MHWHOBPHAYKH POCCHUHU

DenepaibHOE TOCYAAPCTBEHHOE OK/IZKeTHOE 00pa3oBaTe/ibHOE YUpeKIeHHe BbICIIero 00pa3oBaHust
«'opHO-AJTaliCKMii TOCY1aPCTBEHHbI YHUBEPCUTET
(PI'OY BOT'AT'Y, I'AT'Y, I'opHo-AJTaiickuii rocy1apCcTBeHHbIH YHUBEPCHTET)

HUccaenoBaresibCkue 3a1a4M B Kypce MATEMATUKH
paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)

3akperuieHa 3a kadeapoit kadeapa maTeMaTUKu, GU3UKHU U UHPOPMATUKH

YueOHblil 1an 44.04.01_2023_683M.plx
44.04.01 IMenarormnueckoe 0Opa3oBaHUE
MaremaTmaeckoe oOpa3oBaHue

Dopma o0ydeHHs OYHas

OO6w1as Tpy10eMKOCTh 23ET

Yacos 110 yd4e6HOMY ILIaHY 72
B TOM YHCIIE:
ayIUTOPHBIC 3aHATHUS 54
caMoCTOsITeNbHAs paboTa 8,1
4acoB Ha KOHTPOJIb 8,85

Pacnpeuene}me YacoB JUCHUILIMHBI IO ceMecCTpaM

BI/IZ[I)I KOHTPOJII B CEMECTpaAX:

3a4eThI C OLIEHKOM 3

Cewmectp 320
(<Kypc>.<CemecTtp Ha Kypce>) Utoro
Henens 11 5/6
Bup 3ansTuii i PII v Pl
Jlekum 18 18 18 18
[IpakTuueckue 36 36 36 36
Koncynprauuu (miis cryneHra) 0,9 0,9 0,9 0,9
Kontpons camocrositensHoil pabotel npu nposenenun (0,15 10,15 10,15 0,15
aTTecTaluu
Uroro ayn. 54 54 54 54
KonrakrtHas pabora 55,05 |55,05 55,05 |55,05
Cam. pabora 8,1 8,1 8,1 8,1
Yacs!l Ha KOHTPOJIb 8,85 [8,85 8,85 18,85
Uroro 72 72 72 72




Mporpammy cociaBun(m):

K.(p.-m.H., doyewm, Baticonanosa I A. _ 1 8

PaGouas nporpaMma AMCUHMIIHHbI
HcenenosaTe/ibCKHe 321241 B Kypee MATEeMATHKH

paspaGotana B cooteeTcTBHM ¢ PTOC:
denepanbHblii rocyAapCTBEHHbIH 00pa3oBaTebHbIH CTAHNAPT BICLICTO 0fpa30BaHus - MATKCTPATYpA 10 HANPaBNEHHIO MOATOTOBKA
44.04.01 Menaroruueckoe oGpasosakue (npukas MunoGpHayku Poccun o1 22.02.2018 1. Ne 126)

COCIARNEHA HA OCHOBAHMHM YueOHOro niaxa:
44.04.01 Nenaroruyueckoe o0pasoBaHne
YTBE[/K/IEHHOTO Y4EHBIM COBETOM By3a OT 26.12.2022 npoTokon Ne 12.

PaGouas MporpaMma yTBepk/IeHa Ha 3acelaHui Kadeapbl
Kadeapa MaTeMaTHKH, GUIUKH 1 HHPOPMATHKH

MMpotoxon ot 09.03.2023 npoTokon Ne 8

W.o. 3ap. nadhenpoit Bornanosa Pana AnexcaniposHa



BusupoBanue PII/I niist ucnoiHeHUs B 04epeHOM Y4eOHOM roay

PaGouas nmporpamma nepecMoTpeHa, 00CyXIeHa U 0100peHa ISt
ucrnonHeHus B 2024-2025 yaeOHOM Toy Ha 3acenaHuu Kadeapbl
Kadeapa MmaTeMaTUKHU, PU3NKU U MHPOPMATHKH

[Iporoxomor 2024r. Ne
3aB. kadenpoii u.o. bornanosa Pana AnexcanapoBna

Buzuposanmue PIL/I ns ucnonnennsi B ouepeHOM y4eOGHOM roay

PaGouas nmporpamma nepecMoTpeHa, 00CyX/1eHa U 0100peHa st
ucnoyiHenus B 2025-2026 yueOHOM o1y Ha 3aceqaHuy Kadeapbl
Kadeapa MaTeMaTHKH, QU3NKHA U HHGPOPMATHKH

IIpoTokomor _ 2025r. Ne
3aB. kadenpoi u.o. bornanosa Paja AnexcanapoBHa

Buzuposanmue PII/I nis ucnonnennsi B ouepeHOM y4eOGHOM roay

Pabouas mporpaMma nepecMoTpeHa, 00CYKAeHa U 0100peHa s
ucronHenus B 2026-2027 yue6GHOM TOy Ha 3aceTaHny Kadheapsl
Kadeapa MaTeMaTHKH, QU3NKH U HHGPOPMATHKH

IIpoTokomor _ 2026r. Ne
3aB. kadenpoi u.o. bornanosa Pana AnexcanapoBHa

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

Pabouast nporpamma nepecMoTpeHa, 00CyX1eHa U 0100peHa st
ucnoyiHeHus B 2027-2028 yueOHOM roay Ha 3acefaHny Kadeapsl
Kadeapa MmaTeMaTUKHU, PU3NKU U HHPOPMATHKH

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



1. HEJIX ¥ 3AJAYU OCBOEHUSA U CIMITJINHBI

L.

[

L]enu: hopMupoBaHUE Y MarHCTPAHTOB NPOHECCHOHATBHBIX KOMIIETEHIIMH B TIPOLIECCE PELICHHS UCCIIEA0BATENbCKIX
3a[ja4 MaTeMaTHK{ MOBBIIIEHHOTO U BBICOKOT'O YPOBHEH CIIOKHOCTEH.

1.2

3a0auu. 1.OopMHUpPOBAHUE U PA3BUTUE CITIOCOOHOCTEH MAarkMCTPAHTOB WACHTHU(QHUIIMPOBATh U PEUIATh PEAMETHBIC
3aJla4d MCCICIOBATEIBCKOTO TUIIA HA OCHOBE UMCIOIIUXCS 3HAHUM, B TOM YHCJIC PA3IMIHBIMH CIIOCO0AMH B paMKax
9TOTO0 Kypca.

2.DopMUpOBAHUE CIIOCOOHOCTH MaruCTPAHTOB PEIaTh 3aJa4X UCCICIOBATEIBCKOTO THUIIA MEXKIIPEIMETHOM,
MPaKTUYECKOM, TMIHOCTHOH MM CONMATLHOW HAPABJICHHOCTH, B TOM YHCIIC HA OCHOBE COCTABJICHUS
MaTeMaTHYECKOW MOJICITH.

3.®opMupoBaHKe CIIOCOOHOCTH M TOTOBHOCTH MarucTPaHTOB MCCIIEIOBATh MHIUBHYaIbHbIE OCOOCHHOCTH
OTHOIICHHS YYAIIUXCS K IIKOJIBHOMY KypCy MaTeMaTHKHU KaK MPEAMETY 00ydYeHusI.

4. ®opMHupoOBaHUE YMEHUN MaruCTPaHTOB SKCIIEPUMEHTAIBHO TPOBEPITH YQPEKTUBHOCTD pa3paboTaHHON METOIWKH,
Jienath 000CHOBaHHbIE BBIBOJIbI, 0(OPMIIATH, MPEICTABIATH M 00OCHOBBIBATH PE3yIbTATHI CBOETO
npodecCHOHANIBLHOTO HCCIIETOBAHHS.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIL: |Bl .B.JIB.02

2.1

TpeGoBaHus K NpeABaApUTEIbHON MOATOTOBKE 00y4alOLIerocs:

2.1.1

Anre0pa 1 METO/IMKA €€ MPEToAaBaHuUs

212

Z[OHOJ'IHI/ITCJ'IBHLIC TJIaBbl MATEMATHUYCCKOI'O aHaJIn3a

2.13

I/I36paHHI>I€ TJIaBbl TCOMETPHU

2.2

ﬂI/ICHI/IlI.]II/IHl:I U MPAKTUKH, JI1 KOTOPHIX OCBOCHUE JTAHHOM TUCUMIJINHBI (MO}ly.]'Iﬂ) HeOﬁXOHHMO KakKk
npeamecTreylouiee:

2.2.1

BelnonHeHye U 3alUTa BbITYCKHON KBaIH(UKALMOHHON paboThl

3. KOMIIETEHIIMHN OBYYAIOIIET'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI

(MOAY.JIs)

IIK-1: CniocodeH caMoCTOATEIbHO NPOBOIMTH HAYYHbIE HCCJIEI0BAHNSA B IIPeJIMETHOI 00/1aCTH M MeTOANKe 00yUeHUst

HN-1.IIK-1: O6aagaer cnienMaJdbHbIMU HAYYHBIMU 3HAHUSIMH B NPeAMETHOI 00/1aCTH U METOAUKe 00y4YeHHs

3HaeT u BJIaACCT CriCUAJIbHBIMH HAYYHBIMU 3HAHUAMU PCHICHUS 3aJa4 MATECMAaTHUKU U METOJUKE UX 06y‘I€HI/I$I.

HU-2.11K-1: YMeeT NpuMeHSATH COBpPeMeHHbIe METOAUKN MaTeMATHUECKHUX HCCJIeJOBAHMII B 00pa3oBaTe/bHOM Mpoliecce

VYmeer MNPUMCHATH COBPEMCEHHBIC METOJANKN MAaTCMAaTUICCKUX I/ICCJ'ICZ[OBaHI/Iﬁ IpH pCIICHUHU 3a/]a41 MATCMAaTHUKU.

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOY JIsI)

Kox HaumenoBanue pasgenos u TeM /Buj | Cemectp / | Hacos | Komneren- | Jluteparypa | Aure | Ilpumeuanue
| 3aHATHSA 3aHATus/ Kvbne 100 DAKT.
Paznean 1. 1. Beenenne. OcHOBBI
HCCIeI0BATeNILCKOM 1eATeJIbHOCTH.
1.1 Mertononorus kypca 3 2 NA-1.11K-1 (JI1.1 JI11.2J12.1 0 Bomnpocsr k
«MccnenoBaTenbeKue 3a1a4n B Kypce NA-2.11K-1 3a4eTy
MaTeMaTHKe»

OCHOBBI HCCIIEI0BATEIILCKON
JIeSITeIbHOCTH IIKOJIHHUKA.
[onsTHe nccnenoBaTebCKUX 3a1ad.
Turel uccne10BaTENbCKUX 3a/ay.
Metoabl 1 GOPMBI HCCIICTOBAHH.
IIpoekTHas AEATEIBHOCTb.
PesynbpTarel npoekTHON AEATETHLHOCTH
mKoJgbHUKA. OJIMMITHAIHBIE 33/1a4H.
HccnenoBarensckas ASTEIbHOCTD
YUUTEIS MaTeMaTHKH.

/JTex/




1.2 HccnenoBarenbckue 3aJau B 00yu4eHUU 8 nAa-1.1IK-1 |JI1.1 JI1.2J12.1 Bomnpocsl k
marematuke. Onumnuaansie 3aaaqn. /TIp/ NA-2.11K-1 3a4ery.

