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IHosicHuTeNbHAS 3aMMCKA

Paboure mporpaMMbl OCHOBHOTO OOIIEro OOpa3oBaHUS MO airedpe COCTaBIEHHI HA OCHOBE
DyHIAMEHTAIBHOTO siApa colepxaHus oOmiero obpa3zoBannms u TpeOoBaHWI K pe3yapraTaM OCBOEHUS
OCHOBHOI 00111€00pa30BaTeNIbHOM MPOTrpaMMbl  OCHOBHOTO 0OIero 00pa3oBaHUs, MPEICTABICHHBIX B
denepanbHOM TOCYAapCTBEHHOM 00Opa30BaTeNIbHOM CTaHAapTe oOmiero oOpa3oBanus. B Hell Takxke
YUUTHIBAIOTCA OCHOBHBIE HIEW W ToJokeHUs lIporpammsl pazBuths u (HOPMUPOBAHHS YHHBEPCAIBHBIX
y4eOHBIX JIEHCTBHI /1T OCHOBHOTO 00IIeT0 00pa3oBaHusl.

CozHaTenbHOE OBNQJCHUE YYAIUMUCS CHCTEMOW anreOpamdecKux 3HAaHUH U yYMECHHU
HEOOXOMMO B TIOBCETHEBHOW KU3HH [UTSI H3YYICHUS CMEKHBIX JUCIHTUIHH U MPOIOKEHIS 00pa30BaHHA.

[IpakTrueckass 3HAYMMOCTH HIKONBHOTO Kypca airedpsl oOyclOBIEHa TeM, 4TOo €€ OOBEKTOM
SIBIIIIOTCSL KOJTMYECTBEHHBIC OTHOIICHUS JEHCTBUTEIBHOTO MUpa. MareMaThyeckasi MoJAroToBKa HeoOXoauMa
JUTSI TIOHUMaHHS TPUHIIMIIOB YCTPOWCTBA M UCTIONB30BAHUS COBPEMEHHOW TEXHUKH, BOCIPUATHS HAYYHBIX U
TEXHUYECKUX TOHATUA W uAeH. MaremMaThka SBISETCS SI3BIKOM Hayku U TexHUKH. C e€ MOMOIIbIo
MOJICTTUPYIOTCS U U3YUAIOTCSI SIBJICHUS U TIPOLIECCHI, MPOUCXOIAIINE B IIPUPOJIC.

Anrebpa sBISeTCS OJHUM W3 OIOPHBIX IPEIMETOB OCHOBHOW IIKONBI: OHAa OOECIeYnBaeT
M3ydeHHe JAPYIuX IWCHUIUIMH. B TepByl0 odepenp ITO OTHOCHTCA K TPEAMETaM eCTeCTBEHHO-HAyYHOTO
IMKJIa, B YaCTHOCTU K (u3uke. Pa3BUTHE JIOTMYECKOr0 MBINUICHUS YYalIUXCS MPH OOydeHHH anredpe
CIOCOOCTBYET YCBOCHHMIO MPEIMETOB TyMaHUTAPHOTO [WKia. [IpakThyeckue yMEHHUS UM HABBIKH
anredpandecKoro XxapakTepa HeOOXOIMMBI ISl TPYAOBOW U TPO(ECCHOHAIBHON MOITOTOBKHU IIKOJEHIKOB.

PazButne y ydammxcs TPaBUIBHBIX TIPEACTABICHWA O CYINIHOCTH W TPOUCXOKICHUH
anreOpandecknx  aOCTpakIMii, COOTHONICHHHM pPEAIBHOTO H  HJCAIBHOTO, XapakTepe OTpPaKeHUS
MaTeMaTHYECKOW HAyKOW SIBICHWUH W TPOIECCOB PEaTbHOTO MHUpPA, MECTE alreOpbl B CHCTEME HAayK U POIU
MaTeMaTHYECKOr0 MOJCIMPOBAHUS B HAydHOM IIO3HAHMHW W B IPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHUIO
HAy4YHOTO MHPOBO33PEHHUS YUaIIMXCsl M KAYeCTB MBIIUICHUS, HCOOXOAUMBIX JUIS aJlalTallid B COBPEMECHHOM
WH(GOPMAIIMOHHOM OOIIIECTBE.

Tpebys OT ydammxcsi yMCTBEHHBIX M BOJIEBBIX YCHJIMH, KOHIIEHTPAIIMA BHUMAaHUS, aKTHBHOCTH
pa3BUTOrO BOOOpaXkeHMs, ainreOpa pa3BHBaeT HPABCTBCHHBIC UEPThl JIMYHOCTH (HACTOWYUBOCTS,
LEJICYCTPEMIIEHHOCTh, TBOPUYECKYI) AaKTHBHOCTh, CaMOCTOSTEIBHOCTh, OTBETCTBCHHOCTb, TPYHOJIIO0HE,
TUCIUIUINHY W KPUTHYHOCTh MBIIUICHUS) M yMEHHE apryMEHTHPOBAaHHO OTCTaWBaTh CBOHM B3IJISABI U
yOexmeHus, a TakKe CIIOCOOHOCTh MPUHUMATH CAMOCTOSITEIbHBIE PEIICHNSI.

Nzydenue anreOpnl, PyHKINI, BEPOSTHOCTH U CTATUCTUKU CYIIECTBEHHO PACIIUPSIET KPYro3op
o0yJarommxcs, 3HAKOMsI WX C MHAYKIUEH W AeIyKIHeW, 00OOIIeHWEM W KOHKpETH3alHueH, aHaJ30M U
CHHTE30M, KIaccuuKaueil u cucreMaTi3aiueii, abcTparupoBaHueM, aHAJIOTHEH. AKTUBHOE HCTIOIh30BaHUE
3aJia4 Ha BCEX ATarax y4eOHOro mpoiecca pa3BuBaeT TBOPUYSCKUE CIIOCOOHOCTH HIKOIBHUKOB.

Wzydenue anreOppl mo3BOJsieT (OpMUPOBATH YMEHHS W HABBIKM YMCTBEHHOTO Tpyda —
TUTAHUPOBAaHUE CBOEHW pPa0OTHI, TMOUCK pAIMOHANBHBIX ITyTedl €€ BBHINOJIHEHUS, KPUTHUYECKas OIeHKa pe-
3yabTaToB. B mpoliecce u3ydeHus aiareOphl MIKOJLHUKU JOJKHBI HAYYUThCS W3JIaraTh CBOM MBICIH SICHO U
HCYEPITBIBAIONIE, JAKOHUYHO U EMKO, MPUOOPECTH HABBIKK YETKOT0, aKKypaTHOTO W IPaMOTHOTO BBITIONHEHUS
MaTeMaTHIECKUX 3aIHCeH.

Baxneiimeit 3amadel MKOIBHOTO Kypca aireOphl SBISETCS Pa3BUTHE JIOTHYECKOTO MBIIIICHHUS
oOyuatonmxcsi. CaMu OOBEKTHI MaTeMaTHYECKUX YMO3AKIIOUEHHH W TpPUHATHIE B anredpe MpaBuiia HX
KOHCTPYUPOBAHMsI CHOCOOCTBYIOT (POPMHPOBAHUIO YMEHHI OOOCHOBBIBATh M JIOKA3bIBaTh CYXKACHUS,
MPUBOANTE YETKHE OIPENeNIeHNs, Pa3BUBAIOT JIOTMUECKYIO WHTYHIMIO, KPaTKO M HANIAHO PAaCKPHIBAIOT
MEXaHW3M JIOTHYCCKHX IOCTPOCHWH W ydYaT WX NPUMCHEHHMIO. 1eM caMbiM airedpa 3aHMMaeT OJHO W3
BEIYIINX MECT B (POPMUPOBAHUHN HAYYHO-TEOPETUYCCKOTO MBIIUICHUS MIKOILHUKOB. PacKpbIBas BHYTPEHHIOK
TapMOHHUIO MaTeMaTHKH, (HOpMUpPYsS MOHMMAaHUE KpacOThl M HW3ANIECTBA MAaTeMAaTHYECKHX PACCYXKIEHHH,
anre0pa BHOCHUT 3HAYMTEIIBHBIN BKJIAJ] B 3CTETUICCKOE BOCIIUTAHUE YIAITHXCS.

OBIIAA XAPAKTEPUCTUKA KYPCA

B kypce anreOpsl MOXHO BBIJICIUTH CICAYIOIIAEC OCHOBHBIC COJICPIKATCILHBIC JIMHUU:
apudmeruka; anreOpa; QyHKIMH, BEpPOITHOCTh U CTaTUCTHKA. Hapsmy ¢ 3TUM B cojiepikaHue BKJIFOUCHBI JIBa
JTOTIOJTHUTENTHHBIX METOIOJIOTHYECKHX pa3JieNa: JOTHKa 1 MHOYKECTBA;, MaTeMaTHKa B ICTOPUIECKOM Pa3BUTHH,
YTO CBSI3aHO C peaju3alieil Imeneil OOMEeWHTEeINIEKTYaIbHOTO W OOMIEKYIbTYPHOTO PAa3BUTHS yUaIIUXCA.
ConepxaHue KaXIOTO M3 ITHX pPa3leNiOB Pa3BOPAYMBACTCS B COACPXKATEIBHO-METOIUYECKYIO JHHUIO,
MIPOHU3BIBAIONIYI0O BCE OCHOBHBIE cojaep:karenbHbie nauHUHM. [Ipu 3TOoM mnepBas nuHus — «Jloruka u
MHOXXECTBa» — CIYXHUT TIId OBJQJCHUA YYAIIUMHUCS HEKOTOPHIMH JJIEMEHTAMH YHHUBEPCAIHHOTO



MaTeMaTH4YeCKOro si3blka, BTOpas — «MaremMaTuka B HCTOPUUYECKOM Pa3BUTHW»- CHOCOOCTBYET CO3JIaHUIO
00IIeKyTETYPHOTO, TYMaHHTAPHOTO (hOHA U3YyUCHHS Kypca.

Copnepxanne MUHUU «ApupMETHKa» CIYXHUT 0a30il U NaidbHEHIIero W3ydeHUs yJalluMUACS
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTUIO MX JIOTMYECKOTO MBINUICHUSI, ()OPMUPOBAHUIO YMEHHS IOJIH30BATHCS
NTOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAaKTHUECKUX HABBIKOB, HEOOXONUMBIX B IOBCEJHEBHOW >KU3HH.
Pa3Butne moHATHS O YUCIIE B OCHOBHOMH IIKOJIE CBSI3aHO C PAllMOHAIBHBIMHU M MPPALNNOHATIHHBIMU YHCIAMH,
(dbopMHpOBaHKEM MIEPBUYHBIX MPEJICTABICHUH O IEHCTBUTEIHHOM YHCIIC.

Conepkanue MUHUHM «Anredpa» crmocoOCTBYeT (HOPMHPOBAHHIO Y YYALIUXCS MaTeMaTHYECKOro
amnmapara Juis pelleHus 3a1a4 U3 pa3iesioB MaTeMaTHKH, CMEKHBIX MPEIMETOB U OKPYXKAIOIIeH PeabHOCTH.
S3bIk anreOpbl MOMUEPKUBACT 3HAYCHHE MATEMATHKH KaK s3bIKa JUIS MOCTPOCHHS MATeMaTHYECKUX Mojenen
TIPOILIECCOB U SIBJIEHUH peaTbHOTO MUpA.

Pa3ButHe anropuTMHUYECKOTO MBIIUICHUS, HEOOXOAMMOTO, B YaCTHOCTH, JJISi OCBOGHHS Kypca
WH(POPMATUKA, U OBJAJIEHUE HaBBHIKAMH NEAYKTUBHBIX PACCYXKIEHUH TaKke SBISIFOTCS 3a/Ja4aMi H3ydeHHS
anreOpel. [IpeoOpa3oBaHue CUMBOJBHBIX (DOPM BHOCHUT CIEHU(PUUCCKHN BKJIAJ B Pa3BUTUE BOOOPAKCHHS
YUaIIUXCsl, UX CIOCOOHOCTEH K MaTeMaTHYeCKOMY TBOPUECTBY. B OCHOBHOI IIKOJIE MaTepHall TPYNIUPYeTCs
BOKPYT PallMOHAIEHBIX BBIPAKEHHM.

Copnepxanne paznena «DyHKIuM) HaIEIeHO Ha MOTyYeHHe NIKOIbHUKaMU KOHKPETHBIX 3HAHHH
0 (QYHKIMM KaK BaKHEWIIeW MaTeMaTH4ecKOW MOJENH IJsl OMHCAHUS W HWCCIEeNOBaHHs Pa3HOOOpPa3HBIX
nporeccoB. M3ydeHwe 3TOro marepuana CHOCOOCTBYET PAa3BHTHIO y YYallUXCSd YMEHHS HCIONB30BATh
pa3iuYHbIC A3BIKW MaTeMaTHKH (CIIOBECHBIH, CHMBOJIIMYECKHH, rpadyndecKuii), BHOCUT BKJIal B ((OPMUpPOBAHHE
MPEACTABICHHIA O POJIM MaTEMATUKH B Pa3BUTUH IUBUIIN3AIUH U KYJIBTYDPHI.

