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Pabouas mporpamma yueOGHoro mpenmera «MaremaTuka» i 5-9 Kjacca cOCTaBieHa B
cooTBeTcTBUU C DenepasbHBIM TOCYJAapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM OCHOBHOTO
obmiero odpaszoBanus (mpukas3 MunoOpHayku Poccum ot 17.12.2010 Ne 1897 ¢ mocnemyrommumu
M3MEHEHHMsIMU) Ha OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEeIbHOM
nporpaMmMsl ocHoBHOTO ob1ero oopasosanust MBOY COILl um. C.E. Ky3nenosa c. YeMonaHOBKa.

[Ipenmer «MaremaTtuka» H3y4aeTcss Ha YpPOBHE OCHOBHOTO 0Omero oOpa3oBaHUs B
KadgecTBe 00s3aTeNbHOTO IpeaMera B 5-9 kimaccax B obmem oobeme 680 yacoB (mpu 34 Henmensx
yaeOHoro Toma). B 5 xmacce - 136 wacoB (4 gaca B Hezenmio), B 6 kimacce — 136 dacoB (4 daca B
Heqento), B 7 kinacce — 136 yacoB (4 yaca B Hezento), B 8 kiacce - 136 yacos (4 4aca B Heneno), B 9
Kkiacce — 136 gacos (4 Jaca B HEJIENIO).

Ha uzyuenue npeamera «MaremaTtuka» yueOHbld ian MBOY COILl um. C.E. Kysnenosa
c. UemojaHOBKa M3 YacTH, (popMupyeMoil yqacTHUKaMu 00pa30BaTENbHBIX OTHOIIECHHH, OTBOJNT B
5 knacce - 34 gaca (1 yac B Heen0), B 6 kitacce - 68 yacoB (2 4aca B Hezieno), B 7 kiacce - 34 Jaca
(1 gac B Henenmo), B 8 kiacce - 68 yacoB (2 yaca B Henmenio), B 9 kiacce - 68 vacoB (2 yaca B
HEJIEINIO).

Ha uzyuenue npeamera «Maremaruka» B nenom yueOHbli mman MBOY COII um. C.E.
Kysnemnona c. YUemomanoBka otBoauT 952 yaca. B 5 kiacce - 170 wacos, B 6 kiacce — 204 vaca, B 7
kiacce — 170 gacoB (anredpa — 120 gacos, reometpus — 50 gacoB), B 8 kimacce — 204 gaca (anredpa
— 136 gacoB, reometpust — 68 yacon), B 9 kiacce — 204 gaca (anredpa — 136 gacos, reomerpusi — 68
4acoB),

1. InanupyemMble pe3yJbTaThl H3yYeHUs yueOHOro npeamera «MaremMaTuka

N3yuenne MareMaTHKu JaeT BO3MOKHOCTh yYalIUMCS JOCTHYb CIECAYIOIIMX PE3YNbTaTOB
pa3BUTHS:
1) 6 riuunocmnom nanpasnenuu:
* YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araThb CBOM MBICIM B YCTHOW M NMUCBMEHHOW pe4YH, IOHUMATh
CMBICII IIOCTaBJICHHOM 3aJayd, BBICTPAWBATh AaApPryMEHTALMIO, IPUBOAWUTH IIPUMEPBI U
KOHTPIIPUMEDBI;
* KPUTHUYHOCTb MBIIUICHHS, YMEHHE DACIIO3HABATh JIOTMYECKH HEKOPPEKTHBIE BBICKA3BIBAHMS,
OTJIMYATh FMIOTE3Y OT (aKTa;
* [Ipe/CTaBJIEHUE O MaTeMaTHYECKON HayKe Kak cdepe 4eI0BeYeCKOl AeATeIbHOCTH, 00 Tanax ee
Pa3BUTHs, O €€ 3HAYUMOCTH JJIs Pa3BUTHUS LIMBUIN3ALINH;
* KpEAaTHBHOCTb MBIIUJICHHUS, WHULMATUBA, HAXOM4YMBOCTb, AaKTHUBHOCTb IIPH  PEIICHUN
MaTEeMaTUYECKUX 3a1a4;
* YMEHHE KOHTPOJHUPOBATh IPOLIECC U PE3YNIbTAT Y4eOHOW MaTeMaTHUECKON JeITeNbHOCTH;
* CIIOCOOHOCTh K 3MOIIMOHAJIBHOMY BOCHPUATHIO MAaTeMaTHMYECKHMX OOBEKTOB, 3ajay, pelIeHU,
pacCyXIeHUM;
2) 6 MmemanpeoMemHOM HANPAGICHUL:
* [epBOHAYaJbHbIC NPEACTABICHUS 00 MIESIX M O METOJaX MAaTeMAaTUKU KaK YHHUBEPCAJIbHOM
A3BIKE HAYKU U TEXHUKHU, CPEICTBE MOJCIINPOBAHMS SBJIICHUH U IIPOLIECCOB;
* YMEHHME BMJIETb MAaTEMaTUYECKYyl 3aJadyy B KOHTEKCTEe HpOOJIEeMHON cHUTyalluu B JpPYyrux
JUCUUIIIINHAX, B OKPYKAOLIEH KU3HH;
* YMEHHME HaXOJUTh B PA3IUYHBIX HMCTOYHHMKAX HHPOPMALMIO, HEOOXOAMMYIO JUIsl peIleHUs
MaTeMaTH4eCKuX Mpo0JieM, MPEeACTaBIATh €€ B MOHATHOHN (opMe, IPUHUMATh pEeIIeHUE B YCIOBHIX
HETOJHOMN U N30BITOYHOM, TOUHON U BEPOSITHOCTHON MH(OPMALINH;
* YMEHUE IOHMMATb M HCIOJIb30BaTh MAaTEMaTHUYECKUE CPEICTBA HAIJIJHOCTH (IMarpaMMbl,
TaOJIUIIBI, CXEMBI U JIp.) [Vl WUTIOCTPALUU, MHTEPIPETAIH, apIryMEeHTaIIH;
* YMEHME BBIJBUraTh TMIIOTE3Bl NPH PEHIEHUH y4eOHBIX 3ajay, MOHHMAaThb HEOOXOJIUMOCTh UX
IIPOBEPKU;
* yYMEHME NPUMEHATh UHAYKTHBHBIC U JIETYKTHUBHBIE CIIOCOOBI pacCYXJICHUN, BUAETh Pa3IHMuHbIC
CTPATETHH pELICHUS 3a/1aY;



* TOHMMAaHWE CYIIHOCTH aJrOPUTMUYECKHUX MPEANNCAHUI U YMEHUE AEHCTBOBATh B COOTBETCTBUHU
C MPEJIOKEHHBIM aJITOPHUTMOM;
* YMEHHE CaMOCTOSITEJIbHO CTaBUTHh II€NM, BHIOMpATh M CO3/1aBaTh AJITOPUTMBI JUISL PELICHUS
y4eOHBIX MaTeMaTHYECKHUX MPOOIeM;
* yYMEHHE IUIAHUPOBATh M OCYIIECTBIATH JCATEIbHOCTb, HANPABICHHYIO Ha peIIeHHE 3a7a4
UCCIIEJOBATENILCKOTO XapaKTepa;
3) 6 npeomemnom nanpaenenuu:

BbinycKHMK Hay4yuTcsi B 5-6 Kjaccax (/1 MCHOJIL30BaHUS B NMOBCEIHEBHON KM3HH H

o0ecrneyeHNsl BO3MOKHOCTH YCIEIIHOT0 MPOI0JKeHUs1 00pa3oBaHusl HA 6a30BOM YPOBHe)
. OmnepupoBaTh Ha 0a30BOM ypOBHE TMOHSATHUSMU: MHOXKECTBO, DJIEMEHT

MHOKCCTBA, IOAMHOXCCTBO, IPUHAJICIKHOCTD,

° 3a71aBaTh MHOKECTBA NEPEYUCIIEHUEM UX PJIEMEHTOB;
° HaXOJIUTh MepeceYeHne, 00beAMHEHUE, ITOIMHOKECTBO B IIPOCTEHUIITUX
CUTYyalHUsIX.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:

® pacCrio3HaBaThb JJOTHYECKN HCKOPPEKTHBIC BHICKA3bIBAHUA.

Yucaa
e  OnepupoBarh Ha 0a30BOM YPOBHE MOHSTHSAMH: HATypaJIbHOE YHUCIIO,
[IeJI0€ YHCII0, OOBIKHOBEHHAsT ApoOb, JECATHYHAs JpoOb, CMEIIAHHOE YHCIIO,

panroOHaJIBbHOC YHCJIIO,

° HCIOJIb30BaTh ~ CBOMCTBA 4WCEeN W NpaBuWila  JCHCTBUH  C

palnOHaJIbHBIMHU YU CJIaMH IIPH BBINIOJTHCHHUN BBIHHCHGHHﬁ;

®  UCNOJIb30BaThb MpPHU3HAKKM JAeauMoctd Ha 2, S5, 3, 9, 10 npm

BBITTOJIHCHHH BEIYHUCIICHUN U PE€IICHUN HECIIOXHBIX 3a1a4,

L4 BBIIIOJIHATE OKPYIJICHUEC DpPAlMOHAJIBHBIX YHUCCII B COOTBCTCTBHUU C

IIpaBUJIaMU;
L4 CpaBHHBATb pallMOHAJIBHBIC YK CJIA.

B noBcenHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:
®  OLIEHUBAaTh Pe3yJbTAaThl BBIYUCIEHUHA TNPH PEHIEHUM MNPAKTUUYECKUX

3a1a4;
®  BBHITIOJIHATH CPABHEHUE YHCET B PEeaTbHBIX CUTYAIIUAX;

L4 COCTABJIAATb YHUCIIOBBIC BBIPAKCHUSA TIPpU PCIICHUU IMPAKTHYCCKUX

3ala4 U 3a7a4 U3 APpYrux y‘-IC6HBIX npeaMcECTOB.



CrarucTuka u TEOpUA BCPOHTHOCTeﬁ

e IlpencraBiATh JaHHBIE B BUJE TAONINLL, JUArPAMM,
® YyUTaTh UHPOPMALHMIO, IPEJICTABICHHYIO B BUIC TAOJIUIIbI, IUATPAMMEI.

TekcToBBIE 3agaau
e Pemrate HECHOXHBIC CIOKCTHBIC 3ala4yi pa3HbIX TUIIOB Ha BCC apI/I(i)MCTI/I‘-ICCKI/IC

JICUCTBHS,

® CTPOUTb MOJENb YCIIOBUA 3ajaud (B BHUJE TaOJIMIIbI, CXEMbI, pUCYHKA), B KOTOPOI

AaHbl 3BHAUYCHUA IBYX U3 TPEX B3aMMOCBA3aHHBIX BCJIMYWH, C HECJIbIO MMOMCKA PCIICHUA 3a1a4H;

® OCYHICCTBJIATH croco0 ImonckKa peuICHuA 3aa1a4u, B KOTOPOM PACCYXKICHUC CTPOUTCHA

OT yCIIOBUS K TPeOOBaHUIO UM OT TPeOOBaHUS K YCIOBHUIO;
® COCTaBJIATh IUIaH PELIECHUS 3a4a4u;
® BBIJIENATH 3Tallbl PEIICHUS 3a/1a4H;

® HWHTCPHOPCTUPOBATE  BBIYHUCIHUTCIBHBIC  PE3ylIbTaTbl B  3aJaye, HUCCjICa0BaTh

MOJTydCHHOE PEIICHUE 3a/1auu;

® 3HATh pa3IMYUE CKOPOCTEH 0OBEKTA B CTOSUEH BOJIE, MPOTUB TEUEHUS U TI0 TEUCHUIO

peKu;

e pewiaTh 33JaYd Ha HaXOXJCHHE YaCTH YKCIIa U YUCIIa [0 €T0 YacTH;

e pemarh 33JaYd Ppa3HbIX THUNOB (HAa paboTy, Ha TOKYNKH, Ha JBUXKEHHE),
CBSI3BIBAIOIIUX TPU BEJIUYMHBI, BBIJICISTH 3TH BEJIMYMHBI U OTHOLICHUS MEXy HUMU;

® HAXOJUTh MPOILEHT OT YKCIA, YUCIO IO MPOLEHTY OT HEro, HaXOJHWTh MPOIIEHTHOE
OTHOIIICHHE ABYX 4YHCEJN, HAXOJIUTh MPOIEHTHOE CHIKEHUE WM MPOILEHTHOE TMOBHIIICHUE
BEITUYHHBI;

® peulaTh HECIOXKHBIE IOTUYECKHE 3a/1a4l METOJOM PACCYXKICHHIA.

B noBcegHeBHOM KU3HM U NPH U3YYCHUH JPYTUX NPEIMETOB:
® BBIJBUraTh TMIIOTE3bl O BO3MOJKHBIX HPEIETbHBIX 3HAUEHUSX MCKOMBIX BEJIMYUH B

3ajaue (JaenaTb NPUKUAKY)

Harasanas reomerpus
I'eomeTpuuyeckue purypbl
e OmnepupoBarh Ha 0a30BOM ypOBHE MOHATUAMHU: (DUTYpa,TOYKA, OTPE3OK, MpsMasd,

JIy4, JIOMaHasd, Yroji, MHOTOYI'OJIbHUK, TPCYIrOJbHUK W YCTBIPCXYI'OJIbHUK, NPAMOYIOJIbHUK U



KBaJIpaT, OKPYXHOCTb M KpYI, MPSMOYTOJbHBIA Tapajuienenunen, kyo, map. M3o0paxkaTh

n3ydaemble GUTYpBI OT PYKH U C TIOMOIIBIO JIMHEHKH U IIUPKYJIS.

B noBceaHEeBHOM KU3HM U IIPU M3YYEHHUH APYrUX NPeIMETOB:
® pemaTh MPaKTHYECKUE 33/1a41 C IPUMEHEHUEM MTPOCTEHUIINX CBOMCTB (pUryp.
HN3mepeHus ¥ BbIYHMCICHUSA
e BBIIOJHATH HW3MEPEHUE J[UIMH, PACCTOSHUM, BEJIMYMH YIVIOB, C IIOMOIIBIO

HUHCTPYMCHTOB IJIA I/ISMepeHI/IfI AJIMH U YTJ0B;
® BLIYHUCIIATH IJIOMAAN IPAMOYT'OJIbHUKOB.

B HOBCC[[HCBHOﬁ JKM3HU U IIPA UBYICHHUMH JIPYI'UX NIPEAMETOB:
® BLIUUCIIAATL PaCcCTOAHUA Ha MCECTHOCTH B CTAHAAPTHBIX CHTYyallMdX, ILJI0HIaan

MPSIMOYT'OJIBHUKOB;

®  BbLIIIOJIHATH HpOCTeI\/’IIHI/Ie MOCTPOCHUA U U3MECPCHHA Ha MCCTHOCTH, HGO6XOJII/IMI)IC B

peanbHOM KU3HH.

HcTropust MaTeMaTHKH

® OIIMCBIBATH OTHACJIBHBIC BBIIAIOMIUMCCA PE3YIbTAThbl, IMOJYYCHHBIC B XOJC PAa3BUTUMA

MaTEMaTUKH KaK HAYKH,

® 3HAThb IPUMEPBLI MATECMATHYCCKUX OTKpBITI/Iﬁ H UX aBTOPOB, B CBA3U C OTEUYSCTBEHHOM

Y BCEMHUPHOU UCTOPUECH.

BbINyCKHUK MOJYYHMT BO3MOKHOCTh HAYYUThCA B 5-6 Kiaccax (115 odecnevyeHust
BO3MOSKHOCTH YCIIEIHOTO MPOJ0JIKeHUs1 00pa3oBaHusi HA 0230BOM M yIJ1y0JIeHHOM YPOBHSIX)
DJIeMEeHThI TEOPUM MHOKECTB M MATEMATHY€CKOM JIOTUKH
. OnepupoBaTh HOHATHUSAMU: MHOXKECTBO, XapaKTEPUCTUKU MHOKECTBA,
JJIEMEHT  MHOXKECTBA, IyCTOE, KOHEYHOE U  OECKOHEYHOE  MHOXECTBO,
MO0IMHOKECTBO, MPUHAITICKHOCTD,
. OTIPENIeNATh MPUHAIICKHOCTH JIEMEHTa MHOXKECTBY, OOBEIMHEHHUIO 1
NEPECEUCHUI0 MHOKECTB; 3aJlaBaTh MHOECTBO C IOMOIIBIO MEPEYUCICHUS
3JIEMEHTOB, CIIOBECHOTO OTTMCAHU.
B noBcegHeBHOI KU3HM U TP M3YyYEHHUH JAPYTUX PeAMETOB:

L4 PACIIO3HABATD JIOTUYCCKU HECKOPPCKTHBIC BBICKA3bIBAHUS

L4 CTPOUTH LCIIOYKU YMOBaKJIIO‘{eHI/Iﬁ Ha OCHOBC UCIIOJIb30BAHUSA IIPABUJI

JIOTHKH.



Yucaa
e OrnepupoBaTh MOHATUSIMH: HATYPAJIbHOE YMCIO, MHOKECTBO HATYpaJbHBIX YHCEIl,
1[EJI0€ YUCIIO, MHOXKECTBO LIEJIBIX YHCeN, OOBIKHOBEHHAS APOOb, MeCATHYHAS IPO0b, CMEIIaHHOE
YUCIIO0, PAUMOHAIBHOE YHCJIO, MHOXKECTBO pALMOHAIBHBIX YHUCEI, TIE€OMETpUYECKas

HMHTEpIpETAlUs HaTypaJIbHBIX, LENbIX, PALIHOHAIbHBIX;
® [IOHMMATh M OOBSICHITH CMBICI MTO3UIIMOHHON 3aIMCH HATYpPaJIbHOTO YUCIIA;

®  BLINOJHATH BBIYUCIICHHA, B TOM YHUCJIC C MCIIOJIB30BAHUCM IMPUEMOB pPallMOHAIIBHBIX

BBIYUCIICHUH, 000CHOBBIBAThH AJITOPUTMBI BHITIOJIHEHHUS JIEHCTBHIA;

® UCIOJB30BaTh NpU3HAKKU jAenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmsr u
MPOU3BEICHUS] YWCENT TIPU BBIMOJHEHUU BBIYMCICHUM M pEHICHUW 3a71a4, OOOCHOBHIBATH

HpI/ISHaKI/I JCIINMOCTH,
®  BBIIIOJIHATH OprrJ'IeHI/Ie paHI/IOHaJ'II)HI)IX qUucCel C Sa)IaHHOﬁ TOYHOCTBIO,
L] ynOpr,ZIOLH/IBaTI) YqHcJia, 3allMCaHHbIC B BU/IC 06BIKHOB€HHI)IX N ICCATUYHBIX )1p06eﬁ;
e HaxoauTh HOJ] m HOK uucen u ncnonp30BaTh UX MPU PEUICHUHU 3a/14;.

® OINEpUPOBaTH MOHSATHEM MOAYJb 4YHCIA, T€OMETpUYECKass MHTEPIpETalus MOy

qucia.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:
® T[PUMEHATH MpaBWiIa NPUOIIKEHHBIX BBIYMCICHUM MPHU PEUICHUHM MPAKTUYECKUX

3a/la4 U pelleHnH 3a7a4d APYrux yueOHbIX MPEeIMETOB;

® BbLIIIOJIHATE CPABHCHHUC PC3YJIbTATOB BBIUMCIICHUH IIpru PCIICHUU IIPAKTHYCCKHX

3aJa4, B TOM 4UCJIC HpI/I6J'II/I)KeHHBIX BBI‘IHCHGHPII;’I;

® COCTaBJITb YHCJIOBBIC BBIPAXKCHHUSA W OLCHHMBATH HX 3HAUCHHA IIPpU PCIICHUU

MPAKTUYCCKUX 3adaY U 3a7a4 U3 APYIrux y‘le6HLIX npeaAMCETOB.

YpaBHeHUS U HEPABEHCTBA
e OmnepupoBaTb NOHATUSMHU: PaBEHCTBO, YMCIOBOE PAaBEHCTBO, YPABHEHME, KOPEHb

YpaBHCHUA, PCIICHHUEC YPABHCHHS, YU CIIOBOC HEPABCHCTBO.

CraTncTuKa ¥ TeOpHUsi BEPOATHOCTEH
e OnepupoBarh MOHATHAMU: CTOJIOUATHIE U KPYrOBBIE IUArpaMMbl, TaONUIbl JAHHBIX,

cpenHee apupMETHIECKOE,



® W3BIEKaTh, HHPOPMAIUIO, TIPEJCTABIICHHYIO B TA0JIMIIAX, HA JHarpaMMax;
® COCTaBISTh TAONHIIBI, CTPOUTH JUArPAMMEBI HAa OCHOBE JAHHBIX.

B noBcegHeBHOM KU3HM U NPH U3YYEeHUH APYTUX MPeIMeTOB:
® U3BJIEKATh, HHTEPIIPETUPOBATH M MPEOOPA30BBIBATH MHPOPMALIUIO, TIPEICTABICHHYIO
B TaONUIaX M Ha JUarpaMMax, OTPaKAIOUIYI0 CBOMCTBA W XapaKTEPUCTUKH peaTbHBIX

MPOLECCOB U SIBJICHUIA.

