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1. LIEJIM 1 3AJJAYY OCBOEHUSI JUCUIIIMHBI (MOIY.JI5)

Ienb u3ydeHus AUCUUILTUHBL (OPMHUPOBAHUE HEOOXOIUMBIX CUCTEMAaTH3UPOBAHHBIX MATEMaTUUECKUX 3HAHUII, Ha OCHOBE KOTOPBIX
CTPOHTCS HAYAIBHBIA KypC MAaTEMaTHKH; Pa3BUTHE YMEHHUS CAMOCTOATENBHO aHAIM3UPOBATh C TMTO3UINI MaTeMaTHYECKHX TEOPHH
coJiepKaHue IIKOJIbHBIX y4eOHUKOB MaTeMaTHKU ¥ OCOOUS I IeTell HauaabHOM IIKOJIbL; IPOAODKEHUE MATEMATHYECKOTO
00pa3oBaHus OaKaIaBpOB

3aja4uy U3y4eHUs TUCLUMIMHBL:

- opMHpPOBaHNE OCHOBHBIX MOHATHI MaTeMaTHYeCKON HAYKH, HEOOXOAUMBIX AT JaIbHEHIIET0 YCBOCHHS MATeMaTHKH;

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

- OCO3HaHHE PO ¥ MECTa MaTeMaTHIECKOr0 00pa30BaHUs B Pa3BUTHH HHTEIIEKTYaIbHBIX CIIOCOOHOCTEH 00ydaromuxcs.

O6nacts npodeccuonanbHoi gesrensHocty: 01 O6pa3oBaHue U Hayka

2. MECTO JUCHUILIJIMHBI (MOAYJIsI) B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBbI
Huxn (pasgemn) OIT: |B1.0.08
2.1|Tpe601mmm K IIpeBapHTe/ILHOI N0r0TOBKe 00y4al0Ierocs:

ConeprkaHre JUCHUIUTAHBI 0a3upyeTcsl Ha MaTepuane:

MaTeMaTI/IKaY I[I/I,Z[aKTI/ILIeCKI/Ie OCHOBBI OGY‘IGHI/I}I MaTEMaTHuKe, Jloruko-maTeMaTHueCKHe OCHOBBI O6y‘IeHI/I}I MIaarux
IIKOJIbHUKOB, I/IH(i)OpMaTI/IKa u I/IH(i)OpMaHI/IOHHO-KOMMyHI/IKaIlI/IOHHI;IG TEXHOJIOTUM B HaYaJIbHOH IIKOJIE,

2.2| AucuumianHbl (MOIYJIM) U MPAKTUKH, JUISI KOTOPBIX 0CBOECHHE TAHHOM TUCIUIIJIHHBI (MOAYJIs1) HEOOX0IUMO KaK
npeaiiecTByoIlee:

HI/I,Z[&KTI/I‘ICCKI/IG OCHOBBI 06yquH51 MaT€MaTHKEC

Metoasl MaTeMaTHIECKON CTATUCTUKH B IEIarOTHYSCKUX UCCICTOBAHMIX

IIcuxomoruaeckne OCHOBBI OGY‘-IGHI/ISI MaTEMaTHUKC MJIaJIINX ITKOJIbHUKOB

Meroanka 06yqu1/I;1 MaTCMaTUKC MJIaJIINX ITKOJBbHHUKOB

Pa3BuTHE MaTeMaTHYECKHX CIIOCOOHOCTEHT AeTeil OIKOIBHOTO BO3pacTa

VYueOHas MpaKTHKA MO MPOCKTUPOBAHHIO MIPOTPAMM BHEYPOUYHOH IEATEIBHOCTH Ha OCHOBE HH(POPMAIHOHHO -KOMMYHHUKAITHOHHBIX
TEXHOJIOTUI

3. KOMIIETEHL[Y OBYYAIOIIETOCSl, POPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUIIJIMHBI
(MOZYJIST)

YK-1 Cnocoden OCyIIECTBJIATDH MOUCK, Kpl/lTl/l‘leCKI/lﬁ AHAJIM3 U CUHTE3 ](lH(l)OpMaIII/II/I, NPUMECHATH CHCTEMHBIH MOAXO0 AJIsI
PECHICHUSA MOCTABJICHHBIX 3a1a4

VYK-1.1 Ananuszupyer 3agauy, BblaeJIsisi ITaNbI ee pelieHnsl, 1eiiCTBUA M0 PelIeHHI0 3a1a41

3HaeT: CHOCO6I)I, IMPHUCMBI, AJITOPUTMBI PEHICHUA MaTEMAaTUICCKUX 3ada4.
Vmeer: TMPUMCHSTH CHOCO6I)I, MPUEMBI U AJITOPUTMBI JUIS PCHICHUS MOCTABJICHHBIX 3a/1a4

YK-1.2 HaxoauTt, KpUTHYECKH aHAJIH3HPYET H BbIOUPaeT HH(OPMALNIO, HE00XO0AMMYI0 1151 PeLieHUs TOCTABJICHHOM 32124

3HaeT: MaTeMaTU4ECKYI0 TEPMHHOJIOTUI0; OCHOBHBIE JTAIlbl PELIEHHU MATEMaTHIECKUX 3a4ay.
YMeeT: HaXOAUThb, AaHATM3UPOBATh, BEIOUPATh HYKHYI0 HH(GOPMAIMIO (U3 YCIIOBUS) A PEIICHUS MAaTEMaTHYECKUX 3a1a4

OIIK-8 Cnioco0eH ocylecTBJISITh NEeAArOrH4ecKyIo 1eATeIbHOCTh HA OCHOBE CIelMaJbHbIX HAYYHbIX 3HAHMIT

OIIK-8.1 3naeT: uCTOPHIO, TEOPHIO, 3aKOHOMEPHOCTH H MPUHIUNBI MOCTPOEHU U (PYHKIMOHUPOBAHUSI 00Pa30BATEIHLHOIO
npouecca, poJib H MeCTO 00pa30BaHuUs B )KH3HH YeJOBEKa M 001IeCTBA, COBPeMEHHOe COCTOSIHUE HAYYHOI 00/1acTH,
COOTBETCTBYIOIIIEH NMPeENnoiaBaeMoMy NpeAMeTy; NPUKJIaTHOe 3HaUYeHHe HAYKH; crienn(puiecKue MeTo/Ibl HAy4HOT0

Mo3HAHUS B 00beMe, 00ecleYnBaIOIIEeM MpenogaBaHue YUeOHbIX MPeIMeTOB

3HaerT:

- 6a30Bble 3aKOHOMEPHOCTH U MPUHLIUIIBI PA3BUTHS MAaTEMaTHYECKOTO 00pa30BaHMs;

- OCHOBHBIE TpeOOBaHHs 00pa30BaTEIbHBIX CTAH/IAPTOB

Ymeer:

- TPUMCHATh OCHOBHBIC TIOJIOKCHHS MAaTEeMaTH4eCKOW HayKH s pealu3alud y4eOHBIX TporpaMM B 00pa30BaTelbHBIX
yupexaeHusx coraacHo tpebosanusm ®I'OC HOO

4. CTPYKTYPA H COJAEP KAHUE JUCHUIIJIMHBI (MOLY JISA)

Koa 3ansaTus HaumeHnoBaHue pa3/iesioB U TeM /BUJ 3aHATHS/ Cemectp | YacoB [UHTepaKT.

Pa3nen 1. O6ume NoHATHS TeopeTHYECKHMX OCHOB MaTeMAaTHKH (3JIeMeHThI
TEOPUH MHOKECTB, MOHATHSI, UX MECTO B MOCTPOEHHH MAaTEMATH1ECKOii Teopum,
KOMOWHATOPHKA, COOTBETCTBHSI, OTHOIIEHUSI, 0TOOPAKEeH N )
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11 OO1mue NOHATUS TEOPETUIECKUX OCHOB MaTeMaTUKU (DJIEMEHThI TEOPHU MHOXKECTB 2 10 2
U MaTeMaTH4ecKkoil toruku. IToHsTHe MHOXKECTBA, OTHOIIEHHUS MEXKIy MHOXKECTBAMHU
U OIlepalluy HaJl MHOXKeCTBaMU. MaTeMaTuueckue YTBEpKACHUS U UX
cTpyKTYpHI)/JIex/

1.2 OO1mue NOHATUS TEOPETUIECKUX OCHOB MaTeMaTHKU (DIEMEHThI TEOPUU MHOXKECTB. 2 18 4
Dnementsl komGuHaTopuky. CootBercTBHst. OToOpaxewws) /I1p/

1.3 OO0u1re NOHATHSA TEOPETHUECKIX OCHOB MaTeMaTHUKHU (JIEMEHTHI TEOPHH MHOXKECTB, 2 44 0
MOHATHS, ©X MECTO B TIOCTPOCHUH MaTEMAaTUYECKOH TEOPHUH, SIEMEHTbI
KOMOMHATOPUKH, COOTBETCTBHS, OTHOLICHUS, 0TOOPaXKEHNUS)

[Monsitus. ix MecTo B MOCTPOCHUU MaTeMaTHIECKON TEOPHH.
Jloruyeckas opraHu3anysi MaTeMaTH4ecKOi Teopuu. MaTemMaTHuecKoe
JokazarenseTBo /Cp/

Paznen 2. Ilenble HeoTpHUATeJbHBIE YHCAA. ATropuTMbI. CHCTEMBbI CUUCIEHUS

2.1 [enbie HEOTpHULIATENBHBIC YHCTa. ANTopuTMbl. CHCTeMbI cuncieHus /JIek/ 3 16 5

2.2 Ienbie HEOTpHULIATENBHBIC YHCa. ANTopuTMbl. KosndyecTBeHHAs TEOpus 11EeI0T0 3 26 5
HEOTPHIATENHLHOTO YHCa. AKCHOMATHYECKHI MeTO/I B MaTeMaTuke. CHCTEMbI
cuucnenust /TIp/

2.3 Ienble HeoTpHLATENbHBIE YKca. ANropuTMbl. CucteMsl cuucienus /Cp/ 3 66 0

Paznen 3. lenumocts. Lenbie n pannoHaabHbIe Yncaa. JlecsiTHUHBIE IPOOH.
JlelicTBUTEIbHBIE YHCJIA

3.1 JenuMocTh LiebIX HeOTpUIaTeNbHbIX uncen. L{enbie u panroHanbHbIe YUCIa. 4 22 4
JHecsaruunsie npoou. JeiicrBurensHbie yrcna /JIex/

3.2 JIemuMOCTD TIeTBIX HEOTPUIIATEIbHBIX uncel. [{enblie U panroHaabHbIC YHCIA. 4 34 6
Hecaruunsie npoou. [eiictButensubie uncna /IIp/

3.3 Hemumocts. Llenbie u paroHanbHeie yrcna. Jecatuanbie qpoou. JlelicTBUTEIbHBIC 4 88 0
yucna /Cp/
Paznen 4. ®ynknuu. YpaBHenus. HepaBencrsa. BeimunHbl. JjieMeHTBI
reoMeTpuu

41 Oyuxuun. YpasHenus. Hepasenctsa. Benuunnsl. DnemenTs! reomerpu /JIex/ 5 22

4.2 Oynkunu. Ypasaenus. HepaBeHncta. BenmnanHbl. DeMeHTH TeOMETPHUH. 5 34 6

TIpocteiimue 3anaun Ha noctpoenue /TIp/

4.3 Oyukiun. Ypasaenus. Hepasencrsa. Bennuunbl. JieMenTsl reometpun /Cp/ 5 88 0

5. OneHo4YHbIe 1 METOAUYECKHE MATEPHAJIBI IO AUCHHUILINHE (MOIY.TI0)

5.1. Conep:xanne ayIMTOPHOI padoThI O IMCHUILINHE (MOIYJIIO)

2 cemectp 1 Jexuusi, 1 mpakTHYecKoe 3aHATHE
Pazgen 1. O01mue NOHATHS TEOPETHYECKHX OCHOB MATEMATHKH (3JIEMEHTHI TEOPHH MHOKECTB, IIOHSTHS, UX MECTO B
MOCTPOEHUHN MATEMATHYECKOIl TeOpPHH, KOMOMHATOPUKA, COOTBETCTBHS, OTHOLIEHH S, 0TOOPAKEHHS)
Jlexmms Ne 1 (10 gacoB)

Tema: OO1IMe MOHITHS TEOPETHYECKUX OCHOB MaTEMATUKH. DJIEMEHThI TEOPUM MHOXECTB M MaTeMaTHYeCKOH JIoruku. [loHsTHE

MHOX€ECTBA, OTHOILICHUS MEX/1y MHOKECTBaMH 1 OIEpaIy HaJl MHO>KECTBaMU. MaTteMaTH4ecKue YTBEPKICHUS U UX CTPYKTYPbI
Bormpocs! n 3aganus
1.1. IonsTHE MHOXECTBA.
1.2. OTHOIIEHHs MEKIY MHOKECTBAMHU.
1.3. Onepanuu HaJ MHOKECTBAMHU.
1.4. CpoiictBa nonosiHeHus (3akoHsl e Moprana).
1.5. PazOuenne MHOXeCTBa Ha KIIacChl.
1.6. YMmozakmtoueHus. [IpaBuiibHbIC U HENIPABUIIbHBIE CYKIEHHUS.
1.7. Ilonstus. Ix MecTo B IOCTPOSHUH MAaTEMAaTHUYECKOW TEOPUH.
1.8. DneMeHTH KOMOMHATOPHUKH.
1.9. CootBercTBusl. buHapHbIe OTHOIICHHS.
1.10. Orobpaxenus, aaredbpandeckue CTPYKTYpBL.

[Ipaxruueckoe 3ansTue Ne 1 (18 yacos)
Tema: OO1mue MOHATHS TEOPETHIECKUX OCHOB MaTEMAaTHKU. DIIEMEHTHI TEOPHH MHOXKECTB
Bomnpocs! u 3aganus
1. TlonsTHe MHOXecTBa. DieMeHT MHoKecTBa. Ilycroe MHO)kecTBO. IIpuMepbl KOHEUHBIX M OECKOHEYHBIX MHOXKEeCTB. CHocoObI
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3aaHusl MHOXKeCTB. PaBHble MHOXecTBa. [TonMHOXKecTBO. YHUBepcalbHOE MHOXKeCTBO. Kpyru Ditnepa.

2. Ilepeceyenne OOBEIUHEHHST MHOXECTB, PAa3HOCTh JBYX MHOXKECTB, JONOJHEHHE IO YHUBEPCAIBLHOTO, AEKApTOBO IPOU3BEICHHUE
MHOX€ECTB. 3aKOHBI ONIEpaLlUii Ha/l MHOXKECTBAMHU.

3. IousaTHE pa30ueHNs MHOXECTBA Ha TMOIMAPHO HENEepeceKarolecs MoJMHOKeCTBa (Kinacchl). Pa30HeHne MHOXKECTBAa Ha KJIACChI C
IIOMOILBIO OIHOTO, ABYX M TPEX CBOMCTB.

3anaHus

1. Jlokaxure, uaro <1 vENOD=UuBEINnHul)

2. Haitmure: (A x BYU (€ W A), By, (A\B), (€ N A), (B UA) conn A={d,e.f,0.h,i,j K} B={g,h,K}, C={20,34,56,7,9,12,14}.
3. Jlokaxure, uro (A NEINC =AN(E nC)

4. Haiizre: (A X BYU (C n A) By, (A\B), (C U A), (B N A) ecnu A={1,2,3,4,5,6,7,89,10}; B={538,7}, C={zx.y,t,d,f}.

Tema: DneMeHTb KOMOMHATOPUKH

Bormpocs! n 3anaHus

1. [IpaBuiia CyMMBI U TPOU3BEICHHUSL.

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

3. Couetanus 6e3 MOBTOPEHUIL.

3amanus

1. U3z ropona A B ropox B Benyt 3 noporu, a u3 B B C BenyT 2 noporu. CKoIbKUMH criocodamMu MOXKHO npoexath U3 A B C uepes B?

2. Haiitn uncno mapripytoB u3 myHkta M B myHKT N uepes nynkt K. I3 M B K Beayt 5 nopor, u3 K B N — 3 goporu.

3. B ctonoBoii umeercst 4 nepBbIxX Omtoza U 6 BTOPIX. CKOJIBKUMU CIIOCOOAMU MOXKHO COCTaBUTh U3 HUX 00en?

4. B miaxMaTHOM TYPHHUpPE YYacCTBYIOT 5 HIKOJHHUKOB U 15 oOyuaromuxcsi. CKOJBKAMH CIIOCOOaMHU MOTYT PacHpe/ICIUThCS MecTa,

3aHATBIE B TYPHUPE MIKOJIBHUKAMMU, €CJIM U3BECTHO, YTO HUKAKUE JIBA YYACTHUKA He HaOpaJld OJMHAKOBOTO KOJINYECTBA OUKOB?
Tema: CooTtBercTBHsI. OTOOpaKCHHUS

Bomnpocs! u 3aganus

1. Omneparuu HaJi COOTBETCTBUSIMH.
2. PaBHOMOIIHBIE MHOKeCTBA. CUeTHBIE MHOKECTBA.
3amanus

1.MO>XHO JI1 7IBa MHOXECTBA, MEXY KOTOPBIMH MOKHO YCTaHOBHUTH B3aUMHO OJIHO3HAYHOE COOTBETCTBUE, HA3BaTh PAaBHBIMU.
2. YcraHoBHTE B3aMHO OJHO3HAYHOE COOTBETCTBHE MeX Ty MHOKecTBamu Touek (0,1) u [0,1].
3. IlpuBeure mpuMepbl 33JlaHUi M3 HAYaJIbHOW ILIKOJIBI, IPU BBIMOJHEHUH KOTOPBIX PAacCMaTpPUBAIOTCS COOTBETCTBUS: MHOXKECTBO
OTPE3KOB M MHOJKECTBO HATypalbHBIX YHCENl; MHOXKECTBO NPSAMOYTOJbHUKOB M MHOXKECTBO HATYPaJbHBIX UHCEN; MHOYKECTBO
ypaBHCHI/II\/’I 1 MHOKECTBO HAaTypaJIbHBIX YHUCCII.
3 cemecTp 1 sieknus, 1 npakTHyeckoe 3aHsTHE
Paznen 2. Lleable HeoTpunaTeabHbIe Yncaa. AIropuT™Mbl. CHCTEMBI CUHCTIEHHS
Jlexmus Ne 2 (16 gacoB)
Tema: Llenble HeOTpULIATENBHBIE YHCIIA. AJITOPUTMBI.
Bomnpocs! u 3ananus
1. 3HaueHNe U BO3HUKHOBEHUE anropuTMoB. IloHarue anroputMa (B COAepxKaTeNbHON MaTeMaTuke), ero cBoicTsa. CrnocoOsl 3anucu
anroputMoB. QopMasibHBIE OIPEAETICHUS aJrOPUTMOB. ANITOPUTMHUUYECKAs! Pa3peIiaeMOCTh U HEpa3peIaeMoCTh 3aay.
2. Ilousarue [EJIOr0 HEOTPUUATCIIBHOI'O YHCJia. OCHOBHbIe MoAXOAbI K ITOCTPOCHUIO MHOXKCECTBA LCJIBIX HCOTPHUIATCIIBHBIX YUCECII.
TeopeTuko-MHOKECTBEHHBIN MOAX0/] K TOCTPOSHUIO MHOKECTBA LIEJIbIX HEOTPHLIATEIbHBIX YHCEIL.
2.1. [loHsATHE HATYpaJILHOIO YUCIIA U HYJIS.
2.2. CnoxeHue U BBIYUTaHKE 1IeTIbIX HeOTPUIATENbHBIX unces. OTHOIIEHHE HOPsIKa.
2.3. YMHOXXEHHE U JIeNIeHHE 1IeNIbIX HEOTPUIATEIbHBIX YUCEII.
3. AxcroMmaTH4ecKoe IMOCTPOCHUE CUCTEMBI LEJIbIX HCOTPULIATCIIBHBIX YUCECIT.
3.1. ITonsTHe 06 akcHOMATHYECKOM METOJIE B MaTeMaTHke. AKcHoMaTnieckoe noctpoenue N,
3.2. Meroa MareMaTH4eCcKOW UHIyKIIUH.
3.3. AnreOpanueckue onepauu B Ny,
3.4. CpoiictBa MHOXecTBa N,
4. HarypasibHOE YuCIIO KaK Pe3yJIbTaT U3MEPEHHs BEJTMYHHBL.
4.1. HarypanpHOe 4nciIo Kak Mepa oTpe3Ka.
4.2. Apudmernueckre IeWCTBUS HAJl HATYPAIbHBIMU YHCIAMH.
Tema: Cuctembl cCUUCIEHUS
Bomnpocs! 1 3aganus:
1. HCHO3HHHOHHBIC U NMMO3UILIMOHHBIC CUCTEMBI CUHCJICHHUA.
2. lecATHYHAsA CHCTEMa CUUCIICHUSL.
3. 3anuck 4nces B APYrux MO3UIUOHHBIX CUCTEMAX CUMUCIICHUS.
4. Apupmerndeckue onepanuu HaJl YUCIaMy B MO3UIIMOHHBIX CUCTEMaX CUHUCIICHUS.

[Ipaxruueckue 3anaTus Ne 2 (26 gyacos)
Tema: Llensle HeoTpuLaTeNbHbIE yhcaa. Anroputmsl. KoiaudyecTBeHHas Teopus 11€10T0 HEOTPULIATEIBHOTO YUCIa. AKCMOMAaTUYECKUI
METO]] B MaTeMaTHKe.
Bompocs! v 3aganus
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1. TIoHsATHE HATYPATBHOTO YKCNA U HYIA. 2. OTHOLICHUS «PaBHO», «MEHBIIE» H «OOJIBIIE» HA MHOMKECTBE LIEIBIX HEOTPHLATEIBHBIX
Yucell.

3. 3aKOHBI CIIOKEHUS.

4. OnpeneneHne pa3HOCTH, €€ CYIIECTBOBAHKE U €AWHCTBEHHOCTh. T€OPETHKO-MHOKECTBEHHBIN CMBICI MPABHIT BEIYMTAHUS YHCIA U3
CYMMBI U CYMMBI U3 YHCIIA.

5. 3aKOHBI YMHOXKEHHS.

6. TeopeTHKO-MHOKECTBEHHBIH CMBICI ITPABHJI JEJICHUS CyMMBI U IIPOU3BEACHUS Ha YHCIIO.

7. Axcuowmsl [leano.

8. MeTon MmareMaTH4eCcKOi HHTyKITHH.

3amanus

1. O0BsCHUTE, HCTIONIB3YS TEOPETUKO-MHOKECTBEHHYIO TPAKTOBKY OTHOIIEHHUS «MEHBIIE), II0UEMY:

a)3<6; 6) 7>2.

2. ITokakuTe, UCTIONB3YSI ONIPEAEIEHHE CyMMBI LIEJIBIX HEOTPHULATENBHBIX YHCEI, YTO:

a)4+1=5; 6)2+7=09; B)3+0=3.

3. O00CHYHTE C TEOPETHKO-MHOKECTBEHHON TO3UI[MH KOMMYTATHUBHBII U aCCOIIMATHBHBIN 3aKOHBI CJI0KEHUSI.

4. Kak U3MEHUTCS CyMMa, €CJIM: a) OJJHO U3 ClIaraeMbIX YBEIMYHUTh Ha 2; 0) OJHO M3 CllaraeMbIX YBEIHYHTH B 2 pa3a; B) KaXkJI0€ U3
JIBYX CJIaraeMBIX YBEJIHYHTH Ha 3; T') KAKI0€ U3 IBYX CIIAraeMbIX YBEJIHUUTH B 5 pa3. Bricka3aHHbIE IPEIUIOKEHUS JOKKUTE B 00IIEM
BUJIC.

5. Pasnoute na muoxurenn: X© —x° —12; x° +4x* +5x+2; x°y* —5x)° +6)* —x° +5x—6.

6. JIokaxuTe, UCIOJB3Ys METO MaTEMAaTHIECKON HHIYKIIUH, YTO JUTS JIF0OOT0 HATYPAJILHOTO YHCa N HICTHHHO PaBEHCTBO:

1 1 1 1 n
—+—+ .t =
1.3 3.5 5.7 2n-1)(2n+1) 2n+1

Tema: CHCTEMBI CUUCTICHUS

Bormpocsr u 3aganus

1. Heno3unuoHHkIE U MMO3UIIMOHHBIC CHCTEMBI CUHCIICHUSI.

2. AnropuTMbl apupMETHIECKUX TSHCTBUN HAJ LEIBIMUA HEOTPUIATEIbHBIMH YHCIAMHU B IECITHIHON CHCTEME CUMCIICHHS.

3. TTo3ULMOHHBIE CUCTEMBI CUUCIICHHUS, OTJIMYHBIE OT JECATUYHOW: 3alKCh YHCEN, apu(MeTHuecKre NeHCTBUS, Iepexo] OT 3alKcu
YuCcell B OJHOU CHCTEME K 3aIHCH B APYTOU.

3ananus
1. BmecTo 3Be3/10UYeK MOCTABLTE MPOIYICHHBIC TU(PPHI:
21* 023 5*578 *Khk*k * %
+ + - +
*12123 * 325, * Kk * %
a) 0) ——; B —; r)
2 %021, %164, 1 197
14%4 %7
43 318 - el
X X
2% % % **
Il)—*83 ; e) T 2+90 ; x) — 1
+ + —
%k % * 54 0
% % % % % % sk K %

2. Hudpa necaTkoB B 3amicd TaHHOTO IBY3HAYHOTO YHcia BTpoe Ooipmre mudpsl emwHui. Ecimu 5T mUQpHl NepecTaBHTh, TO
MOJIy4MTCs YUCIIO, MEHbILIee JTaHHOTo Ha 36. Halinure nanHoe yucio.

3. Cymma nudp nBy3HauHOro uucia papHa 16. Eciu u3 3Toro umcna BeIYECTb YUCIIO, 3alHCAHHOE TEMHU XK€ LUbpaMu, HO B3ATHIMU B
oOpatHOM mopske, To nony4urcs 18. Haiinure 310 ymnco.

4. Pacrionoxure B OPSAKE BO3pACTAHUS YHCIIA! 3278 ;].].012 ;5136 ;839 ;20123 .

5. Halimure oCHOBaHME CHCTEMBI CUNCIICHUS

204_—130, =14; 5403 —4014_ =1356 ; 76_-81 —85_-72 =35_; 405 -15_—314 .12 =3115
6. Bemomue aciicrans: 54, - 3206, —1054, 35, ;32, -106, + 40646, : 35, ; 4103, - 24, —134302, : 23,

4 cemectp 1 Jexkuus, 1 npakTHYECKOe 3aHATHE
Paznen 3. leaumocts. Leabie u pannonaasnbie ynciaa. lecaTuunbie 1podu. JdelicTBuTebHBIE YHCTA
Jlexuus Ne 3 (22 vaca)
Tema: JlenuMoCTh LIETBIX HEOTPULIATENIBHBIX YHCET
Bormpocsr u 3ananus
1. IToHsiTHE OTHOIICHUS IETUMOCTH €T0 CBOMCTBA.
2. JlenmuMOoCTh CyMMBI, pa3HOCTH, TIPOU3BEICHHS [IEIBIX HEOTPUIIATEIHLHBIX YUCEIL
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3. lenenue ¢ octaTkoM. MeToJ1 OCTaTKoB (IIOJIHOM WHAYKIINN)
4. Ilpu3Haky AETUMOCTH.
5. Ilpoctsie u cocTaBHbIe yncia. X cBoiicTBa.
6. IIpocteie u cocTaBHbIe yKcna. Pemero DparocdeHa.
7. OcHOBHas TeopeMa apUPpMETUKU.
8. HaumeHnsbliiee obliee KpaTHOE U HANOOJBIINN OOIIUIT IesiTeNb, X CBOMCTBA.
9. Anroputmsl HaxoxaeHus HOK u HOJ.
10. Ilpu3Hak 1eMMMOCTH Ha COCTAaBHOE YHCIIO.
Tewma: Llenble u panmoHanbHbIe Yncia. JlecaTuaHble 1podu
Bompocsr n 3aganus
1. Ilenble yncna.
1.1. Ucropuueckue cBeZICHUS O BOSHUKHOBEHUH OTPHLIATENLHBIX YHCEIL.
1.1. 3amaya pacmupeHus MOHATH Yyucia (Ne=>2)
1.2. Lenoe uncio-kiacc 3KBUBAJICHTHBIX Map LEJbIX HATypajIbHbBIX YUCEIL.
1.3. Mogynb nenoro uncia. ['eomeTprudeckas HHTEpIpETaIns.
2.PanmoHansHble YUCTa.
2.1. OOBIKHOBEHHBIE IPOOH.
2.2. IloHsATHE palluOHAILHOTO YHUCTA.
2.3. CnoxeHnne U BEIYUTAHNE PALIMOHAIBHBIX YHCEI.
2.4. YMHOXEHHE U JIeJICHHE PAllMOHAIBHBIX YHCEIL.
2.5. CBoiicTBa MHOKECTBA PallMOHATIHHBIX YUCEIL.
3. ecsatuunble Apoou.
3.1. Onpenenenue aecatuuHol apobu. CpaBHEHUE NECATUIHBIX APOOCH.
3.2. [IpeoOpazoBaHne OOBIKHOBEHHBIX IPOOEH B IECSTUYHBIC.
3.3. JleficTBUS HaJ IECSITUIHBIMU APOOSIMH.
3.4. BeckxoHeuHble IEpHOUYECKUE APOOU U UX NIPeoOpa3oBaHue B OOBIKHOBEHHBIE.
Tema: JleficTBUTETbHBIC YHCTIA
Bomnpocs! u 3aianus
1. JleficTBUTEIbHBIE YKCIIA.
1.1. Hecouszmepumeble oTpe3ku. [IoHsTHE HPPAIMOHATBHOTO U IEHCTBUTEIBLHOTO YUCIIA.
1.2. OTHOMIEHUE TIOPSIIKA U OTIepAINH HaJl NEHCTBUTEIFHBIMH THCIAMHU.
1.3. CpoiicTBa MHOKECTBA ICHCTBUTENILHBIX YHCEIL. 3aIHCH PAllHOHAJIBHBIX ¥ HPPALMOHAIBHBIX YUCEN B BUJIC ACCATHYHOTO psijia.

[Mpaktuueckue 3ansatust Ne 3 (34 yaca)

Tema: JlenmMMOCTh IETBIX HEOTPUIIATEEHBIX YHUCEI.
Bompocs! n 3aganus
1. Ompenenenrie OTHOIIEHUS IETMMOCTH Ha MHOYKECTBE IIEITBIX HEOTPHUIIATENbHEIX Yrced. CBOWCTBA OTHOIICHUS IETUMOCTH.
2. JlenuMOCTb CyMMBI, pa3HOCTH U MPOU3BEACHUS LIEbIX HEOTpULaTeNbHbIX uncel. [lpusnaku nenumoctu Ha 2, 3,4, 5, 9, 25.
3. Ilpocteie u cocTaBHbIe yKcna. Pemero Dpatocdena. beckoHEUHOCTh MHOXKECTBA MPOCTHIX YHUCEIT.
4. Hanmenbiee oduiee KpaTHOE U HAMOOJIBLINIA OOIINH IEINTENh YUCEI, UX OCHOBHBIC CBOMCTBA.
5. IlpusHak JeIMMOCTH Ha COCTaBHOE YHCIIO.
6. AJITOPUTMBI HAXOXKICHUST HANOOJIBIIIETO OOIIET0 JSTUTENSI i HAMMEHBIIIETO O0IIEro KpaTHOTO aHHBIX YHCEI.

