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1. IACIIOPT PABOYEN TPOT'PAMMbBI YYEBHOM JIJUCHUTJIMHBI
EH.01 MATEMATHKA

1.1. Obs1acTh NPUMEHEHUS IPOTPAMMBI

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

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

VueOnas mucimiuimda EH.01 Maremartnka BxoguT B MareMarthuyeCcKAil W OOLMid
ecrectBeHHOHayuHblii 1K1 EH.00. mpodeccuonansHOl moATroTOBKH. [l  ocBoeHuUs
OUCLHUIUIMHBI  CTYJEHTBl  MCIOJB3YIOT  NOPEABbIAYLIME  3HAHUSA, YMEHUA M  OIIBIT,
chopmupoBaHHble Tpu u3ydeHuW auctuiuimHbl bJ[.02 Maremaruka: anreOpa W Hadaja
MaTeMaTUYE€CKOIro aHaJu3a; FTEOMETPHS.

1.3. esu u 3aga4m y4eOHOM TMCHUILIMHBI — TPeOOBaAHUSA
K pe3y/JbTaTaM OCBOCHUS IMCUUILTHHBI

Llenp AUCIUIIMHLI:

@OopMHUPOBAHKE Y CTYACHTOB CUCTEMbI 3HAHHI1 OCHOB MATEMATUKH, YMEHHI U HABBIKOB
WX MPUMEHSATH Kak 0a3bl JUIsl pa3BUTHs MPOPECCUOHATBHBIX KOMITETEHIUH.

3amaun IUCHUAIUINHEL:

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

2. AKTyanu3alud MEXIIPEJIMETHBIX CBS3€U, CIIOCOOCTBYIONIMX MMOHUMAHHUIO PO U
MECTa HAayKH B IPAKTUYECKOM HCIIOJb30BAHUM 3aKOHOB MATEMATHUKU KaK OCHOBBI JJIs
dbopmMupoBaHus APYrux NpodhecCuoHATbHBIX KOMIIETEHIIUH.

3. O3HakOMJICHME C OCHOBHBIMU IOHATHUAMH, NpaBUIaMU U  AITOPUTMAMH,
WCIIOJIb3YIOIIUMHUCS B MPOPECCUOHATLHOMN eI TeTLHOCTH.

4. O0ecrieueHue yCIOBHM ISl aKTUBU3ALMU TTO3HABATEIBHOU JESTEIbHOCTH CTYJEHTOB
1 (hOpMHUPOBAHUS Y HUX OMNBITa IPUMEHEHUSI CUCTEMbI 3HAaHUI, YMEHUN U BIIaJIeHUI B 00JIaCTH
MaTEeMaTUKA B XOJ€ pEIICHUsS NPUKIATHBIX 3a7a4, CHeHMU(PUUYECKUX g O00JacTH UX
npoeCCHOHANBHOM IeATEIbHOCTH.

5. CruMmynupoBaHUE CaMOCTOSITENBHOW pabOThl IO OCBOGHHUIO  COAEpPNKAHUS
JUCIUIUIUHBI U OPMUPOBAHUIO HEOOXOIMMBIX KOMITETEHITUH.

B pesynbrare ocBoeHUS yueOHON AUCIIUIUIMHBI O0yUJaOMIEHCs JOIKEH 3HAThD:
| - moHsATHE MHOXECTBA, OTHOIICHUS MEXy MHOXKECTBAMU, OTIEPALINU HAJl HUMU;
2 - MIOHATHE BEJIMYMHBI U €€ U3MEPEHUS;
3 - UICTOPUIO CO3JIAaHUS CUCTEM €IUHUI] BETUYUHBI;
4 - 3Tanel pa3BUTHS NOHATUN HATYPAJIBLHOTO YKCIIA U HYJIS;
5 - CUCTEMBbI CUHUCIICHUS;
6 - IOHATHE TEKCTOBOM 3aJ]a4M U MPOLECCa €€ PEeLICHUS;
7 - NICTOPHIO Pa3BUTHS T€OMETPHUH;
8 - OCHOBHBIE CBOMCTBA reOMETPUUECKUX (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, TIPEICTABIIATh TOJTy4YEHHBIC TAHHBIE TPaQUICCKH.

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. | Onpenenars Leau U 3aJa4u, IIIAHUPOBATh 3aHATHUS 1-10 15.16
C IETbMHU JOUIKOJILHOTO BO3pacTa. ’
3 K 3.2. | IlpoBoauTh 3aHATUS C JETbMHU JIOIIKOJIHHOTO
1-10 12,13 15
BO3pacTa.
4 IIK 3.3. | OcymiecTBisiTh 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 3aHATHUS. 11,14 15,17
6 IIK 5.1. | Pa3pabareiBaTh MeTOOMYECKHE MarTepuaibl  Ha
OCHOBE TPUMEPHBIX 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 yue6HO# paboTh Oobvem uacos

MakcumanbHasi yaeOHast Harpyska (Bcero) 136
OO0s3aTenbHast ayANTOpHAS yaeOHas Harpy3ka (BCero) 80
B TOM YHCIIE:

3aHATHS JEKIIMOHHOTO THIIA 48

MIPAKTHYECKHUE 3aHITHS 32

1ab0paTOpHbBIE 3aHATHUS
CamocTrosTenpHas pabota o0ydaromerocs (BCero) 56
B TOM YHCIIE:
CamocrosiTennbHass BHeayquTOpHas pabota B BHIAEC AOMAIIHUX MPAKTUYECKUX 3aJaHUid, 56
MHIMBHIYAIbHBIX 3aJaHHi, CaMOCTOSTENLHOTO MMOA00pa W H3YYEHHs [OMOJIHUTEIBHOTO
TEOPETHYECKOro Marepuaia, pedeparbl, KOHTPOJIbHbIE pabOTHI U JP.
Ipomescymounas ammecmayus 8 hopme IK3amena

2.2. CTpyKTypa IUCUMILIIMHBI

KoanyecTBo ayANTOPHBIX YacoB
CamocTosiTe1bHasA
HaumeHoBaHuHe pa31eaoB U TeM IIpakTuyeckue n
TeopeTuueckoe paboTa cTyaeHTa
Bcero J1aGopaTopHbIe
o0yueHue (4ac)
3aHATHA

Tema 1. DeMEeHTHI TEOPHH MHOYKECTB. 19 7 4 8

Tema 2. BenmnunHbI ¥ UX H3MEPEHUSI. 15 5 4 6

Tewma 3. CHCTeMBI CUNCTICHHUS. 12 4 2 6

Tema 4. TexcToBas 3a/1a4a 1 €€ perieHue. 32 12 8 12

Tema 5. 'eomeTprdeckue Gurypsl Ha 20 7 6 6
IUTIOCKOCTH M B IPOCTPAHCTBE.

Tema 6. [TpubnmKeHHbIC BEIYHCIICHIS. 10 3 2 5

Tema 7. MeToabpl MaTeEMaTUYECKOM 12 5 > 5
CTATHUCTHKH.

Tema 8. DneMeHThl HICTOPHH MAaTEMATHKH. 17 5 4 8

Bcero o pucnumuimae 136 48 32 56

2.3. TemaTn4yecKue IVIaH U coep:KaHue Y4eOHbIX 3aHATHIA

O6b | YpoB
HaumeHnoBaHue Coaep:xanue yueOHOTO MaTepuaja, NMpaKkTHYecKUue padoThbl, eM €Hb
pa3nesioB U TeM caMoCTOsITeJIbHasI padoTa 00yJaroIIuXCs yac | ocBoe
0B HUS
1 2 3 4
Tema 1. Coaep:kaHue yueOHOT0 MaTepuaja 19
DJIeMeHTbI TeOPUHU Jleknun 7
MHO’KEeCTB. 1 [Tonstre MuOkecTBa. CriocoObI 3a1aHns MHOKECTB. OTHOIICHHUS MEXITY 3 12
MHOecTBaMu. Kpyru Diiepa. ’
2 Ornepanyu HaJ MHOXKECTBAMH U UX CBOHCTBA: 00bEINHEHHE,
repeceueHue, BEIYUTaHNE, JOMOJHEHUE, IEKAPTOBO TIPOU3BEICHUE 4 1,2
MHOYECTB.
IIpakTHyeckHe 3aHATHSA
1 [Nonstue MuO)ecTBa. CriocoObI 3ajaHKst MHOKECTB. OTHOIICHUS MEKITY
MHoxecTBamu. Kpyru Diinepa. 4
2 Omnepariu HaJl MHOXKECTBAMH U MX CBOHCTBA: 00BEINHCHHE,
nepeceueHue, BBIMUTAHUE, JOMOJHEHUE, ICKAPTOBO MPOU3BEICHHIE
MHOYKECTB.




CaMocTosiTe1bHast padoTa 00y4alOHXCH 8
Pemenue 3amau no Teme 6
KonrponbHas pabora mo teme 1. 2
Tema 2. Conep:xanue y4e0HOr0 MaTepHaJa 15
Beau4uHbI 1 UX Jlexknun 5
U3MepeHusl. 1 [ToHsTHE MONIOKUTETHHOM CKAJISIPHON BEJUUUHBI U €€ U3MEPEHHUS.
CMBICHT HATYpaJbHOTO YHCIIA, TIOTYISHHOTO B Pe3ybTaTe H3MEPECHUS 2 1,2
BEJTMYMHEIL.
2 | CMBICT CyMMBI, pa3HOCTH, IPOM3BEACHUS W YaCTHOTO HATYPaTbHBIX 3 12
YHCeN, HOTYYCHHBIX B Pe3yIbTaTE H3MEPCHHS BEIUIHH. ’
IIpakTHyeckHe 3aHATHSA
1 IToHATHE MONOKUTENHFHON CKAJIIAPHON BETUYUHBI U €€ U3MEPEHUSI.
CMBICTT HaTypaJIbHOTO YHCIIA, TIOIYYEHHOTO B Pe3yNIbTaTe U3MEPEHUS 4
BEJTMYMHEIL.
2 | CMBICT CyMMBI, pa3HOCTH, IPOM3BEACHUS W YaCTHOTO HATYPATBbHBIX
YHCeN, HOTYICHHBIX B Pe3yIbTaTE M3MEPECHHS BEIUIHH.
CamocrosiTeJibHAasi padoTa 00y4arouuXCs 6
Pemenne 3amad mo reme 6
Tema 3. Coaep:xkaHue yueOHOT0 MaTepuaja 12
CucreMsl cUucIeHUS. JleKIuu 4
1 [To3uMoOHHbBIE M HEMTO3UIIMOHHBIE CUCTEMBI CUNCIIEHUS 2 1,2
2 3anuch yucia B AeCITUUHON cucTtemMe curcienus. [lo3unuonnbie 5 12
CUCTEMBI CUHUCJICHUS], OTIIMUHBIE OT AECATHYHOM. ’
IIpakTHyeckHe 3aHATHSA
1 ITo3uLMOHHBIE U HENTO3UIIMOHHBIE CUCTEMBI CUUCIICHUS )
2 3anuch yucia B AeCITUUHON cucTtemMe curcienus. [lo3unuonnbie
CUCTEMBI CUHUCJICHUS], OTJIMUHBIE OT AECATHYHOM.
CamMocTosiTe1bHast padoTa 00y4alOHXCH 6
Pemenue 3amau no Teme 4
KonrposnbHas pabora o teme 2. 2
Tema 4. Copep:xanue yue0HOr0 MaTepHaJa 32
TekcTOBAs 32724 U ee Jlexknun 12
pelieHue. 1 CrpyKTypa TeKCTOBOH 3a7a4i. MeTobl U CrIoco0bI peIIeHNs] TEKCTOBBIX 4 12
3a7a4 ’
2 | Oransl penieHus 3a1a4y U IPUEMBI UX BBITIOIHEHUS 4 1,2
3 3amaun «Ha YacTH». 3aJlauM Ha JIBHKCHHE. 4
IIpakTHyeckHe 3aHATHSA
1 CTpyKTypa TeKCTOBOH 3a1a4. MeTobl U crIocoOBI peIIeHNsT TEKCTOBBIX
3a1a4y 8
2 | Dransl pernieHus 3a1a4y U IPUEMBI X BBITIOJTHCHUS
3 3amaun «Ha 4acTH». 3aJlauy Ha JIBHKCHHE.
CamMocTosiTe1bHast padoTa 00y4alOHXCH 12
Pewenue 3a1a4 no teme 10
KonrponbHas pabora o teme 4 2
Tema 5. Copep:xanue y4e0HOr0 MaTepHaJa 19
I'eomeTpuyeckue Jlexknun 7
¢Gurypo! Ha iIockocTu M | 1 I'eomerpuueckue GUIypbl HA INIOCKOCTH U UX CBOICTBa 3 1,2
B IIPOCTpaHCTBE. 2 | T'eomerpuueckue GUrypbl B IPOCTPAHCTBE U MX CBOWCTBA 4 1,2
IIpakTHyeckne 3aHATHSA
1 I'eomeTprueckne GUrypsl Ha IIIOCKOCTH U MX CBOHCTBA 6
2 | T'eomerpuueckue GUrypbl B IPOCTPAHCTBE U MX CBOWCTBA
CamMocTosiTe1bHast padoTa 00y4aloIHXCH 8
Pemenue 3amau no Teme 6
Tema 6. Copep:xanue y4e0HOr0 MaTepHaJa 10
IMpubanKkeHHbIE Jlexknun 3
BBIYMCJIEHHS. 1 [IpuGnuKeHHBIC BBIYUCICHUS, TMPUOIMKCHHBIC 3HAYCHHS BETHYUH U 3 12
TIOTPENTHOCTH MPUOITKCHIIH. ’
IIpakTHyeckHe 3aHATHSA
1 [TpuGnmXeHHBIE BRIYICICHNS; NPUOIIKEHHBIC 3HAYCHHS BEJIHYUH 1 2
MTOTPENTHOCTH NPUOIMKEHHUH.
CamocTosiTeJibHAasi padoTa 00y4arouIuXCs 5




