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Ilnanupyemble pe3yabTaThl

BorinyckHUK Hay4yuTcs B 5-6 kiaccax (i MCNOJIb30BAHUSA B NMOBCEAHEBHON KU3HHU
U o0ecrevyeHus BO3MOKHOCTH YCIELIHOT0 MPO/I0J/:KeHUs1 00pa3oBaHus HA 0230BOM YPOBHe)

e OnepupoBaTh Ha 0a30BOM yPOBHE' MOHATHUSAMU: MHOKECTBO, JJIEMEHT MHOKECTBA,
MOIMHOK€ECTBO, TPUHAIIIEKHOCTH;

® 33/1aBaTh MHOKECTBA MEPEUUCICHUEM UX IJIEMEHTOB;

® HAXOAWTH NepeceueHne, 00beIMHEHHE, TOJIMHOKECTBO B MPOCTEUIITNX CUTYAIIUSX.
B noBceHeBHOM KU3HM U MPU U3YYEHUH JAPYTUX NMPeIMETOB:

® pacno3HaBaTh JJOTMUECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSATUSMHU: HATYypaJbHOE YHUCIO, LIEJIO0€ YHUCIIO,
OOBIKHOBEHHAs! P00k, NeCATUYHAS IPOOb, CMEIIAaHHOE YHCIIO, PAIIMOHAIBHOE YUCIIO;

® UCIIOJIb30BaTh CBOMCTBA UKCEN U NPAaBUIA ACHCTBUN C PAllMOHAIILHBIMU YHCIAMU HpPU
BBIIOJIHCHHH BBIUHMCIICHHUM;

® UCIIOJIB30BATh MPU3HAKHU JEIUMOCTH HA 2, 5, 3, 9, 10 npu BHIIIOJIHEHUH BBIUUCICHUN U
pEIICHUHN HECIOXKHBIX 3a/1a4;

® BBINIOJIHATH OKPYIJICHHE PAllMOHATBHBIX YHCENI B COOTBETCTBUHU C MIPaBUIIAMU;

® CpaBHUBATh PAllMOHAJbHBIE YHCTIA.
B noBceqHeBHOM KU3HU U NIPU U3YYEHUH APYTUX MPeIMETOB:

® OIICHUBATH PE3YJIbTAThl BHIYUCICHUHN MPU PEIICHUH MPAKTUYECKUX 3a]1a4;

® BBHINOJIHATH CPABHEHUE YHCEIT B PEAIbHBIX CUTYAIIMSIX;

® COCTaBJISITh YMCJIOBBIE BBIPAKEHMS MPU PEIICHUU MPAKTUUECKUX 3a7ad U 3aJad U3
JIPYTHX YY4EOHBIX MTPEIMETOB.
CrarucTuKa ¥ Teopusi BepOsATHOCTE

o [IpencraBisTh JaHHBIC B BUJE TAOJHII, JHATPaMM,

e uynuTaTh UHGOPMAIIUIO, IPECTABICHHYIO B BUJIE TAOIHIIBI, TUATPAMMBI.
TekcToBble 3a1a4UN

e Pemrath HECIOXHBIE CIOKETHBIE 3a/ladyd pPa3HBIX THUIOB Ha Bce apudMeTudeckue
JIeHCTBHS,

® CTPOUTH MOJIENb YCIOBHS 3aqaud (B BUAC TaOIHUIIBI, CXEMBbI, PHCYHKAa), B KOTOPOH

JaHbl 3HAUYCHUA ABYX U3 TPCX B3AaMMOCBA3AHHBIX BCJIWMYWH, C HCIIbIO ITIOMCKA PCHICHUA 3a1a4u;

1 3nech u nanee — pacno3HaBaTh KOHKPETHBIE IPUMEPDI OOIIMX TIOHATHIA [0 XaPAKTEPHBIM IPU3HAKAM, BBIIIOJHATH
JIEHCTBUS B COOTBETCTBUU C OIPEIEICHUEM U IIPOCTEUIIUMU CBOMCTBAMH MTOHITHM, KOHKPETU3UPOBATh IPUMEPaMU
o011Me MOHATHSI.



® OCYIIECTBIATH CIIOCOO TMOMCKA PELICHUs 3a/1aud, B KOTOPOM pacCyXICHHE CTPOUTCS
OT YCJIOBHUS K TPEOOBAHUIO MM OT TpeOOBAHUS K YCIOBHUIO;

® COCTaBIATH IJIaH PELICHUS 3aJauu;

® BBIJCIATH dTAlbl PEIICHUS 3a/1a4H;

® MHTEPIPETUPOBATH BHIYUCIUTEIbHbIE PE3YJIbTATHI B 33/1aU€, HCCIEeI0BATh OIYYEHHOE
peleHue 3aauy;

® 3HATh Pa3iMyuUe CKOPOCTEeH 00BEKTa B CTOAYEH BOJE, MIPOTUB TEUEHUS U MO TEUYCHUIO
peKu;

® pemiaTh 33/1a4M HA HAXOXK/IEHUE YaCTH YHCIIA U YUCIIA TI0 €0 YacTH;

e pelaTh 3a/1a4M pa3HbIX TUIOB (Ha paboTy, Ha MOKYINKH, Ha IBUKEHUE), CBA3BIBAIOIIUX
TPU BEJIMYHMHBI, BBIIEISATH 3TU BETMYUHBI U OTHOILIECHUS MEXLy HUMU;

® HaxOJUThb HPOIEHT OT YUCIA, YUCIO IO MPOLEHTY OT HEro, HaXOIUTh MPOLEHTHOE
OTHOILLICHHE JBYX YHCEN, HAXOAUTh INPOLEHTHOE CHWKEHHE WIM IPOLEHTHOE IOBBIIICHNE
BEJIMYMHEI;

® pelIaTh HECIOXKHBIE JIOTHYECKHE 3a/1a41 METOJIOM pacCy KACHHH.
B noBceHeBHOI KM3HM M NIPH U3YYeHUH APYTHX MPeIMeTOB:

® BBIJABUraTh THIIOTE3BI O BO3MOXHBIX TPEACTHHBIX 3HAUYCHHSX HMCKOMBIX BEIMYHH B
3ajaye (AenaTh NPUKHUIIKY)
Harasainasi reomeTpust
I'eomerpuueckue Gurypsl

¢ OmnepupoBarh Ha 6a30BOM YpPOBHE MOHATHAMHM: (UTypa, TOUKA, OTPE3OK, Mpsmasi, JIyd,
JIOMaHasi, yrojl, MHOrOyrOJbHHK, TPEYTOJIbHUK U YETHIPEXYTOJIbHUK, MPSIMOYTOJILHUK U KBaJparT,
OKpPYKHOCTb M KpPYT, IPSMOYTOJIbHBIA Tapaiuienenurnesn, Ky0, map. M3o0paxkaTh n3ydaemble
(GUTypBI OT PYKH ¥ C TIOMOIIBIO JIMHEHKU U ITUPKYIISL.

B noBceaHeBHOI :KM3HM ¥ IPU U3YUYEHHUH IPYTUX NPeAMETOB:

® peraTh NPaKTHYECKUE 3a/1a4M ¢ IPUMEHEHUEM MPOCTEHIINX CBOUCTB QUTYp.
N3mepennst 1 BbIYHCIEHHS

® BBIIOJHATH W3MEPEHHE JJIMH, pPACCTOSIHUM, BEJIWYMH YIJIOB, C IOMOUIbIO
UHCTPYMEHTOB JIJISl U3MEPEHUI JJIUH U YTIIOB,;

® BBIYHCIATH [UIOIMIAH MPSIMOYTOJIBHUKOB.
B noBceHeBHOM KM3HHM M NIPH U3Y4YEHUH APYTHUX NPEIMETOB:

® BBIYHCIATH PACCTOSIHMS HAa MECTHOCTH B CTAaHAAPTHBIX CUTYalUsX, IUIOIIAIH

IPSIMOYT OJIBHUKOB;



® BBLINONHITH MPOCTEHIINE MOCTPOCHUS U M3MEPEHUS HAa MECTHOCTH, HEOOXOIMMBIC B
peaNbHON KU3HU.
Hcropus MaTeMaTHKHU

® OIKCHIBATh OTJICIBHBIC BBIAAIOIIACCS PE3YJIbTATHI, TOJTYYCHHBIE B XOAC Pa3BUTHUS
MaTEeMaTHKHU KaK HayKH;

® 3HATh NMPUMEPHl MATEMATHUYECKUX OTKPBITUN M MX aBTOPOB, B CBSI3M C OTCUCCTBCHHOU
Y BCEMUPHOM UCTOPHUEH.
BbInyCKHUK MOJYYHT BO3MOKHOCTH HAYYHTHCA B 5-6 Kiiaccax (1J1s1 odecrnedeHust
BO3MO’KHOCTH YCIIEIIHOT0 NMPOJ0JIKEHUsA 00pa3oBaHusi HA 0a30BOM M yIJ1yOJI€eHHOM
YPOBHSX)
DJieMeHThI TEOPUU MHOKECTB M MATEMATHYECKOI JTOTHKH

o Onepuposamv® NOHAMUAMU. MHOICECMEBO, XAPAKMEPUCTUKY MHOICECMEA, d1eMeHn
MHOJICECMBA, — nycmoe,  KOHeuHoe U  OeCKOHeuHoe  MHOJHCeCmB0,  NOOMHOICECMBO,
NPUHAONEHCHOCTb,

®  onpedenimv  NPUHAONEHCHOCMb — JAEMEHMA  MHOMNCECm8y,  00beOUHeHUlo U
nepeceveHur) MHONCEeCm8,; 3a0a8amb MHONCECME0 C NOMOUWbIO NepeyUCiIeHUs D1eMeHmMOs,
CNI0BECHO20 ONUCAHUA.
B noBce1HeBHO KU3HHU M TPH U3YUYEHHUH JAPYTUX MPeIMETOB:

® PACNO3HABAMb N02UYECKU HEKOPPEKMHbLE BbICKA3bIBAHUS,

® CMPOUMb YenouKu YMO3aKIOUeHUl HA OCHO8E UCNOIb308AHUS NPABUTL IOCUKU.
Yucna

o Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCIO, MHONCECHBO HAMYPAIbHLIX YlUCel,
yenoe Yucio, MHONICECMBO YeblX Yucel, 00bIKHOBEHHAsE Opobb, 0ecaAmudHas opoodb, cCMEeUlaHHOe
YUCO, PAYUOHANILHOE  YUCIO, MHOMCECME0  PAYUOHANbHLIX — YUCel, 2eoMempuyeckas
uHmepnpemayusi HamypaibHulX, YeavlX, PayuoOHAIbHbIX,

®  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3aNUCU HAMYPATLHO20 YUCTA,

®  GLINONHAMb GbIYUCIEHUS, 8 MOM YUCTe C UCNONb308AHUEM NPUEMO8 DAYUOHANbHBIX
8blyUCIeHULl, 0D0CHOBbIBAMb AICOPUMMBL BbINOJIHEHUST OeUCBULL,

® ucnonvzosams npuzHaku oenumocmu ua 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmur u
npou3zeedeHUs: Yucea npu 8bINOJIHEHUU BLIYUCICHUN U peueHuU 3a0ay, 000CHO8bIBANMb NPUSHAKU
oenumMocmu;

®  BLINONHAMb OKPYIleHUE PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNOpsA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 BUOE 0OLIKHOBEHHBIX U OeCAMUYHbIX OpoOell;

2 351ech U ajee — 3HaTh ONpeeleHUe IOHATUS, yMETh MOSCHATL €r0 CMBIC], yMETh MCIOIb30BaTh IIOHATUE H €r0
CBOMCTBA MpHY MPOBEICHUH PACCYXKACHUI, JOKA3aTeNbCTB, PEICHUH 3a/1a4.



o naxooumv HO/[ u HOK uucen u ucnonv3oeams ux npu pewieHuu 3a04a .

®  onepupoeamv nouAmMuUeM MOOYIb YUCIA, eOMEeMPUYEcKas UHmMepnpemayus Mooy
yucaa.
B noBceHeBHOI ;KM3HU U NPU W3YYE€HUH IPYTUX MPEIMETOB:

®  NpUMEHAMb NPAGULA NPUOTUINCEHHBIX GLIYUCICHUL NPU peuleHuy NpaKmuiecKux
3a0a4 U peweHuY 3a0a4 Opy2ux y4eOHvIX npeomemos;

®  GLINOIHAMb CPABHEHUE pPe3YIbMAamos GbIYUCICHUL NPU peuleHul NpaKmudecKux
3a0au, 8 MOM HUC/ie NPUOTUICEHHBIX BbIUUCTICHULL

®  COCMABIAMb YUCTIOBbIE BbIPAICEHUS. U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
NPAKMUYECKUX 3a0a U 3a0ay u3z Opyeux y4eOHvlx npeomemos.
YpaBHeHUs 4 HEPABEHCTBA

o Onepuposamv NOHAMUAMU. PABEHCMBO, YUCI0B0€ PABEHCMBO, YPABHEHUe, KOPEeHb
VPaHeHUsl, peuieHue YPagHeHUsl, YUCTI080€ HEPABEHCHIEO.
CrarucTuKAa ¥ Teopusi BePOSATHOCTEM

e  Onepuposamv nouwamuaMmu: cmoaouamvle U Kpy2oeble OUaAPaAMMbl, MadIUYbl
O0aHHbIX, cpedHee apugmemuieckoe,

®  u3sIEKaAmMb, UHDOPMAYUIO, NPEOCNABIEHHYIO 8 MAOIUYAX, HA OUACPAMMAX;

® cocmaeiames madaUYbl, CMPOUMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceHeBHOI ;KM3HU U NPU U3YYE€HUH IPYTUX MPEIMETOB:

®  u3gIEKaAmMY, UHMeEpPNpemuposams u npeobpazosvieams unghopmayuio,
NPeOCmMasieHHYI0 8 MAOIUYAX U HA OUASPAMMAX, OMPAXCAIOWYIO CEOUCMEA U XAPAKMEPUCTNUKU
PEAIbHBIX NPOYECCO8 U S8NEHUIL.
TekcToBbIE 321241

e Pewambv npocmeie U CIOJNHCHble 3A0AYU PA3HLIX MUNOS, a4 MAaKdice 3a0ayu
NOBbIULEHHOU MPYOHOCMU

®  UCNONB308aMb PA3HbIE KPAMKUE 3aNUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay OJisl
HOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  3Hamb U NPUMEHAMb 004 Cnocoba NOUCKA peuwleHus 3a0ay (om mpebosanus K
YCIOBUIO U OM YCNI08US K MPeO0BAHUIO),

®  MOOenUpOo8amsb pacCcyHcOeHUs npu NOUCKe peueHus 3a0a4 ¢ NOMOWbIO epag-cxembl,

®  gvI0enAMb IMANbL peuleHUs 3a0aiU U CO0epAHcAHUe KAHCO020 IMand;

®  UHMEPNPemUpPoOsamsv  BLIYUCIUMENbHbIE Pe3yIbmamsl 6 3adaue, UCCIe008amb

noJjly4eHHoe peuteHue 3a0a1¢u;



®  QHAMUBUPOBATL  BCEBOIMOMNCHbIE —CUMYAYUU  B3AUMHO20  PACHOJIONCEHUSI  O8YX
00beKmMo8 U U3MeHeHUue UX XApaKkmepucmuk npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peuleHuu 3a0ay Ha O0sudiceHue 08YX 00beKmo8 KAK 6 O0O0HOM, maxK u 8
NPOMUBONOLONCHBIX HANPABTICHUSIX,

®  UCCNe008amb BCEBOIMOICHBIE CUMYAYUU NPU PEUeHUU 3a0a Ha 08UIICEHUE NO PeKe,
paccmampueams pasnvle CUCeMbl Omcyema,

®  pewamsb pazHOOOpA3Hble 340U «HA HACMUY,

® pewamsb u 0O0CHOBLIBAMb C8OE peuleHUe 3a0ay (8blOesimb MAMeMamuidecKyro
OCHOBY) HA HAXOJICOCHUEe YACMU YUCAA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICId
opoou;

®  0CO3HABAMb U 0OBACHAMb UOSHMUYHOCMb 3A0aY PA3HBIX MUNOE, CEAZBIBAIOWUX MPU
genuyUnbl (Ha pabomy, Ha NOKYNKU, HA OBUMCEHUE), GblOeNAMb MU BEIUYUHbI U OMHOULEHUS
MedHCOy HUMU, NPUMEHAMb UX NpU peuleHul 3a0ay, KOHCMPYyupoeamv cOOCMEeHHble 3a0auu
VKA3AHHBIX MUNOS.
B noBce1HeBHO KU3HHU M IPH U3YYEHHUH JAPYTUX MPeIMETOB:

®  guldenamb Npu peueHun 3a0ay Xapakmepucmuku pPaccMampueaemol 6 3adaue
cumyayuuy, OmiuyHvle Om pedabHbiX (me, Om KOMOpbIX Ad6Cmpasuposaliucy), KOHCMpYuposams
HOBble CUMYayuu ¢ Y4emoM SMux Xapakxmepucmux, 8 4acmHOCMU, NPU peuleHuu 3a0ay Ha
KOHYEeHmpayuu, y4umoléams ni0mMHOCHb 6eUjecmad;

®  pewams u KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUsL PEATbHBIX CUMYAYUL,
8 KOMOpbIX He mpedyemcsi MOUHbIL BbIYUCTUMETbHBI PE3YIbman,

®  pewams 3a0a4u HA OBUINCEHUE NO PeKe, PACCMAMPUBAS PA3HblEe CUCMEMbL OMCYemd.
Haruasignas reomerpus
I'eomeTpuueckue purypsl

e [/I361exkamb,  uHmepnpemupogamv U  nNpeobpaz0evieamv  UHGOPMAYUIo O
2eomempuyeckux ueypax, npeocmasieHHyo Ha YepmerHcax,

®  u3obpadxcamev uzyuaemvie Queypbl Om pYKU U C HOMOWDIO KOMNbIOMEPHbIX
UHCMPYMEHMO8.
M3mMepeHusi 4 BIYUCTIEHHS

®  GLINOAHAMb UBMeEpeHUe ONUH, PACCMOAHUL, BeIUYUH  Y2l08, ¢ NOMOWDBIO
UHCMPYMEHMO8 011 USMEPEHULL ONUH U Y208,

o BLIUUCTAML NIOWAOU NPAMOY2OJLHUKOS, KBAOPAmMOos, 00beMbl NPIMOY2OIbHbIX
napasnenenuneoos, Kyoos.

B noBcerHeBHOM KU3HHM M IPH U3YYCHHUH APYTUX NPeIMeTOB:



®  BLIYUCTAMb PACCMOAHUA HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUsaX, Niouaou
VUACMKO8 NPAMOY20JIbHOU PopMbl, 00bEMbl KOMHAM,
®  BBLINOIHAMbL NpOCMeluue NOCMPOEHUs HA MeCMHOCMU, HeoOX0o0uMbvle 6 pealbHOU
JHICU3HU,
®  OYeHUBamMb pazmepvl PeabHblX 00BEKMOE OKPYICAIOUe20 MUpPQ.
Hcropus MaTeMaTHKHU
o Xapakmepuzoeamv — 6K1A0  BbIOAIOWUXCS — MAMEMAMUKOE 6  pa3eumue

mamemamurku U UHbIX HAYUYHbLX obnacmel.

BorinyckHUK HAy4YuTCs B 7-9 Ki1accax (sl MCIOJIb30BAHUS B MOBCEHEBHOM KU3HU U
o0ecre4yeHUs1 BO3MOKHOCTH YCIIELIHOT0 MPOA0JIKeHUs1 00pa3oBaHus HA 0a30BOM YPOBHe)
DJIeMEeHThI TEOPUM MHOKECTB M1 MATEMATHYECKOM JIOTUKH

e OmnepupoBaTh Ha 6a30BOM YpOBHE® MOHATHSAMH: MHOXECTBO, JIEMEHT MHOKECTBA,
MOIMHO>KECTBO, TPUHAIICKHOCTH;

®  337]aBaThb MHOKECTBA MEPEUUCIECHUEM HX PJIEMEHTOB;

® HaxOJUTh NepecedeHue, 00beAMHEHUE, ITOIMHOKECTBO B IPOCTEHIITNX CUTYAIIUAX;

e omnepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHSMH: OIpEACNiCHUE, aKcHuoMa, TeopeMma,
JI0Ka3aTelIbCTBO;

® TIPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI JIJIsl TOATBEPKIEHUS CBOUX BBICKA3bIBAaHUH.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH JAPYTUX NPeIMETOB:

®  WCIOJIb30BaTh TpaduyecKoe MPEACTaBICHHE MHOXKECTB [IJISi ONMUCAHUS PEabHBIX
MIPOIIECCOB U SBJICHHM, IPH PEIICHUH 331249 IPYTUX YICOHBIX TPEIMETOB.
Yucaa

e  OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHUSIMH: HATYPAIbHOE YHCIIO, IEJIOE YUCIIO,
OOBIKHOBEHHas1 JpoOb, JecATHYHAs JApoOb, CMEIIaHHAas JpoOb, pPAIMOHAIBLHOE YHUCJIO,
apudMeTHUECKUN KBaIpaTHBIH KOPEHB;

®  JCIOJIb30BaTh CBOMCTBA YUCEN U NMPaBUJIA AEHCTBUN MTPHU BHIMIOJHEHNUN BHIYUCIICHHI;

®  HCMOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN
Y PEILIEHUH HECIOXKHBIX 3a]1a4;

®  BBINOJHATH OKPYTJICHUE PAIMOHAJIBHBIX YHCET B COOTBETCTBUU C MPABUIAMH;

L4 OLCHUBATL 3HAUYCHUC KBAAPATHOI'O KOPHS U3 MOJIOKUTCIIBHOI'O HEJIOr0 YUCia;

®  pacro3HaBaTh pallMOHAJIbHBIE U UppaIOHATbHBIC YHUCTIA;

% 31ech U masee — pacno3HaBaTh KOHKPETHBIE IPUMEPbI OOIIMX TIOHATHIA [0 XapaKTEPHBIM IIPU3HAKAM, BBIIIOJHATH
JIEHCTBUS B COOTBETCTBUU C OIPEIEICHUEM U IIPOCTEUIIUMU CBOMCTBAMH MOHATHM, KOHKPETU3UPOBATh IPUMEPaMU
o011Me MOHATHSI.



