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1.Ilnanupyemble pe3y/ibTaThl 0CBOEHUSI Y4eOHOro npeamera «MareMaTuka»
BbINyCKHHUK MOJYYHT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax /i1 o0ecredeHusi BO3MOKHOCTH YCIIEIIHOT0 MPOI0JIKeHUs1 00pa3oBaHus HA 0a30BOM H
yIJ1y0,1éHHOM YPOBHSAX
DJIeMEeHThI TEOPUH MHOKECTB U MaTeMaTHYeCKOM JIOTUKH

1

® OI’ZEPMPOSCIH’Zb NOHAMUAMU. onpedeﬂeHue, meopema, AdKCuoma, MHOMNCeCmeo, XapakmepucmuKu MHOJcecmed, dJ1eMeHnt MHoJicecmea, nycmoe,

KoHeuHoe U becKOHeuHoe MHOIMHCECMEBO0, nOdMHODfC'eCWIGO, I’ZpuHCla]lQJfCHOCmb, GKJlI0O4YeHUe, pad6eHCmMeE0 MHOIHCeECmMe,

® u306pa9fcamb MHOIHCECmMed U OMHOULEHUE MHOJMNCECMB C NOMOUWbIO KPY206 Sdﬂepa;

° onpe()eﬂﬂmb npuHadﬂleCHocmb dJlIeMenma MHoOaHcecmay, 00vbeOuHeHUIO U nepecedyeHuIo MHoacecme,

° 3a0A8aMb MHOMCECMEBO C NnoMOWbIO NEPEHUCIEHUS INEMEHM OB, CI0BECHO20 ONUCAHUAL,

® onepupoeambsb NOHAMUAMU. 6bICKA3bI6AHUE, UCMUHHOCMb U JIOHCHOCMb 6blCKA3bI6AHUA, OMPUYyAHUe 6blCKa3bl8aHZ/l12, onepayuu HAO

BbICKA3LIBAHUAMU: U, UTU, HE, YCIO8HbLE GbICKA3bIGAHUSA (UMNIUKAYUL),
. CmMpoumb 8blCKA3bI8AHUS, OMPUYAHUS BbICKAZbIGAHUI.
B noBcenHeBHOM KNU3HU M NIPH U3YYEHUH JPYTUX NPEIMETOB:

° cmpoums yeno4Kku ymos‘ammueﬁuﬁ HA OCHO6€ UCNOJIb306AHUAL NPpABUTL TOCUKU,

1 3)160]: " gajiee — 3HaTh onpeﬂeneHne TIOHATHSA, yMeTB ITIOSICHATH €ro CMBICJ'[,yMCTB HCIIOJIB30BAaTh ITOHATHUEC U €TO CBOﬁCTBa HpI/I HpOBe}IeHI/II/I paCCy)KHeHHﬁ, J0Ka3aTCIbCTB, pemeHI/m 3aaa4.
. UCNIONIL308AMb MHOJICECMBA, ONEPAYUL C MHONCECMBAMU, UX epaduyecKoe npedcmasieHue 0 ONUCAHUS PeaibHbIX NPOYECCO8 U S8TIeHUI.
Yucaa

° Onepupoeamb NOHAMUAMU. MHONCECMB0 HAMYPAIIbHbLIX YUCE, MHOMNCECMB0O YENbIX YUCEl, MHOMCECMBO PAUUOHANIbHbIX YUCEN, UppaAyuoOHalbHOe



qucio, Keac)pamelﬁ KOpPEHb, MHOJCECMB0 oelicmeumebHbixX yucei, ceomempudecKkas urmepnpemayusl HamypalbHblX, YejlblX, paYUOHA/IbHbLX, oelicmeumesibHbix

yucen,

. NOHUMAMb U OOBACHAMb CMbICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCAA,

. BbINOIHAMb GLIYUCIEHUS, 8 OM YUCTIE C UCNONIL30BAHUEM NPUEMOE PAYUOHATILHBIX GbIUUCTEHUU,

. BbINOIHAMY OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

CPABHUBAMb PAYUOHATbHBIE U UPPAYUOHAIbHBIE YUCTA,

. npeocmasisims PAyUoOHAIbHOe YUCLO 6 8Uoe 0eCAMUUHOU Opoou

. YROPAOOUUBAMb YUCA, 3ANUCAHHBLE 8 8UODEe 0ObIKHOBEHHOU U decaimuunou opoou, naxooums HO u HOK uucen u ucnonvzosams ux npu peuienuu
3a0au.

B noBcenHeBHOM KU3HH U NIPH U3YyYEHUH JPYTUX NPEIMETOB:

NPUMEHAMb NPABUIA NPUOIUNHCEHHBIX BLIYUCTIEHUT NPU PEUUEHUU NPAKMUYECKUX 3a0ay U peulenul 3a0ad Opy2ux y4yeoHvlx npeomemos;

6bINOJIHAMb CpABHEHUEe pe3)ibmanoe BbIYUCTICHULL npu peweruu npakmu4ecKux 361061’{, 6 mom vucie npu6ﬂu9fC€HHle 6’bllllxlC]Z€H1/l12,'

cocmaesiiinib U OYyeHusanlb 4ucloesvle 6blpadssiCenusl npu peuleHuu npakmu4eckKkux 3a0a4 U 30044 u3 ()pyeux yll€6Hle npedmemoe,‘ 3anuceleaniv u
OKpY2J/IAmMb YUC/I06ble 3HAYEHUS PEA/IbHbLX B€/IUYUH C UCNOTb306AHUEM PA3HBIX CUCIEM USMEPEHUA.

To:xnecTBeHHbIE MPEOOpPa30BAHNS

Onepupoeamb NOHAMUAMU CMENEHU C HAmMYpPAalbHbIM noKazameniem, CmeneHu C YyealblM ompuyamelbHblmM noKasameiem,

BblNOJIHAMb I’lp€06p6130661Hu}1 yejblx 6bldefC€HM12.‘ oeticmeusi ¢ 0OHOYJIeHAMU (CJZOOfC@HZ/le, ebldyunmanue, yMHOOfC'eHue), oeticmeust ¢ MHO204JIeHaAMU

(cnooicenue, gpluumanue, YMHOMNCeHUe),

6blNOJIHAMb pPA3N0HCEHUE MHOCOYIEHO6 HA MHOMCUmMENU OOHUM U3 cnocobos: eviHeceHue 3a CK05Ky, cpynnupoexKd, ucnolb3o8arue ¢0p/l/lyﬂ

COKpAW€eHHO20 YMHOMNCEHUA,

. 8b10€1AMb KBAOPAM CYMMbL U PA3HOCHU OOHOUNEHO8,

. PACKIaowi8ams HA MHONCUMENU K8AOPAMHBIU MPEXUIEH;

BbINOJIHAMb npe06pa306aﬂu}z eblpaofcenuﬁ, codepofcau;ux Cmenenu ¢ yeabimu ompuyamelbHblMu noKasamejsimMu, I’ZGPGXOOMH’Zb om 3anucu 6 suoe



CMEeNneHuU C yejibliM ompuyamelbiblM nokazamejiem K 3anucu 6 suoe ap06u,'

. BLINOJIHAMb NPE0OPA308aHUSL OPOOHO-PAYUOHAILHBIX BbIPANCEHUL: COKpaujenue O0pobell, npusedeHue aneeopaudeckux opobet K odwemy
SHAMEHamento, CILONCeHUe, YMHOJCeHUe, OelleHue ancedpauyeckux opoobell, 8038edeHue aleedpaudeckol Opodou 8 HAMYpPAlIbHYIO U Yeryio OMPUYAmeibHyo
cmenetb,

. BbINOHAMb NPE0OPA308AHUS BbIPANICEHUL, COOEPAHCAUIUX KBAOPAMHbIE KOPHU,

. 8bl0eNAms  K8AOpam CyMmbl U PAZHOCMU O8VUIEHA 8 BbIPANCEHUSX, COOePHCAUJUX

K8a0pammubvle KOpHU,

. BbINOIHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPIAHCAUUX MOOYTb.
B noBceiHeBHOI KH3HU U IPH H3yYEeHUH IPYTUX MPEIMETOB:
. BbINOHAMb NPEOOPA308AHUS U OCLCMBUSL C YUCLAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM 8U0e;
. 8bINOIHAMb NPEOOPA30BAHUS ANCEOPAUUECKUX BbIPANCECHUL NPU PEULEHUU 3A0ay OPYeUX YUeOHbIX NPEOMemOs.

YpaBHeHHS U HEPABEHCTBA
® Onepupoeal’nb NOHAMUAMU. YPABHEHUE, HepABEHCNIB0, KOPEHb YPABHEHU:, peuleHUue HepaeeHcmed, pPAaeHOCUIbHble YDABHEHUA, obnacmo

onpeodenenus ypaerenus (Hepasencmea, cucmemsl YpasHeHull Uiy HepageHcms),

. peuiams TUHeliHble YPAGHEHUS U YPAGHEHUS, CBOOUMbLE K TUHELIHBIM C NOMOWBIO MONCOECMBEHHbIX NPeoOPa308anHUlL;

. pewams Keaopammvie YPAGHeHUs U YPAGHEeHUs, C800UMble K K8AOPAMHLIM C NOMOWBIO MOACOECMBEHHBIX NPeoOpa306anull;, peuiams OpooOHO-
JIUHeliHble YDAGHEHUs,

. pewams npocmeluiue UppayuUoOHAIbHble YPAGHEeHUs 6Uod |

. pewams ypaeHenus 6uoa ,

. peuwams ypagHeHUus CHOCOO0M PA3IOHNCEHUSL HA MHONCUMENU U 3AMeHbl NepeMeHHOU,

. UCNONIL308AMb MEMOO UHMEPBANO08 OJisl peuleHUs YelblX U OPOOHO-PAYUOHATILHBIX HEPABEHCME,

. peuiamsb NUHeliHble YPAGHEHUS U HEPAGEHCMEA C NAPAMEMPAMU,

° peutams HeCHl0HCHblE Keadpamnble YPABHERUA C napamenipom, peutambsp HEeCl0HCHble CUCMEMDbl JAUHEUHBIX ypaGHeHuﬁ C napamempamu,



pewams HeCloNCHble YPABHEHUSL 8 YEIbIX YUCTAX.
B noBceiHeBHOI KM3HU U MIPH U3yYEHH U IPYTUX NPEIMETOB:
. COCMAsIAms U pewams JuHeliHble U K8AOpamHbvle YPAGHEHUsl, YPAGHEHUs, K HUM CE00AWUECs], CUCTNEeMbl TUHEUHbIX YPAGHEeHUL, HepageHcme npu
peuteHuy 3a0ay Opy2ux y4eOHvix npeomMemos;
. BbINOHAMb OYEHKY NPABOONo00oUs pe3yibmamos, Noayiaemvlx npu peueHuu TUHEeHbIX U K8AOPAMHBIX YPAGHEHUL U CUCTNEM JIUHEUHbIX
VPABHEHUIL U HEPABEHCME NPU PEUUEHUU 3a0ay OPYeUX Y4eOHbIX nPeOMemos;

° 6bl6upam17 coomeemcecmeyrwwue ypasHernusl, Hepasencmea uiu ux Cucmembsl ONIsl COCMABIEHUS MAMEMAMUYECKOU MOOeIU 3A0AHHOU peaﬂbuoﬁ

cumyayuu uiy NPUKIAOHoU 3a0ayu;

° ymenib Unmepnpemuposdanib nOlelleHHbllz npu pewerHuu ypasHeHusl, nepasescmed Ui cucmembsvl pes3yibmdant 6 KOHmeKkcme 3a0aHHOU pea]leOZZ

cumyayuy unu nPUKIAOHoOU 3a0ayu.
DOyHKIUH
. Onepupoéams NOHAMUAMU. QYHKYUOHATLHAA 3ABUCUMOCTb, DYHKYUA, 2padur yHKyuu, cnocodvl 3a0anus @YHKYUuU, apeymeHm u 3HaYeHue

@yukyuu, obracme onpedenenus U MHONCECMEO 3HAYEHUU @QYHKYuY, HYau @OYHKYul, nNpoMedCymKu 3HAKONOCMOSAHCMEA, MOHOMOHHOCMb (QYHKYUU,

YEMHOCMb/HEYEMHOCb QYHKYUL,

. cmpoums epaguru IUHEUHOU, K8AOPAMUYHOU YHKYULL, 0OPAMHOU NPONOPYUOHATILHOCIU HA NpUMepe K8AOPAMUYHOU (YHKYUU, UCNOIb308AMb
npeobpaszosanus epaghuxa Gynxyuu Y=F(X) ons nocmpoenus epaguros Gynryuii;

. COCMasnAms ypasHeHus NpAMOU No 3A0AHHBLIM YCI08UAM. NpPOXoosaujeli yepes 08e MOYKU C 3A0AHHbIMU KOOPOUHAMAMU, NPOXoosulell yepes

OAHHYI0 MOYKY U NAPANNENbHOU OAHHOU NPAMOI,

. uccnedosams QyHKYuI no eé epagpuxy;
. HAX00UMb MHONMCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCMEA, MOHOMOHHOCIU K8AOPAMUYHOU QYHKYUU,
. onepupoeamv NOHAMUAMU. NOCAE008AMENbHOCMb, APUPDMEMUUECKAs NPOSPeccus, 2eoMempuieckas npocpeccus; pewams 3a0auu Ha

apugmemuyeckyro u 2e0MempuiecKyro npocpeccuio.

B noBceHeBHOM KU3HH U NIPH U3YyYeHUH APYTUX NPeIMETOB:



. UTLTIOCMPUPOBAMb C NOMOWBIO 2PADUKA PeanbHYI0 3a8UCUMOCTb UL NPOYECC NO UX XAPAKMePUCTUKAM,
. UCNONL308aMb CEOUCMEA U 2PAPUK KEAOPAMUYHOU QYHKYUU NPU peUleHUU 3a0ay U3 Opy2Uux yY4eOHbIX npeomemos.

TexcToBBIC 3a0aYH

Pewamo npocmole u C103#CHblE 3a0aqu PA3HbIX MUnoe, a makxoice 3a0a4u NOBbLIUEHHOL mpy()Hocmu;

. UCNONB308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOETU MEKCHO8 CLONCHBIX 3a0ay OJisk HOCMPOEHUsL NOUCKOBOLL CXeMbl U peuleHUs 3a0al,

. paziudams Mooeib meKCma u Mooelb peueHus 3a0ayu, KOHCMpPYupo8ams K 00OHOU MOOENU PeuleHUsi HECJIOHCHOU 3a0a4u pasHble MOOeIU MeKCmda
3a0ayqu;

. 3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peueHus 3a0ad (0m mpebo8aHus K YCi08Ulo U OMm YCl08us K mpeboeanuio),

. MOOEUPOBAMb PACCYAHCOCHUSL NPU NOUCKE PEUleHUs 3a0ay ¢ NOMOWbIO 2PAg-cXxembl,

. 8b10€/IAMb IMANL PEULCHUSL 3a0AYU U COOEPIUCAHUE KANCO020 IMAnd,

. yMemb 8blOUpamv ONMUMALLHBII Memo0 peueHus: 3a0aiu U 0CO3HABAMb 6blO0P Memood, PAcCMAmpusams paziuyHvle Memoobl, HAXO0OUMb

PpPasHble pelterus 362061141/{, €eCllu 603MOIHCHO,

. AHAUBUPOBAMb 3AMPYOHEHUsI NPU PeuleHUU 3a0a4;

. BbINOIHAMb PA3TUYHbIE NPE0OPA308aHUS NPEOIONCEHHOU 3a0a4U, KOHCMPYUPOBAMb HO8ble 3a0ayu U3 OAHHOU, 8 MOM HUCLe 00pamHble;

. UHMEPNPEMUPOBAMb BbIYUCTUMENbHBLE PE3YTbMANmbl 6 3a0aue, UCCIe008amsb NOLYYEHHOE peuleHue 3a0ayu;

. AHATUBUPOBAMb BCEBOIMONCHBLE CUMYAYUU B3AUMHO20 PACNONIONCEHUSL 08YX 00bEKMO8 U USMEHeHUe UX XAPAKMEPUCTIUK NPU COBMECHHOM
o8uiIcCeHUU

(ckopocmb, 8pems, paccmosnue) npu peweHuu 3a0a4 Ha 08UICeHUe 08YX 00bEKMO8 KaK 6 0OHOM, MAK U 8 NPOMUBONOTIOHCHBIX HANPABTIEHUSX,

° UCCe008amb 6CEE0IMONCHbBLE cumyayuu npu peuteHuu 3a0a4 HA O08udceHue no peke, paccemampuedms pa3Hble CUcCniembvl omcuéma, [+
peutamo pa3H006pa3Hbl€ 3a0ayu «Ha yacmuy,
° peutams u 000CHO8bIBAMb CB0E peuteHue 3a0ay (6blaeﬂﬂmb mamemamudecKyro OCH06y) HA HAXOMCOEHUEe Yacmu YUCid U Yucia no e20 4acmi Ha

OCHO6€ KOHKPEmMHO20 CmblCla ()p06u;

° 0CO3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNoe, CeA3bl8ANWUX MPU BEITUYUHDL (Ha pa60my, HA NOKYnKu, Ha 061/!9/0€Hu€).

