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PaGouass mporpamma mo MmaremaTuke 1Jis 5-9 kiaaccoB (gaee — pabodas mporpaMMa) cOCTaBJIeHA HA
OCHOBe:

-denepabHOTO  TOCYIAPCTBEHHOTO — 00pa30BaTEIbHOIO  CTAaHZApTa OCHOBHOTO  OOIIEro
obpaszoBanus (ITpukaz Ne1897 ot 17.12.2010r.) /B pen. [lpukaza MunoOpHayku Poccun ot 29.12.2014 Ne
1644);

- OCHOBHOW 00pa30oBaTeNIbHOW TNpPOTpamMMbl OCHOBHOrO o0miero obOpazoBanuss MBOY
«MemepsikoBckast OOL bynackoro MyHHUITUTIATBHOTO paiioHa PTy.

ConepxaHue  MPOTpaMMBl  TOJIHOCTBIO  COOTBETCTBYeT  JeiicTByromemy  DexnepaibHOMY
roCy/IapCTBEHHOMY 00pa30BaTeIbHOMY CTaHAAPTy OCHOBHOTO OOIIEro 00pa30BaHusI.

1. VIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA OBYHAIOIIUMHUCS YYEBHOI'O
HHPEIMETA «MATEMATHKA»

JUYHOCMHbIE:
1) ¢opmupoBaHHE OTBETCTBEHHOIO OTHOIICHHS K YYEHHIO, FOTOBHOCTH M CIHOCOOHOCTH
0o0yyaroImuxcst K CaMOPa3BUTHIO M CaMOOOpPA30BaHMIO HA OCHOBE MOTHBALlMU K OOYYEHHUIO U
MO3HAHUIO, BEIOOPY JaibHeWmero oopa3oBanus Ha 0a3e OPUEHTUPOBKH B MHpPE Mpodeccuil u
OpopecCHOHATBHBIX ~ IMPEANOYTECHUH,  OCO3HAHHOMY  IIOCTPOEHHUIO  HMHIUBHyalbHOMN
00pa30BaTebHON TPACKTOPUU C YUETOM YCTOMUYUBBIX [103HABATEIBHBIX HHTEPECOB;

2) ¢popmMupoBaHUE 1ETOCTHOIO MHUPOBO33PEHUS, COOTBETCTBYIOIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MTPaKTUKU;

3) ¢popMupoBaHME KOMMYHHKAaTMBHON KOMIIETEHTHOCTH B OOLICHMM M COTPYAHUYECTBE CO
CBEPCTHUKAMHM, CTAPUIMMH ¥ MIIQAIIUMH B 00pa30BaTEIbHOM, OOIIECTBEHHO TOJIE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U IPYTUX BUJIAX AEATEIbHOCTH;

4) yMeHue s[CHO, TOYHO, TPAaMOTHO H3JaraTh CBOM MBICIIM B YCTHOM M NHCbMEHHOH peuw,
IOHUMAaTh CMBIC] [IOCTaBJIEHHON 3a7ayM, BBICTPAUBATh apryMEHTALUIO, IPUBOAUTE IPUMEPHI U
KOHTPIIPUMEDBI;

5) KpUTUYHOCTbH MBILIUIEHUS, YMEHHE PACIIO3HABATh JOIMUYECKH HEKOPPEKTHBIE BbICKA3bIBAHMS,
OTJINYATh TUNIOTE3Y OT (aKTa;

6) KpeaTMBHOCTb MBIIUICHHs, WHULUATUBY, HAXOIYMBOCTb, AKTHUBHOCTb NpPU pEIIECHUU
FeOMETPUUECKUX 3ajay;

7) yMeHHE KOHTPOJIUPOBATh MPOLIECC U pe3yabTaT yueOHOM MaTeMaTHUECKOM e TeTbHOCTH;

8) crmocoOHOCT K AMOIIMOHATFHOMY BOCTIPUSITHIO MATEMAaTHUYECKUX 00BEKTOB, 3a/1a4, PEIICHUN,
pacCyKIeHUN;

Memanpeomemuuvle:

1) yMmMeHHE CcaMOCTOSITEIIPHO IUIAHUPOBATh AJbTCPHATHBHBIC WYTH JOCTHKCHHS IIEJICH,
OCO3HAaHHO BBIOMpATH Hanbonee d(pPeKTUBHBIE CIIOCOOBI PElIeHNs YUYEeOHBIX U MO3HABATEIbHBIX
3a/a4;

2) yMeHHuE OCYIIECTBISATH KOHTPOJh MO Pe3ylbTaTy U MO CrocoOy AeMCTBHS Ha YpPOBHE
MIPOU3BOJIHFHOTO BHUMAHHUS U BHOCHTH HEOOXOIUMBIE KOPPEKTHBEI;

3) yMeHue aJgeKBaTHO OIICHHBATh MPABHJILHOCTh WJIM OIIMOOYHOCTH BBIMIOJHEHUS Y4eOHOM
3a71aud, e€ 0OBEKTUBHYIO TPYTHOCTh U COOCTBEHHBIC BOZMOKHOCTH €€ PEIICHUS;

4) oco3HAHHOE BIIAJICHUE JIOTHUYECKUMHU JIEHCTBUSMHU ONpEIEICHHs] MOHATUH, 0000IIeHus,
YCTAHOBJICHHS aHAJIOTHH, KiIaccH(HUKAIIMK HA OCHOBE CaMOCTOSITEIIBHOTO BBIOOpAa OCHOBAaHUU W
KPUTEPUEB, YCTAHOBJICHUS POJIOBUIOBBIX CBS3EH;

5) yMeHHe yCcTaHABIMBATh TPHYUHHO-CJICICTBEHHBIC CBS3H, CTPOUTH JIOTHIECKOE PACCYKIACHHE,
YMO3aKII04YeHre (MHIYKTUBHOE, TEAYKTUBHOE U 110 aHAJIOTHUH) U BBHIBOJIBI;

6) yMEHHE CO3]1aBaTh, NMPUMEHITh M TPeoOpa30OBBIBATh 3HAKOBOCHMBOJIHYECCKHE CPE/CTBA,
MOJIETIM M CXEMBI JJIs PEelIeHUs] y4eOHbBIX U MO3HABATENbHBIX 33/1a4;



7) yMeHHE OpraHU30BBIBaTh Y4eOHOE COTPYAHMYECTBO M COBMECTHYIO JESTEIbHOCTh C
YUUTENEM M CBEPCTHUKAMU: OINpPENENATh LENH, paclpeneisaTh (pyHKIUM U POJIM YYaCTHHUKOB,
o0mue crocoObl paboThl; yMeHHE paboTaTh B TpyIIe: HaXOAUTh 00Iee pelieHne U pa3peliaTh
KOH(UIMKTBl Ha OCHOBE COIJVIACOBAHUS MO3UIMH M yuéTa HMHTEPECOB; CIyIIaThb HapTHEpA;
(dbopMynHupoBaTh, APrYMEHTUPOBATH U OTCTAMBATH CBOE MHEHHUE;

8) popMupoBaHue 1 pa3BUTHE YIEOHOH M OOIIIEIIOIb30BaTEIbCKOM KOMIIETEHTHOCTH B 00JIaCTH
UCIOJIb30BaHUsI HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TexHoNMoruil (MKT-kommeTreHTHOCTH);

9) hopMupoBaHue nepBOHAYAIBHBIX MIPEICTABICHUNA 00 UAEAX U O METOAAaX MAaTEeMATUKU Kak
00 yHHBEpCAJIbHOM SI3bIKE€ HAYKH U TEXHUKH, O CPEJCTBE MOJEINPOBAHMUSI SIBJIICHUIN U POLIECCOB;

10) ymeHue BUJIETh MaTeMaTUUYECKYIO 3a/lauy B KOHTEKCTE MPOOJIEMHON CUTyallUd B APYIHX
JUCLIUILINHAX, B OKPYXKaIOIeH KU3HU;

11) ymeHue HaxOAUTh B pa3IMYHbIX UCTOYHHUKAX MH(OPMALMIO, HEOOXOIUMYIO AJISl pEeIleHUs
MaTeMaTHYeCKuX MNpoOIeM, U MPEeICTaBIATh €€ B MOHATHOH (opMme; NpUHUMATh pEIIeHHE B
YCIIOBUSAX HENOJHON Y U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOpMAaLINY;

12) yMeHue NOHMMATh M HUCIOJIb30BaTh MAaTEMATUYECKUE CPEICTBA HArJISAHOCTH (PUCYHKH,
YEepTEKU, CXEMbI U Jp.) Ui WIIKOCTPALllUK, HHTEPIIPETALH, apTyMEHTallUY;

13) ymeHue BbIIBUraTh TUIIOTE3bI IPU PEIIEHUU Y4E€OHBIX 33/1a4 U OHUMAaTh HEOOXOIUMOCTb
UX IPOBEPKH;

14) ymeHue NpPUMEHATh WHIYKTHUBHBIE M JEIYKTHBHBIE CIIOCOOBI pPACCYKIEHUH, BUIETbH
pas3JInYHbIe CTPATErUu PELIeHUs 3a1a4;

15) noHMMaHuEe CYIIHOCTH aNrOPUTMHUYECKUX NPEJIUCAaHUM M yMEHuEe JeicTBOBaTh B
COOTBETCTBUU C IPEJIOKEHHBIM aJITOPUTMOM;

16) ymeHune caMOCTOSITENIbHO CTaBUTh 11€J1M, BBIOUPATh U CO3aBaTh aIrOPUTMBI I PELICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

17) ymeHue miaHupoBaTh U OCYLIECTBIISITh JEATEIbHOCTh, HAIIPABJICHHYIO Ha pEIIeHue 3aja4
UCCIIEI0BATEIbCKOIO XapaKTepa;

npeomemuuwie:

BbinmyckHUK Hay4duTcs B 5-6 ki1accax (1715 MCIOJIb30BAHUS B IIOBCEAHEBHOM KU3HU U
ol0ecrevyeHust BO3MOKHOCTH YCIICIIHOTO NMPOAOJIKeHUs1 00pa30BaHus Ha 0230BOM yPOBHe)

e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHSATHUSIMH: MHOXECTBO, DJIEMEHT MHOXECTBA,
MMOAMHOXKECTBO, NPUHAAJIC)KHOCTD,

® 3a]aBaThb MHOXECTBA IIEPEUYHUCICHUEM UX DIIEMEHTOB;

® HAXOJUTh NepeceueHune, 00beIMHEHNE, TOAMHOKECTBO B MPOCTEHIINX CUTYaIHSIX
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEJIMETOB:

® paclO3HaBaTh JOTHYECKU HEKOPPEKTHBIE BHICKA3bIBAaHUS
Yucaa

e OmnepupoBarh Ha 0a30BOM YPOBHE MOHATHSMHU: HATYpaJbHOE YHMCIO, ILIE€J0€ YHUCIIO,
OOBIKHOBEHHAs P00k, IECATUUHAS JPOOb, CMEIIAHHOE YHUCII0, PAIMOHAIBHOE YUCIIO;

® HCIIOJIB30BAaTh CBOMCTBA YMCEN U MPABWIIA ACUCTBUI C PALMOHAIIBHBIMU YHCIAMU IIPU
BBITIOJTHCHHUH BBIYMCIICHUI;

® LCIIOJIB30BATh NMPU3HAKU JEIUMOCTU HA 2, 5, 3, 9, 10 npu BbIIOTHEHUH BBIUKUCICHUN U
PELICHUHU HECIOXKHBIX 3a/1ay4;

® BBINIOJHATH OKPYTJICHHE PAIlMOHATBHBIX YHCENI B COOTBETCTBUU C TIPABUIIAMH;

® CpaBHUBATh PAlMOHATIBHBIC YHCIIA.
B noBcenHeBHOI KU3HM U MIPU U3YYEHUH IPYTUX NPeIMETOB:

® OLCHUBATH PE3YIbTATHI BBEIUHMCIICHUH IIpU pCHICHUHA MMPAKTUYCCKHUX 3a1a4,
® BLIINNOJIHATE CPABHCHUC YK CCIT B PCAJIBHBIX CUTYallUAX;



¢ COCTAaBJIATH YMCJIOBBIC BBIPAKCHHA IPU PCHICHUH HNPAKTUYCCKUX 3aJad U 3aaad U3
JIPYTUX y4eOHBIX MPEIMETOB
CrarucTuKa u Teopusi BEepOSITHOCTE

e [IpeacraBnsaTh JaHHBIC B BUAC TaOJUII, IUArPaMM,
e yyTaTh HH(MOPMAITUIO, TIPEACTABICHHYIO B BUJIE TAOIUIIBI, AHATPAMMBI,.
TexcToBbBIE 3a1a4H

e PemaTh HECIIOKHBIE CIOKETHBIE 3aJaud pa3HbIX TUIIOB Ha Bce apuU(pMETHUYECKHE
JIeHCTBHS,

® CTPOUTH MOJIENb YCJIOBUS 3a/1a4H (B BUJE TaOIHIIbI, CXEMBI, PUCYHKA), B KOTOPOM TaHBI
3HAYCHUS JABYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYHUH, C IIEJIbIO TIOMCKA PEIICHUS 33/1a4H;

® OCYUIECTBJIATH CIIOCOO MOUCKA pEeIIeHHs 3a]Ja4, B KOTOPOM pacCyKJ€HUE CTPOUTCS OT
yCIIOBHA K TPeOOBAHUIO MIIM OT TPEOOBaHMS K YCIIOBHIO;

® COCTaBJIATH IIJIaH PELICHUS 3a/jauy;

® BBIJCIATH Tallbl PEIICHUS 3a/1a4H;

® HHTEPIPETUPOBATh BHIYUCIUTEIbHbIE PE3YIbTAThl B 33Jja4€, UCCIEI0BATh OJYyYEHHOE
pelIeHHe 3aj1auu;

® 3HATh Pa3IU4MEe CKOPOCTEH 00BEKTa B CTOAYEH BOJE, MPOTHB TEYCHUS U 10 TEUCHHUIO
peKu;

e pelaTh 33/1a4M Ha HAXOX/IEHUE YaCTU YMCIIa U YUCIIA 110 ero YacTH;

e pelaTh 3a/1a4M pa3HbIX TUIIOB (Ha padoTy, Ha MOKYIIKH, HA IBUKEHUE), CBA3BIBAIOIINX
TPU BEIMYUHBI, BEICTSIT 3TH BETMYMHBI M OTHOIICHHS MEXTy HUMH,

® HAXOJIUTh MPOLEHT OT YMCIA, YUCJIO MO MPOLEHTY OT HEro, HaXOJIUTh MPOLEHTHOE
OTHOILIEHHE [JBYX YHCEJI, HaXOAUTh IMPOLIEHTHOE CHUXEHHWE WIJIM IPOLEHTHOE IOBBIIICHUE
BEJIMYMHBI;

® pelIaTh HECIO0XKHbIE JJOTMUECKUE 3a/1a4l METOA0M PacCyKICHHH.
B noBcegHeBHOIi ;KM3HU M PU U3YYeHUH IPYTrUX NPeAMETOB:

® BBIJBUTaTh THIIOTE3Bl O BO3MOXHBIX TPEACTHHBIX 3HAUEHHSIX HWCKOMBIX BEIWYHH B
3ajaue (aenaTh NPUKUIKY)
Harasinnas reomerpus

I'eomeTpuueckune purypsi

e OmnepupoBarh Ha 6a30BOM YpOBHE MOHATUAMU: (UTypa, TOUKA, OTPE3OK, MpsAMasi, Iy,
JIOMaHasi, yroJl, MHOTOYr'OJIbHUK, TPEYTOJIbHUK U YETBIPEXYTOJIbHUK, IPSIMOYTOJIBHUK M KBaJpaT,
OKPYXKHOCTb M KpyT, NMPSAMOYTOJbHBIA Napaienenunen, kyo, map. M3o0paxars uzydaeMmble
(GUrypsl OT PyKU M ¢ IOMOIIBIO JIMHEHKH U IIUPKYJIS.

B noBcenHeBHOM KU3HM M IPH M3YYCHHHU APYTUX NMPEIMETOB:

¢ pCIIaTh MPAKTHYCCKUC 3aJa9U C IPUMCHCHHUEM HpOCTefIIHI/IX CBOICTB (1)I/Il"yp
I/I3Mepe1mﬂ U BBIYMCJICHUA

® BBLINIOJIHATH U3MEPEHUE JUIMH, PACCTOSHUM, BEJIMYHH YIJIOB, C [IOMOIbIO HHCTPYMEHTOB
JUISL U3BMEPEHUN JUIMH U YIJIOB;

® BBIYMCILITH IUIONIAJN MPSIMOYTOJIBHUKOB.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH APYTUX NPEeIMETOB:

® BBYUCITH pPACCTOSIHUS HAa MECTHOCTHM B CTAHJAPTHBIX CHUTYyalUsAX, IUIOMIAIN
MIPSIMOYTOJIBHUKOB;



® BBLIIIOJIHATH HpOCTefIHlPIC MMOCTPOCHUA U U3MCPCHHUA HAa MCCTHOCTH, HGOGXOIII/IMBIC B
peanbHOU KU3HU
HUcTopusi MaTeMaTHKHU

® OIUCHIBATh OTAEIbHBIC BBIJAIOIIMECS DPE3Y/IbTaThl, NOJYYEHHbIE B XOJ€ Pa3BUTHS
MaTeMaTHKH KaK HayKH;

® 3HATh [IPUMEPbl MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBSI3U C OTEUECTBEHHON U
BCEMUPHOMN UCTOpUEH
BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYYUTHCA B 5-6 Ki1accax (1J1s1 odecriedeHust
BO3MOSKHOCTH YCIIEIIHOTO MPOJ0JIKEeHUs1 00pa3oBaHus HA 02a30BOM U YIiIy0JJéHHOM
YPOBHSIX)
DJIeMeHThbI TeOPMH MHOKECTB 1 MATEeMAaTH4YeCKOH JIOTUKH

o Onepuposamv NOHAMUAMU. MHOICECMBO, XAPAKMEPUCMUKU MHONCECIEA, dJIeMEeHm
MHOJICECMBA, — Nycmoe,  KOHeuHoe U  OeCKOHeuHoe  MHOJICEeCmBO,  NOOMHOIICECMEBO,
NPUHAONEHCHOCHID,

® onpeoenimv  NPUHAONEHCHOCMb  DJIEMEHMA  MHOMCECMBY, 00beOUHeHUulo U
nepeceueHu MHOJICeCms;
3a0a6ame MHOJICECMBO C NOMOWBIO NEPEUUCTIeHUsL INEMEHNO8, CI08ECHO20 ONUCAHUSL

B noBceaqHeBHOM KH3HHU U IPpU U3YYCHUH NPYIUX NPEAMETOB:

®  PACNO3HABAMb JIOCUUECKU HEKOPPEKMHbIE 8bICKA3bIBAHUSL,
® Ccmpoumv YenouKu yMO3aKI0Ue Ut Ha OCHO8e UCNOJIb308AHUS NPABUJL IOSUKU
Yucna

o Onepuposamb NOHAMUAMU. HAMYPATLHOE YUCTIO, MHONCECEO HAMYPAIbHLIX YUCEl,
yenoe Yucio, MHONCECMB0 YelblX Yucel, 0ObIKHOBEHHAsE Opobb, decamudtas opoodb, cMeulaHHoe
YUCO,  PAYUOHANILHOE  YUCIO, MHONCECMB0  PAYUOHANIbHLIX — YUCel, 2eoMempudecKasl
uHmepnpemayus HaMmypaibHsiX, YeavlX, PAYUOHATbHBIX,

®  NOHUMAMb U 0OBACHAMb CMBICA NOZUYUOHHOU 3aNUCU HAMYPATbHO20 YUCA,

®  BLINONHAMb BbIUUCLEHUS, 8 MOM YUCTe C UCHONb30BAHUEM NPUEMOB PAYUOHATIbHBIX
8blYUCTIEHULL, 0DOCHOBLIBAMb ANICOPUMMBL BLINOJIHEHUST OeUCMBULL,

®  ucnonvzogamev npusHaku Oemumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u
npou3zeedeHUs Yucel npu GbINOJIHEHUU GbIYUUCTIEHUN U peuleHUuU 3a0ay, 000CHOBbIBAMb NPUSHAKU
oenumocmu;

®  BLINOJHAMb OKPY2IleHUe PAYUOHANbHBIX YUCE] C 3A0AHHOU MOYHOCHbIO,

®  YNOpA0OUUBAMb YUCLA, 3aNUCAHHbBIE 8 8UOE OObIKHOBEHHBIX U OeCAMUYHBIX Opobell;

o naxooums HO/ u HOK uucen u ucnonv3o6ams ux npu peuieHuu 3a0au.

