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

COOTHECEHHBIX C IUIAHUPYEeMBIMH Pe3Y/JIbTATAMHI 0CBOEHHS IIPOrPaMMBbI
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 METOJIBI METO/Ibl €CTECTBEHHOHAYYHBIX
€CTECTBCHHOHAYYHBIX JUCHUIUIAH B TPO(HECCHOHATBHON
JIUCLHUIIINH B JEATEIBHOCTH ISl TEOPETUUECKOTO U
npodeccHoHaNbHON IKCIIEPUMEHTAILHOTO UCCIIC0BAHMUS

JOCATCIIBHOCTH IJIsA
TEOPETUIECKOTO N
SKCIIEPUMEHTAIIBHOTO
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 CaMOCTOSITEITHBHOMY
UCIIONB30BaHUI0  KOMIBIOTEpa  Kak
CpencTBa ynpaBleHU HHPOpMauei

Menenxep npoaykToB B 001acT mHGOPMaMOHHBIX TexHoaorui. [Ipukaz Muntpyna
Poccun ot 20.11.2014 N 9151 (3apeructpupoBano B Muntocte Poccun 18.12.2014 N 35273)
B pe3ynbrate 0cBOSHUS AUCHUIUIMHBI Y CTYJIEHTOB JOJIKHBI OBITH CHOPMUPOBAHBI:

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,
[ICHOBOI MOJIMTUKH U CTPATET NN
[pa3sBUTHSI CEpUH IPOJYKTOB
(C/02.6)
3aKII0YeHNEe TAPTHEPCKUX
COTJIAIIEHUN U pa3BUTHE
oTHOIIeHHH ¢ mapTHepamu (C/01.3)
YpaBieHne 010 )keToM Cepuu
npoaykToB (C/01.4)
YpaBneHue rpynnoit MeHeKepoB
npoaykroB (C/01.5)
[TponBmxenne npoaykros(C/016)
3aKa3 ¥ KOHTPOJIb BBITOJTHEHHS
[POrpaMMBbI IPOEKTOB TI0
CO3/TaHUIO, PA3BUTHIO, BHIBOAY Ha
[PHIHOK ¥ TIPOJIaykaM MPOJYKTOB
cepun (C/01.7)
YripaBiieHHe MaTeHTaMH Ha
TEXHOJIOTHH, CO3/IaBacMbIC B

amkax npoaykroB (C/01.8)

OIIK-3.4

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

Ha ypOBHE YMEHUI :

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

- yMETh IPUMEHATh CUCTEMHBIN MOAXOM K aHAIIU3y U
CHUHTE3Y CIOXHBIX CHCTEM

- YMETh CTPOUTH MaTEMaTHUECKHE MO OOBEKTOB

pohecCHOHAIBHON eI TeTbHOCTH

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

Ha YPOBHE HABBIKOB: BJIAJACCT HABbIKaAMH: PCHICHUA 3adaq
}IHCerTHOﬁ MaTEMaTUuKH. JUIA TCOPETUICCKOTO u
OKCIICPUMEHTAJIBHOT'O UCCIIEAOBAHUA




OT®/T® Kon Jrama Pe3yabTaThl 00yueHust

OCBOCHHUSA

(mpu Hann4uuMM Npodcerangapra) T —

Pa3zpaboTka npeyIosKeHui 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 ceMmecTpe B
COOTBETCTBUU C Yy4eOHBIM IIaHOM. KoJIM4YecTBO akaJeMHYECKHUX 4YacoB, BBIIEICHHBIX Ha
KOHTakTHyI0 paboty c¢ mnpenogaBareieM - 80 uacoB, Ha CaMOCTOSATENbHYIO paboTy
oOydaromuxcs - 28 yacoB; (hopMa MPOMEKYTOUHOHN aTTECTAIIMH — IK3aMEH.

Jnsg u3ydeHHs JAHHOM JUCHMIUIMHBI HEOOXOAMMBI 3HAHUS, YMEHHS U HaBBIKH,
dbopmMupyeMble TPEAIIeCTBYIONMMU AUCHUIUTMHAME: «Marematudeckuil aHanmzy, <«JIuHeiHas
anreOpa U aHATUTHYECKas TeoMeTpus», «luddepeHnransabie U pa3HOCTHBIE YPaBHEHUS.
HaumenoBanust mocneayromux y4eOHbIX JUCHUIUIAH: «Teopus BEposSTHOCTEH U MaTeMaTUyecKas
CTaTUCTUKa», «AHaIW3 JaHHBIX», «OO0mas Tteopus cucrem», «lccienoBanue onepanuii,
«Jloructukay, «CTparerndecKuii MEHEKMEHT).

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

O0beM TUCHUILIHHBI, Yac.
®opma
KonTakTHas pa6ora TEKYLIEero
Ne n/n HanmenoBanue Tem 00y4arommxcs ¢ KOHTPOJIsI
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 | AMropuTMBI 24 4 2 12 6 KP-1
Tema5 | Teopwus rpados 22 4 12 6 KP-2
[TpomexyTouHast aTTecTanus 36 - - DK3aMeH
Bcero nmo gucumMninHe 144 20 4 56 28
*

— npu NpuMeHeHuu JJ1eKMPOHHO20 00yUeHUs, OUCMAHYUOHHBIX 00pPA308amMeNbHbIX
MEXHONI02ULl 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.

Coaep:xaHue THCHMILINHBI (MOIYJIs1)




TemMa 1. MHOXeCTBa, CIOCOOBI 3a/laHUsl MHOXXECTB. OCHOBHBIC TMOHSTHS TEOPUU MHOMKECTB.
00bEeIMHEHHUE, MIepeceuyeHNe, Pa3HOCTb, JOMOJHEHUE. aaredpa MHOKECTB. OCHOBHBIE TOXJIECTBA
(3aKOHBI) anreOpPsl MHOXKECTB. MApPaJI0KC paccena

TeMa 2. MOIIHOCTh MHOYKECTBA. YIOPSAA0UEHHBIE MHOXKECTBA. KOPTEXK. JEKApTOBO MPOU3BEACHHE.
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. CUETHBIC M HECUCTHBIE 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 JTIOTUKH, PABHOCHIIbHBIE ITPe0Opa3oBaHus GopMyl.

temMa 6. (yHKIMU anreOphl JIOTUKU. (hopMysa JIOTHMKH BbBICKAa3bIBAaHMWA JJISI TPEICTABICHHS
MPOU3BOJIBHON (PYHKIIMU anreOphl JOTHKHU. 3aKOH JBOMCTBEHHOCTHU. MOJHOTA CUCTEMBI OyJEBBIX
GyHKIMI.

TemMa 7. JAW3BIOHKTHBHAas HopMmalbHas ¢opma (aHG) W COBEpILICHHAs IU3BIOHKTHUBHAsS
HOpMaibHAst ¢opma (caHG). KOHBIOHKTHBHAs HOpManbHas Qopma (kH(]) u coBepuieHHas
KOHBIOHKTHBHAs HOpMasibHas opma (CKH(]). mpobiieMa pa3peimMOCTH B alredpe JIOTHKU. TeMa
8. OyneBbl QyHKIIMHA. MUHUMH3ANWs OyleBbIX (PyHKIMIA B Kiacce JH.

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. KoMOMHaATOpHUKa.

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

Tema 11. OGMHOM HBIOTOHA. CBOMCTBA COUYETAHUU. TPEYrOJIbLHHUK MAcKajs. TeopemMa BaHACPMOH/A.
pa30HeHrs MHOXKECTBA.3a/1a4M O pacipeieieHIH IPEIMETOB.

pasnen 4. airOpuTMBI.

Tema 11. MOHATHE anropuTMa. paspeliuMble M MEepeYuCIMMble 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

TeMa 13. rpadpl M CETH. OCHOBHBIE IOHSATHS U OIpPEAEICHHS. OPUEHTHUPOBAHHBIE Ipadsbl.
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 noricka MapiipyToB (myreid) B rpade (oprpade). paccrosinue B rpade, nuamerp,
panuyc 1 HeHTp rpada. crennanbHble MyTH. Harpy>KeHHbIE rpadBbl.

Tema 15. 1enu, nepeBbsS W IUKIBI (MIEPOBBI, TAMUIBTOHOBBI). OCTOBHOE JIEPEBO CBSI3HOTO
rpada. MUHMMaJbHbIE OCTOBHBIE 1€PEBbsI HATPY)KEHHBIX IrpagoB.