8bI0ESIMb IMU BEAUYUHBL U OMHOUECHUS Meofcdy HUMU, NPUMEHANb UX NPU peuleHUU 361&61% KOHCcmpyupoeaniob cobcmeennvie 3a0au YKA3aHHbIX MUnoes,



° 61a0emsb OCHOBHbIMU MEMoOamu peutlerus 3a0ay Ha cmecu, cnilaevl, KOHyenmpayuu,
° peutamo 3a0a4u Ha npoyermal, 6 nom duciue, CJl0HCHble NPOYEHNblL C 06OCH0661H1/!€M, UCnob3ys pasHovle CnOCO6bl,’
° peutams jlocuuecKue 3a0aqu PpasHbimu CI’lOCO6ClMI/l, 6 mom 4ducie, c OGyM}l onoxamu u ¢ mpem: Onokamu OaHHbIX C NnOMOUbIO ma@zuu;

peutanto 3a0a4u no KOM6uHam0puK€ u meopuu 6€p0}ZI’HHOCI’I’l€ZZ HA OCHO6€ UCNOJb306AHUA U3YUEHHbIX Memooos u 060CHO8bI8AMb peuitenue;

. peuams HeCloNHCHbLE 3a0ayU HO MAMeMamuyecKol Cmamucmuxe;

. 0811a0emb OCHOBHLIMU MEMOOAMU PeuleHUs CIOJHCemHbIX 3aday. apughmemuyeckuil, ancedpaudeckutl, nepeboop 6apuanmos, 2eoMempudecKull,
epaguueckull, npUMEeHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.
B noBceqHeBHOM KNU3HM M NIPU U3YYEHUH APYTHX NPeIMETOB:

. 8bl0eNAMb NPU peweHuy 3a0ay Xapakmepucmuky paccMampusaemol 6 3adaue Cumyayuu, OmiuyHvle Om peanrbHblX (me, Om KOMOpPbLX
abcmpazuposanucy), KOHCMpPYUpPoO8ams HO8ble CUMYAyuu ¢ Y4EMom dMux XapaKmepucmux, 8 4acmHoCmu, npu peueHuu 3a0a4 Ha KOHYeHmpayuu, y4umuoleams

njionitHocmbo eeujecmea,

. pewams U KOHCMpPYUpo8amsv 3a0aiu HA OCHOBE PACCMOMPEHUS PedlbHblX CUMyayuil, 8 KOMOpbiX He mpebdyemcst MOUYHblU SblYUCIUMENbHDIL
pesynomam,

. peuiams 3a0ayu Ha 08UICeHUe NO peKe, paccmMampusads pasHvle cucmemsl omcyema. CTATUCTHKA U TeOPHs BEPOSITHOCTEMH

. Onepuposams NOHAMUAMU: CMOJIOYAMble U KPY2o8ble OUuazpammvl, madiuysbl OAHHLIX, CpeOHee apu@memuueckoe, Meouanda, Hauboavuiee u

HAaumeHbuilee 3HA4Y€eHUA 6bl60pKu, pasmax 8bl60pKLl, Oucnepcuﬂ u cmaHOapmHoe OMKJIOHEHUe, CJZyllCZIZHa}Z UBMEHYUBOCMDb,

. u3BneKamov UHpOpMayuro, npeoCmasieHHyo 8 mabauyax, Ha OUAePaAmMmMax, epapurax;

. cocmasnams madoauysl, CMpoums OUAPamMMbl U 2paguku Ha OCHO8e OAHHBIX;

. onepupoeamv NOHAMUAMU. PAKMOPUAT YUCIA, NEPECAHO8KU U cOYemanus, mpeyeonrvHuk Ilackansa;

. NPUMEHAMb NPABUTIO NPOU3EEOEHUsL NPU PeuleHUl KOMOUHAMOPHBIX 3A0ay,

. ONepupoBamb NOHAMUAMU. CLYYAUHBLI ONbIM, CLYYAUHBIU 8b100D, UCNBIMAHUE, JIeMEeHmapHoe CIyYatiHoe coovimue (UCxXo0), KIaccuueckoe

onpeoesieHue epoAMHOCMU CIYHAUHO20 CODLIMUS, ONEpayuy HA0 CAVYAUHBIMU COOLIMUAMU,

. npeocmasisims UHGoOpMayuio ¢ NOMowbI0 Kpyeos Jiinepa;



. peuams 3a0a4u Ha 8bIYUCIEHUE BEPOIMHOCIU C NOOCYEMOM KOIUYeCm8a 8apUaHmos ¢ NOMOWbI0 KOMOUHAMOPUKU.
B noBceHeBHOM KN3HM M NIPU U3yYE€HHH APYTHX PeIMETOB:
U361eKamsv, UHMEPRPEMUpo8amsy U npeoopa308vleams UHGOPMAayUuIo, NPeoCmagieHHyI0 8 MAbIUYAX, Ha OUACPAMMAX, 2PADUKAX, OMPAANCAIOULYIO
CB0UCMBA U XAPAKMEPUCTUKU PEalbHbIX NPOYECCO8 U SAGNeHUl,
. onpeoenims CMamucmuyecKue XapaKmepucmukyu 6b100pox no madbauyam, Ouazpammam, epaguxkam, 8bINOIHAMb CPABHEHUE 8 3A8UCUMOCTIU OM

yeau peuerusl 361@61%”,’

. OYEHUBAMb BEPOSIMHOCTNb PEAIbHbIX COObIMULL U S8TIeHULL.
OTHolIEeHUuA
. Onepuposams NoHAMUAMU: PABEHCMEO u2yp, pasHvie Gueypsl, paseHCME0 MpPey20JbHUKO8, NAPALIEIbHOCIb NPAMbBIX, NePREeHOUKYIAPHOCDb

NPAMBIX, Velbl MexCOy NPAMbIMU, NEPREHOUKYIAD, HAKIOHHASA, NPOeKYUs, nooodue ueyp, nooodHsie guzypuvl, N000OHbIe MPeEY2OTbHUKU, NPUMEHAMb MeopeMmy
Daneca u meopemy 0 NPONOPYUOHAILHBIX OMPE3KAX NPU peuleHuu 3a0ay, W Xapakxmepuzoeamv 63AUMHOE PACNONONCEHUE NPSMOU U OKPYICHOCMU, O08YX
OKDYHCHOCMEU.
B noBceqHeBHOM KNU3HM M NIPU U3YYEHUH APYTHX NPeIMETOB:

. UCNONIL306AMb OMHOULEH UL OJISl peuleHUs 3a0ad, 603HUKATOWUX 8 peanbHol dcusHy. eTOpUA MaTeMaTHKH

. Xapaxkmepuzoeams 6K1a0 8b10AIOWUXC MAMEMAMUKOE 8 PA38UMUE MAMEMAMUKY U UHBIX HAYYHBIX 001acmell, NOHUMAMb POlb MAMeMamuKy 8

pazeumuu Poccuu. MeToabl MAaTeMaTHKHU

° HCI’ZOJZbS’y}l U3y4eHHbvle M€m00b1, I’lpO@OdUMb aOKaé’ameﬂbCWlGO, BbINOJIHAMb ONPOBEPIHCEHUE,
° 8bl6upal’}’Zb U3y4€HHblE Memoowl U ux KOM6MHGHMM ons peuteHus mamemamudecKux sadaq;
° UCNOIb3068AMb MameMamudyecKkue 3Hanus Ol ONUCAHUs 3aKOHOM€pHOCm€7j 6 Opr.?iCClIOI/L;elZ oelicmeumenbHocmu U npous’@eOeHuﬂx uckyccmea,

NPpUMEHAMb npocmeﬁmue npocpammHsle cpedcmea U I1eKMPOHHO-KOMMYHUKAYUOHHbLIE CUCNIEMbL NPU petlueHUU MamemamudecKux 3a0au.

BbInyCKHUK MOJYYHT BO3MOKHOCTh HAYYHTHCA B 7-9 Kilaccax VIl yCNEIIHOT0 NPOAOJIKeHUs1 00pa30BaHus Ha YIiIy0OJéHHOM ypOBHe

DJlIeMeHTbI TEOPHUH MHOKECTB M MAaTEeMATHY€CKOM JIOTUKHU

2

CBO6OI[HO OIICPHUPOBATH™ IIOHATHAMU: MHOKCCTBO, XapaKTCPUCTUKN MHOKECTBA, SJICMCHT MHOXKECTBA, IIYCTOC, KOHCUHOC U OeCcKOHEYHOE



MHOXECTBO, IIOAMHOKECTBO, IPUHAAJIC)KHOCTD, BKIIFOUCHHUEC, PABECHCTBO MHOXKCCTB, CITIOCOOBI 3aJaHuC MHOXKECTBA,

. 3aJ]aBaTh MHOXECTBA PAa3HbIMHU CIIOCO0AMU;
. IIPOBEPSATH BBIIIOJIHEHUE XaPAKTEPUCTUUECKOTO CBOMICTBA MHOYKECTBA;
. CBOOOJIHO OIEPUPOBAThH MOHATUSMHU: BbICKa3bIBAHUE, UCTUHHOCTD U JIOXKHOCTb BBICKa3bIBAHUS, CIOXHBIE U IPOCTbIE BbICKAa3bIBaHUS, OTPULIAHHE

BBICKaSBIBaHHﬁ; HCTUHHOCTD M JIOJKHOCTDH YTBCPIKIACHUA U €0 OTPULIAHHW A, OIICpAall Hall BBICKA3bIBAHUSMU: U, WU, HC;YCJIOBHbIC BHICKA3bIBAHHW A (I/IMHJII/IKaI_[I/II/I);

2 32[605 1 JaJie€ — 3HATh OIPCACIICHUC TIOHATHA, 3HATh U YMCTb JOKA3bIBATh CBOMCTBa (HpI/ISHaKI/I, €CJIM OHH €CTL) MOHATHA, XaPAKTCPU30BATh CBA3U C APYTUMU NOHATUAMUA, ONPCACTABIAAL OAHO
TIOHATHUC KaK 4aCTh ICJIOCTHOI'O KOMIIJICKCA, UCITOJIb30BaTh IMOHATHUC U €TO CBOMCTBa IIpy IPOBCACHUN paccync;:[eHI/Iﬁ, A0Ka3aTeJIbCTB, pCIICHUU 3aJ1ad.

. CTPOUTH BBICKA3bIBAHHUS C HCIIOJIb30BAaHUEM 3aKOHOB aJTreOphbl BRICKA3bIBAHUH.
B noBceaqHeBHO KM3HM U NIPH U3YUYEHUU APYTUX MPeIMeTOB:

. CTPOMUTH PACCYKAECHUS HA OCHOBE MCIOJIb30BAHUS MTPABUII JIOTHUKH;

. WCIIOJIH30BaTh MHOXKECTBA, OTEPAIIMM ¢ MHOXKECTBAMH, WX TpaduyecKoe MpEeJCTaBICHUE Ui OMUCAHUS PEANbHBIX MPOIECCOB U SIBJICHUH, MPHU
pElIeHnH 3a/1a4 IPYTUX y4EeOHBIX MPEAMETOB.
Yucaa

. CBoOoaHO oOmepupoBaTh MOHATHSMHU: HATYPAIbHOE YHCJIO, MHOXECTBO HATYpalbHBIX YHCEN, IE€JI0€ YHCI0, MHOXKECTBO IIEJbIX YHCET,
OOBIKHOBEHHAs! JIpoOb, JECATHYHAs IpoOb, CMEIIAHHOE YKCIIO, PAllMOHAIBHOE YHCIIO, MHOXXECTBO PAllMOHAIBHBIX YHCEJ, UPPAIMOHAIIBHOE YHCIIO0, KOPEHBb
CTENEeHU N, JEWCTBUTEIBHOE YHCIO, MHOMXECTBO JEHCTBUTEIBHBIX 4YHCEN, TE€OMETpUYECKas HWHTEPIPETAUs HATypAIbHBIX, UEIbIX, PAIMOHAIbHBIX,
JENCTBUTENLHBIX YHCEN; TOHUMATh U OOBSCHATD PA3HUILY MEXK/Y MO3UITHOHHONW W HETTO3UIIMOHHON CUCTEMaMH 3aITUCH YHCEIT,

. MIEPEBOANTH YHCIIA U3 OJTHOM CUCTEMBI 3aMUCH (CUCTEMBI CUMCIICHUS) B IPYTYIO;

. JIOKA3bIBATh U MCIIOJIb30BaTh MPU3HAKK JETUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11 cymMMBbl 1 mpOU3BEICHUSI YUCET TIPU BHIMOJHEHUN BBIYUCICHUN U
pELICHNH 3a/1a4;

. BBINOJIHATh OKPYIJICHUE PAlMOHAIBHBIX M MPPALMOHAIBHBIX YHCENI C 3aJaHHOM TOYHOCTBHIO; CPABHUBATH JEHCTBUTEIBHBIC YHWCIA Pa3HBIMU

crocodamu;

YIOPSAOYMBATH YUCIIA, 3alIUCAaHHBIE B BU/I€ OOBIKHOBEHHOM U JECSITUUHOM qpoOH, Yncia, 3aliCaHHbIe C UCTIOIb30BaHUEM apu(METHIECKOTO



KBaJIPAaTHOT'O KOPHS, KOPHEH CTereHu OoJbIIe 2;

. Haxoauth HOJl u HOK umcen pazHsiMu crioco6aMu M UCHOIB30BATh UX MPHU PEIICHUH 3a/1a4;
. BBITOJIHATH BBIYHCIICHUS U TPe0Opa30BaHus BBIPAKCHUN, COACPIKAIINX JCHCTBUTEIBHBIC YMCIIA, B TOM YHCIIe KOPHU HATypalbHBIX CTETICHEH.
B noBceqHeBHOM KU3HM U NIPU U3YYEHHHU APYIHX NIPEIMETOB:
. BBINOJIHATh U OOBSICHATH PE3Y/bTaThl CPABHEHUS PE3YJIbTATOB BBIUMCICHHUM MPU PELICHUH MPAKTUYECKUX 3a/ad, B TOM 4YUCIE MPUOIMKEHHbBIX

BBIUHCIICHUM, UCII0JIb3YS Pa3HbIe CIIOCOOBI CPABHEHMIA;

. 3aMMchIBaTh, CPABHUBATh, OKPYIJIATH YUCIIOBBIE JAHHbBIE PEAIbHBIX BEJIMUMH C UCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUS;
. COCTABJIAATh U OLIEHUBATH Pa3HBIMH CIIOCOOAMHU YMCIIOBBIE BBIPAKCHUS MPH PEHICHUN MPAKTHUECKUX 3a7ad M 33/1a4 U3 JIPYTUX y4eOHBIX
IIPEIMETOB.

