCTBA.

2. Jlano muoxectBo M={a, b}. [Ipenukar P(X, y), rne X u y € M, 3aian cieayroriei Tadiuiei

X Y P(x, y)
A A 1
A B 1
B A 1
B B 0
OmnpenenuTh 3HaUEHHE HCTUHHOCTH CJIEAYIOIINX BhICKa3biBaHuit a) 3 X P(X, ) o) Vy

P@a,y).

DK3aMeHaIMOHHBINA OneT Ne 4

1. NPUHIOUII CPABHEHUS BECKOHEYHBIX MHOXECTB. CYETHBIE
N HECYETHBIE MHOXECTBA. KOHTHHYYM -THITIOTE3A.

2. Ilycte R(X) u D(X) — mpeamkaTbl, OIpE/ACICHHbIE HA MHOXECTBE YETHIPEXYTrOJbHHUKOB,
O3HAYAIOIIME  COOTBETCTBEHHO: «JIaHHBIM YETBIPEXYTOJBHUK X €CTh pOMO» M «IHaroHaju
YeThIPEXyroJbHUKA X B3aUMHO MEPIEHAMKYIApHBI». 3amnucaTb B CHMBOJIMYECKOH (opme
CJIETyIOIINE BbICKA3bIBAHUS

a) Ecnmu 4eThlpexyroqpHUK €cTh poMO, TO JMAaroHajad 3TOT0 YETHIPEXYroJbHHKA B3aWMHO
NEePIEeHIUKYISAPHBL;

0) JIro0oit 4eThIpeXyroabHUK — HE POMO, WJTH €T0 THAroHaIN B3aMMHO MEePIECHIUKYISIPHBI.

DK3aMeHaIMOHHEINA OmteT Ne 5

1. TOHSJTHUE BBICKA3BIBAHUSA. JJOIT'MYECKHUE OIIEPAIIUU HAJ
BBICKA3BIBAHUAMHU - OTPUIIAHHUE, KOHBIOHKIHUA,
AN BIOHKIOUA, UMIIVINKALIIUA, DKBUBAJIEHILIU .

2. Jausr muoxectBa: X={1, 5}, Y={1, 2, 4}, Z={2, 5}.

Haiitu cnenyronime MHOXKECTBA,
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a) X xY, 6) XxYNZ,

[TpoBepuTH BBHITIOJHEHNUE CBOMCTB KOMMYTAaTHBHOCTH (IPUMED @) U TUCTPUOYTUBHOCTH (TIpUMEP
0) onepalu IpsiMoro MPOU3BEACHUSI.

DK3aMeHalnOHHbBINA Omier Ne 6

1. ®opmybl JIOTUKH BBICKa3bIBAHHIA.

2. JlokasaTh ¢ moMmolpio Kpyros Ditnepa cieayiomee Toxaecteo X (1Y = X UY

DK3aMeHanmoHHubIi oniet Ne 7

1.PABHOCHJIBHBIE OPOPMYJIbI AJITEBPBI JJOI'NKH,
PABHOCHUJIBHBIE IPEOBPA3OBAHUSA ®OPMYVJI.

2.Jlokxa3aTh C MOMOIIBIO KPYTroB Diijiepa cleayroliee TOKIECTBO X AY=XU Y

DK3aMeHanOHHbIN OmiteT Ne 8

1.JU3BIOHKTUBHAS HOPMAJIbHAS ®OPMA (TH®D) u
COBEPIIEHHAS JU3BIOHKTUBHASI HOPMAJIbHAS

®OPMA (CAH®).

2. Mausr muHOecTBa: X={1, 5}, Y={1, 2, 4}, Z={2, 5}.
Haittu cnegyrome MHOKeCTBa
a) XxY, 6) XxYNZ,

MPOBEPUTL BBIMOJHEHUE CBOWCTB KOMMYTATUBHOCTH
(IPUMEP A) U JUCTPUBYTUBHOCTH (IIPUMEP 5) ONEPAIIMU
MPSAMOTO MPOU3BEJAEHUS

DK3aMeHanoOHHbINA Omier Ne 9

1 KOHBIOHKTHUBHAS  HOPMAJIBHASI ®OPMA (KH®) WU
COBEPIIEHHAS KOHBIOHKTHUBHASI HOPMAJIBHASI ®OPMA
(CKH®).

2.Ha nnockoctu OXY 3aman npenuxar P(X,Y), MHOXecTBOM HCTHHHOCTH KOTOPOTO SBJISETCS

00J1acTh, TpaHUIla KOTOPOH COCTOUT U3 MPSIMBIX OTPE3KOB, COCTHHSFOIINX MOCICIOBATEIBHO
touku ¢ koopaunatamu (0, 0), (0, 2), (2, 2), (2, 1), (1, 1), (1, 0), (0, 0).

Mmuosxectsa ncruanoctn npeaukatos P (X, Y), P, (X, Y) onpenensrorcs MuokecTBaMu TOUEK
A(a,a,)={a,<x<a,} u B(b,b,) ={b, <y <b,} coorsercraenno na mnockocru OXy,

rae &,,0,, K =1,2 — neiicteurensupie uncna.
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Hcnonp3ys onepanun HaJy MHOKECTBAMH, 3aMIUCATh (OPMYITY IMOIy4EHHs MHOKECTBA
HCTUHHOCTH MpEIuKaTa P(X, y) .

