HNPUJIOXKEHHUE K OOII 000
Pabouasi nporpamma y4yeOHoro npeamera «MareMaTnka» 5-9 Kiaccol
I[Inanupyembie pe3yabTaThbl 0CBOEHHUS Y4eOHOT0 npeaMera «MartemaTuka»

JInuHOCTHBIE pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeAMeTa:

Peanuzanus mporpaMmbl CIOCOOCTBYET JOCTHIKEHHUIO CIEAYIOIUX JMYHOCTHBIX
pe3yJbTATOB:
1)  cpopMUPOBaHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU MAaTeMaTHKH;
2)  copMUpPOBAaHHOCTH OCHOB CaMOPa3BUTHS M CAMOBOCIIMTAHUS, TOTOBHOCTH U
CHOCOOHOCTh K CaMOCTOSITEIBHOW, TBOPYECKOM JAESITENBHOCTH, BBIPAXKAIOIIASCT B
AKTUBHOCTH IPU PEIICHUU MaTeMaTUYECKUX 3a/ady;
3)  HaBBIKM COTPYAHHYECTBA CO CBEPCTHHKAMH, JI€TbMH MIIAJIIET0 BO3pacTa,
B3pOCJIBIMU B 00pa30BaTEIbHOM, yUeOHO-UCCIIEI0BATENBCKON, TPOSKTHOM U IPYTUX BUAAX
NEATEIIbHOCTH;
4)  yMeHHME KOHTPOJUPOBATH TMIPOLIECC U pe3yibTaT y4yeOHONW MaTeMaTHYECKOM
NEATEIIbHOCTH;
5)  cmocoOHOCTh K MOIMOHATBHOMY U 3CTETHUYECKOMY BOCIPHUSITHIO MAaTEMAaTHUECKHUX
00BEKTOB, 3aJ1a4, pEeUICHUH, PaCcCyKICHH;

MeranpeameTHble pe3yJbTaThl 0CBOCHUSI Y4eOHOr0 mMpeaMeTa:

Peanuzanusi mporpamMMbl CIIOCOOCTBYET IOCTHIKEHHIO CICAYIOUIMX MeTampeaMeTHBIX
pe3yJIbTaTOB.
1) yMeHue caMOCTOSATENBHO ONpPENEIsITh LEIH CBOEro OOydYeHHs, CTaBUTh W
dbopMynupoBarh Il ceOsl HOBbIE 3ajJaud B y4yeOe M IO3HABATEIbHOW JEATEIbHOCTH,
pa3BUBaTh MOTUBBI U HHTEPECHI CBOEH ITO3HABATEIBHON JEATEIBHOCTH;
2) yMeHHE CaMOCTOSTEIBHO IUIAHUPOBaTh MYTHU JOCTHKEHHS LEJIEd, B TOM YMCIIE
aNbTepHATUBHBIE, OCO3HAHHO BBIOMpaTh Haubosiee A(P(HEKTUBHBIE CIOCOOBI pEHICHUs
y4eOHBIX U MMO3HABATENIbHBIX 33/a4;
3) yMeHHEe COOTHOCUTH CBOM JEHCTBUS C IUIAHUPYEMBIMH PE3YJIbTATAMH, OCYUIECTBISATH
KOHTPOJIb CBOEH JESITENbHOCTH B TIPOLIECCE JIOCTHXKEHMSI pe3yJibTaTa, OINPEAeNATh
CrocoObl JEHCTBUN B paMKax MPEAsOKEHHBIX YCIOBHM M TpeOOBaHUM, KOPPEKTUPOBATH
CBOU JICHUCTBUS B COOTBETCTBUU C U3MEHSAIOLIENCS CUTYalNEM;
4) ymeHHe OIIeHMBATh IPaBUJIBHOCTh BBINOJIHEHUS y4e€OHOW MaTeMaTH4eCKOW 3ajaud,
COOCTBEHHbIE BOZMOXKHOCTH €€ PEILICHUS;
5) BHajgeHWE OCHOBAaMM CAaMOKOHTPOJS, CaMOOLEHKH, NPUHATUS PpELICHUH |
OCYILIECTBIICHUS! OCO3HAHHOTO BBHIOOpA B Y4eOHO U MMO3HABATEIbHOMN 1€ATEIbHOCTH;
6) yMEHHE ONpEeNeNsTh TMOHSATHS, CO37aBaTh OOOOINEHUS, YCTaHABIMBATH AHAJIOTHH,
KJIaCCU(PUIIUPOBATh, CAaMOCTOSITEIbBHO  BbIOMpaTh OCHOBAaHUS U KPUTEPUH IS
KJ1acCU(pUKaLMY, YCTAaHABIMUBATh MPUYMHHO-CJIEICTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKOE
paccykJieHue, yMO3akioueHue (MHAYKTUBHOE, JIEAYKTUBHOE U MO AHAJIIOTMM) U JENaTh
BBIBOJIBL;
7) ymeHue co3faBaTh, IPUMEHATh W MPeoOpa3oBbIBATH 3HAKU W CHUMBOJIBI, MOJIEIHU U
CXEMBI JUIsl pelIeHUs] y4eOHBIX U TO3HABATEIbHBIX MAaTEMaTHUYECKUX 3a/1a4;
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8) CMBICJIOBOE UTCHHUE;

9) yMeHne OpraHW30BHIBATH Y4EOHOE COTPYIHHYECTBO W COBMECTHYIO JEATEIHLHOCTH C
yUUTEIeM W CBEPCTHHKAMH, paboTaTh MHIWBUAYAJIbHO W B TPYIIE: HAXOIUTh 0OIIee
pelieHne ¥ paspemarh KOHQJMKTHI Ha OCHOBE COTJIACOBAaHUS TMO3UIMH U ydyeTa
MHTEPECOB; (POPMYITUPOBATH, APTYMEHTUPOBATH U OTCTAaUBATh CBOC MHEHHUE;

10) yMeHrne OCO3HAaHHO HWCIOJB30BaTh PEUEBHIE CPEJICTBA B COOTBETCTBUU C 3a/adycii
KOMMYHHUKAIIMH JJIs1 BBIPQXKCHUS CBOMX YYBCTB, MBICIIEH M TIOTPEOHOCTEH; TITAHUPOBAHHSI
M pEryJsIUM CBOEH NIEATENhbHOCTH; BIJIAJICHUE YCTHOW ¥ THCHMEHHOW pEUblo,
MOHOJIOTHYECKON KOHTEKCTHOH peUblo;

11) ¢dopmupoBanre © pa3BUTHE KOMIIETCHTHOCTH B OO0JacTH HMCIOJB30BaHUS
WH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJOTUN; Pa3BUTHE MOTHUBAIMH K OBJIAJICHUIO
KYJIbTYpPOI aKTUBHOTO MOJIH30BAHUS CIOBAPSIMHU M IPYTUMH ITOMCKOBBIMU CHCTEMAaMU;

IIpeaMeTHBIE pe3yabTAaThI 0CBOCHHS Y4eOHOI0 NpeaMeTa:

N3yuenne npenmeTHoM obnactu "MaTtemaruka" JOKHO 00€CTICUUTh:
1) dopMmupoBaHue TmpeACTaBICHUH O MareMaTUKe Kak O METO/A€ IO3HaHUs
JNENCTBUTEIBHOCTH, MO3BOJISIFOLIIEM ONMCHIBATh U U3y4YaTh peajbHbIE IPOLECCHl U CTEIIEHU
C LIEJIBIM OTPULIATEIBHBIM [10KA3aTEIEM;
2) BBITIOJIHEHHE HECIIOXKHBIX MPEOOPa30BaHMIA IENBIX, IPOOHO PAIOHATBHBIX BBIPAKCHUN
U BBIpQXEHUM C KBaJpaTHBIMU KOPHSMH; PACKpPHIBaTh CKOOKH, NMPUBOAUTH IOJ0OHbBIE
cllaraeéMble, UCIOIb30BaTh POPMYJIIbI COKPALLIEHHOTO YMHOKEHUS;
3) penieHWe IMHEWHBIX W KBAJPAaTHBIX YpPaBHEHUH W HEPABEHCTB, YPaBHCHUU H
HEPaBEHCTB, CBOJAIIMXCS K JIMHEHHBIM WJIM KBaJpPaTHbIM, CHUCTEM YpaBHEHUU U
HEPABEHCTB, M300paKEHUE PEIICHUN HEPABEHCTB U UX CUCTEM Ha YUCJIOBOU MPSIMOii;
4) oBnajeHWe cUCTEMOW (YHKIMOHAJIBHBIX MOHSATHH, Pa3BUTHE YMEHHs HCIIOJIb30BATh
(yHKIHOHAIBHO-TpadUyECKUe IPEICTABIICHUS TUIS penieHus Pa3IMYHBIX
MaTeMaTUYECKHX 3aJ1ay, 1JIsl OMMCAHUs U aHAJIW3a pPeajbHbIX 3aBUCUMOCTEM;
5) ompeneneHre MONOXKEHUS TOYKH 10 €€ KOOpIWHATAM, KOOPJAHMHATHI TOYKH TI0 €€
ITOJIOXKEHUIO HA IIJIOCKOCTH;
6) HaxoaeHue 1o rpaduKy 3HaYCHHH (DYHKIUH, 00JACTH ONpPEICICHUs, MHOXECTBa
3HaYeHUH, HyJael  (QyHKUMHU, TIPOMEKYTKOB 3HAKOIOCTOSHCTBA, IPOMEKYTKOB
BO3pacTaHus U yObIBaHMsI, HAUOOJIBIIIETO U HAUMEHBIIIETO 3HAYCHUS QYHKIUU;
7) mocTpoeHue rpaduka TMHEHHOW U KBAAPaTHYHON (YHKIINN;
8) omepupoBaHne Ha 0a30BOM  YpPOBHE TMOHSATHSIMHU:  IOCJICIOBATEILHOCTD,
apudmeTnyecKas Nporpeccus, FreoOMeTpuiecKas mporpeccus;
9) ucnonp30BaHUE CBOWCTB JIMHEHHON M KBajpaTUUHOW (DYHKIMI M UX rpaduKoB mpH
pEelIeHUH 3a7a4 U3 IPYTUX y4eOHBIX MPEIMETOB;
10) oBnameHuMe TEOMETPUYECKUM SI3BIKOM; DPAa3BUTHE YMEHHUS HCIOJIB30BaTh €ro s
OMMCAHUS  NPEIMETOB  OKPYXKAIOIIEr0  MHUpPA;  pPa3BUTHE  MPOCTPAHCTBEHHBIX
MPEACTABICHNUM, N300pa3uTEIbHBIX YMEHHUI, HABBIKOB T€OMETPUUYECKUX MOCTPOCHUIA:
11) omepupoBaHue MOHITHAMHU: (PUTypa, TOUKA, OTPE30K, MpsMasi, Jyd, JOMaHas, yrod,
MHOTOYTOJIbHUK, TPEYTOJIbHUK MW YETBIPEXYTOJIbHUK, MPSAMOYTOJIBHUK M KBajpar,
OKPY>)KHOCTb M KpYr, MpsSMOYTOJbHBIA Napajuienenunen, KyO, map; u3o0paxeHue
M3y4aeMbIX (PUTYp OT PYKH U C TIOMOILBIO TUHEHKU U LIUPKYIIS;
12) BBIMOMHEHWE W3MEPCHUS JIMH, PACCTOSHUM, BEJIMYMH YIJIOB C MOMOIIBIO
WHCTPYMEHTOB JUIsl U3BMEPEHUH JUIMH U YTJIOB;
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13) ¢gopmupoBaHue CUCTEMATHMYECKUX 3HAHUK O IUIOCKHUX (UTypaXx M HX CBOMCTBax,
IIPEACTABICHUM O IPOCTEHIIMX IPOCTPAHCTBEHHBIX TENAX; pa3BUTHE YMEHUU
MOJICJIMPOBAHUS pealbHbIX CUTyallMil Ha 3bIKE T€OMETPHUH, UCCIEN0BAHUS TOCTPOCHHOM
MOJIEIM C MCIIOJIb30BAHMEM TIE€OMETPUYECKHX IMOHATHM M TeopeM, ammapara aiareopsl,
pEILICHUsI TEOMETPUUYECKUX U TPAKTUUECKUX 3ajau:

14) onepupoBanue Ha 0a30BOM YPOBHE MOHATUSIMH: PABEHCTBO (HUTYp, MapaJUICTBHOCTD U
HNEPIEHANKYISAPHOCTh MNPSAMBIX, YIVIBI MEXAY HNPSAMBIMHU, NEPIEHIUKYIAp, HAaKIOHHAs,
IPOEKLNUS;

15) npoBeneHue NOKa3aTENbCTB B TEOMETPUH;

16) omepupoBaHne Ha 0a30BOM YpPOBHE IIOHATHSAMHU: BEKTOp, CYMMa BEKTOpPOB,
MPOM3BEIEHNE BEKTOpa HA YMCII0, KOOPAUHATHI HA TUIOCKOCTH;

17) pemeHue 3aja4 Ha HAXOXKICHHE T€OMETPUYECCKHX BEIMYMH (UIMHA W PACCTOSIHHE,
BEJIMYMHA yTJIa, TUIONIaib) 0 00pa3liaM WK alropuTMam;

18) oBmageHue MPOCTEHIIMMH CIIOCOOAMH TPEACTABICHUS M aHalN3a CTAaTHCTUYECKUX
JaHHBIX; (OPMUPOBAHUE TMPEACTABICHUN O CTAaTUCTHUYECKUX 3aKOHOMEPHOCTSIX B
pEaJIbHOM MHpE U O Pa3iIM4YHbIX CIOCO0aX UX U3YUYEHMs], O MPOCTEUIINX BEPOSTHOCTHBIX
MOJIETISIX; pa3BUTHE YMEHUU U3BJIEKAaTh MH(OpMALMIO, IPEJCTABICHHYIO B Ta0lMIax, Ha
auarpammax, rpaukax, ONKChIBaTh M AHAJIU3UPOBATH MACCUBBI YHCJIOBBIX JIAHHBIX C
NOMOUIbI0 TOJIXOJSAIMIMX CTAaTUCTUYECKUX XapaKTEPUCTHK, HCIOJIb30BaTh IOHUMaHUE
BEPOSATHOCTHBIX CBOMCTB OKPY>KAIOIIUX SIBICHUN NIPU MPUHITHU PEILICHUH;

19) dbopmupoBaHHE MPEICTABICHUS O CTATUCTUYCCKUX XAPaKTCPUCTUKAX, BEPOSTHOCTU
CIIy4aliHOTO COOBITHS;

20) perreHre NPOCTEHIINX KOMOMHATOPHBIX 3a/1a4;

21) ompeneneHre OCHOBHBIX CTATUCTHUECKUX XapaKTEPUCTUK YHCIOBBIX HAOOPOB;

22) OlICHUBAHKE U BBIYKMCICHUE BEPOSTHOCTH COOBITHS B TIPOCTEHIIINX CITyJasiX;

23) HamM4Me TPEJCTABICHUS O POJIM TMPAKTUYECKH JIOCTOBEPHBIX M MAaJOBEPOSTHBIX
COOBITUI, O POJIU 3aKOHA OOJIBIIIMX YUCET B MACCOBBIX SIBJICHUSX;

24) yMmMeHHE CpaBHHMBATh OCHOBHBIC CTATUCTHYECKHE XapaKTEPUCTUKU, TMOJYYCHHBIC B
MpOLECCe pelIeHNs PUKIAIHOMN 3a1auu, U3YUEHHs pEeabHOIO SBJICHMUS;

25) pa3BuTHE YMCHHMU TNPUMEHSATh HW3YyYCHHBIC TOHSTHS, PE3YJIbTaThl, METOMABI IS
pelieHuss 3ajad MPAKTUYECKOTO XapakTepa W 3aJad M3 CMEXHbIX JUCIHUIUIMH C
UCIIOJIb30BaHUEM TMpU HEOOXOAMMOCTH CIPaBOYHBIX MAaTepUalioB, KOMIIbIOTEpA,
M0JIb30BAThCS OLICHKOW U MPUKHUJKON MPU MPAKTHYECKUX pacyeTax:

26) pacro3HaBaHWE BEPHBIX U HEBEPHBIX BbICKA3bIBAHUIA;

27) olleHUBaHKE PE3yJIbTATOB BRIYUCICHUN TIPU PEIICHUU MPAKTHYECKUX 33]1a4;

28) BBIMOJIHEHUE CPABHEHUS YMCEINT B PEATbHBIX CUTYAIIHSIX;

29) UCTNOIH30BAHNE YHCIIOBBIX BBIPAKEHUH MPH PEIICHUH MPAKTHUSCKUX 3a]1a4 U 33124 U3
APYTUX Y4EOHBIX MPEIMETOB;

30) pemieHre MPaKTUYESCKHUX 33/1a4 C TPUMEHEHHEM MPOCTEUIIINX CBONCTB (uryp;

31) BBINOJIHEHHUE MPOCTEHIINX OCTPOCHUN W M3MEPEHHUI Ha MECTHOCTH, HEOOXOUMBIX B
pEaTbHOM KU3HU.



BBIIITYCKHHUK HAYYUTCSHA B 5-6 KIIACCAX (0212 ucnonv3zoseanus 6
NOGCEOHEBHOUl MHCU3HU U 00ecneueHus 603MOMCHOCHU YCHEUIH020 NPOOOJIHCEHUA
oopazoeanus Ha 6azo08om ypoene)

e OmnepupoBaTh Ha 0a30BOM YypOBHE IOHATHUSIMH: MHOKECTBO, JJIEMEHT MHOXECTBa,
MOJMHOKECTBO, MPUHAJICKHOCTD;

® 33/7]aBaTh MHOXKECTBA MEPEUUCIICHUEM UX AJIIEMEHTOB;

® HaXOAUTh NepeceyeHue, 00beAMHEHNE, TOJMHOXKECTBO B MPOCTECUIIINX CUTYAIUSX.