ToxnecTBeHHbIEe Pe0OpPa30BaAHUA

. CB00OOHO ONIEPUPOBATH MOHATUSAMH CTETICHH C IEIBIM U APOOHBIM MTOKa3aTeIIeM;
. BBITIOJIHSITH JIOKA3aTEILCTBO CBOMCTB CTETICHHU C I[EIBIMU U APOOHBIMH MTOKA3aTEIISIMHU;
. OTIEPUPOBATH TOHSATUSMU «OJHOUJIEHY», KMHOTOWICH», «MHOTOUYJICH C OJIHOM TIEPEMEHHOW», «KMHOTOUJIEH C HECKOJIBKIUMU TIEPEMEHHBIMU,

KOB(I)(I)I/II_II/ICHTBI MHOTI'O4JICHA, «CTaHAapTHAas 3allMChb MHOTOYJICHA», CTCTICHb OJJHOYJICHA U MHOT'OYJICHA,

. CBOOOJHO BJIAJIETh pUEMaMu MpeoOpa3zoBaHus LENIbIX U JPOOHO-PAallMOHAIBHBIX BBIPAKEHUI;
. BBINOJIHATH Pa3I0KeHNE MHOTOWIEHOB Ha MHOXKUTEIIN Pa3HBIMU CIIOCO0aMH, C UCTIOIb30BaHUEM KOMOUHAINH Pa3InYHbIX TPUEMOB;
. UCIOJIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyto Teopeme Buera, /Ui morcka KopHel KBaJpaTHOTO TpEXUIEeHa U JUIsl peIeHUs 3a/1a4, B TOM

YHUCJIC 3ala4 € IMapaMeTpaMi Ha OCHOBC KBaAPAaTHOT'O TpéX‘-IJ'ICHa;

. BBITIOJIHSTH JIEJIEHUE MHOTOWJIEHAa HA MHOTOWIEH C OCTaTKOM;

. JIOKa3bIBaTh CBOMCTBA KBAJIPATHBIX KOPHEH M KOpHEN CTENEeHu N,

. BBITMOJIHATH Mpeo0pa30oBaHMsl BBIPAKEHUH, COiepKaIlUX KBaJApaTHbIe KOPHU, KOPHHU CTEIIEHH N,

. CBOOOIHO ONIEPUPOBATH MOHSATUSIMHU KTOKIECTBOY», KTOXKAECCTBO HA MHOXKECTBEY, «TOXKACCTBEHHOE MMPeoOpa3oBaHUE;

ik = F
. BBINOJIHATH Pa3/IMYHbIE NPEOOPa30BaHUS BEIPAKEHHH, COMEPIKAIIUX MOIIyJ]I/I.( * ) *



B noBcegHeBHOM KN3HU U IPpHU U3YYCHUH NPYIUX NIPEAMETOB:

. BBITOJIHATH TPE0Opa30BaHUs U JICHCTBUS C OYKBEHHBIMU BBIPAKCHUSMHU, YUCIOBBIE KO (PUIIMEHTHI KOTOPBIX 3aIIMCaHbI B CTAHAAPTHOM BHJIE;
. BBITOJIHATH IPE0Opa30BaHUs PALMOHAIBHBIX BRIPAKCHUN NIPU PEIICHUH 3a]1a4 IPYTUX YUeOHBIX IPEIMETOB;
. BBITOJIHATH MPOBEPKY MPABIONOI00MS PU3NIECKUX U XUMHUYECKUX (POPMYIT HA OCHOBE CPAaBHEHHUSI Pa3MEPHOCTEN M BaJICHTHOCTEH.

YpaBHeHMsI M HEPaBEeHCTBA

® CBO6OI[HO ONICpHUPOBATh MMOHATHUAMU: YPABHCHHUC, HCPABCHCTBO, PABHOCUJIBHBIC YPABHCHUA U HCPABCHCTBA, YPABHCHUC, SABJIAIOLICCCS CICACTBUCM

APYTroro ypaBHCHUS, YPAaBHCHUS, pABHOCUJIbHBIC HAa MHOKCECTBEC, pABHOCUJIbHBIC Hp606paSOBaHI/I$I ypaBHeHHﬁ;

. pemaTh pa3Hble BBl YPaBHEHHI M HEPABEHCTB W MX CHUCTEM, B TOM YHCIIE HEKOTOpBIC ypaBHEHHS 3 U 4 cTemeHel, IpoOHO-pallioHAIbHBIE U
UPPALMOHAIILHEIE;

. 3HaTh TeopeMy Buera 17151 ypaBHEHMI CTENIEHU BBILIE BTOPOU;

. MOHUMATh CMBIC]I TEOPEM O PABHOCUJIBHBIX M HEPABHOCHIIBHBIX ITPE0OPA30BAHUSAX YPABHEHUN U YMETh UX JOKa3bIBaTh;

. BJIAJICTh Pa3HBIMU METOJJaMU PELICHUs] YPaBHEHUH, HEPABEHCTB U UX CHCTEM, YMETh BBIOMPATh METO/] pellieHHs] U 00OCHOBBIBATh CBOM BHIOOD;

. UCIIOJIb30BaTh METOJ| MHTEPBAJIOB JUIs PEIIEHUs HEPABEHCTB, B TOM YHCIIE APOOHO-pallMOHAIBHBIX U BKJIIOYAIOIIUX B ce0s UppalMoHajIbHbIE
BBIPAKCHMS;

. peath anreOpanyeckre ypaBHEHHUs U HEPABEHCTBA U MX CUCTEMBI C TTapaMeTpaMy alire0pandeckuM U rpa@udeckuM MeTO/1aMu;

. BIIQJIETh Pa3HBIMM METOJaMU J10Ka3aTEIbCTBA HEPABEHCTB;

. pelaTb ypaBHEHHUs B LIEJIBIX YUCIIAX;

. n300paxxaThb MHOXKECTBA Ha IJIOCKOCTH, 3aJlaBaeéMble YpaBHEHHUSIMH, HEPABEHCTBAMU U UX CUCTEMaMHU.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHHU APYIHX NPEIMETOB:

° COCTaBJIATH U pCIIATE YPaBHCHH A, HCPABCHCTBA, HX CUCTEMBI ITPHU PCHICHUH 3aa4 APYyrux y‘Ie6HBIX IpeaAMETOB,



° BBIIIOJIHATL OLCHKY HpaB,I[OHOI[06I/I5I PE3YIbTATOB, IIOJIYYAaEMBIX IIPH PCIICHUHN PA3JIMYHBIX ypaBHCHI/Ifl, HEPABCHCTB U UX CUCTEM IIPpH PCIICHHUUN

3aja4 APYrux y4yeOHBIX MPEAMETOB;

° COCTaBJIATH U pC€HIATH YpaBHCHHA U HEPABCHCTBA C IIapaMETpaMu IIpH pCHICHUHA 3a4a4 JPYTrux y‘Ie6HbIX IMPEAMETOB;
COCTaBJIATh YPAaBHCHHUE, HEPABCHCTBO UJIU UX CUCTEMY, OIMUCBIBAIOIIUC PCAJIBHYIO CUTYalluI0 WK IIPUKIAAHYIO 3a1a4dy, HHTCPIIPETUPOBATH

MOJy4YECHHBIC PE3YJIbTAThI.
DyHKIUH

. CB0O0OOHO OIIEPUPOBATH MOHITHIMHE: 3aBUCUMOCTD, (YHKIIMOHAIbHASI 3aBUCHMOCTb, 3aBUCUMAas U HE3aBUCUMAs MIEPEMEHHBIC, (YHKIIHS, CTIOCOOBI
3amanus (pyHKINUU, apryMEeHT ¥ 3HAYCHHE (PYHKIIMH, 00JIACTh OMPEICIICHUS U MHOXECTBO 3HAUYCHUS (PYHKIIMH, HYJIM (PYHKIIMH, TPOMEKYTKH 3HAK ONIOCTOSTHCTBA,

MOHOTOHHOCTh ()YHKIIMHU, HAaOOJIbIIIEe U HANMEHbIIIEe 3HAYCHUS, YETHOCTH/HEUETHOCTD (DYHKIIMH, IEPUOINIHOCTD (PYHKIUH, TpaduK (QyHKINH, BEPTUKATIbHAS,

rOpHU30HTANIbHAS, HAKIIOHHAS aCUMIITOTHI; Tpa(uK 3aBUCUMOCTH, HE SBJISFOIIEHCS (yHKITHEH,

. CTpOUTH rpauku GyHKUMN: JINHEHHOM, KBaJpaTUUHOM, IPOOHO-IMHEHHOM, CTENIEHHOM NPH pa3HbIX 3HAUEHUSIX MOKa3aTessl CTeNeH!, | |

. HCIOJIb30BaTh MpeodpazoBaHus rpaduka GYHKIUH IS HOCTPOSHUS IT'papHKOB (DYHKIMIA;

. aHAJTM3UPOBATh CBOICTBA (GYHKIMI M BUJ rpadKa B 3aBHCUMOCTH OT ITapaMeTpPOB;

. CBOOOIHO ONEpHUPOBaTh MOHATUSAMHE: MOCIEIOBATEIbHOCT, OTPAHNYEHHAS TTOCIEI0BATEIFHOCTh, MOHOTOHHO BO3pacTaromast (yObIBaromiast)
MIOCJIEI0BATENbHOCTD, npezen II0CJIEI0BATEIBHOCTH, apudmeTnIecKast Mporpeccusi, TeoMeTpudecKas nporpeccus,

XapaKTEPUCTUIECKOE CBOMCTBO apr(PMETHIECKOMN (TE€OMETPUUECKON ) TPOTPECCHH;

. MCITOJIH30BaTh METOJT MATEMAaTHIECKON WHIIYKIIUM IS BEIBOIA (hOPMYJI, JOKA3aTEeIbCTBA PABEHCTB M HEPABEHCTB, PEUICHUS 3a7a4 Ha JIEJTMMOCTh;
WCCIIEI0BATh MOCEA0BATEIFHOCTH, 3a/IaHHBIC PEKYPPEHTHO;

. periaTte KOMOMHUPOBAHHBIE 33/1a4U Ha apU(PMETUUECKYIO M TEOMETPUUECKYIO TIPOTPECCHH.

B noBceqHeBHOM KU3HM M IIPU U3YYEHHUHU APYIHX NPEIMETOB:



. KOHCTPYHPOBATh U UCCIEA0BATh (PYHKINH, COOTBETCTBYIOIIUE PEAIbHBIM MPOIIECCaM U SBICHUSIM, HHTEPIPETUPOBATD MOJTYYEHHbIE PE3yJIbTaThl B
COOTBETCTBHH CO CHEIM(PUKOHN HCCIeTyeMOro MPOoLecca WK SBJICHUS;
. UCIOJIb30BaTh TpaduKy 3aBUCUMOCTEH I UCCIIEIOBAHMS PEAIbHBIX TPOLIECCOB U SIBICHUN;
. KOHCTPYHpPOBaTh M HCCIENOBaTh (PYHKIMH MPHU PEIICHUU 3a]ad JPYTuX Y4eOHBIX MPEeIMETOB, MHTEPIPETHUPOBATH MOJYyYEHHBIE PE3y/IbTaThl B
COOTBETCTBHH CO CHEU(PUKON ydeOHOTO peaMeTa.
CraTucTHKA ¥ TEOPUS BePOSITHOCTEH
CB000OIHO OMIEpUPOBATH MOHATUSAMU: CTOJIOUATHIE U KPYTOBBIE JUArpaMMbl, TaOIHIIbI JAHHBIX, CpeHee apudmeTuyeckoe, MeuaHa, HauoobIee 1

HaANMMCHBIICC 3HAYCHUA BI)I60pKI/I, pasmax BI)I60pKI/I, AUCTICPCUA U CTAHAAPTHOC OTKIIOHCHUE, CJIy‘IElfIHZl?I N3MCHYHMBOCTD,

. BBIOMpATh Hanbosee yao0HbIH crtocod mpeacTaBiIeHnss HHPOPMaIUH, aIeKBaTHBINA €€ CBOMCTBAM U IIEJISIM aHAIIN3a;

. BBIUUCIIATH YUCIIOBBIE XapaKTEPUCTUKU BBIOOPKH;

. CBOOOJTHO OIIEPUPOBATH MOHATUAMU: (haKTOpHUAJ YKCIIa, HEPECTAHOBKHU, COUETaHUS U pa3MellleHus, TpeyroiabHuK [lackas;

. CBOOOJTHO ONEPUPOBATh MOHATHAMM: CIyYalHBIM OMBIT, CIydailHBI BBHIOOp, UCHBITAHHME, JIEMEHTApHOE ClIydyailHOe COObITHE (HMCXOH),

KJIACCUYECKOE OTpe/IeNIEHUE BEPOSTHOCTHU CIIy4alHOTO COOBITHS, ONEepaIy HaJl CIydallHBIMHU COOBITHSIMHU, OCHOBHbIE KOMOMHATOPHBIE (HOPMYJIBI;
. CBOOOJTHO ONEpUPOBATh MOHATHAMM: CIyYalHBIM OMBIT, CIydallHBI BBHIOOp, UCHBITAHHME, JIEMEHTApHOE CiaydyailHOe COObITHE (HMCXON),

KJIIACCUYIECCKOC OIIPECACIICHUC BEPOATHOCTU CJ'Iy‘IElfIHOFO C06LITI/I$I, Oorepanru Hax CJ'IY“IB.IZHBIMH CO6BITI/IHMI/I, OCHOBHBIC KOM6I/IHaTOpHLIe Q)OpMyHBI;

. 3HATh IPUMEPHI CITYYalHbBIX BETMYHH, U BBIYUCIIATH UX CTATUCTUYECKUE XapPAKTEPUCTUKY;
. UCIOJIb30BaTh (GOPMYJIbl KOMOMHATOPUKY MPY PELIEHUH KOMOMHATOPHBIX 3a/1a4;
. pelaTh 3a7ja4y Ha BBIYMCIIEHUE BEPOSATHOCTH B TOM YHCIIE C UCIOJB30BaHNEM (HOpPMYIL.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHHU APYIHX NIPEIMETOB:

° MMpEaACTaBJIATH I/IH(I)OpMaI_II/IIO O PCAJIbHBIX MPpOHCCCax U ABJICHUAX CHOCO6OM, aJICKBaTHBIM €€ CBOMCTBAM M IIEJIN HUCCICIOBAaHU,



° AHAJIM3UPOBATh U CPaBHHUBATH CTATUCTHYCCKHUEC XapPaAKTCPHUCTHUKHU BBI60pOK, INOJIYYCHHBIX B IIPOLECCC PCHICHUA HpHKHaI[HOﬁ 3a/lavu, U3YUCHUA
PCAIBHOIO ABJICHUSA, pCHICHUA 3aJ]a4r U3 APYTrUux y‘-I€6HbIX npeaAMETOB;

° OLICHUBATh BEPOATHOCTH PCAJIbHBIX COOBITHH U SABJIIEHUH B PA3JIMIHBIX CUTYyallUAX.
TekcToBbIE 3212491

° PemraTs IIPOCTBIC U CJIOKHBIC 3a1a4M, a TAKXKE 3aJa4n MOBBIIICHHOMN TPYAHOCTHU U BBIACIIATh UX MAaTEMATUYCCKYIO OCHOBY;, - paciio3HaBaTb
Pa3HbIC BUAbI U TUIILI 3a1a4;

° HCIIOJIB30BATh PA3HBIC KPATKUC 3allMCHU KaK MOJC/IM TCEKCTOB CJIIOKHBIX 3aJa4 W 3aJad MOBEIIICHHON CIIOKHOCTH IS IMOCTPOCHUA IIOMCKOBOI
CXCMbI U pCHICHUA 3a/1a4, BLI6I/IpaTb ONTUMAJIBHYIO UIA paCCManHBaCMOﬁ B 3aJ1a4€ CUTyallu MOJECJIb TCKCTA 3a/1a4H;

. pa3inyath MOJIENIb TEKCTa U MOJEb PEIICHUS 3a/Ja4, KOHCTPYUPOBATh K OJHON MOJETH PEIICHHs CIOXHBIX 33]ad pa3HbIe MOJICIH TEKCTa
3a/1a4u;
. 3HATh M NPUMEHSATh TPU CIIOCO0a MOMCKA PelIeHUs 3a7a4 (0T TpeOOBaHMs K YCIOBUIO U OT YCJIOBHUS K TPEOOBAHHMIO,

