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1.IlnanupyemMpble pe3yJibTaThl 0CBOEHNsI yueOHOro nmpeaMera «MaTteMaTuka

BbINyCKHUK MOJYYHUT BO3MOKHOCTb HAYUYHTHCS B 7-9 Ki1accax /M o0ecnevyeHnsi BO3MOKHOCTH YCIIEITHOT0 MPOA0JIKeHUsl 00pa30BaHus HA 02a30BOM U
yriiy0JéHHOM ypPOBHSAX
DJieMEeHThI TEOPUHM MHOKECTB M MATEMATUYECKOM JIOTUKH

o Onepupoeamb1 NOHAMUAMU: ONpeoeneHue, meopema, aKCUoMda, MHOICECMBO, XAPAKMEPUCUKU MHONCECMBA, SAEeMEHM MHONCeCmad, NyCcmoe,
KOHEYHOe U OECKOHEUHOe MHONCECM B0, NOOMHONCECMBO, NPUHAOTIEHCHOCTb, BKAIOYEHUE, PABEHCINBO MHONICECME,

®  U300padcamev MHOMCECMBA U OMHOUEHUE MHONCECME C NOMOWbIO KpY2o8 Diinepa;

®  onpeoenamv NPUHAONEHCHOCTb DTIEMEHMA MHONCECMBY, 00bEOUHEHUIO U NepecedeHU0 MHOMICeCms,

L4 3a0a6amMb MHONCECNEO C NOMOWBIO neEpeYUCICHUA ITIEMEHNTOB, CTI06ECHO20 ONUCAHUA,

L4 onepupoeanib NOHAMUAMU. 6bICKA3bIBAHUE, UCMUHHOCTb U JIOHCHOCMb 6bICKA3bIBAHUA, OMPUYAHUE 6blCKa3bl6‘aHM12, onepayuu HAO 6bICKA3LIEAHUSMU.:
u, uiu, He, YCJlO6HbLE BbICKA3bIBAHUS (MMI’ZJZMKGL;MM),’

L4 Cnmpoumbsv 6blCKA3bl6AHUA, OMPUYAHUA BbICKA3bIBAHUIL.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPEeIMETOB:

o cmpoumbs Yeno4kKu yMOS’aK/ZlOlleHLMZ HAa OCHOB€ UCNONb306AHUAL NpABUTI IOCUKU,

o ucnojbzoeamb MHoOdCecmea, onepayuu ¢ MHoxcecmeamu, ux epaqbu%cxoe npedcmaeﬂeHue 0151 ONUCAHUA PEAIbHbIX npoyeccos u SAGNeHUII.
Yucaa

o Onepupoearnb NOHAMUAMU. MHOIHCECMBO HAMYPANbHBIX YUCENl, MHOMNCECMBO YEJIbIX YUCE], MHOAHCeCnmeo pAayuOHANIbHbIX 4Yucesl, UuppayuoHalbHoe

qucio, KGClapamelZZ KOpP€Hb, MHOJCECMEB0 oeticmeumesbHbIxX yuceil, ceomempudecKkas unmepnpemayusi HamypauabHslx, YejlblX, payUOHA/IbHbLX, oelicmeumenbHbLx

yucei,
L4 NOHUMAMb U OOBACHAMb CMBLCT I’lO3u14u0HH071 3anucu HamypajlbHo2c0 4ucia,

L4 BblNOJIHAMb 8blYUCIEHUA, 6 MOM YUCje C UCNOJIb306AHUEM l’lpUéMO@ PAUUOHATIbHBIX 6bllluCJZ€Hu1/7,'

L4 6blNOJIHAMb OKPY2leHUe paAyUOHAIIbHbLX YuUcel C 3a0aHHOU MOYHOCMbIO,

! 3,I[CCI> 1 JaJI€C — 3HATh ONPEACICHUC ITIOHATHUA, YMETh ITOSCHATH €T0 CMBICIIL,YMETH MCITIOJIB30BaTh ITOHATUE U €T0 CBOMCTBa Ipu IPOBEACHU N paccymzleHHﬁ, JD0Ka3aTCJIbCTB, PCINCHUH 3aJ1aY.



®  CPABHUBAMb PAYUOHATbHBLE U UPPAYUOHATbHBIE YUCIA,

®  npedcmasisAmb pAYyUOHAILHOE YUCTO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpAO0OUUBAMb YUCAA, 3ANUCAHHbIE 8 8UOe OOLIKHOBEHHOU U 0eCAMUYHOU OPOOU,

e naxooumov HOJ/[ u HOK uucen u ucnoniv3osams ux npu peuleHuu 3a0ay.
B noBceaHeBHOI1 ;KU3HU M MIPU U3YYEeHHH IPYTUX MPEAMETOB:

®  NPUMEHAMb NPABGUILA NPUOTUINCEHHBIX GbIYUCTEHUL NPU PeUleHUU NPAKMUYeCKUX 3a0ay U peuleHul 3a0a4 Opyaux yueOuvlx npeomemos;

®  GLINOIHAMb CPAGHEHUE PE3VIbMAMO8 BbIYUCIEHUL NPU PEUEHUU NPAKMUYECKUX 3A0ay, 8 MOM YUCLe NPUOTUNCECHHBIX 6bIYUCTIEHUTL,

®  CcoCmasnams U OYeHU8AMyb YUCI08blE BbIPANCEHUS NPU PeuleHUy NPAKMUYeCKUX 3a0a4 U 3a0ay u3 Opy2ux y4eOHvix npeomemos;

®  3anuUcvlBamb U OKPY2IAmMb YUCLO8ble 3HAUCHUSA PEeAIbHbIX 8EIUYUH C UCNONIL30BAHUEM PASHBIX CUCTNEM USMEPEHUsL.
ToxnecTBeHHBIE MPEOOPA30OBAHUSA

e Onepuposame NOHAMUAMU CIMENEHU C HAMYPATbHbIM NOKA3amenem, CIeneHu ¢ YeablmM OmpuyamenlbHulM noKazamenem,

®  GLINONHAMb NPeoOPA308AHUS YETbIX GbIPANCEHUN. Oelicmeusi ¢ 0OHOUNIeHAMU (CNI0JCeHUe, BblYUMAaHue, YMHONMCEHUE), OeUCmBUsl ¢ MHO20YIeHAMU
(cnodxcenue, sbiuumanue, YMHOMNCEHUE),

®  GLINOAHAMb PA3NONCEHUE MHO20UNEHO8 HA MHOMCUMENU OOHUM U3 CHOCOD08: BbIHeCeHUue 3a CKOOKY, SPYNNUPOBKA, UCNONb308AHUE (HOPMYIL
COKPAUEHHO20 YMHONCEHUSL,

®  guIdenamb K8AOpam CyMMbl U PA3HOCMU OOHOYIEHO8,

®  PACKNAObIBaAmMb HA MHONCUMENU KBAOPAMHBIL MPEXUTIEeH,

®  BLINOAHAMb NPEoOPA30BAHUA BbIPAINCEHUL, COOEPAHCAUUX CMENEeHU C YeblMU OMPUYAMeEIbHbIMU NOKA3AMENAMU, Nepexooums om 3anucu 6 8uoe
Ccmenetu ¢ YyeiviM OmpuyamenbHblM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOIHAML NPeodPa308anusi OPOOHO-PAYUOHATILHBIX BbIPANCEHULL: COKpawjeHue Opobell, npugedeHue anreedpauyeckux opobel K obujemy
3HaAMeHamenlo, ClOdCeHue, YMHOJCeHUe, OelleHue aneedopaudeckux opoobet, 6o3eedeHue aneeOpaudeckol Opoou 6 HAMypaibHYIO U Yeayilo OmpuyamenbHyro
cmenemy;

®  GLINONHAMb NPEoOPA30BAHUS BLIPANCEHUL, COOEPHCAUJUX KEAOPAMHbIE KOPHU



®  guI0enaAmb K8AOpam CyMMbl UNU PAZHOCIU 08VHUIIEHA 8 BbIPANCEHUSAX, COOEPAHCAUUX KBAOPAMHbIE KOPHU,

®  BLINOIHAMb NPEOOPAZOBAHUSL BLIPAICEHUL, COOEPACAUUX MOOYTb.
B noBce1HeBHOM KU3HHU ¥ MIPH U3YYEHUH APYTUX MPEIMETOB:

®  BLINOAHAMb NPEOOPA30BAHUS U OCUCMBUS C YUCTAMU, 3ANUCAHHBIMU 8 CINAHOAPMHOM 8Ude;

®  BLINONHAMb NPEOOPA3Z0BAHUS ANCCOPAUUECKUX BLIPAIICEHUL NPU PeuleHUU 3A0ay OPpY2UX YueOHbIX NPeoMemos.
YpaBHeHUsI 4 HEPABEHCTBA

o Onepuposams NOHAMUAMU: YPABHEHUE, HEPABEHCMEBO, KOPEHb VPAGHEHUS!, peuleHue HePABeHCMEA, PAGHOCUNIbHbLE YPAGHEHUsL, 00IACTb ONPEOeNeHUs]
YpasHeHus (HepaseHCcmaa, CUCmeMbl YPAGHEeHULL WU HepaBeHCms),

®  pewams NuHelHble YPAGHEHUs U YPABHEHUS, C800UMbLE K TUHEUHBIM C NOMOWbIO MONCOECHEEHHbIX NPEoOPA3Z08aANHULL,

*  pewams K8AOPAMHbIE YPAGHEHUS U YPAGHEHUS, CBOOUMbLE K K8AOPAMHBIM C NOMOUBIO MONCOECMBEHHBIX NPeoOPa308aHUlL;

®  peuwiamsb OpOOHO-IUHElIHbIE YPABHEHUSL,

®  pewams npocmeriuiue UppayUoOHaIbHble YPAGHEHUs 8U0A f f(x)=a, \/f (x) = \/g (x);

o  pewamp ypasnenus euda X" =a;
®  pewams ypasHeHUus CnOCOOOM PA3oNCeHUS HA MHOICUMENU U 3aMeHbL NePEMEHHOT,
®  UCNONL308AMb MEMOO UHMEPBANLO8 OISl peuleHUs Yeavlx U OPOOHO-PAYUOHATILHBIX HEPABEHCNE;
®  peuwiamv TUHElHbIE YPAGHEHUS U HEPABGEHCMBA C Napamempamu,
®  pewams HeCN0JICHbIE KBAOPAMHbLE YPAGHEHUS C NAPAMEMPOM,
®  pewiams HeCl0NHCHbIE CUCMEMbL TUHEUHbIX YPASHEHUU C Napamempamu,;
®  peuams HeCI0IHCHbIE YPAGHEHUS 6 YeNblX YUCAX.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEAMETOB:
® cocmaenamb U pewams JUHelHble U K8AOpamHvle YPAaGHEeHUs, YPAGHEHUs, K HUM C80OAWUECs, CUCMeMbl TUHEUHbIX YPAGHEHUll, Hepagencme npu

peutenuy 3a0ay Opy2ux yueOHvix npeomMemos;



®  BLINOAHAMb OYEHKY NPABOON0000Us Pe3VIbMAmos, NOAYUAeMbIX NPU PeuleHUU TUHEHbIX U K8AOPAMHBIX YPAGHEHUL U CUCEM JIUHEIHbIX YPAGHEeHU
U HEpAaseHCME Npu peuleHuU 3a0ay Opy2ux yY4eoHvlx npeomemos;

®  guLIOUpamMb COOMBEMCMEYIOWUe YPABHEHUS, HEPABEHCMBA UIU UX CUCMeMbl OJisl COCMAGNEeHUS MAMeMAmu4ecKol Mooenu 3a0aHHOU pPeanbHoll
cumyayuu Uiy nPUKIaoHoU 3a0adu;

®  yMemb UHMEPNPemuposams NOLYYEHHbIU NPU peueHUuu YpPasHeHus, HepaseHcmed Ulu CUCmeMbl pe3yibmam 6 KOHmeKcme 3a0aHHOU peanbHOU
cumyayuu Uiy nPUKIAOHoU 3a0adu.
DOyHKIUH

o  Onepuposamv noHAMUAMU. QYHKYUOHANbHAS 3A68UCUMOCTb, (QYHKYUS, 2paduKk GyHuKyuu, cnocobdvl 3a0anus QYHKYuu, apeymenm u 3HaA4eHue
@yHKkyuu, obracms onpeoeireHUs U MHONHCECMBO 3HAYEHUL OYHKYuU, HYIU QYHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb (QYHKYUU,

YEMHOCMb/HEYEMHOCMb PYHKYUU,

. . . . k
o cmpoums epaguru TuHeiHow, KeadpamuyHoi GyHKyuil, 0bpamHoil nponopyuonarbhocmu, Gyukyuu suda: Y =a+——, y=~Ix,y=3x, y= |X|;
X

+b

® Ha npumepe KEAOPAMUUHOU QYHKYUU, UCNOAb306amb npeobpazosanus epagura @yukyuu Y=f(X) ors nocmpoenus epagpuros @ynryuil
y=af (kx+b)+c;

®  cocmaenamv ypasHeHuss NPAMOU No 3a0AHHBIM YCIO0GUAM: NPOX0Oswell Yepe3 06e MOYKU C 3a0aHHbIMU KOOPOUHAMAMU, NPOX0Osawel Yepe3 OaHHY10
MOYKY U NAPANNENbHOU OAHHOL NPAMOLL,

® uccrnedogamsv GYHKYUIO No eé epaguxy;

®  HAXOOUMb MHONCECBO 3HAYEHUT, HYIIU, NPOMENCYMKU 3HAKONOCMOAHCMEA, MOHOMOHHOCIU K8AOPAMUYHOU DYHKYUU,

®  onepupoeamv NOHAMUAMU. NOCIE008AMENbHOCb, APUPMEMUYECKAsl NPOSPECCUsl, 2e0MeMPULEeCKas NPOPeCCcUs;

®  pewams 304U HA APUPMEMUYECKYIO U 2eOMEMPUUECKYIO NPOSPECCUIO.
B noBceHeBHOI ;KH3HHU M MPU U3YYeHHUH IPYTHX MPEIMETOB:

®  ULTIOCMPUPOBAMb C NOMOWDBIO SPAPUKA PEANbHYIO 3A8UCUMOCTL UTU NPOYECC NO UX XAPAKMEPUCTNUKAM,

®  UCNONBL308AMb CEOUCMEA U 2PAPUK KBAOPAMUUHOU PYHKYUU NPU PelleHUU 3a0ay U3 Opyeux y4eOHbix npeomemos.

