INOACHUTEJIBHASA 3AIIMCKA

Pabouass nporpamma ydyeOHOro mnpeaMera «MaTemaTuka» cocTaBieHa Ha
OCHOBE:
- @enepallbHOTO TOCYJIAPCTBEHHOIO 00pa30BaTEIbHOTO CTAaHJAapTa OCHOBHOIO
ob1iero oopa3oBaHus
- TNPUMEPHON OCHOBHOW 00pa30BaTENbHON MPOrpaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHHs
- IMHAHA y4eOHO-MeToanuecknx komruiekcoB (YMK) «Marematuka» mist 5 — 6
KJj1accoB, aBTopsl H. fl. Bunenkun u ap.

Jlannas pabouast mporpaMmMa OpUEHTHPOBAHA Ha MCIIONb30BaHue yaeOHuka H. 4.
Bunenkuna, B.1. Xoxoga, A.C. Uecnokosa, C.H. IIpapidoypaa (M.:MHemo3uHa).

. KoaunuecTrBo KoanuecTBo Hroro
YuyeOHbIH .
Kaace S — HeeJbHBIX y4eOHBbIX 3a y4yeOHBbIH
p JacoB Heaeb roj
5 KJ1acc Maremartuka 5 34 170
6 xiacc Maremartuka 5 34 170

Bcero 3a 2 roaa peanuzanuu nporpammsl — 340 yacos.

[IpenycmoTpensl B 5 kinacce 13 TemMaTH4eCKUX KOHTPOJIBHBIX paboT 1 1
UTOTOBas;
B 6 kacce 14 TeMaTH4eCKUX KOHTPOIBHBIX padoT 1 1
UTOTOBasl.

IHJTAHUPYEMBIE PE3YJIbTATATBI ObYUEHUSA

Oobyuarowuiica noayuum 603MOHCHOCMb 0J15 (hOPMUPOBAHUA C1EOYIOUUX
\AY/§

Juunocmmuowie:

1. ToroBHOCTP ¥ CHOCOOHOCTH OOYyYaIOIIUXCS K CaMOPa3BUTHIO U
caM000pa30BaHNIO HA OCHOBE MOTHUBAIIMU K OOYYEHHIO U MIO3HAHUIO; TOTOBHOCTb U
CIIOCOOHOCTh ~ OCO3HAHHOMY  BBIOOPDY M TIOCTPOCHUIO  JaJIbHEHIen
WHIVBUIYAIbHON TpaeKkTOpuu oOpa3oBaHHsl Ha 0a3e OPHUCHTUPOBKH B MHpE
npodeccuit ¥ TPOPECCUOHANBHBIX TMPEANOYTCHUH, C YYETOM YCTOMYMBBIX
M03HABATEJIBHBIX HHTEPECOB.




2.  CdopMHpOBAHHOCTh  OTBETCTBEHHOTO OTHONICHHWS K  YYCHHUIO;
YBAXKUTEIHHOTO OTHOIICHUS K TPYY.

3. ChopMHUpPOBAHHOCTh IIEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY VYpPOBHIO DPa3BUTHUS HAyKM M  OOUIECTBEHHON MPAKTUKH,
YUHUTBHIBAIOIIETO COLMAIBHOE, KYJIbTYpPHOE, SI3bIKOBOE, AYXOBHOE MHOrooOpasue
COBPEMEHHOT0 MUPA.

4. Oco3HaHHOE, YBaXHUTEIbHOE U J00pOXKenIaTeIbHOE OTHOIICHHE K
JpYroMy 4YeJIOBEKY, €ro MHEHHMIO, MHPOBO33PEHMIO, KYJIbTYpE, S3bIKY, BEPE,
TpaXAaHCKOW MO3UIMHU. ['OTOBHOCTh M CIIOCOOHOCTh BECTH IUAIOr C APYTUMHU
JIOJBMUA M JIOCTUTAaTh B HEM B3aWMOINOHUMAaHUs (MIeHTU(UKanug ceds Kak
MOJIHOMPABHOTO CYOBEeKTa OOIIEHHUsI, TOTOBHOCTh K KOHCTPYHMPOBAHHMIO OOpasza
napTHepa MO JAMAJIOry, TOTOBHOCTh K KOHCTPYMPOBAHHUIO 00pasza J0MyCTHMBIX
Croco00B Juanora, roTOBHOCTb K KOHCTPYHMPOBaHHUIO Ipoliecca Juajiora Kak
KOHBEHIIMOHUPOBAHUSI HMHTEPECOB, MNPOUEAYpP, TOTOBHOCTh M CIOCOOHOCTH K
BEJICHUIO NEPETOBOPOB).

5. OCBOEHHOCTh COLIMAJIBHBIX HOPM, MpPaBHJI MOBEAEHUS, pojeil u GopMm
COIIMAJIbHOM U3HHU B IPYIINAX U COOOIIECTBAX.

6. ChopMHUPOBAHHOCTH IIEHHOCTH 3/I0POBOTO U OE30MaCHOr0 00pasa >KU3HU.

7. Pa3BUTOCTh 3CTETHUUECKOTO CO3HAHMS Y€pe3 OCBOEHUE XYA0KECTBEHHOIO
Hacienust HapoaoB Poccun M MHpa, TBOPUYECKOM AESATENBHOCTH 3CTETUYECKOTO
xapakrepa  (COCOOHOCTb ~ MOHMMATh  XYyJIOKECTBEHHbIE  IPOU3BE/ICHUS;
ACTETUYECKOE, HMOLMOHAJIBHO-IICHHOCTHOE BHUJACHHUE OKPYKAIOIIEr0 MHpA;
CIOCOOHOCTh K 3MOLIMOHAIBHO-IIEHHOCTHOMY OCBOEHHMIO MHpPa, CaMOBBIPAKEHUIO
Y OPHUEHTAMM B XYJIO0KECTBEHHOM M HPABCTBEHHOM IIPOCTPAHCTBE KYJBTYPHI;
YBaXXEHUE K UCTOPUM KYJBTYpbl cBOoero OTeuecTBa, BHIPA)KEHHON, B TOM YHCIIE B
MOHMMAHUU KPAaCOThl YEJIOBEKA; MOTPEOHOCTh B OOIIEHUU C XYHA0>KECTBEHHBIMU
POM3BENCHUSAMH, CPOPMUPOBAHHOCTh AKTHBHOTO OTHOMIICHUS K TPaJULIUsAM
XyIOKECTBEHHOM KYJBTYpPbl KaK CMBICIOBOM, JCTETUYECKOM M JIMYHOCTHO-
3HAYMMOM IIEHHOCTH).

8. CdhopmupoBaHHOCTH OCHOB JKOJIOTUYECKOMN KYJIbTYPBI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTUYECKOTO MBIIILICHUS.

Measicnpeomemmnule:

OOyuaromuecss yYCOBEPIICHCTBYIOT NPHOOPETEHHBIE HAa IEPBOM YPOBHE
HABBIKH PadoThl ¢ uHopmanmeil u nmonoaHsAT ux. OHU cMoOryT padoTaTh C
TEKCTaMH, MpeoOpa3oBhIBATh W HHTEPIPETHPOBATH COACPIKAIIYIOCS B HHUX
uHbOpMaIUIO, B TOM YHCIIE:

* CUCTEMAaTU3UPOBaTh, COIMOCTAaBIATh, AaHAIM3UPOBATh, 0000mIaTh U
UHTEPIIPETUPOBATh UHPOPMAIINIO, COAEPKAIIYIOCS B TOTOBBIX MH(POPMAIIMOHHBIX
00BEKTaX;

* BBIJICNSATH TJIAaBHYIO U M30BITOYHYIO WH(GOPMAIIHIO, BHITTOIHATH CMBICIIOBOE
CBEPTHIBAHWE BBIICJICHHBIX (DAKTOB, MBICICH; MPENCTaBIATh HHPOPMAIUIO B
cxaTod cioBecHOM ¢opme (B BHJE IUIaHA WM TE3UMCOB) W B HAIJISIHO-
CUMBOJIMYECKO GopMe (B BHUae TaOIMUI, rpadUyeckux CXeM M Auarpamm, KapT
MOHSTUN — KOHIENTYAIbHBIX TUATPAMM, OMTOPHBIX KOHCTIEKTOB);




* 3ATTOJTHSTH U IOTIOJHATH TaOHIIbI, CXEMbI, JUATPAMMBI, TEKCTHI.

OOyuaroiyecss MpUOOPETYT OMBIT MPOEKTHOM NEATEIbHOCTH KaK 0CO0OM
dbopmbl yueOHOM paboOThI, CIOCOOCTBYIOIIEH BOCIHUTAHUIO CAMOCTOSITEIIBHOCTH,
WHUILIMATUBHOCTH, OTBETCTBEHHOCTH, MOBBIIICHUIO MOTUBALMK U 3()PEKTUBHOCTH
y4eOHOM JIeATeNbHOCTH; B XOJ€ peaju3aldd HMCXOJHOTO 3ambiciia  Ha
IPaKTUYECKOM YpPOBHE OBJAACIOT yYMEHUEM BbIOUpPATh aJI€KBATHBIE CTOSIIEH
3aJa4€ CpeJCcTBa, IPUHUMAThL PEIICHHWs, B TOM YHCIE€ M B CHUTyalHsIX
HeonpenenéHHoctTn. OHU  MOMy4aT BO3MOMKHOCTH Pa3BUTh CIIOCOOHOCTH K
pa3pab0TKe HECKOJBKMX BapUAHTOB pEIICHWH, K TOUCKY HECTaHIapTHBIX
pEIIeHMI, TOUCKY U OCYIIECTBICHUIO HAan00JIee TPUEMIIEMOTO PEIIICHUS.

Memanpedmemmnsvie YY/I:

B cootBerctBUn ®PI'OC OOO BBIAEHAAIOTCA TPHU TPYHIbl YHHUBEPCATIBHBIX
y4€OHBIX I€UCTBUI: PETYIATUBHBIE, I0O3HABATEIbHBIE, KOMMYHUKATUBHBIE.

PeryastuBubie YY/|

1. VYMeHue caMOCTOATENBHO OIpPENETATh LEeAu OOy4YeHHUs, CTaBUTh MU
(opMynupoBaTh HOBBIE 3aJaud B ydeO€ M IO3HABATEIBHOW JEATEIbHOCTH,
pa3BUBaTb MOTHBBl U HMHTEPECHl CBOEH IIO3HABATEJIBHOM J1E€ATEIBHOCTH.
OOy4aronuncs CMOXKET:

® aHAIU3UPOBATH CYLIECTBYIOLIME u IUTAHUPOBATh Oyayuiue
oOpa3oBaTeNbHbIC PE3YIbTATHI;

® UACHTU(PUIUPOBATH COOCTBEHHBIE NPOOJIEMBI M OMNPENEATh TJIaBHYIO
npobiiemy;

® BBIBUTaTh BEPCUM pEIIECHUS NpoOJieMbl, (OPMYIHpPOBaTh TUIOTE3bI,
IIPEIBOCXUILATh KOHEUHBIN PE3YJIbTAaT;

® CTaBUThH IeJIb JCSATENILHOCTH Ha OCHOBE OINpPEACNICHHOW MpOoOIeMbl U
CYUIECTBYIOIINUX BO3MOKHOCTEH;

e (opmynupoBaTh yueOHbIC 3aJlayl KaK IIard JOCTH)KEHUS MOCTaBJICHHOM
LEJH JEATENBHOCTH;

e 00OCHOBBIBAaTh LIEJIEBBIE OPUEHTUPBl U IPUOPUTETHl CCHUIKAMM Ha
LIEHHOCTH, YKa3bIBasi 1 00OCHOBBIBAs JIOTMUECKYIO IIOCIEA0BATEIbHOCTD 111aroB.

2. YMeHHEe CaMOCTOSITENIbHO TUIAHUPOBATh IMYTH JOCTHXKEHUS LIeJieil, B TOM
quclie ajJbTepHATUBHbIC, OCO3HAHHO BbIOMpaTh HanOosee 3((HEeKTUBHBIE CIIOCOOBI
pelIeHus yueOHbIX U MMO3HaBATEIbHBIX 3a1a4. OOy4Jalomuics CMOXKET:

® OIpeAeisaTh HEOOXOAUMBbIE JCHCTBHE(s])) B COOTBETCTBUU C Y4EOHOU M
[IO3HABATEJIbHOM 3a/1a4eil U COCTABJIATH AJITOPUTM UX BBIIIOJHEHUS;

e 00OCHOBBIBAaTH M OCYHICCTBISATH BBIOOp HaumbOosiee dS(PheKTUBHBIX
CIOCOOOB pellIeHUs] yUEOHbIX U TO3HABATENIbHBIX 3a/1a4;

® OMNpeAeNATh/HaXOqUTh, B TOM YHCIE M3 NPEIJIOKEHHBIX BapHUaHTOB,
YCIIOBUS /JIs1 BBIMOJIHEHHS Y4eOHOM 1 O3HABATEIbHOM 3a/1a4u;

® BBHICTpaMBaTh KU3HEHHbBIC IJIAHBI HA KPATKOCPOUHOE Oymylee (3asBisATH
LIEJIEBBIC OPUEHTHUPBI, CTABUTh AJ€KBATHbIE MM 3a/Jaud U NpearaTb AECUCTBHUS,
yKa3bIBasi 1 00OCHOBBIBAs JIOTHYECKYIO MOCIIEI0BATEIBHOCTD 11arOB);

e BpIOMpaTh W3 MPEAJIOKEHHBIX BapUaHTOB M CaMOCTOSITEIBHO MCKaTh




CpeICTBa/pecypcChl AJIsl PEeLICHUS 3aaun/JOCTHKEHUS 11eIIH;

® COCTaBJIITh IUIAH peleHUs MpoOsjeMbl  (BBIIOJHEHUS  IPOEKTA,
IPOBEJCHUS HCCIIEN0BaHNA);

® ONpeAeNATh MOTEHUMAIbHbIE 3aTPyIHEHUS IPU PEUICHUMM Y4eOHOH U
MO3HABATEJIbHOM 3314l U HAXOAMUTh CPEJCTBA ISl UX YCTPAHEHUS,

® OMKCHIBATh CBOW OMBIT, OPOPMIISAS €ro Ijs MepeAadd IPYruM JIOASM B
BH/JIC TEXHOJIOTUN PEIICHMSI IPAKTUYECKUX 3a1a4 OIPEIEIECHHOr0 KJacca,;

® [IJIJAHUPOBATH " KOPPEKTUPOBATh CBOIO VHIUBUYAJIBHYIO
0o0pa30BaTeNbHYI0 TPAEKTOPUIO.

3. YMeHHe COOTHOCHTHh CBOM JEWUCTBUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYLIECTBJIATh KOHTPOJb CBOEW JEATENBHOCTH B IHPOLECCE JIOCTUKEHUS
pe3ynbTaTa, ONpeAesiaTh cocoObl AEMCTBHUI B paMKax MPEANOKEHHBIX YCIOBUN U
TpeOOBaHUIl, KOPPEKTUPOBATH CBOM ACHCTBUS B COOTBETCTBHM C HM3MEHSIOIICHCA
cutyanueit. OOyJaromuics CMOXKeT:

® ONpENENsATh COBMECTHO C MEAaroroM M CBEPCTHUKAMU KPUTEPUU
IUTAHUPYEMBIX PE3YJIbTATOB U KPUTEPUHU OLIEHKH CBOEH YUEOHOH 1EATEIbHOCTH;

® CUCTEMaTH3UpPOBaTh (B TOM YHCJE BBHIOMPATh NPUOPUTETHBIE) KPUTEPUU
IUTAHUPYEMBIX PE3YJIBTATOB U OLEHKH CBOEH JIEATEIbHOCTH;

e oTOMpaTh MHCTPYMEHTHI IS OLIEHWBAaHUS CBOEU JIEATEIbHOCTH,
OCYLIECTBJISITh CAMOKOHTPOJb CBOEH JAEATENBHOCTH B paMKax MPEeAJIOKEHHBIX
YCJIOBHI M TpEOOBaHUM;

® OLICHMBATh CBOKO JESTEIBHOCTh, aPTYMEHTUPYsS NPHUYUHBI JOCTUKEHUS
WM OTCYTCTBUS IUIAHUPYEMOTO PE3YJIbTATA;

® HAXOAWTh JOCTATOYHBIE CPEACTBA JJIsl BHIIIOJIHEHUS YUEOHbIX IEUCTBUN B
MU3MEHSIOIIEHCS CUTYalluu W/WIIM IPU OTCYTCTBUH IUITAHUPYEMOTO PE3yJIbTaTa;

e paboTass MO CBOEMYy IUIaHy, BHOCHUTh KOPPEKTHBBl B TEKYIIYIO
NEeATEIbHOCTh HAa OCHOBE aHalM3a W3MEHEHHMHM CHTyauuu I [OJXY4YEHUs
3aIJIaHUPOBAHHBIX XapaKTEPUCTUK MPOIYKTa/pe3ybTara;

® YCTaHABIMBATh CBS3b MEXKAY IIOJYYEHHBIMH  XapaKTEPUCTUKAMU
IPOAYKTa W XapakTEPUCTHUKAMU IIpolecca MACSITEIBHOCTH U 10 3aBEPLICHUU
JEATEIBbHOCTH IpeJIaraTb U3MEHEHHE XapaKTEPUCTHK IIpolecca Uil MOIy4YeHUs
YIIYUIIEHHBIX XapaKTePUCTUK MPOAYKTA;

® CBEpATh CBOM JCWUCTBUA C IIEJIbIO M, TIPU HEOOXOIUMOCTH, UCIIPABIATDH
OLIMOKU CaMOCTOSITENIBHO.

4. YMmeHHe OLEHUBaTh MPaBUWJIBHOCTh BBIMOJIHEHUsS Y4eOHOH 3ajgaud,
COOCTBEHHBIE BOBMOKHOCTH €€ pelieHns. O0yJaromuiicss CMOXKET:

® ONpENEeNsATh KPUTEPUU MPaBUIBHOCTH (KOPPEKTHOCTH) BBIMOJHEHUS
y4eOHOM 3a1auu;

® AHANU3UpPOBAaTh M OOOCHOBBIBATH NPUMEHEHUE COOTBETCTBYIOLIETO
UHCTPYMEHTApUs JJIs1 BBINOJIHEHHs yueOHOM 3a/1a4H;

e CBOOOAHO TOJb30BAaThCS BBHIPAOOTAHHBIMU KPUTEPUSIMU OLEHKU H
CaMOOLICHKH, MCXOAS M3 LEIM M UMEIOLUXCS CPEICTB, pa3iuyas pe3yJpTaT U
CITOCOOBI ICHCTBHI;

® OIEHMBATH MPOAYKT CBOEM JEATEIbHOCTH 1O 3aJaHHBIM W/WIU



CaMOCTOSITENIbHO ~ OTPEJCICHHBIM KPUTEPUSM B COOTBETCTBUU C  LIEJBIO
NEeSATEIbHOCTH;

® 00OCHOBBIBATH JOCTUKUMOCTH L€ BBIOpAaHHBIM CIIOCOOOM Ha OCHOBE
OLICHKM CBOMX BHYTPEHHHUX PECYPCOB U JIOCTYITHBIX BHEIIHUX PECYPCOB;

® (uxcupoBaTh u aHaJIU3UPOBATh JTUHAMUKY COOCTBEHHBIX
00pa30BaTeNbHBIX PE3YIbTATOB.

5. Branenue ocHOBaMH CaMOKOHTpOJISl, CAMOOLEHKHU, MPUHATHS PEIICHUIN
U OCYUIECTBJIICHHS OCO3HAHHOTO BBIOOpa B Yy4eOHOM U TO3HABATEIHHOM.
OOyy4aromuncs CMOXET:

e HaOJIIOAaTh U aHAJTU3UPOBATh COOCTBEHHYIO YUEOHYIO U MMO3HABATEIHHYIO
JNeATEebHOCTh M JIEATENbHOCTh  JAPYTHX  oOydaroumxcss B Ipolecce
B3aUMOIPOBEPKH;

® COOTHOCUTh pEaIbHbIE W IJIAHUPYEMbIE Pe3yJbTaThl WHIWBHUIYaTbHOU
00pa30BaTeNbHON NESTEIBHOCTH U JIENaTh BBIBOIBI,

® IPUHMMATH pEIIeHHEe B Y4YeOHOM CHTyallud MW HECTH 3a HEro
OTBETCTBEHHOCTH;

® CaMOCTOSITEJIbHO OMpENENsiTh MPUUMHBI CBOETO yCIieXa WIM Heyclexa U
HAXOJUTh CIIOCOOBI BHIXO/1a U3 CUTYallUU HEYCIeXa;

® DPETPOCIEKTHBHO OMNPENCNSITh, KaKue ICHCTBHUS MO PEIICHUI0 Y4eOHOI
3aJaud WM TapaMmeTpbl 3TUX JAEUCTBUN MPHUBEIM K MOJYUYECHUIO HMMEIOIIErocs
MPOJIyKTa y4eOHOM NeITeTbHOCTH;

® JEMOHCTPUPOBATh  MPHUEMbl  PETYISIUU  MCUXOPHU3NOIOTUYECKUX/
AMOIIMOHAJIBHBIX COCTOSTHUM JJI JOCTHKEeHMS dPdekTa ycrnokoeHus (ycTpaHeHus
SMOIIMOHAJILHOW  HAMPSOKEHHOCTH), 3(dekTa BOCCTAaHOBICHHUS (OcCiIa0jaeHus
MPOSIBIICHUIN YTOMJICHUS), addekra aKTUBU3AIUN (TIOBBIIIICHUS
NCUX0(U3U0JIOTUIECKON PEAKTUBHOCTH).

ITo3HaBaTeabHbIe YY ]|

6. YmeHue ompenensTh MOHATHUSA, CO37aBaTh OOOOIIEHUS, YCTaHABIUBATh
aHAJIOTUH, KJIACCU(PUIMPOBATh, CAMOCTOSITENIHO BBIOMPATh OCHOBAHUA U
KpUTEPUU NI KJacCU(UKAIIMU, YCTAHABIMBATh MPUIMHHO-CIIEACTBEHHBIC CBS3H,
CTPOUTH  JIOTUYECKOE  pacCyXKJIeHHe,  yMO3akilodeHue  (MHIYKTHBHOE,
JeTyKTUBHOE, [10 aHAJIOTUH) U JeJIaTh BbIBOJIbI. O0yUaIOUIHIICS CMOXKET:

® 100MpaTh CJIOBA, CONOJYMHEHHBIE KIIOYEBOMY CJIOBY, OINpPEACISIOLINE
€ro NpU3HaKu U CBOMCTBA;

® BBHICTpaWBaTh JOTHYECKYIO IIEMOYKY, COCTOSIIYIO U3 KIFOYEBOTO CIIOBA H
COTIOAYMHEHHBIX EMY CJIOB;

® BBIICTATH OOUIMI TpU3HAK ABYX WM HECKOJIBKHX MPEAMETOB WIH
SBJICHUN U OOBSICHITH UX CXOJICTBO;

e 00BEAWHATh TPEAMETHI M SBICHUS B TPYMIBl IO ONPEAEICHHBIM
pU3HaKaM, CPaBHUBATh, KJacCU(UUIUPOBATH U 00001IaTh (DAKTHI U SABJICHUS;

® BBLIJICTISTH SIBJICHHUE M3 OOIIEro psiia APYTUX SIBICHU;

® OMpeAensiaTh 00CTOSATENbCTBA, KOTOPBIE MPEANIECTBOBAIN BOSHUKHOBEHUIO
CBSI3M MEX]y SIBICHUSIMH, U3 3TUX OOCTOSTENBCTB BBIIEIATH OMNPEIEIIAIONINE,
CHOCOOHBIE OBITh TPUUYMHON JTAHHOTO SIBJICHMSI, BBIABIIATH MPUUYMUHBI U CIEICTBUS



SIBIICHUM;

® CTPOUTH PACCYXKJIECHHUE OT OOLIUX 3aKOHOMEPHOCTEN K YACTHBIM SIBJICHUSM
Y OT YACTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTH PACCYXKJE€HHUE Ha OCHOBE CpPAaBHEHHS MPEIMETOB M SIBJICHUM,
BBIJIETISISL IPU 3TOM OOIIME MPU3HAKH;

® u3NaraTth MOJYYEHHYI0 HH(POPMAIUIO, MHTEPIPETUPYS €€ B KOHTEKCTE
peliaemoit 3a1a4u;

® CaMOCTOSITEJIBHO YyKa3blBaTh Ha WHGOpMAIMIO, HYXIAIOUIYIOCS B
MpoBEpKe, Mpenjaratb M MNPUMEHSITh CHOCOO TPOBEPKH JIOCTOBEPHOCTU
nH(popmaruu;

e BepOanM30BaTh HMOLMOHAIBHOE BIEYATICHHE, OKa3aHHOE Ha HEero
HCTOYHUKOM;

® OOBSCHSATH SIBJICHHUS, MPOLIECCHI, CBSI3U U OTHOILEHUS, BBISIBIISIEMbIE B XOJI€
MO3HABATENILHON U HCCIIEA0BATENIbCKON EeATebHOCTH (IPUBOJUTH OOBSICHEHUE C
u3MeHEeHUEeM (QopMbl TPEACTABICHUS; OOBSICHATH, JETATU3UPYs WU 0000IIas;
OOBSICHATD C 3aJJaHHON TOYKHU 3PCHHUS);

® BBUSIBIIATH M Ha3bIBaTh MPUYUHBI COOBITHS, SIBJICHUSA, B TOM YHCIIE
BO3MO>KHBIE /HanboJee BEPOSTHBIE MTPUUMHBI, BO3MOKHBIE TTOCIEACTBHS 3aJaHHON
MPUYMHBI, CAMOCTOSITEJIbHO OCYIIECTBIISIS MPUYMHHO-CIIEICTBEHHBINA aHAIIN3;

e JenaTh BBIBOJ HAa OCHOBE KPUTHYECKOTO aHA/IM3a Pa3HbIX TOYEK 3pEHUS,
NOATBEPKIaTh BBIBOJ COOCTBEHHOM apryMeHTallel WId CaMOCTOSITEIbHO
MOJIy4YeHHBIMU JJAHHBIMHU.

/. YmeHue co3gaBaTh, IPUMEHATh U MPEOOPA30BbIBATH 3HAKU U CUMBOJIBI,
MOJIEIM W CXEMbl I pelIeHUs Y4YeOHbIX M I[IO3HaBAaTENbHBIX 3ajady.
OO0y4arouumcst CMOXKeT:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEAMET U/WIH SIBJICHHUE;

® OMNpeAeNATh JIOTUYECKUE CBA3M MEXAY IMpeIMETaMu W/WUIU SBICHUSMU,
0003HAYaTh JAaHHbBIE JIOTUYECKUE CBSA3H C IOMOIIbIO 3HAKOB B CXEME;

® CO03/1aBaTh a0CTPaKTHBIN WK peaibHbIA 00pa3 npeaMeTa /K siBICHUS;

® CTPOUTH MOJEJIb/CXEMY Ha OCHOBE YCIOBHMM 3a/layd W/WiIKd crocoba ee
pelIeHus;

e co3daBaTh BepOajbHbIC, BEUIECTBEHHbIE U MH(OPMALMOHHBIE MOJEIH C
BbIJICJICHUEM CYLIECTBEHHBIX XapaKTEPUCTUK OOBEKTa AJI OMpeeieHus crnocobda
pellIeHus 3a]Ja4 B COOTBETCTBUU C CUTYyallUEll;

® peoOpa3oBBIBATH MOJEIM C IENBI0 BBISBICHUS OOIIMX 3aKOHOB,
OTIPEACTSAIONINX JaHHYIO MTPEAMETHYIO 001aCTh;

® [IEPEBOAUTH CIIOXKHYIO MO COCTaBy (MHOTOacHeKTHYI0) MH(GOPMAIUIO U3
rpaduyeckoro uiaM  (GOpMaIM30BAHHOTO (CHMBOJBHOIO) TMPEACTABICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, aJTOPUTM JEWUCTBUS, UCIPABISATH WK BOCCTaHABIMBAThH
HEU3BECTHBIN paHee aJTOPUTM Ha OCHOBE WMEIOMIETOCs 3HAHHUS 00 OOBEKTe, K
KOTOPOMY IIPUMEHSETCS aITOPUTM;

® CTPOUTH JI0KA3aTeIbCTBO: MPSIMOE, KOCBEHHOE, OT MMPOTUBHOTO;

® aHANM3UPOBATH/pe(dIECKCHUPOBATh OMBIT Pa3pabOTKU U  peaau3aluu



y4e0HOT0 MPOEKTa, UCCIEAOBAHUS (TEOPETUUECKOT0, IMIIMPHUUECKOr0) Ha OCHOBE
NPEAJIOKEHHOW TPOOJIEeMHON CUTYyallMH, MOCTaBJICHHOW eI W/ MW 3aJaHHBIX
KPUTEPHUEB OLICHKU MPOJIyKTa/pe3ybTarTa.

8. CwmpicioBoe ureHre. O0yUYaroIMiCcsS CMOXKET:

® HaxOJUThb B TEKCTE TpeOyemyro MH(popMaluio (B COOTBETCTBUU C LIEISIMU
CBOEH JIEATEIIbHOCTH);

® OpPUEHTHUPOBATHCS B COACPNKAHUHM TEKCTa, MOHUMATh IEJIOCTHBINA CMBICT
TEKCTa, CTPYKTYPUPOBATh TEKCT;

® yCTaHaBIMBATh B3aWMOCBS3b OMHCAHHBIX B TEKCTE COOBITUH, SIBICHUH,
MPOIIECCOB;

® PE3IOMUPOBAThH IJIABHYIO UJCIO TEKCTA,

® 1peoOpa3oBBIBATh TEKCT, «IEPEBOJS» €ro B IPYryl0 MOJAjIbHOCTH,
MHTEPIPETUPOBATh TEKCT (XYyI0KECTBEHHBIN M HEXYI0)KECTBEHHBINH — y4eOHBIH,
HAYYHO-TIONYJISIPHBINA, HTHPOPMALIMOHHBIH, TeKCT non-fiction);

® KPUTHYECKH OLIEHUBATh COJIEpPKaHKe U (POPMY TEKCTa.

9. ®opMupoBaHHME U PA3BUTHE DSKOJIOTMYECKOTO MBIILIICHUS, YMEHHUE
NPUMEHSATH €TO B MO3HABATEIBLHOM, KOMMYHUKATUBHOW, COLIMAJIBHON MPAKTUKE U
npodeccroHaIbHOM opueHTanuu. O0yJaronMics CMOXKET:

® OMpeeNaTh CBOE OTHOILIEHUE K MPUPOJHON Cpeie;

® AHAIM3UPOBATH BIMSHHE SKOJIOTMUYECKUX (PAKTOPOB Ha Cpeay OOUTaHUs
KUBBIX OPTaHU3MOB;

® [IPOBOJIUTH MPUYUHHBIA U BEPOSTHOCTHBIA aHAIU3 SKOJOTUYECKHUX
CUTYyallNH;

® [IPOTHO3UPOBATh M3MEHEHUS CUTYyallMd TNpPU CMEHE JEHCTBUS OJIHOTO
(akTopa Ha ielcTBUE APYroro GakTopa;

® DPACIPOCTPaHITh IKOJOTUYECKHE 3HAHUS M Yy4acTBOBATh B MPAKTUYECKUX
JieNax 1Mo 3aluTe OKPYKaroIIeil cpebl;

® BbIpaXaThb CBOE OTHOIIEHHE K MPUPOJE Yepe3 PHUCYHKH, COUYMHEHUS,
MOJIeJIU, IPOEKTHBIE PAOOTHI.

10. Pa3BuTMe MOTHUBAallMM K OBJIAJICHUIO KYJIbTYpOH aKTHBHOIO
UCIIOJIb30BaHUS CIIOBApEH U APYTUX MOUCKOBBIX cucTeM. OOyUarouiicss CMOXKET:

® OMpeAensaTh HEOOXOAUMbIE KIIOUEBbIE TOMCKOBBIE CIIOBA U 3aIIPOCHI;

® OCYIIECTBIISITh B3aUMOJICHCTBUE C BJICKTPOHHBIMU TMOUCKOBBIMHU
CUCTEMaMHU, CIIOBAPSMH;

® (opmMupOBaTH MHOXKECTBEHHYIO BHIOOPKY M3 MTOMCKOBBIX MCTOUYHUKOB
111 00BbEKTUBU3AINH PE3YJIbTATOB IMMOUCKA;

® COOTHOCHUTH MOJTyUYEHHBIEC PE3yIbTaThl TOUCKA CO CBOCH JESATEIBHOCTHIO.

KommyHnukaTuBubie Y'Y /|

11. VYMeHue opraHM30BHIBATH YYEOHOE COTPYIHHYECTBO M COBMECTHYIO
NEATEIbHOCTh C YYUTEJIEM U CBEPCTHUKAMH; paboTaTh WHAMBUIYATbHO U B
rpynmne: HaxoIuThb O0O0llee peuieHue W pa3pemarb KOHQIMKTHI Ha OCHOBE
COTJIaCOBaHMS MO3UIIMKM U ydyeTa MHTEPECOB; (hOPMYIUPOBATh, ApPTyMEHTUPOBATH U
oTcTauBaTh cBO€ MHeHHE. OOyJaroUuiics CMOXKET:

— OIpeAeNsITh BO3MOXKHbBIE POJIU B COBMECTHOM JI€ITEIbHOCTH;



— WUIpaTh ONPEIECICHHYIO POJIb B COBMECTHOU €ATEIbHOCTH;

— NPUHUMATh TIO3UIUI0 COOECeAHUKA, IOHUMAas TMO3UIMI0 JPYroro,
paziuyaTth B €ro peuu: MHEHUE (TOUYKY 3pEHHUsl), JOKa3aTeJIbCTBO (ApTyMEHTHI),
(akThl; TUNIOTE3bl, AKCUOMBI, TEOPUU;

— OmpeneyATb CBOM JEHUCTBUS W JEUCTBUS  IIapTHEpPa, KOTOpbIE
CHI0COOCTBOBAJIM UJTU MPEMATCTBOBAIN MPOAYKTUBHOW KOMMYHHKAIIUH;

— CTpPOUTh TIO3UTUBHBIE OTHONIEHUS B  Tpolecce ydyeOHOH
MTO3HABATEIIbHOU JEATEIIbHOCTH;

— KOPPEKTHO M apryMEHTUPOBAaHHO OTCTauMBaThb CBOK TOYKY 3pEHUS, B
JUCKYCCUM YMETh BBIJIBUTaTh KOHTPApryMeHTHI, nepedpa3upoBaTbh CBOIO MBICIb
(B1azgeHnE MEXaHU3MOM SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCHUTHCS K COOCTBEHHOMY MHEHHIO, C JOCTOMHCTBOM
MPU3HABATh OLIMOOYHOCTH CBOEr0 MHEHHMs (€ClId OHO TaKOBO) U KOPPEKTHPOBATH
€ro;

— mpeajarath albTepHATUBHOE pellIEeHNE B KOH(DJIMKTHON CUTYyaluu;

— BBIJIETATH OOIIYIO TOUKY 3pEHUSI B IUCKYCCHH;

— JIOTOBAapHMBaThCsl O TMpaBUjlaX M BOIpocax Uil  OOCYXJEHHUS B
COOTBETCTBUM C IMOCTABJIEHHOM IIEpE TPYIIION 3a1a4eH;

— OpraHu30BbIBaTH yUeOHOE B3aMOJICHCTBHE B TpyNIe (ONpeAessaTh o0mue
€I, PaCIIpEAeIIATh POJIM, JOTOBAPUBATHCS APYT C IPYTOM U T. 11.);

— YCTpaHsiTh B paMKax JHajlora pas3pbiBBl B  KOMMYHHKAIIWH,
00yCIIOBJICHHbIE HETIOHUMAHUEM/HEMPUATHEM CO CTOPOHBI COOECeHMKa 3ajayu,
(bopMBbI UK coAepKaHUS TUajIora.

12. YmMeHue 0CO3HAHHO HCIIOJIb30BATh PEUYEBBIE CPEICTBA B COOTBETCTBUU
C 3aJayeil KOMMYHUKALIMM IS BBIPAKEHUS CBOMX YYBCTB, MBICIEH U
NOTPEOHOCTEN NIl TUIAHUPOBAHUSA U PETYJSILUM CBOEU JEATEIbHOCTH; BIIAJICHUE
YCTHOM W TIUCBMEHHOM PEYbKD, MOHOJIOTMYECKOW KOHTEKCTHOM PEUbIO.
OOy4aronuncs CMOXKET:

® ONpeneNsiTh 3a/ayy KOMMYHHUKAllUM U B COOTBETCTBUM C HEW OTOMpATH
peUeBbIE CPENCTBA;

e 0TOMpATh U UCMOIB30BATh PEUEBbIE CPECTBA B MPOLIECCE KOMMYHHUKAIUH
C APYTUMHU JIFOJIbMU (IHAJIOT B Mape, B MAJION TPYIIIE U T. 11.);

® MIPEJCTaBIATh B YCTHOM WM NUCHbMEHHOW (opme pa3BepHYTHIN ILJIaH
COOCTBEHHOM JIEATEIILHOCTH,

e cOoONMIIOATh HOPMBI MNYOJIMYHOW pEYM, pErJIaMeHT B MOHOJIOTe U
JVCKYCCUH B COOTBETCTBUM C KOMMYHUKATHUBHOM 3a/1a4€H;

® BBHICKA3bIBaTh U OOOCHOBBIBATH MHEHUE (CYXIEHUE) M 3ampaiiuBaTh
MHEHHE [TapTHEPA B paMKax JIMajora;

® [IPUHUMATh pEUNIEHWE B XOAE Juajora MW COIVIACOBBIBATH €ro ¢
co0€eceTHUKOM;

® CO3/1aBaTh NMUCHMEHHBIE «KJIUIIUPOBAHHBIE» WU OPUTMHAIBHBIE TEKCTHI C
MCIOJIb30BaHNEM HEOOXOIMMBIX PEUEBBIX CPE/CTB;

® UCIIOJIb30BaTh BEpOAIbHBIE CPEACTBA (CPEACTBA JIOTHUECKOW CBSI3W) IS
BBIJICTICHUS CMBICIIOBBIX OJIOKOB CBOETO BBICTYTIJICHUS;



® UCIOJNb30BaTh HEBEpOAJIbHBIE CPEICTBA WM HAIJSAHBIE MAaTEepUalbl,
[IOJITOTOBJIEHHBIE/0TOOpaHHBIE TIO]T PYKOBOJICTBOM YUHUTES;

e JelaTh OLEHOYHBIM BBIBOJ O JIOCTHKEHUU LEIM KOMMYHMKAIUU
HEIOCPEJICTBEHHO  IIOCJE€  3aBEPIUEHUS KOMMYHHMKATMBHOIO  KOHTAaKTa U
00OCHOBBIBATh €TO0.

13. ®opmupoBaHme U  pa3BUTHE KOMIIETEHTHOCTH B  00JacTH
UCIOJIb30BaHUsl MH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUN (nanmee —
HKT). O0yyaromuiicst CMOXKET:

® [[eJICHANIPABJICHHO HCKATh M HCIOJIb30BaTh MH(POPMALIMOHHBIE PECYPCHI,
HEOOXOUMBIE JUIs PEIICHUS YUeOHBIX U MIPAKTUYECKUX 3a/1a4 C IOMOILBIO CPENICTB
UKT;

e BbIOMpaTh, CTPOUTh U MCIOJIb30BaTh AJEKBATHYI0 HMH(YOPMALMOHHYIO
MOJIeTIb JISl TIepefiaun CBOMX MBICIIEH CpeACTBAMH €CTECTBEHHBIX M (POpPMAalIbHBIX
A3BIKOB B COOTBETCTBHUHU C YCIOBUSIMU KOMMYHUKALIHH;

® BBICNATH MH()OPMAIIMOHHBIM acHeKT 3a7aud, ONEepUpOBaTh JAaHHBIMHU,
MCII0JIb30BaTh MO/JIENb PEIICHUS 3a/1a4H;

® JCIO0JIb30BAaTh KOMIIBIOTEPHBIE TEXHOJIOIMH (BKIIOYasl BBIOOP aeKBAaTHBIX
3aJla4e MHCTPYMEHTAIbHBIX MPOrPaMMHO-ANNAPATHBIX CPEACTB U CEPBUCOB) IUIA
pelieHus nHGOPMALMOHHBIX 1 KOMMYHHUKAIITMOHHBIX YU€OHBIX 3a71a4, B TOM YHUCIIE:
BBIUMCJICHHE, HAMHMCAaHWE MHCEM, COUYMHEHUH, JOKIAA0B, pedeparoB, CO3TaHHE
Ipe3eHTauuu 1 1p.;

® JCHOJB30BaTh HHPOPMAIUIO C YIETOM ITHYECKUX U MPABOBBIX HOPM;

e Cco3/1aBaTb HMH(OPMALMOHHBIE PECYpPChl PA3HOTO THUMA M JUIS Pa3HbIX
ayauTopuil, cooonaTe HH(POPMALMOHHYIO TUTHEHY U IIPpaBUJIa MH(OPMAaLMOHHON
0€30MaCHOCTH.

npeomemusle.

