CesepHoe ynpasnenue MHHHCTEPCTBA 00PA30BaHUS M HAYKH Camapckoii obactu
FOCyAapCTBEHHOE OIOKETHOE obuieodpasopaTenbHoe yupexneHue Camapcekoii o6actu
cpesiss 06111606pmosaTeanaﬂ Hikona noc. Kpactpiit Ctponrens

_ M\ HULINATLHOrO paitona Yenno- Bepmnmmm CamapCKou O(m
; /\/14?‘7.

Pacu\m penn Hd mcmaomn [Tposef eHO
MO AW rmwn 3amecrturens ; JHpeKTopa

Bl 555 25 'M_;_“_A ,__';f“___‘_“ o Sjlgp
* Pykoso resiis MO: </ oHoritesa M. H,
G o Kotoriess WL.H. (nommu,) (DHO)

(nommcrﬁ) (bHO) :
> 2R e fh dusv o5 pp

PABOUAS nPOT PAMMA
0C H()Rll()l 0 OBUIFFO OBPA?OBAHHH 10 MA I‘FMATHKF

st 5-9 gnaccon

Cpoxk peanmsauun: 5 ner

Astopsr: Kynpsios H.U. yautenb Mmatematuku ['6OY COLLI noc., Kpachsiit Crpoutens:

I'puranosa M.C. yuurens $usuku u Mmarematuku FBOY COMI noc. KpacHurii Crpourens.

Kpachuiit Ctpourens, 2019r



Pabouasi mporpamma pa3paboTaHa B COOTBETCTBUM C HOPMaTHBHO-TIPABOBBIMU
JIOKyMeHTaMHU:
1. ®enepanbHbIA 3aK0H «O06 ob6pa3oBanuu B Poccuiickoii ®@epepariun» ot 29.12.2012 N
273-®3 (pen. ot 25.05.2019)
2. @epepanbHbIii  TOCYJApCTBEHHBIM 00pa3oBaTeNbHBIA CTaHAAPT OCHOBHOTO OOIIIero
obOpa3oBaHus, YTBEPXKAEHHBIN ITPUKA30M MUHHCTEPCTBA 00Opa3oBaHus ¥ Hayku PO 17
nekabpst 2010 roga Ne1897(pemakims 31.12.20151.)

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-3MH[eMHONIOTUYeCKe TpeOoBaHUSI K
yCJIOBUSIM U OpraHv3auuyd obyueHusi B 00IjeoOpa3oBaTeibHbIX YUPEXKJeHUSIX»
(YTBep>KZeHbI MMOCTaHOBIeHUeM ['/laBHOrO rocy/JapCTBEHHOTO CAaHUTApHOrO Bpaya
P® ot 29 gekabpsi 2010r. Nel89, 3apernctprpoBaHHbIM B MuHiocte Poccum 3
Mapta 2011r., peructpaliuoHHbid HoMep 19993 ¢ M3MeHeHUsIMU U [AOMNOJIHEHUSMU
ot 29 utonst 2011r., 25 gexkabpsi 2013r., 24 Hos16ps 2015t.)

4. OcHoBHOM 00Opa3oBaTeIbHOM ITPOrpaMMbl OCHOBHOIO 0011jero obpa3oBanust [ BOY
COUI noc. Kpachsivi CTpouTesib

O6pa3oBare/bHbIN MPOLeCC OCYIIEeCTBISIETCSI B COOTBETCTBUM C TlepeuHeM yueOHUKOB,
BXOJAMX B (eepanbHbli TepeueHb yueOHUKOB. IlepeueHb yueOHMKOB eXeroiHo
yTBep)KJaeTcCsl IPUKa3oM MpeKTopa oOpa3oBaTebHONM OpraHU3aliu.

1. INTAHNPYEMBIE PE3YJ/IbTATBI OCBOEHUSA YYEBHOI'O KYPCA

JIuuHOCMHbIe pe3y/1bmambi:

1. Poccuiickasi TpakJjaHCKasi WJeHTUYHOCTh (TaTpUOTH3M, yBakeHHMe K OTeuecTBy, K
MPOIIVIOMY M HACTOAIeMY MHOTOHAIL[MOHA/TLHOTO Hapoga Poccun, 4yBCTBO
OTBETCTBEHHOCTA U Jlojira Tiepes, PoauHOM, wujeHTH(UKalKs cebs B KauecTBe
rpakaanrHa Poccuu, cyObeKTHBHAs 3HAUMMOCTh MCII0J/Ib30BaHUSI PYCCKOTO Si3bIKa U
S3bIKOB HapoJioB Poccuu, oco3HaHWe W OIfyljeHHe JMYHOCTHOM COTPUYAaCTHOCTU
cyapbe poccuiickoro Hapoga). Oco3HaHWe STHUYeCKOW MpHHaA/IeXHOCTH, 3HaHHe
WCTOPHUH, SI3blKa, KYJbTYPhl CBOEr0 HapoZa, CBOEro Kpasi, OCHOB KYJIbTyPHOTO
Hacseus Hapo/ioB Poccuu U yesioBeuecTBa (ME€HTUYHOCTD uejioBeKa C pPOCCHUMCKOM
MHOTOHALIMOHA/ILHOM KY/JIbTYPOM, COMPUYAaCTHOCTh UCTOPUM HApPO/OB U TOCY/apCTB,
Haxo/IMBIIIMXCS Ha TePpPUTOPUM coBpeMeHHoW Poccuu); uHTepuopu3alus
I'YMaHHCTHUYeCKUX, JeMOKpaTHyeCKUX U TPaJUIMOHHBIX LleHHOCTel
MHOTOHAIIMOHA/ILHOTO POCCUMCKOTro obijecTBa. (OCO3HaHHOe, YBaXUTeTbHOE U
nobpoykesnatenbHOe OTHOIIIEHUE K UCTOPUH, KY/IbType, PeJIUTUU, TPAJULIUSM, s3bIKaM,
1IeHHOCTSIM Hapo/10B Poccuu ¥ HapoZioB MUpa.



2. T'OTOBHOCTh U CTIOCOOHOCTH OOYYAIOIIUXCS K CaMOPAa3BUTHIO U CaM0O0Opa30BaHHIO Ha
OCHOBE MOTHBAI[MM K OOyuYeHMIO W TI03HAHWIO; TOTOBHOCTH U CIIOCOOHOCTH
OCO3HaHHOMY BbIOOpPY Y TIOCTPOEHUIO Ja/ibHeuilledl WHAWBUAYATbHOM TpaeKTOpUU
obpa3zoBaHusi Ha 0a3e OpPUEHTHMPOBKM B Mupe TMpodeccuii U mpodecCcHoHaTbHbBIX
rpeArnoYTeHUH, C y4eTOM YCTOUUMBBIX MO3HABaTeIbHbIX UHTEPECOB.

3. Pa3BuTtoe mMopa/ibHOe CO3HaHHe U KOMIIETeHTHOCTb B pellleHWH MOpabHbIX MpobsieM
Ha OCHOBe JIMYHOCTHOTO BbIOOpa, (HOpMHUpOBaHWE HPABCTBEHHBIX UYBCTB W
HPaBCTBEHHOT'O TOBE/IeHHs], OCO3HAaHHOTO W OTBETCTBEHHOIO OTHOILIEHUS K
COOCTBEHHBIM MOCTYTIKam (crioco6HOCTD K HPaBCTBEHHOMY
CaMOCOBEpIIIEHCTBOBAHUIO;  BEepOTEPIMMOCTb,  YBa)KUTe/JIbHOE  OTHOIIEHHe K
PEeJIUTMO3HBIM YYBCTBaM, B3I/IsiZIaM JIFOJ€M WIX UX OTCYTCTBUIO; 3HAHWE OCHOBHBIX
HODM MOpa/Id, HPaBCTBEHHBIX, [YXOBHBIX W/€a/l0B, XPaHUMbIX B KYJIbTYPHBIX
TPaJULIUSIX HapoZoB Poccum, TOTOBHOCTH Ha HWX OCHOBE K CO3HAaTe/IbHOMY
CAMOOTPAaHWUEHHUIO B TIOCTYTKaxX, IOBeeHHH, pPaCTOUMTE/NLHOM I10TPeOHTe/IbCTBE,;
cchOpMUPOBAaHHOCThL TIpeZICTaBeHUM 00 OCHOBaX CBETCKOW JSTHUKH, KY/IbTYPhI
TPAJULMOHHBIX PEeUrui, UX POJM B Pa3BUTHUU KYJIbTYpbl U uCTOpUM Poccuu u
ye/I0BeueCTBa, B CTAHOB/IEHUM IPaXk/IaHCKOTO 00ITiecTBa 1

POCCUMCKOU TOCyAApPCTBEHHOCTH; MOHUMaHWe 3HaueHUsI HDaBCTBEHHOCTU, BEPbl U PeTUTUU
B JKH3HM UeJIoBeKa, ceMbH U 0011iecTBa). CHOPpMHUPOBAHHOCTb OTBETCTBEHHOT'O OTHOIIIEHUS K
YUEHUI0; YBAKUTEJbHOTO OTHOIIEHUSI K TPY[y, Ha/JUuue OMbITa y4yaCTHsI B COL|MAIbHO
3HauMMoM Tpye. Oco3HaHWe 3HAaueHWs] CeMbH B >KHM3HU uUesioBeKa W 00IlecTBa, TIPUHATHE
L[EHHOCTH CeMeWHOM >KW3HHW, YBaKUTe/JbHOe U 3ab0T/IMBOe OTHOLleHWe K ujeHaM CBOei
CEMBHU.

4.  CdopMHpPOBaHHOCTb  LIEJIOCTHOTO  MHUDOBO33DEHMs,  COOTBETCTBYIOLETO
COBpEMEHHOMY YPOBHIO pa3BUTUS HAyKd W OOIeCTBEHHON TNPAaKTUKH, YUYUTHIBAIOLIETO
coLyanbHOe, KyJIbTypHOe, S3bIKOBOe, TYXOBHOEe MHOT00Opa3ue COBPEMEHHOI'0 MUPa.

5. Oco3HaHHOE, YBa)KWATeTbHOE U MA0OpOXKejaTe/IbHOe OTHOILIEHHE K APyromy
ye/ioBeKy, ero MHEeHUI0, MUPOBO33PeHHI0, KYJ/IbType, SI3bIKy, Bepe, TPaKJaHCKON TO3ULIUM.
['OTOBHOCTh ¥ CIIOCOOHOCTH BECTU [AWAOr C APYTMMU JIIOABMUA U JIOCTUTaTh B HEM
B3aMMOMNOHUMaHus (UeHTU(DUKaIMA ce0si Kak I10/HOMpaBHOrO CybbekTa oOIeHus,
TOTOBHOCTh K KOHCTpYMpOBaHMIO oOpa3a TapTHepa TI0 /Wajory, TOTOBHOCTb K
KOHCTPYHpPOBaHWI0O  oOpa3a  [JOMYyCTUMBIX  crocoboB  Auanora, TOTOBHOCTH K
KOHCTPYWPOBAHHUIO MpOIecca Auasora Kak KOHBEHIMOHHPOBAHHWS HHTEPECOB, IMPOIEAyp,
TOTOBHOCTb M CIIOCOOHOCTH K Be/IeHHIO T1eperoBopoB). 6. OCBOEHHOCTh COI[MAbHBIX HOPM,
TIpaBUJ/I TIOBeZIeHHs, Pojieit U (hopM CorManbHOM KU3HHU B IPYIMIAX U CO0OIIecTBax. YyacTue
B IKOJLHOM CaMOYIIPABIeHWH W OOII[eCTBeHHOW >KW3HU B TIpefie/laXx BO3PACTHBIX
KOMITETEHLIMA C yUeTOM PerrOHabHBIX, STHOKY/IbTYPHBIX, COIJUAIbHBIX U SKOHOMHUUECKHUX
ocobeHHocTell ((popmMHpOBaHME TOTOBHOCTHM K YYaCTUIO B TIpoliecce YTOpSiAOUYeHUs
COLIMA/IbHBIX CBSI3eM M OTHOIIIEHWM, B KOTOpbIe BK/IIOUEHBI M KOTOpble (hOPMUPYIOT CaMU
yyaluecs; BK/IIOUEHHOCTb B HEIOCPe/CTBEHHOe TPaXkKJAAHCKOe yyacTHe, TOTOBHOCThb
y4acTBOBaTh B JKH3HE/ESTEe/NIbHOCTH TIOAPOCTKOBOTO 00IeCTBeHHOr0 O0beAuHeHUS,



TTPOAYKTUBHO B3aUMOZIEMCTBYIOIETO C COLMATBLHOU CPeJo U COI[HaIbHBIMU UHCTUTYTaMHU;
naeHTUGUKAIMS ce0s B KauecTBe CyObeKTa COLMA/bHBIX ITpeoOpa30BaHUi, OCBOEHHE
KOMITETEHTHOCTeN B cdepe OpraHM3aTOPCKOM [eATebHOCTH; WHTepHUOpH3alivsl 1IeHHOCTe!
CO3U/IaTe/IbHOTO OTHOLIEHHS K OKPY>Karolljed [1eHCTBUTeTbHOCTH, LEHHOCTEeH COIMaIbHOTO
TBOPUECTBa, I1IEHHOCTU TIPOAYKTHUBHOW OpraHW3al[i COBMECTHOW  JIesTe/TbHOCTH,
caMopeasiv3aliid B TpyMre W OpraHU3aluM, L[eHHOCTH «JpPYyroro» Kak paBHOMPaBHOTO
napTHepa, (OpPMHpOBaHWE KOMIETEeHIU aHaiu3a, IPOeKTHPOBaHUs, OpraHH3alid
JesaTeTbHOCTH, pedUieKCUHd HW3MEHEeHH, CrocOO0B B3aMMOBBITOZAHOTO COTPYAHUYECTBA,
criocob0B peanM3al[ii COOCTBEHHOTO JIMI€PCKOTO MOTeHIMAaa).

7. CdopMHPOBaHHOCTh 1[eHHOCTU 3[0pOBOr0 M 0Oe3omacHoro obpasa KU3HUY;
VHTEpUOpU3aIiys TPaBU/ UHAUBUAYATBHOTO W KOJIJIEKTUBHOTO Ge30racHOro ToBe/ieHUs B
ype3BbIUalHBIX CUTYALMsAX, YTPOKAIOIIUX >KU3HU U 3/I0POBBLIO JTIO/IeH, TpaBU/ TTOBeIeHHs
Ha TPaAHCIIOpPTe U Ha /I0porax.

8. Pa3BUTOCTb 3CTETHYECKOTO CO3HAHUS Yepe3 OCBOeHHe XYZ0KeCTBeHHOTO HaC/IeIus
HapojioB Poccuum ¥ MMpa, TBOPYECKOW [lesSTeJIbHOCTH 3CTETUUeCKOro XapakKTepa
(criocoGHOCTL  TOHUMATh  XYZOXKeCTBeHHble TIPOM3Be/IeHHs], OTpaXkalolle pa3HbIe
THOKY/IbTYPHbIE Tpagul[uH; CGHOPMUPOBAHHOCTh OCHOB XYZOKECTBEHHOW KY/bTYDPbI
00y4JarImmxcs KakK 4aCTH MX 00IIel JyXOBHOM Ky/JbTYpPhl, KAK 0CO00r0 criocoba mo3HaHUs
JKU3HU M CpeJCTBAa OpraHu3alyy OOIeHHus; 3CTeTUYeckoe, 3MOL[MOHATbHO-LIEHHOCTHOe
BUJIeHWE OKDY)KaloIllero MHpa; CIOCOOHOCTh K SMOILMOHATbHO-I[EHHOCTHOMY OCBOEHUIO
MHPa, CAMOBBIDa)KEHUIO ¥ OPUEHTAI[UH B XY/I0’)KECTBEHHOM U HPAaBCTBEHHOM MPOCTPaHCTBE
KyJIbTYDbl; yBa)KeHHe K UCTOPUU KyJIbTypbl CBoero OTeuecTBa, BbIDa)KEHHOU, B TOM UHUC/IEe, B
MOHWMAHUM KPAacOThl UejioBeKa; TIOTpPeOHOCTh B OOIIEHWMM C XY[0’KeCTBeHHBIMU
MPOM3Be/IeHHsIMHA,  C(OPMHUPOBAHHOCTb  AKTHBHOTO  OTHOIIEHWUS K  TPaAULIAAM
Xy[0>KEeCTBEHHOMW KYJIbTYPbl KakK CMBICJIOBOM, 3CTETUYECKOM W JIMYHOCTHO-3HAUWMOU
LIEHHOCTH).

9. CdopMHpPOBaHHOCTb OCHOB 3KOJIOTMYECKOU KYJbTYPbl, COOTBETCTBYIOLLEH
COBPEMEHHOMY YPOBHIO 3KOJIOTUUECKOTO MBIIUIEHHS], HaJu4he OIbITa 3SKOJOTHYeCKU
OpPUEHTHMPOBAHHOW pe(eKCUBHO-OL|EHOUHOM M MPAKTUYEeCKOU [1eATeTbHOCTH B JKU3HEHHBIX
cuTyauusx (FOTOBHOCTb K MCC/IEJOBAHWIO MPUPOJBI, K 3aHATHSM CeJIbCKOXO3iCTBEHHBIM
TPYZIOM, K XY/|0’)KECTBEHHO-3CTETUUECKOMY OTPaKEHUIO MPUPO/BI, K 3aHATUSIM TYPU3MOM, B
TOM UYHCJIe SKOTYPHU3MOM, K OCYILeCTB/IEHUIO PUPOJ00XPAaHHOM 1eATEe/TbHOCTH).

10.JInyHOCTHBIe pe3y/ibTaThl OCBOEHUs aJjaTUPOBaHHON 00pa3oBaTe/IbHOM
MIPOrpaMMbl OCHOBHOTO 00111er0 06pa30BaHusl JO/KHBI OTPaKaTh:
- JJIs TJIyXUX, C/1ab0C/IbIIaIKX, TI03JHOOT/IOXIINX 00yUarouxcs:

CrocoOHOCTh K COLIMAIBbHON aflariTal[ii ¥ UHTerpalyy B 001jecTBe, B TOM UMC/ie TIpU
peaii3aliiv BO3MOXKHOCTeM KOMMYHHKAIMM Ha OCHOBE CJIOBECHOW peud (BKJ/tOYasi YCTHYHO
KOMMYHHUKALMIO), a TaKXe, TIPU >KeJIaHUU, KOMMYHUKALlMd Ha OCHOBE >KeCTOBOW peur C
JIML]aMU, UMEIOLLIMMU HapYLLeHUs CJTyXa;



- JU1s 00yUaroIMXCsl C HapyIIeHUSIMUA OTIOPHO-JBUTATe/ILHOTO arrapaTa:

BJIa/IeH1e HaBbIKaMM ITPOCTPAHCTBEHHOM U COI[UA/IbHO-ObITOBOM

OPHEHTHPOBKH; YMEHHE CaMOCTOSITe/IbHO M 6e3011aCcHO TepeIBUraThCsl B

3HAKOMOM ¥ He3HAKOMOM TIPOCTPAHCTBE C UCTIO/Ib30BaHUEM CITIEIaTbHOTO

o0opy/10BaHuS;

CITOCOOHOCTh K OCMBIC/IEHHIO U AuddepeHIaliii KapTUHbI MHpPa, ee BpeMeHHO-
MIPOCTPAaHCTBEHHOM OpraHu3alliy;

CoCcOOHOCTh K OCMBIC/IEHUIO COLIMATbHOTO OKPY KeHUsI, CBOero MecTa B HeM,
TIPUHSITHE COOTBETCTBYIOLIMX BO3PacCTy LIeHHOCTel U COLIMA/IbHBIX POJIel;

- ISt 00y YaroIIUXCsl C paCCTPOMCTBAMM ayTUCTUUECKOTO CIIeKTpa:

cdopMrpoBaHre YMEHHSI CJiefloBaTh OTPaOOTaHHOM CHCTeMe TIPAaBW/I TIOBEJeHUS U
B3aMMO/IeNCTBUS B TIPUBBIYHBIX OBITOBBIX, YUeOHBIX U COLMAbHBIX CUTYALUsIX, y/1eP>KUBATh
rPaHULIbI B3aUMO/IeHCTBUS;

3HaHWe CBOUX MpeArouTeHn (orpaHrueHuni) B ObITOBOM chepe u chepe HHTEPECOB».

ITahaHupyembie memanpeomemHble pe3y/1bmMambl:

MertaripeiMeTHbIe  pe3y/lbTaThl  BK/IIOYAIOT  OCBOEHHBbIe  0OydYaromyMUCS
MeXIpeZAMeTHble TIOHATHAS W yHUBepCajbHble ydeOHble [elcTBUSI (pery/siTUBHbBIE,
r03HaBaTe/ibHble, KOMMYHUKATHUBHbIE).

ME)KHPEI[METHBIE IMOHATHUA

YcnoBuem (opMUpOBaHUSI MEXIIpeAMETHbIX TIOHATUM, TakKuX, KaK cucrema, (¢Hakr,
3aKOHOMEpPHOCTb, ()eHOMeH, aHalu3, CHUHTe3 SBJSIeTCS OBJafieHre 00yyJarlUMUCs
OCHOBaMH UMTaTe/bCKOW KOMIIeTeHLMH, TIpUoOpeTeHre HaBLIKOB paboThI ¢ WHGbOpMalreH,
ydyacThe B TPOEKTHOH JesTeNbHOCTA. B OCHOBHOM I1IKo/ie Ha BCeX TipeiMeTax OyjeT
npofio/bKeHa paboTa o GOpMUPOBAHUIO M Pa3BUTUIO OCHOB YMTATE/TbCKOM KOMIIEeTeHLUH.
OOyuatorecsi OB/aIel0T UTeHHWEM KaK CPeZCTBOM OCYIIeCTB/IEHUS] CBOMX [la/IbHEHIINX
TJIAaHOB: TIPOJ0/DKeHUs] oOpa3oBaHMsI M camMo00pa30oBaHUsl, OCO3HAHHOTO TJIAaHMPOBAHUS
CBOEro aKTyaJbHOTO U TMEePCHeKTUBHOTO Kpyra 4TeHHs, B TOM 4YMC/e JOCYrOBOTrO,
MOATOTOBKM K TPYZIOBOM U  COLMATBbHOM /leSITeIbHOCTH. Y  BBIMYCKHUKOB Oyzer
copMupoBaHa MOTPeOHOCTh B CMCTEMAaTHUeCKOM UTEHWM KaK CPeJCTBe TO3HaHWS MHUpA U
cebsi B 9TOM MHpe, rapMOHHM3alliyd OTHOLIEHUN uesioBeKa U o0IlecTBa, Co3ZaHUU obpasa
«110TpebHoro Oyayiiero». Y BBITYCKHHUKOB OyzeT chopMUpOBaHa MOTHBAIUS K OB/Ia/IEHHIO
KYJIbTYPOUW aKTUBHOTO T0/Ib30BaHUS C/IOBAPSIMU U IPYTUMH TTOMCKOBBIMU CUCTEMAaMM.

[lpy  u3yueHun  y4yeOHBIX TMpeAMeTOB  OOyuaroluecss  yCOBEpPILEeHCTBYIOT
npyuobpeTeHHbIe Ha TEPBOM YPOBHe HaBBIKHM PadoThl ¢ HH(OpPMaLHeld U TIOTOMHST HX.
Onu cMmoryT paboTaThk C TeKCTaMH, TTpeoOpa30BbIBaTh M MHTEPIPETUPOBATh CO/IePXKALLYHOCS
B HUX MH(OPMaLUIO, B TOM UKCJI€:

* CUCTeMaTU3HUPOBaTh, COTIOCTABJISATh, aHA/IM3UPOBATh, 00001[aTh U
MHTEPIIPeTUPOBaTh MH(POPMAILIHIO, COZeP>KaIllyOCs B TOTOBBIX MH(POPMALIMOHHBIX 00bEKTaX;

* BBIJIeIATh TJVIABHYI0O M U30bITOUHYIO HH(MOPMALUIO, BBITIOTHITH CMBIC/IOBOE
CBepThIBaHUE BbIfle/IeHHbIX (DaKTOB, MbIC/eH; TMpeACTaBAsSTh HH(OPMALMI0 B CXKaTOU



cioBecHOM ¢opme (B BUJe TJlaHAa WM TE3WCOB) U B HAr/ISIAHO-CUMBOJIMYECKOU (popme (B
BUJe Tabmui, TpadUyecKUX CXeM M JuarpamM, KapT TIOHATHNA — KOHIIENTya/IbHbIX
JMarpamM, OTIOPHBIX KOHCITEKTOB); 3allOJIHATL M JIOTIONHATH TaO/IULIbI, CXeMBbI, JHarpaMMbI,
TeKCTHI.

B xo/ie u3yueHHs BCeX yueOHBIX MpPeAMETOB O0yuUaroIrecss MpUOOPETYT OIBIT MPOEKTHOMN
JesITeIbHOCTH KakK 0co0oi  (opMbl  yueGHOM paboThl, CIIOCOOCTBYIOIIEH BOCTIMTAHHUIO
CaMOCTOSITeTbHOCTH, WHUIIMATUBHOCTHU, OTBETCTBEHHOCTH, TIOBBIILIEHHIO MOTHUBALIUM U
3¢ heKTUBHOCTH yueOHOM /leATeNTbHOCTH; BXO/le peaju3al[id HCXOAHOTO 3aMbiC/ia Ha
MPAaKTUUYECKOM YPOBHE OB/AJIefOT YMEHHEM BbIOMpATh a/leKBaTHBIE CTOSIIeM 3ajjaue
Cpe/iCTBa, TIPUHUMAaTh pellleHus], B TOM YHCJe U B CUTyal[usix HeoripefeneHHOCTH. OHU
M0J/lyYaT BO3MOJKHOCTb Pa3BUTh CITOCOOHOCTH K Ppa3paboTKe HECKONTbKHUX BapHAHTOB
pellleHuH, K TIOMCKYy HeCTaHJapTHBIX peIleHuid, TOMCKY M OCYIIeCTBJIeHWI0 Hauboree
TIpUEMJIEMOTO pellieHusl.

[TepeueHb K/IFOUEBBIX MEXKITPEIMETHBIX TIOHSITUM OTIpeAesisieTcss B Xo/e pa3paboTKH
OCHOBHOI  oOpa3oBaTe/IbHOM  MpOrpaMMbl ~ OCHOBHOTO  oOmiero  oOpa3oBaHus
oOpa3oBaTeIbHOM OpraHU3alliy B 3aBUCMMOCTU OT MaTepHabHO-TeXHUUEeCKOT0 OCHAIILleHHs],
Ka/[pPOBOT'0 TIOTeHI[{a/Ia, UCTI0/Ib3yeMbIX METOZIOB PabOThI ¥ 00pa30BaTe/TbHBIX TEXHOJIOTHH.

B cootBetctBrn PI'OC OOO BbIJENAIOTCS TPU TPYIIbI YHUBEPCAIbHBIX YUeOHbIX
JleViCTBUN: peryJ/IiTUBHbIE, I03HABaTe/IbHble, KOMMYHHUKATUBHBIE.
PerynsatuBHsblie YY /1

1. YMeHHe camMOCTOSITe/TbHO OTIpeesisATh Lie/i 00yueHus], CTaBUTh U (hOpMY/IMPOBATh
HOBBIe 3a/lauM B yuyebe U MO3HaBaTeIbHOU [eATebHOCTH, Pa3BUBaTh MOTUBBI U UHTEPEChI
CBOEM Mo3HaBaTeIbHOU JlesATeTbHOCTH. OOyJaroIMics CMOJKeT:

* aHa/M3MpOBaTh CYIIECTBYIOLIME U IJIAaHUPOBATh Oyaylijie oOpa3oBaTenbHbIe
pesyJIbTaThl;

* HAeHTUPUIMPOBATH COOCTBeHHbIe MPO6/IeMbI U OTIpe/iesisiTh T/IaBHYI0 Mpobiemy;

* BBI[BUTATh BePCUU pellieHus pobieMbl, HOPMYTUPOBaTh TUIOTE3HI,
Npe/IBOCXUILATh KOHEUHbI pe3y/bTaT;

® CTaBWTH LeJIb JIeATeTbHOCTH Ha OCHOBE OTIpe/ie/IeHHOM MPo0/ieMbl 1
CYILeCTBYIOIHX BO3MOYKHOCTEM;

* (opmynrpoBaTh yuebHbIe 3a/lauM KakK I1ary AOCTW)KEeHHUs TTI0CTaB/IeHHOU L@/
JlesiTeTbHOCTY;

* 000CHOBLIBATh LejieBble OpUEHTHUPHLI U ITIPUOPUTETHLI CCbIVIKAMHU Ha IIEHHOCTH,
YKa3bIBdsd U 000CHOBLIBast JIOTU4YEeCKYIO IM0C/1e40BaTe/IbHOCTD IIaros.

