Ipuioxenune k AOOII OO0

PABOYAA INIPOI'PAMMA

Y4eOHOro npeamMera

«MaTeMaTuKa»

IJIS 5- 9 KJI1aCcCOB OCHOBHOTO 0011ero 00pa3oBaHmsi



IIporpamma mo maremaruke s S-9xinaccos

[IpencraBiaenHas mporpaMmMa 1o Kypcam MaTeMaTukd 5 — 6 kjaccel, anredpa 7 — 9 kiacchl,
reomeTpust 7 — 9 Ki1acchl, CO3/1aHa HA OCHOBE €/IMHON KOHIIEIIMU MPEerogaBaHus MaTEMaTUKH B
cpenHel obrieoOpa3oBarenbHON mKoie, pazpadborannoit A. I'. Mepanskom, B. b. [Tomorckuwm,
M. C. flxkupoM — aBTOpaMu y4eOHHKOB, BKIIOUEHHBIX B CUCTEMY «AJITOPUTM yCIIeXay.

CootBercTtByer PDepepaqbHOMY TOCYAapCTBEHHOMY 00pa30BaTebHOMY CTAaHAAPTY OCHOBHOT'O
o011ero 0opa3oBaHusl.

HJIaHI/IpyeMl)Ie pe3yJIabTAaTbl OCBOCHUS MpEAMETA

[Iporpamma mo3BOJISIET TOOWMBATBHCS CIEAYIONIMX PE3ylIbTaTOB OCBOCHHUs 00pa30BaTEIbHOM
MporpaMMbl OCHOBHOT'O 00I1IeT0 00pa3oBaHuUs:

JUYHOCMHbIE:
- OTBETCTBEHHOI'O OTHOILEHUS K YYEHHIO, TOTOBHOCTM M CIIOCOOHOCTH OOYy4YaroIUXcs K
CaMOPAa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTUBAIIMM K 00YUEHHIO U [TO3HAHUIO;

- (opmMHpoBaHUS KOMMYHHUKAaTMBHOW KOMIIETEHTHOCTH B OOILIEHUH U COTPYAHHUYECTBE CO -
CBEpCTHHKAMM, CTApIIMMU M MJAJIIMMH B 00pa30BaTEeNbHOM, yuyeOHO-HCCIIEN0BATENIbCKOM,
TBOp‘-I@CKOﬁ " APpYyrux BUAAX ACATCIbHOCTH,

- YMEHHMs SICHO, TOYHO, I'PaMOTHO H3JlaraTh CBOM MBICIM B YCTHOM M HUCbMEHHOW peuH,
MMIOHUMAaTh CMBICH ITOCTABJIICHHOM 3ala4M, BbBICTpaMBATh apryMmCeHTAllMIO, IPUBOAWUTL IPHUMEPLI U
KOHTPIPUMEDHI;

- TEpPBOHAYAIBLHOTO NPEACTABICHUSA O MAaTeMaTH4YeCKOW Hayke Kak cgepe dYeIoBedecKon
JeSITEeNbHOCTH, 00 »3Tamax e€ pa3BUTUsA, O €€ 3HAYMMOCTHU JJIs Pa3BUTHS LMBHJIU3ALUU,
OCO3HAHUs BKJIAJa OTCYECTBEHHBIX YYEHBIX B pPA3BUTHE MUPOBOM HAyKHM, NAaTPUOTHU3MA,
yBaxkeHHsI K OTeuecTBy

- KPUTUYHOCTU MBIINUICHHWA, YMCHHA PACIIO3HABATH JIOTUYCCKH HEKOPPCKTHBLIC BBICKA3bIBAHWS,
OTJIMYaTh TUMOTE3Y OT (aKTa;

- KpCAaTHUBHOCTHU MBINIJICHUSA, HWHUIUATHBBI, HAXOJYHMBOCTH, AKTUBHOCTH IIpU PCIICHUU
apu(MeTHYeCKUX 3ajay;

- YMEHHUS KOHTPOJHMPOBATH MPOIIECC U PE3YIbTAT YICOHOM MaTEMaTHUYECKOM TSI TEIbHOCTH;

- (hopMUpPOBaHMS CHOCOOHOCTH K 3MOLIMOHAIBHOMY BOCIPHATHIO MaTeMaTHYeCKUX OOBEKTOB,
3a/1a4, PEeIICHUH, PacCyKICHNH;

MemanpeOMemete:

- YMEHUS CaMOCTOSTEIBHO OMPEACIATh I[N CBOEro 00y4eHUs, CTaBUTh U (hOPMYITUPOBATH TSI
cebst HOBbIE 3amauM B yu€0e, pa3BUBaTh MOTHBBI M MHTEPECHl CBOEH MO3HaBaTENbHOMI
JesATeTbHOCTH;

- CIIOCOOHOCTH CaMOCTOSITEbHO IIJIAHUPOBATh AalbTEPHATUBHBIC MYTH TOCTIKEHUS IENeH,
OCO3HAHHO BBIOMpaTh Hanbosiee A (HEKTUBHBIE CTIOCOOBI pelIeHNs YUeOHBIX U MO3HABATEIHHBIX
3ajady;

- YMEHHS OCYIIECTBIISITH KOHTPOIb TI0 00pa3ily U BHOCUTh HEOOXOANMBIE KOPPEKTUBHI,

- CIIOCOOHOCTH aJIeKBATHO OILICHUBATh MPABMIHBHOCTH WJIM OMIMOOYHOCTH BBIIOJTHEHUSI YIeOHOU
3a/a4n, €€ 00BEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOKHOCTH €€ PEIIeHUS;

- YMEHHSI YCTAaHABJIMBATH TPUIMHHO-CIIEJCTBEHHBIE CBSA3HU; CTPOUTH JIOTHUYECKUE PACCYKICHUS, -
YMO3aKJIIOUeHHS (MHIYKTUBHBIC, NEAYKTUBHBIE U 110 aHAJIOTUH) U BBIBOJIbL;



- YMEHHs CO3]aBaTh, NPUMEHATh WU TPEoOpPa30BBIBATh 3HAKOBO-CUMBOJHMUYECKHE CPEACTBa,
MOJIEJIN M CXEMBI JUIsl peLICHHUs y4eOHBIX U TO3HABATENbHBIX 33/1a4;

- Pa3BUTHSI CIIOCOOHOCTH OPraHU30BBIBATH y4eOHOE COTPYAHHYECTBO U COBMECTHYIO
JESITEIbHOCTb C YUYUTEIEM M CBEPCTHUKAMHU: ONPENENATh LEIH, paclpeiessTh GYHKIUU U POJIH
YYaCTHHUKOB, B3aUMOJICHCTBOBATh U HAXOJUThH OOIINE CIIOCOOBI pabOTHI;

- yMeHus paboTarh B IpylIle: HAXOIUTh O0llee peleHUEe U pa3peliaTh KOHQIMKTBI HA OCHOBE
COIJIACOBAHUS TO3MLIMK M yuéTa MHTEPECOB; CIymarh MapTHEPa; (HOpMyITHUpPOBATH,
apryMeHTHpOBATh U OTCTauBaTh CBOE MHEHMUE;

- ¢opmupoBaHus y4eOHOWM ¥  OOMICTIONH30BATEIBCKOM KOMIETEHTHOCTH B  00JIACTH
UCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKAIMOHHbIX TexHoJorui (MKT-komnereHTHOCTEH);
NIEPBOHAYAJILHOTO MPEJCTABICHUS 00 UAESIX U O METOJaX MAaTeMaTHUKU KaK 00 YHUBEPCAJIbHOM
A3bIKE HAYKU U TEXHUKU;

- pa3BuUTUS CHOCOOHOCTM BHJETh MAaTEMAaTHYECKYIO 3ajady B JPYrHUX TUCHMIUIMHAX, B
OKpY’Karollen KU3HHU;

- YMEHHUS HaxOIHWThb B PA3IMYHBIX HMCTOYHHMKAX HH(OOPMAIUIO, HEOOXOAUMYIO Ui pPELICHHUs
MaTeMaTHYeCKuX MpoOieM, U NPEACTaBIATh €€ B NOHATHOM (opme; NMPUHUMATh pELICHUE B
YCIIOBHSAX HETOJIHOW M M30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(POPMALINH;

- YMEHMs IOHMMaThb U MCIIOJIb30BaTh MaTeMaTHMYECKHE CpEICTBAa HArjsJAHOCTU (PUCYHKH,
YEepTEXKH, CXEMBI U JIp.) Ul WIUIIOCTPALIUH, UHTEpIIpETalliK, apryMEHTalllu;

YMEHUS BBIABUIaTh FMIIOTE3bI MPU PEIIEHUH y4eOHBIX 3a/1a4 U MOHMMAaHUS HEOOXOJUMOCTH MX
IIPOBEPKU;

- TOHMMAaHUS CYUIHOCTH aJTOPUTMHYECKUX TMpEeINUCAaHUH U yMEHus JelcTBOBaTh B
COOTBETCTBUHU C MPEIJI0KEHHBIM aJITOPUTMOM;

- YMEHMsI CaMOCTOSITEJIbHO CTaBUTh ILI€JIM, BBIOMpATh M CO3/1aBaTh AJITOPUTMBI JJIsl PELICHUS
y4eOHBIX MaTeMaTUYECKUX MPoOIeM;

- CIIOCOOHOCTH IUIAHUPOBATh U OCYLLECTBIIATH AEATEIIbHOCTh, HAIIPABJICHHYIO Ha pelIeHUe 3a/1a4
UCCJIEIOBATEIBCKOTO XapaKTepa;

npeomemubwie:

1
- OHepI/IpOBaTL Ha 0a30BOM YPOBHE NOHATHUAMH: MHOKCECTBO, 3JICMCHT MHOKCECTB4A, IMOAMHOXXCECTBO,
MMPUHAAJIC)KHOCTD,
- 3a1aBaTb MHOXCECTBA MICPECUYUCIICHUCM HX 3JICMCHTOB,

- HaXOOUTb MEPECCUCHUC, O6’L€III/IHCHI/IC, IIOJMHOXECTBO B HpOCTCﬁIHPIX CUTyalusx.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH AIPYIUX MPEAMETOB:

- paCio3HaBaTh JJOTMYCCKHU HCKOPPCKTHBIC BHICKA3bIBAHU .

Yuciaa

- OnepupoBaTh Ha 0a30BOM YPOBHE IMOHATHSAMH: HATYpaJibHOE YHCJIO, II€JI0€ YHCIO0, OOBIKHOBEHHAS
JIpo0b, AecsATUYHAS IPOOb, CMEIIAHHOE YHCIIO, PAIMOHATBLHOE YHCIIO;

- HUCIIOJIB30BATh CBOﬁCTBa YqHUCCII U HpaBI/IHa HeﬁCTBHﬁ C paI_II/IOHaJ'IBHBIMI/I qucJIaMunu HpI/I BBIITIOJIHCHUN
BBIYHCJICHHI;

- WUCIIOJB30BaTh MPHU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH BBIYHUCICHUN W

PCIICHUN HCCJIOKHBIX 3a1a4,




- BBINIOJTHATH OKPYTJICHHE Pal[MOHAJIbHBIX YHCENI B COOTBETCTBUU C MPABUIIAMH;
CpPaBHMBATh PallMOHAJIbHBIC YHCIA.

B noBcetHeBHOM KU3HM M TIPH M3YYCHHUH APYTIUX NPeJIMETOB:

- OICHMUBATh PE3YJIbTaThl BBIYHCIICHUHN IIpyu PpEIICHUN MPAKTUYCCKUX 3a1a4;

- BBIITOJIHATH CPAaBHEHUE YMCEIT B PEAJIBHBIX CUTYallUAX,

- COCTaBJIATH YUCJIOBBIC BBIPpAXKXCHHUS IPU PCHICHUU MPAKTHYCCKHUX 3aJa4d WU 3a4a4 U3 APYTUX y‘IE6HI>IX
MPEIMETOB.

CrarucTuKa ¥ Teopusi BepOSATHOCTEM

- [IpencraBnsaTh NaHHBIC B BUJE TAOIUI], THATPAMM,

YUTaTh UH(OPMAIIHIO, TPEICTABICHHYIO B BUJIE TAOIUIIbI, TUATPAMMBI.

TexcToBbIE 3a1a4H

- Pemate HeCI0KHBIC CIOJKETHBIE 3a/la4y pa3HbIX TUIIOB Ha BCE apI/I(i)MeTI/I‘I€CKI/Ie HCﬁCTBHﬂ;

- CTPOUTH MOJIETh YCIIOBHSA 33/1a4H (B BH/E TaOIHIIBI, CXEMBI, PUCYHKA), B KOTOPOH JaHBI 3HAYESHUS IBYX
H3 TPEX B3aMMOCBA3AHHBIX BEJIMYUH, C LCIIBIO ITOUCKA PCHICHUA 3a/la4u,

- OCYILECTBIISITH CIIOCOO MOWMCKA PELICHUS 3a7adl, B KOTOPOM PAaCCYKJICHHUE CTPOUTCS OT YCIOBHA K
TpeOOBAHUIO WU OT TPEOOBAHUS K YCIIOBUIO;COCTABIIATH IUIAH PEIICHUS 3a]auH;

- BBIACJIATE 3Tallbl pCUHICHUA 3a/]a4u,

- HUHTCPIPETHUPOBATHL BBIYUCIIUTCIIBHBIC PE3YyJbTaTbl B 3aAadc, HUCCICAOBATH IIOJTYUCHHOC PCHICHUC
3a1a4u;

- 3HATh pa3lInire CKOPOCTeH 00BbEKTa B CTOSUEH BOJE, MPOTUB TEUCHUS U TI0 TEYCHUIO PEKU;

- peiuaTth 3aJla4r Ha HAXOKACHUEC YaCTHU YMUCJiia U YKCJia 11O €TI0 4aCTu,

- peuaTh 3a/la4r pa3HbIX THUIIOB (Ha pa60Ty, Ha IOKYIIKH, Ha I[BI/I)KGHI/IC), CBA3bIBAIONIUX TpU BEJINYHHEL, -
- BBIACJIATD 9TU BCIIMYHUHBI U OTHOILICHUS MCXKIY HUMMU,

- HaXOJUThb HNPOLECHT OT 4YHCJia, YHUCJIO IO NPOLUCHTY OT HCTO, HAXOAUTh MPOLCHTHOC OTHOHICHUC JIBYX
YUCCII, HAXOAUTh NPOLUCHTHOC CHUKCHUEC UJIN MTPOLUCHTHOC ITOBBIIIICHUC BCJINYNHBI;

- peiraTh HECIIOXHBIC JIOTUYCCKHUC 3a/1a4 MECTOAOM paCCY)K,Z[eHI/Ifl.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

- BBIIBUTaTh TMIOTE3bl O BO3MOJXKHBIX MPEENIbHBIX 3HAYEHMSIX HCKOMBIX BEJIMYMH B 3ajaye
(lenatb MPUKUAKY)

Harasignas reomerpust

I'eomerpnyeckue Gpurypsl

- OTepupoBaTh Ha 0A30BOM ypOBHE MOHATHAMM: (PUTYpa, TOUKA, OTPE30K, MpsiMas, JIyd, JIOMaHas,
yroJl, MHOTOYTOJIbHMK, TPEYTOJIbHUK W YEThIPEXYTrOJbHHUK, MPSAMOYTOJIbHUK U KBajparT,
OKPYXHOCTB U KPYT, IPSIMOYTOJIbHBIN Napasuienenunen, Kyo, map.

- n300pakaTh U3y4aeMble GUTYPHI OT PYKU U C TOMOILBIO JIMHEHKU U LUPKYJIA.

B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:

- pemarh NpaKTHYECKHE 3aa4l ¢ IPUMEHEHHEM TPOCTEHUIITNX CBONCTB QUTYp.



N3mepenusi 1 BbIYHCICHHUA
- BBIIIOJIHATH U3MEPEHUE JUIMH, PACCTOSIHUM, BEJIMYNH YTJIOB, C [IOMOILbIO HHCTPYMEHTOB IS
U3MEPEHUM JUIUH U YIJIOB;
- BBIYHCIIATH IUIOIIAAU IIPSIMOYTOJIbHUKOB.
B noBceHeBHOM KU3HH M NIPH U3YYCHHHU APYTHX NPEIMETOB:
- BBIUMCISTH PAcCTOSIHUST HAa MECTHOCTM B  CTAaHJAPTHBIX CHUTyalUsX, IUIOIIAIU
IPSIMOYTOJIbHUKOB;
- BBINOJIHATH MIPOCTEHUIINE TIOCTPOCHUS U U3MEPEHUSI Ha MECTHOCTH, HEOOXOIUMBIE B PealbHOM
JKU3HU.
Hcropusi MaTeMaTHKH
- OIIUCHIBATh OT/IEIbHBIC BBIAAIOIIMECS PE3YJIbTAThl, IOJYUYEHHBIE B X0JI€ PA3BUTHS MaTEeMAaTUKU
KaK HayKU;
- 3HaTb NPUMEPHl MATEMATHYECKUX OTKPBITUH M UX aBTOPOB, B CBA3M C OTCYECTBEHHOH U
BCEMHUPHOMN UCTOPUEH.
BbIyCKHUK NOJYYMT BO3MOKHOCTH Hay4HMTbhc B 5-6 kiaaccax (s oOecmevyeHHst
BO3MO’KHOCTH YCHEHIHOI0 MPOJOJ/IKeHUs1 00pa3oBaHMsA Ha 0a30BOM M YIuyOJIeHHOM
YPOBHSIX)

DJieMeHThI TeOPUM MHOKecTB U MaTemaTnueckoii JOI'MKHU

- OHCpI/IpOBaTBZHOHHTI/IﬂMI/Il MHOXCCTBO, XapaKTCPHUCTUKKU MHOXECTBA, JJICMCHT MHOXCCTBA, ITYCTOC,
KOHEYHOE B OECKOHEYHOE MHOXECTBO, ITIOAMHOXECTBO, ITPUHAIJICIKHOCTD,

- OHnpeAc/IsATb MNPHUHAAJICIKHOCTL DJJICMCHTAa MHOXKCCTBY, OG'EeI[I/IHeHI/IIO U ICPECCUCHUIO MHOXKECTB;
3a1aBaTb MHOKCECTBO C TIOMOIIBIO MEPEUYUCIICHUA 3JICMCHTOB, CJIOBECHOT'O OIMMCAHUA.

B noBceaqHeBHOM KHU3HHU U IIPUA U3YYCHHUH APYIUX MPEAMETOB:
- paciio3HaBaTh JIOTUYCCKHU HCKOPPCKTHLIC BHICKA3bIBAHNS
- CTPOUTH LECIIOYKU YM03aKJ'IIOLIeHI/II\/‘I Ha OCHOBC UCITIOJIb30BaHUS IIPABUJI JIOTUKH.

Yucaa

- OmepupoBarTh MOHATHSMH: HATypalbHOE YHMCIIO, MHOXXECTBO HATYypajbHBIX YHCEI, IIeJI0e YHUCIIO,
MHOKECTBO IICJIBIX YHUCEJI, OOBIKHOBEHHAsS IPO0b, ACCATUYHAS APOOb, CMEIIIAHHOE YKCII0, PAIMOHAIBHOES
YHUCIIO, MHOXECTBO PAIlMOHAIBHBIX YHCE], TeOMETPHYECKas HHTEPIPETalrs HATypPabHBIX, MENbIX,
palOHANBHBIX;

- IOHUMATh U OOBSICHITH CMBICIT HO3I/ILII/IOHHOI7I 3allUCH HATYpPaJIbHOI'O YUCJIa,

- BBIINIOJIHATH BBIYMCIICHUSA, B TOM YHCJIC C HCIIOJIB30BaHHUEM IIPHUEMOB pPAIMOHAJIIBHBIX BI)I‘-II/ICHCHI/II\/’I,
000CHOBKIBATH AJITOPUTMEI BBITIOJTHCHUA ﬂeﬁCTBHﬁ;




- ACIIONIh30BaTh MPHU3HAKK JASIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cyMMBI 1 TIPOU3BEACHUS YHCET TIPH
BBITIOJTHEHUY BBIYUCIICHUH M PEIICHUH 3a/1a4, 000CHOBBIBATH ITPU3HAKHU ICITMMOCTH;

- BBITIOJHATH OKPYTJIEHUE PAIlMOHATBHBIX YHCET C 33JaHHON TOYHOCTBIO;

- YIIOPSIIOYMBATh YHCTIA, 3aAMCAHHBIC B BU/IC OOBIKHOBEHHBIX U JICCATHYHBIX IPOOCI;

- Haxoautb HOJ] u HOK uucen u ucnonb3oBaTh UX MpHU PEUICHUU 33714;.

- OTIEPUPOBATH MOHATHEM MOJYIIb YHCIIa, TeOMETpUYEeCcKasi HHTEPIPETALNS MOTYIIS YHCa.