1) popMupoBaHue MPEACTABICHUI O MaTeMaTHKEe Kak O METOJE MO3HAHHS
JIEHCTBUTETLHOCTH, TIO3BOJISIFOIIIEM OMUCHIBATh U M3ydaTh peajbHbIC MPOILECCH U
SIBJICHUS;

2) pa3BUTHE YMEHHU# paboTaTh C Y4eOHBIM MAaTEMATHYECKHM TEKCTOM
(aHaNM3MpPOBaTh, M3BIEKATh HEOOXOAMMYIO WH(MOPMAIMIO), TOYHO M TPAMOTHO
BBIPOKAaTh CBOM MBICIIM C TPUMEHEHHEM MAaTEeMaTUYeCKOW TEPMHUHOJOTUH U
CUMBOJIMKHA,  TPOBOJUTH  KJIaCCU(PUKAIMK,  JIOTHUYECKHE  OOOCHOBaHUS,
JI0KA3aTelIbCTBA MATEMAaTHUCCKHUX YTBEPIKICHU;

3) pa3BUTHE TMPEACTABICHUN O UYHCIC W YHCIOBBIX CHCTEMax OT
HATypaJdbHBIX IO JCWCTBUTCIBHBIX YHCEN; OBJAJCHHEC HABBIKAMU YCTHBIX,
TUCEMEHHBIX, HTHCTPYMEHTAIBHBIX BBIUNCIICHUMN;

3) oBJIaJIcHUE TCOMETPUUCCKHM SI3BIKOM; Pa3BUTHE YMEHHS HCIIOJIb30BaTh
€ro JIJIsl OMMCAHUS MPEIMETOB OKPYXKAIOIIEr0 MUPA; Pa3BUTHE MPOCTPAHCTBEHHBIX
MPEACTABICHUM, W300pa3UTENbHBIX  YMEHUW, HABBIKOB  TI'E€OMETPUUYECKHX
IIOCTPOCHHU;

4) bopMHpOBaHHE CHCTEMATHYCCKMX 3HAHWHA O IUIOCKUX (QUIYypax U HX
CBOMCTBax, MPEJCTABICHUNA O MPOCTEHIIMX MPOCTPAHCTBEHHBIX TENaX; pPa3BUTHE



YMEHUH  MOJENHMPOBAHUSA  pEAJbHBIX CHUTyalUid Ha  S3bIKE TE€OMETPHH,
UCCJIEOBAHNS TIOCTPOCHHOW MOJENH C HCIOJIb30BAHUEM T'E€OMETPHUYECKUX
MOHSTHUM;

5) oBnazeHue MPOCTEHIIUMH CIOCO0AMH TPEICTABICHUS W aHaJH3a
CTaTUCTUYECKUX JIaHHBIX; (POPMHpPOBAHUE TPEICTABIECHUNH O CTATUCTUYECKUX
3aKOHOMEPHOCTSX B PEAJIBHOM MHPE M O PA3NIMUYHBIX CHOCO0aX MX U3YyYEHHUS, O
IPOCTEUIINX  BEPOSTHOCTHBIX  MOJENSIX; pPa3BUTHUE YMEHUH  W3BJIEKaTh
uHbOpMaIMIO, TPEJICTaBICHHYI0O B TaOiMlax, Ha Jguarpammax, rpadukax,
ONMCBHIBATh M AHAJU3UPOBATh MACCUBBl YHCIOBBIX JAHHBIX C IOMOIIBIO
NOAXOMSIINX  CTaTUCTUYECKUX  XAPAKTEPUCTHK, HCIOJIb30BaTh IOHUMaHHE
BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBJICHUM MPU NPUHATUU PELICHUM;

6) pa3BUTHE YMEHUI PUMECHSATh U3yUCHHBIC MMOHSATUS, PE3yIbTAThI, METO/IbI
JUISL PELLICHUS 337]a4 IPAKTUYECKOTO XapaKTepa U 3a1a4 U3 CMEKHBIX JUCLMIUIAH C
UCIIOJIb30BAaHUEM IMPU HEOOXOJMMOCTH CIPABOYHBIX MATEPUATIOB, KOMIIBIOTEPA,
I10J1b30BaThCS OLICHKOU U NPUKUAKOU IPU MPAKTUYECKUX pACUETaAX;

7) popmupoBanne HHGOOPMAIIMOHHOW ¥  AJITOPUTMHUYECKON  KYJIBTYDHI;
(dbopMHpOBaHUE MPEACTABICHUS O KOMIBIOTEPE KAaK YHHUBEPCAJILHOM YCTPOMCTBE
00paboTku MH(GOpPMALINK; Pa3BUTHE OCHOBHBIX HABBIKOB U YMEHUI UCIOJIb30BAHUS
KOMITbIOTEPHBIX YCTPOMCTB;

8) popmupoBaHue  yMeHUN  QopMaTU3aMK M CTPYKTYpUPOBAHHUSI
uHpOpMallui, YMEHHsI BBIOUpaTh CIIOCOO MpeICTaBICHHs JAHHBIX B COOTBETCTBUU
C IIOCTABJIGHHOW 3ajmaueid — TaOMuIpbl, CXEMbl, TrpauKu, AUarpammbl, C
UCIIOJIb30BaHUEM COOTBETCTBYIOLIUX ITPOTPAMMHBIX CPEICTB 00pabOTKU JaHHBIX;

9) popMHpoBaHHE HABBIKOB M YMCHHMH OE€30MMaCHOTO M II€JIeCO00Pa3HOro
NOBEJICHHUS MIPU paboTe ¢ KOMIBIOTEPHBIMU IIporpaMMamMu U B lHTepHeTe, yMeHus
co0roaaTh HOPMbI MHPOPMAIIMOHHOM 3TUKHU U MpaBa.



YUYEBHO - TEMATUYECKUH IJIAH

5 kJjacc
B ToM uncie
Ne T KoaunuecTtBO
n/n ema 4acoB IIpakTnueckue | KoHTpoOJIbHBIE
padoThI padoThI

1 Harypanpupie uucna u 16 15 1
[IKAJIbI

2 CioxeHre M BBIYUTAHUE 29 14 2
HATypaJbHBIX YUCEN

3 YMHOXKEHHE U [ejIeHue o8 %6 5
HaTypaJbHBIX YHCEII

4 | [Tnomanu 1 00BbEMBL 12 11 1

5 | OOGBIKHOBEHHBIE IPOOH 23 21 2
JlecsiTuunbie apoou.

6 | CioxeHne W BBIUMTAHUE 14 13 1
JECATUYHBIX ApoOeit

7 YMHOXEHHE " I[CJECHI/IC 2% o4 5
JECATUYHBIX ApOoOei

8 I/IHCprmeE{TLI TUTS 19 17 9
U3MEpPEHUN

9 | IloBTOpEeHue 10 9 1

10 | Bcero 170 156 14

6 KJ1acc
B ToM uucae
Ne KoandectBO
n/n Tema 4acoB Hpal::l eek KoHTpoabH
ble padoThI
padoThI

1 | deaumocTts ymncen 20 19 1
CiaoxxeHue W BBIYUTAHHUE

2 | npobei v pa3HBIMU 22 20 2
3HaAMEHATEISIMHU

3 YMHOXEeHUE H ,IICJECHI/IC 31 o8 3
0OBIKHOBEHHBIX Apo0ei




4 | OTHOLIEHUSI ¥ IPOTIOPITUHU 19 17 2

[HonmoxurenbHEIE u
13 12 1
OTPULIATEJILHBIC YHCIIA

CJ0XEHUE W BBIYMTAHUE
6 | IOJIOKUTEIbHBIX u 12 11 1
OTPUIATEIIHHBIX YHCEIT

YMHOXKEHNE ©  JEJIEHUE

7 | HOIOKUTEIbHBIX 5 12 11 1
OTPHUIIATEITLHBIX YUCEI

8 | Pemenue ypaBHeHUM 15 13 2

9 | KoopauHaThl Ha MJIOCKOCTH 14 13 1

10 | TloBTOpeHue 12 11 1

11 | Bcero 170 155 15

COJIEPKXKAHHUE TEM YUEBHOTI'O ITPEIMETA
S kJaacce

Iloemopenue (4u4.)
Yucima u BelMMUUHbBIL. ApudMeTHYECKHe ACHCTBUSA, UX TOPSAIOK. [ 'eomeTprueckue
burypsl u BeauuWHBL. [IpOCTpaHCTBEHHBIC OTHOIICHUA. PereHue TEeKCTOBBIX
3a1ad.

Hamypanvnvle uucna u wikanwt (16 u).
O6o3HaueHne HaTypadbHbIX uucen. Hartypanbublii psa. [ecsatuunas cucrema
CUYHUCIICHUS.
Apudmernueckue — IeWcTBUSL ¢ HaTypaidbHbiMU  uucinamu.  CBolcTBa
apupmeTndeckux nerctBui. Otpesok. JlimHa oTpe3ka. M3mepeHue JIMHBI
orpeska. TpeyronbHuk. MHoroyroinbHuk. [Inockocts. [Ipsamasa. Jlyd. [llkaner u
KoopauHaThl. M300pakeHne HaTypaJIbHBIX YMCEN TOYKAMH Ha YMCJIOBOM MPSMOM.
Memnbie nin Oosnbiie. CpaBHEHHE HATYPAJIbHBIX YHCEN, C HYJIEM, MaTeMaTH4eCcKas
3aMuCh CPaBHEHUH, CIIOCOOBI CPAaBHEHUS YUCEN.
KontposnbHas padora Nel

Yuenux nayuumes:
® OIMCHIBAaTh CBOMCTBA HATYPAJIBHOTO PSIAA;
® UdTaTh M 3alUChIBaTh HATypajbHbIE  YHWCIA, CpPaBHUBATh W
yHOpSAI0YUBATH UX;
®  pacrno3HaBaTh OTPE30K Ha PHUCYHKAX, B OKPYXAIOLIEM MHUPE;
0003HauaTh OTPE30K, U3MEPSTH €r0 JUIMHY; U300pakaTh OTPE30K OT PYKHU U
C IOMOIIBIO YEPTEHKHBIX HHCTPYMEHTOB;




® CpaBHUBATH JJIMHBI OTPE3KOB M BBIPAXKATH OJHU €AUHHULIBI HW3MEPEHUs
JUIMHBI Yepe3 IPYTHUE;

e 0003Ha4YaTh BEPIIMHBI, CTOPOHBI TPEYIOJbHUKA, HAXOAUTh IEPUMETP
TPEYTOJIbHUKA;

® u300paxkaTh MpPsIMbIC U JIyUd, UX TOUKH [I€PECeUCHUS;

® CTPOUTH KOOPAWMHATHBINA JIy4, HAXOAUTH KOOPAUHATHI TOYEK U CTPOUTH
TOYKH T10 3aJaHHBIM KOOPIHHATAM.

® 3alMCBIBaTh pE3YyJbTAaT CPAaBHEHMs YHCEI B BHUAEC YHUCIOBOIO
HEPABEHCTBA.

Yuenuk nonyuum 603moxicHOCHb HAYUUMbCA.

V' nosHakoMumecsi ¢ NOUYUOHHBIMU — CUCMEMAMU — CHUCICHUS  C
ocrnosanusamu, omia. om 10;

v’ pazousamev  wucio Ha  paspaobl U KIACChl,  000Owame  u
cucmemMamusupo8ams,

V' Jloeunecku  MbICAIUMb,  AHAIUSUPOBAMb U 6bIOCHAMb  21A6HOE;

NPOCMPAHCMBEHHO MbLCIUMD

v’ pasnuuame 2eomempuyeckue Queypol (1yy, OMpe3oxK, NPIMYI0),

v umemv Ha2IAOHOE U NPAKMUYECKOE NPEOCMAGIeHUe O WKALe, YMenmb

npUBOOUMb NPUMEPDL 8 OKPYIICaAroujem mupe, ooimy.

v’ nosmopumo u 00600WumMb NOPA3PAOHBIU NPUHYUN  CDABHEHUS
MHO203HAYHBIX YUCEIL.

V' yenybume u pazeums npeocmasienus 0 HamypaibHbIX YUCLAX.

Cnoscenue u splyumanue HamypaipHolx yucen (21u.)
CnoxeHue HaTypallbHBIX 4YHCENl U UX CcBoMcTBa. I[lepeMecTUTENbHBIN U
COYETATENIbHbIA 3aKOHBI CIOXKEHUA. Beruntanne uncen. UnuciioBoe BhIpaXEHUE U
ero 3HaueHue. [lopsaok BBINOMHEHHWS JEHCTBUM,  HCHOJB30BaHUE CKOOOK.
BbykBeHHbIE BhIpaxeHus. YncnoBoe 3HaueHHe OyKBEHHOTO BhIpakeHus. bykBeHHas
3alIMCh CBOMCTB CJIOKEHUS U BBIYUTAHMUS.
VYpaBHeHue, KOpeHb YypaBHeHHs. HaxoxkaeHue HEUW3BECTHBIX KOMIIOHEHTOB
apupMEeTUIECKUX JEeHCTBUM.
Kontposnbhas padota Ne2, Ne3

Yuenux nayuumes:
®  BBINOJHATH BBIYNCICHHS C HATYPAJIbHBIMHA YUCIAMH, COYETAsI YCTHBIE
Y IIMCbMEHHBIE TPUEMBI BEIYMCIICHUM;
e  pemarh NPOCTEHIINE YPABHEHHUS C OJTHOU IIEPEMEHHOM;
¢  [IOHMMAaTh YPAaBHEHHUE KAK BAKHEHIIYI0 MaTEMATHYECKYIO MOJEIb IS
ONKCAaHUS W M3YyYEHUs PA3HOOOPA3HBIX pEAIbHbIX CUTYyallUd, pelaTh
TEKCTOBBIE 33]1a4M aITreOpandECKUM METOOM.
® COBEpIICHCTBOBATH  BBIYMCIMTEIBHBIE HABBIKM, COCTAaBIATH IUIAH
peleHns 3aJaHHOM 3a/1a41, Pa3BUBATh JIOTUYECKOE MBIIIJICHUE U ITAMSATb.




Yuenux nonyuum 803mo2cHoCmy HAyuumbcs:
v’ Hayuumbcs UCNOIb308AMb npuémol, payuoHaiusupyowue
BbIYUCTICHUS, NPUOOpecmU  NPUBLIYKY KOHMPOIUPOBAMb  GbIYUCTCHUS,
8b1OUPAsT NOOXOOAWULL OJIs1 CUMyayuu cnocoo, 081ademsv CHeyualbHbLMU
npuémamu peuieHust ypasHeHull,
v\ yeepenHo  npumensmb  annapam — YpaeHmenull  Ons  PeuleHusl
PA3HOOOPA3HLIX — 3a0ay U3 MAMEMAMUKU,  CMENCHbIX — NPeoMemos,
NPAKMUKU.
v’ coeepwencmeosame 8bIYUCIUMENbHBLE HABbIKU, VMeHUs
npeocmasisims HAKONJIeHHble 3HAHUSL U ONbIM.

Ymnoowcenue u denenue namypanpnoix yucen (274.)
YMHOXKEHHE HATypaJbHBIX 4YHCEN M UX CBOWCTBA.  llepeMecTuTenbHBIN U
COYETATENbHbIN 3aKOHBl YMHOYKEHMS, PACIpPEICIUTEIbHbIA 3aKOH YMHOXXEHUS
OTHOCHUTEIBHO CIIOKEHHS.
Henenue, nenenue yroiakoM. IIpoBepka pesynbpTara ¢ MOMOUIBIO NPUKUIKU H
oOpaTtHOro jaeicTBus. PerieHne TEKCTOBBIX 3ajiay apu(METHYECKUM CIIOCOOOM.
JleneHue ¢ oCTaTKOM Ha MHOXECTBE HaTypalbHBIX uncell. [IpakTuueckue 3agaun
Ha JIEJICHUE C OCTATKOM. YTPOIIEHUE BbIpakeHU. OCHOBHBIE METOJIBI PEIICHUS
TEKCTOBBIX 3aja4: apupMeTHUUEeCKUi, mepedop BapuaHTOB. Perienue 3amad Ha
coBMecCTHYIO paboty. [Topsiiok BeIMOTHEHUS eHCTBUI B BhIpakeHusX. [lonarue o
CTEIEHU C HATypaJIbHbIM MOKa3aTeleM. BblUuMCIE€HHE 3HAYEHUsS CTENEHEH.
KBaapar u ky0 uncna.
Kontponbshas padora Ned, Ne5

Yuenux nayuumes:
® BBINOJHATH BBIUKUCICHUS C HATYPAJIbHBIMHA YHCIIAMH, COYETAsl YCTHBIE U
IIMCBMEHHBIE TPUEMBI BBIYMCIICHU, IPUMEHEHNE KAJIBKYJIATOPA;
® yIpOLIAaTh BBIPAKECHMWS  pEIIaTh ypaBHEHUS HAa  OCHOBE  €I0
npeoOpa3oBaHusl C  MOMOIIbI COYETATENIbHOIO, PACIpeaeIUTEIbHOIO
CBOWCTB YMHOKCHUS;
® peniath TEKCTOBBIC 3a/1a4M aNreOpandecKuM METOIOM;

Yuenux nonyuum 803mo2cHoCmy HAyyumbcs:
V' HAYUUmMbCA UCNONIB306ANb NPUEMbL, PAYUOHATUSUPYIOWUE GbIYUCCHUS,
v’ npuobpecmu npuevluKy KOHMPOIUPOSAMb  GbIYUCACHUS, 6blOUpas
nOOX00AWUU O CUMYayUu Cnocoo,
v oenademv cneyuanbHbiMu RPUEMAMU PeULeHUs YPAGHEeHU,
V' HayuumvCs 603600UMb YUCLA 60 6MOPYIO U MPEMbiO CIEneHu.

Ilnowaou u o6vemot (12u.)
Hcnonp3oBanue OYKB /st 0003HAYEHUS YHCEI. 3aBUCUMOCTH MEXKITY BETUINHAMMU:
CKOPOCThb, BpEMs, PACCTOSHUE;, MPOU3BOAUTEIBHOCTh, BpeMs, padoTa; IIeHA,
KOJWYECTBO,  CTOHMMOCTb. [Tonstue  tomaau  Qurypsl.  [lnomanm




NPSAMOYTOJIbHUKA, KBaapara. EnuHunsl usmepenus momane. PaBHoBennkue
¢urypsl. [IpsmoyronsHsiii napamienenunes. [lonstue o0bema, eAMHUIIBI 0ObEMa.
OObeM IpsIMOYTOJIBHOTO Napajuleenunena, Kyoa.

KontpomnbsHas pabota Ne6

Yyenux nayuumcs:
e HCIIOJIb30BaTh OYKBBI JJisi 00O3HAYCHHS YHCEINl, YATaTh U 3alHCHIBAThH
OYKBEHHBIE BBIPAKCHUS,
¢ BBIYHCIISATH IIoIIau NPSIMOYTOJILHUKA, KBaJlpara, o0Bpem
IPSIMOYTOJIBHOTO TapaslieenuIe a;
e BBITIOJIHATH BBIYMCIEHUS MO COCTaBICHHBIM (OpMyJaMm HpH 3aJaHHbBIX
3HAYEHUSIX OYKB;
e pelaTh TEKCTOBBIE 3aJayd Ha JBM)KCHHE Ha OCHOBE MCIIOJIb30BAHMS
3aBUCHUMOCTEN MEXy BETUIMHAMHU «CKOPOCTBY, «BPEMS», (ITYThY,
e pacmo3HaBaTh Ha YEpPTEeXkKax, PHCYHKAaX, B OKPYXKAlOIIeM MHpE
reomeTpudeckue  Qurypbl, uMmeromme  GopMy  OPSAMOYTOJHLHOTO
napasuienenumnesa, Kyoa;
e Ha3bIBaTh EAMHUIIBI H3MEPEHUS 00BeMa.

Yyuenux nonyuum 603mM04CHOCHb HAYYUMbCA.

v ucnoavbzosams c80UCMEa uzMepeHus RIowaoetl,

v ébruucamb NA0WAOU NPIMOY2OTIbHUKA, K8AOpaAma,

v ebluucsme 00vem NPAMOY20abHO20 NAPATLCIENUNEeOd;

v pewiams 3a0auu Ha npumeneHue GopMmynbl NAOWAOU NPAMOY2O0IbHUKA,
Keaopama,

v 102unecku  MbICIumb, OOBACHAMb CMbICL U HASHAYEHUe (POpMYIbl

RI0WA0U NPAMOY20JIbHUKA U K8AOpaAma,

v hopmyruposams  npasuio  HAX0NCOeHUs 00vbeMa  NPAMOY20NbHO20
napainenenuneoad,

v pewams  paziuumvie  6uobl 3004y HA  HaxoJcOeHue — obvema

NPAMOY20]IbHO20 NApaiieenuneod

Oobviknogennvle opoou (22u.)

Harnsinaple npencraBieHus o purypax Ha IUIOCKOCTH: OKPYXXHOCTh, KpyT. Jlois,
4acTh, ApoOHOoe uyucino. OOBIKHOBEHHBIC NpoOu. PereHue 3agad Ha HAXOXKIICHUE
YacTH 4YHWCiIa W 4ucina 1mo ero dactd. (CpaBHeHHE OOBIKHOBEHHBIX IPOOEH.
[IpaBunbHbIE W HempaBuibHBIE ApoOH. CIOXKeHME W BBIYHTAHHE ApOoOeiH ¢
OJIMHAKOBBIMH 3HaMeHaTesssMu. Jlenenue u npobu. J[poOHOE YuCIo Kak pe3yabTaT
nenenns. Cvemannblie yncia. Ciio)KeHre M BBIYMTAHUE CMEIIaHHBIX YHCE.
KonTtponbshas padora Ne7, Ne§

Yuenux nayuumes:
e pacro3HaBaTh Ha 4YepTekKax, PUCYHKAX, B OKPYXAIOIIEM MHUpPE
OKPY>KHOCTb U KPYT;




e OMpPEACIATh 3HAUCHUE BEJIMYMH C TIOMOIILIO KPYrOBOM IIKAJIBI, YUTATh U
COCTaBJIATh KPYTrOBbIC THarPaMMBbI;

e (opMynHMpoBaTh, 3aMKCHIBATH C TMOMOIILI0 OYKB TpaBWja JIEHCTBHHA C
0OBIKHOBEHHBIMH JIPOOSIMU;

e MMpeoOpa3oBbIBaTh OOBIKHOBEHHBIC JPOOH, CPABHUBATH M YIOPSIOYHBATH
UX; HAXOJIUTh 1€JIO€ 10 €ro YacTH U YacTH OT IEJI0T0;

e CKJIQJIBIBATh U BBIYMTATH IPOOU C OJTMHAKOBBIMHU 3HAMCHATEIISIMU;

e MPeoOpPa30BBIBATH CMEIIAHHBIC YHCIIA B IPOOU U HA000POT;

e BBITIOJIHATh ApPU(PMETHUSCKHE JEHCTBUS C JPOOSIMH M CMEIIaHHBIMH
YHUCIIaMH, IIPUMEHSIST CBOMCTBA CIIOKEHUSI.

Yyenux nonyuum eoszmosicnocms Hayyumocs:
v ocywecmeansames nposepKy couemamenbHo20 ClONCeHUs. 015 Opobell,
v’ 3anuceleams npasuio ciodicerust Opobeil 8 6yK6eHHOM uoe;

v 60600HO BbINONHAMb ELIYUCTICHUS C 0ObIKHOBEHHBIMU OPOOSMIU.
Mecamuunvie opoou. Cnodxcernue u gbluumanue oecamuyunvlx opooei (14u.)
Hecaruunbie apodu. IlpencraBieHune necITUYHON NpoOM B BUJIE OOBIKHOBEHHOMU
JIpoOU M OOBIKHOBEHHOW B BHUE JecATHUYHOW. CpaBHEHHE NECATHYHBIX JPOOEH.
CnoxeHre ¥ BBIUUTAHHUE JIECITUYHBIX ApoOei. PereHue 3amay Ha JBUXKEHHUE T10
peKe MO TEYCHWI0O U MPOTUB TEUCHMS, Ha JABWKCHHE B IPOTHUBOIOJIOKHBIX
HalpaBJICHUSX, B OJHOM HampaBiieHuu. [IpuOnavkeHHbIE 3HAYEHUS YHCEIL.
OxpyraeHue AeCATUIHBIX TPOOCH.

Kontponbshas padota Ne9

Yyuenuk nayuumecs:
e 3aIMCHIBATh U YUTATh JACCATUYHBIC IPOOH, IPEACTABISATH OOBIKHOBEHHBIE
poOu B BUJIE ACCATUYHBIX U IECATUYHBIC B BUAC OOBIKHOBEHHBIX;
e CPaBHHBATh U yMOPSAI0UYNBATH IECATHYHBIE IPOOH, COCTABIISATH aJTOPUTM
CJIOKCHHMSI IECATUIHBIX JPOOeH U ydaTcsl MPUMEHSTH €T0;
e MPUMEHSTh CBOWCTBA CIIOKCHHS W BBIYUTAHUS TIPU COBEPIICHUH
apupMEeTHIECKUX JEHCTBUI C IPOOSIMH;
e pelaTh 3a7]a4M Ha IBIKEHUE 10 PEKe, CoIepIKaIlue NeCATUIHbIE Apo0u;
e OKPYIJIATH HATypaIbHBIC YHCTIA U JECATUUHBIC TPOOH.

Yuenux nonyuum 6o3moxcnocms HaQyuumocsi:
v 8bINOIHAMb NPUKUOKY U OYEHKY 6 X00€ 6bIYUCTIeHUILL;
v ucnonvzosame dK6uUAICHMHbIC NPEOCMABICHUS OPOOHBIX YUCE]L NPU UX
CcpasHeHul, Npu 8bIYUCTIEHUSX,
v gbipasicamv 00HU eOUHUYbL USMEDPEHUSL BEIUNUHBL 8 OPY2UX eOUHULAX,
v pewuame mexcmoswvie u 2eomempuiecKue 3a0adiu.

Ymnoocenue u denenue decamuunvix opooei (26u.)
YMHOXEHUE JECATUUYHBIX Opo0el Ha HaTypaybHble yucia. JleneHue necaTuYHbIX
npoOeil Ha HaTypajbHbIE 4YHCIA. YMHOXKEHHE JIECATUYHBIX ApoOei. JlemeHue
necATUYHBIX JpoOei. CpenHee apudmeTnyeckoe yucen. PeneHue npakTuueckux
3a/1a4 ¢ IPUMEHEHUEM CPEJIHEr0 apu(hMETHUUECKOTO.




KonTtponbshas padora Nel0, Nell

Yuenux nayuumes:
o [IPUMEHSTH AJITOPUTM YMHOXKEHUS IECATUYHON ApOOU Ha LIEJI0€ YUCIIO;
e [IPUMEHATH NpPaBUJA YMHOXXEHHUS W JEJIECHUS JECATUYHON napoOu Ha
HaTypaJbHOE YUCIIO;
e MIPUMEHATH [JEJEHHUE AECATUYHBIX JpoOeil Ha HaTypalbHbIE YHUCIA B
pEeLICHUN YPaBHEHUH U 3a/1a4;
¢ HaxOJUTh CpeAHee apuPMETHIECKOE HECKOIBKUX YHUCET.

Yuenuk nonyuum 603m0x4cHOCHb HAYUUMbCA.
v npumensmo npasuia YMHONCEHUs. OeCAMUUHOU OpoOU HA HAMYPALIbHOE
yucno, na 10, 100, 1000 u m.o.;
v npumensmo npasuia ymmodicenus Oecamuunvix opodei na 0,1; 0,01;
0,001 um.o.;
v npoeepsamo pe3yivmamol GbIYUCTEHULL
v noobupame ungopmayuto 0 COCMANeHUSs AN2OPUMMA HAXONCOCHUS
npou3edetuss 0eCAmMuYHbIX Opooeli;
v onpedensimo cpeomniorn cKkopoCcmb OBUNCECHUSL.

Hucmpymenmot 015 uzmepenuii (184.)

Muxkpokanbkyisatop. I[Iponentel. HaxoxaeHue mHPOLIEHTOB OT BEIUMYHMHBI U
BEJIMYMHBI MO €€ NpPOLEHTaM. BbIpakeHHe OTHOLIEHUs B NpouLeHTax. PemieHue
3a/1a4 Ha IPOLEHTHI U JOJIA. YTOoJ. BHUIABI YIJIOB: IPSIMOM M Pa3BEPHYTHIM YIOJI.
UYeprexxkHpll TpeyrosbHUK. I'pagycHas mepa yria. M3mepeHue W mOCTpOEHHE
YIJI0OB C MOMOIIBI0 TpaHCHOPTHpa. PelieHne TEeKCTOBBIX 3a/1ay apHU(PMETHUECKUM
cnocoboM. Kpyrossie auarpammesl. V3Biaedenne nHGOpMAIIUU U3 THATPAMM.
Kontponbshas padora Nel2, Nel3

Yuenux nayuumes:
e BBINOJHATh apudmeTrueckue nercTBUA C MOMOIIBIO
MUKPOKAJIBKYJISITOPA;
e BBINOJIHATH BEIYMCIICHUS 110 PEIJIOKEHHBIM CXeMaM;
e MEPEBOJUTH MPOUEHTHI B JACCATUYHYIO ApOoOb U oOpamiaTh IEeCATUYHYIO
JIpOoOb B MPOLICHTHI;
e pacro3HaBaTh YIJbl Ha YepTexax, U300paxaTh U 0003HAYAThH YIJIbI, UX
BEPILIMHBI U CTOPOHBI, CPABHUBATD YIJIbL;
e U3MEPATh TPAAyCHYIO MEpy VYIJOB Ha YEpPTEXKE C I[OMOIIbIO
TPaHCIIOPTHUPA;
e CTPOMTH YIUIBI IO 33JaHHOW IPAyCHOUN Mepe;
e CTPOUTH U UATATH KPYTOBBIE JUATrPAMMEBI.

Yuenux nonyuum 603M04CHOCIb HAYYUMbCA:
v cocmasnisime npocpammy bI4UCLeHULL
v pewiamo 3a0auu HA HAXOXHCOCHUE NPOYECHMA OM YUCIA, HA HAXONCOCHUE
4uca no e2o NPoyeHmam, NPOYEHMHO20 OMHOULEHUS GETUYUH,




v pewamsp 3a0auu na npoyermol u Opoou;

v uz0bpasicame u pacno3Haeame NpmMbie Yeibl ¢ NOMOWbLIO YEPMENCHO20
mpeyeonbHUKa;

v paziuuame ocmpwle, mynvle, npMble Yibl;

v pazbusamo yeivl Ha HECKOILKO YACMell 8 3A0AHHOL NPONOPYULL.

v 6b1noNHAMb COOP UHDOPMAYUU 6 HECTIONCHBIX CIYUASX, OP2AHUZ08bLEATNb

uHopmayuo 8 eude madbauy u OUACpamm.

Ioemopenue (10u.)
Harypanbnble uncina U mkanbl. CHOKE€HWE M BBIYWTAHUE HATYpPaJbHBIX YHCEL
YMHOXKEHHE U JeNieHWe HaTypalbHbIX uyHucen. [lnomanu u  0OBEMBI
OObikHOBeHHBIE  poOu. [Jlecsatuunpie apobu. CroxkeHHWe UM BbIYMTAHUE
JECATUYHBIX Ipo0eil. YMHOKEHHE U AeTICHUE AeCATUYHBIX Apobei. UHCTpyMeHThI
I U3BMEPEHUN.
WToroBasi KOHTpOJIbHAS paboTa

6 KJIace

Heaumocmp yucen (20 u.)

JlenumocTh HaTypaibHbIX uMcelsl. Jemutenn m kpaTHble. CBOWCTBA JEIMMOCTH:
MpU3HAKK AeJIUMOCTH Ha 2, 3, 5, 9, 10. [IpocThie u cocTaBHbIC uncia. Paznoxenue
HATypaJbHOTO YWCIa Ha MPOCThIE MHOXHUTENU. HaubompImii oOmmii JenuTens.
Haxoxnaenne HOJ[. Bzaumuo mnpocteie umcia. Haumenblee oOiee KpaTHOE.
Cnoco6wsl HaxoxaeHus HOK. Pemenue mpakThudeckux 3agad ¢ MPUMEHEHUEM
MIPU3HAKOB JIEJTUMOCTH.

Kontponbshas padora Nel

Yuenuk nayuumcs.
® OIIPCACIATh, ABJIACTCA JIM YUCJIO ACIUTCIICM (KpaTHI)IM) JAaHHOTI'O YHcCJia,




® NPUMEHATH NPU3HAKU JEIUMOCTH Ha 2, 3; 5,9, 10;

® OTJMYaTh MPOCTHIE YHCIIA OT COCTABHBIX, pabOTaTh ¢ TAOIMIIEH MPOCTHIX
YHCEe;

® OMNpEAENATh JEIUTEId 4YHCiIa TO €ero pas3IoKeHUI0 Ha MPOCTHIE
MHOYKUTEIH.

e Haxoauth HOJI meTogom mepebopa;

e naxoauth HOK meTonom nepebopa;

® MPUMEHSATH NMPUOOPETCHHBIE 3HAHMS, YMEHUS, HAaBBIKHM, B KOHKPETHOM
JIESITEIbHOCTH.

Yuenux nonyuum 603mMox4#cHOCHIb HAYYUMbCAL:
v’ 0Cc60UmMb ANOPUMM PA3ZNIONCEHUS. YUCLA HA NPOCMblEe MHONCUMENU HA
OCHOB€ NPU3HAKOB8 0eIUMOCU,
v’ oceoums Opyaue cnocodbl pasioNcenus Ha NPOCMble MHONCUMEI;
v’ npumensamo nousmue «HOI» u « HOK» ons pewenus 3adau.

Cnoorcenue u goluumanue 0pooeil ¢ pazHvbimu 3Hamenamensamu (22 u.)
OcHoBHOe cBoicTBO apobu. Cokpamenue apodei. [loHsTHE 0 HaUMEHBIIEM
o01eM 3HaMeHaTesIe HeCKOJIbKuX Japobei. [IpuBenenne npobeli K HAUMEHbBIIIEMY
oOmemy 3HameHaremo. CpaBHeHHE JApoOel ¢ pa3HbIMH 3HAMEHATENSIMHU.
CnoxxeHre W BBIUMTAHUE JpoOE Cc pasHbIMU 3HaMeHarelssMu. CloXeHHe u
BBIYMTAHHE CMEIIAHHBIX YKCell. PerlieHne TeKCTOBBIX 3a/1adY.

Kontponbnas pabota Ne2, Ne3

Yuenux nayuumes:
® COKpaluath ApoOu, UCTIOIB3YsI OCHOBHOE CBOMCTBO ApoOH;
® [IPUMEHATH COKpalIeHUE ApoOeit ISl pelieHus 3a1ay;
® COBEpIICHCTBOBaTh HABBIKM 10 TPHUBEACHHUIO Jpo0ell K oOliemy
3HaMEHaTeNIo;
® CpaBHUBATh IPpOOU C pa3HBIMHU 3HAMEHATEIISIMU;
® COBEpPIICHCTBOBATh HABBIKM CJIOXKEHUS M BBIYMTAHUA ApoOel, BbIOMpas
HanOoJIee PalMOHANIbHBIN CIOCO0 B 3aBUCUMOCTU OT UCXOAHBIX JTAHHBIX;
® [PAaBUJIBLHO NMPUMEHSTh AITOPUTM CPABHEHUS, CJIOXKEHUS W BBIYMTAHUS
JIpoOeil ¢ pa3HbIMU 3HAMEHATEISAMU;
® MPUMEHSTH CJIOKEHUE M BBHIYMTAHHWE CMEIIAHHBIX YHCEN MPU PEIICHUH
YPAaBHEHMU U 3a]a4.

Yuenux nonyuum 603moucHoCmb HAYYUMbCA.:
V' unmocmpuposams 0CHO8HOE C80UCMEO OpPOOU HA KOOPOUHAMHOM JIyYe;
V' cosepuencmeosams  HABLIKU — CIONCEHUs U bldumanus Opobel,
CMEWaHHbIX  4Yucen, 6bloupas Haubonlee payuoHAIbHuILL CNnocob 8
3a8UCUMOCTIU OM UCXOOHBIX OAHHBIX,
V' cocmasname aneopumm CLONCEHUS CMEUAHHbIX YUCel U NPUMEHSNb
e2o;




v cosepuiencmsosams HABBIKU U YMEHUsL N0 PEUeHUIo YPAGHEeHULL U 3a0ay
C NPUMEHEHUEM CLONCEHUSL U BbIMUMAHUS CMEULAHHBIX YUCEL;

V' npumensmo npuobpemenmnvle 3HAHUA, YMEHUS, HABIKU 6 KOHKPEMmHOU
oesmenbHoCmu,

v’ cucmemamuzupoeames 3uanusi u ymeuus no meme «Croocenue u
BbIYUMAHUE CMEUAHHBIX YUCEL)

Ymnoowcenue u denenue 00vikHosennbvix Opoodeit (31 u.)

YMHOX)eHHE 0OBIKHOBEHHBIX npoOeii. Haxoxaenune vactu ot nienoro. Harnsaasie
MPEACTABICHUSI O TPOCTPAHCTBEHHBIX (urypax: mnupamuaa. [IpuMeHeHue
pacnpenenuTeIbHOTO CBOMCTBA YMHOXKEHMsI. B3auMHuo oOpaTHbie uyncia. Jlenenue
0OBIKHOBEHHBIX Apobel. Haxoxaenue uenoro mo ero yactu. OCHOBHBIE 3ajauu
Ha Jpobu. [lpoOuble BhIpakeHHs. ApudmeTnyeckue AEUCTBUA C JPOOHBIMU
yucnamu. HarnsaHelie npeacTaBiaeHus: 0 IPOCTPAHCTBEHHBIX GUTYypax: MpU3Ma.
Kontponbshas padota Ned, Ne5, Ne6

Yuenux nayuumes:
® COCTaBJISATh AJIFOPUTMBI YMHOXKEHHUS (ZI€JIeHUs) ApoOU Ha HATypajbHOE
YHCII0, YMHOXKEHUS (J1e7eHNsI) OOBIKHOBEHHBIX IPOOEi 1 MPUMEHSTH UX;
® COCTaBJSATh AJITOPUTM YMHOXKEHHS (IEJNEHMs) CMEIIAHHBIX YHCENl U
IPUMEHSTH UX;
® IPUMEHATh YMHOXEHHE (JeneHue) ApoOeld M CMEMIaHHBIX YHCeNl Ipu
pEeLICHUY YPAaBHEHUH U 3a/1a4;
® HaxOIWUTh YaCTh OT YHUCIA, NMPOLEHT OT YMCIA; peuiaTb IPOCTEHINNe
3a/1a4M HA HAXOXKJEHUE YaCTU OT YMCIIA;
® YMHOXKaTb CMELIAHHOE YMCJIO Ha LEJIOE, IPUMEHSS PaCIPEACIIUTEIBHOE
CBOMCTBO YMHOKECHMUS;
® NPUMEHATH  PACHPENCINUTENIBHOE  CBOMCTBO  YMHOXEHHS I
palMOHANIN3aLMHU BEIYUCICHNUN CO CMEIIAHHBIMU YUCIIAMY;
® [IPaBWJIbHO NPUMEHATh B3aWMHO OOpATHBIE YHUCIA HPU HAXOXKIACHUU
3HAQYEHUS BBIPAXKEHUN, PELICHUE YPABHECHU;
® HAaXOJIUTh YUCJIO IO 3aJlaHHOMY 3HAUEHHUIO €ro ApoOH; IO 3aJaHHOMY
3HAYEHHUIO €T0 IPOLEHTOB.

Yuenuk nonyuum 603mM0x4cHOCHb HAYYUMbCA.
v’ pewams 6onee clodicHble 3a0auu Ha HAX0XCOoeHue Opobu om Yucia;
v npumensme  pacnpeoeiumenvHoe — CEOUCME0  YMHONCEHUS — Npu
VIPOWEHUU BbIPAINCEHUT, PeUuleHUlU 3a0ay CO CMEULAHHbIMU YUCTIAMU,
V' nposepsamo, AGNAOMCA I OAHHbBLE YUCLA 63AUMHO OOPAMHBIMUL
v’ maxooumv uucio, obpammoe OAHHOMY HUCLY (HAMYPAILHOMY,
CMEUAHHOMY, 0eCAMUYHOU Opoou);
V' NpUMeHAMb HAXOXHCOCHUE HUCLA NO €20 OPOOU NPU PeULeHUU 3A0aY,
V' npumenamo ceolicmea apugpmemuueckux Oetucmeutl Ons HAXONCOCHUs
3HAYeHUsT OPOOHBIX BbIPANCEHULL,




V' npumensmo npuobpemenHvle 3HAHUA, YMEHUS, HABLIKU 6 KOHKPEeMmHOU
oeamenbHOCmU.

Omnowenusn u nponopuuu (19 u.)