KOMOMHHMPOBAHHBIN ); MOJIEIUPOBATh PACCYXACHUS MPU IIOUCKE PEIICHU 33/1a4 ¢ TOMOIIbIO Tpad-CXEMBI;
. BBIJICIIATH Tallbl PELICHUS 3a/1a4d U COJIEp KaHUE Ka)0r0 JTala;
. YMEThb BbIOWpaTh ONTUMAJIbHBIA METOJ PELICHHs 3aJladyd M OCO3HaBaTh BHIOOP METO/a, pacCMaTpUBATh Pa3IMYHbIE METOJbl, HAXOAUTH pa3HbIE

peiCHud 3aga4u, €CJIM BO3MOKHO,

° AHAJIU3UPOBATD 3aTPYAHCHUS ITPU PCUHICHUU 3a1a1,

° BBITIOJIHATD Pa3JIMYHBIC npeo6pa30BaHH${ HpCI[HOX(eHHOﬁ 3ala4yi, KOHCTPYHUPOBATh HOBBIC 3a/1a41 U3 ﬂaHHOﬁ, B TOM 4HCJIC O6paTHBIC;

® HHTCPHNPCTUPOBATH BHIYUCIUTCIILHBIC PE3YJILTATHI B 3a1a4€C, UCCICAO0BATH ITOJTYYCHHOC PCIICHUC 3a0aY4U,

® HU3MCHATH YCJIOBUC 3a/1a1 (KOHH‘ICCTBCHHBIC NI KAQ4CCTBCHHBIC ,Z[aHHBIC), HUCCICI0BAaTh U3BMCHCHHOC Hp606pa3OBaHHOC;

° AHAJIIM3UPOBATh BCCBO3MOXHBIC CHUTyallUW B3aHMMHOI'O PACIIOIOXCHUA [IBYX 00BEKTOB M H3MEHEHHE HX XapaKTCPUCTUK IIPH COBMECTHOM

IBUKEHUH (CKOPOCTb, BPEMsI, PACCTOSIHHME).IIPU pPELIEHUE 3a/ad Ha JIBU)KEHUE JIBYX OOBEKTOB Kak B OJHOM, TaK M B IMPOTHUBOIOJOKHBIX HalpaBiICHHSIX,

KOHCTPYHPOBATh HOBbIE CUTYAllUU HA OCHOBE U3MEHEHMsI YCIOBUM 3a/1a4M MPU JABHKEHUU TI0 PEKE;



. MCCIIC/IOBATh BCCBO3MOKHBIC CUTYAIIMH [IPU PELICHHUH 3a/1a4 Ha JBUKECHHE 110 PEKE, pACCMATPUBATEH Pa3HbIC CHCTEMBI OTCUYETA; il perarh
pa3sHOOOpa3HbIe 3a/1a41 «HA YACTU»;

° pemiaTth 1 000CHOBBIBATH CBOC pCeIICHUC 3a1a4 (BBIILCJISITB MAaTCMaTU4CCKYIO OCHOBy) Ha HaXO0XKXKACHHUEC 4aCTHU 4YHuClia U YHucCJiia I10 €ro 4aCTu Ha
OCHOBC KOHKPCTHOI'O CMbICJIa l[pO6I/I;

° O00BACHATH HICHTUYHOCTD 3a1a4 PAa3HbIX TUIIOB, CBA3BIBAIOIIUX TPU BCIINYUHLBL (Ha pa60Ty, Ha MOKYIIKH, Ha I[BI/I)KGHI/IC). BBIJACIIATh 3TH BCJIMYUHBI
1 OTHOLICHUA MCXKAY HUMU, IIPUMCHATH UX IIPU PCIICHUHU 3aa4, KOHCTPYUPOBAThH COOCTBEHHBIE 3a/1a4 YKAa3aHHBIX THIIOB;

° BJIaACTb OCHOBHBIMHU MCETOHAaMH PCHICHUA 3a4da4 HAa CMCCH, CILIaBbl, KOHICHTPAIIUHU, UCIIOJB30BATh UX B HOBBIX CUTyallUAX IO OTHOIICHHIO K

HU3YUYCHHBIM B IIPOLCCCC O6yquI/I${;

® peuars 3aga41 Ha IIPOUCHTLI, B TOM YUCJIC, CJIOKHBIC ITPOLCHTEI C O6OCHOBaHI/IeM, HCIIOJIb3Y: pAa3HbIC CHOCO6BI;
° pemaTth JJOrM4YCCKUEC 3aJa4n PA3HBIMHA CHOCO6aMI/I, B TOM 4YHCJIC, C ABYMS 0J10KaMH U C TpEMA O10KamMu JaHHBIX C ITIOMOIIBIO Ta6JII/III;
° pemaTth 3aga4u 110 KOM6I/IHaT0pI/IK€ " TCOprun BepOHTHOCTef/'I Ha OCHOBC HMCIIO0JIb30BaHWA U3YUYCHHBIX METOA0B U 00OCHOBBIBATh PECHICHUC,

peliaTh HECJIOXKHBIE 3aa4H 110 MATEMAaTUYECKOU CTATUCTUKE;

. OBJIa/IETh OCHOBHBIMH METO/IaMHU pEIIEHUS CIOKETHBIX 3ajiau: apupMeTHUYecKHid, anreOpandeckuid, mnepeGop BapHaHTOB, I'€OMETPUYECKHUH,
rpaduyecKuil, MPUMEHATh UX B HOBBIX 110 CPABHEHHUIO C U3yYEHHBIMU CUTYAIHIX.
B noBceqHeBHOM KU3HM M IIPU U3YYEHHHU APYIHX NIPEIMETOB:

. KOHCTPYMPOBAaTh HOBBIE I JaHHOM 3aJa4yM 3aJauyHble CUTYallMd C YYETOM pEajbHBIX XapaKTEPUCTUK, B YACTHOCTH, IIPU PEIICHHUM 3a7a4 Ha
KOHIEHTPALlMU, YYUTHIBaTh IJIOTHOCTh BEILECTBA; pellaTh U KOHCTPYUPOBATh 3a/ladyll Ha OCHOBE PACCMOTPEHHS peallbHbIX CUTYallui, B KOTOPBIX HE Tpebyercs
TOYHBIA BBIYUCIIUTEIBHBINA PE3YNIbTAT;

. penaTh 3aa4M Ha JBUKEHUE 10 pEKe, pacCMaTpHUBasl Pa3HbIE CUCTEMBI OTCUETA;

. KOHCTPYUPOBATh 33JJauHble CUTyalll, IPUOIMKEHHBIE K pealbHOMN e CTBUTEIBHOCTH.

OTHomleHus



. Bnanets noHsATHEM OTHOLIEHMSI KAK METAIIPEIMETHBIM;

. CBOOOJIHO ONEpUPOBATh TOHATUSMHU: PaBEHCTBO (GUTYp, paBHble (UTYypBl, PaBEHCTBO TPEYTOJIbHUKOB, MapauIeIbHOCTh MPSMBIX,
NEPIEHAUKYISIPHOCTD MPSIMBIX, YIIIBI MEXKY MPSIMBIMH, MTEPIECHANKYIISP, HAKIOHHAS, POEKLIHUs, To00ue Guryp, mogodusie GUrypsl, mogoOHbIe TPEYTOIbHUKH;
UCIIOJIb30BaTh CBOICTBA MOAO0US U paBeHCTBA GUTYD MIPHU PELICHUH 3a/1a4.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYTHX NPeIMETOB:

. MCIOJIb30BaTh OTHOIICHUS AJI IOCTPOCHUS U UCCIIeIOBAaHUS MAaTEeMaTHYECKUX MO/IeTIell 0ObEKTOB PeaIbHOM KHU3HU.
HN3mepeHus u BbIYUCTEHUS

. CBoOOmHO omepupoBaTh MOHATHUSAMHU JUIMHA, IUIOMAAb, OOBEM, BENIWYMHA YyIiIa KaK BEJIMYMHAMH, WCIOJIb30BAaTh PAaBHOBEIMKOCTH U
PaBHOCOCTABIIEHHOCTh MPH PEUICHUU 3a/1a4 Ha BBIYUCIICHHE, CAMOCTOSTEIBHO IMOJydaTh W HMCIOIB30BaTh (POPMYIBI Ui BBIYHCICHHUN TUTOMANEH U 00BEMOB
¢buryp, cBOOOJHO ONEPHPOBATH MIMPOKUM HAOOpoM (GOpMysl Ha BBIYHCICHHE MPH PEIICHWH CIOXHBIX 3a7]ad, B TOM YWCJIEe W 3a7ad Ha BBIYHCICHUE B
KOMOMHAIMSIX OKPY>KHOCTH M TPEYrOJbHUKA, OKPYKHOCTH M YETHIPEXYTOJIbHUKA, a TAKXKE C IPUMEHEHHEM TPUTOHOMETPHH;

. CaMOCTOSITENIbHO (POPMYITMPOBATH TUIIOTE3BI U MPOBEPATH UX JJOCTOBEPHOCTD.

B noBceqHeBHOM KNU3HM M NIPU U3YYEHUH APYTHX NPeIMETOB:

cBOOO/IHO ONepUpoOBaTh POpMyIaMH MPHU PEIICHUHN 33]a4 B APYTUX YUeOHBIX IpeaIMeTax U MpU NPOBEACHUN HEOOXOUMBIX BBIYMCIICHUHN B pealbHON

KHU3HU.
IIpeoOpa3oBanus

. OnepupoBaTh IBUKEHUSIMH U IPeoOpa30BaHUSMU KaK METANPEAMETHBIMU MOHATUSIMU;

. OIIepUPOBAThH MOHATHEM JIBHKEHUS U MpeoOpa3zoBaHus Mo 00us A1 000CHOBaHUM, CBOOOAHO BIa/IeTh MPUEMaMU MTOCTPOCHUS (PUTYP C TTOMOIIIBIO

IBUKEHHUH 1 TpeoOpazoBaHus o100, a TaKKe KOMOMHAIMSMU IBUKEHUH, IBUYKEHUH U TpeoOpa3oBaHMii;
. UCIIO0JIb30BaTh CBOMCTBA JBM)KEHUH U TpeoOpa3oBaHuil 171l MpoBeieHNss 000CHOBAHHUS U JI0KA3aTeNbCTBA YTBEPIKJIECHHHM B TEOMETPHH U APYTHX

yueOHBIX IpeMeTax;



. I10JIb30BAThCS CBOMCTBAMM JBMKEHUM U IPeoOpa3oBaHuil IpU pellieHuy 3a1a4. MeToabl MaTeMaTHKH

° BJ'Ia,I[eTB S3HaHUSAMHU O PA3JIMYHBIX METOAax 000CHOBaHUS U OIMPOBECPKCHHUA MATEMATHYCCKUX yTBCp)KI[eHI/Iﬁ N CaMOCTOATCIBbHO IIPUMECHSATD UX;
° BJIAACTb HABbIKAMU aHAJIM3a YCJIOBUA 3a1da41 U ONIPCACIICHUA MMOAXOAAIINX IJId PCIICHUA 3a4a4 NU3YUCHHBIX METOA0B HUJIK UX KOM6HHaHHfI;
° XapaKTCPHU30BaTh NPOU3IBCACHUA HCKYCCTBA C y‘-IéTOM MAaTCMaTHUYCCKUX SaKOHOMepHOCTeﬁ B MpUpPOJAC, UCIOJIb30BATb MATCMATHYCCKUC

3aKOHOMECPHOCTHU B CaMOCTOATCIIbHOM TBOPYCCTBE.

I'eomeTpuyeckne Gpurypbl

*  OmnepupoBarb Ha 6a30BOM YpOBHE MOHIATUSMHU T€OMETPUIECKUX (QHUTYD;

*  U3BJEKAaTh HHPOPMALIMIO O TEOMETPUUYECKIX (DUTYpaX, IPEACTABICHHYIO Ha YepTEKax B SBHOM BUJIC;

*  TIPUMEHSTH JJISl pEIICHUS 3a/1a4 TeOMEeTpHUecKre (PaKThl, €CII YCIOBUS X MPUMEHEHHs 3a/1aHbl B IBHOH (opme;
*  pemiath 33/1a4M HA HAXOXKJICHHE TEOMETPHUECKUX BEITHYMH 0 00pa3iaM MK aJrOpUTMaM.

B noBceiHeBHOM KU3HU U ITPU U3YYECHHUH JIPYTUX PEIMETOB:

® HCIIOJIF30BaTh CBOMCTBA TreOMCTPHUICCKUX (1)I/Il"yp IJId pCIICHWA TUIIOBBIX 3a4a4, BOSHUKAIONIUX B CUTyalUAaX HOBCGI[HCBHOfI JKH3HH, 3aaa4
MMPAKTUYCCKOI'0 COACPIKAHUA.

OTHoleHus

*  OmnepupoBarb Ha 6a30BOM YpOBHE MOHATHUSMHU: PAaBEHCTBO (PUTYp, paBHbIE (PUTYPHI, PABEHCTBO TPEYTOJbHUKOB, TapaIeIbHOCTh MPSIMBIX,
NEePHEHANKYIISIPHOCTD MPSIMBIX, YTIIbI MEXK1y PSMBIMH, IEPIEHIUKYIISP, HAKIOHHAS, POEKIIMS.

B noBcenHeBHOM KU3HHU M NIPU U3YyYEHUH JPYTUX NPEIMETOB:

*  HCIOJB30BaTh OTHOILLEHUS JJIS PELICHMs IPOCTEUIINX 3a7a4, BO3HUKAIOIIUX B PEAIbHON KU3HU.

I/I3Mepemm N BBIYMHCJICHUSA



*  BpInonHATE U3MEPEHUE UIMH, PACCTOSIHUM, BEJIMYMH YIJIOB, C IOMOILBI0 HHCTPYMEHTOB U1l U3MEPEHUN JUIMH U YIJIOB;

® IMPUMCHATDb (bOpMy.]'IBI nepuMeTpa, mjiomaanu u 06’béMa, miomaaun IMOBEPXHOCTU OTACIbHBIX MHOI'OIPAHHUKOB ITPH BBIYMCICHUAX, KOrJa BCC NJAaHHBIC
HUMCIOTCA B YCJIIOBHU,

* mpumeHaTh Teopemy Iludaropa, 6a30Bbie TPUTOHOMETPUYECKHE COOTHOIICHUS I BEIYMCICHUS IJIMH, PACCTOSHUH, TUIOIIAJIeH B MPOCTEHIINX CITydasx.
B noBceqHeBHOM KU3HM M NIPU U3YYEHHHU APYIHX NIPEIMETOB:

*  BBIUKCIIATH PACCTOSHUS HA MECTHOCTU B CTAHJAPTHBIX CUTYaAIUAX, MUIOMAIN B IPOCTEHIINX CIydasx, MPUMEHSATh (GOPMYIIbI B TPOCTEHIIUX CUTYAIUsIX B
OBCEIHEBHON KU3HU.

FCOMeTpI/I‘lQCKI/Ie MOCTPOCHUSA

* H300paxarh THUMOBBIE IUIOCKHE (DUTYPBI U GUTYPBI B IPOCTPAHCTBE OT PYKH U C TOMOILBIO HHCTPYMEHTOB.

B noBceHeBHOM KU3HU M IPU U3YYEeHUH APYTUX NpeIMeTOB:

® BBITIOJIHATH HpOCTGI\/JIHII/Ie IMOCTPOCHUA HAa MCCTHOCTH, H€06XOI[I/IMI>IG B peanLHoﬁ KHU3HU.
I'eomeTrpnueckne npeodpazoBaHus

*  Ctpouts purypy, CAMMETPHUIHYIO TaHHOHN (UTYpe OTHOCUTEIHHO OCH U TOUYKH.

B noBceqHEeBHOM )KU3HU U IPU U3YYEHUU JPYTUX TPEAMETOB:

*  pacmo3HaBaTh JBMKCHHE OOHEKTOB B OKPYKAIOIIEM MHPE;

*  pacrmo3HaBaThb CHMMETPUYHBIE (DUTYPHI B OKPY’KAIOLIEM MUpE.

BekTopbl M KOOPAUHATHI HA MJIOCKOCTH

° OHepHpOBaTB Ha 0a30BOM YPOBHC NOHATUAMHA BCKTOP, CyMMa BEKTOPOB, NIPOU3BCACHNEC BCKTOPA HA YN CJIIO,KOOPAUHATLI HA TINIOCKOCTH



*  ompeaensaTh NpUOIMKEHHO KOOPIUHATHI TOUYKHU MO €€ N300pa)KeHUI0 Ha KOOPIUHATHON TJIOCKOCTH.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHH APYIHX NPeIMETOB:

*  HCIOJb30BATHh BEKTOPHI AJIs PEIICHUS IPOCTEHIINX 3a/1a4 Ha ONPEAEIIEHUE CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUSL.