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

4, Martepuanibl TeKyliero KOHTpoJsi yCreBaeMoCTH 00y4aromuxcs U GoH1 OleHOYHbIX
CpPeACTB MPOMEKYTOYHOM aTTeCTAlMHU 10 JUCHUIIMHE (MOIYJIIO)
4.1. ®opMBI M METOJIBI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOMEKYTOYHON aTTECTAIINH.
4.1.1. B xonme peanu3auuu JUCHUIUIMHBI...MCHOJIb3YIOTCS CIEIYIOIIME METOAbl TEKYLIEro
KOHTPOJIS YCTIEBAEMOCTH 00YyJarOITUXCS:

- IpU MPOBEICHUN 3aHATUH JICKIIMOHHOTO TUIMA: Oecena (Iuaior) ¢ 00ydaromuMucs,

- TIpY MPOBEJICHUN 3aHATUH CEMHHAPCKOTO THIIA: TECT, KOHTPOJIbHAs paboTa



Tema (paznen) MeTo/pl TEKYLIEro KOHTPOJIS yCIEBaEMOCTH

Tema 1 Omnpoc

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 KOHTPOJIs. BrinoaHeHue Bcex 3ajaHui siBisieTcs 00s3aTelbHbIM
JUIsl BCEX CTYJCHTOB.

TeMbl KOHTPOJILHBIX PadoT:
TEOpHsT MHOKECTB
KOMOWHATOpHKA
MaTeMaTHYECKasl JIOTHKA,

Cnucox BOIIPOCOB IJIAl MOATOTOBKHU K 3K3aMECHY:
Teopuﬂ MHOXKECTB.

MHoxecTBa, CrocoOsl 3amaHuss MHOXECTB. OCHOBHBIE TIOHSTHUS TEOPUM MHOMKECTB.
O06bennHeHne, nepecedeHue, pasHoCThb, TOTOTHEHHUE.

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

Koprex. JlekapToBo mpoun3BeeHNE.

CooTBeTcTBUsI, OTHOLIEHUS U (YHKIUU. BUHApHBIE OTHOIICHMS, CIOCOOBI MX 3aJaHus U
CBOIICTBA.

CrnenunanbHble OMHapHBbIE OTHOIIEHUS Anredpa OTHOIIEHUH. n — apHOe OTHomeHue. M3o-
Mop@u3M.[IpuHun cpaBHeHUs 0€CKOHEYHBIX MHOXeCTB. CUeTHblE U HECUETHbIE MHOXKECTBA.
KoHTnHyy™M —Trunoresa.

Maremaruyeckas JIOTHKa.

DIeMeHTh MaTeMaTHYeCcKol Joruku. IloHsThe BeIcka3biBaHud. Jlormueckue orncpanv Hal
BBICKA3bIBAHHUAMU — OTPHULIAHUE, KOHBIOHKI WA, TU3BbIOHKIUA, UMILTUKAIWA, DKBUBAJICHIWA.

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

@opMyna JIOTMKM BBICKa3bIBAaHUW 71 TMPEACTAaBICHUS MNPOU3BOJIBHON (YHKIMHU anreopsl
JIOTHKHU.

3akoH aBoiicTBeHHOCTH. [ToHOTa cucTeMbl OyneBbIX (yHKITHMA.



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

KonbpronktuBHass HopmanbHas ¢opma (KH®D) u coBepiieHHas KOHBIOHKTHBHAS HOpMalbHas
dopma (CKHD).

[Ipobaema pa3pemiuMoCTH B anredpe JOTHKH.

Munumu3anus 0yneBbix Gpynkuuii B kinacce JJHO.

Jloruka npeaukartoB. [loHsATHE TpeAUKaTa U JIOTMYECKUE OTIEPAIH HAJ| PEAUKATaMU.
KBaHTOpBI 11 KBAHTOPHBIE OTIEPAIIH.

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

KomMOunaropuka

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

bunom Herotona. CBoiicTBa coueranuii. TpeyronpHuk Ilackans.

Teopema Bannepmonia. Pazbuenust MHOXXecTBa. 3a/1auM O paclpeieeHUH IPEeIMETOB.
Teopus anropuTmos.

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

PaBpeI_HI/IMLIC H IICPCUUCIUMbBIC MHOKCCTBA. Brerauciaumele (i)YHKI_II/II/I

Andasut, cinoBo, a3bIK. [lopoxkaaromue rpammaruku. Kiaccupukanus rpaMMaTHK U SI3bIKOB.
Onepanuu Haj SI3bIKAMU, PETYJISIPHBIE SI3BIKHU.

AnroputrMudeckas pa3periuMoCTb U MePeUnCIUMOCTb.
Teopus rpados.

['padsr u cetn. OcHOBHBIE MOHATHUS U onpeneneHus. OpueHTHupoBaHHbIe Tpadbl. M3oMopduzm
U TOMEOMOpPU3M.

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

OO0nenunenue, nepeceyeHue rpadoB. CBI3ZHOCTh, MATPHUIILI CBA3HOCTH.

3agaun moucka mapmpyTtoB (myrei) B rpade (oprpade). Paccrossnue B rpade, amamertp,
paauyc u 1eHtp rpada. CrennanbHble TyTH.

HarpyxeHnHnsie rpagpl. AITOPUTM pEILIEHUs 3a/1a4u O IMYTSAX BO B3BEIICHHBIX oprpadax.
[lenu, aepeBbs U HUKIBI (DitsiepoBbl, ['aMUIBTOHOBBI).
OcToBHOE 1epeBO CBA3HOrO rpada. MuUHMMAaIbHBIE OCTOBHBIE J€PEBbS HATPYKEHHBIX 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};

c) {x:xeNux<5}n {x:xeNn (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(Auﬁ)quZ’

5) Pemuth cucteMy ypaBHEHHI

AN X =B,

a){Auxzc,

rae A, B, C — nannbie MHOXecTBau B < 4 < C.
A\X =B,

6>{X\A=c,

rae A, B, C — nanabie MHOXeCTBAaU B C A , ANC = .
A\X =B,

”{XUAza

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

6. YCTaHOBUTH OHEKINIO MEX Ty oTpe3koM [0, 1] u oTpeskom [a, B].

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

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

SIBJISIFOTCS OMEKTHBHBIM OTOOPaKEHUEM.

9. IlocTpouTh GUEKLINIO MEKIY OKPYKHOCTBIO €IMHUYHOTO paguyca u orpeskom [0, 1].

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

palMoHaNbHbIE YKCIIa U KOOPAUHATHI LIEHTPA KOTOPBIX - pallMOHAJIbHBIE YUCIA, €CTh CUETHOE

MHOKECTBO.

11. KakoBa MOIIHOCTP MHOKECTBa BCEX TPEYTrOJILHUKOB Ha IUIOCKOCTH, BEPIIMHBI KOTOPBIX

MMEIOT palliOHaIbHbIE KOOPAMHATHI?

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

B YHCJIMTEIIC ¥ 3HAaMeHaTese?

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

BOKpYT IIEHTpa Ha HEKOTOPBIM Yroia ¢ Tak, 4ToObl MHOXeCTBO Eg, momyumBmieecs u3 E B

pe3ynbTaTe MOBOPOTA, HE MEPECEKATIOCH

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

15. Jokasate paseactBa AU (AN B)=AN (AUB) = A.

16. Jlokazath paBeHcTBa: a) CCA = A;

17.0mpenemuts  mHOectBAa A U B, A N B, AB, BWA, A A B, ecm:
a) A = {x 0 < x < 2}y 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 MCIKAY BCECMU IIPAMBIMU HA IJIOCKOCTH
H BCEMH TOYKaMU KOOpHHHaTHOﬁ ocu OX.

Tema 2.

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

aA) XVY S XAY;  0)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
C» u R o3Havaer: «umcio a aenurtcs Ha mpousBeaeHue uucen b u c». Chopmynuposarb
IPEJI0KEHUS, 3alICAHHbIE B BUIE (POPMYII

a) PAQ; 0) PAQ=R,;

ayPAQ; 6 PVvQ=R

4. Ilyctb R u D 03HauatoT COOTBETCTBEHHO BBICKA3bIBAHMSI: «JIaHHBIM YETHIPEXYTOJbHUK €CTh
poMO» M «IMaroHaJdM 4YeThIPEXYroJbHUKA B3aUMHO IEPHEHIUKYISAPHBI». 3anucaTb B
CHUMBOJHMYECKONH (OpME CIEeNyIOIUe BBHICKA3BIBAHUS W OIPEICNINTh, €CIA BO3MOXHO, HX
3HAYECHUE!

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

6) HeBepHo, uTO eciu AMaroHanu 4eThIpeXyrojibHUKA B3aUMHO NEPIEHIUKYISIPHBL, TO JaHHBIN
YEThIPEXYTOJIbHUK €CTh pOMO.

a) UeTbIpexyroJbHUK HE POMO, UJIM TMAarOHAIM YEThIPEXYTOJIbHUKA B3aUMHO

NEPIEHIUKYIISPHBI.

2. Hamockoctu OXY sanan npemukar P(X,Y), MHOXeCTBOM 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).
MmuosxectBa uctunnoctu npenukaros P (X, Y), P, (X, Y) onpenenstorest MHokecTBaMu Touek
A(a,a,)={a,<x<a,} u B(b,b,) ={b, <y <b,} coorsercreenno na mnockoctu OXy,
e &,,b,, K =1,2 — neficteurensubie uncna.

