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1. Oo0mas xapakrepucruka nporpammsl 'MA

1.1. Haznavenue u 00s1acTh NnpuMeHenns nporpammel I'HA

Hacrosiiiass mporpamma rocyaapcTBEHHOM HUTOroBoil artecranuu  (manee I[Iporpamma)
pa3pabotana Ha ocHoBaHuu TpeOoBanuii DPI'OC BO mno nampaBnenuro mnonaroroBku 44.03.01
[legarornyeckoe obpazoBaHue.

[Iporpamma sIBISieTCS 4YacTbiO OCHOBHOM 00pa3oBaTeNbHON MPOTrpaMMBbl 1O HANpaBJICHUIO
nooecomosku 44.03.01 Ilemarormveckoe oOpaszoBanme, npoduib «MaTreMaTuka», yCTaHABIMBACT
IIPOLEAYPY OpraHU3aLMH U IIPOBEIEHUS TOCYJapCTBEHHON UTOIOBOM aTTeCTalli 00y4aroIIuXCsl.

Hacrtosmass IlporpamMma BxiIrodaeT oOOILIyI0 XapaKTepUCTHKY (OopM rocynapcTBEHHOM
UTOTOBOM aTTeCTallMM, MPOTrPaMMBbl TOCYJApCTBEHHBIX IK3aMEHOB U TPEOOBAaHUS K BBHITYCKHBIM
KBaJIM(UKAIIMOHHBIM paboTaM U MOPAJKY MX BBINOJIHEHUS, KPUTEPUH OLIEHKU PEe3yNIbTaTOB CAAYd
rOCyJapCTBEHHBIX YK3aMEHOB U (MJIH) 3aIIUTHI BBITYCKHBIX KBATU(UKAIIMOHHBIX PadoT.

1.2 JlokymMeHTBbI, HA OCHOBAHUH KOTOPbIX pa3padoTaHa
porpamma 'MA

1.  3akon P® or 29.12.2012 N 273-®3 (¢ uzmeHeHusiMu, BcrynuBiumu B cuiry ¢ 01.09.2013
rona) «O6 obpazoBanuu B Poccuiickoit deneparuny;
2.  DepepalbHBIH TOCYAAPCTBEHHBIA O00Opa30BaTENbHBIA CTAaHAAPT BBICHIETO OOpa30BaHUS II0
HarpasjieHuto nmoAarotosku 44.03.01 [legaroruvyeckoe oOpa3zoBaHue.
3. llopsimox  opraHM3alMd HW  OCYIIECTBICHHS  0Opa3oBaTENbHON  JEATENBHOCTH  ITIO
00pa3oBaTebHBIM [IPOrpaMMaM BhICILIEr0 00pa3oBaHus - IporpaMmam OakajaBpuaTa, porpaMmmam
cHenuajnTeTa, IporpaMMaM  MarucTparypbl, YTBEPXKJACHHBI  INpukazoM MwuHHCTEpCTBA
oOpa3oBanus u Hayku Poccuiickoit @enepanuu ot 19 nexadps 2013 roga Nel367;
4.  llopsanok mnpoBeneHUs TOCYJAapCTBEHHOM WTOTOBOM aTTecTallud 10 00pa3oBaTeIbHbIM
BBICIIET0 00pa3oBaHUsl — MporpamMmaM OakanaBpuara, IporpaMMaM CIEeLUaNIUTeTa U Imporpamma
MarucTpaTrypbl», YTBEpKICHHBIM NpukazoM MunucTtepcTBa oOpa3zoBaHusl U Hayku Poccuiickoii
Oeneparun ot 29 urons 2015 rona Ne 636.
5.  Meroauueckre peKOMEHAAINU 10 OpraHu3aluyd 00pa3oBaTENIbHOTO Ipolecca s o0yueHus
WHBAJIUOB U JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/J0POBbs B 00pa30BaTEIbHBIX OPraHU3AIMIX
BbICIIEro 0Opa3oBaHUs, B TOM YHCJIE€ OCHAUIEHHOCTH oOpa3oBaTeNbHOTO Tporecca (yTB.
MunucrepcTBoM o6pazoBanus U Hayku PO § ampens 2014 r. Ne AK-44/058h);
6.  ®DenepanbHblil 3ak0H OT 24.11.1995 N 181-®3 (pex. ot 29.12.2015) "O conuanbHON 3aIuTe
uHBaU10B B Poccuiickoii @enepaun’.
7.  TocymapcrBennas mporpamma Poccuiickoit ®@enepannn «/loctymnas cpema» Ha 2011-2015
ronel, yreepxkaeHHas Iloctanosnenuem IlpaButensctBa Poccuiickoit @enepanuu ot 17 mapra
2011 r. Ne 175.
8. IlomoxxeHme o0 TOpsAAKE TMPOBEACHUS TOCYAAPCTBEHHOW WTOrOBOW aTTecTallud IO
o0Opa3oBaTeNbHbIM MpoOrpaMmaM BbICIIET0 oOpa3oBaHHMsl - Mmporpammam OakailaBpuara H
nporpammam maructparypsl [ITTITY (oanee, [lonoscenue o nopsioke I'HA IIT'TITY).
9.  TlomoxxeHue o BHITYCKHOM KBanMpuKkanuonHoi padote [TITTIY.
10. O6pazoBarenbHas nporpamma Boicuiero oopaszoBanus 44.03.05 Ilegaroruueckoe obpa3zoBanue
(c mByMst TpodUIISIMU TTOATOTOBKH), npoduiv «MaTemaTnka u HHPOPMATHKA Y.
11. VYueGublit mnan no Hanpasnenuio noodzomosxku 44.03.01 Ilemarormueckoe oOpazoBaHHE,
npoghuns «MartemaTukay.
12. KanennapHslif yueOHbIi rpaduk.

1.3 TpedoBanus k I'HA
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1.3.1. O61ue noJioxKeHUs

['ocynmapcTBeHHass WTOrOBasl aTTECTALMs SIBISIETCS 3aKIIOYUTEIBHBIM 3TAllOM OCBOCHUS
UMEIOLINX TOCYIapCTBEHHYIO aKKPEIUTAIIMI0 00Pa30BaTeIbHBIX MPOTPaMM.

[{eqpt0 rOCYyapCTBEHHOW WMTOTOBOM AaTTECTAUMU SIBJISETCS ONPEHEIEHUE COOTBETCTBHUS
pe3yJIbTaTOB OCBOCHHS OOYYaIOUIMMUCS OCHOBHBIX OOpPa30BaTEIbHBIX MPOTpaMM TpPeOOBAHUAM
denaepatbHOTO TOCYJApPCTBEHHOTO O0pa30BaTEIBHOIO CTAHAAPTA IO HAIMPABJICHUIO IMOATOTOBKH
44.03.01 Ilenaroruueckoe oOpa3oBaHHE.

O6umme tpeboBanus k npoBeneHuto I'MA, TpeboBanusi, mpeabsBiIsieMble K 00y4JaromuMcs
JUIaM, TPUBJIEKAEMBIM K TOCYIAapCTBEHHOW HWTOTOBOWM aTTECTAallH, YCJOBHS, CO3/aBaeMble B
[ITITY nns nposenenus TMA (B ToM uwmciie aisi JiMIl ¢ OTPAHMYECHHBIMHA BO3MOXKHOCTSIMHU
3I0pPOBbs1) peryaupyroTcs pasaenamu 6, 11 [Monoxenus o nopsake 'NMA TIT'TTIY.

['ocynapcTBeHHas UTOTOBAs aTTecramus MIPOBOUTCS roCy1apCTBEHHBIMU
9K3aMEHAIIMOHHBIMU KOMHUCCUSIMU. TpeboBaHus K (QYHKUMSIM, CpoKaMm (POPMHPOBAHHUS M COCTaBY
HK3aMEHAIMOHHBIX KOMUCCHI perynupyroTcs pazzaenom 8 [lonoxenus o mopsiake ['MA TITTTIY.

s o0yvarommxcs U3 4nciia MHBAJUIOB U JIUI C OTPAHUYEHHBIMU BO3MOXXHOCTSMU 3/10POBbS
TOCYIapCTBEHHAs] ~ WUTOTOBasi  aTTECTAllMsl  MPOBOAUTCS C  YY4€TOM  OCOOCHHOCTEH WX
NCUXO0(U3UUECKOTO PA3BUTHS, HX WHAUBUAYAIbHBIX BO3MOXKHOCTEH U COCTOSTHUS 3[I0OPOBBS (anee -
UHAUBUAYaJIbHbIE OCOOEHHOCTH).

1.3.2. ®opmsl 'HA

locymapcTBeHHass  WTOroBas  arrectamus  OOy4YarOIIMXCs  TPOBOAHWTCA B (opme
rOCYJapCTBEHHBIX aTTECTAIIMOHHBIX UCIIBITAHUN:
- 20CY0apCmB8eHHO20 IK3aAMeHA (8KI0UAsi NOO2OMOBKY K coaue u coauy 20cyo0apcmeeHH020
9K3aAMeHa);
— 3auUmuvl  8bINYCKHOU KBANUPUKAYUOHHOU padbomsl (8KIHOUAS NOO20MOBKY K npoyeodype
3auumsl u RPoYedypy 3auumst).

['ocynapcTBeHHBIE aTTECTAIMOHHBIE UCIIBITAHHUS HE MOTYT OBITh 3aMEHEHbI OLIEHKOM KauecTBa
ocBoeans OIl Ha OCHOBaHMHM HWTOTOB TEKYIIETO KOHTPOJIS YCHEBAEMOCTH W TPOMEXYTOYHOMN
aTTecTanuy o0yJaromerocs.

1.3.3. Mecto I'A B crpykType OII, 001mii 00beM BpeMeHH,
CPOKH Ha NMOATOTOBKY U NpPOBe/ieHue

l'ocynapcTBeHHass MTOroBasl aTTecTallMs B IOJHOM O0beMe OTHOCHTCA K 0a30BOil yacTu
00pa30BaTeNbHOMN MPOrpaMMBl.

OOmmii 00beM BCEeX TIOCYIapCTBEHHBIX ATTECTALIMOHHBIX MCIBITAaHUM, BXOAALIMX B COCTaB
rocyJapCTBEHHON wuTOoroBoi arrecranuu, B cooTBerctBUM ¢ PI'OC BO mno nHampaBieHUio
noarotoBku  44.03.01 Tlemarormveckoe oOpa3oBaHWE W YTBEPKICHHBIM y4eOHBIM IUTAHOM,
cocTaBiseT — 9 3a4eTHBIX €JUHMULL, B TOM YHUCIIE:

— Ha TrOCYAAapCTBEHHBIN 3K3aMeH (BKJItOUas MOATOTOBKY K cllade M clady rocyAapCTBEHHOTO
9K3aMeHa) — 3 3aYCTHBIX CAMHUIIL;

— Ha 3alUTy BBIMTYCKHOW KBaIM(PHUKAMOHHON palbOThI (BKJIIOYAs MOJATOTOBKY K IMPOLEType
3alIUTHI ¥ TIPOIIEYPY 3AIIUTHI) — 6 3aYETHBIX €IUHUII.

B cooTBeTcTBHU € YTBEPKICHHBIM YUEOHBIM IUIAHOM M KaJIEHAAPHBIM y4eOHBIM IrpaukoM 1o
Hanpasnenuio noocomosku 44.03.01 [Nexarormueckoe oOpa3oBanue, npoguns «MaremaTukay:

- Ha TOCY/IapCTBEHHBIN K3aMeH OTBOAMUTCS 2 HEJeNH,
- Ha BeInoTHeHUE U 3amuTy BKP otBoguTCcs 4 Henenu.
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l'ocynapcTBeHHas UTOTOBasi aTTECTalMs MPOBOAUTCS B CpokH ¢ «26» 02_ 2018 r. mo «07»
_07__2018r.

@dakTUUECKUE JaThl, BpPEeMs M MECTO IMPOBEIACHUS TOCYAAPCTBEHHBIX AaTTECTAIMOHHBIX
UCIBITAaHUH U MPeAK3aMEHAIIMOHHBIX KOHCY/IbTAIMM ycTaHaBIuBaOTCs B pacnucanuu ['MA.

OOume TpeboBaHMs, PETyIUPYIOMINE TOPAJOK MPOBENEHUS TOCYIAapCTBEHHON HTOTOBOM
arrectanuu npejacrasieHsl B myHkTe 9.1 [Monoxkenus o mopsinke 'MA TITTTIY.

O6y‘IaIOH.[I/IeCSI M3 YHUCjia MHBAJIMUAOB M JIMI C OIPaHUYCHHBIMH BO3MOXHOCTAMH 3JI0POBbA HEC
no37Hee 4eM 3a 3 Mecsia o Havaja MMPOBe/IeHUsI TOCYJapCTBEHHON UTOTOBOM aTTeCcTalluu MOJaeT
NUCHbMEHHOE 3asiBIICHHE O HEOOXOJMMOCTH CO3JaHUs JUIS HEro CIEHUAIbHBIX YCIOBUH mpu
MPOBEJICHNUN TOCYAAPCTBEHHBIX AaTTECTAMOHHBIX HCIBITAHUN C yKa3aHHMEM OCOOEHHOCTEH ero
NCUXO(HU3UUECKOTO PAa3BUTHUS, WHAMBHUIYAIbHBIX BO3MOXKHOCTEH M COCTOSHHUS 3/10pOBbs (nanee -
UHAMBHUAYalIbHbIE 0coOeHHOcTH). K 3asBiieHHI0 NpuiararoTcs TOKYMEHTHI, IOJTBEPKIAIOIIIe
HaJIM4ue y O0Oydaromerocs HWHIANBUIYAIbHBIX OCOOCHHOCTEH (NMPH OTCYTCTBHM YKa3aHHBIX
JIOKYMEHTOB B OPTaHU3AIIHH).

B 3asBnenun oOyuaromuiicsi yKka3bplBaeT Ha HEOOXOIUMOCTh (OTCYTCTBHE HEOOXOAMMOCTH)
INPUCYTCTBUS aCCHCTEHTAa Ha TOCYIApPCTBEHHOM AaTTECTAllMOHHOM HCIBITAHWU, HEOOXOJUMOCTh
(oTcyTCcTBUE HEOOXOJUMOCTH) YBEIMYEHUS MPOJOJDKUTEIIBHOCTH CIaud TOCYIapCTBEHHOIO
aTTECTAllMOHHOTO HCHBITAHUS MO OTHOIICHHWIO K YCTAaHOBIEHHOM MPOAOKUTEIBHOCTH (Ui
Ka)KJ0r0 FOCy/1apCTBEHHOI'O aTTECTALlMOHHOTO UCIIBITAHNUS).

[Ipy HEOOXOAMMOCTH IJs BBIMTYCKHUKOB HHBaIUAoB u Jui ¢ OB3 Moxer ObITh
OpraHW30BaHbl WHAUBUIYyaJIbHAas IporpaMMa TIOATOTOBKM K  CJady€ TOCYIapCTBEHHBIX
aTTECTAllMOHHBIX  WCIBITAHWM, BKIIOYAIONIAs JIOMOJHUTEIbHBIE  aJanTallMOHHbIE MOMYJIH,
3aKpeIUICHHBIA WHANBUIYAILHBIM YICOHBIM IIAHOM.

['ocynmapcTBeHHas UTOroBas aTTectanus A uHBanuAoB U aul ¢ OB3 npoBoaUTCS B CPOKH B
T€ K€ CPOKHM, UTO U JIJIsl CTyAeHTOB 6e3 OB3.

1.4. TIpaBui1a nepecMOTpPa M BHeCeHUs M3MeHeHn#i B nporpammy 'HA

ITporpamma T'MA exeronHo nepecMaTpuBaeTcsi ¢ y4eToM TpeOoBaHui paboToparenei,
3aMeuyaHuil U mpeioxkeHuil mnpencenarenei 'DK, a Taxke W3MEHEHHI HOpPMaTHUBHO-IIPaBOBOM
6a3bl. M3mMeHeHus, BHeceHHble B mporpammy ['MA, paccmaTpuBaroTcsi Ha 3acegaHuu Kadeapsl
(xadenp) ¢ yueToMm 3amedaHuii U pekoMmeHnauuii npexacenareneit 'K u yrBepxkmatorcst YdueHbIM
COBETOM (haKyJIbTeTA.

[Iporpamma I'MA exxerogHo mepecMaTpUBaeTCsl C yY4ETOM XapakTepa HapyLIeHHH M 0COOBIX
00pa3oBaTeNbHBIX NOTPEOHOCTEH BBIMTYCKHMKOB MHBaNUA0OB U Jull ¢ OB3 u ux MHAMBUAYaJbHON
nporpaMmoil peadbunuraruu u abuimranuu (UIPA).

1.5. IlpaBuna pa3meleHnsi, XpaHeHHs U OPraHU3anMu Aoctyna k nporpamme 'MA

IMIporpamma T'MA Bxomut B cocraB OIl mo Hampaemennto moaroroBku 44.03.01
[Tenarornyeckoe oOpa3oBaHHWE W XPAaHUTCA B COCTaBE METOJMYECKMX JOKYMEHTOB Ha Kadeapax
BbICILIEH MaTeMaTHUKU M TEOpUU U MeToauku oOyueHuss marematuke IIITIIY, a Takxe B ydeOHO-
METOAMYECKOM KaOMHETe MaTeMaTH4YeCKOro (GpaKkysbTeTa.

Hoctyn x nporpamme ['MA cBOGOTHBII.

[Iporpamma nmomJIeKUT pa3sMELIEHUIO BO BHYTpeHHEN JlokanbHoU cetu IITTTIY.

ConeprkaHue TpOrpaMMBbl JTOBOJHUTCS JO CBEIEHHUS OOYydJalomIuxcs He Mo3jaHee, deM 3a 6
mecsieB o0 Havaiga ['MA, OTBeTCTBEHHOCTh 3a HMH(OPMUPOBAHHE CTYJIEHTOB HECET JeKaH

6



daxynbTeTa.
ITporpamma 'MA moBOAMTCS 10 CBEAEHUS OOydYarOMIMXCS WHBAIUIOB U jinil ¢ OB3 u XpaHuTCs
B JIOCTYITHOM JJisi HUX (hopme.

2. IIporpamma rocyaapcTBeHHOI0 IK3aMeHa
2.1 O6mue TpedOBaHUS K rOCYIapCTBEHHOMY IK3aMeHY

Hmozcoswiili mencoucyuniuHapusili IK3ameH no HAnpasienuio noo020moeKu TPOBOJUTCS C
LIeTIbI0 TIPOBEPKH YPOBHSI TOTOBHOCTH BBITYCKHUKA K HCIIOJIb30BAHHIO TEOPETHYECKUX 3HAHUM,
NPAaKTUYECKUX HABBIKOB M YMEHMH /IS peIIeHUs 3aJad B COOTBETCTBHH C BHJIOM(-aMH)
npodeccHoHaIbHON AATEILHOCTH, HAa KOTOPBIH(-€) OpreHTHpOBaHa 00pa3oBaTebHas IporpamMma:

8UO0 NPOpeccUoHanbHOU desmenbHOCMU: TIearOTHYECKHA, UCCIIeI0BATEIbCKHMA

npogheccuonaivHvle 3a0a4u

nearoruyeckas 1esiTeJibHOCTh!

U3y4CHHUE BO3MOXKHOCTEH, MOTPEOHOCTEH, IOCTIKEHUI oOydaromuxcsi B 00JacTu
oOpa3zoBaHusi;

o0y4yeHHe M BOCIHTaHHWE B cdepe 00pa3oBaHUS B COOTBETCTBUM C TPeOOBaHUSIMU
00pa30BaTeNIbHbIX CTaHAAPTOB;

UCIIOJIb30BAHUE  TEXHOJIOTHH,  COOTBETCTBYIOIIMX  BO3PAcTHBIM  OCOOCHHOCTSIM
00yYaromuUXCsl ¥ OTPAKAIOIMNX CHEIU(PHUKY TPEIMETHBIX 00IacTei;

obecrieueHre 00pa30BaTEIbHON JAEATEIBHOCTH C YYETOM OCOOBIX 00pa3oBaTENbHBIX
MOTPEeOHOCTEH;

OpraHM3aLus B3aUMOJICHCTBHS C OOLIECTBEHHBIMU U 00pa30BaTEIbHBIMHU OPTaHH3ALUSIMH,
JNETCKUMH  KOJUIGKTUBAMH W  POIUTENSMH  (3aKOHHBIMH  TPEACTABUTENSIMH), Yy4acTHE B
CaMOYTIpaBJIEHUH U YIPABICHUHU HIKOJIBHBIM KOJUIEKTUBOM JUISl pelIeHus 3a7a4d NpogecCuOHaIbHON
NeSITeTbHOCTH;

dbopmupoBaHue 00pa3oBaTeNbHON Cpeibl A oOecredeHns KayecTBa 00pa3oBaHusi, B TOM
YrcIie ¢ IpUMEHeHnEeM HH(POPMAITMOHHBIX TEXHOJIOTHH;

OCYILECTBIIEHHE MPO(PECCHOHATILHOIO CaMO00Pa30BaHMsl U TMYHOCTHOI'O POCTa;

o0ecrieyeHne OXpaHbl KU3HU W 3/I0POBBSI OOYYarOIIMXCsS BO BpeMsi 00pa30BaTELHOTO
npoiiecca;

HCCIe10BATeIbCKAs 1eATeTbHOCTD.

MIOCTAaHOBKA U PElIEHUE UCCIIE0BAaTENbCKUX 3a/1au B 00JIACTH HAyKHU U 00pa30BaHMs;

UCTIOJIB30BaHUE B MPO(ECCHOHATFHON JATEIEHOCTH METOJIOB HAYYHOT'O MCCIIEIOBAHMS.