B noBcegHeBHOM KU3HU M IPU U3YYE€HUM JPYTUX NPeIMETOB:

® DpACIO3HaBATh JIOTUUYECKH HEKOPPEKTHHBIC BHICKA3bIBAHUA.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHSATHUSAMH: HATypaJIbHOE YHCIIO, IEJI0€ YHUCIIO,
OOBIKHOBEHHAsI IpO0b, ACCATUIHAS APOOH, CMEIIAHHOE YHCIIO, PAIIHOHATBHOE YUCIIO;

® HCIOJB30BaTh CBOMCTBA YMCEI U MPABWIA JEUCTBUM C PAlMOHAIBHBIMU YUCIIAMU PH
BBINOJTHEHUHN BBIYHCIICHUM;

® HCIIOJB30BaTh MPU3HAKHU JCTUMOCTH Ha 2, 5, 3, 9, 10 1ipy BBINOJTHEHUH BBIYUCICHUN U
PEILIEHUHU HECJIOKHBIX 3a/a4;

®  BBINOJHATH OKPYIJICHUE PAllMOHATBLHBIX YUCENI B COOTBETCTBUU C MPABUIIAMU;

® CpaBHHMBATH PALIMOHAJIbHBIC YUCIIA.

B noBcegHeBHOM KU3HU W NIPU U3YYE€HUM JPYTUX NPeIMETOB:

® OIICHMBATh PE3yJIbTaThl BHIYUCICHUH MPU PEIICHUH MPAKTUYECKUX 3a]1ay;

®  BBINOJHATH CPABHEHUE YHUCEN B PEATIbHBIX CUTYAIUsIX;

® COCTaBJISITh YMCIIOBBIE BBIPAKECHHS MPU PEIICHUU MPAKTUUYECKUX 3a/lad M 3a7ad U3
JIPYTUX y4€OHBIX IPEAMETOB.

CrarucTuka v Teopusi BepOATHOCTEN

e [IpencraBnsaTh JaHHBIE B BHJIE TaOJIHUII, TUArpaMM,

e yyTaTh HHGOPMAITHIO, MPEICTABICHHYIO B BUC TaOJIMIIBI, JUATPAMMBI.

TekcTOBBIE 321aYH

e Pemath HecnOXHBIE CIOKETHBIC 3a7a4dl pPa3HbIX TUIOB Ha BCE apuU(DMETHUYECKUE
JIeNCTBUS,

® CTPOUTH MOJIENIb yCIOBHS 3a1aud (B BHUAC TaOJHUIIBI, CXEMBI, PUCYHKA), B KOTOPOM
JaHbl 3HAYEHHUS JBYX M3 TPEX B3aMMOCBSI3aHHBIX BEIMYHH, C LIECJIBIO MOHUCKA PEIICHUS
3aJ1a4u;

® OCYIIECTBJISATH CIIOCOO TMOMCKAa pEeIIeHHs 3a7add, B KOTOPOM PacCyKICHUE CTPOUTCS
OT YCJIOBHSI K TpPeOOBAaHUIO WJIK OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJISITH IUJIaH PEIICHUS 3a/1a4H;

®  BBIJCIATH dTAIbI PEIICHUS 33/1a4H;

® UHTEPIPETUPOBATH BEIYUCIUTENIbHBIC PE3YJIbTAThI B 33/1a4€, UCCIIEI0BATh MOJYYEHHOE
pelieHre 3a1a4uu;

® 3HATh pa3jinuue CKOpOCTel 0OBbEKTa B CTOAYEH BOJIE, TPOTUB TEUCHUS U MO TEUCHUIO
peKu;

e pemaTh 33/1a4M Ha HAXOXKJEHHUE YaCTU YKCIIa U YUCJIa 0 €ro YacTH;

® pemaTh 33/a4M Pa3HbIX THIOB (Ha paboOTy, Ha MOKYIIKH, HA IBM)KCHHE ), CBSI3bIBAIOIIINX
TPH BEJIMYUHBI, BBIJICIATH 3T BEJIMUUHBI U OTHOIICHUS MEXK]y HUMH;



® HAxXOJUTh IMPOLEHT OT YHMCJA, YUCJIO IO MPOLEHTY OT HEro, HaXOAUTh IMPOLIEHTHOE
OTHOILIEHHUE JIBYX YUCEN, HAXOAUTh MPOLIEHTHOE CHUKEHUE WJIU MPOLIEHTHOE MOBBILICHHUE
BEJINYUHBI;

® peuaTh HECIIOXKHBIE JIOTUYECKHE 3a]]a4U METOJOM PACCYKICHHI.

B noBceqHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX MPEIAMETOB:

® BBIJIBUT'aTh TUNOTE3bl O BO3MOKHBIX MNPEEIbHBIX 3HAUYCHUSIX HCKOMBIX BEJIMYHUH B
3aaye (enaTh NTPUKUIKY)

Harasinnas reomerpust

I'eomeTpuyeckue purypol

e OmnepupoBarh Ha 0a30BOM YpPOBHE MOHATUSIMU: (UTYpa,TOYKA, OTPE3OK, MpsMasi, JIyY,
JIOMaHasi, Yroj, MHOTOYTI'OJIbHUK, TPEYTOJbHUK M YETBIPEXYTOJIbHUK, MPSMOYTOJbHUK U
KBaJIpaT, OKPY>KHOCTb U KPYT, MIPSAMOYTOJIbHBIN Napaiuienenunen, Kyo, map. M3o0paxaTts
n3ydaeMbie GUTYPBI OT PYKU U C TIOMOIIBIO TUHEHUKH U IIUPKYJIS.

B noBceqHeBHOI JKM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:

e pemaTh NPaKTUYECKHUE 33/1a4U C IPUMEHEHHEM MPOCTEHIIINX CBOMCTB (puryp.
N3mepenusi v BbIYMCIEHUS

® BBINOJHATH W3MEPEHUE [JIMH, pACCTOSHUM, BEIMYUH YIVIOB, C IOMOUIBIO
MHCTPYMEHTOB JIJIs1 U3MEPEHUM JIJIUH U YTJIOB;

® BBIUKCIATH MIOMATU TPSIMOYTOJIBHUKOB.

B noBceaHeBHOI JKM3HU M MIPU U3YyYE€HUM APYTUX NMPEIAMETOB:

® BBIUKCIATH PACCTOSHHUS HA MECTHOCTM B CTaHJAPTHBIX CUTyalMsIX, I[LUIOIIAAN
MPSIMOYTOJIbHUKOB;

® BBHINOJIHATH MPOCTEUININE MOCTPOCHUS U U3MEPEHHs] HA MECTHOCTH, HEOOXOJIMMBIE B
pEAIbHOM KU3HMU.

Hcropust MaTeMaTUKHU

® OIUCHIBATH OTAEIBHBIE BBIIAIOLIMECS PE3YJbTAThl, MOJYYEHHBIE B XOAE Pa3BUTHUS
MaTeMaTUKH KaK HaAyKu,

® 3HATh MPUMEPHI MATEMATUUECKUX OTKPHITUNA U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOU
Y BCEMUPHOMN UCTOPHUEM.

BBIIITYCKHUK TMNOJYUYUT BO3MOXHOCTb HAYYUUTBCA B 5-6
KIACCAX (0111 obecneuenus 603M0HCHOCHU YCREUIHO20 NPOOOJINHCEHUS 00PA308AHUA
Ha 6a3080Mm U yeyO1EHHOM YPOBHAX)

DJIeMEeHTbI TEOPUH MHOKECTB U MATEeMaTHYeCKOH JIOTHKH

e OmnepupoBarh TOHATHAMH: MHOXKECTBO, XapaKTEPUCTHKA MHOXKECTBA, DSJIEMEHT
MHOXECTBA, IIYCTO€, KOHEYHOE M OECKOHEYHOE MHOXECTBO, ITOJMHOXKECTBO,
MIPUHAIJICKHOCTD,

e OmpeneNaTh MPUHAICKHOCTh DJIEMEHTa MHOXKECTBY, OOBEAMHEHHUIO M TEPECECUCHHTIO
MHOECTB; 3aJaBaTh MHOXECTBO C TOMOIIBIO TEPEYUCICHHUS DSJIEMEHTOB, CJIOBECHOTO
OTIHICaHUSI.

B noBceHeBHOM KU3HU M NIPH U3yYE€HHHU APYTHUX NMPEIMETOB:

® pAacCIIO3HABATh JIOTHYECKU HEKOPPEKTHBIC BHICKA3BIBAHUS;

® CTPOUTH IEMOYKH YMO3AKIIOUEHNUH Ha OCHOBE HUCITOJIb30BAHHUS MTPABUJI JIOTHKH.

Yuciaa



e OmnepupoBaTh MOHATUSMH: HATYypAIbHOE YHUCIO, MHOXKECTBO HATypaJIbHBIX YHUCEN,
I[eJI0€ YHMCJIO, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAs JpoOb, JeCATHYHAS ApOOb,
CMEIIAaHHOE YWCJIO, PpAIMOHAJIBHOE YHCJIO, MHOXXECTBO PpPalMOHAIBHBIX  YHUCED,
reOMETPUYECKasi MHTEPIPETALIUS HATYPaATIbHbIX, LIEJIBIX, PAIIMOHAJIBHBIX;

® [IOHUMATh U OOBSICHATH CMBICI TTO3UITMOHHOM 3aIUCH HATYPAJIbHOTO YHCIIa;

® BBLINOJHATH BBIUUCICHUS, B TOM YHCJIE C MCHOJIb30BAHUEM MPUEMOB palMOHATBHBIX
BBIYUCIICHU, 000OCHOBBIBATH AJITOPUTMbI BHITIOJTHEHUSI ICHCTBU;

® LCMOJBb30BaTh MpU3HAKU AenumocTd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsl u
IIPOM3BEICHUS YHCE MPU BBIMOJHCHUHM BBIUMCICHUN M PEIICHUM 3a7ad, 00OCHOBBHIBATH
MPU3HAKHU JEJTUMOCTH;

®  BBINOJHATH OKPYTJICHUE PAIMOHAIBHBIX YUCEN C 3aJaHHOW TOYHOCTHIO;

®  YIOPSI0YMBAThH YUCIIA, 3AMIMCAHHBIC B BU/IE OOBIKHOBEHHBIX U JACCATUYHBIX IPOOEii;

e Haxoauth HOJI u HOK uucen v ncnonab30BaTh UX NP PEIICHUU 33/1a;.

® ONEpUPOBATh MOHATHEM MOJIYJIb YHCIA, T€OMETPUUYECKAs HHTEPIpPETAUs MOIYJIS
YyHcia.

B noBceaHeBHOI JKM3HU M NIPU U3YyYE€HUM APYTUX MPEAMETOB:

® [IPUMEHSTH MPaBWIA MPUOIUKEHHBIX BEIYUCICHUMN MIPU PEIICHUU MPAKTUYECKUX 3a7a4
Y pElICHUH 3a/1a4 JIPYTUX y4eOHBIX MPEIMETOB;

® BBINOJHATH CPABHEHHUE PE3YJIbTATOB BHIYMCIICHUHN MPU PEIICHUH MPAKTUYECKUX 3a]1ad,
B TOM YHCJIe TPUOIMKEHHBIX BBIYHCIICHUH;

® COCTaBJISITh UWCJIOBBIE BBIPAKEHUS W OILICHUBATh MX 3HAYEHUS TMPU PEHICHUU
MPaKTUYECKUX 3a/1a4 U 3a7a4 U3 JPYTruX y4eOHbBIX MPEIMETOB.

YpaBHeHUS U HEPABEHCTBA

e OmnepupoBaTh MOHITHUSMU: PABEHCTBO, YMCIOBOE DPAaBEHCTBO, YpPaBHEHHE, KOPEHb
ypaBHEHUS, PEIICHUE YPaBHEHUS, YHCIOBOE HEPABEHCTBRO.

CraTucruka v Teopusi BepOsiTHOCTEM

e OmnepupoBaTh MOHATUSMH: CTOJIOUATHIC M KPYroBBIC JUArpamMMbl, TaOJMIBI JAHHBIX,
cpenHee apuhMEeTHIECKOE,

® U3BJICKATh, HH(bOpMaHI/IIO, npeacTaBiaeHHylo B Tabauuax, Ha Anarpammax,

®  COCTaBJISITh TAOJIMIIBI, CTPOUTH JUArPAMMBbI HA OCHOBE JaHHBIX.

B noBceHeBHOM KU3HU ¥ IPU U3YYE€HUM JPYTUX NMPEIMETOB:

® U3BJIEKaTh, MHTEPIPETUPOBATHL U MPEOOPa30BbIBATh MH(POPMAIIUIO, npeacTaBneHHylo B
Ta6/'IVILI,aX M Ha Anarpammax, oTpa>Katoulyro CBOMCTBA U XapPaKTEPUCTUKN peasibHbIX MPOLLECCOB U ABNEHUN.

TexcToBbIC 3a124U

e PemaTe NpoOCThIC W CIOXKHBIC 3a/1a4d Pa3HBIX THUIIOB, a TAKXE 3aJa4d MOBBIIICHHON
TPYIHOCTH;

® WCIIOJIB30BATh Pa3HBIC KPATKUE 3alMCH KaK MOJCIH TEKCTOB CIIOKHBIX 3a1ad IS
MTOCTPOEHUS TTIOMCKOBOM CXEMBI U PEIICHUS 3a]1a4;

® 3HATh U MPUMEHATH 00a crocoba Mmoucka pernieHus 3aaad (0T TpeOOBaHUS K YCIOBHUIO U
OT yCJIOBHSI K TPEOOBAHUIO);

®  MOJEIUPOBAThH PACCYKICHHS MPU MTOMCKE PEIICHHS 33719 C TTIOMOIIBIO Tpad)-CXEMBI;

®  BBIICIATH JTAIlbl PEIICHUS 33a/I1a4U U COJIEPIKaHUE KaKI0TO dTara;

® UHTEPNPETUPOBATH BEIYMCIUTEILHBIC PE3YJIbTAThI B 33/1aU€, UCCIICA0BATh TOJyUYCHHOE
pelIeHue 3a1a4u;



® AHAJIM3WPOBATH BCEBO3MOXKHBIC CUTYAIlUU B3aUMHOTO PACIHOJIOKECHHS JIBYX OOBEKTOB
U HM3MEHEHHE HUX XapaKTePUCTUK IPU COBMECTHOM JIBJKEHHHM (CKOPOCTb, BpeM,
PACCTOSIHME) MPHU PEIICHUU 3a/1ad Ha JABW)KEHHE JIBYX OOBEKTOB KaK B OJHOM, TaK U B
POTHUBOIOJIOKHBIX HAIIPABICHUSX;

® UCCJIEeNOBAaTh BCEBO3MOXKHBIC CUTYyallMd MPHU PEIICHUM 3a/1ad Ha JBUXKEHUE MO PEKe,
paccMaTpUBaTh Pa3HbIE CUCTEMbBI OTCUETA;

e pelaTh pa3HOOOPA3HbIE 33/1aYH «HA YACTH,

e pemaTh U 0OOOCHOBBIBATH CBOE pElICHUE 3a7a4 (BBIACISITE MATEMAaTUYECKYIO OCHOBY)
Ha HAXOXKJEHUE YacCTH YHMCJIa M 4YMCJa 10 €r0 4acTH Ha OCHOBE KOHKPETHOTO CMBbICIA
npobu;

® 0CO3HaBaTh U OOBSACHATH HJIEHTUYHOCTHb 3aJa4 Pa3HbIX THUIIOB, CBA3BIBAIOIIUX TPHU
BEJIMUMHBI (Ha pabOTy, HA TMOKYNKW, HAa JABWUKEHUE), BBIACIATH STU BEIUYUHBI U
OTHOIIICHUS MEXKJy HUMH, TNPUMEHSATH WX TMPU PEUICHUU 3a7a4, KOHCTPYHPOBATh
COOCTBEHHBIC 33/1a4M YKa3aHHBIX THITOB.

B noBceaqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTUX MPEIMETOB:

® BBIJICNATh MPU PEHICHUU 3a7a4 XapaKTePUCTHUKU paccMaTpuBaeMoOW B 3ajade
CUTYaIlNH, OTJIMYHBIEC OT PEAIbHBIX (T€, OT KOTOPHIX aOCTParupoBaJMCh), KOHCTPYUPOBAThH
HOBBIE€ CUTYyalluu C YYETOM ATHUX XapaKTEPHUCTHK, B YACTHOCTH, IPHU PEUICHUU 33J1a4 Ha
KOHIIEHTPAIlMH, YYUTHIBATh IUIOTHOCTH BEIIECTBA;

e pemaTrh U KOHCTPYUPOBaTh 3aJa4ll HA OCHOBE PACCMOTPEHMS PEabHBIX CUTyallui, B
KOTOPBIX HE TPEOYETCSl TOYHBIM BRIUUCIUTEIIBHBIA PE3yJIbTaT;

e pelaTh 3a/1a4M Ha JABWKEHHE MO PEKe, paccMaTpuBasi pa3Hble CUCTEMBI OTCUETA.
Harasignas reomerpust

I'eomerpuueckue Gpurypsol

e lI3BiekaTh, UHTEPIIPETUPOBATH U NMPEOOPA30BHIBATH HHPOPMAIUIO O TEOMETPUUECKUX
¢durypax, npejCcTaBICHHYIO Ha YepTexKax;

e u3o0paxkaThb wu3y4aeMble (UTYPBI OT PYKHU U C TOMOIIBI KOMIIBIOTEPHBIX
MHCTPYMEHTOB.

N3mepenusi u BbIYMCIEHUS

® BBINOJHATH U3MEPEHUE JJIMH, PACCTOSHUM, BEIMYMH YIJIOB, C TOMOIIBIO
MHCTPYMEHTOB JIJIsl U3MEPEHUM JIJIUH U YTJIOB;

® BBIUKCIATH IUIONIAJIA MPSMOYTOJILHUKOB, KBaJIpaTOB, OOBEMBI MPSMOYTOJIBHBIX
napajie’enune 0B, Kyoos.

