IHosicHuTEILHAA 3AaINCKA

Pabouas mporpamma «MaremaTtuka 5-9 kiacc» coctaBieHa Ha ocHOBe [IpumepHoit
o0pa3oBaTeNbHON MpOrpaMMbl OCHOBHOTO OOIIEro o00pa3oBaHUs, B COOTBETCTBUH C
tpeboBanusiMu GI'OC OO0 u aBropckux mporpamm [.J[. Jopodeera, JL.I'. Ilerepcon,
(maTemaTuka 5-6 knaccnl), FO.H. MaxkapserueBa u nip. noa pen. C.A. TensikoBckoro (anredpa
7-9 xnaccsl), JI.C. AtanacsiHa u Jip. (reometpus 7-9 Kkiacchl)

Jna peamuzanuy pabodel TPOrpaMMbl  HCIOJB3YIOTCA y4e€OHO-METOIUYECKUE
KOMIUJIEKTHI: TI0 MaTemMaTuke s 5-6 kiaccos aBTopoB I'.J1. Jlopodees, JI.I'. Ilerepcon, mo
anre6bpe ms 7-9 kmaccoB - FO.H. MaxkapeueB u ap. mox pen. C.A. TemsikoBckoro, 1o
reomeTpuu st 7-9 knaccos - JI.C. AtanacsiH u ap. (reometpust 7-9 kiacchl).

YMK no maremaruke mins 5-6 kmaccoB aBtopoB I'.JI. Hopodees, JL.I'. Ilerepcon
coaepxkart Bce TeMbl corsiacHo @I'OC. DTo naeT BO3MOKHOCTh BBICTPOUTH €IMHYIO JTUHUIO
M3Yy4YCHHSI MAaTEMATUKH B 5-9 Kilaccax, ¢ IepexooM B 7-9 kiaccax Ha KJIACCHYECKYIO CXEMY,
C pa3esIeHHeM Kypca MaTeMaTHUKU Ha Kypc anreOpsl U reomeTpuu. Jlanee uzydeHue BeaeTcs
no ctaugaptaeiM YMK (FO.H. Makapsruesa u ap. noxg pen. C.A. TenskoBckoro (anredpa 7-
9 xnaccnl), JI.C. AtanacsiHa u 1p. (reometpust 7-9 kiiacchl))

Hcnosib3yemble y4eOHUKH:

v  T.1I. Hopodees, JL.I. Ilerepcon Yuebuuk «MaTemaTuika 5 Kiacc» (B IOBYX
yacTsiax), M.: KOBEHTA, 2014r.;

v T.1I. Hopodees, JLT. Ilerepcon VYueOnuk «Maremaruka 6 kimace» (B TPEX
yacTsax), M.: KOBEHTA, 2007r.;

v' JI.C. Aranacsn, B.®. Byrysos, C.b. Kagomues, D.I'. Tloszusk, .M. IOquna
VYuebnuk «I'eomerpus 7-9 knaccei», M.: I[Ipocsemenue, 2010r.;

v 10.A. Makapsrues, H.I'. Mungrok, K.M. Hemkos, C.b. CyBoposa, oz pexa. C.A.
TenskoBckoro YueOHuk «Anredpa 7 xkimace», M.: IIpocsemenue, 2007r.;

v 10.A. Makapsriues, H.I'. Mungiok, K.W. Hemkos, C.b. CyBoposa, oz pex. C.A.
TenskoBckoro YueOHuk «Anredpa 8 ximace», M.: Ilpocsemenue, 2009r.;

v 10.A. Makapsrues, H.I'. Mungrox, K.W. Hemkos, C.b. CyBoposa, oz pexa. C.A.
TenskoBckoro YueOHuk «Anredpa 9 ximace», M.: Ilpocsemenue, 2009r.;

YyeObHukn s 0011€00pa3oBaTENbHBIX — YUPEKACHUM  PEKOMEHJOBAHBI K
UCTIOJBb30BAHUIO B 00pazoBaTeNbHOM IIpoIlecce B 00pa30oBaTENbHBIX  YUPEKICHHSX,
peanu3ylomux o0pa3oBaTelbHbIE MPOTrpaMMbl  OOIIEr0 00pa3oBaHUs U HUMEIOIINX
rOCy/IapCTBEHHYIO aKKPEIUTAIIHIO.

PaGouass mporpamma BkirO4aeT Bce Tembl, npeaycMmorpeHHsie OPI'OC OOO mo
MaTeMaTHKe.

KosmmuecTBo 4acoB cocTaBisieT

» 110 MaTeMaTHKe 5-6 kiacchl - 5 yacoB B Heemo, 170 yacoB Ha yueOHBIN rox (34
HEJICNN);

» mno anredpe 7-9 kmaccel — 3 4waca B Hepaemo, 102 daca Ha y4yeOHbIA TON (34
HeJeTn);

» 10 reoMeTpuu 7-9 kimaccel — 2 4aca B Henenro, 68 dacoB Ha y4eOHBIN TO7 (34
HEJIEITH)



Ilnanupyemoie pezyiomamsvl u3yueHuUs Kypca MamemamuKku 6 5-9 knaccax

BpinmyckHUK HaydyuTcss B S5-6 kKiaccax (Iuisi MCIOJIbB30BAHHMSI B TOBCEIHEBHOM
JKM3HM U o0ecreYeHNs] BO3MOKHOCTH YCHEIIHOT0 NPOJOJIKEHHs O0Opa3oBaHUSA Ha
0a30BOM ypOBHE)

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMU: MHOXECTBO, 3JIEMEHT MHOXECTBA,
MMOJIMHOKECTBO, MPUHAJIEKHOCTb;

® 3aJ1aBaTh MHOKECTBA MEPEUNUCICHUEM UX DJIEMEHTOB;

® HaXOIUTh MepeceueHue, 00bEIUNHEHNE, TOMHOXKECTBO B MPOCTEHUIIINX CUTYAIHSIX.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTUX NPeIMETOB:

® pACIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BHICKA3BIBAHUA.

Yucaa

e OmnepupoBaTh Ha 0a30BOM ypOBHE MOHSTUSMH: HATYpPaJIbHOE YHUCIIO, 11€JI0€ YUCIIO,
O0OBIKHOBEHHAsI IPO0b, AeCATUYHAS IPOOb, CMEMIAHHOE YKUCIIO, PAIlMOHATBLHOE YHUCIIO;

® JCIOJIb30BAaTh CBOMCTBA YHCE W IPAaBWJIA JICMCTBUM C pallMOHAJIBbHBIMUA YHCJIAMHU
MIPY BBITIOJITHEHUU BBIYMCIICHUN;

® KCIIOJB30BAaTh NPHU3HAKK JeaumMoctd Ha 2, S5, 3, 9, 10 mnpu BbINOJHEHUU
BBIUHCJICHUW U PEIICHUN HECIOXKHBIX 3a]1a4;

® BBINOJIHATH OKPYTJICHUE PALMOHAIBHBIX YACET B COOTBETCTBUH C ITPABUJIAMU;

® CpaBHUBAThH PAIMOHAJIBHBIC YHCIIA.

B noBceHeBHOM KU3HU M NIPU U3YYE€HUM JPYTUX NPeIMETOB:

® OILICHMBATh PE3YyJIbTATHl BIUUCICHUN DU PELICHUU MPAKTUYECKUX 3314,

® BBIIIOJHATH CPABHEHUE YHCEN B PEAJIbHBIX CUTYAlUsX;

® COCTAaBJIATH YKCJIOBBIC BBIPAKEHUS MPHU PEIICHUM MPAKTUYECKUX 3a1a4 W 3a]a4 U3
JIPYTUX y4eOHBIX TIPEIMETOB.

CrarucTuka ¥ Teopusi BepoOATHOCTEH
e [IpencraBnsaTh JaHHBIC B BHJIC TAOJIHUII, TUArpaMM,
e yyTaTh HHGOPMAIIUIO, IPEACTABICHHYIO B BU/E TAOIHUIIbI, TUArPAMMBI.
TexkcTOBBIC 3a1a4H
e Pemare HECIIOKHBIC CIOKETHBIC 3a/la4d Pa3HBIX TUIIOB Ha Bce apudmeTmdeckue

JIENCTBUS,



® CTPOUTH MOJIENb YCIOBHS 3a7auu (B BHUJE TaOIUIBI, CXEMbI, PUCYHKa), B KOTOPOii
JaHbl 3HAYEHUs ABYX M3 TPEX B3aWMOCBS3aHHBIX BEJIMYMH, C LEJIbI IOWUCKA PEIICHUS
3a/1auu;

® OCYILIECTBIAATH CIIOCOO MOUCKA PEUIEHUS 33]1a4, B KOTOPOM PACCYkACHUE CTPOUTCS
OT YCJIOBHSI K TPeOOBAaHUIO WIIK OT TPEOOBAHUS K YCIOBHUIO;

® COCTaBJIATH IUIAH PEIICHUS 3aa4H;

® BBIJIEJIATH 3TAIBI PEIICHUA 3a/1a4K;

® UHTEPHPETUPOBATH BBIUMCIUTEIBHBIE pE3yJbTaTbl B 3ajJade, HCCIEN0BaTh
IIOJIyYEHHOE PEIICHHE 3a1a4H;

® 3HATh pa3IMYMe CKOPOCTEH OOBEKTa B CTOSYEH BOJIe, MPOTHUB TEUCHUS U IO
TEUEHUIO PEKH;

® peEmaTh 337a41 Ha HAXOXKJAEHUE YaCTH YMCIa U YUCIa 110 €ro YacTH;

e pewmaTh 3aJaud pa3HbIX THUNOB (Ha padOTy, Ha NOKYIKH, Ha JBUXKECHHE),
CBSA3BIBAIOIUX TPU BEJIUYMHBI, BBIICIATH 3T BEIUYMHBI 1 OTHOLIEHUS MEXIY HUMU;

® HaxOJUTh MPOLEHT OT YKCJIA, YHACIO IO MPOLEHTY OT HEro, HaXOAUTh MPOLEHTHOE
OTHOLIEHUE JABYX YHUCEN, HAXOAWTHh MPOLEHTHOE CHW)XCHHE WM IMPOLICHTHOE IOBBIIICHUE
BEJINYMHBL;

® pelIaTh HECIOXKHbBIE JJOTHYECKUE 3a]1a4l METOJIOM PACCYKACHUIA.
B noBceqHeBHOM KNU3HH M NIPH U3YYEHHHU APYTHX NPEIMETOB:

® BBIJBUTaTh TMIOTE3bl O BO3MOKHBIX MPEIEIBbHBIX 3HAUYEHUAX MCKOMBIX BEJIMYHH B
3aave (enaTh TPUKUIKY)
Harasignas reomerpus
I'eomerpuueckue Gpurypsol

e OnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHUSIMHU: (UTypa, TOUKA, OTPE30K, MpsiMasd,
Jyd, JJOMaHasi, yroji, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK, NPSIMOYTOJIBHUK U
KBaJIpaT, OKPYXHOCTb U KpYT, MPSMOYTOJbHBINA Mapasuienenunen, KyO, map. M3o06paxaTs
n3ydaemble QUTYpbl OT PyKU U C TOMOILBIO TUHEUKHU U LIUPKYJIS.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPeEAMETOB:

® pelaTh NPAKTUYECKUE 3a7a4i C MPUMEHEHUEM MPOCTEUIINX CBOMCTB QPUTYP.
N3mepenusi 1 BbIYMCICHUS

® BBIIOJHATH WM3MEPEHUE [UJIMH, pACCTOSIHUM, BEJIMYMH YIJOB, C IOMOILIBIO

HHCTPYMCHTOB JJIA H3MepeHHﬁ IJIMH U YT'JIOB;



® BBHIYHCIIATH ILIOMAIH MPSIMOYTOJLHUKOB.
B noBcenHeBHOM KNU3HH M TIPH U3y4Ye€HHH APYTHX NMPEIMETOB:

® BBHIUMCIIATH PACCTOSHUS HAa MECTHOCTH B CTaHJAPTHBIX CHUTYAIMSIX, TUIOIIAIH
MPSIMOYTOJIbHHKOB;

® BBIIOJIHATH IIPOCTEUIITHE TTOCTPOCHUS M U3MEPEHUS Ha MECTHOCTH, HEOOXOIUMBIC B
pEabHOM KU3HH.
HcTopusi MaTeMaTHKH

® ONKCBHIBaTh OTICIIBHBIC BBIAAIONIUECS PE3yJIbTATHI, IMOJYYECHHBIC B XOAC Pa3BUTHS
MaTEMAaTHKHU KaK HayKH;

® 3HATh MPUMEPHl MAaTEMaTHYCCKHX OTKPBITHH W WX aBTOPOB, B CBSI3H C
OTEYECTBEHHOU U BCEMUPHOM UCTOPHUEM.
BbINyCKHMK MOJYYHT BO3MOKHOCTH HAYYHThCS B 5-6 Kiiaccax (1J1s1 o0ecnedyeHust
BO3MOKHOCTH YCHEIIHOT0 MPOI0JI:KEeHUsI 00pa30BaHUsI HA 6230BOM U YIJIYy0JI€HHOM
YPOBHSIX)
DJIeMeHTbI TEOPUH MHOKECTB H MATEMATHYECKOH JIOTHKH

o Onepuposamv NOHAMUAMU. MHONCECMBO, XAPAKMEPUCMUKU — MHONCECMEd,
INeMEHN MHONCECMBA, NYcmoe, KOHeYHoe U OeCKOHEeUHOe MHONCECMBO, NOOMHONCECNEO,
NPUHAOTIEIHCHOCTD,

® onpedenimb NPUHAOIEHCHOCMb  INEMEHMA  MHOIHCECMEY, 00beOUHEeHUr U
nepeceyeHur) MHONCECMS, 3a0a8amb MHONCECMB0 C NOMOWDBIO NEePeyuUcieHUs d1eMeHMO8,
CN0BECHO20 ONUCAHUSL.
B noBcexHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® PACNO3HABAMDb T0CUHECKU HEKOPPEKMHbLE BbICKA3bIBAHUSL,

® CMpoOUmMb YenouKu YMO3AaKIOYeHUl Ha OCHOBE UCNONb308AHUS NPABUTL IOCUKU.
Yucna

o  Onepuposamv NOHAMUAMU. HAMYPATLHOE YUCLO, MHONCECBO HAMYPALIbHBIX
yucen, yeaioe YUcio, MHOMICECMBO YeablX uucei, 00bIKHO8eHHAs: 0poOb, decamuunas Opoow,
CMEWAHHOe  YUCNO, PAYUOHAIbHOE  HUCLO,  MHONCECMB0  PAUUOHAILHLIX — HUCEl,
2eomempudecKkas uHmepnpemayus HamypaibHbulX, YeablX, PayuOHALIbHbIX,

®  NOHUMAMb U 0OBACHAMb CMBICA NOZUYUOHHOU 3ANUCU HAMYPATIbHO20 YUCAA,

®  GBINONIHAMDb BLIYUCTEHUS, 8 MOM YUCTLE C UCNONb308AHUEM NPUEMOB PAYUOHAILHBIX

6bl'-H/lC]l€Hu1/lv, obocroevleamob ajlieopummbol 6blNOJIHEHUA deu"cmeuﬁ,‘



® ucnoavzosams npusHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmer u
npou3ee0eHUst 4ucei Npu GbINOJHEHUU BbIYUCICHUL U peuleHuu 3aday, 0060CHOBbIEAMb
NPUSHAKU OeNUMOCIU;

®  GLINOJIHAMYb OKPY2IeHUEe PAYUOHANBHBIX YUCE]l C 3A0AHHOU MOYHOCbIO,

® ynopsdouusamv UUCIA, 3ANUCAHHbIE 8 BUOe OObIKHOBEHHBIX U OeCAMUUHbIX
opobeli;

e naxooums HO/{ u HOK yucen u ucnonvzosams ux npu pewieHuu 3a0da, .

® onepupogamv NOHAMUEM MOOYIb YUCIA, 2e0MEempUYecKds UHMepnpemayus
MOOYJISL HUCA.

B noBcexHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® NpuUMeHAMb NPABUIA NPUOTUNCEHHBIX BbIYUCICHUL NPU pPeuleHUU NPaKmuyecKux
3a0a4 U peuweHuy 3a0ay Opyaux y4eoOnsvix npeomemos,

®  GLINOJIHAMb CPABHEHUE PE3YIbMAmMos8 SbIYUCICHUL NPU PeuleHuUu NpaKmuieckKux
3a0ay, 6 Mom yucie NPUOTUNCEHHBIX BbIYUCTEHULL

®  COCMABIAMb YUCTOBbIE BLIPANCCHUS U OYEHUBAMb UX 3HAYEHUSI NPU peleHuu
NPAKMUYeCcKUx 3a0a4 u 3a0a4 u3 opy2ux y4eouvix npeomemos.

YpaBHeHMs U HEPABEHCTBA

o  Onepuposamv NOHAMUAMU: PABEHCMBO, YUCT0B0€ PABEHCMEO, YPAGHEHUe, KOPEHD
VPasHeHusl, peuileHue YpasHeHus, YUclo80e HepaseHCmao.

CrarucTuka ¥ Teopusi BepoOATHOCTEH

o Onepuposamv NoOHAMUAMU: CMOJOYAMble U Kpy2osble Ouazpammbvi, Maodauybl
OaHHbIX, CpeOHee apughmemuuecxoe,

® uzgIeKamv, UHDOPMAYUIO, NPEOCMABIIEHHYIO 8 MAOIUYAX, Ha OUASPAMMAX,

® cocmasnams madIuYsbl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHDIX.

B noBcexHeBHOM KH3HM ¥ TIPH M3YYEHUH APYTUX MPEIMETOB:

® u3GlEKAmMb,  UHMEPNPemupoeamsv U  Npeodpa3osvleamsv  UHGDOPMAYUIO,
npeoCcmasieHHyro 6 mabauyax u Ha OuacpamMmax, Ompax)carwyro ceoucmsea u
XapaxkmepucmuKy peaibHblxX npoyeccos U sA6JNeHUl.

TexcroBble 3a1a4H
e Pewamsv npocmvie u ClLOJCHbIE 3A0A4U PA3HBIX MUNOS, A MAKJCE 3A0ayU

NOBLLULEHHOU MPYOHOCTU,



®  UCNONB308aMb PA3Hble KpAmKUe 3anuci Kak MoOenu MeKCmOo8 CLONCHbIX 3a0ay
0J151 NOCMPOEHUsL NOUCKOBOU CXeMbl U peueHUs 3a0a4;

® 3Hamb U NPUMEHAmMb 00a Cnocoba NoucKka peulenus 3a0ad (om mpebo8aHus K
VCI08UIO U OM YCI08US K MPebOBAHUIO),

®  MOOenUposams paccysicoenus npu HOUCKe peuleHus 3a0ay ¢ NoMowwlo epag-
cxembl,

®  gvIdenAMmb 9MAnbl peulenus 3a0a4u U COOEPAHCAHUE KAHCO020 dImand,

®  UHMEpPNpPemupo8ams BLIYUCIUMENbHBIE Pe3VIbMmamvl 6 3a0aye, UCCIe008amb
NOJYYUeHHOe peutenue 3a0adu,

®  QHANU3UPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O08YX
00beKmMo8 U U3MEeHeHUe UX XAPAKMepUCmuK npu COBMeCmMHOM 08UNCEHUU (CKOPOCMb, 8peMsl,
paccmosnue) npu peuerHuu 3a0ay Ha 08udiceHue 08YX 00beKmos KAk 6 OOHOM, MaK U 8
NPOMUBONOJIONCHBIX HANPABLEHUSX,

®  UCCe008amb 8CEBOIMOINCHLIE CUMYAYUU NPU peuleHUUu 3a0ay Ha O8UdCceHUue No
peKe, paccmampusams pasHvle CUCeMbl OMcuema,

® pewamsb pasHoOOOPA3HbLE 3A0AYU KHA YACTIUY,

® pewamsv U 000CHOBLIBAMb CB0€ peuleHue 3a0a4 (8blOenamb MamemMamuyecKyro
OCHOBY) HA HAXOMCOEHUe YACU YUCIA U YUCIA NO e20 4acmu HA OCHOBEe KOHKDPEMHO20
cmoleaa Opoou,

® 0co3Hasamv U 00BACHAMb UOSHMUYHOCb 3A0a4 PA3HLIX MUNOS, CEA3bI8AIOUUX
mpu 6eluduHbl (Ha pabomy, HA NOKYNKU, HA OBUJICEHUE), B8blOeNsiIMb MU BeIUUUHbL U
OMHOWEHUSL MeHCOy HUMU, NPUMEHAMb UX NpU peuleHuu 3a0ad, KOHCMPYUposams
cobcmeennbvle 3a0a4u YKA3aHHbIX MUNO.
B noBcenHeBHOM KM3HHU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

® gblOCNAMb NPU peueHulU 3a0a4 Xapakmepucmuky paccCMampusaemou 8 3aoaue
cumyayuu, OmMIUYHble Om  pealbHblx (me, Om  KOMOPbIX  abCmpasupos8anucy),
KOHCIMPYUpPOB8ams HOBble CUMYAYUU C YYEMOM IMUX XAPAKMEPUCMUK, 8 YACIMHOCU, NpU
peutenuy 3a0ay Ha KOHYeHmpayuu, y4umsléams niomHOCMb 8eUjecmsd;

® pewamsv U KOHCMPYUpPOBAMb 3A0ayu HA OCHOBE PACCMOMPEHUS DealbHbIX
cumyayutl, 8 KOMopvlx He Mpedyemcs MOYHbLU BbIYUCTUMEbHBII Pe3)IbIMam,

® pewamv 3a0a4u HA OBUJCEHUE NO peKe, pAcCMampueds pasHvle CUCmeMbl

omcuemda.