TexcToBbIE 3a0a4H



L4 Pewamo npocmasle U CJl0HCHblE 3a0avu PA3HBIX MUNoes, a makxaice 3a0a4u NOBLIUEHHOL mpdeocmu;
L4 ucnoJjbzoeamov pasnvle KpamkKue 3anucu Kak MoOe MeKCmos CNLOANCHBIX 3a0ay OIS nocmpoerus NOUCKOBOU CXeMbl u peuiteHus 361061’{,‘

®  paziuuames MoOelb MeKCma U Mooelb peuleHus 3a0ayu, KOHCMpYuposams K 0OHOU MOOelU peleHUs HeCI0ACHOU 3a0ayl pasHvle MoOelu mekcma

®  3HAMb U NPUMEHAMDb 00a CNOCObA NOUCKA peutleHus 3a0ay (0m mpedosanus K yCi08Uuio u om yCiosus K mpeodosanuro);

®  MOOenUpo8amsb paccylcOeHUs npu NOUCKe PeuleHUss 3a0ay ¢ NOMOWbIO 2pagh-cxembl,

®  gbIdeNAMDb dMANbL PeUleHUsl 3a0ayl U COOEPACAHUE KAANCO020 dIMAand;

®  yMemb GblOUPAMb ONMUMATLHBIL MEMOO peuleHUs: 3a0a4u U 0CO3HABAMb 8bIOOD Memood, PACCMAMpPUEAmMb PA3IUYHbIE MemOoObl, HAXOOUMb PA3HbLE
Ppeuwenst 3a0a4u, eciu 03MONCHO,

®  QHAIUBUPOBAMND 3aMPYOHEHUs NPU PEUEHUU 3A0aY,

®  BLINOAHAMb PA3TULHbIE NPEOOPAZ0BAHUS NPEONONCEHHOU 3A0aAYU, KOHCMPYUPOBAMb HOBble 3a0aUll U3 OAHHOLL, 8 MOM YUCLe 00pamHble;

®  UHMEpPNPemUpo8ams GbIUUCIUMENbHBLE PE3YILIMAMbL 8 3A0aye, UCCIe008aMb NOYYEeHHOe peuleHue 3a0ayu;

®  QHATUBUPOBATL BCEBO3ZMOICHBIE CUMYAYUL B3AUMHO20 PACNOLONCEHUSL 08YX 0OBEKMOB U U3MEHEHUEe UX XAPAKMEPUCTIUK NPU COBMECTIHOM OBUNCEHUU
(ckopocmb, épems, paccmosHue) npu peueHuy 3a0ay Ha 08U ceHue 08yX 00bEeKMo8 KAk 8 0OHOM, MAK U 8 NPOMUBONOTIOHCHBIX HANPABTIEHUSAX,

®  UCCNE008aMb BCEBO3MOIICHBLE CUMYAYUU NPU PEULeHUL 3a0aY HA O8UICEHUE NO peKe, PACCMaAmpPUEams pasHvle CUCMeMbl OMCYEma,

®  pewiams pasHOOOPA3Hble 3a0ayU «HA YACTNUY,

®  pewams U 0OOCHOBLIBAMb CB0€ peueHUe 3a0ay (8blOeisimb MAMEMAMUYECKY0 OCHOBY) HA HAXONCOCHUE YaACMU YUCIA U YUCAA NO €20 YACMU Ha
OCHOBE KOHKPEMHO20 CMbICAA OPOOU;

®  0co3HaBamb U 0OBACHAMb UOCHMUUYHOCTb 3A0aY PA3HBIX MUNOE, CEA3bIBAIOWUX MPU 8eIUUUHBL (HA pabomy, HA NOKYNKU, HA OBUNCEHUE). BbLOENAMb
MU BETUYUNBL U OMHOUEHUSL MENCOY HUMU, NPUMEHAMb UX NPU PeuleHuy 3a0ay, KOHCMpPYUposams coOCmeeHHbie 3a0ay YKA3aHHbIX MUNO08;

®  gnademsv OCHOBHbIMU MEMOOAMU PeuleHUs 3a0ay Ha CMeCU, CNLasbl, KOHYEeHMpPayuu,

®  pewams 3a0a4u HA NPOYEHMbl, 8 MOM YUCILE, CTLONCHBIE NPOYEHMbL C 000CHOBAHUEM, UCHONIL3YS PA3HblE CHOCOObL,

®  pewams o2uyecKue 3a0aiu PasHbIMU CROCOOAMU, 8 MOM HUCTe, ¢ 08YMS OJIOKAMU U C Mpemsl OI0KAMU OAHHBIX C NOMOWbIO MaOIUY,



®  pewams 3a0ayu NO KOMOUHAMOPUKE U MeoPUU 8ePOSMHOCMEN HA OCHOBE UCNOIb308AHUS U3YYEHHbIX MEMOO08 U 060CHOBLIEAMb PeUleHUe;

®  pewams HECI0HCHbIE 3A0ayU N0 MAMeMamu4ecKol Cmamucmuxe,

®  0671a0emb OCHOBHLIMU MeMOOAMU PEeUeHUs CIOHCEMHbIX 3a0ay: apupmemuyeckull, aneedpaudeckull, nepeboop 6apuanmos, 2eomempuyecKull,
epaguueckuil, NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YYEHHbIMU CUMY AYUSIX.
B noBceHeBHOI ;KM3HM M NIPU U3YYeHHUH JPYTUX MPeAMEeTOB:

® guldenamb npu peuwleHuu 3a0ay Xapakmepucmuku paccmMampueaemou 6 3adave Ccumyayuu, OMmIUYHble OMm peanbHblX (me, Om KOMOPbIX
abcmpazuposanucy), KOHCMPYUpO8amy HOBble CUMYAYUU C YUEMOM IMUX XAPAKMEPUCUK, 8 YACMHOCMU, NPU peuleHuU 3a0ay Ha KOHYeHMpayuu, y4umaoléams
NIOMHOCIb Beuecmed,

® pewamb U KOHCMPYUpPOSAmMb 3a0ay¥u HA OCHOBE PACCMOMPEHUs PealbHbIX CUMYayull, 6 KOMOPLIX He mpebyemcsi MOYHbIU GbIYUCIUMENbHBII
pe3yiomam,

®  pewams 3a0ayu Ha OBUICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCTEMbl OMCcYemd.
CraTuCTHKA ¥ TeopHsl BEepPOSATHOCTEl

o  Onepuposamv nouwsmuaMu: cmonbuamvle U Kpyeosble Ouazpammvl, madiuybl OAHHBIX, CpeoOHee apugmemuyeckoe, Meouauda, Haubdoavuiee u
HaumeHbuee 3Ha4eHus 8blO0PKU, PA3Max 6b100PKU, OUCNEPCUsi U CIAHOAPMHOe OMKILOHEeHUe, CIVYAUHASL USMEHYUBOCHIb,

®  u3BIEKAMb UHGOPMAYUIO, NPEOCABIIEHHYIO 8 MADIUYAX, HA OUASPAMMAX, 2paAduKax;,

® cocmaenamv mabauysl, CMPOUmMsb OUASPAMMYL U 2PAPUKU HA OCHOBE OAHHBIX,

®  onepuposamv NOHAMUAMU. PAKMOPUAN YUCILA, NEPECAHOBKU U cOYemaHus, mpeyeoavuk Ilackans;

®  NpUMeHAmMb NPABUILO NPOU3EEOEHUs NPU peuleHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupogamv NOHAMUAMU: CAYYAUHBIL ONBIM, CAVYAUHBIL 6bl00p, UCHbIMAHUe, dJeMeHmapHoe CayyatiHoe cobvimue (Ucxo0), Kiaccuieckoe
onpeoenenue 8epOAMHOCU CIYYALIHO20 COObIMUS, ONePaYUU HAO CLYUAUHBIMU COOLIMUAMU,

®  npedcmasiAms UHGOPMAYUIO ¢ NOMOWBIO Kpy20se Jiinepa;

®  pewams 3a0ayU HA 6bIYUCTEHUE GEPOSMHOCU C NOOCUEMOM KOIUYeCmea 8apuannmos ¢ NOMOUbI0 KOMOUHAMOPUKU.

B noBcenHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:



®  u381eKaAmMb, UHMEPNPEMUPO8ams U npeobpas0evleams UHGOPMAayUuro, npeoCmasieHHylo 8 Mmabauyax, Ha OUazpammax, epapurax, ompaxcarouyio
CBOLICMBA U XAPAKMEPUCUKU PEAibHbIX NPOYECCO8 U ABTEHULL,

® onpedenamv cmamucmuyecKue XapaKkmepucmuky 6bl00OpoK no madauyam, OUAspamMmam, epapukam, 6bINOIHAMb CPAGHEHUE 8 3A8UCUMOCIU OM Yeu
peuteHus 3a0ayu,

®  OYeHUBAMb 8EPOSIMHOCNL PEAlbHbIX COOLIMULL U SGIEHU.
OTHOmIEeHNS

o Onepuposamb NOHAMUAMU. PABEHCMBO (Queyp, paeHvle Gueypvl, PABEHCMBO MPeYeOIbHUKOS, NAPALIEIbHOCIb APAMbIX, NePneHOUKVIAPHOCb
APAMBIX, VeIibl MeAHCOY NPAMBIMU, NEPNEeHOUKYIAD, HAKIOHHAS, NPOeKyuUs, noooodue guayp, no0ooHvie Gucypsl, NOOOOHbIE MPEY2ONbHUKU,

®  npumenamv meopemy Paneca u meopemy 0 npONOPYUOHATLHBIX OMPE3KAX NPU PEUEHUU 3A0aY,

®  Xapakmepuzo8amv 63AUMHOE PACNONONCEHUE NPAMOU U OKPYHCHOCTIU, 08YX OKPYHCHOCTELL.
B noBceHeBHOI1 ;KM3HU M IPU U3YYeHHH JPYTUX MPEAMETOB:

®  UCNONB308aMb OMHOWEHUS OJIsL PEUEeHUs 3a0al, BO3ZHUKAIOWUX 8 PeaibHOU HCUSHU.
Hcropust MaTeMaTHKHU

e Xapakmepuzo6amv 6K1A0 8bLOAIOWUXCA MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKY U UHbIX HAVYHBIX obacmetl;

®  NOHUMAMb POb Mamemamuky 6 pasgumuu Poccuu.
MeTtoabl MaTEMATHKH

o lcnonv3ys usyyeHHvle Memoobl, RPo8OOUNb OOKA3AMENbCMEO, BbINOIHAMb ONPOBEPIHCEHUE;

®  guLIOUPAMb U3YUEHHbIe MEMOObL U UX KOMOUHAYUU OJisl PEUeHUss MAMeMamuieckux 3a0a4;

®  UCNONL308aMb MameMamuieckue 3Hanus 0Jis ONUCAHUS 3aKOHOMEPHOCMEl 8 OKpYJcaloujell 0etcmeumenbHOCmu U NPouU38e0eHUsx UCKYCCmed;

®  NpUMEHAMb npocmeliuue NPOSPAMMHbIE CPEOCMBA U INEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTEMbl NPU PEUUEHUU MAMeMamuyecKux 3a0ady.
BbINMyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUTHCA B 7-9 KJ1accax JJisl YCHEIIHOTO MPOI0JKeHsI 00pa30BaHUs HA YIIyOJI€HHOM YpOBHe

JJIeMeHThI TEOPHMH MHOKECTB U MATEMATHY€eCKOM JIOTUKH



e (Cpobogno onepI/IpOBaTb2 MOHATHSIMH: MHOXECTBO, XapaKTEPUCTUKH MHOXECTBA, JJIEMEHT MHOXKECTBA, ITYCTOE, KOHEYHOE M OCCKOHEYHOE
MHOECTBO, MOJMHOXKECTBO, MPUHAIC)KHOCTh, BKIIFOUEHHE, PABEHCTBO MHOXKECTB, CIIOCOOBI 3a/1aHIE MHOKECTBA;

®  3a]aBaTh MHOXXECTBA Pa3HbIMU CIIOCOOAMU;

®  TIPOBEPATH BBHINOIHEHUE XAPAKTEPUCTUUECKOIO0 CBOMCTBA MHOKECTBA;

e CBOOOJHO OINEpPUPOBATH MOHSATHUSMH: BBICKa3bIBAHUE, UCTUHHOCTh W JIOKHOCTh BBICKA3bIBAaHUSI, CJIOKHBIC M TPOCTHIC BBICKA3BIBAHMS, OTPUIIAHHE
BBICKA3bIBAaHUM; ICTUHHOCTH U JIOXKHOCTH YTBEPKICHUS U €r0 OTPULIAHUS, ONIEpAIIMU Ha/l BbICKa3bIBAHUSIMU: U, WJIM, HE;YCIIOBHBIE BBICKA3bIBAHU I (MMILIUKAIIUN);

®  CTPOHUTH BBICKA3bIBAaHUS C UCIIOJIH30BAHUEM 3aKOHOB aJIreOPhl BEICKA3bIBAHUH.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX PEeIMETOB:

®  CTPOUTH PacCyXKJEHUsI Ha OCHOBE MCIOJb30BaHUS TPABUJI JIOTHKY;

®  JCIOJIb30BaTh MHOJKECTBA, OINEPAllMM C MHOXKECTBAMH, WX rpaduyecKoe MpeJCTaBICHUE JJIsS ONMHCAHHUS PEaJbHBIX IPOLIECCOB M SIBICHUM, IPH
PEIICHNH 33]1a4 IPYTHX YICOHBIX MPEIMETOB.
Yucaa

e  (CB00OMHO OTMEPUPOBATH MOHATUSIMU: HATYPAIHHOE YHUCIIO, MHOKECTBO HATYPAIbHBIX YHCEN, IIEJI0€ YHCII0, MHOXKECTBO LIENbIX YUCEI, OOBIKHOBEHHAsI
IpoOb, AecATUYHas APoOb, CMEIIAHHOE YHCIIO, PAlMOHAIBHOE YHCIIO, MHOXXECTBO PAllMOHAJIBHBIX YHCEN, WPPAIMOHATBHOE YHCIO0, KOPEHb CTENEHU N,
JIEMCTBUTENILHOE YHCIIO, MHOYKECTBO ACHCTBUTEIBHBIX YUCEN, FTEOMETPUUYECKAs] HHTEPIPETALM HATYPAIbHBIX, LIENbIX, PAIIMOHATIbHBIX, IEHCTBUTEIbHBIX YHCEIT;

® TIOHHMAaTh M OOBSCHATH PA3HUILY MEXAY MO3UIIMOHHON U HEMO3UIITMOHHON CUCTEMaMU 3aliCH YHCeT;

®  TIEPEBOJIUTH YKCIIA U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBI CUHUCIICHHUS) B IPYTYIO;

®  JI0Ka3bIBaTh U MCMOJB30BATh MPU3HAKK JETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMMbl U MPOU3BEACHUS YUCEN MPU BBHIMOTHEHUU BBIYUCICHUN U
pelieHny 3a1ay;

®  BBITNOJHATH OKPYTJIIEHUE PAIIMOHAIBHBIX U UPPAITMOHAIBHBIX YHCET C 3aJJaHHON TOYHOCTHIO;

L4 CpaBHHBATb HGIZCTBI/ITCHBHBIC qucia pasHbIMU CHOCO6aMI/I;

2 3}Z[CCB 1 Jajee — 3HaTb ONPEACIICHUEC TIOHATHA, 3HATh U YMETH TOKa3bIBaTh CBOMCTBA (HpI/ISHaKI/I, €CJIM OHU GCTL) TMOHATHA, XapaKTEPHU30BaTh CBA3N C JPYTUMU IMOHATUAMHU, ITPEACTABIIAA OJHO
IOHATHUEC KAaK 9aCTh LCIIOCTHOTO KOMIIJICKCA, UCITOJIB30BATh ITIOHATHC U €T0 CBOMCTBa IIpU IPOBEACHNN paccyn(z[eHI/Iﬁ, J0Ka3aTe€JIbCTB, PCINCHUM 3aJ1a4.