®  onepupogamuv NOHAMUEM MOOYIb YUCILA, 2eOMEMPULEeCKas UHMepnpemayus mooyis
yucia.

B noBceHeBHOM KU3HM ¥ TIPH U3YUYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb NPABULA NPUOTIUNHCEHHBIX BLIYUCTEHUL NPU PEeUleHUU NPAKMUYECKUX 3a0ay
U pewteHuu 3a0a4 Opyaux yueOHvlX npeomemos;

®  GLINONHAMb CPAGHEHUe pPe3VIbMAmMo8 6bIYUCIEHUN NPU peuleHUuu NpaKmuiecKux
3a0au, 8 MOM Hucjie NPUOTUNCEHHBIX BbIUUCTEHUL,

® cocmasenamb HUCNIOBblE BbLIPANCEHUS U OYEHUBAMb UX 3HAYEHUs NpU peuleHuu
APAKMUYEeCKUX 3a0a4 U 3a0ay u3 opyeux y4eOHvlx npeomemos;
YpaBHeHUs M HEPABEHCTBA



e  Onepuposamv NOHAMUAMU. PAGEHCMB0, HYUCI0B0€ PABEHCMBO, YPAGHEHUE, KOPEHb
VpasHenus, peueHue YpasHeHus, YUcio80e HepageHCmao
CrarucTuKa u Teopusi BEepOSITHOCTE

o  Onepuposams noHsMuAMU: CMOLOYAmMble U Kpy2osble Ouazpammovl, madoIuybl
OaHHbIX, CpeoHee apugmemuueckoe,

®  u3greKamv, ungopmayuio, NPEACTABICHHYIO B TaOJIMIIAX, HA TUarpaMMax;

® cocmasnsimes madIUYsl, CMPOUmMs OUASPAMMbL HA OCHOBE OAHHbIX.
B noBceiHeBHO KU3HM U TIPH U3YYEHHH APYTUX MPEIMETOB:

®  u3BIeKAMb, UHmMeEpNPemupos8anms u npeodpazo6vleams unghopmayuro,
MPEJICTABICHHYIO B Ta0JIMIIaX W Ha JuarpaMmax, OTPaKAIOIIYI0 CBOWCTBA U XapaKTEPUCTHKU
pEeaNTbHBIX MIPOLIECCOB U SBJICHUM
TexcToBbIE 3a1a4H

e Pewamb npocmole U CI0H#CHbIE 3a0a4y PA3HbIX MUNOS, A MAKHCE 3a0aU4l NOBLIUEHHOL
MpyoOHOCmU,

®  UCNONL308aMb PA3HbIE KPAMKUE 3ANUCU KAK MOOEIU MEKCMO8 CLONCHBIX 3a0ay OJis
NOCMPpOeHUst NOUCKOBOU CXeMbl U PeuleHUs 3a0ay,

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peueHus 3a0ad (0m mpebo8aHusl K yCi08Uo
U om yclosus K mpebosanuio);

®  MOOenUpo8amsb pacCylcOeHUs npu NOUCKe PeuerUst 3a0ad ¢ NOMOWbIO epagp-cxemvl,

®  gblOeNAMb IMANbL PeUuleHUs 3a0adU U COOePIHCAHUE KaHCO020 dImana,

®  UHMeEpnpemuposams  GbIUUCIUMENbHbIE pe3yabmambsl 8 3adaue, UCCLe008amy
NOYYEHHOe peuerue 3a0a4ll,

®  QHAMUBUPOBAML  BCEBOZMOICHBIE —CUMYAYUU  G3AUMHO20  PACHOJIONCEHUSI  O8YX
00bEeKMOo8 U U3MEHeHUe UX XAPAKMEPUCMUK NPU COBMECMHOM OBUICEHUU (CKOpOCMmb, 8peMsl,
paccmosinue) npu peutenuu 3a0ay Ha OBuUdCeHue 08YX 00beKmOo8 KAK 6 OOHOM, MaK U 8
NPOMUBONONIOINCHBIX HANPABTICHUSIX,

®  UCCTe008aMb BCEBOZMONCHBIE CUMYAYUU NPU PEUeHUU 3a0aY Ha 08UdCEHUe NO PekKe,
PpAaccmMampusams pasHvle CUCHeMbl OMcYéma,

®  pewiams pasHOOOPAa3Hble 3a0ayU «HA YACTIUY,

® pewams U 0OOCHOBLIBAMb CBOE peuleHUe 3a0ay (8bl0eNAMb MAMEMAMUUECKYHO
OCHOBY) HA HAXONHCOEHUe Yacmu YUCIA U YUCIA NO €20 YACU HA OCHO8e KOHKPEMHO20 CMbLCIA
opoou;

®  0CO3HABAMb U 0OBACHAMb UOCHMUYHOCMb 3A0aY PA3HLIX MUNO8, CEA3LIBAIOWUX MPU
BeUYUHBL (HA pabomy, Ha NOKYNKU, HA OBUICEHUE); 8blOeNdmMb dMU BEIUYUHbL U OMHOWEHUS
MedHCOY HUMU, NPUMEHSMb UX NpU peuleHuu 3a0ay, KOHCMpPYupoeamv COOCMEeHHble 3a0adu
VKA3AHHBIX MUNOS.
B noBce1HeBHOM KU3HM ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  gui0enamb Npu peueHun 3a0ay Xapakmepucmuku pacCMampueéaemou € 3aoaue
cumyayuu, OmauyHvle Om peanbHblx (me, 0m KOmopwvlx abcmpauposanicy), KOHCMpyuposams
HOGble cumyayuu ¢ yY4€émom Smux Xapakmepucmuk, 6 4YacmHOCMmu, NpU peuleHuu 3a0ai Ha
KOHYeHmpayuu, y4umoléams ni0MHOCMb 6euecmea;

®  pewams U KOHCIMPYUPOBAMb 30U HA OCHOBE PACCMOMPEHUS PEANbHBIX CUMYAYUL,
6 KOmMopblx He mpedyemcs MOUHbLU BbIYUCTUMENbHBLL PE3YIbman,

®  pewams 3a0ayu Ha OBUIICEHUE NO peKe, PACCMAMPUBAs PA3Hble CUCTEMbl Omcyemd
Harnsanas reomerpust

I'eomerpnueckue Gurypsl



e Onepuposams noHAMuUAMU Dueypa, MoOyYKd, OmMpe3oK, NPAMAas, 1yd, 10MAHAs, Yeoi,
MHO20Y20/IbHUK, MPEY2OTbHUK U YeMbIPEXY2ONbHUK, NPAMOY20IbHUK U K8AOPAM, OKPYICHOCIb U
Kpye, npsAMOY20JIbHbLU napanieienuneo, Kyo, npusma, wap, nupamuod, YuiuHop, KOHyc;

®  u3gleKAmMb,  UHMEPNpemuposams U  Npeobpazoevieamv — uHpopmayuro o
2eomempuieckux ueypax, npeocmasieHHyo Ha Yepmeicax
®  u300padicams uzyuaemvie Quaypvl Om pyKu U ¢ NOMOWbIO TUHEUKU, YUPKYS, KOMAbLIOMEPHbIX

UHCMPYMEHMO8.
B noBceiHeBHO KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:

®  pewiams npaKkmuieckue 3a0ayu ¢ npuUMeHeHueM NpoOCmeuux ceotcma uzyp
HN3mepeHus u BbIYMCICHUS

®  GLINOAHAMb U3MepeHue ONUH, PACCMOAHUL, BeIUYUH V2l08, C NOMOWbBIO
UHCMPYMEHMO8 O] U3MePeHUll OIUH U V08,

®  BLIUUCTAMDL NIOWAOU NPAMOY2OTbHUKOS, KBAOpAmos, 00bEMbL NPAMOY2ONbHbIX
napainnenenuneoos, Kyoos.
B noBce1HeBHOM KU3HHU ¥ TIPH U3YYEHHH APYTUX MPEIMETOB:

®  GLIYUCIAMb PACCMOAHUSL HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAYUSX, NI0WAOU
VUACKO8 NPAMOY201bHOU (opMbl, 00BEMbI KOMHAM,
®  BblNOJIHAMb npocmeﬁmue nocmpoOeHus Ha MecnHocmu, HeobxoouMbvle 6p€a]le01:i HCU3ZHU,
o oyerueantb pasmepsvl peailbHsblx 0bvexmos OKpyotcaroweco mupa
HcTopust MaTeMaTuKH

L4 Xapakmepu306amb 6KIIA0 6b10a}0u4uxc,q mMamemaniukos 6 pazeumue mamemamuKku
U UHBIX HAYUYHbLX obnacmetl

BeinyckHuk Hayuurtes B 7-9 kiaccax (/151 MCIIO0JIb30BAHUSA B IIOBCEIHEBHOM KU3HH U
o0ecrneyeHUs1 BO3MOKHOCTH YCIEIIHOTO NMPOA0JIKeHUus1 00pa3oBaHus HA 6A30BOM YPOBHe)
DJieMeHTHI TEOPUHM MHOKECTB M MATEMATHYECKOI JIOTHKH

e OmnepupoBaTb Ha 0a30BOM YpOBHE HOHSATHUSMH: MHOXKECTBO, 3JIEMEHT MHOKECTBA,
IIOIMHO>KECTBO, IPUHAJIEKHOCTD;

®  33/1aBaTh MHOKECTBA MIEPEUNCIIEHUEM HX JIEMEHTOB;

® HaXOAWTH NepeceyeHne, 00beIMHEHHE, TOJAMHOKECTBO B IPOCTEUILINX CUTYALMSIX;

e omnepupoBaThb Ha 0a30BOM YPOBHE MOHATUSMHU: ONPEAEICHHE, aKCUOMa, TEopeMma,
JI0Ka3aTeNbCTBO;

® TIPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI [T TOITBEPKHEHUSI CBOMX BBICKa3bIBAHUI
B noBceHeBHOM KU3HM M TIPH M3YYCHHHU APYTUX NPEIMETOB:

®  ICIIOJIb30BaTh Trpaduueckoe MPeICTaBICHHE MHOXECTB s OMHCAHMS pPeaTbHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 33]1a4 IPYTHX y4eOHBIX MPEIMETOB
Yuciaa

e OmnepupoBarh Ha 6a30BOM YPOBHE MOHATHIMHU: HATYpPaIbHOE YHCIIO, IIEJIOE YUCIIO,
OOBIKHOBEHHas1 Jpo0Ob, JecATUYHAs JApoOb, CMeEMmaHHas Jpo0b, palHMOHAIBLHOE YHUCIIO,
apudMeTHIeCKuil KBaIpaTHBIH KOPEHb;

®  JCIOJIB30BaTh CBOMCTBA YKCEII U MTPaBUJIA ACHCTBUI IIPU BBINOJHEHUN BBIYMCIICHUN;

®  HCNOJIb30BaTh MPU3HAKH JCIUMOCTH Ha 2, 5, 3, 9, 10 nipy BBINOJIHEHUN BBIYUCICHUN
Y PELIEHUH HECJIOKHBIX 3a/1a4;

®  BBINNOJHATH OKPYTJICHHUE PAIIMOHATBHBIX YACENI B COOTBETCTBUH C TPaBUJIAMU;

®  OIEHMBATh 3HAYEHUE KBAIPATHOTO KOPHSA U3 MOJIOKUTEIIBHOTO LEJIOTO YUCTA;



®  DPAacHo3HaBaTh PAllMOHAIbHbIC U UPPALMOHATIBHBIC YUCIIA;
®  CpaBHHUBaTh YHUCIA.
B noBcetHeBHOM KU3HHM M TIPH M3YYECHHUH APYTHX NPeIMETOB:

o OLCHUBATL PC3YJIbTAThI BBIYHCJIEHUN IIpU pCHICHUH MMPAKTUYCCKHUX 3a4a4;

®  BBLINOJHATH CPABHEHUE YHCET B PEATbHBIX CUTYAILIMSIX;

®  COCTaBJIATh YMCJIOBBIC BBIPAXKEHUS MPU PEUICHUHM MPAKTHUUECKUX 3a/ady W 3a7ad U3
JIPYTUX y4eOHBIX MMPEIMETOB
ToxnecTBeHHbIE IPe00Pa30BaAHUS

e BrbINONHATH HECIOXKHBIE NPEOOpa3OBaHMs ISl BBHIYMCICHHS 3HAYEHUH YHCIOBBIX
BBIpa)KCHI/II\/JI, coacpiKamux CTCIICHHU C HAaTypaJbHBIM IIOKa3aTcjieM, CTCIICHU C CJIbIM
OTPULIATEIBHBIM ITOKa3aTeNIeM;

®  BBINOJIHATH HECIOXKHBIE MPEOOPa30BaHUs LIENBIX BBIPAKECHUN: PaCKphIBaTh CKOOKH,
NPUBOIUTH TOAOOHBIE ClIaracMeble;

®  HCHOJB30BaTh (OPMYJBI COKPAIIEHHOTO YMHOXKCHHs (KBaJpaT CyMMBbI, KBajpat
Pa3HOCTH, Pa3HOCTh KBAIPATOB) JUIsl YIPOIICHUS BBIYUCICHUH 3HAUCHUN BBIPAKECHHIA;

e  BBLIIOJHATH HECJOXKHBIE NPeoOpa3oBaHUs JIPOOHO-TUHEHHBIX BBIPAXKEHUN U
BI)Ipa)KeHI/Iﬁ C KBaJpaTHbBIMH KOPHSMHU.

B noBceaHeBHOI )KM3HU M MPU U3YYEeHHUH APYTHX MPeEIMETOB:

L4 IMOHHUMATb CMBICJ 3allMCH YUCJIa B CTAHAAPTHOM BUJIC,
L4 OIICPHUPOBATL HA 0azoBOM YPOBHC IIOHATHEM «CTAHAAPTHAA 3alIUCh YUCJIa»
YpaBHe}mﬂ H HEPABCHCTBA

e OmnepupoBaTh Ha 0a30BOM YypOBHE MOHITHSIMH: PaBEHCTBO, YHCIOBOE PaBEHCTBO,
YpaBHEHUE, KOPEHb YPAaBHEHHUsS, PEILICHHE YPABHEHHUS, YKMCIIOBOE HEPABEHCTBO, HEPABEHCTBO,
pEllICHNE HEPABEHCTBA;

®  [IPOBEPATH CIPABEIJIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;

e pewiaTh JIMHEMHBIE HEPABEHCTBA M HECIOKHBIE HEPABEHCTBA, CBOMSIIMECA K
JIMHENHBIM;

®  peuiaTh CUCTEMBI HECIOKHBIX JIMHEMHBIX YpaBHEHUMN, HEPABCHCTB;

®  TIPOBEPSATH, ABJISICTCS JIU JAHHOE YUCIIO PEIICHUEM YPaBHEHHS (HEPaBEHCTBA);

e  pemaTh KBaJApaTHBIE ypaBHEHUS 1O (PopMylie KOpHEH KBaJPAaTHOTO YpaBHEHUS,

e  1300paXkaTh peUICHHs] HEPABEHCTB M UX CHCTEM Ha YHCIOBOM MPSIMON.

B noBceqHeBHOM KU3HU U NIPU U3YyYEHUH APYTUX NPeIMeETOB:

®  COCTaBJISITh W peIIaTh JIMHEHWHbBIE YPAaBHEHUS MPU PEIICHUM 3a/1a4, BO3HUKAIOIIUX B
JIPYTUX YYEOHBIX TTPEeIMETax
DOyHKIUHA

®  HaXOJIUTh 3HaYeHHME (QYHKIMU MO 33]aHHOMY 3HAaYCHHIO apryMEHTa;

® HAaXOIUTh 3HAYEHHE apryMeHTa IO 3a/JaHHOMY 3HAYEHHIO (PYHKIMH B HECIOXKHBIX
CUTYaLUsX;

®  OOpeneNiTh IOJOKEHHE TOYKM MO e€ KOOpAMHAaTaM, KOOpJAUHATBHI TOYKH MO €€
MI0JIO’KEHUIO HA KOOPAMHATHOM INIOCKOCTH;

e 10 rpaguKy HaXOUTh 00JIACTh OIpeIeTIeHHsI, MHOKECTBO 3HAUE€HUH, HylIH QYyHKIUY,
MPOMEXKYTKH 3HAKOIOCTOSIHCTBA, MNPOMEXYTKH BO3pacTaHHMsi M YyObIBaHHUS, HauOoibliee U
HaMMEHbIIIee 3HAaUeHUs (PYHKINH;

e  cTpouTh rpaduK TUHEHHON QYyHKIUY;



®  TIPOBEPSATH, SBJISETCS JIM AAHHBINA rpaduk rpadukoM 3a1aHHON GyHKIUU (JIMHEHHO,
KBaJAPaTUYHOM, OOPaTHON MPOTIOPIIMOHAIBHOCTH );

e ompenenarb NPUOIIKEHHBIE 3HAYCHUS KOOPAMHAT TOYKH MepeceueHHs! TpaduKoB
GyHKIHH;

e omepupoBaTh Ha  0a30BOM  YpPOBHE  TIOHATHUSIMH:  TIOCJIEJOBaTEILHOCTD,
apudMeTHIECKas MPOTPECCHsI, TEOMETPHUECKAs IIPOTPECCHS;

e pemiath 3aJa4d HAa TPOTPECCHH, B KOTOPBIX OTBET MOXKET OBITh MOJy4YeH
HETNOCPEICTBEHHBIM MOACUETOM 0€3 MpUMEHEHUS (HOPMYII.
B noBceaHeBHOI1 :KM3HM M IPU U3YYeHHUH JPYIUX NPeAMETOB:

®  HCIIOJIb30BaTh rpauKu peaIbHBIX MPOIECCOB U 3aBUCUMOCTEHN ISl OTIPEACTICHUS UX
CBOICTB (HamOOJbIIME M HAUMEHBIINE 3HAUEHUS, MPOMEXKYTKH BO3pacTaHUS U YyObIBaHUS,
00J1aCTH MOJIOKUTEIBHBIX U OTPULIATENBHBIX 3HAUEHUH U T.11.);

®  HCIIOJIb30BAaTh CBOWMCTBA JIMHEHHOW (YHKIMU U ee rpaduK Mpu pelieHuu 3a1ad u3
JIPYTUX y4eOHBIX MPEIMETOB
CrarucTuKa ¥ TeoOpUusi BEPOSITHOCTEI.

e lmerp mpencTaBieHHWE O CTAaTUCTHYECKUX XapaKTEPUCTHUKAX, BEPOSTHOCTH
CIIy4alHOTO COOBITHSI, KOMOMHATOPHBIX 3a7a4ax;

e  pewlatk Npocreiine KOMOMHATOPHBIE 33Ja4l METOJIOM MPSIMOTO M OPraHU30BaHHOT'O
nepebopa;

®  TPEICTaBIATH JaHHBIC B BUE TAOIHII, AUAarpaMMm, rpaduKoOB;

e  yuTaTh MH(OPMAIHIO, TPEACTABICHHYIO B BUJIE TaOJUIIbI, TUATPaMMBI, TpaduKa;

®  OMpeneNniaTh OCHOBHBIE CTATHCTUYECKUE XapAKTEPHCTUKN YHCIOBBIX HA0OPOB;

®  OILICHUBATH BEPOSATHOCTH COOBITHS B IPOCTEHIINX CIYJasix;

®  UMETb IIPEJCTABICHUE O POJIM 3aKOHA OOJIBIINX YHCET B MACCOBBIX SIBIICHUSX.
B noBceaHeBHOIi ;KM3HU M PU U3YYeHUH IPYTrUX NPeAMETOB:

e  OIICHUBATh KOJIMYECTBO BOSMOKHBIX BAPUAHTOB METOJIOM Iepebopa;
L] NUMETH HpeI[CTaBJ'IeHI/Ie [0) pOJ'II/I HpaKTH‘IeCKI/I I[OCTOBepHI)IX nu MaJ'IOBepOSITHBIX
COOBITHI;

® CpaBHUBATh OCHOBHBIC CTATUCTUYECKUE XAPAKTEPUCTHUKU, IOJIYYEHHBIE B IIPOLECCE
peHICHI/Ifl HpHKJ’IaI[HOfI 3aJ1a4u, I/I3y‘leHI/I$I peaanoro SABJICHUA,