OTHOIIEHWe, BBIPAKCHHE OTHOIICHHWS B TMpoleHTaxX. [Ipomopius, cBolcTBa
npornopiuii. OCHOBHOE CBOWCTBO Mporopuuu. [IpomopuuoHanbHas U 00paTHO
IIPOMOPIIMOHANIbHAS 3aBUCUMOCTU. MaciTab Ha TutaHe u kapte. @opMyIbl JITHHBI
OKPY>KHOCTH U IIIOMaau Kpyra. HarmsiHbeie ipecTaBIeHNs O TPOCTPAHCTBEHHBIX
¢urypax: map, chepa. MNzobpaxenue mnpocTpaHCTBEHHBIX ¢uryp. IIpumepst
CECUCHUM.

KonTtponbshas padora Ne7, Ne§

Yuenux nayuumes:
® HAaXOAUTh OTHOIIEHUE JABYX YHCEN U OOBSCHATH, YTO TOKAa3bIBACT
HalJIEHHOE OTHOILICHHUE;
® BbIpA)XAaThb HANWICHHOE OTHOLICHUE B IMPOLEHTAX W IPUMEHATH OTO
YMEHUE IPU PEUICHUH 33/1a4;
® [IPAaBUJIBHO YHUTaTh, 3alMCHIBATH MPOIOPLHH; OMNPEIAEIATh KpallHHE U
CPEIHHE YIEHBL; COCTABIATh MPOIMOPLHIO U3 JAHHBIX OTHOLIEHUH (YHCen);
® ONpPENENsATh THUIl 3aBUCUMOCTH MEXIY BEIUYMHAMH W I[PUBOIUTH
COOTBETCTBYIOIIME MPUMEPHI U3 NPAKTUKY;
e pemiaTh 3a7auyd  Ha IpsAMYH0 H  OOpaTHyl0 IPONOPLUOHAIIBHBIE
3aBUCUMOCTH;
® COBEPIICHCTBOBATH 3HAHMS U YMEHHUSI 110 PEUICHHIO 3a7a4 Ha MaciiTao;
® TO3HAKOMHUTCS C (OPMYNON IIMHBI OKPYXHOCTH, IJIOLIAABI0 Kpyra u
HAy4YUTHCS IPUMEHSTh UX IIPU PEILICHUN 33/1a4.

Yyuenux nonyuum 603mM04CHOCHb HAYYUMbCA.
V' HAX00UMb OMHOUWICHUS UMEHOBAHHbIX GCAUMUH U NPUMEHAMb IMu
YMeHUs npu peuleHuu 3a0a4;
v\ Haxooume Heuzéecmmuvlll KpauHuil (Cpeonuil) uieH RpoOnopyuu u
UCNOIL306AMb MO YMEHUe NPU PeueHUU YyPasHe U,
v’ cosepuiencmeosame 3HAHUSL, YMEHUS N0 PEULeHUIO 3A0ad HA NPIMYIO U
00pammy0 NPONOPYUOHANLHBIE 3ABUCUMOCTIU,
v’ damb npedcmasnenue 0 wiape u €20 OJIeMEHMAx, NPUMEHAMb
NONYYeHHble 3HAHUSA NPU PeuleHUul 3a0ay,
v’ npumensmo npuobpemennvie 3HAHUSA, YMEHUs, HABIKU 6 KOHKPEeMHOU

oesimenbHOCmU.

Honoxcumenvusvie u ompuuamenwvhwvie yucaa (13 u.)
[TonoxutenbHble W OTpULIATENIbHBIC uYucaa. 3o0paxkeHue dyucen TOUYKaMU
KOOpAMHATHON mpsiMoil. HarnsjaHele npeacTaBiIeHUS O MPOCTPAHCTBEHHBIX
dburypax: HUIMHAP, KOHYC. MHOXECTBO LIENbIX YUCEN: MPOTUBOMOJIOKHBIC YHCTIa
u Hynb. KoopauHata Touku. Mopaynp uucna. ['eomeTpudeckas WHTEpIpeTaIus
Monysis uyucia. [Ipumepsl pa3BepTOK MHOrOTpaHHUKOB. CpaBHEHHE UHCEIL.




JIeWCTBHSL € MOJIOKUTENBHBIMA W OTPULIATEIbHBIMU 4ucIaMu. V3MeHeHne
BeJIMUMH. PereHue TeKCTOBBIX 3aa4 apuPMeTUIEeCKUM CIIoCcCoO0M.
KonTtponbsHas padota Ne9

Yuenux nayuumes:
® pasnuyaTh MOJIOKUTENNbHBIE U OTPULIATENIBHBIE YUCIA, CTPOUTh TOYKH Ha
KOOPAMHATHOM MNPSIMOM MO 3aJaHHBIM KOOpPAMHATAM W HAaxXOAWUTh
KOOPAMHATHI UMEIOIIMXCS TOYEK;
® HAXOJIWTh YHWCJIA, IPOTHBONOJIOKHBIE JAAHHOMY YHCIY, U NPUMEHATH
IIOJIyYECHHbIE yMEHUsA IIPU PELUICHUWM MPOCTEUIINX YPAaBHEHUH U
HAXO0XJIECHUN 3HAYCHUW BBIPAKCHUM;
® BBIYMCILITH MOIYJIb YWCIA W IPUMEHATH IIOJYYEHHOE YMEHME JUIS
HAXOKJCHUS 3HAUYCHUS BBIPAXKCHUI, COAECPIKAIUX MOYJIb;
® OOBSACHATH CMBICI HOJIOKUTEIBHOIO W OTPULIATENBHOIO H3MEHEHUs
BEJINYMH IIPUMEHUTEIBHO K )KU3HEHHBIM CUTYaLUsIM;
® [I0Ka3bIBaTh HA KOOPAMHATHOM IIPSAMOM ITEPEMEILIECHUE TOUKH.

Yuenux nonyuum e6o3moxcnocms HaQyuumocsi:
v’ pabomams co wKanamMu, NPUMEHACMbIMU 6 NOBCEOHEEHOU IHCUSHUL,
V' npumensmo cmpozoe mMamemamuyeckoe OnpeoeneHue Yeablx 4ucen 6
VCMHOU peyuu U npu peueHuu 3a0au,
v’ cpasnueames MOOYIU YUCEN, NO3HAKOMUMbBCS CO CEOUCMEAMU MOOVIA U
Haxo0umso 4ucia, umerowue OauHslil MoOYib;
v’ cosepuencmeosamo  HAGLIKU — CPAGHEHUS — NOJOJNCUMENbHbIX U
OMPUYAMETILHBIX YUCE]l U NPUMEHSIMb UX NPU PeuleHuu 3a0ay.

Cnosicenue u gpluumanue nOJa0ICUMENbHbIX U ompuyamenvhvix yucen (11 u.)
CnoxeHue yncell ¢ MOMOIIbI0 KOOPAUHATHON NpsiMoi. COKEHHE OTPULIATENbHBIX
yucen. CiioxkeHre yuces ¢ pa3HbIMU 3HaKaMu. BelunTanue yncel.

Kontponwsnas pa6ota NelO

Yuenux nayuumes:
® CKJIQJIbIBATh YKCJIa C TOMOIIBIO KOOPAUHATHOU MPSMOMN
® CTPOUTH Ha KOOPAMHATHOU MPSMON CyMMY JPOOHBIX YUCEN, TIEPEMEHHON
Y yucJa.
® NPUMEHATH CJIOKEHHE OTPUILIATEIbHBIX YHCEN I HaXOXKJICHUS
3Ha4YeHMsI OYKBEHHBIX BBIPAKEHUI U pEIlIeHUs 3a/1a4;
® MPUMEHATH CIIO)KEHHE YUCENl C Pa3HbIMU 3HAKaMH, BBIYMTAHHE YUCEN
JUTSL HAXOK/ICHHS 3HAYEHUS BBIPAXKEHUN 1 pellleHus 3a1a4;
® HaxOJWUTh JJIMHY OTPE3Ka Ha KOOPAUHATHON MPSIMOMA.

Yuenux nonyuum 6o3mooicnocms Hayuumovcsi:
v’ cocmaensamo ajeopumm CJHOHCEHUSL OMPUYAMETIbHBIX HUcel, Yuceil C
PA3HbIMU SHAKAMU U NPUMEHAMb €20,




v’ ebigecmiu NPABUNO BLIYUMANUSL YUCE]L U HAYHUMbC NPUMEHAMb €20 ONisl

HAXO0ICOCHUSL 3HAYEHUS. YUCTIOBLIX BbIPANCEHUIL;

V' npumensmo npuobpemennvle 3HAHUA, YMEHUS, HABLIKU 6 KOHKPEeMmHOU
oessmenbHoOCmu.

Ymnoowcenue u oenenue nonoxcumenvnuvix u ompuuamenvuovix yuce (12 u.)

YMHOXKEHHE U JEJICHUE IOJIOKUTENBHBIX M OTPULATENBHBIX 4KCesl. MHOXECTBO
panoHanbHbIX YHcel. CpaBHEHHE paLMOHAIBHBIX YHCEN. ApHpMETHUECKHe
JEHCTBUS C palloHaIbHBIMU yncaaMu. CBOMCTBAa apu(pMETHUECKHUX JTCHCTBUMA.
Kontponbshas padota Nell, Nel2

Yyenux nayuumcs.

® [IPUMEHATH YMHOXCHHE U JEJICHUE MOJOXKUTEIbHBIX U OTPULATENBHBIX
YUCeJl IPU PELICHUU YPABHEHUN U 3a7a4;

® BO3BOJUTH OTPULATEIIBHOE YHCIIO B CTENEHb U NMPUMEHSATH MOJYyYCHHBIC
HAaBBIKU IIPU HAXOKJICHUH 3HAYEHHUS BBIPAKCHUM;

® [IPUMEHATHh MEPEMECTUTEILHOE U COUYETATEIbHOE CBOMCTBA CIIOKEHHS U
YMHOKEHHMS 1151 yIPOUIEHUS BBIYUCIEHUI C PALIMOHAJILHBIMU YHCIIAMU;

® [IPUMEHATH PACIPEIECIUTEIBHOE CBOWCTBO YMHOXKEHUS ISl YIPOLIECHUS
OYKBEHHBIX BbIpQXKEHHM, pEllIeHUs] ypAaBHEHUI U 3a/1a4.

Vuenux noJydun 603MONCHOCMb HAYHYUMbCA.

v\ cocmaename anzopumm  YMHONCEHUs (OeneHUs) NONAONCUMENbHBIX U

OMPUYAMNETILHBIX YUCEL U HAYHUMbC NPUMEHAMb €20,

V' npumensamo Oenenue NoIONCUMETbHbIX U OMPUYAMETbHbIX YUCe]l NpU

peuieHuy YpagHeHUll U MeKCmo8blX 3a0au,

v’ pacuupume npeocmasneHus V4auuxcs O HUCIO0BbIX MHONCECMEAx U

83AUMOCEA3U MENCOY HUMU,

V' npumensamo  nepemecmumenvHoe U COYEMAMeNbHOe — CE0UCmEd

CHLOJCEHUSL U YMHONCEHUS, PACNPedeTUMeNbHOe CBOUCMBO YMHONCEHUsT 015

ynpowjeHus OYKBEeHHbIX GbIPAN’CEHUL, PeUeHUsl YPABHEHUL U 3a0aY,

v’ npumensmo npuobpemennvle 3HAHUS, YMEHUS, HABLIKU 6 KOHKDEMHOU
oessmenbHoOCmu.

Pewenue ypasnuenuii (15 u.)

[IpocTeiiue npeoOpa3oBaHus BbIpaXEHUM: packpbiTue cKoOOK. Koadduimenr.
[IpuBenenue moAoOHBIX ciaraeMbiX. PereHue ypaBHeHui. Pemienue 3amau ¢
ITOMOIIBI0 YPABHECHUU.

KonTponbnas padorta Nel3

Yyenux nayuumcs.

® pacKphIBaTh CKOOKH, TEpea KOTOPHIMH CTOUT 3HAK «+» WIH « - », U
MPUMEHSTH TMOTYyYEHHBIE HABBIKH JIJISI YIIPOIICHUS YUCIOBBIX M OYKBEHHBIX
BBIPAKCHUM,



® IIPUMEHSATH MpaBUJa PACKPHITHS CKOOOK TMpHU PEIIeHWH yYpaBHEHUU U
3az1ay;

® ONpeAesATh KOIPQPUIMEHT B BBIPAKEHUM, YIPOILIATh BBIPAKEHUS C
VCIIOJIb30BAaHUEM CBOMCTB YMHOKEHHSI;

® PAaCKpbIBaTh CKOOKM M MPUBOAUTH MOJOOHBIE ClaraeMble, OCHOBBIBAsCH
Ha CBOMCTBAX JECUCTBUM C PALlMOHAIBHBIMU YU CIIAMHU

® peulaTh JIMHEWHbBIC YPABHCHMUS;

® I[IPUMEHSATH JJMHEHHBIC YPABHEHUS JUIsl PELICHUS TEKCTOBBIX 3a4ad.

Yuenux nonyuum 603mMox4#CHOCHIb HAYYUMbCAL:

v’ cosepuencmeosams HAGLIKU NO YNPOUWECHUIO BbIPANCCHUL, HAYUUMbCS

coCmasnsims U ynpowams CYMMY U pasHOCMb 08YX OAHHbIX 8bIPANCEHUL,

V' cosepuiencmeosams HABbIK PACKPLIMUS CKOOOK, NPUu6ederus ROOOOHbIX

clazaemvix U HAyuumvCs NPUMEHAMb €20 Npu peuleHuu YpPasHeHuu U

MeKCMOoBbIX 340a4,

v’ cosepuencmeosams  HAGbIK  peuleHus  JUHEUHbIX — YPABHEHUll C

NpUMEHEeHUeM C8OUCME OelCMBULL HAO YUCTAMU,

V' npumensmv nunelinvle YpaeHeHus O PEuleHUsl 3a0a4 Ha O8UMNCEHUE,
Ha yacmu;

V' npumensimo npuobpemenHvlie 3HAHUA, YMEHUS, HABbIKU Ol PEUuLeHUs]
NPAKMUYecKux 3a0ay.

Koopounamut na nnocxkocmu (14 4.)

[lepniennukyisipasle  npsimbie.  IlocTpoeHne nepneHauKyisgpa K HPsSMOMU.
[TapamnensHpie npsmble. I[locTpoeHne mnapaieNbHbIX MPSMBIX C OMOULIBIO
yrOJbHUKA WU JUHEHKH. [lekapToBel KoOpAMHAaTBI Ha IUIockocTH. [locTpoeHune
TOYKM IO €€ KOOpJAHMHATAM, ONPEEICHUE KOOPAMHAT TOYKHM Ha IJIOCKOCTH.
Cronbuateie auarpammsbl. ['paduku. [lpumepst rpaduxos. Ilonstue o paBeHcTBe
buryp. lleHTpanbHas, oceBas M 3epKajbHas cummMmeTpun. M3oOpaxeHue
CUMMETPUYHBIX QUTYP.

KonTtponbshas padora Nel4

Yuenux nayuumcs:
® pacro3HaBaTh MEPIEHIUKYJSPHBIE NPSIMbIE, CTPOUTh HX C IMOMOUIBIO
YEPTEKHOTO YTOJbHUKA;
® DACNO3HABATh MapajUIC/bHBIC IIPSMBIE HA YEPTEKE, CTPOUTh HX C
MTOMOILBIO YEPTEIKHOTO YTOJIbHUKA U JIMHEWKH;
® CTPOMTHh TOYKM IO 3aJaHHBIM KOOpPAMHATaM, TO3HAKOMHUTCS C
MPSIMOYTOJIbHOM JE€KapTOBOM CUCTEMOM KOOPAUHAT;
® HAXOAUTh KOOPAMHATHI MMEIOLIMXCS TOYEK, MO JAHHBIM KOOpPAMHATAM
ONPENENATH, JISKUT JIM TOUKA HA OCU KOOPAWHAT;
® CTPOWTH TEOMETPUYECKHEe (UTYPHI B KOOPAMHATHOW TUIOCKOCTH,
HAaXOJWUTh KOOPAMHATHI TOYEK NIEPECEUECHUS MPSIMBIX, OTPE3KOB.

Yuenux noJydun 603MONCHOCMb HAYHYUMbCA.




v’ pacuupums npedcmasienus Y4auuxcs 0 2eoMempuieckux Guaypax na
NIOCKOCMU, 8 OCHO8€ HNOCMPOEHUs KOMOPbLIX Jledcam  CEOLUCmed
napaniienbHulX NPAMbIX;

V' HO3HAKOMUMBCA ¢ NPAMOY20IbHOU 0eKAPMOBOU CUCIEMOU KOOPOUHAM
U ucmopueii ee 603HUKHOBEHUSL,

v’ Odamb npedcmasnienue 0 OUASPAMMAX, HAYYUMbCA U3BIEKAMb U
AHATUZUPOBAMb UHDOPMAYUIO, NPEOCMABIIEHHYIO 8 8U0e OUASPDAMMDYL;

V' usenekamv u aHAIUUPOSAMb UHPOPMAYUIO, NPEOCMABLCHHYIO 6 6U0e
epaguka 3a8UcCUMOCmU BETUYUH.

Iloemopenue (12 u.)
Jlenmumocth uucen. PammonaneHbie uncna. Haxoxaenue apobu OT 4ucia U 9ucia
o ero npo6u. Ilpomopuwu. 3amaun Ha mporeHTH. Pemenne 3amayd ¢ mMOMOIIBIO
ypaBHeHu. KoopauHaTHas mioCKOCTb.
HToroBasi KOHTpOJIbHAS paboTa

MOACHUTEJBbHASA 3AININCKA
Pabouas nporpamMma ydueOHoOro npeamera « Anredpay



- @enepalIbHOTO TOCYAAPCTBEHHOTO0 OOPa30BATENBLHOTO CTaHAApTa OCHOBHOTO
obmrero obpazoBanus (npukaz MunoOpHayku P® ot «17» nekabpst 2010 romga Ne
1897) ¢ uzamenenusamu (rpukaz Munoopaayku PO ot «29» nexadbps 2014 roga No
1644);
- IlpumepHoil OCHOBHOW o0Opa3oBaTeIbHON MPOTrpaMMbl OCHOBHOI'O OOIIETO
obOpazoBanus (pemieHue GerepaabHOro y4eOHO-METOUYECKOTO OOBEIUHEHUS TI0
ob1memy oopazoBanuto oT «8» amnpens 2015 roga Ne 1/15);
- JuHUM  ydeOHo-meTonuueckux komrmuiekcoB (YMK) mo amre6pe HO. H.
MakapsiueBa u ap. 7-9 ki1accoB

N3ydyeHne MaTeMaTUKU B OCHOBHOMW IIKOJIE TOJKHO 00€CIIeUnTh:

OCO3HAHUE 3HAYEHUSI MATEMAaTHUKHU B TIOBCETHEBHOM JKU3HU YEIIOBEKA;

dbopMHupOBaHWE  TPEJCTABICHUA O  COIMAIBHBIX, KYJIbTYPHBIX H
UCTOPUYECKHX (DaKTOpax CTAHOBJIECHUS MaTEMAaTHUUECKOU HAYKU;

dbopmupoBaHUe IIPEICTaBICHUN 0 MaTeMaTHKe KaK  4YacTu
00IIIeYeIoBeueCKO KYJIbTYphl, YHHUBEPCAIbHOM S3BIKE HAyKH, ITO3BOJISIONIEM
OTIMCHIBATh M M3y4YaTh PEabHBIC MTPOIIECCHI U SBJICHUS.

B pe3ynbprare n3ydeHrus MaTeMaTHKHA O0yYarOIIHECs] Pa3BUBAIOT JJOTHUYECKOE
U MaTeMaTHYEeCKOEC MBIIUICHHUE, TOJydYaloT MPEACTABICHHE O MaTeMaTHYCCKHX
MOJIEIISAX; OBJIQJCBAIOT MATEMAaTHYCCKUMH PACCYKICHHUSAMU; y4aTcs MPUMEHSThH
MaTeMaTUYeCKHE 3HAHWS TPU PEINICHWH Pa3IUYHBIX 3aJad HW  OIICHUBATH
MOJIYYeHHBIC PE3yJIbTAaThl; OBJIAJIEBAIOT YMEHUSMH pEIICHHUs Y4eOHBIX 3a/ad;
Pa3BUBAIOT MATEMATHUECKYIO HHTYUIIHIO.

OBIIASA XAPAKTEPUCTUKA YYEBHOI'O IPEJIMETA

Anzeopa— OIWH W3 BAXHEHIIUX KOMIIOHEHTOB MAaTE€MaTHYECKOTO
oOpazoBanms, HEOOXOMUMBIA i TPUOOPETEHUS KOHKPETHBIX 3HAHUU U
MPaKTUYECKU 3HAYUMBIX YMEHHM, HEOOXOIUMBIX JJISi U3yUYCHHUS] reoMeTpuu B 7-9
KJIaccax, alreOpbl U Hadaa mMaTteMarndeckoro ananmusa B 10-11 kiaccax, a Takxke
W3YUYEHUS] CMEXKHBIX TUCIUILINH.

[IpakTHyeckas 3HAYMMOCThH alreOpbl COCTOMT B TOM, YTO MPEAMETOM €ro
W3YUYCHHUS SBIISIIOTCS] KOJWYECTBEHHBIE OTHOIICHUSI M MPOIIECCHl PEabHOTO MHpA,
OTNMCaHHbIC MATEMATUYECKUMU MOJIEIISIMU.

B xypce anredpsl 7-9 k1accoB MpeicTaBiIeHbI CICAYIONINE COIepIKATEIbHbIC
amuHuKn:  «Yucna», «YpaBHEHHsT U HEpaBeHCTBA», «DyHkumun», «Pemenue
TEKCTOBBIX 3a7a9», « CTATUCTHKA U TEOPHUS BEPOSTHOCTEI.

B pamkax ykazaHHBIX COACpKATEIBHBIX JUHUW PEHIAlOTCA CIETYIOIIHe
3a/1auu:

- pa3BUTHE MBIIUICHUS, TPEkKIe Bcero (opmMupoBaHue aOCTPAKTHOTO
MBIITUICHUS;

- (opMUpOBaHUE JTOTUUECKOTO M AJTOPUTMUUYECKOTO MBIILJICHUS, a TaKKe
TaKMX KauyeCTB MBIIUICHNUS, KaK CHJIAa W THOKOCTh, KOHCTPYKTHBHOCTh U
KPUTUYHOCTB;

- (opMUpOBaHHE MAaTeMaTUYECKOrO CTUJIS MBIIUICHHS, BKJIIOYAIOIIETO B
ce0s1 MHAYKIUIO U JEAYKIHNI0, 0000IIeHNE U KOHKPETU3AIMIO0, aHAJIU3 U CHUHTE3,
KJIACCU(PHUKALMIO U CUCTEMATHU3AMI0, A0CTPArMPOBAHUE U AHAJIOTHIO.



OIIMCAHUE MECTA YYEBHOT' O IPE/IMETA B YYEBHOM IIVIAHE
VYyeOublii mnpeamer «Anredbpa» BXOAUT B MPEIMETHYIO 00JaCTb
«Maremarrika 1 UH(DOpPMATUKA», SBISIETCS 00S3aTE€NbHBIM ISl U3ydeHus B 7-9
Kjaccax. B yueOHOM miiaHe Ha ero u3y4yeHue OTBOJUTCA:

Kaace Y4eOubIid KoinuecrBo KoanuyecrBo Hroro
npeamer HeeJbHBIX y4eOHBbIX 3a y4yeOHBbIH
4acoB He/lelb roj
7 xiacc Anrebpa 3 34 102
8 Kiacc Anrebpa 3 34 102
9 xmacc Anrebpa 3 34 102

Bcero 3a 3 roaa peanuzanuu nporpammsel — 306 yacos.

JIMYHOCTHBIE, METAIIPEJMETHBIE U TIPEJIMETHBIE
PE3YJIBTATBI OCBOEHUSA YYEBHOI'O IPEJMETA

Nzyuyenne anreOpbl oOecreynBaeT CIEAYIOLUE pPe3yIbTaTbl OCBOCHUS
OCHOBHOI 00pa30BaTeIbHON MPOrPaMMBI:

JUYHOCHbIE:

. T'oTOBHOCTH W CIOCOOHOCTh OOYy4YaIOIIMXCA K CAaMOPa3BUTHIO H
caM000pa30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYECHHIO U MO3HAHUIO; TOTOBHOCTh U
CIIOCOOHOCTH ~ OCO3HAaHHOMY  BBIOOPY M TIOCTPOEHHUIO  JalibHEWIneil
WHINBUAYAIbHON TpaekTopun oOpa3oBaHHs Ha 0a3e OPUEHTHPOBKA B MHUPE
npodeccuii ¥ MPOPECCHOHANBHBIX MPEANOYTCHUH, C YYETOM YCTOMYMBBIX
M03HABATEIBHBIX HHTEPECOB.

2. ChopMHpOBAaHHOCTL  OTBETCTBEHHOTO
YB)XXUTEIBHOTO OTHOLIEHUS K TPYAY.

3. ChopmHupOBaHHOCTH IIEJIOCTHOIO MHPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHs HayKd M  OOILECTBEHHOM MpaKTHKH,
YUUTBIBAIOIIETO COLMAIbHOE, KYJIbTYpHOE, S3BIKOBOE, JYXOBHOE MHOrooOpasue
COBPEMEHHOI'0 MHpa.

4. Oco3HaHHOE, YBAXUTEIbHOE M JOOpOXKEJIaTelIbHOE OTHOIIEHUE K
JIPYroMy 4YeJlOBEKYy, €r0 MHEHHI0, MHUPOBO33PEHUIO, KYyIbType, S3bIKYy, Bepe,
TPaXTAHCKOW TO3UIMH. ['OTOBHOCTh M CIIOCOOHOCTH BECTH IWAJIOr C APYTUMHU
JIOABMH W JIOCTUTaTh B HEM B3aMMOIMOHMMAaHMA (MIeHTHUUKauus celds Kak
MOJTHOTIPABHOTO CyOBEKTa OOIIEeHHs, TOTOBHOCTh K KOHCTPYHMPOBaHHIO oOpaza
nmapTHepa MO JAMANOTy, TOTOBHOCTh K KOHCTPYHPOBAHHUIO 00pasza JOMyCTUMBIX
Coco00B Juanora, rOTOBHOCTh K KOHCTPYHPOBAHHUIO TMpOIIECCa TUaora Kak
KOHBEHIIMOHUPOBAHMUSI HMHTEPECOB, MPOLEAYP, TOTOBHOCTh U CIIOCOOHOCTH K
BEJICHUIO TIEPETOBOPOB).

5. OCBOEHHOCTh COLMAJIbHBIX HOpPM, MpaBUJ MOBEACHUs, pojiell u (opm
COLIMAJIbHOM KU3HU B IPYIIIAX U COOOIIECTBAX.

6. ChopMHrpOBaHHOCTB LIEHHOCTH 3JJOPOBOIO U OE30MACHOTO 00pa3a KU3HU.

OTHOIICHU A K YUYCHHUIO,




7. Pa3BUTOCTb 3CTETUYECKOIO CO3HAHUS YEPE3 OCBOCHUE XYI0XKECTBEHHOIO
Haciequs HaponoB Poccum M Mupa, TBOPYECKOW JESATENBHOCTH 3CTETHYECKOIO
xapakrepa (crocoOHOCTh NOHHMMATh 3CTETUYECKOE, SMOLIMOHAIBHO-IIEHHOCTHOE
BUJICHUE OKPY)KAIOIIETO MHpa; CIOCOOHOCTh K 3MOLMOHAIbHO-LIEHHOCTHOMY
OCBOCHHIO MHpA, CaMOBBIPQKCHHIO U OpPUEHTAllMM B XYJOKECTBEHHOM U
HPABCTBEHHOM IIPOCTPAHCTBE KYJBbTYpBI; YBaXKEHUE K UCTOPUU KYJIBTYPbI CBOEIO
OtedecTBa, BBIPAKEHHOM B TOM 4YHCIE€ B MOHUMAaHWU KpacOThl YEJIOBEKA;
c(OpPMUPOBAHHOCTh AKTUBHOTO OTHOLICHUS K TPAAUIMIM XYHAOKECTBEHHOU
KYJbTYPBI KAK CMBICJIOBOM, 3CTETUYECKOM M IMYHOCTHO-3HAYUMOM [IEHHOCTH).

8. CdopmMHpOBaHHOCTH OCHOB AKOJIOTHYECKOM KYJIBTYPBbI,
COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIILJIEHUS.
Memanpeomemmnuie

MexnpeaMeTHble TIOHATHSA

OOyuaroiyecss yYCOBEPIICHCTBYIOT NPHOOPETEHHBIE HAa IEPBOM YpPOBHE
HAaBbIKM PaldoThl ¢ MHpopManMeid W NONoAHAT uX. OHM cMOryT paboOTaTh C
TEKCTaMH, MpPeoOpa3oBbIBATH M HMHTEPHIPETUPOBATH COJACPKALLYIOCA B HHX
uH(pOpMaIIO, B TOM YHCIIE:

* CUCTEMaTU3UpPOBaTh, COMOCTABIATh, AHAIM3UPOBaTh, 0000IATH W
MHTEPHPETUPOBATh MH(POPMALUIO, COAEPKALLYIOCS B TOTOBBIX MH(DOPMALMOHHBIX
00BEKTaX;

* BBIJICJISITH TJIaBHYIO U U30BITOYHYIO MH(OPMALIKIO, BBIIIOJHATH CMBICIOBOE
CBEPTHIBAHUE BBIJICJICHHBIX (PAKTOB, MBICIEH; MPEACTaBIATh HHPOPMALUIO B
cKaTol cioBecHOM Qopme (B BuAE IUIaHA WJIM TE3UCOB) M B HAIVIAJHO-
CUMBOJINYECKON (opme (B BHIE TaOMUL, rpapUuecKuX CXeM U Auarpamm, Kapt
HNOHSTUN — KOHLENTYaJIbHBIX JUArpaMM, OIOPHBIX KOHCIIEKTOB);

* 3aM0JIHATH U JOMOJIHATH TaOIUIIbI, CXEMBI, AUArPAMMBbI, TEKCTBHI.

OOyuaromuecs NpruodpPeTyT ONbIT MPOEKTHOM /IeATeIbHOCTH KaKk 0C000H
dbopmbl yueOHOM pabOThI, CIIOCOOCTBYIOIIEH BOCIHUTAHUIO CAMOCTOSITEIIbHOCTH,
MHUIMAaTUBHOCTH, OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTUBALMU U 3(()EKTUBHOCTH
y4eOHOW JIeATENbHOCTH; B XOJ€ pealu3aly HMCXOJHOTIO 3aMbICia Ha
MPaKTUYECKOM YpPOBHE OBJIAJCIOT yYMEHUEM BbIOUpPATh aJIeKBATHBIE CTOSIIEH
3aJlay€ CpeACTBA, MPUHUMATHh pEIICHHUS, B TOM YHCIE€ M B CHUTyalHsX
HeomnpeaenéHHoctd. OHU  MOJlydaT BO3MOXHOCTb pa3BUTh CIIOCOOHOCTh K
pa3paboTKe HECKOJbKMX BapHAHTOB pEIICHWH, K TMOHCKY HECTaHIAPTHHIX
pelleHuH, MOUCKY U OCYIIECTBICHUIO HanboJiee MPUEMIIEMOTO PEIICHUSI.

B cootBerctBun ®PI'OC OOO BBIAEHAAIOTCA TPU TPYHIbl YHUBEPCAIBHBIX
y4eOHBIX IEUCTBUI: PETYISITUBHBIC, TO3HABATEIbHBIC, KOMMYHHUKATUBHBIE.

Peryastusubie YY /1

1. YMeHue caMOCTOATEIBHO OIpenessaTh Leaun OOydYeHHUs, CTaBUTh H
(GopMynupoBaTh HOBBIE 3aJaud B ydeO€ M IO3HABATEIBHOW JEATEIbHOCTH,
pa3BUBaTb MOTHBBl W HMHTEPEChl CBOEH IIO3HABATEJIBHOM  J1E€ATEIbHOCTH.
OO0y4arouucst CMOXKeT:

® aHAIU3UPOBATH CYLLIECTBYIOLME U IJIAHUPOBATh Oyayuiue
oOpa3oBaTeNbHbIC PE3YIbTATHI;

® UACHTU(PUIUPOBATH COOCTBEHHBIE MNPOOJIEMBbl W OMNPENEATh TJIaBHYIO



npobiiemy;

® BBIJBUraTh BEPCUU pelICHUsA MpoOiaeMbl, (HOpMYyIUpPOBATH THIOTE3bI,
MPEIBOCXUIIATh KOHEUHBIN PE3yJIbTaT;

® CTaBUTh Ie€JIb JIEATEILHOCTH HA OCHOBE OIPEACNICHHON NpoOiemMbl U
CYUIECTBYIOIINX BO3MOXKHOCTEH;

e (opMmynupoBaTh yuyeOHbIE 3a[jauM KaK IIard JOCTHXKEHHUS MOCTaBJICHHOM
€I 1€ TeIbHOCTH;

e 00OCHOBBIBATH II€JIEBbIE€ OPUEHTUPHI M MPUOPUTETHI CCHUIKAMHU Ha
IIEHHOCTH, YKa3bIBasi U 00OCHOBBIBAS JIOTHUYECKYIO TTOCIE0BATENBHOCTD 11ATr0OB.

2. YMeHHue caMOCTOSATEIbHO MJIaHUPOBATh MYTHU AOCTUXKEHUS 1EeH, B TOM
qrclie ajJbTepHATHUBHBIC, OCO3HAHHO BbIOMpaTh Hanbosee 3(hPeKTUBHBIE CIIOCOOBI
pelieHus yueOHbIX U MO3HABaTEIbHBIX 3a4a4. OOy4daromuicss CMOXKET:

e ompeaenaTb HeoOXOauMBbIE IEHCTBUE(s) B COOTBETCTBUU C Y4YEOHOH H
MO3HABATENIBHOM 3a7auei M COCTABIATh aJITOPUTM UX BBIIIOJHEHUS;

e 00OCHOBBIBATH M OCYIICCTBISATH BBIOOp HaumbOosiee dS(PhEeKTUBHBIX
CIOCcO0OB pellieHUs Y4eOHbIX U MO3HABATENIbHBIX 33]1a4;

® ONpENENsATh/HAXOAUTh, B TOM YHCIE U3 MPEJIOKEHHBIX BapHAHTOB,
YCIIOBUS /1JIs1 BBIMOJIHEHHS y4eOHOM 1 MO3HABATENIbHOM 33/1a4u;

® BBHICTpaMBaTh KU3HEHHbBIC IJIAHBI HA KPATKOCPOUHOE Oyxylee (3asBisATh
IIEJIEBbIE OPUEHTHUPHI, CTABUTh AJ€KBAaTHBIE UM 3a/aydl M MpejiaraTh JEUCTBUS,
yKa3bIBasi 1 000CHOBBIBASI JIOTMUECKYIO MOCIEA0BATEILHOCTD IIaroB);

® BBHIOMPATh M3 MPEIJIOKEHHBIX BApPUAHTOB W CaMOCTOSATENIbHO HCKaTh
CpencTBa/pecypcChl ISl peleHus 3a1a4u/JOCTHXKEHUS 1IN,

® COCTaBIATh IUIAH  pelIeHuss MpoOJemMbl  (BBIOJHEHHUS  MPOEKTA,
MPOBEJICHUSI KCCIIEI0BAHUA);

® OMpeAensaTh MOTCHIMATbHbIE 3aTPyIHEHUS MPH pEUIeHHH Y4eOHOU Hu
MO3HABATENILHOM 3a/]Ja4l U HAXOJUTh CPEJCTBA ISl UX YCTPAHEHUS,

® ONUCHIBATH CBOM OMNBIT, OPOPMIISisE €ro i Nepeiadd APYTUM JIOJsSM B
BU/JIC TEXHOJIOTUHN PEIICHUS] MPAKTUUYECKUX 3a/1a4 OMPEJIEICHHOT0 Kilacca;

® [JIAHUPOBATH u KOPPEKTUPOBATh CBOIO UHIUBUTYJIbHYIO
00pa30BaTENbHYI0 TPACKTOPHIO.

3. YMeHHE COOTHOCHTH CBOM JEUCTBHUS C IUIAHUPYEMBIMH pe3yJbTaTaMH,
OCYIIECTBISATh KOHTPOJb CBOEH JEATENHOCTH B TMpOILECCe JTOCTHXKEHUS
pe3yJnbTaTa, ONpeAesaTh CocoObl ASUCTBUI B paMKax MPEAOKEHHBIX YCIOBUN U
TpeOOBaHMM, KOPPEKTUPOBATH CBOU JIEUCTBHUS B COOTBETCTBUHU C M3MEHSIOLIEHCS
cutyanyen. OOyJaromuics CMOXKeT:

® ONpeNeNsiTh COBMECTHO C TMEJaroroM U CBEPCTHUKAMU KPUTEPUU
IJIAaHUPYEMBIX PE3yIbTaTOB U KPUTEPUHU OLICHKU CBOEH yueOHO NesITeIbHOCTH;

® CHCTEeMAaTH3UpPOBATh (B TOM UHMCJE BBHIOMpATh MPUOPUTETHBIEC) KPUTEPUH
IUTAHUPYEMBIX PE3YJIbTATOB U OILICHKU CBOEH e TEIbHOCTH;

e oTOMpaTb MWHCTPYMEHTHI [UIsl OLICHWBAHHUA CBOEH JIEATEIHHOCTH,
OCYUIIECTBJISATh CAaMOKOHTPOJb CBOEH JAESITENIbHOCTH B paMKaX MPEasIOKEHHBIX
YCJIOBUH U TpeOOBAHUI;

® OIICHMBATH CBOIO JCSATEIBHOCTb, APIYMEHTUPYSI MPHUUYUHBI JOCTUKEHUS



WA OTCYTCTBUS TUIAHUPYEMOTO Pe3yiIbTaTa;

® HaxOJUTh JOCTATOYHBIC CPEJCTBA JIJIS BBIMOJHEHUS YIYCOHBIX JICHCTBHIA B
WU3MCHSIOMIEHCS CUTYaITuH W/WIH MPYU OTCYTCTBHUH INIAHUPYEMOTO PE3yibTaTa;

e paboTas TI0O CBOEMY IUIaHY, BHOCHUTb KOPPEKTHBBI B TEKYIIYIO
NESATCIIBHOCTh Ha OCHOBE aHalli3a W3MCHCHUH CHTyalluM JUISl TTOJTyYCHUS
3aIJIaHUPOBAHHBIX XapPaKTEPUCTUK MTPOYKTa/pe3yiibTarta;

® YCTAaHaBIUBAaTh CBs3b MEXKIY IOJIYYCHHBIMH  XapaKTePUCTHKAMHU
MPOJyKTa W XapaKTEPUCTHUKAMH IpoIlecca ACATCIBPHOCTH W IO 3aBEPIICHUU
JEATEILHOCTH TpeJiaraTh U3MCHCHHE XapaKTePUCTUK Ipolecca JUIs MOTydeHUs
YIYUIICHHBIX XapaKTePUCTHK MPOAYKTA,

® CBEpATHh CBOM JICHCTBUS C IIEIBIO M, IPH HEOOXOJMMOCTH, HUCIIPABIATH
OIIMOKH CaMOCTOSITENLHO.

4. YMeHHE OIICHWBATh IPABWIBHOCTH BBHITIOJHCHHS YYCOHOH 3ajauw,
COOCTBEHHBIE BOBMOXKHOCTH €€ perieHus. OOyqaromuics CMOXKeT:

® ONpEACIATh KPUTEPUU TPABWIBHOCTH (KOPPEKTHOCTH) BBITIOJTHCHHSI
y4eOHOM 3a/1aun;

® aHAJM3WPOBAaTh W OOOCHOBBIBATH IPUMEHEHHE COOTBETCTBYIOIIETO
WHCTPYMEHTAPHS JUIS BBITOJTHEHUS y4eOHOM 3a1a4H;

e CBOOOJHO TIOJB30BAaThCS BBIPAOOTAHHBIMU KPUTCPUSMHU OIECHKH U
CaMOOIICHKH, WCXOMS W3 eI W WMEIONIUXCS CPENCTB, pa3iinyas pe3yibTaT U
CITOCOOBI ICHCTBHIA;

® OIICHMBATh MPOJIYKT CBOCH JCATCILHOCTH II0 3aJaHHBIM  H/WITA
CaMOCTOSTEIIbHO ~ OMNPEACIICHHBIM KPHTEPUSIM B  COOTBETCTBHH C  IICNBIO
eI TEIILHOCTH;

e 000CHOBBIBATH JIOCTHKHUMOCTH IICJTM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE
OIICHKH CBOWX BHYTPCHHHX PECYPCOB M JIOCTYITHBIX BHEITHUX PECypPCOB;

¢ (UKCHPOBAThH 51 aHATM3UPOBATH JTMHAMHKY COOCTBEHHBIX
00pa3oBaTENbHBIX PE3YIbTATOB.

