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HanpasnenHocts (mpodmuins) «JlomkonsHoe obpazoBanue» u «HagansHoe obpasoBaHmue»
Pabouas nporpamma JUCUHILIIMHBL «MaTeMaTHKa»

1. LIEJIA M 3AJIAYM OCBOEHMS JUCLUMIAHBI (MOLYJIST)

Ienb u3ydeHus AUCUUILTUHBL (POPMUPOBAHUE HEOOXOAUMBIX CUCTEMATU3UPOBAHHBIX MATEMAaTUIECKUX 3HAHUN, HA OCHOBE KOTOPBIX
CTPOMTCS HAYaIbHBIA KypC MAaTeMaTHKH; Pa3BUTHE YMEHHS CAMOCTOSATENBHO aHATM3UPOBATh C MO3UINIT MaTEMaTHIECKHX TEOPHI
coJiep>KaHue IIKOJIbHBIX y4eOHMKOB MaTeMAaTHKH U OCOOUS JUIs ieTell HauallbHOM IIKOJIbI; IPOJIOKEHUE MAaTEMaTHIECKOIO
00pa3oBaHus OaKaIaBpOB

3aja4uy U3y4eHUs TUCLUMIMHBL:

- opMHpOBaHNE OCHOBHBIX MOHATHH MaTeMaTHUeCKON HAYKH, HEOOXOIUMBIX IJIS JAIbHEHIIIETO0 YCBOCHHS MATEMaTHKH

- yrirybieHue MaTeMaTHYeCKUX 3HaHU OakalaBpoB, HEOOXOAUMBIX [yl MaTEMaTUUECKOro 00pa30BaHMs MIIAIINX HIKOJIbHUKOB,;

- OCO3HaHHE PO M MECTa MaTeMaTHIECKOT0 00pa30BaHMs B Pa3BUTHH WHTEINIEKTYalIbHBIX CIOCOOHOCTEH 00yJarOmMXCsL.

O06nacts npodeccuonanbHoi gearenbHocti:01 O6pa3oBaHue U Hayka

2. MECTO JUCHMILTUHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJBbHOM ITPOTPAMMObI

Huka (pazaen) OIT: |B1.0.07

2.1|Tpe601mmm K IIpeBapHTe/ILHOIl N0Ar0TOBKe 00y4alonerocs:

ConeprkaHre JUCHUIUTAHBI 0a3upyeTcsl Ha MaTepuane:

I/IH(I)OpMaLII/IOHHLIe TEXHOJIOTUH U CUCTCMBI, Jloruko-maTreMaTnueCcKue OCHOBBI O6y‘IeHI/I}I MIIaJIInX NIKOJbHUKOB

2.2| JucuumianHbl (MOIYJIM) U NPAKTUKH, VIS KOTOPbIX 0CBOEHHE TAHHOM TUCHUILIMHBI (MOIYJIsl) HEOOXOAMMO KaK
npeauecTByIoee:

MeTtonuka 00ydeHns MaTEMaTHKE B HAUYaIbHOH IIIKOJIE

MeTOL[LI KOJIMYCCTBCHHOT'O U KAYCCTBCHHOI'O aHaJIn3a JaHHBIX

qDOpMI/IpOBaHI/IC MCTAlIpEAMETHBIX yMeHI/II\/'I 06y‘IeHI/I$[ MJIaaIIuX IMKOJIBHUKOB

Texromoruu HUHTCJUICKTYAJIbHOT'O pa3BUTHUA O6y‘IaIOH.II/IXC$[

3. KOMIIETEHL[IY OBYYAIOILLETOCSl, ©°OPMUPYEMBIE B PE3Y.JIbTATE OCBOEHMS AUCLIUITUHBI
(MOZYJIS)

YK-1 Cnoco6eH ocymiecTBIATh NOMCK, KpUTHYECKHUI aHATN3 U CHHTE3 HHPOPMALMH, IPUMEHATh CHCTEMHBIH IOX0 A1
pelleHusi MOCTABJIEHHBIX 32724

VYK-1.1 Ananu3upyer 3agauy, BblJeJsis ITANbI ee pelieHNs, 1ecTBUS M0 pPelIeHu 0 3aJayu

3HaerT: CHOCO6I)I, IMPUCMBI, AJITOPUTMBI PEHICHUA MaTEMAaTUICCKUX 3ada4.
VYwmeer: IIPUMCHATH CHOCO6LI, MPUEMBI U AJITOPUTMBI UIA PECIICHUA MMOCTABJICHHBIX 3a/1a4

YK-1.2 HaxoauTt, KpUTHYECKH aHAJIM3UPYeT H BbIOMpPaeT HH(OPMALMIO, HE00XO0AMMYIO /ISl pellleHHs NOCTABJICHHON 32124l

3HaeT: MaTeMaTUYECKYI0 TEPMHHOJIOIUIO; OCHOBHBIE HTAIbl PELICHH MaTEMAaTHIECKUX 3aa4.
YMeeT: HaxOAUThb, AaHAJTM3UPOBATh, BEIOUPATh HYKHYIO0 HH(GOPMAIMIO (U3 YCIIOBUS) A PEIICHUS MAaTEMaTHUECKUX 3a1a4

OIIK-8 CniocoGeH ocyIecTBJISITh NEAaroru4eckylo 1esiTeJJbHOCTh HA OCHOBE CIelHATbHbIX HAYYHBIX 3HAHUI

OIIK-8.1 3naeT: HCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH M MPUHIMMBI MOCTPOEeHHS U (PYHKIIHOHUPOBAHUS 00Pa30BaTEILHOTO
npouecca, poJjb U MeCTO 00pa30BaHNs B *KU3HM Ye0BeKa H 00111ecTBa, COBPpeMeHHOe COCTOsSIHMe HAY4YHOli 08J1acTH,
COOTBETCTBYIOLIEI MpenogaBaeMoMy NpeaMeTy; MPUKJIAHOE 3HAYeHHe HAYKH; crienu(puyecKrne MeToAbI HAY4YHOT 0

NMo3HAaHNUSA B 00beMe, 00ecneynBalouIeM NpenoiaBanue y4edHbIX MpeIMeToB

3HaerT:

- 0a30BbIe 3aKOHOMEPHOCTH U MPHHIIAIIBI PAa3BHTHSI MAaTeMaTHYECKOTO 00pa30BaHus;

- OCHOBHBIE TpeOOBaHHs 00pa30BaTEIbHBIX CTAHIAPTOB

Ymeer:

- TPUMCHATh OCHOBHBIC IIOJIOKEHHMS MAaTEeMaTH4eCKOW HayKH s pealu3alud y4eOHBIX MporpamMm B 00pa3oBaTelIbHBIX
yupexaeHusx cornacHo tpebosanusm ®I'OC HOO

4. CTPYKTYPA U COJAEPKAHUE JUCIHUIIJIMHBI (MOYJIS)

Konzaustus HaumeHnoBaHue pa3jieioB U TeM /BH/I 3aHATHUS/ Cemectp | YacoB |UHTEpaKT.

Paznen 1. O6ume NoHATHS TeopeTHYECKHMX OCHOB MaTeMAaTHKH (3JIeMeHThI
TeOPHUH MHOKECTB, MOHATHS, UX MeCTO B MIOCTPOEHUH MaTeMATHYeCKOii Teopum,
KOMOMHATOPHKA, COOTBETCTBUS, OTHOLIEHHSI, 0TOOPAKEHNS).

Iesble HeOTPHLATEIbHBIE YHCIA. AJTOPUTMBI. CHCTEMBbI CUHCIEHUS

1.1 OO01mue NOHATUS TEOPETHIECKIX OCHOB MaTeMaTHKHU (DJIEMEHTHI TEOPUU MHOKECTB 3 12 3
U MaTeMaTH4decKoil Toruku. IIoHATHe MHOXKECTBA, OTHOIMICHUS MEXITY
MHO>KECTBaMH M ONEpalliy HaJl MHOXKECTBaMH. MaTeMaTHYeCKUe YTBEPKICHUS U UX
crpykrypsi)/JIex/

1.2 OO1mue NOHATUS TEOPETHIECKIX OCHOB MaTeMaTHKU (DJIEMEHTHI TEOPHU 3 20 4
MHOXeCTB.DieMeHTsl KomOuHaTtopuku. CoorBercTBust. Otobpaxkenus)/[1p/

Crpannna3uz40




Hampasnenne noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs MPpOGIISIME IIOATOTOBKH)
Hampasnennocts (mpoduis) «/lomkonsHoe odpa3oBanue» u «HavansHoe 0OpazoBaHue»
Pabouas nporpamma JUCUHILIIMHBL «MaTeMaTHKa»

1.3 OO1mue NOHATUS TEOPETUIECKUX OCHOB MAaTEMAaTHKHU (3JIEMEHThI TEOPUU MHOXKECTB, 3 46 0
HOHATHSA, UX MECTO B IIOCTPOCHHN MaTEeMaTHYECKOH TEOPHH, HIEMEHTHI
KOMOMHATOPHUKU, COOTBETCTBHSL, OTHOLLEHUS], OTOOPAaXEHH)

[Monsitus. Ix MecTo B MOCTPOCHUU MaTeMaTHIeCKON TEOPHUH.
Jloruueckast opraHu3anus MaTeMaTHYECKOH Teopuu. MaTeMaTHYeCcKoe
JokazaresnbeTo /Cp/

1.4 [enbie HEOTpHULIATENBHBIC YHcTa. AnroputMbl. CucTeMbl cuncieHus /JIex/ 3 12 3

1.5 Ienbie HEOTpHULIATENBHBIC YHCa. ANropuTMbl. KonruecTBeHHAs TEOpHs 1IETI0T0 3 20 4
HEOTPHILATEIHHOTO YHCa. AKCHOMATUYECKHI METO/I B MaTeMaTuke. CUCTEMbI
cuucnenus /TIp/

1.6 Llensle HeoTpuLaTeNbHbIe ynucaa. Anroputmsl. CucreMsl cuucienus /Cp/ 3 70 0

Paznen 2. lenumocts. Ieabie n pannoHanbHble yncaa. JecsiTHUHBIE IPOOH.
JeiictBuTenbnbie ynciaa. @ynkuun. Ypasaenns. HepaBencrsa. Bequunnel.
DJieMeHTbI TeOMeTPUH

3.1 JIemMMOCTD TIeTBIX HEOTPUIIATEIbHBIX uncel. [{enblie U panroHaabHbIC YHCIA. 4 12 3
Jlecaruunsie npoou. JeiicrBurenbHble yncina /Jlex/

3.2 JenuMocTh LiebIX HeOTpUIaTeNbHbIX uncen. Llenbie u panroHanbHbIe YuCa. 4 20 4
Jecaruunsie npoou. Jeiicteurensubie uncna /I1p/

3.3 Jemumocts. Llenble u paroHansHele yncia. Jecstuanebie qpo0u. JlelicTBUTEIbHBIC 4 58 0
gucina /Cp/

34 Oynkiun. Ypaaenus. HepaBeHcTBa. BennuuHbl. JieMeHTH reomeTpun /JIex/ 4 12 3

35 Oyukiun. YpaBHenus. HepaBenctsa. BenmnuuHbl. DeMEHTH TE€OMETPHH. 4 20 4
IIpocteiimue 3anaun Ha noctpoenue/T1p/

3.6 Oynkiun. Ypasaenus. HepaBencrsa. Benuuunbl. JneMeHTsl reomerpun /Cp/ 4 58 0

5. OneHo4YHbIe 1 MeTOANYECKHE MATEPHAJIBI 0 TUCHHUILINHE (MOIYJII0)

5.1. Copep:xanne ayIuTOPHOIi padoTHI MO TUCHUIIHHE (MOAYJII0)

3 cemecTp 2 Jekuus, 2 NIPAKTHYECKOE 3aHATHE
Paznen 1. O0uue NOHATHSA TEOPETHYECKUX OCHOB MaTeMATHKHU (3JIEMEHTHI TEOPUHM MHOKECTB, IOHATHS, MX MECTO B
MOCTPOEHUH MAaTeMATHYeCKOii TeOpHH, KOMOUHATOPHUKA, COOTBETCTBHS, OTHOIIIE HUSI, 0TOOPAKEHHST).
Hesble HeoTpULIATEIbHBIE YHCIA. AIropuTMBI. CHCTEMBI CHUCTIEHUS
Jlexuus Ne 1 (12 yacoB)

Tema: OOmmue MOHATHS TEOPETHIECKIX OCHOB MaTeMaTHKU. DJIEMEHTHI TEOPUH MHOXKECTB M MaTeMaTH4ecKoii toruku. [lonsTue

MHOECTBA, OTHOILCHHUS MEX/1y MHOYKECTBAMH U OTEpaIly HaJl MHOKECTBaMU. MaTreMaTH4eCKue YTBEPKICHHUS U UX CTPYKTYPbI
Bompocs! n 3aganus
1.1. IlousaTHE MHOXECTBA.
1.2. OTHOMIEHUST MEKy MHOYKECTBAMH.
1.3. Onepauuu HajJ MHOXKECTBAMHU.
1.4. CpoiictBa nomomxenus (3akousl 1e MopraHa).
1.5. Pa30ueHne MHOXECTBA HA KJIACCHL.
1.6. YMmozakmoueHus. [IpaBuiibHbIE 1 HETTPABUIIBHEIE CY>KACHHS.
1.7. Tlonsitus. X MecTO B IOCTPOCHUH MAaTEMaTUUECKOH TEOPUH.
1.8. DneMeHThI KOMOMHATOPUKH.
1.9. CootBercTBusl. BrHapHBIE OTHOIICHHSI.
1.10. OtoGpaxenusl, anredpandeckue CTPYKTYpBL.

Ipakruueckoe 3ausitue Ne 1 (20 yacoB)

Tema :O0mHe MOHITHS TEOPETUIESCKUX OCHOB MaTEMATHKH . DJIEMEHTHI TEOPUU MHOYKECTB
Bormpocs! n 3aganus
1. IlonaTne MHOXecCTBa. DneMeHT MHOXecTBa. [lycToe MHOXKecTBO. [IprMepsl KOHEUYHBIX B OECKOHEYHBIX MHOXecTB. CriocoOb!
3aJaHusl MHOKeCTB. PaBHble MHOkKecTBa. [lonMHOXKecTBO. YHUBEpcalbHOE MHOKECTBO. Kpyru Ditnepa.
2. [lepeceuenne 00beTUHEHUSI MHOXKECTB, PA3HOCTD JIBYX MHOKECTB, JIOTIOJIHEHUE JI0 YHUBEPCAILHOTO, AEKAPTOBO TPOU3BEICHHE
MHO’KECTB. 3aKOHBI OTIepaIii HaJ MHO)KECTBAMHU.
3. [lonsTtre pa30oureHnss MHOKECTBAa Ha TOMAPHO HeTepeceKaroecs MmoaAMHOXecTBa (kiacchl). PazOnenne MHOXeCTBa Ha KIIACCHI C
MTOMOIIIBIO OJIHOTO, ABYX M TPEX CBOWCTB.
3amanus
1. Joxaxkute, 4TO
2. Haitpure: , , ecmu A={d,e,f,g,h,i,j,k}; B={g,h,k}, C={20,34,56,7,9,12,14}.
3. Jlokaxxure, 4TO
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4. Haiinure: , , ecu A={1,2,3,4,5,6,7,8,9,10}; B={5,3,8,7}, C={z,x,y,t,d,f}.Tema: DnemeHTH KOMOUHATOPUKU

Bormpocsr n 3aganus

1. [IpaBusa cyMMBI M IPOU3BEIEHHUS.

2. PasMmeriieHue, nepecTaHOBKU ¢ TOBTOPEHUSMH U 0€3 TOBTOPCHHUH.

3. CoueTanus 6e3 OBTOPEHUIL.

3ananus

1. 13 ropona A B ropox B Benyt 3 noporu, a u3 B B C Begyt 2 noporu. CkoIbkUMH clIocOOaMu MOXKHO npoexath u3 A B C uepes
B?

2. Haiitn yncio mapmpyroB u3 myHkra M B myHKT N wepes mynkr K. I3 M B K Bexyr 5 nopor, n3 K 8 N — 3 moporm.

3. B cronoBoii umeercs 4 nepBbix 011012 U 6 BTOphIX. CKOJIBKHMH CIIOCOOaMH MOYKHO COCTaBUTh M3 HUX 00e/?

4. B maxMaTHOM TypHHpPE Y4acTBYIOT 5 IIKOJBHHUKOB M 15 oOyuaromuxcsi. CKONBKUMHU CIIOCO0aMH MOTYT PaclpeieUuThesl MECTa,
3aHATHIC B TYPHHUpPE MIKOJIBHHKAMH, €CIIM U3BECTHO, YTO HUKAKKe JBa YYaCTHUKA HE HAOpalIu OAMHAKOBOTO KOJINYECTBA OUKOB?

Tema: CooterctBusi. OTOOpaKEHHS
Bomnpocs! u 3ananus

1. Omnepaluu HaJl COOTBETCTBUSIMH.
2. PaBHOMOIIHBIE MHOKeCTBA. CUeTHBIE MHOKECTBA.
3amanus

1.MO>HO JIi J1Ba MHOKECTBA, MEXKJLy KOTOPBIMHA MOXKHO YCTaHOBUTH B3aMMHO OJJHO3HAYHOE COOTBETCTBUE, HA3BaTh PABHBIMHU.

2. YCcTaHOBUTE B3aMMHO OJJHO3HAYHOE COOTBETCTBUE MeXk 1y MHOXecTBamu To4ek (0,1) u [0,1].

3. [IpuBeauTe npuMeps! 3aJaHUH U3 HAYAIBHOW LIKOJIBI, IIPH BBHIOJHEHUH KOTOPBIX PACCMATPUBAIOTCS COOTBETCTBHSI: MHOXKECTBO
OTPE3KOB U MHOXECTBO HATypaJIbHBIX YHCEN; MHOXECTBO MNPSMOYTOJbHHKOB M MHOXXECTBO HATYPaJbHBIX YHCENI; MHOXECTBO
YpaBHEHHH M MHOKECTBO HATYPAIbHBIX YHCEL.

Jlexrust Ne 2 (12 qacoB)
Tema: Llenble HEOTpHULIATENBHBIE YUCTA. ATTOPUTMBI.
Bompocsr u 3aganus
1. 3HayeHHe W BO3HUKHOBEHHE aNrOpuTMOB. lloHATHE anroputMma (B COJAEp)KaTelbHOW MaTeMaTHKe), ero cpoiicrBa. CrocoObl
3amucu anropuTMoB. DopmanbHbIe OTPEAETICHISI aJITOPUTMOB. AJITOPATMUYECKAs pa3peIaeMoCTh U Hepa3penraeMocTh 3a/1ad.
2. [NoHsATHE 1ENIOro HEOTPULATENFHOTO Ynciia. OCHOBHBIE MOAXOBI K MOCTPOSHHUIO MHOXKECTBA LIEJIBIX HEOTPHLIATEIIbHBIX YUCEIT.
TeopeTnko-MHOKECTBEHHBIN TOIXO K IIOCTPOSHUIO MHOYKECTBA IEJIBIX HEOTPHUIIATEIbHBIX YUCEIL.
2.1. IloHsATHE HATYPAJILHOTO YUCIIA U HYJIS.
2.2. CnoxeHne U BRIYUTAHNE IEJIBIX HEOTPHUIATEIbHEIX Yricel. OTHOIIEHUE MOPSIIKA.
2.3. YMHOXXEHHE U JIelIeHHE 1IeJIbIX HEOTPUIATEIbHBIX YUCEII.
3.AKCHOMaTHYECKOE MMOCTPOCHUE CUCTEMEBI IIETTBIX HEOTPHULIATEIEHBIX YHCE.
3.1. [TonsiTve 06 aKCHOMaTHYECKOM METOJIE B MaTeMaTHKe. AKcMoMaruiyeckoe rnocrpoerue No.
3.2. Meron MmaTeMaTHIecKON MHIYKITHH.
3.3. AnreOpanueckue onepanuu B No,
3.4. CpoiicTtBa MHOKeCTBa No.
4. HarypasibHO€ 4UCIIO KaK Pe3yJIbTaT U3MEPEHHs] BETUYHUHBI.
4.1. HarypanpHOe 9nCII0 Kak Mepa OTpe3Ka.
4.2. Apudmernueckue eHCTBUS HAl HATYPANbHBIMU YUCIAMHU.

Tema: CucreMsl CUMCIIEHUS

Bompocs! u 3a1anus:

1. Hemo3sunuoHHbIE U MTO3ULUOHHBIE CUCTEMBI CYUCIICHHUS.

2. JlecaTruHAas CHCTEMA CUHCIICHUSL.

3. 3anuch Yuces B IPYTUX MO3HUIIHOHHBIX CHCTEMaX CUUCIICHHS.

4. ApudMeTrnuecKkre onepariy Hal YUCIaMy B TO3UIIMOHHBIX CHCTEMAX CUHMCIICHHS.

[Ipaxruueckue 3anatus Ne 2 (20 yacos)
Tema: Llenbie HeoTpHLATENbHBIE YUCcTa. AnropuTMbl. KonnyecTBeHHAs TEOpUS 1IEI0T0 HEOTPHULIATEIHHOTO YHCIA.
AKCHOMaTHYECKUH METOJ B MaTeMaTHKE.
Bomnpocs! u 3ananus
1. Tlonstue HaTypajpHOro umcna u Hynsd. 2. OTHOLICHHS «PaBHO», «MEHbIIE» M «OOJbIIE» HAa MHOXECTBE IIEJbIX
HEOTPULATEIIbHBIX YUCEII.
3. 3aKOHBI CTIOKEHHUSL.
4. OmpenienieHne pa3sHOCTH, €€ CYIIECTBOBAHUE M €IMHCTBEHHOCTh. T€0peTHKO-MHOKECTBEHHBII CMbIC MPAaBUJI BBIYUTAHUS YHCIIaA
U3 CYMMBI ¥ CyMMBI U3 YHCIIA.
5. 3aKOHbBI YMHOKEHHSI.
6. TeopeTHKO-MHOKECTBEHHBI CMBICI MIPABWII ACJICHUS CYMMBI M IPOM3BEICHUS HA YHCIIO.
7. Axcuowmsr [leano.
8. Meron MaTeMaTu4ecKOH MHIYKLIUH.
3amanus
1. OOBSICHUTE, UCTIOJIB3YSI TEOPETUKO-MHOKECTBEHHYIO TPAKTOBKY OTHOLICHHUS «MEHBIIIEY, IOYEMY:
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a)3<6; 6) 7> 2.
2. HOKa)KI/ITe, I/ICHOJ'IL3yH onpez[eneHI/Ie CyMMBI LCIIBIX HeOTpI/IHaTeHBHLIX YHUCCJI, YTO:
a)d+1=>5; 6)2+7=9; B)3+0=3.

3. O00CHYHTE C TEOPETHUKO-MHOKECTBEHHON TO3UIIUM KOMMYTATHBHBIN U aCCOIIMATHBHBIA 3aKOHBI CJIOKCHUSI.

4. Kak u3MeHHTCs CyMMa, €CIIU: a) OJJHO M3 ClIaraeMbIX YBEJIMUUTH Ha 2; 0) OJTHO U3 ClIaraeMbIX YBEJIUUUTH B 2 pa3a; B) KaXKI0€ U3
JIBYX CJIaraeMbIX YBEIHYHTH Ha 3; T) KaXI0€ M3 [IBYX CIIAaraeMbIX YBEIHYHUTH B 5 pa3. BeickazaHHBIE MpeIOKEHHS JOKaKUTE B
oOuieM BHIE.