®  OIICHUBATh BEPOSTHOCTh PEATbHBIX COOBITUHN U SIBICHHUI B HECIOKHBIX CUTYAIHSIX

TexcToBbIE 3aHa4UN

e Pemath HECIOXKHbBIE CIOKETHbBIE 3aJaud pPa3HbIX THUIIOB Ha Bce apupMETHUYECKHe
JIENCTBUS,

®  CTPOUTH MOJEJb YCIOBHUS 3a7auu (B BUA€ TaOIHIIbI, CXEMbI, PUCYHKA UJIM YPaBHEHNS),
B KOTOPOH 1aHbI 3HAYEHUS IBYX U3 TPEX B3aWMOCBS3aHHBIX BEJIMYMH, C L[EJIbIO IOMCKA PELICHUs
3a/1a4u;

®  OCYUIECTBJIATH CIIOCOO MOMCKA PELIEHUs 33/1a4d, B KOTOPOM pacCyKICHHE CTPOUTCS
OT yCJIOBUS K TpeOOBaHUIO WK OT TpeOOBaHUS K YCIOBHIO;

®  COCTaBJIATH IUIAH PEIICHUS 33]1a4H;

e  BBIJCIATH ATAlbl PELICHUS 33/1a4U;

®  HHTEpHPETUPOBATh BBIYMCIUTENIBHBIE PE3yabTaThl B  3a4ade, HCCIEN0BATh
MOJIy4YE€HHOE pellieHue 3aauu;

®  3HAThH pa3InuMe CKOPOCTEH 0OBEKTA B CTOSIUCH BOJIE, TPOTHB TEUYCHUS U 110 TCUYCHHIO
peKu;

e  pemarth 33Ja4M Ha HAXOXKJIEHUE YaCTH YKcia U YKiclia 1o €ro 4acTu;



e  pemIaTh 3a/1a4M pa3HbIX TUIIOB (Ha paboTy, HA MOKYIKU, HA JIBIXKEHHUE ), CBA3BIBAIOIINX
TPU BEIUYMHBI, BBIACIATH OTH BEJIMYUHBI U OTHOILIEHHS MEXKIY HUMU;

®  HAXOJAUTh NPOLEHT OT YMCJIA, YUCIO IO IPOLEHTY OT HEro, HaXOAWUTh IIPOLIEHTHOE
CHIKEHUE WM MPOLEHTHOE MOBBIIECHNUE BEJITUYUHBI,

®  pelaTh HECJIOXKHbIE JIOTHYECKUE 3a7]a4l METOJIOM PaCCyXIACHUM.
B noBceqHeBHOM KU3HHU U NPU U3YYEHUH APYTUX NPEeIMETOB:

®  BBIIBUTATh TUIIOTE3bl O BO3MOXKHBIX MPEICIbHBIX 3HAYCHUSX HCKOMBIX B 3aj1a4e
BEJIMYMH (JIe71aTh IPUKUIKY)

I'eomeTpnueckne purypsi

e  OmnepupoBarh Ha 0230BOM YPOBHE IMOHATHIMHU T€OMETPUICCKUX DUTYD;

®  u3BJICKaTh HH(OPMAIIHUIO O TEOMETPUICCKUX (PHUTYpax, MPEACTaBICHHYIO Ha YepTekKax
B SIBHOM BHJIE;

® PUMEHATH JUISI PEIICHUs 3a7ad TEeOMETPUYCCKHE (aKThl, €CIIM YCIOBHS HX
MPUMCHEHHUS 33]IaHbI B SBHOU (hopMe;

e pemaTrh 33Ja4yd HAa HAXOXXJCHHE TEOMETPHUYECKHMX BEJIMYMH IO 00pasnam WIu
aIropuTMaM.

B noBceaHeBHO KU3HM U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:

®  ICIIOJIb30BAaTh CBOMCTBA T€OMETPUYECKUX (UTYp UIS pPEUICHUS THUIIOBBIX 3ajad,
BO3HHMKAIOIIHUX B CUTYAIUSX TTOBCEIHEBHOM JKU3HU, 3371a4 MPAKTHYECKOTO COJCPIKAHMS
OTHOIIEHUs

e OmnepupoBarh Ha 0a30BOM ypOBHE TMOHSTHIMH: PaBEHCTBO (DUTYp, paBHBIC (DUTYPHI,
PaBEHCTBO TPEYTOJBHUKOB, MAPAJUICIBHOCTh NPSMBIX, NEPHEHAUKYISAPHOCTh MPSMBIX, YTIIBI
MEK/1Y MPSMBIMH, IEPIESHUKYIISP, HAKIOHHAS, TIPOSKIIHSL.

B noBceaHeBHOI )KM3HM M PU U3YUYEeHHUH APYTHX NMPeEAMETOB:

®  HCIOJB30BaTh OTHOLICHUS JJIsI PEIICHHS NPOCTEHINMX 3a1a4, BO3HHUKAIOIIMX B
pEATBHOM KU3HU
N3mepennsi u BbIYHCIEHUS

e BroimonHATh W3MEpeHUE [JUH, PACCTOSHUN, BEJIMYMH YIJIOB, C IOMOIIbIO
MHCTPYMEHTOB I U3MEPEHUH JJIUH U YTIJIOB;

e npuMeHATH (OpMyJbl MEPUMETpa, IUom@aad M 00bEMa, IMJIOUIATU TMOBEPXHOCTH
OTJENIbHBIX MHOTOTPAHHUKOB IPH BBIUMCIIEHUSX, KOT/1a BCE TAHHBIE UMEIOTCS B YCIIOBHH;

e npumeHsATh TeopeMy Ilucdaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOIIECHUS IS
BBIYUCIICHUS JUIMH, PACCTOSIHUM, TITOMIa/Iel B MPOCTEHIINX CITydasx.

B noBcenHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEIMETOB:

®  BBIYNCIATH PACCTOSIHMS HAa MECTHOCTH B CTAaHIAPTHBIX CHUTyalUsX, IUIOIIATU B
HNPOCTEHIINX CIyYasx, IPUMEHATh GOPMYJIbI B IPOCTEUIIINX CUTYaLlUsAX B TOBCETHEBHOM KU3HU
I'eomeTpnuyeckue nocrpoeHus

e U3oOpaxkaTh THUHOBBIE IUIOCKKWE (GUTYPBHI U (QUTYpPHI B MPOCTPAHCTBE OT PYKH H C
MOMOIIbI0 HHCTPYMEHTOB.

B noBcenHeBHOM KU3HHM M IPH U3YYECHHHU APYTUX NPEIMETOB:

®  BBINOJHATH MPOCTEHIINE IMOCTPOCHUS HAa MECTHOCTH, HEOOXOIMMblE B peallbHOMN
KU3HU
I'eomeTpuuyeckue npeodpasoBaHus



e  Crpouts purypy, CHMMETPHUUHYIO TAaHHON (UType OTHOCUTEIHHO OCH M TOUKH.
B noBcenHeBHOM KU3HM U IPH U3YYEeHUH APYTUX NPeIMETOB:

®  pacrno3HaBaTh JBUKEHUE 0OBEKTOB B OKPYXKAIOIIEM MHUPE;
®  DPAacHo3HaBaTh CHMMETPUYHBIE (PUTYPHI B OKPYXKAIOIIEM MUPE
BexkTopbl M KOOPAUHATHI HA IJIOCKOCTH

e OmnepupoBarb Ha 0a30BOM YypOBHE TOHSTHSIMHU BEKTOp, CyMMa BEKTOPOB,
POM3BEACHNE BEKTOPA HA YUCIIO0, KOOPAWHATHI HA TUIOCKOCTH;

e onpenenATh NPUOMIDKEHHO KOOPAWHATHI TOYKM 1O e€ W300paXkeHUIo Ha
KOOPJMHATHOM TIOCKOCTH.

B noBcegHeBHOI )KM3HM M IPU U3YYeHHH APYTHX NPeAMETOB:

®  HCIOJB30BaTh BEKTOPHI ISl PEIICHHS MPOCTEHINMX 33/1a4 HA ONpEICIeHNE CKOPOCTH
OTHOCHUTEJIBHOTO JIBM)KEHUS
Hcropus maTteMaTuKU

e OnuchiBaTh OT/JEJIbHBIE BBIJAIOLIMECS PE3YNbTAThI, IOJIYYEHHBIE B XOJE Pa3BUTHS
MaTE€MaTHUKHU KaK HayKH;

e  3HAThb IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOMN
Y BCEMHPHOM UCTOPHUEH;

e [IOHMMAaTh POJIb MATEMATUKU B pa3BuTUH Poccun
Meroasl MaTeMaTHKH

e BpiOupars NOAXOMSIIIMA HW3YYEHHBIM METOA JUIsl PEHICHUS M3YyYEHHBIX THUIIOB
MaTeMaTH4YeCKNX 3aJ1ad;

e [lpuBomure mnpuMEpPpl MAaTEMAaTUYECKUMX 3aKOHOMEPHOCTEM B  OKPYXaIOLIEH
JICUCTBUTEIIBHOCTH U MIPOU3BEICHUSAX UCKYCCTBA.

BbInycKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCA B 7-9 Kiaccax 1Jis1 o0ecnedeHHs
BO3MO’KHOCTH YCIIEIIHOT0 MPOAO0JIKeHUs 00pa3oBaHus HA 0230BOM H YIJIyOJI¢éHHOM
YPOBHSX

DJIeMeHTbI TeOPMU MHOKECTB 1 MATEeMAaTH4YeCKOIl JIOTMKH

o  Onepuposamv HOHAMUAMU: Onpeodelenue, meopemd, aKCUOMd, MHOICECMEBO,
XAPaKmepucmuKky MHONCECMEd, JJIeMEeHm MHOJCeCmed, Nycmoe, KOHeuHOoe U OeCKOHeuHoe
MHOHCECMBO, NOOMHONCECMBO, NPUHAOIEHCHOCTb, BKTIOYEHUE, DABCHCTNBO MHOICECME,

®  U300padCAmMb MHONCECHBA U OMHOUEHUE MHONCECME C NOMOWbIO Kpyeos Diliepa;

® onpeoensimvb  NPUHAONEHCHOCMb  DNIEMEHMA  MHOMCECMBY,  00beOUHeHUuo U
nepeceveHur) MHONCeCms,

®  3a0a6amb MHONCECMBO C NOMOWDBIO NEPEUUCIEHUS] DIEMEHMO8, CI0BECHO20 ONUCAHUSL,

®  onepuposamv  NOHAMUAMU.  BbICKA3LIGAHUE,  UCMUHHOCMb U JIONCHOCMb
BbICKA3bIBAHUSL, OMPUYAHUE BbICKA3LIGAHUL, ONEPayulu HAO BbICKA3LIGAHUSMU. U, UIU, He,
VCIIOBHBLE BbICKA3LIBAHUSL (UMNIUKAYUU),

®  Cmpoums 8bICKA3bIEAHUS, OMPUYAHUS BbICKA3bIEAHULL.

B noBceHeBHO¥ KU3HM U NIPH U3YUYEHHHU JAPYTUX NMPEIMETOB:

®  CMpouUmMb YenouKu YMO3AKIOYEHUU HA OCHO8E UCNONb308AHUS NPABUT TOCUKU,

®  UCNONL308AMb MHOJCECMBA, ONEPayuu ¢ MHONCECMeamu, ux epaguieckoe
npeocmasienue OJisi ONUCAHUS PealbHbIX NPOYECco8 U A6NEeHUl
Yucaa



e Onepuposamv NOHAMUAMU. MHONCECMEO HAMYPATLHBIX YUCET, MHONCECMBO YENbIX
yucen, MHOMCECM80 PAYUOHANbHBIX YUcell, UPPAYUOHATbHOE YUCTO, K8AOPAMHbIL KOPEHb,
MHOHCECBO OClCMBUMENbHBIX YUCE]l, 2EOMEMPUYECKAs UHMEPNPEemayus HamypaibHbIX, YeabiX,
DPAYUOHATILHBIX, OUCMBUMENbHBIX YUCE]L;

®  NOHUMAMb U OOBACHAMb CMBICT NO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINONHAMY BLIYUCTIEHUS, 8 MOM YUCTEe C UCNONb308AHUEM NPUEMOE PAYUOHATLHBIX
BLIYUCTEHULL,

®  BLINONHAMb OKPY2IleHUE PAYUOHANbHBIX YUCE]L C 3A0AHHOU MOYHOCMbIO,

®  CpasHusamv payUOHAIbHbIE U UPPAYUOHANbHBIE YUCIA,

®  npedcmasisAmb PAYUOHAILHOE YUCTLO 8 8Ude 0eCAMUUHOU Opoou

®  YNOpPAO0OUUBAMb YUCIA, 3ANUCAHHbLE 8 8U0e 0DLIKHOBEHHOU U 0eCAMUYHOU OpoOU;

o naxooumv HOM u HOK uucen u ucnoivs306ams ux npu peueHuu 3a0adu.

B noBceHeBHOI KU3HM U NIPU U3YUYEHHHU APYTUX NMPeIMETOB:

®  NPUMEHAMb NPABULA NPUOTUNCEHHBIX BLIYUCTEHUL NPU PeUleHUU NPAKMUYECKUX 3a0ay
U peweHuly 3a0ay Opy2ux yueOHvlX npeomMemos;

®  GLINOAHAMb CPAGHEHUe DPe3yIbMAmos GbIYUCIEHUN NPU PeuleHUu NpaKmuidecKux
3a0au, 8 MOM YUC/Ie NPUOTUICEHHBIX BbIUUCTICHULL

®  Ccocmasnams U OYEeHUBAMb YUCTIO8bLE BLIPANCEHUS NPU PEUeHUU NPAKMUYEeCKUX 3A0aY
u 3a0a4 u3 opyaux y4eOHuLX Npeomemos,

®  3anucvleams U OKPYisimb YUCI08bLE 3HAYEHUS. PEANbHbIX GETUYUH C UCTIONb308AHUEM
PA3HBIX CUCTEM USMEDPEHUS
ToxnecTBeHHBIE MPEOOPA3OBAHUS

e Onepuposamsb NOHAMUAMU CMENEHU C HAMYPATbHLIM NOKA3amenem, CmeneHu c
YenviM OmpUyamenbHulM NoKa3amenem,

®  GLINOAHAMbL NPeodPA308AHUSI YENbIX BbIPANCEHUNl. OelCmeUus ¢ O0OHOYIeHAMU
(cnoowcenue, ebluumanue, YMHOJICEHUE), OClCmEUsi ¢ MHO2OUIEHAMU (CILOJICeHUe, BblYUmMAaHue,
VMHOOICEHUe);

®  GLINOAHAMb PA3NIOJNCEHUE MHO2OUIEHO8 HA MHONCUMENU OOHUM U3 CHOCODO08:
BbIHECEHUE 3d CKOOKY, 2PYNNUPOBKA, UCNONb308AHUE POPMYT COKDAUWEHHO2O YMHONCEHUSL,

®  guidenamyb K8aopam CyMMbl U pAZHOCMU OOHOUJIEHO8,

®  PACKNAObIBAMb HA MHOMCUMENU K8AOPAMHBIUL MPEXUTIeH,

®  GLINOAHAMbL NPeoOPA30BAHUL  BBIPANCEHUL, COOEPHCAUUX CMEeNneHU ¢ YerlbiMu
OMPUYAMENTLHBIMU  NOKA3AMENAMU, NePexoOums Om 3anucu 6 6ude CMeneHu ¢ Yenbim
OmMpUYamenbHblM NOKA3amenem K 3anucu 8 suoe opoou,

®  GLINOAHAMbL NPeodPaA308aHUsi OPOOHO-PAYUOHANLHBIX BbIPANCEHUL: COKPAWEHUEe
Opobeli, npusedenue aneebpaureckux opodeti Kk 0ouemy 3HameHamento, CloAHceHue, YMHONCEeHUe,
OeneHue aneebpauyeckux opobdell, 8036edeHue aneedpauyeckou 0poou 8 HamypaibHy U Yeiyo
OMPUYAMETLHYIO CIENEHb,

®  BLINOIHAMb NPEOOPAZOBANUSL BLIPANCEHUU, COOEPHCAUYUX KBAOPAMHbIE KOPHU,

®  guldenamsb K8aopam CyMMbl UIU PASHOCMU OBYYLEHA 6 BbIPANCEHUSX, COOEPHCAUUX
K6a0pammubvle KOPHU,

®  BLINOAHAMb NPEOOPAZOBANUS BLIPANCEHUU, COOEPAHCAUYUX MOOYTb.

B noBceaHeBHOIi )KM3HU M PU U3YYE€HHUH IPYTHX MPEAMETOB:

®  BLINOAHAMb NPEOOPA308aHUA U OCUCMBUS C YUCIAMU, 3ANUCAHHBIMU 8 CIAHOAPMHOM
suoe;

®  GLINONHAMb NPeodpPA308aHUs ANIEOPAUYECKUX BbIPANMCEHUL NPU peueHuu 3a0ay
Opyaux yueOHbvIX npeomemos
YpaBHeHus1 M HEpaBEHCTBA



e  Onepuposamb NOHAMUAMU. YPAGHEHUE, HEPABEHCMBO, KOPEHb YDAGHEHUs, peuleHue
HepPAaseHCmBda, PAGHOCUNbHbIE YPAGHEHUs, 001acmb onpedeleHus YpasHeHus (HepageHcmsad,
cucmemvl YpagHeHUll Ul HEPABEHCME);

®  pewams JUHEUHblE YPAGHEHUs U VPABHEHUS, C8OOUMbIE K JUHEUHbIM C NOMOWbIO
MONCOeCMBEHHbIX NPeodPa3068aHULL,

®  peuwams K8AOpaAMHble YPAGHEHUSA U YPAGHEHUs, CBOOUMbLE K KBAOPAMHBIM C NOMOWbIO
MOHCOECMEEHHBIX NPEOOPA308ANHULL,

®  peuwamsb OPOOHO-TUHEUHbLE YPABHEHUS,

® pewams  npocmeuwiue  UPPAYUOHANbHbIE  VPABHEHUs  8U0d f(x):a,

V() =y9(x);

e  pewamv ypasnenus éuda X" =a;

®  pewams ypagHeHus CHOCOOOM PA3LONCEHUSI HA MHONCUMENU U 3AMEHbL NePeMEHHOU,

®  UCNONBL308AMb MEeMOO UHMEPBANLO8 OJisl peuleHUs Yeavlx U OpOOHO-PAYUOHATbHBIX
HepaseHcmas,

®  pewamsv JUHElHblE YPABHEHUS U HEPABEHCMBA C NAPAMEempPamu,

®  peuiams HecloNHCHbIE K8AOPAMHbLE YPAGHEHUS C NAPAMEMPOM,

®  peuiams HeClONHCHblE CUCEMb] TUHEIHbIX YPABHEHUL C Napamempamu,

®  peuams HeCI0HCHbLE YPABHEHUS 8 YENblX YUCLAX.