[TepeueHp KOMIETEHIINN, KOTOPBIMU JOJKHBI OBIIAIETh 00y4daroIuecs: B pe3ysbTaTe

OCBOCHMS 00pa30BaTEIbLHON MPOTPaMMBbI:

BBIIYCKHUK JI0OJDKEH 00J1aJ1aTh CIEAYIOIUMHU O0IIeKYIbTypHbIMU KoMreTeHIsAME (OK):

CMOCOOHOCTBIO HCHOJIB30BAaTh €CTECTBEHHOHAyYHbIE M MaTeMaTU4YecKhe 3HaHHUs I
OpPHEHTHPOBaHHS B COBpeMEeHHOM HH(MopMannonHoM npoctpanctse (OK-3)

BBIIMTYCKHUK JIOJDKEH 00JIajaTh CIeIyIOIUMH 00IIenpodecCHOHATbHBIMU KOMIIETEHIIUSAMU
(OIIK):

TOTOBHOCTBIO CO3HABATh COLMAJIbHYIO 3HAUMMOCTh CBOeH Oyaymiei mpodeccuu, 06aaaaTh
MOTHBAIIMEH K OCYIIECTBICHHIO TpodeccroHambHoi aestenbHocTr (OITK-1);

CMOCOOHOCTBIO OCYIIECTBIATh O0yYEeHHE, BOCIUTAHHE M Pa3BUTHE C yYETOM COLIMAIbHBIX,
BO3PACTHBIX, TCUXO(DU3NYECKUX W WHIUBUIYATbHBIX OCOOEHHOCTEH, B TOM YHCIE€ OCOOBIX
o0Opa3oBaTenbHbIX MOTpedHOCTel 00yuatonuxcs (OITK-2);
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BBIMTYCKHUK JIOJDKEH O00JIaJaTh CICIYIOMUME  MPOPECCHOHATBHBIMA  KOMITETCHIIUSIMH,
OTHECEHHBIMH K TEM BHJaM NPO(EeCCHOHATBLHOW NeATEIhbHOCTH, Ha KOTOPBIE OPHEHTHPOBAHA
obpazoBarenbHas nporpamma (I1K):

TOTOBHOCTBIO PEATM30BBIBATH OOPAa30BATEIBHBIC MPOTPAMMBI 10 Y4eOHOMY MPEAMETY B
COOTBETCTBHUH ¢ TpeOOBaHUSAMH 00pa3oBarebHbIX cTanaapToB (ITK-1);

CIIOCOOHOCTBIO HMCIOJIB30BAaTh BO3MOXKHOCTH O0pa30BaTeNbHOW Cpenbl IS JAOCTH)KCHUS
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX PE3yJbTaTOB OOYYCHHUs M OOeCHeueHHs] KauyecTBa
y4eOHO-BOCIIMTATEIILHOTO MPOIlecca CPpeIcTBaMU mpenoaaBaeMoro y4deonoro mpeamera (I1K-4);

CIOCOOHOCTBIO ~ OCYIICCTBIISTh  IMEAarOTMYECKOe  COMPOBOXKACHUE  COIHATU3AIMH U
npodeccuoHaIbHOro camoonpeaeneHus odoyuarormxcs (ITK-5);

TOTOBHOCTBIO K B3aUMO/ICHCTBHUIO ¢ y4acTHUKaMHU oOpa3oBarenbHoro npouecca (ITK-6);

CIIOCOOHOCTBIO OPTraHU30BBIBATH COTPYAHUYECTBO OOYUYAIOMIUXCS, TOIICPKUBATH UX
AKTHMBHOCTh, MHUIIMATUBHOCTh U CAMOCTOSTEIBHOCTh, Pa3BUBATh TBOpUEcKue criocoonoctu (IMK-7);

CIIOCOOHOCTBIO ~ MPOCKTHPOBATh  WHAMBHAyAJIbHBIE  00pa3oBaTeNbHBIC  MapIIPYTHI
obyuaroruxcst (ITK-9);

TOTOBHOCTBIO HCITOJIb30BATh CUCTEMATH3UPOBAHHBIC TCOPETUICCKHIE U MTPAKTUICCKUE 3HAHUS
JUIS IOCTAHOBKH U PEIIEHUS MCCIIEI0BATENbCKHX 3a1au B o0mactu oopasosanus (ITK-11);

CHeNHaTbHON MpOo(pEeCCHOHATFHONW B MpeIMEeTHOH oOiactu "Maremaruka': BiafeHue
0a30BBIMH TOHATHUSAMH M METoJaMH (YHJIaMEHTAIbHBIX MAaTEMAaTUYECKUX TCOPUH, BIIAJCHUE
KYJIBTYPOH MaTEeMAaTHYECKOTO MBIIUICHUS W TIOHMMaHUE METOJOJIOTUU MATeMAaTHKH; CIIOCOOHOCTh
UCIIOJIb30BaTh MAaTEMAaTHUYECKUE CBEACHUS MPH perieHnn npodeccuonanbubix 3a1a4 (CK 1-4)

HTOoroBelli MEXIUCIUILIMHAPHBIA 3K3aMEH MPOBOJMTCS C LEIbI0 TMPOBEPKU YPOBHSA U
KadecTBa 0OMIETPO(ECCHOHAIBHOM M CICIUAIBLHOW IMOJTOTOBKH BBITYCKHUKOB W Hapsay C
TpeOOBAaHUSMU K COJCPIKAHHUIO OTICIIBHBIX TUCIHIUIAH, YIUTHIBACT TakKe oOIMue TpeOOBaHUS K
BBIMYCKHUKY, TMPEIyCMOTPEHHBbIE 00pa3oBaTeNbHBIM CTaHAAPTOM MO JAHHOMY HamlpaBlIECHUIO
(cieanbHOCTH).

MeXIMCIUTUIMHAPHOCT 3aKII0YaeTCs B KOHCTPYMPOBAaHUHM OTBETa CTyAEHTa. BO3MOXKHOCTH
OTPa3uTh B OTBETE MEKIUCIUIUIMHAPHBIE CBs3u. CoueTaHWe, WHTETpaIis OCHOBHBIX TOHSTHHA,
TEOpUH, METOAMK B OTBETE Ha KOHKPETHBIH BOMPOC CBUIETENHCTBYIOT O BBICOKOM YPOBHE
po(heCCHOHANTLHBIX 3HAHUH ¥ YMEHHH, MPo(ecCHOHATBHON KOMIICTCHTHOCTH BBITTYCKHHKA.

["ocynmapcTBEHHBIH 9K3aMeH MPOBOAUTCS YCHIHO.

JIJIss MHBaJIWIOB W JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JI0POBbSI JIOITYCKAeTCs clada
TOCy/IapCTBEHHOTO SK3aMeHa B NHUChbMEHHOM BuJe (Habop Tekcra Ha Kommbiorepe). [lpu
ompesieieHu MecTa W (OPMBI CIAaud TOCYJApCTBEHHOTO JK3aMeHa JUIS JIMI C OTPaHUYCHHBIMH
BO3MOXXHOCTSIMH 3/I0POBbSI M HMHBAIUIOB YUYUTHIBAIOTCS PEKOMEHJAIMU MEIUKO-COIMATLHOM
9KCIIEPTHU3BI 00 YCIOBHSIX U BUAAX TPY/IA.

2.2. Ilops/10K MOATOTOBKH K Ca4e U
c1a4ya rocyJ1apcTBEHHOI0 IK3aMeHa
[Topsiiok MPOBEICHUS TOCYIAPCTBEHHOTO dK3aMeHa perysmpyercs myHKToM 9.2. [lonoowcenus
o nopsoke I'MA LITTTIY.
Jlist oOygarormmxcst MHBAIUI0B 1 Il ¢ OB3 BO3MOXXHO MHIMBHIyaIbHOE KOHCYJIBTHPOBAHHE
0 BOIIPOCaM, BKJIIFOYEHHBIM B IIPOTPaMMy TOCYAapCTBEHHOTO SK3aMeHa.
[Tpy mpoBeCHUHM TOCYAAPCTBEHHOW WMTOTOBOM aTTeCTAlliu IS JIUI] C OrPAaHWYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBbsI 00ECTIEUNBACTCS COOIIIOICHUE CICAYIOMNX O0IUX TPeOOBAHU:
MPOBEJICHUE TOCYJTAPCTBEHHOW HTOTOBOM aTTECTAllMM IS MHBAJIUIOB B OJHOW ayIMTOPUH
COBMECTHO C O0yYalOUIMMUCS, HE UMEIOIUMHU OTPAHUYEHHBIX BO3MOKHOCTEH 3/10POBbS, €CIIH JTO
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HE CO3JaeT TPYIHOCTEH Ayl OOydYalomMXCsl MpPHU TMPOXOXKACHUH TOCYAAPCTBEHHOM HWTOTrOBOM
aTTeCTallnN;

MPUCYTCTBUE B AayJAUTOPHUH AaCCHUCTEHTa (ACCHCTEHTOB), OKAa3bIBAIOIIETO OOYYaIOUIMMCS
MHBAJINAAM HEOOXOJUMYIO TEXHHYECKYIO ITOMOIIb C YYETOM MX WHIMBUAYAJIbHBIX OCOOEHHOCTEH
(3aHATH pabodee MECTO, MEPEIBUTATHCS, MPOUYUTATh U O(POPMHUTH 3aaHKe, OOLIAThCs C YICHAMU
rocyJapCTBEHHOHN 3K3aMEHAlMOHHON KOMHCCHUN);

MOJIb30BaHUE HEOOXOAMMBIMU OOYYAIOUIMMCA HMHBAJIHMIAM TEXHUYECKUMH CPEICTBAMU IPH
IIPOXOXKIACHUHA TOCYNapCTBEHHOM MWTOTOBOM AaTTecTalMud C Y4€TOM HX HHIUBUIYaJIbHbBIX
0COOEHHOCTEMN;

obecreyeHne BO3MOYKHOCTH OecHpensTCTBEHHOIO AO0CTyna oOy4aroIluXcs HHBAJIUIOB B
ayJUTOpPUH, TYaJIETHBIC U IPYTHe MOMELICHHUS, a TAK)KE UX MPEObIBAaHUA B YKAa3aHHBIX TIOMEIIEHUIX
(HanMuue NaHAyCOB, MOPYYHEH, PACHIMPEHHBIX ABEPHBIX IPOEMOB, JUQPTOB, MPU OTCYTCTBUU
TU(TOB ayAUTOPHs NOJDKHA pacrojaraTbcs Ha MEPBOM 3TaXke, HAJMYUE CIEHHUATBHBIX Kpecenl H
JIPYTUX MPUCIIOCOOICHUN).

[Tpy moAroTOBKE K OTBETY B YCTHOM (pOpME BBITYCKHHUKH JETAI0T HEOOXOAMMBIE 3aIHCH TI0
KaX/IOMy BOIIPOCY Ha BBIJIaHHBIX CEKpEeTapeM 3K3aMEHALMOHHOM KOMHMCCUHM JIUCTax Oymaru co
LITAMIIOM COOTBETCTBYoIIEero ¢akynbrera. Ha mMmoAroToBKy K OTBETY MEPBOMY CTYAECHTY
IIPEIOCTABIIAETCS 10 45 MUHYT, OCTAJIBHBIE CTYACHTHI OTBEYAIOT B MIOPSAAKE OYEPEAHOCTH.

[To nucekMeHHOMY 3asiBI€HMIO 0Oydaromerocst nHBanuaa u auy ¢ OB3 BpeMs Ha MOATOTOBKY
YCTHOT'O OTBETA MOXKET ObITh YBEJIMYEHO 10 65 MUHYT.

[Ipu mpoBeneHUM TOCYJAapCTBEHHOI'O 3K3aMEHa BBIIYCKHHMKHU IOJIyYalOT 3K3aMEHAllMOHHbIE
ounersl/3aganus (I[Ipunoxenue 5), cocTaBie€HHbIE B COOTBETCTBUM C YTBEP)KACHHOM YuUeHbIM
Coserom (axynbrera [Iporpammoit I'NA.

Hna  evinycknuxos umnearuooe u auy ¢ OB3  npedycmampusairomcs — credylowjue
OONONHUMENbHBLE YCNOBUSL

DopMyIUpOBKa 3K3aMEHAIIMOHHBIX BOINPOCOB JAETCS C YYETOM OCOOCHHOCTEH 370pOBbs
yuanxcs ¢ OB3.

Jns cnabosuosiuyux

- 3aJ]JaHUS] U MHBIE MaTepHaJIbl JUIsl CIaYU FOCYIapCTBEHHOIO aTTECTALlMOHHOTO MCIBITaHUS
oopmitsitoTest yBenmueHHbIM tprdToM (Arial, TBOWHONW MEKCTPOUHBIA WHTEPBAN, MOTYKUPHBIH,
Kerib He MeHee 40);

-o0ecreunBaeTcs WHIMBUIyAIbHOE paBHOMEpHOE ocBelieHne He Menee 300 JTrokc;

-IpH  HEOOXOJUMOCTH OOYyYaroIUMCsl IPEJOCTaBISIETCS] YBEJIMUYMBAIOIIEE YCTPOMCTBO,
JIOTTYCKAeTCs UCIOIb30BaHUE YBEIMUNBAIOIIUX YCTPONUCTB, UMEIOIIUXCS Y O0yUYaroInXcs;

- NpU HEOOXOAUMOCTH OOYyYaroIMMCsl MPEJOCTaBJIAETCS ACCUCTEHT ISl O3BYYMBAHHUS
CoJlep’KaHusl 3aJaHUil W MaTepualioB JUIsl CIA4M TOCYJAapCTBEHHOI'O 3K3aMeHa. ACCHCTEHT He
JIOJKEH KOMMEHTHPOBATh WM Pa3bsACHATH COACpKAHME 3aJaHUs, MOACKA3bIBATh WM BBINOIHSITH
3aJlaHKe 3a BRIMMYCKHUKA. [[pr HE00X0IMMOCTH KOMMEHTApUH K 3aJaHUI0 MOTYT aaTh uieHbl [ OK.

Jlns cnenvix

- 3a/laHUsl U MHBIE MaTepuabl AJs Cayl rOCYJapCTBEHHOTO aTTECTAllMOHHOIO MCIBITaHUS
oopmisitoTcst penbeHO-TOYeUHBIM IIpU(GTOM bpaiing uau B BHIE 3JIEKTPOHHOTO TOKYMEHTA,
JOCTYITHOTO € TOMOIIbI0 KOMIIBIOTEPA CO CIEUATN3UPOBAHHBIM MPOTPaMMHBIM 00€CTIEeYeHUEM IS
CJIETIBIX, TM0O0 3aYMTHIBAIOTCS ACCUCTEHTOM;

- NMHUCHMEHHbIE 33JaHMs BBIMOJHAIOTCS OOy4arouMmucs Ha Oymare pelibe(HOTOUEUHBIM
mpudToM bpaitng wim Ha KOMIIBIOTEpE CO CIEMUATU3UPOBAHHBIM MPOrPaMMHBIM OOeCIIieYeHHEM
JUTSL CTIETIBIX, TUOO HAIMKTOBBIBAIOTCS] ACCUCTEHTY;,

- TOpU HEOOXOJMMOCTH OOYYaloIUMCS MPEJOCTaBIAETCS KOMIUIEKT MHCbMEHHBIX
MPUHAJJIEKHOCTEH 1 OyMmara Juis nucbMa penbeHO-ToYeuHbIM mpudTom bpaiins, koMnbroTep co
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CHEeHUATU3UPOBAHHBIM IIPOTPAMMHBIM 00ECTICUCHHEM IS CIICTIBIX;

Jns enyxux u cnabocaviuiawux, ¢ maxcenibiMu HapyueHUsMU peyu.

- oOecreunBaeTCsl HAJTMUME 3BYKOYCHIIMBAIOIIEH anmapaTrypbl KOJUIGKTUBHOTO MOJIb30BaHUS,
Opu  HEOOXOJUMOCTH  OOYyYaroIIMMCsS — IPEIOCTaBIAETCS 3BYKOYCWJIMBAIOLIAs — ammaparypa
MHAUBUAYAJILHOTO TI0JIb30BaHUS;

- [0 UX JKEJIaHUI0 TOCYAApCTBEHHbIE aTTECTALMOHHBIE HWCIBITAHUS IPOBOJATCS B
MUCBbMEHHOU (hopme;

Hna nuy ¢ Hapyuenusmu onopHo-o0gucamenbHo2o annapama (TSKEIbIMH HapyHICHUSMU
JIBUTATENbHBIX (PYHKINI BEpPXHUX KOHEUHOCTEH MIIM OTCYTCTBUEM BEPXHUX KOHEUHOCTEH):

- NHCbMEHHBIE 3aJ]aHMsl  BBINOJHAIOTCS  OOy4yaloUIMMHCS Ha  KOMIIBIOTEpE  CO
CHEUATU3UPOBAHHBIM IPOTPAMMHBIM 00ECTIEYCHHEM WJIM HA/IMKTOBBIBAIOTCSI aCCHCTEHTY;

- 0 UX KEJIAHUI0 T'OCYAAPCTBEHHbIE aTTECTAlMOHHBIE MCIBITAHHUS MPOBOISATCA B YCTHOM
dopme.

[Tocne 3aBepiieHUs! OTBETA YJIEHBI 3K3aMEHALIMOHHON KOMUCCHUM, C pa3pelleHus ee mpeaceaaTeis,
MOTYT 3a/1aBaTh BBIYCKHHUKY OTOJHUTEIbHBIE BOMPOCHI, HE BBIXOISIIUE 32 MPEAEIbl MPOrPaMMBI
rOCyJapCTBEHHOTO dK3aMeHa. Ha oTBeT cTyJeHTa 1o OMIeTy U BOIPOCH YWICHOB KOMUCCHU OTBOJHUTCS
He Oonee 30 mumyT. s cTyneHToB mHBanmunoB u yun ¢ OB3 Bpems Ha oTBeT mo OWiIEeTy M Ha
BOIPOCHI YJIEHOB KOMHCCHHM OTBOAUTCS He Oosiee 60 mMuHyT. [y JuIl ¢ OClaOJIeHHBIM CITyXOM/
TIIyXUX, a TaKKe CIa0OBUISAIIMX TMPHUTJIAIIACTCS ACCHCTEHT JUIS O3BYYMBAHHS BOIIPOCOB UJICHOB
5K3aMEHALIMOHHON KOMUCCUHU U COIIPOBOXACHUS CTYICHTa BO BpEMS HK3aMEHa.

2.3. MeToanyecKkue peKOMeH/ 1Al 00y4arouMcst
M0 MOJAr0TOBKE K rocyAapCTBEHHOMY IK3aMeHy

2.3.1. ConeprkaHme umoc068020 MeICOUCYUNTUHAPHO20 IK3AMEHA NO HANPABLEHUIO NOO20MOBKU

Cooeporcanue HUmo2o6020 MeHCOUCYUNTUHAPHO2O IK3AMEHA NO HANPAGIEHUIO NOO2OMOBKU
CMPOUMCS HA MEOPEeMUYECKOM U NPAKMUYECKOM Mamepuae y4eOHblX OUCYUNIUH Y4eOHO20 NIaHA:
Marematnueckuii ananu3. Teopuss (QyHKUMHA OeHCTBUTENBHOTO M KOMIUIEKCHOTO IE€PEMEHHOTO.
Juddepenunansubie ypaBHeHUs. Teopus BEpOATHOCTEN U MaTeMaTU4yecKas cTaTUCTUKa. Anredpa u
Teopus yncel. ['eoMerpus. DiieMeHTapHas MaTEMaTHKA.

Bonpocsl kK rocy1apcTBeHHOMY 3K3aMEHY

YACTbD 1. MATEMATUYECKH AHAJIU3»

1. Nonsitue ¢ynxkuuu (orobpakenusn), kiaaccupukanus QGyHKUMIE MO CcBoiicTBaM.
Cnoco0bl 3ananusa ¢pynknuu. IlonsaTne (QPyHKIMH HeCKOJIbKHMX NHepeMeHHbIX. DyHKHUM B
LIKOJbHOM Kypce MaTeMaTHKH.

ITonartue ¢ynkumuu. Yucnosble ¢yHkuuu. CrnocoObl 3amaHuss U rpaduk GyHKIUU.
Apudmernueckue onepauuud Haj ¢yHkuusMud. Komnosumus ¢yHknuil. OOpaTtHas QyHKIMSL.
Mouotonnsle ¢yHkiuu. Ilepuognueckue ¢yHkimuu. YerHele u HeueTHble (yHkimu. IloHsTHE
(GYHKIIMM HECKOJbKUX TepeMeHHbIX. [loHsTHe (yHKUMKM B MIKOJBHOM Kypce MaTeMaTHKU.
OcHOBHBIE 3JIEMEHTapHble (QYHKIMH, UX CBOWCTBA (C I0Ka3aTeIbLCTBOM HanOoJee BaXKHbIX).
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2.Mpenen ¢ynkuum B Touke MW Ha OeckoHeunoctd. Ilpegean 4mMciI0Boi
nocjaenoBarebHocTH. CBoiicTBa (GyHKUMII M MOC/IeA0BATEJbHOCTEH, HMMEWIIMX Mpeaell.
IlonsiTHe Mpenesa B MIKOJLHOM Kypce MATEeMATHKH.

Omnpenenenue mpenena ¢yHkuuu B Touke. [Ipumepnl. Pacmmpenue monHsTHS mpenena
¢ynkunm Ha OECKOHeUHO yhaineHHble Toukd. OmpeneneHue mpenena IOoCIe0BATEIbHOCTH.
Cxopsmecss W pacxojsmigecs mocieaoBarenbHocTd. [Ipumepsl. EnuHCTBEHHOCTH Tpenerna.
ApudnmeTndeckre CBOICTBa Mpeaenia: TEOPEMBI O TpPEeie CyMMbI, MPOW3BEACHHUS U YaCTHOTO.
Teopema o mnpenene kommno3unuu. IlepBblil 3amedaTenbHbId npenes. becKoHedHO Mable, UX
cBoiicTBa. beckoHeuHO OO0MBINNE U UX CBSA3h C OECKOHEYHO MaJbIMU. OTPaHUYCHHOCTh CXOSIICHCS
MOCJIEIOBATEILHOCTH. TeopeMa o Tpezaesiec MOHOTOHHOH M OTpaHWYEHHOM ITOCIIeI0BAaTEIbHOCTH.
[TonmocnenoBarenpHOCcTH.  Teopema 0  mpenene  MOANOCIEIOBATEIBHOCTH  CXOISILIEHCS
MOCJIEA0BATEILHOCTH. Teopema  bombrano-Beiiepmtpacca (0 BbIOOpe — cxonsmiencs
noanocienopareabHocTr). [loHATHE Tpenena B MIKOJIBHOM Kypce MareMaTHKH Ha 0a30BOM H
npoUILHOM YPOBHE.

3. HenpepbiBHOCTH QYHKIMIT 0HON M HECKOJIbKHX NepeMeHHbIX. CBolicTBa (yHKIMI,
HeNnmpepbIBHbIX B TOYKe U Ha MHOxecTBe. [loHATHEe HenmpepbIBHOCTH PYHKIUH B IIKOJHLHOM
Kypce MaTeMaTHKH.