5. Pasnosute Ha Muoxutem: X —x° —12 ; x° +4x% +5x + 2; xzyz —5xy2 + 6y2 —x* +5x-6.

6. IIOKa)KI/ITe, HCTIOJIb3YS METOQ MaTeMaTH4YeCKOU HWHAYKIWH, 9TO JJIA m000ro HaTypajJbHOI'0 YKCjIa N KICTUHHO PAaBCHCTBO:

1 1 1 1 n
—t——+——+...

+ =
1.3 3.5 5.7 @n-1)(2n+1) 2n+1

Tema: CucteMsl CUUCIICHUS

Bompocsr n 3aganus

1. Heno3unuoHHkIE U MMO3UIIMOHHBIC CHCTEMBI CUHCIICHUSI.

2. AnropuTMBI apu(pMETHIECKUX IeHCTBHI Ha/l IIETBIMU HEOTPHIATEIbHBIMH YUCIAMHU B ECATUIHON CUCTEME CUMCIICHHSI.

3. [To3ULMOHHBIE CUCTEMBI CYHCIICHUS, OTIIMYHBIC OT ACCATHYHOMN: 3aIlliCh YUCENl, apUPMETUYECKUE ICHCTBHUS, IEPEX0J] OT 3aIUCH
Yucell B OJHOU CHCTEME K 3aIHCH B APYTOU.

3ananus
1. BmecTo 3Be3104eK MOCTABbTE MPOIMYIEHHBIC ITU(PHI:
sk *kk*k * %
21%02, 5457, ) .
*12123 +*325 * % % **
a) ) —%; B —; r) :
*2*0213 %16 * 4 1 197
14%5 %7
43 318 XS |
X X
2 % % % *x
I[) * 83 > e) * *90 > )K) - *1
+ + —
%ok ok * 54 0
% % % %k %k % 3% ok K ok

2. Iludpa necsATKOB B 3alMCH AAHHOTO JBY3HAYHOTO 4YHcia BTpoe Ooibiie nudpsl equuun. Ecau 5Tu nudpsl nepectaBuTh, TO
HOJTy9NTCS YUCII0, MEHbIIIee TaHHOTO Ha 36. Halinure naHHOE 9HCIIO.

3. Cymma mudp aBy3Ha4HOTO yucia paBHa 16. Eciin U3 3TOr0 uncna BBIYECTh YUCIIO, 3aIMCAHHOE TEMH K€ I(pamMu, HO B3STHIMU
B 00paTHOM moOpszaKe, To momyuntes 18. Haifoure 3To gmco.

4. Pacmionoxxure B OPSAKE BO3pACTAHUS YHICTIA! 327 8 ;1101 2 ;513 6 ;839 ;2012 3.
5. Halimure oCHOBaHHE CHCTEMBI CUHCIICHHS

204 —130 =14; 5403 —4014 =1356 ;76 -8l —85 .72 =35;405 15 —314 .12 =3115 ;
6. Bumommmre neiicreus: 54, 3206, —1054 - 35,32, 106, + 40646 , : 35, ; 4103, - 24, —134302 , : 23,

4 cemecTp 2 JeKUHs, 2 MPAKTHYECKOE 3aHSATHE
Pa3nen 2. lerumocts. Lleasie u paunonaabubie ynucaa. lecaTuunbie podu. JleiicTBUTeNbHbIE Yncaa. DyHKIMH.
YpaBHenusi. HepaBencrBa. BesimunHbl. JjieMEeHTHI reOMeTPHH
Jlexums Ne 3 (12 gaca)
Tewma: JIenMMOCTh LETBIX HEOTPULIATEIBHBIX YHCET
Bomnpocs! u 3ananus
1. [TonsiTHE OTHOIIEHUS JETUMOCTH €r0 CBOKCTBA.
2. J1enMMOCTh CyMMBI, Pa3HOCTH, TPOU3BEICHHS LIEJIBIX HEOTPHLIATEIIbHBIX YHCEIL.
3. Jlenenue ¢ octaTkoM. MeToJ1 0CTaTKOB (IIOJIHOI MHIYKIIHN)
4. IIpru3HaKy NEIUMOCTH.
5. lIpocteie u cocTaBHbIe uncaa. VX cBoMCTBa.
6. IIpocteie 1 coctaBHbIe yucia. Pemero Dparochena.
7. OcHOBHas TeopeMa apUPMETHKH.
8. Haumenbiree obmiee kpaTHOE ¥ HAUOOJIBIINN OO AesITeNh, UX CBOWCTBA.
9. Anroputmsl Haxoxaenuss HOK u HOJI.
10. IIpu3HaK AeIMMOCTH Ha COCTABHOE YHCIIO.
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Tema: Llenble u panMoHanbHbIe yucia. JlecaTuaHbie qpoOu

Bomnpock! u 3a1aHust

1.Ienble ynca.

1.1. UcTopuyeckue CBeIeHHSI O BOSHUKHOBEHHU OTPHUIATEIBHBIX YHCEIL.
1.1. 3amaya pacmupeHus MOHATHs Yyucia (Ne=>2)

1.2. Ienoe 4ncno-Kiacc SKBUBAJIICHTHBIX Map LENbIX HATYPATBbHBIX YHCET.
1.3. Mogyns nenoro uncia. ['eomeTprudeckast HHTEpIpETaIHs.
2.PanoHanbHbIC YUCa.

2.1. OOBIKHOBEHHBIE IPOOH.

2.2. IloHsATHE palluOHAIBLHOTO YUCTA.

2.3. CnoxeHue U BBIYUTaHUE PAlHOHATIBHBIX YHCEIL.

2.4. YMHOXXEHNE U JIeIeHe PalliOHAIbHBIX YHCEI.

2.5. CBoiicTBa MHOXKECTBA PAIMOHATBHBIX YHCETL.

3. decsaTruHble qpooH.

3.1. Onpenenenue gecaTudHoU 1podu. CpaBHEHHE IECATHYHBIX JPOOEH.
3.2. IlpeoOpa3zoBaHne OOBIKHOBEHHBIX JIPOOEH B IECSITUYHBIC.

3.3. leficTBusl HaJ[ IECITUYHBIMHU JIPOOSIMHU.

3.4. beckoHEYHbBIE TIEPHOANYECKUE IPOOU M UX MPeoOpa3oBaHUE B OOBIKHOBEHHBIE.

Tewma: [leficTBUTEIBHBIC YHCIIA

Bomnpocs! u 3aianus

1. JleficTBUTEIIbHBIE YKCIIA.

1.1. Hecouzmepumsble otpe3ku. [loHsTHE HPPAIMOHATBHOTO U IEHCTBUTEIBLHOTO YUCIIA.

1.2. OTHOMIEHNE TIOPSIIKA U OTIepaIH HAJ JeHCTBUTEIFHBIMA YHCIIAMH.

1.3. CpoiicTBa MHOKECTBA JICHCTBUTENBHBIX YHCEIL. 3aNKCH PAllHOHATIBHBIX ¥ HPPAIIMOHAIBHBIX YUCEI B BUJIE IECSITUYHOTO Psijia.

IMpaktuueckue 3ansatust Ne 3 (20 yaca)
Tema: JlenmmMOCTh HETBIX HEOTPUIATENFHBIX YHCEI.
Bomnpocs! u 3aianus
1. Ompenenenre OTHOIIEHUS IETMMOCTH Ha MHOKECTBE IIEIBIX HEOTPHUIIATENbHBIX Yrced. CBOWCTBA OTHOIICHUS IETHMOCTH.
2. J1enMMOCTh CyMMBI, Pa3HOCTH M ITPOU3BE/ICHUS LIEJIbIX HEOTPHLIATENBbHBIX yncell. [Ipu3Haku aenumoctu Ha 2, 3, 4, 5, 9, 25.
3. IIpoctseie u cocTaBHbIe yncia. Pemero Dpatocdena. beckoHEUHOCTh MHOXKECTBA MPOCTHIX YHCEIT.
4. HanmMeHnblnee oduiee KpaTHOE U HAaMOOJIBIINIA 00N IeIUTeNh YUCEeII, UX OCHOBHBIE CBOHCTBA.
5. IIpu3Hak IeTMMOCTH Ha COCTaBHOE YHUCIIO.
6. AJITOpUTMBI HAX0XKJCHUST HAUOOJIBIIETO OOILEro JEUTEN 1 HAUMEHbBIIETo 00IIero KpaTHOTO JTaHHBIX YUCEI.
3amanus
1. Ompenenute, ABIAIOTCS 1 uucia 223 u 377 OpOCTHIMU.
2. Joxaxwure, uto yncna 139, 331 u 509 sBnsrorcs npocteimy, a urcna 680, 819 u 221 He SIBIAIOTCS TPOCTHIMU
3. JlokaxuTe METOJIOM OCTaTKOB, YTO YHUCIIO .
4. Haiinute HOJI (a, b) u HOK(a, b), ecnu
a =1283; b=1289; a =4901; b=3505; a =3271; b=3299; a=2555;b=1460.
5. Haligure Bce mapsl HaTypaJIbHBIX YUCEN M U N, yIOBIETBOPSAIOLINE CUCTEME:

m+n=20, mn = 20, _
HOJ{(m,n) =5’ HOK(m,n) =10’
mn =6, _ mn = 420,

HOJZ{(m,n) =1’ HOJl(m,n) =2

Tema: Llenble u paunoHanbHbIe yucia. JlecaTuuHbie qpoou

Bomnpocs! u 3ananus

1. HeoO6X0qMOCTh pacIIMpeHUsi MHOXKECTBA LIEJbIX YHCEIT 10 MHOXKECTBA PAIHOHAIBHBIX YHCEIL.

2. [MonsTre nqpobu. ParponansHOE YUCIO.

3. Apudmeruueckue ACHCTBHS HAA PAHOHAIBHBIMH YHCIAMH. 3aKOHBI CIOXCHHUS M YMHOXCHHS, CBOMCTBA MHOXKECTBA
palMOHAIBHBIX YUCEII.

Samanus

1. IIpuBeanTe K HAaMMEHbILEMY O0IIEMY 3HAMEHATEIO APOOH:

6 7 17 7 14 13 1 19
) —U—2) —uU—23) —U— 4 ——Uu———
35 15 24 36 115 48 ~ 4604 3024

4dm
2. JIoKaXXuTe, 4TO CJIM IpoOb — COKpaTuMa, TO ApoOb 2— TOXX€ COKpaTUMa.
n m +

3. Jlokaxkute, uto eciu Apods /b cokparuma, To apobu (a+b)/b u (a-b)/b coxparumsr.
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4. Jloka)XxuTe SKBUBAIEHTHOCTD Apo0ei
a)3/5u6/10

b) 36/21 u 12/7

c) 15/14 u 60/56

d) 78/12 u 936/144
m
5. Ipo6p — cokpatuma. Cokparuma i ipodb ———— ? OTBeT 000CHYyIiTE.
n 2m+3n
8 1.1
22 2-:3=
6. Beruncnure: 253 ::3[ 3? .
15:— 3=:1-
8 8 5

Tema: [leficTBUTENbHBIE YKCTa

Bompocsr n 3aganus

1. HeoOXomuMoCTh pacuIMpeHHss MHOXKECTBa pallOHAJbHBIX uYuces. lloHsATHe HEeHCTBUTENBHOTO HEOTPUIATEIBHOTO 4YHCIIA.
BeckoHeuHbIe JeCATHYHBIC HETEepHOAUYecKrue NpoOu. PaBEeHCTBO W HEPaBEHCTBO JCHCTBHUTENBHBIX uwncell. IlpencraBienue
JIeHICTBUTENHLHOTO YKCiIa OECKOHEUHBIMH ITOCIIEI0BATEILHOCTIMH AECATHYHBIX TPUOIMKEHUN TI0 HEJJOCTATKY U IO M30BITKY.

2. Apupmerndeckue IeiCTBUS HAJl ICHCTBUTEIBHBIMU YHACIIAMHU.

3. OCHOBHBIC NOHATHS TEOPUU MPUOIMKESHHBIX YHCEI U CIIOCOOBI BHIYMUCIICHUH PE3yJIbTATOB apU(PMETHUECKHX ICHCTBUIN Hal HUMH.
3amanus

1.JlokazaTh, 4YTO HE CYIIECTBYET PALIMOHAIILHOTO YKCIIA, KBaJpaT KOTOPOTO paBeH 2.

2.BpIuncInTE, HCTIONB3Ys IPABHIIO H3BJICYEHHS KBaAPaTHOTO KOpHs: /193, 71 . Otser okpyrmure 10 0,001.

3.Haiinure Tpu nepBbIX AECATHYHBIX 3HAKA CYMMBbI X+, €CIH x=2 Y= -

4. HaiiguTe TpH NEPBBIX NECATUYHBIX 3HAKA CYMMBI X+, €Cll X=./17 , Y= _E .

5.Haiimure 1Ba epBBIX JECATUYHBIX 3HAKA POU3BECHUS X'y, ecin x=1,703504..., y=2,04537....

6.Haiizure 1Ba mepBbIX ACCSTHYHBIX 3HAKA YACTHOTO Xy, ecim x=~/19 |, y=2,3214.. ..

Jlexrum Ne 4 (12 gaca)
Tema: ®ynkiuu. Ypasnenus. Hepasencrsa. Beanunnsl.
Bompocer! n 3aganus
1. ®yHKIMH.
1.1. O6nacts onpeencHus GYHKIHH.
1.2. MHoxecTBa 3HaUeHUH QyHKIUH.
1.3. Onpenenenue ynciaoBor GpyHkiuu. CriocoObl 3a1aHus GyHKIHH.
1.4. I'paduk ¢pynkuuu. [Ipsmas u oOpatHas nponopuuoHansHocTH. OcHOBHBIE cBOMCTBA. I'paduk. JIuneliHas u kBaapaTn4Has
¢yukuuu. OcHOBHBIE cBo¥cTBa. ['paduk.
2. YucnoBoe BbIpa)KEHUE U €T0 3HAUYEHHE.
2.1. YucnoBsle paBeHCTBA U HepaBeHCTBA. VX cBOHCTBa.
2.2. Bripaxxenue ¢ nepeMeHHoil. Ero o6macTs onpeaeneHus.
2.3. ToxxecTBEHHBIE TPe0Opa30BaHNE YHCIIOBBIX H aNreOpandecKuX BhIPaKEHHH.
2.4. ToxnecTso.
3. YpaBuenus. OCHOBHBIE TeOpPEMBI. BubI.
3.1. YpaBHeHUs C ONHOU IIEPEMEHHOM.
3.2. PaBHOCMIIBHEIE ypaBHEHHSI. OCHOBHEBIE TEOPEMBI.
4. YpaBHeHUs C IByMs NTEPEMEHHBIMH.
4.1. YpaBHEeHHUE JIMHUMU.
4.2. YpaBHEHHE OKPYXKHOCTH.
4.3. CucTeMbl ypaBHEeHUIA ¢ IByMs IiepeMeHHbIMHU. CIoco0BI peleHui.
4.4. 'padugeckoe pelieHre CHCTEM ypaBHEHHI C IBYMS IEPEMEHHBIMHU.
5. HepaBencrBa. OcHOBHBIE TOHATHS. TeopeMbl.
5.1. HepaBeHcTBa ¢ 0/1HO epeMEHHOM.
5.2. PaBHOCMIIBbHEIE HepaBeHCTBA. OCHOBHEIE TEOPEMBEI.
5.3. Cucrembl ¥ COBOKYITHOCTH HEPABEHCTB C OJIHOMN MEPEMEHHOM.
6. I'paduueckoe perieHne HEPaBEHCTB M CHCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH

Tema: DeMeHTHI reoOMETpHUH.
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Bomnpocs! u 3ananus

1.AxcromaTnveckoe TOCTpOCHHE dieMeHTapHoi reomerpud. (OCHOBHBIC MOHSATHSI)AKCHOMBI TPUHAICHKHOCTUH. AKCHOMBI
MopsiiKa. AKCHOMBl  Mepbl JJIsi OTPE3KOB M YIJIOB. AKCHOMAa CYIIECTBOBaHMS TPEYTOJIbHHKA, PaBHOTO JaHHOMY. AKCHOMa
CYIIECTBOBAaHHS OTPe3Ka JaHHOH IJIMHBEL. AKCHOMA TapajielbHbIX.

2. TI'eomerpuyeckue npeoOpasoBanust Quryp. I'eomerpuueckue Qurypbl Ha MIOCKOCTH. ['pymma mpeoOpa3oBaHUl IIOCKOCTH,
aHATUTHYECKOe 3a/laHue mpeoOpa3oBaHus. J[BrkeHus, ux cBoiictBa. lleHTpanbHas u oceBas cumMeTpusi. [lapamienbHblii IepeHoc.
[oBoport. ITogo6ue. 'omorerus.

3. MHororpaHHukd u Tena BpaineHus.IlonsTue mHOororpanHuk.Teopema Diinepa o MHororpanHukax.llpusma u mupamua.
[IpaBunbHBIe MHOTOTpaHHHUKH. Tesla BpaleHus

[Tpaktuueckoe 3ansTue Ne 4 (20 vaca)
Tema: ®ynkuun
Bormpocsr n 3aganus
1. Cnoco0sr 3amanus ¢ynkuuid. I'papuk ¢yHkium. IIpsiMas u oOpaTHas MPOMOPIHOHANBHOCTH, JHHEWHAs W KBaIpaTHIHAS
(GYHKIUH, UX CBOWUCTBA U rpaUKH.
2. O6nacts onpenencHus HyHKIUU.

3aganus
1. Haiinure oGuacts onpeneneHus GyHKIMU
4x 100 x?
) F)=—2.6) f(x)=
2-~x N,

} 2_|5x-+6
2.VKaKuTe HauMeHbIIlee HaTypaIbHOE UMCIIO, BXOJAIIEe B 061acTh onpeaenenus Gpyakmun: | (x) = (x — 6) *f5x+8 .

3. Tloctpoiite rpaduk pyrkumun y=+ X + 4 . Yikaxure ero cBoiictsa.

Tewma: YpaBuenus

Bomnpocs! u 3aianus

1. YpaBHEeHHs 1 HEPABEHCTBA C OJHOI MEPEMEHHOM.

2. PaBHOCWIIbHBIC YpaBHEHUS M HEPABEHCTBA. Y PaBHEHHUSI C IBYyMsI [IEPEMEHHBIMU.
3. Cucrema ypaBHEHUH C IByMS TIEpEMEHHBIMHU.

4. I'paduueckoe penieHre CUCTEM YPaBHEHUH € IBYMsI IEPEMEHHBIMHU.

3amanus

1 2 3 6
+ + =
x-1 x-2 x-3 x+6

1. Pemmnre ypaBHeHue: . Eciu ypaBHeHHE MMeEET HECKOJbKO KOPHEH, TO OTBETOM SBISIETCS HX

cyMma.

3x+7  2x+1

2. Pemute ypaBHeHuUe: =
ox+1 x+4

Ecmu YpaBHCHUE UMECT HECKOJIBKO KOpHeﬁ, TO OTBETOM SBJIACTCA UX IIPOU3BCACHUC.

3. Pemnte ypaBHerue: O+ 2x =5-Xx.Ecm YpaBHEHHE UMEET HECKOJIBKO KOPHEH, TO OTBETOM SIBJISETCS UX CyMMa.

X,
o 0 . .
4. Haiinute yacTHOE , €CIIN (X 01 yO) - pElIeHNEe CUCTEMBI YPAaBHEHUI

Yo

3x+2y+1=3;

\J2y+3x—=T=x-y.

5. Haifnure cymmy Xy + ), , ecin (x 0 yo) - pelleHue CUCTEMbI YPAaBHEHHI

3-4"-2-9" =30;
2°+3 =T7.
x? +y® = 25;
6. Pemute rpaduuecku:
y=1

Tema: HepaBenctsa. Bennuusel.

Bompocs! n 3axanus

1. HepaBeHcTBa ¢ 0[IHOM NEPEMEHHOI.

2. PaBHOCHIBHEBIE HepaBeHCTBa. HepaBeHCTBa.

3. CucreMa HEpaBEHCTB C ABYMsSI IEPEMEHHBIMHU.

4. I'pacuaeckoe pelIeHne CHCTEM HEPaBEHCTB C ABYMsI IepEMEHHBIMH.
5. COBOKYITHOCTb HEPABEHCTB.
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3amanus

1. Pemwnth HEPABCHCTBO: |2x+5| < 7_x. CKOJIBKO [CJIbIX OTPULATCIBHBIX YHCEI COACPIKHUTCA BO MHOXCECTBC PCIICHUSA

HEpaBEeHCTBA?
2
2. PemuTh HEPaBEHCTBO > —. VkaxuTe HauOONbIIEE IEeI0e MOJIOKUTEIBHOE YUCIIO, BXOJIIEe BO MHOXECTBO DPEIICHHS
x+1
HEPaBCHCTBA;
4x x+1
3. PemuTh HEpaBEHCTBO +—— < 5. Vkaxure HanboNpIee NEN0e MONOKHUTEIEHOE UHCIO, BXOMAIIEE BO MHOMKECTBO
x+1 x
PpCIICHUS HEPAaBEHCTBRA.
2 2 .
x°+y° <36
4. Pemnte rpaduuecKu:
y>4

5. PemuTh HEpaBEeHCTBO ‘XZ —1‘ +x%<1.

6. PeliTh HEPaBEHCTBO /D — |x + 2| <2+X.
7. PemnTh HepaBeHCTBO V x> +2x-3<x+1

Tema: Dnementsl reomerpuu. [IpocTeiinme 3a1a4u Ha MOCTPOCHUE

Bompocsr u 3aganus

1. Cucrema reoMeTpHUYECKHX MOHIATUH, U3y4aeMbIX B HIKoJe. ['eoMeTpuueckue (Uryphl, UX ONpEIETICHHUs, CBOMCTBA U TPU3HAKH.
[MocTpoenne reoMeTpruuecKux GUryp ¢ HOMOILIbIO HIUPKYIIS U IMHEHKH.

2. MHororpanauku. Teopema Jiinmepa o MHOTOrpaHHHKax. [Ipm3ma, MpsSIMOYTONBHBIA TMapayUleNenune]l, MHpaMuaa, IIHHAD,
KOHYyC, LIap.

3. [MapannenbHas npoekiys, ee cBoiicTBa. M300paxkeHue 3Tux GUryp Ha IIOCKOCTH.

3anganus

1. Ot Hagana myda MN oTnoxxuTe 0Tpe30K, paBHEBII TaHHOMY OTpe3Ky AB.

2. Ot 3amanHoro 1y4a AB B 3aaHHYIO MOJTYNIOCKOCTh OTJIOKUTE yroJl, paBHbIN nanHOMY yrioy MNP.

3. Iponomxenns: 6okoBbix ctopoH AB u CD tpaneru ABCD nepecekatorcs B Touke E. Haiinmure croponst Tpeyronsauka AED,
ecmu AB=5, BC=10, CD=6, AD=15.

4. TTocTpouTh CepeuHy JaHHOTO OTpe3ka AB.

5. Paznmenuts oTpe3ok Ha 7 paBHBIX yacTeil; 11 paBHBIX yacTei.

6. ITocTpoiiTe 0Tpe30K, paBHBIH a) V15 cm;0) 2\/— cM.

5.2. Conep:xanne caMOCTONATEIbLHON PaGoThI O AUCHHUILIHMHE (MOTYJIIO)

Conep:xaHue 00513aTeJIbLHOI CAMOCTOATEIHHOH PadOTHI MO TUCHUILIHHE

Tembl ” IIpoaykThl
Ne n/m CoaepsxkaHue caMOCTOSITeIbHOM padoThI poay

M CIUTLTHHBI JNEeSITeILHOCTH
Paznen 1 OOmue mnonaTuA | Tema IS BBINOJHEHHS CaMOCTOSITENBHOM paboThl (HanucaHue Koncnekr

TEOPETUYCCKUX KOHCIICKTA):

OCHOB ITonsiTust. Ux MecTo B MOCTPOCHNUN MaTeMaTHIECKOW TEOPHUH.

