MHWHOBPHAYKH POCCHUHA

®enepanbHOe rocy1apcTBeHHOE 0101 KeTHOEe 00pa3oBaTe/ibHOE YUpeKIeHne BbICIIero
o0pa3oBanus «I'opHO-AnTaliCKNil rOCy1apCTBEHHbI YHUBEPCUTET)
(PI'OY BOT'AT'Y, I'AT'Y, I'opHo-AJTaiickuii rocy1apcTBeHHbIH YHUBEPCHTET)

HUccaenoBarejnbCcKue 321a4Yd B HIKOJLHOU MaTeMaTHKe

pabouas mporpaMma JUCHUTUIUHBI (MOTYJIs)

3akperuieHa 3a kadenpoit

VYueOHbIH mIaH

kadeapa maTeMaTUuKu, GQU3NKH U UHPOPMATHKH

01.03.01 2024 634.plx
01.03.01 MaremaTuka

[Ipuxiagaas MaTeMaTHKa U IPOTPaMMHUpPOBAHHE

Kpanudukanus O0akxanasp
®Dopma 00ydeHus OYHast
OO01mmas TpyI0eMKOCTb 33ET
YacoB 1o yueOHOMY ILIaHYy 108 Buner koHTpOIST B ceMecTpax:
B TOM YHUCJIE: 3a4yeTsl 8
ayIUTOPHBIC 3aHATHUS 36
caMoCTOsITeNIbHAs paboTa 62,1
4acoB Ha KOHTPOJIb 8,85
Pacnpenesienne 4acoB JUCHUILNIMHBI 0 CEMECTPaM
(<Kypc>.<CC:1\I/\I/I:cCTT;I)) Ha Kypce>) 8(4-2) Hrtoro
Henens 81/6
Bug 3anstuit VIl PII vl PII
Jlexuun 18 18 18 18
IIpakTuyeckue 18 18 18 18
Koncynbranuu (m1s cTyneHra) 0,9 0,9 0,9 0,9
KoHTpoab caMocTosTenbHOM paboThl pu 0,15 0,15 0,15 0,15
MIPOBE/ICHUH aTTECTALUKI
Uroro ayn. 36 36 36 36
KonTakTHas pabora 37,05 137,05 | 37,05 | 37,05
Cam. pabota 62,1 |[62,1 |62,1 |62,
Yacs! Ha KOHTPOJIb 8,85 8,85 8,85 8,85
Hroro 108 108 108 108




TIporpammy cocraBuii(u):

K.¢h.-M.H., Ooyenm, baiieonaxosa I'. A.

Pabouas nporpamma JUCHUILIMHBI

HccnegoBaTeabCcKue 3aa4M B IIKOJIbHOH MaTeMaTHKeE

pa3paborana B coorBercTBUU ¢ PI'OC:

DeznepanbHbIil FOCYIapCTBEHHBIH 00pa30BaTENIbHBIA CTAHIAPT BHICIIET0 00pa30BaHus - OaKaJaBpHaT [0 HAIIPABICHUIO MTOTOTOBKH
01.03.01 Maremaruka (npuka3 Muno6pHayku Poccun ot 10.01.2018 r. Ne 8)

COCTaBJICHAa Ha OCHOBAHUH y4eOHOTO IIaHA!
01.03.01 MaremaTuka

YTBEPXKJEHHOTO yu€HbIM coBeTOM By3a oT 01.02.2024 mporokon Ne 2.

Pabouas nporpamma yTBepikIcHa Ha 3aceilaHiu Kadeapbl

Kadenpa MaTeMaTHKH, Gu3nKu 1 nHGOPMATHKH

IIporokom ot 11.04.2024 mpoToxkomn Ne 8

W.o.3aB. kadenpoit bormanosa Paga AnexcannpoBHa



Busuposanue PII/I 1iist ucnosiHeHUs B 04epeTHOM Y4eOHOM roay

Pabouast nporpamMma nepecMoTpeHa, 00CyxJeHa 1 o100peHa Al
ucnonHeHus B 2025-2026 yueOHOM roy Ha 3aceiaHuu Kadeapsl
Kadenapa MaTeMaTHKH, Gu3nKu 1 nHGOPMATHKH

[Ipotokom oT 2025r. Ne
3aB. kadenpoit u.o. bornanosa Pana Anexcanaposna

Busuposanue PII/I 1iist ucnosiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyk/1eHa U 0100peHa s
ucnoaaeHusa B 2026-2027 yaeOHOM Toy Ha 3aceHaHuu Kadeapsl
Kadeapa MaTeMaTHKHU, pu3nku 1 HHGOPMATUKH

[Iporoxomor 2026 . Ne
3aB. kadenpoit u.o. bornanosa Pana Anexcanaposna

Busuposanue PII/I niist ucnosiHeHus B 04epeAHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00CykaeHa U 0100peHa s
ucnojHerus B 2027-2028 yueOHOM roay Ha 3aceqaHuu Kadeapsl
kadeapa MaTeMaTHKHU, pu3nku 1 HHGOPMATUKH

[Iporoxomor 2027r. Ne
3aB. kadenpoit u.o. bornanosa Pana AnexcanapoBna

Busuposanue PII/I 1iist ucnosiHeHus B 04epeIHOM Y4eOHOM roay

Pabouas nporpamma nepecMoTpeHa, 00Cyk/1eHa U 0100peHa s
ucnonHeHus B 2028-2029 yueOHOM roay Ha 3acenaHuu Kadeapsl
Kadenpa MaTeMaTHKH, Gu3nKu 1 nHGOPMATHKH

IIpoTokomor _ 2028r. Ne
3aB. kadenpoi u.o. bornanosa Pana AnexcanaposHa



1. HEJIA X 3AJAYH OCBOEHUSA JUCITUITJINHBI

1.1 | enu: popmupoBanue y odydaronmxcs oomenpoheccuoHanbHbIX U MPOGECCHOHANBHBIX KOMIETEHIMH B IPOLIECCE PELICHHUS
HCCIIEIOBATENNbCKUX 3314 IKOJIBHOW MaTeMaTHKH MTOBBIIIEHHOT'O ¥ BHICOKOTO YPOBHEH CIIOKHOCTEH.

1.2 | 3a0ayu: 1.®opMupoBaHue U pa3BUTHE CITIOCOOHOCTEH CTYACHTOB UACHTH(OHUIIMPOBATH U PEIIATh MPEAMETHBIE 3a1a9n
HCCIIeI0BATEIbCKOTO THIIA HA OCHOBE MMEIOIIUXCS 3HAHHM, B TOM YHCJIE PAa3IMYHBIMU CIOCO0AMH B paMKax 3TOro Kypca.
2.DopMHUpOBaHUE CITOCOOHOCTH CTYACHTOB PEIIaTh 33a49H UCCIICAOBATCIECKOTO THITA MEXKITPEIMETHOM, TIPAKTHUCCKOM,
JIMYHOCTHON MJIM COLIMATbHON HAIPABJICHHOCTH, B TOM YMCIIE HA OCHOBE COCTABJICHHS MAaTEMAaTHYECKOI MOICIH.
3.®opMupoBaHUE CIOCOOHOCTH M TOTOBHOCTH CTYJICHTOB MCCIICIOBATH MHIUBUAYAIbHBIC OCOOCHHOCTU OTHOIICHUS
YUaIUXCsl K HIKOJIILHOMY KYPCY MaTeMaTHKH KaK MpeaIMeTy 00ydIeHHs.

4.DopMHUpPOBAHUE YMEHHH CTYICHTOB YKCIIEPUMEHTAIBLHO MPOBEPATH 3Q(PEeKTUBHOCTH pa3pabOTaHHON METOUKY, JCTIaTh
000CHOBaHHBIE BBIBOJIBI, 0POPMIIATE, IPEACTABIATH U 000CHOBBIBATH PE3YIIbTATHI CBOETO MPOo(ecCHOHATEHOTO
HCCIICIOBAHHS.

2. MECTO JUCIHHIIJIUHBI B CTPYKTYPE OOII

Huxkn (pazgen) OOIT:

2.1 | TpeGoBaHus K NpeABAPUTEIbHOI MOATOTOBKE 00y4YaloIerocs:

2.1.1 | Meroanka npenogaBaHusl MaTeMaTUKA

2.1.2 | DnemeHTapHass MaTeMaTHKa

2.1.3 | Teopus BeposiTHOCTEH

2.1.4 | Amanuruueckas reoMeTpust

2.2 | JucuMnianHbl ¥ NPAKTHKH, 1151 KOTOPbIX 0CBOCHHE IAHHON JMCHUILIMHBI (MOAY.151) HE00X0JUMO KAK
npeJuIecTByOlIee:

2.2.1 | llemaroruueckast mpakTHKa

2.2.2 | TToarotoBka K Mpoueaype 3aiuThl U 3aIIUTa BBIMTYCKHON KBATH(PUKAIIMOHHON paObOThI

2.2.3 | lIpenumioMHas IpakTHKa

3. KOMIIETEHIINHN OBYYAIOIIEI'OCs, @OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOAYJIs)

OIIK-1: CnocodeH npuMeHsATh (PyHIaMeHTAJIbHbIE 3HAHMS, I0/Iy4YeHHbIe B 00JIACTH MATEeMATHYECKHUX U (UJIH)
eCTeCTBEHHBIX HAYK, H HCI0JIb30BaTh UX B MPO(ecCHOHAIbHOI AeATeTbHOCTH

HJ1-3.0IIK-1: Baageer HaBbIKaMU HPMMEHEHHUs1 MAaTeMATHYeCKOI0 ANNAapaTa B APYruxX AUCHUILIMHAX H NPOo¢ecCHOHANBHOI
JAeATeTbHOCTH

3HaeT M BiIaJIeeT HAaBBIKAMH MIPUMCHCHUA MAaTEMAaTUYCCKOTO armapara B IPYruxX JUCHUIUINHAX U HpO(I)eCCPIOHaJ'ILHOﬁ JACATCIIBHOCTH

OIIK-3: Cnioco0eH HCNOJIL30BATh B NEAArOrH4ecKoii 1esTe IbHOCTH HAy4YHble 3HAHUA B cpepe MaTeMATHKHU U HHpOpMATUKH

HNJI-1.0IIK-3: 3naet cogepxaHue KypcoB 0axajaBpuarta B cepe mateMaTuku u nHpopmatuku, ®PI'OC no matemaTnke u
uHdopmaTuKe, MeTOAbl 3} (PeKTUBHOI OpPraHu3anuy y4eOHOI AesiTeIbHOCTH B KOHKPETHOIi peaMeTHOIi 00.1acTH
MaTeMaTHKa, HTHPOPMATHKA

3HaeT u YMECT pelIaTh 3aJa4u MOBBIIIEHHOHN CJI0KHOCTH I10 MaTCMaTUKE, 3HACT dI'ocC nmo MaATE€MAaTUKE, MECTOAbI 3(1)(1)6KTI/IBHOI>1
OopraHu3anmnu y‘{e6H0ﬁ JACATCIIBHOCTH B MAaTCMAaTHKCE.

HJ1-2.0IIK-3: YMeeT OpraHu30BbIBATh Y4eOHYI0 1eATeILHOCTb B 00J1ACTH MATEMATHKU U HH(POPMATHKH, OPraHU30BbIBATh
CBOIf TPy/l HA HAYYHOIi OCHOBe, CDABHMBATH U 00001AaTh MaTepUaJl, OPraHH30BLIBATH C HCNOJIbL30BAHHEM COBPEMEHHBIX
KOMIILIOTEPHBIX TEXHOJIOTHIi y4eOHYI0 1efiTeJbHOCTb B 00/1aCTH MATeMATHKH M HH()OPMATHKHU

YMeeT opraHn30BbIBaTh yUEOHYIO JEATEIBLHOCT B 00JaCTH MaTEMaTHKH, OPTaHU30BBIBATH CBOM TPY/ HAa HAYYHOH OCHOBE,
CpaBHHBATh M 0000LIATh MaTepUall, OPraHU30BEIBATH C HCIIOJIL30BAHHEM COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJIOTHH YIeOHYTO
JIeSITEIbHOCTD B 00JIACTH MaTEMaTHUKU

HNI-3.0I1K-3: BrageeT HaBbIKaMHU U CIOCOOHOCTHIO OPraHU3ANMYU Y4eOHOM AeATeIbHOCTH B 00J1aCTH MATEMATUKH U
HHGOPMATHKH B YCJIOBHSIX COBPeMEHHOI0 HHGOPMAMOHHOr0 00pa30BaTeIbHOI0 NPOCTPAHCTBA

3HaeT u BJIaJICCT HaBbIKaMH U CIIOCOOHOCTBIO OpraHusanmnu y11e6H0171 JACATCIIbHOCTH B 00J1aCTH MaTEMATHKH B YCJI0BHUAX
COBpPEMCEHHOI'O I/IH(l)OpMaHI/IOHHOFO O6pa30BaTeJ'H>HOF0 IIPpOCTPAaHCTBA.