B noBceaHeBHOI JKM3HU M IPU U3YyYE€HUM APYTUX MPeEIMETOB:

® BBIUKCIATH PACCTOSIHUS HA MECTHOCTU B CTAHJAPTHBIX CUTYAIUSX, TUIOIIAA YYaCTKOB
MPSIMOYTOJIbHON (hOPMBI, 00BEMBI KOMHAT;

® BBHINOJHATH NPOCTEHIINE TOCTPOSHUS HA MECTHOCTH, HEOOXOJMMBIE B pealbHOM
KU3HH,

® OIICHUBATH Pa3MeEPhl PEATHHBIX OOBEKTOB OKPYIKAIOIIETO MUPA.

HUcropuss MmaTeMaTuKu

e XapaxkTepu3oBaTh BKJIaJ BBIJAIOIIMXCS MAaTEMAaTUKOB B Pa3BUTHE MAaTEMAaTHUKU U UHBIX
HAy4YHBIX 00JacTel.



BBIITYCKHHUK HAYUHUTCSA B 7-9 KIIACCAX (01a ucnonv3oeanus 6
NOGCEOHEBHOU JHCU3HU U 00ecnevyeHus 603MOMCHOCHU YCHREeWHO020 NPOOOJINHCEHUA
oopazoeanus Ha 6a3zo08om ypoene)

JJIeMEHTbI TEOPUH MHOKECTB M MATEMAaTHYECKOM JIOTUKHU

e OmnepupoBarb Ha 0a30BOM YPOBHE MOHSATHUSIMU: MHOKECTBO, 3JEMEHT MHOXECTBA,
MOJAMHOXECTBO, TPUHAJIEKHOCTD;

® 33/71aBaThb MHOKECTBA IIEPEYUCIICHUEM UX IIEMEHTOB;

® HAXOJHUTh NepecedeHue, 00beAMHEHNE, TTOJMHOKECTBO B MPOCTEHIIINX CUTYaIUsX;

e omepupoBaTh Ha 0a30BOM YPOBHE MOHATHSMHU: ONpENEICHUE, aKCHOMa, TeopeMma,
JI0Ka3aTeIbCTBO;

® [IPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI ISl TOATBEP>KHEHUS CBOMX BBICKA3bIBAHUM.

B noBceaqHeBHOI JKM3HU M IPU U3YyYE€HUH IPYTUX MPEAMETOB:

® HCMOJNB30BaTh TpadUyecKOoe MPEICTaBICHUE MHOXECTB ISl OMHMCAHUS pPeaTbHBIX
IPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a]a4 JPYTUX YUYEOHBIX MPEIMETOB.

Yuciaa

e OmnepupoBarb Ha 0a30BOM ypOBHE MOHATHSAMHU: HATypaJIbHOE YHCIIO, LIEJI0€ YHCIIO,
OOBIKHOBEHHAsI Jpo0b, JecATUYHas ApoOb, CMElIaHHas ApoOb, PaIMOHAIBHOE YHUCIIO,
apu(pMeTUYECKU KBaJAPAaTHBIN KOPEHb;

® HCIOJIB30BaTh CBOWCTBA YMCEN U NPABUJIA AEUCTBUM MPH BBIIOJHEHUH BBIYUCICHUM;

® KCIIOJIB30BaTh MIPU3HAKU JCTUMOCTH HA 2, 5, 3, 9, 10 11py BHINOJTHEHUH BBIYUCICHUN U
pPELIEHUN HECIIOXKHBIX 33]1a4;

®  BBINOJHATH OKPYIJICHUE PAIMOHATIBHBIX YHACEN B COOTBETCTBUU C MTPABUIIAMU;

® OICHHUBATh 3HAYCHUE KBAJAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIETOTO YUCTIA;

® PAacCIIO3HABaTh PAlMOHAIBHBIC U NPPALMOHAIBHBIE YHUCIIA,;

® CpaBHMBATH YHCIIA.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHX MPEAMETOB:

® OILICHHUBAaTh PE3YJIbTATHl BEIYMCICHUN MTPU PEIICHUU TPAKTHUYECKUX 33]1a4;

®  BBINOJHATH CPABHEHUE YHUCEN B PEATIBHBIX CUTYAIUsX;

® COCTaBJISITh YMCJIOBBIE BBIPAXKEHHS MPU PEIICHUM MPAKTUYECKUX 3a]ad W 3a1ad u3
JIPYTUX y4eOHBIX MPEIMETOB.

ToknecTBeHHbIE IPe00pa3oBaHUs

e BhINOJHATh HECTOXKHBIE TPEOOpa3oBaHUS MJisi BBIUMUCICHUS 3HAYEHUW YHUCIOBBIX
BBIPAKEHNW, COJIEPKAIIMX CTENEHU C HATypAJIBbHBIM IIOKA3aTeNIeM, CTEIEHH C LEJIBIM
OTPULIATENBHBIM NTOKA3aTEIEM;

® BBHINOJHATH HECJOXKHBIE MPEeoOpa3OBaHMs LIENBIX BBIPAXKEHHI: pacKpbIBaTh CKOOKH,
MPUBOAMUTH MOJOOHBIE CIIaraeMbIE;

® UCMOJIb30BaTh (OPMYJIBI COKPAIIEHHOTO YMHOXEHHUs (KBajpaT CYMMBbI, KBajpar
Pa3HOCTH, pa3HOCTh KBaJPAaTOB) JJIs YIPOILECHUS BHIYUCIICHNUN 3HAUYEHUI BBIPAXKEHUN;

® BHINOJHATH HECIOXKHBIE MPeoOpa3oBaHUsl  JAPOOHO-TMHEWHBIX  BBIPOKEHUU U
BBIPAXXEHUN C KBaJ[paTHBIMU KOPHSIMH.

B noBceaHeBHOI JKM3HU M IPU U3YyYE€HUM APYTUX MPeIAMETOB:

® [IOHMMAaTh CMBICJ 3alHCH YHCIIA B CTAHAAPTHOM BU/IE;

e omepupoBaTh Ha 6a30BOM YPOBHE MOHATUEM «CTaHIAAPTHAS 3aITUCh YHCIIay.
YpaBHeHUS U HEPABEHCTBA



e OmnepupoBarh Ha 0a30BOM YpPOBHE TOHSTHSIMHU: PABEHCTBO, YHCIOBOE DPABEHCTBO,
YpPaBHEHHE, KOPEHb YpPaBHEHUsA, pEIICHUE YPaBHEHMS, YHUCIOBOE HEPABEHCTBO,
HEPABEHCTBO, PEILICHUE HEPABEHCTBA,;
® [IPOBEPATH CHPABEIIMBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
e peuath JIMHEWHBIE HEPABEHCTBA M HECJIOKHBIE HEPABEHCTBA, CBOJIAIIMECA K
JINHEUHBIM;
® pelaTh CUCTEMBI HECIIOKHBIX JIMHEMHBIX YPAaBHEHU, HEPABECHCTB;
® TIPOBEPATH, ABJIACTCS JIM JAHHOE YUCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);
® pelaTh KBaJpaTHbIC YpaBHEHU MO0 (popMylie KOpHEH KBaIpaTHOTO YpaBHEHUS,
e 1300paXkaTh PEIICHUSI HEPABEHCTB U UX CUCTEM Ha YUCJIOBOM MPSIMOIA.
B noBcegHeBHOM KU3HU U NIPU U3YYECHUM APYTUX NPeIMETOB:
® COCTaBJISITh M PEIIAaTh JIMHEHHBIE YPAaBHEHUs MPU PELICHUM 3a7ay, BO3HHUKAIOMINX B
JIpYTUX y4eOHBIX MpeaMeTax.
DyHKUNHA
e Haxonute 3HaueHHue QPYHKIIMM MO 3aITaHHOMY 3HAUEHUIO apTyMEHTa;
® HaXxOAUTh 3HAYCHUE apTyMEHTa MO 3aJaHHOMY 3HAUYCHHIO (DYHKIMU B HECJIOKHBIX
CUTYalUsIX;
® OINpEACNATh IOJOKEHUE TOYKH M0 €€ KOOpAMHATaM, KOOPAMHATBI TOYKM IO €€
IIOJIOKEHUIO Ha KOOPAMHATHOU IIOCKOCTH;
e 110 rpaduKy HaAXOAUTH 00JACTh ONpEIeTICHUsI, MHOKECTBO 3HaYEHUMN, HYJIU (PYHKIIUH,
MPOMEXYTKU 3HAKOIIOCTOSIHCTBA, IPOMEXXYTKH BO3pAacTaHUsl U yObIBaHUsI, HAMOOJIbIIEE U
HavMEHbIIIee 3HaUeHUsI (PYHKIIUH;
® CTPOUTH rpaduK IMHEHHOU PYHKIINY;
® TIPOBEPATH, SBJSICTCS JIM JNaHHBIN Tpaduk rpadukoM 3aaaHHON QyHKIIMN (JIMHEHHOMH,
KBaJpaTUYHOM, 0OpaTHOM MPOMOPIIMOHATIBHOCTH);
e ompenensaTh NPUOMMKEHHBIE 3HAYCHHS KOOPJWHAT TOYKH IepecedeHus rpapukoB
byHKIU;
e OomnepupoBaTh Ha 0A30BOM YPOBHE MOHSATUSMMU: MTOCIEA0BATEILHOCTD, apu(MEeTHIECKAS
MIPOIPECCHUs], TEOMETPUYECKAS IIPOTPECCHUS;
e pemarh 3a7a4yd Ha TMPOrPECCUU, B KOTOPBHIX OTBET MOXKET OBbITh MOJIy4YeH
HEIMOCPEICTBEHHBIM MOICUETOM 0€3 MpUMEHEHHS (POPMYII.
B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NPeIMeETOB:
® HCIMOJB30BaTh rpadUKu peaIbHBIX MPOIECCOB U 3aBUCUMOCTEHN Jisi ONpeaeeHUs UX
CBOMCTB (HauOOJIBIINE U HAUMEHBIIINE 3HAUCHUS, POMEKYTKHA BO3pACTaHUS U YObIBaHMUS,
00J1aCTH MOJIOKUTEIBHBIX U OTPUIIATEIBHBIX 3HAYCHUM U T.11.);
® JCIOJIb30BaTh CBOMCTBA JIMHEMHOW (PYHKIMU U ee rpaduK OpH pelIeHUU 3a7ad W3
JIPYTUX y4eOHBIX MPEIMETOB.
CrarucTuka v Teopusi BepoOATHOCTEN
e llMerr nmpencraBieHME O CTATUCTUYECKHUX  XAPAKTEPUCTUKAX, BEPOSTHOCTU
CIIy4aiiHOTO COOBITHS, KOMOMHATOPHBIX 33J/1auax;
e pemaTh MPOCTEHIINE KOMOMHATOPHBIE 3aJ]a4l METOJIOM TIPSMOT0 U OPraHU30BAHHOTO
nepedopa;
® TIPEICTaBIIATH JIAHHBIC B BUJE TAOIUIl, AUarpamMm, rpaduKosB;
® yuTaTh HHPOPMAIIHIO, IPEJCTABICHHYIO B BU/IE TAOJIUIIbI, TUarPAMMBI, TpauKa;
®  ONPECIACIIATH OCHOBHbIE CTaTUCTUYECKME XapaKTEPUCTUKM YNCN0BbIX HabOPOB;
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® OLIGHUBAThH BEPOSATHOCTH COOBITHSI B MPOCTEHIIINX CITy4asiX;

® UMETh [IPEICTABICHUE O POJIM 3aKOHA OOJIBIINX YHCEN B MACCOBBIX SIBJICHUSIX.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® OLIEHMBATh KOJIMYECTBO BO3ZMOXKHBIX BAPUAHTOB METO/IOM Mepedopa;

® UMETh MpPEACTABICHHUE O PpOJH NPAKTUYECKU JOCTOBEPHBIX M MaJIOBEPOSITHBIX
COOBITHH;

L4 CpaBHI/IBaTL OCHOBHbI€ CTaTUCTUYECKNE XaPaKTEPUCTUKU, NOSTIYH4EHHDbIE B Npouecce pelweHnA I'IpMKl]a,CI,HOﬁ
3a4a4u, Usy4eHmaA peasbHOro FIBﬂeHMﬂ;

® OLIEHUBATh BEPOSATHOCTH PEAJIbHBIX COOBITUN U SIBJIEHUM B HECIIOXKHBIX CUTYaIUsX.
TexkcToBbBIC 321241

e Pemare HECIOXHBIE CIOKETHBIC 33JaYd Pa3HBIX TUIIOB Ha BCE apUPMETHUYECKHE
JICUCTBUS,

® CTPOMUTH MOJEJIb YCIOBUS 33J1a4M (B BUJI€ TAOJIMLIbI, CXEMBbI, PUCYHKA UM YPaBHEHUS),
B KOTOpPOM JaHbl 3HAYCHMs JBYX M3 TPEX B3aMMOCBS3AHHBIX BEJIIMUYMH, C LEJIbIO IOMCKA
peuIeHus 3a/1a4H;

® OCYUIECTBJIATH CIOCOO MOMCKA PELICHUs 3aJadH, B KOTOPOM PAaCCyKJIEHUE CTPOUTCS
OT yCJIOBHSI K TpeOOBaHUIO WJIK OT TPEOOBAHUS K YCIOBHIO;

® COCTaBJIATH IUIaH PEIICHUS 3a]a4H;

®  BBLICIATH JTallbl PELICHUS 33/1a4U;

® UHTEPHPETUPOBATH BEIYMCIIUTEIBHBIE PE3YJIBTAThI B 33/1a4€, HCCIEA0BATh MOJIyYEHHOE
pelIeHue 3a1a4u;

® 3HATh pa3jinuue CKOpOCTEeH 0OBEKTa B CTOAYEH BOJIE, MPOTUB TEUEHUS U MO TEUYCHUIO
pexu;

e peIlIaTh 33/1a4M HAa HAXOXJACHUE YaCTH YUCIIA U YUCIIA 110 €T0 YaCTH;

e pewiaTh 3a/Ja4YU pa3HbIX TUIIOB (Ha pabOTy, HAa MOKYIKH, Ha IBUKEHHE), CBA3BIBAIOIINX
TPH BEJIUYHHBI, BBIIEIATH 3T BEIUYUHBI U OTHOLIEHUS MEXI1Y HUMU;

® HAXOJUTh MPOLEHT OT YHMCJA, YUCIO MO MPOLEHTY OT HEro, HaXOAUTh MPOLIEHTHOE
CHWKEHHUE WJIH MPOLIEHTHOE MOBBIIICHUE BEJINYUHBI,

® pElIaTh HECJOKHBIE JIOTMYECKUE 3aJa4l METOJOM PACCYKICHUM.

B noBceqHeBHOM KU3HH M IIPH U3YYE€HHHU APYIHX NPEIMETOB:

® BBABUIaTh TUIIOTE3bl O BO3MOXHBIX NPEIEIBHBIX 3HAYECHHUAX HCKOMBIX B 3ajJade
BEJIMYMH (JIeJaTh IPUKUAKY).

I'eomeTpuueckue purypsi

e OmnepupoBarh Ha 6a30BOM ypOBHE MOHATUSMU F€OMETPUUYECKUX (DUTYD;

® U3BJEKaTh HH(OPMALIMIO O TEOMETPUUECKUX (PUTYpax, IPEICTABICHHYIO Ha YepTexkax
B IBHOM BH/JIC;

® T[PUMEHATh JJs pelIeHUs 3aJad TeoMeTpUuyYecKue (akThl, €ClId YCJIOBHS HUX
MIPUMEHEHUS 3aJ1aHbl B IBHOU (opMme;

e Dpemath 3aJayd Ha HAXOXIACHUE TEOMETPUYECKHX BEJIMYMH IO 0Opas3lam Wiu
aIropuTMam.

B noBceqHeBHOM KU3HH M NIPH U3YYECHUH APYIHX NMPeEAMETOB:

® CNOJb30BaTh CBOMCTBA TI'€OMETPUUECKUX (Uryp A pEHIeHHs THUIOBBIX 3aj]ad,
BO3HMKAIOIIMX B CUTYalUsIX MOBCEAHEBHOM )KM3HU, 3a]1a4 IPAKTHYECKOTO COAEPIKAHHUS.
OTHOoLICHHS
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e OmnepupoBarh Ha 0a30BOM YPOBHE MOHSTHUAMU: PaBEHCTBO (UTYp, paBHBIE (DUTYPBI,
PAaBEHCTBO TPEYTOJBbHUKOB, IAPAIUIECIBHOCTh IMPAMBIX, NEPIECHIAUKYIAPHOCTh MPSAMBIX,
YIJIBL MEXKAY NPSIMBIMU, IEPIICHAUKYIISAP, HAKIOHHASL, IPOCKIIUS.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM JAPYTrUX NPeIMeTOB:

® UCIIOJIB30BaTh OTHOLICHUS [UJI PEUICHUS NPOCTEHINNX 3a7ay, BO3HUKAIOIIUX B
pEaAbHOM KU3HMU.

HN3MepeHnsi M1 BbIYUCJICHUS

e DBpimosHATE HW3MEpPEHHE JUIMH, pPACCTOSIHUM, BEJIWYMH YIJIOB, C IOMOUIBIO
UHCTPYMEHTOB JUI1 U3MEPEHUN UIMH U YIJIOB;

e [puUMEHATh (OPMYJBI TMEpUMETpa, IUIOMAAM U 00bEMa, IUIOMIA[U TMOBEPXHOCTHU
OTAEIBHBIX MHOTOI'PAHHUKOB IIPU BBIYUCIICHUX, KOT/Ia BCE JAHHBIE UMEIOTCS B YCIIOBUH;
e npumeHsATh TeopeMy lludaropa, 6a30Bble TPUTOHOMETPUYECKUE COOTHOIICHMS ISt
BBIUHCIICHUS IJIUH, PACCTOSIHUM, TUIOIIAJAEH B MPOCTENIINX CIIydasix.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NPeIMETOB:

® BBIUUCIATH PACCTOSHUS HA MECTHOCTM B CTAaHJAPTHBIX CHUTYAlUAX, IUIOIAAA B
MPOCTEUIINX CITydasiX, TPUMEHATh (HOPMYJIBI B MPOCTEHIINX CUTYAIMSIX B MOBCEIHEBHON
KU3HU.