1.3 Uccnenosarensckas qesiTenbHOCTD 2 NA-1.IIK-1 [JI1.1 J11.2J12.1 Bompocsr k
yuutens matematuku. /Cp/ NA-2.11IK-1 3a4eTy.
Pazgen 2. 2. UccienoBaTtebekue 3a1a4u
110 TEOPUHU YHceJl U anaredpe

2.1 Mertonp! pemenus uccaea0BaTeNbCKIX 6 NA-1.IIK-1 [JI1.1 J11.2J12.1 Bompocsr k
3a[a4 TEOpUH Yuceld. MeTobl peeHus na-2.11K-1 3a4ery.
HCCIIE0BATENILCKHX 3a1a4 aJIreOphl. KonrponbHas

pabota 1.
/JTex/

2.2 Mertonp! pemenus uccaea0BaTeNbCKIX 12 NA-1.IIK-1 [JI1.1 J11.2J12.1 Bompocsr k
3a[a4 TEOpUH 4uceld. MeTobl pereHus na-2.11K-1 3a4ery.
HCCIIeIOBATENBCKUX 3a1a4 anreopsl. /TIp/ KontponbHas

pabora 1.
2.3 CocCTaBUTH KOMITJIEKT HCCIIET0BATENbCKIX 2 NA-1.IIK-1 [JI1.1 J11.2J12.1 Bompocsr k
3aja4 1o reopuu yucen /Cp/ NA-2.11K-1 3a4ery.
KonrponbHas
paboTa 1.
Pa3nen 3.3. Metoas! pemienust
YPaBHEHMIi M HEPABEHCTB € MOIYJISIMH.
MeToab! peleHns 32124, COAEPKAIMX
napameTpsbl.

3.1 Mertonp! pemeHust ypaBHEHUH 1 6 NA-1.IIK-1 [JI1.1 J11.2J12.1 Bompocsr k
HEPaBEHCTB C MOAYJIIMU. MeTonbl na-2.11K-1 3a4ery.
peLeHus 3a1a4, COAEPIKAIINX TapaMeTPBhI. WunuBnayaisH
/JTex/ bl€ 3a1aHus 2.

3.2 Mertonbl pelieHust ypaBHEHUN U 12 NA-1.IIK-1 [JI1.1 J11.2J12.1 Bompocs! k
HEPaBEHCTB C MOIYISIMU. MeToIbI na-2.11K-1 3a4ery.
peLeHH s 33/1a4, COJePIKALINX [TapaMETPHI. WunuBuayaibH

bl€ 3a1aHus 2.
Mp/

3.3 CocTaBUTh KOMILIEKT UCCIEA0BATENBCKUX 2,1 nA-1.1IK-1 |JI1.1 JI1.2J12.1 Bonpocsl k

3a1a4, cojiepKaiux napamerpsl. /Cp/ NA-2.11K-1 3a4ery.
WunuBunyansH
bl€ 3a1aHus 2.

Pasznen 4. 4. 'eomeTpuuecKkue 3a1a4u

HCCIIeI0BATENILCKOr0 XapaKTepa B

MaTeMaTHKe.

4.1 T'eomerpuueckue 3a1au Ha yCTaHOBICHUE 4 NA-1.I0K-1 |JI1.1 J11.2J12.1 Bompocs! k
1 YyTOUYHEHUE CBSI3U MEXIy BETUUYNHAMHU; na-2.11K-1 3a4ery.

Ha BBISICHEHHE CBOMCTB r€éOMETPUYECKUX Konrponbhas
00BEKTOB. paboTa 2.
T'eomerpuueckue 3ana4un WunuBuayaibH
HCCIIE0BATENILCKOTO XapaKTepa Mo bI€ 3aJaHus 3.
IUTAHUMETPUU B MaTEeMaTHKE.

/JTex/

42 I'eomerpuueckue 3agauu no 4 NA-1.I0K-1 |JI1.1 J11.2J12.1 Bompocs! k
CTEPEOMETPHUH HCCIIEI0BATENHCKOTO Na-2.11K-1 3a4ery.
xapakrepa B Matematuke. /IIp/ KonrposnbHas

paboTa 2.
WunuBunyansH
ble 3aaHus 3.

4.3 CocraBiieHuE METOIMYECKOTO 2 NA-1.I0K-1 |JI1.1 J11.2J12.1 Bompocs! k
COTIPOBOKJCHUS K PEIICHUIO na-2.11K-1 3a4ery.
TeOMETPHUYECKHX 3a/1a4 10 CTEPEOMETPHUHU Konrponbnas
HCCIIEI0BATENILCKOTO XapakTepa B pabora 2.
matematuke. /Cp/ WunuBunyansH

pI€ 3aaHus 3.

Pa3nen 5. KoncyabTanun




5.1 Koucynperauus no aucuuniaunne /KoHe/ 3 0,9 | UO-1.1IK-1 |JI1.1J11.2J12.1f 0O
NA-2.I1IK-1
Pa3nen 6. [IpomexxyTouHas aTrecTanust
(3a4ér)
6.1 TToxroroBka k 3auéty /3auérCOY/ 3 8,85 | UA-1.IIK-1 [JI1.1 JI1.2J12.1 0
NA-2.11IK-1
6.2 Konrakrnas pabora /KCPATT/ 3 0,15 | UA-1.IIK-1 (JI1.1 JI1.2J12.1 0
na-2.11K-1

5. ®OHJ OHEHOYHBIX CPEJICTB

5.1. IlosicHuTEeILHAS 3aNIMCKA

1. Haznauenue ¢oHzma OLEHOUYHBIX cpeacTB. OLEHOYHbIE CPeICTBA NPEHA3HAYEHBI I KOHTPOJISL ¥ OLIEHKH 00pa30BaTeNbHBIX
JIOCTHXKEHHH 00y4aronIuxcsi, OCBOMBILUX IporpaMMmy y4eOHOH aucuuiuinabl «MccnenoBarenbekue 3a1a4u B Kypce MaTeMaTHKID.

2. ®OoHA OLICHOYHBIX CPEICTB BKIIOYAET KOHTPOJIBHBIE MaTepHaiIbl IS IPOBEICHUS TEKYILETO KOHTPOIA B popMe HHAMBUAYaTbHOTO
3aJjaHus, KOHTPOJILHBIX PaboT, a TAKXKe [yl NPOMEXYTOUYHOM aTTecTanr B GopMe BOIPOCOB K 3aYETY C OLIEHKOM.

5.2. OueHo4HbIe CpeACcTBa I/ TEKYIero KOHTPOJIst

WnnuBunyaneHble 3ananus  (cM. Ipuiioxenue 1).

3amanne 1. OnuMuaaHbIie 3a1a4n

3ananue 2. MHauBuayansHoOe 3a1aHue. MeToIbl pelIeHUs] ypaBHEHUI 1 HEPAaBEHCTB C MOLYJIIMU. MeTo/Ibl pelieH s 3a1ad,
COJIEpKAIIUX TaPAMETPHhI

3ananue 3. 'eomeTpuueckue 3aaqu UCCIIEI0BATEIbCKOTO XapaKTepa B IIKOJIbHON MaTeMaTHKe

Kpurepun oneHkH.

OTMeTKa «oTIn4HO», 84-100%, MoBBILIECHHBIH ypoBeHb. O0yUaromuicst 00HAPYKUII BCECTOPOHHEE, CHCTEMAaTHIECKOe U TITy0oKoe
3HaHHe y4eOHO-IPOrpaMMHOI0 MaTepuala, yMeHUe CBOOOTHO BBIIOJIHATH 3a/1aHUsl, IPEAYCMOTPEHHbIE IPOTrPaMMON, YCBOMII
OCHOBHYIO JINTEPATYPY U 3HAKOM C JIONOJTHUTEIHHON IUTEPATypOi, pEKOMEHI0BAaHHON POTPaMMON AUCUUTUIHHEI, YCBOMII
B3aMMOCBSI3b OCHOBHBIX ITOHATHUN TUCUMIUIMHBI B MX 3HAYSHUU JUI1 IpuoOpeTaeMoii mpodeccuu.

OTMeTKa «xopouo», 66-83%, moporoBelil ypoBeHb. O0ydaromuicst 00HapyKUII TOJTHOE 3HAHNE y4eOHO-IIPOrpaMMHOTO MaTepraa,
YCIICIIHO BBIIOJHUII IPEAYCMOTPEHHbIE IPOTPaMMOM 3a1aHUs, YCBOMII OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAaHHYIO IPOTPaMMOi
JCIUIUTAHEL, TIOKa3aJl CUCTEMAaTHYECKUI XapaKkTep 3HaHUH 110 JUCIMIUIMHE U CIIOCOOCH K UX CaMOCTOSATENbHOMY IIOTIOJIHEHHUIO U
0OHOBJICHHUIO B X0/JIe JaJIbHeIel yueOHON paboThl U NPOPECCHOHABHOM 1S TEIbHOCTH.

OTMeTKa «yJOBIETBOPUTENEHO», 50-65%, moporoBelil ypoBeHs. OOy4aromuiics 0OHapyKHUI 3HAHHE OCHOBHOTO yueOHO-
MIPOrpaMMHOI0 MaTepuana B o0bemMe, He0OXOAUMOM ISl laNbHeiel yueObl u npencrosieil padboTsl 1o npodeccuul, CIpaBUIICs C
BBITIOJTHEHUEM 33JJaHUMH, IPETyCMOTPEHHBIX IPOTPaMMOi, 3HAKOM C OCHOBHOM JTUTEPaTypOi, PEKOMEHAOBAHHOM MTPOrpPaMMOil
JUCLUIUINHBI, TOITyCKAaeT HETOYHOCTH, 00J1a/1aeT HEOOXOJUMBIMH 3HAHUSIMHU JIJISl UX YCTPaHEHHS 0] pYKOBOJCTBOM.

OTMeTKa «HEeYIOBIETBOPUTENbHOY», MeHee 50%, ypoBeHb He copMupoBad. OOydaromuiicss He 3HaeT 3HAYUTEIBLHON 4acTh
IIPOrpaMMHOI0 MaTepHaa, JI0MyCKaeT CYIECTBEHHbIE OIINOKH, HE YMEET BBICIUTH IJIABHOE U JIEJIaTh BBIBOIBI.

KonrpoibHble paboTh! (CM. IpHiIokeHue 1).

Kontponbnas padora Ne 1.MccnenoBarenbckue 3a1auu 1Mo TCOPUH YHCEI U aaredpe

KounrpomnbHas pabota Ne 2. ['eomeTpudecKkue 3a/1auu UCCIEA0BATENbCKOIO XapaKTepa B IIKOIbHON MaTeMaTHKE

Kputepun olieHKH KOHTPOJIBHOM PabOThI.

OlLeHKa OTIMYHO» BBICTABISIETCS, €CIM MAarMCTPAHT UMEET IIIyOOKHE 3HaHUsl ydeOHOro MaTepuaia o TeMe KOHTPOIbHOR paboTsl,
MIOKA3bIBAET YCBOCHNE B3aUMOCBSI3H OCHOBHBIX ITOHSTHI HCIIOIB3YEMbIX B paboTe, CMOT OTBETUTDH Ha BCE YTOUHSIONINE U
JIOHOJIHUTENIbHBIE BOIPOCHL. MarucTpaHT AeMOHCTPUPYET 3HAHUS TEOPETUYECKOTO U IIPAKTUYECKOr0 MaTepuaa o TeMe
MIPAaKTHYEeCKOH paboTHI, ONpeeNseT B3aUMOCBS3H MEXIy ITOKa3aTe/sIMU 3aJa4l, 1aET IPaBUIBLHBIA aITOPUTM PELICHUs, ONpeeseT
MEKAUCHUILIMHAPHBIE CBSI3U [0 YCIIOBUIO 3aJaHUsL.

Or1eHKa «XOPOILO» BEICTABISACTCS, €CIIM MarkuCTPaHT II0Ka3ajl 3HaHHe yueOHOTo MaTepuana, yCBOMI OCHOBHYIO JINTEPATYypPy, CMOT
OTBETUTH [IOYTH MOJHO HA BCE 3a/laHHBIE JIONOJIHUTENbHBIE U YTOUHSIIOUINE BOIIPOCHL. MArUCTPAHT JIEMOHCTPUPYET 3HAHUS
TEOPETHYECKOTO M MPAKTHIECKOTr0 MaTepuasa o TeMe KOHTPOJIBbHOH padoThl, OIycKask He3HaYNTENIbHbIE HETOYHOCTH IIPH PEIICHUH
3aj1a4, UMesl HEMOJIHOE IOHUMAaHUE MEKAUCLUILIMHAPHBIX CBA3eH IIPU NPABUILHOM BbIOOPE aIrOpUTMa PEILCHUS 3a1aHHs.