3amanus

1. Ompenenute, ABIAIOTCS 1 uucia 223 u 377 OpOCTHIMU.

2. Joxaxwure, uto yrcna 139, 331 u 509 sBnsrorcs mpoctbimu, a uncia 680, 819 u 221 He SABISIOTCS TPOCTHIMU
3. JlokaxuTe METOJIOM OCTaTKOB, UTO YHCIIO n®-ni3,npuvneN

4. Haiinute HOJI (a, b) u HOK (a, b), ecin

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, _
HOJI(m,n) =5’ HOK(m,n) =10’
mn =6, _ mn = 420,

HOJI(m,n) =1’ HOJJ(m,n) =2
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Tema: Llenble u panMoHaNbHbIC Yncia. JlecaTHuHbIe TpoOu

Bomnpocs! u 3ananus
1. Heo0X0quMOoCTh pacIMpeHusi MHOKECTBA LENBIX YUCEN 0 MHOXKECTBA PAllMOHATIBHBIX YHCET.
2. Ilonsarue npodu. PanuoHanbHOE Uucio.
3. Apudmernueckne IeHCTBUS HaJ pallMOHAJIBHBIMH YHCIaMH. 3aKOHBI CJIOKEHHSI M YMHOXCHHS, CBOMCTBA MHOXXECTBA
palMOHAIBHBIX YUCEII.
3anaHus
1. IlpuBeauTe K HaUMEHbLIEMY 00LIEMY 3HAMEHATENIO APOOU:

6 7 17 7 14 13 1 19
) —u—2) —u—3) —u—4) —u——

35 15 24 36 115 48 4604 3024

4m
2. IIOKa)KI/ITe, YqTO €CJIIn I[p06b - COKpaTI/IMa, TO L[p06b —  TOXC COKpaTI/IMa.
n

2m+3n
3. Noxkaxwure, uro eciu jipobb /b cokparuma, To nqpobu (a+b)/b u (a-b)/b coxparnmer.
4. JIoka)XuTe SKBUBAICHTHOCTD JPOOeCi
a) 3/5u 6/10
b) 36/21 u 12/7
c) 15/14 u 60/56

d) 78/12 u 936/144
m
5. Apo6p — coxparuma. Cokparuma i apodb ———— ? OTBeT 000CHYyITE.
n 2m+3n
8 1.1
22-— 2-:3=
6. Beruncnure: 253 . :;’_ 3? .
15:— 3=1-
8 8 5

Tewma: [leficTBUTENBHBIE UKCTIA
Bormpocsr u 3aganus
1. HeoOXoamMOCTh pAaCIIMpEHUs MHOXECTBA palMOHAJBHBIX uuced. [loHATHE MAEHCTBUTENFHOTO HEOTPUIATEIBHOTO YHCIA.
BeckoHeuHble JecATHUYHbIE HeNepUoAnYeckre JpoOH. PaBeHCTBO M HEpPaBEHCTBO JAEHCTBUTENBHBIX uucel. IIpencraBieHue
JIEWCTBUTEIHHOTO YHCIa OECKOHEYHBIMH MTOCIIEI0BATENHHOCTIMA IECATHYHBIX MPUOIKEHIH TI0 HETOCTAaTKY H 110 H30BITKY.
2. Apudmernueckue qecTBUS HA AEHCTBUTEILHBIMU YHCIAMHU.
3. OCHOBHBIE TIOHATHS TEOPHHU MPHOIIDKEHHBIX YUCENT U CIIOCOOBI BBIYUCICHUH Pe3yabTaTOB apu(pMETHIESCKUX NSHCTBUN HAJ HAMH.
3ananus
1./lokazaTh, 4TO HE CYLIECTBYET PALIMOHAILHOTO YKCIIA, KBapaT KOTOPOTO pPaBeH 2.

2.Bblunciire, HCIIONB3Ys PABUIIO U3BJIEUEHHS KBApaTHOro KopHs: /193,71 . Otser okpyriure xo 0,001.

. 2
3.Haiinure Tpu nepBbIX AECATUYHBIX 3HAKA CYMMBI X+, €ClIU X=_, y=1 .
3

2

4.Haiiiute TpH NEPBBIX IECATHYHBIX 3HAKA CYMMBI X+y, eciu x=+/17 ,y=_ 2 .

5.Haiigure nBa mepBhIX AeCATUIHBIX 3HAKA MMPOM3BeNEHUS X Y, ecmu x=1,703504..., y=2,04537....

6.HaiinuTe 1Ba MepBBIX JeCATHYHEIX 3HAKA YACTHOTO Xy, ecimu x=+/19 , y=2,3214. ...

5 cemecTtp 1 geknus, 1 npakTHYecKoe 3aHsATHE
Pa3nen 4. ®ynxknuu. YpaBHenusi. HepaBencrBa. Be1nunnbl. JjieMeHTHI reOMeTPUH
Jlextinu Ne 4 (22 qaca)
Tema: dynknun. YpasHenusa. HepaseHcTBa. BennuuHsl.
Bormpocs! n 3aganus
1. OyHKIIHA.
1.1. O6nacte onpenencHus: GyHKIHH.
1.2. MHOkecTBa 3HaUCHUH (DYHKIUH.
1.3. Onpenenenue ynciaoBor pyHkuuu. CriocoObl 3a1aHus QyHKIHH.
1.4. T'paduk pyrkmun. [Ipsmast u oOpaTHas nmpomnopiroHaTsHOCTH. OCHOBHBIE cBoiicTBa. ['paduk. JInHeiHas 1 KBagpaTHIHAs
¢bynknuu. OcHoBHBIE cBolcTBa. 'paduk.
2. YucnoBoe BbIpaXKEHUE U €T0 3HAUYCHHE.
2.1. Yucnosble paBeHCTBa U HEpaBeHCTBA. X cBolicTBa.
2.2. Beipaxkenue c nepemeHHoil. Ero oGnacts onpenenexus.
2.3. ToxxnecTBEHHBIC ITPe0OPa30BaHNE YUCIOBBIX U aNreOpandecKux BhIPAKEHHUH.
2.4. ToxnmecTso.
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3. YpaBuenus. OcHOBHBIE TeOpeMbl. Bujbl.

3.1. YpaBHeHUs ¢ OAHOU IEPEMEHHOM.

3.2. PaBHOCHIIBbHBIE YpaBHEHUS. OCHOBHBIE TCOPEMBI.

4. YpaBHEHHS C IBYMS NIEPEMEHHBIMH.

4.1. YpaBHEeHHUE JTUHUH.

4.2. YpaBHEHHE OKPYKHOCTH.

4.3. CucteMsl ypaBHEHUH ¢ IByMs IiepeMeHHEIME. CIioco0BI peneHu .
4.4. T'paduueckoe pelIeHne CHCTEM YpaBHEHUH C ABYMs IIEpEMEHHBIMIL.
5. HepaBeHctBa. OCHOBHBIC OHATHS. TeopeMsl.

5.1. HepaBeHCTBa C OJHOU EPEMEHHOM.

5.2. PaBHOCHiIbHBIC HepaBeHCTBAa. OCHOBHBIC TEOPEMBI.

5.3. Cucrembl ¥ COBOKYITHOCTH HEPABEHCTB C OTHON MEPEMEHHOM.

6. I'pauueckoe pemieHne HEPaBEHCTB M CUCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU

Tewma: D1eMeHThI FeOMETPHH.
Bompocsr n 3aganus
1. AxcromaTndeckoe OCTpOEHHUE dIIeMEeHTapHOH reoMeTprd. (OCHOBHBIE MOHATHS) AKCHOMBI IIPHHAJICKHOCTH. AKCHOMBI MOPSIKA.
AKCHOMBI MepBI Ul OTPE3KOB M YIJIOB. AKCHOMA CYIIECTBOBAHHUS TPEYroJbHHKA, PAaBHOTO JaHHOMY. AKCHOMa CYIIECTBOBAHUS
OTpe3Ka TaHHOH JUTMHBI. AKCHOMA IapaJuIeIbHbIX.
2. Teomerpuueckue mnpeobOpazoBanus ¢uryp. ['eomerpuyeckue GUrypsl Ha IUIOCKOCTH. ['pymma mpeoOpa3oBaHHN IIOCKOCTH,
aHAJTUTHYECKOE 3a/laHKe rpeoOpa3oBaHus. J[BrxkeHus, ux cBolcTBa. LleHTpanbHas u oceBas cummerpus. [lapannenbHblil mepeHoc.
IMoBopot. ITogo6ue. 'omoreTHs.
3. MHororpanHukd W Tena BpamieHus. [loHsTre MHororpaHHuK. Teopema Diinepa o MHororpaHHukax. [Ipusma u nupamuja.
[IpaBuiibHBIE MHOTOTpaHHHUKH. Teja BpalieHus

ITpaktudeckoe 3austue Ne 4 (34 vaca)
Tema: OyHKIMH
Bompocsr u 3aganus
1. Crioco0b! 3aanus ¢yHkuuil. I'padux Gysxuuu. Ipsmas u oOpaTHas NIpONOPLUOHATIBHOCTH, JIMHEHHAS U KBaJApaTH4YHAs (HYHKINY,
UX CBOWCTBA U rpaduKu.
2. O6nacts onpeneneHus HyHKIUU.

3amanus
1. Haiigure o6aacts onpeaeneHus GpyHKIMN
4x 100—x?
) F)=—2 6 f(x) =
2—+/x Vx?=3x+2

N /xz 7‘5x+6‘

2.Vkax)uTe HAMMEHbIIee HATYPATBHOE UHCIIO0, BXOAsIIee B 06acth onpenenenns Gynkmma: T (x) = (x —6)

3. Ioctpoiite rpaduk Gpyuxumun y=+/ X + 4 . Ykaxute ero coiicTsa.
Tema: YpaBHeHus
Bompocs! n 3aganus
1. YpaBHEeHHs 1 HEPABEHCTBA C OJHOI IMEPEMEHHOM.
2. PaBHOCHIIbHBIE YPaBHEHUS U HEPABEHCTBA. Y PABHEHMUSI C ABYMsI IEPEMEHHBIMHU.
3. Cucrema ypaBHEHUH ¢ ABYMS I€PEMEHHBIMH.
4. I'paduueckoe peleHue CUCTEM YpPaBHEHHH ¢ ABYMs IEPEMEHHBIMU.
3amanus

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

1. Pemure ypaBHeHHeE: . Ecnn ypaBHeHHE MMeET HECKOJBbKO KOPHEH, TO OTBETOM SBJISIETCS UX

cymMma.

3x+7 2x+1
5x+1 x+4

3. Pemmre ypasrenne: \/D+2x =5— X . Eciu ypaBHeHue uMeeT HECKONBKO KOPHEH, TO OTBETOM SBIIAETCS HX CYMMA.

2. Pemre YpaBHCHHUC! Ecnu YpaBHEHHUE UMEECT HECKOJILKO KOpHeﬁ, TO OTBETOM ABJIACTCA UX IIPOU3BEACHUC.

X
. 0 . o
4. Hatinqure yactHoe —— , €CIIN (x 0 yO ) - pCHICHUEC CUCTEMbBI YPABHCHU U

0

3x+2y+1=3;

J2y+3x—T=x-y.

5. Haiiure cymmy X, + ), eciu (x 0 ;yo) - pelleHrEe CUCTEMbI YPaBHEHHI
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3-4"-2-9" =30;
2 43 =7.
x? + y? =25
6. Pemute rpaduyecku:
y=1

Tema: HepaBencrBa. BenuunHsl.
Bormpocsr u 3aganus
1. HepaBeHcTBa ¢ OJHOM NIEPEMEHHOIA.
2. PaBHocunbHBIE HepaBeHCTBa. HepaBeHcTBa.
3. Cuctema HEPaBEHCTB C ABYMs IIEPEMEHHBIMU.
4. I'paduueckoe peleHue CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMU.
5. COBOKYITHOCTh HEPABEHCTB.
3ananus

1. Pemmts HepaBeHCTBO: |2x+5| <7 —X. CkombKO IeIbIX OTpUIATENFHBIX YHCET COAEPXKUTCS BO MHOKECTBE pPEIICHUS

HepaBeHcTBa?
2
2. Pemmte HepaBeHCTBO > —. VkaxuTte HauOoJblIee IEN0e IMOJOKHUTEIHHOE YHCIO, BXOJSIIEe BO MHOXKECTBO DPEIISHIS
x+1
HEpPaBEHCTBA;
4x x+1
3. Pemuts HepaBeHCTBO +—— <5. Vkaxure Hambonplee Ienoe MONOKHTENbHOE UHCIO, BXOIANIEE BO MHOXKECTBO
x+1 x
pelnIeHus HepaBeHCTBaA.
2 2 .
x°+y° <36
4. Pemure rpaduuecku:
y>4

5. PeluuTh HEPABEHCTBO ‘XZ —1‘ +x?<1.

6. PeriuTh HEpaBEHCTBO /5 — |x + 2| <2+X.
7. Pemuts HepaBeHCTBO X2 +2x—-3<X +1.

Tema: Onementsl reomerpuu. [Ipocreiimme 3a1a4m Ha MOCTPOSHUE
Bormpocs! n 3aganus
1. CucteMa reoMeTpHYEeCKUX IMOHATHH, U3yd4aeMbIX B IIKoJe. 'eomeTpuueckue (Urypbl, HX OIpPEAENICHHs, CBOWCTBA U MPHU3HAKH.
[MocTpoeHne reoMeTpudecKuX GUryp ¢ HOMOIIBIO IUPKYJIS U TUHEHKH.
2. MHuororpannuku. Teopema Diinepa o MHOrorpanHukax. [Ipu3ma, npsMOYyronbHbINA Mapauieienunes], MupaMuia, HUIMHAP, KOHYC,
mrap.
3. [TapamnensHas mpoekuus, ee cBoicTBa. M300paxkeHue 3TUX (QUTYp HA IIIOCKOCTH.
3ananus
1. Ot Hagana myda MN oTnoxuTe 0Tpe30K, paBHEII TaHHOMY OTpe3Ky AB.
2. Ot 3amaHHOroO 1y4a AB B 3a1aHHYIO HONTYIIOCKOCTb OTJIOXKHTE YroJl, paBHbI ganHOMY yriy MNP.
3. Ipomomxkenust 6okoBeix cropon AB n CD tpaneuun ABCD nepecekarotrest B Touke E. Haiiaure croponsl Tpeyroiabauka AED,
ecmn AB=5, BC=10, CD=6, AD=15.
4. IlocTpouts cepenuHy JaHHOTO OTpe3ka AB.
5. Pa3nenuts oTpe3ok Ha 7 paBHBIX yacTeif; 11 paBHBIX yacTei.

6. TocTpoiite oTpe3ok, paBueli a) V15 cu; 6) 2\/_ cM.

5.2. Conep:xanue caMoOCTOATeIbHON PaGoThI MO AUCHMILJIMHE (MOAYJIIO)

Copep:xaHue 00513aTeJIbHOI CAaMOCTONATEILHON PadOTHI O THCHMILIINHE

Tembr IponykTsl

Ne i/m Conep:xaHue caMOCTOSITEILHOI padoThI JeATETbHOCTH
M CIMTILTAHBI
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Paznen 1 OOmwue noustust | Tema JUisl BBIMOJHEHHUS CAMOCTOSATEIBHON PaboThI (HamHCaHue Koncnekr
TEOPETUIECKUX KOHCIIEKTa):
OCHOB [onsaTus. X MecTo B HIOCTPOCHUH MaTeMaTHYECKOH TEOPHH.
MaTEeMaTHKH [nan
1. [TonsATHA, €r0 IPU3HAKH.
2. Coneprkanue u 00beM MOHSTHS.
3. OnpenensiemMble ¥ HeoNpeAeIsieMbIe TIOHATHSI.
4. CriocoObI onpeieNieHHs: TOHSITHS.
5. CtpykTypa ompeneneHus 4epe3 poJ U BUAOBOe oTiauyue. [Iprumepsl
TaKHUX OMpPEIeICHUH.
Jloruyeckasi opraHu3anusi MaTeMaTHYECKON Teopuu. MaTemaTHueckoe
JI0Ka3aTeJIbCTBO.
Ilnan
1. KBaHTOpBI.
Teopemsl. Ctpoenue u BUIbI TeopeM. [IprumMepsl.
Kpumepuu oyenusanus:
3 Oamra — coxepKaHHE COOTBETCIBYeT TEM€; MaTEepHUall UEeTKO
CTPYKTYPUPOBAH; COZECP>KUT OCHOBHBIE BBIBOIBI.
2 OGamma — coiepXaHWE COOTBETCTBYeT TeMe; MaTepual
CTPYKTYpPUPOBaH; COJICPKUT JIOTIOJTHUTEINIbHBIN MaTepHa,
JIOIyCKaIOTCS HETOYHOCTH.
OreMeHTHI TeopuH | BrimomHeHue noManiHeil paboThl: pelieHue 3a1a4 1o TeMe. Jomamisss pabota
MHOXECTB
Honstrs. Ux BeInonHeHne joMaliHel paboThl: peleHne 3a/1a4 Mo TeMe. Homarmusst pabora
MECTO B
MIOCTPOCHUH
MaTeMaTHYEeCKON
TEOpHH
OneMeHTb BeinonHenue fomManHeil paboThl: pelieHue 3a1ad Mo TeMe. Jomamisss pabota
KOMOHMHATOPUKA
CooTBeTcTBUS, BrinonHenue gomaniseld paboThl: peleHne 3a1a4 Mo TeMe. Jomamsss pabota
OTHOLICHHUS
OTto0paxkeHus BrinonHeHune jomManiHeld paboThl: peleHne 3a1a4 Mo TeMe. Jomainss pabora
Paznen 2 Hesnsie Beimonnenne nomaniaelt paboThl: peleHne 3a1a4 Mo TeMe. Jomanrass padoTa
HEOTpHUIaTEIbHbIE
qycia.
ANTOpPHUTMEI.
Cucremsl
CUHCIICHUSL.
Paznen 3 JemumocTs. Brinonnenue nomanineit paboThl: pelieHue 3a1ad o TeMe. Jomamisss pabota
Llensie u
panuoHaIbHBIE
qHcoa.
Jecsarnunbie
IpooOwH.
JelicTBUTETHHBIE
qucia
Paznen 4 DyHKIHNH. BeinonHeHune gjomaniHel paboThl: peleHne 3a/1a4 Mo TeMe. Jomainnss pabora
YpaBHEHUS.
Hepasencraa.
BenuuuHel.
DneMeHTHI
reOMeTpHUH
Coaep:xanue caMOCTOSITeIbHOI padoThI 1O IMCHUIJINHE HA BHIOOP
Ne n/m Tewnr Coaep:xaHue caMOCTOSATEJbHOI padoThI Tponykrel
JUCHMILIHHBI JeATeIbHOCTH
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Pazpen 1 OObmurme monsTHs A. Co3paHue MHTEPAKTUBHBIX Ipe3EHTAlMii 110 TeMaM pasjela ¢ HWnTepaxkTuBHBIE
TEOPETHIECKHUX HCrob30BanneM nporpammel MS PowerPoint (kommvecTtBo ciaiios pe3eHTAluN
OCHOB He MeHee 15, He Gonee 25).
MATEMATHKI IIpumepHbIe TEMBI:
1. MaremaTrrn4eckue MOHATHUS B HAaYaIbHOM IIKOJIE.
2. KoMOuWHaATOpHBIC 3aaud B Ha4albHOH INIKOJE M CIOCOOBI HX
peleHus MIIaAINMH IKOJIEHUKAMH.
3. Hcnomnp3oBaHue »JIIEMEHTOB TEOPHH MHOXECTB Ha YpOKax
MaTeMaTHKH B Ha4aJIbHBIX KJlaccax.
4. uayKTUBHBIE pacCyKICHHS B HAYAJILHOW LIKOJIE.
5. JlenyKTHUBHBIE PACCYKIEHHS B HAYAJIBHOM IIKOJIE.
6. OTHOIIEHNE CTPOTOr0 U HECTPOTOrO MOPSIIKA.
7. B3auMHO OJHO3HAYHOE OTOOpPaKEHHE MHOXKECTBA HAa MHOXECTBA.
CuMMeTpHUYHbIE IEMEHTBI.
8. OcHOBHBIE BHJIBI adreOpandeckux CTPYKTyp: TPpyIIa, KOJIbIO, MOJIE;
HX IPUMEPBI.
b. Yuactue B mpeameTHO# onuMIiraze mo MareMaTHKe.
Paznen 2 Heunbie Co3ngaHue WHTEPAKTHBHBIX TIPE3CHTAIMd IO TeMaM paslena ¢ | VIHTepakTHBHBIE
HEOTpHIATEIbHBIE | HUCIOMb30BaHWeM mporpammel MS PowerPoint (kommvectBo ciaiimos TIpe3eHTALUN
YHUCIa. He MeHee 15, He Goree 25).
ANTOpPHUTMEL. IIpumepHbIe TEMBI:
Cucremsl 1. JleMOHCTpanusi UCHOJIb30BAHUS PA3JIUYHBIX BUIOB aIrOPUTMOB IPU
CUHCIICHUSL. peleHnH 3a/1a4.
2. AnroputMsl B Ha4albHOH LIKOJIE.
3. Pa3BuTHe OCHOB QJITrOPUTMHUYECKOW TPAMOTHOCTH MJIAJLIMX
LIKOJIbHUKOB.
4. AKCHOMaTHYeCKOE IMOCTPOSHIE MAaTEMAaTHIECKOW TEOPHUH.
5. BennuuHHBIM NOAXON K MOHATHIO HATypajdbHOIO  dYHCIa
(HaTypaibHOE YHCIIO KaK pPe3yJbTaT U3MEPEHUS BEJIMUMHBI).
Paznen 3 JlenmumocTsb. Co3gaHue WHTEPAKTHBHBIX IIPE3CHTAIMd IO TeMaM paslena ¢ | VIHTepakTHBHBIE
Llensie u UCmonb3oBaHueM mporpamMel MS PowerPoint (konudecTBo cnaiinos TPE3eHTAITNA
panoHaNbHBIE He MeHee 15, He Gomnee 25).
quca. IIpumMepHBIE TEMBI:
Jecarnunble 1. IIpr3HaKy JeTUMOCTH YHCe B HAYaJIbHOM Kypce MaTeMaTHKH.
Ipoou. 2. Pemero Oparocdena.
HewicturensHple | 3. OcHOBHas TeopeMa apu(pMETHKH HaTypaTbHBIX YUCEL.
qucna 4. TIpocThie ¥ COCTAaBHbBIEC YHCTIA.

5. Kpartnsle u nenureny.

6. DBOJIIOIMS Pa3BUTHUSI HOHATHUS YHUCIIA.

7.I'eomeTpuueckas HHTEpIIpeTalus pa3IMYHbIX YHCIOBBIX MHOXKECTB.
8.CousmepHMble 1 HECOU3MEPUMBIE OTPE3KHU.

9.0mnepanuu Ha MHOXKECTBE EHCTBUTEIbHBIX YHUCEL.

10.McTopust 3apo>kieHns1 0OBIKHOBEHHBIX APOOEH.

11.3ama4yn Ha IPOIIEHTHI B HAYAILHOU TIIKOJIE.

12.CrapuHHbIe 3371241 Ha IPOLICHTHI B HAYAIbHOH LIKOJIE.
13.9xoHOMHYECKHUE 3a1a4l B HAYAJILHOM IIKOJIE.

14 Hcropus 3apoxIeHUs ASHCTBUTENBHBIX YHCEL.
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Pasnen 4

DyHKIHH.
VYpaBHeHwHs.

BenuyuHel.
DJIEMEHTHI
reOMETpPHU

Hepasencraa.

Co3ngaHue WHTEPAKTHBHBIX IIPE3CHTAlMH MO0 TeMaM paszzena ¢ | VIHTepakTHBHBIE
HCIob30BaHneM mporpammel MS PowerPoint (komuvecTBo ciaiios Tpe3eHTALIN
He MeHee 15, He Gonee 25).

IIpumepHbIe TEMBI:

1. 3apoxnenue reomerpun. lcropuueckuii acrekr

2. Hcropuueckue CBEJEHUS O BOZHUKHOBEHHU W PAa3BUTHHU MOHATHUS
«YHKIHSD).

3. Uzyuenume (yHKIHMOHATIBHON 3aBUCHMMOCTH B Ha4yallbHOM Kypce
MaTeMaTHKH.

3aBUCHMOCTb MEXIY BETHIHHAMHU.

Macca tena.

Benuunna yria.

Mertponorus.

NmenoBannoe uncio. [IpeoOpa3oBaHre MMEHOBAHHBIX YHCEIL.
JIelicTBUSI HAJl IMCHOBAHHBIMHU YMCIaMH B HaYaIbHBIX KJIaccaX.
10 Merton xoopavrHaT Ha IpsiMOi. Paccrosiare Mex Iy 1ByMsI TOUKaMHU
Ha IPsAMOiL.

11.I'pa¢uueckoe pemieHre CUCTEM M COBOKYITHOCTH YpaBHEHUH C
IBYMsI IepeMeHHBIMH. [IprMepsl.

12. I'paduueckoe pelieHHe CHUCTEM U COBOKYIIHOCTH HEPaBEHCTB.
IIpumepsr.

13. VI3 uctopuu BOZHUKHOBEHHUS aireOphl.

14. VI3 uctopun BOZHUKHOBEHHS TEOMETPHH.

15. IIpocTelimue 3an1a4n Ha IOCTPOECHUE.

©oo~No O~

5.3.00pa3oBaTe/ibHbIE TEXHOJIOTHH

HpI/I OpraHn3aly U3yUCHU AUCHUIIIINHBI 6y):[yT HCIIOJIb30BAaHBI CIICAYIOIINE 06p330BaT€HLHBIC TCXHOJIOTUH
I/IH(1)OpMaI.II/IOHHO-KOMMyHI/IKaL[I/IOHHLIe TEXHOJIOIMH, TEXHOJIOIUA OpraHu3alun CaMOCTOSITeNTbHONU pa6OTI>I, TEXHOJIOTHA
peq).HCKCI/IBHOFO 06y‘{CHI/I$I, TCXHOJIOTUS MOAYJIBHOTO 06y'{€HI/ISI, TEXHOJIOT'HS UTPOBOI'O 06y'{€HI/I$I, TEXHOJIOT'HH prHHOBOﬁ
JUCKYCCHUH, MHTCPAKTUBHBIC TCXHOJIOTNH, TEXHOJIOT U HpO6HEMHOF0 o6yqu1/I;1, TECXHOJIOTHUA OpraHu3anuu
y‘IC6HO-HCCJ’IeZ[OBaTCJ'ILCKOI>i ACATCIIBHOCTH, TCXHOJIOT'HS IIPOCKTHOI'O O6y‘{€HI/Iﬂ, TCXHOJIOI'MS pa3sBUTHSA KPUTUYCCKOI'O MBIIIJICHUA.

5.4. Texymuii KOHTPO.1b, IPOME:KYTOYHBIH KOHTPOJIb H IPOMEKYTOYHASI ATTeCTALUS

BanibHO-pedTHHIOBas KapTa AMCIUILUIMHEL 0(hOpMIIeHA KaK IPUIOKeHHe K paboueil mporpaMMe JUCIUILINHEIL.
DoH OIEHOYHBIX CPEJICTB IS IPOBEICHHS TPOMEKYTOTHOH aTTECTAI[MN 00YJarOIIMXCS TI0 TUCIUILIHHE 0)OPMIIEH OTIEIbHBIM
JIOKYMEHTOM.

6. YYHEBHO-METOINYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas Jutepatypa

6.1.1. OcHoBHasi JUTEPaTYypa

ABTOpBI, COCTaBUTEIH

3arnaBue, CChUIKA Ha AJIEKTPOHHYIO OUOIHOTEUHYIO WznarenbcTBo, 01
CUCTEMY

JI1.1|Caburos, K.b.

K Teopuu ypaBHeHHit cMemaHHOro TUna: MoHorpagus /  [Mocka: ®uzmatiur, 2014.
K.b. Cabutos.

[DnexrpoHnHbIi pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=2756

JI1.2|Tlenuanckuii, C.b.

OCHOBBI HAYaJILHOT'O Kypca MaTeMaTUKH B mpumepax 1 [Munck: PUIIO, 2018.
3amgayax: [12+] / C.b. Ilenyanckuii. Pexxum mocrymna: mo
HOAMUCKE. —

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

JI1.3|Enenxux, N.A.

Maremaruka: yuebnoe mocobme / W.A. Eneuxux,|Enmem:  Enenkuii  rocymapcTBEHHBIMH]
T.M. CadpoHoBa, H.B. Yepnoycosa; Eneuxuii|lynusepcurer um. 1. A. bBynuna, 2016
rocyJapcTBeHHBI  yHuBepcuteT uM. W.A. DByHuHa,
Kadenpa MmaTeMaTHKK 1 METOJUKH €€ MPETOIaBaHHs
Pexum JIocTyma: 1o MTOJIITHACKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=498
149

6.1.2. lonoTtHUTEeTbHAN JTUTEPATYPA

ABTOpI)I, COCTaBUTECIIN

3arnaBue, CChUIKA Ha 3JIEKTPOHHYIO OUOIMOTEUHYIO HsnarenscTBo, TOx
CUCTEMY
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JI2.1|Ko63aps, A.W. [IpuknanHas MaTeMaTH4yecKast CTATUCTHKA / Mocksa: ®usmatiaut, 2012
A.N. Kob3apsp. - 2-e u3., ucp. [DNeKTpoHHEIH pecypc].

URL: http://biblioclub.ru/index.php?page=book&id=8261
7

JI2.2|Enpuanunosa, I'.T. OnemenTapHas Maremaruka / .. EnpuanuHoBa, Enen: Enenkwmii rocynapcTBeHHBII
P.A. MenbHuKOB; MuHHCTEpCTBO 00pa3oBaHus 1 Hayku |yHuBepcuteT uM. . A. Bynuna, 2016
Poccuiickoit denepanun, Enenkuii rocynapcTBEHHBIN
yauBepcuteT uM. M. A. Bynuna.

Pexxum poctyna: o MOJIUCKE. —

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

54
J12.3|YepnueroB M.M., Kapbaunncka [Martemaruka: yueOHOE TOCOOUE IS YIAIITHXCS Mocksa: Poccuiickuit
s H.b., Jlebenesa E.C., Xaputo [HauanbHBIX U CPEIHUX IPO(eCcCHOHATBHBIX rOCYIapCTBEHHBIN YHUBEPCUTET
noBa E.E. 00pa3oBaTeNbHBIX YUPESIKIACHUI mpasocynus (PTVII), 2015

Pe)I(I/IM I[OCTyl'[a: 110 IMOAIINUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=439

595
6.2 IlepeyeHb MPOrpaMMHOro o0ecnevYeHns
- Acrobat Reader DC
- Dr.Web Desktop Security Suite, Dr.Web Server Security Suite
- GIMP

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

- Microsoft Windows 10 Education

- XnView

- Apxusarop 7-Zip

6.3 Hepe'{em) I/IH(l)OpMaIII(IOHHLIX CNIPaBOYHbIX CUCTEM, IIpO(l)eCCPIOHaJIBHBIX 0a3 JAaHHBIX

- OBC «YHuBepcuterckas OMOINOTeKa OHIIANHY

- basel nannbix Springer eBooks

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

7.1|HanmeHOBaHHUE CIIENUATBEHOTO IOMELICHUS: ydeOHas ayIUTOPHUs IS IPOBEACHMUS JICKIIMOHHOTO TUIIA, IPAKTHICCKHUX 3aHATHIA,
KyPCOBOT'O POCKTUPOBAHHS (BBIIIOJIHEHHS KYPCOBBIX PAabOT), IPYNIIOBBIX KOHCYJIBTAIN, MHIMBUIYAIBHBIX KOHCYJIbTAIHH,
TEKyILEero KOHTPOJIs, TPOMEKYTOUHOM arTectaiuy, YueOHas ayauropus. OcHauieHHOCTh: MenoBast 1ocka-1mr., Kommiexkt
yueOHOi Mebeny, HOyTOyK, IPOSKINOHHOE 000pyI0BaHHE (MYIbTUMEIUHHBIN IPOEKTOP U SKPaH).