I'eomeTpuyeckne NoCTPpoOEeHU

e 300paxarh TUIOBBIE TUIOCKHE (PUTYpbl M (UTYPHI B MPOCTPAHCTBE OT PYKH U C
ITOMOUIBI0 HHCTPYMEHTOB.

B noBcegHeBHOM KU3HU U NIPU U3YYECHUU APYTUX NPeIMETOB:

® BBHINOJHATh NPOCTEHIINE MOCTPOEHUS HA MECTHOCTH, HEOOXOJIMMBIE B pPEATbHON
KU3HU.

I'eomeTpuuyeckue npeodpazoBaHus

o Crpouth Gpurypy, CHMMETPUYHYIO TaHHOU (PUTYype OTHOCUTEILHO OCHU U TOYKH.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX NPeIMeETOB:

® pacrno3HaBaTh ABMKEHUE OOBEKTOB B OKPYKAIOIIEM MUDE;

® pacrno3HaBaTh CUMMETPUYHBIEC (PUTYPBI B OKPYXKAIOILIEM MHUPE.

BeKkTOpbl 1 KOOPAMHATHI HA IIOCKOCTH

e OmnepupoBarh Ha 0a30BOM ypOBHE TMOHATUSIMH BEKTOp, CyMMa BEKTOpPOB,
MIPOM3BEICHUE BEKTOPA HA YUCII0,KOOPAUHATHI HA IUNIOCKOCTH;

e ompeAciaTh NPUOTMAKEHHO KOOPAMHATHI TOYKHM MO €€ H300paKEHUI0 Ha
KOOPJUHATHOM TTIOCKOCTH.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTUX NPeIMETOB:

® NCNOJIb30BaTh BEKTOPHI JJISI PEIICHUS MPOCTEHUIINX 3a/1a4 HAa ONPENEIICHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBUKCHMUS.

Hcropust MaTeMaTUKHU

e OnuceiBaTh OTIEIbHBIE BBIJAIONIMECS PE3YyJIbTAThl, MOJYYEHHBIE B XOAE Pa3BUTHUSA
MAaTEMAaTUKH KaK HAYKHU;

® 3HATh NPUMEPHI MATEMATUYECKUX OTKPHITUN M UX aBTOPOB, B CBA3U C OTEUECTBEHHOU
Y BCEMUPHOMN UCTOPHUEN;

® [IOHMMATh POJIb MATEMATHUKHU B pa3BuTuu Poccun.

MeToabl MaTEMATHKH

e BrpiOuparh NOAXOMSIIMMA W3YYCHHBIM METON JUIA PEIICHUH W3YYCHHBIX THUIIOB
MaTeMaTUYECKUX 3a1aY;
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e [IpuBomute mnpuUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B  OKpYXKalolEw
JNEHUCTBUTENBHOCTH U IPOU3BEIECHUSAX UCKYCCTBA.

BBIIITYCKHUK MHNOJYYUT BO3MOXHOCTb HAYYUTBCA B 7-9
KJIACCAX puist o0ecriedeHusi BO3MOKHOCTH YCIIEITHOTO MPOAO0JIKeHUs 00Pa30BaHMs
Ha 0230BOM M yrIy0JJéHHOM YPOBHSX
JJIeMeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTUKHU
e OmnepupoBaTh TNOHATUSAMHU: ONpPEACIICHUE, TEopeMa, aKCHUOMa, MHOXKECTBO,
XapaKTEPUCTHKU MHOXKECTBA, JIEMEHT MHOKECTBA, IYCTOE, KOHEYHOE M OECKOHEYHOE
MHOK€CTBO, MOJIMHOXECTBO, IPUHA/IJICAKHOCTh, BKIIOUEHHUE, PABEHCTBO MHOXKECTB;
® U300pa)kaTb MHOKECTBA U OTHOIIEHHE MHOKECTB C MTOMOIIBIO KPYroB DUjepa;
® OmpeneNsaTh MPUHAJICKHOCTh 3JIEMEHTa MHOXKECTBY, OOBEAMHEHUIO U MEPECCUCHUIO
MHOKECTB,;
® 33/7]aBaTh MHOXKECTBO C TTOMOIIIbIO NIEPEUUCIICHUS JIEMEHTOB, CIIOBECHOTO OMUCAHNS,
® OINEpPUPOBATH MOHSTUSIMU: BBICKA3bIBAHWE, UCTUHHOCTHh WM JIO)KHOCTh BBICKA3bIBAHUS,
OTpULIAHUE BBICKA3bIBAHWI, OIEpallMM HAJ BBICKA3bIBAHUAMH: WM, WIH, HE, YCIOBHBIC
BBICKA3bIBaHUS (MMIUIMKAIIUN );
® CTPOUTH BBICKA3bIBaHUS, OTPULIAHUS BbICKAa3bIBAHU.

B noBceaHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX MPeIMETOB:

® CTPOUTH LIETIOYKH YMO3AKJIIOUEHUI HA OCHOBE UCIIOIb30BaHUs MPABUII JIOTUKU;

® LCMOJb30BaTh MHOXXECTBA, OINEpalMM ¢ MHOXECTBaMHM, UX rpaduueckoe
MIPEACTABIICHHUE JIJI OMMCAHUS PEATBHBIX MMPOLECCOB U SABJICHUM.

Yuciaa

e OmnepupoBaTh MOHATHUSIMHU: MHOXKECTBO HATYpaJbHBIX YHCEJ, MHOKECTBO LEJbIX
YuCcesl, MHOKECTBO PallMOHAIBHBIX YKCEII, UPPAIlMOHATBHOE YKCIIO, KBAAPATHBIN KOPEHD,
MHOKECTBO JICUCTBUTEIBHBIX YHCEJN, TEOMETpUUECKas HHTEPIPETAlUs HaTypaJbHbIX,
LEJIbIX, PAllUOHATIbHBIX, ICCTBUTEIIBHBIX YUCE;

® [IOHUMATh U OOBSICHATH CMBICI TTO3UIIMOHHOM 3aMUCH HATYPaJIbHOTO YKCIIA;

® BBINOJHATH BBIYKUCICHHS, B TOM YHCJIE C MCHOJIb30BAHUEM MPHUEMOB PalMOHAIBHBIX
BBIUMCIICHUH;

®  BBINOJHATH OKPYIJIEHUE PAllMOHATIBHBIX YHCEII C 3aJaHHON TOUYHOCTHIO;

® CpaBHUBATH PALIMOHAJIbLHBIC U UPPAIUOHATILHBIC YUCIIA;

® [IPEJCTaBIIAThH PAIIMOHAIBHOE YHUCIIO B BUJIE IECATUYHOMN TpoOHn

®  YNOPSA0YMBATH YKCIIA, 3aITUCAHHBIC B BUC OOBIKHOBEHHOM M IECATUYHOM Ipo0u;

e nHaxoauth HOJI m HOK umncen u ucnosib30BaTh UX MpHU PEIICHUU 3a1a4.

B noBceaHeBHOI1 JKM3HU M IPU U3YyYE€HUH APYTUX NMPEAMETOB:

® [IPUMEHSTH MpaBWIa NPUOJIMKEHHBIX BIYUCICHUN MPU PEIICHUH MPAKTUYECKUX 3a]1a4
Y PEIICHUHU 3a/1a4 APYTUX yU4eOHBIX MPEAMETOB;

®  BBINOJHATH CPABHEHHUE PE3YJIbTATOB BHIYMCICHUN MPU PEIICHUH MPAKTUYECKHUX 3a]1a4,
B TOM YHCJIC TPUOJIMKEHHBIX BHIYUCIICHHN;

® COCTaBJISITh U OLICHUBATh YUCJIOBBIC BBIPAKEHUS MIPU PEIICHUN MPAKTUYECKUX 3a]1a4 U
3a/1a4 U3 APYrux y4eOHBIX MPEIMETOB;

® 3aNMCHIBATh U OKPYTJISATH YUCJIOBBIC 3HAUCHUS PEATHHBIX BEJUYUH C UCIIOJIb30BAHUEM
Pa3HBIX CUCTEM U3MEPEHHUSI.

To:xknecTBeHHbIE IPe00pa3oBaHUS
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e OmnepupoBaTh MOHIATUSIMU CTEIEHH C HATypaJbHBIM MOKA3aTeJIEM, CTETIEHU C LEIbIM
OTPHULIATENBHBIM NTOKA3aTEIEM;

® BBHINOJHATH MPeoOpa3oBaHUsl LEIbIX BBIPAKEHUN: JCUCTBUS C OJHOUYJICHAMU
(coxeHue, BBIUUTAHHUE, YMHOXXEHHE), JEHCTBUS C MHOrOWIeHaMH (CIOKEHHE,
BBIYMTAHNE, YMHOKEHHE);

® BEHINOJHATH PA3JIOKCHUE MHOTOWICHOB HAa MHOXHUTEIM OJHAM W3 CIOCOOOB:
BBIHECEHHE 3a CKOOKYy, TpYINIUPOBKA, HCIONb30BaHHE (POPMYT COKPAIIEHHOTO
YMHOKECHUS;

®  BBIJICIATH KBAIPAT CYMMBI U PA3HOCTH OJHOYICHOB;

® PAaCKJIAbIBAaTh HA MHOXUTEIU KBAAPATHBIM TPEXUIICH;

® BBINOJHATH MNPEOOPA30BAHUS BBIPAKECHHUM, COAEPKAIMX CTEINEHU C UEIbIMU
OTPULATEIIBHBIMUA TMOKA3aTeISIMUA, TMEPEXOJUTh OT 3allUCU B BHUJIE CTEIEHU C LEJIbIM
OTpHUIIATEIBHBIM MTOKa3aTeJIEM K 3alKiCH B BUJIE TpoOH;

® BBHINOJHATH MpeoOpa3oBaHusl JIPOOHO-PAMOHATIBHBIX BBIPAKEHHUM: COKpalleHue
npoOelt, mpuBefeHUe anreOpandyeckux IpoOed K o00lieMy 3HaMEHATeNio, CI0XKEHHE,
YMHOKEHHE, JeJeHHe aireOpandeckux JpoOei, BO3BeleHHE aiareOpanveckoil npoOu B
HAaTYPAJIbHYIO U LIEIYK0 OTPULIATENLHYIO CTEIICHB;

®  BBINOJHATH MPEOOPA30BAHUS BEIpAXKEHUMN, COACPKAIINUX KBApaTHBIE KOPHHU;

® BBIJACIATh KBAJApaT CYMMbl WA PA3HOCTH ABYWIEHA B BBIPAKCHUSAX, COACPHKAIIUX
KBaJIpaTHbIE KOPHU;

®  BBHINOJIHATH IPE0OpPa30BaHUS BBIPAKEHUH, COAEPIKAIIUX MOTYJIb.

B noBcegHeBHOM KU3HU M NIPU U3YYEHUM APYTrUX NPeIMeETOB:

® BBHINOJHATH MPeoOpa3oBaHUs U JCHCTBUS C YMCIAMH, 3allUCAaHHBIMU B CTaHJAApTHOM
BUJIE;

® BBINOJHATH MPEOOPA30OBaAHUS ANTECOPAMYECKUX BBIPAKCHUN TMpPU PEIICHUU 3a7a4
JIPYTUX y4eOHBIX MPEIMETOB.

YpaBHeHMs M HEPABEHCTBA

e OnepupoBaTh MOHATUAMH: YpPaBHEHUE, HEPABEHCTBO, KOPEHb YPAaBHEHHS, PEIICHHE
HEpPaBEHCTBA, PAaBHOCWJIbHBIE  ypaBHEHHs, OOJacTh  ONpENETCHUS  ypaBHEHUS
(HEepaBeHCTBA, CUCTEMbl YPABHEHUI WJIM HEPABEHCTR);

® pellaTh JUHEWHBIE YPABHEHHS M YPABHEHMS, CBOJMUMBIE K JIMHEWHBIM C MOMOIIBIO
TOXECTBEHHBIX MPEOOPa30BaAHMUIA;

e pellaTh KBAJApPAaTHBIC YPABHEHUSI U YPABHEHHUS, CBOJIUMBIE K KBAJPATHBIM C IMOMOIIBIO
TOJIECTBEHHBIX TIPEOOPA30BAHUM;

e pemarth APOOHO-IMHEHWHbBIE YPAaBHECHHUS,

e pelarh NPOCTEHIINE UPPALMOHAJILHBIE YPABHEHNUS BHaa V F0) = 2 ‘/f (x) = \/g (x) ;

e peuaTth ypaBHEHUs BUJA x"=a;

® pelIaTh ypaBHEHUS CIIOCOOOM Pa3JIOKEHUSI HA MHOKHUTEIN U 3aMEHBI TIEPEeMEHHOT;

® HCMOJIb30BaTh METOJ| MHTEPBAJIOB JJIA PEIICHUS IEIbIX U JPOOHO-paIIMOHAIBHBIX
HEpPABEHCTB;

® peulaTh JUHEWHbIC YPABHEHUS U HEPABEHCTBA C TapaMeTpaMHu;

® peuaTh HECIOKHBIE KBaIPAaTHbIE YPABHEHHUS C TapaMETPOM;

® pemiaTh HECJIOKHBIE CUCTEMBI JIMHEHHBIX YPAaBHEHUH C TapaMeTpaMu;

® pemiaTh HECJIOXKHBIC YPABHEHUS B IEJIBIX YHUCIaX.
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B noBceqHeBHOM KU3HH M NIPH U3YyYE€HHHU APYIHX NPeIMETOB:

® COCTaBJATh M pEIIaTh JIMHEHMHBbIE W KBAJAPATHBIE YpPAaBHEHMS, YPaBHEHHSA, K HHUM
CBOJSIIMECS, CUCTEMBI JIMHEHHBIX YPAaBHEHUM, HEPABEHCTB IIPU PELICHUM 3a1ad JPYTUX
y4eOHBIX MPEAMETOB;

® BBINOJHATH OLEHKY IIPaBIONOA0OOUs pe3ynbTaToOB, IOJYyYaE€MbIX IPU PELICHUU
JIMHEWHBIX U KBAJPAaTHBIX YPABHEHUM U CUCTEM JIMHEWHBIX YPABHEHUU U HEPABEHCTB IpU
pELIeHUH 337a4 IPYTruX YUYEOHBIX PEIMETOB;

e BBHIOMpATh COOTBETCTBYIOLIME YypPAaBHEHHUS, HEPABEHCTBA WM HX CHUCTEMBI IS
COCTABJICHMSI MAaTEMATHYECKOW MOJEIM 3aJaHHOW PEaJIbHOW CUTYallMH WIM IPUKIATHOU
3a/1a4y;

® yYMEThb MHTEPIPETHPOBATH MOJYYEHHBIN NP PELICHUU YPaBHEHUs, HEPABEHCTBA WIIU
CUCTEMBI pe3yJIbTaT B KOHTEKCTE 3aJaHHON PEAIbHOM CUTYAllMU WIN NTPUKJIATHON 3a/1a4n.
DOyHKIUU

e OmnepupoBaTb TOHATUAMH: (DYHKIHOHAIbHAS 3aBHUCUMOCTb, (YHKIHS, Trpaduk
byHkuy, cnocoObl 3amaHus (YHKUIWM, apryMEeHT M 3HaueHue (QyHKIUH, OOJIacCTh
ONpENEeNeHUs] M MHOXXECTBO 3HAUY€HUW (YHKUMHM, HYIM QYHKUUHA, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh (DYHKLIMH, YETHOCTH/HEUETHOCT (DYHKIINH;

® CTpPOHUTH rpaduku JIMHENHOM, KBaJIpaTUYHON byHKIUH, oOpaTHo

IPONOPLUHMOHAIBLHOCTH, (PyHKIIUM BUJIA: YR y =Y y=3x y=Id.

