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PaGouas nmporpamma 1mo MaTemMaTHke JuIsl 5-9 KJaccoB cOCTaBjeHa HAa OCHOBE
JIOKYMEHTOB:

®enepanbHbiil 3akoH 0T 29.12.2012 N 273-03 (pen. ot 31.07.2020) "O06
oOpazoBanuu B Poccuiickoit ®enepanuu" (¢ U3M. U J0I., BCTYIL. B CUIIY C
01.09.2020)

https://legalacts.ru/doc/273 FZ-ob-obrazovanii/

denepalibHBIN TOCYIapPCTBEHHBIM 00pa30BaTEIbHBINA CTaHAAPT OCHOBHOTO
oOmero oopazoBanus. [Ipukaz Munoopuayku PO Nel1897 ot 17.12.2010r (B
pen. ot 31.12.2015)
https://legalacts.ru/doc/prikaz-minobrnauki-rf-ot-17122010-n-1897/

IIpumepHas ocHOBHasi 00pa3oBaTeNbHas IPOrpaMMa OCHOBHOT'O
obmrero oopaszoBanus (B pex. ot 28.10.2015)
https://sudact.ru/law/primernaia-osnovnaia-obrazovatelnaia-programma-
osnovnogo-obshchego-obrazovaniia/

OcHoBHas oOpa3zoBaTenbHas MPOrpaMmMa OCHOBHOT'O OOIIEro 00pa3oBaHus
I'BOY COII Nel r.o. Yanaesck

C y"ICTOM HJ'IaHI/IpyeMBIX K HUCITOJIB30BaAHHUIO y‘lC6HO-M€TO,Z[I/I‘ICCKI/IX
KOMIIJIICKCOB
http://39school-1.minobr63.ru/rabochie-programmy-po-predmetam-fgos-
000/

YueOHuku, peau3yroliye nporpamMmmy:

1) A.I'. Mep3nsik, B.b. Tlononckuii, M.C. Akup. Marematuka. 5 kiacc. M.:
Benrana-I'pad, 2017.

2) A.T'. Mepansik, B.b. ITonounckuit, M.C. SAkup. Marematuka. 6 kinacc. M.:
Benrana-I'pad, 2018

3) A.I'. Mep3nsk, B.b. Ilononckuii, M.C. Sxup. Anredpa. 7 knacc. M.:
Benrana-I'pad, 2019

4) MaxapsrueB FO.H., Munmiok H.I'., u np. Anre6pa. 8 kitacc M.: "U3gaTenscTBO
"IIpocsemenue", 2016.

5) A.T'. Mep3ask, B.b. Tlononckuit, M.C. Sxup. Anrebpa. 9 kiacc. M.:
Benrana-I'pad — I'pad, 2018.

6)Aranacsa JI.C., Byry3zoB B.®., Kagomues C.b., [To3nusik 3.1, FOnuna
N.N.T'eometrpus 7-9 kinaccel. M.: [Ipocsemienne, 2018

Ha u3yuenne maTeMatuku B 5-9 kilaccax OTBOAUTCS CIAEAYIONIEE KOJTUYECTBO
YacoB:

5 knacc - 5 yacoB B Hegento (5 yacoB X 34 menenu = 170 yacoB B roj),

6 kiacc - 5 yacoB B HeAemo (5 yacoB X 34 negenu = 170 4acoB B roxn)),

7 xnacc: anredpa- 3 yaca B Hepemo (3 vaca x 34 venenu = 102 vaca B rop);
reomeTpus — 2 yaca B Hezelto (2 yacax 34 Henenu=68 4acoB B roj),

8kitacc: anredpa - 3 yaca B Henento (3 yaca %34 wenenu = 102 vaca B ron);


https://legalacts.ru/doc/273_FZ-ob-obrazovanii/
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reoMeTpus — 2 yaca B Heziento (2 yaca %34 Henenu = 68 4yacoB B roj),

9 kimacc: anredpa— 136 gacos (3 waca B Heemnto u | AOMOHATENBHBIHN Yac -17
4yacoB B | yeTBepTH Ha JIMKBUALMIO YYEOHBIX 1€(PUIUTOB IO MaTEMAaTUKE
oOyuaromuxcs o utoram BIIP 8 knacca u 17 yacoB Ha 00001IeHNE U
CHCTeMAaTH3aIlMIO 3HAHUH 110 TeMaM 9 Kiacca).

reomeTpus — 2 4aca B Henenmto (2 yaca X34 Henenu = 68 4acoB B Toj),

Hroro: 884 vacos.
IInanupyemble pe3yabTaThl 00yYeHUsI

BoinycKkHMK Hay4YuTcs B 5-6 kiaccax (/i HCNOJIb30BAHUS B MIOBCEHEBHOM
JKM3HHU M 00ecriedyeHusI BO3MOKHOCTH YCIEIIHOT0 MPOI0JIKeHUsI 00pa30BaHMs
Ha 02a30BOM YpPOBHe):

e OmnepupoBath Ha 0A30BOM YPOBHE MOHSATUSIMU: MHOXKECTBO, SJIEMEHT
MHOECTBA, MOAMHOXECTBO, MPUHAIIIEAKHOCTB;

® 337]aBaTh MHOYKECTBA MIEPEUUCIIEHUEM HUX DJIIEMEHTOB;

® HaXOJUTh MepeceueHue, 00bEAMHEHUE, MTOMHOXKECTBO B MPOCTEUIIINX
CUTYyalUsIX.
B noBceHeBHO KU3HU U NPHU U3YYEHUH APYTUX MPeAMETOB:

® pACIO3HABATH JIOTUYECKHA HEKOPPEKTHHIE BHICKA3bIBAHUSI.
Yucaa

e OnepupoBarh Ha 0230BOM YpOBHE MOHATUSIMU: HATYPAJIbHOE YHCIIO,
1[E€]10€ YUCII0, OOBIKHOBEHHAsI Ip00b, AeCATUYHAS IPpOOb, CMEIIAHHOE YHCIIO,
paLMOHAIBHOE YUCIIO;

® JCIIOJIb30BaTh CBOMCTBA YHCEN U MPABUIIA JEUCTBUM C PALMOHAIBHBIMU
YUCJIaMU TIPU BBIMOJHEHUH BBIYUCIICHHU;

® LCIOJIb30BaTh MPU3HAKU JACIUMOCTH Ha 2, 5, 3, 9, 10 npu BeINOJIHEHUA
BBIYMCIIEHUI U PEIIEHUU HECTIOKHBIX 3a1a4;

® BBINOJHATHh OKPYTJIEHUE PAIMOHAIBHBIX YUCET B COOTBETCTBUU C
paBUJIaMH;

® CpaBHMBATH PAlIMOHAJIbHBIEC YUCIIA.
B noBcegHeBHOM KU3HU U NIPHU U3YYEHUH APYITUX MPEAMETOB:

® OLICHMBATh PE3YyJIbTaThl BBIYMCICHUN MIPU PELICHUU MPAKTUYECKUX 3a/1a4;

® BBINOJHATH CPABHEHUE YHCET B PEATIbHBIX CUTYAIUsX;

® COCTaBJIATh YHCIIOBBIE BBIPAKEHUSI IPU PELICHUH NPAKTUYECKUX 3a]1a4 U
3a/1a4 U3 APYruX y9eOHBIX MPEIMETOB.
CraTtucTuka U TeOpHusi BEpPOSITHOCTEH

e [IpencraBisaTh JaHHBIE B BUJIE TaOJUII, JUArPaMM,

® yyTaTh HHPOPMAIUIO, IPEJICTABICHHYIO B BUE TAOJIHIIbI, TUArPaMMBI.

TexcToBBIC 3a1a4YU

e Pemiars HECIOKHBIE CHOKETHBIE 33/1a4l PAa3HBIX TUIIOB HA BCE
apupMeTHIECKUE ACHUCTBUS;



® CTPOUTH MOJIEJb YCIIOBUS 3a]1a4uM (B BUE TaOJIUIIbI, CXEMbI, PUCYHKA), B
KOTOPOU JTaHbl 3HAYEHUS JBYX U3 TPEX B3AUMOCBS3aHHBIX BEIUYMH, C IEIBIO
MOKCKA PEIlIeHUs 3a1a4H;

® OCYUIECTBJISITH CIIOCOO MOKCKA PEIlICHUs 3a/1a4i, B KOTOPOM PaCCYXKACHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO WJIH OT TPEOOBAHUS K YCIIOBHIO;

® COCTaBJIATH IUIAH PELICHUS 33/1a4U;

® BBIJICNIATDH JTAIlbl PEUICHUS 33/1a4u;

® HHTEPIPETUPOBATH BHIUUCIUTEIIBHBIC PE3YIbTATHI B 3a]1a4e, UCCIIEI0BATh
MOJIYYEHHOE PEIICHUE 3a/1a4H;

® 3HATh pa3IMYUE CKOPOCTEN 00BEKTA B CTOSTUEH BOJIE, POTUB TECUCHUS U
0 TEUCHUIO PEKH;

e pemiaTh 3aJa4l Ha HAXOXKJEHHWE YACTH YMCIIa U YUCJIa 10 €0 YacTH;

® pelaTth 3a7a44 pa3HbIX TUIOB (Ha paboTy, HA TTOKYMKHU, HA ABUKECHHE),
CBS3BIBAIOUIUX TPU BEIUMYMHBI, BBIACTSATH 3TH BEIUUYMHBI U OTHOIIECHUS MEXIY
HUMU;

® HaXOAUTh MPOILEHT OT YKCIIA, YUCIIO MO MPOLIEHTY OT HET0, HAXOUTh
MPOLICHTHOE OTHOIIECHUE JIBYX YUCEJ, HAXOIUTh MPOIEHTHOE CHIDKEHUE WU
MPOLICHTHOE MOBBIIICHUE BETUYUHBI;

® penaTh HECIOKHBIE JIOTUYECKHUE 33]]a4U METO0OM PACCYKJICHHI.

B noBceqHeBHOI KU3HU U NIPU U3YYEHHH IPYTUX NMPEAMETOB:

® BBIJIBUTaTh THUIOTE3bI O BO3MOXKHBIX MPEAETbHBIX 3HAUYEHUAX UCKOMBIX
BEJIMYUH B 3aJa4e (1eaTh NPUKUIKY)

HarasinHasi reomerpust
I'eomeTpuyeckue purypol

e OrnepupoBath Ha 0230BOM ypOBHE MOHATUSIMU: (PUTYpa, TOUKA, OTPE3OK,
npsiMas, J1yd, JJoOMaHas, yrojl, MHOIOYT'OJIbHUK, TPEYTOJIbHUK U YEThIPEXYT OJIbHUK,
OPSIMOYTOJIBHUK U KBaAPAT, OKPYKHOCTh U KPYT, IPSIMOYTOJIbHBIM
napasienenunes, Kyo, map. M3o0paxaTts uzyuaembie GUTyphl OT PYKHU U C
MOMOIIbIO TUHEUKHU U IUPKYJISL.

B noBceaHeBHOM KU3HU M NIPU U3YYEHHHU PYTUX NMPeAMETOB:

e periaTh MPaAKTUYECKUE 3a7a4M C IPUMEHEHUEM IPOCTEUIIINX CBOMCTB
buryp.

N3mepennsi U BbIYMCJIEHUSA

® BBINOJHATH U3MEPECHUE JIJIUH, PACCTOSTHUM, BEJIMUUH YTJIOB, C TOMOIIBIO
UHCTPYMEHTOB JIJIsl U3BMEPEHUM JUTUH U YTJIO0B;

® BBIUKCIIATH MIIOMIAAN IPSAMOYTOJIbHHUKOB.

B noBceqHeBHOI KU3HU U NIPU U3YYEHHH IPYTUX NMPeAMETOB:

® BBIUKCISATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYAIUSIX,
TUTOIIA/IA MPSIMOYT OJIbHUKOB;

® BBINOJIHATH MPOCTEHIINE MOCTPOCHUS U U3MEPEHUSI HA MECTHOCTH,
HEO0OXOIUMBIC B PEATHHON KU3HHU.

Hcropust MmaTeMaTuKH

® ONUCHIBATh OTJICTBHBIC BBIJAIOIINECS PE3YIIbTAThI, TOJYYEHHBIE B X0J1€

pa3BUTHUS MaTEMATUKHU KaK HAyKH;



® 3HATh MPUMEPHl MATEMATHYECKUX OTKPBITHH M UX aBTOPOB, B CBSI3U C
OTEYECTBEHHON U BCEMUPHOU UCTOPUEM.
BbINyCKHHMK MOJYYHMT BO3MOKHOCTh HAYYHMTBLCHA B 5-6 Kiiaccax (1
o0ecrnieyeHs] BO3MOKHOCTH yCHENIHOTO MPO0JKeHUs1 00pa30BaHUA HA
0a30BOM M yIJ1y0JIEHHOM YPOBHSIX)
DJieMeHTbl TEOPUU MHOKECTB M MAaTeMaTHYECKOM JIOTUKH

o  Onepuposamv NOHAMUAMU. MHONCECMBO, XAPAKMEPUCTIUKU
MHOJCECMBA, INEMEHM MHONCECMBA, NYCMOoe, KOHEeUHOe U OeCKOHeUHoe
MHONCECMBO, NOOMHONCECMBO, NPUHAOLEHCHOCTb,

® onpedenimob NPUHAOTIEHCHOCHb INEMEHMA MHOHNCECMBY, 00bEOUHEHUIO U
nepecedenuo MHOMCeCms, 3a0aéanmb MHONCECHEO ¢ NOMOULbIO NePeyUCeHUs
NEMEHMO8, CI0BECHO20 ONUCAHUSL.
B noBceqHeBHOM KM3HU U NIPU U3yYeHUU APYTUX NPeIMeTOB:

® PAcno3Hasams 102U4eCKU HeKOPPEKMHble 8bICKA3bIGAHUSL,

® CIMpoumv YenouKu yMOo3axkoYeHUll Had OCHOBe UCHONb308AHUSL NPABUTL
JIO2UKU.
Yucna

o  Onepuposamv NOHAMUAMU. HAMYPATbHOE YUCTO, MHONICECHBEO
HAMypaibHbIX YUCel, Yeaoe YUCI0, MHOHICECMB0 YelblX Yuces, 00bIKHOBEHHAS
0pobb, decsamuynas Opoodb, CMEULAHHOEe YUCTLO, PAYUOHATbHOE YUCTO, MHONCECTBO
PAYUOHATIbHBIX HUCE, 2e0MeMPUYECKAsi UHMepnpemayus HamypaibHbIX, YeblX,
PAYUOHATBHBIX,

®  NIOHUMAMb U OOBACHAMb CMBLCI NOZUYUOHHOU 3ANUCU HAMYPATIbHO20
yucna,

®  GbINOJIHAMb GLIYUCIEHUS, 8 MOM YUC/E C UCNONb30BAHUEM NPUEMOB
PAYUOHATIBHBIX 8bIYUCTICHULL, 0O0CHOBBLEANb ANOPUMMbL BbINOIHEHUS OCUCBULL,

® ucnoavzosams npuzHaku oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmol
U npoussedeHUs yucei npu 6bINOJHEHUU 8bIYUCTEHUL U PeuleHUU 3A0al,
000CHOBbI8AMb NPUSHAKU OCIUMOCMIU,

®  BLINOJHAMb OKPY2leHUe PAYUOHATbHBIX YUCET C 3A0AHHOL MOYHOCMbIO;

® ynopsadouusams YUCid, 3anUCanHble 8 8Uude 0ObIKHOBCHHbIX U
decssmuyHvlx 0pooell;

o naxooums HOJ/[ u HOK uucen u ucnonv3o8amo ux npu peueHuu 3a0d, .

® onepupogamuv NOHAMUEM MOOYIb YUCIA, 2eOMEMPUYECKas
unmepnpemayusi MOOYis YUcid.
B noBce1HeBHOM KM3HU U NIPH U3YyYEHHUH APYTUX NMPeIMETOB:

®  NPUMEHAMb NPABUNLA NPUOTUICEHHBIX BbIMUCTEHUL NPU peLleHUU
NPAKMUYeCcKux 3a0ad u peuleHuu 3a0ay Opyeux yueOHvix npeomemos;

®  BLINOJHAMb CPABHEHUE Pe3VIbIMANO8 GbIYUCIEHUL NPU PeuleHUU
NPAKMU4eCcKUx 3a0ay, 8 Mmom Yucie NPUOIUNCEHHBIX BbIYUCTICHULL

®  COCMABNAMb YUCTIO8bLE BbIPANCEHUS U OYECHUBAMb UX 3HAUEHUS NPU
peleruu npaKmu4ecKux 3a0a4 u 3a0ay u3z opy2ux y4eonvix npeomemos.
YpaBHeHUs] H HEPABEHCTBA



o  Onepuposamb NOHAMUAMU: PABEHCMB0, YUCLO0B0E PABEHCMEBO,
ypasHeHue, KOpeHb YPAGHEeHUsl, peuleHue YPAGHEeHUs, YUCI080€e HEPABEHCEBO.
CraTtucTuka U TeOpHusi BEpPOsITHOCTEH

o  Onepuposams NOHAMUAMU. CIMOAOYAMbLE U KPY208ble OUACPAMMbL,
maobauysbl OAHHBIX, CpedHee apudmemuieckoe,

®  u3BIeKaAmb, UHPOPMAYUIO, NPeOCMABIeHHYI0 8 MAOIUYAxX, HA
ouazpammax;,

® cocmasnsams mabaUYsbl, CMPOUMsb OUALPAMMbL HA OCHOBE OAHHDIX.

B noBceHeBHOM KM3HU U NIPH M3yYeHHUH APYTHX NMPeIMETOB:

®  U3BNEKAMb, UHMEPNPEMUPOSAms U NPeodpPa308bl8amsb UHpoOpMayuio,
npeoCcmasieHHy10 8 mabauyax u Ha OUAspamMmax, OMpaxrcarouwyo ceoUCmed u
Xapakmepucmuku peaibHblx NPpoyeccos U s61eHull.

TekcToBbBIE 3a1aUN

o Pewamb npocmole U CL0JHCHbIE 3A0aYl PA3HLIX MUNOS8, A MAKJICe 3A0adu
NOBBLILUEHHOU MPYOHOCHIUL,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOELU MEKCMO8 CLONCHBIX
3a0ay 05l NOCMPOEHUS NOUCKOBOU CXeMbl U peleHUsl 3a0ay;

®  3HAMb U NPUMEHSAMb 00a CnOCcobA NOUCKA peuieHus 3a0ay (om
mpebosanus K yClo8UIo U Om YClous K mpebosanuio);

®  MO0enUpo8amb pAcCyHCcOeHUsi npu NOUCKe peuleHus 3a0ay ¢ NOMOWbI0
epagh-cxemvi,

®  BblOCIAIMb YMANBL PEUleHUsl 3A0aA4U U COOEPHCANHUE KAHCO020 dIMAand,

®  UHMePNPemuposaAms BbIYUCIUMENbHbIE Pe3YIbMamyl 8 3a0aye,
uccne008ams NoLy4eHHoe peuerue 3a0ayu,

®  QHATUZUPOBAMb BCEBOIMOINCHBLE CUMYAYUU B3AUMHO20 PACNOTONCEHUS]
08YX 00bEKMO8 U UBMEHEHUe UX XAPAKMEPUCTUK NPU COBMECTHOM OBUICEHUU
(ckopocmb, 8pemst, paccmosiiue) npu peueruu 3a0a4 Ha O8UNCeHUe 08YX
00beKMOo8 KaK 6 0OHOM, MAK U 8 NPOMUBONOJIONCHBIX HANPABLEHUSX,

®  UCCNIe008aMb 8CEBO3MOICHBLE CUMYAYUU NPU PelleHUU 3a0aY Ha
08UdICeHUe NO peKe, PACCMAMPUBAmMs pa3Hble CUCHeMbl Omcyema,

® pewams pa3zHO0OPA3HLIE 3A0AHU «HA YACMIULY,

® peuwams U 000CHOBLIBAMb CBOE pelleHUe 3a0al (8blOelAmb
MaAmemMamuyeckyro OCHO8Y) Ha HAXOHCOeHUe YACU YUCAA U YUCTA NO e20 YaACU
HA OCHOBE KOHKPEMHO20 CMbICAA OPoOU;

®  0CcOo3HABAMb U 0OBACHAMb UOCHMUYHOCTb 3A0aY PA3HBIX MUNOS,
CBA3LIBAIOWUX MPU 8ETUYUHBL (HA pabOmMy, HA NOKYNKU, HA 08UMNCEHUE), BbLOETISIMD
MU BETUHUHBL U OTMHOULCHUSL MENCOY HUMU, NPUMEHAMb UX NPU pelleHuu 3a0ay,
KOHCMPYUpo8ams coOCmeenHvle 3a0auu YKa3aHHvlX Munos.