7.2|HanmeHOBaHME CIIENMALHOTO IOMEIEHHST: TIOMEIIECHHE [T CaMOCTOSITENIbHOM padoThl, UnTanpHbi 3a1. OcHameHHocTh: [1K-
41T, ¢ BO3MOXKHOCTBIO MOJAKIIIOUEHHS K ceTh «VIHTepHeT» u 00ecneueHIeM J0CTyIa B 3JIEKTPOHHYI0 HH(POPMAIIHOHHO-
obpazoBarensHyto cpeny CI'CITY, [Tucemennsrtit cron-4 mr., [lapra-2 mr.
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8. METOAUYECKHUE YKA3AHUSA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIS)

Pabota Ha/l TEOPETHUESCKUM MATEPUATIOM ITPOUCXOIUT KPATKO, CXeMAaTHYHO, MOCIEA0BATENIFHO (PUKCHUPOBATH OCHOBHBIE MOJIOKEHHS,
BBIBOJIBI, (DOPMYIHPOBKH, 000OIIEHHS; TOMEYATh BaKHBIE MBICIIH, BBICISATH KIIOUEBEIE CIIOBa, TEPMUHBL. [IpoBepKa TEpMHUHOB, TOHATHI
C MOMOIIIBIO YHIMKIIONEUH, CIIOBapei, CIPABOYHHUKOB C BBIMUCHIBAHIEM TOJIKOBAHHUH B TeTpaab. O003HAYUTH BOMPOCHI, TEPMHHBI,
Martepual, KOTOPBIH BBI3BIBAET TPYAHOCTH, IOMETUTH U MOMBITATHCS HAWTH OTBET B PEKOMEHIyeMoit tuTeparype. Eciu camocTosTensHO
HE yJaaeTcs pa3o0paThesi B MaTepHae, Heo0X0auMo chopMyIHPOBATh BOMPOC H 33/1aTh IPENO/IaBaTelIo.
IMpopaboTka pabouei mporpaMMBbl TUCHUIUIMHEL, yAETSIS 0c000e BHUMAaHKE LEJISIM U 3a]ja4aM, CTPYKTYPE B COAEPKAHUIO AUCITAIUIHHEL
KoHcriekTHpOBaHHE UCTOYHHKOB, TIOITOTOBKA OTBETOB K KOHTPOJIGHBIM BOIIPOCAM, IIPOCMOTP PEKOMEHYEeMO M JTUTepaTyphl, paboTa ¢
nH()OPMAIOHHBIMH UCTOYHUKAMH B Pa3HBIX (hOpMaTax.
Takke B MPOIecce U3YUICHHs TUCIUILTHHBI METOANYECKHE PEKOMEHAAIIMU MOTYT OBITh M3JIaHbl OTACITBEHBIM JOKYMEHTOM
OCHOBHOM COCTaBHOMW YacCThIO yUeOHOTO Mpoliecca B IPENoAaBaHUK JUCIUILTHHBI « MaTeMaTHKay 00ydJaroInuMcst THEBHOM (OpMBbI
00yUCeHUSI SIBISIFOTCS JICKIMU U MTPAKTUUSCKUE 3aHATHS. OUEBHIHO, YTO 00YJAIOIIHECs, aKTHBHO YYaCTBYIOIIHE B 9THX 3aHATHUSIX, CIIOCOOHBI
yCIIeITHee OCBOUTH MPEAMET.
Bce nekiun 00yJaronMcsi HE0OX0AUMO KOHCIIEKTUPOBATh. B KOHCIIEKT PEKOMEHIYETCs BBIMUCHIBATH ONPeeICHHs, POPMYIUPOBKH
JIOKa3aTeNnbCTBa TeopeM, Gopmyisl 1 T.1. Ha Mosx KOHCIIEKTa clieyeT HoMeYaTh BOIIPOCH], BBIAEIEHHBIE 00yJalOmUMCs IS
KOHCYJIbTAIIMH C MpenoiaBareineM. BeIBo/Ibl, MONTyYeHHBIE B BUIE (POPMYII, a TAKKe aJrOPUTMBI PELICHHS TeX MITH UHBIX KJIACCOB 3a/1a4
PEKOMEHIyeTCs B KOHCIIEKTE IO {YePKUBATh MM O0BOAUTH PAMKOH, UTOOBI IIPU NMEPEUUTHIBAHIN KOHCIIEKTa OHH BBIACISUINCH U JIydIlIe
3aroMUHaIUCh. [10J1€3H0 COCTaBUTh KPaTKUI CIIPABOYHUK, COJIEPIKAIIUIA ONpeielieHHs BAXXHEWIINX MTOHATHH U HanboJiee 4acTo
yrorpeoisieMble GopMyIIbl TUCUUILTHHEL. K KXo JIeKIuu cieqyeT pa3o0opaTh MaTepHal IpeapIyel JeKkuuu. Ps Bonpocos
MaTeMaTHKH BEIHECEH Ha CAMOCTOATENIbHOE H3yueHHe. Takoe 3aanne TpedyeT onepaTHBHOTO BHINOIHEHUS. B KOHCIIekTe ek it
HEOOXOIUMO OCTaBHTh MECTO JIJISI OCBELICHUS YIIOMSHYTBIX BOIIPOCOB.
Ha npakTH4ecKuX 3aHATUAX MOAPOOHO pacCMaTpUBAIOTCSI OCHOBHBIE
BOIIPOCHI TUCIMIUTIHEL, Pa30HPaloTCss OCHOBHBIE THIBI 3a/ad. K KaKIoMy MPakTHUECKOMY 3aHATHIO CIEAYeT 3apaHee CaMOCTOSTEIbHO
BBITIOJIHUTD JIOMAIITHEe 3a/JaHNe U BBIYYUTD JICKIIMOHHBII MaTepuan K cieayroreii Teme. CHCTeMaTH4eCKOe BBIMOIHEHHE TOMAIITHUX
3a/IaHUH 0053aTENBLHO U SBIIIETCS] BXKHBIM (paKTOPOM, CIIOCOOCTBYIOIIMM YCIEITHOMY YCBOSHHUIO AUCIUTIINHEL

B mponecce n3yueHust AUCUUILTHHBI 00y4aromuecs, Kak NpaBUiIo, CTAIKUBAIOTCS C PSIIOM TPYAHOCTEH. B yacTHOCTH, B Teopun
MHOXKECTB, a0CTpaKkTHOW anreOpe MpeoOIamaoT aOCTPaKTHO-JIOTHYECKUE PACCYKACHUS B CPaBHCHHH C AQHAJIMTHYECKUM alapaTom
(bopmynamu u anreOpandecKMMH BBIBOJIAMH), KOTOPBIH MPeo0Iafat B JPYrUX MATEMATHYSCKUX UCIUTLTIHAX.

Emie omHa TpyZHOCTH CBsi3aHAa C HEOOXOIMMOCTBIO «IEPEBONA» a0OCTPAKTHBIX TEOPETHKO-MHOKECTBEHHBIX IOHATHH W
TIOJIO’KEHNI Ha KOHKPETHBIN SI3BIK MCCIIEyeMOI pealbHOM CHTyanuu. B cBOIo ouyepenp, MpH pemieHHH KOMOMHATOPHBIX 3a/1ad BaKHO
«IEPEBECTH COEeNKATENBHOE TOJKOBAHUE 3a1auy Ha a0CTDAKTHBIN SI3bIK TEODETHKO-MHOKECTBEHHOW KOMOUHATODHOU MOJISITH

UToOBI CIIPaBUTHCS ¢ 3TUMH TPYIHOCTSIMH, HY>KHO PEIIUTh JOCTaTOYHO MHOTO 337ad, YTO JACT BO3MOXKHOCTb INIy0)Ke IOHSATh OCHOBHBIE
HOJIOKEHUS Pa3JeIoB U3y4yaeMOH NMCLUIUIMHBL, HAYYUThCS IPUMEHATh UX IIPH aHAIU3€ KOHKPETHOH cuTyalMu. B 3ToM CBA3M THIIOBbIE
3a7a4d, PaCCMOTPEHHBIC B PEKOMEHIYEMBIX Y4eOHBIX MOCOOMAX, CleAyeT pa3o0paTh BHUMATEIbHO, 00palasch IpH HEOOXOJUMOCTH K
COOTBETCTBYIOIINM YKa3aHHUAM, MOIPOOHBIM PEIICHUSIM MITH OTBeTaM. [Ipu 3TOM HeNmpeMEeHHBIM yCIIOBHEM SIBIIETCS ITyOOKOE YCBOCHHUE
COOTBETCTBYIOLIETO MaTepHala 110 KOHCIEKTY JICKIIUH UK Y4eOHUKY.

Ilpr pemeHnn 3amad B INEpBYIO OYepenb CleAyeT oOpamaTh BHUMaHHE Ha JIOTHYECKHH aHANM3 COJACpIKaHWS 3aJadd, OOBACHEHHE
BBINOJIHAEMBIX oneparuii. B KoMOMHATOPHBIX 3aJa4ax MOJIEe3HO MPOIYMAaTh HHBIE BO3MOXKHbIE MOAXOABI K UX PEIICHUIO WU PEIICHUE IPU
HEKOTOPHIX BHIOM3MCHCHHAX YCIIOBHIl 3afaud. PelleHne 3amad ONpemeNieHHOTO THIA CIEXyeT NMPOJOIDKATh O MPHOOPETEHUS TBEPABIX
HaBbIKOB.

Ilpr pemennn 3amad (HE TOJNBKO MAaTeMaTHYECKHX), KOTOpBIE KaKyTcs HamOOlee CIOXKHBIMH, CIEAyeT INPUICPKHBATHCS HIDKE
IIPUBEACHHBIX PEKOMEHJALINHN, TaHHBIX akageMUKkoM A.b. Murnaniom.

1) BaxxHO 1711 TIIIOIOTBOPHOTO pabodero JHS MOpaboTaTh XOTs OBl HEJONTO HaKaHyHe BedepoM. BrI kak OBl JaguTe 3aJaHue MOJICO3HAHHIO
U YTPOM CJIEAYIOILErO IHS BCTAHETE C SICHOM TPOrpaMMOi JeHCTBHH.

2) Yro6bl CABUHYTLCA ¢ MEPTBOI TOUKU IIPH PEIICHUH TPYJHOU 3aayi, HEOOXOIUMO CO3HATEIbHBIMU YCHIMAMH, MHOIOKPATHO IOBTOPSI
paccyXJIeHUsl, TOBECTU ce0sl 10 COCTOSHMS, KOTJ]a apI'yMEHTHI «3a» U «IIPOTHUBY» U3BECTHBI HAU3YCTh, a BCE BHIKJIAAKU IPOJEIbIBAIOTCA 03
Oymarw, B yme. Takast OATOTOBKA HACTONBKO oONerdaeT paboTy MOACO3HAHMS, 9YTO OYEeHb CKOPO pelIeHne IPHIET, CaMo COOOIH.

3) MOXHO UCKYCCTBEHHO PEryJIMpOBaTh COOTHOIICHUE MEXAY pabOTOW CO3HAHUS U MOJCO3HAHMS, MEXKIy aHAIN30M («Ia» WIIH «HET») U
UHTYHIOHEH (I «Ja» U «HeT» OJNHOBPEMEHHO). UTOOBI yBENMYHTH yIENbHBIH BeC KOHTPOIS, MOXXHO paboTaTh BMECTE C KPHUTHUECKH
HACTPOEHHBIM COaBTOPOM, YTOOBI HOACTETHYTh HHTYHLIUIO — C COABTOPOM, CKJIOHHBIM (DaHTa3UPOBATh.

4) EcTh TOJBKO OJMH IYTh — YIOPHBIMH, HEOTCTYIIHBIMHU YCHJIMSAMHU, PELIEHUEM BCIOMOTaTeNbHbIX 3a[a4, IOJX0JAMHU C PAa3HBIX CTOPOH,
OTMeTasi BCe MPEMATCTBUS, OTOpachiBas MOCTOPOHHHE MBICIH, TOBECTH ce0s 1O BIOXHOBEHMS, KOTJa CO3HAHHE U IOJCO3HAHHE
CMEIINBAIOTCS, KOT/Ia CO3HATEIbHOE MBIIIJICHUE IIPOJI0JKACTCS BO CHE, @ IIOACO3HATENBHOE — HasIBY.

Iocne u3yuyeHus ompenelneHHOH TeMbl U pELIEHUs] NOCTATOYHOIO KOIMYECTBA COOTBETCTBYIOIIUX 3aJad OOYyYarolIEMYCs PEKOMEHIYeTcs
BOCTIPOM3BECTH II0 HaMATH ONpEAETIeHHs, BHIBOABI GOpMyl, GOPMYIUPOBKH M JOKA3aTENbCTBAa TEOPEM, MPOBEpss ceOsl KaXKAblH pa3 Mo
yueOHUKY WM KOHCIEKTY JieKUuid. KOHTponbHBIE BOIPOCH!, NPUBOJUMBIE B KOHCHEKTE JIEKUHHA [0 JUCHUIUIMHE, UMEIOT 11€JIb IIOMOYb
o0y4aromemMycs B TAKOM ITOBTOPEHUH, 3aKPEIIEHUN U POBEPKE MPOUHOCTH YCBOCHUSI H3y4EHHOTO MaTepHuaa.

YacTo HEeI0CTATOYHOCTh YCBOCHUSI TOIO MJIM HHOT'O BOIIPOCA BBIACHAETCS TOJBKO P M3y4eHUH JajbHelniero Matepuana. B aTom cinydae
HAJI0 IOBTOPUTH IUIOXO M3YUEHHBIH pa3ien, BHUMAaTeIbHO pa3o0paB Marepuan yueOHUKa, a TAKXKe TPOpadoTaTh 3a/1auu.
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[Ipunoxenue
BannpHO-peliTHHTOBas KapTa AUCHUIIIMHEI « MaTeMaTrukay
Kypc 1 Cemectp 2
Buj koHTpOIIS MuHUMaTEHOE KOTHYESCTBO MakcumanbHoe
6aoB KOJIYEeCTBO OaioB

HaunmenoBanue pazaena 1. «O01e noHATHSI TEOPETHIECKHX OCHOB MaTEMAaTHKHU (TeopeTHYeCKUi 0JI0K)»
Texymuii KOHTPOIB IO pa3zeny: 22 33
1 AymutopHas pabota 10 14
2 CamocTosrenbHas paboTta (crenuanbHble 00s13aTeNbHbIE (HOPMBI) 10 16
3 CamocTostenbHas pabora (crennansHbie GOpMBI Ha BEIOOP 00yJaroIerocs) 2 3
KonTposabpHoe MeponpusiTre 1o pasaeiy 2 5
TIpomMeKyTOUYHBII KOHTPOJIb 24 38
HaumenoBanmue pasaesa 1. «Ofuime noHsATHS TEOPETHYECKUX OCHOB MATEMATHKH (TMPAKTHYECKHii OJI0K)»
Texymuii KOHTPOJIb 110 pasfeny: 30 56
1 AynuTopHas pabota 16 32
2 CamocTosrenbHas paboTa (CHenuaibHble 00s3aTeNbHbIe (HOPMBI) 11 19
3 CamocTosTenbHas pabora (crennansHbie GOpMBI Ha BEIOOP 00yJaroIierocs) 3 5
KouTposibpHoe MeporipusTie 1Mo pa3aeiny 3 6
ITpoMe)xyTOUHBINH KOHTPOJIb 32 62
TIpomexyTouHast aTTecTanus 56 100

HUroro: 56 100

Bunp! kouTpoms

IMepeyens unu npuMepsl 3alaHuil, KPUTEPUHU OLIEHKH U KOJIHMYECTBO OaIoB

TeMsl 1 U3y4eHUs 1 00pa30BaTelIbHbIE
PE3yJIBTaThI

Texkyumii KOHTPOJIb MO pa3zaeiy 1. « Odmue NOHATHS

TeopeTHYeCKHX OCHOB MATEMATHKH (TeopeTH4ecKuil 0J10K)»

1

AynuropHas paboTa

KoHCreKTHpOBaHHE JEKI[HOHHOTO MaTepHaa

Kpurtepnu oneHUBaHus:

1 Gamm — KOHCHEKT JICKIMH COOTBETCTBYET TEME M OTPa)KaeT OCHOBHBIC TEOPETHUYCCKHE
TIOJIOKEHNS; HATIMCAH Pa300pUMBO; CHCTEMHO CTPYKTYPHPOBAH; COIEPKHUT JOMONHHUTEIbHBINH
Mmarepual, Haﬁ}leHHBIﬁ O6y‘{a}OHH/IMCH 110 JOIIOJIHUTCJIIbHBIM UCTOYHHUKAM.

INpumMeuanye: HaTMYHe KOHCIIEKTa JIEKIIMOHHOTO MaTepHaa ABIseTCs 00sS3aTeIbHBIM.
Pabota Ha ceMHHApCKUX 3aHATHSIX.

Kputepun orneHuBaHUS:

3 Gamia — akTHBHOE ydacTHe B OOCYXICHHM TEOPETHYECKHMX BOIPOCOB (OHpOC; YeTKas

TeMbl JEKIIMOHHOTO MaTepHaa:

OJeMEeHTbl TEOPUH MHOXKECTB U MAaTEMAaTH4ECKOU
noruku. [TousTue MHOKXECTBa, OTHOLLICHUSA MCXIY
MHOXKECTBAMU M OIEpallMd HaJ MHOXXECTBAMU.
MatemaTHuecKue YTBEPXKIEHUS U UX CTPYKTYPBI

IIpumepnsie TEMBI IS
MaTeMaTHYECKHX IUKTAHTOB.

HalycaHuA
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(hopMynHpOBKa ONpeeeHI); MPAaBIIbHOE PEIICHUE TPAKTUIECKOM 3a]a4H Y TOCKH.

2 Gauia - y4acTie B 0OCYKICHUH TEOPETHYECKHX BOMPOCOB (OIMPOC; YeTKas POpMYyITHPOBKA
orpeseseHui).

1 Gamn — yyactue B ompoce.

Hanuncanne MaTeMaTH4eCKUX TUKTaHTOB

Bpewms nposenenust — 7 - 10 MuHyT.

IIpumepst Bompocos:

1. [epeuncnure BUIBI TOAMHOXKECTB, IPUBEUTE IIPUMEPHI.

2. 3anuiunTe OCHOBHBIE ONIEPaIlUH Ha/l MHOXKECTBAMHU.

3. 3anumunTe CBOWCTBA JOMOJHEHUS JIBYX MHOXeCTB. JIto0oe ToKaxuTe.

4. 3anummre CBOHCTBO AWCTPHOYTHBHOCTH AEKApTOBA IPOHM3BENEHHS OTHOCHUTEIHHO

[IEPECEUEHUs] MHOXKECTB.
Kpurepun onennBanus (ipaBUIHHOCTS):

4 Gamna: BEICOKUI yPOBEHb.

TIpencraBnena uerkas popMyIHpoBKa Kaxaoro onpeaenacHus. Jomyckaercs 1-2 HETOYHOCTH.
3 Gama: cpeqHUN YpOBEHb.

IpencraBnena dwerkas GopMyiaHpoBKa ompexaeneHus. JlaHsl (GopMyIHpOBKH HE Bcex
omnpenenenui. Jlonyckarorcst 3-4 HETOYHOCTH.

2 GaJta: HU3KUHA ypOBEHb.

IIpencraBneHa HeueTkast GOpMyIHPOBKA ONpPEETCHHH.

DNEeMEeHTBl  TEOPHUH  MHOXKECTB.  DJIEMEHTHI
komOuHatopuku. CoorBercTBUsA. OTOOpAKEHUS.

PesynbTatel 00yueHUs:

VK-1.1. Aranu3upyet 3a1ady, BBIACISS ITAIbl ee
peleHus, AeHCTBUS 110 PEIISHHIO 3aJauul

3Haer: cnocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTEeMaTHYECKUX 3a/1a4.

Ymeer: MIPUMEHSTD CIIOCOOBI, IIPUEMEL,
QJIITOPUTMBI JUISl PEIICHUS TOCTABJICHHBIX 33724

CamocrosrenbHas pabora (00s3aTenbHbIe POPMBI)

Brinonnenue gomanrHel paboTsl (KOHCIICKT)

Kpurepuu oneHnBaHus:

5 0anoB — colepikaHue COOTBETCTBYET TEME; MaTepHall YeTKO CTPYKTYPHPOBAH; COAEPKUT
OCHOBHBIE BBIBOJIBI.

4 Oamla — copepXkaHHE COOTBETCTBYET TEME; MaTepuayl CTPYKTypHPOBaH,
JOTIOJTHUTENIBHBIA MaTepHal, TOMyCKAIOTCs HETOYHOCTH.

3 Gamma — colepKaHUue COOTBETCTBYET TEME; MaTepual YaCTHYHO CTPYKTYPUPOBAH; JOKJIA[
HE COAEPKUT JOIOIHUTEIBHBIA MaTepHrall, JOMyCKAIOTCS OIIHOKH.

COZICPIKUT

Tema a1 BBINOMHEHHS  CaMOCTOSTENILHOM
paboThI:

IonsaTus. Nx MECTO B MMOCTPOEHUU
MaTeMaTHYECKOH TeopHH

[Tnan

1. IToHsATHA, €T0 IPU3HAKH.

2. Conepxanue 1 00beM MOHATHS.

3. Onpenensemble U HEONPEAEIsIeMble TTIOHATHS.

4. CriocoObl oripeesieHus MOHATHS.

5. CtpykTypa onpeneneHus 4epe3 poa U BUOBOE
otnuuue. [IpumMeps! Takux onpeaeneHui.
DneMeHTbl KOMOHMHATOPHKH

1. IIpaBuIoO CyMMBI.

2. IIpaBuio npousBeaeHusl.

3. Pazmemenus 6e3 noBTopenuil. IlepecTaHOBKH.
Coueranus.

4. TIpocreiimue cBOCTBa YUCIIa COYETAHUH.

5. CoemuHenuss ¢ mnoBTopeHusiMH. Ywmcio
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Brinonnenne gomaniseld paboThl

Kpurepun onennBanus:

3 Oamia — JoMalllHEe 3aJaHUE BBINMOJHEHO MOJHOCTBIO, HE COACPIKUT CTPOTHX
MaTeEMaTHYECKHX OIIHOOK.

2 Oajuta — JOMAalllHEe 3aJaHHe BBIMOJHEHO MOJHOCTBIO, COJCPKUT 1-2 MaTeMaTH4YeCKHe
omMOKK; HeToYHast PopMyIMPOBKA ONpENETICHHS.

MTOJIMHOXECTB KOHEUHOT'O MHOXKHCTBA.
6. CriocoObI perieHus: KOMOMHATOPHBIX 33/1ay.

PesynbTatel 00yueHUs:

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET U
BbIOMpaeT HHPOpMALUIO, HEOOXOMUMYIO JUIS
pelIeHns HOCTaBIeHHOH 3a1a9i

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIC DJTambl pEHICHHS MAaTeMaTHYeCKUX
3ajad.

VYMeeT: HaXOAWTh, aHAIM3HPOBATH, HAXOIWUTH
HY)XHYI0 uHpopManuio (M3 yCIOBUH) Ans
pelIeHns] MaTeMaTHYeCKHX 3a/1a4

CamocrosTenbHas pabota (Ha BEIOOD
oby4aroIerocs)

IIpesenTauuu no Teme

3 Gamia - Mpe3eHTalMs COOTBETCTBYET BBHIOPAHHOW TeMe; BBINOJIHEHA B COOTBETCTBUH C
OCHOBHBIMH TPeOOBaHUSMH K ITPE3CHTALMSAM; HE COACPKUT HETOYHOCTEH U OMIMOOK.

2 Gama - Tpe3eHTAllMs COOTBETCTBYET BBHIOPAHHOW TeMeE; BBINOJIHEHA B COOTBETCTBHU C
OCHOBHBIMH TPEOOBaHUSIMH K IIPE3CHTALMSAM; COACPIKUT HETOUHOCTH.

HpI/IMepHLIG TEMBI DJICKTPOHHBIX HpCSCHTaHHﬁZ

Tembl Ipe3eHTalun:

1. Dmementsl Teopunm MHOXecTB. IloHsTHe
MHOXKECTBA. ODJEeMEHT MHOXecTBa. IlycToe
MHOXeCTBO. [IprMepsl KOHEUHBIX U OECKOHEUHBIX
MHOXECTB.

2. Cmoco0bl 3amaHus MHOXECTB. PaBHEBIE
MHOecTBa. [logmMHOXKECTBO.

3. YHuBepcalbHOE MHOXKECTBO. BHIBI MHOXKECTB.
Kpyru Diinepa. Juarpamma Ditnepa-Benna.

4. Omiepanivu HaJl MHOXXECTBAMH, HX CBOMCTBA.

5. DneMeHTbl TEOpUM MHOXKECTB B Ha4aJjbHOM
IKOJTE.

6. Teopembl B Ha4aJIbHOM MIKOJIE.

7. IlpaBuITbHBIE U HETIPABUIILHBIE PACCYIKICHHUSI.

8. JlemyKkTHBHBIE pacCy)KACHHS B HAYaJIbHOW
IIKOJIE.

9. VHAYKTUBHBIE pacCyXIEHHsS B HAYAIBHOM
IIKOJIE.

10. MaremaTtuueckue TMOHSATHS B Ha4YaJIbHON
mkone (1 kmacce).

11. MaremaTtuueckue TMOHSATHS B Ha4YaJIbHON
mKoJe (2 xmacce).

12. MaremaTtuueckue TMOHATHS B HadYaJbHOU
mkone (3 kiacce).

13. MaremaTuueckue TOHSATHS B Ha4yaJbHOH
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mkoJe (4 xmacc).

PesynbTatel 00yueHUs:

VK-1.2. Haxomur, KpUTUYECKH aHAIU3UPYeT U
BbIOMpaeT uH(QOpMAIMIO, HEOOXOIUMYIO IS
pelIeHns MOCTaBIeHHON 3aJa9n

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIC DJTambl pEHICHHS MAaTeMaTHYeCKUX
3ajad.

VYMeeT: HaxXOAWTh, aHAIM3HPOBATH, HAXOIWUTH
HYXHyI0 uHbopMmanuio (U3 ycioBuil) s
pelIeHns MaTeMaTHYeCKHX 3a/1a4

KOHTpOJIBHOE MEPONPHATHE IO PA3ACITY

TectupoBanue: «OOIUE TOHATHS TEOPETHYECKUX OCHOB MareMaTtukd. (OCHOBHBIC
TEOPETUUECKUE TTOJIOKECHHS».
Kpurepun onennBanus (IpaBUIHBHOCTH BBITOTHEHUS TECTA):
5 6aJI0B: BEICOKHI YPOBEHbD.
4-3 Gaia: CpeHU YpPOBEHb.
2-1 GaJut: HU3KUI YpOBEHB.
[IpumepHBIe 3aJaHuUs IS TECTUPOBAHUS

1. Coopmynupyiite (3anummure) 3akoHb! Je MopraHa 11 BbICKa3bIBaHUM. Jlokakute
UX C TIOMOIIBIO TAOIUIBI HCTUHHOCTH. (1 6amn)

a)AANB=Av B,

0)Av B=AAB.

2. Ilepeuncinte OCHOBHbBIE CBOWCTBA OIEpalliy IepecedeHust MHOKecTB. (JlokaxuTe OfHO n3
HUX.)
(1 6amm)
3. Jlana teopema: «/[ng Toro 4toObl JBE MpsSMBbIC NEPECEKATNCh, HEOOXOMMO, YTOOBI OHH
Jexand B OHHOH TtuiockocTH». ChopMynupyiTe TeopeMbl, SBISIOIIAECS OOPaTHOM,
IIPOTUBOIOJIOAKHON M 00paTHO MPOTUBONOIOKHOM NaHHOH. Kaxas u3 HuX BepHa?

(1 6amm)
4. Yro Ha3pIBaeTcsl pa3MelieHHeM Oe3 MOBTOPEHMH M3 N 3JIEMEHTOB 10 M 3JIEMEHTOB?
3anummte hopmyiy (GopMyIibl) HAXOKIACHUS YUCIIa TAKUX Pa3MEIICHHIA.
(1 6amm)
5. YUro Ha3pIBaeTCsl COOTBETCTBHEM MEXIY JIEMEHTaMH ABYX MHOecTB? UTo Takoe «obpa3
3JIEMEHTa» U «IOJHBIA poobpa3 anemenTta»? (1 Gamn)
Kputepuu ouenubanus
5 6aiIoB: BEICOKHI YPOBEHB.
4-3 Gayia: cpeiHUH YPOBEHB.

Pe3ynbTathl 00yueHHUs:

VYK-1.1. Ananusupyer 3anady, BbIIEJsAs 3Talbl €€
pelIeHns, AeHCTBHUS 10 PEIICHUIO 3aJaUH

3Haer: cHocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYecKHX 3a/ad.

Ywmeer: MIPUMEHSITh CIIOCOOBI, TIPUEMBI,
aITOPUTMBI JJISI PEIICHHS IIOCTABICHHBIX 33124
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2-1 0ayI: HU3KHUH YPOBEHb.

TIpomMeKyTOUHBII KOHTPOJIb (KOJHYECTBO OAJIIIOB)

MuHMMaIEHOE KOIMYECTBO Oaios - 24

MaxkcuMaabHO€E KOJIHYECTBO 0aioB - 38

Texkyumii KOHTPOJIb MO pa3zaeiy 1. «O0ume MOHATHS TEOPETHYECKMX OCHOB MAaTeMAaTHKH (NMPAKTHYECKUH 0JIOK)»

1 | AynutopHas pabota

PaboTa Ha ceMUHAPCKUX 3aHATHIX.

Kpurepuu onennBanus:

4 Gaia — aKTUBHOE y4acTHe B OOCYXAEHMU TEOPETHUECKUX BOIPOCOB (OIPOC; UETKas
(hopMynIHMpOBKa ONpeeeH i ); MPaBIIIbHOE PEIeHNne TPAKTHIECKUX 3aa4 Y JOCKH.

3 Gajta - yuacTue B 0OCYXIEHUM TEOPETHYECKUX BOIPOCOB (OIPOC; ueTKask (GopMyaupoBKa
oTpeneNeHHH ).

2 6ana — y4acTue B OIpoce.

BrimonHeHne KOHTPOJIBHBIX PadoT.

IIpumepHsbIe 3a1aHus IS BBITOJHEHUS KOHTPOIbHOM paboTsl Ne 1.

1. M3o6pa3uTe Ha YMCIOBOW MPSAMON M 3afaliTe yKa3aHUEM XapaKTePHCTUYECKOTO CBOMCTBA
MHOXXECTBO:

a  A\BNC 6
A={x‘xeR,—1£x<3},
CE%ﬂxeRﬁ<x<Q.

3. A — MHOXECTBO Tpamenuii, B — MHOXECTBO YeTHIpeXyroJbHHUKOB, HMEIOIINX
npsmoit yroia, C — MHOXeCTBO KBapaToB. [TocTpoiite kpyru Ditnepa Ui JaHHBIX MHOXECTB

(AuB) \¢, eciu
Bz{x‘xeR,xZZ},

AUB NC, B)

U OTMEThTE IITPUXOBKOH 00JIaCTH, W300paXarolie MHOXKECTBA: a) A \ BUC; 6) (A \ B)
MC.

IIpumMepHbIe 3a1aHus IS BBIITOJIHEHUS KOHTPOJIbHOM paboTel Ne 2.

5 4
1. BerancnnTe: a)Af + Ag + A53; 5)% .
A
2. Pemure ypaBHeHHe: a) 5(?;;l =8C,, ,; 6) C: = %C:+2.

3.CKOJIBKMMH CIIOCOO0aMU MOKHO PACCTaBUTh Ha IIAXMATHOM JOCKe 3 Oenble memKku?

4. CKOJIBKMMH CIIOCOOaMU MOKHO COCTaBHTh J030p M3 TPEX CONiaT u ogHoro oduiepa. Ecan
umeercs 80 connar u 3 opurnepa?

5. Ha maxmMaTHOM TypHUpE, NPOBOAMBIIEMCS B OAWH Kpyr (MOObIe IBa yJYacTHUKA
BCTPEYAIOTCST MEXAy co00i oguH pa3), Obuia cwirpaHa 91 maptus. CKONBKO YelIOBEK
y4acTBOBAJIO B TypHHpE?

Kontponbhas padora Ne 1.

Tema: D1eMeHTBI TEOPUU MHOXKECTB.

PesynbTatel 00yueHUs:

VK-1.1. Ananusupyer 3agauy, BbIIENAs 3Talbl €€
pelIeHus, AeHCTBHUS IO PEIICHUIO 3aJaUH

3Haer: cHocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYeCKHX 3a/ad.

Ywmeer: MIPUMEHSITh CIIOCOOBI, TIPUEMBI,
aITOPUTMBI JJISI PEIICHHS IIOCTABICHHBIX 33124

Kontponbhas padora Ne 2.

Tema: D1eMeHTH KOMOMHATOPUKH.

PesynbTathl 00yueHHS:

VK-1.1. Ananusupyer 3aaady, BblIeJsis 3Talbl €€
peIIeHNs], IeHCTBHSA 110 PEIIeHHIO0 3a1a91

3Haer: CcHocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYeCKHX 3a/ad.

Ymeer: OPUMEHATH ~ CIIOCOOBI,  HPHEMSI,
AJITOPUTMBI JJI1 pEIICHUSA IMOCTABJICHHBIX 3a1a4
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Kputepun ouennBanus (paBUILHOCTD):

4-5 GanoB: BBICOKHIA YPOBEHb.

Bce 3ananus BHINOIHEHB! BEpHO 0€3 OMMOOK; MPUBEAEHBI OCHOBHBIE J10KA3aTEIbCTBA; YETKO
c(hOpMyIHPOBAHEI OCHOBHBIE BEIBOJIBL.

3 Gayuta: cpeiHUil YPOBEHb.

Bce 3ananus BHIOIHEHBI BEPHO, HO AOIYCKAETCs OJ(HA - JIBE OIIMOKU; MPUBEICHBI OCHOBHBIC
JIOKa3aTeNIbCTBA.

0 — 2 Gana: HU3KHI yPOBEHB.

3agaHus BBHIIOJHEHB C OMMOKaMH; NpHBeAeHa (GopMyIHpOBKa
JIOKa3aTesIbCTBA); HeBepHask (POPMYJIMPOBKA J10KA3aTEIbCTB.
IIpumeuanmue:

MakcuManbHOE KOJIUYECTBO OajIoB 3a BBINOJIHEHHE KOHTPOJIbHOM
MHUHMMaJbHOE — 3 Gasuia.

Komnoksuym.

IIpumepHBIe BOIPOCH 11T 00CYKISHHS

[oHsiTHE COOTBETCTBUSI.

Croco05I 3aJaHnsI COOTBETCTBUI.

OO0pa3 31eMeHTa U MOJIHBIN PooOpa3 IeMEHTa.

Hexkoropsie Tune cooTBeTcTBHA. Oniepalini Hal COOTBETCTBHSIMH.

[oHsTHE OTHOLIEHUSI.

I'pad oTHOUICHNUS.

OcHOBHBIE CBOICTBa OTHOIIEHUH. OTHOILIIEHHE SKBUBAJICHTHOCTH.

