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1. IACIIOPT PABOYEN TPOT'PAMMbBI YYEBHOM JIJUCHUTLJIMHBI
EH.01 MATEMATHUKA

1.1. Obs1acTh NPUMEHEHUS] IPOTPAMMBI

PaGouas mporpamma yueOHo# nucummummasl EH.01 Maremarnka sBIS€TCS 4YacThiO
MIPOrpaMMbl MOJATOTOBKH CIEHHAIUCTOB cpefHero 3BeHa B coorBeTcTBUU ¢ PI'OC CIIO mo
cnenuanbHoctu 44.02.01 JlomkonsHOoe 0Opa3oBaHUeE.

1.2. MecTo AMCHMIIJIMHBI B CTPYKTYpe NPOrpaMMbl NOATOTOBKH
CIENMATUCTOB CPeIHero 3peHa

VueOnas mucimiuimda EH.01 Marematnka BxoguT B MareMaTthuyeCcKuil W OOLMid
ecrectBeHHOHayuHblii 1Kn  EH.00. mpodeccuonansHOl moAroToBKH. [l  ocBoeHuUs
TUCIIUTUIMHBI CTYACHTHI UCTIOIB3YIOT MPEIBIIYIIHE 3HAHUSI, yMEHHSI U OTIBIT, CHOPMUPOBAHHBIE
npu u3ydenun aucrumauael bJ1.02 MaTtematuka: anreOpa 1 Hayajga MaTeMaTHIECKOTO aHAJIN3a;
reoMeTpusl.

1.3. euu u 3aga4m y4eOHOM TMCHUILIMHBI — TPeOOBAHUSA
K pe3yJbTaTaM OCBOCHUS IMCUUILIHHBI

Llenp AUCIUIIMHLI:

@opMHUPOBAHKE Y CTYACHTOB CUCTEMbI 3HAHUI1 OCHOB MATEMATUKH, YMEHHI1 1 HABBIKOB
WX MPUMEHSATH Kak 0a3bl JUIsl pa3BUTHS MPOPECCUOHATBHBIX KOMITETEHIIUH.

3amaun IUCHUAIUINHEL:

1. ®opMupoBaHHE CHCTEMBI 3HAHUN, YMEHHUI U HABBIKOB B 00JIACTH BBICIIIEH
MaTeMaTHKH.

2. AKTyanu3alid MEXIPEJIMETHBIX CBS3€U, CIIOCOOCTBYIONIMX MMOHUMAHHUIO PO U
MeCTa HAayKH B IPAKTUYECKOM HCIIOJb30BAHUM 3aKOHOB MATEMATHUKH KaK OCHOBBI JJIs
dbopmMupoBaHus APYTrux NpodhecCuOHATBHBIX KOMIIETEHIIUH.

3. O3HakOMJICHME C OCHOBHBIMH IIOHSATHUSAMM, TNpaBUIaMU U  AITOPUTMAMH,
WCIOJIb3YIOIIUMHUCS B POPECCUOHATLHOM IeITeTLHOCTH.

4. O0ecrieueHuEe yCIOBHM JJIsl aKTUBU3ALMU MTO3HABATEIBHOU JAEATEIbHOCTH CTYJEHTOB
1 (hOpMHUPOBAHUS Y HUX ONBITa IPUMEHEHUSI CUCTEMbI 3HAHUI, YMEHUN U BIIAJICHUI B 00JIaCTH
MaTEeMaTUKA B XOJ€ pEIICHUsS NPUKIATHBIX 3a7a4, CHEHUPUUISCKUX i O00JacTH UX
poeCCHOHANTBHOMN IeATEIbHOCTH.

5. CTuMynupoBaHUe CaMOCTOSATEIbHOM PabOThI IO OCBOEHUIO COJIEP KAHMS JUCITUTUIMHBI
1 GOpPMUPOBAHUIO HEOOXOIUMBIX KOMITETEHIIUH.

B pesynbrare ocBoeHUS yueOHON AUCIIUIUIMHBI O0yUJaOMIEnCs JOKEH 3HAThD:
| - moHsATHE MHOXECTBA, OTHOIICHUS MEXy MHOXKECTBaAaMU, OTIEpAIIUU HAJl HUMU;
2 - IOHATHE BEJIMYMHBI U €€ U3MEPEHUS;
3 - UICTOPUIO CO3JIAHUS CUCTEM €AMHUI] BETUYUHBI;
4 - 5Tanel pa3BUTHS NOHATUN HATYPAJIBHOTO YKCIIA U HYJIS;
5 - CUCTEMBbI CUHUCIICHUS;
6 - TOHATHE TEKCTOBOM 3aJ]a4M U MPOLIECCA €€ PELICHUS;
7 - NICTOPHIO PA3BUTHS T€OMETPHUH;
8 - OCHOBHBIE CBOMCTBA FreOMETPUUECKUX (PUTYp HA TUIOCKOCTH U B MPOCTPAHCTBE;
9 - npaBuiia TpUOIMKEHHBIX BBIYUCIICHHUI;



10 - MeTOABI MATEMATUYECKON CTATUCTUKH.

B pesynbrare ocBoeHMs yueOHOW NUCIUIUIMHBI 00yUYaIOIIHICS JOJIKEH YMETh:
11 - mpuMeHsTH, MAaTEMATHIECKUE METOIBI JUIS pEIICHHS MPOGECCUOHABHBIX 3a/1a4;
12 - pemath TEKCTOBBIE 3a]1a4H;
13 - BBITIOJIHATH TPUOJIMKCHHBIC BHIYUCIICHUS;
14 - mpoBOAUTH AIEMEHTAPHYIO CTAaTUCTUYECKYIO 00pabOTKy HMH(pOpManMu U Pe3yabTaToOB
WCCIIeIOBAaHUH, TIPEICTABIISATh TOTy4YEHHBIC TAHHBIE TPAPUICCKU.

B pesynbrare ocBoeHMs yueOHOM AUCITUTUIMHBI O0y4JaroIIeics JOKEH UMeTh
NMPAKTUYECKUM ONBIT:
15 - opranuzanuu coOCTBEHHOI €SI TENBHOCTH;
16 - onpenenenus ueneu, 3a1ay U IIAHUPOBAHUSL COOCTBEHHOM AESTEIbHOCTH;
17 - ocymecTBIsTh CaMOaHaIU3 U CAMOOLICHKY JEATEIbHOCTH.

MakcumanbsHas yueOHas Harpy3ka oOyuvatoierocs 136 yacoB, B TOM yucie:
— o0s3arenbHAs aynuTopHas yueOHas Harpy3ka oOyuaromerocs: 80 4acos;
— caMocTosTeNbHas paboTa oOyuaromerocst 56 4acos.

1.4. Ilepevyensb MJIaHUPYEMBIX Pe3yJabTATOB 00yUEeHUSs M0 IUCHHUILIIHHE
(ITepevyenb popMuUpPyeMbIX KOMIIETEHIM)

VYyammiics nomkeH o0nanaTh OOIMMHU KOMIETEHIMSMH, BKJIIOYAIOUIMMHU B ceOs

CIOCOOHOCTB:!

OK 2. Opranu3oBbiBaTb COOCTBEHHYIO JE€ATEIBHOCTb, ONPEIEIATh METOJbl PEIICHUs
po¢eCCUOHANBHBIX 33Ja4, OLEHUBATh UX 3PPEKTUBHOCTb U Ka4eCTBO.

I1IK 3.1. Ompenensth 1eau U 3a4adyd, IUIAHUPOBATh 3aHATUS C JE€TbMH JOILIKOJIBHOIO
BO3pacTa.

1K 3.2. [IpoBoANUTb 3aHATHUSA C I€THMH JOLIKOJIBHOTO BO3pacTa.

I1K 3.3. OcymuecTBusTh NeJarornyeckuii KOHTPOJIb, OLEHUBATh MPOLIECC U PE3yNbTaThl
00y4YeHHUS TOIIKOJILHUKOB

[1IK 3.4. AHanu3upoBaTh 3aHATUS.

IIK 5.1. Pa3pabarbiBaTh METOAMUYECKHE MaTepuaibl Ha OCHOBE NMPUMEPHBIX C Y4ETOM
0cOoOEHHOCTEN BO3pacTa, IPYMIbl U OTAEIbHBIX BOCHUTAHHUKOB.

[IK 5.2. Co3naBaTh B rpyIiie NpeaIMeTHO-PA3BUBAIOIIYIO CPEY.

B pesynbrare uzyuenus
y4eOHOM JUCIUTLIAHBI
Wunexe
Ne N 00yJaromuecs TOJKHBI
KOMIIET ConepxaHue KOMIICTCHIMY (MK € YacTH)
ILIL. UMETh
SHIUHN
3HATh yMETb | IpaKTH4Yec
KU OIIBIT
1. OK-2 OpraHu30BbIBaTh COOCTBEHHYIO ACSTEIBHOCTD,
OMPENIENIATh METOIbI PEIICHHS PO(PECCUOHATBHBIX 11,14 15,16,17
3a51a4, OLEHUBATh MX 3P PEKTUBHOCTE M KaYECTBO.
2 MK 3.1. | Onpenensars LeAu U 3aJa4u, MIAHUPOBATh 3aHATHUS 1-10 15.16
C IETbMHU JOUIKOJILHOTO BO3pacTa. ’
3 K 3.2. | TIlpoBoauTh 3aHATUS C JETbMHU JIOIIKOJIHHOTO
1-10 12,13 15
BO3pacTa.
4 IIK 3.3. | OcymiecTBisTh MeIarornYeCKui KOHTpOJb, | 1-10 14 15,17




B pesynbrare uzydenus
y49eOHOH TUCTIMILTHHBI

cpeny.

Wnpexe
No i o0Oygaromuecst TOJHKHBI
KOMITET ConeprxaHre KOMITETEHITUH (MM €€ 9acTH)
ILIL. UMETh
SHIINN
3HaTh YMETh | HpaKTHIec
KU OIIBIT
OLICHUBATh TIPOLIECC W PE3yIbTaThl OOyYCHHS
JIOIIKOJIbHUKOB
5 I[IK 3.4. | AHanu3upoBaTh 3aHATHUA. 11,14 15,17
6 IIK 5.1. | Pa3pabareiBaTh MeTOAMYECKHE Marepuaibl  Ha
OCHOBE TIPUMEPHBIX C yderoM ocobeHHocted | 1-10 12,13 15,16
BO3pPAacTa, TPYIIIHI U OTACIBHBIX BOCITUTAHHUKOB.
7 K 5.2. | Co3maBate B TpymIe MPEeIMETHO-PA3BUBAIONIYIO 12.13 15.16
b b




2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOWM JUCIUILINHBI

2.1. O0beM y4ueOHOV JTUCUUIJINHBI U BUAbI Y4eOHOH PadoThI

Bun yueGHO# paboTh Oobvem uacog
MakcumasbHas yueOHast Harpy3Ka (Bcero) 136
OO6s3aTebHast AyAUTOpHAS yaeOHas Harpyska (BCero) 80
B TOM YHCIIE:
3aHATH JCKIIMOHHOTO THIIA 48
MIPAKTHYECKHUE 3aHATHS 32
1ab0paToOpHBIE 3aHATHUS
CamocrositenpHas pabota oOydaromerocs (BCero) 56
B TOM YHCIIE:
CaMocTosiTelnbHas BHeayAWTOpHass paboTa B BHIC [IOMAIIHAX MPAKTHICCKUX 3aJaHHH, 56
WHAWBUIYANbHBIX 3aJaHWH, CAMOCTOATENFHOTO I0A0Opa W W3YYCHHS JIOTOJIHHUTEIBHOTO
TEOPETHYECKOTO MaTepraa, pedeparsl, KOHTPOJIbHBIE pabOTHI U Jp.
Ipomesxcymounas ammecmayusa 6 popme IK3ameHna
2.2. CTpyKTypa IUCUMILIIMHBI
KoanyecTBo ayANTOPHBIX YaCOB
CamocTosiTeIbHAS
HaumeHoBaHuUe pa3aeoB U TeM IIpakTHyeckue u
Beero Teoperuueckoe 1aGopaTopHbie padoTa cTyaeHnTa
o0ydeHue (4ac)
3aHATHUSA
Tema 1. DeMEHTHI TEOPHH MHOKECTB. 19 7 4 8
Tema 2. BenuuHbI ¥ UX U3MEpPEHUSL. 15 5 4 6
Tema 3. CHCTEMBI CUHCIICHHSI. 12 4 2 6
Tewma 4. TexcToBas 3a/1a4a v €€ perieHue. 32 12 8 12
Tema 5. 'eomerpuueckue Gpurypsr Ha 20 7 6 6
TUTOCKOCTH U B TIPOCTPAHCTBE.
Tema 6. [TpuOmmKeHHBIC BEIYUCIICHHSL. 10 3 2 5
Tema 7. MeToapl MaTEMaTHIECKOU 12 5 ) 5
CTaTHUCTHKH.
Tema 8. DJIeMEHTHI HCTOPUN MAaTEMATHKH. 17 5 4 8
Bcero o mucinruinae 136 48 32 56
2.3. TemaTn4yecKue IVIaH U coep:KaHue Y4eOHbIX 3aHATHIA
06 | Ypos
HaumeHoBaHue Copep:xanue yueOHOI0 MaTepuaJa, NpaKkTuyeckue padoTsl, beM | eHb
pa3ziesioB M TeM caMoCTosATeIbHasI padoTa 00y4Yaronuxcs yac | ocBoe
OB HHA
1 2 3 4
Tema 1. Coaep:xanue y4edOHOro MaTepuaja 19
DJiIeMeHThI TeOpUHU Jlexuuu 7
MHOKECTB. 1 [onsrue mHO)ecTBa. CriocoObI 3anaHmst MHOXKeCTB. OTHOIICHUS 3 12
Mex Iy MHOXecTBaMu. Kpyru Diinepa. ’
2 Onepanuy HaJ MHOKECTBAMH U UX CBOMCTBA: 00bEIMHEHUE,
nepeceueHme, BEIYUTaHNE, TOTIOTHEHUE, IEKaPTOBO MPOU3BEICHUE 4 1,2
MHOYECTB.
IIpakTHyeckHe 3aHATHSA
1 Ionstue muO)ecTBa. CriocoObI 3a1aHust MHOXKECTB. OTHOIICHHUS
Mexay MHOxkecTBamu. Kpyru Diinepa. 4
2 | Omepanuu HaJ MHOKECTBAMH U MX CBOIMCTBA: 00BbETUHCHUE,
nepeceucHre, BRIYUTAHUE, JOMOJIHECHUE, ICKapTOBO MPOU3BEICHHE
MHOYECTB.




CamocrosTeabHasi padoTa 00y4aOImuxcs

Pemenne 3aJa4 I10 TCMC

KonrpossHas pabora 1o teme 1.

NN |0

Tema 2. Copep:xxanue yueOHOro MaTepuaJa 15
BeJHYuHBI M UX Jexknun 5
H3MeEpeHusl. 1 TToHsITHE MONOKUTENBHON CKAIAPHONW BETUYHUHBI U €€ U3MEPEHHUSI.
CMBICT HATYpaTbHOTO YHCIIA, IIOTydeHHOTO B pE3yIbTaTe H3MEPEHUS 2 1,2
BEJIMIHHEL.
2 | CMBICI CYyMMBI, pa3HOCTH, TPOMU3BEACHHUS M YACTHOTO HATYPaJIbHBIX 3 12
YHCeN, MOJMYICHHBIX B Pe3yJIbTaTe H3MEPEHHS BETHINH. ’
IIpakTHYecKHe 3aHATHSA
1 TloHsATHE MOJIOKUTENBHON CKAISIPHON BEITMYUHBI I €€ U3MEPEHUS.
CMBICT HATYpaTbHOTO YHCIIA, IIOTydeHHOTO B pE3yIbTaTe H3MEPEHUS 4
BEJIMIHHEI.
2 | CMBICI CYMMBI, pa3HOCTH, TPOMU3BEACHHUS M YACTHOTO HATYPaJIbHBIX
YHCeN, NOMYICHHBIX B PE3yJIbTaTe H3MEPEHHS BETHIMH.
CamocTosiTeJibHasi padoTa 00y4arouuxcs 6
Pemenne 3ama4 mo teme 6
Tema 3. Coaep:xaHue yued0HOro MaTepuaja 12
CucreMsl CHUCTICHHS. Jlekuuu 4
1 TTo3uuMOHHBIE M HETTO3UIIMOHHBIE CUCTEMBI CUMCIIEHUS 2 1,2
2 3anuch yuciia B AECITUYHON cuctemMe cuucienus. [1o3uuonnele 5 12
CUCTEMBI CUUCIIEHUS], OTJIMUHBIE OT ASCATUYHOM. ’
IIpakTHyeckHne 3aHATHSA
1 | TTo3unoHHbIE U HEMO3UIMOHHBIC CUCTEMbI CUUCICHHUS )
2 3anuch yuciia B AECITUYHON cuctemMe cuucienus. [1o3uuonneie
CUCTEMBI CUUCIIEHUS], OTJIMUHBIE OT ASCATUYHOM.
CamocTosTeabHasi padoTa 00y4aOIuXcs 6
Pemenue 3amau no teme 4
KonrposbHas pabora 1o teme 2. 2
Tema 4. Copep:xanue y4eO0HOro MaTepuaJa 32
TekcToBas 3a7a4a u ee Jlexkuun 12
peuienue. 1 CrpyKTypa TEeKCTOBOI 3a1a4u. MeToAbl U CIOCOOBI peleHus 12
TEKCTOBBIX 33134 ’
2 | Dransl penieHys 3aauu ¥ IPUEMBI UX BBIIOJHEHHUS 4 1,2
3 3amaun «Ha 4acTH». 3aJaud Ha IBIKEHHUE. 4
IIpakTHyeckHne 3aHATHSA
1 CrpykTypa TeKCTOBO# 3a1auu. MeTOIbI ¥ CITOCOOBI PEIICHHS
TEKCTOBBIX 3334 8
2 | Dransl pemieHus 3aJa91 | IPUEMBI UX BBITOJHCHHUS
3 3amaun «Ha 4acTH». 3aJjauy Ha IBIKECHHUE.
CamocrosTeabHasi padoTa 00y4aOIuxcs 12
Pemrenue 3agay no teme 10
KonrpossHas pabora 1o teme 4 2
Tema S. Copep:xxanue y4eOHOro MaTepuaJa 19
T'eomeTrpuueckue Jexknun 7
(urypsl Ha nI0CKOCTH 1 | T'eomerpuueckue GUrypsl Ha IIOCKOCTH M UX CBOHCTBA 3 1,2
H B IPOCTPAHCTBE. 2 | 'eomerpuueckue GUrypsl B IPOCTPAHCTBE M UX CBOMCTBA 4 1,2
IIpakTHyeckHne 3aHATHSA
1 I'eomeTprueckne GpUrypsl Ha IIIOCKOCTH U MX CBOWCTBA 6
2 | 'eomerpuueckue GUrypsl B IPOCTPAHCTBE M UX CBOMCTBA
CamocrosTeabHasi padoTa 00y4aOIuXcs 8
Pemenue 3amau no teme 6
Tema 6. Copep:xxanue yueO0HOro MaTepuaJa 10
IMpubanxeHHbIE Jexknun 3
BbIYHMCJIEHUS. 1 | [IpuOnmKeHHBIC BEIYUCICHUS, MTPUOINKCHHBIC 3HAUCHUS BEJIMYUH U 3 12
MOTPETTHOCTH MPUOTVKSHHH. ’
IIpakTHYecKHe 3aHATHSA
1 | IIpubOnmKkeHHbIC BEIYUCIICHNS; MPUOIMKEHHBIC 3HAUCHHS BEJTMYNH U 2
MOTPEIIHOCTH TPUOIIKSHHH.
CamocTosTe/bHasi padoTa o0yyaomuxcs 5