IInan
MaTeMaTHKH

1. IToHsATHS, €T0 NPU3HAKY.

2. Coneprxanuie 1 00bEM ITOHSTHSL.

3. OnpenensieMble U HEONIPEAEISIEMBIE TTOHATHS.

4. CocoObI onpe/ieieH s TIOHSTHSL.

5. CtpykTypa onpeneneHus 4epe3 poJ U BUAOBOE oTiauuue. [Ipumepsl
TaKHUX OIPEIETICHHUN.

Jlormueckas opranuzanus MaTeMaTHYeCKOW Teopuu. MaTemaTuyeckoe

JIOKa3aTeNIbCTBO.
[Tnan
1. Ksanrtopsr.

Teopemsl. Ctpoenue u Bubl TeopeM. [Ipumepsl.
Kpumepuu oyenusanus:
3 Oamma — comepKaHHME COOTBETCTBYeT TeMe; MaTepHal ueTKO

CrpannnalOnz40



Hampasnenne noaroroBku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs MPpOGIISIME IIOATOTOBKH)
Hampasnennocts (mpoduis) «/lomkonsHoe odpa3oBanue» u «HavansHoe 0OpazoBaHue»

PaGouas nporpamMma JuCHUIIITMHBI «MaremaTHka»

CTPYKTYPUPOBaH; COAEPKUT OCHOBHBIE BBIBOJIBL.
2 Oamwta — comepXaHHE COOTBETCTBYeT TeMe; MaTepHall
CTPYKTYpUPOBaH; COZEPKUT JIOTIOJTHUTENIbHBIN MaTepHal,
JOIyCKaIOTCS HETOYHOCTH.
DneMeHThl Teopur | BhINONHEHHE JoMalTHel paboThI: pellieHHe 3a/1a4 M0 TeMe. Jomamrsis
MHOXKECTB pabota
[HonsTus. Ux | BeimosmHeHue qoMaiiHeii paboThl: pelieHre 3a1a4 o TeMe. Jomamrasis
MECTO B pa60Ta
HOCTPOEHUU
MaTeMaTH4YeCKOH
TEOpUU
DeMEeHTHI BerInonHeHre foMaliHel paboThl: peleHrne 3a/1a4 Mo TeMe. Jomamrsis
KOMOMHATOPHKU paboTa
CooTBeTCTBY, Beinonnenue qomMamiHell paboThl: pelieHue 3a1ad o TEME. Jomarnss
OTHOILLIEHUS pa60Ta
OToOpaxkeHust BeInonHeHre joMaliHel paboThl: peleHre 3a/1a4 Mo TeMe. Jomamrass
pabora

Paznen 1 Hemnsie BeInonHeHe joMaiiHel paboThl: peleHre 3a/1a4 Mo TeMe. Jomamrass
HEOTpHLATENIbHbIE pabota
quCIIa.

ANTOpPHUTMEL.
Cucremsl
CUHCIICHUSL.

Paznen 2 JenMocTs. Beinonnenue nomanHeil paboThl: pelieHue 3a1ad 1o TeMe. Jomainss
Lensie u paGoTa
panuoHaIbHbIE
qHCcoa.

Hecsaruunbie
Ipoowu.
JelicTBUTETHHBIE
qucia

Paznen 2 OyHKIMN. Brinonnenue qomanHeil paboThl: pelieHue 3a1ad Mo TeMe. Jomainss
YpaBHeHus. pabora
Hepasencrsa.

BenmnunHel.
3J1eMeHTHI
reoMeTpHUH
Copep:xaHue caMOCTOATEIbHOM PadoTHI 10 AMCIUIIJIMHE HA BHIOOP
Ne n/m Tembt Copep:xaHue caMOCTOSITeJIbHOI PadoThI TpoxyKrat
JAUCHMILTHHBI JeATeTbHOCTH

Paznen 1 O6ume monstusa | A. Co3naHue WHTEPAKTHBHBIX Ipe3eHTAllMi 1o Temam pasziena ¢ | MHTepakTHBHBI
TEOPETHUECKHX ucnosb3oBanueM nporpammbl MSPowerPoint (konuuectBo craiiio He | ¢ pe3eHTaun
OCHOB MeHee 15, He 6omee 25).

MATEMATHKI IIpumMepHBIE TEMBI: 3
1. MaremaTrn4eckue MOHATUS B HAYaIbHOM IIKOJIE.
2. KoMOuHaTOpHBIC 3a/aud B HAa4YaJlbHOM IIKOJE M CIIOCOOBI WX
peleHnst MIaAUMHU IIKOJIbHUKAMHU.
3. Hcnonp3oBaHue 53JIEMEHTOB TEOPUHM MHOXKECTB Ha ypoOKax
MaTeMaTHKH B HA4aJIbHBIX KJlaccax.
4. IHnyKTHBHBIE PAacCYXI€HHUS B HAYaJIbHOH ILIKOJIE.
5. JlenyKTHBHBIE pacCyX/I€HHs B HAUaJIbHOM ILIKOJIE.
6. OTHOILIEHHE CTPOTOTO U HECTPOTOTO MOPSIIKA.
7. B3auMHO OJHO3HAYHOE OTOOPa)KCHHWE MHOXKECTBA Ha MHOXECTBA.
CuMMeTpHUYHbIE JJIEMEHTBI.
8. OcHOBHbIE BUABI anre0pandeckux CTPYKTYp: IPyIIa, KONbIO, HOJE;
UX TIPUMEPBI.
b. Yyactue B npeameTHOM onuMnuaze no MaTeMaTHKe.

Paznen 2 Hesnsie Co3maHue WHTEPaKTHBHBIX TIpe3eHTalMii Mo TemaM pasznena ¢ | VHTepakTHBHBI
HEOTPHIATENbHBIE | HCMOIb30BaHWeM mporpamMmbl MSPowerPoint (konndecTBo cinaiimos He | ¢ Ipe3eHTaun
YUCIa. MeHee 15, He 6onee 25).
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ANTOPUTMBL [IpumepHbIe TEMBI:
CucteMst 1. JleMoHCTpaIysl KCMIOB30BAaHUS PA3IMYHBIX BHIOB aJTOPUTMOB MpPHU
CUHCIICHUSL. peleHuH 3a1a4.
2. AnTopuTMBI B Ha9aJIbHOU IIKOJIE.
3. Pa3BuTHe OCHOB aJIrOPUTMHUYECKOW TPAMOTHOCTH MIIQJLIMX
IIKOJIbHUKOB.
4. AxcMOMaTHYeCKOEe ITOCTPOCHUE MaTEMAaTHIECKOW TEOPUH.
5. BenunuuHHBII NOAXOA K TMOHATHIO HATYypaJlbHOIO — 4HMCIa
(HaTypaJIbHOE YHCIIO KaK Pe3yJIbTaT U3MEPEHHs BEJIMYUHBI).

Paznmen 2 HenmnmocTsb. CoznmaHrie WHTEpPAKTHBHBIX MPE3CHTAllMii 1O TeMaM pa3zena c | VHTepakTHBHBI
Hensie UCIIONB30BaHKeM mporpammel MSPowerPoint (koim4ecTBo CaaiiioB He | ¢ pe3eHTaun
panMoHaIbHbIE MeHee 15, He Oonee 25).

YHUCIa. IIpumepHbIe TEMBI:
Jecsaruunble 1. I[Tpr3HaKyU JEIUMOCTH YHCEN B HAYaJIbHOM Kypce MaTeMaTHKH.
Ipoowu. 2. Pemrero DpatocdeHna.
JHetictBurenbHpie | 3. OcHOBHas TeopeMa apu(pMETUKH HAaTypaJIbHbBIX YUCEll.
qucna 4. TIpocThie U cOCTaBHBIC YHCTIA.
5. Kpatnsle u nenurenu.
6. DBOMIONMA PA3BUTHUS MTOHATHUS YUCTIA.
7.I'eomerpudeckas HHTEPIPETALUs Pa3THYHBIX YHCIOBBIX MHOXKECTB.
8.ConsMepuMble 1 HECOM3MEPUMBIE OTPE3KH.
9.0nepanuu Ha MHOXKECTBE JICHCTBUTEIIBHBIX YHCEIL.
10.Mcropust 3apoxieHust OOBIKHOBEHHBIX JpO0eii.
11.3amaun Ha OIPOLEHTHI B HAYaJIbHOM LIKOJIE.
12.CrapunHbIe 3212490 Ha TIPOIEHTHI B HAYAIBHOH IIKOJIE.
13.Ox0oHOMHYECKHE 33/1a4H B HAYAJILHOH IIKOJIE.
14.McTopus 3apOKJICHHUS ICHCTBUTEIBHBIX YHCEIL.

Paznen 2 OyHKIMY. Co3gaHue WHTEPaKTHBHBIX TIPE3EHTAlMii IO TeMaM paszznena ¢ | VHTepaKTUBHBI
YpaBHeHHUS. HCIIOb30BaHneM TporpamMmbr MSPowerPoint (konmdecTBo ciaiiios He | ¢ [IPE3CHTALNH
HepaseHctsa. MeHee 15, He Goitee 25).

Benuauner. IIpumepHbIEe TEMBI:
3J1eMeHTHI 1. 3apoxnenue reomeTpun. Mcropuueckuii acekr
TeOMETPHH 2. Hcropuueckue CBeJEHUS O BOZHUKHOBEHHU W PAa3BUTHU MOHATHUS

«YHKIUSD).

3. Msyuenme (yHKIHMOHAIBHOH 3aBHCHMOCTH B HAadalbHOM Kypce
MaTeMaTHKH.

3aBUCUMOCTb MEX/Y BEIMUNHAMH.

Macca tena.

Bennuuna yria.

Mertpounorus.

HmenoBanHoe uncio. [Ipeobpa3oBanue MMEHOBAaHHBIX YUCEL.
JlelicTBUsI HaJl IMEHOBAaHHBIMU YHCIaMH B Ha4aJIbHBIX KJIaccax.
10. MeTox koopauHat Ha npsiMoii. PaccTosiHMe Mexay IByMs TOUKaMU
Ha MpsAMON.

11.I'paduueckoe pemieHHe CUCTEM U COBOKYIHOCTH YpaBHEHUH ¢
IByMs iepeMeHHbIMU. [Ipumepsl.

12. I'paduueckoe pelieHHe CHUCTEM U COBOKYIHOCTH HEPABEHCTB.
IIpumepsr.

13. VI3 ucTopun BOSHUKHOBEHUSI aJITeOphI.

14. W13 ucTopuy BOSHUKHOBEHHS T€OMETPHU.

15. TIpocTeiimue 3a1aun Ha HOCTPOEHUE.

CoNo A~

5.3.06pa3oBaTteibHbIE TEXHOJIOTHHU

ITpu opranu3anyy U3y4eHUs: JUCIUIIIMHBI OyAYT UCIIOIb30BaHbI CIEAYIOINE 00pa30BaTeNbHbIE TEXHOIOTHU:

MH(POPMAIOHHO-KOMMYHHUKAI[OHHbBIE TEXHOJIOTHH, TEXHOJIOTHS OPTaHU3AIIH CAMOCTOSTEIIBHON PabOTHI, TEXHOJIOTHS
pedaekcuBHOro 00yUeHHUS, TEXHOIOTHS MOYILHOTO 00y4IeHHsI, TEXHOJIOTHS UTPOBOTO 00YUEeHUS, TEXHOJIOTUH I'PYNIIOBOM

JUCKYCCHUU, UHTCPAKTUBHBIC TCXHOJIOTUH, TEXHOJIOTUA HpO6J’IeMHOFO 06y‘IeHI/I$[, TEXHOJIOTHA OpraHUu3aluu

y‘{e6HO'I/ICCHCHOBaTCJTBCKOﬁ JACATCIIBHOCTH, TCXHOJIOTHSA IPOCKTHOI'O 06yr{em/m, TCXHOJIOI'MS Pa3sBUTHA KPUTUYCCKOI'O MBIIIJICHUA.

5.4. Texyuuii KOHTPOJIb, MPOMEKYTOUYHbII KOHTPOJIb M IPOMEKYTOYHAS ATTeCTalusl

BannpHO-peiiTrHrOBast KapTa AUCLUILIMHBEL 0OpMIIeHA KaK NPHIIOKEHHE K paboueil mporpaMMe IUCIUIUIHHBL.

(DOHJI OLCHOYHBIX CPCACTB IJId MIPOBECACHUSL l'lpOMC)KyTO‘{HOﬁ aTTecTaluu 06y‘{aIOH_II/IXCH 10 JUCHHUIITIMHE O(l)OpMJ'[CH OTACIBbHBIM
JIOKYMCHTOM.

Crpannnal2uz40



6. YHAEBHO-METO/MYECKOE I THOOPMAIIMOHHOE OBECIIEYEHHE

Jara oOpaieHus K 3JIeKTPOHHBIM Y4E€OHBIM H3/IaHUSM, 3JIEKTPOHHBIM 00pa30BaTeIbHBIM pecypcaM, COBPEMEHHBIM 0a3aM JTaHHbBIX
1 MHGOPMALMOHHBIM CITPAaBOYHBIM CHCTEMAaM COBIAJACT C JATOH YTBEPXKICHHUs paboyueil mporpaMMsl

6.1. Pexomennyemasiiutepatypa

6.1.1. OcHoBHaslIMTEpaTypa

ABTOPBI, COCTABUTEIH 3ariaBue, CChUIKA Ha AIICKTPOHHYO OHOIHOTEUHYIO W3parenscTBO, TOA
CHCTEMY
JI1.1|Caburos, K.b. K Teopun ypaBHeHHI cMelianHOTO THma: MoHorpadus /  [Mocksa: @usmarnur, 2014.
K.b. Cabutos.

[OnexTponHslii pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=2756
09

JI1.2|Tleruanckuit, C.b. OcHOBBI HaUaJBHOTO Kypca MaTeMaTuku B mpumepax 1 [Munck: PUIIO, 2018.
3anauax: [12+] / C.b. [lenuanckuii. Pexxum nocryna: no
MOATHICKE. —

URL: http://biblioclub.ru/index.php?page=book&id=4974
98

JI1.3|Enenxux, N.A. Maremaruka: yuyeObHoe mocobue / W.A. Enenxux,|Enen: Enenxnii
T.M. CadpoHosa, H.B. Yepnoycoga; EneuxwiifrocynapcTBeHHBI  YHUBEPCHTET
rocynapcTBeHHblii  yauBepcuter uM. W.A. bBynwuna,[um.U. A. bBynuna, 2016

Kadenpa MmaTeMaTHKK 1 METOJUKH €€ MPEToIaBaHus
Pexnm JIOCTYyTIA: o ITOJIITHCKE. -
URL: https://biblioclub.ru/index.php?page=book&id=498
149

6.1.2. JlonosiHuTeIbHASIIUTEPATYpa

ABTOpBI, COCTaBUTEIH 3arnaBue, CChUIKA Ha AJICKTPOHHYIO OHOIHOTETHYIO WznarenscTBO, r01
cUCTEMY

J12.1|Ko63aps, A.1. [puknanHas MaTeMaTH4YeCKast CTATUCTHKA / Mocksa: ®uzmatiur, 2012
A.N. Kob3app. - 2-e u3., ucnp. [DNeKTpoHHEBIH pecypc].

URL.: http://biblioclub.ru/index.php?page=book&id=8261

7

JI2.2|Enpuanunosa, I'.I". OnemeHnTapHas maremaruka / [.I'. EnpuanuHoBa, Eneu: Enenxuit
P.A. MenbHrkoB; MUHHCTEPCTBO 00pa30BaHMs U HAYKH  [FOCY/IapCTBEHHBIH YHUBEPCUTET
Poccuiickoii ®enepannn, Enenkuil rocy1apcTBEHHBIN um. M. A. Bynuna, 2016

yauBepcuteT uM. M. A. Bynuna.

Pexum noctyna: no noamnucke. —

URL: http://biblioclub.ru/index.php?page=book&id=4981
54

JI2.3|®omunsx, E. U. Marematuka : pakTUKyM : yueOHoe nocobue / E. 1. Mumnck : PUTIO, 2017. — 440 c.
®domunbix. — Munck : PUITO, 2017. — 440 ¢. — Pexxum
nmocryna: mo noxmnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=487914
— bubmwuorp.: c. 320. — ISBN 978-985-503-702-7

6.2 IlepeyeHbIporpaMMHOrooHecneyeHust

- Acrobat Reader DC

- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite

- GIMP

- Microsoft Office 365 Pro Plus - subscription license (12 month) (ITaketnporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher, Teams, OneDrive, Yammer, Stream, SharePoint Online)

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 IlepeyenbNHGpOPMALMOHHBIXCTPABOYHBIXCHCTEM, TPOdecCHOHATBHBIX 623 JAHHBIX

- ObC «YHuBepcuTeTCKasionOINOTEKAOHIANH))

- bassrmansbix Springer eBooks

7. MATEPHAJIbHO-TEXHUYECKOE OFECIIEYHEHME JUCHHUIIJIMHBI (MO Y JIS)

7.1|HanmeHOBaHME ClIENNAILHOTO IOMELIEHHS: yueOHast ayIUTOPHUS UL IPOBEACHUS JIEKLIIHOHHOTO THIIA, IPAKTHYECKUX
3aHATHH, KypCOBOTO NPOEKTUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX Pa0OT), TPYNIIOBBIX KOHCYJIBTAUN, HHANBUAYAIBHBIX
KOHCYJBTALlUH, TEKYIIEro KOHTPOJIS, IPOMEKYTOUHOH aTTecTaluy, YuedHas ayantopus. OcHaleHHOCTh: MenoBast
nocka-1mr., Kommekr yuebHoii mebenu, HOyTOyK, MPOeKIIMOHHOE 000pyJ0BaHKEe (MYJIbTUMEIUHHBIA TIPOEKTOP 1
JKpaH).

7.2|HanmeHOBaHNE CIIeNIaNbHOTO IIOMENIEHNS: TOMEIIEHHE JUIS CAMOCTOSTENIbHOM paboThl, UNTANBHEIH 34l
OcHameHHOCTb: [TK-41mT. ¢ BO3MOXKHOCTBIO OAKITIOUEHHS K ceTH «VHTepHeT» 1 o0eclieueHneM A0cTyma B
3JIEKTPOHHYIO MH(popMannoHHo-00pazoBarenbhHyo cpeny CI'CITY, [TucbmeHHbI# cTon-4 mrT., [TapTra-2 mir.

8. METOAUYECKHE YKA3AHHUSA 110 OCBOEHHUIO JUCHUTIJIMHBI (MO1YJIS)

Pa60Ta HaJd TCOPETHUICCKUM MaTCPpHUaJIOM IPOUCXOJIUT KPATKO, CXEMATUYHO, ITIOCJICAOBATCIIBHO (I)I/IKCI/IpOBaTb OCHOBHBIC
IIOJIOXKEHUS, BBIBOJIBI, (DOPMYIMPOBKH, 0000IIEHNUS; ITOMeYaTh BaXKHbIE MBICIIH, BBIJICNIATH KIIIOYEBbIE CII0Ba, TepMUHBL. [IpoBepka
TEPMUHOB, TIOHITHH C TOMOIIBIO SHIMKIIONIEANH, CJIOBapeH, CIPABOYHHKOB C BBIITMCHIBAHUEM TOJKOBaHMI B TeTpaib. O003HAUUTH
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http://biblioclub.ru/index.php?page=book&id=497498
http://biblioclub.ru/index.php?page=book&id=497498
https://biblioclub.ru/index.php?page=book&id=498149
https://biblioclub.ru/index.php?page=book&id=498149
http://biblioclub.ru/index.php?page=book&id=82617
http://biblioclub.ru/index.php?page=book&id=82617
http://biblioclub.ru/index.php?page=book&id=498154
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https://biblioclub.ru/index.php?page=book&id=487914
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BOIPOCHI, TEPMHHBI, MaTePUAJ, KOTOPBIH BEI3BIBACT TPYAHOCTHU, IOMETUTE U ITOIBITATHCS HAITH OTBET B PEKOMEHTyeMOit
nurteparype. Eciin camocTosTenbHO He yaaeTcs pa3o0paThCsi B MaTepHae, Heo0XoIuMo copMyIUpoBaTh BOIIPOC U 331aTh
HPETOaBaTeIIo.
ITpopaboTka pabouei mporpaMMBbl TUCIUIUIMHEL, YA 0c000e BHIMAHKE LEJISIM U 3a[ja4aM, CTPYKTYPe U COAEPKAHHIO
JIUCIUILIMHEL. KOHCIIeKTHPOBaHNE HCTOYHHUKOB, OATOTOBKA OTBETOB K KOHTPOJIBHBIM BOIIPOCAM, IPOCMOTP PEKOMEHIYeMO i
JIUTEPATyphl, paboTa ¢ HHPOPMAITHOHHBIMU UCTOYHUKAMH B Pa3HBIX GopMaTax.
Taxoke B Ipornecce U3y4eHUsI AUCIUILUIHHBI METOJUYECKHAEC PEKOMEHIAMH MOTYT OBITh H3JJaHBI OTACIBHEIM JJOKYMEHTOM
OCHOBHOM COCTaBHOMW YacCThIO yUeOHOTO MpoIliecca B PENoAaBaHUK JUCIUILTHHBI « MaTeMaTHKay 00ydJaroIuMcst THEBHOM (HOpMBI
00y4eHH ABIIOTCS JICKIMH U IIPAKTHYeCcKUe 3aHATHs. OUeBUIHO, YTO 00YUAIONINECS, aKTHBHO YYACTBYIOIINE B STHX 3aHATHAX,
CHOCOOHBI YCTICIITHEE OCBOMTH MPEMET.
Bce nexnun o0ygaronumcss HeOOX0MMO KOHCIIEKTHPOBATh. B KOHCIIEKT PeKOMEH/IYeTCsl BBITUCHIBATE ONPE/ICICHHUS,
(OpMyITHPOBKHU M JI0Ka3aTeIbCTBA TeopeM, (OopMyIIs! U T.11. Ha OJIsIX KOHCIIEKTa CIIeAyeT IOMeYaTh BOIPOCHI, BEIICICHHBIC
o0y4Jaromumcest Ul KOHCYJIBTAINH C IperoiaBaTesieM. BBIBOBL, TOMydeHHbIE B BUAE GOpMYII, a TAKKE allTOPUTMBI PELIEHHS TEX
WITH MHBIX KJIACCOB 33/1a4 PEKOMCHIYETCSl B KOHCIIEKTE IOYCPKUBATh HIIH OOBOAUTE PAMKOIL, 4TOOBI IPU MEPEUNTHIBAHUH
KOHCIIEKTa OHH BBIJIEISUTUCE | JIy4Ille 3allOMHHAIUCE. [10JI€3H0 COCTaBUTh KPATKUI CHPaBOYHHK, COAEPIKAIINI ONIpeaeIeH s
BaKHEHIINX MOHATHH M HanOoJIee YacTo yrnoTpedisieMble (popMyITbl AUCIUILIAHEL K ka0 JIeKIuu cieayeT pa3oopars MaTepHal
IpeABIIYIIEH JTeKuu. Psix BOMpOCcOB MaTeMaTHKK BEIHECEH Ha CAaMOCTOSITENIbHOE N3ydeHre. Takoe 3agaHue TpedyeT OlepaTuBHOTO
BBITNIOJTHEHNUS. B KOHCIIEKTe JIeKIHil HE0OXOINMO OCTaBHTh MECTO JUIS OCBEIICHHUS YIOMSHYTBHIX BOIIPOCOB.
Ha npakTH4eckux 3aHATHAX MOAPOOHO paccMaTpUBAIOTCSI OCHOBHEIE
BOIPOCH! TMCLHUILUINHBI, Pa30HPAIOTCsl OCHOBHBIC THIIBI 3a7ad. K KaKIOMy IPaKTHYECKOMY 3aHATHIO CIIEyeT 3apaHee
CaMOCTOSITETIHHO BBHITIOJIHUTE JOMAITHEe 33aHie M BBIyIHUTh JEKIMOHHBIA MaTepHal K cieytomei Teme. CucreMaTindeckoe
BBINOJIHCHHE TOMAIITHUX 3a/IaHUil 00513aTEIBHO U SIBICTCABAXHBIM (HJaKTOPOM, CIIOCOOCTBYIOIIMM YCIICITHOMY YCBOCHHIO
JCITUTHHBL.