B noBceiHeBHO KU3HM U NIPM U3YYEHHHU APYTUX NMPeIMETOB:

- NPUMEHSATH TpaBUa NPUOIMKEHHBIX BBIYUCICHUM TPU PEIICHUM NMPAKTHYSCKUX 3a/ad U PEIICHUH
3a/1a4 IpyTux y4eOHbIX MPEAMETOB;

- BBINOJIHATH CPABHEHHE PE3YJIHTATOB BBHIYMCICHUM NMPHU PEIICHUU MPAKTUYECKUX 3a7ad, B TOM UHCIE
MPHOIKEHHBIX BHIYHCIICHHIA;

- COCTaBJISITh YHMCIJIOBBIE BBIPAKEHUS U OLIEHWBATh MX 3HAYEHHS MPH PELICHUM MPAKTHYECKUX 3ajad U
3a1a4 U3 Ipyrux y4yeOHBIX IPEIMETOB.

YpaBHeHHs 1 HepaBeHCTBA

- OnepupoBaTh MOHATHAMU: PaBEHCTBO, YHCIOBOE PaBEHCTBO, YpaBHEHHE, KOPEHb YPaBHEHUs, pellIeHUEe
YpaBHEHUS, YUCIIOBOE HEPABEHCTBO.

CraTucTHKA H Teopus BepOﬂTHOCTeﬁ

- OmnepupoBaTh TOHATHUSMHU: CTOJNOYATBIE W KPYTOBBIE JHAarpaMMbl, TaOJMIBl JaHHBIX, CpeIHEe
apudmeTnyeckoe,

- U3BJIeKaTh, HH()OPMAIIUIO, NPeACcTaBAeHHYIO B Tabauuax, Ha guarpamma;
- COCTaBJISITh TAOJHIIBI, CTPOUTH JUArPaMMbl Ha OCHOBE JIaHHBIX.
B noBcerHeBHOM KM3HM U PH U3YYEHUM APYTUX NPeAMETOB:

- U3BJIEKaTh, HHTEPIPETHUPOBATh U NPeOOPa30BbIBATh HHPOPMALIMIO, TPEACTABICHHYIO B TaOIMIaX U Ha
Juarpammax, OTPaXKarollylo CBOMCTBA M XapaKTEPUCTUKH PEASIbHBIX MPOILIECCOB U SBICHHM.

TexkcToBbIE 3agavau
- Pematnp MMPOCTHIC U CIIOXKHBIC 3a/Ia4M Pa3HbIX TUIIOB, a TAKXKE 3aJa4u MMOBBIILICHHOM TPYAHOCTH,

- HCIOJIb30BATH PA3HBIC KPATKHUC 3allMCH KAK MOJCIMN TCEKCTOB CJIOKHBIX 3aAad IS MOCTPOCHUA
IIOMCKOBOI CXEMBI B peUICHUA 3a1a4,

- 3HaTh W MPUMEHTHh 00a criocoba moucka pemeHus 3a1a4 (0T TpeOOBaHUS K YCIOBHIO U OT YCIOBHS K
TpeOOBAHMUIO);

- MOJCIUPOBATH PACCYKACHUA IPU ITOUCKE PCIICHHUA 3a/1a4 C TIOMOILIBIO Fpa(i)-CXCMLI;
- BBIACJIATD OTAllbl pCHICHUA 3a/1a4r U COACPIKAHUC KAXKAO0T'0 3Talla,

- WHTEPIPETUPOBATh BHIYUCIUTEIBHBIC pE3yIbTaThl B 3ajlade, HCCIIENOBATh IOJIYYECHHOE pEIICHUE
3a1a4H;



- aHAM3WPOBATh BCEBO3MOKHBIE CHUTYAIIMH B3aMMHOTO PACIOJIOKEHUS IBYX OOBEKTOB U M3MEHEHHE WX
XapaKTePUCTUK TPH COBMECTHOM JBIDKEHHH (CKOPOCTH, BPEMs, PACCTOSIHWE) TIPU PEIIeHWH 3afad Ha
JIBUKCHHE JIBYX OOBEKTOB KaK B OJTHOM, TaK ¥ B MPOTHUBOIIOJIOKHBIX HAPABICHHUSX;

- UCCJICAOBATh BCCBO3MOXKHBIC CUTyallUU IIPpU PCUHICHHUU 3aJa4 Ha JABUXCHHUEC IO PCKE, paCCMaTpuUBaTh
Pa3HbIC CUCTCMbI OTCUECTA,

- peath pazHooOpa3HbIe 3aJJaul «Ha YacTH»,

- pemate 1 00OCHOBBIBATh CBOE pPEIICHHE 3a/1a4 (BBIIEIATh MATEMAaTHUECKYI0 OCHOBY) Ha HaXOXKIECHHE
YaCTH YKCIIa U YKUCTIa 110 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA IPO0H;

- 0CO3HaBaTh U OOBICHATH UACHTUYHOCTh 3aJlad pPa3HbIX THUIIOB, CBA3BIBAOIIUX TPHU BEIMYHHBL (Ha
pa60Ty, Ha MOKYIIKHU, Ha I[BI/I)KCHI/IG); BBLACIIATH 3TH BCJIMYMUHBI U OTHOIICHUA MCKAY HUMU, IPUMCHATH
HUX IIpU pEHICHUH 3aJ1a4, KOHCTPYHUPOBATH COOCTBEHHBIE 3aJa41 YKa3aHHBIX THIIOB.

B noBcenHeBHOM JKU3HM M TPU U3yYeHUH APYTUX NMPeAMETOB:

- BBIACIATH IIPU PEIIeHUH 3a/1ay XapaKTepUCTUKH paccCMaTpUBAaEeMON B 3a/lade CUTYallMH, OTIIMYHBIE OT
peanbHbIX (T€, OT KOTOPBHIX aOCTparvpoBaIMCh), KOHCTPYMPOBAaTh HOBBIE CUTYyallUd C YYETOM 3THX
XapaKTePUCTUK, B YACTHOCTH, IIPH PEILICHUHM 33124 HA KOHLCHTPALUH, YIUTHIBATh MJIOTHOCTH BEIIECTBA;

- pemaTrb W KOHCTPYHpPOBaTh 3aJa4yd HAa OCHOBE PACCMOTPEHUsS PEANBHBIX CUTyaldil, B KOTOPHIX HE
TpeOyeTcst TOYHBIN BEIYUCIUTEIBHBIA PEe3YNIbTAT;

- pelIaTh 331241 Ha JBIDKEHHE TI0 PeKe, pacCMaTpUBast pa3Hble CUCTEMBI OTCUETA.
Harnsanas reomerpust
I'eomeTpuueckue Gpurypsl

- M3BnekaTh, MHTEpHpPETHPOBAaTH M NPEOOPa30BBIBATH HMH(GOPMALMIO O TEOMETPUYECKUX (Urypax,
IIPECTABICHHYIO Ha YepTexax;

- n300paxkaTh U3y4aeMblie GUTYphl OT PYKH U C TOMOIIbIO KOMIIBIOTEPHBIX HHCTPYMEHTOB.
I/I3Mepemm U BBIYUCJICHUSA

- BBIIIOJIHATD U3MEPCHUC TJIUH, paCCTOHHHﬁ, BCJINYMH YIJIOB, C IOMOIIBKO HHCTPYMCHTOB IJIA I/ISMCPGHI/Iﬁ
JJIVH U YTJIOB,

BBIYHCIIATh IUIOMIATN TPSIMOYTOJIFHHKOB, KBaapaToB, OOBEMBI INPSIMOYTOJBHBIX MapauleNIeUIe 0B,
KyOOB.

B HOBceZ[HeBHOﬁ KU3HU U IIPU U3YYCHUH IPYIUX NPEAMETOB:

- BBIYKCIIATh PACCTOSHHS HA MECTHOCTH B CTaHJAPTHBIX CHTYAIMAX, TUIOIIAAN YIACTKOB MPAMOYTOJILHOM
(G opMbI, 00BEMBI KOMHAT;

- BBIIIOJIHATD HpOCTeﬁH.IPIe MMOCTPOCHUA Ha MCCTHOCTH, HCO6XOZLI/IMBIC B peanbﬂoﬁ JKH3HU,
- OLICHMBATL PasMCPhbI pCaibHbIX 00BEKTOB OKpYXKaromero Mmupa.
HCTOpI/lﬂ MaTeMaTUKH

- XapaKTepnsoBaTL BKJIaJ BBIJAOIINUXCA MATCMATHUKOB B paSBI/ITI/Ie MAaTEMATUKN U HHBIX Hay‘IHLIX
oOJacrei.



BeinyckHuK HaydyuTcs B 7-9 kiaccax (QJIsi MCHOJIB30BAHHMSI B NOBCEAHEBHOW KU3HM M
olecrieyeHUs1 BO3MOKHOCTH YCIIEIIIHOTO NMPOJO0JIKeHUs1 00pa30BaHUs Ha 0230BOM YPOBHe)

JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTHKH
- OHCpI/IpOBaTL Ha 6a3OBOM ypOBH63 IIOHATHUAMHA. MHO>XKCCTBO, 3JICMCHT MHOXXCECTBA, ITOAMHOXXCCTBO,
MMPUHAAJIC)KHOCTD,
- 3a/laBaTb MHOXXCCTBA MCPCUYUCIICHUCM HX 3JICMCHTOB;
- HaXOIWUThb HNCPECCCUCHUC, 06T>CI[I/IHCHI/IG, IIOAMHO>KCECTBO B HpOCTeﬁHIHX CUTyalluAX OIICPUPOBATH Ha
0a30BOM YPOBHC NOHATHUAMMU: OIIPEACIICHUE, aKCHUOMaA, TCOpEMaA, 10KA3aTCIbCTBO,
- IPUBOJUTDH NPUMEPHI U KOHTPIPUMEPHI IJId IOATBEPKACHNUA CBOUX BBICKA3bIBAHUN.
B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
- HCIOJIb30BaTh Tpaduueckoe MpeaCcTaBICHUE MHOXKECTB JUIsl OINKMCAHHUS PEATbHBIX

IMpoueccCcoB U HBHGHHﬁ, IIpU PCUICHUH 3aaaY APYyIrux y‘l€6HBIX npeaMETOB.

Yucaa

- OmepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHSIMHU: HAaTypajJbHOE YHCIO, LIEIOE YUCIO, OOBIKHOBEHHAS
IpoOb, necatudHas ApoOb, CMelIaHHas ApoOb, PalMOHAIBLHOE YHCIIO, apu()METHYCCKHN KBaIpaTHBIN
KOPEHb;

- HCII0JIb30BaTh CBOMCTBA YHMCEJI U IIPABWIIA JEHCTBUM IIPH BBIIIOJIHEHUH BBIYUCIICHUN;

- UCIOJIb30BaTh MPHU3HAKH ACIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHIMOTHECHUU BBIYUCICHUNM W PEIICHUU
HECJIOKHBIX 3aja4;

- BBITIOJHATH OKPYTJIEHUE PAllMOHAIBHBIX YHCET B COOTBETCTBHUHM C IIPAaBUIIAMY;

- OLICHMBATh 3HAYEHHE KBAPATHOTO KOPHS U3 MOJIOKUTENBHOTO 1IEJIOTO YHCIIa;

- pacro3HaBaTh pallMOHAIBHBIE M HPPALMOHATIBHBIE YNCIIA;

- CPaBHMBATH YHCIIA.

B noBceaHeBHOM JKM3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

- OIICHMBATh PE3yJIbTAThl BHIYMCICHH MTPH PEILIEHUH MTPAKTHUECKUX 3a/1aY;

- BBITIOJIHATH CPaBHEHHE YHCEN B PEASIbHBIX CUTYalIHAX;

- COCTaBJIATh YHCIIOBBIE BBIPAKEHUS IMPH PELICHUM MPaKTUYeCKUX 3a7ad M 3a7ad U3 APYTUX Y4eOHBIX
MPEIMETOB.

ToxnecTBeHHBbIE IPe0OPa30BAHUA

- BBINONHATE HECHOXHBIE MpeoOpa3oBaHMs sl BBIYMCICHUS 3HAYEHUH YMCIIOBBIX BBIPAXKEHUH,
COJIEpIKaIlMX CTETIEHU C HATYpaJbHBIM [TOKA3aTeNIeM, CTEIIEHH C LEJIBIM OTPHULATENBHBIM MTOKa3aTeNeM;

- BBINOJIHATH HECIIOKHBIE IMPEeoOpa3oBaHUsl LENbIX BBIPAKEHHWH: PACKphIBATh CKOOKH, HPUBOIUTH
NoJOOHBIE CllaraeMbie;

- UCIIOJIb30BaTh (OPMYJIbI COKPAIIEHHOTO YMHOXXEHHs (KBaApaT CyMMBI, KBagpaT PasHOCTH, pPa3HOCTb

KBaJpaTOB) JUIsl YIPOIIECHHUS BEIYUCICHUN 3HAYCHUH BBIPAKECHUII,




- BBIIONHATH HECIOXKHBIC TMpeoOpa3oBaHus JPOOHO-TMHEHHBIX BHIPAKCHUHA W BHIPAKCHHH C

KBaJApaTHbBIMU KOPHAMHU.

B noBceHeBHOM KU3HM M NIPH M3Y4YEHUH APYTUX NPeJIMETOB:

- IOHUMATb CMBICJI 3alIMCHU YUCJIa B CTAHAAPTHOM BHUJIC,

- OIICPUPOBATH Ha 06a30BOM YPOBHC NOHATHUEM «CTaHJapTHAsA 3allUCh YUCIIa».

YpaBHeHusI 1 HEPaBEeHCTBA
- OnepupoBaTb Ha 0a30BOM YypOBHE IIOHATUSIMH: PaBEHCTBO, 4YMCIOBOE pPaBEHCTBO,
YPaBHEHHUE, KOPEHb YPaBHEHUS, PEIICHUE yPaBHEHUS, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHnEe HEPABEHCTBA;

- IPOBEPSATH CIPABEIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

- pelaTh JIMHEWHBIC HEPAaBEHCTBA U HECII0KHBIE HEPABEHCTBA, CBOASAILMECS K IMHEHHBIM;

- pelaTh CUCTEMbI HECIIOKHBIX JTMHEUHBIX YPaBHEHUN, HEPABEHCTB;

- IPOBEPSATH, SIBJISIETCS JIU JaHHOE YUCIIO PELIEHUEM ypaBHEHUs (HEPAaBEHCTBA);

- pelaTh KBaJipaTHbIE YpaBHEHUS 1O (GOopMyJie KOPHENH KBaJpaTHOIO YPAaBHEHUS;

- 1300pakaTh peIIeHHs] HEPABEHCTB U UX CUCTEM Ha YMCIIOBOH MPsIMOH.

B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:

- COCTaBJIATh U pelIaTh JIMHEHHBIC YpaBHEHUS TIPU PEUICHUH 3a/1a4, BO3HUKAIOUINX B APYIHX YYEOHBIX

IIpeaAMeTax.

DOyHKIUHA

- Haxonuth 3HaueHne (pyHKIMU 10 3aJaHHOMY 3HAUEHUIO apryMEHTa;

- HAXO/IUTh 3HaUEHHE apryMEeHTa [0 33JJaHHOMY 3HAUEHUIO (YHKIIMU B HECIIOXKHBIX CUTYaLlUsX;

- OIIPEAEIATH MOJIOKEHUE TOUKH 10 €€ KOOpAUHATaM, KOOPIUHATBI TOUKH IO €€ MOJIOKEHUIO Ha

KOOPAMHATHOW IIOCKOCTH;

- 1o rpaduKy HaxXoAWTh OOJACTb OMNPENCJICHUS, MHOXECTBO 3HAYEHWH, HYIU (QYHKUHUH, -

IPOMEXYTKH 3HAKOIMOCTOSHCTBA, MPOMEXYTKH BO3pacTaHus M YyObIBaHMSA, HauOoiblee U

HalMEHbIIIee 3HaUeHUs (PyHKIUHY;

- CTPOUTH TpaduK TMHEUHON PYHKINH;

- TNpOBEpATH, SBIAETCA JU JaHHbIM TIpaduk rpaduKOM 3alaHHOM QYHKUMM (JUHEHHOH,

KBaJJpaTUYHOM, 0OpaTHON MPONOPLIUOHAIBHOCTN);

- OTIpeNIeNsATh NPUOIMKEHHBIE 3HaUeHUI KOOPIUHAT TOUKH NepecedeHus rpagukoB (QyHKIMT;

- omnepupoBaTh Ha 0a30BOM YypOBHE MOHSATHSMH: IOCIIEIOBATEIbHOCTh, apupMeTHUIeCKas

MPOrpeccusi, reOMeTprUIecKas IPOrpeccus;

- pelatb 3aJadu Ha HOpPOrpecCur, B KOTOPBIX OTBECT MOKET OBITh MOJIY4YCH HCMOCPCACTBCHHLBIM

MoJICYeTOM 0e3 MPUMEHEHUS POPMYII.



B noBceHeBHO KU3HM ¥ TIPM U3YYEeHHH APYTUX NMPeIMeTOB:
- HCIIOJIBb30BaTh I‘pa(l)I/IKI/I pCaJIbHBIX MTPOLECCOB H 3aBUCUMOCTEH Ui ONpeACJICHUA UX CBOWCTB
(HaI/I60HI)IHI/IC U HAUMCHBIIMEC 3HAUCHHA, IPOMCKYTKH BO3paCTaHud U Y6I)IBaHI/I$1, obmactu
IMMOJIOKUTCIIbHBIX U OTPUIATCIIbHBIX 3HAYCHUHN U T.l'[.);
- MCIIONB30BaTh CBOMCTBA JIMHEHHON (YHKIMHU U ee TpauK NpU PELICHWH 3ajad U3 IPYTuX Y4eOHBIX
MIPEAMETOB.
CrarucTuKa U Teopusi BepOSITHOCTEM
- NmeTp mpejicTaBiieHHE O CTaTUCTUYECKUX XapaKTEPUCTHKAX, BEPOSTHOCTU CIIy4aHOTO
cOOBITHSI, KOMOMHATOPHBIX 3a/1a4ax;
- pewarb NpocTeiiine KOMOMHATOPHBIE 3aJadyd METOJOM MPSMOIO U OPraHM30BaHHOTO
nepedopa;
- IPE/ICTaBJIATh IaHHbIE B BUJIE TaOIUII, TUarpamm, rpauKkos;
- YUTaTh UH(OPMALINIO, TIPEJICTABICHHYIO B BUJIE TaOIHIIbI, AUArPaMMBI, rpaduka;
- OIPENENIATh OCHOBHbBIE CTATUCTUUECKHE XapaKTEPUCTUKHU YNCIOBbIX HAOOPOB;
- OLICHUBATh BEPOSITHOCTh COOBITUS B IPOCTEHIINX CITy4asix;
- IMETh IPEJICTABJICHUE O POJIU 3aKOHA OOJIBIINX YUCENl B MACCOBBIX SIBICHUSX.
B noBceHeBHOM KU3HM U NIPU U3YYEHHH APYTUX MPeIMETOB:
- OLCHHMBATh KOJMYECTBO BO3MOKHBIX BAPUAHTOB METOAOM Mepedopa;
- UMCTb MPCACTABJICHUEC O POJIM MPAKTUYCCKHU JOCTOBCPHBIX U MAJIOBEPOATHLIX CO6I>ITI/II7B
- CpaBHHBaTh OCHOBHBIE CTaTUCTHUYECKHE XapaKTEPUCTUKHU, IIOJYyYEHHBIE B MPOLIECCE PELICHUS -
MIPUKIIATHON 3a/1a4M, U3YUECHUSI PEAIbHOTO SIBJICHHUS;
- OLICHUBAaTh BEPOATHOCTh PEAIbHBIX COOBITUN U SIBICHUH B HECIIOKHBIX CUTYAIUX.
TexcroBble 3axaun
- PemaTh HeclioKHBIE CIOKETHBIE 33/Ia4H Pa3HBIX TUTIOB Ha BCE apr(PMETHUECKHE TCHCTBHS;
- CTPOUTH MOJIENb YCIOBUS 3a/1auM (B BUJIE TaOIHIIBI, CXEMBI, PUCYHKA WA YPaBHEHUS), B KOTOPOH JaHBbI
- 3HAUCHUA IBYX M3 TPEX B3aUMOCBA3aHHBIX BCJIMYNH, C IICJIBIO ITIOMCKA PCHICHUA 3aJa4uu,
- OCYIIECTBIIATH CMOCOO TOMCKA pelIeHHUs 3ajaud, B KOTOPOM pacCyXJIE€HHUE CTPOUTCA OT YCIOBHA K
TpeOOBAHUIO WJIH OT TPEOOBAHUSI K YCIIOBUIO;
- COCTABJIATD IIJIaH PCHICHUA 3a/1a4U;
- BBIACJIATD 2TAllbl pCHICHUA 3a/1a4U;
- HUHTCPIPCETHUPOBATHL BBIYUCIIUTCIILHBIC PE3YyJIbTAaTbl B 3a4a4c, UCCICAOBATH IIOJTYUCHHOC PCHICHUC
3a/1a4H;
- 3HAaTh pa3jin4uc CKOpOCTeﬁ 00BbEKTa B CTOSTUEH BOJC, MPOTHUB TCUCHHUSA U IO TCUCHHUIO PCKU;
- peiuaTth 3a/la4M Ha HAXOKACHUC YaCTHU YUCJIa U YKCJia IO €ro 4aCTH,
- peuIaTh 3ala4r Pa3HbIX THUIIOB (Ha pa60Ty, Ha OKYIIKH, Ha ,I[BI/DKCHI/IG), CBA3bIBAONIUX TPpU BCIUYHHEL, -

