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INVIAHUPYEMBIE PE3YJIbTATBI U3YUEHUSA MATEMATUKHA
B 5-9 KUNIACCAX

[Iporpamma mo3BOJIIET JOOWMBATHCS CIEAYIOIIUX PE3yIbTaTOB OCBOCHHS 00pa3oBaTEIbHOM
IIPOrpaMMbl OCHOBHOTO 001IEro 0Opa3oBaHMsL:

JIn4HOCTHBIE PE3YJIBTATHl OCBOEHUS IIPEIMETA!

1) BocnuTaHHWE POCCUKMCKOM TIpa’KJAaHCKOM HAEHTUYHOCTHU: MAaTPUOTU3MA, YBa)KEHUS K
OteuecTBy, NMPOIJIOE U HACTOSIEE MHOTOHALMOHAIBLHOTO Hapoaa Poccum; oco3HaHue cBoeit
STHUYECKOM MPHUHAJIEKHOCTH, 3HAHUE UCTOPUH, A3bIKA, KYJIbTYpPhbl CBOETO Hapo/ia, CBOETO Kpasl,
OCHOB KYJIBTYPHOI'O Hacjenus HapoJoB Poccuu u yenoBeyecTBa; YCBOCHHE T'YMaHUCTUYECKUX,
JEMOKPAaTUYECKUX U TPAJUIIMOHHBIX LIEHHOCTEW MHOTOHAIIMOHAJIBHOIO POCCUICKOrO O0IIECTBA;
BOCITUTaHHE YyBCTBA OTBETCTBEHHOCTH U JI0Jira nepeq PoanHoii;

2) ¢popmMHupoBaHHE OTBETCTBEHHOTO OTHOILIEHUSI K YUYEHHUIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaroIMXcsi K CaMOPa3BUTHIO M CaMOOOPa30BaHUIO HAa OCHOBE MOTHBAIMUA K OOY4YEHHIO U
MMO3HAHUIO, OCO3HAHHOMY BBIOOpPY M NMOCTPOEHHUIO JallbHEHIIEeH WHIUBUIYaJIbHONH TPaeKTOPHUU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKU B MUpE Npodeccuii u MpodhecCuOoHaATbHBIX NPEAIOUYTEHHUH ¢
Y4€TOM YCTOMYMBBIX IIO3HABATEIbHBIX HHTEPECOB, a TakXke Ha OCHOBE (HOPMHUPOBAHMUS
YBa)XUTEIBHOTO OTHOLLIEHUS K TPYY, Pa3BUTHUS OTbITA YUaCTHS B COL[HAILHO 3HAUNMOM TPYIIE;

3) ¢opmMupoBaHHE LEJIOCTHOTO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHSI HAyKd U OOIIECTBEHHOM TMPAKTUKH, YUUTHIBAIOIIETO COLHUAIBHOE,
KYJIbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOT000pa3rue COBPEMEHHOTO MUPAa;

4) dbopMupOoBaHHE OCO3HAHHOIO, YBAXHUTEIHLHOTO U JOOPOKETATENILHOTO OTHOIICHUS K
JIPYroMy 4YelOBEeKY, €ro MHEHMIO, MUPOBO33PEHUIO, KYJIbType, S3bIKy, Bepe, TpakJaHCKOU
MO3ULIUH, K UCTOPHUH, KyJIbType, PEIUTHH, TPAJULMAM, A3bIKaM, HEHHOCTAM HaponoB Poccun u
HapoJ0B MHUPA; TOTOBHOCTH U CHOCOOHOCTU BECTH IUAJIOT C APYTUMHM JIIOJbMH M JIOCTUTaTh B
HEM B3aMMOIIOHMMAHHS,

5) OCBOCHHME COITMATBHBIX HOPM, TIPaBUJI MOBEICHUS, POJIeH U (OPM COIMATBHOMN KU3HU
B Ipylnmax U CcoOOLIECTBAaX, BKIIOYAas B3pOCIbIE U COLMAJbHBIE COOOIIECTBA; y4yacTUEe B
IIKOJIBHOM CaMOYIIPaBJIEHUU U OOIECTBEHHOM KU3HU B IpeJesaX BO3PACTHBIX KOMIIETCHIUH ¢
YUETOM PETHOHANIBHBIX, STHOKYJIBTYPHBIX, COLUAIBHBIX U SKOHOMUYECKHX 0COOCHHOCTEH;

6) pa3BUTHE MOPAIILHOIO CO3HAHUS U KOMIIETEHTHOCTH B PELIEHUH MOPAJIBHBIX IPOOIEM
Ha OCHOBE JIMYHOCTHOTO BBIOOPA, (hOpMUpPOBaHME HPABCTBEHHBIX UYBCTB M HPABCTBEHHOIO
MIOBEJICHUsI, 0CO3HAHHOTO U OTBETCTBEHHOTO OTHOILIEHUS K COOCTBEHHBIM IOCTYIIKAM;

7) hopMupoBaHHE KOMMYHUKAaTUBHONW KOMIIETEHTHOCTH B OOIIEHUHM M COTPYJHHUYECTBE
CO CBEpCTHUKAaMH, JACTBMM CTapllero M MIAQIIEro BO3PACTa, B3pPOCIBIMH B IpoOIEcce
o0pa3oBaTesIbHON, OOIIECTBEHHO MOJIE3HOM, ydeOHO-HCCIe10BaTeIbCKON, TBOPUECKON U IPYTUX
BHJIOB JI€ATEIBHOCTH;

8) ¢dopmupoBaHHE LEHHOCTH 3A0POBOrO M 0e30macHOro obpa3a >KM3HU; YCBOEHHE
IPaBUJ HWHAMBUAYAJIBHOTO M KOJJIEKTMBHOTO O€30IIaCHOTO IOBEJICHMS B YpPE3BbIYAMHBIX
CUTYyalUsIX, YIPOKAIOUIUX KU3HU U 340POBBIO JIIOJCH, ITPaBUJI NOBEACHUS HAa TPAHCIOPTE U Ha
Joporax;

9) dbopmMupoBaHHE OCHOB KOJIOTUYECKON KYIbTYpPbl, COOTBETCTBYIOIIEH COBPEMEHHOMY
YPOBHIO DKOJIOTUYECKOTO MBIIIJIEHNS, PA3BUTHE OIBITA JKOJOTHYECKH OPUEHTUPOBAHHOU
pedQIeKCUBHO-0IIEHOUYHON U MPAKTHUECKON AEATEIbHOCTU B )KU3HEHHBIX CUTYALIUAX;

10) oco3HaHMe 3HAUYEHUS CEMBU B KM3HHM YeJOBeKa M OOIIecTBa, MPUHATUE LIEHHOCTH
CeMEHHOM KU3HH, YBAXKHUTEIbHOE U 3a00TIMBOE OTHOILIEHHUE K WIEHAM CBOEH CEeMbH;

11) pa3BUTHE 3CTETUYECKOTO CO3HAHMS Yepe3 OCBOECHHUE XYI0’KECTBEHHOI'O HACIEIUs
HapoJ0B Poccum u Mupa, TBOpUECKOH AEATEIBHOCTH 3CTETUYECKOTO XapaKTepa.

MeTtanpeaMeTHbIEe pe3yJIbTATHI OCBOCHHS IpeIMeTa

MeranpeaqMeTHble pe3ylbTaThl OCBOCHUS OCHOBHOW 00pazoBaTeNbHOM IMPOrpamMMbl
OCHOBHOTO 00111ero 00pa3oBaHMs OTPaXKAIOT:

1) yMeHHME CaMOCTOSTEIFHO OIpENeNsiTh ILEeIM CBOEro OOydeHHUs, CTaBUThb U
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(dopmynupoBath A5 ceOst HOBBIE 3a/1a4d B yueOe U MO3HABATENLHON JEATENIbHOCTH, Pa3BUBATh
MOTHBBI U HHTEPECHI CBOEH MM03HABATEIILHOM IS TEIBHOCTH;

2) yMEHHME CaMOCTOSITEJIbHO IUIAHUPOBAaTh IYTHU JOCTHIKEHMS ILeJed, B TOM 4YHUCIIE
aJIbTepHATHBHBIE, OCO3HAHHO BBHIOMPATh Hanbosee 3PPEeKTUBHBIE CIIOCOOB! PEIICHHs YUeOHbBIX U
[I03HABaTENbHbIX 3a/1a4;

3) yMeHue COOTHOCHUTH CBOM JICHCTBUS C IIAHUPYEMBIMU PE3Yy/IbTaTaMU, OCYLLECTBIISTh
KOHTPOJIb CBOEH JEATENIbHOCTH B IPOLECCE JOCTUXKEHUS Pe3yibTara, ONPENENATh CIIOCOOBI
JEWCTBUI B paMKaXxX MPEIIOKEHHBIX YCIOBHHA M TpeOOBaHM, KOPPEKTUPOBATh CBOU JICHCTBHUS B
COOTBETCTBUU C U3MEHSIIOLLICHCS CUTYallUEH;

4) yMmMeHHE OIICHMBATh MPABUIBHOCTH BBINOJHEHUS y4eOHOH 3ama4ym, cOOCTBEHHBIE
BO3MOYHOCTH €€ PEILECHUS;

5) BnazeHue OCHOBAaMHM CaMOKOHTPOJIA, CAaMOOLIEHKH, MPHUHATHS pEHIeHuHd U
OCYILIECTBJIEHUS] OCO3HAHHOTO BbIOOpA B YU€OHOM 1 MO3HABATEILHOM 1€ TENbHOCTH;

6) yMeHue OIpeAensTh MOHATHS, co3JaBaThb OOOOILEHHS, YCTAHABIMBATH AHAJIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHMS U KPUTEPUM IS KiIacCU(UKALINH,
YCTaHABIMBATh IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTMUECKOE pacCyKJEHUE,
YMO3aKIl04eHne (MHAYKTUBHOE, IEAYKTUBHOE U TI0 aHAJIIOTMH) U JI€1aTh BHIBOJbI;

7) ymMeHHe co34aBaTh, MPUMEHATh U NMPEoOPa30BbIBATH 3HAKU M CHMBOJIBI, MOJIEIH U
CXEMBI JUIsl peleHus yaeOHBIX U M03HABAaTEIbHBIX 33/1a4;

8) CMBICIIOBOE UTEHUE;

9) yMeHue OpraHuM3oBbIBaTh y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JAESTEIBHOCTH C
YUUTEJIEeM U CBEPCTHUKAMU; paboTaTh MHAWBUIYAJIbHO U B TPYIIE: HAXOAUTh 001ee peleHne U
pazpeniath KOH(QIUKTHI Ha OCHOBE COTJIACOBAaHUS MO3UIIMM U ydeTa HHTEPECOB; (POpMYIHpOBaTh,
apryMEHTUPOBAaTh U OTCTAUBATh CBOE MHEHHUE;

10) yMeHHe OCO3HAHHO HCIOJB30BaTh PEUYCBBIC CPEACTBA B COOTBETCTBHM C 3aJadycil
KOMMYHHKAIIMHM Ui BBIPAXEHHUS CBOMX YYBCTB, MBICICH M MOTpEeOHOCTEH; MIaHUPOBAHUS U
pPEryJIsSIlIuA CBOEU AESATEIbHOCTH; BIIAJICHUE YCTHOW M NMHUCHbMEHHOW PEUYbl), MOHOJOTMYECKOU
KOHTEKCTHOM PEUblO;

11) dopMmupoBaHue © pa3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIIOJIb30BAHMS
nH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX TexHosnorui (manee - MKT kommerenuun); pa3BuTHE
MOTUBALlMM K OBJIQJICHUIO KYJIbTYpOM AaKTHUBHOI'O IIOJIb30BAHUS CIIOBAPSMH W JAPYTUMH
ITOMCKOBBIMU CHCTEMAMUY;

12) ¢popmupoBaHue u pa3BUTHE SKOJOTMUECKOIO MBIIIJICHUS, YMEHHUE MPUMEHSTH €ro B
MO03HABATEIbHONW, KOMMYHHUKATHBHOW, COLMAJIbHON TMpakTUKe ©  MpodecCHOoHaTbHOM
OpHUEHTALINH.

PeryasituBubie YY /|

1. VYmeHue caMOCTOSATENBHO OMPENENATH Ied 00ydeHHs, CTaBUTh U (HOPMYIUPOBATH
HOBBIE 33/1a4H B yueOe U MM03HABATEIbHON JEesITeNbHOCTH, PA3BUBATh MOTHBBI M HHTEPECHI CBOEH
M03HABATENbHOM JeaTeabHOCTH. OOyJatomuics CMOXKET:

® aHANM3HPOBATh CYIIECTBYIOIIME U IUIAHUPOBaTh Oynayiue 00pa3oBaTENbHbBIC
pe3ynbTaThl;

® HJIeHTU(UIIUPOBATH COOCTBEHHBIE TPOOIEMBI M OTIPEEIATH INIABHYIO IPOOIEMY;

® BBIJIBUTaTh BEPCUU pEIIEHUS MPpoOIeMbl, (OPMYyITHpPOBaTh TUIIOTE3bI, IPEABOCXUIIATh
KOHEYHBIN Pe3yNbTarT;

® CTaBUThH LIEJIb JICATEILHOCTH HAa OCHOBE OIpeNeIeHHON MpOOIeMbl U CYIIECTBYIOIIHUX
BO3MOJKHOCTEH;

e (QopmynupoBaTh y4yeOHbIE 3a/aud KakK IIard JOCTHUXKEHUs IOCTABJICHHOM IeH
NESITEIbHOCTH;

e 00OCHOBBIBaTh I1I€JE€BbIE OPHUEHTHPHl W MPUOPUTETHI CCHUIKAMH Ha IIEHHOCTH,
yKa3bIBasi U 000CHOBBIBAs JIOTHUECKYIO MTOCIIEA0BATEIBHOCTD LIaroB.

2. YMeHHE caMOCTOSITENbHO IUIAHUPOBATh IMYTH JOCTIDKEHHS ILeJieid, B TOM 4HCIe
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aJIbTepHATHBHBIE, OCO3HAHHO BHIOMpATh Hanbosiee F3pPeKTUBHBIE CIOCOOB! pelICHHs YIeOHBIX U
MO3HABATENbHBIX 33/1a4. O0yJarOUINiiCS CMOXKET:

e ompenensiTh HeoOXOAWMBIE JACHCTBHE(s) B  COOTBETCTBHM €  Y4eOHOH u
I103HABaTEIbHOM 3a/jaueii U COCTABJIATh AJITOPUTM UX BBIIIOJIHEHUS;

e 00OCHOBBIBaTh M OCYIIECTBIISITH BBIOOp Hambojee 3(P(PEKTHBHBIX CIIOCOOOB PELICHHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4;

® OIpeneNsATh/HaX0UTh, B TOM YHCIE W3 NPEJIOKCHHBIX BAPHAHTOB, YCIOBUS IS
BBITIOJTHEHUS YIEOHOM U MO3HABATEILHOM 3aa4u;

e BBICTpauBaTh >KU3HEHHbIE IUIAaHBl HAa KpPaTKOCpOYHOE Oynyinee (3asBISATh IIEJIEBbIE
OpPHUEHTHUPBI, CTABUTH a/ICKBaTHBIC UM 33/1a4H W MPEJIarath ACUCTBUS, YKa3bIBasi 1 000CHOBBIBAs
JIOTUYECKYIO MOCJIE0BATEIbHOCTD 11ar0B);

e BpIOMpaTb M3  MPEMJIOKEHHBIX  BApUAHTOB U CaMOCTOSITEIbHO  MCKaTh
CpeacTBa/pecypchl sl pelIeHUs 3a0aun/JOCTUKEHUS LIETH;

® COCTaBIATh IUIAH pelIeHHus MpoOJaemMbl (BBIIOJHEHUS TMPOEKTa, MPOBEICHUS
HCCTIeIOBaHU);

e OMNpeAensaTh NOTEHIMAIbHbIE 3aTPYIHEHUS NIPU PEIICHUN YUeOHOW M MO3HaBaTEeIbHOMN
3aJlauM ¥ HaXOJUTh CPEJICTBA I UX YCTPAHEHMUS;

® OIMCHIBATh CBOW OMBIT, O(QOPMIISISL €ro Ui TepeAaaddl APYrHuM JIIOIIM B BHUJIE
TEXHOJIOTUU PELIeHMs] MPAKTUUYECKHX 3ajjau ONPEIeNIEHHOr0 Kiacca;

® IUIAHUPOBATb U KOPPEKTHPOBATh CBOIO HMHIUBUAYAIbHYIO 00pa30BaTEIbHYIO
TPaeKTOPHIO.

3. YMeHHE COOTHOCHTH CBOM JI€HCTBHS C IUIAHUPYEMBIMH  pe3yibTaTaMH,
OCYILIECTBIISITH KOHTPOJIb CBOEH JESITEILHOCTHU B IpOLiecce JOCTHKEHUS pe3yabTaTa, ONpelesTh
crocoObl IEWCTBUN B paMKaxX MPEUIOKEHHBIX YCIOBHM M TPEOOBAHHM, KOPPEKTUPOBATH CBOM
JEHUCTBUS B COOTBETCTBHH C U3MEHSIOMICHCS cuTyaruend. OOydaromuiicss CMOXKET:

e OMpeAensiTh COBMECTHO C MEAaroroM M CBEPCTHUKAMH KPUTEPUU IIAHUPYEMbIX
Pe3yIbTaTOB U KPUTEPUH OLIEHKU CBOEH yueOHOU AESITEIbHOCTH;

e cucTeMaTu3upoBaTh (B TOM 4YHCJIE BHIOMpaTh TMPUOPHUTETHBIC) KPUTEPUHU
IUTAHUPYEMBIX PE3YJIbTAaTOB U OLEHKU CBOEH JIESTENbHOCTH;

e 0oTOMpaTh HWHCTPYMEHTHI [UIsl OLIEHUBAHUS CBOEH JESITENBbHOCTH, OCYLIECTBIISTH
CaMOKOHTPOJIb CBOCH JESITEIbHOCTH B PaMKax MPEAI0KEeHHBIX YCIOBHM U TpeOOBaHMIA;

® OIICHMBATh CBOIO JIEATEIbHOCTb, AapPryMEHTUPYSd MPUYUHBI JIOCTIKEHHUS WIIH
OTCYTCTBHUSI INTAHUPYEMOTO pe3ybTaTa;

® HAXOAWUTh JIOCTAaTOYHBIE CPEJICTBA [UISl BBHINOJHEHHS y4eOHBIX JIEUCTBUN B
M3MEHSIIOIIeNCS CUTYalluu U/WIK TIPU OTCYTCTBUH ILUITAHUPYEMOTO pe3ybTaTa;

e paboTas MO CBOEMY IUIaHY, BHOCUTh KOPPEKTHBBI B TEKYLIYIO NESATEIbHOCTh Ha
OCHOBE aHajM3a W3MEHEHUN CHUTyalluu JUIs TONYYEeHUs 3alUIaHMPOBAHHBIX XapaKTEPUCTHK
MIPOJIyKTa/pe3ynbTara;

e YCTaHABIMBATh CBS3b MEXKAY IMOJYUYEHHBIMH XapaKTEepUCTUKaMU NPOAYKTa U
XapaKTepUCTUKaMH Ipolecca ACSITeNIbHOCTH U MO 3aBEpIICHUU JEATEIbHOCTH Ipeasararb
M3MEHEHHE XapaKTePUCTHUK TMpoliecca sl MOMyYeHUs YITYUIIeHHBIX XapaKTEPUCTUK MPOIYKTA;

® CBEpsSITh CBOM JEUCTBUA C IENbI0O U, NMPU HEOOXOIUMOCTH, UCHPABIATH OLIUOKHU
CaMOCTOSITENBHO.

4. VYMeHHE OIIEHMBATh MPABHILHOCTH BBHITIOJHEHHs] Y4eOHOW 3ajaud, COOCTBEHHBIE
BO3MO’KHOCTH ee perieHns. OOyJaronuics cMOXeT:

® OMpeAensiTh KPUTEPUU MPABUIBLHOCTH (KOPPEKTHOCTH) BBITIOJIHEHUS y4eOHOM 3a1a4u;

® aHANM3HPOBATh U 0OOCHOBHIBATH MPUMEHEHUE COOTBETCTBYIOIIETO MHCTPYMEHTApUS
JUTS BBITIOJTHEHUS Y4eOHOM 3a1a4;

e CBOOOJHO TIOJIb30BATHCA BBHIPAOOTAHHBIMU KPUTEPUSMH OILIGHKH M CaMOOIICHKH,
MCXO/Is U3 LEJIN ¥ UMEIOIINXCS CPECTB, Pa3inyas pe3ysibTaT U COoCcOoObl eCTBUH;

¢ OLCHUBATHL IPOAYKT cBOEN JACATCIIBHOCTU 110 3aJaHHBIM I/I/I/IJ'II/I CaMOCTOSTECIIBHO
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OTIpE/ICNIEHHBIM KPUTEPHSIM B COOTBETCTBHUH C IIEIIBIO ICATEIILHOCTH;

e 00OCHOBBIBATh JOCTHKUMOCTD II€TTH BEIOPAHHBIM CITIOCOOOM HA OCHOBE OIIEHKU CBOUX
BHYTPEHHUX PECYPCOB U JOCTYIHBIX BHEIIHUX PECYPCOB;

e (QukcupoBaTh M aHATU3UPOBATh JUHAMHKY COOCTBEHHBIX 00pa30oBaTEIbHBIX
pe3yJIbTaToOB.

5. Bnanenwme oOCHOBaMHM CaMOKOHTPOJSl, CAMOOLEHKH, TMPUHATHS pPEIICHHHA |
OCYIIECTBJICHUSI 0CO3HAHHOTO BBIOOpA B yUeOHOU U Mo3HaBaTeIbHOM. OO0yJaronuics CMOXKET:

e Ha0mOJaTh ¥  AHAJTU3UPOBATh COOCTBEHHYIO YUeOHYI0O M  TO3HABATEIBHYIO
JEATeIbHOCTD U ACATEIBHOCTD APYIHX 00YJaIONIMXCs B MPOIIECCEe B3aMMOTIPOBEPKH;

® COOTHOCHTh  pEaJbHBIE W  IUIAHUPYEMBbIC  pe3yibTaThl  HHIUBUAYAJTbHOU
00pa3oBaTeNbHON AEATEIBHOCTH | JIENIATh BHIBOJIBI;

® TMPUHUMATH PEIICHUE B YYeOHOM CUTYaIlM U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENTFHO ONpEAETATh NMPUYMHBI CBOETO yCIieXa WM Heyclexa M HaxOIWTh
CTIOcOOBI BBIXO0/IA M3 CUTYAIlH HEYCIeXa;

® PETPOCIIEKTUBHO OIPENENsATh, KaKue NEHCTBUS MO PEUICHWIO Y4eOHOW 3amauu Wid
mapaMeTpel 3THX JCWCTBUH TPHUBEIH K TOJyYSCHHIO HWMEIOMIETOCs TPOIYyKTa Y4eOHOM
NS TeTbHOCTH,

® JIEMOHCTPHUPOBATh MPHEMBI PETYISIUU TMCUXOPH3UOJIOTHUECKIX/ AMOIMOHATHHBIX
COCTOSSHUM  Juid  JOCTIKeHus d(ddexta  ycrnokoeHuss (YCTpaHEHUS  SMOLMOHAIBHOM
HaMpsLKEHHOCTH), A(pdeKTa BOCCTAHOBJICHUS (OC/ablieHusl MPOSIBICHUN yTOMIIEHHUA), dPdeKTa
aKTUBU3AIMH (TOBBILICHUS MICUXO(PHU3UOIOTUYECKON PEAKTUBHOCTH).