TekcToBble 321a4Un
e Pemare mpocThie U CIOXKHBIE 337]a4l PA3HBIX TUIIOB, a TAKXKE 3a7aud MOBBIIICHHOM
TPYIHOCTH;
® JCNOJb30BaTh Pa3HbIE KpaTKHE 3alUCU KaK MOJEIU TEKCTOB CIIOKHBIX 3ajad JUls
MTOCTPOEHHUSI TIOMCKOBOM CXEMBI U pEeIIeHUs 3a/1a4;
e 3HATh U NPUMEHATH 00a criocoba moucka pemeHus 3aad (0T TpeOoBaHUS K YCIOBHUIO

U OT yCJIOBUS K TpeOOBaHMIO);
® MOJICTUPOBATH PACCYKJICHHUS IPH MTOUCKE PEIICHHS 33/1a4 C TIOMOIIBIO Irpad)-CXEMBI;
®  BBIJICNATH ITAIBI PEIICHUS 33a491 U COJIep)KaHNe KK IOTO ATara;

® HWHTCPHOPCTUPOBATE  BBIYHMCIIMTCIBHBLIC  PE3YJIbTAaThbl B 3aJa4ce, HUCCJICa0BATh
IIOJIYYCHHOC PCHICHUC 3a1a4u,

® aHaJIU3HUPOBATH BCECBO3MOXKHBIC CUTyallU B3aMHOI'O PACIIOJIOKECHHA ABYX 00BEKTOB
U U3MCHCHHUC UX XAPAKTCPUCTHK IIPHU COBMCCTHOM ABWKXCHHUU (CKOpOCTB, BpeMs, paCCTOHHI/Ie)
IIpru pCHICHUHN 3aJa4 Ha JABHUKCHHUEC JIBYX 00OBEKTOB KakK B OJHOM, TaK U B IIPOTUBOIIOJIOKHBIX
HaIIpaBJICHUAX,

® HcCCIeAOoBaTb BCECBO3MOKHBIC CUTyalluu IIPpHU PCHICHUU 3a4da4 Ha ABUKCHHUC I1I0 PCKE,
pacCMaTpuBaTh Pa3HbIC CUCTEMbI OTCUCTA,

® pPCHIATh p33H006p213HI>Ie 3aJa4u «Ha 4aCTHu»,

¢ pcuiaTh U 000CHOBBIBATH CBOC peHieHueC 3a1a4 (BBIILGHHTB MAaTEMaTUYICCKYIO OCHOBY)

Ha HaXOKACHUEC YaCTU YHCJIa U YUCJIa I10 €T0 YaCTU Ha OCHOBC KOHKPETHOI'O CMBICJIa I[p06I/I;

® 0CO3HaBaTh U OOBICHATH HICHTHUYHOCTD 3aJa4 PA3HbIX TUIIOB, CBA3BIBAIOIIUX TPHU
BCIINYHNHBI (Ha pa60Ty, Ha IMOKYIIKH, Ha )IBI/DKeHI/Ie); BBIICIIATE 3TH BCIIMYHMHBI U OTHOIIICHUSA
MCXKAY HHUMH, IMPUMCHATbL HUX IIPU PCHICHUU 3a/Ja4, KOHCTPYHPOBATH COOCTBEHHBIC 3agadu

YKa3aHHBIX THUIIOB.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPeIMETOB:



e BBJCIATH IPU PELICHUH 331a4 XapaKTEPUCTHKHA paccMaTpUBacMOM B 3ajadye
CUTYallud, OTIMYHBIE OT pPEaJbHBIX (T€, OT KOTOPBIX aOCTParupoBajKCh), KOHCTPYHPOBATH
HOBBIE CHUTYyallMd C YYE€TOM OTUX XapaKTEPUCTUK, B YAaCTHOCTH, NPU pPEIICHUM 3a7a4 Ha

KOHICHTpalluH, YYUTBIBATH IIJIOTHOCTH BCIICCTBA,

® pCfliaTb U KOHCTPYUPOBATH 3aaa4v Ha OCHOBE paCCMOTPCHHUA PCAJIbHBIX CI/ITyaHI/Iﬁ, B

KOTOPBIX HE TPeOyeTCsl TOUHBII BEIYMCIUTENBHBINA PE3yIIbTAaT;
e pemarh 3aa4M Ha JBHKEHHE 10 PEKE, paCCMATPUBAsI pa3HbIE CUCTEMBI OTCUETA.

Harasinnast reomerpust
I'eomeTpuyeckue purypbi
e ll3Bnexath, UWHTEpOpETHpPOBATH W  NpeoOpa3oBbIBaTh  HHPOpPMALMIO O
reOMEeTPUUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEKaX;
e u30o0pakaTb u3ydyaeMble (UIYppl OT pPyKM U C TIOMOINbIO KOMITBIOTEPHBIX
WHCTPYMEHTOB.
HN3mepeHuss 1 BbIYMCICHUSA
. BBIIIOJIHATh M3MEPEHUE IUIMH, PACCTOSIHUM, BEIWYUH YIJIOB, C IOMOILBIO

WHCTPYMEHTOB ISl U3MEPEHUHN JJIUH U YTJIOB;

L BBIYUCIIATH IIomaiau MMpAMOYI'OJIbHUKOB, KBaapaToB, 00BEMBI

MPSIMOYTOJIbHBIX MapalljiesienuIeoB, KyOoB.

B noBceaHeBHOI KU3HM U IPH M3YyYEHHUH JAPYTUX IPeAMETOB:
. BBIYHUCIISITh PACCTOSIHUS HA MECTHOCTH B CTAHJAPTHBIX CUTYalUsAX, IUIOLIAAH
Y4aCTKOB MPSIMOYTOJIbHON (OpMBbI, 00bEMbI KOMHAT;
. BBITIOJIHATH MPOCTEHIIINE MOCTPOSHUSI HA MECTHOCTH, HEOOXOAUMbIE B pealbHOU KU3HU;
. OIICHUBATh Pa3Mepbl peajbHbIX 00BEKTOB OKPYKAIOIIET0 MHUPA.
Hcropust maTeMaTuKu
e XapakTepu3oBaTh BKJaJ BBLAAIOIIMXCSA MATEMaTUKOB B Pa3BUTHE MATEMaTUKU M

HWHBIX HAYYHBIX obOmacTei.

BeinmyckHuK HayunTest B 7-9 Kiaccax (A1 MCIOIb30BAHUSA B MIOBCEIHEBHOM KU3HU U
o0ecrevyeHNsl BO3MOKHOCTH YCIICIIIHOTO NMPOJOJKeHHs 00pa3oBaHusi HA 6230BOM ypOBHe)
DJIEeMEeHTBI TEOPHH MHOKECTB H MATEeMaTH4eCKOM JIOTUKHU

J OmnepupoBaTh Ha 6a30BOM YPOBHE MOHATHSIMU: MHOXECTBO, 3JIEMEHT

MHOKCCTBA, IOAMHOKECTBO, IIPUHAATICIKHOCTD,



L4 3a1aBaTb MHOKCCTBA IICPCUNCIICHUCM HUX DJICMCHTOB;

o HAXOJUTh IepecedeHne, 00beAMHEHNE, IOJMHOKECTBO B IMTPOCTEUIITNX
CUTYalUsX;
J OTepHpoBaTh Ha 0a30BOM YpOBHE TOHATHIMHU: ONpEACITICHHUE,

aKCuoma, TeopeMa, 10Ka3aTCiIbCTBO,

° MPUBOJIUTH MIPUMEPHI U KOHTPIPUMEPBI ISl MOATBEPKACHUS CBOUX
BBICKA3bIBAHUN.

B noBceHEeBHOM KM3HU U IPpH H3YYCHUH APYIUX NMPEAMETOB:

® HCIIOJIb30BaTh Fpa(bI/I‘-ICCKOC MNpEaACTAaBJICHUEC MHOXCECTB JId OIMMCAHUA PCaJIbHBIX

MIPOLIECCOB U SBJICHUH, PU PELUICHUH 3a/1a4 IPYrUX y4eOHbIX PEAMETOB.

Yucaa

e  OnepupoBarh Ha 0a30BOM YpPOBHE MOHSTHSIMHU: HATypaJIbHOE YHUCIIO,
[IeJI0€ YHCJIO, OOBIKHOBEHHAs ApoO0b, ACCATHUYHAS APOOb, CMeEIIaHHas JIpoO0b,

paloHaIbHOE YUCII0, apU(PMETHUECKUN KBaIpaTHBIN KOPEHB;

° MCII0JIb30BaTh CBOMCTBA YHCEN U IIPaBuJjia JEHCTBUHN MPU BBIMOJHEHUHT

BBIYHCIICHUH;

®  WCNOJIb30BaTh MpPU3HAKK JAeaumMoctd Ha 2, 5, 3, 9, 10 npwm

BBITIOJTHCHHH BBIUHMCIICHUN 1 PEIICHUN HECIOXHBIX 3a1a4,

L4 BBIIIOJIHATE OKPYIUVICHHUEC palUMOHAJIBHBIX YHCCII B COOTBCTCTBHU C

IIpaBUJIaMU;

L4 OLCHHUBATh 3HAYCHUC KBAJPATHOI'O KOPH M3 IMOJIOXKHUTCIBHOI'O LEJI0T0

4ucia;
®  pacro3HaBaTh pallMOHAIBHBIC U UPPALIMOHATIBHBIC YHCIIA;
®  CpaBHHMBATH YHCIIA.

B noBcenHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:

L4 OLCHUBATL PE3YJIbTAThI BBIYHCJICHUH Ipu PpCEIICHUU IIPAKTUYCCKUX

3a1a4;
®  BBHITIOJIHATH CPABHEHUE YHCET B PEeaTbHBIX CUTYAIIUAX;

L4 COCTABJIATh YHUCIIOBBIC BBIPAKCHUSA MNPHU PCIICHUU TPAKTUYCCKUX

3ala4 U 3a7a4 U3 APpYrux y‘-IC6HBIX npeaMcECTOB.



TO)K)ICCTBCHHLIC npeoﬁpa303a}mﬁ
e BEINOJIHATE HECIOXKHEIC Hpe06pa3013aH1/1;1 JJI1 BBIYHMCIICHHA 3HAYCHUH YHCIOBBIX
BBIpa)KeHHfI, coAcpiKamurx CTCIICHHU C HATypaJbHBIM IIOKa3aTCJICM, CTCIICHU C LICJIbIM

OTPULATCIIBHBIM ITOKA3aTCJICM,

® BBINOJIHATH HECIIOXKHBIE MPE0OPa30BaHMUs LENBIX BBIPAKCHUN: PaCKPBIBATh CKOOKH,

IIPUBOJIUTH MOJJOOHBIE CIaraeMeble;

® UCIOJIb30BaTh (DOPMYJIBI COKpAIIEHHOTO YMHOXKEHHUs (KBaapaT CyMMBbl, KBaJpar

Pa3HOCTH, PA3HOCTH KBAIPATOB) /ISl YIIPOIIECHUS BEIYMCICHUM 3HAYCHHU I BBIPAKEHUH;

® BBLINOJHATh HECJIOXHBbIE NPeoOpa3oBaHUsl JIPOOHO-IMHEWHBIX BBIPAKEHUNH H

BI)Ipa)KeHI/II\/JI C KBaJIpaTHBIMU KOPHIAMHU.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:
® JIOHMMATh CMBICII 3aIIMCHU YHCJia B CTAHAAPTHOM BH/JIC,
e OmnepupoBaTh Ha 0A30BOM YpOBHE MOHSITHEM «CTaHIApTHAs 3aIllUCh YHCIIa.
YpaBHeHUs] 1 HEPABEHCTBA
e OmnepupoBarb Ha 0a30BOM YpOBHE MOHATUSIMU: PAaBEHCTBO, YHCIOBOE PaBEHCTBO,
ypaBHEHUE, KOPEHb YpaBHEHMs, pEllICHHUE YpaBHEHHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,

peleHe HepaBeHCTBA,
® [IPOBEPSTH CIPABEIITUBOCTH YHCIOBBIX PAaBEHCTB U HEPABCHCTB;

® pfuiaTtb JIMHEHHbBIE HEpaBCHCTBA M HECJIOXHBIE HCPABCHCTBA, CBOJAINUECA K

JIMHEHHBIM,
® pemaTh CUCTEMbI HECTIOXKHBIX JINHEHHBIX YPaBHEHHH, HEPABEHCTB;
® TIPOBEPSTH, ABJIAETCS JIU JAHHOE YHUCIIO PEIlIeHUEM YpaBHEHHs (HEPaBEHCTBA);
e pemiaTh KBaJpaTHbIC ypaBHEHUS MO GopMylie KOpHEH KBaAPaTHOTO YpaBHEHHUS,
e 1300paxkaTh PEIICHUs] HEPABEHCTB U UX CUCTEM HA YHCIOBOM MPSIMOI.

B noBceHeBHOM KM3HM U NIPU M3YyYEHUH APYTUX MPEAMETOB:
®  COCTaBJIATh M pelIaTh JIMHEHHBIC YpaBHEHHUs IIPU PELICHUM 3ajad,
BO3ZHMKAIOIINX B APYTrUX YUEOHBIX MpEIMETax.
DyHKUUH

e Haxomuth 3HaueHUE (I)yHKI_II/II/I 10 3aJaHHOMY 3HAYCHUIO apTYMCHTA,



® HaxXOJUTh 3HAYCHHUC aprymMcHTa 110 3aJaHHOMY 3HAYCHUIO (byHKI_[I/II/I B HCCJIOZKHBIX

CUTyalluAdX;

¢ ONpCACATh IOJOXCHUC TOYKH II0 €C KOOpAMHATAM, KOOPAWHATBI TOYKH II0 €€

ITIOJIOXKCHHIO Ha KOOpIIPIHaTHOfI IIJIOCKOCTH,

e 10 rpaduKy HAXOAWTHh OOJACTh OMPEICIICHUS, MHOXECTBO 3HAYCHUH, HYIU
(YHKIIMHM, TIPOMEXYTKA 3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3pAcCTaHWsl W  yObIBaHUS,

HauOoJbIlIee U HAUMEHbIIee 3HAUCHUS (PYHKIUY;
® CTpOUTbH Irpapuk JUHEHHON QYyHKIINH;

® TIPOBEPSTH, SBISIETCS JIM JAaHHBIN Tpaduk rpa@uKoM 3a1aHHON GYyHKINU (JTUHEHHOH,

KBaJIpaTUYHOM, 00paTHON MPOMOPLUUOHATILHOCTH);

® OIpeaciIATh HpI/I6J'II/I}KeHHI)Ie S3HAYCHUA KOOPAWHAT TOYKH IICPECCUCHUIA Fpa(bI/IKOB

byHKIINI;

® OIICPUPOBATH Ha 0a30BOM YPOBHE IOHATHAMU: IOCI€10BAaTCIIbHOCTD,

apupMeTHIECKas MPOTPECCHsI, TeOMETPHUYIECKas TIPOTPECCHSI;

e pemarh 3aJayd Ha TMPOTPECCHU, B KOTOPBIX OTBET MOXKET OBbITh MOJyYeH

HETIOCPEACTBEHHBIM MOJICYCTOM 0€3 MPUMEHEHHS (POpMYyIL.

B noBcegHeBHOIM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:
® JCMOJB30BaTh IpaUKH peansbHbIX MPOLECCOB U 3aBUCUMOCTEH ISl ONpeesIeHUsT UX
CBOMCTB (HauOOJIbLINE U HAUMEHbBIIHME 3HAYEHHUS, MPOMEXKYTKH BO3pacTaHus U YObIBaHUS,

0071aCTH IOJOKUTEIBHEIX U OTpHULATCIbHbIX 3HAYCHUHU U T.H.);

® JCMOJBH30BaTh CBOMCTBA JUHEHHON (PyHKIUU U ee TpaduK MpU PEHICHUH 3a7ad U3

Apyrux yqe6HbIX npeaMETOB.

CraTncTHKa M TEOpHUsi BEPOATHOCTEH
e llmerp mpencTaBieHME O CTaTUCTUYECKHX  XapaKTEPUCTHKAX, BEPOSATHOCTU

CJ'Iy‘l&fIHOl"O CO6BITI/IH, KOM6I/IHaTOpHBIX 3aJaydyax,;

¢ pcuiaThb HpOCTCfH.HPIC KOM6I/IH8.T0pHBIC 3aJa4yun METOJOM IpsMOTo n

OpraHu30BaHHOTO Nepedopa;

¢ TMPCACTABJIATH JAHHBIC B BUJIC Ta6J'II/II_I, Auarpamm, r pa(I)I/IKOB;



e uuTaTh UHPOPMAIUIO, TPEJCTABICHHYIO B BUJC TAOIHUIIbI, TUArpaMMbl, Tpaduka;
® OMNpeAeNsiTh OCHOBHBIC CTATHCTHUYECKUE XaPAKTEPUCTUKH YUCIOBBIX HAOOPOB;

® OIICHUBATh BEPOSTHOCTH COOBITHUS B IIPOCTCHUININX CITYJasIX;

® WMETh MPEICTABICHUE O POJIH 3aKOHA OOJIBIIIUX YHCENI B MACCOBBIX SIBJICHHSX.

B noBceqHEeBHOM KM3HH U IPpH U3YYCHHUHU JIPYTIUX NMPEAMETOB:

® OIICHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOI0M Mepedopa;

¢ UMCTb MNPCACTABJICHHUEC O POJIM MNPAKTHYCCKHW AOOCTOBCPHBIX H MAJOBCPOATHBIX

COOBITHIA;

® CpaBHHUBATb OCHOBHBIC CTATUCTUYCCKUC XAPAKTCPUCTHUKHU, MOJYUCHHBIC B IMPOLECCE

peICHUA HpHKJ'I&)IHOfI 3a1a4yu, U3y4CHHA PCaJIbHOI'O ABJICHUA,
® OLCHHMBATH BEPOATHOCTH PCAJTbHBIX COOBITHH U ABJICHUH B HECIIOKHBIX CUTyalusX.

TekcToBBIC 324U
e PemaTh HECIOXHBIC CIOKETHBIE 3aJayll pa3HbIX THUIIOB Ha BCE

apupMeTHIECKUEe ICHCTBHUS;

®  CTPOUTH MOJIENb YCIOBUSA 3a7auu (B BUIE TaOIUIBI, CXEMbI, PUCYHKA
WIM ypaBHEHUS), B KOTOPOM NaHbl 3HAYEHHs JBYX M3 TPEX B3aHUMOCBS3aHHbBIX

BCJIMYKMH, C LOCJIBIO MMIOMCKA PCUICHWA 3a1a4u,

L4 OCYIICCTBIIATH CIoco0 ITOMCKa pemicHusdA 3ala4hd, B KOTOPOM
pacCy’KACHUC CTPOUTCA OT YCIOBHUA K Tpe6OBaHI/IIO nin oT Tpe6OBaHI/IH K

YCJIOBHUIO;
L4 COCTABJIATD ILJIaH pCIICHUSA 3aa4M;
L4 BBLJACIIATD 3TAllbl PCHICHUA 3a1a4U,

L4 HUHTCPIPETUPOBATH BBIYUCIIUTCIIBHBIC PE3YIbTAaThI B 3aaa4dc,

HCCJICA0BATh MNOJTYUYCHHOC PCIICHUC 3a/1a4YH;

L4 3HATb pa3IN4Yuc CKOpOCTCfI 00BEKTa B CTOSUECH BOJC, MPOTHUB TCUCHUA

" 110 TCUCHUTIO PCKU,

L4 peuiaTh 3aJa4 Ha HAXOXKJACHUC YaCTHU YUCJIa U YUCJIa 110 €0 4aCTH;



e  pemarh 33Jayd  pa3HbIX TUIIOB (Ha paldoTy, Ha IOKYNKH, Ha
JBUKEHHUE), CBS3bIBAIOUIMX TPU BEJIMYMHBI, BBIACIATH OTH BEIUYMHBI U
OTHOIIEHUSI MEXIY HUMU;

®  HaxOJUTbh MPOLEHT OT YUCIIA, YUCIIO 10 MPOLEHTY OT HEro, HaXOUTh
IPOLEHTHOE CHM)KEHHUE WJIH NTPOLIEHTHOE MOBBIIEHUE BEJIUYUHBL;

®  PpelIaTh HECIOXKHBIE JIOTHYECKUE 3a/1a4d METOJJOM PACCYKICHHUH.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NMPeIMeTOB:
® BBIIBUraTh TMIOTE3bl O BO3MOKHBIX NPEJCJIbHBIX 3HAYEHMSIX MCKOMBIX B 3a/aye

BEJIMYUH (JIeTIaTh MPUKHUJIKY).

I'eomeTrpuueckue purypsoi

e OmnepupoBarb Ha 6a30BOM YPOBHE MOHATUSIMU T€OMETPUUECKUX DUTYD;

e u3BJIEKaTh HHGPOPMAIMI0O O TEOMETPUYECKUX (UTrypax, TMPEJCTaBICHHYIO Ha

YEpTeIKax B ABHOM BUC,

® TpPUMEHATH /JIS peUIeHHs] 3aJad TeoMeTpuuecKkue (QaxkThl, €CIU YCIOBHUS HX

MIPUMEHEHHUs 3a/1aHbI B SIBHOU (hopMme;

® pfliaTh 3aJadd Ha HAXO0XIACHHEC TI'COMCTPUUYCCKHUX BCIWYHUH II0 o6pa3uaM HUIIN

aIrOpUTMaM.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:
® JCMOJb30BaTh CBOMCTBA I'€OMETPHUUYECKUX (UTYp Uil PElIeHUs TUIIOBBIX 3ajad,

BO3HHUKAKOIIUX B CUTYAllHUAX HOBCC,Z[HGBHOﬁ KU3HH, 3a7a4 IIPAKTHICCKOTO COACPIKAaHMA.

OTHouenus
e OmnepupoBarh Ha 6a30BOM ypOBHE MOHSATHSMU: PABEHCTBO (GUTYp, paBHbIC (UTYPHI,
PaBEHCTBO TPEYrOJbHUKOB, MapaluIeIbHOCTh HPAMBIX, MEPHEHIUKYISIPHOCTh MPSIMBIX, YIJIbI

MCKAY NPAMBIMHU, ICPICHAUKYIIAP, HAKIIOHHAA, IIPOCKI L.