Paznen «BeposSTHOCT, W CTaTUCTHKA» 00sA3aTENbHBI KOMIIOHEHT IIKOJIBHOTO OO0pa3oBaHMS,
YCUIJIMBAIONIMHA €r0 MPUKIAJHOE W MPAKTUYECKOe 3HAYeHHE. JTOT Marepuan HeOoOXOAWM TIPEXIE BCETO IS
¢dopMupoBaHUsl Yy ydamuxcss (QYHKIMOHAIBHOW TPaMOTHOCTH — YMEHHS BOCHPUHHMATh M KPHTHYECKU
aHATM3UPOBATh WHPOPMAIIHIO, PEACTABICHHYIO B Pa3IWYHbIX (opMax, MOHUMATh BEPOSITHOCTHBIA XapakTep
MHOTHX PEabHBIX 3aBHUCHMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOSTHOCTHBIE pacu€Thl. M3ydeHne OCHOB
KOMOMHATOPHKHU TO3BOJIUT yYalleMyCs OCYIIECTBISTh PAaCCMOTPEHHE CIydaeB, mepedop W MOICUET Ymcia
BapUaHTOB, B TOM YHCJIE B IPOCTEHIINX NPUKIATHBIX 3a/1a4ax.

[Ipy w3yueHMm cTaTHCTHKM M BEPOATHOCTH OOOTamIaloTCS NPEACTAaBICHHS O COBPEMEHHOI
KapTHHE MHpa M METOJaxX ero MccieloBaHus, (popMupyeTcs MOHMMaHWE POJIM CTATUCTHKH KaK MCTOYHHKA
COLMANILHO 3HAYMMOM MH(POPMAIIMU U 3aKJIaIbIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBILIICHHUSI.

MECTO IPEAMETA B YYEGHOM IIJIAHE

BasucHblil yueOHbIi (00pa3oBaTenbHBIN) IUIaH HA U3YYeHHE areOpsl B 7—9 Kilaccax OCHOBHOM
IIKOJBI OTBOJMT 3 4aca B HENENIO B TeUEHHE KKIOTo roga oOydeHwus, Bcero 315 ypokoB. YueOHOe Bpems
MOJKET OBITh YBETHUYEHO 710 4 YpPOKOB B HENENIO 3a CYET BapuaTHUBHOM YacTH ba3ucHoro minana.

TPEBOBAHUA K PE3YJIbTATAM OBYYEHUS
N OCBOEHHUIO COIEPXAHUA KYPCA

[Iporpamma oOecrnieunBaeT MOCTHKCHHE CICIYIOIIUX PE3YIbTATOB OCBOCHHUS 00pa30BaTEIILHOM
MIPOTpaMMBbI OCHOBHOTO 001IIero 00pa3oBaHUS:
JITIHOCTHEIE:

*  copMHPOBAHHOCTH OTBETCTBEHHOT'O OTHOIICHHS K YYCHHUIO, TOTOBHOCTh H CIOCOOHOCTH 00YYatOIUXCS
K CaMOpa3BHTHIO U CaMOOOpa30BaHMI0O HA OCHOBE MOTHBALMU K OOYYECHHIO W TIO3HAHHIO, BEIOOpY
JalbHEHIero oOpa3oBaHusi Ha 0a3e OPHEHTHUPOBKH B Mupe mpodeccuii u mpodecCHOHATBHBIX
MIPEANOYTCHNUN, 0CO3HAHHOMY TIOCTPOCHUIO WHIUBUIYaTBLHON 00pa3oBaTeIbHON TPACKTOPHUH C YIETOM
YCTOWYMBBIX MTO3HABATEIHHBIX HHTEPECOB;

*  cOopMHPOBAHHOCTH IIEIOCTHOTO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPaKTHKH;

*  cpopMHPOBAaHHOCTH KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIEHWH W COTPYJHHYECTBE CO
CBEPCTHUKAMH, CTApPIIMMH W MIQAINIUMH B 00pa30oBaTelbHOHN, OOIIECTBEHHO IIOJNE3HOH, y4eOHO-
HCCIIEIOBATEIIbCKOM, TBOPUSCKOM M IPYTUX BHIAX NEATCILHOCTH;

"  yMEHHE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIH B YCTHOW M MHCHMEHHOHN pPed, TOHMUMATh CMBICI
MTOCTABJICHHOM 3a/1a4¥, BRICTPAMBATh apTyYMEHTAITUIO, IPUBOIUTH MPUMEPHI 1 KOHTPIIPUMEPHI;

"  [pEACTaBJICHHE O MaTeMaTWYeCKOHM Hayke Kak cdepe YelOBEYECKOM IesITeIbHOCTH, 00 ATamax e



pasBUTHS, O €€ 3HAYMMOCTH JUISI PA3BUTHUS IMBUIIN3ALIHN;
KPUTUYHOCTH MBIIUICHHS], YMEHHE PAclO3HAaBaTh JIOTHUECKH HEKOPPEKTHbBIE BBICKA3bIBAHHSA, OTINYAThH
TUIIOTE3Y OT (aKTa;
KpPEaTUBHOCTh MBIIUICHHUS, HHUIMATHBA, HAXOAUYMBOCTh, AKTHUBHOCTH NPH PEILICHUU aNreOpandecKux
3ajay;
yMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yAbTaT ya4eOHONH MaTeMaTHUECKOH NesITENbHOCTH;
CIOCOOHOCTh K 3MOIIMOHAIBHOMY BOCIPHATHIO MATEMAaTHYECKUX OOBEKTOB, 3ajady, pelleHHH,
paccyxaeHuu.

MeTarnpeMeTHbIE:
YMEHHE CaMOCTOSITEIbHO IIJIAHUPOBATh AaJbTEPHATUBHBIC IIYTH MJOCTHKEHUS IIeJield, OCO3HAaHHO
BbIOMpaTh Hanboee 3h(heKTUBHBIE CIOCOOBI PELIeHHUs YUeOHBIX M IO3HABATEIbHBIX 3a/1a4;
YMEHHE OCYLIECTBJIATH KOHTPOJIb IO PE3YAbTaTy M IO crnocoOy NeHCTBUS Ha YpOBHE MPOHM3BOIBHOIO
BHUMAaHUS 1 BHOCUTH HEOOXOIUMBIE KOPPEKTHBEI;
YMEHHUE aJICKBaTHO OIICHWBATh MPABUIILHOCTh WIJIM OIIMOOYHOCThH BBHITMONHEHUS YueOHOW 3amauu, e
O0OBEKTHBHYIO TPYIHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ PELIeHNUS;
OCO3HAHHOE BIIaJICHHE JIOTHYCCKUMU JICHCTBUSMH ONpE/ICICHUs OHITHH, 0000IIeHUs, YCTaHOBIICHHUS
aHAJOTMH, KiIacCU(pUKALUM Ha OCHOBE CaMOCTOATENBHOTO BBIOOpPa OCHOBAaHMH M KpPUTEPUEB,
YCTaHOBJICHUS POAOBHUIOBBIX CBSI3€;
YMEHHE yCTaHaBIUBATh NMPUUYUHHO-CIEACTBEHHBIE CBS3M; CTPOUTDH JOTMYECKOE pacCyXIeHHE, AenaTh
yMO3aKitoYeHne (HHAYKTUBHOE, IeIYKTUBHOE U 110 aHAJIOTHH) U BBIBOJIBL;
YMEHHE CO3[aBaTh, IPUMEHATh U IIPEOOPa30BBIBATh 3HAKOBO- CHMBOJIMYECKUE CPEICTBA, MOAEIH M
CXEMBbI JUIsl pelieHHs y4eOHBIX U II03HABaTe/IbHBIX 3a71ad;
YMEHHE OpPIraHU30BbIBATH YUEOHOE COTPYJHHYECTBO U COBMECTHYIO NESITEIbHOCTH C YUUTEIEM U
CBEPCTHUKAMM: ONpPENeIsiTh LEIH, pacipeneneHne GyHKIU 1 poiell y4acTHUKOB, B3aWMOJAEICTBUE U
obmue crnocoObl paboThl; yMeHHe paboTaThb B TpPYIIE: HAaXOOWTh OOlIee pelleHHe M pa3pemarh
KOH(QJIMKTBL Ha OCHOBE COIJIACOBaHUS TMO3MLUMH M y4éTa MHTEPECOB; CIyllaTb MNapTHEPA;
(dbopMympoBaTh, apryMEHTHPOBATh U OTCTaUBaTh CBOE MHEHUE;
chopMupoBaHHOE U pa3BUTHE YYEOHOW H OOIIETOIH30BATEIIECKOM KOMIIETEHTHOCTH B OOJIACTH
HCITOJIb30BaHUS HH(POPMAITHOHHO-KOMM YHUKAITHOHHBIX TexHoorui (MK T-KoMIIeTeHTHOCTH);
NepBOHAYAIBHBIE MIPEJCTABICHUS 00 MAEAX M O METOAaX MaTeMaTHKU KaK 00 YHHUBEPCAIbHOM S3BIKE
HAYKH U TEXHUKH, O CPEJICTBE MOJICIIMPOBAHUS SBICHUN U MPOILIECCOB;
yMEHHE BHJETh MaTeMaTHUYECKYIO 3a/auyy B KOHTEKCTEe MPOOJIEMHON CUTyallud B IPYTrUX ITUCHUIUIMHAX,
B OKpYXKAaIOIEH KU3HU;
YMEHHE HaxOOWTh B pPAa3JIMYHBIX MCTOYHUKAX HHYOPMALMIO, HEOOXOOUMYIO JUIl PpELICHHS
MaTeMaTHYECKUX MpoOiIeM, U NPeACTaBIATh €€ B MOHATHOW (hopMe; NPUHUMATh PELEHUE B YCIOBHAX
HEIIOJIHOM ¥ M30BITOYHOM, TOUHOW U BEPOSATHOCTHOM HH(pOPMAITHH;
yMeHHEe IOHUMATh U MCIIOJIb30BaTh MATEMAaTHYECKUE CPEACTBA HATTIAHOCTH (PUCYHKH, YEPTEKHU, CXEMBI
U JIp.) U WLTIOCTPALIMK, UHTEPIIPETAINY, apTyMEHTAIUH;
yYMEHHE BBIBUTaTh TUIIOTE3bI IPH PEILICHUN YU€OHBIX 33/1a4 ¥ TIOHUMATh HEOOXOIUMOCTb UX MPOBEPKHY;
yYMEHHE NPUMEHATh HHIYKTHBHBIC W JEAYKTHBHBIC CIIOCOOBI PAacCyKACHUH, BUAETh pa3IMvHBIC
CTpaTeruy pelieHus 3a/1ad;
MOHUMAHUE CYIIHOCTH JITOPUTMUYECKHX MPEANHCAHUH M yMEHHE HAeHCTBOBAaTh B COOTBETCTBUHU C
MPEIIOKEHHBIM aJITOPUTMOM;
YMEHHE CaMOCTOSITEJIbHO CTABUTH LIEJH, BBIOMPATh M CO3aBaTh AJITOPUTMBI AJSL pEeIEHHS y4eOHBIX
MaTeMaTHYeCcKuX npoodiem;
yYMEHHE IUIAHUPOBAaTh W OCYIIECTBISTH JCSATENBHOCTh, HANpPABICHHYIO Ha pEIIeHHe 3ajad
HCCIIEIOBATENIHLCKOTO XapaKTepa.
MPeMETHEIE:
yMeHHe pabdoTaTh C MaTeMaTHYeCKHMM TEKCTOM (CTPYKTypHUpOBaHHE, H3BIIEYEHHE HEOOXOMUMON
nH(pOPMAIMK), TOYHO U I'PAaMOTHO BBIPa)KaThb CBOU MBICIHM B YCTHOH M IMCBMEHHOM peuH, NMPUMEHSS
MaTeMaTHYeCKyl0 TEPMHHOJOTHIO W CHMBOJMKY, HWCIONb30BaTh pa3NWYHbIE S3BIKH MaTeMaTHKH
(cnoBecHbIN, CUMBONUYECKHH, rpaduuecKknii), 000CHOBBIBATH CYKAEHHS, TPOBOJUTH KIacCUPHUKALIHUIO,
JIOKa3bIBaTh MATEMAaTHUECKUE YTBEPIKICHUS;
BJIaJicHie 0a30BBIM MOHATUIHBIM allapaToM: UMETh MPEACTaBJICHUE O YUCIIE, BIaJICHUE CHMBOJIBHBIM
SI3BIKOM QJITeOphI, 3HAHUE JJIEMEHTAPHBIX (PYHKIIMOHANBHBIX 3aBUCUMOCTEH, UMETh MPEJICTABICHHE O



CTaTHCTUYECKUX 3aKOHOMEPHOCTSX B pPeallbHOM MHpPE M O Pa3IHYHBIX CIOCO0axX WX H3Yy4eHHs, 00
0COOCHHOCTSX BBIBOJIOB 1 TIPOTHO30B, HOCSIITUX BEPOSTHOCTHBIIN XapakTep;

"  yMEHHE BBIIOJIHATH aIredpandeckue IpeoOpa3oBaHus palMOHAIBHBIX BBIPAKCHUH, TPUMEHITD UX I
perreHus y4eOHBIX MaTeMaTHIECKHX 3a1a4 U 337124, BOSHUKAIOIINX B CMEXHBIX YIEOHBIX MIPEIMeTax;

" yMEHHE [OJb30BaThCS MAaTeMaTUYCCKHMMHU (OPMYJaMH M CaMOCTOATENFHO COCTAaBISITH (OPMYIIBI
3aBUCHMOCTEH MEX/1y BeTMYMHAMHU HA OCHOBE O0OOIICHHUS YACTHBIX CTY4aeB M OKCIIEPUMEHTA;

" yMeHHe pellaTh JMHEHHbIE W KBaJpaTHbIC YpaBHEHHS W HEPAaBEHCTBA, a TAaKKe MPHUBOJUMBIC K HUM
ypaBHEHUS, HEPABEHCTBA, CHCTEMbI; NPUMEHSTh TpauyecKre MpeICTaBICHUs sl peIleHus H
UCCIIeI0BaHNS YPaBHEHUH, HEPABEHCTB, CUCTEM; IIPHUMEHSATh MOIYYCHHBIE YMEHUS IS PEIICHHs 3a1aq
U3 MaTEMaTHKH, CMEKHBIX TIPEIMETOB, TIPAKTHKH;