OtHomrenue nopsiika. OTHONIEHHE CTPOTOro W HECTPOTOro mopsiika. [Ipumeps.
Oto0Opaxenusi. OCHOBHBIC ITOHSATHSL.

10. [Monueri mpoobpas. O6paTHOE OTOOpaKEHHE.

11. B3aumHO 0/1HO3HaYHBIE 0TOOPAKEHUSI.

12. PaBrOMOIIHBIE MHOKECTBa. [IpuMepsl.

13. CuerHble MHOXeECTBA. [IpuMepsl.

Kpurtepun orieHuBaHus (IIPaBIIBHOCTD BBIIOJHEHUS TECTA):

5 0annoB: BBICOKMHM YpOBEHb, BCE 3aJaHUs BBIIOJHEHBl BEPHO 0€3 OLIMOOK; MPUBEICHBI
OCHOBHBIE JI0Ka3aTeNbCTBA; YETKO CHOPMYITHPOBAHBI OCHOBHBIE BBIBOIBL.

4 Oamnma: cpegHMH ypOBEHb, BCE 3aJaHUsl  BBINOJHEHBI; ITIPUBEICHBI OCHOBHBIC
JIOKa3aTeNNbCTBA; YTKO C(HOPMYTHPOBAHEI OCHOBHBIE BHIBOIBI, JIOMTYCKAIOTCS OIIUOKH.

0-3 Oaywra: HU3KHUIT yPOBEHb, BEIMOIHEHO MeHee 50% Bcex 3aJlaHuil; OMyCKaIOTCsl OITUOKU

JokazarenscTB  (0e3

pabotrel — 5 Gayios;

N~ WNE

Tema KoJIOKBHYMa

«CooTBeTCTBHSI.

bunapusie oTHOMIIEHUSI.

OTto0pakeHus, anredOpandecKue CTpyKTypbh»

Pe3ynbTaTel 00yueHuUs:

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET H
BeIOMpaeT HH(oOpMaIMIO, HEOOXOIUMYIO AT
pelIeHns NOCTaBIeHHON 3aa9n

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIC DJTambl peIIeHHs MaTeMaTHYeCKHX
3ajad.

VYMeeT: HaXOAWTh, aHAIM3HPOBATH, HAXOIWUTH
HY)XHYI0 uHpopManuio (M3 yCIOBUH) s
pelIeHns MaTeMaTHYeCKHX 3a/1a4

CamocrosTenbHas pabota (00s3aTenbHbIe HOPMBD)

Beinonnenune nomanisend paboThl

Kpurepun oniennBanus:

2 Oamma — JOMaliHee 3aJaHHE BBIMOJIHEHO ITOJTHOCTHIO,
MaTeMaTHYECKHX OIIHOOK.

1 Gann — nomaiHee 3a/laHME BBIIIOJHEHO IOJIHOCTBhIO, COACPXKUT 1-2 MaremaThdeckue
OIITUOKK WJIK HeTOYHAsl (hOPMYJIMPOBKA OIIPEACIICHHUSI.

HE CONEPXKUT CTPOTHX

Pe3ynbTaTel 00ydeHus:

VK-1.1. Ananuzupyer 3aaaqy, BbIIeJsis 3Talbl €e
pelIeHus, AeHCTBHSA 110 PELISHHIO 3a1a4U

3HaeT: crnocoObl, MPUEMBI, AJTOPUTMbI PEIICHUS
MaTeMaTHYeCKHUX 3a1ad.

Ymeer: IMPUMCHATH CHOCO6I)I, IIPpUCMBI,
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AJITOPUTMBI U1 pEIICHUA ITOCTABJICHHBIX 3a1a4

CamocrosrenbHas pabota (Ha BEIOOD
00y4aroIerocs)

IIpe3eHTanuu mo Teme

5 OannoB - Tpe3eHTAlUs COOTBETCTBYET BBHIOPAHHOW TeMe O0YJarOIIUXCs; BBIMTOJHEHA
COOTBETCTBHHU C OCHOBHBIMHU TPEOOBAHHSIMH K MPE3CHTALIUSIM.

4 Gaia - Tpe3eHTAlUs COOTBETCTBYET BBIODAHHOH TeMe OOYYalOIIMXCS, BBITOJHEHA
COOTBETCTBHU C OCHOBHBIMH TPEOOBAaHUSAMH K TNPE3CHTALUSIM; COJCPIKUT HETOYHOCTH
odopmiienuu (1-2 HETOUHOCTH).

3 Oayula - Mpe3eHTalss COOTBETCTBYET BBIOpAHHOW TeMe OOYyYalOIIMXCs; BBIIOJHEHA
COOTBETCTBHU C OCHOBHBIMH TPEOOBAHUSAMH K TPE3CHTAIMSAM; COJACPKUT HETOUYHOCTH
odopmieHuu (3-4 HETOUHOCTH).

YyacTtue B OJUMIHUaje

[IpumMepHbIe TEMBI HJIEKTPOHHBIX NPE3eHTANN

1. I[IpaBusia CyMMBI U IPON3BECHHUS.

2. Pa3MeleHye, NEpECTAHOBKU C IOBTOPEHUAMH U
0e3 MOBTOPCHHUIA.

3. Coueranus 0e3 mnoBTopeHuil. Ywucno
ITOJJMHOXKECTB KOHEYHOTO MHO>KECTBA.

4. Tpap u rpadux coorBercTBUi. Buisl
COOTBETCTBHH.

5. OTHoOlIEHHE Ha MHOXECTBE, HX CBOMCTBA.
OrtHoeHue 9KBUBAJICHTHOCTH. CBs3b
OTHOIICHUI JKBHBAIEHTHOCTH C pa3OHEeHHEM
MHOJKECTBA Ha KJIACCHIL.

6. OTHOIIEHNE CTPOTOTr0 M HECTPOTOTO TOPSAKA.
7. B3aumMHO  OAHO3HauYHOE  OTOOpa’keHUE
MHO)KECTBA Ha MHOXecTBa. CHMMETpHYHBIE
JJIEMEHTBL.

8. OCHOBHBIC BHJBI aNreOpanyeckux CTPYKTYp:
IpyYIIa, KOJIBIIO, [0JIe; UX IPUMEPHIL.

9. KomOuHaTopHbIe 3a/1a4i B HAYaJIbHOH LIKOJIC U
CIOCOOB! UX PEIICHUS MJIAAUIMMU IIKOIbHUKAMH
(1 xmacc).

10. KomOuHaTOpHBIC 331241 B HaYaJbHOW ILIKOJIE
W CHOCOOBI WX  pemeHus  MIIaJuMU
HIKOJIbHUKaMU (2 Kiace).

11. KomOuHaTOpHBIEC 3a7]a91 B HAYaJbHOU IIKOJIE
n CHOCO6I)I ux peuieHusA MJIaJIIUMH
ImIKoNbHUKaMH (3 Kiacc).

12. KoMOuHaTOpHBIE 3aJaul B Ha4aJIbHOHM LIKOJIE
W CHOCOOBI WX  pemeHus  MIIQAMIUMH
IIKOJIbHUKaMU (4 Kiace).

Pe3ynbraTel 00yueHus:

VK-1.2. HaxoguT, KpUTHYECKH aHAJIU3UPYET U
BEIOMpaeT WHPOPMALHUIO, HEOOXOIUMYIO IS
pelleHys MOCTaBJIEHHOH 3a1auu

3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHIO;
OCHOBHBIC OTanbl PCIICHUA MAaTCMAaTUYCCKUX
3a7ad.
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6 6aJIOB — AKTUBHOE YYACTHE B OJIUMITHA/IC; MTOJTYYSHUE MPU30BOTO (IIEPBOT0) MECTA.
5 Gayta — aKkTHBHOE y4acTHE B OJIUMITHAIC; TIOJTYUYEHHE MPU30BOTr0O (BTOPOT0) MECTA.
4 Gama — aKTHBHOE Y4acTHE B OJIUMITHA]IC; TIONTYyYCHUE TIPU30BOTO (TPETHEr0) MeCTa.
3 Gamn — yyacTre B OIMMIIAA/E 10 MATEMATHKE.

YMmeer: HaxoauTh, aHAJIM3UPOBATH, HAXOIHUTH
HYy)XHY0 wuHpopmanmio (M3 yCIOBUH) s
peleHns MaTeMaTHYECKUX 3a]1a4

PesynbTatel 00yueHus:

VK-1.1. Ananusupyer 3agady, BbLIENsAs Tallbl €€
peleHusl, AeHCTBUS 110 pelIeHHIO 3aJjauu

3Haer: cHocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHUYEeCKHX 3a/1a4.

Ymeer: MIPUMEHATH C1oco0bl, TIPUEMBI,
QJITOPUTMBI JIISI pELIeHNs IOCTAaBJICHHBIX 3314

KOHTpOJIBHOE MEPONPHATHE IO PA3ICITY

HroroBoe TectpoBanme

Kputepuu orieHuBaHust (IPaBUILHOCTh BBIMOTHEHHS TECTA):

5-6 GayioB: BBICOKHI ypOBEHB, BCE 3a/laHHs BBIIOJHEHBI BEPHO 0€3 OMIMOOK; MPUBEICHBI
OCHOBHBIE JI0Ka3aTeNIbCTBA; YETKO CHOPMYITHPOBAHBI OCHOBHBIC BBIBOIBI.

4 Gamma: cpemHHH YpOBEHb, BCE 3aJaHUS BBITOJHEHBI, MNPUBEJICHB OCHOBHBIC
JIOKA3aTeNNbCTBA; Y€TKO C(OPMYIMPOBAHEI OCHOBHBIE BBIBOABI, IOITYCKAIOTCS HETOYHOCTH B
(hopmynupoBke ornpeeneHus; 1-2 omuoKu.

0-3 Gamra: HU3KHUI ypOBEHB, BEINMOIHEHO MeHee 50% BceX 3allaHuil; JOIMyCcKaloTCs OMNOKH.

Tema TECTUPOBAHHUS: «O6mue IMOHATHUSA
TEOPETUIECKUX OCHOB MATEMaTHKI)

Pe3ynbTathl 00yueHHUs:

VYK-1.1. Ananusupyer 3anady, BbIIEJsAs 3Talbl €€
pelienus, AeHCTBYA 0 PELICHHIO 3a1a4U

3HaeT: cHoCOOBI, MPUEMBI, AITOPUTMBI PEIICHUS
MaTeMaTU4YeCKHUX 3aJad.

Ymeert: IPUMEHSTh CIIOCOOBI, IIPUEMB,
QJITOPUTMBI JUISL pELIEHUs! [IOCTABICHHBIX 33714
VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET H
BeIOMpaeT HH(oOpMaIMIO, HEOOXOIUMYIO AT
pelieHys I0CTaBIEHHON 3a1aunl
3Haer: MaTEeMaTHYECKYIO
OCHOBHBIE  3TaIlbl
3aad.

VYMeeT: HaxXoOUTh, aHAIU3UPOBATh, HAXOIUTh
HY)XHYI0O uHpopManuio (U3 yCIOBHH) s
pelIeHHs MaTeMaTHYECKUX 3a1a4

TEPMUHOJIOTHIO;
pelleHrss MaTeMaTHYECKUX

IIpoMexyTOUHBIH KOHTPOIIH (KOJIMYECTBO OAILIOB)

MuHMMaIEHOE KOIMYECTBO 0aios - 32

MakcuMaabHOE KOJIMYeCTBO 0auIoB - 62

IIpomexyTounas aTTecTanus

IIpencraBneHs! B ()OHE OLIEHOYHBIX CPENICTB JUIS MPOMEKYTOYHOM aTTECTALMH 110 TUCIUTUINHE
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BaHHLHO-peﬁTHHFOBaﬂ KapTa JUCHUITINHBL «MaremaTuka»

Bun xonTpons MuHuManbpHOE KOJTMYECTBO MakcumansHOE
OauioB KOJINYECTBO 0aJlIOB

HaumenoBanne pa3nena 3. «Ilesbie HeoTpHIaTeJbHBIE YicIa. OCHOBHBIE MOAX0bI K MOCTPOEHNI0O MHOKECTBA IEJIBIX

HEOTPULATEJbHBIX YHCe»

Tekymuii KOHTPOJIb 10 pa3zieny: 25 47

1 AymutopHas pabota 17 30

2 CamocrosrenbHas paboTta (cHenuanabHble 00s13aTeNbHbIE (JOPMBI) 7 14

3 CamocTosTenbHas pabora (crennansHble GOpMBI Ha BEIOOP 00yJaroIierocs) 1 3

KonTposabHoe MeponpusiTre 1o pasaeiy 3 5

TIpomMeKyTOUYHBIT KOHTPOJIb 28 52

HaumeHoBaHue pa3zena 3. «KAJTOPUTMBI, HX cBoOiicTBa. CHCTEMBI CUUCIEHUSD

Texymuii KOHTPOJIb 110 pasfeny: 22 38

1 AynuTopHas pabota 10 16

2 CamocTosrenbHas paboTa (CHenuaibHble 00s3aTeNbHbIe (HOPMBI) 11 19

3 CamocTostenbHas pabora (crennansHbie GOpMBI Ha BEIOOP 00yJaroIierocs) 1 3

KontponbHoe MeponpusaTHe 10 pa3jery 6 10

ITpoMe)xyTOUHBINH KOHTPOJIb 28 48

TIpomexyTouHast aTTecTanus 56 100
Hroro: 56 100

Buael koHTpOINIA

Hepe‘IEHB HJIN IPUMEPBI BaHaHHﬁ, KPUTEPUHN OLICHKH U KOJIMYECTBO 6aiuIoB

Tewmsbl U1 n3ydeHus 1 oOpa3oBaTeIbHbIC
PE3yJIBTaThI

TeKyIl.ll/Iﬁ KOHTPOJIb IO pa3aeny 3. «He.)'lble HeOTpUHATE/JIbHBIC YHUCJIA. OcHOBHBIE moaAXoAbl K MOCTPOCHUI0 MHOKECTBA 1EJIBIX HEOTPUHATECIbHBIX

qucen

1 | AyautopHas pabota

Pabora Ha ceMUHApCKUX 3aHATHSIX.

Kputepuu ouenuBanus:

3 Gayutla — aKTUBHOE y4acTHE B OOCYXIEHHMHM TEOPETHYECKHMX BOINPOCOB (OIMpPOC; yeTKas
(hopMyIHMpOBKa ONpeeIeHNi); IPAaBIIbHOE PelIeHHe IPAaKTUIECKOHN 3aJaut y JOCKU.

2 Gayuta - yyacTue B OOCYXKIECHUU TEOPETHUECKUX BOIIPOCOB (OMpOC; YeTKast (OpMyJIMpOBKa
OTpeeIICHHH).

1 6amr — ygactue B onpoce.

KonTtponbhas padora Ne 1.

OCHOBHBIE TEMBI:

1. IloHaTHe  weNOro  HEOTPULATEIHHOTO
yhcna. TeOpeTHKO-MHOXKECTBEHHBIH  MOIXOI.
OCHOBHBIE OTIepaluu, TEOPEMBI, 3aKOHBI.

2. OTHOLIEHHS «paBHOY, «MEHBIIIEY,
«OoubIIeY Ha MHOXKECTBE LEIBIX
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BeInonHeHHe KOHTPOIBHBIX paboT

TIpuMepHBIe 3a1aHuUS IS BBITOJHEHUS! KOHTPOJIbHOU paboThl Ne 1.

TeopeTnueckas 4acTh

1. IepeuncnuTe OCHOBHBIC ITOAXOIBI K IMTOCTPOCHHIO MHOKECTBA LENBIX HEOTPHLATEIBHBIX
gucen. JlaTh KpaTKyl0 XapaKTePHCTHKY TEOPETHKO-MHO)KECTBEHHOTO IOIX0Ja. PacKphITh
TIOHSITHUS: CIOXKCHHUSI, BHIUUTAHHS; YMHOKCHHS U JCICHUS LENbIX HEOTPHIATEIbHBIX YHCEI.
JokasaTh TeopeMy: KaKOBBI Obl HM OBLIM IBa LENBIX HEOTPHUIATEIBHBIX YUCIa a U b, Bcerna
CYLIECTBYET EMHCTBEHHOE L1€JI0€ HEOTPULATEIBHOE YUCIIO C, KOTOPOE SBISETCS UX CYMMOIA.

IIpakTryeckas yacTh

2. Ha TeopeTHKO-MHOXECTBEHHOM SI3bIKE JOKa3aTh, YTO

3<7;

4+5=9;

3-5=15 (nBa cmocoba);

10:2=5 (aBa cnocoba: neneHue o CoACPKaHUIO; ACJICHUE HA PaBHBIC YacTH).

3. 00BsICHUTE, IOUYEMY CIEAYIOIIHE 3a/1a9 PEIAl0TCs P TTOMOIIH JeTeHHS:

3.1. [IaTHaAUATH PEOMCOK CBSI3AJIM B MYYKH MO 5 PeAUCOK B KaxIoM. CKOJBKO TOIYYHIIOCH
MTy9KOB?

3.2. MaTHaguate TeTpazel paszgand MOpPoBHY S5 ydeHuKaM. CKOJBKO TETpajaei IMOIy4HI
KaKIbIi?

4. 000CHYHTE C TEOPETUKO-MHOXKECTBEHHON TO3UIMH BHIOOP JEWCTBUS IIPH PELICHUH 3a]a4H.
B wmacrtepckoii Obut0 7 KoJiec Ui BENOCHIICAOB. [Ipy peMOHTE TOCTABHIM Ha KaXIbId
Besiocuresn mo 2 xoneca. Ha CKOJIBKO BEJIOCUIIEZIOB MOCTaBHIIM KOJeCa U CKOJBKO KOJeC
0CTaJIOCh B MacCTEPCKON?

5. I[OKa)KI/ITC, 4To I[l/ICTpl/lﬁyTl/lBHOCTb YMHOKEHHSA OTHOCUTCIIBHO CJIOKCHHS BBITCKACT M3

pasenctea AX (BUC)=(AxB)U(AxC), a
pasenctea A -.(BUC)=(4AxB) -.(AxC).
IIpumepHsbIe 3a1aHUs IS BHITOJHEHHS KOHTPOJIBbHON paboTs! Ne 2.

1. Paznoxute Ha MHOXKUTENN BBIPAKEHHU:

a) x'—x?—12;6) xX* +4x* +5x+2;

B) x°y* —5x)° +6y° —x* +5x—6.

2. JlokaxuTe, UCIOb3YsI METOJ, MAaTEMAaTUYECKON MHIYKIUH, YTO IS JIF0O0T0 HATYpalbHOIO
qucsa N UICTUHHO PaBEHCTBO:

1 1 1 1 n
—+—+ +...+ = .
1.3 3.5 5.7 (2n-)(2n+1) 2n+1
3. CocTaBbTe HEKYIO [IOCIIEN0BATEIBHOCTD YHCEN, IPEACTABIIOMNX CO00H reOMETPUIECKYIO

nporpeccuto. Haiimure Nn-it m (N+1)-i wieHsl, a Takke CyMMY TIEPBBIX UJIEHOB JIAHHOMN
MOCJIeIOBAaTEIbHOCTH. [IpoBepbTe MONYyYEeHHBIM UII CYMMBI Pe3yJIbTaT, MCHOJB3Ysl METOJ

OTHOCHUTCJIIBHO  BbIYUTAaHUA — U3

HCOTPULATCIBbHBIX YUCCII.

PesynbTatel 00yueHus:

VK-1.1. Aranu3upyet 3a1ady, BBIACISS ITAIbl ee
pelieH s, ASHCTBUS 110 PEIICHUIO 3a]aul

3HaeT: cHocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYECKUX 3a7adq.

YMmeer: TOpUMEHATH  CHOCOOBI, IPHEMBI U
AITOPUTMBI JIUIS PELIICHHUS TIOCTABJICHHBIX 3a/1a4.

KonTtponbhas padora Ne 2.

OCHOBHBIE TEMBI:

1. IlonaTne  menoro  HEOTPULATEIHHOTO
yucila: axkcuomaruueckuil mnopxox. OcHOBHBIE
OIepaluy, TEOPEMbI, 3aKOHBI.

2. Axcuomsl [leano. Meron MateMaTHUeCKOMH
WHAYKIHH.

3. JenyKkTuBHBIC u WH/IyKTHBHBIC
paccyxnenus. [loiHas 1 HenonHas MHIYKIUS.

4, CpoiicTBa MHOJKECTBA LENBIX
HEOTPULATEIbHBIX YHCEI.

Pesynbratel 00yueHus:

VK-1.1. Ananusupyer 3aaady, BblIeJss 3Talbl €€
peleHus, 1eHCTBUS 10 PELICHHUIO 3a1a4n

3HaeT: cmocoObl, IPHEMBI, alTOPUTMBI PEIICHUS
MaTeMaTHYECKHX 3a/1a4.

YMeeT: NpPUMEHATh CHOCOOBI, TNpPHEMBI U
AITOPUTMBI JUIS PELICHUS TIOCTABICHHBIX 3a/au.
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MaTeMaTHYECKOH HHIYKIIHU.

4. U3BectHo, uto a+b=17. Yemy paBHO

a) at(b+3);

6) (a+6)+h;

B) (13+bh) + a?

5) OmuiuuTe BO3MOXHbBIE CIIOCOOBI BBIYMCIICHHS 3HAYCHUS BhIpaKeHUsI Buaa at+b+c. Jaiite
000CHOBaHHUE ITUM CIIOCO0aM U MIPOWLIIOCTPUPYHTE UX Ha KOHKPETHOM IIPHMEpE.
IIpumepHble 3ajaHus IS BBITOJIHEHHS KOHTPOJIBHOI paboTsl Ne 3.

1. M300pa3uTe mpu MOMOIIH OTPE3KOB CUTYAIlUH:

a) KyIIWIN P KT A0JI0K, a TPyII Ha X KT OOJIbILE;

0) KyImuJIH p KT S0JI0K, a TPyl B 2 pa3a OoJbIiie;

B) KyIWIU P KT sI0JIOK, a TPYIL B 2 pa3a MEHbIIIE.

Kaknmu MoryT OBITH TpeOOBaHUS K JAaHHBIM CHTyauusMm? JIJisi Ka)kIoro ciydasi HOCTpOiTe
Mozenb 1 0003HaubTe Ha Hell TpeOoBaHMUS.

2. IlocTpoiiTe BcioMoraTelbHbIE MOJIEIHN M C X MOMOINBIO HAWIUTE PEIICHUs CIEeTYIOIINX
3ajgau:

a) Ha onmHoii mosike Ha 6 KHUT OoJIbIle, 4eM Ha Apyroi. CKOIbKO KHHUT HY)KHO MEPEI0KHUTh C
OJHOM IOJIKU Ha JIPYTYIO, YTOOBI KHUT CTAJI0 HOPOBHY?

6) Ecnu ¢ omHO# MOJIKK MEpesoKUT Ha JAPYryr 6 KHUT, TO Ha O0OCUX TOJIKaX KHUT OyaeT
nopoBHy. Ha ckosibko KHUT Ha OJHOM Honke 0oJblie, 4eM Ha Apyroi?

B) Ha omHoii monke Ha 6 KHUT OoJiblie, 4eM Ha apyrod. Ha ckonbko KHUT Oyzer Gofbiie Ha
OJHOM IOJIKE, YeM Ha JIPYToi, eciy ¢ IepBoil MOJKU MEePEeNoXKUTh Ha Ipyryto 10 kaur?

r) Ha nepBoii nonke Ha 6 KHUT OoJbIle, YeM Ha Apyroil. Ha ckoibko KHUT OyaeT Ha mepBoi
HOJKe 0OJIbIIE, €CJIU CO BTOPOH IOJIKY MEPEIOXUTh Ha MepByto 10 kHur?

3. PemnTe 32124 pa3HbIMHU apU(PMETHISCKUMHA CITOCOOAMHU.

3.1. B nByx xHmxHbIX mKadax 6buto 1536 xuur. Korga us omHoro B3simu 156 kHur, a u3
Ipyroro B TpH pasa Oomblle, TO KHAT B mKady crano mopoBHy. CKOIBKO KHUT OBUIO B
Ka)XJJOM IKady IepBOHaYaIbHO?

3.2. nnomaas 3eMJIH, 3acessHHas MIIeHUIEeH, B 6 pa3 Ooiblle TUIOMaa1, 3aCETHHON sTYUMEHEM,
a IUIoINA/b, 3acesHHAs POXKbIO, B 3 pa3a MEHbILE IIOIa/H, 3acessHHOM nueHueil. CKoIbKo
TeKTapOB 3EMIIM 3aCesHO KaKIOW KyIbTYpOH, eciu TmeHunel 3acesHa Ha 480 ra Oosnblie,
4eM POXKBIO?

4. Ilouck aHa penieHus MpoBeIUTe 110 BCIIOMOTaTeIbHON MOJIEIH; PEIICHUE 3alHIINTe 110
JICHCTBUSM; BBITIOJIHUTE TIPOBEPKY JAHHOTO PEIICHHUS.

4.1. B nByx Ounonax 28 1 kpacku. Eciu u3 onHOro B34Th 3 11, @ B APYroi 100aBUTh 2 11, TO B
HEepBOM CTAaHET Ha 7 JI KpackH OoJbIIIe, 4eM BO BTOpoM. CKOIBKO Kpackd B KaxJ0M OumoHe?
4.2. V Hatamm Ha 15 oTKpbITOK Oosbine, 4yeM y Mummu. JleTaM mnopapwid eme mo 6
OTKpbITOK. ¥ Hartamu cTano B 2 pasa 6oiblle OTKPHITOK, 4eM y Mumu. CKOIBKO OTKPBITOK
OBUIO Y KaXkK0TO NIEPBOHAYAIBHO?

KonrponbHas pabota Ne 3.

OCHOBHBIE TEMBI:

1. IoHsATHE OTpE3Ka HATYPaJIbHOTO psijia YUCEN U
cuera  JJIEMEHTOB  KOHEYHOTO  MHOXKECTBA.
IopsaxoBele W KOJNMYECTBEHHBIE HaTypallbHbIE
yHca.

2. HatypasnbHoe 9HCIIO KaK pe3yabTaT U3MEpEeHHs

BeNMMYMHBL. HarypajgpHOoe 4YHCIO Kak Mepa
OTpe3Ka.
3. Onpenenenue apupMeTHUECKUX ACHCTBUIA HaL
YHUCIIAMH,  pPAacCMaTpPUBaEMBIMH  Kak  Mepa
OTPE3KOB.

Pe3ynbTaTel 00yueHuUs:

VK-1.1. AHanu3upyeT 3a1ady, BBIICISIS ITAIbl ee
pelienus, AeCcTBYA 0 PELICHHIO 3a1a4U

3Haer: crnocoObl, MPUEMBI, AITOPUTMBI PEIISHHUS
MaTeMaTU4YeCKHUX 3aJad.

VYMeeT: TpPHUMEHATh CHOCOOBI, TPHEMBl U
QJITOPUTMBI JUISL pELIEHNsI IOCTABICHHBIX 3a/a4.
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Kputepuu orieHuBanust (IPaBUILHOCTD, MOJTHOTA):

5 6aJUIOB: BRICOKHUH YPOBEHb.

Bce 3a1aHus BBINOIHEHBI BEpHO 0€3 OMIMOOK; IPUBEICHBI OCHOBHBIC JI0Ka3aTeNbCTBA; YETKO
c(hopMyIHMpoBaHbl OCHOBHBIC BBIBOJBI. [IpHBeneH (ITOKa3aH) OPHUTHMHAJBHBIA CIOCO0
pelIeHns 3a/1a49u.

3-4 Gamna: cpeqHuUil ypoBEHS.

Bce 3amaHus BEIOTHEHB! BEPHO, HO JOIYCKAeTCs OJHA - IBE OLINOKH; IPHBEIEHB OCHOBHBIE
JIOKa3aTeNIbCTBA.

0 — 2 Gaya: HU3KUIT ypOBEHb.

3amaHus BBIIOJNHEHBl C oOmMOKaMu; NpuBeneHa (OpPMYJTUPOBKa JoKazaTelabcTB (0e3
JIOKa3aTeNbCTBa); HeBepHas (HOPMYIHPOBKA JOKA3aTENILCTB, HEBEPHOE PEIICHHUE.
IIpumeuanue:

MakcumanbHOE KOJMYECTBO OaJUIOB 3a BBIMOJHEHHE KOHTPOJILHOW pPaboThl — 5 0aiios;
MHUHHMMaJIbHOE — 3 Oajuia.

CamocrosrenbHas pabora (00s3aTenbHbIe POPMBI)

BrinonHeHne gomaiiHend paboTsl
Kpurepuu ouenuBanus:

2 Oamna — JOMallHee
MaTeMaTHYECKHX OIIMOOK.
1 Gamnm — nomaiHee 3aJlaHME BBIIIOJHEHO IOJIHOCTBHIO, COACPKUT 1-2 MaremMaThdecKue
omnOKy; HeTouHast GOPMYIUPOBKA ONpPEeTICHHS.

3alaHUC BBIIIOJIHCHO IIOJHOCTBIO, HE COACPKHUT CTPOrux

Pe3ynbTathl 00yueHHUs:

VYK-1.1. Ananusupyer 3anady, BbIIEJsAs 3Talbl €€
pelIeHns, AeHCTBHUS 10 PEIICHUIO 3aJaUH

3Haer: cHocoObl, NPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYecKHX 3a/ad.

YMeeT: NPUMEHATh CHOCOOBL, INpPHUEMBI U
AITOPUTMBI ISl PENICHHS ITOCTABICHHBIX 331a4.

CamocrosrenbHas paborta (Ha BEIOOD
00y4aroIerocs)

IIpesenrtanuu mo Teme

3 Oamma - Tmpe3eHTalHs COOTBETCTBYET BBHIOPAHHOIH TeMe OOyJalOIIMXCs; BBIIONHEHA B
COOTBETCTBHH C OCHOBHBIMH TPEOOBAaHMSAMH K IPE3CHTAIIAM.

2 Oajula - Tpe3eHTalMs COOTBETCTBYET BHIOpDAaHHONW TeMe OOydJaloIIMXCs; BBIIOJHEHA B
COOTBETCTBHH C OCHOBHBIMH TPEOOBAHHMSAMH K IIPE3CHTAIMSAM; COACPIKUT HEIOUYETH B
odopmiieHun.

1 Oamm - mpe3eHTalMs COOTBETCTBYET BBIOPAHHONW TeMe OOYdYaroIIMXCs; BBIOJHEHA B
COOTBETCTBUU C OCHOBHBIMU TPEOOBAHUSIMU K IIPE3CHTALUSAM; COAEPKUT HETOYHOCTH; 2-3
OmNOKH.

ITpumepHBbIe TEMBI

1. TlonATue wLEIOrOo HEOTPULATENBLHOIO YHCIHA.
HcTopuyeckuii noaxon.

2. TeopeTHKO-MHOXKECTBEHHBIH IOAXO.

3. OTHOIICHMSI «paBHOY, «MEHBIIIEY,
«OombmIey Ha MHO>KECTBE LEIBIX
HEOTPULATENIbHBIX YHCEIL.

4. AxcuoMaTH4ecKHH METOJ B MaTeMaTHKeE.
Anrebpandeckasi onepanus.

5. Axcuowmsl [Teano.

6.MeTton MaTeMaTH4eCKOH MHAYKIIMHU.
7.JlenyKTUBHBIE PACCYXKICHUS.

8. MlH1yKTUBHBIE pacCyKICHUSI.
9.IlonHast U HeMOIHAs UHAYKLHUS.
10.CoiicTBa MHOX€ECTBa
HEOTPHULATENbHBIX YUCEIL

11. U3 uctopum BO3HMKHOBEHMs HATypajIbHOIO
qucia.

LETBIX
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12. YcTHBIA cUeT B Ha4aIbHOM IIIKOJIE.

13. Bennunanetii noaxon. Mcropuueckuii acmekT.
PesynbTatel 00yueHus:

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET U
BbIOMpaeT uH(QOpPMAIMIO, HEOOXOIUMYIO IS
pelIeHus OCTaBICHHOH 3a1auu

3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHIO;
OCHOBHBIE 3Talbl pEHICHUS MaTeMaTH4eCKHUX
3a7ad.

YMeeT: HaxoQWTh, AaHAIM3UPOBATh, HAXOIUTh
HYy)XHYI0 wuHpopmarmioo (M3  yCIOBUH) s
peleHnst MaTeMaTHYEeCKUX 3a]1a4

KoHTposbHOE MEpOTpUsTHE 110 Pa3aety

TCCTI/IpOBaHI/ICI ]_IGJ'ILIG HCOTpHUIATCIbHBIC YHCIIA. OCHOBHEIE noaxoAbl K IIOCTPOCHHIO
MHOXECTBA LECJIbIX HCOTPULATCIBHBIX YUCECIT.