B noBceHeBHO KU3HM U NIPU U3YYEHHHU APYTUX NMPEIMETOB:

® cocmasiamv U peulams JUHEliHble U K8AOpammubvle YPAGHeHUs, VPABHEHUs, K HUM
c800sWUECS, CUCEMbL TUHEUHBIX YPABHEHUL, HEPABEHCNE NPU peuleHuU 3a0ay Opyeux y4yeOHbLX
npeomemos;

®  GLINOAHAMbB OYEHKY NPABOON0000Us. pe3yIbmamos, NOAVYAeMblX NpU peuleHuu
JUHEUHBIX U K8AOPAMHbBIX YPAGHEHUI U CUCEM TUHEUHbIX YPASHEHUIl U HePABEeHCME NPU peuleHuy
3a0ay Opyaux y4eOHvIX NPpeomemos;

®  guLIOUpamMb COOMEEMCMEYIOWUE VPABHEHUS, HePABEeHCMEa UIU UX CUCmeMbl, Ol
COCMAaBNeHUsi Mamemamuieckou Mooenu 3a0aHHOU PeanbHOU CUMYayuy Uld NPUKIAOHOU 3a0ayu;

®  yMemb UHMepNpPemuposams NOJIY4eHHbI NPU peuleHUU YPABHEeHUs, HEPABEHCMBA UU
cucmemvl pe3yibmam 8 KOHmeKcme 3a0aHHOU peaibHOU CUMyayuu Uil RPUKIaoHoU 3a0adu
DOyHKIUH

e Onepuposamb NOHAMUAMU: DYHKYUOHANbHAS 3AGUCUMOCTb, (DYHKYUA, 2paguk
@dynryuu, cnocobwl 3a0anus GyHKYuU, apeymeHm u 3HaveHue GyHKyuu, 001acme onpeoeieHus u
MHOJCECMBO  3HAYEHUN  (YHKYUU, HYIU  @QYHKYUU, NPOMEICYMKU 3HAKONOCMOSHCMEA,
MOHOMOHHOCMb YYHKYUU, YEMHOCMb/HEUEMHOCMb DYHKYUU,

o cmpoums  2paguKku  JIUHEUHOU,  K8aopamuuHou  @QYHKyuu,  0OpPaAmMHOuU
NPONOPYUOHATLHOCIU, (DYHKYUU 6uda: Y = a+ % s y=Ix,y=%x, y= x|

® Ha npumepe K8AOPAMUYHOU (QYHKYUU, UCNOIb308AMb NPeodpa308aHus epagpuxa
pymxyuu Y=Ff(X) ons nocmpoenus epaguxos pynxyuii y = af (kx+b)+c;

® cocmasenams ypaeHeHus NpAMoU NO 3A0AHHLIM YCI0BUAM: NpOX0oaujeli yepe3 0ge
MOYKU C 3A0AHHLIMU KOOPOUHAMAMU, NPOX0O0aujeli yepe3 OAHHYI0 MOYKY U NAPAIelbHOU OAHHOU
NpAMOU,

® uccrnedogamsv GYHKYUIO No eé epaguxy;

®  HAXOOUMb MHONCECMBO 3HAYEHUlLl, HYIU, NPOMENCYMKU 3HAKONOCMOSAHCMEA,
MOHOMOHHOCIMU K8AOPAMUYHOU (DYHKYUL,

®  onepupogamv NOHAMUAMU: NOCIE008AMENbHOCTb, APUPMEMUUECKas Npospeccus,
2eomempuieckas npocpeccusl;



®  pewams 3a0a4u HA APUPMEMUUECKVIO U 2e0MEMPULECKYIO NPOSPECCUIO.
B noBcenHeBHOM KU3HM M NIPH U3YYECHHHU APYTUX NPeIMETOB:

®  ULIIOCMPUPOBATL C NOMOWBIO ePAPUKA PedbHYI0 3a8UCUMOCTb UTU NPOYECc NO UX
XapakxmepucmuKam,

®  UCNONBL308AMb CEOUCMBA U 2PAPUK KEAOPAMUUHOU (YHKYUU NPU PeUeHUU 3a0ay U3
Opyeux yueOHvix npeomemos
TekcToBbIe 32124

o Pewamb npocmoie u C10XHCHbIE 3A0AYU PASHBIX MUNOS, 4 MAKICE 3A0a4U NOBbIUUEHHOU
MpYyOHOCmU,

®  UCNONBL308AMb PA3HbIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CLONCHBIX 3a0ay Oils
HOCMPOEHUs NOUCKOBOLL CXeMbl U PeUleHUsl 3a0ay,

®  paziuuamsv MOOeib MeKCmd U MoOelb peueHus 3a0a4l, KOHCmMpyupo8ams K 0OHOU
MoOenu peulerust HeCI0HCHOU 3a0ayu pazuvle MoOeau MeKCma 3a0aqu;

®  3HAMb U NPUMEHAMb 00a CNOCOOA NOUCKA peuteHUsl 3a0ay (0m mpebdosanusi K YCi108UIO
u om ycnosus K mpebosanuio),

®  MOO0enUposamv PaccyiHcOeHus npu NOUCKe PeuleHusl 3a0ay ¢ NOMOubIO 2pagp-cxemol,

®  gbIdeNsAMb DMANbL PeuleHUs 3a0ayl U COOePICAHUE KANCO020 SMand;

*  yMemb 8bIOUPAMb ONMUMALLHBIL MEMOO PeuweHUss 3a0ayu U 0CO3HABAMb 8blOOD
Memooa, paccmMampuéams pPA3IuYHble Memoobl, HAX0O0UMb pa3Hble peuleHus 3a0a4u, eciu
B03MOJICHO,

®  QHAIUBUPOBAMD 3aMPYOHEHUs NPU PEUUEHUU 3A0aY,

®  GLINOAHAMDb PA3IUYHbLE NPeodPA308AHUS NPEOTONCEHHOU 3a0ayu, KOHCMPYUPOSAms
HO8ble 3a0a4u U3 OAHHOU, 8 MOM YUcie 0OpamHule;

®  UHMEpPnpemupo8amsb  SLIMUCIUMENbHbIE pe3yabmamsl 6 3a0aue, UCCIed08amb
NOYYEHHOE peueHue 3a0a4ll;

®  QHANUBUPOBAMb  BCEBO3MOJICHbIE CUMYAYUU B3AUMHO20 PACNONIONCEHUS  08YX
00beKMo8 U UMEHeHUe UX XAPAKMepUucmuK npu COBMECHMHOM OBUNCEHUU (CKOPOCMb, 8peMsl,
paccmosiHue) npu pewieHuu 3a0ay Ha O08udiceHue 08yX 00beKmo8 Kak 6 00HOM, MAaK U 8
NPOMUBONOJIONCHBIX HANPABTICHUSIX,

®  UCCNE008aMb BCEBO3MOINCHbIE CUMYAYUU NPU PEUEHUU 3a0aY HA 08UIICEHUE NO peKe,
PAaccmMampusams pasHvle CUCmembl OMcUéma,

®  pewams pasHoOOPAa3Hble 3A0aUU «HA YACTIUY,

®  pewams U 000CHOBbLIBAMb CB0€ peulenue 3a0ay (8bl0eNIMb MAMEMAMUUECKYIO
OCHOBY) HA HAXOJCOEHUE YACTU YUCAA U YUCIA NO €20 YACU HA OCHO8E KOHKPEMHO20 CMbICIA
opoou;

®  0CO3HABAMb U OOBLACHAMb UOCHMUYHOCb 3A0aY PA3HBIX MUNOS, CEA3bIEANOWUX MPU
senuyunbl (Ha pabomy, HA NOKYNKU, HA OBUJICEHUE). 8blOESMb IMU GENUYUHBL U OMHOULEHUS
MedHCOy HUMU, NPUMEHSIMb UX NpU peueHul 3a0ay, KOHCMpYyupoeams coOCmeeHHble 3a0ay
VKA3AHHBIX MUNOG;

®  @nademv OCHOBHLIMU MEMOOAMU PeUleHUsl 3a0ay Ha CMECU, CNIABbL, KOHYESHMPAyUu,

®  pewams 3a0a4u HA NPOYEHMbL, 8 MOM YUCTIe, CLONCHbLE NPOYEHMbL ¢ 0O0CHOBAHUEM,
UCNONL3YS pa3Hble CNOCOObL;

®  pewams jo2udecKue 3a0ayu PazHbLMU CNOCOOAMU, 8 MOM YUCTe, ¢ 08YMsL OIOKAMU U
¢ mpems 610Kamu OAHHBIX C NOMOWBIO MAOIUY;

® pewams 3a0a4u N0 KOMOUHAMOPUKe U Meopuu BeposimHOCmell HAd OCHO8E
UCNONIL30BAHUS UZYYEHHBIX MEeMOO08 U 0O0CHOBLLBAMb PeUleHUE,

®  peuiams HeClONHCHbLE 3a0ayU N0 MAMEMAMU4ecKol Cmamucmuxe;



®  061a0emb OCHOBHbIMU MEMOOAMU PEUleHUs CIONCEMHbIX 3a0ay. apugdmemuiecKkul,
aneebpaudeckuil, nepebop 8apuanmos, 2eoMempudecKutl, epaguyeckuli, NPUMeHsAMb UX 8 HOBbLX
1O CPABHEHUIO C U3YYEHHBIMU CUMYAYUSIX.

B noBceHeBHOI KU3HM U MPU U3YYEHUH JAPYTUX NPeIMETOB:

®  guidenamb NpU peweHuu 3a0ay Xapakmepucmuku paccmMampueéaemou 6 3aoave
cumyayuu, OmauyHvle Om peabHulx (Mme, 0m KOmMopwblX a6Cmpazuposaniucy), KOHCMpYuposams
HO8ble CUmyayuu ¢ y4émom SMmux XapaKmepucmux, 6 YACMHOCMU, NpU peuleHuu 3a0ay Ha
KOHYEeHmMpayuu, y4umuléams nIOMHOCMb 6euecmad;

®  pewiams U KOHCMPYUPOB8AMb 3a0a4l HA OCHOBE PACCMOMPEHUsL PEeAbHbIX CUMYayuUll,
8 KOMOpbIX He mpedyemcs MOUHbIL BbIYUCTUMENbHBII Pe3YIbmam,

®  pewiams 3a0ayu Ha 0BUMCEHUE NO peKe, PACCMAMPUBAsL PA3HbLE CUCEMbl OMCcYemd
CTaTuCcTHKA ¥ TeOpusl BepOSTHOCTE

o  Onepuposams nowaAmMuAMU: CMOLOYamMble U Kpy2osble Ouazpammosl, madauysl
OaHHbIX, CpedHee apudmemuyecKoe, MeOUaHa, Hauboavulee U HauMeHbulee 3HAYeHUs. 8bI00OPKU,
pazmax 6bloopKu, OUChepCUsi U CMAaHOapmHoe OMKIOHeHUe, CLYYAUHASI USMEHUUBOCHb,

®  u3greKamv uH@opmayuro, MPEeICTaBICHHYIO B TA0JIMIAX, HA AHarpaMMax, rpadukax;

® cocmasnsimes madIuYsl, CMPOUMb OUASPAMMbBL U SPAPUKU HA OCHOBE OAHHBIX,

®  onepupoéamv NOHAMUAMU: DAKMOPUAL YUCLA, NEPECAHOBKU U COYEMAHUS,
mpeyeonvhuk Ilackans,

®  NPUMEHAMb NPABUTIO NPOU3BEOEHUs. NPU PEUUeHUU KOMOUHAMOPHBIX 3a0a4;

®  onepupoéamv HNOHAMUAMU: CHYYAUHBIU ONbIM, CAVHAUHBIL BbI00pD, UCHbIMAHUE,
NleMeHmapHoe CayuaiHoe coovimue (Ucxoo), Kiaccuieckoe OnpeoesieHue 6eposimHOCmu
CYHAUHO20 CObLIMUSL, ONEPAYUU HAO CLYUAUHBIMU COOLIMUIMU,

®  npedcmasismos UHGOPMAYUIO C NOMOWDBIO KpY208 Diliepa;

®  pewams 3a40a4u HA BLIYUCTIEHUE 8EPOSIMHOCIU C NOOCYEMOM KOIULECMBA 6APUAHIO8
¢ NOMOWBIO KOMOUHAMOPUKUL.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX MPEAMETOB:

®  u3gIEKAMD, UHmMepnpemuposamy u npeobpazoevieamy ungopmayuro,
NpeJCTaBICHHYI0 B TabnuIax, Ha JAuMarpamMmax, TIpadukax, OTpaKalollyl0 CBOWcTBa u
XapaKTEepUCTUKU PEaJbHBIX MPOLIECCOB U SIBICHUIA;

® onpedenamv Ccmamucmuieckue XapaKxmepucmuxku —6blOOpoK no  mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3A8UCUMOCIU OM Yelu peueHus 3a0ayu;

®  OYeHUBamMb 8ePOSMHOCIb PEANbHbIX COObIMULL U AGTIEHULL.
I'eomeTpuueckne purypsi

e Onepuposamsv NOHAMUAMU 2eOMEMPULECKUX Puyp;

® u3gIeKamv,  UHMEPNpemuposamsv U  Npeoopazoevleamsv  UHPOPMAYUIO O
eeomempudeckux Queypax, npeocmasieHHyI0 Ha YePmerHcax,

®  npumMeHAmMb 2eomempuyeckue ¢axmsl Ol peuleHus 3a0ay, 6 mMOM Hucie,
npeonona2aruux HeCKOJIbKO Ua208 peuleHusl;

*  gopmyruposamv 6 NPOCMEUUUX CTYYAAX CBOUCMBA U NPUSHAKU (ueyp;

®  00KA3bIBAMb 2e0MeMpPUiecKue YmeepiHcoeHus

® gnademv CMAHOAPMHOU Klaccugukayuel NIOCKUX @ueyp (mpeyeorbHuKo8 u
Uemuvlpexy201bHUKOB).

B noBceHeBHOI KU3HN U IPH M3YyYEeHHUU JAPYTUX NPeIMeTOB:

®  UCNONBL308AMb CEOUCNEA 2EOMEMPULECKUX hucyp Ol peuteHus 3aad TPAKTUIECKOTO
XapakTepa ¥ 3a7a4 U3 CMEXHBIX JUCITUTUTIH
OTHoleHus



o  Onepuposamv NOHAMUAMU: PABEHCMBO Queyp, pasHvle @uaypvl, pageHcmeo
Mpey2oNbHUKO8, NAPALIEIbHOCMb NPSIMbIX, NEPNEHOUKYISPHOCMb NPAMbIX, Velbl MeHCOy
NPAMBIMU, NePNEeHOUKVIAD, HAKIOHHASA, NPOeKyus, nooobue ghueyp, nooooHvle (hucypsl, NOOOOHbIE
mpeyeobHUKU,

®  npumenamv meopemy Panreca u meopemy 0 NPONOPYUOHANLHLIX OMPE3KAX Npu
peutenuu 3a0a4;

®  Xapakmepuzo08amv G3AUMHOE PACNONOJCEHUe NPSAMOU U  OKPYICHOCMU, O08YX
OKDYAHCHOCMELL.

B noBceHeBHOI )KM3HU M NIPU U3YYE€HHH IPYTHX NPEAMETOB:

®  UCNONL308aMb OMHOWEHUsL OJisl PEULeHUs. 3a0aU, BO3HUKAIOWUX 8 DeAIbHOU HCUSHU
H3mepennsi 1 BbIYHCIEHUS

o  Onepuposamv npedcmasieHuUsMU o0 OauHe, NIOWAOU, 00bEME KaK BelUYUHAMU.
Ipumensmo meopemy I[lughacopa, opmynvl niowaou, ob6véma npu peureHuu MHO2OULA20BbIX
3a0au, 8 KOMOPLIX He 6ce OaHHble NPeOCMABIeHblL ABHO, A MPedYIom 8bIYUCIEHUN, ONEPUPOBAMb
boJ1ee WUPOKUM KOIULECMBOM POPpMYI ONUHBL, NAOWAOU, 00BLEMA, BLIYUCIAMb XAPAKMEPUCTIUKU
KoMOuHayuii gueyp (OKpyscHocmeli U MHO20Y20NbHUKOB) GbIYUCIAMb PACCMOSAHUSL MEHCOY
Queypamu, npumeHsmes mpucoHomempudeckue Gopmyavl Oisl GbIYUCICHUL 6 D0lee CLONCHBIX
Cyuasnx, npo8OOUMb GbIYUCIEHUS HA OCHOBE PABHOBENUKOCTU U PABHOCOCTNABIEHHOCMIU,

®  1POBOOUMDb NPOCHIbLE BLIYUCTIEHUS HA 0OBEMHBIX MeNax,

o dopmyruposams 3a0auu Ha GbIYUCTEHUE OJIUH, NAOWAOEU U 0OBEMOB U peulambs Ux.

B noBceaqHeBHOM KM3HHU U NPpH U3YYCHUH APYIUX NPEAMETOB:

®  1POBOOUMD BbIUUCTIEHUSL HA MECIHOCU,

®  npumeHAmMb (QOpMYIbL NPU BLIYUCTIEHUIX 6 CMENCHbIX YUeOHbIX npeoMemax, 8
OKpYdIcarouieli OelucmeumenbHOCmu
I'eomeTpuyeckue NOCTPOEHU

e M306pasicams ceomempuueckue Gueypsbl N0 MeKcmo8oMy U CUMBOTIbHOM) ONUCAHUIO;

®  C80000HO ONEPUPOBAMb YEPMENCHBIMU UHCIPYMEHMAMU 8 HECTONACHBIX CIYUASX,

®  GLINONHAML NOCMPOEHUS MPEY2OTbHUKOS, NPUMEHAMb  OMOelbHble  Memoobl
NOCMPOEHUL YUPKYIeM U JUHEUKOU U NPO8oOUmMb npocmeuiuiue UCCie008aHUsl YUCIA peueHUl,

®  u300padcamv munogvle NIOCKuUe Gueypsl U 06veMHble mejld ¢ HOMOWbIO NPOCMEUUIUX
KOMNbIOMEPHBIX UHCMPYMEHMO8.

B noBceHeBHOI KU3HU U TPH U3YyYEeHUU APYTUX NPeIMETOB:

®  GHINOJHAMb Npocmeluiue NOCMPOeHUs HA MEeCMHOCIU, HeoOX0o0umMble 8 pedanbHOl
HCUBHU,

®  OyeHUBAMb PA3MEPLL PEANbHbIX 00BLEKMO8 OKPYICAIOUIe20 MUpA
IIpeoOpazoBanus

o  Onepuposamv nouamuem OBUdNCEHU U NpeodpPaA308anusi noooodus, e1acens
npuémamu noCmpoerust ueyp ¢ UCHONb308AHUEM OBUNCEHUL U NPeoOpa3z08anuil. noooous,
NPUMEHAMb NOJIYYEeHHble 3HAHUA U ONbIM NOCMPOEHUU 8 CMENCHbIX NpeoMemax U 8 pedaybHbix
CUMYayUusx OKpyscaouje2o mupa,

e cmpoums ¢ucypy, nOO0OHYIO OAHHOU, NONBL30BAMBCSA CEOUCMBAMU NOO0OUA O
000CHOBaHUSL CBOUCME huyp;

®  NPUMEHAMb CBOUCMEA OBUNCEHUll Ol NPOBeOeHUs NpPoCmeuuux o0060CHO8AHUL
ceoticma ghuzyp.

B noBceHeBHO¥ KU3HM U NIPH U3YUYEHHHU JAPYTUX MPEIMETOB:



®  NpUMEHAMb CEOUCMBA OBUJNCECHUU U NPUMEHAMb N0000Ue 01 NOCMPOEHUll U
8bIYUCTICHUU
BekTopbl M1 KOOPAUHATHI HA MJIOCKOCTH

o  Onepuposams NOHAMUAMU BEKMOP, CYMMA, DA3HOCHb BEKMOPO8, NPOU3BeOeHUe
BEKMOPA HA YUCTIO, Y20 MeNCOY 6eKMOPAMU, CKANAPHOE NPOU3BEOeHUEe 8EKMOPO8, KOOPOUHAMbL
Ha NIOCKOCMU, KOOPOUHAMbL 6EKMOPA;

®  GLINOAHAMb OelcCmEUsl HAO BeKMOPAMU (CLOJCEeHUe, BbIYUMAHUE, YMHONCEHUe HA
YUCII0), BLIUUCTAMYb CKATISIPHOE NPOU3Be0eHUe, ONPedelimb 8 NPOCMEUUUX CIYUAsIX Y20l MexHcoy
BEKMOPAMU, BbINOJHAMb PA3IONCEHUE BEKMOPA HA COCMABNAowUe, NPUMEHAMb NOJYYeHHble
3HAHUA 6 u3uKe, NOAL30BAMBCA POPMYNOU BLIYUCTIEHUS DPACCMOAHUL MeHcO)y MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONb308AMb YPAGHEHUS (hucyp OJisl peuleHus 3a0ay;

®  NpUMEHAMb BEeKMOpbl U KOOPOUHAMbL 0N PeuleHUs 2eoMempudecKux 3a0ai Ha
sbluUCIeHUe ONUH, V2l08.