2. YMeHHe CaMOCTOSITEJIbHO TJIaHUPOBAaTh MYTU JOCTHXKEHUS Lje/led, B TOM 4HucCjie
a/lbTepHAaTUBHbIE, OCO3HAHHO BbIOMpaTh Haubosiee 3(ddekTBHBIE CrIOCOOLI pelIeHust
yueOHBIX U MMO3HaBaTeIbHBIX 3a/jau. OOyuaronuiics CMOXeT:

* ompefenaTb HeoOXoguMbIe ZielicTBYe(5T) B COOTBETCTBUM C yueOHOM 1
M03HaBaTe/IbHOMW 3aZlayell U COCTABJISITh a/IFCOPUTM UX BBITOJTHEHUS;



* 000CHOBBIBATh U OCYIIECTB/ISATH BLIOOP HanOoJ1ee 3¢ HeKTUBHBIX CITIOCOO0B
pelleHus1 yueOHBIX U TT03HABaTe/IbHBIX 33/]ay;

* orpe/ie/siTb/HaX0/JUTh, B TOM UMCJie U3 NPe/IJIOKEHHbIX BapUAHTOB, YCI0BUS /11
BBITIO/THEHUSI yueOHOM 1 TTI03HaBaTe/IbHOM 3a/jauy;

® BBICTpaMBaTh JKU3HEHHbBIE TI/IaHbl Ha KPAaTKOCPOUHOe Oysyiiee (3asiBNSTH Iie/ieBble
OpPUEHTHpbI, CTaBUTh ajJieKBaTHble WM 33/lauyM W T[pejjaraTb [eWCTBUS, YyKa3blBasg U
000CHOBBIBasI JIOTUYECKYIO TIOC/Ie/JOBATeIbHOCTD II1aroB);

* BbIOMpATh U3 TIPe/JIOKEHHbIX BADHAHTOB 1 CAMOCTOSITE/TbHO MCKATh
CpeJiCTBa/pecypcChl AJis pelleHus 3a[jauk/AOCTKeHUs Lie/y;

® COCTaBJIATH TIJIAH pellieHus TTPo06/ieMbl (BLITIOTHEHUsI TIPOeKTa, TIPOBeJeHUsT
HCCJie[JOBaHuUs);

* ompeJenATh NOTeHIMabHbIE 3aTPYAHEHUs TP pellleHny yueOHoU 1
r03HaBaTe/IbHOM 3a/lau U HaXO/JUTh CPe/ICTBa [/l UX yCTPaHeHUs;

* ONUCBIBaTh CBOM OIBIT, O(YOPMIISISl €T0 AJis Tepefiaud JPYTuM JI0JsIM B BU/Jle
TEeXHOJIOTMH pellleHrs MPaKTUYeCKUX 3aZiad Orpe/ie/IeHHOT0 K/acca;

* TJIaHUPOBaTh U KOPPEKTUPOBATh CBOIO MHAUBUYabHYIO 00pa30BaTe/bHYIO
TPaeKTOPHIO.

3. YMeHve COOTHOCUTE CBOM JIeWCTBUS C IJIAHWPYEeMbIMU pe3y/ibTaTaMH, OCYILeCTBIIATh
KOHTPOJIb CBO€H J1esiTe/IbHOCTH B TIpoLiecce JOCTWKEeHHUs pe3yJ/ibTara, Orpe/esisiTh ClioCco0bl
JIeCTBUI B paMKax Ipe//IO>KeHHBIX YCIOBUM U TpeOOBaHMi, KOPPEKTUPOBATb CBOU
JleMiCTBUS B COOTBETCTBUHU C U3MEHSIOLLeNCSl CUTYyaL[ueH.

OOyuatoluiics CMOXeT:

* orpeZie/iiTh COBMECTHO C IearoroM M CBePCTHHUKAaMU KPWUTEPUU IIJIaHUPYEMBbIX
pe3y/bTaTOB U KPUTEPHUH OLIeHKH CBOel yueOHOM /1eAaTe/TbHOCTH;

®*  CHUCTEeMAaTU3WpPOBaTh (B TOM UHC/Ie BbIOWpaTh TIPUOPUTETHBIE) KPUTEPUU
MJIaHUPYEMbIX Pe3y/bTaTOB U OLEHKU CBOEH J1esiTeNTbHOCTH;

. OT6I/IpaTb HMHCTPYMEHTLI [OJ/id OLI€eHHWBAHUSA cBoOeM AedaTe/IbHOCTHU, OCYIIeCTBJIATb
CAMOKOHTPOJIb cBoOeM AedATe/JIbHOCTU B PaMKaX IPeAI0KEHHbIX YCJ'[OBI/Iﬁ n TpE6OBaHHﬁ;

* OLIeHMBaTh CBOK [eSTeJIbHOCTb, apPryMeHTUDPYsl MPUUWHBI [JOCTWDKEHUS] WU
OTCYTCTBUSI TIJTaHUPYEMOT'O Pe3y/bTara;

®* HaxoJWTh [IOCTaTOUHble CpEACTBA [JisI BBHITIOJHEHUS YuyeOHBIX [JeUCTBUA B
W3MEHSIIOLLeNCsl CUTyaluy W/WIK NPU OTCYTCTBUU TJIAHUPYEMOI'O Pe3y/ibTara;

* paboTas 10 CBOeMy IIJlaHYy, BHOCUTb KOPPEKTUBBI B TEKYIIYIO [esTeTlbHOCTb Ha
OCHOBE aHa/M3a W3MEHEeHWM CUTyaluu [Jis MOJydYeHUsl 3aryIaHUPOBAHHBIX XapaKTEePUCTUK
MPOJYyKTa/pe3y/bTara;



e YCTdHAB/IMBATL CBA3b MEXAY II0/IYUYEHHBIMHM XdPdKTE€PUCTUKAMUW TIDOAYKTA U
XdPdKTePUCTUKAMM IIpoLecCa AedaTe/JIbHOCTHM M I10 3daBEPIIeHHUH AedATe/IbHOCTU IIped/iardTb
HN3MEHEHHE XdpdAKTEPUCTHUK IIponecCa AJd TII0JIy4YeHUd VYJ/IYUIIE€HHBIX XdpPdKTePUCTHK
MPpOAYKTaA;

® (CBepATb CBOU ,E[EﬁCTBHH C L1eJIbKO U, IIpU HEO6XO,I:[I/IMOCTI/I, HCIIpABJIATb OLLIMOKH
CAMOCTOSATEJ/IBHO.

4. YMeHUe Ol|eHUBaTh MPaBUILHOCTD BBITIOJTHEHUs y4eOHOM 3a/1auk, COOCTBEHHbIe
BO3MO>KHOCTH ee peliieHusi. OOy4Jaroiuiics CMOKeT:
* ompeJensATh KpUTEPUHX TTPABUILHOCTU (KOPPEKTHOCTU) BBITIO/THEHUsT yueOHOM
3a/jauy;

* aHA/M3UPOBATh U 00O0OCHOBBIBATH ITPUMEHEHKE COOTBETCTBYIOIIEr0
WHCTpYMeHTapus [jisl BLITIOJTHeHUs yueOHOM 3a/1aum;

. CBO60,E[HO I10O/Ib30BATHCA BblpaGOTaHHbIMI/I KpUTeprUAMH OLIEHKH U CAMOOIEHKHU,
HNCXOoOd 13 LeJIM U UMEIUXCA CpeacCTB, pa3jituada pe3yjibTdT U CIT0COOBI ,Z[EﬁCTBHfI;

¢ OLIeHUBAaTh IIPOAYKT CBOeu AeATe/IbHOCTH 110 3dJdHHBIM /WM CaMOCTOSITe/IbHO
ornpeae/aeHHbBIM KPDUTEPUSAM B COOTBETCTBUU C LIEJIbIO AEATE/IbHOCTH;,

* 000CHOBBIBATh AOCTH>KUMOCTH I1eJTH BEIOPAHHBIM CITOCOO0M Ha OCHOBe OI|eHKH
CBOMX BHYTPEHHUX PeCYPCOB U JIOCTYITHBIX BHEIIIHUX PeCypPCOB;

* (pUKCcUpOBaTh U aHAIM3UPOBATh AUHAMUKY COOCTBEHHBIX 00pa30BaTebHbIX
pe3y/bTaToB.

BazieHue 0CHOBaMU CaMOKOHTPOJIsI, CaMOOLIeHKH, IPUHSITUSI pellieHuH 1
OCYIL[eCTBJ/IEHUS] OCO3HAHHOTO BbIOOpa B yueOHOM U 1o3HaBaTebHON. OOyuaromuyics
CMOJKeT:

* Hab/r0AaTh ¥ aHAMM3UPOBATh COOCTBEHHYIO yueOHYIO U M03HaBaTeTbHYIO
JesiTeJIbHOCTD U JIesiTe/IbHOCTD [IPYTUX 00yyarolixcs B Mpoliecce B3auMOITPOBEPKHY;

® COOTHOCHUTH peasibHble Y IJIaHUPYyeMble pe3y/bTaTbl UHAUBU/YaTbHON
oOpa3oBaTeIbHOM /1eATe/TbHOCTH U Jle/laTh BBIBO/IbI;

* TIPUHUMATH pellleHre B yueOHOM CUTyal[ii U HeCTH 3a Hero OTBeTCTBEHHOCTh;

® CaMOCTOATEeJIBHO OIlpeae/iaTh MPUUKHEI CBOEro ycCIiexa Wik HeyCrieXa M HaXOUTh
CITIOCOOBI BbIXO/ld M3 CUTydllMM HEYCIIeXd,

* PeTpPOCIEeKTUBHO OTIPeiesiATh, KaKue JeMCTBUS 10 pellieHnI0 yuebHO 3afauu win
riapamMeTpbl 3TUX [IeHCTBUM TIPUBE/IH K TIO/TyYeHHIO UMEIOIIerocsi MpoAyKTa yueOHoM
JlesiTeNTIbHOCTY;

® 1eMOHCTPUPOBATh MPUEMBI PETYSILAN MCUX0(DU3N0IOTHUUECKUX/ IMOL[MOHATBHBIX
COCTOSIHUM J/1s1 IOCTKeHUs1 3dPeKTa yCcriokoeHUst (YCTpaHeHUsT SMOL[MOHATbHOM
HarpsbkKeHHOCTH), 3¢ dekTa BoccTaHOB/eHUs (0c1abeHus TIPOSIBJIEHUM YTOMJIEHUS),
s¢ddekTa aKTHBU3aALUM (TTIOBBILLIEHUS TICUX0(MH3U0/I0TMYeCKON peaKTUBHOCTH).

ITo3naBarenbHble YY [



6. YMeHue ompefiesiATh TIOHATHS, CO37laBaTh 0000IIeHNsI, yCTaHAB/IMBATh aHA/IOTHH,
K/IaCCUUIMPOBaTh, CAMOCTOSATETbHO  BLIOMpaTh OCHOBAaHWS W KPUTEpPUU  JJis
K/i1accuduKaliy, yCTaHaB/IWBaThb TPUUYMHHO-CJ/Ie/ICTBEHHBbIE CBSI3M, CTPOUTH JIOTWUUECKOe
paccy>kieHue, yMo3ak/ioueHue (MHAYKTUBHOe, [eJyKTUBHOEe, MO aHaJOTUM) U [ejaTh
BbIBO/IbI. OOYyUaroIUiiCs CMOXKET:

* 10/0MpaTh CJI0Ba, COTIOAUMHEHHbIE K/TFOUEBOMY CJIOBY, OTIpe/iesistolirie ero
MpU3HAKU U CBOMCTBA;

® BBICTPAMBATH JIOTMUECKYHO LeIMOYKY, COCTOAIYIO U3 K/IHOUeBOI'o C/JI0Ba U
COIIOJUMHEHHLBIX €My CJIOB;

* BBbIZIEJIATH OOIIHM MPU3HAK JABYX WX HECKOIBKUX TTPeIMETOB HJIH SIBJIEHUH U
0OBSCHATDL UX CXO/ICTBO;

* 00BeUHSTD MpPeMeThI U sSIBJIEHUsI B TPYIIIIBI 110 OTpe/ie/IeHHbIM MPU3HaKaM,
CpaBHHMBATh, KJaCCUPULIMPOBaTL U 0600111aTh (aKThI U SBIEHUS;

® BLIJEJIATH SABJ/IeHHe U3 O6].U"€I‘O psgaoa APpyrux HBHEHHﬁ;

o orpenessTb 06CTOHT€J'II:CTBEI, KOTOpbIE TMpeAmeCTBOBA/IM BO3HUKHOBEHHIO CBSA3U
MeXAy ABJ/JI€HUAMH, U3 ITHUX 00CTOSATE/ILCTB BbIJI€/IATE OIlpeae/droiiune, CII0COOHBIe OBITH
HquHHOﬁ JAaHHOT'O ABJ/I€EHWSA, BBIABJ/IATE IIPUYHUHBI U CJ1€JCTBUSA HBHEHHﬁ;

® CTPOHUTH pacCyKaeHHe OT 06]].[1/IX 38KOHOMepHOCTEﬁ K 4YdCTHBIM SBJIEHUSM U OT
YaCTHBIX SIBJIEHUU K O6H_[I/IM 3dKOHOMEPHOCTSM;

* CTPOWTH pacCyKAeHHe Ha OCHOBe CPaBHEHWUs MPeJMETOB U SIBJIEHUH, BBIESS TIPH
3TOM 00I11I1e TPU3HAKY;

* U3/arath MosiyyeHHYr0 UHGOPMaLUI0, UHTEPIIPeTHUPYS ee B KOHTEKCTe pelliaeMoi
3a/1auy;

®*  CaMOCTOATE/IbHO yKa3blBaThb Ha WH(OpPMALMIO, HYXKJAIOLIYIOCd B TPOBEPKE,
Tipe/jiarath ¥ MPUMeHSTh CII0Cc00 MPOBEPKH I0CTOBEPHOCTH MH(OPMaLIWY;

. Bep6aJ'H/I30BaTb SMOLIMOHA/IbHOE BITleuaT/IeHHe, OKd3dHHOE€ Hd HeT'0 HCTOUYHHUKOM;

® OOBSICHATH SIBJIEHWs, TIPOLIECCHI, CBSI3M W OTHOIIEHHS, BbBISB/SIEMbIE B XO/e
M03HABATe/IbHON M HCC/eI0BaTebCKOM  /IeITe/IbHOCTH  (TIPUBOAWTE  OOBSICHEHHe C
r3MeHeHHeM (OpMbI MpeCTaBIeHus]; 00BSCHATD, AeTa/TU3UPYs WK 0000111asi; 0OBSICHATD C
3a/lJaHHOM TOUYKU 3PEHUs);

® BLIFAB/IATH U Ha3bIBATh MPpUYHHBI CO6BITI/IH, sABJIeHUs, B TOM 4MCjie BO3MOJKHEIE
HauOoJlee BepOATHbIe TIIPHUYMHBI, BO3MOXXHBEIe TII0C/1eACTBUA 3a,anH0171 MMPpHUYHHEI,
CaMOCTOATE/IbHO OCYIIeCTBJIAA HPI/ILII/IHHO-CIIEACTBEHHLII\/’I dHaJ/IN3;

¢ JnejaTb BBIBOJ Ha OCHOBE KPHUTHUECKOIO dHa/M3a Ppda3HbIX TOYEK 3peHHd,
MMOoATBEPXKAAdTh BBIBOJ CcOOCTBEHHOH apFYMEHTauHEﬁ NJIN CaMOCTOATE/IbHO I10/IyUEHHBIMU
AdHHBIMMU.



7. ¥YMeHue co3/jaBaTh, IPUMEHSTh U TIPe0Opa30BLIBaTh 3HAKU U CUMBOJIbI, MOJIeTA U
CXeMbl /IJIs pellieHus1 yueOHBIX U Mo3HaBaTebHbIX 3a7au. O0yuaromuicsi CMOXerT:
* 0003HayaTh CMBOJIOM Y 3HAKOM MpeJMeT U/U/IH SIBJIeHUE;

® onpegedarh JIOTUYeCKHe CBA3H MeXAy IIpegMeTaMiu /U ABJIeHUAMU, 0003HauaTh
JAaHHBbIe JIOTUYeCKHe CBsA3M C IIOMOIIBI0 3HAKOB B CXeMe;

* Co3/1aBaTh aOCTPaKTHLIN WM peanbHbIM 00pa3 nmpeaMeTa W/Uiu IBJIeHUS;

* CTPOUTh MO/Ie/Ib/CXeMy Ha OCHOBe yCJIOBUI 3a/lau W/Wiv criocoba ee pelieHus;

®* co3gaBaTh BepbOanbHBIE, BeEIIeCTBEHHble W HWH(POPMAIIMOHHBIE MOJETH C
BbI/IeJIEHHEM CYIIIeCTBEeHHbIX XapaKTepUCTUK 00BeKTa /iJisi orpeziesieHusi criocoba pelieHus
3a/laud B COOTBETCTBUU C CUTYaLUeH;

* npeobpa3oBbIBaTb MOJIENIU C II€/IbI0 BBISIBJIEHUS OOIMX 3aKOHOB,
orpefiesiStoLMX AaHHYIO TpeIMeTHYI0 00/1aCTh;

* IIePeBOAUTh CJIOXKHYIO 10 COCTaBy (MHOI0ACIeKTHYI0) MH()OPMALUIO U3
rpacdrueckoro uiv (popMaar3oBaHHOrO (CMMBOJ/ILHOIO) TIPe/CTaB/IeHNs] B TEKCTOBOE, 1
Hao0bopoT;

* CTPOUTH CXEMY, aTOPUTM [IeWCTBUS, UCIIPABJISATh UM BOCCTaHABIUBATh
HEeW3BeCTHBIM paHee aJiTOPUTM Ha OCHOBe UMeROIIerocsi 3HaHusi 00 00bekTe, K KOTOPOMY
TIPUMEHSIeTCSI aITOPUTM;

* CTpPOUTH /I0Ka3aTebCTBO: MPSMOe, KOCBEHHOE, OT MPOTUBHOTO;
aHa/TM3UPOBaTh/pedIeKCHPOBATh OMBIT Pa3pab0TKU U peasn3allii yueOHOTO TIPOEKTa,
rccaeloBaHUs (TeopeTUuecKoro, SMIMPUUYECKOT0) Ha OCHOBe TIpe/IJI0KeHHOM
ITPOOJIEMHOM CUTYAIWH, TTIOCTAB/IEHHOM 1[e/TM W/WUJTH 3alaHHbIX KPUTEPUEB OI[eHKU
Tpo/lyKTa/pe3ybTaTa.

8. CwmbicnoBoe uTeHre. OOyUarOIIUNACST CMOXKeT:

. HaxoJuTb B TeKCTe TpeOyeMyto nHdopMaluio (B COOTBETCTBUU C LieISIMUA CBOei
JlesiTeJIbHOCTU); OPUEHTUPOBAThCS B COJleP>KaHUHU TeKCTa, TOHUMATh 11e/I0CTHBIN
CMBICJI TEKCTa, CTPYKTYPHUPOBATh TEKCT;

 YCTdHABJ/IMBATH B3dMMOCBA3b OIMMCAHHLIX B TEKCTE CO6BITHﬁ, HBJIEHI/II‘/JI,
nponeccoB; pe3rOMHUPOBATH IVIABHYHO ME€H0 TEKCTd;

®*  rmpeoOpa3oBbIBaTb TEKCT, «I€pPeBOJisi» ero B JPYr'yl0  MOJA/JbHOCTb,
VHTEPIIPETUPOBAaTh TEKCT (XYZ0KeCTBEHHbI U HeXY/I0’KeCTBEHHBIM — yueOHbIM, Hay4dHO-
TONy/SIPHBIN, UH(GOPMaI[MOHHBIHN, TeKCT non-fiction);

* KPUTUUYECKM OLIeHHWBATh COJlep>KaHue U (POpMy TeKCTa.

9. ®opmupoBaHUe U pa3BUTHE IKOJOTAUYECKOT0 MbIILJIeHUS, yMeHUe MPUMEHSITb ero
B TI03HaBaTe/bHOM, KOMMYHUKATHBHOW, COL[MA/JbHOM TpAaKTUKe W TMpodeCCUoHaTbHOU
opueHTauuy. OOyYaroInics CMOXKeT:

* OrpefiesiATh CBOe OTHOLLIEHMe K IMPUPOJHOM Cpeje;



* aHA/M3UPOBATh BMSHUE SKOJIOTUUECKHUX (JaKTOPOB Ha Cpe/ly OOMTAHUS )KUBBIX
OpraHU3MOB;

¢ IIPpOBOJUTH HquHHHBIﬁ n BEpOHTHOCTHbeI dHAJ/IN3 3KOJIOTNYeCKH1X CHTyaHHﬁ;

* TIPOTHO3UPOBATh W3MEHEeHUs CUTYaL[UU IPU CMeHe JIelCTBUs 0HOTrO (hakTopa Ha
JleHiCTBHE Jpyroro (akropa;

® pacCrpoCTpaHsTh IKOJOTHUeCcKre 3HaHUS U Y4aCTBOBATh B MPaKTUUECKUX Ziesiax 110
3allUTe OKPY’Karollie cpefibl;

* BbIpa)kaTh CBOE OTHOIIIEHHE K TIPUPO/ie Yepe3 PUCYHKH, COUMHEHHSs], MOZIe/TH,
TPOEKTHBIE pabOTHI.

10. Pa3BuTHe MOTHBALIMM K OBJIa/IEHHIO KYJIbTYPOM aKTUBHOT'O UCIOJIb30BAHUS
CJIOBapel U APYTUX MOUCKOBBIX cucTeM. OOyUaroL[uiicss CMOKeT:
* orpejeniATh He0OX0JMMbIe K/I0ueBble TIOMCKOBbIE C/I0Ba U 3aripoChl;

* OCYLIeCTBJIAATh B3aUMOZENCTBUE C 3JIEKTPOHHBIMU OUCKOBBIMUA CUCTEMaMU,
C/I0BapsSiMU;

* (opmMHpoOBaTH MHOXKECTBEHHYIO BLIOODKY 13 MOMCKOBBIX UCTOUYHHUKOB [I/IsT
00BeKTHUBHU3ALIMY Pe3y/IbTaTOB MTOUCKa;

® COOTHOCHUTH IOTyUYEHHbIEe pe3y/IbTaThl IOMCKA CO CBOEH eSTe/IbHOCTHIO.

KommyHukaTuBHbie YY1

11. YMeHue oOpraHu3oBbIBaTb y4yeOHOe COTPYAHMUECTBO UM  COBMECTHYIO
JesiITeIbHOCTh C YuWTe/leM U CBePCTHHKAMM; paboTaTh WHAWBHUAYa/JbHO W B TpYIIIe:
HaXO[UTh 00IIlee pellleHWe W pa3peliaTbh KOHQJIMKTBI Ha OCHOBE COTJIACOBAHUS TIO3WLIUN U
yueTa WHTepecoB; ¢HOpMy/IMpOBaTh, ApryMeHTHPOBaTh M OTCTaWBaTh CBOe MHEHUe.
OO6yyJaromuiics CMOKET:

— ompeJensTb BO3MOXXKHbIE POJIK B COBMECTHOM ZiesITe/TbHOCTH;
— Wrparh OMpeie/ieHHYI0 POJib B COBMECTHOH JieITeTbHOCTH;

— TMPUHUMATh MO3UIHMI0 cobeceTHYKA, TTOHUMAsI TTIO3ULIUIO IPYTOro, pPa3iMyaTh B €ro

peun: MHeHUe (TOUKY 3peHMUs1), I0Ka3aTe/IbCTBO (apryMeHThI), (PaKThl; TUTIOTE3HI,
aKCHOMBI, TEODUY;

— ompeJeNaTb CBOM /IeHCTBUS U IeHiCTBUS TTapTHePa, KOTOPbIe CIIOCOOCTBOBAN WU
TMIPensITCTBOBA/IM MPOAYKTUBHON KOMMYHUKALWY;

— CTPOMTh TIO3UTUBHbBIE OTHOILIEHHSI B TIpoLjecce yueOHOI U ro3HaBaTeIbHON
JledATe/IbHOCTY;

KOPPEKTHO Y dPr'YMEHTHPOBAHHO OTCTdWMBATh CBOKO TOUKY 3p€HHs, B JHCKYCCHUH

YMETb BbIIBUTaTb KOHTPapryMeHThI, repedpa3rpoBaTh CBOKO MbIC/b (B/1ajjeHue
MeXaHHW3MOM 5KBHUBa/IEHTHBIX 3aMeH);

— KPUTHYECKH OTHOCHUTHBCA K CO6CTB€HHOMy MHEHHIO, C 1O0CTOMHCTBOM IIPHU3HABATH
OILIMOOYHOCTH CBOEI'0 MHEHUS (ECJ'[I/I OHO TaKOBO) N KOPPEKTHUPOBATL €T'0;



— TpejJiaraTh albTEPHATUBHOE pelleHre B KOH(QIMKTHON
CUTYyallUy; — BbIeNATh OOIIyI0 TOUKY 3peHUs B
[ICKYCCHY;

— [IoroBapuBaThCs O TIpaBW/IaX U BOMPOCAax Jijsi 006CyKeHrsi B COOTBETCTBUU C
MOCTaB/IEHHOW Mepe/ TPYNIon 3a/iauel;

— OpraHW30BBIBATh yueOHOEe B3aMMO/IEMCTBHE B IpyTIrie (OIpe/e/sTh 0011e ey,
pacrpe/ie/isiTb POJIU, I0rOBapyUBaThCs APYT C APYTOM U T. 1I.);

— YCTPaHATh B PAMKax /AMaiora pa3pbiBbl B KOMMYHHKAI[UH, 00y C/IOB/IeEHHBIE
HeTIOHUMaHHeM/HeTIPUSITUEM CO CTOPOHBI cobecelHUKA 3aiaut, (OPMBI UM COZIEP>KAHUS
Jiiasiora.

. YMeHre O0CO3HaHHO WCIONb30BaTh peueBble CPeACTBA B COOTBETCTBUM C
33/laueil KOMMYHUKAILIUM /i1 BbIpaXKeHUS CBOMX UYYBCTB, MbIC/eH U TIOTpeOHOCTeM s
TJIAHUPOBAHUS Y PETYJISILUU CBOEeM [leTe/IbHOCTH; B/laJileHre YCTHOW U TTMCbMEHHOM peyblo,
MOHOJIOTUUECKOM KOHTeKCTHOM peubto. OOyUaroIuiicss CMOXKeT:

* ompeensTh 33/lauy KOMMYHUKAI[MM U B COOTBETCTBUU C Hell 0TOMpATh peueBbie
Cpe/ICTBa;

* oTOMpaTh U UCTIOJIL30BaTh PeUeBbie CPe/ICTBA B ITPOI[eCCe KOMMYHHUKALIAH C
JIPYTUMM JIFOAbMU (Juasor B nape, B Majou Fpymmne u T. [1.);

* [Ipe/iCTaB/sITh B YCTHOW WJ/IM MHMCbMEHHOU (popMe pa3BepHYTHIN jlaH COOCTBEHHOM
JlesITeNTbHOCTY;

* cobsroaTh HOPMBI TyOTMUHOM peur, perJiaMeHT B MOHOJIOTe U AUCKYCCHU B
COOTBETCTBUU C KOMMYHHUKAaTUBHOM 3ajjauen;

* BBICKA3bIBaTh U 00OCHOBBLIBATH MHEHHE (CY)K/IE€HHe) U 3arpallifiBaTh MHEHHE
rapTHepa B paMKax /IMajiora;

¢® NPpUHUMATH pellleHKre B Xo4e Arajora U COrjiaCoBhBIBATE €ro C CO6EC€,£[HI/IKOM;

® (CO3J4aBaTh IMMCEMEHHbBIe «K/IUIIKMPOBAHHBIE» W OPUT'MHAJIBHEIE TeKCThI C
HCII0/Ib30BaHHUEM HQO6XO,£[I/IMI:»IX PeUYEBLIX CPEACTB;

* 1CI0/ib30BaTh BepbasibHbIe Cpe/iCTBa (CpeCTBa JIOTMUeCKOW CBS3U) /ISl Bbiie/ieHUs
CMBIC/IOBBIX OJIOKOB CBOETr0 BBICTYII/IEHHS;

* UCMO/b30BaTh HeBepOasibHbIE CPeICTBA WM HarJIsiJHble MaTepUasbl,
MO/IrOTOB/IeHHbIe/0TOOpaHHbIe TI0/] PYKOBO/CTBOM YUUTe/Is;

¢ J1ej1aThb OL[EHOHHBIIZ BBIBO/J, O JOCTMPKEHHUU LI€JIM KOMMYHHUKALIMKX HETIOCPpeACTBEHHO
Iocjie 3aBepiieHrsd KOMMYHHUKATHUBHOI'O KOHTAKTA U 000CHOBLIBATE €ro.

o dopMUpOBaHUE W Pa3BUTHE KOMITIETEHTHOCTH B 00/1aCTH UCITO/Tb30BaHUSI
MHGMOPMaI[OHHO-KOMMYHHKALIMOHHBIX TexHosorui (ganee — MKT). O6yuaroruiics
CMOJKeT:



* lle/ileHarpaB/eHHO UCKaTh U UCT0JIb30BaTh UH(POPMALIMOHHbIE PeCypChI,
HeoOXouMbIe /i pellieHus1 yueOHbIX U TTPAKTHUUeCKUX 3aZiau ¢ moMoInbio cpencts UKT;

* BbIOMpaTh, CTPOUTH U UCIIOJH30BaTh aZieKBaTHYH MHGOPMAL[MOHHYIO MOZEe/b AJis
repejayd CBOUX MbIC/I€M CpeACTBAMM eCTeCTBEHHbIX U (hOpPMa/bHBbIX S3bIKOB B
COOTBETCTBUU C YCIIOBUSIMU KOMMYHUKALIAY;

*  BbAEMATb WHGOPMALMOHHBIA acleKT 3aZilaud, OIepyupoBaTh JJaHHBIMH,
HCI10/Tb30BaTh MO/ie/Tb PellleHus 3a/lauu;

® WCTO/b30BaTh KOMITbIOTEPHBIE TeXHOJIOTHH (BK/IIOUasi BIOOpD a/leKBaTHBIX 3ajjaue
MHCTPYMEHTA/IbHbIX TPOrpaMMHO-aNMapaTHbIX CPEeACTB W CEPBUCOB) [Jsl  pelleHust
MHGOPMAIMOHHBIX M KOMMYHHUKAIMOHHBIX YUeOHBbIX 3a/lau, B TOM UHC/e: BBIUHC/IEHHE,
HarvcaHuve rviceM, COUMHEeHUM, JOK/Ia/loB, pedepaToB, CO3/laHe TIpe3eHTalyi U Ap.;

¢ HCIIOJIb30BdATh I/IH(bOpMaI_[I/II-O C yueToOM 3TUUECKHX U IIPABOBLIX HOPM;

* ce3/aBaThb MH(OpPMALMOHHbIE PeCypChl PA3HOTO TWIA M [/isl pa3HbIX ayAUTOPUM,
cobmoiaTh UHGOPMAI[MOHHYIO TUTHEHY 1 TIpaBUIa MHPOPMAaI[MOHHOM 6e301acHOCTH.