Pemenue 3ama4 mo teme 5
Tema 7. Copep:xxanue y4eOHOro MaTepuaJa 12
MeToabl Jlexknun 5
MaTeMaTH4YeCKOM 1 | Crarucruueckas o0padboTka nHpOpMALIH 2 1,2
CTAaTHCTHKH. 2 | I'padmueckoe npencrapieHne JaHHBIX 3 1,2
IIpakTHyeckHne 3aHATHSA
1 | Crarucruueckas o0padboTka nHpOpMALIH 2
2 | I'paduyeckoe npencTaBicHUE JTaHHBIX
CamocrosTeabHasi padoTa 00y4aOImuxcs 5
Pemienue 3ama4 mo teme 5
Tema 8. Copep:xxanue y4eO0HOro MaTepuaJa 17
DJiIeMeHThI HCTOPHH Jlekunu 5
MaTeMATHKH. 1 Oransl pa3BUTHS MOHITUN HaTypaJbHOTO YMCIa U Hyns. Mcropus ’ 1.2
CO3JIaHMsI CHCTEM eIMHUI] BEJTHINHEI. ’
2 | Ucropus pa3BUTHS reOMETpUHU 3 1,2
IIpakTHyeckne 3aHATHSA
1 DTaltbl pa3BUTUS MOHATHH HATYpaIbHOTO YKcia U Hys. VcTopus 4
CO3/IaHMsI CHCTEM eIMHUI] BEJTHINHEI.
2 | Ucropus pa3BuUTHs TeOMETPUH
CamocTosiTeJibHasi padoTa 00y4arouuXcst 8
Pedepar 8
136
HTtoro 3a roa: 136 4., B ToM yucie jJeknuu: 48 4.; npakrt. 3auaTus: 32 4., cam.padora: 56 4.
Yposenv ocsoenus: 1 -neexuii, 2 - omnocumenvHo neekuil, 3 — CLONCHBILL.
2.4. ConepskaHnue pa3ieioB y4eOHOH TUCHMILIUHbBI
2.4.1. 3aHATHSA JEKINOHHOT0 THIIA
Ne ®dopma
TeM Hanveroase Coneprxanue paszzena TEKYIIETO
paszena
BI KOHTPOJISI
1 2 3 4
1 DNEMEHTHI TCOPUU [TonsiTne MHOXecTBa W d3JeMeHTa MHoxectBa. Ilycroe mHoxectBo. | YV, T
MHOJKECTB. O6o3HaueHue 1 pacrio3HaBanue. CrocoObl 3aanust MHOKecTB. OCHOBHEBIE
YHCJIOBBIE MHOXECTBA. XapaKTEpUCTUYECKOe CBOWCTBO. IlpuMeHeHue
CIOCOOO0B 33/1aHKsI MHOXECTB NPH pelieHnH 3anad. OTHOLIEHHUS MEXIy
MHOXecTBaMH. [10JMHOKeCTBO JaHHOTO MHOXKECTBA. PaBHBIC MHOKECTBA.
Bunsr monMHOXeCTB TaHHOTO MHOXecTBa. [lo/cueT uncna moaAMHOKECTB
3aIJaHHOTO MHOecTBa. M300pakeHre OTHOMICHHUS MEX Ty MHO)KECTBAMH C
MOMOIIBI0 KpyroB Oiinepa. Ilepecedenne W 0ObEIUHEHUE MHOMKECTB.
M3o0pakenne mepeceueHuss W OOBEAMHEHUS MHOXECTB C TIOMOIIBIO
KpyroB Diinepa. Haxoxnenune mepecedeHns M OObEIMHEHUS KOHEYHBIX
MHOXXECTB, 33/laHHBIX MEPEYUCICHHUEM JJIEMEHTOB W C MOMOUIBIO
XapaKTEPUCTHYCCKOTO CBOMCTBA DJICMCHTOB. BBIYUTAHUE W JOTOJHCHUC
MHO)KECTB. JIeKapTOBO NPOU3BE/ICHHE JIBYX U HECKOJIBKHX MHOMKECTB.
2 Benuuuns 1 ux [Honstue Benuuunsl. Ilonstue wusmepenus Benuwuunbl. Omnpenenenue | Y, T
HU3MEPCHUSL. MOJIOKUTEIBHON CKAIAPHON BenuuuHbBL. OIHOPOJHBIC W PA3HOPOIHEIC
BeinuuHbl. OCHOBHBIC CBOWCTBA OJHOPOJHBIX CKAISIPHBIX BEIUYKH.
[ToHATHE TTONTOKUTETHLHON CKAISIPHON BEJIMINHBI U €€ n3MepeHus. CMbICTT
HATYpaJbHOTO YHUCIIA, MOJIYICHHOTO B PE3yNIbTaTe M3MEPEHUS BEIMINHEI.
CMBICT CyMMBI, pa3HOCTH, TPON3BEACHNS U YACTHOTO HATyPaJIbHBIX YHCEI,
MTOJTyICHHBIX B PE3yNIbTaTe N3MEPEHHSI BEITHIHH.
3 CucreMsl ITonsitue cucremMsl cunciieHus. I103UIIMOHHBIE M HEMO3UIIMOHHBIE vV, T
CUHCIICHUS. CHCTEMBI CUHCIICHHUS. 3alich U Ha3BaHHE YHCEN B IECATUIHON CHCTEME
cuncienus. CpaBHeHne unceln. Pa3psnasie enuaunbl. [lo3unnonase
CHUCTEMBI CUHUCIICHUSI, OTJIMYHBIC OT JCCITUIHOM; MEPEX0] OT 3aIUCh
YHcell B OJTHOM CUCTEME CUMCIICHUS K 3aIliCU B JPYTOl CUCTeMe
CUHCIICHHSI.
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TEM
bI

Hanmenosanue
pasznerna

ConepxaHue pasferna

®dopma
TEKYIIETO
KOHTPOJISI

—_—

2

3

4

TexcroBas 3amada 1
ee peleHue.

CTpyKTypa TEeKCTOBOH 3a1auu. Y CIIOBHUS M TPeOOBaHUSI.
ApuUPMETHIECKHN 1 anreOpandecKuil CriocoObl PEIICHUS TEKCTOBBIX
3amad. DTambl penIeHNs 3aa4H: aHaIN3, IOUCK PEIICHHs, OCYIIECTBICHHIE
IUTaHa pemIeHus, mpoBepka. [Ipuemsl ananmsa, pa3dop TeKkcTa 3a1a4u OT
YCIIOBHH K TpeOOBaHHUAM M OT TPEOOBAHUH K YCIOBUAM. [IpreMbl moucka
pelieHus 3anaun. MoeupoBaHe MPY PEIICHUY 3aJa4H: TOHATUE
MaTEMAaTHYCCKOW MOJICIIA M MATEMAaTHUCCKOTO MOJICIIMPOBAHMS KaK
METOJIa PEIICHHUS 3a7a4M, BUIBI MOJICICH (TIpeAMETHBIC, TpadUuecKue,
3HAKOBBIC U JIp.). CxemMaTnveckas 3auch, TadnnuHas 3amuch. CrocoOs
odopmiieHus perieHus. [IpreMbl MPOBEPKH PEIICHUS. 3a1au «Ha
4acTh». 3aJ1a4yl Ha JIBIKCHUE: HABCTPEUY, B OJTHOM HAIIPABJICHUU, B
MIPOTHBOIOJIOKHBIX HAIPABICHUSX, 110 pEKe.

v, T

T'eomerpuueckue
(uryps! Ha
TUTOCKOCTH U B
TIPOCTPAHCTBE.

I'eomerpraeckue GUrypbl Ha IIOCKOCTH: MPOCTEHIIHE (GUTYPHI, YTIIBL,
napajuieslbHbIC U TEPIICHANKYIAPHBIE IPSMBIC, TPEYTOIBHHUKH,
YeTBIPEXYTOIBHIKHI, MHOTOYTOIFHUKH, OKPY>KHOCTB B KpyT. OCHOBHBIE
OTHOIIEHHS U CBOHCTBA (DUTYP HA ITIOCKOCTU: aKCHOMBI TUNTAHUMETPHH;
OTIpe/ieIeHne, CBOWCTBA M MIPU3HAKH HapaIeTbHOCTH U
NEepHEeHANKYIISIPHOCTH NPSIMBIX; OIPE/ICIICHUE ¥ NPU3HAKK PaBCHCTBA
TPEyroJIbHUKOB; ONpE/IeICeHHE, CBOMCTBA M ITPU3HAKH PaBHOOEPEHHOTO
TPEYroJIbHUKA; ONpEe/ICHUE, CBOMCTBA U IPU3HAKYU MPSIMOYTOJIBHOIO
TpeyroibHuKa, TeopeMa [Indaropa; onpexneneHue, CBOWCTBA M NPU3HAKH
NOJOOHBIX TPEYTOJILHUKOB TPEYroJbHUKA; ONPEe/ICHNE, CBOHCTBA 1
MPU3HAKH MapajiesiorpaMmma, mpsMOyroibHUKa, poMba, KBaapara,
TpATeIuy; CPEeIHS IMHAS TPEYTOIbHUKA U CPEIHSAS JINHUS TPAIICIIH;
Teopema Paireca; COOTHOIICHUS MEXTy CTOPOHAMH U YTJIaMH B
TPEYTOJILHUKE: CyMMa YTJIOB TPEYTOJIbHHUKA, BHEITHIH YTOJ
TPEyTOJIbHUKA, HEPAaBEHCTBO TPEYTOJIbHIKA, TEOpEMa CHHYCOB, TEOpeMa
KOCHHYCOB; JIOMaHasi, MHOTOYTOJIbHUK, PaBIIIEHBI MHOTOYTOJIbHHK;
KPYT U OKPY>KHOCTB, YTJIB6I 1 MHOTOYTOJIFHUKH, BIUCAHHBIC U ONIICAHHBIE
OKOJIO OKpYKHOCTH; Iuiomaau ¢uryp. ['eomerpuueckue GUrypst B
IIPOCTPAHCTBE: B3aUMHOE PACIION0KEHUE MPSIMBIX U MIOCKOCTEH;
MHOTOTPaHHHKH: IPU3Ma, TTHPAMUJIA, TPABHIBHBIC MHOTOTPAHHHUKH,
napaJulesienuIes, Kyo; Tejaa BpalleHus U UX OBEPXHOCTH: LIMIIMHIP,
KOHYc, map, cdepa. [lnomaayu noBepxHocTei 1 00bEMBI
IPOCTPaHCTBEHHBIX QUTYp.

[TpubnmxeHHbIC
BBIYNCIICHUS.

[IpubnuxeHHbIe BeIYUCICHUS. [[pUOTIKEHHBIC 3HAYCHHS BETHIHH.
Oxpyraenue. [TorpemHocT npubIvmkeHwii: ICTOYHUKH U BB
norpeuHocTei, KonmuecTBeHHbIE XapaKTEePUCTUKH TTOTPEITHOCTEH,
a0CoFOTHAS ¥ OTHOCHTENbHAS TOTPEITHOCTE. BEepHBIE 1 COMHHUTENBHBIC
3Havamwue nupsl. [lorpemHocTn apuMEeTHIESCKUX OTIePAITHA.

Metonast
MaTEeMaTHYCCKOM
CTaTUCTHKH.

ITonsTe o maTemaTnueckoit ctaTucTuke [ eHepanbHast COBOKYITHOCTb U
BeIOOpKa. CTaTrcTHYecKui psia. ['padudeckoe mpeacTaBieHre
CTaTUCTHYECKUX PAJOB. DMIHPHUYCCKas PYHKIUS paclpeIeIeHus.
[MonsTre o cTaTHcTHYECKOH runore3e [IOHATHE CTATHCTHYECKUX
runote3. CTaTHCTUYCCKUE KPUTSPUU MIPOBEPKH HYJICBOU THITOTE3bI.
Kpurnueckast 00macts. [IprHIMT IPOBEPKH CTATHCTHYCCKUX THITOTES.

DJIE€MEHTHI HUCTOpUN
MaTCMaTHuKHU.

DTanbl pa3BUTHUS MOHITHH HATYpPaIILHOTO YHCIIA U HYJIS. Pacmmpenue
MIpeCTaBJICHUs YelI0BeKa 0 Yncie B Xoie dBoJitounu. Mctopus coznanus
CHUCTEM €JIMHUI BeIMYUHBL. VIcTOpUS pa3BUTHSI TCOMETPHUH.
I'eomeTpraeckue 3HaHUS B IPEBHUX IIUBIUIM3AIIX. Pa3BuTHEe reoMeTpun
B HOBOE BpEMSI.

P, T

Ipumeuanue: T — mecmuposanue, P — nanucanue peghepama, ¥ — ycmuuiii onpoc, KP — konmponwsHas paboma

2.4.2. 3aHATHSA CEMMHAPCKOI0 THIA

He npenycmotpeHst.
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2.4.3. llpakTnyeckue 3aHATHS (J1a0OpaTOPHbIE 3AHATHS)

Hanmenosanue
paszena

CopeprxaHue paszena

®dopma
TEKYIIEro
KOHTPOJISt

2

3

4

DJIeMEHTEI TCOpUn
MHOKECTB.

Ilonsatne MHOXeCTBa M 3JCMEHTa MHOXeCTBa. IlycToe MHOMXECTBO.
O6o3Hauenue u pacro3naBanue. CriocoObl 3a1anusi MHOXeCTB. OCHOBHEBIC
YHUCIIOBBIC MHOXECTBa. XapaKTePUCTUYECKOE CBOWCTBO. I[IpuMeHeHue
CIOCOOOB 3ajlaHKsi MHOXKECTB NpH pelieHnd 3anad. OTHOMICHHS MEXIY
MHOXecTBaMu. [10JMHOKECTBO AHHOTO MHOXXECTBA. PaBHbIE MHOXKECTBA.
Bupl NOAMHOXKECTB JaHHOr0 MHOecTBa. Ilojcyer yuciaa MOAMHOXKECTB
3aJJaHHOT0 MHOXeCTBAa. 1300payKeHHE OTHOIICHHS MEXIy MHOXECTBAMH C
MOMOIIBI0 KpyroB Oinepa. [lepecedenne n OOBEIMHEHHWE MHOXKECTB.
N3o006pakeHue nepeceyeHus: U 00bEMHCHUSI MHOXKECTB C IIOMOIIBIO KPYTOB
DOiinepa. HaxoxaeHue nepecevyeHuss U 00bSIMHECHUS! KOHEYHBIX MHOXKECTB,
3aJIJaHHBIX MEPCYUCICHUEM 3JIEMEHTOB M C MIOMOIIIBIO0 XapaKTEPUCTUICCKOTO
CBOWCTBa JJICMCHTOB. BBIUMTaHHE W JIOMONHCHHE MHOXKECTB. JlekapToOBO
MPOU3BEICHUE IBYX U HECKOJIBKUX MHOXECTB.

T,KP

BennuuHe! 1 Bx
M3MEpEeHMUsL.

[Honstue Benuuuubl. [loHsTHE wH3MepeHust BeauuuHbl. OnpeneneHue
MIOJIOKUTETILHOW CKaJIsipHOH BenuuuHbl. OIHOPOAHBIE M Pa3HOPOIHBIC
BenunHBl. OCHOBHBIE CBOWCTBA OIHOPOAHBIX CKAJNSPHBIX BEIHUYHH.
[ToHsATHE TONOKUTEIHHON CKANSIPHON BEIUYHMHBI U e m3MepeHusi. CMBICT
HATYpaJbHOTO YHCIIA, TIOJIYYEHHOTO B Pe3yibTaTe M3MEPEHHs BEIMIUHEI.
CMBICTT CyMMBI, pa3HOCTH, IPOM3BEICHHUS M YAaCTHOT'O HATYpPAIBHBIX YHCE,
MTOJTyICHHBIX B PE3yNIbTaTe N3MEPEHHSI BEITHIHH.

CucreMsl
CUHCIIEHHUS.

IloHsTHE CHCTEMBI CUUCIICHUS. HOSI/I]_II/IOHHBIQ 1 HCIIO3UIIWUOHHBIC CHUCTCMBbI
CUHCJICHHUA. 3alKCh ¥ HA3BaHHUC YKCEII B Z[CCHTH‘IHOﬁ CHUCTECMC CUHHCIICHHUA.
CpaBHeHI/Ie YUCCII. PaSpH,HHI)IG CAVHUIIbI. HO3I/IIII/IOHHLIC CUCTCMBI
CUHUCJICHUA, OTJIUMYHBIC OT L[CCHTI/I‘IHOfl; nepexo OT 3alucu 41ucell B OHHOﬁ
CHCTEMC CUHUCJICHU K 3aIIMCH B [[pyl"Oﬁ CHCTCMC CUUCIICHUS.

T,KP

TexcroBas 3agava u
€C peuICHuC.

CtpyKkTypa TeKCTOBOM 3aaun. Y cI0BUs U TpeOoBaHUs. ApudmeruuecKuit
U anre0panvecKuil CriocoObl peIieHNs TEKCTOBBIX 3a1a4. DTambl PEIICHUS
3aJ1auu: aHaJH3, TOUCK PEUICHHUs, OCYIICCTBICHHUE IJIaHA PEUICHUS,
mpoBepka. [Ipuemsl ananmsa, pa3dop TekcTa 3a1a4u OT YCIOBUH K
TpeOOBAaHUAM H OT TPpeOOBaHHUH K ycIOBHAM. [IpreMbl MowcKa pemeHns
3amaun. MoiennpoBaHie Py PEIICHNH 3a/1a4d: TIOHATHE MaTeMaTHIECKON
MOJIENIA 1 MAaTeMaTHIECKOTO MOJICITMPOBAHMS KaK METOJa PEIICHHS 3a1a4H,
BHJIBI MOIeTIeH (TTpeaMeTHbIe, Tpaduueckre, 3HAKOBBIC U JP.).
CxemaTu4ieckas 3aIuch, TabmyHas 3anuchk. CrocoOb! oopmiteHus
peurenust. [IpueMspl IPOBEPKU pENICHUS. 3alaud «Ha YaCTHy. 3a1aud Ha
JIBUYKCHHUE: HABCTPEUY, B OJTHOM HATPABJICHUH, B IPOTUBOTIOI0KHBIX
HATPaBJICHUSX, 110 PEKE.

T,KP
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Ne Hanmenosanue
TEMBI pasznerna

Copneprkanue pasnena

®dopma
TEKYIIEro
KOHTPOJIS

1 2

3

4

5 T'eomerpuueckue
(uryps! Ha
TUTOCKOCTH U B
TIPOCTPAHCTBE.

I'eomerpraeckue GUTrypbl Ha IWIOCKOCTH: MPOCTEHIIHE (GUTYPHI, YTIIBL,
napajuieNIbHbIC U IEPIICHANKYIAPHBIE TIPSMBIC, TPEYTOIbHHUKH,
YEeTHIPEXYTOIFHIKHN, MHOTOYTOJFHUKH, OKPY>KHOCTB B KpyT. OCHOBHBIE
OTHOIIEHHS U CBOHCTBA (GYUTYP HA IIIOCKOCTU: aKCHOMBI TUNTAHUMETPHH;
OTIpe/ieIeHne, CBOWCTBA M MIPU3HAKH apaIeTbHOCTH U
MEPIICHANKYIIPHOCTH MPSMBIX; ONPECIICHUE U MPU3HAKH PABCHCTBA
TPEyroJIbHUKOB; ONpe/IeIeHHE, CBOMCTBA M ITPU3HAKH PaBHOOEPEHHOTO
TPEYTOJIbHUKA; ONPEICIICHHE, CBONCTBA U MPU3HAKHU MPSMOYTOIBHOTO
TpeyroyibHuKa, Teopema [Tudaropa; omnpexnercHue, CBOMCTBA U MPU3HAKH
NOJOOHBIX TPEYTOJILHUKOB TPEYroJbHUKA; ONPEe/ICHNe, CBONCTBA U
MPU3HAKH MapajuiesiorpaMmma, mpsMOyroibHIKa, poMOa, KBaapara,
TpATeIuy; CPEeIHS IMHAS TPEYTOIbHUKA U CPEIHSAS JINHUS TPAIICIIH;
Teopema Paireca; COOTHOIICHUS MEXTy CTOPOHAMHY U YTJIaMH B
TPEYTOJIBHUKE: CYMMa YTJIOB TPEYTOJIbHUKA, BHEITHUHA yToJl TPEYTOJIbHUKA,
HEPaBEHCTBO TPEYTOJIBHHKA, TEOpEMa CHHYCOB, TEOpeMa KOCHHYCOB,
JIOMaHasi, MHOTOYTOJIbHHK, ITPaBUIIBHBII MHOTOYTOJIEHUK; KPYT U
OKPY>KHOCTB, YTIIBI 1 MHOTOYTOJIbHUKH, BIIMCAHHBIC W OMTHUCAHHBIE OKOJIO
OKpYXHOCTH; Tutommamy ¢puryp. ['eomerpuueckue GUryphl B IPOCTPAHCTBE:

B3aMMHOC PACITIOJIOKCHUEC TPAMBIX U HHOCKOCTeﬁ; MHOTOrpaHHUKU: IpU3Ma,

MpaMua, MpaBUIIbHbIE MHOTOTPaHHHKH, Napajuiesenues, Kyo; Tena
BpALIEHHs U UX MOBEPXHOCTH: LIMJIMHIP, KOHYC, 11ap, chepa. [Tnomanu
TIOBEPXHOCTEH U 00BEMBI IPOCTPAHCTBEHHBIX (PUTYD.

T

6 [TpubnmkeHHbIC
BBIYNCIICHUS.

[pubnuxeHHbie BeraucicHus. [[puOIKeHHBIC 3HAYCHHST BETHYHH.
Oxpyraenue. [TorpemHocTr npubIvkeHwii: ICTOYHUKH U BB
norpeuHocTei, KonmuecTBeHHbIE XapaKTEePUCTUKH TTOTPEITHOCTEH,
a0CoIIOTHAS U OTHOCHUTENBHAS TOTPEITHOCTE. BEepHBIE M COMHHUTENBHBIC
3Havamwue nupsl. [lorpemHocTn apruMEeTHIESCKUX OTIePAITHIA.