Or1eHKa «yIOBIETBOPUTEIBHOY» BEICTABIIAETCS, €CIIM MArHCTPAHT B LIEJIOM OCBOMJI MaTepuai KOHTPOJIbHOW paboThI, OTBETWII HE Ha BCE
YTOUHSIIOLINE U TOTIOJTHUTENBHBIE BOIPOCH. MarucTpaHT 3aTpyAHSCTCS ¢ IPaBUIBHON OLIEHKOH MPEATIOKEHHON 3a1aun, AaET
HETOJHBIN OTBET, TPEOYIOIU HAaBOISIIUX BOIIPOCOB IIPENOIaBaTels, BHIOOP alropUTMa PELICHUS 3aa4y BO3MOXKEH [IPU HABOASIIUX
BOIIPOCAaX MPerogaBaTes.

Ol1eHKa «HEYAOBIETBOPUTEIILHOY BBICTABILIETCSI MATUCTPAHTY, €CIM OH UMEET CYIIECTBEHHbIE IIPOOEbl B 3HAHUSIX OCHOBHOI'O
yueOHOro MaTepuana KOHTPOJIbHON pabOTEI, KOTOPHIH MOTHOCTHIO HE PACKPBLT COIEPKAHIE BOPOCOB, HE CMOT OTBETHUTH Ha
YTOUHSIOLIME U JIONOTHUTENbHBIE BOIIPOCHI U AT HEBEPHYIO OLIEHKY CUTYaLlUH, HEIIPABUJIBHO BbIOUPAET alfOPUTM JEUCTBUIL.

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

[MuceMeHHBIC paOOTHI HE MPEIYCMOTPCHEL.

5.4. OneHo4HbIe CpeICTBA IS MPOMEKYTOYHOI aTTeCTallUK




Bormpocksl k 3adery

. Metononorus xkypca «MccnenoBarenbckue 3aja4il B IIKOJIBHOW MaTeMaTHKE)

. OCHOBBI HCCIIEOBATEIBCKON AEITENHHOCTH MIKOJIHHUKA.

. ITonsTHe UccaeI0BATENHCKUX 3a1aY.

. Tunsl uccaeI0BaTENLCKUX 3a/1a4.

. Metonsl ¥ GOpPMBI UCCIIETOBAHUIA MaTEMaTHIECKHX 3aad.

. [IpoexTHast neATENHHOCTh B MaTeMaTHKe. Pe3ynbTaThl MPOSKTHON ACSITEILHOCTH IITKOJIBHUKA.

. OnuMnuagHbIe 3a1a49M, KaK CPEJCTBA U YCIOBHS JACSITEIBHOCTH 00YJaFOIIUXCS.

. UccnenoBaTenbekast 1EATENbHOCTh YIUTEISI MaTEMAaTHKH.

9. MeTobl pemieHns UCCICIOBATEIBCKHX 3a/1a4 TCOPHH YHCEI. METOIbI PEIICHUS UCCICIOBATEIbCKHX 3a/1a4 alnreOphl.

10. MeTop! pelieHus: ypaBHEHUI 1 HEPABEHCTB ¢ MOAYJISIMU. MeToIbl pelIeHns 3a]1a4, COAEPKALIUX MTapaMeTpPHI.

11. T'eomeTpuyeckue 3aa4u Ha YCTAaHOBJICHUE U YTOUYHEHHE CBSI3U MEX]y BEIMUYMHAMMU; Ha BISICHEHHE CBOMCTB
T€OMETPUUECKUX OOBEKTOB.

12. TeomeTpuyecKkue 3aa9u UCCIIEOBATEILCKOTO XapakTepa 1o MIaHUMETPUH B IIKOJILHOW MaTeMaTHKE.

13. T'eomeTpudecKkue 3a1a9u 10 CTEPEOMETPUN MUCCIIE0BATEILCKOTO XapakTepa B IMKOJIBHON MaTeMaTHKe.

14. ®akynpTaTHB TIO MareMaTHke: «lccnemoBaTenbcKue 3a1adi ¢ MeKIIPEIMETHBIM KOHTEKCTOM» B 10 Kilacce Kak ycloBUe
peaM3aiuy MEXTPEIMETHBIX CBsI3eH B 00yUeHUH.

15. ®@akynpTaTUB TIO MareMaTuke: «lccienoBaTenbcKue 3a7laud  C  CONMATBHO-TMYHOCTHBIM KOHTEKCTOM» B 11
KJIACCE KaK yCIIOBUE pealn3allii TyMaHUTApHOrO MOTEHIIHAJa IKOJIBHOTO Kypca MaTeMaTHKH.

Kputepuu onenku 3auera

3aureHo, 50-100%. OOy4atomuiics 0OHapyKWI 3HAHUE OCHOBHOT'O Y4€OHO-IIPOIPaMMHOT0 MaTepHaja B 00beMe,
HEOOXOIUMOM IS NANbHEHIIeH yaeObl U MpeaCcTOosIIeiH paboThI o MPO(ECcCHH, CIPABHUIICS C BBIMIOJIHCHHEM 3aaHuH,
MIPEeIyCMOTPEHHBIX MMPOTPAaMMOM, 3HAKOM C OCHOBHOM JIUTEPATYpOH, peKOMEHIOBAHHON MPOTpaMMOM TUCIIUILTUHBL.

He 3aureno, menee 50%, ypoBeHb He chopMHupoBaH. MarucTpaHT He 3HACT 3HAYUTEIHHON YaCcTH MPOTPaMMHOTO MaTepHaa,
JIOTYCKAeT CYIECTBEHHBIC OIMOKH, HE CITPABHIICS C BBITIOJTHEHUEM, 3aJJaHU HE yMEET BBIACIUTH TJIAaBHOE U JeTIaTh BBIBOIBI.
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6. YHAEBHO-METO/JNMYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIST)

6.1. Pexomenayemas qutepatypa

6.1.1. OcHoBHasi TUTepaTypa

ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOX On. agpec
JI1.1 |Knumenko K. T., MeTobl peleHns: HEKOTOPBIX 33134 Mockaa: [Ipomereii, [https://www.iprbookshop.r
Kosnosckuii E. A, n30paHHbIX pa3/esloB BbIclIel MaTeMaTuku: (2014 u/58151.html
JleBumkas I'. B. MPaKTUKYM
JI1.2 |Tlomxomosa H. C., Mertonuka o0y4eHust MaTematuke: yueonoe |Cankr-IletepOypr: https://e.lanbook.com/book
Credanosa H. JL., nocobue PI'TIY um. A1 /252377
Cueryposa B. U. I'epuena, 2020
6.1.2. lono/iHUTeIbHAS JIUTEPATypa
ABTODBI, COCTaBUTEIHN 3arnaBue W3narenscTBO, TOX On. agpec
JI2.1 |BeperennukoB B. H.  |COopHuk 3agau no maremaruke. Beenenue B |Cankr-IlerepOypr: https://www.iprbookshop.r
MaTeMaTHYeCKUil aHAIH3. Poccuiickuit u/17964 . html
JuddepennuanpHoe ucuncienne QyHKIUNA  |rocynapcTBEHHBINR
OJIHOM TIEpEeMEHHOM: yueOHOe mocodue THIPOMETEOPOJIOTHYEe
CKUIi YHHUBEPCUTET,
2011
6.3.1 Ilepeyens nporpaMMHOro odecrnevyeHust
6.3.1.1|Google Chrome
6.3.1.2|Internet Explorer/ Edge
6.3.1.3|MS Office
6.3.1.4|Moodle
6.3.1.5|SMART Notebook
6.3.1.6|Kaspersky Endpoint Security mst 6usneca CTAHJIAPTHBINA
6.3.1.7|MS WINDOWS
6.3.1.8| NVDA
6.3.2 llepeyenb HHPOPMANMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|Onexrponno-6ubnuoreynas cucrema «Mznarenasctso Jlanby
6.3.2.2|Onexkrponno-6ubnoTeunas cucrema IPRbooks
6.3.2.3|MexBy30BCKas 3IEKTPOHHAsE OMOIMOTEKa
6.3.2.4|ba3a naHHbIX «JnekTpoHHas 6ubnnoreka ['opHO-ANTAalCKOro TOCYAaPCTBEHHOTO YHHBEPCHTETA

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

METOJ IIPOCKTOB

r[po6neMHa$1 JICKIUA

KpYTJIBIA CTOI




JAUCKYyCCUs

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITIJINHBI (MOAY JIS)

Homep aynutopun |Ha3znauenme OcHOBHOE OCHAILlCHHE
206 b1 KabuHeT MeTOaMKN TpeTio1aBaHust Ydennueckas 10cka, MHTEPAKTUBHAS JOCKa, SKPaH,
MaTeMaTuKy. YueOHas ayAuTOpHus IUist MPOEKTOP, KOMITBIOTEP, TIOCA0YHbIE MECTa 00YUAIOIUXCS

MIPOBEICHUS 3aHATHH JICKIIMOHHOTO THTIA,  |(TI0 KOJIMYECTBY 00yJaromuxcs), pabodee MecTo
3aHSTHI CEMHHAPCKOTO TUIIA, KYPCOBOTO  [mperoaBaTens

MPOEKTUPOBAHHUS (BBITTOJHEHHUS KYPCOBBIX
paboT), TPYNIOBBIX U WHANBHUIYATbHBIX
KOHCYJIBTAINiA, TEKYIIIETO KOHTPOJIS U
MIPOMEXKYTOUHOM aTTECTAUN

207 b1 JlexnmonHast ayauropus. YdeOHas Ydenunueckas 1ocka, MPOSKTOP, IKpaH, CHCTEMHBIN OJIOK,
ayJIMTOPHS AJIsl IPOBEICHUS 3aHITUIN MOCaI0YHbIe MecTa 00yJaIoMIHUXCs (110 KOJHYECTBY
JIEKIIMOHHOT'O THTIA, 3aHATHI CEMUHAPCKOTO |00yJaroMuXcs), padodee MECTO MPEToaBaTENs

THUTA, KYPCOBOTO IPOCKTUPOBAHUS
(BBITIOJTHEHUS KYPCOBBIX pa0O0T), TPYIIITOBBIX
Y MHIUBUTYaTbHBIX KOHCYJIbTAIIHH,
TEKYILETro KOHTPOIISA U MIPOMEKYTOTHOM

aTTecTalluu
209 B1 Kommbrotepusiii kinace. Y4eOHas Pabouee mecto npenoxasaress. [locagounsie Mecta

ayIUTOPUs AJIs IPOBEACHUS 3aHATHH oOydJarommuxcs (1o KOJIMYECTBY 00YJaIOIINXCS).

JIEKIIMOHHOT 0 THIIA, 3aHATUI ceMuHapckoro |[MapkepHas yueHn4eckas AOCKa, SKpaH,

TUMAa, KypCOBOTO MPOEKTUPOBAHUS MyJIbTUMEINAPOEKTOP, KOMIBIOTEPHI C JOCTYIIOM B

(BBITTOJTHEHUS KypPCOBBIX paboT), rpynnoBsIX |IHTEpHET
1 MHAWBUYaTbHBIX KOHCYJIBTAIUH,
TEKYIIEro KOHTPOJIS M MIPOMEXKYTOUHOH
atrectanmu. [loMemenne uis

9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIIUXCA IO OCBOEHUIO JUCHUIIJIMHBI (MO Y JIA)

Meroaudeckue yka3aHHs 10 OCBOCHHIO AUCIUIUIHH (MOIYIeit)

Jlekimu, ¢ OAHOM CTOPOHBI — 3TO OJHA U3 OCHOBHBIX (HOPM y4EOHBIX 3aHSITHI B BBICUIMX Y4COHBIX 3aBEICHHSX, IPEICTABISIOIIAS
c000ii crucTeMaTHYeCcKoe, MOCIeI0BATEIbHOE YCTHOE U3JI0KEHUE MPEOIaBaTeNieM ONPEACICHHOTO pas/ieia KOHKPETHON HAyKU HIIH
Y4eOHO AUCUHILIMHBIL, ¢ IPYroi — 370 ocobas (hopMa caMOCTOSTENbHON paboThI ¢ yueOHBIM MaTepuanoM. JIeKIus He 3aMeHsIeT Co00it
KHUTY, OHa TOJIBKO TIOATAJKMBACT K HEH, pacKpbIBasi TeMy, IPOOIeMy, BB TIIABHOE, CYIIECTBEHHOE, Ha UTO CIEAyeT 00paTuTh
BHUMaHHE, YKa3bIBACT IIYTH, KOTOPBIM HY)KHO CJICI0BATh, JOOUBAsCH NTyOOKOr0o OHUMAHKSI [TOCTABICHHON MPOOJIeMBI, a He 00mIeit
KapTHHBL.

