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1. Ilnanupyembie pe3yJibTaThl

MaremaTtnueckoe oOpa3oBaHUE SIBISETCA O0S3aTENILHOW M HEOThEMJIEMOMN
4acThio OOIIero oOpa3oBaHMs Ha BCEX CTYMEHsX MIKOAbl. OOydeHHe mMaTeMaTuke B
OCHOBHOM IIIKOJIE HAIIPABJICHO HA JOCTHKEHHE CIEIYIOIINUX PE3yIbTATOB:

JIMUHOCTHBIE pe3yJIbTaThI

- VYMeHHEe $CHO, TOYHO, TPaMOTHO H3JaraTb CBOM MBICIM B YCTHOW U
NMCbMEHHOM pE€Yd, T[OHMMaTb CMBICH IIOCTAaBJIICHHOW 3a/lauyd, BBICTPAuBATh
apryMEHTalUI0, IPUBOJIUTH IPUMEPHI U KOHTPIIPUMEDBIL;

- KpuTn4yHOCTH MBIILICHNS, YMEHUE PACIIO3HABATD JJOTUUECKU HEKOPPEKTHBIE
BBICKA3bIBAaHUS, OTIIMYATh TUIIOTE3Y OT (PaKTa;

- IlpencraBienne o0 MaTeMaTHYECKOW Hayke Kak cdepe UeloBeUeCKO
NeATEeNbHOCTH, 00 »JTamax ee pa3BUTUA, O €€ 3HAYMMOCTH [JIs Pa3BUTHUS
MBHWJIN3ALINY;

- KpeaTuBHOCTbH MBIIUICHUS, THULIUATHBA, HAXOUYUBOCTh, AKTUBHOCTh IIPU
pEelIeHNN MaTeEMaTHYECKUX 3aa4;

- YMeHue KOHTPOJIMPOBATH MPOLIECC U PE3yNIbTaT yUeOHON MaTEMATUYECKOM
NEeSATENbHOCTH;

- CnocoOHOCTh K SMOIIMOHAIbHOMY BOCIIPUSATHIO MATEMATUYECKUX OOBEKTOB,
3a71a4, pEIICHUN, paCCYKICHUN;

MeTtanpeaMeTHbIe Pe3yJIbTATHI

- llepBoHavasibHbIE MpeACTaBICHUS 00 MIEAX M O METOAAX MAaTEeMAaTUKH Kak
YHUBEPCAIBHOM SI3bIKE HAYKM M TEXHHUKH, CPEACTBE MOJACIIMPOBAHUS SIBICHHU U
MPOILIECCOB;

- YMeHue BUAETh MaTEMATHUECKYIO 33]1auy B KOHTEKCTE MPOOIeMHON
CUTYAalLlMH B IPYTUX AUCLMIUIMHAX, B OKPYXKAIOLIEH KU3HU;

- YMeHue HaxoJWUTh B PA3IMUYHBIX UCTOYHUKAX MH(POPMAILHIO, HEOOXOAUMYIO
JUISL pEIlIeHUs MaTeMaTHYeCKUX NpoOsieM, MPEeJCTaBlsATh €€ B MOHATHON (opme,
OpPUHUMATh pEIICHWE B YCIOBUSIX HEMOJHOM U W30BITOYHOW, TOYHOU U
BEPOSITHOCTHON MH(MOpMAITNH;

- YMeHue NOHMMATh U UCMOJIb30BATh MAaTEMATUYECKUE CPENICTBA HATJISIAHOCTH
(rpaduku, AuarpaMMel, TaOJIUIIBI, CXEMBI U JIp.) AJIs1 WILTIOCTPAlUU, HUHTEPIPETALINH,
apryMeHTallnu;

- YMeHue BbIABUTaTh TMIIOTE3bI IPU PEIICHUH YUEOHBIX 3a/1a4, IOHUMATh
HEO0OXOIUMOCTb UX MPOBEPKU;

- YMeHMe NpUMEHSTh MHAYKTUBHBIEC U JEAYKTHUBHBIE CIIOCOOBI PACCy X ACHUH,
BUJIETh PA3JIMYHbIC CTPATETUH PEILICHUS 3a/1a4;

- IloHmmaHue CyIIHOCTH AITOPUTMHUYECKUX MTPEANUCAHUI U YMEHUE
JEHUCTBOBATh B COOTBETCTBUU C MPEIJIOKEHHBIM aITOPUTMOM;

- YMeHue caMOCTOSITENIbHO CTaBUTh €U, BHIOUPATh U CO3/1aBATh aJITOPUTMBI
JUTSI pelieHusl y4eOHbIX MaTeMaTUYECKUX MPOOJIeM;



- YMeHue IUIaHUPOBATb U OCYIICCTBIIATh ACATCIIbHOCTD, HAIIPABJICHHYIO Ha
PCUHICHUEC 3aaa4 UCCIACA0BATCIbCKOIo XapaKTepa,

HpeI[MeTHble PeE3yJIbTaThI

Oco3HaHue 3HAYeHUSI MAaTEMaTUKHU B TIOBCETHEBHOM JKM3HU YETIOBEKA;

- ®opmHpoBaHUE MPEACTABICHUIN COLUANBHBIX, KYJIbTYPHBIX U UCTOPUYECKHUX
dakTopax cocTaBJICHUSI MaTEMAaTUYECKON HAYKHU;

-  ®opmupoBaHUE TPEACTaBICHUI O MaTeMaTHKe KaK 4YacTH OOIledyeroBeYecKon
KyJbTYPbl, YHUBEPCAIBHOM $I3bIKE HAYKH, MO3BOJISIONIEM OMHUCHIBATh U U3y4aTh
peasbHbIe MPOIIECCHI U SBIICHUS,

- ®@opmHUpOBaHME TPEACTABICHUN O MaTeMaTHKe Kak O METOoJe IO3HAHUA
JEWCTBUTEILHOCTH, TTO3BOJISIONIEM OMUCHIBATh U U3yYaTh PEAIbHBIC MPOLECCH U
ABJICHUS: OCO3HAHWE pOJM MaTeMaTUKH B pa3BuUTHM Poccunm W MuUpa;
BO3MOXXHOCTh TMPUBECTH MPUMEPHI U3 OTCUECTBEHHOW U BCEMHPHOW MCTOPUU
MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB;

- OBnajeHue MaTEMAaTHUYECKUMM 3HAHUSIMU M YMEHUSMHU, HEOOXOIUMBIMH JIJIsI
MPOJOIKEHUS O0pa30BaHUs, U3YUYCHHUS CMEXHBIX JUCIMIUIMH, NMPUMECHEHUS B
MMOBCEHEBHOM JKHU3HHU;

- Coznanue pyHIaMEHTA JIJIs MATEMaTUYECKOTO pa3BUTHS, (HOPMUPOBAHUS
MEXaHU3MOB MBIIIJICHUS, XapaKTEPHBIX JJI1 MAaTEMAaTUUECKOUN AeATEIbHOCTH;

- OBnagenue 0a30BbIM TMOHSATUWHBIM amnmapaTtoM IO OCHOBHBIM pazjesiaM
COJICpKaHMsl, TMPEJACTABICHUE 00 OCHOBHBIX H3y4aeMbIX TMOHATUAX (YHUCIIO,
reomerpuyeckas  ¢urypa, ypaBHEHUE, BEpPOATHOCTb) KaK  BaXKHEHUIIMX
MaTeMaTUYECKNX MOJENSIX, TMO3BOJSIONIMX OMNUCHIBATh W H3y4aThb peajbHbIE
MPOIIECCHI U SIBJICHUS;

- YMenue paboTath ¢ MaTeMaTUYECKUM TEKCTOM (QHAJIM3UPOBATh, U3BJICKATH
HE0OX0IMMYI0 HH(OPMAIIHIO), TPAMOTHO IPUMEHSITH MAaTEMATHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3JIUYHBIC SI3bIKKM MAaTEMATUKU;

- Pa3BuTue npencraBieHuil 0 YMCIe, HATYPAIBHBIX YHUCET, OBJIAJICHNE HABBIKAMHU
YCTHBIX, MTUCbMEHHBIX, HHCTPYMEHTAJLHBIX BHIYUCIICHHIA;

- OBnasmeHue  OCHOBHBIMHU  CMOco0aMM  TPEJACTABJICHUS U aHaAIM3a
CTaTUCTUYECKUX  JIaHHBIX;  HaJMYWe  TMPEJCTABICHUNM O  CTaTUCTHUYECKUX
3aKOHOMEPHOCTSIX B PEalbHOM MHUPE M O Pa3IUYHBIX CIOCO0aX HMX H3Y4YEHUS, O
BEPOSTHOCTHBIX MOJEIISIX;

- YCBOGHHME CHCTEMAaTHMYECKHX 3HAHUW O TUIOCKMX (UTypax W MX CBOMCTBax, a
TaKXe€ Ha HarJIsiJHOM YPOBHE — O MPOCTEUIINX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE
MPUMEHSTh CHUCTEMaTUYECKUE 3HAHUSI O HUX JJI PEIICHUS TeOMETPUUYECKUX U
MPAKTUYECKUX 3a]1a4;

- YMeHusi u3MEpATh JIMHBI OTPE3KOB, BEJIWYMHBI YIJIOB, HCIOJIb30BAThH
dbopMyINbl I HAXOXKJACHUS TEPUMETPOB, IUIOMIaACH U 00BEMOB IeOMETPUUYECKHUX
duryp;

- YMeHue MPUMEHSITh U3YUYCHHBIC MMOHSITHS, PE3YIbTaThl, METOABI JIJIsI PEIICHUS
3a/lad  MPAKTUYECKOro XapakTepa MW 3ajJad U3 CMEXHBIX JUCHUIUIMH C
WCIIOJIb30BAaHUEM TIPH HEOOXOJUMOCTH CIPABOYHBIX MAaTEPUAIOB, KAJIbKYyJIATOPA,
KOMIIBIOTEPA.



- YMeHue npoBoIuTh KilacCU(PHUKAINH, TOTHIECKHE 0O0CHOBAHMS,
JI0Ka3aTeNbCTBA MaTEMAaTUUECKUX YTBEPIKICHUM;

- YMeHue pacro3HaBaTh BUAbl MATEMaTUUECKUX YTBEPKIECHUN (aKCHOMBI,
OIIPEENICHHMS], TEOPEMBI U Ap.), IPSIMbIE U OOPATHBIE TEOPEMBIL;

- OBnageHue CHUMBOJIBHBIM SI3bIKOM  aireOpbl, IpPUEMAaMH BBIITOJIHEHUS
TOXKJECTBEHHBIX  MpeoOpa3oBaHUIl  paIlMOHATBHBIX  BBIPAKEHUN,  pELICHHUS
YPaBHEHUH, CHUCTEM YpaBHEHMH, HEPABEHCTB M CHUCTEM HEPABEHCTB, YMEHME
UCIIOJIb30BaTh UJCI0 KOOPAMHAT Ha IJIOCKOCTH JJIsI MHTEPIpETalud ypaBHEHHIH,
HEPAaBEHCTB, CHCTEM, YMEHHUE IPUMEHATh ajiredpanyeckue mnpeoOpa3oBaHuUs,
anmapaT ypaBHEHHI M HEPAaBEHCTB ISl PEIICHUS 3a/ad M3 Pa3IUYHBIX Pa3JesioB
Kypca;

- Osmagenue cucteMod (QYHKIMOHAIBHBIX TMOHATHH, (QYHKIIHMOHAIBHBIM
A3BIKOM M CHMBOJIMKOW, YMEHHE HAa OCHOBE (YHKIMOHAJIbHO-TPAPUUECKUX
IpEICTaBICHUN OMMCHIBATh U aHAJIU3UPOBATh PEAJIbHBIE 3aBUCUMOCTH;

- OBlaieHHME TEOMETPUUYECKUM S3bIKOM, YMEHHE HCIOJIb30BaTh €ro Jjs
OMHKCaHUSl TPEIMETOB OKPYKAIOIMIEr0 MHpa, pa3BUTHE MPOCTPAHCTBEHHBIX
NpEICTaBICHUA W W300pa3WTENbHBIX  YMEHUW, NPUOOpPETEHHE  HAaBBHIKOB
reOMETPUUYECKUX MTOCTPOCHUI.

BeinyckHuk Hayuuress B 5-6 kiaccax  (Iuisi  HMCIOJB30BAHMA B
MOBCEIHEBHOW KU3HU U olOecrevyeHns BO3MOKHOCTH YCIEIIHOTO MPOJ0JIKEeHUs
o0pa3oBaHusi Ha 02a30BOM yPOBHe)

e OmnepupoBaTh Ha 0A30BOM YPOBHE MOHATUSIMU: MHOKECTBO, DJIEMEHT
MHOECTBA, OJIMHOKECTBO, PUHAIJICKHOCTD;

® 3aJ1aBaTh MHOXECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HaxOJWTh MepecedeHne, 00beTMHEHHE, TOAMHOKECTBO B MTPOCTEUIIINX
CUTYyaIUsIX.

B noBceHeBHOI1 dKM3HU M NIPU U3YyYE€HUH APYTUX MPeEIMETOB:
® pAacIO3HaBaTh JIOTMUYECKH HEKOPPEKTHBIC BBICKA3bIBAHUSI.

Yucaa

e OmnepupoBaTh Ha 0a30BOM YpPOBHE MOHATHSIMH: HATYpaJIbHOE YHCIIO, IIEJI0e
YHUCJI0, OOBIKHOBEHHAS JAPOOb, TeCATHYHAS JPOOb, CMEIIAaHHOE YHCII0, PAIlHOHAIBHOE
YHCIIO;

® JCIIOJb30BaTh CBOWCTBA YHUCEN U IIpaBUIIa ACHCTBUN C pallMOHAIBHBIMU
YU CJIAMH TIPY BBITIOJHEHNH BBIYNCIICHNN;

® CIIOJb30BaTh MIPU3HAKHU AEIUMOCTH Ha 2, 5, 3, 9, 10 npu BeIOTHEHUH
BBIUHCJICHU U PEIICHUH HECJIOKHBIX 3a71a4;

® BBIIIOJHATH OKPYIJIEHUE PALIMOHATIBHBIX YUCEII B COOTBETCTBUH C
IIpaBUJIAMU;

¢ CpaBHHBATb PAllMOHAJIBHBIC YMUCJIA.

1 o

31ech U gajnee — pacmo3HaBaTh KOHKPETHBIC IPUMEPHI OONINX MOHATHH 10 XapaKTEPHBIM MTPU3HAKAM, BHITIOJTHSITh
JIEACTBUS B COOTBETCTBUU C OTIPE/ICTICHUEM U MTPOCTEHIIIMMHU CBOMCTBAMHU MOHATUM, KOHKPETU3UPOBATH
prMepaMH OOIITHE MOHATHS.