Dk3ameHannoHHbIA omter Ne 10

1. KBaHTOpPBI 1 KBaHTOPHBIE OTIEpALIUU

2. ABTOMOOHMJIbHBIE HOMEPA COCTOSAT U3 TpeX OykB (Bcero 30 OykB) U yeTbIipex nudp
(ucrionb3yercs 10 mudp).  CkoabKo aBTOMOOUIICH MOKHO IPOHYMEPOBATH TAKHUM CIIOCOOOM,
YTOOBI HUKAKKE JBa aBTOMOOMJIM HE MMEJIH OJIMHAKOBBIC HOMepa?

Dk3amMeHannoHHbINA omter Ne 11

1. MUHUMU3AIIUA BYJEBBIX ®YHKIIUA B KJIACCE JH®.

2.Brinucats Bee eMeHThl oTHomeHuit p =<X, R>wu p?, ecin
a) X={1, 3,5}, R={<x,y>: x<vy},
0) X={2, 4, 16, 22}, R ={<x, y>: X siBisieTcsi ienuTenem Y},

DK3aMeHalMOHHbINA OreT No 12
1. Pa3MelreHus U IEPECTAHOBKH.

2. Jlnsa rpada, mpeacTaBIeHHOTO CIeYIONIeH MaTpHIlel HHIUACHIINH, OTIPEIETUTh MAaTPHUILY
CMEXHOCTH M HapHUCOBaTh AUarpammy rpada.

0010

o O O -
o O
O O B+
= O O O
= B O O

Dk3amMeHannoHHbIA oner Ne 13

1. CoueraHus ¢ TOBTOPEHUAMHU U 0€3 MOBTOPEHUN

2. YIIpOCTUTbH BhIpaXKEHUE ANB m(z_sl N B) N (A U E) uCNC

DK3aMeHanoHHbINA Omer Ne 14
1. Pa3merenus 1 mepecTaHOBKH C TTOBTOPCHHUSIMH

2. Pemnte cucreMy ypaBHEeHMIT

AN X =B,
Au X =C,

DK3aMeHalnOHHbIN OmieT Ne 15

1. Bburom HeroToHa.
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2 Pemmmth cucremy ypaBHeHUM

A\ X =B,
X\A=C,

rne A, B, C — nauasie MHOXKecTBa U B 4 , ANC = .

DK3aMeHaMOHHBINA OrteT Ne 16

1. CBOUCTBA COYETAHUM. TPEYTOJIbHUK IMACKAJIS.

2. Jlns rpada, mpeAcTaBIeHHOTO CISAYIONICH MaTPUICH HHIUCHITNA, ONIPEICIIUTh MATPUILY
CMEXHOCTH M HapHCOBAaTh Juarpammy rpada.

1 0010

O O O
 — O O

o L, O K
O O K

o O —, O

DK3aMeHaMoOHHbINA OneT No 17

1. Teopema Bannepmonna.

2. nd rpada, npeCTaBIEHHOTO CIEAYIONEeN MaTpULlel CMEKHOCTH, OIPEEIIUTh MaTPULLY
MHIUACHIIUN U HApUCOBATh Tuarpammy rpada:
1100

o O - = O
o O O O
R — O O
o O - =
o O +» O

DK3aMeHanmoHHbIA onieT No 18

1. TPA®BI. OCHOBHBIE IIOHATUA U ONPEAEJEHHNA. TEOPEMA
KYPATOBCKOTIO.

2. [loctpouth OUEKIINIO MEXKTY OKPYKHOCTBIO €IMHUYHOTO paaunyca u otpe3kom [0, 1].

DK3aMeHannoHHbINA omter Ne 19

1. MYTU W M[UKJbIL. DSHUJIEPOB IIUKJ. HEOBXOJUMOE M
JOCTATOYHOE YCJOBHUE CYIECTBOBAHMUS DUJTEPOBA I[UKJIA

2. YcraHoBuTh OuekImio Mexay natepsaiom (0, 1) u uHTEpBaiom (—o0, +o0).
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DK3aMeHauOHHbIN OmiieT Ne 20
1 MATPUYHOE 3AJAHUE TPA®OB, MATPUIIBI CMEXHOCTHU H
NMHIIMIAEHTHOCTM.

2. JlokazaTh, YTO MHOXXECTBO BCEX OKpPYKHOCTEH Ha TIUIOCKOCTH, PAAHyChl KOTOPBIX
palMOHATIbHBIE YKCIa U KOOPAMHATHI IIEHTPAa KOTOPBIX - PAallMOHAJIbHBIE YUCIIA, €CTh CYETHOE
MHO’KECTBO.

DK3aMeHamOHHbINA OneT Ne 21
1. 3agada moucka HAMMEHBIIIETO MYyTH B Tpade.

2.HpOB€pI/ITB, ABJIICTCA JIA OTHOIICHHUEM 3KBHUBAJICHTHOCTHM HAa MHOKCCTBC BCCX IPAMBIX Ha
IJIOCKOCTH OTHOIHICHHUC «HCIICPCCCKAIOIIUXCS ITPAMBIX).

DK3aMeHalMOHHbIN OmiteT Ne 22
1. IsyceszHble rpadsl. Pa3zpesatomee MmHOXecTBO pedep rpada. Touka codneHeHUsI.
2. CKOJBKO YeTBIPEX3HAYHBIX YHCET MOXHO cocTaBuTh n3 udp 0, 1, 2, 3,4, 5, ecnu:

a) uudpel He TOBTOPSIOTCS; 0) HUPPBI MOTYT TOBTOPSTHCS;

DK3aMeHalMOHHbIN OmiteT Ne 23

1. JIBycBs3HBIE KOMIIOHEHTHI. X cBOMCTBa

2. Ha opgHOW mpsMOM B3TO m TOYEK, HAa MNapauIe]bHOM e mpsMod n Todek. CKOJIBKO
TPEYrOJIbHUKOB C BEPIIMHAMHU B TUX TOUKAX MOYKHO MOJIYYUTH?