ITo3naBaTeabublie YY /1

6. Ymenue ompenensaTh MOHATHS, CO37aBaTh OOOOIINCHMS, YCTaHABIMBATH AHAJIOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSATEIBHO BHIOUPATh OCHOBAHUS U KPUTEPUU JUIS KilacCU(UKALIUU,
YCTaHaBIMBATh MPUYUHHO-CIEICTBEHHBIE CBS3M, CTPOUTH JIOTHUYECKOE pacCyXkJCHUE,
yMO3aKJIl04eHne (MHAYKTUBHOE, IEAYKTUBHOE, [0 aHAJIOTHH) U JieNlaTh BbIBOAbI. O0ydaromuics
CMOXET:

® 100MpaTh CJIOBA, COMOJUYUHEHHBIE KIIOUEBOMY CIIOBY, ONPEIEIISIONINE €0 MPU3HAKH
M CBOMCTBA;

e BBICTpAaUMBaTh JIOTMYECKYIO IIEMOYKY, COCTOSIIYI0 M3 KIIOYEBOTO CJI0OBA U
COTOUYHUHEHHBIX EMY CIIOB;

e BBHIICIATH OOIIMN MNPU3HAK JBYX MIM HECKOJBKHUX IPEAMETOB WIMA SBICHUM U
OOBSACHATH UX CXOJICTBO;

e 00BEAMHATH NpPEIMEThl M SBICHUS B TPYNNbl IO OINPEAEICHHBIM MpPU3HAKAM,
CpPaBHUBATh, KIIACCH(PHUITUPOBATH U 00001aTh (DAKTHI U SBJICHHUS;

® BBIICIATH SBJICHUE U3 OOIIEro psAja APYruX sSBICHUI;

® OMmpeAensiTh OOCTOSATENbCTBA, KOTOPHIE MPEAIIECTBOBAIM BO3HHUKHOBEHHIO CBS3U
MEXAY SBICHUSMHU, U3 ITUX OOCTOSTENHCTB BBIACIATH OMpPEIENSIONINE, CIOCOOHBIE OBITH
MIPUYMHOM TAHHOTO SIBJICHUS, BBISIBJIATH IPUUMHBI U CIIEJCTBUS SBJICHHUIA,

® CTPOUTH pacCyXJIeHHE OT OOIMMX 3aKOHOMEPHOCTEM K YAaCTHBIM SIBICHHUSIM U OT
YaCTHBIX SBJICHUH K OOIIMM 3aKOHOMEPHOCTSIM;

® CTPOUTh PACCY)XJEHHE Ha OCHOBE CPAaBHEHHS INPEIMETOB U SIBIECHUH, BbIIENAS INPH
3TOM 00IIKe NPU3HAKY;

e M3yaraTh MOJYYEHHYIO HMH(OPMALMIO, MHTEPHNPETUPYS €€ B KOHTEKCTE pelIaeMoii
3a/1a4u;

® CaMOCTOSITENIbHO yKa3blBaTh Ha MHGQOpMAIMIO, HYXJAOLIYIOCS B  IPOBEpPKE,
IpeJuiarath ¥ NPUMEHATH CII0CO0 MPOBEPKH JOCTOBEPHOCTH MH(POPMALINY;

e BepOATM30BaTh YMOIMOHAIBHOE BIICYATIEHUE, OKa3aHHOE HAa HETO HCTOYHHUKOM;

® OOBACHATH SIBJIICHHS, NPOIECCHl, CBSI3M M OTHOLICHMS, BBIABISIEMBIE B XOJE
MI03HABATEIbHON M MCCIEI0BATEIbCKON JEATENbHOCTH (IPUBOIUTH OOBSICHEHHE C U3MEHEHHEM
(opMBbI TpeACTaBICHUS; OOBIACHATD, JETATU3UPYs WM 000011ast; OOBACHATh C 33aHHOW TOYKH
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3peHus);

® BBLISBJIATh M HA3bIBaTh MPHUYMHBI COOBITHS, SIBICHUS, B TOM YHCJIEC BO3MOXHBIC
/Hanboliee  BEPOSTHBIC  TPUYUHBI, BO3MOXHBIC TOCIEACTBHUS  3aJaHHOW  MPUYUHBI,
CaMOCTOSITEIIBHO OCYIIECTBIISISI IPUIMHHO-CJICICTBEHHBIN aHAIIN3;

e JieNlaTh BBIBOJI HA OCHOBE KPUTHYECKOTO aHAJIM3a pPa3HBIX TOYEK 3pEHHUS,
MOATBEPKIaTh BBIBOJ COOCTBEHHOW AapryMEHTAIMECH WM CaMOCTOSTEIBHO IOJyYCHHBIMH
JTAaHHBIMHU.

7. YMeHue co3/1aBarh, MPUMEHATh U MPEOOPA30BHIBATh 3HAKU W CHMBOJIBI, MOJCIH U
CXEMBI JUISl pEIICHHs YIeOHBIX M MIO3HABATEIBHBIX 3a1a4. OOYJIarOIIHIACS CMOYKET:

e 0003Ha4YaTh CHMBOJIOM M 3HAKOM IMPEAMET W/UIIH SBIICHUE;

® OMpECIATh JOTHYCCKHE CBSI3U MEXKIy NMPEAMETaMH W/WIU SBICHHUSIMH, 0003HAYATh
JTAHHBIE JIOTHYECKHE CBS3H C TIOMOIIBIO 3HAKOB B CXEME;

® C03/1aBaTh a0CTPAKTHBIN WM pealbHBIH 00pa3 mpeaMeTa U/uiu sIBIICHHUS,

® CTPOHTH MOJICTIB/CXEMY Ha OCHOBE YCJIOBUH 3a/1a4 U/WJIH CTI0C00a €€ pelieHus;

e C03/1aBaTh BepOAJbHBIC, BEIIECTBEHHBIC W HH(DOPMAIIMOHHBIC MOJICIIA C BBIJICICHUEM
CYIIICCTBCHHBIX XapPaKTEPUCTUK OOBEKTa IS ONPENCNICHHUsS Croco0a perieHus 3aaadd B
COOTBETCTBUHU C CUTYallUEH;

e TIpeoOpa3oOBBIBATH MOJEITH C IEIbI0 BBISBICHHS OOIIMX 3aKOHOB, OTPEICIISTIONINX
JAHHYIO TIPEIMETHYIO 00J1acTh;

® IEpEeBOJUTH CIOXKHYIO IO COCTaBy (MHOTOACHEeKTHYI0) MHQOpMAIHUI0 U3
rpaguveckoro wWiM (GOPMaTU30BAHHOTO (CHMBOJIBHOTO) TPEJACTaBICHUS B TEKCTOBOE, U
Ha000poT;

® CTPOUTH CXEMY, aJITOPUTM JICHCTBUS, UCTIPABIISATH UJIM BOCCTAHABINBATH HEN3BECTHBIM
paHee ajlropuTM Ha OCHOBE HMEIOLIErocsi 3HaHWs 00 OOBEKTe, K KOTOpPOMY MpPUMEHSETCS
AJITOPUTM;

® CTpPOUTH JI0KA3aTEeIbCTBO: MPSIMOE, KOCBEHHOE, OT MPOTHUBHOTIO;

® aHAJIM3MPOBATH/pe(PICKCHUPOBATH OMBIT PA3paOOTKH U peaTU3aIii yueOHOTO MPOEKTa,
uccaenoBaHusl (TEOPETHYECKOT0, AMIUPUYECKOTO) Ha OCHOBE NPEIJIOKEHHOW MpoOJIIeMHON
CUTYaIliH, [IOCTaBJICHHON 1IeJTU W/WIN 3a/JaHHBIX KPUTEPUEB OLICHKH MPOIyKTa/pe3ynbTara.

8. CwmpicnoBoe ureHue. OO0yJaronuics CMOXKET:

® HAXOJUTh B TeKcTe TpeOyeMyio HH(opMmanuio (B COOTBETCTBUU C ILENSMHU CBOEH
JESITEITHHOCTH );

® OpUEHTHPOBATHCS B COJAEPKAHUM TEKCTAa, IMOHMMATH IIEJIOCTHBI CMBICI TEKCTa,
CTPYKTYPUPOBATH TEKCT;

e YCTaHaBJIMBATh B3aUMOCBS3b OITMCAHHBIX B TEKCTE COOBITHIA, SBJICHH, IPOIIECCOB;

® pPE3IOMHUPOBATH TNIABHYIO HJICI0 TEKCTA;

e TIpeoOpazoBLIBATh TEKCT, IIEPEBOSH» €ro B IPYTYI0 MOAATbLHOCTh, HHTEPIIPETUPOBATD
TEKCT (XYJIOKECTBEHHBI M  HEXYI0KECTBEHHbII — y4eOHbIN, HAyYHO-TIOMYJISPHBIH,
uHbopMaMOHHEIH, TekcT non-fiction);

® KPHUTHYECKU OIICHHBATh COAepKaHue U (hOpMy TEKCTa.

9. ®opmupoBaHHe U Pa3BUTHE SKOJIOTHUECKOTO MBIIUICHUS, YMEHUE MPUMEHSThH €ro B
MO3HABATEIbHONW, KOMMYHHMKATHBHOW, COLMAIBHONW TMpakTUKe U  NpoQecCHOHANbHON
opueHTanuu. O0yJaromuiics CMOXET:

® OMpeeNnsTh CBOE OTHOIICHHE K MPUPOIHOHN Cpeie;

® aHANM3HPOBATh BIUSHUE SKOJOTHMUECKUX (DAKTOPOB HaA cpeay OOUTaHUS >KHUBBIX
OpraHU3MOB;

® TIPOBOJUTH MPUUMHHBINA U BEPOSATHOCTHBIN aHATN3 YKOJIOTUYECKUX CUTYaIUH;

® TIPOTHO3HPOBATh M3MEHEHHS CHUTyallMd TpU CMEHEe ACWCTBHS OJHOTO (akTopa Ha
JeicTBre Ipyroro (hakropa,

® pAaCIpOCTPaHATh IKOJOTUYECKHE 3HAHUS W y4aCTBOBATh B MPAKTUYECKHX JENax IO
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3alUTE OKPYXKAIOLIEH cpebl;

e BbhIpaXaTb CBOE€ OTHOIIEHHWE K NPHUPOJE YEpe3 PHUCYHKH, COUYMHEHUS, MOJEIH,
MIPOEKTHBIE pabOTHI.

10. Pa3BuTHe MOTUBALIMU K OBJIA/ICHUIO KYJIbTYPOH aKTUBHOT'O MCIIOJIb30BaHUS CIIOBapen
U APYTuX MOUCKOBBIX cucTeM. O0yJaromuiics CMOXKET:

L4 OnpeaAcIiATh HGO6X0)Z[I/IMI:I€ KIJIFOUECBBIC ITOMCKOBBIC CJIOBA U 3alIPOCHI;

° OCYHICCTBJIATH B3aHMOI[eI71€TBPI€ C JJICKTPOHHBIMU IMOMCKOBLIMU CUCTEMAMU, CIIOBAPIAMU,

e (QopmMupoBaTh MHOXECTBEHHYI) BBIOOPKY M3  IOUCKOBBIX HCTOYHHUKOB  JUIA
O6’beKTI/IBI/I3aHI/II/I PE3YyIbTAaTOB ITOUCKA,

® COOTHOCUTH NOJyYEHHbIE PE3YIbTATHI IOUCKA CO CBOEH AEATEIbHOCTBIO.

KommyHukatuBHubie YY /|

11. YMeHHe OpraHv3OBBIBaTh y4eOHOE COTPYAHHYECTBO U COBMECTHYIO JESITETBHOCTH C
YUUTCIEM U CBEPCTHUKAMU, pa6OTaTI) WHAWBUAYAJIbHO W B TIpyHIie: HaXOOWUTb 06111ee peuICHUuC u
paspemiath KOH(IMKTHI Ha OCHOBE COTJIACOBAaHUS TMO3WIMKA W ydeTa HHTEPecOoB; (HOpMYIHpOBATh,
apryMEHTHPOBATh M OTCTaNBaTh CBOoe MHeHHE. OOyJatoONIHics CMOXKET:

— ONpeleNsITh BO3MOXHBIE POJIM B COBMECTHOM J€SITEIbHOCTH;

— WrpaTth ONpPEAEIECHHYIO POJIb B COBMECTHOH JI€ATEIbHOCTH;

— MpUHUMATh MO3UIMIO coOeceqHHKa, MOHMMAasi MO3MIMIO JAPYroro, pasjiuyaTh B €ro
peun: MHEHHE (TOUKY 3pEHHs), J0Ka3aTelbCTBO (apryMeHTbl), (aKThl; THIOTE3bl, AKCHOMBI,
TEOpUH;

— ONpeneNsIThb CBOM JEHCTBUS M JAEUCTBUSA MapTHEpPa, KOTOPHIE CIIOCOOCTBOBAIN WIIU
MPEMSITCTBOBAIU MPOAYKTUBHON KOMMYHHKAIIUH;

— CTpPOUTh TIO3UTHBHBIE OTHOUIEHHS B TIpollecce Y4eOHOW M MO3HABaTEIbHOMN
NESITEILHOCTH;

— KOPPEKTHO U apryMEHTHUPOBAHHO OTCTaWBaTh CBOIO TOUKY 3PEHHUS, B TUCKYCCHH YMETh
BBIIBUT'aTb KOHTPAPryMEHTHI, IepedpasupoBaTh CBOIO MbICIb (BIAaJCHHE MEXAHU3MOM
SKBUBAJICHTHBIX 3aMEH);

— KPUTHUYECKH OTHOCUTBbCA K COOCTBEHHOMY MHEHHUIO, C JOCTOMHCTBOM IIPU3HABaTh
OomMrOO0YHOCTh CBOETO MHEHHS (€CIIM OHO TAaKOBO) M KOPPEKTHUPOBATH €T0;

— Ipeylarath aJlbTEPHATUBHOE PEIIeHUE B KOHQIMKTHON CUTYalluy;

— BBIIENATH OOILYIO TOUKY 3PEHUS B IUCKYCCHUU;

— JIOrOBapuBaThCs O IpaBWIaX M BOMpocax Al OOCYKIEHUS B COOTBETCTBHU C
MOCTABJICHHOM TIepe]] TPYIIION 3a1a4eit;

— OpraHu30BBIBATH yuyeOHOE B3auMoOJeiicTBUE B rpymie (OmpenensTh oOLue ey,
pacrpenesaTh poy, 10roBapuBaThCs APYr € APYroM U T. 11.);

— YCTpaHATh B paMKax Juajora pas3pblBbl B KOMMYHMKAllUH, OOYCIOBJICHHbIE
HEMIOHUMaHHMEM/HENPUSATUEM CO CTOPOHBI coOeceHMKa 3ajaud, (OpPMBI WM COAEPIKaHUS
Jaora.

12. YMeHHe 0CO3HAaHHO HCIOJIb30BaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3ajauei
KOMMYHUKAIMK ISl BBIPAXKEHHsI CBOMX YYBCTB, MbICIEH U MOTpeOHOCTEN Il IUIAaHUPOBAHUS U
pPEryJSILIMA CBOEH NEATEJIBHOCTH; BIAJCHUE YCTHOW M NHMCBMEHHOHN pPEYbl0, MOHOJOIMYECKON
KOHTEKCTHOM peubto. OOyJaromuics CMOXeT:

® OIpeneNaTh 3ajjayy KOMMYHUKAIlUd M B COOTBETCTBUM C HeH OTOMpaTh pedeBble
CpEICTBa;

e 0oTOMpaTh U UCMOJB30BATH PEUEBbIE CPEACTBA B MPOLECCe KOMMYHUKALMU C APYTHUMHU
JIOABMH (IMAJIOT B Iape, B MaJIOH rpymmne U T. 1.);

® [IPE/CTAaBJIATh B YCTHOW WJIM MHCbMEHHON (opMe pa3BEpHYTHIH IIaH COOCTBEHHOU
NESITEIbHOCTH;

e CoOMIOAaTh HOPMBI MYOJMYHON pedd, perjaMeHT B MOHOJIOT€ M JUCKYCCHH B
COOTBETCTBUHU C KOMMYHHKAaTHUBHOM 3a/1a4ei;

® BBICKA3bIBaTh U 00OCHOBBIBATH MHEHHUE (CYXAECHUE) U 3alpalliBaTh MHEHHE MapTHEpa
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B paMKax JMaJiora;

® [PUHHUMATH PELIEHHUE B XOJI€ AUAJIOTA U COTJIACOBBIBATH €I0 C COOECETHUKOM;

e Co3JaBaTb IMHMCbMEHHBIE  «KIUIIMPOBAaHHBIE» U  OPUTMHAIBHBIE TEKCTbl C
HCII0JIb30BAHNEM HEOOXOJUMBIX PEYEBBIX CPE/CTB;

® J1CIOJIb30BaTh BepOaJIbHbIE CpPEACTBA (CpeACTBa JIOTUYECKOW CBS3M) IS BBIIEICHUS
CMBICJIOBBIX OJIOKOB CBOEr0 BBICTYIIJICHUS;

® JCNOJb30BaTh  HeBepOajbHbIE  CpPEACTBA  WIM  HarjsAHble  MaTepuabl,
MIOITOTOBJICHHBIE/OTOOPAHHBIE 1T0/T PYKOBOJCTBOM YUUTEIIS;

e JjienaTh OLICHOYHBIM BBIBOJ O JOCTH)KEHUHU LEIM KOMMYHHUKALMU HENOCPEICTBEHHO
MOCIIE 3aBEPIICHUS] KOMMYHUKAaTUBHOTO KOHTAKTa 1 000CHOBBIBATH €TO.

13. ®opmupoBaHWE€ W pa3BUTHE KOMIETEHTHOCTH B OOJAaCTH HCIOJIB30BAHHS
nH(}OPMaLlMOHHO-KOMMYHUKAIIMOHHBIX TexHoJsiorui (nanee — MKT). OOyuaroniuiicss cMOXerT:

e IICJICHANIPABJIEHHO MCKaTb M  MHCIOJIb30BaTh  HMH(OPMALMOHHBIE  PECYPCHI,
HE0OXO0IMMBIE /Ul pelleHrs y4eOHbIX U IPAKTHUUECKUX 3a/1a4 ¢ moMolbio cpeacts MKT;

e BbHIOMpaTh, CTPOUTH M HCIIOJIB30BATh AJEKBATHYI0 WH(OPMALMOHHYIO MOJENb JUIsS
nepeiaud CBOMX MBICIIEH CpeACTBAMM €CTECTBEHHBIX U (OPMaIbHBIX S3bIKOB B COOTBETCTBUU C
YCIIOBUSMH KOMMYHUKAIIHH;

e BbIIEIATh MH(GOPMALMOHHBIN acHeKT 3aJaud, ONEepUpoBaTh JaHHBIMU, UCIOJIb30BaTh
MOJIeNb peLIeHUs 3a1a4u;

® JCMOJb30BaTh KOMIIBIOTEPHBIE TEXHOJOIMM (BKJIIOYAs BBIOOp aJIeKBATHBIX 3ajjaue
WHCTPYMEHTAJIBHBIX  MPOTPaMMHO-aNIapaTHbIX CPEACTB M CEPBUCOB) JJs  pelleHus
MH(OPMALIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX Y4eOHBIX 3a/Jad, B TOM 4YHCIIE: BBIYUCIICHUE,
HamucaHue MUceM, COYMHEHHH, JOKIaa0B, pedepaToB, CO3JaHNe MPE3EHTALNN U Jp.;

® 1CMOJb30BaTh MHPOPMAIHMIO C YUETOM 3TUYECKUX U MIPABOBBIX HOPM;

e co3aaBaTb WMH(GOPMALMOHHBIE PECYPChl PA3HOTO THUIA WU JJIS Pa3HbIX ayJUTOPHH,
cobmo1aTh MHPOPMAIIMOHHYIO TUTHEHY U TTpaBuiIa HHPOPMAITMOHHOW 0€3011aCHOCTH.

IIpeameTHBbIe pe3ybTaThl

HN3yyenue npeameTHoii obsaactu "MaremaTtuka u uHpopmaruka' odecneunBaer:
OCO3HAHME 3HAYCHMsS] MaTeMaTUKW U HMHPOPMATUKH B TOBCEAHEBHOW JKU3HU UEJIOBEKa,;
(dbopMUpOBaHHE TMPEACTABICHUI O COIUAIBHBIX, KYJIbTYPHBIX WU MCTOpPUYECKUX (haKTopax
CTaHOBJICHUSI MaTEMAaTUYECKOW HAyKH;
MMOHUMAaHKE POJIN UHPOPMAILIMOHHBIX MPOIIECCOB B COBPEMEHHOM MHUPE;
dbopMupoBaHHE TMpPEACTaBICHUM O MaTeMaTHKe Kak 4YacTh OOIIe4eTOBEUYEeCKON KYJIbTYpHI,
YHUBEPCAIBHOM SI3bIKE HAyKH, MO3BOJIIONIEM ONMCHIBATH M HU3y4yaTh pEajbHbIE MPOLECCH U
SIBJICHUSL.
B pesynbpraTe mM3ydyeHus mnpeamMeTHoil obmactu "MaremaTtuka u uH(popmaruka" oOydaroniuecs
Pa3BUBAIOT JIOTMYECKOE M MAaTeMaTHYeCKOE€ MBIIUICHHE, I[OJYy4aroT NPEACTABICHUE O
MaTeMaTHYECKUX MOJEJAX; OBJIAJICBAIOT MAaTeMAaTHUYECKUMHU  PACCYKICHHUSIMU;  ydaTcs
MIPUMEHATh MATEMAaTUYECKUE 3HAHUS MPU PEIICHUH PA3JIMYHbIX 337a4 U OLIEHUBATh NOJIyYE€HHbIE
pe3yNbTaThl; OBIAACBAIOT YMEHUSMHU pEIICHHUsS Y4eOHBIX 3a7ay; Pa3BUBAIOT MATEeMAaTHUYECKYIO
MHTYHIINIO; TIOJIY4YaloT MPEJICTaBIeHHEe 00 OCHOBHBIX MH(POPMALIMOHHBIX MPOIeccax B PealbHbIX
CUTYaLHSIX.