- BBIACJIATH OTU BCIIMYHUHBI U OTHOILICHUSA MCXKIY HUMMU,



- HaXOOUTh MNPOLUEHT OT 4YHCJIa, YHUCJIO IIO IMPOUHCHTY OT HEro, HaXOAWUTh IPOLCHTHOC CHHXKXCHUE HIIN
MPOUCHTHOC MOBLIIICHNUC BEJINYUHEIL;
- peiraTh HECJIOXXHBIC JIOTUYCCKHUEC 3ala4Yi METOAOM paCCY)KI[eHI/II‘/II.
B noBcegHeBHOIi :KM3HM M PU U3YYeHHUH JPYIUX NPeAMEeTOB:
- BBIJBUTATh THUIOTE3bl O BO3MOXKHBIX IPENEIbHBIX 3HAYCHHUAX HCKOMBIX B 3aJaue BEIHMYWH
(menaTh MPUKUIIKY).
I'eomeTpuueckue purypni
- OnepupoBaTh Ha 6a30BOM YpOBHE NOHATUSIMH T€OMETPUIECKUX (pUryp;
- U3BJIEKAaTh MH(POPMAIIUIO O TEOMETPUUECKUX (PHUTypax, MPEACTABICHHYIO Ha YEPTEXKaxX B IBHOM
BU/IE;
- NPUMEHSTH AJI pelleHus 3aJad reomerpuyeckue (akThl, €CIU YCIOBHUS HX NPUMEHEHUS
3aJaHbl B IBHOH (opme;
- pemarth 3aJa4u Ha HaXOXKJCHUE TeOMETPUUYECKHIX BEIMYMH 10 00pa3iaM WK allrOpUTMaM.
B noBce1HeBHOM KU3HM M TIPU U3YYEHHHU APYTUX MPeIMETOB:
- HCTIOJIb30BaTh CBOMCTBA Fr€OMETPUUECKHUX (PUTYp JUIS pelIeHHs] TUITOBBIX 3a/1a4, BO3HUKAOIINX
B CHUTYallUsIX IOBCETHEBHON KU3HH, 33/1a4 MMPAKTHYECKOTO COACPIKAHUSI.
OTHomIeHUs
- OnepupoBarh Ha 6a30BOM ypOBHE MOHSTHSIMH: PaBEHCTBO (hUTYp, paBHBIE (DUTYPBI, PABEHCTBO
TPEYrOJIbHUKOB, MapaieIbHOCTh MPSAMBIX, MNEPHEHAUKYISIPHOCTh MPSIMBIX, YIJIBI MEXIY
NPSMBIMH, TIEPICHIUKYIISP, HAKIOHHAS, TIPOCKIIHS.
B noBceaHeBHOIi ;KM3HU M PU U3YYEHHUH JPYTUX NPEAMETOB:
- UCIOJIb30BAaTh OTHOIICHUA JJISI PCILICHUS HpOCTeﬁMHX 3aJa4, BOBHUKAIOIIIHUX B peanLHoﬁ JKHU3HU.
H3mepennsi u BbIYHCIEHUSA
- BeInonHATe M3MepeHue IIMH, PAacCTOSHUM, BEJIMYMH YIJIOB, C MOMOIIbIO UHCTPYMEHTOB
JUTSt U3MEPEHUH UTHH U YTIIOB;
- MPUMEHATH (OPMYINBI TIEPUMETPA, TUIOMAAN U 00BbeMa, TUIOIAAN MOBEPXHOCTH OTEIBHBIX
MHOTOTPaHHHUKOB MPHU BBIYUCICHUSIX, KOTJa BCE JaHHBIE UMEIOTCS B YCIIOBHH;
- npuMeHsaTb TeopeMmy Iludaropa, 0a3oBbleé TPUTOHOMETPUUECKHUE COOTHOLICHHS IS
BBIYMCIICHUS JJIMH, PACCTOSIHUM, IJTONIAZAEH B MPOCTEUIIINX CIydasiX.
B noBceaHeBHOI1 ;KM3HU M PU U3YYeHHH IPYTUX NMPEAMETOB:
- BBIUMCISITH PACCTOSHUS HAa MECTHOCTH B CTaHIAPTHBIX CUTYyalMsX, IJIOMAAA B
IOPOCTEHIINX CITy4yasX, IPUMEHATh (OPMYJIBI B MPOCTEHIINX CUTYalUsX B IMOBCEIHEBHOM

JKHU3HU.



I'eoMeTpuyeckne MOCTPOEHUs
- M300paxarb TUIOBBIE MJIOCKUE (GUTYPHI U (UTYPHI B MPOCTPAHCTBE OT PYKH U C MOMOIIBIO
UHCTPYMEHTOB.
B noBceHeBHOI KM3HHM M IIPU U3YYEHHH JPYTHX NPEAMETOB:
- BBIIOJIHATH IPOCTEHIINE TOCTPOESHUS HA MECTHOCTH, HEOOXOMMBbIE B PEaIbHOM JKU3HU.
I'eomeTpnueckne npeodpazoBaHus
- CtpouTth purypy, CHMMETPUYHYIO JTAaHHON (UType OTHOCHUTEIHHO OCH M TOUYKH.
B noBcegHeBHOI :KM3HM M IIPH U3YYEHHUH JPYTHX NPeAMETOB:
- pacno3HaBaTh JABMKEHHE O0BEKTOB B OKPYKaIOIIEM MHPE;
- pacro3HaBaTh CHMMETPHYHBIC (PUTYPHI B OKPYKAIOIIEM MHPE.
BeKkTopbl M KOOPAMHATHI HA MJIOCKOCTH
- OnepupoBaTh Ha 0a30BOM ypOBHE NOHATUSMH BEKTOP, CyMMa BEKTOPOB, IPOM3BE/IECHUE
BEKTOpa Ha YMCII0, KOOPAMHATHI Ha MJIOCKOCTH;
- ONpeAessITh MPHOMMKEHHO KOOPIWHATHI TOYKH IO €€ HM300paKEHHI0 Ha KOOPAWHATHOM
IUIOCKOCTH.
B noBcegHeBHOI :KM3HM M NIPU U3YYeHHH JPYIHX NPEAMETOB:
- UCTOJIb30BATh BEKTOPHI /AJIs pEIIEHUs MPOCTEHINX 3a7jay Ha ONpe/IeIeHue CKOPOCTH
OTHOCHTEJIBHOTO JIBH)KCHUSI.
Hcropus maTteMaTHKH
OnuceIBaTh OT/IEJIbHBIE BBIJAOIINECS PE3YJIbTaThl, IOJYYEHHbIE B XO/€ - Pa3BUTUS MAaTEMaTHKH
KaK HayKH;
- 3HATh MPUMEPHI MATEMAaTHUECKUX OTKPHITUH U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOH H
BCEMHUPHOHN UCTOPHUEN;
- IOHUMAaTh POJIb MAaTEMATHUKU B pa3BUTUU Poccum.
MeTtoabl MaTEMATHKH
- BeiOupats noaxoasnmii M3ydeHHBIH METOT ISl pEIISHHs] N3Y9eHHBIX TUTIOB MAaTEMaTHIECKUX
3aj1a4;
- [IpuBoANTE pUMEpPHI MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEN B OKpY Karollel 1eHCTBUTEIbHOCTH

" IPOU3BCACHUAX UCKYCCTBA.



BbInyCKHUK MNOJYYUT BO3MOKHOCTH HAY4YHThCAd B 7-9 kiaccax sl odecnedeHUs
BO3MOKHOCTH YCHEIIHOT0 MNPOJOJIKeHHs 00pa3oBaHHsi Ha 0a30BOM H YIUIyOJeHHOM
YPOBHSX

JJieMeHThI TEOPUMH MHOKECTB U MATEMATHY€eCKOM JIOTHKH

- OmepupoBaTh’ MOHATHAMM: ONpEJCICHHE, TEOPEMa, AKCHOMA, MHOXKECTBO, XapaKTEPUCTHKH
MHOJKECTBa, 3JEMEHT MHOXKECTBa, ITyCTO€, KOHEYHOE W OECKOHEYHOe MHOKECTBO, MOIMHOYKECTBO,
MPUHAIIICKHOCTD, BKIIOUEHHE, PABEHCTBO MHOXECTB;

- I/1306pa)i(aTI) MHOKCECTBAa U OTHOIICHUEC MHOXXCCTB C IOMOIIBIO KPYIrOB 9171.]'[6[)3;
- OnIpeaCIATh NMPUHAAJICKHOCTD 3JICMEHTA MHOXCCTBY, 06T>C,I[I/IHCHI/IIO " IEPECECYCHUTIO MHOXECTB;
- 3a/laBaTb MHOXXCCTBO C IOMOLIBIO IEPCUUCIICHHA 3JIEMCHTOB, CJIOBECHOI'O OIMUCAHMA;

- OICpUPOBATH IMOHATUAMU: BBICKA3bIBAHUC, HCTHHHOCTL W JIO)KHOCTH BBICKA3BIBAHUA, OTPUIIAHUC
BBICKa3BIBaHPII>i, onepanun HaZl BBICKa3bIBaHUAMMU: U, U, HE, YCJIOBHBIC BbICKa3bIBaHUSA (I/IMHJ'II/IKB.HI/II/I);

- CTPOUTH BbICKA3bIBaHHWA, OTPULIAHUA BBICKa3bIBaHUM.
B HOBCG}IHCBHOﬁ KM3HU U IIPA U3YYCHHUH IPYTUX NIPEIAMETOB:
- CTPOUTH LCIIOYKU yMO?,aKJIIO‘-IGHI/Iﬁ Ha OCHOBC HUCIIOJIb30BAaHUA ITPpaBUJI JIOTUKH,

-UCII0JIb30BATh MHOXECTBA, OIICpallMi C MHOXCCTBAMH, HUX rpa(buqecxoe MNpeaACTaBJICHUC IJIA
OnmrucCaHus p€ajibHBIX IMPOLCCCOB U SIBIICHHUH.

Yuciaa

- OHepI/IpOBaTL TMOHATHUAMU: MHOXECTBO HATYPAJIbHBIX YHCE]I, MHOXKXECTBO LECJIBIX YUCEJ, MHOXECTBO
panroOHAIbHBIX YHCEJI, HPPALUMOHAIIBHOC YHUCIIO, KBaI[paTHBIﬁ KOp€Hb, MHOXCCTBO ILCI\/'ICTBI/ITGJ'H)HLIX
YUCCII, TCOMETpHUICCKA MHTCPIIPETAd HAaTYyPAJIbHBIX, IICJIbIX, PAallUOHAJIbHbBIX, I[eﬁCTBHTGJ'ILHLIX YHUCCII,

- IOHUMATh U OOBSICHATH CMBICII MTO3UIIMOHHON 3alTMCH HATYPAJIbHOTO YMCIIA;

- BBITIOJTHSITH BBIYUCIICHHS, B TOM YHCIIE C MCTIOIB30BAaHUEM MIPUEMOB PAIIMOHATHHBIX BEIUYHCICHU;
- BBITIOJHATH OKPYTJIEHUE PAIIMOHATBHBIX YHCET C 33JAaHHON TOYHOCTBIO;

- CPAaBHUBAThH PaAIlMOHAIBHBIE U UPPAITMOHATLHEIC YHCA;

- IPEACTABIIATH PAIMOHAIBHOE YHCIIO B BUAC IECATUIHOU IpoOu

- YIIOPSIIOYMBATh YHCIA, 3alMCAHHBIE B BU/Ie OOBIKHOBEHHOW U IECATUIHOM JIpOo0OH;

- Haxoautb HOJ] u HOK uucen u ncnonb3oBaTh UX MPH PELICHUU 3aa4.

B noBceqHeBHOM KU3HM U NIPU U3YYEHHH IPYTUX MPEAMETOB:

- NPUMEHATh MpaBUja NPHUOIMIKEHHBIX BBIYMCICHUN TPU PEUICHUH MPAaKTUYeCKHX 3a7ad M
peleHny 3a7a4d ApYyTrux y4eOHbIX MPEeIMETOB;




- BBITIOJHATH CPaBHEHHE PE3YJIbTATOB BBIUMCIEHUH NMPH PEIICHWH MPAKTUYECKUX 3a7ad, B TOM YHCIE
MPUOIMKEHHBIX BBIYHCIICHHIA;

- COCTaBJISITh U OLIEHUBAThH YHCIIOBBIE BRIPAXKCHUS IIPU PELICHUN NPAKTUUECKUX 3a7ad U 3aa4 U3 IPyTrux
y4eOHBIX MPEIMETOB;

- 3alTUCBIBATb U OKPYTJIATH YUCJIOBBIC 3HAYCHHUS PCAJIbHBIX BEJIWYUH C UCIIOJIB30BAHUEM PA3HBIX CHCTEM
HU3MCPCHUA.

ToxaecTBeHHbIE MPeodpa3oBaHuUsl

- OHCpI/IpOBaTL TMOHATHUAMUA CTCIICHHU C HATYPAJbHBIM ITOKA3aTEJIEM, CTCIICHU C LEJBIM OTPpHUUATCIbHBIM
IIOKa3aTCiICM,

- BBITIOJIHATH MPE0OPa30BaHUS IENBIX BBHIPAKEHUI: ACWCTBUS C OJHOWICHAMHU (CIOKEHHE, BHIYMTAHUE,
YMHOXCHHE), IEHCTBUS ¢ MHOTOYWICHAMH (CIIOXKCHHE, BRBIYUTAHUE, YMHOKEHUE);

- BBINOJIHATH PAa3JIOKEHHE MHOTOYJICHOB Ha MHOXMTENIM OJHHUM M3 CIIOCOOOB: BBIHECEHHE 3a CKOOKY,
TpYIIHPOBKA, UCTIONIL30BaHUE POPMYIT COKPALLIEHHOTO YMHOKCHHUS;

- BBIICIATH KBAaZpaT CyMMBI W Pa3HOCTH OJHOYICHOB;PACKJIAIbIBATE HAa MHOXKHTENIN KBaJIpaTHBIA
TPEXUJICH;

- BBIITIOJIHATH HpeO6pa3OBaHI/IH BBIpa)KCHI/II‘/'I, coAcpKaluxX CTCIICHU C OCJIbIMHU OTPULATCIbHBIMU
ImoKasaTejiiMu, NCPEXOAUThL OT 3allMCU B BUJAC CTCICHU C LCIIBIM OTPUIATCIIbHBIM I1IOKAa3aTCJIEM K 3aIllUCU
B BUJIe IpoOw;

- BBINOJIHATE MPeoOpa3oBaHus JPOOHO-PAMOHAIBHBIX BBIPKEHHUI: COKpalleHne npo0eil, mpuBeIeHue
anrebpanvecknx aApoOell k o0ImeMy 3HaMEHATelo, CIOKCHHE, YMHOXKEHHUE, JIeICHHE alreOpanvecKux
Jpo0Oeii, BO3BEACHHE aJIreOpanuecKoil TpoOH B HATYPAIbHYIO H LISy OTPHUIIATEIBHYIO CTEIICHb;

- BBIIIOJIHATH Hp606pa30BaHI/IH BBIpa)KeHHﬁ, COZACpKaAIIUX KBAJAPATHBIC KOPHU;BLIACIATE KBaJpaT CyMMbI
HJIW PA3HOCTU ABYYJICHA B BRIPAXKCHUAX, COACPKAIIUX KBAJAPATHLIC KOPHU,

- BBITIOJTHATH NIPEe00Pa30BaHUs BBIPAKEHHH, COJIEPKAIIHX MOIYIb.
B noBceHeBHOI KM3HU U PH M3YYEHHUH APYTUX NPeAMETOB:
- BBIMIOJIHATH IPe00pa30BaHMs M JEHCTBUS C YHCIIaMH, 3alIUCAHHBIMHU B CTAHJAPTHOM BHUJIE;

- BBINOJIHATH TpeoOpa3oBaHusl anreOpandecKuX BBIPAKEHUH MpH pelleHHH 3ajad APYrux y4eOHBIX
IIPEAMETOB.

YpaBHe}mﬂ U HEPABEHCTBA

- OnepupoBaTh TMOHATUSMH: ypaBHEHHE, HEPaBEHCTBO, KOPECHb YpaBHEHWS, pEIICHHE HEpPaBEHCTBA,
PaBHOCHJIbHBIC YpaBHEHHsI, 00JIacTh ONpe/AeeHUs] ypaBHEHUs! (HEpaBeHCTBA, CHCTEMbl YPaBHEHUH WU
HEPaBEHCTB);

- pemiath JWHEWHBIC YpaBHEHUS W ypaBHEHWsI, CBOAMMEIC K JHMHEWHBIM C IOMOIIBIO TOMXIECTBEHHBIX
npeoOpa3oBaHuil;

- pemaTh KBaJpaTHbIC YPaBHEHUS U YPaBHEHUs, CBOAMMBIE K KBAJIPATHBIM C IIOMOIIBIO TOXISCTBEHHBIX
npeoOpa3oBaHuil;

- pearb ,I[pO6H0-J'IHHeﬁHBIC YpPaBHCHUS,



- pemrath NpoCTeiime uppannoHaIbHble ypaBHeHus Buga 4/ f (X =a, \/ f (X) = \/ g (X) ;

n
- pemiath ypaBHeHus Bujga X =a;
- pemath ypaBHEHHS CIIOCOOOM Pa3IOKEeHUS Ha MHOKHTEIH U 3aMEHBI IEPEMEHHOM;
- UCTIOJIb30BaTh METO HHTEPBAJIOB JJISl PEIICHHS ISIBIX U IPOOHO-PAIIHOHATBHBIX HEPABEHCTB;
- pelaTh JIMHEHHbIe YPaBHCHUS U HEPABEHCTBA C MapaMeTPaMH;
- pelaTh HECJIOKHbBIC KBAJIPATHBIC YPABHEHHUS C MTAPaMETPOM;
- pelrath HECIOXKHBIC CHCTEMBI IMHEHHBIX YPaBHEHHUH ¢ ITapaMeTpamu;

- peiiaTh HECJIOXHBIC YPABHCHUA B LCJIBIX YHUCIAX.

B noBceiHeBHOM KU3HM M NIPH U3YYEHHHU APYTUX NMPeIMeTOB:
-COCTaBJIAATH U PCIIATh JIMHEHWHBIE U KBaJpaTHBIC YPAaBHCHHA, YPABHCHUA, K HUM CBOAAIIHNCCA, CUCTCMBI

JMHEHHBIX ypaBHEHUI, HEPAaBEHCTB MPH PELICHUH 3a/1a4 APYTHX YUeOHbIX IPEAMETOB,;

-BBIIIOJIHATH OLIEHKY IPaBAONOA00US PE3yIbTaTOB, IOMYYaeMBbIX PH PELLICHUN JIMHEWHBIX M KBaJIPaTHBIX
YPaBHEHUH M CHCTEM JIMHEWHBIX YPAaBHEHHMH M HEPAaBEHCTB NPH PEIICHUM 3a1ad OPYruX Y4eOHBIX
MIpeIMETOB;

-BI)I6I/IpaTB COOTBCTCTBYIOIIUEC YpPaBHCHHA, HCPABCHCTBA WM WX CHUCTEMBI [Jid COCTaBJICHUA
MaTeMaTU4YECKON MOJIEH 3aJaHHOM pealbHOM CUTyallly WK MPUKIAJHOU 3a1a4u;

- YMETb HUHTEPIPETUPOBATh IIOJYYEHHBIM IPU pELICHUM YPAaBHEHUS, HEPABEHCTBA WM CHUCTEMBI
pe3ynbTaT B KOHTEKCTE 3aJaHHOW peaNlbHOM CUTYallMH WU NPUKIAJHOMN 3a4a4u.