Ox3aMeHalMoHHbI Ouier Ne 24

1. IInanapusle rpagsl. Teopema Ditnepa.

2. B xoMHare n namnodek. CKOIbKO pa3HbIX CIOCOOOB OCBEIIEHUSI KOMHATBI, IPU KOTOPBIX
roput: a) poBHO k mammouek (K < n);0) XoTs ObI 0/JHA JIAMITOUKA.

DK3aMeHanoOHHbINA OmteT Ne 25

1. Tomomopubie u n3omopdusie oroOpaxkeHus rpadoB. COOTHOIIEHHE MEXAY BEpIIMHAMHU U
pebpamu
B IUTaHApHOM Tpade.

2. CKOJBKO €CTh MATU3HAYHBIX YHCEN, KOTOPhIE YUTAIOTCS OJMHAKOBO CIIPaBa HaJIEeBO U CJIeBa
HampaBo, Hampumep, 67876.

DK3aMeHanoOHHbINA OmteT Ne 25

1. Tomomopdubie 1 u3oMOpdHBIE 0TOOpakeHHs rpadoB. COOTHOIICHHE MEXTY BEPIIMHAMHA U
pedpamu
B IJITaHAPHOM rpade.
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2. CKOJBKO €CTh MATU3HAYHBIX YHCEIl, KOTOPbIE YNTAIOTCS OIMHAKOBO CIpaBa HAJICBO M CIIEBA
Hampaso, Hampumep, 67876.

Kon HaunmenoBanue komnerenuun | Koasrana HaumMmeHoBaHHe dTana 0CBOEHHS
KOMIIETEeHIUH 0CBOEHHS KOMIIETEeH I
KOMIIETEeHIUH
TIK-17 CIIOCOOHOCTH UCIIOJIB30BATh I1K-17.2 CIIOCOOHOCTH MCITOIB30BATh OCHOBHEIE
OCHOBHBIE METOIBI METOJIBl €CTECTBEHHOHAYYHBIX
€CTeCTBEHHOHAYYHBIX TUCIUIUIAH B IPO(eCCHOHATBHON
IUACLUIIINH B JESITEBHOCTH JIJISI TEOPETHUYCCKOTO U
poheCCHOHATBHOM AKCICPUMCHTAILHOTO UCCIICTOBAHHUS
JIEATEILHOCTH IS
TEOPETHYCCKOTO U
9KCICPUMCHTAIBHOTO
HCCIIEOBAaHMS
OIIK-3 CHOCOOHOCTh PaboOTaTh C OIIK-3.4 CnocobeH K  CaMOCTOSITEJIbHOMY
KOMIIBIOTEPOM KaK CPECTBOM UCMOJIb30BAHUIO ~ KOMITBIOTEpA  Kak
yrnpasieHust nHopmanuei, Cpe/CcTBa ynpasieHus HHopMaruen
paboratb ¢ undopmanuei u3
Pa3IHIHBIX UCTOYHHUKOB, B TOM
YHUCIIe B TJI00aJbHBIX
KOMIBIOTEPHBIX CETIX

JTan ocBOeHHUs Hoka3zarenn Kpurepuii ouenuBanus Ouenka
KOMIIeTEeHIIUH OlLlCHUBAHUSA (6asbI)
Kax (c kaxum kavecmeom)
Ymo Oenaem 8bInoOaHsAEemMCs Oelicmaue.
obyuarowutics (kaxue Coomeemcmayem oyenxe
Oeticmeus cnocobex «OMAUYHOY 8 WKaAe
BbINOJIHUMD), oyeHnusanus 6 PI/].
noomeepaicodas sman
0C80€eHUsL KOMNemeHyuu

3 ortan (kox odtama: | Mcmonb3oBanue MeTon0B | BanmumaHocTh ucnojb3yemMbix [[IpomexyTouHas
[K-17.3) Cnocoben | ucciaenoBaHuit METOJIOB W JOCTOBEPHOCTH [aTTecTalus
WCIIOJIb30BaTh €CTECTBCHHOHAYYHBIX MOJIY4aeMBbIX PE3yIbTaTOB K3aMeH TeCT
METOIBI JTUCIUTUTAH npu
HCCIIEI0OBaHUI IIPOBEJICHUU
€CTECTBEHHOHAYYHBI | TEOPETUYCCKUX u
X JIUCIUIUTMH TIPH | SKCIICPUMCHTAIBHBIX
MPOBEICHUH HCCIICIOBAaHUI
TEOPETUICCKHUX u
IKCICPUMEHTAITBHBIX
HCCIIEI0BaHUI
OIIK-3.4 Cnocoben | MHpopmarrionHbIe PazpaboTanHbli aropuT™M Tect

K CaMOCTOATCIIbHOMY

UCIIOJIE30BaHHIO
KOMIIBIOTEPA KaK
cpezacTBa
YIIpaBIEHUS
nHpopManmei

TIPOJYKTHI (JOKYMEHTBI)
CoJIeprKallie aJITOPUTMBI
pereHus 6a30BBIX KIaCCOB
3am1a4 (kraccuuKanuy,
perpeccum,
KIIaCTEPHU3aALUH,
acconuanumn) Ou3Hec-
aHanM3a JJaHHBIX
opraHu3anuii u

peLIeHUs ABIIETCS
ONTUMAaJIbHBIM, PE3YJIbTATHL
NIPUMEHMMBI 1J151 IOJACPAKKU
NIPUHATHSL PELLICHUN
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JTan ocBOeHUs IToka3arennb Kpurepuii oueHuBaHus Ouenka