PaboTa Ha JEKIMH — 3TO CJIOKHBIN MPOLECC, KOTOPHIHA BKIFOYACT B Ce0sI TAKME 3JIEMEHTHI KaK CIIYIIAaHHIE, OCMBICICHHE U COOCTBEHHO
KOHCHEKTUpOBaHue. J{J1sl TOro, 4TOOBI JISKIKsI BBIMOIHUIIA CBOS HA3HAYCHHUE, BAXKHO MOATOTOBUTHCS K HEW U €€ 3alHCH eIle JI0
NPHUXO0/Ia NPEIOAaBaTelsi B ayAUTOpHi0. be3 aToro nanpHeiee BOCIPHATHE JICKIHU CTAHOBUTCS CIIOKHBIM. JICKIHS B yHHBEPCHTETE
paccuuTaHa Ha OATOTOBICHHYIO ayIUTOpHIO. [IpenoaBaTesp u3naraet Jiro0ol BONPOC, OPUEHTUPYSCH HA T€ 3HAHHUS, KOTOPBIS
JIOJDKHBI OBITh y MarHCTPAHTOB, YCBOMBIIMX MaTepHall BCEX MPEIBIIYIINX JCKIHil. Ba)KHO HAy4IUTHCS CIyLIATh NPEIOAABATEISI BO
BpeMsl JICKLIUH, TTOICPKUBATh HEMIPEPHIBHOE BHUMAHHE K BBHICTYIAIOMIEMY.

OpnHako, OJHOTO CiyIIaHus Heqoctaro4Ho. Heo6xoanmo (hHMKCHPOBATH, 3aMIMCHIBATH TOT IIOTOK HH(POPMALMH, KOTOPHBIi coo0IaeTcs
BO BpeMsl JICKLIMH — HAYIUThCS BECTH KOHCIEKT JICKIMH, T (OPMYIUPOBATIHCH Obl HANOOJIeE BaXKHbIC MOMEHTBI, OCHOBHBIC
MOJIOXKEHMS, H3JIaraeMble JIEKTOPOM. J{iist BeleHusI KOHCIICKTA JIEKIIUH CIEIyeT HCIOIb30BaTh TeTPaab. BeneHue KoHCIekTa Ha
JIUCTOYKAX HE PEKOMEHYEeTCsl, OCKOIbKY OHU He TaK YIOOHBI B HCIIONB30BAHUH M 9acTO TepstoTcs. [Ipu opopMileHHU KOHCIIEKTa
JICKIMM HEOOXOAMMO OCTABIIATH II0JISL, TZIC MATMCTPAHT MOXKET 3aIIUCaTh CBOU COOCTBEHHBIC MBICIH, BO3HHUKAOIINE HAPAJUICIBHO C
MBICIISIMH, BBICKaQ3aHHBIMH JISKTOPOM, & TAK)KEe BOMPOCHI, KOTOPBIE MOT'YT BOBHHUKHYTH B IIPOLIECCE CIYIIAHHS, YTOOBI MOJTYYUTh Ha HUX
OTBETHI [IPH CAMOCTOSTEIILHON POPAOOTKE MaTEepHaIa JICKIUH, IPH H3Y4CHHH PEKOMEH/IOBAHHO JINTEPATypPhI HIIH HEIOCPEACTBEHHO
y IIpenoaBatessi B KoHIe JeKuuu. CoCcTaBisis KOHCIEKT JISKIUH, CIISIYET OCTABIIATh 3HAYUTEIbHBIA HHTEPBAT MEXY CTPOYKAMH. DTO
CBSI3aHO C TEM, YTO HHOI/a BO3HUKAET HEOOXOANMOCTD BIIUCATh B IEPBOHAYAIBHBINA TEKCT JICKI[HU OJHY HIH HECKOJIBKO CTPOYCK,
MMEIOIINX MPUHIUITHAIFHOE 3HAYCHHE U IOUYEPITHYTHIX U3 IPYTUX HCTOYHUKOB. PaccTosHIE MEXKTY CTPOKAMH HEOOXOIMMO TAKKE AJIS
MOAYEPKUBAHHMS CIIOB HJIM LIEJIBIX TPYIII CJIOB (TaKOE MOIYCPKHBAHNE BBI3BIBACTCS HCOOXOMMOCTBIO IIPHBIICYh BHUIMAHHE K TaHHOMY
MECTY B TEKCTE MPU MOBTOPHOM UTeHUH). OOBIYHO MOJUSPKUBAIOT OIPEIICICHUSI, BHIBOIBI.

Takke BaKHO MOJHOCTHIO 03 BCSAKMX M3MCHEHUI BHOCUTH B TETPA/Ib CXEMBbI, TAOIHUIIBI, YSPTEIKH | T.I1., €CIM OHU MPEIIOIAratoTCs B
Jekuuu. Jyist Toro, 4To0bl COBMECTHTh MEXaHUUECKYIO 3aIHCh C OYTH JOCIOBHBIM (DMKCHPOBaHUEM HanbOsIee BaXKHBIX MOJNOKEHHUH,
MO’KHO HCIIOJIB30BaTh CHCTEMbI YCIOBHBIX COKPAIICHHUA. B mepByro ouepenp COKpAIaOTCs JTHHHBIC CJI0BA H T€, YTO IIOBTOPSIOTCS B
pedn JeKTopa vaiie Beero. I1pu 3ToM caMo COKpAIeHHE JOJDKHO OBITH 110 BO3MOXKHOCTH KPATKHM.

CemuHapckue (mpakTuieckue) 3auaTus CaMocTosTeNbHas pad0oTa MaruCTPAHTOB MO MOATOTOBKE K CEMHHAPCKOMY (TIPaKTHISCKOMY)
3aHATHIO JOJDKHA HAYMHATHCS C 03HAKOMJICHHS C IUITAHOM CEMHUHAPCKOTO ([IPAKTHYECKOr0) 3aHsTHsI, KOTOPBIH BKIIOYAeT B CeOsI
BOIPOCHI, BBIHOCHMbIE Ha 00CYK/CHIE, PEKOMEH/IAIMHU 110 TIOATOTOBKE K CEMUHAPY (IPAKTUUECKOMY 3aHSATHIO ), PEKOMEHIYEMYIO
JIUTEpaTypy K Teme. M3ydeHne maTtepraa cieyeT HadaTh C IPOCMOTPa KOHCIIEKTOB JIeKIUiA. BocCcTaHOBUB B




MaMsATH MaTepHual, CTyJCHT IPUBOJUT B CHCTEMY OCHOBHBIC TIOJIOKEHUS TEMBI, BOIIPOCHI TEMBI, BBIICISS B HEl TJIaBHOE M HOBOE, Ha
9T0 00paIaJoch BHUMAaHUE B JIEKIMU. 3aTeM ClieyeT BHUMATEIbHO IPOYNTATh COOTBETCTBYIOIIYIO IJIaBy YUeOHHUKA.

Jist 6oniee yriayOIeHHOTO U3yYeHHs BOIPOCOB PEKOMEHAYETCS KOHCTIIEKTUPOBAHUE OCHOBHOM U IOTIOJHUTENBHOMN JUTepaTypbl. Ynrast
PEKOMEH/I0BaHHYIO JINTEPATYPY, HE CTOUT TACCHBHO MPUHUMATH K CBEACHHIO BCE HAMMCAHHOE, CIEAYyeT aHATM3UPOBATh TEKCT, AyMaTh
HaJl HUM, 3TOMY CIIOCOOCTBYIOT 3aITUCH IO X0y YTSHHUS, KOTOPhIC MPEBPANIAIOT YTCHHUE B MPOLIECC. 3AUCH MOTYT BECTHCH B
Pa3IHYHOM (hopMe: Pa3BepHYTHIX M MPOCTHIX IIAHOB, BBINMUCOK (TE3UCOB), aHHOTAUH U KOHCIIEKTOB.

IMono0pas, 0TpaboTaB MaTepHal U YCBOUB €r0, MArCTPAHT J0JDKEH HaYaTh HEMOCPEICTBEHHYIO MOJITOTOBKY CBOETO BBICTYIIJICHHS Ha
CEeMUHAPCKOM (TIPAKTHYECKOM) 3aHATUH IS YETO CIeAyeT NPOAyMaTh, KaKk OTBETHTh Ha KaXKIbIil BOIIPOC TEMBI.

[To kaxoMy Bonpocy I1aHa 3aHATUIl HE0OX0IMMO OATOTOBUTHCS K YCTHOMY co0o01eHuto (5-10 MuUH. ), ObITh TOTOBBIM NPUHSTH
ydacTue B 00CYKICHUHU U JOTIOJIHEHHH AOKJIA0B U COOOIICHHH (10 5 MUH.).

BBICTYIIICHHE HA CEMUHAPCKOM (IIPAKTHISCKOM) 3aHITHH JOJDKHO YIOBIETBOPATH CICIYIOIUM TPEOOBAHHUSM: B HEM H3JIararoTcst
TEOPEeTHUYECKUE TIOAXO0/IBI K PACCMAaTPHBAEMOMY BOIIPOCY, JAETCS aHAJIN3 IPUHIUIIOB, 3aKOHOB, IOHITHH 1 KaTErOPHA; TEOPETHIECKUE
TIOJIOXKEHUS MTOJKPEIUISIFOTCS (PaKTaMu, IPUMEPaMU, BEICTYIUICHUE JIOJDKHO OBITh apTyMEHTHPOBAHHBIM.

CamocrosiTenbHas paboTa 00y4aroIMXCsi— 3TO IUTaHUpyeMas yueOHas, yaeOHO-HUCCIlIeIoBaTeIbCKasl, HAyYHO-HUCCIIeI0BATEIbLCKAS
paboTa, BbITIONHsIEMast BO BHEAYIUTOPHOE BpEMs 110 33JJaHHIO U IIPU METOANYECKOM PYKOBOJICTBE MPEIOAaBaTelis, HO 0e3 ero
HETIOCPEACTBEHHOTO Y4acTHS.

O0BEM CaMOCTOSITEIIBHOM PaOOTHI OMPEAENASTCS YUeOHBIM TUIAHOM OCHOBHO# npodeccnoHaIbHON 00pa30BaTeIbHOM IPOrpaMMbl
(OINOII), paboueit mporpamMMoit JUCHUTLTHHBI (MOYJIS).