B nmoBce1HeBHOM KU3HM ¥ NIPU U3YYECHUH JAPYTUX NPeAMETOB:
® OLICHMBATh PE3YJIbTaThl BBIYMCICHUI NPU PEILICHUH MPAKTHYECKUX 3a/1a4;

® BLIIIOJIHATE CPABHCHUC YHCCII B PCAJIbHBIX CUTYAlUAX

® COCTaBJISITh YUCJIOBBIE BBIPAXKEHUS [IPU PELICHUN MTPAKTUYECKUX 3a]1a4 U
3a/1a4y U3 JPYyrux y4eOHbIX MPEIMETOB.

CrarucTnka v Teopusi BepOATHOCTEM
e [IpencraBisTh JaHHBIE B BUJIE€ TAOJUII, JUarpamMM,

® YHUTATb I/IH(i)OpMaHI/II-O, IMpCaACTAaBJICHHYIO B BUIC Ta6JIHHI>I, AuarpaMMal.

TexcToBBIC 32241

e PemaTh HECIOKHBIE CIOKETHBIE 3a/1a4M Pa3HBIX TUIIOB Ha BCE
apupMeTHYeCKre ACHCTBUS;

® CTPOWUTH MOJIENIb YCJIOBHS 3a7aud (B BUJE TaOJHIIBI, CXEMbI, pUCYHKA), B
KOTOpPOM JaHbl 3HAYCHUS IBYX U3 TPEX B3aUMOCBS3aHHBIX BEJIMUMH, C LEJIBIO ITOMCKA
pELICHUS 3aa4u;

® OCYULIECTBIIATH CIIOCOO IMOMCKA PEIIEHUS 3a7a4l, B KOTOPOM PACCYKIEHUE
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

¢ COCTAaBJIATH IUIaH PCIICHUA 3a1da4n,
¢ BBIJCIIATH OTAIlbl PCHICHUSA 3aa49H;

¢ HMHTCPIPCTHPOBATDH BBIYHUCINTCIBHBIC PC3YJIBTATLI B 3a1a4C, HCCIICA0BATDH
IMOJIYYCHHOC PCUHICHHUC 3aa1n;

® 3HATh PA3IMUME CKOPOCTEH 0OBEKTA B CTOSIYEH BOJIE, IPOTUB TEUCHUS U TIO
TEUEHHIO PEKH;

¢ pCHIATh 3aJla4M Ha HAXOXKACHUC YaCTH YHUCJIa U YK CJIa 110 €ro 4acCTu,

e pelaTh 33/Ja4d pa3HbIX TUMOB (Ha padOTy, HAa MOKYIKH, HA JBUKEHHE),
CBSA3BIBAIOLIUX TPU BEIUYMHBI, BBIIEISATH 3T BEJIUYMHBI U OTHOLIEHUS MEXTY HUMU;

® HAaxXOJWUTh MPOLEHT OT YHUCJIa, YUCJIO MO MNPOLEHTY OT HEro, HaXOAWTh
NPOLIEHTHOE OTHOUIEHWE JIBYX YHCEJN, HAXOAWTh TMPOIEHTHOE CHUKEHUE WIH
IIPOLIEHTHOE NOBBIILIEHNE BETNYNHBL;

® pelaTh HECIOXKHBIE JIOTHYECKHE 3aa4d METOAOM PACCYKICHU.
B nmoBce1HeBHOM KU3HM ¥ NIPU U3YYECHUH APYTUX NPEAMETOB:

® BbIJIBUTaTh TMIIOTE3bI O BO3MOXKHBIX MPEIEIbHBIX 3HAYEHUSAX UCKOMBIX
BEJIMYMH B 3aJa4e (Ie1aTh NPUKUIKY)

Harasimnas reomerpust
I'eomerpuyeckue purypsi

e OmepupoBaTh Ha 0a30BOM YpOBHE MOHSTHIMH: (UTypa, TOUKA, OTPE3OK,
npsiMasi, Jyd, JIOMaHasi, yroji, MHOTOYTOJbHUK, TPEYTOJbHUK M YETHIPEXYTOJbHUK,
NPSIMOYTOJILHUK M KBaJIpaT, OKPY>KHOCTb U KPYT, IPSIMOYTOJIbHBIN Napaijiesienune,



Ky0, map. M300paxars nuzyuaembie GUTypbl OT PyKU U C TIOMOILBIO TUHEHKHU U
LUPKYJIA.

B HOBceIlHeBHOﬁ JKU3HU A IIPH U3YICHHUH IPYIruX NpeaMeToB:

® pCuiaThb MPAKTHYCCKHUC 3ada4Yr C IIPUMCHCHHUCM HpOCTCﬁIHPIX CBOMCTB
buryp.
I/I3Mepemm H BBIYHCJICHHUHA

® BBLIIIOJIHATH U3BMCPCHUC OJIMH, paCCTOHHHﬁ, BCJIMYUH YIJIOB, C IOMOIIBIO
HHCTPYMCHTOB JIA I/IBMGPCHI/Iﬁ IJIMH U YTJIOB,

¢ BBIYHCIEATH INTIOIIAAN IIPAMOYTOJIBHHUKOB.

B HOBCCI{HCBHOﬁ JKU3HMA 1 IIPH U3YHCHHUH NIPYIUX NpeaMeToB.

® BBIYKCILATH PACCTOSIHUSA HA MECTHOCTH B CTAHJAPTHBIX CUTYalUX, IUIOIIATN
IPSAMOYTOJIbHUKOB;

® BBINOJIHATH IPOCTEUIINE TOCTPOCHUS U U3MEPEHUS HA MECTHOCTH,
HEO0OXOIMMBbIE B PEATbHOU KU3HH.

I/ICTOpl/Iﬂ MaTEMaTHKHU

¢ OIIMCBIBATh OTACIBbHBIC BbIAAOIIUCCS PC3YJIbTAThI, IIOJIYUYCHHBIC B XOAC
pa3BUTHUA MATCMATUKHU KaK HAYKH,

® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3HU C
OTEUYECTBEHHOW U BCEMUPHON UCTOPUEN.

BpInyCKHHMK MOJYYHMT BO3MOKHOCTh HAYYMTHCH B 5-6 Kiaccax (114
o0ecriedyeHNs] BO3MOKHOCTH yCIEIHOTO MPOI0JIKEHUs1 00Pa30BaHUS HA
0a30BOM M YIi1y0JIEHHOM YPOBHSIX)
JIeMEeHThI TEOPHH MHOKECTB U MaTEMAaTHYeCKOM JIOTUKH

o OHGpHpOBaTLZ NOHATUSIMU: MHOXECTBO, XAPAaKTEPUCTUKU MHOXECTBA,
3JIEMEHT MHOKECTBA, IIyCTOE, KOHEYHOE U OECKOHEYHOE MHOKECTBO, MTOJMHOKECTBO,
MPUHAAJIEKHOCTD,

® ONpENeNiITh MPUHAJICKHOCTh AJIEMEHTAa MHOXECTBY, OOBEIMHEHHUIO H
IIEPECEUCHUIO MHOJKECTB; 3aJaBaTh MHOXKECTBO C TIOMOLIBIO IEPEYUCIICHHUS
3JIEMEHTOB, CJIOBECHOT'O OIHUCAHHUSI.
B noBceHeBHOM KU3HM M NIPU U3YYECHUH APYTUX NPEAMETOB:

® pacCIlO3HABaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS;

® CTPOUTH LCIIOYKH YMO3aKJIIO‘IeHI/II>'I Ha OCHOBC HCIIOJB30BaHUA ITPpaBUII
JIOT'UKH.

Yucia

L OHepI/IpOBaTB IMOHATUAMU:. HATYPAJIBbHOC YHCJI0, MHOKCCTBO HATYPAJIbHBIX
YHUCCJI, LICJIOC YHCJIO, MHOXKCCTBO IICJIBIX YMCCEII, OOBIKHOBEHHAs )1p06b, JACCATHUYHAas
llp06b, CMCIIaHHOC YHUCJIO, PAIUOHAJIbHOC YHUCJIO, MHOKXCCTBO PAalMOHAJIBHBIX YHCCII,
reoOMCTpHUUYCCKasa MHTCPIIPECTAalHA HATYPaJIbHBIX, LCJIbIX, pAllMOHAIIbHBIX

2
371ech U anee — 3HaTh ONpeAeSiCHUE MOHATHUS, YMETh MOSCHATH €r0 CMBICH, YMETh UCIIOJIb30BATh MOHITHE U €T0
CBOWCTBA IIPH MTPOBEACHUH PACCYKICHHH, TOKAa3aTeIbCTB, PEIICHUH 3a1a4.



® [IOHHUMATh U OOBIACHATH CMBICI HOSHHHOHHOﬁ 3aIlIMCHU HAaTypaJbHOI'O YHUCJIa,

¢  BBIIOJHATH BBIYHUCJIICHUA, B TOM YHCJIC C UCITOJIb30BAHNCM ITPUCMOB
PalluOHAJIbHBIX BBI‘{HCJIGHHﬁ, 00OCHOBEIBATh AJITOPUTMBI BBITIOJIHCHHA I[CﬁCTBHﬁ;

® HCIOJIB30BaTh MPU3HAKHU AeIUMOCTH Ha 2, 4, 8, 5,3, 6,9, 10, 11, cymmbI 1
MPOU3BEACHUS YHCEI TMPH BBIMOJHCHUH BBIYMCICHUNH M pEHICHUU 3ajad,
00OCHOBBIBaTh MPU3HAKU JEITHUMOCTH;

¢  BBIIIOJIHATL OKPYIJICHUC PAIMOHAJIbHBIX YHUCCII C SaI[aHHOﬁ TOYHOCTBIO,

®  YIOPSIOYMBATH YKCIIA, 3AITUCAHHBIC B BUIC OOBIKHOBEHHBIX U JIECATUIHBIX
npo0eit;

e HaxoauTh HOJI 1 HOK uucen u ucmonab30BaTh UX P PEIICHUH 3a]1ad,

® ONEpUPOBATh NOHIATHUEM MOJYJIb YUCIA, TEOMETpHUYECKash HHTEPIIpEeTalus
MOJyJIsL YUCIIA.

B HOBCCI{HeBHOﬁ KU3HMA A IIPU U3YYCHHUH NIPYIUX NPEIMETOB:

® [PUMEHSTH NPABUIIA MPUOIMKEHHBIX BBIYUCICHUHN NPU PELLICHUH
MPaKTUYECKUX 3a]1a4 U PEUICHUH 3a]a4 IPYTUX YUYEOHBIX IPEIMETOB;

®  BBINOJHATH CPABHEHUE PE3YIIBTATOB BBIUUCICHHUN IPH PEIICHUH
MPaKTUYECKUX 3a]1a4, B TOM YHUCJIE€ TPUOJIMKEHHBIX BHIYMCIICHHI;

¢ COCTAaBJIATH YUCJIOBBIC BBIPAKCHHA N OLICHHUBATD UX 3HAYCHUA IIPpU
PEIICHUMN ITPAKTHYCCKUX 3aaa4 U 3aJia4 U3 JPYIux y‘le6HBIX npeaAMCTOB.

YpaBHeHMs U HEPABEHCTBA

e OmnepupoBaTh MOHIATUSMU: PABEHCTBO, YHCJIOBOE PAaBEHCTBO, YPABHEHHE,
KOpPEHb YPaBHEHUs, PELICHUE YPABHEHUSI, YN CIIOBOE HEPABEHCTBO.

CraTtucTika ¥ Teopusi BepOATHOCTE

e OnepupoBarh MOHATUIAMU: CTOJIOUYATHIE U KPYTOBBIC JUATPAMMBI, TAOIUIIbI
JAHHBIX, CpeliHee apudMeTUIECKOe,

® U3BJIEKATh, MH(GOPMAIIHIO, TIPE/ICTABIICHHYIO B TA0JIMIIAX, HA IUarpaMMax;
®  COCTaBJIATH TAOJMIILI, CTPOUTH JUAarpaMMbl HA OCHOBE JJAHHBIX.

B noBceqHeBHOI1 )KM3HU M NPU U3YyYE€HUH IPYTUX MPeEAMETOB:

® U3BJIEKaTh, MHTEPIPETUPOBATH M  MPeoOpa3oBbIBATH HHPOPMALIUIO,
NPEACTABICHHYI0O B Ta0NMIIAX M HAa JuarpaMMax, OTpaXaroUlyl CBOWCTBa U
XapaKTEPUCTUKH PEATIbHBIX MPOLIECCOB U SIBJICHUM.

TexcToBBIC 32241

e Pemars NpoCThIE U CIOKHBIE 3a/1a4M Pa3HBIX TUIIOB, & TAKXKE 3aJa4u
IIOBBILIEHHON TPYAHOCTH;

® HCIIOJIb30BATb PA3HBIC KPATKUE 3allMCHU KaK MOACIIN TCKCTOB CJIOKHBIX
3a1a4 AJid MOCTPOCHUA MMOMCKOBOM CXE€MBI M PCUICHUA 3aaa4,



® 3HATh U MPUMEHATH 00a criocoba moucka pemeHus 3aaad (0T TpedoBaHUs K
YCJIOBHIO U OT YCJIOBHUS K TpeOOBaHUIO);

®  MOJEITUPOBATH PACCYKICHUSI MPU TTOUCKE PEIICHUS 33729 C TTOMOIIIBIO
rpad-CXeMbl;

¢ BBIACIEATH JTAllbl pCHICHUSA 3a1a49 U COACPIKAHNC KAKIOT'0 3Talla,

® HHTEPIPETUPOBATH BHIUNCIUTEILHBIC PE3yJIbTAThI B 33]1a4e, UCCIICIOBATh
NOJYYCHHOE PEIICHHE 3a]1a4u;

® aHAIM3UPOBATh BCEBO3MOXKHBIE CUTyallM¥ B3aUMHOI'O PACIOJIOKEHUS IBYX
OOBEKTOB M M3MEHEHHE WX XapaKTEePUCTUK IPU COBMECTHOM JBIKEHUHU (CKOPOCTH,
BpEMS, pacCTOSIHUE) TP PELICHUM 337a4 Ha JBUKEHHE JIBYX OOBEKTOB KaK B OJTHOM,
TaK U B IPOTUBOIOJIOXKHBIX HANPABICHUSIX;

® JCCJIEI0BATh BCEBO3MOXKHBIE CUTYAIIMH MPU PEIICHUH 33/1a4 HA JBUKEHUE
IO pEKe, pacCMaTpPUBAaTh Pa3HbIE CUCTEMBI OTCUETA;

e pelmaTh pa3HOOOpa3HbIE 33Ja4M «HA YaCTH»,

e pemarb M  OOOCHOBBIBaTH CBOE€  pElIEHHE  3adad  (BBLACISTH

MAaTCMAaTUYCCKYIO OCHOBY) Ha HaXOXIACHHUC 4YaCTH 4YHCJIa M YHCJIa II0 €TI0 4YAaCTH Ha
OCHOBC KOHKPCTHOI'O CMBICJIA I[p06I/I;

e OCO3HaBaTh U OOBICHATH HICHTUYHOCTb 3aJa4 pPa3HbIX  THIIOB,
CBA3BIBAIOIINX TPH BCIWYMHBI (Ha pa60Ty, Ha IIOKYIIKM, Ha I[BI/I)KeHI/IC); BBIACIIATDH
9TH BCJIMYMHBI MU OTHOIICHHUA MCKAY HHMH, IIPUMCHATL HUX IIPpH PCHICHHUU 3a1ad,
KOHCTPYUPOBATb COOCTBCHHEIC 3a/1a41 YKa3aHHBIX THIIOB.