MertaripeAMeTHbIe pe3y/bTaThbl OCBOEHUS a/JalITUPOBAaHHONW 0O6pa30BaTe/IbHOM MPOTrPaMMBbI
OCHOBHOTI® 00111er0 00pa30BaHUs [J0/DKHBI OTPaXKaTh:

=AU TJIYXUX, CJ'Ia6OCJIbIH_IaIJ_[I/IX, IMMO3HOOIJIOXIIINX O6Y‘—I&I—0H.[HXCHI

* BJ/IaJileHWe HaBbIKaMU OTIpeZieJieHHsl 1 MCTpaB/IeHUs CrieliuuecKux OmmboK
(arpaMMaTH3MOB) B MMCbMEHHOUW U YCTHOU peuu;

JJ1s1 00YYarOIIUXCS C paCCTPOMCTBAMM ayTUCTUUECKOTO CrieKTpa: (hopMUpOBaHUe

CMOCOOHOCTH TJIaHUPOBAaTh, KOHTPOIMPOBATh 1 OlleHUBaTh COOCTBEHHbIE
yueOHbIe IeMCTBUS B COOTBETCTBHHM C ITOCTABJ/IEHHOM 3a/jaueil U YCIIOBUSIMU ee
peasii3aliyy TIpyU COTIPOBOXKAOIIIel TIOMOII[H Te/larorMueckoro paboTHUKa U
OpraHu3ylollel IOMOLLY ThIOTOPa;

* (hopMHpoOBaHUe YMeHUS Ompe/iensaTh Haubosiee 3¢ heKTUBHbIE CITOCOObI
JOCTW)KEHUS pe3y/ibTaTa MPU COMPOBOXKAAIOLIEN MOMOLM MeAaroruueckoro
pabOTHMKA U OpraHU3yHoIIlei IOMOIIU ThIOTOPA;

* (hopMHpoBaHNe YMeHUS BLITIO/HATD JIeHCTBYS 10 3a/JaHHOMY aJITOPUTMY WX
oOpasily TIp1 COTIPOBOK/atolijeli TIOMOIIY TieZlaroruueckoro paboTHUKa U
OpraHu3ytolieii ToMOIIU ThIOTOPA;

* (opMHpOBaHHEe yMEHUS OLleHMBAaTh Pe3y/bTaT CBOEU JesiTe/lbHOCTU B
COOTBETCTBUH C 33/IaHHBIMH 3Ta/IOHAMU [PU OPraHU3YIOLel TTOMOLLY ThIOTOPa;

o (bOpMI/IpOBaHI/Ie YMEHUA dA€KBATHO pe€arvpoBdTh B CTaHﬂapTHOﬁ CUTyadllH
Ha yCIiexX ¥ Heydauy, KOHCTPYKTHBHO ,[LEIZCTBOB&TL AdKe B CUTyalUAX
HeyCIieXxa 1rpu OpFaHI/IBYI-OH_IEI‘/JI IMOMOIIH TBIOTOPAd;

* pa3BUTHe CITIOCOOHOCTH CAMOCTOSITE/ILHO 00PATUTBCSK TIe/Jar OTHYeCcKoMY
paboTHUKY (Tlefarory-rcruxosory, ColuaaIbHOMY Tefarory) B cydae TMUHBIX
3aTpy/IHEHUM B pellleHUH KaKoro-inbo BOIIPOCa;



* (opMHpOBaHHE yMEHUSI aKTUBHOI'O UCMO/Ib30BaHUS 3HAKOBO-CUMBOIMYECKUX
CpeACTB Ayis TIpeicTaB/ieHuss UHPOpPMaLMu 00 M3yuaeMbiX 00BeKTaxX |
rpoLjeccax, pas3/inyHbIX CXeM pellleHus yueOHbIX U MpaKTUUeCKuX 3a/jau Mpu
OpraHu3yolLLel TOMOILY IeZjarora-rc1uxosiora v TbroTopa;

pa3BUTHE CITIOCOOHOCTH CaMOCTOSITETBEHO ,E[EI\/’ICTBOBB.TB B COOTBETCTBHH C
3dAdHHBIMHU 3Td/IOHAMHU IIPpHU TTOHUCKE I/IH(l)OpMaL[I/II/I B Pad3/IMYHBIX MCTOUHHKAX,
KPUTHUYECKU OL€HMBATHL W HMHTEPIIPETHUPOBATL I10/Iy4d€MYIO I/IH(bOpMa]_II/II-O 3
Pa3/IMYHBIX UCTOYHHUKOB>.

Ilnanupyemble nipegMeTHbIe pe3y/abTaThl:
BbInyCKHMK Hay4YMTCA B 5-6 Kiaccax (/11 MCI0/Ib30BaHUsA B IIOBCE/JHEBHOU

YKU3HH M o0ecrieueHNsi BO3MO)XXHOCTH YCIIEITHOT'0 MPO/0/DKeHUs1 00pa30BaHUs Ha
0a3o0BOM ypoOBHe)

* OmnepupoBath Ha 6a30BoM ypoBHe(*3/eCh U [jajiee — pacrio3HaBaTh KOHKPETHbIE
TIpUMephI OBIIUX TTOHSATHUM T10 XapaKTepHBIM IMPHU3HAKaM, BLITIOHATH JeHCTBUS B
COOTBETCTBUU C ONpeZie/IeHHeM Y TTPOCTEUILIMMHA CBOMCTBaMU MOHSITUM,
KOHKPETH3HUPOBaTh IIPUMepaMHu 00II/e TIOHATHSA.) TTOHATUSIMH: MHOKECTBO, 2JIEMEHT
MHO>KeCTBa, MOJMHOKeCTBO, MMPUHA/IJIE)KHOCTb;

* 33/|aBaTb MHOXXeCTBAa MepeurcieHreM UX 3J1eMeHTOB;
HaXOZAWTD TepeceueHmre, 00beJuHEHHe, TTIOIMHOXKECTBO B TIPOCTEUIITNX CUTYALIUSX.
B noBcegHeBHOM )KU3HU M IPH U3YyUYeHUM APYrvX NpejMeTOoB:
® pacrno3HaBaTh JIOTUYECKU HEKOPPEeKTHBIe BbICKa3bIBAHUS.
Yucaa

* OrnepypoBaTh Ha 0@30BOM YPOBHE TOHATHSMU: HaTypaJbHOE UKCIIO, I1eJI0e UYHCIIO,
0OBIKHOBeHHast JIpo0b, AecsaTHUHast Apobb, CMelllaHHOe UKCJ/I0, PaljiOHA/ILHOEe YHCJIO;

* JCII0/Ib30BaTh CBOKMCTBA UKCE/ U MTpaBUIa AEMCTBUM C paliMOHAIbHBIMU YUCIaMU
TPY BBITIO/THEHWH BbIUMC/IEHUN;

* MCII0JIb30BaTh MPU3HAKU [eIMMOCTH Ha 2, 5, 3, 9, 10 npu BbITIO/THEHUMN
BBIUMC/IEHUW U pellleHUU HeC/I0XKHBIX 3a/]ay;

® BBbIIIOJ/IHATE OKPYIJIEHKWE PALJMOHA/IbHBIX YHMCEe/I B COOTBETCTBHH C
IMMpaBWidaMH; ® CPABHHUBATL PAIIMOHAJ/IbBHBIE UKW CJld.

B noBcejHeBHOM )KU3HU ¥ NPU U3yYeHHH [IPYTUX NMPeAMETOB:
* OL|eHMBAaTh pe3y/bTaThbl BHIYMCIIEHUN NP PeLleHUH NPaKTUUeCKUX 3a/1ay;
® BBINO/HATE CDABHEHUE YKCEeJT B Pea/IbHbIX CUTYaLUsX;

COCTaBJ/ISITb UYMC/IOBblE BBIPAKEHUS TIPU peLleHUM MpPaKTUUYeCKUX 3a7ad U 3azad
U3 [Ipyrux

yueOHBIX TIPeZIMeTOB.



CTaTuCTHKAa U TeopUsA BepOsATHOCTEN
* [IpencraBisiTh JaHHbIE B BU/ie TabuL], Juarpamm,
yuTath MHGOpPMALHIO, TIPEJICTaBIeHHYO0 B BU/e TaO/IULIbl, JUarpaMMmBbl.
TekcToBbIe 3a/jauH

* Pemiath HeCJIOXKHbIE CHOJKETHBIE 3a/lauM pa3HbIX TUMOB Ha BCe apu(dMeTUUecKue
JeNCTBUSI; CTPOUTH MOJIe/Tb YCIOBUS 3a/lauM (B BUie TaOIUILIbI, CXeMbl, DUCYHKA), B
KOTOpOM ZIaHbl 3HAaUeHUs [IBYX U3 TPeX B3aUMOCBSI3aHHBIX Be/IMUWH, C L|e/IbI0 TTIOMCKa
pellieHUs 3ajauy;

* OCYIIeCTB/ATh CI10COD MOMCKa pellleHus 3a/laui, B KOTOPOM pacCy’KJeHue CTPOUTCS
OT YCJIOBUSI K TpeOOBaHMIO UM OT TpeOOoBaHUs K YCI0BHIO;

® COCTaBJIATH IVIaH pelIeHus 3a1aul;
® BLIJeJIATH 3TAallbl pellieHud 3aJa4ul,

*  UHTEepIIPeTUpPOBaTh BBIUMC/IUTE/bHbIE pe3y/lbTaThl B 3ajade, WCC/IeZ0BATh
TOJTyueHHOe pellieHre 3a/jauy;

* 3HATb pa3/Mure CKOPOCTel 00beKTa B CTOsiUel Bojie, IPOTUB TeUeHHS U 110
TeUeHHIO PeKH; ® pellaTh 3a7jaui Ha HaXOyK/leHWe YaCTU urc/ia v YKc/a Io ero
YyacTy;

* DpelllaTh 3a/laud pa3HbIX TUIMOB (Ha paboTy, Ha TIOKYNKH, Ha [BWKEHUe),
CBSI3bIBAIOIUX TPU BeJIMUWHBI, BbI/Ie/ISITh 3TU BEJIMUMHBI U OTHOILIEHUS] MEX/y HUMU;

¢ HaXOJWTHb IIPOLIEHT OT 4UKMCJid, YKMCJIO II0 IIPOLIeHTY OT Hero, HaXO4WTh IIPOLIeHTHOe
OTHOIIIeHHEe [BYX UHCeJl, HaXOAWThb INPOLEHTHOE€ CHM)XEeHHE W/IM TIPOLIEeHTHOE ITOBLIIIEHHE
Be/IMUMHBI;

* pellaTh HEC/IOXKHbBIe JIOTUUeCKUe 3a/lauld MeTO0M PacCy K/|eHUM.
B noBceiHeBHOM >KU3HH U NPU U3yUE€HHH JIPYTUX NMPeAMEeTOB:

* BBIJIBUraTh TMMOTE3bl 0 BO3MOXKHBIX TIpPe/le/IbHbIX 3HAaUeHUsIX UCKOMbBIX BeTMUUH B
3a/1aue (JenaTh IPUKUJKY)

HarnspHnas reomerpus
I'eomeTrpuueckue purypbi

* OrnepupoBaTh Ha 0a30BOM YpOBHe MOHSITUSMM: (UTypa,TOUKA, OTPE30K, IpsimMasi,
Jly4, JIoMaHasi, yroJji, MHOrOyI'OJ/IbHUK, TPeYrOJIbHUK Y UeTbIPeXyro/IbHUK, [IPIMOYTO/IbHUK U
KBa/[paT, OKPY>XKHOCTb M KpYT, NPSMOYTOJIbHBIM Tapaenenurnes, Kyb, map.l3o0pakaTsb
v3yuyaeMble (UIypbl OT PYKU U C TIOMOLLbIO JIMHEWKHU U LIUPKY/JISL.

B noBceiHeBHOU >XKM3HU ¥ NPH U3yUeHHH JIPYTUX NMPeAMETOB:

. pellaTh MpakTUUeCKUe 3ajlaud C IPUMeHeHeM MPOCTEULLNX
CBOMCTB (UTYP.



I/IBMEPEHI/IH M BBIUYNC/IEHUA

* BBINOJHATh U3MEpeHue [JWH, pacCTOSIHUM, BEeJUUMH YIJOB, C TIOMOILbIO
WHCTPYMEHTOB [I/Is1 U3BMepPEeHWH JJIVH U yTJIOB,;

* BBIYUCISTH IJIOLIAIA MPSMOYTOJIbHUKOB.
B noBceHeBHOM >KU3HH U NPU U3yUE€HHH JIPYTUX NMpPeAMeTOB:

* BBIYUC/IATH PACCTOSIHUSA HA MECTHOCTH B CTaHJapTHBIX CUTYaLUAX, IUIOLagu
NPSIMOYT'OJIbHUKOB; ® BBITIOJIHATE NTPOCTENUILIVe TTIOCTPOEHUSI U U3MepeHHs Ha
MeCTHOCTH, He00X0/lMble B peasibHON

JKHU3HU.
I/ICTOPI/IH MdTeéeMdTHKH

® ONUCBIBATH OT/Ae/IbHBIE BbIJAIOIIMEeCd pe3y/bTaThl, IIO0/JIyYeHHbIe B XOJe pa3BUTHA
MdTEMATUKH KdK HAYKH;

* 3HaTb MpUMepbl MaTeMaTHYeCKUX OTKPbITUM W UX aBTOPOB, B CBSI3U C
OTeueCTBEHHOM Y BCEMUPHOU UCTOPUEN.

BbINyCKHUK MOJTYYHT BO3MO)KHOCTh HAyUHUTHCA B 5-6 Kitaccax (J/1s1 obecrieueHust
BO3MO)XHOCTH YCIIELITHOT'0 MPOJ0/DKeHUs1 00pa3oBaHus Ha 0a30BOM U
yryiy0/IeHHOM yPOBHAX) JJIeMeHThI TeOPUH MHO)KeCTB M MaTeMaTHYeCKOou
JIOTUKH

OrnepupoBath” ( 3HaTH OIpe/eeHre TOHITHS, YMETh MOSACHATL €r0 CMBIC/, YMETh
WCII0/Ib30BaTh TIOHSITHE U €ro CBOMCTBA MPU MPOBeJeHUM PacCy>XAeHUM, 10Ka3aTe/lbCTB,
pelleHnH 3a/au.) MOHATUSMU: MHOYKECTBO, XapaKTepPUCTUKU MHOKECTBA, 37IEMEHT
MHO’KeCTBa, MMyCToe, KOHEUHOe ¥ OeCKOHeUHOe MHOXKeCTBO, TTOZMHOKECTBO,
TIPUHA/IJ1e)KHOCTh,

. ornpegesjadarb  IIPpUHAAJIEX)KHOCTbL  3JIEMEHTa  MHOXXeCTBY, O6’I:>€,£[I/IH€HI/II-O u
rnepeceueHr0 MHOXXECTB; 3da[1dBdTb MHOXECTBO C IIOMOIIBIO II€epeyrC/IeHUsA S/1€MEHTOB,
CJIOBECHOI'O OITMCaHHA.

B noBceHeBHOM >XU3HH U NPYU U3yUEHHH /IPYTrUX NpeAMeTOB:
* pacrosHaBaTh JIOTUYECKU HEKOPPEeKTHbIe BbICKA3bIBAHUS;
CTPOUTD L[eIIOYKH YMO3aK/IF0UeHUN Ha OCHOBE UCII0/1b30BaHUs IIPaBUJl JIOTUKHU.

Yucia

* OmnepupoBaTb MOHATUSIMU: HaTypaJbHOE YKCJI0, MHOXECTBO HaTypa/bHbIX UHCe,
1[e/loe YMC/I0, MHOKeCTBO LieJibIX uuces, OObIKHOBeHHasi ApoOb, [ecsiTuuHasi [poOb,
CMeIlaHHOe  YMCJIO, palMOHa/JIbHOe  YWCJI0, MHOXECTBO  palMOHA/JBbHBIX  YHCel,
reoMeTpryeckass WHTepIpeTaliysi HaTypa/JbHbIX, LeJblX, palMOHaIbHBbIX; TOHUMAaTb W
OO0BSICHATb CMBIC/ MTO3UITMOHHOMN 3aICU HaTyPa/IbHOTO UMCIIA;



* BBLINIOHATH BLIUKMC/IEHUS, B TOM UMCJ/Ie C WCI0JIb30BaHWEM TIPMeMOB paliMOHa/IbHBIX
BBIUMCJ/IEHU, 000CHOBBIBAThH allTOPUTMbI BHITIOJIHEHUS [IeHiCTBUM;

* HCIO/b30BaTh MNPU3HAKWA [JeIuMOoCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbl u
TIPOU3Be/IeHUsT UhCel TIPU BBIMOJTHEHWM BBIUKMC/IEHUN W pellleHuH 3aJjlay, 000CHOBBIBATH
TPU3HaKM [1eJIMMOCTH;

e  BBITIOJIHATH OKPYIJIEHWE DAlJMOHA/IBHBIX UHCEJI C BB,Z[aHHOﬁ TOYHOCTBIO,

e  VIIOPSZIOUMBATH YKC/IA, 3aIIMCAHHBIC B BH/Ie 0OBIKHOBEHHBIX U JeCATHUHBIX
npobeti;

o Haxoautb HO/I 1 HOK uuicen u Mcnosb30BaTh WX MPU peLleHnd 3a/a;.

OreprpoBaTh MMOHATHEM MOAYJ/Ib UMCJ/ld, reOMeTprUYeCKasd MHTePIIpeTalsa MOAYJIA
YHuciaa.

B HOBCEﬂHEBHOﬁ JKHU3HU U IIPHA U3YyYE€HHUHU APYIruXxX MpeamMeToB:

* [pPUMEHSITh TIpaBWIA MPUOJKEHHbIX BBIUMC/IEHUHN TIPDU pelleHUM MPaKTUYeCcKuX
3a/]au 1 pelleHuH 3a/1au IPYyTHUX yueOHBIX TIPeMETOB;

¢ BBINIOJIHATE CpaBHeHHEe pe3yJ/IbTaTOB BBLIUMC/IeHUI IMprU pemeHrurn IMPAKTUYECKHX
3d4/ia4, B TOM Uuc/ie HPI/I6J'H/I}KEHHBIX BquHCHEHHﬁ;

® COCTAaBJIATH YMC/IOBBI€ BBIDa)KEHHA W OLleHHMBATh WX 3HAUEHHA IIpU pelleHHun
TMPAKTUUYECKUX 3a/id4 U 3d4d4 U3 IPDYI'HUX y‘—IE6HbIX MpegMeTOB.

YPaBHEHI/lH U HEPABEHCTBA

* QOrnepypoBaThb MOHSTUSIMU: PAaBEHCTBO, UKC/IOBOE PAaBEHCTBO, ypaBHeHUe, KOPeHb
ypaBHEHUS], pellieHre YPaBHEeHUsl, YUC/I0BOe HEPAaBEeHCTRBO.

CraTucTtuka u TEOpUA BEpOHTHOCTEﬁ

* OnepupoBaTh TTOHATUSIMU: CTO/I0UAThIe U KPYTOBbIe JUarpaMMbl, TaO/IULIbI JAHHBIX,
cpenHee apudMeTHueckoe, W3BIeKaTh, MH(OPMAIWIO, TIPeACTaB/IeHHYI0 B Tabivilax, Ha
JMarpaMmax; COCTaBJIATb TaOJIUI[bI, CTPOUTh JJarPaMMbl Ha OCHOBE JIaHHBIX.

B HOBCEAHEBHOi"I JKHU3HU U IIPH U3YyYE€HHUHU APYIruX MIpegMeToB:

o W3B/iIeKaTb,  WHTEPIIPETHPOBaTh U Tmpeobpa3oBbiBaTh  WHGOpPMAIHIO,
Tipe/iCTaB/IeHHYI0 B Tab/iMllax U Ha JuarpaMmmax, OTPa’karolllyto CBOMCTBA U XapaKTepUCTUKU
peanbHBIX MPOL[eCCOB U SIBJIEHUMU.

TekcToBbIe 3aga4uu

* _Pemate OpocThie 14 C/I0KHBIE 337,a4M pa3HbIX TUIOB, a TakKe 3a/aud ITOBBIIIEHHOU
TPYAHOCTH;

¢ MCII0/JB30BATh pa3HbIe KpPAaTKHe 3aIllMCHh KdK MOJe/IM TeKCTOB C/JIO0XXHBIX 3ajay [JId
IOCTPOEHHA TTOMCKOBOM CXeMBbI U pelieHud 3a4a4;



°* 3HaTh U TIPUMEHATh 00a criocoba TOMCKa pelleHUs 3a7au (OT TpebOBaHMS K
YCJIOBUIO U OT YC/IOBUS K TpeOOBaHUIO);
°

MO/IeJIMPOBaTh PaCCy KeHUs IPU MOUCKEe PelleHrs 3a/1au C [TOMOLLbI0
rpacxeMbl; BbIZE/ISATh 3TAlbl PELleHrs 3a/laud U COiep>KaHHe KaKI0ro
yTara;

*  UHTEepIIPeTUPOBaTh BBIUMC/IUTE/bHbIE pe3y/lbTaThl B 3ajade, WCC/Ie[0BaTh
T0JIyuYeHHOe pellieHre 3a/jauy;

®  aHa/M3UpOBaTh BCEBO3MOXKHbIE CHUTYallUM B3aMMHOIO pPAacClOJIOKEHUs] [IBYX
00BEKTOB M M3MEHEHHe MX XapaKTePUCTHK ITPU COBMECTHOM /JIBWKEHUH (CKOpPOCTb, BpeMS,
pacCcTosiHUe) TIPU pellleHWH 3a/lad Ha JIBIKeHHe JBYX OOBeKTOB KaK B OJHOM, Tak U B
MPOTUBOIIO/IO)KHBIX HallpaB/IeHUSIX;

* HCC/Ie0BaTh BCEBO3MOXKHbBIE CUTYaL[MU MPU PELleHWH 3a/lad Ha JIBH)KEeHHe 110 peKe,
paccMaTpuBaTh pa3Hble CUCTEMbI OTCYeTa; pelliaTh pa3HooOpasHble 3a/lauM «Ha YacTh»,

* pemath U OOOCHOBBIBATH CBOe pellleHWe 3aay (BbIJENATh MaTeMaTU4yecKyro
OCHOBY) Ha HaxOX/eHWe YaCTh YMCJla U YMC/Ia 10 ero YacTH Ha OCHOBe KOHKDETHOTO
CMbIC/Ia Jpoou;

® 0CO3HaBaTh U OOBIACHATH NAEHTUYHOCTb 3a4d4 Pd3HBIX THUIIOB, CBA3LIBAIOIHWX TPHU
Be/TMYMHBI (Ha pa60Ty, Ha ITOKYIIKH, Ha ,Z[BI/I)KEHI/IE); BbIJE€JIATE 3TW Be/IMUKMHBI U OTHOILLIEHUA
MEXYy HUMH, TIDUMEHATb UX TIPU PEIIEHWH 3d[0d4Y, KOHCTPYHUPOBATH COOCTBEHHbIE 3a4d4Yn
YKa3daHHBIX THIIOB.

B HOBCEAHEBHOﬁ JKM3HHU U IIPU U3YUYEHHUH JPYTHUX IIPEAMETOB:

® BBIEJATH NPU peLIeHWM 3a/lauy XapaKTepUCTHMKW paccMaTpyMBaeMOM B 3ajave
CUTYyal[uM, OTJMUHbIE OT peasbHbIX (Te, OT KOTOPbIX abCTparupoBaiucCh), KOHCTPYHPOBATh
HOBble CUTyalL[d C YUYeTOM 3TUX XapaKTepUCTUK, B YaCTHOCTH, IpU pelleHuu 3aJay Ha
KOHLIEHTpAL|¥, YUYUTBIBATh IUIOTHOCTh BEILleCTBa;

* pellaTh ¥ KOHCTPYHMPOBATh 3alaud Ha OCHOBe PAaCCMOTPEHUSI peasibHbIX CUTYaLUi,
B KOTOpbIX He TpeOyeTcss TOYHBbIM BBIUMCIUTEIbHBIA pe3yJ/bTaT, pellaTh 3aJaud Ha
JIBIKEHHe T10 peKe, pacCMaTpuBasi pa3Hble CUCTEMbBI OTCYeTa.

Harnsigaasi reomeTpus
I'eomeTpuueckue (purypbl

¥13BjieKaTh, UHTEPIIPETUPOBATh U NPeoOpa30BbIBaTh MHPOPMALMIO O FeOMeTPUUeCKUX
durypax, mpeAicTaB/IeHHYIO Ha UepTekax; n300pa)kaTh u3ydyaeMble (GUTyphbl OT PYKH U
C MIOMOIIbI0 KOMITbIOTEPHBIX UHCTPYMEHTOB.

I/IBMEPEHI/IH H BbBIYHNC/IEHUA

® BLINIOJIHATH U3MepeHue [1JIMH, paCCTOHHHﬁ, BeJ/IMYHWH YIJIOB, C ITIOMOLIBIO
MHCTPDYMEHTOB [JIsd HBMEPEHHﬁ OJIMH U YI'JIOB;



* BBIYUC/IATH TUIOIAJN MTPSIMOYTO/IHUKOB, KBa/[PaTOB, 00beMBI MPSIMOYTOTbHBIX
napa’siiesienurnesoB, Ky0Oos.

B noBceHeBHOM >XKU3HU U NPU U3yU€HHH /IPYTrUX NMpPeAMeTOB:

e ® BBIYMC/ISTH PACCTOSIHUS HA MECTHOCTHU B CTaH/APTHBIX CUTYaLUsIX, TIJI0LIAIA
yUaCTKOB TIPSIMOYTOJIbHOM (pOopMbI, 00BeMbI KOMHAT;
°

BBITIO/THATH IMPOCTEMIIHe TOCTPOeHHs] Ha MeCTHOCTH, He0OXOIUMbIe B
peayibHOM JKHU3HH; OLIeHUBATh pPa3Mepbl peaTbHBIX 00bEKTOB OKPY KaloII[ero
MHpa.

HNcTopus mareMaTuKu

* XapakTepr30BaTh BKJIa/| BbIJAIOLIMXCS MaTeMaTUKOB B Pa3BUTHE MaTeMaTHUKU U
VHBIX HAayUHBIX 00JacTel.

BbInyckHHK HayuuTca B 7-9 Kiaccax (/11 MCI0/Ib30BaHUA B IOBCEJHEBHOU JKU3HHU
U obecrieueHUs1 BO3MO)XXHOCTH YCIEIIHOr0 NMPo/0/DKeHus o0pa3oBaHus Ha 0a30BoM

YPOBHe)

JJ/1eMeHTbI T€OPpUH MHOXXECTB U MaTeMaTHUYeCKOH JIOTHKH

* Onaepuposath Ha 6a30BoM ypoBHe(®3/1ech U Jjajiee — paclo3HaBaTh KOHKPETHEIE
MIPUMepHI OOIIUX TTOHATHH 10 XapaKTePHBIM IMPHU3HAKaM, BLITIOJTHATE 1eHCTBUS B
COOTBETCTBUU C OTpeJe/eHreM U MPOCTEeUIIMMU CBOMCTBAMU TTOHSTHN,
KOHKDEeTU3MPOBaTh NIpUMepamMu 0011vie TIOHSATHS.) TTOHSATUSIMU: MHOXKECTBO, JIeMeHT
MHO>KeCTBa, MMO/IMHOKeCTBO, MMPHUHA/IJIe)KHOCTh; 3a/laBaTb MHO>KECTBA MepeurcieHreM UX
5/7IEMEHTOB;

* HaxXOJWTh MepeceueHre, 00beAMHEHWE, TOMHOXKECTBO B IMPOCTEUIIINX CUTYaLUSIX;

* omepypoBaTh Ha 6a30BOM ypOBHe MOHSATHSIMU: OTIpe/ie/ieHre, aKCoMa, TeOpeMa,

A0Ka3dTe/IbCTBO; N IMMPpUBOAWUTL IMPUMEDPHI 1 KOHTPIIDUMEDLI OJId ITOATBEPXXAEHUA
CBOHMX BbICKa3bIBaHUM.

B noBceiHeBHOM >XKU3HU U NP U3yUEHHH /IPYTUX NPeAMEeTOB:

* UCIO/Bb30BaTh Ipaduueckoe Mpe/CcTaB/IeHMe MHOKECTB [Jisi OMMCAHUS peasibHbIX
TIPOLIeCCOB U sIBJIEHUH, MU pellieHnH 3a/lau IpyruX yueOHbIX MpeZiMeTOoB.