CamocrosiTesibHas paboTa OpraHu3yeTcs U IPOBOIUTCS € LENbI0 (OPMHUPOBAHUS KOMIIETEHIINH, HOHUMAEMBIX KaK CIOCOOHOCTh
NPUMEHSITh 3HAHUS, YMEHUS U TMYHOCTHBIC KauecTBa /ISl YCIISITHOM MPaKTHYeCKON NEeITeIbHOCTH, B TOM YUCIIe:

- hopMuUpOBaHUS YMEHHUH 110 MOUCKY M UCIIOJIb30BAHUIO HOPMATUBHOM, IPAaBOBOM, CIPABOYHOM M CHELUAILHON JIMTEPATYPHI, @ TAKKE
JPYTUX UCTOYHUKOB UH()OPMAIHH;

- KQUECTBEHHOTO OCBOCHUS U CHCTEMATU3aLUH HOIyYSHHBIX TEOPETUUECKUX 3HAHUH, X YIUIyOJICHNS U pacIIMPEHHS 10 TPUMEHEHHIO
Ha YPOBHE MEKIPEIMETHBIX CBS3CH;

- (hopMHUPOBaHMS YMEHUS IPUMEHSTH ITOJTy4eHHbIe 3HAHUS Ha MPAKTHKE (B MPOGECCHOHANBEHOMN eSITENLHOCTH) U 3aKPEIICHUS
MPAaKTHISCKUX YMEHHH 00YUarOIIXCs;

- Pa3BUTHS MO3HABATENBHBIX CIIOCOOHOCTEH, POPMHUPOBAHMUS CaMOCTOATEIBHOCTH MBIIUICHUS 00yJalomuXcs;

- COBEPIICHCTBOBAHMUS PEUYCBBIX CIIOCOOHOCTEH 00yJarOLINXCS;

- (hopMupOBaHUS HEOOXOJUMOTO YPOBHS MOTUBALIUH O0YJAIOIIUXCS K CHCTEMAaTHIECKOH paboTe A MOJTydeHUs 3HAaHUH, yMEHUH 1
BJIaJCHUI B IEPUO yIeOHOTO CeMeCTpa, aKTHBHOCTH O0YYaIOUINXCsl, TBOPUECKOH MHUIIMATUBBI, CAMOCTOSTEIILHOCTH,
OTBETCTBEHHOCTH M OPTaHU30BAaHHOCTH;

- (hopMHUpPOBaHUS CIOCOOHOCTEH K CAMOPA3BUTHIO (CAMOMIO3HAHHIO, CAMOOTIPEICIICHUI0, CAMOOOPa30BaHHUIO,
CaMOCOBEPLICHCTBOBAHHIO, CAMOPEAIM3ALIMH 1 CAMOPETYIIALIIHN);

- Pa3BUTHs HAYYHO-UCCIICA0BATEIILCKUX HABBIKOB;

- Pa3BUTHS HAaBBIKOB MEYJIMYHOCTHBIX OTHOILCHHUH.

K caMocTosTenpHOM paboTe Mo JUCHHUILTAHE (MOIYII0) OTHOCATCS: MPOPabOTKa TEOPETHYESCKOrO MaTepHalia JUCIHILTAHBI
(MOJIyIIs1);IOATOTOBKA K CEMHHAPCKUM M IPAKTUYECKHM 3aHATHSM, B T.4. IIOATOTOBKA K TEKYLIEMY KOHTPOJIO YCIIEBAEMOCTH
00y4Jaromuxcsi(TeKyIas aTTecTalus ); IOArOTOBKA K JIAOOpaTOPHBIM paboTam; HOATOTOBKA K IPOMEKYTOUHOH aTTecTaluy (3a4éTam,
JK3aMEeHaM).

Bubl, popMbl 1 00BEMBI CAMOCTOSTENEHON PadOTHl 00YJAIOMIUXCSITPH U3YYSHHU TUCHUILIAHBI (MOAYJIIS) OMPEACIISIOTCS:

- coJIepKaHUEM KOMIIETEHIINH, POPMUPYEMBIX TUCHUTUITMHON (MOYJIEM);

- cienuUKON TUCUUILIMHBI (MOAYJIS), IPUMEHAEMBIMU 00Pa30BaTEIbHBIMU TEXHOIOTHMH;

- TpynoeMkocTbio CP, npeaycMOTpeHHO# yueOHBIM IIIaHOM;

- ypOBHEM BhIcIIEro 00Opa3oBaHus (0akagaBpHaT, CICIHATUTET, MarHCTPaTypa, aCIUPaHTypa), Ha KoTopoM peanusyercst OITOIT,

- CTEIICHBIO MTOJTOTOBIEHHOCTH 00yJalOIUXCsl.

KypcoBas paboTa sIBISI€TCS CaMOCTOSTEIbHBIM TBOPYECKUM MHUChbMEHHBIM HAYYHBIM BHJIOM JIESITEIbHOCTH MarucTPaHTa 1o
pa3paboTke KOHKpeTHOH TeMbl. OHa OTpa)kaeT MPUOOPETEHHBIE CTYAEHTOM TEOPETHUECKUE 3HAHUS M IPAKTHYECKHE HABBIKH.
KypcoBas paboTa BBINOIHAETCS MarHCTPAHTOM CaMOCTOSTEIBHO MO PYKOBOACTBOM IIPEIIOAABATEIS.

KypcoBas pabota, HapsIy ¢ 9K3aMEHaMU U 3a4eTaMH, SBJISACTCS OJHOU 13 HOPM KOHTPOJIS (aTTECTAIMH ), TO3BOJISIIOIICH ONMPEACTUTD
CTEIeHb MOJAr0TOBICHHOCTH Oyaymero crenuanucta. KypcoBble paboThl 3aIIMIAIOTCSI MATHCTPAHTAMHU 110 OKOHYaHUH U3yIEeHUS
YKa3aHHbBIX TUCLHUILUINH, ONPECICHHBIX YUCOHBIM TUIAHOM.

OdopmiieHne paboThI TOJHKHO COOTBETCTBOBATH TpeboBaHusIM. O0beM KypcoBoit paboTsr: 25-30 crpanuil. CUCOK JIUTEPATYPHI U
[Mpunoxenus B 00beM paboThl He BXoT. KypcoBast paboTa OKHA COJePKaTh: TUTYIBHBIHN JIUCT, COJCPIKAHUE, BBEICHHE, OCHOBHYIO
4acTh, 3aKIII0YEHHUE, CIIMCOK JIUTEPATyphl, MpHIokeHue (mpu HeooxoaumocTH). KypcoBasi paboTa MoUIe)KUT pelieH3uPOBAHUIO
PYKOBOIUTENEM KypCOBOM paboThl. PereH3us ABIseTCs OQUIMaTbHBIM JOKYMEHTOM H TIPHKIIAIbIBACTCS K KypCcOBOii paboTe.
Tematnka KypcoBBIX paboT pa3pabaThIBaeTCsS B COOTBETCTBUM C yIEOHBIM ITIaHOM. PyKoBOANTENb KypCcOBOil pabOTHI JIMIIb IIOMOTAET
CTYZICHTY OIPE/ICIUTh OCHOBHBIC HAMPABICHUS pabOTHI, OUEPTHUTH €€ KOHTYPBI, YKA3bIBACT T€ HCTOYHUKH, HA KOTOPBIC CICAYET
00paTHUTh I'MTAaBHOE BHUMAHHUE, Pa3bsICHSET, T OTHICKATh HEOOXOAUMBIE KHHUTH.

CocTaBlneHHbIH CMUCOK HCTOYHUKOB HAYYHOW HH(MOPMAIIHMH, TOATISKANINI U3YICHUIO, CIIEIYeT MOKa3aTh PyKOBOAUTENIO KypCOBOM
paboTsI.

KypcoBas pabota cocTOUT U3 riaB U naparpadoB. BHe 3aBUCHMOCTH OT pelIaeMbIX 3a]a4 U BEIOPaHHBIX MOJX0J0B CTPYKTypa
paboTHI IOIDKHA COEPIKATh: TUTYIBHBIH JIUCT, COAEPKAHNE, BBEACHNE, OCHOBHYIO YacTh; 3aKIIOUYCHHUE; CIIMCOK JINTEPATYPHI;

MIpUI0KeHue(s1).

Bo BBeneHnN HEOOXOANMO OTPA3HUTh: AKTYaTbHOCTh; OOBEKT; IPEAMET; [eNb; 3aJadl; METOBI HCCIEJOBAHHSA; CTPYKTypa
paboThL.

OCHOBHYO 4acTh PabOTHI PEKOMEHIYeTCs Pa3eNIUuTh Ha 2 TIABbI, KaXKJas U3 KOTOPBIX JOKHA BKIFOYATh OT JBYX 0 YETBHIPEX
naparpados.

CopepikaHue I1aB U UX CTPYKTYpa 3aBUCUT OT TEMbI U aHAIM3UPYEMOIo MaTepuaa.




[lepBas riaBa g0JKHA UMETh 0030PHO—aHATUTUYECKUN XapaKTep U, KaKk NPaBUIIO, SBJISIETCS TEOPETUYECKO.

Bropas riaBa o 6ompLiel yacTH pacKpbIBaeT HACKOIBKO 3TO BOZMOXKHO MPEIMET HCCIeI0BaHNs. B Helf mpuBOIATCS MpaKTHYECKUe
JTaHHbIE N0 poOJIeMaTHKE TEMbI UCCIIEI0BAHUS.

Br1BoziBI 0OpPMITAIOTCS B BUE HEKOTOPOTO KOJIMYECTBA IPOHYMEPOBAHHBIX a03a1IeB, YTO NMPHAAeT HEOOXOAUMYIO CTPOHHOCTh
U3JI0KEHUIO U3YYEHHOI0 MaTepraa. B HUX HOJABOAMTCS UTOT NMPOBEAEHHON paObOThl, HEMOCPEACTBEHHO BBIBO/IbI, BHITEKAIOLINE U3
Bcel pabOThI M COOTBETCTBYIOLIHE BBISIBICHHBIM ITpo0IeMaM, IOCTaBICHHBIM BO BBEJCHUH 33/1a4aM PadOThI; YKa3bIBAETCs, C KAKUMH
TPYAHOCTSIMH NPHILIOCH CTOJIKHYTBCS B XOJI€ UCCIICOBAHMUSI.




[Tpunoxenue 1

OneHouHble MaTepUabl
Kontponbnas padota Ne 1. MccrnenoBaTenbckue 3a1a4u 10 TEOPUU YUCEN U alredpe

1. Hokaxwure:

C)+Ci+C2=C}+C!+C:.

a)
m m—1
5) m-C"'=n-C, :
m w n+l
Cl’l‘:il = Cn ’
B) m+1
2. Hanumure pasnoxenne mno Qopmyne OuHoma HpioToHa U ympocTute
HEOOXOIUMOCTH:
a) (a+b); 6) (a — b)*; B) (a+ 2b)’; r) (a - 2b)’;

Gere)(osd) (o)
—a+b a—— a——
m(1+2x)%5 e \2 S I NN

1 8
n) (HEXJ ; K) (1+42)", ) (1_ﬁ)5;M) (a=6)",
1 6
N (b+\/g)6; O) (\/3+\/§)4; %) 2—7(\/5—\/3) ;

3 o) [+
a—— a—— X+—x
w N0 ORI m N2
o (1+32)°, n 1=v2)", wy (@=6)°,

3. Haiiqure:
a) mecToii unen pasznoxkenns (1 — 2z)!;

o]

0) 1EeCTOM YJIeH pa3IokKeHHs XJ

xX——

13
( 1 j
B) ATHIN WIECH Pa3I0KEHUS X/

9
10
T') TSATHIA YIeH pa3oKeHUs (\/; +2) :
1) IBa CPEIHUX YWJICHA Pa3JIOKEHUs (a3-ab)23;

18
3 1

X +—3

€) B pa3IoKEeHUHU X 4JIeH, He COJEPkKAIIMH X;

1

1+—3

jlg
z YJIeH, He COJAep KAl Z;

) B pa3IOKECHUH (
1
a+—

j 12
@)  xoadurment mpu a’;

x 3

( le
1) B Pa3JIOKEHUU 3 X kodbbunuent npu x*;
K) X, €CITM TPETHii WiIeH paznoxeHns (x +x¢¥)° papen 10°.