KOMIIeTEeH U OLICHUBAHUS (6asbI)
Kax (c kaxum kauvecmeom)

Ymo denaem 8bINOIHAEMCA Oelicmaue.

obyuarowutics (kakue Coomeemcmayem oyenxe
Oeticmeusi cnocoben COMAUYHOY 8 WIKATIE
BLINOJIHUMD), oyeHnusanus 6 PI1/].

noomeepicods sman
0CBOEHUS KOMNemeH YU

NIPEANIPUATHI

4.4. Meroanyeckre MaTepHalibl IO IPOBEAECHUIO IPOMEXYTOYHOM aTTeCTalluu

DK3aMEH NPOBOJUTCS B COOTBETCTBUH C TpadUKOM YUeOHOTO Ipolecca € y4eToM
IPOBE/ICHUS] MOHUTOPHHIA YPOBHS OCBOEHHUS KOMIIETEHIIMM I10 pPEe3yJbTaTaM BBIIOJHEHUS
CaMOCTOSITENIHBIX 3aJlaHUil M KOHTPOJIbHBIX paboT. OIlleHMBaHHE OCYLIECTBISIETCS B
COOTBETCTBUH CO LIKAJIOH OIlEHUBaHUS.

CryneHTtaMm, He BBIINOJIHMBILKM JOMAIIHUE 3a7aHus U (UIM) KOHTPOJIbHBIE PadOThI, 10O
YBaKUTEJIbHBIM IPUYUHAM, ITPEJOCTABISIETCS BO3MOXKHOCTD UX BBIMOJIHEHUS U CAAYH.

Jlnst KOHTpOJIE YCBOEHMS JaHHOM IUCUMIUIMHBI Y4€OHBIM IIJIAHOM MpPEayCMOTPEH
9K3aMeH (8 coomeemcmauu ¢ y4eOnvimM niaHom), KOTOPbIi MPOBOAUTCS B yCTHOU (opme.

DK3aMEHallMOHHAas OLEHKa SBJISETCS WUTOTOBOM IO JIMCLUILJIMHE U IPOCTaBIsSETCS B
HPUI0KEHUE K TUILIOMY.

Ha sx3aMeH BBIHOCSATCSI OCHOBHBIE BOIPOCHI, paCCMaTpUBAEMbIE B paMKax BCEro Kypca.
OcHOBOM JUIsl OompefeseHus] OLEHKHM Ha 3K3aMEHax CIYKUT O0beM U ypOBEHb YCBOCHHUS
CTYACHTaMH MaTepHaa, IpelycMOTPEHHOI'0 IMPOrpaMMoil JaHHOTO Kypca.

Kpurepuu oneHky 3HAHUH, YMEHUH, HABBIKOB IIPH ca4e YK3aMeHa:
e oyenxka "omauuno" BBICTABISETCA CTYJEHTY, IOKa3aBIIEMy TIJIyOOKO€ M BCECTOPOHHEE
3HaHUE U TIOHUMaHue y4eOHOro Marepuana, IpeayCMOTPEHHOI0 MpOorpaMMoi Kypca, rpaMOTHO
Y TIPaBUJIbHO OTBEYAIOIIEMY Ha BCE BOMPOCH! OMJIETa U TOTIOJIHUTEIbHBIE BOIPOCHI;
® oyenka "xopowo" BBICTaBISIETCA CTYAEHTY, OOHapyXHBIIEMY IIOJIHOE 3HAHHWE Y4E€OHOTro
Mmarepuaia, MpeIyCMOTPEHHOTO TMporpaMMoi Kypca, ©0€3 CYyIIECTBEHHbIX HEJI0YETOB,
OTBETHBILIEMY Ha BCE BOIIPOCHI IK3aMEHALIMOHHOTO OMJIeTa, HO HEKOTOPhIE OTBETHI SBJISIOTCS HE
COBCEM IIOJIHBIMHU.
e oyenxka '"yooeremeopumenvno" BBICTABIAETCS CTYACHTY, OOHapyXHBIIEMY 3HaHUE
OCHOBHOTO Y4eOHOro Mmarepuana, NpeIyCMOTPEHHOIO TNporpamMmMol Kypca, B oObeme
HEoOXoAMMOM i JanbHedimed — paboThl, HO  JIOMYCTHUBIIEMY  IOTIPEIIHOCTH
HENPUHILIUIINATIBHOIO XapaKkTepa B OTBETE Ha IK3aMEHE;
® oyenka "nHeyoosnemeopumenvno” BBICTaBISIETCS CTYIEHTY, OOHapyXuBLIEMYy MpoOessl B
3HAaHMM OCHOBHOI'O MaTepHuala, IpelyCMOTPEHHOIO IpOrpaMMOil Kypca, JOIMYCTUBLIEMY
NPUHLMIIAATIbHBIE OMMOKM B OTBET€ HA 3K3aMEHE U IPHU BBHIINOJHEHUH JIOMOJHUTENIbHBIX
HK3aMEHALMOHHBIX 3a/1aHNH, IPEYCMOTPEHHBIX IIPOTPaMMOH.