B noBce1HeBHOM KM3HU U NIPH U3yYeHHUH APYTHUX NMPeIMETOB:

®  gulOeIAMb NPU PeUuleHUU 3a0ay XapaKkmepucmuku paccmampueaemoll 8
3a0aue cumyayuu, OMiuyHvle Om PeaibHblX (me, om KOmopbix
abCmpazuposaiuch), KOHCMpYuposams HO8ble CUMYAUULU C Y4emoM dMux
Xapakmepucmux, 8 4acCMHOCMU, NPU peueHul 3a0a4 Ha KOHYeHmpayuu,
YUUMbl8ams NIOMHOCMb 8eUeCmad,



® peuams u KOHCMPYUpPo8ams 3a0ayu Ha OCHOBE PACCMOMPEHUs
PeanvHbIX CUmyayutl, 8 KOmopulx He mpeoyemcsi MmouHblil blYUCTUM ETIbHbLLL
pesyromam,

® peuwams 3a0ayu Ha 0BUCEHUE NO PeKe, PACCMAMPUBASL PA3HbIE
cucmemvl omcuema.
Harusignas reomerpus
I'eomeTpuueckue Gpurypsol

o 361examo, uHmepnpemuposams u npeoopaz’06vleams UHGOPMayuo o
2eomMempuieckux gueypax, npedcmasieHHy0 Ha Yepmedtcax;

® uz00padxcams uzyuaemvie Gueypsvl 0m pyKu U ¢ HOMOWbIO
KOMNbIOMEPHBIX UHCMPYMEHMO8.
HN3MepeHust M BHIYUCTICHUS

®  BLINONHAMb UMEPEHUe OJIUH, PACCMOAHULL, 8EIUYUH Y2ll08, C NOMOWbIO
UHCMPYMEHMO8 OJisl U3MepeHUll OIUH U Y2108,

®  BHIYUCTAMb NIOWAOU NPAMOY2OTIbHUKOS, K8AOPAM 08, 00beMbl
NPAMOY20NbHBIX NAPATLIENenunedos, Kyoos.
B noBceHeBHOI )KM3HU M NPHU U3YYEHUH APYTUX MPeAMETOB:

®  BBLIYUCTAMb PACCMOAHUSL HA MECIMHOCMU 8 CIAHOAPMHBIX CUMYAYUSIX,
NIOWAOU YUACMKO8 NPAMOY200bHOU YOPpMbL, 00BEeMbl KOMHAM,

®  GLINONIHAMb NPOCMeluue NOCMPOeHUsT HA MECIMHOCMU, HeoOXoouMble 8

PeanbHOU HCUZHU,

®  OYeHUBAMb Pazmepwvl PEAIbHBIX 00BLEKNO08 OKPYHCAIOWe20 MUpd.
Hcropust MaTeMaTUKH

° Xapaxmepuzo8ams 6K1AO 8bIOAIOUUXC MAMEMAMUKO8 8 PA38UMUE
MAMeMamuKy U UHbLX HAYYHBIX 00aacmell.
BbinmyckHuK HayuuTcsi B 7-9 kiaccax (17151 HCIOJIb30BAHUS B MOBCEIHEBHOM
’KM3HHU M 00ecriedYeHUsI BO3MOXKHOCTH YCIECIIHOI0 MPOA0JIKEeHUsI 00pa30BaHMs
Ha 02a30BOM YPOBHe)
JJieMeHTBHI TEOPUU MHOKECTB U MATEMATHYECKOM JIOTUKH

e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATUSIMH: MHOXKECTBO, SJIEMEHT
MHOK€ECTBA, MOJIMHOKECTBO, MPUHAIJICKHOCTD;

® 33/1aBaTh MHOXKECTBA MIEPEUUCICHUEM UX DJIEMEHTOB;

® HaXOIUTh NepeceueHue, 00beAMHEHUE, TOAMHOXKECTBO B MPOCTEUIITUX
CUTYaLUsIX;

e OnepupoBaTh Ha 0A30BOM YPOBHE MOHSTUSIMU: ONPEEIECHNUE, aKCUOMA,
TeopeMa, 10Ka3aTeIbCTBO;

® MPUBOAUTH NIPUMEPHI U KOHTPIPUMEPHI [T MOJTBEPAKICHHUS CBOUX
BBICKA3bIBaHUM.
B noBceHeBHOM KM3HU U NIPH U3YYEHUH APYTUX NMPEAMETOB:

®  HCIIOJb30BaTh IpadUYECKOE MPECTABICHUE MHOXKECTB I ONTUCAHUS
peabHBIX MPOIIECCOB M SIBJICHUM, IIPU PEIICHUH 331249 IPYTUX YICOHBIX
MPEIMETOB.
Yucaa



e OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATHSMU: HATypaJIbHOE YHCIIO,
1[€J10€ YUCII0, OOBIKHOBEHHAS JIPpO0b, AeCATUYHAsL JpoOb, CMEIIaHHasi JPOOb,
paloHaIbHOE YUCII0, apuPMeTHUeCKui KBaapaTHBIN KOPEHb;

® ICIOJIb30BaTh CBOMCTBA YUCEN U MPABUJIA IEUCTBUM IIPU BBINOJHEHUHN
BBIYNCJICHUI;

® CMOJIb30BaTh MPU3HAKU JICIUMOCTHU Ha 2, 5, 3, 9, 10 nipu BBINOJIHEHUHN
BBIYMCIICHUHN U PEIICHUN HECIIOKHBIX 3a]1a4;

®  BBINOJHATH OKPYTJICHUE PAIIMOHAIBHBIX YUCET B COOTBETCTBUU C
MpaBUIaMu;

® OIICHMBATh 3HAYEHUE KBAAPATHOI'O KOPHS U3 MOJI0KUTEIBHOTO LIEJI0r0
YyHucoa;

® pacrno3HaBaTh PAIMOHAJBLHBIC U UPPALMOHAIBHBIE YUCTIA;

® CpaBHHUBATh YUCIIA.

B noBceqHeBHOI KU3HU U NIPU U3YYEHHH IPYTUX NMPeAMETOB:

® OIICHUBATh PE3YJIbTAThl BEIUUCICHUHN IPU PEIICHUHN MPAKTUYECKUX
3ajad;

® BBINOJHATH CPABHEHHUE YUCEN B PEaIbHBIX CUTYaIIUSIX;

® COCTaBJISATh YHUCJIOBBIC BHIPAXKEHUS MPU PEIICHUH MPAKTUYECKUX 3a]1a4 U
3a/1a4 U3 APYTUX Y4EOHBIX MPEIMETOB.

ToxnecTBeHHbIE MPeoOpa3oBaHust

e BhINoiaHATH HECIOKHBIE TPe0Opa30BaHUs 1J1 BRIUUCICHUS 3HAUYCHUM
YHUCJIOBBIX BBIPAKEHUMN, COJEPKALINX CTEIIEHHU C HATYpaJIbHbIM MOKa3aTeIeM,
CTEIEHH C LIeJIBIM OTPUIATEIbHBIM MTOKa3aTeeM;

®  BBINOJHATH HECIOKHBIE TPEOOPA30BAHUS LIETBIX BBIPAKCHUIN:
pacKpbIBaTh CKOOKH, IPUBOJIMTH TTOT00HBIE ClIaraeMbie;

®  UCIIOJIB30BaTh (DOPMYJIBI COKPAILIEHHOT'0 YMHOXKEHHUS (KBaApaT CYMMBI,
KBaJpaT pa3HOCTHU, PA3HOCTh KBAJIPaTOB) JJI YIPOILIEHUS BHIYUCICHUN 3HAYECHU
BBIPAKCHUM;

®  BBINOJHATH HECIIOKHBIE TPeoOpa3oBaHus IPOOHO-THHEHHBIX
BBIPaKEHUHN U BBIPAXKEHUN C KBAJIPATHBIMU KOPHSIMU.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NPEAMETOB:

® [IOHUMATh CMBICJI 3AIIMCH YUCJIA B CTAHIAPTHOM BHJIC;

® OMepUpoOBaTh HA OA30BOM YPOBHE MOHATHEM «CTaHAAPTHAS 3aMHUCh
YHCIIan.

YpaBHeHUs] U HEPABEHCTBA

e OmnepupoBath Ha 6a30BOM YPOBHE MOHSITUSIMU: PABEHCTBO, YUCIIOBOE
PaBEHCTBO, YPaBHEHUE, KOPCHb YPABHEHUS, PEIICHUE YPABHEHUS, YHCIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBA,

® MPOBEPSATH CIPABEIIUBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e peliaTth JMHEHHBbIC HEPABEHCTBA U HECJIOKHbIC HEPABEHCTBA,
CBOJISIIIMECS K JTJUHEHHBIM;

® pelIaTh CUCTEMbl HECIIOKHBIX TMHEUHBIX YPaBHEHUM, HEPABEHCTB;



® IPOBEPATH, ABISAETCS JIU JAHHOE YHCIIO PELICHUEM YPAaBHEHUS
(HepaBeHCTBA);

e pelaTth KBaJpaTHbIE YpaBHEHUs 110 (JOpMyJie KOpHEH KBaIpaTHOTO
YpaBHEHHUS;

e 1300pa)kaTh PELICHUS HEPABEHCTB M UX CUCTEM Ha YHUCIIOBOM MPSAMOM.
B noBceqHeBHOM KM3HU U NIPH W3yYeHHUH APYTUX NPeIMeTOB:

® COCTaBJIATH U PEIIATH JIMHEHHBIE YPAaBHEHHUS IIPU PELLICHNN 3a/1a4,
BO3HUKAIOUIUX B IPYTUX YYEOHBIX IPEIMETAX.
DyHKUNHA

e Haxonute 3HaueHne QyHKIUU 10 33JaHHOMY 3HAUEHUIO apryMEHTa;

® HaXOAWTh 3HAYEHHUE apryMEHTa MO 3aJaHHOMY 3HAYEHUIO (DYHKIIUH B
HECJIOKHBIX CUTYyaIUsX;

®  OIPEACIATH IOJ0KEHNE TOUKH 10 €€ KOOpAUHATaM, KOOPAUHATHI TOUKH
0 €€ MOJIOKEHUIO0 Ha KOOPJIMHATHOM TJIOCKOCTH;

e 10 rpaguKy HaXOJIUTh 00JIACTh OMPEAEIECHHUS, MHOKECTBO 3HAYCHUI,
HYJIU QYHKIMH, IPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TPOMEKYTKH BO3pacTaHUs U
yObIBaHMs, HAUOOJIbIIIEE U HAUMEHbIIIEE 3HaYeHUs1 (DYHKIIMH;

® CcTpouTh IpaduK JUHEHHON (YHKIIHNH;

® TIPOBEPSTH, ABIAETCA JU JaHHBIN Tpaduk rpaduxom 3a7aHHON QYyHKIIUN
(JTuHENHOM, KBaIpaTUYHOM, 0OpaTHOW MPONOPIMOHAIBHOCTH);

® OIpEAeNATh NPUOIMKEHHbIE 3HAYEHUSI KOOPJIMHAT TOYKH MEePECEUEHUs
rpa@uKoB HyHKIIHIA;

® omepupoBaTh Ha 0a30BOM YPOBHE MOHSATUSMHU: ITOCIEA0BATENLHOCTD,
apu(meTnyecKas Mporpeccusi, reoMeTpruuecKasi Iporpeccus;

e pelath 3aJla4 Ha IPOrPECCUH, B KOTOPHIX OTBET MOXKET OBITh MOTYyYEH
HENOCPEJCTBEHHBIM N0JIcYueTOM 0€3 MpUMeHeHUs (popMyIL.
B noBceqHeBHOM KM3HU M IIPH U3YYECHHHU APYTHX NPEAMETOB:

® HCIIOJIb30BATh rPaUKHN peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH ISt
OTIpeeNIeHHs] UX CBOMCTB (HAaWOOJIbIIME U HAUMEHbIINE 3HaYEHUs, TPOMEKYTKU
BO3pacTaHus U yObIBaHMS, 00JACTH MOJOKUTEIBHBIX M OTPULIATEIbHBIX 3HAUCHUHN
U T.I1.);

® JCHOJB30BaTh CBOMCTBA JIMHEWHON (DYHKUIMHU U €€ Tpaduk Ipu perieHuu
3aJ1a4 U3 IpYrux y4yeOHbIX MPEIMETOB.
CraTtucTuka U TeOpHus BEepPOsITHOCTEH

e lImerh npencTaBiieHUE O CTATUCTUYECKUX XapaKTEPUCTUKAX,
BEPOSITHOCTHU CIIY4aifHOTO COOBITHSI, KOMOMHATOPHBIX 33]a4ax;

e pemiarh NpocTeiire KOMOMHATOPHBIE 331a4l METOAOM MPSIMOTO U
OpraHU30BaHHOIO Mepedopa;

® MpEACTaBIAThH JaHHBIE B BUJE TAOIUI, TUarpaMm, rpaduKoB;

® yyTaTh MH(OPMALINIO, IPEICTABICHHYIO B BUJIE TaOIUIIbI, AUArPAMMBI,
rpaduka;

® OIpEAeNATh OCHOBHBIE CTATUCTHYECKUE XapaKTEPUCTUKH YUCITOBBIX
HaOOPOB;



® OIICHHUBATH BEPOSITHOCTH COOBITHS B MPOCTEHILINX CIIydasix;

® UMETh NPECTABIECHUE O POJIA 3aKOHA OOJBIINX YHCESl B MACCOBBIX
SBJICHUSIX.

B noBceqHeBHOM KM3HU M NIPU U3yYeHHUH JAPYTHUX NPeIMeTOB:

® OLICHHUBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METOJIOM IIepedopa;

® UMETh NPEICTABIECHUE O POJIM MPAKTHYECKH IOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITUH;

® CpaBHUBATh OCHOBHbBIE CTATUCTUYECKUE XaPAKTEPUCTUKH, MOTYyUYEHHBIE B
IPOLIECCE PELICHHS] PUKIIATHOM 3aja4M, U3yUEHUS PEAIBHOTO SBJICHHUS,

® OICHUBATh BEPOSTHOCTh PEAJIbHBIX COOBITUH U SIBJICHUN B HECIIOXKHBIX
CUTYaLHsIX.

TexcToBBIE 3a7aYN

e PemaTh HECIOKHBIE CIOKETHBIE 3a/1a4M Pa3HbIX TUIIOB HA BCE
apupMeTHIECKUE JICUCTBUS,

® CTPOUTH MOJIETb YCIIOBUSA 3a/1auu (B BHJIE€ TAOJIMIIBI, CXEMBI, PUCYHKA
WIN YPaBHEHUS ), B KOTOPOH J1aHbl 3HAUEHUS ABYX U3 TPEX B3aUMOCBSI3aHHBIX
BEJIMYHH, C LEIbIO TOMCKA PEIICHHS 3a]a4H;

® OCYILIECTBIISITH CIOCOO IMOKCKA PELIEHUS 3a]1a4, B KOTOPOM
paccyX/1eHue CTPOUTCS OT YCIOBUS K TPEOOBAHUIO WM OT TPEOOBAaHUS K
YCIIOBUIO;

® COCTaBJIATH IJIAH PELICHUS 3a7a4H;

e  BBIIEIATH JTAIbl PEILICHUS 3aa4H;

® UHTEPIPETUPOBATH BHIYUCIUTEIbHBIE PE3YJbTATHI B 33J1a4€,
UCCJIEI0BATh MOIYYEHHOE PELICHHUE 3aJauH;

® 3HATh paszjIMuKue CKOPOCTEH 00BbEKTa B CTOSIUEH BOJIE, IPOTUB TEUEHUS U
10 TEYEHUIO PEKH;

e pemaTh 33/1a4¥ Ha HaXOXKIEHHE YaCTH YKCIIa U YKCIIa [0 €ro YacTu;

e pemaTh 33J1a4d Pa3HbIX TUIOB (Ha padoTy, HA MOKYIIKH, HAa IBUYKEHUE),
CBSI3bIBAIOLLUX TP BEJIMUYMHBI, BBIJICJIATH 3TH BEIMYMHBI M OTHOLLIEHUS MEX]Y
HUMU,

® HaXOAUTh NPOLEHT OT YUCIIA, YUCIIO IO MPOLEHTY OT HErO, HAXOAUTh
NPOLEHTHOE CHUYKEHUE WX IPOLEHTHOE TOBBIIIEHUE BEIUYNHBI;

® pelaTh HECIOXKHBIE JJIOTMYECKHE 3a7a4d METOI0M PACCyKIECHU M.

B noBcegHeBHOM KU3HM M IPH U3YYECHUHU APYTUX NPeIMETOB:

®  BBIJBUIATh FUIOTE3bI O BO3MOKHBIX MIPEAEIbHBIX 3HAUEHUSAX HCKOMBIX B
3a/1aye BEIUYUH (Jes1aTh MPUKUIKY).
I'eomeTpuyeckue purypol

e OmnepupoBaTh Ha 0a30BOM YPOBHE NOHSTUSAMH F€OMETPUUECKUX PUTYD;

® U3BJIEKATh MH(POPMALIMIO O FTEOMETPUUYECKUX (PUTypaX, MPEICTABICHHYIO
Ha YepTexax B IBHOM BUJE;

® IPUMEHATH JJIS PELICHU 3a/1a4 TeOMETpUUECKHe (PaKThl, €CIIU YCIOBHS
UX MPUMEHEHU 3a/1aHbl B ABHOU (popme;



® pelIaTh 33/1aud Ha HaXOXKJICHUE MEOMETPUUECKUX BEJIMYMH 1O 00pa3iiaM
WJIW alICOPUTMAM.

B noBce1HeBHOM KM3HU U NPHU U3YYEHUH APYTUX NMPeAMETOB:

®  HCIIOJIb30BaTh CBOMCTBA T€OMETPUUECKUX (DUTYD JIJISL PEIICHUS TUITOBBIX
3a71a4, BOSHUKAIOIINX B CUTYalUsIX MIOBCEJHEBHOM KU3HHU, 3a]1a4 PAKTUYECKOTO
coaepKaHHUs.

OTHoIEeHNs

e OmnepupoBaTh Ha 0230BOM YpPOBHE OHATUSMU: PABEHCTBO (HUTYD,
paBHBIC (PUTYPBI, pABEHCTBO TPEYT OJILHUKOB, TTAPAICTILHOCTD MPSIMBIX,
NEePIEHAUKYIAPHOCTD MPSAMBIX, YIJIbI MEXIY MPSMBIMU, IEPICHAUKYIISD,
HAKJIOHHAsA, TPOEKIIHUS.

B noBcegHeBHOM KU3HU U NPHU U3YYEHUH APYTUX MPeAMETOB:

® CHOJIb30BaTh OTHOILLIECHUS JIJI PELICHUS MPOCTEUIINX 3a/1a4,
BO3HUKAIOIIUX B PEAIbHOW KU3HMU.

HN3mepeHust M BLIYMCICHUS

e BrpInmonHATH U3BMEPEHUE IMH, PACCTOSHUM, BEJIMYUH YIJIOB, C TOMOIIBIO
WHCTPYMEHTOB JIJI1 U3BMEPEHUN IJIUH U YTJIOB;

® TIpUMEHATH (POPMYJIBI IEPUMETPA, TIJIOMIAAN U 00BEMA, TIJIOIIA N
MIOBEPXHOCTHU OTAEIBHBIX MHOTOTPAHHUKOB MPH BBIYMCICHUX, KOTAa BCE TaHHBIE
MMEIOTCS B YCIIOBUU;

e 1puMeHsTh Teopemy [ludaropa, 6a30Bbie TPUTOHOMETPUUECKUE
COOTHOIIEHHUS JJIs1 BBIYUCIICHUS JIJIMH, PACCTOSTHUAM, TUIOIIAIEN B MPOCTEUIINX
caydasx.

B noBceIHeBHOM KM3HU U NPU U3YYEHUH APYTUX MPEAMETOB:

® BBIYUCIIATH PACCTOSIHUSI HA MECTHOCTHU B CTaHAAPTHBIX CUTYAIUsX,
IJIOMIAIM B MPOCTEUIIINX CydasX, MPUMEHITh (POPMYIIBI B IPOCTEUIIINX
CUTYallUsIX B MOBCEIHEBHOW KU3HH.

I'eomeTpuYecKkue MOCTPOEHMS

e N3oOpaxkaTh TUMOBBIC IJIOCKKUE (GUTYPHI U (QUTYPBI B IPOCTPAHCTBE OT
PYKH U C TIOMOIIBIO UHCTPYMEHTOB.

B noBce1HeBHOI KM3HU U NPU U3YYEHUH APYTUX MPeAMETOB:

®  BBITNIOJHATH MPOCTEHIITNE TOCTPOCHUS HA MECTHOCTH, HEOOXOIUMBIE B
pEeaIbHON KU3HMU.

I'eomeTpuyeckue npeodpa3zoBaHus

e Ctpouth Gurypy, CAMMETPUUYHYIO TaHHOU (PUTYpe OTHOCUTEIHHO OCH U
TOUYKH.