®  YIOpSAAOYMBATH YMCJA, 3alUCAHHBIE B BUAE OOBIKHOBEHHOH M JECATUYHOM IpoOuW, yucla, 3alvCaHHbIE C HCIOJb30BaHHUEM apu(hMeTHIEeCKOro
KBaJPaTHOT'O KOPHS, KOPHEH CTeneHu OobIe 2;

e Haxoauth HOJl n HOK 4uncen pa3HbiMu cioco0aMu U MCIIONIb30BaTh UX MPU PELICHUU 3a/1a4;

®  BBINOJIHATH BBIYHUCICHUS U IPEOOPA30BaHUS BEIPAXKEHUH, COJIEpKAIIUX JCHCTBUTENbHBIC YUCIIA, B TOM YHCJIE KOPHU HATYPAIbHBIX CTEIICHEH.
B noBcetHeBHOM KU3HM M NIPH M3YYEHHHU APYTUX NPeIMETOB:

®  BBINOJHATH U OOBSICHATH PE3yJibTAaThl CPABHEHUS PE3YJIbTATOB BBIUMCICHUHM NPU PELICHUH MPAKTHYECKHX 3aad, B TOM YHCIE MPHOIMKEHHBIX
BBIYHCIICHUM, UCTIOJB3YS Pa3HbIE CIIOCOOBI CPAaBHEHUIA;

®  3amnKChIBaTh, CPABHUBATH, OKPYTJISAThH YHUCIOBbIE IaHHbIE PEAJIbHBIX BEJIMYHMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHNUS;

®  COCTaBJIAThH U OLIEHUBATH Pa3HBIMU CIIOCOOAMM YUCIIOBBIE BHIPAYKEHUS IIPU PELLIEHUH MPAKTUYECKUX 3a/1a4 U 3a/1a4 U3 IPYruX y4eOHBIX NPEIMETOB.
ToxnecTBeHHBbIE IPe0OPaA30BAHUA

e (CB000OAHO ONEPUPOBATH MOHATUSMH CTEIICHHU C IIEJIBIM B JPOOHBIM MOKa3aTeIeM;

®  BBINOJIHATH JI0KA3aTEIbCTBO CBOMCTB CTEMEHHU C LIEIBIMHU U APOOHBIMH ITOKA3aTesAIMU;

®  ONEpHUpOBaTh MOHATHSIMH «OOHOWIEH», «MHOTOWIEH», «MHOTOWIEH C OJHOW IEPEMEHHON», «MHOTOWIEH C HECKOJBKUMH IE€PEMEHHBIMUY,
KO3 (UIIMEHTHl MHOTOUJIEHA, «CTaHJapTHAs 3allMCh MHOTOYJIEHA», CTETIEHb OJJHOWIEHA 1 MHOTOUJICHA;

e  CcBOOOJHO BJIAJETh IPHUEMaMH MTPe0Opa30BaHUs LENIbIX U JPOOHO-pallMOHATIBHBIX BBIPAXKEHUH;

®  BBINOJIHATH PA3I0KEHNE MHOTOUJICHOB HA MHOXHTEIH Pa3HbIMU CIIOCOOAMH, C UCTIOIb30BAaHUEM KOMOMHAIMM Pa3InYHbIX TPUEMOB;

e ucnosib30BaTh TeopeMy Buera u teopemy, oOpatHyro Teopeme Buera, aiig moucka KOpHEH KBagpaTHOTO TpEXWIEHA W Ui pelIeHUs 337ad, B TOM
quciIe 3a7a4 ¢ MapaMeTpaMy Ha OCHOBE KBAJPaTHOIO TPEXUIICHA;

®  BBIIOJHATH JCJIEHUE MHOIOWIEHA HA MHOTOWIEH C OCTaTKOM;

e  JI0Ka3bIBaTh CBOMCTBA KBAJAPATHBIX KOPHEN M KOPHEN CTEIEHH N,

e  BBINOJHATH IPE0OpPa30BaHUs BEIPAKEHUM, COJIEpKaNX KBaIpaTHbIE KOPHU, KOPHU CTETEHH N,

L4 CBO60}1HO ONCpHUpOBATH HOHATUAMHA «TOXKIACCTBO», KTOXKACCTBO HA MHOXKECTBE», «KTOXKIACCTBCHHOC Hpeo6pa3013aHI/Ie»;

JokY = ik
®  BLINOJHATH Pa3IMYHbIE NPEOOPA3OBAHKS BHIPAKEHHH, COMEPIKALINX Moz[ynn.( * ) ¥



B noBceHeBHOM KU3HH M NIPH M3YYCHHHU APYTUX NPEIMETOB:

®  BBINOJIHATH NPEOOPA30BAHUS U ICHCTBHS ¢ OYKBEHHBIMHU BBIPAXCHUSAMH, YUCIOBBIE KOA((UIIMEHTHI KOTOPHIX 3alIUCAHbI B CTAHJAPTHOM BUJIE;

®  BBINOJIHATH NPEOOPA30BAHMS PALIMOHATIBHBIX BBIPAKEHUH MPH PEIICHUH 33]1a4 APYTHX y4eOHBIX MPEIMETOB;

®  BBINOJIHATH MPOBEPKY MPABAONON00MS GPU3NIECKUX U XUMUIECKUX (POPMYIT HA OCHOBE CPAaBHEHHUSI Pa3MEPHOCTEN U BaJICHTHOCTEH.
YpaBHeHHUs M HEPABEHCTBA

e (CB00OOAHO OIEpUPOBATh MOHATUSAMH: YpaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPAaBHEHUS M HEPABEHCTBA, YPAaBHEHUE, SIBIIAIOLIEECS CIIEACTBHEM
JPYroro ypaBHEHUS, ypaBHEHUS, PABHOCUJIbHBIE HA MHOYKECTBE, pABHOCUJIbHBIE IIPEO0OPa30BaHUsl YPABHEHUI;

e pemiarh pa3sHble BHUJbl YPaBHEHM M HEPaBEHCTB M UX CHUCTEM, B TOM UHCJIE HEKOTOpbIE ypaBHEHHS 3 U 4 creneHel, JpoOHO-palMOHAIbHbBIE U
UPpaLOHAJIbHBIE;

e 3HATh TeopeMy Buera [uis ypaBHEHUI CTEIIEHH BBILLIE BTOPOU;

® TIOHMMAaTh CMBIC] TEOPEM O PABHOCHIIBHBIX U HEPAaBHOCWIIBHBIX MPE0OPa30BaHMIX YPABHEHUH U YMETh MX JOKA3bIBATH;

®  BIAJCTh Pa3HBIMU METOJIaMH PELICHHs YpaBHEHH, HEPaBEHCTB U UX CHUCTEM, YMETh BBIOMPATh METO/I PELICHUs 1 0OOCHOBBIBATh CBOW BBIOOD;

®  UCNOJb30BaTh METOJ MHTEPBAJIOB JUI PELIEHHsS HEPaBEHCTB, B TOM YHUCIIE JPOOHO-PALMOHANBHBIX M BKIIOYAIOMIMX B ceOs MppalroHaIbHbIE
BBIPAKEHUS,;

e pemarh areOpanyeckre ypaBHEHHUS U HEPABEHCTBA M UX CUCTEMBI C ITapaMeTpaMy aaredpandyeckuM 1 rpaduueckuM MeTO/1aMu;

e  BIAACTh Pa3HBIMU METOJAMU JOKA3aTEIbCTBA HEPABEHCTB;

e  pelaTh ypaBHEHUS B LEJBIX YUCIAX;

e n300pa)kaTh MHOXKECTBA HA IJIOCKOCTH, 3a/1aBa€Mble YPaBHEHHUSIMH, HEPABEHCTBAMU U UX CHCTEMaMH.
B noBceqHeBHOM KU3HHU U NPU U3YyYEHHUH APYrUX NPeIMETOB:

®  COCTaBJIAThH U pelIaTh YpaBHEHMsI, HEPABEHCTBA, UX CUCTEMBI IIPU PELICHUHU 334 JPYTUX YYEOHBIX TPEIMETOB;

®  BBINOJHATH OLIEHKY MPaBAOIOA00MS pe3ylbTaToOB, MOTYyYaeMbIX IIPU PEIICHUN Pa3IMUHbIX YPaBHEHUH, HEPABEHCTB U UX CHCTEM IPH PELICHUH 3a]1a4
JPYTuX y4eOHBIX PEIMETOB;

®  COCTaBJIAThH U PELIaTh YpaBHEHUs U HEPABEHCTBA C apaMeTpaMy NP PELICHUH 3a/1a4 IPYTUX yUeOHBIX MPEIMETOB;



® COCTaBJIATh YpPaBHEHHE, HEPABEHCTBO WJIM HMX CHCTEMY, OIMCHIBAIOUINE PEAJbHYI0 CHTYAlMI0O WM MPUKIAJAHYIO 3a/ady, HHTEPIPETUPOBATH
MOJTy4YCHHBIE PE3YJIbTATHL.
DOyHKIUHA

e (CB00OAHO ONEPHPOBATH MOHATUSMHU: 3aBHCUMOCTH, (DYHKIIMOHAJIbHASI 3aBUCUMOCTbD, 3aBUCHMAsi M HE3aBHCHMAs MEepeMeHHbIe, (YHKIHUsS, CIIOCOOBI
3afaHus (PYHKIMH, apryMEHT U 3HadeHue (PyHKIMHU, 001acCTh ONPEAETICHUS U MHOKECTBO 3HaUeHUs (PYHKIMM, HYIU (QYHKIHMH, IPOMEKYTKU 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH (P)yHKIIMHU, HAanOOJIbIIee U HAUMEHbIIIEe 3HAUCHUS], YETHOCTH/HEUETHOCTD (PYHKIINHU, TIEPUOJUIHOCTh (PYHKIMH, rpaduK GyHKINHU, BEpTUKAIbHAS,
TOPHU30HTANIbHAS, HAKJIOHHASI aCUMITTOTHI; Tpa(uK 3aBHCUMOCTH, HE SBISFOIIEIHCS (yHKITHEH,

®  CTpOMTh rpaduky HYHKLMIA: THHEHHOI, KBaJPATHUHOI, IPOOHO-IMHEHHOI, CTEIICHHOI NPU Pa3HBIX 3HAYCHHUAX T0Ka3aTeIs CTENEeHH, Y =|X|;
®  HCIOJIB30BaTh NIpeoOpazoBanus rpaduka Gpynkuun y = f (x) ams nocrpoenns rpadukos Gpynkuuit y = af (kx+b)+c;

®  AHATM3UPOBATh CBOMCTBA (YHKIMU U BHJ TpaduKa B 3aBUCUMOCTH OT ITAPaMETPOB;

e CBOOOJHO ONEPUPOBaTH MOHATUSAMH: IOCJIEIOBATENIBHOCTh, OIPaHMYCHHAs I10CIIEAOBAaTEIbHOCTh, MOHOTOHHO BoO3pacratomas (yObIBaroIas)
IIOCJICIOBATEIBHOCTD, TPEJEN  IOCIEAOBATENIBHOCTH, apu(pMeTndecKas Iporpeccusi, TeOMEeTpHuYecKas IPOTPECCHs, XapaKTEPHUCTHUECKOE CBOWCTBO
apu@meTnyecKoil (reoMeTpuuecKoil) Mporpeccuu;

®  HCIOJB30BaTh METOJl MAaTEMaTHUECKOW MHIYKIIMH Il BEIBOAA (hOPMYJI, TOKA3aTeIhCTBAa PABEHCTB M HEPABEHCTB, PEIICHHS 33/1a4d Ha JETUMOCTb;

®  HCCIEeNoBaTh MOCIEI0BATEIbHOCTH, 33JaHHBIE PEKYPPEHTHO;

e pematb KOMOMHUPOBAHHBIE 33a4l Ha apU(PMETHUECKYIO U TEOMETPHUECKYIO TPOIPECCHH.

B noBceaHeBHOIi ;KM3HU M MPU U3Y4YeHUH IPYTUX NMPeAMETOB:

®  KOHCTPYHpPOBaTh M MCCIENOBATH (DYHKIIMH, COOTBETCTBYIOIIUE PEATbHBIM MPOILIECCaM M SIBICHHUSM, UHTEPIPETUPOBATh MOIYy4YE€HHBIE PE3YyIbTaThl B
COOTBETCTBUH CO CHEIUPHUKON UCCIENyEMOTr0 MPOLECcCca WIN SBICHUS;

®  UCNOJB30BaTh rpaUKK 3aBUCUMOCTEH JUI UCCIIEAOBAHMS peabHBIX MTPOLIECCOB U SIBJICHUM;

® KOHCTPYUpPOBaThb W HCCIeNOBaTh (DYHKIMHM MPU PEUICHWH 33hady JIPYTHX Y4eOHBIX IMPEIMETOB, MHTEPIPETUPOBATH IOJNyYEHHBIE PE3yJIbTaThl B
COOTBETCTBHUU CO CHEUPHUKON yueOHOro NnpeaMeTa.

CraTncTuKa M Teopusi BeposiTHOCTEH



e (CB000OAHO ONEPUPOBATH MOHATHIMM: CTOIOYATHIE M KPYrOBbIE JHAarpaMMbl, TaOJUIbI JaHHBIX, CpeAHee apupMeTHnIecKoe, Meanana, Hanbopliee u
HaMMEHbIIIee 3HAYEeHUS BBIOOPKH, pa3Max BBIOOPKH, JUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHHE, CIyJaiiHas N3MEHUNBOCTb;

e  BBIOMpaTH Hanbosee yIoOHbIN crmoco0 mpeacTaBiIeHus HH(QOPMAIIUY, aICKBAaTHBIN €€ CBOMCTBAM U IIEJISIM aHAIIN3a;

®  BBIYMCIATH YHCIOBBIE XapaKTEPUCTUKU BBIOOPKU;

e  CcBOOOJHO ONEPUPOBATH MOHATHIMMU: (PaKTOpHUAJl UUCIIA, IEPECTAHOBKH, COUETAHUS U pa3MelleHus, TpeyroapHuk Ilackans;

e CcBOOOJHO ONEPUPOBATh NOHATUSAMMU: CIy4aiiHBIN OMBIT, CIy4alHbIM BBIOOpP, UCIBITAHUE, JIEMEHTApPHOE CllydaiiHoe coObITHe (MCXO0.), KIAaCCHYEeCKOoe
OTIpeIeIeHNE BEPOATHOCTH CIyYaiHOTO COOBITHS, ONIEPAIIUH HAJ CITy9allHBIMU COOBITHSIMH, OCHOBHBIE KOMOMHATOPHBIE ()OPMYJIBI,

e  CcBOOOJHO ONEPUPOBATH MOHATUSAMMU: CIIy4allHBIN OMBIT, CIy4alHbIM BBIOOpP, UCIIBITAHUE, JIEMEHTAapHOE CllyyaiiHoe coObITHe (MCXO0.), KIacCHUYecKoe
OIpeziesIeHUE BEPOSTHOCTU CIIy4alilHOTO COOBITHUS, ONIEpaIlK HaJl CIy4aliHBIMU COOBITHSIMU, OCHOBHbIE KOMOWHATOPHBIE (POPMYJIBL;

e  3HATh IPUMEPHI CIyYaNHBIX BEJIMYUH, U BBIYUCIATh UX CTATUCTUYECKUE XaPAKTEPUCTUKY;

®  UCMOJIb30BaTh GOPMYJIbI KOMOMHATOPUKY MPH peIIEeHMH KOMOMHATOPHBIX 3a7ay;

e  pewaTh 33Ja4d Ha BBIYUCIEHHE BEPOSATHOCTH B TOM YUCIIE C MUCIIOJIB30BaHUEM (OPMYII.
B noBcetHeBHOM KU3HHM M NIPH M3YYCHHHU APYTUX NMPEIMETOB:

®  NPEACTaBIATh HH(POPMALIMIO O pealIbHBIX MPOIeccax U SBJICHUAX CIOCOOOM, aIeKBaTHBIM €€ CBOMCTBAM M LIE€IM UCCIIeOBAHMS;

®  aHAJIM3UPOBATh U CPAaBHUBATH CTAaTHCTUYECKUE XAPaKTEPUCTUKH BBIOOPOK, MOJYYEHHBIX B IPOLIECCE PELICHUS MPUKIATHOW 3aJaud, HU3YYEHUS
pEasbHOrO SIBIECHUS, PEIICHHs 3a]1a4d U3 IPYTUX YUeOHBIX MTPEIMETOB,;

®  OLEHHUBATh BEPOSTHOCTh PEATbHBIX COOBITUH U SIBIICHUN B PA3JIMYHBIX CUTYALIMSIX.
TexcroBbI€ 321241

e PewmaTh NpocThI€ U CIOKHBIE 3a/1a4M, & TAKXKE 3a/1a4¥ MOBBIIIEHHON TPYIHOCTH U BBIIEIATh UX MaTEMATUYECKYIO OCHOBY;

®  pacrno3HaBaTh pa3Hble BUJIbI U TUIIBI 33]1aY;

®  ICIIOJIB30BATh pa3Hble KPAaTKHUE 3allMCH KaK MOJIEIH TEKCTOB CJIOKHBIX 337a4 U 3a7a4 MOBBIIIEHHON CI0KHOCTH JJIsi TOCTPOCHUS TOMCKOBOM CXEMBI 1
peleHus 3aa4, BBIOMpaTh ONTUMANIBHYIO JUI pacCMaTpUBAEMOH B 3a/1a4€ CUTYAIMH MOJIeIb TEKCTa 3a/1auH;

L4 pa3in4daTtb MOACIIb TCKCTA U MOJCIIb PCHICHUA 3aJla4i, KOHCTPYHUPOBATH K OJIHOI>'I MOZCIIN PCHICHUSA CIIOXKHBIX 3aJa4 pa3HbIC MOJCIIN TECKCTA 3aJ1a4u,