Ilepecnaua JK3aMeHa (B ciydae MOJIy4EeHHUS CTYJEHTOM OLIEHKH
"HEyIOBJIETBOPUTEIBHO'") OCYIIECTBIISIETCSI B YCTAHOBIEHHOM IOPSIIIKE.

5. Meroauueckue ykazanus AJs 00y4YarOLIUXCH M0 OCBOCHHUIO M CHUTIHMHbI

N3yueHne MUCHUILIMHBI PACCYMTAHO HA OAMH ceMecTp. JIMCUUIUIMHA BKIIOYAET S5 TEM.
Ha ocBoenme xaxmoir TeMbl oTBomuTcst oT 13 10 16 dacoB ayauropHO# paboTel u oT 1 1m0 2
CaMOCTOSITENIBHOM.

1. CoBerbl N0 MJIAHMPOBAHHUI) W OPraHU3aLUM BpeMeHH, He00XOAUMOro Jis
U3yYeHHMsl JUCHMILIMHBI. PexoMmeHayeTcs crlenylomuM o0pa3oM OpraHu30BaTh BpeMs,
HEo0X0uMOe JJI U3y4eHHUs AUCUMIUINHBL M3ydeHrne KOHCIeKTa JEKUUU B TOT K€ JIeHb Iocie
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nexknuu — 10-15 munyt. [loBTOpeHue nekmuu 3a aeHb mepen ciemyromied nekmuein — 10-15
MUHYT. M3yueHne TEOpEeTUYEeCKOro Marepuaia Mo y4eOHHKY M KOHCIEKTy — | 4ac B Hemero.
[TonroroBka kK mpakTHuecKoMy 3aHATHIO — 1 yac. Torga obiiue 3aTpaThl BpeMEHH Ha OCBOCHUE
Kypca CTyJI€HTaMH COCTaBsAT OKOJIO 2,5 yaca B HEZIEIIIO.

2. OnucaHue mNOCJEI0BATEJIbHOCTH [JefCTBHI CTyJAeHTAa («CUHeHAPUH H3y4YeHUs
AUCHUIUIMHBDY). ClieyeT BHUMATEIbHO CIYIIATh U KOHCIIEKTUPOBATh MaTepHall, H3jaracMbli
Ha ayJIUTOPHBIX 3aHATHsIX. [|JIs ero mOHMMaHUs U KAa4eCTBEHHOTO YCBOEHUS PEKOMEHIYETCS
clefyiomas rnocieaoBaTenbHoCTh AedcTBuil: 1. Ilocme okoH4aHust y4eOHBIX 3aHATHHA Ui
3aKpeIIeHUs] MaTepuaia MPOCMOTPETh M 00JyMaTh TEKCT JIEKIMH, MPOCIYIIAHHON CerojHs,
pazobparb paccMoTpenHble mpumepbl (10-15 wmunyr). 2. Ilpm noaroroBke K JEKUUU
CJIETYIOIIETO JHS MOBTOPUTH TEKCT MPEIbIAylIeil JeKIUH, TOAyMaTh O TOM, KaKasi MOXeT ObITh
cienytomas tema (10-15 mwmuyrt). 3. B TeueHwe Hemenu BbIOpaTh BpeMsi A pabOThI C
auTeparypo B OumOnmoreke W g pemeHus 3aaad (mo 1 wacy). 4. Ilpu moaroroBke K
MPaKTUYECKUM 3aHATHUSM T[OBTOPUTh OCHOBHBIE TIOHATHS MW pa3o0paTh NpPUMEpPHl Ha
KoMIbloTepe. Pemas ympakHeHWe WU 3anady, — [PEABAPUTENBHO TOHATh, KaKoOH
TEOPETUUECKHUI MaTeprall Hy’)KHO MCII0/Ib30BaTh. HaMeTuTh 1u1an peieHus, nornpodoBaTh Ha €ro
OCHOBE PELIUTH 1-2 aHATOTHYHBIE 3a/1a4H.

3. Pexomenpanuu mno padote ¢ Jjuteparypoil. TeopeTnueckuii marepuan Kypca
CTaHOBUTCA 0oJiee MOHATHBIM, KOTJa JOMOIHUTEIBHO K MPOCITYIIMBAHUIO JIEKIIUNA U3Yy4aloTCs U
KHUTH 110 MPAKTUYECKUM 3aHATHAM. JluTepaTypy *kenaTenbHO u3ydaTh B Oubnuoreke. [lonesno
HCIIOJIb30BaTh HECKOJbKO Y4€OHUKOB, OJHAKO JIET4Y€ OCBOUTH KYypC, MPHUIIEPKUBASICH OJIHOTO
yuyeOHMKa M KOHCIEKTa. PexoMeHIyeTcs, KpoMe «3aydMBaHWS» Marepuana, I0O0HThCS
MOHUMAaHUS U3y4aeMOi TeMbl JUCHUIUTMHBL. C 3TON LIETBIO MOCHE MPOUYTEHUS 0UYePETIHOM TTIaBbl
JKEJIaTeIbHO BBIIIOJHUTH HECKOJIBKO IPOCTBIX YIPAXKHEHUN HAa COOTBETCTBYIOLIYIO TeMy. Kpome
TOT0, OYEHb MOJIE3HO MBICIICHHO 3a/1aTh cebe U MonpoOoBaTh OTBETUTH Ha CIEAYIOLINE BOIIPOCHI:
0 4YeM 9Ta IJIaBa, KaKhue HOBBIC MOHATUS B HEW BBENICHBI, KAKOB X CMBICH, JJIsl YETO CIYyXKaT U
KaKUMH CBOMCTBaMH 00JIaJar0T UCIIOJIb3yeMble 3/1eCh MaTeMatudeckue Moaenu. [Ipu uzyueHun
TEOPETUYECKOr0 MaTepuasa BCera Mojae3H0 pUcoBaTh CXEMbl WM rpaduKH.