B noBceHeBHOM KMU3HHM M NPU U3YYECHUM APYIUX NPeIMETOB:
® CIOJIb30BaTh OTHOLIEHHUS Ui PELICHUS NPOCTEUIIMX 3a/4ad, BO3HUKAKOLIMX B
peanbHOM KU3HU.
HN3mepeHus U BHIYHCTICHUS
e BpInonHATE U3MEPEHUE [UIMH, pACCTOSIHUM, BEJIMYMH YIJIOB, C IOMOIIBIO

HHCTPYMCHTOB IJIA I/I3MCpCHI/II71 AJINH U YTJIOB,



® TMPUMEHATH (GOPMYIBl MEPUMETpa, IUIOMATN W 00beMa, IUIOMAAW TOBEPXHOCTH

OTACJIbHBIX MHOTOTPAHHHUKOB ITPU BBIYUCIICHUAX, KOT'Id BCC NaHHLIC UMCIOTCA B YCIIOBUH,

e npumeHATh Teopemy I[ludaropa, 6a3oBble TPUTOHOMETPUUYECKHE COOTHOILICHHS IS

BBIUHCIICHUS JUIMH, PACCTOSHUM, IUIONIAJAEH B MPOCTEUIINX CIIyqasiX.

B noBceaHeBHOM KU3HHM U NIPU U3YYEHHUH JAPYTrUX NPEeAMETOB:
® BBIYUCIITH PACCTOSIHUS HAa MECTHOCTHM B CTaHJAPTHBIX CHUTYyalMsX, IUIOMAIU B
MPOCTEHIINX CIIydasix, NMPUMEHATh (GOpMYJbl B MPOCTEHIIMX CHUTyalUsIX B IOBCEIHEBHOU

KHU3HU.

I'eomeTpuueckune nocTpoeHus
e 300paxarb TUNOBBIE MJIOCKHE (QUIYphl U (UTYpHl B MPOCTPAHCTBE OT PYKU U C

MMOMOIIbKO UHCTPYMEHTOB.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX IPEeAMETOB:
® BBINOJHATH MPOCTEUIINE TOCTPOEHUST HAa MECTHOCTH, HEOOXOJMMbIE B pealbHOM

KH3HHU.

I'eomeTpuueckune npeodpa3zoBaHus

e Ctpouts Gpurypy, CHMMETPUUHYIO JAHHON (PUTYype OTHOCUTEIHHO OCHU U TOUYKH.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

® pacno3HaBaTh JABMKEHHE OOBEKTOB B OKPYXKAIOIIEM MHPE;
® pacrno3HaBaTh CUMMETPUYHBIE GUTYPHI B OKPYXKAIOIEM MUDE.

BekTopsl 1 KOOPAMHATHI HA MJIOCKOCTH
e OrmepupoBath Ha 0a30BOM YpPOBHE TMOHSTHUSIMHU BEKTOpP, CyMMa BEKTOPOB,

IIPpOU3BCACHUC BECKTOPA HA YUCJIO, KOOPAUHATLI Ha IIJIOCKOCTH,

® OIIPCAcCIIATh HpI/I6J'II/I)KCHHO KOOpAWMHATBI TOYKHM IIO €€ I/1306pa}KeHI/IIO Ha

KOOpHHHaTHOﬁ IIJIOCKOCTH.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:
® JCIOJb30BaTh BEKTOPHI AJIS PEILICHUS TPOCTENIINX 3a1a4 Ha ONPEICIIEHUE CKOPOCTH

OTHOCHUTCIIBHOTO ABHMXKCHHUA.

Hcropust MaTeMaTHKHU



e OnuchIBaTh OTACJIbHBIC BBIAAOIIHUCCSA PE3YJIbTAThI, IOJTYUCHHBIC B XOAC PA3BHUTHA

MaTCMaTUKN KaK HAYKH,

® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBA3U C OTEYECTBEHHON

Y BCEMUPHOU UCTOPHEH;
e [IOHMMATh POJIb MaTEMATHUKH B pa3BuTHU Poccun.

Metoabl MATEMATHKH
e BpiOuparh NOAXOAMIMM HM3y4EHHBIH METOJ Uil pELIeHHs] H3YyYEHHBIX THUIIOB

MaT€MaTUYCCKUX 3aJa4,

e [lpuBoguTh mpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B  OKpYXKarouen

)IGf/iCTBI/ITGJ'IBHOCTI/I " IIPOU3BCACHUAX UCKYCCTBA.

BbinycKHUK MOJIYy4YUT BO3MOKHOCTh HAYUYHThCA B 7-9 Kilaccax I o0ecniedeHUs
BO3MO’KHOCTH YCIIEIIIHOTO MPOA0JIKeH!sI 00pa3oBaHusi Ha 6230BOM U yI1y0JIeHHOM YPOBHSIX
DJIEMEHTBI TEOPHH MHOKECTB H MATEMaTHYEeCKOM JIOTUKHU
o OnepupoBaTh MNOHATHAMH: OIPEICICHHE, TEOPEMa, aKCHOMA,
MHO>KECTBO, XapAKTEPUCTUKN MHOYKECTBA, JIEMEHT MHOKECTBA, IIyCTOE, KOHEYHOE U
0ECKOHEUYHOE  MHOXKECTBO,  ITOJIMHOKECTBO, IPHUHAAJIECKHOCTb,  BKIIIOYEHHUE,

PAaBEHCTBO MHOKECTB,

o n300pakaTb MHOYKECTBA M OTHOIIIEHHE MHOYKECTB C TIOMOILIbIO KPYTOB
Ditnepa;
o OTIPEEINATh MPUHAICKHOCTD 3JIEMEHTa MHOXKECTBY, 0OBEIMHEHHUIO 1

HePECEeYCHUIO MHOKECTB;
J 3aJaBaTb MHOKECTBO C IIOMOLIbIO IEPEUUCICHHSI 3JIEMEHTOB,
CJIOBECHOT'O OITMCAHUS;
J ONEpUPOBATh MOHATUSAMH: BBICKAa3bIBAHUE, UCTUHHOCTb U JIOKHOCTb
BBICKa3bIBaHUs, OTPULIAHHE BbICKAa3bIBAHUHM, OMNEpaIlMM HAaJ BBICKAa3bIBAaHMSIMHU: U,
WIH, HE, YCIIOBHBIE BbICKA3bIBAaHHS (MMILJIMKALINN);
o CTPOMTH BBICKA3bIBaHUsI, OTPUIIAHUS BbICKA3bIBAaHUH.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

¢ CTPOUTH LHCTIOYKH yMO3aKHIO‘{eHPII>'I Ha OCHOBC UCIIOJIL30BAHUA ITPABUJI JIOTUKHU,

¢ HCIIOJIb30BATb  MHOKCCTBA, OICpallii C€ MHOXCCTBAMH, HUX rpa(bnqecxoe

OpEACTaBJICHUC UIA OIMUCAHUA PCAJIBHBIX NPOUCCCOB U SIBJICHUH.



Yucaa
e  OnepupoBaTb TNOHSATHSMHU: MHOXECTBO  HATYpaJbHBIX  YHCET,
MHOKECTBO LEJNBIX YKMCEJ, MHOYKECTBO PALMOHAJIBHBIX YHCEN, WUPPALMOHAIBHOE
YHCJIOo, KBaJIpaTHBIN KOPEHb, MHOKECTBO IEHCTBUTEIILHBIX  YHCETI,
reoMeTpuuecKkass HMHTEpOpeTanus  HaTypaldbHbIX, ULEJbIX, PpPalHMOHAIbHBIX,

I[GﬁCTBI/ITGJILHBIX YHUCCII,

° IIOHUMATh U OOBSACHATH CMBICT HO3I/IIII/IOHHOI>'I 3allMCU HATypaJIbHOTI'O

4HCIIa;

° BBIIIOJIHATE BBIYHCIICHHA, B TOM YHCJIC C HCIIOJIB30BAHHUEM IIPUEMOB

panruoHaJIbHbIX BBIHHCHCHHﬁ;

®  BBHINOJHATH OKPYIVICHHE DPAlMOHAIBHBIX YUCEI C 3aJaHHOM

TOYHOCTEIO;
®  CpaBHHMBATH PAIMOHAIBHBIC U UPPALMOHATHHBIC YUCIIA,
®  TPEICTaBIATH PAIMOHAIBHOE YUCIIO B BUJIE JIECATUYHOMN ApoOH

L yrnopsaaodvuBaTb 4YHCIA, 3allMCaAHHBIC B BHUIC OOBIKHOBEHHOH U

JECATUIHOM ApooH;

e Haxomuth HOJl m HOK uyucen um MCHOJIB30BaTh UX MPU PEIICHUU

3a/1a4.

B noBcegHeBHOIM KU3HM U NPH U3YyYeHUH APYTUX MPeIMeTOB:
® [PUMEHATH MpaBWiIa NPUONIKEHHBIX BBIYMCICHHM MPHU PEUICHUHM MPAKTUYECKUX

3aa4 U pCUICHUU 3a1a1 APYrux y‘le6HHX MMpCaAMCTOB;,

® BbLIIIOJIHATE CPABHCHUC PC3YJIbTATOB BBIUMCIICHU I Inpru PCIICHUU ITPAKTHYCCKHUX

3aJa4, B TOM 4UCJIC HpI/I6J'II/I)KeHHBIX BBI‘IHCHGHPII;’I;

® COCTABJIATH U OUCHHUBATDH YHUCJIOBLIC BBIPAKCHUSA IIPHU PCHICHUU IPAKTUYCCKUX 3adav

U 337124 U3 JPYTruxX yu4eOHBIX NPEAMETOB;

® 3allMCbIBaTh u OKpPYIJIATH YHCJIOBBIC 3HA4YCHUA PCAIBbHBIX BCINYNH C

HCIIOJIb30BAHHUEM PA3HBIX CUCTCM U3MCPCHMUA.

To:xnecTBeHHbIE IPeOOPA3OBAHUS



o OHepI/IpOBaTB MOHATUAMMU CTCIICHU C HATYPAJIbHBIM IMOKA3aTCJIEM, CTCIICHU C L CJIbIM

OTPULATCIIbHBIM ITOKA3aTCJICM,

® BBINOJHATH NPeoOpa3oBaHUs LENbIX BBIPAKCHUN: JACHCTBUS C OJHOYICHAMHU
(cimoxkeHue, BBIYUTAHUE, YMHOXKECHHE), NEHCTBUA C MHOTIOWICHAMHU (CIOXKEHHE, BBIYMTAHUE,

YMHOKEHUE);

® BLIIIOJHATH Pa3jIOKCHHUEC MHOIOWICHOB Ha MHOXUTCIM OAHHUM U3 CIoco0oB:

BBIHECEHHE 3a CKOOKY, IpYIIHPOBKA, UCIOJIB30BaHUE (POPMYIT COKPAIIEHHOTO YMHOXKEHHUS,
® BBIJICIATH KBAIpaT CYMMBI U PA3HOCTH OJIHOYJICHOB;
® DAcKJIaabIBaTh HA MHOKHUTEIN KBaJPAaTHBIA TPEXUJIEH;

®  BLIIIOJIHATH HpeO6p330BaHI/I$I BBIpa)KeHHfI, CoJACpKamunx CTCIICHU C [OCJIBIMU
OTPULATCIIBHBIMU  IOKa3aTCJIsAMU, MEPEXOAUTH OT 3allMCh B BHUAC CTCIOCHU C LCJIbIM

OTPULATCIIBHBIM ITOKA3aTCJIEM K 3aIllMCU B BUJC )IpO6I/I;

® BBITIOJHATH TPeoOpa3oBaHUs POOHO-PAIIMOHATBHBIX BBIPAKEHUI: COKpaIICHUE
npoOel, mpuBeAcHUE anredpandeckux apolOeld K oOmemMy 3HaMEHATeNro, CJO0XKEHHUe,
YMHOXEHHUE, JCIICHHE anreOpandeckux ApoOei, BO3BEACHHE anreOpandeckor IapoOu B

HaTypaJIbHYIO U IEJIYI0 OTPULIATENIbHYIO CTEIIEHb;
® BBINOJHATH PeoOpa30BaHUsI BHIPAKEHUH, COACPKAIINX KBaJApaTHbIe KOPHH;

® BLIICIATH KBaApaT CYMMbl WM PAa3HOCTH ABYYJICHA B BBIPAXKCHHAX, COACPIKAIIUX

KBaJApaTHBIC KOPHU;
®  BbLIINIOJIHATDH HpeO6p830BaHI/I$I BBIpa)KeHHﬁ, COACpIKAIIUX MOAYJIb.

B noBcegHeBHOM KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:
e  BBINIOJHATH NPEOOpPa30BaHUs U JCUCTBUS C YHUCIAMH, 3alIMCAHHBIMU B CTaHIAPTHOM

BHJIE;

®  BbLINIOJHATH npeo6pa30BaHH;1 anre6pqueCKI/Ix BBIpa)KCHI/Iﬁ npu peHICHUH 3aaav

JPYruX y4eOHBIX MPEIMETOB.

YpaBHeHHUS U HEPABEHCTBA
e OmnepupoBaTh NOHATHUAMU: YPAaBHEHHE, HEPABEHCTBO, KOPEHb ypaBHEHUS, PELICHHE
HEpaBEHCTBa, PABHOCHWJIbHBIE YpaBHEHMs, OOJIACTb ONpeAeTeHUs YpaBHEHHUS (HEpaBEHCTBA,

CUCTCMBI ypaBHeHHf/'I nin HepaBCHCTB);



¢ pcuiaThb JIMHEHHEBIE YpaBHCHHUA U YpaBHCHUA, CBOJAUMBIC K JIMHEHHBIM C IIOMOIIIBIO

TOXIECTBEHHBIX MTPe0Opa30BaHNUM;

L4 CIlIaTb KBaJApPaTHBLIC dABHCHUA U aBHCHHA, CBOIMMBIC K KBaJpaTHBIM C
9

MIOMOIIBIO TOXKJECTBEHHBIX TPE0OPa30BAHUIA;

e pemiath IPOOHO-TMHEHHBIC YPaBHCHHUS,

e pemarb INPOCTEHIIME HPPALMOHAIBHBIE  YPAaBHEHUS  BHIA f(x)=a ,

JT09 =909

n
e pemiath ypaBHeHUs Buga X =4a;
® pemath ypaBHEHHUS CIIOCOOOM Pa3JIOKEHHS HA MHOXKUTEIN M 3aMEHbI TIEPEMEHHOM;

® JCIIOJIB30BaTb MCTOA HMHTCPBAJIIOB JIA PEHICHUSA LCIIbIX H )IpO6HO-paIII/IOHaJ'IBHI)IX

HEPaBEHCTB;
e peuiaTh JUHEITHbIE YpaBHEHUS 1 HEPABEHCTBA C MapaMeTpamu;
e peuaTh HECJIOXKHBIE KBaApaTHbIE YPABHEHHUS C TAPaMETPOM;
® peulaTh HECIOKHBIE CHCTEMbI JIMHEWHBIX YPaBHEHUH C MapamMeTpaMu;
® peulaTh HECJOXKHBIE YPABHEHUS B IEJIBIX YHCIIAX.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:
® COCTaBJSITh M peulaTh JIMHEHHbIE W KBaJpaTHbIC YpaBHEHHs, YpPaBHEHHS, K HUM
CBOJSIIMECS, CHUCTEMBbl JIMHEWHBIX YpPaBHEHHM, HEPAaBEHCTB MpPH pEIICHUWU 3aJad JIpYTUx

y‘le6HLIX peaAMCETOB,

® BBIIOJHATH OILIEHKY IPaBAONOJ00MUS pPE3YyIbTaTOB, MOJY4YaeMbIX IPU PpELICHUU
JUHEWHBIX M KBAJPAaTHBIX YPAaBHEHHM M CHCTEM JIMHEHHBIX YpaBHEHUH M HEPaBEHCTB IpH

PCHICHUH 3aJa4 APYTUX y‘Ie6HBIX MpeaAMCTOB;

L4 BLI6I/IpaTL COOTBCTCTBYIOIIIUC YPAaBHCHUSA, HCPABCHCTBA WM HX CHUCTEMbI I
COCTaBJICHHS MaTEeMaTHYEeCKONH MOJENu 3aJaHHOHU peanLHoﬁ CUTyalluun WJIA HpHKHaHHOﬁ

3aa4H;

¢ YMCTb UHTCPIPCTUPOBATH HOJ'Iy‘ICHHBIfI IIpU pCIICHHUU YpaBHCHU, HCPABCHCTBA NI

CHUCTCMBI PE3YJIbTAT B KOHTCKCTC 3aJlaHHOH peanLHoﬁ CUTyalluu UJin HpHKHaﬂHOﬁ 3aga4u.



DyHKUUH
e OrmepupoBaTh NOHATUSAMH: (YHKIHMOHAIbHAs 3aBUCUMOCTb, QYHKIHS, Trpaduk
¢byHKIMH, cocoObl 3a1aHus (PYHKLIMHU, apryMEHT ¥ 3Ha4eHue (PYHKIUHU, 001aCTh ONpeIeIeHUs
U MHOXECTBO 3HaueHWi (yHKIMH, HYITH (QYHKIAW, TPOMEXYTKA 3HAKOMOCTOSIHCTBA,

MOHOTOHHOCTB (DYHKIIMH, YETHOCTH/HEUETHOCTh (PYHKIINH;

® CTpPOUTH rpaduKyd  JIMHEHHOM, KBaJIpaTUYHOU GbyHKIHH, oOpartHoi

MPOTIOPIIMOHATBHOCTH, (DYHKIIMH BUA: y = a+Lb, y=~x,y=%¥x, y= E
X+

e Ha NpuUMepe KBaApaTUYHOW (PYHKIMH, HCHOJB30BaTh IpeoOpazoBaHus rpaduka

ynxmun y=f(X) 1ns noctpoenns rpadpukos QyHKIMH y = af (kx+b)+c ;

® COCTaBJATh YPAaBHEHUS MPSMOM IO 33J@HHBIM YCIIOBUSAM: IPOXOJAIIEH 4Yepe3 B
TOYKM C 3aJaHHBIMU KOOpAMHATaMH, MPOXOJSIIEeH dYepe3 JaHHYK TOYKY M HapajulesIbHOU

JAHHOM IPSIMOW;
e uccienoBaTh GYHKIUIO 1O €€ TpaduKy;

® HaxoauThb MHOKECTBO 3Ha‘ICHPll>'I, HYJIN, IMPOMECKYTKH  3HAKOIIOCTOSHCTBA,

MOHOTOHHOCTH KBaJpaTUYHON (YHKIIHH;

® OICPUPOBATh IIOHATHAMU: IIOCICA0BATCIBHOCTD, apI/I(l)MeTI/ILIeCKaﬂ Iporpeccus,

reoMeTpHuyuecKas Mporpeccus;
e peuiaTh 337a4d Ha apUPMETHUECKYIO M T€OMETPUUYECKYIO IIPOTPECCHUIO.

B noBcegHeBHOIM KU3HM U NPH U3YyYEHUH APYTUX MPeIMETOB:
® JUIIIOCTPUPOBATH C MOMOUIBIO rpaduKa pealbHyI0 3aBUCUMOCTD HIIU MPOLIECC M0 UX

XapPaKTCPHUCTUKAM;

® JCMOJBH30BaTh CBOWCTBA M rpaduK KBaIpaTUYHOW (QYHKIMHM MPU PEUICHUH 33134 U3

JPYruX y4eOHBIX MPEIMETOB.