5. BmageHue ocHOBaMM CaMOKOHTPOJIS, CAMOOIICHKH, MPUHSATHS PEIICHUN
U OCYIICCTBJICHHS OCO3HAHHOTO BBIOOpa B Y4YeOHOW U IIO3HABATCIHHOM.
OOGy4arontuicst CMOXeT:

e Ha0IIOAaTh U AaHAJIM3UPOBATH COOCTBEHHYIO YUEOHYIO U TIO3HABATCILHYIO
NCATCIIBHOCTh W JICATCIBLHOCTh  JPYTUX  OOYydYarolmMxcs B IpoIecce
B3aHMOIIPOBEPKHU;

® COOTHOCHUTH peajbHBbIC M IUTAHUPYEMbIC PE3yJbTaThl WHIUBHIYyaTbHOM
00pa30BaTeIIbHOM JISATEITPHOCTH | JIEIaTh BHIBOJIBI;

e [PUHUMATH pEHICHUE B Y4YCOHOM CHUTyalUM ¥ HECTH 3a HETo
OTBETCTBEHHOCTE;

® CaMOCTOSITCIIBHO OMpE/SIATh MPUYMHBI CBOCTO YCIleXa WM Heyclexa U
HaXOIWTh CITOCOOBI BEIXO/A U3 CUTYAIlH HEYCIIeXa;

® PCTPOCIICKTHBHO ONPEICIITh, KaKue JACHCTBHS 10 PEIICHUI0 YIeOHOM
3aJa4d WM TIapaMeTphl 3TUX JCHCTBUN TPHUBEIHM K TOJYYEHHIO HMEOIIETOCs
MPOJIYKTa yUeOHOM eI TeIbHOCTH;

® JIEMOHCTPHPOBATH  MPUEMBbl  PETYJSANHH  NCUXO(OU3UOTOTHUSCKUX/



OMOIMOHAIIBHBIX COCTOSTHUM I MOCTIKeHHs 3 dekra ycrokoeHus: (ycTpaHeHUs
AMOIIMOHAJILHON  HaIpsHKEHHOCTH), d(dekra BoccTaHOBIEHUS (OciHadiaeHus
MPOSIBJICHUIM YTOMJICHHUS), addekra aKTUBU3AIUU (TOBBIIICHUS
NCUx0(U3U0JIOTUYECKON PEaKTUBHOCTH).

ITo3naBaTteabHbIe YY |

6. YMeHue ompenensTh MOHATHS, CO37aBaTh 00OOIIEHHUS, YCTaHABIWBAaTh
aHAJIOTUM, KJIACCU(UIIUPOBATH, CAaMOCTOSITEJIbHO BBIOMpPATh OCHOBAaHUS U
KpUTEPUH JIJIs1 KJacCU(UKAIIUU, YCTAaHABIMBATh MPUYMHHO-CIICACTBEHHBIC CBSI3H,
CTPOUTH  JIOTHYECKOE  pPACCYXICHHE,  yMO3akitoueHue  (MHIYKTUBHOE,
JeAYKTUBHOE, 110 aHAJIOTHH) U JIeTIaTh BBIBOABI. OOYy4aromuics CMOXKET:

e 1oAOMpaTh CIIOBA, COTIOJYMHEHHBIC KIIOUYEBOMY CJIOBY, OINPEICISIONINE
€ro NpU3HaKu U CBOWCTBA,

® BBICTPaUBAaTh JIOTUYECKYIO LIEMOYKY, COCTOSIIYIO U3 KIFOUEBOIO CJIOBA U
COTIOTYMHEHHBIX €MY CIIOB;

® BBIJCIATh OOIIMKA MpPU3HAK JBYX WM HECKOJBKUX IIPEIMETOB WU
SIBJICHUHA U OOBSICHATH UX CXOJICTBO;

® O0BCNUHATH TPEAMETHI W SIBJICHUS B TPYINBl TO OMPEACICHHBIM
MpU3HaKaM, CpPaBHUBATh, KJIACCU(PUIIMPOBATh U 0000111aTh (PAKThI U SBJICHUS;

® BBIJICIATH SIBJICHUE U3 O0ILEro psija APYTUxX sSBJICHUN;

® ONpenessiTh 0OCTOSTENCTBA, KOTOPBIE MPEIIECTBOBAIN BOZHUKHOBEHUIO
CBSI3M MEXIy SIBIICHHSIMH, W3 OTUX OOCTOSATENHCTB BBIICIATH OMPEICISIONINE,
CIIOCOOHBIE OBITh MPUYNHOW JTAHHOTO SIBJICHUS, BBISBIIATh MPUYUHBI U CICACTBUS
SIBJICHUIM;

® CTPOWTH PACCYKICHHE OT OOMNX 3aKOHOMEPHOCTEH K YaCTHBIM SIBIICHUSM
M OT YACTHBIX SIBJICHUN K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOWUTH PACCYXKJEHHE Ha OCHOBE CpPAaBHEHHS IPEIMETOB M SIBIICHUI,
BBIJICIISISI TIPUA OTOM OOIIHE MPU3HAKY;

® u3JaraTh TOJYYCHHYIO WH(GOPMAIHIO, MHTEPIPETUPYS €€ B KOHTEKCTE
pelaemMon 3aaauu;

® CaMOCTOSITEIBHO yKa3biBaTh Ha WHGOPMAIMIO, HYXKIAIONIYIOCI B
IpoOBEepKe, TMpejjaratb M TMPUMEHATh CHOCOO TMPOBEPKH  JIOCTOBEPHOCTH
uHpopMaImu;

e BepOaNM30BaTh SMOIMOHAIBHOE BIEYATIECHUE, OKa3aHHOE Ha HEro
HUCTOYHUKOM;

® OOBSICHATH SIBJICHUS, TIPOIIECCHI, CBS3U M OTHOIICHUS, BBISIBIIIEMBIC B X0/1€
MO3HABATENILHON U UCCIEAOBATEIBCKON AEATEILHOCTH (IPUBOJIUTH OOBICHEHUE C
U3MEHEHUEM (POPMBI TMPEACTABICHUS; OOBSICHAThH, NETANM3UPYd WM 000011as;
OOBSACHSTH C 33JJaHHON TOYKH 3PEHUS);

® BBLISBIIATH M HAa3bIBaTh NPUYMHBI COOBITHS, SIBIICHHUS, B TOM YHCIIE
BO3MOXKHBIE /Han0o0Jiee BEPOSITHbIE IPUUMHBI, BO3MOKHBIE MMOCIEACTBUS 3aJaHHON
MPUYHUHBI, CAMOCTOSATEIHLHO OCYIIECTBIISISI IPUINHHO-CJICICTBCHHBIN aHAIH3;

® JejaTh BHIBOJ Ha OCHOBE KPUTHYECKOTO aHAIW3a Pa3HBIX TOYCK 3PEHUS,
MOATBEP)KAATh BBIBOJ COOCTBEHHON apryMeHTalMeil WIA CaMOCTOSITEIbHO
MOJTYYCHHBIMH JTAHHBIMHU.



/. YMeHue co3aaBaTh, IPUMEHITh U MPEOOPa30BbIBATH 3HAKH U CHMBOJIBI,
MOJEIM M CXEMbl i pelleHus Y4eOHbIX U I[IO3HaBaTENIbHBIX 3a/ad.
OOyyaromuncs CMOXET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM MPEAMET U/WIH SIBICHHUE;

® ONpEeNeNsiTh JIOTMUYECKUE CBSI3U MEXIY MpeAMEeTaMu W/WIA SBICHUSMU,
0003HAYaTh JaHHbBIE JIOTUYECKUE CBS3H C IOMOIIBIO 3HAKOB B CXEME;

e Co37aBaTh aOCTPAKTHBIN WM peabHbIA 00pa3 mpeaMeTa 1/uiu sIBJICHHUS;

® CTPOUTH MOJEJIb/CXEMY Ha OCHOBE YCIOBHMM 3alauyu W/Wid crocoba ee
pELIeHMUS;

® CO3/1aBaTh BepOaJIbHbIC, BEIIECTBEHHbIE U MH(POPMAIIMOHHBIE MOJEIU C
BbIJICJICHUEM CYIIECCTBEHHBIX XapaKTEPUCTUK OOBEKTA JIA OMpeleieHus crnocobda
pEIIeHNs 3a]a4 B COOTBETCTBUU C CUTYaIlUEH;

® peoOpa3oBBIBATh MOJEIM C IIEJbI0 BBISBICHUS OONIMX 3aKOHOB,
OTPEEISAIONUX IAaHHYIO TPEAMETHYIO 00JIacTh;

® [IEPEBOAUTH CIIOKHYIO MO COCTaBYy (MHOTOACHEKTHYIO) MH(MOpPMAIUIO U3
rpaguueckoro WM (POPMATU30BAHHOTO (CMMBOJIBHOTO) TIPEACTABIICHUS B
TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, aJrOpPUTM JEHUCTBHUS, UCIIPABIATH WM BOCCTAHABINBAThH
HEU3BECTHBIM paHee aJfOPUTM Ha OCHOBE HMEIOILIETOcs 3HaHHUS 00 OOBEKTe, K
KOTOPOMY IIPUMEHSETCS aITOPUTM;

® CTPOUTH JI0KA3aTENIbCTBO: MPSMOE, KOCBEHHOE, OT IPOTUBHOTIO;

® aHATU3UPOBATH/peICKCUPOBATh OMNBIT Pa3pabOTKU U peanu3aluu
y4e0HOro MPOEKTa, UCCIEIOBAHUS (TEOPETUIECKOTO, IMIIUPHUUECKOT0) Ha OCHOBE
IPEIJIOKEHHOW TPOOJIEMHONW CHUTYyalM¥, MOCTaBICHHOW IEIW W/WIW 3aJaHHBIX
KPUTEPUEB OIICHKHU MPOAYKTa/pe3ybTaTa.

8. CwpicnoBoe uteHue. OO0yJaronuics CMOXKET:

® HAXOAWTh B TEKCTE TpeOyeMyro MHPOpPMAIHIO (B COOTBETCTBHHU C LEISIMHU
CBOEH JIeSTENbHOCTH);

® OPHUEHTHPOBATHCA B COJACPKAHUU TEKCTa, MOHUMATh IEIOCTHBINA CMBICI
TEKCTa, CTPYKTYpUPOBATh TEKCT;

® YCTaHaBIUBATh B3aMMOCBS3b OMHCAHHBIX B TEKCTE COOBITUH, SBIICHUH,
IIPOLIECCOB;

® PE3IOMHUPOBATH IVIABHYIO UCIO TEKCTA,

e 1peoOpa3oBbIBaTh TEKCT, «IEPEBOJS» €ro B JAPYryH0 MOJAIbHOCTb,
UHTEPHPETUPOBATH TEKCT (HEXYI0KECTBEHHbBIN — YUeOHBIN, HAy4YHO-TIOMYJISIPHBIH,
MH(OPMAIMOHHEIH, TeKCT non-fiction);

® KPUTHYECKH OIICHUBATh COZEepKaHUe U (POPMY TEKCTa.

9. ®opmupoBaHWE € PA3BUTHE IKOJOTHYECKOTO MBIIUICHUS, YMCHHE
MPUMEHATH €r0 B MO3HABATEIIbHOM, KOMMYHUKATUBHOM, COLIMAIILHOW MPAKTUKE U
npodeccruonanbHOM opueHTauuu. O0yJaromuics CMOXKET:

® ONpeNeNsATh CBOE OTHOLIEHUE K TPUPOTHON cpene;

® AHANM3UPOBATH BIUSHUE SKOJOTUYECKUX (DaKTOPOB Ha Cpely OOMUTaHUs
YKUBBIX OPTAaHU3MOB;

® TPOBOJUTH TPUYUHHBIA M BEPOSTHOCTHBIA aHAIN3 3KOJOTHUECKHUX



CUTYyaLlUK;

® [IPOTHO3UPOBATh W3MEHEHUS CUTyallud MpPU CMEHE JEWUCTBUSI OJIHOTO
dakTopa Ha JielcTBUE Ipyroro Gaktopa;

® PacIpoCTPaHATh SKOJOTUYECKUE 3HAHUS U YYACTBOBATh B MPAKTHUECKHUX
Jienax o 3al[uTe OKpYKaroled Cpeibl;

® BBHIPAXKATH CBOE OTHOIIEHUWE K MPUPOJIE uYepe3 MOJIEIH, IMPOCKTHHIE
paboTHI.

10. Pa3BuTMe MOTHUBAIlMM K OBJAJCHUIO KYJIbTYpOHM aKTUBHOIO
UCIIOJIb30BAHUS CIOBApEN U JPYTUX MOUCKOBBIX cUcTeM. OOy4aronIiCcs CMOXKET:

® ONpenessiTh HeOOXOAUMbBIE KIIFOUEBbIE TIOMCKOBBIE CII0OBA U 3alPOCHI;

® OCYUIECTBIATh  B3aUMOJEHCTBUE C  DJICKTPOHHBIMHU  IOUCKOBBIMU
CUCTEMAaMHU, CJIIOBapsIMU;

e (hopMupOBaTH MHOKECTBEHHYIO BHIOOPKY M3 MOMCKOBBIX UCTOUYHUKOB JJIS
00BEKTUBU3ALIMH PE3YIbTATOB MOUCKA;

® COOTHOCHUTH MOJIYYEHHbIEC PE3YJIbTATHI TOMCKA CO CBOEH JIEATENbHOCTBIO.

KommyHnukatuBubie Y'Y ]|

11. VYmeHue opraHuM30BBIBaTH y4€OHOE COTPYJHHUYECTBO U COBMECTHYIO
NEATEeNIbHOCTh C YYMTEJIEM M CBEPCTHUKAMU; pPabO0TaTh HMHAMBUIAYAIbHO U B
TpyNIe: HAaXOAWUTh OOINee pelieHue W paspemarb KOHGIMKTHI Ha OCHOBE
COTJIaCOBAHUS MO3UIINI U y4eTa HHTEPECOB; (HOPMYyIUPOBaATh, APTYMEHTUPOBATh U
OTCTauBaTh CBOE MHEHHE. OOYyUYarOIIUICA CMOKET:

— OMNpPENENATh BO3MOXHBIE POJIM B COBMECTHOM AESATEIbHOCTH;

— WUrpaTh ONPEICICHHYIO POJIb B COBMECTHOM JESATEIBHOCTH;

— MPUHUMATH TO3UIUI0 COOECeAHUKA, IMOHUMAs TMO3UIMI0 JPYroro,
pa3inyath B €ro pedyu: MHEHUE (TOUKY 3pEHHsi), JOKa3aTeIbCTBO (apTyMEHTHI),
(haKThI; TUMIOTE3bI, AKCHOMBI, TEOPHH;

— OmpenensATb CBOM JEHUCTBUS W JEUCTBUSA  IIapTHEpPA, KOTOpPbBIE
CIOCOOCTBOBAJIM WJIM MPENATCTBOBAIN TPOYKTUBHON KOMMYHUKAIINHY;

— CTpOUTh  TIO3UTUBHBIE  OTHONIIEHUS B  Ipolecce ydyeOHOH W
MO3HABATENILHOM JESITEIbHOCTH;

— KOPPEKTHO W apryMEHTUPOBAHHO OTCTauMBaTh CBOIO TOYKY 3pEHUS, B
JUCKYCCUU YMETh BBIJBUTATh KOHTPApTyMEHTHI, nepedpasupoBaTh CBOIO MBICIH
(B1asieHuE MEXaHU3MOM SKBUBAJIICHTHBIX 3aMEH );

— KPUTHYECKH OTHOCUTHCA K COOCTBEHHOMY MHEHHUIO, C JIOCTOMHCTBOM
MpU3HABaTh OIMMOOYHOCTh CBOETO MHEHHMS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH
€ero;

— Mnpejjarath aJbTePHATUBHOE pelIeHUE B KOH(DIMKTHON CUTYAIlUH;

— BBIJIETISITH OOITYIO TOUKY 3pEHUS B TUCKYCCHUU;

— JIOTOBApUBAaThCS O TMpaBWiaX © BOMpocax [yl OOCYXICHHUS B
COOTBETCTBHU C IIOCTABJIEHHOM IIEpE TPYNIIION 3a1a4€en;

— OpraHM30BBIBaTH yueOHOE B3aMMOJICHCTBHE B Tpynie (ONpeaensTh o0ume
L[eJIY, pacipeAeisiTh POJIv, JOTOBAPUBATHCS IPYT C IPYTOM U T. 11.);

— YCTpaHSITh B  paMKax JHajiora pas3pblBbl B KOMMYHHUKAIIUH,
00yCIIOBIICHHBIE HEMTOHUMAHUEM/HETIPUATHEM CO CTOPOHBI COOECETHHMKA 3a/IauH,



(bopMBbI UITH COAepKAHUS TUajora.

12. 'YMeHuHe 0CO3HAHHO MCIOJIb30BATh PEUYEBBIE CPEJICTBA B COOTBETCTBUU
C 3ajJayedl KOMMYHHUKAIMM JJIS BBIPAXEHUS CBOUX YYBCTB, MBICIEH U
NOTPEOHOCTEHN NIl TUIAHMPOBAHUSA W PETYJSILIUM CBOEU JEATEIbHOCTH; BIAJICHUE
YCTHOM W TIUCBMEHHOM PEYbK), MOHOJOTMYECKOW KOHTEKCTHOM PEUbIO.
OOy4aronuncs CMOXKET:

® OmNpeAeNiaTh 3a7adyy KOMMYHHUKAIlMM U B COOTBETCTBUU C HEH OTOMpATh
peYEBbIE CPEACTBA;

e 0TOMpaTh W WCIIOIB30BATH PEUEBHIC CPEIICTBA B MPOIIECCE KOMMYHUKAITUH C
JPYTUMU JIObMU (IUAJIOT B Mape, B MaJOW IPyIIe U T. [1.);

® T[PEICTaBISATh B YCTHOM WIM NHCHbMEHHOW (QopMe pa3BepHYTHIM IJiaH
COOCTBEHHOM JEATEIHLHOCTH;

e CoOOJIOJaTh HOPMBI TyOJUYHOM peyH, periaMeHT B MOHOJIOTE U JUCKYCCUU B
COOTBETCTBHM C KOMMYHUKATHBHOU 33]1a4€H;

® BBICKa3bIBaTh U 0OOCHOBEIBATH MHEHHE (CYXKIEHUE) U 3aIpaliuBaTh MHCHUE
napTHepa B paMKax Juajiora;

® T[pUHMMATh pEUIEeHWEe B XOJE Juajora U COIJacoBBIBATH €ro ¢
co0€eCeTHUKOM;

® CO3/1aBaTh MHUCbMEHHBIC «KIHUIIWPOBAHHBIC» W OPUTHMHAIBHBIE TEKCTHI C
HCITOJIh30BAaHUEM HEOOXOIMMBIX PEUEBBIX CPEJICTB;

® HCIOJIb30BaTh BepOajbHBIC CpPEACTBA (CPEACTBA JIOTHYECKOW CBSI3M) IS
BBIJICJICHHSI CMBICTIOBBIX OJIOKOB CBOETO BBICTYIUICHHUS;

® 1CIOJIb30BaTh HEBepOajIbHBIE CpEACTBA WM HArJISAHBIE MaTepHallbl,
MOATOTOBJICHHBIE/OTOOPaHHBIE MO PYKOBOJACTBOM YUHUTEIIS;

e jenaTh OICHOYHBIA BBIBOJ O JIOCTMKEHHHM IEIHM KOMMYHHUKAIUU
HEMOCPEJCTBEHHO TOCJE€  3aBEpPUICHUS KOMMYHHMKATHUBHOTO KOHTakTa U
000CHOBBIBATH €TO.

13. ®opmupoBaHme U  pa3BUTHE KOMIIETEHTHOCTH B  00OJacTH
UCIIOJIb30BaHUsI HMH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUN (nanee —
HKT). Obyuaronuiics CMOXKET:

® [ICJICHANPABIICHHO HCKaTh W HCIOJb30BaTh HH(POPMALMOHHBIE PECYPCHI,
HE0OXOAUMBIE VISl pelIeHUs] YUeOHbIX U MPAKTUUYECKUX 3a/1a4 C TOMOILBIO CPEJICTB
UKT;

e BBIOMpATh, CTPOUTH W WCIONH30BATh aJEKBATHYIO HWH(GOPMAIIMOHHYIO
MOJIEIIb ISl TIepeladll CBOMX MBICJICH CPEJCTBAMU €CTECTBEHHBIX M (POPMaTbHBIX
A3bIKOB B COOTBETCTBUHM C YCIOBUSIMU KOMMYHHKAIINH;

® BBHIICIATH HMHPOPMALMOHHBIM AacleKT 3a/ayd, ONepupoBaTh JdaHHBIMH,
UCIIOJIb30BaTh MOJIEIIb PEIICHUS 3a]a4H;

® JCIOJIb30BaTh KOMIIBIOTEPHBIE TEXHOJOTUHU (BKJIOYas BBHIOOp a/ieKBAaTHBIX
3a/1au€ MHCTPYMEHTAIBHBIX MPOrPAMMHO-ANIAPATHBIX CPEICTB U CEPBHUCOB) IS
perieHns THGOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX YY€OHBIX 3a7a4, B TOM YHCIIE:
BBIYHCIICHHE, HAITUCAHUE JTOKJIAI0B, pedepaToB, CO3/IaHNEe TTPE3CHTALIUN U Jp.;

®  JCIOJIb30BaTh HHGOPMAIIUIO C YIETOM STUYECKUX U TIPABOBBIX HOPM;

e co3gaBaTh WH(OPMAIMOHHBIE PECYpPChl PA3HOrO THUIA W I Pa3HbIX



ayauTOpHil, cobonaTh HHPOPMALIMOHHYIO TUTUEHY U MpaBuiia HHGOPMAITMOHHON
0€30MacHOCTH.
npeomemuole:

e (opMHpOBAHME TMPEACTABICHUA O MAaTeMAaTHKE KaK O METOJAE IO3HAHUS
JNEWCTBUTEIBHOCTH, MO3BOJISIIOIIEM ONUCHIBATh U U3y4aTh PEajbHbIE MPOLECCHl U
SIBIICHUS;

e pa3BUTHE YMEHUH paboTaTh C Yy4E€OHBIM MAaTEMaTHYECKUM TEKCTOM
(aHaMU3UpPOBATh, W3BJIEKATh HEOOXOAMMYIO HH(POPMAIMIO), TOYHO M TPAMOTHO
BBIPAKATh CBOM MBICIIM C HPUMEHEHWEM MAaTE€MaTHUYECKOW TEPMHUHOJOTUH U
CUMBOJIMKHA,  MPOBOJUTH  KiacCUPUKAIMHM,  JIOTHUYeCKME  O0OOCHOBaHUS,
JI0Ka3aTEIbCTBA MATEMAaTHUECKUX YTBEPKICHUM;

® Da3BUTHE MPEACTABICHUN O YUCJIE U YUCIOBBIX CUCTEMAX OT HATYpaJbHBIX
0 JCUCTBUTENBHBIX YHCEIN; OBJAJCHUE HABbIKAMHU YCTHBIX, IIMCbMEHHBIX,
MHCTPYMEHTAJIbHBIX BBIYMCIICHU;

® OBJAQJICHHE CHUMBOJIBHBIM SI3BIKOM aireOpbl, NpUEMAMHU BBITIOIHEHHUS
TOKJECTBEHHBIX TMPEOOPa30BaHUl BBIPAKEHUM, PEIICHUS YpPaBHEHUH, CHCTEM
YpaBHEHUM, HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHHUs MOJEIMPOBATH PEabHbIC
CUTyallUM Ha s3bIke anreOpbl, HCCIEAOBaTh IMOCTPOCHHBbIE MOJEIU C
UCIIOJIb30BAaHUEM armapara ajireopbl, MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ysbTaT;

® OBJIAJICHUE CHUCTEMOW (PYHKIMOHAIbHBIX TMOHSATUH, pPa3BUTUE YMEHHUS
UCIOJIb30BaTh  (DYHKIIMOHANBHO-TpaUUECKUe TMPEACTABICHUS JUIsl pPEeLICHUs
pa3IMYHBIX MaTEMaTHYECKUX 3aJad, i1 ONUCAaHUS U aHalh3a peajbHBIX
3aBUCUMOCTEH;

® OBJIAJICHUE NPOCTEHIIMMHU CHOCOO0AMHU  MPEACTABICHUS M aHajlu3a
CTaTUCTUYECKUX JAHHBIX; (OPMHUPOBAHHE TMPEACTABICHUN O CTATUCTUUYECKHUX
3aKOHOMEPHOCTSIX B PEalbHOM MHUPE M O PA3JIMYHBIX CMOCO0AX WX M3YYEHHS, O
MPOCTENIINX  BEPOATHOCTHBIX  MOJENSX; pPAa3sBUTHE YMEHHMH  HM3BIIEKATh
uHpopMaInioo, MPEACTaBICHHYI0 B TaOJWIlax, Ha jauarpaMmax, TIpadukax,
ONMKCHIBATh W AHAJIM3UPOBATh MACCHUBbl UHWCJOBBIX JAHHBIX C [OMOIIbIO
NOAXOMASIINX  CTaTUCTUYECKUX  XAPAKTEPUCTHK, HCIOJb30BAaTh IOHMMAaHUE
BEPOSITHOCTHBIX CBOMCTB OKPY’KAIOIIUX SIBJICHUM IPU NPUHATUN PELICHUN;

® pa3BUTHE YMEHMI NPUMEHATh M3YyYECHHbIEC MOHATHS, PE3YJIbTATHI, METOMbI
JUISL PELLICHUS 337]a4 IPAKTUYECKOTO XapaKTepa U 3a1a4 U3 CMEKHBIX JUCLMIUIAH C
UCIIOJIb30BaHUEM IPH HEOOXOJUMOCTU CIPAaBOYHBIX MaTEpHalioB, KOMIBIOTEPA,
II0JIb30BATHCS OLCHKOW W IPUKUAKOU IPHU MPAKTUYECKUX PaCUYETaX;

e (opMHpOBaHHE TIPEACTABICHUS OO0 OCHOBHBIX M3y4aeMbIX TOHATHSX:
uH(pOopMaIus, aNropuT™M, MOJEINb — U X CBOMCTBAX;

® pa3BUTHE  AITOPUTMHYECKOTO  MBILIUIEHUS,  HEOOXOOUMOTo A
po(hecCHOHABHOM e TENbHOCTH B COBPEMEHHOM OOLIECTBE;

e ¢dopmupoBaHUe YMEHUHN (HOpMaATU3AIUU U CTPYKTYPUPOBAHUS HHGOPMAIIHH,
YMEHMsSI BbIOMpaTh Crnoco0 TPEACTaBICHUS JAHHBIX B COOTBETCTBUHM C
MOCTaBJICHHOW 3ajadyeil — TaOuuibl, CXeMbl, TrpaduKy, AUArpaMMbl, C
MCIIOJIb30BAHUEM COOTBETCTBYIOIIMX MPOrPAMMHBIX CPEACTB OOPaOOTKH JIaHHBIX;



dbopMHUpOBaHUE HABHIKOB M yMEHUH OE€30MacHOTO W IEJIECO00pa3HOTO
MIOBEJICHUS MTPH paboTe ¢ KOMIBIOTEPHBIMU IIporpaMMamMu U B IHTepHeTe, yMeHUs
coOIroAaTh HOPMBI HHPOPMAIIMOHHOM STUKHU U TIpaBa.

COAEPKAHUE YYEBHOI'O ITPEIMETA

JJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKHU

Cornmacio ®I'OC ocHoBHOro 001IEr0 00pa3oBaHUS B KypC MaTEeMaTUKH
BBeJIeH paznen «Jloruka», KOTOpblid HE MpearoaaraeT JIOMOTHUTEIbHBIX YacOB Ha
M3YYEHHUM U BCTPAWBAETCA B PAa3JIMYHbIE TEMbl KYpCOB MaTE€MaTUKU U
MpEeABaAPSAETCS O3HAKOMIICHUEM C 3JIEMEHTAMU TEOPUH MHOKECTB.

MHo:kecTBa M OTHONICHUSI MEK1Y HUMH

MHOXECTBO, Xapaxmepucmuieckoe C80UCMEO MHONCECEd, DIIEMEHT
MHOKECTBa, nycmoe, KOHeuHoe, OeckoHneunoe MHoxcecmeo. [loaMHOXKECTBO.
OTHoIIEHNE TPUHAJICKHOCTH, BKIIIOYEHHUS, PABEHCTBA. DJIEMEHThI MHOXKECTBA,
CrocoObl 3aJaHusl MHOXECTB, PACHO3HABAHUE NOOMHONCECME U IJEeMEHMO8
HOOMHOIHCECME C UCNONIb308AHUEM KPY20o8 Jilepa.

Onepanuu Hal MHOKECTBAMH

[lepeceuenrie u OO0BEAUHEHHE MHOXKECTB. PaznHocmb  MHOdCECMS,
oononnenue Muodcecmsea. HMumepnpemayus onepayuil HAO MHONCECMBAMU C
noMOwbIo Kpy2o8 Jiuepa.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBepxkAeHUS. AKCHOMBI U TeopeMbl. JloKa3aTeslbCTBO.
JlokazatenbcTBO OT MpoTUBHOTO. Teopema, oOpatHast nanHou. [lpumep wu
KOHTPIIPUMED.

Bricka3biBaHus

NcTHHHOCT, H  JIOKHOCTH  BbICKa3biBaHUA.  (CodicHble U npocmuvie
svickaszviganus. Onepayuu HAO 8bICKA3LIGAHUAMU C UCNONb308AHUEM NO2UYECKUX
CBA30K: U, UlU, He. YCno6Hble 8bICKA3bIBAHUS (UMNIUKAYUL).

Yucaa

PanuonanbHbIe YUCIa

MHOXeCTBO panuoHadbHbIX uyucell. CpaBHEHUE PpAIMOHAIBHBIX YHCEN.
JlelicTBusl ¢ panMoOHAIBLHBIMU 4uciaMu. [Ipedcmasnenue payuoHaibHO20 YUCLA
decamuyHou 0poobio.

HppaumnonajbHbIe YUCIa

[Tondatne wuppanuoHanpHOro uymucia. Pacno3HaBaHue UPPALMOHAIBHBIX
uncen. IIpuMepsl 10Ka3aTelnbCTB B anrebpe. MpparMoOHAIbHOCTh HHCIAN?2.
[Ipumenenune B reomerpuun. Cpaguenue uppayuonanvHulx yucenr. MHuoocecmeo
oelcmeumenbHbiX Yuceil.

ToknecTBeHHbIE IPeodpa3oBaHus

Yucsi0BbIe 1 0yKBEHHbIE BHIPAKCHUSA

Bripaxxenne ¢ nepeMeHHoW. 3HadueHue BbhIpaxeHus. [loacTaHoBka
BBIpAKEHUN BMECTO TIEPEMEHHBIX.

Ileable BbIpaxeHus

Crenenb ¢ HaTypaJlbHbIM IOKa3aTesneM U €€ cBoicTBa. [IpeoOpazoBanus
BBIPAXEHUM, COZEPKAIIMX CTETICHU C HATypaJIbHBIM MOKa3aTEeJIeM.



Onnownen, mHorouwieH. JleHcTBUSL ¢ OJHOWIEHAMHM U MHOTOYJIEHaMU
(cnokeHue, BbIYMTAHHME, YMHOXEHUE). DOopMysbl COKpPAIIEHHOTO YMHOKEHUS:
Pa3HOCTh KBaApaTOB, KBaJpaT CyMMbl U pa3HOCTH. Pa3nokeHrne MHOrowieHa Ha
MHOXXHUTEJIM: BBIHECEHHE OOIIET0 MHOXHTENIS 3a CKOOKH, 2epynnuposka,
npumeneHue @GOpMyn COKpPAwéHHo20 yMHoxceHus. Keaopamuwviti mpéxunen,
pasnodicenue Keaopamuo2o mpexuieHa Ha MHOXCUMEIU.

JApoOHO-paniuoHA/IbHbIE BHIPAKEHUSA

Crenenp ¢ 1menbiM mnokaszaTteneM. I[IpeoOpa3oBanue ApOoOHO-IMHEHHBIX
BBIDOKCHUI: CJIOKEHUE, YMHOXXEHHE, JIelieHue. Aneebpauveckas Opoodw.
Jonycmumvle 3HaueHus nepemeHHvlx 6 OpPOOHO-PAYUOHANLHLIX GbIPANCEHUSIX.
Cokpawenue anceopauueckux opooeil. Ilpusedenue ancebpauueckux opobei K
obwemy 3namenamenio. Jleticmseus ¢ aneeopauveckumu OpoOAMU: CILOJNCEHUe,
sblUUMAHUe, YMHOJCEHUe, OelleHle, B036e0eHUe 8 CINEeNeHb.

lIpeobpaszosanue svipasxiceHull, cO0epHCAUUX 3HAK MOOYIAL.

KBagpatHbie KOpHU

Apudmernueckuii KkBaapaTHbIl KopeHb. IIpeoOpa3zoBaHue BbIpaXeHUH,
COJICpIKAIlUX KBAJAPATHBIC KOPHU: YMHOXXECHUE, JIeJICHUE, BEIHECEHUE MHOXUTEIS
U3-TI0J] 3HAKA KOPHS, 8HECEeHUe MHOMCUMEISL NOO 3HAK KOPHSL.

YpaBHeHHsI U HEPABEHCTBA

PaBencrBa

UucnoBoe paBeHCTBO. CBOHCTBAa YHCIOBBIX PABEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

YpaBHeHust

[lonsitTue ypaBHEHUSsT U  KOpPHA YypaBHeHus. [lpedocmaeneHue o
pasHocunvbHocmu  ypagHenui. Qbnacms onpedeneHus ypasHeHus (obaacme
O0ONYCMUMBIX 3HAYEHULL NePeMEeHHOL).

JIuHeliHOe ypaBHEeHHE U €r0 KOPHHU

Pemienne nuHeWHBIX ypaBHEHWH. Jluneunoe ypagHeHue ¢ napamempom.
Konuuecmeo xopmeii nuneunoco ypasnenus. Pewenue numeiinvix ypasnenuu c
napamempom.

KBagpaTtHoe ypaBHeHNEe U €r0 KOPHH

KBampatueie  ypaBHEHWUSI. Henmonmuble  kBajpaTHble  YpaBHEHUS.
JIMCKpUMUHAHT KBagpaTHOro ypaBHeHHs. DopMmyna KOpHEM KBaJIpaTHOIO
ypaBHeHUs. Teopema Buema. Teopema, obpammnas meopeme Buema. Peienue
KBaJIpaTHBIX ypaBHEHWI: HCHOJb30BaHUE (DOPMYIBI JIJIi HAXOXKACHHUS KOPHEH,
epaghuyeckull Memoo peuleHus, paslodiceHue Ha MHo*cUmenu, noooop KopHeu ¢
ucnoavzosanuem meopemvl Buema. Konuuecmeo xopmeil k6a0pamno2o ypagHeHus
8 3agucumocmu om e2o ouckpumunanma. bukeaopamnvie ypasnenus. Ypaenenus,
C800UMbLE K TUHEUHbIM U Keaopamubim. Keadpammuvle ypasnenus ¢ napamempom.

/Ipo0HoO-paniuoHaIbLHbIE YPABHEHUS

Pemenne mpocredmux IpoOHO-IMHEWHBIX ypaBHEHUU. Pewenue OpoOHO-
PAYUOHATLHBIX YPAGHEHULI.

Memoowbl pewienus ypasHenuii. Memoovl PAGHOCUNLHBIX NPeobpa308aHull,
MemooO 3ameHbl NepeMeHHOU, epaguyeckuii memoo. Hcnonv3oeanue ceolicms
@YHKYUL npu peweHuU YpasHeHUl.



IIpocmetiwue uppayuonanvhvie ypaenenus 6uoa | f(x)=a, [ (x)=/g(x) -

Ypasnenus suoax" = a .Ypasnenus 6 yenvix yucnax.

CucreMbl ypaBHeHHIt

YpaBHeHHE C JAByMs IEpEeMEHHbIMU. JIMHEWHOE ypaBHEHHME C JABYMS
NEPEeMEHHBIMU. [Ipamas kak epaguueckas unmepnpemayusi IUHEUHO20 YPAGHEHUs
¢ 08YMsl nepeMeHHbIMU.

ITonaTHEe cucTeMbl ypaBHeHHN. Pemenue cuctemsl ypaBHEHUM.

Metonpl pelIeHUsI CUCTEM JIMHEWHBIX YPABHEHHUM C JIByMsl NEPEMEHHBIMU:
epaghuueckuti Memoo, Memoo CLONHCEeHUs], METO]T TI0JICTAHOBKH.

Cucmemul TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBble HepaBeHcTBAa. (CBOMCTBAa YMCIOBBIX HEpaBEeHCTB. I[IpoBepka
CIIPaBEIJIMBOCTH HEPABEHCTB MPHU 3aJaHHBIX 3HAYEHHUSX [IEPEMEHHBIX.

HepasenctBo ¢ nepemennoit. Ctporue u HecTporue HepaBeHcTBa. Qonacmo
onpeoenenusi HepageHcmaa (001acmv 00NYCMUMbBIX 3HAYEeHUL NePEeMEeHHOlL).

Pemienne TMHENHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u ezco pewenus. Pewenue keaopammuuix
HepageHcma: UCNOIb306AHUE CBOUCME U 2paguKra KeaopamuyHou QyHKyuu,
Memoo UHmMep8aos. 3anucy peulenus KeaopamHo20 HepaseHCcmaa.

Pewenue yenvix u  OpoOHO-pAYUOHANILHLIX ~ HEPABEHCME  MemOOOM
UHMEPBANOS.

CucremMbl HEpaBEHCTB

CucTeMpl HEpaBEHCTB € OJHOM NEPEMEHHOU. Perenne cucrtem HepaBeHCTB ¢
OJIHOM TIEPEMEHHOW: JUHENHBIX, kgadpammusix. 300paxkeHre penieHusl CUCTEMbI
HEPABEHCTB HA YMCJIOBOM NPSAMOM. 3alIUCh PELIEHUS CUCTEMbI HEPABEHCTB.

DOYyHKIUU

IHonsite pyHKuMHU

JIlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH. DOPMHUPOBAHKE MPEACTABICHUN O
METalpeMETHOM TMOHSATUU  «KOoOpAUHATBH». CrocoObl 3amgaHus (PYHKIUH:
aHaJTUTUYeCKui, Tpaduuyeckui, TaOauuHbli. ['paduk dynkmuu. [Ipumepsl
GbyHKUMNA, TOJTy4yaeMbIX B TIPOILIECCE MCCIENOBAHUSA PA3JIMYHBIX peaTbHBIX
MPOLIECCOB M pellieHus 3ajad. 3HaueHue GyHKUUU B Touke. CBOMCTBA (PYHKIUI:
o0NacTh  OMNpeNeNeHUs,  MHOXECTBO  3HAYEHUW,  HYJIH,  MPOMEKYTKH
3HAKOMOCTOSIHCTBA, ~ YEMHOCMb/HeUEéMmHOCMb,  TIPOMEXKYTKH  BO3pacTaHusi U
yObIBaHMS, HAMOOJIBITICE U HAMMEHBITIee 3HaueHus. VccienoBanrue GyHKIUN 1Mo €€
rpaduxky.

IIpeocmasnenue 06 acumnmomax.

Henpepvignocmov ¢hynxyuu. Kycouno 3a0anuvie yynkyuu.

JIuneiinas pyHkuus

CaoiicTBa U rpaduk JTMHEHHON (YHKIMH. YTIOBOM KOI(DPHUIMEHT mPSIMOM.
Pacnonoxxenne rpaduka IMHEHHON (YHKIUU B 3aBUCUMOCTU OT €€ YTIJIOBOTO
ko3(dunrenTa u cBoOoaHOrO ujneHa. Haxoowcdenue kosghpuyuenmos aunelinou
@YHKYUYU No 3a0aHHBIM YCIOBUAM: NPOXOJXHCOEHUe NPAMOU uepe3 08e MOUKU C



3A0AHHBIMU  KOOPOUHAMAMY, NPOXOHCOEHUE NPAMOU uYepe3 OAHHYI0 MOUYKY U
napanienbHou OaHHOU NPAMOU.

KBaaparuunas pyHkuus

CroiictBa u rpaduxk KBaapaTudHOW ¢yHKIMM (mapabdona). [locmpoenue
epaghuka keaopamuyrou yukyuu no mouxam. HaxoxaeHue Hyneil KBaapaTUIHOM
GYHKUMU,  MHOXMCECm8a  3HAYEHULl,  NPOMENCYMKO8  3HAKONOCHMOSAHCMEA,
NPOMEHCYMKO8 MOHOMOHHOCU.

OO0paTHasi NPONOPUHOHATBHOCTD

. k
CgoiicTBa pyHKIIUM y _k y== ['unepbomna.
X

I'pagpuxu ¢ynxuyuni. Ilpeodpaszosanue cpaguxa Gyuxkyuu y= f(x) 014
nocmpoenus 2paghuxos Gyukyuit 6uoa y = af (kx+b)+c.