Onpenenenve HEMpPepbIBHOCTH (PYHKIMM B TOYKE HM Ha MHOXKecTBe. [Ipumepsr
HETIPEPHIBHBIX W Pa3pbIBHBIX (QyHKIWKA. CBOWCTBA HENpPEpHIBHBIX (DYHKIMI: HENPEepPHIBHOCTH
CYMMBI, ITPOU3BEICHUS, YACTHOTO ¥ KOMITO3UIIUHU. Teopema 0 HempephIBHOCTH 0OpaTHOW (DYHKIIHH.
CpoiicTBa (pyHKIMI, HEIPEPHIBHBIX HA OTPE3KE: TEOpEeMa O MPOMEKYTOUYHOM 3HAUCHHH, TEOPEMBI
00 OrpaHMYEHHOCTH M O HauOOJbIIEM U HaMMEHbIIEeM 3HaueHUsX. DopMUpOBaHHE MTPEICTABICHUS
0 HEIMPEPHIBHOCTHU Y HIKOJIbHUKOB ITPU U3YyYEHHUH 3JIEMEHTAPHBIX (PYHKIIUH.

4. Mpoussoanas u auddepenuuan GyHKUNA OJHOI MepeMEHHOI, X TeoMeTPHYECKHI
u ¢pusndeckuin cmpica. IIpasuna nuddepennupoBanus. Tadnuma Npou3BOAHBIX OCHOBHBIX
3jieMeHTapHbIX (QyHkuuii. IuddepennupoBanne ¢GyHKUHMIA HECKOJIbKUX IepeMEeHHbIX.
IlonsiTHE MPOM3BOAHON B IMIKOJLHOM Kypce MATEMATHKH.

3ajauy, TPUBOASIIME K MOHATHIO Npou3BoAHOM. OmpeneneHue MPOU3BOJIHOM.
[Tpon3Bo/iHBIE OCHOBHBIX 3JIEMEHTApHBIX (yHKIMHA. ['eomerpuyeckuii W (GU3NUECKH CMBICT
NPOU3BOJHONW. YpaBHEeHHME  KacaTenbHOM K  rpadpuky nuddepeHuupyemMoidr  QyHKIHMH.
HenpepbiBHOCTh quddepenipyemoin ¢pyHkuuu. JuddepennmpoBanue cymMMbl, MPOU3BEICHHMS,
YaCTHOTO, KOMIO3uuu (GyHKIUN u odopaTHoi QyHkuuu. Juddepenuman, ero reoMeTpuueckuii u
¢usnueckuit cmpica. Omnpexnenenue auddepeHIUpyeMocTd (QYHKIUM OJHOW IEepeMEHHOM.
HeoOxonnumoe wu  gocratouHoe ycioBue auddepeHunpyeMoctu. OmnpeneneHue YacTHBIX
POM3BOJHBIX (DYHKIIMH HECKOJIBKMX NepeMeHHbIX. Omnpenenenue auddepeHuupyemMoctu GyHKINU
HEeCKOJIbKUX nepeMeHHbIX. [lonubii quddepenunan. loctatouHoe yciaosue AuppepeHunpyeMocTu
(GYHKIMU HECKOJBKMX IEepeMEHHBbIX. BBeneHue NOHATHS NPOU3BOAHONM B IIKOJIBHOM Kypce
MaTeMaTukH. Pernienne 3aj1ay Ha HaxOXXJEHHE MTHOBEHHOW CKOPOCTH M KacaTeNbHOM K rpaduky

byHKINN.

5. OcHoBHBbIE Teopembl o auddepenuupyembix pynxuusx. Mccaenopanue pyHkumii
OJHOM M HECKOJBbKHX IepeMeHHbIX MeroAaMu M PepeHHAIBHOr0 HCYUCICHU.
IIpuMeHeHne NPOU3BOAHOM K HCCJIeI0BAHUI0O QYHKIMI B IIKOJIBLHOM Kypce MAaTeMaTHKH.

Teopembr ®epma, Pomns, Jlarpamxka, Komm. Okcrpemym ¢ynkuuu. MccnempoBaHue
GbyHKIIMM Ha BO3pacTaHue, YOBbIBAaHHE M OSKCTPEMYM C IIOMOIIbIO MPOU3BOAHOHN. Bhimykibie
¢ynkumm u Touku meperuba. HeoOxoaumoe ©  10CTAaTOYHOE  YCJIOBHE  BBIMYKIOCTH
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muddepentmupyemorn  ¢pynkuuu. HeoOxommmoe U 0CTaTOYHOE YCIOBUS TOYKM Ieperuoa.
Heobxoaumoe ycioBue skcTpeMyMma (DyHKIHMM HECKOJIBKHX IEpeMEHHBIX. JloCTaTO4HOE yCIOBHE
IKCTpeMyMa (PYHKUIUH JIBYX MEPEMEHHBIX. 3aJjaul Ha IPUMEHEHHUE MPOU3BOIHON K HCCIIEIOBAHUIO
(GYHKIMI B IIKOJIBHOM Kypce MaTeMaTHKU.

6. Heonpenenennblii M onpeneJeHHbI HMHTErpajibl; MX OCHOBHBIE CBOWHCTBA W
BblyucjeHne. O0001eHe M NMPUMEHEeHHe B NMPHUKJIAAHBIX 32/1a4aX MOHATHS OINpele/IeHHOIr0
HHTerpasaa. OCHOBbI MHTErpaJbHOI0 HCYUCICHHUS B IIKOJIbHOM Kypce MaTeMaTHKH.

Omnpenenenue mnepBooOpa3sHON (YHKIMM | HEONpPEAETICHHOTO UHTerpana. Tabnuima
HEOIpeICNICHHBIX HWHTErPalioB OCHOBHBIX 3JeMEHTapHbIX (yHKUUN. CBoiicTBa HEONMpeAeNeHHOrO
uHTerpana. arerpupoBanue 1o 4acTsaM U 3aMEHOU IIEPEMEHHOM B HEOIIPEIEIIEHHOM UHTErpale.

[lonsitue onpenenenHoro murerpana. [Ipocreimme cBolcTBa ONpPENEIEHHOTO MHTErpaa:
BBIHECEHUE IIOCTOSIHHOTO MHOMKMTENS 3a 3HAK MHTErpaja, MHTETPUPOBAHUE  CYMMHBI,
MHTETPUPOBAHUE HEPaBEHCTB, Teopema o cpenHem. dopmyna Herortona-JleiOHuma. MeTosl
BBIYMCIICHHS OIPENECIICHHOIO MHTErpana. BpluncieHue momanyd KpHUBOJIMHEHHOM Tpalenuu C
MOMOIIBIO ONpeAeNIeHHOro uHTerpaia. Haxoxaenue miomaau miockod ¢urypsl. Beraucienue c
MOMOUIbIO OMNPEJCIIEHHOTO HHTEerpajia o0beMa M IUIOIIAJM IIOBEPXHOCTH Tejla BpaLICHMUS.
[TpunokeHue onpeAeneHHOro UHTerpaia K HaXOKICHUIO HEKOTOPBIX (PM3UYECKUX BEIMYMH: MYyTH,
Macchbl, paboTel. OOOOMIEHHS MOHSATHS ONPENEIEHHOr0 HHTErpajia Ha Ciy4ad HeorpaHHYeHHON
GbyHKIIMM U OECKOHEYHOr0 MPOMEXyTKa. BBeneHre MoHATHI HEONpeaeIeHHOTO U ONpeIeIeHHOrO
MHTErpajla B LIKOJIbHOM KypCe MaTEMATHUKHU.

7. UncsaoBble MOC/IeI0BATEILHOCTH; KIacCH(PUKALHUS 110 cBoiicTBaM. UnC/I0BbIe PsiabI
U HMX OCHOBHbI¢ cBoiicTBa. IIpM3HAKH CXOAMMOCTH H PacXOAUMMOCTH YHCJIOBBIX PSANI0B.
ITocsenoBaTeIbHOCTH M POIPECCHH B IIKOJbHOM Kypce MaTeMATHKH.

IloHATHE dYHCIIOBOM MOCIENOBATEIBHOCTHM M cHocoObl ee 3agaHus. [Ipumepsl.
Knaccugukarus 4ucioBsIX Mociae10BaTeIbHOCTENH O CBOMCTBAM: OIrpaHMYEHHOCTh, MOHOTOHHOCTb.
[TonsATHA YMCIOBOrO psAna U ero cyMMsbl. IIpumepsl. Pax U3 4ieHOB reOMEeTpUYECKON MPOTPECCUMN.
Cxopmammecs U pacxonsdmuecss 4uciaoBble psabl. IIpocreiimine cBONCTBAa CXOIAIIMXCSA PSAAOB:
YMHOXEHHE Ha KOHCTaHTY M CymMMa cXoasmuxcs psjgoB. HeoOxonmmoe ycioBHE CXOIMMOCTH
(toctaTouHbIM Mpu3HAK pacxogumocTH). ['apmonndeckuil psan. [lpusnaku [Hamambepa m Komm.
WuTerpanbHblil TpU3HAK CXOAUMOCTH. 3Hakouepenyromuecs psabl. [lpusnak Jleitonuna. [Tonstue
MOCJIEI0BATEIbHOCTH B HIKOJBHOM Kypce MaTeMaTUKH. Apudmerndeckas M TeOMETpHuYecKas
IPOTPECCUU: OIIPEEIICHUE, OCHOBHBIE (DOPMYJIBI, CBOWCTBA.

8. Monsitne Qynkuuonanbuoro psina. Crenennoii psa. Teopema AGensi. Mnrtepnad,
paguyc cxoaumMocTu. OCHOBHBIE CBOMCTBA CcTemeHHbIX psaoB. ®opmyna u psg Teitaopa.
CreneHHble psAbl B NPHOJIUKEHHBIX BbIYUCJeHUSX 3HAYeHHd ¢yHkumid. [Ipudaun:keHHble
BbIYHCJICHHUS B IIKOJbHOM Kypce MaTeMATHKH.

[lonstne QynkuuoHanbHOro psaa. OmpenereHue creneHHoro psga. Teopema Aobens.
WutepBai, paguyc H 00JacTb CXOJMMOCTH cTemneHHoro psijaa. Ilpumepsl. CBONCTBa CTENEHHBIX
psanoB. ®opmyna Teitmopa u psan Teitmopa. HeoOxoaumele yciioBusl pazioXeHUsT PYHKIIUUA B P
Teiinopa u npencrasnenust ¢popmynoit Teitnopa. JloctaTrounble yCIOBUS pa3ioXeHUs (YHKIUH B
psan Teiimopa u mpencraBnenus dopmynoit Teimopa. Pasnoxenue B psg Teiismopa OCHOBHBIX
BIIEMEHTapHbIX (QYyHKUU. IlpuMeHeHHe CTeNeHHBIX PsI0B B HPUOIMKEHHBIX BBIYUCICHHIX
3HaueHu QyHkumid. [loHsTHe abCONMIOTHOW M OTHOCHUTEIBHOW MOTPEIIHOCTH B MPUOIMKEHHBIX
BbIUMCIeHUsX. [Ipumepsl 3a7au Ha TPUOJIMKEHHBIE BBIYMCICHHS B IIKOJIBHOM Kypce MaTeMaTHKH.
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9. MomnocTs MHOkecTBa. CueTHble M HecUeTHble MHOKECTBA M MX CBOiCTBa.
MHo:kecTBO JeiicTBUTEIbHbIX Ynce. [loHsiTe 1eliCTBUTEIHLHOI0 YHCJIA B HIKOJbHOM Kypce
MaTeMATHKH.

CpaBHeHHE OCECKOHEYHBIX MHOXKECTB. PaBHOMOIIHBIE W HEPABHOMOIIHBIC MHOXKECTBA.
[lonstre MoImHOCTH MHOXecTBa. CUeTHBIE MHOXKECTBA UM HMX CBoMcTBA. CUETHOCTHP MHOMKECTBA
palMoOHANBHBIX M alreOpandeckux dYucen. HecueTHOCTh MHOXKECTBa TOYEK OTpPE3Ka YHCIOBOMH
NpSMOM M MHOXECTBA JIEUCTBUTEIBHBIX 4KCeNl. MHOXECTBA MOIIHOCTH KOHTMHYYM. MOIIHOCTb
MHOECTBa MOJAMHOXeCTB. CylllecTBOBaHME MHOXKECTB CKOJb YIOJHO OOJBIIONW MOIIHOCTH.
JleiicTBUTENBHBIE YKCIIA, UX CBOMCTBA. AKCMOMa HEIPEPHIBHOCTU MHOecTBa R. JleficTBUTEIbHBIE
yuciaa Kak OGCKOHEUHBIE NecATHYHbIE apoou. dopMupoBaHUE MPEACTABICHUS Yy IIKOJbHHKOB O
MOHATUU AEUCTBUTEILHOIO YHCJIA.

10. KoMmiekcnble YncIa ¥ X reoMeTpuyeckas uutepnperanus. IonaTue gpynkumun
KOMIUIEKCHOTO mepeMeHHOro. Ilpumepbl 3jieMeHTApHBIX (QYHKOMHA  KOMILJIEKCHOIO
nepeMeHHoOro. @opmy.sl Jitjiepa. KoMmiuiekcHbie Ync/ia B IIKOJIbHOM Kypce MaTeMaTHKH.

[loHATHE KOMIUIEKCHOTO 4YHMCla; Tpu (OPMBI €ro MpeacTaBieHus. [eomerpuyeckas
UHTEpIpeTanus KoMmIiuieKcHbIX uncen. Otobpaxenue uz C B C. JluneitHas u apoOHO-TMHEHHAS
¢yukuun. CrenenHas QyHkuusa U paaukain. [lonstue pumaHoBoi noBepxHocTu. [lokazarenbHas u
norapumuueckas ¢ynkuuu. Tpuronomerpuyeckue ¢ynkuun. Dopmynsl Ditnepa. [loHsTHe
KOMIIZIEKCHOI'O 4HuCjia 1 BHABI 3aa4 Ha IIGfICTBPI?I C KOMIUICKCHBIMH YHUCJIaMH B INKOJBHOM KYPCC
MaTeMaTHKH.

11. OcnoBnblie onpenenenusi, CBA3aHHbIE C TNOHATHEM O  Au(PepeHINATLHOM
ypaBHeHuu. OCHOBHBbIE MeTOJbl pelieHHs] 00bIKHOBEHHBIX AN depeHIHAIBHBIX YPABHEHUH
nepsoro nopsiaka. Teopema o0 cymiecTBOBaHMH M eJMHCTBEHHOCTH pemeHus 3agaqyu Komu.
JMuddepenunaibHbie ypaBHeHHs B IIKOJIBHOM Kypce MAaTeMaTHKH.

Onpenenenus, cBA3aHHbIe ¢ TOHATHEM AU depeHnnansHoro ypaBHeHusi. OCHOBHBIE THIIBI
OOBIKHOBEHHBIX U (epeHIINaTbHBIX YpaBHEHUI IEpPBOTrO MOpsiAKa W METOJbl UX pPEIICHUs:
ypaBHEHMsT B TMOJHBIX JAupdepeHnnanax, ypaBHEHHS C pPa3JIeNAOLUMHUCI EePEeMEHHBIMH,
olHOpoAHble nu(pdepeHanbHble  YpaBHEHUsI, JHMHEHHble uddepeHnanbHble  ypaBHEHHUS.
Teopema 0 CylIecTBOBaHMM U €AMHCTBEHHOCTH peumieHus 3agaun  Komm. [lonstue o
muddepeHIMaTbHOM YPaBHEHUN TIPU PELLEHUH 3a/1ay NMPUKJIAJHOIO XapakTepa B IIKOJIBHOM Kypce
MaTEMaTHKH.

12. Monsitue o BeposiTHOCcTH. @OpMYyJIa MOJIHOI BepossiTHOCTH. CllyqaiiHble BeTHYAHDI
H ¥HX xapakrepuctukd. HopmaiabHblii 3akoH pacnpenejaeHusi. Ilonsrue o BuHaax
CTATUCTHYECKHUX 3aBHCHMOCTEN: KOppeasilMid U perpeccu. JJeMeHTbl KOMOMHATOPUKHU W
TEOPUH BEPOATHOCTEH B LIKOJBLHOM Kypce MATeMAaTHKH.

Co6biTue. Buapl coObiTuii. IloHsiTHE O BEpOSATHOCTH HACTyIUIEHHs coObITusA. OmnpeneneHue
KJIACCUYECKOI BEpOSITHOCTU. BEpOSTHOCTH CI0KHOTO COOBITHS (CYyMMBI, TPOU3BEACHUS COOBITHIN).
®opmyna mnonHoN BeposaTHocTH. Popmyna beprymim. ChayyaliHble BEIMYHMHBI W UX
XapaKTepuCTHKU. J(uckpeTHas ciaydyaiiHas BennuuHa. HenpepbiBHas ciydaliHas BEIMYMHA. 3aKOHBI
pacupeneneHus CiydalHbIX BennuuH. HopmanbHbIM 3akoH pacnpeneneHus. [lonstne o BHIax
cTaTHCTHYECKUX 3aBucuMmocteld. Koppemsauus u perpeccus. Ilpsimas nuHus perpeccuu. 3agauu
KOMOMHATOPUKH U MOHSITHS TEOPUU BEPOATHOCTEH B LIKOJILHOM KypC€ MaTeMaTUKH.

YACTD «AJITEBPA»
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Jucnumimnabl: OCHOBBI JUCKPETHOH MaTeMaTHKH. AJiredpa U Teopusi YnceJl.

13. MuoxkecrBa. Onepanun Ha MHokecTBax. CBoiicTBa omepammii. ®opmyJibl
BKJIIOYEHHSI-UCKII0YeHUsl. MHOKeCTBa B IIKOJHLHOM Kypce MaTeMATHKH.

[Tonstue mHokecTBa. [TogMHOXKECTBO, 37eMEHTH MHOXecTBa. Omiepaliii Ha MHOXKECTBaX:
nepecedeHre, 00beAMHCHNE, Pa3HOCTh, ICKapTOBO MpousBeneHue. CBoiicTBa onepanuii. @opmyisl
BKJIIOUCHUS-UCKIoUeHus. Kpyru Dinepa. MHo)XecTBa B IIKOJIBHOM Kypce MaTeMaThKU. YHCIIOBbIE
MIPOMEXKYTKH, UX BHJIBI U 3aJIlaHUE.

14. BeickaspiBanus u onepanuu Hajg HUMH. PopMy.bl aare6pbl BHICKA3HLIBAHMI M MX
kiaaccuukanusa. OCHOBHbIE TABTOJIOTMHU ajaredpbl BbIcKa3biBaHMil. Jlormueckoe cjieqoBaHue
(popmyi anredpbl BbICKa3bIBAHUIA.

OHpe;[eneHHe U TIPUMCPLL BBICKQ3bIBaHHUH. OHpCIIeHGHI/Ie OTpUllaHUs BbICKA3bIBAHMA,
KOHBIOHKIHUHU, JU3BIOHKOWH, UMINUIMKAIUKW W SKBHUBAJCHTHOCTH IOBYX BBICKA3bIBaHHUH. Ta6J11/1ua
uctuHHOCTH Ans (opmynbl. Krnaccudukamus dopmyn anreOpbl BbICKa3bIBaHHWil: BBIMOJIHUMAS,
OmpoBep)KuMasi  (POPMYJIbI, TaBTOJOTHsSA, mpoTuBopeurne. (OCHOBHBIC TaBTOJOTUU  alTeOpBI
BbICKa3bIBaHUil. Jlornueckoe crnenoBanue ¢popmyin anreOpsl BeickaszbiBaHUi. [Ipunoxenue anredps
BBICK3bIBAHUN K JIOTMKO-MaTe€MaTHYECKOM IpakTUKe: oOpaTHas M IPOTUBOIOJIOXKHAS TEOPEMBI,
YIPOIIIEHNE CUCTEM BBICKa3bIBAHUMN, IPABUIIbHBIE U HEMPABUIBHBIEC PACCYKICHUS.

15. AkcuomaTuka HATYpPaJbHBbIX Yucea. Meron MmaTtemaTnueckoil mHaykuuu. Koabno
neabix yuces. Jeaumocts. Teopema o aenennu ¢ ocrarkom. Hanboabmmii 06 1umii qeurenb U
HauMMeHbIllee o0lIee KpaTHOe JBYX 4YHCeJ, MX HaxoxIeHHe. /[eJMMOCTh WeJbIX 4YHCeJ B
HIKOJbHOM Kypce MaTeMaTHKH.

Axcuomaruka [leano HaTypanbHbIX yncen. Onepauuu CI0KeHUsI U YMHOKeHUs. OTHOILIEHHE
nopsiika. Meron MareMatuueckod MHAYKIMHU. OrpesesieHre KOJblla LEeNbIX Yucel. J[eTuMocCTs.
CaoiicTBa genuMocTH. Teopema o JeneHuu ¢ ocratkoM. Hambonpmumii o0t nenutens. MeTosl
ero HaxoxzaeHus. Anroput™m EBkimupga. Haumensmee oOmee kpatHoe. Teopema o CBsI3M
HauOOJIBIIIEr0 OOIIEro JENUTENs] 1 HAMMEHBIIEro O0IIero KPaTHOTO ABYX YKcel. J[eTMMOCTh HeNbIX
YHUCeN B MKOJBHOM Kypce MaTeMaTHKH.

16. IIpocTbie W cocTaBHbIe 4YMCJIa. BeCKOHEYHOCTH MHOKECTBA MNPOCTHIX YHCE.
Kanonunueckoe pa3jioxkeHue COCTABHOIO YHUCJIA U ero eAMHCTBEHHOCTh. U3yyeHue mpocThiX U
COCTABHBIX YHCeJ B IIKOJBbHOM Kypce MaTEeMAaTHKH.

[Ipocteie m coctaBHble uymcia. CBONCTBAa MPOCTHIX 4HCENl. BeCKOHEYHOCTH MHOKECTBA
npocThix yrcen. OcCHOBHas TeopeMa apumeTnku. KaHoHMuecKkoe pa3nokeHne COCTAaBHOTO YHClia U
€ro eIMHCTBEHHOCTh. M3ydeHne NpOCThIX U COCTABHBIX YHCEII B IIIKOJIBHOM KypCe€ MaTEMATHKH.