4. CTPYKTYPA U COJEPKAHME JUCIAIIMHBI (MOIY.JIsT)

Kon HaumenoBaHue pa3iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jluteparypa | Unte | Ilpumeuanue
3aHATHS 3aHATHS/ Kvpe 1070 DaKT.
Pazgean 1. 1. Beenenne. OcHOBBI
HCCJIe10BATEIbCKO 1esiTeJIbHOCTH.

1.1 Metononorus kypca «lcciaenoBaTenbckue 8 2 WJ1-1.0I1K- JI1.1 0 Bomnpocs k
3a/1a4M B NIKOJIEHOM MaTEMaTHKE) 3 Ua- JI1.2J12.1 3a4eTy
OCHOBBI HCCIIEI0BATEIBCKON 2.0IIK-3
JIeSITeIbHOCTH IIKOJIEHHKA.

IMonsTHE NCCIEN0BATENBCKHUX 3aa4.
Tumsl Hccne0BaTeNbCKUX 3a1ad.
Meroasl u GopMbl UCCIEAOBAHUM.
[IpoekTHAas 1EATENBHOCTD.
Pe3ynbTarhl IPOEKTHOH NEATEIbHOCTH
mKoJbHUKA. OJIUMITHAIHBIE 3a/1a4H.
HccnenoBartenbckas A TENBHOCTD
YUUTENS MaTeMaTHKU.

/JTex/

1.2 HccnenoBarenbekre 3a1a4u B 00y4eHUH 8 2 Na-1.0I1K- JIT.1 0 Bompocsr k
MateMatuke. Onumnuaaneie 3aaayn. /Tp/ 3 Ua- JI1.2J12.1 3a4ery.

2.0IIK-3 NunuBuayansa

1.3 UccnenoBarensckas AesITENEHOCTD 8 4 Na-1.0I1K- JIT.1 0 Bompocsr k
yuutens matemMatuku. /Cp/ 3 Ua- JI1.2J12.1 3ayery.

2.0IIK-3
Pazgean 2. 2. UccaenoBartebcKue 3aJa4u
110 TEOPUH YHceJ H aaredpe

2.1 MeTo1bI pemeHus HCCaeI0BaTENbCKIX 8 6 Na-1.0I1K- JIT.1 0 Bompocsr k
3a/1a4 TEOpUU 4ncen. MeToasl peleHus 3 Ua- JI1.2J12.1 3a4eTy.
UCCIIE0BATENILCKHUX 3a/1ad anreOphl. 2.0IIK-3 KontponbHas

pabora 1.
/J1ex/

2.2 MeTo1b1 pemeHus HCCaeI0BaTENbCKIX 8 6 Na-1.0I1K- JIT.1 0 Bompocsr k
3a/1a4 TeOpUH Yncen. MeToasl pemeHns 3 U1- JI1.2J12.1 3a4eTy.
HCCIIeIOBATENbCKUX 3a1au anreopsl. /TIp/ 2.0I1K-3 KoHuTponbHas

23 CocTaBUTh KOMIUIEKT UCCIE0BATEIBCKUX 8 18 na-1.0I0K- J1.1 0 Bonpocsl k
3aga4 1o teopuu uucein /Cp/ 3 - JI1.2J12.1 3a4ery.

2.0IIK-3 KonrponbHas
Pa3nen 3.3. Mertoabl pemieHust
YPaBHEHHIi 1 HEPABEHCTB ¢ MOIYJISIMH.
MeToab! pemieHus 32124, COAePKaIUX
napaMeTpsl.

3.1 MeTtobl penieHust ypaBHEHUN 1 8 6 NA-1.0I1K- JI1.1 0 Bompocsr k
HEPaBEHCTB C MOIYJISIMU. MeTobI 3 U1- JI1.2J12.1 3a4eTy.
pelieHus 3aaad, CoAepIKaIIuX mapaMeTpsbl. 2.0IIK-3 NunuBuayansa
/JTex/ bI€ 3aJaHus 2.

3.2 MeTtobl peneHust ypaBHEHUN U 8 6 NA-1.0I1K- JI1.1 0 Bompocs! k
HEPaBEHCTB C MOYyJIIMH. MeToabl 3 UJ- JI1.2J12.1 3a4ery.
pelieHus 3aaad, CoaepIKalIuX mapaMeTpsbl. 2.0IIK-3 NunuBuayansa

bl€ 3aaHus 2.
Mp/

33 CocTaBUTh KOMITJIEKT HCCIIET0BATEIBCKUX 8 16,1 | UA-1.0IIK- JIT.1 0 Bompocsr k
3aja4, cojepxKammx mapamerpsl. /Cp/ 3 Ua- JI1.2J12.1 3a4ery.

2.0IIK-3 WupuBuayansx

Paznen 4. 4. 'eomeTpuyeckue 3a1a4u
HCCJIeI0BATeNILCKOr0 XapaKkTepa B
LIKOJbHOH MaTeMaTHKe.




4.1 ['eomeTrpuueckue 3a1a4n Ha YCTAHOBJICHHE 4 Na-1.0I1K- JI1.1 Bompocer k
1 YTOYHEHHE CBS3U MEXAY BEIUUYNHAMU; 3 UJ- J1.2J12.1 3a4ery.

HAa BBISICHEHUE CBOWCTB F€OMETPUYECKUX 2.0IIK-3 KonrponbHas
00BEKTOB. pabora 2.
I'eomerpuueckue 3anauu WunuBuayaibH
HCCIIE0BATENILCKOTO XapaKTepa Mo bI€ 3aJaHuUs 3.
IUTAHUMETPUH B IIKOJIBHONW MaTeMaTHKE.

/JTex/

4.2 I'eoMeTpuueckue 3a1a4u 10 CTEPEOMETPUH 4 Ua-1.0I1K- J1.1 Bomnpocsr k
HCCIIEIOBATEIBCKOTO XapakTepa B 3 U1- JI1.2J12.1 3a4ery.
HIKOJIbHOM MaTeMaTuke. /TIp/ 2.0I1K-3 KontponbHas

43 CocraBieHrne METOJUIEeCKOTr0 24 Na-1.0I1K- J1.1 Bompocer k
COTPOBOKICHHS K PEIICHUIO 3 U1- JI1.2J12.1 3a4ery.
TEOMETPHUYECKUX 3314 [0 CTEPEOMETPHUH 2.0IIK-3 KoHnTponsHas
HCCIIEIOBATENbCKOTO XapaKTepa B pabora 2.
HIKOJIbHOM MaTematuke. /Cp/ WunuBunyansH
Paspea 5. Koncyabranun

5.1 Koncynbranus no nucuuruinbe /Konc/ 0,9 NJ-1.0I1K-

3 U1-
2.0IIK-3
nJ-3.0I0K-
3UI-
3.0IIK-1
Paznea 6. [IpomeskyTouHas aTrecTanust
(3auéT)
6.1 IMoaroroska k 3auéty /3auér/ 8,85 | UO-1.0IIK-
3 U1-
2.0IIK-3
nJ1-3.0I0K-
3 N1-
3.0IIK-1
6.2 KonraxrHas pabora /KCPATT/ 0,15 | UA-1.0IIK-
3 U1-
2.0IIK-3
na-3.0I0K-
3 -
3.0IIK-1

5. ®OHJ OHEHOYHBIX CPEJACTB

5.1. IHosicHuTEeILHAS 3aNMCKA

1. Haznauenue ¢oHIa oneHOUHBIX cpencTB. OLeHOYHBIEe CPeICTBA MPEAHA3HAYEHBI JUI KOHTPOJIS M OLIEHKH 00pa30BaTeIbHBIX
JOCTIKEHHUH 00y4alomuXcs, OCBOUBIINX IPOrpaMMy yueOHOH IucuminHbl «lccnenoBaTenbekue 3a1a4i B IIKOJIBHOM
MaTeMaTHKe».

2. ®oH/I OLIEHOYHBIX CPE/ICTB BKIIOYAET KOHTPOJIbHBIE MaTepHalIbl JJIs IPOBEACHUS TEKYILEr0 KOHTPOJIS B (hOpMe HHANBUAYAIBHOTO
3aJlaHusA, KOHTPOJILHBIX Pa0OT, a TAKXKE JUI IPOMEXYTOYHOM aTTecTaluu B popMe BOIPOCOB K 3a4eTy.

5.2. OueHoYHbIe CpeACTBA 1/ TeKYIIero KOHTPOJIst

WupuBuayaneHble 3a1aHus  (CM. B IPHIIOKEHUH 1).

3aganue 1.OnuMnuanHele 331244

3ananue 2. MIHauBHIyanpHOe 3a1aHie. MeToIbl pelieH s yPaBHEHU T U HEPaBEHCTB ¢ MOIYIISIMH. METO/IbI pellieHus 3a/ad,
COZICPIKALIMX TTAPAMETPBI

3ananue 3. ['eoMeTpryecKue 3a1a4u HCCIEIOBATEIBCKOIO XapaKkTepa B NIKOJIBbHOH MaTeMaTHKE

Kputepuu oneHkw.

OtMmeTka «oTInIHO», 84-100%, MOBBIMIEHHBIH ypoBeHb. OOyJaronmicst 00HapyKII BCECTOPOHHEE, CHCTEMAaTHIECKOE U ITyOoKoe
3HaHHME y4eOHO-IPOTPaMMHOI0 MaTepHana, yMeHHe CBOOOAHO BBIIOIHATE 3a/laHus, IPEyCMOTPEHHBIE IPOrPAMMOM, YCBOHIT
OCHOBHYIO JIUTEpPaTypy M 3HAKOM C JOIOTHUTENILHOM IUTEPaTypoil, pEKOMEHIOBAHHOH MIPOrpaMMON AUCIUIIIHHBI, YCBOWI
B3aMMOCBSI3b OCHOBHBIX MOHSTHH JUCLMIUIMHBI B MX 3HAYE€HHUH JUTs IpHoOpeTaeMoil mpodeccu.

OtMmetka «xopomo», 66-83%, noporosslil ypoeHb. OOyuaromuiicss 0OHapyKUII IOJTHOE 3HAHUE y4eOHO-IPOrpaMMHOI0 MaTepuaia,
YCHEIIHO BIIOJIHHI IIPEAYCMOTPEHHBIC IPOTPaMMOH 3a1aHNUs, YCBOMII OCHOBHYIO JIUTEPATypPy, PEKOMEHJOBAHHYIO IIPOTPaMMOit
JMCIUIDIAHEL, TOKa3aJl CHCTEMATHYECKHI XapaKTep 3HAHUI 10 JUCHUIUIMHE U CIIOCOOCH K UX CaMOCTOSTEIbHOMY ITONOJIHEHHIO 1
OOHOBIICHUIO B X0JI€ AajbHelnell yueOHOH paboTsl U NPOGhECCUOHAIBHOM NeATEIbHOCTH.

OTMeTKa «yIOBIETBOPUTENEHO», 50-65%, moporoBelii yposeHns. OOydaromuiics 0OHapyXHiI 3HaHHE OCHOBHOTO y4eOHO-
MPOTPaMMHOT0 MaTepuana B 00bemMe, HeOOXOAUMOM JIJIs JAJIbHEHIeH y4ueObl U peacTosieii paboThl Mo MpodecCuu, CrpaBHIICs C




BBITIOJTHEHUEM 3aJJaHHUH, IPEyCMOTPEHHBIX IPOTPaMMOM, 3HAKOM C OCHOBHOM JIUTEpaTypol, peKOMEHA0BaHHON MPOrpPaMMOit
JTUCLUIUINHBI, IOMTyCKAaeT HETOYHOCTH, 00J1a1aeT HEOOXOJMMbIMH 3HAHUAMHU JUISL KX YCTPAHEHUS MO PYKOBOICTBOM.