TekcToBBIE 32241
e  Pemarh NpocCThle U CIOKHBIE 33J]a4M Pa3HBIX TUIOB, a TAKXKE 3a/1a4u
MOBBIILIEHHOW TPYJIHOCTH;
®  HCHOJIb30BaTh Pa3Hble KPATKHUE 3aIUCU KaK MOJEIIM TEKCTOB CIOKHBIX

3aia4 JJid IOCTPOCHUA IMOMCKOBOM CXE€MEBI 1 PCIICHUSA 3a/1a4;



¢ pa3in4yaTb MOACIIbL TCKCTa MU MOJCIIL PCHICHUA 3ada4duv, KOHCTPYHUPOBATh K OI[HOﬁ

MOJCIN PCIICHUA HECJIOXKHOM 3ama4yu PAa3HBIC MOJCJIN TCKCTA 3a1a4u;

e 3HaTh M MNPUMEHATH 00a crocoba moucka pemeHus 3aaad (0T

TpeOOBaHUs K YCIOBUIO M OT YCIOBUS K TPEOOBAHUIO);

®  MOJIETUPOBATH PACCYKACHUS MIPU MOUCKE PEIICHHS 3a7a4 C TOMOIIBIO

rpag-cxemsl;
®  BBIJCIATH OTAIBI PEIICHUS 33/1a49H U COACPIKaHUE KaXKIOTO JTara;

e  yMeTbh BBIOMPATh ONTHUMAJIbHBIM METO/I pEelIeHUs 3aJa4ul U OCO3HaBAaTh
BBIOOp METOJIa, pacCMaTpUBaTh Pa3IMUHbIE METOMAbI, HAXOJUTh pa3Hble PEIICHUS

3a/1a4M, €CIIM BO3MOXKHO;
®  AHAJIM3UPOBATh 3aTPYAHEHUS IIPU PELICHUH 3a1a4;

e  BBHINOJHATH pAa3IMYHbIE NpPeoOpazoBaHUsl TNPEUIOKEHHOM 3ajaud,

KOHCTPYHPOBATh HOBBIE 33J]a4d U3 JAHHOMU, B TOM UHCJIe OOpaTHBIE;

®  UHTEpHpPeTHUPOBaTh  BBIYUCIWUTENbHBIE  pe3yabTaThl B  3ajaue,
HCCIIEeIOBATh MOJIYYEHHOE pPelleHUe 3a1a4u;

®  aHAJIM3UPOBATH BCEBO3MOXHBIE CUTYAI[MH B3aHMHOTO PACIOIO0KEHHS
JIBYX OOBEKTOB M H3MEHEHHE HX XapaKTePUCTHK IMPU COBMECTHOM JBIKEHUU
(cxkopoCTb, BpeMs, pacCTOSHUE) MPHU PELICHUU 3a]a4 Ha JBUKEHUE JBYX OOBEKTOB
KaK B OJJTHOM, TaK ¥ B IPOTUBOIOJIOKHBIX HAIIPABIICHUSX;

®  UCCleNOBaTh BCEBO3MOXKHBIE CHUTYyallMM MpH pEHIeHHHM 3aJad Ha
JBUKEHHE 0 PeKe, pacCMaTpPHUBATh Pa3HbIE CUCTEMBI OTCUETA;

e  pemiaTh pPa3HOOOpA3HBIC 33/1aYH «HA YaCTH,

e pemarh W OOOCHOBBIBATH CBOE pelIeHHe 3afad  (BBIIACIATH
MaTeMaTHYECKYI0 OCHOBY) Ha HaXOKJEHHE YaCTH YMCJIAa U YHCIIa 110 €ro YacTH Ha

OCHOBC KOHKPETHOI'O CMbICJIa I[p06I/I;

L4 OCO3HaBaTh U OOBICHATH HICHTHUYHOCTb 3aJd4 Pa3HbIX THIIOB,
CBA3BIBAIOIIUX TPHU BCIINYUHBI (Ha pa60Ty, Ha NIOKYIIKH, Ha I[BI/I)KCHI/IC), BBIACIATD
OTU BCJIMYUHBI U OTHOIICHUA MCKAY HUMHU, NPUMCHATL UX IPU PCIICHUU 3aJa4y,

KOHCTPYUPOBATH COOCTBEHHBIE 3aa4 YKa3aHHBbIX THUIIOB,



e  BJAJCTh OCHOBHBIMHU METOJAMH PELICHMs 33Jad Ha CMECH, CIUIABBHI,
KOHIICHTPAlINH;

e  pelarh 33Ja4d Ha MPOLEHTHI, B TOM YHUCIIE, CIOXHbBIE IPOLEHTHI C
000CHOBAaHHMEM, UCTIOJIB3YS Pa3HbIE CIIOCOOBI;

e  pelarh JIOTMYECKUE 33JaYd pPa3HbIMHM cllocoOamMH, B TOM YHCIE, C
IBYMsi OJIOKaMH U C TpeMs OJIOKaMU JaHHBIX C IOMOIIBIO TaOJIHIL;

e  pemiath 3aJa4d 1O KOMOWHATOPHKE M TEOPHM BEPOATHOCTEH Ha
OCHOBE HCIOJIb30BaHUs U3YYEHHBIX METOJIOB U 0OOCHOBBIBAThH PEILIECHUE;

®  pelaTh HECIOKHbIE 331a4H 110 MaTEMaTUYECKON CTaTUCTHKE;

e  OBJAJETh OCHOBHBIMM METOJAaMU pELIEHUS CIOKETHBIX 3aj]au:
apudmernueckui, anreOpanyeckuid, nepedOp BapUAHTOB, TI'€OMETPUUYECKUH,

rpaduyeckuii, IPUMEHATh UX B HOBBIX 110 CPAaBHEHHUIO C U3YUYEHHBIMH CUTYaLUSX.

B noBcegHEeBHOM KU3HM U NIPH U3YyYEHHUH APYTHUX NPEeIMETOB:
e BBJICIATH IPU PEIICHWH 3a/a4 XapaKTEPUCTHUKH pacCMaTpUBAaEMOM B 3ajade
CUTYallid, OTJIUYHbIE OT pEalbHbIX (T€, OT KOTOPbIX aOCTparupoBalMCh), KOHCTPYHPOBATh
HOBBIE CHUTYallUd C YYE€TOM DOTUX XapaKTEPUCTUK, B YaCTHOCTH, IIPY PELIEHUU 3a1a4y Ha

KOHICHTpallH, YYUTEIBATE IIJIOTHOCTH BCIICCTBA,

e peuiaTh U KOHCTPYMPOBATh 33aJla4d HA OCHOBE PACCMOTPEHHUS pealbHBIX CUTYaIlHii, B

KOTOPBIX HE TpeOyeTCsl TOYHBIN BHIUMCIUTEIbHBINA PE3YyJIbTAT;
e pewiaTh 33Ja4U Ha JBUKEHHE 110 pEKe, pacCMaTpHUBasi pa3Hble CUCTEMBI OTCYETA.

CraTncTUKa U TeOpHsi BEPOATHOCTEM
e OmnepupoBaTh NOHATHSIMH: CTOJIOUATHIE U KPYTOBbIE TUArpaMMbI, TAOIHIIbI NaHHBIX,
cpenHee apudpmeTHUECKOe, MeIMaHa, HauOoJIblllee 1 HauMEHbIlIee 3HaYCHHs BEHIOOPKH, pa3zMax

BLI60pKI/I, AUCIICPCHUA U CTAHAAPTHOC OTKIIOHCHHUC, cnyqaﬁHaﬂ HU3MCHYHNBOCTD,
® M3BJICKATb I/IH(bOpMaI_II/IIO, MNpEACTAaBJICHHYIO B Ta6nnuax, Ha JuarpaMmax, Fpa(bI/IKaX;
® COCTaBJIATDH Ta6J'II/II_II>I, CTpOUTH qJUuarpaMmsbl 1 Fpa(l)I/IKI/I Ha OCHOBC JAHHBIX;

¢ OICPUPOBATH TIOHATUAMMU: CI)aKTOpI/IaJ'I quciia, TNTCpPpECTAHOBKHU W COYCTAHU:,

TpeyroapHukK Ilackans;

¢ TIPUMCHATH IIPABUJIO MMPOU3BCACHUS TP PCHICHUU KOM6I/IH8.T0pHBIX 3aaaq,



® ONepUpoBaTh NOHSATHSAMU: CIYYalHBIM OMBIT, CIy4ailHbIi BHIOOp, HUCHBITaHUE,
3JIEeMEHTapHOE CiydailHoe coObITHE (MCXOJ), KIIACCHUYECKOE OIpPEe/IeTICHUE BEPOSITHOCTU

CIIy9aifHOTO COOBITHS, OTICPAIH HAJ| CITyYalfHBIMH COOBITHSIMU;
® MPEICTABIATH HHPOPMAIUIO C TOMOIIBIO KPYTroB Diliepa;

¢ pcliaTh 3aga4yd Ha BbIYUCIICHHUEC BEPOATHOCTH C NOACYECTOM KOJIMYCCTBA BAPHUAHTOB C

MOMOIIIBIO KOMOWHATOPHKH.

B noBcegHeBHOM KU3HM U NPH U3YyYEeHUH APYTUX MPeIMeTOB:
® U3BJIEKaTh, UHTEPIIPETUPOBATH U MPe0OPa30BbIBaTh NH(POPMALIHIO, IPEACTABICHHYIO
B Ta0nMIax, Ha JUarpammax, rpagukax, OTpa’karollyl0 CBOMCTBA U XapaKTEPUCTUKU pealbHBIX

MPOLIECCOB U SIBJIICHUIA;

® ONpeAciaATb CTATUCTHYCCKUC XapaKTCPHUCTHUKNU BLI60pOK 1o Ta6.]'II/II_IaM, AuarpamMmmam,

Fpa(bI/IKaM, BBITIOJIHATE CPABHCHUE B 3aBUCHUMOCTH OT LCJIM PCUHICHUA 3a1a4u,
® OICHHBATH BEPOATHOCTH PCAJTbHBIX COOBITHH U ABJICHUM.

I'eomerpuueckne purypsl
e  OnepupoBaTh MOHATUSIMU T€OMETPUUYECKUX DUTYD;
®  U3BJIEKaTh, UHTEPIPETUPOBATh U MPEeoOpazoBbIBaTh MHGOPMAIUIO O
reOMETPHUECKUX (PUrypax, MPeACTaBICHHYIO Ha YePTEKaX;
®  [PUMEHSTh TeoMeTpuyeckue (akThl ISl pelieHus 3ajad, B TOM
Yyclie, IPEANoIaraloinX HECKOJIbKO IaroB peieHus;
e  (dopmynupoBaTh B MNPOCTEHIINX CIy4asX CBOWCTBA M NPU3HAKHU
¢uryp;
®  JJOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKICHMUS,
e BIaAETh  CTaHAAPTHOM  Kiaccupukanued  IUIOCKUX  uryp
(TpeyroJbHUKOB U YETHIPEXYTOJLHUKOB).
B noBceaHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:
®  HCIOJIb30BaTh CBOICTBA reOMETPHUYECKUX (GUTYp JUTS peleHHs 3aaa4
MPAKTHYECKOTO XapaKTepa U 3aJ1a4 U3 CMEKHBIX TUCIUTUIHH.
OTHoOmIEeHus
e  OmepupoBaTh TMOHSATHSIMHU: PABEHCTBO (UIYp, paBHbIE (QUTYDHI,
PaBEHCTBO TPEYTOJIHHUKOB, MAapalJICIbHOCTh MPSIMBIX, MEPIeHIUKYISIPHOCTD
MPSAMBIX, YIJIBI MEXAY MPSAMBIMH, TEPHNEHAUKYISIpP, HAKIOHHAs, MPOSKIINS,

noobue Guryp, no1o0HbIe GUTypHI, TOA0OHBIE TPEYTOJILHUKY;



e npumeHATh Teopemy Paneca U TeopeMy O NPONOPLUUOHATIBHBIX
OTpe3Kax IpU pELICHUH 3aay;
®  XapaKTepU30BaThb B3aUMHOE PACIIOJIOKEHUE MPSIMOW U OKPYKHOCTH,
JBYX OKPYKHOCTEH.
B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX NMPeJIMeTOB:
®  LCIOJIb30BAaTh OTHOLIEHWS Ui PEIICHUs 3a/ady, BO3HHUKAIOUIMX B
pEaTbHOM KU3HH.
N3mepenust u BbIYMCICHUS
e OmnepupoBaTh NPEJICTaBICHUSIMH O JJIMHE, IUIOMAAM, O0OBbEME KaK BEIMYMHAMH.
[Ipumensats Teopemy Iludaropa, popmynsl miuomaau, odbemMa MpU PElIEHUH MHOTOLIArOBBIX
3a/1a4, B KOTOPBIX HE BCE JaHHbIE MPEACTaBIEHBI IBHO, a TPEOYIOT BBIYHUCICHHI, ONIepupOBaTh
0oJee MUPOKUM KOJIMYECTBOM (POPMYIT JUTMHBI, TUIOIIAIH, 00beMa, BBIYUCISATh XapaKTepUCTUKU
KOMOuHaIMii Guryp (OKpyXHOCTe W MHOTOYTOJBHHKOB), BBIYHCIATH PACCTOSHUS MEXIY
¢burypamu, NpuMeEHSITh TPUTOHOMETpUYECKHEe (OpPMYibl Ui BBIYMCIEHUN B 00Jee CIOKHBIX
Cllydasix, MPOBOJANUTH BBIUMCIICHHSI HA OCHOBE PABHOBEIMKOCTH U PABHOCOCTABIIEHHOCTH;
® [IPOBOJAUTH MPOCThIE BBIYUCIEHHS HA 0ObEMHBIX TeJax;
e (opmynupoBaTh 3a/1a4un Ha BBIYMCIIEHUE JUIMH, IJIOMAAeH 1 00bEMOB U pelaTh Ux.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMeTOB:

® TIPOBOJWTH BBIUYHCJICHHS Ha MECTHOCTH;
® [PUMEHATh (OPMyJbl NPH BBIUUCIEHUSAX B CMEXKHBIX Y4EOHBIX IpeaMerax, B
OKpY’Karollen 1eMCTBUTEIIbHOCTH.
I'eomeTpuyeckne nNocTpoeHus
e U3oOpaxkarb reomerpuyeckue (GUIypbl IO  TEKCTOBOMY H
CHUMBOJIBHOMY OIIMCAHHIO;
e  cBOOOJHO ONEPUPOBATH YEPTEKHBIMU HHCTPYMEHTAMH B HECIIOKHBIX
ClIy4asix,
®  BBIIOJHATH IIOCTPOCHMSI TPEYrOJILHUKOB, IPUMEHATH OTACIbHBIC
METOAbl IIOCTPOCHUM UUPKYJIEM W JIMHEMKOM U IPOBOAUTH IIPOCTEUIINE
UCCIIEI0BAHUS YHCIIA PEILICHUH;
e  u300paxkaTb THIOBBIE IUIOCKME (QUIYpbl M OObEMHBIE Tela C
MIOMOILBIO IIPOCTENIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBceaHeBHOM KU3HHU U IIPU U3YYEHHUH APYTrUX NIPeAMETOB:
®  BBINOJIHATH NPOCTEHIINE TOCTPOECHUS HA MECTHOCTH, HEOOXOIMMBIE B

peaHLHOﬁ KU3HU,



®  OICHHWBATH Pa3MEPhI PEATbHBIX O0BEKTOB OKPYKAIOIIETO MUPA.
IIpeoGpazoBanus
e OnepupoBarh NOHATHEM JBIKEHUS U TpeoOpa3oBaHus MOA00Us, BIaETh IPUEMaMH
MOCTpPOEHHsI (UTYp C UCIOJIH30BAHWUEM MABIDKEHHH M TpeoOpa3oBaHMil MOA0OWs, MPUMEHSTH
MOJIYYCHHBIC 3HAHUA W OIIBIT HOCTpOGHI/If/'I B CMCXKHBIX MPEAMCTAaxX W B PCAJIbHBIX CHUTyallUAX

OKPYXKaIOIIEero MHpa;

e CTpouTh GUTYpy, MOJOOHYIO NAaHHOW, IOJH30BATHCS CBOWCTBAMHU TOJOOWS st

000CHOBaHUSI CBOMCTB QUryp;

® T[PUMEHATH CBOWCTBA JBM)KEHUN [UIsl TIPOBENEHUS MNPOCTEHIINX OOOCHOBAaHUM

CBOMCTB (uryp.

B noBceaHeBHOI KU3HM U NIPU M3YYEHHUH JAPYTUX NIPeAMETOB:
® T[PUMEHATH CBOMCTBAa JABWKEHHH M NPUMEHATh NOJ00ME ISl MOCTPOCHHH U

BBIUHCJIEHUH.

BekTopbl 1 KOOPAUHATHI HA IVIOCKOCTH
e OmnepupoBaTh NOHATUSAMHU BEKTOpP, CyMMa, pPa3HOCTb BEKTOPOB, IIPOM3BEIECHUE
BEKTOpa Ha YHCJIO, YTOJ MEXIY BEKTOPAMH, CKAIIPHOE MTPOU3BENECHUE BEKTOPOB, KOOPAUHATHI
HAa IUIOCKOCTH, KOOPJAUHATHI BEKTOPA;
® BBIIOJHATH JCHCTBUA HaJ BEKTOpaMH (CIIO’KEHHE, BBIYMTAaHHE, YMHOXKEHUE Ha
YHCJI0), BBIYUCIATH CKAIAPHOE MPOMU3BEACHUE, ONPEAEATh B IMPOCTEHIIMX CIydasX Yrodi
MEXAY BEKTOpaMH, BBIIOJHATh pPAa3JI0XKEHUE BEKTOpAa Ha COCTABIAIOIIUE, IIPUMEHATH
IIOJIydeHHbIE 3HAaHUS B (U3UKE, MO0JIb30BAaThCS (POPMYJIONH BBIYUCIEHHS PACCTOSIHUS MEXIY
TOUYKaMHU 110 U3BECTHBIM KOOpAWHATAM, HCII0JIb30BaTh ypaBHEHUs (UTyp JUId peleHHs 3a/1a4;
® T[IPUMEHATH BEKTOPbl M KOOPAMHATHI JUIsl PEIICHHS TI'EOMETPUYECKHUX 3aJad Ha
BBIYMCIICHUE JIIUH, YIJIOB.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:
® CIOJIb30BaTh HOHATHS BEKTOPOB M KOOPAMHAT Uil peIIeHus 3a1ad 1o (H3MKe,
reorpaduu U APYrUM y4eOHBIM MpeIMEeTaM.
Hcropus MmareMaTHKH
e XapakTepu3oBaThb BKJIJ BBIJAIOLIUXCSA MATEMAaTUKOB B Pa3BUTHE MATEMAaTUKU U

HWHBIX HAYYHBIX 06JIaCTCI>'I;
¢ T[IOHUMATH POJIb MATCMATHUKU B pa3BUTUU Poccun.

Metoabl MATEMATHKH



L4 I/ICHOHL?)YSI HU3YyUYCHHBIC METOJBI, MMpOBOAUTH J0Ka3ar€iibCTBO, BBIINIOJIHATDH

OIIPOBEPIKEHHUE;

o BBIGI/IpaTB HU3YUYCHHBIC MCTOJbI U HUX KOM6I/IHaL[I/II/I Il pCIICHUA MATCMATHYCCKUX

3a/1a4;

® JCIIOJIb30BAaThb MATC€MaTUYCCKUEC 3HAHHUA [JId OIIMCaHuA 3aKOHOMepHOCTeI\/JI B

Oprnca}omeﬁ ZIGﬁCTBHTCJIBHOCTH M IIPOU3BEIACHUAX MCKYCCTBA,

® TIPUMEHATH npocreimune MIPOrpaMMHBIE CpeacTBa u AIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU MATEMATHYCCKUX 3a/1a4.

BpInycKHUK NMOJYYUT BO3MOKHOCTh HAYYUTHCS B 7-9 Ki1accax JJisl yCEIHOT0 MPOI0JIsKeH s
00pa30BaHuA HA yIJy0JIeHHOM YPOBHE
JJIeMeHTbI TEOPHHU MHOKECTB M MAaTEeMATH4Y€eCKOM JIOTUKH
° CBOGOIHO OTEpPHPOBATH " MOHATHAMH: MHOKECTBO, XapaKTEPUCTHKH
MHOYXECTBA, JJIEMEHT MHOXECTBA, IyCTOE, KOHEYHOE M OECKOHEYHOE MHOXKECTBO,
MMOJIMHOKECTBO, TPUHAIC)KHOCTh, BKIIOUCHHE, PaBEHCTBO MHOXECTB, CIIOCOOBI

3aJlaHC MHOXXCCTBA,

o 3aJjaBaTh MHOXKECTBA Pa3HbIMU CHIOCO0aMU;
o MPOBEPSATH BBINOJIHEHNE XapaKTEPUCTUYECKOTO CBOMCTBA MHOKECTBA;
o CBOOOJHO OIEpUpPOBaTh MOHATHSIMH: BBICKA3bIBAHWE, UCTUHHOCTH U

JIO)KHOCTh BBICKA3bIBaHUs, CJIOKHBIE M TPOCThIC BBICKA3bIBAHMS, OTPHUIIAHUE
BBICKA3bIBAHUI; ICTUHHOCTD M JIO)KHOCTb YTBEP)KJICHHS U €0 OTPHUIIAHUS, OTICPAIIH
HaJl BEICKa3bIBaHUSIMHU: U, WJIH, HE;YCIIOBHBIC BhICKA3bIBAHMS (MMILIUKAITUN);
° CTPOWTHh BBICKa3bIBAaHUS C HCIIOJB30BAHMEM 3aKOHOB aireOphl
BBICKAQ3bIBAHMIA.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

® CTPOUTD PACCYKACHUA Ha OCHOBC UCIIOJIB30BAHUS ITPABUJII JIOTUKH,

® HCIIOJIb30BATH  MHOKECTBA, OICpalud C MHOKCCTBAMH, HUX rpacbI/Iqecxoe
OpeACTaBJICHUC JIS1 OMMMHCAHUA PCAJIBHBIX MPOLECCOB U HBJ'IeHHfI, IIpu pCIICHHUU 3ada4 APpYIrux

y‘le6HLIX npeaAMETOB.

Yuciaa




e (CBoOomHO  omepupoBaThb  HOHATHSAMHU:  HATypajdbHOE  YHCIIO,
MHOJKECTBO HATYpaJbHBIX YHCEJN, MEJI0E YHCIO0, MHOXECTBO IENIBIX YHCel,
OOBIKHOBEHHAss ApoOb, NeCATUYHAs JApOOb, CMEUIAaHHOE YHCJIO, paIOHAIbHOE
YUCI0, MHOXCCTBO palMOHAJIBHBIX YHCCI, HWPppalWOHAJIBHOC YHCIIO, KOPCHb
CTCIICHU 1, HeﬁCTBHTCHBHOC YHuCJI0, MHOXECTBO I[CIZCTBHTGJH)HI)IX YHUCCEII,
TCOMETPHUICCKAA HHTCpIpCTAlNA HaTypaJbHBIX, OCIbIX, palluOHAJIbHBIX,

I[GﬁCTBI/ITGJILHBIX YHUCCII,

e [IOHMMaTb M OOBACHATH paA3HULy MEXIy [O3ULIUOHHOM U

HGHO3I/IIII/IOHHOI\/'I CUCTEMAaMM 3aIIuCH YUCCII,

®  [IEpPEBOJUTH YMCIIA U3 OJHOW CHUCTEMBI 3alUCU (CHUCTEMbI CUMCIICHUS)

B IIPYTYIO;

®  JI0OKa3bIBAaTh U UCIIOJH30BaTh MPU3HAKK JAEIUMOCTH Ha 2, 4, §, 5, 3, 6,
9, 10, 11 cymMmmBbl W TPOU3BEACHUA YHCEN MPU BBHINOJHEHUU BBIYUCICHUN M

peleHny 3a1ad;

L BBINIOJIHATE OKPYIJTICHUEC pallHOHAJIBHBIX U HUPpaAlOHAJIBHBIX YUCEIT C

3aJaHHOI TOYHOCTBIO;
®  CpaBHHMBATH JCHCTBUTEIBHBIC YHCIIA PA3HBIMH CIIOCO0aMU;

L4 yrnopsaaoduBaTb 4YHMCIa, 3allMCaHHBIE B BHUIC OOBIKHOBEHHOH H
,Z[GCﬂTH‘IHOﬁ I[pO6I/I, qucia, 3allMCaHHBIC C HCIIOJIb30BAHHEM apI/I(l)MeTI/I‘ICCKOFO

KBaJIPaTHOTO KOPHS, KOPHEW cTereHH OoJbIIe 2;

e nHaxomuTh HOJ[ m HOK umncen pa3HbIMH crioco0amMu M MCIOJIb30BaTh

HX IIPU PCIICHNHU 3a/1a4;

L4 BBIIIOJIHATDH BBIYHCJIICHHUA u npeo6pa30BaHH$1 BBIpa)KeHHﬁ,
COJACpKalIUuX JIEICTBUTEIbHEIC qucja, B TOM UYHUCIC KOPHU HATYpPAJIbHBIX

CTEIICHEN.

B noBcenHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:
® BBINOJHATh U OOBACHATH PE3YJIbTaThl CPABHEHUsS PE3yJIbTaTOB BBIUMCIEHUH INpH
pelIeHNH MPAaKTUYEeCKUX 33134, B TOM 4HCie TPUOIMKEHHBIX BBIYMCICHUH, UCTIONB3Ys pa3HbIe

crnocoObl CpaBHEHMIA;



¢ 3alMucCbIBATb, CpPAaBHUBATL, OKPYIJIATH UYHUCIOBBIC HOAHHBIC PCAJIbHBIX BCJIMYUH C

HCIIOJIb30BAHHUEM PAa3HbIX CUCTCM U3SMCPCHMUA,

® COCTaBJIATHb U OLICHUBATH PA3SHBIMU croco0amMu YHCIOBBIE BBIPAXKCHUA IIPU pCHICHUA

MPAKTUYCCKUX 3ada4 U 3aJa4 U3 APYrux y‘I€6HI>IX npeaAMCETOB.

ToxnecTBeHHbIE IPe0OPa30BaAHUA

L4 CB06OI[HO OIICPpHUPOBATH NOHATUAMU CTCIICHU C LCIIbIM U I[pO6HI>IM II0Ka3aTciieM,

® BBINIOJHATE JO0Ka3aTCJIbCTBO CBOWMCTB CTEIIEHH C neiabIMU H Z[pO6HBIMI/I

MMOKa3aTeIIsIMHU,

® OINEpUPOBATH MOHATHUSAMHU «OJIHOUJIEH», «MHOTOUWIEH», «MHOTOWIEH C OJHOMI
MIEPEMEHHON», «MHOTOYJIEH C HECKOJbKUMHU IEPEMEHHBIMU», KO3((PUIIMEHTH MHOTrouJeHa,

«CTaHJAapTHas 3allCb MHOTOYJICHA», CTCIICHb OJHOYJICHA 1 MHOT'OYJICHA,

e CBOOOJHO BIAJETh MpPUEMaMU MPeoOpa3OBaHUsS IEIBIX W JIPOOHO-PAITMOHATBHBIX

BBIPAKEHU;

® BLIINIOJHATE PA3JI0OKCHUC MHOTOYJICHOB Ha MHOXHTCIW pa3HbIMU CHOCO6aMI/I, C

HCIO0JIb30BaHNEM KOMOMHALIUN Pa3NUYHBIX PUEMOB;

® HCIOJIL30BaTh TeopeMy Buera m Teopemy, oOpatHyr0 Teopeme Buera, mis moucka
KOpHEH KBaJIpaTHOTO TpEXWICHA W JUIsS PEUICHHUs 3a/1a4, B TOM YHUCIIE 33/1a4 C apaMeTpamMH Ha

OCHOBEC KBaJApaTHOI'O TPEXYJICHA,
®  BBINIOJHATH ACIICHUEC MHOT'OYJICHA HA MHOT'OYJIEH C OCTATKOM,
e JI0Ka3bIBaTh CBOMCTBA KBaJApaTHbBIX KOpHeﬁ n KOpHeﬁ CTCIICHU N,

®  BbLINIOJIHATDH Hp606p2130BaHI/I${ BBIpa)KeHHﬁ, COACPIKAIMX KBAAPATHBIC KOPHHU, KOPHU

CTCIICHU N;

L4 CBO60,ZLHO ONCpUPOBATH MOHATUAMU «KTOXKIACCTBO», «TOXKIACCTBO HA MHOKCCTBC,

«TOKIACCTBCHHOC IIPCO 6]3 a30BaHUC»,
®  BbLINIOJHATH pa3jInuHbIC npeo 6pa3OBaHI/ISI B]':»Ipa)KeHHfI, COACPIKAIUX

MO,Z[}’JII/I.(JF)‘ = x*

B noBceaHeBHOI :KU3HM U TP M3YyYEHHUH JAPYTUX PeAMETOB:



® BBINIOJHATH NPE0OpPa3oBaHUs U ACUCTBHUS C OYKBEHHBIMU BBIPKCHUSMH, YUCIOBBIE

KOA(PHUIMEHTH KOTOPBIX 3aIMCAaHbl B CTAHJAPTHOM BH/IE;

®  BbINNOJIHATH Hpeo6pa3013aHI/I;1 pannoOHaJIBHBIX BBIpa)KeHI/If/’I Ipru pCIICHUH 3aJa4

JIPYruX y4eOHBIX MPEIMETOB;

e BBINOJHATH MPOBEPKY MPAaBAONON00HMS (U3MYECKUX W XUMHUYECKUX (opMyn Ha

OCHOBE CPaBHEHHS pa3MEPHOCTEN U BaJIEHTHOCTEM.

YpaBHeHUs! U HEPABEHCTBA
e (CB00OOOHO omepupoBaTh MOHATUSMU: ypaBHEHUE, HEPABEHCTBO, PABHOCHIIbHbBIE
YpPaBHEHUs M HEPABEHCTBA, YPAaBHEHHME, SBILIFOLICECS CIEACTBUEM JPYrOro YpaBHEHUS,
YpaBHEHHUs, paBHOCUJIbHBIE HA MHOXECTBE, PABHOCHJIbHBIE TPE0Opa30BaHMsl YpaBHEHU;
e pemarh pasHble BUJbl YPaBHEHWM W HEPAaBEHCTB M HX CHUCTEM, B TOM YHCIIE

HEKOTOpble ypaBHEHUs 3 U 4 creneHel, TpoOHO-palioHaIbHbIE U UPPALIMOHAIBHEIE;
e 3HaTh TeOpeMy Buera i ypaBHEHUN CTENEHU BBILIE BTOPOM;

® JIOHMMATb CMBICI TCOPEM O PABHOCHUJIIBHBIX W HECPABHOCUJIIBHBIX HpeO6p330BaHI/I${X

yYpaBHEHUH U YMETh UX JOKa3bIBaTh;

e BJAJETh Pa3HBIMU METOJIAMU PEIICHUS] YpaBHEHHM, HEPABEHCTB U UX CHUCTEM, YMETb

BBIOMPATH METOJ] pelieHusI U 000CHOBBIBATh CBOW BBIOOD;

® JCIIOJIb30BaTh METOJA MHTCPBAJIOB JJIsA PCIICHHA HEPABCHCTB, B TOM YHUCIIC I[pO6HO'

PaluOHAJIbHBIX W BKIIIOYAOIINUX B cebs HPPpalMOHAJIbHBIC BBIPAXKCHUA,

® pPCHIATh anre6panqecxne YpaBHCHHA U HCPABCHCTBA U UX CUCTEMbI C IapaMeTpaMu

anre6pa1/meCKHM u FpaCI)I/I‘{eCKI/IM MCTOJaMU,
® BJIAJICTb pa3HbIMU MECTOJaMU JOKaA3aTCJIbCTBA HCPABCHCTB,
¢ pCliaThb YpaBHCHHS B LCIIBIX YUCIIAX,

L4 I/I306pa)I(aTL MHOXECTBA HA INIOCKOCTH, 3a1aBACMbIC YPABHCHUAMH, HCPABCHCTBAMUA

1 UX CUCTCMaMHM.

B noBcegHeBHOM KU3HM U NPH U3YYCHUH APYTUX NPeIMETOB:
® COCTaBIATh M PELIaTh YPAaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI IPH PEILIECHUU 3a/1ad

JPYrux y4eOHBIX MPEIMETOB;



® BBINOJHATH OLEHKY IpaBIONOA0OMS pe3ysbTaTOB, MOJY4aeMbIX IIPU PELIEHUU
pa3NUYHBIX YpaBHEHHUH, HEPAaBEHCTB M MX CHCTEM MpU pEIIeHUH 3a7ad JPYruxX Y4eOHBIX

IIPEIMETOB;

® COCTaBJIATh W pCIIATh YPAaBHCHUA W HCPABCHCTBA C IapaMETpaMMu IIpU PCHIICHUU

3a/1a4 IPYruX y4eOHBIX MTPEIMETOB;

® COCTaBJIATh YpaBHCHHEC, HCPABCHCTBO MJIM HMX CUCTEMY, ONHMCBIBAIOIIUC PCAIBHYIO

CUTYallMIO UJIW MPUKIIAAHYIO 3aaa1y, HHTCPIIPETUPOBATD IMOJIYYCHHBIC PE3YJIbTAThI.

D yHKUUHA
e (CB00OJHO ONEpPUPOBATH MOHATUSAMU: 3aBUCUMOCTb, (YHKIIMOHATIbHAS 3aBUCUMOCTD,
3aBUCHMasl U HE3aBUCUMas NepeMeHHble, (PyHKIUsA, criocoObl 3aaHusl (PyHKIUU, apryMEHT U
3HaueHue (QYHKIUHU, 00JIaCTh ONpEAETICHUS] U MHOXKECTBO 3HaUEHUSI PYHKUMHU, HYIH (QYyHKIUH,
MIPOMEXYTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh (YHKIMM, HauOojblllee M HauMEHbIee
3HAUEHUS, YETHOCTH/HEYETHOCTh (YHKIMH, NEPUOIUYHOCTh (GYHKUMHU, Tpaduk QyHKIUH,
BEpTUKalbHAsl, TOPU3OHTAJIbHAS, HAKJIOHHAs aCUMNOTOTHI, TpaduK 3aBUCUMOCTH, HE

SBJISTFOITIEHCST (DYHKITHEH,

e crpouth Tpaduku GYHKIUN: JTHHEHHOW, KBaIpPaTHYHOU, JPOOHO-TUHEHHOM,

CTEIIEHHOM IIpH pa3HbIX 3HAYCHUAX I1I0KA3aTC/ISI CTCIICHH, y = |x| ;

® KCIOJIB30BaTh INpeoOpa3oBanus rpapuka (QYHKIUMM y — f (x) IS [OCTPOCHHUS

rpadgukoB QyHKIMH y — af (kx+b)+c;
® aHANMM3HMPOBATH CBOWCTBA (PYHKIIMIA U BUJ IpadyiKa B 3aBUCUMOCTH OT ITaPaMETPOB;

L4 CBO6OI[HO OIICPUPOBATDH INOHATHUAMMU! IIOCJIICA0OBATCIIbHOCTD, OI'paHHYCHHAasA
noCJIICA0OBATCIIbHOCTb, MOHOTOHHO BO3pacCTaromias (Y6BIBaIOH_[aH) OCJICAOBATCIIbHOCTD, IIPCACII
II0CICA0BaTCIbHOCTH, apI/ICI)MeTI/I‘{eCKaH [Iporpeccusi, TCOMCTpHUUICCKaA Iporpeccus,

XapaKTepUCTUYECKOE CBOWCTBO apu(MeTHuecKoi (reoMeTpuyecKoit) Mporpeccuy;

® ICIIOJIb30BaTh METOJI MaTeMaTH4eCKOM WHAYKIOOUU  UIA  BBIBOJA (I)OpMyJ'I,

AO0Ka3aTeJIbCTBA PABCHCTB U HCPABCHCTB, PCHICHUSA 3a/1a4 HA ACIIMMOCTbD,
® HCCICHOBATH IMMOCICAOBATCIIBHOCTH, 3aIaHHBIC PCKYPPCHTHO,

¢ pCuIaThb KOM6I/IHI/IpOBaHHBIC 3aJa4l Ha apI/I(I)MCTI/I‘-IeCKYIO U TCOMCECTPHUYCCKYIO

HPOTPECCHH.



B HOBceL[HeBHOﬁ JKU3HU U IIPA UBYYECHUU IPYTUX NIPEAMETOB.
¢ KOHCTPYUPOBATH n  HCCICOO0BATH q)YHKLII/II/I, COOTBCTCTBYIOIIUC  pCAJIbHBIM
mnmponeccaMm M SBJICHUSAM, HHTCPHOPCTHPOBATL IMOJTYYCHHBLIC PE3YJIbTAThl B COOTBCTCTBHU CO

crnienn (KO UCCIIeayeMOro mporecca Uil sIBICHUS,

® JCIIOJIb30BaTh Fpa(l)I/IKI/I 3aBHCHUMOCTECH AJI1 UCCIICA0BaHMA PCAJIbHBIX IMMPOLECCOB U

SIBJICHU;

® KOHCTPYHWPOBaThb M HCCIENOBaTh (YHKIMHM NpPU PEIICHUU 3a/1ad APYruX Y4eOHBIX
MIPEeIMETOB, MHTEPIPETUPOBATh MOJYyYEHHbIE PE3YJIbTaThl B COOTBETCTBUM CO cleUU(pUKON

y4eOHOTo MpeaMeTa.

CraTucTuka M TeOpusi BepOATHOCTEH
e (CB00OOOHO omepupoBaTh MOHATHSAMHU: CTOJOYAaTble W KPYrOBbIE JHarpammbl,
TaONIUIBl JAHHBIX, CpefHee apudmMeTnyeckoe, MeiaHa, HauboJbllee U HauMeHblllee 3HaUeHus

BBIOOPKH, pa3Max BBIOOPKH, TUCHEPCUS U CTaHJAPTHOE OTKIOHEHUE, CyvaiiHas H3MEHUN BOCTb;

e BBIOMpaTh HabOOJIEe YIOOHBIN crIOCcO0 MpeacTaBiaeHUs HHPpOpMaIuu, aJcKBaTHBIN e

CBOMCTBaAM M IICJIAM aHaJIN3a;
® BBIYUCIIITH YACIOBBIE XapaKTEPUCTHUKUA BBIOOPKH;

L4 CBO6OI[HO OIICPUPOBATH MMOHATHAMMU: (baKTopI/IaJ'I qunciia, IICpCeCTaHOBKH, COUYCTAHUA U

pasMenieHus, TpeyroiabHuk [lackans;

e CBOOOJHO OINEPUPOBATH MOHITUSMU: CIyJalHBIA ONBIT, CIIydallHbIM BBIOOP,
UCIBITAHUE, DJJIEMEHTAapHOe CciydailHoe coObiTHe (MCXOJ), KIIACCHYECKOe OIpeJieieHHe
BEPOSITHOCTH CIYy4alHOrO COOBITHS, ONEpalyy Haj CIy4alHBIMH COOBITUSMHU, OCHOBHBIC

KOMOUHATOpHBIE (GOPMYJIBL;

e CBOOOJHO OINEPUPOBATH TMOHATHSIMH: CIy4allHBIA OMBIT, CIydyalHbI BBIOOD,
WCIIBITAHHUE, DJJIEMEHTApHOe CIydailHoe coObITHe (MCXOM), KIIACCHYECKOe OIpeleieHHe
BEPOSITHOCTH CIy4alHOTO COOBITHS, OMEpaly Haj CIy4alHBIMH COOBITUSMHU, OCHOBHBIC

KOMOMHATOPHbIE (POPMYJIBL;

¢ 3HAaTb NPHUMCPHBI CHy‘I&ﬁHBIX BCJIIMYHWH, W BBIYUCIATH HUX CTATUCTHYCCKHUC

XapaKTCPUCTUKU

® HCIIOJIb30BAaTb (bOpMyJ'IBI KOM6I/IHaTOpI/IKI/I IIpU pCUICHUHA KOM6I/IHaTOpHBIX 3aga4,



¢ pcflaTh 3aaa4d Ha BBIYHUCICHUC BCPOATHOCTH B TOM HYHCIIC C HCIIOJIb30BAHUCM

dbopmyiL.

B noBcegHeBHOM JKU3HM U NIPH U3YYEeHUH APYTUX MPeJIMeTOB:
® MPEICTaBIATH HMH(POPMAIMIO O peATbHBIX Npoleccax H SBICHUSX CIIOCOO0OM,

aJICKBATHBIM €€ CBOMCTBAM M OCJIN UCCIICA0BaHUA,

® QaHaJIM3upoBaTb MU CpPaBHUBATH CTATUCTUYCCKUC  XAPAKTCPUCTUKU BI)I60pOK,
IMOJYYCHHBIX B IPOLECCC PCHICHUA HpHKJ’I&I{HOﬁ 3aa4yi, H3Y4YCHHA PCAaJTbHOTO SABJICHUA,

pelIeHUs 3a/1a4M U3 IPYTuX y4eOHbIX MIPEIMETOB;
® OIICHUBATh BEPOATHOCTH PEAJIbHBIX COOBITUI U SIBJICHUN B Pa3IMYHBIX CUTYaIUsX.

TexcToBbIC 3212U4H
e PemaTte mpoCThie U CIOKHBIE 3aJa4M, @ TAKXKE 3aJa4d MOBBIILIEHHON TPYAHOCTH U

BBIICTIATHE UX MAaTCMAaTHYCCKYIO OCHOBY,
® pacCrio3HaBaTb pa3HbIC BUJbI U TUIIBI 3a1a4;

® JCIIOJIb30BaTh PAa3HBIC KPATKHUE 3alIMCH KaK MOACIU TEKCTOB CJIOXKHBIX 3aJa4 W 3aj1a4d
MOBBIIICHHON CIIOKHOCTH AJI1 TIOCTPOCHUA TIOMCKOBOM CXEMBI U peicHus 3aaay, BBI6I/IpaTB

ONTUMAIBHYIO JIJISl pacCMaTpUBAEMOM B 3a/1aue CUTYyallud MOJIEbh TEKCTa 3a/1a4u;

® pa3iau4yaTb MOJACIb TCKCTAa M MOJCIb PCHICHUA 3adadyd, KOHCTPYHPOBATHh K O,Z[HOﬁ

MOJECIN PEIICHM CIIOKHBIX 3a4a4 pa3sHbI€ MOACIIU TCKCTA 3aJa4u;

® 3HATb U IPUMCHATH TPH croco0a moucka pEeIICHUA 3aJa4 (OT TpC6OBaHI/IH K YCJIOBHIO

1 OT yCTIOBUS K TpeOOBaHHIO, KOMOMHUPOBAHHBIN);
® MOJEIHPOBATh PACCYKIICHUS TIPU MIOUCKE PEIICHUS 3]1a4 C TIOMOIIbIO rpad-cXeMbl;
®  BBIJCIIATH JTAIbI PEIICHUS 3aJIa4U U COJICPIKAHUE KaXKIOTO ITarla;

® VYMCTH BLI6I/IpaTB ONTHUMAJbHEIA METO] peuicHuA 3ada4ud MU OCO3HaBaTb BBI60p
MCTOJA, pacCMATpUBATb PA3JIAYHBIC MCETOIbI, HAXOIUTHL PA3HBIC PCHICHUSA 3adavu, CCIIU

BO3MOXKHO;
® aHAIM3HMPOBATH 3aTPYJHCHUS NIPU PEIICHUH 33134,

¢ BLIIIOJIHATH Pa3JIMYHBIC Hp606p3.30BaHI/I}I npemlo;erHoﬁ 3ala4uv, KOHCTPpYUPOBATH

HOBBIC 3aa49H1 U3 HaHHOﬁ, B TOM YHUCJIC O6paTHLIe;



® UHTEPIPETUPOBATH  BBIYKMCIUTEIBHBIE PE3yJbTaTbl B 3a7ade, MCCIEI0BATh

MOJIYYCHHOE PEILICHUE 33/1a4H;

® U3SMCHATH YCJIIOBUC 3aJad (KOJ'II/ILIGCTBGHHBIG M KadCCTBCHHBIC [[aHHbIC),

Hncciaca10BaTb H3AMCHCHHOC Hp606pa30BaHH06;

® aHAIM3MPOBATh BCEBO3MOXKHBIE CUTYAI[MU B3aUMHOTI'O PACIIOJIOKEHHUS IBYX O0OBEKTOB
U U3MEHEHUE HX XapaKTepUCTUK IIPU COBMECTHOM JIBJKEHUU (CKOPOCTb, BpEMs,
paccTosiHUE)IpU pEelIeHMu3ajad Ha JABWKEHHE JABYX OOBEKTOB Kak B OJIHOM, Tak U B
MIPOTUBOTIOJIOKHBIX HANPABICHUAX, KOHCTPYMPOBATh HOBBIE CUTYallUH HA OCHOBE W3MEHEHUS

YCJIOBUH 3aJ]a4¥ NPH IBUKEHUU I10 PEKE;

