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IlosicHuTeILHAA 3aNIHCKA

Pabouas mporpamma snexktuBHoro kypca “Ilpaktukym mno marematuke “ mist 9 kimacca
COCTaBJIEHAa HA OCHOBE:
v AJITEBPA. CoG6opuuk pabounx mporpamm. 7-9 kimaccel. CocraButensp T.A.Bypmuctposa.
Mocksa, «IIpocsemmenue» 2014r.
v TEOMETPU. C6opuuk pabounx mporpamm. 7-9 kmaccel. CocraButens T.A.Bypmmucrposa.
Mocksa, «IIpocBemenne» 2014r.
v OcHoBHas 00paszoBarelbHas IPOrpaMma OCHOBHOIO o6iero ob6pasosanus MBOY «COII
Ne23y;
v' Yuebupiii mian MBOY «COIL No23».

DJIEKTUBHBI KypC TIO3BOJUT CHUCTEMAaTHU3MPOBATh W YIIYOWTHh 3HAHUS YYalIMXCA 10
pa3IMYHBIM pa3jieNaM Kypca MaTeMaTHKH OCHOBHOMW IIKOJIBI (apudMeTHKe, anredpe, CTaTUCTUKE U
TEOPUU BEPOSTHOCTEHN, TEOMETPHH).

Llesab 3/1eKTHBHOIO Kypca: cucTeMaTH3alus 3HAaHUH U CLIOCOOOB JIEATENbHOCTH YYaIuXcs
Mo MaTeMaTHKe 3a Kypc 5-9 kiaccoB, mMOAroToBKa oOyuaromuxcs 9 kjacca K rocyJapCTBEHHOMN
(MTOrOBOI) aTTECTALlMU 110 MAaTEMATHKE

OcHoBHBIE 321241 Kypca:
v 0000IINTh W PACUIMPHUTH 3HAHKSI O0YYAFOLIMXCS 110 OCHOBHBIM TEMaM Kypca MaTeMaTHKH 5-
9 xJ1accosB;
OCYIIECTBUTH KOPPEKIIUIO 3HAHUM U CIIOCOOOB ACSITEIHHOCTH YUALUXCS;
(dbopMUpPOBaTH HABBIKM CAMOKOHTPOJIS B XOJIE pPEUICHUS 3aaHHIi;
pa3BUBaTh HABBIKW WHAMBHUIYaJIbHOU U TPYIIIOBOH GopM pabOTHL.

AN

B yueOHOM 1uTaHe Ha M3y4deHHUE MpakTHKymMa B 9 Kiacce oTBOAMTCS 1 yac B HEAEIIO, BCETO
- 34 gaca B rog.

YMK:

1. Maremaruka 9 knacc, 30 TectoB o HoBomy tany OI'D 2020

2. Harnspnas reomerpusi 9 Kiacc, OmOpHbIE KOHCTIEKTHI.

3. l'eomerpus. 7-9xmacchl: yueOHUK 1 001eo0pa3oBarenbHbIX yupexaeHui/ JI.C. AranacsH,
B.®. byry3o0B u 1p.

4. Anrebpa. 9 ximacc: yaeOHUK A1t 00pa30oBaTebHBIX Opranu3anuii/ A45
FO.H. Makapsrues, H.I. Munatok u np.

H.nalmpyeMble NpeaAMETHBIC PE3yJabTAaThl OCBOCHHSA 3JICKTHBHOI'0 Kypca

BoimyckHuk Haydyutcess B 7-9 kJjaccax (Ans HMCHONBb30BaHHMS B TOBCEIHEBHOM KHU3HU H
o0ecriedeHuns BO3MOXKHOCTH YCIEIIHOTO MPOIOJKEHUs 00pa30oBaHus Ha 0a30BOM YPOBHE)
DJ1eMEeHTHI TEOPHUH MHOKECTB H MATEMATHYECKOI JIOTUKH

e OmepupoBaTh Ha 0a30BOM ypOBHE MOHATHUSMHU: MHOXECTBO, AJIEMEHT MHOKECTBA,
IIOAMHOXKECTBO, HpI/IHaI[JIe)KHOCTB;

®  337aBaTh MHOXXECTBA MEPEUUCICHUEM UX AJIEMEHTOB;

® HAXOAUTh NepeceucHue, 00bEAMHCHHIE, TTOJJMHOKECTBO B MMPOCTEHIIINX CUTYAIUsX;

e omepupoBaTh Ha 0a30BOM YpPOBHE TOHATHIMH: OIPEICICHUE, aKCHOMa, Teopema,
JI0Ka3aTeJIbCTBO;

® [IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI ISl HOATBEPIKICHUS CBOUX BBICKA3bIBAHUM.
B noBcenHeBHOM KU3HU U NIPU U3YyYEeHUH JPYTrUX MPeIMETOB:

L] HCIIOJIB30BAaTh T paq)nquKoe HpGILCTaBJIeHI/Ie MHOXECTB JId OIINCaHUs peaJIBHBIX
IIPOLIECCOB U SIBJICHUH, IPH PELICHUH 3a/1a4 JPYTUX YUEOHBIX MTPEIMETOB.
Yucaa



e OmepupoBaTh Ha 0a30BOM YpOBHE MOHATHIMH: HaTypaJbHOE YHCIIO, ILIEJI0€ YHUCIIO,
OOBIKHOBEHHasl JpoOb, JecATHYHas JpoOb, CMEIIaHHasg JpoOb, palMOHAIbHOE YHUCIIO,
apuMETHYECKUI KBAPATHBI KOPEHB;

®  UCHOJIb30BaTh CBOMCTBA YKCEI U MPaBUJIA ACHUCTBUIN MTPU BBIIOJHEHUU BBIYUCIICHUI;

®  HCMNOJB30BaTh MPU3HAKKU IETUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U
PELICHNH HECIOXKHBIX 3a]1a4;

®  BBHINOJHATH OKPYIJIICHUE PALIMOHATBHBIX YHCET B COOTBETCTBUU C MPABUIIAMH;

®  OLICHMBAaTh 3HAYEHUE KBAJAPATHOI'O KOPHS U3 MOJOKUTEIBHOTO 1IEJI0r0 YUCIa;

®  pacro3HaBaTh pallOHAJIbHBIE U UPPALIMOHAIBHBIE YNCIIA,;

®  CpaBHUBATH YHCIA.

B noBceHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEAMETOB:

®  OILICHMBATh PE3YJbTATHI BEIUUCICHUN MIPU PEIICHUN MTPAKTUYECKUX 33]1a4;

®  BBHINOJHATH CPABHEHHE YMCEN B PEATIbHBIX CUTYaLUAX;

®  COCTaBJIAITh YHCIJIOBBIE BBIPAKEHHUS TMPU PEHICHUW TPAKTUUYECKUX 3a/ad U 3aJad u3
JIPYTUX y4EOHBIX MTPEIMETOB.

ToxnecTBeHHBIE TPeoOpa3oBaHUA

e BrINMOMHATH HECIOXKHBIE MPEOOpa3oBaHUsS Il BBIYUCICHUS 3HAYEHUW YHCIIOBBIX
BBIDOKEHHM, COIEpXKAIIMX CTENEHW C HaTypallbHBIM [OKa3aTeleM, CTENEeHH C IENIbIM
OTpULIATEIbHBIM MOKA3aTEIEM;

®  BBINOJHATH HECIOXKHBIE NpPeoOpa3OBaHUsl ILENbIX BBIPAKECHUN: pacKphIBaTh CKOOKH,
MPUBOJIUTH MOAOOHBIE ClIaraeMble;

®  UCHOJb30BaTh (HOPMYJBI COKpPAIIEHHOI'0 YMHOXEHHUS (KBagpaT CYMMBbI, KBaapar
Pa3HOCTH, Pa3HOCTh KBAJIPATOB) JJISl YIIPOIICHUS BEIYUCICHUN 3HAUCHUI BBIPAXKCHU;

®  BBINIOJNHATH HECIOXKHBIE MPEoOpa3oBaHUs  JIPOOHO-TMHEHHBIX  BBIPAKCHHUNA |
BBIPAKEHHUM C KBAJPATHBIMU KOPHSIMH.

B noBceHeBHOM KU3HM U MPU U3YYECHUH IPYTUX NPEAMETOB:

®  TIOHMMAaTh CMBICI 3alMCH YKCJIa B CTAHAAPTHOM BUJIE;

e  onepupoBaTh Ha 6a30BOM ypOBHE MOHSATUEM «CTaHAAPTHAS 3aMICh YUCIAY.
YpaBHeHUsS M HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpPOBHE IOHATUSMHU: DPABEHCTBO, YHMCIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YpPAaBHEHUS, PELICHUWE YpPAaBHEHMs, YHUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelIeHIEe HEPABEHCTBA;

MIPOBEPSTH CIPABEIITUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
peliaTh JIMHEMHbIE HEPAaBEHCTBA U HECTIOKHBIE HEPABEHCTBA, CBOASIIMECS K JTMHEHHBIM;
penaTh CUCTEMbI HECTIOKHBIX JINHEUHBIX YPAaBHEHH, HEPABEHCTB;
MIPOBEPSTH, ABJISAETCS JIM JAHHOE YHUCIIO PEIICHUEM ypaBHEHUs (HEpaBEHCTBA);
peniaTh KBaJipaTHbIC YpaBHEHUS 110 GOpMYIie KOPHEH KBaIpaTHOTO YPAaBHEHHS;
e  1300paXkaTh pEIICHUS] HEPABEHCTB M UX CHCTEM Ha YKCIOBOM MPSIMOM.
B noBceHeBHOI KU3HM U MPU U3YYEHUH IPYTUX NPEAMETOB:

® COCTaBJIATh M pEIIaTh JIMHEWHBIC YPAaBHEHMs IPU PELICHUM 337a4, BO3HUKAIOUIUX B
JIPYTUX Y4eOHBIX MpeaMeTax.