Pemenue 3amad no Teme 5
Tema 7. Copep:xanue y4e0HOr0 MaTepHaJa 12
MeToabl Jlexknun 5
MaTeMaTHYeCKOi 1 | Craructrueckas o6paboTka HHGOpMAIHU 2 1,2
CTAaTUCTHKH. 2 | I'paduueckoe npecTaBIeHUE JaHHBIX 3 1,2
IIpakTHyeckne 3aHATHSA
1 Craructnyeckast 00padboTka HHGopMaLuu 2
2 | I'paduueckoe npeacTaBiIeHNE TaHHBIX
CaMocTosiTe1bHasi padoTa 00y4aloIHXCH 5
Pemenue 3amad no Teme 5
Tema 8. Conep:xanue yue0HOr0 MaTepHaJa 17
JJieMeHThbI HCTOPHH Jlexkun 5
MaTeMaTHKH. 1 Ortansl pa3BUTUS MOHATUI HATYypaIbHOrO YKcia U Hynd. Mcropus ’ 1.2
CO3/IaHUs CHCTEM €IWHUI] BEITMIUHEI. ’
2 | WcTopus pa3BUTHS T€OMETPUH 3 1,2
IIpakTHyeckHe 3aHATHA
1 Oransl pa3BUTH MOHATHI HATYpalbHOTO YKCHa U Hys. McTopus 4
CO3/IaHUs CHCTEM €IWHUI] BEITMIUHEI.
2 | Uctopus pa3BuTHs T€OMETpHN
CamocTosiTeJibHAsi padoTa 00y4aroUIUXCs 8
Pedepar 8
136
HToro 3a roa: 136 4., B ToM uncie jgeknuu: 48 4.; mpaxrt. 3anstus: 32 4., cam.padora: 56 u.
Yposenv oceoenusa: 1 -neexuii, 2 - omnocumenvHo ne2kuti, 3 — CIOICHBII.
2.4. ConepskaHnue pa3ieioB y4eOHOH TUCHMILIUHbBI
2.4.1. 3anaATHSA JIEKIMOHHOI0 TUIIA
Ne dopma
TeM Haumenosanme CopeprxaHue pasena TEKYIIETo
paszmena
BI KOHTPOJIS
1 2 3 4
1 DIEMEHTBI TCOPHU [MonsaTne MHOXECTBAa M JJIEMEHTa MHOXkecTBa. IlycTtoe MHOXkectBO. | Y, T
MHOECTB. O6o3HaueHue u pacrno3HaBanue. CnocoObl 3aJaHUsT  MHOMKECTB.
OCHOBHBIC YHCIIOBBIC MHOXECTBA. XapaKTCPUCTHYECKOE CBOMCTBO.
[IpumMeHeHne CcMOCOOOB 3alaHKMsi MHOXECTB IPH PCIICHUM 3a/ad.
OTHOMIEHUS! MEXIY MHOXKecTBaMH. [10IMHOKECTBO JTAaHHOTO MHOXKECTBA.
PaBnble MHOXecTBa. BuIbl NOAMHOXKECTB JaHHOTO MHOXkecTBa. [loncuer
YrciIa MOAMHOXECTB 33JaHHOTO MHOXecTBa. M300pakeHHE OTHOIICHHSA
MEXIy MHOXXECTBAMH C TIOMOINBIO KpyroB Oiurepa. Ilepecedenne wu
o0beHeHHEe MHOXECTB. M300paxkeHune mepecedeHus M OObeAMHECHHUS
MHOXXECTB C IOMOIIBI0 KpyroB Oiinepa. HaxokmeHue mepecedeHHs H
OOBCIMHCHHST  KOHCUHBIX  MHOXKECTB, 3aJaHHBIX  IIEPCUUCICHUEM
9JIEMEHTOB M C TOMOIIBID XapaKTEPUCTHICCKOTO CBOMCTBA 3JICMCHTOB.
BrrunTanue U JIOTONTHEHUE MHOXECTB. [IeKkapTOBO NMPOU3BEICHUE IBYX H
HECKOJIbKUX MHOXECTB.
2 Benuuunsl 1 ux Ilonsitue Benmuuuubl. [loHsTHe wu3Mepenus BenuwuuHbl. Onpenenenue | Y, T
HU3MEPCHUSI. TOJIOXKHUTEIBHON CKANAPHON BenuuuHbL. OIHOPOIHBIC W Pa3HOPOIHBIC
BenmmuuHbI. OCHOBHBIE CBOWCTBA OJHOPOAHBIX CKAISAPHBIX BEIUYMH.
TToHsATHE TIOJOKUTEILHON CKAISIPHOM BEIMYUHBI U €€ n3MepeHust. CMbICIT
HATYpPaJIbHOTO YHCIIA, TOTYICHHOTO B PE3yNIbTaTe U3MEPEHUS BEITHMIUHEI.
CMBICT CYMMBI, pPa3HOCTH, TPOM3BEICHHUS M YaCTHOTO HATYPaIbHBIX
YHCeN, MOJMYICHHBIX B Pe3yJIbTaTe H3MEPEHHS BEIHINH.
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TEM
bI

Hanmenosanue
pasnena

Copeprxkanue pasnena

dopma
TEKYIIEro
KOHTPOJIS

2

3

4

Cucremsl
CUHCIIEHUS.

Tlonstre cuctemsl cuncinerus. [1o3uMuoHHbIE 1 HETIO3UITNOHHEIS
CHCTEMBI CUMCIICHHS. 3alliCh M Ha3BaHUC YHCE B JIECITUIHOU CUCTEME
CUHCIICHHUSA. CpaBHeHI/IC YHUCCII. PaSpHZ[HBIC enuHuITEl. [lo3ummonHbIe
CUCTEMBI CYHCJIICHHWA, OTJIMYHBIC OT ,I[CCHTI/I‘{HOI‘/'I; MEPEXOJ OT 3aInucu
YHCeN B OJTHOM CUCTEME CUMCIICHUS K 3aITCH B ,I[pyFOﬁ CHUCTEMC
CUUCIICHUA.

v, T

TexcroBas 3agaya u
€C pCIICHUC.

CTpyKTypa TEKCTOBO# 3aauu. Y CJIOBUS U TPEOOBAHMUSL.
Apudmernueckuii u anredOpandeckuil CriocoObl PEIICHUS] TEKCTOBBIX
3amad. DTarbl PeHICHHS 3a7a4i: aHAJIN3, TOUCK PEIICHUS, OCYIICCTBICHUEC
IUIaHA peleHUs, IpoBepka. [Ipuemel aHanm3a, pa3dop TeKCTa 3a1a4u OT
yCIIOBHY K TpeOOBaHUSIM U OT TpeOOBaHUH K yCIoBUsAM. [IpreMbl moucka
peteHus 3agauu. MoIeIMupoBaHue MPU PEIICHUH 3a[a9d: IOHATHE
MaTeMaTHYECKOW MOJEIT K MaTEeMaTHIECKOTO MOJICIIMPOBAHHS KaK
METOJa PeUIeHNs 3a4a4l, BUABI MOAETeH (TIpeIMeTHEIE, TpaddecKue,
3HAKOBBIC U JIp.). CxemMaTHdecKas 3amuch, TaOIuIHas 3anuch. CiocoObt
odopmienns perrenus. [IpueMsl IpoBepKH penieHns. 3a1adn «Ha
gacTW». 3a7auyl Ha JABIKCHNE: HABCTPEUY, B OAHOM HAIPaBJICHNH, B
MPOTHBOMOJIOXKHBIX HANPABJICHUSIX, IO PEKE.

I'eomeTprueckue
¢durypsi Ha
IUIOCKOCTH U B
MIPOCTPAHCTBE.

I'eomerpuueckue QUryphbl Ha INIOCKOCTH: MPOCTEUIIINE (DUTYPBI, YTIIBL,
napajuieIbHbIC U MEPIICHAUKYIISIPHEIC MIPSIMBIC, TPEYTOIbHHUKH,
YETBIPEXYTOJILHUKU, MHOTOYTOJILHUKH, OKPY>KHOCTB B KpYyT. OCHOBHBIC
OTHOIIICHHS U CBOMCTBA (UTYp HA IIOCKOCTHU: aKCHOMBI TUIAHHUMETPUH;
OTIpeJICIICHUE, CBOWCTBA M MPU3HAKH NapaIICTIbHOCTH U
MEPICHIUKYIIIPHOCTH TPSMBIX; OMpPECIICHIE U MPU3HAKH PABCHCTBA
TPEyroJIbHUKOB; ONpe/iesieHHe, CBOMCTBA M MPU3HAKH PABHOOCIPEHHOTO
TpEyroJibHUKA; ONpeieJIeHUe, CBOMCTBA U MPU3HAKHU MPSIMOYTOJILHOTO
TpeyronbHuKa, Teopema [Iudaropa; omnpexaeneHue, CBOWCTBA U MPU3HAKH
MOAOOHBIX TPEYTOJNILHUKOB TPEYroIbHUKA;, ONPE/IeTICHUEe, CBOMCTBA 1
NPU3HAKK TapajuieliorpaMMa, MpIMOoyrojbHUKa, pomba, KBajipara,
Tpaneuun; CpeAHss IMHUS TPEYTONbHUKA U CPEIHsIs IMHUS TPAIICIIHH;
Teopema Darneca; COOTHOIICHHUS MEXTy CTOPOHAMH U YTJIaMH B
TPEYTOJNLHUKE: CYMMa yIJIOB TPEYTOJIbHUKA, BHCITHHIA YTOJ
TPEyTOJIbHUKA, HEPAaBEHCTBO TPEYTOIBHUKA, TEOpEMa CHHYCOB, TeOpeMa
KOCHHYCOB; JIOMaHasi, MHOTOYTOJIbHUK, IPABIIFHBIN MHOTOYTOJIEHUK;
KPYT ¥ OKPY>KHOCTb, YIJIBI © MHOTOYTOJHHHUKH, BIUCAHHBIC U OIIHMCAHHEBIC
OKOJIO OKPYXXHOCTH; Iutommanu ¢puryp. ['eomerpudeckue Gurypsi B
MPOCTPAHCTBE: B3aUMHOE PACIIOJIOKEHUE MPSIMBIX U IIOCKOCTEH;
MHOTOTPaHHUKH: TPHU3Ma, MHPaMHUA, TPABUILHbIE MHOTOTPAHHHKH,
napasuiesienume 1, Ky0; Teja BpalleH:s U X OBEPXHOCTH: LUIHHD,
KOHYC, T1ap, cdepa. Ilnomnaayn noBepXHOCTEH 1 00 BEMBI
MPOCTPAHCTBEHHBIX (UTYD.

[TpubnuxeHHbIe
BBIUUCIICHUSL.

[Ipubnmxennsie BeraucaeHus. [IpnbmmkeHHbIe 3HAYCHHUS BETTHIHH.
Oxpyrnenue. [TorpemHocTn npubnvkeHuit: VICTOYHUKY 1 BUIBI
norpemHocteil, KonuuecTBeHHbIE XapaKTEPUCTUKU MOTPELTHOCTEH,
a0CoJIIOTHAsE M OTHOCUTENbHAS MOTPEITHOCTE. BepHble 1 COMHHUTENBHbIC
3Havamue mudpsl. [lorpemHocTr apudmMeTnyecknx onepauui.

MeTtonpl
MaTEMaTHYCCKOH
CTATUCTHUKH.

ITonsiTue o MareMaTuyeckoi cTaTucTUKe [ 'eHepalibHas COBOKYITHOCTb U
BbIOOpKa. Cratuctuyeckuii psan. ['paduueckoe npeacTaBieHUe
CTaTUCTHYCCKUX PSANOB. DMIupHdecKkas QYHKIHS pacrpeeiCHus.
ITonsTre o cTaTucTHYecKoM runoTe3e IloHsITHEe CTaTHCTHYCCKUX
runore3. CTaTUCTUIECKIE KPUTEPHUH ITPOBEPKH HYJIEBON THITOTE3BI.
Kpurndeckas o6macts. [IpHHINTT TPOBEPKU CTATHCTUISCKUX THIIOTES.

DNeMEeHTHl UCTOPUH
MaTEeMaTHKH.

Oransl pa3BUTHS MMOHATHH HaTYypaJbHOTO YKCIa U Hyls. Pacmmpenne
TIPEICTABICHUS YEIOBEKA O YHCIIE B XO/I€ 3BOMIONHH. VICTOpHS co3MaHus
CHCTEM eIMHUII BeTHINHEL. VICTOpHS pa3BUTHSA T€OMETPHH.
I'eomeTprueckue 3HaHUS B IPEBHUX MUBWIN3AINAX. Pa3BuTHe reomerpun
B HOBOE BpeMsI.

P, T

Ipumeuanue: T — mecmuposanue, P — nanucanue peghepama, ¥ — ycmuuiii onpoc, KP — konmponwsHas paboma
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2.4.2. 3aHATHSA CEMMHAPCKOI0 THIIA
He npenycmotpeHst.
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2.4.3. llpakTnyeckue 3aHATHS (J1a0OpaTOPHbIE 3AHATHS)

Hanmenosanue
paznena

Coneprxanue pas3ziena

dopma
TEKYILEro
KOHTPOJISt

2

3

4

DIEMEHTBI TCOpUU
MHOXCCTB.

[MonsaTne MHOXECTBA W JJIEMEHTa MHOXeECTBa. I[lycToe MHOXECTBO.
O6o3HaueHue u pacrno3HaBanue. CrocoObl 3a1anus MHOXeCTB. OCHOBHEIC
YHCIIOBBIC MHOXECTBA. XapaKTCPUCTHUYCCKOE CBOWCTBO. I[IpumeHeHUe
cHoco00B 3aZaHusi MHOXXECTB NpH pelieHud 3anad. OTHOUICHHS MEXIy
MHOXecTBaMH. [10JJMHOXECTBO JAHHOTO MHOXECTBA. PaBHbIE MHOXKECTBA.
Buabl HOAMHOXECTB AaHHOro MHOXecTBa. Ilofcder yuciaa MOAMHOXKECTB
3aJ]aHHOr'0 MHOXeCTBa. V300pa)keHHe OTHOIICHHS MEXy MHOKECTBAMH C
moMoIieio KpyroB Oiinepa. Ilepeceuenne u oObEAMHEHHE MHOMKECTB.
H3o0paxkeHue mepeceveHus: 1 00bCAMHEHISI MHOXKECTB C IIOMOIIBIO KPYTOB
Diinepa. HaxoxaeHue nepecedeHuss 1 00bETUHCHUST KOHCYHBIX MHOXKECTB,
3aJaHHBIX  MCPCYMCICHUEM  JJICMCHTOB | C  INOMOLIBIO
XapaKTEPUCTHYCCKOTO CBOWMCTBA JJIEMCHTOB. BBIUMTAHUEC M JIOTOJHCHHE
MHOXeCTB. J[ekapTOBO MPOM3BEICHUE JIBYX W HECKOJIBKUX MHOYKECTB.

T,KP

Benu4uHe! 1 ux
HU3MEpeHusl.

ITonsitue Benuuuubl. [loHsiTue wu3MepeHus BeauuuHbl. OrmpeneiacHue
MOJIOKUTEIBHONU CKaJSIipHOM BeauuuHbl. OJIHOPOAHBIE M Pa3HOPOIHbBIE
BemMIuHb. OCHOBHBIE CBOWCTBA OJHOPOIHBIX CKAJSPHBIX BEIHYMH.
TToHsATHE TIOJIOKUTENPHON CKAIAPHOW BENMYMHBI U €€ m3MepeHus. CMbICT
HATYpaJbHOTO YHWCIIA, TTOJYYEHHOTO B PE3yibTaTe M3MEPEHHS BEIHMYUHEI.
CMBICTT CYyMMBI, pa3HOCTH, TIPOU3BEICHHUS M YaCTHOTO HATYPaJBHBIX YHCEl,
MIOJIY9YCHHBIX B Pe3yIbTaTe H3MEPEHHS BEITHIHH.

Cucremsl
CUHCIIEHUS.