®  3HATh U NPUMEHSATH TPU CIOCO0A MOKCKA peleHHs 3a1a4 (0T TpeOOBaHUS K YCIOBUIO U OT YCJIOBHS K TPeOOBaHHIO, KOMOMHUPOBAHHBIN);

®  MOJENUPOBATH PACCYKACHUS IPH MOUCKE PELISHUs 33a/1a4 ¢ TIOMOIIBIO Tpad-cXembl;

®  BBLICIATH JTAllbl PEHICHUS 3aJa4l U COICPIKAHNE KaXKI0To ITana;

® yMeTh BHIOMpaTh ONTHMAJIBHBIM METOJ| PEHICHHs 3a/laud M OCO3HAaBaTh BBIOOP METO/A, PacCMaTpUBATh Pa3IMYHBIE METOJbI, HAXOJWUTh Pa3HBIC
peLIeHus 3a1a4u, €CIIM BO3MOXKHO;

®  AHAIM3WPOBATH 3aTPYAHEHUS IIPU PEIICHUH 3a]1a4;

®  BBINOJHATH Pa3IUUHbIC TPe0OPa3OBaHuUs MPEUIOKCHHON 3a1a4i, KOHCTPYHPOBATh HOBBIE 33/[a4M U3 IaHHOH, B TOM YHCJIe OOpaTHBIC;

®  UHTEPHPETHPOBATH BBIYHCIUTEIBHBIC PE3YIbTATHI B 33]1aUe, HCCIIE0BATh MOIYYEHHOE PEIICHUE 33/1a4H;

®  U3MEHSATH YCIOBHE 331a4 (KOJIMYECTBEHHBIC MIIM KaUeCTBEHHBIEC JAaHHBIC), HCCIIEJ0BATh N3MEHEHHOE MTPe00pa3oBaHHOE;

L AHAJIM3UPOBATE BCCBO3MOKHBIC CUTyallUM B3aUMHOT'O PAaCIIOJOXKCHUSA ABYX 00BEKTOB U M3MEHEHHE UX XapaKTCPUCTHUK ITPHU COBMCCTHOM ABHXCHUU
(CKOpOCTB, BpEM, paCCTOﬂHI/Ie).HpI/I PeIICHUE 3a4a4 Ha JABUKCHHUEC OBYX 00BEKTOB KakK B OIHOM, TaK W B MPOTHBOINOJJOXHBIX HAIIPABJICHUAX, KOHCTPYUPOBATH
HOBBIE CUTYaIlMH Ha OCHOBE M3MEHECHHUS YCIIOBHUH 3a/1a4U TPH JBIKCHUU 10 PEKE;

L HCCIICA0BATh BCCBO3MOXHBIC CUTYAalluU IIPH PCIICHUHN 3a/ia4 Ha ABVIKCHUC 110 PCKEC, paCCMATpPpUBATh PAa3HBIC CUCTCMbI OTC‘-IéTa;

e  pemiath pa3HOOOpPA3HBIE 337U «HA YaCTHY;

e pewuiath U 0OOCHOBBIBATh CBOE PELICHHE 3a/1a4 (BBLACIATh MATEMaTHYECKYI0O OCHOBY) Ha HaXOXKAE€HUE YaCTH YMCJa M YUCIIA 110 €ro YacTH Ha OCHOBE
KOHKPETHOI'O CMBbICTIa Ipo0u;

® OOBICHSTH UACHTUYHOCTDL 3aJia4 PAa3HbIX THIIOB, CBA3BIBAIOIIUX TPHU BCIMYMUHBL (Ha pa60Ty, Ha MOKYIIKH, Ha )IBI/I)KCHI/IG). BBIACIATH 3THU BCJIMYHUHBI U
OTHOILICHUA MCXKAY HUMHU, MIPUMCEHATH UX IMPU PCHICHUH 3a1a4, KOHCTPYUPOBATh cOOCTBEHHEBIE 3a1a4 YKa3aHHBIX THUIIOB,

® BJIaACTb OCHOBHBIMHM METOJAMH PCIICHUA 3aJad Ha CMCECH, CIIJIaBbl, KOHLOCHTPAIMH, HCIOJB30BATH MX B HOBBIX CHTyallMAX IIO OTHOUICHHUIO K
M3Y4YEHHBIM B TIpollecce 00ydeHUs;

e  pemiath 33/1a4M Ha MPOIIEHTHI, B TOM YHCJIE, CIIOKHBIE TPOIIEHTHI ¢ 000CHOBAHUEM, UCTIONB3Ys Pa3HBIE CITOCOOHI,

® pe€miaTh JOTrHYCCKUE 3aJa41 PAa3HBIMU CHOCO6aMI/I, B TOM YHUCJIC, C ABYMA 0JI0KaMH U C TPpEM O010KaMu JaHHBIX C IIOMOIIBIO Ta6J'H/II_[;

L4 pemaTh 3aia4u 110 KOMGI/IHaTOpI/IKC " TCOpHUU BepOHTHOCTCﬁ Ha OCHOBC UCIIOJIb30BAHUSA U3YUYCHHBIX METOJOB U 000CHOBBIBATH PCLICHUC,



®  pelaTh HECJIOXKHBIE 33/]a4U IO MATEMAaTHYE€CKOM CTaTUCTHUKE;

® OBJIAJICTh OCHOBHBIMH METOJAaMHU pEIICHUS CIOKETHBIX 3aJad: apuMeTHdecKuid, anreOpandeckuid, mnepedop BapHAHTOB, T'€OMETPHUYECCKHUH,
rpaduuecKuii, IPUMEHSATh UX B HOBBIX 10 CPABHCHHIO C U3YYCHHBIMU CHTYAIUSX.
B noBceqHeBHOI KU3HU U MIPU U3YYEHUH JAPYTUX NPeIMETOB:

®  KOHCTPYMPOBATh HOBBIC ISl JAHHOW 3aJauyM 3a/JauyHble CUTYallUU C YYETOM peaJbHbIX XapaKTEPUCTHK, B YAaCTHOCTH, MPU PEIICHUM 3ajJad Ha
KOHIICHTpAIlU{, YYUTHIBATh IJIOTHOCTh BEIISCTBA; PEIIaTh U KOHCTPYHPOBATH 3a/1aud HA OCHOBE PACCMOTPEHHMsI pealbHBbIX CUTyallMid, B KOTOPBIX HE TpeOyeTcs
TOYHBII BBIYUCIUTENbHBIN PE3yNbTaT;

e  pelaTh 33/1aYu Ha ABHKEHUE T10 pEKe, pacCMaTpUBas pa3Hble CUCTEMbI OTCUETA;

®  KOHCTPYMPOBATh 33J]a4HbIC CUTYAIlUU, TPUOJIMKEHHBIE K PeaIbHON JEHCTBUTEILHOCTH.
OTHomeHunA

e BraaeTrh NOHIATHEM OTHOIICHUS KaK METaIPEAMETHBIM;

e CBOOOJHO ONEpPUPOBATH TOHATHUSMHU: PABCHCTBO (QUIYp, paBHbIE (QHUIYyphl, PABCHCTBO TPEYrOJBHHUKOB, TAapaUICIbHOCTh  MPSIMBIX,
NEPIEeHIUKYISIPHOCTD MPSIMBIX, YTIIbI MEXIY MPSIMBIMH, IEPIICHAUKYISIP, HAKJIOHHAS, TPOEKIUs, Too0ue Guryp, moiooHbIe PUTyphl, MOJ0OHBIE TPEYTOIbHUKY;

®  JCIOJIb30BaTh CBOMCTBA MOJI00US U paBEHCTBA (GUTYp TIPH PEIICHUHU 3a/1a4.
B noBcenHeBHOM KU3HM U NMPH U3YYEHUM IPYTUX NPEeAMETOB:

®  JCIOJIb30BaTh OTHOIIEHUS ISl IOCTPOCHUS M HCCIICIOBAHUS MaTEMAaTUUECKUX MOJIeel O0BEKTOB PeaIbHOM KU3HH.
HN3mepeHus u BbIYMCICHUS

e (CBo0OmHO oOmepupoBaTh TMOHATHAMH JJWHA, TIUIOMAAh, OOBEM, BENWYMHA YIJIa KaKk BEIUYMHAMHU, WCIOJIB30BaTh PABHOBEIUKOCTh U
PaBHOCOCTABJIICHHOCTh IMPH PEIIEHUHU 3a7a4 Ha BBIYHCICHHE, CAMOCTOSITENILHO IMOJy4aTh M HCIOJIB30BaTh (DOPMYIBI ISl BRIYMCICHUN IIomaaed u 00bEMOB
¢dburyp, cBOOOIHO OMEPUPOBATH IMHUPOKUM HAOOPOM (GOpMYJT Ha BBIYMCICHHE TPH PEIICHWH CIOXHBIX 3a/Jad, B TOM YHCJIE W 33/Jad Ha BBIUMCICHUE B
KOMOHWHAIUSIX OKPY>KHOCTH U TPEYTOJIbHUKA, OKPY)KHOCTH U YETBIPEXYTOJIPHUKA, a TAKXKE C IPUMEHEHUEM TPUTOHOMETPUH,

®  CaMOCTOATEITHHO (OPMYITUPOBATH TUIIOTE3BI U TPOBEPATH UX JOCTOBEPHOCTD.

B noBceqHeBHOM KU3HM U NPU U3YYECHUH APYTUX NIPEAMETOB:



e  CcBOOOJHO OMEpHPOBATh (HOpPMyJaMH MPH PEIICHUH 33/1a4 B IPYTUX y4eOHBIX MpeAMETaxX U IpU MPOBEACHUN HEOOXOMMBIX BHIUMCICHUH B pealbHO U
KHU3HU.
IIpeoOpa3zoBanusi

e  OmnepupoBaTh JBMKEHUSMH U IPe0OPa30BaHUSAMH KaK METApeIMETHBIMH MTOHITUSMHU;

®  ONEpHpOBATH MOHATHEM JBM)KEHUS M MPeoOpazoBaHMs 1Moao0us A 000CHOBAHUHM, CBOOOAHO BIAIETh MPUEMaMH MOCTPOCHUS (GHUTYp C MOMOIIBIO
JBYO)KEHUH 1 IpeoOpa3oBaHus 110A00HUs, a TaKkKe KOMOMHALMAMHU JABM)KEHUM, ABMKEHUH 1 TpeoOpa3oBaHuil;

®  WCNOJB30BaTh CBOWCTBA JBWKCHHH W NpeoOpa3oBaHUM [UIsl MPOBEACHHUS OOOCHOBAHMS M JIOKA3aTEIbCTBA YTBEPKICHUN B TC€OMETPHUH H JPYTUX
y4eOHBIX IpeaAMeTax;

®  [I0JIb30BaThCs CBOMCTBAMU JIBHKEHUH M peoOpa3oBaHUi TP pEICHUH 3a/1au.
MeToanl MaTEMATHKH

e BraneTrs 3HaHUSAMH O PA3TMYHBIX METO/IaX 00OCHOBAHUS U OMPOBEPKEHHUS MATEMAaTHUECKUX YTBEPIKICHHUI U CAaMOCTOSITEIIbHO TIPUMEHSTD UX;

®  BJAJCTh HABBIKAMHU aHAJN3a YCIIOBHS 32/1a41 U ONPEACICHHS MOIXOASIINX ISl PEIICHUS 3a/1a4 U3YYEHHBIX METOJIOB MJIM MX KOMOWHAIIHIA,

®  XapaKkTepu30BaTh TIPOM3BENEHUS HCKYCCTBA C YYETOM MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TPUPOJE, HWCIIOIB30BaTh MaTeMaTHUECKHUE

3aKOHOMEPHOCTH B CAMOCTOSATEILHOM TBOPYECTBE.
I'eomerpnueckue Gurypsl
* OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHUSIMU F€OMETPUUYECKUX (DUTYD;
*  u3BJEKaTh UH(GOPMALUIO O TEOMETPUUECKUX (UTYypax, IPEJCTaBICHHYIO Ha YepTexax B SBHOM BUJE;
* IPUMEHATH I pelleHus 3a7ad reomeTpuyeckue GakThl, €CIM YCIOBUS UX IPUMEHEHHUS 3a/1aHbl B IBHOU (hopMme;
* pemaTh 33/1a4u Ha HaXOXKIACHHE TEOMETPUUECKUX BEIMYUH 110 00pa3IiaM Wiu allrOPUTMaM.

B nmoBcegHeBHOI XKU3HU U IpH U3YUCHUU APYTUX NPCAMCETOB:



*  HCIIOJIb30BaTh CBOMCTBA TCOMETPHUICCKUX (1)I/II‘yp IJid pCHICHUA TUIIOBLIX 3a/la4, BOSHUKAIOIHUX B CUTyallUsaX HOBCGHHCBHOﬁ JKHU3HH, 3aaa4 NPaKTUICCKOTO
COACPpIKaHMA.

OTHonIeHus

* OmnepupoBaTh Ha 0a30BOM YypOBHE IOHSATHUSAMH: PaBEHCTBO (UTYp, paBHbIE (GUTYpPhI, PABEHCTBO TPEYTOJIBHUKOB, IapaUICIbHOCTh MPSIMBIX,
MEePIEHIUKYISIPHOCTD MIPSAMBIX, YTIIbI MEXK/TY MPSIMBIMH, ITEPIICHIUKYIISAP, HAKIOHHAS, TPOCKITUS.

B noBceHeBHOM KU3HM ¥ TIPH U3YYEHHHU APYTUX NMPeIMETOB:

*  HCIIOJBb30BaTh OTHOIICHUS JIJISl PEIICHUS MPOCTEHINMX 3a/1a4, BOSHUKAIOIINX B PCAIbHON KU3HHU.

HN3mepeHus u BbIYMCIEHUS

*  BrimonHsaTe U3MEpeHUe IUINH, PACCTOSTHUMN, BEJTUYUH YTJIOB, C TTOMOIIBI0O HHCTPYMEHTOB JJI1 U3MEPEHUH JJIMH U yTJIOB;

* TNPUMCHATH q)OpMy.]'IBI nepuMeTpa, miomaau 1l O6T)éMa, miomaan MOBEPXHOCTH OTACIBHBIX MHOI'OIPAaHHUKOB IIPU BBIYHUCICHUAX, KOI/Ia BCC NAaHHBIC
HMCIOTCA B YCJIIOBHUU,

* npumMmeHaTh Teopemy [ludaropa, 6a30Bble TPUTOHOMETPUUECKUE COOTHOLIEHUS JJIsl BEIUMCIICHUS JUIMH, PACCTOSIHUM, IJI01aiel B IPOCTEHIINX CITydasiX.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

*  BBIYUCIIITH PACCTOSIHUSI HA MECTHOCTH B CTAHAAPTHBIX CUTYAIHMIX, TUIOMIAJN B MPOCTEHIINX CIIydasX, IPUMEHSATh POPMYIIBI B MPOCTEUIINX CUTYAIUSAX B
MOBCEIHEBHON KU3HHU.

I'eomeTpruyeckue mocrpoeHust
* H300paxarb TUIIOBBIE TUIOCKKE (DUTYPBI U GUTYPHI B IPOCTPAHCTBE OT PYKU U C IIOMOIIbIO HHCTPYMEHTOB.
B noBceiHeBHOM KU3HM M NIPU U3YYEHHHU APYTUX MPeIMeTOB:

¢  BBIIIOJHATDH HpOCTCfIIlIPIG MOCTPOCHUA HA MCCTHOCTH, HCO6XOIlI/IMLIC B peaﬂBHOﬁ JKHU3HHU.



I'eomeTpnueckne npeodpazoBaHusi

*  Crpouts Gpurypy, CAMMETPUUYHYIO JTaHHOW (PUT'ype OTHOCUTEIBHO OCH M TOUKH.

B noBceHEBHOM JKM3HU U IIPU U3YYEHUH IPYTHX IIPEIMETOB:

*  pacrno3HaBaTh JBUKEHUE OOBEKTOB B OKPY)KAIOLIEM MUDE;

*  pacmo3HaBaThb CHMMETPUYHBIEC (PUTYPHI B OKPY>KAIOIIIEM MHUDE.