Harasanas reomerpust
I'eomeTpuyeckue purypol

o 3gnexamv, uUHmMeEpNpemMupo8amsv U  NPeoopaz08vieamsv  UHGOpMAYU O
2eomempuieckux ueypax, npeocmasieHHyI0 Ha Yepmextcax;

® u3oOpadxcamv uzyyaemwvie @uaeypbl Om PYKU U C NOMOWDBIO KOMHBLIOMEPHBIX
UHCIMPYMEHMOB.
HN3MepeHnsi 1 BbIYUCJICHUS

®  GHLINOIHAMb U3MEpeHUe OJIUH, PACCMOAHUU, GeIUYUH V2lo8, C HOMOWbIO
UHCMPYMEHMO8 Ol USMEPEHULL OUH U Y2N08,

®  GLIYUCTAMb NAOWAOU NPAMOY2OTIbHUKOS, K8AOpamos, 00beMbvl HPAMOY20TbHbIX
napannenenuneoos, Kyooa.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX NPeIMeETOB:

®  GBLIYUCTAMb PACCMOAHUA HA MECMHOCMU 8 CIMAHOAPMHBIX CUMYAYUsX, Niowaou
VUACMKO8 NPAMOY20JIbHOU opMbl, 00beMbl KOMHAN,

® GLINOIHAMb NpOCMeliuiue NOCMPOeHUs: HaA MeCMHOCMU, HeoOX00uMbvle 8 pDeanbHOU

HCU3HU,

®  OyYeHUBAMb PA3MEPLL PEaNbHbIX 00BLEKMO8 OKPYAHCAIOULe20 MUDA.
Hcropust MaTeMaTUKHU

o Xapakmepusogamv  6K1A0  GbIOAIOWUXCS — MAMEMAMUKO8 8  pa3eumue

mamemamuKu U UHbIX HA)Y4YHblX obnacmell.

BrinyckHMK HayyuTcst B 7-9 kiaccax (sl MCIIOJIb30BAHUS B IOBCEAHEBHOM 'KU3HU H

o0ecreyeHsi BO3MOKHOCTH YCIEIIHOTO NMPOJX0JIKeHNsI 00pa3oBaHusA HA 02a30BOM

YPOBHe)

DJIeMeHThI TEOPUH MHOKECTB U MATEeMaTHYeCKOM JIOTUKH

e OmnepupoBarh Ha 0230BOM YpOBHE MOHATHUSMU: MHOKECTBO, FJIEMEHT MHOKECTBA,
MOJIMHO>KECTBO, MPUHAAJICKHOCTB;

® 337aBaTh MHOXECTBA NEPEUUCICHUEM UX DJIEMEHTOB;

® HaXOAMTH [IEPECEUEHUE, 00ObETUHEHNE, TIOJIMHOKECTBO B IPOCTEUILINX CUTYALIHSX;

e OmnepUpoBaTh Ha 0a30BOM YPOBHE IMOHATUSMU: ONPEIECIECHHUE, AKCHOMA, TEOPEMA,
J0Ka3aTeNIbCTBO;

® TIPUBOJUTL NPUMCEPLI U KOHTPIIPHUMEPHI AJIA IIOATBCPIKACHUSA CBOUX BBICKA3bIBaHUI.



B noBcegHeBHOM KU3HU U NIPHU U3YYEHUHM JAPYTrUX NPeIMeETOB:

® JCIOJIb30BaTh IpauUecKoe MPEACTaBICHUE MHOMXECTB JJIsi ONMUCAHUS PEATbHBIX
MIPOIIECCOB U ABJICHUM, IPU PEIICHUH 3aJ1a4y APYTUX YU4eOHBIX NPEIMETOB.
Yucaa

e OnepupoBarh Ha 6a30BOM YpOBHE MOHATUSIMH: HATypaJIbHOE YUCIIO, LIEJI0€ YHUCIIO,
OOBIKHOBEHHAsl NIpo0Ob, JecATHYHAs JpoOb, CMElmIaHHas Jpo0b, PALMOHAIBHOE YHCIIO,
apumeTHnyecKuil KBapaTHbIN KOPEHb;

® UCIOJB30BaTh CBOWMCTBA 4YHCEI M MpaBujia JCHCTBUM TIPU  BBINOJIHEHUU
BBIYHCJICHU;

® CHOJI30BaTh IMPU3HAKK JAeauMocth Ha 2, 5, 3, 9, 10 mpu BhINOJHEHUH
BBIUKCIICHUN U PELICHUN HECIIOKHBIX 3a/1a4;

®  BBINOJIHATH OKPYIJICHUE PAMOHAIBHBIX YUCET B COOTBETCTBUU C IIPABUIIAMU;

® OLCHMBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LEJIOTO YUCIA;

® DPAcIO3HABATh PALMOHAJIBHBIEC U UPPALMOHAIBHBIE YHUCIIA,

® CpaBHUBATH YKCIIA.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NpPeIMeTOB:

® OLICHUBATh PE3YJbTAThl BBIYUCICHUHN MTPU PEIICHUU TPAKTUYECKUX 3a/1aY;

® BBINOJHATH CPABHEHUE YHCEI B PEATIbHBIX CUTYAIIUSX;

® COCTaBJIATh YHUCJIOBBIE BBIPAXKEHUS MPU PELICHUH NPAKTUYECKUX 3a4a4 U 3a/a4 U3
JIPYTUX y4eOHBIX MPEIMETOB.
ToxknecTBeHHbIE IPeodpazoBaHus

e BrINogHATH HECIIOXKHBIE MPeoOpa3oBaHUs JJIsl BBIUMCICHUS 3HAYEHUNW YUCIOBBIX
BBIPAKECHUN, COJCPKAIIMX CTENECHH C HATypaJdbHbIM II0Ka3aTeJIeM, CTEIEHU C LEJIbIM
OTPULIATENBHBIM NTOKA3aTEIEM;

® BBHINOJHATH HECJOKHBIE MPEeoOpa30BaHUS IICJIBIX BBIPAKECHHUM: PAaCKPHIBATH
CKOOKH, TPUBOJIUTH MOJAOOHBIC ClIaracMbI¢;

® HCIOJB30BaTh (POPMYJIBI COKPAIIEHHOTO YMHOXXEHHUs (KBaJpaT CYMMBbI, KBajapar
Pa3HOCTH, pa3HOCTh KBAJPATOB) JJIs YIIPOIICHUS BHIYUCICHUN 3HAUCHUN BBIPAKESHU;

® BBITNOJHATH HECJIOXHBIE TMPEoOpa3oBaHUs APOOHO-TMHEWHBIX BBIPAKCHUA U
BBIPAKECHUHN C KBAJAPATHBIMUA KOPHSIMH.
B noBceagHeBHOM KM3HU M NIPU U3YyYEHUH APYTHUX MPEAMETOB:

¢ [IOHMMATh CMBICJII 3allMCH YUCJIa B CTAHAAPTHOM BUIC,



e OmnepupoBaTh Ha OA30BOM YpOBHE MOHATHUEM «CTaHAAPTHAS 3aMUCh YHUCTIa.
YpaBHeHUs U HEPABEHCTBA

e OmnepupoBarh Ha 0a30BOM YpOBHE MOHSATUSMHU: PABEHCTBO, YACIOBOE PABEHCTBO,
YpaBHEHUE, KOPEHb YPABHEHUS, PEIICHUE YPAaBHEHUs, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pelieHre HepaBeHCTBRA;

® [POBEPATH CIPABEIMBOCTD YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pelarh JMHEWHBbIE HEPAaBEHCTBA M HECJIOXKHBIE HEPABEHCTBA, CBOJSIIMECS K
JINHENHBIM;

® pelaTh CUCTEMBI HECIIOKHBIX JINHEWHBIX YPaBHEHU, HEPABEHCTB;

® [POBEPSATH, ABISAETCA JIU JAHHOE YUCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);

e pelaTth KBaJApaTHbIE ypaBHEHHUA 110 (OpMYJIe KOPHEN KBaPATHOIO YPABHEHUS;

e U300pa)kaTh PEIICHHUS] HEPABEHCTB M UX CUCTEM Ha YHCIIOBON MPSIMOM.

B noBceqHeBHOM KNU3HH M IIPH U3YYE€HHHU APYTHX NPEIMETOB:

® COCTaBIIATh U PEIIATH JINHEIHBIE YPABHEHUS [IPY PEUICHUH 3aa4, BOZHUKAIOIINX B
ApYruX y4eOHBIX MpeaMeTaxX.

DyHKUNHA

e Haxonute 3HaueHune QyHKUNHU MO 3aJaHHOMY 3HAUEHHIO apIyMEHTa;

® HaxXOJUTh 3HAYEHHE apryMEHTa MO 33a/IaHHOMY 3HAUYECHHIO (PYHKIUU B HECIIOKHBIX
CUTYaLUSIX;

® ONpEeAeNsITh NOJIOKEHUE TOYKHM IO €€ KOOPAWHATAM, KOOpAWHATBI TOYKH IO €€
IIOJIOKEHUIO Ha KOOPJIMHATHOM TUIOCKOCTH;

e 10 rpadpuKy HaxoAUThb O0JACTb OINpPEICICHHs, MHOXXECTBO 3HAUYECHHUM, HYIH
GYHKIIUM, TPOMEXKYTKHM 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pacTaHUs W yObIBaHUS,
HauOoJIbIIIee U HAMMEHBIIIee 3HaYCHUS QYHKIIUH;

® CTpouTh IrpadukK JMHEHHON QYHKIINH;

® [pOBEPATh, SBISAETCA JM JaHHBIM rpapuk TrpadukoM 3agaHHON (QYHKIIMK
(TMHEWHOM, KBaIpaTUIHOM, 00paTHOM MPOMOPIIMOHATBFHOCTH);

e omnpeAeNsaTh NpUOIMKEHHbIC 3HAUCHUsI KOOPAMHAT TOYKU MepecedeHus: rpadukon
bynxupmii;

e omepupoBaTh Ha 0a30BOM  YpPOBHE MOHATHUSIMH:  [OCJIEAOBATEIBHOCTb,

apudMeTHIecKas MPorpeccusi, TeOMETPUIECKas TPOTPECCHS;



e pemiarh 33Jaud Ha MPOTPECCHM, B KOTOPBIX OTBET MOXET OBITH MOIy4YeH
HETNOCPEICTBEHHBIM M10ICUETOM 0€3 IpUMEHEHUs (OPMYIL.
B noBceaHeBHOM KU3HU M NIPU M3YYEHUH APYTUX MPEAMETOB:

® CIMOJIb30BaTh IPaUKU peasbHBIX MPOIECCOB U 3aBHCUMOCTEH IIJIsl ONpeneIeHHs
UX CBOWCTB (HauOoyblIME€ W HAUMEHBIINE 3HAUEHUS, NPOMEXKYTKH BO3pACTaHUS MU
yOBIBaHMS, 00JIACTH MOJOKUTEIBHBIX U OTPULATEIbHBIX 3HAYEHUH U T.11.);

® ICIOJIb30BAaTh CBOMCTBA JIMHEHHOW (DYHKIIMH U €€ rpauK MpH PEIICHUH 3a1ad U3
APYTUX YYEOHBIX MIPEIMETOB.
CrarucTuka ¥ Teopusi BepoOATHOCTEH

e lMeTp mnpencTaBiIeHME O CTATHCTUYECKUX XAPAKTEPUCTUKAX, BEPOATHOCTH
CJIy4alilHOTO COOBITHS, KOMOMHATOPHBIX 3ajauax;

e pemarh OpocTeime KOMOMHATOpPHBIE 3aJaud  METOAOM  NPSAMOTO H
OpraHu30BaHHOTO Mepedopa;

® IIpPEACTaBIATH JAHHBIE B BUJE TAOIUL, TUarpaMm, rpapuKos;

® yyTaTh MH(OPMALIHIO, IPEICTABICHHYIO B BUJI€ TaOJIUIIbI, AUArPAMMBI, TpaQUKa;

® ONpeleNisTh OCHOBHBIE CTATUCTUYECKUE XapAKTEPUCTUKU YHCIOBBIX HAOOPOB;

® OILICHUBATh BEPOATHOCTH COOBITUS B TPOCTEUILINX CIIyYasIX;

® UMETh NPE/ICTABIICHUE O POJIH 3aKOHA OOJIBIINX YUCEN B MACCOBBIX SIBICHUSX.
B noBceaHeBHOM KU3HU M NIPU U3YYEHUH APYrUX NPEAMETOB:

® OLEHMBATh KOJMYECTBO BO3MOXKHBIX BAPUAHTOB METOJIOM Iepedopa;

® VMETh IPEACTABICHUE O POJIM INMPAKTHYECKH JOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITHI;

® CpaBHMBATb OCHOBHBIE CTAaTUCTHYECKHME XAapPAKTECPUCTHUKH, IOJYYEHHBIE B
IIPOLIECCE PELICHUS NTPUKIIAHON 3aa4U, U3YYECHUS PEaJIbHOIO SABJICHUS,

® OILICHUBATh BEPOSTHOCTh PEAIbHBIX COOBITHI U SBJICHUM B HECIOKHBIX CUTYaLIUSX.
TexcToBbIC 3a124U

e PemaTe HECNOXKHBIE CIOXKETHBIC 3aJaud Pa3HbIX TUIOB Ha BCE apu(pMETHUYECKHE
JICUCTBUS,

® CTPOUTHh MOJENb YCIOBUS 3adaud (B BUJE TaOJMLbI, CXEMbl, PUCYHKA WIH
YpaBHEHUS), B KOTOPOM JaHbl 3HAYEHUS ABYX M3 TPEX B3aUMOCBSI3aHHBIX BEJIMYUH, C LEIbIO

IMOMCKa PCUICHUS 3ada4M;



® OCYIIECTBISATh CHOCOO TOMCKAa pEIIeHUS 3aJayd, B KOTOPOM pacCyKIeHHue
CTPOMTCSI OT YCJIOBUS K TPEOOBAaHUIO WM OT TPEOOBAHUS K YCIOBUIO;

® COCTaBJIATH IJIaH PEIICHUSA 3a/1a4H;

®  BBIJCNIATH ITAIbl PEHICHUS 331a4H;

® HHTEPHPETUPOBATH BHIYMCIUTEIbHbIE pE3yJbTaThl B 3ajJadye, HCCIEI0BaTh
MIOJy4YEHHOE PEILICHUE 3a1a4u;

® 3HAaTh pPa3IUYUE CKOPOCTEHl OOBEKTa B CTOSUEH BOJE, MPOTHUB TEUYCHHS U TIO
TEUCHUIO PEKU;

e pemiarh 3324l Ha HAXOK/ICHUE YaCTU YHCia U YUCIIa IO €ro YacTu;

e pemiarh 3aJaud pPa3HbBIX TUNOB (Ha paboTy, Ha TMOKYIKH, Ha JBH)KEHHUE),
CBSI3BIBAIOIINX TP BETWYUHBI, BBIIEISTH STH BEIUYNHBI M OTHOIICHUS MEXTy HUMU;

® HaxOJUTh MPOLEHT OT YMCJIA, YUCIO MO MPOIEHTY OT HET0, HAXOAUTh MPOLIEHTHOE
CHI)KEHHE WIN MTPOLEHTHOE MOBBIIICHUE BETUYHHBI;

® pemaTh HECIOXKHbBIE JIOTHUECKUE 3a]Ja4d METOJIOM PaCCyKICHUMN.
B noBceHeBHOM KU3HM M IPH U3YUYEHHHU APYTUX MPeIMETOB:

® BBIJBUTATh TUIIOTE3bl O BO3MOXKHBIX MPEAENIbHBIX 3HAYEHUAX HCKOMBIX B 3a/aye
BEJIMYUH (J1e7aTh MPUKUIKY ).
I'eomeTpuueckue purypsi

e OmnepupoBaTh Ha 0230BOM YPOBHE MOHATHSIMU T€OMETPUUECKUX PUTYD;

e u3BJIEKaTh HMHPOPMALMIO O TeOMETpUUYECKUX (uUrypax, MpeICTaBICHHYIO Ha
YyepTexxax B IBHOM BHUJIE;

® TMPUMEHATh JUIA pEUIeHHs 3a1ad TeoMeTpudyecKue (PaKkThl, €CIM YCIOBHS UX
NPUMEHEHHUS 33JIaHbl B IBHOM (opMe;

e pemiarth 33Ja4d Ha HAXOXJICHHWE TC€OMETPUUECKHX BEJIMYMH MO oOpa3uam WM
aJIITOPUTMAaM.
B noBceHeBHO KU3HU ¥ IPH U3YUYEHHHU APYTUX MPEIMETOB:

® CIOJIb30BaTh CBOMCTBA T'€OMETPUUYECKUX (UTYp Uil PELeHUs] THIOBBIX 3a/ad,
BO3HUKAIOILUX B CUTYalUSIX NOBCEIHEBHOM KMU3HHU, 33]]a4 [TPAKTUUYECKOIO COJIEPIKAHU.
OTHowmeHnst

e OrmepupoBaTh Ha 0a30BOM YPOBHE TOHATUSMHU: PAaBEHCTBO (uUryp, paBHBIC
¢Gurypsl, paBeHCTBO TPEYrOJIbHUKOB, MapaUIeNbHOCTh IMPSMBIX, MEPHEHAUKYISIPHOCTh

IMPsAMBIX, YIJIbl MCXKAY IPAMBIMHA, ICPICHAUKYJIAP, HAKIIOHHAA, ITIPOCKIMA.



B noBceaqHeBHOI »KM3HU M IPU U3YyYE€HUH IPYTUX NMPeIMETOB:

® JCIIOJB30BaTh OTHOIICHUS Uil PELIEHUS MPOCTEUIIMX 3a/1a4, BO3HUKAIOLIMX B
pEATbHOM KU3HMU.
N3mepenusi u BbIYMCIECHUS

e DBbINONHATP W3MEpPEHHE [JIMH, PACCTOSHUW, BEJIWYMH VYIJIOB, C IOMOIIBIO
MHCTPYMEHTOB JIJIsl U3MEPEHUM JIJTUH U YTJIOB;

® MpuMEHATh (HOPMyINBI MEPUMETPa, IUIOMIATU U 00beMa, IIIOUIaAd TMOBEPXHOCTH
OT/EJIbHBIX MHOTOTPAHHUKOB ITPU BBIYMCIIEHUSAX, KOT/1a BCE JAHHBIE UMEIOTCS B YCIIOBUH,

e npumeHsTh Teopemy [ludaropa, 6a3oBblEe TPUTOHOMETPUYECKHUE COOTHOIICHUS
IUIS1 BBIYMCJIEHUA JIMH, PACCTOSIHUM, TUIOMIAAEH B MPOCTEUIINX CITyqasix.
B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHX MPEAMETOB:

® BBIYUCIATH PACCTOSHUA HAa MECTHOCTH B CTaHJAPTHBIX CUTyalUAX, IUIOMIAAU B
MPOCTEUIIIUX CiydasX, MPUMEHSATH (GOPMYJIbl B MPOCTEHIIUX CUTyallMsIX B IMOBCEIHEBHOMN
KU3ZHU.
I'eomeTpuyeckue NoCTPoOEeHU

e 300paxkarh THUNOBBIE MJIOCKUE (DUTYpPBI U (PUTYpPHI B MPOCTPAHCTBE OT PYKU H C
MTOMOINIBI0 HHCTPYMEHTOB.
B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

® BBINOJHATH MPOCTEUIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOJMMBIE B PEAIbHOU
KU3ZHU.
I'eomeTpuueckue npeodpa3zoBaHus

e Ctpouth Qpurypy, CAMMETPUUYHYIO TaHHOU (PUTYpe OTHOCUTEIHLHO OCH U TOUKH.
B noBceaHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX MPeEIMETOB:

® PpAacCMO3HABaTh ABUKEHUE OOBEKTOB B OKPYKAIOIIIEM MHUDE;

® pacro3HaBaTh CUMMETPUYHBIC (PUTYPHI B OKPY>KAIOIIEM MUDE.
BekTopbl U KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBatb Ha 0a30BOM ypOBHE TOHSATUSMU BEKTOpP, CyMMa BEKTOpPOB,
MPOU3BEACHUE BEKTOPA HA YHCIIO, KOOPAUHATHI HAa TNIOCKOCTH;

® OmnpeAeNsaTh MNPUOIMKEHHO KOOPJIMHATHI TOYKHM IO €€ M300pakEeHUIo Ha
KOOPAUHATHOM IIJIOCKOCTH.

B noBceqHeBHOM KU3HH M NIPH U3YyYE€HHHU APYTHX NPeIMETOB:



® JCIIOJB30BaTh BEKTOPBI Ui PELICHHs IPOCTEHIIMX 3a4ad Ha OIpPEAECIcHUue
CKOPOCTH OTHOCHTEJILHOTO ABUKECHUS.
HcTopust MaTeMaTUKH

e OnuceiBaTh OTAENbHBIE BBIIAIOUINECS PE3YJIbTAThl, OJIYYEHHBIE B XOAE Pa3BUTHUSA
MaTEMaTUKU KaK HayKH;

e 3HATh IPUMEpPbl MATEMAaTUYECKHX OTKPBITUA M HX aBTOPOB, B CBA3U C
OTEYECTBEHHOU U BCEMUPHON UCTOPHEM;

e [IOHMMAaTh POJIb MATEMATHUKHU B pa3BuThu Poccun.
MeToabl MaTEMAaTHKH

e BpiOuparh NOAXOIAMIMI HM3YYEHHBIA METOJA [Jisl PEIICHHsS H3YYECHHBIX THIIOB
MaTeMaTUYECKUX 3a1a4;

e [lpuBoauTh npPUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B OKpYKarolleu

IIGP'ICTBPITGJIBHOCTI/I U IIPOU3BCACHUAX UCKYCCTBA.