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

001acTh, TpaHUIAa KOTOPOH COCTOUT M3 MPSIMBIX OTPE3KOB, COCTMHSFOIINX TIOCIEI0BATEIBHO
touku ¢ koopauHatamu (0, 0), (3, 0), (3,2), (2,2), (2,1), (0,1), (0,0).

Mmuoxecrsa ucruanoctu npenukaros P (X, Y), P, (X, Y) onpenenstorcs MuoxkecTBamu TOYEK
A(a,a,)={a,<x<a,} u B(b,b,) ={b, <y <b,} coorsercrrenno na mnockoctu OXy,
rae 8,0, K =1,2 — neiicteurensupie uncna.

Vcrionb3ys orudeckue oneparuu, 3anucatsh gpopmyity npeaukata P(X,Y).

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

Onpenenuth 3HaU€HUE UCTUHHOCTH CJIEAYIOIIMX BbICKa3bIBAaHUI U 1aTh IPUMED UX
coJlepKaTeIbHON UHTEePIIPETALIUU.

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 aBTO0yca — TypUCTBHI.

0) B nannoii rpynmne Het ciymarenei crapue 30 sier.

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 30510T0, uTO OJECTUT (MCMOIB30BaTh KBAHTOP CYIIECTBOBAHMS).

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 MEePIEeHANKYISPHB). 3aucaTh B CAMBOINYECKOUH popme
CJIEIYIOIINE BbICKA3bIBAHUS

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

0) JIroOo¥ 4eThIpEeXyroJbHUK — HE POMO, HIIM €0 IUaroHajll B3auMHO MEePIEeHIUKYISIPHBI.
HesepHo, uTo eciiu AaroHany 4eThIpeXyroibHUKA B3aUMHO NEPIEHANKYISPHBI, TO 3TOT
YEThIPEXYTOJIbHUK €CTh pOMO.

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

MHOXecTBe Z Beex meisix ucen i Ha Maoxkecte No = N (U {0} memsix HeoTpunarensmpix

grces. KakoBa coeprkaTesbHas HHTEPIPETAIUS CIASIYIOMUX GOpMYJI U Ha KAKOM MHOYKECTBE
(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 ouepeu. CKOIBKUMH CIOCOOAMH MOKHO PAaCIIOIOKUTh
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 HEYETHBIE LIU(PPHI U MOTYT MIOBTOPSTHCS;

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

3. B knacce uzyuaercs 10 npeameroB. CKOJBKUME CIIOCOOAMU MOXHO COCTaBHUTh PAaCIUCaHNe
Ha TMOHEENIbHUK, €CJIM B TOHEIEIbHUK JO0KHO OBITh 6 YPOKOB U BCE pa3HbIe?

4. Ha oziHO# npsIMOi1 B34TO M TOYEK, HA NAapaJIJIEIbHON el MpsiMoi n ToueK. CKOJIBKO
TPEYroJIbHUKOB C BEPUIMHAMHM B 3TUX TOUYKaX MOKHO MOITY4YUThH?
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5. CKOJIBKO €CTh TSTU3HAYHBIX YHCEN, KOTOPbIC YUTAIOTCS OJMHAKOBO CIIPaBa HAJICBO U CJIeBa
Halpaso, Hanpumep, 67876.

6. CKOJIBKO Pa3HBIX jenuTeneii (BKIrodas 1 1 camo umcio) umeer 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 xomHare n mamnouek. CKOJBKO pa3HbIX CIIOCOOOB OCBELIEHUS] KOMHATBI, ITPH 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. CxonbKO UMEETCs YeThIPEX3HAYHBIX YHCEIN, Y KOTOPBIX Kax/as cleayrouas nuppa MEeHbIIE
NpeabIAYIIEH?

11. Umerotest p 6enbIx U q YepHbIX MapoB. CKOJIBKUMHU CITOCOOAMU UX MOKHO BBUIOXKHUTH B PS/I,
4TOOBI HUKAKKE 2 YEPHBIX IIapa He Jexanu psuom (q < p + 1)?

12. imeetcs p pa3HbIX KHHUT B KPaCHBIX MEpEIUieTax U ( pa3HbIX KHUT B CHHUX Meperuierax ([ <
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
CTOSLTU PSAJIOM B MOPSIIKE BO3pacTaHus ?

14. Ha cobpanuu 10JDKHBI BEICTYNUTE 4 noknaquuka: 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} rpymme ObUIO M MPEeIMEeTOB, B IPYIOM - n, B TPEThEH - S IPEAMETOB.

CKOJIBKO 1I€JIbIX HEOTPHUILATEIbHBIX PELUICHUN HMEET 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) CTpOKH MOTYT MOBTOPSATHCS;

2) CTpOKHY MOMAPHO Pa3INYHBI

Tema 5.

1.[lokaxkute, 4TO BEpIIMHBI rpada MOXKHO MPABUIBHO MOKPACUTh B JBa IBETA TOTJA U TOJIBKO
TOoraa, Koraga B HEM HET IIUKIIOB HEeYETHOU JJINHBI. Takue rpa(bbl HAa3bIBAKOTCA ABYAOJbHBIMU.
2.B rpade ecTb HUKI HEYETHOUW AMWHBI. J[OKaXXUTe, YTO B HEM €CTh HECAMOIEPECEKAIOIIHIACS
IIHKII HEYeTHOHI JJINHBI.

3.B rpade mexnay mroObIMH ABYMSI BEpIIMHAMH CYIIECTBYET HECAMOIEPECEKAIOIIUICS MyTh
YeTHOW JnuHbL. JlokaxkuTe, dYTO MEXAy JOOBIMH JBYMS BEpIIMHAMH CYIIECTBYET
HECaMOIePECEKAIOIINICS MyTh HEYETHON JITUHBI.

4.B rpade ecTb HecamoIepeCceKaroIUICs IIUKII, IPOXOAAIINNA depe3 pedpa a u b, a TakkKe ecTh
HECaMOIIepPeCeKAIONIMICS UK, TPOXOAsAmui depe3 pebpa b u c. JlokaxuTe, 4TO €CTh
HECaMOTIEPECEKAIOIIUICS IIUKJI, MPOXOIANINN Yepe3 pedpa a u .

5.B rpymnme u3 HECKOIbKUX YENIOBEK HEKOTOPBIE JIFOU 3HAKOMBI JIPYT C IPYTOM, a HEKOTOPHIE -
HCT. Ka>1<)11)1171 BCUCD OJWH U3 HUX YCTPAMBACT YKHH IJId BCEX CBOUX 3HAKOMBIX U 3HAKOMHUT HX
apyr ¢ apyrom. Ilocne TOro, Kak KakIblii YEIOBEK YCTPOMI XOTs ObI 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.

DiinIepoBsI 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 Ipade CyIEecTBYeT SHIepoB MyTh?

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

7.B HEexoTOpoM O0IIecTBE JIFOOBIE JBA 3HAKOMBIX HE MMEIOT OONIMX 3HAKOMBIX, a JIOOBIC JBa
HE3HAKOMBIX MMEIOT POBHO ABYX OOIIMX 3HAaKOMbIX. JlOKakuTe, 4TO B 3TOM OOIIECTBE BCE
UMEIOT OJIMHAKOBOE YHCIIO 3HAKOMBIX.

8.lan rpad, crerneHp 000 BEpIIMHBI KOTOporo He MeHblne k, rme k > 2. Jlokaxkure, 4TO B
3TOM Tpade HaiiAeTCss MPOCTOM UK JUTMHBI He MEHbIIeH, yeM k + 1.

9.Bce pebpa cBs3Horo rpada packpamieHsl B 2 1seta. M3 Kaxk10il BepIIMHBI BBIXOJIUT MOPOBHY
pebep oboux nBeToB. JlokaxuTe, 9TO U3 JIFOOOH BEPUIMHEI 10 JIIOOOH APYroi MOKHO J10OpaThCs,
KaXKIBIA pa3 MEHsIs LIBET pedpa.

10./Inametp cBs3HOTO rpada — HanboIbIIee U3 PACCTOSHUI MEX Ty ero BepmuHaMu. [1ycts B
cBs3HOM Tpade auamerpa d MuUHUMaNbHas JuinHa 1ukia 2 d+ 1. JlokaxuTte, 4To CTETeHN BCeX
BEPIIIVH PABHBIL.

11./an aBycBsi3HBIHM rpad, T.€. CBA3HBIN Ipad, KOTOPHIN IpU yaaIeHUH J00r0 CBOEro pedpa
ocTaeTcs CBA3HBIM. J[BO€ HTPOKOB IO OYEpeIn CTAaBAT CTPENIKH Ha pedpax. [IpourpeiBaer Urpok,
MOCJie X0a KOTOPOTo OT KaKOK-TO BEPILMHBI HEJIb3s J00paThes 0 KaKOW-HUOYAb IPYTOid,
JIBUTAsICh TOJIBKO BIOJIb CTPEJIOK U 10 pedpam Oe3 cTpenok. JlokaxuTe, 4To Ipy MpaBUIIbHOM
urpe o0oMX CONEPHUKOB MApPTHUS 3aKOHYUTCS BHUYBIO.