B nporiecce u3ydeHHs TUCHUILIMHBI 00yYaromuecs, Kak MPaBUiIo, CTAIKHBAIOTCS C PSAIOM TpyAHOCTeH. B wactHOCTH, B
TEOPUH MHOXKECTB, a0CTpakTHOW anreOpe mpeobiafarT aOCTPaKTHO-JIOTHUSCKHE PACCYKICHHS B CPAaBHEHHUHM C aHAJMTHYCCKUM
anmapaTtoM (hopMynaMu 1 anredpandecKMMH BBIBOJAMH), KOTOPBIH Ipeodiiaial B IPyruX MaTEMAaTHYECKUX TUCIUILTHHAX.
Eme omgHa TpyIHOCTH CBSI3aHA C HEOOXOJUMOCTBIO «IIepeBOa» aOCTPAKTHBIX TEOPETHKO-MHOKECTBEHHBIX OHATHH H MOJI0KEHHH
Ha KOHKPETHBIH S3BIK MCCIENYyEeMOH peallbHON CHTyallMH. B CBOIO odepenb, NPH PEIICHHH KOMOMHATOPHBIX 33lad Ba)KHO
«IIePEeBECTH» COJlepIKaTeTIbHOE TOJKOBAaHHE 33/1a4d Ha aOCTPAKTHBIN SI3BIK TEOPETHKO-MHO)KECTBEHHOH KOMOWHATOPHOH MOJEIH.

YT0OBI CHIPaBUTBCSA C ITUMH TPYJHOCTSIMH, HY)KHO PELINTH JOCTATOYHO MHOTO 3a/iad, 4TO JAcT BO3MOXKHOCThH IIIyO)ke
TIOHSTH OCHOBHBIE TTOJIOKEHHS Pa3eIoB U3yIaeMOH TUCIUIUINHEI, HAYIUTHCSl NPUMEHSTh UX NPH aHAIN3e KOHKPETHON CHTYaIlHH.
B 5TOif CBS3M THIOBBIC 3a/au, PACCMOTPEHHBIC B PEKOMCHAYEMBIX YYEOHBIX IIOCOOMSX, CleqyeT pa3o0paTh BHHMATEIBHO,
oOparasick Ipr HEOOXOAUMOCTH K COOTBETCTBYIOIINM YKa3aHUSM, ITIOAPOOHBIM PELICHHSM HIH OTBETaM. [Ipu 3TOM HempeMeHHbBIM
YCIIOBHEM SIBJISETCA TNIyOOKOE YCBOGHHUE COOTBETCTBYIOIEr0 MaTepuaia 0 KOHCIIEKTY JIEKLIUH Wi yueOHUKY.
Ipu pemennn 3a1ad B MepBYIO Odepelb ClienyeT oOpalarh BHUMaHUe Ha JIOTHYECKUI aHaJ M3 COAEp)KaHWs 3aiaud, 0ObSICHEHHE
BBIITOJIHACMBIX onepaunﬁ. B KOM6I/IHaTOpHI)IX 3a/ladax IOJIC3HO NPpOoAYyMaTb HMHBIC BO3MOXKHBIC IOAXOJAblI K UX PCIICHUIO HIN
pelieHre NpH HEKOTOPHIX BHIOM3MEHEHUSX YCIOBWH 3ama4yd. PemeHuwe 3agad ONpeNeNieHHOrO THIA CIIEAyeT MpOJIOoJIKATh JIO
pUOOPETEHNUS TBEPABIX HaBBIKOB.
Ilpu pemenun 3amad (HE TOMBKO MaTEMAaTHYECKHX), KOTOpPBIE KaXyTCs Hambojee CIOXHBIMH, CIEAyeT HPHICPKUBATHCS HIKE
IIPUBEACHHBIX PEKOMEHJALINMN, TaHHBIX akageMUKkoM A.b. Murnaniom.
1) BaxxHo i m1ox0TBOPHOTO paboyero IHS MOpaboTaTh XOTs Obl HEJOJITO HakaHyHEe BedepoM. Bbl kak Obl nagurte 3agaHue
MIOZICO3HAHMIO M YTPOM CIIEAYIOIIETO AHS BCTAHETE C SICHOW MPOTrpaMMoil JeHCTBHIA.
2) YroObl COBUHYTHCS C MEPTBOH TOUKH IIPU PEIICHUM TPYIHOW 3aJaud, HEOOXOIUMO CO3HATENBHBIMU YCWIIUSIMU, MHOTOKPATHO
TIOBTOPSISL PACCYXKJICHHUS, TOBECTH ceOsl IO COCTOSHMS, KOTAa apryMEHTHI «3a» U «IPOTUB» H3BECTHBI HAM3YCTh, & BCE BBIKIAIKH
npojenbIBaloTcs 0e3 Oymary, B yme. Takas HOATOTOBKAa HAacTOJbKO oOjerdaeT paboTy MOACO3HAHMS, YTO OYEHb CKOPO pEIlCHUE
TPUJIET, caMo cOOOH.
3) MOXHO UCKYCCTBEHHO PETYJHPOBATh COOTHOILIECHHE MEXIy pabOTOi CO3HAHMS U IOJCO3HAHHS, MEXKIY aHAIN30M («aa» MU
«HET») W MHTYHLIUEH (M «Ja» U «HeT» OTHOBPEMEeHHO). UTOOBI YBEIHUIHTH YASNBHBIA BeC KOHTPOJIS, MOXKHO paboTaTth BMECTe C
KPUTUYCCKHU HACTPOCHHBIM COaBTOPOM, ‘1TO6I)I MOACTETHYTh HHTYUIUIO — C COaABTOPOM, CKJIOHHBIM (l)aHTa3l/IpOBaTI).
4) EcTb TOJBKO OJWH MYTh — YHOPHBIMH, HEOTCTYITHBIMH YCHIIMSIMH, PEIIEHHEM BCIIOMOTaTENbHBIX 3a1ad, MOIXOAaMH C Pa3HbBIX
CTOPOH, OTMCTas BCEC IMPEIATCTBUA, OT6paCBIBaH TMOCTOPOHHUE MBICJIU, OOBCCTU Ce6ﬂ J0 BIOXHOBCHHA, KOrga CO3HAaHHUC H
MOJICO3HAHKE CMELIHBAIOTCSI, KOTa CO3HATENHHOE MBIIUICHUE MPOIODKAETCS BO CHE, a MOJCO3HATEIBHOE — HAsBY.
ITocne wn3ydeHUs ONpeneNeHHON TeMbl M pEIICHHS JOCTaTOYHOIO KOJNMYECTBA COOTBETCTBYIOIIMX 3a4ad OOydaroImeMycs
PEKOMEHIyeTCsl BOCTIPOM3BECTH 110 TaMSTH ONpeNeNIeHNs, BEIBOABI hopmyi, GOPMYITHPOBKU U TOKA3aTENbCTBAa TEOPEM, POBEPSS
ce0s1 KaXObli pa3 Mo y4yeOHMKY HJIM KOHCHEKTY JeKuui. KOoHTpoibHBIE BONPOCH, NPHBOIUMBIE B KOHCIEKTE JIEKIUH IO
IUCHUIUIAHE, UMEIOT IIeJb MOMOYh OOy4aromeMycsi B TaKOM ITOBTOPECHHH, 3aKPEIUICHUH WM MPOBEPKE MPOYHOCTH YCBOCHHUS
N3y4eHHOTO MaTepHaa.

YacTo HeOCTaTOYHOCTh YCBOSHHS TOTO WITH HHOTO BOIIPOCa BBIICHAETCS TOJIBKO MPU M3YYSHUH JAbHEHIEero MaTepuara.
B sTOM ciyyae Haz0 MOBTOPUTH IUIOXO M3Y4YEHHBIH pasfer, BHUMATeNIbHO pa3o0paB MaTepHuan yuyeOHHMKa, a Takke MpopadboTaTh
3aJ1a9u
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Hampasnenue noaroroBku: 44.03.05 INenaroruueckoe oopazoBanue (¢ AByMs MpOGIISIME IIOATOTOBKH)

Hanpagnennocts (npoduis) «/lonikonsHoe o6pazoBanue» u «HavansHoe oOpasoBaHue)»
Pa6ouyas nporpamMma JUCHHUILIHHEL «MaTeMaTHKa»

IIpunoxxenue
BanpHO-peiiTuHrOBast KapTa AUCHUIUIMHB «MaTeMaTHKa»
Kypc 2 Cemectp 3
Bun xortpons MuHuMansHoOe KOJHIECTBO MakcumanbHOE
OastoB KOJINYECTBO OaJIOB

HaunmenoBanue pazaena 1. «O0uiue noHATHSI TEOPETHYECKHX OCHOB MaTeMATHKHU (371eMeHTHI TEOPHH MHOKECTB, OHITHS, UX MECTO B
MOCTPOEHHH MaTeMATHYECKOil TeOPHH, KOMOHHATOPUKA, COOTBETCTBHS, OTHOIICHHSI, 0TOOPAKEHHS)»
Tekymumii KOHTPOJIB 110 pasfeiy: 26 45
1 AynutopHas paborta 14 24
2 CamocrosTenbsHas padoTa (CHenuanbHble 00s3aTesIbHbIe (POPMBI) 10 18
3 CamocrostenbHas pabora (crenuanbHbie OPMBI Ha BEIOOP 00yJaroIerocs) 2 3
KouTponbsHOE MEpOTIpHSITHE 10 pa3aeity 2 5
IIpoMexyTOUHBINH KOHTPOJIb 28 50
HaumenoBanue pasnena 1. «Ilesble HeOTPHIATENILHBIE YHCJIA. ATTOPHTMEL. CHCTEMBI CUHCIEHUST»
Texymiumii KOHTPOJIb 10 pa3Aeiy: 26 44
1 AynutopHas paboTa 14 24
2 CamocrosrenbHas pabora (crenuanbHble 00s3aTebHbIe POpMBbI) 10 17
3 CamocrostenbHas pabora (crnennanbHble GOpPMBI Ha BBIOOP 00ydaromerocs) 2 3
KonTtponbHOe MeponpHATHE 10 pa3leny 2 6
TIpomexyTOUYHBIiT KOHTPOJIb 28 50
ITpomexxyTouHas aTTecTanus 56 100

Uroro: 56 100

Buabl KOHTpOIISt IMepeuyeHs mwim npuUMepH 3aJaHUH, KPUTEPHUH OIIEHKH U KOJIMYECTBO OAIIOB TeMsl U1 U3y4eHHsI © 00pa3oBaTeNbHbIC

pe3yabTaThl

Texyumii KOHTPOJIb MO pa3aedy 1. «O0ue MOHATHS TEOPETHYECKHX OCHOB MATEeMATUKH (3J1eMeHTbl TEOPHH MHOKeCTB, TOHATHS, HX MeCTO B OCTPOEHHH MaTeMATHYeCKOii Teopum,

KOMﬁHHaTOpl/lKa, COOTBETCTBUSA, OTHOIICHHUS, 0T06pa)l(el-ll)lﬂ)»

1 | AynutopHas padorta Pabota Ha ceMHHApCKUX 3aHATHIX.
Kpurepuu oueHuBanust:

(hopMyHMpOBKa OIpeeNieHni); TPaBUIbHOE PELICHNE TPAKTUYECKUX 3aa4 Y JTOCKH.

2 Gamna — aKkTHBHOE YdYacTHE B OOCYXKIEHHH TEOPETHYECKHUX BOIPOCOB (ONMPOC; HeTKas

1 Gamn - yyacTue B 0OCYXACHMH TEOPETHUECKUX BOIPOCOB (Ompoc; deTKas (GOpMyIHPOBKa

KonrponbHas padota Ne 1.

Tema: DeMEeHTHI TEOPUU MHOXKECTB.

Pe3ynbraTel 00yueHus:

VK-1.1. AHanuzupyer 3a1aqy, BbIIEJsAs STAlbl ee
pelenust, IeHCTBHS O PELICHHIO 3a1aul
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Hanpagnennocts (npoduis) «/lonikonsHoe o6pazoBanue» u «HavansHoe oOpasoBaHue)»
Pa6ouas nporpaMma JUCHUIIMHEL «MaTeMaTuKa»

oTpeiesIeHHH).

0,5 Gayut a— yyactue B orpoce.

BrInonHeHne KOHTPOJIBHBIX PadoT.

TIpuMepHBbIe 3a1aHUsI VTS BBITOJHEHUS! KOHTPOJIbHOM paboThl Ne 1.

1. M3o0pa3uTe Ha YKCIOBOW MPSAMON M 3afaliTe yKa3aHHEM XapaKTEePUCTUYECKOTO CBOWCTBA
MHOXECTBO:

a)  A\BNC 6
A:{x|xeR,—1£x<3},
C={x|xeR,O<x<5}.

3. A — MHOXKeCTBO Tpamenui, B — MHOXECTBO 4YeThIPEXYrOJIbHUKOB, HMEIOIIUX
npsmoit yroia, C — MHOXKeCTBO KBaapaToB. [locTpoiite kpyru Difnepa i JaHHBIX MHOXECTB

A VUB'NC; B) (4UB) \C,

B:{x|xeR,x22},

[S{e2)17%1

U OTMETBTE IITPUXOBKOW 00JIaCTH, N300paXKaroOIUe MHOXKECTBA: a) A \ BUC,; 0) (A\ B)
MC.

HpI/IMepHLIQ 3aJlaHus U1 BBIIIOJIHCHUSA KOHTpO.]'ILHOﬁ pa6OTLI No 2,

5 4
1. BerancauTs: a)Af + A63 + Ag; 5)A6AG%AG .

n .

_ 4
2. Pemmure ypaBHeHHe: a) 5C;n 1= 8C,, 1

3 4
0) Cn = Ecnﬂ'
3.CKOJIBKMMH CII0OCO0aMHU MOKHO PACCTaBUTh Ha IIAXMATHOM JJOCKe 3 Oeble memku?
4. CKOJIBKMMH CIIOCOOaMH MOYKHO COCTaBHTB JI030p M3 TPeX COJIAT U oaHOoro oduuepa. Ecin
umeercs 80 connar u 3 opunepa?
5. Ha mraxmatHOM TypHHpe, NPOBOAMBINEMCS B OAMH Kpyr (JII00ble JBa y4acTHHKA
BCTPEUAIOTCSI MEXAy co00H omuH pa3), Obuia cbirpaHa 91 maptus. CKONBKO 4YeTOBEK
Yy4acTBOBAJIO B TypHHUpE?
Kpurepuu oneHuBanus (IpaBUILHOCTS):
4-5 GamioB: BEICOKAN YPOBEHb.
Bcee 3alaHUsl BBITIOJIHEHBI BEPHO 663 OIHI/I6OK; MPUBEACHBI OCHOBHBIC JOKA3aTCJIILCTBA; YETKO
c(hopMyITUPOBaHbI OCHOBHBIE BBIBOJIBL.
3 Ganna: cpeqHUN YpOBEHb.
Bce 3agaHust BBITOJIHEHBI BEPHO, HO TOMTYCKAETCS OJJHA - JIBE OUIHOKH; IPUBEICHBI OCHOBHEIC
JI0Ka3aTeJIbCTBA.
0 — 2 Gayuta: HU3KHE yPOBEHb.

3anaHusl  BBINOJHEHBI € omKMOKaMH; TpuBeleHa (QOpPMYIUpPOBKA JOKa3aTeldbCTB (0e3

3HaeT: cHocoObl, MPUEMBI, AITOPUTMBI PELICHUS
MaTeMaTHYECKUX 3a1ad.

Vwmeer: MPUMEHATH CITOCOOBI, MIPHEMBI,
QITOPUTMBI JIJISI PEIICHUS TIOCTABJICHHBIX 3a]1a4

KonrposbHas pabota Ne 2.

Tema: D1eMeHTb KOMOUHATOPUKH.

Pe3ynbraTel 00yueHHUS:

VK-1.1. Aranm3upyet 3agadqy, BBIAEISS ITAIbI ee
pelenust, 1eHCTBYS 110 PELISHUIO 3a1aui

3HaeT: cnocoObl, MPUEMBI, ATOPUTMBI PEIICHHS
MaTeMaTHYEeCKUX 3aau.

VYwmeer: MIPUMEHSATH CIoco0FI, TIPUEMEI,
QJITOPUTMBI JUISl pEILIEHUs] IOCTABICHHBIX 337134

Tema xoinokBuyMa

«CooTBeTCTBHS.

bunapHble OTHOLIEHUS.

OtobpaxkeHus1, anredpandecKie CTPYKTyphI»
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JIOKA3aTeNbCTBa); HeBEepHas (HOPMYIUPOBKA JJOKA3ATEIbCTB.

IIpumedanne:

MakcuMaabHOE KOJNMYECTBO 0aiOB 3a BBIOJHEHHE KOHTPOJIBHOM paboThl — 5 0ayuios;
MHUHHMaJbHOE — 3 Oasa.

Konmnoxeuym.

TIpuMepHBIEBONPOCHIIISIOOCY K ICHUS

[loHsATHECOOTBETCTBUSL.

CriocoObI3a/1aHUACOOTBETCTBHM.

O06pa3 31eMeHTa U MOJHBIN TPoo0Opa3 JIeMeHTa.

HekoTopble TUIIBI cOOTBETCTBUH. Onepaluu HaJl COOTBETCTBUSIMHU.
[loHsATHEOTHOLICHHS.

I'pacdoTHOIIEHHS.

OCHOBHBIE CBOWCTBA OTHOLIEHNH. OTHOIIEHNE YKBUBATIEHTHOCTH.

OtHourenue nopsaka. OTHOIIEHHE CTPOTOr0 M HECTPOTOro Mopsiaka. [Ipumeps.
Otobpakenusi. OCHOBHBICTIOHSTHS.

[onneriinpoobpas. OdparHOoeoTOOpaXKEHHE.

B3anMHO01HO3HAYHBIEOTOOPAKEHHSI.

PaBHOMOIITHBIEMHOKECTBA. [[pUMEpEI.

13. CuernsieMHoxecTBa. [Ipumepsr.

Kpurepun orieHuBanust (PaBUIILHOCTD BBITOJHEHUS TECTA):

5 0ayutoB: BBICOKHMI YpPOBEHb, BCE 3a[aHUSl BBIMOJHEHBI BEPHO 0€3 OIIMOOK; MPHBEICHBI
OCHOBHBIE JI0Ka3aTeNbCTBA; Y€TKO CHOPMYITHPOBAHBI OCHOBHBIC BBIBOIBI.

4 Oamma: cpemHMH ypOBeHb, BCE 3aJaHUS  BBIOJHEHBI, NPUBEICHBl OCHOBHBIC
JIOKA3aTeNIbCTBA; YETKO CPOPMYITHUPOBAHBI OCHOBHBIC BBIBOJIBL, JIOIYCKAIOTCS OLTHOKH.

0-3 Gayura: HU3KHUI ypOBEHB, BEIOJIHEHO MeHee 50% BceX 3alaHuil; JOMyCcKaloTCs OINOKH

CoNTO~WNE

e
N e o

Pesynbrarsl 00yueHus:
VK-1.2. HaxoauT, KpUTHYECKH aHATU3UPYET M

BbIOMpaeT MH(POpMALUIO, HEOOXOMUMYIO UL
pelreHns NoCTaBICHHON 3a1aun

3HaeT: MaTeMaTHIEeCKyI0 TEepMUHOJIOTHIO;
OCHOBHbIE JTallbl PEIICHUS MaTeMaTUYECKHX
3a/1a4.

VYMeeT: HaxXOAWTh, AaHAINU3UPOBATb, HAXOJWUTH
HYy)XHY0 HHQopManmioo (M3  yCIOBUH) s

peHICHUA MAaTEMAaTUYCCKUX 3a/1av

CamocrositenbHas pabora (00s3aTenbHbIE POPMBI)

Brinonnenue nomaniseit paboTs! (KOHCIIEKT)

Kputepun orieHUBaHUS:

3 Gamma — cofepiaHHE COOTBETCTBYET TEME; MaTepHan YeTKO CTPYKTYPHPOBAH; COIEPIKHT
OCHOBHBIE BBIBOJIBL.

2 Oamma — comepkaHHE COOTBETCTBYET TEMe; MaTepHal CTPYKTYPHPOBAH;
JIONIOJIHUTEINIbHBIH MaTepHal, JOMyCKaloTCsl HETOUHOCTH.

1 6amn — cofepkaHUe COOTBETCTBYET TeMe; MaTepHal JaCTHIHO CTPYKTYPUPOBAH; JOKJIAT He
COZEPIKUT JIOTIOJHUTENBHBIA MaTepual, A0MyCKalTCs OIIHOKH.

COACPIKUT

Tema  nnsi  BBIOJHEHUS  CAaMOCTOSTEIBHOM
paboThI:

[onsTus. Nx MECTO B MOCTPOECHUU
MaTeMaTH4YeCKOH Teopun

IInan

1. IToHsATHS, €70 MIPU3HAKH.

2. Coneprkanue u 00beM MOHSTHS.

3. OmpenensieMble U HEONIPEAEIIEMbIEe TOHSTHUSL.

4. CriocoObI onpe/ie/ieHHs TOHATHS.

5. CtpyKkTypa onpenesneHus 4epe3 poJ U BUJOBOE
otiauune. [Ipumeps! TakuX ONpeieeHui.
OneMeHTb KOMOMHATOPHKH

1. IIpaBuo cyMMsl.

2. IIpaBuno npousBeaeHus.

3. Pasmenienns 6e3 moBTopenwmii. IlepectaHoBKU.
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Beinonnenue noManHeit paboTs! (MUCbMEHHas popMa paboThl)

Kpurepun onennBanus:

2 Oawla — JOMalIHee 3aJaHHME BEHINOJIHEHO MOJHOCTBIO, HE COJNCPIKHUT CTPOTHX
MaTeMaTHYeCKUX OMINOOK.

1 Gamn — noMamiHee 3aJaHUC BEINOJHEHO IIOJHOCTBIO, COJACPXKHT 1-2 MaTeMaTHYecKue
omMOKY; HeTouHast (POPMYITHPOBKA OIPEICTICHNUS.

CoueraHnus.

4. TIpocreiimue cBOCTBA YHCIa COYCTAHUM.

5. CoeauHeHWss C TOBTOPSHWsIMH.  dwmcIio
IIOJJMHOXKECTB KOHEYHOTO MHO>KHCTBA.

6. CriocoOblI pelieHns: KOMOMHATOPHBIX 3a/1ay.

PesynpTatel 00yduenus:

VK-1.2. HaxoauT, KpUTHYECKH aHAIU3UPYeT U
BbIOMpaeT MHMOpMAIHMIO, HEOOXOMUMYIO IS
pellIeHus HOCTaBIEHHON 3a1auu

3HaerT: MaTeMaTHYECKYIO TEPMUHOJIOTHUIO;
OCHOBHbIE JTallbl PELIEHUs MaTeMaTUYeCKHUX
3a1au.