BoInycKHMK MOJYYHT BO3MOKHOCTh HAYUYHTHCS B 7-9 Kjaccax st obecnevyeHust
BO3MOKHOCTH YCIIEHIITHOTO MPOI0JIKeHUsI 00pa30BaHMsl HA 0a30BOM M yIJIy0JIEHHOM
YPOBHSIX
DJIeMeHThbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

o Onepuposamv NOHAMUAMU: ONpeoeieHue, meopemd, aKCUOMd, MHONCECmEO,
Xapakmepucmuku MHONCECMBA, NeMEeHM MHONCECMBA, Nycmoe, KOHeUHoe U OeCKOHeuHoe
MHOIHCECMBO, NOOMHONCECNBO, NPUHAONCHCHOCHb, BKAIOYEHUE, PABCHCINBO MHOMNCECME;

®  U300paAdNCAMb MHONCECMBA U OMHOUEHUE MHONCECTNE C NOMOWbIO Kpy208 Jiinepa,

® onpeoenimb NPUHAONEHCHOCMb  INEMEHMA  MHOIHCECMBY, 00beOUHEHU U
nepeceuenuro MHONCeCcms,

®  300a8amb MHONCECMBO C NOMOWbLIO NEPEUUCTICHUS. INEeMEHMO8, CA0BECHO20
ONUCAHUS,

® onepuposamv  NOHAMUAMU.  B8bICKA3LIBAHUE, UCMUHHOCMbL U JIOJHCHOCHb
BbICKA3LIBAHUS, OMPUYAHUE BbICKA3LIBAHULL, ONepayul HAO BbICKA3bIBAHUSMU. U, UIU, He,
VCI08HbBLE BbICKA3LIBAHUS (UMNIUKAYUL),

® CcMpoumbs 8bICKA3bIBAHUS, OMPUYAHUS BbICKA3bIBAHULL.
B noBceqHeBHOM KMU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® Ccmpoumbsv Yenovuku yMOS’ClKJZiO'-leHuﬁ HA OCHOB€ UCNONIb306AHUA npaABUl 10cUKU,



®  UCNONB308AMb MHOJHCECMBA, ONepayuu ¢ MHOMICeCmeamu, ux epaguyeckoe
npeocmasieHue 0Jisl ONUCAHUSL PEaibHbIX NPOYECCO8 U A6IeHUI.
Yucaa

o  Onepuposamb NOHAMUAMU. MHOHNCECMBO HAMYPATbHBIX HYUCET, MHONCECTEO
yenvlx yucesu, MHOMCECmME0 PAYUOHANbHBIX YUCE, UPPAYUOHATbHOE YUCTO, K8AOPAMHbIl
KOpeHb, MHONCECMBO  OCUCMBUMENbHbIX — YUCEN, 2eoMempudecKkdas uHmepnpemayus
HAMYPAaIbHBIX, YETblX, PAYUOHATbHBIX, OCUCTNEUMENbHBIX YUCE],

®  NOHUMAMb U OOBACHAMb CMbLCI NOZUYUOHHOU 3aNUCU HAMYPATLHO20 YUCLA,

®  GLINONIHAMY BLIYUCTEHUS, 8 MOM YUCTE C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX
8bIYUCTEHUU,

®  BBINOIHAMb OKPY2lleHUe PAYUOHAIbHBIX YUCET C 3A0AHHOU MOYHOCMbIO;

® CPasHUBAMb PAYUOHANbHBLE U UPPAYUOHATIbHBLE YUCIA,

®  NPeocmasisimb PAYUOHAIbHOE YUCTO 8 BUOe 0eCAMUYHOU OpooU

®  Ynops0o4U8amsv YUCIA, 3ANUCAHHBLE 8 8U0e 0OLIKHOBEHHOU U 0eCAMUYHOU OpooU,

o naxooumov HO/{ u HOK yucen u ucnonvzosamo ux npu peuieHuu 3a0ad.
B noBceHeBHOM KWU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® NpUMeHAmMb NPAGUNA NPUOIUNCEHHBIX BbIYUCIEHUL NPU PEeUleHUU NPAKMUYecKux
3a0a4 u peweHuu 3a0ay opyaux y4eoHvix npeomemos;

®  GLINOJHAMb CPABHEHUE Pe3YIbMAamos BblYUCIEHUL NPU peuleHUUu NpaKmudeckux
3a0ay, 8 mom yucie NPUOTUNCCHHBIX BbIYUCTEHULL,

® cocmasnamv U OYEHUBAMb YUCIOBbIE BbIPANCEHUS NPU PeUleHUU NPAKMUYecKUx
3a0a4 u 3a0a4 U3z Opy2ux y4eOHulx npeomemos,

® 3anucbleamv U OKPY2IAMb  YUCTO0Bble  3HAYEHUs  PeanbHblX  GeIUYUH  C
UCNOIL308AHUEM DAZHBIX CUCTNEM UBMEPEHUS.
ToknecTBeHHbIE IPeodpa3oBaHus

e  Onepuposamb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3AMeNeM, CMeneHu ¢
Yenvim OmpuyamenbHulM NoKazamenem,

®  GBINOIHAMb NPeoOPA308AHUA YENbIX BbIPANCEHUU: OeUcCmeus ¢ O0OHOYIEeHAMU
(cnooicenue, goluumanue, YMHONMCEHUE), OeUCmBUsi C MHO2SOYIEHAMU (CILOJCEHUe, 8bluumanue,
VMHOJMCEHUE),

®  GBLINONHAMb PA3NONCEHUE MHO20UIeHO8 HA MHOMNCUMENU OOHUM U3 CHOCODO08:

6blHECEHUE 3a CK06K_)/, cpynnupoeKkd, ucnojsibzoearnue d)Op]l/ly]l COKpAUWEHHO2O YMHOIMNCEHUA,



®  gblOCNAMb KBAOPAM CYMMbL U PAZHOCU OOHOYICHO8,

®  PACKIA0vLIBAMb HA MHOJCUMENU KBAOPAMHYIL MpexuieH,

®  GLINOIHAML NPEOOPA308AHUL BLIPANCEHUU, COOEPAHCAUUX CMENeHU C YelblMu
OMPUYAMENLbHBIMU NOKA3AMENAMU, Nepexooums om 3anucu 6 6ude CmeneHu ¢ Yeibim
ompuyamenbHbiM noKazamenem K 3anucu 8 guoe opoou;

®  GLINOIHAMb NPeodpPA308aHUs OPOOHO-PAYUOHATILHBIX BLIPAINCEHUL: COKPAUjeHUe
Opobeil, npusedeHue ancebpauveckux Opobell K 00weMmy 3HAMEeHameno, CLOdCEHUe,
VMHOJICeHUe, OelleHue aneeopaudeckux opooet, 6038edeHue aneedpauyeckolu opoou 6
HAMypaioHyo U Yyeaylo OmpuyameibHyio Cmenens;

®  BLINOJIHAMb NPEoOPA3Z0BAHUSA BLIPANCEHUL, COOEPHCAUUX KBAOPAMHbBIE KOPHU,

® gvlOenAmb K8AOpam CYMMbl Ul  PASHOCMU  OBVUIIEHA 6  BbIPANCEHUIX,
cooeparcauiux KeaopamHvle KOpHu,

®  GLINOIHAMb NPEOOPA30BAHUS BLIPANCEHUL, COOEPAHCAUUX MOOYTb.
B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEAMETOB:

®  GLINOIHAML NPeobpa308anus U Oelicmeuss C YUCIaMU, 3ANUCAHHBIMU 8
CMAaHOAPMHOM 8UOe;

®  GLINOIHAMb NPeoOPA308AHUL ANCEOPAUUECKUX BLIPANCEHUU NPU peuleHuu 3aday
opyaux yuebHvix npeomemos.
YpaBHeHMs M HEPABEHCTBA

o Onepuposamv NOHAMUAMU: YPABHEHUe, HEPABEHCMBO, KOpPeHb VPAGHEHUS,
peulenue HepaseHcmeda, PAGHOCUNIbHbIE YPABHEHUs, 001acmb Onpeoenenus YpPasHeHUs.
(HepaseHcmea, cucmemol ypaGHeHUU WU HEPABEHCME);

® pewams JUHelHble YPAGHEHUS U YPABHEHUs, C800UMble K JUHEUHbIM C NOMOWbIO
MOJHCOeCMBEHHbIX NPeoOPA308AHULL,

® pewamsb KeaAOpamuvle YPAGHEHUs U VPAGHEHUS, CBOOUMble K K8AOPAMHLIM C
HOMOWBIO MOACOECMBEHHBIX NPeodPA306aAHULL

® pewamsb OPpOOHO-TUHELHbIE YPABHEHUSL,

® pewams nNpocmeluiue  UPPAYUOHANIbHbIE  VPABHEHUs  8UOd f(x)=a |,
JE(X)=ya(x);

n
® peuams ypasuenus suoa X =a,;




® pewamsv YpAGHEeHUs CHOCOOOM pA3NI0NCEHUs HA MHOMCUMENU U 3AMeHbl
nepemMeHHOU;

®  UCNONB308ANb MEMOO UHMEPBANO8 OJi peuleHUs Yevlx U OPpOOHO-PaAYUOHATbHBIX
HEepaseHCcmes,

® pewiams TUHEUHble YPAGHEHUS U HEPABEHCMBA C NaAPAMEeMpPamu,

® pewams HeCl0MCHble KBAOPAMHble YPAGHEHUS C NAPAMEMPOM,

®  pewams HeCl0MHCHbIE CUCTEMbL TUHEUHbIX YDAGHEHUU C NapamMempamil;

® pewams HeCI0MHCHblE YPAGHEHUSL 8 YELbIX YUCTAX.
B noBceqHeBHOM KU3HU U TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

® cocmasnamv U peuams JuUHeliHble U K8AOpamuvle YPAGHEeHUs, VPAGHEHUs, K HUM
ceooawuecs, cucmemsbl JTUHEUHBIX YPABHEeHUlUl, HePAGeHCMm8 Npu peueHuu 3a0ay Opyux
VUeOHbIX npeoMemos;

®  GBLINONHAMb OYEHKY NPABOON0000Usi pe3yIbmamos, NOIYYAeMblX NpU peuleHuu
JIUHEUHbIX U KBAOPAMHBIX YPAGHEHUU U CUCMEM JUHEUHbIX YPABHEHUL U HepaseHcme npu
pewenuu 3a0ayd 0py2ux y4eOHblX npeomemos,

® gbIOUPAMB COOMBEMCMBYIOWUE VPAGHEHUS, HEPAGEHCMBA UMU UX CUCEeMbl OJisl
COCMABNIeHUsT MAMEMAMUYecKolu Mo0enu 3a0aHHOU PealbHOU CUmyayuu uiu npukiaoHol
3aoayu;

®  yMemb UHMEPNPEMUPOBAmMsd NONYUEHHbIU NPU PeuleHUU YPasHe s, HepaeeHCmad
UMY cucmemvl pe3yabmam 6 KOHmMeKcme 3d0AHHOU peanbHOU CUmyayuu uid npukiaoHol
3a0auu.
DOyHKIUU

o Onepuposamb NOHAMUAMU: DYHKYUOHATbHAS 3ABUCUMOCMb, QYHKYUSA, 2pagux
@yukyuu, cnocobvl 3a0aHus QYHKYUU, apeymeHm U 3HayeHue QYHKYuu, ooaacmo
onpeoeeHusi U MHONMCECMBO 3HAYEHUU  QYHKYuu, HYIU QYHKYUU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMb (DYHKYUU, YeMHOCMb/HeYemHOCmb QYHKYUU,

o cmpoumsb  2pauxku  JUHEUHOU,  KeAOpamudHou  (QYHKyuil,  0OpaAmHOU

NPONOPYUOHANLHOCIU, (DYHKYUU UOA: Y = a+Lb vy =~Ixy=3¥x, y=|x;
X+

® Ha npumepe K8AOPAMUYHOU (DYHKYUU, UCNOb308aMb Npeobpazoseanus epagura

@yuryuu Y=f(X) ona nocmpoenus epagpuxos ynkyuii y = af (kx+b)+c ;



® COCmasnAms YPaAGHEeHUsL NPAMOU HO 3A0AHHLIM YCI0BUSIM: NPOX00sawel yepe3 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOXoosaujell yepe3 OAHHYI0 MOYKY U NapaileibHOU
OaHHOU NPAMOLUL;

® uccnedosamsv yHKYUIo no ee epagpuxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSHCIEA,
MOHOMOHHOCMU K8AOPAMUYHOU YHKYUU,

® onepuposamsv NOHAMUAMU. NOCIE008AMENbHOCMb, APUPMEMULECcKas NPocpeccus,
2eoMempuiecKkas npocpeccusi;

® pewamsv 34044 HA APUPMEMUYECKYIO U 2EOMEMPUYECKYIO NPOCPECCUTO.
B noBceHeBHOM KNU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

®  UILIIOCMPUPOBAMD C NOMOWDBIO 2PAPUKA PEATbHYI0 3A8UCUMOCTNL UIU NPOYECC NO
UX XAPAKMepuCmuKam,

®  UCNOAB308AMb CBOUCMBA U 2PAPUK KEAOPAMUUHOU YHKYUU NPU peuieHuu 3a0ay
u3 Opyaux y4eoHvix npeomemos.
TexcroBble 321241

o Pewamsv npocmvie u CclOdCHble 3a0a4U pPA3HLIX MUNOS, A MAKJHCE 3A0ayu
NOBbIUUEHHOU MPYOHOCMU,

®  UCNONBL308AMb PA3HblE KPAMKUE 3aNnUcCU KAk MOoOenu MeKCMO8 CIONCHbIX 3a0ay
0J151 NOCIMPOEHUsL NOUCKOBOLL CXeMbl U peueHUs 3a0ay;

® pazmuuames Molelb MeKCma U Mooelb peuleHUus 3a0ayu, KOHCMPYuposams K
OOHOLL MOOEeIU peUleHUsl HeCIONCHOU 3A0ayU pa3Hble MOOeIU meKcma 3a0ayu,

® 3HamMb U NPUMEHAMb 00a Cnocoda NOUcKa peuleHus 3a0ad (om mpebo8aHus K
VCI08UIO U OM YCI08US K MPebOB8AHUIO),

®  MO0enUposams paccyicoenus npu HOUCKe peuleHus 3a0ay ¢ NnoMowblo epag-
cxembl,

®  gbIOCTAMb IMANDL PeUleHUsl 3a0aUU U COOEPAHCAHUE KAHCO020 IMAna;

® yMemb GbIOUPAMb ONMUMATLHBIL MEeMOO peuleHUs 3a0ayu U 0CO3HABAMb GblOOP
Memooa, paccmampueams paziuinsvie Memoobl, HAX00UMb PA3Hble peuleHus 3a0a4l, eciu
B03MOMHCHO,

®  QHANU3UPOBAMb 3aMPYOHEHUs NPU PeuleHUU 3a0a4;

®  GLINOIHAMD pasnuutble npeobpazosams npeoIoANCeHHOU 3a0ayu,

KOHCMPYUpOo8ams HO8ble 3a0a4u U3 OaHHOL, 8 MOM Yucie obpammusie,



® UHmMeEpnpemupo8amsv BLIYUCIUMENIbHBIE pe3yIbmamsl 6 3adade, UCC1e008amy
NOJIy4YeHHOe peulenue 3a0adu,

®  QHANU3UPOBAMb BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNONONCEHUS O8YX
00beKmMOo8 U U3MEHeHUe UX XapaKmepucmux npu COBMeCmHOM O8UNCEHUU (CKOPOCMb, 8peMs,
paccmosnue) npu pewerHuu 3a0ay Ha 08UdCeHUue 08YX 00beKmos8 KAK 6 OOHOM, MAaK U 8
NPOMUBONOJIOHNCHBIX HANPABLEHUSIX,

®  UCCIe008amb 8CEBO3IMOINCHLIE CUMYAYUU NPU peuleHuU 3a0ay HA O08UdCeHUe No
peKe, paccmampusams pasHvle CUCeMbl OMcuema,

® peuwams pazsHoOOOPA3Hble 3A0aAYU KHA YACTIUY,

® pewamsv U 0OOCHOBLIBAMb CB0€ peuleHue 3a0a4 (8blOensams MamemamuyecKyro
OCHOBY) HA HAXOMCOEHUe YACMU YUCIA U YUCIA N0 e20 4acmu HA OCHOBEe KOHKPEMHO20
cmoleaa Opoou,

® 0co3Hasamv U 00BACHAMbL UOSHMUYHOCb 3A0ad PA3HLIX MUNOS, CEA3bI8AIOUUX
mpu 6enudunsvl (Ha pabomy, HA NOKYNKU, HA OBUMCEHUE), BblOeNsdmb MU BeIUYUHbl U
OMHOWEHUSL MeHCOY HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ad, KOHCMPYUposams
cobcmeennbvle 3a0a YKA3aHHbIX MUNo08,

® glA0emb OCHOBHLIMU MEmOoOdMU peuleHus 3a0ad Ha cMecu, Chiasol,
KOHYEeHmpayuu,

® pewamv 3a0a4u HA NPOYEHMbl, 6 MOM HUCle, CIONHCHblE NPOYEHMbL C
000CHOBAHUEM, UCNONb3YS PA3HbBLE CNOCOODI;

® pewams Jo2udecKue 3a0a4u pasHbiMu cnocobamu, 8 mom yucie, ¢ 08yms OJ10Kamu
U ¢ mpems O10KaMuU OAHHBIX C NOMOUWBIO MAOIUY,

® pewamsv 3a0a4u NO KOMOUHAMOPUKE U Meopuu BeposImHOCmel HA OCHOGe
UCNONIL30BAHUS U3YYEHHBIX MEMOO08 U 0O0CHOBLIBAMb peuleHUe,

® peuams HeCl0HCHbLE 3A0aAYU N0 MAMEMAMUYEeCKOU CIMAmucmuxe,

® o061a0emb  OCHOBHLIMU  MEMOOAMU  peuleHus  CIONHCeMHbIX  3a0ay:
apugmemuueckutl, aieedpauyecKuli, nepebop 8apuanmos, 2eomempudeckuil, epaguueckutl,
NPUMEHAMb UX 8 HOBbIX NO CPABHEHUIO C U3YYEHHbIMU CUMYAYUSX.
B noBcexHeBHOM KH3HM ¥ IPH U3YYEHUH APYTUX MPEIMETOB:

® gblOeNAMb NPU peueHul 3a0ad Xapakmepucmuky paccCmMampusaemol 8 3adaye

cumyayuu, OomJjlU4Hble Om  peajlbHblX (me, om Komopbslx a6cmpaeup06aﬂu0b),



KOHCMPYUPOBAMb HOBblEe CUMYAYUU C YYEemOM dMUX XAPAKMEPUCMUK, 8 YaACMHOCU, NpU
peuteHul 3a0ay Ha KOHYeHmpayuu, Y4umoléams nioOmHOCHb 8eulecmed;

® pewamsb U KOHCMPYUPOBAMb 3A0a4U HA OCHOBE PACCMOMPEHUS PealbHbIX
cumyayuii, 8 KOMopwIX He Mpedyemcsi MOYHbBIU GLIYUCIUMENbHBI Pe3)Ibmam,

® pewams 3a0auu HA O8UdICEHUEe N0 peKe, PACCMAMpPUsdsl pPasHvle CUCTEMbl
omcuema.
CTaTuCTHKA ¥ TEOPUSl BEPOSITHOCTEM

o Onepuposamv NOHAMUAMU. CMONOUAMblEe U KpPY2oBvle OUacpammul, mMadauybl
O0aHHbIX, CpeOHee apupmemuueckoe, Meduaumd, Haubdolvbuiee U HAUMEHbUlee 3HAYCHUs.
8bI00PKU, pA3MAX B6bIOOPKU, OUCHEpCUss U CMAHOAPMHOe OMKIOHeHUe, CHYYAUHA
UBMEHYUBOCTND,

® uzglekamv UHGOpMayuro, NPeoCMmAasiIeHHyl0 6 maAdIUYax, Ha OUaAcpammax,
epacghukax;

® cocmasnsmv mabauybl, CMPOUNb OUALPAMMbL U 2PAGUKU HA OCHOBE OAHHBIX,

® onepuposamv NOHAMUAMU. HAKMOPUAT HUCIA, NEPeCmMAHOB8KU U COYEMAHUs],
mpeyeonvruk Ilackans;

®  NPUMEHAMb NPABUIO NPOU3BEOCHUS NPU PeUleHUU KOMOUHAMOPHBIX 3A0aU,

® onepupogamv NOHAMUAMU: CAYUAUHBIL ONbIM, CAVHYAUHBIL 8blOOp, UCHbIMAHUE,
aNeMeHmapHoe CayyaiiHoe cobvlmue (uUcxoo), Klaccuweckoe onpeoeieHue 6eposmHOCmU
CYUALiHO20 cOObIMUSL, ONepayul Hao CIYYAUHLIMU COOLIMUAMU,

®  npedcmasiaAmsb UHGOPMAYUI0 C NOMOWbIO Kpy2o8 Jiiepa;

® pewamsb 3a0a4U HA BbIYUCIEHUE BePOIMHOCMU C NOOCHeMOM KOauuecmasd
BAPUAHMOB C NOMOUWBIO KOMOUHAMOPUKUL.
B noBcenHeBHOM KM3HHU M TIPH U3yYE€HHH APYTHX NMPEIMETOB:

® u3gleKamv,  UHMeEPNnpemuposamv U Npeodopazosvieamsv  UHGoOpMayuro,
npeoCcmasieHHy0 8 mabauyax, Ha OuaspamMmax, paguxax, ompanjicauyro ceolucmed u
Xapakxmepucmuku peaibHblxX NPoyecco8 U A61eHULL,

® onpedenams Cmamucmuyeckue Xapakmepucmuku 8bl00poK No  mabauyam,
ouazpammam, epagpuram, 8bINOIHAMb CPAGHEHUE 8 3ABUCUMOCU OM Yelu PeuleHUs 3a0adu;

®  OYEHUBAMb BePOSMHOCHb PEAbHBIX COOBIMULL U S68eHUIL.
I'eomeTpuyeckue purypsi

o  Onepuposamv NOHAMUAMU 2EOMEMPULECKUX Puyp;



® u3GIEeKAmMb, UHMEPNPemuposamsv U  npeobpazosvieamsv  UHGopmayuio o
2eoMempuieckux Gueypax, npeocmasieHHyI0 Ha Yepmextcax,

® npumeHAmb 2eomempuueckue Gakmuvl 01 peuwlenus 3a0aiy, 8 MmMOM HUcie,
npeononazaruux HecKOJIbKO Wa208 peuleHus,

* opmynuposams 8 NPOCMENUUX CIYHAAX CBOUCMBA U NPUSHAKU (Puyp;

®  00KA3bIBAMb 2COMEMPUUECKUE YMBEPHCOCHUSL,

® grademv cmMaHOapmMHOU Klaccugukayueu HIOCKUX ueyp (MpeyeorbHUKo8 u
Yyemulpexy20JIbHUKO8).
B noBceqHeBHOM KNU3HH M NIPH U3yYe€HHHU APYTHUX NMPeIMETOB:

®  UCNONB308AMb  CEOUCMBA  2eoMempudeckux queyp 01a peuwleHus 3aday
NPAKMUYECKO20 XapaKkmepa U 3a0a4 U3 CMeHCHbIX OUCYUNTUH.
OTHomeHnunst

o Onepuposamv NOHAMUAMU: PABEHCMBO ¢hueyp, pasuvie @GuUIYpol, PABEHCHEO
Mpey2oNbHUKOS, NaAPALIEIbHOCb NPAMbIX, NePREeHOUKYIAPHOCIb NPAMBIX, Veibl MeHcoy
NPAMbIMU, NEePNeHOUKYIAp, HAKIOHHAS, NpoeKyus, nodoodue gueyp, nooodbHvle gueypul,
NnO00OHbIE MPeY2OSIbHUKU,

® npumensms meopemy DPaneca u meopemy 0 NPONOPYUOHALLHLIX OMPE3KAX NpU
peuenuu 3a0a4,

®  Xapakmepu3oeamv 63AUMHOE PACNOJIONCEHUE NPAMOU U OKPYHCHOCMU, O08YX
OKPYHCHOCMEU.
B noBcenHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

®  UCNONBL308aMb OMHOUleHUs Ol peueHus 3a0ad, B03HUKAIOWUX 6 peanbHOL
JHCUBHUL.
N3mepeHust U BLIYUCIEHUS

o Onepuposamv npeoCmasieHusIMU o OauHe, NIOWAOU, 0Oveme KAK BeNUUUHAMU.
Ilpumename  meopemy Ilughacopa, Gopmyavt niowaou, obdvema npu peuieHuu
MHO20UIA208bIX 3A0aY, 8 KOMOPbLIX He 6ce OAaHHble NPeOCMABleHbl 56HO, a mpeoyom
8bIYUCTEHUL, onepuposams 0onee WUPOKUM KOIUYECMBOM HOpMYN ONUHbL, NIOWaAdlU,
0bvemMa,  GuIUUCTAMb  XAPAKMEPUCMUKU — KoMmOuHayuui  Queyp  (oxpyacHocmen  u
MHO20Y20/IbHUKOB) ~ BbIYUCAAMb — PACCMOSAHUA — Mexcoy  ueypamu,  NpumeHsims
mpu2oHoMempudeckue Qopmynvl 01 8blUUCTIEHUN 8 OOJlee CLONCHBIX CIYYAsX, NPOBOOUMDb

6bIYUCTICHUA HA OCHOB€E PABHOBEIUKOCMU U pABHOCOCMABIEHHOCMU,



®  1POBOOUMb NPOCMbLE BbIYUCTICHUS HA 00bEMHBIX MEax;
® dopmyruposamov 3a0auu Ha vIYUCIEHUE ONUH, NIOWAOEU U 00bEMO8 U peuams
Uux.

B HOBCGHHCBHOﬁ KU3HU M TIPH U3YICHHUH IPYIUX NMMPEAMETOB:

®  1POBOOUMb GLIUUCIIEHUS HA MECTMHOCTU,

® npumeHsmb HOPMYNbl NPU GLIYUCIEHUSIX 8 CMENCHBIX YUEOHbIX NpeoMemax, 8
OKpYHCaowert 0eucmaumelbHOCHuU.
I'eomeTpuyecKkne MOCTPOEHUS

o 3zobpaxcamsv ceomempuueckue @ueypbl NO MEKCMOBOMY U CUMBOILHOMY
ONUCAHUIO,

®  C80D0OHO ONEPUPOBAMb YEPMENCHLIMU UHCTNPYMEHMAMU 8 HECTONCHBIX CILYYAsX,

®  GLINOIHAMb NOCMPOECHUSL MPEY2ONLHUKOS, NPUMEHAMb OMOENbHblE MEmOoObl
HOCMPOEHUll YupKyiem U JUHeUKol U Nposooums npocmeliuiue uUccie008aHus uucia
peutenut;

® u3z00padxcamv munogvie NIOCKUe @ueypvl U 0OveMHble mena ¢ NOMOUbIO
NPOCMeUUx KOMNbIOMEPHbIX UHCIPYMEHMOB.
B noBcenHeBHOM KU3HU M TIPH U3YYE€HUH APYTUX NMPeAMETOB:

®  GLINOJIHAMb NpOCMeUUUe NOCMPOEHUsT HA MECMHOCMU, He0OX00uMble 8 PeanlbHOll
HCUBHU,

®  OyeHUBamv pamepsl PearbHbIX 00BLEKMOE OKPYAHCAIOULe20 MUPA.
IIpeoGpa3zoBanusi

o Onepuposamov nouamuem O0BUNCEHUs U NpPeoOPA308anusi Nooodus, 61a0ems
npuemamu nocmpoenus Queyp ¢ UCnoab308aHuem O0BUNCEHUL U Npeodpaz08aHuti n00ooUsl,
NPUMEHAMb NOJYYEeHHbLE 3HAHUS U ONbIM HOCMPOEHULL 8 CMENCHBIX NPeOMemMax U 6 peanibHblX
CUMYAYUAX OKPYHCAIOWE20 MUPA,

e cmpoums hueypy, noOOOHYIO OAHHOU, NOJL30BAMbCA CEOUCMBAMU NOO0OUS OISl
000CHOBaHUS CBOUCME huzyp,

®  NPUMEHAMb CBOUCMBA OBUNCEHUL OJiIsl NPOB8edeHUs NPOCMetuux 000CHOBAHUL
ceotlicmes gueyp.

B noBceqHeBHOM KMU3HH M NIPH U3yYE€HHHU APYIHX NPeIMETOB:



® NPUMEHAMb CBOUCMBA OBUMNCEHUL U NPUMEHAMb Nooodue 0/ NOCMPOEHULl U
BbIUUCTICHUU.
BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

o Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCMb BEeKMOPO8, NPOU3BEOCHUE
BEKMOPA HA HYUCIO, Y20l MedNCOy BeKMOPAMU, CKAISAPHOE NPOU38eoeHue GeKmopos,
KOOPOUHAMbL HA NIAOCKOCMU, KOOPOUHAMbL 8EKMOPA,

®  BLINONHAMb OeUCMBUs HAO 8eKMOPAMU (CNOMCEHUe, B8blYUmAanue, YMHONCeHUe HA
YUCI0), BLIYUCAAMb CKANAPHOE Npou3seoenue, Onpeoeisims 6 NPOCMetuuux Cayyasx yeoi
MeHcOy 8eKmMopamul, BbINOJHAMb PA3I0JNCEHUe B8eKMOpAd HA COCmAasisgiowue, NPUMeHsImb
NOJIYYeHHble 3HAHUS 8 (hu3uKe, NOJIb308AMbCA HOPMYIIOU BbIYUCIEHUS PACCMOAHUS MeAHCOY
MOYKAMU NO UZBECMHbLIM KOOPOUHAMAM, UCNONIb308AMb VYPAGHEHUs hueyp 01 peulenus
3a0au;

®  NPUMEHAMb 8EKMOPbL U KOOPOUHAMbBL Ol PEULCHUS. 2eOMEMPULECKUX 3a0a4 Ha
8bIYUCTICHUE ONIUH, V2II08.
B noBceqHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

®  UCNONBL308AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM O peuleHus 3a0a4 no Quzuxe,
2eoepaguu u Opyaum yueoHvim npeomeman.
Hcropust MaTeMaTUKH

o Xapaxmepuzosambv 6K1A0 8bIOAIOUIUXCS MAMEMAMUKOS 8 PA38UMuUe MaAmemMamuKu
U UHBIX HAYYHBIX obaacmel,

®  NOHUMAMb POSb Mamemamuku 8 pazsumuu Poccuu.
MeToabl MaTEeMATUKH

o Ucnonv3ys u3zyueHHvle Memoovl, NPOBOOUMb OOKA3AMENbCMBO, BbINOJHAMb
onpoeepicenue;

®  BbLIOUPaAMb U3YUEHHbIE MEeMOObL U UX KOMOUHAYUU OJIsl PeUleHUsi MAmeMamuyeckux
3a0ay;

® UCNONBL308AMb MamemMamuyeckue 3HAHUs Ol ONUCAHUS 3AKOHOMepHOCmell 8
OKpYdIcaroweli OeticmeumelbHOCMu U NPOU38e0eHUSX UCKYCCMBA,

® npuMeHAmMb — npocmelwiue  NPOSPAMMHbIE — CpedCcmea U IJNEeKMPOHHO-
KOMMYHUKAYUOHHblE CUCIEMbL NPU PeuleHUU MAMeMamuiecKux 3a0ay.
BbInyCKHHK MOJYYUT BO3MOKHOCTh HAYYUThCS B 7-9 Ki1accax /sl YCIEIHOT 0

NMPOJ0JIKeHNsI 00pPa30BAHUSA HA YIIy0J€eHHOM YPOBHE



JJIeMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKHU

e (CB00OOJIHO OINMEPUPOBATH MOHATHSAMU: MHOYKECTBO, XapaKTEPUCTUKH MHOXKECTBA,
AJIEMEHT MHOJXKECTBa, IyCTOE, KOHEYHOEC W OECKOHEYHOE MHOXKECTBO, ITOJIMHOMKECTBO,
MPUHAJIJICAKHOCTh, BKIIFOYEHHE, PABEHCTBO MHOKECTB, CIIOCOOBI 3aJJaHNE MHOYKECTBA;

® 33/1aBaTh MHOXKE€CTBA Pa3HBIMU CIIOCOOAMHU;

® TIPOBEPSTH BBHINOJHEHUE XaPAKTEPUCTUUECKOIO CBOMCTBA MHOXKECTBA;

e CBOOOJHO OMEPUPOBATH TMOHATHUSIMH: BBICKA3bIBAHWE, MUCTUHHOCTh M JIOKHOCTh
BBICKA3bIBaHUS, CJIOKHBIE U TPOCTHbIC BBICKA3bIBAHUS, OTPHUIIAHUE BBICKA3bIBAHUIA,
WCTUHHOCTb U JIOKHOCTb YTBEPKJICHUS U €r0 OTPUIIAHUSI, ONIEPALIMU HAJl BHICKA3bIBAHUSIMU:
Y, WK, HE; YCIIOBHBIC BhICKA3bIBAHUS (MMIUIMKALINH ),

® CTPOUTH BBICKA3bIBAHMS C UCIIOJIb30BaHUEM 3aKOHOB aJIreOPhl BHICKA3bIBAaHUM.

B noBcegHeBHOM KU3HU M IPU U3YYE€HUH JPYTUX NPeIMETOB:

® CTPOUTH PACCYXKJICHUS HA OCHOBE MCIIOJIL30BaHUS MPABUII JIOTHKH;

® UCIOJL30BaTh MHOXECTBA, OlEpallMd C MHOXKECTBaMH, HX Tpaduyeckoe
MPEJICTABJICHUE JJIsl OMMCAHUSI PEAbHBIX MPOLIECCOB M SIBIICHUH, MpPU PELICHUH 3aaad
JIPYTUX y4eOHBIX TIPEIMETOB.

Yucaa

e (CB0OOIHO oOIEpUPOBATH TMOHATHUAMM: HATypalbHOE YHCIO, MHOXXECTBO
HaTypaJbHBIX YHCEJ, IIeJI0€ YHCIIO, MHOXKECTBO IIEJIBIX 4YHCEeJ, OOBIKHOBEHHAs JapOOb,
JecATUYHAas ApoOb, CMENIaHHOE YHMCJIO0, PallMOHAIbHOE YHMCJI0, MHOXKECTBO PallMOHAIbHBIX
4yHcell, UppallMOHAIBHOE YMCII0, KOPEHb CTENEHU N, JEUCTBUTEIBLHOE YHUCIO, MHOXKECTBO
NEUCTBUTEIBHBIX  YHCEN, TEOMETPUYECKas UWHTEpIpeTalds HaTypalbHbIX, IENbIX,
palMOHANIbHBIX, IEUCTBUTEIbHBIX YHCET,

® T[IOHMMAaTh M OOBSICHATH Pa3HUILy MEXKIy MO3UIMOHHON ¢ HEMO3UIIMOHHON
CHCTEMAaMH 3aITMCH YUCEI;

® TIEPEBOJUTH YKCIIA U3 OJTHON CUCTEMBI 3aITUCH (CUCTEMbI CUMCIICHUSI) B IPYTYIO;

® JI0Ka3bIBaTh M MCIIOJL30BaTh MPU3HAKU ACIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11
CYMMBI ¥ TPOU3BEICHUS YUCEN MPH BHIMIOJHEHUH BBIYUCICHUN U PEIICHUU 33]1a4;

® BBINOJHATH OKPYIJEHUE PAIMOHAIBHBIX M HPpaAlMOHATIBHBIX YHCEI C 3aJaHHOU
TOYHOCTBIO;

¢ CpaBHUBATb I[CI\/'ICTBI/ITGJ'IBHBIC 4qunciia pasHbIMHU CHOCO6aMI/I;



® YHOPSAAOYUBATH YUCIIA, 3AMMCAHHBIC B BUIE OOBIKHOBEHHOMN U NECATUYHON IpOoOH,
YlClla, 3allUCaHHBIE C MCIOJIb30BAaHUEM apU(PMETHUUECKOTO KBAJPaTHOIO KOpHS, KOpHEU
CTETIICHH OOJIbIIIE 2;

e naxomute HOJl u HOK umcen pazHbpiMuM cnoco0aMy M HMCHOJIB30BaTh MX IPH
pELICHUH 3aad4;

® BBHINOJHATH BBIUKMCIEHUS M NpeoOpa3oBaHUs  BBIPAKEHUM, COJAEPKAIIUX
JNEUCTBUTEIbHBIEC YMCIIA, B TOM YUCIIE KOPHU HAaTypaIbHBIX CTENEHEH.
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® BBINOJHATh U OOBSACHATH PE3YNbTATHl CPABHEHUS PE3YJIbTATOB BBHIYMCICHHUN MPU
pElIeHNH MPaKTUYECKUX 3a7ady, B TOM YHUCJIE MPUOJIMKEHHBIX BBIUYMCICHUM, HCIONb3Ys
pa3HbIe CIIOCOOBI CPaBHEHMI;

® 3aIMCHIBATh, CPAaBHUBATH, OKPYIVIATH YHCIOBBIE JAHHBIC PEAIBHBIX BEIUYHMH C
HCIIOJIb30BAaHUEM PAa3HbIX CUCTEM U3MEPEHMUS;

® COCTaBJSITh M OLIEHWBATh pa3HbIMH CIOCOOAMM YHCJIOBBIE BBIPAKEHUS IPU
pELIEHNHU NPAaKTUYECKUX 3a1a4 U 33/1a4 U3 APYTruX y4eOHbIX IPEIMETOB.
ToxaecTBeHHBbIE TPe0Opa3oBaHUs

e (CB00OAHO ONEPUPOBATH MOHATUSAMU CTENEHHU C IIEJIBIM U JPOOHBIM MOKa3aTelIeM;

® BBINOJHATH JOKA3aTEJIbCTBO CBOMCTB CTENEHW C UENbIMU M JAPOOHBIMH
IIOKa3aTesIMU;

® ONEepUpOBaTh MOHATHSAMHU «OJHOUJIEH», «MHOTOWIEH», «MHOTOYJIEH C OJIHOM
MEPEMEHHOI», «MHOTOWIEH C HECKOJIBKUMU MEPEMEHHBIMIY, KOI(PPUIMEHTH MHOTOYJIEHA,
«CTaHJIapTHAas 3alMCh MHOTOYJIEHA», CTEIIEHb OJHOYIEHA U MHOIOYJICHA,;

e CBOOOJHO BIAAETh MPUEMaMHU MPEeOOpPa3oBaHUs LIEJbIX U IPOOHO-PALIMOHATIBHBIX
BBIPAKECHUN;

® BBINOJHATH PA3JIOKEHWE MHOTOWICHOB HAa MHOXKUTENIM Pa3HBIMU crioco0amu, ¢
MCIIOJIb30BAaHUEM KOMOMHAIIMI Pa3IMYHbIX PUEMOB;

® 1CHOJIb30BaTh TeopeMy Buera u Teopemy, oOpaTHyio Teopeme Buera, nis morcka
KOpPHEHN KBaJpaTHOTO TpeX4ieHa M JJI PEIICHMs 3a7ad, B TOM YHUCIE 3a/1a4 C mapaMeTpamMu
Ha OCHOBE KBaJPAaTHOI'O TPEXUJICHA;

®  BBINOJHATH JEJICHUE MHOIOYIEHA HA MHOTOYJIEH C OCTaTKOM,;

® JJOKa3bpIBaTh CBOWCTBA KBAJAPATHBIX KOPHEW U KOPHEU CTENEHU NN,



® BBINOJHATH NpeoOpa3oBaHUs BBIPAKEHUH, COAEPXKAIIUX KBaJpaTHbIE KOPHH,
KOPHHM CTEIICHH N;

e CBOOOJHO OMEpPUPOBATH MOHATUSIMHU «TOXKIECTBOY», «TOXKIECTBO Ha MHOKECTBEY,
«TOXJIECTBEHHOE ITPEOoOpPa30BaAHUEY;

® BBINOJIHATH pa3jMuHble MpeoOpa3oBaHMs BBIPAKEHUN, COAEPKALIUX MOIYIH.
() ==
B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® BBINOJHATH NpeoOpa3oBaHusA U JACUCTBUS C OYyKBEHHBIMH BBIPQXKCHHUSIMH,
YHCIIOBBIE KOA((UIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAHIaPTHOM BUJIE;

® BBINOJHATH NPeoOpa3oBaHMs PALUOHAIBHBIX BBIPAXKEHUN INPU PEILIEHUU 3a]ad
ApYruX y4eOHBIX MPEAMETOB;

® BBIOJIHATH MPOBEPKY MPABAONOAOOMS (PU3MUECKUX U XUMHUYECKUX (OpMyJs Ha
OCHOBE CPAaBHEHMSI pa3MEPHOCTEN U BaJIEHTHOCTEM.
YpaBHeHNs U HEpaBeHCTBA

e (CB0OOOIHO ONEpPHPOBATH MOHATUSIMH: yYpaBHEHUE, HEPABEHCTBO, PABHOCHJIbHBIE
YPAaBHEHUSI W HEPABEHCTBA, YPAaBHEHUE, SIBISIOLIEECS CIEACTBUEM JAPYrOro ypaBHEHUS,
YpaBHEHUS, PABHOCWIbHBIE HA MHOKECTBE, PAaBHOCUJIbHBIE TPEOOPa30BAHUS YPAaBHEHU;

e pelarh pa3Hble BUAbBl YPaBHEHUH M HEPABEHCTB M MX CHCTEM, B TOM YHCIE
HEKOTOpbIe ypaBHEHUs 3 U 4 creneHei, [poOHO-pallMOHAIbHbBIE U HPPALMOHAIIBHBIE;

e 3HaTh Teopemy Buera s ypaBHEHHI CTENEHN BBILLIE BTOPOM;

® [IOHMMAaTh CMBIC] TEOPEM O PABHOCWIIBHBIX U HEPABHOCUJIBHBIX MPEOOPA30BAHUSLX
YpaBHEHUH U YMETh UX JOKa3bIBaTh;

® BJIAAETh pPa3sHbIMM METOJAMHU PEILICHUS ypaBHEHWI, HEPABEHCTB U HX CHUCTEM,
YMETh BbIOMPATh METO pelIeHUsI U 00OCHOBBIBATH CBOU BBHIOOD;

®  JCIOJIb30BaTh METOJl MHTEPBAJIOB JIJISl PEIICHUS] HEPABEHCTB, B TOM YKCIIE APOOHO-
paloHaIbHBIX U BKJIIOYAIOIIUX B C€0s1 UppallMOHAIbHbBIE BBIPAXKECHNUS;

e pemiath aaredpanyecKkue ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI C TapaMeTpamu
aredpanvdeckuM U rpapuueckuM MeTo1aMu;