®  CpaBHUBATH YHUCIIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX MPeIMETOB:

®  OLICHUBATh PE3YJIbTAThl BHIYMCICHHUM MPU PEIICHUH MPAKTUYECKUX 3a/a4;

®  BBINOJHATH CPABHEHHE YKCET B PEATbHBIX CUTYALIMSIX;

®  COCTaBJISITh YMCJIOBBIE BBIPAKECHUSI MPU PELICHUU MPAKTUYECKUX 3a7ad U 3a7a4d U3
JIPYTHX Y4EOHBIX MPEIMETOB.
ToxaecTBeHHbIE IPe00pPa30BaAHUS

e BrinosHATE HECIOXKHBIE NpeoOpa3oBaHMs AJI BBIYMCIEHUS 3HAYEHUN YMCIIOBBIX
BBIDAKECHMM, CONEP/KAIMX CTEINEHW C HaTypaJbHBIM II0KAa3aTelIeM, CTEINEHHU C IEJIBIM
OTPHULIATEIIbHBIM NIOKA3aTelIeM;

®  BBLINOJHATh HECJOXKHBIE MPEeoOpa30BaHUS LIETIbIX BBIPAXKEHUI: pacKpbIBaTh CKOOKH,
MIPUBOIUTH MOAOOHBIE CIaracMble;

®  HCIOJIb30BaTh (DOPMYJIBI COKpPALIEHHOIO YMHOXEHHUS (KBaApaT CYMMBI, KBaapaT
pPa3HOCTH, PA3HOCThH KBAJIPATOB) AJIsl YIIPOILIEHUS BEIYMCICHUN 3HAYEHUI BBIPAKEHUH;

e  BBLINOJHATH HECJOXKHBIE MPeoOpazoBaHusl JPOOHO-TMHEHHBIX BBIPAKECHUH U
BBIPXKEHHM C KBaJPaTHBIMU KOPHSMH.
B noBce1HeBHOM KU3HM U MPU U3YYEHUH JAPYTUX NMPeIMEeTOB:

®  [IOHMMAaTh CMBICII 3aMCH YKCIIa B CTAHJAPTHOM BH/IE;

e  omepupoBaTh Ha GA30BOM YPOBHE MOHSATHUEM «CTAaHAAPTHAS 3AMUCH YHCIAY.
YpaBHeHUsI M HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM ypOBHE HOHSATHSIMM: PABEHCTBO, YHCIIOBOE PaBEHCTBO,
YPaBHEHHE, KOPEHb YpPaBHEHMS, PEIICHUE YpPaBHEHMs, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelLIeHre HEPABEHCTBA;

®  [IPOBEPATH CIPABEIIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pelarh JIMHEHWHBIE HEPaBEHCTBA M HECIIOKHBIE HEPABEHCTBA, CBOIALIMECST K
JIMHEWHEBIM;

®  pemaTh CUCTEMBI HECIIOKHBIX JIMHENHBIX YPABHEHU, HEPABEHCTB;

®  MPOBEPATH, ABJSAETCS U TAHHOE YUCIIO PEUICHHEM YpaBHEHUs (HEPABEHCTBA);

e  pemiath KBaJpaTHBIE YpaBHEHUS MO (HOpMyIie KOpHEH KBaAPAaTHOTO YPABHEHHUS,

e  1300paXkaTh peuIeHs] HEPABEHCTB U UX CUCTEM Ha YHCIOBOU MPSIMOH.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH APYTUX NMPeIMETOB:

®  COCTaBJISITh M pPEIIATh JUHEHHbIE YPABHEHUS NPU PELICHUU 3a/1a4, BOZHUKAIOIIUX B
JIPYTUX Y4eOHBIX MPEAMETaX.

DOyHKIUHA



e HaxonuTh 3HaueHHe QYyHKIMH MO 33JaHHOMY 3HAUYEHUIO apryMEHTa;

® HAaXOAUTh 3HAYEHHE ApryMEHTa IO 3aJaHHOMY 3HAU€HHUIO (DYHKLUH B HECIIOKHBIX
CUTYaLUsX;

®  ONpeleNsATh IOJOKEHUE TOYKM IO €€ KOOpAMHATaM, KOOpAMHATBl TOYKHU IO €€
HOJIOKEHUIO HAa KOOPJAMHATHOU INIOCKOCTH;

e 10 rpaduky HaxXoAuTh OO0JACTH ONpEAETCHUS, MHOXECTBO 3HAYCHUH, HYIH
(GYHKIMH, TPOMEXKYTKM 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pAacTaHUs M  yOBIBaHHA,
HauOoJIbIlIee U HAMMEHbIIee 3HaUeHUs (PyHKINU;

e  cTpouTh rpaduK JUHEHHON QyHKINY;

®  [IPOBEPATH, SABJSAETCS JIU JaHHBINA rpaduk rpaduKoM 3alaHHON QYHKIMY (JTMHEHHOH,
KBaJIpaTUYHOM, 00paTHON MPONOPIUOHATILHOCTH);

e onpeneNsaTh NPHUOIMKEHHbIE 3HAYEHUS] KOOPJIMHAT TOYKH IEepeceueHus: rpapukoB
GyHKIIHIA;

e omnepupoBaTb Ha  0a30BOM  ypOBHE  MOHSTHSMH:  IOCJIEJOBATEIbHOCTb,
apudmeTnyeckas mporpeccus, reoMeTpuieckas mporpeccus;

e pemath 3a7auyd Ha NPOrPECCUU, B KOTOPBIX OTBET MOKET OBITh IOJy4YeH
HENOCPECTBEHHBIM I0JICUeTOM 0€3 MpUMeHEeHUs (HopMyJI.

B noBceiHeBHOM KU3HM M IPH U3YUYEHHUU APYTUX NPeIMETOB:

®  UCMOJB30BaTh 'paMKU peabHBIX MPOLECCOB U 3aBUCUMOCTEH IS ONpeNieeHus ux
CBOMCTB (HamOOJIbIIME M HAWUMEHBIIME 3HAYEHUS, MPOMEXYTKH BO3pAacTaHUs U yObIBaHMA,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENBHBIX 3HAUEHUH U T.11.);

®  UCNOJNB30BaTh CBOWMCTBA JTMHEWHOW (YHKIMHU U ee TpaduK MPH PEUICHUH 3a1ad W3
JPYTUX y4eOHBIX TPEMETOB.

CraTHCTHKA M TeopHs BEPOSITHOCTEH

e lIMerp mpeAcTaBleHHE O CTAaTUCTHUYECKHUX XapaKTEPUCTHKAaX, BEPOSITHOCTHU
CJIy4aifHOr0 COOBITHSI, KOMOMHATOPHBIX 337a4ax;

e pemarb [poCTeHIIME  KOMOMHATOpPHbIE  3aJadyd  METOJOM  MpPSIMOrO M|
OpraHU30BaHHOTO nepedopa;

®  NPEJCTaBIATH JaHHbIE B BUJE TAOJUII, AMAarpaMM, rpauKoB;

e  yyTaTh UH(OPMAIHIO, TPEICTABICHHYIO B BUJI€ TaOIUIIbI, AUArPaMMBbI, rpaduka;

®  ONpEeleNsITh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKN YHCIIOBBIX HA0OPOB;

®  OLEHUBATh BEPOSTHOCTh COOBITHS B MPOCTEUIINX CITydasiX;

®  UMETb NPEJCTABICHNUE O POJIM 3aKOHA OOJBIINX YHCET B MACCOBBIX SIBICHUSX.

B noBceiHeBHOM KU3HM M IPH U3YUYEHHUU APYTUX NMPeIMETOB:



®  OLIGHUBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METO/IOM Iepedopa;

e UMETh MPEJICTaBICHHE O POJHM MPAKTUYECKH JIOCTOBEPHBIX M MalIOBEPOSTHBIX
COOBITHI;

®  CpaBHUBATb OCHOBHBIE CTaTUCTHYECKHE XapaKTEPUCTUKH, MOIYUYEHHBIE B IIPOLIECCE
pellIeHns] IPUKIAJHON 3a/1auu, U3YUEHMsI pEaJIbHOTO SIBJICHMS,

®  OILICHUBATH BEPOSATHOCThH PEAITBHBIX COOBITHI U SIBIICHUI B HECIIOKHBIX CUTYALUSX.
TexcToBbBIE 3a1a4H

e Pemare HECIOXKHBIE CIOKETHBIE 33aa4d PA3HBIX THIIOB HAa BCe apuU(pMETHUYECKHE
JICHCTBHS,

® CTPOUTH MOJENb YCIOBUSA 3a7aud (B BUAE TaOJUIBI, CXEMbI, PUCYHKa WJIHI
ypaBHEHHUs), B KOTOPOW JaHbl 3HAUEHUS ABYX U3 TPEX B3aMMOCBA3aHHBIX BEJIIMYUH, C LIEJIBIO
MOMCKa pelIeHUs 3a/1auH;

®  OCYLIECTBJISITh CIIOCOO MOMCKA PelIeHUs 3a/1a4u, B KOTOPOM PacCyKIECHUE CTPOUTCS
OT yCJIOBUS K TPeOOBaHUIO WIIM OT TPEOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUJIaH PEIICHUS 33/1a4H;

e  BBIJCIATH ATAIbI PEUICHUS 33/1a4U;

®  UHTEpHpPETUPOBATH BBIYMCIUTENbHbIE pPE3yJbTaTbl B  3ajade, HCCIEN0BaTh
MOJTyYE€HHOE pellleHne 3a/]auu;

®  3HAThH pa3InuMe CKOPOCTEH 00BEKTa B CTOSTYEH BOJIE, MPOTUB TEUCHUS U 110 TEUYCHHUIO
peKu;

e  pemiaTh 3aJ]a4M Ha HAXO0XKJIEHUE YaCTH YKCia U YKUclia T0 €ro 4acTu;

e pemarth 3aJaud pa3HbIX THUMOB (Ha paboTy, HaA TMOKYIOKH, Ha JIBUXKEHHE),
CBS3BIBAIOIIUX TP BEJIMYMHBI, BBIJIEISTH 3T BEJIMYUHBI U OTHOILIEHUS MEX/ly HUMH;

®  HaxoOJUTh MPOLEHT OT YWCJa, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOIEHTHOE
CHI)KEHHE WJIM MPOLIEHTHOE MOBBIILIEHUE BEJIUYUHBL

®  pemIaTh HECJIOXKHbIE JIOTHYECKUE 3a]Ja4l METO/IOM PacCy KICHHI.
B noBceHeBHOM KU3HHM M IPH U3YYECHHUH APYTUX NPeIMeTOB:

®  BBIBUTATH THIOTE3bl O BO3MOKHBIX MPEJEIbHBIX 3HAYEHHUSX MCKOMBIX B 3ajaue
BEJIMYMH (JIe7IaTh IPUKUIKY ).
I'eomerpuueckue Gurypsl

e  OmnepupoBaTb Ha 0a30BOM ypOBHE NOHATHIMH I'€OMETPUIECKUX (DUTyD;

e U3BJIEKaTh HMHQPOPMAIMIO O TeOMETpUYecKHX (Urypax, NpPEICTaBICHHYIO Ha

YCepTEe)Kax B ABHOM BHU/IC,



® [pPUMEHATHh IS pelIeHHs 3aJady TIeoMeTpudeckue (aKThl, €CJIM YCIOBUS UX
NpUMEHEHHUs 3aaHbl B IBHOU (hopme;

e pemarh 3a7a4d HAa HAXOXJACHUE TE€OMETPHUECKUX BEIMYMH IO o0pas3laM HWIH
aJIropuTMaM.
B noBcetHeBHOM KU3HHM M IIPH U3YYECHHUH APYTUX NPeIMeTOB:

®  CIIOJIb30BAaTh CBOMCTBA T€OMETPUYECKUX (UTYp JUIsl peIlleHUs TUIOBBIX 3ajad,
BO3HUKAIOIIKX B CUTYyaIMsIX TOBCEIHEBHOM JKU3HHU, 3a/1a4 MPAKTUYECKOTO COACPKAHMUS.
OTHOoIEeHU S

e  OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSATHSAMH: PaBEHCTBO (UTYp, paBHbIE (PUTYDBHI,
PaBEHCTBO TPEYTOJIbHUKOB, MAapaluIeIbHOCTh MPSAMBIX, NEPHEHAUKYISAPHOCTh MPSIMBIX, YTJbI
MEX1y NPSMbIMH, IEPIEHANUKYJISAP, HAKJIOHHAsS, IPOEKLHUS.
B noBcerHeBHOM KU3HHM M NIPH U3YYCHHUH APYTUX NPeIMETOB:

®  CIOJIb30BATh OTHOLIEHUS [UIsl PELICHUs MPOCTEHIIMX 3a/ady, BO3HUKAIOIIUX B
pEAIbHOM JKU3HH.
HN3mepenus u BoIYMCICHUS

e BrimonHATh UW3MEpeHUE MAJIUH, PACCTOSHUN, BEJIMYMH YIJOB, C IOMOIIbIO
WHCTPYMEHTOB I U3MEPEHU JUIMH U YTJIOB;

e npuMeHATH (OpMYJBl MEpUMETpa, IUIOMEAAW M o0beMa, IUIOmaau MOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PAHHUKOB TIPY BBIYUCIEHUSX, KOTJ1a BCE JaHHBIE NUMEIOTCS B YCIIOBUH;

e npuMeHATh TeopeMy [ludaropa, 6a30Bble TPUTOHOMETPUUECKHUE COOTHOLICHHUS JUIS
BBIUMCJICHMS UIMH, PACCTOSIHUM, IJIOLIaIeH B IPOCTENIINX CITydasX.
B noBceiHeBHOM KU3HHU M IPH U3YYEHHUU APYTUX NMPeIMETOB:

®  BBIYHCIATH PACCTOSIHUS Ha MECTHOCTHM B CTaHJAPTHBIX CHUTyalusX, IUIOIIATU B
MPOCTEHIINX CITydasix, MPUMEHATh QOPMYJIbI B TPOCTEHIINX CUTYaIUSX B IOBCEAHEBHON KU3HU.
I'eomeTpruyeckue nocTpoeHus

e M3o0paxkaTh TUNOBBIE IUIOCKHE (UTYpHI U QUTYpbI B IPOCTPAHCTBE OT PYyKU U C
MOMOIIIbI0 HHCTPYMEHTOB.
B noBceiHeBHOM KU3HM M IPH U3YYEHHUH JAPYTUX NPeIMETOB:

®  BBHINOJHATH NPOCTEHIINE MOCTPOCHHUS HA MECTHOCTH, HEOOXOJMMBbIE B pealbHOM
YKU3HU.
I'eomeTpuueckune nmpeodpazoBaHus

e  Crpoutsh Qurypy, CAMMETPUUHYIO JTAaHHON (PUTYpPE OTHOCUTEIHLHO OCH U TOUKH.
B noBce1HeBHOM KU3HHU M IPH U3YUYEHHHU APYTUX NMPeIMETOB:

®  pacrno3HaBaTh JIBUKEHUE OOBEKTOB B OKPY’KAIOILEM MHPE;



®  pacrmo3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYIKAIOIIEM MUDE.
BekTopbl M KOOPAMHATHI HA IJIOCKOCTH

e OrmepupoBath Ha 0a30BOM YypOBHE TOHSATHUSMU BEKTOp, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOpA HA YHCIIO, KOOPAUHATHI HA IJIOCKOCTH;

e ompenensaTh NPUOIMKEHHO KOOPAWHATHI TOYKM II0 €€ H300paXeHUI0 Ha
KOOPAWHATHOW INTIOCKOCTH.
B noBce1HeBHOM KU3HM U MPU U3YYEHUH APYTUX NPeIMETOB:

®  JCIOJIb30BaTh BEKTOPHI Il PELIECHUs MPOCTEHIINX 3a7a4 Ha ONPEAEICHUE CKOPOCTH
OTHOCHUTEIIbHOTO JIBUKEHUS.
HUcTopust MaTeMaTUKHU

e  OnuckiBaTh OTAENIbHBIE BBIJAIOLIMECS PE3YJIbTaThl, MOJYUYECHHbIE B XOJ€ Pa3BUTHUSA
MaTE€MAaTUKHU KaK HayKH;

®  3HATh IPUMEPHl MATEMATUUYECKUX OTKPBITUH U UX aBTOPOB, B CBSA3U C OTE€UECTBEHHOU
Y BCEMUPHOM UCTOPHUEH;

e TIOHMMAaTh POJb MATEMATUKH B pa3BuTUU Poccuu.
MeToabl MATEMATHKH

e BrpiOuparh NOAXOASIIMA HW3YYEHHBIM METOJ ISl pEHIeHUS H3YyYECHHBIX THUIIOB
MaTeMaTHYeCKUX 3a/1a4;

e [IpuBoauth npUMEPH MATEMAaTHUYECKUX 3aKOHOMEPHOCTEH B  OKpY’Karolleu

}IeﬁCTBHTeHBHOCTH " IPOU3BCACHUAX UCKYCCTBA.

BbInyCKHHK MOJyYHT BO3MOKHOCTh HAYYUTHCH B 7-9 Ki1accax 1Jis o0ecriedeHust
BO3MOKHOCTH YCHEIIHOT0 MPOA0JIKEeHUsI 00pa30BaHUs HA 0230BOM M YIJIy0JIeHHOM
YPOBHSIX
DJIeMEeHThI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTHKH

e  Onepuposamv * nomwsmuamu: onpedenenue, meopema, aKCUOMA, MHOICECMEO,
Xapakmepucmuky MHONCeCmed, JJeMeHm MHOJICeCmed, nycmoe, KOHeuHoe U OeCKOHeyHoe
MHOXHCECB0, NOOMHONCECTNEO, NPUHAOTIEHCHOCTb, BKIIOYEHUE, PABEHCIBO MHOMCECME,

®  U300padCcamvb MHONCECMEA U OMHOULEHUE MHONCECTE C NOMOWbIO Kpy208 Juiepa,

® onpedenaimvb  NPUHAONEIHCHOCMb  INeMEHMA  MHONCeCmsay, O00beOUHeHUIl0 U
nepeceyeHur MHOXCecms,

L4 3a0a8amb  MHOMNCECMB0 C NOMOWbIO  NEPEeUYUCIeHUs  IJIEMENRNI06, CJl0BECHO2O

onucaruA,

4 371ech U jalee — 3HaTh ONpe/e/ieHHe TIOHATHS, YMETh MOSCHATH €r0 CMBICH, yMETh MCIIOIb30BaTh IIOHATUE H €r0
CBOMCTBA MpHY MPOBEICHUH PACCYXKACHUI, JOKA3aTeNbCTB, PEICHUH 3a/1a4.