Yucia

* OnepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSIMH: HaTypaJbHOE UHCIIO, IeJI0e UKCIIO,
OoObIKHOBeHHast [Ipo0b, JecsATHuyHasi ApoOb, CMellaHHasi ApoOb, palMOHAIbLHOE YUCJIO,
apudMeTHUeCKUM KBaZpaTHbIM KOpeHb; UCII0/b30BaTh CBOMCTBA UKCe/l U TIpaBU/ia JAerCcTBUM
TIPY BbITIO/THEHWHW BbIUMC/IEHU;

®*  UCI0JIb30BaTh TPU3HAKU [JeJquMOCTM Ha 2, 5, 3, 9, 10 1ip¥ BBINIOJTHEHUH
BBIUMC/IEHWW Y PellleHUH HEeCJ0KHBIX 3a/lay; BBIMOJIHATh OKPYI/IeHHEe PALMOHAIbHBIX YMCe
B COOTBeTCTBUM C T[paBWlaMM ;OL[€HMBAaTb 3HaueHWe KBaJpaTHOIO KOPHA U3



TMMOJIOATE/IbHOT'O 1IE/I0I0 UMC/id; PAdCIIO3HABATH PALJMOHAJ/IBHBIE MU UPPALIMOHAJIbHBIE UHNCIId,
CpdBHUBATL YMCJId.

B noBeejHeBHOM )KU3HU ¥ NIPU U3yYeHNH [IPYTUX NPeAMETOB:
e OLIEHMBAThb Pe3yJ/bTaTbl BEIUUC/IEHWI TIPU pellleHur MPAaKTUUeCKrX 3a/ay;

e  BBITIOJIHATb CPaBHEHUE UKcesl B peajibHbIX CUTYyalUsiX; COCTaB/ISATh UYMC/IOBbIE
BbID@KEHUs TIPH pellleHWH TPaKTUYeCKuX 3a/au M 3afZiau U3 [pPYrux yueOHBIX
Tpe/IMeTOB.

ToxaecTBeHHbIe Mpeodpa3oBaHusA

* BLINOJIHITE HEeC/I0XKHbIE npeo6pa3OBaH1/1;1 AJI1 BBIYNCJIEHHWA 3HAUEHUH UYMCJIOBBIX
Bpra)KEHHfI, coaepKaluXx CTeIIeHH C HaTyPdJ/IbHBIM I10OKad3dTe/IeM, CTEIIEHH C Le/IbIM
OTpHULATEe/IbHBIM IMOKAd3dTeJ/IeM;

* BBITIOJIHATEH HEC/IOXKHBIE TTPeo0pa30BaHMs 11e/TbIX BhIPA)KEHU: PACKPbIBAaTh CKOOKH,
TIPUBOJUTH MOJ00HbIE C/TaraeMble;

* UCMO/b30BaTh (POPMYJIbI COKPAILEHHOTO YMHOKeHHUs (KBaJpaT CyMMbI, KBaZjpat
pa3HOCTU, Pa3HOCTh KBAZIpaTOB) [I/1s1 yIIPOILLeHUs] BBIYMC/IeHUH 3HaUeHUM BbIpayKeHUH;

* BBITIOJTHATH HEC/IOXKHBIE TTPeo0pa30BaHust JPOOHO-TMHENHBIX BEIPAKEHUH U
BbIDa)KeHUM C KBaZpaTHbIMU KOPHSIMHU.

B noBeeHeBHOM >KU3HH U NP U3yU€HHH /IPYTUX NPeAMEeTOB:
e TIOHMMATb CMBIC/I 3aTIUCH YKCJIa B CTAaHAAPTHOM BUJIE;
OTIepUpOBaTh Ha 0@30BOM yPOBHE TIOHATHEM «CTaHJAPTHAs 3aICh YUC/Iax.
YpaBHeHMA U HepaBeHCTBA

* OrnepupoBaTh Ha 0a30BOM YPOBHE TIOHATHSMU: PABEHCTBO, UKC/IOBOE PAaBEHCTBO,
ypaBHEHUe, KOPeHb YPaBHEHUs, pellleHre YPaBHEHUsI, YMCJIOBOE HEPABEeHCTBO, HEPAaBEHCTRBO,
pellieHre HepaBeHCTBa; MPOBEPSTh CIIPaBe/[/TMBOCTb UMC/IOBLIX PABEHCTB U HEPABEHCTB;
peliaTh TMHeMHbIe HepaBeHCTBA U HeCJIOXKHbIE HEPAaBEHCTBa, CBOASALMECS K TMHEHWHBIM;
peliaTh CUCTEMbI HECJIOXKHBIX JIMHEUHBIX YPABHEHUU, HEPABEHCTB; MPOBEPSITh, SIBJISIETCS JIU
JTaHHOEe UKCJIO pellieHueM ypaBHeHUs (HepaBeHCTBA); pelllaTh KBa/lpaTHbIe YpaBHEHUS T10
cdopMyJie KOpHeii KBa[paTHOTO ypaBHEHUSsI; M300pakaTh pellieHrs HePaBeHCTB U UX CUCTEM
Ha YMC/I0BOU TIPSIMOM.

B noBceiHeBHOM >XKU3HH U NP U3yUeHHH /IPYTrUX MpPeAMeTOB:

* (COCTaBJIATh U pellaTh JTUHEeKHbIe YPDaBHEHUS MIPU PeLleHrH 3a/jayu, BO3HUKAIOLINX B
IPYyTUX yueOHbIX MpeiMeTax.

DyHKIMHU
o HaxoguTb 3HaueHUe PYHKIMU 10 3a/IAHHOMY 3HAU€HUI0 apryMeHTa;

HAXOJWUTh 3HAUE€HHE dPT'YMEHTA I10 3dJdHHOMY 3HA4Y€HHMIO (IJYHKI_II/II/I B HECJ/IO>KHBIX
CUTyalUAX;



¢ ornpenesjdaTrb II0JI0OKeHHe TOUKHK II0 ee KOOpAWHAaTaM, KOOPJAMHAThbl TOUKMU IIO ee
I10JIO’KEeHUIO Ha KOOP,E[I/IH&THOIZ IVIOCKOCTH,

* mo rpaduKy HaXOAWUTb 00/1IaCTh OIpefe/ieHus, MHOXKECTBO 3HAueHWH, HY/IM
(GYHKIMM, TPOMEXYTKHM 3HAKOIOCTOSIHCTBA, IIPOMEXYTKU BO3pacTaHusi W yObIBaHUS,
HauOoJIbIliee U HauMeHblllee 3HaueHUst QYHKIUU; CTPOUTD TpaduK JIMHENHON QyHKIUY;

* [IpOBepsATb, SBASETCS /M JaHHbIM rpaduk rpadUKoM 3aJaHHONM (YHKIUU
(JTiHelHOM, KBa/[paTUUHOM, 00paTHOM MPOMOPIMOHATBHOCTH); ONpe/ieNsaTh TTPUO/IKeHHbIe
3HaueHus1 KOOP/IMHAT TOUKU TepeceueHust rpauKoB (yHKIUM;

*  omepupoBaTh Ha 0a30BOM ypOBHe TIOHSTUSMU: TIOC/eIOBaTEIbHOCTD,
apu(mMeTHUecKasi TIpOrpeccusi, reoMeTpruuecKasi IpOrpecCus;

* pemlaTh 3aZlaud Ha TMPOTPECCUU, B KOTOPBIX OTBET MOKET OBbITh TIO/TydeH
HeTI0CpeICTBeHHBIM T0/icueToM 6e3 rpuMeHeHUst (hOpMyIL.

B HOBCEAHEBHOﬁ JKM3HU U IIPH U3YUYEHHUH JPYTUX IIPEAMETOB:

® HCMO0JIb30BaTh T'Pa(MKU peasbHbIX TMPOLeCCOB M 3aBUCUMOCTEHN [Jisl OrpefiesieHust
WX CBOWCTB (HauOoO/bIIMe W HaWMEHBbIMe 3HaueHWs, TPOMEKYTKH BO3paCcTaHUsl U
yObIBaHUs1, 00/1aCTH TIO/IOKUTE/IbHBIX U OTPULIATETbHBIX 3HaUeHU! U T.11.);

* HCM0JIb30BaTh CBOMCTBA JIMHEWMHOW (PYHKLIMM U ee TpauK Tpu pellleHrd 3a/au U3
IPyTUX yueOHbIX MpeMeTOB

CraTucTuka u TEOpUA BEpOHTHOCTEﬁ

* Uwmetb T1ipefCcTaB/ieHMe O CTAaTUCTUYECKUX XapaKTePUCTUKAX, BEPOSTHOCTH
CJTy4YalHOTO COOBITHSI, KOMOWMHATOPHBLIX 3aJjauax; peIlaTh ITPOCTeMIe KOMOWHATOPHbBIE
3aJjaud MeTOZIOM IPSIMOTO W OpPraHW30BAHHOTO Iepebopa; Mpe/CTaB/ATh JaHHbIE B BU/JE
Tab/uLl, Ararpamm, rpadyKoB;

e UWTaATh WH(OPMAI[UIO, TIPE/ICTAB/IEHHYIO B BHIe TaOJ/HMIIbI, AMArpaMMbl, TpadHKa;
e OTIpeJleNIITh OCHOBHBIE CTATUCTUUECKHE XapaKTePUCTUKH YUC/IOBLIX HAOOPOB;
e OIIEHMBATb BEPOSITHOCTb COOBITHS B MPOCTEUIINX CIyUasix;
HUMEeTh MpeZiCTaB/IeHHe O POJIM 3aKOHA OOJIBIIINX YKMCe/T B MACCOBBIX SIBJIEHHSIX.
B noBcejHeBHOM )KU3HU M NPU U3yYeHNH [IPYTUX NPeAMETOB:
e OIIEHMBATb KOJTMYECTBO BO3MOJKHBIX BAPMAHTOB MeTO/IOM Itepebopa;

MMETb IIPe/ICTaB/IeHHe O POJIM MTPAKTUUECKH JOCTOBEPHBIX ¥ MaIOBEPOSITHBIX
CO6bITI/Ii/JI; CpPaBHUBATL OCHOBHBIE€ CTAaTUCTUUECKHE XdPAKTEPHUCTUKH, I10JTyUEeHHbIE
B TIPOLIeCCe PeIIeHust

TPYK/IaIHOW 3a/lauu, U3ydeHUsl peasibHOTO SIBJIEHUST; OL[eHUBaTh BEPOSITHOCTb peaibHbIX
COOBITHH U SIBJIEHU B HECJIOXKHBIX CUTYaLIUSIX.

TekcToBbIe 3aga4u



PeriaTh HeC/1I0)KHbIe CIHO>KeTHbIe 33/lauM pa3HbIX TUTIOB Ha BCe apu(pmMeTHUecKre
JIeUCTBUS;

* CTPOUTH MO/Ie/Tb YC/IOBUS 3afauu (B BUZie TabO/IULIbI, CXeMbl, PUCYHKA WA
ypaBHeHWUs1), B KOTOPOU /laHbl 3HaUeHUs1 [IByX U3 TPeX B3aMOCBSI3aHHBIX BEJIMUMH, C LIeJIbIO
TOMCKa pellleHUs 3a/lauk; OCYILeCTB/SATh C1oco0 MoucKa pellieHus 3a/jaui, B KOTOPOM
paccykJeHue CTPOUTCS OT YCIOBUSI

K TpeOOBaHUIO WK OT TPeOOBaHUS K yC/IOBHIO;
® COCTaBJISITh TUIAH PelleHus 3aZiau;

® BBIJE/IATH OTAllbl pelneHud 3a4a4H,
°

*  WHTepIpeTUpOBaTh BbIYMC/IUTE/IbHbIE pe3yJibTaThl B 3ajade, HWCCAe[0BaTh
To/TyueHHOe pellleHre 3aflau; 3HaTh pa3/inure CKOpoCTell 00beKkTa B CTosuel BoJie, TPOTUB
TeUeHHs U TI0 TEUeHUIO PEKU; pellaTh 3a/laud Ha HaXO’K[eHWe YaCTH Yuc/a U Yuc/a Mo ero
4yacTy;

* DpellaThb 3a/lauyd pa3HbIX TUIMOB (Ha paboTy, Ha TOKYMNKH, Ha [BUKEHUe),
CBS3BIBAIOLLIUX TPU BeJIMUMHBI, BbIJE/IATE 3TU Be/IMUMHBI Y OTHOLLICHUS MEXKy HUMU;

* HaXOJUThb TPOLIEHT OT YKC/a, YAC/IO TI0 MPOLeHTY OT Hero, HaXxOo/JUThb TPOL|eHTHOe
CHW)KEHWE WU TIPOLIEHTHOe TIOBbIllIeHWe BeJUUMHBI; pellaTb HeC/I0’KHble JIOTHUUeCcKue
3a/1a4¥ MeTO/IOM PaCCYy>XAEeHHUM.

B HOBCEAHEBHOi"I JKHU3HU U IIPH U3YyYE€HHUHU APYIruX MIpegMeToB:

* BbIJBUraThb TMIOTE3bl O BO3MOXXHBIX MpeJelbHbIX 3HAUEHUSX MCKOMBIX B 3ajjaue
BeJINUMH ([enaTh NIPUKUIKY ).

I'eomerpuueckue Gurypsi
o OmnepurpoBarb Ha 6a30BOM ypOBHe MMOHSATUSIMHU reOMeTprUUecKux Guryp;

Y3BJIeKaTh MH(OPMALMIO 0 reOMeTPUUeCKUX (PUrypax, npe/iCTaB/ieHHYIO Ha
yepTekax B SIBHOM BU/IE;

* TIpUMEHATh [/ peIlleHus 3aZiau reoMeTpuueckwie (HakTbl, €CU YCAOBUS UX
TIpUMeHeHUsT 3aJlaHbl B sIBHOM (hopMe; pelnaTh 3aZiaud Ha HaXOXKAeHHe TeOMeTPHUeCKHX
BeJIMUMH 110 00pa3riam Wix aJrOpuTMaM.

B noBceiHeBHOM >KU3HH U NP U3yU€HHH JIPYTUX NMpPeAMeTOB:

* JICTIOJIb30BaTh CBOMCTBA reoMeTpuueCKmux qJI/Ipr AJIA pelieHrd THUIIOBBIX 3a/iddy,
BO3HHKAIOIWX B CUTyadlUAX HOBCE,[[HEBHOﬁ JKU3HH, 34[1d4 ITPAKTHUUECKOI'0 COJep>KaHMHs.

OTHOLIeHUA

* OmnepupoBaTh Ha 6a30BOM YPOBHE TIOHSITUSIMU: PaBeHCTBO (UTYD, paBHbIE (DUTYPHI,
PaBeHCTBO TPeYroJIbHUKOB, MapasiebHOCTh MPSIMbIX, TePHeHAUKY/ISIPHOCTb MPSIMBIX, YTJIb
MeXXAy TPSIMbIMU, MepIrieHJUKY/ISIp, HAKJIOHHAs1, TTPOeKLUSI.

B noBeeiHeBHOM >KU3HU M NIPU U3yU€HHH /IPYTUX NPeAMEeTOB:



WCII0/Tb30BaTh OTHOLLIEHUS [1Jis pPellieHUsI MPOCTEeUIINX 3a/iad, BO3HUKAIOIIUX B
peanbHOM XKU3HMU.

I/I3MEPEHI/IH M BBIYHNC/IEHUA

* DBbINonHATE W3MepeHWe [UIMH, PpacCTOSIHUM, BEJWUYMH YIVIOB, C TIOMOLLBIO
VHCTPYMEHTOB [I/Is1 U3BMEepPEeHWH JJIVH U yTJIOB;

* TIpUMeHsATb (OPMYJbl TepuUMeTpa, oAU U 00beMa, TUIOIIAU TOBEPXHOCTU
OTZieJIbHbIX MHOI'OIPAHHUKOB IIPU BBIUMC/IEHUSIX, KOI'/la BCe JJaHHble UMEeIOTCS B YC/I0BUY;

* TIpUMeHATh Teopemy [Iudaropa, 6a30Bbie TPUTOHOMETPUUECKUE COOTHOIIIEHUS [IJIsI
BBIUMCJ/IEHUS [IJTVH, PACCTOSTHUM, TIIOMIalel B TIPOCTEUIINX C/TyYasix.

B noBceHeBHOU >XKU3HH U NPU U3yUEHHH /IPYTrUX NMpPeAMeTOB:

* BBIYMC/IATH PACCTOSIHUSL HA MECTHOCTH B CTaHAAPTHBIX CUTYaLUsX, IJIOIIA1 B
MPOCTEULLIMX C/TyYasiX, IPUMEHSATh (DOPMYJIbI B IPOCTENIINX CUTYaLUsAX B IOBCEIHEBHOU
JKU3HU.

I'eomeTpuueckue nocTrpoeHust

* K306paskaTh TUIOBBIE IJIOCKKE (GUTYPBI U GUTYPHI B TIPOCTPAHCTBE OT PYKHU U C
MOMOILbI0 UHCTPYMEHTOB.

B noBceiHeBHOM >XKU3HH M NP U3yU€HHH /IPYTrUX NMpPeAMEeTOB:

BBITIO/THATD HpOCTEi/JIH_II/Ie IMOCTpO€HHA Ha MECTHOCTH, HEO6XO,E[I/IMLIE B peaanoﬁ
JKHN3HU.

I'eomeTpruecKue npeodpa3oBaHusi
Crtpouthb Gurypy, CAMMeTPUUHYIO IaHHOH (hUrype OTHOCUTETHLHO OCH U TOUKU.
B noBce/jHeBHOM )XU3HU ¥ NMPU W3yYeHHH IPYTUX NMPeAMETOB:

pacrio3HaBaTh ABMKeHHe 00beKT0a B OKpPY Karoll[eM MHUpe; PACclio3HOBaTh CUMMeTPUUHbIe
(buUrypsl B OKpy>KaroljeM Mupe

BeKkToOpbI U KOOP/JMHATHI HA MVIOCKOCTH

* OrnepupoBaTh Ha 6a30BOM yPOBHE TIOHSTHUSMU BEKTOP, CyMMa BEKTOPOB,
rpou3Be/JieHre BeKTopa Ha UKC/I0, KOOPJAWHATHI Ha MJIOCKOCTH;

* ompefenATh MPUOIMYKEHHO KOOPIWHAThI TOUKHU T10 ee W300paXkeHUIo Ha
KOOPZMWHATHOM TIJIOCKOCTH.

B HOBCEAHEBHOi"I JKU3HU U IIPH U3YyYE€HHUH APYIuX MIpegMeTOoB:

¢ MHCIIOJIb30BAaTh BEKTOPHI /I pelIeHNsd l'IpOCTteIH_II/IX 3a41d4 Ha orpeje/jieHue
CKOPOCTH OTHOCHUTEJIbHOT'O ABM)KEHMS.

I/ICTOPI/IH MdTeéeMdTHKH



* OnuceIBaTh OT/Je/IbHbIe BbIJAIOIIMeCsa pe3y/bTaThl, II0/IyYeHHEBIE B X04€ Pa3BUTHA
MaTE€MATHUKH KdK HAYKH;

* 3HATb NPUMEPbl MAaTEMAaTUUYECKUX OTKPBITUH U UX aBTOPOB, B CBSI3U C
OTeueCTBEHHOM Y BCEMUPHOM UCTOPUeN; TTIOHMMAaTh POJIb MaTeMaTUKU B pa3BUTUM Poccun.

MeToabI MaTeMaTUKH

Bri6vpaTh MOAXOASIIMI U3yUeHHBIM MeTO/ /il PellieHUs] U3yUeHHBIX TUTIOB
MaTeMaTHh4YeCcKUx

3a/1ay;

* [IpuBOAUTH NIPUMEPHI MaTeMaTUUECKHUX 3aKOHOMEPHOCTEM B OKpYKarollen
JeNCTBUTE/IbHOCTU Y TIPOM3Be/IeHUSIX UCKYCCTBa.

BbINYCKHUK MOJTYYHT BO3MOKHOCTh HAYyUHUTHCA B 7-9 Kitaccax /i/is1 o0ecrneyeHUs
BO3MO)XHOCTH YCIIELITHOT'0 MPO/0/DKeHUus1 00pa3oBaHus Ha 0a30BOM ypOBHe

JJ/IeMeHTbI T€OPpUM MHOXXeECTB " MaTeMaTHUYeCKOM JIOTHKH

OnepupoBath(3/ech U Jlaniee — 3HATh OTpe/ie/ieHre TIOHSITUS, YMeTb MOSICHATb ero CMbIC/I,
yMeTh UCI0JIb30BaTh MOHATHE U €r0 CBOKMCTBA MPH MTPOBE/IEHUU PacCy K/leHUH,
[l0Ka3areJibCTB, pelleHnH 3a/a4u.) MOHATUIAMMU: Ollpe/iesieHre, TeopeMa, akCUoMa,
MHO>KeCTBO, XapaKTepHUCTUKH MHOKeCTBa, 3/IeMEHT MHOXXEeCTBa, [yCTOe, KOHeUHOe 1
6eckoHeYHOe MHO’KeCTBO, TTOIMHOXKeCTBO, MPHUHA//IeXKHOCTh, BK/IFOUeHe, PABeHCTBO
MHO>KeCTB; M300pa>kaTb MHO>KeCTBA M OTHOILIEHHEe MHOKECTB C TTIOMOII[bI0 KPYToB Jiisepa;

. ornpegesjadrb  IIPpUHAAJIEX)KHOCTbL  3JIEMEHTa  MHOXXeCTBY, O6’I:>€,£[I/IH€HI/IIO u
repeceueHro MHOXKECTB;

3a/laBaTh MHOKeCTBO C ITOMOII[bI0 MIePeUUC/IeHUsT 37IEMEHTOB, CJIOBECHOTO
OITMCAHUS,;

OrneprpoBaThb IOHATHUSAMU: BBICKA3bIBdHHWE, MCTUHHOCTL KW JIOJKHOCTb BbICKd3BIBAHHUS,
OTpUulldHHUE BLICKaBLIBaHHﬁ, ornepaliid Ha[ BbICKdA3bIBaHUAMMW: M, HW/IHW, HeE, YC/JI0BHbIE
BBICKA3BbIBAHUA (I/IMHJ'[I/IKaL[I/II/I); CTPOUTL BbICKA3bIBAHHWSA, OTPULIAHNSA BBICKA3bIBaHHWH.

B noBceiHeBHOU >XU3HH U NP U3yUEHHH /IPYTUX NMPeAMEeTOB:

CTPOUTD LIETTOUKU YMOBEIKJ'[I-OI—IEHI/If/'I Ha OCHOBE€ HMCIT0/Ib30BaHUA TIPABUJI JIOTUKH;

HCI1I0/1b30BATh MHOXXeCTBd, Orepaly C MHOXXeCTBaMH, UX rpachquKoe
rnpeacraB/ieHUe 471 OIMMCaHKA pead/IbHBIX MMPOLeCCOB U SIBJIEHUM.

Yucia

o OHepI/IpOBaTb IMOHATHUAMU: MHOXXECTBO HATYPA/IBHbBIX YMCE/I, MHOXECTBO LI€JIbIX
uKcesl, MHO>XeCTBO pPdlIMOHA/IBHBIX 4YHCeJ/, MpPaljMOHa/IbHOE YMHCIIO, KBaApaTHbIﬁ KOp€Hb,
MHO>XeCTBO AEﬁCTBHTEJ’[beIX uucesl, reomMeTrpruyecKass HHTepIIpeTalsad HATyPad/IbHLBIX,
LeJblX, pdliIMOHAJIBHBIX, ,ﬂEﬁCTBHTEHBHBlX UHCes;

e TIOHMMAaTh M OOBSICHATH CMBIC/ MO3UIIMOHHOMN 3aICU HaTyPa/IbHOTO UKMC/IA;



e  BBITIOJ/IHATH BBIUMC/IEHWA, B TOM UMC/i€ C UCIIO/Ib30BAHUEM TIDUEMOB
PalIMOHAJIBHBIX BBI‘II/ICJIEHI/II‘/JI;

e  BBINOJIHATH OKPYTJ/IEHVE Pal[MOHATbHBIX UYKCEeI C 3aJaHHOM TOUHOCTBIO;
e CpaBHMBAaTh pallMOHa/IbHbIe U UppallMOHaIbHbIe UMC/Ia;
- MpeACTaB/ATh PALIMOHAILHOE UKC/IO B BHE eCATUYHOM Apobu

YIOPSII0UMBATh UKC/IA, 3allCaHHbIe B BU/Ie OOBIKHOBEHHOU U
necaTMUHOM fpo6u; Haxoauts HO/l u HOK umcesn ¥ UCIONb30BaTh
WX [PHU pelleHnH 3aad.

B HOBCEﬂHEBHOﬁ JKHU3HU U IIPHA U3YyYE€HHUH APYIruX MpeamMeToB:

* [pPUMEHSITh TIpaBWIA MPUOJKEHHbIX BBIUMC/IEHUHN TIPDU pelleHUM MPaKTUYeCcKuX
3a/]au 1 PelleHuH 3a/1au IPYyTrHUX yueOHbIX TIPeMETOB;

¢ BBINIOJIHATE CpaBHeHHE pe3yJ/IbTaTOB BBLIUMC/IeHUI IMprU pemeHrurn IMMPAKTUYECKHX
3d4/ia4, B TOM Uuc/ie HPI/I6J'H/I}KEHHBIX BquHCHEHHﬁ;

® COCTaB/SITh U OL|eHUBATh YMC/IOBbIE BIPA)KEHUSI TIPY PellleHrH TPaKTUYeCcKrX 3ajau
Y 3a7au 13 APYTUX yueOHbIX MTPeIMeTOB;

. 3dlMUCbIBATE W OKPYIVIATL UMC/IOBbIE 3HAY€HHUA  ped/IbHbIX BEJIWMYHMH C
HCII0/Ib30BAHUEM Pd3HBIX CUCTEM M3MEPEHMA.

ToxxaecTBeHHbIE MPeodpa3oBaHusA

. OHepI/IPOBaTb IMOHATHUAMU CTEIIEHU C HaTYypPdJIbHBIM T10KA3aTe/IeEM, CTETIEHHU C L eJIbIM
OTpHULAaTe/IbHBIM IMOKAa3dTeJ/IeM;

* BBIMOJIHATL TpeoOpa3oBaHusl LiefbIX BbIpAXKEHUW: [JeHCTBUSI C OJHOUIeHaMU
(crokeHue, BbIUMTaHUe, YMHOXKEHUE), JeMCTBUSI C MHOTOUIeHaMH (C/I0)KeHUe, BbIUWTaHue,
YMHO>KEHUE);

°

* BBITIOJIHATH pa3/io’KeHWe MHOTOWIEHOB Ha MHOXKUTETHM OJHHUM M3 CI0COOOB:
BbIHECeHUe 3a CKOOKY, TPYIITUPOBKA, MCI0/Ib30BaHKe (hOPMYJT COKPAILeHHOTO YMHOKEHUS;
BbIZIEJIATh KBaZpaT CyMMbl M pa3HOCTA OJHOYIEHOB; pACK/Ia/blBaTb Ha MHOXXUTEIU
KBa/[paTHBIN TPEXU/IEH;

® BBINOJHATL MpeoOpa3oBaHUs BLIpAKEHWM, COZiepKallliX CTereHu C 1[eJIbIMU
OTpULIATEe/IbHBIMU TI0Ka3aTe/siIMU, Tepexo/UuTh OT 3aluCu B BHUJE CTENeHU C LieJibiIM
OTpULiaTeTbHBIM TTOKa3aTesieM K 3anucy B BUjie Apoou;

® BBINOJHATL ITpeoOpa3oBaHusi JPOOHO-pAI[MOHANIBLHBIX BBIPKEHUI: COKpalleHHe
npobeti, mpuBeseHHe anredpanueckux Apobeli K 00IeMy 3HAMeHaTeslo, CJOXKEeHHe,
yMHOKeHHWe, [efleHue anreOpanueckux nApobeli, Bo3BefeHHe anrebpandeckoid Ipobu B
HATYPaIbHYIO U L[e/IyI0 OTPULIATE/IbHYIO CTeleHb; BBITOIHATEL IPe00pa30BaHus BbIPAXKEHHH,
COZIep>KalliuX KBaJipaTHbIEe KOPHM;



* BBIJE/ATh KBaJIpaT CYMMbI WM Pa3HOCTU JBY4YI€HA B BbIDAKEHUSIX, COJeprKallyux
KBa/IpaTHble KOPHH; BBITIOJHATH MPeo0pa30BaHUsl BbIPaKeHUH, COZiepKalllix MOAY/Ib.

B noBeeiHeBHOM >KU3HU U NP U3yU€HHH /IPYTrUX NMPeAMeTOB:
°

BBITIOTHSTH Mpeo0pa3oBaHUs U JeNCTBUS C YMC/IaMH, 3aTTMCaHHBIMU B
CTaH/]JapPTHOM BH/I€; BBITIO/IHATh Npeobpa3oBaHus anrebpanuecKux BbIpaXKeHUM
TIPY pellieHnH 3a/iau IPYTUX yueOHBIX IpeIMeTOB.