17. Moae paunonanbubix ynces. Ilnornocts. Mpeacrasienne 00LIKHOBEHHBIX Apobeii
AeCATHYHBIMH APOOSIMH M TepeBOJ JACCATHYHON NepHOIAMYecKOl Ipo0M B O00BIKHOBEHHYIO.
Hppauuonanbubie yucaa. Ilose pgeiicTBuTeNbHBIX 4Yuced. [loHsiTHEe HenpepbIBHOCTH.
PanuoHnanbHbIe U JEHCTBUTEIbHbIC YHC/IA B IIKOJIBHOM Kypce MATEMATHKH.

OmpeneneHne Moas pauUMOHAIBHBIX 4YHcesl. [LTOTHOCTH TOJIA palMOHAIBHBIX YHCE.
[IpencraBieHne OOBIKHOBEHHBIX JpoOel AECATUYHBIMU JpOOSMH M TEpPEeBOA  JIECATUYHON
NEePUOANYECKON IpoOU B OOBIKHOBEHHYIO. 3a/layM, MPUBOSIIUE K MOSBICHUIO HPPallMOHAIbHBIX
yucen. Uppanuonansuele uncna. Ilone neiicrButenbHbIXx yucen. OCHOBHBIE MOHATHS B MOJEIAX
Henekunna, Kantopa u BeliepmTpacca nelcTBUTENbHBIX 4yucen. [loHsATHE HEmpepbhIBHOCTH MOJIS.
AKcHOMa HENpEPBIBHOCTH JEHCTBUTENBHBIX uucen. IlpencraBieHue IEHCTBUTENIBHBIX YHCEN
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OECKOHEUHBIMU JIECATHUYHBIMU JPOOSIMH U HU300paKeHHE ACUCTBUTEIBHBIX YHCET Ha MPSIMOM.
PanmonanpHble 1 ACWCTBUTEIBHBIC YHCIIA B IIKOJIBHOM KypCE MaTEMAaTHKH.

18. Muorowiensl oT OXHOI nepeMeHHOM HaJ KOJAbHOM MM mojieM. Onepauuu Hajx
MHOro4wjeHamu. Jlea1umocTs MHOro4ieHoB. Teopema o nejneHum ¢ ocrarkoM. HaubGoabmmid
o0IMiA JeJuTeJb JABYX MHOroOWwieHoB. Pa3zjioxkeHHe MHOro4jieHa B IPOU3BeIeHHUE
HENPUBOAMMBIX MHOkHTeJeil. MHOro4jeHbl OT OJHOIl NepeMeHHOl B IIKOJIbHOM KYypce
MaTeMaTHKH.

MHorouneHsl OT OAHOM NEPEMEHHOM HaJx KoJbLOM UM mnoieMm. Omnepauuu Haj
MHorowieHamu. CBoiicTBa. JlenmMMOCTh MHOrOWIEHOB. TeopemMa O JCJIEHMH C OCTaTKOM.
Haubosnpmmii o0mmii genurens 1ByX MHOTOWIEHOB. Anroput™ EBknnaa. Pasnoskenne MHOTOUYIeHA
B MPOU3BEICHUE HEMPUBOAUMBIX MHOXHUTENECH. MHOTOYWIEHBI OT OJHOW MEPEMEHHOW B IIKOJIHHOM
Kypce MaTeMaTHKH.

19. lenenne muorousena Ha JuHeiinbiii aByuien. Teopema Besy. Cxema I'opuepa.
Kopuu wmHorounena. @opmyna Teisiopa. HaxoskaeHne KpaTHbIX KOpPHeH MHOIOYJIeHA.
Metoabl pemieHHs1 YpaBHEHH I BBICIINX CTENEHel B IKOJIbHOM Kypce MaTeMaTHKH.

Jlenenue MHorousneHa Ha JinHeWHbIM nBydieH. Teopema be3y. Cxema I'opuepa. Kopau
MHorouneHna. IIpomsBognas MHorowieHa. PasiiokeHne MHOrowieHa IO CTENEHSM JIMHEWHOIO
neywieHa. ®opmyna Teinopa. KpatHele kopHM MHoOrowieHa. HaxoxaeHue KpaTHBIX KOpHEHR
MHOrouseHa. MeTopl peleHNs] ypaBHEHUH BBICIINX CTEIIEHEHN B IIKOJIBHOM KypCe MaTEMaTHKHU.

20. MHorowienbl OT OJHON NepeMEeHHOH HAaA NOJIAMH KOMILUIEKCHBIX W
AeHCTBUTEJbHBIX 4Hcel. AJjredpandeckasi 3aMkHyTocThb mojass C. IlpuBoammocts
MHoOrouwieHoB HaJx nmoyasiMu C u R. MeToabl pa3ioskeHUs1 MHOTOYJIEHOB OT OJHOI IepeMeHHOi
HA MHOKUTEJIM B IKOJBbHOM Kypce MaTeMAaTUKH.

MHorouneHnsl 0T 0OIHOM MEPEMEHHON HaJ MOJSIMU KOMIUIEKCHBIX U JIEHCTBUTEIIbHBIX YUCEN.
CBoiicTBA MHOTOWICHOB HaJ TMOJeM KOMIUIEKCHBIX uyucen. OCHOBHas TeopeMa anreOphl.
Anrebpanueckasi 3aMkHyTOCTh mojisi C. CBOHCTBAa MHHUMBIX KOpPHEW MHOTOYJICHOB HaJa TOJEM
JICUCTBUTENbHBIX 4Yucell. BEepXHss W HYKHSAS TPAHUIIBI ICMCTBUTEIBHBIX KOPHEH MHOTOWIEHOB C
neiictBuTenbHbIME K03 ummentamu. [IpuBogumocts MHOTOueHOB Haj noisimu C u R. Meroabl
Ppa310KEeHUsI MHOTOWICHOB OT OJIHOM NMEPEMEHHON Ha MHOKHUTENH B IIKOJIBHOM KypCe€ MaTEMAaTHKH.

21. Muorowiensl HaJ I0JeM pPAalHOHAJALHBLIX 4mcel. Lleable M IpoOHbIE KOpHM
MHOIOYJIEHOB € pPAalHOHAIbHBIMH Ko3(pduuuentamu. [IpuBoaMMocTh MHOIOWIEHOB Haj
NMoJIeM PANMOHAJBHBIX 4uceJ. HaxoskaeHue panMOHAJBHBIX KOPHeH MHOIOYWICHOB B
HIKOJbHOM Kypce MaTeMaTHKH.

MHorousieHsl HaJl TI0JeM paluOHaIbHBIX yncel. Llenble U 1poOHbIE KOPHU MHOTOYJIEHOB C
nenbiMu - ko duuuentamu. [IpUBOAMMOCT MHOTOUYJIEHOB HAJ IOJIEM palMOHAIBHBIX YHCEN.
Kpurepuii Diizenmreitna. HaxoxaeHue panyoHaabHbIX KOPHEH MHOIOWIEHOB B IIKOJIBHOM Kypce
MaTeMaTHKH.

22. Cucrembl JIMHEHHBIX ypaBHeHHWil. DJleMeHTapHble MpPeodpPa3oBaAHMsI CHCTEM
JIMHENHBIX ypaBHeHUH. MeToAbl pelieHusl CHCTEeM JTUHEHHbIX YPaBHeHUil. MeToabl pemeHus
CHCTEM JIMHEeHBIX YPABHEHUN B IKOJIbHOM Kypce MaTeMATHUKH.

Cucrembl IMHEMHBIX ypaBHEHUU. Penienne cucreMbl TMHEWHBIX ypaBHEHUH. COBMECTHBIE U
HECOBMECTHBIE, ONTPEACIEHHBIE U HEONIPEAEIEHHBIE CUCTEMBI JINHEHHBIX YpaBHEHU. PaBHOCHIIbHBIE
CUCTEMbl JTMHEHHBIX YpaBHEHUU. DieMeHTapHble MpeoOpasoBanus. CrmocoObl pelIeHHi: MeTo.
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Kpamepa, cnoco6 I'aycca. MeTozpl perieHusi CUCTEM JUHEHHBIX YpaBHEHUH B IIKOJIBHOM Kypce
MaTEMAaTHKH.

23.TlonsiTHe JMHEHHOH 3aBUCHMOCTH B MaTemaTuke. JIMHeiliHble NpoOCTpaHCTBA.
Cucrema oOpa3ywommx, 0a3uc M Ppa3MepHOCTh JHMHeHOro mnpocrpancrBa. I[lpumepsl
JIMHEHHBIX MPOCTPAHCTB B reomerpuu. Bornpocbl BeKTOpHOH ajredpbl B IMIKOJBLHOM Kypce
MaTeMaTHKH.
JluneiiHble TpocTpaHCcTBa, TpUMephL. JIMHeHas 3aBUCUMOCTD (HE3aBUCUMOCTD) CUCTEMBI BEKTOPOB.
HeoGxoanmMbie u gocTaToyHble YCIOBUS JIMHEHHON 3aBucuMocTd. Cuctema oOpasyromux, 6asuc u
pa3MEpHOCTh JIMHEHMHOro MPOCTpPaHCTBA. TeopeMbl O pa3liOKEHWH BEKTOPOB IUIOCKOCTH
(mpocTpaHcTBa) MO ABYM (TpeM) HEKOJUIMHEAPHBIM (HEKOMIUIaHAPHBIM) BEKTOpaM B IIKOJIHHOM
Kypce MaTeMaTHKH.

24. bunapubie oTHomennsi. OTHOLIEHHE JKBMBAJIEHTHOCTH W pa30HeHHe MHOKECTBA
Ha kJjaccbl. DakTop-MHOXKecTBO. OTHOIIEHME NOPAAKAa, YNOPAJ0YEHHBIE MHOKeCTBA.
IIpumepnbl OUHAPHBIX OTHOLIEHHWI B IIKOJBLHOM Kypce MaTeMaTHKU. OTHOLIEHNS NMOPSAKA B
IIKOJBHOM Kypce MaTeMaTHKH.

bunapnbie orHomeHus. Wx cBoiicTBa. OTHOIIEHHME SKBUBAJICHTHOCTHM U pa30ueHHe
MHOKeCTBa Ha Kiacchl. dakTop-MHOXKeCcTBO. OTHOLIEHHE MOPANKA, YINOPSIOYEHHBIE MHOXECTBA.
[Ipumepbl OWHApHBIX OTHOIICHWH B IIKOJBLHOM Kypce MaremMaTtuku. OTHOLICHHS TOpAIKa B
LIKOJIBHOM KypCE€ MAaTEMAaTUKH.

25. Anrebpanyeckne OMHAPHBIE olepanud W X cBoiicrBa. I'pynnbl. Konbua. IMoos.
IIpumepnl OMHAPHBIX ONepanuii B IIKOJIbHOM Kypce MaTeMaTUKH. [ pynnel, KoJbua u nojs B
IIKOJBHOM Kypce MaTeMaTHKH.

Anrebpanyeckue OMHapHBIE ONepalui U UX cBoicTBa. Onpeaenenre rpyninsl, KoJbla, MoJs.
[Tpumeps! rpynn B anredpe u reomerpuu. ['pynna npeoOpa3oBaHUil MIOCKOCTH (MPOCTPAHCTBA).
[Tpocreiimue cBolicTBa rpymnm, Koziel u nosei. [Ipumepsl OMHApHBIX omepanuil B MKOJILHOM Kypce
MaTeMaTUKH. [ pymmsl, KOJIbLIA U TOJIS B IIKOJIBHOM KypCce MaTEMaTHKU.

YACTbD 3 «<'EOMETPUS»

26. BekTopbl: OCHOBHble NOHsTHs. JIMHeliHbIe omepanuM HaJ BEKTOPAMH H HX
cpoiicTBa. CkajsipHOe, BEKTOPHOe M CMeEUIAHHOEe IpPOM3BeJAeHHs BEKTOPOB M CBOHCTBa
onepauuii. Tema «BekTopbl» B HIKOJILHOM Kypce MareMaTuku. IIpumeHenne BeKTOpoB s
pelIeHus 3aaa4.

Onpenenenns Bekropa. OCHOBHBIE IOHSTHS: HANpaBICHUE M JUIMHA BEKTOpPA, HYJIEBOU
BEKTOp, ITPOTHUBOIIOJIOKHBIN BEKTOp, PABEHCTBO BEKTOPOB, JUHEHHBIE ONEpPAllMH HAJl BEKTOPAMH U
ux cBoicTBa. [Ipoekius BekTopa Ha BEKTOp (0chb). TpexmMepHOe eBKIMIOBO MPOCTpaHCTBO. [IpaBast
M JIeBas TPOMKHM BEKTOPOB, NPAaBWIO MX ompeneneHnsd. CKalsipHOE, BEKTOPHOE M CMEIIAHHOE
IIPOU3BEJICHUs] BEKTOPOB: OIPEIEICHUE Ollepaluii, CBOMCTBA. [ €OMETpUUECKUI CMBICT BEKTOPHOTO
U CMEIIAHHOTO MpOou3BeACHUsI U (HOPMYINBI A UX BBHIYMCIECHUN B OPTOHOPMHUPOBAHHOM Oasuce.
IIpuMeHeHne IPOU3BENECHUM BEKTOPOB IS pELICHUS TEOMETPUUYECKUX 3a1ad. [IpencraBnenue Temsl
«Bektope» B IIIKM. Tumbl reomerpuyeckux 3ajad, pelIaeMbIX C MOMOIIBI BEKTOpOB. CyTb
BEKTOPHOIO (KOOPAMHATHO-BEKTOPHOI0) MeToJa peuieHus 3aaad. Ilpumepsl 3amau U3 Kypca
IJIAHUMETPUHU U CTEPEOMETPHH.
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27. Meton KOOPAMHAT Ha IUJIOCKOCTH: OCHOBHbIe¢ ompeaejneHus. AdduHHble U
Merpuuyeckue 3axauyn. Tema «Meroaq KOOpPAMHAT Ha IUIOCKOCTH» B HIKOJBHOM Kypce
MaTeMaTUKU. [IpyMeHeHre KOOPAMHATHOI0 MeTO/a VI pelleHus 3a1a4.

CucreMpl KOOpAMHAT Ha INIOCKOCTH. Paguyc-BekTop Touku. Onpenenenne KOOpAUHAT TOUYKH

B addunHON (IPSAMOYTOIBHOM) CHCTEME KOOPAMHAT, MOCTPOCHHE TOYKH IO €€ KOOpAMHATAM.
ITpoexkuyu TOYKM Ha KOOPAUHATHBIE OCH.
AddunHble W MeTpUUecKMe 3afayd Ha KoopAauHaThl. KoopauHaThl BEKTOpa, 3aJaHHOTO
KOOpAMHATaMH €ro Hadaja u kKoHua. Koopaunatel cepenunsl orpeska. [Ipocroe oTHomeHne Tpex
TOYEK IPSAMOH. YCIIOBHE IPUHAICKHOCTH TpeX TOYeK OAHOW mnpsamon. KoopaunHarsl TOUKW,
JeNdIed OTpPe30K B JaHHOM OTHomeHuu. PaccrosHue Mexny nBymsa Ttodkamu. [lnomans
TPEYroJIbHUKA, 33JJaHHOI0 KOOpJAMHATaMU BEpIIMH Ha IIOCKOCTH. IIpencrasnenue temsl «Meron
KOOpAMHAT» B Kypce IUIAHUMETPHH. THIIBI TeOMETPUYECKUX 3aJa4, pPEUIacMbIX C ITOMOILBIO
koopauHar. CyTh KOOpPAMHATHOIO  METOJAa peuleHust 3agad. llpumepsl 3amad U3  Kypcea
IUIAHUMETPHH.

28. Meton KOOPAMHAT B IMPOCTPAHCTBE: OCHOBHBbIE¢ ompeneaeHusa. Tema «Meroa
KOOPJMHAT B NMPOCTPAHCTBE» B HIKOJIBbHOM Kypce MaTeMaTHKH. IlppMeHenne KOOpAUHATHOTO
MeTo/1a IJIsl pellleHUsl CTepeoMeTPHYeCKUX 3a/1a4.

Cuctembl KoOpaMHAT B mpocTpaHcTBe. OmnpeneneHue KOOpAUHAT TOYKU B adUHHOMN
(IpsAMOYTOJIbHOM) CHCTEME KOOpAMHAT, IOCTPOCHHE TOYKHM IO €€ KOOpAMHATaM. Y CIIOBUE
IIPUHAJUIEKHOCTH YETBIPEX TOYEK IUIOCKOCTH. IIpencrasnenne temsl «MeToa KoopauHaT» B Kypce
CTCPCOMCTPHUH. Tursr reOMCTPpHUYCCKUX 3ajad, pCliacMbIX C IIOMOLIIBIO KOOpJAWHAT. CYTB
KOOpAMHATHOIO MeToAa pelleHus 3a1ad. [Ipumepsl 3a1au U3 Kypca CTEpeOMETpUH.

29. llpsiMasi HA ILIOCKOCTH: Pa3jIM4HbIe BHAbLI ypaBHeHHWil npsiMoii. AdduuHble M
Merpuueckue 3agauu. [IpeacraBiaenne remol «IlIpsaMas» B IIKOJIBHOM Kypce MAaTEMATHKH.

Hanpasnsromuii Bektop npsimoi. KanoHuueckoe ypaBHeHue mnpsmoii. [lapamerpuueckue
ypaBHEHUs TMpPsSMOW. YpaBHEHHE MPSMOHM, Mpoxonsmeld dyepe3 aABe Touku. OOiiee ypaBHEHHE
npsAMoil. YpaBHeHHE NpPAMOM, 3aJaHHOW TOYKOM M MEpPHEHIUKYISPHBIM (OpTOTOHATIBHBIM)
BEKTOPOM. YpPaBHEHHME MPSAMOHN C YIJOBBIM KO3(PuIMeHTOM. YpaBHEHHE MNpPsIMONM B OTpE3Kax.
HopmupoBaHHOe ¥ HOpMalbHOE YypaBHEHHMS NpAMOH. AddUHHBIE W METpUUYECKHE 3aJauu:
B3anMHOE pacnosnokeHne ABYX NPSIMBIX Ha INIOCKOCTH: YCIOBUS NapaJIJIEIbHOCTH M COBIAJCHMS
IBYX IpsMbIX. [IepeceueHne AByX NpsAMBIX. 3a1a4u: Y CIIOBUE MEPIIEHIUKYISIPHOCTH ABYX IPSIMBIX.
VYrois Mexay 1ByMs NpsiMbIMU. PaccTosiHue OT TOYKH 10 NpAMON. PaccTosiHre OT Hadana KOOpAMHAT
JI0 TpsAMOM. Y CII0BUE NPUHAUICKHOCTU TPEX TOYEK NPAMOU. ['eOMETpUUECKUI CMBICI TpeXujieHa
Ax+By+C. Ilpencrasnenne teMsl «lIpsimas» B LIKM. [Ipumeps! 3a1a4 u3 Kypca IIaHUMETPHH.

30. IMnockocTh B MpOCTpaHCTBE: pasiMYHbIe BUAbI YPABHEHHUI ILI0CKOCTH. B3anmuoe
pacnojiokeHue ABYX IUIOCKOCTed. YroJl MeK1y IUIOCKOoCTAMH. PaccrosiHMe OT TOYKM [0
miockocTu. Ilpencrasiaenne Temsl «Il10CKOCTH» B IKOJIBHOM Kypce MaTeMaTHKH.

Hanpasnstomue BEKTOpbI IIOCKOCTH. BBIBOJ ypaBHEHHS IJIOCKOCTH, 33JJaHHOW TOYKOW M
JBYMsl HalpaBlSIOIIMMHU BekTopaMu. [lapamerpuueckue ypaBHEHUS IIJIOCKOCTH. YpaBHEHUE
MJIOCKOCTH, TIPOXOJSIICH Yyepe3 TpU TOYKH. Y PaBHEHHS IUIOCKOCTH B oTpe3kax. OOIee ypaBHEHHE
IJIOCKOCTH. YpaBHEHUE IUIOCKOCTHU, NPOXOASIIEH Yepe3 TOUKY IMEpPHEeHIUKYISIPHO JTaHHOMY
BeKTOpY. [ eoMeTprueckuii cMbICI EPBBIX TpeX KOA((HUIIMEHTOB 00IIEro ypaBHEHUSI.

B3anMHOe pacnosoxkeHue MIOCKOCTe. YCIOBHE MapalieNbHOCTH JBYX IIJIOCKOCTEH. YcioBue
MEePIEHANKYIISIPHOCTH JBYX TUIOCKOCTEH. YTOJ MEXIYy ABYMS TUIOCKOCTSAMH. PaccTosiHEE OT TOUYKH
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J0 ITIIIOCKOCTH. Paccrostaue MCKAY ABYM: IMapaJlJICJIbHBIMU IIJIOCKOCTAMMU. HpeIICTaBJICHI/Ie TEMBI
«ITnockoctey B IIKM. [Ipumepsl 3a1a4 U3 Kypca CTEpEOMETPHH.

31.Mpsimas B mnpocTpaHcTBe: pa3iMyYHble BHAbI ypaBHeHMii mnpsMoii. B3ammuoe
pacnoJsiokeHue NpsiMbIX B MpPOCTPpaHcTBe. B3anMHoOe pacmoJsioskeHue NpsiMOil M IJIOCKOCTH B
npocrpancrse. lIpsiMbie 1 IVIOCKOCTH B Kypce CTepeoOMeTPHH B LIKOJIE.

Pasnuunble BUAbl ypaBHEHUH NPAMON B IPOCTPAHCTBE: KAHOHUYECKHE, ITapaMETPUUECKUE,
obune. BzaumHoe pacnosioxeHue IByX MPsIMbIX B MPOCTPAHCTBE. Y CIOBHE MapaJlIeIbHOCTH JIBYX
npsmeix. [lepeceuenue nByx npsiMbix. CKpelmBaronecs npsmMbie. Y CJIOBUE MEPICHIUKYISIPHOCTH
JBYX TIPSMBIX. YTOJ MEXIY IABYMs NPSIMbIMH. PaccTosiHue OT TOYKHM A0 MPAMOW B IPOCTPAHCTBE.
PaccrosiHne Mexnay AByMs CKPEIIMBAIOMIMMUCS NMPAMBbIMU. B3auMHOE pacronokeHue npsiMod M
IUIOCKOCTH: YCIIOBUE HX II€pEecE€YeHUs] B OJHOM TOYKE, YCIOBHUE MApaUICIbHOCTH, YCIOBHE
MPUHAJICKHOCTH MPAMON MIIOCKOCTH, YCIOBHE MEPHEHAUKYIAPHOCTH NPSAMOM U IIOCKOCTH. YTOMI
Mexay npsMoi u miockoctbro. Tema «IlnockocTts» B IIIKM.