B noBceHeBHOM KU3HM U NIPU U3YYECHUH APYTHX NPEAMETOB:

e BBICIATH IIPU PEIICHUH 3aJad XapaKTEPUCTHKU paccMaTpUBacMOW B
3a/laye CUTYallMM, OTJIMYHBIE OT peajbHBIX (T€, OT KOTOPBIX a0CTparupoBajuUCh),
KOHCTPYHUPOBATh HOBBIE CUTYallUU C YUYETOM 3THUX XapaKTEPUCTHUK, B YACTHOCTH, MPU
pElIeHUH 337a4 Ha KOHLEHTPAH, YYUTHIBATh IUIOTHOCTh BELIECTBA;

e peulaTh ¥ KOHCTPYMPOBATH 3a1a4l HA OCHOBE PACCMOTPEHUS PEATBHBIX
CUTYallMii, B KOTOPBIX HE TPEOYETCsI TOUHBIN BHIYUCIUTENBHBIN PE3yJIbTaT;

¢ pPCIIAaTh 3aa4M Ha ABUIKCHHUC I10 PCKC, paCCMAaTpUBaA PAa3HbIC CUCTCMbI
OTCUCTA.

Harasignas reomerpus
I'eomerpuueckue ¢purypsol

e 3BiekaTh, HHTEPIPETUPOBATH U MIPEOOPA30BHIBATH HH(MOPMAITHIO O
reoOMEeTpUYECKUX (PUrypax, npeICTaBICHHYIO Ha YepTexkKax;

e un3o0paxkaTh u3ydaemblie GUTYpPHl OT PYKH U C TIOMOIIbIO KOMITBIOTEPHBIX
MHCTPYMEHTOB.
N3MepeHnsi 1 BLIYUCICHUS

¢  BBIIOJIHATH USMCPCHUC IJIMH, paCCTOﬂHHﬁ, BCJIMYMUH YTJIOB, C IOMOLIBIO
HHCTPYMCHTOB JIA I/I3MepeHI/1ﬁ IJIMH U YT'JIOB;



® BLIYUCIEATH INIOIAIN ITPAMOYTOJIBHUKOB, KBAAPATOB, 00BEMBI
MpAMOYT'OJIBHBIX ITAapaJlICIICIIUIICO0B, KY6OB.

B noBceqHeBHOI1 )KM3HU M NIPU U3YyYE€HUH IPYTUX MPEAMETOB:
® BBIYUCIATH PACCTOSHUS HA MECTHOCTH B CTAaHJAPTHBIX CUTYalLIUSIX,
IJIOIIAN YYaCTKOB MPSMOYTOJIbHON (hOpMBI, 00bEMBI KOMHAT;
® BBINIOJIHATH MPOCTEHIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOIUMBIE B
peanbHOM KU3HH,
® OIICHUBATbH pa3Mephl pealbHbIX 00BEKTOB OKPYKAIOIIETO MUPA.
HcTopust MaTeMaTUKN

L4 XapaKTepI/IBOBaTI) BKJIa/] BBIIAIOIIUXCSA MAaTCMATHKOB B PaA3BUTHUC
MAaTCMAaTUKHU U UHBIX HAYYHBIX o0OacTeii.

BorinyckHMK HAy4YuTCcsl B 7-9 kiaccax (il HCIOJIb30BAHNS B MIOBCEAHEBHOM
JKM3HH U 00ecreYeHus1 BO3MOKHOCTH YCIIEIIHOT0 MPOI0JIKeHUs 00Pa30BaHNs
Ha 02a30BOM YpOBHe)
DJIeMEeHThI TEOPUH MHOKECTB M MATEMATHYECKOM JIOTHKHU
e OmnepupoBath Ha 6a30BOM YPOBHE MOHSTUSIMHU: MHOXECTBO, 3JIEMEHT
MHOJKECTBA, MOJIMHOXKECTBO, IPUHAIJICKHOCTD;
®  33/1aBaTh MHOXECTBA MEPEUHUCIEHUEM UX DJIIEMEHTOB;
® HaxXOJWTh NepecedeHne, 00beTMHEHHE, TOAMHOKECTBO B MIPOCTEUIIINX
CUTYyaLUsIX;
® OIepUpoOBaTh HA 0A30BOM YPOBHE MOHSATUAMHU: OTPE/ICIICHUE, AKCHOMA,
Teopema, J0Ka3aTelIbCTBO;
® TIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI ISl HOATBEPKICHUS CBOUX
BBICKA3bIBAHU M.
B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTUX NPeIMETOB:
® JCIOJIb30BaTh rpauyecKoe MPECTABICHUE MHOXKECTB JUISl OMUCAHUS
peaNbHBIX TPOIECCOB M SIBICHHWM, MPU PEIICHUH 3a/lad JPYTUX Y4eOHBIX
MPEIMETOB.

Yucaa

e OmnepupoBarh Ha 0230BOM YpOBHE NOHATHUSMU: HATYPAJIBHOE YUCIIO, LIEI0e
YHUCJ0, 0OBIKHOBEHHAs APOOb, AECATUUHAS APOOb, CMEIIaHHAs APOOb, pallMOHATIBLHOE
YUCIO0, apu(PMETUYECKUN KBaAPATHBINA KOPEHbD;

® JCMOJIb30BAaTh CBOMCTBA YKMCEI U MPaBUJIA JCUCTBUI MIPU BHINIOJIHCHUN
BBIUMCIICHUH;

® HCIOJIB30BaTh MPU3HAKM JCIUMOCTU Ha 2, 5, 3, 9, 10 npu BBINOJHEHUH
BBIUHCJICHU U PEIICHUH HECJIOKHBIX 3a71a4;

®  BBINOJHATH OKPYTJICHUE PALIMOHAIBHBIX YUCEIl B COOTBETCTBUH C
IIpaBUJIAMU;

3 o

31ech U gajnee — pacmo3HaBaTh KOHKPETHBIC IPUMEPHI OONINX MOHATHH 10 XapaKTEPHBIM MTPU3HAKAM, BHITIOJTHSITh
JIEHCTBUS B COOTBETCTBUH C OTIPEICIICHUEM U MPOCTEULIMMHU CBOMCTBAMU MOHATUN, KOHKPETU3UPOBATH
prMepaMH OOIITHE MTOHATHS.



® OIICHMBATh 3HAYCHUE KBAJAPATHOTO KOPHS M3 IOJOKHUTEIBHOTO IIEJIOro
YHCIIa;

® paclO3HABATh PALIMOHAIBHBIE U UPPALMOHAJIBHBIC YUCJIA;
® CpaBHUBATH YUCIIA.

B noBceHeBHOI :KU3HM ¥ IPU U3YYEHUH JPYTUX NPeAMETOB:
® OIICHUBATH PE3YJIbTATHl BEIYMCIICHUN MTPU PEIICHUU IPAKTUYECKUX 3a]1aY;

¢  BBLIIIOJIHATE CPABHCHUC YHCCII B PCAJIBHBIX CUTYALHAX,

® COCTABJISITh YHCJIOBBIE BHIPAXKEHUS IIPHU PEIICHUH NPAKTUUYECKUX 3a7a4 U
3a/1a4y U3 ApYyruX y4eOHbIX MPEIMETOB.
ToxknecTBeHHbIE IPeOOPaA30BAHUSA

e BpINonHATH HECIOXKHBIE NpeoOpa3oBaHMs AJs BBIYMUCICHUS 3HAYCHUU
YUCJIOBBIX BBIPAKECHUW, COAEPKAIMX CTENEHUM C HATyPAIBHBIM II0KA3aTENEM,
CTEIEHU C LIEJIBIM OTPULATEIbHBIM ITOKA3aTENEM;

®  BBINOJIHATH HECIOXKHbBIE IPe0OpPa30BaHUS LIEJIbIX BRIPAXKEHUM: pacCKpbIBATh
CKOOKH, TPUBOJIUTH MOAOOHBIE CIIaracMbI€;

® 1CIOJIb30BaTh (OPMYJIbI COKPAIIEHHOTO YMHOXEHHUSA (KBaJpaT CYMMBI,
KBaJpaT pPa3HOCTH, Pa3HOCTh KBAJAPATOB) ISl YIPOIICHUS BBIYUCICHUN 3HAUYCHUI
BBIPAKCHU;

®  BBINOJHATH HECTIOKHBIE IPE0Opa30BaHuUsl APOOHO-TMHEHHBIX BHIPAKCHHUHN U
BBIPAKEHUN C KBAJAPATHBIMU KOPHSIMH.

B noBceaHeBHOM »KU3HU M NIPU U3YYEHUH IPYrUX NPEAMETOB:

® IIOHMMAaTb CMBICJ 3aIIMCH YMCJIA B CTAHAAPTHOM BUIE;

e omnepupoBaTh Ha 0A30BOM YPOBHE MOHITHEM «CTaHJAPTHAs 3alHUCh YHCIIAY.
YpaBHeHHS U HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSTUSMU: PABEHCTBO, YUCIOBOE
PAaBEHCTBO, YpPAaBHEHUE, KOPEHb YPAaBHECHUs, PEUICHUE YPABHEHMs, UYMCIIOBOE
HEPABEHCTBO, HEPABEHCTBO, PELICHUE HEPABEHCTBA,

® [POBEPATH CIPABELIMBOCTh YHCIOBBIX PABEHCTB U HEPABEHCTB;

® pelaTh JIMHEWMHbBIC HEPABEHCTBA U HECJIOKHBIE HEPABEHCTBA,
CBOJSIIMECS K JIMHCHMHBIM;

¢ pclIaTb CUCTCMbI HCCIIOKHBIX JIMHEHUHBIX ypaBHeHHﬁ, HCPABCHCTB,

® TPOBEPATH, ABISAETCS JIU JAHHOE YUCIIO PEUICHUEM YPaBHEHHSI
(HepaBeHCTBA);

® pemiaTh KBaJApaTHBIE YpaBHEHUS 1O (HOpMYyJie KOPHEH KBaIPATHOTO
YpaBHEHUS;

b I/I306pa)KaTb PCUICHUA HCPABCHCTB U KX CUCTEM HaA YHUCJIOBOM HpHMOﬁ.



B nmoBce1HeBHOM KU3HM ¥ NIPU U3YYECHUH JAPYTUX NPeAMETOB:

® COCTaBJIATH M PELIATH JIMHEWHBIE YPABHEHHUS IIPU PEIICHUU 3a/a4,
BO3HUKAIOIIUX B APYTUX yU4€OHBIX MpeAMETaX.
DOyHKUIMHA
e HaxonuTh 3HaYeHHE (DYHKINH IO 3aJaHHOMY 3HAYCHUIO apTyYMEHTA;

¢ HaXOIWUTb 3HAYCHUC APIryMCHTA 110 3aIdHHOMY 3HAYCHUIO q)YHKHI/II/I B
HCCJIOKHBIX CUTYAIHAX,

¢ ONpCACIIATH ITOJOKCHHUC TOYKH 110 €€ KOOPpANHATaAM, KOOPAWHATBI TOYKH
II0 €€ IMOJIOKCHUIO Ha KOOpZ[HH&THOfI IIJTIOCKOCTH,

e 10 rpadpuKy HaXOAWUTh OOJACTh OMNPEICIICHUS, MHOYKECTBO 3HAUYEHUH,
HYTU (QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, MPOMEXKYTKH BO3pACTaHHS U
yObIBaHMS1, HAMOOJIbILIEEC U HAUMEHbIIIEE 3HAUCHUS PYHKIUY;

® CTPOUTH rpaduK JUHEHHON PYHKIUY;

® [IPOBEPSATH, ABISAETCA JIU JaHHBIN Ipaduk rpadukom 3agaHHON QyHKIIUN
(JIMHEWHOM, KBaIpaTUYHOM, 0OpaTHOM MPONOPLUUOHAIBHOCTH);

® OMNpeAeNITh NPUOIMKEHHbIE 3HAUEHU KOOPIUHAT TOUYKU NIEPECEUCHUS
rpaguKoB (QyHKIIHIA;

® OonepupoBaTh HA OA30BOM YPOBHE MOHATUIMU: MOCIEI0BATEIBHOCTD,
apudMeTHIeCcKasi MPOrpeccus, FCOMETPUIECKasi MPOrPECCUs;

® pelIaTh 33J1a4d Ha NPOrPECCUU, B KOTOPBIX OTBET MOXKET OBITh MOJy4YEH
HEIMOCPEICTBEHHBIM MO/ICUETOM 0€3 MpUMEHEHUS (OpMYI.

B noBceqHeBHOI1 )KM3HU M NPU M3YyYE€HUH IPYTUX MPEAMETOB:

® CINOJIb30BaTh TpaUKU pEANbHBIX IPOLIECCOB U 3aBUCUMOCTEH IS
OTIpEe/IeTICHUs] UX CBOWCTB (HAMOOJBIINE U HaWMEHBIINE 3HAYCHUS, IPOMEKYTKH
BO3pacTaHus U yObIBaHUs, 00JIACTH MOJOKHUTEIbHBIX U OTPULIATEIbHBIX 3HAUEHUHN
U T.IL.);

® JCIOJIb30BaTh CBOMCTBA JIMHEWHON (DYHKIIMU U €€ TpaduK IpH peuieHuu
3a/1a4y U3 APYyruxX y4eOHbIX MPEAMETOB.

CrarucTika ¥ Teopusi BepOATHOCTEM

e lmerh npeacTaBieHre O CTATUCTUYECKUX XapAKTEPUCTUKAX,
BEPOSTHOCTU CIyYatHOTO COOBITHS, KOMOMHATOPHBIX 3a/1a4ax;

® pemaTh MPOCTEUITNe KOMOMHATOPHBIC 3a7a9d METOJOM MPSIMOTO U
OpraHU30BaHHOIO Mepedopa;

® [IPEICTaBIIATH JaHHbIE B BUE TaOIUL, 1Uarpamm, rpaukos;

® YHTaTh HHPOPMAIIUIO, IPEACTABICHHYIO B BUJIE TaOIUIIbI, TUATPAMMBI,
rpaduka;



® OIpenensaTh OCHOBHBIE CTATUCTHUYECKHE XAPAKTEPUCTUKH YHCIOBBIX
HabOpOB;

¢ OICHUBATb BCPOATHOCTD coOBITHS B HpOCTGfIHIHX cly4dasx,

¢ UMCTDH IPCACTABJIICHUC O POJIK 3aKOHA OOMBIINX YHCEII B MACCOBBIX
SABJICHHUAX.