B noBceaHeBHOIi )KM3HU M IPU U3YYE€HHH IPYTHX NMPEAMETOB:

®  UCNONL308aMb NOHAMUSA BEKMOPO8 U KOOPOUHam OJisl peuleHus 3a0ay no @usuxe,
eeoepaghuu u Opyeum yueOHvlM npeomeman
HcTopusi MaTeMaTHKHU

o  Xapaxmepuzoeambs 6KIAO BbIOAIOUWUXCA MAMEMAMUKOS 8 PA38UMUE MAMEMAMUKU U
UHbLX HAYYHbLX 06.71616‘171612,'

®  NOHUMAmMb POTb Mamemamuxu 6 passumuu Poccuu
MeToabl MAaTEMATHKH

o lcnonv3ys u3zyueHHvle Memoovl, NpoGOOUMb  OOKA3AMENbCMBO,  GbINOJIHAMb
onposepoicenue;

e  Buibupams usyuenHvle Memoobl U UX KOMOUHAYUU OISl peueHUs MamemMamuieckKux
3a0ay;

®  UCNONBL308AMb MaAmMeMamuieckKue 3HAHUs Ol ONUCAHUSL 3AKOHOMepHOCmel 8
OKpydHcarouieli OeticmeumenrbHOCmu U NPOU38e0eHUsIX UCKYCCMEd,

®  npuMeHsmMb npocmeuiuue npocpammmbie cpeocmea u NEKMPOHHO-
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeULeHUU MAMEeMAmUu4ecKux 3a0ay.

2. COJEPKAHME YYEBHOI'O IPEAMETA

ConepxaHne KypcoB MaTeMaTUKH 5—6 KiaccoB, anreOpsl M TreoMeTpuu 7-9 KiaccoB
00BEIMHEHO KaK B HCTOPUYECKH CIOXMBIIMECS JUHUM (4YUCiIOBas, airedpanyeckas,
reoMeTpuyueckasi, (yHKUMOHaJIbHAs W JAp.), TAK M B OTHOCUTEIBHO HOBbIE (CTOXacTHYecKas
JVHUSA, «peajbHas MaTeMaThka»). OTIeNTbHO TPEACTaBICHBI JIMHHUS CIOKETHBIX 3374,
UCTOpUYECKast TUHHUS.

DJieMeHThI TEOPHH MHOKECTB U MATEMATHY€eCKOI JIOTUKH

Cornacio ®I'OC ocHoBHOro oOmIero obpa3oBaHMs B KypC MaTeMaTHKU BBEICH pazJell
«Jlorukay, KOTOPBIA HE MpPEIoiaraeT JOTMOJHUTEIBHBIX YacOB Ha M3YYCHHH M BCTPAaWBaCTCA
B pa3MyYHBIE TEMbl KYpCOB MaTeMaTHKH U MH(POPMATUKU U TPeIBapseTCs O3HAKOMIIEHHEM C
DIIEMEHTaMH TEOPUH MHOKECTB.

MHo0ecTBa U OTHOLIEHUSI MEXK1Y HUMH

MHOXeCTBO, Xapakmepucmuyeckoe C8OUCME0 MHONCECmBd, 3IEMEHT MHOXKECTBA, nycmoe,
KOHeuHoe, OeckoHeunoe mHodcecmso. IlogmHoxkecTBO. OTHOIIEHHWE TNPUHAIEKHOCTH,
BKJIIOUEHUS, PABEHCTBA. DJIEMEHThl MHOXKECTBA, CIIOCOOBI 3aJjaHUsl MHOXKECTB, pacno3HA8AHUE
HOOMHONCECME U INEMEHMO8 NOOMHONICECME C UCNONb308AHUEM KPY208 Jiiiepa.

Onepauuu HaJ MHOKeCTBAMM



[Tepeceuenne U 00beAUHEHNE MHOXKECTB. PA3HOCHb MHOMCECMS, OONOIHEHUE MHOMCECEA.
Hnmepnpemayus onepayuii HA0 MHONCECMBAMU C NOMOWBIO KPY20os8 Jiiiepa.

DJ1eMeHTBhI JIOTUKH

Onpenenenne. YTBepKIeHUS. AKCHOMBI U TeopeMbl. JlokazarenbcTBo. Jloka3aTeabCTBO OT
npoTuBHOTO. Teopema, oOpatHast JaHHOU. [IpumMep 1 KOHTpIIpUMED.

BreickasbiBaHus

W cTUHHOCTD U JI0)KHOCTD BBICKa3bIBaHUs. CoowcHble u npocmole svickasvlganus. Onepayuu
HAO BbICKA3bIBAHUAMU C UCHONIb308AHUEM JNOSUYECKUX C8A30K: U, Ulu, He. YclosHvle
BbLCKA3bIBAHUS (UMNIUKAYUL).

Conep:kanue Kypca MaTeMaTHKH B 5 KJ1acc

HarypanbHble unc/ia 4 HyJIb

HartypanbHblii psii Yuces M ero CBOMCTBa

HarypanpHOe YHMCIIO, MHOXECTBO HATypalIbHBIX YHCET M €ro CBOWCTBA, M300paKeHUE
HATypaJbHbIX YMCE TOYKAMU Ha YHMCIOBOM MpsMoi. Mcronb3oBaHne CBOMCTB HATypajbHBIX
YHCeJI PU PEIICHUH 3a/1a4.

3anuch ¥ YTeHHEe HATYPAJIBHBIX YK CeJI

Pasmuune mexay uudpoir u ywmcinoM. llo3uimoHHas 3amuch HATYpajdbHOTO YHCIHA,
MOMECTHOE 3HaYeHHe UGB, pa3psiabl U KJIACChl, COOTHOLICHHE MEXIY IBYMsI COCETHUMU
Pa3pAIHBIMU €AMHUIIAMH, YTCHUE U 3aITUCh HATYypPaJIbHbBIX YUCE.

OxkpyriieHue HaATYpPaJbHBIX YK CeJl

Heob6xonumocTs okpyrienus. [IpaBuiio okpyriieHus: HaTypaabHbIX YUCE.

CpaBHeHHe HATYPAJIbHBIX YHCeJl, CpPABHEeHHUe ¢ YncjioM ()

[TonsiTve 0 cpaBHEHUHU YKCEJI, CPABHEHUE HATYPAIBHBIX YHUCEI IPYT C IPYrOM H C HYJIEM,
MaTeMaTH4yecKas 3aluch CPAaBHEHHI, CIIOCOOBI CPABHEHUSI YUCEIL.

JleliCTBHS ¢ HATYPAJBHBIMH YHUCJIAMH

CroxeHue M BbIUUTAHHME, KOMIIOHEHTBHI CIIOXKEHUS W BBIYMTAHMS, CBS3b MEXIY HUMHU,
HAaxXOXJIEHWE CYMMBI W pa3HOCTH, M3MEHEHHE CYMMBI U Pa3HOCTH MPU H3MEHECHHH
KOMIIOHEHTOB CJIOKE€HHUS U BHIYUTAHUS.

YMHOXEHUE U JIeJICHUE, KOMIIOHEHThl YMHOXXCHHUSI W JCJICHHS, CBS3b MEXKAY HUMH,
YMHOXEHHE U CIIOKEHUE B CTOJOWK, JEJIEHHUE YTOJIKOM, MPOBEpPKa pe3yibTara ¢ MOMOIIbIO
MPUKUJIKK U OOPaTHOTO JEHCTBUS.

[lepemecTuTenbHBII W COYETATEIbHBIM  3aKOHBI  CJOKEHHUS U YMHOXKEHUS,
pacrpeeuTeNbHbIN 3aKOH YMHOKEHHUSI OTHOCUTEIIBHO CII0KEHUSI, 000CHOBAHUE AN2OPUMMO8
8bINOIHEHUS apUPMemuieckux Oetlcmeutl.

CreneHb ¢ HATYpPaJIbHBIM NOKa3aTeJieM

3anuch Yucia B BUJIE€ CYMMBI Pa3psiAHbIX CIAaraéMbIX, MOPSAOK BBINOJHEHUS IEUCTBUI B
BBIPOKEHUSIX, COJIEPKAIINX CTENEHb, BBIUYMCICHUE 3HAYCHUN BBIPAKEHUN, COJEpIKAIIUX
CTEIEHb.

YucsioBble BbIPpAKEHUS

YuciioBoe BbIPAKEHUE U €r0 3HAUCHHE, MOPSAJOK BBIIIOJHEHUS JE€HCTBUM.

JleaeHue ¢ ocTaTKOM

Jlenenue ¢ OCTaTKOM Ha MHOKECTBE HATYPalIbHBIX YHCEIl, CEOLICEA OeleHUs C OCIMAMKOM.
[IpakTuueckue 3aa4n Ha JIEJICHUE C OCTATKOM.

Auredpanyeckue BbIPaKeHHUs

Hcnonp3oBanne OYKB Juisi 0003HAYCHHS YUCEN, BBIUUCICHUE 3HAYCHUS aNreOpandecKoro
BBIPpXEHHU S, IPUMEHEHHUE aNreOpandecKuX BRIPKCHU JITIS 3aIIUCH CBOMCTB apru(PMETHUECKUX
neicTBuil, mpeoOpa3oBaHue anredpandeckux BhIPAKEHUH.

Jpoou

OO0bIKHOBEHHbIE APOOH

Jonst, yacTb, 1poOHOE YKCIO0, Tpodk. IpobHOE Ynciio Kak pe3ynasTaT AeneHus. [IpaBunbHbie
Y HEeMpaBUJIbHBIE IpoOU, cMelaHHast IPOo0k (CMEIIaHHOE YHCIIO).



3anuch HATYpaIbHOTO YHCIA B BHIE OpOOM C 3aJaHHBIM 3HAMEHATeleM, MpeoOpa3oBaHUE
CMEIIaHHOM IpoOH B HEMPABWIBHYIO Ip0Obh U HA00OPOT.

JecaTHYHBIE APOOH

Ilenas u npoOHas yactu necATUYHOM Apodu. [IpeoOpasoBaHue OecATUYHBIX IpoOeil B
oObIkHOBeHHBIE. CpaBHEHHE JecATUYHBIX ApoOeil. CliokeHHWEe M BBIUUTAHHE JECATUYHBIX
JIpOOeH.

OxpyrieHue AeCATUYHBIX ApoOei. YMHOKEHHUE U ATICHUE AECATUYHBIX APOOECH.

Cpennee apupmMeTnyeckoe yuceJi

Cpennee apudmerndeckoe AByX 4dmcen. M3o0pakeHue cpenHero apuMETHIEeCKOro IBYX
yycesl Ha YHUCIOBOM mpsMoil. PemeHue mnpakTuyeckux 3aad € MNPUMEHEHHEM CpPEIHEro
apudmernueckoro. Cpedrnee apupmemureckoe HeCKOIbKUX YUCEL.

IIpoueHTHI

[TonsiTue npoueHTa. BoluncieHue IpOUEHTOB OT YKMCIA U YUCIA 110 U3BECTHOMY IPOLICHTY,
BbIpQXCHHE OTHOILIEHUS B IMPOLIEHTaX. PelieHue HECIOXKHBIX MPAKTUYECKUX 3a4ad C
IIPOLIEHTaMH.

Pemenne TeKCTOBBIX 32124

Eaununesl u3MepeHuWii: JUIMHBI, IUIOLAAM, OO0bEMa, Macchl, BpPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIy €AUHULAMU HW3MEPEHUS KaXJIO0HM BEIWYUHBI. 3aBHCHUMOCTH MEXIY
BEJIMYMHAMU: CKOpPOCTb, BPEMsI, PACCTOSIHUE; IPOU3BOJUTEIBHOCTb, BpeMs, paloTa; LieHa,
KOJIMYECTBO, CTOUMOCTb.

3anaum Ha Bce apudMeTHUECKHUE A€l CTBUA

Pemennie TekcTOBBIX 3amau apudmeTHueckuMm crocobom. Mcnonp3oBaHue TaOIUI, CXEM,
yepTexel, JPyrux CpeaCcTB NPECTABICHUS JaHHbBIX IIPH PEIICHUU 3a]Ja4H.

3agaum Ha IBUKEeHHUE, PA0OTy M MOKYIIKH

Pemenne HecnoXHbBIX 3a/ad Ha JABM)KEHUE B NPOTHUBOIIOJIOKHBIX HAIIPAaBJIEHUSAX, B OJHOM
HAIPaBIICHUU, JBMWKEHHE IO pEeKe MO TEYEeHHUI0O U MPOTUB TeueHus. PemieHne 3amau Ha
coBMecTHYIO0 paboty. [Ipumenenue npodeit npu pemieHun 3aaau.

Jlornueckue 3agaun

Pemenne HeClIOXKHBIX JIOTUYECKUX 3aad. Peuwenue 102uueckux 3a0a4 ¢ nomoupio 2pagos,
maobnuy.

OcHoBHbBIE MeTO/IbI pellleHUs] TEKCTOBBIX 3a1a4. apupMeTHUECKH, nepedop BapHaHTOB.

Haruasinnas reomerpus

Ourypsl B okpyxatomeMm mupe. Harnsanele npeactaBieHuss o Qurypax Ha IUIOCKOCTHU:
npsiMasi,  OTPE30K, Jyd4, Yyrojl, JIOMaHas, MHOIOYTOJbHUK, OKPYKHOCTb,  KpYT.
UeTbIlpexyroibHUK, MPSMOYIOJbHUK, KBaApaT. TpeyroibHUK, 6udbl  mMpey2onbHUKOS.
Ilpasunvhvie MHO20Y20IbHUKU.

N300paxeHne OCHOBHBIX reoMmerpuueckux o¢uryp. JnumHa orpeska, jomaHoW. Eaunuib
u3Mmepenust AuHbl. [locTpoeHue orpe3ka 3amaHHOM myuHBL. Bunel yrios. I'pagycHas mepa
yria. I3mepeHue 1 mocTpoeHue yIioB ¢ MOMOLIbI0 TPAHCIIOPTUPA.

[lepumerp wmHOroyronpHuKa. [loHaTHe TUIOMATU GUTYPHI; E€AMHHUIBI  H3MEPEHUS
wiomanu. [Tnomane npsimoyronbHuKa, kBagpara. [lpubnuxenHoe n3mepenue miomanu Guryp
Ha  KkieryaTtod  Oymare.  Pasnosenuxkue  ¢ueypsi.  Harnsanele  mpeAcTaBIeHUsS O
IPOCTPAHCTBEHHBIX (urypax: KyO, MNapamjenenunen, npusma, nupamuaa. IM3oOpaxkeHue
IPOCTPaHCTBEHHBIX DUryp. [lpumepsi ceyenuii.

Mnozoepannuxu. IIpasunvrbvie MHO20SPAHHUKU.

[Ipumepsl pa3BepTOK MHOTOTpaHHUKOB. [loHsTHe oO0Bema; emuHUIBI o0BemMa. OO0beM
NpsIMOYTOJIBHOTO Tapajienenurnena, kyoba. PemeHue npakTuyeckux 3ajgad ¢ MpPUMEHEHUEM
MPOCTEHIINX CBOMCTB (hUTyp.

Hcropust MaTeMaTUKH

Tosenenue yughp, o6yxe, uepoziugos 6 npoyecce cuema u pacnpeoeieHusi NPOOYKmos Ha
Jpesnem Brusxcnem Bocmoxe. Céazb ¢ Heonumuueckoii pegontoyueil.



Pootcoenue wecmuoecamepuunoii cucmemvl cuucienus. Ilosgnenue oecamuunou 3anucu
yycer.
Jpobu e Basunone, Ecunme, Pume. Omxpwvimue oecamuunvlx Opobeu. CmapunHbvie
cucmemvol mep. Jecamuunvie Opobu u mempuueckas cucmema mep. JI. Maenuyxuii.

Conep:xkanue Kypca MaTeMaTHKH B 6 Kiacce
HartypaJjibHble Ync/Ia 4 HYJIb
CaoilicTBa M NPU3HAKH JAeJIMMOCTH

CBOICTBO I€IMMOCTH CYyMMBI (pa3HocTH) Ha yucio. [Ipusnaku neaumoctu Ha 2, 3, 5, 9,
10. IIpusnaxu oeaumocmu na 4, 6, 8, 11. [oxazamenbcmeo npuznarxos oenumocmu. Pemienue
MPaKTUYECKUX 33/1a4 C IPUMEHEHUEM TPU3HAKOB JIETUMOCTH.

Pa3no:keHue ynciia HA NPOCThIe MHOKUTEIH
[TpocTbie U cocTaBHBIE YUCIIA, pewemo Ipamocghena.

Pa3noxxeHne HaTypallbHOTO YKCiIa HA MHOXKUTENH, Pa3I0KEHUE Ha TPOCThIE MHOXKUTEIH.
Konuuecmso oenumeneii uucna, aneopumm pasnodceHus YUCIA HA NPOCHMble MHOMCUMENU,
OCHOBHAsL Meopema apughmMemuxu.

JleJMTe/ 1M M KpaTHbIE

JlenuTenb U ero CBOMCTBA, OOLIUI IEIUTENh IBYX U Ooliee unces, HauOOIbIIUKA OOIIHiA
JIeNTUTeNh, B3aUMHO IIPOCTHIE YMCIIa, HaX0XKJIeHHe HanOoJbIero odmero aenurens. Kparnoe n
€ro CBOICTBa, o0llee KpaTHOE BYX U Oosiee yucell, HauMeHblee 00llee KpaTHOE, CIIOCOObI
HaXO0X/IEHNS HAUMEHBIIEro 001Ero KpaTHOro.

JApodu
OO0bIKHOBEHHBIE IPOOH
[TpuBenenue apodeii k 00memMy 3HamMmeHaTeno. CpaBHeHHE OOBIKHOBEHHBIX JIPOOEH.

CnoxxeHue © BBIYMTAHUE OOBIKHOBEHHBIX Jpo0Oeil. VYMHOXKEHHUE ©  JIeJICHUE

OOBIKHOBEHHBIX JAPOOCH.

Apudmernueckue JeMCTBUS CO CMEILIaHHBIMU JIPOOSIMHU.

Apudmernueckue IeHCTBUS C IPOOHBIMU YHCIAMHU.

Cnocobul payuoHanuzayuu bl4UCIeHUN U UX NPUMEHeHUe NPU 8bINOTHEHUU OetiCMEU.

JecsaiTuuHbIE IPOOH

IIpeobpa3zosanue 0bvikHOGEeHHBIX Opobell 8 decamuynble Opobu. Koneunvle u beckoneunvie
decsamuunvle OpooU.

OTHouleHne ABYX YK Ce

Macmra6 Ha rane u kapte. [Iponopuuu. CBoiicTBa mponopuuii, IpUMEeHEeHHEe MPONOPIMHA
Y OTHOILIEHUI IIPU PELIECHUN 3a/1a4.

JAunarpamMmbl

Cronbuarble M KpyroBble aAuarpamMMmbl. V3BnedyeHune wuHpOpManuM U3 JUarpamm.
Hzobpadsicenue ouazpamm no 4ucio8biM OaGHHbIM.

PanuonanbHbIe ynCIa

IHonoxxuTeNbHBIE M OTPHLATEIbHBIC YHCJIA

N3o0paxkenue urcen Ha YMCIOBOM (KOOpIUHATHOM) mipsiMoii. CpaBHeHUe unces. Moayinb
YlClla, T€OMETpUYECcKass MHTEpHpeTanuss MoAyis uucia. [[efcTBUS ¢ MOJOKUTEIbHBIMU U
OTPHUIIATEIILHBIMHU YHCJIaMi. MHOXECTBO IIEJIBIX YHCEI.

IlonsiTne 0 panMoOHAIBHOM 4ucae. [lepsuunoe npedcmasienue 0 MHOHICECMEE
payuonanvusix yucen. JIecTBUs ¢ palliOHATbHBIMU YHCIAMH.

Pelnenue TeKCTOBBIX 33124

3anauyu Ha Bce apuMeTHYecKUe 1eiCTBUSA

Pemenne TexkcToBBIX 33amau apudmMeTndeckuM crocodooM. Mcmonp3oBaHue TaOIHIl, CXeM,
YEPTEKEH, IPYTUX CPEJCTB MPEACTABICHUS JAHHBIX TIPH PEIICHUU 3a1a4H.

3agauyu HA YACTH, 101, IPOIEHTHI

Pemenne 3a1ay Ha HaXOXKJI€HUE YacTU YHCIa W YHCla M0 ero 4yactu. Pemenue 3aaay Ha
MPOLIEHTHI U A0JU. [[puMeHeHne nponopiuuii npu peieHuy 3aaau.



Jlornueckmue 3agauu

Pewenue nocuueckux 3a0au ¢ nomowwio epaghos, maobauy.

OcHOBHbIE MeTO/IbI PellleHUs] TEKCTOBBIX 3aJa4: apu(pMeTHIECKUi.

Harasinnasi reomerpust

B3zaummnoe pacnonodicenue 08yx npamulx, 08X OKPYHCHOCMEL, NPAMOU U OKPYIHCHOCTIU.