OTMeTKa «HEeYAO0BIETBOPUTEIbHO», MeHee 50%, ypoBeHb He copmupoBaH. CTyJeHT HE 3HAET 3HAYUTEJILHON YacTH IIPOTrpaMMHOIO
MaTepuaa, J0IyCKaeT CyleCTBEHHbIE OIMOKY, HE YMEET BbIJICIUTh [NIABHOE U JEJIaTh BbIBOJIBL.

KonrponbHble paboThl (CM. B IpUIoKeHUH 1).

Konrponbnas pabora Ne 1.MccneoBarensckue 3a1auu 10 TEOPUM YUCEN U anredpe

KonTponbHas padorta Ne 2. ['eoMeTpuieckue 3aaun HCCIIEI0BATEIBCKOTO XapaKTepa B IIKOJIbHONH MaTeMaTHKE

Kputepuu onieHKH KOHTPOJIBHOI pabOTHI.

OmneHKa «OTIMYHO» BHICTABISIETCS, €CIIU CTYACHT UMEET ITyOOKHe 3HaHHs y4eOHOro MaTepHaia 1o TeMe KOHTPOJIBHOH paboTEL,
II0Ka3bIBAaeT YCBOSHUE B3aUMOCBS3H OCHOBHBIX ITOHATUI UCIOJIB3yEMbIX B pab0OTe, CMOI' OTBETUTh HA BCE YTOUHSIOIIUE U
JIOIOJIHUTENbHbIE BOIPOCHL. CTYJEHT JEMOHCTPUPYET 3HAHUSI TEOPETUYECKOIO U MIPAKTUUECKOr0 MaTepHaia 110 TeMe PAKTHIECKOH
paboThl, ONIPEAEAeT B3aUMOCBA3U MEXKAY [I0KA3aTeISIMU 3a]a4, JAET IPABUIIbHbIA allfOPUTM PELICHUS, OpeeseT
MEXAUCLUITMHAPHBIE CBSI3U [0 YCJIOBUIO 3aJaHUSL.

OreHKa «XOPOIIO» BBICTABISICTCS, €CIIHM CTYICHT ITOKa3al 3HaHHe y4eOHOTo MaTepuaia, yCBOMI OCHOBHYIO JINTEPATYPY, CMOT
OTBETUTH MOYTH IIOJHO Ha BCE 33/IaHHBIE TOMOJIHUTENBHBIE U YTOUHSONMNE BONPOCHL. CTYAEHT AeMOHCTPUPYET 3HAHUS
TEOPETHYECKOT0 M IPAKTUYECKOTO MaTepuaia o TeMe KOHTPOIBHOI paboThl, AOIMycKasi He3HAYUTEIbHBIE HETOYHOCTH TIPH PEIICHUT
3a7a4, IMesl HeTOJHOEe NOHMMaHNe MEKANCIUIUIMHAPHBIX CBSI3eH IPH NMPaBUILHOM BEIOOPE arOpUTMa PEIICHHUS 3aJaHusL.

OlLeHKa «y10OBIETBOPUTEIBHO» BBICTABISIETCA, €CJIU CTYAEHT B LI€JIOM OCBOUJI MAaTepUal KOHTPOJILHON paboThl, OTBETUII HE HA BCE
YTOUYHSIOLINE U IONOJIHUTENbHBIE BOIPOCHL. CTYIEHT 3aTpyIHIETCs ¢ IPaBUIILHON OLEHKON NpeUI0KEHHOH 3a1a4H, JaéT HEIOIHbIH
OTBET, TPeOYIOLIUI HABOJSALIMX BOIIPOCOB MIPENOAABATENs, BEIOOP aJIFOPUTMA PELICHUs 3a/1aull BO3MOKEH IIPH HABOIAIUX BOIPOCAX
IperoaBaTens.

OmeHKa «HEYAOBIETBOPUTEIILHOY BBICTABIISIETCS CTYACHTY, €CIIM OH UMEET CYIIECTBEHHBIE IPOOENBI B 3HAHUAX OCHOBHOTO y4eOHOTO
Marepuaia KOHTPOIBHOH paboThl, KOTOPHII MOJTHOCTBIO HE PACKPBLI COIEPKAHIE BOIPOCOB, HE CMOT' OTBETUTH Ha YTOUHSIONINE U
JOIOJHUTENBHBIE BOPOCHL. CTyIeHT NaéT HEBEPHYIO OLICHKY CUTYalllH, HEIPABUILHO BEIOUPAET aJITOPUTM JEHCTBHUIL.

(cM. B mpunoxenuu 1).

5.3. Tembl NHCBMEHHBIX padoT (3cce, pedpepaThbl, KypcOBbIe PadOTHI U AP.)

[TncerMenHbIe pabOTH HE TPEIyCMOTPEHEI.

5.4. OneHo4HbIe CPeACTBA VISl MPOMEKYTOYHOI aTTecTaluK

Bomnpocs! k 3auery

. Merononorus kypca «MccienoBarenbckue 3a1auy B IIKOJIBHON MaTEMAaTUKE»

. OCHOBBI HCCIIE/I0BATEIbCKO €A TEIbHOCTH IIKOIbHUKA.

. [lonsaTne nccenoBaTeNECKUX 3a0a4.

. Tune! uccne0BaTeIbCKUX 3a/1ay.

. Meronpl ¥ GOpPMBI UCCIIETOBAaHUI MaTEMAaTHIECKUX 3a1ad.

. [IpoekTHas AeATENBHOCTh B MATEMATHKE. Pe3ynbTaThl MPOCKTHOM NESTEILHOCTH IIKOJIHHUKA.

. OnmuMnuagHbIe 331241, KaK CPECTBA U YCIOBHS JESTEIFHOCTH 00yJarOIINXC.

. UccrnenoBaTtenbckast NesITENbHOCTh YUUTEINS MATEMATHKH.

. MeTomp! pemeHnst HCClleA0BAaTEIBCKUX 3a/1a4 TEOPHH Yrceld. MeToabl peeHns HCCIeA0BaTeIbCKIX 3a/1a4 aJIreOpHl.

10. MeTop! penieHus ypaBHEHHA U HEPABEHCTB ¢ MOYJIIMHU. METOIbI PEeLICHHS 3aa4, COICPKAIINX TapaMeTpPHI.

11. TeomeTpudeckue 3a1aun Ha YCTAHOBJICHHUE M YTOYHEHHUE CBA3H MEXKy BEIMIMHAMH; Ha BBIICHCHHE CBOWCTB T€OMETPHICCKUAX
00BEKTOB.

12. TeomeTpuueckue 3a1a9n UCCIEI0BATEIHCKOTO XapaKTepa Mo IUIAHNMETPHUHN B ITKOJIBHOW MaTeMaTHKe.

13. 'eomeTprueckue 3aa4u 10 CTEPEOMETPHH HCCIIEI0BATEILCKOTO XapakTepa B IIKOJIBHONH MaTeMaTHKe.

14. ®axyneTaTnB TO MateMaTuke: «llcciemoBaTenbCKue 3a1aun ¢ MEKIPEIMETHRIM KOHTEKCTOM» B 10 Kitacce Kak yclIoBHUe
peau3aIy MeXIIPEIMETHBIX CBsI3¢il B 00yUCHHH.

15. @axyneTatTB mO MateMaTuke: «llcciemoBaTenbCKue 3a1aYl ¢ COIMAbHO-JIMIHOCTHBIM KOHTEKCTOM» B 11 Kimacce kak
YCIIOBHE PeaH3allii I'yMaHUTAPHOTO MOTCHIIMAIIA IKOJIEHOTO KypCa MaTEMATUKH.

Kpurepun onienku 3a4yera

3aureno, 50-100%. O0yuaromuiicss 0OHapy>KHJ 3HAHHE OCHOBHOTO Y4eOHO-IIPOrpaMMHOT0 MaTepHaia B 00beMe, He0OX0ANMOM
JUTS JajbHEeHIed yueObl 1 IpeACTOAIIeH paboThI IO IPOodecChH, CIIPaBUIICA C BHITIOTHEHNEM 3a/IaHIH, TIPETyCMOTPEHHBIX
MPOTPaMMOii, 3HAKOM C OCHOBHOM JIUTEPaTypOld, pEKOMEHIOBAHHON MPOTPaMMON JUCITUTLTUHEL.

He 3aureno, menee 50%, ypoBeHs He copmupoBaH. CTyI€HT HE 3HACT 3HAUNTEILHONW YacTH MTPOTPaAaMMHOTO MaTepraa,
JIOITyCKAET CYIIECTBCHHBIC OIMUOKH, HE CIIPABUIICS C BHITIOJTHCHUEM, 3aJJaHUI HE YMEET BBIICIUTD TJIABHOE U JICJIATh BEIBOJIBL.

O 0 1N DN KW —

6. YHEBHO-METO/MYECKOE 1 TH®OPMAIIMOHHOE OBECHEYEHHME JTUCHUIIJIMHBI (MOY JIA)

6.1. Pexomenayemas utepatypa

6.1.1. OcHoBHasi TUTepaTypa

ABTOpLI, COCTaBUTECIIN | 3arnaBue | I/I3H3TCJ'II>CTBO, rong | Ol aapec




ABTOPBI, COCTaBUTEIHN 3ariaBue W3narenscTBO, TOX On. agpec
JI1.1 |Baiironakosa I'.A., Penrenue 3aa4 MOBBIIEHHON CIIOKHOCTH T'opHo-Anraiick: http://elib.gasu.ru/index.ph

TemepOexoBa A.A. (crepeomerpust): yueOHOe mocodue Ams BULITAI'Y, 2017 p?

CTYJICHTOB BBICIIHMX y4eOHBIX 3aBEACHHUH option=com_abook&view
=book&id=2149:reshenie-
zadach-povyshennoj-
slozhnosti-
stereometriya&catid=5:ma
thematics&Itemid=163

JI1.2 | TemepOekoBa A.A. AHanuTHYecKasi reoMeTpHs: yueOHoe ocodue T'opHo-Anraiick: http://elib.gasu.ru/index.ph

JUISl CTY/IEHTOB BBICIINX Y4eOHBIX 3aBeICHUN BUIITATY, 2017 p?
option=com_abook&view
=book&id=2155:analit-
geometriya-

2017 &catid=5:mathematic
s&lItemid=163
6.1.2. JlononHuTeIbHAS JUTEpPaTypa
ABTODBI, COCTaBUTEIH 3arnaBue W3natenseTBO, TO On. agpec
JI2.1 | TemepbexoBa A.A., Meronuka npenofaBaHus MaTEMaTHKH: T'opHo-Anraiick: http://elib.gasu.ru/index.ph

Yyrynosa U.B., yueOHOe nocobue i By30B PUOTATIY, 2011 p?