; : , ) ) ,
e Ha IpUMEpe KBaJApaTHUUHOM (YHKIMHU, HCHOJB30BaTh IpeoOpa3oBaHusl TIpaduka
Gynxmun y=f(x) 115 noctpoenus rpadukos GyHxmui Y = af (kx+b)+c ;
® COCTaBJATh YpPaBHEHHs MPSMOM MO 3aJaHHBIM YCIOBHUSIM: MPOXOJSIICH yepe3 B
TOYKH C 33JaHHBIMU KOOpJIWHATaMH, IPOXOAIIECH Yepe3 JaHHYI0 TOUKY U MapajlieIbHON
JAHHOU MPSIMOW;
e ccneaoBaTh GYHKIUIO MO €€ rpaduKy;
® HAXOIWTh MHOXXECTBO 3HA4YCHHWH, HYIH, MPOMEXKYTKH 3HAKOMOCTOSHCTBA,
MOHOTOHHOCTH KBaJpaTUYHON (YHKIINH;
e OIEpUpOBaTh MOHATUSMHU: TIOCIEAOBATEIbHOCTh, apupMeTHdecKass MpOrpeccus,
reoMeTpuyecKas mporpeccus;
e peuiaTh 3a/1a4d Ha apUPMETHUECKYIO U TEOMETPUUYECKYIO POTPECCHIO.
B noBceHeBHOM KU3HM M IPH U3YYEHHHU APYTUX MPEIMETOB:
® UIIOCTPUPOBATH C TIOMOIIBIO TpaduKa peaabHyl0 3aBUCHMOCTh WM MPOIIECC MO UX
XapaKTepUCTHKAM;
® CNOJb30BaTh CBOMCTBA U IpaduK KBaJApaTUUHON (PYHKLIMU NpU pEeUICHUM 331ad U3
APYTUX Y4EOHBIX MTPEIMETOB.
TexcroBble 3a1a4u
e Pemare NpocThie U CIOXKHBIE 33JaYd Pa3HbIX THUIIOB, a TaKXE 3a/ayl MOBBIILICHHON
TPYIAHOCTH;
® CMOJB30BaTh pPa3HbIE KPATKHE 3alMCH KaK MOJENU TEKCTOB CIOXKHBIX 3a1ad Jis
MOCTPOCHHUS MTOMCKOBOW CXEMBI M PEIICHUS 33]1aY;
® pas3nuyaTh MOJENb TEKCTa M MOJENb PEHICHHs 3aJaud, KOHCTPYHpPOBAaThb K OJIHOM
MOJIETIN PEIICHNS HECIOXKHOW 3a/1auM pa3Hble MOJEIU TEKCTa 3a/1a4u;
® 3HATh U MPUMEHATH 00a crocoba Moucka pereHus 3aaad (0T TpeOOBaHUS K YCIOBHIO U
OT YCJIOBHSI K TPeOOBAHUIO);
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®  MOJEIHUPOBATH PACCYXACHHUSA MIPH MOMCKE PELICHH 33434 C IOMOIIBIO rpad-CXEMBb;

®  BBIJICIATH JTAIbI PEUICHUA 3aJa41 U COIEPKAHUE KaXKIOTO ITAlla;

® yMETh BHIOMPATH ONTUMAJIbHBIN METOJI PEIICHU 33J]a4l U 0CO3HAaBaTh BHIOOP METO/IA,
paccMaTpUBaTh PA3IMYHbIE METO/Ibl, HAXOAUTh Pa3HbIC PEIICHMS 3aa4H, €CJIU BO3MOXKHO;
® AHAJIM3UPOBATh 3aTPYJHEHUS [IPU PELICHUU 33]1a4;

® BBHINOJHATH pa3IMyHbIe MpeoOpa3oBaHUs MPEUIOKEHHON 3a7aud, KOHCTPYUPOBATh
HOBBIE 33/1a4W U3 JJAHHOM, B TOM YHUCJIE OOpaTHBIE;

® UHTEPIPETUPOBATH BEIYMCIUTENBHBIE PE3YNIBTATHI B 3aa4€, UCCIEAOBATh MOTYYEHHOE
pelIeHue 3a1a4u;

® AHANM3HUPOBATH BCEBO3MOXKHBIE CUTYAIIMH B3aMMHOTO PACIIOJIOKEHUS JIBYX OOBEKTOB
U U3MEHEHHE WX XApaKTEPUCTUK IPU COBMECTHOM JIBHJKEHHH (CKOPOCTb, BpeM,
pPAcCTOSIHUE) MPHU PEIICHUU 3a/1ady Ha JBM)KEHHE JIBYX OOBEKTOB KaKk B OJHOM, TaK U B
IPOTUBOMOJIOKHBIX HAIPABICHUSAX;

® HCCIIEIOBATh BCEBO3MOXKHBIE CUTYyallUH INPU PEIICHUU 3a]a4y Ha JIBIOKEHUE IO PEKE,
paccMaTpuBaTh Pa3HbIE CUCTEMBI OTCUETA;

® pelarh pa3HOOOpa3HbIE 33/1aYH «HA YACTH,

e pemaTh U 0OOCHOBBIBATH CBOE pElICHUE 3a7a4 (BBIACISITh MATEMAaTUYECKYIO OCHOBY)
Ha HAXOXKJIEHHUE YAaCTH YHUCJIAa U YHCIA MO €ro 4acTH Ha OCHOBE KOHKPETHOTO CMbICIIA
1poou;

® O0CO3HaBaTh U OOBSACHATh HUJECHTUYHOCTH 3a/1ad Pa3HbIX THUIIOB, CBS3BIBAIOUIUX TPHU
BENIMYMHBI (Ha paboTy, Ha TMOKYIKH, Ha JIBIDKCHHE). BBIJICIATH ATH BEIUYHHBI U
OTHOIIICHUS MEXJIy HUMH, NPUMEHSATh HX TMPU PEHICHUU 3a7ady, KOHCTPYHPOBATh
cOOCTBEHHBIE 33/1a4 YKA3aHHBIX THUIIOB;

® BJAJETh OCHOBHBIMU METOJIaMH PELIEHUS 3a]]a4 Ha CMECH, CILJIaBbl, KOHIICHTPALIUU;

® pelaTh 3a/1a4d Ha MIPOLEHTHI, B TOM YHCIIE, CJIOXHBIE MPOIEHThl ¢ 0OOCHOBAHUEM,
UCIIOJIB3YS pa3Hble CIIOCOOBI;

® pelaTh JIOTUUECKHE 3a/]a4l Pa3HbIMU CIIOCOOaMHU, B TOM YHUCIIE, C ABYMs OJIOKAMH U C
TpeMsi OJIOKAMH JIaHHBIX C TOMOIIbIO TaOJIHIL;

e Dpemath 3a3Ja4yd MO0 KOMOMHATOPUKE W TEOPUM BEPOSTHOCTEM Ha OCHOBE
MCIIOJIb30BAHUS U3YYEHHBIX METO/I0B U 00OCHOBBIBAThH PEILICHUE;

® peuaTh HECIOXKHBIE 33]]a4U [0 MATEMATHUYECKON CTATUCTUKE;

® OBJAJIETh OCHOBHBIMH METOJAaMHU PEIICHUS CIOKETHBIX 3a1ad: apudMeTUUYECKU,
anredpanyeckuii, nepedop BapuaHTOB, FT€OMETPUUECKUH, TpadUuecKuil, MPUMEHITh UX B
HOBBIX 10 CPAaBHEHUIO C U3YYEHHBIMU CUTYaIUsX.

B noBceaHeBHOI JKM3HU M IPU U3YyYE€HUH APYTUX NMPEIMETOB:

e BBICIATH IMPU PEUICHUU 337a4 XapaKTEpUCTHUKU paccMaTpUBaeMoll B 3aaaye
CUTYaIlNH, OTJIMYHBIC OT PEAbHBIX (T€, OT KOTOPHIX aOCTParupoBaJIUCh), KOHCTPYUPOBAThH
HOBBIE€ CUTYyallud C YYETOM 3THX XapaKTEpPUCTHK, B YACTHOCTH, MPHU PEUICHUHU 3a/1ad Ha
KOHIIEHTPAIUH, YYUTHIBATh IUIOTHOCTh BEIIECTBA;

® pemaTh U KOHCTPYUPOBATh 3aJa4l HA OCHOBE PACCMOTPEHUS PEaJbHbIX CUTyallui, B
KOTOPBIX HE TpeOyeTCs TOUHbIA BHIYUCIUTEIbHBIN pe3ybTaT;

® pellaTh 33/1a4M Ha JABMKEHHE 10 PEKe, pacCMaTprBasi pa3Hble CUCTEMbI OTCUETA.
CrarucTuka ¥ Teopusi BepoOATHOCTEH
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e OmnepupoBaTh MOHATUAMHU: CTOJNOUYATHIE W KPYTOBBIE JAMArpPaMMBbI, TAOIULbI JAHHBIX,
cpeaHee apuQmeTnyeckoe, MeanaHa, HauOOJbIlee W HAaUMEHbIEe 3HAYEHUS BBHIOOPKH,
pa3max BBIOOPKH, TUCTIEPCHSI U CTAHJAPTHOE OTKJIOHEHHE, CIIydaiiHasi U3MEHYHBOCTH;

® U3BJICKATH I/IH(bOpMaLII/IIO, npeacTaBAeHHYIo B Tabaunuax, Ha guarpammax, rpadumkax,

®  COCTaBJIATH TaOJUIIBI, CTPOUTH AUATPAMMBI M Tpa( KU Ha OCHOBE JaHHBIX;

e oOmepupoBaTh MOHATUSAMH: (HAKTOpHad dYHCla, T[EPEeCTAaHOBKHM M  COYETaHMUS,
TpeyronbHuk [lackans;

® [IPUMEHSATH MPABUIIO MPOU3BEICHUS MTPH PEIICHHH KOMOUHATOPHBIX 3a/1ay;

® ONepUpOBaTh MOHATUSMH: CIy4YalHBIM OMBIT, CIy4ailHbI BBIOOpP, HCIIBITAHUE,
AJIEMEHTAPHOE CIIy4ailHOE COOBITHE (MCXO[), KJIACCUYECKOE OIPEACIICHHE BEPOSITHOCTU
CIIy4aifHOTO COOBITHSI, OTIEpaIlui Ha/l CITy4YaiHBIMU COOBITUSIMU;

® MPEACTaBIATH HH(GOPMALIMIO C TOMOIIBIO KPYTroB Dilnepa;

e pelmaTh 33124l Ha BBIUYMCICHUE BEPOSITHOCTU C MOJCUYETOM KOJIMYECTBA BAPHAHTOB C
HOMOIIBI0 KOMOWHATOPUKH.

B noBceHeBHOM KU3HU U NPH U3yYeHUH APYTUX MPeAMETOB:

® U3BJIEKaTh, MHTEPHPETUPOBATH U MPeoOpa30BbIBaTh MH(POPMALIMIO, npeacTaBneHHylo B
Tabanuax, Ha Avarpammax, rpaduKkax, OTPArKAIOLLYI0 CBOMCTBA M XAPaKTEPUCTUMKU pPeasibHbIX MPOLLECCOB U
ABNEHWNIA;

® OMNpeNeNsaTh CTATHCTHUYECKUE XapaKTEPUCTHUKU BBIOOPOK MO TabivLaM, AHarpamma,
rpadukaM, BBIIOJIHATh CPABHEHHE B 3aBUCUMOCTH OT LIEJIM PEIICHUS 3aa4H;

® OLIEHUBATh BEPOSATHOCTb PEANIbHBIX COOBITUI U SIBJICHU.

I'eomerpuueckue Gpurypsol

e OnepupoBarh NOHITUAMU FEOMETPUUECKUX PUTYD;

® U3BJIEKaTh, HHTEPIIPETUPOBATH U MPEOOPA30BBIBATH HHPOPMALIUIO O TEOMETPUUYECKUX
¢durypax, npeJCcTaBICHHYIO Ha YepTexax;

® [PUMEHATh TEeOMETpUYECKHe (akTbl I penieHus 3axady, B TOM YHCIIE,
IIPEANOIATA0IINX HECKOJIBKO 1aroB PEIICHHUS;

e (opMynupOBATH B MPOCTEHIINX CITydasix CBOWCTBA U MPU3HAKU QUTYD;

® JIOKa3bIBaTh FEOMETPUUYECKUE YTBEPIKICHHUS;

e BIAJACTh CTAHJAPTHOW KjaccuuUKalMell Miaockux ¢uryp (TpeyrojabHUKOB U
YETHIPEXYTOJILHUKOB).

B noBceqHeBHOM KNU3HH M NIPH U3YYECHHHU APYTHX NPEIMETOB:

® UCIOJIb30BaTh CBOMCTBA T'€OMETPUYECKUX (UTYp JUISI PEUICHHUS 3afay NpakTUUecKoro
XapaKTepa M 3a4a4y U3 CMEXKHbIX AUCLUMUMINH.

OTHoIeHUs

e OmnepupoBarb TNOHATUSAMHU: paBEHCTBO (UTYp, paBHble (UIYpbl, PaBEHCTBO
TPEYTOJIbHUKOB, MapauIeIbHOCTh NPAMBIX, NEPIEHANKYISIPHOCTh NPSMBIX, YIJIBI MEXKIY
MPSAMBIMH, NEPIEHIUKYIISP, HAKJIOHHAS, MPOEKLHUs, nogodue ¢uryp, moaoOHble PUrypsl,
MO00HBIE TPEYTONbHUKY;

e qnpumeHsATh Teopemy PDameca M TeopeMy O MNPONOPLHUOHAIBHBIX OTPE3KaAX IpHU
pELICHUH 3aa4;

® XapaKTepu30BaTh B3aMMHOE pPACHOJIOKEHUE MNPAMOA U OKPYKHOCTH, JIBYX
OKPYKHOCTEM.

B noBceHeBHOM KNU3HH M NIPH U3YYE€HHHU APYTHUX NMPeIMETOB:

®  JCIOJIb30BaTh OTHOUICHUS AJIA PEIICHUS 3a]a4, BOSHUKAIOIIKUX B PEAIbHON KU3HU.
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N3mepenusi v BbIYMCIECHUS

e OmnepupoBarh MNPEACTABICHUSIMU O JUIMHE, IUIOMAAH, OO0bEME Kak BEIWYMHAMHU.
[Ipumensate Tteopemy I[ludaropa, ¢opmynsl miomany, oO0bEMa TMpU  pElICHUU
MHOTOIIArOBbIX 3a/lay, B KOTOPBIX HE BCE JaHHBIE MPEACTABICHbI SIBHO, a TPEOYIOT
BBIYKCIICHUN, OMEepUpoBaTh O0Jee MIUPOKUM KOJIMYECTBOM (DOpMYI JUIMHBI, TUIOMIA/IH,
00bEMa, BBIYUCIATH  XapaKTEPUCTUKU  KOMOMHamuil  uryp  (OKpyX HOCTeH U
MHOTOYTOJIPHUKOB)  BBIYUCIIATH  PACCTOSIHHS ~ MEXAy  Gurypamu,  NPUMEHSTH
TPUTOHOMETPHUECKHE (HOPMYJIBI I BRIUMCICHUHN B 00JI€e CIOXKHBIX CITydasiX, MPOBOINUTH
BBIYMCIICHUSI HA OCHOBE PABHOBEIIMKOCTH U PABHOCOCTABIECHHOCTH;

® TIPOBOJUTH MPOCTHIC BHIUUCICHUS HA OOBEMHBIX TEJaX;

e (opmyaupOBaTh 337241 HA BHIYMCIICHHUE JIJTUH, TIIONIA/ied 1 00bEMOB U pPelIaTh UX.

B noBceagHeBHOI KM3HU M NIPU U3YYECHUH APYTHX MPEAMETOB:

® [IPOBOJUTH BBIYMCIICHUS HA MECTHOCTH;

e TpuUMEHATH (GOPMYNIBl TPH BBYHUCICHHUSIX B CMEXHBIX YYEOHBIX TMpeaMeTax, B
OKPYXaroUIEH JIEUCTBUTEILHOCTH.

I'eomeTpuyeckue mocTpoeHust

e H3o6paxxarh reomeTpuueckre PUTrypsbl 10 TEKCTOBOMY U CHMBOJILHOMY OIMCAHUIO;

® CBOOOJIHO OIEPUPOBATH YEPTEKHBIMU HMHCTPYMEHTAMH B HECJIOKHBIX CITydasx,

®  BBINOJHATH MOCTPOCHUS TPEYTOJIBHUKOB, MPUMEHSTh OT/ICJIbHBIC METOAbI TOCTPOCHUM
UHUPKYJIEM U JIMHEUKOW U TPOBOJAUTH MPOCTEUIIINE UCCIIEIOBAHUS YN CIIA PEIIECHNUN;

e 1300paXkaTh TUIMOBBIE MJIOCKHE (HUTYPHI U OOBEMHBIC Tejla C MOMOIIBIO MPOCTEHIIINX
KOMIIBIOTEPHBIX HHCTPYMEHTOB.

B noBceqHeBHOI »KM3HU M NIPU U3YyYE€HUH IPYTHX MPEAMETOB:

® BBHINOJHATH NPOCTEHIINE TMOCTPOEHUS HA MECTHOCTH, HEOOXOJMMBIE B pealbHOMN
KU3HU;

® OIICHUBAThH Pa3MEPhI peaIbHBIX OOBEKTOB OKPY’KAIOIIET0 MUpA.

IIpeoOpa3zoBanust

e OnepupoBarh MOHATUEM JIBIXKCHHSI M TIPEOOpa30BaHuUsl MOA00MS, BIAJETh TpUEMaMu
MOCTPOCHUSI (PUTYp C HCMOJb30BAaHUEM JBHXKEHHM | TpeoOpa3oBaHUN IMOI00MS,
MIPUMEHSTh TOJYYEHHBIE 3HAHUS M ONBIT HOCTPOCHHM B CMEXKHBIX MpPEIMETaX U B
peabHBIX CUTYAIUSAX OKPYKAKOLIETO MUPA;

e crpouTh (GUrypy, MOJ0OHYIO JaHHOW, TMOJIb30BATHCS CBOMCTBAMM TOAOOUS IS
000CHOBaHUs CBOMCTB (hUTYP;

® [IPUMEHATH CBOWCTBA JABMKEHUH ISl MPOBEJICHUS NPOCTEHIIINX 0OOCHOBAHHI CBOICTB
duryp.

B noBceqHeBHOI »KM3HU U NIPU U3YyYE€HUM IPYTHUX NMPEAMETOB:

® [IPUMCHATH CBOWCTBA JBWIKEHHM M TPUMEHATH MOAOOHME Il TIOCTPOCHHH W
BBIUHCJICHUU.

BekTopbl U KOOPAUHATHI HA MJIOCKOCTH

e OmnepupoBaTh NOHSATUIMH BEKTOP, CYMMa, pa3HOCTh BEKTOPOB, IPOU3BEACHUE BEKTOPA
Ha YHUCJI0, YIOJl MKy BEKTOpaMH, CKAJIIPHOE MPOU3BEACHNUE BEKTOPOB, KOOPJMHATHI Ha
MJIOCKOCTH, KOOPAUHATHI BEKTOPA;

®  BBINOJHATH ACHCTBUS HAJl BEKTOpaMu (CI0KEHUE, BBIYUTAHHE, YMHOKEHUE Ha YUCIIO),
BBIYUCIISITh CKAISIPHOE MPOU3BEJICHHUE, OMPEACIISTh B MPOCTEHIINX CIydasiX yroia MExIy
BEKTOPaMHU, BBITIOJIHSATh PA3JIOKEHHE BEKTOPA HAa COCTABIISIIOIINE, IPUMEHSTh MTOTyYECHHbIC
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3HaHUA B (DU3HKE, TOJIB30BATHCS (POPMYIION BBIYUCICHUS PACCTOSHUSA MEXIY TOUKAMU IO
M3BECTHBIM KOOPJAHWHATAM, UCIIOJIb30BaTh YpaBHEHUS (DUTYp AJIs peLIeHHs 3a1ay;

® T[PUMEHSATh BEKTOPbl M KOOPAMHATHI JJs PEUICHUS TeOMETPUYECKUX 3a/Jady Ha
BBIYUCIICHHE JUINH, YTJIOB.