32.TeomeTpudeckue  npeo0pa3oBaHHsi  ILUIOCKOCTH.  JIBHJKEHHSI  ILIOCKOCTH:
ompeaesieHue, cBoiicTBa, popmy.inl. Kinaccnpukanusa neuxennii. YacTHble BUABI IBUKEHUI.
I'omoTeTnst M mnomod0ue IUIOCKOCTH: oOmpeaeieHus, cBoiicTBa, ¢opmyabl. [lpeacraBienue
reoMeTpMYeCKUX NMpeodpa3oBaHuil B IIKOJIBLHOM Kypce MaTeMaTuKHU. [Ipuiiokenue nBukeHnit
U M000Msl K PeLIeHUI0 32/1a4 IIKOJbHOI0 Kypca reoMeTpuM.

JIBr>KeHUsT TIIOCKOCTH M UX cBoMcTBa. DOpMyiibl ABMKEHUA. YacTHbIE BUIbBI JBUKCHUM:
TOXJIECTBEHHOE MpeoOpa3oBaHMe, MapaUIeIbHBIA TMEPEHOC, IEHTpPajdbHAs CHUMMETpPHs, IMOBOPOT,
oceBass CUMMETpPHS, CKOJIb3flas cUMMETpus. VHBapuaHTHbIE TOYKM W MPSIMbIE JABUKCHUS.
Knaccudpukamus nmwxennit | u Il poga. I'pynma aBmwxenmii tuiockoctu. ['pymnma cummerpuid
reoMmerpuueckoil ¢purypsl. [IpeacraBnenue temsl «/IBmwkenus» B [IIKM. [Ipunoxxenue nBuxxeHuit k
PELICHHIO 3a7a4 IIKOJIBHOTO Kypca F€OMETPHUH.

I'omoterus: ompeneneHue, Gpopmynsl U cBoiicTBa. [IpeoOpazoBaHusi MoaoOHs MIOCKOCTH:
ompeneseHue, CBoicTBa, QopMmynbl. [lomobue kak MNPOW3BENEHUE IBUKEHUS W TOMOTETHH.
[TpunoxkeHne moAgoOHMs K PELISHUIO 3a/ay MIKOIBHOTO Kypca reomeTpuu. [IpencraBineHue Tembl
«"omoterust u nonodbue» B ILIIKM. Ilpunoxkenue k penieHuo 3aaad MKOJIbHOTO Kypca F€OMETPHH.

33. O6mue Bonpockl akcnoMaTuku. IlocTpoenne eBKJINIO0BOI TeOMETPHH B CHCTeMe
akcuom I'. Beilid. AkcHoMaTHyeckoe IOCTPOEHHE Kypca TeOMETpPHH B  Pa3Iu4YHBIX
yueOHHUKaX.

Kparkuii ucropudeckuit 0030p ocHoBaHuii reomerpuun. «Hauama» EBkmupa. ITpoGiembr
000CHOBaHHUS E€BKJIUAOBON N€OMETPUM U OTKPBITHE HEEBKJIWJIOBOW T€OMETpUU. AKCHOMAaTHYECKOE
noctpoeHue Teopuu. TpeOoBaHMS K CHCTEME AaKCHOM: HENPOTUBOPEUMBOCTb, HE3aBUCHUMOCTb U
IIOJIHOTA  CHCTEMBl.  ODKBHMBAJIEHTHbIE  cHCTeMbl akcuoMm. Cucrema  akcuoM — Beins.
HenpotuBopeunBocTh akcuoMaTuku Beitnsa. Apudmernueckas Mojenb akCHOMAaTUKU Beis.
[Ipamasi, ny4, OTpE30K, IUIOCKOCTh, TMOJYIUIOCKOCTh, MOJYNPOCTPAHCTBO N0 Belmo: wux
ornpeneneHus u cBoiictBa. [loHsTHe paBeHCTBAa OTPE3KOB U (HUTYp. AKCHOMAaTHYECKOE MOCTPOCHUE
Kypca T€OMEeTpUHU B Pa3IMUHbIX y4eOHUKAX.

34. U3smepenne JJIMH OTPe3KOB M IJIomazeii MHoroyroibnukos. Teopema o
CymeCTBOBaAaHMM U €AUHCTBCHHOCTH CHCTEMbI HU3MCEPCHUSA H.]]O]_Ha}]eﬁ MHOI'0OyroJibHUKOB C
32JaHHBIM  €IMHUYHBIM  KBaJpaTOM. PABHOBEJIMKOCT M PAaBHOCOCTABJIEHHOCTD
MHOI'0OYIroJbHHKOB. TeOpeMa 0 PABHOBECJIUKOCTH U PABHOCOCTABJICHHOCTH MHOI'OYTI'0JIbHUKOB.
Tema «3MepeHnst BeIMYMH» B HIKOJILHOM Kypce MATEeMATHKH.
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N3mepenne BenuunH. CucreMa u3MepeHust JUIMH oTpe3koB. CuctemMa U3MepeHus ionaaeu
MHOTOYTOJIbHUKOB. Teopema O ee CyIIeCTBOBAHWM W E€AMHCTBEHHOCTH CHUCTEMBI H3MEpEHUs
IJIOMIAJIei MHOTOYTOJIbHUKOB C 33/JIaHHBIM €AMHUYHBIM KBaJparoM. PaBHOBEIMKOCTH U
PaBHOCOCTABJIICHHOCTh MHOTOYT'OJIbHUKOB, CBOMCTBA. OmnpeneneHue U CBOMCTBO 3KBUBAJICHTHOCTH
OTHOILICHUNA PABHOBEIUKOCTH H PABHOCOCTABJICHHOCTHM HAa MHOXECTBE MHOTOYTOJbHUKOB.
[IpencraBnenre BonpocoB u3mepeHus LH oTpe3koB B LIIKM. [Tnomane reomeTprdeckoi GUrypsl
(utomaab TPEYrojibHUKA, KBaApara, MNPSMOYTOJbHHUKA, IMPAaBUILHOIO MHOTOYTOJILHUKA, KpYyra,
ceKkTopa u cermenra). llpuiokeHue paBHOBEIMKOCTH MHOTOYTOJBHUKOB K PpEHICHHIO 3a7ay
IIKOJILHOTO Kypca FT€OMETPUH.

35. M300pakenne IJIOCKHX H NpocTpaHcTBeHHbIX ¢uryp. Ilocrpoenme ueprexeii
reoMeTpudeckux Guryp, UX 3JeMEHTOB M KOMOMHAUMH K 3aJa4yaM IIKOJbHOIO Kypca
cTepeoMeTpHH.

N3o6paxenue mnockux ¢uryp. [lapannenbHoe U EHTpalbHOE MPOSKTUPOBAHUE, CBOMCTBA.
N300pakeHre mpu MapauieIbHOM MPOSKTHUPOBAHUU MHOTOYTOJBHHKOB, OKPYXXHOCTH U (uUryp,
BIIMCAHHBIX WJIM OMUCAHHBIX OKOJO OKpYXHOCTU. M300paxeHne MNpOCTPaHCTBEHHBIX (UTYD.
Teopema Ilombke — IlIBapma. M3o0pakeHre MHOTOIPAaHHHMKOB, UWJIUHIPOB, KOHYCOB, IIapa
(9KBaTOp, TOJIOCHI, Tapajuied, MEpUIUAHbl). AKCOHOMETpHUs. BuIbl aKCOHOMETPHUYECKHX
npoekuii. [Tomaple n300paxenus. Ilo3unnonHeie U MeTpuueckue 3aaa4yn. Vzo0pakeHne cedeHust
burypsl MIOCKOCTBIO METOJOM CIEJOB M METOJIOM BHYTPEHHEro cooTBeTcTBHs. llocTpoenue
M300paKeHUs NEPIEHIUKYIsApa, IPOBEAEHHOIO U3 TOYKM K MpsMON wiu miockoctu. IToctpoenue
M300paxKeHus 00IIEro MepreHIuKYIsApa K CKPEIIMBAIOIIUMCS TIPSIMBIMHU.

36. UcTopus naToro nocryaara EBkanaa. AKcHoMaTHYeCKOe NOCTPOEHHE H OCHOBHbBIE
nousaTuss reomerpunm Jlo6auyeBckoro. Moaeab Ilyankape mJjockoctu Jlo6aveBckoro.
JKBHUBAJIEHTHI MATOI0 NMOCTYJIaTa B MIKOJIbHOM Kypce reoMeTpHu.

Ucropuueckuit 0630p obocHoBanmsi reomerpuu (V mocrynar EBknmma. MccrnemoBanus
Cakxkepu, Jlexannpa u JlamGepra. OTKpbITHE HEEBKINA0BOI reomeTpun). [loHsTue 06 abcomroTHON
reoMmerpun. Cucrema akcuoM IulockocTH JloGaueBckoro um ee HempoTUBOPEYMBOCTh. OCHOBHBIE
noHsTus TiaHuMeTpun  JlobaueBckoro. [lapamnensHocTh B mutanuMmeTpun  JlobGaueBckoro:
napajuieJIbHbIe U CBEpXIapajuiebHbIe (CXOsIuecs u pacxosiiuecs) npsmeie. Moaens [lyankape
rwiockocTu JlobGaueBckoro. Touku u mpsimpie Ha mojaenu Ilyankape. 3amaun Ha MOCTpOEHHE Ha
mozenu Ilyankape: cepeawHa OTpe3Ka, CEpeAUHHBIN MEPIEHIUKYISP (C MPUMEHEHUEM WHBEPCUU
OTHOCUTEIIFHO OKPYXXHOCTH). AKCHOMa TMapaljiebHOCTH TiockocTH JloGaueBckoro. VYron
napajuieIbHOCTH OTpe3ka, pyHkiusa JlobaueBckoro. OCh CUMMETPHUH JBYX MapaJIeIbHBIX MPSIMBIX.
W3ydeHne HKBUBAJIEHTOB MATOTO MOCTYyJaTa B IIKOJIHHOM Kypce T€OMETPHH.

2.3.2. lpuHIMOBbI 1 MPaBUJIa JOPMUPOBAHMS COEPKAHUS IK3aMEHAIHOHHBIX
BOIIPOCOB/3aJaHMI U COCTaBJIeHUS ONJIETOB

IIpu nmpoBeneHNU TOCYJaPCTBEHHOTO AK3aMEHA BBIITYCKHUKHU BBINOJIHSIOT:

-  TOPaKTHYECKYI0 YaCTh. HNUCLMEHHbIU mecm, KOTOPBIM MPOBEPSET MPAKTUYECKYIO
COCTaBJISIOLIYIO TOCYJAPCTBEHHOTO 3K3aMEHA; TECT MUUIETCA 3a JIEHb 10 Hadajla YCTHOIO OTBETA I10
TEOPETUYECKON 4YacTu; KoMuccusi cocrouT w3 uyucna [IIC, Bxomsmmx B KOMHUCCHIO
TOCYIapCTBEHHOI'0 DK3aMEHA; UTOTM TE€CTA YUYUTHIBAIOTCS IPU BBICTABJICHUM UTOTOBBIM OLIEHKH IO
rOCYJapCTBEHHOMY JK3aMeHy; Crenn(uKamnusi TeCTa U JEMOHCTPAIMOHHBIM BapUaHT HAXOJIATCS B
MPUIOKEHUH 4 U 5;
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- TCOPCTUYICCKYIO 4YaCTh: yCI’l’lelIZ omeem 110 3K3aMCHAIlMOHHBIM 6HJI€T8.M, COCTaBJICHHBIX Ha
OCHOBAHHHU COJACPIKAHHUA rOCyAapCTBCHHOI'O SK3aMCHa.

2.3.3. TpeOoBanusi K 0TBeTY/ BHITIOJHEHUIO 32 IaHUS

Tpebosanus kK omeemy Ha meopemuuecKuii 60nPoOc
20Cy0apcmeenHo20 IK3amena

OTtBeT Ha BOmpoc OuiieTa J0KEH COOTBETCTBOBATh OCHOBHBIM IMOJIOXKEHHSAM pasjeia IporpaMMbl
rOCYJapCTBEHHOTO MEXIUCIUIUIMHAPHOTO 3K3aMeHa, MpeaycMaTpuBaTh M3JI0KEHHUE ONpeIeTIeHUuN
OCHOBHBIX ITOHSATHUH.
[Ipu oTBeTe HaA TEOPETHUYECKUU BONPOC CTYIAEHT JOJHKEH IMPOJEMOHCTPUPOBATH 3HAHUE
TEOPETUUECKHUX TMOJOXKEHUH (OlpeaeneHuii, TeopeM, CBOWCTB, METOAOB) M3 OCHOBHBIX Pa3/IeJiOB
BBICILIC MATEMATHUKH.
Ha ortBer orBomutcs 20 munyt. [[ns MHBaIMAOB M JUI] C OTrPAHUYECHHBIMH BO3MOKHOCTSIMH
37I0POBBSI BpeMs yBeau4uuBaeTcs 10 40 MUHYT.
[Topsinok 1 mocaea0BaTENbHOCTD U3JIOKEHUS MaTepHalla ONPEIEseTCs CAMUM CTYAEHTOM.
CTygeHT wuMeeT MpaBO pacHIMpUTh OOBEM COJEpkKaHUS OTBETAa HA BOMPOC HAa OCHOBAHUH
JOTIOTHUTEILHOU JTUTEPATYPhl U 003aTENbHOM CCHUTKE HA aBTOPCTBO MU3JIaraéMoOi TEOPHH.
Teopernueckre TOJIOKEHUS  JIOJDKHBI  MOATBEPKIATHCS  NPUMEPAMH U3  IPAKTUYECKOM
JIeATEIbHOCTH.

Tpeboeanuna k omeemy Ha NPAKMUYECKUTI 6ONPOC
20Cy0apcmeenH020 IK3AMena
[IpakTHyeckuii BOIPOC rocy1apcTBEHHOIO K3aMeHa MPOBOJUTCSA B BHJIE UTOTOBOIO TECTa,
COCTOSIILIETO U3 JIBYX YacTel: KOMIIBIOTEPHOE TECTUPOBAHHE — 3a/IaHUS C BEIOOPOM OTBETA; 3a1aHHS
C pa3BepHYTBIM OTBETOM. Ha OTBET IO MNPAaKTUYECKOM 4YacTH OTBOAUTCA: KOMIIBIOTEPHOE
tectupoBanue 10 120 MuHYT, MUChMEHHAS 9acTh — 710 120 MUHYT, MPOBOAUTCS HE MO3/IHEE, YEM 3a
CYTKH JI0 CJa4M TEOPETUYECKON YaCTH UTOTOBOTO SK3aMEHaA.

2.3.4. Y4eOHO-MeTOANYEeCKOe 00eceYeHue
rocy/IapcTBEHHOI0 JK3aMeHa

OcHoBHasi IMTEpaTYpa

Ne ABTOp ¥ Ha3BaHHe JIUTEPATYPHOIO BbIxoaHble JaHHbIE Ipumeuyanue
n/n HCTOYHHMKA
1 | Agpanacwves B.B. Teopus BepoaTHOCTEN M: BJIAJIOC, 2007. — Pexum
—[OnexTponHsIii pecypc] nocryna: ObC

«YHHUBEpCUTETCKass OMOIHoTeKa
oHsaiH»: www.biblioclub.ru.

2 | Bypmucmposa E. b. Matemaruueckuit M. : Akagemus, 2010.
aHanu3 U quddepeHnranbHbe
ypaBHEHHs : yueO. /Ui CTYACHTOB
BY30B / bypmuctpoBa Enena bopucosHa,
C.T. Jlo6aHos.

3 | 'eometpus: B 2 1. / Kupuuenko B.®., M. : Akanemus, 2012.
I'yceBa H.W., /lenucoBa u np.
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I'pewunos A.A., benosa T.1.
Amnanutndeckas reomerpusi. BekropHast
anreopa. Kpussie BTOoporo nopsiaka.
KomMmnerotepHslil Kypc [DIeKTpOHHBIH

pecypc]

M.: JIoroc, 2004. — Pexxum
nocryna: 9bC
«YHHBEPCUTETCKass OMOIMoTeKa
oHmaite»: Www.biblioclub.ru.

5 | Kapaces N.IL. Teopust pyHKkumii M.: ®uzmatnut (6azoBas
KOMIUJIEKCHOTO TTIEPEMEHHOTO koJuteknus), 2008. Pexxum
[Dnextponnstii pecypc] / W.I1. Kapaces. nocryna: 9bC
— «YHHBEPCUTETCKass OMOIMOTeKa

OHJIAWHY:
http://www.biblioclub.ru/

6 | Kypow A.I'. Kypc Bbiciieii anredpsl M.: Jlanb, 2008

7 | Teopust pyHKIMI 1EHCTBUTEIBHOTO Ilepm. roc. rymaHur.-nie.
MePEeMEeHHOT0: yueb. mocobue. / aBT.- yH-T. — [Iepmb, 2015
coct. JL.IL. JlareieBa, E.JI. UepemHBbIX,

JLT'. Henpe
JlonoJIHUTeIbHAS JTUTEpaTypa
Ne ABTOp M Ha3BaHUeE JUTEPATYPHOIO BbixoaHble JaHHBIE I[Ipumeyanue
n/n HCTOYHHMKA

1 | U3Gpannsie Bopock reomMeTpu. Jlekuuu mo Ilepmsb, 2012.
TE€OMETPUH TSI CTYIEHTOB MaTeMaTUYECKOTO
¢dakynprera [II'TTY / coct. M.C. AHaHbeBa,

JL.U. Uctomuna, JI.A. [Tankparosa,
T.M. CopomoTrHa

2 | Kypow A.I'. Jlexuu no oOuieit anreOpe CII6.: Jlanb, 2008.

3 | Jlamvuuesa JLI1. IluddepenuupoBanue u [Tepm. roc. rymaHur.-
MHTErpupoBaHue QyHKIMIA OTHON epeMeHHOM: | mel. yH-T. — [lepmb,
yuebnoe nocodue. / JL.IL. JlaTeimeBa 2013.

4 | Jlucves B. I1. Teopus BeposiTHOCTEN U Pexum nocryna: 9b6C
MaTeMaTHyecKas CTaTHUCTHKA. Y4yeOHoe «YHUBepcUTETCKAast

noco6ue / B.II. JIucseB. — M: EBpazuiickuit
OTKpbITHIA HHCTUTYT, 2010.

6I/I6J'II/IOTeKa OHHaI}'IH>>I
http://www.biblioclub.ru/

1.
2.

CchlIKHY HA YJIEKTPOHHO-0M0JIMOTEYHbIE CHCTEMBI
l.«YuauBepcuterckas 6ubdnaroreka ONLINE»
2.« IPRbooks»

ba3bl JaHHBIX, THPOPMALMOHHO-CIIPABOYHbIE U MOUCKOBLIE cucTeMbl (MHTepHeT-
pecypchl)

http://school-collection.edu.ru/

Ddenepanbublil mopran «Poccuiickoe odpazoBanuey - http://www.edu.ru/
denepanbHoe xpanunuiie «EnuHas Koyutekius uppoBbIX 00pa30BaTeIbHBIX PECYPCOBY -

3. Martepuabl i OATOTOBKH K 3K3aMEHY JUIsl JIUIL ¢ 0OCOOBIMH 00pa3oBaTeIbHBIMU
norpebHocTsMu (OB3 1 HHBATUIHOCTHIO) /CCblTKa Ha Kype B Moodle
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HOpMaTI/IBHLIe AOKYMCEHTbBI

Cnucox MaTepHaJioB, pa3pelICcHHLIX K UCII0JIB30BAHUIO HA 3K3aMCHE

1. YueGHO-MeTOAMYECKHE KOMILIEKCH KyPCOB:

MaremaTtnueckuii aHanus. Teopuss (QyHKUMH JEHCTBUTENBHOTO W KOMIUIEKCHOTO
nepemeHHoro. Jluddepenuuansnple ypaBHeHHs. Teopusi BepoOsATHOCTEM M MaTeMaTHyecKas
cTaTucTuKa. Anredpa u Teopus uuceln. I'eomerpus. DiaeMeHTapHas MaTeMaTuKa.

2. Y4eOHUKH 10 MaTeMaTHKe I CPeHEH 00111eo0pa3oBaTeIbHOMN IIKOJIHI.

2.4. O01mue KPUTEPUH OLIEeHKH YPOBHS MOATOTOBKH BBINYCKHHKA
110 HTOraM roCyapCTBEHHOI0 JK3aMeHa

OO01re KpUTepuu OLEHKH YPOBHS MOATOTOBKHM BBITYCKHUKA I10 UTOTaM T'OCYJapCTBEHHOI'O
MEXIUCLHUIUIMHAPHOTO 3K3aMEHA BKJIFOYAIOT:

1. YpoBeHb TOTOBHOCTM BBIIYCKHMKAa K HCIIOJIb30BAaHUIO TEOPETUYECKMX 3HAHUH,
NPAaKTUYECKUX HaBBIKOB U YMEHHH Ul pelleHus 3a1a4 Npo(ecCuOHaIbHON e TeIbHOCTH.

2.  ApryMEeHTHPOBAaHHOCTb,  WJUTIOCTPAaTUBHOCTb,  YETKOCTh,  SICHOCTb,  JIOTHYHOCTb
U3JI0KEHUs, Tpo(ecCHoHaANIbHAS 3PYAULIUS.

B cooTBeTcTBUM € YKa3aHHBIMHM KPUTEPUSIMH OTBET CTYJEHTA OLIEHMBACTCS CIIEAYIOIIUM
o0pazoM:

«OTam4yHo» («5») — oOyuarouuiics MIyOOKO M IOJIHO BIIAJEET COJEpKaHUEM Yy4eOHOro
MaTepuaia ¥ MOHATUHHBIM alapaToM; YMEET CBS3bIBaTh TEOPHUIO C MPAKTHUKOM, WIUIFOCTPUPOBATH
npuMepamu, (pakTaMu, TaHHBIMH Hay4YHBIX MCCIIEOBAaHUM; OCYIIECTBISIET MEXIIPEIMETHbIE CBA3H,
IPEJJIOKEHUS, BBIBOJIbI; JOTMYHO, YETKO U SCHO H3JIaraeT OTBEThl Ha IIOCTABJIEHHBIE BOMIPOCHI;
yMeeT 000CHOBBIBaTh CBOM CYXKACHHUS U MPO(eCcCHOHANTBHO-TUYHOCTHYIO MO3HUIIMIO [0 U3JIaraeMoMy
Bonpocy. OTBET HOCUT CAaMOCTOATEIbHBINA XapaKTep.