5. CoBeTbl MO0 NMOArOTOBKE K 3K3aMeHY. J(ONMOJHUTENHbHO K M3YYEHHIO KOHCIEKTOB
JeKUMHA HEOoOXOIMMO II0JIb30BaThCs y4YyeOHMKaMH M0 JUcCHUILUIMHE. BmecTto «3ayunBaHus»
MaTepuana Ba)KHO NOOWUTHCS MOHMMAaHUS M3y4aeMbIX TeM TUCHUIUIMHBI. [Ipu moarotoBke k
HY)KHO OCBOMTb TEOpHUIO: pa3o0paTh  OMNpeleieHHs] BCEX MOHITUH CTPYKTYpPHOIO
MpOrpaMMHUpPOBAaHUs, PACCMOTPETh MPUMEPHI U CAMOCTOATEIBHO PEIINTh HECKOIBKO THUIOBBIX
3a7a4 U3 Kaxaou tembl. Ilpu pemieHun 3amad Bcerja HEOOXOJUMO KOMMEHTHPOBATH CBOU
JENCTBUS U HE 3a0bIBaTh O COJEPKATEIbHON HHTEPIPETAIUH.

6. VYkaszanusi mno opraHuzanuMu padoTbl € KOHTPOJIbHO-M3MEPHUTEIbHBIMH
Martepuaiamu. [Ipu BeIMOTHEHUH AOMAIIHMX 33JaHUN M MOATOTOBKE K KOHTPOJIBHOHN paboTe
HEOoOXOJUMO CHayajla MPOYUTATh TEOPUI0 W U3YYHUTh MNPHUMEphl MO Kaxaod Teme. Pemias
KOHKPETHYIO 3ajauy, MpeIBapUTENbHO CIEAyeT MOHATh, 4To Tpedyercs oT Bac B nmaHHOM
clly4ae, KakoW TeOopeTHYecKMd MaTepuajg HY>KHO HCHOJIb30BaTh, HAMETUTh OOIIYI0 CXEMY
pemenus. Ecnu 3amaua pemraercs «mo o0pasily» pacCMOTPEHHOTO Ha MPAKTUYECKOM 3aHSITHUU
WIM B METOJUYECKOM IOCOOMHU MpHMepa, TO JKENaTeldbHO IOCIe 3TOro o0AyMaTh MpOLEcc
pelIeHus U TONPOOOBaTh PEMIUTh AHAIOTHYHYIO 33/1a4y CAMOCTOSITENBHO.

6. VYueOHasi JuTepaTypa M pecypchl HHPOPMALMOHHO-TEJEKOMMYHHUKAIMOHHON ceTH
«MHTEpHET», BKJIKWYAaA  INepedYeHb  y4eOHO-METOAHYEeCKOro  odecmedeHHst  JJsl
CaMOCTOSITe/ILHOM PadoThl 00y4yaroIuXxcs Mo JUCIUIIHHE

6.1 OcHOBHas nuTEparypa.

1. Ocwunosa B. A. OCcHOBBI TUCKPETHON MaTeMaTHKU: yueObHoe nocodue: rpud YMO / B. A.
Ocunoga. - M.: ®opym: UTHOPA-M, 2012.
2. [TomoB, A. M. Marematuka [Uisi DSKOHOMHUCTOB : Y4YeOHHUK JJs CpPETHETO

npodeccuonaibHoro oopazoanusi / A. M. Ilomos, B. H. CotHukoB ; moa pemgakumeir A. M.
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[TonoBa. — 2-e u3., mepepad. u gon. — Mocksa : U3narensctBo FOpaiit, 2019. — 566 ¢. —
(ITpodeccuonansuoe obpazoanue). — ISBN 978-5-534-10640-4. — TekcT : 3neKTpOHHBIHN //
3BC IOpaiit [caiir]. — URL: https://www-biblio-online-
ru.ezproxy.ranepa.ru:2443/bcode/430973

3. Kypasnes, 10. . luckperHbiii ananu3. @opMaabHbIE CHCTEMBI B aITOPUTMBI : y4eOHOE
nocoOue ans akagemMuueckoro 6akanaspuata / FO. U. XKypasnes, 10. A. @nepos, M. H. Bsubrid.
— 2-e u3A., ucnp. u gon. — Mocksa : U3parensctBo FOpaiit, 2019. — 318 ¢. — (bakanasp.
Axanemuuecknii kypc). — ISBN 978-5-534-06279-3. — Tekcr : anextponnsiii / IBC HOpaiit
[caiir]. — URL.: https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/436997

4. I"aBpuios I'. I1. 3agaum u ynpakHeHHs IO JUCKPETHONH MaTeMaTHKe: yueOHoe nocodue /
I'. IT. 'aBpmiioB, A. A. CanoxeHko. - 3-¢ u3., nepepad. - M.: DUSMATIINUT, 2009.

6.2. JlonoJHUTENbHAS JIUTEpATYpA.

1.  Mockunona I'. U. luckpernas maremaTuka. MaTteMartuka ajisi MEHEKEpa B MpUMeEpax 1
yrnpaxHeHusx: yueoHoe nocodue: rpud MO / I'. . Mockunosa. - M.: Jloroc, 2003.