3) B pa3ioKeHUHN (

4. JloxazaTh METOJIOM MaTeMaTUYECKOW MHIYKIIUU:

npu



R Vl—l'
22243 4 ()2 2Dt
1) 2
124234 +nn+n= D+ 2)
2) 3
1 1 1 n
+ + ..+ =
3) 14 47 BGn-2)3n+1) 3n+l.
1 1 1 n
+ + ..+ =
4 1559 (4n—-3)4n+1) 2n+1.
5) 1-4+2-7+3-10+...+ nBn+ 1) =n(n+1)°.
_n(2n—-1)2n +1)

b

9

1 +3*+5° +...+(2n-1)

6) 3 :
7y ~143=54T— 4 (=)' @n-D=(-"n,
o2 n’ n(n+1)
+ +...+ =
g 13 35 T @n-D@a+D) 220+,
1:2-342-3-d4.tn(n+ D +2) = LD+
9) 4 ;
1?2 n’ _ n(n+1)

+...+ =
10) 1'3 35 Qn-D@2n+1) 2Q2n+1)

5. Ha paiionnom mapadone Ham Obuta mpemiokeHa 3amada: CKOMBKO YETHIPEX3HAYHBIX
HEUYETHBIX YUCE MOXKHO cocTaBuTh U3 1udp 0,1,2,3,4?

6. OmumnmazHas 3agada. Jlokaxure, uro yncio 13026970 nenurcs Ha 55.

7. Joxaxute, 4To uncio 4356 MOXKHO MPEACTaBUTh B BUJI€ KBAJApaTa TPEX MHOKUTEIEH.

8. Boruepkuure B uncne 181615121 tpu nudpsr Tak, 9T00BI TOJYISCHHOE YUCIIO AETUIOCH HA
12. B oTBeTe yKaKuTe Kakoe-HUOY/b TAKOE YUCIIO.

0. Haiinure mectu3nayHoe HaTypaIbHOE YHCIIO, KpaTHOE 12, mpousBeneHue mudp KOTOPOro
paBHO 40. B oTBeTe ykaxkute Kakoe-HUOYAb OJHO TaKOE YUCIIO.

10. [IpuBeauTe npuMep TPEX3HAYHOTO HATYPAJIBLHOIO YKCIIa, KOTOPOE MpH JAeJIeHUH Ha 4 1 Ha

15 nmaer paBHbIE HEHYJEBBIE OCTaTKH, M TiepBas cmpaBa, udpa KOTOPOTO SBISIETCS CPEAHUM
apru(pMETUYECKUM JIBYX APYTHX IUPP.

Kontponbras padota No2. ['eomeTprudeckue 3aauu UCCIIEIOBATEIHLCKOTO XapakTepa B MaTeMaTHUKE

N P N P
M 1 2
e 7 MV
LI / 7T \ Q
|\ ¥ /|
D% /oy ,
)133_ 1/ ¢ / )_B _\\__ Y ¢
s \|/2 / 1~ 4
A D A D
ABCDMNPQ - ky0. ABCDMNPQ - ky6.
VYKaXHTE U3 OTMEYCHHBIX HA PUCYHKE YIIIbl | YKaKUTE U3 OTMCUCHHBIX HA PUCYHKE YTIIbI MEWKITY
MEXAY NPAMON M IJIOCKOCTBIO. JIOKaXHTE | mpssMOii M IUIOCKOCTBIO. JIOKAXUTE MPaBHIBHOCTH
MPaBUILHOCTH CBOETO BhIOOpA. CBOET0 BBIOOpA.
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ABCDMNPQ - ky0.
Jokaxwure, 4To

a) yroa 1 —aro yron Mexay npsmoid NQ u
mockocThio (DQPC);
0) yroi 2 He IBISICTCS YTTIOM MEXAY MPSIMOI
DP u mmockoctrio (BNQD);
B) YroJi 3 He SIBJISIETCS YIJIOM MEXIY MPSIMOn
AN u mmockoctrio (ABCD).

N P
1 Q e
n 27
I\/
\
2L
- \|/2

A D

ABCDMNPQ - xy0.

Jokaxute, 9T0

a) yroa 1 He ABiseTcs yriom Mexay npsmoir DN u
mockocThio (AMNB);

6) yronm 3 — 310 yrom Mmexay mnpsmoid PB wu
miockocThio (AMNB);

B)yroJl 4 He ABIsAETCS YIiIoM Mexay npsmoid BP u
mockocThio (DQPC).

N P
M ”\2
RN
\
// |B \ Jc
[
A D

Haiigure ommbky.

ABCDMNPQ - xky6. Ha pucynke yka3aHsbl:
a) yroa 1 —aro yron mexnay npsmoit AN u
mockocThio (ABCD);

0) yroxn 2 — 3t0 yron mexay npsmoid ND u
mockocTeio (MNPQ);

B) yroa 3 — 3To yroa mexnay npsamoit QC u

N P

AR
/1N
/1 \
JeALL e

/
/3.7 _
AT D

Haiigute ommoOKy.

ABCDMNPQ - xy6. Ha pucyHnke yka3aHsl:

a) yron 1 — 310 yron Mexay npsaMoil NQ u
mockocthio (DQPC);

6) yrom 2 — »3t0 yron Mmexay mnpsmoili DP u
mockocthio (BNQD);

B) yron 3 — 310 yron Mexnay mnpsmoi AC wu

miockocTrio (BNPC); I0CcKOCThI0 (AMNB).
Jokaxwure. Jlokaxure.
N P N P
M | y |
g [
I
- A D

A D

ABCDMNPQ - ky0.
ITocTporite yron

a) MeXAy MpsIMOu
(ABCD);

0) Mexamy mpsMoin
(AMNB);

B) MEXIy MpsSMOK
(BNPC);

r) MEXIy MpSIMOn
(AMPC).

DN ¥ INIOCKOCTEIO

DN U mJI0CKOCTBIO

DN ¥ mIIOCKOCTBIO

DN ¥ IUIOCKOCTEIO

ABCDMNPQ - ky6.

ITocTpotite yron

a) mexxny npsimoit DN 1 tutockoctbio (MNPQ);
0) mexny npsimoit DN u mockoctsio (DQPC);

B) Mexay npsimoit DN u miockocthio (AMQD);
r) Mmexxay npsamoit DP u mockoctsio (AMPC).




N P N 2]
M ! . M |
| | ¥
I c I
B C
A1 L
A D A D
ABCDMNPQ - ky0. ABCDMNPQ - ky6.
. Hemy pasHa BenuuMHA YA MEXNY | | Yemy paBHa BEIMUMHA YIIa MEKLY Ipsimoil NC u
npsmoii DP u mtockocteio (BNPC)? mwiockocTsio (AMNB)?
2. Yemy paBeH ctg yria Mexay npsmoid ND | o Uemy paBeH tg yraa Mexay mpsMoii ND u
1 TiockocThio (MNPQ)? miockoctsio (DQPC)?
3. Qeli/[y paBHA  BCIMIHHA yIyla MCXKIY | 3 Yemy paBHa BEIMYUHA yIila MEXIY NpsaMoit DP u
npsmoii NQ u miockocteio (DQPC)? miockocTbio (AMPC)?
4. Yemy paBHa BeMMYMHA YINA MEKAY | 4. Yemy paBeH tg yria Mexay npamoil DP u
npsmoii DP u mtockocteio (BNQD)? miockocTsio (BNQD)?
N P N p
" 1 o T !\2\ Q
/1N /] \
/1A // | B \ 3 c
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A D
ABCDMNPO - k36, ABCDMNPQ - ky6.
v VKaXHUTEe U3 OTMEYCHHBIX Ha PUCYHKE YTIIbI MEXIY
KQKUTE U3 OTMCUCHHBIX Ha PUCYHKE YTJIbI N
N IpSMON U TUIOCKOCTBIO. JIOKa)KUTE MPaBUIILHOCTD
MEXIy HpSMO M IUIOCKOCTBIO. JloKaxuTe
CBOETO BBIOOpA.
IIPaBUIILHOCTH CBOETO BHIOOpA.

NuauBuayaabHbie 3a1aHus
3aganue 1. OauMnuagabpie 3242494 0 KJIaccaM
7 kiaace

7.1. MoxxHo 51 B Tabnu1ie 5 X 5 KJIETOK pacCTaBUTh 25 YHCEN TaK, YTOOBI CyMMa YEThIPEX YHUCel B
Ka)X/I0M KBajipare 2 X 2 ObUIa OTPHUILIATENIbHOM, @ CyMMa BceX 25 uncel MOJI0KUTEIbHON?

7.2. CylecTBYET JIU TaKO€ HaTypaJIbHOE YUCIIO /1, UTO

n+n* +n + .+ n = (n+ 1)

7.3. K HEKOTOpOMY JIBY3HAUYHOMY UYHCIy CJI€Ba U CIIpaBa NpUIUCAIN IO eauHMIE. B pe3ynpraTe
TTOJTYYHIJIH YrCiIo B 23 pasa 60JbIle nmepBoHavanbHOro. Haitaute 310 ABy3HAYHOE YHUCIIO.

7.4. VI3 TOYKM CcTapTa Ha BEJOTpEKe KpYriaod (OpMbl CTapTOBAIM OJHOBPEMEHHO B OJHOM
HaIlpaBJICHUH C TOCTOSHHBIMHU, HO Pa3HBIMH CKOPOCTSMH J[Ba Bestocurieaucta. [IepBblil U3 HUX J1eaeT Kpyr
3a 4 muH 40 c, Bropoil — 3a 5,5 muH. Uepes HEKOTOpPOE BpeMsI I10CIIE CTapTa MEPBbI BETOCUIIEAUCT JOTHA
BTOPOT0, ¥ OHH CO CKOPOCTHIO BTOPOI'O BEJIOCUIIEIUCTA JOEXAIH 10 TOUKHU cTapTa BMecTe. CKOJIBKO MUHYT
OHH €XxaJli BMecTe?

7.5. IlonpoOy#iTe OTBICKATh TPOCTOM CITOCOO BBHIYHCICHUS] CYMMBI

1 1 1 1 1 1 1 1 1 1 . .
—t—=t+t—=+_C-+——= + + ++ + 1 HaWJIUTE ec.
13 35 57 79 911 1113 1315 1517 17:19 © 19-21

8 ki1ace

8.1. BoccranoBute nudpsi x, y, z B paBeHcTBe X5 - 3yz = 7850
8.2. Jlana xBazpaTtHas Tabnuua 3X3, 3amoyiHEHHass HATYPaJbHBIMH YHCIAMH. 32 OJUH XOJ
paspeniaercs K J00bIM IByM COCEHUM YUCIIaM MPUOABUTH OJJHO U TO ke 4ucio. (CoceqHUMHU CUNTAIOTCA



quciaa, KOTOPhIE 3alMCaHbl B KJIETKAX, UMEIOIIMX OOIIyI0 CTOPOHY.) MOXHO JIM 3a HECKOJIBKO XOJ0B
MOJyYHTh: a) TaOJIUIy, BO BCEX KJIETKAaX KOTOPOHM 3amucaHbl Hyau? B) Tabmuily, B yIJoBBIX KJeTKax
KOTOPOM 3alMCaHbl €IMHULBL, & B OCTAIbHBIX IISITH KJIETKAX — HYJIU?

8.3. Jlokaxwure, 4TO MpH JII0OOOM HaTypaibHOM n uncio 4" + 5 nmemutcs Ha 3.
8.4. Menuana u BbICOTa TPEYroJbHUKA, MPOBEACHHBIE U3 OJIHOW BEPUIMHBI YyIJla TPEYroJbHUKA,
JEJIAT ATOT Yrojl Ha TpU paBHble yacTH. HaliTu yribl TpeyrojipHuKa.

8.5. Hekoropyio paGoTy MOTYT BBINOJHUTH Tpoe pabouux. BTopoil m Tpermii Moryr BmecTe
BBINOJIHUTH €€ B TPHU pa3a ObICTpee NEpBOro; MEPBbII U TPETUN MOTYT BMECTE BBIIIOJIHUTH €€ B TPU pasa
ObIcTpee BTOpOro. Bo ckosIbKO pa3 mepBblil ¥ BTOPO MOTYT BBIIIOJIHUTH 3Ty paboTy ObICTpee, 4eM TpeTuii?