IIpumepHBIe 3a1aHUs IS TECTHPOBAHMUS

Teopernueckas 4acTb

1. TloHaTHe weENOro HEOTPHUIATENBHOTO 4YHCia. llepednciiuTe OCHOBHBIE IMOIAXOIBI K
MOCTPOCHUIO MHOXKECTBA LIEJIBIX HEOTPUIATENBHBIX 4ncell. J[aTh KpaTKyl0 XapaKTepHCTUKY
Ka)XJIOro Mmoaxona. PacKpbITh TOHSATHS: CIOXKCHHS, BBIYUTAHUS, YMHOXXEHUS H JIeJICHUS
LEJIBIX HEOTPULATENBHBIX YKcen (A1 KaxkI0ro noaxosa). [lepeuncinnts OCHOBHBIE TEOPEMBI.
3aKoHBI.

2. CBOﬁCTBa MHOKECTBa LEJIbIX HCOTPULATCIIbHBIX YUCEIT.

IIpaxkTryeckas yacTb
3. Ha TeopeTHKO-MHOKECTBEHHOM SI3BbIKE JOKA3aThb, UTO:

° 7>4;

. 3+6=9;

J 4-5=20;

. 15:3=5 (aBym™ms cnocobamn).

4. JToka>kuTe, UCTIONb3YSI METO MaTeMaTHYECKOH MHIAYKIMHU, YTO IS JII0OOr0 HaTypaIbHOTO
yucia N MICTHHHO PaBEHCTBO!

11 1 n
+ +...+ = .
2.5 5.8 Bn-1)@3n+2) 2(3n+2)

5. PemuTte 3a1a4y pa3HbIMH apru(hMETHUCCKUMH CIIOCOOAMH.

B nByx kHWKHBIX mKkadax 66010 1536 kuur. Koraa us ogHoro B3sui 156 KHUT, a U3 APYroro

Pe3ynbTaTel 00yueHus:

VK-1.1. Aranu3upyeT 3amady, BBIACISS ITAIbl ee
pelienus, AeHCTBYA 0 PELICHHIO 3a1a4U

3Haer: crnocoObl, MPUEMBI, AITOPUTMBI PEIISHHUS
MaTeMaTH4YeCKHUX 3aJad.

VYMeeT: TpPHUMEHATh CHOCOOBI, TPHEMBI U
QJITOPUTMBI JUISL pELIEHNs] IOCTABIECHHBIX 3a/ad.
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B TpH paza 0oJblle, TO KHUT B MIKagy cTajo NOpoBHY. CKONBKO KHUT ObLIO B KaX/J0M HIKady
MepBOHAYAIBHO?

Kpurepuu oneHuBanusl.

Teopernueckas yactb — 2 Oaa.

IMpakTuueckas yacTp — 3 Gasia.

Beicokuii ypoBeHb: 5 0aios;

Cpenuuii ypoBeHb: 3-4 Oana,

Huskuii yposens: 0-2 6amia.

TIpomexyTOUHBII KOHTPOJIb (KOJIMYECTBO 0aJIIOB)

MuHMMAaJIbHOE KOIMYECTBO 0aIIOB - 28

MaxkcuManpHOe KOJIMYECTBO O0AIIIoB - 52

Tekymuii KOHTPOJIb MO pa3jiely 2. KAJIrOPUTMBI, HX cBoicTBa. CHCTEMBI CUHCICHUD)

1 | AynutopHas pabota

Pabota Ha ceMrnHapCKUX 3aHATHUSAX.

Kputepun olieHUBaHUS:

3 Oamna — aKTHBHOE ydJacTHe B OOCYKIEHHH TEOPETHYECKHUX BOIPOCOB (OMPOC; YeTKas
(hopMyIHpoOBKa ONpe/IeIeHH I ); MPAaBIIbHOE PElICHHE MPAKTUIECKHX 3a/1a4 Y TOCKH.

2 Gaia - y4acTHe B 0OCYKICHUH TEOPETHUYECKHX BOMPOCOB (OIMPOC; YeTKas POpMYyTHPOBKA
OTpeeNICHHH).

1 Gamn — yyactue B ompoce.

BrInonHeHHe KOHTPOJIBHBIX padoT.
TIpumepHBIe 3a1aHUS IS BBITOJIHEHUS! KOHTPOJIbHOM paboTel No 4.
1. Berancnmre. Pe3ynbraT 3anumunTe B IECATUIHON CHCTEME CUMCIICHUS.

2) 7(10)8(12) ,,-9(11)(12) ., 6) 7(10)8(12) ,,+9(11)(12) ..
2. Haiinure ocHOBaHME X B CUCTEME CUUCIICHUS, B KOTOPOH CIIPAaBEUIMBO PABEHCTBO:

a) 435 247 =116 _;¢) 83,-45_=1943,,.
3. Cpasumre: 1243;...(13)3,, ; 6754,..7(10)(11) , .
4, [lepeBenuTe B 1BOMUHYIO cucteMy cuucienus: 190; 87; 3425 ; 76018 .

5. Pemute 3agauy. B Tpéx3HauHOM YHCIIE YHUCIIO AECSITKOB B TPU Pa3a MEHBIIE COTEH U
Ha 2 Oompire enuHHL. EcinM M3 MCKOMOrO 4YMClia BBIYECTH YHCIIO, 3aIIMCAHHOE TEMH Ke
udpamu, HO B 00OpaTHOM MOPsIIKE, TO modyuutcs 792. Halinure nckoMoe yucio.

Kpurepun onennBanus (ipaBUIBHOCTS):

5 6anoB: BEICOKHN YPOBEHb.

Bce 3amaHus BRIIOMHEHEI BEpHO 0€3 OIIHO0K; IPHBEICHB OCHOBHBIEC JJOKA3aTENbCTBA; YETKO
c(hopMyIHPOBaHbI OCHOBHBIC BHIBOIBI.

3 — 4 Ganna: cpeHUH YPOBEHb.

Bce 3aaHust BBIMOTHEHBI BEPHO, HO JOIYCKAaeTCs OJHA - IBE OLIMOKH; PHBEICHB OCHOBHBIC
JIOKa3aTeJIbCTBA.

Kontponbhas padora Ne 4.
OCHOBHEBIE TEMBI:

1. JecsaTHdHas CHCTeMa CUHCIICHHUSL.

2. ITo3UIIMOHHBIE  CUCTEMBI  CUMCIICHUS
OTIIMYHBIC OT JECATHIHOM.

3. Apudmerndeckue IeHCTBUS B P-UYHOU
CHCTEME CUNCIICHHS.

4. Ilepexon ot 3amucu 4yucen B OJHOH

CHCTEME CUUCIICHUS B JPYIrOM.

Pe3ynbTaTel 00yueHuUs:

VK-1.1. Aranu3upyeT 3amady, BBIACISS ITAIbl ee
pelieHus, AeHCTBYSA 0 PELICHHIO 3a1a4U

3Haer: CrocoObl, MPUEMBI, AITOPUTMBI PEIICHHUS
MaTeMaTHYeCKHUX 3aJad.
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0 — 2 Gana: HU3KHI yPOBEHB.

3amaHus BBIOJNHEHBI € OMKMOKaMHW;, TpuBelncHa (GOpPMYITUPOBKa JoKa3zaTeldbcTB (0e3
JIOKa3aTeNbCTBA); HeBepHas (HOPMYITHPOBKA TOKA3aTEIbCTB.

IIpumeuanue:

MakcumanbHOE KOJMYECTBO OaJUIOB 3a BBIMOJIHEHHE KOHTPOJILHOW pPaboThl — 5 0aiios;
MHUHHMMaJIbHOE — 3 Oajuia.

CamocrosrenbHas pabota (00s3aTenbHble (HOPMBI)

Brinonnenue gomairsen paboTel

Kpurepuu ouenuBanus:

2 Oawula — [goMamIHee 33/JaHME BBHIOJHEHO IIOJHOCTEIO,
MaTeMaTHYECKHUX OIINOOK.

1 Gamnm — nomaiHee 3aJlaHME BBIIIOJHEHO IOJHOCTBHIO, COACPKUT 1-2 MareMaTHdecKue
OLIMOKY WM HETOYHAs (POPMyJIUPOBKA OIPEICICHUSL.

Konucmekt Ne 1 mo Teme « ANTOPUTMEL, UX CBOHCTBaY

HE COJEPXKHUT CTPOTUX

IInan:

1. [oHsTHE anropuTMa.

2. ANTOpUTMHUYECKOE TIPEITHCAHHUE.

3. Buapr anroputMoB (JIMHEHHBIH, pa3BETBISIIOIIANACS, TUKINIECKANA alTOPUTMBI)
4, OCHOBHBIE CBOICTBA aJITOPUTMOB.

5. CriocoObl 3alUCH aJITOPUTMOB (CIIOBECHBIH, (POPMYIIbHBIN, TaONWYHBIH, Ha

SI3BIKE OJIOK-CXEM).

6. IpreMBI TTOCTPOEHHSI AITOPHTMOB.

Kputepuu olieHUBaHUs KOHCTIEKTA

2 6amra — cojepKaHue COOTBETCTBYET TEME; MaTephall Ye€TKO CTPYKTYPHUPOBAH; COMEPIKHUT
OCHOBHBIC BBIBO/IbI.

1 Gammr — coxmepkaHWe KOHCIIEKTA COOTBETCTBYET TeMe; MaTepHal CTPYKTYPHUPOBAH;
COZlep)KI/IT Z[OHOJ]HI/ITGJ]LH])If/'I MaTCpI/IaJ'I, }IOHyCKaIOTCﬂ HETOYHOCTH.

Koncnekr Ne 2 mo TteMe «ANTrOpuTMBI apUPMETHUEeCKUX MHEHCTBUM HaJ IENbIMU
HEOTPULATEIbHBIMU YUCJIAMH B JECATHYHON CUCTEME CUMCIICHUS»

IInan:

1. Cro>xeHrEe MHOTO3HAYHBIX YUCEN. AJITOPUTM CIIOKEHHUSI MHOTO3HAYHBIX YHCEI.

2. BelunTanne MHOTO3HAYHBIX YUCEN. AJITOPUTM BBIUMTAHUSI MHOTO3HAYHBIX YUCEI.

3. YMHOXXEHUE MHOTO3HAYHBIX YHCeIl. AJITOPUTM YMHOXKEHUSI MHOTO3HAYHBIX YHUCEIT.

4. Jlenenne MHOTO3HAYHBIX YHCEN. AJTOPUTM J€JI€HUSI MHOTO3HAYHBIX YHCEN.

Kpurepun onieHnBaHust KOHCTIEKTa (IIPH BEITIOTHEHUN OJTHOTO U3 alTOPUTMA):

2 Gamna — coAEp)KaHHE COOTBETCTBYET TEME; MaTepHall YETKO CTPYKTYPUPOBAH; COACPIKUT
OCHOBHBIC BBIBOIBI.

1 Oamnm — cojepxaHHUE KOHCIIEKTa COOTBETCTBYET TEMeE, MaTepuai
COJICP>KUT JTOTIOTHUTEIHHBIA MaTepuall, JOMYCKAIOTCSI HETOYHOCTH.

CTPYKTYPUPOBaH;

PesynbTathl 00yueHUs:

VK-1.1. Ananusupyer 3ajgady, BblIENAs TaIlbl €€
peleHusl, AeHCTBUS 10 peleHHIO 3aJjauu

3Haer: cHnocoObl, NPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYECKHX 3a/1a4.

YMmeer: TOpUMEHATH  CIOCOOBI, IpHEMBl U
AJITOPUTMBI JUIS PELICHUs TIOCTAaBICHHBIX 3a/au.

Pe3ynbTaTel 00yueHuUs:

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET U
BbIOMpaer HHQPOPMALUIO, HEOOXOAUMYIO  JUISA
peuIeHus MOCTaBICHHOH 33/1a41

3Haer: MaTeMaTHYECKYIO TEpMUHOJIOTHIO;
OCHOBHBIE JTambl pEIIeHUs] MaTeMaTHYECKHX
3ajad.
Ymeer:

HYKHYIO
peleHust MaTeMaTUYECKUX 3a]1a4

HaxoguTb, aHAJIU3UPOBATh, HAXOAUTH

uHbopManuo (W3 YCIIOBHH) ISt

Crpanmna 30 u3 61




Hamnpasnenue noaroroku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs MpOMUISIMH ITIOATOTOBKH)
Hampasnennocts (mpoduis): «HagansHoe obpasoBanue» u «[leqaroruka IOMOIHUTEIBHOTO 00pa30BaHU»
Pa6ouas nporpaMma JUCHUIIMHEL «MaTeMaTuKa»

CamocrosrenbHas pabota (Ha BEIOOD
00yJaroIerocs)

IIpe3eHTanuu mo Teme

3 fajuta - TIpe3eHTAIMs] COOTBETCTBYET BBIOPAHHOW TeMe OOYYaIOIIMXCS; BBHIMOJIHCHA B
COOTBETCTBHHU C OCHOBHBIMHU TPEOOBAHHSIMH K MPE3CHTALIUSIM.

2 Oamnma - Tpe3eHTalUsl COOTBETCTBYET BBHIOPAHHOW TeMe OOYydYaroIIMXCS; BBIIOJHEHA B
COOTBETCTBHH C OCHOBHBIMH TPEOOBAHHSMH K MPE3CHTAIMAM, COICPKUT HENOYEeTHl B
oopMIIEHUH.

1 Gamn - mpe3eHTAlsl COOTBETCTBYET BBIODAHHOW TeMe OOYy4aroIMXCs; BBINOJIHECHA B
COOTBETCTBHU C OCHOBHBIMH TPEOOBAHUSIMH K IMPE3CHTALHUSIM; COACPKUT HETOYHOCTH; 2-3
OILITNOKH.

[TpumMepHBIe TEMBI 3JIEKTPOHHBIX MTPE3EHTALUN
1. Hcrtopuueckue CBeA€HHS O BO3HUKHOBEHUH
MO3UIIMOHHOMN CUCTEMBI CUHCIIEHUS.

2. Uctopust 3apoxaeHus] HEMO3UIIHOHHON
CHCTEMBI CUUCIICHHUS.

3. UcTopus 3apokeHns: apuMeTHKH.

4, 3apoxaeHue anreopel B Muaun u Kurae.
5. W3yuenne cuctemsl cuncienns B HKM.
6. 3aHuUMaTeNnbHas apudmernka B
HavyaJIbHOM LIKOJIE.

7. [Ipumenenune JBOMYHOM CHCTEMBI
CUHCIICHHUS.

8. Texnuxa YCTHOTO BBITTOJIHEHUS

apupMeTHYecKux  ACHCTBUH  HaJ  LEJIBIMH
HEOTPHULATEIEHBIMH YUCIIAMHU.
9. TexHHKa THCbMEHHOTO  BBINOJHEHUS
apudMETHYECKUX  JCHCTBMH  HaJ  IIEJIBIMH
HEOTPHUIATEILHBIMU YUCIIAMH.

10. [IpuemMbl YCTHOTO cueTa B HayaJbHOU
IIKOJIE.

11. HcTopus BOSHUKHOBEHHUS PYCCKUX CUET.
12. Apudmernueckue JEHCTBUS B PUMCKOM
CHCTEME CUHCIICHUSI.

13. Crioco0bl  3aaHust  aJrOpUTMOB B
HAYaJIbHOM Kypce MaTeMaTHKH.

14. Bunp! anropuTMOB B HayaJIbHOM LIKOJIE.
15. IlpueMbl TOCTPOEGHUSI ANTOPUTMOB B
HayaJIbHOM KypCe MaTeMaTHKHU.

16. HUcropus 3apoxaeHuns KajaeHaapsi.

17. HcTopuyeckue MIPEANOCHUIKH
BO3HHMKHOBEHHS ITOHSATHS HATYPAILHOTO YUCIIA.
18. OTKpBITHE HYJIA.

19. Bunp! kanengapeit u ux 0cOOEHHOCTS.
20. U3 ucropun mep. O NPOUCXOXKICHUU
OOBIKHOBEHHBIX JIPOOCH.

21. Uzyuenue npobeii B Ha4aIbHOM LIKOJIE.
22. U3 wucropun wmep. [Ipoucxoxnenue
JECATHIHBIX IpO0eEH.

23. Bo3HukHOBEeHHE  HEpBBIX  CUETHBIX

npubopoB. McTropudaeckuii acmmekT.
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24. Hcropus Bo3HUKHOBEHUsI OBM.

25. [lpu3Haku  AEIMMOCTH  YUCEN B
HavyaJIbHOM LIKOJIE.

26. Pemrero Oparocdena.

27. Hctopuss  BO3ZHMKHOBEHHS  MPOCTBIX
YrCel.

28. 3aHMMaTeNbHBIC 331a9N HAa HAXOXKICHUS
HOK u HO/I uncen B HayanbHOI LIKOJIE.

29. [Mpusnak [Mackans.

Teopema Coduu JXKepmen.

Pe3ynbTaTel 00yueHus:

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET U
BeIOMpaeT HH(oOpMaIMIO, HEOOXOIUMYIO AT
peuIeHus MOCTaBICHHOH 33/1a41

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIE JTambl pEIIeHUs] MaTeMaTHYeCKHX
3ajad.

YMeeT: HaxoQuTh, AaHAIU3UPOBATh, HAXOIUTh
HYy)XHYI0 wuHpopmarmioo (M3  yCIOBUH) s
peLIeHus] MaTeMaTHYECKUX 3a/1a4

KontponbHoe MeponpusTHe 10 pa3iery

IIpumepHBIE BOPOCH

1. KpaTKI/IC CBCACHHS O BOBHUKHOBCHHU ITOHATHUSA HaTypaanoro quclia u Hyﬂﬂ. KOHC‘{HLIG u
OecKOHEUHBIE MHOXECTBA, X CBOMCTBA. [I0HITHE 11€I0T0 HEOTPUTIATEILHOTO YUCIIA.

2. OTHO].[IGHI/I?[ «paBHO)), «MCHBIIEC), «60.}]])]_]_[6» Ha MHOXKECTBC IICJIbIX HCOTpI/ILlaTeJ'lebIX
qHCe.

3. CnokeHue LeNbIX HeOTPHUATENbHBIX Yrcen. OnpeneneHie CyMMBbI, €€ CylIeCTBOBAaHUE U
€IMHCTBEHHOCTD. 3aKOHBI CIIOKEHUS.

4. BelunTaHKe LENbIX HEOTPUIATENBHBIX yncen. OnpeeneHue pasHoOCTH, €€ CYIECTBOBAaHNE
U CAUHCTBCHHOCTH. TCOpCTMKO-MHO)KeCTBCHHbeI CMBICJT HpaBI/IJ'I BbIYUTAHUA YHUCIIA U3
CYMMBI B CyMMBI U3 urciia. CBSI3b BEIYUTAHUS CO CIIOKEHUEM.

5. YMHOXEHHUE eNbIX HEOTPUIATENIbHBIX unceln. OnpeneneHre Nponu3BeaACHUs Yepe3 CyMMY.
CyuiecTBOBaHUE U €AMHCTBEHHOCTH ITPOU3BEICHUSI.

6. OnmnpeneneHre NPOM3BENCHHUS LENBIX HEOTPULATEIBHBIX YHCEN Yepe3 ACKapTOBO
MPOU3BEIEHUE MHOXKECTB. 3aKOHBI YMHOXCHUSI.

7. Jenenue wenbIX HeOTpUIATENbHBIX uucen. OmnpeneneHre YacTHOTO  LEIOT0
HEOTPUIIATEIHHOTO YUCIIa HAa HATypaJlbHOE Yepe3 pa30oneHrne MHOXKeCTBa Ha Kiacchl. CBs3b
JICNICHUSI C YMHO)KCHHEM.

8. CymecTBOBaHME€ ¥ EIMHCTBEHHOCTh YacTHOTO. TeopeTHKO-MHOXKECTBEHHBIH CMBICI

Pe3ynbTaTh! 00ydeHUs:

VK-1.1. Ananusupyer 3aaady, BblIeJss 3Talbl €€
pelIeHys, IeHCTBUS 110 PEILEHUIO 3aJaul

3Haer: CcHocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYECKUX 3a/1a4.

YMeeT: NpPUMEHATh CHOCOOBL, TNpPHEMBI U
QJITCOPUTMBI JUIS pELIEHNs] IOCTABICHHBIX 3a1a4.

VK-1.2. HaxogumT, KpUTHYECKH aHAJIU3UPYET U
BbIOMpaeT WH(QOpMAIHMIO, HEOOXOIUMYIO IS
pelIeHys NOCTaBIEHHOH 3a1auu

3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHIO;
OCHOBHBIE JTalbl PpEIIeHUS MaTeMaTHYECKHX
3ajay.

VYMeeT: HaXoJWTh, AaHAIM3UPOBATh, HAXOIUTH
Hy)XHYI0 wuH(popmammio (M3 yclnoBuH) ais
pelIeHus: MaTeMaTHYEeCKUX 3a/1a4
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MIpaBUJI JIEJICHUSI CYMMBI U TIPOU3BEICHUS Ha YHCJIO.
9. AxcuomMaTHyecKud Metoa B MaremaTthke. (OCHOBHBIE TIIOHATHS W OTHOIICHUS
AKCHOMATHYECKOI TEOpUH 1IEeJIbIX HeOTpHULATENbHBIX yrcen. AkcuoMsl [leano. Onpenenenue
[[EJIOr0 HEOTPHUILIATENHHOTO YHCIIA.

10. CnoxxeHue 1eNbIX HEOTPUIATENBHBIX YKcel. TaOnuia CI0KEeHUS OJHO3HAYHBIX YHCEI.
3aKOHEBI CIIOXKCHHS.

11. OmnpeneneHrie YMHOXKEHHUS LENbIX HEOTPUIATENBHBIX 4YHCEN. Taliuia YMHOXCHH
OJTHO3HAYHBIX YUCesl. 3aKOHBl YMHOKEHHUSI.

12. lenykTrBHBIE 1 MHAYKTUBHBIE paccyxaeHus. [lonHas u HemonHas WHIYKIAS.

13. Metox MmaTeMaTHYeCKOH MHIYKITUH.

14. CBoiicTBa MHOKECTBA IIETBIX HEOTPHUIIATEILHBIX YHCET.

15. Onpenenenust BBIYATAHUS U JIEJICHUS 1IeIIBIX HEOTPHUIATENBHBIX YKcen. HeBO3MOXKHOCTD
JIEJIeHUs] Ha HYyJb.

16. TloHsTHE OTpE3Ka HATYPAILHOTO PsiJia YKMCENI U CUeTa 3JIEMEHTOB KOHEYHOTO MHOXKECTBA.
IlopsinkoBbIe ¥ KONMMYECTBEHHBIE HATypaIbHBIE YUCIA.

17. HatypanbpHOe 4HCIIO KaK pe3yJibTaT U3MepeHHsl BelTMYrHbl. HaTypanbHoe 4ncio kak Mepa
oTpesKa.

18. Ompexnenenue apupMeTHUECKUX ACHCTBUNA HAJl YHUCIIaMH, PACCMATPHUBAEMBIMHU KaK Mepa
OTpE3KOB.

19. IlonsTtue cucteMbl cuuciacHUs. Hemo3uIMOHHBIE M MO3ULHUOHHBIC CUCTEMBI CUUCIICHHUS.
3anuch ¥ Ha3BaHUE YUCEN B IECITHYHON CUCTEME CUUCIICHHUS.

20. TTonsatue anropurma. OCHOBHBIE CBOMCTBA aJITOPUTMOB.

21. CnoxeHre MHOTO3HAYHBIX YHCE. AJTOPUTM CIIOKEHUS MHOTO3HAYHBIX YHCEIL.

22. BelunTaHue MHOTO3HAYHBIX YUCEN. AJITOPUTM BBIYUTAHHUS MHOTO3HAYHBIX YHCEI.

23. YMHOXEHHE MHOTO3HAYHBIX YHCEI. AJITOPUTM YMHOKEHHSI MHOTO3HAYHBIX YHCEL.

24. JleneHue ¢ 0OCTaTKOM.

25. Jlenenre MHOTO3HAYHBIX YHCENT. AJTOPUTM JIEICHUS MHOTO3HAYHBIX YHCEI.

26. Tlo3MIMOHHBIE CHCTEMBI CUHUCJICHHS, OTIWYHBIE OT JOECATUYHON. 3amuch YHCElL.
Apudmernueckue ASHCTBUS B P-UIHOW CHCTEME CUNCIICHHS.

27. Ilepexon OT 3amuMcu uHMcel B OAHOM cucTeMe cuucieHus B Apyroil. Ilpumenenue
JIBOMYHOM CUCTEMBI CUMCIIEHHS.

IIpumeuanue:

DK3aMeH BKJIOYaeT B ce0s JBa BOIMPOCA: TEOPETHUYECKUH W TPaKTHUECKWH (3amadqa).
MakcuManbHOE KOJHUECTBO OaJUIOB 3a KaX bl BONPOC — 5 OajioB; MHUHUMalbHOE — 3
Oaa.

IIpoMe)xyTOUHBIH KOHTPOJIb (KOIMYECTBO OaIOB) MuHuMaIbHOE KOJIHYeCcTBO Oaios - 28 MakcumaabHOe KOJMYecTBO 6anios - 48

HpOMC)KyTO‘IHaSI aTTrecTanus HpeI[CTaBJ'IeHI:I B (1)0Hﬂe OILICHOYHBIX CPEACTB IJIA HpOMe)KyTO‘IHOfI aTTeCTalv 11O JUCIHHUILINHE
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BaipHO-peATHHIOBAsI KapTa JUCIUILTHHEL «MaTteMaTHKa»
Kypc 2 Cemectp 4

Bun xonTpons MuHuManbpHOE KOJIHMYECTBO MakcumansHOE
OayioB KOJINYECTBO 0aJlIOB

HanmenoBanue paznena 3. «dequmocts. Lenbie n panuonaibHbie yncia. JleciTHuHble Apoou. [elicTBUTeNbHbIE YHCIA.
TeopeTnyeckne MOJI0KEHHD

Tekymuii KOHTPOJIb 10 pa3zieny: 18 22
1 AymutopHas pabota 10 11
2 CamocTosrenbHas paboTa (CHenuaIbHble 00s3aTeNbHbIE (HOPMBL) 6 8
3 CamocTosTenbHas pabora (crennansHble GOpMBI Ha BEIOOP 00yJaroIierocs) 2 3
KonTposabHoe MeponpusiTre 1o pasaeiy 3 5
TIpomMeKyTOUYHBIT KOHTPOJIb 21 27

HaumenoBanmne paznena 3. «leaumocts. Leable n pannonanbubie yncia. Jlecatnunbie Apodu. JleiicTBUTeIbHBIE YHCIA.
ITpakTHYeckuii 6J10K»

Texkymuii KOHTPOJIb 110 pasfeny: 33 65
1 AynuTopHas pabota 13 35
2 CamocTosrenbHas paboTa (CHenuaibHble 00s3aTeNbHbIE (HOPMBI) 18 27
3 CamocTosTenbHas padota (crenuanbHbie GOpMbI Ha BEIOOP 00yJaroIIerocs) 2 3
KonTposbpHOe MepornipusTHE MO pa3aeity 2 8
ITpoMexyTOUHBINH KOHTPOJIb 35 73
TIpomexyTouHast aTTecTanus 56 100
Hroro: 56 100
Bune! kouTposs IMepeyens unu npuMepsl 3alaHuil, KPUTEPUHU OLIEHKH U KOJIHMYECTBO OaIoB TeMsl 1 U3y4eHUs 1 00pa30BaTelIbHbIE
pe3yJIbTaThl

Texkyumii KOHTPoJIb MO pasaedy 3. «deaumoctb. Leabie n panuonaabHbie yncaa. Jlecatnunsie gpodu. JeiicTBuTebHble ynciaa. TeopeTuueckne nojaoKeHus»

1 | AyautopHas paborta KoHcnektupoBaHue JIEKIIMOHHOTO MaTepraa TeMbl JIEKIIMOHHOTO MaTepuaa:
Kpurepun ouenunBanus: 1. JlenuMocTh 1eNbIX HEOTPULATENbHBIX
1 Gamn — KOHCHEKT JIGKIIMM COOTBETCTBYET TEME W OTpa)kaeT OCHOBHbIE TeopeTrnueckue | yucen. OCHOBHBIC MOHSTHS.
TIOJIOXKEeHUS; HAITHCAH pa300pUUBO; CUCTEMHO CTPYKTYPHUPOBaH; COIEPIKUT ITOMOTHUTENbHBIH | 2. Pacmmpenue mnonstus uuciaa. Mopnens
MaTepHal, HaiIeHHbIH 00yJYaroIMcs MO AOTOJIHUTEIbHBIM HCTOYHUKAM. MHOECTBA LIEJbIX YUCEI.
3. MHoOXecTBO ~ HeNbIX  4Hucel  Kak
IIpuMevaHue: HaIMYKME KOHCTIEKTA JICKIIMOHHOTO MaTepuaa SBIseTCs 0053aTeIbHBIM. MHOKECTBO YKBUBAJICHTHBIX Iap II.H.4.
4. Pacmmpenne MHOXecTBa IIEJIBIX YHCEN
JI0 MHOXKECTBA PaIlMOHAJIBHBIX YUCEIL.
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PaboTa Ha ceMUHAPCKUX 3aHATHSIX.

Kpurepun onennBanus:

3 fayutla — aKTUBHOE y4acTHE B OOCYXIEHHHM TEOPETHYECKUX BOIMPOCOB (OIMpPOC; ueTKas
(hopMyIHpOBKa OIIpeesICHHH ); TPABUIIBHOE PEIICHUE MTPAKTUICCKOM 33a]]au Y JOCKH.

5. CBolicTBa MHOXKECTBA pPaIMOHAIBHBIX
qucell.

6. Hecatuunbsle  apobu. PanumonanbHoe
YHCIIO Kak OeckoHeUHAs JleCATUYHAs

TIepUoIUIecKasi 1poos.

Pe3ynbraTel 00yueHuUs:

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET U
BbIOMpaeT HHPOpMALUIO, HEOOXOMUMYIO JUIS
pelIeHns MOCTaBICHHON 3a1aui

2 Gama - ydacTue B 00CYXKJEHUH TEOPETHUECKUX BOIPOCOB (OIpoOC; ueTkas (GopMyIupoBKa | 3HAET: MaTEMaTHYECKYIO TEPMUHOJIOTHUIO;
OIIPE/IEIICHU). OCHOBHBIE JTallbl PELICHUS MAaTEMAaTHYECKHX
3a1a4.
VYMeeT: HaxXoOWTh, AaHAIU3UPOBATh, HAXOIUTh
HY)XHYI0 uHpopManuio (M3 yCIOBUH) Ans
pelleHds MaTeMaTHYECKUX 3a/1a4
CamocrostenbHas paboTa (00s3aTenbHbIe GOpMBI) | BrimonHeHne qomarnHeil paboTs Tembl Ui BBIIOJHEHUS  CaMOCTOSTEIILHOU
Kpurepuu onenuBanus: paboTel  (momammHsAA ~ paboTa;  HamMCcaHUE
3 Oawua — jgoMallHee 3aJaHHE BBINOJHEHO IIOJHOCTBIO, HE COJNEPXKUT CTPOTHX | KOHCTIIEKTA):
MaTeMaTHYEeCKHX OMIHOOK.
2 Gamna — JoOMalllHee 3a/laHMe BBINOJIHEHO IOJHOCTBIO, COAEPKUT 1-2 MaTemaruueckue | 1. Apudmerndeckue JIEUCTBUA Haj

OIIMOKK; HeTOYHAast HOPMYITHPOBKA OTIPEICIICHHS.

BEINOTHEHHE CaMOCTOSATENBEHOM pabOTHI (KOHCIICKT)

Kpurtepnu oneHUBaHUS:

3 baia — cofep)KaHHE COOTBETCTBYET TEMeE; MaTepHal YETKO CTPYKTYPHPOBAH; CONCPIKHT
OCHOBHBIE BBIBO/IBI.

2 Oamma — CcoOAep)XaHHE COOTBETCTBYET TEME;, MaTepHall CTPYKTYPHPOBaH;
JIOTIOJTHATENbHBIH MaTepual, I0IMyCKAITCsl HETOYHOCTH.

Ipumeuanne: MakcuManpHOE M MHHHMAalbHOE KOJIMYeCTBO OamnoB — 3 Oamra. Ecmu
oOydaromuiics HaOupaeT 2 Oajla WIM HIDKE, KOHCIEKT JaeTcsi Ha A0pabOoTKy A
JOCTHXKEHHST MAKCHMAJIBHOTO OaJia.

COZICPIKUT

panruoOHaJIbHBIMHA YU CJIaMH.
2. CBolicTBa MHOKECTBA panoOHaJIbHBIX YUCECII

Pe3ynbTaTh! 00ydeHUs:

VK-1.1. Ananusupyer 3aaady, BblIeJsis 3Talbl €€
pelIeHys, JeHCTBUS 110 PEIIEHUIO 3aJaul

3Haer: crnocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYeCKHUX 3aJad.

VYMeeT: NpUMEHATh  CHOCOOBL, INpPHEMBl U
AJITOPUTMBI JJI1 pEIICHUSA ITOCTABJICHHBIX 3a1a4.