B noBceHeBHOI KU3HM ¥ NIPU U3YUYEHUH PYTUX MPeAMETOB:
® OILICHMBATh KOJIMYECTBO BO3MOXKHBIX BAPUAHTOB METOIOM Mepedopa;

¢ UYMCTH IIPCACTABJICHUC O POJIA IMIPAKTHUYCCKHU JOCTOBCPHLBIX U
MaJIOBCPOATHBIX CO6I>ITI/H>'I;

¢ CpaBHHBATb OCHOBHBIC CTATUCTHYCCKUC XAPAKTCPUCTHUKH, ITIOJIYUYCHHBIC B
IIpOoHCcCCC pCUICHUA HpHKHaHHOﬁ 3a/la4i, U3YUYCHUA PCAJIBHOI'O ABJICHUA,

¢ OICHHUBATH BCPOATHOCTDL PCAJIbHBIX COOBITUH U SIBJICHUH B HECJIOKHBIX
CUTyalu:six.

TexkcTOBBIE 3agavan

e Pemars HECIOKHBIE CIOKETHBIE 3a/1a4M Pa3HBIX TUIIOB HA BCE
apu(pMeTHYEeCKre ACHCTBUS;

¢ CTPOUTH MOJCIIb YCJIOBHUA 3ada4un (B BUAC Ta6J'II/II_IBI, CXEMbI, pUCYHKa WA
ypaBHeHI/ISI), B KOTOpOﬁ AaHbl 3BHAYCHUS IBYX U3 TPCX B3aUMOCBS3aHHBIX BCIIMYHH, C
ICJIBIO ITOMCKA PCHICHUA 3a1a49M;

® OCYLIECTBJIATH CIIOCOO MOUCKA PEIICHUs 3aJaul, B KOTOPOM PacCykJIeHHe
CTPOUTCS OT YCJIOBHS K TPEOOBAHUIO HJIA OT TPEOOBAHUS K YCIOBHIO;

¢ COCTAaBJIATH IINIaH PCHICHHA 3a/1a4n,
¢ BBIACIIATH OTAllbl pCHICHUS 3a1a4M;

¢ HMHTCPHPETUPOBATH BBIYUCIMUTCIIBHBIC PC3YJIbTAThI B 3a1a4€, HCCICA0BATh
IMOJIYUCHHOC PCHICHHUC 3aa1n;

® 3HATh pa3inyue CKOPOCTEN 0OBEKTA B CTOSIUCH BOJIE, MPOTUB TECUCHHS U 110
TEUEHUIO PEKH;

® pemiath 337a91 Ha HAXOXK/EHUE YaCTH YMCIIa M YMCTIa TI0 €T0 YacTH;
® pemaTth 33/Ja4d pa3HbIX THUMOB (Ha paboOTy, Ha TOKYNKH, HA JBUKCHUE),
CBSI3BIBAIONTUX TPU BEJIMYHMHBI, BBIICISATH 9T BEJTUYMHBI U OTHOIICHUSI MEXTY HUMU;
® HAXOJUTh IMPOIEHT OT YUCJIA, YUCIIO IO MPOIEHTY OT HETO, HAXOUTh
MPOIICHTHOE CHUYKEHUE WJIH MTPOIICHTHOE TOBBIINICHUE BEIMYNHBI,
® pemaTh HECIOXKHBIC JJOTHYECKHE 3a/1a9l METOI0OM PaCCyKICHUI.
B noBceHeBHOI KU3HM ¥ IPU U3YUYEHUH JPYTUX NMPeIMETOB:
®  BBIIBUTATh TUITOTE3bI O BOBMOYKHBIX MPEACIbHBIX 3HAUCHUSIX HCKOMBIX B
3a/1aue BEJIMYMH (JIeJ1aTh MPUKHUIKY).



I'eomeTpuyeckue purypsol
e OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATUIMH Ir€OMETPUUECKUX PUryp;

® U3BJECKATh HHPOPMAIMIO O TEOMETPHUECKUX PUTYpPAX, PEACTABICHHYIO
Ha yepTekax B IBHOM BUJIE;

® MPUMEHSTH AJIS PELICHHs 3a/1a4 TeoMeTprudeckue (hakThl, €CIH YCIOBUS UX
NPUMEHEHUS 33J]JaHbl B IBHOHM (opMe;

¢ pCHIATh 3aJda49M Ha HAXOXKICHHUC I'COMCTPUUCCKUX BCIIMYHH 110 o6pa3uaM
HJIN aJITOPUTMAaM.

B nmoBceaHeBHOM KM3HU ¥ TIPH U3YYEeHUH APYTUX MPeAMETOB:

® HCIIOJIb30BaTh CBOMCTBA I€OMETPHUCCKUX (PUTYpP IS PEUICHUS THUITOBBIX
3a]1a4, BO3HUKAIOIIMX B CHUTYAIlUAX IMOBCCIHCBHOW >XU3HH, 3a7ad IMPAKTHICCKOTO
COJICPIKAHUSI.

OTHomeHnunst
e OmnepupoBatb Ha 0a30BOM YpOBHE IMOHSTUSIMU: PABEHCTBO (UTYp,
paBHble (QUIYpbl, PABEHCTBO TPEYrOJbHUKOB, MapPAJJIENbHOCTh MPAMBIX,
NEPHEHANKYJIAPHOCTh NPSAMBIX, YIIbl MEXAY MNPSMBIMH, IEPHEHIUKYILIP,
HAKJIOHHAs, IIPOEKIIMSL.

B nmoBceHeBHOM KU3HM M NIPU U3YYECHUH JPYTUX NPEAMETOB:
® JCIOJIb30BaTh OTHOILICHMS ISl PEIICHUS IPOCTENIINX 3a/1a4,
BO3HMKAIOIINX B PEAIbHOM KU3HU.
N3mepeHusi M BbIYUCIECHUSA
e BbINOJHATh U3MEPEHUE JIUH, PACCTOSHUMN, BEJIMYHH YIJIOB, C TOMOILBIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

® QpuUMEHATh (GOpMYJbl MEepUMETpa, IUIOMAJAA U 00beMa, IJIOIAIu
NIOBEPXHOCTHU OTAEJIBHBIX MHOTOTPAHHUKOB IIPY BBIYMCIIEHUSX, KOTJa BCE IaHHBIE
UMEIOTCS B YCIIOBUU;

e npumeHsaTh Teopemy Iludaropa, 06a30Bbie TPUTOHOMETPUYECKHUE
COOTHOWIEHHUS JJIsl BBIYUCIICHUS [UJIMH, PACCTOSIHHWM, TUIOMIAAEH B MPOCTEHIINX
Cy4asx.

B noBceHeBHOI1 )KM3HU M MPU U3YyYE€HUH IPYTUX MPeEAMETOB:

® BBIUUCIATH PACCTOSHUS HAa MECTHOCTM B CTaHIAPTHBIX CUTyalUsX,
IJIONIAIA B IPOCTEUIINX CITydasix, IPUMEHATh (OPMYJIbI B MPOCTEUIIINX CUTYAIUSIX B
MOBCEITHEBHON KU3HU.

I'eomerpuyeckue mocTpoeHus

e 300paxkaTh TUIOBBIE TNIOCKKE PUTYPBHI U (PUTYPHI B IPOCTPAHCTBE OT
PYKH U C IOMOUIBI0 HHCTPYMEHTOB.

B noBcegHeBHOM KU3HU U NIPU U3YYEHUM JAPYTrUX NpPeIMeTOB:
®  BBINOJHATH MPOCTEUIIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOIMMBIC B
p€anbHOM KU3HU.



I'eomeTpuueckue npeodpa3oBaHus
e Crpouth Gpurypy, CAMMETPUUYHYIO JaHHOU (PUTYpe OTHOCUTENILHO OCH U
TOYKH.

B noBceaHeBHOM »KM3HU M NIPU M3YYEHUH APYTUX NPeAMETOB:
® pacno3HaBaTh JBUKEHHE OOBEKTOB B OKPYKAIOLEM MUPE;

® pacro3HaBaTh CHMMETPUYHBIE PUTYPHI B OKPYKAIOIIEM MUPE.

BekTopbl M KOOPAUHATHI HA TVIOCKOCTH

e OnepupoBarh Ha 6a30BOM ypOBHE MOHATUSIMU BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEACHUE BEKTOPA HA YHCIIO, KOOPIUHATHI HA IUIOCKOCTH;

e ompenensaTh NPUOIMKECHHO KOOPIUHATHI TOUKH T10 €€ N300paKEHUIO Ha
KOOPJIUHATHOM TNIOCKOCTH.

B noBceqHeBHOI1 )KM3HU M NPU U3YyYE€HUH IPYTUX MPEAMETOB:

¢ JCIIOJBb30BATb BCKTOPHI VI PCUHICHUSA HpOCTGﬁHIHX 3a1a4 Ha OIIPCACIICHUC
CKOPOCTH OTHOCHUTCIIbHOT'O ABHUKCHUA.

Hcropusi MaTeMaTUKH

e OmnuckeiBaTh OTACJIBHBIC BBIIAOIIUCCA PC3YJIbTAThI, IIOJTYYCHHBIC B XOJC
Pa3BUTHA MAaTCMATHKH KaK HAYKH,

® 3HATh IPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB, B CBA3HU C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;

¢ JIOHHMATh POJIb MATCMATUKU B PA3BUTHUHU Poccumn.

MeToabl MATEMATHKH

e BriOuparh moaxo sy H3y4eHHbIH METO/ IS PEIICHUS N3YICHHBIX
TUIIOB MaTE€MaTUYECKUX 3a7a4;

e [IpuBOIUTH MpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B OKPYXKAOIIEH
JEWCTBUTEILHOCTU U MTPOU3BEACHUSAX UCKYCCTBA.

BhInyCKHHMK MOJYYHT BO3MOKHOCTh HAYUYMTHCH B 7-9 Kiaccax (14
o0ecrnevyeHrs] BO3MOKHOCTH YCIIEIIHOT0 MPOAO0JIKEeHUs 00pa30BaHMUs HA
0a30BOM U YIJ1y0OJIECHHOM YPOBHSIX)

JJIeMEeHThI TEOPUH MHOKECTB U MATEMATHYECKOM JIOTUKH

e OmnepupoBaTh MOHITHIMU: ONpPECICHUE, TEOpEMa, aKCHOMa, MHOXKECTBO,
XapaKTEPUCTHUKKA MHOXECTBA, JJIEMEHT MHOXECTBA, IYCTO€, KOHEYHOE W
O0ECKOHEYHOE MHOYKECTBO, ITOAMHOKECTBO, TIPHHAIIICKHOCTD, BKIFOUCHUE, PABCHCTBO
MHOKECTB;

e u300pakaTh MHOXECTBA M OTHOIICHHE MHOXECTB C IIOMOIIBIO KPYroB
Ditnepa;

4
3mech 1 gajgee — 3HaTh ONPEACICHHUE TIOHSITHS, YMETh IMOSICHATEL €r0 CMBICI, YMETh UCIIOIb30BATh MOHITHE M €r0
CBOWCTBA MPH MPOBEACHUH PACCYKICHHUM, IOKA3aTeIbCTB, PEIICHUY 3a/1a4.



¢ OnpcAcCATb HPUHAIJICIKHOCTD 3JICMCHTA MHOKCCTBY, 06’I)CHI/IH€HI/IIO u
MNEPECCUCHUIO MHOXKCECTB,

¢ 3aJaBaTb MHOKCCTBO C IIOMOIIBIO IICPCUYUCIICHUA 3JICMCHTOB, CJIOBCCHOT'O
OIINCaHUA,

® OIEpPUPOBATh TMOHATUSMU: BBICKA3bIBAHUE, HWCTUHHOCTh M JIOKHOCTH
BBICKA3bIBaHUS, OTPUIIAHWE BBICKA3bIBAHMI, OINEpallud HaJl BBICKA3bIBAaHUSMU: W,
WM, HE, YCIIOBHBIE BBICKA3bIBAaHUS (MMILIUKAIUN);
® CTPOUTDH BBICKA3bIBAHUS, OTPULIAHUS BhICKA3bIBAHU.
B noBceHeBHOI KU3HM ¥ IPU U3YYEHUH JPYTUX NPeAMETOB:
® CTPOUTH LIETIOYKH YMO3AKIIOUEHUH HA OCHOBE HCIIOIb30BAHUS TPABUI
JIOTHUKU;

¢ HCII0JIb30BAaTb MHOKCCTBA, OIICpalii C MHOKCCTBAMU, UX Fp&(bPI‘-I@CKOC
NpCACTAaBJICHUC IJIs1 OITMCaHMA PCaJIbHBIX IMTPOUCCCOB U SIBJICHUM.

Yucaa

L OHGpI/IpOBaTB IMOHATHAMUA: MHOXCCTBO HATYPAJIBHBIX 4YHUCCIJI, MHOXCCTBO
OCJIBIX YHCCJI, MHOXCCTBO pPAalMOHAJIbHBIX YHUCCII, HWPPAHOHAIIBHOC YHCIIO,
KBaHpaTHBIﬁ KOpPCHb, MHOXCCTBO I[CﬁCTBHTGJ'IBHBIX YHUCCII, TCOMCTPHUYCCKAsA
HHTCPIIPCTANA HATYyPaJIbHBIX, LEJIbIX, PAllMOHAJIbHBIX, HCﬁCTBHT@HBHBIX YUCCII,

® [IOHMMAaTh U OOBICHITH CMBICTT HOSHHHOHHOﬁ 3aIlIMCHU HAaTypaJbHOI'O YHCJia,

¢  BBIIIOJHATb BBIYHUCIICHUA, B TOM YHCJIC C UCITOJIb30BAHNCM IIPUCMOB
panmnOHaJIbHBIX BBIqHCHeHHﬁ;

®  BBINOJHATH OKPYTJICHUE PAIIMOHAJIBHBIX YMCEII C 3aIJaHHON TOYHOCTBIO;
® CpaBHUBATh PAllMOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA;
® MPEJCTABJISITH PAIlMOHATBLHOE YKCIIO B BUC AECATUYHON ApoOu

® yrIOpHI[OIH/IBaTB qucia, 3alliCaAHHBbIC B BUAC 06BIKHOBCHHOI71 )51 I[@CHTH‘IHOfl
npobwu;

e Haxoauth HOJl u HOK uuncen u UCcosib30BaTh UX MPU PEIICHUU 33/1a4.

B noBceqHeBHOI1 )KM3HU M NPU M3YyYE€HUH IPYTUX MPEAMETOB:

® TIPUMEHSTH MPABWIA IPUOMKEHHBIX BIYUCICHUHN MPU PEIICHUH
MPAKTUYECKUX 3aJ1a4 U PEIICHUH 3a1a4 IPYTUX YICOHBIX TPEIMETOB;

¢ BBIIOJHATb CPABHCHHUC PC3YJILTATOB BBIUMCIICHUI IIpHU pCUICHHUHA
MMPAKTUYCCKUX 3aa4, B TOM YHUCJIC HpI/I6J'II/DI(eHHBIX BBI‘IHCHGHHﬁ;

® COCTAaBJIATH M OOCHHUBATDH YHCJIOBBIC BBIPAKCHUA IIPU PCIICHUHU
MPAaKTHYCCKUX 3aJa4 U 3a1a4 U3 APYyIrux yT—Ie6HBIX npcaAMCTOB,

¢ 3allMCbIBATh U OKPYTJIATH YHUCJIIOBBIC 3HAYCHUSA PCAJIBHBIX BCIIMYHH C
HCIIOJIB30BAHHNCM PA3HBIX CUCTEM U3MCPCHUA.