Tlonstre cuctemsl cancinenus. [1o3uMmoHHbIE 1 HETTO3UITNOHHEBIE CHCTEMBI
CUHUCJICHHUSA. 3alKMCh M Ha3BaHHUE YKCEII B JNECITUIHOU CUCTEME CUUCIICHHUS.
CpaBHeHI/Ie YHUCCII. Pa3p${[[HLIe CAVHUIIBI. H03I/IIII/IOHHI)I€ CHCTCMbI
CUHCJICHHUA, OTJIIMYHBIC OT ,HeCﬂTPI‘-IHOﬁ; nepexo OT 3alrcCu Yucel B OHHOﬁ
CHUCTCMC CUHUCIICHUA K 3allMCH B ,upyroi/i CHUCTEMC CUHMCJICHUA.

T.KP

TexcroBas 3agaya u
€C peIICHHUC.

CrpyKkTypa TEKCTOBOI 3amaun. Y CIoBUs U TpeOOBaHUs. ApudMeTuaecKuit
U anreOpandecKuil CriocoObl pelIeH s TSKCTOBBIX 3a/1a4. JTarbl PEIICHUS
3a/lauu: aHaJK3, MOUCK PEIICHHUS, OCYIICCTBICHUC INIaHA PEIICHHUS,
npoBepka. [IpueMbl ananm3a, pa3dop TeKCTa 3a7add OT YCIOBUH K
TpeOOBaHUAM H OT TpeOOBaHUH K yCIOBHAM. [IpHeMbI MoncKa perieHns
3amaun. MoenupoBaHuUe MPH PEHICHUH 3a/1a4H: TOHATHE MAaTeMaTHIECKOH
MOJIENTN I MATEMaTHIECKOTO MOJICIIMPOBAHMUS KaK METOIa pEIIeHHs 3a/1a4H,
BHBI MOJIeNieH (TpenMeTHBIe, TpadudecKue, 3HAKOBBIC U JIP.).
CxemaTudeckast 3ach, TadmaHast 3anuch. CriocoObl oopmiteHus
pemeHus. [IpuemMbl TPOBEPKHU pelIeHUs. 3a1aud «HA YaCTHy». 3a1a4ud Ha
JIBIDKCHUE: HABCTPEYY, B OJTHOM HAIIPABICHUH, B TIPOTHBOIIOJIOKHBIX
HAINPaBJICHUIX, 110 PEKE.

T,KP
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Ne Hanmenosanue
TEMBI pasnena

ConepxaHue pasferna

dopma
TEKYIIETO
KOHTPOJIS

1 2

3

4

5 I'eomeTpuueckue
¢burypsl Ha
IUTOCKOCTH U B
MIPOCTPAHCTBE.

I'eomerpuueckue GUTYpHI Ha INIOCKOCTH: MIPOCTEUIIINE (DPUTYPHI, YTIIBL,
napajieNbHBIe U MEPIICHANKYISIPHBIC MPSIMBIE, TPEYTOIbHHUKH,
YeTHIPEXyTOJFHUKH, MHOTOYTOJIEHUKH, OKPY>KHOCTB B KpyT. OCHOBHBIE
OTHOIIICHHS U CBOMCTBA (UTYp HA IUIOCKOCTH: aKCHOMBI TUNITAaHUMETPUH;
oTIpesieNieHre, CBOMCTBA M IPU3HAKY NapaIIeTbHOCTH U
HEPICHIUKYIIIPHOCTH NPSMBIX; OMPEICIICHHE U MPU3HAKH PABCHCTBA
TPEyroJILHUKOB; ONpe/ieIeHHE, CBOWCTBA M IIPU3HAKK PAaBHOOEIPEHHOTO
TPEYroJbHUKA; ONpeiesieHNe, CBOMCTBA U MPU3HAKHU MPSIMOYTOJILHOTO
TpeyroiibHUKa, Teopema [ludaropa; ompeneneHue, CBOWCTBA U PU3HAKU
NOAOOHBIX TPEYTOJILHUKOB TPEYroJIbHUKA; ONpeieJIicHUe, CBOMCTBA U
MPU3HAKY TapajiesiorpaMmma, IpsMOYyroJbHUKa, poM0Oa, KBapaTa,
Tparenu; CPeIHsSI TMHASA TPEYTOIbHAKA U CPEIHSS JIMHIUS TPATICIIHH;
Teopema Darneca; COOTHOIICHHS MEXTy CTOPOHAMH U YTJIaMH B
TPEYTOJIFHUKE: CYMMa yTIJIOB TPEYTOJIbHNKA, BHEITHUH yTOJ TPEYTOJIbHUKA,
HEpaBEHCTBO TPEYTOJIbHUKA, TEOpEMa CHHYCOB, TEOpEMa KOCHHYCOB;
JIOMaHast, MHOTOyTOJIbHUK, IPaBUIBHBI MHOTOYTOJIFHIK; KPYT U
OKPY>KHOCTB, YTJI6I I MHOTOYTOJIFHIKH, BITMCAHHBIC U OMICaHHBIE OKOJIO
OKpYXHOCTH; Tuomau ¢puryp. ['eomerpuueckre GpuUrypsl B mpocTpaHCTBe:

B3aMMHOC PAaClOJIOKCHHUC MPAMBIX U HHOCKOCTeﬁ; MHOTOI'paHHUKU: IpU3Ma,

niupamMuyaa, npaBUJIbHbIC MHOT'OI'PAaHHUKH, TapauICJICIUuIC, Ky6, TCIa
BpallCHUA U UX MMOBEPXHOCTU: NUINHAP, KOHYC, Iap, cq)epa. Hnomaun
HOBerHOCTeﬁ 1 00bEMEI MPOCTPAHCTBCHHBIX (I)I/Il"yp

T

6 [TpubanxenHsle
BBIYHCIICHUSL.

[pubnmxennsie BeraucicHus. [[pubamkeHHbIC 3HAYCHHS BETHYUH.
Oxpyraenwue. [Torpemnoct mpubamwkennii: ICTOYHUKH U BUIBI
norpemHocTel, KonnuecTBeHHbIE XapaKTePUCTUKHU TIOTPEITHOCTEMH,
abCOITIOTHASI ¥ OTHOCUTEIbHAS MTOTPEITHOCTh. BEepHBIE 1 COMHUTENIFHBIC
3Havane nudpsel. [TorpemHocTr apupMETHIESCKUX OTIepaITHii.

7 MeTtoabl
MaTeMaTHYCCKOMN
CTaTHUCTHKH.

TlonsiTue o MmaTeMaruueckoi ctaTuctrke ['eHepaibHasi COBOKYITHOCTh U
BbIOOpKa. CTatucTHdeckuit psan. ['paduueckoe npeacrapieHue
CTaTUCTHYECKUX PANOB. DMIupHdecKast (QyHKIHS pacrpeeeHus.
[NonsiTue o ctaTrcTUYECKOM rumnore3e [IOHATHE CTATUCTHYCCKUX THUITOTES.
CraTHCTUYECKUE KPUTSPUU MIPOBEPKH HYIEBOU Tunore3bl. Kpurnyeckas
o0nacte. [IpyHIUT IPOBEPKH CTATUCTHYCCKUX THIIOTES.

8 OneMeHTBl UCTOPUU
MaTeMaThKH.

Dransl pa3BUTHS MOHITHI HATYPAIHHOTO YKCIIA U HyJisl. Pacimupenne
IPEJICTABICHUS YeJI0BEeKa O YKCIIE B XO€ IBOOIHH. VIcTOpuUs co3ianus
CHCTEM €IMHHUI] BEJTMIUHBI. VICTOPHUS pa3BUTHUSI TEOMETPHH.
I'eoMeTpuuecKre 3HAHUSI B APEBHUX [IUBUIIU3AIUAX. Pa3BUTHE T€OMETPHU B
HOBOE BpEMsI.

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.

HcTopuyeckoe pa3BUTHE NPEICTABICHUE YEIOBEKA O YHCIIE.
CrapuHHBIE MEPBI.
['eomeTpuyeckre BeIMUUHBI U CIIOCOOBI X BBIYHUCIICHHUS.

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;

-U3yYEHHE UHTEPHET PECYPCOB;

-IIOJITOTOBKY K MPAKTHYECKUM 3aHATHUAM,
-CaMOCTOSITEJIbHOE BBIINOJHEHNUE JOMAITHUX 3aJaHUM,
-IOJITOTOBKY pedepaTa mo 0IHOM 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.

CryneHTbl AJii TOJIHOIEHHOTO OCBOEHHS Y4eOHOro Kypca JOJIKHBI COCTaBJISTh
KOHCIIEKTHI KaK IMpU MPOCTYIIMBAHUU €0 TEOPETUYECKOM (JIEKIMOHHOW) 4YacTH, TaK U MpHU
MOJITOTOBKE K TMPAKTHUECKUM (JTa0OpaTOpHBIM) 3aHATHSAM. JKenaTelbHO, 4TOOBI KOHCIEKTHI
JIEKIUH 3alUChIBAINChH B JJOTUYECKOM MOCIIE0BATEIIbBHOCTH U3YUYEHUS Kypca U COAEPIKAIIUCH B
OJIHOM TeTpaau.

Ha camocTtosiTensHyr0 paboTy CTYJIEHTOB OTBOAUTCS 56 4acoB yueOHOTO BPEMEHHU.

[epeuens yueOHO-METOANYECKOTO 00ECTICUCHNMS TUCIUTUIMHBL IO BBHITIOJIHEHUIO
CaMOCTOATENILHOM PabOThI

Tema 1. Dnements! Teopun  |MatemaTuka : [yueOHoe nocobue] / B. II. Omenbyenko, 3. B. Kypbarosa. - 9-e u3z.,

MHOYECTB. crep. - PocroB H/I. : ®enukc, 2014. - 380 c. - (Cpemnee mnpodeccHoHANTBHOE

oOpazoBaHue).

MaremaTrka [DIeKTpOHHBINA pecypc] : yueOHOe mocodue Uil yJaluxcsl HadalbHBIX U

cpemHuX TPOo(eCcCHOHANBHBIX 00pa30BaTeNbHBIX yupexaeHuin / YepHemoB M.M.,

Kap6aunnckas H.b., Jle6eneBa E.C., XaputonoBaE.E. - M. : Poccuiickuit

rOCYAapCTBEHHBIH yHHUBepcuTeT mnpaBocynus, 2015. - 342 c¢. : wum. - URL:

//biblioclub.ru/index.php?page=book&id=439595

UYeprenioB, M. M. Maremarnka [DnekTpoHHBIH pecypc] : ydeOHOe mocobue uist

ydaluxcs Ha4aJIbHBIX U CPeHUX NPO(eCcCHOHABHBIX 00pa30BaTEIbHBIX YUPEKACHUH /

M. M. Yepuenos, H. b. Kap6auunckas, E. C. Jlebenesa, E. E. Xapuronoa. — M. :

HaumenoBanue pazaeia

Poccuiickuil rocynapcTBeHHBIH yHHBepcUTeT mpasocyaus, 2015. — 342 c. : ni1. —
URL: //biblioclub.ru/index.php?page=book&id=439595
Tema 2. BenuauHbl 1 UX Marematuka : [yae6HOe mocobue] / B. I1. Omenpuenko, 3. B. Kypbarosa. - 9-¢ u3n.,
A3MEpeHusl. crep. - PocroB H/II. : ®enukc, 2014. - 380 c. - (Cpemnee mnpodeccHoHAIBHOE
oOpazoBaHue).

MaremaTrka [DIeKTpOHHBINA pecypc] : yueOHOoe mocodue Uil yJaluxcsl HadalbHBIX U
cpemHUX TPOo(EeCcCHOHANBHBIX 00pa3oBaTeNbHBIX yupexaeHuin / YepnemoB M.M.,

Kap6aunnckas H.b., Jle6eneBa E.C., XaputonoBa E.E. - M. : Poccuiickuit
rOCYAapCTBEHHBIA yHHUBepcuTeT mnpaBocynus, 2015. - 342 c¢. : um. - URL:
//biblioclub.ru/index.php?page=book&id=439595
Tema 3. Cucremsl Marematuka : [yue6Hoe nmocodue] / B. I1. Omenbuenko, 3. B. Kypbaroga. - 9-¢ u3n.,
CUMCIICHUS. crep. - PoctoB w//l. : ®ennkc, 2014. - 380 c. - (Cpemnee mnpodeccHOHAIbHOE
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o0Opa3oBaHue).

MaremaTrka [D7eKTpOHHBINA pecypc] : yueOHOe mocodne Uil yJaluxcsl HadalbHBIX U
cpemHuX TPOo(EeCcCHOHANBHBIX 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

UepreroB, M. M. Maremaruka [DneKTpoHHBIH pecypc] : ydeOHOe mocobOwe st
yUYaIIUXCs HAYaTbHBIX M CPEIHUX MPOPECCHOHATBHBIX 00pa30BaTEIbHBIX YUPSKICHHUN /
M. M. Yepnenos, H. b. Kap6auunckas, E. C. Jlebenesa, E. E. Xapuronoa. — M. :
Poccuiickuil rocynapcTBeHHBIH yHHBepcUTeT mpasocyaus, 2015. — 342 c. : ni1. —
URL: //biblioclub.ru/index.php?page=book&id=439595

Tema 4. TekcroBas 3amaua u |Maremaruka : [yueOHoe mocooue] / B. I1. Omenbuenko, D. B. Kypbatosa. - 9-¢ u3n.,
€e pelleHHe. crep. - PocroB w//l. : ®ennkc, 2014. - 380 c. - (Cpemnee mnpodeccrHoHaIbHOE
o0Opa3oBaHue).

MaremaTrka [D7eKTpOHHBINA pecypc] : yueOHOe mocodue Uil yJaluxcsl HadalbHBIX U
cpemHuX TPOo(eCcCHOHANBHBIX 00pa30BaTeNbHBIX yupexaeHuin / YepHemoB 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
Tema 5. 'eomerpudeckue Hukonora, H.B. Kpatkuii kypc anreOpbl ¥ reOMETpUH: TIPUMEPBI, 3a]1a9H, TECTHI
(uUTypHI Ha TUIOCKOCTH U B |[DIEKTPOHHBINA pecypc] : yuedHOoe mocooue / H.B. Hukonosa, H.H. I'azu3oBa, I'.A.
IIPOCTPAHCTBE. Huxkonoga. - Ka3zans : U3garensctso KHUTY, 2014. - 100 c. : un. - URL:
//biblioclub.ru/index.php?page=book&id=428767
Tema 6. [TpubamxeHHbIe Boromonos H. B. Maremaruka. 3aiauu ¢ pemenusimu. B 2 4. Y. 1 : yye6Hoe nocodue
BBIUMCJICHHUS. s CITIO / H. B. Boromonos. — 2-e u3., ucmp. u gorn. — M. : UsnatensctBo FOpaiiT,

2017. — 364 c. — URL: https://www.biblio-online.ru/viewer/EASE67E8-39EB-4A22-
9E07-BD7637CAB26F#page/2

Tema 7. Metoasl Huxonosa, H.B. KpaTkuii Kypc anre0psl 1 TeOMETpHH: IPUMEPBI, 331a4H1, 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
yYaImxcsi HAYaJbHBIX ¥ CPEIHUX MPO(eCcCHOHANBHBIX 00pa30BaTEIbHBIX YIPEKIACHUN /
M. M. Yepnenos, H. b. Kapbauunckas, E. C. Jlebenesa, E. E. XapuronoBa. — M. :
Poccuiickuil rocynapcTBeHHbIN yHUBEpCUTET npaBocyaus, 2015. — 342 c. : un. —
URL: //biblioclub.ru/index.php?page=book&id=439595

Tema 8. Dnements! ucropun |MartemaTuka : [yueOHoe nocobue] / B. II. Omenbyenko, 3. B. Kypbarosa. - 9-e u3z.,
MaTeMaTHKH. crep. - PocroB w/. : denukc, 2014. - 380 c. - (Cpemnee mnpodeccruoHaIbHOES
o0Opa3oBaHue).