[IpenmeTHble pe3ynbTaThl HM3ydeHus npeaMmeroB  "Maremaruka. Anrebpa. ['eomerpus»”
OTPAXkKaKOT:

1) dopmupoBanue npencTaBieHU 0 MaTeMaTHKE KaKk O METOJe MO3HAHMs JIeHCTBUTEIBHOCTH,
MTO3BOJISIFOIIEM OIMCHIBATh U U3y4aTh pPealbHbIE IPOLECCHI U SIBICHHUS:
OCO3HAHHUE POJIM MaTEMaTUKU B pa3BuTUU Poccum u mupa;
BO3MOYHOCTb NPUBECTH MPUMEPHI U3 OTEYECTBEHHON M BCEMUPHOW MCTOPUU MaTEMaTHYECKHUX
OTKPBITUN U UX aBTOPOB;
2) pasBuTHe YMEHMH paboTaTh C Y4eOHbIM MaTEeMaTHYECKUM TEKCTOM (aHAJIU3UpPOBATh,
U3BJIEKaTh HEOOXOAMMYIO MH(OPMAIUIO), TOYHO M TPaMOTHO BBIPaKaTh CBOM MBICIU C
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MPUMEHCHHEM MaTeMaTHYECKOW TEPMHHOJIOTHH W CHMBOJUKH, MPOBOIUTH KIACCHU(PUKAIUY,
JIOTUYECKUEe 000CHOBAHUS, I0KA3aTEIhCTBA MATEMATHIECKUX YTBEPIKICHUH:

OINIEPUPOBAHUE  TOHITUSIMH: MHOXECTBO,  3JIEMEHT  MHOYECTBA,  MOJMHOXECTBO,
MIPUHAIC)KHOCTh, HAXOXKICHHUE MEPEeCeUCHHs, OOBEAMHCHUS IOJAMHOMXECTBA B IMPOCTEUIINX
CUTyalusX;

pEIICHHE CIOKETHBIX 3a/1a4 Pa3HBIX TUTIOB HA BCE apu(PMETHUECKUE TCHCTBUS,

IIPUMEHEHHE CII0c00a MOKCKA PELIEHUs 3a/1a4k, B KOTOPOM PacCyX JACHHUE CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO WK OT TPEOOBAHUS K YCIOBUIO;

COCTaBJICHME IUIaHA PEIICHUS 3a/a4d, BBIJICJICHUE OTAllOB €€ PEIICHUs, WHTEepHpeTanus
BBIYMCIIMTENIBHBIX PE3YyJIbTAaTOB B 3a/1a4€, MCCIIEIOBAHNE MTOJYYEHHOTO PEILECHUS 3a/1a4u;
HAXOXJEHUE MPOLEHTAa OT YKCJA, YHUCIA MO MPOLUEHTY OT HEro, HaXOXKJICHHUS IPOLEHTHOIO
OTHOIIIEHUE JIBYX YHWCEJ, HAXOKICHUS MPOLEHTHOTO CHW)KEHUS WM MPOIEHTHOIO MOBBIIIECHUS
BEJINYUHBI;

penieHue JOrn4ecKux 3aaag;

3) pa3BUTHE TIPEICTABICHUA O YHUCIE€ U YHCIOBBIX CHCTEMax OT HaTypaJIbHBIX [0
JIEMCTBUTENBHBIX YHCEJ; OBJIAJICHUE HABBIKAMU YCTHBIX, MHUCbMEHHBIX, WHCTPYMEHTAIbHBIX
BBIUHCIICHUI:

OTIEPUPOBAHUE TIOHATHUSAMH: HATYPAIbHOE 4YHCJIO, II€JI0€ YHCIO0, OOBIKHOBEHHAs JpOOb,
JecsITUYHas ApoOb, CMEIIAHHOE YUCIIO, PAlMOHATIBHOE YHCIIO, HPPALMOHAIBHOE YUCIIO;
WCIIOJIb30BAHUE CBOWCTBA YHCENI M 3aKOHOB apU(METUUYECKHX OIepaludid C YUCIaMu TpU
BBITNOJIHEHU U BBIYUCIICHHI;

HCMOJIb30BAHNE TMPU3HAKOB JAECIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYUCICHUA H
penieHnu 3a1ay;

BBITIOJTHEHUE OKPYTJICHUSI YUCEN B COOTBETCTBUU C ITPABUIIAMUY;

CPaBHEHHUE YHUCET;

OLICHUBAHHE 3HAYECHMSI KBAIPATHOTO KOPHS U3 MOJIOKUTEIBHOTO LIEJIOr0 YUCIIa;

4) oBnageHHUE CHUMBOJBHBIM SI3BIKOM aireOpbl, NpPUEMaMH BBINIOJHEHUS TOXKIECTBEHHBIX
npeoOpa3oBaHUil BBIPAKEHUN, PEIICHHS YpaBHEHUN, CHCTEM YpaBHCHHH, HEPABEHCTB U CHCTEM
HEPAaBEHCTB; YMEHUS MOJEIHPOBATH pealbHbIe CUTYal[MM Ha SI3bIKE aiareOpbl, HCCIeN0BaTh
MIOCTPOCHHBIE MOJIENIA C MCIOJIb30BAHUEM aImapara aireOpbl, UHTEPIPETUPOBATH MOTYyUCHHBIN
pe3ynbTar:

BBITIOJIHEHUE HECJIOKHBIX IPeoOpa3oBaHUM /sl BHIUMCICHUS 3HAUEHUN YHMCIIOBBIX BBIPAKEHUH,
COJICpXkalIUX CTENEHU C HAaTypaJbHBIM IIOKA3aTEJIEM, CTENEHH C LENbIM OTPULATEIbHBIM
IOKa3aTeseM;

BBITIOJIHEHUE HECJIOXKHBIX MPeoO0pa3oBaHUN IENbIX, JPOOHO pAIMOHATIBHBIX BBIPAKEHUN U
BBIPOKEHUH C KBaJpaTHBIMU KOPHSMH;, PAaCKPhIBaTh CKOOKH, MIPUBOJIUTH MOJOOHBIE ClaracMbie,
WCIO0JIb30BaTh (DOPMYJIBI COKPAIIIEHHOTO YMHOKECHHUS,

pelleHue JUHEHWHBIX M KBAJpPaTHBIX YPaBHEHHWW M HEPABEHCTB, YPABHEHUNW M HEPABEHCTB
CBOJSIIUXCA K JIMHEHHBIM WM KBaJpPaTHBIM, CUCTEM ypaBHEHHI W HEPaBEHCTB, M300pa)KeHHE
pelIeHnii HEPaBEHCTB U UX CUCTEM Ha YUCIIOBOM MPSAMOM;

5) oBnageHue cucteMod (YHKIMOHAIBHBIX TMOHATHI, pa3BUTHE YMEHHsI HCIIOIb30BATh
(GyHKIIMOHATBHO-TpaQUUecKue TMPEACTABICHUS M pPEIIeHUsS pa3IUYHbIX MaTeMaTHYEeCKHX
3a/1a4, AJi1 ONMCAHUS U aHaJIM3a pealbHbIX 3aBUCUMOCTE:

OIIPEEIICHUE TI0JIOKEHUSI TOUKH T10 €€ KOOPAUHATaM, KOOPAUHATHI TOUKH I10 €€ MOJIOKEHUIO Ha
MJIOCKOCTH;

HaxX0XJEeHHUE MO TpaduKy 3Ha4YeHUN (YHKIMH, OOIACTH OMpeAeNeHHUs, MHOXKECTBA 3HAUYCHUH,
Hynel (YHKIUU, TPOMEXYTKOB 3HAKOMOCTOSHCTBA, MPOMEXKYTKOB BO3pacTaHus U yObIBaHUS,
HauOOJBIIETO U HAUMEHBIIIETO 3HAYCHUS (PYHKIIUU;

nocTpoeHue rpaduka JMHEHHON U KBapaTHUYHON (YHKITHIA;

omepupoBaHWe Ha 0a30BOM YpOBHE TOHSTHUSMHU: TOCIEI0OBATENLHOCTh, apu(pMeTHIeCKas
MPOrpeccusi, FEOMETpUUYECKask IPOTPECCUSL;



MCTIOJIb30BAHME CBOMCTB JIMHEHHON M KBaApaTWUYHOW (PYHKIHMH M UX TpaUKOB MPH PELICHUU
3a]1a4 U3 IpYrux y4yeOHbIX IIPEIMETOB;

6) oBiazeHUE TE€OMETPUUYECKUM S3BIKOM; PA3BUTHE YMEHHS HCIIOJIb30BaTh €ro Uil ONUCAHUS
IIPEIMETOB  OKPYXKAloIIero  MHUpa;  pa3BUTUE  I[POCTPAHCTBEHHBIX  IIPEJCTaBICHUM,
n300pa3UTEIbHBIX YMEHHUH, HABBIKOB T€OMETPHUUECKHUX TOCTPOCHUA:

OTIEPHPOBAHUE TMOHATUAMHU: (uUrypa, TOYKa, OTPE30OK, TpsMas, Jyd, JIOMaHas, yrol,
MHOTOYT'OJIbHUK, TPEYIOJbHUK U YEThIPEXYTOJIbHUK, IPSIMOYTOJIBHUK U KBaJpaT, OKPYKHOCTb U
KpYT, IPSMOYTOJIbHBIN TapajuiesienuIies, Kyo, map; n300pakeHne u3ydyaeMbIx GUryp oT pykd u
C TIOMOIIIBIO JIMHENKU U LIUPKYJIS;

BBINIOJIHEHUE U3MEPEHUs [UIMH, PACCTOSHUM, BEIUYMUH YIJIOB C IOMOIIBIO MHCTPYMEHTOB IS
WU3MEPEHUH JIIUH U YIJIOB;

7) ¢opMHupoBaHHME CHUCTEMATHUYECKUX 3HAHUM O IUIOCKUX (UTypax W WX CBOWCTBaXx,
MIPE/ICTAaBICHUM O MPOCTEUIIMX MPOCTPAHCTBEHHBIX TENAX; PA3BUTHE YMEHHUH MOJAEIUpPOBAHUS
peaIbHbIX CUTyalMHd Ha A3bIKE TE€OMETPUHU, UCCIEJOBaHUs TIOCTPOEHHOM MOJenu ¢
UCIOJIb30BAHUEM TE€OMETPUYECKUX TMOHSATHM U TeopeM, ammapara ainreOpbl, perieHus
r€OMETPUUYECKUX U MPAKTUYECKUX 3ajau:

ornepupoBaHue Ha 0a30BOM YypOBHE TOHSATUSMHU: PABEHCTBO (UTyp, MapasieNbHOCTh U
MEPIEeHIUKYISIPHOCTD MPSAMBIX, YTJIbl MEXIY MPSAMBIMU, IEPIEHAUKYIIAP, HAKIOHHAs, TPOESKIUS;
MIPOBEJIEHUE J1I0KA3aTEIbCTB B TEOMETPHUH;

ONepupoBaHrE Ha 0a30BOM YpOBHE MOHSTHSAMH: BEKTOpP, CyMMa BEKTOpPOB, MPOU3BEICHHE
BEKTOpa Ha YHUCII0, KOOPAUHATHI Ha MIIOCKOCTH;

pelleHre 33/7a4 Ha HaX0XJAEHHWE NeOMETPHUYECKHUX BEIMYMH (UIMHA U PACCTOSHUE, BEIUYMHA
yTJIa, TJI0MIAh) TI0 00pa3IiaM WIH allTOpUTMaM;

8) oBnaseHHE MPOCTEUIIMMHU COCOOaMH MPEJICTABICHUS U aHalIM3a CTaTUCTMUYECKUX JAHHBIX;
(dbopMHpOBaHHE TPECTABICHUNH O CTaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUpPE U O
Pa3IMYHBIX CIIOCO0aX WX U3Yy4EHUSs, O MPOCTEUIITNX BEPOSITHOCTHBIX MOJIEINSX; Pa3BUTHE YMEHUN
U3BJIEKaTh UHPOPMAIUIO, TPEICTABICHHYIO B TabIUIaX, Ha [uarpammax, rpadukax, OnucbIBaTh
YW aHAJIU3MpPOBATh MACCHUBBl YHCIIOBBIX JAHHBIX C MOMOIIBIO MOAXOIAIIUX CTATUCTUYECKHUX
XApaKTEPUCTHK, HCIOJIb30BATh MOHMMAaHUE BEPOSITHOCTHBIX CBOMCTB OKPYKAIOIIUX SIBICHUN
IIPU IPUHATUU PELLICHUN:

(dbopMHpOBaHHE MPEJCTABICHUS O CTATUCTUYECKUX XapaKTEPUCTHKAX, BEPOSATHOCTH CIIy4alHOTO
COOBITHS;

pelIeHre MpoCcTeHnX KOMOMHATOPHBIX 33/1a4;

OTpe/ieNIieHuEe OCHOBHBIX CTATUCTUYECKUX XapaKTEPUCTUK YUCIOBBIX HAOOPOB;

OIICHUBAHHE U BBIUMCIICHUE BEPOATHOCTU COOBITHS B MPOCTEUIINX CIIydasX;

HaJIM4Yue TMPEACTABICHUS O POJM MPAKTHYECKU JOCTOBEPHBIX U MAaJIOBEPOSTHBIX COOBITHIM, O
POJIK 3aKOHA OOJIBIINX YUCENl B MACCOBBIX SIBJICHHUSX;

YMEHUE CpPaBHUBATh OCHOBHBIE CTAaTUCTHMYECKUE XapaKTEPUCTHKH, IOJyYEHHbIE B IIpoLiEcce
peuieHus: NpUKIaAHON 3a1auu, U3YYEHUS PEAIbHOTO SBJICHHUS;

9) pa3BuTHE yMEHUI MPUMEHSATh U3YYCHHBIC OHATHS, PE3YJIbTAThl, METOIbI TS PELICHHUS 3a/1a4
MPAaKTUYECKOTO0 XapakTepa M 3aJad M3 CMEXHbIX JAMCHUIUIMH C HUCIOJIb30BAHUEM IpU
HE00X0AMMOCTH CIIPaBOYHBIX MaTEpHalIOB, KOMIIBIOTEPA, MOJIB30BATHCSA OLEHKOW U MPUKUAKON
IIPU MPAKTUYECKUX pacueTax:

pacro3HaBaHUE BEPHBIX U HEBEPHBIX BbICKA3bIBaHUI;

OLICHMBAHME PE3YJIbTATOB BBIYMCIECHUN NIPU PELIEHUH NTPAKTUYECKUX 3a]a4;

BBITNIOJIHEHUE CPABHEHUS YHUCET B PEAJIbHBIX CUTYalLIHsX;

WCII0JIb30BAHNE YMCIJIOBBIX BBIPAXKEHHUM NPHU PELICHUH NMPAKTUYECKUX 3ajad U 3a1a4 U3 APYTUX
y4eOHBIX MPEIMETOB;

peleHre MpakTUYeCKHX 3a/1a4 ¢ IPUMEHEHUEM MPOCTEHIINX CBOMCTB UTYp;

BBITNOJIHEHUE TPOCTEHIINX MMOCTPOCHUN U U3MEPEHUH HAa MECTHOCTH, HEOOXOIUMBIX B peabHON
KU3HH;
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Ilpeomemmnoie pezyromamut (5-6 knacc)

HarypajbHble yncjIa U HYJIb

Y4YeHUK HAYYHTCS:

- onepupoBaTh Ha 0a30BOM YPOBHE MOHSITHEM: HATYPaJbHOE YHUCIIO;

- IOHUMATh ¥ OOBSCHATH CMBICI TIO3UIIMOHHOMW 3aMMCH HATYPaJIbHOTO YHCIIA,

- ICHOJB30BaTh CBOMCTBA YMCEI,

- CpaBHUBAThH HATypaJIbHBIC YHUCIIA;

- BBITIOJIHATH apu(METUUECKHUE ICUCTBUS C HATYypaIbHBIMH YHUCIIAMU;

- UCHOJIb30BaTh MPU3HAKKU JEIUMOCTH Ha 2, 3, 5, 9, 10, cyMMBbl U TIPOU3BEACHUS YHCEN MPH
BBITIOJTHEHUH BBIYUCIICHUHN M PEIICHNH 33729, 000CHOBBIBAThH MPU3HAKH JICITHMOCTH.

-IIOHUMAaTh OCOOCHHOCTU JECITUYHOMN CUCTEMEI CUMCIICHUS;

-IIPUMEHSTH TIOHATHS, CBA3aHHBIE C JETMMOCTHIO HATypaIbHBIX YUCET;

-OMEepUPOBATH MOHSATHEM OOBIKHOBEHHOUW JpOOU, BBITIOITHATH BBIYMCICHUS C OOBIKHOBEHHBIMU
TpOOsSMH;

-ONEePUPOBATh TIOHATHEM JECSITHYHOW JPOOW, BBIMONHATH BBIYUCICHUS C JCCITHUYHBIMH
TpOOsSMH;

-TIOHUMAaTh ¥ UCTOJIb30BaTh PA3JIMUHbIE CTIOCOOBI MIPEACTABICHUS APOOHBIX YHCEIT;

-TIEPEXOAUTh OT OJHOW (OPMBI 3aMHMCH YUCET K JAPYrod, BeIOMpas MOAXOMISIIYIO ISt
KOHKpETHOTO ciaydast popmy;

-pemiath TeKCTOBBIC 33/1a4l apU(METUUECKUM CTIOCOO0M;

-TIPUMEHSATH BBIYUCIUTEBHBIC YMEHHUS B MPAKTUYCCKUX CHUTYAIHSX, B TOM YHCIIE TPEOYIONUX
BBIOOpPA HY>KHBIX IAaHHBIX WJIN TTOMCKA HEAOCTAIOIINX.

Yd4eHUK MOJYYHUT BO3MOKHOCTH HAYYUTHCS:

- ONepHpoBaTh TMOHATHAMH: HATypaJbHOE YHCJIO, MHOXECTBO HATypaJbHBIX YHCET,
reoMeTpHUUecKasi HHTEPIPETalns HaTypaabHbIX YUCE;

- IOHUMATh M OOBSICHATH CMBIC IMO3UIIMOHHOMN 3aIMCH HATYPAJTBLHOTO YHCIA;

- BBINOJIHATH BBIYMCJICHUS, B TOM 4YHCIIE C HCIOJb30BAHUEM TMPUEMOB pallMOHAIBHBIX
BBIYUCIICHUH, 000CHOBBIBAThH AJITOPUTMBI BHITIOJTHEHUS JICHCTBHIA;

- BBITIOJIHATH CPAaBHEHUE PE3YJIbTATOB BBIUMCICHUHN TP PEIICHUU TTPAKTUYECKUX 3a]1aY,

- IOHUMATh M YMETh HCIIOJIh30BaTh PUMCKYIO HyMEpaIluio;

- CTETICHb C HATYPaJIbHBIM ITOKa3aTelIeM;

- COCTaBJISITh YMCJIOBBIC BBIPAKEHHUS W OIICHMBATh WX 3HAYCHUS NPH PEUICHUU IPAKTUUYECKUX
3a/1a4 ¥ 33J1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;

- UCIIOJIb30BaTh MPU3HAKU JEIUMOCTU Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymMbl U TIpou3BEeACHUSA
YHUCEJT MPHU BBHITIOJTHEHUH BBIYMCICHUN U PEIICHUH 33]1a4, 000CHOBBIBATh MPU3HAKU JICTUMOCTH;

- HaxoauTh HOJI 1 HOK yucen u UCIoIb30BaTh UX MPU PEIICHUH 3a]1a4.

MIPOBOJUTH HECIOXKHBIE JOKAa3aTelIbHbIE PACCYXKICHNUS,

-MCCIIe/IOBaTh YHUCJIOBbIE 3aKOHOMEPHOCTM U YyCTaHABJIMBATh CBOICTBA YHCENT HAa OCHOBE
HaOIIOCHUS, TPOBEJICHHS YHCIOBOTO AKCIIEPUMEHTA;

-IIPUMEHSATH Pa3HOOOpa3HbIe MPUEMBI PAITMOHAIM3AIIMH BEIYUCICHUN.

Apoomn.

Y4eHHK HAY4YUTCH:

- omepupoBaTh Ha 0a30BOM YpOBHE MOHITUSIMU: OOBIKHOBEHHAs APOOb, JAECATUYHAS IpOOb,
CMECIIaHHOE YHUCIIO;

- YIOPSAI0YMBATh YHCIIA, 3AMMCAHHBIE B BI/I€ OOBIKHOBEHHBIX M JECSITHUHBIX APOOEH;

- IPECTaBIATh JaHHBIE B BHUJIE TaOIUII, TUArpamm;

- YUTaTh HHPOPMAIIHIO, TPEACTABICHHYIO B BHJIE TAOIHIIBI, JUATPAMMBI;

- MPUBOJIUTH JApoOU K 00IIeMy 3HAMEHATEN0, CKJIAJbIBaTh M BBIYUTATh IPOOH C pasHBIMU
3HAMEHATCIISIMH,

- CpaBHHBaTh OOBIKHOBEHHBIE JApPOOHW, CKJIAAbIBATh M BHIYMTATh OOBIKHOBEHHBIE JpOOH,
YMHOaTh U JISTUTh 0OBIKHOBEHHBIE JPOOU.
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- BBINOJHATh BBIYUCJIIEHUS, B TOM UYHCIE€ C MCIOJIb30BAaHUEM NPUEMOB PALMOHAIBHBIX

BBIYHCIICHUH, 000CHOBBIBATH AJITOPUTMBI BHITIOTHEHHMSI ICHCTBUI;

- BBINOJIHATh CPABHEHUE PE3YJbTATOB BBIYMCICHUN MPH PEIIEHUM MPAKTUYECKUX 3a/1ad, B TOM
YHCIIe TPUOIMKEHHBIX BHIUMCICHHN.

-BBIYUCIISATh 3HAYCHHS BBIPAXKEHUM, COAEPKAIIMX CTENIEHD C HATYpPaJIbHBIM ITOKA3aTENEM;

-ONEPUPOBATH MOHATUAMH OTHOLIEHUS Y TIPOLICHTA;

Y4YeHUK NOJYYUT BO3MOKHOCTh HAYUUTHCH:

- OIIEPUPOBATH MOHATUSMHU: OOBIKHOBEHHAs APOOb, AeCATUYHAS APOOb, CMEIIAHHOE YHCIIO;

- BBINOJHATh BBIYUCJIEHUS, B TOM 4YHCIE€ C MCIOJIb30BAaHUEM NPUEMOB PALMOHAIBHBIX

BBIYUCIICHUH, 00OCHOBBIBAThH AJITOPUTMBI BHITIOJIHEHUS JICHCTBHIA;

- BBIIIOJIHATH OKPYIJICHUE PAMOHAIIBHBIX YUCEN € 3aJaHHON TOYHOCTBIO;

- YIOPSIZIOYMBATh YKCJTIA, 3aITMCAHHBIE B BUJIE OOBIKHOBEHHBIX U JIECATUYHBIX TPOOEH;

- TPUMEHATH TpaBWIA TPHUOIMKEHHBIX BBIUMCICHUN TMPU PEHICHUU MPAKTUYECKUX 3aJad U

pelIeHu  3a/1a4 IPYyruX y4eOHBIX TPEIMETOB;

- BBINOJIHATh CPABHEHUE PE3YJbTATOB BHIYMCICHUN NPU PEUNICHUHA NMPAKTHYECKUX 3a7a4, B TOM

YHUCJIe MPUOIHKEHHBIX BEIYUCIICHUN.

PannonanbHble YHCJIA.

Y4eHuK HAY4YUTCH:

-pacno3HaBaTh pA3JUYHBIE BHJbBl YHCEN: HATypajdbHOE, TOJIOKHUTEIBHOE, OTPULIATEIIHHOE,

IpoOHOe, MeNioe, palluOHATHHOE,

-TIPaBUJILHO YIOTPEOIATh U MCTOIB30BaTh TEPMUHBI U CUMBOJIBI, CBSI3aHHBIE C PAIHOHAIBHBIMU

YHCJIaAMU,

-0TME€YaTh Ha KOOPJIUHATHOUN MPSIMOM TOUYKH, COOTBETCTBYIOIIME 3aJJaHHBIM YHCIIaM;

-OMpPEeAeIISITh KOOPAUHATY OTMEUEHHOW TOUYKH;

-CpaBHHMBATh PAlIMOHAIBHBIE YHCIIA;

-BBITIOJHATH BEIYUCIICHUS C MOJIOKUTEIBHBIMU U OTPUIATEIbHBIMU YUCIIAMH.

Y4YeHUK NMOJYYUT BO3MOKHOCTH HAYYHUTHCH:

-BBITIOJIHATH BBIYMCIIEHUS C PAlUOHAJIbHBIMHU YUCJIAMU, COUYETasi YCTHbIE U MUCbMEHHBIE TPUEMBI

BBIYUCIICHUH, PUMEHSISI TIPH HEOOXOIUMOCTH KaJbKYJIATOP;

-MCIIOJIb30BaTh MPUEMBI, PAIMOHAIU3UPYIOIINE BBIUYHCICHHUS;

-KOHTPOJUPOBATh BEIYUCIICHHUS, BRIOMPAsI TIOIXOISAITNAN ISl CUTYaIluu CIOCco0.