2. TopbaroB B. A. JluckperHas MaremaTHiKa: Y4eOHUK JJIsi CTYICHTOB BTy30B / B. A.
['opbatoB, A. B. T'opbaros, M. B. T'opbatoBa. - M. : ACT ; : Actpens, 2006. - 447, [1] c. -
(Beicmas mkoma). - ISBN 5-17-019257-6 : 238-00.

6.3. YuebHO-MeTo[uecKoe 00ecreyeHre CaMOCTOSATEIbHOM PaboTHI.

1. Jlackosenr C.B. Merononorust Hay4HOro TBOpYeCTBa [DNEKTPOHHBIN pecypc]: YuebHoe
nocobue. — MockBa : EBpasuiickuil oTkpbIThIi uHCTHUTYT, 2010. — 32 c. — URL:
http://www.biblioclub.ru/90384_Metodologiya_nauchnogo_tvorchestva_Uchebnoe_posobie.html

2.  PamaeB B.B. Kak oprann3oBaTh W IpeICTaBUTh MCCIIEIOBATEIBCKUNA TMPOEKT. 75 MPOCTHIX
npasuil. — Mocksa : ['Y-BIID : Undpa-M, 2001. — 203 c.

3. TlamkpatoB B.H. UckycctBo ympaBmsate co6oii: Ilpaktndyeckoe pykoBoACTBO. — MOCKBa!
N3narensecTBo MHCTUTYTA Ncuxorepanuy, 2001. — 256 c.

4. TIOJIOXEHUE 06 opranuzamuu camMOCTOSITENHHOM pPabOThl CTYAEHTOB (¢eaepalbHOro
rOCyJapCTBEHHOTO  OOJDKETHOrO0  00pa30BaTENIbHOTO  YUPEKICHHS BBICHIETO OOpa3oBaHMS
«Poccuiickass  akajgemMusi  HapOJHOTO  XO3sMiCTBa M TOCYIAapCTBEHHOW  CIIy»KObl — IIpH
[Tpesunente Poccuiickoit ®enepaunn» (B pea. npukaza PAHXul'C ot 11.05.2016 r. Ne 01-
2211)

5. [MOPAJOK ocBoenuss B PAHXul'C QaxynbTaTUBHBIX U SJIEKTHUBHBIX TUCIUILINH
(Mopmyneit) oOpa3oBaTEIBHBIX MPOTPAMM BHICIIETO OOpa3OBaHMs - MporpamMm OakajaBpuarta,
IporpaMM CHelMaIuTeTa, IporpaMm Maructparypsl. [Ipunoskenue k npukasy ot 26 uronsa 2016
r. Ne 02-417.

6.4. HopmaTuBHBIE ITPaBOBBIE TOKYMEHTHI.

1. ®enepanbublif 3akoH oT 29.12.2012 N 273-D3 (pex. ot 13.07.2015) "O6 oOpa3oBaHuu B
Poccutickoit ®enepanuun” (¢ U3M. U J01L.).

2.  depepanbHbIN roCy/1apCTBEHHBIN o0pa3oBaTeNbHBIN CTaHAapT BBICILIETO
npodeccuoHanbHOr0  00pa3oBaHus MO  HampaBieHuto mnoarotoBku 38.03.05 busnec-
uHpopmatuka  (kBaiu¢puKanus  (CTemeHb)  «OakamaBp»),  YTBEPXKICHHBIM  MpHUKa30M
MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit denepanun ot «11» aBrycra 2016 r. Ne
1002.

3. HopwmaruBHO-MeToaMuecKue NOKyMeHTbl MuHoOpHayku Poccum.

4.  VYcraB ®denepalbHOr0 TOCYAAPCTBEHHOTO OIOKETHOTO OOPa30BATENBHOTO YUPEKICHUS
BbICIIEro npodeccuoHanbHOro odpasoBanust «Poccuiickas akajemMusi HApOJHOTO XO3SIMCTBA U
rocynapcTBeHHOH ciyxObl ipu [Ipesunente POy.

6.5. UnTepHeT-pecypchl, CIPaBOYHBIE CUCTEMBI.
1.  Caiit kommanuu AnyLogic. (http://www.anylogic.ru).
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http://www.biblioclub.ru/90384_Metodologiya_nauchnogo_tvorchestva_Uchebnoe_posobie.html
http://www.anylogic.ru/

2. Cair HAIIMOHAILHOTO oOrrecTBa UMHUTAIMOHHOTO MOJICITUPOBAHUSI.
(http://simulation.su/ru.html).

3. AnnualReviews [Dnextponnsiii pecypce]. — URL: http://arjournals.annualreviews.org/.

4.  EbscoHost [Dnektponnsiit pecypc]. — URL: http://www.ebscohost.com/.

5. e-Library.ru [Dnektponusiii pecypc]: Haywunas osmektponnas Oubmmoreka. — URL:
http://elibrary.ru/.