Harnsigaele npeacTraBieHus O IPOCTPAHCTBEHHBIX (QUrypax: map, chepa, KOHYC, HUIUHP.
N300pakeHre npocTpaHCTBEHHBIX (puryp. Ilpumepwt cevenuii. IlpumMepsl pa3BepTOK HMUIUHIPA
u konyca. Ilonstue o paBeHcTBe ¢uryp. LleHTpanbHas, oceBas U 3epKalbHAs CUMMETPHH.
N300parkeHre CUMMETPHYHBIX (UTYD.

Pemenue nmpakTu4yeckux 3agad ¢ IPUMEHEHHUEM IPOCTEHILINX CBOUCTB (QUTYD.

Hcropusi MaTeMaTHKH

Poowcoenue u pazeumue apugpmemurxu namypanvuvix uucen. HOK, HOJ[, npocmvie uucna.
Pewemo Spamocghena.

llosenenue Hyns u ompuyamenvHvix uucen 6 mamemamuxe opesHocmu. Ponw JJuoganma.
IHouemy (-1)(-1)=+1?

Ilpoou 6 Basunone, Eeunme, Pume. Omkpvimue Oecamuunvix Opobdei. CmapuHnHble
cucmemul mep. /lecamuunvle Opobu u mempuyeckas cucmema mep. JI. Maenuyxkuu

Coaep:xaHue Kypca MaTeMAaTHKH B 7 KJacce

Auredpa

Yuciaa

ToxnecTBeHHBbIE IPe0OPa30BAHUA

YucsioBble 1 OyKBEHHbIE BbIPAKECHUS

Bripaxkenue ¢ nepeMeHHo#. 3HaueHue BblpakeHUs. [loacTaHOBKa BBIpAXKEHUH BMECTO
MEPEMEHHBIX.

Lenbie BoIpaeHUs

Crenenb ¢ HaTypallbHBIM IOKa3aTeleM U ee cBoicTBa. [IpeoOpasoBaHusi BbIpaKeHUI,
COJIEpIKalINX CTENEHH C HaTypaJIbHbIM I10Ka3aTeNEM.

OpnouneHn, MHorowieH. JleilicTBUsT C OJHOWIEHAMH U MHOTOWIEHAMHU (CJIOXKEHHE,
BbIUWTAaHUE, YMHOXeHUe). POopMyibl COKpALlEHHOTO YMHOXEHHUS: PpPa3HOCTh KBaJpaToB,
KBaJpaT CyMMbl M pa3HOCTU. Pa3io)keHHMe MHOrodjeHa Ha MHOXHUTENW: BhIHECEHHE OOILero
MHOJKUTEINS 32 CKOOKH, 2PYNNUPOBKA, NpUMeHeHUue Qopmysl COKPAUeHHO20 YMHONCEHUS.

YpaBHeHus! M HEpABEHCTBA
PagencrBa
YucnoBoe paBeHCcTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBEeHCTBO C IEPEMEHHOM.
YpaBHeHus
[TonsiTvie ypaBHEHUs U KOpHS ypaBHEHUs. [Ipedcmagnenue o pasHoCUIbHOCU YPAGHEHULL.
JInneiiHoe ypaBHeHMe M er0 KOPHH
Pemenne nMHEWHBIX ypaBHEHUU. Jlunetinoe ypaenwenue c napamempom. Konuuecmeo
KOpHeU TUHetHo20 ypasHeHus. Pewenue nuneinvlx ypaguenuu ¢ napamempom.
JIpoOHO-panuoOHAJIbLHbIC YPABHEHUS
Pemenue npocreldmmx ApoOHO-IMHENHBIX YpaBHEHUI.
Cucrembl ypaBHeHUH
VpaBHeHHE C JByMs NEpeMEHHbIMH. JIMHEHOE ypaBHEHHME C JBYMs IE€PEMEHHBIMH.
Ipsmas kax epaguueckas unmepnpemayus IUHEUHO20 YPAGHEHUS C 08YMs NEPEMEHHBIMU.
ITonsiTne cucTteMbl ypaBHeHH. PellieHne cucteMbl ypaBHEHUH.
Metoapl pemeHusi CUCTeM JIMHEHHBIX YpaBHEHUH ¢ JBYMsI MEPEMEHHBIMH: epaguuecKutl
Memoo, Memoo CNOHCeHUsl, METO]T TIOJICTAHOBKHU.
Cucmembl TUHELHBIX YPABHEHULL C NAPAMEMPOM.
DOyHKIUHA
IHonsaTue pynkuuu
JlekapToBbl ~ KOOpJIMHAThl Ha IUIOCKOCTH. DOpMUpOBaHHWE TMPEICTaBICHUNH O
METaINpeIMETHOM MOHATUU «KOOpAMHATHI». CrocoObl 3anaHus (YHKIMA: aHATUTUYECKHH,



rpaduueckuit, TabanmuHblid. ['padux ¢pynkuuu. Ipumepsr GyHKINi, MOTydaeMbIX B IpoLecce
WCCIICIOBAHHS PA3IMYHBIX PEabHBIX MPOIECCOB M pEIICHUs 3aaad. 3HauyeHHe (YHKIHU B
TOYKE.
Jluneitnass pyHKIIUSA
CpoiictBa u rpaduk UHEHHONW GYHKIMU. YTIOBOW KOXPPHUIMEHT MPSMOU.
Pacnonoxxenue rpadpuka TMHEHHONW QYHKIIMH B 3aBUCUMOCTH OT €€ yIJIOBOro Kod(hduimenra
U cBOOOMHOTO wiieHa. Haxoowoenue Kodgh@uyuenmos nuHeuHoU @QYHKYuU no 3a0aHHbIM
VCA0BUAM. NPOXOJNCOeHUe NpsAMOl uepe3 08¢ MOUKU C 3A0AHHLIMU KOOPOUHAMAMU,
NPOX0dHCOeHUe NPAMOU Yepe3 OaHHYI0 MOYKY U NAPALLebHOU OAHHOU NPSIMOUL.
KBagparuunas pyHkums
CoiicTBa u rpaduk kBagpatuuHoi pyHKIMH (Tapadoina).
Pemmenne TekcTOBLIX 33124
3agauu Ha Bce apupMeTHUYECKHUE AeiicTBUS
Pernrenue TeKCTOBBIX 331a4 apuPMETHIECKUM cITocoO0M. Vcronp30BaHue TaOIHIL, CXEM,
YepTEkKeH, APYTruX CPEACTB MPEACTABICHHS JAHHBIX IPU PEIICHUH 3a/1a4H.
3aiayu HA IBUKeHH e, Pa00Ty M MOKYNKHU
AHanm3 BO3MOXHBIX CHTyalluii B3AUMHOTO PACIIOJIOKEHUSI 0OBEKTOB MIPU MX JIBUKCHHUH,
COOTHOIIICHUSI 00bEMOB BBITOJIHAEMBIX pa0OT IPH COBMECTHOM padoTe.
3ajgauM Ha YaCTH, 10JIM, POLEHTHI
Penrenue 3a1a4 Ha HaXOXKJICHUE YaCTH YMCIIA U YUCIIA 1O ero YacTu. PerneHue 3a1a4y Ha
NPOIEHTHI U 10JU. [IprMeHeHne mponopIyii My PeIIeHNH 3a/1a4.
Jlormueckue 3agaun
Pemenune nmormueckux 3agad. Peuwenue n1o2uyeckux 3a0ay ¢ NOMowbio epagos, mabauy.
OcHOBHbIE MeTO/IbI pelleHHs] TEKCTOBBIX 3a/a4y: apuMETHUCCKHH, anreOpandecKuid,

nepedop BapuaHTOB. [lepsuunvie npedcmasnenus 0 opyaux
Memooax peuteHus 3a0au (ceomempuyeckue u epaguieckue memoonl).
CTaTHCTHKA U TeopHs BEePOSITHOCTEMH
CraTrucruka

TabmuuHoe u rpaduyeckoe mpeacraBieHne AaHHBIX. OnucaTeabHBIE CTaTHCTUYECKHE
IIOKa3aTeNy 4YHCJIOBBIX HAOOpOB: cpedaHee apu(MeTHYecKoe, MedudaHa, HauOoJbllee u
HauMEHbIIlee 3HaueHWs. Mepsl pacceMBaHUs: pasMax, oucnepcus u CmaHoapmHoe
OMKIOHEHUe.

Hcropus maTteMaTHKH

3apoorcoenue ancebpvi 6 Hedpax apugpmemuxu. An-Xopesmu. Poowcoenue OykeenHoll
cumeonuru. I1. @epma, ©. Buem, P. /[exapm.

Tlosenenue epaghuxos gyHxyuii.

I'eomerpus

I'eomerpuueckue Gpurypsl

Durypsl B reoMeTpHU M B OKPYKaloLeM Mupe

['eomerpuueckas ¢urypa. @opMupoBaHUe MPEICTaBICHUH O METAlpPeIMETHOM IOHSATUU
«hurypay.

Touka, MuHUSA, OTPE30K, IpsAMasd, JIyd, JIOMaHasl, IUIOCKOCTb, YroJl, OUCCeKTpHca yria u ee
CBOMCTBA, BUJIbI YIJIOB.

MHOroyroJibHuKu

Tpeyronsuuku. BeicoTta, Menuana, ouccextpuca. PaBHoOeApEHHBII TPEyroJbHUK, €ro

CBOMCTBAa M INpPU3HAKU. PaBHOCTOPOHHMII TpeyrojbHHK. [IpSAMOYroybHBIA, OCTPOYIOJBHBIMH,
TYIOYTOJIbHBIN TPEYrOJIbHUKU. BHENIHUE yIIbl TPEYroJIbHUKA. HepaBeHCTBO TPEyrojabHUKA.

OTHowmeHust

PasencrBo puryp

CBoiiCcTBa paBHBIX TPEYrOJBHUKOB. [ [p3HaKku paBeHCTBa TPEYTOJIBbHUKOB.

IHapaniaeJbHOCTh NPAMBIX



[Tpu3Haku ¥ CBOWMCTBA MapaUIeNbHBIX MPIMBIX. AKcuoma napaiienrvHocmu Eexauoa.

IlepnieHauKyAsIpHbIE IPAMBbIE

IIpssimoint yrour. Ilepnenaukyisp k npsamoi. HakinonHas, npoexuus.

HN3mepeHusi M BBIYUCICHHUS

Beanunnbl

[Tousitue Benuuunsbl. JnunHa. M3mepenue ninuubl. Equnuibel u3amepenus JuiuHbl. BennunnHa
yriaa. I'pagycHas mepa yria.

HN3mepeHusi M BIYUCICHHUS

NHcTpyMeHTBI [UIsi U3MEPEHUN M TMOCTPOCHMM; M3MEPEHUE W BBIYUCIICHUE YIJIOB, JIUH
(paccrosiHuUiA).

Paccrosinust

PaccTosiHue oT TOUKH 10 IpsAMOiL. Paccmosinue medncoy guaypamu.

I'eomeTpuueckue nocTpoeHnst

['eomeTpryeckue NOCTPOSHUS AJIsl WILTIOCTPALIMU CBOMCTB Fr€OMETPUUECKHUX (DUTYD.

WHCTpyMEHTBl Ui [OCTPOCHMM: LMPKYJb, JHMHEWKa, YrolbHUK. [Ipocmeuiuiue

HOCMpOeHUs. YUPKYJeM U JUHEUKOU. NOCMpoeHue Ouccekmpucsl yaid, NepneHoOUuKyIapa K
NPAMOU, Y2id, pA8HO20 OAHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mMpem CHMOPOHAM, 08YM CHOPOHAM U Y2y MedcOy HUMU,
cmopone u 08yM NPULEHCAUUM K Hell YeTaM.

HcTopust MaTeMaTHKH

Bosnuknoeenue mamemamuxu Kax Hayku, omanvl ee pazsumus. (OcHOGHble pazoensi
Mamemamuxu. Bvidaowuecs mamemamukuy u ux 6K1do 8 passumue HayKu.

«Hauana» Eexnuoa. JI Diinep, H.U.Jlobauesckuii. Ucmopus namozo nocmynama.

DJIeMeHThI TEOPUHM MHOKECTB M MATEMATHY€CKOM JIOTHKH

DJ1eMeHTBhI JIOTUKH

Onpenenenne. YTBepxkaeHus. AKCMOMBI U TeopeMbl. JlokazarenbcTBo. [loka3arenbcTBO OT
npotuBHoro. Teopema, oOpartHas manHoi. [Ipumep u KoHTIpPUMED.

Conep:xkaHue Kypca MaTeMaTHKH B 8 Ki1acce
Anredpa
Yucaa
PanuonaJibHbIE YHCJIA
MHoxecTBO palMoOHaNbHBIX uuncen. CpaBHEHHME palUOHANBHBIX 4yucen. JledcTtBus c
palMOHATIBHBIMU YUCIaMU. [Ipedcmagnenue payuoHanbHo2o Yucia 0ecamuyHou Opoobsio.
HppanuoHajbHble YHCIA
[TonsTHe mppaumoHagbHOrO ymucia. Pacmo3HaBaHue MppannoHaIbHBIX yucel. [Ipumepst
JIOKa3aTeiabcTB B anredpe. VppalnmoHaIbHOCTh YHCIIA \%P [IpumeHeHne B TeOMETpPUH.
Cpasnenue uppayuonanvHulx yucen. MHoocecmeo OelicmeumenbHbix Yucei.
JIpo0HO-palioOHA/IbHBIE BHIPAKEHHS
Crenenp c nenslM mnokasareneM. [IpeoOpazoBaHue IpOOHO-TMHEHHBIX BBIPAXKEHUN:
CIOKE€HUE, YyMHOXEHHUe, JelieHue. Aneebpauueckas Opobwb. [lonycmumvle  3HAYEHUS
nepemenHvix 6 OpobHOpayuoHanbHvlx ebipaxcenusx. Coxkpawenue aneebpauieckux Opooell.
Ilpusedenue ancebpauveckux opobeu k oowemy 3namenamenio. /leiicmeus ¢ anreebpauieckumu
OpobsAMU: CNOJCEHUe, BblUUMAaHUe, YMHOJCEHUe, OeleHUe, 036e0eHUe 8 CINeNneHb.
IIpeobpazosanue gvipasiceHutl, COOEPHCAUUX 3HAK MOOYIIA.
KBanpaTHbie kopHn
ApudmeTnueckuii  KBaapaTHBI KOPEHb. [IpeoGpa3zoBanue BBIPAKECHH,
coJiepKalX KBaJpaTHbIE KOPHHU: YMHOXKEHUE, JieNICHHE, BEBIHECEHUE MHOXHTENS U3-T10/1 3HaKa
KODHSI, BHeceHue MHOMCUMeNs N00 3HAK KOPHSL.
YpaBHeHUs M HEPABEHCTBA
YpaBHeHus



Ilpeocmaenenue o pasnocunvHocmu ypasvenuu. Obaacmb onpeoeneHus YpagHeHuUs:
(0obnacmv 0OnyCmMuUMbIX 3HAUEeHUL NePeMeHHOl).
JIuneiiHOe ypaBHeHHE H €ro KOPHH
Pewenue nuneunvlx ypasHenuti ¢ napamempom.
KBaapaTHoe ypaBHeHHE H €r0 KOPHH
KBanparuble ypaBHeHusa. Hemonnble kBagpaTHble YypaBHEHHs. JMCKpUMUHAHT
KBaJpaTHOrO ypaBHeHHA. DPopMmyna KOpHEH KBaJgpaTHOrO ypaBHeHHA. [eopema Buema.
Teopema, obpamnas meopeme Buema. PemeHue KBagpaTHBIX YpaBHEHUM: HCIIOIb30BaHHE
bopMyIBI IS HAXOXKIECHUS KOPHEH, n0000p KOpHell ¢ UCNOIb308aHuemM meopemsl Buema.
Konuuecmeo kopueil ke6adpamno2o YpasHeHus 8 3a8UCUMOCHU OM €20 OUCKPUMUHAHMA.
Ypasuenus, ceooumvle k keadpamuuvim.
JApoOHo-pannoHaJIbHbIE YPABHEHUS
Pewenue 0pobHo-payuonanbHuiX ypagHeHu.
Memo0wbl pewienus ypaBHEHUN: METOIbI PABHOCUIIBHBIX IIPE0Opa3oBaHuit
HepaBencrBa
Uucnossie HepaBeHCTBA. CBONCTBA YMCIIOBBIX HepaBeHCTB. [IpoBepka crpaBeyinBOCTH
HEPABEHCTB IPH 33/IaHHBIX 3HAYCHUSIX MTEPEMCHHBIX.
HepaBenctBo ¢ mnepemenHoi. Ctporue u HecTporue HepaBeHCTBa. Oobrnacmes
onpeoeneHusi HepageHcmaa (001acmob OONYCIMUMBIX 3HAYEHUL NePeMEHHOLL).
Perennie TMHEHHBIX HEPABEHCTB.
CucremMbl HEPABEHCTB
CucreMbl HEPABEHCTB C OJHON MEepeMeHHOU. PelieHue TUHEHHBIX CUCTEM HEPABEHCTB C
OJIHOU mepeMeHHOU. M300pakeHne perieHuss CUCTEMbl HEPAaBEHCTB HAa YHMCIOBOHM MPSMOM.
3anuch pelieHus CUCTEMbl HEPABEHCTB.
DOyHKIUHA
OOpaTHasi NPONOPUMOHATBHOCTH
CaoticTBa QyHKINH Y= % lNunepOomna.
I'pagpuxu pynkuyui
I'pagdux ynxyuu y:\/x_
Pelnenue TeKCTOBBIX 3a1a4
3agauu Ha IBUKEHUE, PA0OTY U MOKYNKH
AHann3 BO3MOXHBIX CUTYallMid B3aUMHOTO PACIIONOKEHHs] 00BEKTOB MPH UX ABMKEHUH,
COOTHOLLIEHUSI 00BEMOB BBIIIOJHAEMBIX Pa0OT IIPU COBMECTHON paboTe.
3agayu HA YACTH, 101, POIEHTHI
Pemenne 3a1a4 Ha HAXOXKACHUE YAaCTH YHCIIA U YMCIIA TI0 €ro YacTu. Pemenne 3aqay Ha
MPOLEHTHI U Aonu. [IpuMeHeHne mponopiuil npy peneHn  3a1ay.
Jlornueckue 3agauu
Pemmenne noruveckux 3anad. PeuieHue 1oeuieckux 3a0ay ¢ nomowsio epagos, maobauy.
OcHOBHBIE METObI pPelleHHs] TEKCTOBBIX 3a/a4: apuPMETHUCCKUN, aNreOpanvecKui,
nepebop BapUaHTOB.
CTaTHCTHKA U TeOpHs BEePOSITHOCTEMH
Crarucruka
Tabmuunoe u rpaduyeckoe TNPEICTABICHUE ITaHHBIX, CTOJIOYAaThle U KPYroBbIE
quarpamMmbl, rpaduky, MPpUMEHEHHE AuarpaMM U TpadUKOB AJs OMUCAHUS 3aBUCHMOCTEN
peaTbHBIX BEJIMYHH, U3BJICUeHNE HHPOPMAITUU U3 TaOJIHII, TUarpaMM U rpadukos.
DJieMeHThI TEOPHU MHOKECTB M MATEMATHYECKOI JTOTMKH
MHo:kecTBa U OTHOIIEHUSI MEKIY HUMU
MHOXECTBO, Xapakmepucmuieckoe C80UCME0 MHOMICeCmed, IEMEHT MHOKECTBA,
nycmoe,  KOHeuHoe,  OeckoHeunoe  Muoxcecmeo.  IlonmHOxecTBo.  OTHOIIEHUE
MIPUHA]JISKHOCTH, BKIIFOUEHUS, PABEHCTBA.
DJeMeHTBl MHOXKECTBA, CIOCOOBI 3a/IaHUS MHOXECTB, PACHO3HABAHUE NOOMHONCECME U
9/1eMEHMO8 NOOMHOINCECTE C UCNONIL30BAHUEM KPY208 Diiiepa.



Onepanuu HaJl MHOKeCTBAMM

[lepeceuenrie U 0OBEAMHEHHE MHOXKECTB. PazHocmb MHO#CECm8, OONOIHEHUe MHOMCECmEd.
Humepnpemayus onepayuii HA0 MHOINCECMBAMU C NOMOWBIO KpY20os Jiiiepa.

HUcTopusi MaTeMaTHKHU

beckoneunocmv muodxcecmea npocmuvix uucen. Hucia u onunvl ompeskos. Payuonanvhvie
yucna. Ilompebnocms 8 UppayUuOHAILHBIX YUCTAX.