Pelnenne TeKCTOBBIX 3a1a4.

Y4YeHUK HAYYUTCS:

- pemaTh HEeCJIOKHbIE CIO)KETHBIC 3a]]a4M Pa3HBIX THIIOB Ha BCE apu(PMETHICCKUE ICHCTBUS,

- CTPOUTHb MOJIENb YCJIOBHUA 3ahaud (B BHJE TaOJHMIBI, CXEMbI, PHCYHKa), B KOTOpPOH JTaHbI

3HAUYEHMS JIBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUMH, C IIEJIbIO TOMCKA PELICHHUS 3a]a4H;

- OCYIIECTBIISATh CHOCOO TMOWCKA pEIIeHHs 3aJaud, B KOTOPOM pACCYKJIECHHUE CTPOUTCS OT

yCcIoBUs K TpeOOBAHUIO MIIM OT TPeOOBAHUS K YCIOBHIO;

- COCTaBJIATH IUJIaH PEIICHUA 3a1a4H;

- BBIJICJISTH dTallbl PEIICHUS 3a]1a4H;

- HMHTEpPIPETUPOBaTh BBIUMCIUTEIbHBIE PE3yJAbTAaThl B 3aJade, HCCIEAOBaTh MOJYyYEHHOE

pELIeHHE 3a/1a4u;

- 3HaTh pa3NIUYNe CKOPOCTE 00BEKTa B CTOSTUEH BOJIC, IPOTUB TEUEHUS U 10 TEUCHUIO PEKU;

- pelaTh 3a/1a4M Ha HaXO0XKJICHWE YaCTH YKMCJIAa U YHUCIIA 110 €r0 YacTH;

- pemiath 3ajaud pa3HbIX THMOB (Ha pabOTy, Ha MOKYIKH, Ha JBM)KCHHE), CBS3BIBAIOIIUX TPHU

BEJIMYMHBI, BBIICIIATH OTU BEJIMUYUHBI U OTHOIIEHUS MEXKIY HUMU;

- HAXOJUTh IPOLIEHT OT YKCJIA, YACIIO MO IPOLEHTY OT HEr0, HAXOAUTh MPOLIEHTHOE OTHOLIEHNE

JIBYX YHMCEN, HAXOIUTh IPOLEHTHOE CHUKEHUE UJIM ITPOLIEHTHOE MOBBIIEHUE BETUYUHBI;

-pelaTh HECI0KHBIE JIOTUYECKUE 3aa4l METOJIOM PACCYXKICHUN.

-MCMOJIb30BaTh OYKBBI JJISl 3aIUCH OOIINX YTBEPKIEHUI (HAampuMep, CBOMCTB apru(PpMETHUECKUX

JEVCTBHI, CBOMCTB HYJSI P YMHOKEHHH), IPaBUI, GOpMYII;

-OMepPUPOBATH TIOHATHEM «OYKBEHHOE BBHIPAKEHUE);
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-OCYIIECTBIIATH AIEMEHTAPHYIO ACATEIbHOCTD, CBSI3aHHYIO C TOHATHEM «YPaBHEHUEY;
-BBIMIOJIHATh CTAHJAPTHBIC TPOLEAYPHl HAa KOOPAWHATHOM IIJIOCKOCTH: CTPOUTH TOYKU TIO
3aJJaHHBIM KOOPJIUHATAM, HAXOUTh KOOPIUHATHl OTMEUCHHBIX TOUCK

Y4YeHUK NOJYyYUT BO3MOKHOCTh HAYUYHThCS:

- pemaTh MPOCTHIE U CIOXKHBIE 33JaUl Pa3HBIX TUIIOB, A TAKXKE 33/1a4H MOBBIIIEHHON TPYIHOCTH;
- UCTIOJIB30BATh Pa3HbIE KPATKUE 3aMMCH KaK MOJIENIM TEKCTOB CIOXKHBIX 3a/1a4 JJISl TOCTPOCHUS
MIOMCKOBOM CXEMBI U PEICHUS 33134,

- 3HaTh W TMPUMEHATH 00a crocoba MoucKa penieHus 3anaq (0T TpeOOBaHUS K YCIOBHIO U OT
YCIIOBHSI K TPeOOBAHHUIO);

- BBIICJISITH JTAIbI PEIICHU 3a/1a4i U CO/Iep)KaHue KaXXI0To JTara;

- UHTEPHPETHPOBATH BBIYMCIUTEIBHBIE pE3yJAbTaThl B 3ajaye, HCCIEIOBATh IOJIy4YCHHOE
peleHue 3a1aun;

- AHATM3UPOBATh BCEBO3MOXKHBIE CHTYallMH B3aMMHOTO DACIOJIOKEHHUS JBYX OOBEKTOB M
M3MEHEHHE WX XapaKTePHCTUK MPH COBMECTHOM JBIKEHHH (CKOPOCTh, BPEMs, PAaCCTOSIHUE) TIPH
peleHny 3a/7a4 Ha JBIKCHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IMPOTHBOMOJOMXKHBIX
HaTpaBJICHUSAX;

- HCCIeNoBaTh BCEBO3MOJKHBIE CHTYallMd TpPU pEIIeHHH 3a/Ja4 Ha JBIKEHHE TII0 pEKe,
paccMaTpUBaTh pa3HbIe CUCTEMBI OTCUETA;

- pemaTh pa3HoOoOpa3HbIe 3a/1a41 «HA YaCTH»;

- pemaTh U OOOCHOBBIBATH CBOE€ pEIICHHE 334ad (BBIIEISITH MaTEeMaTHUYECKyI0 OCHOBY) Ha
HAXOKJICHHE YaCTH YUCIIa M YKCIIa [0 €T0 YaCTH Ha OCHOBE KOHKPETHOTO CMBICIIA POOH;

- 0CO3HaBaTh U OOBSACHATH WICHTHYHOCTD 3aJ1a4 Pa3HBIX THIIOB, CBS3BIBAIOIINX TPU BEITUYIHHBI
(Ha paboTy, Ha MOKYITKH, HA JBWDKECHHUE); BBIJACIATh 3TH BEJIUYHHBI U OTHOIICHUS MEXIy HUMH,
MPUMEHSTH UX MPU PEeUICHUH 33/1a4, KOHCTPYUPOBaTh COOCTBEHHBIE 33/1a4l YKa3aHHbBIX TUIIOB
MPUOOPECTH HAaYaIbHBIM OMBIT PabOTHI C (GOpMyIaMu: BRIUUCIATH MO (GopmyaaM, B TOM YHCIIC
HCIIOJIb3YeMbIM B peaJIbHOM MPaKTHKE;

-COCTaBJIATH (POPMYIIBI MO YCIOBUSAM, 3aJJaHHBIM 337aueil HIIN YepTEKOM;

-MIepeBOAUTh  YCJOBHS  TEKCTOBBIX 3aJay Ha  anreOpanyeckuil  sI3bIK, COCTaBIIATH
COOTBETCTBYIOIIEE YPAaBHEHHUE;

-MIO3HAKOMUTHCSA C UJAEEeH KOOPAMHAT, C MPUMEPaMU HCIOJIb30BAHMS KOOPAMHAT B peallbHOM
KU3HU.

Haruasgnasi reomerpusi.

Y4YeHUK HAYYUTCS:

- OlepupoBaTh Ha 0A30BOM YpOBHE MOHATHAMH: (UTYypa, TOUYKA, OTPE3OK, MpsMasi, JIyd, Yro,
JIOMaHasi, MHOTOYTOJIbHUK, TPEYroJIbHUK, MPSAMOYTOJBHUK M KBaJApaT, OKPYKHOCTb U KpYT,
MPSIMOYTOJIbHBIN Tapasieienumne, Kyo;

- n300pakaTh u3yyaembie (PUTyphl OT PYKH U C TIOMOUIBIO JTUHEHKH U ITUPKYIIS;

- BBITIOJIHATH M3MEPEHUE [UTMH, PACCTOSIHHUM, BEJIUYUH YIJIOB, C MOMOIIBIO MHCTPYMEHTOB IS
WU3MEpEeHUu UTNH U YIJIOB;

- BBIYUCIIATH TUIOMIAIN IPSIMOYTOJIbHUKOB;

- pacmo3HaBaTb Ha 4YepTEkKaxX, PUCYHKAX, MOJEISIX M B OKPYXKAIOUIEeM MHpE IUJIOCKHE U
MIPOCTPAHCTBEHHbIE TeoMeTpudeckue Gurypsl; KoHuryparuu (Guryp, OIHUCHIBaTh HX,
UCIOJIb3YS TEOMETPHUECKYI0 TEPMUHOJIOTUIO U CUMBOJIUKY, ONHUCHIBAaTh CBOMCTBA QUTYD;

- pacmo3HaBaTh Pa3BEPTKHU Kyda, MPSIMOYTOJBHOTO MapauieNienuneaa, MPaBuIbHON MHpaMUpbl,
WINHIPA U KOHYCA;

- OTIpEeNIeNSATh 10 JTMHEWHBIM pa3MepaM pa3BEPTKU (HUTYPHI TMHEHHBIE pa3Mepbl caMOil GUTYpHI U
Ha000POT;

- BBIYUCIIATH 00BEM MPSIMOYTOJIBHOTO MapaieNenuIesa.

-u300pakatb reoMeTpuueckue GUTYpbl U KOH(UTypallii C TOMOMIIBI0  YEPTEKHBIX
WHCTPYMEHTOB U OT PYKH, HAa HEIMHOBAaHHOMW U KJIETYaTOW Oymare;

-U3MEpATh C TOMOIIBI0 MHCTPYMEHTOB M CPAaBHHUBATh JUTMHBI OTPE3KOB M BEIWYHMHBI YTJIOB,
CTPOUTH OTPE3KU 3aJaHHON JUIMHBI U YTIIbI 3aJJAHHON BETHYUHBI,
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-BBIUUCIISITH ~ IEPUMETPHl  MHOTOYI'OJIBHUKOB,  IUIOIAAM  IPSIMOYIOJIBHUKOB,  OOBEMBI
HapajuleenuIe10B;

-pacro3HaBaTh Ha 4YepTekaxX, PHUCYHKAX, HAXOJUTb B OKPYKAIOIIEM MHpE M H300pakaTh:
CUMMETpHUYHBIE (UTYPHI; BE (UTYpPHI, CHMMETPHUYHBIE OTHOCHTEIBHO MPSMOW; IBE (UTYPHI,
CUMMETPUYHBIE OTHOCUTENILHO TOUKHU;

-IIPUMEHSATH NOJyYEHHbIE 3HAHUS B PEAJIbHBIX CUTYalUsIX

Y4YeHuK NoJy4YuT BO3MOKHOCTh HAYUYMThCS:

- W3BJIEKATh, HWHTEPIPETHPOBATH W TPEOOpPa3OBBIBATE HHPOPMALHUIO O T'E€OMETPUYECKUX
¢burypax, npeJCcTaBICHHYIO Ha YepTekKax;

- 1300pakaTh U3y4aeMbie (QUTYPHI OT PYKH M C IOMOIIBIO KOMITBIOTEPHBIX HHCTPYMEHTOB.

- FCCJIEIOBATh U OMUCHIBATH CBOMCTBA FrEOMETPUUECKUX (QUTYP (TUIOCKUX M TMPOCTPAHCTBEHHBIX),
UCIOJIb3YSl HaOJIOJeHHe, W3MEpEeHHEe, OJKCIEPUMEHT, MOJIeIUpOBaHUEe, B TOM YHUCIE
KOMITBIOTEPHOE MOJIETTUPOBAHUE U SKCIIEPUMEHT;

-KOHCTPYHPOBaTh FT€OMETPUUECKHE OOBEKTHI, UCIIOJIb3Ysl OyMary, MIAcTHINH, TPOBOJIOKY U T. 11.;
-ONpeNesTh BUJ MPOCTEHIINX CEUYEHUH MPOCTPAHCTBEHHBIX (UIYp, MOJIY4aeMbIX MYTEM
MIPEIMETHOTO WM KOMIIbIOTEPHOTO MOJEIINPOBAHHUSL.

Hcropusi MaTemaTuKH

Y4eHuK HAY4YUTCH:

- ONMCHIBATh OTAENbHBIEC BBIJIAIONINECS PE3YIbTATHI, IOJYyYEHHBIE B XO/I€ Pa3BUTHUSI MaTEMaTHKU
KaK HayKU;

- 3HaTh NpPUMEPbl MaTEMaTHYECKUX OTKPBITMM M UX aBTOPOB, B CBA3M C OTEUYECTBEHHOUN H
BCEMUPHOU UCTOPHUEH.

-OIKCHIBaTh OT/AEIbHBIE BBIAAIOIIMECS PE3yIbTaThl, NOJYyYEHHbIE B XOJ€ Pa3BUTHUSI MaTeMaTHKU
KaK HayKH.

Y4eHHK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

- XapakTepu30BaTh BKJIAJ BBIJAIOIIUXCA MAaTEMATHUKOB B PAa3BUTHE MATEMATHKH W HHBIX
Hay4HBIX 00JacTei.

- 3HATh NPUMEPbl MAaTEMaTUYECKUX OTKPBITMM M HMX aBTOPOB, B CBSI3M C OTEUECTBEHHOW W
BCEMUPHOU UCTOPHUEH
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COJAEPKAHUME YYEBHOTI'O ITIPEJIMETA «MATEMATHKA» 5 kiacc

HarypajibHble 4ucjia ¥ HYJIb
HarypajbHblIil psii Yuces U ero CBOMCTBA

HartypaibHOe 4YHCIIO, MHOXKECTBO HATYpalbHBIX YHCEI M €ro CBOWCTBA, H300paKeHUE
HaTypaJbHbIX YUCEJ TOYKAMH HA YHUCJIOBOM MpsiMoil. MCnoJib30BaHME CBOMCTB HATYyPAJIbHBIX
YUCeJl [PU PEUICHUH 3a1a4.

3anuch U YTeHHEe HATYPAJIbHBIX YHCeJ

Paznuune mexnay unudpoit u ynciom. [lo3unuonHas 3anuch HaTYpajJbHOTO YMCIA, TOMECTHOE
3HauYeHHE IUQPBI, pa3psabl U KIacChl, COOTHOLIEHUE MEXIY JIBYMS COCEIHHUMH Pa3psIHBIMU
eAMHUIIAMU, YTCHUE U 3aITUCh HATypaIbHBIX YHCEIL.

OxkpyriieHne HATYPAJbLHBIX YHCe
Heo6xomumocTs okpyriienus. [IpaBuiio okpyriieHuss HaTypaJibHBIX YHCEIL.
CpaBHeHMe HATYPAJBbHBIX YK CeJ, CPaBHeHHE ¢ YUCI0oM ()

[ToHsiTHE O CpaBHEHHMH 4YHCEN, CPABHEHUE HATYPAIbHBIX YHCEN APYr C JAPYTOM U C HYJIEM,

MaTeMaThiecKas 3armuch CpaBHEHHH, CIIOCOOBI CPAaBHEHUS YUCEN.
JelicTBUS ¢ HATYPAJIbHBIMH YHCJIAMU

CnoxeHrMe W BBIUUTAHHE, KOMIIOHEHTHI CJIOKEHHUS W BBIYUTAHUS, CBA3b MEXIYy HUMHU,
HaxO0XXJIEHWE CyMMBI M Pa3HOCTH, U3MEHEHUE CYMMBI U Pa3HOCTH MPH U3MEHEHUH KOMITOHEHTOB
CJIO’KCHHUS W BBIYUTAHUSL.

YMHOXEHHWE U JCJICHHE, KOMIIOHEHTHl YMHOXEHHWS W JIeJICHUs, CBS3b MEXKIy HHUMH,
YMHOXEHHUE U CIIOKEHHE B CTOJIOWK, JIEJICHUE YTOJIKOM, MPOBEPKa PE3ysibTara C IMOMOIIBIO
MPUKHUJIKA U OOPaTHOTO JIEHCTBHSI.

[TepemecTuTENbHBINA U COYETATEIbHBIA 3aKOHBI CIIOKEHUSI U YMHOKEHUSI, paCIpeaeIUTEIIbHbII
3aKOH YMHOXKEHHS OTHOCHUTEIBHO CJIOXKEHUS, OOOCHOBaHHE AaJITOPUTMOB BBINOJHEHUS
apu(METHYECKUX JTCUCTBUH.

CreneHb ¢ HATYPaJIbHBIM MOKa3aTeJIeM

3anuce 4Mclia B BUAEC CYMMBI Pa3psAHBIX CIaraéMblX, HNOPSANOK BBIIIOJHEHHS JCUCTBUH B
BBIPAXKEHUSAX, COACPKALUIUX CTENECHb, BBIYMCICHHE 3HAYCHUN BBIPAKEHUN, COJEpKaIINX
CTEIEHb.

YucnoBble BbIPAKEeHUSI
YucnoBoe BIPAKEHHE U €r0 3HAYECHHE, TOPSIAO0K BBIIIOJIHEHUS JEHCTBUN.
JlejeHue ¢ ocTaTKOM

Jlenenne ¢ OCTaTKOM Ha MHOKECTBE HATypaJbHBIX UYMCEJ, CBOMCTBA JEJIEHHS C OCTATKOM.

[IpakTuueckue 3a7a4u Ha IEJIEHUE C OCTATKOM.
CgoiicTBa U NPU3HAKY AEJIUMOCTH

CBOMCTBO A€TMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [Ipusnaku aenumoctu Ha 2, 3, 5, 9, 10.
[Ipusnaku npenumoctu Ha 4, 6, 8, 11. Jloka3zarenbCTBO MNPU3HAKOB JEIMMOCTH. Pelienue
MPAKTUYECKHX 33J1a4 C IPUMEHEHUEM MTPU3HAKOB JIETUMOCTH.

Pa3jioxeHne ync/ia Ha MPOCTbIe MHOKUTETH

[IpocTeie u cocTaBHBIE YKCIa, peueTo DpaTocheHa.

Pa3noxkeHne HaTypaqbHOrO 4YMCIIa HAa MHOKMTEIH, Pa3JIOKEHHE Ha MPOCThIE MHOXKHUTEIH.
KonnuecTBo nenuteneil 4yucna, aaropuTM pasioKEHHs YUCIa Ha NPOCThIE MHOMXKUTEINH,
OCHOBHas TeopemMa apu(pMeTHKH.

JeanTenu U KpaTHbIe

JlenuTenb W €ro CBOWCTBA, OOIMIMI [enMUTENh ABYX M OoJiee 4ucen, HauOONbIIUK OOIIMiA
JIeNUTeNb, B3aUMHO MPOCThIE YMCIIA, HAX0XAeHUe Hanbosbiero obuiero aenutens. KpatHoe u
€ro CBOMCTBa, 00IIee KpaTHOE ABYX U OoJee uucell, HauMeHbIlIee 00Iee KpaTHOE, CIOCOObI
HaX0XJICHUS HAUMEHBIIIETO 00IIero KpaTHOro.
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JApodu
OO0ObIKHOBEHHBIE IPOOH

Hos, yactb, qpoOHOE yucio, apodk. [IpoOHOe uncio Kak pe3ynbTar aeneHus. [IpaBunbHbIe U
HeNpaBWIbHBIE JPpoOH, CMEIIaHHas IpoOb (CMEIIaHHOE YHCIIO).

3anuce HATYpaJbHOTO YMCIAa B BHJE IpOOM C 3aJaHHBIM 3HAMEHaTeJeM, IpeoOpa3oBaHUE
CMEIIaHHOH IpoOH B HEMPaBMIIbHYIO APOOb M HA00OPOT.

[IpuBenenne apodeii k odmemMy 3HaMeHaTen0. CpaBHEHHE OOBIKHOBEHHBIX JpOOEHi.

CnoxxeHre U BbIUUTAHHE OOBIKHOBEHHBIX JIpoOed. YMHOKEHHE U JieJieHHe OOBIKHOBEHHBIX
pOOCH.

ApudmeTrueckue IeMCcTBUS CO CMEIIaHHBIMU JIPOOSIMHU.

ApupmeTrnueckue qecTBUS C IPOOHBIMH YHCIaMH.

CriocoObl parioHanu3auy BBIYUCIECHUN U UX IPUMEHEHHE MTPH BBIIIOJIHEHUH JIEHCTBUN.

Cpennee apupmernueckoe yuce.

Cpennee apudmernveckoe nByx uucen. M3obpaxkeHue cpemHero apupMeTHUECKOro IBYX
YUCeJl HAa YUCIOBOM MNpsMOW. PelleHMe mNpakTHYecKUX 3aJad ¢ NPUMEHEHHUEM CpEIHETO
apudmernueckoro. CpenHee apupMeTHIecKoe HECKOIbKUX YU CET.

Pemenne TekcToBbIX 3a1a4

Enuauubl u3MepeHuWii: UIMHBIL, TUIOMAaM, OO0BEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXJAYy €IUHUIAMU HU3MEpPEHHs] KaXJO0W BEIMYMHBL 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOPOCTb, BpEMS, PACCTOSHUE; IMPOU3BOAUTENBHOCTh, BpeMsd, paboTa; IlieHa,
KOJIMYECTBO, CTOMMOCTb.

3anayu Ha Bce apudMeTHYeCKHUE 1eiicTBHUS

Pemenne TekcToBhIX 3ajau apudmernyeckuM crocobom. Mcnonb3oBaHue TaOIHI], CXeM,
YyepTexel, Ipyrux cpeAcTB MpeACcTaBIeHUS JAHHBIX IIPU PEILICHUH 3aJauu.

3anayu HA ABUKeHHE, Pa00OTYy M MOKYIIKH

Pemenune HecnoXHBIX 3a/ad Ha ABWKEHHE B NPOTHUBOIOJIOKHBIX HANpPABIEHUSX, B OJHOM
HalpaBJICHWHU, JBIKEHHE IO pPEKe M0 TEYEHWI0O U MPOTUB TeueHus. PemeHue 3amady Ha
coBMecTHYIO0 paboty. [IpumeHenue apooeii mpy pemeHnn 3aaad.

Jlornyeckue 3axauu

Pemienne HecNOXXHBIX JIOTHUECKUX 3ajad. PelieHue JTOruyeckux 3ajad ¢ MOMOUIbI0 rpados,
Ta0JIHLI.

Harasignasi reomerpus

Ourypsl B OKpykawimeM Mmupe. Harmsnnele npeactaBieHuss o (Qurypax Ha IUIOCKOCTH:
npsiMasi, OTpe3oK, JIyd, YroJj, JoMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT. UeThIpexyroibHUK,
MPSIMOYTOJIbHUK, KBaJpaT. TpeyroibHUK, BUABI TPEYroJIbHUKOB. [IpaBuIbHbBIE MHOTOYTOJIbHUKH.
N300paxkeHne OCHOBHBIX reomeTpudeckux (uryp. BzanMHoe pacnoiiokeHue ABYX MPSMBIX,
JBYX OKPYKHOCTEH, IpsMON U OKpyKHOCTH. liimHa oTpes3ka, momaHoi. Exununbl nusmepenus
mnnbl. [locTpoeHue oTpeska 3aganHol uMHbL. Buasl yrios. 'pagycHast mepa yria. M3mepenue
Y TIOCTPOEHHUE YITIOB C TOMOIIIBIO TPAHCTIOPTHPA.

[Tepumerp mHoroyronbpHuka. [loHsTHE mMiomanu GUrypbl; e€IUHUIBI U3MEPEHUS IIOIIAH.
[Tnomans mnpsMoyroiabHUKa, KBaapara. [lpuOmmkeHHoe uW3MepeHHEe Muomaan Quryp Ha
kjeryatoit Oymare. PaBHoBenukue Gurypsl.