® BJAJETh PA3HBIMU METOAAMHU JI0KA3aTEIBCTBA HEPABEHCTB;

¢ pCUIaTh YPaBHCHHA B ICJIbIX YHUCIIAX,



® u300paxaTh  MHOXECTBA Ha  IUIOCKOCTH,  3aJaBaeMbleé  ypaBHCHHSIMH,
HEPABEHCTBAMHU U UX CHCTEMaMH.
B noBceHeBHOM KU3HU M TIPH U3yYE€HHH APYTHUX NMPEIMETOB:

® COCTaBJIATH U pEIIaTh YPaBHEHUS, HEPABEHCTBA, MX CHCTEMBI IIPH PEIICHUH 33]1a4
JIpYruX y4eOHBIX MPEIMETOB;

® BBITNOJHATH OIEHKY TMPABAOIOAO00US PE3yIbTaTOB, IMOJYYAEMBIX IMPH PEIICHUU
pPa3TUYHBIX ypaBHEHWH, HEPABEHCTB W WX CHUCTEM MPHU PEIICHUH 3a1ad APYTHX YICOHBIX
PEIMETOB;

® COCTaBJIATH W PEIIaTh YPAaBHCHHUS M HEPABEHCTBA C MapaMeTpaMH IPH PEIICHUU
3a/1a4 JPyrux y4eOHbIX MPEAMETOB;

® COCTaBJIATH YpaBHEHHUE, HEPABEHCTBO WM UX CUCTEMY, OINUCHIBAIOIINE PEATHHYIO
CUTYAIIMIO WIH NMPUKIIATHYIO 33]1a4y, UHTEPIPETUPOBATH MOJIYYCHHBIC PE3YJIbTATHI.
DOYyHKIUU

e (CBoOOmHO  omepupoBaTh  IMOHATUSIMH:  3aBUCUMOCTh,  (YHKIMOHAIbHAs
3aBUCUMOCTh, 3aBUCHMMas M HE3aBUCHUMAas IepeMEHHble, (YHKIHS, CIOCOObI 3aJaHus
(GyHKIMHA, apTyMEHT W 3HaueHue (PYHKIMH, 00JacTh OMpPENCICHUS U MHOXKECTBO 3HAYCHHUS
byHKIMHA, HYIA (QYHKIMH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH (DYyHKIIHH,
HauOoJIblllee W HAaUMEHbIIEe 3HAYEHUs, YETHOCTH/HEUETHOCTh (YHKIUU, TEPUOJAHMYHOCTH
byakuun, Tpaduk QyHKIUWA, BEpPTHUKAIbHAS, TOPU3OHTAIbHAs, HAKJIOHHAS ACHUMIITOTHI,
rpaduK 3aBUCUMOCTH, HE ABJISFOIICHCS (DYHKIIUEH,

e crTpouTh rpadukd GYHKIUN: JMHEHHON, KBaJIpaTUYHOH, JIpOOHO-TTMHEUHOM,
CTENEHHOM ITPU PAa3HBIX 3HAYECHHAX TOKA3aTeNs CTENCHH, y=|x|;

® HCHONB30BAaTh NpeoOpa3oBaHus TIpaduka (QYHKIUH y— f(x) A4 [OCTPOCHHSA
rpaMKOB QYHKIUH y = af (kx+b)+c

® aHANMM3UPOBATh CBOWCTBA (QYHKIMA © BUJ Tpapuka B 3aBUCUMOCTH OT
rapameTpoB;

e CBOOOJHO OMNEPHPOBATH TOHATHUSMHU: TIOCIIEIOBATEIHHOCTh, OTpPaHUYCHHAS
MOCJIETIOBATEILHOCTh, MOHOTOHHO BoO3pacTatomas (yObIBaromias) IOCIeA0BaTeIbHOCTD,

mpeacia nmocjaca0oBaTCiIbHOCTH, apI/I(bMeTI/I‘IGECKa}I Imporpeccus, rcoMcTpuiCCKasa MIporpeccus,

XapaKTEPUCTHUECKOE CBOMCTBO apr(PMETUIECKON (TEOMETPUIECKO ) MPOTPECCHUH;



® CMOJIB30BaTh METOJ MAaTeMAaTUYeCKOM WHIYKIUU i1 BbIBOAA (POpMyJ,
JI0Ka3aTeJIbCTBA PABEHCTB U HEPABEHCTB, PELICHUS 3a]a4 HA IEJIMMOCTb;

® JCCIIEIOBATh MOCJIEI0BATEILHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pematb KOMOMHUPOBAaHHBIE 3a/JaYydl Ha apU(PMETUUYECKYI0 M TEOMETPUUYECKYIO
IIPOTPECCHUMU.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® KOHCTPYHMPOBAaTb M HCCIEJAOBATh (PYHKIIMH, COOTBETCTBYIOLIUE pPEaTbHBIM
MpoLIecCaM U SIBJICHHUSM, WHTEPIPETHPOBATH MOJYYEHHBIE PE3YJIbTaThl B COOTBETCTBHH CO
CHEeLM(PHUKON HCCIeTyeMOro MpoLecca Win SBICHHUS;

®  1CHOJIb30BaTh IpaUKK 3aBUCUMOCTEN JIJISl UCCIEA0BAHUS PEAbHBIX MPOLIECCOB U
SIBIICHMI;

® KOHCTPYHPOBATh U HCCIIENOBaTh (PYHKIIMH MPHU PELICHUH 337ad APYTUX YUEOHBIX
IPEeIMETOB, UHTEPIIPETUPOBATh MOJYUYEHHBIE PE3yNbTaThl B COOTBETCTBUM CO ClieUU(PUKON
y4eOHOTO TIpeaMeTa.

CraTucTuka M TeOpUsi BEPOSITHOCTEH

e (CBOOOIHO oOmNEpPUPOBATH NOHATHUSAMHU: CTOJIOYATHIE W KPYrOBBIE AHArpaMMBI,
TaONUIBl JAHHBIX, CpeAHee apuMeTHdYecKoe, MeauaHa, HauOoiblllee W HauMEHbLIEEe
3HaYeHUs] BBIOOPKH, pa3Max BBIOOPKH, TUCHEPCUS U CTaHJIAPTHOE OTKJIOHEHHWE, ClydaiHas
M3MEHYHMBOCTb;

e BbpIOMpaTh Hanbosee ynoOHbIM cOcO0 MpeAcTaBIeHUsI MHPOPMALIUU, aJeKBAaTHBIN
€€ CBOMCTBAM U IICJISIM aHaJIn3a;

® BBHIUUCIATH YUCIIOBBIE XapaKTEPUCTUKU BEIOOPKU;

e CBOOOJHO ONEpPUPOBATh MOHATUAMU: (PaKTOpUAT YUCIIA, IEPECTAHOBKU, COYCTAHUS
U pa3MenieHus, TpeyroibHuk [lackans;

e CBOOOJHO OMNEPUPOBATH MOHATHAMH: CIyYalHBIA ONBIT, CIy4YalHBIA BBIOOD,
WCTIBITAHKUE, DJIEMEHTApHOE CiydailHOoe CoObITHE (MCXOJ), KIACCHUECKOE OMNpe/acsiCHUE
BEPOSITHOCTH CIYy4alHOTO COOBITHS, OINepaluu Haja CIy4yalHbIMU COOBITHSIMU, OCHOBHBIE
KOMOWHATOPHBIE (HOPMYIIBL;

e CBOOOJHO ONEPUPOBATh MOHATHAMH: CIy4YalHbIA ONBIT, CIy4alHbIA BBIOOD,
UCIBITAHUE, DJIEMEHTAPHOE Ciy4yailHoe coObITHE (MCXOJ), KIACCUYECKOE OINpeesIeHue
BEPOATHOCTH CIYYalHOrO COOBITHSA, ONEpaluH HaJ CIy4ailHbIMH COOBITHUSMHU, OCHOBHBIE

KOMOMHATOpHBIE (DOPMYIIBL;



® 3HAaTh MPUMEPHI CIYYaWHBIX BEIUYMH, W BBIUYUCIATH WX CTAaTUCTHYECCKUE
XapaKTePUCTHKH,

®  HCIOJIb30BaTh (GOPMYIIBl KOMOMHATOPHUKH TIPH PEIICHUN KOMOMHATOPHBIX 33]1a4;

e pemarh 3a7a4d Ha BBIYUCIICHHE BEPOSTHOCTH B TOM YHCJE C HMCIOJIb30BAHHEM
dbopmy.
B noBceaHeBHOM KU3HU M IPH U3YYEHHH APYTUX MPEIMETOB:

® TIPEICTaBIATh MH(POPMAIUIO O pEeaTbHBIX MpOIEcCaX M SABICHUSX CIIOCOOOM,
aJICKBaTHBIM €€ CBOMCTBAM U IIEJTH MCCIICIOBAHNS;

® aHANM3UPOBATh W CpPABHUBATh CTAaTUCTHUYECKUE XapaKTEPUCTUKHU BBIOOPOK,
MOJIYYCHHBIX B TIPOIIECCE PEIICHHS MPUKIAIHON 3a1add, W3ydeHUs PeajbHOTO SBIICHUSA,
pEIIeHMS 3a1a9M U3 APYTUX yIeOHBIX MTPEAMETOB,

® OIICHUBATh BEPOSITHOCTh PEAbHBIX COOBITHI U SBJICHUM B PA3JIMYHBIX CUTYyaITUSX.
TexcToBbIC 3a124U

e PemaThk NMpOCTHIC W CIOKHBIE 3a7a9d, a TAaK)KE 33JIa4Ml MMOBHIIIICHHOW TPYIHOCTH U
BBIJICJISITH UX MAaTEMaTUYECKYIO OCHOBY;

® Ppacro3HaBaTh Pa3HBIC BUJBI U THUIIBI 33/1a4;

® JCIOJIb30BaTh Pa3HbIC KpaTKWE 3alMCH KaK MOJEIN TEKCTOB CIIOKHBIX 33ja4d U
3a/1ay TIOBBIMICHHON CIIOXHOCTH JIJI1 TIOCTPOCHHUS TIOMCKOBOW CXEMBI M PCIICHUs 3ajad,
BBIOMPATH ONTUMAJILHYIO JIJII pacCMaTPUBAEMOI B 3a]ja4€ CUTYaIlM MOJIENIb TEKCTa 3aJa4H;

® pa3nMMyYaTh MOJEITHh TEKCTAa W MOJCNb PEIICHUS 3a/Jaud, KOHCTPYHPOBATh K OJIHOM
MOJICITA PEIICHHSI CIIOKHBIX 3a71a4 pa3HbIe MOJCIIN TEKCTA 3a/1a4K;

® 3HAaTh M NPUMEHATH TPU CIOCOOA TOWCKA perieHus 3aaad (0T TpeOOBaHHS K
YCIIOBHIO M OT yCIIOBUS K TpeOOBaHUIO, KOMOMHUPOBAHHBIN );

® MOJCTUPOBATh PACCYXKICHUS IPU IMOWUCKE PEIICHHS 3aJad C IMOMOIbI0 rpad-
CXEMBI;

® BBIICIATH TANBI PEIICHUS 3a]]a4H U COJEPKaHNEe KaKIOTO dTara;

® yYMETh BBIOMpaATh ONTHMAJIBHBIA METOJ] PENICHUS 3aJlayd M OCO3HaBaTh BHIOOP
METO/Ia, PacCMaTPUBATh Pa3IMYHBIC METOJBI, HAXOJIWUTh Pa3HbIC PEIICHUS 3a7a4d, €CIIU
BO3MOYHO);

® aHaTW3WPOBATH 3aTPYTHEHUS TPU PEIICHUH 3a/1a4;

®  BBINOJIHATH Pa3IMYHbIC TPeoOpa30BaHuUs MPEIJIOKEHHON 3a/1a4, KOHCTPYUPOBATh

HOBBIC 3aJJa4l 13 ﬂaHHOﬁ, B TOM 4YHUCJIC O6paTHI>IC;



® UHTEPIPETUPOBATh BBIYHCIUTEIBHBIC pE3yJNbTaThl B 3ajade, WCCIEA0BAThH
MOJY4YEHHOE pelIeHHEe 3aJa4u;

® WU3MCHATH YCIIOBHE 3a/1a4 (KOJUYECTBEHHBIE WM KAYeCTBEHHBIC JaHHBIC),
UCCIIEZIOBATh M3MEHEHHOE TIPe00pa30BaHHOE;

® AHAIM3HUPOBATH BCEBO3MOXKHBIC CUTYallMM B3aUMHOTO PpACIOJOKEHUS JABYX
O00BEKTOB U U3MEHEHHE MX XapaKTEPUCTUK MPU COBMECTHOM JIBUKEHHMHU (CKOPOCTH, BpeMs,
paccTosiHEe) TPH PEIICHWW 3a/lad Ha JBIKEHUE IBYX OOBEKTOB Kak B OJHOM, TaK U B
MPOTUBONOJIOXKHBIX HAMpPaBICHUSX, KOHCTPYUPOBaTb HOBBIE CUTyalldd Ha OCHOBE
W3MEHCHHS YCIIOBHI 3a]1a9y TIPU IBUKCHUU TI0 PEKE;

® UCCIICZIOBATh BCEBO3MOXKHBIC CUTYAaIlMM IPH PEIICHWH 3a7ad Ha JBWKCHUE IO
peKe, paccMaTpUBaTh pa3HbIE CUCTEMBI OTCUETA;

e pemaTh pa3HOOOpa3HbIE 33/1a4H «HA YaCTH;

e pemaTh W OOOCHOBBIBATH CBOE PCIICHHE 3a1a4 (BBLICISTH MaTEeMaTHYECKYHO
OCHOBY) Ha HAaXOXXICHHWE YacTH 4YKCIa M YHCJIA MO0 €ro YacTH Ha OCHOBE KOHKPETHOTO
CMBICIIa poOu;

® OOBSCHITH UICHTUYHOCTb 3a/1a4 PA3HBIX THIIOB, CBSI3BIBAIOIIUX TPHU BEIMUUHBI (HA
paboTy, Ha MOKYIKH, Ha JBWKCHUE), BBIJCISATH 3TU BEIUYMHBI U OTHOIICHUSI MKy HHUMH,
OPUMEHSATh WX TPH PEIIeHUH 3a]a4, KOHCTPYHUpPOBaTh COOCTBEHHBIE 3a/ad YKa3aHHBIX
THUIIOB;

® BIANECTh OCHOBHBIMH METOJAaMH pEIICHWs 3aJad Ha CMECH, CIUIaBHI,
KOHIICHTPALIMU, WCIOJh30BATh MX B HOBBIX CUTYaIlMSX IO OTHOIICHHIO K M3yYEHHBIM B
nporiecce 00yUueHus;

e pemiarh 3a7ayd  HaA MPOLEHTHl, B TOM WYHCIE, CIOXHBIC TMPOLCHTH C
000CHOBAaHHEM, HCIIOJB3YsI Pa3HBIE CIIOCOOBI;

® pemaTh JIOTHYECKUE 33]]a4d Pa3HBIMHU CIIOCOOAMHM, B TOM YHUCIIC, C JIBYMS OJIOKaMH
U C TpeMs OJIOKAaMH JJAHHBIX C IIOMOIIbIO Ta0JIHII;

e pemaTh 334adyd MO KOMOWHATOPUKE M TEOPUM BEPOSTHOCTEH Ha OCHOBE
UCTIOJIh30BAHUS N3yYSHHBIX METOZOB U OOOCHOBHIBATH PEIICHHE;

® pelaTh HECIOXKHBIE 33]]a4l TI0 MAaTEMaTHUECKOM CTaTHUCTUKE;

® OBJIAJIETh OCHOBHBIMH METOJAMM PELICHUs CIOKETHBIX 3ajad: apupMeTHUECKuil,
anredbpanveckuii, mepebop BapuUaHTOB, T€OMETPUUYECKUM, rpaduuecKuil, MPUMEHSATh UX B

HOBBIX 110 CPABHCHUIO C U3YYCHHBIMU CUTYAIHAX.



B noBceaqHeBHOI »KM3HU M IPU U3YyYE€HUH IPYTUX NMPEAMETOB:

® KOHCTPpYHPOBAaTh HOBBIC JJIs1 JAHHOM 3a7a4yd 3aJavyHble CUTyalldd C YYETOM
peanbHbIX XapaKTePUCTUK, B YACTHOCTH, IIPU PEUICHUHU 3a]la4 Ha KOHLIEHTPAIINH, YYUTHIBATh
IJIOTHOCTh BENIECTBA; peniaTh W KOHCTPYHUPOBATh 3a/laud HAa OCHOBE PaCCMOTPEHUS
peabHBIX CUTYyaIui, B KOTOPBIX HE TPEOYETCsI TOYHBIM BRIUUCIUTEIIbHBIA PE3yJIbTaT;

® pemiaTh 33/1a4d HA JIBHXKEHUE IO PEKE, pacCMaTpPUBasi pa3HbIE CUCTEMbI OTCUETA;

® KOHCTPYHMpPOBaTh  3aJlauyHble  CHUTyallud, MNPUOIMAKEHHBIE K  pealibHOU
NIEHCTBUTEIILHOCTH.
I'eomeTpuueckue purypnl

e (CB0OOIHO OMEpPUPOBATH T'€OMETPUUYECKUMH MOHATUSAMH MPU PEUICHUU 3adad U
MIPOBEICHUN MaTEMaTUUECKUX PACCYKICHUN;

® CaMOCTOATENIbHO  (POpMYJIUpOBaTh  OMNpEAEICHUS TIeOMETpUYecKux  Quryp,
BBIJIBUTATh THUIIOTE3bl O HOBBIX CBOMCTBAaX W NPHU3HAKAX TEeOMETpUUecKux Quryp u
000CHOBBIBaTh WJIM OIPOBEPraTh HX, 0000MIATh WJIM KOHKPETH3HWPOBATh pPE3yJbTaThl Ha
HOBBIE KJIaCChl (PUTYp, MPOBOJUTH B HECIOXKHBIX CHydasx Kiaccudukamuioo Quryp mo
Pa3JIMYHBIM OCHOBAHUSIM;

® lCCIeAOBaTh  YEPTEXKHU, BKJIIOYass  KoMmOwHamuu  Quryp, WU3BJIEKATD,
HHTEPIIPETUPOBATH U MPEOOPa30BhIBaTh HH(OPMAIIHIO, IPEACTABICHHYIO Ha YePTeKax;

® pemiaTh 3a/1aud FEOMETPUUYECKOr0 COJIEPKAHUS, B TOM UYHUCIIEC B CUTyallUsIX, KOTJa
AJTOPUTM PEUICHUS HE CJIENYEeT SIBHO M3 YCJIOBUS, BBINIOIHATH HEOOXOAUMBIC JJIs PELICHUS
3a7a4u JOTOJIHUTEJbHBIE MOCTPOCHUS, UCCIIEA0BATh BO3MOXHOCTh NMPUMEHEHUS TEOPEM M
dhopMmy s perieHus 3a1ay;

e (GopMyIMPOBATH U JOKA3HIBATH TEOMETPUUECKHIE YTBEPKICHHUS.
B noBceaqHeBHOI »KM3HU M IPU U3YYE€HUH IPYTUX MPEAMETOB:

® COCTaBJIAThH C UCIOJIb30BAHUEM CBONCTB T'€OMETPUUECKUX (PUTYp MATEMAaTHUYECKUE
MOJIEHN JIJIsl PEIIeHUs] 3a/a4 MPaKTUUECKOTO XapaKTepa W 3a7ad W3 CMEXHBIX JUCIUILINH,
MCCIIEIOBATH MOJYYEHHBIE MOJICNIA U UHTEPIIPETUPOBATH PE3YJIbTAT.
OTHoOIIEHUA

e Bianerh NOHATHEM OTHONIEHUS KaK METAIIPEAMETHBIM;

e CBOOOJHO OMEpPUPOBATH TOHATHUSMU: PABEHCTBO GUTYp, paBHBIE (UTYPHI,

PAaBCHCTBO TPCYIOJbHUKOB, NAPAJIICIABHOCTD IIPAMBIX, IICPHCHAUKYIIAPHOCTD IIPAMBIX, YIJIbI



MEXAy TMPSMBIMH, NEPICHIUKYIAP, HAKIOHHAs, MPOEKLHUs, mogodue Quryp, mogoOHbIe
(burypsl, mogo0HbIC TPEYTOJIBHUKY;

® ICIOJIb30BAaTh CBOMCTBA MOJ00MS U paBEHCTBA (GUTYp MPH PELICHUH 3a/1a4.
B noBceHeBHOM KU3HM M IPH U3YYEHHHU JAPYTUX MPeIMETOB:

® CIOJIB30BaTh OTHOIIEHUS IS TOCTPOSHHUS W WCCICIOBAHHMS MAaTEMAaTHYECKUX
MojieTieil 0ObEKTOB PeabHOM KU3HHU.

H3mepenusi 1 BbIYMCIEHUS

e (CB00OOMHO ONEPUPOBATH MOHATUSAMH JJIMHA, ILIOMIAAbh, 00BEM, BEIMUMHA yTia KakK
BEJIMYMHAMH, HCIIOIh30BaTh PABHOBEIMKOCTh U PaBHOCOCTABICHHOCTh MIPH PEIICHUH 3aja4
Ha BBIYKCJICHHE, CAMOCTOSATEIBHO MOJIy4aTh W HCIOJIB30BaTh (POPMYIBI ISl BHIUMCICHUN
wiomanaeii u o0vbemMoB (Guryp, cBoOOAHO OMEpUPOBATH IIUPOKUM HaOOpoM QopMys Ha
BBIUMCIICHUE TPU PEIICHWH CIOKHBIX 3a/ad, B TOM YHCIE W 3a/Ja4 Ha BBIYHCICHUE B
KOMOUWHAIIUAX OKPYKHOCTH U TPEYTOJIbHUKA, OKPYKHOCTH U YETHIPEXYTOJbHUKA, & TAKKE C
PUMEHEHUEM TPUTOHOMETPUH;

® CaMOCTOATEIHHO (POPMYIUPOBATH TUIOTE3HI U MPOBEPATH UX TOCTOBEPHOCTH.