® onepuposamv  NOHAMUAMU:  BbICKA3bIGAHUE,  UCMUHHOCMb U JIOHCHOCMb
BbICKA3BIBANUS, OMPUYAHUE BbICKA3bIGAHUL, ONepayuu HA0 BbICKA3LIBAHUAMU: U, UIU, He,
VCIIOBHbLE BbICKA3LIBAHUSL (UMNIUKAYUL),

®  CMpoUumb GbICKA3bIBAHUS, OMPUYAHUSL BbICKA3bIBAHUIL.
B noBceiHeBHOM KU3HHU M TPH U3YYEHHH JAPYTUX MPeIMETOB:

®  CMpoUmMb YEenouKU YMO3AKIIOUEHUI HA OCHOBE UCTONb308AHUSI NPABUIL IOCUKU,

®  UCNONB308AMb  MHOJCECMBd, ONnepayuu ¢ MHONICECMmBaMuy, Ux epaghuueckoe
npeocmasieHue OJisk ONUCAHUS PEeAIbHbIX NPOYECCO8 U ABLEHUIL.
Yucaa

o Onepuposamv NOHAMUAMU: MHONCECBO HAMYPAIbHBIX YUCET, MHOICECMBO YEblX
yucen, MHOJICECMBO PAYUOHAILHBIX YUCeN, UPPAYUOHAIbHOE HUCILO, KEAOPAMHbIL KOPEHb,
MHOIHCECBO OCUCNBUMENbHBIX YUCE]l, 2eOMeMPUYECcKas UHMEPNpemayus HamypaibHblX, YeabiX,
PAYUOHATILHBIX, OCUCMBUMENbHBIX YUCE,

®  NOHUMAMb U OOBACHAMb CMBLCT HOUYUOHHOU 3ANUCU HAMYPATbHO20 YUCAA,

®  BLINOIHAMb GbIYUCIEHUS, 8 MOM HUCTe C UCHOIb30BAHUEM NPUEMOE PAYUOHATbHBIX
BbIYUCTICHULL,

®  BLINOIHAMb OKPY2leHUe PAYUOHANLHBIX YUCeT ¢ 3A0aAHHOU MOYHOCMbIO;

®  CPABHUBAMb PAYUOHATIbHBLE U UPPAYUOHATIbHBIE YUCIA,

®  NpeoCcmasAmb PAYUOHANIbHOE YUCTIO 8 8UOe OeCAMUUHOU OpOoOU

®  YNOpsA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE OOLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

e naxooumov HO/[ u HOK uucen u ucnonv3osamse ux npu peuleHuu 3a0au.
B noBce1HeBHOM KU3HHU ¥ TPH U3YYEHHUH JAPYTUX MPEIMETOB:

®  NpUMeHAmb NpAula NPUOTUINCEHHBIX BbIYUCIEHUU NPU peuleHul NpaKmuieckKux
3a0ay u pewieHuU 3a0ay Opyeux y4eOHvIX npeomemos,

®  GLINOIHAMb CPABGHEHUE pPe3YIbMamos GbIYUCIEHUU NPU peuleHul NPaKmudecKux
3a0ay, 8 MOM Hucjie NPUOTUNCEHHBIX BbIUUCTEHULL,

® cocmaeniamb U OYEHUBAMb HUCTIOB8blE BbIPANCEHUS NPU PeUeHUU NPAKMUYeCcKUxX
3a0ay u 3a0a4 u3 Opy2ux yueOHvlX npeomMemos;

®  3anuUcvlBamb U OKPY2IAMb YUCI08ble 3HAYEHUS PEANbHbIX 8ETUYUH C UCNONb308AHUEM
PA3HBIX CUCEM UBMePEeHUs.
ToxnecTBeHHBIE MPEOOPA30BAHMS

o Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CMmMeneHu c

UebiM ompuyamelbHblM nokasamenem,



®  BLINOIHAMbL NPeodPA308aAHUS. UYENblX BbIPANCEHUN: OeliCmsus ¢ O0OHOYIeHAMU
(cnodcenue, evluumanue, YMHOJNMCEHUE), OeUCMEUsi C MHO2OUIEHAMU (CLodCeHUe, BbluumaHue,
VMHOOJICEeHUE),

®  BLINOIHAMb PA3NOJCEHUE MHO20UNEHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
8bIHECeHUE 34 CKOOKY, 2PYNNUPOBKA, UCHOIb3068AHUE (POPMYT COKPAUWEHHO20 YMHONCEHUSL,

®  gbI0eAMb K8AOPAN CYMMbL U PAZHOCMU OOHOULEHOB,

®  PAcKIaAo0bIBaAmMb HA MHONCUMENU KBAOPAMHBIUL MPEXYJIeH,

®  BLINOIHAMbL NPeOOPA30BAHUS  BBIPANCEHUL, COOEPHCAUUX CMeNneHU ¢ YerblMu
OMPUYAMENLHBIMU NOKA3AMENAMU, Nepexooums Om 3anucu 6 6ude CMeneHu ¢ Yeabim
OMpUYaAmenbHbIM HOKA3amenem K 3anucu 8 euoe opoou,

®  BLINOIHAMbL NPeodPA308aHUsT OPOOHO-PAYUOHANLHBIX BbLIPAICEHUL: COKPAUeHUE
Opobeli, npusederue anreebpauyeckux opodetl Kk 0ouemy sSHameHamento, Cl0AHceHue, YMHONCEeHUe,
Oenenue aneedpaudeckux opobetl, 8036edeHuUe aneedopauieckol 0pooUu 8 HAMYPAILHYIO U YeVio
OMPUYAMENLHYIO CIEeNneHb,;

®  BLINOIHAMb NPEOOPAZOBANHUSL BLIPANCEHULL, COOEPHCAUUX KBAOPAMHbIE KOPHU,

®  gvidenamsb K8AOpam CYMMbl UIU PASHOCIU O8YYNEHA 6 BbIPANCEHUSX, COOEPHCAUUX
K8aopammubvie KOpHU,

®  BBLINOJHAMb NPEOOPAZ0BAHUSL BLIPANHCEHUU, COOEPHCAUSUX MOOYTb.
B noBceHeBHOI ;KM3HU U NPH W3YYE€HUH IPYTUX MPEIMETOB:

®  BLINOIHAMb NPEOOPA308ANUSL U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CIMAHOAPMHOM
suoe;

®  BLINOIHAMbL NPeodPA30BAHUs A2eOPAUYECKUX BLIPANICEHUL NPU PeueHuU 3a0ay
Opyeux yueOHbIX npeoMemos.
YpaBHeHHUsS M HEPABEHCTBA

o  Onepuposamv NOHAMUAMU: YPAGHEHUE, HEPABEHCMBO, KOPEHb VPABHEHUS, PeuleHUue
HepaseHcmea, pasHOCUNIbHbIE YPAGHEHUs, 001acmb onpedeneHus YpasHeHus (HepaseHcmsad,
cucmembl ypagHeHull Ui HepaseHCcms),

®  pewamb JUHEUHblE YPAGHEHUs U VPABHEHUS, CBOOUMblEe K JUHEUHbIM C NOMOWbIO
MOHCOECMEEHHbIX NPEOOPA30BAHULL,

®  pewamb KEAOpaAmMHble YPAGHEHUS U YPAGHEHUs, CB00UMble K KBAOPAMHLIM C
HOMOWBIO MOHNCOECMBEHHBIX NPEOOPAZ0BAHULL,

®  pewamsb OpOOHO-TUHEUHbLE YPABHEHUS,

® pewamb Hpocmeuwiue  UPPAYUOHANbHbIE — VPABHEHUSA  6U0d Jf(x):a ,

V) =4a(x);




®  pewams ypasHeHus 8uod x"=a ;

®  pewambs ypasHeHus CNOCOOOM PA3LONCEHUS HA MHONCUMENU U 3aMeHbL NePEMEHHOIL,

®  UCNONB308AMb MEMOO UHMEPBANO8 OJisl PEUEHUs. YeablX U OPOOHO-PAYUOHAIbHBIX
HepaseHcma,

®  pewamsb NUHelHble YPAGHEHUs U HEPABEHCNEA C NAPAMEMPAMIU,

®  peuams HeC0JCHbIE KBAOPAMHbBLE YPAGHEHUSL C NAPAMEMPOM,

®  peuams HeCIONCHbLE CUCTNEMbL TUHEUHBIX YPAGHEHULL C NAPAMEMpPamu,

®  peuwams HECN0NCHbLE YPABHEHUS 8 YeIbIX YUCAX.
B noBceHeBHOI ;KM3HU M NPU W3YYE€HUH IPYTUX MPEIMETOB:

® cocmaeuiame U pewlams JUHElHble U K8AOPAMHble YPAGHEHUs, VPAGHEeHUs, K HUM
C800sUeCs], CUCEMb] TUHEUHbIX YPABHEHUU, HEPABEHCME NPU PeuleHUuU 3a0ay Opyeux y4eOHbix
npeomemos;

®  GLINOIHAMbL OYEHKY NPAsOOn000OUsi pe3yibmamos, NoIYyHaemMvblx Npu peuleHuu
JIUHENHBIX U KBAOPAMHBIX YPAGHEHUl U CUCTEM JIUHEUHbIX YPAGHEHUNl U HEPAGeHCME Npu
peutenuu 3a0a4 Opyeux y4eOHblx npeomemos;

®  guIOUpamb coomeemcmeylouue YpPasHeHUs, HepaseHCmed Uiu Ux cucmemvl OJis
COCMABIEHUsI MAMEMaAMU4eckol Mooelu 3a0aHHOU PeanrbHOU CUmyayuu uiu NpukiaoHou
3a0ayu,

®  yMemb UHMEPNPEeMUposamsv NOJYVHUEHHbI NPU DPEUeHUU YPAGHEeHUs, HepaBeHCmed
WU cucmemol pe3yibmam 6 KOHMeKcne 3a0aHHOU PealbHOU CUMYayul Ui NPUKIAOHOU 3a0ayu.
DOyHKUUH

e Onepuposamv noHAMUAMU: DYHKYUOHANLHASA 3ABUCUMOCMb, QYHKYUA, epagux
@yHKYUU, cnOCcoObL 3a0aHUsA PYHKYUU, apeyMeHm U 3HadeHue QyHKkyuu, ooiacmes onpeoenerus u
MHOJCECMBO  3HAYEHU  (YHKYUU, HYIU  QYHKYUU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
MOHOMOHHOCIb (DYHKYUU, YeMHOCMb/HeYemHOCTb YHKYUU,

e cmpoumsv  epaguku  JTUHEUHOU, Keaopamuyuou  QyHKyu, 0bpamuoll

NPONOPYUOHANLHOCMU, DYHKYUU 8U0A: Y = A+ Lb vy =~x,y=3x, y=|x;
X+

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpPa308anus epapuka
@ynxyuu Y=F(X) ona nocmpoenus epagurxoe gynxyuii y = af (kx +b)+c

®  COCmasnsmb YPAGHEHUs NPAMOU NO 3A0AHHLIM YCIOGUAM. NPOXOOswell uepe3 08¢
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXOOAWeld yepe3 OAHHYIO MOYKY U NApPAIeNbHOU
OaHHOU NPAMOI;

® uccnedogamsv yHKYUIO no ee paguxy;,



®  HAXOOUMb MHOMCECME0 3HAYEHUN, HYAU, NPOMENCYMKU 3HAKONOCHOSHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  onepuposamv NOHAMUAMU: NOCAEO08AMENbHOCb, apupmemuueckas npozpeccus,
2e0Mempu1ecKas npo2peccusi;

®  pewams 3a0ayu HA APUPMEMUUECKYIO U 2OMEMPUYUECKYIO NPOSPECCUIO.
B noBceiHeBHOM KU3HHU M IPH U3YYEHHUH JAPYTUX MPeIMETOB:

®  WLIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEaNbHYI0 3A8UCUMOCTb UTU NPOYECC NO UX
Xapakxmepucmukam,

®  UCNONBL308AMb CEOUCMEA U 2PAPUK KBAOPAMUYHOU (DYHKYUU NPU PeuleHuy 3a0ay U3
Opyeux yueOHbIX npeomemos.
TekcTOBbBIE 321241

e  Pewamb npocmovle U CIOJCHble 3aA0a4l PA3HBIX MUNOS, A MAKJCe 3a0aqu
NOBLLULEHHOU MPYOHOCU,

®  UCNOIL308AMb PA3Hble KpAmMKUe 3anuc KaKk MOOeiu MmeKCmos CLONCHbIX 3a0ad Ojisl
HOCMPOEHUsL NOUCKOBOLL CXeMbl U PeuleHUsl 3a0ay;

®  paziuuamev MOOeib MeKCma U MOOelb peuleHus: 3a0a4l, KOHCmMpyupo8ams K 0OHOU
MOOenU peuleHUst HeCI0ACHOU 3a0ayl pasHvle MOOeIU MeKCma 3a0ayu;

®  3Hamb U NpuMeHsmb 00a cnocoba noucka peuwieHus 3aday (om mpedO8aHUs K
VCI08UIO U OM YCA08USL K MPebOBaAHUIO);

®  MO0enUposams paccyicoeHus npu NOUCKe peteHust 3a0a4 ¢ NOMOWbI0 2pagh-cxemvl;

®  gbidenamb dMansl peuleHus 3a0ayu U CO0ePHCanue Karcoo2o Smand;

®  yuemb 6bIOUPAMb ONMUMATLHBII MemOoO peuleHUus 3a0a4u U 0CO3HABAMb 8blO0P
Memooa, paccmMampuéams pa3iuyHble Memoobl, HAX0OUMb pasHble peuleHus 3a0ayu, eciu
B03MOIHCHO,

®  QHANUZUPOBAMb 3AMPYOHEHUS NPU PeUleHUU 3a0ay;

®  GLINOJIHAMb PA3IUYHBIE NPEOOPA308aHUSL NPEOTONCEHHOU 3a0ayu, KOHCMPYUpo8ams
HOBble 3a0a4u U3 OAHHOU, 8 MOM YUCle 00pamHble;

®  UHMEPNPemMuUpOBaAMsb  BLIYUCIUMENbHBIE pe3yabmamsl 6 3adave, UCCIed08amb
HONYYeHHOe peulerue 3a0aqu;

®  QHATUBUPOBAMb  BCEBO3MOJICHBIE CUMYAYUU B3AUMHO20  DPACHOJIONCEHUS  O8YX
00beKMO8 U UMEHeHUe UX XAPAKMepUucmuK npu COBMECHHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu peuileHuu 3a0ay Ha O0s8udiceHue 08yX 00beKmOo8 KAaK 6 OOHOM, MaK U 8

npomue0ONnOJIOCHBIX Hanpaslerusx,



®  UCCIe008aMmb 8CEBO3MOIICHBLE CUMYAYULU NPU PeuleHUU 3a0ay Ha O8UICEHUEe NO PeKe,
paccmampusams pasHvle CUCHeMbl OMCcuema,

®  pewams pazsHOOOPA3HbLLE 3A0AYU KHA YACTIUY,

®  pewams U 000CHOBLIBAMb CB0€ peuleHue 3a0ay (8blOeisimb MaAmemMamuiecKyo
OCHOBY) HA HAXOJCOEHUEe YACTU YUCAA U YUCIA NO €20 YACMU HA OCHO8E KOHKPEMHO20 CMbICIA
opoou;

®  0co3Hasamv U 0OBLACHAMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNOE, CEA3bIEAIOWUX MPU
BeUYUHBL (HA pabomy, HA NOKYNKU, HA O08UdICEHUE), 8blOeNsAMb MU BEIUYUHbL U OMHOUEHUS
MedHCOY HUMU, NPUMEHSMb UX NPU peuleHuu 3a0ay, KOHCMpPYuposams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOB,

®  g1ademb OCHOBHBIMU MEMOOAMU PeueHUsl 3a0a Ha CMeCU, CHIABbL, KOHYEHMPayuu,

®  pewams 3a0auu HA NPOYEHMbL, 8 MOM YUCILE, CLONCHbIE NPOYEHMBL C 000CHOBAHUEM,
UCNONL3YA pasHvle CROCOObL,

®  pewams go2uyecKue 3a0ayu pa3HbIMU CHOCOOAMU, 8 MOM Yucie, ¢ 08yMsl OIOKAMU U
¢ mpemsi 610Kamu OAHHBIX ¢ NOMOWbIO MAOIUY,

® pewams 3a0auu NO KOMOUHAMOPUKe U Meopuu GeposmHOCHel HA OCHO8e
UCNONIL30BAHUS U3YYEHHBIX MEeMOO08 U 0O0CHOBLIBAMb pelieHUe;

®  pewams HeCl0IHCHbLE 3A0aYU NO MAMEMAMUYECKOL CIAmucmuKe;

®  061a0emb OCHOBHBIMU MEMOOAMU PeUleHUsl CIONHCEMHBIX 3a0ay. apughmemuyecKkuil,
aneebpauveckull, nepebop 8apUAHMO8, 2eoMeMmpUdecKull, 2paguyeckull, NPUMeHIMb UX 8 HOBbIX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBce1HeBHO KU3HHU ¥ TPH U3YUYEHHUH JAPYTUX MPeIMETOB:

e gblOenAMb NPU peuleHuu 3a0ay XapakmepucmuKku pPaccMampueaemol 8 3adaue
cumyayuu, OMaudHble OM PeaibHbIX (Mme, Om KOMopwulX abcmpasuposanics), KOHCMpPYuposams
HOB8ble CcUumyayuu ¢ y4emom dMux XapaxKmepucmuk, 6 4acmHOCmU, NpU peueHuu 3a0ay Ha
KOHYEeHMpayuu, y4yumsléams NJIOMHOCHb 8eUeCcmad;

®  pewams u KOHCMPYUpPOBaAmMs 3a0a4u HA OCHOBE PACCMOMPEHUS PeAlbHbIX CUMYAYUll,
8 KOMOpbvIX He mpedyemcsi MOYHbLIL 8bIYUCTUMETbHBIU Pe3YTbIMam,

®  pewams 3404yl HA 0BUNCEHUE NO PeKe, PACCMAMPUBAsL PA3HbIE CUCEMbL OMCYemd.
CrarucTuKa ¥ Teopusi BepOsATHOCTE

o  Onepuposamv NOHAMUAMU: CMOAOYUAMbBIE U KPY2osble Ouazpammvl, madIuybl
OaHHbIX, cpedHee apupmemudeckoe, MeOUana, HauboIvulee U HauMeHblulee 3HAYeHUs 8bl00PKU,

pasmax 6bl60pKu, ducnepcuﬂ u cmaHdapMHoe OMKJ/IOHEHUE, C]ZyllaleCl}l USMEHHUUBOCNb,



® u3gnekamv UH@OpMAYUlO, NPeOCMABIEeHHYI0 6 MAOIUYAx, HA OUASPAMMAX,
epagukax;

® cocmaeiames madaUYbl, CMPOUMb OUASPAMMbBL U 2PAPUKU HA OCHOBE OAHHbBIX,

® onepuposamv NOHAMUAMU: (HAKMOPUAL YUCIA, NEPECMAHOBKU U COYEMAaHUs,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABGUILO NPOU3BEOEHUs NPU PeUleHUU KOMOUHAMOPHBIX 3a0al;

®  onepupoeamv HNOHAMUAMU: CAYYAUHBLIIL ONbIM, CAVHAUHBIL 6bI00D, UCHbIMAHUE,
leMeHmapHoe  CayyaiiHoe coovimue (Ucxoo), Kiaccuueckoe onpeoeseHue eposmHOCMU
CYHALHO20 COObIMUSL, ONEPAYUU HAO CTLYHAUHBIMU COOIMUAMU,

®  npPeoOCcmasisnmeb UHGOPMAYUIo ¢ NOMOWDbIO Kpy2oe8 Jiliepa;

® pewams 3a0auu HA GLIYUCIEHUE BEPOSMHOCMU C NOOCYEMOM KOIUYeCmed
8APUAHMOE C NOMOWBLIO KOMOUHAMOPUKU.
B noBceHeBHOI )KM3HHU U NPU W3YYE€HUH IPYTUX MPEIMETOB:

®  u3gIEKaAMY, UHmMEPNPemuposams u npeobpazoevieams ungopmayuio,
NPeOCmasieHHylo 8 madIuyax, Ha Oudepammax, epagukax, Ompadicarwyro Cceoucmed u
XapakmepucmuKu peaibHblX NPoYecco8 U 61eHUll,

® onpedensamv CMAMUCMU4ecKue Xapakmepucmuku — blOOpoK no  mabauyam,
ouazpammam, epapuram, bINOIHAMb CPABHEHUE 8 3ABUCUMOCIU OM Yelu peuleHus 3a0ayu,

®  OyeHUBaMb 8ePOSAMHOCIb PEAIbHbIX COOLIMULL U ABTEHULL.
I'eomerpuueckue Gurypsl

e Onepuposamv NOHAMUAMU 2EOMEMPUYECKUX Puzyp,

®  u38leKamv,  UHMEpPnpemuposamsv U - npeobpazoevieamv  UHGoOpMAYUlo O
2eomMempuyeckux ueypax, npeocmasieHHyio Ha Yepmedtcax,

®  npumenamv 2ceomempudeckue ¢haxkmvl O peuleHus 3a0ay, 6 MOM YUcIe,
NPeononazaruux HeCKOIbKO Wa208 peuleHus;

*  dopmyruposams 6 NPOCMEUWUX CAYUAAX CBOUCMBA U NPUSHAKU ueyp;

®  00KA3bIBAMb 2e0MEeMPUUECKUe YMBEPIHCOCHUS,

® grademv CMAHOAPMHOU Klaccuguxayuel nIOCKUX @ueyp (MmpeyeorvHUKos U
Yemulpexy20bHUKOB).
B noBceHeBHOI JKM3HU M NIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONB308AMb  CEOUCMBA  2eOMEeMpPUYecKux  ueyp 0as  peweHus  3a0ay
APAKMUYeCcKo20 Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTIUH.