B noBce1HeBHOI KM3HU U NPHU U3YYEHUH APYTUX MPeAMETOB:

® pacro3HaBaTh JBIKEHHE OOBEKTOB B OKPYXKAIOIIEM MUPE;

® pacro3HaBaTh CUMMETPUYHBIC PUTYPHI B OKPYKAIOIIEM MUPE.
BekTOpbI 1 KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBath Ha 6a30BOM ypOBHE MOHATUSIMH BEKTOP, CYyMMa BEKTOPOB,
MIPOU3BEICHUE BEKTOPA HA YHUCIIO, KOOPJIMHATHI HA IUIOCKOCTH;

® ONpeneNaTh NPUOIMKEHHO KOOPAUHATHI TOUKH 110 €€ H300paKCHHUIO Ha
KOOPJAMHATHOM TIJIOCKOCTH.



B noBceHeBHOM KM3HM M NPHU U3YYEHUH APYTUX MPeAMETOB:

® CHOJIb30BaTh BEKTOPHI JJIs1 PEHICHUS MPOCTEUIINX 3a/1a4 Ha
ONpeeIeHUE CKOPOCTH OTHOCUTEIBHOTO IBUKCHUS.
HUcropust MaTeMaTHKHU

e OnucheIBaTh OTJAECIbHBIEC BBIAAIOIINECS PE3YJIBTATHI, TOTYYEHHBIE B XO/€
pa3BUTHUSI MAaTEMATUKHN KaK HAYKH;

® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUIN U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHON U BCEMUPHOU UCTOPHEN;

® [IOHMMAaTh POJIb MATEMATUKHU B pa3BUTUH Poccum.
MeToabl MaTeMAaTHUKH

e BriOupaTh NOAXOAAIINN U3YYEHHBIN METO/ JIJIs1 PEIICHUS U3yUYCHHBIX
TUIIOB MaTeMaTHUYECKUX 3a/ay;

e [IpuBoauTH NpUMEPHI MATEMATUYECKUX 3AKOHOMEPHOCTEN B
OKPYXarUIeH JTEUCTBUTENBHOCTH U TPOU3BEICHHSIX UCKYCCTBA.

BBINYCKHMK OJYYHT BO3MOKHOCTh HAYYMTHCH B 7-9 Kiiaccax s
o0ecrnieyeHHsl BO3MOKHOCTH YCIIELIHOT0 MPOA0JIKEHUsI 00PAa30BaHUA HA
0a30BOM M YIJIyOJICHHOM YPOBHAX
DJIeMEeHTbI TEOPHMH MHOKECTB 1 MaTeMaTHYeCKOM JIOTHKH

o  Onepuposamsv noHAMUAMU: onpedenenue, meopema, aKkCuomd,
MHOJHCECMBO, XAPAKMEPUCMUKU MHOAHCECMBA, DTIEMEHIN MHOJICECMEA, NYCMOe,
KOHeuHoe U OeCKOHeuHoe MHOICECMBO, NOOMHOICECBO, NPUHAONEICHOCMY,
BKIIOUEHUE, PAGEHCINBO MHOICECE,

®  U300paAdNCAMb MHOHCECMBA U OMHOUEHUE MHONCECE C NOMOWbIO
Kpyeog Junepa;

® onpeodensams NPUHAONLEIHCHOCMb JNIEMEHMA MHOHCECMEBY, 00bEOUHEHUIO U
nepece4eHur0 MHOMCeCme,

®  3a0aeamb MHOICECNBO C NOMOWBIO NePEYUCTIeHUs INEMEHNOS,
CI0BECHO20 ONUCAHUSL,

®  Onepupoéamv NOHAMUAMU: BbICKA3bIBAHUE, UCTMUHHOCNb U IOHCHOCMb
8bICKA3bIBAHUS, OMPUYAHUE BbICKA3LIBAHUL, ONePayul Hao 6bICKA3bIGAHUAMU. U,
UNU, He, YCIO0BHbIE BbICKA3LIBANHUS (UMNIUKAYUL),

® cmpoumbs 8bICKA3bIEAHUS, OMPUYAHUS EbICKAZbIBAHU.
B noBceHeBHOM KU3HU U NIPU U3YYEHHHU APYTUX NPEAMETOB:

®  CMpoums Yenouku yMO3aKIUeHUll Ha OCHOBE UCNONb306AHUS NPAGUTL
JIOUKU

®  UCNONBL306AMb MHOJCECEA, ONEPAYUU C MHONCECMBAMU, UX
epaghuueckoe npedcmasnenue OJisk ONUCAHUS PEATbHBIX NPOYECCO8 U AGNEHUII.
Yuciaa

o  Onepuposamb NOHAMUAMU. MHOICECTNE0 HAMYPATbHbIX YUCEl,
MHOJCECMBO YENbIX YUCETl, MHOHCECMBO PAYUOHATbHBIX YUCEN, UPPAYUOHATbHOE
YUCI0, KBAOPAMHDBIU KOPEHb, MHOINCECMBO 0eUCMBUMENbHBIX YUCET,
2eomempu4ecKkas unmepnpemayus HamypaibHbulX, YelblX, payuoOHalbHbIX,
OeticmeumensHulx Yucel,



®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATILHO2O
yucaa,

®  GLINOJIHAMb BbIYUCIEHUS, 8 MOM YUCTIE C UCNONIb30BAHUEM NPUEMOB
PAYUOHATHBIX BbIYUCTEHULL

®  GLINOJHAMb OKPY2IeHUEe PAYUOHANbHBIX YUCE]l C 3A0AHHOU MOYHOCMbIO,

®  CpasHUBAMb PAYUOHATIbHBIE U UPPAYUOHATbHBIE YUCILA,

®  NPeoCcmasisims PAYUOHAILHOE YUCTO 8 BUOe OeCAMUYHOU OpooU

®  YNOpPsA0OUUBAMb YUCIA, 3ANUCAHHbIE 8 8UOE OOIKHOBEHHOU U
oecsimuyHol 0poou,

o naxooums HO/ u HOK uucen u ucnonv3osamo ux npu peuieHuu 3a0ad.
B noBcenHeBHOM KM3HU M NIPH U3YYE€HUHU APYTUX NMPEIMETOB:

®  NpuUMeHsMb NPABULA NPUOIUINCEHHBIX BbIYUCTEHULL NPU peuleHUU
NPAKmMuyecKux 3a0ad u peuleHuu 3a0ay Opyeux yueOHvlx npeomemos;

®  GLINOJHAMb CPABHEHUE PE3YTbMAMO8 GLIYUCTIEHUL NPU PeuleHuU
APAKMUYecKux 3a0a4, 8 mom 4ucie NPUOIUNCEHHBIX BbIYUCTEHUL,

® COCmMaesnamy U OYEHUBAMb YUCIOBbIE BLIPANCEHUS NPU PeUleHUU
NPaKmuyeckux 3a0ad u 3a0ay u3 opyaux y4eOHvix npeomemos,

®  3anucvIBaAmMb U OKPY2AAMb YUCLOBble 3HAYEHUS PeAIbHbIX ENUYUH C
UCNONIL308AHUEM PASHBIX CUCTEM UMEPEHU.
ToxkaecTBeHHBIE MPe0Opa3oBaHMs

o  Onepuposams NOHAMUAMU CIENEHU C HAMYPATbHbIM NOKA3ameneM,
cmenenu ¢ YenvlM OmpuyamenbHbiM noKazamenem,

®  GLINOJHAMb NPEoOPAZ0BAHUS YETbIX BbIPANCEHULL: OeUCMBUsL C
O0OHOUNIEHAMU (CTIOJHCEHUe, bIYUMAHUE, YMHONCEHUE), OeliCMBUsL C MHO20YIeHAMU
(cnooicenue, gbluumarue, YMHONCEHUE),

®  GLINOJHAMb PA3LONCEHUE MHOLOUIEHO8 HA MHONCUMENU OOHUM U3
cnoco608: gviHecenue 3a CKOOKY, 2pYNNUpo6Ka, UCNOIb308anue Yopmy
COKPAWEHHO20 YMHONCEHUS,

®  gblOeNAMb KBAOPAM CYMMbL U PAZHOCIIU OOHOUNICHO8,

®  PACKNAO0bIBAMb HA MHOJICUMENU KBAOPAMHBIL MpexuieH,

®  GLINOJHAMb NPEoOPAZ0BAHUSA BLIPANCEHUL, COOEPHCAUUX CMENEHU C
YenvilMu OmpuyamenrbHulMU NOKA3amesimu, nepexooums om 3anucu 8 8uoe
cmenenu ¢ YyenvlmM OompuyamenbHbiM noKkazamenem K 3anucu 8 guoe opoou,

®  GLINOJHAMb NPeodPA308aHUA OPOOHO-PAYUOHAILHBIX GLIPANCEHUTL.
cokpawenue opobell, npusederue aneeopaureckux opooeti Kk oobwemy
3HAMEHAme0, CJLoJHCeHUe, YMHONCEHUe, OeleHue aneedpauieckux opooeil,
8036edeHue aneebpauyeckol Opoou 6 HaMypPaIbHYI0 U YELYI0 OMPUYAMETbHYIO
cmenems,

®  GLINONHAMb NPEodPAZ0BAHUSA BLIPANCEHUL, COOEPAHCAUUX KBAOPAMHbIE
KODHU

®  gblOCIAMDb KBAOPAM CYMMbL ULU PAZHOCMU OBVYTICHA 8 BbIPANCEHUSIX,
cooeparcauiux Kaopamule KOpHu,

®  GLINONHAMb NPEoOPAZ0BAHUSA BLIPANCEHUL, COOEPAHCAUSUX MOOYTb.



B noBce1HeBHOM KM3HU M NPH U3yYeHHUH APYTUX NMPeIMETOB:

®  BLINOIHAMb NPEOOPA306aAHUS U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8
CMAaHOApMmMHOM 8UOe;

®  BbINOIHAMb NPEOOPA3068aHUA Al2eOPAUYECKUX 8bIPANCEHUL NPU PelleHUU
3a0a4 Opyaux yueOHvIX npeomMemos.
YpaBHeHUs U HEPABEHCTBA

o  Onepuposamb NOHAMUAMU. YPABHEHUE, HEPABEHCMBO, KOPEHb
ypasheHus, peuienue Hepagencmed, pagHoCUIbHble YPAgHeHUsl, 001acmy
onpeoesieHus ypasHeHus (HepageHcmad, Cucmemvl YPasHeHUll Uil Hepagencms),

® peuwiams NUHELHblE YDABHEHUS U YPABHEHUS, CBOOUMbLE K TUHEUHbIM C
HOMOWBIO MOACOECMBEHHBIX NPEoOPA308aHUL;

® peuwiams K8AOPAMHbIE YPABHEHUS U YPABHEHUS, CBOOUMbLE K
K8AOPAMHBIM C NOMOWBIO MOHCOECMBEHHBIX NPEoOPaA3068aHULL,

® peuwiamb OpOOHO-TUHEUHbLIE YPABGHEHUSL,

*  pewamsv npocmeniuiue uppayuoHatbhble ypasnenus suoa [t (x)=a,
JE()=yo(x);

® peuams ypasHeHus Uod x"=a ;

® pewams YpasHeHUs CHOCOOOM PA3NONCEHUSI HA MHONCUMENU U 3AMEeHbL
nepemMeHHOU;

®  UCNONBL308AMb MEMOO UHMEPBANO08 OISl peuleHUs: Yeablx U OPOOHO-
PAYUOHANbHBIX HEPABEHCE,

® pewams JuHeliHble YPAGHEeHUs U HePABEeHCMBA C NaAPAMeMpaMu,

®  peuambs HeCl0JCHbIE K8AOPAMHbIE YPABHEHUSL C NAPAMEMPOM,

®  peuambs HeCI0JCHbIE CUCTEMbl TUHEUHbIX YPAGHEHULL C NAPaAMempamu;

®  peuambs HeCl0JHCHbIE YPAGHEHUS 8 YEelblX YUCLAX.
B noBce1HeBHOM KM3HU H NIPH M3yYeHHUH APYTHX NMPeIMETOB:

® cocmaesnamo U peulams JUHelHble U K8AOpammuble YypasHe s,
YpasHenusl, K HUM C800AuUecs, CUCmeMbl TUHEUHbIX YPAGHEHULL, HePABEHCME NPU
peuteruu 3a0au Opyeux y4eOHblx npeomemos,

®  BLINOJHAMb OYEHKY NPABOON000OUS Pe3YIbIMAmOo8, NOAY4AemMblX npu
peulenuy TUHEUHbIX U K8AOPAMHBIX YPAGHEHU U CUCEM TUHEUHbIX YPAGHEHULL U
Hepasencme npu peueHuu 3a0ay opyaux y4eonvix npeomemos,

® gvlOUPAMb COOMBeMCmMayouue YyPasHeHUs, HepaeeHCmaa il ux
cucmemvl 01 COCMABLEHUSL MAMEMAMUYECKOl MOOeIU 3a0aHHOU PeanlbHOL
cumyayuu Uiy NPUKIAOHOU 3a0ayu;

®  yMemb UHMEPNPEeMUPOBAMb NOLYUEHHbIN NPU PeUeHUU YPABHEHUS,
HepaseHCcmaa Uy CUCmeMbl pe3yibmam 8 KOHmeKcme 3a0aHHOU PeanlbHOll
cumyayuu uiu nPUKIAOHoU 3a0aqu.
DOyHKIUU

o  Onepuposamv NOHAMUAMU: PYHKYUOHANbHAS 3A8UCUMOCTNb, (DYHKYUS,
epaghux gyHxyuu, cnocodwvl 3a0anusi QyHKYUU, apeymenm u 3Hadenue QyHKyuu,
obacms onpedenenust U MHOMCEeCMB0 3HAYeHUU OYHKYUU, HYyau QyHKYyUu,




NPOMEIHCYMKU 3HAKONOCMOAHCMBA, MOHOMOHHOCMb (OYHKYULU,
YemHOCMb/HeyemHOCmb QYHKYUU,
® cmpoums paghuku TUHEUHOU, K8AOPAMUYHOU PYHKYUL, 0OPAMHOLL

NPONOPYUOHATLHOCIU, PYHKYUU 8UOA. y = a+Lb, y =X y=3¥%x y=|x3
X +

® Ha npumepe K8AOPAMUUHOU QYHKYUU, UCHOTb308AMb NPE0OPA308aHUSL
epaguxa pynkyuu Y=F(X) ona nocmpoenus epaguroe @gynkyuii y - af (kx +b)+c;

® cocmasnsamv YpasHeHusi NPSMOU NO 3A0AHHbIM YCIOBUIM. NPOX0Ooauell
yepe3 06e MOUKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAuell yepe3 OAHHYI0 MOYKY
U napannenvbHou OaHHOU NPSAMOI;

® uccnedosamv QYHKYUIo no ee 2paguxy;

®  HAXOOUMb MHONCECNBO 3HAUEHUL, HYIU, NPOMENCYMKU
3HAKONOCMOAHCMBA, MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

®  Onepuposamsv NOHAMUAMU. NOCTIE008AMENLHOCTb, APUPMEMUYECKAs.
npocpeccust, 2eo0MempuyiecKas NPoSpeccus,

® pewams 3404l HA APUPMEMUYECKYIO U 2e0MEMPUUECKYIO NPOCPECCUTO.
B noBceHeBHOM KM3HU U NIPH M3yYeHHH APYTHX NMPeIMETOB:

®  UILIIOCMPUPOBATb C NOMOWbIO 2PAPUKA PEATbHYIO 3A8UCUMOCTb UTU
npoyecc no ux XxapaKxmepucmuxkam,

®  UCHOIB308aMb CEOUCMBA U 2PAPUK K8AOPAMUYHOU PYHKYUU NPpU
peweruu 3a0ay u3z Opy2ux y4eonsvix npeomemos.
TexcToBBIE 3a7aUN

o Pewamsb npocmwie u CL0HCHBIE 3A0AYU PAZHBIX MUNOS, A MAKCe 3a0adu
NOBLIUEHHOU MPYOHOCMUL,

®  UCNONB308aMb PA3HbIE KPAMKUE 3aNUCU KAK MOOENU MEKCHO8 CILONCHBIX
3a0ay 0151 HOCMPOEHUsL NOUCKOBOLU CXeMbl U PeUleHUs] 3a0ay,

®  paziuuamv MoOeib MeKCma U MoOelb peuletus 3a0ayu,
KOHCMPYUpo8ams K 0OHOU MOOeNU peuleHusl HeCLOHXCHOU 3a0aUl pasHvle MOOeau
mekcma 3a0ayu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuleHus 3a0ay (om
mpeb08aHus K YCI08UI0 U OM YCILOBUsL K MpebOo8anuio);

®  M0O0enuposams paccyicoenus npu NOUCKe peueHus 3a0ad ¢ NOMOubIo
epagh-cxemvi,

®  guIdeNAMb IMansl peulenusl 3a40a4u U CO0ePHCanue Kaxrcoo2o smand;

®  yMemb 8blOUPAMb ONMUMATLHIL MEMOO peulenus 3a0adu u
0CO3HABAMb BLIOOP MeMOOd, PpaACcCMaAmMpUsams PA3IUYHble Memoobl, HAX00UMb
PasHvle peulenust 3a0ayu, ecid 603MOHCHO,

®  aHANU3UPOBAMb 3aMPYOHEHUs. NPU PeuleHUlU 3a0ay;

®  GLINONHAMb PA3IUUHbIE NPEOOPA308AHUS NPEOTONCEHHOU 3A0aUll,
KOHCMPYUpo8ams HOBble 3a0ayu U3 OGHHOU, 8 MOM YuUcie 0OpamHuobie,

® UHmMeEpNPemupo8ams BbIYUCTUMENbHBIE PEe3)Ibmamyl 8 3aoaye,
uccne0o8ams NOJyYeHHoe peuieHue 3a0ayu;

®  QHANUBUPOBAMb BCEBO3MONCHBIE CUMYAYULU B3AUMHO20 PACNOJIONCEHUS
08YX 00bEKmMO8 U U3MEeHeHUe UX XAPAKMEePUCMUK NPU COBMECTNHOM OBUNCEHUU



(ckopocmb, 8pems, paccmosiHue) npu peueHuu 3a0ad Ha 08UMCeHUe 08)YX
00beKmo6 Kak 8 00HOM, MAK U 8 NPOMUBONOTIONCHBIX HANPABTIEHUSX,

®  UCCIed08amb 8CEBO3MOCHbIE CUMYAYUU NPU PEUeHUlU 3a0ad Ha
08UdICEHUE NO peKe, PACCMAMPUBAMb pa3Hble CUCHEMbl OMCYema,

® pewambs pazHooOpA3HblE 3A0aYU «HA YACTIUY,

® pewambs U 000CHOBbLIBAMYb C8OE peuleHue 3a0ay (8bl0esAmb
MamemamuyecKkyro 0OCHO8Y) Ha HAX0JCOeHue Yacmu YUCid U Yucia no e2o 4acmu
Ha 0CHOBE KOHKPEMHO20 CMbICA OpooU,

®  0CO3HABAMD U OOBACHAMb UOCHMUYHOCNb 3A0aY PAZHLIX MUNOS,
CB8A3bIBAIOWUX MPU BEIUHUHBL (HA pabOmy, HA NOKYNKU, HA 08UdCEHUE), 8bLOETISIMD
MU BENUYUHBL U OMHOULEHUSL MENHCOY HUMU, NPUMEHAMb UX NPU peleHul 3a0ad,
KOHCMPYUposams coOCmeenHuvle 3a0ay YKa3aHHbIX MUnos;

®  g1a0emb OCHOBHBIMU MEMOOAMU PeueHUs 3a0a4 Ha cCMeCU, CHIABYL,
KOHYeHmpayuu,

® pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUC]IE, CLONHCHBLE NPOYEHMDBL C
000CHOBAHUEM, UCNONB3YSL PA3HBIE CNOCOODI;

® pewams jo2udecKue 3a0ayu pazHulMu CnOCoOamu, 8 MoM Yucie, ¢ 08YMs
onoxamu u ¢ mpemsi OJ10KAMU OAHHBIX ¢ NOMOWbIO MabIUY,

® pewams 3a0a4u N0 KOMOUHAMOPUKE U MeoPUl 8eposmHocmelt Ha
OCHOB€ UCNONIL30BAHUSA U3YYEHHBIX MEMO0O08 U 0O0CHOBLIBAMb peuleHUe,

®  peuams HeCI0JCHbIE 3A0aYU NO MAMEMAMUYECKOL CIamucmuKe;

® 061a0emb OCHOBHLIMU MEMOOAMU PEULEHUsL CIONCEMHBIX 3a0al.
apugmemuueckull, ancedpauieckuil, nepedop apuanmos, 2eoMempuiecKutl,
epaguueckutl, npuUMeHsmMs UX 8 HOBbIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSIX.
B noBceHeBHOM KM3HU U NIPH U3YyYEHUU APYTUX NMPeIMETOB:

®  gblOeNAMb NPU PeuleHUU 3a0ad XapaKmepucmuku paccmampugaemou 8
3adaue cumyayuu, OMIuYHble Om PeaibHblX (me, Om KOmopulix
abcmpazuposanucy), KOHCMpPYuUpo8ams Ho8ble CUMYayul ¢ y4emom dMmux
Xapaxkmepucmuk, 8 YaCmHOCMU, Npu peuleHuu 3a0a4 Ha KOHYEeHMpayuu,
YUumvi8ams NIOMHOCHb 8eUjecmed,

® pewams U KOHCMPYUpPOB8ams 3a0auu Ha OCHO8E PACCMOMPEHUSL
PEAbHbIX CUMYayuti, 8 KOMOPbIX He Mpedyemcs MOYHbILL GbIYUCTUMELbHBLU
pe3yroman,

® pewams 3a0a4u HA OBUNCEHUE NO peKe, PACCMAMPUBAsL paA3HblE
cucmembl omcuema.
CraTucTHKA U TEOPHUsi BEPOSITHOCTEM

o  Onepuposams NOHAMUAMU. CIMOJIOYamMbIe U KPY2osbie OUazpammul,
maobauyvl OAHHBIX, cpednee apughmemuueckoe, MeOuard, Hauboavuiee u
HauMeHbUlee 3HAYeHUsl 8blOOPKU, PA3MAX 8blOOPKU, OUCNEPCUsL U CIAHOAPMHOE
OMKJIOHEHUe, CIYYAUHAs USMEHYUBOCb,

® u3gIeKamv UHpopMayuio, NPedCmasieHHy0 8 madIUYax, Ha
ouazpammax, epaguxax;,

® cocmaeiamv madIuYbl, CMPOUmMsb OUASPAMMbL U 2PAdUKU HA OCHOBE
OAHHBIX;



®  onepuposamv NOHAMUAMU: PAKMOPUAN YUCIA, NePECMAHOBKU U
couemanus, mpeyeonvhux llackans,

®  NpUMeHAmMb NPAGUIL0 NPOU3EEOEHUSI NPU PeleHUU KOMOUHAMOPHBIX
3a0ay;

® onepuposamv NOHAMUAMU. CIYYAUHBIIL ONbIN, CILYYALUHbIU 8b100D,
ucnvimatue, d1eMeHmapHoe CiyyatHoe coovimue (Ucxoo), Kiaccuieckoe
onpeoesienue 8eposiMmHOCMU CIYYAHO20 COObIMUS, onepayuu Hao CyYauHbIMu
coobImusAMU,

®  npedcmasnamsb UHGOPMAYUIo C NOMOWbIO Kpy2o8 Jiliepa,

® pewiams 3a0a4U HA BbIYUCTIEHUE BEPOSIMHOCIU C NOOCUEMOM
KOIUYeCmea 6apuanmos ¢ HOMOWbI0 KOMOUHAMOPUKU.
B noBce1HeBHOM KM3HU U NIPHU U3yYE€HHUH JPYTUX NMPeIMETOB:

®  U38NeKamb, UHMEPRPEMUPO8AMbd U NPeodPA308bl8amMsb UHDOPMAYUIO,
npeoCcmasienHyo 8 madauyax, Ha OUazpammax, epagpukax, ompaxcarouLyro
CBOUCMBA U XAPAKMEPUCMUKU PEATIbHbIX NPOYECCO8 U A61eHUl;

® onpedenams cmamucmuiecKue XapaKkmepucmuruy bl00POK no
maoauyam, ouazpammam, 2papukam, 8bINOIHAMb CPABHEHUE 8 3A8UCUMOCTU OM
yenu pewienus 3a0ayu,

®  OYeHUBamMb 8EPOAMHOCHb PEATbHbIX COOLIMUL U A8TeHU.
I'eomeTpuyeckue purypol

o  Onepuposamsb NOHAMUAMU 2eOMEMPULECKUX huyp;

®  U3BNeKamb, UHMEPNPEemMuUpo8ams U npeodpa3’08vléams UHGOPMAYUIO O
2eomempudecKkux huaypax, npeocmasieHHuyIo Ha 4epmercax;

® npumeHsmb 2eomempuyeckue paxmol 0Jisl peulenus 3a0ay, 8 mom 4ucie,
npeonoazaruux HeCKOIbKO Ua208 peuleHus,

*  popmyruposams 8 npocmeuuux Cay4anx c8oUCmea u NPUsHaKu ueyp;

®  00Ka3bIBAMb 2eOMEMPUYECKUE YMBEPHCOCHUS,

® grademvb CMAHOAPMHOU Klaccupurayuetl n10CKux ueyp
(Mpey2oIbHUKO8 U YemblPeXy20NbHUKOB).
B noBcenHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

®  UCNONBL308AMb CEOUCMBA 2eOMEMPULECKUX hu2yp 0N peuleHus 3a0ay
APAKMUYECKO20 XapaKxmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTUH.
OTHoOICHUA

o  Onepuposamsb NOHAMUAMU. PABEHCMEO PuUeyp, pasHble huypol,
PABEHCME0 MpPey20JIbHUKO8, NAPALIELIbHOCHb NPSAMBIX, NePReHOUK)IAPHOCb
NPAMBIX, Yibl MEHCOY NPAMBIMU, NEPNEHOUKVAAD, HAKIOHHAS, NPOeKyusl, nodobue
Gueyp, nooobHvle ghueypol, n000OHBIE MPEY2ONLHUKU,

® npumensams meopemy Paneca u meopemy 0 NPONOPYUOHATbHBIX
ompe3Kax npu peweHuu 3a0ay;

®  Xapakxmepuzo8ams 83aUMHOE PACNONIONCEHUE NPAMOTU U OKPYIHCHOCU,
08YX OKPYICHOCMEII.
B noBcenHeBHOM KM3HU M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

®  UCNONBL308AMb OMHOWEHUSL OISl peuleHUsl 3a0al, 603HUKAIOWUX 8
DPeanvbHOU HCUSHU.



N3mepeHusi U BHIYUCIEHUSA

o  Onepuposamo npedcmasieHusMu o OuHe, niowaou, ooveme KaKk
senuuunamu. Ipumename meopemy Ilughazopa, popmynvl nnowaou, oovema npu
PpeuleHuU MHO20ULa208bIX 3A0ay, 8 KOMOPbIX He 8ce OaHHble NPeOCmasienbl A6HO, a
mMpeoyom 8bl4UCIeHUL, ONePUPO8amy 60J1ee WUPOKUM KOTUYECMBOM (OPMYI
ONIUHDBL, NIOWAOU, 00BeMA, BLIYUCTANb XAPAKMEPUCMUKY KOMOUHAYUU (puyp
(OKpyorcHOCMEN U MHO20Y20IbHUKOB) 8bINUCTAMb PACCMOSHUSL MedXHcOy pueypamu,
NPUMEHSAMb MPUSOHOMeMPUYecKUue Gopmyvl i 8blUUCIEHULL 8 OO0JIee CLOHCHBIX
CYUasnx, npo8oouUms GbIYUCIEHUSL HA OCHOBE PABHOBEIUKOCIU U
PABHOCOCMABNIEHHOCTU,

®  1POBOOUMb NPOCMbLE BIUUCIEHUS HA 0OBEMHBIX MeNax,

* gopmyruposams 3a0a4u Ha GblYUCIEHUE OJIUH, NIOWAOel U 00beMO8 U
peuams ux.
B noBceHeBHOM KM3HU U NIPH U3yYeHHH APYTUX NMPeIMETOB:

®  1P0OBOOUMb BLIYUCTEHUS HA MECHHOCTU,

®  npuMeHAmb hOPMYIbL NPU BLIYUCTEHUSAX 8 CMENHCHBIX YUeOHbIX
npeomemax, 8 oKpycaroujeli 0eiucmeumenbHOCmu.
I'eomeTpryeckue MocTpoeHUus

e U300pasicame 2ceomempuieckue gucypvl no meKcmogomy u
CUMBONILHOMY ONUCAHUIO,

®  CB00O0OHO ONEPUPOBAMb YEPMEHCHLIMU UHCIPYMEHMAMU 8 HECTOHNCHBIX
CIYYasX,

®  GBINOJHAMb NOCMPOCHUSL MPEY2OTbHUKOS, NPUMEHSMb OMOeIbHbLE
MemoObl NOCMPOEHUU YUPKYIeM U TUHEUKOU U NPOBOOUmMs npocmetiuiue
UCCIe008aHUSL YUCTA PeUuleHUl;

® u300paddcamsv munosvie niocKue hueypvi u 06veMHbie meia ¢ NOMOUBIO
npoOCMetuux KOMIbIOMEPHBbIX UHCIMPYMEHMO.
B noBceqHeBHOM KM3HU U NIPU U3yYeHUU APYTUX NPeIMeTOB:

®  BBINOJHAMb NPOCMeUUuIUe NOCMPOEHUs HA MECMHOCMU, He0OX00UMble 8
DEeANbHOU HCUHU

® OyeHusambv pamepwvl pearbHblX 00bEKMOE OKPYHCAIOULe20 MUpA.
IIpeoOpa3oBanus

o  Onepuposamsv noHamuem 08UNCEHUST U NPeobpPa308aHUsl N000OUs,
gnadems npuemamy NOCMpoenust pueyp ¢ UCNOIb30BAHUEM OBUINCEHULL U
npeobpazo8anuii NOO0OUs, NPUMEHSAMb NOJYYEHHble 3HAHUSL U ONbIM NOCMPOEHU
8 CMEICHBIX NPEOMEMAax U 8 peaibHbIX CUMYAYUSIX OKPYHCAIOWe20 MUpa,

® cmpoumbs gucypy, N0OOOHYI0 OGHHOU, NOJBL30BAMBCS CEOUCMBEAMU
n0006UsL 01151 000CHOBAHUS CBOUCNE Pucyp;

®  NPUMEHAMb CBOLUCMBA OBUNCEHUTL OJIsl NPOBEOEHUsL NPOCMEeUUUX
000CHOBaHULL C80LICME ueyp.
B noBce1HeBHOM KM3HU U NIPH U3YyYEHHUH JAPYTUX NMPeIMETOB:

®  NPUMEHAMb C8OLUCMBA OBUNCEHUL U NPUMEHAMb N0000OUe 05
NOCMPOEHUL U 8bIYUCTIEHUU.
BeKTOpbl 1 KOOPAUHATHI HA TJIOCKOCTH



o  Onepuposams NOHAMUAMU BEKMOP, CYMMA, PA3ZHOCIb 8EKIMOPOS,
npouseedenue 6eKmopa Ha 4ucio, Y201 Mexcoy 6eKmopamu, CKaiapHoe
npouseederue 6eKmopos, KOOPOUHAMbL HA NIOCKOCIU, KOOPOUHAMbL BEKMOPA,

®  GLINONHAMb OelCMBUsL HAO BEKMOPAMU (CLOJNCEHUe, 8bIYUMAHUE,
YMHOMCEHUe HA YUCTIO), BbIYUCTAMb CKANAPHOE NPOU3seoeHue, onpeoeisims 8
NPOCMENUUX CTLYYASAX Y20l MENHCOY 8EKMOPAMU, 8bINOIHAMb PA3N0NCEHUE BEKMOPA
Ha cocmasnaowue, NPUMEHAMb NOTYYeHHble 3HAHUS 8 hu3UKe, NOTb308AMbCS
@DopMynOUl BbLIUUCTIEHUS. PACCMOAHUSL MENHCOY MOUKAMU NO U3BECTNHBIM
KOOPOUHAMAM, UCNOIb308AMb YPABGHEHUs ueyp 015 peuerus 3a0au,

®  NpUMEHSIMb BEKMOPbl U KOOPOUHAMBL O/ PEUleHUsl 2e0MeMPULEeCKUX
3a0a4 HA 8bIYUCEHUE ONIUH, Y208.

B noBcenHeBHOM KM3HU M NIPH U3YyYE€HUHU APYTHUX NMPEIMETOB:

®  UCNONB308aMb NOHAMUSL 6EKIMOPOS8 U KOOPOUHAM OJisl peulenus 3a0ay no
Quzuke, ceoepaguu u Opyeum yuebHvim npeomeman.

HUcropust MaTeMaTHKHU

o Xapakxmepuzosamuv 6K1a0 8b10AIOWUXCL MAMEMAMUKOE 8 PA38UmMUe
MAMeMamuKy U UHbIX HAYYHLIX obnacmetl,

® NOHUMAMb POib Mamemamuxu 6 pazsumuu Poccuu.

MeTtoabl MAaTEMATHKH

o Ucnonv3ys uzyuennvie Memoovl, npo8ooums 00Ka3ameibCmeo,
BbINOIHAMb ONPOBEPHCEHUE;

®  8bIOUPAMb U3VUEHHBIE MEMOObL U UX KOMOUHAYUU OJIsL pelueHUsl
Mamemamuyeckux 3a0au,

®  UCNONB308AMb MAMEMAMU4ecKue 3HaAHUs OJis1 ONUCAHUSL
3aKOHOMepHOCmelU 8 OKpYdcarowell 0elucmeumeibHOCmu U NPOU3BEOeHUsX
ucKyccmea,

® npumeHsmb npocmetiuiue NPOCPAMMHbLE CPEOCMEa U INeKMPOHHO-
KOMMYHUKAYUOHHbBIE CUCTEMbL NPU PeuleHUU MamemMamu4eckux 3a0adu.
BbINyCKHUK MOJIYYUT BO3MOKHOCTh HAYYHThCS B 7-9 Ki1accax aJis
yCHENIHOT0 MPOI0JIKeHUs1 00pa30BaHMs HA yIiay0JeHHOM YPOBHe
DJIeMeHTBI TEOPUH MHOKECTB M MATEMATHYeCKOH JIOTHKH

e (CB0O0OOIHO OMEPUPOBATH MOHATHIMU: MHOKECTBO, XapaKTEPUCTUKHU
MHOKECTBA, dJIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE U OECKOHEYHOE MHOXKECTBO,
MOJIMHOKECTBO, MPUHAIC)KHOCTh, BKIIFOUEHHE, PABEHCTBO MHOKECTB, CIIOCOOBI
3aJlaHue MHOXKECTBA,

® 337aBaTh MHOXECTBA Pa3HBIMH CIIOCOOAMH;

® TIPOBEPSTH BHITIOJHEHUE XapPAKTEPUCTUIECKOTO CBOMCTBA MHOXKECTBA,

e CcBOOOIHO ONEPUPOBATH MOHSATUSIMU: BHICKA3bIBAHNE, UCTUHHOCTD U
JIO)KHOCTh BBICKA3bIBAHMSI, CJIOKHBIC U TIPOCTHIC BBICKA3BIBAHUS, OTPUIIAHUE
BBICKa3bIBaHUI; ICTUHHOCTD U JIO)KHOCTh YTBEPIKICHUS U €r0 OTPUIIAHUSA,
oTiepaliy HaJl BRICKa3bIBAHUSMH: U, WIH, HE; YCIOBHBIC BHICKa3bIBAHUS
(MMIUTUKALIIN);

® CTPOUTH BHICKA3bIBAHMSI C UCIIOIH30BAHUEM 3aKOHOB aJIreOphl
BBICKA3bIBAHUIA.



B noBcegHeBHOM KU3HU U NPU U3YYEHUHU APYTUX MPEAMETOB:

® CTPOUTH PACCYXIECHUS HA OCHOBE UCIOJIb30BAHUS MMPABUJI JIOTHKH;

®  HCIIOJb30BaTh MHOXECTBA, OIEPAllMK ¢ MHOKECTBAMH, UX I'paduIecKoe
MPEJCTABIECHUE JIJISI OMTMCAHUS PEATIbHBIX MPOLIECCOB U ABJIECHUM, IPU PEIICHUU
3a/1a4 APYTUX y4eOHBIX MPEIMETOB.
Yucaa

e (CB00OOJHO OMEPUPOBATH MOHATUAMU: HATYPATHHOE YUCIIO, MHOKECTBO
HATYpaJIbHBIX YUCEJ, 1[EJIO€ YUCIIO0, MHOKECTBO IIEJIbIX YUCEN, OOBIKHOBEHHAs
Jpo0b, IeCATHYHAS IPOOb, CMEIIAHHOE YHCJI0, PAIIMOHAILHOE YHCII0, MHOXKECTBO
palMOHATBHBIX YUCEI, UPPALHMOHAIBHOE YHCIIO, KOPEHb CTETEHU N,
JIEUCTBUTEIIBHOE YHUCII0, MHOXKECTBO JECUCTBUTEIBbHBIX YUCEI, TEOMETPUYECKast
UHTEpIIpETAIls HATYpPaIbHbIX, [EJIBIX, PAIIMOHAIBHBIX, JEHCTBUTEIIBHBIX YUCEN;

® [IOHUMATh U OOBACHSITH PA3HUILY MEXIY MO3UITMOHHOUN U
HEMO3UIMOHHOW CHUCTEMaMU 3aIliCH YUCEIT;

® TIEPEBOJUTH YMCJIA U3 OJTHON CUCTEMBI 3alUCH (CUCTEMbI CUMCIICHHS) B
APYTyIo,

e JI0Ka3bIBaTh M MCIIOJIL30BaTh MPU3HAKM JACIMMOCTH Ha 2, 4, 8, 5,3, 6, 9,
10, 11 cymMMBbI 1 pOU3BEAEHUS YUCET MTPU BHIMOJIHEHNUN BRIYMCIECHUN U PEIIEHUH
3ajJ1a4;

® BBINOJIHATH OKPYTJICHUE PAllMOHAIBHBIX U UPPALMOHAIBHBIX YUCEN C
3aJaHHOM TOYHOCTBIO;

® CpaBHMBATh JECHCTBUTENIbHBIC YHCIIa Pa3HBIMU CITIOCOOAMU;

®  YIOPSA0YMBATH YUCIIA, 3aNIMCAHHBIC B BUAC OOBIKHOBEHHOU U
TECATUYHON JpoOH, Yuca, 3alMCcCaHHbIe C UCIIOJIB30BaHUEM apU(METHIECKOTO
KBaJpaTHOTO KOPHS, KOPHEN CTENeHu Ooble 2;

e Haxoauth HOJ/] 1 HOK uucen pazHpiMu cioco0aMu U HCTIOIB30BaTh UX
IIpY PEUICHUU 3a/1aY;

®  BBINIOJHATH BBIUMCICHUS U MPEOOpa30BaHuUs BHIPAXKEHUM, COAEPIKAIINX
NEeWCTBUTENIbHBIE YUCTIA, B TOM YHUCJIE KOPHU HATYpaIbHBIX CTEIICHEH.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUHU APYTUX NMPEAMETOB:

® BBHINIOJHATH U OOBSICHATH PE3YyJIbTaThl CPABHEHUS PE3YJIbTATOB
BBIYMCJICHUH TIPH PEIICHUH MTPAKTHYECKUX 3a/1a49, B TOM YHCJIe TPUOIMKCHHBIX
BBIYUCJICHUH, UCTIONB3YS pa3HbIe CIOCOOBI CPaBHEHMIA;

® 3aIHCHIBATh, CPABHUBATH, OKPYTJIATH YHCIOBBIE IAHHBIE PEATIbHBIX
BEJIMYMH C MCTOJIb30BAHUEM Pa3HBIX CUCTEM U3MEPECHUS;

® COCTaBJISATh M OLICHUBATh Pa3HBIMHU CIIOCOOAMH YHCIIOBBIC BBIPAYKCHUS
IIPU PEIICHUH MPAKTUYECKUX 3aJ1ay U 33/1a4 U3 APYTUX YYEOHBIX MPEAMETOB.
ToxnecTBeHHbIE MPe00Pa30OBAHUA

e (CB00OOJHO OMEPHUPOBATH MOHATUSMH CTENEHHU C LETBIM U APOOHBIM
IOKa3aTesieM;

®  BBINIOJHATH JIOKA3aTEIHCTBO CBOMCTB CTEIICHU C ICJIBIMHU M IPOOHBIMHU
IOKa3aTeIIsIMHU;

® OIEpUPOBATH MOHIATUAMU KOTHOWIEH», «KMHOTOUYJICH», «MHOTOUJIEH C
OJIHOM TIepEeMEHHOMN», KMHOT'OWJICH C HECKOJIBKUMHU MEPEMEHHBIMI,



K03 (HULIMEHTH MHOTOYJIEHA, «CTaHJapPTHAs 3aliCh MHOIOUYJICHA), CTEIIEHb
OJIHOYJIEHA U MHOTO4JIEHA;

e CcBOOOIHO BIIAJIETh IPHEMaMU PeoOpPa30BaHUs IEIBIX U IPOOHO-
palMOHAIIbHBIX BBIPAXKEHUH;

®  BBINOJHATH Pa30KEHNE MHOTOWICHOB HA MHOXHUTENH Pa3HbIMU
croco0aMu, ¢ UCTOJIb30BAHUEM KOMOUHAIINM Pa3IMuHbIX IPUEMOB;

® HCHOJB30BaTh Teopemy Buera u reopemy, oOpaTHyto Teopeme Buera,
JUTS IOMCKA KOPHEW KBaJAPAaTHOIO TPEXWIEHA U JJIsl pELIEHUS 3a/1a4, B TOM YHUCIIE
3a/1a4 ¢ IapaMeTpaMy Ha OCHOBE KBaJpaTHOI'O TPEXUJICHA;

®  BBINOJHATH JEJICHHE MHOTOYIEHa HA MHOT'OUYJIEH C OCTATKOM;

® JJOKa3bIBaTh CBOMCTBA KBAJPATHBIX KOPHEW U KOPHEW CTENEHU NN,

®  BBINOJHATH IPE0OPa30OBaHUS BBIPAKECHHI, CONIEPIKALINX KBaIpaTHbIE
KOpHH, KOPHU CTENEHU N;

e CcBOOOJHO ONEPUPOBATH MOHATUSIMHU «TOKIECTBOY», «TOKIECTBO HA
MHOECTBE», «TOXJIECTBEHHOE MTPeoO0pa3oOBaHUEy;

®  BBINOJHATH PA3IMYHBIE IPEOOPA30BAHUS BBIPAKEHUM, COIEPIKALIUX

Mo;[ynn.("”;)‘ ="

B noBceqHeBHOM JKM3HH M NIPH U3YYCHHHU APYTHX NPEIMETOB:

®  BBINOJHATH IPEe0Opa3OBaHUs U IEUCTBUS C OYKBEHHBIMH BBIPAKEHUSMU,
YHUCIIOBbIE KO3 (UIIMEHTHI KOTOPBIX 3alIMCaHbl B CTAHJAPTHOM BH/IE;

®  BBINOJHATH MPeoOpa30BaHUs PAlMOHAIBHBIX BBIPAXKEHUN IPU PELICHUU
3aJ1a4 IpYrux y4yeOHbIX MIPEIMETOB;

®  BBINOJHATH MIPOBEPKY MPABAONOA00US PUINYECKUX U XUMHUECKIX
(dbopMyJ1 Ha OCHOBE CpPAaBHEHUSI PA3MEPHOCTEN U BaJIEHTHOCTEH.