® JCCICAOBATb BCCBO3MOKHBIC CUTyalluu NP PCIICHUHU 3aJa4 Ha ABHKCHUC IO PCKE,

paccMaTpuBaTh pa3HbIE CUCTEMBI OTCUETA;
e pemaTh pa3HOOOpa3HBIE 33/1aYH «HA YaCTH;

e peuiaTh 1 00OCHOBBIBATh CBOE pEIICHUE 3a/1a4 (BbLIEIATh MaTEMaTHUECKYIO OCHOBY)

Ha HaAXOXACHWEC YaCTU YKCiia U YUCJia 110 €T0 YaCTHU Ha OCHOBC KOHKPETHOI'O CMbICJIA I[pO6I/I;

® OOBSICHATH UACHTUYHOCTD 3aJa4 pa3HbIX THIIOB, CBA3BIBAIOIINX TPHU BCIMYUHBL (Ha
pa60Ty, Ha IIOKYIIKH, Ha ,I[BI/I)KGHI/IG), BBIACIATE 3TU BCIIMYMHBI U OTHOLICHUA MCEXKIY HHUMHU,

IIPUMCHATH UX IIPU PCUICHUH 3a1a4, KOHCTPYUPOBATh CcOOCTBEHHEIE 3aaa4 YKa3aHHBIX THUIIOB;

e  BIAJECTh OCHOBHBIMH METOJAaMH pEUICHHS 3a/ad Ha CMECH, CIUIABHI,
KOHIIEHTPALMU, HCIIOJIb30BAaTh HX B HOBBIX CHUTYallUSIX IO OTHOUICHHIO K
U3YYEHHBIM B Mpoliecce 00yueHus;

e pemiath 3a/1a4d Ha MPOLEHTHI, B TOM YHUCIIE, CII0KHBIE MPOIIEHTH ¢ 000CHOBAHUEM,

HCIIOJIb3Y: pa3HbIC CHOCO6H;

® pPCIIATh JIOTUYCCKUC 3a/la4d Pa3HbIMU CHOCO6aMI/I, B TOM YHUCJIIC, C IBYMSL Ol0KaMu U

C TpEeMs OJIoKamMu JaHHbIX C ITIOMOIIBIO Ta6J'II/II_I;

¢ pfmaTre 3adadyu 110 KOM6I/IH8.T0pI/IKe H Teopuu BCpOHTHOCTeﬁ Ha OCHOBC

HCIIOJIb30BAHUA U3YYCHHBIX MCTOZIOB U 000CHOBBIBATh PCUICHUC,

¢ PpCHiaTh HCCJIOKHBIC 3aa4U 11O MaTeMaTH4eCKOM CTaTHUCTHUKE,



® OBJAJETh OCHOBHBIMH METOJIAMH DELICHUS CIOXKETHBIX 3ajad: apu(PMETUUYECKUH,
anreOpandeckuii, mepedbop BapuaHTOB, TEOMETPHUECKHA, TpadUuecKuil, MPUMEHSATh UX B HOBBIX

10 CPpaBHCHHUIO C U3YYCHHBIMU CUTYyallUAX.

B l'lOBce}f[HeBHOﬁ JKM3HU U IIPA UBYYCHHUMH IPYTIUX NIPEAMETOB.
® KOHCTPYUPOBATH HOBBLIC [JIid I[aHHOﬁ 3ala4u 3aJa4HbIC CHUTyalluhd C YUYCTOM
PCAIBbHBIX XaPAKTCPUCTUK, B YaCTHOCTHU, IMPU PCHICHUU 3ada4 Ha KOHOCHTPALWH, YUYUTHLIBATDH
INIOTHOCTb BCUICCTBA, PCIIaTh U KOHCTPYUPOBATH 3a/la4M Ha OCHOBEC paCCMOTPCHUA PCAJIbHBIX

CUTYaIUH, B KOTOPBIX HE TPeOYyeTCsl TOUHBIM BHIYMCIUTENIbHBIN PE3yNbTaT;
e pemarh 3a7a4M Ha JBUKEHHUE 10 PEKE, pacCMAaTPUBasl pa3HbIE CUCTEMBI OTCUETA;

® KOHCTPyWpOBaTb  3aJayHble  CUTyalluu,  NpUONMKEHHbIE K  peallbHOM

NEUCTBUTEIILHOCTH.

I'eomeTpuuyeckue purypsl
e (CB00OgHO omepupoBaTh TEOMETPUUYECKHUMH TMOHATHUSMU MNpPHU pEUIeHUH 3aJad U

MIPOBEJICHUU MaTEMaTUYECKUX PACCYKICHUM;

® CaMOCTOSITENbHO (POPMYIUPOBATH OMPEIEICHUS T€OMETPUUECKUX (DUTYD, BBIIBUTATh
TUIOTE3bl O HOBBIX CBOWMCTBAaX M MPHU3HAKAX I€OMETPUYECKUX (Uryp u O0OOCHOBBIBATH HIIU
OTpoBepraTh HUX, 0000IIaTh WM KOHKPETU3HPOBATh pe3yJlbTaThl HAa HOBBIE Kiacchl QUTYP,

IIPpOBOAUTH B HECCJIOKHBIX CIIydasX KJ'IaCCI/I(l)I/IKaI_II/IIO (bl/ll"yp 110 pa3JIMYHbBIM OCHOBAHMAM,;

® JCCIICa0BaTh YCPTCIKU, BKJIO4Yasa KOM6I/IHaHI/II/I (1)I/Il"yp, HN3BJICKATDb,

HWHTEPIPETUPOBATH U MPEOOPa30BbIBaTh HH(GOPMAIUIO, IPEICTABICHHYIO Ha YepTexkax;

¢ pclaTh 3adavuu reoOMETpHUYCCKOIO COACPIKaHHA, B TOM YUCIIC B CUTyallUAX, KOI'la
AJITOPUTM PCHICHUA HC CICAYCT SIBHO U3 YCJIOBUS, BBIIIOJHATH HCO6XOI[I/IMBIC U1 pCHICHUA
3aladd OOIIOJHUTCIBHBIC IMOCTPOCHUA, HCCICAOBATHL BO3MOXKXHOCTb IIPUMCHCHHA TCOPEM H

dbopMyn i peleHus 3aaaq;

e (opmynupoBaTh U JOKa3bIBATh F€OMETPUUECKUE YTBEPKACHUS.
B noBcenHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:
® COCTaBISITh C UCHOJB30BAHUEM CBOMCTB NeOMETpUYECKUX (Uryp mMaremaruyeckue
MOJENU JUIsl pEelIeHHs 3aJad IPAKTUYECKOro XapakTepa W 3aJad M3 CMEKHBIX JHUCLUIUIMH,

HCCIICA0BATDH IMMOJTYUCHHBIC MOJCIIN U UHTCPIPCTUPOBATL PC3YJIbTAT.

OTHoueHus



e  Brajaerb NOHATHEM OTHOIICHHS KaK METalpPeIMETHBIM;

e  CBOOOJHO ONEPUPOBATH MOHSATHSIMH: PABEHCTBO (QUryp, paBHBIE
¢burypsl, PaBEHCTBO TPEYroJIbHUKOB, napajuieIbHOCTh MPSMBIX,
NEPHEHANKYIAPHOCT TPSIMBIX, YIJBI  MEXKAY MPSIMBbIMU, TEPHEHIUKYISP,
HAKJIOHHAS, TMPOEKIus, mnomobue ¢uryp, mnomoOHbIe (UTYPBI, MMOJA00HBIE
TPEYroJIbHUKY;

®  WCIOJIb30BAaTh CBOMCTBA MOAOOMS W paBEHCTBA (DUTYp NIPH PEIICHUU
3azad.

B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU APYTUX NPeIMeETOB:
®  HCMOJIb30BaTh OTHOIIEHUS IS TIOCTPOCHUS U  HCCIEAOBAHUSA
MaTeMaTHYEeCKUX MOJIENeH 00BEKTOB PEaTbHON KU3HH.
HN3mepeHus u BbIYMCIEHUS
e (CB00OTHO OTMEPUPOBATH MOHATHAMHU JJIMHA, TUIONIAAb, 00BEM, BEIMUMHA YyIJIa Kak
BEJIMYMHAMH, WCIIOJIb30BaTh PABHOBEIMKOCTh M PABHOCOCTABIEHHOCTh MPHU PEIICHUH 3a/1a4 Ha
BBIYUCIICHUE, CaMOCTOSITEIPHO TIOJIydaThb W HCIHOJIB30BaTh (OPMYINIBI I BBIYHCIICHUM
momaned u 00beMOB (UTYp, CBOOOTHO OIEPUPOBATH IMHPOKAM HabopoM (opmyn Ha
BBIYKCIICHUE MpPH pELIEHUH CJIOXKHBIX 3a/Jady, B TOM YHCJIE€ M 3aJa4 Ha BBIYHCICHUE B
KOMOHMHAIMSAX OKPYXHOCTH U TPEYrOJbHUKA, OKPY)KHOCTU U YETHIPEXYroJbHHUKA, a TaKXKe C
MIPUMEHEHUEM TPUTOHOMETPUU;
® CaMOCTOSITENILHO (POPMYIUPOBATH TUIIOTE3BI U MPOBEPSITH UX TIOCTOBEPHOCTD.
B noBcegHeBHOIM KU3HM U NP U3YyYeHUH APYTUX MPeIMeTOB:
e cB00OOJHO omepupoBaTh GopMygamMH IPH pPEIICHWH 3a7ad B JPYTrUX Y4EOHBIX
IpeaMeTax U IpH MPOBEICHUU HEOOXOAMMBIX BHIYMCICHUN B pealbHON KU3HU.
I'eomeTpuueckue NocTpoeHus
e  OmepupoBaTh TMOHATHEM HaboOpa »DIIEMEHTOB, OMPEIEISIOMINX

reoMeTpu4ecKyto purypy,
e  BIaJEeTh HAOOPOM METOJIOB OCTPOSHUN LIUPKYJIEM U JTMHEHKOIH;

L4 IMPpOBOAWTL AaHAJIN3 MW PCAIM30BLIBATL OJTAllbl PCIICHUA 3aJlad Ha

IMOCTPOCHHUC.

B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

L4 BBITIOJIHATH MOCTPOCHUA HAa MECTHOCTH,

L4 OLCHUBATL Pa3MCPhbI pCaJIbHbIX 00BEKTOB OKPYXKaroumero Mupa.



IIpeoGpazoBanus
e OmnepupoBaTh JABW)KEHUSMH M IpPeoOpa3oBaHUAMHU KaK MeETalpeIMETHBIMU
MOHATHSIMU;
® OIEpUPOBATh MOHITHEM JIBUKEHHUS U IPeoOpazoBaHUs 110100Us 1151 000CHOBAaHUH,
cBOOOJTHO BIIAJETh MPHEMaMH MOCTPOSHHS (HUTYp C MOMOINBIO JBWKECHHUN W MPeoOpa3oBaHuUs
noo0us, a Takke KOMOWHAIMAMY JIBIKCHHH, IBKCHUN U TPeoOpa30oBaHUi;
® JCIOJb30BaTh CBOWCTBA JBWKEHUH U 1peoOpa3oBaHUl A  NPOBEAEHUs
000CHOBAHMUS U 10KA3aTEIbCTBA YTBEPKICHUI B TEOMETPUH U IPYIUX YYEOHBIX MPEAMETAX;
® TI0JIb30BAThCS CBOMCTBAMHU JBMKEHMI U IIPeoOpa30BaHU IPHU PEIIEHUH 3a]1a4.
B noBceaHEeBHOM KU3HHM U NIPU M3YYEHHUH JAPYTUX NIPeIMETOB:
® T[pPUMEHATH CBOMCTBAa MBI)KEHUH M NPUMEHSATh M0J00ME Uil TOCTPOEHUH U
BBIYMCIICHU.
BexkTopbl M KOOPAMHATHI HA IJIOCKOCTH
e (CB0OOOOHO oOmepupoBaTh TMOHSTUAMH BEKTOP, CYMMa, pPAa3HOCTb BEKTOPOB,
MIPOU3BEICHHE BEKTOpAa HA YMCIIO, CKAJSIPHOE IPOU3BEACHUE BEKTOPOB, KOOPAMHATBHI Ha
IIJIOCKOCTH, KOOPIANHATBI BEKTODA;
® BJAJETh BEKTOPHBIM M KOOPAMHATHBIM METOAOM Ha IIOCKOCTH JJISl PELICHUS 3a1a4
Ha BBIYHCIICHUE U JOKA3aTEIIbCTBA;
® BBINOJHATH C IOMOULIBI0 BEKTOPOB M KOOPAMHAT I0KA3aTEIbCTBO H3BECTHBIX €MY
reoMeTpu4ecKux (pakToB (CBOICTBA CpeAHUX JIMHUM, TEOPEM O 3aMeyaTeNIbHbIX TOUKaX U T.I.) U
10JIy4aTh HOBBIE CBOMCTBA M3BECTHBIX (DUTYD;
® CIIOJIb30BaTh YpaBHEHUs (PUIyp JJIs PELICHUs 3aJa4 U CaMOCTOSATEIBHO COCTABIIATh
YpaBHEHHUS OTIEJIBHBIX IJIOCKUX (QUryp.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH JPYTUX NPEIMETOB:
® CIOJIb30BaTh INOHATHS BEKTOPOB M KOOPJMHAT JUIs pELICHUs 3a7ady 1o (usuke,
reorpauu U APYrUuM y4eOHBIM IIpEeIMETaM.
Hcropust maTeMaTuKu
e [loHMMaThe MaTeMaTHKy KaK CTPOrO OPraHM30BAHHYIO CHUCTEMY HAy4YHBIX 3HAHUH, B
YaCTHOCTU BJAJIeTh NPEACTaBICHUAMH OO0 aKCMOMAaTHYECKOM IOCTPOEHUH TE€OMETPUHM U
IIEPBUYHBIMU IIPEICTABICHUAMHU O HEEBKIIUIOBBIX T€OMETPUSIX;
® paccMaTpuBaTh MATEMAaTHKy B KOHTEKCTE HWCTOPUM pa3BUTUSA LMUBWIM3ALUU U

HUCTOPHU Pa3BUTUA HAYKU, IOHUMATH POJIb MATCMATHUKU B PA3BUTHUU Poccun.

Metoabl MATEMATHKH



L4 BJIaI[eTB SHaAHUSAMHU O PpPa3jrudHbBIX MCTOAAX 000CHOBaHHS U OITPOBCPIKCHUA

MaT€MaTU4YCCKUX YTBep)KILGHI/Iﬁ 1 CaMOCTOATCJIIBHO IPUMCHSATH UX;

¢ BJAJCTh HABbIKAMM aHalin3a YCJIOBHUSA 3aJadd U ONPCACIICHHA MNOAXOAAIIUX IJId

peICHHMA 3aaa4 U3YUCHHBIX MCTOJ0B UJIN UX KOM6I/IH21HI/II7H

® XAapaKTCpU30BaTb IMPON3BCACHU A HCKYCCTBa C y4€TOM MaT€MaTU4YCCKUX
3aKOHOMepHOCTCI\/JI B mnpupoae, HCIIOJIb30BaTh MaT€MaTU4YCCKUC 3aKOHOMCPHOCTHU B

CaMOCTOATCIIBHOM TBOPYCCTBC.

2. Copnep:xanue yueoHoro npeamera «MaremaTtuka»

CogepxaHue KypcoB MaTeMaTHKH 5—6 KiaccoB, anredOpsl M reoMeTpuu 7—9 KiaccoB
00bETMHEHO KaK B HMCTOPUYECKHA CIIOKHUBIIUECS JMHUM  (YUCIIOBas, anredpamdeckas,
FeOMeTpI/I'-IeCKaH, q)YHKIII/IOHaIILHaSI " )Ip.), TaK U B OTHOCUTCIIBHO HOBBIC (CTOX&CTI/I‘IGCKaSI JINHUA,
«peanpHas MaTemaTuka»). OTOENbHO TPENCTABICHBI JIMHHUS CIOKETHBIX 3a/lad, HCTOpHUYECKast
JIMHUS.

JJIeMeHThI TEOPHUH MHOKECTB M MATEeMATH4Y€eCKOM JIOTUKH

CornacHo @I'OC ocHOBHOTO 00I1Iero 0Opa3oBaHUS B KypC MAaTeMaTHKW BBEIECH pa3fel
«Jlorukay», KOTOpBIN HE TpeArnoaracT JAOMOJTHUTEIBHBIX YacOB HAa W3YUYCHHH W BCTPAWBACTCS B
pa3IMyHbIE TEMBl KypCOB MaTE€MaTUKH W HHGOPMATHKH W TPEABApSICTCS O3HAKOMJICHHEM C
AJIeMEHTaMHU TEOPUH MHOXKECTB.

MHo:kecTBa M OTHOIIEHHS MEKY HUMU

MHOXeCTBO, XapaKTEPUCTHYECKOE CBOWCTBO MHOXKECTBA, JJIEMEHT MHOJXKECTBA, IYCTOE,
KOHEUYHOE, OECKOHEeUHOEe MHOKeCTBO. [logMHOKecTBO. OTHOIIIEHUE MPUHAUIC)KHOCTH, BKIIOUCHUS,
paBEHCTBA. DJIEMEHThI MHOXECTBA, CITOCOOBI 3aJ]aHUsl MHOXKECTB, PACIIO3HABAHUE MTOJIMHOXKECTB U
AJIEMEHTOB MOJIMHOKECTB C HCIIOIb30BaHUEM KPYroB Diiepa.

Onepauum HaJ MHOKECTBAMH

Ilepeceuenne w©  0ObEAMHEHHE  MHOXECTB. Pa3HOCTP  MHOMXECTB, JOIOJHEHHUE
MHOXkecTBa. IHTepnpeTalus onepaunii HaJl MHOKECTBaMU C IIOMOIIBIO KPYroB Dujepa.

9J1eMeHTBI JIOTHKH

Omnpenenenue. YTBepxkaeHus. AKCUOMBI U TeopeMbl. JlokazarenbcTBO. JloKa3aTeabCTBO OT
npotuBHOTO. TeopeMa, oOpatHas JaHHOU. [Ipumep U KOHTpIIpUMEp.

BrnickasbiBanus



HcTuHHOCTD U JI0)KHOCTH BbICKa3biBaHUA. CJI0XHBIE U MPOCTHIE BbICKa3bIBaHU. Onepanun
HAaJl BBICKA3bIBAHUSAMM C HCIOJIB30BAHUEM JIOTMYECKUX CBA30OK: M, WM, HE. YCIOBHBIC
BBICKa3bIBaHUS (MMILTUKALINH).

CoaepikaHue Kypca MaTeMaTHKH B 5—6 ki1accax

HarypajibHble 4ucJja U HYJIb

Harypa/jbHblIil psii Yuce U ero CBOMCTBA

HarypasibHOoe 4MCI0, MHOKECTBO HaTypajbHBIX YHUCEI M €ro CBONCTBA, H300pakeHHe
HATypaJbHbIX YMCEJ TOYKAMHU Ha YUCIOBOM MpsiMOil. Mcronb30BaHne CBOMCTB HATYPAIbHBIX YUCET
IIpY PELICHUH 3a/1a4.

3anuch U YTeHHe HATYPAJbHBIX YHCes

Paznmuune wmexnay nudpoid u uyucinom. Ilo3unumoHHast 3amuch HATypalbHOIO 4YHCIA,
MIOMECTHOE 3HaueHue IUQpPbl, pa3psabl U KIacChl, COOTHOLIEHHE MEXIY JBYMs COCEIHUMU
pa3psAIHBIMU €JUHULAMH, YTEHUE U 3aIIMCh HATypaJIbHbIX YUCEL.

Oxkpyrienne HATYPaJIbHbBIX YHCEJI

HeobxonumocTs okpyrienus. [IpaBuiio okpyrieHns HaTypajlbHbBIX YHCET.

CpaBHeHHe HATYPAJILHBIX YK CeJl, CPaBHeHHe ¢ yncjiom (

[lonaTHe 0 cpaBHEHHMM 4YHCEN, CPABHEHHE HATYPAJIBHBIX YUCEN JAPYr C APYrOM U C HYIIEM,
MaTeMaTH4ecKas 3alich CpaBHEHUI, CIIOCOObI CPaBHEHMSI YU CEIL.

JeiicTBHS ¢ HATYPAJIbHBIMH YHCJIAMHU

CnoxeHue W BBIYMTAHUE, KOMIIOHEHTHI CJIOKEHHSI M BBIYMTAHUS, CBSA3b MEXJIy HUMH,
HAaxO0KJIEHUE CyMMbl U Pa3HOCTH, U3MEHEHUE CYMMbl U Pa3HOCTH NPU U3MEHEHUH KOMIIOHEHTOB
CJIOKE€HHUS U BBIYUTAHUS.

YMHOXEHUE U JeJeHUEe, KOMIIOHEHTbl YMHOKE€HUS M JIEJ€HUS, CBSI3b MEXKIYy HHMH,
YMHOKEHHE U CJIOKEHHE B CTOJOWK, JEJIIEHHWE YroJIKOM, IPOBEpKa pe3yabTaTa C MOMOIIbIO
MPUKUAKA U 0OpaTHOTO IEHCTBUSI.

[lepemecTuTenbHbII M COYETATENIbHBIA  3aKOHBl  CIOXKEHUS M YMHOXCHHS,
pacripeenuTeNbHbIA 3aKOH YMHOXEHHSI OTHOCHTENBHO CIIOXKEHHS, OOOCHOBaHHE aIrOpUTMOB
BBITIOJIHEHUS apu(PMETUYECKUX ACHCTBUIA.

CreneHb ¢ HATYPAJIbHBIM NOKa3aTeJIeM

3anuce 4Kclia B BUJIE€ CYMMbl Pa3psIHbIX CIAraeMblX, MOPSAJOK BBIMIOJHEHUS JEUCTBUI B
BBIPAKECHUSX, COJIEPKALLNX CTEIECHb, BBIYMCICHNE 3HAUYEHUN BBIPAKEHUH, COJIEPKALLNX CTEIICHb.