Pe3ynbTaTel 00yueHus:

VK-1.2. Haxogurt, KpUTHYECKH aHAJIU3UPYET M
BbIOMpaeT MHGPOPMALMIO, HEOOXOAUMYKO  JUIS
peleHns IOCTaBJICHHON 3ajauu

3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHIO;
OCHOBHbIE 3Tambl pEIICHUS MaTeMaTH4ecKUX
3aJa4.
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VYMeeT: HaxXOAWTh, aHAIM3HPOBATH, HAXOIWUTH
HYXHyI0 uHbopMmanuio (U3 ycioBuil) s
pelIeHns MaTeMaTHYeCKHX 3a/1a4

CamocrosrenbHas pabora (Ha BEIOOp
00y4aroIerocs)

IIpesenTanuu o reme

3 Gamna - Ipe3eHTalMs COOTBETCTBYET BBIOPAHHON TeMe OOydarolMXcs; BBINOJIHEHA B
COOTBETCTBHHU C OCHOBHBIMH TPEOOBAHMSMH K MPE3SHTALIUSM.

2 Oamna - mIpe3eHTalus COOTBETCTBYET BLIODaHHOM TeMe OOydarolMXcs; BBIIOJHEHA B
COOTBETCTBHU C OCHOBHBIMH TpeOOBAaHWSMH K IPE3EHTAlUsAM; COACPKUT HEAOUYSTHl B
oopMIIEHUH.

[IpumMepHbIe TEMBI HJIEKTPOHHBIX NPE3eHTAUN
1. lenuMocCTh 1EbIX HEOTPUIATELHBIX YHCEL.
W3 ucropum Bompoca.

2. [Ipu3Haky 1eNMMOCTH B HaYaJIbHOH 1IKOJIE ( B
COOTBETCTBHH C ITPOrPAMMHBIMU TPEOOBAHUSIMH).
3. [Tpu3HaKyu IETUMOCTH Ha MPOCTOE YKCIIO.
Hcropuyeckuii acriexT.

4. Ipu3HaKu IENIUMOCTH Ha COCTAaBHOE YHUCIIO.
HUcropudeckwuii acexT.

5. [lpusnaku genumocTt Ha 11.

6. [Ipu3naku genmmocTH Ha 13.

7. llpu3naku genumocTt Ha 17.

8. IIpuzHaku nenmuMoctH Ha 37.

9. UcTtopust BOSHIKHOBEHHS I[EJIBIX YHCE.

10. UcTopust BOSHUKHOBEHUS APOOEHi.

11. McTopust BOSBHUKHOBEHUS AEHCTBUTENIBHBIX
qHucen.

12. UcTopusi BOSHUKHOBEHUS PallMOHAIBEHBIX
qrcer.

13. CBoiicTBa LIENBIX YUCETL.

14. CpoiicTBa panioHaJbHBIX YHCEI.

15. CBoiicTBa IEHCTBUTEIBHBIX YHCEI.

Pe3ynbTaTel 00ydeHuUs:

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET U
BeIOMpaeT HHpoOpMaIMIO, HEOOXOOUMYIO AT
pelIeHns TIOCTABICHHON 3a1aun

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIE 3Tambl pEIICHUS MaTeMaTH4ecKUX
3a1ad.

YMeeT: HaxoOuTh, AaHAIM3UPOBATh, HAXOIUTh
Hy)XHYI0 wuH(popmammio (M3 yclnoBuH) Ui
pelIeHHs MaTeMaTHIECKHX 3a0ad.
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OIIK-8.1. 3HaerT: HCTOPHIO, TEOPHIO,
3aKOHOMEPHOCTH W TPHUHIMIBI MOCTPOCHUS U
(YHKIIMOHUPOBAHHUS 00pa3oBaTeIbHOTO
mporecca, poilb U MECTO 0Opa30BaHUS B XKH3HHU
YeJoBeKa M OOIIECTBa, COBPEMEHHOE COCTOSHHE
Hay4YHOI obnacTu, COOTBETCTBYIOIICH
MIPENoIaBacMOMy MpeaMETY; MPUKITATHOS
3HAUYCHHE HAyKH; CHCHU(UYECKHEe  METOJbI
Hay4YHOTO MO3HaHUS B 00beMe, 00eCIeunBaroIeM
npenoaBaHue y4eOHbIX MPEIMETOB

3Haer:

- 0a30oBble 3aKOHOMEPHOCTH W  MPUHIIUATIBI
Pa3BUTHS MAaTEeMaTHIECKOTO 00Opa30BaHUS,

- OCHOBHbIE TpeOOBaHUs OOPa30BATEIBHBIX
CTaH/IapTOB

VmMmeer:

- IPUMEHSITh OCHOBHBIC TIOJIOKEHUS
MaTeMaTHYeCKOW  HaykKd I8 peaju3aluu
y4eOHBIX ~ mporpaMm B 00pa30oBaTelbHBIX
yUpexaeHusX cormacHo TtpeboBanusmM DPIOC

HOO

KontponbHoe MeponpusaTHe 10 pa3iery

Koutponbnas padora Ne 1.
OCHOBHBIE TEMBI:

1. Ipu3HaKkK TETUMOCTH IEIBIX HEOTPUIIATENBHBIX THCETL.
2. ITpocThie ¥ COCTaBHBIC YKCIIA.
3. HOJ u HOK uucen.

IIpumeps! 3aganuii.

Teopernueckas yacTb

1.ITepeunciute OCHOBHBIE CBOWCTBA OTHOLICHUS AENUMOCTH IL.H.4. (6€3 10Ka3aTeIbCTRa).

2. ChopmymupyiiTe TEOpEMY O IETUMOCTHU IPOU3BEICHUSL.

3.CdopmynupyiiTe npu3HaK AeIMMOCTH Ha 3; Ha 7; Ha 11.

IpakTHyeckas 4acThb

1.Jlokaxure, HCIONB3Ysl METOJ] MAaTEMaTUYECKON WHIYKIIMH, YTO JJIs JIFOOOTO HATYPaIbHOTO

N BEPHO yTBEP)KACHUE: (2n3 -3n° + n) :6.
2. Haiinure HO/JJ (a,b) 1 HOK (a,b) mns uucen: a=1782 u b=9075

a) ¢ oMol anroputMa EBkina,
0) npejcTaBUB X B KAHOHUYECKOM BHUJIC.

Pe3ynbTaTe! 00ydeHHs:

VK-1.1. Ananusupyer 3aaady, BblIeJss 3Talbl €€
pelIeHys, IeHCTBUSA 110 PEIIEHUIO 3aJaul

3Haer: crnocoObl, MPUEMBl, AITOPUTMBI PEIICHUS
MaTeMaTHYECKUX 3a/1a4.

YMeeT: NPUMEHATh CHOCOOBL, INpPHEMBI U
QJITOPUTMBI JULS pELIEHNs] IOCTABJICHHBIX 3aa4.

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET U
BeIOMpaeT HH(pOpMaILMIO, HEOOXOIUMYIO AT
peleHns IOCTaBICHHON 3aaunt

3Haer: MaTEeMaTHYECKYIO TEPMHHOJIOTHIO;
OCHOBHBIE JTalbl PpEIIeHUS MaTeMaTHYECKHX
3ajay.

YMeer: HaxoauTh, AaHAJIM3UPOBATh, HAXOAMTH

HY)XHYI0 HWHpopManuio (W3 YCIOBUH) s
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a 4a+3b
3.1podb E - cokparuma. Cokpatuma i Jpodb ———— ? Jlokaxure.

a —
4. Haumensbmiee obmee kparHoe (HOK) aByx umcen, ogHo u3 kotopbix 60, paBHo 420.
Haiigute npyroe umcino, ecnu HanGonbmuid odmmii aenurens (HOJI) maHHBIX 4ncen paBeH

10.

5. JlokaxkuTe, YTO 3HAUEHHE BBIPAKECHUS 333 +5565%% kpatHo 37.
Kputepun onieHMBaHUS] KOHTPOJIBHO# paboThI (IPaBUIBLHOCTD):
5 OamnoB: Bce 3aJaHUs BBHIIOJIHEHb BepHO 0e3 OIIMOOK; IPUBEIEHbl OCHOBHBIE
JIOKA3aTeNbCTBA; YETKO C(HOPMYINPOBAHBI OCHOBHBIE BHIBOMEI.
4 OGauia: Bce 3aJaHUS BBLINOJIHEHBI BEPHO, HO JOIycKaercs 1-2 ommuOKH; HDpUBEIECHBI
OCHOBHbIE JJOKa3aTeIbCTBA.
3 Oajuia: 3aaHUsl BBINOJNHEHBl ¢ ommOkamu (3-4 omubkn); npuBeneHa (OpMyIHPOBKa
JIOKa3aTeNibCTB (0€3 J0Ka3aTeNbCTRA).
IIpumepHsbIe 3ajaHus U1 CaMOCTOSTEIbHON pabOTHI.
Teopernueckas 4acTb
JlaTe onpezeneHue cae yomuM HOHITUSIM:
Ienoe yucno — 3710....;
PanmonanpHBIM YHCIIOM Ha3bIBACTCHA. ....;
HppaiyoHanbHOe YUCIO — 3TO. . .}
° JleCTBUTEIIBHOE YHUCIIO — ATO. ..
2. Ilepeuucnure OCHOBHBIE CBOMCTBA MHOMKECTBA PALlMOHANBHBIX uHcel. JIio6oe CBOHCTBO
JI0Ka3aTh.
IIpaxkTryeckas yacTb
3. IIpencraBpTe B BUIIE HECOKPATUMOH OOBIKHOBEHHOI IpOOH:
a) 0,(34); 6) 0,8(5); B) 0,8341(6); r) 0,17(1).
4. Pemute 3amavy.
W3 22 kr cBexux rpudoB nomydaercs 2,5 Kr cyxux rpudos, copepxamux 12% Bogsl. Kakos
MPOLIEHT BOJBI B CBEXKHX Tprbdax?
5. Haiigute Takoe X, 4TO
a) (13,7)~(16,x).
0) natigure cymmy map (11,22)+(13,27);
B) Haiiaute npousseneHue nap (11,22)-(13,27);
Kputepun onennBanus (IpaBUIbHOCTh BHIIOIHEHHS paboTHI)

e o o

OTJINYHO 5 6aos;
XOpOIIO 4 Ganna;
Y/I0BJIETBOPHUTEIHLHO 3 Gana;
HEYJIOBJIETBOPUTEIHHO HIDKe 3 0aJIoB.

PCIICHUA MAaTEMATHYICCKUX 3a1a4.

TIpoMexxyTOUHBII KOHTPOJIH (KOJIHYECTBO OAIIIOB)

MunuManpHOE KOJTHYECTBO Oamios - 21

MaxkcuMansHOe KOJIMYECTBO 0aoB - 27

Crpanmura 38 u3 61




Hamnpasnenue noaroroku: 44.03.05 Ienaroruueckoe oopazoBanue (¢ AByMs MpOMUISIMH ITIOATOTOBKH)
Hampasnennocts (mpoduis): «HagansHoe obpasoBanue» u «[leqaroruka IOMOIHUTEIBHOTO 00pa30BaHU»
Pa6ouyas nporpamMma JUCHHUILIHHEL «MaTeMaTHKa»

Tekymuii KOHTPOJIb M0 pa3neny 3. «deaumoctb. Leabie u pannoHaabHbIe Yncaa. JecaTnunbie 1poou. JeiicTBuTeabHbIe yncaa. lpakTnyeckuii 6J10K»

1

AymutopHas pabota

PaboTa Ha ceMUHAPCKUX 3aHATHIX.

Kpurepuu onennBanus:

3 Gayutla — aKTUBHOE y4acTHE B OOCYXIEHHMHM TEOPETHYECKUX BOMPOCOB (OIMpPOC; ueTKas
(hopMyIIHpOBKa OIIpe/IesIeHHH ); TPABUIBHOE PEIICHUE TPAKTUICCKOM 3a]]au Y JOCKH.

2 Gajuta - yyacTue B OOCYXKICHHUU TEOPETHUECKUX BOIPOCOB (OIpOC; YeTKast (OpMyInpOBKa
oTpeneNeHHH ).

1 Gay1 — yuacTue Ha CEMUHAPCKOM 3aHSTHH.

BrimonHeHne KOHTPOJIBHBIX paboT

TIpumMepHBIe 3a1aHUS K BBIITOJIHEHUIO KOHTPOJIbHOU paboThl Ne 1.

1. Beruncnmre.

§+0,131 10,25
a . 0) 0,(73)-0,(487).
) 0,09837(8) :0,0925 V070650
2. Pemmmrte 3amauy. Bacs um Iletst momenunmu mexay coboit 39 opexor. Uucio opexos,
JIOCTABILIUXCS JIIOOOMY M3 HHX, MEHBIIE YJBOCHHOTO YHCIIa OPEXOB, JOCTABIIMXCS APYrOMY.
Kgagpar Tpern umcia opexoB, mocTaBOIMXcs lleTe, MEHbBIIE YHCIA OPEXOB, JTOCTABLIMXCS
Bace. CxoabpK0 OpexoB y Kaxaoro?
(ITpumeyanune: O603HAYMM Yepe3 X U Y - KOJIUMIECTBO OPEXOB, JOCTABIIHXCS COOTBETCTBEHHO
Bace u [lere. fIcHO, 4TO X U Y — LIeJIbIE TIOJIOXKUTENbHBIE YHCIIA. )
3. Yucnourenm Tpex nOpoOeid mpomopuuoHameHEI Ywmcnmam 1, 2, 5. Ux 3HameHartenun
COOTBETCTBEHHO NPOMOPIMOHANBHBI uuciaM 1,3,7. Cpennee apupmernyeckoe 3TUX Apodeit
paBuo 200/441. Haiitu 3t1 1podu.

‘x3+x—3‘—5

LEJIO€ TIOJIOXKUTENLHOE YUCII0, BXOJISIIEE BO MHOXKECTBO PEIlICHHsI HEPAaBEHCTBA.
5. HatimuTe Takoe X, 94TO

a) (17,19)~(11,x).

0) Hatigure cymmy map (21,32)+(45,37);

B) HaiiauTe mpousseneHue nap (9,11)-(4,13).

IIpumMepHbIe 3a1aHus I BBIITOJHEHUS KOHTPOJIbHOM paboTel Ne 2.

1. UsBrnexute kBaapaTHbIii kopens a) ) 915,62136 . Orser okpyrimre 10 ThICSUHBIX.

2. I[OKa)KI/ITe, YUTO HE CYHIECTBYCT TAKOI'0 palliOHAJILHOI'O YHCJIa, KBaJApaT KOTOPOro paBE€H 3.

3
4 PemiTe HEPaBEHCTBO <x°—x+8. B orsere YKaXHUTe HauboJbliee

3. Haiigute TpH nepBbIX AECATUYHBIX 3HAKA CYMMBI X1y, €CIIU X= E , =TT .

PesynbTatel 00yueHus:

VK-1.1. Aranu3upyet 3a1ady, BBIACISS ITAIbl ee
pelIeHus, 1eHCTBUS 110 PELISHHUIO 3a1a4H

3Haer: cnocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYECKHX 3a/1a4.

YMeeT: NpPHUMEHATh CHOCOOBI, TpPHEMBI U
QITOPUTMBI JUIS PELICHUS TIOCTAaBJICHHBIX 3a/a4.

VK-1.2. Haxonmur, KpUTHYECKH aHAIU3UPYeT U
BBIOMpaeT WHQOpMAIHMIO, HEOOXOIUMYIO IS
peleHus HOCTaBIEHHON 3a1a4u

3Haer: MaTEeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIE 3Tallbl PELICHUS MaTeMaTHYECKHUX
3a1ay.

VYMeeT: HaxXoOWTh, aHAIU3UPOBATH, HAXOIUTh
HY)XHYI0 uHpopManuio (M3 YCIOBHM) ais
pelleHds MaTeMaTHYECKUX 3a1ady.
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5 2
4, HaiiiuTe TpH IEpBBIX AECATHUHBIX 3HAKA CyMMBI X+y, eci x=+/17 , y=— 5 .
5. Haiinure nBa mepBBIX ECATUYHBIX 3HAKa MPOHM3BEACHUA X'y, ecnu x=1,703504...,
y=2,04537....

Kputepuu oneHuBaHus (MpaBUILHOCTD):

4-5 6anoB: BEICOKHN YPOBEHb.

Bce 3agaHus BHITIOMHEHEI BepHO 0€3 OIIIO0K; IPHBEICHB OCHOBHBIEC TOKA3aTENbCTBA; YE€TKO
c(hopMyIHPOBaHEl OCHOBHBIE BBIBOABL IlpuBeneH (1OKa3aH) OPUTHHAIBHBIN CIOCOD
pCIICHUS 3a[a4H.

3 Gama: cpeqHUN YpOBEHb.

Bce 3aaHus BRIIOMTHEHBI BEPHO, HO JOMYCKAETCS OJHA - ABE ONINOKH; IPUBEICHBI OCHOBHBIC
JIOKa3aTeNnbCTBA.

0 — 2 Gaya: HU3KUIT YpPOBEHb.

3ajaHys BBINOJHEHB ¢ omMOKaMu; IpHuBeAeHa (opMyIHpOBKa goKas3aTelnbcTB (0e3
JIOKa3aTeNnbCTBa); HeBepHas (popMyIMpOBKa JOKa3aTEIbCTB, HEBEPHOE PEIICHHE.
IIpumeuanue:

MakcumanbHOE KOJMYECTBO OaJUIOB 3a BBIMOJHEHHE KOHTPOJILHOW pPaboThl — 5 0aiios;
MHUHUMaJIbHOE — 3 fasuia.

CamocrosrenbHas pabora (00s3arenbHbIe POPMBI)

BrinonHaeHne gomaiiHend paboTsl
Kputepun olieHUBaHUS:

3 Oamma — JOoMallHee
MaTEMaTHYECKHX OIIHOOK.
2 Oayuta — JOMalllHEe 3aJaHHEe BBIIOJHEHO MOJHOCTBIO, COJACPXKUT 1-2 MaTeMaTH4YEeCKHE
OIMOKK; HeTouHast HOPMYITHPOBKA OIIPECICHNUS.

3alaHUC BBIIIOJIHCHO IIOJHOCTBIO, HE COACPKHUT CTPOrux

Pe3ynbTathl 00yueHHUs:

VK-1.1. Ananusupyer 3aaady, BbIIEJsAs 3Talbl €€
pellenusl, AeHCTBYA 10 PELICHHIO 3a1a41

3Haer: CcHocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYeCKHUX 3aJad.

VYMeeT: TPHMEHATh  CIIOCOOBI, MHpPHEMBI |
AJITOPUTMBI U1 pEIICHUSA ITOCTABJICHHBIX 3a1a4.

VK-1.2. HaxogumT, KpUTHYECKH aHAJIU3UPYET U
BbIOMpaeT WH(QOpMAIHMIO, HEOOXOIUMYIO IS
pelleHys NOCTaBJIEHHOH 3a1auu
3Haer: MaTeMaTHYECKYIO

OCHOBHBIC OTambl PEIICHUS
3a1ay.
VYmMeer:

TEPMHUHOJIOTHUIO,
MaTeMaTH4YCCKUX
HaXoIUuTh,

AHAJIM3UpPOBAaTh, HAXOAUTH

HY)XHYI0O uHpopManuio (M3  YCIOBHI)

PCIICHUA MAaTEMATHYCCKUX 3ada4.

I

CamocrosrenbHas pabota (Ha BEIOOD
00y4aroIerocs)

IIpesenrauuu o Teme
3 Oamra - mpe3eHTalusl COOTBETCTBYET BBHIOPAHHOH TeMe OOyJalOIIMXCS; BBIIONHEHA B

ITprMepHBIE TEMBI JIEKTPOHHBIX ITPE3EHTAL NI
1. Ananuz ®I'OC HOO no npobGiieme u3ydeHus
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COOTBETCTBHHU C OCHOBHBIMHU TPEOOBAHHSIMH K MPE3CHTALIUSIM.

2 Oamnma - Tpe3eHTalUsl COOTBETCTBYET BBHIOPAHHOW TeMe OOydYaroIIMXCS; BBIIOJHEHA B
COOTBETCTBHU C OCHOBHBIMU TpPEOOBaHMSAMH K MPE3CHTALHUSIM; COICPXKUT HEI0YETHl B
odopmiieHUH.

npoOeil B Ha4aIbHOM IIKOJIE.

2. Vcropusi CTAaHOBJICHHS U Pa3BUTHS YHUCIIA.

3. OTKpbITHE HYJIS.

4. UcTopusi BOBHUKHOBEHHE OOBIKHOBEHHBIX
npo0eii.

5. Mcropusi BOBHUKHOBEHHE ACCATHYHBIX APOOCH.
6. lecsiTuuHble ApOOH B HAYAIBHOM Kypce
MaTeMaTHKH.

7. OOBIKHOBEHHBIE APOOH B HAYAILHOM IIIKOJIE.

8. Monu u Apobu B HaYaIbHOMU LIKOJIE.
Teopernyuecknii aCIIEKT.

9. BOo3HHKHOBEHHE UPPALIUOHATILHOIO YHCIIA.

10. 3amaun Ha TPOLIEHTHI B HAYAIEHOM IITKOJIE.

11. CrapuHHBIE 321241 HA MIPOLICHTHI B
HayaJIbHOM IIKOJIE.

12. DxoHOMMYECKHE 33/1a4U B HAUAJIbHOM IIIKOJIE.
13. UcTopwust 3apokaeHHsI MATEMaTHKH.

14. ®dunocodcekue npodIeMbl MAaTEMAaTUKH.

15. U3 uctopum mMep. O IpOUCXOKICHUT
OOBIKHOBEHHBIX JIpo0eii.

16. zyuenue apoOeii B HAUaILHOM IIKOJIE.

17. 13 uctopuu mep. Ilpoucxoxaenue
JECATUYHBIX IpoOeii.

Pe3ynbTaTel 00yueHus:

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET U
BeIOMpaeT HH(oOpMaIMIO, HEOOXOIUMYIO AT
pelIeHrs TOCTaBICHHON 3aaun

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIE 3Talbl pEIIEHUS MaTeMaTH4ecKuX
3a/1a4.

VYmMmeer: HaxoquThb, aHAJIM3UPOBATH, HAXOAUTH
HY)KHYI0 HHQOpMAIHIO (M3 YCIOBHI) JUIst
peleHust MaTeMaTHYECKHX 3a/1au.
OIIK-8.1.3naeT: ucroputo, TEOpHUIO,
3aKOHOMEPHOCTH Y IPUHIIMIIBI TOCTPOEHUS U
(GYHKIIMOHUPOBaHHS 00Pa30BaTEILHOTO
Trporiecca, pojib U MECTO 0Opa30BaHUs B KHU3HU
YeJoBeKa M 00IIecTBa, COBPEMEHHOE COCTOSIHUE
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Hay4YHO# 00J1aCTH, COOTBETCTBYIOIIEH
MIPENoIaBaeMOMY MPEMETY; MPUKIATHOS
3HAUYEHHE HAYKH; CIenu(pUIeCKUe METOIBI
HAay4YHOT'0 [T03HAaHUS B 00beMe, 00eCIIeunBaIOIIEM
MperoiaBaHue yICOHbIX MPEAMETOB

3Haer:

- 0a3zoBble 3aKOHOMEPHOCTH U  NPUHIUIIBI
Pa3BUTHUsI MATEMAaTHIECKOTO 00OPa30BaHUS;

- OCHOBHBIE TpeOOBaHHMS 00pa30BATEIBLHBIX
CTaH/IapTOB

VYmeer:

- IPUMEHSTH OCHOBHBIE MTOJI0KEHHS
MaTeMaTHYeCKOH HayKH IS pean3aium
y4eOHBIX TPOrPaMM B 00Pa30BaTEIbHBIX

yupexaeHusIX coriaacHo tpedboBanusm OT'OC
HOO

KOHTpOJIBHOE MEPONPHATHE IO PA3ICITY

IIpumepHBIE BOPOCH

1. 3anava pacmmpenns noHaTHa yucia. KpaTkue ucropuueckue cBeAEHUS O BOSHUKHOBEHUH
HOHSATUS JpOoOU U OTPULIATEIILHOIO YHCIA.

2. lensle uncna. OTpunatenbHble Henble ynciaa. CBOWCTBa MHOXKECTBA IIENbIX YUCEN U UX
reoMeTpuyecKast HHTepIpeTaIus.

3. Llensie yncna. OCHOBHBIE TEOPEMbI (OTHOIICHUE PABHOCHILHOCTU Ha MHOXKECTBE LIENBIX
YUCEIT; TeOpeMa 0 cyMMe (TTPOU3BEEHU ) IBYX Tap)

4. TlousiTue npobu. PanronansHoe uncio. ApudMeTHiecKue IeHCTBUS Hall PallMOHAIbHBIMU
yucnamu. CloKeHHe 1 yMHOXKEHHE ApOoOei.

5. Ilonstue npobu. PannoHanbHOE YUCII0. 3aKOHBI CIIOXKEHMUS.

6. ITonsTre npobu. PanmoHanbHOE YKCI0. 3aKOHBI YMHOXKESHUSL.

7. Ilonsitue apobu. PannonanbHoe uncno. ApudmMeTndeckue JeHCTBUS HaJl palliOHAIbHBIMU
yucIaMy. Berauranue u JeneHne B MHOXKECTBE pallMOHAIbHBIX YHCETL.

8. CBolicTBa MHOXECTBA PAI[OHAIILHBIX YUCEIL.

9. Jecsatuynble 1poOH. ANTOPUTMBI apu(PMETHISCKUX TSHCTBUN HAJ HAMH.

10. PanmonanbHbIe ynciia Kak OECKOHEUHBIE IECATUYHBIE IEPUOJIMUYECKHIE APOOH.

11. MHOXecTBO AelicTBUTENBHBIX uncen. Onepanun. CBOWCTBA.

12. OtHomenue nenumoctH. CBolicTBa. OCHOBHBIE TEOPEMBI.

13. TIpu3HaKy AETMMOCTH LIENbIX HEOTPULIATEIbHBIX YHCEIL.

14. TIpocTble U cOCTaBHBIE YUCIIA.

15. Jlenutenu u KpaTHBIE.

16. HOJI m HOK uncen. Ux cBoiicTsa.

Tempbr:

Hemnvocts. llensle W pamuoHanmbHBIE YHCIA.
Hecaruunsie npodu. JleiicTBUTENbHBIE YHCTIA.
Pe3ynbTathl 00yueHHUs:

VK-1.1. AHanu3upyeT 3amady, BBIACTSS ITAIbl ee
peleHus, ASHCTBHS 1O PEIICHHUIO 331a41

3HaeT: crnocoObl, MPUEMBI, AJITOPUTMBI PEIICHHUS
MaTeMaTUYEeCKUX 3a/au.

YMeeT: TpUMEHATh CIOCOOBI, TpPHEMBl U
QITOPUTMBI JUIS PEUICHHUS TIOCTABJICHHBIX 3a/a4.

VK-1.2. HaxoguT, KpUTHYECKH aHAJIU3UPYET U
BbIOMpaeT wuH(QOpMAIMIO, HEOOXOIUMYIO IS
pelIeHys MoCcTaBIEHHOH 3a1aun

3Haer: MaTeMaTHYECKYIO TEPMHHOJIOTHIO;
OCHOBHBIE JTallbl PEIIEHUS MaTeMaTHYECKUX
3ajay.

YMeeT: HaXOIUTh, aHATM3UPOBATh, HAXOHUTh
HY’>KHYI0O HH(POpMaNHUIo (U3 yCIOBUM) U1
pelIeHust MaTeMaTHYeCKUX 3a1ad.
OIIK-8.1.3naer: HCTOPHIO, TEOpHIO,
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17. MeTtox MaTeMaTHYeCKOH MHIYKITUH.

Kputepun orieHUBaHUS:

Bricokuii ypoBeHb — 7 — 8 OaoB;
Cpenuuii ypoBeHb — 4 - 6 6auios;

Huskuii ypoBeHb — HIbke 4 6aiioB

3aKOHOMEPHOCTH W MPHHIUIBEI MOCTPOCHHS H
(YHKIIMOHUPOBAHUS 00pa30BaTENIbLHOIO
mporecca, pollb U MECTO 00pa3oBaHMS B KHU3HH

YCIOBCKa U 06H.I€CTBa, COBPEMEHHOEC COCTOSTHUEC

Hay4YHOHI obnacty, COOTBETCTBYIOLIEN
IIPEeTIoaBaeMoOMy IpeaMeTy; HPHUKIaJHOE
3HAUEHHE HAayKH; CHeHU(UUecCKHe  METOJbl

Hay4yHOro MO3HaHUs B 00beMe, 00ecreunBalomemM
MpernoiaBaHue y4eOHbIX TPEAMETOB

3HaeT:

- 0a3oBble 3aKOHOMEPHOCTH U  NPUHIHUIIBI
Pa3BUTHS MAaTEMaTHIECKOTO 00pa30BaHUS,

- OCHOBHble TpeOoBaHHS 00Opa30BaTEIbHBIX
CTaH/IapTOB
VYmeer:

- MIPUMEHSTH OCHOBHEIE TIOJIOXKEHHUS
MaTeMaTU4eCKOH  Haykd  JUI1  pealu3aluu
yueOHBIX ~ TporpamMM B 00pa3oBaTEIbHBIX
yupexaeHuax corigacHo tpeboBanusiM PIrOC
HOO

IIpoMexyTOUHBIH KOHTPOIIH (KOIMYECTBO OAIIOB)

MuHMMaIEHOE KOIMYECTBO 0aios - 35

MakcuMaabHOEe KOJIUIECTBO 0aIoB - 73

IIpomexyTounas aTTecTanus

TIpencraBneHsl B (OHE OLIGHOYHBIX CPENICTB I MPOMEKYTOYHOH aTTECTALNH 110 JUCLUILINHE
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BameHO-peiiTuHTrOBast KapTa AUCHUIIMHEL «MaTeMaTHka
Kypc 3 Cemectp 5

Bun xonTpons MuHuManbpHOE KOJIHMYECTBO MakcumansHOE
OauioB KOJINYECTBO 0aJlIOB

HaunmeHoBaHue pa3gena 4. «®@ynkuuu. YpasHeHus. Hepapencrsa»

Texymuii KOHTPOJIB 110 Pa3eny: 15 28

1 AynutopHas pabota 4 8

2 CamocrosrenbHas paboTa (CHenuaibHble 00s3aTeNbHbIE (HOPMBI) 10 18

3 CamocrositenbHast paboTa (CrienuaibHbie (OPMbI Ha BEIOOP 00YyJaroIerocs) 1 2

KoHTponbpHOE MEpOnpHATHE 110 pa3ieny 3 6

TIpomexyTOUYHBII KOHTPOJIb 18 34

HaumeHnoBaHue paszzeiia 4. «jeMeHTbI reOMeTPUI

Tekymuii KOHTPOIIb 10 pa3zieny: 16 27

1 AynutopHas paboTa 4 8

2 CamocrosrenbHas pabora (creruanbHbie 00s3aTenbHbIe HOpMBbI) 11 17

3 CamocTosTenbHas padota (crenuanbHbie GOpMbI Ha BEIOOP 00yJaroIIerocs) 1 2

KoHTpOJIbHOE MEPOTIPUATHE TI0 Pa3aeTy 3

TIpomMeKyTOUYHBII KOHTPOJIb 19 32

HaumenoBanue paznena 4. «Beauunnbnm

Tekymuii KOHTPOJIb 10 pa3ieny: 16 29

1 AynutopHas pabota 4 9

2 CamocrosrenbHas pabota (crenuangbHble 00s13aTeNIbHbIE (POPMBI) 11 18

3 CamocTosTenbHas pabora (crenuansHbie GOpMBI Ha BEIOOP 00yJaroIierocs) 1 2

KonTposabpHOe MeponpusiTre 1Mo pa3aeiy 3 5

TIpomMeKyTOUYHBI KOHTPOJIb 19 34

ITpoMexxyTodHas aTTecTarus 56 100
Hroro: 56 100

Bune! koutposns IMepeyens uam npuMepsl 3alaHuil, KPUTEPUH OLIEHKH M KOJIHMYECTBO OaIoB TeMsl 1 U3y4eHHs 1 00pa30BaTeNIbHbIE

pe3yabTaThI

Texkyumii KOHTPOJIb MO pa3ney 4. «Pynkuuu. YpaBHenusi. HepaBencTay»
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AymutopHas pabota

KoHncnektupoBaHnue JIEKIIMOHHOTO MaTepHala

Kpurepun onennBanus:

1 Gayu1 — KOHCIIEKT JIEKIIMM COOTBETCTBYET TEME M OTPa)kaeT OCHOBHBIE TEOPETUYECKHE
TMIOJIOKEHUS; HAITHCAaH pa300pPUMBO; CUCTEMHO CTPYKTYPUPOBAH; COAEPIKUT JOMOTHUTEIbHBII
MaTtepHal, HalAeHHBIH 00yJaronIMMCs MO TOMOJTHUTENEHBIM HCTOYHUKAM.