7 Metonast
MaTEeMaTHYCCKOM
CTaTHUCTHKH.

ITonsTe o maTemaTnueckoit ctaTucTuke [ eHepabHast COBOKYITHOCTb U
BeIOOpKa. CTaTrcTHYecKui psia. ['padudeckoe mpeacTaBieHre
CTAaTHCTHYECKUX PAOOB. DMIHpHUIECcKas PYHKINS pacrpeneIeHus.
[NonsTre o cTaTucTUYecKOl runore3e [IOHATHE CTATUCTHYSCKUX TUIIOTES.
CraTHCTUYECKHE KPUTSPUH MPOBEPKHU HYJIEBOW rUoTe3bl. Kpurnueckas
001acTh. [IprHIIMT IPOBEPKH CTATHCTHYCCKUX THITOTE3.

8 OneMeHTsl HCTOpUU
MaTeMaTHKH.

Drarbl pa3BUTHS HOHITHI HATYPATHLHOTO YKCIA U HyJis. Paciupenne
MPE/ICTABICHMUS YelIOBEKa O YUCie B X0/Ie dBomonun. Mctopus co3nanus
CHCTEM eJIMHMI] BETHYUHBL. VICTOpUS pa3BUTHSI TEOMETPHUH.
I'eoMeTpHUeCcKre 3HAHKS B IPEBHUX [UBUIH3ANNAX. Pa3BUTHE T€OMETPHH B
HOBOE BpeMs.

P, T

Ipumeuanue: T — mecmuposanue, P — nanucanue peghepama, Y — ycmueiii onpoc, KP — konmponvnas paboma

2.4.4. Coaep:xaHue caMOCTOATEJIbHOI PadoThI

IIpumepHasi TemaTuka pedeparos:

I'eomerpus B [IpeBnem Erunre.
I'eomeTpus B [IpeBHem BaBumnone.
I'eomerpus B dpeBueit Unauu.
I'eomerpus B [IpeBnem Kurae.
I'eomeTpus B [dpeBnHeit ['penun.

I/ICTOpI/I‘ICCKOC pPa3sBUTUC NPCACTABICHUC YCIIOBCKA O YUCIIC.

CrapuHHBIE MEPBI.

FeOMeTpI/I‘IeCKI/Ie BEJIMYMHBI M CITOCOOBI MX BBEIYHCIICHUS.

0. ApI/I(i)MeTI/I‘IeCKI/Ie JICMCTBUS HaJl YMCIaMU B Pa3JIMYHbIX CUCTCMAX CUHUCICHUA.

1
2
3
4
5.
6. HeeBKHI/II[OBBI ICOMCTpPHUH.
7
8
9.
1
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11. Pumckas Hymepanusi.

12. TlpuMeHeHre ABOMYHOM CHUCTEMBI cunciieHus: B uHpopmatuke. Anredpa bys.
13. CraTtuctuueckas 00paboTKa JaHHBIX SKCIIEPUMEHTA.

14.3agaun HA COBMECTHYIO pa0OTy | 3a/1a4u 0 OacceiHe.

15.3agaun Ha cMecH, CILIaBbl, pAaCTBOPHI.

2.4.5. IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeH sl IS CAMOCTOSITeIbHOI padoThI
o0y4yarommXxcs Mo JUCIHUIInHEe

CamocrosTtenbHast paboTa CTyI€HTa B IPOLIECCE OCBOCHUS TUCIIUIUIMHBI BKIIIOUAET:

-M3yYE€HHE OCHOBHOU U JIONIOJHUTEIBHOM JIUTEPATYPHI 110 KYpCY;
-CaMOCTOSITENIbHOE U3YYEHHE HEKOTOPBIX BOMPOCOB (KOHCIIEKTUPOBAHHKE);
-paboTy C 3IEKTPOHHBIMU YUYEOHBIMU PECYpPCAMU;

-U3y4CHUE UHTEPHET PECYPCOB;

-IIOJITOTOBKY K MPAKTHYECKUM 3aHATHUAM,
-CaMOCTOSITEJIbHOE BBIINIOJHEHNUE JOMAITHUX 3aJaHUM,
-TIOATOTOBKY pedepara Mo OJHOU U3 TEM Kypca.

Havanmom opranm3zanuu mo00il CaMOCTOATEIHLHOW PAOOTHI TOJDKHO OBITH MPUBHUTHE
HaBBIKOB M YMEHHM I'PaMOTHOM pabOThl ¢ Y4EOHON U HAYYHOU JTUTEpaTypoil. DTOT mpolecc, B
MIEPBYIO OYepe/lb, CBA3AH C HAXOXKICHUEM HEOOXOIUMOM AJI YCIEUIHOTO OBIAJeHUSI Y4eOHbIM
MarepuajgoM JuTeparypoil. CTYIeHT HODKEH YMETh TOJb30Barhcs (OoHAaMH OUOIMOTEK U
CIIpaBOYHO-OMOIMOTpaUIeCKUMH U3TaHUSIMH.

CryneHTbI 151 TOJIHOLEHHOTO OCBOCHHSI Y4eOHOTO Kypca JOKHBI COCTABIIATH KOHCIIEKTHI
KaK MpU IPOCIYIIMBAHUM €T0 TEOPETUUYECKON (JIEKIIMOHHON) YacTH, TaK U MPHU MOATOTOBKE K
MpaKTHIeCKUM  (JTabopaTOpHBIM) 3aHATHAM. JKenarenbHO, YTOOBI KOHCIIEKTHI JICKITUH
3alMCHIBAIMCH B JIOTUYECKON IMOCIEAOBATEIbHOCTH U3YyUYEHHS Kypca U COAEPKAIKNCh B OIHOU
TeTpaau.
Ha camocTosiTensHyI0 paboTy CTyI€HTOB OTBOJUTCS 56 4acoB yueOHOTO BpeMEHH.

[epeuens yueOHO-METOANYECKOTO 00ECTICUCHNMS TUCIUTUIMHBL IO BBHITIOJIHEHUIO
CaMOCTOATENILHOM PabOThI
Tema 1. DnemenTsl Teopuu  |Maremaruka : [yueOnoe mocooue] / B. I1. Omenpuenko, J. B. KypbaToBsa. - 9-¢ u3., crep.
MHOYECTB. - PocroB #/]l. : ®ennkc, 2014. - 380 c. - (Cpennee npodeccruoHanbHoe 0Opa3oBaHue).
MaremaTrka [DIeKTpOHHBINA pecypc] : yueOHOe mocodue Uil yJaluxcsl HadalbHBIX U
cpemHuX TPOo(EeCCHOHANBHBIX 00pa3oBaTeNbHBIX yupexaeHuin / YepHemoB M.M.,
Kap6aunnckas H.b., Jle6eneBa E.C., XaputonoBaE.E. - M. : Poccuiickuit
TOCYIapCTBEHHBIM yHHUBepcUTeT mnpaBocymus, 2015. - 342 c¢. : wmm - URL:
//biblioclub.ru/index.php?page=book&id=439595
UYeprenioB, M. M. MaremaTtnka [DneKTpoHHBIH pecypc] : ydeOHOoe mocobue uist
yUYaIIUXCs HAYaTbHBIX M CPEIHUX MPO(PECCHOHATBHBIX 00pa30BaTEIbHBIX YUPSKICHHUN /
M. M. Yepuenos, H. b. Kap6auunckas, E. C. Jlebenesa, E. E. Xapuronoa. — M. :
Poccuiickuii rocygapcTBeHHbIH yHUBepcuTeT npaBocyaus, 2015. — 342 c. : un. — URL:
//biblioclub.ru/index.php?page=book&id=439595
Tema 2. BenuuuHsl U ux Marematuka : [yueOHoe mocobue] / B. I1. Omenpuenko, 3. B. Kypbaroga. - 9-¢ u3n., ctep.
M3MEpeHusl. - PocroB #/]I. : ®ennkc, 2014. - 380 c. - (Cpennee npodeccruoHanbHoe 0Opa3oBaHue).
MaremaTrka [DIeKTpOHHBINA pecypc] : yueOHOoe mocodue Uil yJaluxcsl HadalbHBIX U
cpemHuX TPOo(eCcCHOHANBHBIX 00pa3oBaTeNbHBIX yupexaeHuin / YepHemoB M.M.,
Kap6aunnckas H.b., Jle6eneBa E.C., XaputonoBa E.E. - M. : Poccuiickuit
TOCYIapCTBEHHBIM yHHUBepcHUTeT mnpaBocymus, 2015. - 342 c¢. : wmm - URL:
//biblioclub.ru/index.php?page=book&id=439595

HaumenoBanue pazaeia

Tema 3. Cucremsl Maremartuka : [yueOHoe mocobue] / B. I1. Omenpuenko, 3. B. Kypbaroga. - 9-¢ u3n., ctep.
CUHCJICHUS. - PoctoB #//l. : ®enukce, 2014. - 380 c. - (Cpeanee npodeccuonaiHOe 00pa3oBaHue).
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Maremarrka [DeKTpOHHBIH pecypc] : yueOHOe mocoOue AJisl yJalluxcsl HayaibHBIX U
cpemHuX TPOo(eCcCHOHANBHBIX 00pa3oBaTeNbHBIX yupexaeHuin / YepnemoB M.M.,
Kap6aunnckas H.b., Jle6eneBa E.C., XaputonoBa E.E. - M. : Poccuiickuit
TOCYIapCTBEHHBIM yHHUBepcHUTeT mnpaBocymus, 2015. - 342 c¢. : wmm - URL:
//biblioclub.ru/index.php?page=book&id=439595

UepreroB, M. M. Marematuka [DneKTpoHHBIH pecypc] : ydeOHOe TocoOwe st
YYaImxcsi HA4aJIbHBIX M CPEIHUX MPO(PECCHOHATHHBIX 00pa30BATENbHBIX YUPEKICHIH /
M. M. Yepuenos, H. b. Kap6auunckas, E. C. Jlebenesa, E. E. Xapuronoa. — M. :
Poccuiickuii rocygapcTBeHHbIH yHUBepcuTeT npaBocyaus, 2015. — 342 c. : un. — URL:
//biblioclub.ru/index.php?page=book&id=439595

Tema 4. TekcroBas 3amaua u |Maremartuka : [yueOHoe oco6ue] / B. I1. Omenpuenko, J. B. KypbaToBa. - 9-¢ u3., crep.
ee peleHue. - Poctos #/]1. : ®enukce, 2014. - 380 c. - (Cpeanee npodeccuonaibHOe 00pa3oBaHue).
Maremarrka [DeKTpOHHBII pecypc] : yueOHOe mocoOue AJIsl yJalluxcsl HayaibHBIX U
cpenHUX NpodeccCHOHANBHBIX 00pa3oBaTelbHBIX yupexiaeHudd / UepHenoB M.M.,
Kap6aunnckas H.b., Jle6eneBa E.C., XaputonoBaE.E. - M. : Poccuiickuit
TOCYIapCTBEHHBIM yHHUBEpcHUTeT mnpaBocymus, 2015. - 342 c¢. : wmm - URL:
//biblioclub.ru/index.php?page=book&id=439595

Kouypenko, H. B. Maremarnka nans TegarorniecKUX HANpaBICHWH : YICOHHK U
npaktukym mist CITO / H. B. Kouypenko, B. . Creryposa, H. JI. Credanosa, O. B.
Xaputonoa/ moz oomt. pea. H. JI. Crepanosoii. — M. : MI3narensctBo KOpaiit, 2016. —|

218 c. — URL: https://www.biblio-online.ru/viewer/740E3DBS5-2345-45DC-9F17-
F5379857FFDF#page/1
Tema 5. 'eomerpudeckue Huxonosa, H.B. KpaTkwuii Kypc anre0psl 1 TeOMETpHH: IPUMEPBI, 331a4H1, TECThI
¢Gurypbl Ha IUIOCKOCTH U B |[DrekTpoHHBIH pecypc] : yueOHoe nocodue / H.B. Hukonosa, H.H. I'a3usosa, I".A.
IIPOCTPAHCTBE. Huxonoga. - Ka3zans : U3garensctso KHUTYVY, 2014. - 100 c. : un. - URL:

//biblioclub.ru/index.php?page=book&id=428767

ITonoB, A. M. NHdpopMaTnka W MareMaTtuka [DJIEKTpOHHBIH pecypc] : y4eOHUK U
npaktukyMm s CITIO / A. M. [Tonos, B. H. Cotaukos, E. U. Haraega ; moxg pen. A. M.
ITonoBa. — 3-e wm3m., mepepadb. m gom. — M. : IOpaiir, 2016. — 430 c. —

(ITpodeccuonanpHoe  obpazoanme). — ISBN  978-5-9916-6467-7. — URL:

https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464
Tewma 6. [TpubnxeHHbIC Hukonora, H.B. KpaTtkuii kypc anreOpbl ¥ reOMETPUU: TIPUMEPBI, 3a]1a9H, TECTHI
BBIYHCIICHUS. [Dnexrponnsrit pecypc] : yaebnoe nmocodbue / H.B. Hukonosa, H.H. I'a3u3osa, I'.A.

Huxonogsa. - Kazans : 3gatensctBo KHUTY, 2014. - 100 c. : un. - URL:
//biblioclub.ru/index.php?page=book&id=428767

ITono, A. M. Mndopmaruka u Maremarhka [DJIEKTpOHHBIH pecypc] : y4eOHUK W
npaktukym g CI1O / A. M. [omnos, B. H. Coraukos, E. 1. Haraesa ; mox pea. A. M.
IMomoBa. — 3-¢ wu3xa., mepepad. m gom. — M. : HOpaiit, 2016. — 430 c. —

(ITpodeccuonanvHoe  obOpazopanue). — ISBN  978-5-9916-6467-7. — URL:

https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA6280464
Tema 7. MeTtonbl Hukonora, H.B. KpaTtkuii kypc anreOpbl ¥ reOMETPUH: TIPUMEPBI, 3a]1a9H, TECTHI
MaTeMaTHIeCKOH [Dnexrponnsrit pecypc] : yaebnoe nmocobue / H.B. Hukonosa, H.H. I'a3u3osa, I".A.
CTaTHUCTHKH. Huxonosa. - Kazans : 3gareascreo KHUTY, 2014. - 100 c. : un. - URL:

//biblioclub.ru/index.php?page=book&id=428767

Ueprerno, M. M. Matematuka [ DJIeKTpOHHBIN pecypc] : yaeOHoe mocodue s
YUaIUXCsl HAYaJIbHBIX M CPEHUX NMPO(EeCCHOHATBHBIX 00pa30BaTEbHBIX YUPEKACHUHN /
M. M. Yeprenos, H. b. Kap6aunnckas, E. C. Jlebenesa, E. E. Xapuronosa. — M. :
Poccuiickuii rocynapcTBeHHBIN yHUBEpCUTET npaBocyaus, 2015. — 342 c. : un. —
URL: //biblioclub.ru/index.php?page=book&id=439595

Tema 8. DnemenTsl uctopun |Maremartuka : [yueOnoe mocooue] / B. I1. Omenpuenko, J. B. KypbaToBa. - 9-¢ u3., crep.
MaTEMAaTHKH. - PoctoB #/]1. : ®enukce, 2014. - 380 c. - (Cpeanee npodeccuonaibHOe 00pa3oBaHe).
Maremarrka [DeKTpOHHBII pecypc] : yueOHOe mocoOue Al yJalluxcsl HayaibHBIX U
cpemHuX TPOo(eCcCHOHANBHBIX 00pa3oBaTeNbHBIX yupexaeHuin / YepHemoB M.M.,
Kap6aunnckas H.b., Jle6eneBa E.C., XaputonoBa E.E. - M. : Poccuiickuit
TOCYIapCTBEHHBIM yHHUBepcHUTeT mnpaBocymus, 2015. - 342 c¢. : wmm - URL:
//biblioclub.ru/index.php?page=book&id=439595

Kpome nepeunciieHHbIX HCTOYHUKOB 110 TEMaM CaMOCTOSTENIbHON PaOOThI, CTYJIEHT MOXKET
BOCIIOJIB30BaThCA  DJIEKTPOHHO-O0MOMuoTeunbiMu cuctemamu (ObBC), mpodeccuoHanbHbIMU
0a3zaMM  JaHHBIX, OJJCKTPOHHBIMH  0a3aMH  TIEPUOJMYECKHX  W3JAHUH,  JPYTHMHU
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nHPOPMAIMOHHBIMU ~ pecypcamMy, yKazaHHbIMH B pasgene 5.4 «llepeueHr pecypcos
UHPOPMAIIMOHHO-KOMMYHUKAIIMOHHON ceTn «lHTepHeT», HEOOXOIUMBIX JJIsi OCBOCHHSA
IUCHUUTUTHHBD, BKIIOYAIOMIMKA PECypChl, JOCTYHN K KOTOPHIM OOECHEeYeH IO JOroBOpaM ¢
npaBooOnagarensiMi, W o0Opa3oBaTeNbHbIC, HAy4HBIE, CIPABOYHBIE PECYpPCHl OTKPBITOTO
JOCTyHa, HMelomme craryc odunuansHbX (demepanpHble, OTpacieBble, YUpEKICHUH,
OpraHM3anyii 1 T.1I.), a TAK)KE MOMCKOBBIMU CHCTeMaMH ceTd MHTepHeT 1 oucka u paboTsl ¢
Heo0XxouMo# nH(popMaIuei.

JIns ocBOEHHUS NaHHOM JAWCHMIIMHBI M BBIMOJHEHHWS IPEIyCMOTPEHHBIX Y4eOHOIl
IporpaMMol Kypca 3aJaHuil 1O CaMOCTOSITEIbHOM paboTe CTYAEHT MOXKET HCIIOJIb30BaTh
cienyoniee yueOHO-METOJUUECKOE 00eCIIeUeHuE:

- METOAMYECKHME PEKOMEHIAIMH TNpPenojaBareiss K OpraHu3alud BHEAYIUTOPHOU
CaMOCTOSITEIbHOM PabOThI CTYACHTA.
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3. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Jlis peanu3anil KOMIIETEHTHOCTHOTO TOAXOAa IMPEeIyCMAaTPHUBACTCS HCIOJIb30BAaHHUE
aKTUBHBIX U MHTEPAKTUBHBIX (POPM MPOBEICHHS ayIUTOPHBIX W BHEAYJUTOPHBIX 3aHATHUH C
1enpio GopMupoBaHus M pa3BUTHS MPOQECcCHOHANBHBIX HaBBIKOB oOyuaromuxcs. B mpomecce
NpenoJaBaHusl TMPHUMEHSIOTCS 00pa3oBaTeNbHbIE TEXHOJIOTMH pa3BUTHA KPUTHYECKOTO
MBILIUIEHUS, TPOOIEMHOE 00yUeHHE, TPOSKTHOE 00yUeHHEe, padoTa B MAJIbIX TPYIIaXx.

3.1.00pa3oBaTe/ibHbIE TEXHOJIOTHH NIPU NPOBEICHUH JeKINH

TeXHOJIOTUH, IPUMEHSEMBIE PU Koz-o
W3yuyaembie TeMbl TUCLHUTLTHHBI N qacoB
MIPOBECHUH JICKLIMOHHBIX 3aHSATHI
1 | DneMeHThl TEOPUU MHOKECTB. TexHomorus MPoOIEMHOT0 00yUCHUS 7%
AynuoBH3yaTbHBIC TEXHOJIOTHH
2 | BennuuHbI U UX U3MEpPEHUSL. Texuonorust mpoOIeMHOTO 00yICSHUS 5%
AyaunoBH3yalibHbIC TEXHOJIOTHU
3 | CHcTeMBbl CUUCIICHUSI. Texnonorust mpoOIeMHOT0 00yIESHHUS 4%
AyauoBH3yalibHbIE TEXHOJIOTHU
4 | TekcroBas 3aa4a u ee pelIcHue. Texnonorust mpoOIeMHOT0 00yICSHHUS 1%
AynuroBH3yasibHbIC TEXHOJIOTHU
> | I'eomerpuseckue dpurypui na TexHomOrHs MPOOIEMHOTO 00yUCHUS
IUTOCKOCTH H B IPOCTPAHCTBE. 7*
AynroBH3yalTbHbBIC TEXHOJIOTHH
6 | IIpuOnrxeHHBIC BEIYMACIICHUS. TexHomorus MPOOIEMHOTO 00yUCHUS 3
AynroBH3yaTbHBIC TEXHOJIOTHH
7 | Meroapl MaTeMaTHYECKOU TexHomorus MPoOIEMHOT0 00yUCHUS 5
CTaTUCTHKH. AynroBH3yaTbHBIC TEXHOJIOTHH
8 | DieMeHTHI HCTOPUH MATEMATUKU. | AyIHOBH3YalIbHBIC TEXHOJIOTHH 5
Bcero no auciurivae (B TOM YHCIC HHTEPAKTHBHOE 00ydeHUE™) 48 (43%)

3.2.00pa3oBaTe/IbHbIC TEXHOJIOTHH NPH NPOBEICHNH NPAKTHYCCKUX 3aHATHI

TexHosiorny, IpUMEHsSEMbIE MTPU Kon-Bo
H3y4yaemble TeMbI IMCLHILIAHBI MIPOBEACHUH NPAKTUYECKUX 3aHITUH 4acoB
1 | DneMeHTHI TEOPUH MHOYKECTB. Texuonorus npodIeMHOTO 00yUCHHS 4%
Texuousorus paboThl B MaJIbIX TPYIIaxX
2 | BennauHbl 1 MX U3MEPEHHUS. TexHoMOTHA TPOOIEMHOTO 00YIECHUS 4%
Texnonorus paboThl B MaJIbIX TPYIIax
3 | Cucremsl cuucieHus. TexHonorus mpo6aeMHOro 00y4eHus %
Texuousorus paboThl B MaJIbIX TPYIIAX
4 | TexcroBas 3a7a4a U ee pelIcHue. Texuonorus npodIeMHOT0 00yUeHHs g
TexHosorus paboThl B MaJIBIX TPYIIAX
5 | 'eomerpuueckue Guryps! Ha Texuonorus npodIeMHOT0 00yUeHHs 6
IUIOCKOCTH U B IIPOCTPAHCTBE. Texnosorus paboThl B MaJIbIX TPYIIAX
6 | IIpubniKkeHHBbIC BEIYUCIICHUSL. Texuonorus npodIeMHOT0 00yUeHHs %
Texnosorus paboThl B MaJIbIX TPYNIAX
7 | Meroasl MaTeMaTHYECKOM Texuonorus npodIeMHOT0 00yUeHHS %
CTaTHCTHKH. Texuosorus paboThl B MaJIbIX TPYNIAX
8 | DnemMeHThl UCTOPUM MaTEMATHKH. Metoxa npoekToB 4
Huckyccust
Bcero o aucuuiuimae (B TOM 4yKcie HHTEPAaKTHBHOE 00yueHne™) 32(32%)

17




4. YCJIOBUS PEAJIM3AIIMU TPOTPAMMbBI YYEBHOM JIJUCHIUTTUJTHBI

4.1. MaTepuajibHO-TeXHMYeCKas1 0a3a, He0OX0AMMAas JIJIs1 OCYIIeCTBJICHUSA
00pa3oBaTe/ILHOIO Npolecca Mo JMCUUILINHE

Peanu3zanus yaeOHOM TUCITUTIIMHBI OCYIIECTBISIETCS B CIIEIIMATILHO 000PYI0BAHHOM
KaOMHETE MAaTEMATHYECKUX TUCIIUIUINH.