"  OBIAJEHHE CHCTEMON (YHKIIMOHAJBHHBIX MOHATHH, (YHKINOHAIBHBIM SI3bIKOM M CUMBOJIMKOM, YMEHUE
CTpOUTh TpauKu (QYHKIMH, ONMUCHIBATH WX CBOMCTBA, WCIIOIB30BaTh (YHKIMOHAIBHO-TpaprueCcKue
MpeCTaBICHHS JJIsl ONMCAHUS U aHaJh3a MaTEeMaTHIECKUX 3a7a4 U peallbHbIX 3aBUCMOCTEH;

"  OBJIQJICHHE OCHOBHBIMH CIIOCOOAMHU MPEACTABICHHUS M aHalM3a CTAaTUCTUYECKUX MTAaHHBIX; yYMEHUE
pemraTh 3a/1a4M Ha HAXOXKJICHUE YaCTOTHI M BEPOSATHOCTHU CIYYailHBIX COOBITHIA;

"  yMEHHE NPHUMEHATh M3YYCHHBIC MOHSTHS, PE3YAbTaThl U METOMABI NPH PEIICHUH 3a/ad U3 Pa3INnIHBIX
pa3aenoB Kypca, B TOM YHCIIE 3a]a4, He CBOSIIMXCS K HEIOCPEICTBEHHOMY IPUMEHEHHUIO N3BECTHBIX

aJITOPUTMOB.
Kinace | [Ipeamerst KonuuectBo KomnuuectBo KonuuectBo
MaTeMaTH4eCKOro 4acoB B HEJIEIIIO 4acoB B T'OJI KOHTPOJIBHBIX
LKJIA pabot
5 Marematuka 5 170 12
6 MaremaTHka 5 170 14
7 Anrebpa 4 136 10
I'eomeTpus 2 68 6
8 Anrebpa 3 102 10
['eomeTpus 2 68 6
9 Anrebpa 3 102 8
['eomerpus 2 68 5+4 3aueta
OCHOBHOE COAEPXAHUE
Apudmernka

Harypanbubie wuyucna. [lecsiTuuHas cuctema CUMCIEHUA. PuMckas Hymepanus.
Apudpmernueckue 1eHCTBUS HaJ HaTypaJbHbIMU ynciaMu. CTeneHb ¢ HaTypaJbHbIM IT0Ka3aTEJIEM.

JenumocTh HaTypanbHbIX uMcen. [Ipuznaku nenumoctu Ha 2, 3, 5, 9, 10. IIpocteie n
cocTaBHbIE yKciia. Pa3nojkeHne HaTypajabHOTO YUCIa Ha MPOCTble MHOXKUTENU. Hanbonbimmii oomuit
JIeNUTeNbh U HauMeHbIIee obiiee kpatHoe. JleneHue ¢ 0CTaTKOM.

Hpobu. OObikHOBeHHast JpoOb. OcHOBHOE CBOMCTBO Jpodu. CpaBHeHHE JpOoOei.
Apudmerndeckue IeHCTBUS ¢ OOBIKHOBEHHBIMH Jpo0smMu. HaxoxaeHue yacTu OT LEJIoro U IIeJIoro
IO €T0 YacCTH.

Nlecarnunas npo6b. CpaBHEHHE NECATHYHBIX ApoOei. ApudMeTHdecKkne ICHCTBUS C
JIecITHUYHBIMU JpoOsimu. [lpencraBrienue necaTHUHON ApoOM B BHUIE OOBIKHOBEHHOW IpoOW U
OOBIKHOBEHHOI B BUJIE JIECATUYHOM.

Paunonanehbie yncna. Llensle yncna: nonoXuTeNbHbIE, OTPULIATEIbHbIE U HYJIb. MO1yIIb
(abcomoTHas BenuuuHa) yncia. CpaBHEHHE PAallMOHAIBHBIX 4Hcel. ApudmMeTndeckue AEeUCTBUS C
pannoHanbHbIMK ynciaaMu. CTENeHb ¢ UEeIbIM IMOKa3aTeNIEM.

UucnoBble BBIPAKEHUS, MOPSIOK IEHCTBUH B HUX, HCIOIB30BAHHE CKOOOK. 3aKOHBI
apuMeTHyecKux NeHCTBUI: IEPEeMECTUTENbHBIN, COUeTAaTeNbHBIN, pacTpeaeTUTeIbHBIH.



HeiictButenpHple uncna. KBagpaTHblii kopeHb M3 uucia. KopeHb TpeTbell CTeNeHH.
[Tonsatne o KopHE n-oif cremeHW W3 uucia. HaxoxaeHune NpUONMKEHHOTO 3HAYCHHS KOPHS C
MOMOIIBIO KAIBKYIATOpPA. 3alMCh KOPHEN C MOMOIIBIO CTETIEHU C JPOOHBIM MOKA3aTeNIeM.

[Tonsitue 00 wuppanuoHasbHoM uyucie. MHWppamuonanbHOCTh 4YHcna. JlecATUyHBIC
IpUOIMIKEHUS UPPALIMOHAIBHBIX YUCEIL.

JleficTBUTEeNbHBIE YKClia KaKk OECKOHEYHbIe JAecsATUYHbIe apobu. CpaBHEHHE
JEHCTBUTENBHBIX YUCEIl, apU(METUIECKHE IeHCTBUS HAJl HUMHU.

Dransl pa3BUTHUS IPEICTABICHUN O YHUCIIE.

TekcroBble 3aaun. PenieHne TeKCTOBBIX 3aa4 apuPMETHUECKUM CIIOCOOOM.

W3mepenus, npubamkeHus, OLeHKU. EMuHUIBI n3MepeHus! NIUHbBI, IUIOIIAau, o0beMa,
MAacchl, BpEMEHH, CKOPOCTU. Pa3zMepbl 00bEKTOB OKPYKaIOILIEro HacC MUpPA (OT 3JIEMEHTAPHBIX YACTHIL
1o BeenenHnoit), AMUTENBHOCTh MPOIIECCOB B OKPYXKAIOIIEM HAC MUPE.

[IpencraBieHne 3aBUCUMOCTH MEX]ly BETMUMHAMU B BUJE (POPMYIL.

[IponienTsl. HaxoxneHne nporeHTa oT BEIUYUHBI, BEIMYUHBI 110 €€ POLICHTY.

OTtHolIEHKE, BhIpaKeHUE OTHOIIEHU B npoueHTax. [Iponopuusd. [IponopuuonanbHas u
00paTHO MPOMOPIHOHATbHASI 3AaBUCUMOCTH.

Oxkpyrienne uucen. Ilpukuaka W OLEHKA pe3yJabTaTOB BbIYUCIEHUN. Beigenenue
MHOJKUTEJIS — CTEIIEHU JIECSTH B 3alUCU YUCTIA.

Anrebpa

Anrebpanueckue BbIpakeHHs. ByKBEeHHbIE BBIpaKEHHS (BBIPAKEHHS C MEPEMEHHBIMHU).
UucnoBoe 3HaueHHEe OYKBEHHOTO BbIpakeHHUs. JlOMyCTHMBbIE 3HAYECHUS MEPEMEHHBIX, BXOISIIMX B
anreOpandyeckue BbIpaxkeHHs. [lojcTaHOBKa BBIpAKEHMH BMECTO IEpEeMEHHBIX. PaBeHCTBO
OyKBEHHBIX BbIpaskeHHH. ToXXIECTBO, 10Ka3aTeNbCTBO TOXAECTB. [IpeoOpazoBaHus BIpaKEHHA.

CBoOlCTBAa CTENCHEH ¢ IenbiM nokazareiaeM. MuorowieHbl. CIIO)KEHHME, BEIYUTAHUEC,
YMHOXXEHHE MHOTOWIeHOB. (DOpMyibl COKpAIlEHHOTO YMHOXKEHUS: KBaJpaT CyMMBbl M KBajpar
pasHoCcTH, KyO CyMMBI U KyO pasHocTH. Dopmyna pasHOCTH KBaJpaToB, (GopMylia CyMMBI KYOOB U
pasHocTH KyOOB. Pa3znokeHue MHOrowieHa Ha MHOXHUTenu. KBanpaTHblii TpexwieH. Boiaenenue
IIOJIHOTO KBaJipaTa B KBaApaTHOM TpexwieHe. Teopema Buera. Pa3noxkeHue KBagpaTHOro TpexuieHa
Ha JIMHEWHbIE MHOXUTeIUu. MHorowaeHsl ¢ omHol nepeMeHHO. CteneHbp MHorouiaeHa. Kopenb
MHOT'O4JICHA.

Anrebpandeckas 1podb. Cokpaienue apobeit. JeficTBus ¢ anreOpandecKuMu IPOOSIMH.

PanmonanbeHbie BhIpaskeHUS U UX IpeodpazoBanusi. CBOMCTBA KBaJpaTHBIX KOPHEH M UX
IIPUMEHEHNE B BBIUHUCICHUSIX.

VYpaBHEHHsS M HEpPABEHCTBA. YpaBHEHHUE C OIHOM mnepemeHHOM. KopeHb ypaBHEHUS.
Jluneitnoe ypaBHenue. KBagpatHoe ypaBHeHue: (hopMysia KOpHEH KBaJpaTHOTO ypaBHeHUs, Pemenue
pauuoHaNbHBIX ypaBHEHUU. lIpumepbl pemieHusi ypaBHEHHMM BBICHIMX CTEIEHEH; METOJbl 3aMEHbI
MIEPEMEHHOM, pa3iIoXKeHNUs Ha MHOXKHUTEIH.

VYpaBHEHHE C ABYMs NEPEMEHHBIMM; DPEIICHHE YPAaBHEHHSI C JBYMsI INE€PEMEHHBIMHU.
CucteMa ypaBHEHMI; pelieHue cuctembl. CucTeMa JBYX JIMHEWMHBIX YpPAaBHEHHH C JIByMSA
MEPEMEHHBIMH; PellIcHHE TIOJCTAHOBKOM 1 anreOpanuyeckKuM CIIOKEHHEM. YPaBHEHUE C HECKOIbKUMU
nepeMeHHbIMU. [Iprmepsl pemiennst HelmMHEeHbIX cucteM. [Ipumepsl perieHnss ypaBHEHU B LENbIX
quclax.

HepaBenctBo ¢ onHol mepeMeHHOM. Peliennie HepaBeHcTBa. JIMHEHbIE HEpaBEHCTBA C
OfHON mepeMeHHON W uX cucreMbl. KBagpatHble HepaBeHcTBa. [Ipumepsl pemieHHs ApPOOHO-
JIMHEWHBIX HEPABEHCTB.



YucnoBele HEpaBEeHCTBA U UX CBOMCTBA. Jl0Ka3aTeNbCTBO YMCIOBBIX M anreOpandeckux
HEPABEHCTB.

ITepexox oT cnoBecHON (OPMYIHPOBKA COOTHOIICHHH MEXAY BEIMUYMHAMHU K
anreOpanveckoil. PemeHre TeKCTOBBIX 3a1a4 anreOpandeckuM CriocoOoM.

YucnoBele mocienosarenbHocTU. [loHATHE TOCIEnOBAaTENbHOCTH. ApupmMeTndeckas u
reoMeTpudeckas mporpeccur. Dopmynasl 00mero uieHa apuhMETHUUYEeCKOW W T'eOMETPUUYECKOM
MIPOTPECCHIA, CYMMBI TIEPBBIX HECKOIBKHUX YJICHOB apU(PMETHUIECKON U T€OMETPUUYECKOM MPOTPECCHiA.

[IponieHTBL.

Yucnoseie Qynkiun. [lonstue Qynxnum. O6macte ompeneneHus ¢(yHKuuu. CriocoObt
3amanus (pyakouu. [paduk (yHkumm, Bo3pacTaHue W yObIBaHME (YHKIMH, HauOoJbllee U
HauMeEHbIllee 3HAYCHUS (YHKUMU, HYIM (QYHKIUU, NPOMEXKYTKH 3HAKONOCTOSHCTBA. YTeHue
rpadukoB GyHKITUH.

OYHKIMH, ONUCHIBAIONINE MPSAMYIO U 00paTHYIO MPOMOPLUOHAIBHYIO 3aBUCUMOCTH, UX
rpaduku. Jlunerinas Gynkuus, ee rpaduk, reoMeTpuueckuii cMbica kodddunmenTos. ['umepoOona.
Ksanparuunas gynkmus, ee rpaduk, mapadosna. KoopauHaTsl BepMHbI mapaboiibl, OCb CUMMETPHH.
Crenennble (YHKIMU C HATypalbHBIM TMOKaszareneM, uX Trpaduku. I'paduku (yHKIMI: KOpeHb
KBaJIpaTHbIM, KOpeHb KyOmdeckuil, moaynb. Mcmonb3oBanue rpapukoB (QyHKIUN 7S pelieHUs
YPaBHEHUH U CUCTEM.

[Tpumeps! rpaduyecKkux 3aBUCUMOCTEN, OTpaXKAIOUINX pealibHbIe MPOIECCHl: KojebaHue,
MOKa3aTeNIbHBIA POCT; YUCIOBBIE (PYHKIIMH, OMMCHIBAIOIINE ATH TPOLIECCHI.

[TapannenbHblil epeHoc TpadUKOB BAOJIb OCEH KOOPAUHAT U CUMMETPUS OTHOCUTEIBHO
ocel.

Koopaunatel. M300pakeHue yucen TOUKaMH KOOPIMHATHOW HpsMoil. I'eomerpuueckuit
CMBICI MOAYJs uMcia. YUMcIoBble NPOMEXYTKU: UHTEpPBAJl, OTPE30K, Jdyd. DopMyna paccTOSHUS
MEX/1y TOYKaMH KOOPANHATHON NPSAMOH.