YMeeT: HaxoQuTh, AaHAIM3UPOBAaTh, HAXOIUTh
Hy)XHyI0 uHQopMammioo (M3  yCIOBUH) s
peleHust MaTeMaTHYEeCKUX 3a/1a4

CamocrositenbHas pabora (Ha BEIOOD
00y1aroIIerocs)

IIpesenTanuu mo Teme

2 Oamma - Ipe3eHTalMs COOTBETCTBYET BBHIOPAHHOW TEME; BBINOJIHEHA B COOTBETCTBHH C
OCHOBHBIMHU TPEOOBAHUSAMH K MPE3CHTALNAM; HE COACPIKUT HETOYHOCTEH U OLITHOOK.

1 Gayur - mpe3eHTalUsi COOTBETCTBYET BHIOpAaHHOH TeMe; BBINOJHEHA B COOTBETCTBHU C
OCHOBHBIMH TPEOOBAHUSAMH K MIPE3CHTAIUSAM; COACPIKUT HETOYHOCTH.

IIpumMepHBIE TEMBI 2JIEKTPOHHBIX NTPE3EHTAIIMI:

Tembl npe3eHTanuii Mo Teme «DJIEMEHTHl TEOPUU
MHOXECTB.

1. Omnementsl Teopun MHOXecTB. IloHATHe
MHOXKECTBA.  JJIEMEHT MHOXecTBa. IlycTtoe
MHOeCTBO. [IpuMepbl KOHEUHBIX U OECKOHEUHBIX
MHO>KECTB.

2. CmoocoObl 3amaHWss MHOXECTB. PaBHBIE
MHoOkecTBa. [lonMHOXKeCTBO.

3. YHuBepcanbHOE MHOXECTBO. Buabl MHOXECTB.
Kpyru Diinepa. Inarpamma Ditepa-Benna.

4. Onepanuu HajJ MHOXKECTBaMH, UX CBOHCTBA.

5. DneMeHTbl TEOpUM MHOXECTB B HadaJbHOU
HIKOJIE.

6. Teopembl B Ha4UaIbHOM MIKOJIE.

7. IlpaBuiibHBIC U HETIPABUIIbHBIE PACCYXKIACHHS.

8. JlenyKTUBHBIE pACCyXJIEHHS B HayaJIbHOU
HIKOJIE.

9. VHnyKTHBHBIE pAacCyXJEHHs B HadaJbHOM

Crpannal8us40




Hampasnenue noaroroBku: 44.03.05 INenaroruueckoe oopazoBanue (¢ AByMs MpOGIISIME IIOATOTOBKH)
Hanpagnennocts (npoduis) «/lonikonsHoe o6pazoBanue» u «HavansHoe oOpasoBaHue)»
Pa6ouas nporpaMma JUCHUIIMHEL «MaTeMaTuKa»

LIKOJIE.
10. MaremaTudyeckue TIOHATHA B HayaJbHOU
mxode (1 xmacc).

11. MaremaTudyeckue TIOHATHA B HayaJbHOU
mikoJe (2 knacc).

12. MaremaTnyeckue TOHATHS B Ha4aJbHOU
mikode (3 kmacc).

13. MaremaTnuyeckue TOHATHS B Ha4aJbHOU
ikoJe (4 xmacc).

Pesynbrarsl 00yueHus:

VK-1.2. HaxoauT, KpUTHYECKH aHATU3ZUPYET M
BeIOMpaeT uH(pOpMaIMIO, HEOOXOOUMYIO I
peIIeHus OCTaBICHHON 3a/1a91

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHUIO;
OCHOBHBIE JTalbl pEIIeHUS MaTeMaTHYeCKHX
3azad.

VYMeeT: HaxXOOWTh, aHAJNM3HPOBAaTh, HAXOIUTh
HY)XHyl0 uHopMamuio (M3 yCIOBUM) It
peIeHust MaTeMaTHYEeCKUX 3a/1a4

IIpumepHBIE TEMBI STEKTPOHHBIX MPE3CHTAINH 110
teme «KoMOuHaTOpHKa

1. IlpaBnia cyMMBI B IPOU3BEICHUSL.

2. Pa3Mernenue, IepecTaHOBKU C MMOBTOPEHUSAMU U
03 MOBTOPEHHUI.

3. Coueranuss 6e3 mnoBTopenuil.  Yucio
MTOJJMHOXKECTB KOHEYHOTO MHOYKECTBA.

4. Tpap wu rpadux coOTBEeTCTBHUSA. Buabl
COOTBETCTBHM.

5. OTHOUIEHWE Ha MHOXECTBE, HMX CBOWCTBA.
OtHomreHue 9KBUBAJICHTHOCTH. CBs13b
OTHOIICHUH HKBUBAJIEHTHOCTH C pa3OMEHUEM
MHO’KECTBA Ha KJIACCHI.

6. OTHOIIEHHE CTPOTOTO U HECTPOTOro HOPSIIKA.
7. B3aumMHO  OAHO3HAYHOE  OTOOpPAKEHHE
MHOXecTBa Ha MHOXecTBa. CHMMeETpUUYHBIE
SJIEMEHTHI.

8. OcHOBHbIE BBl aNredpanyecKux CTPYKTYp:
rpyIIa, KOJbILO, MOJIe; UX MPHUMEpHI.

9. KomOuHaropHble 33/1a4y B HA4aJIbHOW LIKOJIE U
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CIOCOOB! UX PELICHUS MIIAAMIMMU LIKOJIbHUKAMU
(1 xmacc).

10. KombuHaTOpHbIE 3a/laud B Ha4alIbHOH LIKOJIE
n  cHocoOBl WX  pemIeHHs — MIIaIINMH
LIKOJbHUKaMHU (2 Kiacc).

11. KombuHaTOpHbIE 3a/laudl B Ha4YaJIbHOH HIKOJIE
n  crmocoOBl WX  pemIeHHs — MIIaIIINMH
IKOJbHUKaMHU (3 Kitacc).

12. KomOnHaTOpHBIE 3a/1a4M B HaYaJbHOM IIKOJIC
1 cmocoObl  HMX  pelleHus — MIaJIIMMU
IIKOJIbHUKaMU (4 Kiacc).

Pe3ynbraTel 00yueHuUs:

VK-1.2. HaxoauT, KpUTHYECKH aHATU3UPYET M
BpIOMpaeT uH(pOpMaIMIO, HEOOXOOUMYIO I
pelreHns NoCTaBICHHON 3a1aun

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIE OTambl pENIeHHS MaTeMaTHYeCKUX
3azad.

VYMeeT: HaXOAWTh, AaHANM3HPOBATH, HAXOJHUTH
Hy)XHyl0 uHopMmamumio (M3 YCIOBHH) A
pelIeHnst MaTeMaTHIeCKHX 3a/1a4d

PesynbraTel 00yueHus:

VK-1.1. Ananusupyer 3aiady, BbIIEJsASA JTalbl €€
pelIeHys, JEUCTBUS 110 PEILEHUIO 3aJa4l

3HaeT: cnocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYECKUX 3a/ay.

VYwmeer: NPUMCHATDb CHOCO6LI, NPpUEMBI, aJITOPUTMBI
JUIA pEIICHUA TTOCTABJICHHBIX 3a1a4

KonTponbsHoe MeponpusiTue 1o paszueny

TectupoBanue: «OO0mMe NOHATHA TEOPEeTHYECKHX OCHOB MaTeMATHKH (3J1eMeHTbI
TEOPUH MHOKEeCTB, NOHSTHSI, UX MECTO B IOCTPOEHHH MAaTeMaTHYeCKOll TeopHH,
KOMOMHATOPHKA, COOTBETCTBHS, OTHOILLIEHHS, 0TOOPaKEHHUST)».
Kputepuu oueHrBanus (MpaBUIIBHOCTH BBITIOJHEHUSI TECTA):
5 GaoB: BRICOKHUI YPOBEHb.
4-3 Gayna: cpeHUI YPOBEHb.
2-1 Gayut: HU3KUHF YPOBEHB.

[IpumepHBbIe 3a1aHMs U1 TECTUPOBAHUS
1. Cdopmynupyiite (3anummre) 3aKkoHbl ge Moprana ans BeIcKasbiBaHuH. Jlokaxure
UX C MIOMOIIBIO TAOJIUIBI HCTHHHOCTH. (1 6amn)

PesynbraTel 00yueHus:

VK-1.1. Ananusupyer 3aiady, BbIIEJsAsA JTalbl €€
pelleHys, JEUCTBUS 110 PEIEHUIO 3aJa4l

3HaeT: cnocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYECKUX 3a/ady.

Ywmeer: MPUMEHSATH CII0CO0BI, MIPUEMBI,
QJICOPUTMBI JUISl PELLEHUS IOCTABIECHHBIX 3a7a4
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a)AAB=Av B,
6)Av B=ANB.

2. IepeuncnuTe OCHOBHBIC CBOMCTBA ONEpAIMHU TIePeCeUeHUs] MHOXKECTB. (JJokaKuTe 0JTHO U3
HUX.)
(1 6amm)
3. Jlana teopema: «/list Toro 4toOBl BE IpsAMBIE NEpeceKalich, HEOOXOIUMO, YTOObI OHU
Jexaad B OAHOH mwiockocTw». ChopMymupyidTe TeopeMbl, SBISIOMIAECS OOPaTHOM,
MPOTHBOTIOJIOKHOW M 00pPaTHO MPOTHUBOIOIOKHOM naHHOM. Kakas u3 Hux BepHa?

(1 6amm)
4. Yro Ha3pIBacTCsl pasMelicHHEM Oe3 MOBTOPEHHWH M3 N 3JIEMEHTOB MO M 3JIEMEHTOB?
3anumute Gopmyiy (GopMysbl) HAXOKACHUS YUCIIA TAKUX PA3MELICHUI.
(1 6amm)
5. UTo Ha3bIBaeTCsl COOTBETCTBHEM MEX]y 3JIEMEHTaMHU IBYX MHOkecTB? UTO Takoe «obOpa3
3JIEMEHTa» U «IOJHBIA poodpa3 3ineMenTa»? (1 6amr)
Kpurtepun orieHUBaHUs
5 6aJIOB: BHICOKHI YPOBEHb.
4-3 Gayna: cpeiHUi YpOBEHb.
2-1 Gayut: HU3KUH YPOBEHb.

IIpoMexyTOUYHBIH KOHTPOJIb (KOJIMYECTBO OA/LIOB)

MuHuMaIbHOEKOJINYECTBOOAIIOB - 28

MaxkcuMaabHOEKOIHYeCTBOOAIIOB - 50

TeKyI]_Il/Iﬁ KOHTPOJIb IO pa3aeny 1. «Heﬂble HeoTpUIaTeJIbHbIC YHCIA. AJIFOpl/ITMLI. CucTeMbl CUHCTIECHUS

1 | AynuropHas pabora

Pabota Ha ceMHHApCKUX 3aHATHSIX.

Kputepun orieHUBaHUS:

2 Gamna — aKkTHBHOE Y4YacTHE B OOCYXIEHHU TEOPETHYECKUX BOIPOCOB (ONPOC; HeTKas
(OpMyITHPOBKA OTPEIENICHNUH); IPaBIIIPHOE PEIIeHNE TPAKTHIECKOI 3314y Y JOCKH.

1 Gamn - yyactue B 00CYXJICHUH TEOPETHUECKUX BOIPOCOB (OMPOC; YeTKas (hOpMyIHPOBKa
OTIpeeTICHIH ).

0,5 6ayu1oB — y4acTHe B OIpoce.

BerInonHeHe KOHTPOJIBHBIX paboT

IpumMepHbIe 3amaHUs IS BHITOMHEHNS KOHTPOIBHOM padoTs! Ne 1.

TeopeTrnueckas 4acTb

1. Ilepeuncnute OCHOBHBIE MOAXOIBI K IIOCTPOCHUIO MHOXKECTBA IENBIX HEOTPHIATEIHBIX
yrcen. JaTh KpaTKylo XapaKTepUCTHKY TEOPETHKO-MHOKECTBEHHOTO MOAX0Aa. PackphITh
HOHATHS: CIOKCHHs, BEIYUTAHHS; YMHOXKEHHS M JEICHHS IIENBIX HEOTPUIATEIBHBIX YHCEIL.
JIOKaSaTB TCOPEMY. KaKOBBI OBl HU OBLITH JBa LCJIBIX HEOTPUUATCIIBHBIX YUCJIA a U b, BCEraa
CYIIECTBYET €IMHCTBEHHOE IIEJI0€ HEOTPHIATETEHOE YHCIIO C, KOTOPOE SBIISETCS HX CYMMOI.
IIpakTrueckast yactb

2. Ha TeopeTHKO-MHOXECTBCHHOM SI3BIKE JI0KA3aTh, 4TO

KonrponbHaspabora Ne 1.

OCHOBHBICTEMBI:

1. TloHsiTHE  [ENOro  HEOTPHIATEIHLHOTO
gucia.  TeopeTHMKO-MHOKECTBEHHBIH  TOIXOI.
OCHOBHBIE OTIEPAINH, TEOPEMBI, 3AKOHBI.

2. OTHOLIEHUS «paBHOY, «MEHBIIEY,
«0O0JIBIIIE Ha MHOKECTBE LEJIBIX
HeOTpI/lLlaTCJ]LH])IX YUCCIJI.

Pe3ynbraThel 00yueHuUs:

VK-1.1. Aranusupyet 3agadqy, BBIAEISS ITAIbI €€
peleHust, IeHCTBHS 10 PELICHHIO 3a1a4u

3HaeT: cnocoObl, MPUEMBI, AJITOPUTMBI PELICHUS
MaTeMaTHYEeCKUX 3aad.

VYMeeT: TUpUMEHATH  CHOCOOBI, TNPHEMBI U
QJITOPUTMBI [UISl PEIICHUsI IOCTABICHHBIX 3a/1a4.
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3<7;

4+5=9;

3-5=15 (nBa criocoba);

10:2=5 (aBa cniocoba: neneHue Mo CoAep:KaHmIo; AeJICHUE HA PABHBIC YaCTH).

3. 00BsicHUTE, TOYEMY CIEAYIOIIHE 3a1aull PEIIAIOTCs TP OMOIIY IeTeHH:

3.1. [IaTHaAUATH PEUCOK CBSI3AJIM B MYYKH MO 5 PeaUCOK B Kax1oM. CKOJIBKO MOJIYYHIIOCH
MTy4KOB?

3.2. MaTHaguate TeTpajel pazganu MOopoBHY 5 ydeHukaM. CKOJBKO TeTpaleil MoIydus
KKIBIN?

4. 000CHYHTE C TEOPETHKO-MHOXKECTBEHHON ITO3UIMH BBIOOP JEHCTBUS IIPH PELICHUH 3aJa4H.
B wmactepckoii 0buto 7 KoNiec Ui BeJOCUIeNOB. [Ipr peMOHTE MOCTaBHIM HAa KaXKIbId
Beslocuren 1o 2 xosneca. Ha CKOJNIBKO BENOCUIIEZIOB IOCTABHIM KOJECa U CKOJBKO KOJeC
OCTaJIOCh B MaCTePCKOM?

5. Jlokaxwure, 4TO AMCTPUOYTHBHOCTH YMHOXCHHUS OTHOCUTEIBHO CIIOXKEHHUS BBITEKACT U3

pasenctea A X (B ) C) = (A X B) U (A X C) , @ OTHOCUTENIBHO BBIYMTAHUS — U3 PABEHCTBA
A (BUC)=(AxB) -.(AxC).

HpI/IMepHLIC 3aJlaHus U1 BBIIIOJIHCHUA KOHTpOJ’II;HOﬁ paGOTI)I Ne 2,
1. Pa3noxuTe Ha MHOYKUTEIN BBIPAXKCHUA:

a) X" —x?*=12;6) x> +4x* +5x+2;
8) x°y° —5xp* +6)* —x* +5x—6.

2.HOKa)KI/ITe, HUCIIOJIB3YS METO MaTeMaTHYeCKOU UHAYKIUH, YTO LA 106010 HaTypaJbHOI'O
4yucia N KCTUHHO PaBCHCTBO:

1 1 1 1 n
—+——+ +..t = :
1.3 35 5.7 2n-1)(2n+1) 2n+1

3. CocTaBbTe HEKYIO IIOCNIEA0BATEILHOCTD YHCE, IPEACTABILIIONINX CO00H reOMeTPHUIECKYIO
nporpeccuro. Haiimure Nn-it m (N+1)-ii wieHsl, a Takke CYMMY TEPBBIX UJIECHOB JaHHOMN
nocJe1oBaTeIbHOCTH. IIpoBepbTe MOMY4EHHBIH U1 CyMMBI Pe3yJbTaT, UCIOJb3YS METOJ
MaTeMaTHYECKOH MHIYKIHH.

4. N3BectHo, uTo a+h=17. Yemy paBHO

a) a+(b+3);

6) (at6)+b;

B) (13+b) + a?

5) Onuimure BO3MOXHBIC CIOCOOBI BBIYKMCIICHHS 3HAYCHHS BhIpaxkeHusi Buia a+b-+c. Jlaiite
000CHOBaHME 3TUM crIoco0aM U MPOWIIIOCTPUPYHTE UX Ha KOHKPETHOM IIpUMeEpe.
IIpumMepHbIe 3a1aHus IS BBIIIOJHEHUS! KOHTPOJILHOM paboThl Ne 3.

1. I300pa3uTe npu HOMOIIH OTPE3KOB CUTYAIUH:

a) KYITUJIH P KT I0JIOK, a TPYII Ha X KT OOJIbBIIE;

KonTtponsraspabora Ne 2.

OCHOBHBIETEMBI:

1. Tlonsatne  menoro HEOTPHUIATEIBHOTO
Ypclia: aKCMoMaTHdecKMi mnoaxon. OCHOBHBIE
OTIEPAIIUH, TEOPEMBI, 3aKOHBI.

2. Axcuowmsl Ileano. MeTo MaTeMaTHYECKOM
HAHYKIHH.

3. JenyKkTuBHBIE U WHIYKTHUBHBIC

paccyxnenus. [losHas 1 HEMOTHAS HHAYKIUS.

4, CoiicTBa MHO’KECTBa LEeNbIX
HEOTPHULATENEHBIX YUCEL.

Pe3ynbraTel 00yueHuUs:

VK-1.1. Aranusupyet 3agady, BBIAEISS dTAIbI €€
pelieHus, IeHCTBHUS 110 PEIICHUIO 3aa4uK

3HaeT: cnocoObl, MPUEMBI, AITOPUTMBI PELICHHS
MaTeMaTHYECKHX 3a/1ay.

YMeeT: TUpUMEHATh  CHOCOOBI, TIPHEMBI U
ITOPUTMBI JUIsl PELICHUS TIOCTABJICHHBIX 33]1ay.
Konrponsnast pabora Ne 3.

OCHOBHBIE TEMBI:

1. ITonaTre oTpe3ka HATYPAIBLHOTO PsAa YUCET U
cyeTta  3JEMEHTOB  KOHEYHOIO  MHOXECTBa.
IopsiakoBbIe M KOJMYECTBCHHBIC HATypaJlbHbIC
qHcIa.

2. HarypasipHO€ 4HCIIO KaK pe3yibTaT U3MEpEeHHs
BeqM4MHBL. HaTypajgpHOe uuClio Kak —Mepa
OTpe3Ka.

3. Onpenenenue apupMeTHUECKUX JCHCTBUIA HaL
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6) Kynuiu p Kr si0J10K, a IpyIll B 2 pa3a OoJIbLIE;

B) KYITHIIH P KT 0JIOK, a TPYII B 2 pa3a MEHBIIIE.

Kakumu MoryT ObITh TpeOOBaHHs K JAHHBIM cuTyanusm? sl KaXIoro ciydas MOCTpoiiTe
MoO/JIeNIb 1 0003HAYbTE HA HEl TPeOOBaHMUS.

2. IlocTpoiiTe BcioMoraTenbHbIe MOJAEIHN U C WX MOMOIIBIO HAWIUTE PEHICHUS CIEIyIOIINX
3a/1au:

a) Ha oxHoli mosnke Ha 6 KHUT OoJiblie, yeM Ha Apyroil. CKOJbKO KHUT HYKHO MEPETI0XKUTh C
OJIHOH TIOJIKM Ha JAPYTYI0, YTOOB!I KHUT CTAJIO TOPOBHY?

6) Eciu ¢ ofHO# TOJIKK MEPEesoKUT Ha JPYryro 6 KHUT, TO Ha O0CUX TOJIKaxX KHUT OyaeT
nopoBHy. Ha ckoJbKO KHUT Ha OJTHOM MOJIKe O0JIbIIe, YeM Ha JIpyroi?

B) Ha onHo# monke Ha 6 KHHT OoJblie, ueM Ha Apyroi. Ha ckoiabko KHHT OyaeT 0oJblie Ha
OJIHOM IOJIKE, YeM Ha JPYToi, eciu ¢ NepBoil MONKU MEePENoKUTh Ha Ipyryto 10 kHur?

r) Ha mepBoit noske Ha 6 KHUT OoJibIle, 4eM Ha Apyroil. Ha ckoibko KHUT OyaeT Ha mepBoi
HoJIKe OOJIbLIe, €CIIU CO BTOPOM IIOJIKU NEPENIOAKUTh Ha NepByIo 10 kHur?

3. Pemute 3a1aum pa3HbIMH apu()METHICCKUMHU CITOCOOAMH.

3.1. B nByx kHIKHbBIX 1mKkagax Obuio 1536 xuur. Korna u3 ogHoro B3suiin 156 kHur, a u3
JPyroro B TpH pasa Ooublie, TO KHAT B IKady crano mopoBHY. CKOJBKO KHHUT ObLIO B
Ka)XJI0OM HIKady IepBOHAYaIbHO?

3.2. mioraasp 3eMITH, 3acessHHasl MIICHUICH, B 6 pa3 OoJIbIIe IUIOIAA1, 3aCESIHHOW TYUMEHEM,
a IUIOIAMb, 3aCeIHHAasl POXKBIO, B 3 pa3a MeHblIe IUIONaay, 3acesiHHO mueHunell. CKonbko
TeKTapoOB 3eMJIM 3aCEsSHO KaKAOH KyJIbTYypOi, eciii mineHuIel 3acesHa Ha 480 ra Oodblie,
4eM POXKbIO?

4. Tlouck uIaHa penIeHus MPOBEIUTE MO BCIOMOTATEIbHONH MOIENH; PelIeHHe 3alHIIHTe 110
JICMCTBUSAM; BBIIIOJIHUTE IPOBEPKY JAHHOTO PEIICHHUS.

4.1. B nByx O6unonax 28 i kpacku. Eciii U3 0HOTO B3SITh 3 11, @ B Ipyroi 100aButh 2 J, TO B
IIEpBOM CTaHET Ha 7 JI Kpacku OoJblie, 4ueM BO BTOpOM. CKOJIBKO KPacku B KaxJ0M OuoHe?
4.2. YV Hartamm Ha 15 OTKpHITOK Oouiblie, yeM y Mumiu. JleTsM TOAapuiu emie mo 6
OTKpBHITOK. Y Hartamu cTano B 2 paza GoJibllie OTKPHITOK, yeM y Mummu. CKOJIbKO OTKPBITOK
OBLIO y KaXKAOTO NepBOHAYATHHO?

Kpurepnn onennBanus (paBUIIBHOCTB, MTOTHOTA):

5 6ans0B: BEICOKUH YPOBEHb.

Bce 3a1aHus BEIOJIHEHBI BEPHO 0€3 OMIMOOK; MPUBEICHBI OCHOBHBIE JI0KAa3aTeNbCTBA; YETKO
copMyITUpOBaHBl OCHOBHBIE BBIBOABL. IlpHBeneH (IOKa3aH) OPHIHMHAIBHBIA CHOCO0
pelIeHus 3a1aun.