YpaBHeHUs M HEPABEHCTBA

e (CB00OJIHO ONEpUPOBATH NOHATUSIMU: YPABHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U HEPABEHCTBA, YPABHEHHUE, SIBJISAIOIIEECS CIEACTBUEM
IPYroro ypaBHEHUs, ypaBHEHMsI, PABHOCUIIbHBIE HA MHOXKECTBE, PABHOCHIIBHBIE
npeoOpa3zoBaHusl ypaBHEHUM;

e pewaTh pa3Hbl€ BUJIbl YPABHEHHUI 1 HEPABEHCTB M UX CUCTEM, B TOM
quciie HEKOTOpbIe YpaBHEHUs 3 U 4 cTeneHel, ApoOHO-palliOHAIIBHBIE U
UPPALMOHAIIBHBIE;

e 3HATh TeopeMy Buera 11 ypaBHEHUI CTEIIEHU BBILIE BTOPOU;

® [IOHMMATh CMBICI TEOPEM O PABHOCWIIBHBIX U HEPABHOCHUJIBHBIX
npeoOpa3oBaHUsX YPAaBHEHUM U YMETh UX JIOKA3bIBAT;

® BJAJETh PA3HBIMU METOJAMM PEUICHUSI YPAaBHEHUI, HEPABEHCTB U HX
CUCTEM, YMETh BHIOMPATHh METOJ PEIICHUS U 0OOCHOBBIBATH CBOM BHIOOD;

® UCIIOJIb30BaTh METOJ MHTEPBAJIOB ISl PELICHUSI HEPABEHCTB, B TOM
quciie JpOoOHO-pallMOHAIBHBIX M BKIIIOUAIOIINX B C€0s1 MppallMOHAIbHbIE
BBIPAKEHUS,

e pemaTh aNredpanueckue ypaBHEHUS U HEPABEHCTBA U UX CUCTEMBI C
napaMeTpaMu aaredpandeckuM U rpaduaecKuM METOIaMU;

® BJAJETh PA3HBIMU METOJAMM JI0Ka3aTEILCTBA HEPABEHCTB;



® pCIIATh YPAaBHEHMS B LENIBIX YUCIAX;

e U300pa)kaTh MHOXKECTBA Ha MJIOCKOCTH, 33JJaBa€Mbl€ YPaBHEHUSIMH,
HEPaBEHCTBAMU U UX CUCTEMaMHU.
B noBcegHeBHOM KU3HU U NIPU U3YYEHHUHU APYTUX NPEAMETOB:

® COCTaBJAATH U PEIIATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IIPU
pellIeHny 3aa4 APYTrux y4eOHbIX TPEIMETOB;

®  BBINOJHATh OLIEHKY IPaBI0ON0J00Us Pe3yabTaTOB, NOJYyYaEMBbIX IPU
pEeLIEHNN Pa3JINYHbIX YPABHEHUI, HEPABEHCTB U UX CUCTEM IIPU PELIEHNH 3a1a4
IPYTUX Y4eOHBIX IPEIMETOB;

® COCTaBIATH U pELIAaTh YPAaBHEHUS U HEPABEHCTBA C NTApaMETPaMHU IpU
pelIeHny 3a7a4 APYTrux y4eOHbIX MPEIMETOB;

® COCTaBJATH YPAaBHEHHUE, HEPABEHCTBO WIHM UX CUCTEMY, OIIMCHIBAOLINE
pEeaNbHYIO CUTYALMIO WU MIPUKIIAIHYIO 3a/1a4y, HHTEPIPETUPOBATH MOJIYYEHHBIE
pe3yJIbTaTHL.
DyHKUNHA

e (CB00OOIHO ONEPUPOBATh MOHATUAMU: 3aBUCUMOCTb, (DYHKIIMOHATIbHAS
3aBHCHMOCTb, 3aBUCHMasl U He3aBHCHMas MTePEeMEHHbIE, (PYHKIINSA, CIOCOObI
3a/1aHusl QYHKIMH, apTyMEHT U 3HaueHHe (PyHKLNHU, 00JIaCTh ONpeaeeHus 1
MHOKECTBO 3Ha4Y€HUS PYHKIUU, HYJIU QYHKLIHUU, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
MOHOTOHHOCTH (DYHKIIMH, HAaHOOJIbIlIeE U HAUMEHbIIIee 3HAYEHUS,
YETHOCTh/HEUETHOCTh QYHKLUHU, IEPUOJUIHOCTD PYHKIUH, rpaduK QyHKIUH,
BEPTHUKAJIbHAs, TOPU30HTAIbHAS, HAKJIOHHAS] ACUMITOTHI; Tpa(uK 3aBUCUMOCTH, HE
SIBJISTFOIIICHCS (DYyHKITHEH,

e cTpouTh rpaduku GyHKUMNA: TUHEHHOMN, KBa[paTUYHOH, IPOOHO-
JIMHENHOM, CTENIECHHOM IIPY Pa3sHBIX 3HAYCHHSX TI0KA3aTells CTENEHH, y = |x;

®  JCIOJIL30BATh NIPe0oOpa3zoBaHyA Irpaduka QyHKIUH y — f (x) AJIA
IIOCTPOEHUS rPaPUKOB QYHKIUM y — af (kx +b)+c

® aHaJIM3UPOBATH CBOMCTBA (PyHKUMN U BUA rpaduka B 3aBUCUMOCTH OT
napaMeTpoB;

e CBOOOJHO ONIEPUPOBATH MOHITHSIMHU: ITOCJIEOBATEILHOCTD,
OrpaHUYEHHasl OCJIE0BATEIbHOCTh, MOHOTOHHO BO3pacTatoias (yobIBaro1as)
MIOCTIEIOBATEIBHOCTb, MPENET MOCIeI0BAaTeIbHOCTH, apu(MeTudecKas
porpeccusi, FeOMEeTpHUUecKast MPOrpecchs, XapakKTepUCTUIECKOE CBOMCTBO
apudMeTHIeCKON (TeOMETPUUECKOI) MPOrPECCUH;

®  ICIIOJI30BAaTh METOJl MAaTEMATHYECKON HHIYKIIMH JJIs1 BEIBOJA (GOPMYII,
JI0Ka3aTeNIbCTBAa PABEHCTB U HEPABEHCTB, PEILICHUS 3a/]a4 Ha JAETUMOCTb;

® JCCIIEIOBATh MOCIIEOBATENHHOCTH, 3a/IaHHBIE PEKYPPEHTHO;

e pemaTh KOMOMHUPOBAHHBIE 3a/1a4M HA apU(PMETUUYECKYIO U
reOMETPUYECKYIO IPOTPECCHH.

B noBce/1HeBHOI "KU3HU U IPU U3YUYEHHUH IPYTUX NMPeIMeETOB:

® KOHCTPYHPOBATh U UCCIEAOBATh (DYHKIIUU, COOTBETCTBYIOIIHNE
peasbHBIM MPOLIECCaM U SIBJICHUSM, HHTEPIIPETUPOBATH MOJTYUCHHBIE PE3YyIbTaThl B
COOTBETCTBHH CO CIENUDUKON HCCIeyeMOro NpoIecca WiH SIBICHHUS;



® HCMOJb30BaTh rpadyKi 3aBUCUMOCTEHN ISl HCCIIEOBAHMS PEabHbIX
MIPOLIECCOB U SIBJIICHUM;

® KOHCTPYMPOBAThH U UCCIIEAOBATH (DYHKIUU MPU PELICHUH 334a4 APYTUX
y4€OHBIX MPEAMETOB, UHTEPIIPETUPOBATH MOIYUECHHBIE PE3YJIbTATHI B
COOTBETCTBHUH CO CelU(PUKON yaeOHOr0 MpeIMeTa.

CraTtucTuka U TeOpHusi BEpPOSITHOCTEH

e (CB00OOJHO ONEpPUPOBATH MOHATUAMU: CTOJIOYATHIE U KPYTOBBIE
auarpamMmbl, TaOJIUIIBI JAHHBIX, CpeaHee apupMeTHIecKoe, Melnana, HanOobIIee
Y HauMEHbIIIee 3HaYEHUsI BBIOOPKH, pa3Max BIOOPKH, AUCTIEPCUS U CTAaHAAPTHOE
OTKJIOHEHHUE, CIy4yaliHasi U3MEHUYHUBOCTb;

e BBIOMpaTH HauOOJEe YIOOHBIN CITOCOO MPEACTABICHUS HHPOPMAIIUH,
aJICKBAaTHBIN €€ CBOMCTBAM U IIEJISIM aHAJIN3a;

®  BBIUUCIATH YUCIOBBIE XaPAKTEPUCTUKH BHIOOPKHU;

e CcBOOOAHO ONEPUPOBATH MOHATUSAMHU: (PAKTOPHUAI YHCIIA, IEPECTAHOBKH,
COUYETaHUs U pa3MeLlEeHus, TpeyroabHuK Ilackans;

e CBOOOJHO ONEPUPOBATH MOHATHAMU: CIYYaHHBIN OMBIT, CIyYaHBIN
BBIOOp, UCTIBITAHHE, ITIEMEHTAPHOE CIIy4aifiHOEe COOBITHE (HCXOT), KIIACCUYECKOE
OTpeIeIeHHE BEPOSTHOCTH CIIYYaltHOTO COOBITHS, OTIEPAIIMH HAJl CTy4YalHBIMU
COOBITHSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

e CBOOOJHO ONEPUPOBATH MOHATUSAMHU: CITyYaWHBIN OMbIT, CITYYAMHBINA
BBIOOD, UCTIBITAHUE, DJIEMEHTAPHOE CIIydyailHOe COOBITHE (MCXO0/T), KITACCUYECKOE
OTpEeIeHHE BEPOSATHOCTH CIIy4altHOrO COOBITHSA, ONIEPALIMH HAJl C1y4YalHBIMU
COOBITHSIMU, OCHOBHBIE KOMOMHATOPHBIE ()OPMYIIBL;

® 3HATh MPUMEPHI CIYyYaWHBIX BETUYNH, U BBIYUCIIATh UX CTATUCTUYECKUE
XapaKTEPUCTHUKHU;

® HCTOJB30BaTh (POPMYIIBI KOMOMHATOPUKH TIPU PEIICHUH
KOMOMHATOPHBIX 3a/1a4;

® pemaTh 33J1a4d Ha BBIUMCICHUE BEPOATHOCTH B TOM YHUCIIE C
UCITOJIb30BaHUEM (DOPMYIL.

B noBceqHeBHOM KM3HU U NIPU U3YyYE€HHHU APYTHX NMPeMETOB:

® [PEJCTaBIATh UH(POPMALUIO O pEATIbHBIX MPOIEccaxX U SBJICHUAX
criocoOoM, aJIeKBaTHBIM €€ CBOICTBAM M LI UCCIIEI0BAHUS;

® aHAJIU3UPOBATH U CPABHUBATH CTATUCTHUYECKHE XapaKTEPUCTUKU
BBIOOPOK, MOJTYYEHHBIX B MPOIECCE PELICHUS TPUKIIAAHON 3a/1a4u, U3YYCHHS
pEasbHOr O SIBICHUS, PELICHUS 3a7aud U3 APYTrux Y4eOHBIX IPEIMETOB;

® OLICHUBATh BEPOATHOCTH PEAIbHBIX COOBITUI U SBIICHUN B PA3TUYHBIX
CUTYalHsIX.

TexcToBBIE 3a1a4YN

e Pemarh NpocThI€ U CIOKHBIE 33J]a4H, a TAKXKE 3a/1a4M MOBBIILIEHHON
TPYAHOCTH M BBIIEISATh UX MAaTEMAaTHYECKYIO OCHOBY;

® PpacloO3HABaTh PA3HBIE BUJIBI U TUIIBI 33/1a4;

® JCIOJB30BaTh Pa3HbIE KPATKHUE 3AIIMCH KaK MOJIEIN TEKCTOB CIIOXKHBIX
3a/1a4 ¥ 3a7a4 MOBBIIIEHHOW CJI0KHOCTH JJIsl MIOCTPOEHUS TIOMCKOBOM CXEMbI U



pelIeHus 3a/1a4, BRIOMpPaTh ONTUMABHYIO JJII pAacCCMaTPUBAEMON B 3a/1a4e
CUTYaIlMU MOJIEJIb TeKCTa 3aJauH;

® pa3nuyaTh MOJIENb TEKCTA U MOJIENb PEIICHUs 3a/1a4l, KOHCTPYUPOBATh
K OJTHOM MOJIENTM PEIeHHsI CIIOKHBIX 3a/1ad pa3HbIe MOJICTHN TEKCTa 3a/1a4H,

® 3HATh U MPUMEHATH TPH CIIOCO0A MOMCKA perIeHus 3a1a4d (ot
TpeOOBaHUS K YCIOBHUIO M OT YCIOBHSI K TPeOOBaHUIO, KOMOMHUPOBAHHBIN);

® MOJENTUPOBATH PACCYKIECHUS NPU MOUCKE PEIICHNS 3a/1a4 C IIOMOIIIBIO
rpad-cxemsl;

®  BBIJCIATH ATAMbl PEUICHUS 33a4u U CO/IepKaHUE KaXKI0ro ITarna;

® yMeTh BBIOMpPATh ONTHMAJIBHBIN METOJI PEIICHNUS 3a7a4i U OCO3HABATh
BBIOOp METO/1a, pAaCCMATPUBATH PA3IMUHBIE METO/IbI, HAXOAUTH Pa3HbIC PEIICHHS
3aJ1a4M, €CJIU BO3MOXKHO;

® aHAJIM3UPOBATH 3aTPYIHEHHUSI PHU PEIICHUN 3a]1a4;

®  BBINOJHATH PA3IUYHBIC IPEOOPA3OBaAHUS MPEIJIOKCHHOH 3a1a4H,
KOHCTPYHPOBATh HOBBIE 33/1a4 U3 IAHHOM, B TOM 4uCIiie OOpaTHbIE;

® UHTEPNPETUPOBATH BBIUUCIUTEIbHBIC PE3Y/IbTATHI B 33/1aU€,
MCCIIEI0BATh MOJyYECHHOE pellieHUe 3a/1a4H;

® I3MEHSTH YCJIOBHUE 33724 (KOJIMYECTBCHHBIE MM KaUeCTBCHHbBIE
JaHHBIC), UCCIIEI0BATh U3MEHEHHOE ITPe0OpPa30BaHHOE;

® aHaJM3UPOBATH BCEBO3MOXKHBIE CHTYAI[MH B3AaUMHOTO PACTIONIOKEHUS
IBYX OOBEKTOB U M3MEHEHHE UX XapaKTEPUCTHUK MPU COBMECTHOM JIBMKEHUU
(CKOpOCTb, BpeMsl, pPaCCTOSHUE) TIPU PEICHUH 3a/1a4 Ha ABIKEHHE BYX 0ObEKTOB
KaK B OJHOM, TaK ¥ B POTUBOMOJIOKHBIX HAMPABIECHUSIX, KOHCTPYHUPOBATH HOBBIE
CUTYally Ha OCHOBE M3MEHEHHs YCIIOBUH 3a7auu IpU ABMKEHUHU IO PEKE;

® HCCJIENOBaTh BCEBO3MOXKHBIC CUTYAIINH MIPU PEIICHUH 3a/1a4 Ha
JBW)KEHUE TI0 PEKE, paCCMaTPUBATh Pa3HbIE CUCTEMBI OTCUETA,

e pemiath pa3HOOOpA3HBIE 33/1aUU «HA YACTUY;

e pemath 1 00OCHOBBIBaTh CBOE PELIEHUE 33/1a4 (BBIACIATD
MaTeMaTUYECKYI0 OCHOBY) Ha HaAXOXK/IEHUE YACTH YMCIIAa U YHCTIA TI0 €ro 4acTy Ha
OCHOBE KOHKPETHOI'O CMbICJIa IpOo0H;

e OOBSCHATH WACHTUYHOCTD 33J1a4 PA3HBIX THIIOB, CBSI3BIBAIOLINX TPU
BENMYMHBI (Ha paboTy, HA TIOKYIIKH, HA ABW)KCHHUE), BBIACIATH ATH BETUYHHBI U
OTHOILIEHUSI MEX]ly HUMU, IPUMEHATDH UX NP PELICHUHU 3a]1a4, KOHCTPYUPOBATh
COOCTBEHHBIC 3a]1a4 YKa3aHHBIX TUIIOB;

® BIIAJICTh OCHOBHBIMHU METOAAMH PEIICHUS 3a/1a4 Ha CMECH, CILJIaBBI,
KOHIIEHTPAI1H, UCIIOJIb30BaTh UX B HOBBIX CUTYAIUSIX 110 OTHOILIEHUIO K
M3YyUEHHBIM B Mpoliecce 00yueHus;

e  pemiaTh 33Ja4M HA TIPOICHTHI, B TOM YHCIIE, CIOKHBIE TPOIEHTHI C
000CHOBaHUEM, HCIIONB3YsI pa3HbIe CIIOCOOBI;

e pemath JOrMYECKHUE 3a/1a4M PA3HBIMH CIIOCOOaMU, B TOM YHCIIE, C ABYMS
OJI0KaMH U ¢ TpeMs 0JIOKaMU JaHHBIX C TOMOIIbIO TaOJIuII;

e pemiath 33124y 110 KOMOWHATOPUKE U TEOPUH BEPOIATHOCTEH Ha OCHOBE
UCTIOH30BAHUS U3YUEHHBIX METOJ0B 1 0OOCHOBBIBATH PEIIICHUE;

® pemaTrh HECIOXKHBIE 337a4l M0 MaTEMaTUIECKON CTATHUCTHKE,



® OBJAJETh OCHOBHBIMU METOJIaMHU PELLEHUsI CIOXKETHBIX 3a/1ay:
apu(pMeTHYeCcKuid, anredpandeckuii, nepedop BapuaHTOB, FEOMETPUUECKUH,
rpaduyecKuil, IPUMEHATh UX B HOBBIX 110 CPABHEHUIO C U3YUYEHHBIMH CUTYALIUSX.
B noBceHeBHOM KU3HM M IPH U3YUYEHHUU APYTUX MPeIMETOB:

® KOHCTPYMPOBATH HOBBIC JJI JAHHOW 3aJa4M 3a/la4HbIC CUTYAIHH C
YUETOM pealIbHbIX XapaKTEPUCTUK, B YACTHOCTH, NP PEILICHUHU 3a]1a4 Ha
KOHIICHTPAIMH, YIUTHIBATh IJIOTHOCTH BEIIECTBA; PEUIaTh U KOHCTPYHUPOBAThH
3aJla4l Ha OCHOBE PacCMOTPEHUS PEATbHBIX CUTYaIli, B KOTOPBIX HE TpeOyeTrcs
TOYHBIM BBIYMCIIUTENBHBIN pE3yJIbTaT;

e pewaTh 33/1a4u Ha IBMXKEHHE 10 PEKE, pacCCMaTPUBast pa3Hble CUCTEMBI
OTCYETA;

® KOHCTPYUPOBATH 3a/la4HbIE CUTYALUH, IPUOIMKEHHBIE K peanbHON
JNEUCTBUTEIBHOCTH.