Yucii0Bble BbIPpAXKEHUS

UucnoBoe BbIpaKEHUE U €0 3HAYCHUE, MOPSAIOK BBITIOJHEHUS IEHCTBUMA.

Jlenenue ¢ ocTaTkOM



Jlenenue ¢ OCTaTKOM HAa MHOXECTBE HATYpaJbHBIX YHCEJ, CBOWCTBA JEIICHUS C OCTATKOM.
[IpakTHdeckue 3a1a4n Ha JEIEHUE C OCTATKOM.

CBoiicTBa ¥ PU3HAKH JIEJIMMOCTH

CBOWCTBO AETMMOCTH CyMMBI (pa3HocTH) Ha uncio. [Ipu3naku genumoctu Ha 2, 3, 5, 9, 10.
[Ipusznaku penmumoctu Ha 4, 6, 8, 11. Jloka3aTenbCTBO MPHU3HAKOB JETUMOCTH. Pemienue
MPAKTUYECKUX 33724 C IPUMEHEHUEM IIPU3HAKOB JCITMMOCTH.

Pa3jo:keHue yncjia HA MPOCThIE MHOKUTEJIH

[IpocTeie U cocTaBHBIE YKCIa, peneTo IpaTtochena.

PaznioxkeHre HATYpaabHOTO YMCIA HA MHOXUTEIH, Pa3JIOKEHUE HA MPOCTHIC MHOXKUTEIIH.
KonudecTBo genuTeneil yrciia, alrTOPUTM PA3JIOKECHUS YMCIa HA MPOCThIE MHOXHUTEIN, OCHOBHAS
TeopeMa apuPpMeTUKH.

Auiredpanyeckue BbIpaKeHUs!

Hcnons3oBanne OykB isi 0003HAYECHHS YHCEN, BBIYMCICHUE 3HAYCHHS alIreOpandecKoro
BBIPOKCHUS, MPUMEHEHUE alTeOpandecKuX BBIPAKCHHUH IS 3aIUCH CBOWCTB apU(pMETHUCCKUX
NefcTBU, MpeoOpa3oBaHue anredpandecKuX BhIPAKEHUI.

Jeauresn u KpaTHbIE

Jlenutenb W ero CBOWCTBA, OOIMIMN NENUTENb NBYX M 0Oojiee YHCeN, HauOOJBIIUMA OOIIHiA
JICJIATENb, B3AaMMHO TIPOCTHIC YHCIIA, HAX0XICHUE Hanbobiero obmiero aenutens. KpatHoe u ero
CBOMCTBa, oOOINee KpaTHOE JABYX M 0Oojiee dYWCed, HauMEHbIIee oOIiee KpaTHOE, CII0COOBI
HAaxO0XJICHUSI HAMMEHBIIIETO 0OIIero KpaTHoTO.

Apoou

OObIKHOBEHHbIE IPOOH

Houist, yacTh, qpoOHOE uncio, apodb. [poOHoe unco kak pe3yabrar aeneHus. [IpaBuabHbie
Y HETIpaBUJIbHBIE IPOOH, CMEIIaHHas IPOOb (CMEITaHHOE YHCIIO).

3anuch HATYpadbHOTO YKCIa B BHIE IpOOHM C 3aJaHHBIM 3HAMEHaTresjeM, ImpeoOpa3oBaHUE
CMEIIaHHOM Ipo0OU B HEMPABUIIBHYIO Ap0Ob U HA00OPOT.

[IpuBenenue apobeii k 00eMy 3HaMmeHaTeno. CpaBHEHHE 0OBIKHOBEHHBIX JIPOOEii.

CrnoxeHue M BBIYMTAHKE OOBIKHOBEHHBIX JIpoOeiH. YMHOKECHHE H JIeJIeHHE 0OBIKHOBEHHBIX
TIpoOeii.

Apudmernueckue ASUCTBHS CO CMEIIAHHBIMH IPOOSIMH.

Apudmernueckue ASUCTBHS ¢ IPOOHBIMU YHCTIAMH.

CriocoOsl parioHaIH3aIul BHIYUCICHUH 1 UX PUMEHEHHUE TP BBIMOJTHEHUU JCHCTBUM.

JecaTudnbie 1podoHn

Lenast u nmpoOHast wactu necsaTUyHOM npoOu. IIpeoOpazoBaHue necSITHUHBIX IpoOeil B

OOBIKHOBEHHBIE. CpaBHeHI/IC JACCATUYHBIX szo6eI71. CnoxxeHrue W BBIUNTAHHE JACCATUYHBIX ﬂpOGGﬁ.



OxpyrieHue AecATHYHBIX JpoOeil. YMHOKEHUE U JIeNeHue ecITHYHBIX Apodeil. IIpeoOpasoBanue
0OBIKHOBEHHBIX Apo0eii B necsaTuynbie qpoou.KoHneunsie 1 OECKOHEUHBIE IECITUYHBIE IPOOH.

OTHoleHNe ABYX YHCe

Macurab Ha ruiane u kapre.[Iponopuuu. CoiicTBa Nponopuuii, NpUuMEHEHHE NPONOPLMNA U
OTHOILIEHHUH ITPU PEILICHUN 3a/1a4.

Cpennee apupmernyeckoe yuceJ

Cpennee apudmernueckoe NByx uucen. M3o00pakeHne cpemHero apupMeTHUecKOro IBYX
YyCcell Ha YHCJIOBOM mpsMoil. PelieHne mnpakTUYecKuX 3aad C MNPUMEHEHHEM CpPEIHEro
apudmernueckoro. CpenHee apupMeTHIecKoe HECKOIbKUX YHCET.

IIpoueHTHI

[TonsiTie mpoueHTa. BeruncineHne mpoueHToB OT YKcia U YKcia M0 U3BECTHOMY MPOLEHTY,
BBIPA)KEHUE OTHOIIEHUS B IPOIEHTaX. Pellienne Heca0KHbIX TPAKTUYECKUX 3a/1a4 C MPOIIEHTAMHU.

JAuarpamMmmel

Cron0uatbie ¥ KpyroBble nauarpaMmbl. U3BieueHne wuHQOpMALMK M3 JUArPaMM.
N300paxkenue nuarpaMM Mo YUCIOBBIM JTAHHBIM.

PanuonanbHbIe ynciIa

ITos10KUTENBHBIC U OTPHIATEIbHBIC YHCIA

N3obpaxenne vrcen Ha YUCIOBOM (KoopauHATHOW) mpsiMmoii. CpaBHeHue ducen. Moaynb
4uclla, TeOMETpUYECKass MHTEpHpeTauuss MOIYls 4ucia. JIeHCTBHA C IOJOKUTEIBHBIMH U
OTPULATEIILHBIMY YUCIIaMUA. MHOXECTBO LIENBIX YHCEIL.

IlonsasTe o0 panuoHanbHOM 4mciae. [lepBuuHOoe mpeAcTaBIeHWE O MHOXKECTBE
palMOHaNbHBIX Yncen. JIeCTBYS ¢ pallMOHAIbHBIMU YHCIIAMH.

Pernenue TekcTOBBIX 32424

Enuauubl  M3MepeHMii: JUIMHBI, IUIomaay, oObEMa, MacChl, BpPEMEHH, CKOpPOCTH.
3aBUCUMOCTH MEXIy CIVHMIIAMHM H3MEPEHUS KaXKJOH BEJIMYUHBL. 3aBUCHUMOCTH MEXKIY
BEJIMYMHAMU: CKOPOCTb, BpEMs, PpAcCTOSHHE; IPOU3BOJUTEIBHOCTb, BpeMs, paboTa; IIeHa,
KOJIM4YECTBO, CTOUMOCTb.

3anayu Ha Bce apudMeTHYeCKHE el CTBUS

Pemienne TeKCTOBBIX 3afay apudMeTHuecKuM crnocoboM. Mcmonb3oBaHue TabiuIL, CXeM,
4epTexKeH, IPYTuX CPEACTB NPEACTABICHUS JAHHBIX IIPU PEILICHUH 3aJauu.

3agauu Ha ABHAKEHHE, PA00Ty U MOKYNKH

Pemenne HecnoKHBIX 3a/1a4 HAa JBWKEHUE B IIPOTHUBOIMOJIOXKHBIX HAIPABICHUSAX, B OJHOM
HaIPaBJIEHNH, ABM)KEHUE 10 PEKE N0 TEUEHUIO U IPOTUB TeUeHMs. Pelienne 3a1a4 Ha COBMECTHYIO
paborty. [Ipumenenue npobeit mpu pereHnu 3aaay.

3agaum HA YACTH, 10JIM, TPOUEHTHI



Pemenue 3amau Ha HAXOKJIEHME YacTH YMCIIAa U YUCIA IO €ro yactu. Pemenue 3amau Ha
MPOLEHTHI U 10U, [IpuMeHeHne nponopuuii npu peieHny 3aaay.

Jloruyeckue 3agaum

Pemenune HecnoXHBIX JJOrHYECKUX 3a/a4. Pemienne norunyeckux 3ai1ad ¢ NOMOIIbIo Ipados,
Ta0JIuII.

OcHoBHbIE MeTO/IbI pellieHHsl TEKCTOBBIX 3a1a4: apu(mMeTuyecKul, nepedop BapuaHTOB.

Harasignasi reomerpust

@urypsl B oKpyxatomeMm mupe. Harnsanele npenctaBieHHs O (UIypax Ha IUIOCKOCTH:
npsiMasi, OTPe30K, JIyd, yroJ, JJOMaHas, MHOTOYI'OJIbHUK, OKPY)KHOCTb, Kpyr. UeThlpexyroibHUK,
MPSIMOYTOJIBHUK, KBajpaT. TpeyroabHUK, BUIBI TPEYrOJbHUKOB. [IpaBUIBLHBIE MHOTOYTOJHHUKH.
N3o0paxenne 0CHOBHBIX TeoMeTpuueckux (uryp. BzaumHoe pacrosiokeHue IByX MPSIMBIX, IBYX
OKPY)KHOCTEH, MPAMOU U OKPYKHOCTHU. [[nrHa oTpes3ka, JoMaHOW. EMWHUIBI U3MEPEHUS JJIMHBI.
[TocTtpoenne otTpeska 3amaHHOM JuMHBL. Buael yrinos. I'pagycHas mepa yrna. M3mepenue wu
MIOCTPOEHHE YIJIOB C OMOIIBbIO TPAHCIOPTHUPA.

[Tepumerp MHOTOyrONBHUKA. [loHATHE TUTOMIAMM (PUTYPHI; ETUHUIIBI U3MEPECHHSI TUTOIIAIH.
[Tnomans npsiMoyrosbHUKa, KBagparta. [IpubnmxenHoe usmMepenue miomaan Guryp Ha KieTdyaTou
Oymare. PaBHOBenmukue QUrypsl.

Harnsanueie npencraBiaeHus 0 MPOCTPAHCTBEHHBIX (GUTypax: KyO, Mapaiesenumnes, Npu3Ma,
nupamuaa, map, chepa, konyc, muimHAp. M3o00paxkenne mpocTpaHCTBEHHBIX (uryp. [Ipumepst
ceyeHnil. MHororpanHuku. [IpaBunbHble MHOTOTpaHHUKU. [IprMepbl pa3BepTOK MHOTOIPaHHUKOB,
LUJIMHIpPA U KOHYCA.

[Tonsite o6beMa; eauHULIbI 00beMa. OObeM MPSIMOYTOJIBLHOTO MapajuieNienuneaa, Kyoa.

[lonsitue o paBenctBe ¢uryp. LlenTpanpHas, oceBas U 3epKajbHasi CHUMMETPUU.
N3obpaxeHne CAMMETPUYHBIX QUTYD.

Pemenne npaktuyeckux 3a/1a4 ¢ MPUMEHEHUEM MIPOCTEHIINX CBOUCTB QUTYp.

HUcropust MmaTeMaTuku

[TosiBnenue mudp, 6ykB, uepornudoB B MpoIECcce CUeTa U paclpeesieHus: MPOAyKTOB Ha
HpeBneMm bimxxnem Bocroke. CBa3b ¢ Heonutuueckoi peBotoLME.

Poxnenue mectuaecaTepuuHoON cucteMbl cuucieHus. [losiBieHne AecATHYHOW 3amucu
YHUCEI.

Poxnenue u pazsutue apudmeruku HarypanbHbix uyucen. HOK, HOJI, mpocteie umcna.
Pemero Dpatocdena.

IlosBnenue HYyJId WU OTPHULATCIBHBIX YHUCCII B MATEMATUKE APCBHOCTH. Pons I[I/IO(I)aHTa.

ITouemy (—1)(—1) =+1?



Jlpo6u B BaBwmiione, Erunrte, Pume. OTKpbITHE AeCATHUHBIX IpoOei. CTapuHHBIE CHCTEMBbI
Mmep. JlecsaTiuanbie ApoOu U MeTpuueckas cucrema Mep. JI. MarHumKuid.

CoaepikaHue Kypca MaTeMaTHKH B 7-9 ki1accax

Auredpa

Yucaa

PanuonanbHble YucIa

MHox€ecTBO paluoHaNbHBIX uuncen. CpaBHEHHE palMOHAJIbHBIX uucen. JledcTBus ¢
paioHaabHbIMU yKciamu. [IpeacraBnenne pamoHaIbHOTO YUCia AECATUYHON IpoObIo.

HppanuoHajibHble YHCIA

[Tonatne uppanmoHanbHOro uymcia. Pacno3HaBaHume HMppanuOHANBHBIX 4ducels. [IpumMepsl

J0Ka3aTeNbeTB B anredpe. MppanroHaibHOCTh qncna«/é . Ilpumenenne B reomerpuun.CpaBHEeHHE
UppalMOHANIbHBIX YKcen. MHOXKECTBO JeMCTBUTEIbHBIX YHCE.

ToxknecTBeHHbIE IPe0OPA30BAHUSA

Yucii0Bble U OyKBEHHbIEC BbIPAKEHUS

Beipaxkenue ¢ nepemeHHOW. 3HadueHHe BbIpakeHUsA. [loACTaHOBKa BBIPaKEHHII BMECTO
IIEPEMEHHBIX.

[esble BbIpasKeHUst

CreneHb C HATypaJIbHBIM IIOKa3aTeleM U ee¢ cBoucTBa. IIpeoOpa3oBaHus BBIpaKEHUH,
COJZIEpKalIUX CTEIICHU C HATYPAJIbHBIM IT0Ka3aTeIIEM.

OnHouneHn, MHorowieH. JleficTBus ¢ OJHOWIEHAMM W MHOIOWIEHaMH (CJIOKEHHE,
BbIUNTaHHUE, YMHOXKeHHE). POpMyINbl COKPAIlEHHOIO YMHOKEHMsI: pa3HOCTh KBaJpaToB, KBaJpar
CYMMBI U pa3HOcTH.Pa3nokeHre MHOrouwieHa Ha MHOXKMTENU: BBIHECEHHE OOLIEro MHOXKUTEIS 3a
CKOOKH, TpYNIHUPOBKA, IPUMEHEHHE (GOPMYJ COKpAILEHHOTO yMHOKeHHs. KBaapaTHbIN TpexuseH,
pa3IoKeHue KBaJpaTHOIO TPEXWICHA HA MHOXKHUTEIU.

JIpo0HO-panHOHaJIbHBIC BHIPAKCHUS

Crenenp c wenbiM mokaszareneMm. IlpeoOpazoBanHue ApOOHO-TMHENWHBIX BbIPAXKECHUI:
CIIO’)KEHHE, YMHOXKEHUE, JeneHue. Anredpanueckas ApoOb.JlonycTumble 3HaYeHUs IEPEMEHHBIX B
IpoOHO-pallMOHANBHBIX  BbIpaXkeHHUAX. CokpamieHue anreOpandeckux apoOeil. IlpuBenenue
anreOpandyeckux napoOeil k obmemy 3HameHaremo. JleWcTBUS ¢ anreOpandyecKuMu JIpoOsiIMU:
CJIO)KEHHE, BBIYUTAHUE, YMHOXKEHUE, JIEIICHNE, BO3BEICHHUE B CTEIICHb.

IIpeoOpa3oBaHue BeIpaKEHUH, COAEPIKAIIMX 3HAK MOIYJIS.

KBanpaTHbie kopHH

Apudpmernuecknii kBajpaTHbIH KOopeHb. IIpeoOpa3oBaHue BBIpaKEHUH, COJIEPIKALINX
KBaJIpaTHbIE KOPHU: YMHOXEHHE, AEJICHUE, BBIHECEHUE MHOKUTENS U3-110]] 3HaKa KOPHsl, BHECEHNE

MHOKHUTCJIA 10 3HAK KOPHSL.



YpaBHeHUsI 1 HEPABEHCTBA

PaBencrBa

Uucnosoe paBeHCTBO. CBONCTBA YHUCIIOBBIX PAaBEHCTB. PaBEHCTBO ¢ IEPEMEHHOM.

YpaBHeHus1

[lonatne ypaBHeHUs U KOpHS ypaBHeHUs. IIpencraBieHue 0 paBHOCHIBHOCTH YPaBHEHMH.
ObnacTb onpeaeneHus: ypaBHeHUs! (00aCTh TOMYCTUMBIX 3HAUEHUN IEPEMEHHOM ).

JIuHeiiHOe ypaBHEHHE U €r0 KOPHH

Pemenue nuHeHbIX ypaBHeHU. JInHEHOE ypaBHEHUE ¢ TapaMeTpoM. KoandyecTBo KopHei
JIMHEWHOTO ypaBHEHUs. Perenne TMHENHbIX YPaBHEHHM C TapaMeTPOM.

KBaapaTHoe ypaBHeHHe U €r0 KOPHH

KBagparusie ypaBHeHus. HenosHble kBajpaTHbIE ypaBHEHUS. JJUCKPUMUHAHT KBAJIPaTHOTO
ypaBHeHus. PopMynia KOpHEW KBaapaTHOTO ypaBHeHHS. Teopema Buera. Teopema, oOparHas
teopeme Buera. Pemienue KBaJgpaTHBIX ypaBHEHHI:MCHOJIb30BaHUE (QOPMYNBI A HAXOXKJIECHUS
KOpHeH, rpaguueckuil MeToJ peUIeHHs, pa3JoKeHWE Ha MHOXKUTENIH, MOoAOOp KOpHEH ¢
HCIIOJIb30BaHUEM TeopeMbl Bruera. KonndyecTBo KOpHEH KBaJIpaTHOTO YPaBHEHHUS B 3aBUCUMOCTH OT
€ro JIUCKPUMHUHAHTA. DHUKBagpaTHbIC ypaBHEHHUsA. YPaBHEHUS, CBOAMMBIE K JIMHEWHBIM U
KBaJpaTHbIM. KBagpaTHbBIC ypaBHEHHA ¢ APAMETPOM.

JApoOHo-pannoHajbHbIe YPABHEHUS

Pemenne mpocteiimmx ApoOHO-TMHEWHBIX ypaBHEHUU. PemieHne apoOHO-palMOHaIBLHBIX
YpaBHEHUH.

Mertoap!l pelleHns ypaBHEHUH: METOJbl PAaBHOCWJIBHBIX MPeoOpa3oBaHMM, METO]| 3aMEHBI

nepeMeHHoH, rpaduuecknii Mmeto . Mcnosib3oBanue CBOMCTB (DYHKIMMA MPU PEIICHUH YPaBHEHUH.

Ipocreiimue uppanmoHanbHeie ypaBHerus suna 4/ f (x) =a, \/ f(x)= \/ g(x) .

YpaBHeHus Bua Xn =d.YpaBHEHHS B IIENBIX YHCTIAX.

Cucrembl ypaBHeHUH

VYpaBHeHue ¢ 1ByMs nepeMeHHbIMU. JIuHeliHOe ypaBHEHME C IByMs nepeMeHHbIMU. [Ipsamas
Kak rpadudeckas HHTEPIpEeTaus JUHEWHOTO YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

[TonsTue cucremsl ypaBHeHUN. Pelienue cuctemMel ypaBHEHUN.

MeTtonbl pelieHusl CUCTeM ITUHEHHBIX YpaBHEHHM C JBYMS MEpPEeMEHHBIMU: Tpaduyeckuit
METOM, METOJ, CIIOXKEHHUS, METO I IOACTaHOBKH.

Cucrembl TUHEHHBIX YPABHEHU C TApaMETPOM.

HepaBencrBa

Uucnossie HepaBeHcTBa. CBOMCTBAa YHMCIOBBIX HepaBeHCTB. IIpoBepka crnpaBeasnBOCTH

HCEPAaBCHCTB IIPHU 3aJIaHHbIX 3HAYCHUAX ICPCMCHHBIX.



HepaBenctBo ¢ nepemeHHoil. Ctporue u HecTporue HepaBeHCTBa. OOnacTh OmpeneneHus
HepaBeHCTBA (00JACTh NOMYCTHMBIX 3HAYCHUN TIEPEMEHHOM ).

Pemienue nuHeHBIX HEPABEHCTB.

KBanpatHoe HepaBeHCTBO U ero peuieHus. PemeHue KBaJpaTHBIX HEPABEHCTB:
WCIIOJIb30BaHNE CBOUCTB M Ipadka KBapaTHIHON (DYHKIIMH, METO/ HHTEPBAIOB. 3aNMCh PEIICHHS
KBaJIpaTHOT'O HEPABEHCTBA.

Pemenue nensix 1 [poOHO-pallMOHANIBHBIX HEPABEHCTB METO/I0M UHTEPBAJIOB.