O0OopynoBanue y4yeOHOro kKadMHeTa: MYJIbTHUMEIUANPOCKTOP, KOMIIBIOTEP, 3KpaH,
J0CKa MelloBasi, ydeOHas MeOelnb, HaTJsIHbIC MOCO0Us, y4eOHO-METOIMYECKHE MaTepHAbI,
reoMeTpUYecKre MOJIENH, CrieluaibHas IMTeparypa, Bbixo B IHTepHeT.

4.2. [lepeyeHb HEOOXOAMMOTO MPOTPAMMHOI0 O00ecIeYeH st

1. 7-zip; (nuueH3us Ha aHr. http://www.7-zip.org/license.txt)

2. Adobe Acrobat Reade; (sutnien3us -
https://get.adobe.com/reader/?loc=ru&promoid=KLXME)

3. Adobe Flash Player; (nmumensus - https://get.adobe.com/reader/?loc=ru&promoid=KLXME)
4. Apache OpenOffice; (mumensus - http://www.openoffice.org/license.html)

5. FreeCommander; (umenH3us -
https://freecommander.com/ru/%d0%bb%d0%b8%d1%86%d0%b5%d0%bd%d0%b7%d0%b8
%d1%38f/)

6. Google Chrome;(numen3us -
https://www.google.ru/chrome/browser/privacy/eula_text.html)

7. LibreOffice (B cBOO0OAHOM J0CTYyTIE);

8. Mozilla Firefox.(munen3us - https://www.mozilla.org/en-US/MPL/2.0/)
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5. MIEPEYEHb OCHOBHOM U oﬂOl’IOJIHPITEJII)HOfI YUYEBHOU JIUTEPATYPHI,
HEOBXOJAUMOMU JIsA OCBOEHUSA AU CHUIIJINHBI

5.1 OcHoBHas JauTEpPaTypa

1. Omenwuenko, B. I1. Marematuka : yue6. mocobue / B. I1. Omenbuenxo, 3. 1. KypbartBa. —
N3zn. 9-e., crep. — PocrtoB H/]] : ®denukc, 2014.

2. Yepneunos, M. M. MaremaTnka [ DIeKTpOHHBIH pecypc] : yueOHOe mocodue Il yJarmuxcs
HaYyaJlbHBIX U CPEeAHHUX MpodeccHoHaNbHBIX 00pa3oBaTeNbHBIX YupexaeHuit / M. M.
UYepnuenos, H. b. Kap6aunnckas, E. C. Jlebenesa, E. E. Xapuronosa. — M. : Poccuiickmii
roCyJapCTBEHHbIH yHUBepcuteT mnpaBocyausi, 2015. — 342 c. : wmin. — URL:
//biblioclub.ru/index.php?page=book&id=439595

5.2 lonoJiHuTEIbHASA JIUTEPATYPA
1. HuxonoBa, H. B. Kparkuii kypc anreOpsl M I€OMETpPUM: IPUMEPHI, 3aJayd, TECTHI
[DnexTponHblli pecypc] : yuebHoe mocobue / H. B. Hukonosa, H. H. I'a3uzona, I'. A.

HuxonoBa. — Kazanp : MzparearctBo KHUTY, 2014. — 100 c. : mn. — URL:
//biblioclub.ru/index.php?page=book&id=428767

2. llomo, A. M. HNupopmatnka um maremaThka [DIEKTpOHHBIA pecypc] : y4eOHHMK U
npaktukym juisi CI1O / A. M. Tlonos, B. H. Cotnukos, E. . Haraesa ; mox pen. A. M.
[TomoBa. — 3-e wm3xg., mepepad. m gon. — M. : [Opaiit, 2016. — 430 c. —
(ITpodeccnonansHoe  obpazoBanme). — ISBN  978-5-9916-6467-7. — URL:

https://www.biblio-online.ru/book/552AAA0D-1F2E-434C-8F8B-690CA 6280464

3. Kyuep, T. Il. Matematuka. Tects : yuebHOE ocobue jist CITO / T. I1. Kyuep. — 2-e usn.,
uchp. u nom. . — M. : U3parensctBo FOpaiit, 2016. — 417 c. — URL: https://www.biblio-
online.ru/book/A1014B90-D097-4FDA-8008-83868D0B7500

5.3 llepuoauueckue U31aHUs

1. Marematnaeckue Ttpyasl. HMuacturyr wmarematukun wum. CJI. Cobonea CO PAH
(Hosocubupck). — URL: http://elibrary.ru/title about.asp?1d=7875

2. Marematuka u ee npunoxenus. XKypHan BanoBckoro Maremarudeckoro oomectsa. — URL:
http://elibrary.ru/title_about.asp?id=32863

3. MaremaTtnueckue 3ametku CBOY. HayuHo-umccnenoBaTenbCKUil MHCTUTYT MaTE€MaTUKH
Ceepo-Bocrounoro ¢geaepansaoro yausepcurera uM. M.K. AmmocoBa (Axymck). — URL:
http://elibrary.ru/publisher about.asp?pubsid=7992

4. MartemaTuyeckue METOAbl W MOJIETU: TEOpHUs, NPWIOKEHUS U pOJib B 0Opa30OBaHUMU.
VYIBSIHOBCKUN TOCYNapCTBEHHBIM TEXHMYECKUW yHUBepcuter (Vawaunosck). — URL:
http://elibrary.ru/title about.asp?id=54645

5. MartemaTnueckuii BECTHUK ME€BY30B M yHUBEpcUTETOB Bonro-Bstckoro pernona (Kupos).
— URL: http://elibrary.ru/title_about.asp?id=28395

6. Marematuueckuii popym (Mroru vHayku. FOr Poccun). FOxHBIN MaTeMaTU4eCKU HHCTUTYT
BnagukaBkazckoro HayuHoro uneHrpa Poccuiickon akazemuu Hayk U [IpaBurtenbcTBa
PecniyOmukwu CesepHas Ocetus-Ananus (Braouxaexas). — URL:
http://elibrary.ru/title about.asp?1d=32642

7. MatemaTtnueckoe oOpazoBaHue. DOHJ MaTeMaTHUYECKOTO OOpa3OBaHMsI U IPOCBEILEHUS
(Mockea). — URL: http://elibrary.ru/title about.asp?id=9942
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5.4 Ilepeyenn pecypcoB HHPOPMANMOHHO-KOMMYHHUKAINUMOHHOI ceTH « UHTEepHETY,
HEO00XOAMMBIX /IJIf 0CBOEHUS THCIUININHBI

1. OBbC «YuuBepcuterckas oudbmmoreka ONLINE» : caiit. — URL:

http://biblioclub.ru/index.php?page=main_ub red.

2. OBC UznatennctBa «Jlanby : caitT. - URL: http://e.lanbook.com.

3. IBC «IOPAUT - komiekius Kaur : caiir. — URL: https://www.biblio-online.ru;

4. OBbC «BOOK.ruy» - konmnekius kaur : caiit. — URL: http://www.book.ru;

5. Hayunas anektponHas 6ubnuoreka «eLibrary.ruy : caift. — URL:
http://elibrary.ru/defaultx.asp.

6. basel nannbeix komnanuu «Mcer Boro» [paznen: [lepuoanueckue n3nanus (Ha pycckom
s3pike)] : caiiT. — URL: http://dlib.eastview.com.

7. OnekTpoHHas oubianoreka «Grebennikony [pa3aen: XKypHanbsl (Ha pycCKOM sI3BIKE)] :
caiit. — URL: http://grebennikon.ru/journal.php.

8. OenepanpHas nHGOpMaMOHHAA cucTeMa «EMnHOE OKHO AOCTyIa K 00pa30BaTeIbHBIM
pecypcamy : caiit. — URL: http://window.edu.ru.

9. ®denepanbHbI IEHTP HHPOpMaMOHHO-00pa3oBaTenbHBIX pecypcoB (PIIMOP) : caiir. -

URL: http://fcior.edu.ru.

10.  Enwmnas xoyutexnus nudpoBeIx 00pa3oBaTeIbHBIX pecypcoB : caiit. — URL:
http://school-collection.edu.ru.

11.  OdunmanbHbIil HHTEpHET-TIOPTA MTpaBoBoil nHPoOpMaluu. ['ocynapcTBeHHas cucTeMa
npaBoBoii nHpopmarm : caiit. — URL: http://publication.pravo.gov.ru/.

12. OunukaoneauyMm : unuknoneaun. Crnoapu. CrnpaBounnku // 9bC «YHUBEpCUTETCKAs
oubmuoreka ONLINEY : caiit. — URL: http://enc.biblioclub.ru/.
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6. METOANYECKHUE YKA3AHUSA OBYYAIOIIUMCSA 110 OCBOEHHTIO
JUCHUIIJINHBI

JucuurnuinHa HaneneHa Ha (GopMHUpoBaHUE OO0IIEYy4eOHBIX KOMIIETEHIUH, TAKUX Kak
CHOCOOHOCTh  JIEMOHCTpAallMM  OOIEHAyYHbIX  0a30BBIX  3HAHUU €CTECTBEHHBIX HAYK,
MaTEeMaTUKH, TOHUMAaHNE OCHOBHBIX ()aKTOB, KOHIIETIIUH, IPUHITUTIOB ¥ TCOPHIA.

OOyueHHe CTYACHTOB OCYIICCTBISIETCS 10 TPAJAUIIMOHHOW TEXHOJOTUU (JIEKIIHH,
MIPAKTUKU) C BKIIFOYEHUEM UHHOBAIIMOHHBIX 3JIEMEHTOB.

VYcTHOE M30XKeHHEe y4eOHOro Marepuasia Ha JIEKIUU JOJIKHO KOHCHEKTHPOBATHCS.
CnymaTh JICKIIUI0 HY)XHO yMETh — TOJJEPKMBATh CBOE BHUMAHWE, NMOHSTh M 3alIOMHHUTH
yCIBbIIIAaHHOE, YJIOBUTH May3bl. B mpoiiecce u3lioKeHHs MpernojaBaTesieM JIKIUU CTYACHT
JOJKEH BBIACHUTH BCE HEMOHSATHBIE BOIPOCHI. 3alMChIBaTh COJEP)KaHUE JIEKIUU HYKHO
00s13aTeNIbHO — 3alMCH TOMOTAIOT IMOAJICPKMBATh BHUMAaHUE, CIIOCOOCTBYIOT MOHUMAHUIO H
3aIlIOMUHAHUIO YCIIBIIIIAHHOTO, TIPUBOJIUT 3HAHUE B CHCTEMY, CIIY)KAT OTIOPOM IS Iepexoaa K
6oJ1ee r1y0oKOMy CaMOCTOSATEIbHOMY U3YUEHHIO IIPEeIMETa.

MeTronuueckrue peKOMEHIAINH 110 KOHCTICKTUPOBAHUIO JISKITHIA:

— 3aIHCh TOJDKHA OBITh CUCTEMHOM, IIPEICTABIISATE COOO0M COKpAIIEHHBIN BAPUAHT JICKIIUN
npenoaasareis. Heo6xoaumo ciaymars, 001yMbIBaTh U 3alIMCHIBATH OJJHOBPEMEHHO;

— 3aMuCch BeAETCS OYEHb OBICTPO, YETKO, IO BO3MOKHOCTH KOPOTKUMU BBIPAKEHUSIMU;

— HE MpeKparmias Ciymarh IMPeroaaBareis, HYy)KHO 3alHChIBAaTh TO, YTO HEOOXOAMMO
ycBOWTh. Hemb3s 3ammchiBaTh cpa3y K€ BBICKA3aHHYIO MBICTHL TPEIIOIaBaTelsl, CIeIyeT e€
MIOHSTH U MOCJIE 3TOT0 KPaTKO 3amucarb CBOMMH CJIOBAMH WIIH CJI0BaMHM Ipenoaasareis. BaxHo,
9T00BI B HEH He OB MOTEPSH OCHOBHOW CMBICT CKa3aHHOTO;

—MMEHa, J1aThl, HA3BAHMUSI, BBIBOJIBI, OIIPE/ICIICHIS 3aITUCBIBAIOTCS TOUHO;

—clenyeT o0paTUTh BHUMaHUE Ha ohopMIleHre 3anucu JeKuuu. s KaxKoro npeamera
3aBoAMTCs 0o0mas TeTpaab. OTIUYHBIM OT OCTAJBLHOTO LIBETA CIENYET BBIAEISATH OTACIIbHbIE
MBICIIA W 3arOJIOBKH, COKpAIlaTh OTIEIbHBIC CJIOBA U MPEIJIOKEHUS, UCIIOIH30BATh YCIOBHBIE
3HAKW, OYKBBI JIATUHCKOTO W TPEYECKOrO ai(aBUTOB, a TaKXKe HEKOTOPbIE MPUEMBI
CTEHOrpa(UeCcKOro COKpaIieHus CJIOB.

[IpakTudeckue 3aHATHS 110 TUCIUTITHHE «MaTeMaTHKay MPOBOISITCS 10 CXEME:

— YCTHBIM OIIPOC TI0 TEOPHUH B HAYAJIC 3aHSITHS;

— paborta B rpynmax 1o pa3pemeHuio pa3IndHbIX CUTYAINH 110 TeME 3aHSATHUS;

— peuleHue NpakTUYECKUX 3a]1ay;

WHIUBUIYaJbHbIE 3a1aHUS JIJIS1 IOJTOTOBKU K MPAKTUYECKUM 3aHITHSIM.

Llenp mpakTHUYeCKOTo 3aHATUS - HAYUYUTh CTYICHTOB IPUMEHSATH TEOPETUYECKUE 3HAHUS
MIPY PEIICHUH MPAKTUYECKUX 3a]]a4 Ha OCHOBE PEAIbHBIX JIAHHBIX.

Ha npakTudeckux 3aHATHSAX NPeo0IafaoT Cley0IIe METO/IbI:

BepOabHBIC (MPe00IIafaroIIMM METOI0OM JOJKHO OBITh O0OBSICHEHHE ),
MpaKTUYEeCKue (MMMChbMEHHBIC 3/IaHUs, TPYMIIOBBIC 3aJaHUs U T. I1.).

BaxxHBIM 11 CTy/neHTa SBISETCS YMEHHE PAIlMOHAIBLHO MOAOUPaTh HEOOXOIUMYIO
yaeOHyto sutepatypy. OCHOBHBIMH JINTEPATYPHBIMUA UCTOYHUKAMH SIBIISTFOTCSI:

— oubnmoTteunsie poHabl Prummana Kyol'V;

— 3JIEKTPOHHAS OMONIMOTEeYHAs cHCTeMa « Y HUBEPCUTETCKAsi OMOIMOTEeKa OH-JIAHY;

— 3NIeKTpoHHAas OnbnmoreyHas cucrema M3narenscrBa «JlaHby.

[Touck kHUT B OUOIMOTEKE HEOOXOJUMO HAYUHATH C U3YUYEHUS MPEIMETHOTO KaTajuora u
CO3/IaHMSI CITUCKA KHUT, MOCOOU, METOAMYECKHX MAaTepUANIOB MO TeMe u3ydeHus. IIpocMoTp
KHUTH HAYMHACTCS C THUTYJIBHOTO JIUCTA, CIEAYIOMero mocie oOnoxkku. Ha HEM 0OBIUHO
MOMEIIAIOTCSI BCE OCHOBHBIE JIAHHBIC, XapaKTePU3YIONUE KHUTY: Ha3BaHKE, aBTOP, BBIXO/IHbBIE
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JaHHbIE, JAHHBIE O Nepeu3taHuu U T.1. Ha o6opoTe TUTYNIBbHOIrO JUCTa NAa€TCs aHHOTALMS, B
KOTOpPOHM YKa3bIBa€TCsl TEMAaTHKAa BOIIPOCOB, OCBEIIEHHBIX B KHHUIE, ONPEIEISAETCS KPyr
YUTATENIE, Ha KOTOPBIM OHA paccuMTaHa. boisblloe 3HaYeHME MMEET NPEIUCIOBUE KHWIH,
KOTOPO€ 3HAKOMHUT YMTATEJN C JIMYHOCTBIO aBTOpPA, UCTOPUEH CO3aHHsI KHUIH, PACKpPBIBAET
cogepxanue. [IpounB npenucioBue M MONY4YMB OOIIEE NMPEACTABICHHE O KHHUIE, CIEIyeT
o0paTuThCs K orjiasieHuto. OrjaBieHHE KHUTM 3HAKOMHUT 00y4aeMOro ¢ COJEepXKaHUEM U
JIOTHYECKON CTPYKTYpOW KHHIH, MO3BOJISIET BHIOpaTh HYXHBIA MaTtepual A u3ydeHus. ['ox
W3JIaHUsl KHUATH T03BOJIIET CYyJUTh O HOBU3HE MaTepuana. Uem dame KHUra H3ga€rcs, Tem
OO0JBIIYIO IIEHHOCTh OHA MpeicTaBisieT. B KHUre MoryT ObITh IPUMEUYaHUsi, KOTOPbIE COAEpKaT
pas3auyHbE  JIONOJHUTENbHbIE cBeleHUs. OHM IedyaTaroTcsi BHE OCHOBHOI'O TEKCTa U
Pa3bACHIIOT OTAETbHBIE BOMPOCHL. l[lpeamerHsie W andaBUTHBIE YKa3aTelW 3HAYUTEIHHO
o0JierdaroT IOBTOPEHHME H3JIO)KEHHOIO0 B KHUIe MaTepuana. B KOHIE KHUTM MOXET
pacnonaratbcs BclomMorarenbHblii Martepuas. K Hemy OOBIYHO OTHOCSTCS WHCTPYKLUH,
IIPUJIOKEHHUSI, CXEMBI, CUTYaIl[MOHHBIE 3a7a4M, BOIIPOCHI 11 CAMOKOHTPOJISL U T.1I.

JUis mydinero npeAcTaBiIeHUs U 3alIOMMHAHUS MaTepralia 1ej1ecooOpa3Ho BECTU 3allUCH
Y KOHCIIEKTBI Pa3JIMYHOrO COAEPkKaHUsA, a UMEHHO:

— IIOMETKH, 3aMEYaHMsl, BBIIECICHUE INIABHOTIO;

— IUIaH, TE3UCHI, BBIIIUCKY, LIUTATHI;

— KOHCIIEKT, pabouas 3amnuch, pedepar, J0KIad, JIEKIHs U T.J.