DyHKUNH

- OnepupoBarh MOHATHSIMH: (DYHKIIMOHAJbHAS 3aBUCHMOCTb, (QYHKIUS, TrpaduK (yHKIUH, CIIOCOOBI
3afaHusl (pyHKIMH, apryMeHT W 3HaueHWe (QYHKIUH, 00JacTh ONpeAeieHUS W MHOXKECTBO 3HAYCHHIMA
GyHKIMH, HyTH  QYHKIHMH, TPOMEKYTKH  3HAKOINOCTOSHCTBA,  MOHOTOHHOCTh  (DYHKIIHH,
YETHOCTH/HEUETHOCTh (PYHKIIHH;

- CTPOUTHb TpadUKH JIMHEHHOW, KBaApaTHUYHOH (DyHKUMH, 0OpaTHOH MPOMOPLUOHAIBHOCTH, (YHKIUH

k
BHJIA: y:a+m, y=~xy=%x, y=|x;

Ha MpUMepe KBaApaTUYHON (YHKIIMH, WCIOJIb30BaTh npeobpasoBanus rpaduka ¢yHkmmu Y=f(X) mus
IOCTPOEHUs rPaUKOB PYHKIHUH y — af (kx+b)+c;

- COCTaBJIATh YPaBHEHUs NMPSAMON MO 33JaHHBIM YCIOBHAM: NMPOXOAIIEH Yepe3 JIBE TOUKHU C 33JaHHBIMU
KOOpJAMHATaMU, IPOXOSLIEHN yepe3 JaHHYIO TOUKY U ITapajuIeIbHON JaHHOU MpsSMOii;

- Uccle1oBaTh (GYHKIHIO 10 ee rpaduKy;

- HAXOJIUTh MHOXECTBO 3HAYE€HUH, HYJIH, IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA, MOHOTOHHOCTH KBaJApaTHYHOM
GyHKIMH;

- ONEpUpPOBaTh MOHATHSAMH: IOCIEAOBATEILHOCTb, apu(pMeTHYecKash IPOrpeccHs, IeOMEeTpUYecKas
pOrpeccus;



- pemaTh 33141 Ha apr(PMETHIECKYIO U TEOMETPHIECKYIO TIPOTPECCHIO.
B noBceHeBHOI ;KM3HU U IPH M3YYE€HHH APYTHX NPeIMETOB:
- WJUTIOCTPUPOBATH C TIOMOIIBIO Tpaduka peaTbHyI0 3aBHCHMOCTD WIIH MTPOIIECC IO WX XapaKTePUCTHKAM;

-HCIIONIb30BaTh CBOMCTBAa M TpadvK KBaIpaTUYHON (YHKIMH MPU PEIISHHH 3a1ad u3 APYTUX ydeOHBIX
MIPEIMETOB.

TekcToBbIE 3a7a9H
- Pewatb NpocTbie 1 CNOXKHbIE 3a43a4M Pa3HbIX TUMOB, a TAK¥Ke 3a4a4M NOBbIWEHHON TPYAHOCTH;

- MNCNO/1b30BAaTb pPa3HblE KpPaTKME 3alMUCU KaK MOAENIM TEKCTOB CJ/IOXKHbIX 3a4a4 AnA NOoCTPpOoeHuUA
NMOMCKOBOW CXeMbl U peweHnA 3a4ay;

- pa3ainy4aTtb moaeNlb TEKCTAa U MOA4e/Ib pelleHNA 3a4a4n, KOHCTPYUpoBaTb K O,CI,HOﬁ Mmoaenn peweHunA
HeCN0XHOoM 3a4a4n pa3Hble MO4ENTIN TEKCTA 3a4a4u;

- 3HaTb U NpMMeHsTb 0b6a cnocoba Nomucka pelleHus 3aaad (oT TpeboBaHMA K YCNOBUIO U OT YC/I0BUSA K
TpeboBaHMI0);

- MOJENNPOBaTb PACCYKAEHUA MPU MOMCKE pelleHnaA 3a4a4 C NOMOLLbIO rpad-CXembl;
- BbIAGNATb 3TaMbl PELIEHNA 334341 U COAePKaHME KaXA0oro 3Tana;

- YMeTb BblbMpaTh ONTUMasbHbIN METOA, pelleHms 3a4a4M M 0Co3HaBaTb BbIBOp MmeToaa, paccMmaTpuBaTh
pas/NMyHble MeToAbl, HAXOAUTb PasHble pelleHUs 3a4a4u, eCi BOSMOMKHO;

- aHa/IM3NPOBATb 3aTPYAHEHUNA NPU PeLIeHMM 3a4aY;

- BbINONHATb Pa3NMyHble NpeobpasoBaHUA NPeA/OXKEHHOW 3a4a4M, KOHCTPYMpPOBaTb HOBble 3aJ4a4u U3
AaHHOW, B TOM YMcie obpaTHble;

- WHTEPnpeTMpOoBaTb BbIYUCAUTE/IbHbIE pPe3ynbTaTbl B 3ajadve, MCCNeA0BaTb MOJIYYEHHOE pelleHue
3apauu;

- aHaNN3MPOBaATb BCEBO3MOMKHbIE CUTYALMN B3aUMHOMO PACMo/IOKEHUA ABYX O6EKTOB U USMEHEHUE UX
XapaKTEPUCTUK NMPU COBMECTHOM ABWMMKEHUWM (CKOPOCTb, BPEMA, PACCTOAHME) NpPU PelleHuM 33434y Ha
ABWXKEeHMWe ABYX 06bEKTOB KaK B 04HOM, TaK U B MPOTUBOMNO/IOXKHbIX HANPaBAEHUSAX;

- MCCNeaoBaTb BCEBO3MOMKHbIE CUTYaLMM NPU peleHnn 3a4a4y Ha ABUXKEeHMe MO peKke, paccMaTpuBaTb
pasHble CUCTEMBI OTCYETa;

- pewatb pasHOOHBpPa3HbIe 334a4M «Ha YacTU»,

- pewaTtb n obocHOBbIBaATL CBOE peweHne 3agau4 (BbIAeﬂHTb mMaTemaTnyeckyro OCHOBy) Ha HaXxoXxgeHue
4aCTun Yncna n 4mcna no ero 4aCt Ha OCHoBe KOHKPETHOro CMbliC/ia Ll,p06l4,'

- OCO3HaBaTb U 0OBACHATb NOAEHTUYHOCTb 3a4ad4 pPa3HbIX TUNOB, CBA3bIBAOWMUX TPU BE/TNYUHDI (Ha
pa60Ty, Ha MNOKYMNKH, Ha ,CI,BM)'KGHMG), BblOENATb 3TU BE/IMHUHDLI U OTHOLWEHUA MeXOYy HUMU, NPUMEHATb
nxX npu peweHnn sagay, KOHCTpynposaTtb COBCTBEHHbIE 3a4a4 YKa3aHHbIX TUNOB;

- BN1ageTb OCHOBHbIMM MeTOA4aMU pPeELLEHNA 3a4a4 Ha CMeCH, CniaBbl, KOHUEHTPAUUK;



- pellaTtb 3a4a4M Ha NPOLEHTbI, B TOM YMC/E, C/IOKHbIEe NPOLEHTbl C 060CHOBaHMEM, UCNONb3YA PasHble
cnocobbi;

- pelaTb Nornyeckme 3agaduun pasHbimu cnocobamu, B TOM YUCAe, C ABYyMA 610KaMK U € TpemaA BloKkamm
OaHHbIX C TOMOLLbIO TabaunL;

- pelaTb 3343a4M N0 KOMBUHATOPUKE N TEOPUM BEPOATHOCTEM Ha OCHOBE MCMOJ/Ib30BaHUA U3YUYEHHbIX
MEeTO/10B M 060CHOBbIBATb PeLlEHUE;

- pewaTtb HeC/10XKHble 3a4a41 No MaTemaTuyeckom CTaTUCTUKeE;

- OB/MIaAeTb OCHOBHbIMW METOAAMW PELUEHMS CIOKETHbIX 3aJay: apuPMeTUYecKui, anrebpanyeckui,
nepebop BApPMAHTOB, FEOMETPUYECKUN, rpadUUecKUid, NPUMEHATb MX B HOBbIX MO CPABHEHWUIO C
N3YYEHHbIMW CUTYaLMUSAX.

B noBceAHEBHOM XXM3HU U NPU U3YYEHUU APYTUX NPEAMETOB:

- BbIAENATb MPU PeLIeHNN 33434 XapaKTEPUCTUKN pacCMaTPUBAaEMOM B 3aJaqe CMTyaunun, OTAUYHbIE OT
peanbHbiX (Te, OT KOTOpbIX abCTparMpoBannCb), KOHCTPYMPOBaTb HOBble CUTyaUMW C YYETOM 3TUX
XapaKTEPUCTUK, B YaCTHOCTU, NMPU pelleHnM 3a4a4 Ha KOHLEHTPALMN, YYUTbIBATb MNOTHOCTb BELLECTBA;

- pewaTtb WU KOHCTPYMpOBaTb 3aZayM Ha OCHOBE PACCMOTPEHWA pPeasnbHbIX CUTyauui, B KOTOPbIX He
TpebyeTcA TOYHbIN BbIYUCAUTENbHbIW PE3Y/bTaT;

- pellaTb 3a/a4N Ha ABWXKEHUE MO PeKe, PacCMaTPUBAA PasHble CUCTEMbI OTCYETa.
CTaTuCTHKA M TeopHUsi BepOSTHOCTEH

- OmnepupoBaTh TOHATHUSMHU: CTOJNOYATHIE W KPYrOBBIE JHAarpaMMbl, TaOJMIBI JaHHBIX, CpEIHEe
apudmeTrnyeckoe, MeAWaHa, HauOoNbIlee W HAWMEHBIIEe 3HAYCHUS BHIOOPKH, pa3MaxX BBIOOPKH,
JICTIEPCHUs ¥ CTAHJAPTHOE OTKIIOHEHHE, CITydaliHasi U3MEHUYHNBOCTH;

- U3BJIEKaTh UH(OPMALIMIO, NPEeOCMABIEHHYIO 8 MAOIUYAX, HA OUASPAMMAX, 2PpAPUKAX,

- COCTaBJIATH TAOJIHIIBI, CTPOUTH JAUArpaMMbI B TpadUKH Ha OCHOBE JTAHHBIX;

- OIICPUPOBATH NIOHATUAMMU: q)aKTOpI/IaJ'I quciia, n€peCTaHOBKU U COUYETAHUA, TPCYT'OJIbHUK HaCKaJIS[;
- IPUMECHATH IIPAaBUJIO IMTPOU3BCACHUA ITPU PECIICHUU KOM6I/IHaTOpHBIX 3aaa4,

- ONepHpOBATHL TOHATHAMHU: CIYYaWHBIA OMBIT, CIy4YaWHbIA BHIOOP, WCIBITAHUE, SJIEMEHTAPHOE
ClTy4aiiHOe COOBITHE (MCXO0/T), KJIACCUYECKOEe ONPEICICHHE BEPOSITHOCTU CIIYyYaliHOTO COOBITHS, ONIEpaIluu
HaJl CTyYalHBIMU COOBITHSAMH;

- IPEJICTABIATh MH(QOPMAIIHIO C TOMOIIBIO KPYTroB Difjiepa;

- pemaTh 3amaddl Ha BBIYUCIICHHE BEPOSTHOCTH C IOJCYETOM KOJIMYECTBA BapUAHTOB C IIOMOIIBIO
KOMOWHATOPUKH.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeAMETOB:

- M3BJIEKATh, HHTEPIPETUPOBATh M MPEOOPa30BhIBATh MH(MOPMAIINIO, NPEeACTaBAEHHYO B Tabamuax, Ha
Avarpammax, rpadukax, oTpakaroLLyo CBOMCTBA U XapaKTEPUCTUKM peasibHbIX MPOLLECCOBU ABNEHWUI;



- ONpeiessITh CTATUCTHYECKHE XapaKTEPHCTUKU BBIOOPOK MO TabiuiaM, aAuarpaMmmam, rpadukam, - -
BBITIOJTHSTH CPAaBHEHHE B 3aBUCHMOCTH OT IIeJTN PEIICHHUS 3a]1a4u;

- OLIEHUBATh BEPOSTHOCTh PEATIbHBIX COOBITUN U SBJICHUI.
I'eomerpuueckue purypnt
- OnepupoBaTh NOHATHUAMHU FEOMETPUUECKUX QUTYD;

- W3BIEKaTh, WHTEPIPETHPOBATH M MPEOOpa3OBHIBATE HHPOPMAIMIO O TEOMETPUUYECKHX (Urypax,
MIPEICTABICHHYIO HA YepTexax;

- IPUMEHATH T'COMETPHUICCKHUE (I)aKTBI IJI p€UICHUA 3aaa4, B TOM YHMCIIC, IPEaIoJararommux HECKOJIBKO
[1aroB pCUICHU;

- hopMyNHPOBaTh B MPOCTEHIINX CITy4yasiXx CBOHCTBA M MPU3HAKU QUTYD;

- IOKa3bIBATh TEOMETPUUECKHE YTBEPKICHUS;

- BJIaJIeTh CTAHAAPTHOH KIaccu(pUKAIMEH MIOCKUX GUTyp (TPEyroJbHUKOB H YeTHIPEXYTOIbHUKOB).
B noBcenHeBHOM KU3HM M TPU U3YyYEeHUH APYTUX NPeAMETOB:

- HCIIONb30BaTh CBOMCTBA T'€OMETPUYECKUX (UIYp Ul pEIIeHHs 3a1ady MPaKTHUYECKOIo XapakTepa H
3aJa4 U3 CMEXKHBIX JUCIUIUIHH.

OTHOLIEHUSA

- OrmepupoBaTh NOHATUSMH: PaBEHCTBO (UTYp, paBHbIE (UIYpHl, pPAaBEHCTBO TPEYTOJIBHUKOB,
[apauIeIbHOCTh MPSAMBIX, NEPHNECHAUKYIAPHOCTH IPSAMBIX, YIUVIBI MEXAY IPsSMBIMY, INEPIECHIUKYILD,
HAKJIOHHAS, TIPOEKIIHSI, ToJ00ue QUryp, mogo0HbIe PUTypHI, TOJOOHBIE TPEYTOIEHUKH;

- IpUMEHATH Teopemy Dajneca v TeopeMy 0 IPONOPIIMOHAIBHBIX OTpPe3Kax MPH PEIICHUH 33/1a4;
- XapaKTepH30BaTh B3aUMHOE PACIIOJIOKEHHE IPSIMON U OKPY>KHOCTH, ABYX OKPYXHOCTEH.

B noBceaHeBHOM JKM3HM U NIPU U3YYEHUH APYTUX NPEAMETOB:

- UCIIOJIb30BaTh OTHOLICHHS JUISI PELLICHNUS 3a/1a4, BOSHUKAIOIINX B PEaTbHOM )KU3HU.
HN3MepeHus U BHIYUCICHUS

- OnepupoBath NPEACTABICHUAMH O UIMHE, IUIOMAA1, 00beMe KaK BEJIMYNHAMH.

- mpuMeHsTh TeopeMy Iludaropa, Gpopmyrnsl mwiomanm, o0beMa IpH PEIIeHHA MHOTOIIArOBBIX 33/1a4, B
KOTOPBIX HE BCE JIaHHBIE MPE/ICTABICHBI SBHO, a TPEOYIOT BBIYMCICHUI, ONEpUpoBaTh 0ojee IUPOKUM
KOJINYeCTBOM (OPMYJI JUTMHBI, IJIOMIATH, 00beMa, BBIYHCIATH XapaKTEPUCTHKH KOMOWHAIMK GUryp
(OKpyXHOCTEH ¥ MHOTOYI'OJIbHUKOB) BBIUMCISTH PACCTOSIHHSA MEXIy (uUrypamu, NPUMEHSTDH
TpUTOHOMETpUYECKUe (OPMYJIBI JIISl BBIYHACICHUH B 0OJIee CIIOKHBIX CITydasX, POBOJAUTH BBIYHCICHUS
Ha OCHOBE PaBHOBEIUKOCTH U PABHOCOCTABIEHHOCTH;

- IPOBOAUTE IMTPOCTHIC BEIYUCIICHUS Ha 00bEMHBIX TCax,

- (l)OpMyJ'II/IpOBaTL 3aJa4M Ha BbIYHMCIICHUEC JJIMH, nnoma;[eﬁ 1 00BEMOB U peuaTh ux.



B noBceHeBHO KU3HM ¥ TIPM U3YYEeHHH APYTUX NMPeIMeTOB:
- IIPOBOIUTH BBIYMCICHHUA HA MECTHOCTHU;

- TpUMEHATh (OPMYNBI TpPH BHIUMCICHUAX B CMEKHBIX YYCOHBIX MPEIMETaX, B OKPYKAaIOIICH
JEUCTBUTEILHOCTH.

I'eomeTpuUecKkHne MOCTPOEHNUS

- CBOMCTB ¢uryp.

B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:

= I/I306pa)KaTI) TCOMCTPUYICCKUC (1)I/Il"ypbl 10 TCKCTOBOMY M CUMBOJIbHOMY OITMCAHUIO;
- CBO60)IHO ONeprUpPOBaATh YCPTCIKHBIMU NHCTPYMCHTAMU B HECJIOKHBIX CllydasX,

- BBIIIOJIHATE MMOCTPOCHUA TPCYTOJBbHUKOB, NPUMCHATHL OTACIIBHBIC MCTObL HOCTpOCHI/Iﬁ OUPKYJIEM U -
JIMHENKON U IPOBOAUTH MPOCTEHUILINE UCCIEIOBAHUS YUCIIA PEILICHHUI;

- M300paKaTh THUIIOBBIC ILUIOCKHE (QUIyphl U OOBEMHBIC Teja C MOMOIIBIO MPOCTEHINNX KOMITBIOTEPHBIX
WHCTPYMEHTOB.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

- BBIIIOJIHATH HpOCTCfII.HPIC IOCTPOCHUA Ha MECTHOCTH, H606XOILI/IMLIG B peanLHoﬁ JKHN3HU,
- OIICHUBATh Pa3MePhl PeAIbHBIX 00BEKTOB OKPYIKAIOIIET0 MHUpA.

IIpeoOpa3oBanus

- OmnepupoBaTb MOHATHEM [JBUXKEHHS U NpeoOpa3oBaHusi MOJ00Us, BIAJETh IPUEMAMU
NOCTPOEHUS (DUTYp C HCIOJIb30BAHMEM JABMKEHUHW U MpeoOpa3oBaHUIl MOA0OHS, NMPUMEHSTH
IIOJIyYEHHBIE 3HAHMSI M OIBIT IIOCTPOCHUM B CMEXHBIX NPEAMETAaX M B PEaJbHBIX CUTYaLUsIX
OKPYXaroIlero MUpa;

- CTpOUTh QUTYpy, MOJOOHYIO JAaHHOM, MOJB30BAThCSI CBOMCTBAMH TMOAO00US NJIi 0OOCHOBAHMS
CBOWCTB Uryp;

- IPUMEHSTH CBOMCTBA ABMXKEHUHN I TPOBEAEHUS MPOCTEUITNX 000CHOBaHUM
- IPUMEHSATH CBOMCTBA JABMXKCHUH M MPUMEHSTH TIOJI00ME JIJIsl IOCTPOCHUH ¥ BBIYMCIICHU.
BekTopbl U KOOPAUHATHI HA MJIOCKOCTH

- OHepI/IpOBaTL MOHATHUAMU BEKTOP, CyMMa, Pa3HOCTb BECKTOPOB, MMPOU3BECACHUC BEKTOPA HA YHUCIIO, YI'OJI
MECXKAY BEKTOpaMH, CKaJ[PHOC IMPOU3BCIACHUE BCEKTOPOB, KOOPAMHATHBI Ha INIOCKOCTH, KOOPAWHATHI
BCKTOpa,

- BBIMOJHATH JEUCTBUS HAJ BEKTOpaMH (CIIOKEHHE, BBIYUTAHHME, YMHOXXEHHE Ha YHCIO), BBIYHCIATH
CKaJISIPHOE TPOM3BEACHHE, ONPEAENATh B MPOCTEUIIMX CIydasX yroyl MEXKIY BEKTOpaMH, BBITOJHATH
pas3liokeHre BEKTOpa Ha COCTAaBISIONINE, TMPUMEHSTh IOJyYeHHbIC 3HAHHWS B (U3WKE, IMOJIb30BATHCS
(GopMyJIOif BBIYUCICHHUS DPACCTOSHHSA MEXAY TOYKaMH II0 W3BECTHBIM KOOPAWHATAM, HCIOJIb30BATh
ypaBHEHUS QUTYp IS PELICHUS 3a1a4;



- IPUMEHATh BEKTOPHI U KOOPJMHATHI ISl PELLIEHNs] TEOMETPUUECKUX 3a1a4 Ha BBIYMCIIEHHUE JJIUH, YIJIOB.
B noBcenHeBHOM KU3HM M TPH U3yYeHUH APYTUX NMPeAMETOB:

- WCTIONIB30BAaTh MOHATHS BEKTOPOB M KOOPAWHAT IS PEIIeHUs 3a1ad 1o (Gusuke, reorpadun U IpyruM
Y4eOHBIM TIPEIMETAM.