Maremarrka [DeKTpOHHBIH pecypc] : yueOHOe mocoOue Al yJalluxcsl HayaibHBIX U
cpenHUX TNpodecCHOHANBHBIX 00pa3oBaTelbHBIX yupexiaeHud / 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

KpoMe mnepednciaeHHBIX HCTOYHHUKOB IO TeMaM CaMOCTOSITENIBHOW paboThl, CTYIACHT
MOXKET BOCITOJIb30BaThCS DNEeKTPOHHO-OMOIMOTEYHBIMU CHCTEMaMH (BBC),
npodeccuoHanbHBIME 0a3aMM JaHHBIX, JJICKTPOHHBIMH 0a3aMy TEPHOAMYECKUX WU3TaHUM,
npyrumMu MHGOPMAITMOHHBIMU pecypcamu, yKa3aHHbIMU B pazzaene 5.4 «llepedern pecypcoB
WHPOPMAIIMOHHO-KOMMYHUKAITMOHHOW ceTH «VHTepHEeT», HEOOXOAMMBIX ISl OCBOCHHUS
JTVCHIUTUTHHBD), BKIIOYAIONIMKA PECYpChl, JOCTYN K KOTOPHIM OOECIEeYeH IO JOroBOpaM ¢
npaBooOnagarensiMi, W o0Opa3oBaTelbHBIC, HAy4HBIE, CIPABOYHBIE PECYPCHl OTKPBITOTO
J0CTyIa, MMEIOIUE CTaryCc OQUIMAIbHBIX ((emepanbHble, OTpacieBble, YYPEKICHUH,
OpraHW3allui U T.II.), @ TAK)KE TIOMCKOBBIMH CUCTeMaMH ceT MIHTEpHEeT IUIsi TOUCKa U padoThI
¢ He0OX0qMMOH HH(pOpPMAaLIHEH.

JUis  OCBOEHUWS JAaHHOW JWCHMIUIMHBI M BBITIOJHEHUS MPEAYCMOTPEHHBIX Yy4eOHOU
nporpaMMol Kypca 3aJlaHuil TI0 CaMOCTOSITENIbHOW paboTe CTYACHT MOMKET HUCIOJIbh30BaTh
clieyroniee y4eOHO-METOIUIeCKOe 00ecIIeYeHHE:
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- MCTOAWYCCKHC PCKOMCHAAIHWMN IIPCIoAaBaTCiida K OpraHu3alnuu BHeay,HHTOpHOﬁ
CaMOCTOSITEJIBHOM pa60TbI 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
MPOBEICHUH JICKI[HOHHBIX 3aHATUN
1 | DneMeHTBI TEOPUU MHOKECTB. TexHomorus MPoOIEMHOT0 00yUCHUS 7%
AynuoBH3yaTbHBIC TEXHOJIOTHH
2 | BennuuHbI U UX U3MEpPEHUSL. Texuonorust mpoOIeMHOTO 00yICSHUS 5%
AyaunoBH3yalibHbIC TEXHOJIOTHU
3 | CHcTeMBbI CUUCIICHUSI. Texnonorust mpoOIeMHOT0 00yIESHHUS 4%
AyauoBH3yalibHbIE TEXHOJIOTHU
4 | TekcroBas 3aa4a u ee pelIcHue. Texnonorust mpoOIeMHOT0 00yICSHHUS 1%
AynuroBH3yasibHbIC TEXHOJIOTHU
> | l'eomerpuseckue dpurypui na TexHomOrHs MPOOIEMHOTO 00yUCHUS
IUTOCKOCTH H B IPOCTPAHCTBE. 7*
AynroBH3yalTbHbBIC TEXHOJIOTHH
6 | TIpuOnrxeHHBIC BEIYMCIICHUS. TexHomorus MPOOIEMHOTO 00yUCHUS 3
AynroBH3yaTbHBIC TEXHOJIOTHH
7 | Meroasl 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
H3y4aempie TeMbl AUCLIUILTHHBL MIPOBEACHUH NPAKTUYECKUX 3aHITUH 4acoB
1 | DneMeHTHI TEOPUH MHOYKECTB. Texuonorus npodIeMHOTO 00yUCHHS 4%
Texuousorus paboThl B MaJIbIX TPYIIaxX
2 | BennauHbl 1 MX U3MEPEHHUS. TexHonorwst MPoOIEMHOTO 00YICHUS 4%
TexHonorus paboTHI B MAJIBIX TPYIIAX
3 | CucTteMbl CUNCIICHHUS. TexHonorwst MPoOIEMHOTO 00YICHHUS %
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 UCTOPUH MAaTEMATHKU. Merton npoekToB 4
Huckyccust
Bcero o aucuuiuimae (B TOM 4yKcie HHTEPAaKTHBHOE 00yueHne™) 32(32%)
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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. I[1. Omenbuenxo, 3. 1. KypbarBa. —
N3zn. 9-e., crep. — PocrtoB H/]] : ®enukc, 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 lonosiHuTeIbHAS JUTEpPaTypa
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

5.3 llepuoauueckue U3IaHUs

1. Marematuueckue Tpyael. HWucturyr wmatematuku wum. C.JI. CobomeBa CO PAH
(Hosocubupck). — URL: http://elibrary.ru/title_about.asp?id=7875

2. Marematuka u ee npuioxenus. JKypHan MBaHOBCKOro MaTeMaTH4ecKOro oOliecTBa. —
URL: http://elibrary.ru/title_about.asp?id=32863

3. MaremaTtnueckue 3ametku CB®Y. HayuHo-umccinenoBaTenbCKUil MHCTUTYT MaTE€MaTUKU
CeBepo-Bocrounoro denepansnoro yausepcurera um. M.K. Ammocosa (Axymck). — URL:
http://elibrary.ru/publisher about.asp?pubsid=7992

4. MaremMaTH4ecKue METOAbl M MOJIEIN: TeOopHus, MNPUJIIOKEHUS U POJb B OOpa3oBaHUMU.
VIbSIHOBCKUMM TOCYAAapCTBEHHBIN TEeXHUYECKUU yHUBEpcUTeT (Vavanoeck). — URL:
http://elibrary.ru/title about.asp?id=54645

5. MaremMatnuecKkuii BECTHHK TIEABY30B U YHUBEPCUTETOB Bonro-Bsarckoro pernona (Kupos).
— URL: http://elibrary.ru/title_about.asp?id=28395

6. Marematuueckuii popym (Mtoru vayku. FOr Poccun). FOxHBIM MaTemMaTnueckuii HHCTUTYT
BrnagukaBkazckoro HayuHoro neHrpa Poccuiickon akazemuu Hayk U [IpaBurtenbcTBa
PecniyOnuku CeepHas Ocerus-Ananus (Braoukasxas). — URL:
http://elibrary.ru/title_about.asp?id=32642

7. MatemaTtnueckoe obOpazoBanue. POHJ MaTeMaTHUYECKOTO OOpa3OBaHMSI U IMPOCBEILEHUS
(Mocxesa). — URL: http://elibrary.ru/title _about.asp?id=9942

5.4 Ilepeuyenn pecypcoB HHPOPMANNOHHO-KOMMYHHUKAINUMOHHOI ceTH « UHTEepHETY,
HEeO0XOAUMBIX JIJISl 0CBOEHUS TN CHUNINHBI

1. 9bC «YHUBEpPCUTETCKAS oubnmoTexa ONLINE» : CauT. — URL:
http://biblioclub.ru/index.php?page=main_ub red.

2. OBC UznarennctBa «Jlanby : caitt. - URL: http://e.lanbook.com.

3. OBC «www.znanium.ru» - koyeknus Kau : cait. — URL: http://znanium.com;

4. HayuHas AIEKTPOHHAS oubnuoTeka «eLibrary.ru» : CaiT. —  URL:
http://elibrary.ru/defaultx.asp.

5. ®enepanbHas wHboOpManmoHHas cucreMa «EamHOEe OKHO nocTynma K 0Opa3oBaTEebHBIM
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pecypcam» : cait. — URL: http://window.edu.ru.

. @®enepanbHBIA LIEHTp WH(pOpMaMOHHO-00pa3oBaTenbHBIX pecypcoB (PILIMOP) : caiir. -
URL: http://fcior.edu.ru.

. Enunas komtekmus mudpoBeix oOpa3oBaTelbHBIX pecypcoB : caiit. — URL: http://school-
collection.edu.ru.

. OunmanbHplii MHTEpHET-IOPTaN MpaBoBOM uHMopMmanuu. [ocymapcTBeHHas cucTema
npaBoBoii nHopmarm : caiit. — URL: http://publication.pravo.gov.ru/.

. DHnmknoneauyM : Oummknoneann. CrnoBapu. CnpaBounuku // OBC «YHuBepcuTeTcKas
oubmmoreka ONLINE)Y : caiit. — URL: http://enc.biblioclub.ru/.
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6. METOANYECKHUE YKA3AHHUSA OBYYAIOIIUMCS 110 OCBOEHHIO
JUCHHUIIJINHBI

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

OOydeHne CTyIEHTOB OCYIIECTBISIETCS 1O TPAAWIMOHHON TEXHOJIOTUU (JIEKIIHH,
MIPAKTUKU) C BKIIFOYEHUEM UHHOBAIIMOHHBIX 3JIEMEHTOB.

VYcTHOE M30XKeHHEe y4eOHOro Marepualia Ha JIEKIUH JOJIKHO KOHCHEKTHPOBATHCS.
Cnymars JIGKIMIO HYKHO YMETh — MOJJIEPKUBATh CBOE BHHUMAHUE, TMOHSITh U 3allOMHUTH
yCIBbIIIAaHHOE, YJIOBUTH May3bl. B mpoiiecce u3lioKeHHs MpernojaBaTesieM JIKIUU CTYACHT
JOJKEH BBIACHUTH BCE HEMOHSATHBIE BOIPOCHI. 3alMChIBaTh COJEP)KaHUE JIEKIUU HYKHO
00s513aTeIbHO — 3alUCH TOMOTAIOT MOAJEPKMBATh BHUMAHHE, CIIOCOOCTBYIOT MOHMUMAHUIO U
3aIIOMUHAHUIO YCIIBIIIAHHOTO, IPUBOJUT 3HAHUE B CUCTEMY, CIY>KaT ONOPOU Ul Iepexoaa K
6oJ1ee r1y0oKOMy CaMOCTOSATEIbHOMY U3YUEHHIO IIPEeIMETa.

MeTtonnueckrue peKOMEHAALNH 110 KOHCIIEKTUPOBAHUIO JIEKIIMIA:

— 3amMch JOJDKHA OBITh CHCTEMHOM, NPEACTaBIATH COOON COKpAaIIEHHBIA BapuUaHT
Jexuuu npenoaasaress. Heo6xoaumo ciaymars, 00JyMbIBaTh U 3alIMCHIBATH OJJHOBPEMEHHO;

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

— HE MpeKkpamias ciaylarb IPernojaaBareis, HYKHO 3alHUChIBaThb TO, YTO HEOOXOAMMO
ycBoUThb. Henb3sd 3ammchiBaTh cpa3y e BBICKA3aHHYIO MBICIb IPEINOIABATENs, CIENyeT €€
MOHATh M TOCJIE 3TOTO KpaTKo 3alucaTh CBOMMH CJIOBAMM WJIM CIIOBaMH IIperojaBaTresis.
BaxxHo, yTOOBI B HEW HE ObLII IOTEPSIH OCHOBHOM CMBICI CKa3aHHOT0;

—MMEHa, JIaThl, Ha3BaHUsI, BHIBObI, OIIPEICICHUS 3aMIMChIBAIOTCS TOYHO;

—clenyeT oOpaTUTh BHUMaHUE Ha oopMIleHre 3anucu JeKuuu. JJis KaXK0ro npeamera
3aBoAMTCs 0o0mas TeTpaab. OTIUYHBIM OT OCTAJBHOTO LIBETA CJIENYET BBIAEISATH OTACIIbHbIE
MBICJIM M 3aroJOBKH, COKpAIaTh OTJEIbHBIE CJIOBA U MPEJIOKEHUS, UCIIOIb30BaTh YCIOBHbBIE
3HaKW, OYKBBI JIATUHCKOTO W TPEYECKOTO ai(aBUTOB, a TaKXKe HEKOTOPbIE MPUEMBI
CTEHOrpaUUeCcKOro COKpaIieHus CJIOB.

[IpakTrueckue 3aHATUSA 110 AUCHUIUINHE «MaTeMaTHuKay MPOBOASTCS M0 CXEME:

— YCTHBIN ONPOC [0 TEOPUH B HAYAJIe 3aHATHUS;

— paboTa B rpymnmax 1mo pa3penieHnio pa3InyHbIX CUTyalnui 0 TeME 3aHATHUS;

— peuleHue NpakTUYECKUX 3a]1ay;

— MHJAUBHyaJIbHbIE 3aJJaHUS JJIs TOATOTOBKH K MIPAKTUYECKUM 3aHSATHUSIM.

Llenp mpakTHUYeCKOTo 3aHATUS - HAYUYUTh CTYICHTOB IPUMEHSATH TEOPETUYECKUE 3HAHUS
MIPU PEIICHUH MPAKTUYECKHUX 33/1a4 Ha OCHOBE PEAbHBIX JAHHBIX.

Ha npakTudeckux 3aHATHSAX NPeo0IafaoT Cley0IIe METO/IbI:

BepOabHBIC (MPe00IIafaroIIMM METOI0OM JOJKHO OBITh O0OBSICHEHHE ),
npakTuieckue (MMCbMEHHbBIE 3aHusl, TPYNIOBbIE 3a/IaHUs U T. I1.).

BaxknpiM 11 cTyJneHTa SIBISETCS YMEHHE pPallMOHAIBHO MOAOUpaTh HEOOXOAUMYIO
yaeOHyto sutepatypy. OCHOBHBIMH JINTEPATYPHBIMUA UCTOYHUKAMH SIBIISTFOTCSI:

— oubnmmoTteunsie pouabl Prummana Kyol'V;

— 3JIEKTPOHHAst OMOIMOTEYHASI CUCTEMa « Y HUBEPCUTETCKast OMOIMOTEKa OH-TaiH»;

— 3NIeKTpoHHAas OnbnmoreyHas cucrema M3mnarenscrBa «JlaHby.