I'eomeTpuyeckue purypol

e (CB00OOIHO OIEPUPOBATH T€OMETPUUECKUMHU MMOHATUSAMU PU PELICHUU
3a/1a4 ¥ MPOBECHIUHN MaTEeMaTHIECKUX PACCYKICHUH;

® CaMOCTOATENBHO (POPMYIUPOBATH ONPEICIICHUS TEOMETPUYECKUX
(uryp, BbLABUraTh TUIIOTE3bl O HOBBIX CBOMCTBAX U MPU3HAKAaX F€OMETPUUYECKUX
¢uryp u 000CHOBBIBATh WJIM ONMPOBEPraTh X, 0000IIATh UM KOHKPETU3UPOBATD
pe3yJIbTaThl Ha HOBBIE KJacChl GUTYp, IPOBOAUTH B HECIOXKHBIX CIIydasx
KJIacCUPHUKAIIIO GUTYD 1O Pa3INIHBIM OCHOBAHUSIM;

® JCCIIEIOBATh YEPTEKH, BKIItOUass KOMOWHAUUU (PUTyp, U3BIIEKATh,
UHTEPIPETUPOBATH U IPEOOPA30BbIBATh MHPOPMAIIHIO, IPEACTABICHHYIO Ha
YepTeKax;

® pemiaTth 3aJla4l TEOMETPUUECKOT0 COJEPKAaHUs, B TOM YUCJTIE B
CUTYalUsIX, KOI'/1a aITOPUTM PELICHUsI HE CIEYET SIBHO U3 YCIOBUS, BHIIIOIHATh
HEO0OXOJIMMBbIE JJI PELICHMS 3a]a4H I0NOJHUTENbHBIE TIOCTPOCHHUS, UCCIEA0BATh
BO3MOKHOCTb IIPUMEHEHUSI TeOpeM U (HOpMYII [T pEIICHHUs 3a]1aY;

e (QopmMynaMpoOBaTh U IOKA3bIBaTh T€OMETPUUECKHE YTBEPIKICHHUSL.

B noBce/iHeBHOI "KU3HU M IPU U3YYEHHUH JIPYTUX MPeIMETOB:

® COCTaBJIATH C UCTIOJIB30BAaHMUEM CBOWCTB F€OMETPUUYECKUX (PUTYD
MaTeMAaTUYECKUE MOJIENHN JUIsl pellIeHUs 3a/1a4 PAaKTUYECKOro XapaKkTepa U 3aja4
U3 CMEXHBIX TUCIHIUTNH, UCCIEA0BATh MOMyUYEHHBIE MOJIETN U HHTEPIIPETHPOBATH
pe3yJbTar.

OTHoO1IEeHUA

e Biagers MOHSATHEM OTHOILIECHUS KaK METAaPEIMETHBIM;

e CcBOOOJHO ONEPUPOBATH MOHIATUSIMH: PABEHCTBO (PUTYp, paBHbIE
(uUrypbl, paBEeHCTBO TPEYTOJbHUKOB, APaLIEIbHOCTh IPAMBIX,
NEPIEHANKYISIPHOCTH MPSAMBIX, YTIIbI MEXY MPSMBIMH, IEPIICHIUKYIIAP,
HaAKJIOHHAsI, IPOEKIus, mogooue Gpuryp, mogoOHbIe GUTYPHI, TOA0OHBIC
TPEYTOJIbHUKHY;

® JCIOJb30BaTh CBOMCTBA MOJ00MS U paBEHCTBA (PUTYpP MPU PELLICHUH
3ajad.

B noBce/1HeBHOI "KU3HU U IPU U3YYEHHUH JIPYTUX MPeIMETOB:



® JCIOJIb30BaTh OTHOLIEHUS IS TOCTPOCHMSI U UCCIIEOBAaHUSA
MaTeMaTHYECKUX MOENel 00bEKTOB PeaIbHOM JKU3HHU.
HN3mepennst M BIYMCICHUSA

e (CB00OOIHO OIEepUpPOBaTh MOHATUSAMU JJIMHA, IUIOLAAb, 00bEM, BEIUUNHA
yTila KaK BEJIMYMHAMU, UCITOJIB30BATh PABHOBEINKOCTh U PABHOCOCTABIECHHOCTD
IIPY PELICHUH 33724 HAa BBIYMCIICHUE, CAMOCTOSITENIBHO IIOJIy4aTh U UCIOIb30BaTh
(opMyIIBI JUTsl BBIYMCICHUH TUIOMIA1e 1 00beMOB (pUryp, CBOOOIHO ONEPUPOBATH
IIUPOKUM HaOOpOM (opMYJT Ha BHIYUCIIEHUE MPU PEIIEHUH CIOKHBIX 3a/1a4, B TOM
YHCIIE U 3a/1a4 HA BBIYMCIICHUE B KOMOMHAIMSX OKPYKHOCTH U TPEYrOJIbHUKA,
OKPY’KHOCTH U YETBIPEXYTOJIbHUKA, 4 TAK)KE C IPUMEHEHUEM TPUTOHOMETPHH;

® CaMOCTOATENbHO (POPMYIUPOBATH TUIOTE3HI U MPOBEPSATH UX
TOCTOBEPHOCTb.

B noBcegHeBHOM KU3HU U NIPH U3YYEHHUH APYTrUX NPEAMETOB:

e cBOOOJHO OMepupoBaTh (HOPMYyJIaMU MIPU PEIICHUU 3a]a4 B IPYTUX
y4€OHBIX MPEAMETaX U NPU MPOBEAECHUU HEOOXOIUMBIX BBIYUCIEHUHN B peabHON
KU3HHU.

I'eomerpuyeckue nocrpoeHus

e OnepupoBaTh MOHATHEM HAOOPA 3JIEMEHTOB, ONPEEISIOIIUX
reOMEeTPUYECKYIO GUrypy,

® BJaJEeTh HAOOPOM METO/OB MOCTPOCHUMN ITUPKYJIEM U JTMHEHUKOM;

® [IPOBOJAUTH AHAJIU3 U PEaJIM30BBIBATh TAlbI PEIICHUS 3a7a4 HA
IIOCTPOCHHE.

B noBcegHeBHOM KU3HU U IIPU U3YYEHHUHU APYTUX NPEAMETOB:

®  BBINIOJIHATh TIOCTPOCHUSI HA MECTHOCTH;

® OLICHHUBATh Pa3MeEpPbl PEAIbHBIX OOBEKTOB OKPYKAIOIIET0 MUPA.
IIpeoOpasoBanus

e OnepupoBaTh IBUKEHUSMU U TPEOOPA30BAHUSIMH KaK
METaINpPEIMETHBIMH MOHITUSIMY;

® ONEpUPOBATH MOHITHEM JBHKEHHS U IPEOOpa30BaHUs TOTO0OUS IS
000CHOBaHUM, CBOOOIHO BJIAJETh PUEMaMH MOCTPOEHUS PUTYp C IOMOIIIBIO
JBIKEHUI U IpeoOpa3oBaHus MOA00Ms, a TAK)Ke KOMOMHALIUSIMU JBUKECHHUM,
JIBWKEHUH U TIPeoOpa3oBaHMUM;

® JCIOJB30BaTh CBOMCTBA JBMXKEHHUM U MpeoOpa30BaHM JIJIsl IPOBEICHUS
000CHOBaHUS U 10KA3aTEIbCTBA YTBEPKICHUN B TEOMETPUU U APYIUX YUEOHBIX
peIMeTax;

® [I0JIb30BAThCS CBOMCTBAMU JIBKEHUH U MpeoOpa3oBaHMi IPH peLICHUH
3aaad.

B nmoBcegHeBHOM KU3HU U NIPU M3YYEHHUHU APYTUX NPEAMETOB:

® [PUMEHSTH CBOMCTBA ABMKEHHUI U MPUMEHATH MOA00UE JUIsl HIOCTPOCHUIM
Y BBIUYHCIICHUU.

BekTopbl 1 KOOPAMHATHI HA IVIOCKOCTH

e (CB00OOIHO ONEPUPOBATH MOHATUSAMH BEKTOP, CYyMMa, Pa3HOCTh
BEKTOPOB, IPOU3BEIECHNE BEKTOPA HA YUCIIO, CKAISIPHOE MPOU3BEIECHHUE BEKTOPOB,
KOOPJMHATHI HA INIOCKOCTH, KOOPAMHATHI BEKTOPA;



® BJIAJICTh BEKTOPHBIM U KOOPJAMHATHBIM METOJIOM Ha IJIOCKOCTH IS
pelleHHs 3a7a4 Ha BBIYMCIIEHHE U JOKA3aTEIbCTBRA;

®  BBINOJHATH C IOMOLIBIO BEKTOPOB U KOOPJIHMHAT JOKA3aTEIbCTBO
U3BECTHBIX €My I'€OMETPUUECKUX (PAaKTOB (CBOMCTBA CPEIHUX JIMHUNA, TEOPEM O
3aMevaTeNbHbIX TOYKax U T.I1.) U MOJy4YaTh HOBbIE CBOMCTBA U3BECTHBIX (DUTYD;

® CIIOJIb30BATh YpaBHEHUS (QUTYp JUIS pEHICHUs 3a/1a4 U CaMOCTOSTEIIbHO
COCTaBJIATh YPaBHEHUS OT/AEIbHBIX IJIOCKUX (PUTYD.
B noBceqHeBHOM KM3HU M NIPH U3YyYEHHMH APYTHX NPeIMETOB:

® JCIOJb30BaTh MOHATHS BEKTOPOB U KOOPJIMHAT JUIsl pELICHUS 3a]1a4 110
¢duzuke, reorpadun U Ipyrum yueOHBIM MPEIMETaM.
Hcropust MmaTeMaTHKH

e JloHMMaTh MaTEMAaTUKY KaK CTPOrO OPraHU30BAHHYIO CUCTEMY Hay4YHBIX
3HAHMI, B YaCTHOCTH BJIAJIETh MPEACTABICHUSIMHU 00 aKCHOMAaTUYECKOM
NOCTPOEHUU T€OMETPUU U IIEPBUYHBIMU NIPEJICTABICHUSMH O HEEBKJIMJIOBBIX
TeOMETPUSX;

® paccMaTpuBaTh MATEMATHKY B KOHTEKCTE UCTOPUU PA3BUTHS
UMBUIN3ALNMH U HCTOPUH PA3BUTHS HAyKH, IOHUMATh POJIb MATEMATHKH B
pa3Butuu Poccun.
MeToabl MAaTEMAaTHKH

e Biagers 3HaHUAMM O PA3IUYHBIX METOAAX OOOCHOBAHUS U
ONPOBEPIKEHUS] MAaTEMATUUYECKUX YTBEPKIACHUI U CAMOCTOSTENBHO MPUMEHSTD UX;

® BJAJICTh HABBIKAMH aHAJIM3a YCIOBUS 3a/1a4U U ONPEAESICHUs
HOJXOASIINX JIJISl pELIeHUs 3a/1a4 U3YUYEHHBIX METO0B WM UX KOMOMHALINK;

®  XapaKTepU30BaTh NPOU3BEIEHUSI UCKYCCTBA C YUETOM MaTEMaTHUECKUX
3aKOHOMEPHOCTEN B PUPOJIE, UCII0IH30BAaTh MATEMAaTUYECKHE 3aKOHOMEPHOCTH B
CaMOCTOSITEJIbHOM TBOPYECTBE.

TemaTuuyeckoe NJIAHUPOBAHUE

Copaep:xanne Kypca MaTeMaTHKHU B 5—6 kJ1accax
HarypajbHble 4nciia 1 HYJIb
HartypajabHblil psii YUCeJI ¥ ero CBOMCTBA

HarypanbHoe 4ncio, MHOXECTBO HATYpaJbHBIX YHCEI U €r0 CBOMCTBA,
N300payKeHNE HATYPATbHBIX YUCENT TOYKAMU HA YUCIIOBOH TPSIMOMA.
Hcnonp30BaHre CBOMCTB HATYPAJIbHBIX YMCEN IIPU PELICHUU 33/1a4.

3anuch U YTeHHEe HATYPAJIbHBIX YHCE

Pazmuune mexny nmdpoit u unciaom. [lo3unponnas 3anuck HaTypaIbHOTO
YKClia, TOMECTHOE 3HaUeHHe IU(PBI, pa3psiibl U KJIACChI, COOTHOILICHUE MEXKITY
JIBYMSI COCETHUMU Pa3psAHBIMUA €IMHULIAMHA, YTCHUE U 3aIIMCh HATYPaIbHbBIX
YuCen.

OxkpyrieHue HATYPAJIbHBIX YHCEJ

Heobxomumocts okpyrienus. [IpaBuino okpyrieHuss HaTypaibHBIX YHCEIL.

CpaBHeHHe HATYPAJbHBIX YHCeJI, CPaBHeHHUE ¢ Yucaom 0



[ToHsiTHE O CpaBHEHWHU YHUCEN, CPABHEHNE HATYPAIBHBIX YUCET JIPYT C
JPYTOM U C HyJIeM, MaTeMaTH4ecKast 3aIuCh CPaBHEHUH, CTIOCOOBI CPaBHEHUS
YUCElL.

JeiicTBUSA ¢ HATYPAJbHBIMH YUCJIAMHU

CnoxeHue U BBIYUTAHUE, KOMIIOHEHTHI CII0KEHUS U BBIYUTAHUS, CBSI3b
MEK]1y HUMH, HAXOXKJCHUE CYMMbI M PA3HOCTH, U3MEHEHUE CYMMBbI U PA3HOCTH
IIPY U3MEHEHNH KOMIIOHEHTOB CJIOKEHUS U BBIYUTAHUS.

YMHOKEHHUE U JIeJICHUE, KOMIIOHEHThl YMHOKEHHUSI U JEIIEHUs, CBSI3b MEXIY
HUMH, YMHOXEHUE U CIIOKEHUE B CTOJIOMK, JIeJIEHHUE YTOJIKOM, MPOBEpKa
pe3ynbTaTa ¢ MOMOIIbIO TPUKUIKHA U 00PATHOTO TEUCTBUS.

ITepeMecTUTENBHBIN U COUETATENIBHBIN 3aKOHBI CIIOKEHNUS U YMHOXKCECHUS,
pacupeneuTebHBIA 3aKOH YMHOXEHUSI OTHOCUTEIIBLHO CIIOXKEHHSI, 000CHO8AHUE
An2OpUMMO8B BbINOIHEHUS APUDMEMULeCcKUX Oelicmaull.

CreneHb ¢ HATypPaJbHBIM NOKa3aTeJeM

3anuch yuciaa B BUIE CYMMbI pa3psiAHBIX CIAraeMbIX, MOPSI0K BBITOIHEHHUS
JNEVCTBUHU B BBIPAKEHUAX, COJIEPKAIIUX CTEIEHb, BBIYMCIICHUE 3HAUEHU I
BBIPAKECHUH, COAEPKAIIUX CTEIEHbD.

YucnoBble BbIPpaKeHUs

YUucnoBoe BBIPAXKEHUE U €TI0 3HAYCHUE, TTOPSOK BBIIOJIHEHUS JEHCTBUN.

JlejieHue ¢ 0CTATKOM

JleneHnne ¢ 0CTaTKOM Ha MHOKECTBE HATYPAIbHBIX YUCEI, CEOUCNEA
oenenus ¢ ocmamkom. [IpakTudeckure 3aa4u Ha ICJIEHUE C OCTAaTKOM.

CaolicTBa M IPU3HAKHU ACJIUMOCTH

CBOICTBO AEIUMOCTH CyMMBI (pa3HOCTH) Ha uucio. [IpusHaku nenuMoctu
Ha 2, 3, 5,9, 10. Ilpusnaxu oenumocmu na 4, 6, 8, 11. Jloxazamenbcmeo
Npu3HaKkos oeaumocmu. PereHne mpakTHIeCKUX 3a/1a4 ¢ MPUMEHEHUEM
MIPU3HAKOB JEIMMOCTH.

Pa3zsioxkeHue 4nciia Ha NPOCTbIe MHOKHUTEIH

[IpocThie U coCcTaBHBIE YKUCIIA, peuiemo Ipamocghena.

PaznoxeHne HaTypaapHOrO YMCiia Ha MHOKUTEIH, PA3JIOKEHUE HA IIPOCTHIE
MHOXUTENU. Konuvecmeo denumeneu wucia, aneopumm pasnodcenusl Yucia Ha
npocmule MHOMCUMENU, OCHOBHAS MeopeMa apuhmMemuKuy.

AuredpanvecKkue BbIPaKeHUs!

Hcnonb3oBanue OYKB 111 0003HAYCHHSI YUCETI, BRIUMCIICHUE 3HAYCHUS
anredpanyecKoro BeIPAXKEHUs, IPUMEHEHHNE alreOpanyecKuX BhIPAKCHUM TS
3anKucH CBOMCTB apu(PMETHUECKUX JIEUCTBUIA, TpeoOpa3oBaHue aaredOpandecKkux
BBIPAKCHUMU.

JleJuTe M U KPaTHbIE

Jlenutens U ero cBoWCTBa, OOIIKNA IETUTENh IBYX U Oojee yucen,
HauOOBIINI OOIINI NETUTENb, B3AUMHO IIPOCTHIE YKCIIA, HAXOXKICHHE
HauOompuIero oouero genurens. KpatHoe u ero cBoiicTBa, 00111€e KpaTHOE IBYX U
OoJiee dncen, HaMMEHbIIee 00IIee KPaTHOE, CIIOCOOBI HAXOXK/IEHNUS HAUMEHBIIIETO
001I1ero KpaTHOro.

Jpodu
OO0bIKHOBEHHBIE IPO0H



Hons, yactb, 1poOHOE Yncio, Apodk. J{poOHOE Yncio Kak pe3ysbTar
nenenws. [IpaBuiibHBIE 1 HEPABWIBHBIE APOOH, CMEITIaHHAs JPOOh (CMEIIaHHOE
YHUCIIO0).

3anuch HATYpPaIbHOrO YKCia B BUAE APOOH C 3aJaHHBIM 3HAMEHATEIIEM,
npeoOpa3zoBaHue CMENIaHHOW IpOoOU B HETPABUIILHYIO JPOOL U HA00OPOT.

[IpuBenenue apodeit k oduiemy 3HaMeHaTento. CpaBHEHHE OOBIKHOBEHHBIX
npo0Oeii.

CrnoxeHue U BIYUTaHUE OOBIKHOBEHHBIX JpOoOei. Y MHOKEHHUE U JeJIeHHE
OOBIKHOBEHHBIX JIPOOEi.

Apudmernueckue IeUCTBU CO CMEIIAHHBIMU IPOOSIMH.

Apudmernueckue 1eUCTBUS C IPOOHBIMU YHCIIAMHU.

Cnocobvl payuonanuzayuu 8bIMUCTEHUU U UX NPUMEHEHUEe NPU 8bINOJIHEHUU
Oeticmauii.

JecAaTn4HbIE TPOOH

[enas u npoOHas yactu aecaTuaHOU apoou. [IpeodbpasoBaHue neCATUUHBIX
npoOeii B 00bIkHOBeHHBIE. CpaBHEHUE JECATUYHBIX Apooeit. CroxxeHue u
BBIUUTAHUE JECATUYHBIX Apo0eil. OKpyrieHne 1eCATUYHBIX Apo0ei. Y MHOKEHHE
U JICICHUE ACCATUYHBIX JIpobeit. [Ipeobpazosanue 0b6bikHOBEeHHbIX Opobell 8
OdecsimuuHvle Opoou. Koneunvie u beckoneunvie decamuynvie Opoou.

OTHOIIEHHE IBYX YHCEJT

Macmtab Ha mane u kapre. [Iponopiuu. CBolicTBa nponopiui,
MIPUMEHEHHUE NIPONOPLMN U OTHOLICHUM ITPY PELICHUU 3a1a4.

Cpennee apudmeTnyeckoe yucel

Cpenunee apudmernyeckoe nByx uncen. M3o0paxeHue cpeaHero
apu(PpMETUIECKOTO JBYX YUCENl HAa YUCIOBOM MpsiMOii. Pelienne npakTuueckux
3a/1a4 ¢ MPUMEHEHUEM cpefiHero apudmeruueckoro. Cpeonee apugpmemuueckoe
HEeCKOJIbKUX YUCEL.

IIpoueHTsI

[TonsTre nporueHTa. BeluKrcieHne MPOLEHTOB OT YMCIIA U YUCIIA 10
U3BECTHOMY IIPOLIEHTY, BbIPAKEHHUE OTHOIIEHUS B MpoLeHTaX. Pemenue
HECJIOKHBIX MTPAKTUUECKUX 3aJ1a4 C MIPOIICHTaMU.

JAnarpamMmmbl

CronbuaTeie U KpyroBble AuarpaMMmel. M3pneuenue nHpopmManuu us3
nuarpamm. H3zobpasicenue ouazpamm no 4uciosbiM OAHHbIM.