YpaBHeHus 1 HepaBeHCTBa

* OnepupoBaTh NOHATUSIMU: YPaBHEHUE, HEPABEHCTBO, KOPEHb YPaBHEHUs, pPelleHue
HepaBeHCTBa, PABHOCW/IbHbIE YpPaBHEHUs, 00/acTh Ompeie/ieHHsl ypaBHeHUs (HepaBeHCTBa,
CUCTeMbl yPAaBHEHUU WX HEPABEHCTB);

¢ pellaTb JINHeNHbIe YpdBHEHHA W ypdBHEHHSA, CBOAMMBIE K JINTHEMHBIM C IMOMOIIBHO
TOXAEeCTBEHHbIX HpEO6paBOBaHHﬁ;

* pellaThb KBaJpaTHble ypaBHEHWs U YypaBHeHUs, CBOAUMBbIE K KBaJpaTHbIM C
TOMOIIIbIO TOXKeCTBEHHBIX MTpeobpa3oBaHul;

o DpelaTh JpoOHO-MHEelHbIe YDaBHEHUSI; \/ _ J _ \/
pellaTh MPOCTeUlle UppaLMOHa/IbHbIE YpaBHEHHS BU/la /1 X a, |t

. N x | g X ;

* peliaTb ypaBHEeHUs BHUja X " a;

pelllaTh YpaBHEHUs CIT0COO0M pa3/ioyKeHHUs] Ha MHOXKUTE/TH U 3aMeHbl
riepeMeHHOM; UCII0/Ib30BaTh METO/] IHTEPBAJIOB [Ijisl PellieHUs LeJIbIX U JPOOHO-
paLMOHa/IbHBIX HEPABEHCTB; PellaTh JIMHENHbIE YDaBHEHWS U HePaBeHCTBA C
rapamMmeTpaMH; pellaTh HeC/JI0)KHbIe KBaJpaTHble ypaBHEHUs C lapaMeTpoM;
pellaTh HeC/I0’KHbIE CUCTEMBI JIMHEMHBIX YDABHEHUM C apaMeTpaMu; pellaTh
HEeCJIOXKHbIE YPaBHEHUS B LIeJIbIX YUC/IaX.

B HOBCEAHEBHOﬁ JKM3HU U IIPU U3YUYEHHUH JPYTUX IIPEAMETOB:

® (COCTaBJATb W pellaTh JIMHEWHble W KBaJlpaTHbIe YpPaBHEHHs, YPaBHEHHUs, K HUM
CBOJSILMECS, CUCTeMbl JIMHEMHBIX YpaBHEHWW, HepaBEeHCTB MpU DELIeHWU 3afau ApYyrux
yueOHBIX TIPeZIMETOB;

® BBLINOJHATH OLIEHKY TpaBAoro00usi pe3y/bTaToB, IMOJyYaeMbIX TPU pelleHUd
JIMHEMHBIX W KBaJJpaTHbIX YPABHEHWUM U CHUCTeM JIMHEUHBIX YDaBHEHWM M HEepPaBeHCTB IPHU
pellieHnH 3a/iau APYTuX yueOHBIX MpeMeTOB;

* BbIOMpaTh COOTBETCTBYIOLME YpaBHEHUs, HEPAaBeHCTBA WM WX CUCTEMBI [iIs
COCTaBJ/IeHHWsI MaTeMaTUYeCKOU MOJie/M 3aJJaHHOM peajlbHOM CUTYaluu WA TPUKJIaJHOU
3a/auy;



* yMeTb UHTepIIPeTUPOBATh TOJIyYeHHbIM TMPU pellleHUU ypaBHeHWsi, HepaBeHCTBa
WM CUCTEMBI pe3y/JibTaT B KOHTEKCTe 3aJaHHOM peasTbHOM CUTYyaluu WA NPUK/IaJHOMU
3a/1auM.

DyHKIMH

* OneprpoBaTh MOHATUSIMU: (PYHKLIMOHa/NbHAs 3aBUCHMMOCTb, (YHKLUS, Tpaduk
¢yHKUMY, crnocoObl 3afaHusi (QYHKLUM, apryMeHT U 3HaueHWe ¢YHKUMH, 007acTh
orpeJie/iIeHUs] M MHOXXECTBO 3HaueHWM (QYHKUWW, HyAd (QYHKLUWAWA, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKLIMH, UeTHOCTb/HEUETHOCThb (DyHKLUY;

rpayK JMHEHO KBa/paTUuHOW (yHKIUH, oOpaTHOM
CTpOUTHb U U, MPOIOPLIMOHA/ILHOCTH,
k _ _
byHKUMY BUa: Y —— X _
d > Y X,y X,y ’
X
-+b -
+
= + +
Ha MprMepe KBaipaTUUHOM (PYHKLIMU, UCTI0/Ib30BaTh peobpa3oBaHus rpadrka
bynkuum y=f(x) ans nocrpoeHusi rpadvkoB QYHKUUN y  a kx b <3

® (COCTaBJIATb YpaBHeHUs TIPSIMOM MO 3aJjaHHBIM YCJIOBUSIM: TIPOXO/sllell uepe3 /iBe
TOUKM C 3aJlaHHBIMU KOOD/IMHATaMU, TIPOXO/silield uepe3 AaHHYIO TOUKY U TapasliebHOu
JTaHHOM TpsSIMOM; MccefoBaTh (DYHKI[HIO 10 ee rpaduKy;

* HaxoAUTb MHOXKECTBO 3HAUeHWM, Hy/JM, TIPOMEXYTKHA 3HAKOMOCTOSHCTRBA,
MOHOTOHHOCTH KBaJI[paTUUHON (QyHKLIUY;

* OmepypoBaTh TIOHATUSMU: TI0C/IeZ0BATETLHOCTb, aprdMeTHUecKasi TpPOTPeccHs,
reoMeTpuuecKkasi MpOTpPeccus; pelliaTh 3aJaud Ha apyu(MeTHUYeCKyH) U TeoMeTpPUUecKyro
TIPOTrPecCuto.

B HOBCEAHEBHOi"I JKU3HU U IIPH U3YyYE€HHUH APYIruX MIpegMeToB:

* WIIKOCTPUPOBATH C MOMOILIBIO rpadrka peasbHY0 3aBUCMMOCTh MU MPOLIECC M0 UX
XapaKTepUCTHUKaM;

* KCM0JIb30BaTh CBOMCTBA U rpadvK KBaipaTUUHOW (DYHKLIMH NP pelleHnH 3a/jau 13
IPYyTUX yueOHBIX MPeIMETOB.

TekcToBbIe 3aga4uu

* Pematsb IMPOCThIE U CJIOXKHBIE 3a/ld4i Pd3HBIX THIIOB, d TAKXKe 3a[d4Un TOBBILIIEHHOMN
TPYAHOCTH;

® HCIIOJ/JIb30BATh pPa3Hble KpaTKHe 3aIllMCHh KadK MOJe/IM TeKCTOB CJ/IOXKHBIX 3aad AJid
IOCTPpOEHHA TTOMCKOBOM CX€MBbI U pemeHud 3a4a4;



* pa3nuuaTth MOZe/ib TeKCTa U MOJie/ib PellleHUs 3a/laud, KOHCTPYUPOBaTh K O/IHOM
MO/Ie/IY pellleHHs HeCJIOKHOM 3a/lauM pa3sHble MOJe/IU TeKCTa 3a/,auu;
°

* 3HaTh U TIPUMEHATh 00a crmocoba TouMcKa pelleHUs 3a7au (0T TpebOoBaHUA K
YCJIOBHIO U OT YCJIOBUS K TpeOOBAHMIO); MO/Ie/TMPOBATh PACCY>KIE€HHS TP TTIOUCKe PelleHust
33/lau C TIOMOII[bIO Tpa-CxeMbl; BbiJie/ISITh 3Tallbl pellieHus 3a/laud U CofiepKaHue KaXKaoro
3Tana;

* yMeThb BbIOMpaTh OITHUMAa/bHBIA METOJ| PEIleHHs 3aJ[aul M 0CO3HaBaThb BLIOOD
MeTO/la, PacCMaTpUBaTh pa3/IMUHble METO/bl, HaXOJWTh pa3Hble pelleHus 3aJaud, eC/u
BO3MOJKHO; aHa/IM3MPOBaTh 3aTPyJHEHUS MIPU pellleHuH 3a/jay;

* BBITMIOJIHATH Pa3/UyHbIe TTPeoOpa30BaHus MPeAJI0KeHHOUW 3alaul, KOHCTPYUPOBATh
HOBBIE 3a/lauy U3 JIaHHOM, B TOM uuc/ie oOpaTHbIe;

. HMHTEPIIPETHUPOBATL BbIUMC/IMTE/IbHBIE PE3y/bTATBI B 3d[adyue, HCC/I€A0BaTb
IMMOJ/IyU€eHHOE pelIeHue 3aad4YH,

®*  aHa/M3UpOBaTh BCEBO3MOXKHBbIE CHUTyal[dd B3aWMHOTO PacIiO/IO)KeHUsT JIBYX
00BEKTOB M M3MeHeHHe WX XapaKTePUCTHUK ITPU COBMECTHOM [IBWKEHUH (CKOpPOCTb, BpeMs,
paccTosiHue) TIPU pellleHWH 3a/lad Ha JIBW)KeHHe [BYX OOBeKTOB KaK B OJHOM, Tak U B
MPOTUBOIIO/IOKHBIX HallpaB/I€HUSX;

® HCCIeaoBaTh BCeBO3MOXKHBIE CUTYaAIMU IIPU pellIeHrH 3a/a4 Ha JABH)XKeHHe I10 pekKe,
paCCMaTpHBATh pd3HbI€ CUCTEMBI OTCUETA, PelldThb pa3H006pa3Hble 3d/lda4M «Hd 4adCTH»,

* pemarth U OOOCHOBBIBaTH CBOe pellleHHe 3ajau (BbIAENSATh MaTeMaTU4YecKYIo
OCHOBY) Ha HaXO)KIeHHWe uYaCTh YKC/ja U YMC/Ia TI0 ero YaCcTh Ha OCHOBe KOHKDETHOTO
CMbIC/Ia Apo0w;

® 0CO3HaBaTh W OOBSICHATH MIEHTUUHOCTH 3a7lau Pa3HBIX THIIOB, CBSI3LIBAIOIIUX TPU
Be/TMUMHBI (Ha paboTy, Ha MOKYIIKU, Ha JIBV)KeHHeE), BbIe/ISTh 9TU BeJTMUMHBI U OTHOIIeHUS
MeXy HUMH, MPUMEHSITh WX TIPY pelIeHrd 3a/lay, KOHCTPYUPOBAaTh COOCTBEHHBIE 3ajau
yKa3aHHbIX THUIIOB; BJIaJleTh OCHOBHBIMM METO/laMU pellleHusl 3a/lau Ha CMeCH, CILIaBhbl,
KOHIIeHTpaL1y;

pelliaTh 3aZlaud Ha TIPOLIEHThI, B TOM 4YUCJ/Ie, CJIO’KHBbIE TPOLIEHThI C 000CHOBaHHEM,
HCTIO/b3Ys1 pa3Hble CITIOCOObI;

* pelllaTh JIOTUYECKHWE 33/lau pa3HbIMU CIIOCOOaMH, B TOM UKC/e, C AByMs B10KamMu
1 ¢ TpeMsi 6;10KaMi ZJaHHBIX C TIOMOII[BIO TaOJHII;

g pemiatb 3d4d4YM 110 KOM6I/IHaTOpI/IKe N Teopuu BEpOHTHOCTEﬁ Ha OCHOBe
HCII0/Ib30BdHUS M3YUYEHHBIX METOA0B H 000CHOBLIBATh pemieHye; peliaTb HeC/I10’KHEBIe
3a/id4M 110 MaTeMaTHU4eCKOn CTAaTUCTHUKE,

OBJIa/leTb OCHOBHBIMA METOJAMM pelleHUs] CHOKETHBIX 3aJjau: apyu(meThuuecKui,
anrebpanueckuii, rmepeboOp BapHaHTOB, reOMETPUUYECKUM, Ipaduueckuii, MPUMeHATb HUX B
HOBBIX T10 CPAaBHEHUIO C MU3yYEHHBbIMU CUTYaLUsIX.

B HOBCEAHEBHOﬁ J)KM3HU U IIPA U3YUYEHHUH JPYTUX IIPEAMETOB:



® BbIJENSATh TNPU pelleHWH 3aJay XapaKTepUCTUKU pacCMaTpyMBaeMou B 3ajaue
CUTYyal[i¥, OTJIMYHbIe OT peasbHBIX (Te, OT KOTOPbIX abCTparupoBaIvch), KOHCTPYHUPOBAThH
HOBbIE CUTyalluM C y4eTOM S3THUX XapaKTePUCTHK, B UAaCTHOCTH, TMPU peLIeHWM 3a7au Ha
KOHILIEHTPAL[1MH, YUUThIBATh MJIOTHOCTh BEIIECTBa;

.+ pelaTh U KOHCTPYUPOBATh 3a/laud Ha OCHOBE PACCMOTPEHMSs peaslbHbIX CUTyaluH, B
KOTOpBbIX He TpeOyeTCs TOYHBIM BBIUMCIUTE/bHBIA pe3yJ/bTaT; pellaTh 3aJaud Ha
JIBIDKEeHMe 110 peKe, pacCMaTpyBasi pa3Hble CUCTeMbl OTCYETa.

CraTucTHKA U TeopHsi BepOATHOCTEH

* OnepupoBaTh TTOHATUSIMU: CTO/I0UAThIe U KPYTOBbIe JUarpaMMbl, TaO/IUIIbI JAHHBIX,
cpegHee apudMeTHUeCKOe, MeJuaHa, HAuOOJbIllee WM HaWMMEHbIlee 3HAaueHHsT BBIOOPKH,
pasMax BBIOOPKH, [AMCIIEPCHS W CTAHJAPTHOE OTK/IOHEHWe, C/IydaiiHas HW3MEeHUMBOCTD;
V3B/ieKaTb HMH(OpMaIMIo, TIpeJCTaBlIeHHYI0 B TabnMilax, Ha JAWarpaMMax, TIpadukax;
COCTaBJ/ISATh TaO/MUIIbI, CTPOUTD AMAarpaMMbl U TPaMKU Ha OCHOBE JJaHHbIX;

* omepyupoBaTh TMOHATHSAMU: (HaKTOpUana UMC/Ia, T[EepecTaHOBKM U COYeTaHWs,
TpeyronbHUK [lacKasist; IPUMeHSITh TIPABWJIO MMPOU3BeZieHUsI TIPU pellieHnd KOMOWHATOPHBIX
3a/ay;

® omnepyupoBaThb MOHATHSAMM: C/IyUYaliHBIM OIBIT, C/IyYalHbIM BBIOOp, WCIIBITAHHE,
jjieMeHTapHOe C/ydaiiHoe coObITHe (KMCXO[), K/IacChuyeckoe OIpefie/ieHre BepOsiTHOCTH
CJIy4aiiHOTO  COOBLITHS, OIMeparui Haf, CAyYalWHbBIMH  COOBITHSIMH;  TIPE/ICTaB/ISATh
MH(MOpMaIMIO C TIOMOIIBI0 KPYTrOB Jil/iepa; pellaTh 3a/lauM Ha BbIUMC/IEHUe BEPOSITHOCTU C
MO/ICYETOM KOJIMUeCTBa BAPUAHTOB C MOMOIIbI0 KOMOMHATOPUKH.

B noBceiHeBHOM >XKU3HH U NP U3yUeHHH /IPYTrUX MpPeAMeTOB:

g W3B/ieKaTb,  WHTepIpeTMpOBaTh U  mpeobpa3oBbiBaTh  MHGOpPMALHIO,
Tpe/iCTaB/IeHHyI0 B TabiuIjaXx, Ha JAWarpaMmax, rpadukax, OTpaXkaloIlyl0 CBOWCTBA U
XapaKTePUCTUKU PeasibHbIX MPOLIECCOB U SIBJIEHU;

*  onpefensaThb CTaTUCTHUYECKUe XapaKTepUCTHUKKA BbIOOPOK 1O  Tabsuiam,
JlrarpaMmMam, rpadukam, BbINOJHATh CDABHEHUWE B 3aBUCHMOCTU OT LieJid pellleHus 3ajjauy;
OLIeHHBAaTh BEPOSITHOCTb PeasibHbIX COOBITUM U SIBJIEHUH.

I'eomerpuueckue Gpurypbl
OmneprpoBaTh MOHATUSMU FeOMeTPUUeCKUX PUTYD;

Y3BJ/IeKaTb, UHTEPIIPeTHPOBaTh U Mpeobpa3oBbIBaTh MH(OPMALIMIO O TeOMeTPUYeCKUX
¢urypax, npe/iCTaB/JeHHYIO Ha uyepTexax;

IPpUMEHATb T€OMETPpHUUYECKHE (baKTbI AJIA DpellleHrs 3a1a4, B TOM 4UHdjie, rpearosiararommx
HECKOJIBKO II1dI'OB peIIeHHd,
°

(dbopMyMpoBaTh B MPOCTEMIINX CyUasix CBOMCTBA U MPU3HAKU (PUTYD;
[IOKa3bIBaTb reOMeTPUYECKUE YTBEPXKAEeHUS;

* BJIaJleTh CTaHAAPTHOM KJaccuUKalyen I0CKUX (pUryp (TpeyrojbHUKOB U
YeTbIPeXYTrOJIbHUKOB).



B HOBCQAHEBHOi’i KU3HU U IIPHA U3YyYE€HHUU APYIruX MpegMeToB:

®*  WCMo/ib30BaThb CBOWMCTBAa TreOMETpUUeCKMX (Uryp [Jis pelleHds 3ajay
MPaKTUYeCKOro XapakTepa U 3a7jay U3 CMeXXHbIX JUCLIUIJIVH.

OTHoOLIeHUudA

* OnepupoBaTh TOHATUSMU: PaBeHCTBO (uryp, paBHble (QUIYpPhI, DPAaBEHCTBO
TPEYTOJIbHUKOB, Tapa/Ule/IbHOCTh TIPSIMBbIX, TEPIEeH/UKYISIPHOCTb TPSAMBIX, YIJIbI MEXIY
TIPSMBIMH, TIEPIEHAVKY/ISP, HAK/JIOHHAs, TIPOEKIUs, mofobue ¢Guryp, mopobHbie (QUTYpHI,
1o/j00HbIe TPEYTOTbHUKMY;

o TIpUMEHSATH TeopeMy Pasieca U TeOpeMy O MPONOPLIMOHATBHBIX OTPe3Kax MpH
pelleHnH 3a/1ay;

XapaKTepu30BaTh B3aMMHOE PacIio/ioyKeHue MPSIMOi U OKPY>KHOCTH, IBYX
OKDY’KHOCT€.

B HOBCEAHEBHOﬁ JKM3HHU U IIPA U3YUYEHHUH JPYTUX IIPEAMETOB:

MCIT0J/1b30BaTh OTHOLIEHUS /1Jis1 pellleHUs 3a/ja4, BO3HUKAIOLLUX B
peanbHOM XKU3HM.

I/I3MepEHI/IH M BBIUYNC/IEHUA

* OrmnepupoBath Mpe/CTaBleHUsIMU O JJIMHe, IO, 00beMe KaK BeTMUMHaMU.
[TpumensiTh Teopemy ITudaropa, popmyiisl rioriagu, obbema rpu pelieH|U MHOTOIIIAarOBbIX
3ajja4, B KOTODbIX He BCe JaHHble TIpe/CTaB/eHbl SIBHO, a TpeOyIT BBIUMC/IEHUH,
orepypoBaTh Oosiee MUPOKUM KOTMUeCTBOM (hOPMYJT [IIUHBI, TII0IAAH, 06bemMa, BEIUKCIATh
XapaKTepUCTUKN KOMOWHAImi ¢uryp (OKpPy>XHOCTeli WM MHOTOYTOJIbHUKOB) BBIUMC/IST
paccTosiHus MexAy (urypamu, TIpUMEHATb TPUTOHOMeTpuYeckue (OpMyJbl s
BbIUMC/IEHMM B 0Oojiee  CJIOXKHBIX — C/Iydasx, TIPOBOJUTH BBLIUMC/IEHUSI HAa OCHOBe
PaBHOBEJIMKOCTU U PaBHOCOCTAB/IEHHOCTH;

e TIPOBO/IUTH ITPOCThIE BLIUMC/IEHUSI Ha 00beMHBIX TelaX; (GopMyIMpPOBaTh 3a/1auu
Ha BbIUMC/IEHHe JJTVH, TI/Io1a/iell 1 00beMOB U pelliaTh UX.

B noBceAHeBHOM XU3HM M MIPU U3yUeHHHU APYTrux
NpeMeToB:

e IIPOBOJMWTH BBIUKMC/IEHUA Hd ME€CTHOCTH; IIPUMEHATD Q)ODMYJILI INPpH BBIUMCJ/IEHUAX
B CME)XHBIX y‘—IEGHLIX rnpeagMeTax, B Opr}KaI-OH_IEI‘;I I,Z[EI‘/JICTBI/ITe]'I]':HOCTI/I.

I'eomerpuueckue nocTrpoeHus

o U306paxaTb reoMeTpuueckye (GUryphbl 1o TEKCTOBOMY U CUMBOJIEHOMY
OTMCaHUI0; CBOOOHO OTepUPOBaTh YePTEKHBIMU MHCTPYMEHTaMH B HEC/IO’KHBIX
ciyyvasix,

* BBIMNOJIHATE TOCTPOEHUS TPEYTOJIbHUKOB, IPUMEHSITh OT/e/IbHbIEe METO/bI
MOCTPOEHUM LIUPKYJIeM U JIMHEMKOU U MPOBOAWTL MPOCTEMIIIe UCCeJOBAaHUS UHC/Ia
pelleHn;



* 1300pa)kaTh TUTIOBBIE TIJIOCKKUE (PUTYphI U 06LeMHBIE Tesla C TIOMOIIIbIO
MPOCTENIINX KOMITbIOTEPHBIX UHCTPYMEHTOB.

B noBceHeBHOM >XKU3HH ¥ NPU U3yU€HHH /IPYTrUX NpeAMeTOB:
[ ]

BBITIO/THATH IMPOCTEMIIHe ITOCTPOEHHs] Ha MECTHOCTH, He0OXOIMbIe B
peayibHOM JKU3HH; OLIeHUBAThb pa3Mephbl peaTbHbIX 00bEKTOB OKPY KaIOII[ero
Mupa.

IIpeoOpa3oBanus

OmneprpoBaTth TOHATUEM [[BIKEHUS U TpeoOpa30BaHus 1MOA00Us, B/IaZieTh MpHeMaMH
MOCTpoeHust GUTYP C UCTIOIb30BaHUEM ABWXXEHUU U MpeoOpa3oBaHuii 110/100us1, MPUMEHSITh
To/TyueHHbIe 3HAHUS U OIbIT MTOCTPOEHUN B CMEXXHBIX TpeJiMeTaxX U B peaslbHbIX CUTYal[UsIX
OKpY’Karoll[ero MUpa;

* crpouTh GuUrypy, mojo0HyH0 AAHHOM, MOb30BaThCSl CBOWMCTBAMHU TOA00Us [Ijis
000CHOBaHMSI CBOWCTB (Uryp; TPUMEHSTh CBOWCTBA [IBWKEHUM [I/I1 TIPOBe/IeHUs
MPOCTENIINX 000CHOBAHUM CBOMCTB (UTYP.

B HOBCEAHEBHOﬁ JKM3HHU U IIPU U3YUYEHHUH JPYTUX IIPEAMETOB:

TIPUMEHSITh CBOMCTBA ABKEHUN 1 IPUMEHSITh TI0[00Me /17151 TTIOCTPOEeHU
BbIUMC/IEHUH.

BEKTOpbl U KOOPAUHATHI HA IVIOCKOCTH

* OnepupoBaTh MOHATUSIMA BEKTOP, CyMMa, Pa3HOCTb BEKTOPOB, IpPOM3BeJeHHe
BEKTOpa Ha UMC/IO0, YrojJ MeXAy BeKTOpamH, CKa/spHOe T[pOu3Be/leHHe BeKTOPOB,
KOOPZMHAThI Ha TIJIOCKOCTH, KOOP/AIUHAThI BEKTOPa;

® BBINOJHATh JEUCTBUS HAJl BEKTOpaMU (C/I0)KeHWe, BblUMTaHHEe, YMHOXXeHHe Ha
YMCJ/I0), BBIUUCIATE CKassipHOE TPOUW3BeZieHue, OrpeessaTh B MPOCTEUIIUX CIydasx yroj
MeXKJy BEKTOpDaMH, BBIMNOJHATh pPa3/ioKeHWe BEeKTOpa Ha COCTaB/SAIOL[Me, MNPUMEHSITh
roJjiyueHHble 3HaHUsI B (DU3MKe, MOb30BaThCs (OPMY/IOM BBIUMC/IEHUSI PACCTOSTHUSI MEXIy
TOUKaMHU IO W3BECTHbIM KOOpJUHaTaM, HWCIO0/b30BaTh YpaBHeHUs] (UTYp AJisg pellieHus
3aj1ay;

¢ TIpUMEHATH BEKTOPbI U KOOPAWHATHI [Jid pellleHud IreoOMeTpuueCKHMX 34744 Ha
BbIYMC/I€EHHE [JIMH, YIJIOB.

B noBceiHeBHOM >KWU3HH U NP U3yU€HHH JIPYTUX NMPeAMEeTOB:

* KCMO/b30BaTh MOHATHS BEKTOPOB W KOODJAWHAT [/Isl pelleHrs 3ajau o (¢u3Mke,
reorpauu v ApyruM yueOHbIM TpeMeTaM.

HNcTopus maremaTuku

o XapaKTepI/IBOBaTB BKJId[ BBIAAIOIMUXCA MATEMdTHKOB B Pd3BUTHE MATEMdTHUKHU U
HMHBIX HAYUHBIX O6HaCTeI‘;I; ITOHUMATh pPOJIb MAaTEMATHUKHU B PA3BUTHUU Poccun.

MeTtobl MaTeMaTUKH



o Vcronb3yst u3yueHHbIe METO/IbI, IPOBOAUTH 10KA3aTe/IbCTBO, BITTO/IHSTh
OTIPOBEP)KeHUE;

BbIOMpaTh U3yueHHbIe METO/IbI U UX KOMOWHALINU [JisI peIlieHHsT MaTeMaTUUeCKUX
3a/1ay;

*  HCIO/Jb30BaTh MaTeMaTMYecKWe 3HaHWs [Jisi OINWCaHWs 3aKOHOMEpDHOCTeM B
OKpY»Katollel JelCTBUTeIbHOCTU U TIPOU3BeJeHUSIX UCKYCCTBa;

. MPUMEHSITh ~ TPOCTellliie  MporpaMMHble  CpeACTBa W 3JIeKTPOHHO-
KOMMYHUKALIMOHHbIE CUCTEMbI MIPU PeLLIeHNU MaTeMaTUUeCKUX 3a/jau.

2.COJEPXAHUE YUEBHOI' O ITPEJIMETA
Copiep>kaHre KypcoB MaTeMaTHKH 5—6 K/lacCoB, anreOpbl U reoMeTpuM 7—9 KaccoB
06'be,£[I/IH€HO KdK B UCTOPHUUYECKU CIIOXKHUBIINECSA JIMHUA (qI/IC]IOBaH, anre6pqueCKaH,
reoMeTrpryeckas, (PyHKIMOHa/IbHAasA, Ap.), TaK U B OTHOCUTEbHO HOBbIEe (CTOXacTHu4ecKast
JIUHUS, «pearnbHas MaTeMaTHKa» ). OTe/bHO Npe/CTaB/IeHbl JIMHUS CHOXKEeTHBIX 3a7iad,
HCTOpUYeCKasi JIMHUS.

JJ/1eMeHThI T€OPUH MHOXXECTB " MaTeMaTHUYeCKOH JIOTUKH

CornacHo ®@I'OC ocHoBHOro o061jero obpa3oBaHUsi B KypC MaTeMaTUKU BBeJeH
pazzien «Jlorvka», KOTOpbIM He TpejrosaraeT AOMOJHUTENbHbIX YacOB Ha M3Y4YeHUH U
BCTpauBaeTCs B pa3/MuHble TeMbl KYPCOB MaTeMaTUKWA W WHGOPMATUKU U TIpe/iBapsieTcs
03HaKOMJIEHHEM C 3jIeMeHTaMy TeOPUH MHOYKECTB.

MHoXecTBa U OTHOILIEHUS MeXJAy HUMH

MHOXeCTBO, XapaKTepUCTHUeCKOe CBOMCTBO MHOXXECTBa, 3JIeMEHT MHOXXeCTBa,
MyCcToe, KOHeUHoe, beckoHeuHoe MHOKeCTBO. [ToamHOKecTBo. OTHOIIIEHME
TIPUHA/IJIe)KHOCTH, BKIFOUEHHSI, PABEHCTBA. JJIEMEHThI MHOXKECTBA, CIIOCOOBI 3aaHHS
MHOJKeCTB, pacrio3HaBaHUe MOAMHOKECTB U 3JIEMEHTOB IMOJMHOEeCTB C
WCII0/Tb30BaHKeM KPYTroB Jiijiepa.

Onepaunn HaJ MHOXXeCTBAMH

[TepeceueHuie 1 0O6beAHEHE MHOYKECTB. Pa3HOCTb MHO>KECTB, AOTIO/THEHHEe
MHO>KeCTBa. VIHTeprnpeTalus onepalyi HaJi MHOYKeCTBaMH C IMTOMOII[bI0 KDYTOB
Junepa.

JJIeMEeHThI JIOTUKH

Ornpepenenue. YTBepxjeHus. AKCUOMBI U TeopeMbl. /JloKa3aTebCTBO.
IToka3aTesbCTBO OT IMPOTUBHOTO. Teopema, oOpaTHas JaHHOM. [Ipumep u
KOHTPIIPUMED.

BricKka3bIBaHUA

VICTUHHOCTh U JIOKHOCTb BbICKa3biBaHUsl. C/I0’KHbIE M TMPOCTbIE BBICKA3bIBAHUS.
OnepaluM HaJl BbICKA3bIBAHUSIMU C WCIOIb30BaHWEM JIOTUYECKHUX CBSI30K: U, WM, He.
YcnoBHbIe BbICKa3bIBaHUS (MMIIMKALIMH).