CucremMbl HEpaBeHCTB

CucremMbpl HEpaBEHCTB C OJHOW IepeMeHHOW. PerieHue cucTeM HEPaBeHCTB C OJHOMU
MIEPEMEHHOM: JTMHENHBIX, KBaApaTHbIX. M300paskeHne perieHns cucTeMbl HEPaBEHCTB Ha YUCIOBOI
MPsIMON. 3aMKCh PELIEHUs! CUCTEMbI HEPABEHCTB.

LORIIN1700

IHousitue pyHKkuMu

JlekapToBbl ~ KOOpAMHATBI ~HAa  IJIOCKOCcTH.  DopMupoBaHHE  MpPEACTaBICHUM O
METanpeIMETHOM MOHATHUH «KOOpAMHATB. CrocoObsl 3amaHust (GYHKUMNA: aHAIMTUYECKUH,
rpadudeckuii, Tabmuunbiid. ['padux dyakmuu. Ilpumeps GyHKIUN, TOJMydaeMbIX B MPOIECCE
WCCIIEIOBAHUS Pa3IMYHBIX PEAJbHBIX MPOLIECCOB M PEIIEHUs 3a1ad. 3HaueHHe (YHKIUU B TOYKE.
CpoiictBa (yHKIMNA: 00JaCTh OMNPENCICHHS, MHOXXECTBO 3HAYCHUH, HYIH, THPOMEKYTKH
3HAKOIMOCTOSIHCTBA, YETHOCTH/HEUETHOCTh, POMEXKYTKH BO3pacTaHUS U yObIBaHUs, HauOOJbIlIEee U
HauMeHblIee 3HaueHus. MccnenoBanue GyHKINU 1O ee rpaduky.

[IpencraBienue 06 acUMIITOTAX.

HenpepriBHOCTh pynkimn. Kycouno 3aganabie GyHKIUU.

JluneiiHast pyHKUMS

CaoiicTBa u rpaduk JuHEHHON QYHKIUU. YTI0BOW Ko3duimeHT npsamoit. Pacnonoxxenue
rpaduka TuHEeHHON (YHKINU B 3aBUCUMOCTH OT €€ yIJIOBOTO KO3 duiimeHTa u CBOOOHOTO YIeHA.
Haxoxnenue ko3(hduIMEeHTOB JIWHEHHOW (YHKIMM MO 3aJaHHBIM YCJIOBHSM: IPOXOXKICHHE
NpsIMOM 4Yepe3 JBE€ TOYKHU C 3aJaHHBIMU KOOPAMHATAMH, MPOXOXKACHHUE MPSAMON 4Yepe3 JaHHYIO
TOYKY U MapajulesIbHON JaHHOU NPSIMOM.

KBaaparnunas pyHkuust

CpoiictBa U Tpaduk KBajapatuyHo ¢yHkuuu (mapabona). IlocTpoenue rpaduka
KBaJpaTHUHOM (GyHKIMM MO ToukaM. HaxoxaeHue Hyneill KBagpaTHUHOM (QYHKIIMM, MHOXKECTBA
3HAYEHUH, IPOMEKYTKOB 3HAKOIIOCTOSIHCTBA, IPOMEKYTKOB MOHOTOHHOCTH.

OOpaTHasi NPONOPUUOHATBHOCTH

k
CaoiicTBa pyHKIMU Y = k y== l'unepOomna.
X



I'papuxu ¢Ppynkuuii. [IpeoOpasoBanue rpaduka ¢GyHKIuu y = f(X) A7 MOCTPOCHUS

rpapukoB QpyHKIMA BUIA y = af (kx +b)+c -

Cpaduin pymauii y=a+——, y = %,y =45, y=|x|.

IMocnenoBaTe IbHOCTH M MPOTPECCUH

UucnoBasi OCIEI0BATEIBHOCTD. [[pUMephl YMCIIOBBIX TIOCTIEI0BATEIBHOCTEH. beckoHeUHbIC
MOCJIeIOBATeIbHOCTU. AprudMeTnyeckast Iporpeccus U ee CBOMCTBA. ['eomeTpudeckasi mporpeccus.
@dopmyna oO0mmero wieHa W CyMMBI N TEPBBIX WICHOB apU(METHYCCKOM W TEOMETPHUECKOUN
nporpeccuii. CxoIsmiascs reoMeTpudecKas IpoTPECCHs.

PelieHne TeKCTOBBIX 3a/1a4

3agaum Ha Bce apuMeTHUECKHE TeHCTBUS

Pemenune TeKCTOBBIX 3a7ad apupMeTHUYSCKHM criocobom. Mcmonp3oBaHue TaOJHI], CXEM,
YepTEeKEH, IPYrUX CPEACTB MPEACTABIICHUS JAHHBIX TIPH PEIICHUHN 3a]a4H.

3agauu Ha ABUKEHUE, PA00OTY U MOKYNKH

AHaHA3 BO3MOXXHBIX CHTYaIlMi B3aWMHOTO PACIIOJIOKCHHSI OOBEKTOB TPU HX JBWKCHHH,
COOTHOIIIEHUSI 00EMOB BBITIOJTHSIEMBIX PAaOOT IIPH COBMECTHOM padoTe.

3agayu HA YACTH, 10JIH, IPOLEHTHI

Pemenne 3amau Ha HaXOXKJIEHHE YacTHU YMCIIA U YUCHA MO €ro yactu. Pemienue 3amay Ha
MpOLEHTHI U Aoiu. [IpumeHenne mponopuuii Ipy peleHn  3a1ay.

Jlornyeckue 3axauu

Pemenue nornyeckux 3agad. Penienre 1oruueckux 3a1ay ¢ moMoIbio rpados, Tabauil.

OcHoBHbIE MeTOAbI pelleHUs] TeKCTOBBIX 3aJa4: apudmMeTuyecKui, anreOpanyecKui,
nepebop BapuaHToB. IlepBUuUHBIE TpeACTaBIEHUS O JPYIMX METOJAaX pelIeHus 3aaady
(reoMeTpuyecKkue U rpaguuIecKue METOIbI).

CTaTUCTHKA U TeOpHs BEPOSATHOCTEH

Crarucruka

TabnuuHoe u rpaduyeckoe MpeacTaBiIeHUe JaHHBIX, CTOJI0YaThie M KPYyroBbIe JHArpaMMbl,
rpaduky, IpUMEHEHUE auarpaMm U rpauKoB IJis OMUCAHHS 3aBUCUMOCTEH peajbHBbIX BEIHYMH,
u3BieyeHne uHpopMmanuu W3 Tabnui, auarpamMm u rpadukoB. OnmcareiabHble CTATHCTUYECKUE
MOoKa3aTeu YUCIOBBIX HAOOPOB: cpeaHee apupMeTnieckoe, Mearnana, HanOoJIbIlee U HaNMEHbIIee
3HaueHUs. Mephl paccenBaHus: pa3Max, TUCIEPCUsl U CTaHIapTHOE OTKIIOHEHHUE.

CnyyaitHas W3MEHYMBOCTh. V3MEHUMBOCTH TMpH HU3MEpeHUsK. Pemiaromue mpaBuia.
3aKOHOMEPHOCTH B U3MEHYHBBIX BEIMYMHAX.

Cayuaiinble coObITHS



CnygaiiHple ONBITHI (SKCIIEPUMEHTHI), JJEMCHTAPHBIC CIy4aliHble COOBITHS (HMCXOBI).
BepositHocT  snemeHTapHBIX — cOObITH. CoOBITHST B CIIydallHBIX = JKCHEPUMEHTAX H
OIaronpUATCTBYIOIIME 3JEMEHTapHbIE COOBITHS. BeposaTHOCTH ciay4alHBIX COOBITHHA. OMBITHI C
PaBHOBO3MOXKHBIMHM 3JIEMEHTApHBIMU COObITHSIMHU. Kilaccuueckne BEpOSTHOCTHBIE OIBITHI C
HCII0JIb30BAHNEM MOHET, KyOukoB. IIpencrtaBnenue coObITHI C NOMOIIBIO guarpamm Oiliiepa.
[IpoTuBOMONOXKHBIE COOBITHS, OOBEOUMHEHHWE W TiepeceueHre coObITHi. [IpaBmiio cioxeHHs
BepositHocTeil. Cnyuaitneiii Be1OOp. [IpencraBienue skcnepuMeHTa B BUje jaepeBa. HezaBucumsie
COOBITHA. YMHOXEHHE BEPOATHOCTEH HE3aBUCUMBIX cOObITHH. [lociiemoBarenbHbie HE3aBHUCUMBIC
ucnelTanud. [IpencraBienne o HeE3aBUCUMBIX COOBITUSX B KU3HU.

DJieMeHTbl KOMOMHATOPUKH

[IpaBuio ymMHOXEHUS, IEpeCTaHOBKY, (hakropuan yucia. CodeTaHus M YHUCIO COYETAHUU.
®opmyna uymcia coderanmit. TpeyronpHuk Ilackams. OmbiTel ¢ OOJNBIIUM — YHCIIOM
PaBHOBO3MOKHBIX 3JIEMEHTAPHBIX COOBITHH. Bolunicienne BeposTHOCTEN B ONbITaX ¢ IPUMEHEHUEM
koMOuHaTopHbIX (opmyn. Ucnbeitanuss beprymnu. Ycenex u Heynada. BepositHocTu coObiTuii B
cepuu ucnelTaHuii bepHymm.

Cuayyaiinble BeJIJUYUHBI

3HAKOMCTBO CO CIy4ailHBIMM BEJIIMYMHAMHM Ha MPHUMEpPax KOHEYHBIX JHUCKPETHBIX
clydalHbIX BenuuuH. PacmpezneneHue BeposiTHOCTe. Marematuueckoe oxunaanue. CBoHcCTBa
MaTeMaTH4eckoro okuaanus. [loHsTHe o 3akoHe OonbImMX uucen. M3mepeHune BepOSITHOCTEH.
[IpumeHenune 3akoHa OOJBIIMX YHCET B COLMOJIOTMM, CTPAaxOBaHWM, B 3/JPaBOOXpPAaHEHUU,
obecrieueHnH Oe30MaCHOCTH HACEICHUSI B UPE3BbIUAIHBIX CUTYALIHUSIX.

I'eomerpust

I'eomerpuueckne purypnl

@Durypsl B reOMeTPHHU M B OKPY:KaK0LIeM MHUpe

I'eomerpuueckas ¢urypa. dopmupoBaHue MNPEACTABICHUM O METANpPEAMETHOM TMOHSATUU
«purypay.

Touka, TuHMS, OTPE30K, MpsAMas, JIy4, JIOMaHas, MIIOCKOCTb, Yo, OUCCEKTpUca yria u ee
CBOWCTBA, BUJIbI YTJIOB, MHOI'OYT OJIbHUKH, KPYT.

OceBas cummeTpus reomerpuyeckux ¢uryp. LleHTpanbHas CUMMETpHUs T€OMETPHUYECKHX
¢buryp.

MHoOroyroJbHUKH

MHOroyroiapHuK, €ro 5SJE€MEHTBl M €ro CcBoicTBa. Pacmo3HaBaHue  HEKOTOPBIX
MHOTOYI'OJIbHUKOB. BBIMyKJIbI€ M HEBBIITYKJIbIE MHOTOYIOJIbHUKH. [IpaBUiIbHBIE MHOTOYT OJIBHUKU.

TpeyronsHuku. BeicoTa, Meauana, OucceKTpuca, CpeaHssl JHMHHUA TPEYroJbHUKA.

PaBHO6C,[[pCHHBIf/'I TPEYrOJIbHUK, ¢€ro CBOICTBA H IIpU3HAKH. PaBHOCTopOHHI/Iﬁ TPCYTrOJIbHUK.



[IpsAMOYrOIbHBINM, OCTPOYTOJIBHBIM, TYIIOYIOJIBHBIA TPEYrOJbHUKU. BHEIIHUE yIyIbl TPEYroJIbHUKA.
HepaseHcTBO TpeyronbHuKa.

UYersipexyronbauku. [lapamienorpamMM, pomO, NpsIMOYTOJIbHUK, KBajapaT, Tpamneuus,
paBHOOenpeHHas Tparenus. CBOWCTBA M MPHU3HAKU MMapajuiesiorpaMma, pomba, MpsSMOYroJibHUKA,
KBaJipara.

OKpyKHOCTB, KPyr

OKpy)XHOCTb, KpyI, HX OJJIEMEHTHI U CBOWCTBA; IICHTPAJIbHBbIC W BIUCAHHBIC YTJIBIL.
KacarenpHas u cekymasi K OKpYHOCTH, UX CBOMCTBA. BiMcaHHbIE U ONUCAHHBIE OKPYKHOCTH ISt
TPEYTrOJIbHUKOB, YETHIPEXYTOJIbHUKOB, MPABUIBHBIX MHOTOYT OJIbHUKOB.

I'eomeTrpuueckue purypsl B npocTpancTse (00beMHbIe TeJa)

MHOrorpaHHuk M €ro 3jaeMeHThl. Ha3BaHus MHOTOTpaHHHUKOB C Pa3HbIM IOJOKEHUEM M
KOJIMYECTBOM TpaHeid. [lepBuuHbIe peacTaBICHUS O MUpaMHUJIe, TapaJUieenunese, npusme, chepe,
mape, HAIMHIPE, KOHYCE, UX JJIEMEHTax U MPOCTEUIIINX CBOMCTBAX.

OTHOmeHust

PasencrBo guryp

CBolicTBa paBHBIX TPEYrOJbHUKOB. [[pu3HaKku paBeHCTBA TPEYTrOJIbHUKOB.

IMapanieabHOCTh NPSAMBIX

[Ipu3Haku u CBOICTBA MapaJyIeIbHBIX NPSAMBIX. AKcHOMa TMapauieabHOCTH EBKIupaa.
Teopema Parneca.

IlepnenauKy.IsIpHbIE IPAMBIE

[Ipsmoit  yron. Ilepnenmukynsap k mnpsmoid. Haxnonnas, npoekuus. CepeluHHBIN
MEePHIEHIUKYIISAP K 0Tpe3Ky. CBOMCTBA U IPU3HAKYU MEPIICHIUKYISIPHOCTH.

Ilogooue

[Iponopumonanbueie oTpe3ku, nogodue ¢uryp. I[lomobusie TpeyronpHuku. IIpusnaku
nonoous.

B3aumHoe pacnosioxxeHue IpsiMO U OKPYKHOCTH, ABYX OKPYKHOCTEH.

HN3mepeHus U BbIYMCICHUSA

Beanuunbl

[Tonstue Benmuunsbl. inHa. Msmepenne mumHbl. EqMHULBl n3MepeHus JUIMHBL. Bennunna
yria. ['pagycHas mepa yria.

[TonsiTHe o TOIIaM TUIOCKON GUTYpHl U ee cBoicTBax. M3mepenue mnomasneii. EaquHuist
W3MEPEHMS TIJIOLIAIN.

[IpencraBnenne 06 oObeme u ero cpoiictBax. M3mepenne oObeMa. EnuHUIBI M3MepeHUs
00BEMOB.

I/I3Mepel-ll/l$l M BBIYUCJICHUA



NHCcTpyMEHTBI 171 M3MEPEHMM M NOCTPOCHMI; U3MEpPEHUE U BBIYUCIICHHE YIJIOB, JUIMH
(paccrosiamii), miomaznei. Tpuronomerpuueckue (YHKIMH OCTPOTO yIiia B TMPSMOYTOJIEHOM
TpeyroibHuke Tpuronomerpuueckue (yHKIMM Tynoro yriia. BblUMCIeHHE 3JIEMEHTOB
TPEYrOJIbHUKOB C MCIOJB30BaHUEM TPUTOHOMETPUUYECKUX COOTHOWICHHH. POpMynsl IUIOLIAAH
TPEYroJIbHUKa, MapajuieiorpaMMa M €ro 4YacTHBIX BHJOB, (OPMYIBl IIUHBI OKPYKHOCTH H
momanu kpyra. CpaBHeHHe W BbhluncieHue rwiomaaein. Teopema Iludaropa. Teopema cunycoB.
Teopema KOCHHYCOB.

Paccrosinus

Paccrosanune mexnay toukamu. PaccrosHme or Toukm A0 mnpsaMmoin. PaccrosHume mexny
¢burypamu.

I'eoMeTpuuyeckue NoCTpoeHUs

I'eomeTrpuueckre MOCTPOEHUS Ui WILTIOCTPALIMK CBOMCTB T€OMETPUUECKUX (PUTYP.

HNHCcTpyMeHTHI U1 TOCTPOEHUM: LUPKYJb, JINHEWKa, yroisHUK. [Ipocreiimue nocrpoenus
IUPKYJIEM W JIMHEWKOW: TOCTpOeHWE OWCCEeKTPUCHI yria, MEepHeHANKYIsIpa K MpSIMOW, yria,
PaBHOIO JIaHHOMY,

[TocTpoenne TpeyroJbHHUKOB IO TPEM CTOPOHAM, JBYM CTOPOHaM M YINIy MEXAY HUMHU,
CTOPOHE U JABYM INPUJICKAIIUM K HEH yriiaMm.

Jlenenue otpeska B JAHHOM OTHOILICHUH.

I'eomeTpuueckne npeodpa3oBaHus

IIpeoOpa3zoBanust

[Tonsatue npeoOpa3oBaHusL. [IpencraBnenue 0 MeTaIrpeaMETHOM MOHSATUHU
«rpeoOpazoBanuey. [logodue.

JIBu:xeHus1

OceBasi U UeHTpajbHas CHUMMETpHUs, MOBOPOT M NapauienbHbId mnepenoc.KomOunanum
JBUKEHUM Ha MJIOCKOCTH U UX CBOMCTBA.

BexkTopbl M KOOPANHATHI HA MJIOCKOCTH

BekTopsl

[lonsiTne BekTOpa, ACWCTBUA Haa BEKTOpPAaMHU, HCIIOJIB30BaHHE BEKTOPOB B (u3MKe,
pa3iIoKEHUE BEKTOpa Ha COCTABIIIOLINE, CKAISIPHOE IIPOU3BEACHHUE.

Koopannarsi

OcHOBHbBIE TOHATHS, KOOPAMHATBI BEKTOPA, PACCTOSIHUE MEXIy Todkamu. KoopauHartbl
Cepe/IMHbI OTpe3Ka. YpaBHEHUs GUryp.

IIpuMeHeHre BEKTOPOB ¥ KOOPAMHAT JUISl PELIEHUS IPOCTEUINX T€OMETPUYECKUX 3a1ay.

Hcropust MaTeMaTHKHU



Bo3HUKHOBEHME MaTeMaTUKM Kak HayKd, 3Tanbl €€ pa3BuUTHs. OCHOBHBIE pa3/eibl
MaTeMaTHKU. Bergaroniuecss MaTeMaTUKU U UX BKJIAJl B pa3BUTUE HAYKH.

beckoHEYHOCTP MHOXkECTBA MPOCTHIX 4Mced. Yucna M JUIMHBL OTPE3KOB. PannoHaibHbIE
gucia. [lorpeObHOCTS B HppanmoHanbHeix yucnax. [lkona [Tudaropa

3apoxaenue anreOpel B Heapax apudmeruku. An-Xopesmu. PoxaeHue OyKBEHHOM
cumBosnky. [1.depma, @. Buer, P. [Jlexaprt. Mcropus Bompoca o HaxoxaeHUH (GopMya KOpHEH
anreOpandeckux ypaBHEHWH crereHel, Oonpmux versipex. H. Taprames, JIx. Kapmano, H.X.
AGens, J.["anya.

[losiBneHre MeToa KOOPAMHAT, HO3BOJISIOIEr0 NEPEBOIUTh T€OMETPUUYECKHE O0BEKThI Ha
a3blk anreOpsl. [losiBnenue rpaduxos Qynxmuit. P. Jexapr, I1. ®@epma. Ilpumepsl pasnuyuHbIX
CUCTEM KOOP/MHAT.

3amauya Jleonapmo Ilm3anckoro (dubonayum) o kponukax, yucia duboHayyn. 3amaya o
maxMaTHoU 1ocke. CX0AMMOCTh T€OMETPUYECKON TPOTPECCHH.

Hcroku Teopun BEPOSTHOCTEN: CTpaxoBoe Aeio, azapTHeie urpsl. [1. depma, b.Ilackans, .
bepnymn, A.H.Kommoropos.

Ot 3emmenenusi k reomerpur. [ludarop m ero mkoma. ®anec, Apxumen. Ilmaron wu
Apucrorenb. [loctpoeHne mpaBUiIbHBIX MHOTOYTOJILHUKOB. Tpuccekuus yria. KBaaparypa kpyra.
Vasoenne kyb0a. Hcropus umcma w. 3osotoe ceuenue. «Hauwama» Esxmmma. JI Dinep,
H.N.Jlo6aueBckuii. MicTopust msIToro mocrysara.

I'eomeTpus u uckycctBo. ['eomeTpruyueckue 3akOHOMEPHOCTU OKPYXKAIOLIEr0 MUPA.

ActpoHoMmHs U TeoMmeTpus. UTo M Kak y3Hainu AHakcarop, JparocheH U ApucCTapX O
pasmepax Jlynwl, 3emaun u Connna. Paccrosinus ot 3emun g0 Jlynel u Connua. M3mepenue
paccrosiHug oT 3eMiu 10 Mapca.

Ponp poccuiickux y4eHsIX B pa3Butuu Matematuku: JIL.Oimep. H.M.JloGaueBckuid,
I1.J1.Yeo6nmmes, C. Koanesckas, A.H.Konmoropos.

Matemaruka B pa3Butuu Poccuu: Iletp |, mkona maTemMaruyecKux M HAaBUTAIKUX HAYK,

pazBurtue poccuiickoro ¢uota, A.H.Kpsinos. Kocmuyeckas nporpamma u M.B. Kenapimi.
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