12.IToctpotite Tpad orHomeHus "x+y <7" Ha MHOkecTBe M={1,2,3,4,5,6}.

Ornpenenure ero CBONCTBA.

Ikaja oueHMBaHMS TEKYIIEr0 KOHTPOJIA.

10-6anphast | TpaaniuoHHas MIKaja «3auteHo»/ «He Onpenenenue
IIKaja 324TEHO
10 OT1nuuHO 3auTeHo [MonHble, TryOOKUE W CHCTEMATHYECKUE 3HAHUA,

3HAKOMCTBO C JOIOJIHUTEIBHOM JINTEPATYPOH,
HOJIHBII W IPaBUIbHBIA OTBET, TBOPYECKUI
MOJXOA B TOHMMAaHUH M H3JIOKEHHH Y4eOHOTO
Marepuaia, IOJIHOE BbIIIOJHEHUE MEPOINPUATHI
TEKYILEro KOHTPOJIS.

9 OTan4HO 3a4yTeHo [TonHbie, rIy0OKHEe W CHCTEMaTHYEeCKHe 3HAHUS,
IOJIHBII WM NPAaBWIBHBI  OTBET,  IIOJIHOE
BBIITOJTHEHHE MEPOTIPUSITUN TEKYIIET0 KOHTPOJIS.

8 OTau4HO 3a4yTeHo [lomHEBIE M cHCTEMATHYECKHE 3HaHUs, OTCYTCTBUE
CYIIECTBEHHBIX HETOYHOCTEH B OTBETEC, IIOJIHOC
BBIIIOJIHCHHUC MCpOHpI/IHTHﬁ TECKYIIETO KOHTPOJIA.

7 Xopouio 3auTeHo JlocTaTo4HO MOJIHBIE U CUCTEMATUYECKUE 3HAHMUS,
OTCYTCTBUE CYILIECTBEHHBIX HETOYHOCTEHl B
OTBETE, UMEIOTCA IIOIPELIHOCTY IIPH BBIIIOJHEHUU
MEPOIIPUATUH TEKYILETO KOHTPOJISL.
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10-6anpHast | TpaauuoHHas MIKana «3aureno»/ «He Ornpenenenue
IKajia 3a4TEHON»

6 Xoporrio 3aureHo JIOCTaTO4HO MOJHBIC U CHCTEMAaTHYSCKUE 3HAHUS,
OTCYTCTBHE CYLIECTBCHHBIX HETOYHOCTEH B
OTBETEe, MIMEIOTCS OTPELIHOCTH MPH BHIMOIHEHUH
MEPOIPUATHI TEKYIIEr0 KOHTPOJIS.

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

4 VY 10BNETBOPUTETHHO 3auTeHo 3HaHWE OCHOBHOTO YYeOHOTO MaTepuaila B
MHHAMaJIbHOM 00BEME, HEOOXOIUMOM Ul
JanpHeimeidt y4eOpl m  paboTBl, HMEIOTCSA
HOTPEIIHOCTH TIPH BBITOJHECHUH MEPOIPUATHIA
MPOMEXXYTOYHOTO KOHTPOJISI M IIPH OTBETE.

3 HeyHOBﬂeTBOpI/ITeHLHO He 3aureno HmeroTcs CYHICCTBCHHBIC TIOTPCIIHOCTHU  IIPpH
BBITIIOJTHCHUH MepOHpI/ISITI/Iﬁ TEKYLICTO0 KOHTPOJIA,
JAONYHICHBI CYHICCTBCHHBIC OIIIHOKHU Ipu OTBCTE,
HGO6XOIII/IMa HCKOTOpas AOMOJIHUTCIIbHAsA pa60Ta.

2 HeynoBneTBOpHTEIBEHO He 3auteno Nmerorest poGenbl B 3HAHUAX MO 3HAYUTETBHOM
YacTH  y4eOHOTO  Marepuana,  JOIYIIEHBI
CYIIIECTBEHHBIE OITUOKH MPH OTBETE, HEOOXOIMMa
3HAYMTENIbHAS TOTOJIHUTEIbHAs yueOHas paboTa.

1 HeynosnerBopurenbHo He 3auteno He BbImonHEHBI MpenycCMOTPEHHBIE NPOrpaMMOil
3afaHust, HE OTpPabdOTaHBl NPAKTHIECKUE WIH
nabopaTopHBIE  3aHATHS, HEOOXOANMBI
JIOTIOTHUTENbHBIC 3aHATHS 10 COOTBETCTBYIOIIECH
JUCIUIUINHE.

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

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

4.3.1. JIna KOHTPOJNsS YCBOCHHS MAaHHON AUCHUIIIMHBI y4eOHBIM IJIAHOM MPEayCMOTPEHBI
IK3aMEH (8 COOMEemMcmaul ¢ yueOHbIM NIAHOM), KOTOPBIE TIPOBOJISATCS B YCTHOHM Gopme

Ha »k3ameH BBIHOCSTCS OCHOBHBIE BOIPOCHI, paccMaTpMBaeMble B paMKaX BCEro Kypca.
3amanusi cojJepKaT BOIMPOCH], B KOTOPHIX HEOOXOJWMO HUCIOJL30BaTh TECOPETHYCCKHE 3HAHUS
(cBsI3b ¢ KOMIETEHIMAMM) U TPAKTHUECKOE 3aJaHKE, JEMOHCTPUPYIOIINE CIOCOOHOCTD.
OcHOBOW JUISL OMpeCNiCHUs OICHKM Ha JK3aMEHaX CIY)KUT O0BeM W YPOBEHb YCBOCHUS
CTYJIEHTaMH MaTepuaia, MpeIycCMOTPEHHOTO MPOTrpaMMOil JAHHOTO Kypca M MOJBEACHHS HTOTOB
0 pe3yJbTaTaM BBIIIOJHEHUS 3a/IaHUH TEKYIIETO KOHTPOJIS 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, UCITOJIb3YH Ta6J'II/II_U:I HCTUHHOCTH.

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

2. Ilyctb R 1 D 03HaualoT COOTBETCTBEHHO BBICKA3bIBAHMS: «JaHHbIM YETBIPEXYrOJbHUK €CTh
poMO» ¥ «IMaroHaJy 4YeTHIPEXYTOJIbHUKA B3aUMHO TEPHEHIUKYJSPHBI». 3amnucath B
CHUMBOJIMYECKOH (opMe CIeNylollue BBICKA3bIBAHUS U OIPENENNUTh, €CIM BO3MOXKHO, HX
3HA4YCHUE!

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

0) HeBepHo, 4TO eciu AuaroHadd YeThIPEXYTroJdbHUKA B3aUMHO MEPHEHIUKYISPHBI, TO JTaHHBIN
YETBIPEXYTOJIBHUK €CTh POMO.

DK3aMeHanoOHHbINA OmteT Ne 3

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

2. Jlano muoxectBo M={a, b}. [Ipenukar P(X, y), rne X u y € M, 3aiaun cineayroriei Tadnuiei

X Y P(x, y)
A A 1
A B 1
B A 1
B B 0
OmnpenenuTh 3HaYECHHE HCTUHHOCTH CJIEAYIOIINX BbICKa3biBaHuit a) 3 X P(X, a) o) Vy

P@a,y) .

DK3aMeHaIMOHHbINA OneT No 4

1. NPUHIOUII CPABHEHUS BECKOHEYHBIX MHOXECTB. CYETHBIE
N HECYETHBIE MHOXECTBA. KOHTHHYYM -THIIOTE3A.

2. Ilycte R(X) u D(X) — mpeamkaTbl, OIpe/ACICHHbIE HAa MHOXECTBE YETHIPEXYTrOJbHHUKOB,
O3HAYAIOIIME  COOTBETCTBEHHO: «JIaHHBIM YETBIPEXYTOJIBHUK X €CTh pOMO» M «AuaroHaiu
YeThIPEXyroJbHUKA X B3aUMHO MEPIEHAMKYIApHBI». 3amnucaTb B CHMBOJIMYECKOH (opme
CJIETyIOIINE BbICKA3bIBAaHUS

a) Ecnmu 4eThlpexyroqpHUK €cTh poMO, TO JAMAroHajdd 3TOTO YEThIPEXYroJbHUKA B3aWMHO
NEePIEeHIUKYIISPHBL;

0) JIro00it 4eThIpEeXyTroabHUK — HE POMO, UJTH €0 AUaroHa Il B3aUMHO MEePIEeHIUKYIISIPHBI.

DK3aMeHaIMOHHEINA OmteT Ne 5

1. TOHSJTHUE BbBICKA3BIBAHUSA. JIOIT'MYECKHUE OIIEPAIIUU HAJ
BBICKA3BIBAHUAMHU - OTPUIIAHHUE, KOHBIOHKIHUA,
AN BIOHKIOUA, UMIIVIMKAIIUA, DKBUBAJIEHILIU .