B noBceHeBHOM KU3HM ¥ IPH U3YYEHUHU APYTUX MPeJIMETOB:

e cBOOOJHO omepupoBaTh (OpMyJIaMU TMPHU PELICHUU 3aJad B APYTUX Y4YEOHBIX
npeaMeTax U mpu MPOBEICHUN HEOOXOAUMBIX BEIYHUCIICHUH B PEAIbHOM JKU3HH.
I'eomeTpuyeckue mnocTpoeHust

e OmnepupoBaTh MOHATHEM HaOOpa 3JIEMEHTOB, OMPEICNAIOIMINX T€OMETPUUECKYIO
durypy,

® BJaAETh HAOOPOM METOJOB MOCTPOCHUN IUPKYJIEM U JTUHEHKOM;

® [POBOJUTH AHAJIU3 U PEAJTU30BBIBATH ITAIMbl PEIICHUS 3a7a4 Ha IIOCTPOEHHE.

B noBceHeBHOM KU3HM M IPH U3YUYEHHHU JAPYTUX MPeJIMETOB:

®  BBIMOJIHATH TOCTPOCHHUS HA MECTHOCTH;

® OIIEHMBATh Pa3Mephl PeATbHBIX 00BEKTOB OKPY’KAIOIIEr0 MUPA.
IIpeoGpazoBanusi

e OmnepupoBaTh ABMKCHUSMU U TPEeOOpPa3OBaHUSIMU KaK METanpeIMETHBIMU
TOHATHSIMU;

e OmnepupoBaThb MOHATHEM [JBWXKEHUS M MpeoO0pa3oBaHUs MOAOOHMS IS

000CHOBaHUM, CBOOOIHO BJIaETh MPHUEMAaMH MOCTPOEHUsS (GUTYpP C MOMOILIBIO JBHKEHUN U



npeoOpa3oBaHus TOMOOWS, a TakkKe KOMOMHAIIMSMU JIBIDKCHHM, JBIDKCHHH U
npeoOpa3oBaHuUi;

® CMOJIb30BaTh CBOMCTBA JABIDKEHHH U TMpeoOpa3oBaHUN Al  MPOBEICHUS
000CHOBaHUS U JOKA3aTEIbCTBA YTBEPKICHUM B TECOMETPUM U IPYTUX YUECOHBIX MPEIMETAX;

® [I0JIb30BaThCSl CBOMCTBAMU JBMYKEHUN U IPe0Opa30BaHUM NP PEIICHUU 3a/1a4.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NPeIMETOB:

® [IPUMEHSTH CBOMCTBA JBWKECHUU M MPUMEHSTh MOJOOME MJii TOCTPOCHUHM W
BBIUMCIICHUM.
BekTOpbl 1 KOOPAMHATHI HA IJIOCKOCTH

e (CBOOOIHO OlEpUPOBATH TOHATHUAMH BEKTOpP, CyMMa, pa3HOCTb BEKTOPOB,
IIPOM3BEJICHUE BEKTOpAa Ha YKCIO, CKAISIPHOE ITPOU3BEICHUE BEKTOPOB, KOOPAMHATHI Ha
IJIOCKOCTH, KOOPAMHATHI BEKTOPA;

® BJAJACTh BEKTOPHBIM M KOOPJAMHATHBIM METOJOM HA IUJIOCKOCTH I PEUICHHUS
3a71a4 Ha BBIUKCIIEHUE U JI0KA3aTEIIbCTBA,

® BBINOJHATH C IIOMOIIBIO BEKTOPOB U KOOPAMHAT JOKA3aTEIbCTBO U3BECTHBIX €MY
reoMeTpudeckux (pakToB (CBOMCTBA CpeIHUX JIMHUM, TEOPEM O 3aMEUaTeNIbHBIX TOUKaxX M
T.I1.) 4 TIOJTy4aTh HOBBIE CBOMCTBA U3BECTHBIX (DUTYD;

® HCNOJIb30BaTh ypaBHEHUs GUTYp M7 peIIeHUs 3aJad U CaMOCTOSITEIbHO
COCTaBJIATh YPABHEHUS OTACIBHBIX IIOCKUX PUTYD.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTUX NPeIMETOB:

® JCIOJIb30BaTh MOHSATHS BEKTOPOB M KOOPJMHAT JJIS PEIICHMs 3a/1ad Mo (U3HKe,
reorpaduu U ApyruM y4eOHbBIM MTPEAMETAM.
HUcropus MmaTeMaTuKHu

e [lonuMarer MaTeMaTuKy Kak CTPOrO OPraHU30BAaHHYI) CHCTEMY HAYYHBIX 3HAHHH,
B YAaCTHOCTH BJAJETh MPEJCTABICHUSIMU 00 aKCMOMATHYECKOM MOCTPOCHHH T'€OMETPHUH U
MEPBUYHBIMH MPEACTABICHUSIMU O HEEBKIUIOBBIX T€OMETPHUSX;

® paccMarpuBaThb MAaTEMATHUKy B KOHTEKCTE MCTOPUU PAa3BUTUS LHUBUINA3ALUU U
HWCTOPUM PA3BUTHS HAYKH, IOHUMATh POJIb MATEMATUKH B pa3BuTUU Poccum.
MeTtoabl MaTeMAaTUKH

e Bianerb 3HaHUAMM O pa3IUYHBIX METOJAaX OOOCHOBAaHHMS U OMPOBEPIKEHUS

MaTCMaTHU4YCCKHUX YTBep)KI[eHI/Iﬁ H CaMOCTOSATCIIbHO ITIPUMCHATD UX;



¢ BJIAJACTh HABBIKAMH aHaIM3a YCJIOBHUSA 3adadd W OIPCACICHHA IMOAXOAAIINX I
pEeUICHUA 3aaa49 U3YYCHHBIX MCTOJ0B WUJIN UX KOM6HH3HHﬁ;

¢ XApaKTCpMU30BaTb IIPOU3IBCACHUA  HUCKYCCTBA C  YUYCTOM  MATCMATHUYCCKUX
SaKOHOMCpHOCTCfI B 1[IpUpOAC, HCIOJb30BATb MATCMATUYCCKUC 3dKOHOMCPHOCTH B

CaMOCTOATCIbHOM TBOPYCCTBC.



OcHOBHOE€ CcOIepKaHNE Kypca MaTeMaTHuKH (5-9 Kiace)

Conepikanrue KypcoB MaTeMaTHKUA 5—6 KJIaccoB, alnreOpsl u reoMeTpuu 7—9 KiraccoB
00OBEIMHEHO KaK B HWCTOPHYECKH CIOKHMBINHECS JIMHUM (YHCIIOBas, anredpamdeckas,
reoMeTpuyeckas, QyHKIIMOHAIbHAS U Jp.), TAK U B OTHOCUTEIBHO HOBBIE (CTOXAaCTUYECKAs
JUHUSI, «peanbHas MaremaTuka»). OTHAeNbHO MPEACTaBICHbl JUHUSA CIOKETHBIX 3a/ad,

HCTOPUYCCKAs JIMHUA.

JJIeMeHTbI TEOPHUH MHOXKECTB U MaTeMaTH4YeCKOM JIOTUKH
Cornacio ®I'OC ocHoBHOro obOmuiero oOpa3oBaHHs B Kypc MaTEMaTUKH BBEIECH

paznen «Jloruka», KOTOpBIA HE MpeArnosiaracT JOMOJHUTEIBHBIX YacOB Ha H3YYEHUH U
BCTPAMBACTCSI B PA3JIUYHBIE TEMbl KYpPCOB MATE€MAaTUKU U MH(OOPMATUKU W TPEABaAPACTCS
03HAKOMJICHUEM C DJIEMEHTaMU TEOPUH MHOYKECTB.

MHo:xecTBa M OTHOLLIEHHSI MEKITYy HUMHU

MHOXeCTBO, Xapakxmepucmuieckoe C80UCME0 MHOMCEeCm8d, DIEMEHT MHOXKECTBA,
nycmoe,  KOHeyHoe,  OeckoHeuHoe  MmHodcecmgo.  llommuHoxkecTBo.  OTHOIIEHUE
MIPUHAJJICKHOCTH, BKJIIOYCHHS, PABEHCTBA. OJIEMEHTHI MHOXKECTBA, CITIOCOOBI 3aJIaHMS
MHOECTB, pACHO3HABAHUE NOOMHONCECNE U INEMEHNMO8 NOOMHONICECME C UCNONb308AHUEM
Kpy2oe Jiliepa.

Onepanum HAI MHOKECTBAMU

[lepeceuenre u OOBEAUHEHHUE MHOXKECTB. PasHocmb MHOdNCecms, OONONIHeHUe
MHodHcecmea. Mumepnpemayusi onepayuti Ha0 MHOMCECMBAMU C NOMOWbIO Kpy208 Jiliepa.

JIeMeHTHI JIOTUKH

Onpenenenue.  YTBepkaeHHS.  AKCHOMBI U Teopembl.  JlOKa3aTenbCTBO.
JlokazaTeabCTBO OT MPOTUBHOTO. Teopema, oOpaTHas fanHou. [Ipumep u KOHTpHIpUMeEp.

Boicka3bIBaHUs

NCTUHHOCTh W JIOKHOCTHh BBbICKa3bIBaHUS. COJICHbIE U NPOCMble BbICKA3bIBAHUL.
Onepayuu HAO BbICKA3LIGAHUAMU C UCNONb30GAHUEM JIO2UUECKUX CBA30K. U, UIU, He.

Ycnosnvie vickazvieanus (umnaukayuu).



CoaepxkaHue Kypca MATEMATHKH B 5—6 KJaccax

HarypasbHblie 4yuc/ia M HYJIb

HartypaJjbHblil psiJ YHUceJ U ero CBOMCTBA

HartypanbHoe 4Kciio, MHOKECTBO HATYpaJIbHBIX YUCEI U €r0 CBOMCTBA, U300paKeHHE
HATypaJbHBIX YHCEI TOUYKAMU HA YUCIIOBOU IPSAMOM. VCcrob30BaHue CBOMCTB HATYPAJIbHBIX
Yy CeJl IPU PELICHUHU 3a/1a4.

3anuch U YTEeHHEe HATYPAJIbHBIX YHCE

Paznmuune mexay mudpoit u yucioM. Ilo3unmoHHas 3amuch HATYpaJbHOTO YHUCIA,
MIOMECTHOE 3HAaYeHUE HUQPHI, Pa3pslibl U KJIACChl, COOTHOIICHUE MEXKIY JBYMSI COCETHUMHU
pa3psAIHBIMYU €AUHULIAMHA, YTCHUE U 3aIIMCh HATYPAJIbHBIX YUCEIL.

OxpyrieHue HATYPAJIbHBIX YHCeJ

Heo6xonumocts okpyrieHus. [IpaBuiio okpyTiieHUs: HaTypaJIbHBIX YUCEN.

CpaBHeHHe HATYPAJBLHBIX YHCeJI, CPaBHeHHUE ¢ Yucaom (

[IoHsiTHE O CpaBHEHUH YKCEJ, CPABHEHHUE HATYpaJbHBIX UYHUCEN APYr C APYIOM U C
HyJIEM, MaTeMaTHYeCKasl 3alUCh CPABHEHUM, CIIOCOOBI CpaBHEHUS YHCEI.

JleiicTBHSI C HATYPAJIbHBIMH YHCJIAMU

Clio’)keHue M BBIYUTAHUE, KOMIIOHEHTBI CJIIOKEHUS U BBIUMTAHUSI, CBI3b MEXKIY HUMHU,
HAXOXJECHUE CYMMbl M PA3HOCTH, HW3MEHEHUE CYMMbl W PA3HOCTH IMPU H3MEHECHHH
KOMITOHEHTOB CJIOKEHHS U BBIYUTAHUS.

YMHOXKEHHUE U JENEHUE, KOMIIOHEHThl YMHOXEHUSI U JICJICHUS, CBSI3b MEXKIY HHUMHU,
YMHOXKEHHE U CJIIOKEHUE B CTOJOUK, JICJIEHUE YTOJIKOM, MPOBEPKA PE3yJIbTaTa ¢ MOMOIIIBIO
MPUKUAKA U 0OpaTHOTO JACHCTBUSI.

[lepeMeCTUTENBHBIN M COYETATENIbHBIA  3aKOHBI  CIIOKEHUSI W YMHOYKECHMUS,
pactpenenuTeNbHbI  3aKOH  YMHOXXEGHHSI OTHOCHUTEIBHO  CIIOKEHHS, 000CHO8aHUe
an2opUmMMO8 8bINOJIHEHUS apUPMemuUyeckux Oetcmeul.

CreneHb ¢ HATYpPaJbLHBIM MOKa3aTeJIeM

3anuch yKciia B BUJE CYMMBI Pa3psIHbIX ClIaraéMbIX, MOPSI0K BHIMOJHEHHUS ACHCTBUIM
B BBIPAXCHHUAX, COAEPKALIMUX CTENEHb, BBIYMCICHUE 3HAYCHUU BBIPAXKECHUM, COJEPIKALIMUX
CTEIICHb.

Yuc/ioBble BbIPAKEHUS

HuciioBo€ BbIpaXXEHUE U €r0 3HAUYCHUE, ITOPSAI0K BBIITOJIHEHUS JACUCTBUM.

JlesieHHe ¢ 0CTATKOM



Jlenenwe ¢ OCTAaTKOM Ha MHOXXECTBE HATYPAIBHBIX YHCEI, CE0UCMEa OeleHUsl C
ocmamxom. IIpakTryecKue 3aja4u Ha JIEJICHUE C OCTATKOM.

CBoiicTBa M NIPU3HAKHU AeJIMMOCTH

CBOWCTBO IETMMOCTH CYMMBI (pa3HOCTH) Ha yucio. [IpusHaku nenuMocTtu Ha 2, 3, 5,
9, 10. Ilpusnaxu Oenumocmu na 4, 6, 8, 11. Joxazamenbcmeo npusHaxos OeIuUMOCHU.
Pemenne mpakTuyeckux 3aad ¢ MPUMEHEHUEM MMPU3HAKOB JCIIMMOCTH.

Pa3jioxkeHue ync/ia Ha NPOCTbIe MHOKUTEH

[TpocTeie U cocTaBHBIE YUCIIA, peuiemo Ipamocgena.

Paznoxenue HaTypalbHOTO 4YHCIAa HAa MHOXHUTEIHM, pPa3JIOKEHHE Ha MPOCThIe
MHOXUTeNU. Konuuecmeo Oenumeneu yucia, aieopumm pasiodceHuss YUcid Ha npocmoule
MHOJMCUMENU, OCHOBHASL MeopeMa ApUu@dMemuKy.

AJiredpanyeckue BbIpaKeHHs

Hcnons3oBanue OykB 1yt  OOO3HAYEHWsS]  YUCEJ, BBIYUCJICHUE  3HAYCHUS
anreOpandecKoro BBIPAKEHUS, NMPUMEHEHHWE anreOpanvyecKuX BBIPAKCHUN IS 3alHCH
CBOMCTB apru(METUUYECKUX JACUCTBUHN, MpeoOpa3oBaHUE aIreOpandyecKiuX BoIpaKCHHI.

JleJuTe/IM U KPAaTHbIE

Jlenutens U €ro CBOMCTBA, OOIIMU MEIWTENb NBYX W 0Oojiee 4Yuces, HauOOJbIIUN
00Ul ACNMUTENh, B3AMMHO MPOCTHIC YUCIIA, HAXOXKICHNE HAUOOJBIINEro OOIIEero MeITUTeIs.
KparHoe u ero cBoiicTBa, o0iiee kpaTHOE€ JBYX M Oojee 4Yuces, HauMeHbllee ooIee
KpaTHOE, CTIIOCOOBI HAXOXKCHUSI HANMEHBIIIEro 00IIIEero KPaTHOTO.

Apodu

OObIKHOBEHHBIE IPOOH

Hons, yacth, ApoOHOE Yucio, ApoOb. JIpoOHOE YMCIO Kak pe3ysibTaT JACIICHUS.
[IpaBunbHBIE M HETPABUIIbHBIE APOOU, CMEIIaHHAs JPOOb (CMEIIAHHOE YUCIIO).

3anuch HATypallbHOTO 4YHWCIa B BUJAE JpoOM C 3aJaHHBIM 3HAMEHATEJIeM,
npeodpa3zoBaHUe CMEIIaHHON APOOH B HEMPABUIILHYIO P00 1 HA0OOPOT.

[IpuBenenue npodeit k oOueMy 3HameHaTeno. CpaBHeHHE OOBIKHOBEHHBIX APOOEH.

CnoxxeHre ¥ BBIUMTAHHWE OOBIKHOBEHHBIX JpoOeil. YMHOXEHHE U JIeJICHUE
O0OBIKHOBEHHBIX JAPOOEH.

ApudmeTnueckue JEHCTBHUS CO CMEIIaHHBIMU JPOOSIMHU.

Apudmernueckue 1eUCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobul payuonaruzayuu BLIYUCTCHUL U UX npumeHerue npu 6blNoOJIHEHUU oeticmauii.



JecaTHYHbIE IPOOH

[enas u aApoOHas yactu necsaTuuHoi apodu. IIpeodpasoBaHue necATUUHBIX IpoOel B
oObIkHOBeHHBIE. CpaBHEHHE AECITHYHBIX ApoOei. ClokeHne M BBIYUTAHUE JCCATUIHBIX
npobeit. OkpyrieHue AECATUYHBIX ApoOeil. YMHOXKEHUE U JCNIEHUE NECATUYHBIX IpOoOeH.
IIpeobpazosanue oObiKHOGEHHBIX Opobell 8 decamuyHvle 0poou. Koneunvle u beckoneumsvie
oecsimuuHvle Opoou.

OTHOUIEHHE ABYX YHCEJT

Macmtab Ha mnaHe u kapte. [Ipomopruu. CBoiicTBa Npomnopuui, NpPUMEHEHHE
IPOIOPIMI U OTHOIICHUM NP PEILICHUH 3a]1a4.

Cpennee apudmMeTudeckoe Yuce

Cpennee apudmernueckoe AByX umcen. M3o0paxeHue cpemHero apupMeTHYECKOro
JBYX YMCEJ HA YUCIIOBOM MpsIMOM. Perenne npakTH4ecknx 3a1ad ¢ IPUMEHEHUEM CPETHETO
apupmernyeckoro. Cpednee apughpmemuueckoe HeCKOIbKUX YUCEL.

IIpoueHTsI

[lonarue mnponeHTa. BpluncieHHE MPOUEHTOB OT YHWCIAa U 4YHUCIA [0 HU3BECTHOMY
MPOIIEHTY, BBIPAXKCHUE OTHOIICHUS B TPOLIEHTaX. PelieHue HECI0XHBIX MPaKTUUYECKUX
3a/1a4 C MPOLEHTaAMH.

Juarpammabl

CronbuaThie W KpYroBble auarpaMmbl. V3BieueHue WHPOpMAIUU U3 JHATPAMM.
H300pasicenue ouazpamm no Yucio8biM OAHHLIM.

PaunonajbHbIC YnCIa

[Mos0:kNTENbHBIE U OTPUIIATEIbHbIE YHCJIA

N300pakeHne uucen Ha YUCIOBOW (KOOpAWHATHOHM) mpsmoil. CpaBHEHHE YHCEIL.
Moayne 4ucna, TeOMETpUYecKas MHTepHpeTauus Moxayias 4yucina. JlencrtBus ¢
MOJIOKUTEIHHBIMUA U OTPULIATEITLHBIMU YHCIIaMU. MHOKECTBO 1IEJTBIX YHCEIL.

IlonsiTne 0 panuoHaJIBLHOM uMcie. [lepsuynHoe npedocmasieHue 0 MHONHCECMEe
PAYUOHAIbHBIX Yucen. JJeUCTBUS C palluOHATBHBIMUA YHCIaMHU.

PemeHne TekcTOBBIX 33124

EnuHunbl M3MepeHWii: UIMHBI, TUIOUIAAM, O0bemMa, MacChl, BPEMEHHU, CKOPOCTH.
3aBUCUMOCTH MEXAY €IWHUIIAMU M3MEPEHUSl KaXKJIOM BEIUYUHBI. 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTb, BPEMsI, pACCTOSHUE; MPOU3BOAUTENBHOCTh, BpeMs, padoTa; IieHa,

KOJIMYECTBO, CTOMMOCTbD.



3agaum Ha Bce apudmeTnyeckue aeiicTBUs

Pemenue TekcToBbIX 3ajau apudmerudeckuM crocodom. Hcnonbp3oBaHue Tadmiwil,
CXEM, YEPTEKEH, APYTUX CPEICTB MPEACTABICHUS JAHHBIX ITPU PEIICHUU 3a/1a4H.

3amayu HA IBUKeHHE, PA00Ty U MOKYNKH

Pemienne HeclIOXKHBIX 3a7a4 HA JBHXKEHHUE B MPOTUBOIIOJIOKHBIX HANPABICHUSIX, B
OJHOM HANpaBJICHUU, IBHKEHUE MO PEKE M0 TEUEHUIO U NMPOTUB TeUeHUs. Pemenune 3aaad Ha
coBMeCTHYI0 paboTty. [IpuMenenue qpodeit mpu penieHun 3aau.