OTHOlICHUSA



e  Onepuposamv NOHAMUAMU: PABEHCMBO ueyp, pasHvle Gueypvl, pPABEeHCME0
Mpey2oNbHUKO8, NAPALLETbHOCMb NPAMbIX, NEePNEeHOUKVIAPHOCMb NPAMbBIX, Yelbl MeHCOY
NpAMbIMU, NEPREHOUKYIAP, HAKIOHHAS, NpoeKkyus, noooobue gueyp, nodobuvie @ueypoi,
NnOO006HbBLEe MPEY2ONbHUKU,

®  npumensmv meopemy Daneca u meopemy 0 HPONOPYUOHATILHLIX OMPE3KAX NpU
peuieHuu 3a0a4,

®  Xapakmepuzo8amv 63AUMHOE PACHONIONCEHUEe NPAMOU U  OKPYICHOCMU, O08)YX
OKpYIHCHOCMEU.

B noBceHeBHOI )KM3HH U NPU U3YYE€HUH IPYTUX MPEIMETOB:

®  UCNOIB308AMb OMHOWEHUS OJISl peUeHUs] 3a0a, B03HUKAIOWUX 8 PealbHOU JHCUSHUL.
H3mepeHusi 4 BIYUCIEHHS

e  Onepuposamv npeOCmMasieHUsMU O OJUHe, NIOWAOU, 00beme KaK BeNUYUHAMU.
IIpumensamo meopemy Ilughazopa, gopmynvl niowaou, odvema npu peweHuyu MHOLOULA20BbIX
3a0au, 8 KOMOPLIX He 6Cce OaHHble NPeOCMABIeHbL IBHO, A MPeOYIOM GbIYUCIEHULL, ONEPUPOBAMb
bonee WupoKUM KOIUYECmEoM YOPMYL ONUHbL, NIOUAOU, 00bEMA, BLIYUCTAMb XAPAKMEPUCTIUKU
KOMOUHayuti gueyp (OKpysCcHocmell U MHO20Y20bHUKO8) BbIYUCTAMb PACCMOSIHUS MeHCOY
Queypamu, npumeHames mpucoHomempudeckue opmyavl 01 6bIMUCIEHUN 8 OOoJlee CLONCHBIX
CYUAsX, NPOBOOUMb GbIYUCIEHUSI HA OCHOBE PABHOBEIUKOCTU U PABHOCOCMABIEHHOCMIL,

®  1POBOOUMDb NPOCTbLE BLIYUCIEHUS HA 00EMHbIX MeNax;

o dopmyruposams 3a0ayu HA GbIYUCTEHUE ONUH, NIOWAOel U 00BEMO8 U peulamsy UXx.

B noBcerHeBHOM KU3HHM M IPH U3YYCHHUH APYTUX NPEIMETOB:

®  1POBOOUMD GbIYUCTICHUS HA MECIHOCU,

®  npumeHAmMb GOPMYIbL NPU BLIYUCIEHUAX 6 CMENCHLIX YueOHbIX npeomemax, 8
OKpYIHcaroufeli 0eucmeumenbHOCmu.
I'eomeTpuyeckue NOCTpPoOeHU

e M3o06pacxcams 2eomempuueckue uaypbl nNO MEKCMOBOMY U  CUMBOIbLHOMY
OnUCanuro;

®  C80O0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 8 HECTONCHBIX CTIYYAsX,

®  GLINOJNHAML NOCMPOEHUS. MPEY20JbHUKOS, NPUMEHAMb  OMOeNlbHble  Memoobl
NOCMPOEHUN YUPKYAEeM U JTUHEUKOU U NPOBOOUMb Npocmeluiue UcCie008aHUs YUucia peueru;

®  u3z00pasicamv munosvie NIOCKUe @ueypvl U 00beMHble melad ¢ HOMOUBIO
NPOCMeUuUx KOMNbIOMEPHbIX UHCTPYMEHMO.

B noBcerHeBHOM KU3HHM M IPH M3YYCHHUH APYTUX NPeIMeTOB:



®  BLINOAHAMb NpOCMeluue NOCMPOEeHUs HA MeCMHOCMU, HeoOXo0umble 8 PedbHOll
HCU3HU,

®  OyeHUBAMb Pamepvl PeanbHblX 00BEKMO8 OKPYHCAIOUe20 MUpd.
IIpeoOpa3oBanus

e Onepuposamv noHamuem OBUJICEHUS U NpeodPaA308anusi noooodus, 61adems
npuemamu NOCMpoeHus: Queyp ¢ UCNOIb30BAHUEM OBUNCEHUL U NpeodPaA308aHull nooodus,
NPUMEHSIMb NOJIYYEeHHble 3HAHUS U ONbIM NOCMPOEHUL 8 CMENCHIX NPeoMemax U 8 pedibHblX
CUMYAYUAX OKPYACAIOUe20 MUupa;

e cmpoumbs ¢pueypy, NOO0OHYIO OAHHOU, NOIBL30BAMbCS CEOUCMBAMU NOO00OUS Ol
000CHOBaHUS CBOUCME puyp,

®  npuMeHsmMb CBOUCMBA O8UMNCEHUNl Ol NPo8edeHUs NPOoCmeuuux 000CHOBAHUL
ceoticma guzyp.
B noBceHeBHOI ;KM3HH U NPH U3YYE€HUH IPYTUX NMPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUNCEHUL U NPUMEHAMb Nooobue O0as NOCMPOeHUll U
BbIYUCTICHULL.
BekTOopbl M KOOPAUHATHI HA TJIOCKOCTH

o  Onepuposamv NOHAMUAMU BEKMOpP, CYMMA, PA3HOCHb 6eKMOPO8, NpoU3eedeHue
6EKMOPA HA YUCTIO, Y20 MeHCOY 8EKMOPAMU, CKANAPHOE NPOU3BEOeHUe BEKMOPO8, KOOPOUHAMbL
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINOAHAMb OelicmBUs HAO 8eKMOPAMU (ClodCeHUe, BbluUmanue, YMHOMNCeHUe Hd
YUCT0), BLIYUCTIAMY CKAIAPHOE NPOU3BEOeHUe, ONPeOeNsimb 8 NPOCMEUWUX CLYUAsAX Y20l MeHCOy
8eKmMopamu, GbINOJHAMb DPA3LONCEHUE BEKMOPA HA COCMABNAoujUe, NPUMEHAMb NOJYYeHHble
3HAHU 6 u3uUKe, NONL30BAMBC POPMYNOU BLIYUCIEHUS PACCMOSAHUSL MeNCOY MOYKAMU NO
U38ECMHBIM KOOPOUHAMAM, UCHONIL306AMb YPAGHEHUs (hucyp 0 peulenus 3a0ay,

®  NpUMEHAMb BEKMOpPbL U KOOPOUHAMbL Ol PEUleHUs 2e0Mempudeckux 3a0ay Ha
gvlulUCIeHUe ONUH, Y208.
B noBce1HeBHOM KU3HHU ¥ TPH U3YYEHUHU APYTUX MPeIMETOB:

®  UCNONB308aMb NOHAMUS BEKMOPO8 U KOOPOUHAM Ol peuleHus 3a0ay no @usuxe,
eeoepaghuu u Opyeum yueOHvlM npeomeman.
Hcropus MaTeMaTHKHU

o Xapakmepuzo6amv 6KIAO GbLOANOWUXCS MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX oOaacmell;

®  NOHUMAmMb oL Mamemamuku 6 passumuu Poccuu.

MeTtoabl MATEMATHKH



e lcnonv3ys usyuenHvie MemooObl, NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHAMDb
onpogepiceHue;

®  gviOUpamov U3yueHHvle Memoobl U UX KOMOUHAyUU OJisl peuleHus Mamemamudeckux
3a0ay,

® ucnoavzosamvb Mamemamuyeckue 3HAHUA Ol ONUCAHUSL 3AKOHOMEPHOCmEU 8
OKpYdIcaroujeli 0eucmeumenbHOCmMu U NPOU3BEOCHUAX UCKYCCMBA,

®  npuMeHsImb npocmetiuiue npocpammmuble cpeocmaa u 91eKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEeMbL NPU PeUUeHUU MAMEeMAMUYecKux 3a0at.

BhInyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCS B 7-9 Ki1accax /sl YCIENIHOT 0
MPO0JIKEeHUs1 00Pa30BaHUSA HA YIJIy0JIeHHOM YPOBHe
JJieMeHThI TEOPHMH MHOKECTB U MATEMATHYECKOH JIOTUKH

L] CBO6OI[HO Ol'[epI/II')OBaTI:5 INOHATUAMU: MHOXCCTBO, XapaKTepI/ICTI/IKI/I MHOXCCTBA,
AJIEMEHT MHOXECTBA, IIyCTOE, KOHEYHOE U OECKOHEUYHOE MHOXECTBO, IOJAMHOKECTBO,
MIPUHAIJIC)KHOCTH, BKIIFOUCHHUE, PABEHCTBO MHOYKECTB, CIIOCOOBI 3a/1aHIE MHOXKECTBA;

®  3a7aBaTh MHOXKECTBA Pa3HBIMHU CITIOCOOAMH;

®  TIPOBEPATH BHIIIOJTHECHUE XaPAKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA;

L] CBO6OI[HO OHepI/IpOBaTb IIOHATHUAMU: BbICKA3bIBAHUC, HCTUHHOCTL M JIOXHOCTH
BbICKA3bIBaHUA, CJIOKHBIC U HpOCTI)Ie BBICKa3bIBaHUA, OTpI/IIlaHI/Ie BI)ICKa?,I)IBaHHﬁ; NUCTHHHOCTHh U
JIOJKHOCTB YTBep)KJIeHI/ISI U €ero OTpI/IIIaHI/ISI, onepauml HaJd BbICKa3bIBAHUAMU. W, HIIU, HEC;
YCJIOBHBIC BBICKA3bIBaHUS (MMILJTUKALIHH ),

®  CTPOUTH BBICKA3bIBAHUS C UCITOJIH30BAHUEM 3aKOHOB alreOphl BRICKA3bIBAHUM.

B noBceqHeBHOM KU3HM U NPU U3YYEHUH JAPYTUX NPEeIMETOB:

®  CTPOUTH PAcCY’KJEHHUs Ha OCHOBE MCIOJIb30BaHUs MTPaBUII JIOTHKU;

®  WCIIOJNIb30BaTh MHOXKECTBA, OIEpalldd ¢ MHOXECTBaMH, UX Trpaduyueckoe
MIPEICTABICHHUE ISl ONMMCAHUS PEATbHBIX MPOIECCOB M SBJICHUM, TIPH PEIICHUH 3a/ad JPYTHX
y4eOHBIX TPEIMETOB.

Yucaa

e (CB00OAHO ONEpPUPOBATH MOHATUSIMU: HATYPAJIbHOE YUCIIO, MHOKECTBO HATYPAIBHBIX
YuCes, 1eJI0€ YUCIIO0, MHOXECTBO IEIBbIX YHCEN, OOBIKHOBEHHas NpoOb, NecAThudHas apoOb,
CMEIIaHHOE YHCII0, PAllMOHAIBHOE YHCII0, MHOKECTBO PAIMOHATBHBIX YUCEN, UPPAITHOHAIBEHOE

YUCJIO, KOPCHb CTCIICHU 1, HeﬁCTBHTCHLHOC YHCJI0, MHOXCCTBO ﬂeﬁCTBHTeHBHBIX YHuCClI,

5 311ech U asee — 3HATH ONpPEJIENEHUE IOHATHS, 3HATh U YMETh J0Ka3bIBaTh CBOMCTBA (PM3HAKY, ECIIH OHM €CTh)
MOHSTHSL, XapaKTEPU30BaTh CBSI3U C APYTUMU IOHATHUAMH, IPEACTABIISII OAHO NOHATHE KaK YacTh 1LIEIOCTHOTO
KOMIIJIEKCA, HCTIO0Ib30BaTh MOHATHE M €r0 CBOMCTBA IIPU IMPOBEIECHUH PACCYKACHUH, TOKAa3aTeNbCTB, PEIICHIH
3a/1a4.



reoMeTpuuecKasi WHTEPIpeTalusl HATypaldbHBIX, IENBIX, PalMOHATIBHBIX, JICHCTBUTEIHHBIX
YHCelT,

® TIOHMMaTh W OOBICHATH pPaA3HHUIy MEXKIy TMO3UIIMOHHOW W HEMO3UITMOHHOU
CHCTEMaMH 3aITHCH YHCEIT,

®  TIEPEBOJUTH YMCJIA U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBI CUUCIICHHUS) B IPYTYIO;

®  JI0Ka3bIBaThb M HCIOJb30BaTh MPU3HAKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI M IPOU3BEICHHSI YUCEIT TIPH BBITTOJTHEHUHU BBIYUCICHUN 1 PEIICHUH 33724,

®  BBHINOJHATH OKPYTJICHHWE PAIlMOHAIBHBIX M HPPAMOHAIBHBIX YHCET C 3aJaHHOMN
TOYHOCTBIO;

®  CpaBHUBATH JICHCTBUTEIbHBIE YHCIIa PA3HBIMU CITIOCOOAMH;

®  YNOPSJ0YMBATH YWCJIA, 3aNIMCAHHBIC B BUIC OOBIKHOBEHHOW M NIECATHUYHON IpoOH,
4ucIIa, 3alMCaHHbIe C UCIIOIb30BaHUEM apU(PMETHIECKOTO KBaAPATHOTO KOPHS, KOPHEH CTETICHH
Ooutblie 2;

e Haxomuth HOJl m HOK uwncen pasHbpiMU cmoco0aMud M HCIIONB30BAaTh WX MPHU
pelIeHUH 3a/1a4;

® BBINOJNHATH  BBIYHCICHUS W  NPEOOpa3OBaHHsI  BBIPAKCHHM,  COACPKAIIUX
JIEMCTBUTEIIbHBIE YHCIIA, B TOM YHCIIE KOPHU HATYpaIbHBIX CTEIIECHEH.
B noBceaHeBHOI )KU3HHM U MPH U3YYEHUH APYTUX MPeIMeTOB:

®  BBHINOJHATH M OOBACHATH PE3yJbTaThl CPABHEHHS PE3YIbTATOB BBIYMCICHUN MpU
PEIICHUN TIPAKTUYECKUX 3aJ1ad, B TOM YHCIIEe MTPUOIMIKEHHBIX BBIYMUCIICHUHN, UCTIONIB3Ys pa3HbIC
CIocoObI CpaBHEHUIA;

®  3aMKCHIBaTh, CPaBHUBATh, OKPYIJATH UYHCIOBBIC JaHHBIE peEaJbHBIX BEIUYHH C
HCITOJIb30BAaHUEM Pa3HBIX CUCTEM U3MEPEHUS;

®  COCTaBJISITH W OLIEHWBATh Pa3HBIMHU CIIOCOOAMU YUCIIOBBIC BBIPAKEHUS TPH PEIICHUH
MPaKTUYECKHUX 3aJ1a4 ¥ 3aJ1a4 U3 APYTUX yYeOHBIX MPEIMETOB.
To:kaecTBeHHBbIE NIPeodpa3oBaHus

e (CB000AHO ONEPUPOBATH MOHATUSIMHU CTETICHH C IIEJIBIM B TPOOHBIM MTOKa3aTENeM;

®  BBHINOJHATH JIOKA3aTEIbCTBO CBOWCTB CTENMEHH C IEIBIMA W JPOOHBIMH
MMOKa3aTelIsIMU;

®  ONEepUpOBaTh TMOHATHUSAMU «OJHOUJIEH», «MHOTOWIEH», «MHOTOYIEH C OJHOU
MEPEeMEHHOI», «MHOTOWIEH C HECKOJIBKHUMH TMEepEeMEHHBIMUY», KOI(DPHUIIMEHTH MHOTOYICHA,
«CTaHJapTHAs 3aITUCh MHOTOWICHAY, CTENIEHb OJIHOWICHA U MHOTOUJICHA;

e CBOOOJHO BIAACTh MPHUEMaMHU MPEOOpPA30BAHUS LETBIX U JPOOHO-pAIMOHAIBHBIX

BBIPAKCHMUI;



®  BBHINOJHATH PA3JIOKEHUE MHOTOWICHOB HAa MHOXKHTENM Pa3HBIMH CIIOCOOaMH, C
UCTIOJIb30BaHUEM KOMOMHAIMH pa3IuYHbIX IPUEMOB;

® uCronb30BaTh TeopeMy Buera um Teopemy, oOparHyro Teopeme Buera, mis moucka
KOpHEHN KBaJpPaTHOTO TPeX4wieHa W JUIA PEIICHMS 3aJad, B TOM 4YMCIE 3aJa4 C MapaMeTpaMu Ha
OCHOBE KBaJIpaTHOI'O TPEXYJICHA;

e  BBIIOJIHATH ACJIEHUE MHOIOWIEHA HA MHOIOWIEH C OCTAaTKOM;

®  JI0Ka3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW U KOPHEN CTEIEHN N,

®  BBINOJIHATH NMPE0OPa30BaHUs BBIPAKEHHM, COACPKAIIUX KBaJIpaTHbIE KOPHU, KOPHH
CTEIeH! N;

e CcBOOOJHO ONEPUPOBATH MOHATHSIMH «TOXIECTBO», «TOXKIECTBO HAa MHOMXECTBEM,
«TOKAECTBEHHOE MPe0Opa30BaHHEN;

e  BBIIOJHATH pa3jiMyHble MpeoOpa3oBaHUs BBIPAKEHHUM, coAepkKallUX MOJIYJIH.

() =
B noBcerHeBHOM KU3HHM M IIPH M3YYCHHUH APYTUX NPEIMETOB:

®  BBINOJHATH NIPEOOPa30BaHUS U JIEUCTBUS C OYKBEHHBIMHU BBIPAKEHHUSIMH, YHCIOBBIE
K03(ppULIMEHTHI KOTOPBIX 3alIMCaHbl B CTAHAAPTHOM BH/IE;

®  BBHINOJHATH NPEOOpPa3OBaHMs pPALMOHAIBHBIX BBIPAKEHUH INpU pEIICHUH 3aj1ad
JPyTUX y4eOHBIX MPEAMETOB;

®  BBHINOJHATH MPOBEPKY MPaBAONON00Us (HU3NUECKUX U XUMHUYECKUX (opMyn Ha
OCHOBE CPAaBHEHHMsI Pa3MEPHOCTEN U BAJICHTHOCTEHN.
YpaBHeHUsI M HEPABEHCTBA

e (CBo0omHO oOIEpUpOBaTh MOHATHSIMM: YypaBHEHHE, HEPAaBEHCTBO, PaBHOCUIIbHBIC
YpaBHEHUs W HEPABEHCTBA, YPABHEHUWE, SBIIIONIEECS CIEICTBHEM JPYroro YypaBHEHHS,
ypaBHEHHUS, PABHOCUJIbHbIE HA MHOKECTBE, PaBHOCUJIbHBIE TPE0Opa30BaHNUsl ypaBHEHUH;

e pemiath pa3Hble BUAbl YpPaBHEHUH M HEPABEHCTB U HUX CHCTEM, B TOM 4HCIIE
HEKOTOphIe ypaBHEHUs 3 U 4 creneHei, IpoOHO-pallMoOHAIbHbBIE U HPPAaLMOHAIIbHBIE,

e 3HaTh TeopeMy Buera 1 ypaBHEHUIN CTENIEHU BBIIIE BTOPOIA;

® TIOHMMAaTh CMBICT TEOPEM O PAaBHOCWIIBHBIX M HEPAaBHOCHJIBHBIX MPEeOoOpa30oBaHUAX
YpaBHEHUI U YMETh UX JTOKa3bIBaTh;

e  BJAJACTHh Pa3HBIMU METOJAMH PELICHUs YPABHEHUM, HEPABEHCTB U UX CUCTEM, YMETh
BBIOMPATHh METO/I PEIICHUSI 1 00OCHOBBIBAThH CBOM BHIOOD;

®  UCMOJIB30BaTh METOJ MHTEPBAIOB AJISl PELICHUs HEPAaBEHCTB, B TOM YHCIE APOOHO-

panrOHAJIBHBIX U BKIIFOYAIOIIUX B cebs HUppaluOHAJIIBHBIC BBIPAKCHU A,



e pemarh anredpanyecKue YpaBHEHUS M HEPABEHCTBA M MX CHCTEMBI C IapaMeTpamu
anreOpanyecKuM U TpapuuecKuM METOIaMH;

e  BJAJETh pa3HBIMU METOJIAMH JI0KAa3aTeIbCTBA HEPABEHCTB;

e  pemiaTth ypaBHEHHUS B IIEIBIX YUCIIAX;

e u300pakaThb MHOKECTBA Ha IJIOCKOCTH, 33/1aBa€Mble YPaBHEHUSMHU, HEPABEHCTBAMHU
U UX CUCTEMaMHU.
B noBceHeBHOI JKM3HM M NIPH W3YYEHUH APYTHX NPeIMETOB:

®  COCTaBJIATh M PEUIaTh YPAaBHEHUS, HEPABEHCTBA, MX CHUCTEMBI MPHU PELICHUHU 3a]au
JPyTUX yUEOHBIX MPEJMETOB;

®  BHINOJHATH OIEHKY MPaBIONON00US pPEe3yNbTaTOB, TOIYYaeMBIX IPH PEIICHUH
pa3IMYHBIX ypaBHEHMI, HEPABEHCTB M HMX CHCTEM IPH DPEHICHWH 33734 JPYTHX Y4eOHBIX
IPEIMETOB;