2. Hauel mHOXecTBa: X={1, 5}, Y={1, 2, 4}, Z={2, 5}.

Haiitn cnenyronime MHOXKECTBa,
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a)  XxY, 6) XxYNZ,

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

DK3aMeHalnOHHbBINA Omier Ne 6

1. ®opmybl JIOTUKH BBICKa3bIBAHHIA.

2. JloKa3aTh ¢ MOMOLIBIO KpyroB Diinepa crexyromee toxaecrso X [1Y = X

DK3aMeHalMOHHBIA OnieT Ne 7

1.PABHOCHJIBHBIE OPOPMYJIbI AJITEBPBI JJOI'NKH,
PABHOCUJIBHBIE IPEOBPA3OBAHUSA ®OPMY.I.

2.Jlokxa3aTh C MOMOIIBIO KPYTroB Diijiepa cleayroliee TOKIECTBO XY =X

DK3aMeHanOHHbBIN 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,

NMPOBEPUTL BBIMOJHEHUE CBOWCTB KOMMYTATHUBHOCTH
(IPUMEP A) U JUCTPUBYTUBHOCTH (IIPUMEP 5) OINEPAILIMU
MPSAMOTO MPOU3BEJAEHUS

DK3aMeHaIMOHHBINA OneT Ne 9

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

2.Ha nmiockoctn Oxy 3a/1aH IIpeauKar P(X, y) , MHOKECTBOM MCTHUHHOCTH KOTOPOI'O SIBIIETCS

00J1acTh, FpaHUIla KOTOPOH COCTOUT M3 MPSIMBIX OTPE3KOB, COCTMHSIFOIINX TOCICIOBATEIBHO
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 Muo)ecTBaMu TOUEK
A(a,a,)={a,<x<a,} u B(b,b,) ={b, <y <b,} coorsercreenno na mnockoctu OXy,

e 8,,b,, K =1,2 — neiicteurensubie uncna.
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Vcnosib3ys onepaiyy HaJl MHOKECTBAMH, 3alicaTh (OPMYITy TIOTydEeH s MHOKECTBA
uctuaHocTH npeaukara 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 oTHowmeHuit 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},

DK3aMeHaluOHHbIN Omiier Neo 12
1. Pa3MelreHus U IEPECTAHOBKH.

2. Jlns rpada, mpeacTaBIeHHOTO CIASAYIONICH MaTPHUICH WHIUACHIIHMA, OTIPEACITUTh MATPHUILY
CMEXHOCTH M HapUCOBATh Juarpammy rpada.

0010

o O+ O BB
R O O
= O O O
 r O O

1
0
1
0

DK3aMeHanoHHbIA Omier Ne 13

1. CoueraHus ¢ TOBTOPEHUAMHU U 0€3 MOBTOPEHUN

2. YIIpOCTUTbH BhIpaXKEHUE ANBN (2 M B) M ( AV E’) uCNC

DK3aMeHanoHHbINA omer Ne 14
1. Pa3mernienus 1 mepecTaHOBKU C TIOBTOPEHUSMH

2. Pemnte cucreMy ypaBHEeHMIT

AN X =B,
Au X =C,

DK3aMeHannoHHbIN omiieT Ne 15

1. bunom HeroTona.
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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 COYETAHHUHU. TPEYTOJBbHUK IMMACKAJIA.

2. lns rpada, mpeacTaBIeHHOTO CIEAYIONMIEH MaTPUIICH HHIIUICHITNH, ONIPEISIUTh MATPUILY
CMEXHOCTH M HapHCOBATh Juarpammy rpadga.

1 0010

1
0
1
0

==
O O o

0
0
1
1

o O +—» O

DK3aMeHaMoOHHbINA OneT No 17

1. Teopema Bannepmonna.

2. Ins rpada, mpeacTaBIEHHOTO CIEAYIONIeH MaTPUIEH CMEKHOCTH, ONPEACTUTh MATPUILY
WHIUICHIIUN U HApUCOBATh Tuarpammy rpada:
1100

o O+~ +» O

o O O O
 —k O O

O O - -
o O+, O

DK3aMeHanmoHHbIA onieT No 18

1. TPA®BI. OCHOBHBIE INIOHATUA U ONPEAEJEHHNA. TEOPEMA
KYPATOBCKOTI'O.

2. [loctpouTth OUEKIINIO MEXIY OKPYKHOCTBIO €IMHUYHOTO paaunyca u otpeskom [0, 1].

DK3aMeHannoHHbINA omter Ne 19

1. MYTU W N[UKJBIL. DHUJEPOB IHUKJ. HEOBXOJUMOE H
JOCTATOYHOE YCJOBHUE CYIECTBOBAHMUS DUJIEPOBA I[UKJIA

2. YcraHoBuTh OuekImo Mexay uatepsaiom (0, 1) u uHTEpBaioM (—o0, +00).
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DK3aMeHauOHHbIN OmiieT Ne 20
1 MATPHUYHOE 3AJAHUE TPA®OB, MATPHUIBI CMEXHOCTHU U
NMHIIMIAEHTHOCTM.

2. Jloka3aTh, YTO MHOXECTBO BCEX OKpPYKHOCTEH Ha TIUIOCKOCTH, PaIHyChl KOTOPBIX
palMOHATIbHBIE YKCIAa U KOOPJAMHATHI LIEHTPA KOTOPBIX - PAalMOHAJIbHBIE YUCIIA, €CTh CYETHOE
MHO’KECTBO.

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

2.HpOB€pI/ITB, ABJIICTCA JIA OTHOIICHHUEM 3KBHUBAJICHTHOCTHM HAa MHOXXCCTBC BCCX IIPAMBIX Ha
IIJIOCKOCTH OTHOIICHUEC «KHEIIEPCCECKAOIINUXCS IIPAMBIX)).

DK3aMeHalMOHHbIN OmiteT Ne 22
1. ByceszHbie rpadsl. Pazpesatomiee MHOKeCTBO pebdep rpada. Touka couneHeHHs.
2. CKOJBKO YeTBIPEX3HAYHBIX YHCET MOXKHO cocTaBuTh U3 udp 0, 1,2, 3,4, 5, ecnu:

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

DK3aMeHalMoOHHbIN OmiieT Ne 23

1. /IBycBs3HBIE KOMIIOHEHTHI. X cBOMCTBa

2. Ha ongHoil mpsiMOil B34TO M TOYEK, Ha MNapayiedbHON el mpsiMoid n Touek. CKOJIbKO
TPEYTOJIbHUKOB C BEPIIMHAMH B ATHUX TOYKAX MOXKHO TMOJTYyUUThH?

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 nammnouek (k < n);0) XoTs ObI 0JJHAa TaMIIOYKA.

DK3aMeHamoOHHbBIA onieT Ne 25

1. TomomopdHbie U n3oMopdubie oToOpaxeHus rpados. COOTHOIIEHHE MEX1y BEpIIMHAMH U
pebpamu
B IUTaHApHOM Tpade.

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

DK3aMeHanoOHHbINA OmteT Ne 25

1. Tomomopdubie n uzoMopdHbie oTobpaxenus rpadoB. COOTHOIIEHNE MEXAY BEpIIMHAMU U
pedpamu
B IJITaHApHOM rpade.
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2. CKOJBKO €CTh MATU3HAYHBIX YHCEIl, KOTOPbIE YNTAIOTCS OIMHAKOBO CIpaBa HAJICBO M CIIEBA
Hampaso, Hampumep, 67876.