YuraTh yueOHUK HEOOXOJMMO BIYMUHBO, BHUMATENIbHO, HE IPOMYCKasl TEKCTA, CTApasICh
MOHATh KXyl (pa3y, OAHOBPEMEHHO pa30upas mpHUMEpHI, CXEMbl, TaOJHIbI, PUCYHKH,
npuBeaEHHbIE B yueOHuKe. OJTHUM U3 Ba)KHEHIINUX CPENICTB, CIIOCOOCTBYIOIUX 3aKPEIICHUIO
3HAHMM, SBJISAETCS KpaTKas 3aluCh MPOYUTAHHOTO MaTepualia — COCTABJICHHE KOHCIIEKTA.
KoHcmekT — 3T0 KpaTKoe CBSI3HOE U3JI0KEHHE COJIEP>KaHUs TEMBI, ydeOHUKA MK €To 4acTu, 0e3
nopoOHOCTEN U BTOpOCTENEHHBbIX Aetaned. Ilo cBoell CTpykType M MOCIeqoBaTeIbHOCTH
KOHCIIEKT JIOJDKEH COOTBETCTBOBAaTh IUIaHy yuyeOHuKa. [lo3TOMy BaXKHO CHayana COCTaBHUTb
IUIaH, a TOTOM NHCaTh KOHCIEKT B BUJIE OTBETA HA BONPOCHI IU1aHa. Eciau yueOHUK pa3enéH Ha
HeOOoJbIITNe 03aryIaBJIeHHBIC YaCTH, TO 3aT0JIOBKA MOKHO pacCMaTpUBaTh KaK MyHKTHI TIaHA, a
13 TEKCTa Ka)K10M YaCTH CIEAYET 3alKucaTh T€ MBICIH, KOTOPBIE PACKPBIBAIOT CMBICII 3arOJI0BKA.
TpeboBaHus K KOHCIIEKTY:

— KpaTKOCTh, CKAaTOCTh, 11€JI€CO00PA3HOCTD KaXk/I0T0O 3alIUChIBAEMOr0 CJIOBA;

— CONEPKaTEeNbHOCTD 3aMMCHU- 3alMChIBAEMbIE MBICTH ClenyeT (GOopMYINpOBaTh KPaTKo,
HO 0e3 ymiep6a i cMbicia. OObEM KOHCIIEKTA, KaK PaBUIIO, MEHBIIIE U3y4aeMOro TeKCTa B 7-
15 pas;

—KOHCIIEKT MOXET OBITh KaK MPOCTBIM, TaK U CIOKHBIM IO CTPYKTYpPE — 3TO 3aBUCHUT OT
COZEPKAHUS KHUTH U LIEJIN €€ U3yYEHUsI.

Meronnueckne peKOMEHAALNH 10 KOHCIIEKTUPOBAHUIO:

— IIPEXKJIC YEM HAYaTh COCTABIIATH KOHCIIEKT, HY’KHO O3HAKOMMTBCSI C KHUTOM, TPOYNUTATH
€€ cHavasia O KOHLA, ITOHATH IPOYNUTAHHOE;

— Ha 00JI0KKe TeTpaJy 3alMChIBAIOTCS Ha3BaHNE KOHCIEKTUPYEMOM KHUTH U UMs aBTOPa,
COCTAaBJIIETCS IJIaH KOHCIIEKTUPYEMOTI'O TECTA;

— 3aITMCH JIy4Ile AeNaTh MPU MPOYTEHUHN HE OJHOTO-IIBYX a03aIleB, a Iesioro maparpada
WJIM TJIABBI;

— KOHCIIEKTHPOBAaHUE BEAETCS HE C LeNbI0 UMETh ONpeAeaEHHbI 3anucu, a 1y Oosee
IIOJIHOTO OBJIAJICHUSI COACP/KAHMEM M3y4aeMOIO TEKCTa, IOITOMY B 3aIlIMCAX OTMEYAETCA U
BBIIENIIETCA BCE TO HOBOE, HMHTEPECHOE U HY)KHOE, YTO OCOOEHHO MPUBJIEKIO BHUMAHUE;

— MocJe TOro, Kak clejlaHa 3aluch coiepkaHus naparpada, riaBbl, CaelyeT IepeuuTaTh
e€, 3aTeM CHOBa 00paThCsl K TEKCTY U MPOBEPUTH ce0s1, MPaBUIIBHO JIU U3JI0KEHO COJAEpIKaHHE.
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TexHHUKa KOHCTIEKTUPOBAHUSA:

— KOHCIIEKTUPYSl KHUTY OO0JIBIIOTO 00BEMA, 3aMUCh CIIEyeT BECTU B 00ILEH TETpaIu;

— Ha KQXKJI0¥ CTpaHULIE CI€Ba OCTABJISIIOT MO IUPUHOM 25-30 MM 11 3aITUCU KOPOTKHUX
M10/[3ar0JI0OBKOB, KPAaTKUX 3aMEYaHU, BOIIPOCOB;

— Ka)KJasl CTaHMIla TETPAIU HyMepyeTcs;

— JUI1 TIOBBILIEHUSI YUTAEMOCTH 3alMCU OCTAaBJSIOT HMHTEPBAJIBI MEXIY CTPOKaMH,
a03amaMu, HOBYIO MBICIIb HAUMHAIOT C «KPACHOW» CTPOKH;

— NpY KOHCIIEKTUPOBAHUU LIMPOKO MCIOJB3YIOT Pa3jiuyHble COKPAUIEHUS U YCIOBHbBIC
3HaKM, HO He B ymepd cMmbicay 3amucaHHoro. PekomeHmyeTcss  MPUMEHSITh
o01IeyIOTpeOUTETHHBIE COKPAILIEHHS, HAIPUMEDP: M.0. — MOXKET OBITh; TOC. — TOCYapCTBEHHBIN;
I.0. — TOJDKHO OBITH U T.1I.

— HE CJIeIyeT COKpalarb UMEHa U Ha3BaHUsl, KPOME OYEHb YaCTO IMOBTOPSIIOLIUXCS;

— B KOHCIIEKT€ HE€ JOJDKHO OBITh MEXaHHYECKOro IepenuCchiBaHUs TeKcTa 0e3
MIPOAYMBIBaHHS €TI0 COAEPKAHUSI U CMBICIIOBOIO aHAJIN3a.

CamocrosiTennbHass paboTa CTYIEHTOB SIBJISIETCS BakHeumed ¢opmoit  yueOHo-
no3HaBareiabHOro mpouecca. OCHOBHas Iellb CaMOCTOSTEIbHOM pPadOThl CTyAEHTa MpH
W3YYEHUH JUCLHUILIMHBI — 3aKPENUTh TEOPETUUECKUE 3HAHUS, TIOJYUYEHHBIE B X0/ JIEKIIUOHHBIX
3aHATHH, a TaKkKe cHOPMUPOBATH PAKTUYECKUE HABBIKM TIOJTOTOBKH B 00JIACTH MAaTEMAaTHKH.

CamocTrosiTenbHas paboTa CTyJeHTa B MPOIECCE OCBOEHUS AUCIUILINHBI « MaTeMaTHuKa»
BKJIFOYAET:

—  H3Yy4YEHHUE OCHOBHOW M JIONOJHUTEIILHOMN JIUTEPATYpPHI 110 KYpCY;

—  paboTy ¢ NEeKTPOHHBIMU YUYE€OHBIMHU PECYPCaMH;

—  U3YyYEHHUE MaTepuasoB NEPUOJUYECKON I1eYaTH, UHTEPHET PECYPCOB;

—  MOATOTOBKY K KOHTPOJIbHOU paboTe;

—  HHJIUBUJYyaJIbHbIE U TPYNIOBbIE KOHCYJIBTALMH 10 Han0oJIee CJI0KHBIM BOPOCaM.

Ha camocTosiTensHylo paboTy CTYA€HTOB OTBOAMTCS 36 4YacoB y4eOHOTO BpPEMEHH.
Hauvanom opranusanuu 1t000i caMOCTOSTENIbHON pabOThI JOKHO OBITH MPUBUTHE HABBIKOB U
YMEHUW TPaMOTHON paboThl ¢ yueOHOW M HAy4YHOH JUTepaTypol. DTOT Mpolecc, B MEPBYIO
ouepenb, CBA3aH C HAXOXKJIEHUEM HEOOXOJMMOM /i YCHEIIHOTO OBJAJEHUS Y4eOHBIM
MaTepuasioM nutepaTypoi. CTyAeHT NOJDKEH yMETh IMOJb30BaThcs (OHAAMH OHOIHOTEK H
crpaBoyHO-OMOIMorpadguyeckumMu  u3gaHusiMd. CTyIEHThl Ui TMOJIHOIIEHHOTO OCBOCHHS
yueOHOTro Kypca JOJIKHBI COCTABIIATh KOHCIEKTHI KaK MPHU MPOCIYIIMBAHUU €T0 TEOPETUUECKOM
(JIEKLIMOHHOM) YacTH, TaK W IPHU MOATOTOBKE K MPAKTUYECKUM (CEMHHAPCKHUM) 3aHATHUSM.
XKenarenpHo, YTOOBI KOHCIEKTHI JIEKIWH M CEMHUHApOB 3alHUCHIBAJINCh B JIOTHYECKOU
MIOCJIEIOBATENIBHOCTH M3YUYEHHUs Kypca U COAEPKAINCh B OJTHOM TeTpaau. BeleHne KoHCcIeKkTa
ABJIIETCA HEOOXOAUMBIM BUJIOM Y4eOHOH nearenbHOCTH. [10CKONIbKY KOHCTIEKT:

— B MOJHOM OOBEME OIEHHBAETCA KaK Pa3sHOBUIHOCTh MUCHMEHHOTO OTBETa Ha
M3y4aeMble BOIIPOCHI;

— CIOyXuT 0a30il aJs YCTHOrO OTBETa HAa CEMHUHApe MO OJHOMY M3 BOIPOCOB
paccMaTpuBaeMoro IiaHa;

— CBEJCHMS U3 KOHCIEKTAa MOTYT BBICTYyNaThb B KAa4€CTBE MCTOYHHMKA JOMOJHEHHH K
OTBETAM JIPYIUX CTY/IECHTOB.

Opranuzanusi TEKYyLIEro KOHTPOJS 3HAHWM, YMEHUH M HaBBIKOB OOYYaOIIHUXCS
OCYIIECTBJIIETCA IYTEM YCTHOTO ONpPOCA, MUCbMEHHBIX KOHTPOJBHBIX padOT, MOArOTOBKU
pedeparos.

Pedepar - mpoaykT camocTosTensHOW pabOTHI CTYAEHTA, MPEACTABISIOUINA COOOM
KpaTKO€ M3JIOKEHUE B MTUCbMEHHOM BHJIE€ TIOJIYYEHHBIX PE3YJIbTATOB TEOPETUUYECKOTIO aHAIN3a
OTIpeNIeTICHHON HaydHOH (y4eOHO-MCCIeI0BaTENbCKONH) TEMBI, /i€ aBTOP PACKPBHIBAECT CYTh
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HCCIIeyeMOI TPOOIEMBbI, TPUBOIUT PA3IMYHBIC TOUYKH 3PCHHUSI, & TAKIKE COOCTBEHHBIC B3TJISIIBI
Ha Hee. PedepaT onennBaercs mo KoauuecTBy oOpabOTaHHBIX UCTOYHUKOB, IITyOMHE aHAM3a
po0JIeMbl, Ka4eCTBE 0OOCHOBAHUS aBTOPCKOM MO3UIINH, TIIYOMHE PACKPBITHS TEMBI.

Jns  wHarmmcanuss pedepara  HEOOXOAMMO BBIOpaTh TEMy, COIJIACOBaTh €€ ¢
npernoaaBareseM, Noao0paTh HECKOJIBKO UICTOYHUKOB 0 TEME, BBHIITOJIHUTh aHAJIN3 HCTOYHUKOB
M0 pelIeHHI0 MPobIeMbl, 000CHOBATh CBOIO TOUKY 3PEHUS Ha pelieHue MpoOIeMBbl.

®opMOii UTOTOBOTO KOHTPOJIS SIBJISIETCS 9K3aMEH. DK3aMEHAIIMOHHbBIA OUIIET CONEPHKUT
JIBa TEOPETUUECKUX BOIIPOCA U 3a7auy.
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7. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. lTacnopT (poHIA OLIEHOYHBIX CPEICTB

Kon koHTpOonupyemoit
Ne Konrponupyemsle paznesnsl (TeMbl) O/l KOHTPOJHPYEMO

KOMIIETEHIUH HanmenoBanue oLileHOYHOrO CpEACTBA
n/n JMCLUTUTHHBI (i ee wacTy)
OneMEeHThl TEOPUU MHOKECTB. OK 2, IIK 3.1, IIK 3.2, TIK VCTHEIH 0mpoc, TecT,
L 3.3, 11K 3.4, TIK 5.1, TIK 5.2. KOHTpONIbHas paboTa
BenuuuHbl 1 MX U3MEpeHHUsL. OK 2, TIK 3.1, TIK 3.2, TIK
2. 3.3, TIK 3.4, TIK 5.1, [TK 5.2. Yerubiii onpoc, Tect
Cucremsl cunucneHus. OK 2,IIK 5.2. VCTHEIH 0mpoc, TecT,

KOHTpOJIbHAsI paboTa

TekcroBas 3a7aua u €€ pelieHue. OK 2, TIK 3.1, TIK 3.2, TIK VeTHBII onpoc, TecT

4. 3.3,1IK 3.4, 1IK 5.1, TIK 5.2. KOHTPOJIbHAs paboTa
I'eomerpuueckue Gurypsr Ha OK 2, TIK 3.1, TIK 3.2, TIK .

5. IUIOCKOCTH U B IPOCTPAHCTBE. 3.3, 11K 3.4, TIK 5.1, [IK 5.2. Yernpiit onpoc, Tect
[TpubnKeHHbIC BEIYUCIICHUSL. OK 2, IIK 5.2.

6. VYcTHBIH onpoc, TECT
Metoapl MaTeMaTHYECKOM OK 2, IIK 5.2.

7. CTATHCTHKHL VYcTHBIH onpoc, TECT

DeMEHTBl UCTOPUH MaTEMATUKU. OK 2, TIK 3.1, TIK 3.2, IIK
8. 3.3, 1K 3.4, TIK 5.1, TIK 5.2. Pedepar, Tect

7.2. Kpurepuu OlleHKH Pe3yJbTATOB 00y4eHusI

Pe3ynbrarel 00ydeHus: OLIEHUBAIOTCS 0 TPAJULIMOHHON HIKaJIE:

«OTJIHYHO» BBICTABIIACTCS CTYJICHTY, ITOKA3aBIIEMY BCECTOPOHHHUE,
CHCTEMAaTHU3WPOBAaHHbIC, TIyOOKHe 3HAHWS Y4eOHOW MPOrpaMMbl JUCHUIUIMHBI U YMEHHE
YBEPEHHO MPHUMEHATh UX Ha NPAKTHKE MPU PELIEHMH KOHKPETHBIX 3ajad, CBOOOJHOE U
IpaBUJIbHOE 00OCHOBAHUE MPUHATHIX PEILICHUN;

«XOPOILL0» BBICTABISAETCS CTYIAEHTY, €CJIM OH TBEPAO 3HAET MATEPHUAII, TPAMOTHO U I10
CYILIECTBY M3J1araer e€ro, yMeeT IIPUMEHSTh OJy4YEHHbIE 3HAaHUS HA NTPAKTUKE, HO JOIYCKAEeT B
OTBETE WJIM B PEUICHUH 3a7a4 HEKOTOPbIE HETOYHOCTH;

«Y/10BJIETBOPUTEIbHO» BBICTABIISICTCS CTYIEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pPa3poO3HEHHBI XapaKTep 3HAHWH, HEIOCTATOYHO NpPAaBHIbHBIE (POPMYITHPOBKH 0a30BBIX
NOHATUM, HApYyIICHHs JIOTMYECKON II0CJIEN0BAaTEIbHOCTH B M3JI0KEHHU IPOrPaMMHOIO
MaTepuaia, HO MNpPH 3TOM OH BIAJEET OCHOBHBIMU pa3feliaMd Y4eOHOW MpOTrpaMMEI,
HEOOXOAMMBIMH JUIS JaJIbHEHIIEro O0y4eHHUs] U MOXKET MPUMEHATH MOJYyYSHHBIE 3HAHHS 10
o0pa3iy B CTaHJapTHOM CUTyalluy;

«HeY/J0BJIETBOPHTEIbHO)» BbICTABISIETCS CTYJIEHTY, KOTOPBI HEe 3HAeT OOJIbIleH YacTH
OCHOBHOT'O COJIEp)KaHUsI y4eOHOH MporpamMMbl AUCHUIUIMHBI, JOMYCKaeT TpyOble OMMOKU B
(bopMyTHUPOBKAX OCHOBHBIX MOHATHHA JUCHHILIMHBI U HE YMEET HCIOJB30BaTh MOJyUYEHHBIC
3HAHMSI [IPU PELLIEHUU TUIIOBBIX NIPAKTHYECKUX 3a]1a4.

7.3. OneHoYHbIE CPeACTBA JIA POBeleHUsI TeKyllel aTTecTaluu
Texymuii KOHTPOJIb TPOBOAUTCS B (popMe:

- (hpoHTANBHBII YCTHBIN OMPOC;
- MUCbMEHHAS KOHTPOJIbHASA paldoTa;
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- TECTUPOBAHME;
- 3aIuTa pedepara.

®opma IIpaxkTHyecKuit Jnumbie xavectsa | LPYMEPH!
3HaHuA Ymenus OIICHOYHBIX
arTecTaluu OTIBIT CTyZCHTa cpeicTB
VYerueiit onpoc | KonTposns 3HaHuUi OrneHka yMeHHS Ornenka HaBbIKOB | OreHKa KonrtponbHsbie
10 TeMaM 10 TeMe pasnuyaTth paboTsI ¢ CIOCOOHOCTH BOTIPOCHI TTO
(ompenenenws, KOHKpPETHBIE KOHCIIEKTaMH OTIEPaTUBHO U TeMaM
TEOpEMBI, IPaBHia) | MOHATHS, JIEKIMHA U Ka4eCTBEHHO TIPUIAraroTCs
(dhopMynHpOBaTh MPaKTUICCKUX 0TBEYaTh Ha
OTIpe/ieICHUS 1 3aHATHUH, C MOCTaBJICHHBIC
MpaBHIIa, YYIeOHUKOM BOITPOCEHI
JTOKa3bIBaTh
TEOPEMBI
[TuceMennas KouTponb 3nanmit OueHka yMeHHs Ouenka HaBbIkOB | OneHka KouTtponbHubie
KOHTPOJIbHAS 10 TeMe pasnuyaTth paboTHsI ¢ CIOCOOHOCTH paboTHI 1O
pabora (ompenenenwus, KOHKpPETHBIE KOHCIIEKTaMH OTIEPATUBHO U TeMaM
TEOpPEMBI, IPaBHia) | MOHATHS, JIEKIAA U Ka4eCTBEHHO TIPHIATafoTCs
(dhopmyupoBaTh MIPAKTHIECCKUX OTBEYaTh Ha (B ®OC)
OTIpe/IeICHUS 1 3aHATHUH, C MIOCTaBJICHHBIE
IIpaBHIIa, YIeOHUKOM BOTIPOCHI
JTIOKa3bIBaTh
TEOPEMBI
3amura Kontpons 3Hanuit | OueHka yMeHus Onenka HaBbIKOB | OueHka Tewmsl
pedepara 0 TEMeE aHaJIN3UPOBATh, paboTHI ¢ CIIOCOOHOCTH K pedeparos
(oTmenbHBIC 000011aTh 1 JUTEPATyPHBIMU CaMOCTOSTCIIFHON | TPUIIATalOTCS
BOTIPOCEI CHUCTEMATH3HPOBATh | HCTOYHUKAMHU pabote u aHaIU3y
MaTepuana) MaTepual o TeMe JTUTEPATyPHBIX
HCTOYHHUKOB
TectupoBanue | Kontposb 3Hanmii | OneHka yMeHHI Ornenka HaBbIKOB | OreHKa Bompocst
10 BCEMY KypCy MIPUMEHSTH paboTsI ¢ CHOCOOHOCTH TIPUIArafoTCs
TEOPETHUYECKHE KOHCIIEKTaMH OTIEPATUBHO U
3HAHUS I JIEKIMHA U KadeCTBEHHO
pereHus MPaKTHIECKUX OTBEYATh Ha
MPAKTHICCKIX 3aHATHUH, C MOCTaBJICHHBIC
3amay YIeOHUKOM BOTIPOCHI
IIpumepHbIe BONPOCHI IJIs1 YCTHOI'O OIPOCca
1. CrnocoObl 3a/1aHUsT MHOYKECTB.
2. OTHouIIeHUSA MCKAY MHOXKCCTBAMM. HOI[MHO)KCCTBO JAaHHOT'O MHOXECTBA. PaBnbie
MHOXECTBA.
3. Iloacuer ynciia MOIMHOKECTB 3aJaHHOTO MHOYKECTBA.
4. HepecequHe u OG’LeHI/IHeHI/Ie MHO>XKCECTB.
5. Bpruuranue u JOIIOJIHCHHUEC MHOXECTB.
6. JlexapToBO NMpoOU3BEACHUE ABYX U HECKOJIBKUX MHOXECTB.
7. Ilonartue BennuuHbl. [loHsATHE N3MEPEHNS BETUYNHBL.
8. OmpeneneHue MOJOXKUTEIbHOU CKaJISpHON BeaWyuHbL. OTHOPOJHBIE U Pa3HOPOJHbBIC

BEJINYUHBI.