BekTopb! M KOOPAMHATHI HA IJIOCKOCTH

* OmnepupoBarb Ha 6a30BOM ypOBHE IOHATUSAMHU BEKTOP, CyMMa BEKTOPOB, IIPOM3BE/IEHUE BEKTOPA HA YUCII0,KOOPAUHATHI Ha IJIOCKOCTH;
*  OompenensaTh NpUOIMKEHHO KOOPIUHATHI TOUKHU O €€ N300pakeHUI0 Ha KOOPAUHATHOH MJI0CKOCTH.

B noBceHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

* HCIIOJIB30BaTh BEKTOPHI AJIs PEIICHUS IIPOCTENIINX 3aa4 Ha ONPEAEIECHUE CKOPOCTH OTHOCUTENIBHOI'O IBHIKCHMUS.
Hcropust MaTeMaTHKHU

*  OnuceiBaTh OT/IEIbHBIC BBIIAIOLIUECS PE3YNIbTAThI, IOJYYEHHBIE B X0/1€ Pa3BUTUS MAaTEMATUKH KaK HayKH;

* 3HaTh IPUMEPHI MATEMATUYECKUX OTKPBITUH U UX ABTOPOB, B CBA3U C OTEYECTBEHHOW U BCEMUPHON UCTOPHUEH;

* IIOHUMATh POJIb MAaTEMATHUKU B pa3BuTuu Poccuu.

MeTtoabl MAaTEMATHKH

*  BriOupaTh moaxosAmuil U3y4eHHBIH METO/ ISl PELICHNH U3yYeHHBIX THIIOB MaTeMaTHYeCKHX 337134,

* [IpuBOaUTE IpUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B OKPYKAOIIEH JEHCTBUTEIBHOCTH U POU3BEACHUAX HCKYCCTBA.



BBIMYCKHUK TMOJIyYUT BO3MOXKHOCTh HAYYUTHhCS B 7-9 Kiaccax IUisi 0OecriedeHus: BO3MOXKHOCTH YCIHEIIHOTO IMPOJOKEHUs o0pa3oBaHUs Ha 0a30BOM U
yri1yOJa€HHOM YPOBHSX

IeomeTpuyeckue GpUrypsl

* OmnepupoBarh NOHATHIMH T€OMETPHUECKUX (DUTYD;

*  U3BIEKaTh, MHTEPIPETUPOBATH U IPEOOPA3OBLIBATH HHPOPMAITUIO O TEOMETPHUSCKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEKAX;

* IPHUMEHSATH reoMeTpHuUecKre (aKThI IJIs PEIICHMS 3a/1a4, B TOM YHKCIIE, IIPEAIOJIararoliMX HECKOJIBKO IIIar0B PEIICHHUS;

*  (QopmyIHMpoBaTh B MPOCTSHIINX CIydasX CBOWCTBA U MPU3HAKH QUTYD;

*  JIOKa3bIBaTh T€OMETPHUYCCKUE YTBEPIKICHHS;

*  BIIQJICTh CTAHIAPTHOM KIACCH(PHUKAIMEN TUNIOCKUX QUTYp (TPEYrOJbHUKOB U YETHIPEXYTOIHLHUKOB).

B noBceiHeBHOM KU3HM ¥ TIPH U3YYEHUH APYTUX MPEIMETOB:

d HUCIIOJIB30BATh CBOﬁCTBa FCOMCTpI/IquKI/IX (1)I/Il"yp JJIA peHIeHI/ISI 3a1a4 HpaKTI/I‘IGCKOFO xapaKTepa " 3a4a4 U3 CMCXKHBIX JUCHUIIJINH.
OTHomeHnn

* OmnepupoBatTh MOHATUAMU: PAaBEHCTBO (DUTYp, paBHbIE (PUTYpHI, PABEHCTBO TPEYrOJIbHUKOB, MapaUIeIbHOCTh MPSAMBIX, NEPHEHANKYISAPHOCTh NPAMBIX,
YTJIbI MEXAY IPSAMbBIMH, IEPIEHAUKYIISIP, HAKJIOHHAsA, IPOeKLus, Togo0ue puryp, no1o0HbIe GUTYpbl, TOJOOHBIE TPEYTOIbHUKY;

* nOpuMeHATh Teopemy Daieca U TEOpeMy O MPONOPIUOHATIBLHBIX OTPE3KaX MPU PEIICHUH 3a]1a4;
*  XapaKTepU30BaTh B3aUMHOE PACIOJIOKEHUE NPSIMON U OKPYKHOCTH, ABYX OKPYKHOCTEM.

B noBceqHeBHOM KU3HM U NMPU U3YYEHUH IPYTUX NPeAMETOB:

*  HCIOJb30BATh OTHOIICHUS JIJISl PEIICHUs 3a7a4, BOSHUKAIOIINX B PEAIbHOW KU3ZHH.

I/I3Mep6HI/lﬂ U BBIYUCJICHUSA



* OmnepupoBarh MPEACTABICHUAMU O JIUHE, IUIOMAAH, 00béMe Kak BenuunHamu. [Ipumensats teopemy lludaropa, Gopmynsl mimomanu, o0béMa mpu
pelIeHNH MHOTOLIAroBbIX 3a/1a4, B KOTOPBIX HE BCE JaHHbIC IIPE/ICTABIICHBI IBHO, & TPEOYIOT BBIYMCICHUMN, ONIEPUPOBATh 00JIee IUPOKUM KOJIUYECTBOM (HOpMYIT
JUTMHBI, TUIOMIAAU, 00bEMA, BEIYMCIIATh XapaKTePUCTUKH KOMOMHAIMKI (Uryp (OKpYKHOCTEH M MHOTOYTOJIbHUKOB) BBIYUCIIATH PACCTOSHUS MEXAY (QHUTypamH,
IPUMEHATh TPUTOHOMETpUYECKHE (GOpPMYNbl JUIsl BBIUUCIEHHM B 0oyiee CIOXKHBIX ClydasX, NPOBOAMTH BBIYMCIEHHUS HA OCHOBE DPABHOBEIMKOCTH MU
PaBHOCOCTAaBJIICHHOCTH;

*  NPOBOAMTH INPOCTbIE BEIUUCIECHUS Ha OOBbEMHBIX TENAX;

* (QopmynupoBaTh 3a/1a4i Ha BBIYUCIICHUE JUIMH, IUIOMAAeH 1 00bEMOB U pelaTh UX.

B noBceHeBHOM KU3HM M NIPH M3YYCHHHU APYTUX NPEIMETOB:

*  IPOBOJUTH BBIYUCIICHUS HA MECTHOCTH;

* MPUMEHATH (GOPMYIIBI IPH BHIYUCICHUAX B CMEKHBIX YICOHBIX MTPEIMETAX, B OKPYKAIOMIEH IeHCTBUTEILHOCTH.

I'eomeTpuuyeckue nocrpoeHus

* H3o06paxare reoMeTpuyeckue (pUrypsl o TEKCTOBOMY U CUMBOJIBHOMY OIMCAaHMUIO;

® CBO60,[[HO OIICpHUPOBATH I{epTé)KHHMI/I HHCTPYMCHTAMU B HCCJIOKHBIX CIIy4asx,

*  BBIIIOJIHATH IIOCTPOCHUS TPEYTOJIbHUKOB, IPUMEHATH OTAEIBHBIE METObI IIOCTPOCHUN LIUPKYJIEM U JIMHEHMKON U NMIPOBOJUTH MIPOCTEUIINE UCCIIEN0B aHUs
YHUCJIA pEUICHUN;

* M300paxaTh THIOBBIE IUNIOCKHE (PUTYPBI U OOBEMHBIE TeJla C TOMOILBIO TPOCTENUIIINX KOMITBIOTEPHBIX MHCTPYMEHTOB.
B noBcetHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NPEIMETOB:

*  BBIIOJHATH MPOCTEUIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B pEalIbHON KU3HU;

* OLIGHHUBATbH pa3Mepbl pealbHbIX 00BEKTOB OKPYXKAIOLIEr0 MHUpA.

IIpeoGpazoBanus



* OmnepupoBaTh MOHATHEM [BIKEHUS W IpeoOpa3oBaHus M0A00WsA, BIaNeTh NpUEMAMM TOCTPOCHUS (UTYp C HCIOIB30BAHUEM JBIKCHHHA H
npeoOpa3oBaHuil 10100Us, MPUMEHATh MOJTYYEHHBIE 3HAHUSI U OIBIT HOCTPOCHUH B CMEXHBIX IIPEIMETAX U B PEAJbHBIX CUTYyalUAX OKPYXKAIOIEro MUpa;

*  CTpOUTH PUTypY, MOJOOHYIO JTaHHOU, TTOJIH30BATHCS CBOWCTBAMU TIOI00US It 0OOCHOBAHHMSI CBOHCTB (QUTYD;
* NPHUMEHSTH CBOICTBA JIBUKEHUII 1JIsl IPOBeIeHUs] MPOCTEHIMX 000CHOBAHUIA CBOICTB (Uryp.

B noBceqHeBHOI KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:

* MPUMEHATHh CBOMCTBA JBM)KCHHUH M MPUMEHSTH MOJ00UE SISl TOCTPOCHUI M BBIYMCIICHUH.

BekTopbl M KOOPpAMHATHI HA MJIOCKOCTH

® OHCpI/IpOBaTL MOHATHUAMU BEKTOP, CYMMaA, pa3HOCTb BCKTOPOB, INPOU3BECACHHUEC BCKTOpA HA YHUCIIO, YIOJ MCKAY BCKTOpaMH, CKAIAPHOC IIPOU3BECACHUC
BCKTOPOB, KOOPAWHATHI HA IIJIOCKOCTHU, KOOPAWHATBI BEKTOPA,

*  BBIIOJHATH JIEHCTBUS HaJ BEKTOpPaMH (CII0’KEHHE, BBIUNTAHUE, YMHOKEHHE Ha YKCIIO0), BBIYUCIATh CKAJIIPHOE MPOU3BEICHHUE, ONPEAEIATh B P OCTEHIINX
ClTydasiX yrojl MEXJy BEKTOPaMH, BBHIIOJIHITH Pa3JIOKEHUE BEKTOPA HA COCTABIIAIONINE, MPUMEHAThH MOJTYYeHHBIC 3HAHUS B (PH3UKE, MOJIB30BATHCS (POPMYIIOi
BBIUUCIICHUS PACCTOSIHUS MEX/y TOUKAMH 10 U3BECTHBIM KOOPJIMHATaM, HCIIOJb30BaTh ypaBHEHUs (DUTYp AJIS pelIeHus 3a/1a4;

* I[PUMEHATH BEKTOPHI U KOOPAMHATHI JJIs PEIICHU T€OMETPUYECKUX 3a/1a4 HAa BBIUUCIIECHUE JJIMH, YTIIOB.

B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTHX NPEeIMETOB:

*  HCIOJb30BaTh MOHATHUS BEKTOPOB U KOOPAMHAT AJISl peLIeHUs 3a1a4 1o pusmke, reorpaguu U IpyruM yueOHbIM IIpeIMeTaMm.

Hcropust MaTeMaTHKHU

* XapakTepu3oBaTh BKJIaJ BBIIAIOIINXCS MATEMATUKOB B Pa3BUTHE MAaTEMAaTUKHU U UHBIX HAyYHBIX o0JsiacTei;

* IIOHMMATh POJIb MaTEMATHUKU B pa3Butuu Poccuu.

MeTtoabl MAaTEMATHKH

® HCHOJ’IB3y5{ HU3YUYCHHBIC MCTObI, IIPOBOAUTL NOKA3aTCIILCTBO, BBIIIOJHATH OIIPOBCPIKCHUC,



*  BBIOMpaTh U3YyYCHHBIE METOJIbI U UX KOMOMHAIIMH IS PEIICHUS MATeMAaTUYeCKHUX 3a]1a4;

*  HUCIOJB30BaTh MAaTEeMAaTUYECKUE 3HAHUS JJISl ONUCAHUSI 3aKOHOMEPHOCTEN B OKPYKAIOIIEeH JeHCTBUTENILHOCTH U IPOU3BEICHUSX UCKYCCTBA;
* TIPUMEHATH MPOCTEHIINEe TPOrpaMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUU MaTeMaTUYECKUX 3a/1ay.
BhIycKHHUK MOTYyYUT BO3MOXKHOCTh HAyYUThCS B 7-9 Kitaccax JUisl YCHEIIHOTO IPOAOKEeHUs 00pa3oBaHus Ha yriayOIEHHOM YpOBHE
DJieMEeHTHI TEOPUHM MHOKECTB U MATEMATHYECKOI JIOTHKH

® CBO6OI[HO OIICpHUPOBATH MNOHATHAMHU: MHOKCCTBO, XapAKTCPUCTUKN MHOXKECTBA, 3JICMCHT MHOXKCCTBA, ITYCTOC, KOHCUHOC U OECKOHEYHOE MHOXECTBO,
IMOJAMHOKCECTBO, IIPUHAJIC)KHOCTD, BKIIFOUCHUC, PABCHCTBO MHOXXCCTB, CII0COOBI 3aJaHHUC MHOXKCCTBA,

* 3a/1aBaTh MHOXKECTBA Pa3HbIMU CIIOCOOAMU;

*  IIPOBEPSTH BBHIOJIHEHUE XapaKTEPUCTUYECKOTO CBONCTBA MHOXKECTBA,

* CcBOOOJHO OIEPUPOBATH IMOHATHUSAMU: BBICKa3bIBAaHHE, MCTUHHOCTb M JIOXKHOCTb BBICKA3bIBAHMUS, CJOXHBIE U IPOCTHIE BBICKA3BbIBAHUSA, OTPHUIAHHE
BBICKA3bIBAaHUI; HCTHMHHOCTb M JIOKHOCTb YTBEPXKJIEHUS W €ro OTPHULIAaHUsA, OINEpallMM HaJ BBICKA3bIBAHWAMU: H, WIH, HE;YCIOBHBIE BBICKA3bIBAHUS
(MMIIMKaLuNn);

* CTPOMTbH BBICKA3bIBAHUS C UCTIOJIb30BAaHUEM 3aKOHOB aIreOphbl BbICKa3bIBAHUI.

B noBceHeBHOM KU3HHM M TIPH M3YYCHHH APYTUX NPEIMETOB:

¢ CTpPOUTH PACCYKACHUA Ha OCHOBEC UCIIOJIb30BAHUS ITPABUJI JIOTUKU,

*  WCIOJB30BaTh MHOXECTBA, OMEPAIIUU C MHOKECTBAMU, UX rpaduuecKkoe MpeACcTaBlIeHUE JIJIsl OMUCAHUS pealbHBIX MPOILIECCOB U SBICHUH, P PEIICHUN
3a/1a4 APYTUX y4eOHBIX MPEIMETOB.