Hcropust MaTeMaTHKH

® OnuceiBaTh OTACJIbHBIC BbIAAOIIHEC PE3YJIbTAThI, ITOJIYYCHHBIC B X01€ PA3BUTUA MAaTCMAaTUKN KaK HAYKH, * 3HATb IMPUMEPLI MaTEMATUYCCKUX
OTKPBITUI U UX aBTOPOB, B CBSI3U C OT€UECTBEHHOM U BCEMUPHOU UCTOPUEN;

® IMOHUMATh POJIb MAaTEMATUKHU B PAa3BUTHUHN Poccun.

MeToabl MATEMATHKH
*  BriOupaTs noaxoasimuii U3y4eHHBIN METOT I PEIICHUH U3yYE€HHBIX TUIIOB MaTEMAaTUUYECKUX 3a]1ay;

* IIpuBOauTH IpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEMN B OKPYKAKOLIEH T1EUCTBUTENIBHOCTH U IIPOU3BEACHUAX HCKYCCTBA.

BBITyCKHUK TOTYYUT BO3MOXKHOCTH HAy4YHTHCA B /-9 Kiaccax Juisi oOecriedeHUs] BO3MOXKHOCTH YCIEITHOTO IMPOJODKEHHUS 00pa3oBaHMs Ha 0a30BOM M
yriayOIEHHOM YPOBHSIX

I'eomerpuueckue Gurypsl

*  OnepupoBaTh HOHATHSIMH T'€OMETPHUUECKUX DUTYD;

*  W3BJIEKATh, HHTEPIIPETUPOBATH U MPEOOPA30BBIBATH MHPOPMALIUIO O TEOMETPUUYECKUX (PUTypax, MPEeICTABICHHYIO Ha YepTeKax;
® MMPUMCHATH TCOMCTPUUCCKHUC q)aKTI:I IJIg pCIICHU 3a/1a4, B TOM YHCJIC, IPCANOJIararonuX HCCKOJIBKO IaroB pCIICHUA

*  (¢opmynupoBaTh B IPOCTEHUIINX CIy4yasiX CBOWCTBA U MPU3HAKU UTYP;



*  JIOKa3bIBaTb N'€OMETPUYECKHUE YTBEPKICHHUS;
*  BIIQACTh CTAHIAPTHOM KiaccupUKanuei miockux Guryp (TpeyroabHUKOB U YETHIPEXYTOILHUKOB).

B noBceqHeBHOM KU3HM M NIPU U3YYEHHHU APYIHX NIPEIMETOB:

*  HCIIOJIb30BaTh CBOMCTBA reOMETPUUYECKUX (GUTYp JUISl peLIeHHs 3ajay IPAKTHUECKOro XapakTepa v 3a7a4 U3 CMEKHBIX TUCLIMILIMH.

OTHomenus
*  OmnepupoBaTh NOHITUSIMU: PABEHCTBO (UTYp, paBHbIE (UTYPHI, PABEHCTBO TPEYTOJbHUKOB, MAapPAIJICIIBHOCTh MPSIMbBIX, MEPHECHAUKYISIPHOCTh MPSIMBIX,

YIJIBI MEXKAY NMPAMBIMHA, HCPICHAUKYIIAP, HAKJIIOHHAs, IIPOCKIUA, HO,I[O6I/IG (1)I/Il“yp, HOI[O6HBIG (1)I/Il"ypbl, HO,Z[O6HI>IG TPEYTr'OJIbHUKH; * IPUMCHATL TCOPEMY daneca

N TCOPEMY O IMPOMOPUUOHAIBHBIX OTPE3KaAX PpHU PCIICHUHU 3a1a4,
° XapaKTCPHU30BaTb B3aUMHOC PACIIOJIOXKCHUC HpHMOﬁ H OKPYKHOCTH, ABYX OKPY)KHOCTCI‘/‘I.
B HOBceHHeBHOﬁ JKM3HU U [IPH U3YYCHUH NPYI'UX IPEAMETOB:
® HCIIOJIb30BATh OTHOIICHUS JJI PCIICHHUA 3a4a4, BOSBHUKAIOIINUX B peanLHoﬁ KHU3HHU.

I/I3Mepe}ma MU BBIMHCJICHUSA

OnepupoBath MpeacTaBICHUSIMH O JIJIMHE, IUIoIau, 00béMe Kak BenuunHaMmu. [Ipumensats Teopemy I[udaropa, popmynsl miomann, 00béMa npu perieHuu
MHOT'OIIArOBBIX 3aj[ay, B KOTOPBIX HE BCE JaHHbIE IPE/CTABIICHbI SBHO, a TPEOYIOT BHIYUCICHUHN, ONIEpUpOBaTh 00JIee MUPOKUM KOJINYECTBOM (DOPMYII AJTUHBI,
IUIOINAAH, 00bEMA, BBIYUCIISATh XapaKTePUCTUKH KOMOUHAIMH (Huryp (OKpy>KHOCTEH U MHOTOYTOJIbHUKOB) BBIYUCIATH PACCTOSHUS MEXy (DUTYpaMu,
NPUMEHSTh TPUTOHOMETpHUUYecKre (OPMYIIbI JIJIsl BBIYUCIIEHUHN B 60JI€€ CI0XKHBIX CIIydasix, IPOBOJUTH BBIYMCIIEHUSI HA OCHOBE PAaBHOBEJIMKOCTH U
PaBHOCOCTaBJIEHHOCTH;

*  IPOBOAMTH MPOCTHIE BHIUUCICHUS HA OOBEMHBIX TeJax;
*  (¢opMynHpOBaTh 33/1a4M HA BHIYMCIICHUE JUIMH, IUIOUIa el 1 00BEMOB U pelIaTh UX.
B noBceHeBHOM KU3HHU M NIPU U3YyYeHUH APYTUX NPeIMETOB:

® IMPOBOAWTE BBIYUCIICHUSA HA MECTHOCTH,



*  NPUMEHATH (OPMYIIBI IPH BHIYMCIICHUSIX B CMEKHBIX y4EOHBIX MPEIMETaxX, B OKPYKaIOMIeH 1eHCTBUTEIBHOCTH.

FCOMeTpI/I‘IQCKI/Ie MOCTPOCHUSA

*  HzobOpaxarb reoMmeTprueckue GUrypsl N0 TEKCTOBOMY H CHUMBOJIBHOMY OIMCAHHUIO;

® CBO60,I[HO OIICPUPOBATDH ‘{epTé)KHBIMI/I HHCTPYMCHTaMU B HECJIIOXKHEBIX ClIy4dasX,

*  BBINOJHATH IIOCTPOCHHUSI TPEYTOJIBHUKOB, IIPUMEHATH OTIEIbHBIE METO/IBI IIOCTPOCHUN LIUPKYJIEM U JIMHEMKON U MPOBOAUTH IIPOCTEHUILINE MCCIIEIOBAHUS

4yycia perieHu;
*  u300paxaTb TUIIOBBIC TUIOCKUE (GUTYPHI K 0ObEMHBIE TEJa C TOMOIIBIO MPOCTEHIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBce1HeBHO KU3HU U PU U3YyYEHUH JPYTUX MPeIMETOB:
*  BBINOJHATH IPOCTEUIITNE TTOCTPOSHUSI HA MECTHOCTH, HEOOXOMMBIE B PEaIbHOM JKU3HH;
*  OIIEHUBATh Pa3MEPHI PEATbHBIX 00BEKTOB OKPYKAIOIIETO0 MUPA.

IIpeoOpa3oBanus
OnepupoBaTh MOHATHEM JIBIXKEHUS U TPeoOpa3oBaHus MOJ00uS, BIAETh MPUEMAMH MOCTPOEHUS PUTYP C UCTIOIB30BAHUEM JIBKEHUH U
npe06pazoBaHm71 1'[0I[06I/I$I, MPUMCEHATH ITOJTYUYCHHBIC 3HAHWA U OIIBIT HOCTpOGHI/Iﬁ B CMCXKHBIX IPEAMETAaX U B PCAJIbHBIX CUTyallUAX OKPYXKAroIIero Myupa, °

CTPOUTH GUTYPY, MOAOOHYIO TaHHOM, MOJIb30BATHCS CBOMCTBAMHM MOA00MS /111 000CHOBAHHUS CBOIMCTB QUTYD;
* MNPHUMEHSATH CBOICTBA ABUKEHHUH 115l NPOBeJeHNs MPOCTeHIINX 000CHOBAaHHUI CBOMCTB (uUryp.

B noBceqHeBHOM KU3HM M NIPU U3YYEHHHU APYIHX NPEIMETOB:
*  NPUMEHATH CBOWCTBA JBM)KCHUHN U MIPUMEHSTh OJO00HE U1 IOCTPOCHUI M BEIYMCICHHIA.

BekTopbl M KOOPANHATHI HA JIOCKOCTH



® OHCpHpOBaTI) IOHATHUAMU BEKTOP, CyMMa, Pa3HOCTb BCKTOPOB, IIPOU3BECACHUEC BEKTOpa HA YKCIO, YIOJ MEXAY BEKTOpaMH, CKAJIIPHOC IIPOU3BEACHUC
BCKTOPOB, KOOPAWHATHI HA IIJIOCKOCTHU, KOOPANHATHI BCKTOPA,

® BBIIIOJIHATD HeﬁCTBHH Haa BEKTOpaMHu (CJ'IO)KGHI/Ie, BbIYUTAaHHUEC, YMHOXKXCHHUEC HA ‘II/ICJ'IO), BBIYUCIIATE CKAJIAPHOC IMIPOU3BEACHUE, OIIPCACIIATE B IIP OCTEHIIHNX
ClIydasx yroJjl MCXKAy BCKTOPAMH, BBIIIOJHATH PA3JIOKCHHUC BCKTOPA HAa COCTABJIAKOIIMUC, IPUMCHATH IMOJTYYCHHBIC 3HAHHA B (I)I/I?;I/IKC, IIOJIB30BATHCA q)OpMYHOfI
BBIYUCJIICHUA PACCTOAHUA MCKAY TOUKAMHU IO U3BECTHBIM KOOPpAWHATAM, UCIIOJIB30BATh YPABHCHU A q)Hpr IJid pCIICHUA 3a1a4,

*  [PUMEHSTH BEKTOPBI U KOOPIUHATHI JIJISl PEIICHUS TE€OMETPUUYECKHX 3a/1a4 Ha BBIUYMCIICHUE JJIUH, YTJIOB.
B noBceHeBHO KU3HU U PU U3YyYEHUH JPYTUX MPeIMETOB:
*  HCIIOJIb30BAaTh MOHATHS BEKTOPOB M KOOPAMHAT JUIA PELICHHUs 3aad 1o (pusuke, reorpaduu U JpyruM yaeOHBIM MPEeIMETaM.
HcTopusi MaTeMaTUKHU
® XapaKTemeBaTL BKJIad BBIJAOIIUXCA MATCMATHUKOB B paBBI/ITI/Ie MaTEMaTUuKHU U NHBIX Hay‘-IHI)IX 06JIEICT€I>1;
* IOHUMATh POJIb MATEMATHUKU B pazButuu Poccuu.
MeToabl MATEMATHKH
*  Hcnonw3ys u3ydeHHbIE METObI, TPOBOIUTH JOKA3aTEIbCTBO, BHIIOIHATH ONIPOBEPKEHHUE;

BBI6I/IpaTI) myquHme METOABI U UX KOM6I/IHaI_[I/II/I JJIA pemeHI/m MaTEMATHYCCKUX 3a/1a4;
® HUCIIOJIB30BATh MAaTEMATUUYCCKUEC 3HAHUS IJIS1 OITMCAHUA SaKOHOMepHOCTefI B Oprma}omeﬁ }IeﬁCTBHTeHBHOCTH 158 HpOI/ISBe)IeHI/ISIX I/ICKyCCTBa;
® HpI/IMeHSITI) HpOCTGfIHJHG HpOFpaMMHI)Ie CpC}ICTBa nu BJ'IGKTPOHHO-KOMMyHI/IKaI_[I/IOHHBIe CUCTCMBbI HpI/I peH_IeHI/II/I MaTEeMaTHYCCKUX 3a1a4.
BBITyCKHHK TTOTYYUT BO3MOXKHOCTh HAYYUTHCS B 7-9 Kilaccax sl YCHEIIHOTO POAOKEeHUsT 00pa30oBaHusl Ha yIIIyOJIEHHOM YpPOBHE
JIeMeHTbI TEOPUH MHOKECTB 1 MATEMATUYECKOH JIOTUKH

° CBOGOI[HO ONCpHUPOBATH MNOHATUAMH: MHOKCCTBO, XaPAKTCPUCTUKHU MHOXKCCTBA, 3JICMCHT MHOXCCTBA, IIYCTOC, KOHCYHOC U OCCKOHEUHOE MHOXXCCTBO,
MMOAMHOKECTBO, NPUHAMJIC)KHOCTD, BKIIFOUCHUC, PABCHCTBO MHOXKCCTB, CIIOCOOBI 3aaHuC MHOXXCCTBA,



® 3agaBaTb MHOXKECTBA pa3HbIMU CHOCOGaMI/I;
® ITPOBEPATH BBINTOJIHEHUEC XapaAKTCPUCTHYCCKOI'O CBOMCTBa MHOXECTBA,

*  CcBOOOJHO ONEPUPOBATH MOHATHAMU: BBHICKa3bIBAHUE, HICTUHHOCTD U JIOXKHOCTHh BBICKA3bIBAHMSI, CJIOKHBIE M MIPOCTHIE BHICKA3BbIBAHMS, OTPHUIIAHUE
BBICKA3bIBaHUM; UICTUHHOCTD U JIO)KHOCTh YTBEPKJICHUS M €T0 OTPULIAHHUS, ONIEPAIIMU HAJ[ BBICKA3bIBAHUSIMU: U, UJIH, HE;YCIOBHBIC BHICKA3bIBAHUS
(MMIUTMKALUN);

*  CTPOWTH BBICKA3bIBAHMS C UCIIOJIB30BAHUEM 3aKOHOB aJIreOpbl BBICKA3bIBAHHIA.
B noBceHeBHO KU3HU U PU U3YyYEHUH JPYTUX MPeIMETOB:
*  CTPOUTH PAaCCYXJCHHsS Ha OCHOBE HCIIOJIb30BAHMUSI IPABUII JIOTHUKU;

*  HCIOJb30BAaTh MHOXKECTBA, ONEPAIIMU C MHOXKECTBAMH, UX IpapUUeCcCKOe MPEACTABICHHE JJIsi OMMCAHUsS pPeabHBIX MPOIECCOB U SIBIICHUMN, PU PELICHUU
3a/1a4 JPYruX Y4eOHBIX TPEIMETOB.

I'eomerpuueckue Gurypsl
*  CB000/IHO ONIEPUPOBATH T€OMETPUUECKUMH MOHATHSMHU IIPU PEILIEHUH 3a]1ad ¥ IPOBEICHUN MaTEMaTUYECKUX PaCcCYKICHUI;
CaMOCTOSITENILHO (POPMYJIUPOBATH ONPEAEIEHUS TEOMETPUUECKUX (DUTYD, BBIBUTATh TUIIOTE3bI O HOBBIX CBOMCTBAX U MPHU3HAKaX Nr€OMETPUUECKUX (pUryp
U O0OOCHOBBIBATH HJIM OMNPOBEpPrarh Mx, 0000IIaTh MM KOHKPETU3MPOBATH PE3yJIbTaTbl HAa HOBBIE KJIACChl (UTYp, MPOBOAUTH B HECIOXKHBIX CIydasx
KJaccu(puKanuio GUryp Mo pa3IudyHbIM OCHOBaHMAM;

*  HCCIIEJIOBATh YEPTEXKH, BKIIIOUas KOMOMHALIUU (UTYD, U3BIIEKATh, MHTEPIIPETUPOBATh U MPeoOpa30BbIBaTh HH(OPMAIINIO, TPEICTABICHHYIO Ha YepTexax;

° pelmiaTte 3agauu TCOMETPUUYCCKOI'0 COACpKaHHA, B TOM YHUCIIC B CHUTyalUdIX, KOIJa aJTOpUTM PCHICHUA HE CICAYCT SABHO M3 YCJIIOBUA, BBIIIOJIHATH
H€O6XO)II/IMBI€ AJId pCIICHUA 3a1a4i JOITOJTHHUTEIBHBIC ITOCTPOCHUS, HCCIICA0BATh BO3BMOKHOCTD ITPUMCHCHU TCOPEM U q)OpMy.]'I AJId pCIICHUA 3aaa4;

*  (dopMynHUpOBaTh U 10Ka3bIBATh T€OMETPUUYECKUE YTBEPXKIEHUS. B MOBCceTHEBHOW KU3HU U IIPH U3YYCHUH IPYTUX MPEIMETOB:



® COCTaBJIAATh C MCHOJIL30BAaHUEM CBOMCTB TCOMETPHUICCKUX (bl/Il"yp MaTEMATUYCCKUE MOJCIIN JJIA PEIICHUA 3ada4y IMPAKTHUYCCKOro XapakTepa M 3ajad U3

CMCXKHBIX JUCHHUIIINH, UCCIICAOBATD IMOJIYYCHHBIC MOACIN U MHTCPIIPETUPOBATL PC3YJIbTAT.