[Ipumeyanue: HanU4IKe KOHCIEKTa JISKIHOHHOTO MaTepHaia sSBISeTCs] 00s3aTeIbHBIM.
PaboTa Ha ceMUHAPCKUX 3aHATHSIX.

Kpurepun onennBanus:

3 ayutla — aKTUBHOE y4acTHE B OOCYXIEHHHM TEOPETHYECKUX BOMPOCOB (OIMPOC; ueTKas
(hopMyIIHpOBKa OTIpe/Ie/ICHHH ); TPABUIBHOE PElICHUE TPAKTUYICSCKOM 3aJauH Y JOCKH.

2 Gamia - yyacTue B 0OCY)XIEHHM TEOPETHUYECKUX BONPOCOB (OIPOC; ueTKask (GopMyaupoBKa
oTIpeeTeHIH ).

1 6ann — yyactue B ompoce.

BrimonHeHne KOHTPOIBHBIX paboT

TIpuMepHBIe 3aaHuUs IS BBITOJHEHUS KOHTPOJIbHOM paboTs Ne 1.
3 3
(4+485) (5]
3 3
(6+35)2 —(6-35 )

2. ITpeobpa3yiite anrebpanveckoe BBIpaXKECHHE!

2 \/_ x7? _1.

@a- x)_1 x_2 11+x72

w

1. Vr[pocmTe YHCJIOBOC BBIPAXKCHUEC

2 2 2 2
3. Pemmre ypasuenne. 10x (x - 2) = 9(x + (x - 2) ) Ecmu ypaBuenue
UMEET HECKOJIEKO KOPHEH, TO OTBETOM SIBJISIETCA HX HpOI/I3Be,£(eHI/Ie.

—3xy— )
4. PemnTe cucrtemy ypaBHeHUIH
— + +1.
x
5. Pemmute  HepaBEeHCTBO —1 > —. VYKaxuTe HaumOoJblIee  IENoe
X+

TeMBl JIEKIIMOHHOTO MaTepHuana:

1. ®ymxuuu. Cnocolbl 3afaHug  (QyHKIHIMA.
OO6nacte ompeneneHuss W 00JACTh 3HAYCHUIT
¢yskuuu. ['paduk QyHKIMH.

2. YpaBHEHHA C OJHOM NEPEMEHHOMN.
Teopembl ©0  paBHOCWIBHOCTH  YpaBHEHHUU.
HepasenctBa ¢ ogHoil mepeMeHHOH. TeopeMsl o
PaBHOCHUIIBHOCTH HEPaBEHCTB. YpPaBHEHHE C
JBYMs IEPEMEHHBIMH. Y paBHEHUE JTUHUU.

3. Cucrema ypaBHEHUIH c JIByMSI
nepeMeHHbIMH. CHCTEMBI UM COBOKYIHOCTH
HEpaBeHCTB C OXHOW mepeMeHHOW. OCHOBHBIC
HOHSTUSL.

Kontponbhas padora Ne 1.

OCHOBHBIE TEMBI:

1. IIpeoOpa3oBaHKe  4YHUCIOBBIX U
anreOpan4ecKuX BHIPaXKCHHIL.

2. VYpaBHEHHS U CHCTEMBI ypaBHEHUI.
Crnoco0bl UX peneHus.

3. Hepasenctsa u CHUCTEMBI
HepaBeHCTB. CIIOCOOBI MX PEIICHYS.

4. Pemenne TEKCTOBBHIX 3agad Ha

COCTaBJICHUE YPaBHEHWH, CHUCTEM YpaBHEHUH U
HEpPaBEHCTB.
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IIOJIOKUTEIIBHOC YN CJIO, BXOAANIEEC BO MHOXKECTBO PCIHICHUSI HEPABCHCTBA.

6. Pemure 3amady. IlepBas U TpeThsi OpHraimsl CIeNaiy jaeTajieil B JBa pasa
Oorbllie, YeM BTOpasi, a BTOpas U TPEThs - B TPH pa3a OoJblie, 4eM HepBas. Bo ckonbko pa3
TpeThs Opurajia caenaer OOJbIIIe AeTalei, YeM BTopas?

TIpuMepHBIe 3a1aHuUsT TS BBIMOIHEHHS KOHTPOIBHOM paboThl Ne 2.

1. HaﬁHHTe HaMMCHbBIIECC LCJI0C€ YHUCII0, BXOOAIICC B 001acTh OIIPE€ACIICHU L (byHK]_[I/II/I
1
f(x)= (4+x|x—5|) 4.

2. Pemte HepaBeHcTBO: \/ x2 -3x—3<5-x.

x£3—@13+«/ﬁgx<4)
2 2
3. Pemnre ypasHenne: X° + y° = 64.

4, Pemmnre HepaBEeHCTBO: 4 ¢5—|x+1| <2+Xx.

(Otser: 0<x<4)

y>5;
5. Pemmte Tpadudeckn cucTeEMy HEPaBEHCTB ) )

Yy —6y+x°+2x<15.
Kputepuu ornieHuBanust (IpaBUILHOCTS):
4-5 6amioB: BEICOKHI YPOBEHbB.
Bce 3ananus BHINOIHEHB! BEPHO 0€3 OMIMOOK; IPUBEICHBI OCHOBHBIE 10Ka3aTeNbCTBA; YETKO
c(opMyIHpOBaHEl OCHOBHBIE BBIBOABL IlpmBeneH (TOKa3aH) OPUTHHAIBHBIN CIIOCOD
pEIICHUS 3aa4H.
3 Ganna: cpeqHUN YPOBEHb.
Bce 3aaHus BRIIOTHEHEI BEPHO, HO JIOMYCKAETCS OJHA - JABE ONINOKH; IPUBEICHBI OCHOBHBIC
JI0Ka3aTeNIbCTBA.
0 — 2 Gaya: HU3KHUIT YPOBEHb.
3ajaHus BBHINOJHEHB ¢ oOmMOKaMu; IpHBeAeHa (GopMyIHpOBKa HoKa3aTeldbcTB (0e3
JIOKa3aTeNbCTBa); HeBepHask (pOpMyIMpOBKa JJOKa3aTENbCTB, HEBEPHOE PEIICHHE.
IIpumeuanue:
MakcuManbHOe KOJIMYECTBO OAaIoB 3a BEIMOJNHEHHE KOHTPOIBHONH paboTel — 5 0aimios;
MHUHHUMaJbHOE — 3 Oasia.
Komnoxsuym
TpumMepHbIe BOMTPOCH TSl 00CY K ICHHS
1. TTonsiTHe ypaBHEHUsI, HEPABEHCTBA C OJHOM IIEPEeMEHHOI.

Kontponbhas padora Ne 2.
OCHOBHEBIE TEMBI:

1. VYpaBHeHHE ¢ IBYMs IIEPEMEHHBIMH.

2. Oyukuun.  Ob6nacTs  omnpeneneHus
GyHKINH.

3. CucteMbl U COBOKYITHOCTH HEPABEHCTB C
OJTHOM TTepEeMEeHHOM.

4. Crnoco0bl  pelieHus HUppalyOHAIbHBIX

HEpaBEHCTB.
I'paduyeckoe pelieHne HEpaBeHCTB M CHCTEM C
JBYMsI TIEPEMEHHBIMH.

Pe3ynbTaTel 00yueHuUs:

VK-1.1. AHanu3upyeT 3amady, BBIACTSS ITAIbl ee
pelieHus, AeHCTBYA 10 PELICHHIO 331a41

3Haer: crnocoObl, MPUEMBI, AITOPUTMBI PEIISHUS
MaTeMaTHYeCKHUX 3aJad.

YMeeT: TpPUMEHATh CHOCOOBI, TPHEMBI U
QJITOPUTMBI JUISl PELIEHNs] IOCTABIECHHBIX 3a1a4.

VYK-1.2. Haxomgurt, KpUTHYECKH aHAJIU3UPYET U
BeIOMpaeT HH(}oOpMaILMIO, HEOOXOIUMYIO AT
peleHns TOCTaBICHHON 3aJauu

3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHIO;
OCHOBHBIE 3Tambl pEIICHUS MaTeMaTH4ecKUX
3a/ad.
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. Teopembl 0 paBHOCHJIIBHOCTH YpaBHEHHH, HEPABEHCTB.

. YpaBHeHHe ¢ 1ByMs TepeMeHHbIMU. OCHOBHBIE ITOHSATHSI.

. YpaBuenue iuHuH. OCHOBHBIE JI0Ka3aTeIbCTBA.

. Cucrema ypaBHEHHH ¢ AByMs nepeMeHHbIMHA. OCHOBHEIE TTOHSITHSL.

. CucTeMBI ¥ COBOKYITHOCTH HEPAaBEHCTB C OAHOM nmepeMeHHOH. OCHOBHBIE TIOHSTHSI.

. Mertobl pelieHust HepaBeHCTB, COACPKAIINX a0CONOTHYIO BETHUUHY.

. MeToasl pemeHns: uppanuoHaaIbHBIX HEPaBEHCTB.

. I'paduueckoe penienne cucteMbl ypaBHEHUI HEPABEHCTB C IByMs IIEpEMEHHBIMH.
Kpurepun onennBanus:

8-10 6amIoB — BEICOKHH YPOBEHb.

Teopernuecknii U IpaKTHUECKAN OJIOKU BBHIIOTHEHBI BepHO. UeTKO MpecTaBiIeHbl OCHOBHBIE
JIOKa3aTelbCTBA,  CIOCOOBI  peLIeHUs  ypaBHEHHs,  HepaBeHCTBa.  OTCYTCTBYIOT
MaTeMaTH4YeCcKHe OMIMOKH.

5-9 6anoB — cpenHuii ypoBEHb.

Teopernueckuii ¥ TPAKTUYECKUH OJOKH BBIOJHEHB BEpHO. lIpencTaBieHbl OCHOBHBIE

O 01N L A~ W

YMeeT: HaxoQWTh, AaHAIM3UPOBATh, HAXOIUTh
uHpopManuio (U3 yCIIOBHH)  JuIst

PCIICHUA MAaTEMATHICCKUX 3a1a4.

HYXHYIO

Tema koytoKkBUyMa «YpaBHEHHUS M HEPAaBEHCTBAY
Pesynbratel 00yueHus:

VK-1.1. Aranu3upyet 3a1ady, BBIACISS ITAIb ee
peleHus, AeHCTBUS 110 PEIISHHIO 3aJauu

3Haer: cnocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYECKHX 3a/1a4.

VYMeeT: TpPHUMEHATh CHOCOOBI, TPHEMBl U
AITOPUTMBI JUIS PEUICHHUS TIOCTABJICHHBIX 3a/1a4.

VK-1.2. Haxomur, KpUTUYECKH aHAJIU3UPYeT U

JI0Ka3aTeNbCTBA, CIIOCOOBI PELICHWS ypaBHCHWs, HepaBeHcTBa. Moryr comepikarcs | BBIOMpaet HH‘bOPMaHI:HOa HEOOXOUMYIO 1715t
HETOYHOCTH, HETPYOble MATEMATUYECKUE OIIUOKH (HOIycKaeTcs 1-2 ommoKu). PCHICHHA OCTABJICHHOU 331211
0-4 Gauta — HU3KHil ypOBEHD. 3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHIO;
Teopernueckuil ¥ NpaKTHYECKUH OIOKHM BBIIOIHEHBI ¢ omubKkamu (3-4 ommOku). He uerko | OCHOBHBIC  STallbl  PCHICHHA  MaTEMaTUHECKUX
[PENCTABICHBl OCHOBHBIE JIOKA3aTENbCTBA (MM OHHM OTCYTCTBYIOT), MMEIOTCA TIpybbie | 33131
MATEMATHICCKIE OITHOKIL VYMeeT: HaxXOAWTh, aHAJIU3HUPOBATH, HAXOIWUThH
IIpumeyanue. 3a KOUIOKBUYM CTaBUTCS MaKCHMaJbHOE KOJIMUYECTBO 0ayuioB — 15 Gayuios; | HYXKHYIO HH(bOpMAIHIO i pelcHus
MHHHMaJbHOE — 8 GaslIoB. MaTeMaTHYECKHUX 3a/1ad.

CamocrosrenbHas pabota (00s3aTenbHble GOpMEI) | BBITONHEHHE CaMOCTOSTENBHON PabOThI (KOHCTIEKT) Templ 171 BBIOJHEHUS  CAMOCTOSITEIbHOMN
Kpurepuu orieHuBaHuUs: paboThL:

2 Gamna — COAEp)KaHHE COOTBETCTBYET TEME; MaTephall YETKO CTPYKTYPUPOBAH; COACPIKUT
OCHOBHBIE BBIBOIBI.

1 Oamn — coaepxkaHHe COOTBETCTBYET TEME; MaTepual CTPYKTYpUPOBaH;
JIOTIOTHUTEBHBIN MaTepHall, TOMyCKaITCS HETOTYHOCTH.

IIpumeuanue: MakcuMallbHOE W MHUHHMAJIBbHOE Koln4ecTBO OamnoB — 2 Oamia. Ecim
oOyyaronuxcss HaOupaer 1 0ami, KOHCHEKT Jaercs Ha J0pabOTKy JJIsl JIOCTHIKCHHS
MaKCHUMaJjbHOro Oasa.

BelnonHeHune gomManiHeid paboTsl

Kputepuu ouenuBanus:

3 Oamna — JIOMallHee
MaTeMaTHYECKUX OIIHOOK.
2 Oayta — JOMalllHEe 3aJaHHe BBIMOJHEHO MOJHOCTBIO, COJCPKUT 1-2 MaTeMaTH4YeCKHE

COJICPIKUT

3alaHu€ BBIIIOJIHCHO IOJHOCTBIO, HE COACPXKUT CTPOrux

1. ®yHKUUA npsAMas NPONOPLUOHAIBHOCTh Y=KX.
Ee cBoiicTBa, rpaduk.

2. ®yukiusa o0OpaTHas PONOPLHUOHAIBLHOCTh
y=k/X. Ee cBoiicTBa, rpaduk.

3. Keagpatuunas QyHkmus ) = ax’ +ex+c.

CaoiictBa, rpadux. Bepmmua  mapalomsl.
KoopauHaTel BepIIUHbI 1apabOIbL.
4. Jluueiinas ¢yukims y=kx+b. CsoiicTa,

rpaduxk.

Pe3ynbTaTel 00ydeHus:

VK-1.1. Ananuzupyer 3anady, BbLIEIss 3TaNbl €€
pelienus, ASHCTBHSA IO PELISHHIO 3a1a4l
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omnOKK; HeTouHast HOPMyYITHPOBKA ONPEICIICHHS. 3HaeT: cHocoObl, MPUEMBI, AJTOPUTMBI PEIICHUS
MaTeMaTHYECKUX 3a7adq.

YMmeer: TOpUMEHATH  CIOCOOBI, IpHEMBl U
AITOPUTMBI JIUIS PELIICHHUS TIOCTABJICHHBIX 3a/1a4.

VK-1.2. Haxomur, KpUTUYECKH aHAIU3UPYeT U
BbIOMpaeT uH(QOpMAIMIO, HEOOXOIUMYIO IS
peleHus NOCTaBIEHHON 3a1a4u

3HaeT: MaTeMaTHUYECKYIO TEPMUHOJIOTHUIO;
OCHOBHBIE 3Talbl pEHICHUS MaTeMaTH4eCKUX
3a1a4.

YMmeer: HaXOWUTh, AHAIN3UPOBATh, HAXOAUTH
HYXKHYIO HH()OPMAIIHIO IS PEIleHNs
MaTeMaTUYEeCKUX 3a]au.

CamocrosrenbHas pabota (Ha BEIOOp TIpesenTanuu o reme [IpumMepHBIe TEMBI AJIEKTPOHHBIX MPE3CHTAINH
obyuaromerocs) 2 fajuta - Tpe3eHTalUsl COOTBETCTBYET BHIOpaHHOW TeMe OOYdYalolIMXCs; BbIMOJNHEHAa B | 1. AureOpandeckue BBIpAXEHHS: 3apOXKJeHUE,
COOTBETCTBUH C OCHOBHBIMH TPEOOBAHHUSAMH K MTPE3CHTALIHSIM. noHsaTue u 00bekT uzyueHuss B HKM (HauanbHBII

1 Gamn - mpe3eHTalMsi COOTBETCTBYET BBHIOPAHHOW TeMe OOy4arollMXCs; BBIIOJHEHA B | KypC MaTeMaTHKH).

COOTBETCTBHH C OCHOBHBIMH TpeOOBaHMSMH K TPE3ESHTAIHSIM, COACPKUT HemodeTsl B | 2. MHOrowieHsl, ux cBoicTBa. KBampatnyHbii u
oopMIIEeHUH. KyOMUYeCKUH TpexuJIeH.

3. Ucropus cTaHOBJIEHHS U PAa3BUTHS aIreOpsl.

4. Teopus ypaBHEHMI: UCTOpUS 3apOXKICHUA U
pa3BUTHS.

5. JuocdanrtoBele ypaBHEHUS («ApupMeETHKa»
Huodanra).

6. M3yyeHue ypaBHEHMH B HauyaJbHOM Kypce
MaTEeMaTHKH.

7. «eomerpuueckas anredpay» APeBHUX IPEKOB.

8. 3ydeHne HepaBEeHCTB B HAYAJIbHOM LIKOJIE.

9. Cuctembl 1 COBOKYITHOCTH HEPABEHCTB.

10. DnemeHrtapHble (QYHKIUH, HX CBOMCTBA H
rpa¢uku (OJHOE UCCIICIOBAHNUE).

11. N3y4yeHne ¢GyHKUMOHANBHONH 3aBHCHUMOCTU B
HKM.

12. 3apoxxneHue anreGpsl.

13. «Bceobuias apudmernka» U.HproToHA.

14. Ncropuueckue cBeIeHHs O BO3SHUKHOBEHHUHU H
Pa3BUTHH HOHATHUS «DYHKITHS».
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15. BO3HHUKHOBEHHE TIIOHATUS «IEepEeMEHHas
BEUYNHAY.

16. Pemenue B apeBHOCTH. CHCTEMB! ypaBHEHUI
IIepBOH CTENIEHU C ABYMS HEU3BECTHBIMHU.

17. 3apoxaeHue W pa3BUTHE anreOpanvyecKoi
CHUMBOJIKH.

17. «YuuBepcanbHas apudmernkay JI.Ownepa.

18. CrapuHHBIE MaTeMaTH4YECKUE Pa3BJICUCHUS C
anreOpanvIecKIMH BEIPaYKEHUSIMU.

19. IlpencraBieHue GYHKIUHA ¢  IOMOILBIO
6eckoneunbix psaaos (H. Mapkatop, V. bpoynkep,
. HetotoH u 1p.).

20. TuddepennunansHoe ucUrciaeHue QyHKIHI.
21. Meron xoopauHart P.Jlekapra.

22. llenouucieHHble (yHKIIHU.

23. AHanuTuueckas TeopHs TPUTOHOMETPUIECKUX
GyHKUIHH.

Pe3ynbTatel 00yueHus:

VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET H
BeIOMpaeT HH(opMaIMI0, HEOOXOIUMYIO AT
peuIeHus MOCTaBICHHOH 33/1a41

3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIE JTalbl pEIIeHUs] MaTeMaTHYeCKHX
3aad.

VYmMmeer: HaxoguTb, aHAJIU3UPOBATHb, HAXOAUTH
HYXHYIO UH()OPMALIIO ULt pereHus
MaTeMaTHYeCKHUX 3aJad.

KontponbHoe MeponpusaTHe 10 pa3iery

IIpakTnueckas yacts. TectupoBanue: «®yHkuu. YpapHenus. HepaBeHcTBa»
Kputepuu oneHrBanus (MpaBUIBHOCTh BBIIOJIHEHUS TECTA):

5-6 6anI0B: BEICOKUI YPOBEHb.

3-4 Gayna: cpeiHUil YpOBEHb.

0-2 Gamna: HU3KUI yPOBEHB.

Tema TectupoBaHus «DyHKUUN. YpaBHEHUS.
Hepasenctaa»

Pe3ynbTaTel 00yueHus:

VK-1.1. AHanu3upyeT 3amady, BBIACISS ITAIbl ee
pelieHus, AeHCTBYSA 0 PELICHHIO 3a1a4U

3Haer: crnocoObl, MPUEMBI, AITOPUTMBI PELICHHS
MaTeMaTHYeCKHUX 3a1ad.

YMmeer: TOpUMEHATH  CHOCOOBI, IPHEMBl U
QJITOPUTMBI JUISl PELICHUsI TOCTABIECHHBIX 3a1a4.
VYK-1.2. Haxomgurt, KpUTHYECKH aHAJIU3UPYET M
BeIOMpaeT HH(OpMaILMIO, HEOOXOIUMYIO AT
peleHrs IOCTABJICHHON 3aa4un
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3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHIO;
OCHOBHBIC 3Tambl pEIICHUS MaTeMaTHYeCKUX
3aj1a4.
Vwmeer:
HYKHYIO
MaTeMaTHYECKUX 3a7ad.

HaxXoauTh, aHaJIU3UPOBATh, HAXOAUTH

UHPOPMALIHIO VTS peleHus

TIpomexyTOUHBII KOHTPOJIb (KOJIMYECTBO OaJIIOB)

MuHuMalIbHOE KOJIMYECTBO 0alioB - 18

MaxkcuMaabHO€E KOJIMYECTBO 0alioB - 34

Tekymuii KOHTPOJIbL IO pasaey 4. «JeMeHTbl FeOMeTPHI»

1 | AynutopHas pabota KoncnektupoBaHue JEKIHOHHOTO MaTepHaia Tembl TEKITMOHHOTO MaTepHaa:

Kpurepuu ouenuBanus: 1. OcHOBHBIE  IEOMETPUYECKHE  IOHATHUS.

1 Oamn — KOHCIIEKT JIEKIIMH COOTBETCTBYET TeMe M OTpakaeT OCHOBHBEIE TeopeTHueckwe | [Ipocreifmmme reomerpuyeckue GUTYpHI W HX

MIOJIOXKCHUS; HAIlCaH pa300pUUBO; CUCTEMHO CTPYKTYPUPOBAH; CONEPKUT JOMOJIHUTEbHBIN | cBoiicTBa. I'eomeTpuueckue MOCTPOCHUS Ha

MartepHal, HalIeHHBIH 00YyJaronIMCs MO TOTOJTHUTENEHBIM HCTOYHUKAM. MIJIOCKOCTH.
2. MHororpanHuku. Tena BpameHusl.

[Ipumeyanue: HanM9Ie KOHCIEKTA JIEKIMOHHOTO MaTepHala sBISIETCS 00s13aTebHBIM. 3.M300paykeHue TNPOCTPaHCTBEHHBIX (uryp Ha
IUIOCKOCTH.

Pabota Ha ceMHHApCKUX 3aHATUSIX. Pe3ynbTaTel 00yueHuUs:

Kpurepun onennBanmus: VK-1.1. Aranu3upyeT 3amady, BBIACISS ITAIbl ee

3 Gamna — aKkTHBHOE Y4acTUE B OOCYXIEHHU TEOPETHYECKUX BOIPOCOB (ONPOC; 4eTKas | pelleHus, JeHCTBUS IO PELIeHUI0 3a1a4un

(dhopMynHpOBKa oNpeeeH i ); NPaBIIbHOE pelIeHUe TIPAKTUIECKOH 3aJa4t Y TOCKH. 3Haer: crnocoObl, MPUEMBI, AITOPUTMBI PEIISHHUS

2 Gamna - yuactue B 0OCY)KIEHHM TEOPETUIECKUX BOMPOCOB (OIpOC; yeTKast GOpMYIHpOBKa | MaTeMaTHYECKHUX 3ajad.

orpesesIeHuH). YMmeer: TOpUMEHATH  CHOCOOBI, IPHEMBl U

1 6ann — yyactue B omnpoce. QJITOPUTMBI JUISl PELIEHNs] IOCTABIECHHBIX 3aa4.
VK-1.2. HaxomuT, KpUTHYECKH aHAIU3UPYET U
BbIOMpaeTr MHQPOPMALUIO, HEOOXOAUMYIO  JUIS
pelIeHrs TOCTaBICHHON 3aaun
3Haer: MaTeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIE 3Talbl pEIIEHUS MaTeMaTH4ecKuX
3aad.
YMmeer: HaxoauTh, AaHAJIM3UPOBATh, HAXOAMUTH
HYXHYIO UHPOPMALIUIO UL perieHust
MaTeMaTHYECKHX 3a/1a4.

2 | CamoctositenbHas pabota (o0si3aTenbHbie GopMbl) | BelmonHeHue goManiHeld paboTsl

Kputepuu ouenuBanus:

2 Oauta — [OMallHee 3aJjaHWe BBIIOJHEHO TIOJHOCTbIO, HE COJEPIKUT CTPOTUX

MaTeMaTHYECKUX OIINOOK. TeMbl Ui BBHIIOJIHEHHS  CaMOCTOSTEIbHOH
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1 Gamn — ngomainHee 3ajaHUe BBIOJHEHO IIOJHOCTBIO, COJCPXKUT 1-2 MaremaTtnieckue
OIMOKK; HeTouHast HOPMYITHPOBKA OIIPECICHNUS.

BrInonHeHne caMoCcTOsATENbHOM padoThl (KOHCIIEKT)

Kpurepun onennBanus:

3 Oamta — comep>kaHHE COOTBETCTBYET TeMe; MaTephall YeTKO CTPYKTYPHPOBAH; CONEPIKUT
OCHOBHBIE BBIBOJIBI.

2 Oamma — colep)KaHHE COOTBETCTBYET TeMe; Marephall CTPYKTypHPOBAaH;
JIOTIOJIHUTENILHBIA MaTepuall, 10MyCKarTCs HETOYHOCTH.

IIpumeuanue: MakcuMallbHOE W MHHHMAJIBHOE KOJNWYecTBO OamnoB — 3 Oamwia. Eciwm
oOyyaromuiics HaOupaer 2 Oamna WIM HHXE, KOHCIEKT MJaeTcss Ha J0paboTKy Ul
JOCTH)KEHHSI MaKCHMAIIBHOTO Oaa.

COZICPIKHUT

paboTsL:

1. DnemMeHTHI reoMeTpuu. MHOTOTpaHHUKHU U Teja
BpalIeHus

Bomnpocs! i 06cyxaeHus
1. [ToHsiTHE MHOTOTpaHHUKA.
2. Teopema Diinepa
MHOTOT'PaHHUKOB.

3. Buasr MHOTOTpaHHHUKOB.
4. IIpaBuibHBIE MHOTOTPAHHHKH.

5. Tena BpateHus.

6.Cdepa u map.

Pe3ynbTathl 00yueHHUs:

VYK-1.1. Ananusupyer 3anady, BbIIEJsAs 3Talbl €€
peuIeHus, ASHCTBHS 110 PELISHHIO 3a1a91

3Haer: crnocoObl, MPUEMBI, AJTOPUTMBI PEIICHUS
MaTeMaTHYeCKUX 3a/1a4.

YMmeer: TOpUMEHATH  CIOCOOBI, IpPHEMBl U
QITOPUTMBI JUISl pELICHUsI TOCTABICHHBIX 3a1ad.
VK-1.2. Haxomur, KpUTUYECKH aHAIU3UPYeT U
BBIOMpaeT WHQOpMAIHMIO, HEOOXOIUMYIO IS
peleHus HOCTaBIEHHOM 3a1a4u
3Haer: MaTeMaTHYECKYIO
OCHOBHBIC 3Talbl pPELICHUS
3a1ay.

VYMeeT: HaxoOuTh, aHAJIW3UPOBATH,
HYXHYIO UH()OPMALIIO ULt
MaTeMaTUYeCKHUX 3aJad.

2. IpocTeiimue 3a1aui Ha MOCTPOCHUE
1.IlocTpoenue oTpeska, paBHOTO JAHHOMY.

2. IToctpoeHue yria, paBHOTO TaHHOMY.

3. TToctpoeHue cepeanHbl OTpe3Ka (CEpEeIMHHOTO
MIePIECHANKYJIPA).
4. Tloctpoenue
TAHHOM.

5. IlocTpoenne npsiMoii, mapayuieIbHON JAHHOM.
6. [TocTpoeHne OGUCCEKTPUCHI YIiIa.

7. Oenenne otpeska B oraourernu mM/n (m,n € N).
Pe3ynbTaTel 00ydeHuUs:

YK-1.1. Ananusupyer 3aaady, BbLIEJsis 3TaIbl €€

pIRIo: ¢ BBIITYKJIBIX

TEPMHUHOJIOTHUIO,
MaTEMaTH4YCCKUX

HaXOJUTh
peueHus

NpsAMOM, TMEPHEHUKYISIPHON
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peleHus, AeHCTBUS 110 PEIISHHIO 3aJauul

3Haer: cnocoObl, MPUEMBI, AJITOPUTMBI PEIICHUS
MaTeMaTHYECKHX 3a/1a4.

YMeeT: NPHUMEHATh CHOCOOBI, TpPHEMBI U
QJITOPUTMBI JUISL pELISHUs TIOCTAaBICHHBIX 3aJau.

CamocrosrenbHas pabota (Ha BEIOOD
00ydaroImerocs)

IIpe3eHTanuu mo Teme

2 Oata - Tpe3eHTAIUs] COOTBETCTBYET BBIOPAHHOW TeMe OOYYaIOIIMXCS; BBHIMOJIHCHA B
COOTBETCTBHHU C OCHOBHBIMHU TPEOOBAHHSIMH K MPE3CHTALIUSIM.

1 Gamn - mpe3eHTalMsl COOTBETCTBYET BBHIODAHHOW TeMe OOYy4aroIMXCs; BBINOJIHECHA B
COOTBETCTBHU C OCHOBHBIMU TpPEOOBaHMSAMH K MPE3CHTALMUSIM; COICPXKUT HEI0YETHl B
odopmiieHUH.

[IpumMepHbIe TEMBI AJIEKTPOHHBIX NPE3eHTAIUN

1. AkcrnomaTHKa eBKJIMJ0BON T€OMETPHUH.

2. Ilonarue reomerpudeckoil ¢purypsl. Boimyknas
reomerpuueckas Qurypa.

3. Yrabl. Buael. OcHOBHBIE CBOCTBA.

4. Bunpl yrioB B HAYaIbHOM IIKOJTE.

5. Teopema daneca.

6. Tpeyronsauku. VicTOopusi BOSHUKHOBEHHUSI.

7. YerslpexyronbHUKH. VIcTOpUS BOSHUKHOBEHHS.
8. Pom06. Ero cBoiicTsa.

9. Tpaneuwus. CpoiicTsa.

10. Muoroyronsaukn. Bugsr. CpoiicTa.

11. ITapannensHbIi nEepeHoC.

12. JIBmwxeHue.

13. Teomerpuyeckue MecTa TO4YeK.

14. TIpocTetimue 3a1a4u Ha TOCTPOCHUE.

15. UsmepurenbHble  nmpuOopel.  Mcropus
BO3HHUKHOBEHMUS.

16. Muororpannuku. Mcropus Bonpoca.

17.  Buagsl mnpaBUIBHBIX ~ MHOTOIPAHHHMKOB.
CaoiicTsa.

18. Arammz ®I'OC HOO. DnemMeHTH TeOMETPUH B
HayaJIbHOH ILIKOJIE.

19. Teomerpuueckue TMOHATHS B HavyalbHOI
mkoue (1 -2 kmacc).

20. Teomerpuueckrne TOHSATHS B HayalbHOMN
mkote (3-4 kmacc).

Pe3ynbTaTel 00yueHus:

VK-1.2. Haxogurt, KpUTHYECKH aHAJIU3UPYET M
BbIOMpaeT MHGPOPMALMIO, HEOOXOAUMYKO  JUIS
pelIeHrs IOCTaBICHHON 3aaun

3Haer: MaTEeMaTHYECKYIO TEPMHUHOJIOTHIO;
OCHOBHbIE 3Tambl pEIICHUS MaTeMaTH4ecKUX
3a/ad.

YMeer: HaxoAuTh, AaHAJIM3UPOBATh, HAXOAMTH
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HYXHYIO UH(OpMaILHIO JULs pelieHus
MaTEeMaTHYECKUX 3a/1a4.