I'eomerpuueckue Gurypsl

® CBO6OI(HO ONCprUpOBaATh TCOMETPUUCCKUMU IMOHATHAMU IIPU PCIICHUHU 3a7a1 U IPOBCACHUN MATCMATHYCCKUX paccymz{eHHﬁ;



*  CaMOCTOSITEIBHO (POPMYIHPOBATH ONPEACICHUS TEOMETPHUUECKUX (PUTYp, BBIIBUTaTh TUIIOTE3bI O HOBBIX CBOMCTBAX M MPU3HAKAX TEOMETPUUECKUX (PUTYD
U OOOCHOBBIBATH WMJIM ONPOBEPraTh HX, 0000IIATh WIM KOHKPETHU3UPOBATh pE3yJbTaTbl HAa HOBBIE KJIACChl (UIyp, HMPOBOJUTH B HECIOXKHBIX CIydasx
Kiaccu(ukanuio GUryp Mo pa3IuIHbIM OCHOBAHUSM;

*  HCCIIEZIOBATh YEPTEXKH, BKIIOUas KOMOMHAIMK (DUTYD, U3BJIEKATh, UHTEPIPETUPOBATH U MPeoOpa3oBbIBaTh HH(OPMALIMIO, TPEICTABICHHYIO Ha YepTexkKax;

¢ pfmath 3aaa4u r€OMCTPHYCCKOI'0 COACPIKAHHA, B TOM YHCIIC B CUTyallUdaX, KOrJa ajJIrOpUTM pPCEIICHHA HE CICAYCT SABHO H3 YCIOBHS, BBIIIOJIHATH
HCO6XOI[I/IMLIC AJId pCHICHUA 3aa4i JOIIOJIHHUTECIBHBIC ITIOCTPOCHUA, UCCIICAOBATH BO3MOKHOCTD IPUMCHCHUS TCOPEM U (I)OpMy.H JJI1 pCHICHUA 3a1aY;

*  (GOopMyIHMPOBAThH U JOKA3BIBATH TCOMETPUUYCCKUEC YTBEPIKICHUS.
B noBcenHeBHOM KU3HU U MPU U3YyYEHUU APYTUX MPEAMETOB:

*  COCTaBJATH C MCIOJB30BAaHHMEM CBOMCTB IrCOMCTPUYICCKHUX Q)Hryp MAaTCMAaTHUYCCKHUC MOJCIN IJIs1 PCIICHUA 3aaa4d IMPAKTHYCCKOI'O XapaKTCpa U 3aJda4d U3
CMCIKHBIX JUCHUIIIINH, UCCIICA0BATH IMOJTYYCHHBIC MOACIIN U UHTCPIPCTUPOBATL PC3YJIbTAT.

OTHOIIEHU A
* Biagers noHsATHEM OTHOILLIEHUS KaK METANPEIMETHBIM;

* CBOOOJHO ONEPHPOBATH MOHIATUSMHU: PABEHCTBO (PUTyp, paBHbIE (PUTYpBHI, PABEHCTBO TPEYTOJIbHUKOB, MapajlIeIbHOCTh NPSMBIX, IEPHEHIUKYIIPHOCTh
MPSIMBIX, YTJIbI MEXAY NPSIMbIMH, IEPIEHAUKYIISP, HAKJIOHHAsA, IPOEKLHUs, oJo0ue Gpuryp, nofo0HbIe PUTYpHI, T0OA00HBIE TPEYTOIbHUKH;

*  HCIOJbH30BaTh CBOMCTBA MOI00MSI U paBeHCTBA (PUTyp IpU PELIEHUH 3ajau.

B noBceHEBHOM KU3HU U IIPU U3YYEHUU APYTUX [IPEAMETOB:

*  HCIIOJIb30BaTh OTHOIIEHUS [l OCTPOSHMS U HCCIIEIOBAHNS MAaTEMaTHUECKUX MOJIesIell 00bEKTOB pealbHON KU3HH.

HN3mepenus ¥ BbIYMCICHUA

* (CB00OJHO OmepHpoBaTh NOHATUAMHU JUIMHA, IJIOL[a/1b, 00bEM, BEJIMUMHA yIila KaK BEJIMUYMHAMU, UCTIOJIb30BaTh PABHOBEIUKOCTh U PABHOCOCTABJIECHHOCTh
IpU PELICeHUWH 3a/la4 Ha BBIUMCIIEHHE, CAMOCTOSTENbHO MOJYy4aTh M HUCIOJIb30BaTh (POPMYIBI Ui BBIYMCICHHUN IUIomaneid u o0bEMOB (uryp, cBoOOIHO

OIIECpHUPOBATH HIMPOKUM Ha60pOM (bOpMy.]'I Ha BBIYUCIICHUC IIPpU PCHICHUMN CJIIOKHBIX 3a/la4, B TOM YHCJIC U 3aJla4 Ha BbIYUCIICHUC B KOM6I/IH3HH$IX OKPYXHOCTH U
TPEYroJIbHUKA, OKPYKHOCTH U quBIpéxyTOJIBHHKa, a TaKKC C IPUMCHCHUCM TPUTOHOMCTPUU;



*  CaMOCTOSITENLHO (POPMYITUPOBATEH THIIOTE3bI U IPOBEPSITh X JTOCTOBEPHOCTb.
B noBce1HEBHOM KU3HU U NIPU U3YYEHUU APYTHX IPEAMETOB:

* cBOOOJHO omepupoBaTh (GopMyJaMHu MPH PELUICHUH 33]ad B APYTUX y4eOHBIX MpeAMEeTax U MpH MPOBEACHUM HEOOXOAMMBIX BBIYUCICHUN B peajbHOMU
KHU3HHU.

I'eomeTpuyeckre NOCTPOEHUSA

*  OmnepupoBatrhb MOHATHEM HaOOpa 3JIEMEHTOB, ONPEACIAIONIUX TEOMETPHUECKYIO QUTYPY,
*  BJIaJCTh HAOOPOM METOOB OCTPOCHUH IIUPKYJIEM H JTMHEHKOIA,

* MPOBOAMTH AHAJHM3 M PEAJTM30BBIBATH ATAIBI PEIICHUS 3a/1a4 Ha IIOCTPOCHUE.

B noBceTHEBHOM KU3HU U TIPU U3YYECHHUH APYTUX MPEIMETOB:

° BBIITOJHATD IIOCTPOCHUA HA MECTHOCTH,

*  OIICHUBATH Pa3Mephl peaTbHBIX 00BEKTOB OKPYKAIOIIETO MUPA.

IIpeoGpa3oBanusn

e OmnepupoBatrh IBUKEHHUSIMH U MTPEOOPa30BAHUSIMHU KaK METAlPeIMETHBIMH MOHATHIMH;

* ONEpUPOBATH MOHSATHEM ABMKEHHUS U TMpeoOpa3oBaHusA MOA00us a7 000CHOBaHUM, CBOOOJHO BIAAETh IMpHUEMaMHU IMOCTPOEHUS (GUTyp ¢ MOMOIIBIO
JBIKEHUN 1 TIpeoOpa3oBaHust Mo 00usl, a TaKyKe KOMOWHAIIMSIMU JIBUKEHUH, IBIDKCHHUHN U TpeoOpa3oBaHUil;

*  HCIIOJIb30BaTh CBOMCTBA JBWKEHUN U MPeoOpazoBaHUi JUIs MPOBEICHHUSI OOOCHOBAHUS U JIOKA3aTeIbCTBA YTBEPXKIACHUN B TE€OMETPUHU U JIPYTUX yUEOHBIX
npenMerax;

*  TI0JIb30BAThCS CBOMCTBAMM JBMKEHHUM U TPpeoOpa3oBaHUM MpU PELLIEHUH 3a/1a4.
B noBceHEBHOM XHU3HU U NIPU U3YyYEHUU APYTUX IPEAMETOB:

* MPUMEHATH CBOWCTBA JBM)KEHUH U IPUMEHSTH MOJ00HE [Tl OCTPOCHUN U BHIYMCIICHUH.



BeRTopr U KOOPAWHATHI HA IIJIOCKOCTH

® CBO60,I[HO OIICPHUPOBATH IIOHATUAMH BCKTOP, CyMMa, pa3dHOCTb BEKTOPOB, IPOU3BECACHHUEC BEKTOpa Ha YHCIO, CKAIAPHOC IIPOM3BCIACHUC BCKTOPOB,
KOOpAWHATHI Ha IIJIOCKOCTHU, KOOPAWHATHI BEKTOPA,

¢ BJAACTb BCKTOPHLIM U KOOPAWHATHBIM METOAOM Ha INIOCKOCTHU IJId PCIICHHUA 3a4a4 Ha BBIYMCICHUC U NOKA3aTCIILCTBA,

¢ BBIIOJHATH C IMOMONIIBIKO BCKTOPOB M KOOPAWHAT JOKA3aTCIIbLCTBO H3BCCTHBIX €MY I'COMCTPHYCCKUX (baKTOB (CBOﬁCTBa CpCaHux HHHHﬁ, TCOpPEM O
3aMcyaTCIIbHbIX TOYKaX " T.H.) U I10JIy4aTb HOBBIC CBOMCTBA U3BECTHHIX (bl/ll"yp;

° HCIIOJIb30BATh YPABHCHUA (1)I/Il‘yp JI pCUHICHUA 3a1a4 U CaMOCTOATCIIBHO COCTABJIATh YPAaBHCHUSA OTACIBbHBIX ITJIOCKUX (1)I/Il“yp
B noBceaHeBHOM KU3HM U NIPU U3YYEHHH APYTUX MPEAMETOB:

*  WCIOJB30BaTh MOHATHS BEKTOPOB U KOOPAMHAT JJIS PEIICHUS 3a71a4 1o (pu3muke, reorpaduu v IpyruM YIeOHBIM MPEAMETAM.
HUcropust MaTeMaTHKH

e JlonuMmath MAaTEMaTUuKy KaK CTPOTO OpPraHU30BAHHYIO CHUCTEMY HAYYHBIX 3HaHPII>i, B YAaCTHOCTH BJIAACTH MPCACTABJICHUIMU 00 aKCHOMATHYECKOM
IMOCTPOCHUHU I'COMECTPUN U IICPBUYHBIMU IMPEACTABIICHUAMMN O HECBKIIMAOBLIX T'COMETPHUAX

d paCCManI/IBaTI) MaTeMaTI/IKy B KOHTCKCTC I/ICTOPI/II/I paSBI/ITI/Iﬂ IIUBUJIN3AIIUU U I/ICTOpI/II/I paSBI/ITI/ISI HaYKI/I, IIOHUMATh pOJ'II) MAaTeMaTHUKH B paBBI/ITI/II/I POCCI/II/I.
MeTtoabl MaTEMATHKH

* Braners 3HaHUAMHU O PA3TUYHBIX METOJIaX OOOCHOBAHHUS U OMPOBEPKEHUSI MATEMATUYECKUX YTBEPKICHUI U CAMOCTOSTEILHO TPUMEHSTH UX;

* BJAJIETh HABBIKAMH aHATN3a YCIOBHS 33/1a4U M ONPECICHUS MOAXOIAIINX I PEIICHUS 3a]]a4 U3YYCHHBIX METOIOB WJIM UX KOMOUHAIIHI;

¢ XapaKTEpHU30BaThb MMPOU3BCIACHUA UCKYCCTBA C y'-IéTOM MaTEMAaTUYCCKUX SaKOHOMepHOCTeﬁ B IpUPOAC, UCITOJIB30BATh MATEMATUYCCKUEC 3aKOHOMCPHOCTH B
CaMOCTOATCIIBHOM TBOPYCCTBC.

2. Conep:xkanue yueOHOro npeamera «MaremaTuka»



Yucaa

PanuonaJjibHbIe YncIa

MHOXeCTBO palMoHaNIbHBIX 4Kcesl. CpaBHEHHE pallMOHATIBHBIX unces. JleMCTBUsl ¢ pallMOHaIbHBIMU YuciaMu. [Ipedcmasnenue payuoHaibHo2o yucia
decamuunol Opoodvio.

HppaunoHajbHbIe YUCIA

[TonaTne wWppanmMoOHANBHOTO yucia. Pacrno3HaBaHue uppanMoHaIbHBIX yuced. [Ipumepsl mokazaTenscTB B anredpe. MppannoHaIbHOCTH yuCia J2.
[Tpumenenue B reomerpun. Cpagrerue uppayuoHanbHux ducer. Muodicecmso 0elicmeumenbHuIx ducei.

ToxnecTBeHHbIE IPe0OpPa30BaAHUA

YucsioBble U OyKBeHHbIE BbIPA:KEHHA

Beipaxkenue ¢ nepemeHHo#. 3HaueHue BblpaxkeHus. [loicTaHOBKa BbIpa)keHUI BMECTO IEPEMEHHBIX.

eanie BbIpakeHUst

CreneHb ¢ HaTypaJlbHBIM TIOKa3aTeneM U e€ cBoicTBa. [Ipeobpa3oBanus BIpaKEeHH, COEPKAIINX CTETIEHU C HATYPaIbHBIM ITOKA3aTEIeM.

OnHouneHn, MHOrowIeH. JIeHCTBHS C OJHOWIEHAMH W MHOTOWICHAMH (CJIOXEHHE, BBIUYUTAHWE, YMHOXKeHHEe). DopMynbl COKpamEHHOTO yYMHOKEHHUS:
pPa3HOCTh KBaJpaTOB, KBaJIpaT CyMMbl M pa3HOCTU.PaznoxkeHne MHOrowieHa Ha MHOXXMUTENH: BBIHECEHHE OOIINEro MHOXHUTENS 3a CKOOKH, 2epynnuposka,
npumenenue popmyn cokpawénnozo ymuodxcenus. Keaopamuuiii mpéxunen, pazniodxcenue K6aOPamHo2o mpéxuaeHa Ha MHONCUMENU.

JlpoOHO-panHoOHATbHBIE BbIPAKEHUs

Cremenp ¢ mensiM mokaszareneM. IIpeoOpazoBaHme IpoOHO-TMHEHHBIX BBIPAXKEHUI: CIOXKEHHE, YyMHOXEHHWe, JeleHue. Aneebpauueckasn
0pobb./lonycmumvle 3HAYEHUs nepeMeHHbIX 8 OpoOHO-payuonalbHulx evipadxcenusx. Cokpawenue ancedpauyeckux opooei. Ilpusedenue anecebpauieckux opooeil
K obwjemy 3Hamenameno. [eticmeus ¢ ancedpauieckumu OpoosAMU. CLOJCEHUe, blHUMAHUe, YMHOJICEHUe, OelleHue, 8036e0eHle 8 CINENeHb.

IIpeobpasosanue evipasdcenutl, COOEPHCAUUX 3HAK MOOYIIAL.

KBaaparabie kopHn

Apudmernueckuil KBaipaTHbeli KopeHb. [IpeoOpa3zoBaHne BbIpaXKeHUH, COAECPIKAIMX KBaIpaTHbIe KOPHU: YMHOXKEHUE, JIeJICHUEe, BBIHECEHHE MHOKUT ISt
U3-110]1 3HaKa KOPHSI, BHeCeHUue MHOJCUMEIA NOO 3HAK KOPHSL.

YpaBHeHHsI M HEPABEHCTBA



PagencrBa

Uucnosoe paBeHCTBO. CBOKCTBA YUCIOBBIX PABEHCTB. PABEHCTBO € IEPEMEHHOM.

YpaBHeHus

[TonaTue ypaBHEHUS U KOpHs ypaBHEHUs. [Ipedcmasnenue o pasnocunvHocmu ypaenenuti. Qoracme onpedenenus ypasHeHus (001acmov 0ONyCmumblx
3HAYEeHULl NepemMeHHOl).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHU

Pemenue nuHeWHbIX ypaBHEHUH. Jlunelinoe ypasnenue ¢ napamempom. Konuuecmeo Kopueul auneuno2o ypasuenus. Pewenue nuneiinvix ypagneHuu c
napamempom.

KBanparHoe ypaBHeHHe H €er0 KOPHH

KBanparusle ypaBHeHus. Hemonnble kBaapaTHbie ypaBHEHHs. J(MCKpUMUHAHT KBaJIpaTHOro ypaBHeHHs. Dopmyna KopHeH KBaJApaTHOTO ypaBHEHUS.
Teopema Buema. Teopema, obpamuas meopeme Buema. Penienne KBaApaTHBIX ypaBHEHHUI:MCTIOIB30BaHUE POPMYIIBI JUISI HAXOXKICHUS KOPHEH, epaghuueckuil
MemooO peuwieHus, pasiodcenue Ha MHOMXCUmenu, noobop KopHeu ¢ ucnoivzosanuem meopemvl Buema. Konuuecmeo kopmeii keadpamnozo ypasHnenus 6
3asucumocmu om e20 Ouckpumuunauma. buxeadpamuvle ypasnenus. YpasHnenus, ceooumvie K JuHelunviM U Keaopamuwvim. Keadpamuwvie ypasnenus c
napamempom.

JApoOHo-panMoHaIbHbIE YPABHEHUS

Pemenue nmpocredmux ApoOHO-TUHEHHBIX YpaBHEHUHN. Peuenue OpoOHO-payuoHalIbHbIX YPABHEHULL.