6. Hayunas snexrtponHas OuOnmoreka «KubepJlennmnka» [DnekTponHbiii pecypc]. — URL:
http://cyberleninka.ru//

7. ProQuest [Dnektponnsiii pecype]. — URL: http://search.proquest.com/index.

8.  http://www.hr-training.net

9.  http://www.lseptember.ru

10. http://www.tolerance.ru

11. CrnoBapu u SHOMKIONEIUN Ha AkaneMuke [DaekTpoHHbIA pecype| // Axkamemuk. — URL:
http://dic.academic.ru.

12. VuuBepcuterckas  Oubnmoreka  online  [OnektponHsii  pecypc]. —  URL:
http://biblioclub.ru/.

13. Koncynerant [Imroc — http://www.consultant.ru/law/hotdocs/t7/

7.  MarepuajabHO-TeXHUYECKOE U MPOrpaMMHoe ol0ecrieyeHue TUCUUIIMHBI (MOYJIsl)
7.1. Onucanue MaTepUaTbHO-TEXHUYECKON 0a3bl, HEOOXOAUMOW MJii OCYILECTBICHHS
00pa3oBaTeNbHOrO MpoIecca MO TUCHUTITHHE (MOJIYIIIO)

Jnst peanu3anuy JaHHOW TUCIMIUIMHBI (MOIYJISl), HEOOXOIUMBI CHEIHATH3HPOBAHHBIC
KOMIIBIOTEPHBIE ayAUTOPUU MJI TMPOBEACHHUS BCEX BUJOB KOHTAKTHOM U CaMOCTOSATEIbHOU
paboTbl. AyIWTOpUM JOJDKHBI OBITH OOOPYIOBAaHBI KOMITBIOTEPAMH B COOTBETCTBHH C
MUHUMAJIbHBIMU TEXHUYECKUMH TpeOoBanusimMu. KommdecTBo pabounmx MecT o00ydaembIx
JOJDKHO OBITh HE MEHee KOJIHMYECTBAa CTYIEHTOB B ydeOHO# rpymme. Ilpm mcmomp3oBanMn
BUPTYaJbHBIX MAIIUH JOJDKEH ObITh €IMHBIM 3alUIIEHHbI CeTeBOM pecypc, Ha KOTOpPOM
o0yyaeMble CMOTYT COXpaHSTh pe3yJNbTaThl cBO€H paboThl. B o0s3aTensHOM TOpsIKEe B
ayJIUTOPUU JOJHKHA MPUCYTCTBOBATH MPOEKIIMOHHAS amnmapaTypa, o0ecreunBarolas Kak rmokas
Npe3CHTAlMd 10 TeMe 3aHATHH, TaK W JEMOHCTpAIMIO paldOTHI TpernojaBaTels B cpele
pa3paboTKu B peasbHOM pexkume BpemeHu. OOopyloBaHHE Kiacca JOJDKHO OO0ecreyuBaTh
BBIXOJI MTPETIOIaBaTeINsl U 00y4aeMbIX B TJI00AIBHYIO0 ceTh IHTEpHET TS BHIMOIHEHUS y4eOHBIX
3aHaTuil. K o0s3arenbHOMY MporpaMMHOMY OO€CHEUeHHI0 JUIsl MOAJIEPKKU 00pa30BaTeIbHOTO
nporiecca Heodoxoaumo otHectu: MS Excel.

7.2. NHpopMallMOHHBIE TEXHOJOTMH, HUCHOJb3yeMble MPH OCYLIECTBICHUHM 0Opa30BATEIbHOTO
rpoiiecca 1o JUCIUIUIMHE (MOIYJIIO)

[Tpu ocymiecTBieHMH 00pa30BaTENbHOIO Ipoliecca MNPUMEHSIOTCS HHPOPMALMOHHBIE
TEXHOJIOTUH, HEOOXOIUMBIE UIS TIOJTOTOBKH TPE3EHTAIIMOHHBIX MAaTEepPHajOB M MaTepHAIIOB K
3aHATUAM (KOMITBIOTEPHI C IPOTPAaMMHBIM 0O€CIIedeHreM ISl CO3AaHus U MOKa3a Mpe3eHTaIHiH,
¢ nmoctyrnoM B ceTh «MHTepHET», MOMCKOBBIE CHUCTEMBI W CIIPaBOYHBIC, MPO(ECCHOHATBHBIE
pecypcsl B cet «MHTEpHET).

ConepxaHne TUCIUILTAHBI pa3MeIIeHo Ha caiiTe HH()OpMaIIMOHHO-KOMMYHHUKAITHOHHOK
cetu UHTepHeT: ranepa.ru/.

7.3. HeoOxoaumoe mporpaMmMHOe o0ecriedeHue

Jlnist MOATOTOBKM MpPEe3eHTallMi U UX JeMOHCTpaluu HeoOXoaumMa rporpamma Impress u3
cBoOoaHOrO nakera opucHeix npunoxkenuit OpenOffice (wim MHON aHaIOr ¢ KOMMEpPUYECKOH
WA CBOOOTHOM JIMIIEH3UEH ).

JUis KOHTakTHOM M CaMOCTOATEIbHOM pabOThl HMCIONB3YIOTCS MYJIbTUMEIUIHBIE
KOMIUIEKCBI, JIEKTPOHHBIE YU€OHUKH M y4deOHbIe MOCOOUS, aJaiTUPOBAHHBIE K OTPAHUYCHUSM
3M0poBbsl  oOywaromuxcs. Mubopmarmonasie cpencTBa OOydeHHs: JJICKTPOHHBIE YYEOHUKH,
yueOHble (QHUIBMBI MO0 TEMaTHKE AMCUUIUIMHBI, NPE3CHTAllMM, WHTCPaKTHUBHBbIC y4deOHbIE WU
HarJsIHbIe nocobus, TEXHUYECKHE CpencTBa pEIbIBICHUS uHbopMaIuu
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(MHOTOYHKIIMOHATBHBIM MYJITUMEIUNWHBI KOMIUIEKC) M KOHTPOJS 3HAaHWK (TECTOBBIC
CHUCTEMBI).
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