«Xopomo» («4») — oTBET 00YUaIOIIEr0Css COOTBETCTBYET YKa3aHHBIM BbIIIE KPUTEPHUSIM, HO B
COJIEp’)KaHUU MMEIOT MECTO OTJENIbHbIE HETOUHOCTU (HECYIIECTBEHHbIE OIIMOKU) MPH HU3JI0KEHUU
TEOPETUYECKOT0 M MpaKkThyeckoro matepuana. OTBET OTIMYAETCS MEHbLIEH 00CTOSTEIbHOCTHIO,
rIIyOMHOM, 0OOCHOBAaHHOCTBIO M IMOJIHOTOM; OJJHAKO JOMYILIEHHbIE OIIMOKM HCHPABISIOTCS CAMUM
CTYJEHTOM IOCJI€ IONIOJHUTENBHBIX BOIIPOCOB dK3aMEHATOPA.

«YnoBiaerBopuTeabHO» («3») — oOydaromuiics OOHapyXKHMBaeT 3HaHHME W MOHMMAaHHE
OCHOBHBIX TMOJOXXEHUH y4yeOHOro Mmarepuana, HO H3JIaraeT €ro HEeMoOJHO, HEMOCIEO0BaTeNbHO,
JIOTTYCKaeT HETOYHOCTH M CYUIECTBEHHbIE OIIMOKM B OINPEICNICHUU MOHATHH, (OpMYIHpPOBKE
nojoxeHud. [Ipu aprymeHTanuu orBera OOYYarOLIUiiCs HE ONMUpPAETCs HA OCHOBHBIE MOJOXKEHHUS
UCCIIEIOBATEIbCKUX, KOHLENTyaJdbHBIX W  HOPMATHUBHBIX  JIOKYMEHTOB, HE IPUMEHSET
TEOpPEeTUYECKHE 3HAHUS JJIs1 OOBSICHEHUS SMITUPUYECKUX (PAKTOB U SBJICHUN, HE 0OOCHOBBIBAET CBOU
CYXKICHHS; UMEET MECTO HapyllleHHE JIOTUKH H3JI0KEeHHA. B 1eloM OTBET OTiIMYaeTcss HU3KUM
YPOBHEM CaMOCTOSATENBHOCTH, HE COJEPKHUT COOCTBEHHON NpoQecCHOHATbHO-ITNYHOCTHOM
MO3UIUH.

«HeynoBJ1eTBOPUTEJIBHO» («2») — OOy4aromuiicsi MMeeT pa3po3HEHHbIE, OECCHCTEMHBbIE
3HAHUSA; HE yMEeT BBIIEIATH IJIaBHOE U BTOpOCTeNleHHoe. B oTBere nomyckaroTcs OmMOKH B
OTIpeNieIeHUU TOHATUH, (OPMYIMPOBKE TEOPETUUYECKUX MOJIOKEHHH, HMCKaXAIOIUE HX CMBICIL.
OOyyaromuiics He OPUEHTUPYETCSI B HOPMATUBHO-KOHIIETITYaJIbHBIX, IPOIrPaMMHO-METOANYECKHUX,
UCCIIEIOBATEIbCKUX MaTepuasiaX, OecCIopsJOoYHO W HEYBEPEHHO H3J1araeT MaTepuall; He yMeeT
COEJIMHATH TEOPETHUUECKHE MOJIOKEHHSI C MEeJarOrMuecKoi MPAaKTUKOM; HE yMEeeT MPUMEHSATh 3HAHUS
JUIs OOBSICHEHUS SMITUPUYECKUX (PAKTOB, HE YCTAHABIMBACT MEXKIIPEIMETHBIE CBS3H.
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3. IIporpaMMa noAroTOBKM K Npoueaype 3amThl
U NPOoBeleHN sl 3aIIUTHI BHINYCKHOM KBaJTu(puKkanuoHHoi padorsl (BKP)

3.1. O6uue TpedoBanus k BKP

[ToaroroBka k 3ammre u 3amura BKP BXoauT B cocTaB rocy1apCTBEHHBIX aTTECTAlMOHHBIX
WCIIBITAHUN U SIBJSETCS 3aBEPIIAIOIINM 3TAllOM BY30BCKOM MOJATOTOBKH.

BreimycknHast kBanuukanuoHHas paboTa — 3TO CaMOCTOSITEbHOE HAYYHOE HCCIICIOBAHUE
oOyuaroierocsi, B KOTOPOM COJIEPKaTCs Pe3yabTaThl €r0 HAyYHO-UCCIIE0BATEIbCKOM padOTHI.

BKP nemoHcTpupyeT ypoBeHb MNPOPECCHOHANBHON — 9pyouyuu  8bINYCKHUKA, €20
Memoouyeckyro Nno020MOBIEeHHOCMb, YMEHUe CAMOCMOSAMENbHO 8eCU HAYYHbIL HNOUCK U
oopmnsims e20 pesyrbmamvl 8 3AKOHYEHHYIO HAYYHYIO pabomy, a maxdce TOTOBHOCTH
BBIIYCKHHUKA K PELICHUIO CIEAYIONIMX 3a7a4 B COOTBETCTBUU C BUIOM/BUIAMH MTPOdecCHOHATBHOM
JIEATEIIbHOCTH.

8UO0 NPOheCcCUOHANLHOU 0essMeNbHOCIU. Neda202udecKull, HaAy4YHO-UCCIe008AMelbCKULL.
npogheccuonanvHvle 3a0a4u

nefarornyeckas 1esiTeJibHOCTh!

U3y4eHHE BO3MOXKHOCTEH, TMOTPEOHOCTEH, MJOCTIKCHHMI oOOydarommxcs B o0nactu
oOpa3zoBaHus;

oOyueHre W BoclUTaHuWE B cdepe 00pa3oBaHUS B COOTBETCTBHHM C TPEOOBAHHUSIMU
00pa30BaTeNIbHbIX CTaHAAPTOB;

UCTIOJIb30BAHUE  TEXHOJIOTUH,  COOTBETCTBYIOIIMX  BO3PACTHBIM  OCOOCHHOCTSIM
00yYaromuXCsl ¥ OTPAKAOIMNX CHEIU(PHUKY IPEIMETHBIX 00IacTei;

OpraHHU3aIMs B3aUMOICHCTBUS C OOIIIECTBEHHBIMU M 00pa30BaTeIbHBIMU OPraHU3AIHSIMH,
JNETCKUMH  KOJUIGKTUBAaMH W  POIUTENSAMH  (3aKOHHBIMH  TIPEACTAaBUTENSIMH), Yy4acTHE B
CaMOYIPABIICHUU U YIPABICHUH MIKOJIBHBIM KOJUIEKTHBOM JIJISl PEIISHUS 33a/a4 Mpo¢eCcCHOHaTbHON
NeSITeTbHOCTH;

dopmupoBaHre 00pa3oBaTeNbHON Ccpe/ibl i 00ecreueHns KauecTBa 00pa3oBaHus, B TOM
Yrcie ¢ IpUMeHeHneM HH(POPMAITMOHHBIX TEXHOJIOTHH;

o0ecrieyeHne OXpaHbl )KU3HU U 3/10pOBbsl OO0y4aromuxcs BO BpeMs 00pa3oBaTeIbHOIO
nporiecca;

HAY4YHO-HCCIeJ0BATE]bCKAs 1eSITeIbHOCTD.

MIOCTAaHOBKA U PEIICHUE NCCIIEA0BATENILCKUX 3a/1a4 B 00JIACTH HAyKH U 00pa30BaHMUS,

UCIIOJIb30BaHUE B MPO(ECCHOHATBHON AEATEIbHOCTH METOJIOB HAyYHOT'O CCIIeI0OBaHMUS.

[TepeueHp KOMIETEHIMNA, KOTOPBIMHU JOJKHBI OBJIAJIETh 00y4JarolIecs B pe3ysbTaTe
OCBOCHHS 00pa30BaTEILHON IPOrPaMMBbI:

BBIIMTYCKHHUK JOJDKEH 00J1a/1aTh CIEAYIOIMIMMU KOMIIETEHIIMSIMHA, OTHECEHHBIMU K TE€M BHJIaM
npodecCHOHATIBHOM JeSTeILHOCTH, Ha KOTOPBIE OpUEHTHPOBaHa oOpa3oBarenbHas nporpamma (OK,
OIIK, IIK):

CTIOCOOHOCTBIO HMCIIOJIB30BaTh OCHOBBI (PHIIOCOPCKUX W CONMOTYMAaHUTAPHBIX 3HAHWH IS
dopmupoBanus HayqdHOTr0 MUpoBo33penus (OK-1);

CIIOCOOHOCTHIO K CaMOOpraHu3aIiiy U camoodpasosanuto (OK-6);

TOTOBHOCTBIO CO3HABATh COLMAJBbHYIO 3HAUMMOCTh CBOeH Oyaymiei mpodeccuu, 06aaaaTh
MOTHBAIIMEH K OCYIIECTBICHHIO TpodeccroHambHoi aestenpHocTr (OITK-1);
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TOTOBHOCTBIO K TICHXOJIOTO-TIEJAarOrHYecKOMY COMPOBOKICHUIO Y4eOHO-BOCIUTATEIIEHOTO
nporiecca (OITK-3);

TOTOBHOCTBIO K TMpPO(ecCHOHANBLHON JEATeThHOCTH B COOTBETCTBUM C HOPMATHBHO-
PaBOBBIMU JIOKyMeHTamHu cepbl oopazoBanus (OITK-4);

BJIaJICHUEM OCHOBaMH MPOPECCHOHATBHOM STHKH U peueBoit KynbTypbl (OITK-5);

TOTOBHOCTBIO K 00ECIICUCHHIO OXPaHbI JKU3HU | 310p0Bbs o0yuaromuxcs (OITK-6).

CIIOCOOHOCTBIO  HCIIOJIb30BAaTh COBPEMEHHBIE METOABl W TEXHOJIIOTUHM OOydeHUs u
nuarnoctuku (ITK-2);

CIIOCOOHOCTBIO  peliaTh 3aJadyd BOCIHUTAHUS H JYXOBHO-HPABCTBEHHOI'O Pa3BUTHS
o0yuaromuxcst B yueOHoit u BueyueoHoi aesrenpaoctr (I1K-3);

CIIOCOOHOCTBIO HCIOJIB30BAaTh BO3MOXKHOCTH O0pa30BaTENbHOW Cpembl IS JAOCTHKCHUS
JMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX PE3yJbTaTOB OOYYCHHUsS M OOECHeueHHs] KauyecTBa
y4eOHO-BOCIIMTATEIILHOTO MPOIlecca CpeIcTBaMU npenojaaBaemoro ydeonoro mpeamera (I1K-4);

CIIOCOOHOCTBIO ~ OCYHICCTBIISTh  MMEAarOTMYECKOe  COMPOBOXKACHUE  COIMATU3AINH U
npodeccHoHaIbHOro camoonpeaeneHus ooyuarormxcs (I1K-5);

TOTOBHOCTBIO K B3aUMOJICHCTBHUIO ¢ y4acTHUKaMHU oOpa3oBarenbHoro mnpoiecca (ITK-6);

CIIOCOOHOCTBIO OPraHU30BBIBATh COTPYJHUYECTBO OOYYAMOIIHMXCS, MOMJICPKUBATH HX
AKTHUBHOCTh, MHUIIMATUBHOCTh U CAMOCTOSTEIBHOCTD, Pa3BUBATh TBOpUECcKUe criocoonoctu (ITK-7);

TOTOBHOCTBIO HCITOJIB30BAaTh CHCTEMATH3UPOBAHHBIC TECOPETUICCKHUE U TPAKTUICCKHIE 3HAHUS
JUISL IOCTAHOBKH U PEIIEHUS MCCIIEI0BATENbCKHX 3a1au B o0mactu oopasoanus (ITK-11);

CIIOCOOHOCTBIO PYKOBOJIUTH Yy4EOHO-UCCIICAOBATEILCKON JIEATEIBHOCTBIO O0yJaIONUXCS
(TIK-12);

CIEIUAIEHON MPOoQecCHOHAIBHON B TMpeAMETHON oOsactu "Martemaruka': BlaJCHHE
0a30BBIMH TOHATHUSAMH M METOJaMH (YHJIaMEHTAIbHBIX MAaTEMAaTUYECKUX TCOPUH, BIIAJICHUE
KYJIbTYPOH MaTEeMAaTHUYECKOTO MBIIMUICHUS U TIOHMMaHUE METOJOJIOTUU MATeMAaTHKH; CIIOCOOHOCTh
UCIIOJIb30BATh MAaTEMAaTHUYECKUE CBEACHUS MPH perieHnn npodeccronanbubix 3aaad (CK-M).

3.2. lopsaaoKk MOATOTOBKY K MpoIeaype 3alUThI H
nposeneHus 3amuTsl BKP

OOume TpeOOBaHUS, PETYIMPYIOIIUME TMOPAJOK MOATOTOBKM K NpOLEAype 3alluThl U
nposenenus 3amuTel BKP npencrasnens! B mynkre 9.3 [lonoxenus o nopsinke [UA TITTTIY.

3.3. MeToanyeckue peKOMeH AU 00yYAI0LUMCS
110 MOAT0TOBKeE K Mpoueaype 3alUThI U
nposeaeHus 3amurTbl BKP
3.3.1. Buasl u ¢popmMbl HAYYHBIX HCCJIETOBAHUIA

Buowi HayuHBIX UCCIEI0BAHMIM:

1.@ynoamenmanvroe uccienoBaHue, NPEANPUHATOE TIIaBHBIM 00pa30M, YTOOBI IPOU3BOIUTh
HOBBIE 3HAHUSI HE3aBUCHMO OT IEPCIIEKTUB TPUMEHEHUS.

2.IIpuxnaonoe uccnenoBaHue, HaIpPaBJIeHO MPEUMYILECTBEHHO Ha TPUMEHEHNE HOBBIX 3HAHHM
JUISL JOCTHKEHUS PAKTUYECKUX LIEJIEH, PEIIeHNsT KOHKPETHBIX 3a1a4.

3.Ilouckosoe uccienoBaHue, HAPaBJIEHO HA ONPEAEICHUE IEPCIEKTUBHOCTH PA0OThI Hall
TEMOH, OTBICKMBAHUE IIyTE€H PEIICHUS HAyYHBIX 3a/1a4.
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4.Paspabomka - HAy4HOE MCCIIEN0BAaHUE, BHEAPSIOLIEE B IPAKTUKY PE3YyIbTaThl KOHKPETHBIX
(yHIlaMEHTAJIbHBIX U MPUKIIATHBIX UCCIIEA0BAHUM.

Tunwi Hay4YHBIX HCCHGHOB&HHP'IZ

1.@ynoamenmanvroe vccneoBaHue HAIIPaBJIEHO Ha TO3HAHUE PEaIbHOCTU O€3 yuera
IIPAKTUYECKOro 3(pPeKTa OT NpUMEHEHNS 3HAHMSL.

2./Ipuknaonoe nucciea0BaHUE IPOBOJUTCS B LENAX IOJIyUYEHHs 3HAHUS, KOTOPOE JJOJKHO OBITh
HCIIOJIB30BAHO JJIs PELICHUS KOHKPETHOM MPAKTUYECKOM 3aauH.

(I)opMa HAaYYHOI'O UCCJICIOBAHUA:

- rekcT BKP ¢ npunoxenusimu (pazpaboTka IUJaKTUYECKUX MAaTEPUAJIOB).

3.3.2. Pexomennyemasi rematuka BKP nis ctynenToB

[Tpumepnsiii nepedens Tem BKP paspabareiBaeTcst v €:KeroJHO yTBEP)KIACTCS HA 3aCETaHuU
BbIMycKaromel kadenpsl B coorBeTcTBUM ¢ [lonoxennem o I'UA TITTTIY.

[TpumepHas TeMaTHKa MOKET ObITh 000CHOBAHA CIICAYIOIMIMMH aCTIEKTaMU:
- aKTyaJIbHOCTb U COOTBETCTBUE COBPEMEHHOMY COCTOSIHUIO U IIEPCIIEKTUBAM PAa3BUTHS
MaTeMaTHK{ ¥ MAaTEeMaTHIEeCKOro 00pa3oBaHus;
- HalpaBJIEHUEM [TOATOTOBKH U IpoQuiieM 00ydeHus;
- IPOBEJICHHOM O00y4YaroIMMCsl HAay4YHO-HCCIIE0BATEIbCKOM U IPOEKTHON pabOTOMH;
- CTETIEHBIO Pa3pabOTKU TEMBI U MPE/ICTaBIEHHOCTBIO €€ B JIUTEPATYPE;
- BO3MOXXHOCTBIO [TOJIy4€HHUS SIKCIIEPUMEHTAIbHBIX, CTATUCTUUECKUX WJIM AIMIIMPUUYECKUX JaHHbIX,
CBSI3aHHBIX C HAYYHBIMU MHTEpECaMu BhITycKaroleil kadeapsl (hakyapTeTa);
- HHTEpecaMu U OTPEOHOCTSIMU paboTo1aTeNel, OpraHOB TOCY1apCTBEHHON BJIACTH U MECTHOTO
caMmOyTIpaBJIeHHs], Ha MaTepuasiax KOTOPBIX BHIMOJIHEHA paboTa.

3.3.3. TpedoBanus k crpykrype BKP

O0s13aTeNbHBIMUA CTPYKTYPHBIMU 3JIEMEHTAMH BBITYCKHOM KBaTU(UKAITMOHHOM paOOTHI SBIISIOTCS:

— TurynbHbIN TUCT

— Ornasnenue

— DBsenenue

— OcHOBHas 4acThb

— 3axioueHue (BKII0YaeT OCHOBHBIE BHIBOIBI M MMPAKTUYECKUE PEKOMEHIAIINH )

— bubnuorpaduyeckuii cnucok

— Ilpunoxenus

— CmpaBka 0 BHEIpeHHH (€CIIU UMEETCS])

O6vem BKP moxet 0bITh B ipenienax 40-80 cmpanuy cmanoapmuozo newamnoco mexcma (be3

NPUTOJHCEHUTL).

TumynvHobll TUCm U 02na81eHUe
TutyneHbINA TUCT 0OPMIIETCS B COOTBETCTBUHU C IPUMEPOM, MIPUBEIEHHOM B [Ipunodicenuu

10. Ha HeM TOJKHBI OBITH YKa3aHBbI:

— Ha3BaHWE yupeauTens, By3a, (paxkympTeTa, Kadenpsl, Te BBIMONHATIACH paboTa (BBEpXy, B

LEHTpE);
— Ha3BaHWE TeMbl (TocepeinHe, B IIEHTpPE);
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— (Qamunus, UMsl, OTYECTBO, JIMYHAS MOANUCH OOydaromerocs (MOJHOCTHIO, HUKE Ha3BaHUS,
CIpaBa), CTeIMaTIbHOCTh/HAPABJICHHE ITOJTOTOBKH (C YKa3aHUEM KOa);
—  (aMuims, UMsi, OTYECTBO, YU€HAas CTENEeHb, JOJDKHOCTh U JIMYHAS MTOJITUCH PYKOBOIUTEIIS;
— wuH(popMamus o 1ommycke paboThl K 3aIIUTE ¢ TOAIMHUCHIO 3aBeAyIONIero Kadeapoii;
— TOpoOJ, roJl HaNMCaHus padoThl (BHU3Y, B IICHTPE).
OrnaBiieHne BKIIIOYAET HAa3BaHUS BCEX pa3leiioB pabOThl C yKa3aHWEM CTPaHUI] Hadaia
KaX/10T0 paszzena.
[Tpumep ornasnenus npuseneH B [lpunosxcenuu 1.
Beeoenue u eco cooepoicanue
Bo BBenmeHumm aBTOp OOOCHOBBIBAET TEMY HCCIEIOBaHMSA, KpPaTKO XapaKTepUsys
COBPEMEHHOE COCTOSIHME Hay4HOI npobiieMsl (Bompoca), KOTOPOH MOCBsIIeHa paboTa, yKa3blBaeTCs
aKTyalbHOCTh W HOBH3Ha pabOThl, OOOCHOBHIBACTCS HEOOXOIUMOCTH €€ IPOBEACHUS.
O06o03HayvaroTcs 1esb, 00BEKT U IpeaMeT uccienoBanus. Mcxons 3 vccneqoBaresbCKux 1eneil u
npeamera, Gopmynupyercst pabodas runore3a. Ha ocHoBe pabouei THIOTE3bI BBIIBUTAIOTCS 33a91
UCCIICIOBaHMS, OINpEAEISIIoTCS MeToAbl ux pemeHus. Ormnpenensercss TeopeTHYecKas W/Win
NpakTU4YecKas 3HAYUMOCTh pabOTHl, BO3MOXKHOCTH U (OPMBI HCHOJIB30BAHUS MOIYYCHHBIX
pe3yibTatoB. PopMbI aripodanuu.
B 9T0if WacTm jkenarenbHO KPAaTKO PACKpPBITh COAEPKATEIbHYIO CTPYKTYPY BBITYCKHOM
paboThI, T.€. HPOKOMMEHTHPOBATH 0003HAYEHHBIE B OTJIABJICHUHU €€ Pa3/iebl.

OcHosHas wacmo
1. Copepxanue OCHOBHOMN 9acTH COCTOMT M3 IBYX-TPEX Pa3/eiioB M 3aBUCUT OT XapakTepa paboThL.
B 0CHOBHO# YacTu TOJKHO OBITH IPE/ICTABIICHO:

— 0030p COBPEMEHHBIX HCCIIEIOBAaHUI MO JaHHOM WM OJIM3KOM MO TeMaTHKe MpoljeMe ¢
00s13aTeIbHBIM yKa3aHHEM UCTOYHUKA;

—  PacKpbITO COZIEp)KaHUE BBHITIOJIHEHHOTO UCCIIEI0BaHMS;

— aHanu3 W oOoOmieHue umeromerocss matepuana astopoM BKP (manHomy paszpeny
JIOJDKHO OBITh YE€JIEHO OCHOBHOE BHUMAHME).