Harnsgaeie npeacraBieHus o MPOCTPAHCTBEHHBIX (UTypax: KyO, Mmapaiienenures], mpu3ma,
nupamupza, map, chepa, Konyc, HuiauHap. Vzo0pakeHue npocTpaHCTBeHHBIX Guryp. [Ipumepst
ceueHud.  MHororpanHuku.  IlpaBunpHble  MHoOrorpaHHuku.  I[Ipumepsr  pa3BepTok
MHOTOTPaHHUKOB, IMJIMHAPA U KOHYCA.

[Tonsarue o6bema; equHULBI 00beMa. OOBEM NMPSMOYTOJIBLHOTO Mapauleenumnesaa, Kyoa.

Hcropust MaTeMaTHKHU

[osiBnenne 1mudp, Oyks, mepornudoB B mpolecce cyeTa M paclpenesieHus] MPOAYKTOB Ha
HpeBueMm bimxxaem Bocroke. CBsa3b ¢ Heonutnueckoit peBostoLueil.

Poxnenune mectuaecaTepuuHON CUCTEMBI cuncieHus. [losBienne necaTuuHON 3anucy Yuced.
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Poxxnenne u pasButue apudmeruku HatypaidpHbix umcen. HOK, HOJI, mpoctsie uucna.
Pemero Dpatocdena.

COJAEPKAHUE YYEBHOTI'O ITIPEJIMETA «MATEMATHKA>» 6 ki1acc

Auredpanyeckue BbIpaKeHHs
Hcnonp3oBanne OykB s 0003HAuUCHHs] YHCEN, BBIUYMCIICHHE 3HAYCHHUS alreOpandecKkoro
BBIpAKEHUS, TPUMEHEHUE alNTeOpanvyecKuX BBIPAKECHHUM I 3alMCH CBOWCTB apr(PMETUUECKUX
NeUCTBUM, TpeoOpa3oBaHNe alreOpandecKuX BhIPAKEHUI.
JdecsiTuuHbBIE APOOH
Hemass m apoOHas wacté necatuyHoil apoou. IIpeoOpasoBaHme NecATUYHBIX JapoOer B
0o0bIkHOBeHHBIE. CpaBHEHUE NeCATUYHBIX JapobOel. CrokeHHe UM BBIYMTAHHE JACCITHYHBIX
npoOeit. OKpyriieHHe AECATHYHBIX ApoOeil. YMHOXKEHUE U JeJICHUE ECATUYHBIX IpoOeH.
[IpeobpazoBanue OOBIKHOBEHHBIX JpoOel B AecsaTudHbie apoOu. KoHeuHble U OECKOHEUYHBIE
JECSITUYHBIC IPOOU.
OTHoleHMe ABYX YHCe
Macmitab Ha rane u kapte. [Iponopuun. CBoiicTBa nponopiuii, IpUMEeHEeHHe TPONOpLUUN U
OTHOILIEHUH TP PEILICHUH 33]1a4.
Cpennee apudgmeruyeckoe ymcel
Cpennee apudmerndeckoe AByx uncels. M3o0paxeHue cpemHero apupMeTHIeckoro AByX Yuces
Ha YUCJIOBOU MPsIMOii. PerieHne mpakTuieckux 3aad ¢ MPUMEHEHHEM CPEHETO apudmeTrdec-
koro. CpenHee apuMeTHUECKOE HECKOJIBKUX YU CElL.
IIpoueHTHI
[TonsiTue mpouenTa. BolunciieHne NpoleHTOB OT YMCIa U YHCIa 10 M3BECTHOMY IPOIIECHTY,
BBIPQ)KECHUE OTHOILIEHHS B TMPOLEHTaX. PelleHre HEeCcHOKHbIX NPAKTUYECKUX 3a1ad ¢
MIPOLICHTaMH.
JAmnarpamMmmbl
Cronbuatbie ¥ KpyroBble AuarpaMmbl. M3pnedenne nnopmarmu u3 auarpamMm. Mzobpaxenue
JUarpaMM IO YUCJIOBBIM JaHHBIM.
PanuonanbHbIe ynciIa
HonoxuTeIbHBIE M OTPULIATEIbHBIC YHCJIA
N3o0pakeHue ymcen Ha YUCIOBOW (KOOpAMHATHOM) mipsiMoi. CpaBHeHHWE dYucen. Moayib
YUClla, T€OMETpUYECKass HMHTepHpeTauus MOAyils uucia. JleMCTBUS C IMOJOKUTEIbHBIMU U
OTPULIATEILHBIMU YHCIIaMH. MHOKECTBO LIEJIBIX YUCEIL.
IlonsiTHe 0 PAIMOHAILHOM YHCJIE.
[IepBuuHOE TIpeICTaBIEHHE O MHOXKECTBE PALlMOHAIIbHBIX YKcell. JleiCTBUA ¢ panOHaIbHBIMU
YUCJIAMH.
Cpeanee apudmMeTnueckoe Yucel
Cpennee apudmerndeckoe AByx uucen. M3o0pakeHue cpeaHero apupMeTHUECKOTro IBYX
yucel Ha YUCIOBOM mpsMoi. PelleHne mnpakTUuecKuX 3aJady C HPUMEHEHUEM CpEIHEro
apudmernyeckoro. Cpennee apupMeTH4ecKoe HECKOIbKUX YHCET.
Penrenune TeKCcTOBBIX 32124
Enununbsl u3MepeHwMii: IIUHBL, TUIOMIAAM, OO0bEeMa, MAacChl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXJy €IUHHMIIAMU H3MEPEHUS KaKJIOM BEJIWYUHBL. 3aBUCHUMOCTH MEXIY
BETUYMHAMHU: CKOPOCThb, BPEMS, PACCTOSHUE; MPOM3BOAUTEIHHOCTh, BpeMs, padoTa; IieHa,
KOJINYECTBO, CTOUMOCT.
3agauun Ha Bce apuMeTHdecKHe 1eiCTBUS
Pemenne TekcToBBIX 3amau apudmernueckuM crocodom. Mcmonb3oBaHue TaOIHI], CXeM,
YEepTEKEU, IPYruX CPEACTB MPEICTABICHUS TaHHBIX MIPU PEIICHUH 3ada4H.
3agaum Ha IBMKeHHe, padoTy U NMOKYNKH
Pemenne HecnoXHBIX 3a7a4 Ha JBUYKEHHUE B NMPOTUBOIOJIOKHBIX HAMPABICHUSX, B OJHOM
HalpaBJIEHWH, JBW)KEHHE [0 PEKe IO TEUYEeHHIO U MPOTUB TeueHus. PemieHue 3agad Ha
COBMECTHYIO paboTty. [Ipumenenue apoGeii mpu pereHnu 3aaad.
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3agaum HA YaCTH, 10J1M, IPOLEHTHI
Pemenune 3amau Ha HaX0XAEHHWE YAaCTU YHMCIIa M 4Mcla 1O ero 4dactu. Pemenue 3agad Ha
IPOLEHTHI U oM. [IpumeHenne nponopuuii Ipy peleHu  3a4ad.
Jlornuyeckue 3axaun
Perienne HECIIOKHBIX JIOTUYECKHX 3ajad. PerieHne JOrmueckux 3agad ¢ MOMOIIbIO TpadoB,
TabyIunL.
OcHoBHbIE MeTOAbl pelIeHHsl TeKCTOBBIX 3ajauy: apudmernyeckuii, mnepedop
BApUAHTOB.
Harnsanasi reomerpust
[Tonstue o paBencrse ¢uryp. LlenTpanbHas, oceBas U 3epKanbHas cummeTpuu. M3o0paxeHue
CUMMETPUYHBIX QUTYp.
Pemenue npakTuieckux 3ajad ¢ IpUMEHEHUEM NPOCTeNIInX cBOMCTB ¢puryp. PasBepTku
KyOOB U MapaJuiesenuneoB
Hcropusi MaTemaTHKH
[losiBneHne Hynas W OTpULIATENBbHBIX YHUCENl B MaTreMatuke JpeBHOCTH. Ponp Jlnodanra.
[Mouemy (-1)(-1)=+1?
Hpo6u B BaBunone, Erunrte, Pume. OTkpbiTHe necsaTHUHBIX IpoOeil. CTapuHHBIE CHCTEMBI
Mep. [ecsaTuunelie 1pobu u Merpuueckas cuctema Mep. JI. Marnumkuii.
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Temarnueckoe TUIaHUPOBaHWE IO Y4eOHOMY MpeaMeTy «MareMaThuka» COCTaBIEHO C y4eTOM
pabodyeil mporpaMMbl BOCIIHTAHUS. BoCIUTATENBHBIN MOTEHIIMAT JAHHOTO y4eOHOTO TpeaMeTa
obecreunBaeT peain3aluio eJIeBhIX IPUOPUTETOB BocruTaHus o0ydaromuxcst OO0

TEMATHYECKOE IINTAHUPOBAHHE 5 KJTACC

No Temarnueckue pasnensl Kou-Bo waco | KontponsHbie 1
i JTMArHOCTHYCCKUC
MEPOTIPUATHS
1 [ToBTOpEHuE Kypca 3a 4 Kiacc 4 1
2 | HatypanbHble uncia u Hylb 46 3
3 N3mepenue BenuunH 30 2
4 JlenumMoCTh HaTYpaJIbHBIX YHCEI 19 1
5 OOBIKHOBEHHBIC JTPOOH 65 2
8 IToBTOpEeHME 11 1
Uroro 175 10
TEMATHYECKOE IIJIAHUPOBAHMHME 6 KJIACC
No Temarnueckne pasensl Kon-Bo wacoB | KoHTpoJibHBIE N
JTNarHOCTHYCCKHE
n/m
MEPOTIPUATHS
1 [ToBTOpEeHME Kypca 5 kmacca 6 -
2 OTHONICHUS, TPOMOPIIUH, TTPOIICHTHI 26 2
3 Llenpre uncna 34 1
4 Panmonansubie ynciaa 37 2
5 JlecsTuunbie npobu 32 1
6 OOBIKHOBEHHBIE M IECATUYHBIE APOOH 25 1
7 HroroBoe nmoBTopeHne Kypca MaTeMaTHKH 6 15 1
KJjlacca
OO011ee KOJIMYECTBO YaCOB 175 8
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IIpeomemmnonie pezyrvmamot (Anzeopa 7-9 Kknacc)

1.Yucaa

Y4eHuk HayuuTcs:

-onepupoBaTh Ha ©0a30BOM ypPOBHE TOHATHSAMHU: HATypaJlbHOE 4YHCIO, II€JI0€ YHCIIO,
OOBIKHOBEHHAss JIpo0b, JAecsAiTHYHas JpoOb, CMelmaHHas JpoOb, palMOHAIBFHOE YHUCIIO,
apu(METHUECKII KBaIpaTHBIA KOPEHB;

-MCI0JIB30BaTh CBOMCTBA YUCEN U ITPABUJIA JCMCTBUM IIPU BBINIOJHEHUN BBIYMCIICHHN;
-MCIOJIb30BaTh MPU3HAKU ACIUMOCTA Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHUM BBIYUCICHUN U
pEILIEHNH HECIIOKHBIX 3a/1a4;

-BBINOJIHATH OKPYIJIEHUE PALlMOHAIBHBIX YHCET B COOTBETCTBUHU C ITPaBUIIaMU;

-OLIEHUBATh 3HAYEHHUE KBAIPATHOI'O KOPHS U3 MOJIOKHUTEIBHOTO 1IEJIOr0 YUCIIA;

-pacno3HaBaTh pallMOHAIbHBIE U UPPALlMOHAIbHBIE YHCIA;

-CpaBHUBAaTh YHUCIIA.

Y4YeHuK noJy4uT BO3MOKHOCTD HAYUYMThCS:

-ONEepUPOBaTh TMOHATUSAMHU: MHOXKECTBO HATypalbHBIX YHCEN, MHOKECTBO IEJIbIX YHCET,
MHOKECTBO PAlMOHAJIBHBIX YHUCEJ, UpPAllMOHATIBHOE YHCIIO0, KBAJPATHBIM KOPEHb, MHOKECTBO
NEUCTBUTENBHBIX  YMCEN, TE€OMETpUYEecKass  HMHTEepIpeTalus  HaTypalbHBIX,  ILIEJBIX,
palOHATIbHBIX, IEHCTBUTENIbHBIX YUCEIT;

-TIOHUMATh ¥ OOBSCHATH CMBICI IO3UIIMOHHOM 3aMKCH HATypaJlbHOTO YKCIIA;

-BBIMOJIHATh BBIYMCIEHUS, B TOM 4HCIE C HCIOJb30BAHHUEM MPUEMOB palMOHATIBHBIX
BBIYHCIICHUM;

-BBIMOJIHSITH OKPYTJIEHHE PAllMOHAIBHBIX YHCEN C 3a/IaHHOM TOYHOCTBIO;

-CpaBHUBATh palliOHAIbHbBIE U HPPALlMOHAIbHBIE YUCIIA.

2. ToxnecTBeHHbIE PEOOPA3OBAHUS.

Y4YeHUK HAYYUTCSH:

-BBIMOJIHATh HECJIOKHBIE MPeoOpa3oBaHusl Ul BBIUMCICHUS 3HAYCHHUI YHCIOBBIX BBIPaKEHUH,
COJIep’KalllUX CTENEeHU C HaTypallbHbIM IIOKa3aTejeM, CTENeHH C IeJbIM OTpHUIATeIbHBIM
MoKa3aresem;

-BBIMOJIHATD HECJIOKHbBIE MpeoOpa3oBaHUs LIEJbIX BBIPAKEHUI: pacKpbIBaTh CKOOKH, TPUBOIUTD
MOoI00HbIE CllaraeMble;

- HCIOJIb30BaTh (OPMYJIbI COKPAIIEHHOTO YMHOXEHHUS (KBaJpaT CyMMbI, KBaJapaT pPa3HOCTH,
Pa3HOCTh KBAJPATOB) [yl YIIPOIIECHUS BHIYMCICHUM 3HAUEHU BhIPAXKCHUIA;

-BBIMOJIHATh HECJIOXHbIE MPeoOpa3oBaHUs IPOOHO-JIMHEHWHBIX BBIPAKEHUA W BBIPAXKCHUH C
KBaJIPAaTHBIMU KOPHSIMH.

Y4YeHUK NOJTy4YUT BO3MOKHOCTh HAYUUThCS:

-BBIMOJIHATh PA3JI0KEHHE MHOTOYJICHOB HAa MHOXHUTENIU OJHUM M3 CIIOCOOOB: BBIHECEHHE 3a
CKOOKY, TPYNIIUPOBKA, UCIOJIb30BaHUE (POPMYII COKPAILIEHHOTO YMHOKEHUS;

-BBLJICJISITH KBAAPAT CYMMBI H PA3HOCTH OJIHOYJICHOB;

-pacKiabpIBaTh HA MHOXKUTENN KBaIPATHBIN TPEXUIICH;

-BBIMOJHATh MPeoOpa30oBaHus BBIPAXKEHUM, COAEPIKAIIUX CTEIIEHU C LEIbIMU OTPUIIATEIIbHBIMU
MOKa3aTessiMu, MIePEXOAUTh OT 3alMCH B BHJIE CTETICHH C LIEJIbIM OTPUIATENIbHBIM [T0Ka3aTeIeM K
3aIluCH B BUJIE IpOOH;

-BBIMIOJIHATh TpeoOpa3oBaHus JpOOHO-pAllMOHATBHBIX BBIPAKEHH: COKpalleHHe ApoOeid,
IpUBEJCHUE airedpanueckux apobell K oOIieMy 3HaMEHATelNo, CII0XKEHHEe, YMHOXEHHE,
NiefieHne anreOpanyeckux Apooeid, BoO3BeeHNE anredpandeckoil 1pobu B HaTypaJIbHYIO U LEN Y10
OTPULIATEIIBHYIO CTEIIEHB;

-BBINIOJIHATH TPe0Opa30BaHuUs BhIPAKEHHM, COAEPIKAIINX KBaJApaTHbIE KOPHU;

-BBIJIEJISITh KBAApPAT CyMMBbl WM Pa3HOCTH JBYWIEHA B BBIPAXKEHUSX, COJAEPKAIIMX KBaJpaTHbIE
KOPHH;

-BBITIOJIHATH TPe0Opa30BaHuUs BBIPAKEHHH, COAEPIKALINX MOIYIIb
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3. YpaBHeHUs U HEPABEHCTBA.

Y4eHUK HAYYUTCH:

-OIepupoBaTh Ha 0a30BOM YPOBHE IOHSTHUSIMM: PaBEHCTBO, YMCIIOBOE PaBEHCTBO, ypaBHEHUE,
KOpEHb YPAaBHEHUs, PCELICHHE YPABHEHHUs, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO, PEILICHUE
HEPABCHCTBA,

-IIPOBEPATH CIIPABEIIMBOCTD YHCIIOBBIX PABEHCTB M HEPABEHCTB;

-pelaTh HEpaBEHCTBAa BTOPOM CTEIIEHHU C OJJHOM IIEPEMEHHON;

-pelaTh CUCTEMBI JIMHEMHBIX YPAaBHEHH, HEPABEHCTB;

-IIPOBEPSITh, ABJSAETCS JIU JAHHOE YNCJIO PELICHUEM YpaBHEHUS (HEPaBEHCTBA);

-M300pakaTh PEIICHUs] HEPABEHCTB U X CUCTEM Ha YUCIIOBOU MPSIMO.

Y4eHHK NOJYYHT BO3MOKHOCTh HAYYUTHCH:

-OIIEpUpOBaTh IOHATHUAMM: ypPAaBHEHHME, HEPABEHCTBO, KOPEHb YpPaBHEHUS, peEUICHUE
HEPABEHCTBA, PABHOCWJIbHBIE YypaBHEHUsS, 00JIaCTb ONIPEIENICHUs YpaBHEHUs (HEpaBEHCTBA,
CUCTEMbI YpaBHEHHI UJIM HEPABEHCTB);

-pemarb IpoOHO-TMHEWHbIE YpaBHEHNUS;

-pelmath mpocTeiiiine nppanroHabHbIe ypaBHerns Buaa L f (x) =a, /T (X)=4/g(X);

-peuiaTh ypaBHEHUS BHA x"=a ;
-pemaTh ypaBHEHHS CIIOCOOOM pa3JioKEeHUsI HA MHOKUTEIN U 3aMeHBI TIEPEMEHHO;
-HCIIOJIF30BaTh METOJ] HHTEPBAJIOB ISl PEIICHUS IEJIBIX U IPOOHO-PAMOHATBHBIX HEPABEHCTB;
-JIMHEWHBIC YPaBHEHUS U HEPABEHCTBA C MTapaMeTpaMu;
-penraTh HeCIOKHbBIE KBaJIpaTHBIC YPaBHEHUS C IMapaMeTpOM;
-peuaTh HeCIOKHbBIE CUCTEMbI IMHEWHBIX YPAaBHEHHI C ITapaMeTpaMu;
-peuiaTh HeCIO0XKHbIE YPaBHEHUS B LENbIX YUCIIAX.
4. ®yHKkuuu
Y4YeHUK HAYYUTCSH:
-HaXOJIUTh 3HaYeHHE (PYHKIUU MO 3aJaHHOMY 3HAUECHUIO apTyMEHTa;
-HaXO/IUTh 3HaYCHHE apTyMEHTa 110 33JJaHHOMY 3HaYeHUIO (YHKIIMH B HECIIOKHBIX CUTYaIUsX;
-OIpeeNsATh MOJI0KEHHE TOUYKU N0 e€ KOOpAWHATaM, KOOPAUHATHI TOUKH M0 €€ MOJIOKEHUIO Ha
KOOPJIMHATHOU IJIOCKOCTH;
-no rpaduKy HAXOAUTh OO0JacTb ONPENENICHUS, MHOXECTBO 3HAYEHUM, HyIH (QYHKIHH,
MIPOMEXYTKA 3HAKOIOCTOSIHCTBA, IPOMEXKYTKM BO3pacTaHHsi MU yObIBaHMs, HauOoibliee u
HauMeHblIIee 3HaueHus! QyHKIINH;
-CTPOUTH TpauK TMHEHHON PYHKIINH;
-IIPOBEPSITh, SBISIETCA JIM JaHHbIA Trpaduk rTpadukoM 3amaHHOW (GYHKUMU (JIMHEHHOMH,
KBaJIpaTUYHOM, 00paTHON MPOMOPLIUOHATILHOCTH);
-OIpeneNsaTh NPUOIKEHHBIC 3HAYSHHSI KOOPIMHAT TOUKH MepecedeHus rpadukoB QyHKITHIA;
-OlepupoBaTh Ha 0a30BOM YpPOBHE TOHATHUSAMHU: TMOCIEAOBATEIbHOCTh, apuUpMeETHUYECcKas
Mporpeccus, TeoMeTprudecKas Iporpeccus;
-peuiath 3aJa4d Ha MPOrPecCUu, B KOTOPBIX OTBET MOXKET OBbITh MOJYYEeH HEMOCPEICTBEHHBIM
noacu€ToM 6e3 mpuMeHeHus: GopMyi.
Y4eHHK MOJYYHT BO3MOKHOCTh HAYUUTBCSH:
-OMepUpPOBaTh TMOHATUAMU: (YHKIIMOHATbHAS 3aBUCUMOCTb, (YHKIUA, Tpaduk QyHKIUH,
cnocoObl 3agaHud (YHKIMH, apryMeHT W 3HaueHue (QYHKIUH, 00JacTh ONpeAeieHus |
MHOKECTBO  3HaueHUH (QYHKUUH, HYIH (QYHKIUM, T[POMEXKYTKM 3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEUETHOCTD (PYHKIINH;
-CTpOuTh Tpaduky JHUHEHHOHN, KBaapaTUUYHOM (YHKIMHA, OOpaTHOW NPONMOPLUOHATIBHOCTH,
GyHKIMY BUA: y=a+L, y=~x,y=3x, y=|x;

X+b
-Ha TpHUMepe KBaJApaTUYHON (YHKIMH, HCHOJIB30BaTh MpeoOpa3oBaHus Tpaduka (QyHKIHH
y=f(X) nns nocrpoenns rpapuxos pynxuuit y = af (kx+b)+c;
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-COCTaBJIATh YPAaBHEHHUS MpPSIMOW 1O 3aJaHHBIM YCIIOBHUSM: IPOXOJSLIEH Yepe3 JIBE TOUKHU C
3alaHHBIMA KOOPJMHATaMM, IPOXOJAIIECH Yepe3 MAHHYI TOYKY M IAapauIeIbHOW JAHHOU
IIPSIMOM;

-HccIenoBaTh GyHKIUIO 10 e€ rpaduky;

-HaXOJUTh MHOXXECTBO 3HAUEHUH, HYJIH, IMPOMENKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH
KBaJpaTHIHOH (pyHKIIHMH;

-OlepUpOBaATh HOHSTUAMU: NOCJIEI0BATENbHOCTD, apupmeTHIecKas IIpOrpeccusl,
reoMeTpHuuecKas porpeccus;

-peuarthb 3a1a4i Ha apuPMETHUECKYI0 U T€OMETPUUECKYIO ITPOTPECCHUIO.