Hcropust MaTeMaTUKH

- XapakTepu3oBaTh BKJIAJ BBIJAIOMIMXCS MATEeMAaTHKOB B PAa3BUTHE MAaTeMaTUKA M HWHBIX HAYYHBIX
obuacTeii;

- IOHUMATh POJIb MaTEMAaTHKHU B pa3BUTHH Poccum.

MeToabl MAaTEMATHKH

- Ucnonp3yst n3y4eHHbIE METOIbI, MPOBOIUTEH JJOKA3aTEIbCTBO, BHIIIOIHSTH OMPOBEPKCHUE;

- BI>I6I/IpaTI) HN3Yy4YCHHBLIC METOABI U UX KOM6I/IH3HI/II/I AT pCIICHUA MAaTCMATHYCCKUX 3a/1a4,

- HCIIOJIB30BaThb MATCMATHUYCCKUC 3HaAHUA I OIIMCaHMA 3aKOHOMCpHOCT6ﬁ B Oprncanmeﬁ
I[Cf/iCTBI/ITCHLHOCTPI M TIPOU3BEIACHUIX UCKYCCTBA,

- OPUMEHSTh NPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKALMOHHBIE CHCTEMbI IPH
pelIeHnH MaTeMaTHYeCKuX 3a/1ad.

BbInyCKHUK MOJYYUT BO3MOKHOCTHL HAYYUThCcsi B 7-9 Kjaccax Uil yCHEHIHOTO
NMPOJA0JIZKeHUs1 00Pa30BaHMA HA yIiIy0JIeHHOM YPOBHe
JJieMeHTHI TEOPHMH MHOKECTB U MATEMATH4Y€eCKOMH JIOTHKH
- CBO6OILHO OHCI)I/IpOBaTI:.5 IMMOHATUAMU: MHOXKCCTBO, XapaKTECPUCTUKN MHOXECTBA, 3JICMCHT MHOXXCECTBA,
IIyCTOC€, KOHCYHOC U OeCKOHEUHOE MHOXCCTBO, IMOAMHOXCCTBO, IPHHAAJIC)KHOCTb, BKJIIOYCHUC,
PaB€HCTBO MHOKECTB, CII0COOBI 3aJaHuC MHOXXCCTBA,
- 3a/laBaTb MHOXXCCTBA PAa3HLIMU CHOCOGaMI/I;
- IPOBEPSITH BBINOJIHEHUE XaPaKTEPUCTUUECKOTO CBOMCTBA MHOXKECTBA;
- CBOGO}IHO OIeprupoOBaTbh MOHATUAMU: BBICKAa3bIBAHUE, HWCTUHHOCTb W JIOXKHOCTH BBICKA3bIBaAHUA,
CJIOKHBIC U IMMPOCTBIC BBICKA3bIBAHUSA, OTPULIAHUC BLICKaSLIBaHHfI; HUCTUHHOCTD U JIOJKHOCTb YTBCPIKACHUA
u Cero OTpulaHusd, onepanry HaJd BbICKA3bIBAHUAMU: W, WK, HC; YCJIOBHBIC BbICKAa3bIBaHUA
(MMIUTHKAITNN);
- CTPOUTDH BBICKA3BIBAHHUSA C UCIIOJIb30BAHUEM 3aKOHOB aJ'Il"e6pLI BBICKA3bIBAaHUH.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:

- CTPOUTH PACCYKICHUS HA OCHOBE HCIIOIb30BAHMSI MPABUII JIOTUKH;
- UCIIOJIb30BaTh MHOYKECTBA, OTlepaIlii ¢ MHOKECTBaMH, UX Tpadudeckoe mpecTaBIeHNue IJisi- -

OIMmruCaHusd pCaJIbHBIX IMPOLECCOB U ﬂBHCHHﬁ, IIpU pCUICHWH 3a1a4 JPYrux y‘-Ie6HI)IX npeaMcETOB.




Yucaa
- CBOOOAHO OmMEepUpOBaTH MOHATHSIMH: HATYPaJbHOE YUCIIO, MHOXKECTBO HATYpPAIbHBIX YHCEN, IIEII0C
YHCII0, MHOXXECTBO IIEJIBIX YHUCEN, OOBIKHOBCHHAs JpPOOb, JCCATUYHAS JAPOOb, CMEIIAHHOE YHUCIIO,
paloHaNIBHOE YKCIIO0, MHOXKECTBO PAIlMOHAILHBIX YUCEJ, UPPAIMOHAIBHOE YUCIIO, KOPEHb CTEICHH N,
JICHCTBUTEIBHOE YHMCJIO, MHOXKECTBO JICHCTBUTEIBHBIX 4YHCET, T'€OMETpUYEeCKas HMHTEPIPETAIUs
HATYPAIbHBIX, IENBIX, PAITHOHATBHBIX, TEHCTBUTEILHBIX YHCET;
- IOHUMATh ¥ OOBSICHATH Pa3HUILY MEXKTy TTO3UITUOHHON ¥ HETIO3UIIMOHHOM CUCTEMaMHt 3aIFCH YHCElT;
- ICPEBOIUTH YHCIIA U3 OJHOW CUCTEMBI 3aIHCH (CUCTEMBI CUUCIICHYS) B IPYTYIO;
- TOKa3bIBaTh W UCIIOIB30BaTh MPU3HAKH JeMUMOCTH Ha 2, 4, 8, 5, 3,6, 9, 10, 11 cymMmMBI 1 IpON3BEICHUS
YHCEII IIPY BHIOJHEHUH BRIYMCICHUHA U PEIICHUU 3a]a4;
- BBITIOJTHATH OKPYTJICHUE PAIIMOHANBHBIX U UPPAIUOHAIBLHBIX YHCEI C 33JJAaHHON TOYHOCTBIO;
- CPaBHMBATD JCHCTBUTEIBHBIC YHCIIA PA3HBIMHU CIIOCOOAMH;
- YIOPSI0YMBATE YUCIIA, 3aMCAHHBIC B BUJIC OOBIKHOBCHHOW U JIECSITUIHON NpoOH, Yrcia, 3aUCcCaHHbIe C
UCTIOJIb30BaHHEM apHU(METHUECKOTO KBAJAPATHOTO KOPHSI, KOPHEH cTerneHu Oople 2;
- maxoaute HOJl n HOK umcen pazHpiMu crioco0aMu 1 MCIIONTB30BaTh UX TP PENICHUH 3a/1a4;
- BBIIIOJIHATH BBIYUCJIICHUA U HpCO6p330BaHI/I$I Bpra)KeHI/II\/'I, conepmamnx ILCI\/'ICTBI/ITCJII)HLIC qucia, B TOM
YHCJIE KOPHU HaTYPAJIbHBIX CTEIICHEM.
B noBceaqHeBHOM JKU3HU U NIPU U3YYEHUH APYTUX MPEeAMETOB:
- BBITIOJTHATH U OOBSICHATH PE3YJIbTAThl CPABHEHUSI PE3YJIbTATOB BHIYMCICHUI MPU PEIICHUH
MPAKTUYECKUX 3a/a4, B TOM 4YHCJIE MNPUOIUKEHHBIX BBIUMCICHUN, HCIIONb3yS pa3HbIe
CIOCOOBI CPaBHECHMIA;
- 3alWChIBaTh, CPABHUBATH, OKPYIJIATH YHCIOBBIE JAHHBIE pEANBbHBIX BEIWYAH C
HCTIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHMUS,
- COCTaBJISATh W OIEHUBATh pPa3HBIMU CIOCOOAMH YHUCIOBBIE BBIPAXKEHHS TPH PEUICHUU
MPAKTUYECKHX 3a7a4 U 3a7a4 U3 JPYTUX y4eOHBIX MPEeIMETOB.
ToxnecTBeHHBbIE IPe0OPa30BAHUA
- CBOOOTHO OTIepUpPOBATh MOHIATHUSIMHU CTENEHU C IEJIBIM U APOOHBIM IMOKa3aTeseM;
- BBITIOJTHSATH JI0KA3aTEeILCTBO CBOMCTB CTETEHU C IENIBIMHU U JPOOHBIMU MOKa3aTeNsIMU;
- ONEPUPOBATH MOHATUIMHU «OJHOUJIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOW NEPEMEHHOWY, -
«MHOTOWIEH C HECKOJbKHUMHU IEePEMEHHBIMIY, KOA()(HUIIMEHTh MHOTOWICHA, «CTaHIapTHas
3aliCh MHOIOYIEHA», CTCIIEHb OJHOWICHA K MHOIOYJICHA;
- CBOOOJTHO BIIQ/IETh MIPHEMaMHU MTPe0Opa30BaHUS LENBIX U JPOOHO-PAIIMOHAIBHBIX BRIPAKEHUI;
BBITIOJTHATH Pa3JI0KEHHE MHOTOWICHOB HA MHOXKHUTENN Pa3HbIMH CIIOCO0aMU, C UCTIOJIh30BAHUEM

KOMOMHAIUN pa3IMyHbIX IPUEMOB,;



- WCTOJIb30BaTh TeopeMy Buera m Teopemy, oOpatHyio Teopeme Buera, nisi momcka KOpHEH
KBaApaTHOr'0 TpCX4JICHA U [JIA PCUICHUA 3a/lda4, B TOM YHCJIC 3aJa4 C IMapaMCTpaMu Ha OCHOBC
KBaJPaTHOTO TPEXUJICHa;

- BBIIIOJTHSATS JIEJICHUE MHOTOWJIEHA HA MHOTOWIEH C OCTaTKOM;

- TOKa3bIBaTh CBOMCTBA KBAIPATHBIX KOPHEH U KOpHEH CTerneHu N,

BBITOJIHATH MPEOOPa30BaHMs BEIPAKEHUH, COJIEpKAIUX KBaIpaTHbIE KOPHH, KOPHU CTEIIEHH N,
CBOOOJHO  OMEpUPOBATH  MOHSATHSAMH  «TOXIECTBO»,  «TOXIECTBO HA  MHOXECTBEY,

KTOXACCTBCHHOC npeo6pa30BaHHe>>;

y Jik) = x%
- BBINIOJIHATH Pa3JInYHbIC TIPEOOPa30BaHKsI BEIPAKCHUH, COJICPIKAIINX MOHyJII/I.{ * ) *

B noBceHeBHOM KU3HHM M NIPH M3YYCHHHU APYTHX NPEIMETOB:

- BBINIOJHATH MpeoOpa3oBaHUs W JNEHUCTBHA C OYKBEHHBIMH BBIPAKCHHUSMH, YHCIIOBEHIC

KO3(PPHUIIMEHTHI KOTOPBIX 3aIIMCAHBI B CTAHAAPTHOM BHJIE;
- BBINOJHATH NPeoOpa3oBaHUs PALMOHAIBHBIX BBIPAXEHUH HpPU PELICHWH 33434 JIPYTux
y4eOHBIX IPEMETOB;
- BBINOJHATH MPOBEPKY MPaBIONOA00Us (U3MYECKHMX W XHMHUYECKHX (OPMYIT Ha OCHOBE
CpPaBHEHUS Pa3MEPHOCTEN U BaJIEHTHOCTEH.
YpaBHeHUs] M HEPABEHCTBA
- CBo0OOmHO OIEpPUPOBATh MOHATHSIMH: YpaBHEHHE, HEPaBEHCTBO, PABHOCWIBHBIE YpaBHEHHS W
HEPABEHCTBA, YPaBHEHHUE, SIBISIOLIEECS CIEACTBUEM IPYroro ypaBHEHMS, YPaBHEHUs, PABHOCHIIbHBIE HA
MHOJKECTBE, PAaBHOCHJIbHBIE PEOOPa30BaHNS yPABHEHHIA;
- pelmarb pasHble BHJbl YPAaBHEHMM M HEPABEHCTB M HMX CHCTEM, B TOM YHUCIIE HEKOTOPHIE
ypaBHeHUs 3 U 4 cTeneHel, 1poOHO-pallioHaIbHbIE U UpPAllMOHAIbHBIE;
- 3HaTh TeopeMy Buera juist ypaBHEHHI CTEIIEHH BBILIE BTOPOM;
- IOHUMATh CMBICJI TEOPEM O PAaBHOCWIBHBIX M HEPABHOCUJIBHBIX MPEe0Opa30BaHUIX YpaBHEHUI
Y YMETb UX JOKa3bIBaTh;
- BJIaJIETh Pa3HBIMU METO/IaMHU PEIICHUs YPaBHEHUI, HEPAaBEHCTB U UX CUCTEM, YMETh BbIOUPATh
METO/]I peLIeHHs] 1 000CHOBBIBATH CBOI BBIOOP;
- HCIIOJIb30BaTh METOJ MHTEPBAJIOB JJIS pPELICHHs HEpPaBeHCTB, B TOM 4HCIE APOOHO-
palMOHATIBHBIX U BKJIIOYAIOIIUX B c€0sl HPPALlIOHAJIbHBIE BBIPAKEHMS,
- pewaTh anredpavyeckue YpaBHEHHS] W HEPAaBEHCTBA M HUX CHCTEMbl C IapaMeTpamu
anredpandeckuM U rpauueckuM MeToIaMu;
- BJIaJIETh Pa3HbIMHM METO/IaMHU J0Ka3aTeJIbCTBA HEPABEHCTB;
- pelaTh ypaBHEHUS B LEJIBIX YUCIIAX;
- n300pakaTh MHOKECTBAa Ha IUIOCKOCTH, 3a/laBa€Mble ypaBHEHHUSIMHU, HEPAaBEHCTBAMH M HX

CHCTCMaMM.



B noBceHeBHO KU3HM ¥ TIPM U3YYEeHHH APYTUX NMPeIMeTOB:
- COCTaBJIAThH M pellaTh ypaBHEHUs, HEPABEHCTBA, UX CHUCTEMBI NPH PELICHUU 33134 JPYTruX
y4€OHBIX IIPEIMETOB;

- BBIIOJHATH OLEHKY MPaBIOINOA00MS pe3ylbTaToB, MOJyYaeMbIX IPU PEIICHUU PA3TUYHBIX -

YpaBHEHUI, HEPABEHCTB U UX CUCTEM IPHU PEUICHUH 3a/1a4 IPYTUX y4eOHbIX MPEAMETOB;

- COCTaBIISITh U peIllaTh YPAaBHEHHS M HEPABEHCTBA C MapaMeTpaMy MPU PEHICHUH 3a1ad IPYTUx

y4€OHBIX IIPEIMETOB;

- COCTaBJISTh ypaBHEHUE, HEPABEHCTBO WMJIM HUX CUCTEMY, OMKCHIBAIOIIUE PEAIbHYIO CUTYAIUIO

WM IPUKJIAIHYIO 337a4y, UHTEPIPETUPOBAThH MOTYUCHHbIE PE3YIbTaThI.

DOyHKIUUHA
- CBoOOIHO oOmnepupoBaTh MOHATHAMH: 3aBUCHMOCTb, (DYHKIIMOHAIbHAS 3aBHCUMOCTD,
3aBHCHMAas U He3aBUCHMasl IepeMeHHbIe, (DYHKIUS, CIOCOObI 3a1aHusl G YHKIIUU, apTYMEHT U
3HaueHHe (QYHKIHUH, OOJACTh ONpEAENCHUS U MHOXKECTBO 3HAueHUs (YHKIHUU, HYIU
(GyHKIMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MOHOTOHHOCTH (DYHKIMH, HawOoibIIee W
HaMMEHbIIIee 3HAUCHHSI, YeTHOCTH/HEUETHOCTh (PYHKIIUH, TIEPUOJUIHOCTh (DYHKIIMH, TpaduK
GbyHKIIMY, BepTUKalIbHAas, TOPU3OHTANIbHAS, HAKIOHHAS aCHUMIITOTHI; IpadUK 3aBUCHUMOCTH,
He sBJIsIIoNIeiics QyHKIueH,

- cTpouTh Tpaduku (GyHKIUN: THHEHHOHN, KBAAPATUIHOH, NPOOHO-TUHEHHON, CTCIICHHON MpU

Pa3HBIX 3HAYCHUSIX TI0KA3aTCJIsl CTCIICHH, y = |x| ;

- HUCIOJB30BaTh MpeoOpa3oBanust rpapuka GYHKUMH y — f (x) I8 [MOCTPOCHHUS TpaduKoB

GyHKUHHA y — af (kx+b)+c;
- aHAJIM3MPOBATh CBOMCTBA QYHKIMH U BUJ TpaduKa B 3aBUCUMOCTH OT NapaMeTpOB;
- CB06OI[HO ONeprUpoOBaATH INOHATHUAMMU MoCIacaA0BaTCIbHOCTD, OTrpaHUYCHHAA
MOCJIEI0BATEILHOCTh, MOHOTOHHO BO3pacTaroias (yObIBaroias) mociaeaoBaTeIbHOCTb, Tpeaes
OCJICA0BAaTCIBbHOCTH, apI/I(bMeTI/I‘{CCKaH mporpeccus, reoMETprudcCKas nmporpeccus,
XapaKTEepUCTHUECKOE CBOUCTBO apu(MeTHUeCKON (reoOMeTpUYecKoit) MPOrpeccuu;
- HCIIOJBb30BaTb MCTOJ MaTeMaTHU4YeCKOH WHAYKOWUU 1JId BBIBOAA (bOpMy'J'I, JOKa3aTcCiIbCTBa
PAaBCHCTB U HECPABCHCTB, PCIICHUA 3aa4 Ha JCJINMOCTb,
- UCCJICAOBATh MOCIICAOBATCILHOCTH, 3aIaHHBIC PEKYPPCHTHO,
- peuiaTtb KOM6I/IHI/Ip0BaHHBIe 3aJa4ud Ha apI/I(bMCTI/ILICCKyIO N TCOMCETPUUCCKYIO ITPOTPCCCHUU.
B nosceqHeBHOM KU3HHU U NPU U3YYEHUH IPYTHX NPEeIMETOB:
- KOHCTpYyHpOBaThb M HCCIEN0BaTh (PYHKIIMH, COOTBETCTBYIOIIME pPEaJbHBIM MpolleccaMm M
SBJICHUSIM, MHTEPIIPETHUPOBATH MOJYyYEHHBIE PE3yNbTAaThl B COOTBETCTBUU CO CHELH(PUKOM
HCCIICAYEMOTO IMPpOoLECCa NN ABJICHUS,

- UCIIOJIb30BAaTh Tpa(bI/IKI/I 3aBHCHUMOCTEM JJI1 UCCIEI0BaHUS PCAIBHBIX ITPOLCCCOB U HBHCHHﬁ;



- KOHCTPYHPOBATh U MCCIEA0BaTh (PYHKINU MIPU PEUICHUH 3a7ad IPYTUX y4eOHBIX MPEIMETOB, -
UHTEPIPETHPOBATh TONYYCHHBIE PE3YNIbTAaThl B COOTBETCTBHH CO crenudukord y4e0HOTro
npeamera.
CrarucTuka u Teopusi BEepOSITHOCTE
- CB0OOHO OTIEpUPOBATH MOHATHSAMH: CTOJIOYATHIE U KPYTOBBIE JUATrPaMMBbI, TAOIHIIBl JaHHBIX, CpPEIHEES
apupMeTHyecKoe, MeAMaHa, HauOoIblllee M HaWMCHbIIEe 3HAYCHUS BBIOOPKH, pa3Max BBIOOPKH,
JUCTIEpCUs U CTAaHAAPTHOE OTKIIOHEHHE, CIIy4YaliHasi U3MEHUYNBOCTE;
- BbIOMpaTh Hambosiee YJOOOHBIM croco® MpencTaBieHUsT WHPOPMALMK, aJCKBAaTHBI €€ CBOWCTBAM H
LEJISIM aHaJIN3a;
- BBIYUCIISTH YHCIOBBIC XapaKTEPUCTHKH BHIOOPKH;
-cBOOOJIHO ONEpPUPOBATh MOHSATHAMHU: (HAaKTOpPHAT YHMCIA, TEPECTAHOBKH, COYETAHHS W Pa3MEIICHUS,
TpeyronbHuk [lackans;
-CBOOOJIHO OIEPUPOBATh MOHATHAMU: CIYYalHBIA OMBIT, CIIyYaiHbI BBIOOD, UCIBITAHHUE, SJIE€MEHTAPHOE
CITy4aiiHOE COOBITHE (MCXO0J), KJIACCHYECKOE ONPEACICHIE BEPOSITHOCTH CIIYYaifHOTO COOBITHS, OIIEPAIUU
HaJ CITyYaifHBIMU COOBITHSIMH, OCHOBHBIE KOMOWHATOPHBIE (POPMYIIH;
-CBOOOTHO OTIEPHPOBATH MOHATUSMU: CIIyYalHBIA OIIBIT, CITy9alHBIA BHIOOP, HCIIBITAHUE, DIIEMEHTAPHOE
CITy4aifHOe cOOBITHE (MCXO/), KIIACCHYECKOEe OTpeIeNIeHIe BEPOSITHOCTH CIIYYaifHOTO COOBITHS, ONIEpaIlui
HaJ CIyYaifHBIMU COOBITHSIMHA, OCHOBHBIE KOMOWHATOPHBIE (POPMYIIHI;
-3HaTh PUMEPHI CIIyYalHbIX BEIUYHH, U BEIYUCISITh UX CTATUCTUYECKUE XapaKTePUCTUKY;
UCIOJIE30BaTh (OPMYIbl KOMOMHATOPUKHU IIPU PEIICHUU KOMOWHATOPHBIX 3a7a4;
- pelaTh 3a7a491 Ha BRIYUCIICHUE BEPOSATHOCTH B TOM YHUCJIE C UCTIOIB30BaHUEM (POPMYIIL.
B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:
- MPEACTaBIATh UHGOPMAIUIO O PEaTbHBIX MPOIECCaX U SIBICHUAX CIOCOOOM, aIeKBaTHBIM
€€ CBOMCTBAM U LIEU UCCIIECA0BAaHMUS;
- aHAIM3UPOBATh W CPABHUBATH CTATHUCTHYECKUE XAPAKTEPUCTHKU BBHIOOPOK, TOJYUYCHHBIX B
MPOLECCE PELICHUS MPUKIAAHON 3a/1aud, U3YYCHUS PEATbHOrO SIBJICHUS, PEUICHUS 3a/1a4d W3
JIPYTUX y4eOHBIX MPEIMETOB,;
- OIICHUBATh BEPOSTHOCTh pPeabHBIX COOBITUH U SIBICHUI B PA3IMYHBIX CUTYAIIHSIX.
TexcroBbI€ 321241
- Pematb mpocCThie W CIIOXKHBIE 3a7a4yd, a TAaKK€ 3aJayd MOBBILICHHON TPYIHOCTH |
BBIJICJISITh UX MAaTEMAaTHYECKYIO OCHOBY;
- pacrio3HaBaTh Pa3HbIE BUJBI U TUIIBI 3a1a4;
- HCIOJB30BATh pAa3HblE KpaTKUE 3allUCU KaK MOJENW TEKCTOB CJIOXKHBIX 3aJad U 3a7ay
MOBBIIIEHHONW CJIOKHOCTH JIJII TIOCTPOEHHUSI TIOMCKOBOM CXEMBI M pEIIeHUs 3a/ad, BhIOMpaTh