OTHoeHud
* Brnagers NOHATHEM OTHOIICHUS KaK METaNPEIMETHBIM;

*  CBOOOJHO OINEPUPOBAThH MOHATHAMU: PABEHCTBO (UTYp, paBHBbIC (UTYPHI, PABEHCTBO TPEYTOJbHUKOB, MAPAILICIIEHOCTh MPSAMBIX, MEPIECHAUKYISIPHOCTh
OPSMBIX, YTJIbl MEXKAY NPSAMBIMH, EPIEHINKYIISIP, HAKIIOHHAS, IPOEKLuUs, Togodue ¢puryp, nogooHsle GUrypsl, mo100HbIe TPEYrOJIbHUKH;

*  HCIIOJB30BATh CBOMCTBA MOO0MS M paBEHCTBA (PUTYp MPHU PEIICHUU 3a/1a4.

B noBcetHEeBHOM KU3HU U IIPU U3YYECHHUH IPYTUX PEIMETOB:

° HCIIOJIB30BAaTh OTHOIICHUSA AJIA ITOCTPOCHUA U UCCICAOBAHUSA MATEMATUYCCKUX MOI[CJICfI 00BEKTOB peaﬂbHOﬁ KU3HU.

I/I3Mepe}ma U BBIMHCJICHUSA

° CBO60,I[HO OIICpHUPOBATH NOHATUAMMU JJIMHA, IJIOMAAb, 06"béM, BCJIMYHHA yTJIa KaK BSJIMUYMHaAMU, UCTI0JIb30BATh PABHOBCIIMKOCTDh U PaABHOCOCTABJICHHOCTD
IIpu peIICHHUU 3a4a4Y Ha BBIYUCICHUC, CAMOCTOATCIBHO IIOJIYy4aTb U HCIOJb30BATbh (I)OpMYJ'ILI JJIA BBIYMCIICHUI rmomaneﬁ 1 00BEMOB (I)I/Il"yp, CBO6OI[HO
ONEprUpoOBaTh NIMPOKUM Ha60pOM q)OpMYJ'I Ha BBIYMUCIICHUC ITPpHU PCIICHUU CJIOKHBIX 3a/ia4, B TOM YMUCJIC U 3aJia4 Ha BBIYUCJICHUC B KOM6I/IHaHI/I$IX OKPYXHOCTH U

TPEYroJIbHUKA, OKPY>XHOCTH U LIGTI)IpéXyl"OJ'IBHI/IKa, a TaKKC C IPUMCHCHUEM TPUTOHOMECTPUU;
M CaMOCTOATCIIbHO (I)OpMy.TII/IpOBaTB THUIIOTE3LI U ITPOBEPATH UX NOCTOBCPHOCTL. B HOBCG,Z[HCBHOP’I JKU3HU U ITPU U3YYCHUU APYTUX MPEAMCTOB!

° CB060,Z[HO ONCpHUpOBaATH (I)OpMYJ'IaMI/I IIpu pCUICHUU 3a1a4 B JPYIrux y‘-IC6HLIX npeaMeTax U Mpu MMpoBCACHHUU HCO6XOIII/IMLIX BBIYHCIICHUH B peaanoﬁ

YKU3HU.
I'eomeTpnuyeckue mocrpoeHust

*  OnepupoBarh NOHATHEM HaOOpa FIEMEHTOB, ONPEICISIONINX TEOMETPUIECKYIO PUTYPY,



*  BJaJAeTh HAOOPOM METOOB MMOCTPOCHUM LUPKYJIEM U JTUHEIKOII;

*  MPOBOAMTH AHAJIU3 U PEATM3OBBIBATH ATAIbI PEIICHUS 33]]a4 HA TOCTPOCHUE.

B noBceiHeBHOM JKU3HU U IPU U3YUYECHUHU APYTUX MPEAMETOB:

*  BBINOJHATH MOCTPOSHUS HA MECTHOCTH;

*  OILICHUBATh Pa3Mepbl peaabHbIX 00BEKTOB OKPY)KAIOIIET0 MUPA.

IIpeodpa3zoBanus

*  OmnepupoBaTh JBUKECHHUIMH U MPeoOpa30BaHUSIMHU KaK METaIllpeIMETHBIMU MOHITHSIMH;

*  ONepupoOBaTh MOHATHEM JBMKEHUS U MpeoOpa3oBaHUs MOA00US i 0OOCHOBaHMM, CBOOOJHO BIIAJETh NMpPUEMaMHU MOCTPOCHUS (QUIYp C MOMOIIBIO
JBYDKEHUH U ipeoOpa3oBaHus MoA00Us, a TaKkKe KOMOMHALUSAMY IBUKEHUH, TBUKEHUH U TpeoOpa30oBaHui;

*  HUCIOJIb30BaTh CBOMCTBA JABM)KEHUN U PeoOpa3oBaHui Ui MPOBEIEHUS 00OCHOBAHMS M JI0Ka3aTeIbCTBA YTBEPHKJICHUN B TEOMETPHUH U IPYTUX YU€OHBIX
IIpeaIMeTax;

° MOJIb30BAaThCS CBOMCTBAMU JBMIKCHUH 1 Hp606p330BaHHﬁ IIpU pCUICHUH 3aaa4.
B nioBcegHEeBHOM KU3HU U IIpHU U3YUCHUHU APYTUX MMPEAMCTOB!

*  NIPUMEHSATH CBOMCTBA IBWKEHUI U IPUMEHATH M01001e JJ11 HOCTPOECHUHN U BHIYUCIICHHI.

BekTopbl M KOOPANHATHI HA IJIOCKOCTH

® CBO6OI[HO ONCpUPOBATH MMOHATHUAMU BCKTOP, CyMMa, Pa3HOCTb BECKTOPOB, ITPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJSIPHOC ITPOU3BCACHUC BEKTOPOB,
KOOPAWHATHI Ha INIOCKOCTHU, KOOPAUHATHI BEKTOPA,

® BJIaZCTh BEKTOPHBIM N KOOPAWMHATHBIM METOJ0OM HaA INIOCKOCTHU IJIA PCUHICHUA 3a1a4d Ha BBIYMCICHUEC U JOKa3aTCIbCTBA,

*  BBINOJHSATH C TIOMOIIIBIO BEKTOPOB M KOOPAMHAT JJOKA3aTEIbCTBO U3BECTHBIX €My reéOMEeTPpUIEeCKUX (PaKToB (CBOMCTBA CpEeTHUX JTUHUI, TEOPEM O
3aMeyaTesbHbIX TOYKAX U T.I1.) U MOJIy4aTh HOBbIE CBOMCTBA M3BECTHBIX (PUTYD;



M HCIIOJIb30BAaTh YPABHCHUA (bI/II‘yp AJIg pe€ICHUS 3a/1a4 U CaMOCTOATCIIBHO COCTABJIATH YPABHCHUA OTACIIbHBIX IIJIOCKUX (1)I/Il“yp
B noBceaqHeBHO KM3HM U IPH U3YUYEHUU APYTHX MPeIMETOB:

*  HUCIOJIb30BaTh MOHSITHS BEKTOPOB U KOOPAMHAT /ISl pEIICHUS 3a/1a4 10 Gu3uke, reorpaduu U JpyruM yueOHBIM IPeIMETaM.
Hcropust MaTeMaTHKH

° ITornmars MAaTE€MaTUuKy KaK CTPOro OpraHM30BaHHYIO CUCTEMY HAYyYHBIX 3HaHI/II\/JI, B YaCTHOCTH BJIAACTb NPCACTABICHUAMU 00 aKCMOMaTHUYECKOM
IMOCTPOCHUHU I'COMCTPUHN U NCPBUYHBIMHA MPCACTABJICHUAMU O HCCBKIIMIOBBIX 'COMCTPHAX,

® paccMaTpruBaATb MATEMATUKY B KOHTCKCTC UCTOPHUU pPA3BUTHUA HUBUIN3AIUNA 1 UCTOPUH PA3BUTHA HAYKU, IOHUMATDh POJIb MATCMATHKU B Pa3BUTUHN Poccun.
MeToabl MATEMATHKH

® Bnaners 3HaHMAMU O Pa3JIMYHBIX METOdaX 000CHOBaAHUS U OIIPOBEPKCHUA MATCMATHUYCCKUX YTBep)K,Z[eHI/Iﬁ N CaMOCTOATCIIbHO IPUMCHATD UX;

® BJIAZICTb HABBIKAMHU aHAJIN3a YCJIIOBUS 3aJd49i U ONIPCACICHU IMMOAXOAAIINX AJIA PCIICHUA 3aa1 U3YUCHHBIX METOA0B UJIN UX KOM6I/IH3.I_[I/II71;

® XapaKTCPU30BaTh MPOU3BCACHHA UCKYCCTBA C y‘IéTOM MaATEMAaTHUYCCKUX SaKOHOMCpHOCTeI\/'I B IIpHUpPOAC, UCITIOJIB30BATh MATEMATUYCCKHUEC 3aKOHOMCPHOCTH B
CaMOCTOATCIIbHOM TBOPYCCTBE.

2. Conepxxanme yueOHOro npeamera «MaremaTuka
Yucaa

PauunoHajJnLHbIe YHCIa

MHOXeCTBO paliMoOHaNbHBIX uncesl. CpaBHEHHE pallMOHAIBHBIX YKcel. JIeHCTBUS ¢ palluOHATBHBIME YUCIaMHu. [Ipedcmasienue payuoHaibHO20 YUcid
decamuunol Opoovio.

HNppaunoHajbHbie YuciIa

[MousiTHE MppaloHaTbHOTO Ynciia. Paco3HaBanue UppaMoHaIbHBIX yucel. [I[puMepsl Joka3zaTeabCcTB B anredpe. MppannoHanbHOCTh yncia 2 . "/_



[Ipumenenue B reometrpun. Cpasnenue uppayuoraniohvlx yucen.Muodcecmeo oelcmeumenbHulX Yuce.
ToxnecTBeHHbIE IPe0OpPa30BaHUS
YucnoBble 1 0yKBEHHbIE BbIPAKEHH I
Boipaxkenue ¢ nepeMeHHO. 3HaueHue BoipakeHus. IloacTaHoBKa BbIpa)KEHUN BMECTO IEPEMEHHBIX.
Ilesbie BhIpakeHUs

Crenenb ¢ HaTypalbHbIM IOKa3aTeleM M €€ cBoiicTBa. IIpeoOpazoBaHus BbIpaXXEHHM, COIEp)KalIUX CTEHEHM C HAaTypajJbHBIM I1OKA3aTEJIEM.
OpnHowieH, MHOTOWIEH. JIeHCTBUS ¢ 0IHOUJIEHAMHU U MHOTOUJIEHaMH (CJI0KEHUE, BBIYUTaHUE, yMHOXKEHHE). DOopMyIibl COKpAIIEHHOIO YMHOXKEHHUS:

Pa3HOCTh KBaJpaTOB, KBAJApaT CyMMBbl W pa3HOCTH.PaznokeHMe MHOro4eHa Ha MHOXKHTENH: BBIHECEHHE OOIIEro MHOXHTENS 3a CKOOKH, epynmnuposxa,
npumeHeHue Gopmyn cokpawéHHozo ymuoxcenus. Keaopamuwiii mpéxunen, paziodxcenue K6aOPamHo2o mpéxunieHa Ha MHONICUMENU.

JpoOHo-panuoHaJbHbIE BHIPAKEHHUS

Crenenp ¢ 1ensiM 1okazateneM. IlpeoOpa3oBaHue ApoOOHO-TMHEHHBIX BBIPAKEHWN: CIOXKEHHME, YMHOXEHHUE, JeJeHue. Aneebpauueckas
0pob6b./Jonycmumble 3HaUeHUsI NePEMEHHbIX 8 OPOOHO-PayUOHATbHBIX sbipadiceHusx. Cokpawjenue anreebpauieckux opooeu. [lpusedenue anceopauueckux opooei

K 061/1/;€My SHAMeHameilo. ﬂeﬁcmeu}z C aﬂee6pauuea<wwu 0p06;l/vzu CJl0JiICenue, ebluumanue, yYMHOJIICEeHuUe, ()eﬂeHue, 6036e0eHUe 8 CINENeHb.

IIpeobpazosanue gvipasicenull, coOepHCAUUX 3HAK MOOYJIAL.

KBaapaTHbie kopHn

Apudmernueckuit KBaapaTHbI KopeHb. [IpeoOpa3oBaHue BBIpaKEHHH, COJIepKaIluX KBAJApaTHbIE KOPHU: YMHOXKEHUE, JIeJIeHUEe, BBIHECEHHE MHOKUTEIS
U3-TI0J] 3HaKa KOPHSI, BHeCeHUe MHOMCUMEN NOO 3HAK KOPHAL.

YpaBHeHHUs M HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBOICTBA YMCIIOBBIX PABEHCTB. PaBEHCTBO ¢ MEPEMEHHOM.

YpaBHeHus

[lonarue ypaBHeHUS U KOpHS ypaBHeHUs. [Ipedcmasnenue o pasnocunrvHocmu ypasuenuu. Odracmes onpeoenenus ypasnenus (obracms 0ONYCMUMbIX

3HAYEeHUll NepemMeHHOlL).



JIuHeiiHOe ypaBHeHHE U ero KOPHU

Peuienue JTUHEHHBIX ypaBHEHUH. Jlunetinoe ypaenenue ¢ napamempom. Konuuecmeo kopmeti nunetno2o ypaeuenus. Pewenue nunetinvix ypagHeHuu ¢
napamempom.

KBanpaTHoe ypaBHeHHe U €r0 KOPHHU

KBagparusle ypaBHeHus. Hemonnbsle KBaapaTHble ypaBHEHHsA. /JMCKpUMMHAHT KBaApaTHOro ypaBHEeHMs. PopMmyna KOpHEH KBaJIpaTHOIO YpAaBHEHUS.
Teopema Buema. Teopema, oopamuas meopeme Buema. PemeHue KBaapaTHBIX ypaBHEHUN:MCIIOIL30BaHUE (POPMYIBI TSl HAXOXKICHUS KOPHEHU, epaguueckul
MemoO pewleHus, paszioxcenue Ha MHOMXCUmenu, noobop KOpHell ¢ UCNONb308aHuem meopemuvl Buema. Konuuecmeo Kkopuell K8aOpamHo20 YpAaeHeHus 6
3agucumocmu om e2o oOuckpumunauma. buxeadpammuvie ypasnenus. Ypaenenus, ceooumvle K JUHEUHbIM U KeaopamuwviM. Keadpamuvle ypasHenus c
napamempom.

JApo0HO-panMoHaIbHbIC YPABHECHUS

Pemenune npocreiimux ApoOHO-IMHENHHBIX ypaBHEHUH. Peuienue OpobHO-payuoHanbblx ypasHeHul.
Memoowl pewienus ypasHenuii: Memoovl pagHOCUNLHBIX NPeoOpPaA3068anull, Memoo 3amenvl nepeMenHol, spaguueckuii memoo. HMcnonvzosanue coiicmes

@ynxyui npu pewtenuu ypasuenuil. Ilpocmeriwiue uppayuonanivhvie ypasHenus euoa, Ypasnenus euoa.Ypasnenus  yenvix yuciax.
Cucrembl ypaBHeHUH
VYpaBHeHUe C IByMs IlepeMeHHbIMU. JIMHelHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU. [Ipsamas Kak epaguyeckas unmepnpemayus TUHeH020 YPAGHEeHUs ¢

08YMs nepeMeHHbIMU.