I'eomerpus

I'eomeTpuueckue purypni

@Durypsl B reoOMeTpHHU U B OKPY:Kal0IeM MUpe

MHOroyrojibHUKH.

OceBast cummerpusi reomeTpudeckux (uryp. LleHTpaibHas CUMMETpPHUS T€OMETPUUYCCKUX
duryp.

MHOroyroJibHUKH

MHOroyroipbHUK, €ro OJJIEMEHTHI U €ro cBoWcTBa. Pacmo3HaBaHue  HEKOTOPBIX
MHOT'OYTI'OJIbHUKOB. Bvinykivle u HegblnyKivle MHO20)20IbHUKU.

YeThlpexyroJbHUKH. [TapannenorpamM,  pomO, MNPSAMOYTOJbHUK, KBaJIpar,

Tpamenus, paBHOOeapeHHas Tparneuus. CBOWCTBA W TPHU3HAKK Mapajuiejorpamma,

pomOa, MpsMOYToJIbHUKA, KBaapaTa. CpelHss JUHHS TPEYroJbHUKA.

OKpYyKHOCTb, KPYI

OKpy>KHOCTb, KpYI, HMX OJEMEHTHl U CBOICTBa; IEHTpajbHble U BIHCAHHBIC YIJIBL.
KacarenbHast u cexywas K OKpYKHOCTHU, ux ceoiicmea. BriyicaHHbIE U ONMCAaHHBIE OKPYKHOCTHU
JUTSL TPEYTOJIbHUKOB, Yemblpex)y20ibHUKOS.

OTHoIeHUs

MMapanuenbHOCTh NPAMBIX. Teopema Paneca.

IlepnenauKyasipHble NPsIMbIE

CepenuHHBIN EPHIEHAUKYISP K 0Tpe3Ky. Cgolicmea u npusHaxy nepneHoOUKyIApHOCMU.

Ilooooue

Ilponopyuonanvnvie ompesxku, nooodue ¢ueyp. Ilooobnvlie mpeyeonvuuxu. Ilpusnaxu
noooodus.

B3anmMHoe pacnosio:keHue psiMON U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus u BbIYMCICHUS

Beanunnbl

[TonsiTve o myomanu TUIOCKOW (GUTypHl U ee cBoicTBax. M3mepenue miomianei. EauHUIb!
W3MEPEHHUS TUIONIA/IN.

HN3mepeHus u BbIYMCIEHUS

WucTpyMeHTHI sl u3MepeHuid mnomazeil. Tpuronomerpudeckue (yHKIIMH OCTPOrO Yria B
IPSIMOYTOJIBHOM TpeyrosibHuke. DopMynbl IUIomaaM TpeyroibHUKaA, NapauieJorpaMMa U €ro
yacTHBIX BUJI0B. CpaBHEHHUE U BeIYHMCIIeHUE Tuiommaeii. Teopema [Tudaropa.

I'eomeTpuueckue nocTpoeHust

enenue ompesxa 8 0aHHOM OMHOUWEHUL.

I'eomeTpuueckne npeodpazoBaHus

IIpeoOpa3oBanus

[Tonstue peoOpa3oBaHusl. [Ipencrasnenue 0 MeTarpeaMeTHOM TOHSATUU
«tpeobpazoBanue». [lodoobue.

JABuKeHust

OceBas ¥ LIGCHTpaJIbHAsE CHMMETPUS.

Hcropust MaTeMaTUKH

Om 3emnedenus x ceomempuu. Ilugacop u eco wkona. Danec, Apxumeo. Ilrnamon u
Apucmomens.

3onomoe ceuenue. [llxona I[lugacopa

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCTIU OKPYHCAIOWE20 MUPQ.



Mamemamuxa 6 pazsumuu Poccuu: Ilemp I, wikona mamemamuueckux u Hagueaykux Hayx,
pazeumue poccutickoeo ¢noma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowiu.
DJieMeHThI TEOPUHM MHOKECTB M MATEMATUYECKOM JIOTUKH

BreickasbiBaHus

VICTUHHOCTD U JIOKHOCTb BbICKa3bIBaHUsL. CodwcHbie u npocmule gvlckasvieanus. Onepayuu
HAO BbICKA3bIBAHUAMU C UCNONIb308AHUEM JNO2UYECKUX C8A30K: U, Ulu, He. YclosHvle
BbLCKA3bIBAHUS (UMNIUKAYUL).

Conep:xkanue Kypca MaTeMaTuKH B 9 kiacce

Auredpa

Yucaa

Henabie BoIpaxeHust

Ksaopammuuiii mpexunen, paznosicenue K8aOpamuHo2o mpexuiena Ha MHONCUMEU.

YpaBHeHus1 M HepaBEeHCTBA

YpaBHeHus

KBaapaTHoe ypaBHeHHE U €r0 KOPHH

Pemennie kBaapaTHBIX YpaBHEHUN: 2epagpuueckutl Memoo peuileHus, pasiodiceHue Ha
mHodxcumenu. buxeadpammnvie ypasnenus. ¥Ypasuenus, ceooumvie K TUHEUHBIM U KEAOPAMHBIM.

Keaopammuvie ypasnenus c napamempom.

JIpoOHO-panuoOHAIbHbIE YPABHEHUS

Memoowbl pewienus ypaBHEHUI: METOABl PAaBHOCUIILHBIX MPeoOpa3oBaHuil, METO/ 3aMEHbI
NEepeMEeHHOH, Tpadudeckuid Metrona. Hcnonvzosanue ceolicme @yHKyulli npu  peuleHuu
VpaeHeHull.

Ipocmetiwue uppayuonanvhvle ypasuenus suoa | f(x) = a, \/ flx)= \/ gx). .

Vpasnenus suoa x™ = a.Ypasuenust 6 yenvix uuciax.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ AByms nepeMeHHbIMU. [IoHSTHE cHCTEMBI ypaBHEHHU. PeleHne cucrtemsl
YpPaBHEHUU.

MeTtoapl pelieHusi CHCTEM YpPaBHEHUH C JByMs IMEPEMEHHBIMH: epaghuueckuii mMemoo,
Memoo CLodHCeHUs:, METO/T TIOICTAHOBKHU.

Cucmembvl TUHEUHbIX YPAGHEHULL C NAPAMEMPOM.

HepagencrBa

Keaopamnoe nepasencmeo u ezco pewienus. Pewenue keadpammuvix HepageHcma:

UCNONIL30B8AHUE CBOLICNE U 2paghuKa K8AOpamudHou QYHKYUU, Memoo UHmepeaios. 3anucsy
peutenus Keaopammno20 HepaseHCcmaa.

Pewenue yenvix u OpodHO-payuoHaIbHLIX HEPABEHCNE MEMOOOM UHMEPBAILO8.

Cucrembl HepaBeHCTB

Pemenue xeadpammwvix cuicTeM HEpaBEHCTB ¢ OJIHOM nepeMeHHOH. M300paxenne penieHus
CUCTEMbI HEPAaBEHCTB Ha YHCIIOBOM MPSIMOM. 3alluCh PELICHUS] CHCTEMbI HEPaBEHCTB.

DOyHKIUH

IHousitne pyHkumuu

JlekapToBbl  KOOpAMHATBl Ha  IUIOCKOCTH. POpMHpOBaHHME  MpPEICTaBICHUH O
METaNnpeMETHOM MOHATHH «KOOpAMHATBD». [Ipumepbl QyHKIUH, MOIydaeMbIX B IpoOLEcce
UCCIIEIOBAaHMsl Pa3IMYHBIX PeabHBIX MPOIECCOB M pelleHUs 3aj1ad. 3HayeHue (yHKIHUU B
touke. CBoMcTBa (PyHKIIMIA: 007aCTh ONpeAeeHusl, MHOKECTBO 3HAUE€HUH, HYJIU, TIPOMEKYTKHU
3HAKOIMOCTOSIHCTBA, YeMmHOCMb/HeuemHocmy, TIPOMEXKYTKH BO3pacTaHUs M yObIBaHMUS,
HanOoJbIlIee U HauMEeHbIee 3HaueHus. MccnenoBanue GyHKINH 1O ee Tpaduky.

Ilpeocmasnenue 06 acumnmomax.

Henpepvienocmo ¢hynxyuu. Kycouno 3adannvie oynkyuu.

KBaaparuunas pynkums

CgoiicTBa rpaduk KBaJpaTUIHOMN byHKIMHA (mapaboura).




Ilocmpoenue epaguxa keaopamuunou @yukyuu no moykam. HaxoxneHue Hyneil
KBaJPaTUYHOW (DYHKIMH, MHOdMICECmea 3HAYeHUll, HNPOMENCYMKO8 3HAKONOCMOSHCMEA,
NPOMENCYMKOE MOHOMOHHOCHU.

TIpaguxu pyuxkyuin. Ilpeobpaszosanue cpaguxa ¢Gynkyuu y = f (X) ons nocmpoenus
epapuxos pynxyuii euoay = af (kx + b) + ¢

I'paghuxu pynxyui y = a + L,y = Vxy = |x|

x+b
IHocienoBaTe ILHOCTH M POTPECCHH
YucnoBasg OCJIEI0BATEIHHOCTD. [Tpumepsl YHCJIOBBIX OCJIEIOBATEILHOCTEN.

beckoneunble mocnenoBaTenbHOCTUH. ApudMmeTHueckas TMporpeccus ¢ €€  CBOMWCTBa.
['eomerpuueckast mporpeccus. Dopmyra obwe20 uieHa U CYMMbl N NEPEbIX YNEeHO8
apugpmemuueckot u  ceomempuueckoni  npoepeccuti. Cxooawascs — 2eomempuieckas
npozpeccusi.

Pemenne TeKCTOBBIX 32124

3agauu Ha IBUKeHUE, PA0GOTY U MOKYNKH

AHann3 BO3MOXXHBIX CHUTyallMii B3aUMHOTO PACIOJIOKEHUS OOBEKTOB MPH HMX JBUKCHHH,
COOTHOILIEHUSI 00bEMOB BBITOIHAEMBIX pabOT IPH COBMECTHOM padoTe.

3aga4u HA YACTH, 101, IPOIEHTHI

Pemenne 3amay Ha HaxOXKJIEHHE YacTH YMCIIAa W YHCIA MO €ro 4yacTu. PemeHuwe 3amad Ha
pOLEHTHI U aonu. [IpuMeneHne mponopiuil npy peneHn  3aay.

OcHOBHbIE MeTOJbl pelleHus] TeKCTOBBIX 3aJa4: anreOpanyueckuii, mepedop BapHUaHTOB.
Ilepsuunvle npeocmasnenus o Opy2ux Mmemooax peuleHus 3aoay (ceomempudeckue U
epaguueckue memooni).

CraTucTHKa ¥ TeOpHUs BEPOATHOCTEH

Crarucruka

CrnyuaiiHas uW3MEHYHBOCTh. M3MEHUYMBOCTH TMpH u3MepeHusx. Pewarowue npasuia.
3axonomepHOCMU 8 USMEHUUBLIX BEIUUUHAX.

Cay4aiinbie coObITHS

CnyvaiiHple OMBITH (9KCIIEPUMEHTHI), JJIEMEHTApHBbIE CIydailHble COOBITHS (HMCXOJBI).
BepostHoctu  asneMeHTapHbIX CcOOBITUH. CoOOBITHS B CIYYalHBIX JKCHEPUMEHTaX U
0JIAarONPUATCTBYIONINE dJIEMEHTApHBIE COOBITHA. BeposiTHOCTH ciydyalHBIX COOBITHNA. OTBITHI
C PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU. Kiaccuueckre BEpOSTHOCTHBIE OMBITHI C
WCIIOJIb30BAaHUEM MOHET, KYOUKOB. [Ipedcmasnenue cobvlmuii ¢ nomowwio ouazpamm Jiiepa.
Ilpomueononoscrvie cobvimus, oO0veduneHue u nepeceyeHue cobvimuil. Ilpasuno crnoxcenus
seposmuocmeti. Cnyuaiinwiti  vloop. I[lpedcmasnenue dxcnepumenma 6 6ude oOepesa.
Hezasucumvie  cobvimus. Ymnooicenue  geposmmnocmeii  Hezasucumvix  coObImMUIl.
Ilocnedosamenvhvie nesasucumvle ucnvimanus. llpeacraBieHue 0 HE3aBUCUMBIX COOBITHSX B
JKU3HU.

Dnemenmovl KOMOUHAMOPUKU

Ilpasuno ymnooicenus, nepecmanogxu, gpaxmopuan ducina. Couemanus u 4uUcio coyemanui.
@opmyna uucna cowemanuu. ITpeyeonvnux Ilackans. Onvimul ¢ OOAbWUM — YUCTIOM
PABHOBO3MOIICHBIX  INEeMEHMAPHBIX cobbimuil. Buvluucnenue eeposmuocmeti 6 Onvlmax c
npumeHenuem KomMounamopHvlx gopmyn. Hcneimanus Bepuynnu. Yenex u  ueyoaua.
Beposamuocmu cobvimuii 6 cepuu ucnoimanuti bepnynnu.

Cnyuaiinvle genuyunsl

3naxomemeo co CAyyanuHbIMU EIUYUHAMU HA NPUMEPAX KOHEUHbIX OUCKPEMHbIX CYUAUHbIX
eenuuuH.  Pacnpedenenue  eeposmnocmeiu. Mamemamuueckoe — oxcudanue.  Ceoticmea
mMamemamuyeckoeo — odxcudanusa. Ilonamue o 3axkone  Oonvwiux  yucen.  Hsmepenue
eeposimnocmell. [lpumenenue 3aKoHa OONLWUX UYUCEl 6 COYUONO2UY, CMPAXOBAHUU, 8
30pasooxpanenuu, obecneuenuy 6€30NacCHOCMU HaceleHUs 8 Ype3sblUatblx CUMYayUsx.

Hcropust MaTeMaTUKH

Hcmopus eéonpoca o naxodcoeHuu opmyn KopHell aneeOpauyeckux ypasHeHull cmeneHell,
oonvuux yvemoipex. H. Tapmanws, /[oc. Kapoano, H X. Abenw, D. ['anya.



3aoaua Jleonapoo Iluzanckoeo (@ubonauuu) o xpoauxax, wucia Oubonauuu. 3adaua o
waxmamuou oocke. Cxo0umMocms 2e0Mempuieckoti npocpeccuu.

Hcmoxu meopuu éepossmuocmeii: cmpaxogoe oeno, azapmusie uepul. I1. epma, b.1lackany,
A. Bepnynnu, A.H.Koamoeopos.

Ponv poccuiickux yuenvix 6 passumuu mamemamuxu: JI. Oinep. H.U. Jlobauesckuil,
11.J1.Yeoviwes, C. Kosanesckas, A.H. Koamozopos.

I'eomerpus

I'eomeTpuueckue purypni

MHOroyroJbHUKH

[TpaBuiIbHBIE MHOTOYTOJIbHUKH.

@Durypsl B reoOMeTPpMHU U B OKPY:Kal0leM MUpe

Kpyr.

OKpyKXHOCTb, KPyT

Brircannbie 1 onyMcaHHbIe OKPYKHOCTU JJIS NPABUNbHBIX MHO20Y20/IbHUKOS.

I'eomeTpnueckue Gurypsl B npocTpaHcTBe (00beMHbIE TeJa)

MHnozoepannuk u e2o 2nemenmsl. Hazeanus MHO202pAHHUKOS8 C pA3HbIM NOJONCEHUEM U
Konuwecmeom epareti. 1lepBuyHbIC NPEICTABIECHUS O IUpaMUJIE, TapalIeNeuIee, IPU3ME,
cdepe, mape, HUIKHAPE, KOHYCE, UX dJIEMEHTaX U MPOCTEUIINX CBONCTBAX.

HN3mepeHus u BbIYMCIEHUS

Beanunnbl

[IpencraBienue 06 oO6veme u ero cBoiicTBax. M3mepenne obdbvema. EquHUIBI H3MepeHus
00BEMOB.

HN3mepeHus u BbIYMCIEHUS

Tpueconomempuueckue gyukyuy mynozo yaia.

Bpruucnenue 351€MEHTOB TPEYTrOJIbBHUKOB C HCIOJB30BAaHUEM TPUTOHOMETPUUECKHUX
COOTHOIIEHUN. POPMYJIBI JUTMHBI OKPYKHOCTH U IUIOIIAU Kpyra. Teopema cunycos. Teopema
KOCUHYCO8.

Paccrosinus

Paccrosinne Mexy 1ByMsl TOUKaMH.

I'eomeTpuyeckne npeodpazoBaHusi

JBuKeHUst

Tlosopom u napannenvusiii nepenoc. Kombunayuu 08udxicenuti Ha n10CKOCMuU U UX COUCM8d.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTue BekTOpa, ACUCTBUS HAJ BEKTOpPaMH, HCIIOJIB30BAaHHWE BEKTOPOB B (hU3UKE,
Paznodxcene 6eKmopa Ha COCmasianuue, CKaiapHoe npousseoeHue.

Koopaunarsi

OCHOBHBIE IOHSATHUS, KOOPOUHANMbL 8EKMOPA, paccmosnue mexcoy moukamu. Koopounamot
cepedunsl ompeska. Ypaguenus gueyp.

Ilpumenenue 6exkmopog u KOOpOUHaAm 05 peueHuss NPOCMeNUUx 2eoMempuyecKux 3a0ay.

HUcTopusi MaTeMaTUKHU

Tosenenue memooa KoopouHam, no360AOUE20 NEPesoOUms 2eomempuieckue 00beKmol
Ha a3vik aneeopwl. P. [lexapm, I1. @epma. [lpumepol pazniuunvlx cucmem KoOpOUHam.

Acmponomus u ceomempus. Ymo u kax ysnamu Anaxcazop, Ipamocgen u Apucmapx o
paszmepax Jlynol, 3emnu u Connya. Paccmosinua om 3emau 0o Jlynet u Connya. Msmepenue
paccmosanus om 3emau 0o Mapca.

Ilocmpoenue npasunvHblx MmHO20y20MbHUKOS. Tpucekyus yena. Keadpamypa kpyea.
Yosoenue kyba. Ucmopus uucna w.