JlekapToBbl KOOpAMHATBl Ha IUIOCKOCTH; KOOPAMHATHI TOYKU. KoopauHaThl cepeauHbl
orpe3ka. PopMyiia pacCTOSHUS MEXAY ABYMsI TOYKAMHU INIOCKOCTH. YPaBHEHHUE IIPSMOM, YIVIOBOHN
KO3(pPUIMEHT NpsSAMOH, yCIIOBUE MApPAJUIEIbHOCTU MPAMBIX. YPaBHEHUE OKPYKHOCTH C IIEHTPOM B
Hadase KOOPAWHAT U B JTFOOOW 3aJaHHOU TOYKE.

I'paduueckass wmHTEpmperanys ypaBHEHUH C JABYMs IEPEMEHHBIMU U HMX CHCTEM,
HEPABEHCTB C ABYMS [IEPEMEHHBIMH U UX CUCTEM.

I'eomerpus

HauanbHble TOHATHSA U TEOPEMBI T€OMETPUH.

Bo3HUKHOBEHME r€OMETPUN U3 TIPAKTHKH.

I'eomerpuueckue Gurypsl u Tena. PaBeHCTBO B TEOMETPHH.

Touka, mpsiMasi ¥ IIOCKOCTb.

[ToHsiTHE O rEOMETPUYECKOM MECTE TOUECK.

Paccrostnue. Otpesok, ayd. Jlomanas.

Vron. Ilpsamoit yros. OcTpble W Tymnble yribl. BepTUKaTbHbIE W CMEXHBIE VYIJIbI.
buccekrpuca yrna u ee cBocTBa.

[TapannensHble U nepecekaromuecs npsamele. [leprneHauKynapHOCTs NpsAMBIX. TeopeMbl 0
[IapAJUIEIBHOCTY U NEPIEHIUKYISIPHOCTH NpsAMBIX. CBONCTBO CEPEIUHHOIO NEPINEHIUKYISIpa K
oTpe3Ky. [leprnieHIuKynsip 1 HaKJIOHHAs K MPSMOM.

MHOrOyrojabHUKH.

OKpyXHOCTb U KpYT.



Harnsinuele npejacTaBieHUsT O MPOCTPAHCTBEHHBIX Tejax: KyOe, Mapajulesenumnese,
npu3Me, MupaMu/e, mape, chepe, Konyce, nmmaape. [Ipumeps! ceuennii. [Ipumeps! pa3BepTok.

TpeyronbHuk. IIpsiMOyronbHbIE, OCTPOYIOJIBHBIE, W TYIOYIOJbHBIE TPEYrOJIbHUKHU.
Bricota, wMmenmana, OHCCeKTpHca, CpemHsisi JMHHS TpEYroibHUKA. PaBHOOenpeHHBIE U
PaBHOCTOPOHHHE TPEYTOIbHUKH; CBOWCTBA U MPU3HAKKA PABHOOEAPEHHOTO TPEYTOIbHUKA.

[Ipusnaku paBeHcTBa TpeyroibHUKOB. HepaBeHcTBO TpeyronpHuka. CymMma yriioB
TpEYroJibHUKA. BHemHue yrisl TpeyroibHHKA. 3aBUCHMOCTh MEXAY BEJIMYMHAM CTOPOH M YIVIOB
TPEYTOJIbHUKA.

Teopema ®aineca. [logobue TpeyronsHUKOB; kKo3hdurment nogodus. [Ipusnaku mogoous
TPEYTOJIBHUKOB.

Teopema Ilucdaropa. IlpusHaku paBeHCTBa NPSMOYTOJBHBIX TpPEyroibHUKOB. CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC OCTPOTO yIjia MPSIMOYIOJIbLHOIO TPEyrojibHUKa U yriaoB ot 0° mo 180°;
npuBeleHne K OocTpoMy yriy. Pemienwe  npsSMOYroibHBIX — TpeyroibHUKOB. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKAECTBO. POpPMyIbl, CBA3BIBAIOLINE CHHYC, KOCHHYC, TAHI€HC, KOTAaHI€HC
OJTHOTO M TOro k€ yria. TeopeMa KOCHHYCOB M Te€OpeMa CHHYCOB; IPHUMEPBI UX INPUMEHEHUS U
BBIYHCJICHUSI 2JIEMEHTOB TPEYrOJIbHHKA.

3aMmeuaTenpHble  TOYKM  TPEYrOJIbBHMKA:  TOYKH ~ IIEPECEYCHMs  CEPEIMHHBIX
NEePIEHINKYISIPOB, OMCCEKTPHUC, MEIUAH.

YersipexyronpHuk. Ilapamienorpamm, ero cBoiicTBa M IpHU3HAKU. [IpsAMOyronpHUK,
KBaj[paT, poMO, UX CBOICTBa M NpU3HAKU. Tpamenus, cpenHss JUHHUS Tpaneluu; paBHOOeIpeHHas
Tpamneuus.

MHoroyronsHuku.  Beimykiaele  MHOroyroibHuku. CymMma — yIjJioB  BBIITYKJIOTO
MHOTOYIOJIbHUKA. BriicaHHbIe ¥ ONIMCaHHBIE MHOTOYTOJIbHUKY. [[paBuIbHBIE MHOTOYTOJIBHUKH.

OxpyxHocts u kpyr. Llentp, pammyc, nuamerp. [yra, xopaa. CeKTop, CErMEHT.
[{eHTpanpHBIA, BIUCAHHBIA yroj; BEJIMYMHA BIMCAHHOIO yIja. B3auMHOE pacnosokeHue npsmMoi u
OKPY’KHOCTH, ABYX OKpykHOCTeH. KacarenbHas u cexyias K OKpY>KHOCTH, PABEHCTBO KacaTEJIbHbIX,
IIPOBEICHHBIX U3 OAHOW TOYKU. MeTpuueckue COOTHOUICHHUS B OKPYKHOCTH: CBOMCTBA CEKYIIUX,
KacaTeJIbHbIX, XOP/.

OKpyXHOCTb, BIIMCAaHHasT B TPEYrOJIbHUK, M OKPYXKHOCTb, OIIMCAHHAs OKOJIO
TpEyroJibHUKAa. BrucaHHble UM ONHMCAHHBbIE YETHIPEXYroidbHUKW. BrucaHHble U ONHUCaHHBIE
OKPY>KHOCTH MPaBUILHOTO MHOTOYTOJIbHUKA.

N3mepenne reomerpuyeckux BenuwyuH. JliMHA oTpes3ka. JlnuHA JOMaHOW, MEpUMETP
MHOTOYTOJIbHHUKA.

Paccrostnue ot Toukm 10 npsAmoil. Paccrosinue Mexay napajiieabHbIMU OpsIMbIMUA. [[muHa
OKPY)KHOCTH, YHUCIIO T; JUIMHA Ayru. Benmuuuna yrna. ['panycHast Mepa yriia, COOTBETCTBUE MEXKAY
BEJIMYMHON yIJIa U JJIMHOW JyTU OKPY)KHOCTH.

[TonsTre o muomaay miIockux guryp. PaBHococTaBieHHbIE U paBHOBEIUKUE PUTYPHI.

[Inomane npsmoyronpHuka. Ilnomane napasuienorpaMma, TPEYrOJbHUKAa W Tpanelnuu
(ocHOBHBIE (opmyabl). DopMyibl, BbIpaXkarollue IUIOIA[Ab TPEYroJIbHUKA: 4Yepe3 JBE CTOPOHBI U
yroji MeXAy HUMH, Yyepe3 MepUMeTp U painyc BIMCAHHON OKpYKHOCTH, popmyna ['epona. Ilnomans
YETBIPEXYT OJIBHUKA.

[Inomanp kpyra u mwIomaas CEKTopa.

CBs3b MEX]1y IUIOIIASAMH OJOOHBIX QUTYP.

Ob6bvem Tena. Dopmynasl o0beMa NPSMOYTOIBHOTO Mapajuleienunena, Kyba, Iiapa,
LWIMH]pA U KOHYCA.

Bexkropsl.



Bekrop. Jlnuna (momyns) BekTopa. KoopaunaTel BekTopa. PaBeHCTBO BEKTOpPOB.
Onepanuy HajJ BEKTOpaMHU: YMHOXKEHHME Ha 4YHCJIO, CJIOXEHHE, pa3jiokKEHHE, CKaJIspHOe
IIPOU3BEJCHUE. YTOII MEXKIY BEKTOPaMHU.

I'eomeTpuueckue npeoOpa3oBaHus.

[Tpumepsr aBmwxennit puryp. Cummerpust ¢puryp. OceBasi CUMMETPUS U MApaJUICIbHBIN
nepenoc. [loBopot u uentpanbHas cummetpus. [lonsitue o romorerun. Ilogobue uryp.

[TocTpoeHus ¢ MOMOIIBI0 HUPKYIISA U JIUHEHKH.

OcHOBHBIE 3aJjaul Ha IIOCTPOCHME: JI€JIEHWE OTpe3Ka IomojaM, I[OCTPOEHUE
TPEYrojpHUKa IO TPEM CTOPOHAM, IOCTPOEHHE IEPIEHAUKYISIpa K NPSIMOM, INOCTpOEHUE
OMCCEKTPHUCHI, AEJIEHNE OTPE3Ka Ha N PaBHBIX YacTEH.

[IpaBusibHbIE MHOTOI'PAaHHUKH.

DJeMeHTHI JIOTUKU, KOMOMHATOPUKH,

CTaTUCTUKU U TEOPUH BEPOSITHOCTEH

JHokaszarenscTBo. OmnpeneneHus, TO0Ka3aTelIbCTBA, AKCHOMBI M TEOPEMBI; CIIEICTBHS.
HeoOxoaumeie u moctarounsie ycinoBus. Kontpnpumep. JlokazaTenbcTBo oT mpoTtuBHOTO. [psivas u
oOparHast TeOpEeMBbI.

Ilonatne 006 aKcMOMaTHKE W AaKCHMOMAaTHYECKOM IOCTPOCHUM TreoMeTpuu. IlaTblit
MIOCTYJIAT DBKJIU/IA U €70 UCTOPUSL.

MHoxecTBa M KOMOMHaTOpuka. MHOXKECTBO. DJIEMEHT MHOXECTBA, MOJMHOXKECTBO.
OObenuHeHne 1 nepecedeHne MHOXKeCTB. Jlnarpammsl Ditnepa.

ITpumeps! pereHuss KOMOMHATOPHBIX 3aj1ay: epedop BapHaHTOB, IPABUIO YMHOXKEHHUS.

Craructuueckue nanusie. [IpencraBneHue JaHHBIX B BUIE TaONUI, TUarpaMM, rpadukos.
Cpennue pe3ynbTaTtoB u3MepeHuil. [loHsTHe 0 cTaTUCTUUECKOM BBIBOJIC HA OCHOBE BBIOOPKH.

[TonaTne u mpUMepbI CIyIalHBIX COOBITHIA.

BepositHOCTh. YacToTa cOOBITHS, BEpOATHOCTh. PABHOBO3MOXKHBIE COOBITHS M MOJCYET UX
BeposTHOCTH. [IpencraBiaeHne 0 reoMeTpuYECKOM BEPOSATHOCTH.

Pabouas mporpamma 1o marematuke JJIs 5 Kjacca coCTaBlieHa Ha OCHOBE (peiepaibHOTO
KOMIIOHEHTa ['0CynapCcTBEHHOTO CTaHIapTa OCHOBHOTO OOIIEro oOpa3oBaHUS W OPHEHTHpPOBAaHA Ha
ucnonbs3zoBanue ydyeonunka H.S. Bunenkuna, B.I. XKoxosa, A.C. Yecnokosa, C.U. lIBapidoypaa (M.:
Muemo3nHa)

7 ximacc anrebpa (1364vaca, 4 4daca B HEJIEI0)

Ne Tema Yacsl
/1

1 BripaxeHnusi, TOXX/1€CTBa, YpaBHEHUS 22
2 DYHKIMU 11
3 CrerneHb ¢ HaTypaJbHbBIM MOKa3aTeJIeM 11
4 MHOTro4I€HbI 17
5 DOopMyJIbl COKPAIIEHHOTO YMHOKEHHSI 19
6 CrcTeMbl TMHEMHBIX YpaBHEHUN 16
7 [ToBTOpEHUE 6
Wroro 136




Pabouas mporpamMma 1o Matemartuke i 7 Kjiacca cOCTaBieHa Ha OCHOBE (e1epalbHOTO
KOMIOHEHTa ['0CynapCcTBEHHOTO CTaHIapTa OCHOBHOTO OOIIEro oOpa3oBaHUS W OPHEHTHPOBAaHA Ha
ucrnonb3oBanue yueOnuka Anredpa 7. / FO.H. MakapserueB, H.I. Mungiok, K.W. Tlemxos, C.B.
Cysopoga. [Tox penakmueii C.A. Tensikockoro. / M.: [IpocBemmenue, 2009.

Bripaxenus, ToxxaectBa, ypaBHeHUs (224). UHCTOBBIE BBIPAKEHUS C TEPEMEHHBIMH.
[Ipocreiimue npeoOpa3zoBaHusl BbIpaXXKeHUN. YpaBHEHNE, KOPEHb YpaBHEHUs. JInHEliHOEe ypaBHEHHE C
OJIHOI MepeMeHHOM. Pellenne TeKCTOBBIX 3a/lad METOJIOM COCTaBlIeHUsI ypaBHeHUN. CTaTHCTUYECKHE
XapaKTePUCTUKH.

Oynaknuu (119). Oynkmusa, obaacte omnpenencHus (QyHKIuHM. BbraucieHne 3HaYeHHA
¢byaknuu o popmyne. I'pabux dyakuu. [Ipsmas nponopuroHaabHOCTh U ee rpaduk.. JlunelHas
byHKIMs U ee Tpaduk.