Memoowi pewienus ypasreHui: Memoobl pa8HOCUILHBIX NPeoOPA308aHUL, MemOO 3dMeHbl NepeMenHoll, epaguueckutl memoo. Hcnonv3osanue ceolicme

@yHKYUIl npu peuleHuy ypagHeHull.

Tpocmeiiuue uppayuonanshvie ypagnenus euoa [ f (x) =a, \/f (x) = \/g (x) .

Vpasnenus euoa X" = a.Vpaeuenus 6 yenvix uuciax.

Cucrembl ypaBHeHHH

VYpaBHeHHe C ABYMs NlepeMeHHbIMU. JInHeliHOe ypaBHEHUE ¢ ABYMs IEPEMEHHBIMU. [Ipsamas Kak epaguyeckas uHmepnpemayusl JUHetH020 yPasHe s ¢
08y M5l nepemMeHHbIMU.

[TonsiTue cucremsl ypaBHeHU. PerieHue cuctemMbl ypaBHEHUM.



MerTobl pereHust CUCTEM JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMU: epaduueckuti Memoo, Memoo ClodiceHus, METOl IOJJCTAaHOBKHU.

Cucmembl TUHEUHBIX YPABHEHUL C NAPAMEMPOM.

HepaBencrBa

Yucnossle HepaBeHCTBA. CBONCTBA YUCIOBBIX HEpaBEHCTB. [IpoBepka cripaBeJIMBOCTH HEPABEHCTB IPU 33JaHHBIX 3HAUEHUSAX [IEPEMEHHBIX.

HepageHnctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. O0acme onpedenenus HepaseHcmea (001acms OONYCMUMbIX 3HAYEHUT NePEMEHHOLL).

Pewrenne nMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewienus. Pewenue K6aopamuvlx HepaeeHCmMe: UCNOIb308ANHUE CEOUCME U cpAPuUKa K8AOPAMUUHOU YHKYUU, MEmoO
UHMEPBANos. 3anucy peuieHus KeaopamHo20 HepaseHCcmed.

Pewenue yenvix u OpobHo-payuonanbHvlx HepageHcms MemoooM UHMEPBAILO8.

CucreMbl HEPaBeHCTB

CucreMbl HEPABEHCTB C OJHOW NepeMeHHOH. PelieHue cucteM HEpaBEHCTB C OJHOM MEPEMEHHOMN: JIMHEWHBIX, keaopammubix. 300paxeHne pereHus
CUCTEMbI HEPABEHCTB Ha YKCJIOBOM NPSIMOM. 3alIUCh PELIEHHS CUCTEMbl HEPABEHCTB.

DOyHKIUH

IHonsitue pyHKkuHuu

JlexkapToBbl KOOPJIMHATHl Ha IUIOCKOCTH. DPOpPMUpPOBAHUE MPEACTABIECHUN O METANpeIMETHOM MOHSITHHU «KOOpAMHAThD». CrocoObl 3aaHusl (YHKIIMMA:
aHAIUTUYECKUH, rpapuueckuid, Tabauunbiil. ['padux pynkuun. [Tpumeps! GyHKIIUHN, MOTydaeMbIX B IPOLIECCE UCCIIEOBAHMS PA3IMUHbIX PEATIbHBIX MPOLIECCOB U
pewieHus 3aaad. 3HaueHUe ¢GyHKUMU B Touke. CBolcTBa (yHKUMH: 00JacTh ONpeAeTeHHs, MHOXKECTBO 3HAYEHUH, HYJIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
YémHoCmov/Heuémnocms, TIPOMEXKYTKH BO3pacTaHUs U yObIBaHUS, HanOoJIbllIee 1 HaMMeHbIIee 3HaueHus. ViccnenoBanue GyHKIMM 1o e€ rpaduky.

IIpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynkyuu. Kycouno 3a0annvle pynkyuu.

JInneiiHas QpyHKUIUs

CaoiicTBa u rpaduk TuHeHHONW QyHKIMH. YTI0BOM Koa(duuneHT npsimoil. Pacionoxenue rpaduka JuHeHON GyHKINU B 3aBUCUMOCTH OT €€ yII10BOTO
KodduImeHTa u cBOOOIHOTO uneHa. Haxoowcoenue koaghguyuenmos nunetiHol QyHKyuy no 3a0aHHbIM YCI08UAM: NPOXOHCOEHUE NPAMOU Yepe3 08e MOUKU C

3a0aHHBIMU KOOPOUHAMAMU, NPOXOAHCOEHUE NPAMOLL Yepe3 OAHHYI0 MOYKY U NAPaIlelbHOU OAHHOL NPAMOLL.



KBagparuunas pyHkumst
CpoiictBa u rTpaduk KBaapaTudHou ¢yHKIMU (mapabona). Ilocmpoenue epaguxa xeadpamuunou yukyuu no mouxkam. HaxoxaeHue Hysel
KBaJPaTUYHOU (DYHKIIMH, MHOMCECTNBA 3HAYEHULL, NPOMENCYIMKO8 3HAKONOCMOAHCMEA, NPOMENCYMKOE8 MOHOMOHHOCIU.

OOpaTHasi NPONOPUHOHATBHOCTH
o k k
CaoiictBa ¢pynkiuu y =—7y = —. I'unep6ona.
X x

I'pagpuxu gynxyuii. Ilpeodpasosanue spapura gynxyuu 'y = f(X) ona nocmpoenus epaguros @ynxyuii uoa y =af (kx+b)+c.

T'pagpurcu dynyui y=a+ﬁ, y=vx,y=x, y=|x.
+

ITocsienoBaTeIbHOCTH M IPOIPECCHH

YucnoBasi mocae10BaTeIbHOCTh. [IpUMepBl YHCIOBBIX MOCeA0BaTeIbHOCTEH. beckoHeuHble mocnenoBaTebHOCTH. AprudMeTrnuecKas Iporpeccust u eé
cBoiicTBa. ['eomerpuueckas nporpeccus. Popmyna obwe2o unena u cymmovl N Nepevix 4ieHo8 apugmemuyeckou u eeomempuyeckou npozpeccuil. Cxooswasncs
ceomempuuecKas npocpeccust.

Pelenue TekCcTOBBIX 33124

3anaun Ha Bce apupMeTHUECKHE NeHCTBUS

Pemenne TekcToBbIX 3ahau apudmerndeckuMm crnocoOoM. Mcronb3oBaHue TaOMUL, CXeM, 4YepTeXeH, APYTruxX CpeACTB MPEJCTaBICHUS JaHHBIX IPHU
pEILLIEHUN 3a7a4u.

3aga4u Ha IBHKEHHE, PA00TY H MOKYIIKH

AHann3 BO3MOKHBIX chyaquI B3aMMHOT'O paCIIOJIOKCHUA 00BLEKTOB IIpru UX IBUIKCHHUHU, COOTHOLICHUA 00BHEMOB BBITIOITHIEMBIX pa60T npu COBMECTHOH
pabore.

3aga4yu Ha YaCTH, 10JIM, IPOLEHTHI

Pemenne 3a1a4y Ha HaXOXKJI€HUE YacTHU YMCJIA M YHMCIA 110 €ro yacTv. PemieHue 3agad Ha mpoueHTH U noiu. [IpuMeHeHne nponopuuil Ipu peuieHun
3aj1ad4.

Jlornueckue 3aga4umn



Pemenue nornyeckux 3anau. PeuieHue 102utieckux 3a0a4 ¢ noMowbo epagos, mabauy.

OcHoBHbIE MeTOAbI pellleHHs] TEKCTOBBIX 3aja4: apudmeruyeckuid, anredpandeckuii, nepebop BapuaHTOB. [lepsuunvle npedcmasieHus 0 Opy2ux
Memooax peuieHus 3a0a4 (ceomempuyeckue u epaguieckue memoowl).

CraTucTHKA ¥ TeOpus BEPOSATHOCTE

Crarucruka

TabnuuHoe u rpaduyeckoe NpeacTaBiIeHre JaHHBIX, CTOJI0YAThie U KPYTOBbIe AMarpaMMbl, TpaduKu, MpUMEHEHHE AUarpaMM U TpaduKoB sl OTTMCaHUS
3aBUCHMOCTEH peaIbHBIX BEJIMYMH, W3BJIcUeHUEe MHpopMmammu w3 Tabnwi, auarpaMMm U rpadukoB. OmnmcareabHbIe CTATUCTHYCCKUE IMOKA3aTEIH YHCIOBBIX
Ha0OpOB: cpenHee apupMeTniecKoe, meouana, HanboJbIee U HANMEHbIIIee 3HaUeHUsI. Mepbl pacCenBaHus: pa3Max, OUCHepCUsi U CMaHoapmHuoe OmKIOHeHUe.

CrnyyaitHast ©”3MEHYUBOCTH. MI3MEHUMBOCTE NIPU U3MEPEHUSX. Pewarowue npasuna. 3aKkoHoOMepHOCMU 8 UBMEHYUBLIX BeIUYUHAX.

CayuaiiHble coObITHS

Crny4aiinble ONBITHI (IKCIIEPUMEHTHI), AJI€MEHTapHbIE CilydailHble cOObITHs (MCXO/bl). BeposTHOCTH aneMeHTapHbIX cOObITUM. COOBITUS B CIIy4alHBIX
HKCIIEPUMEHTAX W OJaronmpusTCTBYIOIIME JJIEMEHTapHble CcOObITHA. BeposTHOcTH ciydalHbIX COOBITHI. ONBITBI ¢ PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU
coObiTusiMu.  Kitaccudeckne BEpOSTHOCTHBIE OMNBITHI C  HCIONB30BAHHMEM MOHET, KYyOWKOB. [Ipedcmasnenue cobvimuii ¢ HOMOWbIO OUacpamm
Diinepa.llpomusononoscuvie cobvimus, odOveouHeHue u nepecedenue cobvimuil. Ilpasuno cnoocenus eeposmuocmeti. Cnyyatinviil 6vi60p.Ilpedcmasnenue
aKcnepumenma 6 sude oepesa.Hezasucumvle cobvimus. Ymnoowcenue eepoamuocmeti Hezasucumuvlx coovimuil. [locnedosamenvhvle He3asucumvle UCNLIMAHUS.
[IpencraBieHue o HE3aBUCUMBIX COOBITHSIX B )KU3HHU.

dnemenmol KOMOUHAMOPUKU

IIpasuno ymnooicenus, nepecmanosxu, pakmopuan yucia. Couemanus u yucio covemaruil. @opmyna yucna covemanuii. Tpeyeononux Iackans. Onvimol
c OONbLUWUM HUCTIOM PABHOBO3MONCHBIX INEMEHMAPHLIX coObimull. Beiuucienue eeposmuocmeri 8 ONLIMAX C NPUMEHEHUEeM KOMOUHAMOPHBIX HOopMYIL.
Hcnvimanusa Bepuynnu. Yenex u neyoaua. Beposmuocmu cobvimuti 6 cepuu ucnvimarnuti bepuynnu.

Cnyuaiinsle genuyunsl

3naxomemeo co cryyanuHbiMUu 8eIUYUHAMUY HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX CyHaunblx eenudun. Pacnpedenenue eepoamunocmeii. Mamemamuyeckoe
oacuoanue. Ceoticmea mamemamuieckoz2o oxcuoanus. Ilonamue o 3axone bonvuux yucen. Mzmepenue gepoamuocmei. lIpumenenue 3ak0Ha 6016UUX YUCeN 8

coyuojiocuu, cmpaxoeaHuu, 6 30pa600xpaHeHuu, obecnevenuu 6e30naACHOCMU HACENICHUS 8 ’{p€36bl'{aﬁHle cumyayusix.



HcTropust MaTeMaTUKHU

Bosnuxnogenue mamemamuxu kax nayku, smanvl eé pazsumus. OCHO8Hble pazoenvl MamemMamuky. Beioarowuecs mamemamurky u ux éKiao  passumue
HAYKU.

Beckoneunocmos mmoocecmea npocmuix uucen. Hucna u onumsvt ompesrkos. Payuonanvuvie uucaa. [lompebnocms 6 uppayuonanvhvix yuciax. [llkona
Tugazcopa

3apoorcoenue aneedpol 6 Heopax apupmemuxu. An-Xopesmu. Poowcoenue oyksennou cumeonuxu. I1.@epma, @. Buem, P. /lexapm. HUcmopus éonpoca o
HAXodicoenuu opmyn KopHel areedpauyeckux ypasHenut cmeneretl, oonvuux wemoipéx. H. Tapmanws, [oc. Kapoano, HX. Abenw, D.1 anya.

Tlossnenue memooa KoopouHam, nO380AAOUWE20 NEPEBOOUMb ceoMempuieckKue 00vbeKmol Ha A3blK aneeopul. Tlossnenue epaguros ghynxyuii. P. [lexapm,
1. @epma. Ilpumepol paznuunvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Iluzanckoco (Qubonauyu) o kponukax, uucia Puoonaquu. 3aoada o waxmamuou oocke. Cxo00UMOCMb 2e0MemMpU1ecKoll npocpeccui.

HUcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwl. 11. @epma, b.Ilackans, A. Bepuynnu, A.H.Koamozopos.

Om 3emnedenus k eeomempuu. Ilugacop u eco wkona. Danec, Apxumeo. I[Inamon u Apucmomens. Ilocmpoenue npaguibHbIX MHO20Y20JIbHUKOS.
Tpuccexyus yena. Keaopamypa kpyea. Yoeoenue xyba. Hcmopusa uucna w. 3onomoe cevenue. «Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuil. Ucmopusa
nAmMo20 nocmyniamad.

I'eomempus u uckyccmeo. I'eomempuueckue 3aKOHOMEPHOCIU OKPYIAHCAIOUIE20 MUPA.

Acmponomus u ceomempus. Ymo u xkax y3uanu Anaxcazop, pamocghen u Apucmapx o pasmepax Jlynei, 3emnu u Coanya. Paccmoanus om 3emnu 0o
Jlynot u Connya. Hzmepenue paccmosanus om 3emau 0o Mapca.

Ponv poccutickux yuénvix 6 pazeumuu mamemamuxu: J1.3tinep. H.U.Jlobauesckuii, 11.J1. Yebviwes, C. Kosanesckas, A.H.Koamozcopos.

Mamemamuxa 6 pazsumuu Poccuu: Ilemp |, wikona mamemamuueckux u HagueayKux Hayx, pazgumue poccutickoeo garoma, A.H Kpvinos. Kocmuueckas
npoepamma u M.B.Kenoviui.

I'eomerpuueckue Gpurypsl
@uUrypsl B reOMETPUH U B OKPYKAIOLLEM MHUPE
I'eomerpuueckas ¢urypa. Buyrpenuss, BHemHsas obnactu (Gurypsl, rpanuna. JIMHUK ¥ 006JIacTH Ha MIOCKOCTU. Brimykias u HeBbinmykias gurypsl. [Tnockas u

HETJI0CKask (PUTypHI.



Brinenenue cBoiicTB 00bekTOB. @OpMHUpPOBAHUE MPECTABICHUN O METalpeIMETHOM MOHATUH «purypay. Touka, oTpe3ok, mpsMas, JIyd, JOMaHas, MI0CKOCTb,
yroii, OucceKkTpurca yriia u €€ CBOMCTBA, BU/IbI YIJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTb U KPYT.
OceBas cummeTpusi reoMeTpudeckux Guryp. LleHTpanbHas cHMMETpHs TeOMETPUIECKIX (QUTYD.

MHOFO)’FOJ’[LHHKI/I

MHOroyrojapHuK, €ro 3J€MEHTbl U €ro cBoicTBa. lIpaBUibHBIE MHOIOYTrOJIBHUKHU. BBINMyKible M HEBBIMYKJIblE MHOIOYroJIbHUKM. CymMMa YIJIOB BBIITYKJIOIO

MHOTI'OYI'OJIbHHKA.

Tpeyronsauk. Cymma yrioB TpeyroibHHKa. PaBHOOEAPEHHBIN TPEYTrOJIbHUK, CBOWCTBA M MPU3HAKA. PaBHOCTOPOHHMI TPEyrodbHUK. MeauaHbl, OUCCEKTPHUCHI,

BBICOTHI TPCYT'OJIbHUKOB. 3ameyareabHbIe TOYKH B TPEYTrOJIbHUKE. HepaBeHCTBO TPEYroJIbHUKA.