2. Xapakrep BKP 3aBucuT OT BBIOpaHHOM TEeMBI, I€NId, OOBEKTa, MpeAMeTa HCCIEAOBaHUS,
UCIIONIB30BaHHOTO (hakTHueckoro marepuana. OH MOXeT OBITh HAKOIUIEH B pe3ylbTaTe
OKCIIEPUMEHTA, CPaBHUTEIILHOTO aHaidn3a OOBEKTOB, M3y4Ye€HHs] W OO0O0OIIEHHUS HCTOPUKO-
HAy4YyHOT0 MaTepuana u T.1. Hanpumep, B peepaTuBHBIX paboTax AaeTcs aBTOPCKOE U3JI0KEHUE
M3YyYEHHOT0 MAaTepHUaJIa; B SKCIIEPUMEHTAIBHBIX — OMUCAHUE X0/1a SKCIIEPUMEHTA U MOJTYYEHHBIX
pesynbraToB. lleHTpanbHON 3amadeit  JrOO0TO  HCCIENOBAaHUS  SIBISETCS  HAKOIUICHHE
COOCTBEHHBIX, HOBBIX B HAy4YHOM OTHOIICHHH MaTepHaIOB, HX 00padoTKa, 0000IIeHuE,
00BsicHEHUE (PAKTOB C MOCIEAYIONUM (GOPMYIUPOBAHUEM BHIBOJIOB U MPEATIOKEHUN.

3. Pa3nens! ocHOBHOI yacTn BKP HasbIBatoTcs rimaBamu. Kaskmas riiaBa MOKET MMETh HEOOJbIIOe
mo o0beMy BBEJEHHE, OTPAKAIIIEEe IeIh HW3JIaraeMoro Marepuaia, W 3aKIIoueHHe C
pPa3BEpHYTHIMH BBIBOJAMH, MOJBOJSIIEE HWTOTU OIMKUCAHHOIO B HEH TEOPETUYECKOIro WU
MPAKTUYECKOTO HCCieNoBaHud. B CBOIO ouepenp, TJlaBa MOXKET COCTOATh W3 MEHBIINX
noipa3ienoB — naparpados, a maparpadsl — U3 TyHKTOB U T.JI.

4. Camoii MemKo#l emuHHICH pyOpuKammu TeKcTa sBIsAETCS ab3all, KOTOPBIM, KaK MPaBUIIO,
COOTBETCTBYET OJHON MbIciU. OH COCTOUT M3 OJHOTO MNPEJIOKEHUS WIM HECKOJIbKHUX,
CBSI3aHHBIX MEX]Ty COOOM MO CMBICITY, ¥ BBIIEISCTCS a03aI[HBIM OTCTYIIOM.

5. 3aronoBKM, NPHBEJECHHBIE B OIJIABICHHH, JIOJKHBI B TOUHOCTH (63 COKpaIeHHi ¥ M3MEHEHHUI
(GOpMYITUPOBKH) TOBTOPATH 3aroJIOBKU pa3/ie]iOB M IMOAPA3JEIOB. 3arojOBKH OTJIaBICHHUS
(conmepskanwusi), BBEACHUS, IJ1aB OCHOBHOM YacCTH, 3aKJIIOUECHHs, OUOIHOTrpapuIecKoro CIUCKa,
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MPIIOKEHUH 00pa3yroT MEePBYIO CTYIICHb, aparpagoB — BTOPYIO U T.J. 3ar0JIOBKH OJMHAKOBBIX
CTYNEHEH pacrojiaraloT B OTJIaBJICHWH HAa OJHOM ypoBHE. Ha3zBaHus pa3nesioB W Moapa3/eioB
bopMymUpYIOTCSI KpaTKO H YETKO, B HHUX CIEAyeT OTpa3uTh OCHOBHOE COJICpPIKaHUE
COOTBETCTBYIOIIETO pa3zena. [Ipu 3ToMm B HazBaHMAX maparpadoB HE CIEIYET HOBTOPATH TO, YTO
HaIIUIO OTPAa)KEHUE B Ha3BAHUU TJIABHI.

3axnouenue

3axmouenne BKP mpezncraBnser co0oil KpaTKoe TMOCIEIOBATEIILHOE, JIOTUYECKH CTPOMHOE
U3JIO)KEHUE TIOJIYYEHHBIX W ONHCAaHHBIX B OCHOBHOM 4YacTW pe3yJbTaTOB, BBHIBOJOB
UCCIICIOBaHMS, MMOCTPOSHHBIX HA aHAINW3€ COOTHOIICHHUS MOJYYEHHBIX PE3YJIbTAaTOB C OOIIEH
HEeNbI0 M KOHKPETHBIMH 3aJayaM{ HCCJIEIOBAaHUS W HMEIOLIUMUCS B COOTBETCTBYIOIIEH
JTUTEPATypE MOTOKEHUSIMU, TAHHBIMU, (DaKTaAMHU.

Yucao BbIBOAOB HE JOJI?KHO OBITE 6OJ'IBI_HI/IM, OOBIYHO OHO onpeaAcisIETCA  KOJINYCCTBOM
IIOCTABJICHHBIX 3aJa4, TaK KaK KaXJas 3a7ada JOJI?KHa OBITh OIpCaACIICHHBIM o6pa30M OTpaXCHa
B BBIBOJIaX.

3akimounTenbHas YacTh IMpPEojiaraeT TakKe Haludue OO0OOIIEHHONW HWTOrOBOM OIIEHKH
npojieIaHHOM paboThl. [Ipu 3TOM BaXHO yKa3aTh, B Y€M 3aKJIIOUAJICS TJIABHBIA CMBICI PabOTHI,
KaKM€ HOBbIE HAay4HbIE 3aJayd BCTAlOT B CBSI3M C IPOBEACHHBIM HCCIEIOBAHHEM U €rO
pe3yibTraraMu, O0O03HAYWTh TEPCIEKTHUBBI JalbHEHIIeld padoTel. B 3akimiodeHWE yMECTHO
BKJIFOUUTh MPAKTUYECKHE NPEAJIOKEHHS] W PEKOMEHJALMHM, KOTOpbIE BBIXOJAT 3a pPaMKH
ocHoBHOrO Tekcra BKP.

bubnuoepaguueckuii cnucox

bubnuorpaduyecknii CIUCOK pa3MeIIaeTcsi TMocie TeKcTa padoThl W IPEAIIECTBYET
NpWIOKeHUsIM. bubnuorpadguueckuil Cnmcok SBISETCS 00S3aTENFHONW COCTaBHOW YacTbIO
BBIMTYCKHOW  KBaJM(HUKAIIMOHHONH paboTel. B  cOMCOK  BKIIOYAIOTCS, Kak MPaBMIIo,
Ooubnuorpaduyeckne cBeeHUs 00 UCTIONB30BAHHBIX IPH MOJITOTOBKE pabOThl HICTOYHHKAX.

O6bvem 6ubnmorpaduueckoro cnrcka k BKP He moxxer ObiTh MeHee 30 MCTOYHUKOB, MPU I3TOM
o01re cripaBoOYHbIC U3aHUs (SHIIUKIONIEANH, CIIOBAPH U T.II.) HE MOTYT COCTaBIJIAThH Oomee 10%
0T o01ero oobema, ydeOHUKU U y4eOHbIE TOCOOMS TaKKe He MOTYT cocTaBisiATh 6osee 10% ot
ob1ero oovbema OubIMorpaguIeckoro crnucka. VCkitoueHne coCcTaBiIsiOT paboThl, CBI3aHHBIE C
HEMOCPEJACTBEHHBIM aHAIN30M CHEUU(UKU COJAEp)KaHHs CIPaBOYHBIX M Y4eOHBIX HU3JaHUH,
HalpuMep HCTOpUYecKHMe WM (Quionoruueckue paborel. Pexkomenayercs g0 2/3
6ubnuorpaguueckoro Cnucka MPeACTaBUTh MyOJUKAIMSIMM, BBIIIOJHEHHBIMU 3a MOCTEIHHUE 5
JeT.

[TpencraBisiercss eauHblil OMOIMOrpaduuecKkuil cnucok K padore B 1enoM. Kaxplii HCTOYHUK
YIIOMHHAETCSI B CITUCKE OJUH a3, BHE 3aBHCHUMOCTH OT TOTO, KaK 4acTO Ha HEro JeNaeTcs
CCBUIKA B TEKCTE pabOTHI.

Haunboinee ynoOHbBIM siBIIsieTCs aipaBUTHOE PACIIONOKEHNE MaTepraia 0e3 pa3ieJieHus: Ha YaCTH
10 BUJIOBOMY NIPU3HAKY (HapUMep: KHUTH, CTAaTbH).

[Tpou3BeneHus: OJHOTO aBTOpPA PAcCTABISIOTCA B CIHMCKE MO andaBUTy 3arjaBUil WIK 1O rojam
MyOJIMKAIMK, B MIPSIMOM XPOHOJIOTHYECKOM TMOPSIKE (TaKOH MOPSIOK TPYIITHPOBKH MO3BOJISET
IPOCIIEANTH 32 TMHAMHUKOMN B3IJISJIOB ONPEIEICHHOT0 aBTOpa Ha Mpo0iIeMy).

[lpy HanWMUUU B COHCKE WCTOYHUKOB HAa JPYrUX S3bIKaX, KPOME PYCCKOTO, oOpaszyeTcs
JIOTIOTHUTENbHBIN andaBuTHINA psa. Ilpu sTom Oubnmnorpaduyeckue 3anucu Ha WHOCTPAHHBIX
€BPONENCKUX S3bIKaX OOBEAMHSIOTCS B OJUH DSl U PACIONATaloTCsl MOCTE PYCCKOS3BIUHBIX.
3areM Bce OMOIMOrpaguueckue 3arrcu B CHUCKE MOCIeI0BaTeIbHO HYMEPYIOTCS, IPEICTaBIIssg
€/IMHYIO YHCIIOBYIO TIOCJIEIOBATEIIEHOCTD PYCCKOS3BIYHBIX M MHOCTPAHHBIX HCTOYHHKOB.
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7. bubnuorpaduyeckre CBeleHHs B CHOMCKE OMOPMIAIOTCA IO €IMHBIM [paBWIaM B
COOTBETCTBUHM CO CTaHIApTOM OuOIHorpaduyeckoro ommcaHus M CChUIOK B Poccuiickoit
Oeneparun ['OCT 7.1-2003 «bubnunorpaduueckas 3anuch. bubnmorpaduyeckoe omnucanue.
OOmue TpeOOBaHMS U TIPABUIIA COCTABICHHS.

3.3.4. TpeooBanus k opopmiaenuio BKP
Texcter BKP odopmisitoress B COOTBETCTBHH € €IUHBIMU TPEOOBAHUSAMMU:

— Brmmycknas kBanudukaipoHHas pabOTHI JA0DKHA ObITH HameuaraHa, mpudt Times New
Roman, pasmep mpudta 14, uepe3 1,5-if uaTepBai, moys: cieBa — 3 c¢M, cnpasa — 1,5 cwm,
CBEpXYy, CHHU3Y — 2 cM. Bce crpanuisl paboTsl (BKIHOYas OuOmuorpaduyecKuii CUCOK U
MPUIOKEHUS) TTOCIeI0BaTEIbHO HyMepYIOTCs. JIncThl paboThl MPOIIMBAOTCS.

— Kaxneii paznen tekcta BKP HaunHaercsi ¢ HOBOM CTpaHULIBL.

— 3aroJIoBKH TJIaB U Pa3/eIOB BBIACIACTCS KUPHBIM HIPUPTOM.

— Tabnumel ¥ PpUCYHKH MOTYT PacIioyiaraTbCsi Kak HemocpeacTBeHHO B TekcTe BKP, Tak u B
npuioKeHusx. TaOnmuipl W PHUCYHKHM JOJDKHBI COJIEp)KaTh 3arojioBKM W Ha3BaHUS,
JOCTaTOYHO IOJIHO OTPAKAIOIINE UX COJCPKAHUE U CHEIH(UKY.

3.4. TpeGoBaHusl K AOKJIATY
B noknaze oTpakaroTCs: aKTyaJbHOCTb, LI€JAM U 3aJjaud HMCCIEIOBAHUSA, PE3yJbTaThl I10
KKIOW 3azade, 00s3aTENIbHO JIMYHBIA BKJIaJ uccienoBarens. Bpems BeicTymieHuss 10 MuHyT,
JIOKJIa/1 COTIPOBOXKAETCS IIPE3eHTalUEH.

3.5. O61Iue KpUTEPHHU OLEHKHU YPOBHSA MOATO0TOBKH BBINMYCKHUKA N0 UTOram 3amutbl BKP

IIpu ompenenennn ouenkn BKP unenamum ['ocynapCTBEHHOM aTrTeCTallMOHHOM KOMMCCUH
MIPUHUMAETCS BO BHUMAHHE YPOBEHb HAyYHOH M MPAKTUYECKOW MOArOTOBKHM CTYAEHTA, KaueCTBO
NPOBEJCHUS U TPEACTaBICHUS HCCIIENOBaHMs, a Takxke oopmieHus paboTsl. ['ocynapcTBeHHas
aTTecTallMOHHAsi KOMHUCCHs, ONpPEEIss OLEHKY 3aluTel U BbimonaHeHus: BKP B nenom, yuntsiBaer
TaK)Ke OLIEHKY PELICH3EHTA.

Cymmapnbiii 0an ouenku ['OK ompenensiercss kak cpenHee apudmernyeckoe U3 0auioB
oueHkn wieHoB ['DK u penenseHra. YkazaHHbI Oamin OKpyrjsercs a0 OJmkailiero Ienoro
3HaueHus. [Ipu 3HAUUTENBHBIX pacxoxkaAeHHUsIX B Oamiax mexay wieHamu DK omnenka BKP u ee
3aIUTHI ONpPEENSeTCs B Pe3ysbTaTe 3aKphITOro oocyxaeHus Ha 3aceqanuu ['OK.

Pesynprare! 3amutel BKP onpenenstores oneHkaMu «OTIIMYHO», «XOPOIIO», «yJAO0BIETBOPUTEIBHO)
U «HEYIOBJIETBOPUTEIHHO» U OOBABISIOTCA B JEHb 3allMTHl TOCie O(OPMIIEHHUS MPOTOKOJIOB
3acenanuii I'OK, B ycTaHOBIEHHOM NOpSIKE.

«OTJIMYHO» - BKP no conepxaHuto U 0pOPMIIEHUIO COOTBETCTBYET BCEM TpPeOOBaHUIM;
JIOKJIaJl CTPYKTYPUPOBAH, paCKpbIBaeT MPUYUHBI BEIOOpA M aKTYalbHOCTh TEMBI, LI€Jb PAOOTHI U €€
3aJauu, MpeaIMeT, OOBEKT U XPOHOJIOTHYECKHUE PAMKU HCCIIEIOBAHUS, JIOTUKY BBIBEICHUS KaXKOTO
Haubosee
3HAUYMMOIO0 BBIBOJA; B 3aKJIIOUMTENBHOM YacTH JOKJIaJa IOKa3aHbl MEPCIEKTHBBl U 3aJaud
JATbHEHIIET0 HUCCIEAOBaHUS JTaHHOM TEMBI, OCBELIEHBI BONPOCHI IMPAKTUYECKOIO NMPUMEHEHUS U
BHE/IPEHUs PEe3yJIbTATOB HCCIIEOBAaHUS B MpPaKTUKy. BelmyckHas kBaiupukaiuoHHas pabora
BBIMIOJITHEHA B COOTBETCTBUU C LIEJIEBOM YCTaHOBKOM, OTBEYAET NPEIBSIBISIEMBbIM TPEOOBAHUSIM K
CTPYKType, cojepkaHuio Hu odopmieHuto. OTBETHl Ha BONPOCHl YIEHOB 3K3aMEHALIMOHHOM
KOMHCCHM HOCST YETKHUM XapakTep, pacKpbIBAlOT CYIIHOCTb BOIPOCA, IOJKPEIUISIOTCS
MIOJIO)KEHUSIMA HOPMAaTHMBHO-NIPABOBBIX AaKTOB, BbIBOJaMM M pacueraMu u3 BKP, mokassiBaror
CaMOCTOSITENIbHOCTh U INIyOWHY M3Y4eHUs MPOOJIeMbl CTYAEHTOM. BBIBO/IBI B OT3bIBE PYKOBOIUTEIS
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U B PELICH3UH Ha BBITYCKHYIO KBAUIM(UKAIUOHHYIO paboTy 6e3 3ameuaHuii. 3aKII0YUTEIHHOE CIIOBO
KpaTkoe, HO eMKoe 1o cyTH. llInpokoe npruMeHeHNe U YBEPEHHOE HCIOJIb30BaHUE
HOBBIX HH(OPMAITMOHHBIX TEXHOJIOTHI KaK B CaMOU paboTe, TaK ¥ BO BpeMs IOKJIa/Ia.

«XOPOIIIO» - BKP mo coaepkaHHIO COOTBETCTBYET OCHOBHBIM TpeOOBaHUSAM, TeMa
MCCJIEIOBAHUST PACKPBITA; JIOKJAJ CTPYKTYPUPOBAH, JOIYCKAIOTCS OJHA-IBE HETOYHOCTH IpHU
PacKpbITUU MPUYUH BBIOOpA U aKTYaIbHOCTH TEMbI, IieJiel paboThI U ee 3a/1ay, IpeMeTa, 00beKTa U
XPOHOJIOTHYECKUX PAMOK HCCIIEIOBAHUS, IOMYCKACTCSl MOTPEIIHOCTh B JIOTMKE BBIBEICHUSI OJTHOTO
U3 HauOojiee 3HAYMMOIO BBIBOJA, HO YCTpPAHSETCS B XOJ€ JOMOJHUTENBbHBIX YTOUYHSIOIIMXCS
BOIIPOCOB; B 3aKJIIOYUTEIHHOM YAaCTH HEUETKO HAYEPTAHbI MEPCHEKTHBBI M 3aJa4yMl JaJIbHEUILEro
WCCJIEIOBAHNS JTaHHOW TEMBbI, BOIIPOCHI MPAKTUYECKOTO NPUMEHEHUS U BHEAPEHUS pE3yIbTaTOB
UCCJEIOBaHMUS B MPakTUKy. OTBETHl HA BOIPOCHl YJECHOB 3K3aMEHAIIMOHHOW KOMHCCHUU HOCST
pacIUIbIBUATBI  XapakTep, HO IPU 3TOM PACKPBIBAKOT CYIIHOCTh BOIPOCA, MOJIKPEILIIIOTCS
MOJIOKEHUSIMH HOPMAaTHUBHO-TIPABOBBIX AaKTOB, BbIBOAaMH U pacueramu u3 BKP, mnoxasbiBaioT
CaMOCTOSITENIbHOCTh U IIyOUHY W3Y4eHHs IPOOJIeMbl CTYJEHTOM. BBIBOIBI B OT3BIBE PYKOBOJIUTEIS
U B PCICH3WM HA BBITYCKHYIO KBaTU(PUKANMOHHYIO paboTy O0e3 3amMeuaHudl WIH HMEIOT
HE3HAUUTEIIbHBIE 3aMEUYaHUsI, KOTOPbIE HE BIUSAIOT HA MOJHOE PACKPBITHE TEMbL. 3aKIIOUUTEIbHOE
CJIOBO KpaTKOE€, HO [OMYyCKAeTCs pacIUIbIBYATOCTh CYTU. HECKONbKO y3KO€ NpHUMEHEHUE W
CIepKAaHHOE MCIIOJIb30BaHHE HOBBIX MH()OPMALIMOHHBIX TEXHOJIOTHI Kak B caMoi paboTe, Tak U BO
BpeMsi JJOKJIaa.

«YJOBJIETBOPUTEJIBHO» - noknax CTpyKTypUpOBaH, JAOIMYCKAHOTCS HETOYHOCTH HpHU
PACKpBITUY MPUYHH BBIOOPA U aKTYaTbHOCTH TEMBI, IeJieH paboThl U ee 3ajad, mpeaMeTa, 00beKTa
U XPOHOJIOTMUECKUX PAMOK HMCCIIEI0BaHUs, JIOMyIeHa rpydast MOTrpeliHOCTh B JOTHKE BhIBEICHUS
OJIHOTO M3 HanboJiee 3HAYUMBIX BBIBOJIOB, KOTOpas MIPH YKa3aHUU HA HEE YCTPAHSIOTCS C TPYJOM; B
3aKJIIOUMTENBHON YacTu c€1a00 MOKa3aHbl MEPCHEKTUBBI M 33Ja4d JalbHEHIIEr0 HCCIeI0BaHUs
JTAHHOW TEMBbI, BOIPOCHI MPAKTUYECKOTO MPUMEHEHHS U BHEIPEHHUS PE3yJIbTAaTOB UCCIEIOBAHUS B
MPAaKTUKYy. BeimyckHas kBanu@UKaMOHHas paboTa BBHIMOJHEHA B COOTBETCTBUU C IIETIEBOM
YCTAaHOBKOM, HO HE B TIOJHOM Mepe OTBEYAeT MPEabsIBIsIEMbIM TpeOoBaHUsIM, oOQopMieHa
HeOpexkHo. OTBETHl Ha BOIMPOCH WICHOB HSK3aMEHAIIMOHHOM KOMHCCHUHM HOCST TMOBEPXHOCTHBIM
XapaxkTep, HE PacKpBIBAIOT JI0 KOHIIA CYIIHOCTH BOMPOCa, C1ab0 MOAKPEIUIIIOTCS MOJIOKEHUSIMU
HOPMAaTHBHO-TIPABOBBIX AaKTOB, BbIBOJaMU M pacuetamu u3 BKP, moka3piBaioT HepoCTaTOYHYIO
CaMOCTOSITENIbHOCTh M TJIYOMHY U3YYEHUS MPOOJIEMBbI CTYACHTOM. BBIBOBI B OT3BIBE PYKOBOIUTEIS
U B PELIEH3UH Ha BBIMMYCKHYIO KBaTU(PUKAIUOHHYIO paboTy yKa3bIBaIOT Ha HATMYKE 3aMEeUaHuH,
HEJIOCTATKOB, KOTOPBIE HE TO3BOJIMIIA CTYJIEHTY MOJHO PACKPBITh TeMY. B 3aKIIFOUUTEILHOM CIIOBE
CTYJEHT HE JI0 KOHI[A YSCHUJI TOMYIICHHbIE UM OIIMOKH B
pabore.