ONTUMAJIBHYIO JJIA paCCManHBaeMOﬁ B 3a/1a4€ CUTyallu MOJICJIb TCKCTA 3a1a4H,



- pasnuyYaTh MOJENb TEKCTa W MOJETbh PEUICHUs 3a/Ja4d, KOHCTPYHPOBATh K OJHOW MOICIH
pEIIeHUs CIIOKHBIX 33/1a4 pa3HbIE MOJIEIIHA TEKCTa 3a]a4u;

- 3HaTh W MPUMEHATH TPHU CIOCO0a MOMCKA pelieHus 3aaa4d (0T TpeOOBaHUS K YCIOBHIO M OT
YCJIOBHS K TPeOOBaHMIO, KOMOMHUPOBAHHBIN);

- MOJICJIMPOBATh PACCYXKICHHSI IIPH MTOUCKE PEUICHHUS 3a]1au C MOMOIIBIO Ipad-CXEMBbI;

- BBIICTISITH ATAIBI PEIICHMS 3314 U COACPKAHUE KAXKIOT0 ITara,

- YMETh BBIOMpaTh ONTUMAIBHBIA METOJ PELICHUS 3aJa4d W OCO3HaBaTh BBIOOp MeETOIA, -
paccMaTpuBaTh pa3IMYHbIC METO/IbI, HAXOIUTh Pa3HbIC PEIICHUS 3a/1a41, €CJIH BO3MOXKHO;

- aHAJIM3UPOBATh 3aTPYAHCHUS TIPU PEIICHUH 3a]1a4;

- BBINOJHATH Pa3jMyuHbIe NPEOOpa3OBaHUs MPEIJIOKCHHON 3a/ladl, KOHCTPYHPOBATh HOBBIC
3a/1a4¥ U3 IaHHOU, B TOM YHCIIe OOpaTHEIE;

- MHTEPIPETHPOBATh BBIUYMCIUTEILHBIC PE3yJAbTaThl B 3ajade, HCCICIOBATh IOJIyYCHHOE
pellIcHHE 3a]1au;

- U3MEHATH YCJOBHE 3a/a4 (KOJMYSCTBCHHBIC WM KA4YCCTBCHHBIC JaHHBIC), HCCIICIOBATH
M3MEHEHHOE MTPe0Opa30BaHHOE;

- aHaJM3UPOBATh BCEBO3MOXKHBIC CHTYallMd B3aMMHOTO PACIOJIOXKCHHS JIBYX OOBEKTOB U
U3MEHCHHE WX XapaKTEPUCTUK MPH COBMECTHOM JIBHXKCHHHU (CKOPOCTh, BPEMsi, PACCTOSIHUE) TTPU
pelIeHUH 3a7ad Ha JBIDKEHUE IBYX OOBEKTOB KaKk B OJHOM, TaK M B IPOTHUBOIOJOKHBIX
HAIPABIICHUSIX, KOHCTPYHUPOBATh HOBBIC CHTYallHH Ha OCHOBE M3MCHCHHS YCIIOBUU 3aJlaud IPU
JIBMDKCHUH T10 PEKE;

- HCCIENOBaTh BCEBO3MOXHBIC CUTYallUd TPHU PEIICHUH 3a]ad Ha JBUXKEHHE IO peKe, -
paccMmaTpuBaTh pa3HbIe CUCTEMBI OTCUETA;

- pemarth pa3HOOOpa3HbIE 3a/1a4l «HA YaCTH;

- pemarb U OOOCHOBHIBATH CBOE peIlleHHE 3a/iad (BBIACIATh MATEeMAaTUYECKYyH) OCHOBY) Ha
HAXO0XJICHHE YaCTH YKCIIa U YUCIIa TI0 €r0 YacTH Ha OCHOBE KOHKPETHOTO CMBICIHA ApooH;

- OOBSCHATH UJICHTHYHOCTD 3374 Pa3HBIX THIIOB, CBS3BIBAIONINX TPU BEIIMYUHBI (HAa padoTy, HA
MOKYIIKH, Ha JABW)KCHHE), BBIJCIATH 3TH BEIIMYMHBI U OTHOIICHHUS MEXITY HUMHU, PUMEHITh HX
MIPU PEIIeHUH 3a7a4, KOHCTPYHPOBATh COOCTBEHHBIE 33/1a4 YKa3aHHBIX THUIIOB;

- BJIaICTb OCHOBHBIMH METOAAMHU PCHICHUS 3a1a4 HAa CMECH, CIUIaBbl, KOHLICHTPAIUH, UCIIOJb30BATh UX B
HOBBIX CUTyallUAgX IO OTHOHMICHUIO K U3YUCHHLIM B ITPOLECCCC O6y“ICHI/I$I;

- pemiath 3a7aud Ha MPOLIEHTHI, B TOM YHCIIE, CIIOKHBIE MMPOLIEHTHI C 00OCHOBAHUEM, HCTIOIB3YS
pa3HbIe CITOCOOHI;

- pemaTh JIOTHYECKUe 3a7aui Pa3HbIMU CIIOCOOAMH, B TOM YHCJIE, C IBYMs OJIOKAMHU U C TPEeMs

OoKaMu JaHHBIX C IIOMOIIBIO Ta6J'II/II_I;



- pemaTh 3a7a4y o KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEH Ha OCHOBE UCIIOJIb30BaHUS
W3YYECHHBIX METOJIOB M 0OOCHOBBIBAThH PEIICHUE;

- pelIaTh HECIOKHBIE 3aJ]a4U 110 MATEMAaTUYECKON CTaTUCTHKE;

- OBJIaJIETh OCHOBHBIMHM METOJIaMU PELICHUS CIO)KETHBIX 3a]1a4: apu(METHUECKHIA,
anredpandeckuil, mepedop BapuaHTOB, FTEOMETPUUYECKUN, TpaduUecKuil, IPUMEHSITh UX B HOBBIX
10 CPABHEHUIO C U3YYEHHBIMU CUTYaLlHASX.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH APYTUX MPEAMETOB:

- KOHCTPYMPOBATh HOBBIE ISl TaHHOM 33J1a4y 3aJJa4Hbl€ CUTYal[UU C YUYETOM PEaJIbHbIX
XapaKTEPUCTUK, B YACTHOCTH, IIPU PELICHUH 33124 Ha KOHLICHTPALU1, YYUThIBATh
IUIOTHOCTB BEIIECTBA; pelIaTh U KOHCTPYUPOBATH 3a1a4¥ HA OCHOBE PACCMOTPEHUS
peaTbHBIX CUTYaIlui, B KOTOPBIX HE TPeOyeTCsl TOUHBIM BRIYUCIUTEIILHBIN PE3YIIbTaT;

- pelaTth 3aJjayy Ha JBUKEHUE 10 PEKE, pacCMaTPUBAsl Pa3HbIE CUCTEMBI OTCUETA;
- KOHCTPYUPOBATh 33JJa4UHbIE CUTYallH, TPUOIKEHHBIE K peaIbHOM 1eWCTBUTEIBHOCTH.
I'eomeTpuueckue purypni

- CBOOOTHO OTIepUpPOBATh TEOMETPUUECKUMU MOHATUSAMHY MPU PEIICHUH 3374 U TPOBEACHUE
MaTeMaTUYECKUX PACCYKICHUM;

- CaMOCTOSTENBHO (POPMYITUPOBATH OMPEICIICHUS TEOMETPUUECKUX (PUTYP, BBIIIBUTATh TUIIOTE3BI
0 HOBBIX CBOMCTBAX W MPU3HAKAX TEOMETPUUYECKUX (PUTYpP M 0OOCHOBBIBATH WU OIIPOBEPTaTh
uX, 00001aTh WM KOHKPETH3UPOBAThH PE3YIIHTATH HA HOBBIC KJIACCHI (PUTYP, IIPOBOUTH B
HECJIOKHBIX CITy4asxX KiIacCu(UKaU0 GUTyp MO pa3TUYHBIM OCHOBAHUSM;

- ICCIIEZI0BATh YePTEXKH, BKIFOUasi KOMOMHAINH (UTYp, U3BIIEKaTh, HHTEPIPETHPOBATH U
npeoOpa3oBBIBaTh HHPOPMAIINIO, TPEICTABICHHYIO HA YepTexkax;

- pemarh 3a/1a41 reOMETPUYECKOTO COACPIKAHMUS, B TOM YUCIIE B CUTYalUsIX, KOT/a allTOPUTM PELICHUS He
CIIEJTYET SIBHO W3 YCJIOBHSI, BBIITOIHITH HEOOXOJUMBIE JIJIsl pEIIeHHS 3a7a4H JOTIOJTHUTENLHBIE
MIOCTPOCHUS, CCIIEIOBATh BO3MOXKHOCTh MPHUMEHEHHUST TEOpeM U (OPMYII ISl pellieHHs 337134,

- (OpMYIHPOBATh U JIOKA3bIBATH TEOMETPHUECKHIE YTBEPKIACHHSL.

B noBceqHeBHOM JKU3HU U NIPU U3YYEHUH JAPYIrUX NpPeIMeTOB:

- COCTaBJISITh C UCIIOJIb30BAHUEM CBOMCTB Fr€OMETPUUECKUX PUTYP MaTEMaTHUECKUE MOICIIH

JUIA pelIeHns 3a7ay IPaKTUUECKOr0 XapaKkTepa U 3a1a4 U3 CMEXHBIX TUCLUIUINH, -

HCCIIEN0BATh MTOJYYEHHBIE MOJAEIN U UHTEPIPETUPOBATE PE3YIILTAT.

OTHowmeHust

- BnanieTh moHsATHEM OTHOIICHUS KaK METaNpeMETHBIM;

CBOOOJTHO OTIEpPUPOBATH TOHSITHSIMU: PABEHCTBO (UTYp, paBHBIE (PUTYPHI, PABEHCTBO TPEYTOJIHHHUKOB,
NapajyieTbHOCTD NPSMBIX, HEPIEHIUKYISIPHOCTD MPSMBIX, YTIIbI MEXIY IPAMBIMH, IEPIEHIUKYJISP,
HaKJIOHHAs1, MPOEKILHsI, Hogooue Guryp, noJo0HbIe GUrypsl, MOA0OHBIE TPEYTOJILHUKH;

- UCIIOJIF30BaTh CBOMCTBA HO,I[O6I/I$I " paBCHCTBA (l)I/Il"yp IIpyu pCIICHUHU 3a1a4.



B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

- UCTIOJIB30BaTh OTHOLICHHUS JUIsI TOCTPOCHHUS M UCCIIENOBAHUS MaTEMaTHIECKUX MoJielieii 00BEKTOB
peabHON KU3HU.

HN3MepeHus 1 BHIYUCJICHUS

- CBoOOHO OnepupoBaTh MOHATHAMH AJIMHA, IO, 00bEM, BEJIMUMHA yIJIa KaK BEIUYNHAMH,
UCIIOJIb30BaTh PABHOBEIMKOCTh U PABHOCOCTaBJIEHHOCTD IIPU PEIIEHUH 33134 HA BHIYNCIICHHE,
CaMOCTOSITETIBHO MOJIyYaTh ¥ UCIO0Ib30BaTh (YOPMYJIbI JUTsS BEIYUCICHUHN IUIOIaae 1 00beMoB Guryp,
CBOOOJHO OINIEPUPOBATH IIUPOKUM HaOOpoM (OpPMyII Ha BEIYMCIICHHE IIPU PEILICHUH CIIOXKHBIX 33134, B
TOM YHCIIE U 3a[a4 Ha BBIYMCICHNE B KOMOMHANAX OKPY>KHOCTH U TPEYTOJIbHUKA, OKPYKHOCTH U
YEThIPEXyTOJIbHUKA, a TAK)KE C IPUMEHEHHUEM TPUTOHOMETPHH;

- CaMOCTOSITEIBHO (POPMYIMPOBATH TUIIOTE3BI U IPOBEPSITh UX AOCTOBEPHOCTb.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPeAMETOB:

- CBOOOJHO ONEpUpPOBaTh (OPMYJIaMH IIPH PELICHUH 3324 B IPYTUX yUeOHBIX MPEeaMETax U MpH
MPOBEICHINH HEOOXOAMMBIX BEIUMCIICHHI B pealbHON JKU3HH.

I'eomeTpuuyeckne MoCTpOCHUs

- OnepupoBaTh MOHATHEM HaOOpa AIIEMEHTOB, ONPEICISIONINX T€OMETPUIECKYIO PUrypy,

- BIIaJIETh HAOOPOM METO/I0B TOCTPOCHUMN ITUPKYJIEM U JTMHEHKOI;

- TPOBOJUTH AHAIN3 U PEATTM30BBIBATh ATANbl PEIIEHUS 33724 HA IOCTPOEHUE.

B noBceaHeBHOM JKU3HU U NIPU U3YyYEHUM APYTUX NpPeIMeTOB:

- BBINIOJIHATH [IOCTPOEHUS HA MECTHOCTH;

- OLICHUBATh pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIEr0 MUPA.

IIpeoGpazoBanus

- OnepupoBaTh IBMKECHUSIMH U IPEOOPa30BaHUSIMH KaK METAPEIMETHBIMH TIOHSITHUSIMUY;

- ONIEpPUPOBATH MOHSATHEM JBHKEHHUS U TPeoOpa3oBaHus MOJ00Hs A1 000CHOBaHUH, CBOOOIHO BIIAJICTh
npreMaMy TIOCTPOEHUsI QUTYP C TOMOIIBIO ABHKESHUH U TIPeoOpa3oBaHus MOI00us, a TaKkKe
KOMOHMHAIIMSMU JIBHXKSHUM, IBMXKSHUH U TPeoOpa3oBaHHUii;

- UCIIOJIb30BaTh CBOWCTBA JBIKEHUN U ITpeoOpa30BaHMi AJIsl TPOBEACHUSI 0OOCHOBAHUS U
JIOKa3aTeJIbCTBA YTBEP)KACHUI B TEOMETPHHU U APYTUX YUeOHBIX IpeaAMETax;

- TI0JIb30BAThCS CBOMCTBAMHU ABHXEHUN M PE0OPa30BaHUH MPH PELICHNH 3a/1a4.

B noBceaHeBHOM KM3HM U NIPU U3YYEHUH APYTUX NPEAMETOB:

- IPUMEHATh CBOMCTBA ABMKEHUN M IPUMEHATH 0A00UE I TOCTPOCHUI U BBIYUCIICHUI.

BekTopbl M KOOPpAMHATHI HA IJIOCKOCTH

- CBOOO/IHO OTIEpPHPOBATH MOHSATHSIMU BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, IPOM3BEICHHE BEKTOPa Ha
YHCII0, CKATISIPHOE MPOU3BECHUE BEKTOPOB, KOOPIMHATHI Ha TUIOCKOCTH, KOOPAHHATHI BEKTOPA;

- BJIaJIETh BEKTOPHBIM U KOOPJMHATHBIM METOIOM Ha IJIOCKOCTH JUIS PEIICHUS 3a/1a4 Ha BEIYUCIICHHE U

JO0Ka3aTcJIbCTBA,



- BBIIIOJHATE C IMOMOIIBIO BEKTOPOB M KOOPAHMHAT J0Ka3aTCJIbLCTBO HM3BECTHBIX €MY I'€OMCTPHUCCKUX
(baKTOB (CBOfICTBa CpCaHUX J'II/IHI/If/’I, TCOPEM O 3aMCUATCIBbHBIX TOYKaX U T.H.) U TOJy4aTb HOBBIC
CBOWCTBA N3BECTHBIX QUTYD;
- HCHOJIb30BAaTh YPAaBHCHHA (1)1/11" Yp AJid pCHICHUA 3adad U CaMOCTOATCIBbHO COCTABJIATL YPABHCHUA
OTACJIBbHBIX ITJIOCKUX (bl/ll“yp
B noBcenHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
- UCTIONIb30BATh MOHATHS BEKTOPOB M KOOPIWHAT IS PEIIeHHs 3a/1a4 o Gu3uke, reorpapuu U Apyrum
y9eOHBIM TIPEIMETAM.
HUcTopust MaTeMaTUKHU:
- [lounmats MAaTEMATUKY KaK CTPOTO0 OPraHU30BaHHYIO CUCTEMY HAaYyYHBIX 3HaHI/II71, B 9aCTHOCTH BJIaACTH
pEACTaBJICHUAMUA 00 aKCHOMaTHYECKOM IMOCTPOCHHUU T'€COMETPUN U IECPBUYHBIMHU IIPEACTABJICHHUAMH O
HECBKIIMIOBBIX I'COMCTPHUAX ]

- paccmaTpuBaTh MAaTEMaTUKy B KOHTEKCTE€ HCTOPWUU PA3BUTUSI LMBWIM3AIUMU U HUCTOPUH

pa3BUTHUS HAyKW, TOHUMATh POJIb MaTEMaTUKH B pa3Butuu Poccuu.
MeToabl MAaTEMATHKH
- Bnajers 3HaHUSMU O Pa3IMYHBIX METOAAX OOOCHOBAHMS W OMPOBEPIKEHUS MATEMAaTHUECKUX
YTBEPXKJICHUN M CAMOCTOSITEILHO PUMEHSATD UX;
- BJIQJICTh HABBIKAMU aHAJM3a YCJIOBHS 3aJ1a4U U OMPEETICHUS MOAXOIAIINX JIJIsl PEIICHUS 3a/1a4
W3YYCHHBIX METOJIOB WJIM UX KOMOWHAIIWIA;
- Xapakmepu3zoeamv  NPOU3EEOEHUA  UCKYCCHMEA ¢  YUemomM  MamemamuyecKux
3aKOHOMepHOCmell @ TIPUPOJE, UCIHOJIb30BaTh MAaTEMATHUYECKHE 3aKOHOMEPHOCTH B

CaMOCTOATCIIbBHOM TBOPYCCTBE.

Copep)aHue Kypca maTeMaTuKu 5-6 Knaccos.

Apugpmemuka
HatypanbHble uncna
Pap, HaTypanbHbiX yucen. [lecATMYHAA 3anucb HaTypaabHbIX uncen. OKpyrneHuMe HaTypanbHbIX
yucen.
KoopAaunHaTtHbIA nyu.
CpaBHeHMe HaTypaabHbIX uncen. CnoxkeHne M BbluMTaHUE HaATypaabHbIX uucen. CBOMCTBA
CNOXKeHus.
YMHOXeHUe U aeneHne HatypasbHbIX uncen. CBOMCTBA YMHOXKeHUA. [leneHne ¢ oCTaTKom.
CTeneHb Yncna c HaTypasibHbIM NOKa3satenem.
Denutenn n KpatHble HaTypasbHOro uncna. Hanbonbwuii obwmin aenurenb. HammeHbliee
obuwee KpaTHoe. Mpu3Haku genmmocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
MpocTbie 1 cocTaBHble YKcna. PasnoxkeHne ymucen Ha NPOCTbie MHOXUTENU
PelwleHne TEKCTOBbIX 3aAa4 apudpmeTmyeckumm cnocobamm.
loemopeHue:
1.3akpenums npedcmasneHue O 4Yucse U 4YUCAOBbIX cucmemax om HAMYyPAsabHbIX 00
delicmeumernbHbIxX yucesn.
2. 3akpenume nNpuémsl 8bINnoAHEeHUs MoxcdecmeeHHbIx npeobpa3zosaHuli sbipaxceHuli.