3amayu HA YACTH, 10JIU, MPOLEHTHI

Pewienne 3anay Ha HAXOKJIECHUE YAaCTH YUCJIA M YHCIIA 0 €ro yactu. Pemenue 3amau
Ha NPOLIEHTHI ¥ J0JU. [[puMeHeHnrne nponopuuil py peleHnu 3aaad.

Jlornyeckue 3agaumn

Pemienne HECNOXHBIX JIOTHYECKUX 3a/iay. Peuwlenue nosuueckux 3a0ay ¢ nNOMOUbIO
epacghos, mabauy

OcHOBHBIE MeETOAbI pellleHus TEKCTOBBLIX 3aJad: apudmeruueckuit, mnepedop
BAPUAHTOB.

Harasinnas reomerpust

durypsl B OKpyskaroiiem mupe. Harmsinaeie npencraBienus o Gurypax Ha mioCKOCTH:
npsAmas, OTPE30K, Jy4, VyroJl, JIOMaHasi, MHOTOYIOJIbHUK, OKPY>XHOCTb, KpPYT.
UeThlpeXyTrodbHUK, TMPSMOYTOJBHUK, KBajpaT. TpeyroibHUK, 6udbl mpeyeosibHUKOS.
IIpasunvrvle mHocoyeonvrukuy. 1300pakeHrne OCHOBHBIX T€OMETpUUYeCKux puryp. Bzaumuoe
pacnonodicerue 08yxX NPAMbIX, 08YX OKPYHCHOCMELL, NPAMOU U okpyscHocmu. JInHa oTpeska,
moMmaHou. EnuHuinel uamepenus mHBL [locTpoeHue oTpe3ka 3aJjaHHOM JUIMHBI. Bubl
yrioB. [ pagycnHas mepa yria. IsmMepenre u noCTpOEHUE YIiloB ¢ MOMOILBIO TPAHCIIOPTUPA.

[lepumerp wmHOrOyroiapHuka. IloHaTHe TUIOMIAAM (QUTYPBI; €IUHUIIBI U3MEPEHUS
mwomaau. [lmomane mpsiMmoyrojbHUKa, KBajaparta. [IpubOnuxeHHOE W3MEpEeHHE IUIOMATN
¢buryp Ha kiaetyaToit Oymare. Pasnosgenukue ghueypul.

Harnsaueie npenacraBieHus 0 MPOCTPAHCTBEHHBIX (GUrypax: KyO, mapajuiesienunes,
nmpu3Ma, Tupamuga, Imap, cdepa, KoHyC, muiIuMHAp. M3o00pakeHWe MPOCTPaHCTBEHHBIX
buryp. Ilpumepvr ceuenuti. Mnoeocpannuxu. Ilpasunvuvie mmoeoepaunnuxu. IlpumMepbl
pPa3BEPTOK MHOTOIPAHHUKOB, IMJIMHAPA U KOHYCA.

[lonsitue ob6bema; enuHuibl o0beMa. OObEM MPSMOYTOJILHOTO MNapajlieienunena,

KyoOa.



[lonsitue o pasenctBe Quryp. LleHTpanbHas, oceBas U 3epKanbHAs CUMMETPHU.
N3o0pakeHre CUMMETPUYHBIX (PUTYP.

Perenne nmpakTU4ecKux 3a1ad ¢ MPUMEHEHUEM POCTEHIINX CBOUCTB QUTYD.

COIICD)KaHI/Ie Kypca MaTeMaTHuKH B 7—9 kjaccax

Anreopa

Yucaa

PanyonajanHbIe unciia

MHOXECTBO palMOHaJIbHBIX 4ucesl. CpaBHEHHME pallMOHAIbHBIX uyucen. JlelcTBus ¢
palMOHANILHBIMU YucliaMU. [Ipedcmasnenue payuoHaibHo20 YUCIA 0ecImudHol Opoodbio.

HppanuoHajbHble Yuc/Ia

[TonsTue HppallMOHAIIBHOTIO  4YHCJIA. Pacno3naBanue HppalrOHAIIBHBIX  YHUCCIL.

[Ipumepsl noka3zaTtenbcTB B anredpe. MppanunoHanbHOCTH uwncia \/E . Ilpumenenne B
reometpun. Cpagnenue uppayuoHantbhslx yucen. Muoocecmso oelicmeumenbHvlx Yucei.

TosxknecTBeHHBIE TPeo0dpa3oBaHUA

YucsoBble 1 OyKBEeHHbIE BHIPAKEHUSA

BripaxkeHue ¢ nepeMeHHOW. 3HaueHue BbipaxeHus. [locTaHoBKa BbIpaXKeHUH BMECTO
[IEPEMEHHBIX.

Llesbie BoIpakeHust

CrerneHb ¢ HaTypaJbHBIM TTOKa3aTelieM U €€ cBocTBa. [IpeoOpa3zoBanHus BhIPAKECHUI,
COJIEPIKAILNX CTEIIEHH C HATYypaJIbHBIM I0KA3aTEJIEM.

Opnowsen, MHorousieH. JIeHcTBUS ¢ OAHOUJIEHAMHM M MHOTOWICHAMH (CJIOXKEHUE,
BbIUYMTAaHHE, YMHOKEHHE). DopMysbl COKpAIIEHHOTO YMHOXXEHUS: Pa3HOCTh KBaJpaToB,
KBaJ[paT CYMMBbI U pa3HOCTU. Pa3iokeHre MHOTOUYICHAa HA MHOKUTEJIN: BIHECEHUE OOIIEro
MHOKHUTENSI 32 CKOOKH, epynnuposka, npumeneHue @opmyn COKPAUWEHHO20 YMHONCEHUS..
Keaopammnwii mpexunen, paznodxcenue Keaopamuo20 mpexuieHa Ha MHONCUMENU.

/{po0HO-panuoHa/IbHbIE BHIPAKEHUS

Crenenp ¢ 1menbM mokaszateneMm. [IpeoOpa3zoBaHue APOOHO-TUHEHHBIX BBIPAKEHUM:
CIIO)KCHHE, YMHOXEHHE, JelieHue. Areebpauveckas Opobw. [lonycmumvle 3HAYUEHUS
nepemMeHHbIX 8 0poOHO-payuoHanibHblx gvipadcenusx. Coxpawenue anreebpauyeckux opooe.
Ilpusedenue anceopauueckux Opobeil K o0bwemy 3Hamenamenio. Jleticmeus ¢
aneebpauyeckumu OpoOAMU: CIOJCEeHUe, 8blYUmMAaHUe, YMHOMCeHUe, OeleHue, 8036e0eHUe 8

cCmenenrs.



IIpeobpazosanue vipasicenuti, cO0epPHCAUX 3HAK MOOYIIA.

KBaaparTHbie KOpHH

Apudmernuecknii KBaJpaTHbI KopeHb. [Ipeobpa3oBanre BhIpakeHUH, COMEPIKAIIIX
KBaJIpaTHbIE KOPHHU: YMHOXKEHHE, JIeJICHHWE, BHIHECEHUE MHOMKUTENS M3-TI0J 3HaKa KOpHS,
GHeceHue MHOMCUMes NoO 3HAK KOPHAL.

YpaBHeHNS U HEPABEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOICTBA YUCIOBBIX PABEHCTB. PaBEHCTBO C MEPEMEHHOM.

YpaBuenus

[lonsitue ypaBHeHUST W KOpHA YypaBHEHUs. [IpedcmasneHue o pagHOCUTbHOCMU
ypasnenut. QObaacme onpedeieHus ypagHeHusi (oOnacmvs  OONYCMUMbBIX — 3HAYEHUU
nepemMeHHO).

JInHeiiHOe ypaBHEeHHE H €er0 KOPHH

Pemenve nuHeWHbIX ypaBHEHUH. Jlunetinoe ypasnenue ¢ napamempom. Koauuecmeo
KOpHell TUHeliH020 ypasHeHus. Pewenue nunetinvix ypasuenuti c napamempom.

KBaapaTrHoe ypaBHeHHe U er0 KOPHU

KBanparneie ypaBHeHus. HenomHele kBagpaTHble ypaBHEHHs. JIMCKpUMHHAHT
KBaJpaTHOTO ypaBHeHus. Popmysia KOpHEW KBaJIpaTHOTO ypaBHEHUs. leopema Buema.
Teopema, obopamnas meopeme Buema. PenieHne KBaJpaTHBIX YpPaBHEHHI:MCIOJIb30BaHHE
bopMyIbl Ui HaXOXKJEHUS KOpHEH, epaguueckuil memoo peuilenus, pasiodtceHue Ha
MHOMCUmMenu, noobop KopHell ¢ UCnoivbsoganuem meopemvl Buema. Konuuecmeo kopmeti
K8AOPAMHO20 YPABHEHUsI 8 3A8UCUMOCHU Om e20 Ouckpumunanma. bukeadpammuvie
ypasHeHus. Ypagnenus, cooumvle K TUHEUHbIM U KeaopamHbuiM. KeaopamHvle ypagnenus c
napamempom.

J{poOHO-panuOHAIbHbIE YPABHEHUSA

Pemiennie  mpoctedmmx — IpoOHO-TMHEWHBIX  ypaBHEHUU. Pewenue  OpobHO-
PAYUOHATILHBIX YPABHEHULL.

Memoowl pewienus ypasHeHuii: mMemoobl PABHOCUNILHLIX Npeodpa308aHull, Memoo
3ameHbl nepemeHHou, epaguueckuii memod. Hcnonvzosanue ceoiicme QyHKyuii npu

peuieHuu ypagHeHul.

Ipocmetiwue uppayuonanvivle ypashenus euoa [ f (x) =a, J f(x)= Jg (x) .

n
Ypasnenus suoa X' =a.Ypasnenus 6 yenvix yucnax.



CucreMbl ypaBHeHHit

VYpaBHeHue ¢ AByMs nepeMeHHbIMH. JIMHEHHOE ypaBHEHHE C ABYMsS MEPEMEHHBIMMU.
Ipamas kax epaghuueckas unmepnpemayus TUHENUHO20 YPAGHEHUS C 08YMsl NePEeMEHHbIMU.

[TonsiTnEe crucTemMbl ypaBHEHUI. PellieHne cCucTeMbl ypaBHEHUH.

Mertonpl pelieHuss CHUCTEM JIMHEHWHBIX YPaBHEHHW C JByMs INE€PEMEHHBIMMU:
epaguueckuti Memoo, Memoo Cl0AHCeHUs, METO TIOACTAHOBKH.

Cucmemvl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa

Uucnosele  HepaBeHcTBA.  (CBOMCTBA  YMCIOBBIX  HepaBeHCTB.  l[IpoBepka
CIIPAaBEVINBOCTA HEPABEHCTB IIPY 33/IaHHBIX 3HAYECHMSIX [TIEPEMEHHBIX.

HepaBenctBo ¢ mnepemenHoil. CTporme u HecTporue HepaBeHcTBa. (Obnacmo
onpeoesienusi HepageHcmaa (061acms 00Ny CMUMbBIX 3HAYEHUN NepeMeHHO).

Pemienre TMHENHBIX HEPABEHCTB.

Keaopamnoe nepasencmeo u ezo pewenus. Pewenue KeAOpamHulX HEPABEHCME:
UCNONIb308AHUE CBOUCME U epapuKa K8AOPAMUYHOU (DYHKYUU, MemoO UHMEPBALos. 3anucy
peuteHusi KeaopamHo20 HepaeeHCmada.

Pewenue yenvix u 0pobHO-payuonanbHvlx HepaseHcme Memooom UHMeEpPSAlos.

CucremMbl HEPABEHCTB

CucTeMbl HEpAaBEHCTB C OJHOM NMEPEMEHHOM. PenieHune cucteM HEPaBEHCTB C OJHOU
NEPEMEHHOMN: JTUHEWHBIX, k6aodpamuulx. VI300paxkeHue pelieHuss CUCTEMbl HEpaBEHCTB Ha
YUCJIOBOM NPSIMOM. 3alUCh PELIEHUSI CUCTEMBI HEPABEHCTB.

DOyHKUIMHA

IonsaiTHe PpyHKUMM

JlekapTOBbl KOOpAMHATBI Ha IUIOCKOCTH. DOpMUpPOBaHHWE TMPEICTABICHUN O
METanpeIMETHOM MOHATUU «KOOpAuMHAThD». CrocoObl 3agaHus (QyHKUMN: aHAIMTUYECKH,
rpadguueckuii, Tabmuunbiii. I'padux Qynkuuu. Ilpumepsl QyHKIUN, OONTy4YaeMbIX B
MPOLIECCE MCCIENOBAHUS PA3IMYHBIX PEAIBHBIX MPOLIECCOB M PELICHMS 3aJay. 3HAYCHHE
¢dbynkuun B Touke. CBoiicTBa QyHKIHMIT: 007aCTh OMpE/IeTICHUS, MHOKECTBO 3HAUCHHM, HYJIH,
POMEKYTKH 3HAKOIOCTOSHCTBA, UYemHOCHb/HeYemHoCcmy, TPOMEXKYTKH BO3paCTaHUS U
yObIBaHMS, HANOOJIBIIIEE U HAUMEHbIIIee 3HaUYeHus. VccnenoBanue GyHKIUY 10 €€ rpaduKy.

Ilpeocmasnenue 06 acumnmomax.

Henpepuvisnocmv ynkyuu. Kycouno saoannsie gpyHxkyuu.



JIuneiinas pyHkuus

CpoiictBa u rpaduk JaUHEHHON QYHKIMH. YTJIOBOM KOIPQGUIIMEHT MPSIMOM.
Pacmonoxxenune rpaduka TuHEHHOW (PYHKITMN B 3aBUCIMOCTH OT €€ YIJIOBOTO Kod(duimenTta
U cBoOOAHOrO WieHa. Haxooicoenue koagpguyuenmos nuneunou GyHKYuu no 3a0aHHbIM
VCIOBUAM. NPOXOHCOeHUe NpAMOU Hepe3 08e MOYKU C 3a0aAHHLIMU KOOPOUHAMAMU,
NpOXoHCOeHUe NPAMOU Yepe3 OAHHYI0 MOYKY U NAPAJLIeIbHOU OAHHOU NPSMOLL.

KBaaparnunas pyHkuus

CpoiictBa u rpaduk KBaapatuyHou (yHkmuum (mapabona). I[locmpoenue epaguxa
Keaopamuynou @yukyuu no moukam. HaxoxaeHue HyJNIeW KBaapaTUdHOW (YHKIIUH,
MHOJHCECMBa 3Ha4eHU, NPOMENCYMKO8 3HAKONOCMOAHCMEA, NPOMENCYMKO8
MOHOMOHHOCHU.

OO0paTHasi NPONOPUMOHAIBHOCTH

. k
CBoiicTBa QyHKIUY y = K y=_ ['unepOoua.
X

I'pagpuxu gpynxuyuir. I[Ipeobpazosanue epaguxa pynxkyuu y = f (x) 011 HOCMpPoeHus

epaduxos yHKyull 6U0A y = af (kx+b)+c -

I'paguru Gynryui y=a+ﬁ, y =X, y=3x, y=|x-

IHoc/ienoBaTeIbLHOCTH M MPOTPeECCUH

YucnoBass MmOCIEIOBATEIBHOCTh. [IpUMeEpbl  4YMCIIOBBIX  MOCJIENOBATEIBHOCTEM.
beckoHeuHble moclieoBaTeIbHOCTH. ApudmeTnyeckass Nporpeccuss M €€ CBOWCTBA.
I'eomeTpuueckast mporpeccus. Dopmyna obweeo uneHa u Ccymmbl N NEPEbIX UIEHO8
apugpmemuueckou u ceomempuyeckou npoepeccuil. Cxooauwascs —ceomempudecKkas
npozpeccusl.

PemeHne TekCcTOBBIX 33124

3axayu Ha Bce apupmMeTHYeCKUE NeHCTBUSA

Pemienrie TeKCTOBBIX 3amad apudMeTHUecKUM crocoboM. Mcmonws3zoBanue TaOmuil,
CXEM, YEPTEkKEM, IPYTruX CPEACTB MPEACTABICHUS JAaHHBIX MPU PEUICHUH 3a/1a4H.

3ajaum Ha IBUKeHHUE, PA00Ty U MOKYIIKH

AHanmuM3 BO3MOXHBIX CHUTYalluid B3aMMHOTO PAaCIHOJIOKCHHSI OOBEKTOB TMPHU HX
JIBMKEHUH, COOTHOIIICHHSI 00BEMOB BBITIOJTHSIEMBIX Pa0OT IMTPU COBMECTHOM padoTe.

3amavyu HA YACTH, 10U, MPOLEHTHI



Pemienuie 3a1ay Ha HAXOXK/JEHUE YACTHU YUCJIA M YMCIIA 110 ero yactu. Pemienue 3amau
Ha TPOLEHTHI U 10J1U. [IpuMeHeHne mponopiuii npy peleHny 3aaau.

Jloruueckue 3a1a4u

Pemenue noruueckux 3anad. Peuwienue nocuueckux 3a0ai ¢ HOMOwblo 2paghos,
maonauy.

OcHOBHBIE  MeETOAbI  pelleHHsl  TEKCTOBBIX  3aaay:  apudMETUUCCKUMA,
anreOpanueckuii, mepedop BapwaHTOB. [lepsuunble npedcmasienusi 0 OpyeuUx memooax
peuenus 3a0ay (ceomempudeckue u epaguiecxkue memoobl).

CraTucTuka M TeOpUsi BepPOSITHOCTEM

Crarucruka

TabnuyHoe u Tpaduyeckoe TMPEACTABICHUE [IaHHBIX, CTOJOYaThie U KPYTrOBBIC
auarpaMmbl, Tpaduky, MPUMEHEHHE TuarpaMMm U TpadUKoOB JJisi OMUCAHUS 3aBUCUMOCTEM
peanbHbIX BEJIWYUH, HU3BJICYCHUE HH(POpMAIMU U3 TaONMI], AuarpaMm U TpaduUKOB.
OnucarenpHble  CTaTUCTUYECKHE  TOKa3aTeId  YUCJIOBBIX  HAOOpPOB: cpenHee
apudpMeTudecKoe, mMeduara, HauOobIllee ¥ HAaUMEHbIIee 3HaUYCeHUs. Mepbl pacCeMBaHUSA:
pa3Max, oucnepcus u cmaHoapmuoe OMmKIOHEeHUe.

Cny4daitHasgs M3MEHYMBOCTb. MI3MEHUYMBOCTh TMpPU U3MEpPEHUSX. Pewarowue npasuna.
3axonomepHocmu 6 USMEHUUBBIX BETUUUHAX .

CiayuaiiHbie cOOBITHUS

CrnyuaiiHble OMBITHI (IKCIIEPUMEHTHI), AIIEMEHTApHbIE CIIydailHble COOBITHS (MCXO/bI).
BeposiTHOCTH  351eMeHTapHBIX CcOObITUH. COOBITHS B CIIy4allHBIX JKCIIEPUMEHTax |
0JIaroNpUATCTBYIOIINE DJIEMEHTapHbIe COOBITHA. BeposTHOCTM CiydailHBIX COOBITHH.
OnbITHl C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU. Kimaccuiueckue BEpOSITHOCTHBIC
OMbITHI C MCIHOJIb30BAHUEM MOHET, KYyOWKOB. [Ipedcmaénenue cobvlmuii ¢ NOMOWbIO
ouazpamm diinepa. IIlpomusononodcuvie coovimus, 00beouHenue u nepeceyerue coobimuil.
IIpasuno cnoowcenus eeposimuocmeti. Cnyyaiinsiii 6v100p. Ilpedcmasnenue sxcnepumenma 6
suoe depesa. Hezasucumvle coovimus. Ymuooicenue eposimnocmeri He3a8UCUMBIX COObIMUII.
Ilocneoosamenvuvie nezagucumvle ucnvimanus. IlpencraBieHne 0 HE3aBUCUMBIX COOBITUSAX
B )KU3HHU.

Inemenmovl KOMOUHAMOPUKU

llpasuno ymmnooscenus, nepecmanosku, Gaxmopuan uucia. CouemaHus u YUCIO

covemanutl. Popmyna uucna covemanui. Tpeyeonvnux Ilackans. Onvimel ¢ OonrbwUM



YUCTIOM PABHOBOIMOMNCHLIX IJIEMEHMAPHbIX cobbimuil. Bviuucnenue eepoamuocmeti 6
ONbIMAX € HNpuMeHeHueM KomouHamopuvlx opmyn. Hcenvimanus bepuynnu. Ycenex u
Heyoaua. Beposmuocmu cobvimutil 6 cepuu ucnotmanuii bepuyunu.

Cryuaiinle genuuunwl

3HaKomMcmeo co CAYYAUHbIMU GEIUYUHAMU HA NPUMEPAX KOHEYHbIX OUCKPEMHbIX
cayuaunvlx  eenuuun. Pacnpeoenenue eeposmnocmeii. Mamemamuueckoe odxcudanue.
Ceoticmea mamemamuyecko2o odxcuoanus. [lonamue o 3akone 6onvuiux uucen. Mzmepenue
eepoamuocmeu. Ilpumenenue 3aKoHa OOALWUX UYUCET 6 COYUONO2UU, CMPAXOBAHUU, 8
30pasooxpanerul, obecneyeHuu 6e30NacHOCmuY HACeleHUs 8 UPEe38blUAUHbIX CUMYAYUSIX.