[TonsiTHE cCUCTEMBI ypaBHEHUI. PeneHne CuCTeMbl ypaBHEHU .

MeToap! perieH st CUCTEM JIMHEHHBIX YPaBHEHUH C ABYMS IEPEMEHHBIMU: epaghuueckuii Memoo, Memoo ClLoHCeHUs, METO TIOICTAHOBKH.

Cucmembl 1unetinvix ypasnenuii ¢ napamempom. HepaBencrsa

Uucnossle HepaBeHCTBA. CBOWCTBA YHCIIOBBIX HEpAaBEHCTB. [IpoBepka cripaBeUIMBOCTH HEPABEHCTB MIPH 3a/IaHHBIX 3HAYCHUSIX TEPEMEHHbIX.
Hepasencto ¢ nepemennoii. CTporue u HecTporue HepaBeHCTBa. Qbacms onpedeieHus HepaseHCcmaa (061acms 0ONyCMUMbLX 3HAYEeHUL NePeMeHHOLL).
Peuienne MMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u e2o pewenus. Peuienue k6a0pamuulx HepaseHCmMs.: UCHONb308aHUE CBOUCME U 2paAduKa K8aOpamuyHoU QyHKyuu, mMemoo



UHmepeanlos. 3anuco peuternus KGddeZMHOZO HepaeeHcmed.

Pewenue yenvix u OpobHO-payuoHaIbHBIX HEPABEHCME MEMOOOM UHMEPBAILOS.

CucremMsnl HEPaABCHCTB

CucTtemMbl HEPABEHCTB C OJIHOM NMEpEeMEHHOW. PereHue cuCTeM HEpaBEHCTB C OJHOW NMEPEMEHHOW: JIMHEWHBIX, Kéaopamubuix. VI300pakeHnue perieHus
CHUCTEMbI HEPABEHCTB Ha YMCIIOBOM MPSAMOM. 3aluch pElIeHUs] CUCTEMbI HEPABEHCTB.

DOyHKIUH

HousiTne pyHKumn

JlexkapTOBBI KOOPAMHATHI Ha TUNIOCKOCTH. POPMHUPOBAaHUE MTPEICTABICHUIA O METAIIPEIMETHOM MTOHATUU «KOOPIUHATH. CIIOCOOBI 3a1aHus (PYHKIUI:

aHATTMTHYECKHH, Tpaduaeckuii, Tabnuunblid. ['padux Gynkmun. [Tpumepsr pyHKINI, MoTydyaeMbIX B IPOIECCe UCCISTOBAHNS PA3IMYHBIX PEATbHBIX MPOLIECCOB U
pemieHus 3anad. 3HadyeHue ¢GyHKIuU B Touke. CBoicTBa (yHKIMN: O0JIACTH OINpEACNICHUs, MHOXKECTBO 3HAYCHHM, HYJU, MPOMEKYTKH 3HAKOIOCTOSIHCTBA
YEMHOCMb/HEYEMHOCTb, TIPOMEKYTKH BO3pACTaHUs U YObIBaHMsI, HAMOOJIbIIIEE U HAaUMEHbIIIee 3HaueHus1. McciaenoBanre QyHKIMU 1o e€ rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvignocmo ¢hynxyuu. Kycouno 3adannvie gpynkyuu.

JIuneiinas pyHKuus

CgoiicTBa u rpaduk duHEHHOW QyHKIMHA. YTI0BoM KodhduimeHT npsamoil. Pacrionoxenue rpaduka TMHEHHON GYHKIIUA B 3aBUCUMOCTH OT €€ YTIJIOBOTO
kod(durmenta u cBoOOAHOTO uieHa. Haxoowcoenue kosghuyuenmos nuneinou GyHKyuu no 3a0aHHbIM YCIOBUAM. NPOXOHCOEHUe NPAMOL Yepe3 08e MOUKU C

3a0aHHBLIMU KOOPOUHAMAMU, NPOXOICOEHUE NPAMOLL Yepe3 OaHHYIO MOYKY U NapaiiebHOu OGHHOU NPAMOI.
Keaaparuunas pyHkuus

CroiictBa u rTpaduk kBaapatuyHOoW ¢yHKIMKM (Tapadona). Ilocmpoenue epaguxa keadpamuunou Gyukyuu no moukam. HaxoxnaeHue Hymen
KBaJPaTUIHON (DYHKIIHH, MHONCECIBA 3HAYEHUL, NPOMENHCYMKOB 3HAKONOCMOSHCIEA, NPOMENCYMKOE MOHOMOHHOCHU.
OoOpaTHasi NPONOPUMOHAJIBLHOCTH

k
ky:_

CgoiictBa ¢pyHkuuu yX ~, I'unepOona.



I'pagpuxu ¢pynkuuir. [Ipeoopaszosarnue epaguxa ¢hynkyuu 0as nocmpoernus epaguxoé ¢hyukyuti I paguxu gynxyuti

IMocsienoBaTeIbHOCTH H MPOTPECCHH

Yucnoas nmocneaoBaTenbHOCTh. [IpuMepbl 4McIoBBIX MOcieaoBaTeabHOCTel. beckoneunble mociieqoBareabHOCTU. ApudMeTrnieckast mporpeccust u eé
cBoiicTBa. ['eomeTpuueckas nporpeccus. Popmyna obuje2o uieHa u Cymmbvl N Nepevix YleHO8 apupmemuyeckou u ceomempudeckoli npoepeccuil. Cxooawasncs
2eoMempuiecKkas npocpeccus.

Penrenne TeKCcTOBBIX 32124

3anauu Ha Bce apuMeTHUECKHe IeHCTBHS
Pemenne TekcToBbIX 3a/1a4 apupMeTHUIECKHM criocoOoMm. Mcronb3oBanue TabIull, CXeM, YepTeKei, IPYTruX CPEeACTB MPEACTaBICHUS JaHHBIX MIPH
pEIICHUY 3a/1a4u.

3agaum Ha ABMKEHHE, PA00TY U MOKYIKH

AHanu3 BO3MOXHBIX CUTYallMi B3aHMHOTO PACIOIO0XKEHUS 00bEKTOB MPU MX JIBYKEHUH, COOTHOLIEHUS 00bEMOB BBITIOIHSAEMBIX paOOT MPU COBMECTHOU
pabore.

3agayu HA YACTH, 10U, IPOLEHTHI

Pemenue 3a1ay Ha HaXOXk/I€HNE YaCTU YKCTIa U YKCIIa 110 ero yacTH. Pemenue 3a1a4y Ha MpoLEHTHI U 1oy1d. [[puMeHeHne nponopIiuii npu peneHn 3aau.

Jlornueckue 3agauu

Pemenne noruueckux 3amad. Peuternue noeuueckux 3a0ay ¢ nomouwbro epaqboe, ma@zuu.

OcHOBHBbIE MeTOJbl pellieHUs TeKCTOBBIX 3a4a4: apu(PMeTHUYecKuid, anreOpandeckuii, nepedop BapuaHTOB. [lepsuunvie npeocmasieHus o Opyaux
Memooax peutenusi 3a0ay (ceomempudeckue u epaguyeckue mMemoowl).
CTaTuCTHKA M TEOPHUS BEPOSITHOCTEH

Crarucruka
Tabmmunoe u rpaduyeckoe MpeacTaBIeHNEe TaHHBIX, CTOJIOYAThIe M KPYTOBBIE TUArpaMMbl, rpaduKu, TPUMEHEHNUE TUarpaMM U TpaduKoB JUIsl OTTUCAHUS

3aBHCHMOCTEH PCAIbHBIX BCJIWYWH, H3BJIICUCHUC I/IH(bOpMaHI/II/I us3 Ta6J'II/IH, auarpaMmm 1 Fpa(l)I/IKOB. OmnucaTenbHBIE CTATHCTHYECKHE ITOKA3aTSIN UYHMCIIOBBIX

Ha0OpOB: cpeHee apudmeTrdeckoe, Meouana, HanOOIbIIIee U HAMMEHbIIIee 3HaUeHHs. Mephbl pacCenBaHU: pa3Max, OUCHEPCUs U CMAHOAPMHOe OMKIOHEHUE.



CrnyyaitHast ©”3MEHYMBOCTD. MI3MEHUMBOCTD IPU U3MEPEHUSX. Pewarowue npaguna. 3aKOHOMEPHOCIU 8 USMEHYUBBIX BEIUYUHAX.

CuayuaiiHble coObITHS

CrnyualiHble OMBITHI (9KCIIEPUMEHTBI), SJIEMEHTApHBIC ClydailHbie COObITHS (MCXOAbl). BeposaTHOCTH 3neMeHTapHBIX cOObITHI. COOBITHS B CIy4ailHBIX
IKCIIEPUMEHTAX U OJIAarONPHITCTBYIONINE 3JIEMEHTApHBIC COOBITHS. BeposaTHOCTH ciiydallHbIX CcOOBbITHIA. OMNBITBI C PaBHOBO3MOXKHBIMHU JJIEMEHTaPHBIMU

coObITHsIMH. Kitaccmueckue BEpOSTHOCTHBIE OIBITHI C HMCIIOJIb30BAHUEM MOHET, KyOMKOB. /Ipedcmasnenue coOblmuii ¢ nOMOWbI0 Ouazpamm

Dinepa.llpomusononodcuvie cobvimus, obveounenue u nepecevenue coovimuil. Ilpasuno cnodcenus geposmuocmeti. Cnyyaiinviii 6v1oop.lIpeocmasnenue
9KCnepumenma 6 euoe oepesa.Hesasucumvie cobvimus. YmHodceHue eposimuocmett Hezasucumvlx coovimuil. Ilociedoeamenvhvle He3agucUMble UCHLIMAHUS.
[IpencraBneHne 0 HE3aBUCUMBIX COOBITHSIX B )KU3HHU.

Dnemenmovl KOMOUHAMOPUKU

Ipasuno ymnoorcenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio covemanuu. Popmyna uucia covemanuil. Tpeyeonvuux Ilackansa. Onvimor

€ OONLULUM YUCTIOM PABHOBOZMONCHBIX INIEMEHMAPHBIX cOObImuULL. Boiuucienue eeposimiocmeil 8 OnNbIMax ¢ NpUMeHeHueM KOMOUHAMOPHBIX POPMYIL.
Ucnvimanus Bepuynnu. Ycenex u neyoaua. Beposmuocmu coovimuii 6 cepuu ucneimanuii bepuyanu.

Cnyuaiinvle genuuunsl

3uaxomemeo co CﬂyltalZHblMu 6CIUYUHAMU HA npUMeEPAX KOHEUYHbIX Ouc;cpemelx C]ZyltalZHblx BEJIUYUH. PacnpedeﬂeHue 6€p0}1n’ZHOCm€12. Mamemamuueckoe
oaxcudanue. Ceolicmea mamemamuyecko2o odxcuoarnus. Ilouamue o 3axone 00abUIUX YUCE. H3MepeHue eepO}zmHocmeﬁ. HpumeHeHue 3AKOHA OONLUMUX YUCeT 8

coyuojiocuu, cmpaxoeaHuu, 6 30pa600xpaHeHuu, obecneyenuu bezonacHocmiu HaceneHus 6 qpesebmaﬂubzx cumyayusix.

Hcropust MaTeMaTHKH

Bosnuknoeenue mamemamuxu Kax Hayku, smansvl eé pazsumus. OcHosHble pazoenvl MmamemMamuky. Bvioaowuecs mamemamuku u ux 6Kiao 6 passumue
HAYKU.

Bbeckoneunocmov mMHoJICECMBA npocnbslx 4ucell. Yucna u onunwl OmMpe3Koe. PaquHaﬂbele uucia. Hompe6Hocmb 6 UpPpAYUOHATIbHBIX YUCIAX. Lllkona



Tugacopa

3apooicoenue ancedpv 6 Heopax apupmemuru. An-Xopesmu. Poocoenue Oykeennoii cumeonuxu. I1.@epma, @. Buem, P. [lexapm. Hcmopus éonpoca o
HAaxooicoeHuu hopmyi KopHell areedpauyeckux ypasHenuti cmenenetl, oonvuuux wemwoipéx. H. Tapmanws, [oc. Kapoano, HX. Abenv, D.1 anya.

Tlosenenue memooa KoopoOuHam, NO360JA0WE20 NEPEBOOUMDb ceoMempuyecKue 0bvekmyl Ha A3bIK aneeopul. Ilosenenue epaguxos gyuxkyuii. P. /lexapm,
11. ©epma. Ilpumepol paznuunsix cucmem KOOPOUHAM.

3aoaua Jleonapoo Iuzanckoeo (Qubonauuu) o kpoauxax, yucia Quoonauyu. 3adaua o waxmamuou oocke. CX00UMOCMb 2e0MEMPUUECKOU NPOSPECCUU.

HUcmoku meopuu eeposmuocmeii: cmpaxosoe oeno, azapmuule uepsol. I1. @epma, b.Ilackans, A. bepnynnu, A.H.Konmozcopos.

Om semnedenus k eeomempuu. Ilughazop u ezo wxona. @anec, Apxumed. Ilnamon u Apucmomens. Ilocmpoenue npasuIbHbIX MHO20Y20NbHUKOS.
Tpuccexyus yena. Keaopamypa xpyea. Yoeoenue kyba. HUcmopus uucna . 3onomoe ceuenue. «Hauanay Eexnuoa. JI Diinep, H.U.Jlobauesckuu. Hcmopus
nAmo20 nocmyaiama.

Feomempu}z u ucKyccmeo. Feomempuqecmte 3AKOHOMEPHOCMU OKpYIHcaArnueco Mmupa.

Acmponomus u ceomempus. Ymo u xkax y3uanu Anaxcazop, Ipamocghen u Apucmapx o pazmepax Jlynoi, 3emnu u Coarnya. Paccmosnua om 3emau 0o
Jlynot u Connya. Mzmepenue paccmosinus om 3emau 0o Mapca.

Ponb poccutickux yuénvix 6 pazsumuu mamemamuxu: J1.Junep. H - U.Jlobauesckuii, 11.J1. Yebviwes, C. Kosanesckas, A.H.Konimozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wxona mamemamuyeckux u Hasueaykux Hayk, pazeumue poccutickoeo gaoma, A.H. Kpvinos. Kocmuueckas
npoepamma u M.B.Kenowviuu.
I'eomerpnueckue Gpurypsi

@urypsl B TEOMETPHUH U B OKPYKAIOIIEM MUPE

I'eomeTpuueckas ¢urypa. Buyrpennss, BHemHss o0nactu GUrypsl, rpanuia. JIMHUK 1 006JacTH Ha IIOCKOCTU. Beimykias u HeBbImykias ¢urypsl. [lnockas u
HeTI0CKast (pUrypsl.

Brigenenue cBoiicTB 00bekTOB. @OpMUPOBAHUE MPEJICTABICHUNA O METANpeAMETHOM NMOHATUU «purypa». Touka, OTpe3oK, mpsimMasi, Jy4, JIoMaHasl, MI0CKOCTb,
yroy, OuccekTpuca yria U e€ CBOWCTBA, BUIBI YIJIOB, MHOTOYTOJNBLHUKH, OKPYKHOCTh U Kpyr. OceBas cummeTpus reomerpudeckux ¢uryp. LleHTpanbhas

CUMMeTpus reoMeTpudeckux ¢puryp. MHOroyroJbHUKH



MHOI‘OYFOJ'IBHI/IK, €ro B3JICMEHTBI U €Tr0 CBOMCTBA. HpaBI/IHBHHC MHOT'OYT'OJIbHUKH. BBIHYKJ'II)IG N HEBBIITYKJIBIC MHOT'OYI'OJIBHHUKH. CYMMa YIJIOB BBIITYKIIOT'O

MHOI'OYTOJIbHHKA.

Tpeyronpauk. Cymma yrioB TpeyrojbHHKa. PaBHOOEAPEHHBIN TPEyroJbHUK, CBOMCTBA U MPU3HAKUA. PaBHOCTOPOHHMIA TPEyrodbHUK. Meananbl, OMCCEKTPHCHI,
BBICOTBI TPEYTOJILHUKOB. 3ameuaTebHble TOUKU B TpeyronbHuke. HepaBeHcTBO TpeyrosbHuka.Yetbipéxyronpuuku. [lapannenorpamMm, pom0, IpsMOYIroJbHUK,

KBajpart, Tpaneius. CBoHCTBa U MPU3HAKU MapajuienorpaMmma, poMoa, mpsMOyroibHUKa,kBaapaTa. Teopema BapunboHa.