JTan ocBOeHus Hoka3zarenn Kpurepuii ouenuBanus Ouenka
KOMIIETEHM U OLICHUBAHUS (6asbI)
Kax (c kaxum kauvecmeom)
Ymo denaem 8bINOIHAEMCA Oelicmaue.
obyuarowutics (kakue Coomeemcmayem oyenxe
Oeticmeusi cnocoben «OMAUYHOY 8 WKaNe
BLINOJIHUMD), oyeHnusanus 6 PI1/].

noomeepaicods sman
0CBOEHUS, KOMNEMEHYUU

K -17.3 Hcnons3oBanue MeTonoB | BanumgHocTs ucnois3yemsix [[IpomexyrouHas
HCCIIeI0BaHUH METOJIOB U JIOCTOBEPHOCTH [@TTECTALUS
€CTECTBEHHOHAYUHBIX MOJTy4aeMbIX pe3yJIbTaToB DK3aMEH TECT
JUCLUIUIMH npu
MIPOBEICHUH
TEOPETHUECKUX "
9KCTIEPUMEHTAIBHBIX
HUCCIIEIOBaHUN

OIIK-3.4 Crocoben | MadopmanmnoHHBIE PaspaboTaHHBIi anropuT™M Tect

K CAMOCTOSITETIBHOMY | TIPOAYKTHI (TOKYMEHTHI) pCILICHUS SABISETCS

HCIIOJIB30BaHHIO coJieprKallie arOpUTMbl | ONITUMAJIBHBIM, PE3yIbTaThl

KOMIIbIOTEpA KaK peteHus 6a30BBIX KIACCOB | MPUMEHUMBI JUISl ITOIICPIKKU

cpencTaa 3a7a4 (knaccupukaimy, MIPUHATHS pelICHUH

yIpaBIeHUs perpeccun,

nHpopmanmen KIIaCTepHU3aLuH,

acconyanumn) Ou3Hec-
aHaJIu3a JaHHBIX
opraHuzalui u
NpEANPUATHI

4.4. Meronnueckue MaTepuabl 110 IPOBEAECHUIO IPOMEXKYTOUHOM aTTeCTalluu

DK3aMeH NpPOBOJUTCS B COOTBETCTBUU C TpadMKOM YUeOHOro Ipolecca € y4eToM
MMPOBCACHWSA MOHUTOPHHIA YPOBHA OCBOCHHUSA KOMIICTCHUOWM I10 PE3yJibTaTaM BbIIIOJTHCHUA
CaMOCTOSITENIBHBIX  33/JlaHUil M KOHTPOJbHBIX paboT. OIlleHWBaHUE OCYIIECTBIAETCS B
COOTBETCTBUU CO IIKAJION OLICHUBAHUS.

CryneHtaMm, He BBINOJIHMBIIMM JOMAIlIHUE 33JjaHusd U (MJIM) KOHTPOJIbHBIE pabOThl, 1O
YBAXKUTCIIbHBIM IIPpUYUHAM, NPCAOCTABIIACTCA BO3MOKHOCTD UX BBIITOJHCHUSA U CAAYU.

JUis KOHTpOJIi YCBOEHMS JaHHOM JHCLUUIIIMHBI y4e€OHBIM IJIAHOM MpPEeAyCMOTpPEH
9K3aMEH (8 coomeemcmeuu ¢ y4eOHbIM niaHom), KOTOPBIM MPOBOAUTCS B YCTHOM (opMme.

OK3aMEHallMOHHAsl OLEHKA SBJISETCS WTOTOBOM IO IUCLHUIIMHE W IPOCTABISAETCS B
MMPUITOKCHUEC K JUILIIOMY.

Ha sx3aMeH BBIHOCATCSI OCHOBHBIE BOIIPOCHI, pacCCMAaTpUBAEMbI€ B paMKax BCETO Kypca.
OcHoBOW JUIsl ompeAeNeHUs] OICHKM Ha SK3aMEeHaX CIYXUT OOBbEM U YpPOBEHb YCBOCHMUS
CTyJEHTaMHM MaTepuaja, IpeayCMOTPEHHOIO IPOrpaMMoON JaHHOTO Kypca.

Kputepuu ouneHKH 3HAHUH, YMEHHI, HABBIKOB IIPH c/1aye IK3aMeHa:

e oyenxka "omauuno" BBICTABISIETCA CTYJEHTY, IOKa3aBIIEMy TIJIyOOKO€ M BCECTOPOHHEE
3HaHWE W MOHMMaHUE YU4eOHOTO MaTepualia, MpelyCMOTPEHHOTO MPOrpaMMOi Kypca, TPaMOTHO
U TIPaBIWJIBHO OTBEYAIOILEMY Ha BCE BONPOCH OMIIeTa U JIOTOJIHUTEIbHBIE BOTIPOCHI;

® oyenka "xopouio" BBICTABISETCA CTYIAEHTY, OOHApPYXHBILIEMY IIOJIHOE 3HaHHE Y4EOHOTO
Marepuana, HNpeAyCMOTPEHHOIO TpOrpaMMOi Kypca, 0€3 CyIIEeCTBEHHBIX HEIOYETOB,
OTBETHUBIIEMY Ha BCE BOIPOCH! IK3aMEHAIIMOHHOTO OMJIETa, HO HEKOTOPBIE OTBETHI SIBJISIIOTCS HE
COBCEM TIOJTHBIMH.
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e oyenxka '"yooeremeopumenvno" BBICTABIAETCS CTYACHTY, OOHapyXHBIIEMY 3HaHUE
OCHOBHOTO Y4e€0OHOro Marepuana, TMpeayCMOTPEHHOIO TporpaMMoi Kypca, B oObeme
HEOOXOAMMOM  JuId  JanbHeWmed  paboTel,  HO  JONYCTUBIIEMY  IOTPEIIHOCTH
HEMPUHIMITHAIBHOTO XapaKkTepa B OTBETE Ha IK3aMEHE;
® oyenka "HeyooenemeopumenvbHo" BBICTABISETCA CTYIEHTY, OOHApY>KUBIIEMY MpoOenbl B
3HAHWM OCHOBHOTO MaTepHaja, HpeAyCMOTPEHHOrO IPOrpaMMON Kypca, JOIYCTUBIIEMY
NPUHIUNHAAIBHBIE OMIMOKA B OTBETE HA DK3aMEHE M TPH BBINOJHEHUU JOMOJHUTEIBHBIX
9K3aMEHAIOHHBIX 3aJIaHUH, TPEIYCMOTPEHHBIX IPOTPAMMOIA.

ITepecnaua IK3aMEHa (B ciryuyae MOJTyYCHHS CTYZCHTOM OLICHKH
"HEYIOBJICTBOPUTEIHHO'") OCYILIECTBISIETCS] B YCTAHOBIEHHOM ITOPSIZIKE.

5. MeToanyeckue yKa3aHus JJIs1 00y4alOMMXCs 110 0CBOEHUIO U CIUTIIHHBI

W3ydeHre NUCHUIUIMHBI PACCUMTAHO HAa OJMH ceMecTp. JMCUUIIMHA BKIIOYAET 5 TeM.
Ha ocBoenme kaxmoii Tembl orBoautcs oT 13 no 16 wacoB ayauropHoil pabotsl u ot 1 10 2
CaMOCTOSITENIbHOM.

1. CoBerbl NmO0 NJAHMPOBAHMI0O M OPraHU3alMU BpPeMEHHU, HeOOXOAUMOro [JIf
H3yYeHUus] IUCHUILIMHBL. PexoMmeHayercs creaylomMm oO0pa3oM OpraHu3oBaTh BpeMs,
HEO0OXOAMMOE ISl U3YUYCHHS JUCHHUIUIUHGBL: M3ydeHue KOHCIEeKTa JEKIMHA B TOT K€ J€Hb MOCIIe
nekuuu — 10-15 munyt. IloBTOpenue nekiuu 3a AeHb nepexa ciuenyromei nexuueid — 10-15
MUHYT. V3yueHne TeopeTuyeckoro mMarepuaia mo y4eOHUKY U KOHCHEKTY — | 4yac B HEHEIIo.
[ToaroroBka kK mpakTHUeCKOMy 3aHATHIO — 1 yac. Torga obuiue 3aTpaThl BpeMEHH Ha OCBOCHUE
Kypca CTyJIeHTaMU COCTaBAT OKOJIO 2,5 yaca B HEACIIO.

2. Onucanue mNOCJEI0BATEILHOCTH J€iCTBUI CTyJAeHTAa («CUeHApUH H3y4YeHUs
AUCHUIUIMHBDY). ClieyeT BHUMATEIbHO CIYIIAaTh M KOHCIIEKTUPOBATh MaTEpHall, U3JaracMbli
Ha ayJIUTOPHBIX 3aHATHX. I ero MOHMMaHUs U KAa4eCTBEHHOTO YCBOGHUS PEKOMEHIYETCS
clenyolas IocienoBaTeNibHOCTh aelcTBuid: 1. Ilocne okoHyaHMst y4yeOHBIX 3aHATHM s
3aKpeIIeHUs] MaTepuaia MPOCMOTPeTh M 00ymMaTh TEKCT JIEKIMH, MPOCIYIIAHHON CerojHs,
pazoOpath paccMoTpeHHbie mpuMepsl (10-15 munyt). 2. Ilpu m1OATrOTOBKE K JIEKIMH
CJIETYIOIIETO JHS MOBTOPUTH TEKCT MPEIbIAYIIEeH JeKIUH, TOAYyMaTh O TOM, Kakas MOXKET OBbITh
cienytomas tema (10-15 munyTt). 3. B TeueHue Henmenu BbIOpaTh Bpemsi jisi pabOTHI C
auTepaTypoil B Oubmmorexke W ana pemieHus 3anad (mo 1 yacy). 4. Ilpum moaroroBke K
MPaKTUYECKUM 3aHATHUSM TOBTOPUTH OCHOBHBIE TIOHATHS UM pa3o0paTh TPUMEpPHl Ha
KoMIbtoTepe. Pemass ynpaxHeHue wWiIM 3ajady, — [PEABAPUTEIBHO TMOHATh, KaKOU
TEOPETHUECKUI MaTepHall HY>KHO UCIIOIb30BaTh. HaMeTHTh Tu1aH pemieHus, monpoOoBaTh Ha €ro
OCHOBE peluTh 1-2 aHaJIOTUYHBIE 33/1a4H.