DOyHKIUHT

e Haxomuth 3HaueHre QYHKIUU MO 3aJaHHOMY 3HAYEHHUIO apryMEHTa;

® HAXOQUTh 3HAUCHUE aApPryMEHTa IO 33JaHHOMY 3HAYCHWIO (PYHKIUU B HECIONKHBIX
CUTYaIHsIX;

e  oOmpeAensaTh MOJOKEHHE TOYKU [0 €€ KOOpJAMHATaM, KOOPAMHATHI TOYKH IO €€
MIOJIO’KEHUIO HA KOOPANHATHON MJIOCKOCTH;

e 10 rpaduKy HaxoIuTh 0OJACTh OMpEENIeHUs, MHOXKECTBO 3HAUCHUM, HYTU (QYHKUHUH,
MPOMEXKYTKA 3HAKOMOCTOSHCTBA, IPOMEXKYTKH BO3pAacCTaHHWsl M YOBIBaHHS, HauOoIbllIee W
HauMCHbIIIee 3HAYCHHS (PYHKIINN;

®  CTpouTh IpaduK TMHEHHOU PYHKITUY;



®  MPOBEPSATH, SIBISIETCA JHU NaHHBIA Tpaduk rpaduxoMm 3amaHHONW (HYHKIUU (JTUHEHHOM,
KBaJ[paTHYHON, OOpAaTHOM MPOITOPIIMOHAIEHOCTH);

e omnpeneniaTh MPUOIMKEHHbIE 3HAUYEHUsS KOOPAMHAT TOYKU TMepecedeHusl rpadukos
G yHKIHI;

e  omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMH: ITOCIIEIOBATEILHOCTD, apu(MeTnieckas
MPOrpeccHsi, FeOMETpUIecKasi POrpeccus;

e pemarb 3aJadyd HAa TPOTPECCHH, B KOTOPHIX OTBET MOXET OBITh TONY4YeH
HEIOCPEICTBEHHBIM TTOICUETOM 0e3 puMeHeHUs (hopmy.
B noBceHeBHOI KU3HHU M NIPH U3YYEHHH APYTUX NPeIMETOB:

®  UCNONB30BaTh rpaMKu peasbHBIX MPOIECCOB W 3aBHCUMOCTEH [UIS ONpPENENCHUs MX
CBOMCTB (HanOONBIINE U HAUMEHBIIINE 3HAYCHUSI, TPOMEKYTKH BO3pACTaHUS U YOBIBaHUS, 00J1aCcTH
MOJIOKUTENBHBIX U OTPUIATEIBHBIX 3HAYCHHUH U T.11.);

®  UCIOJIb30BaTh CBOMCTBA JIMHEHHOW (PYHKIIMU U ee rpaduK MpU PEIICHUH 3aJad U3
JIPYTUX Y4EOHBIX MTPEIMETOB.
CTaTHCTHKA U TeOPHUA BePOSITHOCTEH

e lIMeTph npeacTaBlieHUE O CTATUCTHUECKUX XapaKTEPUCTUKAX, BEPOSTHOCTU CIy4yallHOrO
COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

e pemarph MpoCTellre KOMOMHATOPHBIC 3a/1a4d METOJOM IPSMOTO W OPraHM30BaHHOIO
nepebopa;

®  MpEJCTaBIATH JaHHBIC B BHJIE TAOIUII, TUarpamm, rpaduKos;

e  yuTaTh HHGOPMALIHIO, TIPEJICTABICHHYIO B BUE TaOIHUIIbI, TUarpaMMBbl, Tpaduka;

®  ONpeneNnsITh OCHOBHBIE CTATUCTUYECKHE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OIICHWBATH BEPOSTHOCTH COOBITHS B MIPOCTEHIIINX CITydasx;

®  UMETh IIPEJCTABICHUE O POIHU 3aKOHA OOJNBIINX YHCEN B MACCOBBIX SIBICHUSX.
B noBceHeBHOIM KU3HM U TIPH U3YYEHUH IPYTUX MPEIMETOB:

®  OIICHUBATh KOJUYECTBO BO3MOXKHBIX BAPHAHTOB METOJIOM Iepedopa;

®  HMETh IIPEJCTABJICHUE O POJIU MPAKTUYECKU JOCTOBEPHBIX U MAIOBEPOSTHBIX COOBITHH;

® CpaBHUBATh OCHOBHBIE CTATHCTUYECKHE XApAaKTEPUCTHKH, IMOJyUYEHHBIE B IpOIEcce
peleHus MPUKIATHON 3a]aul, U3YUYECHUS PEabHOTO SIBJICHUS,

®  OICHUBATH BEPOSTHOCTH PEATHLHBIX COOBITUH U SIBJICHUW B HECIIOKHBIX CUTYaITUSX.
TexcTroBBIC 32a024H

e Pemate HeCIOXHBIE CIOKETHBIE 3aJauydl pa3HBIX THUIIOB Ha BCEe apu(METHUYECKHE
e CTBUS,

®  CTPOUTH MOJIENb YCIOBUS 33[1a4H (B BUJIE TAOIHIIBI, CXEMBbI, PUCYHKA WU YPaBHEHHSI), B
KOTOPOH JTaHBl 3HAYEHUS JBYX W3 TPEX B3aWMOCBSI3aHHBIX BEJIWYHH, C IIETBIO TOMCKA pEIICHUS
3aJauu;

®  OCYLIECTBIISITH CIIOCOO MOMCKA PEIIeHUs 33Jaui, B KOTOPOM PacCyKJICHHE CTPOUTCS OT
yCJIOBHUS K TPEOOBAaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJIATH IJIaH PEIICHUS 3aauu;

®  BBIJCIATH ATAIBI PEIICHHUS 3a/1a4H;

®  HHTEPIPETUPOBATH BHIUMCIUTEIbHBIC PE3YNbTaThl B 33/1a4e, UCCIEA0BATh MOIyYEHHOE
peleHue 3a1a4u;

e 3HATh Pa3JIMYMe CKOPOCTEeH OObEKTa B CTOsIUEH BOJE, MPOTUB TEUEHUS U MO TEUCHUIO
peKu;

e  pemarb 337aYd Ha HAXOXKJCHUE YACTH YKCIIA U YHCIIA TIO eT0 YacTH;

e  pemiarth 337a4d pa3HBIX THUMOB (Ha pabOTy, HA MOKYNKU, Ha ABM)KEHUE), CBA3BIBAIOIINX
TPH BEIMYMHBI, BBIJICIATH 9TU BEIUYNHBI U OTHOILICHUS MEXKy HUMU;

®  HAXOIUTHh MPOIEHT OT YHCJA, YUCIIO MO TPOIEHTY OT HEro, HaXOIUTh MPOICHTHOE
CHU)KEHHE WJIH MPOLIEHTHOE MOBBIIIICHUE BETUYHUHBI;

®  pemarb HECIOXKHBIC JIOTHIECKUE 33/1a4l METOJIOM PaCCyKICHUH.
B noBceHeBHO KU3HHU M TIPH M3YYEHHHU APYTUX NPeIMETOB:

®  BBIIBUTATh THIIOTE3Bl O BO3MOXKHBIX MPENEIbHBIX 3HAYCHUSX HCKOMBIX B 3a/1adye
BEJIMYUH (A€7aTh PUKUJIKY).



BhINyCKHUK MOJY4YUT BO3MOKHOCTH HAYYUTHCS B 7-9 Kilaccax Ui o0ecrneyeHus
BO3MOSKHOCTH YCHELIHOT0 MPOJA0JIKeHNsI 00pa30BaHusi HA 0A30BOM ypOBHeE
JJIeMEHTBI TEOPHUH MHOXKECTB H MATEMATHYECKOM JIOTUKH

e  Onepuposamv  NOHAMUAMU:  OnpedeleHue, meopemd, aKCUuomda, MHOHCECMEO,
Xapakxmepucmurku MHONCECMEd, JJeMeHm MHOJNCeCmed, Nycmoe, KOHeuHoe U OecKOHeuHoe
MHOHCECB0, NOOMHONCECNEO, NPUHAOTIEHCHOCTb, BKIIOUEHUE, PABEHCIBO MHOMCECTNE;

®  U300pascamv MHOHCECMBA U OMHOULEHUE MHONCECE C NOMOWbIO KpYy208 Junepa,

®  onpeodenimv NPUHAONEHCHOCMb IIEMEHMA MHONCECma8Y, 00beOUHEeHUI0 U NepeceyeHuro
MHOJICECE;

®  3a0a6amb MHONCECMBO C NOMOULIO NEPEeYUCTIeHUs INEMEHMO8, CI0BECHO20 ONUCAHUSL

®  0onepuposamv NOHAMUAMU: BbICKA3bIGAHUE, UCMUHHOCMb U JIOHCHOCTb 8blCKA3bIGAHUS,
ompuyanue 8blCKA3bl8aAHUI, ONePayul Hao 8bICKA3bLIGAHUAMU: U, UIU, He, YCII08HblE BbICKA3bIBAHUS
(umnauxkayuu),

®  CMpOUmMb BbICKA3LIBAHUSA, OMPUYAHUSL 8bICKA3bIBAHUII.
B noBceHeBHOM KU3HHU U TIPH U3YYEHUH APYTUX MPeIMETOB:

®  Ccmpoumbs YenouKku yMO3aKatOYeHUll Ha OCHOBe UCNOIb308AHUS NPABGUIL JIOSUKU,

®  UCNONB308AMb  MHOJCECBA, ONEpayuu ¢ MHOJMCecCmeamu, ux ezpaguueckoe
npeocmasienue 0Jisi ONUCAHUS PealbHbIX NPOYECCO8 U ABIEHULL.
Yucaa

e Onepuposamvb NOHAMUAMU: MHOHNCECME0 HAMYPANbHBIX YUCET, MHONCECMBO UYeblX
yucen, MHONCECMBO PAYUOHANbHLIX YUCeN, UPPAYUOHANbHOe YUCIO, KEAOPAMHbIL KOpPEeHb,
MHOJHCECBO OeliCNEUMENbHBIX YUCET, 2e0MeMpPUiecKas UHmepnpemayus HAmypaibHulX, Yeblx,
PAYUOHATILHBIX, OEUCMBUMENbHBIX YUCET;

®  NOHUMAMb U OOBACHAMb CMBLCI NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCIA,

®  GLINOIHAMb GLIYUCIEHUS, 6 MOM HYUCIe C UCHONb308AHUEM NPUEMO8 DPAYUOHATbHBIX
BbIYUCTICHULL,

®  BBLINOJHAMYb OKPY2IEHUE PAYUOHANLHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  Cpasnusamv payUoHAIbHbIE U UPPAYUOHATbHBIE YUCTA,

®  npedcmasiams payuoHalIbHOe YUCIO 8 8Ude 0eCAmudHol Opoou

®  YNopa0ouUBAMb YUCIA, 3ANUCAHHBLE 8 8UOE 0OLIKHOBEHHOU U 0eCAMUYHOU OpoOU,

o naxooums HO/ u HOK yucen u ucnonv3o8ams ux npu peuieHuu 3a0au.
B noBceHeBHOI “KU3HH U TIPH U3YYEHUH APYTUX NPeIMETOB:

®  npuMeHsAMb NPABUILA NPUOIUINCEHHBIX BbIYUCTICHUL NPU peUuleHUU NPAKMUYecKux 3a0a4 u
peweHuu 3a0ay 0pyaux y4eOHbIX npeomMemos;

®  BBLINOIHAMb CPABHEHUE Pe3YIbMAMO8 BbIYUCTIeHUL NPU pelleHUul NPaKmu4ecKux 3a0a,
8 MOM HUCIe NPUOTIUNCEHHBLX BbIUUCTICHUL,

®  CcOCMasnAmb U OYEHUBAMb YUCTIO0BbLE BbIPANMCEHUS NPU PEUEHUU NPAKMUYECKUX 3a0ay U
3a0a4 u3 Opyaux yueOHvlx npeomMemos,

®  3anucvleamv U OKPY2IsiMmb YUCI08ble 3HAUEHUS PealbHbIX 8eIUYUH C UCHOIb308AHUEM
DA3HBIX CUCTEM USMEPEHUSL.
ToxnecTBeHHbIE Pe0OPA30BAHUS

e Onepuposamv NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AMeNeM, CImeneHu ¢ Yeabim
OmMpuyamenbHuiM NOKA3amenem,