ToxknecTBeHHBIE IPEOOPA30OBAHUS

b OHCpI/IPOBaTB IMOHATHUAMHA CTCIICHN C HATYPAJbHBIM IIOKA3aTCJIEM,
CTCIICHU C LCJIBIM OTPULATCIIbHBIM I10KA3aTCJICM;

® BBHINOJHATH NPEOOPAa30BaHUS  IENBIX  BBIPAXKEHHI: JEHCTBHUS C
OJHOUWIEHAMHU (CJIOXEHHE, BBIYMTAHUE, YMHOKEHHE), NIEUCTBUS ¢ MHOTOYJICHAMU
(ciioKeHue, BBIYUTAaHUE, YMHOKEHUE);

® BBINOJHATH PA3JIOKEHUE MHOTOWICHOB HAa MHOXUTETU OJHHUM U3
CIIOCOOOB: BBIHECEHHE 3a CKOOKYy, TpYIIHUPOBKA, HCHOJb30BaHUE (HOPMYI
COKpPAIIEHHOT'O0 YMHOXEHUS;

® BBIACIIATH KBAAPAT CYMMBI 1 PA3HOCTHU OJJHOYJICHOB,

¢ pacCKiIaabIBaTb HAa MHOXKXHUTCIIN KBaﬂpaTHBIﬁ TPCXYJICH,

® BLINIOJIHATD HpGO6p330BaHI/I5{ BBIpEDKGHHﬁ, coacpKammx CTCIICHHU C
HCJIBbIMU OTPULATCIIbBHBIMHU IMOKA3ATCIIIMUA, IICPCXOANTH OT 3aIlIMCHU B BUAC CTCIICHU
C OCJIbIM OTPpUIATCIbHBIM ITOKA3aTCJICM K 3allMCH B BUJIC I[pO6I/I;

® BBITIIOJHATH MPEoOpa3oBaHUS JIPOOHO-PAIMOHATBHBIX  BBIPAKEHUM:
COKpalleHue JpobOeil, mnpuBeaeHUE anredpandeckux Japodeil Kk  oluieMy
3HAMEHATEINI0, CJIOKEHUE, YMHOXXEHHE, JCJICHHE airedpandyeckux apooei,
BO3BEJICHHE alredpanueckoil ApoOu B HATYpaJTbHYIO M IEIYI0 OTPUILIATEIHHYIO
CTCTICHB;

® BLINIOJIHATH MPEOOpPa30BaHUs BBIPAKECHHUH, COAEpPKAIUX KBAJApPaTHHIE
KOPHU;

® BBIJCIATH KBaIpaT CYMMBI WJIM PA3HOCTH JIBYUYJI€HA B BHIPAKEHUSX,
coJiep KallliuX KBaJpaTHbIE KOPHU;

® BBINOJHATH NPEe0OPA30BAHMS BBIPAKEHUH, COJEPKAILINUX MOTYJIb.

B noBceHeBHOI1 »KM3HU W NPU M3YyYE€HUH IPYTUX MPEAMETOB:

®  BBINOJHATH MPEOOPA30BAHMS U ACHCTBHS C YUCIIAMH, 3aIIUCAHHBIMU B
CTaHJapPTHOM BUJIE;

®  BBINOJHATH MPE0oOPa30BaHUS ANTEOPANIECKUX BHIPAKCHUM MPU PEIICHUN
3a/1a4y APYyTux y4eOHBIX MTPEIMETOB.

YpaBHeHUs U HEPABEHCTBA

e OnepupoBaTb TOHATUSMHU: YpPaBHEHUE, HEPABEHCTBO, KOPEHb
ypaBHEHUS, pEIICHHE HEPAaBEHCTBA, PABHOCWIBbHBIC YypaBHEHUsS, 00JacTh
onpeiesieHHs] ypaBHEHUs (HEpaBEHCTBA, CUCTEMbl YPABHEHUMN WUJIU HEPABEHCTB);

® pelaTh JMHEHHBIC YPAaBHEHUS U YPABHEHHSI, CBOJIMMBIC K TMHEHHBIM C
MTOMOIIIBIO TOXJACCTBEHHBIX MTPEOOPa30BaAHNUI;

¢ pCIIaThb KBAJAPATHLIC YPABHCHUA H YPABHCHUS, CBOAUMBIC K KBaJ[pATHBIM
C IMIOMOIIBIO TOXIACCTBCHHBIX HpCO6p&30BaHPII>’I;



® pemiatb JpOOHO-IMHEHHbBIE YPAaBHEHUS,

e peliaTh MPOCTEHIIME HWPPAIMOHAIbHBIC YpaBHEHHs BHaa /f (X)=a,

i) =g (x);

n
® pCuIaTh YypaBHCHUA BHJA X =4,

e pemaTh ypaBHEHUS CIOCOOOM PA3JI0KEHHS HA MHOKUTENN U 3aMEHBI
IIEPEMEHHOW;

¢ MHCIIOJB30BAaTb MCTOA MHTCPBAJIOB JIA PCHICHUA LCIIBIX U I[pO6HO-
panOHAJIbHBIX HCPABCHCTB,

® pelIaTh JUHEHHBIE YPABHEHUS U HEPABEHCTBA C TapaMETPAMH;

® pEIIaTh HECJOKHBIE KBAIPATHBIE YPABHEHUS C TAPaMETPOM;

® peuiaTh HECJIOMXKHBIE CUCTEMBI JIMHEWHBIX YPAaBHEHUH C TapaMeTpaMu;
® pEIIAaTh HECJIOKHBIE YPABHEHUS B LEJIBIX YHCIAX.

B nmoBceHeBHOM KU3HM M NIPU U3YYECHUH JAPYTHX NPEAMETOB:
® COCTaBJIATh U pelIaTh JIMHEWHBIC U KBaIpaTHbIE YPaBHEHUs, ypaBHEHUS,
K HUM CBOJSIIUECS, CHCTEMBI JIMHEUHBIX YPABHEHU, HEPABEHCTB MIPHU PELICHUN
3aJa4 JpYrux y4yeOHbIX MIPEIMETOB;

® BBHINOJHATH OILICHKY MPaBAONOJ00US PE3yJIbTaTOB, MOJy4aeMbIX MPHU
PELICHUN JJMHENHBIX U KBAJIPATHBIX YPABHEHUM U CUCTEM JIMHEMHBIX YPABHEHUN U
HEPABEHCTB P PEIICHUU 3a/1a4 JPYTUX yYeOHbBIX IPEAMETOB;

e BBIOMpATh COOTBETCTBYIOIINE YPABHEHUS, HEPABEHCTBA UM UX CHUCTEMBI
JUI COCTABJICHUS MATEMAaTHUYECKOM MOJEIW 3aJlaHHOW PEalbHOM CUTyallud WU
MPUKJIAHOMN 334K,

® yMETh HHTEPOPETUPOBATH TMOJYYEHHBIA MpPU PEHICHUH ypaBHEHUS,
HEPABEHCTBA WJIM CUCTEMBI PE3yJbTaT B KOHTEKCTE 3aJJaHHON peallbHOM CUTYyalluu
WJIY TIPUKJIATHOW 334 H.

DyHKUMHA
e OnepupoBaTh NOHATHAMU: (YHKIHUOHAIbHAS 3aBUCUMOCTb, (DYHKIIHUA,
rpaduk QyHKIMH, cIOCOOBI 3aaHus GYHKIUU, apTYMEHT U 3Ha4Y€HHE (PYHKIUH,
o0nacTh OmpeneseHuss U MHOXKECTBO 3HaueHUM (QyHKUIUM, HyIM (yHKUIUH,
IPOMEXYTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh (DYHKIIMH, YETHOCTH/HEYETHOCTh
dynxumy;

® CTpOUTh rpavKu JIMHEHHON, KBaAPATUIHON PYHKITUI, OOpaTHON

k

MPONOPIMOHAILHOCTH, PYHKIIUU BUJA: Yy =a+X + [,y :";_, y":/j, y=k!



e Ha IpuMepe KBaApaTHUHOW (PYyHKIMH, UCIIOIb30BaTh MPEOOpa3oBaHUs
rpaduka Qynkunn y=f(x) 11 mocTpoeHus rpapuKOB QYHKIHH y = af (kx + b ) + ¢ ;

® COCTaBJIATh YPABHEHUS NPSAMOW IO 3aJaHHBIM YCJIOBHUAM: IPOXOISAIIEH
4yepes IBE TOUYKHU € 33JaHHBIMU KOOpJAMHATaMU, IPOXOIAIIEH Yepe3 JAHHYIO TOUKY
Y TTapaJuIeNIbHOW TAHHOW MPSIMOM;

® uCClenoBaTh PYHKIIUIO MO ee rpaduKy;

® HAaxOJWTb MHOXXECTBO 3HAYEHUH, HYJIN, IPOMEKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTH KBaIpaTHUYHON (PYHKIINU;

¢ OIICpUpPOBATH MOHATHAMMU: ITOCIICTOBATCIbHOCTD, apH(bMeTquCKaH
nporpeccusi, rcoMCcTpUICCKasd IMMporpeCcCusi;

e pewniaTh 3a/1a4d Ha apU(PMETHUECKYIO U TEOMETPUUYECKYIO IPOTPECCHIO.

B HOBCCI{HeBHOﬁ KU3HMA A IIPU U3YYCHHUH NIPYIUX NPEIMETOB:

® JUIFOCTPUPOBATH C IOMOIIBIO IpauKa PeaIbHYyI0 3aBUCUMOCTbD WIH
IIPOLIECC 10 UX XapAKTEPUCTUKAM;

® JICIOJIb30BaTh CBOMCTBA U TpadUK KBaIpaTUIHOW (PYHKIIMH NpU
pELICHNN 3aJa4 U3 IPYTUX yYEOHBIX PEAMETOB.

TexkcTOBBIE 3agavan

e Pemars npocThie U CI0KHBIE 33a4H PA3HBIX TUIIOB, a TAKXKE 3a1a4H
MOBBIIEHHOM TPYIHOCTH;

¢ HCIIOJIb30BAThb PA3HBIC KPATKUC 3allMCHU KaK MOACIIN TCKCTOB CJIOKHBIX
3aJa4 AJid IMOCTPOCHUA MMOMCKOBOM CXEMBI U PpEIICHUS 3aaa4;
¢ pas3in4daTtb MOIACJIb TCKCTAa U MOACJIb PCHICHUA 3ala4, KOHCTPYHPOBATH
K OI[HOfI MOJCJIN PCIICHUS HECJI0KHOU 3aa4r pa3HbIC MOJCIIN TCKCTA 3aaa4H;

® 3HATh U IPUMEHATH 00a crocoda nmoucka peneHus 3aaad (0T TpeOoBaHUs K
YCJIOBUIO U OT YCJIOBUS K Tp€OOBAHUIO);

®  MOJENUPOBATh PACCYKICHHUS PU MTOUCKE PEIICHUS 3a7a4 C TOMOILBIO
rpad-cxemsl;

®  BLIACIIATL 3TAllbl PCHICHHSA 3aJa4i U COACPKAHUEC KAKI0I'0 3Taria,

® yMETh BbIOMpPATh ONTUMAJIbHBIA METOJ pEIICHHUsS 3aJadyd U OCO3HABATH
BBIOOpP METO/1a, pacCMaTpuBaTh pa3JIMYHbIE METONbI, HAXOJUTh Pa3HbIE PEIICHUS
3a/1a41, €CIIA BO3MOXKHO;

® AHAIM3WPOBATH 3aTPYIHECHUS IIPU PEILICHUH 3a]1a4;

®  BBLINOJHATH Pa3IUYHBIC TPEOOPa30BaHUS MIPEAJIOKEHHOM 3a/1a4H,
KOHCTPYHUPOBATH HOBBIC 33/1a4M U3 IAaHHOM, B TOM YHUCJIE OOpATHEIE;

® UHTEPIPETUPOBATH BHIUUCIUTEIIbHBIE PE3YJIbTATHI B 33]1a4€, UCCIEA0BAThH
MOJIYYEHHOE PEIICHHE 3a/1a4K;



® AHAIM3UPOBATH BCEBO3MOXKHBIE CUTYallUd B3aUMHOIO PACIIOJIONKEHUS ABYX
OOBEKTOB M U3MEHEHHE UX XAPAKTEPUCTUK MPU COBMECTHOM ABUKEHUU (CKOPOCTbD,
BpEMsi, PACCTOSIHUE) MPU PELICHUH 3a/1a4 Ha JIBM)KCHHE JIBYX OOBEKTOB KAaK B OJTHOM,
TaK U B MIPOTUBOIOJIOKHBIX HAIIPABIICHUSIX;

® 1CCJIEIOBATh BCEBO3MOXKHBIC CUTYAIIMH MPU PEIICHUH 33/1a4 HA JBUKEHUE
0 peKe, paccCMaTpUBaTh Pa3HbIE CUCTEMbI OTCUETA;

e pemarb pa3HOOOpa3HbIE 33/1a4H «HA YACTH,

¢ pcuiaTb )41 000CHOBBIBATH CBOC PCUICHUC 3aJad (BI)II[GJ'IHTI)
MAaTCMaTU4ICCKYIO OCHOBy) Ha HaXOXIACHUC 4YaCTH 4HCJIa M YHCJia IO €TI0 4aCTH Ha
OCHOBC KOHKPCTHOI'O CMBICJIA I[pO6I/I;

e oOCO3HaBaThb M OOBICHSATH HACHTUYHOCTb 3aJa4 PpPa3HbIX  THIIOB,
CBA3BIBAIOIINX TPHU BCIIMINHBI (Ha pa60Ty, Ha IIOKYIIKH, Ha I[BI/DKGHI/IC), BBIACIIATH OTH
BCIIMYMHBI W OTHOIOCHUA MCKAY HHUMH, IMPUMCHATbL HUX IIpU PCHICHHM 3aaady,
KOHCTPYUPOBATb COOCTBCHHEIC 3a/1a4 YKa3aHHBIX THUIIOB,

® BJAJETh OCHOBHBIMHM METOJIAMH PEIICHHUS 3a/1a4 Ha CMECH, CILJIaBBhl,
KOHIICHTPAIINH;

® pemiaTh 3a/1a4M HA MPOLIEHTHI, B TOM YHUCJIE, CIIOKHBIE TTPOLICHTHI C
000CHOBaHHUEM, UCITOIB3YS Pa3HBIC CIIOCOOBI;

® pemiaTh JOTUYECKHUE 33J1aud Pa3HBIMHU CIIOCOOAMHM, B TOM YHCIIE, C IBYMS
0JIOKaMU U ¢ TpeMs 0JI0KaMH JTAaHHBIX C TTOMOIIBIO TaOJUIL;

® pemiaTh 3a/1a4d MO0 KOMOMHATOPUKE U TEOPUH BEPOSITHOCTEN HA OCHOBE
MCIIOJIb30BaHUs U3YUYEHHBIX METOJIOB U 0OOCHOBBIBAThH PEIICHUE;

® pemiaTh HECIOXKHBIEC 33/1a4M TI0 MAaTEMaTUYECKON CTaTUCTUKE;

® OBJANETh OCHOBHBIMH  METOJAMHM  PEIICHUS  CIOKETHBIX  3ajad:
apupMeTHYecKnuid, anreOpandeckuii, mepedop BapUAHTOB, T'€OMETPUUYECKUM,
rpadudeckuii, MPUMEHSTh UX B HOBBIX 10 CPABHCHHIO C N3YUCHHBIMH CUTYAITUSX.