[Touck kHUT B OMOIMOTEKE HEOOXOJUMO HAYMHATh C U3YUYEHHsI NMPEAMETHOIO KaTajaora
M CO3/aHUSA CIUCKAa KHUT, MOCOOWH, METOAMYECKMX MaTepUaioB IO TEeME HW3y4YeHUS.
[IpocMOTp KHUTM HAaYMHAETCS C TUTYJIBHOTO JIMCTA, CIAEAYIOIIEro mocie obsoxku. Ha HEM
OOBIYHO TMOMEIIAIOTCS BCE OCHOBHBIC JAHHBIC, XapaKTEePHU3YIOUIME KHUTY: Ha3BaHUE, aBTOD,
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BBIXOJHBIC JTAaHHBIC, NTaHHBIE O TMepeusnaHuu u T.4. Ha obopore TuTynmpbHOTO JMcra HaéTcs
aHHOTalMs, B KOTOPOW YKa3bIBA€TCS TEMAaTHKa BOIPOCOB, OCBELIEHHBIX B KHUTE,
ONpeAENseTCs KPYr YHTATENEed, Ha KOTOpPbIM OHAa paccunTaHa. boyblioe 3HAYEHHE UMEET
MPEINUCIIOBUE KHUTH, KOTOPOE 3HAKOMUT YHUTATENS C JUYHOCTHIO aBTOPA, UCTOPUEHN CO3JIaHUS
KHWUTH, PacKpbIBaeT cojepkanue. [IpounB npeaucioBue U MOJydyuB oOIlee MpeacTaBieHue o
KHHUTE, CIIeJlyeT OoOpaTUThCs K orjaBieHuto. OrlaBlieHHe KHUTH 3HAKOMHUT 00y4aeMoro c
COJIEpKAHUEM U JIOTMUECKOW CTPYKTYpOMl KHUTH, IO3BOJISIET BBIOpATh HYKHBIA MaTtepual
ULl M3y4yeHud. ['oa M31aHus KHUTH NO3BOJSIET CYJUTh O HOBHM3HE MmaTepuana. YeMm daie
KHMra u3Maércsi, TeM  OOJbIIYyI0 LIEHHOCTh OHA MpeicTaBiseT. B kHure moryt ObITh
MpUMEUYaHUsl, KOTOPBIE COJEpKaT pa3IUYHbIC JIOMOJIHUTENIbHbIEC CBeeHUs. OHU MeuaTarTCs
BHE OCHOBHOTO TEKCTa W Pa3bsSICHIIOT OTAENbHBIE BONpOChl. [IpenMerHbie u andaBUTHBIE
yKazaTeau 3HAYUTeNIbHO 00JIeryaroT MOBTOPEHUE U3JI0KEHHOTO B KHHUIe MaTepuaina. B koHie
KHUTM MOXET pacrojiaraTbCsi BCIIOMOTraTeNbHbIA Marepuasl. K Hemy OOBIYHO OTHOCSTCS
WHCTPYKUWH, TPUI0KEHUS, CXEMBI, CUTYAl[MOHHBIC 33/1a4d, BOIPOCHI JJIsI CAMOKOHTPOJA U
T.J.

Jnst ;mydiiero mpeacTaBieHUs M 3allOMHHAHHMS MaTepuana Leaecoo0pa3HO BecTH
3allMCH W KOHCIIEKTHI PA3JIMYHOrO COAEPKaHUsI, @ UMEHHO:

— IIOMETKH, 3aMEYaHUsl, BBIACICHUE [NIABHOTO;

— IJIaH, TE3UCHI, BBITUCKH, LINTATHI;

— KOHCIIEKT, pabouas 3anuch, pedepar, JoKJIa, JEKIHUI U T.1.

Yurath yduyeOHMK HEOOXOJUMO BIYMYHBO, BHUMATEIBHO, HE TMPOITYCKas TEKCTa,
CTapasch MOHATh Kaxaylo ¢pa3y, OJAHOBPEMEHHO pa30upas MPUMEPbI, CXEMbl, TaOIUIIbI,
PUCYHKH, TpuUBeAEHHbIE B ydeOHHMKe. OJHUM U3 BaXKHEHIIHUX CPEACTB, CIOCOOCTBYIOIIHUX
3aKpEIUICHUIO 3HAHWW, SBISIETCA KpaTKas 3aluch NPOYMTAHHOIO MaTepHUalia — COCTABIICHUE
KoHCTieKTa. KOHCIIEKT — 3TO KpaTKOoe CBSI3HOE M3JIOKEHHUE COJIEPKAHUS TEMbI, YICOHUKA WITH
ero yactv, 0e3 moApoOHOCTe U BTOpOCTeneHHbIX JeTaned. [lo cBoel CTpykType H
MOCJIEIOBATEIbHOCTH KOHCIEKT JOJKEH COOTBETCTBOBATH IUIaHy yueOHUKa. [ToaToMy BaxkHO
CHayajia COCTaBUTh IUJIaH, & NOTOM MUCAaTh KOHCIIEKT B BHJIE OTBETA HA BOIPOCHI IUIaHa. Eciu
yueOHUK pa3fenéH Ha HeOOJIbIIME O3arjaBieHHbIE YacTH, TO 3arojOoBKH  MOXKHO
paccMaTpuBaTh KaK MYyHKTHI IJIaHA, @ U3 TEKCTa KaXKJAOW 4acTU CIEAyeT 3alucaTh T€ MBICIH,
KOTOPBIE PACKPBIBAIOT CMBICH 3ar0J0BKa. TpeOoBaHUs K KOHCIIEKTY:

— KPaTKOCTh, CKAaTOCTh, 1IETIECO00Pa3HOCTh KaXKIOTO 3aMCHIBAEMOTO CIIOBA;

— COZAEPXKATEeNbHOCTh 3aIllMCU- 3aIIUChIBAEMbIE MBICIH CleAyeT (GOopMYyITHpPOBaTh KPATKo,
HO Oe3 ymiep6a nmst cmbicna. OObEM KOHCIEKTa, KaK MPaBUIIO, MEHbIIE U3y4aeMOr0 TEKCTa B
7-15 pas;

—KOHCIIEKT MOXET OBITh KaK MPOCTBIM, TaK U CIOKHBIM IO CTPYKTYPE — 3TO 3aBUCHUT OT
CoJep>KaHUsl KHUTH U LIeJIA €€ N3yUYEHUs.

Metonnueckne peKOMEHAAUUHU 110 KOHCIIEKTUPOBAHUIO:

— TpPEeXIAE YEM HadyaTb COCTABIATh KOHCIIEKT, HYKHO O3HAKOMUTHCS C KHHIOM,
MIPOYUTATh €€ CHavaJia 10 KOHIIA, IOHATh IPOYUTAHHOE;

— Ha OOJIOKKE TEeTpaaM 3allMChIBAIOTCS Ha3BaHWE KOHCIEKTUPYEMON KHHIU M UMS
aBTOpPA, COCTABJISIETCS TJIaH KOHCIIEKTUPYEMOTO TECTA;

— 3aMKCH JIy4llle JeNaTh Mpu MPOYTEHUH HE OJHOT0-/ByX ab3alleB, a 1ejaoro naparpada
WJIY TV1aBbI;

— KOHCIEKTUPOBAHUE BEAETCS HE C LEIbI0O UMETh OMPENEIEHHbIN 3amucH, a Jijis 0olee
MOJHOTO OBJIAJICHUSA COAEPKAHUEM HM3y4aeMOIro TEKCTa, MOATOMY B 3aIllMCSAX OTMEYaeTCsA U
BbIJIEIIIETCA BCE TO HOBOE, MHTEPECHOE U HY)KHOE, YTO OCOOEHHO MPUBJIEKIO BHUMAHUE;

— TI0CJIe TOTO, KaK C/ellaHa 3allkCh CoJlep:KaHus nmaparpada, riaBsl, cleAyeT NepeunTarhb
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e€, 3aTeM CHOBa 00paThCs K TEKCTY M MMPOBEPUTH Cce0s1, MPABUITLHO JIM U3JIOKEHO CONIEPIKAHHUE.

TexHHUKa KOHCTIEKTUPOBAHUS:

— KOHCIIEKTUPYS KHHUTY OOJIBIIOTO 00BEMA, 3aITUCh CIIEyeT BECTH B OOIIEH TETPaIu;

— Ha KaXJOW CTpaHUIE CJIeBa OCTABISIIOT MO MHpuHOU 25-30 MM Juisi 3amucu
KOPOTKHX I0/13aT'0JIOBKOB, KPaTKUX 3aMeYaHUH, BOIIPOCOB;

— Kak/1as CTaHULla TeTpaau HyMepyeTcs;

— ISl TIOBBIIIICHHSI YUTAEMOCTH 3alUCH OCTAaBISIOT WHTEPBAIBI MEXKIY CTPOKAMH,
ab3a1amMu, HOBYIO MBICITb HAUMHAIOT C «KPACHON» CTPOKHU;

— MPU KOHCTIEKTUPOBAHUU LIUPOKO HCHOJIB3YIOT Pa3iMyYHbIE COKPAIEHUS U YCIOBHBIE
3HaKM, HO HEe B ymepd CMBICTYy 3amucaHHOro. PekomMeHmyeTcss  MPUMEHSTh
o0mIeyIOTpeOUTEbHBIE  COKpAlleHHus, Hampumep: M.0. — MoxeT ObITh, TOC. —
TOCYAapCTBEHHBIH; 1.0. — JOKHO OBITh U T.1I.

— He clleflyeT COKpalaTh UMEHA U Ha3BaHMsI, KPOME OYEHb YaCTO MOBTOPSIOLIUXCS;

— B KOHCIIEKT€ HE JO/DKHO OBITh MEXaHWYECKOTO IIePENUCHhIBaHMS TEKcTa 0e3
MPOAYMBIBAHUS €T0 COICPKAHUS M CMBICIIOBOTO aHAJIM3a.

CamocrosiTenbHass paboTa CTYIEHTOB SIBJISieTCS BakHeumed ¢opmoit  yueOHo-
MO3HABaTENbHOTO mporecca. OCHOBHAs 1€llb CaMOCTOSITEIbHOM paboThl CTyAEHTa MpHU
W3YYCHHUH JTUCIUTUIUHBI — 3aKPETUTh TEOPETHUECKUE 3HAHUS, TIOTyYCHHBIE B X0/ JICKITUOHHBIX
3aHSTHIM, a TaKkKe CPOPMUPOBATH MPAKTUYECKHUE HABBIKU MOJATOTOBKHU B 00J1aCTH MaTEMaTUKH.

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

—  H3y4YEHHUE OCHOBHOW U JIOMOJHUTENILHON JIUTEPATYpPHI 110 KYpCY;

—  paboTy ¢ NEKTPOHHBIMHU Y4EOHBIMHU PECYpCamu;

—  H3y4YEHHUE MaTepuasoB MEPUOJIUYECKON MevaTu, MHTEPHET PECYPCOB;

—  MOATOTOBKY K KOHTPOJIbHOU paboTe;

—  WHOUBUAYyaJbHbIE W TPYIIOBbIE KOHCYJbTAIMA TIO HAWOOJEE CIOKHBIM
BOIIpOCaM.

Ha camocrtosiTenpbHyt0 paboTy CTyIEHTOB OTBOAUTCS 36 4yacoB y4eOHOro BpEMEHH.
Havanowm opranuzanuu nt000i caMoCTOSATENbHOU pabOThl JOHKHO ObITh MPUBUTHE HABBIKOB U
YMEHUI TpaMOTHON paboOThl ¢ Y4eOHOW M HAy4YHOU JUTEPATypOd. DTOT MPOIECC, B MEPBYIO
ouepellb, CBA3aH C HAXOXKJIEHUEM HEOOXOIMMOHN /i YCHEIIHOTO OBJAJEHUS Y4eOHBIM
MaTtepuanom nutepatypoid. CTyIeHT OJKEH yMeThb MOJb30BaThesl (poHAaMH OUOIMOTEK U
cnpaBoyHO-OMOMMorpadpuueckumu  u3gaHusiMd. CTyIEHTHI JUIS TOJIHOIIEHHOTO OCBOCHHS
y4e0HOTO Kypca [IOJDKHBI COCTABJISITH KOHCIIEKTHI KakK TPH MPOCTYIIUBAHUU  €T0
TEOPETUYECKOM (JIEKIIMOHHOM) YacTH, TaK U MPH MOJATOTOBKE K MPAKTUYECKUM (CEMUHAPCKUM)
3ansaTusM. JKenmaTenbHO, 4YTOOBI KOHCHEKTHI JIEKIIMM M CEMHUHApOB 3alMCHIBAINCH B
JIOTUYECKOM TIOCJIEIOBATENIbBHOCTA M3YYEHHUsI Kypca M COAEpPXKaJlUCh B OJHOM TeTpaiu.
Benenue koHcrekTa SIBIsSIeTCS HEOOXOAMMBIM BHAOM Y4eOHOM nesTenbHOCTU. [TocKoNbKy
KOHCIIEKT:

— B TIOJIHOM OOBEME OIIEHWBAETCS KaK Pa3HOBUIHOCTh MHCHMEHHOTO OTBETa Ha
M3y4yaeMbl€ BOIIPOCHI;

— CIOyXuT 0a30il A YCTHOrO OTBETa HAa CEMUHApe MO OJHOMY M3 BOIPOCOB
paccMaTpuUBaeMoro IjiaHa;

— CBEJCHHS M3 KOHCIEKTa MOTYT BBICTYNAaTh B KAa4ECTBE MCTOYHHKA JOMOJHEHHHA K
OTBETaM JIPYTUX CTYICHTOB.

Opranuzanusi TEKYyMIEr0 KOHTPOJS 3HAHWA, YMEHHUH ¥ HABBIKOB OOYYaIOIIUXCS
OCYIIECTBIJIIETCA IYTEM YCTHOTO ONpPOCA, MUCbMEHHBIX KOHTPOJBHBIX padOT, MOJArOTOBKU

pedeparos.
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Pedepar - mpoaykT camocTosTensHOW padOTHI CTYAEHTA, MPEACTABISIOUINA COOOM
KpaTKO€ M3JI0)KEHUE B IUCbMEHHOM BHJIE NOJIYYEHHBIX PE3YJIBTATOB TEOPETHUECKOIO aHAJIN3a
OTIpeNIeICHHON Hay4HOH (y4eOHO-MCCIeI0BaTENbCKONH) TEMBI, T/I€ aBTOP PACKPBHIBAECT CYTh
UCCIIEyeMOi MpOOJIeMbl, TPUBOAUT PA3JIWYHBIE TOYKH 3PEHUS, a TaKKEe COOCTBEHHBIE
B3IUIs1/1bI Ha Hee. Pedepar onieHuBaeTcst o KoJM4ecTBy 00pabOTaHHBIX UCTOYHUKOB, MITYyOHHE
aHanu3a npobJeMbl, KauecTBe 000CHOBAHMS aBTOPCKON MO3ULIUHU, TTIyOMHE PAaCKPBITHS TEMBI.

Jns wanmcanuss pedepara HEoOXOAMMO BBIOpaTh TEMY, COIJIacOBaTh €€ C
npernojaBaresieM, NoJo0paTh HECKOIBKO HCTOYHUKOB IO TEME, BBIIIOJHUTh aHAIN3 UICTOYHUKOB
[0 peleHHo NpoOieMbl, 000CHOBATH CBOIO TOUKY 3PEHMSI HA pEeLIeHHE TPOOIEMBI.