5. PelieHue TeKCTOBBIX 32124

Y4eHuk HayumuTcs:

-peuiaTh HECIOXKHBIE CIOKETHBIE 3a]Jaul Pa3HbIX TUIIOB Ha BCe apupMeTHUYECKHUE NeHCTBUS;
-CTPOUTHh MOJI€NIb YCJIOBUS 3a7aud (B BUAE TaONMIIBI, CXEMbl, PUCYHKAa WJIM ypaBHEHUS), B
KOTOPOHl J1aHbl 3HAYEHUS ABYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYHUH, C LENbI0 MONUCKA PELIeHUs
3aJ1auy;

-OCYILECTBJIATH CIOCOO MOKCKA PEIIeHUs 3a/1a4l, B KOTOPOM PacCyK/I€HUE CTPOUTCS OT YCIOBHS
K TpeOOBaHUIO UK OT TPEOOBAHUS K YCIIOBHIO;

-COCTaBJIATH IJIaH PELICHHs 331a4U;

-BBIJIEJISITH 3TAlbl PEIICHUS 3aauu;

-MHTEPIPETUPOBATh BBIYMCIUTENbHbIE pE3yJlbTaThl B 3ajJaye, MCCIEA0BATh MOJy4YEHHOE
pellIeHre 3a/1auu;

-3HaTh pa3Inyhe CKOPOCTeN 00bEKTa B CTOSTUEH BOJIE, IPOTUB TEUEHUS U 110 TEUEHUIO PEKU;
-peuiath 3a/1a4i Ha HaX0XJACHHUE YacTH YKCla M YUClia [0 €ro YacTH;

-pemath 3a7a4d pa3HbIX TUIOB (Ha paboTy, Ha MOKYNKH, Ha JBM)KEHHE), CBS3BIBAIOLINX TPU
BEJIMYMHBI, BBIJICIIATH 9TH BEJIMYMHBI U OTHOLICHHUS MEXKIY HUMU;

-HaXOJUThb MPOLEHT OT YUCJIA, YUCIIO IO MPOLEHTY OT HEro, HaXOQUTh MPOLICHTHOE CHWKECHUE
WJIM NIPOLICHTHOE MOBBIIIEHUE BEIINYUHBL;

-penaTb HECIO0XKHBIE JJOTMYECKHUE 3314l METOIOM PaCCyKACHUN.

Y4YeHHK MOJIy4YUT BO3MOKHOCTD HAYYHUThCH:

-penaTh MPOCTHIE U CIOXKHBIE 3a7ja4M PA3HBIX TUIIOB, a TAK)KE 33a[]a4X MOBBILICHHON TPYIHOCTH;
-MCIIOJIb30BaTh Pa3HbIE KPATKUE 3alIMCH KAaK MOJEIM TEKCTOB CIOKHBIX 3ajad Ul ITOCTPOEHUS
IIOMCKOBOW CXEMBI U PELICHUs 3a/1a4;

-pa3nu4arh MOJENb TEKCTa W MOJEIb PELIEHUS 3aJadyd, KOHCTPYMpPOBaTb K OJHOW MOZEIU
pELIEeHNs HECI0KHOW 3aJa4ul pa3Hble MOJEIIN TEKCTa 3a/1a4H;

-3HaTh U IPUMEHATHh 00a crioco0a MOMCKa pelieHus 3anad (0T TpeOOBaHUS K YCIOBUIO U OT
yCIOBUS K TPeOOBAHUIO);

-MOJETIMPOBATh PACCYX/IEHU MPH MOUCKE PEIIEHHs 3a/1a4 ¢ TOMOLIbIO rpad-cxeMsl;

-BBIJIEJISITH Tallbl PEILICHUS 3aa4l U COACpKaHUE KaKOT0 dTana;

-yMeTb BbIOMpPATh ONTHUMAJbHBII METOJ pEIIeHUs 3aJaud M OCO3HaBaTh BBIOOP METOAA,
paccMaTpuBaTh Pa3IMYHbIE METO/bl, HAXOAUTH Pa3HbIE PEIICHUS 3aJa4l, €CJIM BO3MOKHO;
-aHAJIM3UPOBATh 3aTPYJHEHUS U PEILICHUH 3a/1a4;

-BBIMIOJIHATD Pa3UYHble MPeoOpa3oBaHMs NPEAJIOKEHHOM 3ajaud, KOHCTPYHUPOBAaTh HOBBIE
3aJjauu U3 JaHHOMU, B TOM 4yHClie 0OpaTHBIE;

-MHTEPIPETUPOBATh BBIYMCIUTENIBHBIE pE3yJbTaThl B 3a3Jaye, MCCIENA0BATh IOJyYEHHOE
pELIECHNE 3a/1auH;

-aHaJIM3UPOBATh BCEBO3MOKHBIE CHUTYallMM B3aWMHOTO PpACHOJI0XKEHUS JIByX OOBEKTOB U
M3MEHEHHE UX XapaKTePUCTUK MPH COBMECTHOM JBM)KEHHM (CKOPOCTb, BPEMS, PACCTOSIHUE) MPH
peleHNH 3a/a4 Ha JBWXKEHHE JBYX OOBEKTOB KaK B OJHOM, TaK M B IPOTHBOIOJIOXKHBIX
HaIPaBJICHHUSX;

-MCCIIEA0BATh BCEBO3MOXHBIE CHUTyallud IIpM pEUIEHUM 3a7ad Ha JBWKEHHE 10 pEKeE,
paccMaTpuBaTh pa3Hble CUCTEMBI OTCUETA,

-pemaTth pa3HooOpa3HbIe 33a4K «Ha YacTh,
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-pemiath ¥ OOOCHOBBIBATH CBO€ pEUICHHWE 337ad (BBLACIATH MATEMaTHYECKyI0 OCHOBY) Ha
HAXO0’KJICHUE YaCTH YUCIIA M YKCIIa [0 €r0 YaCTH Ha OCHOBE KOHKPETHOT'O CMBICIIA IPOOH;
-0CO3HABATh U OOBACHATH WACHTUYHOCTDH 33/1a4 PA3HbIX TUIIOB, CBS3BIBAIONINX TPH BEIUYHHBI
(1a paboTy, Ha MOKYIIKH, HAa IBI)KEHUE);

-BBIJICTIATh 3TU BEJIMYMHBI U OTHOUICHHUS MEXKIYy HHMMH, IPUMEHSTHh WX TPU PEUICHUU 3aiad,
KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THIIOB;

-BJIaZIeTh OCHOBHBIMH METOJIAMH PEUICHHUS 33J1a4 Ha CMECH, CIUIaBbl, KOHLIEHTPAIIUH;

-pemath 3a/1a4M Ha MPOLEHTHI, B TOM YHCIIE, CJI0KHBIE MPOICHTHI ¢ 000CHOBAaHUEM, HCIIOJIB3YSI
pasHbI€ CIIOCOOBI;

-pemaTh JOTUYECKUEe 3a7aull pa3HbIMH CIIOCOOaMH, B TOM YHCIE, C JBYMS OJOKaMH U C TpeMs
OJI0KaMM JJAHHBIX C IOMOIIBIO TaOJIHII;

-pemate 3agaydl MO KOMOWHATOPHKE WM TEOPHH BEPOSTHOCTEH HAa OCHOBE HCIIOJIH30BAHUS
M3YYEHHBIX METOJIOB U 00OCHOBBIBATh PEUICHHE;

-penIaTh HeCIOKHBIE 3a/1a41 TI0 MATEeMaTHYECKOW CTaTUCTHKE,

-OBJIAJIETh ~ OCHOBHBIMH  METOJIaMU  PEUICHHs  CIOKETHBIX  3a/1a4:  apu(METHUYECKHIA,
anreOpandeckuii, mepedop BapuaHTOB, FTEOMETPUUECKUM, TpadUIECKU;

-IIPUMEHSITh UX B HOBBIX, 110 CPABHEHUIO C N3YUYEHHBIMH, CUTYAIHIX.

6. CraTucTiKa U TEOPUs BePOSITHOCTEH

Y4eHuK HAY4YUTCH:

-AMETh TPEJCTABIICHHE O CTATUCTHYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH CIy4alHOTO
cOOBITHSI, KOMOMHATOPHBIX 3a]la4ax;

-pemaTth TpOCTEUIIHEe KOMOWHATOpPHBIE 33aJadd METOJOM TMPSIMOTO M OPraHW30BaHHOTO
nepedopa;

-IPECTaBIIATh JaHHbIE B BUE TaOJIUL, AUarpaMm, rpaduKoB;

-qUTaTh MHPOPMAIIHIO, IPECTABICHHYIO B BUJIC TAOJHUIIBI, AHArpaMMBbl, rpaduka;

-OIpeeNsTh OCHOBHbIE CTATUCTUYECKHE XapaKTEPUCTUKN YUCIOBBIX HA0OPOB;

-OLIEHUBATh BEPOSITHOCTH COOBITUS B MPOCTEHUIITUX CITydasx;

-MMETb MPEACTABICHUE O POJIA 3aKOHA OOJIBIIUX YHCENl B MACCOBBIX SIBJICHUSX.

Y4YeHUK MOJy4YUT BO3MOKHOCTh HAYUYMThCS:

-U3BJIeKaTh MHPOPMAIUIO, IPECTABICHHYIO B Ta0/INIIaX, Ha JUarpaMmax, rpapukax;
-COCTaBJISITh TAOIHIIBI, CTPOUTH JUArpaMMbl U rpaMKy Ha OCHOBE JIaHHBIX;

-OMepUpPOBaTh MOHATUAMU: (PAKTOPUAT YHUCIA, MEPECTAHOBKM U COYETaHUS, TPEYroJIbHUK
ITackans;

-IPUMEHATH IPABUIIO MIPOU3BEACHUS TP PEIICHUH KOMOMHATOPHBIX 33/1a4;

-ONEepUPOBATh MOHATUSAMU: CIYyYalHBIN OMBIT, CIy4alHbIA BBIOOD, HUCIBITAHHUE, SJIEMEHTApHOE
ciydaifHoe coObITHE (MCXO[), KIAaCCUYECKOE OIpe/IeICeHHe BEPOSATHOCTU CIy4alHOTO COOBITHS,
oTepanuy HaJl CIIy4allHBIMH COOBITUSIMU;

-IPEeACTaBIATh HH(GOPMAIIUIO C TIOMOIIBIO KPYroB Diijepa;

-peuiaTh 3a7a4d Ha BHIYMCICHUE BEPOATHOCTHU C MOACYETOM KOJIMYECTBA BAPUAHTOB C MOMOIIBIO
KOMOHMHATOPHUKH.

7. AcTopusi MaTeMATHKH

Y4eHHK HAY4YUTCH:

-OIHUCHIBAaTh OTJIEJIbHBIE BBIJIAIOIINECS PE3YIbTAThI, MOJYYEHHBIE B XOJ€ Pa3BUTHUS MaTeMaTHKU
KaK HayKU;

-3HaTh NpPUMEpPhl MaTeMaTHUYECKMX OTKPBITUH M HMX aBTOpPOB, B CBSI3M C OTEUECTBEHHOH U
BCEMUPHOU UCTOPUEH;

-IIOHUMATh POJIb MaTEMaTHKH B pa3BUTHU Poccum.

Y4yeHHMK MOJYYHT BO3MOKHOCTh HAYUUTHCS:

-XapaKTepU30BaTh BKJIA/ BBIIAIOIIMXCS MATEMAaTUKOB B Pa3BUTHE MAaTEMAaTUKU U MHBIX HAYYHBIX
o0Jacreii;

-IIOHUMATh POJIb MaTeMaTHKH B pa3BUTHU Poccum.
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COJAEPKAHUME YYEBHOT' O ITPEJIMETA «AJITEBPA» (7 kiacc)

1. To:xknecTBeHHbIE MPE0OPA30BAHUS.

YuciaoBbie U OyKBeHHbIE BbIPaKeHUS

Beipaxkxenue ¢ nepemeHHOM. 3HaueHue BblpakeHHs. [lojncTaHOBKa BBIpRKEHHUH BMECTO
[IEPEMEHHBIX.

Ieanbie BbIpameHUs

Crenenp ¢ HaTypalbHbIM IOKa3aTreneM U €€ cBoiictBa. IIpeoOpa3oBaHusi BblIpaKE€HUH,
COJIEpKAIIUX CTEIIEHH C HaTypaJbHbIM IIOKA3aTEIIEM.

OpHowieH, MHOrowieH. JleicTBUA ¢ OJHOWIEHaMU UM MHOTOWIEHaMHU (CJIOKEHUE, BHIYMTAHUE,
yMHOKeHue). PopMysbl COKpAIEHHOTO YMHOXKEHHS: pPa3HOCTh KBAJpaToB, KBAJApaT CYMMBbI U
pasHocTH. Pa3nokeHne MHOrouseHa Ha MHOYKUTENN: BIHECEHHE 00IEro MHOKUTENS 32 CKOOKH,
IPYNIUPOBKA, TPUMEHEHNE GOPMYI COKPAIIEHHOTO YMHOXKEHHUSI.

2. YpaBHeHus U HEPaBEHCTBA.

PaBencrBa

UYucnosoe paBeHCTBO. CBONCTBA YHCIIOBBIX PaBEHCTB. PaBEHCTBO ¢ IEpeMEHHOM.

YpaBHeHus1

[lonatne ypaBHeHUST WM KOpHs ypaBHeHHs. [IpeacraBieHue O pPaBHOCHIBHOCTH YpPaBHEHMM.
Ob6nacTb onpeaeneHus: ypaBHeHUsI (00JaCTh TOMYCTUMBIX 3HAUEHUN IEPEMEHHOM ).

JInHeliHOEe ypaBHEHHE U €r0 KOPHH

Pemienne nuHelHbIX ypaBHeHUM. JIuHelHOe ypaBHeHHE C mapameTpoM. KosmdecTBO KOopHEH
JIMHEWHOTO ypaBHEHM. Pelenne TMHENHBIX YPaBHEHHM C TApaMETPOM.

Cucrembl ypaBHeHH

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. JInHelHOe ypaBHEHUE C ABYMs nepeMeHHbIMU. [Ipsamas kak
rpaduyeckas MHTEpIpeTalnus JUHEHHOro ypaBHEHUS C JAByMs IMepeMeHHbIMU. lloHsaTue
CHUCTEeMBbl ypaBHEHUW. PemieHne cuctembl ypaBHEHUW. MeTOAbl pPEUICHUS] CUCTEM JIMHEHHBIX
YpaBHEHHUH C JByMsl T[E€peMEHHbIMU: TpaduuecKuili METOJ, METOJ CJIO0XKEHHs, METOJ
1MoJIcTaHOBKHU. CHUCTEMBI IMHEHHBIX YPABHEHUH C MTApaMETPOM.

CucreMbl HEPABEHCTB

Cucrembl HEpaBEHCTB C OJIHOM NIEpeMEHHOM. Pelienne cuctem KBaJpaTHbIX HEPABEHCTB € OJHOU
nepeMeHHON. M300paxkeHue pelieHuss CUCTEMbl HEPABEHCTB HA YHCIOBOM MpsAMOM. 3amuch
pelIeHus: CUCTEMbI HEPABEHCTB.

3. ®yHKUMH.

IMousiTue pyHkuUn

JlexapToBbl KOOpPAMHATHI Ha IUIOCKOCTH. DOpPMHUpPOBAHME MPEACTABICHHUI O METalpeaMETHOM
MOHATHH  «KOoOpAuHaThl». CrocoObl 3anaHus (QYHKUWN: aHaIUTHYECKUU, Trpaduueckui,
tabnnunblid. ['paduk dyaknuu. [Ipumeps! GyHKIMHA, MOJydaeMbIX B MPOLECCE MCCIEI0BaHUS
Pa3IMYHBIX pealbHBIX MPOIECCOB M pPEIIeHHUS 3aaad. 3HaueHue (QyHKUuud B Touke. Kycouno
3aJlaHHbIe (DYHKIUH.

JIuneliHas GpyHKUMS

CpoiictBa U rpaduk nuHEHHON (yHKIHMH. YTI0BOH Kod(pduIMeHT mnpsMoil. Pacnonoxxenue
rpaduka JUHEHHON (YHKIUM B 3aBUCUMOCTH OT €€ YrJIoBOTO Ko3((uIMEeHTa U CBOOOJHOTO
yineHa. HaxoxneHune ko3(p(UIMEHTOB JUHEHHOW (QYHKUMU 1O 33JaHHBIM  YCIOBUSM:
IIPOXOKJCHHUE MPSIMON 4Yepe3 JIBE TOUYKU C 3aJaHHBIMH KOOPAMHATAMH, IPOXOKJIECHUE MPSIMOU
4yepes AAaHHYI0 TOUYKY U NapaljIeIbHOW TaHHOM IIPSIMOM.

I'padpuxku pyHkumu.

I'paduk pynkuuum y= [x].

4. PemieHne TeKCTOBBIX 32124

3agaum Ha Bce apuMeTHYeCKHe NeliCTBUS

Pemienne TeKCTOBBIX 3ajau  apuPMeTHdecKuM crocobom. Hcmosb3oBaHue TaOIMIL, CXEM,
4epTeXKeH, IPYruxX CpeACTB IPEACTABICHUS JaHHBIX IPU PELICHUH 3a1a4H.
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Jloruyeckue 3agaum

Pemenue noruueckux 3ajgad. Pemenne nornyeckux 3aaad ¢ moMouibio rpagos, Tadbmuil.

3agauu Ha IBUKEHUE, PA0OTY U MOKYNKH

AHanu3 BO3MOXKHBIX CHTYalldii B3aMHOTO PACHOJIOKEHHS OOBEKTOB MNPH HUX JABIKCHHH,
COOTHOILIEHUSI 0OBEMOB BBITIOJIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3agauM Ha YacTH, 10J14, MPOLEHThI

Pemenune 3agay Ha HaxoXJAE€HHWE YAcTH YMCIIA U 4YUCIa MO ero vactu. Pemenue 3agay Ha
MPOIEHTHI U A0JH. [IpuMeHenne nponopuii Mpy pelIeHny 3a1ad.

OcHOBHBbIE MeTOJbl PpellleHUs] TEeKCTOBBIX 3aJa4: apuPMETUUYECKUl, anreOpanmyecKuid,
nepebop BapuaHTOB. llepBUYHBIE TIPEACTABICHUS O JPYrUX METOJaX pEHICHHs 3aaad
(reoMeTpuyecKkue U rpauuecKue METOIbI).

5. CratucTuka u Teopusi BeposiTHOCTE

Crartucruka

Tabnmuynoe u rpaduueckoe TpeACTaBICHHWE ITaHHBIX, CTOJIOUAThIE W KPYrOBBIE IHATPAMMBI,
rpaduKy, MPUMEHEHUE TUarpaMM U rpaduKoB s ONMMCAHUS 3aBUCHMOCTEN peabHBIX BEJINYHH,
u3BJeUeHNe MHPOpMaMK U3 Tabiul, auarpamm U rpadukoB. OnucaTeslbHbIE CTAaTUCTHYECKUE
MOKa3aTeIM YHCIOBBIX HAOOpOB: cpeaHee apudMeTHYecKoe, MeauaHa, HaubOoJbIIee U
HauMeHbIIIee 3HaueHusl. Mepa paccerBaHUs: pa3Max

6. UcTopusi MaTeMaTHKH

Bo3HUKHOBEHHE MaTEeMAaTUKN KaK HayKH, dTarbl ee pa3BUTHs. OCHOBHBIC pa3/elibl MATEMATHKH.
Brinarormuecst MaTeMaTHKU M UX BKIIAJ B Pa3BUTHE HAYKH.

3apokaeHue anreopsl B Heapax apudmeruku. An-Xopesmu. Poxxaenne OyKkBeHHON CUMBOJIMKH.
[TosiBneHne MeToa KOOPAMHAT, MO3BOJISIFOIIETO MEPEBOAUTH NT€OMETPUUECKHE OOBEKThI Ha SI3bIK
anreopsl. [lossnenue rpapukoB ¢pynkuid. P. Jlexapt, 1. @epma. [Ipumepsl pa3audHbIX cUCTEM
KOOpJUHAT.

COJAEP KAHUE YUYEBHOI'O ITPEJIMETA «AJI'EBPA» (8 kiacc)
1.9ucna.
PanunonaabHble YncjIa
MHOXeCTBO panvoHaNbHBIX uucen. CpaBHEHHWE palMOHAIBHBIX uucen. JlelcTBus ¢
panMoHaNbHBIMK YnciiaMu. [IpencraBienne palmoHaIbHOTO YKCa IECITHIHON IPOOBIO.
HppannonajbHbie YuCIA.
[TonaTHe wWppamMOHAIBLHOTO 4YHCIA. Pacmo3HaBaHHWe HWppalMOHAIBHBIX 4ucel. [Ipumepsl

Jl0Ka3aTenbcTB B anredpe. MppalroHalbHOCTh qncna«/z . llpumeHenune B TIeOMETpPHHU.
CpaBHeHuE MppalMOHAIBHBIX YUCENl. MHOXKECTBO JEHCTBUTEIBHBIX YU CEIL.

2. To:knecTBeHHbIE MPEOOPA30BaAHHUS.

JIpo0HO-panHOHAJIbHBIC BHIPAKCHHS.

Crenenp ¢ nenbIM MokaszareneM. [IpeoOpazoBaHue NpoOHO-TMHEHHBIX BBIPAXKEHUIL: CIIOKEHHE,
YMHOXX€EHUE, aenenue. Anredpandeckas qpoos. JlomycTiumble 3HaYeHUs IEPEMEHHBIX B JPOOHO-
pauMoHanbHbBIX  BbIpakeHMsX. Cokpamenue — anreOpamdeckux  japoGeit.  [IpuBenenue
anrebpanveckux apoOeit k obiemMy 3HameHaTeno. JelcTBUsA ¢ anredpandeckuMu ApoOsIMHU:
CIIO)KEHHE, BBIYMTAHHE, YMHOXEHME, JIeIeHHe, BO3BeleHHe B cTeneHb. IIpeoOpa3oBanue
BBIPAKEHUH, COAECPKAINX 3HAK MOJTYJIS.

3.KBaapaTHble KOPHH.

Apudpmernueckuii  kBajpaTHbIH  KopeHb. IIpeoOpa3oBaHue BBIpaKEHHH, CcoOJepXKalIUX
KBaJIpaTHbIE KOPHHU: YMHOJKEHHE, [EJICHHE, BBIHECEHME MHOXKUTENS H3-TI0J 3HAaKa KOpHS,
BHECEHUE MHOKUTEJIS O] 3HaK KOPHS.

4.YpaBHeHHs M HEPABEHCTBA.

KBanpaTHoe ypaBHeHHe H €ero0 KOPHH.

KBanparusle ypaBHeHus. Henosnble KBagpaTHble ypaBHEHMs. [IMCKPUMMHAHT KBaJIpaTHOIO
ypaBHeHusa. @opmyna KopHel kBajapatHoro ypaBHeHHs. Teopema Buera. Teopema, oOparHas
Teopeme Buera. Perienne kBagpaTHbIX ypaBHEHUI: HCHOIb30BaHUE (POPMYIIBI I HAXOMXKACHUS
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KOpHEH, rpaduyeckuii MeTOJ peIHICHHUs, pa3lIoKeHHE Ha MHOXKUTENIH, MOoJ00p KOpHEeH ¢
HCIIOJIb30BaHUEM TeopeMbl Buera. KomnuecTBo KOpHEN KBaJpaTHOTO ypaBHEHMS B 3aBUCHUMOCTHU
OT €ro JUMCKPUMHHAHTA. YPaBHEHMs, CBOAMMBIE K JMHEHHBIM M KBaJpaTHbIM. KBaapaTHbie
YPaBHEHHUS C IaPAMETPOM.

/{poOHO-panMoOHaJIbHbIC YPABHEHUSI.

Pemenune mnpocredmux ApoOHO-IMHENHBIX YypaBHEHHH. Pemenue 1poOHO-paliMoHaNIbHBIX
ypaBHEHUH. MeTosbl pellleHus YpaBHEHUN: METOJIbl PaBHOCWIIBHBIX IpPeoOpa3oBaHUM, METOJ
3aMEHBI IEPEMEHHON.

[IpocTelimme UppalMoOHaIbLHbIE YPABHEHHS BU/IA \/ f(x)=a, \/ f(x)= \/ g(x)

HepageHncraa.