I'paguru pynxyuii y:a+L, v=-x,y=%x, y=|x|.

x+b
IMoc/1e10BATEILHOCTH U IIPOrPECCHH
YucnoBag IOCJICI0BATCIBHOCTD. HpI/IMCpBI YUCJIOBBIX

nocieaoBaTeabHOCTeH. beckoHeuHble mocnenoBaTenbHOCTH. ApudmeTnyeckas
nporpeccus u e€ cBoicTBa. [ 'eomerpuueckas nporpeccusi. Popmyna oouezo uniena
U CYMMbl N NEPBbIX YNEeHO8 apuhmemuyeckou U 2eoMempuyeckol npocpeccuil.
Cxooawascs ceomempudeckas npocpeccus.

Penienne TekcTOBBIX 33124

3amayu Ha Bce apuMeTHUYECKHUE eiiCTBUSA

Pemenne TekcTOBBIX 3a7ay apudmernueckuM crocodbom. Hcmonb3oBaHue
TaOJIUIl, CXEM, YEPTEKEH, IPYruX CPeACTB MPEACTABICHUS JAHHBIX MPU PEIICHUU
3a/1a4u.

3amayu HA IBUKEHHE, PA00TY M MOKYNKHU

AHaJIi3 BO3MOXXHBIX CUTYaIlMi B3aHMHOT'O PAcoJIOKEHUsI 0ObEKTOB MPU UX
JBU>KCHUH, COOTHOIIIEHUSI OOBEMOB BBITIOJIHSIEMBIX Pa0OT MPU COBMECTHOM padoTe.

3amavu HA YACTH, 10JIH, IPOLEHTHI

Pemienne 3amady Ha HaxOXJAEHUE YacTH 4YUCIAa M YKHCIA 1O €ro YacTH.
Pemenune 3agau Ha npoueHTtsl U gonu. [IpruMeHeHue npomnopuui Npu peleHUU
3aaad.

Jlornueckue 3axaum

Pemenue noruueckux 3anad. Pewenue nocuueckux 3a0ai ¢ HOMOWbIO
epacghos, mabauy.

OcHOBHBbIE MeTOJbl pelIeHUs] TEKCTOBBIX 3aaa4v: apuPpMEeTHUECKUH,
anredpanyeckuii, nepedop BapuaHTOB. [lepsuunvie npedcmaenenusi o Opyeux
Memooax peuienus 3a0ad (ceomempuyeckue u spaguyeckue memoosl).

CrarucTiKa ¥ TEOpPUsi BEPOSATHOCTEN

Crarucruka

TabnuuHoe u Tpaduyeckoe TMPEACTaBICHUE [aHHBIX, CTOJOYaThie U
KpYTOBbIE JHMarpamMmbl, TpaduKky, NPUMEHEHHE [uarpaMMm U TpauKoB s
ONMMCAHUS 3aBUCHUMOCTEH pEAIbHbIX BEJIIUYWH, H3BJICUECHUE HHPOPMALUUA U3
Tabnui, auarpamMM U rpadukoB. OnucaTenbHbIE CTATHCTHUYECKHE IOKa3aTeln
YUCJIOBBIX HAOOpPOB: cpeaHee apudMETHUECKOe, Meouara, HauOoJblllee U



HavMEHbIIee 3HaUeHUsI. Mepbl pacceuBaHUs: pa3Max, OuUcnepcus u CmaHoapmHoe
OmKIOHeHUe.

CrnyuaiiHasi U3MEHYUBOCTh. VI3MEHUMBOCTH TpU HU3MEpeHUsX. Peuwarowjue
npasuia. 3aKOHOMePHOCMU 8 USMEHUUBLIX GEIUYUHAX.

CayuaiiHbie COOBITHS

Cny4aitHble ONBITHI (IKCIIEPUMEHTHI), SJIEMEHTApHbIC CIydalHbIe COOBITHS
(ucxonpl). BeposiTHOCTH d3ieMeHTapHBIX CcOOBITUM. COOBITHS B CIy4allHBIX
IKCIIEPUMEHTAX M OJaronmpHsITCTBYIOIINE dJEeMEHTapHbIe cOObITHSA. BeposiTHOCTH
CIy4aiHbIX cOOBITHI. ONBITHI C PABHOBO3MOHBIMH JJIEMEHTAPHBIMHU COOBITHUSIMU.
Krnaccruueckne BEpOSTHOCTHBIE OMBITHI C KCIOJB30BAHMEM MOHET, KYOWKOB.
IIpeocmasnenue cobvimuii ¢ nomowpio ouazpamm unepa.llpomusononodicrvie
cobvimus, o00OveouHeHue U nepeceuenue codovimui. Ilpasuno  crodxcenus
seposmuocmeti. Cuyuatinviii 6v100p. IIpedcmasinenue 3Kcnepumenma 6 6uoe
oepesa. Heszasucumvie cobvimus. Ymuoowcenue eeposmHocmeri He3A8UCUMbBIX
coovimuu. Ilocnedosamenvrvle Hesagucumvle ucnvimanus. llpencraBienue o
HE3aBUCUMBIX COOBITUSX B )KU3HH.

Anemenmovt KOMOUHAMOPUKU

IIpasuno ymmoowcenus, nepecmanosku, gaxkmopuan uucia. Couvemanus u
yucino covemanuu. Qopmyna yucna covemanuu. Tpeyzonvnuk Ilackans. Onvimsl ¢
OONBUWIUM  YUCTIOM DABHOBO3MONCHLIX 2NIeMEHMAPHbIX cobbimuti. Buluucienue
8eposIMHOCMell 8 ONLIMAX ¢ NPUMEHEeHUeM KOMOUHamopHuix ¢opmyn. Mcneimanusa
bepuynnu. Yenex u meyoaua. Beposmnocmu cobvimuii 6 cepuu UCNbIMaHUll
bepuynnu.

Cnyuaiinvle genuuunsl

3HaKkomMcmeo co  CAYHAUHLIMU GEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEMHbIX CAYUAUHBIX BENUUUH. Pacnpeodenenue 8epOsIMHOCMELL.
Mamemamuueckoe ooxcudanue. Ceoticmea MamemMamuyecko20  OHCUOAHUSL.
llonamue o 3axone bGonvuwiux uucen. Msmepenue eeposmuocmei. llpumenenue
3aKOHA OOMBWUX HUcCel 6 COYUONO2UlU, CMPAXo8anuu, 6 30pasoOXpPaHeHUl,
obecneuenuu 6e30NACHOCMU HACENEeHUsL 8 YPE3BbIYAIHBIX CUNYAYUSIX.
HcTopus mateMaTukun

Bosnuxnosenue mamemamuxu xax Hayku, smansl eé pazeumus. OcHo8Hble
pasdenvt mamemamuru. Beloarowuecs mamemamuxu u ux 6K1a0 6 pazeumue
HAayKU.

beckoneunocmv mHodcecmea npocmulx uucen. Hucia u OnuHbl 0mMpe3Kos.
Payuonanvuvie yucna. Ilompebnocmv 6 uppayuonanehsix uwucaax. I[llxona
TIugacopa

3apooicoenue aneebpvr 6 meopax apugpmemuxu. An-Xopezmu. Poowcoenue
oykeennol cumeonuxu. Il.@epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o
HAaxodcoeHuu Gopmyn Kopuel aneedpaudeckux ypasHeHmuill cmeneueu, OOIbUUX
yemvipéx. H. Tapmanws, /. Kapoano, H X. Abens, 2.1 anya.

llosgnenue  memooa KoopouHam, n0360.110We20 nepegoounv
eeomempudeckue 0b6vekmol Ha A3bIK aneedpul. Tloasnenue epaguxos gynxkyuii. P.
Hexapm, 1. @epma. Ilpumepwvi paznuunvix cucmem KOOPOUHAM.



3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o0 KpoIuKax, Hucia
Qubonauuu. 3aoawa o waxmamuou o0ocke. Cxo00UMOCMb 2e0MempudecKoll
npozpeccuu.

Hcmoxku meopuu eeposmunocmeti: cmpaxogoe oeno, azapmuvle uepwvl. 11
@epma, b.I1lackans, A. bepuynnu, A.H.Koamozeopos.

Pone  poccutickux  yuémvix 6 pazeumuu mamemamuxku: JI.unep.
H.U.Jlobauesckuii, I1.J1. Yebviwes, C. Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: [lemp I, wxona mamemamuueckux u
Hasueaykux Hayk, pazeumue poccuiickoco ¢aoma, A.H.Kpwvinos. Kocmuueckas
npoepamma u M.B.Kenowviu.



TEMATHUYECKOE INIAHUPOBAHUE
C OITPEAEJIEHUEM OCHOBHBIX BUJ1OB YYEBHOU AEATEJIBHOCTHU

TeMarnueckoe IJIAHUPOBAHUE PEATM3YET OJMH M3 BO3MOXKHBIX MOAXOJOB K PACHPEACICHUI0 W3y4aeMOTo MaTepualia
JUHUM yueOHO-MeToandeckux komruiekcoB (YMK) no anre6pe FO. H. MakapeiueBa u ap. 7-9 knaccos.

OHO HE HOCHUT O0053aTE€JBPHOTO XapakTepa M HE MCKIOYAeT BO3MOXHOCTEM HMHOIO paclpeAesieHHusl COIASP KAHMSL.
CocraButenu pabouyux MpOrpaMM MOTYT IO CBOEMY YCMOTPEHHUIO CTPYKTYpPHpPOBAaThH Y4YEOHBIM MaTepuall, ONPEaesiTh
MOCJIEIOBATEILHOCTh €T0 U3YUCHHUSI, PACIIUPEHUS 00heMa COJEPIKaHMSI.

B mpumepHoM TeMaThueckoM IUTAHHMPOBAHUU Pa3feibl OCHOBHOTO COJEpXKaHUS pa3OUThl Ha Yy4eOHbIE TEMbl B
MOCJIETIOBATEILHOCTH UX U3YYCHHS TI0 YIeOHUKaM

- AnreGpa. 7 xmacc :

CyBopoga; nox pegakuueit C.A. TensakoBckoro. — M : IIpocsenienue, 2013 — 256 c. : ui.

. Anre0pa. 8 kiacc :

CyBopoga; non pegakuueit C.A. TemsaxoBckoro. — M : IIpocsenienue, 2013 — 287 c. : ni.

Anrebpa. 9 knacc :

CyBopoga; nox pegakuueit C.A. TemsakoBckoro. — M : IIpocsenienue, 2014 — 271 c. : ni.

yuae0. st obmeoopaszoBat. yupexnennii / FO.H. Makaperue, H.I'. Munarok, K.M. Hemkos, C.b.
yueb. st obmeoOpaszopat. yupexaenuit / FO.H. Makapeiue, H.I'. Munatok, K.1. Hemkos, C.b.

yueb. st obmieoOpaszoBat. yupexaenui / FO.H. Makapeiue, H.I'. Munaiok, K.M. Hemkos, C.b.

7 KJ1ace
Howmep Hanmenosanne OCHOBHOE cOAEpKaHNE KonnuectBo XapakTepucTrka
TJ1aBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BUJIOB Y4€OHO
naparpada NESATETLHOCTH
I'naBa 1 BoIpaxeHusi, TOXKAECTBA, YPAaBHEHHUS 22 OnepupoBarb Ha 0a30BOM YpPOBHE
1 Boipaxkenus MHO€eCTBO pallMOHAIBHBIX YHCEI. 5 MOHATUSIMUA: PABEHCTBO, YHUCJIOBOE
2 IIpeoOpa3oBanue CpaBHEHHE paALMOHAIBHBIX YHUCEI. 4 pPaBEHCTBO,  ypaBHEHUE, KOPEHb
BBIPAKEHUI JlefictTBuss ¢ palMOHAIbHBIMU YPAaBHEHHUs, pEIICHUE YpaBHEHMUS,
3 VYpaBHeHUE ¢ OJTHOU YU CIIAMHU. Boipaxxenue C 7 COCTaBJISITh YMCIIOBBIE BBIPAXKEHUS
MIEPEMEHHOU TIEPEMEHHOM. 3HaucHUE [IPU PEIICHUHN NTPAKTUUECKUX 3a7a4 U
4 CTaTucTruueckKue BBIPA)KCHUA. IloacranoBka 4 3aga4d u3 JApYyrux yqe6HLIX




| XapaKTCPHUCTUKHU

KonTtpoasubie padotbr Ne 1 1 No 2

BBIPA)KEHUN BMECTO IIEPEMEHHBIX.
UucnoBoe paBeHcTBO. (CBolicTBa
YUCJIOBBIX PABEHCTB. PaBEHCTBO ¢

TIEPEMEHHOM. Hucnoseie
HEpPABEHCTBA. Tooxcoecmeennvie
npeoopazoeanusl. [TonsiTne

YpaBHEHUST W KOPHS YpPaBHCHHS.
Ilpeocmasnenue o pasHocuibHoCmuU
ypaeuenuti. Obnacmov onpedeineHus
ypaeHenus (061acmv OONYCMUMbBIX
3HaueHull nepemenuol). Memoosi
peweHuss  ypasHeHui:  Memoobl
PABHOCUNILHLIX — NPe0OPA30B8aAHUII.
Pemienne NMHEHHBIX YpaBHEHUM.
AHamu3  BO3MOXKHBIX  CHTYyaIluid

B3aMMHOTI0 PaCTIOJIOKCHUS
OOBEKTOB TMpU WX JBWKCHHH,
COOTHOIIICHUS 00BEMOB
BBINOJIHIEMBIX pabot npu
COBMECTHOW  pabore. Jluuetinoe
ypaeHemue c napamempom.

Konuuecmeo  kopmueti  nuneiino2o
ypaenenus.  Pewenue  nuHelinvix

ypasHeHutl c napamempom.
Pemenne  TEKCTOBBIX 3aj1a4
apu(pMETUIECKUM crocooom

HNcnonn3oBanue  TaOJMI[, CXEM,
yepTexkel,  APYyrux CpEJICTB

pPEAMETOB; OIEHUBATh PE3YJIbTAThI
BBIYMCJICHUI npu pelieHuu
MPaKTUUYECKUX 3a/a4; BBIMOJHITH
HECJIOKHBIE TTpeoOpa3oBaHusl IEIbIX
BBIPDOKEHHI: PpaCKphIBaTh CKOOKH,
MPUBOANTH TOAOOHBIE CJIaraeMbic;
MPOBEPSITh, SBISICTCS JIK JaHHOE
YHCIIO pelieHuemM ypaBHEHUS
COCTaBIIATh MW pelaTh JIMHEHHBIS
yYpaBHEHUs TIpU PEIICHUM 3ajad,
BO3HHMKAIOIIUX B JIPYTUX Y4EOHBIX
MpeaMeTax; pemarbh  HECIIOXKHBIC
CIO)KETHBIC 3a7a4M Pa3HbIX THUIIOB Ha
Bce apudMeTuueckue JACHCTBUS;
CTPOUTh MOJICNIb yCIIOBUS 3aaadu (B
BHJIC TaOJIUIIBI, CXEMBI, PUCYHKA WA
ypaBHEHHUS), B  KOTOpOH  JaHBI
3HAYEHUSA IBYX n3 TpEX
B3aMMOCBSI3aHHBIX BEJIMYMH, c
IIEJIbI0  TIOMCKAa pEIICHUs 3aadu;
OCYIIECTBIATH  CIOCOO  TIOMCKa
penieHus  3aJadd, B KOTOPOM
paccyXJaeHue CTPOMUTCS OT YCIOBHS
K TpeOOBaHMIO WU OT TPeOOBaHMS K
YCJIOBHIO; COCTABJIATH TIJIaH PEIICHUS
3a/1au; BBIJACIATH ATAlbl PEHICHUS
3a1a4H; WHTEPTIPETUPOBATH
BBIYUCIIUTEIbHBIE  pPE3yJbTaThl B




MPEICTABICHUS JTAHHBIX npu
pelieHuu 3anad. Pelnienue 3aaad Ha
HaxXO0KJICHWE YacTH 4YHCja U Yucia
Io ero yactu. Perienue 3agau Ha
NpOUEHThl W Joiuu. lIpumeHenne
IIPONOPLIMM TPU PELICHUH 3a]ad.
OcHOBHBIC METOIbI pelIeHUs
TEKCTOBBIX 3aJ1a4: ajareOpandecKuil.

OnucarenbHbIC CTaTUCTHYECKUE
MOKa3aTeid YHUCJIOBBIX HaOOPOB:
cpenHee apu(METHIECKOE,
Mmeouana, HauOOoJIbIIIEE u
HaWMCHBIIICE 3HAYCHHUS.
3apooicoenue aneeopvl 6 Hedpax
apugpmemuxu. An-Xopesmu.

Pooicoenue 6yxeennoti cumeonuxu.
1l @epma, D. Buem, P. Jexapm.
Bvloarowuecs mamemamuxu u ux
eékna0 6 pazeumue Hayku. C.
Kosanesckas, A.H.Koimozopos.

3a7a4e, HUCCIEAOBATh IMOJIYUYEHHOE
pelieHue 3a/1a4M; BBIJIBUTaTh
TUITOTE3bI 0 BO3MOKHBIX
MPEJICNIbHBIX 3HAYEHUSIX HCKOMBIX B
3a/1aye BEIUYMH (IEeNaTh MPUKHUIIKY);
BBIOMPATh TMOIXOAININN N3YICHHBIN
METOJ] Il PEIICHHH HW3YyUYEeHHBIX
THUIIOB  MaTeMaTUYECKHX  3a/]ad;
HMETh MIpEeJICTaBICHUE 0
CTaTUCTUYECKUX XapaKTEPUCTUKAX,
MpEJICTaBIATh JAHHBIE B  BHUJE
TaOJIHIIL, YUTaTh uH(popMmaruio,
MPEJICTABIICHHYIO B BHUJE TaOJUIIbI,
OTIPEICIISITh OCHOBHEIC
CTAaTHUCTHYECKHE XapaKTePUCTUKU
YUCJIOBBIX HAOOpPOB; CpaBHUBATh
OCHOBHBIC CTAaTHUCTHYECKHE
XapaKTEPUCTUKHU, TIOJIYyUYECHHBIE B
MpOLIECCE  PEIICHHUS  MPUKIIAIHON

3aJa4H, HN3YyUCHUA PCAIBHOIO
SABJICHUA, OIIKUCBIBATh OTACJIBHBIC
BbIAAIOIIHNCCA PE3YJIbTAThI,

ITOJIYYCHHBIC B X0OC  pa3BUTHUA
MATCMAaTUKH  KaK  HAYKH, 3HATb

IIPUMEPBI MaTeMaTUYECKUX
OTKPBITUM M KX aBTOPOB, B CBS3U C
OTEYECTBEHHOU u BCEMUPHOMN

UCTOpUEH; NOHUMAaTh poJib




MaTeMaTuKu B pa3BuTuu Poccuu;
OMKCHIBATH OT/IETbHBIE BBIAAIOIIUECS
pe3yNbTaThl, MOJYYEHHbIE B XOJE
pa3BUTHS MaTEMaTUKU KaK HayKU;
3HaTh TPUMEPHl MaTEeMAaTUYECKUX
OTKPBITHUM U UX aBTOPOB, B CBS3H C
OTEYECTBEHHOU 51 BCEMUPHOU
UCTOPUEH; GbINOJHAMbL CPAGHEHUE
pe3yibmamos  GbIYUCIEHUU  Npu
peweHuy  npaKkmuyeckux 3aoay, 8
mom yucne NPUOIUIHCEHHBIX
8LIYUCTICHULL, cocmasnamo u
OYEeHUBAMb  YUCTIOBbIE  BbIPANCEHUS]
npu peulenuu npaKkmuyeckux 3a0a4 u
3a0au u3 opyeux  y4eOHblx

npeomemos; onepuposamu
NOHAMUAMU.  YPABHEHUe,  KOPEHb
ypaeHeHus, PABHOCUTIbHBLE

ypasHeHus, o06aacmes onpeoeneHus
ypasHenus,  pewiamsv — JUHElHble
VPasHeHusi U YpasHeHusl, C800UMble K
JIUHEUHbIM c HOMOWBIO
MOANCOECMBEHHBIX NPE0OPA308aAHUIL;
peulams  JUHelHble VPABHEHUS C
napamempamu; — COCmMAagiamv U
pewams  JuHeliHble, YPABHEHUS, K
HUM  C800AWUecs: Npu  peuleHuu
3a0ay Opy2ux y4eOHbIX NpPeoMemos;




BbINONHAMb OYEHKY NPABOON0000Us
pe3yibmamos,  Noayyaemvlx — npu
peuteHuyu  JTUHEUHbIX  YPABHEHUlL,
8b1OUpamo coomeemcmayrouue
ypaeueHnusl, ons cocmasenusl
mMamemamuyeckou Mooenu 3a0anHou
PeanbHOU cumyayuu uiu nPUKIaoHou
3a0auu, ymems UHmMepnpemuposams
NOJYYeHHbIU npu peuienuu
ypaeneHusl, pe3ynvmam 8
KOHmeKcme  3A0aHHOU  PeabHOlU
cumyayuu uiu NpuKiaoHou 3a0aqu;
pewiams  npocmsle U CIONCHbLE
3a0ayu pasHblX Munos, a makxdice
3a0auu  NOBLIULEHHOU MPYOHOCMIU,
UCnoIvL308amsb  pasHvle  Kpamkue
3anucu  Kak — MoOenu  MeKCmos
CNIOJCHBIX 3a0ad Ol NOCMPOeHUs.
NOUCKOBOU CXeMbl U peuleHUs 3a0au,
pasiyams  MoOelb  meKcma U
MOOeb peuienus 3a0ayu,
KOHCMPYUposams K OOHOU MOoOelu
peueHUs HeCl0AHCHOU 3a0ayl pa3Hvle
MoOenu mekcma 3a0avu, 3HAMb U
npumensims 0b6a cnocoba noucka
pewenus 3a0ay (om mpebo8aHUs K
yciouro U om  YCious K
mpebosanuro); MOOENUPOBAMb




paccysicoenuss npu NOUcCKe peueHus
3a0ay ¢ NOMOWwblo epagh-cxemol;
8b10eIsIMb IMANbL peulenuss 3a0a4u U
cooepoicanue  Ka)cooeo  3mand;
ymemsb  8blOUpAmMb  ONMUMANLHDILL
MemoO  pewleHus — 3a0auu U

0CO3HABAMDb 8b100p memooa,
paccmampusams pasiuyHvle
Memoowl, HAxXoo0umso pasmoie

peweHus 3a0ayu, eciu B603MONCHO,
aHanu3Uposams 3ampyoHeHus npu

peuteHuu 3a0ay; 8bINOJIHAMD
pasiuymbvie npeobpazosanus
NnpeosloHCEeHHO 3a0ayu,

KOHCIMPYUpo8ams HOGble 3a0ad U3
OaHHOU, 8 MOM uucie obpamHvle;
UHmMepnpemuposamy

BLIYUCTUMETNIbHBIE — pe3VbInambl 8
3a0ave, UCCe008amv NOJYYEHHOE
peweHue 3a0ayu;, aHaIu3UpoO8ams
BCEBO3MOIICHBIE cumyayuu
B3AUMHO20  PACNONOJNCEHUSL  08YX
00beKmo8 U UBMEHEeHUe — UX
XApaKkmepucmuk npu CO8MeCmHOM
ogudiceHuu  (CKopocmn, epems,
paccmosnue) npu peuwleHuy 3a0ay Ha
ogudiceHue 08yxX 00bLEKmos Kaxk 8
OOHOM, MAK U 8 NPOMUBONOJIONCHBIX




HanpasieHusix, uccneoosams
8CEBO3MOJICHbIE  cumyayuu  npu
peuwlenuu 3a0ay Ha O08udceHue no
peKe,  paccmampueams — pa3Hbvle
cucmembl omcuéma, pewamo
PAa3Ho0OpasHble 3a0auu «HA YACUY,
pewams U  000CHOBVIBAMb  CBOE
peuterue 3a0au (6vl0ensimb
Mamemamuyeckylo  OCHO8Y)  Ha
HAxocoenue yacmu Yucia u Yucid
no  e20  yacmu  HA  OCHOGe

KOHKDEMHO020 cmblcna opoou,
0COo3HABAMb u 00bACHAMD
UOEHMUYHOCMb  3a0a4  PA3HbLIX
Munoa, CBA3BIBAIOUIUX mpu

senudUHbl (Ha pabomy, HA NOKYNKU,
Ha  O08udiCeHUe). BblOeIaAmb  IMU
BEUUUHbL U  OMHOWEHUS MeHCOY
HUMU, NPUMEHAMb UX Npu peuileHuu
3adau, KOHCMpPYUpoeams
cobcmeennvle  3a0a4  YKA3AHHbIX
MUNOG, BvIOENAMb NpPU  peuleHul
3adau Xapakxmepucmuxu
paccmampusaemotl 8 3a0aye
cumyayuu, omiudHbvie om pealbHbiX
(me, om KOMOPbIX
abcmpazuposanucs),

KOHCMPYUPOBAMb HOBblEe CUMYAYUU C




YUemom  3Mux  Xapakmepucmux,
pewams U KOHCMPYUposams 3a0ayu
HA OCHOB8€ PacCMOMPEHUs pPeanbHblX

cumyayuti, 8 KOmMopwvix He
mpebyemcs MOYHbLLL
8bIYUCTUMENbHBLLL pe3yromam,
pewams 3a0ayu HA OBUMNCEHUE NO
pexe, paccmampusas paszHvie
cucmemol omcuema,
UHmMepnpemuposamso

8bIYUCIUMENbHbIE  pPe3yIbmamovl 8
3a0ave, UCCe008aMb NOJIYUEHHOe

peutenue 3a0auu; 3HAMb u
npumeHsams 06a cnocoba noucka,
UHMePNpemupo8ams

BLIYUCIUMENbHBIE — Pe3yIbmamvl 8
3a0aue, UCCe008amMb NOJIYUEHHOe

peuienue 3a0aui, 0611a0embn
OCHOBHLIMU ~ MEMOOAMU  PelleHus
CHOICEMHBIX 3a0au:

apugpmemuueckuil, areedpauieckull,
nepebop 6apuanmos, NPUMEHIMb UX
8  HOBbIX NO  CPABHEHUIO  C
U3YYEHHbIMU cumyayusx;
onepuposams NOHAMUAMU. MAOTUYbL
OaHHbIX, cpedHee apupmemuyeckoe,
Meouana, Haubovuee u
HauMeHbulee 3HAYeHUs.  BblOOPKU,




pasmax 8b100pKUL; U36/1eKambo
ungopmayuio, npeoCmMasiIeHHylo 8
mabauyax, cocmaeniams maoauysl;
U3eIeKamb, UHMEPNPEemuposams U

npeobpazosvieams  uHpoOpmayuio,
npeocmagieHHylo 8  madauyax,
OMPaNCAOWLYI0 ceolicmea u
Xapakxmepucmuxu PeanbHbIX

npoyeccos u s61eHUl,

pewams  HeCl0dCHble  3a0adu  No
mMamemamuyeckou cmamucmuke,
xapaxmepuzoeamb 8K1A0
8bIOAIOWUXCA  MAMEMAMUKO8 8
pazeumue MamemMamuky U UHbIX
HayuyHvlx obaacmeii; NOHUMAMb POlb
mamemamuxu 6 pazeumuu Poccuu

I'1aBa 2 DOyHKIMU 11
3 Oyukuuu U ux rpaduku | [lonstue  Qynkuumu.  3HayeHue 5
6 Jluneiinas QyHKUUs ¢byakmun B Touke.  CmocoOsl 5
KontponrsHas padora Ne3 3amanus PyHKINN: aHATUTHYECKHMN, 1

rpaduueckuit, Tabmuunbiid. ['padux
¢yHkuu. /lexapToBbl KOOPAWHATHI
Ha miIocKocTu. DopmupoBaHHUe
IIPEACTABICHUN O METaIpeIMETHOM
MOHSITUU «KOOpIAUHATHDY. [Ipumepsl
(GyHKLMIA, MTOTy4YaeMbIX B Ipolecce
MCCJIEI0BAHMUS Pa3IMYHBIX
peanbHBIX IPOLECCOB U PELICHHUS

Haxomuth 3HaueHue QYHKIUH IO
3aIaHHOMY 3HAQUE€HHUIO apryMEHTa;
HaxoJIUTh 3HAYEHUE apryMeHTa IIO0
3aJJaHHOMY 3HAY€HUIO0 (PYHKIUU B
HECJIOKHBIX CUTYyalUsX; ONpPENEIATh
[IOJIOKEHUE TOYKHU 1o ee
KOOpJMHATaM, KOOPJAMWHATBI TOYKHU
1o €€ MOJIOKEHUIO HAa KOOPAUHATHOU
IJIOCKOCTH; MO TpaduKy HaXOIUTh
00JIacCTh ONpenesieHus, MHO>KECTBO
3HAYEHU, HYJIU byHKIMH,
IPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,




3aj1ady. JInneinas byHKITHS.
CgoiictBa u rpaduk JHUHEHHOMN
dbyskiuu. YriaoBod Kod3(pdUIIMEHT
npsiMoid. Pacrionoxkenue rpaduka
JUHEHMHON (PYHKLIHUU B 3aBUCUMOCTH
oT e€¢ yrioBoro ko3dduirenra u
cBoOoaHoro  wieHa. Jluneitnas
¢bynkuus. CpoiictBa U Tpadux
TUHEeHMHON (yHKIMHU. Haxoorcoenue
K03 puyuenmos JIUHEUHOU
@YHKYUU nO 3A0AHHBIM YCIOBUSAM.:
NpoOXodCOeHUue NpsaMou uepes 06e
MOYKU c 3A0aHHbIMU
KOOpouHamamu, npoxodcoeHue
npAMOU yYepe3 OAHHYI0 MOYKY U
napaiienvHol  OaHHOU — NPAMOU.
Kycouno  3adammvie  ¢hynxyuu.

I'paghux @yHrkyuu y=lx|.
IIpeobpazosanue 8bIPAICEHU,
cooeparcaujux 3HAK MOOYIIA.

Memoowvl  pewenusi  ypagHeuuii:
epaguueckuti memoo. P. [exapm,
llossnenue epaguroe @ynxyuii. 11
Qepma.  llpumepvr  paznuynblx
cucmem KOOpouHam.

IPOMEKYTKH BO3pacTaHuUs U
yObIBaHUS, HauOoJbIIICEe u
HaMCEHbINIee 3HA4YCHHs] (DYHKINU;
CTPOUTH rpaduk JUHEWHOU

GyHKIMH;, TPOBEPSTH, SBISICTCS U
JTaHHbIN Tpaduk rpaduKoM 3a1aHHOM
GyHKIMM ~ JTUHEWHOM;  ONpeessTh
MpUOIMIKEHHBIC 3HAYEHUS
KOOpAUHAT TOYKHA TEPECEUCHUS
rpagukoB (YHKIHHA, HCIOIH30BaAThH
CBOMCTBA JIMHEWHOW (DYHKIHH U €€
rpa@uKk TpU pELIeHUWH 3aJad U3
IPYTUxX y4eOHBIX MPEIMETOB;
HCIIONB30BaTh TpadUuKu pealbHBIX
MPOLIECCOB WM 3aBUCUMOCTEN IS
OIpENICIICHUS ux CBOMCTB
(HamOoJibIIKe u HAaUMEHBIITHE
3HAYEHUs1, IPOMEKYTKH BO3PACTAHUS
u yObIBaHMS, obnactu
MOJIOKUTENIBHBIX W OTPULIATEIIBHBIX
3HAYEHW ¥  T.I1.);  OIMUCHIBATH
OT/ICJIbHBIC BBIJIAIOIIHECS
pe3yabTaThl, IOJYYEHHBIE B XOJI€
pa3BUTUSI MATEMATHKUA KakK HayKH;
3HaTh MPUMEPbl MaTEMATHYECKUX
OTKPBITUH U HUX aBTOPOB, B CBSI3U C
OTEYECTBEHHOU u BCEMUPHOMN
UCTOPHEN; OHUMATh pOJIb




MaTeMaTHUKH B pa3BuUTUU Poccuu;
onepuposamu NOHAMUAMU:
@yHKYUOHANbHASA 3A68UCUMOCTb,
@dyuKyus, epaghux @dyuKyuu,
cnocobwl 3a0aHus @yHKyuu,
apeymenm u 3HaveHue QyHKyUu,
obnacmoy onpeoeneHus u
MHOJCECm80  3HAYeHull  QYHKYuu,
HYU @yHKkyuu, NPOMENHCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCHb
QyHKYUuY,  YEMHOCMb/HEUEMHOCMb
dyuKyuu,; cmpoums epaghuku
JUHEUHOU  (YHKYUL, CcOCMAasnsamo
VPAasHeHUs: NpaMOU NoO 3A0AHHLIM
VCI0BUAM: NPOX0Osuel yepes 08e
MOYKU c 3aA0aHHbLIMU
KOOpOUHAmMamu, npoxoosawel uepes
OGHHYIO MOYKY U  HAPAIIelbHOU
OAHHOU NPAMOU, CMPOUmMs 2pagpuxu

pynxyuu suoa: * = ;. uccneoosams

@dyHKY U0 no eé epaghuxy;
ULIIOCMPUPOBAms ¢ NOMOWbIO
epaguka peanrvHyl0  3A8UCUMOCHb

unu npoyecc no ux
Xapakmepucmuxkam, 8bINONHANMD
npeobpazosanus 8bIPACEHUL,
cooeparcaujux MOOYTb,

Xapakmepuzoeamo 8K1A0




ebldaiou;uxc;z mamemamuKkoes 6
paseumue  mamemanmuku U UHbIX
HAY4YHbLX 06ﬂacmed; NnoHuUMAams poJib
mamemaniuku 6 paseumuu Poccuu.

I'naBa 3 CreneHb ¢ HaTypaJlbHBIM NTOKa3aTEIEM 11
7 Crenenb u ee cBoiictBa | CteneHb c HATYpAJIbHBIM 9)
8 OnHouse” [mokKasarejleM ¥ €€  CBOMCTBA. 5
KontposnbHas pabora Ne 4 [Ipeobpa3zoBanus BBIPAXCHNH, 1
coJiepaKaInx CTENEHU C
HaTypaJbHbIM MOKa3aTelIeM.
OnHouJIEH. JlencTBus C
OJTHOYJIEHAMU (cnoxenue,
BBIYHTAHHUE, YMHOXEHUE).
CaoiicTBa U rpaduK KBaJpaTUUHOU
¢bynkuun  (mapaboisia). Pemienue
KBaAPaTHBIX YPaBHEHUM:

epaghuyeckuti Memoo peuieHus.

BrinmonusaTs HECJIOKHBIE
npeoOpa3oBaHus [JIsl  BBIYUCIICHUS
3HAQYEHUM YHCIOBBIX BBIPAXKECHUU,
coJiepaKaInx CTENIEHU C
HaTypaJbHbIM 1I0Ka3aTelieM;
BBIITOJIHSTh HECJIOKHBIE
IpeoOpa30BaHUs LIEIbIX BbIPAKECHUIA:
packpbeIBaTh  CKOOKH, NPHUBOJIUTH
MOJ00OHBIE CllaraeMble; BBIMOJHATD
HECJIO)KHbIE TMpeoOpa3oBaHUs s
BBIYMCIICHUSI 3HAYEHUI YHCIOBBIX
BBIPAXKEHUI, COJEPIKAIIUX CTENEHHU C
HaTypaJbHbIM NIOKa3aTelIeM,
HAaXOAUTh 3HAaYeHHE QYHKIUH IO
3aIaHHOMY 3HAQUEHHUIO apryMEHTa;
HaxoJIUTh 3HAYEHUE apryMeHTa II0
3aJaHHOMY 3HAu€HUIO0 (PYHKIUU B
HECJIOKHBIX CUTYyalUsAX; ONpPENeIsATh
[10JIOXKEHUE TOYKH o ee
KOOpJIMHATAM, KOOPJMHATBI TOYKHU
10 €€ MOJIOKEHHUIO Ha KOOPAUHATHON
IJIOCKOCTH; MO TpaduKy HaXOIWUTh
00JIaCTh ONpENeNCHUsl, MHOKECTBO
3HAYCHUH, HYJIN byHKUIMH,




POMEKYTKU 3HaKOMOCTOSIHCTBA,
IPOMEKYTKU BO3pacTaHus u
yObIBaHUS, HauOoJIbIIICEe u
HavMEHbIlIee 3HA4YeHHUS (YHKIUU;
MIPOBEPSITh, SBISCTCS JIM JTaHHBIN
rpaduk rpaduxom 3aJIaHHOMN
byHKIUN KBaAPaTUYHOM,
UCIIOJIb30BaTh TpapUKU peaTbHBIX
MPOIIECCOB M 3aBUCHUMOCTEH  JJIS
OIpEACIICHUS 1504 CBOMCTB
(HambonpImie W HAWUMEHBIIUE
3HAYEHUS, IPOMEXKYTKH BO3PACTAHHSI
u yObIBaHMUS, obnactu
MTOJIOKUTENBHBIX W OTPUIIATEIBHBIX
3HaYeHUH © T.0I.); OMNpPEHeysITh
MPUOIIIKEHHBIC 3HAYCHHUSI
KOOpAMHAT  TOYKH  TEPECeYCHHS
rpa@ukoB (QYHKIUN; onepuposams

HOHAMUAMU cmenenu c
HamypanoHbIM nokasameinem,
onepuposamv NOHAMUSAMU:
@yHKYUOHANbHAS 3A68UCUMOCTb,
dyHKyus, epagux dyHKyuu,
Ccnocoobl 3a0aHUs dyuKyuu,
apeymenm u 3HaveHue QyHKyUu,
obnacms onpeoenenus u

MHOJCECm80  3HaAYeHull  QYHKYuu,
HYIU @dynryuu, NPOMEINCYMKU




3HAKONOCMOAHCMBA, MOHOMOHHOCHb
QyuKkyuu,  YEMHOCMb/HEUEMHOCD

QyHryuu; 8bINOIHAMb
npeooPaz’068aHUs YeblX GbIPANCEHUNL!
oeticmeust c 0OHOUIeHaMU
(cnoorcenue, gvluumanue,
VMHOJMCEHUE);, Ccmpoums  2paguxu
K8aopamuyHou @yHryutl,
uccneoosams  QyHKYurO  no €€
epaghuxy,; Haxooumso MHOIHCECMBO
3HQUeHUtl,  HYIU,  NPOMENCYMKU
3HAKONOCMOAHCMEA,

MOHOMOHHOCMU K8AOpamu4Hou
QyHKYyuU;  ULIOCMPUpPO8ams ¢

HOMOWBIO  epapuka  pPeavbHyo
3A6UCUMOCMb UL NPOYECC NO UX
XApaKmepucmukam, UCnOIb308aNb
ceolicmea u 2pagux KeaopamuyHol
QyHKyuu npu pewseHuu 3a0ay U3
opyeux  y4eOHbIX npeomMemosx
XaApaKmepucmuKkam.

MHOro41eHbl
CymMa 1 pa3HOCTh
MHOT'OYJICHOB
[IpousBenenue
OJIHOYJICHA U
MHOT'O4YJICHA
IIpousBenenue

MHoroueH.
MHOTO4YJICHAMH
BBIYUTAHUE,
Pa3noxenue
MHOKHUTEIIH
MHOKHUTEIIS

JlencTBus
(cioxeHnue,
YMHOXEHUE).
MHOTOYJIeHa
BBIHECEHHE OOIIETO

BrimmoasaTs HECJIOXKHBIC
peoOpa30BaHUs TIENIBIX BBIPAKEHUN:
packpbiBaTh  CKOOKHM, TPUBOJUTH
II0JIOOHBIE CcllaraeMbI€; BBIIIOJHATH
peoOpa3zoBaHUs 1IEIIbIX BhIPAKCHUMN:
JIeHUCTBUSA C OJHOYJICHAMHU
(cnoxxenue, BBIYHUTAHHE,




| MHOTOU/ICHOB 2PYNNUposKa. Pemienune YMHOKEHHE), NENCTBUS c
KonTtpoasubie padotbl Ne 5 u Ne 6 KBaJIpaTHBIX YPaBHCHUU: 2 MHOTO4JIEHAMU (cnoxxenue,
pasiodxcenue  HA  MHOMCUMETU. BBIYUTAHUE, YMHOKEHHE);
Toorcoecmeennvie npeobpazo6aHus. 8bINONHAMD pasodicenue
MHO2OUNIEHO8 HA MHOMNCUMENU OOHUM
u3 cnocobos. evlHeceHue 3a CKOOKY,
2PYNRUPOBKA, 8blOeNAmb  K8aopam
CYMMbL U  PA3ZHOCMU OOHOYNEHO8,
6bINONHAMb npeoopazo6ansl
aneedopaudeckux — BblpadceHull npu
peweHuy 3a0ay  Opy2ux YueOHbIX
npeomemos  pewiamv — YPAGHEHUs
cnocoboom DAa3N104CeHUs. Ha

MHOJICUMENU,
I'maBa 5 DopMyJibl COKPAIIEHHOTO YMHOXKEHUS 19 BrImosHATH HECJI0KHBIE
12 KBagpar cymMmsl 1 ®opMybl COKpAILEHHOIO 3) peoOpa30BaHuUs LENbIX BBIPAXKEHUI:
KBaJpaT pa3HOCTH YMHOXXEHHS: Pa3HOCTb KBaJApaToOB, pacKkpblBaTh  CKOOKM, TPHUBOJIUTH
13 Pa3HocTh KBaspaToB, KBagpar pasHocth. Paznmoxenue 6 1o/100HbIe claracMele;
CyMMa U Pa3HOCTb MHOIOYJIEHA  HAa  MHOXUTEIM: HCIIOJIb30BaTh hopMyITBI
KyOOB npumeHeHnue Gopmyn COKpAILIEHHOI'O0 YMHOXEHUS (KBaapaT
14 [TpeoOpa3oBaHue LENbIX | COKPAUIEHHO20 VMHOMICEHUA, 6 CYMMBI, KBaJpaT pa3HOCTH, Pa3HOCThb
BBIPAXEHUN npumeHeHue dopmyn KBaJpaToOB) TUTS YIPOIICHUS
KonTtpoasasie padotsr Ne 7 u Ne§ COKPAUWEHHO2O VMHOIICEHUS. 2 BBIYMCIICHUNA 3HAYEHUU BBIPAKCHUM;
JlelicTBUSL C  OJHOYWIEHAMH U ONMUCHIBATH OTJAEJIbHBIE BBIAAIOIINECS
MHOTOYJICHAMH (cmoxxenue, pe3yJbTaThl, IOJYYEHHBIE B XOJE
BBIYHTAHHUE, YMHOEHHE). pa3BUTHSL MATEMATHKHA KakK HAyKHW;

Tooicoecmeennvie npeoOpaz08aHusl.
Mamemamuxa 6 pazeumuu Poccuu:

3HAaTb HPUMEPbI MATCMATHYCCKHX
OTKpBITI/Iﬁ N UX aBTOPOB, B CBA3U C




Ilemp I, wkona mamemamuueckux u
HABUSAUKUX HAYK, pazeumue
poccutickozo ¢noma, A.H. Kpwbinos.