3-4 Gaya: cpeAHUHA YPOBEHB.

Bce 3aganust BEIOIHEHB! BEPHO, HO IOMYCKAeTCs OJHA - IBE OLIMOKH; NIPUBEICHBI OCHOBHEIE
JIOKa3aTeJIbCTBA.

0 — 2 Gama: HU3KUI yPOBEHb.

3amaHus  BbINOJIHEHB C omuOKaMH; TpuBelneHa (GOpMYyIHMpPOBKa JOKa3zaTenabcTB  (6e3

YuCJ1aMH, Kak

OTPE3KOB.

paccMaTpuBacMbIMU Mepa

PesynbTarhel 00yueHus:

VK-1.1. Ananusupyet 3agady, BBIAEISS 3TAIbI €€
peleHus, 1eHCTBUS 110 PEIICHHIO 3a]a9k

3HaeT: cnocoObl, MPUEMBI, AITOPUTMBI PEIICHHS
MaTeMaTHYeCKUX 3aad.

YMeeT: IpPUMEHATh CHOCOOBI, TpPHEMBI U
QIITOPUTMBI JUTSl PEIICHUSI TOCTABICHHBIX 3a/1a4.
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JI0Ka3aTeNIbCTBA); HEBEpHask (OPMYIIMPOBKA JI0KA3aTeIbCTB, HEBEPHOE PEIICHHUE.
[Ipumeuanmue:

MakcuManbHOE KOJMYECTBO OajuIOB 3a BBINOJIHEHHE KOHTPOJIBHOW pPaboThl — 5 0aiios;
MHUHHMaJbHOE — 3 Oasa.

[TpumepHbIe 3a1aHKS JJIs1 BBITIOJIHEHUS] KOHTPOJIBHOM paboThl Ne 4.

1. Beruucnure. Pe3ynbrar 3anumunTe B A€CATHYHON CUCTEME CUUCIICHHS.

2) 7(10)8(12) ;;9(11)(12),1: 6) 7(10)8(12) ;+9(11)(12) .
2. Haiinure ocHOBaHME X B cHCTEME CUMCIICHHUS, B KOTOPOH CIPaBEIJINBO PAaBEHCTBO:

a) 435 —247 =116 ; ) 83,45 =1943,,.
3. Cpasnmre: 1243....(13)3 ; ; 6754,...7(10)(11) , .
4, [lepeBenuTe B BoM4HYIO cucteMy cuucienus: 190; 87; 3425 ; 760]13 .

5. Pemure 3amauy. B TpéX3HaYHOM YHCIIE YHCIIO AECSATKOB B TPH Pa3a MEHbIIE COTEH U
Ha 2 Oosplne equHMI. EciM W3 HMCKOMOTO Y¥cla BBIYECTH YHCIO, 3AIIMCAHHOC TEMH XKe
udpamu, Ho B 00paTHOM HOPSIIKE, TO moiyuutcs 792. Haiiqure nckoMoe Yucio.

Kputepun orieHHBaHUS (IIPaBUIBHOCTB):

5 Gay1oB: BBICOKUII yPOBEHb.

Bce 3a1aHus BEIMOJIHEHBI BEPHO 0€3 OMIMOOK; MPUBEICHBI OCHOBHBIE JI0KAa3aTeNbCTBA; YETKO
copMyIHPOBAHEI OCHOBHBIC BHIBOJIBI.

3 — 4 6ayna: cpeHU YpOBEHb.

Bce 3alaHus BBIITOJIHCHBI BEPHO, HO JOITYCKACTCs OAHA - ABC OIJ.[I/I6KI/I; MPUBEACHBI OCHOBHBIC
JI0Ka3aTeJIbCTBA.

0 — 2 Gama: HU3KUI yPOBEHb.

3amaHus BBHIOJHEHBI C OIIMOKaMH; TpHBeAeHa (GopMyIupoBKa
JIOKa3aTeNIbCTBA); HEBEPHasl (OPMYJIMPOBKA JI0KA3aTEIIbCTB.
IIpumeuanue:

MakcuManabHOE KOJNUYECTBO OayIOB 3a BBIIOJIHEHHME KOHTPOJIBHOM paboThl — 5 0ayuios;
MHUHHUMaJIbHOE — 3 Oasa.

JoKa3aTenbeTB  (0e3

KontponbHaspabora Ne 4.

OCHOBHBIETEMBI:

1. JecATHIHAACHCTEMACTHCIICHHUS.

2. ITo3uIMOHHBIE  CHUCTEMBI  CUMCIICHUS
OTJIMYHBIE OT JECATUIHOM.

3. Apudmernyeckue JIeicTBUS B p-UYHOU
CHCTEME CUHCIICHHS.

4. Ilepexox oT 3amucu 4yucen B OIHOMU

CHCTEME CUHCIICHHS B IPYTOH.

Pe3ynbraTel 00yueHuUs:

VK-1.1. Aranm3upyet 3agady, BBIAEISS ITAIbI ee
pelenust, 1eHCTBYS 110 PELISHUIO 3a1aud

3HaeT: cnocoObl, MPUEMBI, ATOPUTMBI PEIICHHS
MaTeMaTHYEeCKUX 3aau.

CamocrositenbHasi pabora (00s3aresbHbIe POpMBI)

BerinonHeHue gomaiiHen paboTsl
Kputepuu ouenuBanus:

2 Oamma — JoMallHee 3aJaHue
MaTeMaTHYECKHX OIIMOOK.

1 Gamnm — momamrHee 3aaHUE BBITIOJTHEHO ITOJIHOCTBIO, CONEPIKUT
OLIMOKY MM HeTOYHAs (HOPMYIUPOBKA OIPENICTCHUS.

BBITIOJITHEHO  ITOJIHOCTBIO, HE COHACPKUT CTPOTUX

1-2 maTemaTuyeckue

PesynbraThl 00yueHus:

VK-1.1. Ananusupyer 3anady, BbIIENAsA 3Talbl €€
pelleHys, JEUCTBUS 110 PEIEHUIO 3aJaul

3HaeT: CmocoObl, NPHEMBI, aJrOPUTMBI PEILCHUS
MaTeMaTHYECKUX 3aau.

Ywmeer: MPUMEHSATH CII0CO0BI, MIPUEMBI,
QJICOPUTMBI JUIsl pELLIEHNUs] IOCTABJICHHBIX 33134
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3 | CamocrosTensHas padora (Ha BEIOOP
00ydaroIerocs)

Koncnekr Ne 1 o TeMe «AJITOPUTMBI, UX CBOWCTBA»

Ilnan:

1. [MoHsiTHEANTOPUTMA.

2. ANTOPUTMUYECKOCTIPEATTUCAHHE.

3. Bupl anropuTMoB (JIMHEHHBIH, Pa3BETBISIOMIMNACS, IUKINYECKUN aTOPUTMBI)
4. OCHOBHBIECBOHCTBAAITOPUTMOB.

5. CriocoObl 3alicH alrOPUTMOB (CIIOBECHBIH, (QOPMYIIbHBIH, TaONWYHBIA, Ha

SI3BIKE OJIOK-CXEM).

6. IpHeMBITTOCTPOSHUAAITOPUTMOB.

KpurepunoneHUBaHUIKOHCTICKTA

2 6amia — cojmepKaHUe COOTBETCTBYET TEME, MAaTepHal YETKO CTPYKTYPHPOBAH; COIMEPIKUT
OCHOBHBIE BBIBOJIBI.

1 Gammr — comepykaHWe KOHCIIEKTa COOTBETCTBYET TEMe; MaTepual CTPYKTYpHpPOBAH;
COJICP)KHT OTIOJHUTENBHBIN MaTepHal, JOMyCKAIOTCs HETOYHOCTH.

Koncnekr Ne 2 mo Tteme «ANTOpUTMBI apU(PMETHUYECKUX HEeHCTBUH Haj IelbIMU
HEOTPHULATEILHBIMU YHCIaMH B IECATUYHOMN CHCTEME CUUCICHUD)

IInan:

1. CioxeHue MHOTO3HAUHBIX YHCEN. AJITOPUTM CII0KEHHSI MHOTO3HAYHBIX YHCEII.

2. BplunTaHue MHOTO3HAYHBIX YHCEN. AJITOPUTM BBIUUTAHUS MHOTO3HAYHBIX YHCEII.

3. YMHOXXEHHE MHOTO3HAYHBIX YHCEI. AJITOPUTM YMHOXXEHHUSI MHOTO3HAYHBIX YHCEIL.

4. JleneHre MHOTO3HAYHBIX YHCEI. AJITOPUTM JICJICHHSI MHOTO3HAYHBIX YHCEIL.

Kpurepuu orieHuBaHUs KOHCIIEKTa (IIPH BHIIIOJIHEHUHU OJHOTO U3 aJTOPUTMA):

2 Gaia — coepiKaHHe COOTBETCTBYET TEME; MaTepHall YeTKO CTPYKTYPHUPOBAH; COACPIKUT
OCHOBHBIC BBIBO/bI.

1 Oamn — cojepkaHHWEe KOHCIIEKTa COOTBETCTBYET TeMe, MaTepHal  CTPYKTYPHPOBaH;
COIlep)KI/IT }IOHOHHHTGHLHLIﬁ MaTCpI/laﬂ, IlOHyCKa}OTCSI HECTOYHOCTHU.

Pesynbrarsl 00yueHus:

VK-1.1. Ananusupyet 3agady, BBLAEISS 3TAIbl €€
peleHus, 1eHCTBUS 110 PEIICHHIO 3a]a9K

3HaeT: crnocoObl, MPUEMBI, ATOPUTMBI PELICHUS
MaTeMaTHYECKUX 3a7ad.

YMmeer: OpUMEHATh  CIOCOOBI, IMpHEMBl U
QITOPUTMBI JUIsl PELIICHHUS TIOCTABJICHHBIX 3a]1ay.

Pe3ynbraThl 00yueHuUs:

VK-1.2. HaxoauT, KpUTHYECKH aHATU3ZUPYET M
BeIOMpaeT uH(pOpMaIMIO, HEOOXOOUMYIO I
pelreHns NoCTaBICHHON 3a1aun

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIE OTambl pENIeHHS MaTeMaTHYeCKUX
3a71au.

VYMeeT: HaXOAWTh, AaHANM3HPOBAT, HAXOIWUTH
HY)XHYI0 uHpopManuio (M3 YCIOBHM) It
peleHust MaTeMaTHYeCKUX 3a/1a4

KonTtponbHOe MeponpHATHE 10 pa3leny

TectupoBanue: llensle HeoTpunatenbHble uucia. OCHOBHBIE IOAXOABI K IOCTPOCHUIO
MHOXECTBA I[eJTBIX HEOTPUIATEIBHBIX JHCEIL.

IIpumepHbIe 3amaHus 7S TECTUPOBAHUS

TeopeTrnueckas 4acTb

1. TlomaTnMe meNOro HEOTPHLATEILHOTO uYucia. [lepednciuTe OCHOBHBIE TOIXOABI K
MMOCTPOCHUIO MHOXECTBA IEJIBIX HEOTPULATENbHBIX yucel. JlaTh KpaTKyl0 XapaKTEepPUCTUKY
KOKIOTO TMoAxona. PacKpbeITh TOHSATHS: CIOXKEHHS, BBIYUTAHHS, YMHOXCHHUS W ICIICHUS
LEJIBIX HEOTPHULIATENBHBIX YKCeN (U1 KaXI0ro noaxona). [lepeuncinnTs OCHOBHBIE TEOPEMBI.
3aKOHBI.

2. CBoiicTBa MHOXKECTBA LIEBIX HEOTPUIATEIbHBIX YUCEIL.

Pe3ynbraTsl 00yueHus:

VK-1.1. Aranusupyet 3agady, BBIAEISS ITAIbI €€
pelenus, 1eHCTBYS 10 PELICHUIO 3a/1auu

3HaeT: cnocoObl, MPUEMBI, ANTOPUTMBI PEIICHHS
MaTeMaTHYEeCKUX 3aau.

VYMeeT: TUpUMEHATH  CHOCOOBI, TNPHEMBI U
QJITOPUTMBI JUISl PEIICHUsI IOCTABICHHBIX 3aad.
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IIpakTruyeckas yactb
3. Ha TeopeTHKO-MHOKECTBEHHOM SI3bIKE JI0KA3aTh, UTO:

° 7>4;

o 3+6=9;

J 4-5=20;

. 15:3=5 (nBymscrnocobamn).

4. I[OKa)KI/ITe, HCTIOJIb3YS METO MaTeMaTU4YeCKOU WHAYKOWH, 4TO 1A m000r0 HaTypaJIbHOT'O
Yrcjaa N MICTUHHO PaBEHCTBO:

1 1 1 n
+ .ot = :
2.5 5.8 Bn-)@Bn+2) 2(3n+2)
5. Pemute 3aauy pa3HbIMU apu(pMETUUECKUMU CIIOCOOAMHU.
B nByx kHMWKHBIX mikadax 0but0 1536 kaur. Koraa u3 ogHoro B3sun 156 KHUT, a U3 pyroro
B TPpH paza OoJblile, TO KHUT B MIKady cTajo NOpoBHY. CKONBKO KHUT OBIIO B KaX0M IKady
MepBOHAYATHHO?
Kpurepuu oneHuBanus.
Teoperuueckast yacth — 2 6asa.
IIpakTuyeckas gacTb — 3 Oania.
Bricokuii ypoBeHb: 5 6asIoB;
Cpennuii ypoBeHs: 3-4 6aina;
Huskuii yposens: 0-2 Gayna.

IIpoMeskyTOYHBIH KOHTPOITH (KOJIMYECTBO OAIIOB)

MUHMMAaITEHOEKOIHIECTBOOAIIIOB - 28

MakcrMaabHOEKOIHYeCTBOOAIIOB - 50

HpOMemyTquax aTTeCTauus

Hpe,I[CTaBJICHLI B (1)OH,H6 OILICHOYHBIX CPEACTB AJIA HpOMC)KyTO‘IHOI‘/‘I aTTeCTallM 110 JUCHUIIIINHE
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bannapHO-peliTHHrOBas KapTa AUCHUIUTMHBI « MaTtemaTukay

Kypc 2 Cemectp 4
Bun xontpons MuHuMansHOe KOJIHIECTBO MakcumanbHOE
OasioB KOJINYECTBO OaJIOB

HanmenoBanue paznena 2. «dequmocts. esbie n panuonanbHbie ynciaa. JleciTuanbie Apoou. JeiicTBUTeIbHBIE YHCTA»

Texymuii KOHTPOJIb 10 pa3zeiy: 26 45

1 AynuropHas paboTa 14 24

2 CamocrosrenbHas pabora (crenuanbHble 00s3aTebHbIe POPMBI) 10 18

3 CamocrosiTenpHas pabota (crenuanbHbie GopMbl Ha BEIOOP 00ydaroIierocs) 2 3

KouTponbsHOEe MEponpHsITHE 1O pa3aeity 2 5

IIpoMexyTOUHBINH KOHTPOJIb 28 50

HaumenoBanmue pasneia 2. «®@ynukuuu. YpasHenusi. HepaBencTsa. Belnununbl. Jj1eMeHTbI reoMeTpHH»

Texymiumii KOHTPOJIb 10 pa3Aeiy: 26 44

1 AynutopHas paboTa 14 24

2 CamocrosrenbHas pabota (crenuanbHble 00s3aTebHbIe POPMBbI) 10 17

3 CamocrosiTenpHas pabota (crenuanbHbie GopMbl Ha BEIOOP 00yJaroIIerocs) 2 3

KonTtponbHOE MeponpHATHE 10 pa3lieny 2 6

TIpomexyTOUYHBIiT KOHTPOJIb 28 50

ITpomexxyTouHas aTTecTanus 56 100
Hroro: 56 100

Bunast konTpOIIS IMepeuens uny npuMepsl 3aJaHuil, KPUTEPUU OLIEHKH U KOJIMUECTBO OaIoB

TeMsl 1 U3y4eHUs 1 00pa30BaTeNbHbIE PE3yIbTaThl

TeKyI_l_ll/Iﬁ KOHTPOJIb IO pa3aeny 2. «I[e.]'ll/lMOCTb. Ile.mﬂe " pallMOHAJIbHBIC YU CJIA. JIeCﬂTl/I'-lele )1p06n. )IeﬁCTBPITeJTBHBIe qucjia»

1 | AynutopHas pabora KoHcnektupoBanue JEKIIMOHHOTO MaTepuana
Kpurepuu oneHuBaHUsL:

1 Gamr — KOHCIEKT JICKOUHU COOTBETCTBYET TEMC U OTPAXKACT OCHOBHBIC TCOPECTHUCCKUEC

IIOJIOKCHU A, HamnucaH pa360ptho; CHUCTEMHO CTPYKTYPHUPOBaH; COACPIKUT
HOHOHHHTGHBHBIﬁ Mmarepual, HaﬁﬂeHHBIﬁ 06y‘{a}OHII/IMC$I o  JOIOJHHUTCIbHBIM
HCTOYHHUKaM.

TeMmblIeKIIMOHHOTOMAaTepUaa:

1. JenrMoCTh IeNbIX HEOTPULATEIBHBIX YHCET.
OCHOBHBIE TTOHATHSL.

2. Pacimmpenue
MHOECTBA LIEJIbIX YUCEII.
3. MHOXECTBO IIENBIX YHCET KaKk MHOXECTBO
SKBUBAJICHTHBIX Map II.H.Y.

HOHATUSA qucia. Monuenb
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HpI/IMe‘{aHI/IeZ HaJIMIMEC KOHCICKTA JICKIIMOHHOI'O MaTepuajia sABJISICTC 00513aTeIILHBIM.

PaboTta Ha CeMUHAPCKUX 3aHATHSIX.

Kpurepun ouennBanus:

2 Gaula — aKTUBHOE y4acTHe B OOCYXJICHUH TEOPETUUECKUX BOMPOCOB (OMPOC; YeTKas
(bopMyIHpOBKa ONIpeAeIeHUN); TPAaBUIBHOE PEIICHUE IPAKTUIECKOHN 3a1a4H y JOCKH.

1 Gamm - yuyactTHe B OOCYKICHHH TEOPETHYECKHX BOMPOCOB (OMPOC; dYeTKas
(hopMynupoBKa onpeAeTIcHUN).

4. PacmpeHre MHOXECTBa LENBIX YHCEN JI0
MHOJKECTBA PALMOHATIBHBIX YHCEIL.

5. CBOICTBaMHOKECTBAPAIUOHATHHBIXYHCEIT.

6. Jecaruunblie apoOu. PannoHanbHOE YHCIO Kak

OeCKOHEYHAs IeCATHYHAS TIEPUOIIYECKast APOOb.
Pesynbrarsl 00yueHus:

VK-1.2. HaxoauT, KpUTHYECKH aHAIN3UPYET U BHIOUpAET
“HPOPMALHIO, HE00X0IUMYIO IS peueHus
[IOCTaBJIEHHOH 3a/1aun

3HaeT: MaTreMaTH4ecKyld TEPMHHOJIOTHIO; OCHOBHBIE
9Tambl peuIeHuss MaTeMaTHIeCKUX 3a1ad.

YMeer: HaxoIuTh, AHAIU3UPOBATh, HAXOIHUTH HYXHYIO
“HPOPMALIHIO (3 YCIIOBUHA) TUTSE perienus
MaTeMaTHYEeCKUX 3a]a4

CamocrostenbHas pabora (00s3aTebHbIC
¢dbopmsI)

BeInonHeHne jomaniaeii padoThl

Kpurepuu orieHUBaHUsL:

2 Oamwia — [goMallHee 3aJaHHE BBIOJHEHO IIOJHOCTBIO, HE CONEPKUT CTPOTUX
MaTeMaTHYECKUX OIIUOOK.

1 Gaur — jomaiHee 3a/laHUE BBIMOJHEHO IMOJHOCTBIO, COACPKUT 1-2 MaTeMaTHYECKHUE
olMOKY; HeTOYHas (GOPMYIUPOBKA ONPEETICHUSL.

BeInoHeHHE CaMOCTOSITEIbHON PabOThI (KOHCIICKT)

Kpurepuu oneHUBaHUS:

2 Oata — colep)KaHHE COOTBETCTBYET TeMe; MarTephall YeTKO CTPYKTYpHUpOBaH;
COACPIKUT OCHOBHBIC BBIBOJBI.

1 Gamn — comep)kaHHWEe COOTBETCTBYET TeMe; MaTepHal CTPYKTYPHPOBAH; COAEPIKHT
ZlOHOJ'IHI/ITCH])Hblﬁ Mmarepuali, J0IMyCKaroTCd HETOYHOCTH.

[Mpumeuanne: MakcuMaidbHOE M MHUHHMAalIbHOE KOJIHYECTBO OawioB — 2 Oamwra. Ecim
oOyuaromuiicss HaOupaeT MeHee 2 0a/ulOB, KOHCHIEKT JaeTcsi Ha A0opabOTKy Uit
JOCTIDKEHHSI MAaKCUMaJIBHOTO Oalia.

Tembl A7 BBIOJHEHUS CAMOCTOSTEIBHOW pabOThI
(momaniHsis paboTa; HalMCaHUE KOHCTIIEKTA):

1. Apudmernyeckne ACHCTBHA HAX pPalMOHAILHBIMHU
YHCIIAMHU.
2. CBolicTBa MHOKECTBA PALIMOHAIIBHBIX YHCEI

Pe3synbraTh 00ydeHHS:

VK-1.1. Amnanusupyer 3ajgady, BbIAENAS OTalbl €€
pelleHys, JeUCTBUS 110 PEIIEHUIO 3aJa4l
3HaeT: cHmocoObl, MNpPUEMBI, AJITOPUTMBI
MaTeMaTHYECKUX 3a/ay.

YMeeT: NPUMEHSTh CIIOCOObI, IPUEMB] U alTOPUTMBI UL
peLIeHNs HOCTABIEHHBIX 3a1a4.

peleHus

Pe3ynbraTsel 00yueHus:

VK-1.2. HaxoauT, KpUTHYECKH aHAIN3UPYET U BHIOUpAET
UH(}OPMAIHIO, HE00XO0IUMYIO JULsL peleHus
[IOCTaBJICHHOH 3a/1a4n

3HaeT: MaTeMaTHYeCKyl0 TEPMHHOJOTHIO; OCHOBHBIE
9Tambl pelIeHUs MaTeMaTHIeCKUX 3a1ad.

YMeer: HaxoIuTh, aHAIM3UPOBATh, HAXOIHMTH HYXHYIO
UH(OPMAIHIO (3 YCIIOBHI) TUIS
MaTeMaTHYeCKUX 3a/1a4

peleHus
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CamocrostensHas padoTa (Ha BEIOOD
00ydaroIerocs)

Ipe3eHTaUK IO TEME

2 Oanna - Tpe3eHTAlMs COOTBETCTBYET BBIOPAHHOW TeMe OOYYarolMXCs; BBIOJHEHA B
COOTBETCTBHHU C OCHOBHBIMHU TPEOOBAHHSMH K MPE3CHTALIUSM.

1 Oamn - mpe3eHTAIMsI COOTBETCTBYET BBIODAaHHON TeMe OOYYalOIIMXCS; BBIMOJIHEHA B
COOTBETCTBHU C OCHOBHBIMH TPEOOBAHMSMHU K MPE3CHTALMSAM; COIECP)KUT HETOUYETHl B
odopmiIeHUH.