Baiironakosa I".A. option=com_abook&view
=book&id=565:metodika-
prepodavaniya-
matematiki&catid=19:peda
gogy&ltemid=175

6.3.1 Ilepeyenb NnporpaMMHOro odecrneqyeHust
6.3.1.1 | MS Windows
6.3.1.2 | LibreOffice
6.3.1.3 | Kaspersky Endpoint Security amst 6usneca CTAHJIAPTHBII
6.3.1.4|NVDA
6.3.1.5|PE]] OC
6.3.1.6 | SAunexc.bpayzep
6.3.2 Ilepeyenb HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | MexBy30BCKasi 2JIeKTpOHHast OubnuoTeka
6.3.2.2 | baza nanHbIX «OnekTpoHHas OubaroTexka ['opHO-ANTaiiCKOTro rocyJapCTBEHHOI'O YHUBEPCUTETa)
6.3.2.3 | DnekrpoHHO-OnbIMOTEUHas cucteMa «M3narenscTBo JlaHby
7. OBPA3OBATEJIBHBIE TEXHOJIOI'NN

METOJ IIPOCKTOB

poOIeMHAs JSKIHSI

KpYTJIBIHA CTOJ

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIHUIIJIMHBI (MOOYJIS)
Homep aynuropuu | HazHayeHue OcHOBHOE OCHallleHH e
211 Bl KommnbrotepHslii kiace. Yuebnas ayauropusi | Pabodee mecto mpenonasarenst. [locagounsie mecta
JUIsl IPOBEICHUS 3aHIATHI JIEKIIUOHHOTO oOyuaromuxcs (TI0 KOJTUIECTBY 00yJIaroIIuxcs),
THUIIA, 3aHATUI CEMMHAPCKOTO THIIA, KOMIIBIOTEPHI C 1OCTYNIOM K HTEepHET

KYpPCOBOTO IIPOCKTHPOBAHUS (BBITOTHCHHUS
KYPCOBBIX paboT), TPYIIOBBIX U
WH/IMBUIYATBHBIX KOHCYJIBTALUHN, TEKYIIETO
KOHTPOJISI ¥ IPOMEXYTOYHOH aTTeCcTaluu.
[omenieHune J1si CAMOCTOSTENBHOM PaOOThI




206 b1 Kabuner MeToauKy TIperoaaBaHust YdeHuueckas 10ocka, MHTEPAKTUBHAS JOCKa, SKPaH,

MaTeMaTHKH. Y4eOHast ay IUTOPHUS JIJIs MIPOEKTOP, KOMITBIOTEP, TOCAT0YHBIC MECTa 00YIAFOLITUXCS
MIPOBEJICHUS 3aHATUH JIEKITMOHHOTO THUTIA, (TI0 KONMMYECTBY OOYJArOIIHNXCS), pabodee MECTO
3aHATUI CEMUHAPCKOTO THIA, KyPCOBOTO IpernoaBaTens

MPOEKTUPOBAHMS (BBIMOTHEHUS KYPCOBBIX
pabor), TpyIIOBBIX U UHIMBHIYaJIbHBIX
KOHCYJIbTaIlNH, TEKYIET0 KOHTPOJIS U
MPOMEKYTOUHON aTTeCcTaluu

207 b1 Jlexunonnast ayauropus. YdeOHas YdeHuueckas 10cka, MPOESKTOP, SKPaH, CHCTEMHBIN OJIOK,
ayTUTOPUS JJIs POBEICHUS 3aHATHIA MOCaZ0YHbIC MeCTa 00yJaroImuXcs (IO KOJHYECTBY
JIEKIIMOHHOTO TUTIA, 3aHITHIA CEMUHAPCKOTO | oOydaronuxcs), pabodee MeCTO TPEIo1aBaTess

THUIIA, KYPCOBOTO MPOCKTUPOBAHHUS
(BBITTOTHEHUS KYPCOBBIX PaboT), TPYTIIOBEIX
Y MHJVBHyaJbHBIX KOHCYIJIbTAIIHH,
TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOM
aTTecTaluu

9. METOAUYECKHE YKA3AHUA IJIAA OBYYAIOIIUXCS IO OCBOEHUIO TUCITUIIJIMHBI (MO LY JI5I)

MeTO)II/I‘IeCKI/Ie YKa3aHus 110 OCBOCHUIO JUCHUIIIINH (Moz[yneﬁ)

Jlekuuu, ¢ OZHOW CTOPOHBI — 3TO OJIHA U3 OCHOBHBIX (JOPM YUCOHBIX 3aHATHI B BBICIINX YYSOHBIX 3aBEICHUSX, TPEACTABIISIONIAs
co00ii crucTeMaTH4ecKoe, MOCIeI0BaTeIbHOE YCTHOE U3JI0KEHUE MPEHOIaBaTelIeM OMPEACICHHOr0 pa3jieia KOHKPETHOW HayKH HITH
y4eOHO# AUCIMIUIUHEL, C APYTOi — 3TO 0cobast popMa CaMOCTOATENBEHON PaboThI ¢ YIeOHBIM MaTepuanoM. JISKIus He 3aMeHsIeT
co00#i KHHUT'Y, OHA TOJIBKO MOATAJKUBACT K HEl, PACKPBIBASI TEMY, IPOOIIEMY, BBIACISS [TIABHOE, CYIIIECTBEHHOE, HA YTO CICAYET
00paTHTh BHUMAHHE, YKa3bIBACT IIYTH, KOTOPBIM HYXXHO CJICHA0BATh, JOOMBAsCH MIyOOKOTO IIOHUMAHUSI IIOCTABJICHHON MPOOICMBI, a
He o0uIel KapTHHBI.

PaboTa Ha NEKIUH — 3TO CIOKHBIH MPOIECC, KOTOPBII BKIIOYACT B CE0sI TAKHE HIEMEHThI KaK CIYIIAHUE, OCMBICIICHUE U COOCTBEHHO
KOHCHEKTUpoBaHHe. JIJIsl TOrO, YTOOBI KLV BBIMOIHUIIA CBOS Ha3HAYCHHUE, BAXKHO MOATOTOBUTHCS K HEl U €€ 3aIUCH elle 10
MpUX0/a MpernoaBartelis B ayAuTOpuio. be3 3Toro nanbHeiiniee BOCIPUATHE JCKIUH CTAHOBUTCS CIIOKHBIM. JICKIIUS B YHUBEPCUTETE
paccuuTaHa Ha TIOATOTOBICHHYIO ayIUTOpHIO. [IpenojaBaTenp U3naraet 0ol BONPOC, OPUCHTUPYSICh HA T€ 3HAHHS, KOTOPBIS
JIOJDKHBI OBITh y CTYAICHTOB, YCBOMBLINX MaTepHal BCEX MPEABIAYLINX JCKIHA. Ba)kKHO HAYyYUTHCS CIIyLIATh IPEHNOAABATENS BO BPEMS
JICKLHH, TIOICP’KHUBATh HEMPEPHIBHOC BHUMAHKE K BBICTYIIAOIIEMY.

OpnHako, OJHOTO CIIyIaHus HegoctatouHo. Heo6xoanmo (hUKCHpOBaTh, 3alMCHIBATh TOT IIOTOK HH(GOPMAIIUWH, KOTOPHIH coolIaeTcs
BO BPEMsI JICKLIMH — HAYYUTHCSI BECTH KOHCIICKT JIEKIUH, T1¢ HOPMYITHPOBAIKCH ObI HaMOOICe BaXKHBIC MOMEHTBI, OCHOBHBIC
MOJIOXKEHHS, U3J1araeMble JISKTOpoM. [IJisi BeIeHHsT KOHCTICKTA JISKIMHU CJIeyeT UCIONb30BaTh TETPaib. BeleHne KOHCIEKTa Ha
JIMCTOYKAX HE PEKOMEHIYETCs, IOCKOIBKY OHU HE TaK YIOOHBI B HCIIOJIb30BaHUU M 4acTO TepstoTcs. [Ipu opopMiieHHH KOHCTIEKTa
JICKIUH HEOOXOIMMO OCTABJISTH MOJIS, TIE CTYJCHT MOXKET 3alUCaTh CBOU COOCTBEHHBIC MBICIIH, BO3HUKAIOIIHE apalIeIbHO C
MBICIISIMH, BBICKa3aHHBIMH JICKTOPOM, @ TAKIKE BOIIPOCHI, KOTOPBIE MOT'YT BO3HHUKHYTH B IIPOLIECCE CIYLIAHHS, YTOOBI OIYyIUTh HA
HHX OTBETHI IIPH CAMOCTOSTEIILHON MPOPabOTKE MaTepralia JICKIUH, [IPU H3yICHUH PEKOMEHIOBAHHOW JINTEPATYPBI HIIH
HEMOCPEACTBEHHO Y MPEMogaBaTesis B KOHIE JeKind. COCTaBIIsisi KOHCIICKT JICKIUH, CIIEAyeT OCTABILITh 3HAYUTEIbHBIA HHTEPBAI
MEX/Iy CTPOYKaMH. DTO CBS3aHO C TEM, YTO MHOT/A BO3HHKAET HEOOXOJMMOCTh BIIHCATh B IIEPBOHAYAIBHBINA TEKCT JCKIHH OJHY HIIH
HECKOJIBKO CTPOYEK, UMEIOIINX IPUHIMITHATIBHOE 3HAYCHHE M OYEPIHYTHIX U3 APYTUX UCTOYHUKOB. PaccTosHHE MEXIY CTPOKAMHU
HEOOXOMMO TaKOKe ISl MOTYCPKUBAHUS CIIOB WIIM LIENBIX TPYIII CJIOB (TaKOe MOAYSPKUBAHUE BHI3BIBACTCS HEOOXOAUMOCTBIO
MIPUBJICYs BHUMAHHE K TAHHOMY MECTY B TEKCTE P MOBTOPHOM uTeHHH). OOBIYHO TOTYEPKUBAIOT ONPEACICHHS, BEIBOJIBL.

Takxke BaKHO MOJTHOCTBIO 0€3 BCAKMX U3MEHECHHI BHOCUTD B TETPalb CXEMBbI, TAOIHIIBI, YSPTEKHU H T.II., €CIH OHH TPEIIIONAraloTCs
B JIeKIuH. J[y1s1 TOro, 4T00BI COBMECTUTH MEXaHHYECKYIO 3aIMCh C OYTH JOCIOBHBIM (DHKCHPOBAHHEM HanOOIEe BaYKHBIX
HOJIO)KEHHUIT, MOXKHO HCIIOJIBb30BaTh CHCTEMBI YCJIOBHBIX COKpalIeHUil. B mepByro ouepe b COKPAIIAIOTCS AJIMHHBIC CIIOBA U TE, YTO
HOBTOPSIIOTCS B PEYH JIEKTOPA Yamie Beero. [Ipu 3TOM caMo COKpAIeHHE TO/DKHO OBITH 10 BO3MOXXHOCTH KPATKUM.

CemuHapckue (mpakTuieckue) 3ausaTus CaMocTosTeNnbHast paboTa CTYASHTOB MO MOJrOTOBKE K CEMHHAPCKOMY (TIPAaKTHYECKOMY)
3aHATHUIO JOJDKHA HAYNHATBHCS C 03HAKOMIICHHS C TJIAHOM CEMUHAPCKOTO (MPAKTHYECKOT0) 3aHITHSI, KOTOPBIHA BKITIOYAET B ceOs
BOIIPOCHI, BHIHOCUMBIC Ha 00CYKICHHE, PEKOMEH/IAIIMH MO TOATOTOBKE K CEMUHAPY (MPAKTHUECKOMY 3aHSITHIO), PEKOMEHAYEMYIO
auTeparypy K teme. M3ydeHue mMatepuaia cieyeT HadaTh ¢ IPOCMOTPa KOHCIIEKTOB JieKIuil. BOocCTaHOBHMB B MaMsITH MaTepHall,
CTYJICHT IPUBOAUT B CHCTEMY OCHOBHBIC [IOJIOXKEHHS TEMBI, BOIIPOCHI TEMBI, BBIICISISI B HEH INIABHOE U HOBOE, HA YTO 00PaIlagoch
BHHMaHHE B JICKIUH. 3aTEM ClIeyeT BHUMATEIBHO IPOYUTATh COOTBETCTBYIOLIYIO IJIaBy yUcOHHUKA.

st 6osee yriryOIeHHOro U3y4eHHUsI BOIIPOCOB PEKOMEH/YETCsI KOHCIICKTHPOBAHIE OCHOBHOW H IOMIONHUTEIBHOM JINTEPATyPBL.
Yurast pPeKOMEHIOBAHHYIO JINTEPATYpPY, HE CTOUT IACCHBHO NPHHUMATH K CBEACHUIO BCE HANIMCAHHOE, CIICAYCT aHAJIN3UPOBATH TCKCT,
JIyMaTh HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aMUCH 110 X0y YTEHHUS, KOTOPBIS MPEBPAIAIOT YTCHUE B MPOLIECC. 3aUCH MOTYT BECTHCH B
pa3nHYHOM (popMe: pa3BEepPHYTHIX U MPOCTHIX IIAHOB, BBIMUCOK (TE3UCOB), AaHHOTAIIUI U KOHCIICKTOB.