Crenens ¢ HaTypanbHbIM NokazaresneM (114). CreneHs ¢ HaTypaidbHBIM MTOKAa3aTeNieM U ee
cBoiicTBa. OnHouwneH. @yHKIMHU Yy = X2 U y = X3 U uX rpaduku.

8 kiacc anredpa (102yaca, 3 yaca B HE/IEHIO)

Ne Tema Yacsl

/1

1 PannonasibHbIe 1pobu 23

2 KBanpatHble KOpHU 19

3 KBangpaTtHbie ypaBHEHUS 21

4 Hepasenctsa 20

5 CTeneHb ¢ LEebIM MoKa3aTesIeM. DJIEMEHThl CTATUCTHKU 11
IToBTOpEHUE 6

Hroro 102

Mtuorounens! (174). Muorouwien. CinoxeHue, BBIYUTAHUE U YMHOKEHHUE MHOTOYJICHOB.
Pa3nojkeHre MHOrO4JI€HOB Ha MHOXHUTEIH.
®opmyibl cokpaieHHOro ymMmHoxeHus (194). KBagpar cyMMbl U KBagpar pa3HOCTH.
PaznocTh kBampaToB. Cymma u pazHocTh KyOoB. [IpeoOpa3oBanme 1ebIX BRIPAKCHHIM.
Cucremsl nuHeiHbIX ypaBHeHHH (164). Cuctema ypaBHeHU. Perienne cuctemsl IByX
JUHEHHBIX YpaBHEHUI C JBYMs MEPEMEHHBIMU U €ro reoMeTpuueckas HHTepnperauus. Pemenue
TEKCTOBBIX 33/1a4 METOJIOM COCTABIJIEHUSI CUCTEM YPaBHEHMI.
[ToBTOpeHnue (6).
PaGouass mporpamma mo MaTeMaruke JUisi 8§ Kiacca COCTaBlieHa Ha OCHOBE
denepanbHOrO KOMIOHEHTa [OCymapcTBEHHOTO CTaHAapTa OCHOBHOTO oO0miero oOpa3oBaHHs U
OPHMEHTHpPOBaHA Ha UCIOJIb30BaHUe yueOHuKa Anreopa 8. / KO.H. Makaperues, H.I'. Munarok, K.H.
[TemxoB, C.B. CyBoposa. [Ton pegakiueit C.A. TenskoBckoro. / M.: IIpocsemienue, 2009
Pammonansubie apobm (234). PammonanbHas npo6b. OCHOBHOE CBOWCTBO JApooOH,
cokpartrienue npooeit. ToxxaecTBEHHbIE TPe0Opa30OBaHUS PAllMOHATBHBIX BhIpaXeHHH. DyHKIMS Y = U
ee rpaduk.KBagparasie kopuu (194). [Tonstue 06 uppanmoHanbHbIX unciax. OOue cBeaeHUS O
JNeHCTBUTENBHBIX unciaax. KBaapaTaeiit kopeHb. [IoHATHE 0 HAXOXKIIEHUU MPUOTMKEHHOTO 3HAYCHUS



KBajJ[paTHOTO KOpHsA. CBoOHCTBa KBajpaTHbIX KopHell. IIpeoOpa3oBaHMs BBIpakeHHM, cOIEpI allux
KBaJipaTHble KOpHU. DyHKIINA y =, €e CBOWCTBA U rpaduK.

KBanparubie ypaBHenus (214). KBagpatHoe ypaBHeHune. @opMysa KOpHEH KBaJpaTHOTO
ypaBHEeHHUs. PeleHue panuoHanbHBIX ypaBHEHUM. PemieHue 3anad, NpUBOASIIMX K KBaJpaTHBIM
YPaBHEHUSAM U IPOCTEHIINM PallMOHAIbHBIM YPAaBHEHUSIM.

Hepasencta (204). UncnoBbie HepaBEHCTBA U UX CBOKCTBA. CIIOXKEHUE U YMHOXKCHUE
YHCJIOBBIX HEPAaBEHCTB. [lorpenHocTh U TOYHOCTh NpuOIMKeHus. JInHeliHble HepaBeHCTBAa ¢ OJHOU
MEPEMEHHOMN U UX CUCTEMBI.

Crenenp ¢ LenbIM IOKa3zaTeneM. DneMeHThl cTtaTucTuku (119). CreneHp ¢ 1enbpiM

nmokasareneM U ee cBorcTBa. CraHmapTHBIM BuA yucia. HavanbHble cBeneHHUs 00 OpraHU3aIvu
CTaTUCTUYECKUX HUCCIICIOBAHUIA.

[ToBTOpenue (6u).
PabGouass mporpamma mo MareMaTuke IS 9 Kjacca COCTaBJIeHa HAa OCHOBE
(dbenepaTbHOTO KOMITOHEHTa [ 0CyIapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro oOpa3oBaHUS |
OpPHMEHTHpPOBaHA Ha UCIOJIb30oBaHUe yueOHuKa Anreopa 9. / KO.H. Makaperues, H.I'. Munarok, K.W.
[TemxoB, C.B. CyBoposa. [Tox pegakmueit C.A. TensikoBckoro. / M.: IIpocsemienune, 2009.

9 knacc anredpa (1024aca, 3 yaca B HEJEINIO)
Ne /i Tema Yacsl
1 KBagpatuunas GyHkuus 22
2 YpaBHEHUs U HEPABEHCTBA C OJHON NEPEMEHHOU 14
3 YpaBHEHHsI 1 HEPABEHCTBA C IBYMsI IEPEMEHHBIMHU 17
4 Apudmernueckasi 1 reoMeTpHUECcKasi IPOrpecCuu 15
5 Dj1eMeHThl KOMOMHATOPUKHU U TEOPUU BEPOSITHOCTEH 13
6 IToBTOpEHUE 21
Hroro 102

Ksaaparnunas gynkmus (224). Oynkuus. CpoiictBa GyHkumii. KBagpaTHbI TpexdicH.
Pasnokenne kBaJIpaTHOTo TpexwieHa Ha MHoxuTenu. OyHkuus y = ax2 + bx + c, ee cBoiicTBa u
rpaduk. CrerneHHas GyHKITHS.

VYpaBHEeHUS W HEpaBeHCTBA ¢ onHOM mepemeHHou (144). Ilenvie ypaBHeHus. [{poOHbie
palMOHAIbHBIE ypaBHEHMs. HepaBeHCTBa BTOpOM CTENEHM C OOHOM IepeMeHHOM. Meron
MHTEPBAJIOB.

VYpaBHEHUsI W HEpaBeHCTBa C JByMs mepeMeHHbIMH (174). VYpaBHeHHE C ABYMs
NEPEMEHHBIMHM U €ro rpaduK. CUCTEMbl ypaBHEHMH BTOpOW cTeneHH. PelieHue 3ajad ¢ MOMOIIbIO
CHCTEM ypaBHEHUI BTOpoi cTeneHu. HepaBeHCTBa ¢ ABYyMS IEPEMEHHBIMU U UX CUCTEMBI.

ApudmeTrnueckas © reoMmerpuueckas mporpeccuu (154). Apudmerudeckas u
reomeTpuyeckas nporpeccus. @opmyibl N-ro 4jieHa M CyMMbl IIEPBBIX N YJIEHOB IMPOTPECCHUM.
beckoneuHo yObIBaro1asi reOMETpUYECKast IPOTrpecCHsl.

DneMeHThl KOMOMHATOpUKH M Teopuu BepositHocTeil (134). KomOuHaropHOe mpaBmiio

ymHOeHus. [lepectanoBka, pa3memienue, coderanne. OTHOCHUTENbHAs YacTOTa U BEPOSTHOCTh
CIIy4altHOTO COOBITHSI.

[ToBTopenue (214)
PabGouas mporpamma 1o reomeTpuum g 9 Kiacca COCTaBJI€HAa Ha OCHOBE
¢benepanbHOro KOMHOHEHTa [ OCymapCTBEHHOTO CTaHIapTa OCHOBHOTO O00IIero oOpa3oBaHHsS U



OPHEHTHUpPOBaHAa Ha HCMOJNb30BaHHe YydyeOHuKa reomerpus 7-9 kiacc /A.B. Iloropemo M.:
[Tpocsemenue, 2008/

7 xiacc reomeTpus (684acos, 2 yaca B HEJEIIO)

Ne Tema Yacsl
/1

1 OCHOBHbIE CBOMCTBA MPOCTEHIINX r€OMETPUUYECKUX HUTYp 15

2 CMEXHBIE U BEPTUKAJIbHBIE YTIIbI 7

3 IIpu3HaKu paBeHCTBA TPEYrOJIbHUKOB 15

4 CyMMa yIJIOB TPEYroJIbHUKA 14

5 ['eomeTpryecKre NOCTPOEHHUS 13

6 [ToBTOpEHME 3
Hroro 68

OcHoBHBIE CBOlCcTBa mpocTedmMx reomerpudeckux ¢uryp (154). Ilpocteiimme
reoMerpuyeckue GUrypsl: npsimasi, Touka, OTpe3oK, J1yd, yroi. [loHsaTHE paBeHCTBA T€OMETPUYECKUX
¢uryp. CpaBHeHHE OTpe3KOB M yIJIOB. M3mepeHue OTpe3KoB, AJIMHA OTpe3ka. V3MepeHue yrios,
rpagycHas Mepa yria. CMexHbIe U BEpTUKaIbHBIE YIUIBL, UX CBOMCTBA. [lepneHInKyIspHbIE IPSAMBIE.

CMexHble M BepTUKaibHble yribl (74). CMexHble yribl. BepTHKanbHbIE yIUIBL
IlepnieHIUKyISpHBIE TIPSMBIE.

IIpuznaku  paBeHcTBa  TpeyroabHUKoB  (154). IlepBblii mpu3Hak  paBeHCTBA
TPEYrOJIbHUKOB. Mcnonp30BaHME aKCMOM IIPU  JI0OKA3aTesIbCTBE. BTOpol mpu3HAaK paBeHCTBa
TPEYroJIbHUKOB. PaBHOOenpeHHbI TpeyronbHuk. OOpatHas Teopema. CBOWCTBO MeIHAHBI
paBHOOEPEHHOTO TpeyrojabHuKa. TpeTuit mpu3HaK paBeHCTBA TPEYTOJIbHUKOB.

Cymma yrioB TpeyronpHuka (144). [TapannensHocTs npsMbIX. [IpusHak napamienbHOCTH
npsimblx. CymMma  yIjioB  TpeyrojibHMKa. BHemHue yriusl TpeyroiabHuka. I[IpsMOyrosbHbIM
TpeyroyibHUK. CylecTBOBaHUE U €AUHCTBEHHOCTh NEPIIEHIUKYISIPa K MPSIMO.

I'eomerpuueckue mnoctpoenust (134). OxpyxHocTh. KacarenbHass K OKpPYXHOCTH.
[locTtpoenue TpeyroapHUKa € JaHHBIMU cTOpoHaMmH. IlocTpoeHue yriia, paBHOTO JIAHHOMY.
IToctpoenue OuccekTpucel yria. [loctpoeHue nepneHaukyispa K mnpsmoi. ['eomerpuueckoe MecTo
ToYeK. MeTos1 TeOMEeTpUYECKUX MECT.

[ToBTOpenue (3u)

PaGouas mporpamma mno reoMeTpuum g 9 Kiacca COCTaBI€Ha Ha OCHOBE
(dbeneparbHOTO KOMITOHEHTa [OCymapCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro OOpa3oBaHUs U
OpPMECHTHpPOBaHAa Ha HCIIOJIb30BaHUE YyuyeOHWUKa reomerpus 7-9 kimacc /A.B. Iloropernor M.:
[Tpocsemenue, 2008/

8 kyacc reoMmeTpus (68uyacos, 2 yaca B HEJIENIO)

Ne Tema Yacer
/11

1 YeTblpexyrolbHUKU 20

2 Teopema Iludaropa 19

3 JlekapToBBI KOOPAMHATHI HA INIOCKOCTH 11

4 JIBmxeHue 6

5 BekTopbl 8

6 [loBTOpEHUE 4
Htoro 68




YeTbIpexyroipHUKN (209). MHOroyronasHuK, BBIITYKJIBIN MHOTOYTOJIbHHUK,
4yeThIpexyroipHukK. [lapannenorpamm, ero cBoiicTBa u npusHaku. Tpanenus. [IpsmoyronbHuk, pomo,
KBaJpaT, UX CBOMCTBA.

Teopema Iludaropa (194). Kocuuyc yrma. Teopema Iludaropa. Ilepnenmukymssp u
HakJOHHasA. COOTHOIIEHUS MEXAYy CTOPOHAMU M YIJIlaMHM B IPSIMOYIOJIbBHOM TPEYrOJbHHUKE.
OCHOBHbBIE TPUTOHOMETPUUYECKHE TOXIECTBA. 3HAUEHUSI CHHYCA, KOCUHYCAa M TaHI€HCA HEKOTOPBIX
YIJIOB.

JlexapToBel KoopauHaTel Ha Twiockoctn (119). Koopaumnata cepenuHbl OTpe3ka.
Paccrosnne mexny toukamu. PacrnonoskeHue npsiMoil OTHOCUTENBHO CHCTEMBI KOOPAUHAT. YTIIOBOM
ko punment. [lepeceuenne mpsaMoit ¢ OKPY>KHOCTBIO.

IBuxenue (6u). IlpeoOpazoBanue ¢uryp. CpoiictBa jBuxkeHus. [loBoporT.
[TapamtensHbIN IEpEHOC U €ro cBoMcTBa. PaBeHCTBO huryp.

Bextops! (84). AGconoTHas BelMYMHA U HampaBieHHe BeKTopa. Clo)KeHHE BEKTOpPOB.
YMHOXKEHME BEKTOpa Ha 4nuci0. CKalsIpHOE MTPOU3BEIEHUE BEKTOPOB.