0,5 6aIoB - Mpe3eHTalusi COOTBETCTBYET BHIOPAHHOW TeMe OOYYAIOILIMXCS; BBIOJIHEHA
He 110 TpeOOBaHUIM

IIpuMepHbIE TEMBI HJIEKTPOHHBIX MPE3eHTAINH

1. NenmumocTh IEeNbIX HEOTPHUIATEIbHBIX Yrcen. 13
HCTOPHU BOIIPOCA.

2. [Ipu3Haku enMMOCTH B Ha4aJIbHOH 1IKoJe ( B
COOTBETCTBHH C IPOTPAMMHBIMH TPEOOBAHUAMH).

3. Ilpu3HaKky JeTMMOCTH Ha MPOCTOE YHUCIIO.
Hcroprdeckuii acriexT.

4. Ilpu3Haky AETUMOCTH Ha COCTaBHOE YHCIIO.
HcTtopuyeckuii acnexT.

5. llpu3naku nenumocTy Ha 11.

6. [Ipu3naku nenumocTy Ha 13.

7. IlpusHaku nenumocTy Ha 17.

8. [Ipu3Haku nemumoctr Ha 37.

9. McTopusi BOSHUKHOBEHHS LIEJIBIX YHCEI.

10. Mcropusi BO3HUKHOBEHHUS IpoOeil.

11. WcTopust BOSHUKHOBEHUS ICHCTBUTENBHBIX YHCET.

12. WcTopusi BOSHUKHOBEHUS palliOHATBHBIX YUCEIL.

13. CBoMicTBa LEIBIX YHCEI.

14. CpoiicTBa pariiOHaIbHBIX YHCETL.

15. CBoiicTBa IE€MCTBUTENIBHBIX YHCEN.

Pe3ynbraTsl 00yueHuUs:

VK-1.2. HaxoauT, KpUTHYECKH aHAIN3UPYET U BHIOUpAET
UH(OpPMAIHIO, HEOOXOTUMYIO I pelenus
MIOCTABJIEHHOM 331291

3HaeT: MareMaTW4ecKyrd TEPMHHOJIOTHIO; OCHOBHBIE
9Tambl penIeHUs MaTeMaTHIeCKUX 3a1ad.

VYMmeer: HaxoguTb, aHAJIU3UPOBATh, HAXOAUTH HYKHYIO
rHOpPMALUIO (u3 YCIIOBHIA) ULt penieHus
MaTeMaTHYECKHX 3a/1ay.

OIIK-8.1. 3HaeT: UCTOPHUIO, TEOPHIO, 3aKOHOMEPHOCTH U
TIPUHLUIIEL MOCTPOSHUS u (YHKIIMOHUPOBaHUS
00pazoBaTebHOro Mpolecca, poib U MECTO 00pa30BaHHUs
B JKU3HHU YeJIOBEKa M OOIIEeCTBa, COBPEMEHHOE COCTOSHHE
HayYHOH 00JacTH, COOTBETCTBYIOIICH MNpEronaBaeMoMy
IpenMeTy; IpUKIaJHOoe 3HaUeHUEe HAyKH; crienuuieckue

Crpannmna29mu340




Hampasnenue noaroroBku: 44.03.05 INenaroruueckoe oopazoBanue (¢ AByMs MpOGIISIME IIOATOTOBKH)

Hanpagnennocts (npoduis) «/lonikonsHoe o6pazoBanue» u «HavansHoe oOpasoBaHue)»
Pa6ouyas nporpamMma JUCHHUILIHHEL «MaTeMaTHKa»

METOJIBI HAYYHOTO MO3HAHUS B obObeme,
o0ecreuynBaroIIeM IpernoiaBaHie yueOHbIX MPEIMETOB
3Haer:

- 0a30Bble 3aKOHOMEPHOCTH M NPHHIMIIBI Pa3BUTHUSL
MaTeMaTH4eCcKOro 00pa3oBaHus;

- OCHOBHBIE TpeOOBaHHsI 00pa30BaTEIbHBIX CTAHIAPTOB
VmMmeer:

- TPUMEHSTH OCHOBHBIC IIOJIOKEHHS MAaTeMaTHYeCKON
HayKd sl peanu3alid  Y4eOHBIX MpOrpamm B
00pa3oBaTeNbHBIX YUPEKICHUSIX COTIIACHO TPEOOBAHUSIM

oIroc HOO

KOHTpOJIBHOE MEPONPHATHE 110 PA3ALITy

KounrpomnbHaspabora Ne 1.

OCHOBHBICTEMBI:

1. ITpu3Haky 1eTUMOCTH LEJIbIX HEOTPULIATEIbHBIX YUCETL.

2. IIpocThie U COCTaBHBICUHCIIA.

3. HO/I u HOK uwucenn.

[Ipumeps3aganuii.

TeopeTrnueckasyacTb

1.IlepeuncinuTe OCHOBHBIC CBOMCTBA OTHOIICHHS ACTMMOCTH II.H.4. (0€3 J0Ka3aTelbCTBa).
2. Chopmynupyiite TeOpeMy O AEIUMOCTHU IIPOU3BEIACHHS.

3.CopmynupyiiTe npru3HaK ASTMMOCTH Ha 3; Ha 7; Ha 11.

IIpaxkTuyeckas yacTb

1.Jlokaxute, HCIOJNB3Yss METON MaTeMaTHYeCKOW WHIYKUUH, 4YTO Uil JII000TO

HaTYpansHOro N BepHo yreepxaenne: (2 n®-3n’+ n) :6.
2. Haitnnre HOJI (a,b) m HOK (a,b) mns uncen: a=1782 u b=9075

a) ¢ momoulplo anropurma EBkinna;
0) npeICcTaBUB UX B KAHOHMYIECKOM BH/IE.

4a+3b

a L—

4. Hanmenbuiee oduiee kparnoe (HOK) nByx umcen, onHo u3 kotopbix 60, paBHo 420.
Haiinure apyroe uucno, eciau Haubosbmuid obmuit nemurens (HOJ) naHHBIX uucen
pasen 10.

a
3.Apo06s E - cokpatuma. Cokparuma ju ApoOb ? Jlokaxwure.

5. JIoOKaKuTe, 4TO 3HAYEHHUE BBIPAXKECHUS 333555 + 555333 KpatHo 37.

Kpurepuu orieHuBaHUsS KOHTPOIBLHON padoOTHI (IPaBUILHOCTD):

5 OamnoB: Bce 3aJaHMS BBINOJIHEHBl BEpPHO 0Oe3 OMMOOK; INPHBEJCHbI OCHOBHBIC
JIOKa3aTeNIbCTBA; YETKO CHOPMYIMPOBAHBI OCHOBHBIC BHIBO/IBI.

4 Oanna: Bce 3afaHWs BBHINOJHEHB BEPHO, HO NOMYCKaeTcs 1-2 OmuOKW; MpHUBEIEHBI

Pe3ynbraTel 00yueHuUs:

VK-1.1. Amnamm3upyer 3amady, BBIETSAS OTambl ee
pelenust, 1eHCTBYS 110 PELISHUIO 3a1auu

3HaeT: crmocoObl, TPHEMBI, AaNrOPUTMBI  PEIICHHUS
MaTeMaTHYEeCKUX 3aady.

YMeeT: NpUMEHSTh CIIOCOOBI, MPUEMBI U alTOPHTMBI UL
pEeLIEeHNs] IOCTaBIECHHBIX 3aa4.

VK-1.2. Haxoaut, KpUTHYECKU aHAIU3UPYET U BHIOMpaeT
nH(MOPMAIHIO, HEOOXOIUMYIO UL pelieHus
NIOCTABJIEHHOM 3aJa4K

3HaeT: MareMaTH4YeCKyl0 TEPMHUHOJOTUIO; OCHOBHBIE
JTalbl PEIEHNs] MaTEMAaTUIECKUX 331a4.

VYMeeT: HaxonuTh, aHAIM3UPOBATh, HAXOAUTH HY)KHYIO

UH(}OPMAIHIO (u3 YCIIOBHIA) Ui peleHus

MaTCMAaTUYCCKUX 3aa4.
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OCHOBHBIC JIOKa3aTeNIbCTBA.
3 Oanna: 3a7aHus BBINOJHEHBI ¢ omuOkamu (3-4 ommOKu); npuBeneHa (HOPMYITHPOBKA
JIOKa3aTeNbCTB (0e3 J0Ka3aTeNbCTBa).

[TpuMepHBbIe 3a1aHUS I CAMOCTOSITEIBHOM PabOTHI.

Teopernueckasqactb

1 JatpornpeneneHuecne 1y 0UMIOHATHIM:

° Llenoeuuncno — 370....;

. ParmonanbHEIMUKMCIIOMHA3BIBACTCS. . ...}
° WppanmonanbHOEUIHCIIO — 3TO. ..}

o JleficTBUTENbHOCUHCIIO — 3TO. ..

2. IlepeunciuTe OCHOBHBIC CBOWCTBA MHOXKECTBA PAIlMOHAIBHBIX yucel. JInboe CBOHCTBO
JI0Ka3aTh.

IMpakTudeckas 4acTb

3. IlpexncraBbTe B BHJIE HECOKPATUMON OOBIKHOBEHHOH IpoOu:

a) 0,(34); 6) 0,8(5); B) 0,8341(6); r) 0,17(1).

4. Pemrute 3amauy.

W3 22 xr cBexxux rpuboB monydaerca 2,5 Kr cyxux IpuboB, copepxamux 12% Bonsl
KakoB mporieHT BOJIbI B CBEXHX rpudax?

5. Haiinure Takoe X, 4To

a) (13,7)~(16,x).

0) Haiiagure cymmy nap (11,22)+(13,27);

B) HaiinuTe nmpomsBeaenue map (11,22)-(13,27);

Kpurepuu ornienuBanus (IpaBUIBHOCTD BBIOIHEHHS PAOOTHI)

OTJIMYHO 5 0amnos;
XOPOILO 4 Ganna;
YIIOBJIETBOPHUTEIHHO 3 Gajuia;
HEYIOBJICTBOPUTEIHHO HIDKE 3 0aIoB.

IIpoMexyTOUYHBIH KOHTPOJIb (KOJIMYECTBO OA/LIOB)

MuHUMAaJIBHOEKOJINYECTBOOAIIOB - 28

MaxkcuMaabHOEKOIHMYeCTBOOAII0B - 50

Texkymmii KOHTPOJIb O pa3aely 2. «@ynknuu. YpasHenus. HepaBencTsa. BeJmunnbl. JjieMeHTHI TeOMeTPUM»

1

AynutopHas paboTa

KoHcnektupoBaHue JIEKIIMOHHOTO MaTepuaa
Kpurepun oneHnBanus:
1 ©ama — KOHCIIEKT JIEKIMM COOTBETCTBYET TEME M OTPaKaeT OCHOBHBIC TEOPETHUYECKHE

MOJIO’KEHUS; ~ HalmMcaH  pa300puYMBO;  CHUCTEMHO  CTPYKTYPUPOBAH;  COIEPIKUT
JOIOJIHUTENbHBIA ~ MaTepuall, HaileHHbIH OOydalolMMcs IO JONOJHUTEIbHBIM
HNCTOYHHKAM.

HpnmeanHe: HaJIMIMEC KOHCICKTA JICKIIMOHHOI'O MaTcpurajia ABJIIACTCA 00s13aTeIbHBIM.

TeMbI TEKIIMOHHOTO MaTepHara:
1. ®yuknuu. CrocoObl 3amanus ¢yHkimin. OO6nacTh

ompeneneHus W o0nacTh  3HAYCHUH  (YHKIUH.
I'padukdyHKIHH.
2. VpaBHeHust ¢ oxHOW mepeMeHHOH. Teopembl o

paBHOCHIBHOCTH ypaBHeHHMH. HepaBeHcTBa ¢ omHOHI
nepeMeHHONW. TeopeMbl 0 PaBHOCHIBHOCTH HEPABEHCTB.
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PaboTa Ha ceMUHAPCKUX 3aHATHUSIX.

Kpurepun ouennBanus:

2 Gaula — aKTUBHOE y4acTHE B OOCYXICHUH TEOPETUUECKUX BOMPOCOB (OMPOC; YeTKas
(bopMyIHpOBKa ONIPEAEIEeHHH ); IPAaBHIBHOE PEIICHHE IPAKTUIECKOH 3a1a4H Y TOCKH.

1 Gamn - y9yacTHe B OOCYKACHHH TEOPETHYECKHX BOIPOCOB (OMpOC; HeTKas
(bopMyIHPOBKa OLIpEEICHUI).
0,5 6anioB — y4yactue B orpoce.
BeinonaHeHne KOHTPOJIBHBIX paboT
ITpumepHsble 3a7aHusl 171 BBITOIHEHUS! KOHTPOJIbHOM paboThl Ne 1
3 3

(4+\/ )2 +( \/15)2
1. YIpOCTUTEUNCIIOBOEBEIPAXKEHUE 3 T

(6++35)? —(6-+/35)?
2. ITpeo6pasyiiTeanreOpanuecKoeBbIpaKCHUE:

, , -2 -1
x
— |- .
(1 x3)? x 1+x2
2 2 2 2
3. Pemmute ypaBHeHue. 10x (x - 2) = 9(X + (x - 2) ) Ecnu ypaBHeHne
UMeeT HECKOJIBKO KOPHEH, TO OTBETOM SIBIISIETCS UX HpOI/ISBCJleHI/IC.
—3xy—°
4, PemmrecucremyypaBHeHUi
— + +1.
.X
5. Pemmnte HepaBeHCTBO ——— > —. VYkaxure HauOojbllee IEJI0€
x+1 2

MIOJIO>KUTENBHOE YHCIIO, BXOSIIEE BO MHOXKECTBO PELICHHS HEPABECHCTBA.
6. Pemmre 3amauy. [lepBas u TpeThst OpUraapl cAenaiy IeTajiei B Ba pasa

Oorbllie, YeM BTOpasi, a BTOpasi M TPEThs - B TPH pa3a OoJiblle, yeM mepBas. Bo ckonpko
pa3 TpeTbs Opuraza cienaet Oosblie AeTaiei, yeM BTopas?
[IpumepHbIe 3aqaHusl 1S BBEITOJHEHHST KOHTPOIBHOM paboThl Ne 2

1. HalinuTte HaumeHblliee Leloe YUCII0, BXOIAIIECE B o0nacThb OIpeaCICHUA

YpaBHeHHE C IBYMS IEPEMEHHBIMH. Y paBHEHHUEINHHUH.
3. Cucrema ypaBHEHHH C JBYMSI II€PEMEHHBIMHU.

CucteMbl W COBOKYIIHOCTH HEPaBEHCTB C  OJIHOI
nepeMeHHON. OCHOBHBIETIOHSATHSI.

Kontponbnaspabora Ne 1.

OCHOBHBIETEMBI:

1. [IpeoOpazoBanue YHUCIIOBBIX u
aNreOpanvecKux BhIPAXKECHHH.

2. VpaBHeHHS W CHUCTEMBl  ypaBHEHHMH.
Crnoco0bl UX peleHus.

3. HepaBeHcTBa W CcHUCTEMBI HEpaBeHCTB.
Crnoco0bl UX peleHus.

4, Pemenue TEKCTOBBIX 3a1a4 Ha
COCTaBJICHHE YypaBHEHMM, CHCTEM YpaBHEHUH W
HEpPaBEHCTB.

5. OCHOBHBIE ~ T€OMETPUYECKHE  MOHATHS.

IIpocretitine reomerpuueckre (GUrypbl U HX CBOWCTBA.
I'eomeTpuyeckre NOCTPOCHUS Ha IJIOCKOCTH.
6. MHuororpanauku. Tena BpaIieHus..

7 .I3o0OpaxeHue IPOCTPAaHCTBEHHbIX (uryp Ha
IIOCKOCTH.

Pe3ynbraTel 00yueHuUs:

VK-1.1. Amnamm3upyer 3amady, BBIETSAS OTambl ee
pelenus, 1eHCTBYS 10 PELICHUIO 3a1auHl

3HaeT: CHOCOOBI, TIPHUEMBI, ANTOPHTMBI  PEIICHUS

MaTeMaTHYECKHX 3a/1ay.

YMeeT: NpUMEHSTh CIIOCOOBI, MPUEMBI U alNTOPHTMBI UL
pelIeHHs NOCTAaBJICHHBIX 3a/1a4.

VK-1.2. HaxoauT, KpUTHYECKH aHAIN3UPYET U BHIOUpAECT

HHpOpPMAIHIO, HE00XO0IUMYIO JUIst peuieHus
MIOCTaBJIEHHOH 3a/1a41
3HaeT: MaTeMaTH4YeCKyl0 TEPMHUHOJIOTHIO; OCHOBHBIE

JTanbl PEIIEHNS MATEMATHIECKUX 3a1a4.
YMeeT: HaxOOWTh, aHAIU3HUPOBATh, HAXOIWTH HYKHYIO
UHGOPMALHIO I PEIICHUS MaTEMaTHUECKUX 3a/1ad.
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1
dynxmm: f (x) = (4+ x|x —5|) 4,

2. PemTeHepaBeHCTBO: x2 -3x—-3<5-x.

S_Zﬁ’?ﬁjﬁﬂd)

(OtBer: X <

3. PemmreypaBHeHue: x° + y2 =64.

4, PemmireHepaBeHCTBO: 4 /5 - |x +1| <2+x.

(Omser: 0<x<4)
y>5;

5. PemmrerpaduueckuCHCTEMyHEPAaBEHCTB | )
Yy —6y+x°+2x<15.
KputepunonieHnBanus (IpaBUIBHOCTS):

4-5 GayIoB: BHICOKMHYPOBEHB.

Bce 3agaHus BBINOJIHEHBI BEpHO Oe3 OIIMOOK; NPHUBEIECHBI OCHOBHBIE J0Ka3aTEIbCTBA;
YeTKO CGOPMYIHPOBaHBI OCHOBHBIC BBIBOJBL [IpHuBeneH (NOKa3aH) OpHUIHHAIBHBIN
CHoco0 pemeHus 3a1a4u.

3 Gasyuta: cpeTHUIA yPOBEHb.

Bce 3amaHusi BBINMOJHEHBI BEPHO, HO JIONMYCKAETCS OJHA - JBE OINMOKH; IPHUBEICHBI
OCHOBHEBIE JIOKa3aTeNIbCTBA.

0 — 2 6anna: HU3KUH YPOBEHb.

3agaHus BBINOJHEHBI C OMIMOKaMH; NpUBeIeHA (GOPMYIHpPOBKA HoOKa3aTenbecTB (O3
JI0Ka3aTesIbCTBA); HeBepHas (GOPMYIUPOBKA JOKA3aTEILCTB, HEBEPHOE PEIICHUE.
[Ipumeuanue:

MakcumanbHOe KOJIMYEeCTBO OaJIOB 3a BBHINOJIHEHHE KOHTPOJBbHON paboTel — 5 6anios;
MHUHUMaJbHOE — 3 Gaa.

Konnoxksuym

[IpumepHBIe BOIPOCHI ISt 00CYXKICHUS

. IlonsiTHE ypaBHEHUs, HEPABEHCTBA C OJHOM NEPEMEHHOIA.

. TeopeMsI 0 paBHOCHIIBHOCTH ypaBHEHHIA, HEPABEHCTB.

. YpaBHeHue ¢ 1Byms nepeMeHHbIMUA. OCHOBHBIE TTOHSTHS.

. YpaBHerue uHAA. OCHOBHEIE IOKa3aTEIbCTBA.

. Cucrtema ypaBHeHHMH ¢ IByMs niepeMeHHbIMU. OCHOBHBIE MOHATHSL.

. CHCTeMBI ¥ COBOKYITHOCTH HEPABEHCTB C ONHOI epeMeHHOi. OCHOBHBIE TIOHATHSL.

. MeToab! pereHnst HepaBeHCTB, COIEPIKAIIUX a0COTIOTHYIO BETHUHHY.

. MeToap! pelieHnst HppanuoHaIbHBIX HEPABESHCTB.

02N LN bW~

KonrponbHaspabora Ne 2.

OCHOBHBICTEMBI:

1. VYpaBHeHHE C ABYMSANCPEMEHHBIMHE.

2. Oyukiun. O6nacThonpeaeaeHusA)yHKIUH.

3. CucTeMbl U COBOKYITHOCTH HEPAaBEHCTB C OJHOMN
TIepeMEeHHOM.

4, CrocoObIpeneHUINPPAIHOHATbHBIXHEPABEHCTB.

I'paduueckoe pemeHne HEpaBeHCTB U CHUCTEM C JABYMS
NepEMEHHBIMHU.

PesynbraTel 00yueHus:

VK-1.1. Amnanusupyer 3ajgady, BbIAENAS OTalbl €€
pelleHys, JeUCTBUS 110 PEIEHUIO 3aJaYl
3HaeT: cHOCOOBI, INPHUEMBI,  AITOPUTMbI
MaTeMaTHYECKUX 3a/au.

YMeeT: NPUMEHSTh CIIOCOOBL, IPUEMB] U aJITOPUTMBI UL
peleHys NOCTaBJICHHBIX 3a/1a4.

peuicHusd

VK-1.2. Haxonur, KpUTHYECKU aHAJIU3UPYET U BBIOMpaeT
uHdopManuo, HEOOXOUMYIO JULsL pelieHus
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9. I'paduueckoe penieHne CUCTEMbI ypaBHEHUI HEPABEHCTB C IBYMS IIEPEMEHHBIMH.
Kpurepun ouennBanus:

8-10 6a10B — BBICOKHI YPOBEHB.

Teoperudeckuii M MPAaKTUYECCKUH OJIOKM BBIMOJHEHBI BEpHO. YETKO IpeacTaBICHbI
OCHOBHBIE JI0Ka3aTeNbCTBA, CIIOCOOBI PEIICHNsT YpaBHEHHMs, HepaBeHCcTBA. OTCYTCTBYIOT
MaTeMaTHYeCKHe OUIMOKH.

5-9 6ayIoB — cpelHHiA YPOBEHB.

Teoperuueckuii U NpakTHYECKHi OJIOKM BBINOJHEHBI BepHO. [IpencraBieHbl OCHOBHBIC
JI0Ka3aTeNIbCTBA, CIOCOOBI PpENICHUs YpaBHEHHs, HepaBeHCTBA. MOTYT colepKarcs
HETOYHOCTH, HErpyOble MaTeMaTHYeCKre OIMOKH (Honyckaercs 1-2 ommnoku).

0-4 Gayuta — HU3KUI YPOBEHB.

Teopernueckuil U MpakTUUECKUH OJOKU BBINONHEHHI ¢ ommOkamu (3-4 ommbku). He
YEeTKO TNPEJCTaBICHbl OCHOBHBIE JOKa3aTeNIbCTBA (WM OHH OTCYTCTBYIOT), HMEIOTCS
rpyOble MaTeMaTHYECKUE OIIUOKH.

[Ipumeuanue. 3a KOJIOKBUYM CTaBUTCSI MAaKCUMATbHOE KOJIMYECTBO OainioB — 15 6amos;
MHUHUMAaJbHOE — 8 0aJLIOoB.

II0CTABJIEHHOM 3a/1a4u

3HaeT: MaTeMaTHYeCKyl TEPMHHOJIOTHIO; OCHOBHBIE
9Talbl pELIeHUs MaTeMaTUIECKUX 3a4au.

VYMeeT: HaxoIWTh, AHATU3UPOBATH, HAXOAUTH HYKHYIO
nH(pOpMaLUIo (u3 yCIIOBHIA) UL peleHus
MaTeMaTHYEeCKUX 3a/1ad.

Tema KOJUIIOKBUYMa ((ypaBHeHI/ISI 1 HEPABCHCTBa»

PesynbTarhel 00yueHus:

VK-1.1. AmnanuszupyeT 3ajaudy, BbLIEIAS JTalbl ¢e
pelIeHus, IeHCTBHUS 110 PEIICHUIO 3aJaTH
3HaeT: cHOCOOBI, INpPUEMBI, AJITOPUTMBI
MaTeMaTHYEeCKUX 3a/1ad.