OTE€YECTBEHHOMN 51 BCEMUPHOMU
UCTOPHEN; NOHUMATh poJib
MareMaTuku B pa3sutuu Poccuu;
8LINONIHAMb NPEodPA306aHUs YeETblX

8bIPANCEHUN. oelcmaus c
OOHOYIEHAMU (cnooicenue,
sblYUMAHUe, YMHONCEHUE), 0eUCEUs
c MHO2OUTIeHAMU (cnoorcenue,
gvluumanue, VMHOOJICEHUE),
8LINOJIHAMY pasnoodicenue

MHO2OUJIEHO8 HA MHONCUMeENU OOHUM
U3 cnocobos. @viHeceHue 3a CKOOKY,
2PYNNUpoBKa, UCNOIb308AHUE
DOopMYNL COKPAUEHHO2O YMHONCEHUSL,
8blO€NIsIMb  KBAOpam  CyMMul U
PA3HOCIU  OOHOYLEHO8, BbINOJIHAMD
npeobpazosanus aneebpauyeckux
8LIPAdICEHUNl NpU  peuwleHuu 3a0ay
opyeux  yueOHbIX npeomemos;
BbINOIHSMb npeobpazosanus
aneebpauyeckux — BblpaANCeHull npu
pewenuu  3a0ay  Opyeux yueOHbiX
npeomemos; xapakmepuzoeamo
8KIA0 8bLOAIOWUXCS MAMEMAMUKOS 8
paseumue MamemMamuku U UHbIX
HAayuYHuIX 0baacmeil;, NOHUMAMb POib
mamemamuxu 6 pazeumuu Poccuu

I'nasa 6

| Cucrembl JIMHEWHBIX YPaBHEHUM

16

Pemars CHUCTEMbI HCCJIOXKHBIX




15 JIluHeiiHble ypaBHEHUS C
IBYMsI IEPEMEHHBIMU U
UX CHCTEMBI

16 Pewenue cucrem
JIMHEWHBIX YPABHEHHUU

YpaBHEHUE € IBYMS IEPEMEHHBIMU.
JluHeliHoe ypaBHEHUE C JBYMs
MIEPEMEHHBIMU. Ilpamas Kax
epaghuyeckas unmepnpemayus
JIUHEUHO20 YpasHeHus ¢ O08YMs
nepemennvimu. lIOHATHE CHCTEMBI
ypaBHEeHH. PemieHue  cUCTEMBI
ypaBHeHH. Meronbl  peleHus
CUCTEM JIMHEHWHBIX YPaBHEHUH C
JIBYMS MePEMEHHBIMMU:
epaghuveckuti  memoo, METOJT
MOJICTAHOBKH, MemoO CAONHCEHUsL.
Cucmemul TUHEUHBIX YPABHEHUU C
napamempom. OCHOBHBIE METOMbI
penieHus TEKCTOBBIX 3azay:
apudMeTHIECKU, anreOpanyecKui,
nepedbop BapuaHToB. llepBuuHbIE
MPEJCTABICHUS O JAPYrUX METOJIax
peuieHus 3a1a4 (reoMeTpUIecKue u
rpaduyecKkue MeTOIbI)

Pemenune JIOTUYECKUX 3a7ay.
Pewenue noeuueckux 3adau ¢
nomowvto epaghos, maobauy.

10

Kontpoarnas pa6ota Ne 9

JIMHEWHBIX  YPAaBHEHWM;  pelIaTh
CUCTEMBbl HECIIOKHBIX  JIMHEHWHBIX
YPAaBHEHHM,  HAXOAUTh 3HAYCHUE

GyHKIMM 1O 3aJaHHOMY 3HAYEHHIO
apryMEHTa; HAXOJUTh  3HAYECHHUE
apryMEHTAa MO 3aJIJaHHOMY 3HAYCHUIO
(GYHKIMA B HECIOXKHBIX CHUTYaIUsX;
ONPENETATH MOJIOKEHUE TOUKHU 1O €€
KOOpJIMHATaM, KOOPAMHATBHI TOYKHU
10 €€ MOJIOKEHUIO Ha KOOPAUHATHON

IIJIOCKOCTH; CTPOUTH rpadux
JUHEHHON  (QYHKLUMH; TPOBEPSTH,
ABJISIETCSl  JIM  JIaHHBIA  rpaduk
rpagukoM  3aJaHHOW  (QYHKUUHU
JIMHENHOW; OIIPENIEIIATh
MPUOJINKEHHBIE 3HAYECHMUS
KOOpIAMHAT  TOYKHA  II€PECEUYCHMUs

rpagukoB (YHKIHHA, HCIOIH30BaAThH
CBOMCTBA JIMHEWHOW (DYHKIMH U €e
rpaguKk TIpU peIIeHWH 3aJad U3
TPYTHUX y4eOHBIX MPEIMETOB;
pemiaTh ~ HECJIOXHBIE  CIOKETHBIC
3aJlayd  pa3HbIX THUIIOB Ha BCE
apu(pMeTHYECKUe TEUCTBUS; CTPOUTH
MOJICNTb yCIIOBUS 3a1add (B BHJIC
TaONWIBI, CXEMbI, PUCYHKA WA
ypaBHEHUS), B  KOTOpOH  JaHBI
3HAYEHMUSI JBYX u3 TPEX




B3aMMOCBSI3AHHBIX  BEJIMYUH,  C
LEebI0 TOMCKA pEHIeHUs 3ajJlayu;
OCYUIECTBJISATH  CHOCOO  TOMCKa
pemieHuss  3ajayd, B KOTOPOM
paccykJIeHUE CTPOUTCS OT YCIIOBUSA
K TpeOOBaHUIO WM OT TPeOOBAHUS K
YCJIOBUIO; COCTABIIATh IUIAH PEIICHUS
3a/lau; BBIJEIATh ATAlbl PEUICHUS
3a/1auu; UHTEPIPETUPOBATH
BBIYMCIIUTENLHBIE  PE3yJbTaThl B
3a/1a4e, HCCIEIOBATh IOJIYYEHHOE
penieHue 3a/1a4u; BBIJIBUTATh
TUIIOTE3bI 0 BO3MOKHBIX
MpeJebHbIX 3HAUYCHUSX HCKOMBIX B
3a/laye BEJIUYMH (JeNaTh MPUKHUIKY)
pematb  HECIOXKHbIE  JIOTUYECKHE
3alayd  METOJOM  PaCCyKJCHU;
BBIOMpATh TOIXOJAIINA H3YICHHBIN
METOJl [JI PEIICHHH W3YyYECHHBIX
TUTIOB ~ MaTEeMaTUYECKUX  3ajady;
onepuposams NOHAMUAMU. CUCTIEMbl
VPABHEHUN. peuams  HeCl0MHCHble
cucmemul JIUHEUHbIX VYPAGHEHUU C
napamempamu; — coOCmaeiams U
peuiamo cucmembl JIUHELHbIX
VpaeéHeHuti, npu peuleHuu 3a0ay
opyeux  yueOHbIX npeomemos;
BbINONHAMb OYEHKY NPABOON0000Us




pe3yrbmamos, — noay4aemvlx — npu

peutenuu cucmem JIUHEUHbIX
VpasHeHulli npu  peuieHuu  3a0ay
opyeux  yueOHbIX npeomemos;
8b1OUpamy coomeemcmayoujue
cucmemul, o7 COCMaseHusl

mMamemamuyeckou Mooenu 3a0anHou
PeanvHou cumyayuu uiu nPUKIaoHou
3a0auqu, ymems UHmepnpemuposams
NOJYUEHHbIU NPU PeuleHuu CUucmembl
pe3yiomam 6 KOHmeKcme 3a0aHHOU
PeanvHou cumyayuu uiu NPuKiIaoHou
3a0aqu, cmpoums epaguxu
JUHEUHOU (DYHKYUll,  COCMasnsamy
VPAGHeHUs NpAMOU No 3a0AHHBIM
VCIOBUAM: NPOX0Osuel uepes 08e
MOYKU c 3A0aHHbIMU
KOOpOUHamamu, npoxoosauwjel uepes
OGHHYI0 MOYKY U  HAPALIelbHOU
OAHHOU NPAMOLL, peulams NpPoCcmoule
U CNOJICHbIE 3a0adU PA3HbIX MUNOS, d
maxoice 3adauu NOBbIULEHHOU
MpYOHOCMU, UCHOIb308AMb PA3HbLE
Kpamkue  3anucu  Kak — Mooenu
MeKCmo8  CIOJCHBIX — 3a0ay 074
NOCMPOEHUs. NOUCKOBOU CXembl U
pewlenus 3a0ay; pasiuuams Mooesb
mexcma u Mooejlb peuleHus: 3a0adu,




KOHCMpPYUposams K OOHOU MOOelu
peutenus HeCl0NHCHOU 3a0ayu pasHvle
MoOenu mekcma 3a0avu, 3HAmMb U
npumeHsams 06a cnocoba noucka
pewenus 3aoay (om mpeb08aHus K
ycnoguro U om  yCciogus K
mpebosanuro), MOOenuposamsp
Paccyxicoenuss npu Noucke peuleHus
3a0ay ¢ nomowpplo 2pag)-cxemvi,
8bl0eIsIMb IMANbL peulenuss 3a0a4u u
cooepoicanue  Kaxcooco  dmana,
yMmemsb  8blOUpamsb  ONMUMATLHBIL
MemoO  pewenus — 3a0a4u U

0CO3HABAMDb 86100 Mmemooa,
paccmampusams pasiuumbie
Memoobl, HAxXoo0umo paszHvle

pewienusi 3a0ayu, eciu B03MOIHCHO,
aHanu3Uposams 3ampyoHeHus: npu

peuenuu 3a0ay; BbINOJIHAMb
pasiuyHbvle npeobpazosamus
NpeoloNHCEeHHO 3a0ayu,

KOHCMPYUPOBAMb HOBblE 3A0A4U U3
OauHOU, 8 MOM uucie obpamuvle;
UHMEPNPemupo8ams

BbIYUCIUMENbHBIE — Pe3yIbmamvl 8
3a0aue, UCCe0068amMb NOJIYUEHHOe
peuleHue 3a0aqu,; AHAIUUPOBAMb
6CEB03MOINCHBLE cumyayuu




B3AUMHO20  PACNONOJCEHUSL  08VX
00vbeKmo8 U UBMEHeHUue  UX
Xapaxkmepucmuk npu COBMeCmHOM
osudiceHuu  (CKopocms, epems,
paccmosnue) npu peuwieHuy 3a0ay Ha
08UdICEHUEe 08YX 00BLEKMO8 KaK 8
OOHOM, MAK U 8 NPOMUBONOJIOHCHBIX
HAanpaeienusx, uccne0osamy
8CEBO3MOJICHbIE  cumyayuu — npu
peutenuy 3a0ay Ha O8udceHue no
peKe,  paccmMampueams — pasHvle
cucmemvl omcuéma, 0cCo3Ha8amv U
00BACHAMb  UOEHMUYHOCb  3a0ay
PA3HLIX MUNOS, CBA3BIGAIOWUX MPU
senuyUHbl (Ha pabomy, HA NOKYNKU,
Ha O8udiCeHue); 8vloenams  3IMu
BEIUYUHBL U  OMHOWEHUS MeHCOY
HUMU, NPUMEHAMb UX Npu peuileHuu
3adau, KOHCMPYUpo8amsy
cobocmeennble  3a0auu  YKA3AHHbIX
Munos, 8vloesims Npu  peuleHul
3a0au Xapaxkmepucmuku
paccmampusaemotl 8 3a0aye
cumyayuu, OmiudHbvie om pPealbHbiX
(me, om KOMOPbIX
abcmpazuposanucs),

KOHCIMPYUpPO8ams HO8ble CUMYayul ¢
YUémom  OMuUx  XapaxKmepucmux,




pewams U KOHCMpYUposams 3a0ayu
HA OCHOB8€ PACCMOMPEHUs PeanbHblx

cumyayu, 8 KOMOopbIX He
mpebyemcsi MOYHbIU
BLIYUCIUMENbHBII pe3ynromam;
peuwlams 3a0a4u HA OBUdCEHUE NO
pexe, paccmampusas pasHule
cucmembvl omcuema, pewambp
Jo2udeckue 3a0auu DPAa3HbLIMU

cnocobamu, 8 mom uucie, ¢ 08YMs
onoxamu u ¢ mpems OI0KAMU
OAHHLIX C  NOMOWbIO  maobauy,
0811a0emb  OCHOBHbIMU — MemoOamu

peulenus CIOCEMHBIX 3a0auy:
aneeopauyeckull, epaguueckuti,
NPpUMEHAMb  UX 8  HOBbIX  NO
CPABHEHUIO c U3yYeHHbIMU
CUMYAYUSIX.
[ToBTopenwue. Pemenne 3amad. IToroBeie KOHTPOILHBIE PaOOTHI (32 TIEPBOE 9
MIOJIYTOJIME U 33 TOJT)
Uroro 102
8 kiacc
Howmep HaumeHnoBanme OcHOBHOE coJiepKaHue KonmaecTo XapakTepucTuka
TJ1aBbl/ riiaBel/maparpada 4acoB OCHOBHBIX BHJIOB YUEOHOM
naparpada TS TEIbHOCTH
I'naBa 1 PanmonaneHeie qpobu 23 BrinonaHsaTe HECJIOKHBIE
1 ParpoHanbHble 1pobu u | Areebpauueckasn Opobb. 5 npeoOpa3oBaHus IEJTBIX




UX CBOMCTBA

2 CymMa 1 pa3HOCTh
npo0eit

3 [IpousBenenue u

4acTHOE apo0ei

KonTponbubie pabotst No 1u Ne 2

HHonycmumvie 3HaueHus
nepemeHHbIX 8 OpOo6HO-
PAYUOHATIbHBIX BbIPANCEHUSIX .
Coxpawenue aneeopauieckux
opobell. Ilpuseoenue
aneebpauveckux opoobeil k obujemy
3HameHamenno. Heticmeus c
aneebpauyeckumu opoosmu.;
clodcenue, gvluUmanue,
VMHOJICeHUe, OelleHue, 8036e0eHlUe 8
cmenensb. CBOMCTBA QYHKIIMU y:k.

X

['unepboma. Ilpeocmasnenue 06
acumMnmomax. Henpepwisnocmo
@yuxkyuu. UccnenoBanue GHyHKIUU
no e€ rpaduxy. CoiicTBa QyHKIUI:
00JIacTh OMpeAeTeHHUs, MHOXKECTBO

3HAQYEHUM, HYJIH, IPOMEXKYTKHU
3HAKOIOCTOSIHCTBA,
YEMHOCMb/HEeYEMHOCMb,
MIPOMEXKYTKHU BO3pacTaHUs u
yObIBaHUS, HauOoJIbIIICE "
HauMEHbIIICE 3HA4YCHUS. Poib
POCCULUCKUX YUEHBIX 6 pa3eumuu
Mamemamuxu. 11.JI. Yebviuues.
Kocmuueckas npozpamma u
M. B.Kenoviuu.

10

BBIPQXEHUI: pPacKpbIBaTh CKOOKH,
OPUBOJUTH MOAOOHBIE CJAaraeMsle;
UCIIO0JIb30BaTh hopMyIIbl
COKpAILIEHHOIO YMHOKCHHUS
(KBazpaT CyMMBI, KBaJlpaT pa3HOCTH,
pa3HOCTH KBaJIpaToOB) JUISL
YIPOILLEHUS BBIYUCICHUN 3HAYCHUU
BBIPAKEHUI; BBINIOJIHATH HECIIOKHbBIE
npeoOpa3oBaHus JIPOOHO-TUHEHHBIX
BBIDAKCHUN. HAXOJWTh 3HAYEHUE
(GYHKIIMM 10 33JaHHOMY 3HAUYEHUIO
aprymMeHTa;  HaxXxOAUTh 3HAaYEHUE
aprymMeHTa 1o 3aJJaHHOMY 3HAYE€HHIO
(GYHKUHMHU B HECTIOKHBIX CUTYalUsX;
ONPEIEIATh MOJOKEHUE TOUKH IO €€
KOOpJIMHATaM, KOOPAMHATBHl TOYKHU
10 €€ MOJIOKEHUIO0 HAa KOOPAMHATHON
IUIOCKOCTH; MO TpaduKy HaXOAWUThH
o0nacTb OMNpEJENICHUs], MHOMXECTBO

3HAYCHUH, HYJIH byHKINH,
MIPOMEXKYTKH 3HAKOITOCTOSIHCTBA,
MIPOMEXYTKHU BO3paCTaHUs U
yOBIBaHUS, HanOoJIbITICe U

HauMEHbIllee 3HaueHus (QyHKLINU;
IPOBEPATH, SBISAETCA JIM JIAHHBIN
rpaduk rpadgukom 3aIaHHOU
byHKIMH oOpaTHoOi1
IPONOPLUUOHAIBHOCTH; ONPEIENIATh




npUOINKEHHBIE 3HAYEHMUS
KOOpJIMHAT  TOYKH  IEepeceyeHus
rpadukoB (DYHKIIMHA;, HCIIOJIb30BaTh
rpauKkd peanbHbIX MPOLECCOB U
3aBUCUMOCTEN Il ONPEAEIEHUs HUX

CBOWCTB (HaubopIue u
HAUMEHBIITNE 3HAYCHUSI,
MIPOMEKYTKHU BO3pacTaHus "
yObIBaHMS, obnactu

MOJIOKHUTEIBHBIX U OTPUIATEIBHBIX
3HQYEHUH U T.L.); ONPEAENSTh
PUOTNKEHHBIC 3HAYCHHUSI
KOOpAMHAT TOYKHM  TEpPECEUCHUs
rpagukoB  (YHKIMI;  ONUCHIBATH
OTJICTbHBIE BBITAIOIINECS
pe3yNbTaThl, TOMyYEHHBIE B XOJE
pa3BUTHS MaTeMaTHKW KaK HayKW;
3HaTh TPUMEPHl MaTEeMaTHYECKUX
OTKPBITUNA U MX aBTOPOB, B CBSI3U C
OTEYECTBEHHOU U BCEMUPHOU
HUCTOPHUEH; [IOHUMATh poOJIb
MaTeMaTuKu B pa3BuTun Poccuuy;
onepuposamu NOHAMUAMU.
@DYHKYUOHANbHAS 3A8UCUMOCTb,
dyukyus, epacghux @dyuryuu,
cnocoowl 3a0aHus @dyukyuu,
apeymenm U 3HaueHue QYHKYuuU,
obnacmo onpeoenenus u




MHOJMCECMB0  3HAYEHUU  (QYHKYUU,

HYIU @yHKyuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb @yHKyuu,

YEMHOCMb/HEUEMHOCIb  (DYHKYUU,
onepuposamsv NOHAMUAMU  2papuK

@dyHKyuu, 8bINONHANMb
npeobpazosanus yenvlx
BbIPAINCEHUIL: oelicmaust c
0OHOYIEeHaAMU (cnooicenue,
sblyumanue, VMHOJICeHUe),
Oeticmeust c MHO20UJIEHAMU
(croocenue, svlyumanie,
VMHODICeHUe), BLINOJIHAMD

PAaslodceHue  MHO20UNIeHO08  HA
MHOMCUMENU OOHUM U3 CHOCODO08:
8biHeCeHuUe 3a CKOOKY, epYNnuposKd,
UCNOIb308AHUE Gopmyn
COKPAWEeHHO20 VMHOMCEHUSL,
evloenams  Keaopam — CyMMbl U
PA3HOCMU OOHOYNEHO8, BbINOJHAMb
npeobpazosanus  aneedpaudecKux
BLIPAJICEHULL NPU  peuleHul  3a0au
opyaux VUeOHbIX npeomemos
8bLINOIHAMb npeoopazoeans
OpPOOHO-PAYUOHATILHBIX BbIPANCEHULL:
cokpawjenue Opobet, npugeoeHue
aneeopauyeckux Opobell K obuemy




3HaMeHameso, clodicerue,
VMHOICEHUe, OeleHue
aneebpauyeckux opobell, 8036e0eHue

aneebpauyeckoll opobu 8
HamypanioHy1o; 8bINOIHAMb
npeobpazosanus  aneeopaudecKux
8bIPAdCEHUL NPU  peuleHuu 3a0ay
opyaux YueOHbIX npeomemos
cmpoums  2pagpuxu obpammoi
NPONOPYUOHATLHOCMIU,

ULTIOCMpUpO8ams ¢ NOMOWBIO
epaguxa peanvHylo  3a8UCUMOCHIb

unu npoyecc no ux
Xapakxmepucmuxkam,
Xapaxmepu3o6amsp 8K1A0

BbLOAIOWUXC  MAMEMAMUKO8 8
pazeumue Mamemamuxy U UHBIX
HAayuHbulXx obacmeti, NOHUMAMb POJib
mamemamuxu 8 paseumuu Poccuu

I'1aBa 2 KBagpaTHble KOpHH 19

4 JlericTBuTeNnbHBIE YCiIa | MHOKECTBO palMOHAIBHBIX YHCEIL. 2

5 Apudmernyeckuit CpaBHEHHE palMOHAIBHBIX YHCEIL. 5
KBaJIPATHBIN KOPEHb JleictBUsT ¢ palMOHAIbHBIMU

6 CaoiicTBa YUCJIAMU. Ilpeocmasnenue 3
apu(PpMETHIECKOTO PAYUOHANBLHO20 YUCTA O0eCAMUYHOU
KBaJPaTHOTO KOPHS 0pobbIo. [Tousarue

7 [TpuMeHeHMEe CBOWCTB HMppalrOHATBHOTO qyucla. 7
apuMeTHIeCKOro Pacno3naBanve  uppanmoOHaIbHBIX

OmnepupoBaTh Ha 0a30BOM ypOBHE

MMOHSTUSMU: apu(pMeTHIECKUN
KBaJIPaTHbI KOPEHB; HCIOJIb30BaTh
CBOWMCTBA  YHCEJ W  [paBuia
eUCTBUU pu BBITTIOJTHCHUH
BBIUMCJICHUI, OIICHWBATh 3HAYCHUE
KBaJIPaTHOTO KOpHS u3
MMOJIOKUTEIBHOTO  IIEJOr0  YHCJIA;
pacno3HaBaTh  palMOHAIBHBIE U




| KBaJApPaTHOT'O KOPH:A

KonTtpoasubie padotsl Ne 3 u Ne 4

yucen. [lpumepsl noka3zareiabCTB B
anrebpe. MppaloHanbHOCTh YHUCIIA

J2. TlpumeHeHHE B TEOMETpHH.
CpasHenue uppayuoHaibHbIX Yucel.
MHnoocecmso oeticmeumenbHvlx
yucer. ApudmeTrueckuii
KBaJIpaTHBIA  KOpeHb. YpaeHeHus
suoa x"=a. I'paguxu @ynxyuii:
y =+/x . Uccnenosanne QpyHKIMH 110
e€¢ rpaduky. IlpeobOpazoBanue
BBIPAKCHHIA, COJIepIKaIIIX
KBaJ[paTHbIE KOPHHU: YMHOXXEHHUE,
JIeIeHue, BBIHECEHHE MHOKHUTEIS
U3-TIOJI 3HAaKa KOPHS, 6HeceHue
MHOJCUmeNnsi noo  3HAK  KOPHSL.

IIpocmeiwue UPPAYUOHATbHbIE
VpasHeHus. euoa f(x)=a,
JF(x)=yg(x)- Beckoneunocmuo

MHOJICECMBA  NPOCMbIX — HUCell.
Payuonanvuvie yuca.
Ilompebnocmv 6 uppayuoOHAILHBIX
yucaax. Yucna u onumsl ompesKkos.
Llxona Iugaecopa

VppalHOHAIbHBIC 4UCIIa;
CpPaBHMBATh  YHUCIA;  BBIIOJIHATH
CpPaBHEHHME 4YHMCEI B  peajbHBIX
CUTYallUsIX; BBIIIOJIHATH HECIIOKHBIE
npeoOpa3oBaHUs  BBIPAKEHHA  C
KBaJpaTHbIMU KOPHSIMH; HaXOAUTh
3HauY€HUE (PYHKIHUHU MO 3aJaHHOMY
3HAQYEHUIO AapryMEHTa;  HaxXOAUTh
3HA4YEHUE apryMEHTa MO 3aJaHHOMY
3HAYEHUIO0 (YHKIIMH B HECIIOXKHBIX
CUTyalUsX; ONPEACIATh IOJIOKEHHUE
TOYKM 1O €€  KOOpAUHATaMm,
KOOpJAMHATBI TOYKHU 110 eé
IOJIOKEHUID  HAa  KOOPAUHATHOWU
IJIOCKOCTH; MO TpaduKy HAXOIUTh
00JIacTh ONpeJeeHHsl, MHOYKECTBO

3HAYCHUH, HYJIN byHKINAHA,
MIPOMEXKYTKH 3HAKOITOCTOSIHCTBA,
MIPOMEXYTKH BO3pacTaHUs U
yOBIBaHUS, HauOOJIbITICE u
HaUMEHbBIIIEe 3HAYCHHS (PYHKIIHH;
OTIMCHIBATH OT/ICJIbHBIC
BBIJIAIOIIIHECS pe3yJbTaThl,

IIOJyYEHHbIE B  XOJ€ PAa3BUTHUI
MAaTEeMAaTHKH KaK HAayKd; 3HaTh
MPUMEPBI MaTeMaTH4YECKHUX
OTKPBITHM M WX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOMN 51 BCEMUPHOMU




UCTOpUEH; MOHUMATh poJib
MaTeMaTuKu B pa3BuTuu Poccuu;

onepuposama NOHAMUSMU.
UpPAYUOHAIbHOE yucio,
K8AOPAMHDINL KOPEHb, MHONICECBO
oeticmeumenbHbLx uucno,
eeomempuieckas uUHmepnpemayus,
oelicmeumenbHbLx yucen;
onepuposamu NOHAMUAMU.
@DYHKYUOHANbHAS 3A8UCUMOCTb,
@yHryus, epacghux @yHKyuU,
cnocoowl 3a0anusl @dyuryuu,
apeymenm U 3HayeHue YHKYUU,
obacmo onpeoenenus u
MHOJCECMBO  3HAYEHUN  (YHKYUU,
HYU @yHryuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,

MOHOMOHHOCMb @yHKYuU,

YEMHOCMb/HEUEMHOCMb  (DYHKYUU,
onepuposams NOHAMUSAMU  2PAPUK
@YHKYUU,; 8bINOHAMb SbIYUCLCHUS, 8
MoOM  qucie ¢  UCHOAb308AHUEM
npuémos PAYUOHATIbHBIX
BLIYUCTCHULL, CpABHUBAMb
PayuoHaivhbie U UPPAYUOHATbHLLE
yucna; NPUMEHSMb npasuia
NPUOTUICEHHBIX — BbIYUCTCHUNL  NpU
peulenuu  npaKkmuyeckux 3a0aq  u




pewenuu  3a0ay  Opyeux yueOHvix

npeomemos; 3anucvieams u
OKpY2lIsimb  YUCIOBble  3HAYEHUS
DeanbHuIX BeUYUH c
UCNONIL308AHUEM  DPA3HBIX — CUCHEM
usmMepeHus BLINOJIHAMY
npeoobpazoeanusl 8bIPAdICEHUL,

cooeparcamux Keaopammuvle KOPHU,
8bl0€IAIMb  K8AOpAm  CYyMMbl  UIU
PAa3HOCMU 08YUIeHA 8 BbIPAINCEHUSIX,
cooeparcamux Keaopammuvle KOPHU,
peuiams npocmetuuiue
UPPAYUOHATIbHLIE  YPABHEHUSL 8UOd

Jf(x)=a, [f(x)=\g(x); pewams

ypasHenus euda x" =a; cmpoumo
epaux  pynkyuu 6uda y=-+/x;
ULTIOCMpUposams ¢ NOMOWbIO
epaguka pearvHyro  3a8UCUMOCHIDL

unu npoyecc no ux
XapaKxmepucmuxkam,
Xapaxmepuzoeamsb 8K1A0

8b10AIOUUXCA  MANEMAMUKO8 8
paseumue MamemMamuxu U UHbIX
Hay4Hwlx obnacmell, NOHUMAMsb Poib
mamemamuxu 8 pazeumuu Poccuu

I'naBa 3

KBagpaTHble ypaBHEHUS

21

8

KBanparnoe ypaBHeHue
Y €ro KOpHU

KBanparneie ypaBHenus. HenonHeie
KBaJpaTHBIE YpaBHEHHSL.

10

OmnepupoBatb Ha 0a30BOM YpPOBHE
NOHATHUSMU: PABEHCTBO, YHCIOBOE
paBEHCTBO,  ypaBHEHHE, KOPEHb




9 JpoOHbIe
paroHa bHbIE
ypaBHEHUS

KonTponbubie pabotet No 5 u Ne 6

JIMCKpUMUHAHT KBaIPaTHOTO
ypaBHeHus. Koauuecmeo kopmeti
K8aOpamHo2o ypaeHeHus 8
3aeucumocmu om e2o

ouckpumunanma. opMmyna KOpHEH
KBaJ[paTHOTO YypaBHEHUs. [eopema
Buema. Teopema, obpamnas
meopeme Buema. Pemenue
KBaJPaTHBIX YPaBHEHUM:
UCTIONIb30BaHue  (opmMynbl  is
HaXOXJACHUS  KOPHEH,  noodbop
KOpHeti c UCNONIL308AHUEM
meopembl  Buema. Keadpammvie
VpagHeHus. c napamempom.
Pemienne mpocteitmux — aApoOHO-
JVHEWHBIX ypaBHEHUW. Pewenue
OPOOHO-PAYUOHATILHLIX  YPAGHEHUIL.
OcHOBHBIE =~ METOABI  pEIICHUs
TEKCTOBBIX 33Jlay: ajareOpandecKuil.
AHanu3  BO3MOXHBIX  CHUTYallUi

B3aMMHOT'O PacIOIOKCHUS
OOBEKTOB TpPH HUX JIBIOKCHUHU,
COOTHOIIICHHUS 00BEMOB
BBIIIOJIHIEMBIX pabot npu

COBMECTHOM paborTe.

ypaBHEHUS, pEIICHUE YpPaBHEHUS;
pPOBEPATh, SBISETCA JIM JIaHHOE
YUCJIO  PELIEHUEM  ypaBHEHMUS;
pelaTh KBaJpaTHbIE YpaBHEHUS IO
dbopmyse  KOpHEH  KBaapaTHOTO
ypaBHEHUS; peEIIaTh HECIIOXKHBIC
CIO)KETHBIC 3a/1a4l Pa3HBIX TUIIOB Ha
Bce apudMETHUYCCKUE JICHCTBHS;
CTPOUTH MOJIETh YCIOBHS 3a7aun (B
BU/JIC TaOJIUIIbI, CXEMbI, PUCYHKA WUJTU
ypaBHEHMs), B  KOTOpPOW  JaHbI
3Ha4YCHUs IBYX u3 TPEX
B3aMMOCBSI3AHHBIX ~ BEJIMYHMH,  C
[ENbI0 TOWCKA pEIICHUS 3aJayuH;
OCYILIECTBJISAITh ~ CIOCOO  MOHMCKa
pemieHuss  3amadd, B KOTOPOM
pacCcyXJAeHHe CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO UM OT TpeOOBaHUS K

YCIJIOBHIO; COCTaBJISITh IJIaH
pelieHusl 3a1aul; BbBIICIATh JTaIlbl
pelieHus 3a7a4u;
VHTEPIPETUPOBATH

BBIYMCIIUTENBHBIE — PE3ylbTaThl B
3a7ia4e, UCCIEAOBaTh MOJIYYEHHOE
penieHue 3a/1a4u; BBIJIBUTATh
TUIIOTE3bI 0 BO3MOXHBIX
MpeeabHbIX 3HAYEHUSIX UCKOMBIX B
3a/1aue BEJTMYMH (JIeJaTh IPUKUIKY);




BBIOMPATh MOJIXOIAIIUNA H3yUYECHHbBIN
METOJ JJIsl PEIICHUH W3YYEHHBIX
TAIIOB ~ MAaTeMaTUYEeCKHX  3aJ]ad;
ONEPUPOBATH MTOHATHUSIMU:
yYpaBHEHHE, KOPEHb YpaBHEHUS,
PaBHOCUJIbHBIE ypaBHEHUS, 001acTh
ONpEIEICHUSI YPaBHEHUS;, peuiams

Keadpamele YpaeHeEHUA u
YpPAaeHEeHUA, ce00UMbLE K
K@ddpai’l’ZHblM c noMoulbio

MOAHCOECMBEHHBIX NPeoObPaA308aHULL,
peuams  HeclodCHble K8aOpamHvle
YpasHeHus. c napamempom,
cocmasnsims u peuiams
K6aopammuvie ypasHeHusl, ypasHe s,
K HUM C800swuecs, npu peueHuu
3a0ay Opyaux y4eOHblX Npeomemos,
BbINONHAMb OYEHKY NPABOON0000Us
pe3yIbmamos,  NOAYYaAeMulx — npu
peuteHuu  K8aOpamuvlxX YpasHeHull
npu pewenuu 3a0ay Opyeux y4eomsix
npeomemos; 8blOUpPaAMb
coomeemcmayowue ypasHerus, 0
COCMABIeHUs] MAmemMamuyecKoul
mooenu 3A0aHHOT peanvHou
cumyayuu Ui NpuKIaoHou 3a0aqu;
ymembp UHmMepnpemuposamy
NOJY4eHHbLU npu peutenuu




ypaeHeHus, pe3yivmam 8
KOHmMeKcme  3a0aHHOU  PeasibHOU
cumyayuu uiu NpuxkiaoHou 3a0adu

pewams OpOOHO-UHElHbLE
VPasHeHUs1, 8b10Upamy
coomeemcmayowjue ypasHenus, O
cocmagenusl MamemamuyecKou
Mmooenu 3A0AHHOI peanvHou
cumyayuu uiu NPUKIAoOHoU 3a0ayu,
ymemby UHmMepnpemuposamy
HONY4eHHbLU npu peuienuu
YpasHeHusl, pe3yabmam 8

KOHmMeKcme  3a0aHHOU  PeasibHOU
cumyayuu uiu NpuxkiaoHou 3a0adu
pewiams Hecl0JHCHble YPABHEHUS 8

uenvlx uuciax, peuiamsv YpAaAeHEHU:

suoa x"=a,; pewamsv YpasHeHUs

cnocobom PA3N0IHCEHUS. Ha
MHOJMCUMENU U 3AMEHbL NePeMEHHOU,
peuiams HeCl0JCHble YPABHEHUS 8
Yenvlx 4uciax. pewams npocmoie u
CHIOJICHbIE 3A0ayll PA3HbIX MUNO0S8, a
makoice 3a0ayu NOBbIUUEHHOU
MpyoOHOCMU, UCNOIb308AMb PA3HLIE
Kpamkue  3anucu  Kak — mMooenu
MEeKCmMo8  CAOJNCHbIX  3a0a4 O/
NOCMPOEHUsT NOUCKOBOU CXembl U
peuleHus 3a0a4, paziudams Mooeb




mexcma u Mooenb peueHus: 3a0a4u,
KOHCMpPYuposams K O0OHOU MoOelu
PpeuleHUsl HeCJI0HCHOL 3a0a4u pa3Hble
Moolenu mekcma 3a0adu; 3HaAmv U
npumeHsms 00a cnocoboa noucka
pewieHus 3aoau (om mpebosanus K
yciosuo U om  YClo8us K
mpebosanuro), MOOenuposams
paccysicoeruss npu NOUCKe peuleHus
3a0ay ¢ NOMOWwbIO 2pagh-cxemol,
8b10€/IAMb YMANbL peuleHus 3a0ayu u
cooepoicanue  Kajxcoo2o — 3mand;
yMmems  8blOUpPaAmMb  ONMUMATbHBLIU
MemoO  peuleHus — 3a0a4u U

0CO3HABAMDb 8b100p Mmemooa,
paccmampusams pasziuumvie
Memoowl, HAX00Uumbw paszHvle

pewienusi 3a0adu, eciu 603MONHCHO,
AHANU3UPOBAMb  3AMPYOHEHUs. NpuU

peutenuu 3a0au, BbINOIHAMb
pasnuuHble npeoopazoeas
NpPeONOHCEHHOL 3a0auu,

KOHCMPYUpOo8ams HoBvle 3a0ayul U3
OaHHOlU, 6 MOoM uucie obpamuvle;
UHmMepNpemupoB8amo

BbIYUCIUMEIbHBIE  Pe3YIbmambl 8
3a0ave, UCCIe008amv NOJYUYEHHOe
peuteHue 3a0auu; AHAIUUPOBATND




BCEBO3MOIICHbBIE cumyayuu
83AUMHO20  PACHONIONCEHUSI  O8YX
00beKmo8 U U3MeHeHue  UX
Xapakmepucmux npu Co8MeCmHoM
osudicenuu  (ckopocmu,  8pems,
paccmosiHue) npu peuteruu 3a0a4 Ha
o0gudiceHUe 08yX 00beKmo8 Kaxk 8
O0OHOM, MAK U 8 NPOMUBONOLONHCHBIX
HanpasieHusx; uccneo0o8amo
BCEBO3MOJICHbIE  CUumMyayuu  npu
peuwieHuy 3a0ay Ha O8udceHue no
peKe,  paccmampusams — pa3Hble
cucmembl OMC4éma, 0CO3HABAMb U
00BACHAMb  UOEHMUUHOCHb  3a0aY
PA3HBIX MUNOB, CEA3bI8AIOWUX MPU
genudunbl (Ha pabomy, HaA NOKYNKU,
Ha  O8udiceHue). 8vloeadmsv dmu
BEUYUHbL U  OMHOUEHUSL MEHCOY
HUMU, NPUMEHSMb UX NPU peuleHuu
3a0ad, KOHCMPYUpoBamb
cobcmeennvle  3a0a4  YKA3AHHbLIX
Munos; 6vloeidmsb Npu  peueHuu
3a0au Xapakmepucmuku
paccmampusaemoi 6 3a0aue
cumyayuu, omaudHvle OM pPeanlbHbiX
(me, om KOMOopblX
abcmpazuposanucy),

KOHCMPYUPOBAmMb HOBble CUMyayuu




C Y4émom 3Smux Xapaxmepucmux,
pewams U KOHCMPYUpo8ams 3a0ayu
HA OCHOBE PacCCMOMPEHUs PealbHblX
cumyayut, 8 KOMOopblx He

mpebyemcs MOYHbIU
BLIYUCTUMENTLHBIU pes3yromam,
pewams 3a0a4u HA OBUJICEHUE NO
peke,  paccmampueas — pasHvle
cucmemvl  omcyema;  061A0€mb
OCHOBHbIMU ~ MemoOamMu  peueHusl
CHOJICEMHbBIX 3a0auy:
apugmemudeckuil, areedpauieckul,
nepeoop 8apuUanmos,
2eomempuyeckuil, epaguueckutl,
NpUMEHAMb  UX 8  HOBbIX MO
CPAaBHEHUIO c U3YYEeHHbIMU
CUMYayusx.