9 knacc
9.1. Halinute 4eThlpex3HaAaYHOE YMCIIO, KOTOPOE B 4 pa3a MEHbIIIE YKCa, 3AlIMCAHHOTO TEMH K€
1 paMu B 0OpaTHOM MOPSIKE.
9.2. Ha cropoHax mpaBWIBHOIO #-YrOJbHMKA BHE €ro IMOCTPOEHBI KBajpaThl. M3BeCTHO, 4TO
2n-yroJbHUK, 00pa30BaHHBIN BEPIIMHAMH STHX KBa/IPaTOB, OTIUYHBIX OT BEPIINH /-yTOJIbHUKA, SIBIISAETCS
MpaBWIbHBIM. [Ipy KakuX 3HAYEHUSIX 3TO BO3MOMXKHO?

M N

9.3. CyIIecTBYIOT U pa3NuYHbIC HeUeTHbIC HATypaJIbHBIC YUCHa k, [ 1 m, TAKUE, YTO BBITIOTHSAETCS
PaBEHCTBO
1 1,1, 1
—— =4t =7
1991 kI m
9.4. Jlnaronamu AC u BD tpanemmu ABCD (AD||CB) B3auMHO mNeprneHAUKYISIPHBI, JJTUHA

CpenHel JWHWHM Tpanenuu paBHa m. Ha OGombimiem ocHoBanmu AD B3sita Touka M Tak, yto AM=m.
Haiigure nynny otpeska MC.
9.5. Haiitu Bce pemenus ypapHenus x2 — y2 = 1996 B 1enbIx Yncnax.

10 kacc
10.1. Ha cropone AC octpoyronsHoro tpeyroibauka ABC BbiOpana touka D. Mennana AM

nepecekaet BbicoTy CH u otpe3ok BD B Toukax N u K coorBercTtBenHo. [lokaxkure, uyto eciu AK = BK, To
AN =2KM.
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Pucynok 1

10.2. MimeeTcs ceMb CTaKaHOB C BOJIOM: MEPBBIN CTaKaH 3all0JIHEH BOJOW HAMOJIOBUHY, BTOPOH — HA
TpETh, TPETUN — HA YETBEPTh, YETBEPTHIN — HA OJIHY MATYIO, IIATHINA — HA OJJHY BOCBMYIO, IIIECTON — HA OJIHY
NEBATYIO, M CEABMOM — Ha OJIHY AecATyr0. Pa3penraercs nepennBaTs BCIO BOJLY U3 OJTHOI'O CTAKaHa B IPYrou
WM NIEPEJINBATh BOAY U3 OJIHOTO CTaKaHa B IPYroM 10 TeX MOp, I0Ka OH HE 3aIllOJIHUTCS A0BEpXY. Moxker
JIY TI0CJI€ HECKOJIbKUX MEPeNIMBAaHUN KaKoW-HUOYAb CTaKaH 0Ka3aThbCsl 3al0JTHEHHBIM

a) Ha OJIHY JIBEHAJIIaTyl0; 0) HA OJHY HIECTYI0?

10.3. VpaBrenue x° + ax + b = 0 UMeeT /Ba Pa3IMUHBIX JACHCTBUTENBHBIX KOpHA. JIOKaXuTe, uTO
ypasnenue x* + ax® + (b — 2)x> — ax + 1 = 0 UMeeT YeThIpe PA3TMUHBIX JeHCTBUTENBHBIX KOPHSL.
10.4. Haitnute Bce mpocCThie YUCiIa, KOTOPHIE SIBIISIIOTCS OJHOBPEMEHHO CYMMOM JBYX MPOCTBIX
YUCCII U PA3HOCTBIO ABYX IMMPOCTBHIX YUCCII.
10.5. an gerpipexyroasuuk ABCD, B koTtopom AB = AD u ZABC = ZADC = 90°. Ha croponax
BC u CD BwiOpansl cootBeTcTBeHHO ToukH F 1 E Tak, uro DF | AE. Jlokaxwute, uto AF | BE.
C

Pucynoxk 2
11 knacc

11.1. HaiinuTe Bce HaTypaibHbIe YKCTa 71, Ui KOTOPBIX cyMMa udp uucna 5" paBHa 2”.

=

|
L

= Il sl

H
abc
Pucynok 1
11.2. Touka O — OcCHOBaHHE BBICOTHI YeThIpeXyronbHOM mupamuabl. Chepa ¢ nentpom O kacaercs
Bcex OOkoBbIX TpaHell mupamunbl. Touku A, B, C, D B3sTBI mocieqoBaTenbHO MO OJHOW Ha OOKOBBIX
pebpax mupamuabl Tak, uto oTpe3kn AB, BC u CD npoxonsar yepe3 Tpu TOUKU KacaHus cpepbl ¢ TpaHIMHU.
JlokaxuTte, 4To 0Tpe30K AD MpoXOoIUT Yepe3 YeTBEPTYIO TOUKY KacaHUsl.




Pucynoxk 2
11.3. B npsMoOyroibHOM MapajuieNienuIene OJHO M3 CEYEHUH SBJISETCS MPaBUIbHBIM
IECTUYTOJIbHUKOM. JIOKa)KuTe, YTO ATOT NMapajuiesenunesn — Kyo.

L

Pucynox 3
11.4. Ha crone nexanu 1Be Kojojabl, mo 36 kapT B kaxaou. [lepByro Konoay neperacoBaiv U
MTOJIOXKUITH Ha BTOPYIO. 3aTeM JJIsl KaK0M KapThl IEPBOM KOJIOABI MOCUUTAIH KOJIMYECTBO KapT MKy HEH
Y TaKOH K€ KapTOi BTOPON KOJIOBI (T.€. CKOJIBKO KapT MEXIY CeMEpKaMH 4epBeil, MeX 1y JaMaMu MHK, U
T.11.). Yemy paBHa cymma 36 MOTydEHHBIX YUCENT?
11.5. CymiecTBYIOT JI IeHCTBUTENbHbIEC YHCTA @, b ¥ ¢ TaKKe, YTO MPU BCEX JCHCTBUTEIBHBIX X U )
BBITIOJTHSIETCS] HEPABEHCTBO

Ix +al+|x+y+bl+|y+c|l> |x|+|x+yl+]|yl?

3aganue 2 . MeToabl pelieHUsl ypaBHEHHIT M HEPABEHCTB ¢ MOIYJIAMU.
MeToabl pelieHusl 32124, COAEPKAIINX MAapaMeTPbl

14. Ilpn kakux 3HaYEHUSAX & CUCTEMA HEPABEHCTB
x*+y° <2ay—a’ +1
MMeeT POBHO JIBa perieHus ?
y+a<s |x|
2. Haiinute Bce 3HaueHUs apaMeTpa a, Ipu KaXJA0M U3 KOTOPBIX CPEIH PELICHUH HEPAaBEHCTBA
X +4a > 5N ax HeT HU OJTHO TOYKH OTpEe3Ka [7;96].
3. Ipu KakuX 3Ha4YEHMSX MapameTpa n ypaBHeHue (n°—4)x=n’—2n"—n+2

a) IMEET ANHCTBEHHBII KOPEHb;
0) nMeeT OECKOHEYHOE MHOKECTBO KOPHEH;
B) HE UMEET KOpPHEH.



4P |x2+2x+1|_x2+2x+1
. Pemuth ypaBHCHHE = :
.

5. Pemmuth ypaBHeHne |x’ +x—1=|x’ —x+1]|.

6. Pemmuth ypaBHeHne |x° —1|+|x* —5x+6]=5x-7.

7. Pemmmth ypaBHenne |81x* —16>81x* -16.

8 Pemuth ypaBHenue |x—2|+|x—-3|+|2x—-8|=9.

9. YUemy paBHa cymMa KOpHEH ypaBHEHHS (KOPEHb, €CJIM OH OJMH) YPaBHEHUS

|3x—4|+x* —12| x| +36 _
x—=35

|x—2|?

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

10. Pemuth ypaBHEHUE

11. Pemuth ypaBHEeHHE \/x2 +2x+1 —\/x2 —4x+4=3.

12. Pemuthb ypaBHEHUE \|x3+x+1\—\/;\=x3—x—\/;—l.
13. PemuTh HepaBeHCTBO|| x° + X +1 | —Jx > x’ —x—/x-1.
2 2
|x"=3x+2|—x +2x—1£0
| x| =[x—1]

14. PemmnTh HEpaBEHCTBO

3aganue 3. FBOMeTpH‘leCKHe 3aJaui UCCIEA0BATEC/IBCKOI0 XapaKkTrepa B MaTEMaTUKE

1. B ocHOBaHWYW mHEpaMUABI JIEKHUT TPEYTOJBHUK ¢ BHYTPEHHUMH YTIaMH O U B U paguycom
onucaHHOM okpyxkHocTH R. Bce GokoBble p€Opa mupaMubl HAKJIOHEHBI K IJIOCKOCTH OCHOBAHUS IO
yriom y. Haiinute 00bEM mupaMupl.

VYkazanue: HyxHO 000CHOBATh:

a) IOCTpOeHHE N300payKEHHsI OCHOBAHHSI BHICOTHI ITUPAMH/IBI;

0) MOCTPOCHHE YTIIOB MEXKIY OOKOBBIMU pEOpaAMU MMUPAMUIBI U TFIOCKOCTHIO €€ OCHOBAHUSI.

2. B npsimoyronsHOM mapaliieNienumesie CTOpOHbl OCHOBAaHHS PaBHBI @ U b, a ero JuaroHaib
COCTaBJISIET ¢ OOKOBOM TpaHbIO, CoZIepKalel cTopony a, yroi 30°. Haiinure 00bE€M mapasuienenumea.

VYkazanue: HyxHO 000CHOBAaTh MOCTPOCHUE YIia MEXIy AMArOHANbI0 MapajieNienurnesa u ero
OOKOBOM I'paHbIo.

3. Yemy paBeH 00BEM MPSIMOYTOJBHOTO MapauleenuIieaa, AUaroHajlb KOTOpOro JUIMHBI a
COCTAaBIISICT C TUIOCKOCTHIO OCHOBAHMSA yroi o, a ¢ O0KOBOU TpaHbio — yrou 3 ?

VYkazanue: HyxHO 000CHOBATH:

a) MOCTPOCHHE YIJIa MKy IMaroHalIblo apajljiesienunea v MI0CKOCThI0 OCHOBAHUS,

0) MOCTPOCHHE yTJIa MEXKIY TUAarOHAJBIO M TUIOCKOCTHIO OOKOBOMW I'PaHH.

4. B mpsMom mapasuienenuriesnie CTOPOHbI OCHOBAaHMSI paBHBI 3 ¢CM M 5 cM, a OJHA U3
JTUaroHajiel oCHoBaHMS paBHa 4 cM. Haiiaute niamHy OoJbliel AuaroHaau mapajijiesienuieaa, 3Has, 4To
MEHbIIIasi 00pa3yeT C MIOCKOCThIO OCHOBAaHUS yrou 60°.

Vka3zaHue. YCTaHOBUTb, Kakasg W3 JUaroHajlied napajUlesenuneaa sBIAETCS MEHbIIEeH
(ucmonb30BaTh CBOMCTBA HAKJIOHHBIX K IUIOCKOCTH M MX MPOEKUUH Ha 3Ty IUIOCKOCTh). OOOCHOBATH
MMOCTPOEHHUE YIia MEXAY MEHbIIIEH TUAaroHANIbIO U MJIOCKOCTHIO HIXKHETO OCHOBAHMSI Mapajijiesienure ia.

5. OcHoBaHHEM MPSIMOTO TapaJICNICHIeaa CIYKUT POMO cO CTOpoHOU 4 cM U yriom 60°.
Bonbmas auaronans mapajvienenunena oOpasyeT ¢ IUIOCKOCThIO ocHoBaHus 45°. Haiimure OokoBYyIO
MOBEPXHOCTh MapajuieNenuneaa.