Tlono6pas, oTpaboTaB MaTepuai U YCBOMB €ro, CTYACHT JOJDKEH HaYaTh HEMOCPECTBEHHYIO TIOATOTOBKY CBOETO BBICTYILUICHHUS HA
CEeMHHAPCKOM (IIPAKTHYECKOM) 3aHATHHU ISl 4€r0 CIACAYET POAYyMaTh, KaK OTBETHTh Ha KaXKIbIil BOIIPOC TEMBI.

ITo kaxxoMy BONpOCY IJIaHa 3aHITHH HEOOXO0AUMO OJATOTOBUTHCS K YCTHOMY c0o001eH 0 (5-10 MUH.), ObITh TOTOBBIM MTPUHSTH
ydacTue B 00CYKACHUU U JIOTIONIHEHUH JIOKJIAJI0B ¥ COOOIICHUH (10 5 MUH.).

BeICTyIuieHHE Ha CEMUHAPCKOM (TIPAKTHYECKOM) 3aHSITHH J0DKHO YAOBJICTBOPSTH CICAYIOIMM TPEOOBAHMSIM: B HEM H3JIaratoTCs
TEOPETHYECKUE TOAXO/IbI K pacCMaTPUBAEMOMY BOIIPOCY, NACTCS aHAIN3 IPHHIMIIOB, 3aKOHOB, OHITHI U KaTETOPHii;
TEOPETHYESCKUE TOJIOKECHUSI TOAKPEIUIAIOTCS (paKTaMH, TPUMEPAMH, BBICTYIJICHHE TOJDKHO OBITh apryMEHTHPOBAHHBIM.




CamocrosrenbHas pabota 00yJaronMxcs— 3To IUIaHHpyeMas yueOHasi, yueOHO-UCCIIeI0OBATEIbCKAs, HAYYHO-HCCIIEI0BATEIILCKAS
paboTa, BBIMOTHIEMAas: BO BHEAYAUTOPHOE BPEMs 110 33aHHIO M IPU METOANYECKOM PYKOBOJICTBE MpEIoaBatelis, Ho 0e3 ero
HETOCPECTBEHHOTO YJaCTHI.

O0BbeM caMOCTOATENBHOM pabOThI ONPEIeNAeTCs Y4SOHBIM TIIAHOM OCHOBHOM MPO(eCCHOHATBHON 00pa30BaTeIbHOUIPOrpaMMBbI
(OITOII), paboueit nporpaMmoil AUCHMILUIUHEI (MOIYJIS).

CamocrosTenbHas padoTa OpraHu3yeTcsl ¥ IPOBOJUTCS € LeNbI0 GOpMHUPOBaHUS KOMIIETEHINH, TOHUMaeMbIX KaK CHOCOOHOCTD
HPUMEHSTh 3HaHWS, YMEHHS ¥ JHIHOCTHBIE KauecTBa /IS YCIEIIHOM PaKTHIECKOH NeATeIbHOCTH, B TOM YHCIIe:

- popMupoBaHus YMEHHH 1O MOMCKY ¥ UCIIOJIb30BAaHHIO HOPMATUBHOM, TPABOBOM, CITPABOYHON M CHEIIMATBHOM JIUTEPATYPHI, a
TaKoKe IPYTUX HCTOYHHKOB MH(OpMALIH;

- KAYeCTBEHHOTO OCBOCHHMS M CHCTEMATU3AlUH MOJTYUYSHHBIX TEOPETUICCKIX 3HAHUH, UX YTIyOICHHS U PACIIPEHUS MO
MIPUMEHEHHUIO Ha YPOBHE MEKIPEIMETHBIX CBA3CH;

- hopMUpOBaHHs YMEHUS MPUMEHSTD TONyYCHHbBIC 3HAHUS HA MTPAKTHKE (B TPO(ECCHOHATIBHON ESITEIHOCTH) U 3aKPETUICHHUS
MPaKTHIECKUX YMEHHI 00yJarommxcs;

- Pa3BUTHS MO3HABATENbHBIX CIOCOOHOCTEH, (OPMUPOBAHMUS CAMOCTOATENHLHOCTH MBILUICHUS 00y4alomuxcs;

- COBEPIIICHCTBOBAHMUS PEYEBBIX CIIOCOOHOCTEH 00yUaromumxcs;

- (hopMupoBaHUsI HEOOXOIMMOTO YPOBHSI MOTHBAIMK O0YJAIOIINXCS K CUCTEMATHIECKON padoTe ATt HOydeHUs 3HAHUH, yMEHHH U
BJIaJICHUI B TIEPHOJ YIEOHOTO CEMECTpa, aKTUBHOCTH 00YYAIOIINXCSl, TBOPYESCKOW HHUIIMATUBBI, CAMOCTOSATEIBHOCTH,
OTBETCTBEHHOCTH M OPraHU30BaHHOCTH;

- (hopMHPOBAHHUS CIIOCOOHOCTEH K CaMOPa3BUTHUIO (CaMOIIO3HAHHIO, CAMOOIIPEIETICHHIO, CAMOOOPA30BaHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPCATH3AL[HH 1 CAMOPET YIS );

- Pa3BUTHS HAYIHO-UCCIIEA0BATEIBECKIX HABBIKOB;

- Pa3BUTHS HaBBIKOB MEKJIMYHOCTHBIX OTHOIICHHUI.

K camocTosTensHOl paboTe 1o AUCHUILIAHE (MOJIYIII0) OTHOCSATCS: MPOPabOTKa TEOPETUIECKOTO MaTepruana AUCIUILITHHBL
(MOyJ1sT); IOATOTOBKA K CEMHHAPCKUM M MPAKTUYECKUM 3aHSATHSIM, B T.4. HOATOTOBKA K TEKYLIEMY KOHTPOJIIO YCIIEBAEMOCTH
o0y4aromuxcsi(TeKyIas aTTecTaus); IoAr0TOBKa K JIAOOpaTOPHEIM paboTam; MOATOTOBKA K IPOMEKYTOUHON aTTeCTalMy (3a4éTam,
SK3aMeHaM).

Buapl, opMbI 1 00BEMBI CAMOCTOSATEIBHON PabOThl 00YIAIOMINXCAIPH U3YICHUU TUCIUILTHHBI (MOIYIIS ) ONPEACIISIOTCS:

- CoJIep)KaHNEM KOMIIETECHIIMH, POPMUPYEMBIX TUCIMIUITMHON (MOIYIIEM);

- crieliu UKo TUCIUIUTUHBI (MOYJIs), IPUMEHSIEMBIMH 00pa30BaTeIbHBIMU TEXHOJIOTHSIMH,

- TpynoeMkocThio CP, npeaycMOTpeHHO# yueOHBIM TIaHOM;

- YPOBHEM BbICLIEr0 00pa3oBaHust (bakanaBpHaT, CIICIHAIUTET, MATHCTPATypa, aCHHPaHTypa), Ha KOTopoM peanusyercs OITOIT;

- CTEIICHBIO MOATOTOBIEHHOCTU 00YJaIOMIUXC L.

KypcoBast paboTa SIBISIETCSI CAMOCTOSATEIBHBIM TBOPYSCKAM MUCEMEHHBIM HAYYHBIM BUJIOM JIESTEINEHOCTH CTYACHTA 110 pa3paboTke
KOHKpeTHOH TeMbl. OHa OTpa)kaeT MPUOOPETEHHBIC CTYICHTOM TEOPETUUESCKUE 3HAHNUS U IPaKTHIeCKre HaBbIKU. KypcoBas pabora
BBITIOJTHAETCS CTYAEHTOM CaMOCTOSITENBHO 1O PYKOBOJICTBOM IIPETIOJaBaTEs.

KypcoBas pabora, HapsAy ¢ S9K3aMEHaMH M 3a4€TaMH, SBJISETCS OJHOU M3 POpPM KOHTPOJIS (aTTECTAIMH ), TIO3BOJISIONICH OMPEIeTUTh
CTENEHb NTOArOTOBICHHOCTH Oyaymiero crennanucta. KypcoBble paboThl 3aIUIAIOTCS CTYICHTaMU 110 OKOHYaHUH U3yIeHHS
yKa3aHHBIX TUCLUILUIMH, ONIPEACICHHBIX Y4eOHbIM IJIAHOM.

Odopmnerne paboThl TOJHKHO COOTBETCTBOBATH TpeboBaHMIM. O0beM KypcoBoii padoTsl: 25-30 crpanuil. CUCOK JIMTepaTyphl U
Tpunoxenust B 00beM paboThl He BXoAT. KypcoBas paboTa T0/KHA COACPKATh: TUTYIbHBIN JIUCT, COJCPIKAHUE, BBEJCHUE,
OCHOBHYIO 4aCTb, 3aKIIIOUEHHE, CIIUCOK JINTEPATYpHI, MpriiokeHue (nmpu Heobxomumoctr). KypcoBas paboTa moiexxut
PELEH3UPOBaHUIO PYKOBOIUTENIEM KypCOBOH paboThl. PereH3us sBisieTcst 0GUIHanbHBIM JOKYMEHTOM M IPHUKIIaIBIBACTCS K
KypcoBoii pabore.

Tematuka KypcoBBIX paboT pazpabaThIBaeTCsl B COOTBETCTBHHU C y4€OHBIM ITaHOM. PyKOBOANTEIH KypcOBOM pabOThI JINIIL TOMOTAET
CTYZICHTY OIPEISIUTH OCHOBHbIE HAIPaBJICHUS PabOTHI, OUYEPTUTH €€ KOHTYPHI, YKa3bIBaeT T€ HCTOUYHHUKH, HAa KOTOPHIE CIEAYET
00paTHUTh TIABHOE BHUMAaHKE, Pa3bsCHSCT, TA€ OTHICKATh HEOOXOAUMBIC KHHUTH.

CocCTaBNeHHBIH CIUCOK UCTOYHUKOB HAYYHOU MH(pOPMAIINH, TIOATCKAIINI U3YISHHIO, CIICAYeT MOKa3aTh PYKOBOAUTEIIO KypCOBOit
paboThL.

KypcoBast paboTa cocToUT U3 riiaB U nmaparpadoB. BHe 3aBUCHMOCTH OT peliaeMbIX 3a/1a4 U BIOPaHHBIX [TOJXO0JJ0B CTPYKTYpa
PpaboOTHI OIDKHA COAEPKATH: TUTYIBHBIN JIMCT, COAEPIKAHKE, BBEICHIE, OCHOBHYIO YacTh; 3aKIIOUCHHUE; CIIMCOK JINTEPATYPHI;
MPUIOKEHUE(5).

Bo BBeaeHNN HEOOXOAMMO OTPA3UTh: AKTYaJbHOCTh; 00BEKT; MPEAMET; Ieb; 3aJadd; METOIbI HCCIEIOBaHUs; CTPYKTypa paboTHL.
OCHOBHYIO YacTh pabOTHI pEKOMEHAYETCS PAa3ACIuTh Ha 2 TIaBbl, KXKIas U3 KOTOPBIX JODKHA BKIOYATh OT JBYX JO0 YETHIPEX
naparpagos.

ConeprkaHue IMIaB U UX CTPYKTYpa 3aBUCHT OT TEMbI ¥ aHAJIU3UPYEMOr0o Marepuana.

TepBast rnaBa 1OHDKHA UMETh 0030PHO—aHATMTUYECKHUI XapaKTep U, KaK MPaBIJIO, SBISIETCS TEOPETUUCCKOM.

Bropas riaBa mmo 6ombIe 4acTH packpbIBaeT HACKOJIBKO 3TO BO3MOXKHO IIPEAMET HCClIe0BaHMs. B Hell MpUBOAATCS IPAKTHYECKUE
JaHHBIE 10 TPOOIEMaTHKE TEMbI HCCIEIOBAHUS.