CojepxaHue Kypca MaTeMaTHKH B 5—6 Kjiaccax
HarypanbHble uKc/ia ¥ Hy/ib HaTypa/ibHbIN Psiji YMCe/ ¥ ero CBOMCTBa

HaTypasibHOe unc/io, MHOXKeCTBO HaTypasibHbIX UKMCe/l ¥ ero CBOMCTBA, M300paykeHre
HaTypa/bHBIX UKCe/l TOYKaMU Ha YUCJIOBOU MpsAMOU. VIcnoib30BaHKe CBOMCTB
HaTypaJIbHBIX YMCeJ TIPU PelleHnH 3a/jau.

3anuch U UTEHHe HATypPd/IBHBIX YHCEJ/I

Pazmuune mexay uu@pod U uucaom. [lo3ulMOHHas 3aMMch HaTypa/ibHOTO YUCIIA,
MOMEeCTHOe 3HaueHue LU(PbI, pa3psibl U KJIacChl, COOTHOLLIEHUE MeXIYy ABYMSI COCeIHUMU
pa3psAHbBIMUA eIMHULIAMH, YTEHHE U 3alMCh HATypabHbIX UKCel.

OkpyrJ/ieHre HaTypa/IbHbIX YHCeJI
HeobxoaumocTsb OKpyT/ieHus1. [IpaBuio OKpyT/ieHHsT HaTypaIbHbIX UHCel.
CpaBHeHHe HaTypa/IbHbIX YHCe/I, CDaBHeHUe C Yyuciom 0

[ToHsiTME O CpaBHEHMH YMCeJl, CDaBHEHHE HaTypPaJbHbIX YMCeN PYT C
JIPYTOM U C HyJIeM, MaTeMaThuecKas 3alicCb CPaBHeHUM, CTIOCOObI CpaBHEHHS
YHCeJl.

JleliCTBUA C HATypPa/IbHBIMU UM C/IAMU

CroxxeHue U BBIUYNTdHHWE, KOMIIOHEHTBI C/IOKEHUA U BBIUWMTAHUA, CBA3b MEXY HHUMUH,
HaXoXXaeHrne CyMMbl KW pPAa3HOCTH, HW3Me€HeHHMe CYMMbl KW pPA3HOCTH TIIpU HW3MEHEHUUH
KOMIIOHEHTOB CJ/IO>KE€HUSA U BbIUMTAHNA.

YMHOKeHWe U fie/ieHHe, KOMITIOHEHTbl YMHOKEHUSI U [le/IeHUs], CBSI3b MeXAYy HUMH,
YMHOKEHHe U CJIO’KeHHe B CTOJIOWK, Jle/ieHre YTOJKOM, TpOBepKa pe3ysbTara C TIOMOIIbIO
TIPUKUAKU U 00paTHOTO felicTBUs. [TepeMeCTHTe/bHBIN U cOUeTaTeTbHbIN 3aKOHBI CJIO’KeHUS
M yYMHOXEHMs, PpacrpeJenuTe/lbHbIi 3aKOH YMHOXKEHUsSI OTHOCUTENBbHO CJIOKEeHUS,
000CHOBAHUE a/120pUMMO8 8bINOAHEHUs apugmemuueckux Oeticmaull.

CreneHb C HaTypa/IbHBIM MOKa3aTe/eM

3anuck yuc/aa B BUZIe CYMMbI pa3psiZiHbIX C/laraeMblX, MOPSI/I0K BBITIOJIHEHUS [|eCTBUM
B BBIP&)KEHUSIX, COJep’KalliX CTeleHb, BbIUYMC/IIEHNEe 3HAaUeHUM BbIPa)KEeHWUU, COZeprKaliux
CTereHb.

Yuc/oBble BbIpa)KeHUS
YucnoBoe BeIpa’KeHUE U €ro 3HaueHue, MOPSI0K BITIOJIHEHUS [|eMCTBUM.
JlesieHHe C 0CTaTKOM

eneHne C OCTaTKOM Ha MHOXXeCTBe HaTypasbHbIX UMCesI, ceolicmea Oe/neHus
COCMamkoM.

HpaKTI/II—IECKI/Ie 3a/ld4M Ha Je/ieHre C OCTATKOM.

CBolicTBa " MPU3HAKHU J€/TUMOCTH



CBOMCTBO [1€JTMMOCTUA CyMMBbI (Pa3HOCTU) Ha unciio. [Ipr3Haku e TMMOCTH Ha 2, 3, 5,
9, 10. IlpusHaku Oeaumocmu Ha 4, 6, 8, 11. /lokazameabcmeo Npu3HAKO8 OeAuMocmu.
PellieHrie MpakTUUeCKUX 33/lau C MPUMEHeHWeM MPU3HAKOB e TMMOCTH.

Pa3/io)xeHue UM (/Ia Ha MPOCTbIE MHOKUTE/TH
[TpocThie ¥ coCTaBHBIE UMC/IA, pewlemo Opamocgend.

Pa3io)keHWe HaTypaJibHOIO YMCIa HAa MHOXUTE/NIW, pPa3/ioKeHWe Ha TIPOCThIe
MHOXUTeMU. Koauuecmeo Oeaumesell uucad, aa20pumm pasnoHceHusi uucaa Ha npocmble
MHOJKCUMenuU, OCHOBHASL meopemd apupmemuku.

Anredpanueckue BbIpa)KeHUsA

Wcnonp3oBanne OykB yia  0003HAUeHWs]  UHCe/, BBLIUMC/IEHWE  3HAUYeHHs
anrebpanvyeckoro BbIPA)KeHUs, TIPUMeHeHHe anreOpandyecKrX BLIDKEHUM /I 3aIlviCy
CBOMCTB apudMeTHUUeCKUX elCTBUM, Ipeobpa3oBaHue airebpanueCcKux BhIpaXKeHUH.

Jenurenyu ¥ KpaTHbIe

Henvtenb W ero CBOWCTBA, OO [JenuTesb ABYX W 0Oosee uwces, HauOOBIINNA
OOIMiA JeuTeNb, B3aUMHO TTPOCThbIE UKMC/IA, HAXOXK/EHHEe HauOOJIbIIero o0Iero JeIuTers.
KpaTHoe u ero cBoicTBa, o0Ilee KpaTHOe [ABYX M 0OoJiee uwmces, HavMeHbIllee oO0Iiee
KpaTHOe, CIIoCO0bI HaX0XK/JeHUsI HAUMEHBIIIEro 00II[ero KpaTHOro.

Jpobu

OOBIKHOBEHHBIE JIPooH

Hons, vacth, ApoOHOe uumciao, ApoOb. /IpoOHOe UKCI0 KakK pe3y/bTaT Je/IeHus.
[TpaBWIbHBIE U HETIPaBUIbHBIE APOOU, CMeTIaHHas APoOb (CMeIIaHHOe UKCIIO).

3amuch HaATypaJibHOTO uYHMc/la B BuAe JApobuW C 3aflaHHBIM 3HaMeHaTesieM,
ripeobpa3oBaHye CMeIlIaHHOM Ipobu B HeMpaBWIbHYIO Ap00b U HA00OPOT.

[TpuBeaenue apobeii K obIiemy 3HaMmeHaTe 0. CpaBHeHHe 0OBIKHOBEHHBIX APOOeH.

Crno>xeHre ¥ BblUMTaHUe 0OBIKHOBEHHBIX Jpobeii. YMHOKeHHe U Jie/ieHre
0OBIKHOBEHHBIX JIpo6eii.

ApudmeTtrueckrie 1eHCTBUS CO CMeIIIaHHBIMU JIPOOSIMH.

ApudmeTrueckre f1efcTBUS C APOOHBIMU UKC/IaMHU.

Cnocobbl payuoHaau3ayuu ébiuUCAeHUll U UX NpUMeHeHUe Npu 8bINoAHeHUU delicmaull.
JecaTuuHbie Jpoou

Llemas u ApoOHast YacTy JecATHUHOM poOu. ITIpeobpa3oBaHue [eCITUUHBIX Apobeii B
o0ObIKHOBeHHbIe. CpaBHeHHe [eCiTUUHbIX Apobeii. CroxkeHWe W BbIUMTAHHE [eCATUYHBIX
npobeit. OKpyTr/ieHWe [eCITUUHBIX Apo0eil. YMHO)KeHUe W [lefileHre [JeCITUUHBIX Apo0ei.
IIpeobpazosaHue 0bblkHOBeHHbIX Opobell 8 decsimuuHble 0pobu. KoHeuHble u 6ecKoHeuHble
decsimuyHble OpobU.



OTHoO1IeHHe ABYX UHCe

Macirab Ha riase v kapTe. [Iponopiuy. CBoiicTBa MPOMOPLIMH, TPUMeHeHue
MPOIMOPLMM U OTHOILIEHUH MPY PeLLeHrH 3a/1au.

CpegHee apupMeTHUECKOE YHCET

CpegHee apudmMeTHyeckoe ABYyX umces. V3o0paxeHue cpefiHero apuMeTHuecKoro
JIByX UKCeJl Ha YMC/IOBOM TMPsIMOi. PellleHre TTpaKTUUECKUX 3a/jau C TIpUMeHeHHeM CpeIHero
apudmeTtnyeckoro. CpedHee apugpmemuueckoe HECKOAbKUX UUCel.

ITponeHTHI

[ToHsThe TIpolieHTa. BbIuncieHHe MPOLIEHTOB OT UMC/Ia M YHCIA 110 HW3BECTHOMY
TIPOLIEHTY, BBIPA)KEHWE OTHOILIEHHWS B TIPOL[eHTaX. PellleHHe HECOKHBIX IMPAKTHUeCKUX
3a/1a4 C MPOIL[eHTaMHU.

JuarpaMmsbl

Crosbuatble M KpPyroBble AWarpaMMbl. V3BjeueHue wWHGOpMALMU W3 UArpaMM.
H3obpadiceHue duazpamm no Yuc108bIM OAHHbIM.

PanuoHanibHbIE UKuC/Ia
ITonoxxuTenbHBIE U OTPULIATE/IbHbIE UMC/IA

M300parkeHre uuces Ha YKUCIOBOM (KOOpAMHATHOM) TipsiMou. CpaBHeHHEe UMCell.
Mopynbs uWc/ia, TreoMeTpyUyeckass HWHTepripeTaliusi MoOAyJas uyucia. JlelcTBUs €
TMOJIO’KUTEJIbHBIMU U OTPHULIATE/IbHBIMU YUC/IaMU. MHOXXECTBO 1[e/bIX YuCe.

IloHATHe O paNUOHA/IBHOM uMcIe. [lepguuHoe npedcmasneHue O MHoO}cecmee
PAYUOHA/IbHbIX Yuce. J1eicTBUs C pPaliUOHAIbHBIMU YU C/IaMHU.

PelnleHue TeKCTOBBIX 3aa4

EquHMIbI W3MePeHHMi: [JTUHBI, TUIomiagd, obbeMa, MacChl, BPeMeHH, CKOpPOCTH.
3aBUCHMOCTU MEXy eAUHUIaMU H3MepeHHs] KaKAOW Be/JWUMHbl. 3aBUCUMOCTH MeXIy
Be/TMUMHAMHU: CKOPOCTh, BPeMs, PACCTOSTHUE; TIPOM3BOAMTETHLHOCTb, BpeMsi, paboTa; IieHa,
KOJINYeCTBO, CTOUMOCTb.

3ajaum Ha Bce apuMeTnUecKne AeCTBUS

PellieHre TeKCTOBLIX 3ajiau apudMeThueckum criocobom. lcronb3oBaHue Tabmuil,
CXeM, UepTeKeu, APYrux CPe/CTB NpeJCTaBAeHUs JaHHBIX TIPU PeLleHUH 3aJaul.

3agaun Ha JBW)KeHHe, paboTy ¥ MOKyNKH

PerlleHrie HeCIOXKHBIX 3a7lau Ha JBM)KEHWE B IPOTHUBOIIOJIOXKHBIX HAIlPAB/IEHUSX, B
O/JTHOM HarlpaBJ/IeHHH, IBV)KEHHE TI0 PeKe 110 TeUeHHUIO 1 TIPOTUB TeueHus. PellieHure 3a7iau Ha
COoBMecCTHYI0 paboty. [IpumeHeHue [pobeit MpH peliieHnH 3aay.

3ajjauM Ha YaCTH, /I0/IM, MPOLEHThI



Pemenue 3aziau Ha HaXOXZeHUe YaCTH YMC/Ia U YMCIIA 10 ero yacTu. PeleHue 3azau
Ha TpoLeHThI U f1ou. [IprMeHeHre MPONOPLMI TIPU peLeHrH 3ajady.

Jlornueckue 3ajjauu

PeriieHrie HeC/IOXKHBIX JIOTHYECKUX 3a/jau. PeweHue no2uyeckux 3a0au ¢ NOMOWbHo
epacpos, mabauy.

OcHoBHBIe MeTO/IbI pellleHHs TeKCTOBbIX 3aja4y: apudmMeTUUeCcKuid, mepedop
BapUaHTOB.

Harnsignasa reomerpus

durypel B OKpyKarwoweM wMupe. Harnsganele mnipesacraB/ieHMss O @urypax Ha
IVIOCKOCTH: IpsMasi, OTPe30K, Jy4, yroJ, jioMaHasg, MHOIOYIOJIbHUK, OKPY>KHOCTb, KpVT.
YeTbIpexXyroabHUK, IPSIMOYTOJIbHUK, KBajpaT. TpeyrosbHUK, 6udbl mMpey20/bHUKOS.
IIpagunbHble  MHO20y20MbHUKU. VI300pa)keHHWe OCHOBHBIX TreOMeTpUuUeckux ¢uryp.
B3aumHoe pacnonosceHue 08yX NpsiMblX, O8YX OKpYM#CHOCMeU, NpsMOU U OKPYHCHOCMU.
HnvHa otpe3ka, joMaHoW. EauHuiel uamepenusi gauHbl. IlocTpoeHne oTpe3ka 3afaHHOU
JvHbl. Bugsl yriios. I'pasycHas Mepa yria. VismepeHue 1 oCTpoeHue yIJIOB C ITOMOLLBHO
TpaHCIIopTUpa.

[TepumeTp MHOroyroibHuka. [loHsiTe TIOWAAW (UIYPhI; €JUHHULIBI U3MepeHUsi
nomiaad. [lojaab TpSIMOYTo/ibHYKA, KBajparta. [IpubskeHHOe H3MepeHHe TIIOoIaAn
¢uryp Ha knetuaToii Oymare. PagHogenukue ¢ueypbl. HarnsiiHele TpeAcTaBieHUs] O
MIPOCTPAHCTBEHHBIX (urypax: Ky0, maparuieniernurie], MpH3Ma, NUpaMuja, iap, cdepa,
KOHyC, [wiuHAp. M300pakeHue TIPOCTPAHCTBeHHBIX ¢uryp. Ilpumepbl ceueHudl.
MHozoepaHHuku. IlpasuibHble MHO202paHHUKU. IIpyvMepnl pa3BepTOK MHOTOTPaHHUKOB,
LWINHAPA U KOHYCa.

[TousTrie 06bema; efuHUIBI 00beMa. O6beM MPSAMOYTOJ/ILHOTO Mapasiesenuriesa,
KyOa.

[TonsiTue o paBeHcTBe ¢uryp. LleHTpasnbHas, oceBas W 3epKA/bHASL CUMMETDUM.
M306pa>keHrie CHMMETPUYHBIX (QUTYDP.

PeliieHre MpakTUUYeCKUX 3a/iau C IPUMeHeHreM TMPOCTeUIINX CBOUCTB Guryp.
HcTopusi MmaTeMaTUuKHU

IMosieneHue yugp, 6yks, uepoznugos 8 npoyecce cuema u pacnpeoeneHusi NPOOyKmMoa
Ha JIpegHem BaudicHem Bocmoke. Ceasb ¢ Heonumuueckotl pegostoyuetl.

PooicoeHue wecmudecsimepuuHoll cucmembl cuucaeHusi. IToseneHue oecsimuuHoll
3anucu uucen. PoxcoeHue u pazgumue apugpmemuku HamypanbHbix uucen. HOK,
HO/I, npocmble uucna. Pewiemo SpamocgeHa.

IosieneHue Hyas u ompuyamenbHbIX UUcea 8 Mamemamuke opesHocmu. Poab
Huogarma. INouemy (-1)(-1)=+17?



Jpobu e Basunoue, Ecunme, Pume. Omkpbimue decsimuuHblx Opobell. CmapuHHble
cucmembl mep.

JecsamuuHble Opobu u Mmempuueckasi cucmema mep. JI. MazHuykuti.
CojgeprxaHue Kypca MaTeMaTHKH B 7-9 KJiaccax
Anreopa
Yucia
PanuoHanibHbIE UKuC/Ia

MHO>XeCTBO paljMOHaIbHbIX urces. CpaBHeHHe palOHA/IbHBIX Yuces. [JelcTBus C
paLMOHaBLHBIMU unc/iamMu. [IpedcmasneHue payuoHaabHO20 YUCAA 0ecsimuyHoll Opobbio.

J

HNppanuonanbHbie yucia

[ToHATHe MppaLMOHa/NBHOTO uKca. Pacro3HaBaHUe UpPaLMOHA/IBHBIX YUCeT.
IIprMepBI J0Ka3aTe/bCTB B anrebpe. ppariioHaabHOCTb urcna 2 . [IpuMeHeH e B
reoMeTpun. CpasHeHUe uppayuoHaabHbIx ucen.MHoxcecmeo delicmeumenbHbIX
uuces.

ToxxaecTBeHHBIE IPeodpa3oBaHUA
Yuc/ioBble U OyKBeHHbIE BBIPAXKEeHHSA

BreipakeHue ¢ nepeMeHHOM. 3HaueHUe Bbipa)keHus1. [10/IcTaHOBKa BbIpa)KeHUH
BMECTO epeMeHHbIX.

Ilesbie BeIpa)KeHUs

CrereHb C HaTypabHBIM TTOKa3aTesieM U ee CBOMCTBA. [Ipeobpa3oBaHus BEIpaKeHUH,
CoJlepKalliX CTeNeHu C HaTypaJbHbIM [TOKa3aTesleM.

OpHouneH, MHorouwieH. [lelCTBUSI C OAHOUYJIEHAMM W MHOrOYieHaMu (CIOXKeHue,
BbIUMTaHWE, YMHOXeHHe). PopMy/ibl COKpalleHHOT0 YMHOXXEHMS: Pa3HOCTh KBa/lpaToB,
KBa/IpaT CyMMbI M Pa3HOCTU. Pa3/o)keHre MHOTOU/IeHa Ha MHOXKUTEJTH: BbIHeCeHHe 0011[ero
MHOJKUTeJIS 3a CKOOKW, 2pynnupoeka, npumeHeHue (popmy/n COKpaujeHHO20 YMHOMCEHUS.
KeadpamHblili mpexuneH, pas/nodiceHue K8aopamHo20 mpexyuaeHd Ha MHOXcUmenu.

JIpo0HO-panoHA/IbHbIE BBIPA)XKeHUSA

CrereHb C LIeJIbIM TI0Ka3areseM. [IpeoOpa3oBaHHe APOOHO-THHENHBIX BbIPAyKEHUI:
CJIO)KeHHe, yMHOXeHHWe, [eneHue. Aneebpauueckas Opobb. Jlonycmumble 3HAueHUsl
nepemeHHbIx 8 OpOOHO-PAYUOHA/AbHBIX 8blpadceHusx. CokpauwjeHue aneebpauyeckux opobetl.
ITpusedeHue aneebpauveckux Opobeli K obwemy 3HameHamento. [lelicmgus C
aneebpauveckumu OpobsAMU: CAOMHCeHUe, 8bluUMaHue, yMHOJMCeHue, OejaeHue, 8038edeHuUe 8
cmeneHb. [IpeobpazoseaHue 8blpadiceHull, co0epHcawjux 3HaK Mooy/sl.

KBaapaTHble KOpHH



ApudmeTtnueckuii KBaZipaTHbIN KopeHb. [Ipeobpa3oBaHuie BbIpaKEHUM, COepKall[iuX
KBa/IpaTHbIEe KODHU: YMHOXXEHUE, [le/ieH1e, BBIHECEHUe MHOKUTEST U3-TI0/] 3HaKa
KODHSI, BHeCeHUe MHO}cumessi N0O 3HAK KOPHSL.

YpaBHeHus U HepaBeHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YMC/IOBBIX PaBEHCTB. PaBeHCTBO C mepeMeHHOM.
YpaBuenus

[NoHsiTe ypaBHEHUs U KOPHS ypaBHeHUs1. [IpedcmasneHue o pagHoCUIbHOCMU
ypasHeHull. Obaacmb onpedeneHust ypasHeHus (061acmb 0onycmumblX 3HaueHutl
nepemeHHoll).

JIuHelHOe ypaBHEeHNE U ero KOPHU

PerieHue IMHeWHbIX YpaBHeHUM. JIUuHeliHOe ypasHeHue ¢ napamempom. Koauuecmeo
KOpHell IUHEeliHO20 ypasHeHusl. PeweHue nuHeliHbIx ypasHeHull ¢ napamempom.

KBaapaTHOoe ypaBHeHHe U ero KOPHU

KBazipaTHble ypaBHeHUs. HeronHble KBa/ipaTHble ypaBHeHHs. JIMCKPUMHHAHT
KBaZIpaTHOTO YypaBHeHUs1. PopMmysia KOpPHeHW KBaJpaTHOrO ypaBHeHus. Teopema Buema.
Teopema, obpamHas meopeme Buema. PellleHre KBa/IpaTHBIX ypaBHEHHWI: HCTIO/b30BaHHUE
dopMysibl /11 HaxOXKJEeHUs KOpPHeHW, epaguueckull MemoO peuwleHusl, pasnoiceHue Ha
MHOJcumenu, noobop KopHell ¢ ucnoab3osaHueM meopembl Buema. Konuuecmeo KopHel
K8aOpamHo20 yYpagHeHusi 8 3a8UCUMOCmU om e20 OucKpumMuHaHmad. bukeadpamHbie
YypasHeHusl. YpasHeHusi, C600UMble K JAUHelHbIM U KeaOpamHbiM. KeaopamHble ypasHeHust C
napamempom.

JIipoOHO-panoHa/IbHbIe YPaBHEHHS

PeriieHre mipocTeiiimx 1poOHO-TMHEMHbIX ypaBHeHU. PeweHue dpobHo-
PAaYUOHAIbHBIX YpasHeHuUl. MemoObl pewleHusl ypagHeHull: MemooObl pa8HOCU/AbHbIX
npeobpazosauli, Memoo 3ameHbl nepemMeHHol, epaguueckuti memoo. Vicnoab3osaHue

ceolicme (hyHKYull npu peweHuu ypaeHeHULz/— . iy

IIpocmeliwue uppayuoHaabHble ypaeHeHUs 8Uod / wd , / fx /gx.

YpasHeHus guda

xn
a .YpagHeHus 8 yeablx

yucaax.

CucreMbl ypaBHeHUM

YpaBHeHHe C IByMSs TepeMeHHbIMU. JIMHelHOe ypaBHEHHWe C ABYMS IepeMeHHBbIMHU.
Ipsimas kak epacgpuueckas uHmMepnpemayust AUHEeUHO20 ypasHeHUsl C 08YMsl NnepemMeHHbIMU.

[ToHsiTHE cucTeMbl ypaBHeHUH. PellieHne cucTeMbl ypaBHEHUU.



MeTo/ibl  pellleHUsI CUCTeM JIMHeWHBbIX YypaBHEHWM C [IByMs TlepeMeHHBbIMU:
epaguyeckuli Mmemoo, Memoo CA0XHCeHUsl, METO/, TI0/ICTaHOBKH.

Cucmembl AUHEUHbIX ypagHeHUll C NapamempoM.
HepaBencrBa

YucnoBele  HepaBeHCTBa.  CBOMCTBa  UMC/JOBBIX  HepaBeHCTB.  [IpoBepka
CIpaBeiyIMBOCTU HepaBeHCTB IPU 3a/laHHbIX 3HAYEHUSX ITepeMeHHbIX.

HepaBeHcTBO c mepemeHHOW. CTpore u HecTporve HepaBeHCTBa. Ob6s1acmb
onpedeneHusi HepageHcmea (061acmb 00NyCMUMbIX 3HAYeHUll nepemMeHHO).

PerieHue TMHeMHbIX HEPABEHCTB.

KeaopamHoe HepaseHcmeo u e20 peuwleHusi. PeweHue Ke8adpamHblX HepaeeHCma:
ucnonb308aHue cgolicme u epaguxka keadpamuuHol (yHKYuu, Memoo UHmMepeanos. 3anuch
peuleHus KeaOpamHo20 HepaseHCmed.

PeweHue yeabix u OpobHO-payuoOHAIbHbIX HepaBeHCM8 MemoOOM UHMeEpPB8anos.
CucreMbl HePaBeHCTB

CucremMbl HepaBeHCTB C OJHOM MepeMeHHOMW. PellleHue cucTteM HEpPaBEeHCTB C OJHOU
TepeMeHHOM: JIMHeWHbIX, K8aOpamHbiXx. VI300pa)keHre pellleHHsI CUCTeMbl HepaBeHCTB Ha
YMCJIOBOM TIPSIMOU. 3amuCh pelleHns] CUCTEMbl HEPAaBEHCTB.

DyHKIUMN
ITousaTue PyHKIUU

[ekapToBbl KOOpPAMHATBI Ha IUIOCKOCTU. DoOpMUpOBaHWe MpeJCTaBAeHUM O
MeTaripe[IMeTHOM TIOHSTUN «KOOpAWHaThl». Criocobbl 3ajaHust QyHKIMIA: aHATUTUUECKUH,
rpaduueckuii, Tabmuunbii. ['papuk QyHkumy. I[Ipumepnl GYHKIMM, MNOMy4YaeMbiXx B
rpoLiecce KCC/Ae/I0BaHUSl pa3/IMUHbIX peasbHbIX IPOLIeCCOB W pellleHusl 3afiad. 3HaueHue
¢yHk1MM B Touke. CBOMCTBa QYHKIMI: 06/1aCTh ompeziesieHusi, MHO)KeCTBO 3HaUeHUH, HY/H,
MPOMEXXYTKA 3HAKOMOCTOSIHCTBA, UYeMmHOCMb/HeUemHOCMb, TIPOMEXYTKA BO3pacTaHUsl M
yObIBaHus1, HauOObIllee U HauMeHbIllee 3HaueHus1. VccnenoBaHue (hyHKIUH TI0 ee rpaduKy.

IIpedcmasnenue 06 acumnmomax.
HenpepbigHocmb ¢yHkyuu. KycouHo 3ad0aHHble (pyHKyuu.
JInuHeniHas QyHKUMA

CBorictBa M rpaQuK JIMHEWHOMW (QYHKLUU. YTIJIOBOM KO3(PPULMEHT TMPSMOM.
PacnionioxxeHue rpadyka TMHeHON GYyHKIMK B 3aBUCUMOCTH OT ee yIrI0Boro Ko3dduijreHTa
U cBobogHOrO usneHa. Haxoowdenue ko3gguyueHmos auHeliHOU (pyHKYuu no 3a0aHHbIM
YCN08USIM: NPOX0dcOeHue npsmoll uepe3 08e MOUKU C 3dOAHHbIMU KOOPOUHAMamu,
npoxoocoeHue npsiMotl uepe3 OaHHYIO MOUKY U napasienbHoli OaHHOU NpsiMOLl.

KBaaparuuHasi pyHKIUA



CaoiicTBa ¥ rpaduk KBajpaTHUHOM GyHKI[MH (Tlapabosa). ITocmpoeHue epaguka
KeaopamuuHol pyHKyuu no moukam. HaxoxkzeHue Hyseill KBagpaTUUHOW (YyHKIWH,
MHOJcecmea 3HaueHull, NnpomexcymKos 3HAKONOCMOSIHCMEA, NpoMedicymKos
MOHOMOHHOCMU.

OOpaTHasi IPONOPIMOHA/THHOCTD

- gt
pox
CoucTBa _ .
GYHKLIN y I'uriep6osia.
X
I'pa¢puxu IIpeobpa3zoeatue epacpuka pyukyuu y f(x) oas
¢yHkyuii. nocmpoeHus 2paguxos
GyHKYUL 8UOA y of kx b c.
k
fpacpuru pynkyuii Ly N Ly X3; X



ITocieoBaTeIGHOCTH M MPOTPeCCUH

YucioBasi Moc/ieZjoBaTe/IbHOCTh. [IpyuMephl UKCIOBBIX TOC/Ie[0BaTeIbHOCTEH.
Apudmerrnueckasi mporpeccusi. ['eomerpuueckasi mporpeccusi. @opmyna obuje2o
u/seHa u CyMMbl N nepebix UeHo8 apugmemuyeckoll u 2eomempuueckoll
npozpecculi. Cxooawascs 2eomempuyeckas npoepeccusi. beckoneuHas
reoMeTprUecKasi IPOrpecCsi ¥ ee CBOMCTBA.

PemieHne TeKCTOBBIX 3aia4
3ajauu Ha Bce apudmMeTnuecKue eMCTBUs

PeliieHre TeKCTOBBIX 3a/iau apudmMeTrHyeckum criocobom. Vcronb3oBaHue

TabJUL], CXeM, uepTekel, IPyrux Cpe/iCTB TIpe/ICTaB/IeHUsl JaHHBIX TP PellleHNH
3a/1aum.

3agaun Ha JBH)KeHHe, paboTy ¥ MOKyNKH

AHa/i3 BO3MOKHBIX CUTYal[Mi B3aMMHOT'O PaCIIOI0XKEeHHUs
00BEKTOB TIPH MX [[BH)KEHUU, COOTHOIIIEHUS] 00HEMOB BBITIO/THSIEMbIX
paboT 1pu COBMeCTHOM paboTe.