3.3akpenums npumeHeHue u3y4eHHbIX MoHAMUl , pe3ynbmamos, Memoooe 01 peweHus
30004 NpaKkmMu4YecKo20 xapakmepa.

4. OmpabomKa HaBbIKOB NMUCbMeEHHbIX eblvucaeHuli. MMpumeHeHue ceolicme delicmeuii Had
yucaamu u npasun delicmauli Had yucaamu.

5. 3akpenumob ymeHusa u3zesekame uHgopmayuro, npedcmaeseHHyrO 8 mabauyax, Ha
duazpammax.

6. OmpabomkKa ymeHuli mModenuposaHus peanbHbix cumyayuii Ha A3biKe 2eomempuul.
7.3aKkpenume npumMmeHeHuUe NPocMpaHCMeeHHbIX npedcmasseHuli, ymeHue onepuposams Ha
6a3oeom ypoeHe MOHAMUAMU — NPAMAs, AYy4, OMpPe30K.

8.3akpenumb  ymeHue npoeodumb  sao02u4vecKue 0b6ocHOeaHus, OoKaszamesbcmea
mMamemamuy4ecKux ymeeprcoeHull.

DOpobu
O6biKHOBeHHble Apobu. OcHoBHoe cBOWUCTBO Apobu. HaxoxaeHue Apobu or uucna.
HaxoxpeHune uucna no 3HavyeHuro eé Apobu. MpasunbHble U HenpaBwu/bHble APO6U.
CmellaHHble Yucna.
CpaBHeHMe OObIKHOBEHHbIX Apobeid M cmellaHHbIX uucen. ApudmeTnyeckue AencTBua ¢
06bIKHOBEHHbIMU APO6AMM U CMEeLUaHHbIMU YMCAAMU.
DecatnuHble pgpobu. CpaBHeHME W OKpyriaeHue AecATUYHbIX Apobel. ApudpmeTtnyeckue
pencTBua ¢ gecaTuyHbiMu apobamu. NMpUKNAKKN pesynbTaToB BbluucneHuit. MpepcraBneHune
DeCcATUYHOU Apobu B Buae o6bIKHOBEHHOUM ApPo6bu M 06bIKHOBEHHOW B BUAE AECATUYHON.
beckoHeuyHble nepuoguyYeckue fAecATUYHble pApobu .  [ecaTuyHoe npubaunkeHue
06bIKHOBEHHOI1 Apobu.
OTHoweHue. MNMpoLEeHTHOe OTHOLIEHME ABYX uucen. fleneHne yumcna B JAHHOM OTHOLUEHUW.
MacuwTab.
Mponopuua. OcHoBHoe cBoicTBO nponopuun. Mpamaa M o6paTHas NponopuMoHasbHble
3aBUCMMOCTM.
MpoueHTbl. HaxoxaeHne NPoLEeHTOB OT YMcna. HaxoxKaeHue uMcaa no ero NpPoLeHTam.
PelwleHne TEKCTOBbIX 33434 apudpmeTmyeckumm cnocobamm.

PaumoHanbHble yncna
MonoxutenbHble, OTpULATENbHbIE YAC/A U YUCNO 0.
MpotusBononoxxHolie yncna. Moaynb umcna.
Llenble yucna. PaunoHanbHble yucna. CpaBHEHMe PaunoOHa/IbHbIX 4YUcen. ApMd)METVI‘-IECKVIe
AEVICTBMH C PpAaUuMOHAZIbHbIMU YUCNaMMU. CBOIACTBA C/IOXKEHUA U YMHOXXEeHNA paunOoHa/IbHbIX
yucen.
KoopauHaTtHaa npaman. KoopanHaTHaa NAOCKOCTb.

BeAnuUHbI, 3aBUCMMOCTU MeXAY BeNTUYUHAMMU.
EAMHULBI ANMHBI, NAoOWaAKn, 06bEMa, Mmaccbl, BpEMEHU, CKOPOCTM.
MapameTpbl 3aBUcMMOCTE Mexay BenanumHamu. lNpepcrtaBneHue 3aBUCMMOCTEN B Buge
¢opmyn. BoiuucneHus no popmynam.

Yucnoevie u ByKeeHHble 8bIpaxdceHuUsA. YpasHeHUs.

Yucnosble Bblpa’KeHUA. 3HaYeHMe 4YUCAOBOroBblipaXKeHUA.MopAafJoK AEUCTBUIA B YUCNOBBIX
BblpaXKeHuaX. bByKBeHHble Bblpa)KeHUAa. PacKpbiTue CcKo6oK. [lopo6Hble cnaraemble,
npuseaeHue noaobHbIX cnaraembix. Popmynbl.

YpaBHeHuA. KopeHb ypaBHeHUA. OCHOBHble CBOMCTBA YpaBHEHMiA. PelleHMe TeKCTOBbIX 3aaa4
C NOMOLL,bIO YpPaBHEHMWIA.

SnemeHmMbI cmamucmuku, eepoAamHocmu. KOMGUHdmOprIe 3a0a4u.



MpepacraBneHne AaHHbIX B BUAE Tabauu, KpyroebiX U CTO64YATbIX AUarpamm, rpadpuKos.
CpepgHee apudpmertunyeckoe. CpegHee 3Ha4YeHUE BEIMYUHDI.
CnyuyaiiHoe cobbiTve. [locToBepHOe M HEeBO3MOXHOe co6biTuA. PewleHne KOMBGUHATOPHbIX
3agau.

Feomempuyeckue dpuaypoil.

U3mepeHus ceomempuyecKux eeauvuH
Otpesok. MoctpoeHue otpeska. [nnMHa oTpe3Ka, NOMaHOW. U3mepeHue AJMHbI OTpesKa,
NocTpoeHue OTpe3Ka 3afaHHOW AAuHbl. Mepumetrp mHoroyroabHuKa. Mnockoctb. Mpamas.
Nyu.
Yron. Bupgbl yrnos. FpaaycHaa mepa yrna. UamepeHue u nocCTpoeHUe YrioB C NOMOLLbIO
TpaHcnopTupa.
MpamoyronbHUK. KBaapart. TpeyronbHUK. Buabl TpeyronbHUKoOB. OKPYXKHOCTb U Kpyr. [MHa
oKpyKHOcTU. Yucno .
PaBeHcTBO ¢uryp. MoHATHE u cBoiicTBa naowaaun. Maowaab NpAMoOyronbHMKa U KBagparta.
Mnowaab Kpyra. Ocb cummeTpumn purypbl.
HarnapgHble npeAacTaBAeHUA O NPOCTPAHCTBEHHbIX (Urypax, TakKUX KaK: NPAMOYro/bHblii
napannenenuneps, Kyb6, nupamuga, UUAMHAP, KOHYC, wap, cdpepa. Mpumepbl pa3BEPTOK
MHOrorpaHHMKOB, LWWANHAPA, KOHyca. MoHATUe U cBoiicTBa 06béMma. O6bEM NPAMOYroabHOro
napannenenunega u Kyba.
BsaumHoe pacnosoxeHue pAByx npambix. MNepneHauKynapHbie npsamblie. MapannenbHbie
npamble.
OceBas U LLeHTpa/IbHasA CUMMETPUN.

Mamemamuka 8 ucmopu4yecKkom passumuu.

Pumckasa cuctema cuncneHums. MosmuMoHHble cuctembl cuucneHmnsa. O6o3HaueHune uudp B [ipeBHeit
Pycu. CtapuHHble mepbl 4nHbl. BBegeHue metpa Kak eauMHuLbl AaunHbl. MeTpuyeckaa cuctema mep
8 Poccu, B EBpone. Uctopusa popmmnpoBaHnA matemaTUueckux CMMBoaoB. [lpobu B BaBunoxe, Erunrte,
Pume, Ha Pycu. OTKpbITUE AecATUYHbIX Apobein. Mup npocTbix uucen. 3onotoe cedyeHue. Yucno 0.
MoaBneHue oTpMLATE/NIbHbIX YNCEN.

CoaepxkaHue Kypca ajareopsl 7-9 KjaccoB

Anrebpanyeckue BhIPAKEHUS

BmpameHHe C NEPEMCHHBIMH. 3HaueHue BBIpAXKXCHUA C IICPEMCHHBIMMU. I[OHyCTI/IMBIe 3HA4YCHUA
NEPpEMCHHBIX. TO)K,Z[eCTBO. TO)KI[GCTBGHHBIG Hp606paSOBaHI/I}I aﬂre6pa1/1qecxnx BLIan(eHHﬁ.
I[OK&S&TCJ'IBCTBO TOXACCTB.

CreneHnb ¢ HaTypaJbHBIM IOKa3areneM M €€ cBoicTBa. OnHowIeHbl. OJHOWIEH CTaHJApTHOIO
Buga. CreneHp opHowieHa. MHorouneHsl. MHorowneH crasaaptHoro Buga. (CreneHb
MHorousneHa. Cll0XKeHHe, BBIYUTAaHUE U YMHOKEHHE MHOIOWIEHOB. DOpMyIibl COKpaIIEHHOTO
YMHOXEHMS: KBaJpaT CyMMbI U KBaJpaT Pa3sHOCTU JBYX BBIPAKEHUH, IPOU3BEIEHUE CYMMBI U
pPa3HOCTH ABYX BBIpaKEHUMU. Pa3noxeHne MHOroujgeHa Ha MHOXHUTENN. BrlHECEHnE MHOXUTENSA
3a ckoOku. Meton rpynnupoBKu. PazHocTh kBaipaToB ABYX BbIpakeHHH. CymMMa U pa3HOCTh
KyOoB aByX BblpakeHui. KBaapatuseiii TpéxuneH. Kopenb kBanparHoro tpéxuiena. CBoicTBa
KBaJIpaTHOTO TpéxwieHa. Pa3no)keHue KBaJpaTHOTrO TpEXUIeHa HA MHOXKUTEIH



Pannonansubie Beipakenus. Llenbie Beipakenus. J[poOHbie BeIpaxeHus. PamuonansHas npoOsb.
OcHOBHOE CBOWMCTBO panpoHaibHOW ApoOu. CrokeHue, BRIYUTAHUE, YMHOXKECHUE U JIEICHUE
paroHaIbHBIX JpoOeil. Bo3BeneHue panuMoOHAIBHON OpoOM B CTEMEHb. TO0XIESCTBEHHBIC
peoOpa3oBaHus pallMOHAIBHBIX BhIpaykeHUi. CTENEHb ¢ LENIbIM IT0Ka3aTeseM U €€ CBOMCTBA.

KBanpatusie kopHH. ApuMETHUECKUI KBaIpaTHBIA KOPEHb U €ro cBoiicTBa. ToXKaecTBEHHBIE
IpeoOpa3oBaHus BEIPAXKEHU, COAEPIKALLMX KBAJAPAaTHbIE KOPHHU.

Iloemopenue:

I.3al<penumb npedcmaeﬂeuue O quciié u 4uciioesblx cucmemax om HamypaibHblX 00
0eliCmeumesibHbIX YUCel.

2. 3akpenumoboenadenue npuémamu peuienus ypasHeHuil, Cucmem ypasHeHuil.

3. 3akpenumos ymenusa npumeHAms u3yueHHvle ROHAMUS, PE3YAbIanbl, MEMOObL 071
peuieHus 3a0au.

4. 3akpenumu oeénadeHue cucmemoil YyHKUuOHAIbHHIX NOHAMUIL, PA36UMUE YMEHUA
UCROIb308aANb IMU NOHAMUA.

5. 3akpenums padbomy cumeonbHbIM A3LIKOM anzedpul. Boinonname necnoscnovle
npeobpazosanus.

6. 3akpenumuo popmuposanue npeocmagieHuil 0 RPOCMEUUIUX 6EPOAMHOCMHBIX MOOEAX.

7.3aKkpenums ymenue npuMeHAms U3yueHHble NOHAMUS, PE3Y1bmantvl, Memoowl 01
peuienus 3ao0au.

8. 3akpenums pazeumue ymeHnuil ucno1vb308ame YYHKYUOHAIbHO cpaduuecKkue
npeocmaeieHus.

YpaBHeHust

VYpaBHeHue ¢ ogHol nepemeHHol. Kopenb ypaBHeHus. PaBHocunbHble ypaBHeHHs. CBOMCTBa
YpPaBHEHUN C OJHOW MEPEMEHHOW. Y paBHEHUE KaK MATEMAaTUUECKAsl MOJEIb PEANIbHON
CUTYaLlHUH.

JIuneiinoe ypaBHeHue. KBanpaTtHoe ypaBHeHue. PopMmyiia KOpHEH KBaJIpaTHOIO ypaBHEHUS.
Teopema Buera. Panimonanbusie ypaBHeHUs. PelieHne paBHOCWIBHBIX YPaBHEHUM, CBOISALIUXCS
K JIMHEMHBIM WIH KBaJpPaTHBIM ypaBHEHUAM. PenieHne TEKCTOBBIX 3a7a4 C IOMOIIBIO
palMOHAIbHBIX YPABHEHUM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk ypaBHeHU ¢ 1ByMs IlepeMeHHbIMU. JInHeliHoe
ypaBHEHHE C JBYMS NEPEMEHHBIMH U €ro rpauk.

Cucrembl ypaBHEHHH ¢ AByMS nepeMeHHbIMU. [ paduueckuii MeTo1 peleHns: CHCTEMbI
YPaBHEHUH C IByMsI NEpEMEHHBIMU. PeleHne cucteM ypaBHEHUH METOJOM IOJACTaHOBKU U
cnoxenus. CucreMa AByX ypaBHEHMI ¢ JByMsI IEPEMEHHBIMU KaK MOJEIb PEAJIbHOU CUTYaLlUN.

HepaBencrBa



YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. CIIOKEHNE U YMHOKEHUE YHACIIOBBIX HEPABEHCTB.
OuenuBanue3HadeHus BbIpakeHusl. HepaBeHCTBO ¢ 01HOM niepeMeHHON. PaBHOCUIIBHBIE
HEpaBeHCTBA. YHCIIOBBIE IPOMEXYTKHU. JIMHEMHBIC U KBAJAPATHBIE HEPABEHCTBA C OJHOM
nepeMeHHO. CHcTeMbl HEPaBEHCTB C OAHON IEPEMEHHOM.

Yuca0BbIe MHOKECTBA

MHoxecTBO U ero aneMeHTsl. CriocoObl 3ajaHns MHOXecTBa.PaBHble MHOKecTBa. IlycToe
MHOkecTBO. [lonmMHOkecTBO. Onepanuu Ha MHOKeCTBaMu MinmtocTpaniyus COOTHOLIEHUI
MEXJly MHOXKECTBAMHU € ITIOMOLIBIO AUarpaMm Oiepa. MHOXeCTBa HaTypaIbHBIX, LIETbIX,
paLMOHATBHBIX YHcel. PalroHanbHOE YKCiI0 Kak Apo0b BUA % , [JIe M- LeJ0€ YUCII0, an —

HaTypaJIbHOE, U KaK OeCKOHEUHas epruoaudeckas necaTuunas qpoos. [Ipeacrapnenue 06
MPpALMOHATIBHOM 4Kciie. MHOXKECTBO eHCTBUTENbHBIX uncen. [IpencraBnenue
JEMCTBUTENLHOTO YUCIIa B BUIE OECKOHEUHON HENEPUOIUYECKON IECITUUHON JpOoOH
CpaBHeHue IeHCTBUTENBHBIX uncell. CBs3b MeX 1y MHOKecTBamu N. Z. Q/

DYHKIUU

Yucaosble pyHKUNH

OyHKIMOHATBHBIC 3aBUCUMOCTH MeX 1y BesmmuuHamu. [Torstiue pyakmmn .OyHKIHs KaK
MaTeMaTHYeCcKasi MOJIEIb peaibHOTro mporecca. O0macTs onpeaeneHus U 00JIacTh 3HAYCHUN
¢byukun. Cnoco6s! 3aganus ynkuuu. I'paduk dynkuu. [locrpoenne rpaduxkos GpyHKINI ¢
NOMOIIIBI0 TipeoOpazoBanuii puryp. Hynu dyakium. [IpoMexyTku 3HAaKOTIOCTOSHCTBA (DYHKIIHH.
[TpomexyTKH BO3pacTaHHs U TIPOMEKYTKH YOBIBAHUS (PYHKITUH.

Jlunelinas QyHKIus, oOpaTHas MPONOPLUUOHATBHOCTD, KBapaTUUHast PyHKIUSA, QYHKIUS Y =

VX , ux cBoiicTBa u rpaduKH.
YucJi0BbIE MOCJIE10BATEIbHOCTH

[TonsiTre uncnoBoii nocneaoBarenbHOCTH. KoHeuHble M OECKOHEUHbIE MOCIEeI0BATEILHOCTH.
CrniocoOblI 3a/1aHus IOCTEA0BATENbHOCTU. ApUpMETHUECKAas U TeOMETpUYecKasi IPOTPECCHH.
CaoiicTBa WieHOB apu(METUUECKON U TEOMETPUUECKOM TTporpeccuii. Dopmymsl 0011IeTo ieHa
apu@MeTHYeCcKOil U reoMeTpruecKoi nporpeccuif. @opmysbl CyMMbl N —[IEPBBIX YIEHOB
apudMeTUIeCKOr U reoMeTprudeckoi mporpeccuii. Cymma O€CKOHEUHON T€OMETPUUYECKON
nporpeccuu, y kotopoii |q| < 1. IIpeacrasienne 6€CKOHEYHON TIEPHOINIECKON TECITUIHOM
JpoOu B BHJI€ OOBIKHOBEHHOM JIpOOH.

JIeMEHTDI HDHKJIaIIHOﬁ MAaTCMATHUKH

Matremaruueckoe moaenuposanue. [IponenTHbie pacy€rsl. DopmMyrna CI0KHBIX MPOIEHTOB.
[TpuOmmx€nnbIe BerYKcIeHus. AOCOIIOTHASI U OTHOCUTENbHAs orpemrHocTi. OCHOBHBIE
paBuiia KOMOMHATOPUKH. YacToTa U BEpOSATHOCTD CirydaiiHoro cooritusa. Kiaccuueckoe



olnpeneneHue BepoarHocTu. HauvanbHble cBeneHus o cratuctuke. [IpeacraBienne naHHbIX B
BUIe TaOJIMII, KPYTOBBIX M CTOJOYATHIX AUarpamm, rpapukoB. CraTHCTHUECKUE
XapaKTEPUCTHKH COBOKYITHOCTH JIAHHBIX: CpE/HEee 3HaueHHe, MOJAa, pa3Max, MeJuaHa
BBIOOPKH.

AJiredpa B ICTOPHYECKOM PA3BUTHH.

3apoxieHue ainreopsl, KHUIa 0 BOCCTAaHOBJICHUU M IPOTUBOINIOCTABIEHUN MyXxammena ajb-
Xopesmu. Uctopust popMupoBaHus MaTeMaTHYeCcKOro si3bika. Kak 3apoaunack uaes
KoopauHaT. OTKphITHE UPPAMOHANBHOCTU. W3 HCTOpUM BO3HUKHOBEHUS (popMy a7t
pewieHus ypaBHeHui 3-ii u 4-ii crenenei. Mcropus pazButus nonstus ¢GyHkuuu. Kak
3apoauiachk Teopusi BeposTHocTe. Uucna dubonauun. 3amaga Jl.IIuzanckoro (Pubonayym)
0 KpOJIMKaX.

Coaep:xkaHue Kypca reoMeTpum 7-9 KJ1accoB

[Ipocreiimme reoMeTpruYeCcKue (HUTYPEI

Touka, mpsimas. Otpe3ok, jayd. Yroia. Buabl yrnoB. CMexHble U BEPTUKAJIbHBIE YIJIbL.
Buccexrpuca yria.

Ilepecekaronmecs u mnapauienbHble mnpsmbie. llepnenaukyisgpasie npsmbie. [IpuzHaku
napajuieIbHOCTH NpAMBIX. CBOMCTBA MapauieNbHbIX MPsAMBIX. [lepneHauKkysp u HaKJIOHHAs K
MPSIMOM.

MHOTroyroJapHUKH.