® COCTaBJIATh M pellaTh ypaBHEHHS M HEPAaBEHCTBA C MapaMeTpaMy IpU PEIIeHUH
3ajjay APYrux y4eOHBIX NIPEIMETOB;

®  COCTaBJIATh ypaBHEHHE, HEPABEHCTBO WJIM HUX CHCTEMY, OINUCBIBAIOLINE PEAIbHYIO
CUTYALMIO WIM IPUKIIAJHYIO 33/1a4y, UHTEPIIPETUPOBATH [10JIyUYEHHbIC PE3YyJIbTAThI.
DOyHKUUHA

e (CB000aHO OMEpUPOBATh MOHATUSIMH: 3aBUCUMOCTD, (DyHKIIMOHAJIBHAs 3aBUCUMOCTD,
3aBHCHMMAasl M HE3aBUCUMas MepeMeHHbIe, (PYHKIUs, crocoObl 3anaHusl (PyHKUIUH, apryMEHT H
3HaueHue (QYHKIMH, 00JIaCTh ONpeAeNICHUsI U MHOKECTBO 3HAUCHUs (PYHKIMU, HYyIU QyHKLHUH,
IPOMEKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb (DYHKIMM, HauOoJblllee W HaMMEHbIIIee
3HAYeHUs, YETHOCTH/HEYETHOCTh (YHKIMM, NEPUOAUYHOCTh (GYHKIMHU, Tpaduk QyHKIMUH,
BEpTUKAJIbHAS, TOPU30HTAIbHAS, HAKIIOHHASI ACHMITOTHI; TPapHK 3aBUCIMOCTH, HE SIBIISIOLICHCS
byHKIHMEH,

e crpouth rpaduku (QYHKOUNA: JTUHEHHOW, KBAJAPATUYHOH, JPOOHO-ITMHEHHOM,

CTEIIEHHOM MPH Pa3HbIX 3HAYECHUSIX TIOKA3ATENs CTEINCHH, y —|x|;

®  HCHONB30BaTh NpeoOpasoBaHus rpaguka QYHKIMH y = f (x) VI HOCTPOEHUS
rpapuKoB QYHKIHUH y — af (kx+b)+c;

®  aHaIM3UPOBATH CBOMCTBA PYHKIMIA U BUJ rpaduKka B 3aBUCUMOCTH OT IMapaMeTPOB;

e CBOOOJHO  OMEPUPOBATH  TMOHATHUSMHU:  TOCIEAOBATEIBHOCTh, OTPAHMUYEHHAS
MOCJIEI0BATEIbHOCTh, MOHOTOHHO BoO3pacTaromasi (yObIBarolas) MOCIe0BaTEIbHOCTD, MPeael

IIOCJICIOBATENbHOCTH,  apu(MeTHdecKkass  HpOrpeccHs,  IeOMeTpudeckass  Iporpeccus,

XapaKTEPUCTUIECKOE CBOMCTBO apu(PMETHIECKOM (r€OMETPHUECKOM) TPOTPECCHUH;



® HCIOJIB30BaTh METOJI MATEeMAaTHYECKONW WHIYKIMU JJs  BBIBOJA  (OpMYI,
JIOKA3aTebCTBA PABEHCTB M HEPABEHCTB, PEIICHUS 33/1a4 Ha JCTUMOCTb;

®  HCCIeNIOBaTh MOCIEIOBATEIBHOCTH, 3a/IaHHBIC PEKYPPEHTHO;

e pemiath KOMOWHHpPOBAHHBIE 3a7aud Ha apuPMETHYECKYI0 U TEOMETPUYECCKYIO
IIPOrPECCUH.

B noBceiHeBHOM KU3HHU M IPH U3YYEHHUH JAPYTUX MPeIMETOB:

®  KOHCTPYHPOBATh U UCCIENOBATh (DYHKIMH, COOTBETCTBYIOIINE PEabHBIM IPOIIeccam
U SBJICHUSM, MHTEPIPETUPOBATH IOJYUYEHHBIC PE3yJIbTaThl B COOTBETCTBUU CO CIEIU(DUKON
HCCJIETlyeMOro IIpoIecca Uil SIBJICHHUS;

®  CIIOJIb30BaTh IpaUKHU 3aBUCUMOCTEH NJIsl MCCIEAOBAaHUS PEaJbHBIX MPOIECCOB U
SIBIICHHIA;

e KOHCTPYHMPOBaTh M HCCIEAOBATh (DYHKIMM MPU PEIICHUU 3a/ay APYTUX y4eOHBIX
MPEeIMETOB, MHTEPIPETUPOBATH TOIYUYEHHBIE PE3yJbTaThl B COOTBETCTBUU CO CrElU(UKON
y4eOHOT0 MpeMeTa.

CTaTHCTHKA U TeopHs BEPOSITHOCTEH

e (CB00OMHO ONIEPUPOBATH MOHATHUSAMH: CTOJIOUATHIE M KPYTOBBIE TUArPAMMBI, TAaOTHIIbI
JAHHBIX, CpeHee apupMeTHIECKOoe, MeIMaHa, HauOoJbIIee U HAUMEHbIIIEEe 3HAUYCHUS BHIOOPKH,
pa3Max BBIOOPKH, AUCTIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE, Cy4yailHas U3MEHUYUBOCTH;

e  BBEIOMpaTh Hanbosee yI00HBIN crTOco0 MpeacTaBiIeHUs HHPOpMaIUY, aJeKBaTHBINA €€
CBOIICTBaM M LIEJISIM aHAN3a;

®  BBIYHCIATH YHCIOBBIE XaPAKTEPUCTUKH BBIOOPKU;

e  cBOOOJHO ONEpPUPOBATH MOHIATUAMHU: (aKTOpUa YHCIa, IEPECTAHOBKHU, COUYETAHUS U
pa3MenieHus, TpeyroiabHuk [lackans;

e CBOOOJHO OMEpPUPOBATh TMOHATUSAMHU: CIy4YailHBIA OMBIT, CIy4allHBIH BBHIOOP,
UCIBITAaHUE, DJIEMEHTapHOE CclydaliHoe coObITHE (KMCXOJ), KIJIACCHYECKOe OINpe/esieHne
BEPOATHOCTH CIIy4alHOTO COOBITHS, OMNEpaluyd HaJ CIy4alHBIMH COOBITHSIMH, OCHOBHBIC
KOMOWHATOPHBIE (POPMYJIBI;

e CBOOOJHO ONEpPUpPOBAaTh MOHATUSAMU: CIy4YallHBIA OMNBIT, CIIy4alHBIM BBIOOP,
UCIIBITAaHUE, DJJIEMEHTApHOE CiydyailHoe CcoObITHE (MCXOJ), KIACCHYECKOe ONpeesieHue
BEPOSITHOCTH CIYYaHOTO COOBITHSA, ONEpaluyd Haa CIyYalHbIMA COOBITHUSIMH, OCHOBHBIC
KOMOWHATOpPHBIC (DOPMYJIBI;

e 3HATh NPUMEPHl CIy4YaWHBIX BEIWYHH, M BBIUUCIATH UX CTATHUCTUYECKUE
XapaKTePUCTUKU;

®  UCMOJB30BaTh POPMYIIBI KOMOMHATOPUKY MPH PEIICHMH KOMOUHATOPHBIX 3a7ay;



e pemarh 33/Ja4d Ha BBIYHCICHHE BEPOATHOCTH B TOM YHCJE C HCIIOJIb30BaHUEM
bopmyt.
B noBceHeBHOI )KM3HHM M NIPH U3YYeHUH APYTHX MPeIMETOB:

® TPEACTaBIATh HMHPOPMALMIO O pEaTbHBIX TIpoIeccax H SBICHUSIX CIIOCOOOM,
a/IeKBaTHBIM €€ CBOICTBAaM U LIE€JIH UCCIIC0BAHMUS;

® aHAIM3UPOBaThb M CpPaBHUBaTb CTAaTUCTHYECKHE XapaKTEPUCTUKU  BBIOOPOK,
IOJYYEHHBIX B IIPOLIECCE pEIICHUs NPUKIATHON 3a7ayd, W3Y4YEHUS PEeaJbHOro SBJICHMS,
peLIeHHs 3aJaud U3 IPYTUX y4eOHBIX IPEIMETOB,;

®  OLIGHUBATh BEPOSTHOCTh PEAIbHBIX COOBITUN U SIBICHHUH B PA3IMUYHBIX CUTYallUsX.
TekcToBbIE 321241

e Pemare mpocThie U CIOXKHBIE 337ja4d, a TAaKXKe 3a7ayd MOBBIIIEHHON TPYIHOCTH M
BBIJICJIATh X MAaTEMaTHYECKYI0 OCHOBY;

®  DPAacro3HaBaTh Pa3HbIC BUJbI M TUIIBI 3371a4;

®  UCMOJB30BaTh pPa3Hble KPATKUE 3aUCU KAK MOJICJIN TEKCTOB CIOXKHBIX 3334 M 3a/1a4
HOBBIIIEHHON CJIOXHOCTH JJISi TIOCTPOEHUSI NMOMCKOBOM CXEeMbl M pelIeHHs 3ajiady, BHIOMpATh
ONTUMAJIBHYIO JUIS pPacCMaTPUBAEMOH B 3a/1a4€ CUTyallMd MOJIENIb TEKCTa 3aJ1auu;

®  pa3nMYaTh MOJENb TEKCTa M MOJETb PEIICHHUs 3a7add, KOHCTPYHpPOBAaTh K OJHOM
MOJIEITIH PELICHUs CII0XKHBIX 3aJ]ay pa3Hble MOJEIHN TEKCTa 3a/1a4H;

®  3HATh M MIPUMEHATH TPH CIIOCOOA MOMCKA pelIeHus 3a71a4 (0T TpeOOBaHUS K yCIOBHIO
U OT YCIIOBUS K TpeOOBaHNIO, KOMOMHUPOBAHHBIN);

®  MOJENMPOBATh PACCYKICHHS MPH MOUCKE PEIICHHUS 33124 C TOMOIIBIO Tpad-CXeMBbI;

®  BBIJICJIATH ITAIBl PEUICHHUS 33]a4d U COJIEPKAHUE KaXIOTO ITara;

e yMeThb BBIOMpATh ONTHUMAJbHBIA METOJA pelIeHHs 3aJaud U OCO3HaBaTh BBIOOD
METO/a, paccMaTpUBaTh pA3MUYHBIE METOJbI, HAXOAWTh pAa3HBIE PEUICHUS 3alaud, ecCld
BO3MOYHO;

®  AHATM3WPOBATH 3aTPYIHEHUS TPU PEIICHUH 33124,

®  BBHINOJHATH PA3UYHBIE NMPEoOpa30BaHUs MPEIUIOKEHHOW 3a/aud, KOHCTPYHUPOBAThH
HOBBIE 33/1a4¥ U3 IaHHOU, B TOM YHCIIe 0OpaTHEIE;

®  UHTEPNPETHPOBATH BBIUUCIUTENBHBIE pE3yJibTaThl B  3ajade, HCCIEI0BaTh
HOJTy4eHHOE PELICHUE 3aauH;

® U3MEHATh YCJOBHME 3amad (KOJIWYECTBEHHBIE WM KA4YeCTBCHHBIC JaHHBIC),
UCCIIeI0BaTh N3MEHEHHOE NTPE00pa30BaHHOE;

®  AHAIU3UPOBATh BCEBO3MOKHBIE CUTYAllMU B3aUMHOI'O PACIOJIOKEHHS JBYX OOBEKTOB

U U3MEHEHHE UX XapaKTePUCTHUK MPH COBMECTHOM JBH)KEHHUHU (CKOPOCTh, BpPEMs, PACCTOSHUE)



MpU pElICHUU 3a7a4 Ha JBUKEHHUE JIBYX OOBEKTOB KaK B OJHOM, TaK U B MPOTHUBOIOJIOKHBIX
HaIpaBJICHUSAX, KOHCTPYUPOBATh HOBBIE CUTYyaIlMM Ha OCHOBE M3MEHEHHS YCIIOBHH 3a7a4M TPH
JBUKEHHUH T10 PEKeE;

®  lcCJeIoBaTh BCEBO3MOXKHBIE CUTYAllUU TIPU PEIICHUH 3a/1a4 Ha JBUKCHHE IO PEKe,
paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;

e  pemath pa3HOOOpa3HbIE 337aUU «HA YACTH»;

e pemarh U 000CHOBBIBATH CBOE PEIICHHE 3a1a4 (BBIICIIATh MATEMAaTHUECKYO OCHOBY)
Ha HaXOXKJIEHUE YaCTH YMCIa U YKCIIA TI0 €ro YacTH Ha OCHOBE KOHKPETHOTO CMBICIIA JPOOH;

e  OOBICHATH MICHTUYHOCTH 3aJ1a4 Pa3HBIX TUIIOB, CBS3BIBAIOLIUX TPU BEIUYHHBI (HA
paboTy, Ha MOKYNKH, HA JIB)KEHUE), BBIACIATH 3TU BEIWYMHBI U OTHOILICHUS MEXIY HHUMH,
MPUMEHSTDH UX MPU PEIICHUH 33/1a4, KOHCTPYHUPOBAaTh COOCTBEHHBIC 3a/1a4 YKAa3aHHBIX THUIIOB;

®  BJAJCTh OCHOBHBIMHU METOJAMH PEIICHUS 337a4 Ha CMECH, CIUIaBbl, KOHIICHTPALIHH,
UCIIOJIb30BaTh MX B HOBBIX CHTYAIUSX 10 OTHOIIEHUIO K M3YYCHHBIM B TpOIlecce OOyUICHHUS,

e  pelmaTth 3aJa4d Ha MPOIICHTHI, B TOM YHUCJIC, CIIOKHBIE MPOIICHTHI ¢ 000CHOBAHUEM,
WCIIOJIB3YS Pa3HBIE CIIOCOOBI;

®  pemaTh JIOTHYECKHUE 33/1a4d pa3HbIMH CIIOCOOAaMH, B TOM YHCIIE, C ABYMs OJIOKaMHu U
¢ TpeMsi OJIOKaMH JTAHHBIX C MIOMOIIBIO TAOJIHIT,

e pemarh 3aJadyd 10 KOMOWHATOPUKE ¥ TEOPUU BEPOSTHOCTEH HA OCHOBE
WCITOJIb30BAHUS U3YUYEHHBIX METOJIOB 1 OOOCHOBBIBATH PEIIIEHNUE;

®  pemaTh HECIOXKHBIC 33/1a4U TI0 MATEMAaTHIECKON CTaTHCTHKE;

® OBJIAJIETh OCHOBHBIMH METOJAMH PEIICHUS CIOKETHBIX 3a7ad: apu(METHUUECKH,
anreOpanveckuid, mepedop BapuaHTOB, TEOMETPUUYECKHM, TpaduuecKuii, MPUMEHATh UX B HOBBIX
110 CPaBHEHHIO C U3YUYECHHBIMH CUTYaIIHSX.

B noBceqHeBHOI KU3HHM U MPU U3YYEHUH JAPYTUX NMPeIMETOB:

®  KOHCTPYHpPOBaTh HOBBIE [UIsl JAaHHOW 3aJlayd 3aJauyHble CHUTyallud C Y4YEeTOM
peaNbHBIX XapaKTEPUCTUK, B YAaCTHOCTH, MPU PEUICHUHU 3a/Ja4 Ha KOHUEHTpaluu, YYUTHIBATH
MJIOTHOCThH BEIIECTBA; pelIaTh U KOHCTPYHPOBATH 3a7aud HA OCHOBE PACCMOTPEHUS pealbHBIX
CUTyaIui, B KOTOPBIX HE TPeOyeTCs TOYHBIA BRIYUCIUTEIbHBIN PE3yJIbTaT;

e  pelaTh 33/1aYv Ha ABMKEHUE TI0 PEKE, pacCMaTpUBas pa3HbIe CUCTEMBI OTCUETA;

®  KOHCTPYHUPOBATh 3aJJa4HbIC CUTYalluH, NpPUOSINKEHHBIC K  peaJbHOU
JNEUCTBUTEIILHOCTH.

I'eomeTpuueckue Gpurypsi
e (CBo0OAHO oOmMepuUPOBaTH TCOMETPHUUECKUMH TMOHATHSAMH TpU PEIICHUH 3anad |

MMPOBCACHNUN MATECMATUICCKUX paccymneHHﬁ;



®  CaMOCTOSATENIEHO (POPMYJIMPOBATH OIPENEICHUS TEOMETPHUECKUX (PUTYD, BHIABUTAThH
THIIOTE3bl O HOBBIX CBOWCTBaX M MPHU3HAKaX TI€OMETPUYECKUX (UTyp W OOOCHOBBIBATH WIIH
OTpOBEpraTh HMX, 0000IIATh MM KOHKPETH3MPOBATH PE3YyJbTaThl HAa HOBBIE KJIACCHI (UTYD,
IPOBOJUTH B HECIIOKHBIX CIydasiX KIacCUPUKAIMIO (GUTYp 1O pa3IMYHBIM OCHOBAHUSM;

®  uCclef0oBaTh YepTexHU, BKJIIOYas] KOMOUHaIUU buryp, U3BJICKATh,
UHTEPIPETUPOBATH U NPe0Opa30BbIBaTh MH(OPMAILHIO, TPEJICTABICHHYIO Ha YePTEeKax;

e pemarh 3aJa4d F€OMETPUYECKOrO COAEP)KAHMSA, B TOM UHUCIIE B CUTyalMsX, KOTrJa
QITOPUTM PpEIICHUS HE CJeNyeT SIBHO M3 YCIOBHS, BBIIOJIHATH HEOOXOIUMBIE UIS pPELICHUs
3a/la4d JOIOJHUTENIbHBIE IIOCTPOEHUS, HCCIIEN0BaTh BO3MOKHOCTb IPUMEHEHHUS TEOpeM U
dbopMy1 Ui peleHus 3aaay;

e  (QopmynupoBaTh U I0KA3bIBATh T€OMETPUUYECKUE YTBEPIKICHUS.

B noBcerHeBHOM KU3HHM M NIPH U3YYCHHUH APYTUX NPeIMETOB:

®  COCTaBJIATH C HCIIOJIb30BAHUEM CBOMCTB I'€OMETPUYECKUX (PUTYpP MaTeMaTUYECKUE
MOJIETIM JJIsl PELIeHUs 3ajad IMPaKTUYECKOro XapakTepa M 3aJady M3 CMEXKHbBIX TUCIHUIUIMH,
UCCIIEI0BAaTh MOJYyYEHHbIE MOJIEIM U MHTEPIIPETUPOBATh PE3yJIbTaT.

OTtHowmeHnust

e BiageTh NOHATHEM OTHOLIEHUS KaK METAIIPEIMETHBIM;

e  CcBOOOJIHO ONEPUPOBATH MOHATUSAMH: PABEHCTBO (PUTYp, paBHBIE (PUTYpHI, PABEHCTBO
TPEYTOJIbHUKOB, MapauIeIbHOCTh MPSAMBIX, MNEPIEHAUKYIIPHOCTh TPSAMBIX, YIJBl MEXIY
OpSMBIMH, TIEPICHIUKYJSP, HAKIOHHASA, MPOEKIHs, mnojaodue ¢uryp, momoOHbIe (GUTYpHI,
M0JI00HBIE TPEYTOJIbHUKH;

®  ICIIOJIb30BATh CBOMCTBA MOJO0US M paBeHCTBA (GUTYD MPHU PEUICHUH 3a/1a4.

B noBcerHeBHOM KU3HHM M IPH U3YYCHHUH APYTUX NPEIMETOB:

®  CIIOJIb30BAaTh OTHOUIEHMS JUIsl TOCTPOEHUS M HCCIEJAOBAaHUS MaTeMaTHYECKUX
Mojiesield 0ObEKTOB peallbHOM KU3HHU.

HN3mepenns u BbIYMCICHUS

e (CB00OAHO omepHpOBaTh MOHATHSIMHU JJIMHA, MJIOIIAAb, 00BEM, BEJIMYMHA yIja Kak
BEJIMYMHAMU, UCIIOJIb30BaTh PABHOBEINKOCTh U PAaBHOCOCTABJIEHHOCTh IPU PEIICHUHU 3a/ad Ha
BBIYUCIICHHE, CAMOCTOSTENILHO MOYYaTh U HCIIOJIE30BaTh (DOPMYIIBI JJIs1 BEIYHCICHUN TUTOIIAACH
u 00beMoB (uryp, cBOOOJHO ONEPUPOBATH HIMPOKUM HabopoM ¢GopMyll Ha BBIYHCIEHUE NpPU
pELICHUH CIO0XKHBIX 33]1a4, B TOM YHUCJIE U 33j]ad Ha BBIYKMCICHUE B KOMOMHALUAX OKPYKHOCTH U
TPEYroJbHUKA, OKPY>KHOCTH U YETBIPEXYTOJIBHUKA, & TAK)XKE C IPUMEHEHUEM TPUTOHOMETPUN;

®  CaMOCTOATENIbHO (hOPMYTUPOBATH TMIIOTE3BI M IPOBEPSITh UX JOCTOBEPHOCTb.