®opMOii UTOTOBOTO KOHTPOJIS SIBJISIETCS 9K3aMEH. DK3aMEHALIMOHHBIA OUIIET CONEPHKUT
JIBa TEOPETUUECKHUX BOIIPOCA U 3a7a4y.
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7. OHEHOYHBIE CPEACTBA JJIs1 KOHTPOJIA YCIIEBAEMOCTH

7.1. lTacnopT (poHIA OLIEHOYHBIX CPEICTB

Kon xoxTpomupyemoit
Ne Konrponupyemsle pas3zeinsl (TeMbl) O/1 KOHTPOJMPYEMO

KOMIIETEHIINH HanmenoBaHue OLIEHOYHOTO CPECTBA
n/m JIMCLIUTLTHHBI (W ce gacTu)
ONeMEHTBI TEOPUU MHOKECTB. OK 2, TIK 3.1, TIIK 3.2, [IK Y CTHBII OMpoc, TecT,
L 3.3, 11K 3.4, TIK 5.1, TIK 5.2. KOHTpOJIbHas paboTa
BenuuuHbl 1 UX U3MEpEHHUSL. OK 2, TIK 3.1, IIK 3.2, TIK
2. 3.3,TIK 3.4, TIK 5.1, [TK 5.2. Yermbiii onpoc, Tect
CucreMsl cuncieHUs. OK 2, TIK 5.2. Y CTHBII OMpoC, TecT,

KOHTpOJIbHAs paboTa

TekcroBas 3a7ja4a U ee pelieHue. OK 2, TIK 3.1, IIK 3.2, TIK VeTHBIif onpoc, Tect

4. 3.3,[IK3.4,IIK5.1, IIK 5.2. KOHTPOJIBHAs paboTa
I'eomeTpuueckue Gurypsl Ha OK 2, IIK 3.1, IIK 3.2, IIK .

5. IUIOCKOCTH U B IPOCTPAHCTBE. 3.3, 11K 3.4, IIK 5.1, 1K 5.2. YCTHBIH OTIPOC, TECT
[TpubamKxeHHbIE BEIYUCICHUS. OK 2, TIK 5.2.

6. YcTHBIN onpoc, TECT
MeToapl MAaTEMAaTHYCCKOH OK 2, IIK 5.2.

7. YeTHBIN onpoc, TECT

CTaTUCTHUKH.

DIIeMeHTBl UCTOPUU MAaTEMAaTUKH. OK 2, TIK 3.1, IIK 3.2, TIK
8. 3.3, 11K 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/J0BJICTBOPHUTEIbHO» BBICTABJISIETCA CTYACHTY, KOTOPbI HE 3HaeT OoJblLIei
YacTH OCHOBHOTO COJAEp)KaHMS YYeOHOW MporpaMMbl TUCHMILIMHBI, JONYCKAaeT TpyOble
omMnOKr B (OPMYIHPOBKAX OCHOBHBIX TMOHSATHA TUCIHUIUIMHBI M HE YMEET HCIIOJIb30BATh
IIOJIyYE€HHBIE 3HAHUS IIPU PELICHUH TUIIOBBIX IPAKTUYECKUX 3a1ad.

7.3. OneHoYHbIE CPeACTBA I IPOBeIeHUs TeKyllel aTTecTaluu
Texymuii KOHTPOJIb TPOBOAUTCS B (popMe:

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

Popma IIpaKkTHYeCKui Jnumsie xavectsa | LPMMEPH!
3HaHusg YMmenus OIICHOYHBIX
aTTeCTAIH OTIBIT CTyICHTA cpeeT
Yerubiii onpoc | KonTposb 3HaHUM OrnieHka yMeHHs Onenka HaBBIKOB | OreHKa KontponbHsie
o TeMaM o TeMe pasnuyath paboTHI ¢ CITOCOOHOCTH BOIIPOCHI 1O
(ompenenenus, KOHKpETHBIE KOHCTIEKTaMHU OTIepPaTUBHO U TeMaM
TEOpEeMBI, IPaBHUyIa) | MOHATHS, JEKINHA 1 Ka4yeCTBEHHO MIPUJIATAIOTCA
(hopMynrpoBaTh MPAKTHICCKIX OTBEYaTh Ha
OTIpEICIICHUS 3aHATHH, C MTOCTaBJICHHBIC
MpaBUIIa, YYICOHHKOM BOIIPOCHI
JTIOKa3bIBATh
TEOPEMBI
ITuceMenHnas Kontpons 3nanuit OueHka yMeHHsI Ouenka HaBbIKOB | OueHka KonTponbHbie
KOHTPOJIbHAS o TeMe pasnu4ath paboThI ¢ CITOCOOHOCTH paboTHI MO
pabora (ompeneneHus, KOHKpETHBIE KOHCTIEKTaMHU OTIepPaTUBHO U TeMam
TEOpEeMBI, IPaBHUJIA) | MOHATHS, JEKINHA 1 KayeCTBEHHO MIPHUJIATAIOTCA
dhopmynupoBaTh MIPaKTUIECKUX OTBEYATh Ha (B ®OC)
OTIpeNIeIICHUs ’ 3aHATHH, C MTOCTaBJICHHBIC
TpaBUIIa, Y4IeOHUKOM BOTIPOCEI
JIOKa3bIBaTh
TEOPEMBI
3amura KonTtpons 3Hanuit | OueHka ymeHUs Onenka HaBeIKOB | OreHka Temsl
pedepara 1O TeMe aHAIIU3UPOBATh, paboTsl ¢ CIOCOOHOCTH K pedeparon
(oTmenbHBIC 00001IaTh 1 JUTEPATYPHBIMUA | CAMOCTOSITCIIEHOW | MPUIAraroTCs
BOTIPOCHI CUCTEMATH3HPOBATh | HCTOYHUKAMH paboTe u aHANMHU3y
MaTepuana) MaTepual 1o TeMe JMUTEPATYPHBIX
HCTOYHHKOB
TectupoBanue | Konrpons 3Hanuii | OleHKa yMEHHHA Onenka HaBBIKOB | OrneHKa Bormpocst
10 BCEMY KypCy MIPUMEHSTD paboTEI ¢ crocoOHOCTH MIPUJIATAIOTCA
TEOpPETHICCKHE KOHCTIEKTaMHU OTIepPaTUBHO U
3HAHUS IS JEKINHA 1 Ka4yeCTBEHHO
pemeHus MIPAKTUIECKUX OTBEYATh Ha
MPaKTUICCKUX 3aHATHH, C MTOCTaBJICHHBIC
3amau YYIeOHHKOM BOTIPOCEI
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

BCJINYHHEI.

9. Tlo3uLHUOHHBIE U HEMO3UIIMOHHBIE CUCTEMBI CUUCIICHUSI.
CtpyKTypa TEeKCTOBOM 3a/1a4u. Y CIIOBUS U TpeOOBaHMUS.

10.

11. Dramsl penieHus 3aja4u: aHANIN3, TIOUCK PEIIeHUs, OCYIIECTBICHHE TJIaHa PELICHN,
IPOBEpKA.
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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 OJJHOBPEMEHHO
HaBCTpeuy ApYT APYry ABa MO0€3/1a U BCTPETHIINCH YEPE3 & 4acOB MOCIE BBIXO/A.
HaiiguTe ckopocTh Kaxa0ro noeszia, eciau OJuH IPOXOIUT B yac Ha 16 kM Ooblie
JPyToro.

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

5. Haiitu oObeanHEHHE, 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 YMCIOBOI MPSIMOI.
6. Haiitu nomonaenne 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 MPIMOI.
7. BpmuiuTe Bce MOAMHOXKeCTBAa MHOXecTBa P={2,7,12,17,22}. Ckonbko ux?
8. N3006pasuTte, nucnonb3ys Kpyru Dijepa, CleIyonMe MHOXKECTBA!
a) A\(BUC) 6) A\(BNC) B) (A\B)uC r) (A\B)NC
1) (AUB)NC e) (AnB)uC x) A\ABNCUA
9. HaiinuTe nexapToBO NPOU3BENECHUE MHOKECTB!
A={1,2,3,4}, B={a,b}, C={2,5}.

10. YuuTsiBasi CMbICT CYMMBbI, pa3HOCTH, IPOU3BEICHUS, YACTHOT'O HATYPAJIbHBIX YHCET,
MOJIYYEHHBIX B PE3YJIbTaTe U3MEPEHUS BEJIMYNH, 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'eoMeTpuyecKkue BEIMUYMHBI U CIIOCOOBI UX BBIYUCICHUSI.
10. ApudmeTndeckre qeCTBHUS HAJ YUCIAMHU B PA3IMYHBIX CUCTEMAaX CUUCIICHUSI.
11. Pumckas Hymepanusi.
12. TlpuMeHeHne ABOMYHOM CHCTEMbI curciieHus: B uHpopmatuke. Anredpa bys.
13. Cratuctrueckast 00padoTKa JaHHBIX SKCIIEPUMEHTA.
14.3agaun HA COBMECTHYIO pa0OTy | 3a/1auu 0 OacceiHe.
15.3anaun Ha cMecH, CIIaBbl, PaCTBOPBI.

i A i

IIpumepHbIe TeCTOBbIE 3aJaHUSA

1.

Teopusi MHOXKECTB BO3HHMKJIA
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 co3aresieit Teopuru MHOXECTB SIBJIsSIETCS
1 I'eopr Kanrop 4 [ludarop
2 H. K. JlobaueBckuii 5 EBxnun.
3 Apxumen

3.

DIeMeHThl MHOXECTBAa OCTATKOB OT JIEJICHHUS YHUCe)l HAa 3 — 3TO TOJILKO
143210 4 32,1
232,10 5 2, 1.
32.1.0
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DneMeHTAaMH MHOXeCTBa KBaJpaToB SIBJISAIOTCS
1 poMOBbI ¢ NPSAMBIMH VIJIAMH 4 1psiMbI€ VIJIbI
2 mo0bie NPAMOYTOIBHHUKH 5 KyObI.
3 cropoHbl KBajapara

5.

TepmuH, KOTOpBIit 0003HAYAETCH CUMBOJIOM €, — 3TO
1 He NpUHAIEKHUT 4 obbeauHeHue
2 NOIAMHOXECTBO 5 INnepeceyucHHUCE.
3 npuHaINCKUT

6.

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

ToAuB HaxoaATCsa B OTHOILICHHUI
1 paBEHCTBA H BKJIKOUCHHSH
2 He NnepeceKarTCH
3 [epececycHHs

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 oTHOmIeHuH BKIOYeHHMs: HaxoasaTes {1, 3,5, 7} u
1 {911, 13} 4 {3, 5}
Z2 {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 BKJIIOYEHUH
5 paBeHCTBa.

Ha3panue maTeMaTHUeCKUX MCUHCIeHMH calculus ¢ maTuHCKOTO MICPCBOOUTCS KaK:

4 cuer apobeit
S BbIUHCIIEHHUE

1 cuer kamemkaMu
2 KaJbKyJIsATOP
3 mepecuer NpeaAMETOB

7.4. OueHoYHbIE CPeACTBA /IJIsl MPOBeAEHHs MPOMEKYTOUHOI aTTecTAIUN

o IIpumepsnt
dopma IIpakTrueckuii JInunbie kauecTBa pHMep
3HaHus Ymenus OLICHOYHBIX
aTTecTaluu OIIBIT CTyZAEHTa
CpeacTB
Ok3aMeH KonTtpons Onenka ymenuss | OLeHKa HaBBIKOB Ouenka cnocobnocty | Bonpockr:
3HaHMs 0A30BBIX | MIOHUMATh JIOTHYECKOT0 TPaMOTHO U YETKO
N MIpUIararTCs
TIOJIOKEHUH B CHENHANbHYIO0 COIMOCTaBJICHUS U M3JIaraTh MaTepual
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obnactu TEPMUHOJIOTHIO XapaKTePUCTUKU

MaTEMAaTHKH 00BEKTOB
OueHka yMeHHs O1reHKa HaBBIKOB Ouenka criocobnoctd | 3amaun
pelarb TUMOBBIE | JIOTUYECKOTO TPaMOTHO U YETKO MIpUJIAratoTCst

3a7a4u B MBILICHUS [IPU U3JIaraTh X0.
obmacTu pelIeHun penieHus
MaTeMaTuKu MaTeMaTHYECKHX MaTeMaTHYeCKHX
3aaq 3a1a4 u
MHTEPIPETHPOBATH
pe3yJbTaThl

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 YEJIOBEKA O YUCIIE B XO/1€ SBOJIIOLUU.

27. ctopus co31aHus CUCTEM €AVHMI] BEIINYUHBI.

28. Vctopus pa3BuTus reoMeTpud. ['eoMeTpruueckue 3HaHus B JPEBHUX LIUBUIIU3ALMSIX.
Pa3BuTtne reomeTpun B HOBOE BpEMSI.

N —

PN W

7.4.2. IlpuMepHbIe 3a1a4u 15 NPOBeJAeHUS IPOMEKYTOUYHOM aTTecTalun
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Haiitu o0beinHEeHNE, TIEpeceueHne, pa3sHOCTh MHOXKECTB A 1 B:

2. a) A — MHOXECTBO BCE€X HATypaJbHBIX YHCEN, KpaTHBIX 5; B — MHOXECTBO Bcex
HEUYETHBIX HATYpaJIbHBIX YUCEI;

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?

15.6) [lone umeer muomans 8§ rexrapoB. CKOIBKO TOHH KapTodesns codpaiu co BCEro
MOJISI, €CTIM € KaXKI0T0 TeKTapa coOpayv 1o 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 ApYyr ApPYry JiBa 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
noe3za B OoAHOM HampaBieHud. CKOpoCTh Iemmiero Broepeau moe3aa 50 km/4, a
BTOporo — 70 km/4. Uepes kakoe BpeMsi OJJUH M0€3/ JOTOHUT IPYToit?
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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. TloHaTMe MHOXECTBA W DJJIEMEHTOB MHOXecTBa. KoHeuHble u
OeckoHeuHble MHOXecTBa. CmocoObl  3amaHus MHOXecTB. Ilyctoe
MHO>KECTBO.

MuoxecTBO B MaTEMaTHKE HE ONpeAe/deTcsa Yepes MPocTbie MOHATHA, TaK
K€ KaK He ONPEeIeNSIIOTCS MOHATHS «4HC/I0», «TOYKa», «aHHuA». [IpocTo roso-
PAT, 4TO MHOKECTBO COCTOUT M3 DJIEMEHTOB.

WHTYHTHBHO 110J1 MHOMCecmeom OyaeM NOHNMATh COBOKYIIHOCTE OIpeje-
JEHHBIX OAHOPOIHBIX BIOJHE PasiHYUMBbIX 00BEKTOB, pacCMaTPHBAEMYIO Kak
e/INHOE 11eJ10e,

MoXKHO roBOpUTH O MHOKECTBE CTYJIBEB B KOMHATE, MHOKECTBE I0PHCTOB
B r. Psasann, MHOKecTBe Mojiesieil MPON3BOJACTBEHHBIX MPOIECCOB, MHOKECTBE
CTYJICHTOB B IPYIIIe, MHOKECTBE HATYPaJbHbIX YHce, MHOKecTBe OYKB B alida-
BUTE M T.IL

IIp 9TOM O MHOXKECTBE MOKHO BECTH peyb TOJBLKO TOr/A, KOTAA 3J1eMeHThI
MHOKECTBa pasauuumvt Mexay coboii. Hanpumep, Heab3st FTOBOPHTD O MHOKE-
CTBE Kanejb B CTaKaHe BOJIbl, TAK KaK HEBO3MOKHO Y€TKO M SCHO YKa3aTh Kak-
JYIO OTAEABHYIO KAILTIO.