BriBozibl 0(hOPMITSIIOTCS B BUIE HEKOTOPOTO KOINYECTBA MPOHYMEPOBAHHBIX a03aleB, 4TO IPHIAET HEOOXOAUMYIO CTPOHHOCTD
M3JIOKESHHUIO N3yYeHHOTO MaTepuaia. B HUX MOoJBOANTCS UTOT MPOBEAEHHOM PabOThI, HEOCPEICTBEHHO BBIBOJIBI, BHITCKAIOIINE U3
BCeil pabOThI ¥ COOTBETCTBYIOLIHE BELIBICHHBIM MPOOIeMaM, IOCTABICHHBIM BO BBEJCHUH 3a/1a4aM Pa0OThI; YKa3bIBACTCs, C KAKHUMH
TPYAHOCTSIMH HPHIIOCH CTOJKHYTHCS B XOJI€ UCCIICTIOBAHMSI.

[Ipunoxenue 1



OneHOYHbIC MaTepUATIbI
KontponbHas pabora Ne 1. McciienoBarenbCcKue 3a/1auu 10 TCOPUH YUCEIT U alreope

1. Jlokaxwure:
) C)+Ci+C;=C}+C} +C55;

m __ m—1
m-C"=n-C", ;
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Cm+1 _ Cm n-+ 1
n4l T ~n
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2. Hanummre pasnoxenue mo Gopmyse ouHoma HproTOHA B yIIPOCTUTE MPH HEOOXOAMMOCTH:
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3. Haiinure:
a) mecroit wien pasnoxenus (1 — 2z)*;

1]

0) IIeCTO YICH pa3IOKEeHHS X/

X——
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B) IIATHIA YJIEH Pa3NIOKEHUS X
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1) [IBa CPEIHHX WICHA pas3ioxkeHns (a*-ab)™;
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4, Joka3aTh METOJIOM MaTEMaTUYECKOU UHAYKIIUU:
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6) 3 :
7y —1H3=54T Lt ()" @n-D=(-1)" -n,

1 27 n’ n(n+1)
—t——+..+ =
8) 1-3 3-5 Cn-1D)2n+1) 22n+1) :
1:2.342-3- 4 +n(n+Dn+2) =" DODEHY
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10) -3 3-5 2n-1)(2n+1) 2(2n+1)'
5. Ha paiionnoMm MapadoHe Ham Oblia mpemioxeHna 3agada: CKOJBKO YeThIPEX3HAYHBIX HEUCTHBIX YUCET
MOXHO cocTaBuTh U3 udp 0,1,2,3,4?
6. OnmuMnuanHas 3agada. Jlokaxure, yto unciio 13026970 nenurcs Ha 55.
7. JlokaxwuTte, uTo 9yucio 4356 MOKHO TIPEICTaBUTh B BHJIC KBaApaTa TPEX MHOKHUTEIICH.
8. Brruepkaute B uncie 181615121 tpu undpsl Tak, 4ToOBI MOTYyYeHHOE YHCIO Aeauiock Ha 12. B otBete
YKaXHUTE KaKOoe-HHOY b TAKOE YHCIIO.
9. HaiimuTe mecTr3HavHOE HATYpalbHOE YHCIO, KpaTHoe 12, mpom3BeaeHue nudp kortoporo pasHo 40. B
OTBETE YKOKUTE KaKOe-HUOY/Ib OJTHO TaKOE YHCIIO.
10. [IpuBenuTe mpuMep TPEX3HAYHOTO HATYPAIbHOTO 4YMCIA, KOTOpOE Npu AeleHuU Ha 4 u Ha 15 maer

paBHbIC HEHYJIEBBIC OCTAaTKH, W TEpBas ClpaBa, mudpa KOTOPOro SBISETCS CPEIAHUM apu(PMETHUCCKUM IBYX IPYTHX
uudp.

KOHTpOJ'IBHa}I pa60Ta Ne2. FeOMCTpI/I‘lCCKI/Ie 3aJa4u UCCJIICA0BATCIILCKOT'O
XapakKTepa B IIKOJIbHOM MaTeMaTHKE
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ABCDMNPQ - ky6. ABCDMNPQ - ky6.
VKaXuTe M3 OTMCYCHHBIX Ha PHCYHKE YIJIbI | YKaKHTE W3 OTMEUYCHHBIX HAa PUCYHKE YIJIBI MEXIY
MEXKIY NPAMOH M IUIOCKOCTBIO. JIOK@KHUTE | mpsiMOi M MIIOCKOCTHIO. JIOKa)KnTe MPAaBHILHOCTD CBOETO
IIPaBUIBHOCTh CBOETO BbIOOpA. BBIOODA.
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ABCDMNPQ - ky0.
JoxaxwuTe, 4TO

a) yron 1 — 3to yrom mexnay npsimoil NQ u
mockocthio (DQPC);
0) yrou 2 He sBISieTCS YTIIOM MexX 1y npsimoii DP
u 1ockocThio (BNQD);
B) yroi 3 He SBISETCS YIIOM MEXIy npsiMoit AN
1 wiockocThio (ABCD).

N P

M 1 Q 2
N2
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ABCDMNPQ - ky0.

HoxaxuTte, 4TO

a) yron 1 He sBisgeTcs yriioM Mexay npsmod DN u
wiockocTeio (AMNB);

0) yroa 3 — 310 yroi Mexay npsmoi PB u miockocThio
(AMNB);

B)yron 4 He sABJISETCS YIJOM Mexay mpsMoii BP u
miockocthio (DQPC).
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A D

Hatigute ommoOKy.

ABCDMNPQ - ky6. Ha pucyHnke ykazaHsl:

a) yron 1 — 3t0 yron mexny npsamoil AN u
m1ockocthio (ABCD);

0) yron 2 — 310 yron Mexnay npsmod ND u
miockocThio (MNPQ);

B) yrox 3 — 310 yrom Mmexmy mnpsmoit QC u
mnockocTsio (BNPC);

Jokaxwure.
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Haiigure omuoky.

ABCDMNPQ - ky0. Ha pucynke yka3aHsbI:

a) yros 1 — 310 yron mMexxay npsmoii NQ U IUIOCKOCTBIO
(DQPC);

0) yrox 2 — 3To yroj Mexmay npsiMmoii DP u TI0CKOCTEIO
(BNQD);

B) yroa 3 — 31o yroa Mexmy npsiMoil AC u TIII0CKOCTBIO
(AMNB).

Joxaxure.
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ABCDMNPQ - ky0.
[Toctpoiite yron
a) mexxay nmpsimoit DN 1 tutockoctsio (ABCD);
0) mexxy ipsimor DN u miockocteio (AMNB);
B) Mexay npsmoit DN u mockocteio (BNPC);
r) Mmexay npssmoit DN u mmockoctsio (AMPC).
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A D

ABCDMNPQ - ky0.
IToctpotite yron
a) mexxny npsmoir DN u utockocteio (MNPQ);
0) mexxny npsimoiit DN u mtockoctsio (DQPC);
B) Mexay npsimoit DN u miockocthio (AMQD);
r) Mexxay npsmoi DP u minockoctsio (AMPC).




A D

ABCDMNPQ - ky0.

1. Uemy paBHa BeIMUYMHA yIJIa MEXIY MPAMOH
DP u mmmockocteio (BNPC)?

2. YUemy paBeH ctg yria mexnay npsamoid ND u

A D

ABCDMNPQ - ky0.

1. Uemy paBHa BenmmunHa yriia Mexmy mpsmoil NC u
mIockocThio (AMNB)?

2. Yemy paBeH tg yria Mexay npsasMoit ND U m10CKoCTbiO

miockocTsio (MNPQ)? (DQPC)?
3. Hemy paBHa BEMMUMHA YIia MEXAY MPAMOH | 3 ey papna BennumHa yria Mexiy mpsmoil DP u
NQ u mockoctsio (DQPC)? mrockocTbio (AMPC)?
4. Uemy paBHa BENMYMHA YIIa MEXKIY MPAMOH | 4 Yewy pasen tg yriia Mexry npamoii DP H mI0cKoCThIO
DP u m1ockocThIO (BNQD)() (BNQD)Q
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ABCDMNPQ - ky6. ABCDMNPQ - ky0.

VYkaxnure W3 OTMEYEHHBIX Ha PHCYHKE YTIIbI MEXKIY
MPSIMOH U IJIOCKOCTHIO. JIOKaKUTE PaBUIBHOCTH CBOETO
BEIOOpA.

YKaxuTe U3 OTMEUEHHBIX HA DPHUCYHKE YTJIBI
MEXIy MpsSMOM M MJIOCKOCThIO. JlokaxuTe
MPaBIIBHOCTH CBOETO BHIOOpA.

WnpuBuayaibHbIE 32 aHAS
3ananue 1. OnuMnuaaHbie 321241 M0 KJIaccam
7 kiaace

7.1. MosxHO 1 B Tabnuie 5 X 5 KIETOK PacCTaBUTh 25 YHCEN Tak, YTOOBI CyMMa YeThIpEX YHCeN B KaKAOM
KBazpare 2 X 2 OblIa OTPHUIATESIIBHOMN, a CyMMa BCeX 25 9Hcell TOJI0KUTEITHLHOM?

7.2. Cy1miecTByeT JI TAKOE HATypaJbHOE YUCIIO 71, 9TO

n+n?+nd+ ..+n=m+ 1)

7.3. K HexoTOpoMy IBy3HAYHOMY YHCITY CJI€BA U CIIPaBa MPUIHCAIH M0 eIWHUIE. B pe3ynpTaTe NOTydrIn YUCIIO B
23 pasza Oorpllie IepBOHAYAIBHOTO. HaliauTe 3T0 NIBYy3HAYHOE YHCTIO.

7.4. VI3 TOYKM CTapTa Ha BEJOTPEKE KPYIJIOH (OPMBI CTapTOBAIM OIHOBPEMEHHO B OJHOM HANPAaBICHHH C
TTOCTOSTHHBIMH, HO Pa3HBIMH CKOPOCTSIMH JIBa BeJtocunenncta. I1epBrlii u3 HUX nenaeT KpyT 3a 4 muH 40 ¢, BTopoit —3a 5,5
MuH. Uepe3 HEKOTOpoe BpeMs IOCHe CTapTa IEPBBIA BEIOCHUIEIUCT IOTHAN BTOPOTO, H OHHU CO CKOPOCTBIO BTOPOTO
BEJIOCHUIICANCTA JOEXaIH A0 TOUKU cTapTa BMecTe. CKOJIbKO MUHYT OHH €Xaiu BMecTe?

7.5. IlonpoOyiiTe OTHICKATH TPOCTOM CTIOCOO BHIYMCIICHUS CyMMBI
1 1 1 1 1 1 1 1 1 1
sttt nt o et st oo T T e T on

M HaliauTe eé.

8 kiacce

8.1. BoccraHoBuTe IHGpHI X, ¥, Z B paBeHCTBE X5 - 3yz = 7850



8.2. lana xBagpatHas Tabmuna 3x3, 3al0HEHHAs] HATYpaJIbHBIMHU YMCIIAaMH. 32 OJUH XOJ] pa3periaeTcs K J00bIM
JIBYM COCEIHUM 4HCJaM NPUOaBUTh OJIHO U TO ke 4ucio. (CoceqHUMHU CUNTAIOTCS YUCIIA, KOTOPBIE 3alllCaHbl B KJIETKAX,
HUMEIOIIUX OOIIYI0 CTOPOHY.) MOXKHO JIM 32 HECKOJIBKO XO/I0B MOJYUYHTh: a) TaOJIHUILY, BO BCEX KIJIETKax KOTOPOH 3arncaHbl
Hynau? b) Tabnuily, B yIJIOBBIX KJIETKaX KOTOPOIl 3alIMCaHbl €AMHULIBI, & B OCTAJIbHBIX IIATH KJIETKaX — HyJIu?

8.3. JlokaxxuTe, 4TO MpH JIFOOOM HAaTypajbHOM 7 uucio 4™ + 5 menutcs Ha 3.
8.4. MenuaHa u BBICOTA TPEYTOJIbHUKA, TPOBEACHHBIC U3 OJHOMN BEPIIHUHBI YIJIa TPEYTOJIbHUKA, ACISAT STOT YrOJI Ha
TpHU paBHbIC YacTu. HailTu yriibl TpeyroiabHUKa.