I'eomerpusn

I'eomerpuyeckue Gpurypsl

@urypbl B reOMETPHH H B OKPYKAKOIIEM MHpe

['eomerpuueckas ¢urypa. DopMupoBaHHE MPEACTABICHUNH O METANPEIMETHOM
MOHATUU «PUTYpay.

Touka, TMHUA, OTPE30K, IpsSMast, Ty, JOMaHasl, JIOCKOCTh, Yrojl, OMCCEKTpHCca yria u
€€ CBOWCTBA, BU/bI YIJTIOB, MHOTOYTOJIbHUKHU, KPYT.

OceBass  cummeTpusi  reomerpuueckux  ¢uryp. LlenTpanpHas  cummeTpus
reOMETPUYECKUX (Uryp.

MHOroyrojibHUKU

MHOroyroysbHuK, €ro DJJE€MEHTbl M €ro CBOMCTBA. Pacro3HaBaHWE HEKOTOPBIX
MHOTOYTOJIbHUKOB.  Buinykivie u  Hegvinykivle — MHO20y2olbHuku.  lIpaBuibHbIE
MHOT'OYTOJIbHUKH.

TpeyronbHuku. BeicoTa, Meamana, OuccekTpuca, CpeqHss JUHHUS TPEYroJIbHUKA.
PaBHOOEpEHHBIN TPEYTOJIBHUK, €r0 CBOMCTBA U MPU3HAKU. PaBHOCTOPOHHMI TPEYroJIbHUK.
IIpAMOYTOJIbHBIM, OCTPOYTOJIbHBIM, TYNOYIOJIbHBIM TPEYrOJIbHUKW. BHEIIHHWE yIibl
TpeyrojbpHHUKa. HepaBeHCTBO TpeyronbHUKA.

Yeroipexyronapuuku. [lapamnenorpamMm, pomO, mpsMOYTOJIbHUK, KBaapaT, Tparmenus,
paBHOOenpeHHass Tparmenus. CBoilcTBA M TNpHU3HAKW MapajuieorpaMma, pomoa,
NpSMOYTOJIbHUKA, KBaJpaTa.

OKpy:KHOCTB, KPYT



OKpyX HOCTb, KPYI, UX DJIEMEHTHl M CBOICTBA; LIEHTPAJIbHbIE W BIUCAHHBIC YTJIbI.
KacarenpHass u cexywas K OKpPYXKHOCTH, ux ceoucmea. BrHcaHHblE W ONHCAHHBIE
OKPY’KHOCTH JUJI TPEYTOJIBHUKOB, Yemblpex)y201bHUKO8, NPAGUIbHBIX MHO20Y201bHUKOE.

I'eomeTpuyeckue purypsol B IpocTpaHcTBe (00bEMHbIE TeJIa)

Mmnozcozcpannuk u eco snemenmol. Hazeanus MHO202pAHHUKOG C PA3HBIM NOJIOACEHUEM
u xoauvecmeom cpawveu. llepBUYHBIE TPEACTABICHUS O NUPAMUAE, NapaJieieIunese,
npusMme, cdepe, mape, HUIMHIPE, KOHYCe, MX 3JIEMEHTaX U MPOCTEHUIINX CBOMCTBAX.

OTHOMICHUS

PaBencTBO uryp

CBoiicTBa paBHBIX TPEYTOJIBHUKOB. [[pM3HaKK paBEeHCTBA TPEYTOJIbHHUKOB.

IHapa/ie1bHOCTH NPSAMBIX

[Ipu3Haky ¥ CBOWCTBA MapajUICNIbHBIX MPSAMBIX. Akcuoma napaiienvrocmu Eexnuoa.
Teopema Daneca.

[lepnenaukyasipHble NPsIMble

[Ipsimoii yroin. Ilepnenmukynsp k mnpsmoil. Haknmonnas, npoexuus. CepelUHHBIN
NEePHEHANKYIIAp K 0Tpe3Ky. Ceoticmea u npusHaxKu nepneHOUKyIspHOCHu.

Ilooooue

IIponopyuonanvuvlie ompesxu, nooooue gueyp. Ilooobnvie mpeyzonvuuxu. Ilpusnaxu
noooousl.

B3aumHoe pacnoJioxkeHue psiMoil U OKPY>KHOCTH, 08YX OKDYHCHOCHIELL.

N3mepenusi u BbIYMCIEHUS

Bean4unbl

[Tonsstue Benuuunbl. JlnmuHa. U3mepenwe niavHbl. EQuHUIBI U3MEpPEHUS IJIMHBL.
Bemnuuna yria. I'pagycHas mepa yria.

[TonsiTue o mIomamM TMIOCKONW (UTYpsl M ee CBoWcTBaxX. V3MepeHue IUIONIaIeH.
EnnHuiel n3MepeHus 1Io1aim.

[IpencraBnenne 00 oObeme u ero cBoiicTBax. M3mepenue oObema. EmauHUIBI
HU3MEpPEHUsI 00HEMOB.

N3mepennusi v BIYMCJICHUS

NHCTpyMEHTBI 7151 U3MEPEHUN U IOCTPOCHUM; U3BMEPEHUE U BHIYMCICHUE YIJIOB, JJIUH
(paccrosinuit), momanei. Tpuronometpuyeckre GyHKIMU OCTPOTO yriia B MPSIMOYTOILHOM

TpEYroyibHUKE TpucoHomempuyeckue @yHKyuu mynoeo yena. BbluuciaeHUE 3JIEMEHTOB



TPEYTOJBHUKOB C HCIOJb30BAHUEM TPUTOHOMETPUYECKUX COOTHOUIEHUU. DOpMyJIbl
IUIOLIAAN TPEYTOJbHUKA, MapajuieorpaMMa M €ro YacTHBIX BHUJAOB, (POPMYIIbI JJIMHBI OK-
pPYXHOCTU M Tuiomianu kpyra. CpaBHeHHe U BblUHcieHue rmiomaaei. Teopema Iludaropa.
Teopema cunycos. Teopema Kocumnycos.

Paccrosinus

Paccrosinue mexny Toukamu. PaccTosiHue oT TOUKM A0 npaMon. Paccmosnue medxrcoy
Queypamu.

I'eomeTpH4ecKkue nocTpoeHust

['eoMeTpuyecKkre MOCTPOEHUs ISl WILTIOCTPAIIMN CBOMCTB T€OMETPUUECKUX PUTYD.

NHCcTpyMeHTBl ISl TOCTPOEHUW: LHUPKYJb, JUHEWKA, YrOJNbHUK. [Ipocmeuuiue
NOCMPOEHUs. YUPKYIeM U JTUHEUKOU. NOCMmpoeHue OUCCeKmpucovl yend, nepneHoOuKyisapa K
npAMOU, y2ad, paeHo20 OAHHOMY,

llocmpoenue mpey2on1bHUKO8 NO mMpem CMOPOHAM, O8YM CHOPOHAM U Y2ly MedHcoy
HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2laM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpa3zoBanusi

[lonsitue mpeoOpasoBanus. IlpeacraBieHre O  MeTanpeAMETHOM  IOHSATUU
«mpeoOpazoBanuey. I[loooobue.

JABuxeHus1

OceBas 1 HeHTpaJIbHass CUMMETPHUS, HO8OPOM U napaiienvHulil nepenoc. Komounayuu
OBUIICEHUTI HA NIIOCKOCMU U UX CBOLICMEA.

BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

BexTopsl

[TonsiTue BeKTOpa, MEWCTBUS HAJ BEKTOPAMH, MCIOJIb30BAaHHE BEKTOPOB B (DHU3UKE,
Pasnodicenue 8eKmopa Ha cocmasisauue, CKAIApHoe npou3eeoenue.

Koopaunarsi

OCHOBHBIE TOHSTHS, KOOPOUHAMbL BEKMOPA, PACCMOAHUE MeHCOY MOUKAMU.
Koopounamwi cepeounvt ompesxa. Ypasnenus gueyp.

IIpumenenue 6ekmopog u Koopounam 07 peuieHus NPOCMeUuUx 2eoMempudecKux
3a0ad.

HUcropust MmaTeMaTUKHU



Bosnuknoeenue mamemamuxu xax Hayku, smanvl ee pazgumus. OcHO8Hble pazoenbl
Mamemamuxu. Beloarowueca mamemamuKky u ux 6xnao 8 pazeumue HayKu.

beckoneunocmv  mmnoowcecmea npocmuix  uucen. Hucna u  OauHbLL  OMPE3KOS.
Payuonanvusie uucna. Ilompebnocmo 6 uppayuonanvruix uuciax. Lllkona Iugazopa

3apooicoenue ancebpvl 6 Heopax apupmemuxu. An-Xopesmu. Pooicoenue OykeeHHOl
cumgonuxu. Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o HaxoxicoeHuu hopmyi
KOpHell aneebpaudeckux ypasHeHuul cmeneHel, Oonvuiux yemsvipex. H. Tapmanwvs, [orc.
Kapoano, HX. Abenw, J. I'anya.

llosgnenue memooda KoopOuHam, NO360JAIOULE20 NEPEeBOOUMb 2eoMempuyecKue
0b0vexmul Ha A3blK aneeopwl. llosenenue epaguxos yukyuil. P. Jexapm, II. Depma.
IIpumepwvl paznuunvlx cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckozo (Dubonauuu) o kporuxax, yucia Pubonauyu. 3adaua
o waxmamuou oocke. CX00UMOCMb 2e0Mempu4ecKoll NPocpeccuu.

Hcemoxu meopuu eeposamuocmeti: cmpaxogoe oeno, aszapmuvle ucpel. I1. Depma,
b.Ilackanw, A. bepnynnu, A.H.Koimozopos.

Om 3emnedenus k ceomempuu. Ilugpazop u eco wkona. @anec, Apxumeo. Ilnamon u
Apucmomens. I[locmpoenue npagunbhvlx MHO20Y201bHUK08. Tpuccekyus yena. Keaopamypa
kpyea. Yoeoenue kyoa. Ucmopus uucna n. 3onomoe ceuenue. «Hauanay Eexnuoa. JI Diinep,
H.U.Jlobauesckuii. Ucmopus namoeo nocmynama.

I'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCU OKPYIAHCAIOUE20 MUDA.

Acmponomus u eeomempus. Ymo u xax ysuanu Anaxcazop, Ipamocghen u Apucmapx
o pasmepax Jlynvi, 3emnu u Connya. Paccmosanus om 3emnu 0o Jlynwvr u Connya. Mzmepenue
paccmosinua om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazsumuu mamemamuxu: Jl. Dunep. H-U. Jlobauesckudii,
11.J1. Yebvrues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp |, wixona mamemamuueckux u HA8UAYKUX
Hayk, pazeumue poccuiickoeo ¢roma, A.H. Kpwinos. Kocmuueckas npoepamma u M.B.

Kenowiu.

I'eomeTrpus
I'eomeTpuyeckue purypsol

@urypbl B reOMeTPUM U B OKPYKAKOIIEM MHUpe



['eomeTpuueckas ¢urypa. BuyTpennss, BHemHss obnactu Qurypsl, rpanuua. Jlunuu
U o0ysacTu Ha MJIOCKOCTU. Brinykinas u HeBbimykias ¢urypsl. [lmockas u Hemiockas
burypsi.

Brinenenue cBoiicTB 00bekTOB. POPMUPOBAHUE MPEACTABICHUI O METaNpPEeAMETHOM
noHATUU «purypay. Touka, 0Tpe30k, npsmas, 1y, JOMaHasl, INIOCKOCTh, YT0J, OUCCeKTpHca
yIJIa U €€ CBOMCTBA, BU/bI YTJIOB, MHOTOYTOJIbHUKH, OKPY>KHOCTb U KPYT.

OceBass  cuMMmeTpusi  reomerpuueckux  ¢uryp. LleHTpanbHas  cuMMeTpus
reOMETPUUYECKUX QUryp.

MHOroyroJibHUKHU

MHOroyroyjbHuUK, €ro 3JIEMEHTbI U €ro cBoMcTBa. IIpaBuiibHBIE MHOIOYI'OJIBHUKM.
Brinykinbie U HEBBITYKIIbIE MHOTOYTOJIBHAKN. CyMMa yTJI0B BBITYKJIOIO MHOTOYTOJIbHHUKA.

Tpeyronbauk. Cymma yIjaoB TpeyroibHHMKa. PaBHOOEIpEHHBIN TpeyrojbHUK,
CBOMCTBa U NMpPU3HAKU. PaBHOCTOPOHHUI TpEyrosbHUK. MeauaHbl, OUCCEKTPUCHI, BBICOTHI
TPEYTOJIBbHUKOB. 3aMeYaTEIbHbIE TOUKU B TPEYTOJbHUKE. HepaBeHCTBO TpeyronbHUKa.

YerbipexyronpHuku. Ilapamnenorpamm, poMmO, NpsSMOYroJbHUK, KBaJapaT, Tpameuus.
CBoiicTBa M MpU3HAKK NapajuiesorpamMma, pomoOa, MpsSMOYroJibHHKa, KBajpaTa. Teopema
BapunboHa.

OKpy:KHOCTB, KPYT

Nx snemeHTbl U cBOMCTBA. XOpAbl M CEKyIIME, UX CBOWCTBa. KacarenpHble M HX
cBorcTBa. LlenTpanbHble U BIIMCAHHBIE YIUIBI. BIMCaHHBIE W ONMCAHHBIE OKPYKHOCTH IS
TPEYTOJbHUKOB. BnMCaHHbIE W ONHMCaHHBIE OKPYKHOCTH JUISl YETBIPEXYTOJIbHUKOB.
BueBnucannbie OKpyKHOCTH. PainkanbHas och.

durypsl B NIpocTpaHCcTBE (00bEeMHBIE TeA)

MHororpaHHuk u €ro snemMeHTbl. Ha3BaHus MHOTOrpaHHUKOB C Pa3HBIM MOJIOKEHUEM
U KOJIMYECTBOM TIpaHei. IlepBuuHble NpencTaBieHUs O NMHUPAMHUAAX, MAPAIIIEIECIUIIECIAX,
npusMax, cepe, mape, HHIMHIPE, KOHYCe, UX 3JI€MEHTaX U MPOCTEUILNX CBOMCTBAX.

OTHOLIEHUHA

PaBenctBo uryp

CpolicTBa M TNPU3HAKM PABEHCTBA TPEYIOJbHUKOB. JIONOIHUTENBHBIE IPU3HAKU
PABEHCTBA TPEYTOJIBHUKOB. [IpU3HaKku paBeHCTBA NapaJuIeIOTPaMMOB.

IMapaaneabHOCTH NPAMBIX



[Ipu3Haku ¥ CBOMCTBA MapajuIeNbHBIX NPAMBIX. AKCHOMa NapajuienbHocTH EBkauaa.
[lepBuuHbIE MpEACTABICHUS O HEEBKINAOBBIX reomeTpusix. Teopema daneca.

IHepneHauKyAsIpHBbIE PSIMbIE

[Ipsimoii yrou. Ilepnenaukyisp k npsMoi. CepeAMHHbBIA NEPICHANKYISIP K OTPE3KY.
CBoiicTBa U TNpPU3HAKK TMEPHEHAUKYISIPHOCTH NpsMbIX. HaklOHHBIE, NPOEKIUU, UX
CBOKCTBA.

IToxooue

[TponopumonansHeie 0Tpe3ku, nogodue uryp. [logobusie Tpeyronpuuku. [lpusHaku
n01001s TpeyroJabHUKOB. OTHOIIEHHUE MIIONIAIeH MOAOOHBIX (DUTYP.

B3aumHoe pacnosioxkeHre NPpsIMO U OKPYKHOCTH, JIBYX OKPYKHOCTEH.

N3MepeHnsi 1 BLIYUCICHUS

Beanyunbl

[Tonsitne Benuuunsbl. [{nuna. M3mepenue nivHbl. EAUHIBI MU3MEPEHUS JJTUHBL.

Bemnunna yrma. I'pagycHas mepa yria. CHMHYC, KOCHHYC M TaHT€HC OCTPOTrO yrJiia
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

[Tonarue o miomaau IJIOCKOW (Urypsl U €€ CBoMcTBax. M3MepeHue IMiomaaei.
Ennauner nzmepenus miomanu.

[IpencraBienne 06 0ObeMe MPOCTPAHCTBEHHOU (UTYPHI U €ro CBoicTBax. M3MepeHue
oObeMa. EnuHuIIbI n3MepeHnust 00beMOB.

HN3mepeHnsi 1 BbIYUCICHUS

NHCTpyMEHTBI 111 U3BMEPEHUN U MOCTPOCHUI; N3MEPEHNE U BBIYUCIICHUE YIJIOB, JUTUH
(paccrosinuii), TUIOIMIANIEH, BBIUMCICHUE DJIEMEHTOB TPEYTOJHLHUKOB C HCIOJIb30BAaHUEM
TPUTOHOMETPUYECKUX COOTHOWEHUM. [lmomanu. @opmyibl MUIOMIAAW TPEYTrOJIbHUKA,
napajiesorpaMma M ero 4acTHbIX BUIOB, Tpamneuuu, ¢popmyna ['epona, popmyna miomagn
BBITTYKJIOTO YETHIPEXYTObHUKA, (DOPMYJIIBI IJTMHBI OKPY>KHOCTH U TIomaay kpyra. [lnomans
KPYTOBOTO CEKTOpa, KpyroBOro cermeHra. [lmomaas npaBuiaIbHOro MHOTOYTrOJIbHUKA.

Teopema Iludaropa. ITudaropossr Tpoiiku. TpuroHomerpuyeckue COOTHOIIEHUS B
MPSMOYTOJILHOM TpeyroJjibHuke. Tpuronomerpudeckue GyHKIIUHA TYTIOTO YTJIa.

Teopema kocuHycoB. Teopema CUHYCOB.

Pemenne tpeyronpHHKOB. BblunciieHue yrioB. BeluncieHne BBICOTHI, MEIHAHbI U
OouccekTpuchl TpeyroibHuKa. OpTorpeyronbHuk. Teopema Iltonemes. Teopema Menenas.

Teopema Yessl.



Paccrosinus

Paccrostnue mexny toukamu. PaccrosHue oT TOUku 110 npsMoi. PaccrosiHue mexny
burypamu.

PaBHOBeNUKHE U pABHOCOCTABJICHHBIE (DUTYPHI.

CBoiicTBa (aKCHOMBI) JUTUHBI OTPE3Ka, BEJIMYUHBI yTIIa, TUIOIaAd U 00bemMa PUryphbI.

I'eomeTpryeckue MOCTPOEHUA

['eoMeTpuyecKkre MOCTPOEHUs ISl WILTIOCTPAIIUU CBOMCTB T€OMETPUUYECKUX UTYD.

HNHcTpyMeHTsI U1t nocTpoeHui. Llupkyns, InHEnKa.

[Ipocreiiiine MOCTPOECHUS HUPKYJIEM U JIMHEUKOM: MOCTPOCHHE OMCCEKTPHUCHI YIIIa,
NEPIEHANKYJIAPA K MPSMOM, yIiia, pABHOTO JaHHOMY.

[locTpoeHue TpEyroJbHUKOB IO TPEM CTOpPOHAM, JABYM CTOPOHAM U YIIIy MEXIY
HUMHU, CTOPOHE U IBYM MPUIICKAIIUM K HEW yriaam, no opyeum 1eMeHmam.

Jlemenue oTpe3ka B JAHHOM OTHOIIICHUMU.

OCHOBHBIE METO/BI pELICHUS 3a7a4 Ha MOCTPOCHHUE (METOJ FeOMETPHUYECKUX MECT
TOYEK, METOJ NapaJUIETBLHOTO NEPEHOCA, METO CUMMETPHUH, METO]T TO100US).

OTansl peleHns 3a1a4 Ha IOCTPOCHHUE.

I'eomeTpuyeckue npeodpa3oBaHus

IIpeoOpasoBanus

[IpencraBnenne 0 MEXNPEIMETHOM MOHITHH «IpeoOpa3zoBaHuey. [Ipeobpa3oBaHus B
MareMatuke (B apudmeTnke, anredpe, reoMeTpudecKue mpeoOpa3oBaHus).

JBrKeHust

OceBasg M LEHTpalbHas CUMMETPUM, TOBOPOT M MAPAUIEIBHBIA MEPEHOC.
KomOuHammy aBMKeHNI Ha IUIOCKOCTH U MX CBOMCTBA.

IHoxoOue kak npeodpazoBaHue

['omortetusi. I'eomerpuueckue MpeoOpa3oBaHUS KaK CPEACTBO JIOKa3aTeIbCTBA
YTBEPKACHUN U PEILICHUs 3a1a4.

BeKTOpbI M KOOPAMHATHI HA IJIOCKOCTH

BexkTopsl

[lonaTtne BekTOpa, ACUCTBHUS HAJ BEKTOPAMHU, KOJUIMHEAPHBIE BEKTOPBI, BEKTOPHBIN
0a3uc, pas3noKeHHe BEKTOpa MO O0a3WCHBIM BEKTOpaM. EIUHCTBEHHOCTh pa3iOKEHUS
BEKTOPOB 10 0a3ucy, CKaJIsipHOE MPOU3BEACHUE U €0 CBOMCTBA, UCIIOJIb30BAHUE BEKTOPOB B

busuke.



Koopaunarsl

OCHOBHbIE TOHSATHS, KOODAWMHATBI BEKTOpPA, pACCTOSHUE MEXKIY TOUYKAMH.
Koopaunatel cepenHbl oTpe3ka. Y paBHEHHs PUTYD.

[IpuMeHeHNE BEKTOPOB U KOOPJIUHAT JIJIsl PEMIEHUS T€OMETPUUYECKUX 3aa4.

Addunnas cucrema koopaunat. Pannyc-BexkTopsl Touek. LleHTpoua cucteMbl TOUEK.