Oraenbibie 00BEKTBI, H3 KOTOPBIX COCTONT MHOMKECTBO, HA3bIBAIOTCA 3Je-
Menmamu muoxcecmea. Tak, undpa 3 — 3JIEMEHT MHOXKECTBA HATYPAJIbHbIX
yncen, a OyKBa 6 — a7eMEeHT MHOKecTBa OVKB pyccKoro asaghaBuTa; MPou3BO-
CTBEHHBIIT IPOLLECC — 3JEMEHT MHOKECTBA BCCX 9KOHOMHYCCKHX TTPOLECCOB.

O6mmMm obozHaYeHHeM MHOKECTBA CJYKNT napa GUTYPHBIX CKODOK { ), BHY-
TPH KOTOPBIX nepeuucistiomest aneMenTol Muoxkectsa. /lis obosHavyenus Kou-
KPETHBIX MHOKECTB 0OBIMHO HCIONB3YIOTCA PasJin4Hbie NponucHbie OyKBbI A,
S, X, ... wan nponucHsie OykBbl ¢ unaekcamun A, A,, ... lust obosnavuenus ane-
MEHTOB MHOMKeCTBa B 0011[eM BIjie HCTOJIB3YIOTCS Pas3nyHble CTPOUYHbIe OYKBBI
a, §, X, ... WIH CTPOUHbIC GYKBbI ¢ MHHACKCAMU ay, Ay, ... .

Tot dakr, yTo MHOKECTBO A COCTOUT U3 DJIEMEHTOB @y, Ay, ..., @, 3ANHCHIBA-
ercs caeAylonuM odbpasoMm:

A={a,, a,, .., a,}.
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Jlnst ykazaHusi TOro, YTO HEKOTOPBIIT AJEMEHT @ SABJIACTCS JEMCHTOM MHO-
AecTBa S. HCH(UI[JBYETCR CHMBO.JT l'lpHHZ‘UI.l"I(.‘}KHOCTIrI NIeMeHTa M]'l()}K('.‘CTBy cE»,
3!:111“(_'1: il e S O3HAYAET, UYTO 2J1eMEeHT a npuuad-wxum MH()H(E’CTB}' S, da 34allich X
g S o3HavaeT, 4TO AAEMEHT X He NPUHAOAEeH UM MHOKECTBY S.

3anuceio

Xy, X9,y Xy €S
MOJIL3VIOTCA JIJIA COKPAIEHHA 3alTUCH
X eS8 x9el,.. xS

MuoxkecTBa OpIBAIOT KOHEYHBIMH M GECKOHEYHBIMH.

MHOXKeCTBO HA3BIBACTCA KOHEHHBIM, €CIIH YUCIIO €T0 INEMEHTOB KOHEYHO,
T.C. €CJIM CYLIECTBYET HaTypaibHoe Ynciao N, sBJasioneecs YNcioM 3J1eMeHTOB
MHOKecTBA. MHOXKECTBO HasbiBaeTcsi HeckoneMHbim, eciin 0HO cojepxut Gec-
KOHEYHOE YHCJI0 3JIEMEHTOB.

Passim4aior MHOKECTBA VIOPSAJAOYEHHbIE U HEYTIOPSI0YEeHHbIE,

Ynopsaodouennvimu Ha3pIBAIOTCH MHOKECTBA, MOPAJAOK PACTIONOKEHNA HIie-
MEHTOB B KOTOPBIX ABJAAETCA CyIleCTBeHHBIM. B nHeynopadouennvix mnoxe-
CTBaX 9TO PACOIOKEHHE MOKET ObITh IPOH3BOIBHBIM.

Hanpumep, KoopaHHATB TOUKH Ha reorpaduyeckoii kapre o0pasyior ynops-
JoueHHOe MHOKeCTBO. 10 10roBOpeHHOCTH MeK/LY CTpaHaMK Ha [IEPBOM MeCTe
CTOUT KOOPAMHATA UPOThI, Ha BTOPOM — JI0JITOTHI.

Jlns onepupoBanus ¢ KOHKPETHBIMH MHOXKECTBAMH HYJKHO YMETh 3a/1aBaTh
ati MHoXkectBa. CynecTsyer jiBa cnocoba 3adanus MHOKeCTB: TlepedncieHne
W onHcanme,

3ajanne MHOKeCTBaA CIIOCODOM MepeHUCAEHUA COOTBETCTBYET Iepeyncie-
HUIO BCEX AJIEMEHTOB, COCTABJSIONMX MHOKecTBO. Tak, MHOXeCTBO A OTJIIMHUHH-
KOB IPVIHIBI I0PHIHUECKOrO (aKVIIbTeTa MOKHO 3a/1aTh, IEPEYNCIUB CTYACHTOB,
KOTOPBIE Y4aTCs Ha «OTANYHO», Hanpumep, A = {sauos, [letpos, Cupopos});
MHOKecTBO K (hupM HEKOTOPOro pernoHa MOXKHO 3a/1aTh, HEPEYNCINB BCe
¢dupmbl aTOrO permona; MHOKecTBO X Mojesei, NCOJb3yeMbIX IS OnMca-
HUSA JAEeATeNbHOCTH HEKOTOPOTO TPEANPHATHA, MOXKHO 3a/1aTh, VKa3aB BCe 3TH
MOJIEJIH.

st cokpaienus 3anucu numyT

X ={.t'l' i'.

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

X ={x;)iel.

Takoit ciocob yoben npu paccMOTPpeHHH KOHEYHBIX MHOXKECTB, CO/lepiKa-
X HeDOBINoe YHCA0 NeMEHTOB, HO HHOTAAa OH MOJKET NPHMEHATHCS 1 LIS
saganis OeCKOHeYHbIX MHOKECTB, HAPHMEP MHOKECTBO MOJOKHTEIbHBIX YeT-
Hbix uncen Y ={2, 4, 6, 8, ..}. EcrecrBenno, Takast 3auch npuMeHUMa, TOJIbKO
CCJIM BIOJIHE SICHO, YTO OHHMACTCS 110 MHOIOTOYHEM.,

Onucamenwvnwiii criocod 3alaHisi MHOKECTBA COCTOUT B TOM, UTO yKa3biBa-
eTCSl XapaKkmepHoe c60ucmeo, KOTOPbIM 00a/Ial0T BCE 3/1€MEHThl MHOJKeCTBA.
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Tak, eciin M — MHOKECTBO CTYJCHTOB IPYIIIIbL, TO MHOKECTBO A OTJIMYHHKOB
ATOI FPVIIIbLL 3aNUIIeTCs B BIIE

A={xreM |x — oTANYHHK rpynmbi}.

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

Ecom K — MHOX)ecTBO (hupmM, To MHOXKeCTBO P NIPON3BOICTBEHHBIX (hupm
3anunueTcs B BHje

P={xeK|x — npoussoacrsennas pupma}.

B Tex cayyasx, Korja ne BpidblBaeT COMHEHHI, H3 KaKOro MHOKecTBa GepyTes
ANEMEHTBI X, YKazaHHe 0 NMPHHALIEAKHOCTH X MHOKeCTBY M MOKHO He jieJiaTh.
[Ipu aTom MHOKeCTBO A 3anuuieTcs B BUJE

A={x|x — oTaAnMMHUK rpynnb}.

Ipumep 1.1. 3ananne MHOKECTB METOLOM ONHUCAHHA

1. C= {x|x — 4yerHoe} — MHOKECTBO YETHBIX YHCEIL

2. K= {x|x — wpuanueckas dpupma} — MHOKECTBO 0OpHANYMECKNX GHPM 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)

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

BaskubiM MoHATHEM TEOPHH MHOKECTB SBASETCH MOHATHE TTYCTOr0 MHOXKe-
ctea. Mycmbim nasbiBaeTcss MHOXKECTBO, He cojlepaKaliee HH OJIHOTO 2JIeMeHTa.
[Tycroe MmuokectBo obosnavaerca &. Hanpumep, MHOKeCTBO

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

Houstue NYCTOrO MHOMXKCCTBA UI'PACT BaAAKHYIO POJIb IIPH 3a/IaHHH MHOMKECTB
¢ TIOMOILLIO onucanusa. Beegenue [YCTOIo MHOKECTBA MO3BOJIACT COBEPHICHHO
CIOKOIHO onepupoBaTh ¢ MHOMKECTBOM, He saboTach 0 TOM, €CTb HJIH HET B HEM
EMEHTDI. l'lycme MHOMKECTBO ﬁynem VCJOBHO OTHOCHTE K KOHCYHBIM MHOXKE-
CTBAM.

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

PacemoTpum Teneps Bonpoc o paseHcTse MHoxects. /IBa muoxecrsa X u
Y naspipaiorca pasnvimu (X = Y), eciim oHM COCTOAT N3 OJHUX U TeX XKe aJie-
MEHTOB, T.€. PEJICTABAAI0T co00I OJIHO M TO K€ MHOKECTBO.

Muoxectsa X u Y ue paeust (X # Y), ecoim B MHOKecTBe X €CTh 2/IEMEHTBI, He
npuHajiexkanme Y, inbo B MHOKecTBe Y ecThb aeMeHThI, He npuHajiexane X.

W3 onpejenerust paBeHeTBA MHOKCCTB BbITCKACT, YTO HOPSIOK PaciioioxKe-
HUSA 2/IEMEHTOB B HEYTIOPAZA0YEHHBIX MHOKeCTBaX HecyilecTBenen. Tak, nanpn-
mep, MHoKecTBa A = {3, 4, 5, 6} u B = {4, 5, 6, 3} npeacrapagior coboii 01HO U TO
e MHOXKecCTBo, T.e. A = B.

W13 onpeaenenns MHOXKeECTBA CJACLYET, YTO B HEM HE JOJIKHO ObITh Hepas-
JNYUMBIX asieMenToB. [ToaToMy B MHOXKecTBe He MOXKeT ObITh OJAMHAKOBBIX dJ1e-
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 HazbBaeTCss HOOMHONCECMEOM MHOXKecTBa Y, ecan moboil
IEMEHT MHOKecTBa X NPHHAAMEKNUT 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 IIPOKYPOPOB
ropojia ABAAETCs NOAMHOKECTBOM MHOKECTBA BCEX IOPHCTOB ropojia. b

MHorue onpeje/ieHus TCOpHH MHOXKECTB yA00HO JaBaTh B BUJIC MaTeMaTi-
YeCKHX BBIPaKeHHIl, COJEPKANINX JOrHYecke cumBosbl. s onpenenenns
MOAMHOXKECTBA HCIIOAb3YEM JIBA TAKMX CHMBOJIA;

¥V — CUMBOJI, HA3bIBACMbIil KBAHTOPOM 0OLIHOCTH W O3HAYAIOUINI «/11000ii»,
«KaKoB Obl HUM 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 MoGOTOo X YTBEPKIEHIEe «X MPHHAJVIEAKUT X» BiedeT 3a coboil yTBep/KIeHHe
«X TIPHHAVIEAKNT Yo, € HCIONB30BAHIEM CHMBOJIOB 3aIHIIETCS TaK:

V:t'|.reX—>.reY.

bounee KpHTI{Oﬁ 3AllHCBK) BbIPaXKCHH A «X gaBasiercs NnojAMHoK)ecTsoM Y»
ABIAECTCA 3allHCh

Xc¥,

«X cofepKuTes (JIeKHUT) WIH cOBNajaeT ¢ Y,
Ecan xenaioT nog4epKkuyTh, 4To Y COACPKHUT H APYTHE NeMeHTbI, KpoMe
ANEMEHTOB H3 X, TO HCIIOJB3YIOT CUMBOJI CTPOrOro BKIAIOYCHUA

X=¥X.

[puuaTo cunrars, 4To st 10O0r0 MHOKecTBa M BBINIOJIHAETCS
T M.

Ecau Bce nojamMHo)kecTBa, paccMaTpHBaeMble B JJAHHOM KOHKPETHOM cJyvae,
BXO/USIT B MHOXKECTBO [, TO MHOKeCTBO [ Ha3bIBAeTCs YHUBEPCANBHBIM MHOKE-
crBoM. M3 atoro onpejesieHust iCHO, 4TO YHHUBEpcaibHoe MHOKecTBO [ cojep-
KUT BCE JIEMEHTDBI, OTHOCAIIMECS K pacCMaTpHBaeMOMY KJaccy 3aj1ay.

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

Ipumep 1.3.

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

Pewenue. fcno, uto A = {1, 2, 3, ..., 12}, a B coaepAnT tesbie yuciaa, Jeisiumecs Ha
4, HO TOJILKO Te, KOTOpble BX0JAAT B MHOXKecTBO 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 HX,
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1. Ob6sedunenuem muoxects X n Y HasplBaeTCsd MHOKECTBO, COCTOSIEE N3
BCEX TeX M TOJIBKO TeX 3JIEMEHTOB, KOTOPbIC IIPHHALIEKAT XOTS Obl OAHOMY H3
muoxkectB X, Y, T.e. nan npunaanexar X, uau npuHajsiexar Y, wan npuHan-
aexatru X, u Y.

ObOveannenne X u Y oboznavaercs uepes X U Y. MopmasibHoe onpeaeicHime
obbeinHeHus JBYX MHOKecTB X 1 Y uMmeeT BHJ

XuY={x|xeX, vam xe¥,mm xeXnxeY).

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

IIpumep 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}. Haiitn muoxkecrso X Y.
Pewenue. X o Y = {MHOXKeCTBO aJIBOKATOB H cyeii}.»

Ilpumep 1.6.

ITycrs X — MHOXKECTBO CTYACHTOB I0PUAHYECKOro (pakyabrera, a ¥ — MHOXKECTBO
CTYICHTOB, NpoRHBaoNMX B obmexntin. Yro npeacrasaser coboit muoxectso X U Y?

Pewenue. X w0 Y — 3T0 MHOKECTBO CTY/I€HTOB, KOTOPbIE HJIH Y4YaTCA Ha OpHHYe-
ckoM dhakysbTeTe, WIH MPOKHBAIOT B 00LIEKHTHH. P

PacemoTpum aBa oBasa, nokaszaiible Ha puc. 1.1. IIyets X — MHOXecTBO
TOYEK JIEBOTO OBasa, a ¥ — MHOKecTBO Touek rnpasoro opana (puc. 1.1, a). Toraa
onepanmst X U Y npezcrasasier coboii samrpuxoBannyio obnacts Ha puc. 1.1, 6.
ITH OBaJIbl HA3BIBAIOTCS duazpammamu Jirepa — Benuna.