9. Tlo3uLHUOHHBIE U HEMO3UIIMOHHBIE CUCTEMBI CUUCIICHUSI.

10. CTpyKTypa TEKCTOBOM 3a/1auu. Y CJIOBUS U TPeOOBaHUSI.

11. DTansl pelieHus 3a1a4u: aHAJINU3, IOUCK PEIICHUS, OCYIIECTBICHHE IJIaHA PELICHUS,
IIPOBEPKA.
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12. I[Ipuems! ananusa, pa3doop TEKCTa 3a4a4u OT YCIOBUN K TPeOOBAHUSAM U OT TPEOOBaHUI
K YCIIOBHSIM.

13. IIpuemsbl noucka pemeHus 3aaauu. MoaenupoBaHue Ipy PELLIEHUH 3a/1aui: TIOHATHE
MaTEeMaTU4YECKOM MOJENIN U MaTEMAaTHYECKOT0 MOJIEIIMPOBAHUS KaK METOJa PELIEHUS
3aJa4u, BUbI Mozienell (IpeaMeTHbIe, rpaduueckne, 3HaKOBbIE U JIp.).

14. CxemaTnueckas 3anuchk, TadinyHast 3anucb. Criocoos! 0hOpMIIEHHSI peIIeHusI.

15. IIpuemsbl IPOBEPKH pEILICHUS.

16.'eomeTpuyeckue GpuUrypsl Ha MIOCKOCTH.

17.T'eomeTpuyeckue GpuUrypsl B IpOCTPaHCTBE.

18. [IpubimxenHbie 3HaUeHUS BenndrH. OKpyTIICHHE.

19. [lorpemrHocTy mpubamxennii: ICTOYHUKHN U BUIBI TOTPEUTHOCTEH/

20. AGCOIOTHAsI U OTHOCUTEIIbHASI TOTPEILIHOCTb.

21.T'enepanibHasi COBOKYITHOCTb U BBIOODKA.

22. Cratuctrueckuit paa. ['padudeckoe npeacTaBieHHue CTAaTUCTUYECKUX PSIIOB.

23.IloHATHE O CTATUCTUYECKON TMITOTESE.

24. CTaTUCTUYECKUE KPUTEPUU IIPOBEPKU HYJIEBOW TMIIOTE3HI.

IIpumepHble 3a1aHus AJi51 MUICbMEHHBIX KOHTPOJIbHBIX padoT

1. Pyuka B 2 pa3a nopoxke kapaHjaiia, a cTepka B 3 pa3sa jelieBiie kapanziaiia. Pyuka,
KapaHjaii u ctepka Bmecte cTosT 400 pyoseit. CKoabKO CTOUT cTepKa?

2. Ha nByx Tapenkax aexaino 9 cnus. Korga ¢ ogHON Tapenku B3sId OJHY CIUBY, TO Ha
ATOM TapeJsike OCTAJIOCh CIIMB B 3 pa3a 0oJblie, yeM Ha Ipyroil. CKOJIBKO CIUB ObLIO Ha
KakJ0¥ Tapenke?

3. W3 nByx ropoaoB, pacCTOSHHE MEXAY KOTOpbIMU 960 KM, BBILIUIM OJHOBPEMEHHO
HaBCTpeuy ApYT APYry ABa MO€3/1a U BCTPETHIIUCH YEPE3 & YacOB MOCIE BBIXO/A.
HaiiguTe ckopocTh Ka)a0ro noes3zia, eciu OJJuH IPOXOJUT B yac Ha 16 kM Oomblie
JPyToro.

4. W3 aByX TOpoJ0B, paCCTOSIHUE MEKIY KOTOPbIMU 260 KM, OTHOBPEMEHHO BbIEXAJIH JIBA
noeszia B 0JHOM HarpaBieHuH. CKOpOCTh IIeauero snepeau noesaa 50 km/4, a
BTOporo — 70 km/4. Uepes kakoe BpeMsi OJJUH MO€3/ JOTOHUT IPYToit?

5. Haiitu oObeanHEeHHE, TIEPECEUCHHE, PA3HOCTh MHOXKECTB A 1 B:

a) A — MHOXECTBO BCEX HATYpaJIbHBIX YUCEN, KPaTHBIX 5; B — MHOXXECTBO BCEX HEUETHBIX
HaTypalbHBIX YHUCET;
0) A={a,b,c,d,e.f}, B={b,fk,t};
B) A={x| -2<x <5}, B={ x| 1<x <7}. M300pa3uTth Ha YMUCIOBOI MPSIMOI.
6. Haiitu nomonHenne MHOXecTBa B 10 MHOXKecTBa A
a) A={1,3,17,25,94,100}, B={3,25};
0) A={x| -2<x <5}, B={ x| 1<x <7}. MI300pa3uTh Ha YUCIOBOI MPSMOI.
7. BpmumuTe Bce MOAMHOXKeCTBAa MHOXecTBa P={2,7,12,17,22}. Cxonbko ux?
8. N3o006pasuTe, nucnonb3ys Kpyru Disepa, CleIyonMe MHOXKECTBA!
a) A\(BUC) 6) A\(BNC) B) (A\B)uC r) (A\B)"C
1) (AUB)NC e) (AnB)uC x) AABNCUA
9. HaiinuTe nexkapToBO NPOU3BENEHUE MHOXKECTB!
A={1,2,3,4}, B={a,b}, C={2,5}.

10. YuuThiBasi CMBIC CYMMBI, pa3HOCTH, POU3BEICHUS, YACTHOTO HATypaIbHBIX YHCE,
MOJIYYEHHBIX B PE3YJIbTaTe U3MEPEHUS BEJIMYMH, U UCTIONB3Ys PopMyIibl mgi(A)=
meg(A)-me1(E) 1 mg(B)= mg(A)-x, peliuTh cieayronme 3aj1aquu:
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a) Umeetcs 400 xoudet. TpebyeTcst pacdacoBats ux B KOpoOkH, 1o 40 KOHPET B KAXKIYIO.
CKOJIBKO MOHAI00UTCST KOPOOOK?
6) ITone nmeet momaap § rekrapoB. CKOIBKO TOHH KapTodenst codpain co BCEro MoJsl, eCIu
C KaXJI0ro reKkrapa coopaiu no 2 TOHHbI?
11.3anummTe yncia B pUMCKOM HyMepaluu:
746, 279, 3467, 999.
12. TlepeBeauTe yKciia U3 PUMCKON HyMEpaluio B apabCKyto:
MMCDLXXXIII, DCXXVII, CMLXIV.
13.IlepeBenuTe yncna B AECATUYHYIO CUCTEMY CUUCIICHUS:
21536, 14205, 7315, 101102.
14. TlepeBeauTe uKciia U3 AECATUYHON CUCTEMBI CUUCIICHUS B S-UUHYIO U cleaiTe
npoBepky: 214, 782, 103.

IIpumepHbie TeMbI pedepaToB (A0KJIAA0B), HCCIEI0BATEIbCKHX IPOCKTOB
I'eomeTpus B [IpeBuem Erunre.
I'eomeTpus B [IpeBHem BaBumnone.
I'eomerpus B peBnen Muaun.
I'eomerpus B [IpeBHem Kurae.
I'eomeTpus B [dpeBHeit ['penun.
HeeBknuaoBbl reoMeTpun.
Hcropuueckoe pa3BUTHE NPEACTABICHUE YEJIOBEKA O YUCIIE.
CrapuHHBIE MEPBI.
9. T'eoMeTpuyeckue BEIMUYMHBI U CIIOCOOBI UX BBIYUCICHUS.
10. ApudmeTndeckre qeCTBHUS HAJ YUCIAMHU B PA3IMYHBIX CUCTEMAaX CUUCIICHUSI.
11. Pumckas Hymepanusi.
12. TlpuMeHeHne ABOMYHOM CHUCTEMBI curciieHus: B uHpopmatuke. Anredpa bys.
13. Cratuctrueckast 00paboTKa JaHHBIX SKCIIEPUMEHTA.
14.3agaun HA COBMECTHYIO pa0OTy | 3a/1auu 0 OacceiHe.
15.3anaun Ha cMecH, CILIaBbl, PAaCTBOPBI.

i A i

IIpumepHbIe TeCTOBbIE 3aJaHUA

1.

Teopusi MHOXKECTB BO3HHMKIIA
1 B III Beke 10 H. 3. 4 B XX Beke
2 B koHue XIX Beka 5 B VI Beke.
3 B XVII Beke

2.

OnHuM M3 co3arelieit TeoOpuru MHOXECTB SIBJIsSIETCS
1 I'eopr Kanrop 4 [lwudarop
2 H. H. JlobaueBckuii 5 EBxnun.
3 Apxumen

3.

DIeMeHThl MHOXECTBAa OCTATKOB OT JIEJICHHUS YHUCe)l HAa 3 — 3TO TOJILKO
143,210 4 32,1
232,10 5 2, 1.
32.1.0
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DeMeHTaMH MHOXeCTBa KBaApaToB ABJIAKOTCH
1 poMOBbI ¢ NPAMBIMH VIJIAMH
2 mobbie NPAMOYTOTBHHKH
3 cropoHbl KBajapara

5 kyObI.

5.

TepMuH, KOTOpbIH 0003HAYACTCH CUMBOJIOM €, — 3TO
4 obbeauHeHHe
5 nepeceueHue.

1 He MNPpHHAVICKHT
2 MOAMHOXECTBO
3 MPUHALIICKHT

6.

4 npsiMble YIJIbl

Ecnu kaxapIii 2JIEMEHT MHOKECTBA A SIBISETCS 2JIEMEHTOM MHOecTBa B,

ToAuB HaxoaATCsa B OTHOILICHHUI
1 paBEHCTBA H BKJIKOUCHHSH
2 He NnepeCceKarTCH
3 [epeceHcHHs

7.

B orHOMIEHHH NEPECCUCHHA HAXOIAATCH MHOXKECTBA
1 {3,4}u{s,6) 4 {34} u {35)

3 {34} mn {3, 4} 5 {34} n {3}.
2 {3,4}n{3,5)
8.
B oTHOomIeHuH BKIOYeHUs: HaxoasaTes {1, 3,5, 7} u
1 {911, 13} 4 {3, 5}
2 {3,5,17,9} 2 113, Di L
3 {7, 11}
0.
OT KaKoro Hapoaa MPHILIO K HaM CIOBO «Iuppay:
1 apabsl 4 KUTaANILBI
2 rpeku 5 BaBWIIOHSTHE

3 puHUKHATIBT

10.

4 BKJIKOYEHUH
5 paBeHCTBa.

Ha3panue maTeMaTHUeCKUX MCUHCIeHMH calculus ¢ maTuHCKOTO MICPCBOOUTCS KaK:

1 cuer kamemkaMu
2 KaJbKyJIsATOP
3 mepecuer NpeaAMETOB

4 cuer apobeit
S BbIUHCIIEHHUE

7.4. OueHoYHbIE CPeACTBA /JIsl MPOBEAEHHs MPOMEKYTOUHOI aTTeCTAIUN

. ITpumepsl
dopma TIpaxkTueckuii JInunblie KayecTBa PHUMEP
3HaHus VYMenus OILICHOYHBIX
aTTeCTallHu OIIBIT CTylIeHTa
CpeJlCTB
DK3aMeH KouTponn OueHka yMeHHsI O11eHKa HABLEIKOB Orenka criocoOHoctd | Bompocsr:
3HaHKs 0a30BBIX MOHHUMATh JIOTHYECKOTO rPaMOTHO U YE€TKO
TpUJIararoTcs

MOJIOKEHUH B

COIIOCTaBJICHUSA U

n3JjiaraTb MaTepual
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obnacrtu CIIEUAIbHYIO XapaKTePUCTUKU

MaTEMaTHKH TEPMHUHOJIOTHIO 00BEKTOB
OueHka yMeHHsI O11eHKa HABLIKOB Orenka criocobHocTH | 3amauu
pelaTh TUIOBBIE | JIOTHYECKOTO rPaMOTHO U YETKO MPUIIAraloTCst

3aa4yu B MBILIICHUS IPU H3Jarath X0/
obnactu penIeHnn pelIeHus
MaTeMaTUKU MaTeMaTHYeCKHX MaTeMaTHYECKUX
3a1a4 3aja4 u
MHTEPIPETHPOBATH
PEe3yJIbTAThI

7.4.1. IllpuMepHbIe BONPOCHI ISl POBEIEHHUSI IPOMEKYTOUYHOM aTTeCTAIMU

Crioco0bl 3a1aHNsT MHOKECTB.

OtHomenuss Mexay MHoKecTBaMH. [logMHOKECTBO NaHHOrO MHOKecTBa. PaBHbIE

MHO’K€ECTBA.

[ToxcueT yncna NOAMHOXKECTB 3a/IaHHOIO MHO>KECTBA.

[Tepeceuenne n 00bEJUHEHNE MHOXKECTB.

Bbluntanue U JOMOTHEHUE MHOXKECTB.

JlexkapTOBO IPOM3BENECHHUE JIBYX U HECKOJIBKUX MHOYKECTB.

ITonstue Bennuunsl. [loHATHE U3MEPEHNS BEIMYNHBI.

OmnpeneneHue MOJOKUATEIBHOW CKaISPHON BeanduHbl. OJHOPOJHBIE U Pa3HOPOIHBIE

BEJIMYHHBI.

9. Tlo3MLMOHHBIE U HEMTO3ULIMOHHBIE CUCTEMBI CUUCIICHHUS.

10. CTpyKTypa TEKCTOBOM 3a/1auu. Y CJIOBUS U TPeOOBaHUSI.

11. DTansl peweHus 3a1auu: aHaJIn3, IOUCK PEIIEHUs, OCYLIECTBICHHE IIJIaHA PELICHUS,
IIPOBEPKA.

12. [Ipuems! aHanu3a, pa30op TeKCTa 3a7jauu OT YCIOBUM K TpeOOBaHUAM U OT TPeOOBaHUMN
K YCIIOBHSIM.

13. IIpuemsbl noucka pemeHus 3aaauu. MoaenupoBaHue Npy PELLIEHUH 3a1a4i: TIOHATHE
MaTEeMaTU4YECKOM MOJEIN U MaTEMAaTUYECKOT0 MOJEIIMPOBAHUS KaK METO/a PELIEHUS
3aja4u, BUbI Mozienell (peaMeTHbIe, rpaduueckne, 3HaKOBbIE U JIp. ).

14. CxemaTtnueckas 3anich, TabnuuHas 3anuck. CrocoObl 0(OPMIICHHUS PEIICHHS.

15. IIpuembl IPOBEPKH pELICHUS.

16.'eomeTpuyeckue GpuUrypsl Ha MIOCKOCTH.

17.T'eomeTpuyeckue Gpurypsl B IpOCTPaHCTBE.

18. [IpubmxenHbie 3HaUeHUS BenmnduH. OKpyTIICHHE.

19. [TorpemrHocty npubamxennii: ICTOYHUKYN U BUIBI TOTPEUTHOCTEH/

20. AGcontoTHast 1 OTHOCUTENbHAS TOTPEIIHOCTb.

21.T'enepanbHasi COBOKYITHOCTh M BEIOODKA.

22. Cratuctrueckuit paa. ['padudeckoe npeacTaBieHHue CTAaTUCTHYECKUX PSIIOB.

23.IloHATHE O CTATUCTUYECKON TUIIOTESE.

24. CTaTUCTUYECKUE KPUTEPUU IIPOBEPKU HYJIEBOW TMIIOTE3BI.

25.Jtansl pa3BUTHA TOHATUH HATYPAJIBHOIO YUCIIA U HYJIS.

26. Pacinpenue npeacTaBiaeHUs YEIOBEKA O YUCIIE B XO/1€ SBOJIIOLUH.

27. ctopus co31aHus CUCTEM €AVHMI] BEIINYUHBI.

28. Vctopus pa3BuTus reoMeTpud. ['eomMeTpruueckue 3HaHus B JPEBHUX LIUBUIIU3ALMSIX.
Pa3BuTHne reomeTpun B HOBOE BPEMSI.

N —

PN W

7.4.2. IlpuMepHbIe 3a1a4u 15 NPOBeJAeHUS IPOMEKYTOUYHOM aTTecTalun
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1. Haiitu oObequHEeHNE, IEpECEUCHHE, PA3HOCTh MHOXKECTB A 1 B:

2. a) A — MHOXXECTBO BCEX HAaTyPaJIbHBIX YHCEN, KPaTHBIX 5; B — MHOXECTBO BCEX HEYETHBIX
HaTypaJIbHBIX YHCEIT,

3. 0) A={a,b,c,d,e,f}, B={b,fkt};

4. B) A={x| -2<x <5}, B={ x| 1<x <7}. U300pa3uth Ha YUCIIOBOH MIPSIMOM.

5. Hanitu nononHeHne MHOXKecTBa B 10 MHOKecTBa A

6. a) A={1,3,17,25,94,100}, B={3,25};

7. 6) A={x| -2<x <5}, B={ x| I<x <7}. 300pa3uTh HA YUCIIOBOM MPSIMOM.

8. BreimummTe Bce moamMHoKecTBa MHOKecTBa P={2,7,12,17,22}. CkonbKO ux?

9. WM3o00pa3ute, HCIOIB3YS KPyru DWjiepa, Ciaeayolue MHOKECTBA:

10.a) A\(BUC) 0) A\(BNC) B) (A\B)uC r) (A\B)NC

11. 1) (AuB)NC e) (AnB)uC xK) AABNCUA

12. Haligute AekapToOBO MPOU3BEIECHUE MHOXKECTB:
a. A={1,2,3,4}, B={a,b}, C={2,5}.

13. YuuTsiBasi CMBICT CYMMBI, Pa3HOCTHU, MPOU3BEACHUS, YACTHOIO HATypaJbHBIX YHCEIL,
MOJIYYCHHBIX B pe3yJbTaTe W3MEPEHUS BEJIUYMH, U HUCIONB3Yys (opmynbsl mei(A)=
meg(A)-me1(E) 1 mg(B)= mg(A)-x, peliuTh cieayronme 3aj1aquu:

14.a) Umeercs 400 kouder. Tpebyercs pachacoBare ux B kKopoOku, mo 40 koHdper B
Kaxayro. CKOJIBKO MOHAT00UTCs KOPOOOK?

15.0) Ilone umeer miomaab § rekrapoB. CKONIBKO TOHH KapTodess coopaiu co BCero moJis,
€CJIM € KaXKJ0ro rekrapa coopaiu 1no 2 TOHHBI?

16. 3anuiuTe yncia B pUMCKOM HyMepaluu:

a. 746,279, 3467, 999.
17.TlepeBeauTe 4yKciia U3 PUMCKON HyMEpaluio B apabCKyIo:
a. MMCDLXXXIII, DCXXVII, CMLXIV.
18.IlepeBenuTe yncna B AECATUYHYIO CUCTEMY CUUCIICHUS:
a. 2153¢, 14205, 7315, 10110x.

19.1lepeBeauTe uuciaa W3 JECATUYHON CHUCTEMBl CUMCICHHMS B S-UUHYIO M cJejaiTe
npoBepky: 214, 782, 103.

20.Pyuka B 2 pa3a I0poke KapaHjalla, a CTepKa B 3 pasa jeleBiie kapaHjgama. Pyuka,
Kapauzaai u crepka Bmecte ctosT 400 pybneit. CKonbKO CTOUT cTepka?

21.Ha aByx tapenkax jexano 9 ciuB. Koraa ¢ ogHO#M Tapeliku B3sUIM OJIHY CIUBY, TO Ha
ATOU TapesiKe OCTaOCh CIMB B 3 pa3a Ooblile, yeM Ha aApyroil. CKoJIbKO CIUB ObLIO Ha
KakJ01 Tapenke?

22. 113 nByX ropojoB, pacCTOSHUE MEXAY KOTOpbIMH 960 KM, BBIIIIM OJHOBPEMEHHO
HaBCTpeuy ApYr ApPYry JZiBa NO€3[a W BCTPETWIHCH 4epe3 § 4YacoB IOCIE BBIXOJA.
Haiigute ckopocTh Kaxaoro noesja, €ciid OJUH MPOXOJUT B yac Ha 16 kM Oomblie
JPyroro.

23. 13 1ByX TOpOoJ0B, pacCTOSTHUE MEXKAY KOTOpPbIMU 260 KM, OZJTHOBPEMEHHO BbIEXaJH JBa
noesza B OAHOM HarpasieHu. CKOpOCTh IIEAIero Brepeau noezaa 50 km/4, a BTOporo
— 70 km/4. Uepes kakoe BpeMsi OAWH MO€3]] JOTOHUT APYTron?
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8. JONOJHUTEJBbHOE OBECIIEYEHUE JUCHUIIJINHBbI

Ipuioxenne 1. Kparkuii KOHCHEKT JeKIUH

Tema: MuoxecTBo. OTHOIIEHUS U OTIEpAllMH HAJ MHOXECTBAMHU

Ilnan

1. IToHsTHE MHOXKECTBA U DJIEMEHTOB MHOKecTBa. KoHeuHbIe 1 OeCKOHEUHBIE MHOKECTBA.

CriocoOsb1 3aganvnst MHOXKeECTB. [IycToe MHOXKECTBO.