YerpipéxyronpHuku. [lapamnenorpamm, pom0, NpsMOYroibHHUK, KBaapaT, Tpamernus. CBOHCTBa M NpHU3HAKK MapauieorpaMma, pomOa, MpsIMOYTOJbHUKA,

KkBajipara. Teopema BapuHboHa.
OKpyXHOCTb, KPyT

WX simeMeHTHl U CBOICTBA. XOp,Z[BI U CCKyIIHUEC, X cBoiictBa. KacaTeiabHble M MX CBOMCTBA. I_ICHTpaJ'ILHLIe W BIIMCAHHBIC YTJIBI. BrucanHple U ONMCaHHEBIE

OKPY’KHOCTH JIJIsl TPEYTOJIbBHUKOB. BIIMcaHHBIE U ONMCAaHHBIE OKPYKHOCTHU I YETHIPEXYTOJIBHUKOB. BHEBIINCAHHBIE OKPYKHOCTU. PagykaibHas oCh.
®urypsl B IpocTpancTBe (00beMHBIE TeJa)

MHOFOFpaHHI/IK U ero sneMeHThl. Ha3BaHmus MHOT'OTPAHHUKOB C PA3HBIM IIOJIOJKCHUEM U KOJNYCCTBOM rpaHefI. HepBI/ILIHLIC IIPpEaACTaBJIICHHUA O MHUpaMHUIAX,

napaiejicnmicaax, rnmpusmax, C(bepe, mrape, TUIMHAPE, KOHYCEC, UX 3JICMCHTAX U HpOCTCﬁH.IHX CBOMMCTBAax.

OTHoLIeHUA

PagencrBo ¢uryp

CBoiicTBa u MMPU3HAKH paBCHCTBA TPCYT'OJIbHUKOB. ﬂOHOJ’IHI/ITCHLHHC MMPU3HAKH paBCHCTBA TPCYTOJILHUKOB. HpI/I3HaKI/I PaBCHCTBA MMapaJUICIIOrpaMMOB.



IMapanieJibHOCTH NPSAMBIX

HpI/ISHaKI/I M CBOMCTBaA mapajuiCJIbHbIX IIPAMBIX. Axcrnoma napaaiiCiIbHOCTH EBKJ’II/I,Z[a. HepBI/I‘{HBIe NpEaACTaBICHUA O HCCBKIMAOBBIX TI'COMCTPHAX. TeopeMa

®daneca.
IlepnieHAUKYAsIPHbIE NPSIMbIE

[Ipsamoii yrois. Ilepnenaukymnsip Kk npsmoil. CepeAuHHBIA MEPIEeHAUKYISP K OoTpe3Ky. CBOHCTBa M MPHU3HAKK TMEPHEHIUKYISIPHOCTH MOpsiMbix. HakimoHHBIE,

MPOEKIINH, UX CBOMCTBA.

IMonooue

[TponopunonansHble 0Tpe3ku, nogodue guryp. [lonoOubie TpeyroabHuku. [Ipu3Haku nogo0ust TpeyroibHUKOB. OTHOIIEHHUE MIIOMAACH MOA00HBIX PUryp.
B3aumHoe pacnoJioskeHue NpsIMOii U OKPYKHOCTH, IBYX OKPYKHOCTEi.

HN3MepeHuss 1 BBIYHCJICHUS

Beanuunnbl

[Tonsitue Benmnuunkbl. [(nuna. U3Mepenne mnHabl. EQUHIBI U3MEPEHUS JJIHHBI.

Benmuuuna yrna. I'pagycnas mepa yria. CUHYC, KOCHHYC M TAHT€HC OCTPOTO yTila IPSIMOYTOJIBHOTO TPEYTrOJIbHUKA.

[TonsiTre o muToIIaAM MIOCKOM GUTYpHI U €€ cBolcTBax. Mi3MepeHue momaaeii. EMMHUIBI n3MEpeHHsl TUIOIIa/IH.

[IpencraBnenne 06 00BEME MPOCTPAHCTBEHHOM (PUTYPHI U ero cBoicTBax. M3mepenne o0béma. Ennnuiipl usmepenust 00bEMOB.

I/I3Mepe}mﬂ N BBIYMCJICHUA



WHCTpyMEHTBI 111 U3MEPEHUN U MOCTPOCHUMN; U3MEPEHUE U BBIUMCICHHUE YIJIOB, JUITMH (pacCTOSIHUI), MIIOIIAJeH, BEIUMCICHUE 3JIEMEHTOB TPEYT OJIbBHUKOB C
HCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOIeHui. [lnomanu. @opmynsl miomanu TpeyroiabHUKA, MapaieJorpaMMa M €ro 4acTHBIX BHUJOB, Tpaleluu,
¢dopmyna I'epona, (opmyna MIOMIaTU BBIIYKIOTO YETHIPEXYrOJbHUKA, (POPMYIBI ATUHBI OKPYXKHOCTH W IUIOMAAM Kpyra. Ilmomanb KpyroBoro cekropa,

KpyroBoro CcrmMeHTa. HJIOH_[EI,HL MMPpaBUJIbHOTO MHOT'OYTOJIbHUKA.

Teopema ITudgaropa. [Tudaroposs Tpoiiku. TpuroHoMeTprUYeCKHe COOTHOIICHUSI B MPSMOYTOJLHOM TpeyrojibHuke. TpuroHomerpuieckue (GpyHKIHMH TYIIOTO
yria.

Teopema kocunycoB. Teopema cHHYCOB.

Pemenue TpeyronbHUKOB. Bpluuciienue yrios. BblumcieHue BBICOTHI, MEQMAaHbl M OUCCEKTPUCH TpeyroibHHKa. OpToTpeyroibHUk. Teopema Iltonmemes.
Teopema Menenas. Teopema UeBsl.

Paccrossnus

Paccrosinne mex iy Toukamu. PacctosiHue ot Touku 10 npsimoil. PaccrosHue mexny gurypamu.

PaBHOBenuKue ¥ paBHOCOCTABIEHHBIE (PUTYPBHI.

CaolicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BEIMUUHBI yTiia, II0Maad 1 o0béMa GUrypsl.

I'eomeTpruyeckue nocrpoeHust

I'eomeTpuueckre nocTpoeHus i WIUTIOCTPAIIMK CBOMCTB T€OMETPUYECKUX pUryp.

HNuctpymenTsl 1 noctpoeHui. Llupkyib, muHenka.

[Ipocreiimme MOCTPOSHUS IUPKYJIEM U JIMHEHKOMN: TOCTpOEHUE OMCCEKTPHUCHI yTiia, IEPICHANKYIIAPA K MPSIMOU, yriia, PAaBHOTO JaHHOMY.

[TocTpoeHne TpeyroJbHUKOB IO TPEM CTOPOHAM, ABYM CTOPOHAM M YIUIy MEXAY HUMH, CTOPOHE U ABYM MPUJIEKAIINM K HEH yriam, 0 IPYTUM JIEMEHTAM.
Jenenue orpes3ka B JaHHOM OTHOILICHUH.

OcHOBHBIC MCTOJbI pCHICHHUA 3a1a1 Ha ITOCTPOCHUC (MCTOI[ TCOMETPHUUYCCKUX MCCT TOUYCK, MCTOJ MMapaJlJICJIbHOI'O IEPEHOCA, METOA CUMMETPUU, METO/] HO,[[OGI/ISI).



Oranbl penieHus 3a1a4 Ha TIOCTPOCHHUE.
['eomerpuueckue mpeoOpa3oBaHus
[IpeobpazoBanus

[IpencraBnenne O MEXIPEIMETHOM TMOHATUM «mpeoOpa3oBanue». [IpeoOpasoBanus B Marematuke (B apudMernke, ajiaredpe, reomMerpuyecKue

npeoodpazoBaHus).

JIBHKeHHSI

OceBas 1 ICHTpalbHAsE CAMMETPHUH, TTIOBOPOT U MapauieNibHbIN nepeHoc. KoMOuHammu 1BM>KEHHI Ha IMIIOCKOCTH M MX CBOMCTBA.
IMoxo6ue kak npeodpazoBaHue

I'omotertus. ['eomeTpruueckue npeodpazoBaHus Kak CPeICTBO J10KAa3aTEIbCTBA YTBEPXKACHUHN U pEIIeHU 3a/1a4.

BekTopsl 1 KOOpAMHATHI HA TIIOCKOCTH

BekTops!

[TonsTue BCKTOpa, JEHUCTBUS Hal BCKTOpaMH, KOJUIMHCAPHBIC BCKTOPHI, BeKTOpHHﬁ 6a3nc, Pa3JIoKCHUC BCKTOpaA IIO 0a3UCHBIM BCKTOpaMm. EnuHCcTBEHHOCTH

pa3J10KeHUs1 BEKTOPOB MO 0a3KCy, CKAISIPHOE IPOM3BEACHUE U €r0 CBOMCTBA, HCIIOJIb30BaHUE BEKTOPOB B (PU3HKE.
Koopannatsl

OcHoBHbIE OHATHSA, KOOPAUHATHI BEKTOPA, pacCTOSIHUE MEX Ty Toukamu. KoopauHaTsl cepefuHbl oTpe3Ka. Y paBHEHHs QUryp.
[IpumeHeHne BEKTOPOB U KOOPAMHAT JUIsl PELIEHUS TEOMETPUYECKUX 3a/a4.

Addunnas cucrema koopauHat. Paanyc-BekTopsl Touek. LleHTpou 1 cucTeMBbl TOUEK.



HcTopusi MaTeMaTHKHU
BoO3HUKHOBEHNE MATEMATUKU KaK HAyKH, 3Tanbl €€ pa3BuTus. OCHOBHBIE pa3/ieiibl MATEMAaTUKU. Beliaroniyecss MaTeMaTHKY U UX BKJIAJ B Pa3BUTHE HAYKU.
BeckoHeYHOCTH MHOKECTBA MPOCTHIX YnceNl. Yncna u JIMHbBI 0Tpe3KoB. Panmonansueie yncna. [lorpedHOCTh B nppanuoHanbHbix yncnax. llkona [Mudaropa

3apoxnaenue anreOpsl B Henpax apudmeruku. An-Xopesmu. Poxnenne OykBenHoit cumBonuku. I1.depma, ®@. Buer, P. [lexaprt. Hctopus Bompoca o

HaxoXJIeHUU (HopMys1 KOpHEH aireOpandecknx ypaBHEHUH cTenenei, oompiux yeteipéx. H. Tapranss, k. Kapgano, H.X. A6ens, D.1anya.

[TosiBNieHHe MeTo/la KOOPIMHAT, MO3BOJSIONIETO MEPEBOAUTH T'€OMETpUYecKue OOBEKThI Ha s3bIK anreOpsl. [losBnenue rpaduxos ¢ynkuuit. P. Jlekapr, I1.

®epwma. [IpumMepsbl pa3IMUHbIX KOOPAUHAT.
3anaua Jleonapao I[Iuzanckoro (Pubonayun) o kponukax, unciaa @ubonayuu. 3agava o maxMaTHoi gocke. CXOIUMOCTh TEOMETPUUYECKOM MPOTPECCHH.
Hcroku Teopun BEpOATHOCTEN: CTpaxoBoe Aeio, a3apTHeie urpsl. [1. @epma, b.ITackans, 5. bepnymu, A.H.Koamoropos.

Ot 3emunienenus k reomerpun. [Tudarop u ero mkona. danec, Apxumen. [Inaton u Apucrorens. [locTpoeHne MpaBMIIBHBIX MHOTOYTOJIBHUKOB. T PUCCEKITHS yIiia.

KBanpatypa kpyra. Y aBoenue kyo6a. Mcropus uucna n. 3onotoe ceuenue. «Hauvana» EBknnaa. JI Oitnep, H.M.Jlo6aueBckuii. McTopus naroro mocryiara.
I'eomeTpus 1 uCKyccTBO. I'eoMeTpruYeCKre 3aKOHOMEPHOCTH OKPYXKAIOLEr0 MUPA.

AcTtpoHomus U reoMmeTpus. UTo U Kak y3Haimu AHakcarop, DpatocdeH u Apuctapx o pazmepax Jlynsl, 3emun u Connna. Paccrosuus ot 3emuu g0 JIyHbl u

Connua. M3mepenue paccrosHus ot 3emun 10 Mapca.
Poub poccuiickux yuéHbix B pazButuu Mmatematuku: JI.9inep. H.M.Jlo6auesckuii, I1.J1.HeObimes, C. KoBanesckas, A.H.Konmoropos.

Marematuka B pazButuu Poccun: Ilerp I, mkona MmareMaTH4ecKUX M HaBUTallKUX HayK, pa3BuTue poccuiickoro ¢uota, A.H.Kpsuto. Kocmuueckas nporpamma

u M.B.Kenapimr.



3. TemaTu4eckoe IJIAHUPOBAHUE

7 kiacc

Ne TeEMa KOJI-BO 4aCOB

1 Bripaxkenusi, ToK1€eCTBa, ypaBHECHMUSI. 22 4Jaca

2 DYHKIMU 11 gyacoB

3 CreneHb C HATypaJbHBIM MTOKA3aTEIEM. 11 yacoB

4 MHorouseHsl 17 yacoB

5 DopMyITBl COKPAILIEHHOTO YMHOKEHHUSI. 19 uac.

6 CucreMbl JTUHENHBIX YPABHEHUH. 16 yacoB

7 HTorosoe noBTOpEHHE. 6 yacos

8 HavanpHble reoMeTprueckye CBECHUS 7 yacoB

9 TpeyrosbHUKN 14 gacos

10 [lapannenbHble npsiMble 9 yacos

11 CooTHOLIEHN MEXAY CTOPOHAMU U YIJIaMU 16 yacos

TpeyrojabHUKa
12 HNTOI'OBOE ITOBTOPEHUE 3 yaca
ITpomexyTouHasi rojoBas aTrTecTalus
UTOro 170 yacos
8 kiacc

Ne Tema KOJI-BO 4acCOB
1 PannonansHbie pobu 23 yaca
2 KBanparHble kopHU 19 yacos
3 KBanpaTtHbie ypaBHEeHUs 21 gac
4 HepagenctBa 20 vaca
5 Creneds ¢ MEJBIM IIOKa3aTrejieM. DJIEMEHTBI 11 gacos

CTaTUCTHUKH




6 IToBTOpEeHME 8 qacoB
7 YeThIpEXYTroJIbHUKH. 14 gacoB
8 [Tnomanp. 14 yacos
9 [TogoOHBIE TPEYTOJIBHUKH. 19 vacos
10 OKpYXHOCTb. 17 4acos
11 IToBTOpEeHUnE 3 1aca
[IpomexxyTouHasi rooBas aTTeCTalus
UTOIo 170 yacoB
9 knacc
Ne TemMa KOJI-BO 4aCOB
1 KBanpatnunas QyHKIus 22 JacoB
2 YpaBHEeHHsT W HEpPaBEHCTBA C  OJHOM 14 gacoB
TIEPEMEHHOM.
3 YpaBHeHHSIT W  HEpPAaBEHCTBA C  JABYMS 17 gaca
IepEMEHHBIMH
4 Apudmernueckas u reoMeTpuyecKas 15 yacos
pOrpeccuu
5) OneMeHTbl ~ KOMOWMHAaTOPUKH U TEOPUH 13 gacoB
BEPOSATHOCTEN
6 [ToBTOpCHME. 21 gacoB
1 BekTopsl 8 yacoB
2 MeTo KOOpAMHAT. 10 yacoB
3 CooTHoO1IEHN MEX Yy CTOPOHAMU U YIJIaMU 1 14yacos
TPEYTOJbHUKA .
4 JluHa OKPY>KHOCTH M IIJIONIAIb KPyTa. 12 yacoB
5 JIBrokeHus 8 yacoB
6 HauanbHbIe CBEICHUS U3 CTEPEOMETPHH. 8 "acoB
7 006 akcuomax manuMeTpuu. [loBTopenue. 11gacoB
Penrenue 3amau.
Wrorosas arrecranus
nUToro 170 yacoB
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