B noBceHeBHOM KU3HU U NIPH U3yYeHUH APYTUX NMPeAMETOB:

® WCIONB30BaTh MOHSATHS BEKTOPOB M KOOPAWHAT MJISl pelleHHs 3afad 1o (u3MKe,
reorpaduu u APyruM y4eOHBIM MPEAMETAM.

Hcropusi MaTeMaTHKHU

e XapakTepu3oBaTh BKJIAJ BBIIAIOIINXCSI MATEMAaTUKOB B Pa3BUTHE MAaTEMATUKH M HHBIX
Hay4HBIX o0JacTeif;

® [IOHMMATh POJIb MaTeMaTHKH B pa3BuTuu Poccun.

MeToabl MATEMATHKH

e llcmnonp3yss W3yyeHHBIE METOIbI, MPOBOAUTH  JIOKA3aTEIbCTBO,  BBIMOJIHSITH
OTIPOBEPKEHHUE;

e BBIOMPATh WM3YYCHHBIE METOJbl W WX KOMOWHAIIMHM JJISl PEUICHUS MaTeMaTHYECKHUX
3ajady;

® UCNOJNb30BaTh MaTEeMaTHUYECKUE 3HAaHUS JJIs ONUCaHUs 3aKOHOMEPHOCTEH B
OKpY>KaroIen JeHCTBUTETFHOCTH U TIPOU3BEICHUSIX UCKYCCTBA,;

® MPUMEHSATH MPOCTEHIIINE MPOTPAMMHBIEC CPEACTBA U AIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CHCTEMBI TIPY PEIICHUN MaTeMaTHIECKUX 3a/1a4.
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COIEPKAHUE YYEBHOI'O IPEJMETA MATEMATHKA

Conep:xanue Kypca MaTeMaTHKH B 5—6 KJiaccax
HarypaJjbHble 4ncjia 1 HYJIb
HartypaabHblil psig YuceJ U ero CBOMCTBA
HartypanbHoe 4Kclio, MHOKECTBO HATypaJibHBIX YMCEN M €ro CBOMCTBA, M300pa’keHUE
HAaTypAJIbHBIX YHCEJ TOYKAMM HA YHCIOBOM MpsMoil. lcronap30BaHUE CBOWCTB
HATypaJIbHBIX YUCEJ IIPU PELICHUM 3a]1a4.
3anuch M YTeHHE HATYPAJIbHbBIX YHCE
Pasnuune mexnay uudppord u umcinom. [lo3uimoHHas 3ammMch HaTypajdbHOTO YHCIA,
MMOMECTHOE 3HAuYeHHWE IMQGPBI, pa3psabl W KIACCH, COOTHOIICHHWE MEXKIY IBYMS
COCEJTHMMHU Pa3psAHbBIMH €AUHULIAMHA, YTCHUE U 3aIIMCh HATYPAJIbHbBIX YUCEIL.
OxpyrJieHue HATYPAJbHbIX YHCeJI
Heobxonumocts okpyrieHus. [IpaBuio okpyriieHus: HaTypaJIbHbIX YUCE.
CpaBHeHHE HATYPAJIbHBIX YHCeJI, CPaBHeHHUE ¢ Yucaom
[ToHATHE O CpaBHEHUHU YKCEN, CPABHEHUE HATYPAJIbHBIX YUCEI IPYT C APYTOM U C HYJIEM,
MaTeMaTh4yecKasl 3aruch CpaBHEHUMN, CIOCOOBI CPAaBHEHUSI YU CE.
JeiicTBHS C HATYPAJIbHBIMH YUCJIAMU
CroxeHre YW BBIYMTAHHE, KOMIIOHEHTBI CIIOKEHUS WU BBIYUTAHHS, CBS3b MEXKIY HHMH,
HAaXOXJIECHUE CYMMBI U Pa3HOCTH, M3MEHEHHE CYMMbl M PAa3HOCTH NPU HU3MEHECHUU
KOMITOHEHTOB CJIOXKEHHS Y BBIYUTAHUS.
YMHOXKEHHE W JCJICHHUE, KOMIIOHEHTHl YMHOXKECHUS W JICJICHUSA, CBA3b MEXIYy HUMH,
YMHOEHHUE U CJIIOKEHHE B CTOJIOUK, JIEJICHUE YTOJIKOM, IIPOBEPKA PE3yJbTaTa C TOMOIIbIO
MPUKUAKA U 0OpaTHOTO JACUCTBUS.
[lepemecTuTENbHBIA HW  COYETATENBHBIA  3aKOHBI  CIIOXKEHUS W YMHOXKCHUA,
pacrpenenuTeIbHbI  3aKOH YMHOXEHUS OTHOCUTENIBHO CIIOKEHHUs, OO0OCHOBaHUE
AJTOPUTMOB BBITIOJHEHUS apU(PMETUUECKUX JTCHCTBUM.
CreneHnb ¢ HATypPaJIbHBIM MOKa3aTeJIeM
3anuch yucia B BUAE CYMMBI Pa3ps/IHbIX CJIaraeMbIX, MOPSAOK BBINOJHEHUS JIEUCTBUN B
BBIPAKECHUAX, COJIEPKAIIUX CTEIEHb, BBIUMCICHUE 3HAYEHUW BBIPAXKEHUM, COAEPIKALINAX
CTEIICHb.
YucioBble BbIPAKECHUSA
HucoBoe BBIpaXXEHUE U €TI0 3HAUYCHUE, ITOPSAI0K BBIIIOJIHEHUS JEUCTBUM.
Jlesienue ¢ ocTaTKOM
JleneHne ¢ 0CTaTKOM Ha MHOKECTBE HATYpPaJIbHBIX YUCEJI, CBOMCTBA ACJIEHUS C OCTATKOM.
[IpakTrueckue 3axa4uu Ha JETCHUE C OCTATKOM.
CBolicTBa M IPU3HAKHU ACJIUMOCTH
CBOICTBO JeIMMOCTH CyMMBbI (pa3HOoCTH) Ha uucio. [Ipusnaku nenumoctu Ha 2, 3, 5, 9,
10. Ilpusnaku nenumocty Ha 4, 6, 8, 11. Jloka3arenbCTBO MNPU3HAKOB JEIUMOCTH.
Pemenue npakTudyeckux 3aj1ad ¢ NpPUMEHEHUEM TPU3HAKOB JE€JIUMOCTH.
Pa3zjioxkeHne 4nciia Ha NPOCTbIE MHOKHUTEIN
[IpocThie u cocTaBHBIC YUCIIA, pENIeTO JpaTocheHa.
PaznoxeHne HaTypaapbHOrO 4MCiIa HA MHOXKUTEIM, PA3JIOKEHUE HA MPOCTHIE MHOKHUTEIU.
KonunyecTBo nenutened 4duciia, arOpUTM Pa3yIOKEHHS YMCIIa HA MPOCTHIE MHOMXKHUTEIIH,
OCHOBHasl TeopemMa apuPMETHKHU.
Anredpanyeckue BbIpaKeHUs
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Hcnonp3oBanne OykB 171 0003HAUCHUS YMCETl, BEIYUCICHNE 3HAUYCHUS areOpandecKoro
BBIPDOKCHHS, TPUMEHEHUE anreOpandecKux BBIPAKECHHWH JUIsI  3aluCH  CBOWCTB
apu(pMETUYECKUX ICUCTBU, MpeoOpa3oBaHKe alreOpanyecKuX BhIPAKEHUN.

Jeauresn 1 KpaTHbIE

JlenuTens U €ro CBOMCTBA, OOIIMM JCIUTENb ABYX M Oojiee yuces, HauOOIbIIUN OO
JEJIUTENb, B3aMMHO MPOCTHIE YHUCJA, HAXOXKJEHHWE HAMOOJBIIEr0 OOIIero JeTUTes.
KpatHoe u ero cBoiicTBa, oOllee KpaTHOe JIBYX M Oojee uuces, HaMMEHblIee olIiee
KpaTHOE, CIIOCOObI HAXOXACHUSI HAUMEHBIIIETO 00IIEro KpaTHOTO.

Apoou

OO0ObIKHOBEHHBIE IPOOH

Hoins, 4acTth, ApoOHOE uyuciao, ApoOb. J[poOHOe uYHCIO Kak pe3yJbTar JeJICHHUS.
[IpaBuibHBIE U HEMPABUIbHBIE IPOOH, CMelIaHHast IpoOk (CMEMIaHHOE YHCIIO).

3anuch HATYpPaJIBHOTO YUCJIa B BHJIE APOOH C 3aJaHHBIM 3HAMEHATEJIeM, MpeoOpa3OBaHUe
CMENIaHHOU IpoOH B HEMIPABUILHYIO APOOH M HA00OPOT.

[TpuBenenue apodeii k 001eMy 3HaMeHaTeno. CpaBHEHHE OOBIKHOBEHHBIX JIPOOEii.
CrnoxeHre ¥ BhIYUTaHUE OOBIKHOBEHHBIX IpO0Ei. Y MHOXKEHUE U JIeJIeHnE OOBIKHOBEHHBIX
TPOOCH.

ApudmMernueckue TeHCTBUSI CO CMEIIaHHBIMU JIPOOSIMH.

Apudmernueckue TeUCTBUS C IPOOHBIMU YHCIIAMHU.

CriocoObl paloHaIU3aMK BRIYUCICHUN U UX TPUMEHEHUE TIPU BBITTOJTHEHUH JICHCTBHIA.
JecaTu4HbIE IPOOH

Lenas u gpoOHas yactu aecsaTHUHOM npoOu. IIpeoOpasoBanue necATUYHBIX ApoOeil B
0ObIKHOBEHHBbIE. CpaBHEHHE ACCATUYHBIX ApoOei. CIoKEeHHE U BBIUUTAHHUE JECATUYHBIX
npoOeit. OKpyriaeHue JECATUYHBIX Ipo0eil. YMHOXKEHUE U JICJICHUE JIECSITUYHBIX APOOEH.
[IpeoOpazoBanrie OOBIKHOBEHHBIX JApoOed B jaecsaTtuuHblie npobu. KoHeunwie wu
OECKOHEUHBIE JECATUYHbBIC JPOOH.

OTHoLIEHMeE IBYX YK Cel

Macmtadb Ha t1uiane u  kapre. llponmopumu. CBolicTBa mNpomnopuui, NPUMEHEHHE
MIPOIOPLUN U OTHOIIEHUW MPU PEIIEHNHN 3a]1a4.

Cpennee apudpMeTHdeckoe Juce

Cpennee apudmerndeckoe nByx uucesn. M3o0paxeHue cpeaHero apuMeTudeckoro AByxX
YyCeJl Ha YKMCIIOBOM MNpsAMOM. PellleHne NmpakTUYecKux 3a7ay ¢ NPUMEHEHHUEM CPEIHEro
apudmerndeckoro. CpegHee apumeTHaecKkoe HECKOJIBKUX YUCE.

ITpoueHTHI

[Tonatue mnporeHTa. BpryucieHue NOpPOLEHTOB OT 4YHWCIA M YHUCIA MO0 HU3BECTHOMY
MPOIIEHTY, BbIpaKEHHWE OTHOUIEHHUS B MpOLEHTaX. PereHne HECIOXKHBIX MPAKTUYECKUX
3a/1a4 ¢ MPOLEHTaMHU.

J{narpaMmmbl

CronbuaTeie W KpyroBble auarpaMmbl. H3BiedeHue wuHpoOpMalud U3 AUarpaMmm.
N3obpakeHne nuarpaMm 1Mo YMCIOBBIM JAHHBIM.

PanuoHanbHbIC YKcIa

IonoxuTeNbHBIE U OTPULIATEIbHBIE YHCIA

N3o00pakenne uncen Ha YUCIOBON (KoopAuMHATHOM) mipsiMoii. CpaBHeHUe uncen. Moayib
4yucia, reoMeTpuyecKass HHTepIpeTanus MoAyJis yucia. JJedcTBust ¢ NOJI0KUTEIbHBIMU U
OTpULIATENBHBIMU YUCIaMU. MHOXKECTBO LEbIX YHCEIL.
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IlonsiTHe 0 pauMoHAJABLHOM 4McJe. [lepBUYHOE TMPENCTABICHUE O MHOMXECTBE
palMOHANBHBIX Yucel. JIelCTBUS C palMOHAIIBHBIMA YHCIIAMU.

Penienue TeKCTOBBIX 32/1a4

Envauubl w3MepeHMil: JUIMHBI, IUIOMIAAM, OOBEMA, Macchl, BPEMEHH, CKOPOCTH.
3aBUCHUMOCTH MEXIY €AWHULAMH U3MEPEHUS KaXIOW BEIWYMHBI. 3aBUCHMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; MPOU3BOAUTEIBHOCTD, BpeMsi, pad0Ta; 1IeHa,
KOJIMYECTBO, CTOUMOCT.

3ajgaum Ha Bce apudmMeTHnUyecKne AeiicTBUS

Pelienne TeKCTOBBIX 3aja4y apupMeTudeckuM crnocodboM. Mcnonbs3oBanue TaldiauIl], cXem,
YEPTEKEU, IPYTrUX CPEACTB MPEACTABICHUS JAHHBIX ITPU PEIICHUU 3a/1a4H.

3amavu HA IBUKEeHHE, PA00TY M MOKYNKHU

Pemenre HECIOXKHBIX 337]a4 HA JBMXKEHUE B IPOTUBOIIOJIOKHBIX HAMPABICHUSIX, B OJJTHOM
HANpaBJICHUH, JBHKEHHUE MO PEKE MO TEUYCHUIO M MPOTUB TeueHMs. PemeHue 3amad Ha
coBMecCTHYIO paboTty. [Ipumenenue apooOeit mpu pereHnn 3a1ad.

3amavyu HA YACTH, 10JIU, IPOLEHTHI

Pemienne 3aau Ha HaXOXKJAEHUE YAaCTHU YMCIIA U YKCIIA [0 €ro 4acTu. PemeHue 3agay Ha
MPOLEHTHI U 10Jiu. [[puMeHenre nponopunii Ipu pELICHUH 3a/1a4.

Jlornueckue 3a1a4u

PemieHne HeECIIOXKHBIX JIOTMYECKMX 3ajad. PemieHwe JOrmyeckux 3ajady € IOMOUIBIO
rpadoB, TabIHII.

OcHOBHBIE MeTOIbl pelleHUus] TEeKCTOBBLIX 3aja4d: apudMeTuueckuii, mnepedop
BapHUAHTOB.

Harasignas reomerpust

durypsl B OKkpyxkaromem mupe. Harnsaneie npencraBieHuss o ¢urypax Ha MIOCKOCTH:
npsmas, OTpPE30K, Jy4d, Yroj, JIOMaHas, MHOIOYTOJbHHUK, OKpPYKHOCTb, KpYT.
YUeThIpexyroabHUK, MPSIMOYTOJIBHUK, KBaapaT. TpeyrojibHUK, BHJAbI TPEYTOJIbHHUKOB.
[IpaBuwibHBIE MHOTOYTOJBHUKU. WM300pa’keHHEe OCHOBHBIX TI'€OMETPUUYECKUX (QUryp.
B3anmHOE pacnonokeHue IBYX MPAMBIX, IBYX OKPYKHOCTEW, NMPSAMONM M OKPYKHOCTH.
JnmuHa otpe3ka, nomaHou. EnuHuiel uamepenus 1uHbl. [locTpoeHne oTpeska 3a1aHHON
nuHbL. Bunel yrios. ['pagycHas mepa yria. IsmMepenre u noCTpOeHre yrioB ¢ MOMOIIBIO
TPaHCIIOPTHUPA.

[TepumeTrp MmHOTOyTONMBHUKA. [lOHSTHE TUTOIIANU DUTYPBI; €AMHUITBI U3MEPEHUS TUIOIA/IH.
[Tnomane mpsiMmoyroJjibHUKA, KBajpaTa. [IpubnmkeHHoe m3MepeHue romanu Guryp Ha
KJeTdyaroi Oymare. PaBHOBeIMK#e (GUTypHI.

Harnsimuele mnpencraBiieHUsT O MPOCTPAHCTBEHHBIX (urypax: KyO, Mapaieienumne,
npu3sMa, nupamuja, map, cdepa, KoHyc, mwimHap. M300pakeHue MpOCTPaHCTBEHHBIX
¢uryp. Ilpumepsl ceuenuid. MHororpanHuku. [IpaBunbHble MHOTrOrpaHHUKH. lIprmepbl
pPa3BEpTOK MHOTOTPAaHHUKOB, LIWJIMHPA U KOHYCA.

[Tonsatue o0bema; enuHUIBI 00beMa. OObEM NPSIMOYTOJILHOTO Mapajuiesienunesaa, kyoa.
[lonsatue o paBenctBe Guryp. LleHTpanbHasi, oceBas M 3e€pKajibHas CHUMMETPHHU.
N3o0pakeHre CUMMETPUYHBIX (PUTYP.

Pemenne mpakTUyecKux 3ajad ¢ MPUMEHEHUEM MPOCTEUIINX CBOKUCTB (hUryp.

HcTropust MaTeMaTUKHU

[TosiBnenue mudp, OykB, uepormudoB B Mporecce cuéra U pacrupeaesieHus MPOIyKTOB Ha
HpesaeM banxuem Boctoke. Csizb ¢ HeonmuTuueckoi peBoTOLMEH.
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Poxnenue mectuaecATepuyHON CHCTEMBI CUHCIEHUA. [losiBIIeHME OECATUYHOW 3alKnCu
YHCEI.

Poxnenue u pazsutue apudmeruxku HatypainbHbix uucesn. HOK, HOJI, npocteie uuncna.
Pemero Dpatocdena.

[TosiBieHue HyJISI M OTPUIIATEIIHHBIX YHCEN B MaTeMaTuke ApeBHOCTH. Ponb Jlnodanra.

[Touemy (—1)(—1) =+17
Jpo6u B BaBunone, Erunte, Pume. OTkppiTHE AecITUUHBIX ApobOeii. CTapuHHbIE CUCTEMBI
Mep. Jlecsatuunbie ApoOu U MeTpuueckas cucrema mMep. JI. MarHuikuid.