2. PaBHBIE MHOKECTBA. HOI[MHO)KCCTBa MHOKecTBa. OTHOIIEHNE BKIIOUYCHUSI MHOKECTB.

3. Onepanuu HaJl MHOKECTBAMU: 00bEIMHEHUE, TIepecedeHe, pa3HOCTh MHOKECTB.
Juarpammsl Diinepa-BenHa.

1. IToHsiTHE MHOKECTBA U DIIEMEHTOB MHOXeCTBa. KoHeuHbIe 1 OECKOHEUYHBIE
MHOkecTBa. CriocoOwI 3aaHuss MHOXKECTB. [IycToe MHOXKECTBO.

MuoxecTBO B MaTEMaTHKE He ONpeAesseTcs yepes MpocTbie NoHATHSA, TaK
Ke KaK He ONPeIesISIIOTCS NOHATHS «4HCJI0», «TOYKa», «1HHNA». [IpocTo roso-
PAT, 4TO MHOKECTBO COCTOUT M3 HIEMEHTOB.

WHTYHTHBHO 1101 MHONCecmEoM OyaeM NOHUMATb COBOKYITHOCTh OlNpejie-
JEHHBIX OAHOPOAHBIX BIOJHE Pa3iHYUMBIX 00BEKTOB, pacCMAaTPHUBAEMYIO Kak
e/IMHOE 11eJ10e.

MoKHO rOBOPUTH O MHOXKECTBE CTYJIbEB B KOMHATE, MHOKECTBE I0PHCTOB
B r. Pasanmn, Muo)ecTse Mojiesieil Npon3BOJACTBEHHBIX MPOIECCOB, MHOKECTBE
CTYZEHTOB B IPYIITie, MHOKECTBE HATYPaIbHBIX YHCesl, MHOKecTBe OYKB B aJida-
BHTE M T.IL

[Ipu aTOM O MHOXKECTBE MOKHO BECTH pPeyb TOJBKO TOT/IA, KOTAA 3J1eMEHThI
MHOKeCTBA pasauyumvt Mexay coboii. Hanpumep, Heab3st roBOPHTD O MHOKe-
CTBE Karesb B CTakaHe BOJIbl, TAK KaK HEBO3MOKHO Y€TKO M ACHO YKa3aTh Kak-
JIYIO OTAEAbHYIO KAILTIO.

Oraenvubie 00BEKTBI, H3 KOTOPBIX COCTOMT MHOKECTBO, HAa3bIBAIOTCS 3Jae-
Menmamu muoxcecmea. Tak, undpa 3 — 1EMEHT MHOKECTBA HATYPAJIbHBIX
yHcen, a OyKBa 6 — aJeMeHT MHOXKecTBa OVKB PyCCKOTo aspaBuTa; MPOU3BOJ-
CTBEHHBLI IPOLECC — NEMEHT MHOKECTBA BCEX IKOHOMHYCCKHX TTPOLECCOB.

O6mmm obozHaueHHeM MHOXKECTBa CIYKAT napa GUrypHBIX cKOOOK { }, BHY-
TPH KOTOPBIX NEPEeducIAomcs 3NeMeHTbl MHOKecTBa. /s obo3HavueHus KoH-
KPETHBIX MHOKECTB 00BIMHO HCIONb3VIOTCA Pa3/indHble Mponnchbie OVKBBI A,
S, X, ... wan nponucuHsie Oykeel ¢ unaekcamun A, A, ... lust obosnauenus ane-
MEHTOB MHOXKeCTBa B 0011eM BIIe HCIOIB3YIOTCSA Pas/inyHble CTPOUYHbIC OYKBBI
a, s, X, ... WIH CTPOUHBIC OYKBBI C MHJCKCAMMU @y, Gy, ... .

Tor dakr, uTo MHOXKECTBO A COCTOUT U3 NEMEHTOB ay, Ay, ..., A,, 3ANTNCHIBA-
ercs caeaAyonmuM odbpasom:

A=lay, ay, .., a,}.

32



Jlnst ykazaHusi TOro, YTO HEKOTOPBIIT AJIEMEHT @ SABJIACTCS JIEMCHTOM MHO-
AecTBa S. HCH(UI[JBYETCR CHMBO.JT l'lpHHZ‘UI.l"I(.‘}KHOCTIrI NIeMeHTa M]'l()}K('.‘CTBy c«cE»,
3311“(.'1: e S O3HAYAET, UYTO 2J1eMEeHT a npuuad-wxum MH()H(E’CTB}' S, d 34allich X
g S o3HavaeT, 4TO 2AEMEHT X He NPUHAOAEeH UM MHOKECTBY S.

3anuceio

Xy, X9, Xy €S
MOJIB3VIOTCA JIJIA COKPAIEHHA 3alTUCH
X eS8 x9el,.. xS

MuoxkecTBa OpIBAIOT KOHEUHBIMH M GECKOHEYHBIMH.

MHOXKeCTBO HA3BIBACTCA KOHEHHBIM, €CIIH YUCJIO €r0 NEMEHTOB KOHEYHO,
T.C. €CJIM CYLIECTBYET HaTypaibHoe Ynciao N, sBasioneecs YNcioM 2J1eMeHTOB
MHOKecTBA. MHOXKECTBO HasbiBaeTcsi HeckoneMHbim, eciin 0HO cojepxut Gec-
KOHEYHOE YHCJI0 3JIEMEHTOB.

Passim4aior MHOKECTBA VIOPAJAOYEHHBIE U HEYTIOPSIOYEeHHbIE,

Ynopsaodouennvimu Ha3pIBAIOTCH MHOKECTBA, MOPAJAOK PACTIONOKEHHA HIie-
MEHTOB B KOTOPBIX ABJASETCA CYIleCTBeHHBIM. B Heynopadouennvix mnoxe-
CTBaxX 9TO PACOIOKEHHE MOKET ObITH IPOH3BOIBHBIM.

Hanpumep, KoopHHATB TOYKH Ha reorpaduyeckoii kapre o0pasyior ynops-
JoueHHOe MHOKeCTBO. 10 10roBOpEeHHOCTH MEK/LY CTpaHaMK Ha [IEPBOM MeCTe
CTOUT KOOPAMHATA UPOThI, Ha BTOPOM — JI0JITOTHI.

Jlns onepnpoBanus ¢ KOHKPETHBIMH MHOKECTBAMH HYJKHO YMETh 3a/1aBaTh
ath MHoXkectBa. CynecTByer jiBa cnocoba 3adanus MHOKeCTB: TlepedncieHne
W onHcanme,

3ajanne MHOKeCTBA CIIOCOOOM RMepeHUCAEHUA COOTBETCTBYET Iepeyncie-
HUIO BCEX AJICMEHTOB, COCTABJSIONMX MHOKecTBO. Tak, MHOXKeCTBO A OTJIIHUHH-
KOB IPVIHIBI I0PHIHUECKOrO (DaKVIIbTETa MOKHO 3a/1aTh, IEPEYNCIUB CTYACHTOB,
KOTOPBIE V4aTCs Ha «OTAMYHO», Hanpumep, A = {sauos, [letpos, Cuaopos});
MHOKecTBO K (hupM HEKOTOPOro pernoHa MOXKHO 3a/1aTh, HEPEYNCINB BCe
¢dupmbl aTOrO permona; MHOKecTBO X Mojesnei, NCOJb3yeMBbIX IS OnHuca-
HUSA JAeATeNbHOCTH HEKOTOPOTO TPEANPHATHA, MOXKHO 3a/1aTh, VKa3aB BCe 3TH
MOJIEJIH.

st cokpaienus 3anucu nuumyT

X ={.t'l' i'.

371lech MHJEKC i MeHgeT cBoM 3Havenus ot 1 1o n. iHoria BBOAT MHOJKECTBO
unjpexcon I = {1, 2, ..., n}. Torna

X ={x;)iel.

Takoit criocob yoben npu paccMOTpeHHH KOHEYHBIX MHOXKECTB, CO/IepiKa-
X HeDOBINoe YHCA0 ANeMEHTOB, HO HHOTAAa OH MOKET NPHMEHATHCS W LIS
saganis OeCKOHeYHbIX MHOKECTB, HAPHMeEP MHOKECTBO MOJOKHTEIbHBIX YeT-
Hbix uncen Y ={2, 4, 6, 8, ..}. EcrecrBenno, Takast 3aiuch npuMeHHUMa, TOJNbKO
CCJIM BIOJIHE SICHO, YTO OHHMACTCS 110 MHOIOTOYHEM.

Onucamenwvnwiii criocod 3alaHisi MHOKECTBA COCTOUT B TOM, UYTO yKa3biBa-
eTCSl XapakmepHoe ce0ucmeo, KOTOPbIM 00a/Ial0T BCE 3/1€MEHThl MHOJKeCTBA.
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Tak, eciin M — MHOKECTBO CTYJCHTOB IPYIIIIbL, TO MHOKECTBO A OTJIMYHHKOB
ATOI FPVIIILL 3alKUIIeTCs B BIIE

A={xeM |x — oTANYHHK rpynmbi}.

3anuck ynTaeTcs caeayionmuM 00pazoM: MHOKECTBO A COCTOMT M3 3JIeMeH-
TOB X MHOXKecTBa M, 06/1a1a101IMX TEM CBOICTBOM, Y4TO X ABAACTCSA OTJIHYHHKOM
TPVIIIBL.

Ecom K — MHOXkecTBO (hupmM, TO MHOXKeCTBO P NIPON3BOJICTBEHHBIX (hupm
3anunueTcs B BUje

P={xe K|x — npoussoacrsentas pupma}.

B Tex cayyasx, Korja He BpidblBaeT COMHEHHI, H3 KAKOT0 MHOKecTBa GepyTes
ANEMEHTBI X, YKazaHHe 0 NMPHHALIEAKHOCTH X MHOKeCTBY M MOKHO He jieJiaThb.
[Ipu aTom MHOKeCTBO A 3anuueTcs B BUJE

A={x|x — oTaAnMMHUK rpynnb}.

Ipumep 1.1. 3ananne MHOKECTB METOLOM ONHUCAHHA

1. C= {x|x — yeTHoe} — MHOKECTBO YETHBIX YHCEL

2. K= {x|x — wpuanueckas Gpupma} — MHOKECTBO 0OpHANYMECKNX GUPM HEKOTO-
poro ropo/ja.

3. D= {x|x2-1=0} — muoxectso {-1, 1}.

4. llyeTh £ — MHOXKeCTBO Le/bIX Yices. Torjga MHOXKeCTBO

G={xeZ|0<x<T)

akBUBaJeHTHO MHOXKecTBY G = {1, 2, 3, 4, 5, 6, 7}.

BaskubiM MoHATHEM TEOPHH MHOKECTB SBASETCH MOHATHE TTYCTOr0 MHOXKe-
ctBa. [ycmbim nasbiBaeTcsas MHOKECTBO, He cojilepaKailiiee HH OJIHOTO 2JIeMeHTa.
[Tycroe Mmuokectso obosnavaerca &. Hanpumep, MHOKeCTBO

C={x|x?2-x+1=0)=0.

Houstue NYCTOrO MHOMXKCCTBA UI'PACT BaAKHYIO POJIb IIPH 3a/IaHHH MHOMKCECTB
¢ TIOMOILLIO onucanus. Beegenue [MYCTOIo MHOKECTBA MMO3BOJIACT COBEPHICHHO
CIOKOIHO onepupoBaTh ¢ MHOMKECTBOM, He saboTach 0 TOM, €CTb HJIH HET B HEM
EMEHTDI. l'lycme MHOMKECTBO ﬁynem VCJOBHO OTHOCHTE K KOHCYHBIM MHOMKE-
CTBAM.

2. PaBubie MHOXecTBa. [TogMHOkecTBa MHOKeCTBA. OTHOIIICHNE BKIIOUCHUS
MHOXKECTB.

Pacemorpum Teneps Bonpoc o paseHcerse MHoxects. /IBa muoxecrsa X u
Y naspipaiorcs pasnvimu (X = Y), eciim oHM COCTOAT U3 OJHUX U TeX JKe aJie-
MEHTOB, T.€. PEJICTABAAI0T co00IT OJIHO M TO K€ MHOKECTBO.

Muoxectsa X u Y ue paeust (X # Y), ecoin B MHOKecTBe X €CTh 2/1IEMEHTBI, He
npuHajiexkanme Y, inbo B MHOKecTBe Y ecThb a1eMeHThI, He puHajiexanie X.

W3 onpejgenerust paBeHeTBA MHOKCCTB BBITCKACT, YTO HOPSI0K PacCIioioxKe-
HUSA 2JIEMEHTOB B HEYTIOPAZA0YEHHBIX MHOKeCTBaX HecyilecTBenen. Tak, nanpn-
mep, MHoKecTBa A = {3, 4, 5, 6} u B = {4, 5, 6, 3} npeacrapaaior coboii 0IHO U TO
e MHOXKecCTBo, T.e. A = B.

W13 onpeaenenns MHOXKeECTBA CJACAYET, YTO B HEM HE JOJIKHO ObITh Hepas-
JNYUMBIX asieMenToB. [ToaToMy B MHOXKecTBe He MOKeT ObITh OJAMHAKOBBIX dJle-
mentoB. Hanpumep, sanues C = {2, 2, 3, 5} caeayer paccMaTpHBaTh Kak HEKOp-
PEeKTHYIO U 3aMeHnTh ee Ha C = {2, 3, 5}.
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MuoxecTso X HazbiBaeTCs HOOMHONCECMEOM MHOXKecTBa Y, ecan moboil
IEMEHT MHOKecTBa X NPHHAAMEKNT MHOKeCTBY Y.

ITpumep 1.2.

M — MHOXKCCTBO l(]l)liCTUH mp(ma. d A — MHOXKCCTBO II]K'JK}’I)UIJ{JH ATOINO XKe 1'0})0;13.
Tak Kak KaxAblil NPOKYPOpP ropoja ABAAETCH B TO Ke BPeMs I0PHCTOM 3TOI0 ropoja,
TO MHOKECTBO A ABIAETCA MOAMHOKECTBOM MHOXKecTBa M. MHOKECTBO IPOKYPOPOB
ropojia ABAAETCs NOAMHOKECTBOM MHOKECTBA BCEX IOPHCTOB ropojia. b

MHorHe onpeje/ieHus TCOpHH MHOXKECTB yA00HO JaBaTh B BUJIC MaTeMaTi-
YeCKHX BbIPaKeHHIl, COJEPKANINX JOrHYeckne cuMBobl. s onpenenenus
MOAMHOXKECTBA HCTIOAb3YEM JIBA TAKMX CHMBOJIA;

¥V — CUMBOJI, HA3bIBACMbIil KBAHTOPOM 0OLIHOCTH M O3HAYAIOUINIT «/11000ii»,
«KaKoB Obl HU ObLI», «/U1A BCEX»;

—» — CHMBOJI CJe/JICTBHA (IIM]’U’IHKHHHII), U:‘]Ha‘-]ﬂl()l.l.[l{l.-,l «BJIeYeT 3a C()()'()ﬁ&.

Onpezienienne MO IMHOKECTBA, KOTOPoE MOXKeT ObITh CPopMYTHPOBAHO B BHJIE:
JUIst MoGOTo X YTBEPKIeHIe «X MPHHAJVIEAKNT X» BiedeT 3a coboil yTBep/KIeHHe
«X TIPHHAVIEAKNT Yo, € NCIONB30BAHIEM CHMBOJIOB 3alIHIIETCS TaK:

V:t'|.reX—>.reY.

bounee KpHTI{Oﬁ 3dllHCBK) BbIPaXKCHH A «X gaBasiercs NnojAMHox)ecTsoMm Y»
ABIAECTCA 3allHCh

Xc¥,

«X cofepKuTes (JIeKHUT) WK COBNajaeT ¢ Y,
Ecan xenaioT nog4epkuyTh, 4To Y COAEPKHUT H APYTHe NeMeHTbI, KpoMe
ANEMEHTOB H3 X, TO HCIIOJAb3YIOT CUMBOJI CTPOrOro BKIAIOYCHUA

XY,

[IpuugaTo cunrars, 4To st J10O0r0 MHOKecTBa M BBINIOJIHAETCS
dcM.

Ecam Bce noamMHo)kecTBa, paccMaTpHBaeMble B JJAHHOM KOHKPETHOM cJy4ae,
BXO/USIT B MHOXKECTBO [, TO MHOKeCTBO [ Ha3bIBAeTCs YHUBEPCANBHBIM MHOKE-
crBoM. M3 atoro onpejesieHust iCHO, 4TO YHHUBEpcaibHOe MHOKecTBO [ cojep-
KUT BCE JIEMEHThI, OTHOCAIIMECS K pacCMaTpHBaeMOMY KJaccy 3aj1ay.

Posb yHHBEPCATBHOIO MHOKECTBA MOTYT MIPATh Pa3iMuHble MHOKECTBA.
Tak, npu paccMOTPEHHN MHOKECTB, BKJIIOYAIONIMX OTIHYHUKOB B IPYIIE CTY-
JIEHTOB, MHOMKECTBO HEYCIEBAOIIMX CTYAEHTOB IPYIINbI, MHOKECTBO CTY/IEHTOB
rpynnbt ctapuie 20 JgeT, poJib YHHBEPCAIBHOIO MHOKECTBA HIPAET MHOKECTBO
CTYJAEHTOB I'PYIIILL.

Ipumep 1.3.

Jlano muoxectso A = {x e Z|0 < x < 12}, rne Z ~ MHOXecTBO neawix uncen. Haiitn
Muoxkectso B takoe, yto B ¢ A u B = {x|x aesmres na 4).

Pewenue. fcno, uto A = {1, 2, 3, ..., 12}, a B coaepAnT tesbie yuciaa, Jeisinmecs Ha
4, HO TOJILKO Te, KOTOpble BX0AAT B MHOoXKecTBO A. CaegoBarensho, B = {4, 8, 12}.

3. Oneparuu HajJ MHOXECTBaMH: 00bEINHEHUE, IIEpECeUEeHNUE, PA3HOCTD
MHOecTB. /luarpammel Diinepa-BeHHa.
Haa MHOXKECTBAMH MOMKHO MPOU3BOJINTH (jé'ﬁu’_fm&u'.ﬁ, KOTOpbBIE BO MHOTOM
HATIOMHHAIOT U3BECTHBIC ACHCTBHS CIOKEHHs M YMHOMKeHUs HajL uncaamu. Pac-
CMOTPHM MX,
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1. Ob6sedunenuem muoxects X n Y HasplBaeTCsd MHOKECTBO, COCTOSICE W3
BCEX TeX M TOJIBKO T€X 3JIEMEHTOB, KOTOPbIC ITPHHALIECKAT XOTS Obl OAHOMY H3
muoxkectB X, Y, T.e. nan npunaanexar X, uau npuHajsiexar Y, wan npuHan-
aexatru X, u Y.

Ob6veannenne X u Y oboznavaercs uepes X U Y. MopmasibHoe onpeaeicHme
obbeinHeHus JBYX MHOKecTB X 1 Y nMmeeT BHJ

XuY={x|xeX, vam xe¥,mm xeXnxeY).

ObbemHeHne MHOKECTB HHOT/IA HA3BIBAIOT CYMMOI MHOXKeCTB 1 0003Ha-
JAKT X + K HO THM Tepl\.[HHUNI H().']b:‘l}’K)TCH pemco.

Ipumep 1.4.

X=1{1,2 3,4,5}; Y={2, 4, 6, 7). Haittu muoxecrso XU Y.

Pewenue. X 0 Y={1,23,4,5,6,7).

Ipumep 1.5.

[yers X = {mHoxecTBo aasokaToB); Y= {MHoxkecTBo cyaeii}. Haiitu muoxkecrso X Y.
Pewenue. X © Y = {MHOXKeCTBO aJIBOKATOB H cyaeii}.»

IIpumep 1.6.

ITycrs X — MHOXKECTBO CTYACHTOB I0PHAHYECKOro (pakyabreTa, a ¥ — MHOXKECTBO
CTYICHTOB, NpoRHBaommx B obmexntin. Yro npeacrasaser coboit muoxectso X U Y?

Pewenue. X 0 Y — 3T0 MHOKECTBO CTY/I€HTOB, KOTOPbIE HJH Yy4aTCA Ha 0pHHYe-
ckoM dhakysbTeTe, HIH MPOKHBAIOT B 00LIEKHTHH. P

PacemoTpuMm aBa oBana, nokaszatible Ha puc. 1.1. [Iyets X — MHOXecTBO
TOYEK JIEBOTO OBasa, a ¥ — MHOKeCcTBO Touek rnpasoro opana (puc. 1.1, a). Toraa
onepanmst X U Y npegcrasasier coboii samrpuxoBannyio obnacts Ha puc. 1.1, 6.
ITH OBaJIbl HA3BIBAIOTCS duazpammamu Jirepa — Benna.