3. TEMATUYECKOE IINTAHUPOBAHUE IO MATEMATHUKE

Pa3nea \ Tema \ Kosan4yecTBo 4yacos

MaremaTuka 5 KJiaacc




I'nasa 1. JIunuu (94)

1.1 Pa3Hoo0pasHblii MUp JTUHUT 2
1.2 [TpeobpazoBanue BbIpaKeHHI 2
1.3 YpaBHEHMS C OJHON IEPEMEHHOM 2
14 CTaTuCcTHYECKUE XapaKTePUCTUKHI 2

O0630pHBII ypok no TeMe. Kontpoiib 1

I'naBa 2. Hatypajabuble yncia (12 4)

2.1 Kax 3anuchIBaOT U YUTAKOT YKCIIA 2
2.2 HatypanbHblii psin 3
2.3 OKpyTJIeHHE HaTypaJIbHBIX YHCEIl 2
24 KomOuHaTopHbIe 3a1aun 3

O606menne u cucremaruzanus. Kontpoasb 2

I'maBa 3. /leiicTBus ¢ HATYpPaJbHBIMHU YncIaMu (21 )

3.1 Cl10:)X€HUe U BBIUUTAHNE 3
3.2 YMHOXEHUE U JCJICHNE 4
3.3 ITopsiioK 1eWCTBUI 6 BBIUUCICHUSAX 4
3.4 Crenenp yncna 3
3.5 3ajaun Ha JBUKEHUE 4

O6o06menue u cucreMarusaius. KoHTposb 2

I'nasa 4. UcnoJsib30BaHue CBOMCTB JAeiicTBHII PU BbiuncaeHusax (10 1)

4.1 CBOIICTBA CIIOKEHUS U YMHOXKECHHS 2
4.2 PacripeienurennbHOE CBOKCTBO 3
4.3 Pemenue 3amau 3

O6006menne u cucremaruzaius. Konrpons 2

I'naBa 5. Yrubl 1 MHOTOYroJIbHUKH (9 4)

5.1 Kak 0003Ha4aloT ¥ CPAaBHUBAIOT YIJIBI 2
5.2 W3mepenue yrion 3
5.3 MHOroyroinbH1UKU 2

O6006menue u cucreMmaruzaius. Kontpois 2

I'naBa 6. leaumocts yuces (16 4)

6.1 Jenutenu u kpatHele 3
6.2 [IpocTeie 1 cocTaBHBIC YnCTa 3
6.3 JlenumocTh CyMMBI M IPOU3BEAECHUS 2
6.4 [TpusHaku genumMocTu 3
6.5 JleneHue ¢ ocTaTKOM 3

O6o06menne u cucrtemaruzaius. Konrpoiab 2

I'nasa 7. TpeyrojibHuku u yeTbipexyroabHuku (10 v)

7.1 TpeyronbHUKHN U YETBIPEXYTOJIBHUKHI 2
7.2 [IpssMmoyroabHUKH 2
7.3 PaBencTBo Quryp 2
7.4 [Inomanp NpsAMOYroiabHUKa 2

O6o06menue u cucreMaruzanus. KoHTpossb 2

I'naBa 8. lpo6u (19 u)

8.1 Jlom u ipobu 6
8.2 OCHOBHOE CBOWCTBO Jpodu 5
8.3 CpaBHenue po0eit 4
8.4 HatypasbHble uncia u apoou 2
8.5 O606menne u cuctemaruzaius. Kontpoasb 2




I'naBa 9. leiicrBus ¢ npodsimu (35 4)

9.1 CrnoxeHue U BRIYUTaHHE Jpo0eit 6
9.2 CIiokeHHUe M BRIYMTAHUE CMEITAaHHBIX po0ei 6
9.3 YMHOKeHue apobeit 5
9.4 Jenenue npobGeit 6
9.5 HaxosaeHue yacTy 1en0ro 1 1eJIoro M0 €ro 4acTu 5
9.6 3a1auu Ha COBMECTHYIO paboTy 4
O6o006menue u cucreMaruzanus. KoHTposb 2
I'naBa 10 Muororpanauxu (11 4)
10.1 ["'eomeTpuyeckue Tena u ux n300pakeHue 2
10.2 [Tapayienenunen u nupamuaa 3
10.3 O0BEM napayenenuneaa 2
10.4 Pa3BépTku 2
O606menne u cucremaruzaius. Konrponasb 2
I'nasa 11. Taduunusl u quarpammel (9 4)
11.1 YreHne 1 COCTaBICHUE TaOJINIL 3
11.2 Jwnarpammsl 2
11.3 Ornpoc 0011IeCTBEHHOTO MHEHUS 2
O6o06menue u cucreMarusaius. KoHTposb 2
IloBTOopenue (124)
WTOrOBBIi KOHTPOJIH 1
Bcero 175
MaremaTuka 6 Kjaacc
I'nasa 1. ipoou n npouentsl (20 1)
1.1 UT0 MBI 3HAEM O IPOOSX 2
1.2 Boeruucnenus ¢ npodsimu 5
1.3 OcHOBHBIE 33J1aui Ha 1po0u 4
1.4 YTo Takoe NpoueHT 5
1.5 CronbuaTpie ¥ KPYroBbIe JHArPaMMBbI 2
O6o06menne u cuctemaruzaius. Konrpoiasb 2
I'naBa 2. [IpsiMble HA IVIOCKOCTH M B pocTpaHcTie (9 4)
2.1 [Tepecekaromuecs: mpsiMbie 2
2.2 ITapajutenpHbIe NpsMBbIE 2
2.3 CpaBHEeHUE IECATUYHBIX JIpoOeit 2
O6o061enne u cuctemaruzaius. Konrpoiasb 2
I'naBa 3 Jlecsatuunnie gpoou (9 4)
3.1 Kakue 1po6u Ha3bIBAIOT JECATUUHBIMU 3
3.2 ITepeBos1 0OOBIKHOBEHHOM IpOOU B IECATHUHYIO 2
CpaBHeHUE IECATUYHBIX JIpoOeit 2
O6o061enne u cucremaruzanusi. Kontpoas 2
I'naBa 4 JleiicTBusi ¢ 1ecaATHYHBIMH ApodsiMu (27 4)
4.1 CrnoxeHue M BBIYUTaHUE JECITUYHBIX Apo0eit 5
4.2 YMHOKEHHUE U IeTieHne JecaTHaHoi npodu Ha 10, 4100, 3
1000
4.3 YMHOXEHHE IeCATHYHBIX Ipobei 6
4.4 Jlenenue necaTnyHbIX 1podeit 8
4.5 OxpyriieHue AeCITHYHBIX Apo0eit 2
O6o06menue u cucreMaruzarus. KoHTposb 2
I'naBa 5. OxkpyxHOCTB (9 4)
5.1 ‘ [Tpsimast 1 OKPYXHOCTh 2




5.2 JIBe OKpPY’KHOCTH Ha IJIOCKOCTH 2
5.3 [TocTpoeHne TpeyroapHUKa 2
5.4 Kpyribie Tena 1
O606menne u cucrtemaruzaius. Konrponas 2
I'naBa 6. OTHomenusi u npoueHTsl ( 17 4)
6.1 UTo Takoe OTHOLIEHHE 2
6.2 OtHomenue BennynH. Macmrad 2
6.3 [TpoueHTs! U AecaTuyHbIC ApOoOU 3
6.4 ['naBHas 3a7a4a Ha IPOICHTHI 4
6.5 BrIpaxeHre OTHONIEHUS B TPOLIEHTAX 4
O606menne u cucremaruzaius. Konrpons 2
I'naBa 7. Boipaxkenusi. @opmyiibl. YpaBuenus ( 15 4)
7.1 O MaTreMaTH4ecKOM S3bIKE 2
7.2 ByKBEHHBIE BBIPAKEHHSI U YHCIIOBBIE ITOJCTaHOBKH 2
7.3 Cocrasnenue (GopMyIl U BEIUKCICHHE 110 popMyiam 3
1.4 DopMyIIbl JUIMHBI OKPYKHOCTH, IIOIIAAU Kpyra U 2
obbema mapa
7.5 Yto Takoe ypaBHEHUE 4
O6o06menue u cucreMarusaius. KoHTposs 2
I'naBa 8. Cummerpus (8 u)
8.1 OceBast cuMMeTpust 2
8.2 Ocp cummeTpuu GUrypbl 2
8.3 LlenTpaspHasi CHMMETPHS 2
O6o00menue u cucreMarusanus. KoHTposs 2
I'nasa 9. Heable uncaa (13 )
9.1 Kaxkue yrcna Ha3pIBaIOT [EIBIMHU 1
9.2 CpaBHEHHE 1ENBIX YHUCET 2
9.3 CroXeHune IeIbIX YICcel 2
9.4 Brluntanue nensix yncel 3
9.5 VYMHOXKEHUE U IEJIEHNE LIEIbIX YHUCET 3
O6o061enne u cuctemaruzaius. Konrpoiasb 2
I'naa 10. Panuonaabubie ynciaa (17 4)
10.1 Kakwue yncna Ha3bIBalOT pallMOHAIbHBIMU 3
10.2 CpaBHeHuE pallMOHAJIBHBIX Yncen. Moayinp yncia 2
10.3 CrnoxeHne M BRIYATaHHE PAIMOHATBHBIX YHCEI 3
10.4 YMHOKEHHUE U I€JICHNE PallMOHAIbHBIX YUCEIl 3
10.5 Koopaunarst 4
O6o061enne u cuctemaruzaius. Konrpoiasb 2
I'naBa 11.MHOroyroJib-HUKyd 4 MHOTOTPAHHUKH (9 1)
11.1 [Tapannenorpamm 2
11.2 IIpaBUIBbHBIE MHOTOYTOJIBHUKH 2
11.3 ITromann 2
11.4 [Tpuzma 1
O6o06menue u cucreMaruzanus. KoHTposb 2
I'naBa 12. MuoxecrBa. KomOunaropuka (8 1)
12.1 IToHsiTHE MHOXKECTBA 2
12.2 Orneparuy HaJ MHOKECTBAMH 2
12.3 Pemenne koMOMHATOPHBIX 3a7a4 3
O6o006menue u cucreMaruzanus. KoHTposs 2

IHoBTOopenue (10 4)




HNToroBplii KOHTPOJIb

1

Bcero 175
KosmuecTBo
Paznen Tema
4yacoB
Auredpa 7 kiaacc
I'naBa I. Boipaxxenusi, ToxaecTBa, ypaBHeHus (264)
1.1 Beipaxenus 5
1.2 [TpeobpazoBanue BbIpaKeHHI 6
KonTponbaas padbora Nel 1
1.3 YpaBHEHUS ¢ OJTHOW IEPEMEHHOM 9
14 CTaTuCcTHYECKUE XapaKTePUCTUKHI 4
KonTponbaast pabota No2 1
I'nasa Il. ®ynkuuu (18 4)
2.1 ODYHKIHH U UX rpaduku 7
2.2 Jluneitnas pyHkuus 10
KonTponbnas pabota Ne3 1
I'nasa |11. Ctenensb ¢ HaTypaJbHBIM NoKa3ateieM (18 u)
3.1 CreneHp U ee CBOMCTBA 10
3.2 OnHOUJIEHBI 7
Kontposnbnas pabora No4 1
I'nasa IV. Muoroujiensl (23 4)
4.1 CyMmMa 1 pa3HOCTb MHOTOWJIEHOB 4
4.2 ITpousBeneHre 0THOYIEHA U MHOTOWICHA 7
KoHntposbHas padota No5 1
4.3 [Ipon3sBeneHre MHOTOUJICHOB 10
KonrtposabHas pabora Ne6 1
I'naBa V. @opmysbl COKpalieHHOT0 YMHOKeHus (23 1)
5.1 KBanpar cymMMBI 1 KBaJipaT pa3HOCTH 6
5.2 Pa3HocTh kBagpaToB. CyMMa M pa3HOCTh KyOOB 6
KonTponbhast paborta Ne7 1
5.3 [TpeoOpazoBaHue HENbIX BEIPAKEHUI 9
KonTponbhas padorta Ne§ 1
I'maBa VI. Cucremsl JiuHelHHbIX ypaBHeHuii (17 4)
6.1 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU M UX CHCTEMBbI 6
6.2 Pemenue cucreM JIMHEHHBIX ypaBHEHUN 10
Konrtposnbnas padora Ne9 1
ITosTOpenne (15 4)
HTorosast KOHTpoJIbHAs paboTa 1
Bcero 140
8 kinacce
BBoaHoe moBropenue (24)
I'nasa 1 Paunonanabubie 1poou (234)
1.1 PanmonansHbIe 1poOu U WX CBOICTBA 5
1.2 CyMMa 1 pa3HOCTB apo0Oeit 8
KonTponbnas paborta Nel 1
1.3 [TpousBeneHne u yacTHOE Apodei 10




| KontponbHas paGota Ne2 | 1
I'naBa 2 KBagpatnslie kopHu (194)
2.1 JlelicTBUTENbHBIC YHCTIA 2
2.2 Apudmernueckuii KBaApaTHbI KOPEHb 5
2.3 CaoiicTBa apu(METUYECKOT0 KBaJPATHOTO KOPHS 3
Konrponbnas padora Ne3 1
2.4 [IprumeHeHne CBOWCTB apu(METUYECKOTO KBaJPATHOTO KOPHS 7
Kontposbhas pabora No4 1
I'naBa 3 KBagparHsble ypaBHeHus (214)

3.1 KBagpaTtHOe ypaBHEHHE U €r0 KOPHU 10
Konrponbnas pabora Ne5 1
3.2 Jlpob6Hble panmoHanbHble ypaBHEHUS 9
Kontponbnas pabora N6 1

I'naBa 4. HepaBenctna (20 4)

4.1 YuciioBbIE HEPABEHCTBA U UX CBOMCTBA 8
Konrposnbnas pabora Ne7 1

4.2 HepaBeHcTBa ¢ 04HOM IEPEMEHHON U UX CHCTEMBbI 10
KonTponbHas padorta Ne§ 1

I'naBa 5. Crenensp ¢ neJbIM noka3arejgeM. JjIeMeHTbI cTATUCTUKH (13 4)
5.1 CreneHs C 1IeJIbIM IOKA3aTeNIeM U €€ CBOIMCTBA 8
5.2 DJIEMEHTHI CTATUCTUKU 4
5.3 KonTponbnast paborta Ne9 1
IloBTOpenue (64)

Hrorosast kKoHTpoOIbHAs paboTa 1

Bcero 105

9 kaacc
BBoaHoe nmoBTropenne (24)
I'naBa 1. Kpaapartuunas ¢pynkuus (224)
1.1 QDYHKIMY U UX CBOMCTBA 5
1.2 KBazpaTHblil TpexuieH 4
KonrtposabHas padora Nel 1
1.3 KBanpatuunas pyHKIMS U ee rpaduk 8
1.4 Crenennas ¢pyakius. Kopens N-ii ctenenu 3
KontposabHas pabora Ne2 1
I'maBa 2. YpaBHeHusi M HEPABEHCTBA € 0HOM nepemMenHoi (144)
2.1 YpaBHeHHe ¢ OHON TepeMEHHON 8
2.2 HepaenctBa ¢ 01HO# IepeMEeHHOM 5
KonrtposabHas padora Ne3 1
I'maBa 3. YpaBHeHUs] M HEPABEHCTBA C ABYMs nepeMeHHbIMH (17 1)

3.1 YpaBHeHUs ¢ IBYMsI IEPEMEHHBIMU U UX CUCTEMBI 10
3.2 HepaBeHCTBa ¢ IByMsl IEPEMEHHBIMU M UX CUCTEMBI 6
Kontponbnas pabora No4 1

I'naBa 4. Apudpmernueckas u reomerpuueckas nporpeccun (154)
4.1 ApudmeTrnueckast nmporpeccus 7
KonTponbnas paborta Ne5 1
4.2 I"'eomeTpuyeckasi Iporpeccust 6
KonTponbnast pabota Neb 1
I'maBa 5. DiieMeHTbI KOMOMHATOPHKH M TeOPHH BeposiTHOCcTel (1349)

5.1 DneMeHTbl KOMOMHATOPUKH 9
5.2 HauanbHble cBeZIeHNs U3 TEOPUU BEPOSITHOCTEH 3




| KontponbHas paGora N7 | 1

IHoBTOpenue (194)

HToroBasi KOHTpPOJIbHAasI paboTa 2
Bcero 102
Pazaen Tema | KoaunyecTBo yacoB
7 kJ1ace

| rmaBa. «HavyajbHble cBeeHusi reomeTpum» (124)

1.1 [Ipsimas u oTpe3ok. JIyd u yron 2
1.2 CpaBHEHHME OTPE3KOB U YIJIOB 2
1.3 N3mepenne orpes3koB. M3Mepenue yrios 4
14 IlepneH uKysIpHBIE IPSIMBIE 2
15 Pemenue 3amau 1
KonTponpHas padora Nel 1
Il rmaBa. «Tpeyroabuukmn» (18 u)
2.1 I1epBblii IpU3HAK paBEHCTBA TPEYTOJIbHUKOB 3
2.2 Menauanbl, OUCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA 4
2.3 Bropoii u TpeTuii npu3HaKku paBeHCTBA TPEYTrOJbHUKOB 6
2.4 3ajaun Ha TOCTPOEHUE 2
2.5 Pemenue 3amau 1
KonTponbnas pabora No2 1
I'nasa lll. «Ilapasnenbnubie mpsimbie» (12 1)
3.1 [Tpu3Haky napamiesIbHOCTH JIBYX IPSMBIX 5
3.2 AKcHoMa napajuiesIbHOCTU MPSIMBIX 7
3.3 Pemrenue 3amaq 2
KonTtposnbHast pabota Ne3 1
I'nasa IV. CooTHOIIEHHs MeKAY CTOPOHAMM M YIJIaMH TpeyrojbHuka (20 4.)
4.1 CymMa yrJIoB TpeyroJibHUKa 3
4.2 CooTHomIeHNs  MEXIy  CTOPOHAMM U yIJIaMHU 3
TPEyroJIbHUKA
KontposnbHast pabora N4 1
4.3 [IpssMOyTONIBHBIE TPEYTONIBHUKH 4
4.4 ITocTpoeHnEe TPEyroiIbHUKA IO TPEM JIEMEHTAM 4
4.5 Pemenue 3amay 1
KontponbHas padota Ne5 1

IMoBTOpenue (8 u.)

HTorosasi KOHTpOJIbHAs paboTa 1

Hroro: 70

8 ki1acce

BBoaHoe mosropenue (2 4)

I'maBa V. Yersipexyroabuuku (144)

5.1 MHOTroyrojabHUKH 2
5.2 [TapannenorpamMm u Tpamemus 6
5.3 [Tpsmoyronsauk. Pom6. KBagpar 4
54 Pemrenue 3anau 1




\ Kontponbras pabora Nol 1

I'nasa VI. llaomans (14 4)

6.1 [1no1maae MHOrOyrojabHUKa 2
6.2 [Tnomanu napauesorpamma, TpeyrojabHUKA U Tpareluu 6
6.3 Teopema [ludaropa 3
6.4 Pemenue 3amay 2
KonTponbnas paborta No2 1
I'naBa VII. IlogoOubie Tpeyroabuuxku (19 v)
7.1 Onpenenenre no100HBIX TPEYTOJIBHUKOB 2
7.2 [Tpu3naku nono6ust TpeyroabHUKOB 5
KontponbHast pabora Ne3 1
7.3 [Ipumenenue monodust K 10Ka3aTeNbCTBY TEOPEM U 7
pELIEHNUIO 3a/1a4
7.4 CooTHoOIIEHNS MEX1y CTOPOHAMU U YIIIaMu 3
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA
KontponbHas padota No4 1
I'masa VIII. OkpyxkHoctb (17 4)
8.1 KacarenbHast K OKpy>KHOCTH 3
8.2 IleHTpanbpHble U BOMCAHHbBIE YIJIbI 4
8.3 UeTbIpe 3aMeyaTeNlbHbIe TOUKU TPEYroJbHUKA 3
8.4 Bnincannas u onvcanHasi OKpY>KHOCTH 4
8.5 Pemrenue 3amaq 2
KonTponbnas pabora No 5 1
IloBTOpenue. Pemenue 3anau (4 1)
HToroast KOHTpOJIbHASA paboTa 1
Hroro 70
9 kaace
I'naBa 9 Bekropsi (8 u)
9.1 [TonsiTue BexkTopa 2
9.2 Cr0XeHre ¥ BBIYUTaHHE BEKTOPOB 3
9.3 YMHO)KeHHe BeKTopa Ha uncio. [I[puMeHnenne BEeKTOpoB 3
K pEIIeHHUIO0 3a/1a4
I'naBa 10 .Metox koopaunar (10 1)
10.1 Koopaunats! BekTopa 2
10.2 [Ipocreiiimue 3a1aum B KOOpAMHATaX 2
10.3 YpaBHEHUS OKPYKHOCTH U IIPSIMOM 3
10.4 Pemenue 3a1ay 2
KontponbHas padora No | 1
I'naBa 11. CooTHOLIEHHSI MEXKIY CTOPOHAMM M YIJIaMH TpeyrojbHuka. CkajsipHoe
npousseneHue BeKTopos (11 u)
111 CuHyc, KOCUHYC, TAHT'€HC, KOTAHT€HC yIila 3
11.2 CooTHoOIIEHNS MEX1y CTOPOHAMH U YTiIaMu 4
TPEyToJIbHUKA
11.3 CkansipHO€E TPOU3BEIEHNE BEKTOPOB 2
Pemenue 3anau 1
Kontponbnas padora No 2 1

I'naBa 12. JliimHA OKPYKHOCTH U IUIOIIAAb Kpyra




121

HpaBI/IJ'IBHBIC MHOT'OYT'OJIbHUKH

12.2 JliiHa OKPY>KHOCTH U IIJIOUIA/Ib Kpyra
12.3 Pemrenne 3amau 3
KontponsHas pabora Ne 3 1
I'nasa 13. JIBu:kenusn (8 1)
13.1 [TonsiTHE TBUXKCHUS 3
13.2 [TapaienpHbI IEPEHOC U TOBOPOT 3
Pewrenue 3anau 1
KonTponpnas pabora Ne 4 1
I'naBa 14. HayajibHble cBeJleHUS U3 CTEPEOMETPHH

14.1 MHoOrorpaHHuKH 4
14.2 Tena 1 MOBEPXHOCTH BpaIllCHHUS 4

00 akcuomax mianuMerpun (24)

IloBTOpenue pemenne 3aaa4 (9 4)
Hroroast koHTposIbHAs paboTa 1
HTtoro 68