3. Pexomenpanuu mno padotre ¢ Jjuteparypoil. Teopernueckuii marepuan Kypca
CTaHOBUTCA OoJiee MOHATHBIM, KOTJa JOMOTHUTEIHHO K MPOCTYIINBAHUIO JIEKIUNA U3y4aloTcs U
KHHUTHU TI0 MPAKTHYECKUM 3aHATUSIM. JluTepaTtypy kenaTeslbHO u3ydaTh B Oubmuoreke. [lonesno
UCIIONIb30BaTh HECKOJbKO YUYeOHUKOB, OJHAKO JIET4Ye OCBOUTH KYypC, MPHUIIEPKUBASICH OJIHOTO
ydeOHMKa M KOHCIIEKTa. PEeKOMEHIyeTCs, KpOoMe <«3ayyuBaHHs» MaTephayia, JI0OUThCS
MOHUMaHUS U3y4aeMOW TeMbl TUCUMILUIMHBL. C 3TOM LENbIO MOCIE MPOUYTEHUS OUYEPETHOM TI1aBbl
KEJIAaTEeIIbHO BBITOJTHUTH HECKOJIBKO TIPOCTHIX YIIPAXHEHUH Ha COOTBETCTBYIOIIYIO TeMy. Kpome
TOT0, OYEHb MOJIE3HO MBICIIEHHO 3a/1aTh ce0e U MonpoOOBaTh OTBETUTH HA CIEAYIONINE BOIIPOCH:
0 YeM 9Ta TJIaBa, KaKhe HOBBIC MOHSATHS B HEH BBEIEHBI, KAKOB MX CMBICI, IS Y€TO CIyXKaT U
KaKUMH CBOMCTBaMH 00JIAJaf0T UCIIOJIb3yeMbIe 3/1eCh MaTeMaTudeckue mMojenu. [Ipu u3yueHun
TEOPETHUECKOT0 MaTepualia BCera MoJe3HO PUCOBATh CXEMbI WU TpadUKH.

5. CoBeTbl M0 NMOArOTOBKE K 3K3aMeHY. J(ONMOJHUTENHbHO K M3YUYEHHIO KOHCIEKTOB
JEKIUA HEOOXOIUMO TOJIh30BAThCS YYEOHMKAMU TIO JUCHUIUIMHE. BMmecTo «3ayduBaHus»
MaTepuana BaKHO NOOWUTHCS MOHMMAHHWS U3Yy4aeMbIX TeM IUCHUIUTMHBL. [Ipu MOATOTOBKE K
HY)KHO OCBOMTh TEOPHIO: pa3o0parh ONpEeACICHHs] BCEX TOHATHH  CTPYKTYPHOTO
MpOrpaMMHUPOBaHUs, PACCMOTPETh MPUMEPHI U CAMOCTOSITEIbHO PEIINTh HECKOIbKO THUIOBBIX
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3aja4 U3 Kaxkaod Tembl. [Ipm pemeHuM 3agad Bcerga HEOOXOAMMO KOMMEHTHPOBATh CBOU
JIEHCTBUS U HE 3a0bIBaTh O COJCPKATEILHON HHTEPIPETAIUH.

6. VYkazanuss 1o oOpraHu3anuM padoTbl € KOHTPOJIbHO-U3MEPHUTENbHBIMU
MaTtepuaiamu. [Ipu BeIMOTHEHHHM AOMANTHUX 3aJaHWA U MOATOTOBKE K KOHTPOJBHON padore
HEOOXOJUMO CHayajla MPOYUTATh TEOPUI0 W HM3YUUTh HpPHUMEpHl MO Kaxaoil teme. Peras
KOHKPETHYIO 3ajJlayy, NpeABapUTENIbHO CIIEyeT MOHATh, 4TO Tpedyercss oT Bac B naHHOM
cllydae, Kakoil TEOpeTHYeCKHMH MaTepuai HYKHO HCIOJIb30BaTh, HAMETUTh OOIIYI0 CXEMY
pemienusi. Ecnu 3amaya pemaercst «1mo o0pasily» pacCMOTPEHHOTO Ha MPAKTHYECKOM 3aHSATUU
WIM B METOJUYECKOM IOCOOMHU MpHUMEpa, TO JKEJNaTelabHO I0Cie 3TOro o0AyMaTh MPOLECC
peIIeHUs ¥ TIONPOOOBATh PEIIUTh AHAIOTHYHYIO 33/1a4y CAMOCTOSITEIIBHO.

6. YueOHas JquTepaTypa U pecypchbl HHPOPMAIHOHHO-TEJIEKOMMYHUKAINIMOHHOI ceTH
«/HTepHeTY», BKIKYAS NepeYeHb Y4eOHO-MeTOANYeCKOro obecrnedyeHus sl
CaMOCTOSITEJIbHOM Pa0doThI 00Yy4aIOIIUXCH M0 JUCHHUILIHHE

6.1 OcHoBHas JUTEpaTypa.

1. Ocwumnosa B. A. OCHOBBI TUCKPETHOW MaTeMaTHKHU: yuebHoe mocodue: rpud YMO / B. A.
Ocunosa. - M.: ®opym: THOPA-M, 2012.

2. [TomoB, A. M. Maremaruka [ SKOHOMHUCTOB : YYE€OHUK IS CPEIHEro
npodeccuonaibHoro oopazoanus / A. M. I[lonos, B. H. CoTHukoB ; mox pemakumeir A. M.
[TorroBa. — 2-e u3n., mepepad. u gon. — Mocksa : U3narensctBo IOpaiit, 2019. — 566 c. —
(ITpodeccuonanpuoe odpazopanue). — ISBN 978-5-534-10640-4. — TekcT : 3IEKTPOHHBIH //
OBC Opaiit [caiit]. — URL: https://www-biblio-online-
ru.ezproxy.ranepa.ru:2443/bcode/430973

3. Kypasnes, 10. U. IuckpeTnslii ananu3. @opMaIbHBIE CUCTEMBI H aJITOPUTMBI : Y4eOHOE
nocobue amns akagemudeckoro 6akanaspuara / FO. U. XKypasnes, H0. A. @aepos, M. H. Bsubiid.
— 2-e u3x., uctp. u non. — Mocksa : U3narensctBo FOpaiit, 2019. — 318 ¢. — (bakanasp.
Axkanemuyeckuit kypc). — ISBN 978-5-534-06279-3. — Texkcrt : anextponHsii // 3BC FOpaiit
[caiiT]. — URL: https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/436997

4. IaBpuiios I'. I1. 3agauun 1 ynpakHEeHHs 10 TUCKPETHOM MaTeMaTuke: yueoHoe nocooue /

I'. I1. TaBpwioB, A. A. CanoxxeHko. - 3-¢ u31., nmepepad. - M.: DUSMATIIUT, 2009.

6.2. JlonoysiHUTENbHAS TUTEpATypa.

1.  Mockunosa I'. U. JluckperHas MaTemaTuka. MaTemaTuka JJisi MEHEIDKepa B IpUMepax u
ynpaxHeHusx: yueoHoe nocodue: rpud MO / I'. 1. MockunoBa. - M.: Jloroc, 2003.
2. TopbaroB B. A. JluckperHas maTeMaTHKa: y4yeOHUK IS CTyZAEHTOB BTy30B / B. A.

I'op6atoB, A. B. I'opbatoB, M. B. I'opbatoBa. - M. : ACT ; : Actpens, 2006. - 447, [1] c. -
(Beicmias mikona). - ISBN 5-17-019257-6 : 238-00.

6.3. Y4eOHO-MeTOANYECKOE 00eCTIeYeHUE CaMOCTOSATEIbHOM PabOTHI.

1. JlackoBenr C.B. MeTtononorus HaydHOTO TBOpYECTBa [DJIEKTPOHHBIN pecypc]: YueOHoe
nocobue. — MockBa : EBpasuiickuii OTKpbITBIE uHCTHUTYT, 2010. — 32 c. — URL:
http://www.biblioclub.ru/90384 Metodologiya_nauchnogo_tvorchestva_Uchebnoe_posobie.html

2.  PanaeB B.B. Kak opranu3oBaTh M IpeJCTaBUTh MCCIIEIOBATEIBCKUNA MPOEKT. 75 MPOCTHIX
npaBui. — Mocksa : I'Y-BIID : Uudpa-M, 2001. — 203 c.

3. IlankpatoB B.H. HUckycctBo ympaBnate coboii: Ilpaktuueckoe pykoBoAcTBO. — MoOCKBa!
N3paTenscTBO MHCTUTYTA TicuxoTepanuu, 2001. — 256 c.