8.5. Hekotopyto paboTy MOTYT BBIIIOJIHUTH Tpoe pabouux. BTopoli u TpeTuii MOTyT BMECTE BBITIOJHUTH €€ B TPU
pasza ObICTpee MepBOro; MEePBBIH U TPETHH MOTYT BMECTE BBITIOJIHUTH €€ B TPH pa3a ObIcTpee BToporo. Bo ckombko pas
TIEPBEII ¥ BTOPOH MOTYT BBITIOJTHUTE 3Ty pabOTy OBICTpEe, 9eM TPEeTHiA?

9 knacce
9.1. HaiimuTe 4yeThIpex3HAYHOE YMCIIO, KOTOpOE B 4 pa3a MEHBIIE YHCIA, 3alMCAHHOTO TEMHU XK€ IudpaMu B
00paTHOM TMOPSIKE.
9.2. Ha cropoHax MpaBHJILHOIO /-YrOJbHMKA BHE €ro IOCTPOCHBI KBajapaThl. M3BECTHO, YTO 271-yrOJIBHUK,
00pa30BaHHBIN BEepIIMHAMH 3TUX KBAJPAaTOB, OTIWYHBIX OT BEPIIMH /-YTOJbHHKA, SBISCTCS NMpaBWIbHBIM. [Ipu Kakux
3HAYCHUAX O3TO BO3MOXKHO?

9.3. CYH_ICCTByIOT JIK PA3JIMYHBIC HCUYCTHLIC HATYPAJIbHBIC YUCIIa k, In m, TaKUC, YTO BBINIOJHACTCA PAaBCHCTBO

1 1 1 1
—— =+ =2
1991 k l m

9.4. JInaronamu AC u BD Ttpanemuun ABCD (AD||CB) B3auMHO NepHEHAMKYJISIPHBI, IJIMHA CPEAHEH JIHMHHUU
Tpanenuu paBHa m. Ha 6onbiiem ocHoBaHuu AD B3sita Touka M Tak, uto AM=m. Haiinute nimny otpeska MC.

9.5. HaiiTi Bce pemenns ypapHeHHs x2 — y2 = 1996 B HeNbIX YnCIaXx.

10 xaacce

10.1. Ha cropone AC octpoyromnsHoro Tpeyroibarka ABC BeiOpana Touka D. Meanana AM mnepecekaeT BHICOTY
CH u otpesok BD B Toukax N u K coorBerctBenno. Jlokaxure, 9to ecimi AK = BK, To AN = 2KM.
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Pucynox 1

10.2. MmeeTcs ceMb CTakaHOB € BOJIOM: MEPBBIN CTaKaH 3aIl0JIHEH BOJON HAIOIOBUHY, BTOPOH — Ha TPETh, TPETUI
— Ha YeTBEPTh, YETBEPTHII — HA OJHY IATYIO, IATHII — Ha OJJHY BOCBMYIO, IIECTON — Ha OJIHY JI€BATYI0, U CEABMOM — Ha OAHY
necaTyro. Paspemaercs nepeiauBarhk BCIO BOAY U3 OJHOIO CTakaHa B JIPYTroOH WM IEpesMBaTh BOLY U3 OJHOIO CTAKAaHA B
JpyTOi A0 TEX MOop, MOKA OH HE 3alOJHUTCS T0BepXy. MOXKET JIM MOCiIe HECKOIBKHX IePEeMBaHNN KaKOW-HUOYAb CTaKaH
0Ka3aTbCs 3aII0JTHEHHBIM

a) Ha OJTHY JIBEHA/IIIATyl0; ©) Ha OJHY MIECTYI0?

10.3. YpaBuenue x° + ax + b = 0 uMeeT ABa Pa3INIHBIX JCHCTBUTEIBHBIX KOPHS. JIOKaXHTe, 4TO ypaBHEHHUE X~ +
ax’ + (b —2)x* — ax + 1 = 0 ©MeeT YeThIpe PA3THUHBIX eHCTBHTEIBHBIX KOPHSI.

10.4. Haiinute Bce MpoCThIE YUCIIA, KOTOPBIE SIBIISTIOTCS OJHOBPEMEHHO CYMMOH IBYX IMPOCTHIX YHCEN U Pa3HOCTHIO
JIBYX TIPOCTBIX YHCET.

10.5. Jlan getsipexyronsuuk ABCD, B kotopom AB = AD u ZABC = ZADC = 90°. Ha croponax BC u CD
BBIOpaHbI cooTBeTcTBeHHO ToukH F u E Tak, uto DF | AE. Jlokaxwute, uto AF | BE.

Pucynok 2

11 xaacc

11.1. Haiinure Bce HaTypaibHBIC YUCIA 1, IUTsl KOTOPBIX cymMa 1udp uucia 5" paBHa 2”.
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Pucynox 1
11.2. Touka O — ocHOBaHHE BBICOTHI YeThIpeXyroiabHoi nupamuabl. Chepa ¢ nearpom O kacaetcsi Bcex OOKOBBIX
rpaneii nmupamuasl. Touku A, B, C, D B34ThI 110CIe10BATEIBHO 110 OJJHOH Ha OOKOBBIX peOpax MUpaMHUIbl TaK, YTO OTPE3KU



AB, BC u CD mpoxonsat 4epe3 Tpu TOUKM KacaHusa cepbl ¢ rpaHsmu. Jlokaxute, yTo oTpe3ok AD mpoxoauT uepes
YETBEPTYIO TOUKY KacaHMs.

Pucynok 2

11.3. B mpsiMoyrosieHOM napajjlejieluIele OJHO M3 CEUCHHUH SBJIAETCS NPaBUIbHBIM IIECTUYTOJBHUKOM.
Jlokaxwute, 4TO 3TOT Hapajuieienunes — Kyo.

L

Pucynok 3

11.4. Ha crone nexanu nBe xomonbl, o 36 kapT B kaxzaol. [lepByto Komomy mepeTacoBaid M IMOJIOKWIA Ha
BTOPYIO. 3aTeM ISl KaXKIO0M KapThl MEPBOIM KOJObI HOCYUTAIN KOJIMYECTBO KapT MEXKIY HEl U TaKou 3Ke KapToi BTOpOi
KOJIOJBI (T.€. CKOJIBKO KapT MEXKIy CeMepPKaMu YepBel, MEK/y JaMaMHy THK, U T.1.). YeMy paBHa cymMMa 36 MOJTY4SHHBIX
qucen?

11.5. CymiecTByIOT Jii JeHCTBUTEIBHBIC YHCTA d, b ¥ ¢ TaKue, YTO MPU BCEX JCHCTBUTEIBHBIX X U ) BBIOJIHACTCS
HEPaBEHCTBO

[x+a|l+|x+y+bl+|y+c|> x|+ |x+y|+|y]|?

3ananue 2 . MeToabl pelieHUsl ypaBHeHHil H HEPABEHCTB ¢ MOIYJISIMH.
MeToasb! penieHns 3a/1a4, COAEPKAIMX MapaMeTPbl

14. Ilpu Kakux 3HAYEHMSIX a CHCTEMa HEPABEHCTB
x*+y’ <2ay—a’ +1

MMeeT POBHO JIBa pemieHus ?

y+a<s |x|
2. Haiiure Bce 3HAUEHHMS ITapaMeTpa a, IPU KaxI0M U3 KOTOPBIX CPE/IU pellieH il HepaBeHeTBa X +4a > 5+/ax uer uu
OJTHOU TOYKH OTpe3Ka [7;96].

2 2

3. TIpy KaKuX 3HAYCHHSX MapameTpa n ypasHemne (n°—4)x=n’—2n"—n+2

a) nMeECT CI[HHCTBCHHLIﬁ KOpPCHB,



0) nMeeT OECKOHEUHOE MHOXKECTBO KOPHEH;
B) HE UMEET KOPHEH.

X2+ 2x+1] ¥ +2x+1
4. Pemuts ypaBHEHUE | =

X | X '

5. Pemmts ypasuenue | x° +x—1|=| x* —x+1].

6. Pemnts ypasuenue | x> —1|+|x* —5x+6]= 5x—7.

7. Peumnts ypasuenne | 81x* —16 > 81x* —16.

8 Petuth ypaBuenue | x—2|+|x—3|+|2x—-8|=9.

9. Yemy paBHa CyMMa KOpHE# ypaBHeHHs (KOPEHb, €CIIH OH OJIMH) ypaBHEHHs

|3x—4|+x" 12| x|+36 _
x-=5

|x—21?

|x3+x|: 2
|x+1]  x+1

10. PemuTs ypaBHEHHE

11. Pewuts ypaBHEHUE \/xz +2x+1 —\/)c2 —4x+4 =3.

12. Pemnts ypaBuenne || x° +x+1| —Jx =X’ —x—+x—1.
13. Pernts HepaBeHcTRO || X° + X +1 | —Jx > x° —x—+x-1.

|x* =3x+2]|—x"+2x-1 <
|x[=[x—1]

14. PermuTh HEpaBEHCTBO

3aganue 3. 'eoMeTpHYecKue 3a1a41 HCCJIEN0BATEIbCKOI0 XapaKTepa B IIKOJIbHOI MaTeMaTHKe

1. B ocHoBaHME THpaMUABI JCKUT TPEYTOJBHUK C BHYTPESHHUMH YTJIAMHU O U 3 U pajuyCcoM OINUCaHHON
okpyxxHoct R. Bce GokoBbie péOpa mupamubl HAKJIOHEHBI K IUIOCKOCTH OCHOBaHUS moj yriom Y. Haligure oObEM
MUPaMHIBL.

VYkazanue: Hy:xHO 000CHOBATS:

a) MOCTPOCHUE N300PKEHNSI OCHOBAHUS BHICOTHI TUPAMUJIBI;
0) MoCTpOoeHNE YTII0B MEKIYy OOKOBBIMH pEOpaMH MUPAMHUIBI U TNIOCKOCTHIO €€ OCHOBAHWS.

2. B mpsimoyronsHOM TlapasuieenuIie/ic CTOPOHBI OCHOBAaHUS PAaBHBI @ M b, a €ro AMaroHaib COCTaBIISICT C
OOKOBO TPaHbBIO, CoEpIKaITeH CTOpoHy a, yroi 30°. Haligure 00bEM mapaieaenumneaa.
VYkazanue: HyHO 000CHOBAaTh IOCTPOCHUE YIIIa MEXTY JTUATOHAIBIO TTApaJlIeIIeUIe]/[a U ero OOKOBOW TPaHBIo.

3. Yemy paBeH 00BEM MPSIMOYTOJILHOTO TMapajuieienuiena, MaroHaib KOTOPOro UIMHBI a COCTAaBJISET C
MIOCKOCTHIO OCHOBAHHMS YTOJ 0, & C O0KOBOU TpaHbio — yron 7

VYkazanue: Hy:kHO 000CHOBATS:

a) MOCTPOCHHUE yTiIa MEXKY THArOHATBIO MapayIeSIeUIeIa ¥ MIOCKOCTHIO OCHOBAHUS;

0) OCTPOCHHE yIiIa MY TUATOHANBIO U IMJIOCKOCTHIO OOKOBOM IpaHHy.

4. B npsmom maparnienenwuiene CTOpOHbl OCHOBAHUS PaBHBI 3 CM M 5 €M, a OJTHA M3 AMaroHaje OCHOBAaHUS
paBHa 4 cM. Halinure nnuHy OOJbllield IUAroHay MapajulefienuIe/ia, 3Has, 4TO MEHbIIas o0pa3yeT C IUIOCKOCTHIO
OCHOBaHMA yrou 60°.

Ykazanue. YCTaHOBUTh, KaKas W3 JAWArOHAICH MapajuIeNIeIUIIea SBISICTCS MEHBINEH (HMCITOIb30BaTh CBOMCTBA
HAKJIOHHBIX K IJIOCKOCTH ¥ UX IPOEKIIMH Ha 3Ty TUIOCKOCTh). O0OCHOBATh OCTPOCHHE YIIIa MKy MEHBIIICH JHAarOHAIbIO
Y TUIOCKOCTBIO HIDKHETO OCHOBAHUS apasljIeNIeUIe a.