VYkazanue. YCTaHOBHUTD, KaKasi U3 AMaroHalei napasmienenunena spiusercs oonpiieid. OG0cHOBATH
MIOCTPOCHHUE yTiIa MEXKAY ATON AUArOHAJBIO U TNIOCKOCTHhIO HIYKHETO OCHOBAHUS.

6. IHO pebpo Terpadapa paBHO 4 CM, a KaXIoe U3 OCTaIbHBIX 3 cM. Haiinmute 00BEM
TeTpas’pa.

VYkazanue. OOOCHOBATH MOCTPOCHHE H300paKEHHsT OCHOBAHMS BBICOTHI NHUpamuiabl. B
KadeCcTBEe OCHOBAHMsI TETPadpa MOXKHO OpaTh paBHOOEAPEHHBINA TPEYTrOJIbHUK (KOTAa BCe OOKOBBIE pEéOpa
paBHBI) WJIM PaBHOCTOPOHHHU TPEYrOJILHUK; B MEPBOM Ciiydae 0OOCHOBAaHHME YepTeka SBISETCS Ooliee
MIPOCTHIM.



7. BricoTa mpaBUIIbHOM YETBIPEXYTOIBHOM MUPaMUIbI paBHA 3 V3 cM, a e€ bokoBoe pedpo 3

/5 om. Haiiure BEJIMYMHY JIBYTPAHHOTO YIJIa IPU OCHOBAHUU TUPAMUIBI.

VYkazanue. Hy:xHo 060CHOBATS:

a) B KaKyl0 TOYKY IIJIOCKOCTU OCHOBAHUS IPOELUPYETCS BEPIIMHA TPaMUIbI;

0) mocTpoeHue Ha YepTesKe JIMHEHHOTO YIila ABYTPAHHOTO YIJia MPU OCHOBAHUU MTUPAMHU/IBI.

8. B tpeyronpanke ABC AC=BC=10 cm, <A=<B=30°. IIpsmas BD nepnenaukyiaspHa
IJIOCKOCTH JIaHHOTO TpeyroapHuka 1 BD= 5 cm. Halinute paccrosinue ot Touku D no npsimoit AC.

VYkazanue. HyxHO 000CHOBaTh TMOCTpOEHHE H300paKEHUS MEpPHEHANKYJspa U3 Touyku D Ha
npsmyro AC. IIpu aToM cnenyert ydects, uto <ACB Tymoii, 1 IOTOMY OCHOBaHHE 3TOT0 NEPIEHANKYIsIpa
OyJeT BHEUTHEH TOUYKOM 1O OTHOIICHHUIO K 0Tpe3Ky AC

Puc. 15

9.Touka M, nexamas BHE IUIOCKOCTH JAHHOTO IPSIMOIO yria, yAajJeHa OT BEpLIMHBI yrja Ha
paccTostHuE a, a OT CTOPOH Ha pacctosinue b. Haiiaute paccrossaue oT Toukd M 710 TNTIOCKOCTH yIiia.

VYkazanue. OG0OCHOBATH MOCTPOCHHE MPOEKIMH TOYkM M Ha IJIOCKOCTh, B KOTOPOM JIEXKHUT
JTaHHBIA yroJl, U Ha €ro 00€ CTOPOHBI.

10. B paBHOOEIpeHHOM TpEYrojJbHUKE OCHOBaHME M BBICOTAa paBHBl 4 cM. JlaHHas ToOuYka
HAXOJUTCS Ha PACCTOSIHUM 6 CM OT MJIOCKOCTU TPEYTOJIbHUKA U Ha PABHBIX PACCTOSHUAX OT €r0 BEPIIUH.
Haiinure 3T0 paccrosiHue.

VYkazanune. Heo6xoaumo 000CHOBaTh MTOCTpOEHHE W300paKeHUs OCHOBAHUS TEPIECHIUKYISIpa U3
JAHHOU TOYKH Ha IJIOCKOCTh JAHHOTO TPEYTOJIbHUKA.

11. OcHoBaHMEM MHUPAMUIBI ABIAETCS MPAMOYTOJIbHBIN TPEYTOJIBHUK ¢ KaTeTaMu 6 cM 1 8cM. Bee
JBYTPAHHBIE YTIIBI IPU OCHOBAHUM MHUpaMUABI paBHBI 60°. Haiinure BHICOTY MUPaMHUIBI.

VYkazanue. Hy>xHO 000CHOBATH:

a) IOCTPOEHUE TOUKH, SBJISIOIIEHCS OCHOBAHUEM BBICOTHI TUPAMU/IBL;

0) moCcTpoeHHE TUHEWHBIX YIJIOB JBYXI'PAHHBIX YIJIOB MPU OCHOBAHUH MMHUPAMHUIBI.

12. Boruucnure o00bEM 4YETBIPEXYTOJBHONW MHpPAMHIBI, B OCHOBAHHU KOTOPOH JIKUT
paBHOOEAPEHHAs Tpamnelus C HIPKHUM OCHOBaHUEM 2 cM, OOKOBOH CTOPOHOU IcM m ocTphiM yriioM 60°,
€CIT U3BECTHO, YTO Bce OOKOBBIE pEOpa MUpaMUIbl PaBHBI 2 CM.

VYkazanue. OOOCHOBaTh TOCTPOCHHE H300pKEHUS BBICOTHI (70Ka3aTh NPH TMPOBEIACHUU
00OCHOBaHHUSI YepTeka, YTO OCHOBAHMEM BBICOTHI MUPAMUIBI OYHET SBIATHCA CEPEeAMHA HUKHETrO
OCHOBAHHS TPATICIINH ).

13. Jlan ky6 ABCDA|BiCiD1 ¢ pebpoMm a. Bpluucinute miomane CEUYEHUs STOro Kybda
MIJIOCKOCTBIO, TPOXOJIsIIel uepe3 auaronainb AB1 60xoBoit rpanu u cepenuny M pedpa CD.

14. Haiiaure mutomans cedeHus kyoa ABCDA B 1C D1 minockocTbo, MPOXOAsIIei yepe3 BepIIuHY
D u cepenuast M u N pédep Ai1B1u B1Ci , ecu pedpo kyOa pasHo 1.

15. BeicoTa nununapa 8cM, paguyc ocHOBaHHS ScM. L{unuuap nepeceuéH miocKOCThIO TakK, YTO B
CeueHuu noiryyaeTcs KkBaapart. Haiinure pacctosiHie OT MIIOCKOCTU CEYEHUS JJO OCH LIMIUHAPA.

VYkaszanue. Jlokazarp, YTO B CEUEHUHU LUIMH/IPA IUNIOCKOCTHIO MOXKET MOJIYYUThCS KBAJparT JUILIb B
TOM ciyd4ae, KOTJa CeKyllas IJIOCKOCTh MapajjiesibHa OCH IWJIMHApA, MPUYEM BBICOTA LWIMHIpA HE
JI0JDKHA MIPEBBIIIATh JUaMeTpa ocHoBaHUs. OOOCHOBATH MMOCTPOECHUE OTPE3KA, BHIPAXKAIOLIETO PACCTOSIHUE
OT MpsAMOH (OCH IMJIMHIPA) 10 MapauIeIbHON el TIIIOCKOCTH (CeKyIeh).

16. Ob6pa3zyromias KoHyca paBHa 6 cM U 00pa3yeT ¢ ero ocHoBaHUEM yroi 45°. Haiinure miomanb
CeueHusl KOHyca IIIOCKOCThIO, TPOBEAEHHON Uepe3 JIBe ero 00pasyrollye, yrojl MeXy KOTOPbIMU PaBeH
60°.

VYka3zanue. Heo0xoamumo 000CHOBATH:



a) TOCTPOEHHE yIJIa MEXy 00pa3yIomiei KOHyca U MIIOCKOCTHIO €r0 OCHOBaHUS;
0) CyIleCTBOBaHME CEUCHHSI, TPOXOIAIIECTO Yepe3 IBe 00pa3yoIne, yrol MeKy KOTOPEIMH PaBeH
60° (HaifyTCs I CpeI MHOXKECTBA 00pa3yIoIUX KOHYCa JIBE TaKUE, YToJl MeXAy KoTopsiMu 60°7).

17. B tpanenuu ABCD wu3BectHbl 60k0BbIe cTOpoHBI AB = 7; CD = 28 u BepxHee OCHOBaHHE
2

BC = 5. U3BectHo, uto cos £ BCD = 7 . Haitnure AC.

18. OxpyxHoct ¢ neartpamu O u O, mepecekatorcst B Toukax A u B. Msectno, uto £
AO;B =90; £ AO2B = 60; O0; = a. Haiinure paguychl OKpYKHOCTEIA.

19. Toukn A1, Bi, Ci — ocHoBanus BbicoT TpeyronbHuka ABC. Yruel TpeyroasHuka Ai1B1Cy
paBubl 90°, 60° u 30°. Haiiqute yribl Tpeyroiasauka ABC.

20. OcHoBaHus Tpanenuu paBHbl a U b. Ilpsmas, nmapaiienbHas OCHOBAaHUSAM, pa30OMBacT

Tpamneluyio Ha JIB€ Tpaleuuu, IUIOMaad KOTOPBIX OTHOCATCSA Kak 2:3. Haiipure nnuHy OTpe3ka 3TOH
IPSIMOH, 3aKJIFOYEHHOTO BHYTPH TPANCLIUH.

21. Tpaneuust ¢ ocHoBaHusMH 14 u 40 Bnmcana B OKpyXKHOCTb paauyca 25. Haiigute BbICOTY
Tpamneuuu.

22. [Ipsamas xacaercs okpyxHoctei R u r B Toukax A u B. 3BecTHO, UTO paccTosiTHUE MEXITY
LIEHTpaMu paBHO a, npu4éMm r <R u r+R<a. Haiitu AB.

23. Tpeyronsuuk ABC Bnucan B okpyx)HOCTb paauyca 12. M3BectHo, yto AB =6 u BC = 12.
Haiitu AC.

24. Bricotsl Tpeyronbauka ABC nepecekatorcst B Touke H. M3BectHo, uto CH=AB. Haiinute
yrosn ACB.

25. Oxkouo TpeyronbHuka ABC onucana okpyxHocts ¢ neHtpom O, yron AOC pasen 60°. B
TtpeyroiabHuk ABC Bnucana okpykHocTb ¢ neHTpoM M. Haiiaure yron AMC.

26. B tpeyronsnuke ABC nposenenst BbicoTbl BM 1 CN, O — ieHTp BIMCAHHOW OKPY>KHOCTH.
N3BectHO, yTo BC = 24; MN = 12. Haiinure pagnyc oKpy>KHOCTH, OIIMCAaHHOM 0KoJ10 TpeyroasHuka BOC.

27. Uepes cepenuny croponbl AB kBagpata ABCD mnpoBenena mpsiMas, mnepecekaromas

npsimble CD 1 AD B Toukax M u T cooTBeTcTBeHHO U 00pa3ys ¢ nps Mot AB yron a , fga = 3. Haligure
mwonaae TpeyroinbHuka BMT, ecniu ctopona kBaapara ABCD pasna 4.

28. Jlan mapamienorpamm ABCD, AB = 2, BC = 3, £4 = 60°. OKpyXHOCTb C IIEHTPOM B
tTouke O kacaeTcs OMcceKTpuchl yriia D u IByX CTOPOH napajuieaorpaMMa, UCXOA1IUX U3 BEPLUIMH OJHOTO
ero octporo yria. Haitgure mimomaas yeteipéxyroibHuka ABOD.

29. Jlan mapannenorpamm ABCD AB =3, BC =5, £4=60°. Okpy’HOCTb C IIEHTPOM B TOUKE
O kacaetcs 6uccekTpuchl yria D u IByX CTOPOH nmapajuiesiorpaMMa, UCXOASIIUX U3 BEPLUINHBI OTHOTO €ro
octporo yria. Haliqure ninomans yetsipéxyronbauka ABOD.

30. B npsamoyronsanke ABCDAB =2, BC= V3 . Touxa E na npsimoii AB BbIOpana Tak, uto £
AED =< DEC. Haiinure AE.