X Y

a

Puc. 1.1. O6betHHEHHE MHOKECTR

[Housitue UG‘I.:L‘,I].HHCH[-‘!H MOZKHO paclpocTpaHuTb 1 Ha Oosblee YucsI0 MHO-
ACCTB.

s onepawuu obbedunenus MHOKECTB ClipaBe/lJTHBbI x(;w.-nymamuﬂuwﬁ
M ar:mquamu&uuﬂ 3aKOHbI:

Xu¥=¥YuX
(XuY)yuZ=Xuu2)=XuvYulz,
Xvu@d=X.

ITO TakKe OUCBHIHOE COOTHOMICHUE, TaK KdK IIYCTOC MHOXKCCTBO HC COAep-
JKHT 2J1eMeHTOB, a 3Ha4uT, X 1 X U @ COCTOAT U3 OJIHHX M TeX JKe 5JIEMEHTOB.
Eue oano ouesnHoe PaBEHCTBO MOTJIONIEHUA YHHBEPCAJIBHBIM MHOMXKECTBOM

Xul=l,
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2. Mepeceuenuem muoxectB X n Y HazbiBaeTca MHOKECTBO, COCTOAILEE H3
BCEX TeX H TOJBKO TeX 3JIEMEHTOB, KOTOPbIe NPHHAIEKAT KaK MHOKecTBY X,
TaK H MHOXKecTBY Y.

Iepeceyenne muoxects X n Y obosnavaercs yepes X N Y. Mopmanshoe
onpejenenne

XnY={.r|.reXerY}.

nEpECB‘lEH]IE MHOMKECTB HHOT/lda HA3BIBAKOT INMPOH3IBEJEHHEM MHOMKECTB

n obosnavaior X - Y.

Ipumep 1.7.
X={1,234, 5} Y={2 4,6, 7). Haiitn MHOXKecTBO X N Y.
Pewenue. X N Y ={2, 4}. »

Ipumep 1.8.
X = {aasokar, npokypop, cyaba}; Y = {aasokar, npokypop}. Haittu muoxecrso X N Y.
Pewenue. X n 'Y = {aasokar, npokypop}. »

Ipumep 1.9.

[lyere X — MHOXKeCTBO CTYAEHTOB IOpHAHYecKoro dakyabTera, a Y — MHOXKeCTBO
CTY/IeHTOB, POKUBAIONHX B o0mexkuTn. Yo npeicrasiser coboii Muoxecrso X N ¥?

.PEMJ'E?HHE?. XNnY-— ATO MHOZKCCTBO CTY/ICHTOB HOPHIHYCCKOTO (])EIK}'.TII:T(‘TEI. K(_)T()phll.’,‘
NPOKUBAIOT B 06mEeRKUTHI. P>

[Tvers X — MHOKecTBO Touek JieBoro opaia (puc. 1.2, a), a Y — npasoro
oBasa. Toraa X M Y npeacrasasier coboii 3amrrpuxoBanuyio obsiacts Ha puc. 1.2,
6, apasionyiocs odieil yacTbio 000HX 0BAJIOB.

X Y XY
a 6
Puc 1.2. Tlepeceyernne MHOKECTB

Onepaitiy nepecedenns Mo3poJAgioT YCTAHOBUTD PSAJL COOTHOIEHHH MEXKIY
MHOKECTBaAMH.

Muoxecra X 1 Y HasbiBalOTCs Henepecex arouuMucs, ccin OHH He HMEeIOT
o0IIMX 2IEMEHTOB, T.€. e/

XnY=0,

Ipumep 1.10.

SABasioTca 1 nepeceKalonMMHCA CAeAYIONHe MHOKeCTBa:

1) Muoxecrsa cyjeil 1 NpecTyIHHKOB;

2) MHOKCCTBO ('.T}-","[CHT()B OPHIIHYCCKOTO (i‘lHKyJI])TL‘TH H MHOMKCCTBO CT}'RUIITOH DKO-
HOMHYCCKOro akyasTera?

Pewenue.
B 000HX cy4asx paccMaTpHBAEMBbIe MHOKECTBA ABAAIOTCS HEIePeceKalommuMucs.

[Mouarue nepecevyeHusd, Tak Ke Kak H IMOHATHE OﬁhEIIHHEHHFI. MOMKHO pac-
MpOCTPAHUTL H Ha Hosbiee YUCI0 MHOKECTB.
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Jlns nepeceuenust MHOXKECTB TaKKe CIIPABE/UTHBBI KOMMYMAmMueHbll W acco-
UUAMUEHBII 3AKOHBI, AHAJIOTHYHbBIE COOTBETCTBYIONIMM 3aKOHAM JUIS YMHOXKe-
HUS B 2JIeMeHTapHol anrebpe:

XnY=YnX,
(XnY)NnZ=Xn({YnZ)=X~YnZ

CHPABC/UVTHBOCTD KOTOPBIX, KaK H B CJy4dac (JG’bCﬂIiIlCHI‘IH MHOXeECTB, BbITEKaeT
H3 TOro, 4TO JieBasd H IIpaBasl 4aCTH PaBCHCTE COCTOAT H3 OJHHX H TeX JKe aJie-
MEHTOB.

Eme asa oueBHHBIX paBeHCcTBa:
Xn@=0,
AXnl=X,

Jlns onepainii oObeMienns U nepecedeHnss MHOKECTB CIpaBe/LIHBbI duc-
mpubymuensie 3aKOHbI, IPHYEM, B OTJIHYHE OT 3JeMeHTapHoiH aareOGpsl, U TOT
W JIPVTOIii 3alHChIBAIOTCA B BHJLE

(XuY)nZ=(XnZ)u(YuZ)
XnY)uZ=(XuZ)n(YuZ).

3. Paznocmuio muoxects X n Y HasbiBaeTcsi MHOXKECTBO, CTOsIIEE M3 BCeX
TeX M TOJABKO TeX 3JIEMEHTOR, KOTOPBIe MpHHaIeRaT X 1 He npuHaiexar Y.
Pasnocts muoxects X u Y obosznauaercs uepes X \ Y. Takum obpaszom,

X\Y={x|xeX, xeY)

Ipumep 1.11.
X={1,223,4,5) Y={2 4,6, 7). Haitru mroxectrBau X\ Yu Y\ X.
Pewenue. X\ Y={1,3,5s Y\ X={6,7}. »

Ipumep 1.12.

[Iycrs X — MHOXECTBO CTYJACHTOB OpHANYecKoro dakyasrera, a ¥ — MHOXKeCTBO
CTY/JCHTOB, NPOKHBAIONHX B o0mexuTii. Yo npeacrasnser coboii Muoxkectso X\ Y?

Pewenue. X\ 'Y — 370 MHOKECTBO CTYAEHTOB I0PHAHYECKOTO (hakyAbTeTa, KOTOpbIe
He IIP()HCHBHIOT B ()GULEJKHTHH. >

ITyers X — mMHOKecTBO TOUEK JieBoro opajia (puc. 1.3, a), a Y — npasoro
opasa. Onepaumsa X \ Y npeacrasaser coboii samrpuxosannyio obaacth Ha
puc. 1.3, 6, ABagionyiocsa 4acTeio oBajia X, Kotopas He BXOJHT B oBaJ Y.

Cnedcmeue. Miioxectso X, onpeaenAaeMoe U3 CoOOTHOIEeHHA
X=I\X,

HasbiBaercst donoanenuem Muoxecrsa X (10 yHHBepcaibHOTO MHOKecTBa [).

HHHFPHMMH, XdpaKTepH3yilaa A0NOJHEHHE MHOXECTBA, IMOKd3aH4 Ha
pHc. lﬂi, rje MHOXKeECTBO X 34AllITPHXOBAHO, 4 €ro JOIMOJHEHHEe }? NpeacTaBjiAeT
co00ii He3aWTPHXOBAHHYIO 001aCTb.
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X Y X\Y
a 6
Puc. 1.3. PazHoCTbh MHOKECTB

I
X

X

Puc. 1.4. lonoaHeHHe MHOMKeECTBA

MopmanbHoe onpeaeseHne A0MOJIHeHNsT MHOKecTBa X HMeeT BU/L
X={x|xel u xeX}.

Ilpumep 1.13.
IMyers I={1,2,3,4,5,6,7),aX={3,5,7). Haiitu X.

Pewenue. X ={1,2, 4, 6}. »

W3 dopmanbhoro onpeaenerns caeayer, 4o X n X He uMeior 00X ajie-
MEHTOB, TaK YTO

XnX=0.

KDOME TOTO, HE HMEETCH 2JIEMEHTOB VHHBEPCAJIBHOTIO MHOMKECTBA L KOTOpbBIE
HC HNPHHALICADTH Obl HH X, un X CJICI{UHHTL‘.TIBHO.

XuX=1I

HAcuo, uto X asasgerca gonosHenuem X. Ho gonoanenne X ecrs X. Takum
oOpazom,

=

C nomouibio olcpalHi JOIOJIHCHHA MOKHO B }’,EIO'SHOM BHJC [IPCACTABHTD
Pa3HOCTb MHOMKECTB

X\Y={x|xeX n xe¥)={x|veX n xve¥),
T.C.

X\Y=XnY.

39



JINCT
u3MeHeHu padouell yueOHOM MporpaMMsl 10 AUCIUILTUHE
EH.01 MATEMATUKA

JIOTIOSTHEHMSI ¥ U3MEHEHMSI, BHOCHUMBIE B pab04yIo Iporpammy auciuininabl Ha 2016/201 7
YU.L.

OcHOBaHMS BHECEHUS Paznen PIIJI, B KOTOpBIit BHOCATCS ConeprkaHne BHOCUMBIX
JOIIOJIHEHUHM M U3MEHEHUI H3MEHEHUS JIOTIOJTHCHUH, N3MCHCHUH

IIpennoxenne paboromarens

IIpennoxenue cocraBuTens

IIPOTPaMMBI
[TpuoGperenne HOBOM n.5. [lepeueHr OCHOBHOM U OOHOBIIEHNE CIIICKA JTUTEPATYPHI
JUTEPaTypbl, OOHOBIICHUE JIOTIONTHUTEIBHOM yUueOHOM TUTEeparypshl,
nepeyns Jureparypsl ObC HEOOXOIUMOM JIJIsl OCBOCHUS
JIUCIIATUTHHBI
.J:" [
CocraBurelb: IpenoaaBaTelib /"/‘: A. B. Kapas

YTBeme{eHo Ha 3aCCaaHuN HpeHMeTHO-HHKHOBOﬁ KOMUCCHUU q)HSI/IKO-MaTeMaTI/I‘IeCKI/IX

JMCIMIUIMH U CIIELMAIBHBIX AUCIMIUIME CIENUAILHOCTH KOMIIBIOTEPHBIE CETH, TPOTOKOJ
np. Nel ot 29 aBrycra 2016 .

S~
Hauansauk YMO ¢unnana /j A.B. bapanos
«30» aBrycra 2016 .
3aBeayromias oubauorexon rinana / / — _—_ M.B. ®ypdanbko
7 «30» aprycra 2016 T.

HauanbHuK nH(MOPMAIIMOHHO-BBIUYNCIUTEIHHOTO

nueHTpa punuana (mporpaMMHO-UH(DOPMALIMOHHOE /7

obecrieueHre 00pa3oBaTEIbLHON TPOTPAMMBI) e . B.A. TkaueHko
L7 B30y aBrycra 2016 .
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PEIIEH3UA
Ha pato4yIo NporpaMmy U CHHUILIHHBI

EH.01 MaremaTuka

cnenuaabHocTH 44.02.01 {omkoabHoe 00pa3oBaHHe

[IpencraBnenHas Ha pelleH3MpoBaHMe paboyass mnporpammel  aucuuiuidHel  EH.O01
MaTemMaTHKacoIepKUT Bce HEOOXOJMMBbIE pa3zesibl: MacnopT padoueidl MporpamMMbl, CTPYKTYpY H
coJepKaHue JUCUMIUIMHBL, 00pa3oBaTelibHble TEXHOJOIMH, YCJIOBHUS peali3aliH I[pOTrpaMMBbI,
nepeyeHb MH(POPMAILMOHHBIX HUCTOUYHMKOB, METOIMUYECKME YKa3aHMs IO OCBOEHMIO IMCLMILIMHBL
OLIEHOYHBIE CPe/ICTBA /IIsl KOHTPOJISl YCIIEBAEMOCTH.

[TpuBeneHHsIll B mporpaMMe nepeyeHb 3HAHUI, YMEHUHN U BJIaJeHUH (HaBBIKOB), KOTOPBIMH
JOJIKHBI OBJIAJIETh CTY/IEHTHI B pe3yjibTaTe OCBOEHHUS AUCUUILINHBL, cooTBeTcTBYeT PT'OC CIIO mo
cnienuanbHocTu 44.02.01 JomkonpHoe o6pasoBaHre OObeM M BH/IbI Y4eOHOH pabOThI 10 AUCHHUILIHHE
EH.01 Marematuka COOTBETCTBYIOT yuyeOHOMY Iu1aHy crneuuaibHocTu 44.02.01 JlomkonbHOE
oOpa3zoBaHue

ConepxkaHve JUCHUIUIMHBI COOTBETCTBYeT TpeOOBaHMSIM K pe3yibTaTaM OCBOEHHS
aucuMiivebl.  [lo  Kakaol TeMe IpeayCMOTpeHbl JIEKIMOHHBbIEe, TNpaKTHUECKUEe 3aHsITUs U
caMmocTosATenbHas pabota oOywaroumxcs. B mporpamMme npuBoauTCs M0ApoOHOE cojepikaHue
JEKUMOHHBIX M IIPAKTHYECKHUX 3aHATHH 10 KaxaoMmy paszgeny. Jlaercs mnepedyeHb y4yeOHO-
METOAMYECKOTO 0OecneyueHus 15l caMOoCTOsTeIbHOM paGoThl 00ydarouXcs Mo JUCHUTUIHHE.

B mnponecce ocBoeHuss oOyuaeMbIMM JUCLMIUIMHBI Mpe/riosaraeTcss MpUMEHEHHe TaKuX
aKTUBHBIX M HHTEPAaKTHBHBIX 00pa30BaTE/bHBIX TEXHOJOIMH, Kak paboTa B MasbIX rpynmnax u
npo6ieMHoe 0OydeHHe.

MarepuanbHo-TexHHYecKkas 6aza U mporpaMMHoe obecriedeHue COOTBETCTBYIOT TpeOOBaHUM
®I'OC CIIO k yecnoBusim peammzauud OOIl no cneumansHoctu 44.02.01  JlomkonbHOE
oOpaszoBanue. [lepeuenb HHGOPMAIIMOHHBIX HCTOYHUKOB, HEOOXOIUMBIX U1l OCBOEHHSI TUCIIUITTHHBI
BKJIIOYAE€T OCHOBHYIO JIMTEpaTypy, AONOJHHUTEIbHYIO JIUTEpaTypy, NEpHOJMYECKHE H3JaHMUA U
MurepHer-pecypcbl. Bece 0CHOBHBIE MCTOYHUKHM U JIOTIOJIHUTENbHAS JIMUTEpaTypa — He crapuie S JieT.
KosmmyecTBo uTeparypsl Ha cTy/ieHTa B OMOMoTeke uimMaia 10cTaToqyHoe.

B mnporpamme Taike mNpuBeAeHBl OLEHOYHBIE CpEJICTBa IS MPOBEICHHS TeKylled u
IIPOMEXKYTOYHOM arrectauuu no aucuuiuinie EH.01 MaremaTtvka M JaHbl METOAMYECKUE YKa3aHUS
oOy4arouMMcs 10 YCBOCHHUIO JUCHUIUIAHBL

Takum oOpaszom, pabGodasi mporpamma aucuuiuiiHbl EH.01 Marematuka COOTBETCTBYET
®I'OC CIIO mo cnemmanbHoctn 44.02.01 JlomkonbHOe oOpa3oBaHHe M Y4eOHOMY IJIaHy
cnenuanbHocTH 44.02.01 JlomkoabHOe 0Opa3oBaHUeE.

Peniensent, nmxenep-nporpamMmmuct 1 kateropum,
otrnen YCVYTII ynpasnenue ACYTII, KUITuA,

MOII Kpacnonapckoro PITY ¢unuana W HK
«Maxpoperuon IOI'y 000 UK «Cubuntex» % CHBHHTEK- M.B. Jlutyc
KPOY ACYTH



PELIEH3USA
Ha pado4yIo NporpaMmy I CLHILTHHbBI

EH.01 MaTtemaTHuka

cnennaabHocTH 44.02.01 /lomkoabHoe o6pa3oBaHue

[IpencraBnenHas Ha peleH3UpoBaHMe pabovas mporpammel  aucudiumbiel  EH.01
MaremaTHKacOepXKUT Bce HEOOXOIWUMBIE pa3Jesibl: MacnopT padoyel NIporpaMMbl, CTPYKTYpy H
COJepKaHHWe TUCLUMIUIMHBL, 00pa3oBaTesibHble TEXHOJIOTMH, YCJIOBHS pealu3allid IPOrPamMMBbl,
nepeyeHb MH(GOPMAIMOHHBIX HUCTOYHUKOB, METOJMUYECKHE YKa3aHHMs 10 OCBOEHHIO MCUMILIMHBL
OIIEHOYHBIE CPEeICTBA /ISl KOHTPOJISl YCIIEBAEMOCTH.

[IpuBeneHHBIN B IporpamMme nepevyeHb 3HaHUN, YMEHHUHN U BJIaJIecHUH (HABBIKOB), KOTOPBIMHU
JIOJDKHBI OBJIZIeTh CTYACHTHI B pe3ybTaTe 0CBOSHHs JUcUUILIHHLL cooTBeTcTBYeT PI'OC CIIO mo
cnenuanbHocTH 44.02.01 HomxkonsHoe o6pazoBanre OObeM M BUbI YUeOHOH pabOTHI MO JTUCIUILTHHE
EH.01 Marematika COOTBETCTBYIOT y4eOHOMY IutaHy crnenuanbHocTd 44.02.01 JlomkosibHoe
oOpa3oBaHue

ConepkaHue JUCUUIUIMHBI COOTBETCTBYET TpeOOBaHMSM K pe3yjibTaraM OCBOEHHS
qucuuiiMeEbl. [lo  Kakao TeMe IpeayCMOTPEHBl JIEKIMOHHBIE, IIPAKTHYECKUE 3aHATHS U
camocTosATenbHas padora oOydarommxcs. B mporpamme mnpuBoauMTcs NOApOOHOE COJepKaHUe
JEKIMOHHBIX M MpaKTUYECKUX 3aHATUH Mo KaxkaoMy paszeny. Jlaercs mnepedeHb y4deOHO-
METOIMYECKOTO 0OecreueHus A1 caMOCTOSTeNIbHOM padoThl 00ydaromuxcs 0 JUCLHUIIIMHE.

B npouecce ocBoeHuss oOy4daeMbIMM JAMCUMIUIMHBI IlIpedrioaraercs IHNpUMEHEHUe TaKUX
AKTUBHBIX W HHTEPaKTHUBHBIX 00pa30oBaTelIbHbIX TEXHOJOTMH, Kak paboTa B MajbIX Ipylnnax
npoGyieMHO€E 00y4YeHHe.

MarepuanbHo-TexHUYecKas 0a3a 1 porpaMMHoe obecriedeHue COOTBETCTBYIOT TpeOOBaHUIM
®I'OC CIIO k ycaoBusm peammzauud OOIl mo crnenmansHocTH 44.02.01  JlomkosbHoe
oOpazoBanue. [lepeueHb MHOPMAILIMOHHBIX UCTOYHUKOB, HEOOXOIMMBIX U1l OCBOEHHS TUCLIMILIMHBI
BKJIIOYAE€T OCHOBHYIO JIUTEpaTypy, JONOJHUTEIbHYIO JIUTEpaTypy, NEpHOAMYECKHE H3JIaHUs U
WurepHer-pecypebl. Bce ocHOBHBIE MCTOUHMKM UM JOTIOTHUTEIbHAS JIMUTEpaTypa — He cTapiue S JeT.
KonmvecTBo mUTepatypsl Ha cTy/leHTa B OMO1MoTeke (puinana 10cTaToqHoE.

B mporpamme TarKe INpHBENEHBl OLICHOYHBbIE CPEACTBA JUIS IPOBEJEHUS TEKylleH H
IPOMEXKYTOUHOM arrecTauuu no gucuuiuinHe EH.01 MaTtemaTuka ¥ 1aHbl METOJIMYECKHE YKa3aHUs
oOy4arommMcs 110 YCBOEHHUIO JUCIUIUIAHBL

Takum oOpa3zom, pabodass mnporpamma aucuviuimebl EH.01 MaremaTtukacooTBETCTBYET
OI'OC CIIO mo crnemmanbHoct 44.02.01 JlomkonebHoe oOpa3oBaHMe M y4eOHOMY IIIaHy
cneuuanbHocTH 44.02.01 JlomkoabHOE 0Opa3oBaHuUE.

HauanbpHuk oTaena HH(bOpMaLII/IOHHI)IX

texHoJoruit OAO «Can-I'urant» ILA. Jdynauk