PannonanbHbie yucia

IMosi0:kuTEIbHBIE U OTPULIATEILHBIE YUCJIA

N300paskeHne ynucen Ha YuciaoBor (KOOpAUHATHOM) psiMoii. CpaBHEHUE
yucesl. Monynb ynciia, TeOMeTprUUecKas MHTepIpeTauus Moays yucina. [leicTBus
C TOJIOXKUTEILHBIMUA U OTPULIATEILHBIMU YHCIaMU. MHOXKECTBO IEJIBIX YUCE.

IloHsiTHE 0 palMOHAIBHOM 4Mcie. [lepsuunoe npedcmasierue o
MHOHCECmeEe payuoHaIbHbIX Yucen. JIeUcTBus ¢ paiuOHAIbHBIMUA YUCIIAMMU.

Penienye TeKCTOBBIX 3a7a4

EnuHunbl u3mepeHuii: JIMHbI, TUIOMAAN, 00beMa, MacChl, BpEMEHH,
CKOPOCTH. 3aBUCUMOCTH MEXY €IUHUILIAMHU U3MEPEHUS KaXK10M BEJIMUUHBI.



3aBHCHUMOCTH MEXIY BEITMUNHAMH: CKOPOCTbh, BPEMSI, PACCTOSTHHC;
OPOU3BOAUTEIBHOCTD, BpEMs, paboTa; 1leHa, KOJIMYECTBO, CTOUMOCTb.

3agaum Ha Bce apupMeTHYCCKHE eHCTBUSA

Pemenue TekCcTOBBIX 3a1a4 apupMeTnyeckum crocodom. Mcnonb3zoBanue
Ta0JIHII, CXEM, YEPTEXKEH, IPYTrUX CPEACTB MPEICTABICHUS JAHHBIX MTPU PEIICHUN
3a/1a4m.

3amaum Ha ABMKEeHHE, PA00Ty M MOKYNKHU

Perenue HeCnOXKHBIX 3a/1a4 HA ABUKEHHUE B IPOTUBOIOIOAKHBIX
HampaBJIeHUIX, B OJTHOM HAIlPaBJICHUH, ABMKEHHUE TI0 PEKE 1O TEUEHHUIO U TPOTHB
TedeHus. Pemenne 3a1a4 Ha coBMecTHYIO padoty. [Ipumenenue npobeit nmpu
pEIIeHNH 3a/ad.

3agauM HA YaCTH, J0JIU, IPOIEHTHI

Pemenue 3a1a4 Ha HAXOXKIEHWE YACTH YMUCIIA U YKUCTIA TIO0 €r0 YacCTH.
Pemenne 3aa4 Ha mpoueHTs! U gonu. [Ipumenenre nponopiuii npu pereHuu
3ajad.

Jlornueckue 3aga4u

Perienne HecnOXHBIX TOTUYECKUX 3a1ad. Peutenue nocuueckux 3aoay ¢
nomowwio epaghos, madbauy.

OcHoBHbIE MeTO/IbI PellieHUs] TEKCTOBBIX 3aa4: apu(METUIECCKHIA,
nepe0op BapuaHTOB.

Harasiinas reomerpust

durypsl B OKpykaroiieM Mmupe. Harmsiiaeie npeacraBienus o purypax Ha
IUIOCKOCTHU: MpsiMasi, OTPE30K, JIyd, yroJ, JOMaHasi, MHOTOYT'OJIbHUK, OKPY>KHOCTb,
Kpyr. UeTbIpexyroabHUK, IPSIMOYTOJIbHUK, KBaApaT. TpeyroabHUK, 610bl
mpey2onvruxos. IlpasunvHvie muocoyeonvHuku. 1300paxenne 0CHOBHBIX
reoMeTpudeckux Quryp. Bzaumnoe pacnonodicenue 08yx Npsamvix, 08yx
OKpYHCHOCMEU, NPAMOU U OKpY#cHOocmu. JITuHa OTpe3Ka, JJoMaHo!. EnuHuIs!
nu3MepeHust IHHEL. [locTpoeHune oTpes3ka 3aJaHHON JTMHBL. BUIBI yTII0B.
I'panycnas mepa yria. MI3mepenre U HOCTpOEHUE YIVIOB € IIOMOILBIO
TpaHCIIOPTHUPA.

[TepumeTp MHOTOyTONMBHUKA. [lOHATHE TIOMAMN DUTYPBI; CTUHHIIBI
u3MepeHus miomanu. [nomans npsaMoyronpHuKa, kBaaparta. [IpubnmkenHoe
u3MepeHue iomaau Guryp Ha kierdaron oymare. Pasnosenuxue gueypoi.

Harmsiiapie pectaBieHys 0 MpOCTPAaHCTBEHHBIX (hUTypax: Kyo,
napajieNenurne1, pu3Ma, nupamMuaa, map, chepa, KOHycC, HATHHAP.
N300paxeHne mpoCcTpaHCTBEHHBIX puryp. Ilpumepsi ceuenuti. Muozoepanuuxu.
IIpasunvrvie mnozoepannuxu. IIpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, [IHJIUHAPA U
KOHYyca.

[TonsiTue o0beMa; enuHUIBI 00beMa. OO0beM NPSIMOYTOJILHOTO
napaJuienenurnena, Kyoa.

[Tonstue o paBeHcTBe Guryp. LlenTpanbHas, oceBas U 3epKaibHas
cummMmeTpun. M300paxkeHne CUMMETPUYHBIX QUTYD.

Pemenue npakTudeckux 3aa4 ¢ MPUMEHEHUEM MTPOCTEUIINX CBOMCTB
buryp.

Hcropus MmaTeMaTUKHU



llossnenue yughp, b6yxs, uepoenugos 6 npoyecce cuema u pacnpeoeieHus
npodykmoe Ha J[pesnem bauscnem Bocmoxe. Céazb ¢ Heonumuueckotl
pesooyuell.

Poorcoenue wecmuoecamepuunou cucmemul cuucnenus. Ilosenenue
0ecAMUYHOU 3aNUCU YUCe]L.

Poowcoenue u pazsumue apugpmemuxu namypanvroix wucen. HOK, HO/J,
npocmuie uucna. Pewwemo Spamocghena.

llosenenue nyna u ompuyamenbHvlx Yucen 8 mamemamuxe opegHocmu. Poub
Huogpanma. Ilouemy (—1)(—1) =+17?

Jlpobu 6 Basunone, Ecunme, Pume. Omxpvimue oecamuinbix Opoodell.
Cmapunnvie cucmemsl mep. /lecamuunsie Opoou u Mempuieckas cucmema mep.
JI. Mazcnuykui.

ConepxkaHne Kypca MaTeMaTHKH B 7-9 Kiaccax

Auredpa

Yucaa

PanunonanbHbie yucia

MHoxecTBO panmoHabHbIX uyncen. CpaBHEHUE pAIIMOHATIBHBIX YUCEIL.
JIecTBUS ¢ paroHAILHBIMU YKcliaMi. [Ipedcmasienue payuoHaibHO20 YUcid
oecsamuyHol Opoobio.

HppaunonanbHblie yncsia

[TonsTHE MppalTMOHANTHHOTO YKciIa. Pacio3HaBaHne UppaOHATbHBIX

grcen. [Ipumeps! 1okazarenscTB B anrebpe. MppannoHaaIbHOCTh YMCIia 2.
[Ipumenenue B reomerpun. Cpaguenue uppayuoHatbusix yuceir. Muoocecmeo
0eliCmeumenbHblxX Yucell.

ToxnecTBeHHbIE IPe00Pa30OBaAHUA

YucsioBble 1 0yKBEeHHbIE BbIPAKEHUS

Bripaxxenue ¢ nepemeHHo#. 3HaueHue Bbipaxenus. [lomcranoBka
BBIPKCHHUI BMECTO MIEPEMEHHBIX.

Ilesibie BhIpaxeHUus

Crenenb ¢ HaTypaJbHBIM MOKa3aTeeM U ee cBoiicTBa. [Ipeobpa3oBanus
BBIPAXEHUI, COJIEpKALIUX CTENEHH C HaTypaJlbHBIM IMOKa3aTelIeM.

OpnHounen, MHOTOUIEH. JIedcTBHS ¢ OJHOYIEHAMU U MHOTO4JIEHAMU
(cmoxeHue, BHIYUTAHNE, YMHOXKEHKE). DOpMYIIbI COKPAIIICHHOTO YMHOKECHHU S :
pa3HOCTb KBaApaTOB, KBaApaT CyMMBI U pa3HOCTH. Pa3noxeHne MHOrousjieHa Ha
MHOYKUTEIN: BEIHECEHHUE OOIIETO MHOXKHTES 32 CKOOKH, epynnuposKa,
npumeHenue hopmyn coOKpaweHno2o ymroxcenus. Keaopamuulii mpexuieH,
pasnodicenue K8aopamuo2o mpexuieHa Ha MHOXCUMENU.

Jpo0HO-panoHaIbHbIE BbIPAKEHUA

Crernienb ¢ 1ensiM nokaszatenem. [IpeoOpazoBanue 1poOHO-ITMHEHHBIX
BBIPAKEHUM: CJIOKEHUE, YMHOXKEHUE, JelIeHue. Aneeopauieckas opoow.
Llonycmumvle 3nauenus nepemerHbixX 8 OPOOHO-PAYUOHAILHBIX GbIPANCEHUSIX.
Cokpawenue anceopauueckux opooeti. Ilpusedenue ancebpauveckux opodeil K
obwemy 3namenamenio. /leticmeus ¢ aneebpauieckumu Opooamu. cloxicetue,
sbluUmMarue, YMHOJICeHUe, OelleHue, 8036e0eHUe 8 CIENneHb.



IIpeobpa3zosanue vipasicenutl, cooepHcauux 3HaK Mooyis.

KBaaparHbie KopHU

Apudmerndyeckuit KBaapaTHbIA KOpeHb. [IpeoOpazoBanue BhIpaKeHUH,
coAep KallX KBAJIPAaTHbIC KOPHU: YMHOXKEHHUE, JIEICHUE, BBIHECEHUE MHOXKHUTEIIA
U3-TI0J1 3HAKA KOPHSI, BHeCeHUe MHOMCUMeNs N00 3HAK KOPHS.

YpaBHeHUs] U HEPAaBEHCTBA

PaBencrBa

YucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX PABEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.

YpaBHeHust

[TonsiTue ypaBHeHUs U KOPHS ypaBHeHUs1. [Ipeocmasnenue o
pasHocunvrocmu ypaeuenuil. Obracmo onpeoeiieHus ypasHeHus (0o1acme
00NYCMUMbIX 3HAYEeHUL nepemMeHHOl).

JIuHeiiHOe ypaBHEHUE U er0 KOPHHU

Perienre nuHENHBIX ypaBHEHUH. JIuHetinoe ypagrenue ¢ napamempom.
Konuuecmeo xopueii nunetinoco ypaeuenus. Pewenue nunetinvix ypasnenuii ¢
napamempom.

KBaapaTHoe ypaBHeHMe U €r0 KOPHU

KBanparnsie ypaBHenusi. Henonnbie kBagpaTHbIE YpaBHEHHS.
JIMCKpUMUHAHT KBaApaTHOTO ypaBHeHHs. PopMmyia KOPHEN KBAAPATHOIO
ypaBHeHus. Teopema Buema. Teopema, oopamuas meopeme Buema. Pemenue
KBa/IPATHBIX YPAaBHEHUI: UCTIOIb30BaHUE (DOPMYIIBI JIsl HAXOXKICHHS KOPHEH,
epaghuyeckull Memoo peulenus, pasiodiceHue Ha MHONCUmenu, no0oop KoOpHeli ¢
ucnoavzosanuem meopemvl Buema. Konuuecmeo Koprneul K8aopamuozo ypaeHeHus.
8 3a8ucumMocmu om e20 Ouckpumunanma. buxkeaopammuvie ypaenenus. Ypasuenus,
c800uUMble K TUHEUHbIM U KéaopamuviM. Keaopamuvie ypagueHus ¢ napamempom.

/{po0HO-panoHaIbHbIE YPABHEHUSA

Pemenrie npocredmux ApoOHO-TMHEUHBIX YpaBHEHUN. Pewernue opodbHo-
DPAYUOHATILHBIX YPABHEHUI.

Memoowl pewienus ypasHenuii: Memoovl pasHOCUIbHBIX NPeodpPa308anull,
Memoo 3aMeHbl nepeMeHHOl, epaguueckuil memod. Hcnonvzosanue ceoticms
@yHKYUil npu peutenuu ypagHeHull.

Ipocmeiiuwue uppayuonanshvie ypasnenus euoa (| (x) =a, \/ f(x)= \fg (x) .

Vpasnenus suda X" =a.Ypasnenus 6 yenix uuciax.

CucreMbl ypaBHeHHit

VYpaBHEHHE C ABYMs IEPEMEHHBIMHU. JINHENHOE YPABHEHHUE C ABYMS
nepeMeHHbIMU. [Ipamas kak epaghuyeckasn unmepnpemayusi TUHEUHO20 YPAGHEHUs.
¢ 08YMsl nepeMeHHbIMU.

[TonsiTre cucTemsl ypaBHEHN M. PerieHne cucTemMpl ypaBHEHU .

Mertobl pelieHNs CUCTEM JIMHENHBIX YPABHEHUH C IBYMs IIEPEMEHHBIMMU:
epaguueckuli Memoo, Memoo Cr0HCeHUsl, METO]I TTOJICTaHOBKHU.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepaBencrBa



Yucnossie HepaBeHcTBa. CBOMCTBA YUCIIOBBIX HepaBeHCTB. [IpoBepka
CIPABEMJIMBOCTH HEPABEHCTB MPU 33JaHHBIX 3HAYEHUAX NIEPEMEHHBIX.

HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHcTBa. Obaacms
onpeodenenusi HepageHcmaea (061acms 00Ny CMUMBLX 3HAUEHUL NePeMEHHO).

Peuienve nMHENHBIX HEPABEHCTB.

Keaopamnoe nepagencmeo u eco pewienus. Pewienue keaopamuuix
HepaseHcma: UCNOIb308aAHUE CEOUCME U 2papuKa KeaopamuyHou QyHKyuu,
Memoo0 UHmMep8anos. 3anucy peuieHus KeaopamHo2o HepaseHCcmada.

Pewienue yenvix u OpobHo-payuonanbHuIX HEPABEHCNE MEMOOOM
UHMEPBANO8.

CucreMbl HepaBeHCTB

CucTtemMbl HEPABEHCTB C OJTHOM MepeMEeHHON. Pelienne cucteM HEpaBeHCTB C
OJIHOM MEePEMEHHOM: JIMHEHHBIX, K6adpamubix. I300pakeHUEe PEIICHUSI CUCTEMBI
HEPABEHCTB Ha YHCIOBOM NPAMON. 3alMCh PELIEHUS CUCTEMbI HEPABEHCTB.

DOyHKUMHA

IHousitue pyHKUMU

JlekapTOBBI KOOPAWHATHI Ha IIOCKOCTH. POPMHUPOBAHUE NIPEACTABICHAN O
MeTanpeIMETHOM MOHSATUU «KOOPAUHATHD. CriocoObl 3aaHus (yHKIIHNA:
AHAIMTUYECKU, rpaduueckuid, Tabnuunblil. ['paguk Gpynkumu. Ilpumepsr
GyHKIIUN, TOTy4aeMbIX B TIPOIIECCE MCCIIEIOBAHUS PA3IMYHBIX PEAIbHBIX
IPOLIECCOB U pellieHusd 3aAa4. 3HaueHne PyHKuu B Touke. CBONCTBA (DYHKIINIA:
00J1aCTh ONpEAEIICHNS], MHOXECTBO 3HAYEHU M, HYJIU, IPOMEKYTKHU
3HAKOTIOCTOSIHCTBA, YemHOCMb/HeuemHOCmb, TIPOMEKYTKN BO3PACTAHUS U
yObIBaHUs1, HauOOJbIIIEE U HAUMEHbIIIee 3HaueHus. MccnenoBanue QyHKINU 1O €€
rpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3aoanuvie ghynxyuu.

JIuneiinas ¢pyHkumus

CaolicTBa U rpaguk TMHEHHON PYHKIUU. YTI0BOM KO3(PPUIUEHT IPSIMOI.
Pacnionoxenue rpaduka muHEHONW QYHKIINHM B 3aBUCUMOCTH OT €€ YTIIOBOTO
ko3 dulMeHTa u cBOOOIHOrO wieHa. HaxoowcoeHue koaghuyuenmos 1unetiHotl
@YHKYUU RO 3A0AHHBIM YCIOBUAM. NPOXOJHCOEHUE NPAMOTU Yepe3 06e MOUYKU C
3A0AHHBIMU KOOPOUHAMAMU, NPOXOHCOEHUE NPAMOU Yepe3 OAHHYI0 MOYKY U
napannienvHol OaHHOU NPAMOU.

KBagparnunas ¢pyHkuus

CgoiicTBa u rpaduk KBaapatuuHoi QpyHkiuu (mapadona). [locmpoenue
epaguka keadpamuyrnou Qynkyuu no moukam. HaxoxaeHue Hynel KBaapaTHIHOM
GYHKIUU, MHOJCECMBA 3HAYEHUU, NPOMENCYMKO8 3HAKONOCMOAHCMEA,
NPOMEINCYMKOE MOHOMOHHOCU.

OoOpaTHasi IPONOPUMOHAIBbHOCTD

. k
CaoticTBa PyHKITUH y _k y=- ['unepOona.
X

I'paghuku ¢pynkyuii. Ilpeobpazosanue epapuxa pynxyuu y = f(x) 011
nocmpoenus 2pagurkos QYHKYU 6U0a y = af (kx +b)+c .



I'pagpuxu yrxyuil y=a+ﬁ, y =Xy = y=|x-

IToc/ie10BaTEILHOCTH U NMPOTPeccuu

YucnmoBas ociie10BaTeIbHOCTD. [IpruMephl YUCITOBBIX
nocJieIoBaTeIbHOCTEN. beckoHeuHbIe MOCIe0BaTeIbHOCTH. Apr(MeTHIecKas
nporpeccust 1 ee cBoiicTra. ['eomerpudeckas nporpeccusi. opmyna obwe2o unrena
U cymmul N NEPbIX UNeHO8 apUpMemuieckou U 2eoMempuyecKol Npocpeccui.
Cxooawasncs ceomempuieckas npoepeccus.

Pemienne TeKCTOBBIX 33124

3agaum Ha Bce apupMeTHYECKHE TeHCTBUA

Pemenune TeKCTOBBIX 3a/1a4 apudMeTHIeCKUM criocodbom. Mcmonp3oBanue
Ta0JIHII, CXEM, YePTEKEH, IPYTrUX CPEACTB MPEICTABICHUS TAHHBIX MTPU PEIICHUN
3a/1auu.

3amaum Ha ABUKeHHE, PA00Ty M MOKYNKHU

AHanu3 BO3MOXKHBIX CUTYaIluii B3aUMHOTO PACIIONOXKEHUSI 00BEKTOB MPU UX
JIBUYKEHUH, COOTHOILIEHUS 00HEMOB BBIMOIHAEMBIX Pa0bOT MPU COBMECTHOU pabdoTe.

3agauM HA YaCTH, J0JIU, POIEHTHI

Pemenue 3a1a4 Ha HAXOXKIEHWE YACTH YMCIIA U YHUCIIA TIO €T0 YacCTH.
Pemenue 3amay Ha mporieHTHI U 70U, [[puMeHeHne npormopuii Mpy peIeHun
3ajay.

Jlornueckue 3agaqu

Pemenne noruueckux 3amad. Peulenue 102uteckux 3a0ad ¢ NOMOowbio
epacghos, mabauy.

OcHOBHBIE METO/IbI pelleHHsI TEKCTOBBIX 3a/1a4: apu(hMETHICCKHM,
anredpanydeckuil, mepedop BapuaHToB. [lepsuunsie npedcmasnenus o Opyeux
Memooax peuieHus 3a0ay (ceomempudecKkue u epagpuyeckue memoowvl).

CraTucTika v Teopusi BepOosiITHOCTENH

CraTtucruka

TabnuuHoe u rpaduueckoe NpeICTaBlIeHUE JaHHBIX, CTOJI0YATHIC U
KpPYTOBbIE TUAarpaMMbl, rpaduKu, TPUMEHEHUE TUarpamMM U TpaduKoB s
OIMCaHMsI 3aBUCUMOCTEH PEaTbHBIX BEIMYMH, U3BJICUCHE HH(DOPMAITUH U3
Tabnwmil, quarpaMm u rpagukoB. OnucaTenbHBIE CTATUCTUICCKUE TTOKA3aTENN
YHUCJIOBBIX HA0OPOB: cpeliHee apruPpMeTUIECKOe, Meduana, HanboJIbIIIee 1
HanMEHbIIee 3HaUeHHs. Mepbl pacCeuBaHus: pa3Max, OuUCnepcusi U CMaHoapmHoe
OMKIOHeHUe.