®  GLINOIHAMb NPeodPA308AHUSA  YENbIX — BbIPANCEHUN. Oelcmsus ¢ OOHOYIEeHaMU
(cnodcenue, GvluumaHue, YMHOXNCEHUE), OEUCMBUs C MHO2OYIEHAMU (CNOJICEeHUe, BblYUMAHUE,
VMHOOICeHUe);

®  GLINOIHAMb PA3NONACEHUE MHO20YUICHO8 HA MHONCUMENU OOHUM U3 CHOCOO08: 8blHeCeHUe
3a CKOOKY, 2pynnupoeKa, UCnOIb308anue Popmyi COKPAUEHHO20 YMHONCEHUSL,

®  gulOenAMb K8AOPAmM CYMMblL U PAZHOCMU OOHOYICHO8;

®  pacKknaovleamsv Ha MHONCUMENU K8AOPAMHbII  MPeXUieH,



®  GHLINOIHAMb NPeodPA306AHUST  BLIPANCEHUL,  COOEPHCAWUX CMENeHU C  Yelblmu
OMPUYAMENbHBIMU ~ NOKA3AMENAMY, Nepexooums Oom 3anucu 6 6uoe CMeneHu ¢ Yelblm
OMpUYaAmenbHblM NOKA3amenem K 3anucu 8 sude opoou,

®  GLINOIHAML  NPeobpaz06anus  OPOOHO-PAYUOHANLHBIX — BbIPAINCEHUU:  COKpAWeHUe
Opobetl, npugedenue anreebpauyeckux Opoobeli K odOwemy 3HAMEeHaAmeno, ClodCeHue, YMHOJNCeHUe,
OenleHue aneebpauveckux Opooel, 6036edeHUe aneeoOpautecKol opoou 6 HAMyparbHyl U Yeaiyio
OMPUYAMETLHYIO CIENeHb,

®  BBINOIHAMb NPEO0OPAZ0BAHUSL BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbIE KOPHU,

o gwIdenAMb KEAOPAm CYMMbL UNU PAZHOCMU O8VUICHA 8 BbIPANCEHUSX, COOEPHCAUUX
K8aOpammbvie KOPHU,

®  BBINOJHAMb NPEOOPAZ0BAHUSL BLIPANCEHULL, COOEPAHCAUUX MOOYTb.
B noBceHeBHO KU3HHU M TIPH U3YYEHHHU APYTUX MPeIMETOB:

®  BBLINOIHAMb NPeoOPA308aHUA U OUCMEUs C YUCIAMU, 3ANUCAHHBIMU 8 CMAHOAPMHOM
suoe;

®  BBLINOIHAMb NPEOOPA30BAHUS AN2eOPAUYECKUX BbIPANCEHUL NPU PeUleHUU 3a0ay Opyaux
VUeOHbIX NPeOMemos.
YpaBHeHUs M HEPABEHCTBA

e Onepuposamsv nousmuaMuU: YpasHeHUe, HepaABeHCME0, KOPeHb YPAGHEHUs, peuleHue
HepaseHCcmed, pPABHOCUNIbHbIe YPABHEHUs, 001acmb onpeoeiienus YpasHeHus (Hepasencmed,
cucmemvl YpaGHeHULl Ul HEPABEHCME),

®  pewams JNUHelHble YPABHEHUS U YPAGHEHUs, C800UMble K JUHEUHbIM C HOMOWbIO
MONCOeCMBEHHbIX NPeodPa308aHULL,

®  pewams K6AOpamHvle YPAGHeHUs U YPAGHEHUs, C800UMble K KBAOPAMHBIM C NOMOWbIO
MOACOECMBEHHBIX NPEOOPAZ0BAHULL,

®  pewamsb OPOOHO-TUHEUHbLE YPABHEHUS,

* pewamv  npocmeiiwue  uppayuonanvHvle — ypaswenus.  euda [ f(x)=a,

JE()=yo(x);

®  pewams ypasHeHuUs 8U0A x"=a ;

®  pewiams ypasHeHUs CNOCOOOM PA3NIOHCEHUSL HA MHONCUMENU U 3AMEHbL NePEeMEHHOU,

®  UCNONL308aAMb MEMOO UHMEPBANO8 Ol pPeuleHUss Yeivlx U OpPOOHO-PAYUOHATbHBIX
HepaseHcmae,

®  pewams TUHElHble YPAGHEHUs U HEPABEHCNBA C NAPAMEMPAMU,

®  pewams HeCI0NCHbLE KBAOPAMHbLE YPAGHEHUSL C NAPAMEMPOM,

®  pewlams HeCNONHCHbLE CUCTNEMbL TUHEUHBIX YPABHEHULL C NAPAMEMPamu,

®  pewams HeCI0NCHbIE YPABHEHUS 8 YEIbIX YUCILAX.
B noBceHeBHO “KU3HHU U TIPH U3YYEHUH APYTUX MPeIMETOB:

® cocmaeiameb U pewams JUHEUHble U KEAOPAMHble YPAGHEHUs, YPAGHEHUs, K HUM
C8OO0sAUUECS, CUCTEMbl TUHECUHbIX VPAGHEHUU, HEPABEHCME NPU PeuleHUuu 3a0ay Opyeux y4eOHbuIX
npeomemos;

®  BLINOIHAMb OYEHKY Npagoonoododusi pe3yibmamos, NOAYYAeMblX Npu  peuleHuu
JIUHEIHBIX U K8AOPAMHBIX YPAGHEHUI U CUCTEM JIUHEUHbIX YPAGHEHUL U HEPABEHCME NPU PeuleHUl
3a0a4 Opyaux yueOHblx nPpeomMemos,

®  gwlOUpamb COOMBEMCMBYIOuWUe YPAGHEHUs, HePAGeHCMEd U UX CUcmemvl OJis
COCMABIeHUsL MaAMeMamuyeckol Mooenu 3a0aHHOU PeaibHOL CUMYAYUU UlU NPUKIAOHOL 3a0a4ll;

®  yMemb UHMEPNPEMUPOBAMsb NOJYYEHHbIN NPU peuleHUU YPAGHeHUs, HEPABEHCMEA UlU
cucmembl pe3yibman 6 KOHMeKcme 3a0aHHOU PeaibHOU CUMYayuu il RPUKIAOHOU 3a0ayul.
DOyHKIUHA

o  Onepuposamv NOHAMUAMU. QYHKYUOHAILHASL 3AB8UCUMOCL,  (DYHKYUS, 2papux
@yHKyuu, cnocobvl 3a0anus GYHKYUU, apeyMeHm u 3Hadenue QyHkyuu, obaacmos onpeoeieHus u
MHOJCECB0  3HAYeHUU  (QYHKYuu, HYIU  QYHKYuY, NpoMedCymku  3HAKONOCMOAHCMEA,
MOHOMOHHOCMb (YYHKYUU, YeMHOCMb/HeUemHOCHb DYHKYUU,




e cmpoums epaguxu JIUHEUHOU, K8AOpamuiHo @yHryui, obpammoi
k
NPONOPYUOHATLHOCIU, PYHKYUU 8UOA: Y = a+—b v y=~x,y=%x, y=|x;
X+

® Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNOTL308AMb NpPeobpa30eaHus 2epaguxa
ynxyuu y=Ff(X) onsa nocmpoenus epagpuxoe pynxyuii y — af (kx +b)+c ;

® cocmaename YpPAasHeHust NPSAMOU N0 3A0AHHbIM YCIO0GUAM. NPOXOOswel uepes 08e
MOUKU C 3A0AHHBLIMU KOOPOUHAMAMU, NPOXOOsauel yepe3 OaHHYI0 MOYKY U NApAIelbHOU OAHHOU
NpPAMOU;

® uccredosamsv pyHKyUIO No ee epagpuxy;

®  HAXOOUMb  MHOMCECMBO  3HAYEHUl, HYIU,  NPOMENCYMKU  3HAKONOCMOAHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU (DYHKYUU,

®  onepupogamv NOHAMUAMU. NOCIE008AMENLHOCMb, aApUpMemuieckas npopeccus,
2eoMempuyeckas npozpeccusl,;

®  pewams 3a0auu HA APUPGMEMUYECKVIO U 2eOMEMPULECKYIO NPOCPECCUIO.
B noBceHeBHO KU3HHU U TIPH U3YYEHHHU APYTUX MPeIMETOB:

®  ULIIOCMPUPOBAMb C NOMOWBIO 2PAPUKA PEANbHYIO 3A8UCUMOCHb UL NPOYECC NO UX
Xapakxmepucmuxam,

®  UCNOIB308aMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU DYHKYUU NpU peueHuu 3a0ay u3
Opyeux yueonvix npeomemos.
TexcroBble 3a1a4u

e Pewamb npocmule u CLONCHbIE 3A0a4U PA3HBIX MUNOS, A MAKICe 3a0aiu NOBbIUEHHOU
mpyoHocmiu,

®  UCNONB308aMb pA3HBIE KPAMKUE 3ANUCU KAK MOOENU MeEKCMO8 CLONCHBIX 3a0ay OJis
NOCMPOeHUs NOUCKOBOU CXeMbl U peuleHUs 3a0ay,

®  pasziuuames MoOeib MeKcma U MoOelb peuwleHuss 3a0ayu, KOHCMPYUposams K OOHOU
MOOenu peueHusi HeCI0M4CHOU 3a0ayu pasHvle MoOeaU meKcma 3a0a4u;

®  3HAMb U NPUMEHAMb 00a cNOCObA NOUCKA peuleHust 3a0ay (0m mpedosaHus K yCi08Uo
U om yciosus K mpebo8aHuro);

®  MOOeNUPOBAMb PACCYHCOEHUs NPU NOUCKe PeuleHUs 3a0ay ¢ NOMOWbIO 2pagh-cxembl,

®  gblOeNAMb IMANbL peulenUsl 3a0aiu U CO0ePIUCAHUE KaH 020 IMand;

®  yMemb GbIOUPAMb ONMUMATLHLIIL MemoO peuleHus 3a0a4u U OCO3HABAMb 6bl00p
Memooa, paccmMampueamv pasiuyHble Memoobl, HAXOOUMb pa3Hble peuleHus 3a0adu, eciu
B03MOJICHO;

®  QHATU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUY 3a0al;

®  GLINOIHAMb PA3IUUHbIE NPeoOPA308aAHUSA NPEONONHCEHHOU 3aA0ayl, KOHCMPYUPOSAmb
HO8ble 3a0a4u U3 OAHHOU, 8 MOM Yucie oopammbvie;

®  UHMEPNPeMUPOBamMb  GbIUUCIUMENbHbIE — Pe3VIbmamvl 8  3a0aye, UCCIed08amb
HOJYYEHHOe peulenue 3a0ayu;