B noBce1HeBHO KU3HM M IPH U3YYEHHUU APYTUX NMPeIMETOB:



e CcBOOOJIHO omepupoBaTh (opMyJaMH TNPH PEUICHWH 3aJad B APYTrUX Y4eOHBIX
npeaMeTax U MpHu MPOBEICHUH HEOOXOIMMBIX BHIYMCIICHUH B peaibHOMN JKHU3HU.
I'eomeTpnyeckne mocTpoeHus

e OmnepupoBaTh NOHATHEM HaboOpa 3JIEMEHTOB, OMNPEICNSIOIINX T€OMETPUUYECKYIO
burypy,

®  BJaJeTh HAOOPOM METOJIOB TOCTPOEHHUM LUPKYJIEM U IMHEHKOH;

®  [POBOJUTH AHAJIU3 U PEATU30BBIBATDH ITAIbl PELICHUS 33a4 Ha IOCTPOCHHE.

B noBcerHeBHOM KU3HHM M IIPH U3YYCHHUH APYTUX NPEIMETOB:

®  BBINOJHATH HOCTPOEHUSI HA MECTHOCTH;

®  OLEHHUBATh pa3MeEphl pealibHbIX 00BEKTOB OKPY KAIOIIEr0 MUPA.
IIpeoOpa3oBanus

e OmepupoBaTh JBIWKEHUSIMH U TPeoOpa3OBaHUSAMU KaK MeETalpeaMETHBIMU
HNOHSTUSMY;

®  OnepupoBaTh MOHATUEM ABUKEHUS U MpeoOpa3zoBaHUs 10j00us 1111 000CHOBAaHUH,
CBOOOJHO BJa/eTh NPUEMaMU MOCTPOEHHUS (UTYp C MOMOIIBIO JABMKEHUH U IpeoOpazoBaHUs
noo0us, a TaKkke KOMOMHALMAMU JIBUKEHUH, IBUKEHUH U ITpeoOpa30BaHui;

® UCNONb30BaTh CBOMCTBAa [JBM)KEHUH W IpeoOpa3oBaHUN Uil  NPOBEICHMS
000CHOBaHHUS U JI0Ka3aTeNbCTBA YTBEPKJICHUH B TEOMETPUH U APYTHX YUEOHBIX MpeIMeTax;

®  [I0Jb30BATHCS CBOMCTBAMHM JBMXKEHUI U IpeoOpa30BaHuil IPH pelieHNH 3a/ad.

B noBceiHeBHOM KU3HM M IPH U3YYEHHUH JAPYTUX NPeIMeTOB:

® [pPUMEHATh CBOWCTBA JBIJKEHHMH M NPUMEHSATh NOJ00HME A MOCTPOCHHHA H
BBIYMCIICHUM.

BekTopbI M KOOPANHATHI HA IJIOCKOCTH

e (CBo0OOmHO oOmepupoBaTh MOHATUSAMU BEKTOp, CYMMa, pa3HOCTb BEKTOPOB,
IIPOU3BE/IEHNE BEKTOpa Ha YHCIO, CKaJsIpHOE NPOU3BEIEHUE BEKTOPOB, KOOpAMHATHI Ha
IUIOCKOCTH, KOOPJMHATBI BEKTOPA;

®  BJIAJCTh BEKTOPHBIM M KOOPAMHATHBIM METOJOM Ha IUIOCKOCTH JUIS PEUICHMs 3a1a4
Ha BBIYMCIICHUE U JI0Ka3aTEIbCTBA;

e  BBIIOJHATH C TIOMOIIBIO BEKTOPOB M KOOPAMHAT JIOKA3aTEIbCTBO H3BECTHBIX €My
reoMeTpUYecKrX (akToB (CBOWCTBA CPEIHMX JIMHUM, TEOPEM O 3aMeyaTeIbHbIX TOUKAX U T.I.) U
NOJTy4aTh HOBbIE CBOMCTBA U3BECTHBIX (QUTYD;

®  UCMOJB30BaTh ypaBHEHUS (PUTYp AT pEIIeHUs 3a7a4 U CAaMOCTOSATEIIBHO COCTABIATh
YpaBHEHHSI OTJCJIbHBIX IJIOCKUX (PUTYD.

B noBceHeBHOI )KM3HHM M NIPH U3YYeHUH APYTHX MPeIMETOB:



®  UCMOJB30BaTh MOHATHS BEKTOPOB M KOOPAMHAT Il pEIICHUs 3a1ad 1o (QH3HKE,
reorpauu U APYruM y4eOHBIM MTPEIMETaM.
Hcropus MaTeMaTHKHU

e [loHnMaTh MaTeMaTHKy Kak CTPOTO OPTaHM30BAHHYIO CHCTEMY HAy4YHBIX 3HAHUH, B
YaCTHOCTH BIIQJIETh MPEACTaBICHUAMH 00 aKCHOMaTHYECKOM IIOCTPOCHUH TE€OMETPUH U
HNEPBUYHBIMH MPEJICTABICHUSIMH O HEEBKIMIOBBIX [€OMETPUSIX;

® paccMaTpuBaThb MAaTEMAaTUKy B KOHTEKCT€ HCTOPHM DPAa3BUTHUA LUBWIN3ALUU U
UCTOPUU Pa3BUTHUS HAYKH, IOHUMATh POJIb MATEMAaTUKU B pa3BUTUU Poccum.
MeToabl MATEMATHKH

e Brnanerp 3HaHUSAMH O PAa3IUYHBIX METOJAaX OOOCHOBAHUS M  OINPOBEPKEHHS
MaTeMaTHYECKUX YTBEP)KICHHUI U CAMOCTOSITETIHHO IPUMEHATD UX;

e BJaJeTh HABBHIKAMHU aHAJIM3a YCJOBUS 3aJa4d U ONPEACTCHUS IMOAXOISIIIUX JUIS
peleHns 3aa4 U3y4YeHHBIX METOA0B HIIM MX KOMOMHALINH;

®  XapakTepu3oBaTb MPOU3BEACHUS HMCKYCCTBA C  YYETOM  MaTeMaTHYECKUX
3aKOHOMEPHOCTE B TPHUPOJE, HCIOIB30BATh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B

CaMOCTOATCIIBHOM TBOPYCCTBE.



Coaepxanue Kypca
Conepkanre KypcoB MaT€MaTHKH 5—6 KJIaccoB, aiareOpsl W TeoMeTpuu 7—9 KaccoB
00BEAMHEHO KaK B HCTOPUYECKH CIOXHBIIMECS JUHUM (4YucCioBasg, anredpanyeckas,
reoMerpuueckas, (pyHKIUOHAIbHAS U Jp.), TAK U B OTHOCHUTEIILHO HOBBIE (CTOXacTUYECKas
JIMHUA, «pcaibHasd MaTCMaTI/IKa»). OT}IGJ’ILHO MNpEaACTAaBJICHBI JIMHUA CIOKCTHBIX 3ajadq,

HCTOPUYCCKAs JTUHUA.

DJIeMEeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTHKH
Cormacao ®I'OC ocHoBHOro 00I1IEro 00pa3oBaHus B KypC MaTeMaTHKW BBEACH pa3fiei

«JIoruka», KOTOpPBIN HE MpenrnoIaracT JOMOJIHUTEIbHBIX YaCOB HAa U3YYEHUU U BCTPAaUBAETCS B
pa3nYHbIE TEMBl KypCOB MaTE€MAaTWKH W MH(POPMATHUKU M IPEIBapsSeTCs O3HAKOMIIGHHEM C
AJIEMEHTaMU TEOPUU MHOXKECTB.

MHo:xecTBa M OTHOIIEHHS MKy HUMH

MHOXeCTBO, Xapaxmepucmuieckoe CEOUCME0 MHONCeCmeda, dIEMEHT MHOXKECTBa,
nycmoe, KomeyHoe, beckoneurnoe mHodcecmso. IlonmuoxectBo. OTHOIIEHUE PUHAICKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOKECTBA, CIIOCOOBI 3aJJaHUSI MHOXECTB, pAcnO3HABAHUE
HOOMHONCECME U INEMEHNO8 NOOMHOICECME C UCNONb308AHUEM KPY208 Jlinepa.

Onepanuu Hax MHOKECTBAMH

[lepeceuenne u 00BEAMHEHHE MHOXKECTB. Pasznocmv  MHOdMCecms, OONOIHeHUe
mHodcecmea. inmepnpemayus onepayuii Ha0 MHOJICECMBEAMU C NOMOWbIO Kpy208 Jiinepa.

DJIeMeHTBI JIOTUKHU

Onpenenenue. YTBepxkaeHus. AkcuoMbl U TeopeMsbl. Jloka3arenbcTBo. [[okazarenscTBo
oT npotuBHOro. TeopeMa, oOpaTHas faHHOU. [Ipumep u KOHTpIIpUMeEp.

BrickasbiBaHuA

HcTnHHOCTE W JIOKHOCTH BBICKa3bIBaHUSA. ClrooicHble U npocmble  8blCKA3bIBAHUS.
Onepayuu Hao 6bICKA3bIBAHUAMU C UCHONIL30BAHUEM JO2UYECKUX CBA30K: U, UMU, He. YCaoeHbie

BbICKA3bIBAHUSL (UMNIUKAYULL).

Conep:kanue Kypca MaTeMaTHKH B 5—6 Kiaccax
HartypajbHble yHciIa U HYJIb

HarypaabHbIil psii YMCesI H ero CBOMCTBA

HatypanbHoe 4uCli0, MHOKECTBO HATypaJIbHbIX YHCENI M €ro CBOICTBa, M300pakeHue
HATYpaJIbHBIX YMCE] TOYKAMU Ha YHCJIOBOM MNpsMOW. lcmonb3oBaHHWE CBOWCTB HATYypPaJbHBIX
YHCeJI IPU PELICHUH 3a1a4.

3anuch ¥ UTeHHE HaTypaJbHbBIX YHCEJI



Pazmune mexnay nmdpoit m umcinom. llo3uimoHHAs 3amuch HATYypaIbHOTO YHUCIA,
MOMECTHOE 3HaueHHe IUQPBI, pa3psabl U KIacchl, COOTHOIIEHHE MEXAYy ABYMS COCEIHHUMU
pa3psAIHBIMHU €IMHHUIIAMU, YTEHHUE U 3alUCh HATYPaJIbHBIX YUCEL.

OxkpyriieHne HATYPAJIbHBIX YHCeJI

Heo6xomumocTs okpyrinenus. [IpaBuiio okpyrieHus: HaTypadbHBIX YUCEN.

CpaBHeHHe HATYPAJIbHBIX YK CeJl, CPABHEHHE ¢ YUCI0M ()

[lonsiTHE O CpaBHEHUHU UYUCEN, CPABHEHUE HATYPATBbHBIX YHUCEN APYT C APYTOM U C HYJIEM,
MaTeMaThyecKas 3aluch CPaBHEHHM, CIOCOObI CPABHEHUST YUCEI.

JeiicTBUA ¢ HATYPAJIbHBIMH YHCJIAMHU

CnoxxeHue U BBIYMTAHUE, KOMIIOHEHTBI CIIOXKEHUS U BBIUWTAHHUS, CBSI3b MEXKAY HHMH,
HAXO0KJIEHUE CYMMbI U Pa3HOCTH, U3BMEHEHUE CYMMBI U Pa3HOCTU IPU U3MEHEHUU KOMIIOHEHTOB
CJIO’KE€HHUS U BHIYUTAHUSI.

YMHOXEHHE U JIeJICHHe, KOMIIOHCHTHl YMHOXCHUS W JICJICHUS, CBS3b MEXKIYy HUMHU,
YMHOKEHUE M CJOXKEHHE B CTOJIOMK, JEJIEHUE YIOJKOM, MPOBEpPKa pe3ysibTaTa C IOMOIIBIO
MPUKUAKA U OOpaTHOTO EHCTBUS.

[lepemecTuTenbHBIE M COYETATENbHBIA  3aKOHBI  CJIOXKEHUS U YMHOXCHHS,
pacrpeaeUTeNbHbINA 3aKOH YMHOXKEHUSI OTHOCUTEIBHO CIIOXKEHUS, 000CHOBAHUE ANCOPUMMO8
8bINOIHEHUS ApUPMemUIecKux Oeticmeutl.

CreneHb ¢ HATYPaJbLHBIM MOKa3aTeJIeM

3anuce yncaa B BUJIE CYMMBI Pa3psiIHBIX CIAaraéMbIX, MOPSAOK BBIOJTHEHUS IEUCTBUI B
BBIPDAKEHUSX, COJEPKAIIUX CTEMEHb, BBIYUCICHHE 3HAYCHUN BBIPAXKEHUN, COJIEpKaIINX
CTETICHb.

YucsioBble BbIPpAXKEHUS

UucnoBoe BhIpakeHHUE U €T0 3HAYEHUE, MOPSAI0K BBITIOJIHEHUS IEUCTBUIA.

JlejieHHnEe C OCTATKOM

Jlenenne ¢ OCTaTKOM Ha MHOXKECTBE HATYPAIbHBIX YHUCEN, CBOUCMEa OeleHUs C
ocmamrom. IIpakTudeckue 3a1aun Ha AEJIEHHE C OCTATKOM.

CgoiicTBa U NPU3HAKU AEJIUMOCTH

CBOMCTBO JENMMOCTH CyMMBI (pa3HOCTH) Ha uucio. [IpuszHaku nenumocTtu Ha 2, 3, 5, 9,
10. Ipusnaxu oenumocmu na 4, 6, 8, 11. JJoxazamenvcmeo npusnaxoe deaumocmu. Pemenue
MPaKTUYECKHX 3a/1a4 C IPUMEHEHUEM ITPU3HAKOB JIETUMOCTH.

Pa3jioxkeHue 4ync/ia Ha NPOCTbIe MHOKUTEIH

[IpocTeie U cocTaBHBIC YUCIHA, peutemo Ipamocghena.



Pa3noxxeHne HaTypaabHOIO YMCIIa HA MHOXKUTENH, PA3JI0’KEHUE HA TPOCTHIE MHOKUTEIH.
Konuuecmeo Oenumeneil uucna, aneopumm pasiodnCeHusi YUcCia HA NPOCMble MHO*CUMENU,
OCHOBHAsL MeopemMa apupmMemuxy.

Anredpanyeckue BbIPaKeHUs

Wcnonb3oBanue OykB /17151 0003HaYEHUS YHCENl, BEIUMCICHUE 3HAUEHUS aJlreOpandecKkoro
BBIpQXXCHUS, IPUMEHEHUE aIreOpandeckuxX BBIPAKEHUHN Ui 3alHCH CBOWCTB apU(pMETHUYECKHX
JeiicTBU, Mpeobpa3zoBaHue alreOpandecKux BhIPAKECHHUMN.

Jenuresn u KpaTHble

JlenuTenb U €ro CBOWMCTBA, OOIIMI IETUTENh IBYX M Oojee unces, HauOOIbIINI OOt
JIeJIUTENb, B3AUMHO MPOCThIE YMCIIA, HAX0XAeHUe Haubosblero oouero aenutens. KpatHoe u
€ro CBOMCTBa, oOllee KpaTHOe JByX U OoJiee uucelsl, HAUMEHbIee 00Ilee KpaTHOE, CIOCOObI
HaXO0X/I€HNs HAUMEHBIIIETO 00IEro KpaTHOrO.

Apoon

OO0ObIKHOBEHHBbIE IPOOH

Honst, yactb, apoOHOE uucio, ApoOb. J[poOHoe YMCIO Kak pe3ynbTaT JeJCHHUS.
[IpaBuibHBIE U HETIPaBHIIbHBIE APOOH, CMEIIaHHAast P00k (CMEIIaHHOE YHCIIO).

3anuch HaTypaIbHOIO YUCIIA B BUJIE JpOOU C 33/JaHHBIM 3HaMeHaTelleM, IpeoOpa3oBaHue
CMEIIaHHOM IpoOH B HEMPABWIBHYIO P00 M HA0OOPOT.

[IpuBenenue apobdeii k 0b1eMy 3HaMeHaTemt0. CpaBHEHHE OOBIKHOBEHHBIX IPOOEH.

CnoxeHne M BbIYMTAHUE OOBIKHOBEHHBIX JApoOedl. VYMHOXEHHE U  JIeJIeHue
OOBIKHOBEHHBIX ApOOEii.

ApudmeTnueckue JeHCTBUS CO CMEIIaHHBIMU IPOOSMHU.

ApudmeTrnueckue IeHCTBUS ¢ IPOOHBIMU YHCIIAMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUl U UX NpUMeHeHUe NPU 8bINOJIHEeHUU 0elCmEUll.

JecaTn4uHbie 1podu

Henast u npobHas yactu aecatuyHou apodu. [IpeoOpasoBaHue NECATHUHBIX ApobOei B
oObIKHOBeHHBIE. CpaBHEHHE JAecATUYHBIX ApoOeld. CrokeHWe W BBIUUTAHUE JECATHYHBIX
npobeit. OkxpyTieHHe AECATUYHBIX ApoOeil. YMHOXKeHHEe U JAeJeHHE AECATUYHBIX ApoOeil.
IIpeobpazosanue 00biIKHOBeHHBIX Opobell 6 Oecamuunble Opobu. Koneunvie u Oeckoueunvlie
Odecsimuunble Opoou.

OTHoLIeHne IBYX YK ces

Macmtab Ha r1wiane u kapte. Ilpomopumu. CBoiicTBa mpomopuuii, NpUMEHEHHE
IIPONOPIUI U OTHOLIEHUH IIPHU PEUICHUH 3a]a4.

Cpennee apudMeTHiecKoe Yncel



Cpennee apupmernueckoe nByx unces. M3o0paxeHue cpenHero apugmMeTu4ecKoro 18yxX
YyCeJl Ha YHCJIOBOM mpsiMoW. PermieHune mNpakTUYECKUX 3a7ad C NPUMEHEHHEM CPEIHETO
apupmetnueckoro. Cpednee apugmemuueckoe HeCKOIbKUX YUCE].

IIpoueHTHI

[lonsTe mnpoueHTta. BblunciieHne NPOLEHTOB OT 4YMCIAa M 4YHUCIA 10 U3BECTHOMY
MPOLIEHTY, BhIpAXKEHHE OTHOIICHUS B MPOLIEHTaX. Perienre HecnoKHbIX MPaKTUYECKUX 3a71ad C
HPOLICHTAMHU.

JAunarpamMmmbl

Cronbuatble M KpyroBble auarpammbl. l3pneduenne wuHbopManuu u3 JAHArpaMM.
H3zo0padicenue ouazpamm no yucio8blm OAHHLIM.

PanuonanbHbIE YHCIAa

IHosi0:xuUTEIbHBIE U OTPULIATEIbHbIE YUCIA

N3obpaxenue yncen Ha YUCIOBOH (KoopauHaTHON) nipsimoit. CpaBHeHue uncen. Moayib
YyHCclla, TEeOMETpUYECKas HHTEpIpeTanus MOAyJs 4yucia. J(eWCTBUS € MOJIOKUTEIbHBIMU U
OTpUIATENLHBIMH YUCIIaMU. MHOXECTBO HENBIX YUCEIL.

Ilonsitne 0 paunuoOHAJNBHOM 4ucae. [lepsuunoe npedcmasienue 0 MHONCECHEE
payuonanvusix yucen. JIecTBUs ¢ paliiOHAIbHBIMU YHUCIAMH.

Pemenune TeKCTOBBIX 3a/1a4

Enununsl u3MepeHWii: JIUHBL, IUIOMIATM, OO0bEMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXAYy €IWHUIIAMU HW3MEPEHHUs KaKJOW BEIMYMHBI. 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMsI, PACCTOSHUE; IPOU3BOAUTENBHOCTh, BpeMs, padoTa; IeHa,
KOJIMYECTBO, CTOUMOCTb.

3agaum Ha Bce apuMeTHUeCKHUe AelCTBUA

Penenne TEKCTOBBIX 3aJa4 apupMeTndeckuM crocodbom. Vcrnonb3oBanue Tabiamil, cxem,
YepTekel, PyTruxX CPeCTB MPEICTABICHHS JaHHBIX IPU PEIICHUH 3a/1a4H.

3agaun Ha NBMKeHHe, PA00OTY U NOKYNIKH

Pemennie HecnoXHBIX 3a/ad Ha JBI)KEHHE B TMPOTHUBOIOJIOKHBIX HANpPABICHUSX, B
OJITHOM HAIIPaBJICHUH, JBI)KEHHE IO peKe MO TEYEHMIO M MPOTUB TedeHus. PerieHue 3agad Ha
coBMecTHYIO0 paboty. [Ipumenenue npobeii mpu pemeHuu 3a1ad.

3aga4u HA YACTH, 10JIH, POIEHTHI

Pemenue 3aay Ha HaXOKJE€HUE YACTH YKCIAa U YMCTIA 10 ero YacTu. Pemienue 3ai1ay Ha
IPOIEHTHI U 1oy, [IpuMeneHne mponopuuii Npy perieHny 3a1ad.

Jlormueckue 3agaun

Pemiennie HeCIOXKHBIX JIOTMYECKUX 3adad. PeweHnue nocuueckux 3a0ay ¢ NOMOWbIO

epagos, mabnuy.