Tpeyronbauku. Buasl TpeyroiapbHUKOB. MeanaHna, OHCCEKTpUcCa, BBICOTA, CPEOHSS JTHHHS
TpeyroibHuKa. [Ipu3Haku paBeHCTBa TPeyrodbHUKOB. CBOWCTBA U MPHU3HAKU PaBHOOEAPEHHBIX
TpeyroiabHUKOB. CepeIHHBIN meprneHAuKysap orpe3ka. CymMma yrioB TpeyroibHUKa. BHemHue
yIIbl TpeyroibHuKa. HepaBeHCTBO TpeyroabHUKa. COOTHOIIEHUS MEXIY CTOPOHAMH M YTIaMu
TpeyronbHuKa. Teopema [Tudaropa.

[TonoGHbIe TpeyronbHUKU. [Ipu3Haku mogo6us TpeyroabHUKOB. TOUKM NepecedeHrs MeinaH,
OMCCEKTPHUC, BBICOT, TPEYTOJIbHUKA, CEPEITMHHBIX EPIIEHANKYIISIPOB CTOPOH TPEYTOJIbHUKA.
CBoiicTBO OHcceKkTpUCH TpeyroibHuKa. Teopema Paneca. MeTpudeckrue COOTHOIIEHHUS B
IPSIMOYTOJIBHOM TpeyrojibHuKe. CHHYC, KOCHHYC, TAHT'€HC, KOTAHT'€HC OCTPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKa U yrioB oT 0 1o 180°. dopMyiibl, CBSI3bIBAIOIIME CUHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC OJHOT'O M TOTO k€ yria. Pemenue TpeyronbHukoB. Teopema
CHUHYCOB M TEOpPEMA KOCUHYCOB.

YerbipéxyronpHuku. [lapamienorpamm. CBOMCTBa M IPU3HAKY MapaJljIeIorpaMma..
[TpsaMoyronbHUK, poMO, KBaapaT, X CBOMCTBa U Mpu3Haku. Tpaneuus. CpeaHss TUHUS
Tpaneuuu u e€ CBOMCTBa.

MHOTOYTOJILHI/IKI/I. BLIHYKJ'ILIC MHOT'OYT'OJIbHUKH. CyMMa YTJIOB BBIITYKJIOI'O MHOT'OYT'OJIBHUKA.
HpaBI/IJ]LHLIC MHOT'OYT'OJIbHUKH.



Iloemopenue:

1. 3akpenums osnadenue zeomempuueckum azvikom. Popmuposanue
cucmemamuy4eckux 3HaHuil.

2. 3axpenumb pazeumue yMeHUIl MOOEIUPOEAMb PeaibHble CUMYAYUU HA A3bIKE
2eomempuu.

OKpPV/KHOCTL M KPVT.

I'eoMeTpHUYecKHe MOCTPOECHUS

OKpy>KHOCTb U Kpyr. DJEMEHTHl OKPY)KHOCTH M Kpyra. lleHTpanbHble W BIUCAHHBIC YIJIBL.
KacarenbHast K OKpy>KHOCTH U €€ CBOMCTBA. B3auMHOe pacrosiokeHue npsMoil U OKpPYKHOCTH.
OnucHHasT ¥ BHOHCAHHAs OKPY)XHOCTH  TpEyrojbHUKA. BrhucanHble W ONMCaHHBIE
YeThIPEXYTOJIbHUKH, UX CBOWCTBA U MPU3HAKU. BriricaHHbIe ¥ ONIMCAaHHbIE MHOTOYTOJIbHUKH.

I'eomerpuueckoe mecto touek (I'MT). CepenuHHbIN NEPHEHAUKYISP OTpe3Ka U OHcceKTpuca
yria kak ['MT.

['eomeTpryeckue MNOCTPOEHUs LUPKYJIeM M JMHEWKOW. OCHOBHBIE 3aJaud Ha IIOCTPOCHHE:
IOCTPOCHHUE YIJIa, PABHOIO JAHHOMY, HMOCTPOCHHE CEpPEIMHHOIO MEPHEeHIUKYJspa JaHHOIO
0Tpe3Ka, IOCTPOEHUE MPSIMOM, MPOXOAIIEH Yepe3 NaHHYIO TOUKY U IepHeHINKYISIPHON TaHHON
OpsSMOM, MmocTpoeHre OMCCEKTpHUCHI AaHHOro yria. IloctpoeHue TpeyrosibHUKa MO 3aJaHHBIM
anemeHTaM. Meron I'MT B 3agadax Ha nocTpoeHue.

HN3MepeHue reoMeTpMYeCKUX BeJIUYMH

I[J'II/IHa OTpPE3Ka. Paccrosnue MECXKAY ABYMA TOUKaMHU. Paccrosinue ot TOUkH 710 HpHMOﬁ.
Paccrosinue MCKAY NapaJlJICJIbHBIMHA IIPSIMbIMU.

IIepumeTp MHOTOYTOJIbHHKA.
JnuHa okpyXHOCTH. [[n1Ha Tyru OKpYKHOCTH.
I'panycHas mepa yria. BennunHa BIMCaHHOTO yria.

[TonsTue maomagu MHOT'OYTOJIbHUKA. PaBHOBennKHe (bl/ll"ypbl. Haxoxaenue nnomaamu KBaapara,
MNpAMOYTOJIbHUKA, ITapaJljieJIorpaMMa, TPpEYroJbHUKaA, TparCnuu.

[TonsTue muomaayu kpyra. [lnomans cekropa. OTHOLIEHHE TUIOIMAAEH MOJOOHBIX QUTYP.

JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH

®opmyna paccTOSHUS Mexay AByMsl Toukamu. KoopaumHaTel cepeMHbl OTpe3Ka. YpaBHEHUE
¢burypsl. YpaBHEHUE OKPYKHOCTH U MPSAMON. YTI0BON KOAPHUIIUEHT MPAMO.

BekTopbl

[Tonsitue BekTopa. Monyinb (anuHa) BekTopa. PaBHble BekTopbl. KosuinHeapHbie BEKTOPBI.
Koopannats! BekTopa. Ci0KeHHE U BBIMUTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOPA HA YUCIIO.
CxkanspHoe pou3BeiIeHne BEKTOpoB. KOCHHYC yria Mex1y AByMsl BEKTOPaMHU.



I'eomeTpuyeckue npeoopa3zoBaHus

[TonsiTue o mpeoOpazoBanuu Gurypsl. [[Bmwkenne Gurypsl.. Bumasl nBrkeHus: GUTyphbI:
napajuieNIbHbIA TIEPEHOC, OCeBasi CHMMETPHsI, TOBOPOT. PaBHbIe dpurypsr. 'omotetns. [Tlogooue

buryp.

JIeMEHThI JOTHKHU

Omnpenenenne. Akcuom u TeopeMsl. JlokazaTenbcTBo. JJokazaTenbcTBO OT MPOTUBHOTO.
Teopema, obpaTtHas nanHoil. HeoOxonumoe 1 goctaTouHoe yciaoBue. YorpedieHue
JIOTUYECKHUX CBA3OKECIU..., MO..., M020d U MOIbKO MO20d.

I'eoMeTpHsi B MCTOPHYECKOM PA3BUTHH.

W3 ucropuu reomerpun, «Hauvana» EBkmmpa. Mcropus nsaroro nocrynara EBkinuna.
Tpuronomerpus — Hayka 00 U3MEpEeHHH TPeyrojabHUKOB. [locTpoeHne npaBuiIbHbBIX
MHOTIOYrojabHUKOB. Kak 3apoaunack naes KoopAuHar.



TemaTuueckoe miianuposanue. Marematuka. S Kiace
5,5 yaca B Hezeno, Bcero 187 yacos;

Conep:xanue yueOHOro MaTepuaJia
KoanuecTBo yacos

T'JIABA 1
HarypanbHble yncia 20
TI'naga 2
CJilokeHue U BLIYUTAHUE 33

HATYPaAJbHbIX YHUCEJI

T'nasa 3
YMHOKEHHE U JeJIeHue 37
HATYPAJIbHBIX YHCEJ
Tnasa 4 18
OO0bIKHOBEHHBIE IPOOH
T'naea 5 48
JecaTnuHblie 1podu
I'maBa 6 12
IloBTOpEHUe U cucTeMATH3AIUSA Y4. MAT.
Hrorosasi koHTpoOJIbHaAsSI padoTa. 1
AHAaJIM3 KOHTPOJIbHOI padoThl. 1

TemaTuveckoe miaHuposanue. Maremaruka 6 kiacc

5 yacoB B Heeno, Bcero 170 gacos.

Cozep:kanue yue6HOro MaTepHuasia Konmyecrso yacos
ITosmopenue 5
I'naga 1

17

JeJJMMOCTh HATYPAJIBHBIX YK CeJI

T'nasa 2 38




Conepxanue y4eOHOro MaTepuasa

KoauuecTBO 4acoB

OObIKHOBEHHbIE IPOOH

I'nasa 3 28
OTHolIeHNS ¥ MPONOPIUH
Inasa 4
PanmoHanbHbIE YHCIA 70
M JeliCTBUA HAX HUMU
IloBTOpPEHME
U cHCTeMATH3alusA 10
y4eOHOro MmaTepuajia
Hrorosasi koHTpoOJIbHaAsSI padoTa. 1
AHaJIN3 KOHTPOJILHOI padoThl. 1

TemaTnueckoe miIaHupoBanue. Ajaredpa 7 kiacc

3 yaca B Heaemo,Bcero 102gaca

Coaepxanue y4eOHOT0

YPaBHEHHIA C ABYMSI

MaTepuajia
KoanuecTBO 4YacoB
Iloemopenue 6
T'naea 1
JInneiiHoe ypaBHeHHe 11
¢ OJIHOI MmepeMeHHOoI
TI'naea 2 51
Ienbie BoIpaskeHus
TI'naea 3 12
DOyHKINH
T'naea 4
CucreMbl JUHEHHBIX 18




Coaepsxanue y4e0HOT0

MaTepuajia
KoanuecTBO 4yacos
nepeMeHHbIMH
Ilosmopenue u cucmemamu3ayus 4
yuebHozo mamepuana.
Hmozoeaa konmponvuasa paboma. 1
AHanu3z KOHmMpoOALHOU padomul. 1

TemaTnueckoe muanupoBanue. Ajareopa 8 kiacc.

3 yaca B Hejeno, Bcero 102y4aca.

Copepxanne yueOHOT0
KonnuecTBo
MaTepuajia 1acos
Iloemopenue 4
I'nasa 1 42
PanmonasbHbie BHIPaKeHHUS
I'naea 2
KBagpaTHble KOpHH. 25
JeiicTBUTEJbHBIEC YUCJIA
I'naea 3 2
KBaapaTHblie ypaBHeHuUsI
IloBTOpEHME
W CHCTeMaTH3alus 5
y4eOHOro MaTepuana
HTorosasi KOHTpOIbHAS padoTa. 1
AHaJHM3 KOHTPOJILHOW padoThlI. 1




TemaTnyeckoe mianupoBanue. Ajreopa 9 kiace

3 Jaca B Hejenmo, 33 y4eOHbIX HeAeau, Bcero 99 yacos.

Copaepxanne yueO0HOT0 KonnuyectBo
4acoB
MaTepuaia

IToBTOpEHHE 4
HepaBencrBa 20
KBagpaTtuunas ¢pyHkuus 34
DJ1eMeHTBI NPUKJIATHOH MAaTEMATHKH 20
YucnoBble NOCI€A0BATEIHHOCTH 17
HToroBoe moBTopeHune 2
Hrorosasi KOHTpoIbHas padoTa. 1
AHaJu3 KOHTPOJILHOW padoThI. 1

TemaTnuyeckoe muianuposanue. I'eomerpus. 7 Kiace
2 Jaca B HEJEII0, Bcero 68 acos.

Coaepxanue y1e0HOT0

KoanuecTBo yacoB
MarepuaJia

T'naea 1
IIpocreiimue
reoMerpuyeckue (pUrypsl 15
M UX CBOMCTBa




Coaep:xanue y4e0HOT0

KoanuecTBo yacoB
MaTepuaja

T'naga 2

18
TpeyrojbHuKu

T'nasa 3
MapanaeasHble npsiMbie. CymMMa yriios 16
TpeyroJibHUKA

I'nasa 4
OKpy:KHOCTB H KPYT. 15
I'eomeTpnyeckue MOCTPOEHHS

IloBTOpenne. O6o0menne
U cUCTeMAaTU3aALUs 4
3HAHMH yYammxcst

HTorosas koHTpoJbHAsSI padoTa. 1

AHaJu3 KOHTPOJbHO# padoTHhI. 1

TemaTnueckoe mianuposanue. I'eomerpus. 8 kiace
2 yaca B HEJeJII0, BCETo 68 4acoB.

Copepxanne yueOHOT0
KonuuyecTBo yacos
MaTepuajia
Iloemopenue 2
I'naea 1 22
YeThIpéXyroabHUKH
I'naea 2
MonoOue TpeyroibLHNKOB 12
I'naga 3
Pemenne npssMoyroJibHbIX 15
TPeyroJbHUKOB
I'nasa 4
MHOroyroaibHUKH. 12
Ilnomagb MHOTOYroJibHUKA
IloBTOpPEHME
W CHCTeMaTH3alus 3
y4ueOHOro MaTepuaia
HToroBasi KOHTpoJIbHasA padoTa. 1




Conaeprxxanue yued0HOI 0

Marepuaia

KoanuecTBo yacoB

AHaJHM3 KOHTPOJbLHOH padoThI.




TemaTnveckoe mianuposanue. I'eomerpus 9 kiace
2 Jaca B HeJiento, 33 yueOHBIX Helleld, BCero 66 4acos.

Conaeprxanue yued0HOI 0
KonuyectBo yacos
MaTepuaJia
Ilosmopenue Kypca 8 knacca. 3
I'naBa 1 13
Pemmenne TpeyroibHUKOB
I'naea 2 8
I[IpaBuiabHBbIE MHOTOYTOJbHUKHU
I'naga 3
JexapToBbl 11
KOOPAHHATHI HA MJIOCKOCTH
I'naga 4
12
BekTopsl
I'nasa 5
I'eomeTpuueckue 12
npeoopazoBaHus
I'maBa 6 2
HauvanbHble cBeleHUs 110
CTepeoOMeTPHH .
I'nasa 7 3
IHoBTOpEHMe.
HToroBasi kOHTpoabLHasi padoTa. 1
AHaJM3 KOHTPOJbLHOW padoThlI. 1




CrnennajnbHble YCJIOBHSI OPraHU3ALHHN Y4eOHOMH

CrnenmnajibHble YCJI0BHS HA ypoKe:

* [IpoaomKUTENBHOCTE y4eOHOM MESATETLHOCTH OOYYAIOUIMXCS C 3aJEPXKKOH ICUXHYECKOTO
pa3BUTHA HA YpOKe cocTaBiisieT He Oosee 40 MUHYT, KOPPEKIIMOHHOPA3BUBAOLIEH 1E€ATEIbHOCTH
— HE MEHee 5 MUHYT.

® KOppeKHI/IOHHO-paSBI/IBaIOH_[aH ACATCIBHOCTE CTPOUTCA Ha OCHOBE HpeﬂMeTHOHpaKTquCKOﬁ
JCATCIIBHOCTH HeTefI, OCYHICCTBIIAKOTCA 4YCPE3 CUCTEMY CICHHUATIbHBIX yl'[pa}KHeHI/Iﬁ n
aaalnTalnuOHHO-KOMIICHCATOPHBIX TCXHOJ’IOFI/II‘/'I, BKJIFOYAIOT HWI'POBBIC H 3aHUMAaTCIIbHbIC
MOMCHTHI:

1) uHauBHIyaTbHBIEC (KOHCTPYKTOP, YIIPAKHEHUS Ha BHUMaHUE, iaThopma Yau.py u ap.)

2) mapHO-TPYIIOBBIC (aIaTUPOBAHHBIN (HOPMAT «IOMHUHO», «KYOHK», «MOPCKOW OOW»; UIpBI
«CrnoBecHoe J10TO», «JInuHas TeppuTopusi» u ap.)

CnennajbHble YCJIOBHS TNpPOBedeHHs] TeKylleii W MNPOMEKYTOYHOH AaTTecTaluu
o0yuawmuxcs ¢ 3[1P Bkioyaior:

* 0coOyr0 GopMy OpraHuzalMy arTecTaluu (B Majod TpyIIe, WHIMBHIYAIbHYIO) C YYETOM
0c00BIX 00pa30BaTENbHBIX MOTPEOHOCTEH W WHAMBHIYAIBHBIX OCOOCHHOCTEH OOYYarOIIMXCS C
3I1P;



* MIPUBBIYHYIO OOCTAHOBKY B Kjiacce (MMPUCYTCTBUE CBOETO YUUTENS, HATMYNE TTPUBBIYHBIX
JUIsE O0ydaroluXcsi MHECTHUECKHUX OIOp: HArJBIIHBIX CXeM, MIabJOHOB O0IIero Xxopia
BBITIOJTHCHUS 3a/1aHUH );

* IPUCYTCTBUE B Hadase paboThI ATara OOIIEeH OpraHu3aluy eI TeIbHOCTH

* aJanTHPOBAHUEC HMHCTPYKIMH C Y4ETOM OCOOBIX OOpa30BaTEIbHBIX MOTPEOHOCTEH U
UHIUBUAYAIBHBIX TpyAHOCTEN oOyuatomnuxcs ¢ 311P:

— ynpoiueHue GopMyJIHPOBOK 110 TPAMMAaTHYECKOMY M CEMaHTUYECKOMY O0(pOPMIICHUIO;

— YIPOILIEHHE MHOIO3BEHBEBOM HWHCTPYKLUHU IIOCPEACTBOM JIEJIEHUS €€ Ha KOPOTKHUE
CMBICJIOBBIE €IMHULIBI, 33JAI0LIUE IT0ATANHOCT (II0IIAr0BOCTh) BBIIIOJIHEHUS 3aJaHUS;

— B JOOIIOJIHCHHE K MMMCbMEHHOM HHCTPYKIMU K 3aJaHHIO0, IIpU HCO6XOIII/IMOCTI/I, OHa
AOIMOJIHUTCIIBHO TIPOYUTBIBACTCA II€AaroroM BCIYX B MCHJICHHOM TEMIIE C YCTKUMU
CMBICJIOBBIMHU aKIICHTAMU,

* IpM  HEOOXOJMMOCTHM  aJanNTUPOBAHME TEKCTa 3aJaHusi C  Y4ETOM  OCOOBIX
0o0pa3oBaTeNbHBIX MOTPEOHOCTEH M WMHAMBUAYAIbHBIX TpyaHocTed oOyuwaroutuxcs c¢ 3I1P
(Oonee kpymHBII WIPUPT, YETKOE OTTPAHUUEHUE OJJHOTO 33/I1aHUS OT JPYTOro;

yrpoiieane GopMyTUpOBOK 3aaHuUs 10 TPAMMATHYECKOMY M CEMaHTHYECKOMY O(OPMIICHHIO
v JIp.);

* pu HEOOXOINMOCTH Mpe0CTaBIICHUE muddepeHIIPOBaHHON IIOMOILIH:
CTUMYJIUPYIOIICH (omoOpeHnue, SMOIMOHAIbHAS MO/IJICPKKA), OpraHu3yoIen
(npuBIeUEHHE BHUMAaHMS, KOHIICHTPUPOBAHKME Ha BBINIOJIHEHHH PAOOThI, HATIOMHHAHUE O
HE0OXOIMMOCTH CaMOTIPOBEPKH ), HATIPABIIAIOIIEH (TIOBTOPEHNE U Pa3bsICHEHNUE HHCTPYKIIHH
K 3aJIaHHI0);

® YBCJIMYCHUEC BPEMCHU HA BBIITIOJIHCHUEC SaI[aHHﬁ;

* BO3MOXKHOCTh OpraHM3aluu KopoTkoro mnepepbiBa (10-15 MuH) npu HapacTaHUM B
MOBEJCHUM peOeHKa MPOSBICHUN YTOMIIEHUS, UCTOUICHHsA. Tekymas U IpOoMEXyTOouyHas
aTTecTallis Ha YpPOBHE HayaJlbHOrO OOINEro o0pa3oBaHUs MPOBOAMUTCA C YYETOM
BO3MOYKHBIX crieruduueckux TpyaHocteil pedbenka c 3I1P.

BreiBon 00 ycmemnoctu oBianeHusi conxepxkanueM AOOIT OOO penaetcs Ha OCHOBAHHH
MOJIOKUTETBbHON UHANBUAYATbHON TMHAMUKHY.

Kputepun 1 HOpMBI OLIEHKH pe3yJIbTaTOB OCBOEHHUS YUEOHBIX MPOrpaMM OOYYarOUIUMHUCS C
3[IPmo mpeameramM OTpakeHbI B MOJIOKEHUM 00 OLEHMBAaHUU 00pa30BaTeIbHBIX JOCTHXKEHUN
MOBY «AnekcuHcKasi Cpeassisl IKOoIay.