®  AHATUBUPOBAML BCEBOIMONCHBIE CUMYAYUU B3AUMHOCO PACNONONCEHUS 08YX 0OBEKMO8
U UBMEHeHUe UX XAPAKMEPUCMUK NPU COBMECHMHOM OBUICEHUU (CKOPOCMb, 8PeMs, pacCcmosiHue)
npU peweHuy 3a0ay Ha O08udiceHue 08yX 00bEeKMo8 KAk 6 OOHOM, MAaK U 6 NPOMUBONOJIONCHBIX
HanpasieHusx;

®  UCCIe0068amb BCEBO3MOICHBIE CUMYAYUU NPU peulenul 3a0a4 Ha O08UdICEHUe NO peke,
paccmampusams pazuvie CUCHEMbl OMcyema;

®  pewams pazHOOOPA3HbLE 3a0AUU «HA YACMUY,

®  pewamb U 000CHOBLIBAMb C8OE peuleHue 3a0ay (8bl0eNamb MaAmemMamuiecKyo 0CHO8Y)
HA HAXO0JCOeHUe YACMU YUCTA U YUCAA NO €20 YACMU HA OCHO8€ KOHKPEMHO20 CMbICAd OpoOuU;

®  0co3Hasamv U 00BACHAMb UOCHMUYHOCMb 3A0a4 PA3HBIX MUNO08, CEA3bLBAIOWUX MPU
BeNUYUHbL (Ha pabomy, HA NOKYNKU, HA OBUJICEHUE), BblOeNAmMb MU GeIUUUHbL U OMHOUEHUS
MedHCOY HUMU, NPUMEHSAMb UX NpU peuleHuu 3a0ay, KOHCMPYUposamv cobOCmeeHHble 3a0au
VKA3AHHBIX MUNOS;

®  g1ademv OCHOBHbIMU MEMOOAMU PeulenUs 3a0ay Ha CMeCU, CNA8bl, KOHYEHMPayuu,



®  pewams 3a0ayu HA NPOYEHMbL, 8 MOM YUCTe, CLONCHbIE NPOYEHMbL ¢ 0OOCHOBAHUEM,
UCNONBL3YS PaA3HBLE CNOCOObI;

®  pewams ocutecKue 3a0ayi pasHbIMU CHOCOOAMU, 8 MOM YUcie, ¢ 08YMsS OIOKAMU U C
mpemsi O10KaMU OAHHBIX C NOMOWBIO MAOAUY,

® pewams 3a0auu N0 KOMOUHAMOpUKE U Meopuu 6epOsIMHOCMeEl HA OCHOBe
UCNONb308AHUS U3VUEHHBIX MEMOO08 U 0OOCHOBLIBAMb PeUleHUE,

®  pewams HeCNONHCHbLE 3a0ad NO MAMEMAMUYECcKol CIMamucmuke;

®  0g1ademb OCHOBHLIMU MEMOOaMU DeuleHUsl CIOJHCeMHbIX 3a0ay. apupmemuyeckutl,
aneebpaudeckuti, nepebop apuanmos, ceomempudeckull, epaguueckutl, NPUMeHsAMb UX 8 HO8bLX NO
CPABHEHUIO C U3VYEHHbIMU CUMYAYUSIX.
B noBceaHeBHOI *KH3HH M MPH U3YYE€HUH IPYTUX MPEIMETOB:

® gwidenAmb NpU peuwleHuu 3a0ay XapakmepucmuKu paccmampueaemoll 6 3adaue
cumyayuu, OmiuyHvle OMm pedbHuIX (Mme, Om KOMOPbIX aOCMpacuposaiucs), KOHCMpYupo8ams
HOBble CUMYayuu ¢ YY4emom 3DMux Xapakmepucmuk, 6 YACMHOCMU, NpU peuwleHuu 3a0ai Ha
KOHYEeHmpayuu, y4umuléams HIOMHOCMb Geljecmea,

®  pewams U KOHCMPYUPOBAMb 3A0AYU HA OCHOBE PACCMOMPEHUS PEAlbHbIX CUMYayull, 8
KOMOPbIX He mpedyemcst MOUHbll GbIUUCTUMENbHBLU Pe3YIbmam,

®  pewams 3a0auu HA OBUINCEHUE NO peKe, PACCMAMPUBASL PA3HbIe CUCMEMbl OMCYemd.
CraTtucTHKA M TEOPUA BEPOSITHOCTEH

e Onepuposamsv NOHAMUAMU: CMONOYAmMblE U KPY208ble OUASPAMMbL, MAOIUYbL OAHHDIX,
cpednee apugpmemuyeckoe, MeOUana, HAuboOabUWee U HAUMeHbUulee 3HAYeHUs 8blOODKU, PA3MAX
8b1O0PKU, OUCNEPCUsL U CMAHOAPMHOe OMKIOHeHUe, CIVYAUHASL UBMEHYUBOCb,

®  u38IEeKAmMb UHDOPMAYUIO, NPeOCMABIeHHYI0 8 MAbIUYAxX, Ha OUAzPamMMax, cpaguxax;,

® cocmagiame mabauysbl, CMPOUMsb OUACPAMMBL U 2PAPUKU HA OCHOBE OAHHBIX,

® onepupoeamv NOHAMUAMU. HAKMOPUANL YUCLA, NEePeCMAHOBKU U  COYEMAaHUs,
mpeyeonvruk Ilackans,

®  NpUMEHSIMb NPABUILO NPOU3BEOCHUS NPU PEUUEHUU KOMOUHAMOPHBLX 3a0a4;

®  onepupoéamv NOHAMUAMU: CIAVYAUHBIL ONbIM, CAYYAUHLIUL BbIOODP, UCHbIMAHUE,
aNeMeHmapHoe  CiyyaliHoe codbvimue (UCX00), Klaccuyeckoe onpeoeneHue  8eposmHOCmU
CYHAUHO20 CODbIMUSL, ONEPAYUU HAO CYUAUHBIMU COOBIMUAMU,

®  npedcmasiaAmeb UHPOPMAYUIO C NOMOUWBIO KpY2os Diliepad;

®  pewams 3a0ayu HA BLIYUCTIEHUE BEPOSIMHOCIU C HOOCYENOM KOIUYECMBA 6APUAHMNOE C
HOMOWBIO KOMOUHATNOPUKU.
B noBceaHeBHOM KU3HHU M TIPH U3YYEHUH APYTUX MPeIMETOB:

®  u3GIEKAMb, UHMEPNPEMUposams 1 npeobpazoeviéams UHGOPMAYUIO, NPeOCMaBIeHHYIO
8 mabauyax, Ha OUAspPamMmax, epapuKkax, Oompaxicarwyro ceOUCMEA U XapaKmepucmuKku pedaibHblx
npoyeccos u A6ieHull,

® onpedenamv  CMAMUCMUYECKUE  XAPAKMEPUCMUKU  6bIOOPOK  NO  mabauyam,
ouazpammam, epapuram, BbINOIHAMb CPABHEHUE 8 3ABUCUMOCIIU OM YelU peuleHUs 3a0adu;

®  OYeHUBamMb 8ePOSIMHOCHIL PEAIbHBIX COOLIMULL U S6TIeHULL.
Hcropus MmaTteMaTHKH

o Xapakmepuzoeamv 6KIAO bLOAIOWUXC MAMEMAMUKO8 8 pa3eumue Mamemamuxy u
UMBIX HAYYHBIX 0OaaCmel;

®  NOHUMAMmMb Poab Mamemamuru  pazsumuu Poccuu.
MeTtoanl MaTeMATHKH

o lcnonv3ya  usyueHuvie  Memoobvl, NPOBOOUMb  OOKA3AMENbCMBO,  BbINOJHAMD
onpogepoicerue;

®  gbIOUpamMb U3YHEHHbIE MemOoObl U UX KOMOUHAuuu O/l PeuleHuss MamemMamuidecKux
3a0au,

®  UCNOTL308aMb  MAMEMAMUYECKUe 3HAHUSL OISl ONUCAHUS  3AKOHOMepHOCmel 6
OKpyHcaiouelt 0eticmeumenbHOCmu U NPOU38e0eHUAX UCKYCCMEd,

®  npuMeHsMb Npocmeluue NPOCPAMMHbIE CPEOCMBA U INIEKMPOHHO-KOMMYHUKAYUOHHbLE
cucmembl npu peulenuy Mamemamuyeckux 3a0ay.



BoinyckHuk Hayuutcs B 7-9 kiaccax (A MCIONB30BaHUST B TMOBCEAHEBHOM IKU3HU U
obecrieueHus: BO3MOXKHOCTH YCIEIIHOT0 MPOI0JIKEHUs 00pa3oBaHUs Ha 6a30BOM YpOBHE)
I'eomeTpuueckue purypnbi

e  OmnepupoBarh Ha 0A30BOM yPOBHE MOHATHAMHU T'€OMETPHUECKUX QUTYD;

e  u3BJEKaTh MHPOPMAIIHIO O TEOMETPUUECKUX (UTYypax, IPEICTaBICHHYIO Ha YepTeKax B
SIBHOM BHU/IE;

® [pUMEHATh JUIS pEIIeHUS 3a7ad TeoMeTpHYecKHue (aKkThl, €CIH YCIOBUS UX
IPUMEHEHHUS 33aJIaHbl B IBHOU Qopme;

e pemarb 3aJaud Ha HAXOXKJIEHHE T'ECOMETPUYECKHX BEIMYMH M0 oOpa3maM wWin
AITOPUTMAM.
B noBceHeBHO KU3HHU M NIPH U3YYEHHHU APYTUX NPeIMETOB:

®  UCNONb30BaTh CBOWCTBA TE€OMETPHUYECKUX (UTyp s pElIeHHs THUIOBBIX 3ajad,
BO3HUKAIOIIUX B CUTYallUsIX TIOBCETHEBHOM YKU3HHU, 3a]]a4 IPAKTUUECKOT0 COAECPIKAHUS.
OTtHomIeHust

e OmnepupoBarh Ha 0a30BOM YpOBHE IOHSTHSMH: PaBEHCTBO (UTYp, pPaBHBIE (UTYPHI,
PaBEHCTBO TPEYTrOJIbHUKOB, MAPAIIEIbHOCTh IPSIMBIX, IEPIEHAUKYISIPHOCTD MPSMBIX, YTl MEXKIY
OPSAMBIMHU, TIEPIICHIUKYJIISP, HAKIIOHHAS, IIPOEKIIUS.
B noBceIHeBHOI :KM3HU ¥ TPU U3YYEHHUH JIPYIUX PeAMEeTOB:

®  CMONIb30BaTh OTHOUIEHUS MJIs pEIIeHUs TMPOCTEUIINX 3a/4ad, BO3HHUKAIOUINX B
peanbHOM KU3HU.
N3mepennsi u BbIYHCIEHUS

e  BrImonHATh U3MEpEHHe JUIMH, PACCTOSIHUN, BEIMYUH YIJIOB, C TOMOIIBIO HHCTPYMEHTOB
JUIS U3MEPEHHH JUTUH U YTJIOB;

e MpuMeHATh (QOpMyJIbl MepuMeTpa, IUIOMAId U o0beMa, IUIONIAAW TOBEPXHOCTH
OTAETbHBIX MHOTOI'PAaHHUKOB ITPH BBIUMCIIEHUSX, KOT/Ia BCE JAHHbBIE UMEIOTCS B YCIOBUH;

e mpumeHATh Teopemy I[ludaropa, 6a3oBble TPUTOHOMETPHUYECKHE COOTHOIICHUS IS
BBIUMCIICHUS [UTHH, PACCTOSIHUM, TIJIOIaiel B POCTEHIIINX CITydasx.
B noBceHeBHOI KM3HHM M MIPH U3YYeHUH IPYTUX NPeIMETOB:

®  BEHIUMCIIATH PACCTOSHUS HAa MECTHOCTH B CTaHNAPTHBIX CHUTYalHsAX, IUIONIAAA B
MPOCTEUIINX CIydyasX, IPUMEHSITh (POPMYJIIbl B TPOCTEHIINX CUTYAIUSIX B TOBCETHEBHOM JKU3HH.
I'eomeTpnueckne mocTpoeHus

e l300paxkaTb TUINOBBIC TUIOCKHE (UTYpBl U (GUTYPHI B TPOCTPAHCTBE OT PYKH U C
HOMOIIbI0 HHCTPYMEHTOB.
B noBceaHeBHOI :KM3HHU M MPH U3YYeHUH IPYTUX NPeEIMETOB:

®  BBINOJHATH IPOCTEHUIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOAUMBIE B pealbHOM KU3HU.
I'eomeTpnyeckne npeodpa3oBaHus

e  Crpoutph Gurypy, CHMMETPHUYHYIO TAHHOH (UType OTHOCHTEIBHO OCH U TOYKH.
B noBceHeBHO KU3HHU M TIPH U3YYEHHHU APYTUX NMPeIMETOB:

®  DACMO3HABATH JBIKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

®  pacro3HaBaTh CUMMETPHUYHBIE (PUTYPHI B OKPYKAIOIIEM MHUPE.
BekTopbl M1 KOOPAMHATHI HA MJIOCKOCTH

e  OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMH BEKTOP, CYMMa BEKTOPOB, TIPOU3BE/ICHHUE
BEKTOpa Ha YUCIIO0, KOOPAWHATHI HA INIOCKOCTH;

e  OmIpeneNnaTh MPUOIMKEHHO KOOPAMHATHI TOUYKH TI0 €€ H300paKEHUIO0 Ha KOOPIMHATHOU
MJIOCKOCTH.
B noBceHeBHOI KM3HHM M MIPH U3YYeHUH IPYTUX NPeIMeTOB:

®  CIIOJIb30BAaTh BEKTOPHI JJISl PEUICHMs MPOCTEHIIMX 3a7ad Ha ONpPENEICHHUE CKOPOCTH
OTHOCHUTEIBFHOTO JIBUKEHUSI.
Hcropusa MmaTteMaTuKHU

e OnuceBaTh OTIENBHBIC BBIJAIOIINECS PE3yJIbTATHI, MOTYYCHHBIE B XOJIE DPa3BUTHS
MaTeMaTUKH KaK HayKH;



e  3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUH U MX aBTOPOB, B CBSI3HM C OTEYECTBEHHON U
BCEMHUPHON UCTOpHUEH;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccun.
MeTtoabl MaTeMATHKH

e BriOupare mnoaXxonsuIuii W3YYEHHBI METOJ Ul pEUIeHHs] HW3YYEHHBIX THUIIOB
MaTeMaTHYECKUX 3a4a4;

e [IpuBomuTh mNpHUMEpPHl MAaTEMaTHYECKUX  3aKOHOMEPHOCTEM B OKPYXKAIOILIEH
JNEHCTBUTEIBHOCTU U IIPOU3BEICHUAX HCKYCCTBA.
BhIyCKHUK MOJYYHT BO3MOKHOCTh HAYYUTHCSA B 7-9 Ki1accax 1Jist o0ecredeHusi BO3MOKHOCTH
YCHELIHOT0 MPOAOJIKeHHsI 00pa3oBaHKs HAa 0a30BOM YPOBHe

I'eomerpuueckue purypsi

e Onepuposamsv NOHAMUAMU 2€OMEMPULECKUX Puzyp;

®  u3gIeKamv,  UHMeEPnpemuposamv U npeobpazoevieamv  UHGOpMAyuio - o
2eomempuieckux ueypax, npeocmasieHHylo Ha 4epmexcax;

®  npumensmb 2eomempuyeckue @Gaxkmvl O peuleHus 3a0ay, 6 MOM Hucie,
NPeononazarmux HeCKOIbKO Wac08 peueHus,;

*  hopmynuposams 6 npocmeuuux CIyuasx cOUCmMea u NPU3HAKU gueyp;

®  00KA3bLIBAMb 2eOMEMPUUECKUE YMBEPHCOCHUSL,

® grademv CMAHOAPMHOU Klaccugurayuelu NIOCKUX gueyp (mpeyeorbHuKo8 u
Uemvlpexy2oibHUKOB).
B noBceHeBHOI :KH3HH M MPH U3YYE€HUH JPYTUX MPEIMETOB:

®  UCNONB308AMb CEOUCMBA 2EOMEMPUYECKUX uUeyp 01 peuleHus: 3a0ay NPaAKmuiecKo2o
xapakmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTIUH.
OTtHomIeHust

o Onepuposamv NOHAMUAMU. DAGEHCMB0 (Queyp, pasHvle Queypsl, PABEHCMBO
Mpey2oNbHUKO8, NAPALLEIbHOCHb NPSAMbLX, NEPNEHOUKYISAPHOCHb NPIMBLX, Veibl MENCOY NPAMbLMU,
NEepneHOUuKyiap, HAKIOHHAA, NpoeKyus, nooodue ¢uayp, nooodHvle Gueypsi, NO00OHBIE
mpey20bHUKU,

o npumensimv meopemy Daneca u meopemy 0 NPONOPYUOHAILHBIX OMPEIKAX NpU
peuterHuu 3a0ay;

®  Xapaxkmepuzo8ams  G3AUMHOE PACHONONCEHUe NPAMOU U  OKPYICHOCMU,  O8YX
OKpYJICHOCME.
B noBceHeBHOI “KU3HH U TIPH U3YYEHUH APYTUX NPeIMETOB:

®  UCNOIB308AMb OMHOUEHUS OJISl PEUEHUs. 3a0aY, 603HUKAIOUWUX 68 DeAbHOU HCUZHU.
HN3mepeHus u BoIYHCTEHUS

e  Onepuposamv npeocmasieHusmMu o OauHe, NiOWaou, obveme KAK BETUYUHAMU.
Ipumensimov meopemy Ilughacopa, popmynst niowaou, obvema npu peweHuu MHOLOULA2OBbIX
3a0au, 8 KOMopviX He 8ce OaHHble NPeOCMABIeHbl A6HO, d MpPedYIOm BbIYUCIEHUL, ONepUpPosamy
boiee WUPOKUM KOIUYECMBOM QOPMYN ONUHBL, NAOWAOU, 00beMd, BbIYUCTAMb XAPAKMEPUCTNUKU
KoMOuHayuti  gueyp (OKpysCcHocmell U MHO20V20IbHUKOB) GbIMUCTAMb PACCIOAHUSL  MEHCOY
Queypamu, npuMeHAmMb MpuUOHOMempuueckue @Gopmyavl Ois BbIYUCIEHUN 6 0OoJlee CLONCHBIX
CYHasnx, nPo8OOUMb 8bIYUCIEHUSL HA OCHO8E PABHOBETUKOCIU U PABHOCOCMABIEHHOCTU,

®  1POBOOUMb NPOCTbLE BLIMUCTEHUSL HA 0ObEMHBIX MeNax;

®  opmynuposamov 3a0auu Ha BbIYUCTEHUE OTUH, NIOWAJEU U 00BEMO8 U peuams Ux.
B noBceHeBHO# KH3HH M MIPU U3YYE€HHH IPYTUX MPEIMETOB:

®  1POBOOUMD BLIYUCICHUS HA MECTNIHOCMU

®  npumensmv (Gopmynibl NPU  BbIYUCIEHUSX 6 CMENCHbIX YYeOHbIX NnpeoMemax, 8
OKpyHcaroueri 0elcmeumenrbHOCmu.
I'eomeTpuyeckne NOCTPOEHUs

o /I300padxcams ceomempuyeckue Qhpueypbl no meKCmo8OMy U CUMBObHOMY ONUCAHUIO,

®  CB0DO0OHO ONEPUPOBAMb YEPMENHCHBIMU UHCIMPYMEHMAMU 8 HECTONCHBIX CIVUASX,



®  GLINOIHAMbL  NOCMPOEHUS  MPey2OlbHUKO8,  NPUMEHAMb  OmoeibHble  Memoobl
NOCMPOEHUL YUPKYJIeM U JUHEUKOU U NpO80OUmsb npocmenuiue Uccie008aHus YUcia peueHutl;

®  uz0Opadcamv Munosvle NIOCKUe Gueypvl U 00beMHble Meld ¢ NOMOWbIO NPOCMEUUUUX
KOMNbIOMEPHBIX UHCMPYMEHMOB.
B noBceHeBHOM KU3HHU U TIPH U3YYEHUH APYTUX MPeIMETOB:

®  GLINOIHAMb Npocmeliuue NOCMPOeHUs HA MEeCMHOCMU, HeoOX0O0uMble 6 pealbHOl
HCUZHU,

®  OyeHUsamv pazmepsl PealbHbIX 00BLEKMO8 OKPYHCAOUie2o Mupa.
IIpeoOpa3oBanusn

e Onepuposamsv noHamuem OB8UNCEHUs. U NPeobPa308aHus N000OUs, 61A0emb Npuemamu
nOCmMpoeHuss Queyp ¢ UCNOIL30BAHUEM OBUNCEHUU U NpeodpaA308anull nooodUs, NPUMEHAMb
NOJNYYeHHble 3HAHUS U ONbIM NOCMPOEHUL 8 CMEJCHbIX NpeoMemax U 6 pPedaibHblX CUMYayusx
OKpYyJHcalouje2o mupa,

o cmpoumv ¢pucypy, noooOHYI0 OaHHOU, NOIL308AMbCA CEOUCMBAMU NOO0OUS OJis
000CcHOBaHUs cBOUCME hucyp;

®  NPUMEHAMb CEOUCMBA OBUNCEHULL OJisl NPOBEOEHUs. NPOCMEUUUUX 0OOCHOBAHUL CBOUCE
Queyp.
B noBceHeBHOI “KU3HHU U TIPH U3YYEHHHU APYTUX NPEIMETOB:

®  NPUMEHAMb CBOUCMBA OBUJCEHUN U NPUMEHAMb Nnodobue Oas NOCMPOEeHUll U
BbIUUCTIHULL.
BeKTOpbI M KOOPAUHATHI HA TJIOCKOCTH

o  Onepuposamv NOHAMUAMU 8EKMOp, CYMMdA, PA3HOCMb 6EKMOPO8, NpPOU3BeOeHUe
8EKMOPA HA YUCTO, Y20]l MeXCOY 8EKMOPAMU, CKANAPHOE NPOU38eOeHUe 8eKmMopo8, KOOPOUHAMbL HA
NIOCKOCMU, KOOPOUHAMbL BeKMOPA,