4. TIOJIOXXEHHUE 006 opranm3aiiyi camMOCTOSITENbHON pPabOThl CTYAEHTOB (eaepaibHOro
rOCy/IapCTBEHHOTO0  OIOJIKETHOro 00pa30oBaTEeNIbHOTO  YUPEXKICHHsS] BBICHIETO OOpa30BaHUA
«Poccuiickass  akazeMuss  HApOJHOTO  XO3fICTBa M TOCYIapCTBEHHOW  ciaykObl  mpu
[Tpesunente Poccuiickoit ®enepauun» (B pea. npukaza PAHXul'C ot 11.05.2016 r. Ne 01-
2211)
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https://www-biblio-online-ru.ezproxy.ranepa.ru:2443/bcode/430973
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5. TIOPAOOK ocBoenus B PAHXul'C dakynbTaTUBHBIX W SJEKTHUBHBIX JUCIMILIAH
(Momyneit) oOpa3oBaTeNbHBIX IMPOrpaMM BBICIIEr0 OOpa3oBaHMs - MporpamMm OakanaBpHara,
IporpaMM CHeualInTeTa, MporpaMm Maructparypsl. I[lpunoxkenue k npukasy ot 26 utois 2016
r. Ne 02-417.

6.4. HopmaTuBHbIE IPaBOBbIE JOKYMEHTHI.

1. ®denepanbHblil 3ak0H OT 29.12.2012 N 273-D3 (pen. ot 13.07.2015) "O6 obpa3oBaHuu B
Poccuiickoit denepanuun (¢ u3m. u J1011.).

2.  depepanbHbIi rOCyJapCTBEHHBIH o0pa3oBaTeNbHbIN CTaHJapT BBICIIETO
npodeccHOHaTBHOTO  00pa3oBaHMs TO HampaeieHuto mnonarotroBku 38.03.05  bBusnec-
uHpopmatuka  (kBamudukanus  (CTemeHb)  «OakamaBp»),  YTBEPKICHHBIA  IPHKA30M
MunucrepctBa oOpazoBanus U Hayku Poccuiickoii @enepaunn ot «11» aBrycra 2016 r. Ne
1002.

3. HopmaruBHo-MeToanyeckue JokyMeHTbl MuHoOpHayku Poccun.

4.  VYcraB denepalbHOrO0 IroCyAapCTBEHHOIO OHOKETHOTO 00pa30BATENBHOIO YUPEKIAECHUS
BbICILIEr0 IpodeccuoHanbHOro obpasoBanus «Poccuiickas akajaeMus HapOJIHOTO XO034HCTBa U
rocyaapcTBeHHOU ciyxObl ipu [Ipe3unente PO».

6.5. lHTepHET-pecypcChl, CIIPABOYHBIC CUCTEMBI.

1.  Caiitr komnanuu AnyLogic. (http://www.anylogic.ru).

2.  Cair HAIIMOHAJILHOTO o01ecTBa UMUTAIMOHHOTO MO/JICJIMPOBAHHUSL.
(http://simulation.su/ru.html).

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

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

5. e-Library.ru [Dnektponnsiii pecypc|: Hayunas snextponHas Oubmuotexa. — URL:
http://elibrary.ru/.

6. Hayunas snektponnas 6ubnmoreka «KubepJlenunka» [Dnexktponnsiii pecypc]. — URL:
http://cyberleninka.ru//

7. ProQuest [Dnexrponnsiii pecypc]. — URL: http://search.proquest.com/index.

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

9.  http://www.lseptember.ru

10. http://www.tolerance.ru

11. CnoBapu u >HIMKIONEANHA Ha AKaneMuke [DnekTpoHHbI pecypc] // Akamemuk. — URL:
http://dic.academic.ru.

12. VuuBepcurerckas  Oubnmorexka  online  [OnexkTtponHblii  pecypc]. —  URL:
http://biblioclub.ru/.

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

7. MarepuajibHO-TeXHMYeCKOe U IPOrpaMMHoOe odecrieyeHHe JUCHUILIHHBI (MOLYJIs1)
7.1. Omnucanue MarepUalbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOH M  OCYILECTBIICHUS
00pa3oBaTeNLHOTO MpoIecca MO AUCIUIITUHE (MOYITIO)

g peanu3anyl JaHHOM AUCUUIUIMHBI (MOIYJsl), HEOOXOIUMBI CIIELHaTIN3UPOBAHHBIE
KOMIBIOTEPHBIE AYAUTOPUU MAJI TMPOBEACHUS BCEX BUIOB KOHTAKTHOM M CaMOCTOSITEIbHOMN
paboThl. AyAUTOpPUHM JOJKHBI OBITh 00OpYAOBaHbI KOMIIBIOTEpPAMH B COOTBETCTBHUHU C
MUHUMAJIBHBIMU TEXHUYECKUMH TpeOoBanusiMu. KommdecTBoO pabounmx MecT o0ydaembIX
JOJKHO OBITh HE MEHee KOJIMYecTBa CTYIEHTOB B y4yeOHoM rpynmne. [Ipu ucnonb3oBaHuun
BUPTYAIbHBIX MAIIUH JOJDKEH OBITh €IWHBIN 3allUIIeHHBIH CETeBOH pecypc, Ha KOTOPOM
o0ydaeMble CMOTYT COXpaHSTh pe3yJNbTaThl cBOeHl paboThl. B o0s3aTensHOM TOpSIKEe B
ayJIUTOPUU JOJHKHA MPUCYTCTBOBATH MPOEKIIMOHHAS ammapaTypa, o0ecreunBaromias Kak 1mokas
Mpe3eHTalMii 1O TeMe 3aHITHHA, TaK WU JAEMOHCTpaluio paboThl MpernojaBareis B cCpene
pa3paboTKu B pealbHOM pexkume BpemeHH. OOOpymoBaHHE Kiacca JOJDKHO OOecredruBaTh
BBIXOJ IIpernoAaBareliss 1 00ydyaeMbIX B MIOOATBHYIO ceTh MHTepHET /ISl BHIOTHEHUS YUeOHBIX
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saasaTuil. K o0s3aTesbHOMY TpOrpaMMHOMY OOECIIEUEHHUIO IS TOJIEPKKH 00pa3oBaTeIbHOTO
npoiiecca Heooxoaumo otHectu: MS Excel.

7.2. NHbopMaMOHHBIE TEXHOJOTHH, HCIOJIb3yeMbIe MPH OCYHIECTBICHHH O0Opa30BaTEIBHOTO
npoiiecca 1o AUCHUIUIMHE (MOIYJIIO)

[lpu ocymecTBIeHUH 00pa30BATEIBHOTO IpoOIecca MPUMEHSIOTCS WH(POPMAIMOHHBIC
TCXHOJIOTUH, HCO6XOI[I/IMBIC AJId TOATOTOBKU MPE3CHTAIMOHHBIX MAaTCPHUAJIOB U MATCPHUATIOB K
3aHATHAM (KOMITBIOTEPHI C TIPOTPAMMHBIM 00€CIICUEHUEM JIJIsl CO3/IaHUs U TTOKa3a Mpe3eHTAIIHH,
C OOCTYyIIOM B CCTb «I/IHTepHeT», IMOUCKOBBIC CHUCTCMbI W CIIPABOYHBIC, HpO(bCCCI/IOHaJILHBIe
pecypcesl B cetu «MIHTEpHETY).

ConeprkaHve TUCIMILTAHBI Pa3MEIIeHO Ha caiiTe MHPOPMAIIMOHHO-KOMMYHHUKAITMOHHON

cern MaTepHer: ranepa.ru/.

7.3. HeoOxoaumoe rmporpaMMHOE 00ecriedeHue

JlJiss IOATOTOBKY MPE3EHTAINI U UX JEMOHCTpaluu HeoOXxoauma nporpamma Impress u3
cBOOOIHOTO MakeTa oducHbIX npuiokeHnit OpenOffice (wimm WHON aHANOr ¢ KOMMEpPYECKOH
WJIU CBOOOTHOM JIMLIEH3HEH ).

Jlis  KOHTaKkTHOM M CaMOCTOATENIbHOM pabOThl HCIONB3YIOTCS MYJABTHMEIUIHBIC
KOMIUIEKCBI, JIEKTPOHHBIE YUEOHUKH M y4eOHBbIC IMOCOOMS, aJlaiTHPOBAHHBIE K OTPAHUYCHUSM
310poBbsi  oOyuaromuxcs. MHdopmanronHsie cpeacTBa OO0y4YeHUS: JJIEKTPOHHBIE Y4EOHUKH,
yueOHbIe (PHIIBMBI IO TEMAaTHKE JWCIHILINHBI, MPE3CHTAINH, HHTCPAKTUBHBIC Y4eOHBIE U
HarJsHbIC nocoous, TEXHUYECKHE CpencTBa peIbsBICHUS uHbopMaIuu
(MHOTOYHKITMOHAIBHBIH MYJIBTUMEAUUHBIA KOMIUIEKC) M KOHTPOJS 3HAaHUH (TECTOBBIE
CHUCTEMBI).
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