B noBceaHeBHOM »KM3HU M NIPU M3YyYECHUH APYTUX MPEAMETOB:

e BBIJCIATH IPU PELICHHUM 3aJa4 XapaKTEpUCTHKU PacCMATPUBAEMOW B
3aJja4e CUTYyalluH, OTJIMYHbIE OT peajbHbIX (T€, OT KOTOPHIX aOCTparupoOBaIKCh),
KOHCTPYMPOBATh HOBBIE CUTYallUH C YYETOM ITHUX XaPAKTEPUCTUK, B YACTHOCTH,
IIPY PEILIEHUU 3a/1a4 Ha KOHIIEHTPALUH, YYUTHIBATh IJIOTHOCTH BEILECTBA;

® pelarh U KOHCTPYUPOBATH 3314l HA OCHOBE PACCMOTPEHHUS PEATBHBIX
CUTYaIlNi, B KOTOPBIX HE TPEOYeTCs] TOUHBIN BHIYUCITUTEIBHBIN PE3yIIbTaT;

¢ pPCIIATh 3aJa4M Ha ABHKCHHC 110 PCKC, paCCMaTpHBasA pa3HbIC CUCTCMbI
OTCUfCTa.

CrarucTuka ¥ Teopusi BepOATHOCTEM

e OmnepupoBaTh TMOHATUSAMH: CTOJOYATHIE W KPYTOBBIC JHArPaMMBI,
TaOJMUIBl JIaHHBIX, CcpeaHee apudMeTH4ecKoe, MeauaHa, HauOoJbllee U
HauMEHbIIIee 3HAYEHUs BBIOOPKH, pa3Max BBIOOPKHU, TUCIEPCHUS] U CTaHAAPTHOE
OTKJIOHEHUE, CIy4aiiHasi U3MEHYUBOCTD;



e U3BJIECKaTh HHPOPMAIIHIO, IPEACTABICHHYIO B Ta0INIIax, HA
auarpammax, rpaukax;

® COCTaBJIATH Ta6J'II/IHBI, CTpOUTHL OUArpaMMbl U Fpa(i)I/IKI/I Ha OCHOBC
JaHHBIX

® OMNepUpoBaTh MOHATUAMU: (PaKTOpUAT YUCIIA, IEPECTAHOBKU U
coueTaHus, TpeyroubHuk [lackans;

® [PUMEHATH MPABUJIO MPOU3BEJICHUS MPHU PEIICHHMH KOMOMHATOPHBIX
3az1ady;

® ONEepUpOBaTh TOHATHUSAMU: CIyYalHBIM OMBIT, CIy4alHBIA BBIOOD,
UCIIBITAaHUE, DJIEMEHTAPHOE Cily4yalHOoe CcoObITHE (MCXO[), KIACCUYECKOE
OMpENICSICHUE BEPOSITHOCTH CIIy4allHOTO COOBITHS, ONEpalu HaJ CIydailHbIMHU
COOBITHSIMHY;

® TIPEACTaBIATh MHPOPMALIUIO C IIOMOIIBIO KPYTroB Dilniepa;

¢ pPCIIATh 3aa49M Ha BBIYMCIICHUC BEPOATHOCTHU C MOACUCTOM KOJIMYCCTBA
BapHaHTOB C IIOMOIIBIO KOM6I/IHaTOpI/IKI/I.

B HOBCCI{HeBHOﬁ KU3HMA A IIPH U3YUYCHHUH NPYIUX NPEIAMETOB:

e U3BJIEKaTh, WMHTEPHPETUPOBATH U IMPeoOpazoBbIBaTh HH(OpMAIHIO,
MPEACTAaBICHHYI0O B Ta0nuIax, Ha JAMarpamMmax, rpapukax, OTpaKarollyo
CBOICTBA U XapaKTEPUCTUKH PEATbHBIX MIPOLIECCOB U SIBJICHU;

® OMNpeeNsITh CTATUCTUYECKUE XapPaKTEPUCTHUKU BBIOOPOK MO TabiuIiam,
auarpaMmam, TpadukaMm, BBITIOJHATH CpPAaBHEHHE B 3aBUCUMOCTH OT II€NU
pELICHUS 3aa4u;

® OIICHUBATH BEPOSITHOCTh PEATHbHBIX COOBITHI U SIBICHUM.

I'eomerpuyeckue purypsi

e OmnepupoBaTh NOHATHIMH T€OMETPUUECKUX UTYD;

® U3BJIEKaTh, HHTEPIIPETUPOBATH U MPE0OPA30BHIBATH HHPOPMALIUIO O
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO Ha YEPTE)KAX;

® [PUMEHSATh T€OMETpUUECKUE (PaKThl Ul PEIICHUs 3a]1a4, B TOM YHUCIIE,
IPEATNOJIAraroINX HECKOJIBKO IaroB PELICHHUS;

e (GopMyIUpOBaTh B MPOCTEHIINX CITyyasx CBOWCTBA U MPU3HAKH QUTYD;

® JJOKa3bIBATh FT€OMETPUUYECKHE YTBEPKICHHUS,

® BJAJIETh CTAHJIAPTHOM KJIacCU(PUKALMEH MITOCKUX GUTYD (TPEyroIbHUKOB
U YEThIPEXYTOJIbHUKOB).
B noBce1HeBHOM KU3HM M NIPU U3YYECHUH JAPYTUX NPEAMETOB:

®  1CIOJIb30BaTh CBOICTBA T€OMETPUUYECKUX (PUTYD AJIs PEIICHMS 3324
MPAKTUYECKOTO XapaKTepa U 3a/1ay U3 CMEKHBIX TUCLUILIUH.
OTHOLIeHUHA

e OmnepupoBarh NOHATUSMU: PAaBEHCTBO (PUTyp, paBHbIE (PUTYpBI, PABEHCTBO
TPEYTOJIBHUKOB, ITAPAUIEIIBHOCTD NPSIMBIX, IEPIIEHAUKYIISIPHOCTD MPSIMBIX, YTJIbI



MEX1y MPSMBIMH, IEPICHIUKYIIAP, HAKIOHHAS, MPOEKIHs, oaooue Guryp,
noA00HbIe (PUTYPBI, TOJOOHBIE TPEYTOJbHUKY,
e npuMeHATh Teopemy Danieca U TEOPEMY O IPONOPLUOHATBHBIX OTPE3KAX
IPU PELICHUH 3a]1a4;
®  XapaKTepU30BaATh B3aMMHOE PACIOJIOKEHUE IPSIMON U OKPYKHOCTH, ABYX
OKPY’KHOCTEM.
B noBcegHeBHOM KM3HM ¥ NIPY U3YYEeHUH APYTUX NPeAMETOB:
®  JCHOJb30BaTh OTHOILIEHUS JJIs PELIEHUS 33a4, BOSHUKAIOLIUX B PEAJIbHOM
AKU3HU.
N3MepeHusi M BbIYMCICHUSA
e OmnepupoBaTh MNPEACTABICHUSIMU O JJUHE, IUIOHIAIU, O0bEME Kak
BennunHamu. [Ipumensats Teopemy Iludaropa, hopmynsl miomanu, odobema npu
PELIEHNN MHOTOIIArOBBIX 3a/1a4, B KOTOPBIX HE BCE JIaHHBIE MTPE/ICTABIICHBI SIBHO,
a TpeOyIOT BBIYMCICHUN, ONEPUPOBATH OOJ€€ HIMPOKHUM KOJIUYECTBOM (HOPMYI
JUIMHBI, TUIOIAAH, 0O0bEMa, BBIUUCISATH XapaKTEPUCTHUKUM KOMOMHAUMW (uryp
(OKpY>KHOCTEW M MHOTOYTOJIbHUKOB) BBIYUCIIATH PACCTOSIHUS MEXAy (purypamu,
NPUMEHATHh TPUTOHOMETpHUecKre (POpMyIbI A BEIYMCICHUN B 00Jee CIOKHBIX
cllydyasiX, [IpPOBOAMTH  BBIYUCIECHHS HAa  OCHOBE  PABHOBEIMKOCTH U
PaBHOCOCTABJICHHOCTH;
® TMPOBOJUTH MPOCTHIC BRIYUCICHNS HA OOBEMHBIX TeJax;
e (QopmynupoBaTh 337291 HA BEIYUCIICHNUE JJIMH, TUIOMAACH 1 00EMOB H
peraTh ux.
B noBcegHeBHOM KM3HM ¥ IPM U3Y4YEeHUH APYTUX NPeAMETOB:

® [IPOBOAUTH BBIYMCIIEHUS HA MECTHOCTH;
® TPUMEHATH (OPMYIIbI TPU BBIUMUCIECHUSX B CMEKHBIX YUEOHBIX
IpeAMETax, B OKPYKarolEeH TeUCTBUTEIbHOCTH.

I'eomeTpuyecKkue mocTpoeHust

e 1300paxkath reomeTpuyeckue GUrypbl o TEKCTOBOMY U CUMBOJIBHOMY
OIMCAHUIO;

e CcBOOOJHO ONEPUPOBATh YEPTEHKHBIMU MHCTPYMEHTAMHU B HECIOXKHBIX
ClIyvasx,

®  BBINOJHATH MOCTPOCHUS TPEYTrOJbHUKOB, TPUMEHATH OTAEIbHBIE METOIbI
MMOCTPOEHUM LIUPKYJIEM U JIMHEUKOW W MPOBOAUTH MPOCTEUIIINE UCCIEAOBAHUS YHCIA
pELICHUN;

® U300pa)kaTh TUIMOBBIE MIIOCKUE (PUTYpPHI U OOBEMHBIE TeJla ¢ TOMOIIBIO
MPOCTEUIINX KOMIIBIOTEPHBIX HHCTPYMEHTOB.
B noBce1HeBHOM KU3HM M NIPU U3YYECHUH JAPYTUX NPEAMETOB:

®  BBINOJIHATH IPOCTEHIINE TOCTPOCHUSI HA MECTHOCTH, HEOOXOTUMBIE B
pEATBLHOM )KU3HU,

® OILIGHUBAThH pa3Mepbl peajabHbIX 0OBEKTOB OKPYKAIOIIET0 MHUpA.
IIpeoOpa3zoBanus

e OmnepupoBarh MOHATHEM JBIKEHUS U MPeoOpa3oBaHUs MOA0OUS, BIaIETh
nprueMaMu MOCTpOeHUsi (Uryp ¢ HMCIOJIb30BAHWEM JBWKEHUUA W TMpeoOpa3oBaHUN
nono0usi, MPUMEHATh TOJyYCHHbIE 3HAHUSA M ONBIT TOCTPOEHUH B CMEXKHBIX
IIPEIMETAX U B PEAIBHBIX CUTYaLsAX OKPYXKAIOLIEr0 MUPA;



® CTpouTh (HUTypy, MOJOOHYIO JTAHHOM, MOJIK30BATHCS CBOMCTBAMU TMO00MS
17151 0O0CHOBaHUSI CBOUCTB (UTYD;

® [PUMEHSTH CBOMCTBA ABUKCHUU JIJIS POBEAECHUS TPOCTEUIIINX
000CHOBaHMH CBOMCTB (PUTYP.

B HOBCCI{HCBHOﬁ JKU3HMA A IIPH U3YHCHHUH NPYIUX NpeaMeEToB:

® [IPUMEHSATH CBOMCTBA ABMKCHUI U MPUMEHATH MOI00ME JJIsl HOCTPOSHUM U
BBIYUCIICHHUH.

BeKkTOopbl M KOOPAUHATHI HA TIOCKOCTH

e OnepupoBaTb NOHATUSAMU BEKTOpP, CyMMa, pa3HOCTb BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YKCIIO, YTOJI MEXAY BEKTOPAMHU, CKaIsIPHOE IIPOU3BEICHUE
BEKTOPOB, KOOPJAMHATHI HA IJIOCKOCTH, KOOPAUHATHI BEKTOPA;

®  BBINOJHATH JCUCTBUS HAJl BEKTOPaMHU (CIOKEHHE, BEIUUTAHUE, YMHOKCHHE
Ha YHCJO), BBIYHACIATH CKAJISIPHOE IPOW3BEICHUE, OMPEACTATh B MPOCTEHIITHX
CIydasX yroJd MEXIy BEKTOpPaMH, BBIONHATh Ppa3JIOKCHHE BEKTOpa Ha
COCTABJISIIOIIME, TPUMEHSTh TMOJY4YEHHbIE 3HAHUS B (U3MKE, I[0JIb30BATHCS
(bOpMYyJI0i BBIYUCIICHUS PACCTOSHUS MEXKIY TOYKAMH TI0 M3BECTHBIM KOOPIHMHATAM,
WCITOJIB30BaTh YPAaBHEHUS (QUTYP IS PEIICHUS 3a/1a4;

® TIPUMEHSTH BEKTOPHI U KOOPAUHATHI JIJIs1 PEIICHHS T€OMETPUUECKUX 3a1a4
Ha BBIYKCIICHUE JUIUH, YTJIOB.
B noBceHeBHOI KU3HM ¥ IPU U3YUYEHUH JIPYTUX MPeIMETOB:

®  JCIOJIb30BATh MOHSTHS BEKTOPOB M KOOPAMHAT JIJIsl PEIICHUS 3a/1a4 110
busuke, reorpadguu U IpyruM yueOHbIM MpeIMeETaM.
Hcropusi MaTeMaTUKH

e XapakTepu30BaTh BKJIA]l BEIAAIONTUXCS MATEMaTHKOB B Pa3BUTHE
MaTeMaTUKHU U UHBIX HAYyYHBIX 00JIacTel;

¢ [IOHHMMAThb POJIb MAaTEMATHKU B Pa3BUTUHN Poccumn.

MeToabl MATEMATHKH

e lcnomnb3ys n3y4eHHBIE METOMBI, POBOIUTH TI0KA3aTEILCTBO, BHIITOIHSTH
OTIPOBEPIKECHUE;

L BI)I6I/IpaTB N3y4YCHHBIC MCTOAbI U UX KOM6I/IHaHI/II/I AJI PCIICHUA
MaTEMAaTHUYCCKHUX 3a1a4,

® JHCIIOJIB30BAaTh MATCEMAaTUYCCKHNC 3HAaHMWA AJI1 OITMCaHUsA BaKOHOMepHOCTeﬁ B
0pr>1<a}0mel71 }leI\/’ICTBI/ITeJ'IBHOCTI/I 1 IIPpOU3BCACHUAX NCKYCCTBA,

® [IPUMEHSTh NPOCTEHIINE MPOrPAMMHBIE CPEICTBA U AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUA MAaTEMAaTUYECKHUX 3a]1ay.