OKpyKHOCTb, KPYT

Nx sneMeHTHI M CBOMCTBA. XOpAbl M CEKyllue, UX cBoMcTBa. KacarenbHble M UX CBOWMCTBA. LleHTpanbHbIE U BIMCAHHBIE YIibl. BrNHMCaHHbIE U ONHCAHHBIE

OKPYKHOCTH IJIAA TPCYT'OJIbHUKOB. Bnucanubpie v onMcaHHBIC OKPY’KHOCTH JIA IIeTI:IpéXyl"O.]'ILHI/IKOB. BueBnucanubie OKPYKHOCTH. PagukanbHas ockb.

@urypsl B IpocTpaHcTBe (00bEMHBbIE TEJ1a)

MHOFOFpaHHI/IK U ero ajieMeHThl. Ha3paHus MHOT'OTPAaHHUKOB C PA3HBIM IIOJIOKCHHUEM U KOJIMYCCTBOM rpaHeI71. HepBI/I‘{HBIe MNpEACTaBJICHUA O MNMUpaMUAX,

napajijiejenuiie1ax, rnmpusmax, cq)epe, mrape, NUINHAPE, KOHYCE, UX 3JICMCHTAX U HpOCTeI\/’IH_II/IX CBOMCTBaX.

OTHoeHus

PasencrBo ¢uryp
CBolicTBa ¥ IPU3HAKU PABEHCTBA TPEYTOJILHUKOB. [lOMIOHUTEIbHBIE IPU3HAKN PABEHCTBA TPEYTOJBbHUKOB. [Ipr3HaKy paBeHCTBA MapasieIorpaMMoB.

IMapanieJbHOCTH NPAMBIX

HpI/IBHaKI/I U CBOMCTBa HapaJisICJIbHBIX IIPSAMBIX. Axcuoma napajijiCJIbHOCTH EBknuna. HepBI/I‘-IHBIe OpCACTaBJICHUA O HCCBKIMAOBBIX T'COMCTPUSAX. TeopeMa

dareca.

IlepnenuKkyasipHbie NpsiMble

IIpsmoii yron. Ilepnengukynap k npsimoi. CepeauHHBIA NEPIEHAUKYISAp K oTpe3Ky. CBOMCTBa M NpPU3HAKU MEPHEHAMKYISPHOCTH NpsMbIX. HakiaoHHBIE,



IIPOEKLIUH, UX CBOMCTBA.

IHonoGue

[IponopuroHanbHble 0Tpe3KH, nogooue guryp. [logoOusie Tpeyronbuuku. [Ipuznaku mogodus TpeyroabHUKOB. OTHOIICHUE TUIOIIAAeH MOJOOHBIX QUTYp.
B3auMHoe pacnosioxkeHue NPSAMOii 1 OKPYKHOCTH, IBYX OKPY>KHOCTEH.

HN3mepeHusi M BBIYMCICHUS

Beanuunbl

[lonstue Benuuunsl. JlyinHa. 3mepenue quyinHbl. ENUHIBI U3BMEPEHUS ITTUHBL.

Benuuuna yrna. I'panycHas mepa yria. CHHYC, KOCHHYC M TAHT€HC OCTPOTO yria NPSIMOYTOJIbHOTO TPEYrOJbHHUKA.

[TonsTre o momaay miockoi ¢Gurypsl 1 €€ cBoiicTBax. Mzamepenue miomaneil. EquHuIbI n3MepeHus miomaim.

[IpencraBnenne 06 00BEME MpocTpaHCTBEHHON (DPUTYPHI U €ro cBoMcTBax. M3mepenue o0béma. Equnuiibl uamepenus 00bEMOB.

HN3mepeHuss ¥ BBIYUCICHHUS

WHcTpyMeHTB! 11 U3MEPEHUH M MOCTPOCHUIN; U3MEpPEHHE U BBIYMCIIEHUE YIJIOB, JJIMH (pacCTOSHUMN), IIOU[aiel, BBIYMCIEHUE 3JIEMEHTOB TPEYTOJbHUKOB C
WCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX cOOTHomeHui. [Inomaau. dopmynsl miomanu TpeyroiabHUKA, MMapajuieorpaMMa U €ro YacTHBIX BUJOB, Tparelud,
dopmyna I'epona, popmyna miuomanu BBITYKIOTO YETHIPEXYTONBHUKA, (OPMYINBI JUIMHBI OKPY)KHOCTH M IIIomiagu kpyra. [limomans KpyroBoro cekropa,

KpYTroBOro CErMecHTa. Hnomam) IMPaBUJIBHOI'O MHOT'OYT'OJIbHUKA.

Teopema IMudaropa. [Tudaroposs! Tpoitku. TpUuroHoMeTpUYeCKHe COOTHOIICHHUSI B MPSMOYTOJIBHOM TPEYrOJbHHUKE. TpPUTOHOMETPHUYECKUE (PYHKIIUU TYIOTO

yria.

Teopema kocunycos. Teopema CUHYCOB.



Pemenue TpeyrosibHUKOB. Boruncnenue yrios. Berurcinenue BbICOThI, MEIMAHbl M OMCCEKTPUCHI TpeyroiabHuKka. OproTpeyroiapHuk. Teopema [Itonemes.
Teopema Menenas. Teopema UeBbl.

Paccrosinns

PaccrosHue mexy Toukamu. PaccrosiHue oT Touku A0 npsiMoit. PacctosiHue Mexay ¢purypamu.

PaBHOBenMKHE ¥ PABHOCOCTABIICHHBIE (PUTYPHI.

CBoiicTBa (aKCHOMBI) JUTMHBI OTPE3KA, BETTMYMHBI YTIIa, TUIOIAAn U 00b&Ma Gurypsl.

I'eomeTpuuyeckue mocTpoeHus

['eomeTpruecKe MOCTPOSHHUS IS MILTIOCTPAIIMH CBOWCTB T€OMETPUUYECKHIX (DUTY.

NHcTpymenTs! U1 nocTpoeHui. Llupkyiib, muHenka.

ITpocreiinme nocTpoeHUs LIUPKYJIEM U JIMHEHKON: MOCTPOCHHE OUCCEKTPUCHI YIIia, MEPIEeHANKYIIsIpa K MPsAMOH, yria, paBHOTO JaHHOMY.

ITocTpoeHne TPEYroJbHUKOB 10 TPEM CTOPOHAM, ABYM CTOPOHAM M YTy MEKy HUMH, CTOPOHE U ABYM IIPUIICKAILHUM K HEHN YIJIaMm, I10 IPYTUM 3JI€MEHTaM.
Jlenenue oTpe3ka B JaHHOM OTHOLICHUH.

OcHoBHBIC MCTOABI pCHICHUSA 3a/1a4 HA ITIOCTPOCHUC (MCTOI[ TCOMETPHUYCCKUX MCCT TOYCK, MCTO IMMAapaJUICIIbHOTO IEPEHOCA, METOJA CUMMECTPUHU, MCTO 1'[0,[[061/151).

Oranel peleHus 3a1a4 Ha IOCTPOCHHUE.
I'eomerpuueckue mpeodbpa3zoBaHus

[Ipeobpa3zoBanus



[IpencraBieHue o MEKIIPEIMETHOM MOHATUH «IIpeoOpazoBanuey. [Ipeobpa3oBanus B MaTemaTuke (B apudmernke, ajiredpe, reomerpuyeckmne

npeodpa3zoBanmns). JBuxenus

OceBast 1 IeHTpaJIbHasi CAMMETPHH, IOBOPOT U NapajuiesibHbIN nepeHoc. KoMOnHanum 1BU>KEHUI Ha TIIIOCKOCTH U UX CBOMCTBA.
IMomo0ue kak npeodpaszoBanue

I'omotertus. ['eomeTpudeckue npeoOpa3zoBaHus Kak CPEACTBO 10Ka3aTeIbCTBA YTBEPXKICHUN U PEIlICHUs 3aay.

BexTopbl 1 KOOpAMHATHI HAa TUIOCKOCTH

BexkTopsl

IlonsTue BCKTODpA, JIENCTBUS HaJ BCKTOpaMH, KOJUJIMHCAPHBIC BCKTOPHI, BCKTOpHLII\/’I 68.31/IC, Pa3JIOKCHUEC BCKTOpa IO 0a3HCHBIM BCKTOpaM. EnuHCTBEHHOCTH

pas3IoKeHUs: BEKTOPOB IO 0a3KCy, CKAISIPHOE IPOU3BEACHUE U €r0 CBOMCTBA, UCIIOJIB30BaHUE BEKTOPOB B (PHU3HKE.
Koopaunarsl

OCHOBHBIE NTOHATHS, KOOPJMHATHI BEKTOPA, PACCTOSHUE MEX 1y ToukaMu. KoopnHaThl cepeIuHbl OTpe3ka. Y paBHEHHS QUTyp.
IIpuMeHeHNnEe BEKTOPOB U KOOPAMHAT Il PEILIEHUS TEOMETPUUYECKUX 3a/a4.

Addunnas cucrema koopauHat. Panuyc-BekTopsl Touek. LIeHTpoua cucTeMbl TOUEK.

HcrTopus maTreMaTuKHu
BO3HMKHOBEHHE MAaTEMAaTUKHU KaK HAyKH, dTambl €€ pa3BuTHs. OCHOBHBIE Pa3zeiibl MATEMaTHKU. Bpinaromuecss MaTeMaTUKY U UX BKJIAJ B PA3BUTHE HAYKH.

beckoHEYHOCTh MHOKECTBA MPOCTHIX YKcel. Yucna u IIuHbl 0Tpe3koB. Panmonanshelie yncina. [lorpe6HOCT B mppanunoHansHbIX yncnax. [lkomna [Tugaropa



3apoxaenue anreOpsl B Henpax apudmernku. An-Xopesmu. Poxnaenue OykBennoi cumBonuku. [1.depma, @. Buer, P. [lekapt. MicTopus Bompoca 0 HaX0XJACHUN

dhopmyn KOpHEH anreOpandecknx ypaBHeHUH cTeneHei, 6oapimmx yetbipéx. H. Tapranes, k. Kapnano, H.X. A6ens, O.["anya.

[TosiBeHne MeTo1a KOOPAUHAT, MO3BOJISIOLIETO MEPEBOIUTh TeOMETpUYeCKUe 0O0BEKTHI Ha 3bIK anreOpsl. [losBiaenue rpadguxos Gynkuuii. P. exapr, I1.

®epma. [Ipumepsl pa3InyHBIX KOOPAUHAT.
3anava Jleonapno [uzanckoro (Pubonayumn) o kpoiukax, uncia @ubonayun. 3agada o maxmMaTHoU gocke. CXOIUMOCTh TEOMETPUUYECKOI MPOTPECCUU.

Hctoku Teopun BEpOATHOCTEM: CTpaxoBoe A€o, azapTHbie urpsl. [1. ®epma, b.I1ackans, . bepnymm, A.H.Koamoropos.

Ot 3emnenenus k reomerpun. [Iugarop u ero mkona. danec, Apxumen. [lnaton u Apucrorens. [Toctpoenne npaBMIbHBIX MHOTOYTOJIEHUKOB. TpHUCCEKIHS yriia.

Ksagparypa kpyra. Y nBoenne ky6a. Mcropus uncna n. 3osotoe ceuenue. «Hauana» Epknuaa. JI Diinep, H.M.Jlo6aueBckuii. MicTopust msiToro nocrynara.
I'eomeTrpust u MCKycCTBO. | 'eoMeTprudecKre 3aKOHOMEPHOCTH OKPYKAIOIIETO MUPA.

ActpoHomusi U reomeTpus. UTo U kKak y3Hanu AHakcarop, DparocheH u Apuctapx o pasmepax Jlynsl, 3emuin u Connna. Paccrosinus ot 3emnu 1o JIyHbl u

Connua. M3mepenue paccrosHus ot 3emun 1o Mapca.

Ponb poccuiickux yuéHbix B pazButuu Matematuku: JI.Ounep. H.M.Jlo6auesckuii, I1.J1.HeObimes, C. Koanesckas, A.H.Koiamoropos.

Matemaruka B pazButuu Poccuu: Iletp |, mkona MmaTeMaTuyecKux M HaBUTALIKUX HayK, pa3BuTue poccuiickoro ¢iota, A.H.Kpeuos. Kocmuueckas nporpamma

n M.B.Kenapmr.

3. TemaTn4yeckoe NJIAHUPOBAHUE

7 xiacc

Ne TeEMA KOJI-BO 4acOB KonTtponbsHbie paboThbl




1 BripaxkeHusi, TOXKeCTBa, ypaBHEHHUSL. 22 yaca 2 4.

2 OyHKIIUA 11 yacos 1y

3 CreneHb ¢ HaTypaJbHBIM MOKA3aTEIEM. 11 gacoB 1y

4 MHorouseHsl 17 yacos 2.

5 DopMyIIbl COKPAIIEHHOTO YMHOXKEHHUSI. 19 ygac. 2.

6 Cuctembl TMHEHHBIX YPAaBHCHHH. 16 gacoB 1y

7 HToroBoe moBTOpeHHE. 6 yacos

8 HavanpHblie reoMeTpuueckre CBEACHUS 7 yacoB

9 TpeyronbHUKH 14 yacos 1y.

10 [TapannenbHbIC IPSIMBIS 9 yacoB 1y,

11 CooTHOIIEHUS MEXTYy CTOPOHAMH U yTIIaMH 16 yacos 1y.

TpEYroJbHUKA
12 NTOI'OBOE ITOBTOPEHUE 3 yaca
[TpomexyTouHasi TOAOBasi aTTECTAIUS
UTOroO 170 yacos
8 kiacc

Ne TemMa KOJI-BO 4acOB KoHuTponbHbIe paboThI
1 PanronansHele 1podu 26 yacoB 2 4.
2 KBanparusie kopHU 21 gacosB 2.
3 KBanpaTHsle ypaBHEHUS 25 qacoB 2.
4 HepaBenctBa 19 gaca 2 4.
5 CrerneHs C 1eIbIM MOKa3aTeNeM. DIeMEHTHI 11 gacos lu

CTaTHCTUKH

6 [ToBTOpenue 10 gacoB
7 YeTbIpEXYroJIbLHUKU. 12 vacoB 14
8 IImomans. 11 gacos 1.




9 [TooOHBIE TPEYTONBHUKH. 16 gacoB 1u
10 OKpY’>KHOCTb. 15 gacos 1u
11 IToBTOpEeHUE 3 uaca
[IpomexyTouHas TofoBasi aTTecTalus
HUTOro 170 yaca
9 kyacc
Ne TeMa KOJI-BO 4acOB KoHnTpoibHble paboThl
1 KBagpatnanas QyHKIus 24 gacoB 2.
2 VYpaBueHuss u HEpPaBEHCTBA C 15 gacoB 1y
OJTHOU TIEPEMEHHOM.
3 VYpaBHeHUsT ¥ HEpaBEHCTBA C  JIBYMS 19 gaca 1y
MIEpEMEHHBIMU
4 Apudmernueckass  u reoMeTpuyecKas 15 gacoB 2.
MIpOrpeccuu
) DOnemMeHThl  KOMOWHATOPUKHU u 14 yacoB 1u.
TEOPHUH BEPOATHOCTEN
6 [ToBTOpeHME. 20 gacoB
1 Bexrops! 7 qacoB 1y
2 Metoa KoopaAHHAT. 8 vacos lu
3 CooTHoOIIEHHS MEX/1y CTOPOHAMH U yIIIaMH 8 wacos lu
TpPEeYrojbHUKA .
4 JnmuHa OKpyXKHOCTH U TJIOIIAAb KpyTa. 9 gacos 14
5 JIBMKEeHUS 7 d9acoB 1lq
6 HauanbHble cBeIeHUS U3 CTEPEOMETPHUH. 7 yacoB 1y
7 06 akcuomax rtanumerpu. [ToBropenue. 11 yacos

Pemenue 3amau.

[Ipomexyrounas torosas arrecranus




UTOIro 170 gaca
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