®  GLINOIHAMb OelCmBuUsi HAO BeKMOpamu (CloJCeHue, Gbluumanue, YMHONCeHUe Ha
YUCN0), BLIYUCTAMY CKATAPHOE NPOU3BeoeHUe, ONPeoensims 6 NPOCMeUwUx Ciyuasax y2oa mMextcoy
BEKMOpAMU, BbINOJIHAMb PA3NONHCEHUE BEKMOpA HA COCMAGNAIOwUe, NPUMEHAMb NOJLYYeHHble
3HaHUsL 68 Qu3UKe, NOAbL308AMbCA (POPMYNOU BbIYUCIEHUS PACCMOSHUSL MeHCOy MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHOIb308AMb YPAGHEHUs (ueyp 05l peuieHus 3a0ay;

®  npuMeHsmb GeKMOpbl U KOOPOUHAMbl OJil PeuleHUs 2eoMempuyeckux 3a0au Ha
8blyUCIeHUE ONUH, Y2l08.
B noBcegHeBHOI KU3HH U TIPH U3YYEHUH JPYTUX MPeIMETOB:

®  UCNONL308aMb NOHAMUSA 8EKMOPOS8 U KOOPOUHAm Ol peuleHus 3a0ay no @usuxe,
eeozpaguu u opyaum yueoHviM npeomeman.
HcTopusi MaTeMaTHKHU

o Xapakxmepuzosamv 6KIAO 6blOANOWUXCA MAMEMAMUKO8 8 pAa3eumue Mamemamuxu u
UHBIX HAYYHBIX obacmel;

®  NOHUMAmMb Poib Mamemamuru @ pazsumuu Poccuu.
MeToabl MATEMATHKH

e Ucnonv3ys  u3yyeHuvie  Memoobl, NPOBOOUMb  OOKA3AMENbCMBO,  GbLNOIHAMDb
onposepaicenue;

®  gbIOUpame U3yUeHHble Memoobl U UX KOMOUHAYuU 0N peuleHus MamemamudecKux
3a0au,

®  UCNONL308aMb  Mamemamuyeckue 3HAHUs Ol ONUCAHUSA 3AKOHOMEpPHOCmel 8
OKpYyHcarouelt 0eticmeumenbHOCmU U NPOU38e0eHUAX UCKYCCMEd,

®  npumeHsAmMb Npocmeluiue NPoOSPAMMHbIE CPEOCMBA U INIEKMPOHHO-KOMMYHUKAYUOHHbBIE
cucmemvl NpuU peueHuY Mamemamuyeckux 3a0au.

Coaep:xanne y4eOHOro npeamera
Auredpa
Yucaa
PanmnoHaabHBIE YHCIA



MHoxkecTBO panuoHanbHbIX uucen. (CpaBHEHME pAaLMOHAIBHBIX 4Hcen. JledcTBus ¢
paLnOHAIBHBIMU YUCIAMU. [Ipedcmasienue payuoHanbHo20 Yucia 0ecasmuiHou opoowio.

HppanuoHajabHble YHCIA

[TonaTHe uMppanMoOHAJIBHOrO 4Mcia. Pacmo3HaBaHue HppanuoOHaNbHBIX 4dHced. lIpumepsr

JI0Ka3aTeNbCTB B anredpe. MppanmoHalbHOCTh Ynciaa \/5 . Ilpumenenue B reomerpun. Cpasnenue
uppayuoHanbHulx yucen. Muodxcecmeo oelicmeumenbHblX Yuceil.

TosknecTBeHHbIE IPeOOPa30BaAHUSA

YucioBble 1 OYKBEHHbIE BBIPAKEHUS

Bripaxkenne ¢ mnepeMeHHOH. 3HaueHue BbIpaxkeHHs. [lopcraHoBKa BBIpaKEHH BMECTO
MepPEeMEHHBIX.

Lenbie BoIpaxeHus

Crenenb Cc HaTypaJbHBIM IIOKa3aTelleM U ee cBoicTBa. [IpeoOpa3zoBaHusl BBIpaXKEHUH,
COJIEp>KalINX CTETIEHN C HATYpalbHBIM [TOKa3aTeseM.

OpHouneH, MHoOrouwieH. JleHCTBUS ¢ OJHOWIEHAMH M MHOTIOWIEHaMHU (CIIOXKEHHE,
BbIUWTaHUE, YMHOXeHue). DopMyIibl COKpAIIEeHHOIO0 YMHOXEHHMsI: pa3HOCTh KBaJpaToB, KBaJapaT
CYMMBI U pa3HOCTU. PaznoxkeHue MHOrowsieHa Ha MHOXKUTEJH: BbIHECEHHE OOIEro MHOXKUTEINS 3a
CKOOKH, 2pynnuposka, npumeHnerue Gopmyi cokpaweHno2o ymuodiceHus. Keaopamuwiii mpexuien,
DpasnodiceHue KeaopamHo20 mpexuieHa Ha MHONCUMEU.

JApo0Ho-pauMoHa/IbHbIE BbIPAKEHU I

Crenenb c wenbiM TmokaszareneM. lIpeoOpa3zoBaHue ApPOOHO-IMHEHHBIX BBIPAKEHUI:
CIIO)KEHHE, YMHOXKEHUE, JIeNeHue. Aneebpauneckas opobs. /Jonycmumvle 3HaueHus nepemMeHHblX 6
0pobHO-payuonanvrulx  evipadicenusx. Coxpawenue aneeopauueckux Opobdeu. Ilpusedenue
aneebpauveckux Opobeil k obwemy 3HameHamenro. [lelicmeus ¢ aneeopauyeckumu OpoOAMU:
CllodICenue, 8bIYUMAaHUe, YMHOJICEHUE, OelleHue, 6036e0eHUe 6 CIENeHtb.

IIpeobpazosanue gvipasicenuti, cOOepHCAUUX 3HAK MOOYIIAL.

KBaaparHbie kopan

Apudmernueckuii kBagpaTHbI KopeHb. I[IpeoOpa3oBaHue BBIpOKEHHH, COAEPKAIINX
KBaJIpaTHbIE KOPHU: YMHOXKEHUE, JIeJIEHUE, BHIHECEHHE MHOXUTEIIS U3-T10/] 3HaKa KOPHSI, BHeCeHue
MHOICUMENSL NOO 3HAK KOPHSL.

YpaBHeHUS M HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PAaBEHCTB. PaBEHCTBO ¢ EpEMEHHOM.

YpaBHeHus

[TonsiTue ypaBHEHUs U KOpHS ypaBHEHUS. [Ilpedcmasnenue o pagnoCuibHOCMU YPAGHEHU.
Obnacmob onpedenenus ypasuenus (001acmv 00ONYCMUMbBIX 3HAYEHUL NePEMEHHOL).

JIuneiiHOe ypaBHeHHE U €r0 KOPHU

Pemenne nuHeNHBIX ypaBHeHMH. Jluweiinoe ypasnenue c napamempom. Konuuecmeo
KOpHelU TUHEetH020 ypasHeHus. Pewenue 1unelinblx ypasHenuti ¢ napamempom.

KBagpaTHoe ypaBHeHHe H er0 KOPHH

KBanparusle ypaBHeHus. Henonuble kBagpaTHble ypaBHEHUSA. JJUCKpUMUHAHT KBaJApaTHOI'O
ypaBHeHUs1. DopMmynia KOopHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas
meopeme Buema. PelieHue KBaJpaTHBIX ypaBHEHUN:UCIOIb30BaHUE (OPMYIBI TSI HAXOXKICHUS
KOpHEH, epagpuueckuii memoo peuwieHus, paszlodceHue Ha MHOdCumenu, nooobop KopHell ¢
ucnonvzosanuem meopemsl Buema. Konuvecmeo kopheii k8aopamHoz20 ypagHeHUs 8 3a8UCUMOCTU
om e2o Ouckpumunawma. buxeadpammuvie ypaeueHus. YpaeweHnus, ceooumvle K JUHEUHLIM U
keaopammuvim. Keadpammuvie ypasnenus ¢ napamempom.

/{poOHO-panMOHAIbHbIC YPABHECHUSA

Pemenue mpoctedmmx ApoOHO-TUHEHHBIX ypaBHEHWH. Peutenue OpoOHO-payuUOHATbHBIX
VpaeHeHUIl.

Memoowl pewenus ypagnenuil: Memoobl pasHOCUNILHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepemenHol, epapuueckuti memoo. Mcnonvzosanue ce0lcme hyHKYull npu peueHuu ypasHeHuil.

Ipocmeiiuue uppayuonanvhvie ypasuenus euda (| f (x) =a, \/f (x) = \/g (x).

n
VYpasnenus suoa X = a .Vpasunenus 6 yenvix uuciax.



Cucrembl ypaBHeHU

YpaBHeHUE ¢ IBYMS [IEpEMEHHBIMU. JINHEITHOE ypaBHEHHUE C ABYMs NIEPEMEHHBIMU. [Ipsamas
Kak epaghuueckas uHmepnpemayusi IUHetH020 ypaeHeHUs ¢ 08yMs nepemMeHHbLMU.

[Tonarue cucteMsbl ypaBHEHUH. PellleHre cucteMbl ypaBHEHUH.

Metonbl pelieHus CUCTeM JIMHEHHBIX YpaBHEHUH C JByMsI MEPEMEHHBIMU: epaguueckut
Memoo, Memoo CA0NHCEHUS, METO TOJACTaHOBKH.

Cucmembl TUHEUHbIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

UucnoBbie HepaBeHcTBAa. CBOMCTBAa YMCIOBBIX HEpaBeHCTB. [IpoBepka crpaBemIMBOCTH
HEPaBEHCTB IMPH 331aHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

HepasenctBo ¢ nepemennoil. Ctporue u HecTporue HepaBeHCTBA. Obnacmb onpedenenus
Hepagencmaa (001acmeb OONY CIMUMbLX 3HAYEHUL NePeMEeHHO).

Penienne TMHEHHBIX HEPABEHCTB.

Ksaopammnoe Hepasencmeo u ezo pewenus. Pewenue keadpamuvix HepaseHCms:
UCNONIb306AHUE CBOLUCME U 2paguKka KeAOpaAmuyHoOU QYHKYUU, Memoo UHMeps8anlos. 3anuch
peulenus KeaopamHo20 HepaseHCmad.

Pewenue yenvix u OpobHoO-payuoHaIbHLIX HEPABEHCNE MEMOOOM UHMEPBATIO8.

CucremMbl HepaBeHCTB

CucreMpl HEpaBEHCTB C OJHOM IepeMEeHHOH. PemieHue cucreM HEpaBEHCTB C OJHOMI
MIEPEMEHHOM : TUHEHHBIX, KgaopamHulx. VI300paskeHre pelieHus] CHCTeMbl HEPAaBEHCTB Ha YUCIIOBON
pSAMOM. 3aITUCh PEIICHHsI CUCTEMbI HEPABEHCTB.