[ToBTOpenue (41).

9 ksacc reometpus (68yacos, 2 yaca B HEJIENIO)

Ne Tema Yacel

1 [Tono6ue buryp 17

2 PelieHue TpeyroabHUKOB 11

3 MHOrOyroJabHUKH 14

4 [Tnomaau dhuryp 12
5 O6o0611ao111ee TOBTOPEHUE Kypca INIAHUMETPHH 11
6 DJIEMEHTHI CTEPEOMETPUHI 3
Wroro 68

Pabouas mporpamma mo reoMeTpuu A 9 Kiacca OPUEHTHUPOBAHA HA HCIOJIb30BaHHE
yueOHuka reomerpus 7-9 kiace /A.B. Iloropenos M.: [Ipocsemenue, 2008/

[Tomobue ¢uryp (174). [IpeodpazoBanue momgodus. CBoOMCTBa IPeoOpa3OBaHUS TOTOOUS.
[Tpu3Haku mOMOOMST TPEYrOJNHHUKOB. YTIBI, BIUCAHHBIE B OKPYXXHOCTh. [IpomopnnoHasbHOCTH
OTPE3KOB XOP/ M CEKYIINX OKPYKHOCTH.

Pemenue tpeyromsuukoB (1149). Teopema kocunyco. Teopema cuHycoB. COOTHOIIICHHS
MEXy yIJIaMH TPEYTrOJIbHUKA U MPOTHBOJICKAIIUMEI CTOPOHAMH. Perenue TpeyroiabHUKOB.

MuoroyronpHuku  (14u). Jlomanas. Bemmykiasle MHOTOyroiabHUKH. [IpaBuiibHBIC
MHOTOYTOJBHUKN. DopMyna JUIsS pagdycoB BIHCAHHBIX M OIMHUCAHHBIX OKPYXHOCTEH IMPaBUIBHBIX



MHOTOYroJbHUKOB. [locTpoeHne npaBUIIBHBIX MHOIOYrOJIBHHUKOB. JlimHa OKpy:XHOCTH. Panuannas
Mepa yria.

[Mnomamgun  ¢uryp  (124). Ilonstue tomaau. [lnomans  OpPSAMOYroibHHUKA,
napajuiesiorpaMma, TPeyroJibHUKa, Tparneuuu. @opMyiisl JUIsl paJuycoB BIMCAHHBIX M ONHCAaHHBIX
OKpYXHOCTEH TpeyroipHuka. [lnomanu nogoOusix ¢uryp. [lnomans kpyra.

O6o61matomiee noropeHue Kypca mianuMerpuu (114). Yol [lapaniensHbsie npsiMble.
IlepnenqukyisipHble IpsIMBIE. TpeyronbHUKH. YeThIpexyroJIbHUKU. MHOroyrojabHUKH.
[Ipeo6paszoBanue ¢puryp. BekTopsl Ha MI0CKOCTH.

Onementsl ctepeomerpun (3u). Ilpemmer crepeomerpuu. [‘eomerpuueckue Tena wu
MOBEPXHOCTU. MHOTOrpaHHUKHU: MpHU3Ma, Napajulelenunes, NupaMuaa, GopMyssl Ui BBIYUCICHUSA
ux o0veMOB. Terma W MOBEPXHOCTH BpAIICHUS: UWIUHApP, KOHYC, cdepa, map, Gopmymbl s
BBIUMCIICHUS UX IJIOLIAJCH TOBEPXHOCTEH U 0OBEMOB.

Pe3ynpTatel 00yueHusl.

PesynbraTtel 00ydeHus: npeacTaBieHbl B TpeOOBaHUAX K YPOBHIO MOATOTOBKU U 3aJa0T
CHUCTEMY HTOTOBBIX pE3YJIbTaTOB OOY4EHHUs, KOTOPBIX JOJDKHBI JOCTUIaTh Bce oOOydaroluecs,
OKaHYMBAIOIIME OCHOBHYIO IIKONY, U JIOCTUXKEHUE KOTOPBIX SIBJISICTCS OO0s3aTEIbHBIM YCIOBHUEM
HOJIOXKUTEJIBHON aTTeCTallM YYEHHUKA 32 KypC OCHOBHOM LIKOJBI.

TPEBOBAHUN A K YPOBHIO ITOJII'OTOBKHM BBIITYCKHMKOB

B pesynbrate u3ydeHusi MaTeMaTUKH 00Yy4atOIIUIACs JOIKEH

3HATh/TIOHUMATh:

CYLIECTBO  TMOHSATUS  MATeMaTUYeCKOro  JI0Ka3aTelbCTBA; IMPUBOAUTH  MPUMEPHI
JI0Ka3aTeIbCTB;

CYILECTBO MOHATHUS aJTOPUTMA; IPUBOUTH TPUMEPHI AJITOPUTMOB;

KaK MCIONB3YIOTCS MaTeMaTudeckue GOopMyIibl, ypaBHEHUSI U HEPABEHCTBA; MPUMEPHI HX
MPUMEHEHUS JIsl PEIICHUs MaTEMAaTHUYECKUX U MPAKTUUYECKUX 3a]1a4;

KaK MaTeMaTU4YECKH OTpeielieHHbIe (DYHKIIMU MOTYT OTHCHIBATh peaTbHbIC 3aBUCUMOCTH;
MIPUBOUTD MPUMEPHI TAKOTO OTHCAHUS;

KaK TOTPEOHOCTH TMPAKTUKUA TIPUBEIH MATEMAaTHYECKYI0 HAyKy K HEOOXOAMMOCTH
paCIIUPEHHUS TIOHSTHS YHUCIIA;

BEPOSITHOCTHBIA XapaKTep MHOTHUX 3aKOHOMEPHOCTEH OKPYXKAlOIIEro MHUpA; MPUMEPHI
CTATUCTUYECKUX 3aKOHOMEPHOCTEH 1 BBHIBOJIOB;

KakuM 00pa3oM TeOMETpHsl BO3HMKIA W3 MPAKTHUECKUX 3a/1ad 3eMJIEMEpHs; MPUMEPHI
T€OMETPUUYCCKUX OOBEKTOB U YTBEPKJICHUN O HUX, BAXKHBIX VISl IPAKTHKH;

CMBICJT WJI€aJIU3aIlMU, TIO3BOJISIONICH pelarh 3aJa4d pPealbHOW JIeWCTBUTEIBHOCTH
MaTeMaTHYEeCKUMH METO/IaMH, TPUMEPHI OIMOOK, BOSHUKAIOIIUX TIPH UJICaTU3aIIH.

Apudmertrka

VMeTh:

BBITIOJIHATh YCTHO apu(METUUYECKHE JCUCTBUS: CIOKEHHWE W BBIYMTAHUE JBY3HAYHBIX
qrceNl U AeCATUYHBIX ApoOe ¢ IByMs 3HaKaMU, YMHOXEHHUE OJHO3HAYHBIX YHCEN, apu(MEeTHIECKUE
oTiepaInyy ¢ OOBIKHOBEHHBIMH JIPOOSIMH C OTHO3HAYHBIM 3HAMEHATEJIEM M YHCITUTEIIEM;

MEPEXOAUTH OT OJHOM (POPMBI 3aMUCH YHCE K JPYTOH, MPEICTaBIATh NECATUIHYIO TIPOOh
B BHJIC€ OOBIKHOBEHHOU M B IPOCTEHUIIINX CIIyYasX OOBIKHOBEHHYIO B BHJIC JIECATHUYHOMN, TIPOIIEHTHI — B
BUJIE JpoOu U ApoOb — B BUE MPOICHTOB; 3aMKUCHIBATh OOJBIINE U Majble YUCIIA C UCIOIh30BAHUEM
LIETIBIX CTCIICHEH JIECATKH;



BBITIONHATh apU(METHYECKUE JIEHCTBUS C pallMOHANBHBIMH YHCIIaMH, CpPaBHUBATh
palMoHaNIbHbIE U JIEUCTBUTENbHBIE YMCIIA; HAXOIUTh B HECIIOKHBIX CIydasX 3HAYCHMs CTEMEHEW C
LEIBIMU MOKA3aTeNIIMU U KOPHEH; HaXOIUTh 3HAYEHUS] YUCIIOBBIX BBIPAXKECHUMH;

OKPYIVISITH II€JIBIE YMCTIa M JECATUYHBIC JpOOW, HAXOMUTh NPUOMDKEHUS YHCENT C
HEJOCTATKOM M ¢ U30BITKOM, BBITIOJTHSATH OIEHKY YMCIIOBBIX BEIPAKCHHIH;,

MOJI30BAThCSl OCHOBHBIMH €IMHHUIIAMH JJIMHBI, MACChl, BPEMEHH, CKOPOCTH, TUIOMIAIH,
00beMa; BrIpakaTh 0oJiee KpyIHbIE €IUHUIIBI uepe3 0ojiee MeKUe U Hao0opoT;

pemarh TEKCTOBBIC 3a/Jayd, BKJIIOYAas 3a]adyd, CBS3aHHbIE C OTHOIICHHEM U C
MIPOTIOPIIMOHAIBHOCTHIO BEJTUYHH, IPOOSMHU U TTPOLICHTAMU;

UCIIONIb30BaTh MPUOOpPETEHHbIE 3HAHUS M yMEHUS B TNPAKTUYECKOW MAEATEIbHOCTH U
MOBCEIHEBHOM KU3HU:

JUIS peUIeHHs] HECJIOXKHBIX TMPAKTUYECKUX pACUETHBIX 3ajady, B TOM YHCIE C
WCIIOJIb30BAaHUEM TTPH HEOOXOIMMOCTH CITPABOYHBIX MAaTEPHAIIOB, KAJIbKYIISITOPA, KOMITBIOTEPA;

YCTHOM TPUKUIKA U OIEHKM pe3yibTaTa BBIUMCICHUI; TMPOBEPKH pe3yibTara
BBIUYHCIICHUS C UCIIOJIb30BAaHUEM PA3IMYHbBIX IPUEMOB;

MHTEPIIPETAIMM PE3YNIbTAaTOB PEIICHHUS 3aJady C Y4eTOM OTpaHUuYEHUM, CBS3aHHBIX C
peanbHBIMU CBOWCTBAMU PacCMaTPUBAEMBIX IPOLIECCOB U SABJICHUIA.

Anrebpa

YMeTs:

COCTaBIISATh OYKBEHHBIC BBIPAKECHHUS U (POPMYIBI MO YCIOBUSAM 3aJa4; OCYIIECTBISATH B
BBIPOKEHHUSIX U (OpPMYJax YUCIOBBIE MOJCTAHOBKU M BBITIOTHATH COOTBETCTBYIOIINE BBIUMCICHUS,
OCYIIECTBIISATH MOJICTAHOBKY OJHOTO BBIPAXKECHUS B JIPYTO€; BEIpaXKaTh U3 (OPMYI OJHY NIEPEMEHHYIO
4yepe3 OCTaIbHBIE,

BBITIOJIHATh OCHOBHBIE JIGUCTBUSL CO CTEHNEHSMU C ICJIBIMUA  [OKa3aTelIIMH, C
MHOTOYJIEHAMH U C anreOpanyecKuMH JpOoOsIMH; BBIMIONHATh PA3JIOKEHHE MHOTOWICHOB Ha
MHOKHTEJIN; BBITIOJIHITH TOX/IECTBEHHBIE MPE0OPa30BaAHMS PAIMOHATBHBIX BHIPAKCHHUI;

MIPUMEHSTHh CBOMCTBA apr(PMETHUECKUX KBAAPATHBIX KOPHEH NJIsl BHIYMCICHUS 3HAYCHUI
1 TIpeoOpa30BaHU YUCIIOBBIX BBIPAKEHUH, COJIEPIKAIINX KBAIpaTHbIE KOPHU;

peuiarh JUHEHbIE, KBaIpaTHbIC YPaBHEHUS U pallMOHAIbHBIC YPABHEHHUSI, CBOJSAIIUECS K
HUM, CUCTEMBI JIBYX JINHEWHBIX YPAaBHEHUN U HECIIOKHBIC HEJTMHEHHBIC CUCTEMBI;

pelaTh JUHEWHBIE U KBAIPATHBIE HEPABEHCTBA C OAHON MEPEMEHHON U UX CHCTEMBI;

perarh TEKCTOBBIE 3aJla4d alreOpandyecKuM METOJOM, HHTEPIIPETUPOBATH MOTyYEHHBIN
pe3yabTaT, MPOBOJAUTH OTOOP peIIeHUH, HCX0s U3 (POPMYITUPOBKH 3a]1a4H;

n300pakaTh YMCiIa TOYKaMHU Ha KOOPIMHATHOM MPSMOW;

OTIPEIEIATh KOOPAUHATHI TOUYKHU TUIOCKOCTH, CTPOUTH TOYKH C 33JJaHHBIMU KOOPIUHATAMU,
n300paxkaTb MHOXKECTBO PEIICHUH JIMHEHHOTO HEPaBEHCTBA,

pacro3HaBaTth apu(METHYECKHE M TEOMETPUYECKHE IPOTPECCHU; peIIaTh 3aJadyud C
npuMeHeHneM (HopMybl OOIIETO WieHa U CYMMbl HECKOIBKUX MEPBbIX YJICHOB;

HaxOAWTh 3Ha4YeHUS (yHKIHMH, 3a7aHHOW GOpMYyNoH, Tabiuiel, rpadukoM IO ee
apryMeHTy; HaxXOIUTh 3HAUEHUE apryMeHTa MO 3HAueHUIO0 (YHKIHMH, 3aJaHHOW TpaduKOM WIH
TaOIHIIEH;

OmpeiensaTh CBoWcTBa (YHKIMU 1O ee Trpaduky, MNPUMEHATh TrpapuuecKue
MIPEJICTaBICHUS TP PEIICHUN YPAaBHEHUH, CUCTEM, HEPABEHCTB;

OIHCHIBATH CBOMCTBA U3YYCHHBIX (DYHKIUH, CTPOUTH UX TrpaduKy;

UCIIONb30BaTh MPHOOpPETEHHBbIE 3HAHUS M yMEHUS B TPAKTUYECKOW MAEATEIHHOCTH U
MMOBCEIHEBHOM KU3HU:



JUIS BBITIOJIHEHUSI PacueToB MO ¢opMmynaM, AJS COCTaBlIeHHS (HOpMYI, BBIPAXKAIOIINX
3aBUCUMOCTH MEXAY pealbHBIMH BEIMUYMHAMU; IS HAXOKICHUS HYKXHON (POPMYJIBI B CIPAaBOYHBIX
MaTepuaax;

MOJICIMPOBAHMS MPAKTUYECKUX CUTYAllUH W HCCIEJOBAHUSA IOCTPOEHHBIX MOJENIEH C
UCIIOJIb30BaHUEM allapara ajureopsi;

OMHCAaHUS 3aBUCUMOCTEH MeXAy (QU3NYECKUMHU BEJIMYMHAMHU COOTBETCTBYIOLIUMH
(dbopmynamu, Ipu UCCIETOBAHUN HECTOKHBIX MPAKTHUECKUX CUTYAIIHIA;

MHTEPIIpEeTAMK IPaUKOB peabHBIX 3aBUCUMOCTEN MEXIYy BETHUNHAMHU.