CnyualiHas U3MEHYMBOCTh. MI3MEHYMBOCTh NIpHU U3MEpeHUsX. Pewarowue
npasuna. 3akOHOMEPHOCMU 8 USMEHYUBBIX GETUUUHAX.

CayuaiiHbie cOObITHS

CrnyualiHble OTBITHI (3KCIIEPUMEHTBI ), 3JIEMEHTAPHbBIE CITyYalHbIE COOBITHS
(ucxonnl). BeposTHOCTH 351eMeHTapHBIX COOBITHI. COOBITHS B CTydalHBIX
AKCIIEPUMEHTAX M OJIaroNMpHUsATCTBYIONINE DJIEMEHTApHbIE COOBITHSI. BeposTHOCTH
CyJaitHbIX cOOBITHI. OTBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMHU.
Kiaccuueckne BeposiTHOCTHBIE OMBITHI C UCTIOJIB30BAHHUEM MOHET, KyOUKOB.
lIpeocmasnenue coovimuii ¢ nomowvio ouazpamm Junepa. llpomugononodicuvie
cobvimust, obvedunenue u nepeceverue coovimui. Ilpasuno croxcenus



seposmuocmeti. Cnyuaiinuiil 6b160p. Ilpeocmasnenue sxcnepumenma 6 suoe
oepesa. Hezasucumvie cobbimus. Ymuoorcenue aeposmuocmeni He3a8UCUMBbIX
coovimuii. [locneoosamenvHovie Hezagucumble ucnvimanus. IlpencraBnenue o
HE3aBUCHUMBIX COOBITHUSIX B )KU3HH.

Dnemenmovlt KOMOUHAMOPUKU

IIpasuno ymnoscenus, nepecmanosku, pakmopuan yucia. Couemanus u
yucno covemanui. Dopmyna yucia covemanuu. Tpeyeonvrnuk Ilackans. Onvimsi ¢
OONLUIUM YUCTIOM PABHOBOZMONCHBIX IJIEMEHMAPHBIX COObIMULL. Bovluucnenue
6eposAmHOCmell 6 ONbLIMAX ¢ NPUMEHEeHUeM KOMOUHaAmopHulx popmyn. Mcnvimanus
bepnynnu. Ycnex u neyoaua. Beposmuocmu cobvimuti 8 cepuu ucnvlmaHutl
bepnynnu.

Cnyuaiinvie geiuuuHbl

3HaKomMcmeo co Cy4auHbIMU 8eAUYUHAMYU HA NPUMEPAX KOHEUHbIX
OUCKpemHbIX CIyyaunvlx eenudun. Pacnpeodenenue éeposimuocmeil.
Mamemamuueckoe oxcuoanue. Ceolicmea MamemMamuyecko20 OHCUOAHUSL.
llonusamue o 3axone 6onvuiux uucen. zmepenue eeposmuocmet. llpumenenue
3aKOHA OONBUIUX YUCEN 8 COYUONLO2UU, CMPAXOBAHUU, 8 30PABOOXPAHEHUU,
obecneuenuu 6e30naACHOCMU HACENeHUsl 8 YPE38bIUALIHbIX CUMNY AYUSIX.

I'eomerpus

I'eomerpuyeckue purypsl

Durypsl B reoMeTpHH U B OKPY:KaI0IIeM MHpe

['eomerpuueckas purypa. DopMupoBaHUE IPEICTABICHUN O
MeTanpeIMETHOM MOHATUU «pUrypay.

Touka, TMHUSA, OTPE3OK, IIPsAMAs, JIyd, JIOMaHasl, INIOCKOCTb, YIOJl,
OUCCeKTpHca yIyia U €e CBONCTBA, BUJbI YTJIOB, MHOTOYT OJIbHUKHU, KPYT.

OceBas cummeTtpusi reomerpuueckux ¢uryp. LlenTpanbHas cuMmMmeTpust
T€OMETPUIECKUX QUTyp.

MHOroyrojibHUKH

MHOroyroJyibHUK, €ro 3JIEMEHTBI U €70 CBOKCTBA. Pacno3HaBaHue
HEKOTOPBIX MHOT'OYTOJIbHUKOB. BbinyKiible u HeblnyKible MHO20)20bHUKU.
[IpaBuibHBIE MHOTOYT OJILHUKH.

Tpeyronpauku. Beicota, Mennana, OMCCEKTpHCa, CPETHSS JIMHUS
TpeyrojbHUKa. PaBHOOEIpEHHBIN TPEyrOIbHUK, €0 CBONCTBA U IPU3HAKHU.
PaBHOCTOpOHHMI TpeyronbHUK. [IpAMOYTroNbHBIN, OCTPOYTOJIbHBIMN,
TYIIOYTOJIbHBIN TPEYrOJbHUKHU. BHENHKE yriiel TpeyrojapHuka. HepaBeHcTBO
TPEYrOJIbHUKA.

YersipexyronsHuku. [lapannenorpamm, pom0, NpssMOyrojibHUK, KBaIparT,
Tpanelus, paBHoOOeApeHHas Tpamnenusa. CBocTBa U MPU3HAKU MapajieorpaMmma,
pomOa, MpsAMOYTOJIbHHKA, KBAIpaTa.

OKpy:KHOCTB, KPYT

OKpYXHOCTb, KPYT, UX 3JIEMEHTBI U CBOMCTBA; LICHTPAJIbHbIC U BIUCAHHbIC
yrabl. KacatenbHas u cekywas K OKpYKHOCTH, UX ceoticmea. Brimcanuble u
OMMCAHHBIE OKPY>KHOCTH JJISl TPEYTOJIbHUKOB, Yemblpex)y20i1bHUKO8, NPABUIbHBIX
MHO20)20/IbHUKOG.

I'eomeTpuyeckue (pUrypsol B NIpocTpaHCTBe (00bEMHBIE TeJa)



Mmnozoecpannuk u e2o snemenmsl. Hazeanus MHo2o2panHuKo8 ¢ pasuvim
noJodcenuem u koaruvecmeom cparei. 11epBudHbIe IPEACTABICHUS O MUPaMUE,
napaJuienenurnesne, npusme, chepe, mape, MUWIMHIPE, KOHYCE, UX DJIEMEHTax U
MPOCTEUIIINX CBOMCTBAX.

OTHOmIEHUA

PaBenctBO Quryp

CBoiicTBa paBHBIX TPEYTrOJILHUKOB. [[pU3HaKy paBeHCTBA TPEYT OILHUKOB.

IHapaJju1ebHOCTH NPAMBIX

[Ipu3Haky U CBOMCTBA MAPAJUIETBHBIX NPSIMBIX. AKcuoma napanieibHocmu
Eexnuoa. Teopema Daneca.

IHepnieHauKyJAsIpHBbIE IPSIMbIE

[Ipsmon yroa. [lepnenaukyisip k npsimor. HakitonHas, mpoekiusi.
CepeauHHbIN IEPIEHIUKYIISAP K oTpe3Ky. Ceoticmea u npusHaxu
NepneHOUKYIAPHOCIU.

Ilooooue

IIponopyuonanvusvie ompesxu, nooodue ueyp. I[looodbHvle mpeyeorbHuKuU.
Ipusnaxu nooobus.

B3aumHoe pacnoJioikeHue IPSIMON U OKPYKHOCTH, 08YX OKPYICHOCHEL.

N3mepeHust M BHIYUCICHUSA

Beauunnbl

[Tonstue Benuuunel. Jnuna. U3mepenne qiuHbl. EAMHUIBI U3MEPEHUS
JuMHbl. Bennuuna yrina. ['pagycHas mepa yria.

[TonsiTHE O TIOIIAM TIOCKOM (GUTYPHI U ee CBoMcTBaX. M3MmepeHue
iomaaen. EnuHuIb n3MepeHus Iomaiu.

IIpencraBienne 06 oobeme U ero cpoicTBax. Mzmepenue oobema. EauHUIIB!
U3MepeHus: 00bEMOB.

N3mepennst U BBIYMCJICHUSA

NHCTpyMEHTHI 111 U3MEPEHUN U TOCTPOCHUI; U3BMEPEHUE U BEIYUCIICHUE
YTJI0B, JUTUH (paccTossHuil), riomanaei. Tpuronomerpuueckue G yHKIMHA OCTPOTO
yria B IpsIMOYT'OJILHOM TPEYTOJIbHUKE Tpuconomempuueckue QyHKyuu mynozo
yena. BeIUUCIIEHUE 3JIEMEHTOB TPEYTOJIbHUKOB C UCITOIB30BAHUEM
TPUTOHOMETPUUECKUX COOTHOLIEHUN. DOPMYyIIbI TUIOMIAAN TPEYTOJIbHUKA,
napajijiesiorpaMMa M €ro YaCTHBIX BUJIOB, (DOPMYJIbI ITTMHBI OKPY>KHOCTH U
wioniaau kpyra. CpaBHeHue U Beiuncienue mioniaaeil. Teopema Iugaropa.
Teopema cunycos. Teopema Kocumycoa.

Paccrosinus

Paccrosinne mexny Toukamu. PacctosHue OT TOUKH 10 IPSAMOM.
Paccmosnue mesncoy pueypamu.

I'eomeTpuyeckue nocTpoeHust

['eomeTprueckre MOCTPOEHUS 151 WIUTFOCTPALMKA CBOMCTB F€OMETPUUECKHUX
duryp.

NHCTpyMEHTBI T NOCTPOCHUM: LIMPKYJIb, TUHENKA, YTOJIbHHUK.
IIpocmetiuiue nocmpoenus yupkyiem u JUHEUKou. nocmpoenue OUcceKmpucyl
yena, nepneHOUKyIsapa K npsamou, y2nd, pagHo20 OaHHOMY,



Ilocmpoenue mpey2onbHUKO8 N0 Mpem CHOPOHAM, 08YM CIMOPOHAM U VelLy
MedHCOy HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2TAM.

enenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuyeckue npeodpazoBaHus

IIpeoOpa3oBanus

[TonsiTue npeobpazoBanus. [IpeacraBienre o MeTanpeIMETHOM MOHSITUU
«rpeobpazoBaHue». Ilooobue.

JABuxeHus1

OceBas U LEeHTpaJIbHASI CAMMETPHUS, HOBOPOM U NAPAJLIENbHBIL NEPEHOC.
Kombunayuu osusicenuti Ha niockocmu u ux ceoticmaa.

BekTopbl U KOOPAMHATHI HA MJIOCKOCTH

BexkTopbl

[TonsiTue BekTOpa, NIEUCTBUS HAJl BEKTOPAMH, UCIIOJIb30BAHNE BEKTOPOB B
busuKe, paznosicenue 6eKmopa Ha cocmasiawue, CKauapHoe npoussedeHue.

Koopannarsi

OCHOBHBI€ MOHATHUS, KOOPOUHANbL BEKMOPA, PACCMOSIHUE MeNHCOY MOUKAMU.
Koopounamui cepedunsvt ompesxa. Ypaenenus gueyp.

IIpumenenue 6exkmopos u KoopouHam OJisi peueHus nPoCmenuiux
2eoMempu4ecKux 3a0adu.

Hcropus maTeMaTUKU

Bosnuxnosenue mamemamuru Kaxk Hayku, smanwl ee pazeumus. OcHo8Hbvle
pasoenvt mamemamuku. Bvioalowuecs mamemamuxu u ux 6K1ao 6 pazeumue
HAayKU.

becxkoneunocms mnoorcecmea npocmuix yucen. Hucna u 0nuHvl ompesKos.
Payuonanvusie yucna. [lompebrocmo 6 uppayuonanvruix yuciax. lllkona
llugacopa

3apooicoenue aneeopul 6 neopax apupmemurxu. An-Xopesmu. Poocoenue
oykeennotu cumsonuxu. I1. @epma, . Buem, P. /lexapm. Hcmopus éonpoca o
HaxoxcoeHuu (hopmyi KopHel aneedpaudeckux ypasHeHui cmeneneu, O01buux
yemuipex. H. Tapmanws, [[c. Kapoano, HX. Abens, 3. I'anya.

llosenenue memooa Kkoopournam, no380aa0Ue20 NEPesoOUMb
eeomempuieckue 06veKkmol Ha A3bIK aneedpwl. [lossnenue epaguxos ynkyuil. P.
lexapm, 1. @epma. Ilpumepvt paznuunsvlx cucmem KOOpOUHAM.

3aoaua Jleonapoo lluzanckozo (Qubonayuu) o Kpoaukax, 4ucia
Qubonauuu. 3adaua o waxmamuoti oocke. CXo0UMOCMb 2eoMempuiecKol
npozpeccuu.

Hcmoxu meopuu eeposmuocmei: cmpaxogoe 0eno, azapmuvle uepbwl. 11.
@epma, b.I1lackans, A. bepnynnu, A.H.Koamozopos.

Om 3emnedenus k ceomempuu. Ilughacop u eco wikona. @anec, Apxumeo.
IInamon u Apucmomens. Ilocmpoerue npasuibHbLIX MHO20Y201bHUKO0S. Tpuccekyus
yvena. Keaopamypa kpyea. Yoeoenue xyba. cmopus uucna m. 3onomoe ceuenue.
«Hauanay» Eexnuoa. JI Duinep, H.U.Jlobauesckuii. Ucmopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKkOHOMEPHOCU
OKpYdHCcaowe2o Mupa.



Acmponomus u ceomempus. Ymo u kax y3uanu Anaxcazop, Ipamocgen u
Apucmapx o pazmepax Jlynet, 3emau u Connya. Paccmosinusi om 3emau 0o Jlynul u

Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv poccuuckux yuenvix 6 pazsumuu mamemamuxu. JI. Sunep. H. 1.
Jlobauescxuii, I1.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.
Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wixona mamemamuyeckux u
Hasu2ayKkux Hayx, passumue poccutickozo ¢roma, A.H. Kpvinos. Kocmuueckas

npoepamma u M.B. Kenoviu.

TemaTuuyeckoe MNJIAHUPOBAHUE
Marematuka 5-6 KJ1acchl

No Tema Kos-Bo yacoB 5 kmacc | 6 knacc
1 Harypanbnsie yncna u 20 20
HYJTb
5 Cl10’)K€HME U BBIUUTAHUE 32 32
HATypaJIbHBIX YUCEI
3 YMHOXEHUE U JICJICHUE 36 36
HATypaJIbHBIX YUCEI
JemumocTtb
4. HATypaJIbHBIX YUCET 17 17
5. OOBIKHOBEHHBIE JIPOOH 54 17 37
6. Jlecsituunbie Apoou 47 47
7 OTHoOWIEHUS 1 97 97
PONOPIUHU
PanuonanbsHbie yncia u
8. JICUCTBUS HaJ HUMHU 1 71
Q. [ToBTOpEHUE 36 18 18
Utoro 340 170 170
Auareopa 7 kiacc
Ne i/ Conepxxkanne yueOHOro MaTepuaJia KosanyectBo
4acoB
1 [ToBTOpEeHue 3
2 JluneliHOe ypaBHEHHE U €T0 KOPHU 15
3 [{enbie BeIpakeHUst 48
4 OyHKIMSA 12
3) CucreMbl ypaBHEHHI 17
6 [ToBTOpEeHME 7




Auareopa 8 kiacc

Ne n/m Tema KonunuectBo yacoB
1 Parnmonasibubie 1poou 23
2 KBanpaTHeie KopHU 19
3 KBanpaTHbie ypaBHEHUS 21
4 HepaBenctna 20
5 CrereHs ¢ LEJIbIM TOKA3aTEIEM. 11
DJIEMEHTBI CTATUCTUKH
6 IToBTOpEHME 8
7 Uroro 102

Adaredpa 9 kiacc

IIOMOILBIO YpaBHEHUN U UX cucteM. HTEpnperanms
ITOJIyYEHHOT'O pE3yJIbTaTa

Ne | Tema KonnuecTBo yacos

n/n

1 | IHoBropenue. BIIP: «KBagpaTHbIi KOpEHb U3 YHUCIIAY 1

2 | lloBropenue. BIIP: « CBoiicTBa aprdMeTHIECKUX 1
KBaJIpaTHBIX KOPHEN»

3 | [ToBropenue. BIIP: «/lecsTuunbie mpuOInKeHUs 1
UppaIMOHATBHBIX YHCEI

4 | IloBropenue. BIIP: «Ctenens ¢ 1ienbIM nokazareneM u | 1
€€ CBOMCTBA»

5 | IloBropenue. BIIP: « KBagpaTHblii TpexuiieH, 1
pa3lioKEHNE KBAPaTHOIO TPEXUJICHA HA MHOKHUTEIIH

6 | [loBropenue. BIIP: «PamronansHblie BeipaxeHuss u ux | 1
npeoOpa3oBaHUE»

7 | IloBropenue. BIIP: «Peumenne ypaBHeHuUH, 1
CBOASIIIMXCS K JINHEHHBIM U KBaJAPATHBIM

8 | [loBropenue. BIIP: «IIpocreitmue npooHO- 1
palMOHaIbHbBIC YPABHEHUS»

9 | loBTopenue. BIIP: «IlocTpoenne MaTreMaTndecKou 1
MOJENH JI PEUICHUs 3a7a4 OMKCHIBAIOIINX PEATbHBIE
CUTYyaIUN»

10 | IToBropenue. BIIP: « Pemenne TeKCTOBBIX 3a/1a4 € 1




11 | IloBropenue. BIIP: «JIunelinbie HepaBeHCTBa ¢ ogHOM | 1
TIEPEMEHHOW»

12 | IloBropenue. BIIP: «Cuctembl TMHEHHBIX HEpaBEHCTB | 1
C OJTHOM IEPEMEHHON

13 | IloBropenue. BIIP: « I'paduk ¢pynkuuu. Urenue 1
CBOMCTB ()YHKIIMH TI0 €€ rpaduKy»

14 | TIloeropenue. BIIP: « I'paduk ¢pynkuuu. Yrenue 1
CBOMCTB (DYHKIIMHU TI0 €€ TpaduKy»

15 | IMoropenue. BIIP: «®yukmuu y= x? , y= x3» 1

16 IToBTopenue. BIIP: «®yHK1IMN y=f X» 1

17 | TloBropenue. Bxognast KoHTpoJibHas paboTa 1

18 | Yucna u BeluncaeHus. JleficTBUTEIbHBIC YUCTa 13

19 | YpaBHeHUs 1 HEpaBEHCTBA. Y paBHEHHUSI C OJTHOU 22
IIEPEMEHHON

20 | YpaBuenus u HepaBeHCTBa. CUCTEMBI ypaBHEHHIA 12

21 | YpaBuenus u HepaBeHcTBa. HepaBeHcTBa 9

22 | dyHKIIUU 9

23 | UncioBele IOCIEI0BATEILHOCTH 19

24 | [ToBTOpeHue, 0000IIeHNE, CHCTEMATHU3aIlMs 3HAHUH 35
Hroro 136

I'eomerpus
7 Knacc
No Pa3nen Koma-Bo
4acoB

1. HauanbHble TeOMEeTpHUYEeCKHUE CBEICHUS. 13

2. TpeyronpHUKH. 17

3. [TapanyenbHble PSIMBIE. 12

4. CooTHOUIEHUS MEXAY CTOPOHAMU U yriaMu 19

TPEYTroJbHUKA.
d. Htorosoe noBTropeHue, peuieHue 3aaady 7
Htoro 68

8 kiacce




No Paznen KommuecTBo
JacoB

1 YeThIpEXYTOJIbHUKM. 14

2 [Tmomans. 14

3 [TogoOHbIE TPEYTOILHUKH. 19

4 OKpPY>XHOCTb. 16

5 IToBTOpEHNKE 3)
Hroro 68

9 kiacc
Ne Paznen KomnuecTBo
4acoB

1. Penienne reomeTprueckux U NpakTUueckux 3amad ¢ | 1
UCIOJIb30BaHuEM TeopeMbl [Iudaropa

2. Pemenue nmpakTuyecKkux 3aad Moab3ysach 1
MOHSTUSAMHU CUHYCa, KOCHHYCa U TAHT€HCA OCTPOTO
yria IpsIMOYTOJILHOTO TPEYTOJIbHUKA.

3. Boruncnars (pa3nudHbIMU CIOCOOAMH ) IUIOMIAAb 1
TPEYroJbHUKA U IUIONIA I MHOTOYTOJIBHBIX (DUTYD

4, BekTopsl 1 METOJT KOOpAUHAT 18

S. CooTHomeHus: MEK1y CTOPOHAMU U yIiiaMu 11
TpeyroibHuka. CKaJIIpHOE MPOU3BEJICHIE BEKTOPOB.

6. JInuHa OKpY>KHOCTH M IUIOIAJb Kpyra 12

7. JIBIOKEeHHS 8

8. HauanpHbIe CBEICHUS U3 CTEPEOMETPHUH 7

Q. 06 akcuomax IJIaHUMETPUU 2

10. IToBTOpeHue 3a kypc 7-9 KitaccoB I
Utoro 68
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