UucnoBsie HepaBeHcTBa. (CBOMCTBA YHCIIOBBIX HeEpaBeHCTB. [IpoBepka CHpaBeAIMBOCTH
HEpaBEHCTBA NpH 33JaHHBIX 3HaUEHUsX rnepeMeHHbIX. HepaBeHCcTBO ¢ nepeMenHoil. Ctporue u
HecTporue HepaBeHcTBa. OOnacTh onpenesieHuss HepaBeHcTBa (0071acTh IOMYCTUMbBIX 3HAUEHUMN
nepeMeHHoM). Perienre TMHEHHBIX HEPABEHCTB.

CucremMbl HepaBeHCTB.

CucremMbl HEpaBEHCTB C OJHOM MepeMeHHOW. PerieHue cucreM JTMHEWHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM: IMHENHBIX, KBaIPAaTHBIX.

N3obpaxenue pereHns CHCTEMbl HEPABEHCTB HA YHUCIOBOM MPsIMOI. 3amiCh PENICHUS] CUCTEMBI
HEPaBEHCTB

S5.®yHknuu.

OoOpaTHasi IPONOPUMOHAIBHOCTD.

CaoiicTBa QyHKIMH y - K. Tunep6ona Ilpeacraienne 06 aCHMIITOTAX.
X

I'padpuku pyHkumii.
I'paduxu pyrkmmii y = /X,y = ¥x.
6.Pemienne TeKCTOBBIX 3a/1a4.
3anayu Ha Bce apumMeTHYeCcKHUe JeiiCTBUS.
Pemenne TekcTOBBIX 3amad apuMETHUECKUM crmocoOoM. Mcmonb3oBaHue TaONIUIl, CXEM,
YyepTexel, Ipyrux cpeACTB MpeACTaBICHUS JaHHBIX IIPU PEILICHUH 3aJauu.
3anayu HA ABUKeHHE, Pa00Ty M MOKYIKH.
AHanu3 BO3MOXHBIX CHTyallMid B3aUMHOTO PAacIoJIOKeHHsT OOBEKTOB MpU HUX ABWKEHUHU,
COOTHOIIEHUSI 00bEMOB BHITIOJIHAEMBIX padOT IIPU COBMECTHOM padoTe.
3agauu HA YACTH, 10JIM, IPOLEHTHI.
Pemenue 3agay Ha HaxoXkJAEHHWE YacTH YHMCIIA U YUCIA MO ero vactu. Pemenue 3agay Ha
MpOLEHTHI U A0iu. [IpuMeHenne mponopuuii Ipy pereHu  3a1ay.
Jlormyeckue 3aga4m.
Pemenue nornyeckux 3agad. Penenue noruyeckux 3afad ¢ MOMOIIbIO rpadoB, TaOIuUILI.
OcHoBHbIE MeTOAbI pellleHHs] TEKCTOBBIX 3aJa4d: apu(PMETHUECKUd, anreOpanyecKui,
nepebop BapuaHTOB. llepBUuyHBIE TPEACTAaBICHUS O JPYTUX METOJAaX peHIeHHs 3a1ad
(reoMeTpuyecKre U rpa@uIeCcKue METOIbI).
7.CTaTHCTHKA ¥ TEOPUSI BEPOSTHOCTEIA.
Crarucruka.
CnyyaitHas W3MEHYHMBOCTh. VI3MEHUYMBOCTH TMpPH H3MEpeHMsX. Pemaromiue mpaBuia.
3aKOHOMEPHOCTH B M3MEHYMBBIX BeTMUMHAX. J{ucnepcus U cTaHAapTHOE OTKIIOHEHHE.
8.hcTopust MaTeMaTHKH
beckoHeuyHOCTH MHOKECTBA MPOCTHIX uMcen. Uncna U ATUHBI OTPe3KoB. PannoHanbHbIe Yuca.
[ToTpe6GHOCTH B uppamnuonanbHbix yncnax. [llkona IMudaropa

COJAEPKAHUE YYEBHOT O ITIPE/IMETA «AJITEBPA» (9 kaacc)
1.ToxxnecTBeHHBbIE TPe0Opa30BaHHUs.
Auredpanyeckne BbIPasKeHH.
KBanpatuslit TpexuseH. Pa3nokeHne kBapaTHOTO TpEXWIeHA HA TUHEHHBIE MHOKUTEIH.
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2.YpaBHeHHs M HEPABEeHCTBA.

KBaaparHoe ypaBHeHHE M €r0 KOPHH

bukBanpaTHbie ypaBHEHUs.

/{poOHO-panMoHa/bHbIC YPABHEHUS

Metoapl pelieHus ypaBHEHUI: METOJbl PaBHOCHIBHBIX IPEOOpa3OBaHHN, METOJ 3aMEHBI
nepeMeHHol, rpaduyeckmii meron. Mcmonp3oBaHue CBOWCTB (YHKIMH TIPH  peICHUH
YpPaBHEHUU.

VYpaBHeHHus BUAA x"=a. VYpaBHEHUS B LIEJIBIX YUCIIAX.

HepaBencrBa

KBanpatHoe HepaBEHCTBO U €ro peuieHus. PelieHue KBaJpaTHBIX HEPABEHCTB: HCIIOJIb30BAHUE
CBOMCTB M rpaduka KBaJpaTUYHON (YHKIIMH, METOJ] HHTEPBAJIOB. 3allUCh PEILIEHUS! KBaJIPaATHOTO
HEpaBEHCTBA.

Pemenue nensix 1 [poOHO-pallMOHANBHBIX HEPABEHCTB METOI0M UHTEPBAJIOB.

3. OyHKIUHU.

IHousitue pyHKumMu.

CpoiictBa (yHKIMI: 00nacTh OMNpENeNieHUs, MHOXKECTBO 3HAUYEHUMH, HYIHU, HPOMEKYTKU
3HAKOIMOCTOSIHCTBA, YETHOCTH/HEUETHOCTD, POMEKYTKH BO3pacTaHus U yObIBaHUS, HauOOIbIIEe
Y HauMeHblnee 3HaueHus. MccnenoBanue GyHKnuu mo e€ rpaduky.

[Ipencrasienue 06 acUMIITOTAX.

HenpepriBHOCTh hyHKIMMN. KycouHo 3aaHHbIe QYHKIIMH.

ToknecTBeHHBIE NPEOOPA30OBAHUSA.

Llenbie BbIpaKeHUs

KBanpatnblii TpexusieH, pa3ioKeHHe KBaJpaTHOTO TpeXwieHa Ha MHOKHUTEIIH.

KBagparuunas pyHkumus.

CaoiicTBa u rpaduk kBaapatnyHO GyHkuu (mapadosa). [loctpoenue rpaduka KBaapaTUIHON
dbyakuu 1o ToukaMm. HaxoxneHue Hyneld KBaJpaTHYHOW (YHKIIMH, MHOXKECTBA 3HAYCHUH,
MIPOMEKYTKOB 3HAKOTIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

I'padpuxn pynxumii. [IpeoOpazoBanue rpaduka pynkuun y = f (x) A7 HOCTpOeHUs rpadukoB

¢ynximii Buga y =af (kx+b)+c.

K
I'padukn dyHKIMiA y=a+X—b, y=3x, y=|x|.
+

IMocsienoBaTe/ IbHOCTH M MIPOrPECCUM.
UucnoBasi mocieaoBaTeNbHOCTh. [IpuMepbl 4YMCIOBBIX MOCIEAOBATEIBHOCTENH. beckoHeuHbIe
MOCJIEI0BATEILHOCTH. ApudMmeTndeckas mporpeccuss U e€ CBOMcTBa. [ eomerpuveckas
nporpeccus. dopmyna oOmiero uieHa U CyMMbI N TEPBBIX YICHOB apU(PMETHUECKON Hu
reoMeTpuueckoit mporpeccuii. Cxoasiiascs reoMeTpuuecKas mporpeccus.
4.Penienye TeKCTOBBIX 3a/1a4.
3anayu Ha Bce apumMeTHYecKue JeiiCTBUS.
Pemenne TekCTOBBIX 3amad apuPMETHYECKUM crocoOoM. Kcmonb3oBaHue TaOJUI, CXEM,
YepTekKEen, IPYruxX CPeACTB NPEACTABICHUS IaHHbBIX IIPU PEIICHUH 3aa4H.
3agaum HA YACTH, 10JIM, HPOLEHTHI.
Pemenne 3amad Ha HaxXOXICHHME 4YacTH YHMCIAa M YHCIa MO €ro 4JacTu. PelleHue 3amad Ha
MPOLEHTHI U J0Ju. [IpuMeHenne nponopuuii npu peieHny 3aaay.
3agaum Ha IBHKEHHE, PA00TY U NMOKYIIKH
AHanu3 BO3MOXHBIX CHTyallMid B3aUMHOTO PACIMOJIOKEHHUS OOBEKTOB TMPH HUX JBUKCHHH,
COOTHOIIIEHUSI 00HEMOB BHITIONHSAEMBIX Pa0OT MPU COBMECTHOM pabdoTe.
Jlornueckue 3aga4u.
Pemenue nornyeckux 3agad. Perenne noruyeckux 3aad ¢ MOMOIIbIO rpadoB, TaOIUII.
OcHoBHbIE MeTOAbI pelleHHs] TEeKCTOBBIX 3aJa4d: apuPMETHUECKUd, anreOpanyecKui,
nepebop BapuaHTOB. llepBHuUHBIE TPENCTABICHUA O JPYTUX METOJAaX peIIeHHs 3aaad
(reomeTpuyeckue u rpaguueckue METOIbI).
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S5.Ctatucruka ¥ Teopusi BepOSITHOCTEIA.

Cayuaiinble coObITHS

CnygaiiHple ONBITHI  (IKCIEPUMEHTHI), JJEMEHTApHBIC CIydailHble COOBITHS  (MCXOIBI).
BepositHoct  snemeHTapHbIX  coObITHi. COOBITHS B CIy4allHBIX — JKCIIEPUMEHTax |
ONaronpUATCTBYIOIIUE dJIEMEHTapHbIe COObITHSA. BeposTHOCTH ciaydailHBIX cOObITHI. ONBITHI C
PaBHOBO3MOKHBIMHM 3JIEMEHTAPHBIMU CcOObITHSIMU. Kilaccuueckue BepOSITHOCTHBIE OINBITHI C
HCII0JIb30BAHNEM MOHET, KyOukoB. IIpencraBienue coObITHI ¢ MOMOLIBIO AMAarpaMm Oiliepa.
[IpotuBONONIOKHBIE COOBITHS, OOBEAMHEHHE M mepecedeHue coObIThil. [lpaBuio cnoxxenus
BeposiTHocTe.  CiywaiiHelii  BbIOOp. [lpeacraBineHue skcrnepuMeHTa B BHJAE  JepeBa.
HesaBucumslie COOBITHSL. YMHOXkeHue BEpPOSATHOCTEN HE3aBUCUMBIX COOBITHH.
[locnenoBarenpHbple He3aBUCHMMBIE UcHbITaHus. [IpencraBieHne o HE3aBUCHUMBIX COOBITHUSIX B
KU3HU.

DJieMeHTbl KOMOMHATOPUKH

[IpaBuno ymMHOXXEHHMsI, NEpecTaHOBKH, (axTopuan uyucia. CoueTaHUs M YHUCIO COYETAHUM.
®opmyna uyuciaa coueranui. TpeyrompHuk Ilackams. OnbeITel ¢ OOJNBIIUM — YHCIOM
PaBHOBO3MOJKHBIX 3JEMEHTAPHBIX COOBITUH. BpluncieHue BeposTHOCTEH B ONBITaX C
MpUMEHEHHEM KOMOMHATOpHBIX ¢opmyin. HMcnbitanus bepnymnmu. VYemex u  Heypaya.
BepositTHocTH cOOBITHI B cepun ucnbITaHUM bepHyu.

Cuayyaiinble BeJIUYUHBbI

3HAaKOMCTBO CO CIIy4alHbIMU BEJIMYMHAMHU Ha MpPHUMEpPax KOHEYHBIX IUCKPETHBIX CIIydalHBIX
BenuuMH.  Pacnpenenenue  BeposiTHocTell.  Maremarnueckoe — oxkupanue.  CBoiicTBa
MaTemMaTHdeckoro oxuaanus. [lonarue o 3akoHe OonbmMX yucen. M3amepeHue BeposTHOCTEH.
[Ipumenenne 3akoHa OOJBIIMX 4YHCEN B COLMOJIOTMM, CTPaxOBaHUU, B 3/paBOOXpaHEHHH,
obecnieueHnH Oe30MacCHOCTH HACeIeHUsI B UPE3BhIUAHBIX CUTYALIUSIX.

6. UcTopusi MaTeMaTUKH

I1. ®epma, ®. Bumer, P. Jexapt. Hctopus Bompoca 0 HaxoXJAeHHH (GOPMYT KOpHEH
anreOpandecKux ypaBHEHUU crerneHel, 6onbpmmx verbipex. H. Tapramss, k. Kapmano, H.X.
AbGens, J. Ianya.

3amaua Jleonapno Iluzanckoro (dubGonayum) o kposmkax, yucia PuOoHayyw. 3amada o
maxMaTHou 1ocke. CX0AMMOCTh F€OMETPUUECKOM MPOTrPECCU.

Hctoku Teopum BEpOSITHOCTEH: CTpaxoBoe eno, azaptHbie urpbl. I1. @epma, b.Ilackanb, S1.
bepnynnu, A.H.Koamoropos.

Pone poccuiickux ydeHbIX B pasButun Matematuku: JI. Oinmep. H.U. JloGaueBckuid,
[1.J1.Yeb6nmmeB, C. Koanesckas, A.H. Koimmoropos.

Marematuka B pa3Butuu Poccuu: Ilerp |, mikona maTeMaTMyecKMX M HaBUTAUKUX HAayk,
pasButue poccuiickoro ¢unota, A.H. KpsuioB. Kocmuueckas nporpamma u M.B. Kenjpim.
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TEMATHYECKOE IIJNIAHUPOBAHMUE 7 KJIACC

Temaruueckoe MIAaHUPOBaHME MO y4eOHOMY MpeaMery «Anredpa» COCTaBIEHO C YYETOM
pabodeil mporpaMMbl BOCIIHTAaHUSI. BoCUTATENBbHBIN MOTEHIIMAN JAHHOTO Y4eOHOTO IpeaMeTa
obecreunBaeT peain3aluio eJIeBhIX TPUOPUTETOB BocruTaHus o0ydaromuxcs OO0

Ne TemaTnueckue pasjaeasl Koa-Bo KonTpoibHble H
w/n 4acoB JANATHOCTHYECKH e
MepOonpHUsITHS
1 BolpakeHus, TOXKIECTBA, ypaBHEHUS 21 2
2 OyHKIIUU 11 1
3 CreneHp ¢ HaTYpaJIbHBIM ITOKa3aTeIeM 11 1
4 MHorouseHsl 17 2
5 DopMyIbl COKPAIIEHHOTO YMHOKEHUS 18 2
6 CucreMbl TUHEHHBIX YPaBHEHUM. 14 1
7 IToBTOpEHUe Kypca 7 Kiiacca 13 1
Hroro 105 10
TEMATHUYECKOE IIVIAHUPOBAHMUE 8 KJIACC
Ne TemaTnueckue pasaenl Koa-Bo KonTpoibHble u
/i 4acoB JANATHOCTHYECKH e
MepOonpHUsTHSA
1 PanmonansHbIe ApoOH 23 2
2 KBangparasie kKopHU 17 2
3 KBagparasie ypaBHEHUsI 11 1
4 JpoOHO-panoHa bHbIe YpaBHEHUS 11 1
5 HepaBenctBa 18 2
6 CreneHb ¢ [EIBIM IIOKasaTreleM. OJIEMEHTHI | 12 1
CTaTUCTHUKH
7 [ToBTOpEHUE. DIEMEHTHI CTATUCTUKU 13 1
UTOI'o 105 10
TEMATHUYECKOE IINTAHUPOBAHHUE 9 KJIACC
Ne TemaTuyeckue pasaesbl Koa-Bo KonTpoabHbie u
m\nn 4acoB AMATHOCTHYECKHUE
MepOonpHUsITHS
1. KBanparuunas ¢yHKims 23 2
2. VYpaBHEeHUsT M HeEpaBEeHCTBa BTOpod creneHu c | 18 2
OJIHOY IIEPEMEHHON
3. YpaBHeHUs ¢ BYMsI IEPEMEHHBIMU U UX cucTeMbl | 21 2
4. ApudmeTrrueckas 1 reoMeTpudecKas Iporpeccuu 14 2
5. ONEMEHTHI CTATUCTUKH U TEOPUU BEPOSITHOCTEN 13 1
6. IloBTOpEHNE 13 1
Hroro 102 10
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IlIpeomemmnoie pezyromamot (I'eomempus 7-9 knacc)

1.I'eomeTpnueckne Gurypsi

Y4eHuk HayuuTcs:

-OnepupoBaTh Ha 6a30BOM YPOBHE MOHATUSIMH I'€OMETPUIECKUX (HUTYD;

-M3BJIEKaTh HH(OPMAIMIO O TEOMETPUIECKUX (UTypax, MPEICTABICHHYIO HAa YepTEkKax B SIBHOM
BUJIE;

-IIPUMEHSTh ISl PelIeHHs] 3aJad reoMeTpudeckue (axkThl, €CIH YCIOBUS WX NPUMEHEHHUS
3aJlaHbl B IBHOU (hopMe;

-peuiaTh 3a/1a4i Ha HaX0XKJAEHUE T€OMETPUUYECKUX BEJIMYHH 110 00pa3liaM Ui alrOPUTMAM.
Y4YeHuK NoJy4YuT BO3MOKHOCTh HAYUYMThCS:

-ONEePUPOBATH MOHITUIMHU T€OMETPUIECKUX (DUTYD;

-U3BJIEKaTh, MHTEPIIPETUPOBATh U MPeoOpa30BhIBaTh HHPOPMAIMIO O TEOMETPUUECKUX (Urypax,
MIPE/ICTaBICHHYIO Ha YepTexkKax;

-IIPUMEHATh TeoMeTpuueckrue (akThl Ui pelIeHus 3a/lady, B TOM 4YHCIE, MpearoJiararoinx
HECKOJIbKO IIaroB peleHus;

-(OopMyIUPOBATH B IPOCTEHIINX CIy4yasiX CBOMCTBA U MPU3HAKHU QUTYD;

-JI0Ka3bIBaTh T€OMETPUUYECKUE YTBEPKICHUS.

-BJIaJIeTh CTAaHJAPTHOH Kilaccudukanuen miockux QUryp (4eTbpEXyroabHUKOB)

2. OTHOLIEHUSA

Y4eHuK HAY4YUTCH:

- OIIepUpOBATh Ha 0a30BOM ypOBHE MOHITHUSIMH: PaBEHCTBO (GUTYp, paBHbIE (PUTYPHI, pABEHCTBO
TPEYroJbHUKOB, MapajuIeIbHOCTh MPSAMBIX, MNEPIEHIUKYISIPHOCTh TMPSAMBIX, YIJIBl MEXKIY
MPSIMBIMH;

ONepHpOBATH HAa 0A30BOM YPOBHE HNOHATHAMHU: MapaUIEIbHOCTb MPSAMBIX, IEPIEHAUKYIIPHOCTh
HPSIMBIX, YTJIbI MEXY NPSAMBIMHU, IEPIEHIUKYIISP, HAKIIOHHAS, IIPOEKLIUS.

- HCIIOJIb30BaTh OTHOLICHUS Ul pELIeHHs] MPOCTEHIIMX 3a/1ad, BO3HUKAIOIIMX B peaJbHOMN
AKHU3HU.

-OIepUpoOBaTh Ha 0a30BOM YPOBHE MOHATUSAMMU: NEPIEHANKYIISAP, HAKJIOHHAs, TPOSKIHSI.
Y4eHHK MOJYyYHT BO3MOKHOCTh HAYYUThCH:

ONEpPUPOBATh MOHATHSMU: PABEHCTBO (GUIYp, paBHbIE (GUIypbl, PAaBEHCTBO TPEYrOJIbHUKOB,
HapajyieNIbHOCTh NPSAMBIX, IEPIEHIUKYIIPHOCTD MPSIMBIX, YIIIbI MEXKY NPAMBIMU.
-OIepUPOBATh MOHATUAMU: NEPIEHAUKYIISP, HAKIOHHASA, IPOEKIMs, oaooue Guryp, noJo0HbIe
(burypsl, 1o100HBIE TPEYTOJbHHUKH;

-IIPUMEHATh TeopeMy Dasieca u TeopeMy 0 MPONOPIMOHAIBHBIX OTPE3KaxX MPH PELICHUH 3a]1ay;
-XapaKTepU30BaTh B3aUMHOE PACIIOJIOKEHHUE MTPSIMON U OKPY)KHOCTH, JIBYX OKPYKHOCTEH.

3. U3mepennsi M BHIYUCICHUSA

Y4YeHUuK HAy4YuTCH:

- BBINOJIHATh U3MEPEHUE JUIMH, PACCTOSHUM, BEJIWYMH YIJIOB, C IOMOIIBIO MHCTPYMEHTOB MJIS
W3MEpEeHUH JUIMH U YTJIOB;

- BBIUUCIIATh PACCTOSIHUS HAa MECTHOCTH B CTaHJAPTHBIX CUTYaLUAX, IUIOMAAM B MPOCTEHIINX
clly4yasiX, IpUMEHTh (GOpMyIIbl B IPOCTEHIINX CUTYaLUsAX B IOBCEJHEBHOMN KU3HU

-IIPUMEHSTH (OPMYIIbI IEPUMETPA, TUIOLIAIN;

-npuMeHsaTh Teopemy Iludaropa, 0a3oBble TPUTOHOMETPUYECKHE COOTHOILEHUS IS
BBIYMCIIEHUS JIUIMH, PACCTOSHUH, IUIOIAAEH B MPOCTEMIINX CIIydasx

-IIPUMEHATh (OPMYIIBl MEpUMeTpa, IJIOMAAM U 00BbEMa, IUIOLAAN TMOBEPXHOCTH OTJIENIBHBIX
MHOTOTPaHHUKOB IPY BBIUNCIIEHUSX, KOTJ]a BCE TaHHBIE UMEIOTCS B YCIIOBHY;

-0a30BbIe TPUTOHOMETPUYECKHUE COOTHOILIEHUS JUIsl BBIUMCIIEHUS JUIMH, PACCTOSHUM, TUIOMAAeH B
MIPOCTENIIINX CIIydasix.

Y4YeHHK NoJTy4YUT BO3MOKHOCTh HAYYHThCS:

- OIIEpUPOBATh NPEACTABIECHUSAMU O AJIUHE;

- OIIepUpOBaTh 00JIee MIUPOKUM KOJIMYECTBOM (POPMYIT JUIHHBL,

- (opMynHpoBaTh 3a/1a4M Ha BBIYMCIIEHUE JUTUH
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OTIEPHPOBATH MPEACTABICHUSIMH O IJIONIA N KaK BEJTMUYNHAMH;

-npuMeHsTh TeopeMy Iludaropa, popmysl miomnany;

-OnepupoBaTh 0oJiee NIMPOKUM KOJIMYECTBOM (POpMyS IJIOIIA IH;

-IIPUMEHSTH TPUTOHOMETPUYECKUE (POPMYIIBI ISl BEIYUCICHHUH B O0JI€€ CIIOKHBIX CIydasix;
-opMynIupoBaTh 3a/1a41 HA BHIYHUCIICHUE IUIOMIAICH U pPeIIaTh ux.