DOyHKIUA

HonsiTe pyHKIUM

JlekapToBbl ~ KOOpAMHATHl Ha  IUIocKocTH.  DopMHpOBaHHE  TPEACTaBIEHUN O
METarpeIMETHOM TMOHATUU «KOOpauHaTb». CrocoObl 3amaHust (QYHKUUH: aHAIMTHYECKUH,
rpadudeckuii, TabmuuHbid. ['padux ¢yakuuu. I[lpumepsl GyHKIMHA, MOMTy4aeMbIX B IIpoIecce
UCCIIEIOBaHUS Pa3IMYHBIX pealibHBIX MPOLIECCOB U peIIeHHs 33/1ad. 3HaueHHe (YHKIUU B TOUKE.
CpoiictBa (QyHKIUI: 007acTh ONpENeNIeHUs, MHOXECTBO 3HAYCHHUU, HYIH, MPOMEKYTKH
3HAKOIOCTOSTHCTBA, YemHOCHb/HeuemHoCms, TIPOMEXKYTKH BO3pacTaHUs U yObIBaHMs, HAaNOOJIbIIEe
U HauMeHbllee 3HaueHus. MccnenoBanue GyHKIUU MO ee TpauKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3adanuvie gpynxyuu.

JIuneiinas pyHkuus

CpoiictBa 1 rpaduk JuHeitHON QyHKIMU. YTioBoi Kod(duiment npsmoi. Pacnonoxenue
rpaduka TuHEeHHONW PYHKIIMH B 3aBUCHMOCTH OT €€ yIJIOBOro KodduireHTa 1 cBOOOIHOr O 4jieHa.
Haxooicoenue rosghgpuyuenmoe nunetinou Gyukyuu no 3a0aHHBIM YCIOBUAM: NPOXOHCOEHUE
npAMOU Yepe3 08e MOUKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOXOHCOeHUe NPAMOLU yepe3 OaHHYIO
MOYKY U NAPAIENbHOU OAHHOU NPAMOU.

KBaaparuunas gyHkumus

CpoiictBa u Trpaduk KBagpaTuyHOM ¢yHKuuMu (mapabona). I[locmpoenue epaghuxa
Kkeaopamuynot @yHkyuu no mouxkam. HaxoxnaeHue Hynel KBagpaTuyHON (DYHKLUHHU, MHOdCECmBa
3HAYeHUl, NPOMENCYMKO8 3SHAKONOCMOAHCMEA, NPOMENCYMKOE8 MOHOMOHHOCMU.

OOpaTHasi NPONOPUMOHATBHOCTH

k
CaoiicTBa QyHKIIUHU Y = K y = - ['unepborna.
X

I'pagpurku @ynxyuii. Ilpeoopasosanue epagpuxa @yuxkyuu y = f(X) 0ns nocmpoenus
epaguxos ynkyuii 6uoa y — af (kx+b)+c .

I'papuru ¢hynkyui y=a+Lb, y=~x,y=¥x, y=|x|.
X+

IHocsenoBaTeIbHOCTH U IPOTPECCHH

Uucnosas nocnenoBaTesibHOCTb. [IpuMepsl UncnoBbIX MocieaoBaTebHOCTEN. beckoHeunbie
MOCJIeIOBATEIFHOCTH. Apu(METHYECKasI MPOTPECcCrs U €€ CBOMCTBA. [ eoMeTprdecKast mporpeccusi.
Dopmyna odbwezco uneHa u cymmsl N NEPEvIX UIEHO8 apuUpMemudeckou U 2eoMempuiecKoll
npoepeccuud. Cxo0auwascs 2eomempuyeckas npozpecCcus.



Pelenue TeKCcTOBBIX 32124

3agaum Ha Bce apudMeTHYECKHUE AeHCTBUS

Pemenne TekCTOBBIX 3ahau apudmernyeckuM crnocoOom. Mcnonp3oBaHue TabMUL, CXEM,
YyepTexel, APYTUxX CPeJCTB MPEACTABICHUS JAHHBIX MIPH PEIICHUH 3a/IauH.

3agaumn Ha QBMKeHHUe, pa0oTy M MOKYNKH

AHanmm3 BO3MOXKHBIX CHUTYallMii B3aWMHOTO PACIONIOKEHHsSI OOBEKTOB NPU UX JIBUKCHUH,
COOTHOIICHHSI 00BEMOB BBITIOHIEMBIX paOOT MPU COBMECTHOM paboTe.

3agaum Ha YaCTH, 10JH, IPOLEHTHI

Pemenne 3amau Ha HaxXOXKJIEHHE YacTHU YMCIa U YMCIa [0 €ro 4acTtu. PemieHue 3amgay Ha
IpoLEHTHI U 1onu. [IpuMenenne nponopuuii npu peneHuy 3aaad.

Jlornuyeckue 3agauu

Pemenune noruueckux 3anau. Peutenue no2uyeckux 3a0ay ¢ nomouvio zpaghos, madauy.

OcHoBHbBIE MeTO[bl pelleHUsl TeKCTOBBIX 3ajad: apudmerndeckuil, anreOpanyecKui,
nepebop BapuaHTOB. [lepguynvle npedcmagnenus o Opy2ux Memooax peuwleHus 3aday
(ceomempuueckue u epaguueckue memoowl).

CraTtucTHKA M TEOPUA BEPOSITHOCTEH

Cratucrnka

TabnuyHoe 1 TpaduuecKoe MpeACTaBICHNUEe TaHHBIX, CTOIOYAThIE U KPYTOBBIE JUArpaMMBl,
rpaduKy, TPUMEHEHHE TUarpaMM U rpaduKoB IS ONMMCAHHS 3aBUCHMOCTEH peabHBIX BEITUYHH,
u3BieyeHne uHpopmanuu u3 Tabmun, nauarpamMm u rpadukoB. OmnucarenbHbIE CTATUCTUYECKHE
MI0Ka3aTeI YUCIIOBBIX HAOOPOB: cpelHee apupmMeTnyeckoe, Meouara, HauOomblliee U HauMEHbIIIee
3HaueHus. Mephl paccenBaHus: pa3Max, oucnepcus u CmaHoapmuoe OmKIOHeHuUe.

CnyyailiHas M3MEHYMBOCThb. M3MEHUYMBOCTH TIpU U3MEpEHMX. Pewarowue npasuna.
3axoHomepHOCMU 8 USMEHUUBLIX BETUUUHAX.

CayuaiiHble cOObITHS

CnydaiiHple ONBITHl (IKCIIEPUMEHTBI), DJICMCHTApHBIC CIydaliHble COOBITHUS (MCXOMIBI).
BepositHocT  anemeHTapHBIX  coObITMHA. CoObITMS B CIy4allHBIX  JKCIIEPUMEHTaxX |
0JIaroNpUATCTBYIOIINE DJIEMEHTAapHBIE COOBITHS. BeposTHOCTH ciydailHbIX COObITHH. OUBITBHI C
PaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU cOObITHsIMH. Kitaccuyeckue BEpOSTHOCTHBIE OIBITHI C
UCIIOJIb30BAaHUEM MOHET, KYyOMKOB. [Ipedcmasnenue cobvimuii ¢ nomowpio ouazpamm Jinepa.
IIpomusononoxcuvie cobvimus, o0bveduneHue u nepecedenue cobvimuu. Ilpasuno crodxcenus
seposmuocmeti. Cnyyaiinsiii 6b160p. Ilpedcmasnenue skcnepumenma 6 suoe oepesa. Hezasucumovie
cobvimus. YmHooiceHue 8eposimHocmell He3asucumvix coovimuti. [locniedosamenvHuvle Hezasucumbvie
ucnvimanus. IlpeacraBieHne 0 He3aBUCUMBIX COOBITHSAX B JKU3HHU.

Dnemenmovl KOmOUHAMOPUKU

IIpasuno ymuoocenus, nepecmanosku, pakmopuan yucia. Couemanus u yucio couemaHuil.
Dopmyna uucia couemanuu. Ipeyeonvnux Ilackana. Onvimbl ¢ OOALWUM — YUCTOM
DPABHOBO3MOJICHBIX — 2NEMEHMAPHLIX — cobbimull. Buluucienue eeposmHocmel 6 ORLIMAX —C
npumMeHeHueM KomounamopHuvlx popmyn. Ucnvimanusn bepuynnu. Yenex u neyoaua. Beposmuocmu
cobvimuii 6 cepuu ucnvimanuti bepnynnu.

Cnyuaiinvle éenuyunsl

3Hakomcmeo co cuyyalHvIMU 8eIUYUHAMY HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CIYYAlHbIX
eenuyun.  Pacnpedenenue — eeposmuocmeti.  Mamemamuueckoe — oorcudanue.  Ceoticmea
Mamemamudeckoeo oxcuoanus. Ilonamue o 3axoue Oonvwux yucen. Mzmepenue eepossmuocmel.
Ilpumenenue 3axkoHa OONLUWUX YUCEN 6 COYUONO2UU, CMPAXO8AHUU, 6 30pPaAB00XPAHEHUU,
obecneyeHuu 6€30NACHOCMU HACENEHUs 8 YPE3BbIYAIHBIX CUTNYAYUSIX.

I'eomerpust

I'eomerpnyeckue Gpurypsl

@urypsl B reoOMeTPHH U B OKPYKAaK0IIeM MHUpe

I'eomerpuueckas ¢urypa. ®opMupoBaHUe MPEACTABICHUH O METANPEIMETHOM IOHITUU
«hurypay.

Touka, TMHMS, OTPE3OK, MpsAMasd, Jyd, JIOMaHas, MIIOCKOCTb, YroJl, OMCCEKTpUca yria u ee
CBOMCTBA, BUJIbI YTJIOB, MHOTOYT'OJIbHUKH, KPYT.



OceBast cummMmeTpusi reomerpuueckux ¢uryp. LleHTpanpHas cUMMETpHsl F€OMETPHUYECKHX
dburyp.

MHoroyroJibHUKH

MHOroyronbHuK, €ro JJ€MEHThl M €ro CcBoOilcTBa. Pacmo3HaBaHME HEKOTOPBIX
MHOTI'OYT' OJIbHUKOB. Bbinykivie u HegblnyKivie MH020y20abHuKU. IIpaBUIIbHBIE MHOTOYT' OJIBHUKHU.

Tpeyronbuuku. Bpicota, wMennaHa, OuccekTpuca, CpeaHss JHUHUS TPEyrojbHUKA.
PaBHOOEpEHHBI TPEYrOJIBHUK, €ro CBOWCTBA W TPU3HAKKH. PaBHOCTOPOHHWN TPEYroOJIbHUK.
[IpsAMOYTONBHBIN, OCTPOYTOIABHBIN, TYNOYTOJIbHBINA TPEYroJbHUKU. BHEIIHNE Yribl TPEeyroibHUKA.
HepaBeHcTBO TpeyroyibHUKa.