OcHoBHBIE MeTOAbl pelIeHHus] TEeKCTOBBIX 3ajgad: apumeTuyeckuid, mnepedop
BapHaHTOB.

Harasignasi reomerpust

durypsl B OKpyxaromeM Mupe. Harmsnuele npenctaBieHust o Gpurypax Ha INIOCKOCTH:
npsiMasi, OTpe30K, JIyd, yroJ, JIoMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YeTblpeXxyrojJbHUK,
NPSIMOYTOJIBHUK, KBaApaT. TpeyroyibHUK, 6udbl mpey2onrbHukos. llpasuibHvle MHO20)20IbHUKU.
N300pakeHre OCHOBHBIX F€OMETPUUECKUX (PUTYD. B3aumnoe pacnonodicenue 08yx npsamwlx, 08yx
OKpYJHCHOCMEU, NpsAMOU U OKpydchocmu. JnuHa oTpe3ka, JiomaHOW. EnuHuiel usmepeHus
nuHbl. [locTpoenue oTpeska 3aganHou JiuHbl. Buasl yrinos. ['pagycHas mepa yria. 3smepenne
U TIOCTPOEHUE YIJIOB C OMOIIBIO TPAHCTIOPTHPA.

Ilepumerp wmHOroyronpHuka. [loHsTne momanu GUIypsl; €IUHULBI HU3MEPEHHUs
wiomaau. [nomans npsmoyronsHuKa, kBajapara. [IpubnmwkenHoe n3Mepenue miomanu Guryp
Ha KJeTyaTou Oymare. Pasnosenuxue gueypeol.

Harnsanuele npencraBiieHuss O NPOCTPAaHCTBEHHBIX (urypax: KyO, napaluienenume,
npusMa, nupamuja, map, chepa, KoHyc, HWIMHAP. M300paxeHne MpoCTpaHCTBEHHBIX (QUTYD.
Ilpumepvr ceuenuii. Mmnozozcpannuxu. Ilpasunvuvie mHozocpannuku. Ilpumepbl pa3BepTOK
MHOTOTPaHHUKOB, LIUJIMHJIpa U KOHYCA.

[TonstTue o6beMa; equuuIIbI 00beMa. OObeM MPSAMOYTOJIBHOIO Mapaljiesienuneaa, Kyoa.

[Tonsitne o paBenctBe ¢uryp. lLleHTpanbHas, oceBas U 3epKalbHASL CUMMETPHH.
N300pakeHre CUMMETPUYHBIX QUTYD.

Pemenune nmpakTrHuecKkux 3ajad ¢ MPUMEHEHUEM MTPOCTEUIIINX CBOMCTB (pUryp.

Hcropusa MmaTeMaTHKHU

Tossnenue yughp, 6yxs, uepoznughoe 6 npoyecce cuema u pacnpeoenerus npooyKmos Ha
pesnem Brnusxcnem Bocmoke. Césasb ¢ Heonumuueckoii pegontoyueil.

Poorcoenue wecmudecamepuunoii cucmemol cuucienus. llosgnenue decaimuynou 3anucu
yucer.

Pooicoenue u pazsumue apugpmemuxu namypanonvix yucen. HOK, HO/[, npocmoie uucna.
Pewemo Spamocghena.

llosgnenue nyns u ompuyamenbHuix yucen 8 mamemamuxe opegnocmu. Ponw Juogpanma.
Ilouemy (—1)(—1) =+1?

Ilpoou 6 Basunone, Eecunme, Pume. Omxpvimue Oecamuunvix Opobeti. CmapunHvle

cucmemvl mep. [ecamuynvie Opobu u mempuyeckasn cucmema mep. JI. Maenuyxui.

Copepxanue Kypca MaTeMaTHKH B 7-9 kiaccax
Anreopa



Yucaa

PannonaJbHBIE YHCIa

MHOXecTBO palMOHANbHBIX 4YHcel. CpaBHEHHE pallMOHANBHBIX 4YHcen. JlelicTBus c
paroHaTbHBIMU YHCTIaMU. [Ipedcmasienue payuoHaibHO20 YUcia 0ecamudtol Opoobsio.

HppanuoHajbHble YHCIA

IlonsTne HPppalMOHAJIbHOI'O 4YHUCJIa. Pacno3naBanue HppanuoOHaJIbHBIX YHCECII. HpI/IMepBI

JoKa3aTenbcTB B anreOpe. MppanmoHanbHOCTH YHCIIA \/E . IlpuMeHeHne B TI'€OMETpUH.
CpasHenue uppayuonanvhvix yucen. Muodcecmeo oeticmeumenbHuIX Yucel.

ToxnecTBeHHBIE IPe0OPa30BAHUA

YucinoBble 1 OyKBeHHbIE BBIPAKEHUS

Bolpaxkenue ¢ nepeMeHHOW. 3HaueHue BblpaxkeHMs. [loacTaHOBKa BBIPAKEHUN BMECTO
[IEPEMEHHBIX.

Ieabie BbIpaKeHus

Crenenp ¢ HaTypalbHBIM IOKa3zaTeiaeM U ee cBoiicTBa. [IpeoOpazoBaHusi BhIpaKEHMUIA,
COJIeprKalluX CTENEHH C HAaTypaJIbHBIM I0Ka3aTEIIEM.

OpHousneH, MHorowieH. JIeHCTBHS C OJHOWIEHAMM M MHOTOWICHAMH (CIIOXKEHHUE,
BbIUUTAaHUE, YMHOKEHHE). DOPMYJIbl COKpAILlEHHOT0 YMHOXKEHHUS: pa3HOCTh KBaJpaToB, KBaApaT
CYMMBI M pa3HOCTH. Pa3nojkeHne MHOrouJIeHa Ha MHOXHUTENN: BbIHECEHHE OOIEro MHOXKHUTENS
3a CKOOKH, epynnuposka, npumeHneHue Qopmyn CcOKpaujeHHo2o ymuodceHus. Keaopammuiii
Mpexuiet, pasiodHceHue KeaopamHo20 mpexunieHa Ha MHONICUMEU.

JApoOHo-pannoHaJbHbIe BbIPAKEHUS

Crenenp ¢ uenbiM mnokaszareneMm. [IpeoOpasoBaHue ApOOHO-IMHENWHBIX BBIPAKEHUM:
CIIOXKEHHEe, YMHOXKEHUE, NieneHne. Anreebpauveckas opodw. /lonycmumvle 3HAYeHUs NePeMEHHbIX
8 0pobHO-payuonanvuslx evipaxcenusx. Cokpawenue ancedpauveckux opooeu. Ilpusedenue
aneebpauyeckux opodei k obwemy 3Hamenamento. [lelicmseus ¢ aneedpaudeckumu OpoOsImMu:
Cll0dHCe e, 8bIYUMAHUe, YMHOJICEHUE, OelleHUe, 80360eHIUe 8 CINENeHb.

IIpeobpaszosanue svipadiceHul, co0epHcAuUx 3HaK MOOYJIA.

KBaapaTHble KOpHU

Apudmernueckuii kBaapaTHbIi KopeHb. [IpeoOpa3zoBaHue BBIpKEHHIA, COIEPIKALIIX
KBaJIpaTHbIE KOPHHU: YMHOXKEHHUE, JeJIEHHWE, BBIHECEHHE MHOXKHUTENS U3-T0JI 3HAaKa KOPHS,
BHeceHUe MHOMCUMes N0O 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YHUCIIOBBIX PAaBEHCTB. PABEHCTBO C MEPEMEHHOM.

YpaBHeHust



[lonsiTe ypaBHEHHMsI W KOpHS YypaBHEHUs. [Ipedcmaeénenue o0 pagHOCUTLHOCMU
ypasuenuii. Obnacms onpeoenenus ypasHerus (001acms 00NYCMUMbBIX 3HAYEHUN NePeMEHHOT).

JInneiiHoe ypaBHeHHe M er0 KOPHH

Pemenune nuHelHbIX ypaBHEHMH. Jluneunoe ypaswenue c napamempom. Konuuecmeo
KOpHell TUHetH020 ypasHeHus. Peulenue nunetiHblx ypasHeHul ¢ napamempom.

KBaagpaTtHoe ypaBHeHHe H €10 KOPHH

KBangparusle ypaBHeHus. Hemonnbele KkBajapaTHble ypaBHEHUs. JIMCKpUMUHaHT
KBaJpaTHOro ypaBHeHHs. Dopmyiia KOpHEW KBaapaTHOrO ypaBHeHus. Ileopema Buema.
Teopema, obpammuas meopeme Buema. Pelienue KBaJpaTHBIX YpaBHEHHH: HCIOJIb30BaHHUE
bopMysbl Ul HAXOXKAEHUS KOPHEHW, cpaguueckuti memoo peuienus, pasiodceHue Ha
MHOJCUmMenu, noooop KopHeu ¢ uUcnoiv3oganuem meopemvl Buema. Konuuecmeo kopmeii
K8AOPAMHO20 YPAGHEHUs 6 3A8UCUMOCIU OmM €20 OUCKpumunauma. buxeadpammnvie ypasnenus.
Ypasnenus, ceooumvie k nunelinvim u keaopamuwvim. Keaopammuvie ypagnenus ¢ napamempom.

/{poOHO-panuoOHAIbHbIC yPABHEHUS

Pemenue npocteimx ApoOHO-IMHEHHBIX YpaBHEHUH. Pewenue 0poOHO-payuoHATIbHbIX
VPABHEeHUII.

Memooul pewenus ypasnenuii: Memoovl paeHOCUTbHBIX NPeoOPa308aHUL, MEMOO 3aMeHbl

nepemenHol, epaguueckuti memoo. Hcnonvzoeanue ceoticme QyHKYull npu peuieHuy ypasHeHull.

IIpocmetiuue uppayuonanshsle ypasnenus suoa ./ f (X) =a, \/f (X) = \/g (X) .

Ypasnenus suoa X" =a .VYpasnenusa ¢ yenvix uucnax.

CucreMbl ypaBHeHM

VYpaBHeHHe c AByMs INepeMeHHbIMU. JIMHEWHOe ypaBHEHHE C JBYMsI NEPEMEHHBIMH.
Ipsamas kak epaguueckas unmepnpemayus IUHEUHO20 YPABHEHUS ¢ 08V M NEPEMEHHbIMU.

[TonsaTHE cucTeMbl ypaBHEHU. Pelienre cuctemMsl ypaBHEHUN.

MeToapl pemieHust CUCTEM JIMHEHHBIX YPaBHEHUH ¢ IBYMs NIEPEMEHHBIMU: epaghuueckuil
Memoo, Memoo CNOHCeHUsl, METO]T TIOJICTAHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Uucnossle HepaBeHcTBA. CBOMCTBA YMCIOBBIX HEpaBeHCTB. [IpoBepka crnpaBemsiuBOCTH
HEPABEHCTB IPH 331aHHBIX 3HAYEHUSIX [TEPEMEHHBIX.

HepasenctBo ¢ nepemennoii. CTporue u HecTporue HepaBeHCcTBa. Qbaacmy onpeodenens
HepaseHcmaa (001acms 0ONYCMUMbIX 3HAYEHUL NePEMEHHOLL).

Pemenue nuHEHBIX HEPABEHCTB.



Keaopamnoe nepasencmeo u ezo pewenus. Pewienue KeaOpamHvlx HeEPABEHCME:
UCNONb306AHUE CBOUCME U 2paAPuUKa KeaopamudHou QYHKYuu, mMemoo UHmepsanos. 3anuch
peutenus KeaopamHno20 HepaseHCmad.

Pewenue yenvix u OpooHO-payuoOHaIbHBIX HEPABEHCNE MEMOOOM UHMEPBATIO8.

Cucrembl HEpaBeHCTB

CucteMbl HEpaBEHCTB C OJIHOM MepeMeHHOW. PemieHue cucteM HEpaBEeHCTB C OJIHOU
NEpEeMEHHON: JMHEUHBIX, Keaopamueix. VI300pa)keHHE peIIeHUs CHUCTEeMbl HEPABEHCTB Ha
YKCJIOBOM MPSIMON. 3aIUCh PELIEHUSI CUCTEMbI HEPABEHCTB.

DOyHKINH

IousitHe GyHKUMHU

JlekapToBbl ~ KOOpAMHATHl Ha IUIOCKOCTH. DopMupoBaHHEe NpPEACTAaBICHUH O
METANpeIMETHOM MOHATUH «KOOpAUHATEY. CrocoObl 3amaHust (YHKIHMNA: aHATUTUYECKHIA,
rpaduueckuit, Tabauunbiil. ['padux ¢ynxuuu. [Ipumeps! QyHKIMHI, MolydaeMbIX B Ipoliecce
HCCJIETIOBAHMSI Pa3IMYHBIX PEAbHBIX MTPOLIECCOB U PElIeHUs 3a/1a4. 3HaueHHe (PYHKIUU B TOUKE.
CpoiictBa (yHKIMIA: 00NAaCTh ONpeAeNeHHs, MHOXECTBO 3HAYCHWH, HYIH, MPOMEKYTKU
3HAKOIIOCTOSIHCTBA,  YeMHOCMb/HeuemHOCmyb,  TPOMEXKYTKH BO3pacTaHUs U yOBIBaHUS,
HauOoJblllee ¥ HaMMEeHblee 3HaueHus. VccnenoBanue GpyHkuuu no ee rpauky.

IIpeocmasnenue 06 acumnmomax.

Henpepuvisnocmo ¢pynkyuu. Kycouno 3aoannvie pynxyuu.

JIuneiinasi pyHKuMs

CpoiictBa u rpaduk JnuHEHHOW (YHKOMH. YTIOBOM KOXPPHUIMEHT MPSMOU.
Pacnionoxenne rpaduka TUHEHHON (YHKIIMKA B 3aBUCUMOCTH OT €€ YIJI0BOro ko3 duiinenta u
CcBOOOTHOTO wiieHa. Haxoocoenue koappuyuenmos aunetino GyHKyuu no 3a0aHHbIM YCI0BUSM.
npoxodHcoeHue npsamMou yepes 08e MoyYKU ¢ 3a0AHHbIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU
yepe3 OAHHYI0 MOYKY U NAPANLETbHOU OAHHOU NPSAMOLL.

KBaaparnunas pynkuus

CroiictBa u Tpaduk KBagpaTHuHOW QyHKIMU (mapadona). [locmpoenue epaghuxa
Kkeaopamuunol @yHkyuu no moykam. HaxoxneHue HyJel KBaapaTU4HOM (yHKIUH,
MHOJICECm8a 3HAUEHULL, NPOMENCYMKOE 3HAKONOCMOAHCMEA, NPOMENHCYMKOE MOHOMOHHOCMU.

OOpaTHast NPONOPUHOHATBHOCTH

k
CaoiicTBa GyHKIMU Y = K y = —. I'unep0bona.
X X

I'pagpuxu Pynkyui. Ilpeobpaszosanue epagurxa ¢ynxyuu y = f (x) ora nocmpoenus

epaguros ynkyuii 6u0a y = af (kx +b)+c -



. k
I'paguxu ¢hynxyuii y:a+X—+b, y=~x,y=¥x, y=|x

IlocsieqoBaTeIbHOCTH U MPOTPECCHH

UucnoBass  MOCTEAOBATENbHOCTh.  [IpuMepsl  YHCIOBBIX  MOCIEAOBATEIHHOCTEH.
BeckoHeunsle mOCIENOBATENBHOCTH. Apu(pMETHYECKass TMPOTPeccHsi HM €€  CBOWCTBA.
['eomerpuueckass mporpeccusi. @Dopmyra obwe2o unena u cymmvl N NEPEbIX  UNEHO8
apugpmemuueckotl u ceomempuyeckoli npozpeccuil. Cxo0aumascs 2eoMempuyecKas npospeccus.

Pemrenne TekcTOBBIX 32124

3anayu Ha Bce apudMeTnIecKne 1elCTBUA

Pemenne TexcToBbIX 3a1au apudmernyeckuM criocobom. McnonabzoBanue tabnui, cxem,
yepTexeil, Ipyrux CpecTB NPeCTaBICHUS JaHHBIX IIPU PEHICHUU 3a]Ia4H.

3agayu Ha 1BMKeHHe, Pa0OTy U MOKYIIKH

AHanu3 BO3MOXHBIX CUTyalluii B3aMMHOT'O PACIIONIOKEHHUSI OOBEKTOB MPH UX ABHKEHHH,
COOTHOILIEHUS] 0OBEMOB BBINOIHAEMBIX pabOT MPH COBMECTHOM padoTe.

3agauM HA YaCTH, 10JIM, IPOLEHTHI

Pemenue 3ama4 Ha HaXOKJIEHUE YaCTH YMCIIAa U YMCTIA 10 ero YacTu. Pemienue 3ai1ay Ha
IpoLEeHTHI U 1onu. [IpuMenenne nponopuuil py peleHUy 3a1ad.

Jlornueckue 3agauu

Pemenue nornveckux 3anad. Peuwenue 10euteckux 3a0a4 ¢ nomowwio epaghos, maobauy.

OcHoBHbIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a/1a4: apupMEeTHUECKU, anreOpandeckuid,
nepebop BapuaHTOB. [lepguumvie npedcmasieHuss 0 Opyeux Memooax peueHus 3a0ay
(ceomempuueckue u epaguyeckue mMemoobsl).

CraTHCTHKA M TeopHs BePOSITHOCTEH

Crarucruka

TabnuyHoe W Tpaduueckoe TMpeJICTaBlIeHHE JAHHBIX, CTOJOYaTble M KpPyroBblE
arpaMMel, TpaduKu, NMPUMEHEHHE IuarpaMM W TpaduKOB JUIS OMHCAHUS 3aBUCUMOCTEH
peasIbHbIX BENWYMH, U3BJIeYeHHEe HHpopManuu u3 TaOIUI, JIuarpaMM U TpaduUKOB.
OnucaTenbHble CTAaTUCTHUYECKHUE MOKAa3aTENM YHCIOBBIX HAOOpPOB: cpeaHee apupMeTHdecKoe,
Meouana, HauOoJbIlIee M HauMEHbIIee 3HaueHHUs. Mepbl pacceMBaHUs: pa3Max, oucnepcusi u
cmanoapmuoe OmKkIOHeHUe.

CiyyaiiHass W3MEHYMBOCThb. M3MEHUYMBOCTH mNpH H3MEpeHUsX. Pewarowue npasuna.
3axoHomepHOCMU 8 UBMEHUUBLIX BEIULUHAX.

Cayuaiinble cOOBITHS

CrnyualiHple ONBITHI (IKCIEPUMEHTHI), AJIEMEHTApHbIE ClIydyalHble COOBITHS (MCXOJIBI).

BepositHocT  sneMeHTapHBIX  cOObITHH. COOBITHS B CIyYalHBIX OKCIEpPUMEHTaX |



0JIarONPHUATCTBYIOIINE DJIEMEHTAPHBIE COOBITHS. BEpOSITHOCTH CITydaliHBIX COOBITHI. OIBITHI C
PaBHOBO3MOXKHBIMU 3JIEMEHTApHBIMU CcOObITUSIMH. Kilaccuueckue BEepOSTHOCTHBIE OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipeocmasgnenue cobbimuti ¢ nomowvio ouazpamm Jinepa.
IIpomusononoscnvie cobvimus, obovedunenue u nepeceyerue coovimuil. llpasuno cnosrcenus
séeposmuocmeti. Cnyuaiinwiti  6vloop. I[lpeocmasnenue s3xcnepumenma 6 6ude Oepesa.
Heszasucumvle  cobvimus. Ymnooicenue  eepoamuocmeii  Hezasucumvlx  coObimuii.
Ilocreoosamenvuvie Hezagucumvie ucnvimanus. llpencraBieHne 0 HE3aBUCHUMBIX COOBITHSX B
JKU3HU.

dnemenmol KOMOUHAMOPUKU

Ilpasuno ymmuoocenus, nepecmanogxu, ¢axmopuan uyucia. Couemanus u YUCIO
couemanuu. @opmyna uucia cowemanuii. Tpeyeonovnux Ilackana. Onvimosl ¢ 6016WUM YUCTIOM
DABHOBO3MOJICHBIX  INEMEHMAPHLIX coObimull. Bvluucnenue eepoamuocmeti 6 Onvlmax ¢
npumeHenuem KomMoOuHamopHvlx ¢opmyn. Hcneimanus Bepuyninu. Ycenex u  ueyoaua.
Beposamuocmu cobvimutl 6 cepuu ucnoimanuti bepuynnu.

Cnyuaiinvle genuyunsl

3nakomcmeo co CAYHUAUHLIMU BEIUYUHAMU HA NPUMEPAX KOHEUHLIX OUCKPEMHbIX
cayuatinolx genuyun. Pacnpedenenue seposmuocmett. Mamemamuueckoe odcudarue. Ceoticmea
Mamemamuyecko2o oxcuoanus. [lonamue o 3axone 6onvuux yucen. Mzmepenue seposimuocmel.
Ilpumenenue 3aKkoHa O6ONBWIUX YUCEL 8 COYUONIO2UU, CMPAXOBAHUU, 8 30PAB0OXPAHEHUU,
obecneyenuu 6€30NACHOCMU HACENEHUS 8 YPE38bIYAUHBIX CUMYAYUSIX.