Conep:xanue Kypca MaTeMaTHKH B 7-9 KJiaccax
Auiredpa
Yucaa
PanuonajbHble ynciia
MHoOxecTBO panuoHaIbHBIX uncesl. CpaBHEHHE palMOHANBHBIX uucen. /[lelictBus ¢
panoHaibHbIMU uncaamu. [IpeacTapnenne palmoHanIbHOTO YUCIa AECITUYHOM JPOObIO.
HppaunoHaiabHbie ync/ia
[lonaTHE MppanMOHAIBHOrO 4Mcia. Pacnmo3HaBaHme mMppanmoHaiIbHBIX 4dncell. [Ipumepbl

J0Ka3aTeabcTB B anrebpe. MppamuoHanbHOCTh uncia2. IIpUMeHeHHe B I€OMETpHHL.
CpaBHeHUE HppalMOHATBHBIX YUCcell. MHOKECTBO JIEUCTBUTEIBHBIX YUCEIL.
ToknecTBeHHBbIE IPeodpa3oBaHus
YucaoBbie 1 0yKBEeHHbIE BbIPAKCHUSA
BripaxkeHne ¢ nepeMeHHOU. 3HaueHHe BbIpakeHHs. [loncTaHOBKA BBIPAKEHH BMECTO
IIEPEMEHHBIX.
Ieable BbIpaKeHUst
CreneHb ¢ HaTypallbHBIM TOKazareieM U e€ cBoiicTBa. [IpeoOpa3oBaHusi BBIPAKEHMUIA,
COJZIEPIKAIUX CTEIIEHU C HATYpaJIbHBIM I10KA3aTEJIEM.
OnHouneH, MHOrowieH. JleMcTBHS C OJHOWICHAMH M MHOTOYICHAMH (CIIOXKEHHE,
BBIYMTaHUE, YMHOXeHUE). DopMyJibl COKPAIIEHHOTO YMHOXEHHUS: Pa3HOCTh KBaJpaTOB,
KBaJpaT CyMMbl M Pa3HOCTH. Pa3lioeHrWe MHOTO4YJI€HAa HA MHOXHUTEIU: BBIHECEHUE
oOILIEero MHOXHUTENS 3a CKOOKH, TpYNINHpPOBKA, MPUMEHEHHE (POPMYJ COKpPAIEHHOTO
yMHOXeHHs. KBampaTHbeIll TpEXwieH, pa3loKEHUE KBAJAPATHOTO TPEXWIEHA Ha
MHOKHTEJIH.
JApoOHO-paniuoHA/IbHbIE BHIPAKEHUSA
Crenenp ¢ 1enbiM mokazarenem. [IpeoOpazoBanue ApOOHO-TUHEHHBIX BBIPAKEHUN:
CIIO)KEHHME, YMHOXKEHHUe, JeneHue. AnreOpanueckas ApoOb. JlomycTuMble 3HaYEHUS
MEPEMEHHBIX B JIPOOHO-pAIlMOHANBHBIX BbIpakeHHsX. CokpallleHHe anredpandyecKux
npobeii. [lpuBenenue anrebpamdeckux Jpodeit k oOmeMy 3HameHarenmro. JlefcTBus ¢
anredpandeckuMu ApoOsSMHU: CII0KEHUE, BBIUYMTAHNE, YMHOXEHHE, I€JICHUE, BO3BEACHHE B
CTEIICHb.
[IpeobpazoBanme BIpaXKEHUH, COIEPIKAIINUX 3HAK MOTYJIS.
KBagpatHbie KopHHU
Apudmernueckuili KBaapaTHbI KopeHb. lIpeoOpasoBaHue BBIpAKEHUN, COAEpKAIIMX
KBaJpaTHbIE KOPHU: YMHOKECHHE, JCICHUE, BBIHECEHUE MHOXKUTENSA U3-TI0J 3HAKA KOPHS,
BHECEHUE MHOYKUTEIIA O] 3HAK KOPHS.
YpaBHeHUS U HEPABEHCTBA
PaBencrBa
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UucnoBoe paBeHCTBO. CBOIMCTBA YUCIIOBBIX PABEHCTB. PABEHCTBO C MEPEMEHHOM.
YpaBHeHus

[Tonatne ypaBHeHUs U KOpHA ypaBHeHUs. [IpencraBienue o paBHOCHWIBHOCTH YPABHEHUM.
O6nacTp onpesiesieHUs: ypaBHEeHUsI (0071aCTh JOMYCTUMBIX 3HAYECHUN MTEPEMEHHOM ).
JIMHelHOe YpaBHEHHUE U ero0 KOPHU

Pemienue nuHeWHBIX ypaBHeHMH. JIMHEHHOe ypaBHEeHHME ¢ mapameTpoMm. KoimuecTBo
KOpHEW JINHEWHOTO YpaBHEHHUS. PellieHne TMHENHBIX YPAaBHEHUH C TAPAMETPOM.
KBagpaTHoe ypaBHeHHe H er0 KOPHHU

KBampatHeie ypaBHeHus. Hemonnbsle KBagpaTHble  ypaBHEHUSA.  JMCKpUMHHAHT
KBaJpaTHOTO ypaBHeHusa. Popmyisia KOpHEH KBAJpAaTHOro ypaBHeHHs. Teopema Buera.
Teopema, oOpatHas Teopeme Buera. Pemienue kBajpaTHBIX ypaBHEHHIA: MCIOJIB30BaHUE
bopMyIbl TSI HAXOXACHUS KOPHEW, TrpaUuecKuil METOJ]l peIIeHMs, pPa3JIoKeHHEe Ha
MHOXHTENH, MOAOOP KOPHEHW C HCHOJb30BaHHEM TeopeMbl Buera. KonumuecTBo kopHen
KBAJIDATHOTO YpPABHEHUS B 3aBHUCUMOCTH OT €ro JIHCKpPUMHUHAHTA. bHKBaapaTHbIE
yYpaBHEHHUS. Y paBHEHUS, CBOJMMBIC K JJMHEMHBIM U KBaJApaTHbIM. KBagpaTHble ypaBHEHUS
C IapaMeTpoM.

/{po0HO-paniuoHAIbLHbIC YPABHEHUS

Pemenue npoctedmux apoOHO-IMHEWHBIX YpaBHEHUM. Perienne apoOHO-parimoHaIbHbBIX
YPaBHEHHUM.

Meronbl pelieHusi YpaBHEHHUM: METOJIbI PaBHOCHIIBHBIX MPeoOpa3oBaHUil, METOJT 3aMEHBI
nepemMeHHou, rpaduueckuii Meroa. Mcrnonb3oBaHue CBOWCTB (YHKIMA TPU PEIICHUU
YpaBHECHUM.

TTpocreiimye UppauHOHaNbHbIE YpaBHEHHs BUIA [ (x) =a, [T (x) =[g(x) .

VpaBHeHus Biaa X" =a.YpaBHEHHS B LIEJIbIX YHCIIAX.

Cucrembl ypaBHeHH

YpaBHeHHE ¢ ABYMs I[EepeMEHHbIMU. JIMHEHHOE ypaBHEHHME C JABYMS IIEPEMEHHBIMHU.
[Ipsimas kak rpaduueckast MHTEpHPETALXS JUHEHHOTO YPABHEHHS C IByMs [IEPEMEHHBIMHU.
IlonaTHe cucTteMsl ypaBHEHUN. PelieHne cucteMsl ypaBHEHHN.

Metonbl pelieHusl CUCTEM JMHEHHBIX YpPaBHEHUN C IBYMs MEPEMEHHBIMU: rpaduyecKuid
METOJ, METOJ CIIOKEHHUSI, METOJI IIOJICTAHOBKH.

CucTeMbl TMHENHBIX YPAaBHEHUH C TAPAMETPOM.

HepasencrBa

Hucnosble HepaBeHCTBA. CBOMCTBAa YMCIOBBIX HEpaBeHCTB. [IpoBepka crnpaBemsiMBOCTH
HEPABEHCTB P 3aJaHHBIX 3HAYEHUAX [IEPEMEHHBIX.

HepasenctBo ¢ nepemenHoi. CTporue u HecTporue HepaBeHCTBa. O0IaCTh ONpeeIeHUs
HepaBeHCTBA (00J1aCTh JOMYCTUMBIX 3HAUCHUI TEPEMEHHOM ).

Pemienne TMHENHBIX HEPABEHCTB.

KBagpatHoe HEpaBeHCTBO M €ro peueHus. PemeHue KBaapaTHBIX HEPABEHCTB:
HCIIOJIb30BaHUE CBOMCTB U rpaduka KBaJpaTUYHON (PYHKIIMU, METOJ UHTEPBAJIOB. 3alUCh
peleHns KBaIpaTHOIO HEPABEHCTBA.

Pelenue uenbix U 1poOHO-PAIMOHATIBHBIX HEPABEHCTB METOJJOM UHTEPBAJIOB.

CucremMbl HEPABEHCTB

CucTeMbl HEpAaBEHCTB C OJHOM NEPEMEHHOM. PemieHune cucTteM HEpPaBEHCTB C OJHOU
MEPEMEHHOM: TMHEHHBIX, KBaAPAaTHBIX. 300paxeHue pelieHus CUCTEMbl HEPABEHCTB Ha
YUCJIOBOM NPSIMOM. 3alUCh PELIEHUSI CUCTEMBI HEPABEHCTB.

DyHKUNHA
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IHonsitue pyHKuMU

JlekapTOBBl ~ KOOpAMHATBL Ha  IUNIOCKOCTU. DopMupoBaHHWE  MPEICTABICHHM O
METaINpeIMETHOM MOHATUN «KOOpAUHATHDY. CriocoObl 3a1aHus GyHKIUNA: aHATMTUYECKUN,
rpaduueckuii, Tabmmunbld. ['paduk dynkuuu. Ilpumepsl ¢GyHKIHME, TOJIy4aeMbIX B
IpolLiecce MCCIIEIOBAHUS PA3IMYHBIX peajbHBIX MPOLECCOB U PEIleHUs 3ajad. 3HauYeHUe
¢bynkuun B Touke. CBOMCTBa (yHKIUU: 00JacCTh OMpENEICHUS, MHOXKECTBO 3HAUYCHMUIA,
HYJIM, MPOMEXYTKU 3HAKOIIOCTOSIHCTBA, YETHOCTH/HEYETHOCTD, TPOMEKYTKH BO3pACTaHUS
U yObIBaHUs, HauOoOJblllee U HaWMeHbIlee 3HadeHus. McciemoBanue QyHKIUU 1O €€
rpaduKy.

[IpeacraBnenne 00 aCUMITOTAX.

HenpepriBHocTh dyHkIun. Kycouno 3agannpie QyHKINU.

JIuneiinas pyHKuus

CpoiictBa u rpaduxk nuHelHHONW (GyHKIUU. YIIOBOM Ko3(h(UIKMEHT npsSMOil.
Pacmonoxkenne rtpaduka IHMHEWHONW (YHKIIMM B 3aBUCUMOCTH OT €€ YIJIOBOTO
koa¢¢umenTa u cBodoaHoro wiena. Haxoxnenue ko3 puineHToB TuHeitHON (yHKITUH
[0 3a/laHHBIM YCJOBHUSIM: TIPOXOXKIEHUE TMPSMON uepe3 JBE TOYKU C 3aJaHHBIMU
KOOpJMHATAMHU, MPOXOKJICHUE NPSIMON yepe3 JaHHYI0 TOUYKY M NapajuleIbHOM JaHHOM
PSAMOM.

KBaaparuunas pynkuus

CpoiictBa u Trpaduk KBagpaTuuHoM QyHkiuu (mapadorna). Iloctpoenue rpaduxa
KBaJpaTUyHOW (PyHKIMM 1O ToukaMm. HaxokneHue Hysed KBaJpaTUUYHOW (GYHKIIUH,
MHO>KECTBa 3HAYCHHM, TPOMEKYTKOB 3HAKOIIOCTOSHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.
OoOpaTHasi IPONOPUMOHATBLHOCTH

CaoiicTBa pyHKIUU Y = K y = g ['unepOoua.
X

I'paduxn ¢ynxumii. IlpeoOpazoBanue rpapuka GyHkIuMM y= f(x) s MOCTPOCHHS
rpagukoB pyHKUMM BUaa y = af (kx+b)+c.

I'padukn GyHKIHI y:a+%b, y=x,y=%x, y=|x.

IHocaenoBaTeIbHOCTH U MPOTPeCcCH

UucnoBass  mocnenoBaTenbHOCTh.  lIpumeppl  YMCIOBBIX  MOCIEAOBATEIBHOCTEN.
beckoHeuHble noOcneAOBaTENbHOCTU. ApudmeTndeckass mnporpeccuss W €€ CBOWCTBA.
I'eomerpuueckast mporpeccusi. dopmyna o0mIero wieHa W CyMMbl N TEPBBIX YJICHOB
apu(pMETHYecKoOl U  TreoMeTpuyeckod mnporpeccuil.Cxondmascs TreoMeTpuiecKas
IIPOrpeccHsl.

Penmienne TekcTOBBIX 33124

3anaumn Ha Bce apudMeTHdecKue AeHCTBUS

Pemenne TeKCTOBBIX 3a7a4y apupMeTHdecKuM crocodboM. Mcnonp3oBanue Ta0IuIl, cCXeM,
4epTekKEe, APYTUX CPEACTB NPEACTABICHUS JaHHBIX IPU PELICHUH 3aa4H.

3agaum Ha ABMAKEHHE, PA00TY U OKYIIKH

AHanu3 BO3MOXXHBIX CUTYAIlMil B3aMMHOTO PACHOJIOKEHUSI OOBEKTOB MPU MX JIBUKECHUU,
COOTHOIIEHHS] 00BEMOB BBINIOJIHAEMBIX padOT MPU COBMECTHOM padoTe.

3ajaum HA YACTH, 10U, TPOUEHTHI

Peenue 3aay Ha HAXOXKAEHUE YACTHU YUCIA M YMcla N0 ero yactu. Pemienue 3amay Ha
MPOLIEHTHI U 10JM. [I[pruMeHenre nponopuuii Npyu penieHnuu 3a1ay.

Jlornueckue 3a1a4u

24



Pemenue nornueckux 3anad. Pemenne Joruueckux 3ajad ¢ TOMOIIbIO rpadoB, TaOIuII.
OcHoBHBIE MeTOJbl pelleHus1 TEKCTOBBIX 3a/1a4: apudMeTHyecKuil, anredpanyecKu,
nepebop BapuaHTOB. [lepBUYHBIE MpeNCTaBlIEHUS O JAPYTUX METOAAaX peUIeHUus 3aaad
(reometpuueckue U rpaduuecKue METO/IbI).

CrarucTuka v Teopusi BepoOATHOCTEN

Crarucruka

Tabmuunoe u rTpaduyueckoe TMpeACTaBICHUE JJAHHBIX, CTOJOYAaThle U KPYTOBbIE
auarpaMmbl, rpaduku, TPUMEHEHUE TUarpaMM U rpauKoB AJis OMHCAaHUS 3aBUCUMOCTEH
peanbHBIX BEJIMYMH, HM3BJICYEHUE HHPOPMALMM W3 TaONWll, AUarpaMM U TpaduUKoB.
OnucarenpHble  CTaTUCTUYECKHWE  TOKA3aTe€lM  YHCIOBBIX  HAOOpPOB:  cpeaHee
apudmernyeckoe, MeAraHa, HauOoIbIlIee ¥ HaMMEHbIIIee 3HaUCHUsI. Mephl pacCenBaHUS:
pa3max, IUCIEPCU U CTAHJAPTHOE OTKIOHEHUE.

CrnyuaiiHas W3MEHYMBOCTh. 3MeHUMBOCTP mpHU uU3MepeHusx. Pemarommue mnpaBuia.
3aKOHOMEPHOCTH B U3MEHYMBBIX BETUUHHAX.

Cayuaiinbie cOObITHS

CnyualiHble OMBITHI (PKCIIEPUMEHTHI), 3JI€MEHTapHbIE CIIy4dailHble COOBITUS (MCXOIBI).
BepositHocTi  sseMeHTapHbIX COOBITUH. COOBITHS B ClIy4allHBIX JKCIEPUMEHTaX |
OJIaronpUsTCTBYIOLINE d3JEMEHTapHble CcOOBITHA. BeposTHOCTH ciay4yaillHBIX COOBITHIA.
OneITel € paBHOBO3MOXHBIMU  3JIEMEHTapHbIMH  coOblTusiMU.  Kitaccuueckue
BEPOATHOCTHBIE OIBITHI C UCIOJIB30BaHUEM MOHET, KyOukoB. [IpencraBineHue coObITUil C
NOMOUIbIO Juarpamm Diinepa.[IpoTuBonoaokHbele cOObITUS, 00BEAUHEHUE U NIEPECEUCHUE
coObrtuii. IlpaBuno crnoxenuss BepoaTrHocTed. CiydaiitHbiid  BbeIOOp.IIpencraBnenue
JKclepuMeHTa B BuAe JAepeBa.He3aBucumble coOBITHA. YMHOXEHUE BEpPOSITHOCTEU
He3aBUCUMBIX coObITUi. [locnenoBarensHble He3aBUCHMbIE UcTibITaHus. [IpencraBienue o
HE3aBUCUMBIX COOBITUSX B KU3HHU.

JIeMEHTbl KOMOUHATOPUKH

[IpaBuno yMHOXKEHUS, IEPECTAaHOBKH, (hakTopuan yncia. CoueTaHus U YUCIIO COUETAHMM.
®opmyna uwucia couetanuit. TpeyronapHuk Ilackans. OneITel € OOJIBIIMM YHUCIIOM
PaBHOBO3MOXHBIX 3JEMEHTAPHBIX COOBITUH. BblunciieHue BEpOSTHOCTEH B OMBITAX C
npuMeHeHneM KoMOuHaTtopHbIX (opmyn. Hcneitanust bepnymnmu. Ycemex u Heypaua.
BeposiTHOCTH COOBITHIT B cCepyU UCTIBITAaHUN bepHyIn.