5. OcHoBaHWEM TIPSIMOTO IMapajuieJenuIeaa CIy>)KUT poMO co cropoHoit 4 cM m yriaom 60°. bompmas
MaroHallb  Mapajulelienunena ooOpa3yeTr C IUIOCKOCThIO OcHOBaHWs 45°. Haiimute OOKOBYH IOBEPXHOCTH
napajieienumnena.

Ykazanue. Y CTaHOBUTH, Kakas M3 MUaroHajell mapaielienuiena spissercs Oonpmieii. OO00CHOBATH IMMOCTPOSCHUE
yIla MEeXAY ATOW JUAroHajbIo U IUTIOCKOCTHIO HIPKHETO OCHOBAHUSL.



6. JTHO peOpo TeTpasipa paBHO 4 CM, a KaXI0e U3 OCTAIBHBIX 3 cM. Haliaute 00BEM TeTpaspa.
VYkazaane. OOOCHOBaTh TMOCTPOCHHE W300paKEHWST OCHOBAHMS BBICOTHI MUPaMHIBL. B KadecTBe

OCHOBaHHUS TETpadApa MOXXHO OpaThb paBHOOEIPEHHBI TpeyrosbHUK (Korga Bce OOkoBble pEéOpa paBHBI) WK
PaBHOCTOPOHHUH TPEYroJBHUK; B IEPBOM Cilydae 000CHOBaHHUE yepTeska siBIsieTcsl 00Jiee MPOCTHIM.

7. BricoTa mpaBMIBHON YeTHIPEXYTONBLHONW MHUpaMHUABI paBHa 3+/3 cM, a eé OGokoBoe pebpo 3 /5 om.
Haiigure BenmmuuHy ABYTpaHHOTO yTiia MIPH OCHOBAHWH ITHPAMHIBI.
VYkazanue. HyxHO 000CHOBaTh:

a) B KaKyl0 TOUKY IJTOCKOCTH OCHOBAHUS IPOCLUUPYETCS BEPIIMHA MUPAMUIBL;
0) mocTpoeHue Ha YepTeKe JINHEHHOT0 yrita ABYTPaHHOTO yTiia P OCHOBAHWUY TIHPAMUJIBI.

8. B tpeyromsanke ABC AC=BC=10 cM, <A=<B=30°. IIpsamas BD mnepneHAuKyIIpHa ILIOCKOCTH

naHHoro TpeyroiapHuka 1 BD= 5 cm. Haiiaure pacctosnue ot Touku D no mpsimoit AC.
VYkazanne. HyxHO 000CHOBAaTh MOCTPOCHHE M300paKeHUS MEepIeHANKYIsIpa u3 Touku D Ha npsmyio AC. Ilpu

ATOM cienyeT ydecTh, uro <ACB Tymoii, ¥ mOTOMy OCHOBaHWE 3TOTO MEPICHAMKYJsApa OyneT BHEIIHEH TOYKOH 1O
OTHOLIEHUIO K 0Tpe3ky AC

9.Touka M, nexamasi BHE IIOCKOCTH JIAHHOTO TIPSIMOTO yTJIa, YAaJieHa OT BEPIIMHEI yIiia Ha pacCTOSHUE a, a OT
CTOPOH Ha paccrosinue b. Halingute paccrossHue ot Toukd M 10 IIIOCKOCTH yria.

VYkazaane. O60CHOBATH MMOCTPOEHUE MPOCSKIINN TOYKH M Ha  TIJIOCKOCTH, B KOTOPOM JIGKUT JaHHBIN YTOJI, U Ha €T0
00€ CTOPOHBI.

10. B paBHOOEmpeHHOM TpEyTroJIbPHUKE OCHOBAaHWE M BBICOTA paBHBI 4 cM. JlaHHas TOYKa HAXOAWTCS Ha
paccTosHUU 6 CM OT IJIOCKOCTH TPEYTOJIbHUKA U Ha PABHBIX PACCTOSHUSX OT €ro BepimuH. Halaure 310 paccTosHue.

Ykazanue. Heo0x01M0o 000CHOBATH MOCTPOCHUE H300paXKeHsI OCHOBAHMSI IEPIICHAUKYJISpa U3 JAHHON TOYKU Ha
IJIOCKOCTh JAHHOTO TPEyTOJHHUKA.

11. OcHOBaHMEM MUPAMUJBI ABJISAETCA MPSIMOYTOJIBHBIN TPEYTOJbHUK C KareTamMu 6 cM 1 8cM. Bece nByrpanHble
YTJIBI TIPW OCHOBaHUH MMHPaMUILI paBHEI 60°. HalinuTe BRICOTY THpaMHUIBL.

VYkazanne. HyxHo 000CHOBaTh:

a) MOCTPOCHUE TOYKH, SBIISIOMICHCS OCHOBAHUEM BBICOTHI TUPAMHU/IBI;

0) mocTpoeHue INHEHHBIX YTIIOB ABYXTPAHHBIX YTIIOB MIPH OCHOBAHWH MHPAMHIBI.

12. Beraucnure 00bEM YeTHIPEXYTOIBHOM MUPAMHUIIBI, B OCHOBAaHHH KOTOPOH JISKUT PABHOOCIPCHHAS TPATICIUS C
HIDKHAM OCHOBaHHEM 2 CM, OOKOBOW CTOpOHOW lcM m ocTpeiM yriioM 60°, eciii M3BECTHO, YTO Bce OOKOBBIE pEOpa
MMApaMUIBI PABHBI 2 CM.

VYkazanne. O00CHOBATH MOCTPOSCHUE M300paKCHHSI BBICOTHI (J0Ka3aTh MPU MPOBEACHUN 0OOCHOBAaHUS YEPTEKa,
YTO OCHOBaHHMEM BBICOTHI TUPAMHUABI OY/IET SBIATHCS CEpPEeIUHA HIKHETO OCHOBAHUS TPATIEIIHH).

13. Jlan ky0 ABCDAB,C,D; ¢ pebpom a. Beraucnute miomnaas ceueHus 3Toro Ky0a IIOCKOCThIO, TPOXOISIICH
yepe3 nuaronains AB; 60koBoit rpanu u cepenuny M pedpa CD.

14. Haiinmure iomans ceaenus kyba ABCDA | B,C D, miiockocTsio, mpoxoasimeii uepe3 BepmuHy D u cepeauHb
M u N pébep A;B;u B,C, , eciiu pebpo kyba pasHo 1.

15. Beicora nunmuHApa 8cM, paamyc ocHOBaHHUSA ScM. L{uamHAp mepecedéH IUIOCKOCTHIO TaK, YTO B CEUCHUH
noiryyaeTcs kBaapaT. Haliiure paccTossHAE OT TUIOCKOCTH CEUSHUS JI0 OCH IIWIHHIIPA.

VYkazanwue. Jloka3ath, 4YTO B CEUCHUU IIIUHJPA TUIOCKOCTHIO MOXKET TOJMYYUTHCS KBaJpaT JIUIIb B TOM Clydae,
KOT/Ia CeKyIlas IJIOCKOCTh MapajulelbHa OCH IMWIMHIPA, TPUYEM BhICOTA IIMIIMHApA HE JOJDKHA MPEBBIIIATH TUaMETpa
ocHOoBaHUA. OOOCHOBATh MOCTPOCHHUE OTPE3KA, BHIPAKAOIIETO PACCTOSHUE OT MPSIMO# (OCH IIIIUH/IPA) 10 MapauieIbHON
el TUTOCKOCTH (CeKyTIIeH).



16. OGpa3yromas KoHyca paBHa 6 cM U 00pa3yeT ¢ ero OCHOBaHUeM yroit 45°, HaiiuTe riomniaas ceueHus KoHyca
IJIOCKOCTBIO, MPOBEAEHHOM Yepe3 IBE ero 00pas3yIolle, yroja MeXIy KOTOPEIMU paBeH 60°.

VYkazanne. Heo6xonuMo 000CHOBATS:

a) MOCTPOEHHUE yTIIa MEX Ty 00pa3yrolel KOHyca 1 IIIOCKOCThIO €T0 OCHOBAHUS;

0) cymecTBOBaHHE CEUSHUS, IPOXOIAIIETO Yepe3 IBe 00pa3yIoniue, yroj MeX 1y KOTOPsIME paBeH 60° (HalyTes
JIY CpeI MHOKECTBA 00pa3yIOIINX KOHYyCa JIBE TAKUE, YTrOJl MEXTy KOTophiMu 60°7).

17. B tpamermuu ABCD wu3BectHBl 60KOBBIe cTOpoHBI AB = 7; CD = 28 m BepxHee ocHoBanne BC = 5.
2
H3BecTHO, 4TO COS Zpcp= 7. Haiigure AC.

18. Oxpyxnoctu ¢ nearpamu O; m O, mepecekarorcs B Toukax A um B. U3BecTtHO, 9TO ZAOB = 90; £
AO,B =60; OO, = a. HaiiguTe paguycbl OKpYKHOCTEH.

19. Touku A, By, C; — ocHoBanus BbicOT TpeyroabHuka ABC. Yrisl Tpeyronsauka A BC pasast 90°, 60° u
30°. Haiinure yrias! Tpeyronsanka ABC.

20. OcHoBaHUs Tparnernuu paBHBI a U b. [Ipsmast, mapaienbHas OCHOBAHUSAM, Pa30MBaET TPAICIUIO HA JIBE
Tpamnenuy, IUIOIAaA KOTOPhIX OTHOCATCS Kak 2:3. HaiimuTe mmHY OTpe3ka 3TOH NpSMOM, 3aKIFOUEHHOTO BHYTPH
TparneIuy.

21. Tpanerus ¢ ocHoBaunusmu 14 1 40 BrMcana B OKPY>KHOCTE paguyca 25. Haiinure BRICOTY Tparelyu.

22. [Ipsmas kacaeTcst okpykHocTel R u r B Toukax A u B. M3BecTHO, 4TO paccTOSHNE MEX 1y IEHTPaMH PaBHO

a, npuuéM r <R u r+R<a. Haiitu AB.
23. Tpeyromsank ABC Bnmcan B OKpyXHOCTB paamyca 12. M3Bectro, uro AB = 6 u BC = 12. Haiitu AC.

24, BricoTsr Tpeyronsanka ABC mepecekarorcs B Touke H. M3Bectno, uto CH=AB. Haiigure yron ACB.

25. Oxomno tpeyronsHuka ABC onucana okpyxHocTh ¢ HeHTpoM O, yron AOC pasen 60°. B TpeyroiabHuk
ABC Brmcana oKpy>XHOCTE ¢ rieHTpoM M. Haiinure yrom AMC.

26. B tpeyromsanke ABC mposenensl BeicoTEI BM 1 CN, O — 11eHTp BIIMCAaHHON OKPY>XKHOCTH. MI3BeCTHO, 9TO
BC =24; MN = 12. Haiigure paguyc oKpyKHOCTH, ONIMCAaHHON 0KoJI0 TpeyronbHuka BOC.

27. UYepes cepenuny cropons! AB kBagpata ABCD nposenena npsmas, nepecekatomias npsameie CD u AD B

Toukax M u T cooTBeTCTBEHHO M 00pa3ys ¢ mpst Mot AB yron o , tga = 3. Haiimute miomans Tpeyroiasauka BMT, ecim
ctopoHa kBagpara ABCD pasHna 4.

28. [Han napannenorpamm ABCD, AB =2, BC=3, Z4=60". OKpyXHOCTb C LIEHTpOM B Touke O KacaeTcs
OuccekTpuchl yrina D u IByX CTOpOH mapajuiejorpamMma, UCXOISIINUX M3 BEpPIIMH OJHOIO ero ocrtporo yria. Haiimure
10 IhL 9eThipéxyronpauKa ABOD.

29. Han nmapamnenorpamm ABCD AB = 3, BC =5, Z4=60". OKpyXHOCTb ¢ LIEeHTpoM B Touke O kacaercs
OuccekTpuchl yriaa D u IByX cTOpOH mapajuienorpaMma, UCXOASIIMX W3 BEPLIMHBI OJHOTO €ro octporo yria. Haiigure
miomane 4etelpéxyronsarnka ABOD.

30. B npsmoyromsanke ABCDAB = 2, BC =\/§. Touka E na npsmoii AB BbeIOpaHa Tak, 9T0 ZAED =Z£
DEC. Hatinute AE.