«HEYJOBJIETBOPUTEJIBHO» - noknam He TMOIHOCTBIO CTPYKTYpPHUPOBaH, Clabo
PAaCKpBIBAIOTCS MPUYUHBI BHIOOpAa W aKTyaJlbHOCTh TEMBI, IeId pabOThl U €€ 3ajadu, MPEeaAMET,
00BEKT U XPOHOJIOTHYECKHUE PAMKH HCCIIEIOBAaHUS, AOMYCKAIOTCS TpyOble MOTPEIIHOCTH B JIOTHKE
BBIBEJICHNS HECKOJBKMX W3 HauOoJiee 3HAYMMBIX BBIBOJIOB, KOTOpBIE NMPH yKa3aHWM HAa HUX HE
YCTPAHSIOTCS; B 3aKIIOYUTENLHON YacTH C1a00 OTPaXKAIOTCs MEPCIEKTUBEI U 3a7a4d JadbHEHIIero
WCCJICIOBAHMS JTAaHHOW TEMBI, BOMPOCH MPAKTHYECKOTO TMPUMEHEHHUS M BHEAPEHHUS PE3YJIHTaTOB
WCCIICIOBaHMsI B MPAKTUKY. BeimyckHas kBanuukanuoHHash paboTa BHIMOJIHEHA C HapylIeHHEM
[IEJICBOM YCTAaHOBKM M HE OTBEUYAET NPEIBSABISIEMBIM TpPEOOBaHUSM, B OGOPMICHUH HMEIOTCS
OTCTYIUIEHUsI OT cTaHjaapra. OTBeTbl Ha BOINPOCHl UYJIEHOB HSK3aMEHALIMOHHONW KOMMCCHHM HOCST
MMOBEPXHOCTHBIN XapakTep, HE PACKPBIBAIOT €r0 CYIIHOCTH, HE TOJAKPEIUISIOTCS IMOJOKECHUSIMHU
HOPMAaTHUBHO-TIPABOBBIX AaKTOB, BbIBOJAaMH M pacyetamu u3 BKP, mnoka3blBaloT OTCyTCTBUE
CaMOCTOSITEIbBHOCTH W TIyOWHBI HM3Y4YCHHS TpOOJIEeMBbl CTyIEHTOM. B BBIBOZaX B OJHOM U3
JOKYMEHTOB WJIM O0OMX JOKYMEHTaX (OT3bIB PYKOBOJIWTENs, pEIEH3Us) Ha BBIMTYCKHYIO
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KBAJTM(HUKAIMOHHYIO pabOTy HMEIOTCS CYIIECTBEHHBIE 3aMEYaHus. B 3aKII0UMTENIEHOM CIIOBE
CTYJEHT JIOMYCKAeT OIINOKH.

WToroBasi oOLeHKa IO pe3ylbTaTaM 3allUThl BBIMTYCKHOM KBAIM(UKAMOHHONW pPaOOTHI
oOydarolierocsi MPOCTaBISAETCS B MPOTOKOJ 3acelaHds KOMHCCHMM U 3a4€THYIO KHIDKKY
oOyuarolerocsi, B KOTOPbIX paclUChIBAIOTCS MpeaceaaTelb U WIEHbl S9K3aMEHALMOHHOW KOMHCCHH.
B ciyuae nonydeHust Hey10BJIETBOPUTEIBHOM OLIEHKH IPU 3aIIUTE BHITYCKHON KBaTU(UKALIMOHHON
paboOThl MOBTOpHAs 3allMTa IPOBOAMTCA B cooTBeTCTBUU C «llojojkeHHEM O rocyaapcTBEHHOU
utoroBoi arrectanuu (I'MMA) BeIMyCKHUKOB criernanuTera u 6akanaBpuara [ITTTIY ».
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puioxenne 2

Obpaszey ogopmnenuss o2nasnenuss 8bINYCKHOU K8ANUDUKAYUOHHOU padbombl

Oraasiienue 3
BBEIIEHYIE. . . oo
I'naBa 1. Teopernueckoe 000cHOBaHMEe npoodJieMbl NPOPUIAKTUKH
MEKHALMOHAIBHBIX KOH(IMKTOB B M0JIOAE:KHOH cpeae B coBpeMeHHO#l Poccuu
................................................................ 7
1.1. CymrHocTHas XapaKTEepUCTHKAa MEKHAIMOHAIBHBIX KOH(IMKTOB B IICUXOJOTHYECKUX,
COIMOJIOTHYCCKHUX,, PHITOCOMCKIX UCCITCOBAHIIIX . . .. vevveteentenneeneennenneennenneaneeneennsns 7
1.2. MexHaroHaIbHbIE KOH(QJIMKTHI B MOJIOJISKHON Cpelie KaK akTyallbHas IpodiieMa
coBpeMeHHOCTH. COIMONOorn4YecKuii 0030p mpoOIeMbl. [IpHUUHBL. ........eviviiiiiiia, 19
1.3. IpodunakTuka MeKHAIMOHAIBHBIX KOH(IMKTOB COBPEMEHHON MOJIOACKHU: 3a]1auM,
CIIOCOOBI, YCIIOBHSI, HOPMATUBHO-TIPABOBAT 0838, ... \eeutiriintetteiteteiteeeenteaneenaannanns 33
1.4. BO3MOXHOCTH CHCTEMBI TOCYIapCTBEHHOW MOJIOJEKHON TMOJMTHKH B TMPO(PHUIAKTHKE
MEKHAMOHAIBHBIX KOHMIUKTOB B Poccy 1 [IEPMCKOM KPAC.....o.vvvvinieiiiiiiiieaenen, 56
I'maBa 2. JxcnepuMeHTadbHasi padoTa Mo anpodanuu NPOrpaMMbl NPOQUIAKTHKH
MEKHAIMOHAJIBHBIX KOHPJIUKTOB cpeau MoJioaexu [lepmckoro kpasi B 1eTeJIbHOCTH
CHEHHMATHCTA MO PAGOTE € MOTIOMEAKBEO ... ...ttt et et et e et e e eeeaeeeeneanenen 40
2.1. AHanu3 COBPEMEHHOM  NPAKTUKW, pEUIeHHe MpoOsieMbl  MPOPUIAKTHUKU
MEKHAI[MOHAIBHBIX KOH(IUKTOB CPEAN MOJIONEXKHU [TepMCKOTO Kpas.......ovvuvvneininninnn.. 40
2.2. @opmupyromuii dKcrepuMeHT. [IporpamMmma NpoGMIAKTHKA MEKHAIIMOHATBHBIX
KOH(JIUKTOB CPeTd MOJOACHKH [IEPMCKOTO KPAS. .. uveenttenteeiteeteeteeeeieeanneannenns 53
2.3. AnpoOaryist 1 aHAJTN3 PE3YIBTATOB IPOTPAMMBL. . ... c.euettteteneeneatenteneeneeneneenaenns 59
BAKITHOUCHME . .. ..« et ettt et et e et e et e et e e et e e et e et e e e e e et et et e e et e e e e e 66
13 (12 (W oL Ti1) ke (S0 8707 0112 (610 PR 69
08281007 352 14 AR PP 110
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Ipunaoxenue 3

OI'bOY BO «llepMckuii rocynapcTBEHHBIN
T'YMaHUTApHO-NIEJArOrM4eCKU YHUBEPCUTET
@aKyJIbTeT MAaTEMATHYECKUI

Kadenpa Briciieit maTeMaTHKH

3ASBKA
Ha BBINOJIHEHHE BBINYCKHON KBAJTU(PUKAIMOHHON padoThI

VYupexienue (opranuzarusi):

(momHOE Ha3BaHUE, IOPUINICCKU anpec, TenedoH)

MPOCUT IMOPYHUYUTH CTYACHTY

(bamMumust, UMs1, OTYECTBO)
BBIOMTHUTE ~ BBITYCKHYIO — KBATU(UKANMOHHYIO  pabOTy Ha  TeMy

M HampaBUTh JAHHOTO  CTyJEHTa B  Hally OpraHu3aldi0 Ha  MPOU3BOJACTBEHHYIO
(kBaM(UKALMOHHYIO) MPAaKTUKY. PyKoBoguTENneM TMpakTHKH OT YYPEXKJIEHHs Ha3Ha4daercs

(OMKHOCTD, (haMuUIIHsl, UM, OTYECTBO)
Matepuraisl BBITIOJTHEHHOTO HCCIICIOBAHUS TepeiaTh 00pa30oBaTeIbHOMY YUPESKICHUIO IS
JAIBHENIIETO UCTIONh30BAHMS B MPAKTUYECKOM JEATEIbHOCTH.

PyxoBoauTens yupexaeHus (opraHu3ainn)

TToamuce d.1.0.

ITEYATD
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IIpunoxenne 4
Oguyuanvuoiii 6rank opeanuzayuu

AKT 0 BHeJIpeHUH
HAYYHO-HCCJIeI0BATEIbCKHX Pa3padoToK

Aemop pazpadomku (@amunus H.O. cmyoenma): ,
cmyodeHmka 5 Kypca 3a04Ho20 omoenenus mamemamuydeckoeo ¢axyiomema IIITTIY, nanpaenenus

«lledacocuueckoe 06pa306aHue»

Opeanuzayusa, eneopawuias papadomky (IKCnepumeHmaivHana 06aza UCCIE006AHUA):

Ha3zeanue eneopsaemvix mamepuanos (mema uccied08anus):

Ilpeomem eénedpenusn (nazeanue npozcpammol):

Dopma eneopenusn (Meponpusmus nPoOZPaAmMMmMol):
1.
2.
3.

Ippexmusnocms 6 opzanuszayuu padomol c demomu, ROOPOCMKAMU U MOTIOOEIHCHIO .
1.
2.
3.

Cpoxu énedpenus:

Ilpeonoocenusn o danvueiiuiem UCnO1b308aHUU U OPY2UE 3AMEUAHUA:
Jama
Damunusn HU.0., 0ondxcnocms u nOORUCH

M.II.
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Tlpunooicenue 5

Hepequb TeM NUCbMEHHOM YacTH rocyiapCcrB€HHOI0 3K3aM€EHa

«A.J]reﬁpa H Teopusl Yucen

. Onpenenureny.
. Marpuugsl.

MHOTro4JIeHEI: KOpHHM MHOI'OYJICHA, HeﬁCTBHH C MHOI'OYWJICHaAMH, ACJICHUEC MHOIo4dJcHa Ha
MHOTI'OYJICH C OCTaTKOM.

. CucreMsl ypaBHeHHﬁI COBMECTHBIEC 1 HECOBMCECTHBIC CUCTEMBI, MHOXXECTBO peIHeHI/Iﬁ CHCTEMBI,

MCTOJbI pCHICHUA COBMCCTHBIX U HCCOBMCECTHBIX CUCTCM.

. demumocts nenbix uncen: HOJl u HOK; npu3Haku 1eIMMOCTH; J€I€HUE C OCTaTKOM, CPaBHEHHUE

110 MOAYIJIIO.

IIpumepHoe conep:kaHue NUCbMeHHOMH YyacTu ['D no aucuuminHe
«I'eomerpus»

BekTopsr

Meroza KkoOpAuHAT Ha INIOCKOCTH

Meroz koopAuHAT B IPOCTPAHCTBE

[Tpsimast Ha IIOCKOCTH

ITnockoCcTh B IPOCTPaHCTBE

IIpsimas B mpocTpaHcTBe. B3anMHOE pacnosioKeHue IPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE.
ITpeoOpa3oBaHus MIIOCKOCTU: ABMXKEHUS MJIOCKOCTH; TOMOTETHS U IoA00ue.

TpexmepHoe eBKINI0BO POCTPAHCTBO.

HeeBknuaoBa reomerpus.

10 CKa.TISIpHI)IG BCJIIMYMHBI: USMCPCHUEC NJIMH OTPE3KOB, YIJIOB, HJ'IOHI&I[GI/I MHOT'OYT'OJIbHUKOB,

N

w

00bEMOB MHOTOTPAaHHUKOB M TEJI BPALCHHUS.
IIpumepHoe coaep:xanue nucbMeHHO yactu I'D mo AucuuninHe
«MaTeMaTH4eCKHUIl aHATU3»
DOnemeHTapHble (YHKIMHU, UX CBOMCTBA U IpaUKH.
[TpousBonHas, ee GU3NUECKUN U TEOMETPUUECKUIN CMBICIT.
Uccnenoanue GhyHKIMMA ¢ TOMOIIBIO TPOoU3BOAHON. HaxokieHne HanOoIbIIuX U HAUMEHBIITUX
3Ha4eHUH QYHKIUH.
Onpenenennblii uaterpai. [Ipunoxenus onpereneHHoro HHTerpana.
IIpumepHoe coaepxanue nuCbMeHHOM YacTu I'D mo AncuuninHe
«JJjieMeHTapHasi MaTeMaTHKa)
[IpeoOpa3oBaHue YUCIOBBIX BBIpaKEHHH. TOXIECTBEHHbIE IpeoOpa3oBaHUs OYKBEHHBIX
BbIpaxkeHuil. Jlorapudmsl. Tpuronomerpudeckue BoIpakeHU.
VYpaBHEHHs] 1 HEPABEHCTBA: pallMOHAIbHbIE (Iesble, APOOHBIE, C MOAYJIEM), UPPALIUOHAIbHBIE,
MOKa3areabHbIe, JIoTapupMUIecKre, TpuronoMerpuyeckue. CucreMsl ypaBHEHUN U HEPABEHCTB.
[TnanumeTpus: peleHue TpeyroJibHIUKa, MHOTOYTOJIBHUK U OKPY’KHOCTb, TUIOIIA/Ib (PUTYPHI.
CrepeomeTpusi: B3aMMHOE PACIOJI0KEHUE IPSIMBIX U IUNIOCKOCTEN B IPOCTPAHCTBE; YIroJl MEXKIY
MPSMBIMHU, NPSMON U IUIOCKOCTHIO, IJIOCKOCTSIMHM; PAcCTOSHHUE MEXKIY NPSIMBIMH, NPSAMON U
IJIOCKOCTBIO, TUIOCKOCTSIMM; IUIOIIA/b TOBEPXHOCTHU MU 00bEeM Tena; KOMOMHALMK Tex:
MHOTOTPaHHUK - MHOTOIPAHHHMK, MHOTOIPDAHHUK - TEJIO BpAILLEHUS, TEJIO BPALICHUS - TEJO
BpalICHUSI.
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Tlpunooicenue 5

JEMOHCTPAIIMOHHBIN BAPUAHT TECTA TOCYJAPCTBEHHOI'O DK3AMEHA
Anredpa v Teopus quceJ

Mnocounenwi
1. Vxkaxure Yypcna, KOTOpbIE MOT'yT OKa3aTbCs cpeau KOpHEM MHOTrOWwIeHAa

f(x)=x>+2x? -12x-14.(3;5;7; 9)

2. YKakuTe OCTATOK OT JieJieHHsl MHOrowieHa f (X) = X% +3X — 4 na uneitHbIi 1Bywen X — 2.
Cucmemsl ypasrerui

3. CoBMeCTHOCTB, CIIOCOOBI pemieHus (BHICKa3bIBAHUS).
Teopus oenumocmu

4. Hawubonpmuit oOmmii genutens yucen 124 u 54.

5. BriOepuTe MHOKECTBO 3HAUEHHIA X, 00Pa3yIOIIMX BCE PEIleHHs CpaBHeHUsT 4X = 1(m0d 7).

I'eomerpus
1. Koopounamur na niockocmu. Onpenenute niauny meauansl AD tpeyronsuuka ABC,
3ajanHoro koopauHaramu cBoux BepuinH A(5;6), B(-1;2), C(5;2). (nuHy BBICOTHI, JeTICHNE B
OTHOILEHUH, KOOPIUHATHI TOUKU IIEPECEUCHHsI MEAUaH ).
2. Pasuvie cucmemvl koopounam na niockocmu. Jlan npaBwibHbIN mectuyroibHuk ABCDEF.

_

Haiinure koopauaatel Touku D B cucTeMe KOOpuMHAT Aelez ,ecm e = AB,e, = AF.
O (1;1) (22 O (22 O (@0 0O (01
3. Bzaummnoe pacnonoscenue npsamoil u RIOCKOCMU 6 NPOCMPAHCMEe (Yeor MexHcoy NpSmMbIMuU,
MedHCOY NAOCKOCMAMU, PACCMOsIHUE MENCOY NPAMBIMU, NIocKocmsamu). Touka mepeceueHus
x-2 y+1 z-2
2 -1
@2,-3-3)0 (2,3,-3)10 (-2,0,4) U (2,30
4. [losepxnocmu emopozo nopsoka (6uo, popmyna, ceuenue). COOTBETCTBUE MEXY

MOBEPXHOCTAMHU BTOPOIr0 NopssaAKa U X KAHOHNMYCCKUMHU YPaBHCHUSAMU
2 2 2

¢ IIockocThio 3x +Yy —7 + 12 = 0 umeeT KOOpAUHATHI

IPSAMOi

OJTHOTIOJIOCTHBIN THUIEPOOTION T Xy oz
—2 + —2 + —2 = 1
a® b* ¢
AIUTANITUYECKHUH mapaboions Xty
a b
TUNepOOTNYECKUN IUITUHAD X: y? 7
ety et
SILIATICOU T X’ 2
RN A 7!
p qQ

5. Pasznuumnsie cucmemvl KOOpOUHAM 6 NPOCMPaHcmee, Gopmynvl NPeooPa308anuusi KOOPOUHAM.
B mpsmoyronasHoM napamienenuneae AOBCA;0:1B:C; mpsamas OA — ocs OX, mpsmas OB
— OY, npsimast OO; — ocb OZ. Haiinure koopauHaThl TOYKH K — IIEHTpa Mmapaiesienumnea,
eciu OA=2, OB=3, O0;=2. OtBer 3anumute B Buae (*;*;*) nnu 3anumure cymmy

KOOpAUWHAT.

MaremaTuvecKkuii aHAJIU3
1. I'paguru snemenmapnvix @ynxyuii. COOTBETCTBUE MEXAY GYHKIUSIMH U UX
rpadyKamMu
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A [ v a v v A

=y

2.

Ceotvicmea ¢hyukyuu (nepuoouunocms, wemnocmo). HauMeHbIIMI TTOJIOKUTEIBHBINA TTEPUOT

. 27X
byHKIIMHN Y =3 SInT+5 paBeH.

Hnu monomonnocms keaopamuunou ¢ynxyuu. KBaapatuunas QyHKuus, Bo3pacTaromias Ha (—
00 ; 2) u yOsIBaromas Ha (2; +00), 3agaetcs hopmyIioi

O No ok

9.

O y=-x*+4x-2 O y=x*-4x-2 0O y=-x*-4x-2 O y=-x-2

Vpasuenue xacamenvrou. AGcumcch TOUYEK, B KOTOPBIX KacareiabHas K Tpaduky QyHKINH
y =2x% — 24x + 5 napannensna ocu OX, PaBHbI

] -2u0 UOu2 U-2u2 L -4u2 L 2u4
1 1
Unumeepan. TIlycte A= sz(l — X)3 dx u B= IXS (1— X)2 dX. BepHbIM COOTHOIIEHHEM
0 0

seiusiercs: [ A>B [0 A<B [LA=B
IIpunooscenus unmezpana. Ilnomans Gpurypel, 00pa3oBaHHON JIMHUAMH Y = X, x=1uy=0,

paBHa
o2 002 0J4 01

DjieMeHTapHasi MaTeMAaTUKAa

Yucnosvie BbIPAICEHUSL. Pacnonoxwure yucia B MopsijiKe BO3PaCTaHMs
3

23, log, 7, 16¢, &4 /4.

3,2
Aneebpauueckue evipadcenusi. POpMyIbl COKpAIIEHHOIO YMHOXEHHS, airedpanveckue
IpooH.
3amaHre Ha COOTBETCTBHE: ypaBHEHHWE — KOPEHb YpaBHEHUS (JMHEWHBIC, KBaJpaTHBIC,
nokasareJbHbIe, JOrapuPpMHUUECKUE, C MOAYJIEM, UPPALIUOHAIBHBIC)
HppanmonaibHble ypaBHEHUS
KBanparHblie HepaBeHCTBa
[Inomane TpeyrojbpHUKA.
OKpY>XKHOCTb U TPEYTOJIbHUK (PaHyChl OKPYXHOCTEH, IEPUMETP TPEYTOJILHUKA).
OKpy>XHOCTb U YETHIPEXYTOJIBHUK (YCIOBHSI CYIIECTBOBAHUS, IEPHUMETP YETHIPEXYTOIbHUKA,
panuychl OKPY>KHOCTEH ).
3ajaua MpaKkTUYECKOTo XapakTepa (1Mo TabJInIle, TuarpaMme).

10. 3amava mo TeopuH BEPOSTHOCTEH.

IIncbMeHHas YacTh
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o

[ana cucrema smHeWHBIX ypaBHeHui. Hccnenyiite €€ Ha coBMecTHOCTh. Ecimu cucrema
COBMECTHA, TO PELINTE €€ HECKOIBKUMH CIIOCOOaMHU.
B nwmpamuzne (npusme) naHbl JUIMHBI cTOpoH. HaliouTe yron Mexay NpsMbIMH, IPSIMOH U
IUIOCKOCTBIO, MEX/Y IJIOCKOCTSMH, PACCTOSHUE OT TOYKU JI0 MPSIMOM, OT TOYKHU JI0 MJIOCKOCTH,
MEXY IPSAMBIMUA, 00beM MHPaMHIBI (TIPU3MBI) C TOMOIIBIO KOOPAUHATHO-BEKTOPHOTO METO/IA.
[TpoBenuTe nosHOE MccieaoBaHue (PYHKIMU U IIOCTPOHTE €€ rpaduK.
Pemnre HepaBeHCTBO MeToqoM HHTepBasioB (tum 3amanus Ne 15 w3 EID-2016):
xr -18x" +80x-132 0

(Jx-2)(5 - 25)(]e]-1)
Crepeomerpus (KOMOMHALIMS TEJ): MHUpAMHIAa U KOHYC, TUpaMUa U 1ap, Mpu3Ma U map (T
samanust  Ne 14 EI'D-2016). Hampumep: nmana  TpeyroiabHas nupamuga  ABCD
C MPSMBIMU IJIOCKUMU  yriiamu 1ipu BepuuHe D. Ilnomanu rpanet BCD , ACD u ABD
paBHbl cooTBeTcTBeHHO 132, 150, 539. Haiiaute oTHOIIEHHE pagrMyCOB OMUCAHHOIO IIapa U
BIIMCAHHOIO 11apa.
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