BoInyCKHHMK MOJYYUT BO3MOKHOCTh HAYYHTHCH B 7-9 Kiaccax il yCIEIIHOT 0
NMPOI0JIsKEeHHsI 00Pa30BAHUA HA YIIy0JEHHOM YPOBHE DJIeMEeHThI TEOPUH
MHOKECTB M1 MATEMaTHYECKON JIOTUKH



e (CB00OOJHO onepI/IpOBaTL5 MNOHSATUSIMU: MHOYECTBO, XapaKTEPUCTUKU
MHOJKECTBA, 3JIEMEHT MHOKECTBA, IyCTOE, KOHEYHOE M OECKOHEUYHOE MHOKECTBO,
MOJIMHOXKECTBO, MNPHUHAJJIEKHOCTh, BKJIIOYEHHE, PABEHCTBO MHOXECTB, CIOCOOBI
3aJJaHuE MHOXECTBA,

® 33/1aBaTh MHOXKECTBA Pa3HbIMU CIIOCO0aMU;

® TPOBEPSTH BBHITIOJHEHUE XapaKTEPUCTUUECKOTO CBOMCTBA MHOYKECTBA,;

e CBOOOJHO ONEPUPOBATH TIMOHATUSMH: BBICKA3bIBAaHHWE, HMCTUHHOCTH M
JIOKHOCTh BBICKA3bIBAHUA, CIIOXKHBIE W TPOCTHIE BBICKA3bIBAHMS, OTPUIIAHUE
BBICKA3bIBAHUI; UICTUHHOCTbD U JIO)KHOCTh YTBEPKICHUS U €r0 OTPULAHHUS, ONEPALUN
HaJl BBICKa3bIBAHUSIMU: U, UJIU, HE; YCIOBHBIE BHICKA3bIBAHUS (MMILIUKAIUN);

® CTPOUTH BBICKA3bIBAHUS C UCIIOJIB30BAaHUEM 3aKOHOB aJIr€OphI
BBICKA3bIBaHUM.

B noBcegHeBHOM KU3HU ¥ IPU U3YYE€HUM JPYTUX NPeIMETOB:
® CTPOHUTH PACCYKJCHHS HA OCHOBE MCIIOJIb30BAHUS ITPABUJI JIOTHKHU;

® JCIOJIb30BaTh MHOXKECTBA, OMEpallid ¢ MHOXKECTBaMH, UX rpaduyeckoe
MPECTABIICHUE NJI1 OMUCAHUSI PEalbHBIX MPOIECCOB M SIBICHUU, MPU PEIICHUU
3aJlay IPYTUX y4eOHBIX MPEIMETOB.

Yucaa

L4 CBO6OI[HO OIICPpUPOBATL MOHATHAMMU: HATYpPaJIbHOC 4YHCIIO, MHOXCCTBO
HaTypaJIbHBIX YHUCCJI, OCJI0C YHUCIIO, MHOXKCCTBO LCJIBIX YHUCCII, OOBIKHOBEHHAS IIpO6I>,
JCCATHNYIHAasA I[p06b, CMCHIAaHHOC 4YHCJIO, palHOHAJIBHOC YHCIO0, MHOXKCCTBO
paOHAJIbHBIX YUCCJI, UPPALUOHAIIBHOC YMCJI0, KOPCHb CTCIICHU N, HGIZCTBHTCJ'IBHOC
YuCJIO0, MHOXKCCTBO I[CP'ICTBPITGHBHBIX YUCCII, TCOMCTPHUYCCKasA HWHTCPIIPCTAINA
HaTypaJIbHBIX, LCJIbIX, PAllMOHAJIBHBIX, I[GﬁCTBPITCJ'IBHBIX YHUCCII,

® TIOHMMAaTh U OOBSICHATH PA3HUILY MEXKTY MO3UIIMOHHON U HETTO3UIIMOHHON
CHUCTEMaMHU 3aIIUCH YHUCET;

® IEPEBOAUTH YUCIIA U3 OJTHOIM CUCTEMBI 3alMCH (CUCTEMbI CUHUCIICHHS) B
APYTYIO,

e JI0Ka3bIBaTh M MCIIOJB30BaTh MPU3HAKHU AeIUMOCTH Ha 2,4, 8, 5,3, 6,9, 10,
11 cymMMBI 1 TTpOU3BEICHUS YUCEIN MTPHU BHITIOJHEHUH BRIYUCIICHUH M PEIICHUH 3a]1a4;

®  BBINOJHATH OKPYTJICHUE PALMOHAIBHBIX U UPPALMOHAIBHBIX YHUCEIN C
3aJaHHOM TOYHOCTBIO;

® CpaBHHMBATDH HCﬁCTBHTCHBHBIC 4quciia pasHbIMHU CHOCO6aMI/I;

® VYIOPSIIOYMBATh YKCJIA, 3alTUCAHHBIC B BHUJI€ OOBIKHOBEHHOM U JECATUYHOU
npoOu, dYucia, 3allMCaHHbIE C MCIOJB30BAHHEM apU(PMETUUYECKOTO KBaJIPATHOTO
KOpHSI, KOpHEH cTernenu 0obiie 2;
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HCIIOJIb30BaTh IIOHATHUE U €r0 CBOMCTBA IPH NPOBEACHUU PACCYKACHHUH, 10Ka3aTeIbCTB, PEIICHUN 3a/1a4.



e naxonuth HOJl u HOK uyncen pa3sHsiMu crioco6amMu U UCHOIb30BaTh X
IIPY pELICHUU 3a/1a4;

®  BBINOJHATH BHIYUCIICHHS U PEOOPA30BAHMS BRIPAXKEHUM, COEPKAILNX
JNEUCTBUTEIIBHBIE YUCIIA, B TOM YKCIIE KOPHU HATYPAJIbHBIX CTEIICHEH.

B HOBCCI{HCBHOﬁ JKU3HMA A IIPH U3YHCHHUH NIPYIUX NpPpEeaMeToB.

® BBLINOJHATH W OOBACHATH PE3yJbTaThl CpPAaBHEHHUS PEe3yJbTaTOB
BBIYHCIICHUN TIPU PEHICHUHM MPAKTHUYECKUX 3a/ad, B TOM 4YHCIIe TPUOIUKEHHBIX
BBIYHCIICHUM, UCTIOJIB3YS Pa3HBIC CITIOCOOBI CPAaBHECHHMIA,

¢ 3allMCbhiBaThb, CPABHUBATD, OKPYIJIATH YHUCJIOBBIC JJAHHLIC PCAJIBHBIX
BCJIMYHUH C NCIIOJb30BAHUCM PA3HBIX CUCTCM U3MCPCHMUA,

¢ COCTAaBJIATb U OLICHMWBATb PA3HBIMU CII0CO0AMHU YHCIIOBEIC BBIPAKCHUA
IIpH PCUHICHUHU IMPAKTHYCCKUX 3a7a4 U 3a1a4 U3 APYyrux yUIe6HBIX npecaAMCTOB.

ToxknecTBeHHBIE TPEOOPA30OBAHUS

L CBO6OIIHO OIICPHUPOBATDL INOHATUAMHU CTCIICHU C ICJIBIM U I[p06HI>IM
IIOKAa3aTCJICM,

® BLIINNOJIHATBE A0Ka3aTCJIbLCTBO CBOMCTB CTEIICHHU C OCJIbIMH 1 IIpO6HI>IMI/I
IIOKAa3aTCIISIMU

¢ OICpUupoOBaTb IMNOHATHUAMHU «OAHOYIICH», «MHOTOYICH», «MHOI'OYJICH C
OIIHOﬁ HGpGMGHHOﬁ», «MHOT'OYJICH C HCCKOJIbKUMHU ICPCMCHHBIMUN
KOB(b(I)I/II_II/IeHTI)I MHOI'OYJICHA, <« CTaHAApTHAAd 3alluCb MHOI'OYWICHA», CTCIICHBb
OJHOYJICHA U MHOI'OYJICHA,

e CBOOOJHO BJIAJIETh IPUEMaMU ITPEOOPa30BaHUS 1IETBIX U APOOHO-
paIlMOHAIBHBIX BBIPAKECHUMH;

® BBINOJIHATH PA3JI0KEHNE MHOTOUJICHOB HA MHOXKUTEIIN Pa3HbIMU
crioco0amu, ¢ UCTIOIB30BAHIEM KOMOWHAIIMI Pa3IMYHBIX TPUEMOB;

® WCIOJB30BaTh Teopemy Buera m Teopemy, oOpaTHyo Teopeme Buera,
JUTS. TIOMCKa KOPHEH KBaJpaTHOTO TPEX4WICHa W JIJIS PEIICHHUS 3a7a4, B TOM YHCIIC
3a7a4 ¢ TapaMeTpaMu Ha OCHOBE KBaJIPATHOTO TPEXUJICHA,

® BBINOJHATH JICJICHUE MHOTOUYJICHA HA MHOTOUJIEH C OCTATKOM,;
® JIOKa3bIBaTh CBOMCTBA KBAJIPATHBIX KOPHEW U KOPHEW CTENEHH n;

® BBINOJHATH MPEOOPa30BaHUS BbIPAKEHUH, COAEPKAIUX KBAIpaTHbIC
KOPHU, KOPHHU CTETICHH N;

L4 CBO6OJIHO OIICpUPOBATH MMOHATHAMHU «KTOXKACCTBO», KTOXKICCTBO HA
MHOXKECTBE», «KTOXKIACCTBCHHOC Hpeo6pa3013aHHe»;



e BBINOJHATH Pa3IHUYHBIE TPEOOPA30BAHMS BBIPAKCHHMI, COIEPKAIIMX
2
Monynn.(V xk) =<

B HOBCCI{HCBHOﬁ JKU3HMA 1 TIIPU U3YHCHHUH NAPYIUX NpeaMeToB.

®  BBINOJHATH MPEOOPA30BaHUS U ICUCTBUSA C OYKBEHHBIMU BBIPAKCHUAMH,
YHUCIIOBBIE KOA((UIIMEHTHI KOTOPBIX 3aMlMCaHbl B CTAHIAPTHOM BUJIE;

®  BBINOJHATH PEOOPA30BAHUS PAMOHAIBHBIX BBIPAKEHUI IIPU PELICHUU
3a]a4 JPYTUX y4eOHBIX MMPEIMETOB;

®  BBINOJHATH MPOBEPKY MPABIONON00MSI GU3HIESCKUX U XUMUUYECKUX
(GhopMyIl Ha OCHOBE CpaBHEHHUS Pa3MEPHOCTEN U BaJICHTHOCTEM.

YpaBHeHUs U HEPABEHCTBA

e (CBOOOIHO oOmepupoBaTh TMOHATUAMH: YPABHEHUE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHEHUSI U HEPABEHCTBA, YPABHEHHUE, SBIIIOLICECS CIICICTBUEM
JPYyroro ypaBHEHHS, YPAaBHEHUS, PABHOCWIbHBIE HA MHOKECTBE, PABHOCHUJIbHbBIC
npeoOpa3oBaHusl YpaBHEHUM;

® pelIaTh pa3Hble BUJIbl YPABHEHUN W HEPABEHCTB U UX CHUCTEM, B TOM
YuCclie HEKOTOphle ypaBHEHUST 3 W 4 cCTemneHeil, IpoOHO-pallMOHAIBHBIE W
UppalMoOHaIbHBIE;

e 3HaTh TeopeMy Buera s ypaBHEHHI CTENEHHU BbIILIE BTOPOU;

® [IOHMMAaTh CMBICJI TEOPEM O PABHOCHUJIBHBIX U HEPABHOCUIIBHBIX
npeo0pa3oBaHUAX YPABHEHHUM U YMETh UX JIOKAa3bIBATh;

® BJIAJETh PA3HBIMU METOJAMH PEIICHUSI ypaBHEHUH, HEPABEHCTB U MX
CUCTEM, YMETh BHIOMPATh METO/I PEIICHUS U 000CHOBBIBATH CBOM BHIOOD;

® HCIIOJb30BaTb MCTOJ HWHTCPBAJIIOB JId PCHICHHUA HCPABCHCTB, B TOM
qHuCJjc I[pO6HO'paI_[I/IOHaJII>HI)IX K BKIIOYAlOOIUX B cels HppadruOHAJIbHBIC
BBIPAKCHMUA,

e pemaTh aNredpandyeckue ypaBHEHHsI 1 HEPABEHCTBA M X CUCTEMBI C
napameTpaMu anreOpandeckuM U rpauuecKuM METOIaMH;

¢ BJAJCTh PAa3HbBIMHU MCTOAAMHU NOKA3aTCIIbCTBA HCPABCHCTB,
¢ pPCIIaThb YPABHCHU:A B IICJIBIX YUCIIAX,

L4 I/I306pa)KaTB MHOKCCTBaA Ha IIJIOCKOCTH, 3aaBACMbIC YPABHCHUAMU,
HCPAaBCHCTBAMHU M UX CUCTCMAMM.

B noBceqHeBHOI1 »KM3HU M NIPU U3YyYE€HUH IPYTUX MPeEAMETOB:

® COCTaBJATh U PEIIaTh YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI ITPU
pelIeHUH 3a7a4 IPYruX Y4YeOHbIX MPEIMETOB;



® BBINOJIHATH OLIEHKY MPaBIONOAOOMS pe3ybTaTOB, IOJyYaeMbIX IpU
PELIEHUH Pa3IMYHBIX YPABHEHMM, HEPABEHCTB U UX CUCTEM IIPU PELICHUU 3a1ad
JIPYrUuX y4eOHBIX MPEIMETOB;

® COCTaBJIATH U PEIlIaTh YPABHEHUSI U HEPABEHCTBA C MapaMeTpaMu MpH
pelIeHUN 3a1a4 IPYTruX YYEeOHbIX MPEIMETOB;

® COCTaBIIATh YPaBHEHHUE, HEPABEHCTBO WJIM WX CUCTEMY, OMHUCHIBAIOIIME
peabHyI0 CUTYallMIO WIM NMPUKIAIHYIO 33a/la4y, HHTEPIPETUPOBATH MOJIYYCHHbBIC
pE3YJIbTATHI.