Cay4aiiHble BeJTMYHHBI

3HAKOMCTBO CO CJIy4YalHbIMM BEJIMYMHAMHU Ha IPUMEPAX KOHEYHBIX JUCKPETHBIX
CIIy4yallHbIX BeJIMYMH. PacnpeneneHune BepoOSATHOCTEHM. MaremaTHudecKkoe OXHJIaHUE.
CgoiicTBa MaTemaTtuueckoro oxkuaanus. [lonstue o 3akoHe Oombux uncen. M3Mepenue
BeposiTHOCTeH. [IpuMeHeHne 3akoHa OONBIIMX YUCET B COLMOJIOTMH, CTPaxXOBaHUU, B
3/IpaBOOXpaHEHUH, o0ecredyeHnr 0€30MacHOCTH HACENEHUs B UpE3BbIYATHBIX CUTYalIHSIX.
I'eomerpus

I'eomeTpuueckue purypsi

Durypsl B reOMeTpHH U B OKPYKAK0IIEM MUpe

['eomerpuueckas ¢urypa. opmupoBaHue MNpeACTaBICHUI O METANPEIMETHOM TMOHSATUU
«purypay.

Touka, TuHMS, OTPE30K, MpsiMasi, JIy4, JIoMaHasi, INIOCKOCTb, YIoJl, OUCCEKTpHCca yIiia U €
CBONCTBA, BU/bI YIJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBasi cumMmeTpust reomeTpudeckux ¢uryp. LleHTpanbHas cuMMETpHsl T€OMETPUUYECKUX

¢uryp.

25



MHOroyrojibHuKH

MHOroyrojibHuK, €ro J3J€MEHTbl M €ro CBOWCTBA. Pacmo3HaBaHWE HEKOTOPBIX
MHOTOYT'OJIbHUKOB. BBINMyKiible ¥ HEBBINYKJIbIE MHOTOYTOJbHUKHU. [IpaBuibHbIE
MHOT'OYT'OJIbHUKH.

Tpeyronsuuku. BpicoTa, MenuaHa, OUCCEKTpuca, CpEIHAS JUHUS TPEYTrOJIbHUKA.
PaBHOOCApEHHBIM  TPEYroJIbHUK, €ro CBOWCTBA U TMPU3HAKU. PaBHOCTOPOHHUI
TPEYTrOJbHUK. [IpAMOYTONBHBIA, OCTPOYIOJIbHBIA, TYHOYTOJBHBI  TPEYTrOJIbHUKHU.
Bremnue yriel TpeyronbHuka. HepaBeHCTBO TpeyroJibHHKA.

Yerbipéxyronpuuku. [lapamienorpamm, pom0, NpsSMOYTOJILHHUK, KBajpar, Tpareius,
paBHOOenpeHHass Ttpamenus. CBOWCTBA ©W TpHU3HAKH TapajieiorpaMma, pomoa,
IIPSMOYTOJIBHHUKA, KBaJpaTa.

OKpy:KHOCTB, KPYT

OKpy»XHOCTb, Kpyr, HMX O3JEMEHTbl U CBOMCTBA; IIEHTpPaJbHbIE W BIUCAHHbBIC YTJIBIL.
KacarenpHass u cexymas K OKPYKHOCTH, HMX CBOWCTBA. BIHCaHHbIE M ONMCAaHHBIE
OKPY’KHOCTH JUJI TPEYTOJIBHUKOB, YETBIPEXYTOJIBHUKOB, ITPABUJIBHBIX MHOT'OYT'OJIbHUKOB.
I'eomerpuueckue Gurypnl B NPOCTPAHCTBE (00HLEMHDIE TeJAa)

MHOrorpaHHHMK W €ro 3neMeHThl. Ha3BaHUs MHOTOIPaHHUKOB C Pa3HbIM MOJOXEHUEM U
KOJIMYECTBOM TIpaHeil. [lepBHuYHBIE MOpENCTABICHUS O NOUPAMUIE, MapaUIeenuIee,
npusme, cdepe, mape, UUIMHIPE, KOHYCE, UX IEMEHTax U MPOCTEHIINX CBOMCTBAX.
OTHomeHnunst

PaBencrBo ¢uryp

CBoMCTBA paBHBIX TPEYTONBHUKOB. [ [pM3HAKK paBEHCTBA TPEYTOJIBHUKOB.
IHapa/uieIbHOCTH NPAMBIX

[Ipr3Hakn W CBOWCTBA NapajuICNIbHBIX NPSAMBIX. AKCHOMa IapajuleIbHOCTH EBKIna.
Teopema daneca.

IlepnenaukyasipHble NPsIMble

[Ipsamont yron. Ilepnengukynsap k mnpsamon. Haxkionnas, npoekuusa. CepeauHHBIN
MIEPIICHIUKYJISP K OTpe3Ky. CBOMCTBA U MPU3HAKU NIEPIIEHIANKYJIIPHOCTH.

IHoxoome

[Iponoprmonanbubie oTpe3ku, noaodue ¢uryp. [logoOubie Tpeyronbuuku. [lpusHaku
nosoous.

B3anmHoe pacnosioskeHue psiMOM U OKPY>KHOCTH, JBYX OKPYKHOCTEM.

N3mepenusi v BIYMCICHUS

Bean4unbl

[Tonstue Benmuuunbl. JyinHa. M3mepenue pivHbl. Equnaniel usmepenus 1ivHbl. Bennunna
yria. ['panycHas mepa yria.

[TonsTue o momaau miockoit purypsl u e€ cBoiicTBax. Mzmepenue minomaaeil. EauHutib
MU3MEPEHUS TUTOIIAN.

[IpeacraBnenne 06 00bEME U ero cpoiicTBax. M3mepenue o0béma. Enuuuibl namMmepenus
00BEMOB.

N3mepenusi u BbIYMCIEHUS

NHCTpyMeHTBI 111 U3MEPEHUM M MOCTPOCHHI; M3MEPEHUE U BBIUHMCIICHHE YTJIOB, JIJIUH
(paccrosinuit), riomanend. TpuroHomerpudyeckne (YHKIMH  OCTPOrO  yria B
MPSMOYTOJIBHOM — TPEyrojbHUKEe TpuUTOHOMETpUYEeCKHe (PYHKIIMKU  TYNOro  yrija.
BrlunciieHre 3J€MEHTOB TPEYrOJIbHUKOB C HCIOJIb30BAHUEM TPUTOHOMETPUUYECKHUX
cooTHolIeHH. DopMyIbl MIOAAM TPEYTOJIbHUKA, MapajuleiorpaMMa M €ro YacTHBIX
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BHUJIOB, (DOPMYJIBI JJIMHBI OKPYKHOCTH W TUTOIIaau Kpyra. CpaBHEHWE W BBIYHCIICHUC
momaneit. Teopema I[udaropa. Teopema cunycoB. Teopema KOCHHYCOB.

PaccrosiHus

Paccrosstnue mexny toukamu. PaccrossHue oT Toukm a0 mpsimoil. PaccrosHue Mexay
dburypamu.

I'eomeTpuyeckue mocTpoeHust

['eoMeTpuyeckre MOCTPOEHUs ISl WILTIOCTPAIIMU CBOMCTB T€OMETPUUECKUX (PUTYD.
NHCTpyMEHTHI 171 TTIOCTPOCHUN: LIUPKYJIb, IMHEWKA, YTOJBHUK. [IpocTenime nocTpoeHus
[UPKYJIEM U JIMHEHWKOW: MOCTPOCHUE OMCCEKTPUCHI YIUIa, MEPHEHAUKYISIpa K MPSIMOI,
yIJjia, paBHOTO JAHHOMY,

[TocTpoeHue TpeyroJibHUKOB MO TPEM CTOPOHAM, JIByM CTOPOHAM M YIUIy MEXIY HHUMH,
CTOPOHE U JIBYM MPUJICIKAILUM K HEH yTJiaMm.

JleneHne oTpe3Ka B JAHHOM OTHOIIICHUM.

I'eomeTpuueckue npeodpazoBaHus

IIpeoOpa3zoBanust

[lonsitue  mpeoOpazoBanusi.  IlpencraBieHue O METanpeIMETHOM  MOHATUU
«peobpazoBanue». [logodue.

JABuxeHust

OceBast U ILIEHTpajbHasi CUMMETPHS, MOBOPOT M MapauienbHbIl nepeHoc.KomOunanuum
JBWKEHUH Ha MJIOCKOCTH U UX CBOMCTBA.

BekTOpbI M KOOPAUHATHI HA IJIOCKOCTH

BexTopbi

[lonaTtrie BekTOpa, ACUCTBUS HAJA BEKTOpaMHU, HCIOJIb30BAaHHE BEKTOPOB B (Pu3UKe,
Pa3JI0KEHHUE BEKTOPA HA COCTABIIOIINE, CKAIPHOE MPOU3BEIACHUE.

Koopaunarsl

OcHOBHBIC TIOHSTHSA, KOOPJMHATHI BEKTOpa, PaccTosiHue Mexay Toukamu. KoopauHatbl
CepelrHbI OTpe3Ka. YpaBHEHUS QUTYD.

[IpuMeHeHne BEKTOPOB M KOOPJIUHAT JIJIsl PEIICHUS MPOCTEUIIINX TEOMETPUUECKUX 3a/1au.
HcTropust MaTeMaTUKHU

Bo3HUKHOBEHHE MAaTeMaTUKU KaK HayKd, JTanbl €€ pa3BUTHs. OCHOBHBIE pa3Aeiibl
MaTteMaTuKH. Beigaronyecss MaTeMaTUKA U UX BKJIaJ B Pa3BUTUE HAYKH.

beckoHeyHOCTh MHOXKECTBA MPOCTHIX uucen. Yucna u JiuuMHbl OTPE3KOB. PannoHaibHbIE
yucna. [lorpedHocTs B uppannonanbabix unciax. [llkomna [Tudaropa

3apoxnenue anreOpsl B Heapax apudmeruku. An-Xopesmu. Poxnenue OyKBEeHHOU
cumBoJiuku. [1.depma, @. Buer, P. Jlexkapt. McTopusi Bonpoca 0 HaxoxaeHUU (HopMyi
KOpHEH anreOpanuecKkux ypaBHEHUU cTereHeu, Oonbmmx yerbipéx. H. Taptanbs, [[x.
Kapnano, H.X. AGens, D.1'anya.

[TosiBneHue MeToa KOOPAUHAT, TTO3BOJISIOIIETO MEPEBOIUTH TEOMETPUUECKHE 0OBEKTHI Ha
a3plk  anreOpel. [losBnenue rpadukoB ¢ynkumit. P. Jlexapr, II. ®epma. Ilpumeps
Pa3JIMYHBIX CUCTEM KOOPAUHAT.

3agaua Jleonapno Iluzanckoro (®uboHauyun) o kponukax, uyncia dubonavuun. 3agaya o
maxMaTHo# qocke. CXOauMOCTh T€OMETPUUECKON MPOrPECCHH.

Hctoku Teopumn BEpOATHOCTEN: CTPAaxoBOE Jeio, azapTHbie urpel. 11. @epma, b.Ilackans,
4. bepnymm, A.H.Koamoropos.

Ot 3emnenenusi k reomerpuu. [ludarop u ero mkona. Danec, Apxumen. Ilmaron u
Apucrorens. IlocTtpoeHrne  MOpaBUIBHBIX ~ MHOTOYTOJIBHUKOB. TpHccekuus — yria.
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KBagparypa xpyra. YaBoenme kyb6a. Mcropus umcna m. 3o1otoe cedenue. «Hauamay
Esxmna. JI Ditnep, H.W.Jlo6aueBckuii. icTopust msiToro mocrysara.

I'eomeTpus u uckycctBo. ['eoMeTpryecKue 3aKOHOMEPHOCTH OKPYKAKOIIETO0 MUPA.
ActpoHoMus u reomerpus. Uto u Kak y3Hanu AHakcarop, JpatocpeH u Apucrapx o
pasmepax Jlynel, 3emnm u Connua. PaccrossHus ot 3emmm go Jlyner m Connua.
N3mepenune paccrosaus ot 3emin 10 Mapca.

Pons poccuiickux yu€Hbix B pa3Butuu Marematuku: JI.Ownep. H.M.JloGaueBckuid,
I1.J1.YeOnrmes, C. KoBanesckas, A.H.Koamoropos.

Marematuka B pa3Butuu Poccuu: Iletp |, mkona mMaTeMaTHYeCKHMX M HAaBUTalIKUX HAyK,
passutHe poccuiickoro dmota, A.H.KpeuioB. Kocmuueckas nmporpamma u M.B.Kennprm.
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TemaTH4yeckoe IJIAHUPOBAHHUE C YKA3AHUEM KOJIUYECTBA YaC0B, OTBOAUMBbBIX HaA
NU3YYCHHUE TEM

Ne HaumeHoBaHue pa3iesioB U TeM KoaundectBO
n/n 4acoB
5 KJIACC (175 1)
1 ["'eomeTrpuueckue GUrypbl 8
2 006 n3MepeHnu BeITNInH 5
3 HatypanbHble uncna 13
4 OTtpe3ok, JiIoMaHas 7
5 CIi0)eHre U BBIYUTAHUE HATYPAJIbHBIX YHCEI 12
6 Jlyu, npsimas 6
7 YMHOKEHHE HATYPAJIbHBIX YUCEI 14
8 Yrasl 12
9 Jlenenue HaTypaJbHBIX YHCET 20
10 | [IpssMoyroabHBIE TPEYTOIBHUKU 7
11 | [Ipobu 23
12 | Ilnomaap miockux Guryp 13
13 | lecsatuunbie gpodu 12
14 | IlpakTuyeckoe CpaBHEHUE BEJIMYNH 8
15 | Ilpumenenue Gopmyn B IPAKTUUECKOMN NE€ATEIbHOCTH /
16 | [loBTOpenue 8
6 KJIACC (175 4)
1 Hanpasnenue u KoopAHHATHI 14
Jlenutenu u KpaTHBIE.
2 IlepBblii MpHU3HAK PABEHCTBA TPEYTOJIBHUKOB. 13
3 Llensle uncna. 9
4 [TepneHANKYISIPHOCTD IPSIMBIX U OTPE3KOB. 8
5 CJ10’)k€HUE U BBIYMTAHKUE EJIBIX YHUCET. 11
6 Okpyx)HOCTb. BrnimcaHHbI€ ¥ OTMCAaHHBIE MHOTOYTOJIbHUKHU. 13
7 YMHOKEHHE U ICJICHHUE 1EJIbIX YUCEI. 14
8 OceBasi CHMMETpUSL. 8
9 JlpoGHbIE unca. 15
10 | CpoiicTBa npo0eH. 17
11 | KoopauHaTHas MIOCKOCTb. 6
12 | Ilponopuuu. 17
13 | Jlecstuunbie 1poow. 10
14 | Ilpumenenue rpaduKoB Ha MPAKTHKE. 6
15 | IloBTOpEHue. 11
7 KJIACC (175 4)
IToBTOpeHue kypca 5-6 5
Yrabl 3
1 CreneHb ¢ LeNbIM NTOKa3aTeaeM 11
2 ToxnecTna. 17
3 PaBeHCTBO TPEyTrOJbHHUKOB. 12
4 YpaBHEHUS. 12
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3) [TapannenbHOCTD. 9
6 UucnoBble HEPABEHCTBA. 15
7 [Tapannenorpamm. 12
8 ITponopumroHanbHbIE OTPE3KH. 13
9 Jluneiinas QyHKIUS. 12
10 | CoiicTBa OKpYXHOCTEH. S
11 | Cucrembl ypaBHEHHIA. 12
12 | MHOrOyroJIbHUKH. 11
13 | [IpubnaurkeHHbIC BHIYUCIICHUS. 11
14 | [ToBTOpEHuUe. 5
8 KJIACC (175 1)
1 3aHUMAaTENbHbIE U JIOTUYECKUE 3a]1a4H. 3
2 [TapautenbHbIN TEPEHOC HA KOOPAWHATHOM TNTIOCKOCTH. 15
3 KBanpaTHble ypaBHEHUS. 17
4 I'omorerus. 10
5 MHOrO4JICHBI. 23
6 [ToxoOwue. 15
7 Anrebpandeckue apoowu. 13
8 BekTopsl. 17
9 BripaxkeHus ¢ paaukagaMi. 8
10 | Tpuronomerpuyeckre GyHKIIMH OCTPOTO yIIIa. 16
11 | llenTpasibHbIE U BIUCAHHBIC YTIIBL. 11
12 | Tpuronomerpruueckne GyHKIIMK HAPABICHHOTO yTJa. 14
13 | MeTon mociie1oBaTeIbHBIX TPHOTMKCHUH. 5
14 | [loBTOpeHwUe. 8
9 KJIACC (175 4)
1 | MHOXecTBa. 6
2 CucrteMbl ypaBHEHUH. 12
3 I{enTpasibHbIE Y BOMCAHHBIE YTJIbI. 12
4 JIuHeliHbIe HEpaBEHCTBA. 9
3 @opMyIIbl CIOXKEHUS JJIsl TPUTOHOMETPUUECKUX (DYHKIUH. 13
6 MeTpuryeckre COOTHOIICHHSI B TPEYTOJIbHUKE. 13
7 KBaspaTHbIe HEpaBEHCTBA. 17
8 CkansipHOoe TPOHN3BEICHUE BEKTOPOB. 9
9 KomOunHaropHblie 3a1aumn. 9
10 | YncnoBble (HyHKITUH. 11
11 | HexoTopble KpuBbIE HA KOOPAMHATHOM MJIOCKOCTH. /
12 | DrneMeHTBI TEOPUHU BEPOSITHOCTEH. 15
13 | DnemMeHTh MaTeMaTHYECKOM JIOTUKH. 10
14 | HeeBKJIMIOBBI T€OMETPHH. 9
15 | IloHsTHE TIOCIIEIOBATENIBHOCTH, CXOASIIEHCS K HYJIIO. 12
16 | IloBTOpeHue. 11
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