3aauM Ha YaCTH, [J0/IM, MPOL[eHThI

Perenue 3d/la4 Had HdXOXJeHKe 4aCTHh UKMC/ida KU 4YKCjid 110 ero 4aCTH.

Perenue 3a/jau Ha MPOLEHTHI U A0/14. [IpUMeHeHre NponopLyii MPY peLleHrur
3a/au.

Jlornueckue 3ajjauu

PellieHue ioruyeckux 3afiau. PeweHue no2uueckux 3adau ¢ NOMOwbio
epacpos, mabauy.

OcHOBHBbIE MeTO/Ibl PpelleHHsl TEeKCTOBBIX 3ajau: apu(MeTHuecKui,
anrebpanyeckuii, repeboOp BapwaHTOB. IlepsuuHble npedcmasneHuss O Opy2ux
Memooax peleHus 3a0au (2eomempuyeckue U 2pacguyeckue memoobl).

CraTucTHKA U Teopusi BePOATHOCTeH
CrarucTukKa

TabmiuHoe u rpaduyeckoe TMpeJCTaBAeHHe JAHHBIX, CTOJ0UYaTble M
KPYroBble [JuarpaMMmbl, TpaduKd, TpPUMeHeHWe AuarpaMM U TpadukoB Ajis
OIMMCAHMS 3aBHUCHMOCTEH peasbHbIX BeJMUMH, H3B/IeueHHe WHGOPMAUU U3



Tabsu1], AuarpaMMm U rpadukoB. OrucaTe/lbHbIe CTaTHCTHYECKHe TI0Ka3aTesln
YKCIOBBIX HaOOpOB: cpeiHee apudMeThyeckoe, MeouaHd, Haubosbiliee WU
HavMeHbIllee 3HaueHUs. Mepbl paccemMBaHUS: pa3Max, Oucnepcusi U cmaHoapmHoe
OMK/IOHEHUe.

Ciy4aiiHasi U3MEeHUMBOCTb. VI3MEeHUMBOCThb TpHU U3MepeHusx. Pewarowjue
npasuia.

3aKOHOMepHOCMU 8 U3MeHUUBbIX 8e/UUUHAX.
ChnyuaiiHbie COOBITHA

CnyuaiiHble OIBITHI (3KCIIEPUMEHTHI), 37IeMeHTapHble C/TydaiiHble COOBITHS
(ucxomel). BeposTHOCTH 3neMeHTapHbIX COObITUN. CoOOBITHA B CIy4YalHBIX
9KCIepUMeHTax M 06/1aronpHsATCTBYIOIIME 3/IeMeHTapHble COObITHS. BeposiTHOCTH
CJTydaiiHbIX COOBITHM. OTBITEI C PABHOBO3MOKHBIMU 37IeMEHTapHBIMUA COOBITHSIMH.
Knaccuueckre BepOSITHOCTHBIE OIBITHI C HMCTIOJb30BaHWEM MOHeT, KyOHKOB.
IIpedcmasnenue cobbimuil ¢ nomowbto ouazpamm Jdiiepa. IIpomueononoicHbie
cobbimusi, obveduHeHue U nepeceueHue cobbimuil. Ilpasuno cnoxiceHus
geposimHocmeli. Cayuatinbili ebibop. I[IpeOcmasneHue 3KcnepumeHma 6 6ude
Oepesa. He3asucumbie cobbimus. YMHOJCeHUe BeposimHocmell He3aeUCUMbIX
cobbimuli. IlocnedosamenbHble He3agucumble ucnbimaHus. IlpejcTaBreHue o
HE3aBUCHMBIX COOBITUSX B >KU3HH.

D/1eMeHmMbl KOMOUHAMOpPUKuU

I1pasuno ymHodKCEeHusi, nepecmaHosku, ¢akmopuan yucaa. CouemaHusi u
uucno couemaruii. Dopmyna uucaa couemanutl. TpeyeonbHuk Ilackans. Onbimbl ¢
60MbWUM UUCAOM PABHOBO3MOXMCHBIX 3/1eMeHMApHblx cobbimutil. BbluucaeHue
geposimHocmell 8 OnNbIMax ¢ npuMeHeHuUeM KOMOUHamopHbix ¢popmya. McnbimaHus
bepHyniu. Ycnex u Heyoaua. Beposmhocmu cobbimuil 6 cepuu ucnbimaHutl
Bepnyanu.

CayuatiHble e/ ITUYUHDI

3HAKOMCMBO CO C/AyualiHbIMU 6eAUYUHAMU HA NpUMepax KOHEeUHbIX
OUCKDemHbIX  CAyUYalHbIX  Be/UUUH. PacnpedeneHue geposimHocmell.
Mamemamuueckoe odxcudaHue. Ceolicmea MamemMamu4ecKko20 OHNCUOAHUS.
IToHsimue o 3axkoHe 6oabwiux uucen. H3mepeHue gepossmHocmeli. I[IpumeHeHue
3aKOHa OoAbWUX Yucea 8 COoyuoao2UU, CMpPAxoeaduu, 8 30pPaBOOXPAHeHUL,
obecneueHuu 6e3onacHocmu Hace/neHusi 8 Upe38bIUAlHbIX CUMYAYUSIX.

I'eomeTpus



I'eomeTprueckue Gurypsi
@urypsl B reOMeTpUH U B OKPY)KalolieM MUpe

['eomeTpuueckas gurypa. @opmupoBaHue Irpe/CcTaB/eHUN O
MeTarpeIMeTHOM MOHATUM «burypa». Touka, TMHUS, OTPe30K, TpsiMas,
7y, JIoMaHasi, TUIOCKOCTb, YTOJ1, OMCCeKTprCa yIJa 1 ee CBOWMCTBA, BUbI
YIJIOB, MHOTOYTOJTIbHUKH, KPYT.

OceBasi ciMMeTpusi reoMeTpruueckux ¢uryp. LleHTpasibHas cUMMeTpus
reoMeTpruuyecKux (Guryp.

MHOroyrojibHUKH

MHOroyroysibHUK, €ro 3j1eMeHThl ¥ ero cBoMcTBa. Pacrio3HaBaHue
HEKOTOPBIX MHOTOyTOJIbHUKOB.

Bbinyk/ble U He8biNnyK/ble MHO20Y20/1bHUKU. [IpaBU/TbHBIE MHOTOYTOJTbHUKH.

TpeyronsHuKuU. BoicoTa, MeairiaHa, OucceKTpuca, CpeJHsIs TUHUS
TpeyroyibHuKa. PaBHOOepeHHbIN TPeYTrobHUK, er0 CBONMCTBA U TIPU3HAKHU.
PaBHOCTOPOHHWI TPeyroyibHUK. [IpIMOYTOo/bHBIM, OCTPOYTOBHBIN,
TYHOYTOJIbHBIN TPeyrobHUKA. BHelllHKe yriibl TpeyronbHuKa. HepaBeHCTBO
TPeyroJIbHUKaA.

YeTbipexyronbHUKU. [lapannenorpamm, pomb, TMpsIMOYToJibHUK, KBajparT,
Tparieliysi, paBHOOeipeHHas Tparielfusi. CBOMCTBa U MPU3HAKU Tapasiie/iorpaMmma,
pomb0a, psSIMOYTO/TbHKKA, KBaZipaTa.

OKpYXHOCTB, KPYr

OKpY’>KHOCTb, KPYT, UX 3/IeMEHTbl U CBOMCTBA; 1|eHTpa/ibHble ¥ BIMCAHHbIE
yriabl. KacaTenbHasi u cekywjass K OKPY)KHOCTW, Ux ceolicmeda. BrucaHHble U
OIKCaHHbIe OKPY>XHOCTU /i1 TPEeYTOJIbHUKOB, Uemblpexy20/bHUKO8, NPABU/IbHbIX
MHO20Y20/1bHUKO8.

I'eomeTpuueckue (purypsnl B MpocTpaHCTBe (00beMHBIEe Tesla)

MHozoepanHuk u e2o snemeHmbl. Ha3eaHusi MHO202pAHHUKO8 C pPA3HbIM
nosoxceHuemM U Koaudecmeom epaHetl. IlepBuuHbIe Tpe/iCTaBAeHUs O MHpaMUje,
napasjienenunese, npusMme, cgepe, 1mape, OWIMHJPE, KOHyCe, UX 3JIeMeHTax U
MPOCTEUIINX CBOUCTBAX.

OTHoOLIeHUA
PaBeHncrBo ¢uryp

CBOUCTBa paBHBIX TPEYTOJbHUKOB. [IpU3HaKy paBeHCTBa TPEYTO/IbHUKOB.



ITapanienbHOCTH NPAMBIX

[Ipr3Haky ¥ CBOMCTBA MapasiesibHbIX MPSMBIX. AKCUOMA napaaienbHoCmu
Eexauda. Teopema Paneca.

IlepneHAuKYy/IsIpHBbIE NIPAMbIe

[Tpsimout yroJ. IlepnenauKysisip K ipssmoit. HaknoHHas, npoekuysi.
CepeHHBIN TTepPIIeHAMKYISIP K 0Tpe3Ky. Ceolicmea u NnpusHaku
nepneHoOuKy/AspHOCMU.

IIodobue

ITponopyuoHaabHble ompe3Ku, nodobue ¢uayp. [I000bHble mpey201bHUKU.
ITpu3Haku nodobus.

B3aumMHoe pacro/io)KeHue TIpsIMOM M OKPY>KHOCTH, 08YX OKPYH#CHOCMeEL.
N3mepeHus M BbIYUCIEHUS
Be/mmuuHBbI

[Tonsatue BesmmuuHel. [InuHa. M3Mepenue avHbl. EIUHULBI U3MepeHUs
IvHBL. BenmurHa yria.

['papycHas mepa yriia.

[ToHsiTHE O TIOLAaVM TJIOCKOW (DUTYPHI U ee cBouCTBax. Mi3mepeHue
riowazen. EquHuipl usmMepeHus 1ioLaau.

[TpencraBieHre 00 oObeMe U ero CBOMCTBax. V3amepeHue oObema.
EIMHULBI W3MepeHust 00beMOB.

I/I3MEPEHI/IH M BBIUYHNC/IEHUA

VHCTpyMeHTBI A/ U3MEpPeHU U MOCTPOEHUU; M3MepeHUe U BBhIUKMC/IEHUEe
yIJIOB, IUH (pacCTosiHUM), muioliazeid. TpuroHoMmerpruueckre (GyHKIMA OCTPOTO
yrja B TPsSIMOYTOJIbHOM TpeyrojibHuKe Tpu2oHomMempuueckue (pyHKYuu mynoz2o
y2na.  Bbluuc/ieHWe — 371IeMEeHTOB  TPEeyroJIbHUKOB  C  MCIIOJIb30BaHUEM
TPUTOHOMETPUUECKUX  COOTHOLIeHur. Popmynibl MIOLMAAU  TPEyrOJIbHUKA,
napasiieflorpaMMa U €ro 4acCTHbIX BHUZOB, (DOPMYJIbI [ITUHBI OKPY>KHOCTHU W
nioijaau Kpyra. CpaBHeHUWe U BbluMc/ieHWe 1uioniaseid. Teopema Iludaropa.
Teopema cuHycos. Teopema KOCUHYCOS8.

Paccroanus

PaccrosiHye MeXXay TOukaMu. PacCcTosiHMe OT TOUKH /10 TIPSIMOM.
PaccmosiHue medcdy ¢pueypamu.



FEOMETpH‘IECKI/IE IMOCTpOoEHNA

I"'eoMeTprUecKye TTOCTPOEHUS /I WITFOCTPALIMM CBOMCTB reOMeTPUUeCKUX
¢uryp.

WHCTPpYMEeHTBI ~ [jid  TIOCTPOEHWH: LMPKY/b, JIMHEWKa, YTrOJbHHUK.
INpocmeliwue nocmpoeHusi Yupkyaem U JAUuHelKOU: nocmpoeHue OUCCeKMpuchbl
yena, nepneHOukyaspa K npsiMol, yead, pasHo2o OaHHomy. IlocmpoeHue
mpey20/bHUKO8 NO Mmpem CMOpPOHAM, O8YM CMOPOHAM U Yely Mexcoy HUMLU,
cmopoHe U 08yM npuaexcawjum K Hell yenam. [leneHue ompe3ka 6 OAHHOM
OMHOWeHULU.

I'eomeTpUUYeCcKHe MPeodpPa3oBaHuUs
ITpeoOpa3oBanus

[Mousite npeobpa3oBanust. [IpejcTaBieHre 0 MeTarpeMeTHOM TIOHSATHH
«1ipeobpa3oBaHue». [Tooobue.

JBYOKeHUs

OceBasi W 1|eHTpajbHas CUMMETpHS, NOBOpOom U napdaiienbHblll
nepeHoc.KombuHayuu os8udiceHull Ha NIOCKOCMuU U ux ceolicmed.

BekTopbI 1 KOOpAMHATHI HA IVIOCKOCTH
BekTopsbl

ITonsiTHe BEKTOp4, ,E[EI‘/JICTBI/IH Ha/Jl BEKTOpaMH, HCII0/Ib30BdHHME€ BEKTOPOB B
(1)H3I/IK€, pdasjnoliceHue eekmopd Hd cocmasifarnwue, CKd/asapHoe npou3eeaeHue.

Koopaunatsl

OcHOBHbIe TIOHATHS, KOOPOUHAMbI 8eKMOpd, pACCMOsIHUE MeXcOy MOoUKamu.
KoopouHambi cepeduHbl ompe3ka. YpasHeHus guayp.

IMpumeHeHue 8eKmMopoe u KOOpoOuHam 0/s1 pewleHusi npocmeliux
2eomempuyecKux 3aoau.

I/ICTOPI/IH MdTeéMdTHKH

Bo3HUKHOB8eHUe MameMamuKu Kak Hayku, smansbl ee pazeumusi. OCHOBHble
pazoe/ibl MaMemMamuku.

Bbloarowjuecss Mamemamuku u ux 8xka1ao 8 pazsumue HayKuU.

BeckoHeuHocmb MHOJICecmea npocmbix yucen. Hucaa u OAUHbI OMpe3Kos.
PayuoHanbhble uucna. IlompebHocmb 8 uUppayuoHaAbHbiX uucaax. Illkona
TMucpazopa



3aposicoeHue anzebpbl 8 Hedpax apugpmemuku. An-Xopeamu. PosicOeHue
bykeeHHol cumeonuku. I1.Depma, ®. Buem, P. Jlekapm. Hcmopus eonpoca o
HaxodcoeHuu ¢opmyn KopHell anzebpauyeckux ypasHeHull cmeneHell, 6O0AbWIUX
uembipex. H. Tapmanbs, /[oc. KapoaHo, H.X. Abenb, 3.I'anya.

INosieneHue  memooda KOoOpouHam, no3e0/110uje20 nepesooumsb
eeomempuueckue o6seKmbl Ha s3blK an2ebpwbl. Tlosenenue epagpukos pyukyuii. P.
Hexkapm, I1. ®epma. [Ipumepbl pazauuHbix cucmem KOOpOUHam.

3adaua JleoHapoo [IluzaHckozo (PuboHauuu) o Kpoaukax, uucad
duboHauuu. 3adaua o waxmamHoll Oocke. Cxo0umMocmb 2eomempuuecKoll
npozpeccuu.

Hcmoku meopuu eeposimHocmeti: cmpaxogoe 0e/10, azapmible uepbl. I1.
®epma, b.Ilackanb, . bepHyau, A.H.Koimo20pos.

Om 3emnedenusi k 2eomempuu. Ilugpazop u e2o wkona. @anec, Apxumeo.
Ilnamon u Apucmomenb. IlocmpoeHue npasubHblX  MHO20Y20/bHUKOS.
Tpuccekyus yena. Keadpamypa Kpyea. YoeoeHue Kyba. Hcmopus uucna .
3onomoe ceueHue. «Hauana» Eekauda. JI Dlinep, H.U.Jlobauesckuil. Mcmopus
nsamoezo nocmyaama.

I'eomempus u uckyccmeo. I'eomempuyeckue 3aKOHOMepHOCMU
OKpyJcarouje2o mupd.

AcmpoHomusi u 2eomempusi. Ymo u Kak y3Haau AHakcazop, SpamocgeH u
Apucmapx o pasmepax JlIyubl, 3emau u Coanya. PaccmosiHusi om 3emau 0o JIyHbl u
ConHya. UzmepeHue paccmosiHusi om 3emau 0o Mapca.

Poab  pocculickux ydyeHblx 8 paszeumuu mamemamuku: J1.Dlinep.
H.N.J/lobauesckull, I1.J1.Yebbiwes, C. Kosanegckas, A.H.Koamo2opos.

Mamemamuka 6 paszsumuu Poccuu: Ilemp I, wkona mamemamuueckux u
Hasu2aykux HAyk, paseumue pocculickozo ¢aoma, A.H.Kpbuios. Kocmuueckas
npozpamma u M.B.Kenobiuu.



3. TEMATNYECKOE INTIAHUPOBAHUE

MartemaTtumka 5 Knacc

Kon
Ne
Copepxanue MaTepuasia UYeCTBO
ypoKa
4acoB
HamypaabHble yucia u wKa/abl 18
1-3 O603HaueHWe HaTypalbHBIX 3
yuces
4-7 Ortpesok. [nvHa oTpeskKa. 4
Tpeyro/ibHUK.
8-11 [Tnockocte. [Ipsamas. Jlyu. 4
12-14 IlTkana ¥ KOOPAUHATHL. 3
15-17 MeHbliie umu 6osbilie. 3
18 Konmpoabnas paboma Nel 1
«HaTypanpHble unciia U LKasibh»
CnodiceHue u eblyumaHue Hamypa/ibHbIX vuce/l 21
19-23 CrnoxxeHue HaTypabHbIX YUUC/IE U :
VX CBOMCTBA
24-27 BrrunTaHue HaTypasibHBbIX YuCell 4
128 Konmpoabnas paboma Ne2
«CoykeHre ¥ BbIUMTaHUe HaTypa/IbHbIX 1
yucsie»
29-31 YucnoBble U OyKBeHHbIe 3
BbIpa)KeHUSsI
32-34 bykBeHHasi 3alUCh CBOWCTB 3
CJI0’KEHHUS U BbIYMTAHUS
35-38 YpaBHeHue. 4




39 Koumpoabuas paboma Ne3
«YucnoBbie 1 OyKBeHHbIE BbIDAKEHUSI. 1
YpaBHeHue»
YMmHooKceHue u desieHue HamMypa/abHbIX Yucesl 27
40-44 YMHOXeHHe HaTypa/lbHbIX YHuCe c
Y X CBOMCTBA
45-51 Henenue. 7
52-54 [eneHve ¢ 0CTaTKOM 3
55 Konmpoabnas paboma Ned
«YMHOXKEeHMe U JieJleHUe HaTypalbHbIX 1
yucesn»
56-60 YnpoljeHue BblpaykKeHUH 5
61-63 [TopsiioK BHITIOTHEHUS [1eCTBUN 3
64-65 KBazpar u Ky0 umcia. 2
66 Koumpoabuas paboma Ne5 1
«YTIpolLleHHe BbIpDa)KeHUN»
ITaowadu u 06vembl 12
67-68 DopMyJibl 2
69-70 [1momaas. ®opMmyiia rionjagu )
MPSIMOYTOJIbHUKA
71-73 EvHULB1 U3MepeHus TIoaen 3
74 [TpsiMmoyT0/IbHBIN 1
Triapa’suiesieriurne/
75-77 O6bembl. O6bEM 3
MPSIMOYTOJILHOT'O TMapasiiesenumnesa.
78 KoumposbHasi paboma Ne6 1
«IInowadu u o6sembi»
OO0bIKHOBeHHbIe 0pobu 23
79-80 OKpYy>KHOCTb U KpPyr 2




81-84 HNonu. O6bIKHOBEHHBIE IPOOU 4
85-87 CpaBHeHnue s1pobeii 3
88-89 [IpaBW/IbHBIE U HETIPABU/IbHbIE 5
apobu
90 Konmpoabnas paboma Ne7 1
«OOBIKHOBEHHbIE IPOOM»
91-93 Cro>keHHe U BeIUMTaHUe Apobei ¢ 3
O/IMHAKOBBIMU 3HaMeHaTe/IsIMU
94-95 Menenvie u Apobu 2
96-97 CMeliaHHbIe yunc/ia 2
98-100 Crio)keHue Y BbIUUTaHKE 3
CMeIIlaHHbBIX YKCesT
101 KoumpoabHas paboma Ne8
«CrokeHHe U BbIUMTaHUE CMelllaHHbIX 1
yuces»
Hecamuunbie Opo6u. CodiceHue u blyumaHue 13
decsimuyHbIX dpobeti
102- HecsaTryHas 3armuch JPOOHBIX 5
103 yuces.
104- CpaBHeHHe [IeCITUUHBIX Apobeit 3
106
107- Crio)keHue Y BbIUUTaHKe c
111 NeCITUYHBIX Apo0ei
112- [TpubmikeHHbIe 3HAUEHUS YHCe. 5
113 OkpyrJ/ieHue yucer.
114 Konmpoabnas paboma Ne9
«CJ10)KeHre U BbIUUTaHUEe [1eCATUUHBIX 1
npobei»
YMmHodiceHue u OesieHue deciIMUYHbIX Opobetl 26
115- YMHOXeHue U [ieJieHue 3
117 JeCITUYHBIX Apo0ei




118- IlenieHue IeCATUYHBIX [poOel Ha 5
122 HaTypaJibHbIe UKC/a
123 Koumpoabnas paboma Nel0
«YMHOXeHUe U [ieJIeHUe [eCATUYHBIX 1
Apobeii Ha HAaTypa/IbHOE YHCIIO»
124- YMHOKeHHe [IeCITUUHBIX Apobeit c
128
129- IeneHue Ha JeCATUUHYIO ApOOb ;
135
136- CpenHee apudMeTHueckoe
4
139
140 Konmpoabnas paboma Nell
«YMHOKeHUe U [iejieHUe [eCATUYHBIX 1
npobeii»
Hucmpymenmbl 0151 usmepeHuli 17
141 MUKpOKaJIBbKYJIATOP )
-142
143 [TpoueHThI :
-147
148 Konmpoabuas paboma Nel2
«ITpoueHTbI» 1
149 Yron. [IpssiMoy 1 pa3BepHYTHINA YTOJI.
-151 UepTeXXKHbIN TPEyrobHUK 3
152 N3mepenue yrios. TpaHcriopTup.
154 3
155 Kpyrossle fuarpammsl
-156 2
157 Konmpoabuas paboma Nel3
«/3mepeHue yrjioB» 1




IHoemopeHue

13
158 NTtorosoe noBropenue 6
-163
164 NTorosast KOHTpOJ/IbHAsA 1
165 HTorosoe noBTopeHue 6

MaremaTuKa 6 KJj1acc




Ne KosmmuecTtBO
Cojgepxanue marepuasia
ypoOKa 4acoB
JesiMMoCTh yncesn 20u
1 [envtenu u KpaTHele. 3
2 Henurenu U KpaTHbIe.
3 Henurenu U KpaTHbIe.
CamocTosiTeibHasi pabora.
4 [Ipu3sHaku fenmvMocTH Ha 10, Ha 5 ¥ Ha 2. 3
5 [Ipu3Haku gemvMocT Ha 10, Ha 5 ¥ Ha 2.
6 [Ipu3sHaku fenmvMocTH Ha 10, Ha 5 ¥ Ha 2.
CamocrositesnibHast paboTa.
7 [IpusHaku gesmMmMoCcTé Ha 9 U Ha 3. 2
8 [IpusHaku gesmMmMocTé Ha 9 U Ha 3.
9 [IpocTeie ¥ cocTaBHbIE YUCIA. 2
10 [IpocThlie 1 COCTaBHbIe YUCIIA.
11 PasnoykeHue Ha IpOCTbIe MHOXKUTEJIH. 2
12 PasioxeHrie Ha MPOCTBIe MHOXKUTEJIH.
13 Haubonbiuuii o01mii genvrens. B3auMHo 3
MPOCThIe YKCJIa.
14 Haubonbimii ob1uii genmvrenb. B3auMHo
MPOCThIe YKCJIa.
15 Haubonbimii obmmii gevrenb. B3auMHo
ripocThie umrcia. CamocTosiTesibHasi paboTa.
16 HaumeHbliiee ob1riee KpaTHOE. 4
17 Haumenbliiee ob11jee KpaTHOe.
18 HavMeHbliiee obiijee KpaTHOe.




MaremaTuKa 7 KJjacc



Ne Copepxanue maTepuasa KosinuectBO
ypoOKa 4acoB
1. IToBTOpEHME 1
2. IToBTOpEHMe 1
3. [ToBTOpEHue 1
4. [ToBTOpEHME 1
MaremaTnuecknu A3bIK. 13
MareMmaTuuecKkas Mo/ie/ib
5. YucnoBble M anredpanyecKrie BhIpaKeHMs]. 1
6. YucioBble U anrebpanyeckrie BbIPAyKEHUSI. 1
7. YucnoBble U anrebpanyeckrie BbIpaXKeHUsl. 1
8. UTo Takoe MaTeMaTU4eCKUH A3bIK. 1
9. YTo Takoe MaTeMaTUUeCKUH A3BIK. 1
10. UT0 Takoe MaTeMaTuyeckasi MOJie/lb 1
11. Y10 TakOoe MaTemMaTHhuecKast MOJie/lb 1
12. UTo Takoe mateMaThyecKasi MOJieJib 1
13. JInHeliHOe ypaBHEHUE C OJTHOM TTlepeMeHHOM. 1
14, JIvHeliHOe ypaBHEHHE C OJIHOU NePeMEeHHOM. 1
15. KoopayvHaTHas npsimast. 1
16. KoopavHaTHas npsimMast. 1
17. Konmpoabuas paboma Nel no meme: « 1
MamemamuuecKuti A3blK.
Mamemamuueckas mooe/1b»
HauanbHbIe reoMeTpruyecKue CBeleHHus 11
18. [Ipsimasi © OTpe30K 1
19. [Ipsimasi U OTpe3oK 1
20. JIy4 u yro. 1
21. CpaBHeHMe OTPe3KOB U YTJIOB. 1
22. V3mMepeHue OTpe3KOB. 1
23. V3mepeHue yrioB 1
24. Pemenue 3azau 1o teme: « MismepeHue 1
OTPE3KOB U YIJIOB»
25. BeprukanbHble U CMeXKHbIe YIJIbL. 1
26. [leprieHAVKY/ISIpDHBIE TIPSIMbIE 1
27. [ToaroToBKa K KOHTPO/IBHOM pabore. 1
Pelienue 3a/1au
28. Konmpoabnas paboma Ne2 mo meme: « 1
HauanbHble 2eomempuyeckue cgeoeHUs»
JIuHeliHast pyHKIMs 11
29. KoopauHaTHas 110CKOCTb. 1
30. KoopanHaTHas 1I0CKOCTb. 1
31. JIuHeliHOe ypaBHeHMe C ABYMsI 1
riepeMeHHBIMU U ero rpaduK.
32. JIuHeliHOe ypaBHEHHe C ABYMsI 1
riepeMeHHBIMU U ero rpaduk.
33. JIuHeliHOe ypaBHeHHeE C IBYMS 1
riepeMeHHBbIMU U ero rpaduk.
34. JIuneiiHasi GyHKLIYS U ee TPaQuUK. 1
35. JIuneliHasi GyHKIMS U ee rpaduK. 1
36. JIuneitHasi GyHKUMS U ee rpaduK. 1
37. JInHeliHag pyHKUUA y=KX 1




MaremMaTHKa 8 knacc

Ne
ypoKa Copepixanue maTrepuasia Ko/inuecTBO
yacoB

1. | IloBTOpeHue 5
YucnoBble U anredpanyecKyie BhIpaKeHHUsI 1

2. | deucTBus CO CTeeHIMHU 1

3. | @opMmyJibl COKpAL[eHHOT0 YMHOXeHUs 1

4. | ®opMyJibl COKPALLIEHHOI'0 YMHOXEHUSs 1

5. | Pewrenue 3agau. 1

6. | Anredpanueckue Apoou. Apupmerunueckue | 18
onepanyu HaJ| a/iredpandyecKUMH JJPOOAMH.
OcHoBHblIe MoHATHS. AnreOpanyeckast po0b. .

7. | CocTaB/ieHMe MaTeMaTHUUeCKHUX Mo/ie/iel K 1
yCJIOBUSIM 3a/1a4

8. | OcHOBHOe CBOMCTBO anrebpanueckoi Apoou 1

9. | CokpariieHue apobeit 1

10. | Cnoxxenune anrebpanueckux gpobeii C 1
OJJMHAKOBLIMU 3HaMeHaTe/ISIMU

11. | Boruuranue anrebpanueckux apobeti c 1
O/ITMHAKOBBIMH 3HAMEHaTe/IIMH

12. | Cnoxenue anrebpanueckux apobert c 1
Pa3HBIMHU 3HAMEHATe/IIMHU

13. | Berunranue anredbpanueckux apobeti ¢ 1
Pa3HBIMH 3HAMEHaTe/IIMU

14. | YripollleHre BbIpaKeHUM 1

15. | KonmponbHas paboma Nel « CnodceHue u 1
gblUuMaHue opobeti»

16. | AHamM3 KOHTPOJILHOUW PabOThI. Y MHOKeHMe 1




anrebpanyeckux Apobeit

17. | Jenenue anrebpanueckux aApooOeit. 1

18. | Bo3BeneHue anrebpanueckoii pobu B 1
CTeleHb

19. | TIpeobpa3oBaHue paljMOHATbHbLIX BhIpaKeHu# | 1

20. | [Joka3aTenbCTBO TOXKIECTB 1

21. | IlepBblie npeacTaB/ieHus O 1
PaLMOHA/IbHBIX YPaBHEHHUSX

22. | CreneHb C OTpULIaTeIbHBIM L€/IbIM 1
roKasaresem

23. | KonmpoabHas paboma Ne2 1
«Aneebpauueckue opobu»

24. | YeTbIpexyrojbHUKHU 14
AHani3 KOHTpO/IbHOM pabotel. ITloBTOpeHue | 1
Kypca reoMeTpuy 7 Kiacca

25. | MHOroyronbHUK. BBITyK/bI MHOTOYTO/TBHUK. | 1

26. | YeTbIpexyroJyibHUK. 1

27. | IlapannenorpaMm U ero CBOMCTBa. 1

28. | Ilpr3Haku rapasiesiorpamma. 1

29. | Tpamnenus. 1

30. | 3ajaun Ha MOCTpPOeHre 1

31. | MHOrOyrosibHUKMU. 1

32. | IIpsAMOYyTO/IbHUK. 1

33. | Pom6. 1

34. | Kazpar. 1

35. | OceBas ¥ LjeHTpa/ibHasi CAMMeTpPUs. 1

36. | PerieHue 3azau. YeTbIpexyroibHUKHY. 1

37. | KonmponbHas paboma Ne3 1




« Uemblpexy20bHUKL.