X Y

a

Puc. 1.1. O6betHHEHHE MHOKECTR

[Housitue UG‘I.:L‘,I].HHCH[-‘!H MOZKHO pactpocTpaHuTb 1 Ha Oosblee YucesI0 MHO-
ARCCTB.

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

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

ITO TakKe OUCBHIHOE COOTHOMICHUE, TAaK KdK IIYCTOC MHOXCCTBO HC COAep-
JKHT 2J1eMeHTOB, a 3Ha4nT, X 1 X U @ COCTOAT U3 OJIHHX U TeX JKe 3JIEMEHTOB.
Eue oano ouesnHoe PaBEHCTBO MOTJIOHNIEHUA YHHBEPCAJIBHBIM MHOMXKECTBOM

Xul=l,
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2. Mepeceuenuem muoxectB X n Y HazpiBaeTca 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. Mopmansroe
onpejenenne

XnY={.r|.reXerY}.

nEpECB‘lEH]IE MHOMKECTB HHOT/lda HA3BIBAKOT INMPOH3BEJEHHEM 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}l; 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/LIeHTOB, 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 To4ek JieBoro opaia (puc. 1.2, a), a Y — npasoro
oBasia. 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 Mo3poJAgI0T YCTAHOBUTD PSAJL COOTHOIIEHHH MEXKIY
MHOKECTBAMH.

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

XnY=0,

Ipumep 1.10.

SABasioTca M nepeceKalonMMHCA CAeAYIONHe MHOKeCTBa:

1) Muoxecrsa cyjeil 1 NpecTyIHHKOB;

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

Pewenue.
B 000HX cy4asx paccMaTpHBAEMBIe MHOKECTBA ABAAIOTCS HEIePeceKalommuMucs.

[Mouarue nepecevyeHusd, Tak XKe Kak H IMOHATHE OﬁhEIIHHEHHFI. MOMKHO pac-
MpOCTPAHUTEL H Ha Hosbiee YUCI0 MHOKECTB.
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Jlns nepeceuenuss MHOXKECTB TaKKe CIIPABE/UTHBBI KOMMYMAmMuGHbIll W acco-
UUAMUEHBII 3AKOHBI, AHAJIOTHYHBIE 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 MHOXECTB, BbITEKaeT
H3 TOro, 4TO JieBas H IpaBasl 4aCcTH PaBCHCTE COCTOAT H3 OJHHX H TeX JKe aJie-
MEHTOB.

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

Jlns onepainii oObeMienns U nepecedeHnss MHOXKECTB CIpaBeLTHBbI duc-
mpubymuensie 3aKOHbI, IPHYEM, B OTJHYHE OT 3JeMeHTapHoiH aareOGpel, U TOT
W JIPVTOIii 3anHChIBAIOTCA B BHJLE

(Xu¥Y)nZ=(XNnZ)u(YUZ);
XnY)uZ=(XuZ)n(Yu2Z).

3. Paznocmuio muoxects X n Y HasbIBaeTcsi MHOXKECTBO, CTOsIIEe M3 BCeX
TeX M TOJABKO TeX 3JIEMEHTOR, KOTOPBIe NpHUHajUIekaT X 1 He npuHajiexart Y.
Pasnocts muoxects X u Y obosznauaercs uepes X \ Y. Takum obpaszom,

X\Y={x|xeX, xeY)

Ipumep 1.11.
X={1,234,5}); Y={2 4,6, 7). Haitru muoxecrBau X\ Yu Y\ X.
Pewenue. X\ Y={1,3,5s Y\ X={6,7}. »

Ipumep 1.12.

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

Pewenue. X\ 'Y — 370 MHOKECTBO CTYACHTOB 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 yHHBepcaaIbHOTO MHOKecTBa [).

HHHFPHMMH, XdpaKTepH3yilaa AONOJHEHHE MHOXCECTBA, IMOKd3daH4 Ha
pHc. lﬂi, rje MHOXeCTBO X 34allITPHXO0BAHO, 4 €ro JOIMOJHEHHE }? NpeacTaBjiAeT
c000ii He3aTPHXOBAHHYIO 001aCTb.
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X Y X\Y
a 6
Puc. 1.3. PazHoCTh MHOKECTB

I
X

X

Puc. 1.4. lonoJdHeHHe MHOMKeECTBA

MopmanbHoe onpeseneHne A0MOJIHeHNsT MHOKecTBa X HMeeT BUJL
X={x|xel u xeX}.

Ilpumep 1.13.
Myers 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 uMelor oOUMX ajie-
MEHTOB, TaK YTO

XnX=0.

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

XuX=1I

Acuo, yto X asasgerca gonosHenuem X. Ho gonoanenne X ecrs X. Takum
oOpazom,

=

C nomoupio oncpalHi JOIOJIHCHHA MOMKHO B }’,EIO'SHOM BHJC [IPCACTABHTD
Pa3HOCTb MHOMKECTB

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

X\Y=XnY.
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u3MeHeHu padouell yueOHOM MporpaMMsl 10 AUCIUILTUHE
EH.01 MATEMATUKA

JlomoniHeHUs ¥ U3MEHEHMsI, BHOCUMBIE B pabouyro porpaMmmy Auciuiinael Ha 2015/2016
YU.L.

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

IIpennoxenne paboromarens

IIpennoxenue cocraBuTens

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

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

JTMCIUILINH U CIIEMUAIbHBIX JUCIUILUINH CIIEHaIbHOCTH KOMITBIOTEPHBIE CETH, TPOTOKOII
np. Nel ot 29 aBrycra 2015 1.

=
Hauansank YMO ¢unuana / 5 A.B. bapanos
«30» aBrycra 2015 .

3aBeayromias oubauorexon rinana 7~  MB. Qypansko
‘ 7 «30» aBrycra 2015 r.

HauanbHuk nH(OPMAIIMOHHO-BBIUYHCIUTEIHHOTO

neHTpa ¢unuana (IporpaMmmMHO-uHGOPMAIITOHHOE o

obecrieueHre 00Pa30BaTEIIHLHOM ITPOTPAMMBI) X B.A. Tkauenko
///

Ea «30» aBrycra 2015 .
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PELIEH3UA
Ha pato4yio NporpaMmy U CHHUILIHHBI

EH.01 MaremaTuka

cnenuaabHocTH 44.02.01 {lomkoabHoe 00pa3oBaHHe

[IpencraBnenHas Ha pelleH3WMpoBaHMe paboyass mnporpammel  aucuuiuiiHel  EH.O01
MaTtemMaTHKacoIepKUT Bce HEOOXOJMMBbIE pa3zesibl: MacnopT padoueidl NMporpamMMbl, CTPYKTYpY H
coJiepKaHMe JMCLUMIUIMHBL, 0O0pa3oBaTelibHble TEXHOJOIMH, YCJIOBHUS peali3aliH I[pOrpaMMBbl,
nepeyeHb MH(GOPMAILMOHHBIX HUCTOUYHMKOB, METOJMUYECKME YKa3aHMs IO OCBOEHMIO IMCLMILIMHBL
OLIEHOYHBIE CPe/ICTBA /IIsl KOHTPOJISl YCIIEBAEMOCTH.

[TpuBeneHHsbIl B nporpaMMe nepeyeHb 3HAHUM, YMEHUHN U BJIaJeHHH (HaBBIKOB), KOTOPBIMH
JOJIKHBI OBJIAJIETh CTY/IEHTHI B pe3yjibTaTe OCBOEHHUS AUCUUILINHBL, cooTBeTcTBYeT PT'OC CIIO mo
cnienuanbHocTh 44.02.01 JomkoneHoe o6pasoBaHre OObeM M BH/IbI Y4eOHON pabOThI 10 AUCHHUILIHHE
EH.01 Marematuka COOTBETCTBYIOT yuyeOHOMY Iu1aHy crneuuaibHocTu 44.02.01 JlomkonbHOE
oOpa3zoBaHue

CozepkaHve JUCHUIUIMHBI COOTBETCTBYeT TpeOOBaHMSIM K pe3yibTaTaM OCBOEHHS
aucuMiivebl.  [lo  Kkakaol TeMe IpeayCMOTpeHbl JIEKIMOHHBbIE, TNPaKTHUECKUEe 3aHsITUS U
caMmocTosATenbHas paboTta oOywaronmxcs. B mporpamMme npuBoauTCS 1M0ApOOHOE cojepiKaHue
JEKUMOHHBIX M IIPAKTHYECKHUX 3aHATHH 10 KaxiaoMmy paszgeny. Jlaercs mnepedyeHb y4eOHO-
METOJAMYECKOTO 0OecneyeHus sl caMOoCTOsTeIbHOM paGoThl 00ydarouxcs Mo JUCHUTUIHHE.

B mnpounecce ocBoeHuss oOyuaeMbIMM JUCLMIUIMHBI Mpe/riosaraeTcss MpUMEHEHHe TaKuX
aKTUBHBIX M HHTEPAaKTHBHBIX 00pa30BaTENbHBIX TEXHOJOIMH, Kak paboTa B MasbIX rpynmnax u
npo6ieMHoe 00ydeHHe.

MarepuanbHo-TexHu4eckas 6aza U mporpaMMHoe oOecriedeHue COOTBETCTBYIOT TpeOOBaHUM
®I'OC CIIO k yecnoBusim peammzauud OOIl no cneumansHoctu 44.02.01  JlomkonbHOE
oOpaszoBanue. [lepeuenb HHGOPMAIIMOHHBIX HCTOYHUKOB, HEOOXOIUMBIX U1l OCBOEHHSI TUCIIMITTHHBI
BKJIFOYAE€T OCHOBHYIO JIMTEpaTypy, JAONOJHHUTEIbHYIO JIUTEpaTypy, NEpHOJMYECKHE H3JaHMUd U
Murepner-pecypcbl. Bece 0CHOBHBIE MCTOYHUKH U JIOTIOJIHUTENbHAS JIMUTEpaTypa — He crapuie S JeT.
KosmyecTBo uTeparypsl Ha cTy/ieHTa B OMOMoTeke uiMaia J0cTaTouHoe.

B mnporpamme Taike mNpuBeAeHBI OLEHOYHBIE CpEJICTBAa /sl MPOBEACHHS TeKylled u
IIPOMEXKYTOYHOM arrectauuu no aucuuiuinie EH.01 MaremaTtvka U JaHbl METOAMYECKUE YKa3aHUSs
oOy4arouMMcs 10 YCBOGHHUIO JUCHUIUIAHBL

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

Peniensent, nmkeHep-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



PEHHEH3USA
Ha pado4yIo NporpaMmy M CLHILTHHbBI

EH.01 MaTremaTuka

cnennaabHocTH 44.02.01 /lomkoabHoe o6pa3oBaHue

[IpencraBnenHas Ha  peleH3UpoBaHMe pabovas mporpammel  aucudiumbHel  EH.01
MaremaTHKacOAepXKUT Bce HEOOXOIWUMBbIE pa3Jesibl: MacnopT padoyel NporpaMMbl, CTPYKTYpy H
CoJepKaHWe UCLMIUIMHBL, 00pa3oBaTesibHble TEXHOJIOTMH, YCJIOBUS pealu3allid IPOrpPaMMBbl,
nepeyeHb MH(GOPMAIMOHHBIX HUCTOYHUKOB, METOIMUYECKHE YKa3aHHMs 10 OCBOEHHIO JMCUMILIMHBL
OIIEHOYHBIE CPeJICTBA /ISl KOHTPOJISl YCIIEBAEMOCTH.

[IpuBeieHHBIN B IporpamMme nepevyeHb 3HaHUN, YMEHHUHN U BJIaJIeHUH (HABBIKOB), KOTOPBIMHU
JIOJDKHBI OBJIAZIeTh CTYACHTHI B pe3yIbTaTe 0CBOSHHs JUCcUUILIHHLL cooTBeTcTBYeT PI'OC CIIO mo
cnenuanbHocTH 44.02.01 HomxkonsHoe 06pazoBanre OObeM M BUBI YUeOHOH pabOThI MO JTUCIUILTHHE
EH.01 Marematika COOTBETCTBYIOT y4eOHOMY IutaHy crnenuanbHoctu 44.02.01 JlomkosibHOe
oOpa3oBaHue

ConepkaHue JUCUUIUIMHBI COOTBETCTBYeT TpeOOBaHMSIM K pe3yjibTaraM OCBOEHHS
qucuuiuiMeEbL.  [lo  KakaoW TeMe IpeayCMOTPEHBl JIEKUMOHHBIE, IIPAKTHYECKUE 3aHATHS U
camocTosATenbHas pabora oOydaroummxcs. B mporpamme mnpuBoauMTcs NOoApoOHOE cOJepKaHUe
JEKIMOHHBIX M MpaKTUYECKUX 3aHATUI Mo KaxkaoMy paszeny. Jlaercs mnepedeHb y4deOHO-
METOIMYECKOTO 0OecTeueHus A/ caMOCTOSTeNIbHOM padoThl 00ydaromuXcs 0 AUCLHUIIIMHE.

B npouecce ocBoeHuss oOy4daeMbIMM JMCUMIUIMHBI IlIpedriosaraercs IHNpUMEHEHUe TaKUX
AKTUBHBIX W HHTEPaKTHUBHBIX 00pa3oBaTelIbHbIX TEXHOJOTMH, Kak paboTa B MajbIX Ipylnnax M
npoOyieMHOE 00y4YeHHeE.

MarepuanbHo-TexHUYecKas 0a3a 1 porpaMMHoe obecIieueHue COOTBETCTBYIOT TpeOOBaHHIM
®I'OC CIIO k ycioBusm peammzauun OOIl mo crnenmansHocTH 44.02.01  JlomkosbHoOe
oOpazoBanue. [lepeueHb MH(OPMAIIMOHHBIX UCTOYHUKOB, HEOOXOIUMBIX U1l OCBOEHHS TUCLIMILIMHBI
BKJIIOYAE€T OCHOBHYIO JIUTEpaTypy, JONOJHUTEIbHYIO JIUTEpaTypy, NEepHOAMYECKHE H3JaHUs U
WurepHer-pecypebl. Bce ocHOBHBIE MCTOUHMKM M JOTIOTHUTEIbHAS JIMTEpaTypa — He cTapiue S JeT.
KonmvecTBo muTeparypsl Ha cTy/leHTa B OMO1MoTeke (puinana JocTaTovHOE.

B mporpamme TakKe INpHBENEHBl OLIEHOYHBbIE CPEACTBA JUId IPOBEJEHUS TEKylleH WU
IPOMEXKYTOUHOM arrecTauuu no gucuuiuimHe EH.01 MaTtemaTuka ¥ 1aHbl METOJIMYECKHE YKa3aHUs
oOy4arommMcs 110 YCBOEHHUIO JUCIUIUIAHBL

Takum oOpa3zom, pabovass mnporpamma aucuviuimebl EH.01 MaremaTtukacooTBETCTBYET
OI'OC CIIO mo crnemmanbHoctH 44.02.01 JlomkonebHoe oOpa3oBaHMe M y4eOHOMY IIIaHy
cnenuanbHocTH 44.02.01 JlomkoabHOE 0Opa3oBaHuUE.

HauanbpHuk oTaena HH(bOpMaLII/IOHHI)IX

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