I'naBa 4 HepaBenctBa 20 OmnepupoBatb Ha 0a30BOM YpPOBHE

10 Yucnosele HepaBeHCTBa | YucioBble HepaBeHcTBAa. (CBoMCTBa 8 MOHATHUSIMU: MHOKECTBO, DJIEMEHT

U UX CBOMCTBA

YUCJIOBBIX HEpaBeHCTB. I[IpoBepka
CIIPaBEJIMBOCTH HEPABEHCTB IMpHU

MHOXKECTBA, IIOAMHOXKECTBO,
MNPHUHAIJIC)KHOCTL,; OIICPUPOBATL Ha




11 Hepapenctsa ¢ oHO#
MIEPEMEHHOU U UX
CUCTEMEI

3aIaHHBIX 3HAYEHHUSX MEPEMEHHBIX.
Hepasenctro c IIEPEMEHHOM.
Crporue u HeCTpOrMe HEPAaBEHCTBA.

Obnacmo onpeoenenus
Hepagencmea (obnacmo
00Ny CMUMbIX 3HaYeHull
nepemeHHol). IIpoBepka

CIIPaBEJIMBOCTH HEPABEHCTB IMpHU
3a/IaHHBIX 3HAYEHUSIX MEPEMEHHBIX.
PemieHne nMHENHBIX HEPABEHCTB.
CucrtemMbl HEpPABEHCTB C OJHOM
nepeMeHHo.  Pemenue  cucrem
HEPABEHCTB C OJHOW NEPEMEHHOM:
TUHEeUHBIX. M300paxeHue penieHus
CHUCTEMbl HEPABEHCTB Ha YUCIOBOMU
MPSIMOW. 3aNKUCh PELICHHS] CHCTEMBI
HEPABECHCTB. MHOXECTBO, 3JIEMEHT
MHOXECTBA, M1ycmoe, KOHEYHoe,
beckoneuHoe MHOHCECEO0.
[TonmHOXkeCTBO. OtHoEeHue
MIPUHAJITIEKHOCTH, BKJIFOUEHUS,
PaBEHCTBA. [lepeceuenne u
oObeIMHEHNE  MHOXECTB.  Poub
POCCULICKUX YUEHbIX 8 pa3eumuu
mamemamuxu. J1.unep.

10

KonTtpoasubie padotst Ne 7 u No 8

0a30BOM YpOBHE MOHATUSIMH:
YHCJI0BOE HEPaBEHCTBO,
HEPaBEHCTBO, pelieHue
HEpPaBEHCTBA; 3a/JaBaThb MHOXKECTBa
MEPEUNCIEHHEM WX  DJIEMEHTOB,;
HAXOIUTH nepecedeHue,
00beqUHEHNE, IOJAMHOXECTBO B
MPOCTEUIIINX CUTYaLUAX;
HCIOJIb30BaTh rpaduyecKoe
NpEACTAaBIICHHE  MHOXECTB  JUIS

OIIMCAHUs pEAIBHBIX IPOLECCOB WU
ABJICHUM, ITIpU pELICHUU  3a7ay

IPYTUX Y4EOHBIX MIPEIMETOB;
pemarh JMHEUHbIE HEPABEHCTBA U
HECJIOXKHBIC HEPABEHCTBA,
CBOJSAIIIACCS K JIMHCVHBIM;
MIPOBEPATH CIIPABEJIMBOCTh
YHCJIOBBIX HEPABEHCTB; IIPOBEPSTH,
SIBJISIETCS 1 JIJAaHHOE 4HCJI0
peueHueM HEPABEHCTBA,

u300paxkaTb pELICHUs HEPaBEHCTB
Ha YUCIIOBOW IMpsAMOM; pelarb
CUCTEMBI  HECJIOKHBIX JIMHEHHBIX
YpaBHEHHI, HEPABEHCTB;
n300pa)xkaTh PEIICHUS] HEPABEHCTB U
UX CHCTEM Ha YHCIOBOM MNPSIMOM;
ONHCHIBATH OTJIETIbHBIE
BBIJJAOIINECS pe3yJIbTaThl,




IIOJIy4CHHBIE B  XOJE Pa3BUTHUA
MaTeMaTUKM KaK HayKd; 3HaTh
IIPUMEPHI MaTEMaTUYECKUX
OTKPBITUH W UX aBTOPOB, B CBS3U C
OTEYECTBEHHOU 151 BCEMUPHOMN

UCTOPHUEN; IIOHUMATh poib
MaTeMaTuKu B pa3BuTtuu Poccuwy;
onepuposams NOHAMUAMU.
Hepasencmasa, onepuposams
NOHAMUAMIUL., MHOICecmeo,
Xapaxkmepucmuxu MHOICecmaa,
NeMeHm — MHOJcecmedq, — nycmoe,
KOHeuHoe u beckoneunoe
MHOHCEecmeo, NOOMHOIHCECEO,
NPUHAOIEHCHOCD, GKIIIOYEHUE,
PABEHCMBO MHOIHCECME,
onepuposams NOHAMUIMU. CUCTeMA
HepaseHcmas; onpeoensimo
NPUHAOTICIHCHOCMb oliemenma
MHOMHCECMBY), 00beouneHuUIo u
nepeceueHuro MHOdHCECME;
3a0a6amb MHOMCECMBO C NOMOUBIO
nepeyucienus DJIEMEHMO8,
C0BECHO20  ONUCAHUS,  peulams
JIUHElHbLe HepaseHCcmed c
napamempamu, 8b10Upamb

coomeemcmeyrouiue HepaeeHcmed
O/I51 COCMABNCHUS. MAMEMAMUYECKOLL




mooenu 3A0aHHOT peanvHou
cumyayuu Uiy NpukiaoHou 3a0aqi;

ymembw UHmMepnpemuposambo
noJlyYeHHbll npu peuleHuu
HepaeeHcmea pesyibmam 8

KOHmMeKcme  3A0aHHOU  PeanbHOU
cumyayuu Uiy NPUKIAOHoOU 3a0ayu,
cocmasnsims U peuiams, CUCmembl
Hepaeencme npu peuweHuu 3a0ay
opyeux  yueOHbIX npeomemos;
BbINOJIHAMb OYEHKY NPABOON0000Us
pe3yibmamos,  NOIYUaAeMvlx — npu
peutenuu cucmem JIUHEUHbIX
HepaeeHcme npu peuweHuu 3a0au
opyaux  y4eOHblX npeomemos;
8b10Upamo coomeemcmayoujue,
HepageeHcmea Uiy ux cucmemsl, 0Jis
CcOCMaseHusl MamemamuyecKou
mooenu 3A0AHHO peanvHou
cumyayuu Ui NPuKIaoHou 3a0aqi;
ymembp UHMeEPNPemuposamy
HOJYYeHHbLI NPU peulenuy CUCmembl
pe3yibmam 8 KoumeKkcme 3a0aHHOU

PpeanbHoll cumyayuu unu
NPUKTIAOHOU 3a0ayu,
xapakmepu3z06ambo 8K1A0

ebldaiou;uxwz mamemamuKkos 6
paseumue mamemamuxku U  UHbIX




HAy4HblX 06]1616’171671,’ noHumams po.Jib
mamemanmurku 6 padseumuu Poccuu

I'maBa 5 CreneHsp ¢ LeJbIM MTOKa3aTeaeM. DJIIEMEHThI CTATUCTUKHU 11

12 CreneHsb ¢ 1ebIM CreneHb C 1eJbIM TOKA3aTEIEM. 6
IIOKa3aTeNIeM U ee [Ipeobpa3zoBanue IpOoOHO-
CBONMCTBA JIMHEWHBIX BBIPAXEHUW: CIIOKEHHE,

13 DeMEeHTHI CTATUCTHKY | YMHOXEHUE, JejeHue. Tabnuanoe u 4

Kontpoarnas pa6ota Ne 9 rpadguieckoe MPEJICTABIICHUE 1

JaHHBIX, CTOJIOYATble M KPYTrOBbIE
auarpammsl, rpauku, IpUMEHEHUE
auarpaMM U rpaduKoB IS
OMMCAaHUsI 3aBUCUMOCTEN peaslbHbIX
BEJIMYMH, U3BJIeUeHUE UH(POPMALINU
U3 Ta0JuL, AuarpamMm U Trpaduxos.

Mepsl paccenBaHus: pasmax,
oucnepcus u cmanoapmmuoe
OMKJIOHEHue. Cnyyaiinas

W3MEHUYHMBOCTh. 3MEHUMBOCTH IIpu
N3MCPCHUAX. PemanmI/Ie IIpaBHJIa.
BaKOHOMepHOCWlM 6 U3BMEHYUBLIX
elIUHYUHAX.

BemonnaTe HECJIOKHBIC
npeoOpa3oBaHus ISl BBIUMCICHUS
3HAQYEHUM YMUCIIOBBIX BBIPAXKCHUU,

COoACpIKAINX CTCIICHHN C LOCJIbIM
OTPULATCIIbHBIM IIOKAa3aTCIJICM,
BBITIOJIHATD HCCIOXXHBIC

npeoOpa3oBaHus JIPOOHO-TUHEHHBIX
BBIPQXEHUM;  MOHMMATh  CMBICI
3aliCH YMCia B CTaHAApTHOM BUJE,
ormepupoBaTh Ha 0a30BOM YPOBHE
MOHATHEM  «CTaHAApTHAs  3aluch
YHClia»; WMETh TMPEACTABICHUE O
CTAaTUCTUYECKUX XaAPAKTEPUCTHUKAX;

NPEACTAaBIATh JaHHBIC B  BHIE
Tabnui,  JauarpamMM,  TpaduKoOB;
JUTATh uHdopMaIuio,

MPEJACTABICHHYIO B BHUJE TaOJHIIBI,
ayiarpaMMbl, Tpaduka; ONpeAcisTh
OCHOBHBIC CTAaTUCTUUYCCKHE
XapAKTEPUCTUKHU YHUCJIOBBIX
HAa0OpOB; CpaBHHUBAaTh OCHOBHBIC
CTaTUCTUYECKHUE  XAPAKTEPUCTHKH,
MOJYYEHHBIE B TIPOIECCE PEIICHUS
NPUKIAIHON  3aJayd,  H3y4YECHUS
pEAIBHOTO SABJICHUS, ONepupos8amb
NOHAMUSIMU CMENeHUu CMmeneHu C




yenvim ompuyamebHbLM
nokasamenem, onepuposamv
HOHAMUAMU. cmoabuamoie u
Kpyeogvle —ouazpammvl, maodiuybl
OaHHbIX, HAUbOILUeEE U HauMeHbULee

3HaYeHus 8b100pKU, pasmax
8b100pKU, oucnepcusi u
cmaunoapmHoe OmKIOHeHue,
CIY4auHas USMEHYUBOCTND,
onepupogamu NOHAMUAMU
cayuannas UBMEHYUBOCTND,
8bINOJIHAMb npeobpazosanus

OpOOHO-PAYUOHATILHBIX BbIPANCEHUIL:
cokpawjenue Opobet, npugeoeHue
aneebpauyeckux opobell K obwemy

3HaMeHameino, clodicenue,
VMHOMCEHUe, oeneHue
aneebpauveckux opobell, 8036edenue
aneebpauyeckoll opobu 8
HAMYPALbHYIO u uenyio
OMpUYAMENbHYIO cmenenb;
BbINOIHAMb npeoopazo6ans

aneeopauieckux —GulpadceHutl. npu
pewenuu 3a0ay  Opyeux yueOHvix
npeomemos; 8bLINOIHAMb
npeoopazoeanusl BbIPAdHCEHU,
cooeparcawux CcmeneHu ¢ Yervimu
OMpUYAMENbHBIMU  NOKA3aMeNsMU,




nepexooums Oom 3aNucu 8 8uoe
cmenenu ¢ yenvimM OmpuyamenbHbim
nokaszamenem K 3anucu 6 8uoe
0pobu, 8bINONHAMb NPeodpPA308aHUS
u oeticmeust c yuciamu,
3aNUCAHHbIMU 8  CMAHOAPMHOM
sude;,  usenekamv  UHoOpMayuo,
npeodCmasiieHHyr o 8 mabauyax, Ha
ouazpammax, epagukax;
cocmasnsams  maobauysl, CMpPOUMDb
ouazpammuvl U 2paguKku Ha OCHOBe
OAHHBIX, U38IeKamo,
UHMepnpemuposamy u
npeobpazosvieams — UHDOPMAYUIO,
npeoCcmaesieHHyo 8 mabauyax, Ha

ouazpammasx, epaguxax,
ompaicarouyo ceoticmea u
Xapaxkmepucmuxu PeanbHbix

npoyecco8 U A6NeHUll, Onpeoensims
cmamucmuyeckue XapaKmepucmuxu

8b100POK no mabauyam,
ouazpamman, epaghuxam,
8bINOTHAMD cpagHeHue 8
3asucumMocmu  om yeau peuleHus
3a0auu;  pewiamv — HECI0JCHbLE
3a0auu  no  MaAmMeMamuyeckou
cmamucmuxe.

IToBTopenue. Pemenne 3anay. ToroBeie KOHTPOJIbHBIE PabOTHI (32 IEPBOE
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MOJIYTOAME U 32 TOJT)

Htoro 102
9 kaace
Howmep Haumenosanue OcHOBHOE coaepKaHue KonnuectBo XapakTepucTrka
TJ1aBbl/ riaBbl/maparpada 4acoB OCHOBHBIX BUJIOB Y4€OHO
naparpada NEeSATETLHOCTH
I'mama 1 KBanpatnunas pyHkums 22 Haxoaute 3HaueHwe (QYHKIUM T10
1 OyHkunu U ux | [llonatue  ¢ynkuun.  CpoiicTBa 5 3aJJaHHOMY 3HAQUYEHHUIO apryMeEHTa;
CBOIICTBa GyHKIUMil: o0nacTe omnpezaeseHus, HaxXOJWTh 3HAUEHUE apryMeHTa IO
2 KBanpaTHbIl TpeXUeH | MHOXXECTBO  3HAYCHUH, HYJIH, 4 3aJJaHHOMY 3HAa4€HUIO (QYHKIUHU B
3 KBanpatuunas IPOMEXYTKH  3HAKOIOCTOSIHCTBA, 8 HECJIOKHBIX CUTYalMsIX; ONPEIENIATh
GyHKUMA ¥ ee TpaduK | YémHocmv/HeuémHocmo, HOJIOKEHNE TOYKHU o eé
4 Crenennass ~ (yHKIms. | IPOMEXYTKH BO3pacTaHUsA u 3 KOOpJAMHATaM, KOOpPJAMHATBI TOYKHU
Kopens N-ii crenenn yObIBaHUS, HanooIbIIee U 1o €€ MOJIOKEHUIO Ha KOOPJAMHATHOU
KOHTpOJILHBIC pa60T},I Ne 1uu Ne 2 HaUMCHBIIICEC 3HAYCHHUA. 2 IIJIOCKOCTH, IIO rpa(bHKy HaxXOaUThb
Henpepuvignocmo Gyukyuu. 00JacTb OMNPEJENECHUsI, MHOMXECTBO

CpoiicTBa U TpaduK KBaApaTUIHOU
¢bynkuun (mapabona). Ilocmpoenue
epaguxka KeaopamudHou @QyHKYUuu
no  MOYKaM. IIpeobpazosanue
epaguxa yukyuu y=f(x) 011
nocmpoeHus.  2pa@uxkos  QyHKyull
éuoa  y=af (kx+b)+c. Ipaguk

. k
QyHKYUli y=a+ =3 Haxoxnenue
X+

byHKIINH,
3HAYEeHUU,

HyJIEM KBaJIpaTUYHOMN
MHONCECMBA

3HAYEHUH, HYJIH byHKINH,
MPOMEKYTKHU 3HAKOIOCTOSIHCTBA,
MIPOMEKYTKHU BO3pacTaHUs u
yOBIBaHUS, HauOoJbIIee "

HaMMEHbIlIee 3HAYEHUs (PYHKIUU;

IpPOBEPATh, SBISAETCA JIM JaHHBIN
rpaduk rpagukom 3a1aHHOMN
byHKUIAA KBaIpPaTUYHOM;

UCIIOJIb30BaTh TI'paUKu peajbHbIX
MPOILIECCOB W 3aBUCUMOCTEH ISt
OTIPEICIICHUS ux CBOMWCTB




NPOMedICYMKOE 3HAKONOCMOAHCMEA,
NPOMedICYMKOE ~ MOHOMOHHOCHIU.
I'pagux pynryuil y=3%x

Hcnonvsosanue ceoiicms @yHxyuti

npu peuteHuu VpAagHeHU.
Keaopammnuuii MpéxUieH,
pasnoodfcenue K8AOpamuo2o

mpéxwzeHa HA MHOacumeiu.

(HamOoJbIIINE u HaWMEHbBIITNE
3HAUYEHUS, IPOMEXYTKU
BO3pacTaHusi W yObIBaHUA, 00JIaCTH
MOJIOKUTEIBHBIX W OTPULIATEITHHBIX
3HaUEHUW W T.0.); ONpPEHeNsATh
pUOINKEHHBIC 3HAYCHUS
KOOpJIMHAT  TOYKH  IEepPeCceUeHUs
rpagukoB (GyHKIMI; onepuposamo

NOHAMUAMU. @yHKYUOHAIbHAS
3a8ucumocms,  QYHKYUs, 2pagux
@yHryuu, cnocobwvl 3a0anus

@yHKYyuU, apeymenm u 3Ha4eHue
@dyukyuu, obaacmev onpeoeneHus u
MHOJICECmB0  3HAYeHUull  QyHKYuuU,

HYU @yHryuu, NPOMENCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMb @yHryuu,

YEMHOCMb/HEUEMHOCMb — DYHKYUU,
cmpoums epaurku  K8aopamuyHou
@yHKyull, ucciedosams QYHKYUo no
eé epaghuxky,; HAxooumv MHONCECEO
BHAYeHUll,  HYAU,  NPOMENCYMKU
3HAKONOCMOSIHCMEA,

MOHOMOHHOCMU K8aAOpAMuyHo
@yHKYUY,  ULTIOCMPUPOBAMb  C
nomowplo  2paguxka  peanvbHyio
3Q8UCUMOCMb ULU NPOYecC NO UX
Xapakmepucmuxkam,




UCNONIBL306AMb CBOUCMEA U 2PAPUK
K8aOpamuyHou dyrKyuu npu
peuwienuu 3a0ay u3 Opyeux yueOHvix
npeomMemos ux Xapaxkmepucmukam,
onepuposamv NOHAMUAMU  2PAPUK

@dyHryuu, cmpoums  2paguxu
JIUHELHOU, K8AOpamuiHou OYHKYuUl,
0bpammuol  NPONOPYUOHATLHOCTIU,

dyukyuu uoa: y=a+L, y=+x,
x+b
y=§/;, y=|x

Ha npumepe K8aopamuyHou
@yHKkyuu, UCNOIL3068AMb
npeobpazosanus epaguxa Qyukyuu
y=f(x) 01 nocmpoeHnus epaghukos
@yHxyui y=af (kx+b)+c;
packnaovieamsy — Ha - MHOdCUMENU
K8AOpammubvlli  MpEXYJIEeH.

)

I'1aBa 2 YpaBHEHUS U HEPABEHCTBA C OJJHOM IEPEMEHHONU 14
3) YpaBHEHUST C OOHOU buxeaopammnwie VpasHeHusl. 8
TIEPEMEHHOU Memoovr  pewenus  ypasHeHUll:
6 HepaBeHCcTBa ¢ OAHOM | MemoO  3ameHbl nepemeHHol. 5
TIEPEMEHHOU Ypasnenus, ceooumvie k nunenbim
KontponbHast padota Ne 3 u K8AOPAMHbBIM. Pemenue 1
MIPOCTEUIINX JPOOHO-TMHEHHBIX
ypaBHeHUH.  Pewienue  OpooOHO-
PAYUOHATIbHBIX YpaeHeHull.

Keaopamnoe mnepagsencmeo u eco

OnepupoBatb Ha 0a30BOM YPOBHE
MOHATUSIMU: HEPABEHCTBO, PEUIEHUE
HEPaBEHCTBA; IPOBEPSTH, SBISETCH
AU JJaHHOE€  YHUCIO  PEUIEHUEM
HEPABEHCTBA; M300pa)kaTh PEIICHUS
HEPABEHCTB HA YHUCIIOBOM IIPAMOMU;
1o rpaguKy HaxoIUTh MPOMEXKYTKU
3HAKOTIOCTOSIHCTBA; U300pakaTh
pelIeHUs] HEPaBEHCTB U HUX CUCTEM
Ha YHCIIOBOM MPSIMOM; OIHMCHIBATH




pewenus. Pewenue keaopamHvix
HepaseHCma: UCNnOb308AHUE
ceolicme u epaghuka KeaopamuuHou
@yHKyuu,  Memoo  UHMEPBAlO8.
3anucoy  pewenus  K8AOPAMHO20
HepaseHcmad. Pewenue
Keaopamuwvix HepaseHcme. Pewenue
yenolx U OpOOHO-PAYUOHATLHBIX
HEepaseHcme MemoooM UHIMEPBATLOS.
Pemenue cucreM HEpPaBEHCTB C
OJTHOM MEePEeMEHHON: KB8AOPAMmHbIX.
Vpasnenus 6 yenvix  uucnax.
Hcmopusi 6éonpoca o naxodxcoenuu
Gdopmyn KopHel  aneebOpauyeckux
VpasHeHuti  cmenewuet,  OONLUUUX
yemovipex. H. Tapmanvsa, /[]orc.
Kapoano, HX. Abenwv, 3.1anya.

OTJIEIIbHBIC BBLAAIOLINECS
pe3ynbTaThl, IIOJIYYEHHBIE B XOJIE
pa3BUTHS MaTEMaTUKH KaK HayKW;
3HaTh IPUMEPBl MaTEMaTUYECKUX
OTKPBITUM U UX aBTOPOB, B CBS3U C
OTE4YECTBEHHOU 51 BCEMUPHOMN
HUCTOPHUEN; [IOHUMATh poib
MaremMaTuku B passutuu Poccuy;
onepuposeamv NOHAMUAMU: CUCTIEMA

HepageHcms, onepuposamu
NOHAMUAMU: @yHKyuonanoHas
3asucumocms,  QyHKYus, 2pagux
QyHrkyuu, NPOMEIHCYMKU
3HAKONOCMOAHCMBA;,  ONEPUPOBAMb
NOHAMUAMU: Hepaeencmaa;

UCnoIvL308amMb  Memoo UHMEPBAIos
0Nl peuwleHusi yemvlx u OpoOHO-

PAYUOHATIbHBIX HepaeeHcme;
peuwiamao HepaseHcmea c
napamempamu, 8b10Upamy

coomeemcmeyowue  HepageHcmad
0JIs1 COCMABIeHUS MAMeMamuiecKkou
Mooenu 3A0AHHOU peanvholl
cumyayuu uiu NpuKiaoHou 3a0avu;
ymems UHmMepnpemuposams
NOJYYeHHbIU npu peutenuu
HepaseHcmea pe3yivmam 8
KOHmeKcme  3A0aHHOU  PeaibHOl




cumyayuu uiu NpuKkiaoHou 3a0avu;
coCmasnams U pewams, CUucmembvl
HepageHcme Npu peuieHuu 3a0ay
opyeux  yueOHbIX npeomemos;
BLINOJIHAMb OYEHKY NPA8ooNnoo0oous
pe3yibmamos,  Noayyaemvlx — npu
peutenuu cucmem JIUHEUHbIX
HepageHcme npu peuwieHuu 3a0ad
opyeux  yuyeOHbIX npeomemos;
8b1OUpamy coomeemcmayoujue,
HepageHcmea Uiu ux cucmemvl, O/
COCMasens. MamemamuyecKkou
Mooenu 3A0AHHOU peanvHou
cumyayuu uiu NpuKkiaoHou 3a0avu;
ymembp UHmMepnpemuposamy
NOJYYeHHbLL NPU peleHUu’ CUCmembl
pe3yibmam 8 KOHMmeKCme 3a0aHHOl
PeanvHou cumyayuu Uiy NPUKIaoHou
3a0avu;, CcocmagiAmv U peuams
K68aopammbvie ypaeHeHUs, YPaAGHeHUs,
K HUM c8005Awuecs, npu peueHuu
3a0a4 Opy2ux y4eOHviXx npeomemos;
peuamo OpOOHO-TIUHElIHbIe
VPasHeHUs1, 8v1OUpamo
coomeemcmayowue YpasHeHus, 0Jis
COCMAaBeHUs. MamemamuyecKou
Mmooenu 3A0AHHOU peanvHoul
cumyayuu uiu NpuKkiaoHou 3a0avu;




ymems UHMepnpemupo8ams
NOJIYYEeHHbII npu peuteHuu
YpaeHeHus, pe3yibmam 6 KOHMeKcme
3A0AHHOU PeanbHOU CUMyayuu uiu
NPUKIAOHOU  3a0a4u,  peuams
HECNIOJCHbIE  VPABHEHUs 8 YeblX
yucnax, pewamv YpasHeHus 6uod

"=a; peuiams VpasHeHus.
cnocobom DPA3N0HCEHUS. Ha
MHOJMCUMeENU U 3aMeHbl NePeMeHHOU,
cmpoums 2pauKku  K8AOpamu4Hol
QYHKYUll, Xapakmepuzosams GK1A0
BLIOAIOWUXCS  MAMEMAMUKO8 8
passumue MamemMamuky U  UHbIX
HAY4HbIX obaacmeli, NOHUMAMb POJib

mamemanuku 6 paseumuu Poccuu

I'n1aBa 3 YpaBHEHUSI U HEPABEHCTBA C IBYMs] IEPEMEHHBIMU 17
7 VYpaBHeHHsT C AByMs | YpaBHEHUE C IBYMs IEPEMEHHBIMU. 10
NEPEMEHHBIMU ¥ HX | MeTOAbI peleHus] CUCTEM
CUCTEMBI YpaBHEHUH C ABYMS NIEPEMEHHBIMU:
8 HepaBenctBa ¢ aByMs | epaguueckuii Memoo, METOA 6
NMEPEMEHHBIMH ¥ WX | [IOJCTAaHOBKH, METOJ CIIOKCHMUS.
CUCTEMBI AHanu3 BO3MOYKHBIX CUTyallui
KontposnbHas pabora Ne 4 B3aMMHOI'0 PACIIOIOKEHUS 1

00BEKTOB MPH UX IBUKCHHH,
COOTHOIIIEHUS] O0BEMOB
BBITIOJTHSACMBIX pa0dOT IIpH
COBMECTHOI paboTe.

Onpenensite NpUOIKEHHBIE
3HAYCHUS KOOpJIMHAT TOYKHU
nepecedyeHuss rpaduKoB (PYHKITUH;
Onepupo8amv NOHAMUAMU: CUCEMbL
ypasHeHui;,  cmpoums  2paguxu
K8aopamuyHou @ynxyuil,
ucciedogamv  (ymKkyuro  no - eé
epaghuxy; pewiamsv npocmvlie U
CJIOJICHbIE 3A0ayl PA3HLIX MUNO8, d
makaice 3a0aqu NOBbIUUEHHOU
MpPYOHOCMU, UCHONbL308AMb PA3HbLLE
Kpamkue  3anucu  Kak — Mooenu




MEeKCmMo8  CHOJCHBIX  3a0a4y  OJis
NOCMPOEHUsT NOUCKOBOU CXeMbl U
peulenus 3a0ay, pasiuyams Mooeib
mexcma u mMooenb peuleHus 3a0ayl,
KOHCMPYUpoeams K OOHOU MOoOenu
pelueHUs HeCl0HCHOU 3a0ayu pasHbvie
MoOeu mexkcma 3a0ayu; 6blOeasimb
amanvl  peuleHus 3a0ayqu u
cooepocanue  Kaxcooeo — amana;
yMems  8bI0UPAMb  ONMUMATbHBLU
Memoo  peuleHus 3a0ayqu u

0CO3HABAMDb 8b100p Mmemooa,
paccmampusams pasiuymbvie
Memoowl, HAX00umow pastvle

peutenus 3a0aqu, eciu B03MONCHO,
AHAU3UPOBAMb  3aMpPYOHeHUs. Nnpu
pewenuu 3a0au;
UHmMepnpemuposamy

BbIYUCTUMENbHBIE  Pe3VTbmambvl 8
3adave, uccie0o8amv NOJYYUEHHOE
peutenue 3a0avu; AHATUZUPOBAMD
8CEBO3MOICHbBIE cumyayuu
83AUMHO20  PACHONONCEHUS  08YX
00vbeKmo8 U USMEHeHue  Ux
Xapaxkmepucmuk Hnpu COBMeCHHOM
o0sudiceHuu  (CKOpocmo, epems,
paccmosnue) npu peueHuly 3a0a4 Ha
ogudiceHue 08yX 00BEKmMos8 KaK 8




O0OHOM, MAK U 8 NPOMUBONOTIONCHBIX
HanpasieHusx, uccieooeamo
BCEBO3MOJICHVIE — cumyayuu  npu
peuwlenuu 3a0a4 Ha O08udiceHue no
peKe,  paccmMampueamev — pasHbvie
cucmemvl Omcyéma.

I'1aBa 4 ApudmeTnueckasi U reOMeTpHUecKas MPOrpeccuu 15

9 Apudmernueckas Uucnosas MOCJIEA0BATEIbHOCTb. 7
Iporpeccust [Tpumepst YHUCIIOBBIX

10 ['eomeTpuyeckas NOCJIEN0BATENBHOCTEN. 6
IpOrpeccust beckoHeuHbIe MOCIEI0BATEILHOCTH.

Konrponbusie padotel Ne 5 u Ne 6 | ApudmMernueckas mporpeccust U eé 2

CBOMCTBA. I'eomeTpuueckas
nporpeccus. Dopmyna obwezo
YjleHa U CyMMbl N NEPBblX UIeHO8
apugmemuueckol 2eomempuieckoll

u npoepeccui.  Cxooawancs
2eomMempuiecKast npoepeccus.
3aoaua  Jleonapoo  Iluzanckozco

(Dubonayuu) o Kpoauxax, uucia
Dubonauyu. 3aoava o waxmamHou
docke. Cxooumocmo
2eoMempu4ecKoll npo2peccuu.

OnepupoBatb Ha 0a30BOM YPOBHE

HNOHATUSMHU:  TIOCJIEJOBATEIbHOCTb,
apumerrnyeckas nporpeccus,
reOMETpUYECKast IIPOrpeccus;

pelmarb 3aJadyd Ha MPOrPECCUH, B
KOTOPBIX ~ OTBET  MOXET  ObITh
MOJIYYEH HEIMOCPEICTBEHHBIM
I1OJICYETOM oe3 MIPUMEHECHUS
dbopmyll; ONHCHIBATH  OTAEIbHBIC
BbIJIAIOIIIAECS pe3yJIbTaTHI,
MOJyYEHHBIE B  XOJE€  Pa3BUTHUS
MaTeMaTUKH KaK HayKd; 3HaTh
IPUMEPHI MaTeMaTUYECKHUX
OTKPBITUM M UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOU u BCEMUPHOU
VCTOPHUEH; [IOHUMATh pOJIb
MaTteMaTUKu B pa3Butuu Poccuu;
onepuposama NOHAMUAMU.
nocn1e008amenbHOCHb,
apugmemuyecxast npoepeccus,
2eomempuyeckas nNpozpeccust;
pewams 3a0a4u Ha




apugmemuueckyro u
2eoMempuyecKyio npozpeccuio,
Xapakmepu3zo8ambu 8KIAO
8bI0AIOUUXCA  MAMEMAMUKO8 8
pazeumue Mamemamuxu U UHBIX
Hay4uvlx obnacmetl, NOHUMAMb POJib
Mmamemamuxu 6 pazsumuu Poccuu

I'aBa 5 DneMeHThl KOMOMHATOPU

KW ¥ TEOPUHU BEPOATHOCTEU

13

11 DIIeMEHTHI
KOMOMHATOPUKHU

Cny4daitnbie OTIBITHI
(dKCIIEpUMEHTHI),  DJIEMEHTapHbIC

12 HauvansHbIe cBEIEHUS
U3 TEOpUHU
BEPOSITHOCTEU

Cliy4yaliHble  COOBITHSL  (MCXOJIBI).
BepositHoCTH DIIEMEHTaPHBIX
coObITuii. COOBITHA B CIy4alHBIX

KonTponbnas padorta Ne 7

AKCTIEPUMEHTAX u
0JIaronpUATCTBYIOIINE

3JIeMEHTapHbIC COOBITHSI.
BepositHOCTH cily4ailHBIX COOBITHIA.
OneiTBl C  PaBHOBO3MOXHBIMH
3JIEeMEHTapHBIMU COOBITHUSIMH.
Kiaccnueckue BEPOSITHOCTHBIE
OMBITHI C WCIOJIB30BAHUEM MOHET U
KyOUKOB. [IpencraBnenue
COOBITUH C TMOMOIIBIO JUATPAMM
Diinepa. [IpoTHBOIIONOKHBIE
CcOOBITHS, 00BEeTMHEHHE u
nepeceyenre coObiTuil. IIpaBuiio
CII0KEHHUS BEPOSATHOCTEN.

Cnyuaitnbiit Be10Op. [IpeacraBnenue

BriOupaTts moaxoasmuii U3y4eHHBIH
METOJ JUISI PENIEHUH W3YyYEHHBIX
TUIIOB  MaTEeMaTHYCCKUX  3ajady;
OIHNCHIBATH OTIEJIbHBIEC BEIIAIOIIACCS
pe3ysbTaThl, IMOJYYEHHBIE B XOJ¢E
pa3BUTHUA MAaTEMATUKU KaK HAYKH;
3HaTh MPUMEPHI MATEMATUYECKUX
OTKPBITUM M WX aBTOPOB, B CBSI3U C

OTEYECTBEHHOU u BCEMUPHOU
HUCTOPHUEH;

IIOHUMATh POJIb MATEMAaTHKH B
pa3BUTHUU Poccuu;
Xapaxkmepuszoeamb 8K1a0
8LIOAIOWUXCA  MAMEMAMUKOE

pazeumue Mamemamuxu U UHBIX
Hay4uwlx obnacmetl, NOHUMAMb POJib
mamemamuxu 6 paszsumuu Poccuu;
umems npeocmasnenue 0
8eposimHocmu CAYHAUHO20
CcOObIMUS, OYEHUBAMb BEPOSMHOCHb
coObLIMUsL 8 NPOCMEUUUX CAY4asx;




OKCIICpUMEHTA B BHJAC JCPCBA.

HesaBucumeie COOBITHSI.
YMHO)EHUE BEPOSTHOCTEU
HE3aBHUCUMBIX COOBITHIA.

[TocnenoBarenbHble  HE3aBUCHMBIC
ucnbiTanus.  IIpencraBimenne o
HE3aBUCUMBIX COOBITUSAX B )KU3HHU.
IIpasuno VMHOICEHUA,
nepecmamnosKu, ¢haxmopuan 4ucia.
Couemanusa u uucio couemauui.
Dopmyna yucaa coyemaHuli.
Tpeyeonvnux Ilackans. Onvimsl ¢
OONLUIUM YUCTIOM PABHOBOIMONCHBIX

NEeMEHMAPHBIX coobimuil.
Bviyucnenue  geposmuocmei 8
onvimax c npumMeHeHuem
KOMOUHAMOPHBIX dopmyn.

Hcnbitanus bepnymm. Ycmex u

Heymada. BepositTHocTH cOOBITHI B

CepHUU UCIIBITaHUN bepryiu.
3HAKOMCTBO CO CIIy4aiHBIMU

BEJIMYMHAMU Ha puMepax
KOHEYHBIX JIUCKPETHBIX CIIyYaWHBIX
BEJIVYNH. Pacrnipenenenue
BEPOSATHOCTEM. MaremaTuueckoe
OKHUJIaHUE. CBOJCTBO
MaTEMAaTUYECKOTO 0KUJIAHHUS.

ITonsaTtue o 3aKoHe OOJNBIINX YHMCE]L.

umeniv npedcmaeﬂeﬂue o poiu
npakmu4ecKu Oocmoeepnblx u
MAjlI06EPOAMHbBLX co6wmuu";
OYEHUBANb 6€POAMHOCMb pedlbHblX
cobvimuil U AGNEHUL 6 HECNONCHBIX
cumyayusx, 081a0ems  OCHOBHbIMU
memooamu peweHusl  CrodHCeninvlx

3a0au. apughmemuueckuii,
aneebpauyeckull, nepebop
8apuUaAnmMos, 2eomempudecKull,

epaguueckull, nNpuUMeHAMb UX 8
HOBbIX NO CPABHEHUIO C U3YYEHHbIMU
cumyayusx; onepupogamu
NOHAMUAMU.  CAVYAUHLIU  ONbIM,
CAVHAUHbLL ~ 8bIOOp,  UCHBIMAHUE,
aneMeHmapHoe cayyaiHoe cobvimue
(ucxo0), knraccuveckoe onpedenexue
8EPOSAMHOCMU CIYYAUHO20 COObIMU,
onepayuu Hao CAYHAUHbIMU
cobobimusIMu, npeocmasisims
ungopmayuio ¢ NOMowblo Kpyeos
Dinepa;  pewamv  3a0auu  NO

KOMOUHamopuke u meopuu
8eposmHocmetl Ha OCHOBe
UCNONb308AHUSL U3VYEHHBIX MEMOo008
u 000CHO8bIBAMD peuieHue;
Xapaxmepu3o6amso 8K1A0

eblda}ou;uxm mamemamuKkoes 6




N3mepenue BEPOSTHOCTEN.
[Ipumenenne  3akoHa  OOJBIIMX
YHCeJI B COLUOJIOTUH, CTPAXOBAHUH,
B 3/[pAaBOOXPAHEHUHU, OOCCIICUCHUU
0e30macHOCTH HACEJICHUS B
Ype3BbIYAWHBIX CUTYyalUsX. Mcmoku
meopuu 8epoOsIMHOCMELL. CMPAxX080e
oeno, azapmuule uepul. b.Ilackany,
A. bepuynnu.

paseumue mamemamuku U  UHbLIX
HAy4HbvlX 06]261017’161/7,' NOHUMAams poJib
mamemanmurku 6 passumuu Poccuu

[ToBTopenwne. Pemenne 3amayd. UToroBeie KOHTPOJIbHBIE PAOOTHI (32 TIEPBOE

MOJIYTOAME U 32 TOJT)

23

Hroro
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OIIMCAHUE YYEBHO-METOAUYECKOI'O
N MATEPHAJIBHO-TEXHUYECKOI'O OBECIIEYEHHSI
OBPA3OBATEJBbHOU JEATEJIBHOCTH

HopmaTuBHbBIE JOKYMEHTBI, IPOrPaMMHO-MeTOANYECKOoe o0ecrieyeHue,
JIOKAJIbHbIE AKThI

1. denepanbHbIl TOCYyAapCTBEHHBIM 00pa30BATEILHOIO CTaHJAapTa OCHOBHOTO
oOmrero obpaszoBanus (npukaz Munoopuayku P® ot «17» nexabpst 2010 roga Ne
1897) ¢ usmenenusimu (npuka3z Munoo6paayku PD ot «29» nexabpst 2014 roma No
1644);

2. TlpumepHast ocHOBHasi  00pa3oOBATENLHON MPOTPaMMbl OCHOBHOTO OOIIETO
oOpazoBanus (pemieHue GenepaabHOro yaeOHO-METOINYECKOT0 OOBEIUMHECHHS TI0
obmeMy oOpazoBanuto oT «8» ampens 2015 roma Ne 1/15).

Y4eOHo-MeToquYeCKHEe MATEPHAJIBI
1. YMK

Anrebpa. 7 kmacc : y4eb. s oOuieobpazosar. yupexaenuin / FHO.H.
Makapserues, H.I'. Munatok, K.M. Hemkos, C.b. CyBopoBa; non penakuueit C.A.
Tensaxosckoro. — M : [Ipoceemenue, 2013 — 256 c. : ui.

. Anrebpa. 8 wiacc : yueO. mius obOmieoOpaszoBat. yupexaenuit / FO.H.
MakapsiueB, H.I'. Munatok, K.1. Hemkos, C.b. CyBopoBa; noja penakuueit C.A.
TensikoBckoro. — M : IIpocewenue, 2013 — 287 c. : ui.

Anrebpa. 9 kmacc : ydeb. mis oOmieoOpazosar. yupexaenuin / FHO.H.
MakapsiueB, H.I'. Munatok, K.1. Hemkos, C.b. CyBopoBa; noa penakuueit C.A.
TensikoBckoro. — M : [IpocBewenune, 2014 — 271 c. : un.

2. IleuaTHble OCOOUS

2.1. Kommnekt Tabmmi «Matematuka. Anredpa. 7-11 kmace». Harnmsgaoe mocoone
/ M.: Cnextp-M

2.2. IlopTpeThl yUEHBIX-MAaTEMATUKOB. JIeMOHCTpAIIMOHHBIA MAaTEPUAIT JIJTS IIKOJIbI
/ M.: Atipuc-Jlunaktuka

3. KomnbrorepHbie 1 ”HGOPMAITMOHHO-KOMMYHHKAMOHHBIE CPeICTBA
00y4eHus

3.1 Dnexrponnoe uznanue «Martematuka, 5-11 kiacc. [Ipaktukym», 3A0 «1C».
3.2 DnexktpoHHoe u3ganue «OTkpeiTags MatemaTuka 2.5. OyHKIUH U TpadUuKu»,
00O «Du3ukoH».