I'eomeTpus

I'eomeTpuuyeckue purypsl

@Durypsl B reOMeTPHH U B OKPYKAIOIIEM MHPe

I'eomerpuueckas ¢urypa. DopMupoBaHue IPEICTABICHUNA O METANPEIMETHOM MOHITHH
«purypay.

Touka, THHUS, OTPE30K, IpsIMasi, JIyd, JIOMaHas, INIOCKOCTbh, yToJl, ONCCEKTpHUCa yIia U ee
CBOICTBa, BUJIbI YTJIOB, MHOTOYTOJILHUKH, KPYT.

OceBas cummMmeTpusi reomeTpudeckux Guryp. LleHTpanbHas CUMMETpHUsi T€OMETPUIECKIX
¢uryp.

MHOroyroJibHuUKH

MHOrOyrofnpHUK, €ro 5SJeMEHThl U €ro cBoiicTBa. Pacmo3HaBaHue HEKOTOPBIX
MHOT'OYTOJIbHUKOB. Buinykivie u HegblnyKiblie MHO20Y20abHUKU. IIpaBUIIbHbIE MHOTOYTOJIBHUKH.

Tpeyronsauku. Brwicota, Meamana, OWCCEKTpHCa, CpPEIOHsSI JIMHUS TPEYTrOJbHUKA.

PaBHOOEIpEeHHBIN TPEYTOJIBHUK, €r0 CBOWCTBA M NpPH3HAKH. PaBHOCTOPOHHUN TPEYTOIHHUK.



IIpAMOYTONBHBIA,  OCTPOYTOJIBHBIA,  TYNOYTOJIBHBIA  TPEYrOJBbHMKM. BHemHue  yrisl
TpeyroibHuKa. HepaBeHCTBO TpeyroyibHUKA.

UYertsipexyronbuuku. [lapamnenorpamm, pom0, OpSMOYTONbHUK, KBaJpar, Tpamnerus,
paBHOOepeHHas Tpanenus. CBOWCTBa M MIPU3HAKU NapajiesiorpaMma, pom0a, MpsiMOyTroJibHHKa,
KBaJpaTa.

OKpyXHOCTb, KPyT

OKpy’>KHOCTb, KpyI, HX DJIEMEHTbl U CBOICTBA; LEHTPAJbHBIC W BIIMCAHHBIE YIJIBI.
KacarenbHast u cexywjas K OKpYKHOCTH, UX cgoucmea. BnicaHHble ¥ ONHMCAHHBIE OKPYKHOCTU
JUISl TPEYTOJIBHUKOB, Yemblpexy20ibHUKO8, NPAGULIbHBIX MHO20)20IbHUKOS.

I'eomeTpuueckue purypsl B npocTpancTse (00beMHbIE Tesla)

MHnococpannuk u e2o snemenmul. Hazeanus mMHo202paHHuKo8 ¢ pasubim NOA0ICEHUEM U
Konuuecmeom 2cpareti. IlepBUUHbIE NpPEACTABIEHUS O NMHUpaMUieE, Napaulelenunene, MpusMe,
chepe, mape, MUWIMHAPE, KOHYCE, UX AIEMEHTaX U MPOCTEHIIINX CBONCTBAX.

OTHomeHnst

PagencrBo puryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [Ipr3HaKu paBeHCTBA TPEYTOJIbHUKOB.

[MapaneJabHOCTh NPSAMBIX

[Ipu3naku u CBOMCTBA MHapauIeTbHBIX NPAMBIX. AKkcuoma napannenrvHocmu Eexiuoa.
Teopema Daneca.

I[lepnenaukyasipHble NpsiMble

[Ipsmoit yron. Ilepnenaukynsap k mnpsmoil. Haknonnasd, npoekuusa. CepennHHBIN
NEPIEeHIUKYISP K oTpe3Ky. Ceolicmea u npusHaKu nepneHOUK)IApHOCMU.

Ilooooue

IIponopyuonanvusvie ompesku, nododue ¢gueyp. I[lodobnvie mpeyeonrvruxu. I[lpusnaxku
noooobus.

B3anMHoe pacnosio:xkeHue psiMON U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenuss u BbIYMCICHUS

Beanuunbl

[Tonstue Benmuuusbl. JlnuHa. M3mepeHue [iuHbL. EIUHULBI W3MEPEHUS JUIMHBIL.
Bennuuna yrna. ['pagycnas mepa yria.

[TonaTtne o turomaAM TIOCKOW (UTYpel W ee CBoOMcTBax. V3MepeHue Iiomasei.
EnuHuLBI U3MEpEHNUs TUIOLIAIH.

[IpencraBnenune 06 o6beme u ero cBoiicTBax. M3mepenue oobema. EnuHuIbl n13MepeHus
00BEMOB.

I/I3Mepel-ll/lﬂ U BBIYUCJICHUSA



WNHCTpyMEHTBI 1711 U3MEPEHUH W TIOCTPOSHUH; M3MEPECHNUE W BBIYUCIICHHUE YTJIOB, JTHH
(paccrosinuii), omaneii. TpuroHomerpuyeckne (QyHKIMA OCTPOTO yIJIa B MPSIMOYTOJBHOM
TpeyroiabHUKe TpucoHomempuueckue @OyHKyuu mynoz2o yeid. BplUHCIeHHE SJIEMEHTOB
TPEYTOJBLHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIICHUU. DOpMysbl TUIOIIaIN
TPEYroJbHUKA, MapajuiejiorpaMMa M €ro YacTHBIX BHJIOB, (OPMYJIBI JUTHHBI OKPY)KHOCTH H
miomaau kpyra. CpaBHeHue u BeraucieHue miomasneid. Teopema [ludaropa. Teopema cumycos.
Teopema kocumycos.

Paccrossnus

Paccrostnue mexnay Toukamu. PaccTosiHMe OT TOYKHM 10 NpsAMOU. Paccmosnue medrcoy
Gueypamu.

I'eomeTpuyeckue NocTpoeHust

I'eoMeTpuueckre MOCTPOCHUS JJIs MILTIOCTPAIIMH CBOHCTB T€OMETPUIECKUX (huryp.

NHCcTpymMEHTBI Uil TOCTPOEHUM: ULUPKYyJb, JIMHEHKA, YIOJIbHUK. [Ipocmetiwue
HOCMPOeHUs. YUPKYLeM U JUHEUKOU:. NOCMpOoeHue OucceKxmpucsl yeid, NepneHOUuKyIapa K
npAMOU, y2id, pagHo20 OAHHOMY,

Ilocmpoenue mpey201bHUKO8 NO Mpem CMOPOHAM, O8YM CIOPOHAM U VLY MeHCOY HUMU,
CMOpOHe U 08YM NPUNEHCAUWUM K Hell YeTlaM.

enenue ompesxa 8 0GHHOM OMHOULEHUU.

I'eomeTpuueckue npeodpa3oBaHus

IIpeoOpa3oBanus

[lonsstue  mpeoOpazoBanus. I[lpeacraBieHne 0  METanpeIMETHOM  TOHSITHH
«mpeobpazoBanuey. [lododue.

JABukenust

OceBast U LEHTpaJbHAsA CUMMETPHS, HOBOPOM U napaiienvhviti neperoc. Komounayuu
08UICEHUT HA NIOCKOCMU U UX CBOUCMEA.

BekTopbl M KOOPAUHATHI HA MIOCKOCTH

BekTopsl

[TonsTre BekTOpa, NEHCTBUS HAJ BEKTOpPAaMH, HCIOIH30BAaHHE BEKTOPOB B (HUBHKE,
DPasnodxiceHue 6eKmopa Ha cocmaegiaiowjue, CKAIApHoe npouzeeodeHue.

Koopaunarsi

OcCHOBHbBIE TIOHSITUS, KOOPOUHAMbBL  B8EKMOpPA, PACCMOSHUE MedXHcOy  MOYKAMU.
Koopounamei cepeounvt ompesxa. ¥Ypasnenus gueyp.

Ilpumenenue 6ekmopos u Koopouwam Ol peuieHUss NPpoCMmeuuux 2eoMempuidecKux
3a0ad.

I/ICTOPPIH MaTeMaTHKH



Bosnuknogenue mamemamuku Kax Hayku, smanvl ee pazeumus. OcHogHble pazoenvl
Mamemamuxu. Beioaowuecs mamemamuky u ux 6K1do 8 passumue HayKu.

beckoneunocmo mnoocecmea npocmuix yucen. Yucaa u onunst ompeskos. Payuonanvuuie
yucaa. [lompebrnocmo 6 uppayuonanvusix yuciax. lllkona IHugacopa

3apooicoenue aneebpvr 6 Hedpax apupmemuxu. An-Xopesmu. Poowcoenue OykeenHOl
cumgonuxu. Il. @epma, ©. Buem, P. [Jlexapm. Hcmopus éonpoca o naxodicoenuu ¢hopmyn Kopret
aneebpauveckux ypasHenuti cmenenetl, oonvuux yemoipex. H. Tapmanwvs, /. Kapoano, H.X.
Abenv, D. I'anya.

llosagnenue memooa KkoopOuHam, nO380NAULE20 NEPEBOOUMb ceoMempuyecKue 00beKmbl
Ha A3bIK aneeopul. Ilosenenue epaguxos gpyuxyuii. P. [Jexapm, I1. @epma. Ilpumepol paziuynvix
cucmem KoopouHam.

3aoaua Jleonapoo Iluzanckoeo (Qubonauuu) o kpoauxax, uucia Pudbonauuu. 3adaua o
waxmamuou 0ocke. Cxo0umMocms 2e0MempuiecKoli npocpeccuu.

Ucmoku meopuu eeposmuocmetl: cmpaxogoe oeno, azapmuvie uepel. 11 Depua,
b.Ilackanw, A. bepuynnu, A.H.Koamozopos.

Om 3emnedenuss k eeomempuu. Ilugpacop u ezco wxona. @anec, Apxumeo. [lnamon u
Apucmomens. Ilocmpoenue npagunbHbix MHO20Y20nbHUKOS. Tpucexkyus yena. Keaopamypa
kpyea. Yoeoenue kyba. Hcmopus uucna w. 3onomoe ceuenue. «Hauana» Eexnuoa. JI Dunep,
H. 1 Jlobauesckuii. Ucmopus namoeo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYIHCAIOWE20 MUpQ.

Acmponomus u ceomempus. Ymo u xkax y3uanu Aunaxcaeop, Spamocgen u Apucmapx o
pasmepax Jlynol, 3emau u Connya. Paccmosmus om 3emau 0o Jlywwr u Connya. HMszmeperue
paccmosanus om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 passumuu mamemamuxu: JI. Dinep. H.U. Jlobauesckuii,
I1.J1. Yeboviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wkona mamemamuveckux u Hagueayxkux
Hayxk, pazsumue poccutickozo ¢proma, A.H. Kpwinos. Kocmuyeckas npoepamma u M.B. Kenoviu.

TemaTu4yeckoe NUIaHNPOBaHUE € YKA3aHHEM KOJMYECTBA YaCOB, OTBOAUMBIX HA OCBOEHUE

KaXK10i TeMbI

S kiace
Ne ni/m Pazgen. Conepxxkanue yueOHOro Koun4yectBo yacoB B | KosimuecTBo 4acoB B
MarTepuaJjia aBTOPCKOM paboueii mporpamme
nporpamMme

I'naBa 1. HarypaJjbHble uncia 75 75

1 HarypanbHble uncia 1 nkajibl 15 15

2 Cnoxenue u BbIUUTAaHUE 21 21

HaTYpaJIbHbBIX YHUCEIl
3 YMHOXEHHE u JeTIeHUE 27 27




HaTypPAJIBHBIX YUCET

4 [Tnomanu 1 00BEMBL 12 12
I'naBa 2. /lecATHYHBIE IPOOH 79 79
5 OOBIKHOBEHHBIE TPOOH 23 23
6 Hecatuunbie apobu. CroxeHue u 13 13
BBIYUTAHUE IECSITUYHBIX IpoOeit
7 YMHO)\{(GHI/IC U JIEJICHHUEe JIECATUYHBIX 26 26
npodei
8 I/IHCprMeE{TBI JUIsL BBIYHCICHUN U 17 17
HU3MEPECHHI
[loBrOopenne u  cucremaTu3auus 16 16
y4ueOHOro Marepuasa
Hroro 170 170
6 kiacc
Ne ni/n Paszgen. Conepxkanue yaeOHOro KoanuyecTBo 4acoB B | KoyimuecTBOo 4acoB B
MartepuaJia aBTOPCKOI paboueii mporpamme
nporpamme
1 JlenmumocTh uncen 20 20
2 CroxeHue ¥ BhIUUTaHuEe Jpodei ¢ 22 22
pa3HbIMH 3HAMEHATEISIMU
3 YMHOKEHUE U z[eneHI/Iev 31 31
OOBIKHOBEHHBIX JIpo0eit
4 OTHOIICHUS ¥ TPOIIOPIIHU 18 18
5 [TonoxutensHbIC U OTPUIIATETIHLHBIC 13 13
qucia
CrnosxeHue ¥ BBIYUTaHHE
6 MTOJIOKUTENBHBIX U OTPULATEIBHBIX 11 11
quCell
7 YMHOKEHUE MOJT0KUTENbHBIX U 12 12
OTPULIATEIBHBIX YUCET
8 Pemenue ypaBHeHUI 13 13
9 Koopaunatsl Ha m10CKOCTH 13 13
[ToBTOpEeHME U cucTEMaTU3ALIMS 17 17
y4ueOHOro Marepuasa
Hroro 170 170
7 kaace, ajareopa
Ne ni/m Paznen. Conep:xxkanue yueonoro | KosmuectBo yacos B | KosimuecTBo 4acos B
MarTepuaJjia aBTOPCKOM paboueii mporpamme
nporpamMmme
1 JIuneiinoe YPaBHEHHE C OJTHOM 15 15
MepEMEHHOMN
2 I{enpie BeIpaKeHUS 52 50
3 DyHKINUN 12 12
4 Cucrempl TMHEVHBIX YPaBHEHUH C 19 18
JIByMsI TICPEMEHHBIMU
[ToBTOpEHME U CHCTEMATH3AIHS 7 7




y4ueOHOro Marepuasa

HToro

105

102

7 Kiace, reomeTpus

Ne i/ Paznea. Conepxxkanue yueonoro | KoamdecrBo yacoB B | KosimuecTBo 4acos B
Martepuaja aBTOPCKOI paboueii nporpamme
nporpamMmme
1 [Ipocreiiine reoMeTprUIeCcCKue 15 14
(bUryphl ¥ X CBOHWCTBA
2 TpeyronbHUKH 18 18
3 [Tapannenshbie npsimple. Cymma 16 16
YIJIOB TPEYTOJIbHUKA
4 OKpY>KHOCTb U KPYT. 16 16
I"'eomeTpHUyEeCKUE IOCTPOEHUS
[ToBTOpEHME U cUCTEMAaTU3AIIMS 5 4
yueOHOro MaTepuaa
Hroro 70 68
8 ki1ace, aaredpa
Ne i/ Pasznen. Conepxanne yueoHoro | KoamuectBo yacoB B | KosimuecTBo yacos B
MarTepuaJia aBTOPCKOii padoueii mporpamme
nporpamMmme
[ToBropenne Kkypca anredpsl 7 i 5
KJlacca
1 ParnmoHanbHbIe BRIPAKEHUS 44 38
9 KBzinpaTHLIe KOpHH. o5 24
JleliCTBUTENbHBIC YHCIIa
3 KBanparHeie ypaBHeHUS 26 24
[ToBTOpEHME U cUCTEMAaTU3AIIHS 10 11
y4eOHOro Marepuania
Hroro 105 102
8 kiacce, reomerpus
Ne i/ Pa3zpnen. Conepxanue yueoHoro | KoamuecTrBo yacoB B | KosimuecTBo yacos B
MarepuaJia aBTOPCKOil padoueii nporpamme
nporpamMmme
IToBTOpEeHMe Kypca reomeTpuu 7 - 3
KJjlacca
1 YeThIpeXyroJbHUKH 22 22
2 ITogoOue TpeyroJbHIUKOB 16 16
3 Pemrenue nmpsiMoyTonbHBIX 14 14
TPEYTOJIbHUKOB
4 MuoroyronasHuku. [Inomans 10 10
MHOT'OYTOJIbHUKA
[ToBTOpEHME M cUcTeMaTH3aLUs 8 3
y4eOHOro MaTepuaia
Hroro 70 68




9 kaacce, aaredpa

Ne ni/m Paznen. Conepxanne yueoHoro | KoaumuvectBo yacoB B | KosimuecTBo yacos B
Martepuaja aBTOPCKOM paboueii mporpamme
nporpamMmme
[ToBTOpEeHUe - 5
1 Hepasenctsa 21 16
2 Ksaaparnunas pyskims 32 29
3 OneMeHTbl NPUKIIATHON 21 20
MaTEeMaTHKU
4 UwncioBbie OCIIEIOBATEILHOCTH 21 20
[ToBTOpEHME U cUCTEMATH3AIIHS 10 10
y4eOHOro MaTepuaia
HTtoro 105 99
9 kiacc, reomeTpust
Ne ni/m Paznen. Conepxanue yueonoro | KoauvectBo yacoB B | KosimuecTBo yacos B
MarTepuaJjia aBTOPCKOM paboueii mporpamme
nporpamMmme
[ToBTOpEeHUe - 2
1 Penienue TpeyrojabHUKOB 17 15
2 ITpaBuUIIEHBIE MHOTOYTOJIBHUKH 10 10
3 JlexapToBBI KOOPIMHATHI 12 12
4 Bexropsl 15 13
5 I'eomeTprueckne npeobpasoBaHus 11 9
[ToBTOpEHME U crUcTeMaTU3aLUs 5 5
y4ueOHOro Marepuasa
HTroro 70 66

Onucanue yue0HO-MeTOAMYECKOro obecrneyeHus padoyeil nporpaMmsl

’Koxos B. 1. O6yuenue maremaruke B 5 u 6 kinaccax. — M.:Muemo3suna 2020

ABTopckas nporpamma k yueonukam H.S. Bunenxun, B.U. )Koxos, A.C. YecHokoB,

C.W. llIBandypn «Marematuka,S», «MaTemaTuka, 6.

Marematuka: Yue0.5 kin.ans  001mieo0pa3oBaTeNbHBIX — OpraHU3aIui

H. 4. Bunenkun, B. H. Xoxos,

Mmuemosuna, 2020

A. C. YecHOKOB,

C. U. llIBapudypa.

B 2 4./
— M.

Matemartuka: Yue0. 6 KiI. 11 001eo0pa3oBaTenbHbIX opranu3anuii B 2 4./ H. .

Bunenkun, B. 1. XKoxos, A. C. Yecnokos, C. U. HIBapidypa. — M.: MHemo3uHa,

2020

Koxos B. U. u np. Marematuueckuii TpeHaxkep. 5 kimacc. — M.:, 2019

Koxos B. U. u np. Marematuueckuii TpeHaxkep. 6 kinacc. — M.: , 2019.




7. Koxos B. U. u 1p. Matematnueckue AMKTaHTHI. 5 kiaacc. — M.: 2014.

8. JKoxos B. 1. MaremaTtnueckue qukTadThl. 6 Kiacc. — M.: 2016.

9. Xoxos B. U., Kpaiinesa JI. b. Koutponbnbie paboTsl o MaTeMaTHke. 5 kiacc. — M.:
2014.

10. XXoxoB B. U., KpaiineBa JI. b. KoaTponbHbIe paboThI 110 MaTeMaTHKe. 6 Kiaacc. — M.:
2014.

11. Anrebpa. 7 xnace / Mep3nsak A.I'., Ilononckuii B.b., SIxkup M.C. M.: «Benrana -
I'pad», 2019 1.

12. Anrebpa. 8 xmace / Mep3msik A.I'., TTononckuit B.b., fAxup M.C. M.: «BeHrana -
I'pad», 2018 r.

13. Anrebpa. 9 xiacc /. Mep3nsak A.l'., Iononckuit B.b., Sxup M.C. M.: «BenTana -
I'pad», 2020 T.

14. I'eomerpust. 7 xknacc / Mepansk A.l'., [lononckuit B.b., Axup M.C., M.: «BenTana —
I'pad», 2019 r.

15. I'eomerpus. 8 kiacc / Mep3nsak A.IL'., Ilononckuit B.b., SAxup M.C., M.: «Benrana —
I'pad», 2018 1.

16. 'eomerpumst. 9 xnacc / Mepansk A.I'., Ilomonckuit B.b., SIxkup M.C., M.: «Benrana —
I'pad», 2018 r.

17. Astopckass mporpammoit  A.I. Mepsnaka «COopHHKa pabo4YMX MPOTPaMM.
Marematuka. 5-11 xmaccsl / aBT.-cocT. A.I'. Mep3snsk, B.b. Tlononckuii, M.C. Skup,

E.B. byuko — Mocksa, «Benrana-I'pad», 2019 rox.
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