VYMeeT: NPUMEHATH CIIOCOOBI, IPUEMBI M aJITOPUTMBI IS
pelIeHns HOCTaBIEeHHBIX 3a4ad.

peieHus

VK-1.2. HaxoauT, KpUTHYECKH aHAIN3UPYET U BHIOUpAET
UH(OpPMAIHIO, HEOOXOTUMYIO JUIS peleHus
MOCTaBJICHHOMN 3a1a4n

3HaeT: MaTreMaTH4ecKyrd TEPMHHOJIOTHIO; OCHOBHBIE
9Tambl peuIeHus MaTeMaTHIeCKUX 3a1ad.

YMeer: HaxoQuTh, AHAJIU3UPOBATh, HAXOAUTH HY)KHYIO

I/IHCI)OpMaLII/IIO JJId peIICHUA MaTEMATHYCCKUX 3a1ad.

CamocrostenbHas pabora (00s3aTesbHbIe
(bopmbr)

BeInonHeHHe caMOCTOSITENbHON PabOThI (KOHCIICKT)

Kpurepun oneHnBanus:

2 Oamma — cojepXkaHHE COOTBETCTBYET TEMe; Marepual 4YeTKO CTPYKTYpHPOBaH;
COJICPKHUT OCHOBHBIE BHIBOIBI.

1 Gamn — comep)kaHHE COOTBETCTBYET TEME; MaTepHall CTPYKTYPHPOBAH; COAEPHKUT
JOTIOJTHUTENIbHBIN MaTepuall, IOMyCKalOTCs HETOYHOCTH.

IMpumeuanune: MakcumanabHOe M MUHHMMAajbHOE KONMYECTBO OamnoB — 2 Oamma. Ecim
oOydaromuxcsiHadbupaer | 0ayul, KOHCHEKT HaeTcs Ha JOpabOTKy Ui JOCTIIKCHUS
MaKCHMaJIbHOTO Oaiia.

BrimonmHenne nomantieit paboTsl

Kpurepun ouenusanus:

2 Oamwia — [gOMallHee 3aJaHHE BBINOJHEHO IOJHOCTBIO, HE CONEPXKUT CTPOTUX

TeMmbl U1 BBITTOTHEHUS! CAMOCTOSITEIEHON paboThI:

1. OyHKOHA OpsAMas NPOIOPHHOHAIBHOCTE y=KX. Ee
CBOIicTBa, TpaduK.

2. ©ynknus oOpaTHas MPOMOPIMOHANBHOCTE y=K/X. Ee
CBOIicTBa, TpaduK.

2
dyHKIAS y=ax +e6x+c.

CaoiictBa, rpaduk. Bepmmna mapaboibl. KoopmuHaTbt
BEpPLIMHBI 1apadOJIbL.

4. Jluneitnas pynkiwst y=kx+b. CBoiicTBa, rpaduk.
Pe3ynbraThl 00yueHus:

VK-1.1. Amnanusupyer 3ajgady, BbIAENAs OTalbl €€
peleHus], ISHCTBUS 110 PELICHUIO 331a41

3. KBappatuunas
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MaTeMaTHYECKHX OIINOOK.
1 Gayur — gomaiHee 3a/laHUe BBIMOJIHEHO IMOJHOCTBIO, COACPKHUT 1-2 MaTeMaTHYeCKUe

omKOKK; HeTO4YHas (GOPMYIUPOBKA ONPEETICHUSL.

ITpumepHsbIe 3aJaHUs K BHIIIOJIHEHUIO KOHTPOJIbHOM pa®oThl Ne 1.
1. B npsAMOyroiabHOM TpeyrojbHUKE MEHbIIMH yros paseH (Y. IlepneHaukyisipHO
TMIOTEHY3€ INPOBEJEHA IpsAMas, Aeidllas TPEYrolbHUK HA [BE PaBHOBEIMKUE 4YacTU.
Omnpenenure, B KAKOM OTHOIICHUH 3Ta NPsIMast IETIUT THIIOTEHY3Y.

N 2
2. Inomaas 60k0BoiT moBepxHOCTH KoHyca pasaa 0077 M°, a pamnyc ocHoBamus paBen
6 M. Haiinure paccTosHUE OT IIGHTpa OCHOBaHUS 10 obOpa3syromieii konyca. (IIpumeuanue:

Gox.noe.xonyca — 7RI y, e R — paanyc ocHoBanus; | — o6pasyroras KoHyca.)

3. IlocTpoiiTe TpeyroJbHHK MO ABYM CTOpPOHaM M MeJIuaHe, MPOBEIEHHON K TpeTbei
CTOpOHE.

4. TlocTtpouTh NPAMOYrOJbHBIM TPEYroJbHMK IO KAaTETy M CyMME€ BTOPOIO KareTa U
THIIOTEHY3HI.

5. Haligure neHTp BIMCAaHHON OKPYKHOCTH OCTPOYTOJbHOTO TPEYTOJbHHKA.

ITpumepHsbIe 3aaHNUs K BHIIOJIHEHUIO KOHTPOJIbHON paboThl Ne 2.

YcraHoBUTE, B KaKOH 3aBUCUMOCTH HAXOZATCS BEJIMYMHBI, pAaCCMaTpHUBaeMble B 3a/adax,
U YKQXXHUTE Pa3IMYHbIE CIIOCOOBI UX PEIICHUSI.

1. U3 aByx roponoB, HaxoIsfImuxcs Ha paccTosHuM 520 KM, OJHOBPEMEHHO BBIIUIN
HaBCTpedy Apyr Apyra JBa IMOe3fa M BCTPETWINCH uepe3 4 waca. OguH moess el co
ckopocThio 60 kM/4. C Kako# CKOPOCTBIO 1INl BTOPO#t moe3n?

2. OguH Tpaktop padoran B Hexenmo 50 yacoB, npyroi — 48 vacoB. O0a Tpakropa npu
OJIMHAKOBOH HOpME U3pacXo[0Bajld 3a Helelro 686 JUTpoB roprodero. CKoIbKO JUTPOB
TOPIOYET0 U3PACX00BaJ 3a HEJENIO KaKIbIH TPaKTop?

Pemire crienyromue 3aiadud M OOBSCHUTE, KaKWEe ONEPallMd HajJ BEIUYMHAMH OBUTH
BBIIIOJTHEHBI.

3. 3a Tpu Kycka TkaHu 3amnatuwin 60 pybraei. 3a nepsriii Kycok 3amatuian 30%

3HaeT: crnocoObl, IPUEMBI,
MaTeMaTHYECKHX 3a/1ad.
YMeeT: NPUMEHATH CIIOCOOBI, IPUEMBI M allTOPUTMBI JUIS
PpeIIEeHHs IOCTABJICHHBIX 3a/1au.

AJITOPUTMBI peueHusn

VK-1.2. Haxoqur, KpUTHUECKU aHAIU3UPYET U BBIOUpaeT

“HPOPMALIHIO, HEO0XOIUMYIO VIS pelieHus
MIOCTABJICHHOM 3a/1a41
3HaeT: MAaTeMAaTHYCCKYH) TCPMHHOJIOTHIO;, OCHOBHBIC

OTaIlbl pCIICHNUA MAaTEMATHICCKUX 3a/4a4.
Ywmeer: HaxoquTh, aHAJIU3UPOBATh, HAXOJAUTH HY>KHYIO

rH(OPMALINIO JJISI PEIIeHHsT MaTeMAaTHIECKHX 3a1ad.

PesynpTatel 00yuenus:

VK-1.1. Amnamusupyer 3ajgady, BBbIAENAA OTalbl €€
pelenus], 1eHCTBYS 110 PELIEHHIO 3a/1a4U
3HaeT: cHOCOOBI, INpPUEMBI, AITOPUTMBI
MaTeMaTHYECKUX 3a/ad.

YMeeT: NPUMEHSTh CIIOCOOBI, IPUEMb] U allTOPUTMBI UL
pelLlIeHNs NOCTAaBIEHHBIX 3a1a4.

VK-1.2. Haxoaut, KpUTHUECKU aHAIU3UPYET U BHIOMpaeT

peieHus

“HPOPMALIHIO, HE00XOIUMYIO IS pelieHus
IIOCTABJICHHOM 3a7auu
3HaeT: MareMaTW4ecKyld TEPMHHOJIOTHIO; OCHOBHBIC

JTanbl PEIIEHNS MaTEMATHIECKUX 3a1a4.
YMeer: HaXoUTh, aHAIN3UPOBATh, HAXOAUTH HYKHYIO

UH(OPMAIMIO I PEIICHUS MaTEMaTUUECKUX 3a/1ad.
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Bcel croumocTu. Bropoii kycok oka3zaincs Ha 12,8 py6. nopoxe Tperbero. CKoIbKO CTOUT
Ka)KIbIH KyCOK TKaHU?

4. Iepumetp Tpeyronbhuka 37 cm. OnHa cropoHa 12 oM, apyras cocraBisieT 75%
JUTMHBI TIEPBOH CTOPOHEI. UeMy paBHa JAJTMHA TPEThEe CTOPOHEI?
5. B kycke 06bu10 25 M TKaHW. XBaTUT JIM 3TOM TKAaHHU, YTOOBI CIINThH 8 IUIATHEB,

pacxonys Ha Kaxjaoe o 3 M?

Kpurepuu orieHuBaHus (MPaBUILHOCTB):

5-0aJII0B: BHICOKHI YPOBEHb.

Bce 3amaHus BBIMOJIHEHBI BEpHO 0e3 OIIMOOK; MPUBEICHBI OCHOBHBIC JI0KA3aTENIbCTBA;
YeTKO CGOPMYIHUPOBaHBI OCHOBHBIC BBIBOJBL [IpHuBeneH (MOKa3aH) OpHUIHMHAIBHBIN
Croco0 peleHus 3a1a4u (MM 3a]a4a pellieHa paliOHaIbHBIM CIIOCOO0M).

3-4 Gayta: cpelHU ypOBEHb.

Bce 3amaHusi BBIMOJIHEHBI BEPHO, HO JIOMYCKAeTCsl ONHA - JBE OIIMOKU; MPHBEICHBI
OCHOBHBIE JIOKa3aTeJILCTBA, CHOPMYITUPOBAHBI BHIBOMEL.

0 — 2 6anna: HU3KUN yPOBEHb.

3amaHus BBHIMOJHEHBI C OIMIMOKaMHU; TpUBeAeHa (OpPMYIHUpOBKa JoKa3ateibcTB (0Oe3
JIOKa3aTeNbCTRA); HeBEpHas (POPMYITMPOBKA JOKA3aTEIILCTB, HEBEPHOE PEIICHHUE.
[Ipumeuanmue:

MakcuManbHOEe KOJIMYECTBO OAJUIOB 3 BBINOJHEHHE KOHTPOIBHON paboTHl — 5 Oaiios;

MHMHHMMaJIBHOE — 3 Oaia.

CamocrositenbHas pabora (Ha BEIOOD
00y4aroIIerocs)

ITpe3eHTanuu 1o Teme

2 Oamma - Tpe3eHTalMs COOTBETCTBYET BBHIOPAHHOHM TeMe OOyJaloNIWXCs; BEIMONHEHA B
COOTBETCTBUU C OCHOBHBIMH Tpe60BaHI/I$1MI/I K IIPE3CHTAlUsAM.

1 Gamr - mpe3eHTAIUs COOTBETCTBYET BHIOPAHHON TeMe OOYdYarOIIMXCS; BBHIIOTHCHA B
COOTBETCTBHU C OCHOBHBIMH Tpe6OBaHI/IﬂMI/I K HOpe3CHTaluAM; COIACPKUT HEOOYCTHI B
oopMIICHHH.

0,5 6amoB - Mpe3eHTaIMs COOTBETCTBYET BEIOpAaHHOM TeMe 00y4aronuXcsl; BHIIONHEHA B
COOTBETCTBHH C OCHOBHEIMH TPEOOBAHUAMH K IPE3CHTAIMAM; COTEPKUT HETOUHOCTH; 2-3
OILIMOKH.

ITpumepHBIe T€MbI JJIEKTPOHHBIX [PE3CHTaLU

1. AnreOpandeckue BRIPRXEHHUS: 3apOKACHHE, TIOHATHE U
o0bekr m3ydeHuss B HKM  (HayanbHBIE  Kypc
MAaTEeMaTHKH).

2. MHorounensl, ux cBoicTBa. KBagpaTuuHbelili u
KyOU4ecKHi TpexuJieH.

3. UcTopust CTaHOBIEHUS U PAa3BUTUS alIreOpsl.

4. Teopust ypaBHEHHN: MCTOPHS 3apOXKICHHUS U PA3BUTHA.
5. Juodanrossle YpaBHEHU («Apudmernkar
Huodanra).

6. U3yueHue ypaBHEHMH B  HauyaJlbHOM  Kypce
MaTeMaTHKH.

7. «'eomerpuyeckas anredpay» APEeBHUX TPEKOB.

8. M3ydyeHue HEpaBEHCTB B HAYAJIbHOMU LIKOJIE.

9. CucteMsl U COBOKYITHOCTH HEPABEHCTB.

10. DnemeHTapHbBle (DYHKIMH, UX CBOWCTBA W TrpaduKH
(mosHOE MCCeI0BaHUE).

11. M3yuenune GyHkumoHansHOM 3aBrcuMocTi B HKM.
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12. 3apoxaeHue anreOpsl.

13. «Bceoobuias apupmerukay» V. HproroHa.

14. Hcropuueckue CBEICHUS O BO3HUKHOBEHMU U
Pa3BUTHH MOHATHS «QYHKIHSD).

15. Bo3HUKHOBEHHE IOHATHS «IIEPEMEHHAs BEJIMUMHAY.
16. Pemenue B apeBHOCTU. CuUCTeMbl ypaBHEHUIl NEpBOi
CTEMNEHH C IBYMS] HEHM3BECTHBIMHU.

17. 3apoxneHue M pa3BUTHE  anrebpandeckon
CHMBOJIHKU.

17. «YHuBepcanbHas apudpmeTukay JI.Dinepa.

18. CrapunHple MaTeMaTHYeCKHE pa3BICUCHUS C
aJreOpanvecKUMU BBIPAXKECHUSIMU.

19. TlpencraBnenne QyHKIHUHA C TOMOIIBIO OCCKOHEUHBIX
psnos (H. Mapxkarop, Y. bpoynkep, Y. HptoToH 1 ap.).
20. JuddepennunansHoe ucuncieHue GyHKIui.

21. Meron koopauHar P.Jlekapra.

22. llenouncieHHbie QyHKIUH.

23. AHanuTHyeckas ~TEOpHS  TPUTOHOMETPHYECKHX
(byHKIUH.

Pe3ynbraTel 00yueHuUs:

VK-1.2. HaxoauT, KpUTHYECKH aHAIN3UPYET U BHIOUpAET
UH(}OPMAIHIO, HEO0OX0UMYIO JULS pelieHus
MIOCTABJIEHHOM 331291

3HaeT: MaTeMaTH4YeCKyl0 TEPMHUHOJIOTHIO; OCHOBHBIE
9Tambl penIeHUss MaTeMaTHIeCKUX 3a1ad.

YMeer: HaxoQUTh, AHAJIU3UPOBATh, HAXOAUTH HYKHYIO
“H(OPMALIUIO A PEIIeHHsT MaTeMAaTHIECKHX 3a1ad.

KonTtponbHOE MeponpHATHE 10 pa3leny

TectupoBanue: «@ynkuuu. Ypasaenus. HepaBencrsa»

Kpurepun oneHuBaHus (IPaBUIIBHOCTD BBITOTHEHHS TECTA):

5-6 0aJI0B: BBICOKUII yPOBEHB.

3-4 Gayta: cpeTHUI yPOBEHb.

0-2 Gana: HU3KUIYPOBEHb.

TectupoBanue: «BennunHbI B HAYaIbHON MIKOJIE. DJIEMEHTHI T€OMETPUID
Kpurepuu orienuBanus (IpaBUIIBHOCTD BBITOJIHEHHS TECTA):

5-6 6aTOB: BHICOKHI YPOBEHB.

3-4 Gayuta: cpelHUi ypOBEHb.

0-2 Gamta: HUBKUIYPOBEHb.

Tema TECTUPOBAHUSA «DyHK1UU. VYpaBHeHuUs.
HepagenctBa»

Pe3ynbraTsl 00yueHus:

VK-1.1. Amnamm3upyer 3amady, BBIETSAS OTambl ee
pelenus, 1eHCTBYS 10 PELICHUIO 3a/1auul

3HaeT: CrmocoObl, TPHEMBI, AaNrOPUTMBI  PEIICHHUS
MaTeMaTHYEeCKUX 3a1ad.

YMeer: NpUMEHATh CIOCO0bI, MPUEMBI U AJITOPUTMBI IS
pEILIeHNs HOCTABIEHHBIX 3a1a4.

VYK-1.2. HaxoauT, KpUTUYECKH aHAIN3UPYET U BbIOUpaeT
UH(}OPMAIHIO, HEOOXOAUMYIO ULt pelieHus
[IOCTaBJICHHOH 3a/1a4u
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[TpumepHsbIe 3a1aHNs 11 KOJUIOKBUYMa
[IpakTudeckas 4actb

1. Ha xarere BC mpsmoyromsnoro tpeyrompaumka ABC kak Ha amamerpe
NIOCTPOEHA OKPYKHOCTh, Nepecekaromas runoreny3y AB B Touke K. Halinure nnomans
tpeyrosnsarka BCK, ecit BC=a, CA=D.

2. UYepe3s panuyc ONMCAHHOTO KPyra BEIPa3HTE CTOPOHBI CIEAYIOIMINX IPABUIBHBIX
MHOTOYTOJbHUKOB!

a) TPEYroJbHUKA;

0) YETHIPEXYTOJILHHKA,

B) 6-TH yrOJIbHUKA;

T) §-MH yTrOJIbHUKA.

3. Haiinure mmomaap TpeyroabHHKA, JBE CTOPOHBI KOTOpPOTO paBHBI 6 u 8, a
MeJlaHa, 3aKJII0YeHHAs MKy HUMU, PaBHA 5.

4, IocTpoiite 0Tpe3ok, paBHbIN \/g em; VA7 em.

5 bc
a

Kpurepuu ornienuBanus (IpaBUILHOCTh BBINOIHEHHS pabOTHI)

OTJIMYHO 5 0amios;

XOPOILO 4 Ganna;

YIOBICTBOPUTEIHHO 3 Oamna;

HEY/IOBJIETBOPUTEIILHO HIKe 3 6annos.

Janbl oTpe3kH a, b u ¢. [TocTpoUTs 0Tpe3ok X =

3Haer: MAaTEMaTUYICCKYyI0 TEPMHHOJIOIHIO;
OTaIbl pEHICHUA MaTEMAaTHICCKUX 3a1a4.
Vwmeer: Haxo4uTb, aHAJIU3UPOBATh, HAXOAUTb HYXXHYIO

OCHOBHEIC

nH(OPMALIIIO AT PEIIeHHs] MAaTeMAaTHIECKHX 3a1ad.

OcHOBHbIE T€MbI KOJUIOKBHYMa
Teoperuueckuii 6J10K.

DNeMEeHTHI TeOMETPHH.

1. AkcuomaTtuka eBKIUI0BOM reoMeTpuu.

2. TloHsTHe TEOMETPUYECKOW  (QUTYDHI.
reoMeTpuueckas purypa.

3. Vel Bunsr. OcHOBHEIE CBOMCTBA.

4. TlapajnenpHble U HEPHEHAUKYISIPHbIE MpsMbIE, HUX
cBO¥icTBa 1 npu3Haku. Teopema Paneca.

5. TpeyronbHuku. [Ipu3Haku paBeHCTBA TPEYroJIbHUKOB.
Buas! TpeyrosibHUKOB U UX CBOCTBA.

6. UYerspexyrompuuku. [lapamremorpamm,
IPsIMOYTOJILHUK, poMO, kBazpart. VIx cBoiicTBa.
7. Muoroyrosibpaukd. CBOHCTBA.

8. OxpyxHocTb.  lleHTpanbHBIE  yroia.  Yrou,
BIIMCAHHBIA B OKPYKHOCTh. KacaTenmbHas K OKpYKHOCTH.
OKpyXHOCTb, OIMCaHHAas OKOJIO TPEYrojbHUKA U
BIIMCAHHAS B TPEYTOJIbHHUK.

Brimykomast

Tpanenus,

9. OneMeHTapHbIE 3aJa4l Ha IOCTPOCHUE.
10. DTarbl pemeHns 3aa4 Ha MOCTPOCHHE.
11. IIpeoOpa3oBaHue reoMeTpUYECKUX QUTYp:

a) oceBasi CUMMETpHs, apaUIeNIbHbIH NIEPEHOC, TI0BOPOT,
LIEHTpaJIbHASI CUMMETPHS;

0) romoTeTus, moao0ue.

12. N3o0paskeHne MPOCTPAaHCTBEHHBIX (UIyp Ha
IUIOCKOCTH:

a) CBOMCTBA MapaJlIeIbHOIO IPOCKTUPOBAHUS,

0) MHOTOTPaHHHKH 1 UX H300pakeHHs, TeopeMa Difepa,
B) IIap, HWJINHIP, KOHYC ¥ UX U300paKeHHS.

13. IousTue MHOTOIpaHHHKA.
MHOTOI'paHHHUKOB. [IpaBUIbHBIC MHOTOTPAaHHUKH.
Teopema Diinepa i BBIULYKJIBIX MHOTOIPAHHUKOB.
14. Tena Bpamenus. Cdepa u mmap.

15. Tena Bpamenwns. L{unuHaap 1 KOHYC.

16. I'eomeTpuyecKoe MECTO TOUEK.

Buner
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17. 'eomeTpUdecKHe IOCTPOECHUS Ha IIIOCKOCTU.
PesynbTarhel 00yueHus:

VK-1.1. AmnanusupyeT 3ajaudy, BBLAENAA OTalbl €€
peLIeHus, IeHCTBHS 10 PELICHHIO 3a1aut

3HaeT: crmocoObl, TpPHEMBI, AaNrOPUTMBI  PEIICHHUS
MaTeMaTUYECKUX 3aau.

YMeeT: NpUMEHSTh CIOcOoOBI, MPUEMBI U alTOPUTMBI UL
pELIEeHNUs] HOCTaBIECHHBIX 3a/1a4.

VYK-1.2. HaxoauT, KpUTHYECKH aHAIN3UPYET U BHIOUpAET
nHpopManuo, HEOOXOUMYIO JULs pelieHus
MOCTaBJICHHOM 3a1aun

3HaeT: MaTeMaTH4YeCKyl0 TEPMHUHOJOTHIO; OCHOBHBIE
9Tambl peuIeHUs MaTeMaTHIeCKUX 3a1ad.

YMeeT: HaxoAuTh, AHAIM3UPOBATh, HAXOAUTH HYKHYIO

“H(OPMALINIO JJISI PEIIeHHsT MaTeMAaTHIECKHX 3a1ad.

TIpomexyTOoUYHBIiT KOHTPOJIb (KOJHUECTBO OAIIIIOB)

MHUHMMaITEHOEKOINIECTBOOAIIIOB - 28

MakcumaapHOEKOINIecTBOOAIIOB - 50

HpOMe)KyTO'{Haﬂ aTTrecranusa

HpCZ[CTaBJ'ICHI)I B (bOHJ:[e OLCHOYHBIX CPECACTB IJId HpOMe)KyTO‘«IHOﬁ aTTeCTalliy 110 JUCLHUIIIINHE
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