38. | Dynkuusa y =+/x . CBolCcTBa KBajpaTHOro | 12
KOPHS
AmHasi3 KOHTPOJIbHOM paboThl. [ToHsATHE 1
KBaZJpaTHOI'O KOPHS U3 HEOTPUL[aTe/TbHOT O
yuciaa

39. | IIpeoGpa3oBaHue BbIpa)KeHHM, COZIeP>KaIIX 1
KBaJjpaTHble KOPHU

40. | dynakumsa y= V¥ 1 ee cBoOiCTBa 1

41. | T'paduk GpyHKIMK y= Vx 1

42. | CBoKCTBa KBa/IpaTHBIX KOPHEU 1

43. | Kopens 13 npousseseHus 1

44. | TIpeobpa3oBaHe BbIpayKeHUI 1
CoZleprKall[Mx OrlepaLyio U3BJIeUeHUst
KBaZJJpaTHOr'0 KOPHSI.

45. | BeiHeceHre MHOXKUTeJI U3-T10/, 3HaKa KOPHS 1

46. | BHeceHre MHOXUTeJIA 110/, 3HaK KOPHSA 1

47. | OcBoboKIeHHe OT UPPAIMOHA/IBHOCTH B 1
3HameHareJie pobu

48. | TloaroToBKa K KOHTPOJIbHOM paboTe. 1

49. | Koumposnbhas paboma Ne4 1
«Ceolicmea K8aOpamHo20 KOPHSI»

50. | ILnomaanb 14
AHar3 KOHTPOJIbHOM paboThlI. [Tnowazs | 1
MHOT'OYTOJIbHHKA.

51. | OCcHOBHBIE CBOMCTBA ILIOLa/en 1

52. | Ilnomaae kBazpara, NpsAMOYIro/IbHUKA. 1

53. | ITnowaae napasienorpaMma. 1

54. | ITnowaae TpeyroabHUKa. 1

55. | I[Inowmaae Tpareuu. 1

56. | PerieHne 3a/1au. [nomjage KBaJipara, | 1




Iapa/uiesiorpaMmma.

57. | Teopema ITudaropa. 1.
58. | Teopema, obpaTHasi Teopeme [Tudaropa. 1
59. | Pewenue 3azau. [Lnomazap napasiesiorpaMmma. 1
60. | Pemuenue 3amau. [1nowjags TpeyroibHUKa. 1
61. | Petuenue 3amau. [1nomjaaes Tparnenuu. 1
62. | KonmposnbHas pabomalNe5 1
« Inowjaow».
63. | 3auert 1o Teme «IInoragep» 1
o4 KBagparuuHas ¢pynkuusa. DyHkuus Y =; 14
®DyHKIMA Y = KX°, €8 CBOMCTBA 1
65. | Fpaduk dhyHKIMY y=Kx 1
66. | @yHKLIMSA y = K/X, €6 CBOWCTBa 1
67. | 'padux QyHkimu y = K/x 1
68. | Kak noctpouts rpaguk GyHKLUM 1
y - f(x + 1), ecriu
n3BecTeH rpaguk hyHkumu y = f(x).
69. | Kak nmoctpouts rpaduk GyHkimm y = f(x) +m, 1
ec/u
n3BecTeH rpaduk dbyHkimu y = f(x).
70. | Kak moctpouts rpaduk QyHKIMN y = 1
f(x+1)+m,
Ecnu usBecteH rpaduk QyHkumu y = f(x).
71. | ITocTpoeHue rpadmkoB 1
72. | ®yHkims y = ax’+bx+c, eé cBoiicTBa 1
73. | Ipaduk QpyHKIMHU y = ax*+bx+c 1




74. | T'paduueckoe pellieHre KBa/IpaTHBIX 1
ypaBHEHUM

75. | YpaBHeHus C rlapaMeTpaMu 1

76. | TloaroroBka K KOHTPOLHOM paboTe. 1

77. | KonmponbHasi paboma Neb 1
«KeaopamuuHas ¢pyHKyus»

78. | Ilogo0HBIE TPEYTrO/IbHUKH 8
Ananus KOHTPOJIbHOU paboTsl. | 1
IIporiopuioHanbHble  OTpe3ku. OripejerneHue
10/J0OHBIX TPEYTO/TbHUKOB.

79. | OTHoLLIeHue rioniaien 1o100HbIX | 1
TPeyro/IbHUKOB.

80. | ITepBbIii ITPU3HAK MTOA00MS TPEYTOLHIKOB, 1

81. | Bropoii mpu3Hak mo00usi TpeyrobHUKOB, 1

82. | TpeTnii IpuU3HaK 1MOA00OVs TPEYTOTHEHUKOB. 1

83. | Pemenue 3azau. [1epBblii 1 BTOPOU MPU3HAKU 1
1o100ms1.

84. | Petienue 3azau. TpeTuii Mpu3HaK mogo0usl. 1

85. | KonmposnbHas paboma Ne7 « IIo0obHble 1
mpey20/IbHUKU.

86. | KBaspaTHble ypaBHeHUA 22
AHanm3 KOHTPOJIbHOM paboTkl. OCHOBHBIE 1
noHsiTusi. KBazipaTHele ypaBHeHUsI

87. | IlpuBeseHHble KBa/IpaTHbIe ypaBHEHUs 1

88. | HenoJsiHble KBafipaTHbIE ypaBHEHYS 1

89. | IMCKpMMHUHAHT KBaJIpaTHOI'O YPaBHEHUS 1

90. | ®opmyJibl KOpHEH KBaJIpaTHOIO YpaBHEHUS 1

91. | PeleHue KBaJpaTHbIX ypaBHEHUH 1

92. | PelieHue 3a7jau C TIOMOLLIbIO KBa/IPaTHBIX 1




ypaBHEHUM

93. | PaijoHanbHble ypaBHeHUs. 1

94. | [Ipo6GHbIe paljioHaTbHbIe YpaBHEHUS 1

95. | MeTtoj, BBeieHMsI HOBOW MepeMeHHOM 1

96. | PaiuoHanbHbIe ypaBHEHUS Kak 1
MareMaThuYeCcKre MOJIe/d pealbHbIX
CUTyaLun

97. | Pemrenue 3agau 1

98. | Eué omHa opmyna KopHei 1

99. | PerieHue ypaBHeHU C YeTHBIM 1
BTOPbIM KO3(PpHI1[IeHTOM

100.| Teopema Bueta 1

101.| Pa3nokeHune KBaIpaTHOrO TpexusieHa Ha 1
MHOJKUTEJIN

102.| Teopema obpatHasi TeopeMe BueTta 1

103.| MppauoHanbHble ypaBHeHus. Meto[ 1
BO3Be/IeHUsI B KBaipar.

104.| PaBHOCU/IbHBIE YPaBHEHUS. 1

105.| KBagpaTHble, paliioHaabHbIe U 1
VppaLMOHa/bHbIe YPaBHEHHS.

106.| TToarotToBKa K KOHTPOJILHOM paboTe 1

107.| KoHmponbHas paboma Ne8 1

«KeadpamHble ypagHeHus»

108.| ITog00HBIE TPEYTro/IbHUKH (IIPOJO/DKEHHE) 11
AmHasi3 KOHTPOJIbHOM paboThl. CpeHss JTUHUS
TpeyrosibHUKaA. 1

109.| ITporopriioHabHbIe OTPe3Ky B 1
TMIPSIMOYT'OJIbHOM TPeyTO/IbHUKE

110.| TeopeMmsl O IPONOPLMOHAIBHBIX OTPe3Kax. 1




111.| Pemenue 3aau Ha IOCTpOeHe 1

112.| I3mepuTenbHble pabOTHI Ha MECTHOCTU 1

113.| Onpenenenuie pacCTOSIHUS 10 HEAOCTYITHOM 1
TOUKU

114.| CrHyC, KOCUHYC, TaHT'€HC [IPIMOYT'O/IbHOTO 1
TpeyroJibHUKA.

115.| 3HaueHus cuHyCa, KOCUHYCA, TAaHTeHCa. 1

116.| Pemenue 3amau. [IpsgamoyrosbHbie 1
TPeyTrO/IbHUKHU.

117.| KonmponabHas paboma Ne9 «CoomHouweHus 1
MedHc0y CMOPOHAMU U Y2AaMU NPSIMOY20/bHO20
mpey20/bHUKA».

118.| AHanu3 KOHTPOJILHOM paboThI. 3aueT Ha 1
TeMy «IIpsAMOYTO/IbHBIE TPEYTOJTIbHUKU»

119.| OkpyXHOCTB 16
B3anmHOe pacrosioykeHre MpsiMor 1 1
OKPY>KHOCTH.

120.| KacaresibHasi K OKPY>KHOCTH. 1

121.| IIpu3HaK KacaTebHOM. 1

122.| I'papgycHas mepa Lyryv OKPYKHOCTH. 1

123.| Teopema 0 BIIMCaHHOM YTI€. 1

124.| Teopema 0 npousBeieHUH OTPE3KOB 1
TriepeceKaroLuxcsl XOpa,.

125.| Pemtenue 3azau. LleHTpanpHble U BIUCAHHBIE 1
YIJIbL

126.| CBoiicTBa OUCCEKTPUCHI yTIIa. 1

127.| CBOUCTBa CepeMHHOIO MepPIeHAUKYIsgpa K 1
OTpe3Ky

128.| Teopema o0 repeceueHny BBICOT TPeyrojibHUKa. | 1

129.| BrincaHHast OKpY>KHOCTb. 1




130.| Peruienvie 3aziau. BrivicaHHasi OKpY>KHOCTBb. 1
131.| OnrcaHHast OKpY>KHOCTb. 1
132.| Pemmenue 3aau. OrnvicaHHasi OKPY>KHOCTb. 1
133.| Pemienuie 3agau. OKpy>KHOCTb. 1
134.| KonmponbHasi paboma Nel0 1
« OKpysCHOCMb»
135.| HepaBeHcTBa 13
AmHasi3 KOHTpoJIbHOM paboThl. CBOMCTBa 1
YMCJIOBBIX HEPABEHCTB
136.| JokasaTe/ibCTBO HEPaBEeHCTB 1
137.| HepaBeHctBo Kot 1
138.| PelueHve nMHeWHBbIX HEPABEHCTB 1
139.| M300pa>keHue pelieHr HepaBeHCTB Ha 1
KOOpPZMHATHOU TIPSIMOM
140.| Pelenue 3a1au 1
141.| PeuieHuve KBaJpaTHbIX HEPABEHCTB 1
142.| Metop, uHTEpBaIoB 1
143.| Pemenue 3asau. MeTtoz uHTepBajioB 1
144.| VccnepoBanue (hyHKLIMKA HA MOHOTOHHOCTD 1
145.| TIpubmkeHHbIe 3HAUEHHUS 1eHCTBUTETHHBIX 1
ynces
146.| CTanAapTHBIM BU/J, YAC/Ia 1
147.| KonmponbHasi paboma Nell «HepageHcmea» | 1
148.| CobbITusi. BepositHocTh. CTaTHcTHUecKast 5
00padoTKa JaHHBIX.
ITpocretiiime KoMOMHATOPHBIE 3a1aur. [Tepebop )

BAPUAHTOB.




149.| IepeBo BapuaHTOB, 10 TeMe ajnrebpanueckre | 1
apobu
150.| Opranu3oBaHHbIN 1Tepe6op BapHaHTOB 110 1
TeMe KBaipaThuyHasi QyHKUYs. OyHKLIYS
y=K/X, DyHKIUA y=VX
151.| lepeBO BapuaHTOB IIPU pelleHnH 3ajau 1o 1
TeMe KBaJipaTHble ypaBHeHHs. CBOMCTBA
KBa/JJpaTHOTO KOPHSI.
152.| lepeBO BapuaHTOB IIPU pelleHnH 3aj1au 1o 1
TeMe HepaBeHCTBa
153.| AToroBoe noBTopenue 18
Anrebpanueckuie Apobu 1
154.| Pemienvie ypaBHeHUU 1
155.| PelieHvie IMHeNMHBIX HEPABEHCTB. 1
156.| PeluieHuve KBa/ipaTHbIX HEPABEHCTB. 1
157.| PelieHvie TeKCTOBBIX 3a7au 1
158.| Inowmaau duryp. 1
159.| YeTbIpexyronbHUKHU. 1
160.| [Tnowazas 1
161.| TTpeobpa3oBaHMe paljioHaTbHBIX BhIpaKeHHN | 1
162.| PaijioHanbHbIe ypaBHEHMS. 1
163.| I'paduku dpyHKIMMN. 1
164.| UToroBasi KOHTpO/IbHasi padoTa 1
165.| PerieHvie KBajpaTHbIX YpaBHEHUN 1
166.| PemieHue paljuoHaIbHbIX YpDaBHEHUMN 1
167.| PerueHue cucteM ypaBHeHUMN 1
168.| HaxoxxaeHue 11o1aid (Urypsl Ha Kaetdaton | 1
bymare
169.| Pemenue 3apanui I'NMA 1




170.

WTOroBeIi1 ypok 1

MareMmartuka 9 Kjacc

No CopepxxaHnue TeMbl KonnuectBo
YPOK 4acoB
a
BBo/iHOe NOBTOPeHHe 10 KypcCy ajaredpbl 7
1. Anrebpanueckue apobu 1
2. Anrebpanueckue apoou 1
3. Anrebpavueckue pobu 1
4. KBagpaTrHble ypaBHeHUs 1
5. KBazpaTHbie ypaBHeHHUsI 1
6. HepaBeHcTBa 1 UX CBOWCTBA 1
7. HepaBeHcTBa 1 MX CBOWCTBA 1
PanuoHanbHbIe HepaBeHCTBA U UX CUCTEMBI. 13
8. | J/IuHelHbIe U KBaipaTHbIE HEPABEHCTBA.
9. | J/IuHelHbIe U KBaipaTHbIE HEPABEHCTBA.
10. | JIuHeVHbIe U KBaipaTHbIE HEPABEHCTRA.
11. | PaurioHanbHbIe HepaBeHCTBa.
12.| PaijoHabHbIe HEpaBEeHCTBa.
13. | PajyoHanbHble HepaBeHCTBa.
14. | PaijvoHaibHble HepaBeHCTBa.
15. | Cuctemsbl paljMOHa/IbHbIX HEPaBEHCTB.
16. | CrucTemMsbl palOHa/IbHBIX HEPAaBEHCTB.
17.| Cuctemsbl paljioHa/JbHbIX HEPABEHCTB.




18.

Cucremsl PpaliiOHA/IbHBEIX HEPABEHCTB.

19.

Pemrenue PAalIMOHAJIBHBIX HEPABEHCTB U UX CUCTEM.

20.

KonumponbHas paboma Nelno meme «PayuoHaabHble

HepaseHcmed u ux cucmemabl».

BBO,I:[HOE MOBTOPE€HHE I'eOMETPHUHU

21.

Teopema ITudaropa. CBoricTBa MeiiaH, OMCCEKTPHUC

Y BBICOT TPEYroJIbHUKA.

22.

YeTbIpexyrobHUKH.

BekTopsbl.

12

23.

[TonsiTue BekTOpA.

24.

OTk/1aibIBaHUe BeKTOpa OT JaHHOW TOUKHU.

25.

CymMmMa [IByX BEKTOPOB.

26.

CYMMa HeCKOJIbKMX BE€KTOPOB.

27.

BrrunTaHue BeKTOpOB.

28.

Perienue 3agau 1o TeMe «C/I0)KeHHe ¥ BEIUMTaHHE
BEKTODOB».

29.

YMHOKeHre BeKTOpa Ha YucJIo.

30.

YMHOXeHre BeKTopa Ha YMCJIO0.

31.

[IpuMeHeHUe BEKTOPOB K pelleHHI0 3a/ay.

32.

CPE,ZLHHH JIMHUA TPallelu.

33.

Pemenue 3agau 1o teme «BeKTOpbI».

34.

KonumponabHas paboma Ne2 no meme «BeKmopbi».

MeTtop KoOpAUHAT.

11




35.

Pa3sioykeHre BEKTOpa T10 JBYM HEeKOJUTMHeapHBIM
BEKTOPaM.

36.

KOOP,Z[I/IHaTI:I BEKTOpA.

37.

[TpocTerve 3a1aud B KOOp/IMHATaXx.

38.

[TpocTeiiiiivie 3a7jauy B KOOpAWHATAX.

39.

PellieHue 3a/jau MeTOZIOM KOOp/IMHAT.

40.

YpaBHEHUSI OKPY>KHOCTH.

41.

YpaBHeHue npsiMou.

42.

PellieHue 3a/jau Ha MeTOJ, KOOp/IMHAT.

43.

3auem Nel no meme «Bekmopbl. Memood
KOOpOuHam»

44.

PellieHue 3a7jau Ha MeTOJ, KOOp/IMHAT.

45.

KoumposabHas paboma Ne3 no meme «Memoo
KOOpOUHAM».

CucremMsbl ypaBHeHUM

15

46.

OcCHOBHBIE TTOHATUS.

47.

OCHOBHBIE TTOHATUS.

48.

METO'I[]:;I pemieHusa CUCTeM ypaBHEHHﬁ.

49.

MeTo/ibI pellieHsi CUCTeM yPaBHEHUM.

50.

MeTo/ibI pellieHusl CUCTeM ypaBHEHUH.

51.

MeTo/pb! pellieHys1 CUCTeM ypaBHEHUM.

52.

METO'I[]:;I pemieHusa CUCTeM ypaBHEHHﬁ.

53.

CucTeMbl ypaBHEHUM KaK MaTeMaTUuecKre MOZJeu
peasibHbIX CUTYaL[WK.




o4.

Perenue 3a7jau Ha IBUKeHHeE C TIOMOLLBIO CUCTEM
yPaBHEHMIA.

55.

PeriieHue 3a/jau Ha COBMECTHYO paboTy.

56.

PerieHue 3a/1a4 Ha COBMECTHYO paboTy.

57.

CucreMbl ypaBHeHUM KaK MaTeMaThuecKre MOJeu
peanbHbIX CUTYaLUi.

58.

CucTeMbl ypaBHEHUM KaK MaTeMaTUuecKre MOZJEN
peasibHbIX CUTYaL[WK.

59.

KoHumpoabHas paboma Ne4 no meme «Cucmembl
YDAgHeHUll».

CooTHoLIeHUA MeXAYy CTOPOHAMH M yI/IlaMHU
TpeyrojibHUKaA.

14

60.

CHHYC, KOCUHYC ¥ TaHI'eHC yTIJia.

61.

CHHyC, KOCUHYC Y TaHT'€HC yTIJIa.

62.

CHHyC, KOCUHYC U TaHT'€HC yTJia.

63.

Teopema o mIoLa ¥ TPeyroJibHUKA.

64.

TeopeMbl CUHYCOB U KOCUHYCOB.

65.

Pemenune TpeyroibHUKOB.

66.

PelieHvie TpeyrosibHUKOB.

67.

V3mepuTe/ibHbIe PabOTHI.

68.

CoOTHOLLIeHUsI MeXXy CTOPOHaMU U yrlaMu
TPeyTrO/IbHUKaA.

69.

CK&J’IHPHOE IMpoun3BeieHEe BEKTOPOB.

70.

CkasigipHOe Mpour3Be/ieHre B KOOpJUHaTax.

71.

[TpumeHeHMe CKassSipHOTO MPOU3Be/leHNsI BEKTOPOB
TIpU pellieHry 3a/1au..




72.

3auem Ne2 no meme «COOMHOWEHUSI MeHCOY

CMOPOHAMU U y21aMU Mpey20abHUKA»

73.

KoHmponbHas paboma Ne5 no meme
«CoomHoweHuss Mexcdy CMOPOHAMU U Y2AdMU

mpey20/1bHUKAY.

UmncnoBble (PyHKIMH.

23

74.

Onpegenenre uricaoBoi ¢hyHKIHH. O6MacTb
orpesiesieHusi. O61acTh 3HaUEHUM PYHKIIUU.

75.

Haxoskaenue ob1acTu orpezieieHust 1 00/1acTu
3HaYeHUs (PYHKLIWU.

76.

KycouHo-3a/jaHHbIe (PyHKIWH.

77.

PerieHue yrpakHeHUI Ha YUC/IOBbIe (PYHKIUU.

78.

CriocobsI 3a1aHusT PYHKIUH.

79.

Crioco6bl 3a/jaHust QyHKIUU.

80.

CBolicTBa (PyHKIMHA.

81.

CBoMCTBa (PYHKLIUM.

82.

CgorictBa QpyHKImM. UTeHne rpavkoB (QyHKLMH.

83.

CBoiicTBa (DyHKIJUH.

84.

YeTHble U HeueTHbIe (DYHKLIUU.

85.

YeTHble ¥ HeUeTHbIe (PYHKLIWU.

86.

YucioBble PyHKLMU.

87.

KoumponbHas paboma Ne6 no meme «Hucnogble
dyHkyuu. Cnocobbl 3a0aHusi pyHKYUl u ux
ceolicmea».

88.

dyHkumu y=x"( neN), uX CBOMCTBa U rpauKH.

89.

[TocTpoenue rpadvkoB GyHKLIUM.




90.

CrenenHas QyHkius y=x"( neN),

91.

dyHkuuu y=x ~"( neN), ux CBOMCTBa U Ipa(uKU.

92.

PellleHyie ypaBHeHHI 1 HEPAaBeHCTB rpaduyecKUM
criocooom.

93.

PerieHue 3a/ja4 C MCTIO/Ib30BaHHEM CBOMCTB
bynkupu y=x" (neN).

94.

Kak roctpouts rpadguk pyHkumum y=mf(x), ecmm
n3BecTeH rpaduk pyHkuuu y=f(x).

95.

Kak nmoctpouts rpaduk dyHkiuy y=mf(x), eciu
u3BecTeH rpaduk pyHkuuu y=f(x).

96.

KoumponbHas paboma Ne7 no meme «DPyHKyuu
y=x"(_neN), ux ceoticmea u epaguxu».

JI/IMHA OKPY)KHOCTH M IUIOIAAb Kpyra.

12

97.

HpaBI/IJIbH]:Jﬁ MHOTI'OYT'OJIbHUK.

98.

OKpy>KHOCTb, OIMCaHHAs1 OKOJIO MPaBUJILHOTO
MHOTOYTOJIbHUKA Y BIMCAHHAS B MPaBU/IbHbIN
MHOTOYTOJTbHUK.

99.

®opMyJibl 17151 BBIYUC/IEHUS TJI0LLA 1A TIPAaBUIBHOTO
MHOTOYTOJIbHUKA, €r0 CTOPOHBI U pafinyca
BIMCAHHOMW OKPY>KHOCTHU

100,

Perenue 3azau no teme «IIpaBuibHbIN
MHOTOYTOJTbHUK.

101

. [J/mHa OKPY’>KHOCTH.

102

. [lmMHa okpy>KHOCTH. PelieHne 3aau.

103

. Iy1o11jaib Kpyra v KpyroBOTO CEKTOpa.

104

. [Inowagp Kpyra ¥ KpyroBoro cekropa.

105

. [JmvHa okpyxHocty. [lnoijans kpyra.




106

. Perienuie 3a/1au Ha [J/TMHY OKPY>KHOCTH U TUIOLA/b
Kpyra.

107,

3auem Ne3no meme «/IIUHA OKPYIHCHOCMU U
niowaob Kpy2a»

108.

KoumpoabHas paboma Ne8 no meme «/Inuna
OKDY}HCHOCMU U N10ujdob Kpyea».

ITporpeccun.

17

109,

OrnipefiesieHre YMCIOBOM MOC/Ie/I0BaTe/IbHOCTU

110,

Yuc/ioBble MOCaeA0BaTe/IbHOCTH M CIIOCOOBI UX
3a/laHUS.

111,

YucsioBbie mocjieaoBaTe/JIbHOCTHU U UX CBOMCTBa.

112,

Yucnossle mocjiea0BaTe/JIbHOCTH.

113,

ApupmeTrueckass Nporpeccus.

114,

ApudmeTrueckasi TIporpeccus.

115,

dopmysia CyMMbI YIeHOB KOHEUHOM
apu(pMeTHUYeCKOou NpOrpecCuu.

116,

XapakTepucTuueckoe CBOMCTBO apuMeTUUeCcKOoi
MPOTrPeCCUM.

117,

ApudmMeTrueckasi Iporpeccus.

118,

OnpefesieHre reoMeTpHUUYeCKON MPOrpecCuu.

119.

dopmyiia n- ro ujieHa reoMeTpUUeCcKOr MpOrpeccuu.

120,

dopMysia CyMMBbI U/IEHOB TeOMeTpUUeCKOU
IIPOrpecCum.

121}

XapaKTeprucTHUuecKoe CBOMCTBO reoOMeTpUUecKoi
MIPOTPeCCUH.

122,

['eomeTpurueckas rnporpeccus.

123,

['eomeTpryeckasi IpOTPeCCHs.

124

. PertieHuie 3a/jau 11o Teme «IIporpeccum».

125

. KonmposbHas paboma Ne9 no meme «IIpoepeccuu.




JBHOKeHus.

10

126

. [TonsTve aBU)KeHUS.

127,

CBOMCTBA JBWKEHHUU.

128,

Perienue 3agau o teme «IIoHATHE OBUKEHUS.
OceBast U LJleHTpa/IbHasi CHMMETPUM.

129,

[Tapasie/ibHBIN EPEHOC.

130.

[ToBopoT.

131

Perienue 3agau no teme «IlapasienbHbll TTepeHOC.
[ToBopOT».

132,

Pemrenue 3d/id4 Ha ABM)XEHHE.

133.

Pemrenue 3d4/ia4 Ha ABM)KEHUe.

134,

Perienvie 3ajau Ha IBUXKeHMe.

135,

KonumponbHas paboma Nel0 no meme «/lgusiceHue».

136,

006 akcrMoMmax IJIaHUMeTPHH.

JJIeMeHThI KOMGI/IHaTOPHKI/I, CTATUCTHKH U
TE€OPHUHU BEPOATHOCTH.

16

137.

I[Mpocretine koMOUHATOPHBIe 3aauu. [IpaBusio
YMHO>KEHHS.

138.

[epeBO BapyaHTOB.

139.

[TepecTaHOBKH.

140

. Bbibop /1ByX 31eMeHTOB. BriOOp Tpex 3/1eMeHTOB.

141

. CoueTaHusd U3 N 3JIeMEeHTOB 110 K.

142

. TpeyrosibHuk ITackass.

143

. Knnaccrueckoe orpefiesieHue BepOSTHOCTHU.

144

R BEPOHTHOCT]:; IMPOTHUBOIIOJ/IO’KHOT'O COOBITHSL.

145

. BeposTHOCTH CyMMbI HECOBMECTHBIX COOBITHIA.

146

. CrtyuaiiHble COOBITHS U X BEPOSITHOCTb.

147

. BapraHTBI ¥ X KpaTHOCTH.




148,

MHor OYyT'OJIbBHUKU pacripee/ieHnus IdHHBIX.

149,

KpuBast HopmasibHOI0 pacripejieieHusl.

150,

Cxema bepnymu 7.

151,

Wcrnonb3oBanve QyHKIUN Y(X) U Q(X).

152,

KonumponbHas paboma Nel1no meme «Cobbimus,
geposmHocmu, cmamucmuyeckasi 0bpabomka
OQHHbIX».

IToBTOpEHue.

18

153,

HepaBEHCTBa M CUCTE€MbI HEDABEHCTB.

154,

HepaBeHCTBa N CUCTEMbI HEDABEHCTB.

155,

CucreMbl ypaBHeHUU.

156,

CucTemMbl ypaBHEHUH.

157,

YucoBble PyHKIMU.

158,

UucnoBblie PyHKIIUU.

159.

YucioBble PyHKLMU.

160.

IIporpeccun.

161,

[Iporpeccuwu.

162,

TpeyroJyibHUKH.

163,

TpeyronbHUKWY.

164,

OKpy>KHOCTb.

165,

OKpY’>KHOCTB.

166.

BekTopsl. MeToz KOOpAUHAT.

167,

BekTtopel. MeToj KOOpAUHAT.

168,

[BrKeHus.

169,

DyieMeHTbl KOMOMHATOPUKH, CTaTUCTUKU U TEOPUU
BEPOSITHOCTEMN.

170\

DyieMeHTbl KOMOMHATOPUKH, CTaTUCTUKU U TEOPUU
BEpPOSITHOCTEN.