-IIPUMEHSATh (POPMYJIBI IJIOMIAIN, 00BEMA TP PEIICHUH MHOTOIIATOBBIX 33]ad, B KOTOPBIX HE
BCE JIaHHBIE TIPE/ICTABIICHBI SIBHO, @ TPEOYIOT BBIUMCIICHHIA;

-OnepupoBaTh 0oJiee IIMPOKUM KOJIMYECTBOM (POPMYIT [UTMHBI, TUTOINAAH, 00bEMA;

-BBIYHCIIATH XapaKTEPUCTUKH KOMOMHAIMHA (pUryp (OKpYKHOCTEH U MHOTOYTOJIbHUKOB);
-BBIYHCIISTH PACCTOSHUS MEXKAY purypamu;

-IIPUMEHSTH TPUTOHOMETPUYECKUE (POPMYJIBI ISl BEIYUCIICHHH B 00JI€€ CIIOKHBIX CTydasx;
-TIIPOBOJIMTH BBIYMCIICHHUS HA OCHOBE PAaBHOBEIIMKOCTH M PAaBHOCOCTABJICHHOCTH;

-TIIPOBOMTH TPOCTHIE BEIUMCIICHHSI HA 00bEMHBIX Telax;

-popMyIIMpoBaTh 33/1a4K HA BRIYHCIICHHE JIUTHH, TUIOMAaIeH 1 00bEMOB 1 periaTh ux.

4. 'eomeTpuyecKHe MOCTPOEHUS

YuyeHHK HAYYMTCH:

- M300pakaTh TUNOBBIC TUIOCKHE (UTYPHI U (PUTYPHI B MPOCTPAHCTBE OT PYKH M C TIOMOIIBIO
WHCTPYMEHTOB;

- BBITIOJTHSITH IPOCTEHIIINE TIOCTPOCHUSI HA MECTHOCTH, HEOOXOJMMBIE B PeabHOM KU3HU
-1300pakaTh TUIOBBIE IUIOCKHE (PUTYpPHl U (QUIYpbl B MPOCTPAHCTBE OT PYKH M C MOMOIIBIO
WHCTPYMEHTOB.

Y4eHHK MOJYYHT BO3MOKHOCTh HAYYUTHCS:

-M300pakaTh TEOMETPHUECKUE (PUTYPHI IO TEKCTOBOMY M CHMBOJIBHOMY OMTUCAHUIO;

-CBOOO/IHO OMEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECJIOKHBIX CIydasiX;

-BBIMOJHATH MOCTPOCHUS TPEYT OIbHUKOB;

-IIPUMEHSATH OTJIETbHBIE METObI TOCTPOCHUN LUPKYJIEM U JIMHEHKOW U MPOBOIUTH MPOCTEHIIINE
WCCIIETIOBAHUS YKCia pelIeHUH;

-U300pakaTh THUIIOBBIE TUIOCKHE (UTYPHl U OOBEMHBIC TeJa C TOMOIIBI0 MPOCTEHIINX
KOMITbIOTEPHBIX HHCTPYMEHTOB.

-1u300pakaTh reoMeTpuueckre (GUrypsl N0 TEKCTOBOMY U CHMBOJILHOMY OIUCAHUIO;

-CBOOO/IHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMHU B HECJIOKHBIX CIyJasiX;

-IIPUMEHATH OT/EJIbHbIE METOAbI TOCTPOCHUN LIUPKYJIEM U JTUHEHKON M MPOBOAUTH MPOCTEHIIINE
UCCIIETIOBAHUS YKCIa PEIICHUH;

-u300pakaTh THUIOBBIE IUIOCKUE QUIYpl U OOBEMHBIE Teja C TOMOIIBI0 MPOCTEHIINX
KOMITBIOTEPHBIX UHCTPYMEHTOB

5. 'eoMeTpuYecKue npeodpa3oBaHus

Y4YeHUuK HAy4YuTCH:

OTepupoBaTh Ha 0Oa30BOM YPOBHE MOHITUSIMH BEKTOP, CyMMa BEKTOPOB, MPOU3BEICHHUE BEKTOpA
Ha YHCII0, KOOPJMHATHI Ha MJIOCKOCTH;

-OIpenesaTh NPUOMDKEHHO KOOPAWUHATHI TOYKU MO €€ H300paKEHUI0 Ha KOOPAMHATHOMN
IJIOCKOCTH;

-MCIIOJIb30BaTh BEKTOPHI JJIsl pELIEHUs NpOCTEHINMX 3aJad Ha ONpeAeieHUue CKOPOCTH
OTHOCHTEJIBHOTO JIBH)KEHUS

-ONpeNensaTh NPUOIMKEHHO KOOPAMHATHI TOYKM TO €€ M300pakeHUI0 Ha KOOpAWHATHOM
TUIOCKOCTH;

Y4eHHK MOJYYHMT BO3MOKHOCTh HAYUUTBCS:

-HMCII0JIb30BaTh MOHATHS BEKTOPOB M KOOPAMHAT JUIsSl pelleHus 3afay no ¢usuke, reorpaduu u
Apyrum

y4eOHBIM ITpeIMETaM.

-ONEpUPOBaTh IMOHATUSAMH BEKTOpP, CYyMMa, Pa3HOCTb BEKTOPOB, INPOU3BEJICHHE BEKTOpa Ha
YHUCIO0, YroJd MEXIY BEKTOpaMH, CKaIIpHOE IPOM3BEACHUE BEKTOPOB, KOOPAMHATHI Ha
IUIOCKOCTH, KOOPAMHATHI BEKTOPA,
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-BBITIOJIHATH JCHCTBUS HAJl BEKTOPAMHU (CII0XKEHHE, BHIYMTAHHE, YMHOXKEHHE Ha YUCIIO);
-BBIYHCIIATH CKASIPHOE IPOU3BE/ICHUE,

-ONPEENATh B MPOCTEHIIINX CIydasX Yroi MEX/Iy BEKTOPaMU;

-BBITIOJIHATH PA3JIOKEHWE BEKTOpAa Ha COCTABJIAIONIME, TMPUMEHSTH IOJydCHHbIC 3HAHHUS B
¢u3uKe, Moyb30BaThcs (POPMYIION BBIUMCICHUS PACCTOSHUS MEXAY TOYKAMH IO H3BECTHBIM
KOOpAMHATAaM, UCTIOJIb30BaTh YpaBHEHHS (DUTYp UL pelIeHHs 3a71ay;

-IIPUMEHSATh BEKTOPHl M KOOPAWHATHI Ul PELICHHUS T'€OMETPHUYECKHX 3a/a4 Ha BBIYHCICHUE
JUIMH, YTJIOB.

6. UcTopusi MaTeMaTUKHU

YuyeHHK HAYYMTCH:

-OMUCHIBATh OTJICJIbHBIC BBIJIAIOIINAECS PE3yIbTAThI, MOJyYCHHBIE B XOJE Pa3sBUTHS MaTeMaTHKU
KaK HayKW;

-3HaTh TPUMEpPhl MATEMaTHYECKHX OTKPBHITHA M MX aBTOPOB, B CBS3M C OTEYECTBEHHOW H
BCEMUPHOU UCTOPHEH;

-IIOHUMATh POJIb MAaTeMaTHKH B pa3BUTHH Poccum.

Y4yeHHK MOJYYHT BO3MOKHOCTb HAYYUTHCH:

-XapaKTepHU30BaTh BKJIA/l BBIAIONINXCSI MATEMAaTHKOB B PAa3BUTHE MATEMATUKH U WHBIX HAYUYHBIX
oOJjacrei;

-IIOHUMATH POJIb MAaTEeMaTHKH B pa3BUTHH Poccum.

COILEPKAHHUE YYEBHOI'O ITPEJIMETA «I'EOMETPHUS» (7 knacc)

1.I'eomeTpuueckue Gpurypbl.

Durypsl B reoMeTpHU U B OKPY:KAK0IIEM MHpe.

I'eomerpuueckas ¢urypa. dopmMupoBaHuE TMPEACTABICHHH O METANPEIMETHOM TMOHSATHU
«purypay.

Touka, TUHMS, OTPE30K, MpsiMas, JIyd, INIOCKOCTh, YTOJI, OMCCEeKTpHca yria U e€ CBOCTBA, BU/bI
YIJIOB, KpyT

MHOroyroJibHUKH.

TpeyrosbHUKHM, BUIBI TPEYroJILHHUKOB. BbicoTa, Menuana, Ouccekrpuca. PaBHOOeapeHHBIN
TPEYroJIbHUK, €ro CBOMCTBAa W MpPU3HAKU. PaBHOCTOPOHHUU TpeyrojbHUK. [IpsSsMOyronabHbIi,
OCTpPOYTOJIbHBIA, TYNOYIOJIbHBI TPEYroJbHUKU. BHemHue yriel TpeyroiapHuka. HepaBeHCTBO
TPEYroJabHUKA.

OKpPYyX HOCTb, KPYT

OKpy»XHOCTb, KPYT', UX JIEMEHTBI

2.0THOLIEHUS.

PaBencrBo Quryp.

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3Haku paBeHCTBa TPEYrOJIbHUKOB.

I[MapaneJbHOCTH NPSAMBIX.

[Ipu3Hakuy u cBOMCTBA NMapajuIeIbHbIX MPSAMBIX. AKCHOMA MapaieabHOCTH EBKInaa.
IlepnenauKkyasipHble PAMBIE.

[Ipssmoit  yron. Ilepnenaukynsp k npsmoi. Hakionnasa, mnpoekuus. CepennHHbIN
NEePHIEHIUKYISAP K 0Tpe3Ky. CBOMCTBA U MPU3HAKYU MEPIIECHIUKYISIPHOCTH.

3.A3mepenust u BbIYUCICHHS.

Beanuunbl

[Tonarue Bennuunbl. [[nuna. U3mepenne anunbl. EquHunel uamMepenus uivHbl. BennunHa yria.
I'panycnas mepa yrina. UHCTpyMEHTHI 1Sl U3BMEPEHUN M IOCTPOESHUI; U3BMEPEHHE U BHIYUCIICHHE
YTJI0B, JUIUH (PacCTOSIHUI), TIOIIAICH.

Paccrosinusi. PaccrossHue Mexay Toukamu. PaccrosHue oT TOuku 10 mnpsMoiu. PaccrosiHue
MeX]y (purypamu.

I'eomeTpuyeckune NoCTpoeHus.

I'eoMeTpuueckre MOCTPOCHUS IS WILTIOCTPAIIMH CBONCTB T€OMETPUUYECKUX (DUTYD.

I/IHCTPYMCHTBI JJI HOCTpOGHPIfIZ HUPKYIIb, J'IPIHefIKa, YIr'OJIbHHUK.
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[Ipocreiiiiie MOCTPOCHUS IUPKYIEM W JIMHEWKOW: TIOCTPOCHHME OWCCEKTPHUCHl  YIIa,
MEPIICHANKYIISIpA K MPSIMOM, yriia, paBHOIO JAHHOMY.

[TocTpoeHne TpEYroabHUKOB MO TPEM CTOPOHAM, IByM CTOPOHAM M YIiy MEK1Yy HUMHU, CTOPOHE
Y JIBYM NPUIICKAILIUM K HEHN yriam. Jlenenue oTpe3ka B JaHHOM OTHOLLICHUU

4 Uctopusi MAaTEMATHKH.

Ot 3emumenenusi k reomerpun. «Hadama»  EBkmuma, H.M.JloGadeBckuii, UCTOpPHUS MSATOTO
nocrynata. Tpuccekuus yrna. Paccrosaume ot 3emnu g0 Jlyasl u Connma. M3mepenue
paccrosinus oT 3emun 10 Mapca.

COAEP/KAHUE YYEBHOTI'O TIPEJIMETA «'EOMETPUS (8 kinacc)

1.I'eomerpuyeckune purypol.

dDurypsl B reoMeTpHU U B OKPY:KAK0ILLIEM MHpe.

Jlomanas. buccektpuca yrina u e€ cpoiictBa OceBas CHUMMETPHsSI I'€OMETPHUUECKUX QUTYP.
[enTpanbHasi CHMMETPHSI TEOMETPUUECKUX QUTYP.

MHOroyroJibHUKH.

MHOroyrojapHHK, €ro 3JIEMEHTHI U €ro CBOMCTBA. Pacrio3HaBaHME HEKOTOPBIX MHOTOYTOJIbHUKOB.
Brimykibie ¥ HEBBIMYKIJIBIE MHOTOYTOJIBHUKHU. [IpaBHiIbHBIE MHOTOYTOJbHUKU. CpemHsst TUHUS
TpeyroJibHUKa.

Uetwpipéxyronpauku. [lapamnenmorpaMM, pomM0, TPSAMOYTOJBHHK, KBajpar, Tparemwus,
paBHOOepeHHas Tpanenus. CBONWCTBA U MMPU3HAKY NapajljieiorpaMma, pom0a, mpsMoyrojabHUKa,
KBaJipaTa.

CyMMma yrioB BBIYKJIOTO MHOTOYTOJIbHUKA. BicaHHBIE M OTTMCAHHBIE MHOTOYT OJIbBHUKH.
OKpyKHOCTB, KpPYT.

OKpyXHOCTb, KPYT, UX JIEMEHTBI U CBOMCTBA; IIEHTPAJIbHbIC K BIIUCAHHBIEC YIIibl. KacarenbHas u
CeKymas K OKpPY)KHOCTH, HX CBOWCTBA. BrucaHHble W ONHCAHHBIE OKPYKHOCTH IS
TPEYTrOJIbHUKOB, YETHIPEXYTOJILHUKOB, IPABWILHBIX MHOTOYT OJIbHUKOB.

2.0THOIIEHN .

IMapa/ieJbHOCTH MPSAMbBIX

Teopema Parneca.

IepnenguKyJasipHbIE PSIMbIE

CepenMHHBIN NEPIICHAUKYIAP K 0Tpe3Ky. CBOMCTBA U MPU3HAKHU MIEPIICHIUKYIISIPHOCTH.
IToxo0me.

[IponopumonansHbIe 0Tpe3kH, moaoodue duryp. [logo6ubie Tpeyroapuuku. [Ipu3Haku moao0ousl.
B3anmHoe pacrnosioxkeHue npsMon U OKpY>KHOCTH, IByX OKPY>KHOCTEH.

3.A3mepennsi 1 BLIYUCIEHHS.

BeaunuyuHbl.

[Tonsite o muomanu TIOCKON ¢urypel u e€ cBoiicTBax. M3mepenue muomazaei. EauHuiibt
n3MepeHus miomaau. Gopmynsl MWIOHAAN TPEYrojJbHUKA, NapajljiesorpaMma M ero 4acTHBIX
BuioB. CpaBHEeHHME W BbIYMCICHHE Iutomanei. Teopema Iludaropa. Tpuronomerpuueckue
(GYHKIMH OCTPOTO yIiia B MPSMOYTOJIHHOM TPEYTOJIbHUKE.

HN3mepenue reomerpuveckux BeauduH. Dopmynbl, BeIpa)karollue IUIOMIAlb TPEYroJIbHUKA
yepe3 NEPUMETP U PaauyC BIHUCAHHOW OKPYKHOCTH.

4.I'eomeTpuyecKue NMpeodpa3oBaHMs.

I'eomerpuueckue mnpeodpa3zoBanusi. Ilonatue mpeoOpazoBanus. IlpencraBinenue o
METOIMPEAMETHOM MOHATUH «TIpeoOpazoBanuey. [logodue. [TonsTHe 0 romoTeTHH.

S.McTopusi MaTeMaTHKH.

[Mucdarop u ero mkona. danec, Apxumen. [Inaton u Apucrorens.

I'eometpust u uckycctBo. ['eomeTpuueckre 3aKOHOMEPHOCTH OKPYXKAIOIIETO MHpa. 30JI0TOE
CEUCHHUE.

ActpoHomus u reomeTpus. Uto u kak y3Hanmu AHakcarop, DpatoceH u Apuctapx o pazmepax
Jlynsl, 3emnu u ConHua
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COJAEPKAHUE YYEBHOT' O IPEJIMETA «'EOMETPUSD (9 knacc)

1.'eomeTpuueckue Gpurypsbl.

I'eomerpuueckue ¢urypsl B npocrpancrBe (00béMHbIEe Tesia). MHOIOIpaHHUK M €ro
aneMeHThl. Ha3BaHWe MHOIOTpaHHUKOB C pa3HBIM IIOJIOKEHUEM M KOJUYECTBOM TI'PaHEH.
[lepBuuHble MpeacTaBiIeHUs O NUpaMuJe, NpU3Me, Napamienenunene, chepe, mape, KOHYCE,
LUJIMHIPE, UX DJIEMEHTax U MPOCTEUIINX CBOMCTBAX.

MHOroyroJibHUKH. [IpaBunpHBIE ~ MHOIOYrOJIbBHMKW. BHucaHHble U ONKMCAaHHbBIE
MHOT'OYT OJIbHHUKHU.

OxkpyxHoctb M Kpyr. Cekrop, cermMeHT. BrucaHHble U OINHCAaHHBIE YETHIPEXYTOJIbHUKU.
BnucanHbie ¥ OIIMCaHHBIE OKPYKHOCTH IMPABUIIBHOIO MHOT'OYTOJIbHUKA

2.0THOIIEHUS.

Tpeyronbuuk. CHHYC, KOCHHYC, TAaHI'€HC OCTPOrO YIja MPsIMOYTOJBHOTO TPEYroJibHUKAa U
yriaoB ot 0° no 180°; npuBenenue k ocrpomy yriry. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@OopMyIbl, CBSA3BIBAIOIIME CHUHYC, KOCHUHYC, TAaHI€HC OJHOIO M TOro e yrja.
Tpuronomerpruyeckue QYHKIUHM TYNOTO Yyria. BbluncieHue 31€MEHTOB TpPEyroJbHUKOB C
HCIIOJb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIIEHUH. Teopema KOCHHYCOB M TeopeMa
CUHYCOB; IIPUMEPHI UX IPUMEHEHHUSI 111 BBIYMCIIEHUS 2JIEMEHTOB TPEYTOJIbHHUKA

3.A3mepennsi M BbIYUCICHUS.

HN3mepenne reomerpuueckux BeauuuH. [IpernctaBienne o0 oObéMe U e€ro CBOMCTBax.
N3mepenne o0wvéma. Enuuuinpl uzmepenus o0bEMoB. DOpMynbl JUIMHBI OKPYKHOCTH, JJTHHA
nyru. dopMyna BbIpaXkaroliye IJIOMAAb TPEYrOJbHUKA Yepe3 JBE CTOPOHBI U Yroyl MEexay
HuMu. Popmyna MiIoWAAN Kpyra U Iomaa cekropa. Popmynsl 00bEMa mapasienenumena,
Ky0a, mapa, IIIMHIpa U KOHYyca.

4.'eoMmeTprUyecKHe MOCTPOECHHUSI.

ITocTpoeHusi ¢ MOMOIIBIO HUPKYJISA U JUHeHKH. [[paBrIbHbIE MHOTOTPAaHHUKH
5.'eoMeTpUYecKue nMpeodpa3oBaHmsl.

I'eomeTpuueckue mnpeodpasoBanus. Ilonsrue mpeoOpazoBanus. [IpencraBinenue o
METOINPEAMETHOM TMOHITUH «IpeoOpazoBanuey. Ilpumepsl aBwkenuit ¢uryp. Cummerpus
¢uryp. OceBasg cUMMeTpHs U MapajienbHblil nepeHoc. [IoBopoT U LeHTpaigbHask CUMMETPHS.
KoMOuHanus nsmxeHuil Ha MI0CKOCTH U UX CBOKCTBA.

BekTOpbI HA IJIOCKOCTH.

[TonsiTie BekTOpa, NEHCTBUS Ha/l BEKTOPAMH, UCIIOJIb30BAaHUE BEKTOPOB B (PU3HKE.

Bekrtopbl. Bekrop. Jlnuna (Moaynp) Bekrtopa. KoopaunaTel BekTOpa. PaBeHCTBO BEKTOPOB.
Onepanuu Haj BEKTOpaMHU: YMHOXEHHE Ha 4YHCIO, CJOXKEHHE, pa3joKEHHE BEKTOopa Ha
COCTaBIISIOIIME, CKAIIAPHOE MPOU3BEACHUE. YTOI MEXAy Bekropamu. [I[pumeHeHne BEeKTOpoB U
KOOPJUHAT JUIsl pEIICHUS MTPOCTEHIIINX TreOMETPUIECKHX 3aay.

Koopaunartsl.

OcHOBHbBIE TOHSTHS, KOOPAWUHATHI BEKTOPa, pACCTOSHHUE MEXAYy TouykaMu. KoopauHaTbl
cepeqnHbl oTpe3ka. YpaBHeHust ¢uryp. IlpuMeHeHue BEKTOPOB M KOOPAHMHAT JUISl PEUICHUS
MPOCTEHIINX TEOMETPUUECKHX 3a/1a4.

6. McTopusi MaTeMaTHKHU

[TocTpoenne mpaBHIBHBIX MHOTOYrOJbHUKOB. KBaapaTypa kpyra. YaBoenue kyba. Mcropus
gucina . JI Dinep.
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Temarnueckoe TUIaHUPOBaHWE IO Y4eOHOMY MpeaMeTy «MareMaThuka» COCTaBIEHO C y4eTOM
pabodyeil mporpaMMbl BOCIIHTAHUS. BoCIUTATENBHBIN MOTEHIIMAT JAHHOTO y4eOHOTO TpeaMeTa
obecreunBaeT peain3aluio eJIeBhIX IPUOPUTETOB BocruTaHus o0ydaromuxcst OO0

TEMATHYECKOE IINTAHUPOBAHUME 7 KJIACC

Ne TemaTnueckue pasjaeasl Koa-Bo KonTpoibHble H
w/n 4acoB JANATHOCTHYECKH e
MepOonpHUsITHS
1 HavanpHble reoMeTpU4EeCKUe CBEICHUS 10 1
2 TpeyrosbHUKN 17 1
3 [TapannensHbie IPsIMBbIC 13 1
4 CooTHOIICHHE MEXJy CTOpPOHAMH H yrjiamu | 6 1
TPEYroJIbHUKa
5 [IpssMOYTOJIbHBIE TPEYTOJIBHUKH 12 1
6 [ToBTOpeHue kKypca 7 kmacca 12 1
Hroro 70 6
TEMATHUYECKOE IIVIAHUPOBAHMUE 8 KJIACC
Ne TemaTnueckue pasaeabl Koa-Bo KonTpoibHble H
w/n 4acoB JANATHOCTHYECKH e
MepOonpHUsITHS
1 YeThIpEXyroJIbHUKU 16 1
2 ITmomans 14 1
3 [Tono6HbIE TPEYTOTBHUKHI 20 1
4 OKpYXHOCTH 16 1
5 IToBTOpenue kypca 8 kmacca 4 1
Hroro 70 6
TEMATHUYECKOE IIVNTAHUPOBAHMUE 9 KJIACC
o TemaTuueckue pasaejbl KoJu-Bo KonTposbHbie u
/i 4acoB ANATHOCTHYECKHe
MepOonpHUsITHS
1 [ToBTOpEHME 2
2 BekTopsl 8 1
3 Merton KoopuHaT 10 1
4 CooTHolleHHe MeXAy CTOpoHamMu W yriaamu | 11 1
TpeyroyibHuKa. CKaJIipHOE IPOU3BEICHUE BEKTOPOB
5 JUIMHa OKPY>KHOCTH M IJIOLIAJb KPyra 12 1
6 JIBr>xeHue 8 1
7 HauanbHble cBeJIeHHS U3 CTEPEOMETPUH 8 -
8 006 akcMoMax IIAHUMETPUH 2
8 IloBTOpEHUNE KypCca reoMeTpun 7 1
10 HTroro 68 6
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