OIIK-8.1. 3Haer: HCTOPHUIO, TEOPHIO,
3aKOHOMEPHOCTHU M IPHHIUITEI ITOCTPOCHHS U
(YHKIMOHUPOBAaHUS 00Pa30BaTEIILHOIO
Iporecca, pojib 1 MeCTO 00pa30BaHMs B KHU3HU
YeJoBeKa U 00IIecTBa, COBPEMEHHOE COCTOSIHUE
Hay4HOH 00J1aCTH, COOTBETCTBYIOIIECH
IIpenoiaBaeMoMYy NPeIMETY; IPUKIaIHOe
3HAUYEHHE HAYKH; CIIeHU(HIECKAE METOIBI
Hay4HOr0 II03HaHUS B 00beMe, 00eCIeUNBaIOIEM
IIpenoiaBaHne yIEOHBIX MTPEAMETOB

3Haer:

- 0a3oBble 3aKOHOMEPHOCTH W  NPUHIIUIIBI
Pa3BUTHS MATEMAaTHYECKOTO 00pa30BaHuUs;

- OCHOBHBIE TpeOOBaHHMS 0Opa30BATEIBHBIX
CTaH/IapTOB

Ymeer:

- MIPUMEHSTH OCHOBHEIE TIOJIOKEHHUS
MaTeMaTHYeCKOil  HayKH U1 pealn3aunuu
y4eOHBIX ~ mporpaMM B 00pa30BaTelbHBIX

yUpeXAEeHHIX corimacHo TtpeboBanusivm PIrOC
HOO

KonTponbHoe mepornpusTue 1o pasaeny

IIpumepHsbie 3agaHust 11 KOJUIOKBUYyMa
IIpakTHyeckas 4acTb

1. Ha xartere BC npsamoyronsHoro tpeyronsiuka ABC kak Ha amamerpe mocTpoeHa
OKpY’KHOCTb, Iepecekatomias runoreny3y AB B Touke K. Haligute miomanp TpeyronbHuKa
BCK, eciiu BC=a, CA=h.

2. Uepe3 paauyCc ONUCAHHOTO Kpyra BBIPA3UTE CTOPOHBI CIEAYIOMIUX IPABUIBHBIX
MHOTOYT'OJIbHUKOB:

a) TPEyroJIbHUKA;

0) 4eTBIPEXYTOJIbHUKA,;

B) 6-TH yrOJIbHUKA;

) §-MH yroJIbHUKa.

3. HaiinuTe momans TpeyroibHHUKa, IBE CTOPOHBI KOTOPOTO paBHbI 6 U §, a MenuaHa,
3aKJIIOYEHHAs! MKy HUIMH, paBHa 5.

OCHOBHBIE TEMBI KOJJIOKBUYMa

Teopernueckwnii OJIOK.

OneMeHTbI FEOMETPHH.

1. AKcMoMaTHKa eBKJIMJOBOH T€OMETPHH.

2. Ilonarue reomerpudeckoil ¢purypsl. Boimyknas
reoMeTpryeckas urypa.

3. Yrabl. Buasl. OcHOBHBIE CBOHCTBA.

4. IMapannenbHble U NEPIEHAUKYIAPHBIC TPSMBIE,
uXx cBolicTBa U npusHaku. Teopema PDaneca.

5. TpeyronbHUKH. Ilpm3znakn  paBeHCTBa
TPEyrojibHUKOB. BuIbpl TpeyroiabHMKOB M HX
CBOICTBA.

6. YeTbIpexyroIbHUKY. [Mapannenorpamm,
Tparenus, NpsMOYTOJbHHK, poM0, KBaiupar. Mx
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4, ITocTpoiite oTpe30K, paBHBIIA \/_ cM; \/1— CM .
bc
5. Jansl otpe3kH a, b u c. IlocTpouts oTpesok X = —.
a
Kputepun oneHuBanus (IpaBUIBHOCTE BBITOJHEHHUS PAOOTHI)
OTJINYHO 5 6annos;
XOpOILO 4 Gana;
YAOBJIETBOPUTEILHO 3 Gana;
HEYIIOBJIETBOPUTEILHO HIDKe 3 0aioB.

CBOIICTBa.
7. MHoroyrojpHukd. CBOHCTBA.
8. OxpyxHocTb.  LleHTpasbHBIH  yroi.

VYron, BnucaHHBIM B OKpYXHOCTh. KacarenpHas k
OKpYXHOCTH. OKpY)XHOCTb, ONHCAaHHAs OKOJIO
TPEyrojbHHUKA U BIUCAHHAS B TPEYTOJbHHUK.

9. OneMeHTapHBIE 33/1a4l Ha TOCTPOCHHE.
10. Otarsl peleHus 3aJa4d Ha IOCTPOEHUE.
11. IIpeoOpazoBanue TEOMETPHUUCCKUX
¢uryp:

a) oceBas CHMMETpHs, MapaUIeIbHBIA MEepeHoc,
IIOBOPOT, LIEHTPAJIbHasi CUMMETPUS;

0) romoTeTus1, moo0ue.

12. N3o6paskenue MPOCTPAHCTBEHHBIX
(buryp Ha IIOCKOCTH:

a) cBOiicTBa MapauIeIbHOIO IPOSKTUPOBAHYS,

0) MHOTOTPAaHHHKH U MX H300pakeHHs, Teopema
Diinepa,

B) WIap, IHIMHAP, KOHYC U HX U300payKeHUs.

13. ITousTue MHOTOTpaHHUKA. Bugsr
MHOTOTpaHHUKOB. [IpaBHIIbHBIE MHOTOTPaHHHKH.
Teopema Diinepa JUISL BBIITYKJIBIX
MHOTOTPaHHUKOB.

14. Tena Bpamenus. Cdepa u map.

15. Tena Bpamenwns. {umuaap 1 KoHYC.

16. 'eomeTpruecKkoe MECTO TOUEK.

17. T'eoMeTprYeCcKHe ITOCTPOSHHS Ha TNIOCKOCTH.
Pe3ynbTaTel 00yueHus:

VK-1.1. AHanu3upyeT 3amady, BBIIACISS JTAIbl ee
pelieHus, AeHCTBYSA 0 PELICHHIO 3a1a4U

3Haer: crnocoObl, MPUEMBI, AJITOPUTMBI PEIISHUS
MaTeMaTHYeCKHUX 3aJad.

YMeeT: TpPUMEHATh CHOCOOBI, TNPHEMBI U
AITOPUTMBI JUIS PELICHUS TIOCTAaBJICHHBIX 3a/a4.
VK-1.2. HaxogutT, KpUTHYECKH aHAJIU3UPYET U
BbIOMpaeT wuH(OpMAIMIO, HEOOXOOUMYIO IS
pelleHys MOCTaBJIEHHOM 3a1auu

3Haer: MaTeMaTHYECKYIO TEPMHUHOJIOTHIO;
OCHOBHBIC 3Tambl pEIICHUS MaTeMaTH4YeCKUX
3a1ay.
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YMeer: HaxoAuTh, aHAJIM3UPOBATH,
HYKHYIO UH(OPMALHIO JUIs
MaTeMaTHYECKHX 3a/1a4.

HaXOJIUTh
peleHus

TIpomMexyTOUHBII KOHTPOJb (KOJIMYECTBO OAJIIOB)

MuHMMaIEHOE KOIMYeCTBO Oamios - 19

MaxkcuMansHOEe KOJIMYECTBO 0aIoB - 32

Texymuii KOHTPOJIbL N0 pa3aeny 4. «Bean4nHbD

1 | AynutopHas pabota

KoHncnektupoBaHnue JIEKIIMOHHOTO MaTepHala

Kpurepuu onennBanus:

1 Gayu1 — KOHCIIEKT JIEKIIMM COOTBETCTBYET TEME M OTPa)kaeT OCHOBHBIE TEOPETUYECKHE
TMIOJIOKEHUS; HAITHCAaH pa300pPUMBO; CUCTEMHO CTPYKTYPUPOBAH; COAEPIKUT JOMOTHUTEIbHBII
MaTepHall, HaiIeHHbIH 00yYaroIMcs MO JOTOJIHUTEIbHBIM HCTOYHUKAM.

HpI/IMC‘IaHI/IeI HaJIM4ME€ KOHCIICKTa JICKIITMOHHOI'O MaTepuajia sBJIACTCs 00s13aTEIbHBIM.

Pabota Ha ceMrnHApCKUX 3aHATHSAX.

Kputepun olieHUBaHUS:

3 Oamna — aKkTHBHOE ydJacTHe B OOCYKIEHHH TEOPETHYECKHUX BOIPOCOB (OMPOC; YeTKas
(hopMyIHpoBKa ONpeeIeHH i ); MPaBIIbHOE PElICHUE TPAKTUIECKOH 3a1a4H Y TOCKH.

2 Gaia - y4acTie B 0OCYKICHUH TEOPETHUYECKHX BOMPOCOB (OIMPOC; YeTKas POpMYyTHPOBKA
OTpe/eNICHHH).

1 6ann — yyacTre Ha CEMHHApPCKOM 3aHATHH. TouHass GOpMyIMpOBKa OIpEIEIeHHH.
BrInonHeHne KOHTPOJILHBIX paboT

IIpumepHEBIe 3a1aHUS K BBIIOIHEHUIO KOHTPOJIBHOM paboThl Ne 1.

1. B mpsSMOyroibHOM TpEyroJibHHKE MeHbIIMA yron paBeH Of. IlepneHAMKYISIPHO
TUIIOTECHY3€ MPOBEACHA IIpsAMas, Acjidlias TPEYroJbHUK Ha ABC PABHOBCIUKHC YacTH.
Omnpenennre, B KAKOM OTHOIIEHUH 3Ta MPsSMast IEIUT THIIOTEHY3Y.

. 2
2. Tlnomame 60KoBOI MoBepxHOCTH KoHyca paHa 0077 M°, a pammyc ocHoBanus pasen 6
M. Haiinute paccrosHMe OT LieHTpa OCHOBaHUsS 10 oOpasyromell konyca. (IIpumeuanue:

Gox.noe.xonyca =Rl y Te R — pagnyc ocHoBanus; | — o6pasyrommas KoHyca.)

3. IlocTpoiiTe TPEyroabHUK 110 ABYM CTOPOHAM M MEHaHEe, IIPOBEACHHOMN K TPEThel CTOpOHE.
4. TloctpouTb MNPSIMOYTONbHBI TPEYyroNbHUK IO KaTeTy U CyMME BTOPOro Karera U
TUIIOTEHY3bI.

5. HaligyTte LeHTp BIMCAaHHON OKPYKHOCTH OCTPOYTOJIBHOTO TPEYTONbHUKA.

ITpumepHBIe 3aJaHUs K BBIIIOTHEHNIO KOHTPOJILHOM paboThl Ne 2.

VYcTaHoBHTE, B KaKOW 3aBUCHMOCTH HAaXOZAATCS BEIWYMHBI, PaCCMaTpUBAEMBbIE B 3aJadax, U
YKa)XUTE PA3IMYHbIE CIIOCOOBI UX PEIICHUSI.

1. M3 nByX TOpOJOB, HAaXOASAIIUXCS Ha paccTosHUM 520 KM, OJHOBPEMEHHO BBILLIU

TeMbl JISKIIMOHHOTO MaTepuana:

1. CkansipHble BETMYHHBI U UX OCHOBHBIE
cBoiicTBa. M3MepeHne BETMYUH (IJIMHA OTPE3KOB,
IJIOIIa b MHOTOYTOJIbHHUKOB, OOImIMHA  crocol
U3MepeHus Iomanei Gpuryp, oobeM Tena u ero
H3MEpEeHue).

2. BenuuuHbl B HIKOJBHOM  Kypce
MaTeMaTHKH. BennunHel B HavanpHOH LIKOJIE.

KonrponbHas padora Ne 1.
OCHOBHEBIE TEMBI:

1. OCHOBHBIE T€OMETpHUYECKUE HUTYPEI.

2. T'eomerpuyeckue MOCTPOCHUS Ha
MIJIOCKOCTH.

3. I'eomerpuyeckue ¢burypst B
MIPOCTPAHCTBE.

4. 3ajaun Ha MOCTPOCHUE.

Pe3ynbTaTel 00yueHus:
VK-1.1. AHanu3upyeT 3amady, BBIACTSS ITAIbl ee
pelieHus, AeHCTBYSA 0 PELICHHIO 3a1a4U

3Haer: crnocoObl, MPUEMBI, AITOPUTMBI PEIICHHUS
MaTeMaTUYeCKHUX 3aJad.

YMeeT: TpPUMEHATh CHOCOOBI, TNPHEMBI U
QJITOPUTMBI JUISl pELICHUsI IOCTABIEHHBIX 3a1a4.
VK-1.2. Haxogurt, KpUTHYECKH aHAJIU3UPYET M
BeIOMpaeT HH(OpMaILMIO, HEOOXOIUMYIO AT
peleHys MOCTaBJIEHHOH 3a1auu
3Haer: MaTEeMaTHYECKYIO
OCHOBHBIE JTallbl PEIICHUs

TEPMUHOJIOTHIO;
MaTeMaTH4YCCKUX
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HaBCTpeuy JApyr Jpyra JBa IOe3Jla U BCTpeTWIHUCh depe3 4 uaca. OAuH moe3s el co
ckopocThio 60 kM/4. C KaKoi CKOPOCTHIO LIe] BTOPOU moe3?

2. OpuH Tpaktop paboran B Hemento 50 uacos, apyroil — 48 uaco. Oba TpakTopa Ipu
OIMHAKOBOM HOpME H3pacXofoBail 3a Hexenro 686 nuTpoB roprouero. CKOIBKO JIUTPOB
TOPIOYEro M3PacXo0Ball 3a HEIEIO KaXKIbIiH TpakTop?

Pemute cnepyromue 3agaud U OOBSACHUTE, KaKUe ONEpalluM HaJ BeIMYMHAMU ObLIN
BBITIOJTHEHB.

3. 3a Tpu Kycka TkaHU 3amiatiuiau 60 pyOueil. 3a nepssiil kycok 3amnatunu 30% Beeit
cTouMocTH. BTopoii kycok okazaics Ha 12,8 py0. nopoxke Tperbero. CKOJIBKO CTOUT KaXKIbIH
KyCOK TKaHu?

4, [lepumerp tpeyrombauka 37 cm. OxHa cropoHa 12 cm, apyras cocraBiser 75%
JUIMHBI IepBOil CTOpoHBL. UeMy paBHa JUIMHA TPeTheil CTOpPOHBI?
5. B kycke Obuio 25 M TkaHu. XBaTUT JM 3TOW TKaHHU, YTOOBI CIIUTh 8 TUIATHEB,

pacxofys Ha Kaxoe 1o 3 m?

Kputepuu orieHuBanust (IPaBUILHOCTS):

5-0autoB: BEICOKHI YPOBEHb.

Bce 3aaHus BBIMOIHEHBI BEpHO 0€3 OMIMOOK; MPUBEICHBI OCHOBHBIE JI0Ka3aTeNbCTBA; YETKO
c(hopMyIupoBaHbBl OCHOBHBIC BBIBOJBI. [IpuBeneH (TIOKa3aH) OPHUTHHAJBHBIA CIOCO0
peteHus 3a1a4u (MM 3a/1a4a pelieHa paluoHaIbHBIM CIIOCOO0M).

3-4 Gayna: cpeiHUil YpPOBEHb.

Bce 3a1anHust BBIMOIHEHBI BEPHO, HO JIOMYCKAETCS OJIHA - IBE OUIMOKH; PHUBEICHBI OCHOBHBIC
JIOKa3aTeNbCTBa, C(HOPMYITHPOBAHEI BBIBOIBI.

0 — 2 6anna: HU3KUI yPOBEHB.

3agaHus BBHIOJHEHB C OMMOKaMHy; TNpHBeIeHa (OPMYIUpPOBKA JOKa3atenbcTB (0e3
JIOKA3aTeNNbCTBA); HeBepHas (HOPMYIHPOBKA JOKA3ATEHLCTB, HEBEPHOE PEIlICHHUE.
IIpumeuanue:

MakcuManbHOE KONUYECTBO OaUIOB 3a BBHIIOJIHEHHE KOHTPOJILHOM paboThl — 5 0ajuios;
MUHUMaJbHOE — 3 Oainia.

3aad.
YMeer: HaxoauTh, AaHaJIM3UPOBATh, HAXOAMUTH
HYKHYIO UH(OPMALHIO JUIs peleHus

MaTEMaTHYCCKUX 3aaa4.

Kontponbhas padora Ne 2.

OCHOBHBIE TEMBI:

1. Ckanspasle BenInHbL. X cBOWCTBA.

2. 3aBUCHMOCTh MEXAY BeIMYMHAMH (TIpsiMas U
oOpaTHast 3aBUCIMOCTH ).

3. Benuuunbl B HavajbHOW mIkoie. Mx cBolcTBa
(macca Tema, BpeMs, CKOpPOCTb, PAacCTOSHUE,
CTOUMOCTb, paboTa).

Pe3ynbTathl 00yueHHUs:

VYK-1.1. Ananusupyer 3anady, BbIIEJsAs 3Talbl €€
pelIeHus, AeHCTBUS 110 PEIISHHIO 3aJjau

3Haer: crnocoObl, MPUEMBl, AJITOPUTMBI PEIICHUS
MaTeMaTHYECKHX 3a/1a4.

YMmeer: TOpUMEHATH  CIOCOOBI, IpHEMBl U
AJITOPUTMBI JUIS PELICHHUS TIOCTAaBICHHBIX 3a/au.
VK-1.2. Haxomur, KpUTUYECKH aHAIU3UPYeT U
BBIOMpaeT WHQOpMAIMIO, HEOOXOIUMYIO IS
pelIeHys NOCTaBJIEHHOH 3a1auu
3Haer: MaTeMaTHYECKYIO
OCHOBHBIC 3Tambl pEIICHHUS
3aad.
Ymeer:

TEPMUHOJIOTHIO;
MaTeMaTH4YCCKUX

HaxoquTb, aHAJIU3UPOBATh, HAXOAUTHb

HY>KHYIO UH(pOpMALHIO JUIs pelieHus

MaTEMaTH4YCCKUX 3a7a4.

CamocrosrenbHas pabora (00s3aTebHbIe POPMBI)

Brinonnenue nomamnrteit paboTs

Kpurepuu ouenuBanus:

2 Gamma — JoMallHee 3aJaHHE BBIMOJIHEHO IOMHOCTHIO,
MaTeMaTUYECKUX OIIUOOK.

1 Gamn — momarnHee 3aJaHUE BBIIONHEHO IOTHOCTBIO, COAEPIKHT 1-2 MaTeMaTHYecKHe
omKOKY; HeTOUHAas (GOPMYIUPOBKA ONPEAEICHHUS.

HE COIEPXXUT CTPOTHX

Pe3ynbTaTel 00yueHus:

VK-1.1. AHanu3upyeT 3amady, BBIIEISIS ATAIbl ee
pelieHus, AeHCTBYSA 0 PELICHHIO 3a1a4U

3HaeT: crnocoObl, MPUEMBI, AJTOPUTMbI PEIICHUS
MaTeMaTHYeCKHUX 3a1ad.

YMmeer: TOpUMEHATH  CIOCOOBI, IPHEMBl U
QJITOPUTMBI JUISl PELICHUsI TOCTABIECHHBIX 3a1a4.
VYK-1.2. Haxomgurt, KpUTHYECKH aHAJIU3UPYET M
BeIOMpaeT HMH(pOpMALMIO, HEOOXOOUMYIO0 s
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peleHus NOCTaBIEHHON 3a1a4u

3Haer: MaTEeMaTHYECKYIO TEPMUHOJIOTHIO;
OCHOBHBIE JTallbl PELIEHUS MaTeMaTUYECKHUX
3a1ay.

YMeeT: HaXoAUuTb, aHAIU3UPOBATh, HAXOJAUTh
HYXXHYI0 HH()OPMAIUIO AT PelleHUs
MaTEeMaTHYECKUX 3a/1a4.

3 | CamocrosrenbHas pabota (Ha BEIOOD
00y4aroIerocs)

IIpesenTanuu o reme

2 Oamna - Tpe3eHTALUs COOTBETCTBYET BBHIOPAHHOW TeMe OOYYarOUIUXCS; BBIIOJHEHA B
COOTBETCTBHHU C OCHOBHBIMH TPEOOBAHISMH K MPE3SHTALIUSIM.

1 Gamn - mpe3eHTalMsi COOTBETCTBYET BBIOPAHHOW TeMe OOy4arollMXCs; BBINOJHEHA B
COOTBETCTBHU C OCHOBHBIMH TpeOOBaHMSAMH K MPE3CHTALUSAM; COICPXKUT HEIOYETHl B
odopmiieHun.

PesynbTatel 00yueHUs:

OIIK-8.1. 3HaeT: UCTOPHIO, TEOPHIO,
3aKOHOMEPHOCTH M HPUHIUITEI TOCTPOCHHS U
(GYHKIIMOHUPOBaHUS 00Pa30BaTEILHOTO
Iporecca, pojib 1 MeCTO 00pa30BaHUS B KH3HU
YeJoBeKa ¥ 00LIEeCTBA, COBPEMEHHOE COCTOSHHE
Hay4YHOH 00JIaCTH, COOTBETCTBYIOLIEH
IIpenoiaBaeMoMYy NPeIMETY; IPUKIaIHOe
3HAYCHHUE HAYKH; CIICIU(PHUUECKIE METOIbI
Hay4HOTr0 II03HaHUs B 00beMe, 00ecIeyrBaloIeM
IIpenoiaBaHne yIeOHBIX MTPEAMETOB

3HaeT:

- 0a30Bble 3aKOHOMEPHOCTH ¥  IIPHUHIUIEI
Pa3BHUTHS MaTEMaTHIECKOT0 00pa30BaHMs;

- OCHOBHbIe TpeOoBaHMS  0Opa30BaTEIbLHBIX
CTaH/IapTOB

Ymeer:

- IPUMEHSATH OCHOBHBIC ITOJIOKCHU S
MaTeMaTHYEeCKOH HAyKH IS pean3alium
y4eOHBIX TPOrpaMM B 00pa30BaTENbHBIX
yUpEeXAEHHUIX coraacHo TpedoBanusm OI'OC
HOO

KontponbHoe MeponpusaTHe 10 pas3iery

IIpumepHBIE BONPOCH K SK3aMEHY

Oynkuuu. YpaBHeHus. Hepasenctsa.

1. ®ynkuus. Onpenenenue yncinoBoil GyHKuH. CriocoOs! 3a1aHus GyHKIMN.
2.I'padux pynkuuu. [Ipsmast nponopuunoHansHocTs. CBocTBa. I'paduk.
3.I'padux pynkuun. O6patHas IponopuruoHaIbHOCTh. CBoiicTBa. ['paduk.
4.I'paduk Gpynxuun. JIuneitnas ¢pynkius. Cpoiicta. 'paduk.

5.I'paduk ¢pynkiuu. KBaapatinynas GpyHKIU, ee CBOWCTBA; TpaduK.
6.UncnoBoe BhIpaXKeHHE U ero 3HaueHue. YncnoBble paBeHCTBA, UX CBOMCTBA.

Pe3ynbTaTh! 00ydeHUs:

VK-1.1. Ananusupyer 3aaady, BblIeJsis 3Talbl €€
pelieHys, I1eHCTBYS 110 PEIICHUIO 3a1a4l

3HaeT: cmocoObl, NPHEMBI, aJTOPUTMBI PELICHUS
MaTeMaTHYECKUX 3a/1a4.

YMeeT: NpPUMEHATh CHOCOOBI, TNpPHEMBI U
QJITOPUTMBI JULS pELIEHNs] IOCTABICHHBIX 3aa4.
YK-1.2. HaxoguT, KpUTHYECKH aHAJIU3UPYET U
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7.YUucnoBble HEPABEHCTBA, UX CBOMCTBA.

8.BbIpakeHus ¢ MEPEMEHHOM, ero o0JacTh onpeneneHus. ToXIeCTBEHHbIC TPeoOpa3oBaHUs
BeIpaskeHnH. ToxxaecTso.

9.YpaBHeHUs ¢ 0HOM nepeMeHHoi. PaBHOCHIIbHBIE ypaBHEHUS. TeopeMbl 0 paBHOCHIIEHOCTH
YpaBHEHHH.

10.HepaBeHcTBa ¢ OAHOH IEPEMEHHOM.
PaBHOCHJIbHOCTH HEPABEHCTB.

11.Cuctembl 1 COBOKYITHOCTH HEPABEHCTB C OJHOH MepeMEHHOM.

12.YpaBHeHus ¢ IByMsI IEpEMEHHBIMU. Y paBHEHHE JTMHHH.

13.YpaBHeHus ¢ AByMsI IEPEMEHHBIMU. Y pABHEHHE OKPY>KHOCTH.

14.Cuctema ypaBHEHUH C IBYMS IEpEMEHHBIMHU.

15.I'paduueckoe perieHre HEpaBEHCTB M CUCTEM HEPABEHCTB C IBYMs [IEPEMEHHBIMHU.

PaBHOCUIIBHBIC HEpaBCHCTBA. TeOpeMBI 0

DeMeHTbI FeoMeTpUH

1.AkcroMaTHKa eBKIHIOBOM TEOMETPHUH.
2. Yrabl. Buasl yrios, ux cBoicTsa.

3. [TousTHe TeoMeTpuyecKol (GUrypsl. Beinykias reomerpudeckas Gurypa.

4. AKCHOMBI CTEPEOMETPUH.

5. TapamiensHple W TEPHEHIUKYISPHBIE TPSIMBIE, WX CBONCTBA W MpPH3HAKU. Teopema
Qareca.

6. [Ipu3Hak mapayuIeTbHOCTH MPSMBIX. [loKa3aTenbCTBO.

7. TpeyrombHuku. IIpu3HaKu paBEHCTBAa TPEYrOJILHUKOB. BHIBI TPEYroibHUKOB M HX
CBOICTBA.

8. Haxoxx1eHue mionaam TpeyrojibHIKa.

9.Yersipexyronsauky. [lapamrenorpamm, Tpamenus, HpsMOYTONBHUK, poMO, kBampaT. Mx
CBOWCTBA.

10. HaxosxaeHue Miolany napauiesorpaMma, Tpanelnuy.

11. MuoroyronsHuku. Bugst. [IpaBuibHbIi MHOTOYTOJIbHUK.

12. Ilpu3Hak napaiaeabHOCTH IPSIMOM U INIOCKOCTH. Jl0Ka3aTenbCTBO.

13. OxkpyxxHOCTb. lleHTpanbHBIH yroia. Yroi, BIHCAHHBI B OKpyKHOCTh. KacaTenbHas k
OKpY>KHOCTH. OKPY>KHOCTb, OIIUCAHHAsl OKOJIO TPEYrOJIbHUKA U BIIMCAHHAS B TPEYTOJIbHUK.
14. Ilpu3Hak noxo0Us TPEYrONbHUKOB 110 ABYM yriaM. [loKa3aTesbCTBO.

15. DOnemenrtapHble 3afaud Ha MnocTpoeHue. Ilpumepsl. Orambl pelleHus 3afad Ha
IOCTPOEHHUE.

16. IlpusHak momoOMsi TPEYroJILHUKOB II0 JBYM CTOPOHAM WU YLy MEXIy HHMH.
Jloka3aTenbCTBO.

17. TIpeoOpa3zoBaHue reoMeTpUUecKUX (Guryp: oceBas CUMMETpHS, NapauIeIbHbIA IepeHoc,
IIOBOPOT, LIEHTPaIbHAsI CAMMETPHSL.

18. I'eomeTpryeckue NOCTPOEHUs Ha MIOCKOCTH.
19. Tlpeobpa3oBaHue TeOMETPHUYECKHX (HUryp: TOMOTETHS,

JBWJXCHUC, IIOBOPOT Ha

BbIOMpaeT HMHPOpMALUIO, HEOOXOMUMYIO JUIS
pelIeHns NOCTaBIEHHON 3a1aui

3Haer: MAaTEeMaTHYCCKYIO TCPMHUHOJIOTUIO;
OCHOBHBIC OTallbl PEIICHUA MAaTCMaTHYCCKUX
3amxad.

YMeeT: HaxOAUTb, aHATU3UPOBATh, HAXOJAUTh
HYKHYIO HH()OPMAIIHIO AT PEIeHUS
MaTeMaTHYeCKHX 3a/ad.

OIIK-8.1. 3HaeT: UCTOPHIO, TEOPHIO,
3aKOHOMEPHOCTHU W IPHHIIHIIBI IIOCTPOCHHS U
(GYHKIIMOHUPOBaHUS 00Pa30BaTEILHOTO
Iporecca, polib 1 MECTO 00pa30BaHHUs B KH3HU
YeoBeKka M 00IIecTBa, COBPEMEHHOE COCTOSIHUE
Hay4YHOH 00JIaCTH, COOTBETCTBYIOLIEH
IIpenoiaBaeMoMy MPeIMETY; IPUKIaTHOe
3HAYEHHE HAYKH; CIIeNU(HISCKIE METOIBI
HAY4YHOr'0 NO3HaHUs B 00beMe, 00ecrieyBaroIeM
IIpenoIaBaHne yIEOHBIX MTPEAMETOB

3HaeT:

- 0a30Bble 3aKOHOMEPHOCTH ¥  IIPHUHIUIEI
Pa3BHUTHS MaTEMaTHIECKOT0 00pa30BaHMs;

- OCHOBHbIE TpeOoBaHMS  0Opa30BaTEIbLHBIX
CTaH/IapTOB

Ymeer:

- IPUMEHSATH OCHOBHBIC ITOJIOKCHU S
MaTeMaTHYeCKOil HayKu JUIs peaar3auu
y4eOHBIX TPOrpaMM B 00pa30BaTENbHBIX
YUpEXAEHHUSX corfacHo TpeboBanusm OI'OC
HOO.
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IUIOCKOCTH.
20. I'eomerprueckoe MecTo Touek. OCHOBHBIE BUBI.

21. AKCHOMBI CTEPEOMETPUH.

22. Ilpr3Hak MepneHIuKyIIPHOCTH IPSMOM U IITOCKOCTH. [loka3aTenscTBO.

23. AKCHOMEI CTEPEOMETPUH.

24. IIpu3Hak HapamieabHOCTH IIIocKocTel. Jloka3aTenbeTBo.

25.CymiecTBOBaHHE MIIIOCKOCTH, MAPaUIETbHON JAHHOH ITOCKOCTH.

26. CoiicTBa napaieilbHbIX INIOCKOCTEN.

27. N300pakeHne MpOCTPaHCTBEHHBIX (UTYP HA TUIOCKOCTH.

28. IIpu3Hak napajuieqbHOCTH NpsSMBIX. JloKa3aTenbCTBO.

29. IleprieHANKYISIp U HAKIOHHASL.

30. Teopema o Tpex nepneHAUKysIpax. Jloka3aTenbCTBo.

31. Tena Bpamenus. Cepa u map.

32. KacatenbHas INIOCKOCTb K 1apy. [lepeceuenue nByx coep.

33. Tena Bpamenns. L{unuaap u KoHyC.

34. CeueHus KOHYyca IJIOCKOCTAMU

35. Ilousitne MHOTOTpaHHUKA. Buas MEOTOrpaHHNKOB. [IpaBuiIbHEIE MHOTOTpAaHHHKH.
36.Teopema Diinepa [s BBILYKJIBIX MHOTOIPaHHUKOB.

37. Tlupamupa. Beicota nupamuabl. [lpaBunbHas mnupamuna. Anodema. YcedeHHas
IMpaMusa.

38. 'eomeTpraeckne MOCTPOSHUS Ha IMIIOCKOCTH.

39. Tlpusma. [Ipsmas npusma. JlnaroHaabHOE CEUEHUE PU3MBL.

40. I'eomerpuueckoe MecTo ToueK. OCHOBHbIE BUIBI

Benumuune n ux U3MEPCHUC

. [Monsitne BenmumHbl. OCHOBHBIE CBOMCTBA CKAJSIPHBIX BETUYNH

. I[lonsiTne HU3MCPCHUS BCIINYNHBI.

. Bemuuna yria u ee uamepeHue.

. Inomans ¢purypst. CriocoOb! H3MepeHus mionanei uryp.

. PaBHOBeNMKHE U paBHOCOCTABIEHHBIE (DHTYPHI.

. [Inomaas npsMoyroabHUKa.

. [Tomanpe TpeyroibpHUKA, TPANENNH, TTapajIeorpaMma.

. Macca Tena u ee u3mMepeHue.

. Bpemst u ero uzmepenue.

10. 3aBUCHMOCTH MEX/y BEIMYUHAMHU: [IeHa, KOJIMYECTBO, CTOMMOCTb.

11. 3aBUCUMOCTH MEXIy BETHUUHAMU: CKOPOCTb, BPEMSI, PACCTOSIHHE.

12. lnuHa otpes3ka, ee cBoiictBa. M3mepenue amuubl orpe3ka. CTaHAAapTHBIE €IMHUIIBI
JUIMHBI, OTHOIICHUA MEXKIY HUMHU.

IpakTHyeckas 4acTb.

Kputepuu ouennBanus TeCTUPOBaHUS:

Bricokuit ypoBeHb — 5 6aios;

O 001N L AW —
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Cpenunit ypoBens — 3-4 6ana;

Hu3kuii ypoBeHb — HUXE 3 0aIUIoB.
MakcuManbHOE KOJI-BO 0aJIOB — 5 GaJlioB;
MHUHUMaJbHOE — 3 Oaa.

TIpomexyTOUHBII KOHTPOJIb (KOJIMYECTBO OaJIIOB)

MuHuMaIbHOE KOJIHYECTBO 0aiioB - 19

MaxkcuMaabHOE KOJIMYECTBO 0aioB - 34

IIpomexyrounas aTrectanus

IIpencraBnens! B GoHAE OLEHOYHBIX CPEACTB IS TPOMEKYTOTHOM aTTeCTAMH MO TUCLUIIIHHE
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