I'eometpus

Ymers:

[10JIb30BATHCSI FEOMETPHUECKUM SI3bIKOM JJIsl OITMCAHMS [IPEMETOB OKPYKAIOLIETr0 MHUpa;

pacrno3HaBaTh TeoMeTpudecKkue GUrypbl, pa3Indarh UX B3aUMHOE PACIIONIOKEHHE;

n300pakaTb TeoMeTpUdeckhe (UTypbl; BBINONHATh YEPTEXKU [0 YCIOBHIO 3aj]auy;
OCYIIECTBIIATH MPeoOpa3oBaHus GUTYP;

pacro3HaBaTh Ha YepTeXax, MOJENAX M B OKpyXkKarolieid 0OCTaHOBKE OCHOBHbBIE
IIPOCTPAHCTBEHHBIE Tella, U300pakaTh UX;

B IIPOCTENIINX CIIY4asiX CTPOUTH CEUEHUSI U Pa3BEPTKHU MPOCTPAHCTBEHHBIX TEII;

IIPOBOJUTH ONEpalMy HaJ BEKTOpaMH, BBIYMCIATH JJIMHY M KOOPAMHATHI BEKTOpPA, yrol
MEXly BEKTOpamy;

BBIUUCIIATh 3HAUYEHHs] T€OMETPUUYECKUX BEIMYMH ([UIMH, YIJIOB, IUIOMAAeH, 00bEMOB); B
ToM umucne: st yrioB or 0 no 180° ompenensaTs 3HAYEHUS TPUTOHOMETPUUYECKUX (YHKUUH IO
3aJJaHHbIM 3HAUEHUSM YIJIOB; HaXOIWTh 3HAYCHUs TPUTOHOMETPHUECKUX (DYHKUMH MO 3HAYECHUIO
OIHOM W3 HHX, HAXOAWUTb CTOPOHBI, YIVIBI M IUIOIAAW TPEYrOJIbHUKOB, IJIMHBI JIOMaHbIX, YT
OKPY>KHOCTH, IOl OCHOBHBIX T€OMETPUYECKHUX (PUTyp U (PUTYDP, COCTABIECHHBIX U3 HUX;

pemiaTb TeOMEeTpUYecKHe 3a7adyd, ONHMpasCh Ha HW3yuyeHHbIE CBOWcTBa Guryp u
OTHOLICHMH MEXJIy HUMH, TpPHUMEHsAA JONOJHUTENbHBIE IOCTPOCHUS, alreOpandyeckuii u
TPUTOHOMETPUYECKHH anmapar, COoOpakeHHsI CHMMETPHH;

IIPOBOJIUTD JIOKA3aTENIbHBIE PACCY)KIEHUS IPU PELICHUH 3a/ad, UCIIONIb3Ysl W3BECTHBIC
TEOpEeMbI, 0OHAPYKUBAsI BO3MOKHOCTH JIJIsl UX UCIIOJIb30BAHUS;

pelaTs NpocTeMNe INIAHUMETPUYECKHE 3a/1a41 B IPOCTPAHCTBE;

UCIIOJIb30BaTh NPUOOPETEHHbIE 3HAHUS M yYMEHUS B NPAKTUYECKOW JAEATEIbHOCTH U
[IOBCEHEBHOM KU3HU:

JUIS OIIMCAHMSI pealibHbIX CUTYallui Ha SI3bIKE TEOMETPUH;

pacyeToB, BKIFOYAIOUINX MPOCTEHIINE TPUTOHOMETPHUECKUE (POPMYJIBI;

pELIeHNs TEOMETPUUYECKUX 33/1a4 C UCIIOJIb30BaHUEM TPUTOHOMETPUH;

pelIeHns] MPaKTUYECKUX 3aJ]ad, CBSI3aHHBIX C HAXOXKJIEHUEM I€OMETPUYECKUX BEIUYMH
(ucmonb3ys Npu HEOOXOAUMOCTH CIPABOYHUKH U TEXHUYECKUE CPECTBA);

MOCTPOEHUI TE€OMETPUUYECKUMU HHCTPYMEHTaMM (JIMHEHKa, YrOJbHMK, IUPKYIb,
TPAHCIIOPTHD).

DJeMEeHTBHI JIOTUKH, KOMOMHATOPUKH,

CTaTUCTUKU U TEOPUU BEPOATHOCTEH

Ymets:

IIPOBOJUTH HECJIOXKHBIE JIOKA3aTeNbCTBA, IMOJy4YaTh NPOCTEHIIME CIEACTBUA U3
U3BECTHBIX WJIM paHee IONYyYEHHBIX YTBEP)KICHUMN, OLIEHUBATh JIOTUYECKYI IPaBHIBHOCTh



pacCyXIeHuM, HCIOJb30BaTh MPUMEPHI Il WIIIOCTPALMM U KOHTPIPHUMEPHI I OIPOBEPKEHMS
YTBEPKICHUH;

U3BJIEKaTh MH(OPMAIMIO, NPEACTaBICHHYI0 B TalluIax, Ha AMarpamMmax, rpadukax;
COCTABJIATH TAONHUIIBI, CTPOUTH AUATPAMMBI B TPadUKH;

pemiatb KOMOMHATOpHBIE 33Ja4d IIyTEM CHCTEMAaTHYECKOro Imepedopa BO3MOXKHBIX
BapHAHTOB U C UCIOJIb30BaHUEM IpaBUIa YMHOXKECHHUS;

BBIYHCIISATH CPEAHNE 3HAYCHUS PE3YIbTaTOB U3MEPEHMIA;

HaXOIUTh YacTOTy COOBITHSA, WCIIONB3Ysl COOCTBEHHBbIE HAONIOJACHHUS U TOTOBBIE
CTaTUCTUYECKUE JIaHHBIE;

HaXOIWTh BEPOSTHOCTHU CITYYaWHBIX COOBITUN B MPOCTEHIIINX CIyUasX;

UCIIONIb30BaTh MPUOOpPETEHHbIE 3HAHUS M YMEHUS B IPAKTUYECKOW JAEATEIbHOCTU U
IIOBCEIHEBHOM JKU3HMU:

JUIS BBICTPaWBaHUs apryMEHTAlUU IIPH JJOKa3aTeIbCTBE U B IUAJIOTE;

pacro3HaBaHMs JOTUYECKU HEKOPPEKTHBIX PACCyKACHUM;

3alMCU MaTEMaTHYECKUX YTBEPXKICHUN, I0KA3aTECIIbCTB;

aHaliu3a peajbHbIX YMCIIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJE AMarpamm, rpaQukos,
TaOJIHIL;

peleHus MPaKTHYECKUX 3a/1a4 B IMOBCEIHEBHON U MPO(ECCHOHAIBHON NEATENbHOCTH C
UCTIOJIb30BaHUEM JECHCTBUI ¢ YnCIaMu, MPOLEHTOB, JUIHH, MJIouiaeil, 00beMOB, BpEMEHHU, CKOPOCTH;

pemieHust y4eOHBIX M MPAaKTUYECKUX 3a/ad, TPeOYIOIIMX CHCTeMaTH4yeckoro nepedopa
BapHaHTOB;

CpaBHEHMs IIAHCOB HACTYIUICHHS CIIy4allHBIX COOBITHH, Il OIEHKH BEPOSTHOCTH
CIIy4altHOTrO COOBITHS B IPAKTUUECKUX CUTYAIUSIX, COMIOCTABICHUS MOJICNIN C pEaIbHOM CUTyalne;

MIOHMMAHUS CTATUCTUYECKUX YTBEPKICHUI.

Peanuzanus gaHHOM mporpamMmbl 0OECIEYMBAET OCBOEHHE OOILIEYy4eOHBIX YMEHUH U
KOMIETEHIMH B paMKax HH()OPMAIIMOHHO- KOMMYHUKATHBHOM JIETETLHOCTH:

CO3JJaHME YCIOBHH [UI YMEHHUS JIOTMYECKH OOOCHOBBIBATH CYXKACHHUS, BBIIBUTATH
TUIOTE3bl U MOHUMAaTh HEOOXOAMMOCTh MX MPOBEPKH, SICHO, TOYHO W TPaMOTHO BBIpa)kaTb CBOU
MBICJIM B YCTHOM ¥ IMCbMEHHOM peuH;

(dbopMupOBaHUS YMEHMS HCIIOJIb30BaTh pa3JIMYHbIE $3bIKM MaTeMaTUKH, CBOOOIHO
MEPEXOANTH C sI3bIKa Ha S3bIK JUISl WIITOCTPALIMY, HHTEPIIPETAIIMY, apIYMEHTAIMH U J0Ka3aTelbCTBa,
MHTETPUPOBAHUS B JINYHBIN OIBIT HOBOM, B TOM YHCIIE€ CAMOCTOSTENBLHO MMOJIy4eHHON nH(popmanuu;

CO3JJaHHE YCIIOBHSI JIJISl TUTOIOTBOPHOTO yJacTHs B padOTe B TPYIIIIE, CAMOCTOSATEIILHON 1
MOTUBUPOBAHHOM OpraHu3ali CBOEH NEATEIbHOCTH, HCIOJIb30BaHUSA NMPUOOPETEHHBIX 3HAHUN U
HABBIKOB B INPAKTUYECKON JAEATEIbHOCTH W MOBCEIHEBHOM KU3HM JUIsl MCCIIEI0BAaHUS HECIIOXKHBIX
IIPAKTUYECKUX CUTYaLUi.

Jly1g co3aanus TaHHBIX YCIOBHI MPEAIoaraeTcs UCI0Ib30BaTh 1€ATEIbHOCTHBIN MOAX0/
OpyU OpraHu3aluu OOydeHHs MaTeMaTHKe: CaMOCTOSTEIbHbIE pPabOThl OO0y4aroIero Xapakrepa,
JIOMAIlIHsAs TBOpUecKast padoTa, 3a/1aHusl Ha IOUCK HECTAaHJAPTHBIX CIIOCOOOB PEIICHUS.

Mertoauka TUAAKTUYECKUX 3a]1a4, UCIOIb30BaHUE HH()OPMAIIMOHHO KOMMYHUKAI[HOHHBIE
TEXHOJIOTMH TI03BOJIAT COPUEHTUPOBATh CUCTEMY YPOKOB HE TOJIBKO Ha Iie€peJjady «TOTOBBIX 3HAHMIY,
HO Ha ()OPMHUPOBAHHME AKTUBHOM JIMYHOCTH, MOTUBUPOBAHHON Ha caMO0Opa30BaHueE.

JUia pemieHusl MO3HABAaTEIbHBIX MU KOMMYHHMKATUBHBIX 33/a4 y4allMMCs IPEUIaracTcs
UCTIOJIb30BaTh pa3MYHble HCTOYHUKHM MH(OpMAIMHY, BKIIOYas SHLUMKIIONEANH, cloBapH, VHTepHeT-
pecypcbl M apyrue 0a3bl JaHHBIX, B COOTBETCTBUM C KOMMYHHMKATUBHOM 3ajayeld, cdepoil u
cUTyalueil oOLIeHns 0CO3HAaHHO BBIOMPATh CPEJCTBA SI3bIKA U 3HAKOBBIE CHCTEMBI.



J1J1s1 OTIeHKU Y4eOHBIX JOCTIKEHUH 00yJaroNuXcsl UCTIONb3YeTCS:

TEKYIIHA KOHTPOJb B BHUJE MPOBEPOUYHBIX PabOT, TECTOB, MATEMATUICCKUX TUKTAHTOB,
CaMOCTOSITENIbHBIX PaloT;

TEMaTHYECKHUI KOHTPOJIb B BUJIE KOHTPOJIBHBIX PaboT;

WUTOTOBBIN KOHTPOJIb B BUJI€ KOHTPOJIBHOM paboThI (KpoMe 7 Kiacca)

B 9 xnacce nmpoBoauTcst 00s13aTENIbHBIN YK3aMEH 10 MaTeMaTHKE.

Or1ieHKa MUCHhbMEHHBIX KOHTPOJIBHBIX PA0OT 00yJaIOMUXCsl 0 MaTEMaTHKE.