YerbipexyronbHuku. [lapamnenorpamm, pom0, NpsSMOYroibHUK, KBajapar, Tparmenus,
paBHOOeApeHHas Tpanenus. CBoiicTBa U MPU3HAKH Mapaiienorpamma, poM0a, MpsMOYTrOiIbHHKA,
KBaJpara.

OKpy,KHOCTB, KPYT

OKpyXHOCTb, KpYyI, HUX DJIEMEHTbl M CBOWCTBA; LIEHTPAJbHbIE W BIHCAHHBIC YIJIBL.
KacarenbHast u cexywas K OKpy>KHOCTH, UX cgouicmea. BnricaHHbIE M ONTMCAaHHbIE OKPYKHOCTH 151
TPEYrOJIBHUKOB, 4emblpexy201bHUKO8, NPAGUTbHBIX MHO20Y20bHUKOE.

I'eomeTpnueckue Gpurypol B npocTpaHcTBe (00beMHBIE TeJa)

MHnocoepannux u e2o anemenmul. Hazeanus mMHO202paHHUKOE C pPA3HbIM NOJIONCEHUEM U
Konuyecmeom 2cpaueu. llepBHUYHBIE MpPEACTABIECHUS O MNHPAMHAC, NapaUIENENHIene, IpHU3Me,
cdepe, mape, HUIKHIPE, KOHYCE, UX DJIEMEHTAaX U MPOCTEUIINX CBOMCTBAX.

OTtHomeHust

PagencrBo ¢uryp

CBoiicTBa paBHBIX TPEYrOJbHUKOB. [IpU3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

I[apanneabHOCTh NPAMBIX

[Tpu3Haku U CBOMCTBAa MNapajUIeNbHBIX HOPSIMbIX. Axcuoma napannervrocmu Eexnuoa.
Teopema Daneca.

IlepnenauKyasipHble NpsIMbIE

[Tpsmoit  yron. Ilepmenpukynsap x mnpsMoil. Haknonnas, npoexkuus. CepeauHHBIN
NEePIeHIUKYISAp K oTpe3ky. Ceoticmea u npusHaKu nepneHOUKyIapHOCmu.

Ilooooue

Iponopyuonanvnvie ompesxu, noodobue gueyp. Ilooobuvie mpeyeonvruxu. Ilpusnaku
noooous.

B3aumHoe pacnoJioxkeHHe PSIMON U OKPYXKHOCTH, 08YX OKPYHCHOCEU.

HN3mepenus n BbIYMCICHUS

Beanuyunbl

ITonarue Benmuuunsbl. nuna. M3mepenue umHbl. EquHunbl n3Mepenus uHbL. Bennunna
yriaa. I'pagycHas mepa yria.

[TonsiTue o mIomaay MWIOCKON (UTryphl U ee cBoicTBax. M3mepenne miomanei. EquHutibr
M3MEPEHHUS IIOMIA/IN.

[IpencraBienne o0 oObeMe M ero cBoicTBax. M3mepenune oObema. EnuHUIBI M3MEpeHHS
00BHEMOB.

HN3mepeHusi M BIYUCTCHUS

WNHCTpyMEHTBI A U3MEPEHUM M IOCTPOEHMI; M3MEPEHHUE M BBIYMCIIEHUE YIJIOB, IJIUH
(paccrosiHuit), Tuiomanei. TpuroHomerpuyeckne (YHKIMHA OCTPOTO yIia B MPSMOYTOJIEHOM
TpeyroibHUKe Tpuconomempuueckue @yHkyuu mynoco yenda. BbpluncieHne 3IE€MEHTOB
TPEYTOJIbBHUKOB C MCIIOJIb30BAHUEM TPUTOHOMETPUYECKUX COOTHOMIEHUH. DopMyrnsl IIoUaan
TpPEYrolbHHUKA, MapajuieiorpaMMa M €ro 4YacTHBIX BHUJIOB, (OPMYJbl UIMHBI OKPYXXHOCTH H
momaan kpyra. CpaBHeHHE W BbiumclieHue riomaneid. Teopema [ludaropa. Teopema cumycos.
Teopema kocunycos.

Paccrosinust

Paccrossuue mexnmy Todkamu. PaccTossHue OT TOYKM A0 mpsMou. Paccmosnue medncoy
Queypamu.

I'eomeTpruyeckue nocrpoeHus

['eomeTpuyeckue MOCTPOSHUS sl WILTFOCTPALMK CBOMCTB Fr€OMETPUUECKUX PUTYD.



NHCTpyMEHTBI 711 TTIOCTPOCHUM: LIUPKYIIb, JIMHEHKA, YrONbHUK. [Ipocmetiuiue nocmpoenus
YUpKynem u TUHEeUKoU: nocmpoenue OUCCeKmpucyl yaida, NepneHOUKyIApa K npsamou, y2id, pagHo20
OaHHOMY,

Ilocmpoenue mpey201bHUKO8 NO Mpem CMOPOHAM, 08YM CHIOPOHAM U Y2y MexCOy HUMU,
CMOPOHE U 08YM NPUNEHCAWUM K HeUl Y2IaM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuueckue npeodpazoBaHus

IIpeoOpa3oBanus

[Tonsitue peoOpa3oBaHuUs. [IpencraBnenue 0 METaInpeaIMeTHOM MOHSITUU
«mpeobpazoBanuey. Ilodoobue.

JABuxenust

OceBas M LEHTpaJbHas CUMMETPUS, NOBOpOm U napaiienvuviii nepenoc. Kombunayuu
08UICEHUL HA NIOCKOCMU U UX C8OLICEA.

BekTopbl M KOOPANHATHI HA MJIOCKOCTH

BekTopsl

[Tonsitue BekTOpa, NEHCTBUS HAJ BEKTOpAaMH, HCIOJIb30BAHUE BEKTOPOB B (HU3HUKE,
PA3N04CeHUe 8eKMOpA HA COCMABIAuUe, CKalapHoe NpousseoeHue.

Koopannarsi

OCHOBHbIE MOHATUS, KOOPOUHAMbBI BEKMOPA, PACCMOsiHUE MedxcO0y moukamu. Koopounamol
cepedunsl ompeska. Ypasnenus guayp.

Ipumenenue 6ekmopos u KOOpOuHam OJis peuleHus NPOCMetuuUx 2e0MempudecKux 3a0au.

Conep:xanue y4e0OHOro Kypca

Ne .. HaumeHnoBaHmue pa3aesioB KoauyecTBo 4acoB no
nporpamme
Teopus IIpakTuka*
1 Uwcnia, 4MCIIOBBIC BBIPAKCHUS 4
2 OnHouneHsl 1 MHOTOUJICHBL. Parmonansueie | 4
JIpoOw.
3 TpeyroabHUKH. 4
4 MHOTrOyT OJIbHHKH. 3
5 YpaBHEHMS M CUCTEMBI YPABHEHUM. 6
6 OxkpyxHOCTb. LleHTpanbpHbIEC 1 BOUCAHHBIE 3
yribl. [lapanieabHOCTh NPSIMBIX.
7 KBaaparHbie KOopHH. 1
8 HepaseHctBa. 2
9 QDYHKIMU U UX TpaQUKH. 1
10 ITporpeccun. 2
11 AHaju3 quarpamm, Ta0auIl, rpadHuKoB. 1
12 Teopus BEpOSTHOCTH. 1
13 Pelienne TeCTOBBIX 3aJaHUM. 2

UTOrO 34




KasiengapHo-reMaTH4eckoe NJaHUPOBaHNe

No Tema ypoka Konuuec | Konmp Jama Koppexmupoeka
n.n. meo 071b oambul
uacoe 9a | 90 96 9a 96 96

1 JleiicTBUS C ACCATHYHBIMA U 1
OOBIKHOBEHHBIMH JIPOOSIMHU.

2 JIecTBUS C MOJOKUTEILHBIMU 1
U OTPHIATETFHBIMU YHCIIAMHU.

3 [TponenTsl. Haxoxxnenue 1
MPOIEHTOB OT YUCJIA U YnCia
10 MPOLIEHTaM.

4 Pewrenue 3anay. 1

5 BripakeHus ¢ mepeMEHHBIMH. 1
OaHO4IIEHBI U MHOTOUJICHBI.

6 DopMyITBI COKpPAITICHHOT'O 1
yMHOXkeHUSI. CriocoObI
pa3’I0KEHUS] HA MHOXKUTEIIH.

7 PanmonanpsHbie Apodu U X 1
CBOICTBA.

8 CreneHs ¢ 1eIbIM MOKa3aTeIeM 1
Y UX CBOWCTBA.

9 TpeyronbHUKH, TPU3HAKH 1
paBEHCTBA TPEYTOJHLHUKOB.

10 CBolicTBa MPSMOYTOITHHBIX 1
TpPEeYroiabHUKOB. Teopema
[Tudaropa.

11 [Tpu3naku momoous 1
TPEYTrOJTbHUKOB.

12 Teopema cuHyCOB, TeOpemMa 1
KOCHHYCOB.

13 MHOroyronbHHUKU: 1
napajuiesorpamm, pomMo,
Tpaneuus, IpsIMOYT OJIbHUK.

14 [1no1aas MHOTOYT OJIbHUKOB. 1
[IpaBunbHBIE
MHOTOYT OJIbHUKH.

15 Pemenue 3az1a4. 1

16 JluHeiinble ypaBHEHUSI C OHOU 1
IIEPEMEHHOM.

17 KBagparHble ypaBHEHUS. 1
Teopema Buera.

18 JpoGHoO parmoHanbHbIe 1
YpaBHCHHSI.

19 VYpaBHEHHUs C IBYMS 1
MEPEMEHHBIMH U UX CHCTEMBI.

20 | Pemenne cucreM ypaBHEHHHA 1
BTOPOI CTENEHH.

21 Pemrenue 3amay ¢ moMonibIo 1
CUCTEM YpaBHEHMIA.

22 [TapannenpHble IpsAMBIE U UX 1

MIPU3HAKHU.




23 OxkpyxHocTb. LleHTpanbHble U 1
BIIMCAHHBIC YTJIBL.

24 JlmmHA OKpYKHOCTH , TUIOIIAh 1
Kpyra.

25 PanmonansHbie 1 1
UppaIMoOHaTIbHBIE YHCTIA.

CaoiicTBa apu(phMeTHIECKOro
KBQJIPATHOTO KOPHSL.

26 Hepasencta ¢ ogHoi 1
nepemeHHoi. KBagpaTHbie
HEPABCHCTBA.

27 CucreMbl HEPABEHCTB. 1

28 ODYHKINU U UX TpaduKu. 1

29 Apudmernueckas mporpeccusi. 1

30 ["eomeTpudecKasi IpOrpecCHsl. 1

31 AHanu3 quarpaMm, TaOJIuil, 1
rpaduKoB.

32 | DneMeHTHI CTaTHCTUKHU, TEOPUHU 1
BEPOSITHOCTH.

33 Perienrie TeCTOBBIX 3a/IaHUM. 1

34 Pemrenrie TeCTOBBIX 3aIaHUN. 1
Hroro 34

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO
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