4. UupopManlMOHHbIC HCTOYHUKH

4.1. http://fcior.edu.ru/ - eariHOE OKHO AOCTYIA K 00pa30BaTEIbHBIM pecypcaM
[maTa obpamenus: 17.06.2015]

4.2. http://school-collection.edu.ru — exuHas KoJuIeKIus UGPOBHIX
o0pa3oBaTeNbHBIX pecypcoB [aaTta obpamenus: 17.06.2015]



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

4.3. http://www.fipi.ru/ - denepanbHblii HHCTUTYT MEIArOTUIECKIX H3MEPEHUI:

HOpMAaTUBHO-TIpaBoBas 6aza OI'D, oTkpeIThIN OaHk 3amanus OI'D (MaTemaTHka)
[naTa obpamenus: 17.06.2015]
4.4. http://alexlarin.net/ - uadopmaronHas moaAepKKa IpH MoaAroroske k OI'D

1o MaTteMatuke [faara oopamenus: 17.06.2015]
4.5. http://sdamgia.ru/ - o6pazoBaTeIbHBIN TOPTAIT AJIsI TOJATOTOBKH K SK3aMEHaM

[maTa obpamenus: 17.06.2015]

5. TexHnuyeckue cpeacrsa
5.1. IlepcoHanbHBIN KOMIIBIOTED
5.2. MynbtumeauiiHas 10cka

6. YueOHO-TpaKkTHYECKOE 000pPYyA0BaHME
6.1. AynuTopHasi 10CKa ¢ MArHUTHOM MOBEPXHOCTHIO M HAOOPOM MPUCTIOCOOTIECHU I
TSl KpeTUIeHUsI TabJInIl

6.2. Jlocka MarHuTHasi ¢ KOOPAMHATHOMN CETKOU
6.3. KoMIJIEKT HTHCTPYMEHTOB KJIACCHBIX: JIMHEHKA, TPAHCTIOPTHUP, YToJbHUK (30°,
60°), yronbauk (45°, 45°), UMPKYIb

IJTAHUPYEMBIE PE3YJIbTATBI U3YYEHUA YYEBHOI'O

HPEAMETA

BbInyCKHUK HAYYUTCH B
7-9 kiaaccax
(1J151 MCIIOJIL30BAHMS B
NOBCEIHEBHOM sKM3HHU U

BohInyCKHMK MOJTYYHT
BO3MOKHOCTh HAYYUThCH B 7-
9 kJaaccax aJ1d o0ecredeHus
BO3MOKHOCTH yCIIEIIIHOT O

obecreueHust NMPOI0JIsKeHHsI 00pa30BaHUA
BO3MOKHOCTH YCIIELTHOTO | Ha 02a30BOM M yIJIy0JEHHOM
NPOAOJIKEHUS YPOBHSIX
oOpa3oBaHusi HA 02a30BOM
YPOBHeE)
JIeMeHThI -OnepupoBath Ha 0a30BoM | - Onepuposamv’ noHAMUAMU.
TeOpHH MHOKECTB | ypoBHE® NOHATUSIMU: | onpeodenenue, meopema,
/| MHOKECTBO, AJIEMEHT | aKcuoma, MHOHCECmEo0,
MATeMATH4eCKOil | MHOYKECTBA, Xapakxmepucmuky MHOMCECmad,
JIOTUKH ITOJIMHOKECTBO, INeMEHm MHOMHCeCmea, nycmoe,
MPUHAJITIEAKHOCTB; KOHeyHoe U  OecKkoneuHoe
-3a]1aBaTh MHOXECTBA | MHOMCECHBO, NOOMHOICECEO,
MepeyucIeHueM UX | NPUHAOTIEHCHOCMb, BKIIOYEHUE,
AJIEMEHTOB; PABEHCINBO MHOMCECMEB,
-HAXOJUTh  TEPECEUEHUE, | - U300paxcamsv MHOHCECMEa U

131ech ¥ nanee — pacrno3HaBaTh KOHKPETHBIE IPUMEPBI OOIIMX HOHSATHI [0 XapaKTEPHBIM PU3HAKAM, BBINOIHATH
JIEACTBHS B COOTBETCTBUU C OTIPEICIICHUEM U MPOCTEHIIIMMHU CBONCTBAMH MOHSTHI, KOHKPETU3UPOBATH MPUMEPAMU

o011I[1e TTOHSITH.

2 351ech U jasee — 3HATh ONpPEJIECHUE OHATHS, YMETh MOSCHATh IO CMBIC]I, YMETh MCIOJIb30BaTh IIOHATHE U €r0
CBOWCTBA NIPH NMPOBEACHUH PACCYKICHHH, TOKa3aTEeIbCTB, PEIICHNH 3a/1aY.



http://www.fipi.ru/
http://alexlarin.net/
http://sdamgia.ru/

00BeUHEHHE,
ITIOMHOKECTBO B
MPOCTEUIIINX CUTYalIUSIX;
-OlepupoBaTh Ha 0a30BOM
YPOBHE TIOHSATHUSIMU:
ONpENECITICHHUE, aKcuoma,
TeopeMa, J0Ka3aTeabCTBO;
MPUBOJUTh TMPUMEPHl U
KOHTPIIPUMEPDI TUTST
MOJITBEPKHECHUS CBOHX
BBICKa3bIBAaHUH

OMHOUIEHUE — MHOMCECm8  C
noMowbio Kpy208 Junepa,

- onpeoensimo
NPUHAONEHCHOCMb  INeMeHmda
MHOJICECmsy, 00beOUHeHUI0 U
nepeceyeHur0 MHOXCeCms;

- 3a0a8amv  MHOHMCECMBO C

nomMoubio nepeducienusd
AJIEMEHNI0E, CJI06E€CHO20
ONnucaHus,

- onepuposamv NOHAMUAMU:
8bICKA3bIBAHUE, UCTMUHHOCTL U
JIOHCHOCD 8bICKA3bIBAHUS,
ompuyaue 8bICKA3bIBAHUL,
onepayuu Hao
BbICKA3LIBAHUAMU. U, WU, He,
YCi06Hble 8bICKA3bIBAHUS
(umnauxayuu);

- cmpoumb  BbICKA3bIGAHUS,
OMPUYAHUS BbICKA3bIEAHULL.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTHUX

Mpe/MEeTOB:

- UCIIOJIb30BaTh
rpaduueckoe
NPEICTaBIICHUE MHOMXECTB
JUISL ONUCAHMS PeaJbHBIX
MPOLIECCOB U SIBJIICHUU, TIPU
pelmeHun  3a7ad  JIpyrux
y4eOHBIX MPEIMETOB.

- cmpoumsp yenouxu
VMO3AKTIOYEHUL ~HA  OCHOGe
UCNONIL30BAHUA NPABUIL IOCUKU,
UCNOIL3068AMb MHOJICECMEA,
onepayuy ¢ MHOHCeCMeamu, ux
epaghuveckoe npeocmasienue
0/151 ONUCAHUSL PEATIbHBIX
npoyeccos u s18J1eHUll

Yuciaa

- OnepupoBaTh Ha 6a30BOM
YpPOBHE ITOHSTUSIMU:
HaTypaJbHOE YUCIIO, LIEJI0e
YHCIIO, OOBIKHOBEHHAS
ApoOb, necsTUYHAs APoOb,
CMeIlIaHHas TpoOb,
palroHaIbHOE YHUCIIO,
apupMEeTHICCKUIMA
KBaJIpaTHBIN KOPEHb;
-MCIIOJIb30BaTh  CBOMCTBA
YHCEN U MPaBuia JIeUCTBUN
npu BBIITOJTHCHU U
BBIYHCJICHU;
-MCIO0JIb30BaTh  MPU3HAKHU
IeIMMOCTH Ha 2, 5, 3, 9, 10

- Onepupoeamb NOHAMUAMU.

MHOMHCECBO HAMypanibHbLX
yucell,  MHOJHCECmEO  YenblxX
yucell, MHOMHCECME0
PAYUOHATIbHBIX uucer,
UpPAYUOHAIbHOE uuco,
K8aOpamHuwlli KOpeHb,
MHOMHCECMBO OeUCMBUMENbHbIX
yucer, ceomempuyeckas
uHmepnpemayus

HAMypaibHbIX, yenovlx,
PAYUOHATIbHBIX,

OeticmeumenbHblLX uuceli,
- noHumams U  OOBACHAMDb
CMbICT l’lO3MIxﬂxl0HHOﬁ 3anucu




IIpu BBITTIOJTHCHHUH
BBIYHUCJICHUHA M PEIICHUA
HCCJIOXKHBIX 3aaa4,

HamypajibHOcO Hucia,
- 6blNOJIHAMb 6bl4UC/IEeHUA, 6
mom 4ducie C UcCnoib3oedrHuem

- BBIMONHITH OKPYTJICHUE | nPUEMO8 PAYUOHATBHBIX
paliOHAJIbHBIX  YHCEN B | 8bIYUCICHULL,
COOTBETCTBHUH C|-  6bINOIHAMbL  OKpYy2lleHue
MpaBUJIaMu; PAYUOHATLHBIX yucern c
-OLICHUBATH 3HAYEHUE | 3dOAHHOU MOYHOCMbBIO;
KBaJPaTHOTO KOPHS W3 | - CPABHUBAMb PAYUOHAIbHbLE U
MOJIOKUTENBHOTO  TICJIOTO | UPPAYUOHATIbHBIE YUCIA,
qHCIIa; - npeocmasiaims payuoHaIbHOe
- pacro3HaBaTh | YUCIO 8 Gude  OeCAMUYHOLU
paloHaIbHbIC u | Opobu
HUPpAIMOHATILHBIC YHCIA; - ynopaodouueams  4ucia,
- CpaBHHUBATh YHCIA. 3anucanHvle 8 guoe
OObIKHOBEHHOU U 0eCAMUYHOLL
opobu,
- HaxoauTh HOJ[ u HOK uucen
M UCIOJB30BaTh HUX MPHU
pEreHn  3a1a4.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTHUX
NpeIMeTOB:
- OIICHMBAaTh PE3YJIbTATHI | - NpUMeHSMb npasuna
BBIUMCIICHUNA TIPU PEIICHUU | NPUOTUNCEHHBIX — BbIYUCTICHUL

IMPAKTHYCCKHUX 3aaa4,
- BbBIIOJIHATL CpPABHCHHC

qucen B peanbHbIX
CUTyalUsX;

- COCTaBJIATH YHUCJIOBBIC
BBIPAXXEHHUs TIPU PELICHUU
IIPAKTUYECKUX 3a4ad U

3aja4 U3 JPYTUx y4eOHbIX
PEeIMETOB.

npu  peuwleHuu NpaAKmMuYecKux
3a0ay u peweHuu 3a0ay Opyeux
VUEOHBIX NPeoMemos;

- GLINOAHAMD cpasHenue
Pe3VIbmamos GblYUCIeHUll npu
peulenuy npaKkmuieckux 3a0ady,
8 MOM Hucie NPUOIUNCEHHBIX
BbIYUCTEHUU,

- cocmaenams U OYeHU8ams
Yucnosevle  BbIPANCEHUs  Npu
peulenuy npaKmuyecKux 3aoau
U 3a0a4 u3z Opyeux yueOHviX
npeomemos;

- 3anuceléamsv U OKpPYeIsimb
YUCTI08ble 3HAYEHUS PealbHbIX
BeUYUH C  UCNONIb30BAHUEM
PA3HLIX CUCEM UMEPEHUsL.

ToskaecTBeHHBIE
npeodpa3oBaHus

- BbINONHITE HECI0XKHBIC

npeoOpa3oBaHUs JUTSI
BBIYMCIICHHS 3HAYEHUU
YU CJIOBBIX BBIPAKEHUH,

- Onepupoeamb NOHRAMUAMU
cmenernu c HamypailbHbIM
nokasameiem, cmeneru c
yejlbim ompuyamelbHbiM




CoIepXKallkX CTEINEHU ¢
HaTypaJbHbIM

[IOKA3aTeyieM, CTEIEHU C
LEeJIbIM  OTPULATEIIBHBIM
IIOKa3aTeleM;

- BBIIIOJHATE HECJIOKHBIE
npeoOpa3oBaHusl  LEJbIX
BBIPAXEHNUN: PACKPBIBAThH
CKOOKH, IPUBOIUTH

MMOJOOHBIE ClIaraeMEIE;

- HCMOJb30BaTh (HOPMYIIbI
COKpAILIEHHOI'O
YMHOKEHHS (xBazpat
CYMMBI, KBaJIpaT pa3HOCTH,
Pa3HOCTh KBAJpaTOB) IS
VOPOLIEHUSI  BBIYMCICHHUM
3HAYCHUU BBIPAKCHUM;

- BBINOJHATh HECJIOKHbIE
npeoOpa3oBaHusi JIpOOHO-
JIMHEMHBIX BBIPAXKECHUU U
BBIPAKECHUN c
KBa/IpaTHBIMU KOPHSAMHU.

nokazameinem,
- BBINOJHAMb NPeobpa3068aHus
YenblX BblpANCeHUll. Oelcmeusl

C O0OHOuJeHamu  (CllodiceHue,
gblyumanue, VMHOOJICEHUe),
oelicmeuss ¢  MHO20YIEeHAMU
(crooicerue, gblyuUmanue,
VMHOMCEHUE),

- BLINOJHAMbL  PA3IOJNCEHUE

MHO2OUNIEHO8 HA MHOMCUMENU
OOHUM U3 CNOCODO08. GblHeceHUe
3a  CKOOKy,  epynnuposka,
UCNONIb308aHUE Gopmyn
COKPAUWCHHO20 YMHONCEHUS,

- 8blOEIAIMb KBAOPAm CYMMbl U
PA3HOCMU OOHOYIEHO8;

- PACKAaA0bI8aAmb Ha
MHOMCUmMenu K8aOpamHbwiii
MpEXUNeH,

- BbINOJHAMb NPeobpPa308aHUs
8bIPAICEHU, cooeparcaujux
cmeneHu c yenvimu
ompuyamebHuIMU
noxkazamensimu,  nepexooumv
om 3anucu 6 ude CmeneHu c
yenvim ompuyamenbHuIM
nokaszamenem K 3anucu 8 8uoe
opoou,

- BLINOJHAMb NPeobpa3068aHuUs.
OpPOOHO-PAYUOHATILHBIX

BbIPANCEHUIL: COKpawjeHue
opobell, npuseoetue
aneeopauyeckux  opobeii K
obuemy 3HamMeHamero,
clodicetue, VMHOJICEHUe,
oejleHue aneeopauyecKux
opobell, g036e0eniue
aneeopauyeckoti  Opobu 8
HamypanioHyo u yenyro

OMpUYAMENbHYIO CMENenb,

- BbINOHAMb NPeodPA308aHUs
8bIPAdHCEHU, codeparcauyux
K8aopammbvie KOPHU,

- 8bloessaimb Keaopam CyMMbl
UIU  pa3sHOCMu  O8Y4leHd 8




8bIPAJICEHUSX, cooeparcaujux
K8aopammbvie KOPHU;
- BBINOJHAMb NpPeobpa3068aHus

8bIPAdNCEHUI, codeparcauyux
MOOYIb.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX
NnpeIMeTOB:
- TIOHUMATh CMBICT 3aIUCH | - GbINOIHAMb NPeoOPA308aHUSL
yyucia B CTAHOAPTHOM |u  Oeucmeus ¢  Yuciamu,
BU/IC; 3anUCaHHbIMU 8 CIMAHOAPMHOM
- ornepupoBaTh Ha 0a30BOM | 8uoe;,
ypOBHE TIOHATHEM | - GbINOJHAMb NPeodPA306aHUSA
«CTaHJapTHas 3aIUCh | AleeOpPauUYeckux  GblPaANCEeHUll
qUCTIa. npu  peweHuu 3a0ay  Opyaux

VUEOHBIX NPeOMemos.

YpaBHenus u
HepaBeHCTBa

- OnepupoBaTh Ha 6a30BOM

YPOBHE MOHATUAMU:
PABEHCTBO, YUCI0BOE
PaBEHCTBO, YpaBHEHHE,
KOpPEHb YpaBHEHMUS,
peleHue ypaBHEHMUS,
YUCJIIOBOE  HEPABEHCTBO,
HEPABEHCTBO, peuieHue
HEpPABEHCTBA;

- IPOBEPATH

CIIPaBEIJIMBOCTh YMCIIOBBIX
PABEHCTB U HEPABEHCTB;
- peuarb JIMHEVHBIE
HEPABECHCTBA U HECIIOKHBIC
HEPABEHCTBA, CBOMSAIIMECS
K JIMHCHUHBIM;
- pemarb CUCTEMBI
HECJIOKHBIX JTUHEUHBIX
YPaBHEHHM, HEPABEHCTB;
- MPOBEPATH, SABISAETCA U
JAHHOE YHCIIO PEIICHUEM
ypaBHEHUs (HEPABEHCTBA);
- pematb  KBaJlpaTHbIE
ypaBHeHUs1 10 Qopmyiie
KOpHEHN KBaIPaTHOTO
YpaBHEHUS;
- K300pakaThb peICHHUS
HEpPABEHCTB u  ux
CACTEM HAa YHUCJIOBOM

- Onepupoeamb NOHAMUAMU.

ypaenenue, HEepaeeHCcmeo,
KOpeHb  YPAaeHeHUs, peuleHue
HepasenHcmed,  pPAagHOCUNbHbIE
ypaeneHnusl, obaacmu
onpeoeneHus VpaeHeHusl
(nepasencmaa, cucmemul

VPA8HeHUl UU HEPABEHCMS);
- pewiamsv TUHEUHble YPABHEHUS.
U YpasHeHus, C00UMble K

JIUHELHbIM c NOMOWbIO
MOoXHCOeCmEeHHbIX
npeoobpazosanuii;
- pewamb K8aopamHvle
VpagHeHus. U  ypasHeHus,

ce00UMble K KBAOPAMHLIM C
NOMOWBIO  MONCOCCBEEHHBIX
npeobpazosanuil,

- pewiamsb OpPOOHO-TUHElHbLE
VpasHeHusl,

- peuwiams npocmeuiuiue
UPPAYUOHATIbHbIE — VPABHEHUS

suda \[f(x)=a, \[f(x)=\g(x)

b

- pewamv YpasHeHus 6uod

n .
x"'=a,

- pewiams ypagHeHusi ChocoooM
PA3N0AHCEHUSL HA MHONCUMENU U




IIPAMOM.

3ameHbl nepeMeHHOU,

- UCNOIL306AMb Memoo
uHmepeanos  Oisi  peuleHus
Yenvix U OpOOHO-PAYUOHATLHBIX

Hepagencme,
- pewiamsv TUHEUHble YPABHEHUS
u HepageHcmea c
napamempamul,

- pewiambp HeC0JICHblE
Keaopamuvie  YPABHEHUs  C
napamempom,

- pewamyp HECN0JICHblE

cucmemul TUHEUHBIX YPABGHEHUU
¢ napamempamu,

- pewamp HeCIOJCHbLEe
VPA8HEHUsL 8 YelblX YUCTAX.

B noBcexHeBHOM KM3HU U NPU U3YYECHUH APYTrUX
NpeIMeToB:

y4eOHBIX MpeaMeTax.

COCTaBJIATb M peIlIaTh
JIMHEWHBIE YPABHEHUS NPH
peleHnn
BO3HUKAIOIUX B JIPyTHUX

3a/ad,

- cocmaenamv U peuilams
JUHeUHble U K8AOpamHvle
ypaeuenus, YpasHeHus, K HUM

ceoosuuecs, cucmemul
JIUHEUHBIX VpasHeHut,
HepageHcme  Npu  peuleHuu
3a0au opyaux VUeOHbIX
npeomemos;

- 8bINOIHAMb OYEHKY

npasoonooodust pe3yibmamos,
nONYyYaemMvlXx  npu  peuleHuu
JUHEUHbIX U KBAOPAMHbBIX
VPasHeHutl u cucmem JUHeUHbIX
VpasHeHull U Hepasencme npu

pewenuu 3a0au opyeux
VUeOHbIX NPeOMemos,

- 8b1OUpPaAMb
coomeemcmayioujue

VpaeHeHus, HepaseHcmea Uil
ux cucmemvl OJisl COCMABIEHUSA
Mamemamuyeckol mooenu
3A0AHHOU PealbHOU Ccumyayuu
UNU NPUKTIAOHOU 3A0a4U,

- yMemb UHMEPNPemupo8ams
NONYUEHHbI — NpU  peuleHuu
VpaeHeHus, HepaseHcmea Uil
cucmembl pe3yivmam 8




KOHmMeKcme 3A0aHHOl
peanvHol  cumyayuu Ui
NPUKIIAOHOU 3A0aU.

DyHKIMHA

- Haxomuts  3HaueHHE
GyHKIMM 1O 33JaHHOMY
3HAYEHHUIO apTyMEHTa;

- HAXOJWTh  3HAYEHHUE
aprymMeHTa 1o 3aJaHHOMY
3HaYeHUI0  (QyHKUUU B
HECJIOKHBIX CUTYyalUsIX;

- OMNpENENATh IOJIOKEHUE
TOYKH IO €€ KOOpAUHATaM,
KOOpJIAMHATBI TOYKU II0 €€
MOJIOKEHUIO Ha
KOOPJAWHATHOU IJIOCKOCTH;
- 1Mo TpaduKy HAXOAUTh
00J1acTh onpeeneHus,
MHO>K€ECTBO 3HAUYCHMH,
HYJIH (GhyHKITUH,
IIPOMEKYTKH
3HAKOIIOCTOSIHCTBA,
IIPOMEKYTKA BO3paCTaHUs
u yObIBaHMsI, HanOOJbIIIEE
M HaWMEHbIIEE 3HAYCHUS
bynxumy;

- CTPOUTH rpadux
JUHEHHON PyHKUNU;

- TIPOBEPSTH, SABIAETCS JIU
JaHHBIA rpapuk rpapukoM
3a/IaHHOMN byHKIIIN
(TMHEWHOM,
KBaIpaTUYHOM, OOpaTHOU
POIOPIIMOHATIEHOCTH);

- ONpENEATh
npuOMKEHHBIE 3HAYCHUS
KOOpPJIMHAT TOYKH
nepeceyeHus:  rpauKoB
bynxmii;

- ONepUpoBaTh HA 0A30BOM
YPOBHE HOHATUSAMMU:
MOCJIEA0BATEIBHOCTb,
apudmeTndeckas
nporpeccus,
re€OMETPUYECKAs
IIPOrpecCHs;

- Onepupoeamb NOHRAMUAMU.

GyHKyuoHabHas
3a8UCUMOCTIb, QyHKyus,
epagux  gyukyuu, cnocoowl

3a0anus QyHKYUU, apeymeHm u
3HaueHue QyHKyuu, oobaacmo
onpeoenenHuss U MHONCECMBO

3HaueHuti  QYHKYuu,  HyIU
@yHKyuu, NPOMENHCYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCHb @yHKryuu,
YEMHOCMb/HEYEMHOCNb
dyukyuu,;

- cmpoumv epapuxu TUHEUHOL,
K8aopamuyuHou Gdyuryuii,
0OpamHoll
NPONOPYUOHATLHOCTNU,

QyHKyuu  euoa: y=a+

y=x,y=Ux, y=|x

- Ha npumepe K6AOPAMUUHOU

b
x+b

s

QyHrkyuu, UCNOIL3068aMb
npeoopazoeans epaghuxa
@yHKYUU y=f(x) ons
nOCMpoeHus epaguxos
Qyuxyuti y=af (kx+b)+c;

- cocmasnamb  YPAGHEHUs
npAMoU no 3A0AHHbIM

VCR08UAM: Npoxoosaujel uepes
0ge MOuKU C  3A0AHHBLIMU
KOOpOUHamamu, npoxoosuet
yepe3  OAHHYIO  MOYKY U
napaninienvHou OaHHOU NPAMOUL,
- uccnedosams QyHKYuro no eé
epaghuxy;

- Haxooums  MHOMNCECMBO
3HAUeHUl, HYaU, NPOMEI’CYMKU
3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUUHOU
QyHKYuU,;

- onepuposamv NOHAMUAMU:




- pemarh 3aJa4d = Ha
IPOTPECCHH, B KOTOPBIX
OTBET MOJKET OBITH
MOJTY4YCH
HEITOCPEICTBCHHBIM
MOACYETOM oe3

npuMeHeHus Gopmy.

nocn1e008amenbHOCHb,
apugmemuueckas npozpeccus,
ceomempuyecKkas npocpeccusi;

- pewambv 3a0auu Ha
apugmemuuecxyro u
2eoMempuyecKyro npocpeccuio.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTUX

Mpe/MEeTOB:

- HUCIOJIb30BaTh Tpaduku
peanbHBIX TMPOILIECCOB H

3aBUCUMOCTEN IS
OIIPENICJIEHUSI HUX CBOWCTB
(HamOoJIbIIIHE u
HAaNMEHDIIINE 3HAYCHMUS,

MPOMEXKYTKA BO3paCTaHUSA

u  yObIBaHusd, oOnacTu
MOJIOKUTETBHBIX u
OTpHULATENIbHBIX 3HAUYEHUU

U T.IL);

- HCIIOJIB30BaTh CBOMCTBA
JUHEHMHONW (QYHKIIMH U ee
rpaguKk  OpU  pELIECHUU
3a/lay U3 APYrUX y4eOHBIX
IPEIMETOB.

- UTLIFOCMPUPOBAMD c
HOMOWbIO 2pagura peanrvHyio
3a8UCUMOCMb UL NPOYecC NO
UX XApaKmMepucmuKkam,

- ucnov308ams  CeOUCMBA U
epacghux K8aOpamuyHou
@yHKYyuu npu peuwleHuu 3a0auy
U3 Opyeux y4eonvix npeomemos.

CraTucTuKa u
Teopusi
BEPOSATHOCTEH

- MeTh mpencraBieHue o
CTaTUCTUYECKUX
XapaKTEPUCTHKAX,
BEPOSATHOCTH  CIIy4aHHOI'O
COOBITHS, KOMOMHATOPHBIX
3a/1ayax;

- pewlaTb  IIPOCTEMLIINE
KOMOWHATOpHBIE  3a/1a4u
METOJOM  MpSMOIO U
OpPraHU30BAHHOIO
nepebopa;

- IPEJCTaBIATh JaHHBIE B
BHUjI€ TaOJIUIl, JHUarpaMm,

rpaduKoB;
- yuTaTh MHGOPMAILIHIO,
IIPE/ACTABICHHYI0O B BHJIE
TaOJINLIBI, ArarpaMmal,
rpaduka;

- onpcaciIATb OCHOBHBIC

- Onepuposéamev NOHAMUAMU:
cmonbuameie U Kpy2oewvie
ouazpammol, maoauyvl OAHHbHIX,

cpeonee apugpmemuueckoe,
Meouana,  Hauboivulee U
HaumeHbvlee 3HAYEeHUs.
8b100PKU, pazmMax  6blOOPKLU,
oucnepcusi U CMAHOAPMHOE
OMKIOHEHUe, CYUAUHAS
UBMEHUUBOCID,

- uzelekamv  UH@oOpMayuro,

npeocmasiieHHyo 8 maobauyax,
Ha ouazpammax, spagurax;

- cocmasnameb  maodaUYbL,
cmpoumay ouazpammol u
epaghuxu Ha 0CHOBe OAHHbBIX,

- onepuposamv NOHAMUAMU:
Gaxmopuan yucia,
NnepecmaHo8KU U COYemanusl,




CTaTHCTUYECKHE
XapaKTePUCTUKH
YHCIIOBBIX HAOOPOB;

- OIICHMBATh BEPOSTHOCTH
COOBITHS B TMPOCTEUIINX
ClIydasx;

- UMEThb TPEJCTABJIICHHUE O
poJii  3aKOHa  OOJBIINX
quCen B MaCCOBBIX
SIBJICHUSIX.

mpeyzonvruk llackans;
- NPUMEHSAMb npasuio
npouseedeHuss Nnpu  peuleHuu
KOMOUHAMOPHBIX 3A0aY,
- onepuposamv NOHAMUIMU:
CAVYAUHBIU ONbIM, CAVYAUHBIU

8b100p, ucnvimatue,
eMeHmapHoe cyyaiHoe
cobvimue (ucxo00),
Kaaccuieckoe onpeoeneHue
8EPOSIMHOCMU CYYAUHO20
codvimusl, onepayuu  Hao

CILYUAUHBIMU COOBIMUAMU,
- npeocmasniams UHGopmayuro
C NOMOWbIO Kpy208 Junepa,

- pemars 3a/1aun Ha
BBIYMCIICHHE BEpPOSITHOCTH C
IIO/ICYETOM KOJIM4eCTBa
BAapUAHTOB C IIOMOILBIO
KOMOWHATOPHKH.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTHUX

NpeaMeToB:

- OLICHUBAaTh KOJMYECTBO | - u3eneKamo,

BO3MOYHBIX BAapUAHTOB | UHMEPNPEMUPOBAMb u

METOIOM Tepedopa; npeoobpazosvieams

- UMEThb MpPEACTaBIEHUE O | uHpopmayuio,

poJiu PaKTUYECKU
JIOCTOBEPHBIX u
MaJIOBEPOSITHBIX COOBITHH;
- CpaBHUBaTh OCHOBHBIE
CTaTUCTUYECKHUE
XapaKTePUCTHUKH,
MOJYYEHHbIE B MpoOIECCe
peuieHust MPUKJIATHON
3aa4H, W3YUYCHHUS
peanbHOrO SIBJICHUS;

- OLICHUBATh BEPOSITHOCTh
pealbHbIX  COOBITHH WU
SBJICHUA B  HECJIOKHBIX
CUTYaIUsX.

npeocmasiieHHyo 8 mabauyax,
Ha ouazpammax, epaghuxax,
ompaxcarowyro  ceolucmea U
Xapakmepucmuky — peaibHblX
npoyeccos u s61eHul,

- onpeoensimo
cmamucmudecKue
Xapaxkmepucmuku 6bl00poK no
maoauyam, ouazpamman,
epaguxam, BLINOJIHAMY
CpasHeHue 8 3a8UCUMOCU O
yenu peweHus 3a0adu,

- OIICHWBAaTh  BEPOSATHOCTH
peanbHbIX COOBITUN U SBJICHUMH.

TexkcTOoBbIC
3aa4u

- Pemiatb  HeECHIOXKHBIC
CIO’KETHBIC 33Ja4M Pa3HbIX
THUIIOB Ha BCE
apupMeTHIECKUe

- Pewiamo npocmaoule u
CJIOOfCHblE 3a0ayqu PA3HbIX
munoe, a makdxce 3a0avyu

NOBLLUEHHOU MPYOHOCIU,




JICUCTBUS,

- CTPOUTH MOJIENb YCIOBUS
3a7aui (B BHJC TaOJMIBI,
CXEMbl,  pPHCYHKa  WJIHU
ypaBHEHHS), B KOTOPOM
JaHbl 3HAYCHUS JIBYX U3
TpEX B3aUMOCBSA3aHHBIX
BEIIMYWH, C IETBI0 MOUCKA
pereHus 3a1a4u;

- OCYHIECTBJIITH CIOCO0
MOMCKa PEIICHUs 3a]a4H, B
KOTOpOM paccyxJeHue
CTPOUTCS OT YCJIOBHUS K
TpeOOBaHUIO WU  OT
TpeOOBaHUS K YCIOBUIO;

- COCTaBJISTh TUTaH
pEIICHUS 3a1a4H;
- BBIJICIIATH
peIIeHUs 3a1a4H;
- UHTEPIPETUPOBATH
BBIYMCIIUTEIIbHbIE
pe3ynbTaThl B 3ajade,
UCCJIEIOBAaTh TOJIYYEHHOE
pelieHue 3aa4u;
- 3HATh
CKOpocTel  o0BeKTa B
CTOSTYEM  BOJE, IPOTHUB
TEUEHUS W TI0 TEUEHUIO
peKu;

- pemarh 3aJadyd = Ha
HaxXOXJIEHWE YacTH YHCIIa
Y YHCJIa TI0 €TO YacTH;

- pemaTth 3aJaydl pPa3HbIX
TarnoB (Ha pabory, Ha
NOKYNKH, Ha JIBHXKEHHE),
CBSA3BIBAIOLIUX TpH
BEJIMYUHBI, BBIJIETATh 3TU
BEJIMYUHBl M OTHOLIEHUS
MEXy HUMH;

- HaXOAWTh NPOLEHT OT
YKCIIa, YUCIIO MO MPOIEHTY
oT HEro, HaXOJIUTh
MPOLIEHTHOE CHUKEHUE
WM MIPOIICHTHOE
MOBBIIICHNUE BETMYNHBI;

OTaIllbl

Pa3indyuc

- ucnonv3oeams  pasHvle
Kpamkue 3anucu Kaxk Mmooenu
MeKCMOo8 CJLOJHCHBIX 3a0ay OJisl
HOCMPOEHUs. NOUCKOBOU CXeMbl
U peuieHus 3a0a4;

- paznudames mMooeib mekcma u
MoO0enb  pewieHus — 3a0ayl,
KOHCMpyupoeams K  OOHOU
MOOenU peueHUsi HeClOHCHOU
3a0avu pasHvle Mooenu
mekcma 3a0ayu,

- 3Hamb U NpUMeHAmMb 00a
cnocoba  noucka - peuleHus
3a0ay  (om mpeboanus K
YCro8uro U Om  YCloGusi K
mpebosanuro),;

- MOOeNUpo8amsb paccyHcoeHus.
npu NoucKe peuileHus 3a0ay c
HOMOWBIO 2pagh-cxembi,

- gvldeNAmbs IMANnbl peueHus

3a0aqu u cooepoicanue
Kaxicoo2o smana,
- ymembp 8bIOUPamMb

ONMUMATILHBIL MEMOO peuteHUs
3a0auu U 0CO3HABAMb BblOOD
Memooa, paccmampusams
paziudHvle Memoobl, HaAxX00Umb
pasmuvle peuleHus 3a0ayu, eciu
B03MOIHCHO;

- QHATUUPOBAMb 3AMPYOHEHUS
npu pewerHuu 3a0au,
- GbINONHAMb
npeobpazosanus
NpeOlOHCEHHOU 3a0auu,
KOHCMPYUpoB8amsw HoBble
3a0ayu U3 OAHHOU, 8 MOM YUCe
oopamHuvle;

- UHMepPnpemupo8ams
BbIYUCTIUMENbHbLIE Pe3)IbIManibl
8 3a0aue, uccieoosams
NOJIYYeHHOe peuleHue 3a0a4u;

- AHATUBUPOBAMD
6CEB03MOINCHBLE cumyayuu
83AUMHO20 PACNONONHCEHUS.
08YX 00BLEKMOB U U3MEHEeHUe UX

pasiuliHnsvle




- pemaTtb  HECJIOXKHBIE
JIOTHYECKHE 3aJ1a4u
METOIOM PACCYKICHUM.

Xapakxmepucmux npu
COBMECMHOM 08UIHCEHUU
(ckopocmp, epems,

paccmosinue) npu  peueHuu
3a0ay Ha O8uUdCEeHUe  08YX
00beKmos8 Kak 6 0OHOM, MaK u
8 NPOMUBONOJIOHCHBLX
HANpas1eHUusx,

- UCCIIE008AMb BCEBOIMOINCHBLE
cumyayuu npu peueHuu 3a0ay
Ha  Osujicenue  No  pekxe,
paccmampusamas pasmvie
cucmembl Omcyéma,

- pewamv  pazHOOOpaA3HbIE
3a0ay4u «HA Yacmuy,

- pewamsv U 000CHOBIBAMb
ceoe peuuenue 3a0au
(6vl0enamb  MamemamuiecKyio
OCHO8Y) HA HAXOMCOEeHUe Yacmu
YUCIA U YUCIA NO €20 4acmu Ha
OCHOB€ KOHKDEMHO20 CMblLCAd
opoou,

- oco3Hasamv U OOBACHAMDb
UOEHMUYHOCb 3A0AY PA3HbIX
MUnos,  CeA3bIBAIOWUX  MPU
geniuyunsvl (Ha pabomy, Ha
NOKYNKU, Ha  Osudicenue).
gbl0eNIAMb  OMU  GeIUYUHbL U
OMHOWIEHUSL ~ MeHCOy — HUMU,
npUMeHsamb UxX npu peuieHuu
3a0ad, KOHCMPYUPOBAMbs
cobcmeennvle 3a0ay
VKA3AHHBIX MUNOS;

- gnaoemn OCHOBHbIMU
Memooamu peuweHus: 3a0ay Ha
cmecu, CNaaewl,
KOHYEeHmpayuu,

- pewams 3a0a4u Ha
npoyeHmvl, 6 MOM  UUCIe,
COJICHbLE npoYeHmul c
obocHosanuem, UCNONb3YSL
pasmvie cnocoowl;

- pewams Jocudeckue 3a0aqu
PasHbiMu  cnocobamu, 6 mom
yucne, ¢ 08yMs OJIOKAMU U C




mpemsi  O10KaAMU  OAHHBIX C
HOMOWbIO mabauy,

- pewams  3a0auu  No
KOMOUHamopuke U  meopuu
8eposIMHOCMell  HA  OCHOBe

UCNONIL308AHUSA U3YUEHHBIX
Memo0oo8 U 0D0CHOB8bIBAMD
peuienue;

- pewiams HeclodHCHble 3a0adu
no MamemamuyecKou
cmamucmuke,

- 081a0embs OCHOBHBIMU
Memooamu peulerus
CHOIICEMHBIX 3a0auy.
apugpmemudeckuii,
aneeopauyeckull, nepeboop

8APUAHMOE, 2e0MemPUUECKULl,
epaghuyeckutl, NPUMEHAMb UX 8
HOBbIX  NO  CPAGBHEHUN  C
U3YYEHHbIMU CUMYAYUSIX.

B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYTHUX

Mpe/MEeTOB:

- BBIABUraTh THUIIOTE3BI O
BO3MOXHBIX  TIPEJICIbHBIX
3HAYEHUSIX HUCKOMBIX B
3ajlaue€ BEJIMYMH (Je7aTh

MIPUKUIKY).

- ewvloenamv Npu  peuleHuu
3a0au Xapakxmepucmuxu
paccmampusaemol 8 3adaue
cumyayuu,  OmauyHvle  Om
peanvHulx (me, om KOMOpbIX

abcmpazuposanucs),

KOHCIMPYUpo8ams HoBble
cumyayuu ¢ y4yémom  dmux
Xapaxkmepucmuk, 8

yacmHocmu, npu  peuleHuu
3a0a¥  HA  KOHYeHmpayuu,

VUUMbIEAMb NJIOMHOCMb
eewjecmea,

- pewiamb U KOHCMPYUPOBAMb
3a0aqu Ha OCHOBe
paccmompenus Deanvhblx
cumyayui, 6 KOmoOpbvlX He
mpebyemcs MOYHbLU

BLIYUCIUMENbHBLU Pe3YTbIMam;
- peuiams 3a0ayu Ha 0BUIICEHUE
no peke, paccmampusast
pasmuvie cucmemuvl OMcyemad.

Hctopus

- OmnwuceiBaTh OTACIBbHBIC

- Xapaxmepuzosamv  6K1a0




MaTEMAaTHUKH

BBIIAIOLIUECS PE3YNIbTATHI,
IOJIy4YCHHBIE B XOJE
pa3BUTUS MaTEMAaTUKH Kak
HayKU;

- 3HATh
MaTEMaTUYECKUX
OTKPBITUM U UX aBTOPOB, B
CBS3U C OTEYECTBEHHOM U
BCEMUPHOMN UCTOPUEM;

- IIOHUMATh pOJIb
MaTeMaTUKU B Pa3BUTUU
Poccun.

pUMEPbI

BLLOAIOUUXCS. MAMEMANUKOB 8
pazsumue  Mamemamuxu U
UHDBIX HAYYHBIX obaacmel;

- NOHUMAMb
mamemamuxy 8
Poccuu.

poTb
pazeumuu

MeTtoabl
MaTeMaTHKH

- BwiOupars nopxomsuiuit
U3YUYCHHBIH  MeTOod s
pelieHuu M3y4YEHHBIX
THIIOB MaTEeMaTHYECKUX
3aj1a4;

- NIPUBOJUTH
MaTeMaTHUUYECKUX
3aKOHOMEPHOCTEU B
OKpyXarouieu
JNICUCTBUTEIILHOCTH u
MIPOU3BEICHUSAX UCKYCCTBA.

pUMeEpbI

- Hcnonvzys
Memoowl,
00KaA3amenbCcmao,
onposepoicenue;
- 8blOUpPaAMb U3yyeHHvle
Memoowl U ux Komounayuu Ojs
pewienus  MamemamuyeckKux
3a0au,

- UCNONB308AMb
mMamemamuyeckue 3HaHUus OJisl
ONUCAHUSL 3AKOHOMEPHOCmell 8

u3yueHHvle
nposooums
BbINOIHAMb

OKpYyHCaloweri
OeticmaumenbHoCmu u
NPOU38e0eHUAX UCKYCCNBA,

- npumensmb  npocmeuuiue
npocpammusie  cpeocmeda U
NEeKMPOHHO-
KOMMYHUKAYUOHHbIE CUCTEMbL
npu peuleHuu

mamemamuyeckux 3a0ad.
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