OTBET OLIEHUBAETCS OTMETKOM «5%, €CIIH:

paboTa BBIMTOTHEHA MOJTHOCTHIO;

B JIOTUYECKHUX PACCYKJECHUAX U OOOCHOBAHUH PEIICHHS HET MPOOETIOB U OMINOOK;

B PEIICHUHU HET MaTeMaTHYECKUX OMTMOOK (BO3MOKHA OJIHA HETOYHOCTh, OTIMCKA, KOTOpast
HE SIBJIICTCS CJICACTBMEM HE3HAHUS WJIM HETIOHMMAaHHS Y4eOHOTO MaTepuaa).

OTtMeTKa «4» CTaBUTCS B CIACAYIOIMINX CITydasx:

paboTa BBITIOJIHEHA MOJTHOCTHIO, HO 0OOCHOBAHMS IIIarOB PEIICHUs HEIOCTATOYHBI (€CITH
yMEHHE 000CHOBBIBATH PACCYKICHHS HE SBISIIOCH CIIEIUANIBHBIM 00BbEKTOM MPOBEPKH);

JOMYIIEHbl OJHAa OIMMOKAa WM €CTh JIBa — TPU HENOYETa B BBIKIAJKAX, PUCYHKaX,
yepTekax Win rpadukax (eciu 3Ty BUIbI pabOT HE SBJSUIUCH CHEIMAIbHBIM 0OBbEKTOM ITPOBEPKH).

OtMeTKa «3» CTaBUTCS, €CIIHU:

JomnyIiieHo Ooniee OfHOW OmMOKM Wiu Ooyiee ABYX — TpPEX HEJIOYETOB B BBIKIAAKAX,
yepTekax Win rpadukax, HO oOydaromuiics o0nagaeT o0si3aTeIbHBIMA YMEHUSMHU IO TTPOBEPSAEMOiA
TEME.

OTMETKa «2» CTaBUTCS, €CIIH:

JOMYIIEHBl CYIIECTBEHHbIE OMIMOKM, IOKa3aBIIMe, YTO OOydarouuiics He oO0iagaeT
00s13aTeNIbHBIMU YMEHHSIMH 110 IaHHOM TeMe B TIOTHOW Mepe.

OTtMeTKa «1» cTaBUTCS, €CIIU:

paboTa moka3ana MOJHOE OTCYTCTBUE Y 00y4aromerocs: 00s3aTeIbHbIX 3HAHUN U YMEHHIA
0 TIPOBEPSIEMOM TEME WIIM 3HAYUTETbHAS YaCTh PaOOThI BHIIOJIHEHA HE CAMOCTOSTEIBHO.

Yuutenb MOXET TNOBBICUTh OTMETKY 33 OpPWUTHMHAIBHBIM OTBET HA BOMPOC WIH
OPUTMHAJILHOE pEelIeHUE 3a7]a4i, KOTOPhIE CBUAECTEIBCTBYIOT O BHICOKOM MAaT€MAaTUYECKOM Pa3BUTHH
oOyuaromierocsi; 3a pernieHne Oojee CIOXKHOW 3ajadyd WM OTBET Ha 0ojiee CIOXHBIA BOIPOC,
MPEIOKEHHBIE 00yJaromIeMycsi JOMOJHUTEIBHO TIOCJE€ BBITIOJHEHUS WM KaKUX-THOO JIPYTrux

3alaHuM.

O1eHKa YCTHBIX OTBETOB 00yUarOIIMXCs IO MaTeMaTHKe

OTBeT OLIEHUBAECTCSI OTMETKOM «5», €CIIH YUEHUK:

IIOJIHO PAcKpbUl COJEp KaHUE MaTepualla B 00beMe, NPeayCMOTPEHHOM MpOrpaMMol U
YICOHHKOM;

U3J0XKMUI ~ Marepuas TIPaMOTHBIM  fA3BIKOM, TOYHO HCHOJIb3Yysl MAaTeMaTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY, B OIIPEIEICHHOMN JIOTHYECKON MOCIIe10BATEIbHOCTH;

MPAaBUJIBHO BBIIIOJIHUI PUCYHKH, YEPTEKH, IPauKU, COMYTCTBYIOIINE OTBETY;

II0Ka3aJl yMEHHE WJUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU IPUMEpPaMU, NPUMEHATh €€ B
HOBOH CHUTYaIlMM IIPU BBINOJHEHUN MPAKTUYECKOTO 3a1aHUS;

IIPOIEMOHCTPUPOBAJI 3HAaHUE TEOPUU paHEE U3YYEHHBIX CONYTCTBYIOLUIUX TEM,
c(OPMHUPOBAHHOCTh M YCTOWYMBOCTH MCIIOIB3YEMBIX IIPH OTBETE YMEHHUI U HaBBIKOB,;

OTBEYaJl CAMOCTOATENBbHO, 6€3 HABOJAIINX BOIPOCOB YUUTEIIS;



BO3MOXHBI OfJHA — JIB€ HETOYHOCTHU NPHU OCBEIIEHUE BTOPOCTEIIEHHBIX BONPOCOB WJIU B
BBIKJIAJIKaX, KOTOPBIE YUYEHHUK JIETKO UCIIPABUII TIOCJIEC 3aMEYaHUs YUUTES.

OTBET OLICHUBACTCS OTMETKOH «4», eClin

YIIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSM Ha OLIEHKY «5», HO MPU ATOM MMEET OJIUH U3
HEJIOCTATKOB:

B U3JIOKEHWU JIOMYIICHBI HEOONbIIHME NPOOENbl, HE HCKA3MBIIEE MAaTEeMaTHYECKOE
CoJIep>KaHUE OTBETA;

JOMYIIEHbl OJWH — JBa HEIOYeTa MPU OCBEIICHWH OCHOBHOTO COJCp)KaHUS OTBETA,
WCIIPaBJICHHBIC MTOCTIC 3aMEUaHUs YUUTETIS;

JIOTyIIEeHbl OIMOKa wWiu Oojiee JBYX HEJOYETOB TPU OCBELIEHHH BTOPOCTEIEHHBIX
BOITPOCOB HWJIM B BBIKJIAJIKAaX, JIETKO HCIPABIICHHBIE TIOCIIC 3aMEYaHMs YIUTEIS.

OtmeTka «3» CTaBUTCS B CIEAYIOIIUX CIy4asK:

HETIOJTHO PAcKPBITO CoepkKaHUe MaTepuaia (coaepikaHue M3JI0KeHO (parMeHTapHO, HE
BCer/a MOCeN0oBaTeIbHO), HO TMOKa3aHO oO0Illee MOHWMaHWE BOMpoca M TMPOJEMOHCTPHUPOBAHBI
YMEHHUsI, TOCTaTOUHBIE NJIsl YCBOEHHUS MPOTPaMMHOro marepuasia (ompezeneHbl «TpeboBaHUSMU K
MaTeMaTH4eCKOM MOATOTOBKE YUallUXCs» B HACTOSIIIEH IporpaMMe 1o MaTeMaTHKE);

UMENHCh 3aTPyJHEHUS WU JOMYIIEHbl OIIMOKHM B ONpPEICICHUHM MaTeMaTH4eCKON
TEPMUHOJIOTHH, YEPTEkKAX, BBIKJIAJKAX, MCIPABICHHbIE IOCIIE HECKOJIbKHUX HABOISAILIUX BOIPOCOB
YUUTEJIS;

YUYEHHK HE CIpPaBWIICS C MPUMEHEHHUEM TEOPUM B HOBOW CUTYallMd MPU BHINOJHEHUU
MPAKTHYECKOr0 3a/1aHusl, HO BBITIOJIHII 3aJJaHus 00s13aTeTbHOTO YPOBHS CIIOKHOCTH T10 IaHHOM TeMe;

MpU  JIOCTaTOYHOM 3HAHMM TEOPETHMUECKOr0 Marepuasiga BbISBICHA HEJOCTaTOYHAs
c(hOpMUPOBAHHOCTh OCHOBHBIX YMEHUI 1 HABBIKOB.

OtMeTKa «2» CTaBUTCS B CICAYIOIIUX CIIydasK:

HE PacKpBHITO OCHOBHOE CO/Iep KaHre yueOHOro MaTepHrana;

OoOHapy)KeHO HE3HAHWE YYEHUKOM OOJBIIeH WU HamboJiee BAXKHOW YACTH Y4eOHOTO
MaTepuana,

JOTYIICHBI OIIMOKM B OIPEACICHUH IOHSATHM, MPU WCIIOIB30BAHUNA MaTeMaTHICCKON
TEPMHHOJIOTHH, B PUCYHKAX, YepTekKaxX WM rpadukax, B BHIKIAJAKaX, KOTOPHIC HE UCIPABICHBI ITOCIIE
HECKOJIPKUX HaBOJAIINX BOTIPOCOB YUUTETIS.

OtMeTKa «1» cTaBUTCS, €CIINU:

YYCHUK OOHAPYKIJI MIOJTHOE HE3HAHKWE M HEMOHMMAaHUE U3y9aeMOro y4eOHOro MaTepuaia
WJIM HE CMOT OTBETHTh HH HA OJMH M3 TTOCTABJICHHBIX BOIIPOCOB 110 U3YYCHHOMY MaTepuaiy.

O6mas kmaccuukaius omuooK.

[Ipu onieHke 3HaAHMI, YMEHUN U HABBIKOB YUAIIUXCS CJIEYET YIYUTHIBATh BCE OMIMOKH
(rpyObie 1 HETPYOBIC) U HEAOUYETHI.
1. I'pyOBIMH CUMTAIOTCS ONTUOKHU:
HE3HAaHUE OTMpeeNIeHUs] OCHOBHBIX TMOHSITHI, 3aKOHOB, MPAaBWJI, OCHOBHBIX IOJIOKEHUI
TEOpUH, He3HaHHE  (GOpMYyJ, OOIICTIPUHATHIX CUMBOJIOB 0003HAYEHUN BEIUYUH, €IUHUI] UX
U3MEpEHMUS;

HE3HAaHHE HAUMEHOBAHUMN €IUHUIl U3MEPEHUS,

HEYMEHHE BBIICITUTh B OTBETE IJIABHOE;

HEyMEHHUE MPUMEHSTh 3HaHUS, AITOPUTMBI JIJIsl peLIeHUs 3a/1a4;

HEyMEHUE JIeTIaTh BBIBOJIBI U 0000IIEHUS;

HEYMEHUE YUTaTh U CTPOUTH TpaduKH;

HEyMEHUE T0JIH30BATHCS IEPBOMCTOYHUKAMHY, YUSOHUKOM M CIIPAaBOYHUKAMU;



IIOTEPs] KOPHSI I COXPAHEHHE TIOCTOPOHHETO KOPHS;

oTOpaceIBaHHe 0€3 OOBSICHEHUH OHOTO U3 HHX;

paBHO3HAYHBIEC UM OILIUOKH;

BBIYHCIIUTENbHBIE OIINOKH, €CIIM OHU HE SIBJISIIOTCS OTIHUCKOI;

JIOTHYECKUE OIIMOKH.

2. K HerpyObIM omirOkaM ciieyeT OTHECTH:

HETOYHOCTH (YOPMYIIMPOBOK, OTPENIEICHUH, MOHATUH, TEOPUi, BHI3BAaHHAS HETIOJIHOTOM
OXBaTa OCHOBHBIX IPU3HAKOB OMNPENENIIEMOr0o TOHSATHS WM 3aMEHOW OJHOTO - JBYX M3 3THX
IIPU3HAKOB BTOPOCTETIEHHBIMU;

HETOYHOCTH Tpaduka;

HEpallMOHAIbHBI METOJ pEeIleHUs 3aJayd WIM HEJIOCTAaTOYHO IPOAYMAaHHbBIM ILJIaH
oTBeTa (HapylIeHHUE JOIUKH, TIOAMEHA OT/ICJIbHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);

HepalMOHAIbHBIE METO/IbI PAOOTHI CO CITPAaBOYHOMN U IPYTOM JIUTEPATypOii;

HEYMEHHUE pellaTh 3a/1a4y, BHIIOIHATh 331aHUs B 00ILEM BHJIE.

3. Hemouetamu ABISIOTCS:

HepalMOHAIbHbIE IPUEMbI BEIYUCIECHUH U TpeoOpa3oBaHU;

HEOpEKHOE BBINOJIHEHHE 3alIUCeH, yepTexel, cxeM, rpa(uKoB.

Y4ebHO-MeToquecKoe 00ecIedeHre MPOrpaMMBbl:
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1.®enepanbHbIii  KOMIOHEHT TOCYIApPCTBEHHOTO CTaHJIAapTa OCHOBHOTO  OOIIEro
oOpaszoBanus. Maremaruka (IIpuka3 Muno6pazoBanus Poccun Nel089 ot 5.03.2004 r. /BectHuk
obpaszoBanus Poccun, 2004,- NeNe 12, 13, 14);

2.IlpumepHas mporpamMma IO MaTeMaTHKe OCHOBHOTO oOmiero oOpa3oBaHUs
(odunmansubeiii caitt MOuH P® http//:www.mon.gov.ru, www.edu.ru);

3.ABropckas nporpamma B. M. XoxoBa nmo maremaruke mns 5 — 6 kiacca. - M.
Muemo3suna, 2009;

4.ABtopckas nporpamma mo anredpe 7 — 9 knacc FO. H. Makapsruesa, H. I'. Muniok, K.
N. Hemkosa, C. b. CyBopoBoii.
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10. H. Makapsrues, H. I. Munmiok, K. Y. Hemkos, C. b. CyBopoBa. Anrebpa 7 kiacc:
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10. H. Makapsrues, H. I. Munmiok, K. Y. Hemkos, C. b. CyBopoBa. Anre6pa 8 kiacc:
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10. H. Makapsrues, H. I. Munmiok, K. Y. Hemkos, C. b. CyBopoBa. Anredpa 9 kmacc:
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