DOyHKUIMHA

e (CB00OOJIHO ONEpUPOBATH MOHITUSMU: 3aBUCUMOCTh, (DYHKIIMOHAIbHAS
3aBUCUMOCTh, 3aBHUCHMas M HE3aBHUCHUMas IEpEeMEHHbIC, (YHKIMSA, CIOCOObI
3a1aHus QYHKIMW, apTYMEHT M 3HaueHUe (PYHKIHMH, 00aCTh OIIPEACIICHUS U
MHO>KECTBO 3HAuYCHUS GbyHKIMH, HYJIA byHKIMH, MIPOMEKYTKHU
3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh (DYHKI[MM, HauOOJbIIee W HaWUMEHBIIEe
3HAQYCHUS, YETHOCTH/HEYETHOCTh (PYHKIIMH, MEPUOJAUYHOCTH (YHKIUH, rpadux
GbyHKIIUK, BepTUKalIbHAs, TOPU30HTAIbHAS, HAKJIOHHAsh aCUMMTOTHI, Trpadux
3aBUCHUMOCTH, HE SIBJISIONICHCS QYHKITHEH,

e CcTpouTh rpaduku GyHKIMA: TUHEHHOHN, KBaIpaTUUHOU, APOOHO-
JIMHEWHOM, CTENICHHOM MPH Pa3HbIX 3HAYEHHUAX ITOKA3aTEIIsA CTENEHH, y = |x|;

® 1ICII0JIb30BaTh MpeoOpa3oBaHus rpaduka QyHKINH y = f (x) IS

NOCTpOeHUs TpapUKOB QYHKUIHM y = af (kx +b ) + ¢ ;

® aHANIM3UPOBATh CBOMCTBA QYHKUMU U BUJ Tparika B 3aBUCUMOCTH OT
[IapamMeTpoB;

e CBOOOJHO OTIepPUPOBATH MTOHATHUSIMU: MOCJICTIOBATEIHHOCTb,
OTrpaHUYEHHAs TI0CJIEI0BATEIbHOCTh, MOHOTOHHO BO3pacTaroias (yObIBaroIas)
MOCIIEI0BATEIHHOCTD, npenen MOCIIe0BATEIHLHOCTH, apudMeTHnIecKas

Iporpeccusi, TeOMeTpUUYecKas IMPOTPECCHs], XapaKTEPUCTUYECKOE CBOMCTBO
apupMeTnYecKoil (reoMeTpHUUECKO) MPOrPECCHH;

® JICIOJIb30BaTh METO]l MAaTEMAaTUYECKON MHAYKIIMH JJIs BbIBOAA (POPMYII,
JI0Ka3aTeIbCTBA PABEHCTB U HEPABEHCTB, PELICHHUS 3a1a4 Ha JACIIUMOCTD;

¢ HCCIICAOBATH IMOCIICAOBATCIBHOCTH, 3a/IaHHBIC PCKYPPCHTHO,

e pemaTh KOMOMHUPOBAHHBIC 3a/1a4U HA apUPMETHUECKYIO U
reOMETPUUYECKYIO IPOTPECCUM.

B HOBCCI[HEBHOﬁ KU3HU U IIPA U3YUYCHUH IPYIUX IPEAMETOB:
¢ KOHCTPYHUPOBATH n HCCICO0BATHh (bYHI(LII/II/I, COOTBCTCTBYIOIIHC
PCaILHBIM IIPOHECCaM H ABJICHUAM, HHTCPIIPETUPOBATH ITOJTYUCHHBIC PC3YJIbTAThI
B COOTBCTCTBHH CO CHGHH(I)HKOfI HCCIICAYCMOTO IMPOICCCa UIIN SABJICHUS,



® HCIIOJIB30BAaTh rpa(pm(n 3aBUCUMOCTEH AJIs1 UCCIICJOBAHUS PCAJIbHBIX
IMpoIecCCOB U HBHeHHﬁ;

® KOHCTPYHMPOBATh M HCCJIENOBATh (DYHKIMH MPHU PEIICHUH 3a]a4 JPYTuX
y4eOHBIX  MPEIMETOB, HHTEPIPETUPOBATh  MOJIYYCHHbIE  pPE3yNbTaThl B
COOTBETCTBHUH CO CeM(PHUKON yueOHOTO MpeIMeTa.

CraTucTuka M TeOpUsi BepOsITHOCTEM

e (CB00OOAHO ONEPHUPOBATH NOHATUSAMU: CTONIOYATHIE U KPYTOBBIE JUATPAMMBI,
TaOJIMIBIl JAHHBIX, CpeHEE apu(pMETHUECKOe, MeMaHa, HauOoJIbIIee U HAUMEHbLIEE
3HaYeHUs] BBIOOPKM, pa3Max BBIOOPKH, IUCIEPCHUs U CTAHJAPTHOE OTKIOHEHHE,
CllyyalHasi U3SMEHYUBOCTD;

e BBIOMpaTh Hanbosee yI0OHBIN crloco0 MpecTaBiIeHUs HHpopMaIuy,
aJICKBaTHBIN €€ CBOMCTBAM U IEJISIM aHaJIN3a;

® BBIYHCIITH YHUCIOBLIC XaPaAKTCPUCTUKHU BI)I60pKI/I;

L CBO6OIIHO OIICPHUPOBATH INIOHATHUAMMU: (1)aKTOpI/IaJI quciia, IICpCCTaHOBKHU,
COYCTAHHUA U pasMCIICHUA, TPCYT'OJIBHHUK HaCKaJ'ISI;

e CBOOOJHO ONEPUPOBATH MOHATUAMM: CIIyHYailHBIA ONBIT, CTy4alHbIN BBIOOD,
UCIIBITAaHUE, DJIEMEHTApHOE  Ciy4yailHoe coObITHE  (MCXOJ),  KJIACCHYECKOE
OIpE/IENICHUE BEPOSITHOCTU CIIYy4allHOrO COOBITHS, OMNEpaluu Haja ClIydailHbIMU
COOBITHSAMU, OCHOBHBIE KOMOMHATOPHBIE (POPMYJIBI;

® CBOOOJHO ONEPUPOBATH MOHATUSIMHU: CIIYYAHBIN OMBIT, CTy4alHbIN BBIOOD,
UCIIBITAaHUE,  DJIEMEHTApHOE  Ciy4yailHoe coObITHE  (MCXOJ),  KJIACCHUYECKOE
OTpENICJICHUE BEPOSTHOCTU CIY4allHOTO COOBITHS, OMNEpaluu HajA ClydyalHBIMU
COOBITHSIMU, OCHOBHbIE KOMOMHATOPHBIE (POPMYIIBL;

® 3HATh IPUMEPHI CIIYYAaWHBIX BEJIMYUH, U BBIYUCIATH UX CTATUCTUYECKUE
XapaKTEpUCTHKU;

®  UCIOJIB30BaTh (DOPMYJIBI KOMOMHATOPUKHU MTPU PEIIEHUH KOMOMHATOPHBIX
3a/1ay;

e pemiaTh 3a/1a4M Ha BBIYUCIICHUE BEPOSTHOCTH B TOM YHUCJIE C
UCIOJIb30BaHUEM (HOPMYII.

B noBce1HeBHOI1 )KM3HU M NIPU U3YyYE€HUH IPYTUX MPeEAMETOB:

® IPEJCTaBIATh HH(OPMALIUIO O PEATIbHBIX MPOIIeccax U sIBICHUSIX
criocoOOM, aJIeKBaTHBIM €€ CBOMCTBaM M 1I€JIM HUCCIICI0BAHUS;

® AHAJIM3UPOBATh U CPABHUBATH CTATUCTUUYECKHUE XaPaKTEPUCTUKU BBIOOPOK,
MOJYYEHHBIX B MPOLECCE pEUICHUS NPUKIAJIHOW 3a[aud, W3YYECHUS PEAITbHOTO
SIBJICHUSI, PEIICHUS 3a]]a4H U3 APYTUX yUeOHBIX MTPEIMETOB;

® ONCHHMBATb BEPOATHOCTL PCAaIbHBIX COOBITHH U SIBJICHUH B Ppa3IINYHBIX
CUTyalusix.



TexcToBBIC 3a1a4YN

e Pemath ITPOCTEIC M CIIOKHBIC 3a/la4M, a TAKXKC 3a1aun MTOBBIIIICHHOM
TPYAHOCTHU U BBIACIIATD UX MATCMATUYCCKYIO OCHOBY,

® PpPacCIiO3HaBATb PA3HBIC BUAbLI U THUIIBI 34144,

¢ HCIIOJIb30BAaTh PA3HBIC KPATKHUC 3allMCHU KaK MOACIIM TCKCTOB CJIOKHBIX
3aJad M 3aJa4 MOBBIIICHHON CJIO)KHOCTH HJIs1L IIOCTPOCHUA IIOMCKOBOM CXEMBI U
peuICHUA 3a1a4, BI)I6I/IpaTI> OIITUMAJIbHYIO [JIA paCCManI/IBaCMOﬁ B 3aJa4c
CUTyallu MOJCJIb TCKCTA 3aaa4Hu,

¢ pa3jin4aTb MOJCJIb TCKCTAa U MOJCIIb PCIICHUS 3a1a49, KOHCTPYUPOBATb
K OHHOﬁ MOJICIIN PCIICHUA CIOKHBIX 3a1d4 pa3HbIC MOJCIIN TCKCTA 3aa4N,

® 3HATh U IPUMEHSTH TPU CIIOCcO0A MOUCKA PEIICHUS 3a7a4 (0T
TpeOOBaHUS K YCIOBUIO U OT YCJIOBHS K TPEOOBAaHUIO, KOMOWHUPOBAHHBIN);

® MOJIETUPOBATH PACCYKJICHUS MPU TTOMCKE PEIICHUS 3aa4 ¢ TOMOIIBIO
rpad-cxemsl;

¢ BBIJCIIATH OTAIlbl PCHICHUSA 3a1a491 U COACPIKAHUC KAXKAOI'0 dTalla,

® yMEeThb BBHIOMpPATh ONTUMAJbHBIM METOJ PEIICHHs 33Ja4d U OCO3HABATh
BbIOOp METO/a, pacCMaTpUBaTh Pa3JIMYHbIE METOJIbl, HAXOAUTh PA3HbIC PELICHUS
3a/1a4M, €CIIA BO3MOKHO;

® AHAJIM3UPOBATH 3aTPYAHEHUS [IPU PELICHUU 3a/a4;

® BBINOJHATH Pa3IMUHbIEC TPEOOPa30BaHUs MPEAJIOKEHHON 3a/1a4H,
KOHCTPYHPOBATh HOBBIE 33/1a4U U3 JAHHOH, B TOM UHCJe 0OpaTHbBIE;

¢ HWHTCPHIPETUPOBATH BBIYUCIINTCIIBHBIC PC3YJIbTAThI B 3a/1a4C,
HCCJIICOA0BATD ITOJYUYCHHOC PCIICHUC 3ada49H,

® U3MEHATH YCJIOBUE 3a7a4 (KOJIMUYECTBEHHBIE WU KaU€CTBEHHbIC
JaHHBIE), UCCIICAOBATh U3MEHEHHOE MTPe0Opa30BaHHOEC;

® aHAJTM3UPOBATh BCEBO3MOXKHBIC CHUTYallMd B3aUMHOTO PacCIOJIOKEHUS
JBYX OOBEKTOB M HM3MEHECHHME WX XAPAKTEPUCTHUK TPU COBMECTHOM JIBUKCHUU
(CKOpOCTh, BpEMsI, PACCTOSIHHE) TIPU PEIICHUH 3a/1a4 Ha JBUKEHUE IBYX 00OHEKTOB
KaK B OJIHOM, TaK ¥ B MPOTHUBOIOJOKHBIX HANPABICHUAX, KOHCTPYHPOBATh HOBBIE
CUTyallid Ha OCHOBE U3MEHEHUS YCIOBUH 33/1a4d MPU JBHKEHUU IO PEKE;

¢ HCCJICA0OBATh BCCBO3MOKHBIC CUTYAallU IIPpU PCIICHWH 3a/1a1 Ha
ABHIKCHHUC I10 PCKC, paCCMAaTpUBATh Pa3HbIC CUCTCMbI OTCUCTA,

¢ pcuiaTb paSHOO6p33HBIe 3aJa4M «Ha 4aCTu»,

e pemaTh W OOOCHOBBIBATH CBOE€ pelieHue 3a7ad  (BBLICIATH
MaTeMaTHYECKYyI0 OCHOBY) Ha HaXOXJEHHE YaCcTH YKMCila U YKCiia 10 €ro YacTh Ha
OCHOBE KOHKPETHOT'O CMbICIA JIPOOH;



e OOBICHSATH HACHTUYHOCTDb 3aJa4d pasHbIX THIIOB, CBA3bIBAONIUX TPHU
BCINYHMHBI (Ha pa60Ty, Ha ITIOKYIIKH, Ha I[BI/I)KeHI/Ie), BBIACIITE 3THU BCIIMYHMHBI U
OTHOHICHUA MCXKAY HHUMHU, IIPUMCHATH UX IIPH PCIICHHUU 3ada4, KOHCTPYHUPOBATH
COOCTBEHHBIC 3a71a4 YKa3aHHBIX THIIOB,

® BJIAJICTh OCHOBHBIMH METOJAMH pCIICHHS 3a7ad Ha CMECH, CILIaBBI,
KOHIICHTPAIUH, HCITOJIb30BAaTh X B HOBBIX CUTYAIIHSX 110 OTHOIICHUIO K H3yYSCHHBIM
B TIpOIIECCE O0YUCHUS;

¢ pPCIIaTh 3aJa49M Ha IIPOUCHTLI, B TOM YHCJIC, CJIOKHBIC ITPOLCHTEI C
06OCHOBaHI/ICM, HCIIOJIB3Ys PA3HBIC CHOCO6I>I;

® DpCuiaThb JOTHUYCCKHUC 3aa4U PA3HBIMU CHOCO6&MI/I, B TOM 49HUCJIC, C ABYMA
OJI0KaMH M C TpCM:A OnoxaMu JaHHBIX C IIOMOIIBIO Ta6JII/IH;

¢ pcuiaThb 3aga4Hu I10 KOM6I/IHaTOpI/IK€ U TCOpUHU BGpOHTHOCTGﬁ Ha OCHOBC
HCIIOJIB30BaHNA U3YYCHHBIX MCTOI0B U 00OCHOBBIBATH PCHICHUC,

¢ pCIIaTb HECIOXHBIC 3a/1a4U 110 MaTeMaTHUECKOM CTAaTUCTHUKCE,

® OBJIAJIETh OCHOBHBIMH METOJAaMU pEUICHUS CIOKETHBIX  3a/au:
apumeTrnyeckuii, anreOpandeckuii, mnepedOp BapHAHTOB, I'€OMETPUUYECKUH,
rpauuecKkuil, IPUMEHITh UX B HOBBIX 110 CPABHEHUIO C U3YYEHHBIMH CUTYaIUsIX.

B HOBCCI{HeBHOﬁ KU3HMA A IIPU U3YYCHHUH NIPYIUX NPEIMETOB:

® KOHCTPYUPOBATh HOBBIE IS JAHHOM 3aJa4yd 3aJayHble CUTYallUU C
YYETOM pEaJIbHBIX XapaKTEPUCTUK, B YAaCTHOCTH, IIPM PEUICHWM 331a4 Ha
KOHLECHTPALIMM, YYUTHIBATH IUIOTHOCTH BELIECTBA; pELIaTh M KOHCTPYUPOBATH
3a/1aud Ha OCHOBE PACCMOTPEHMS PeaibHBIX CUTYallMi, B KOTOPBIX HE TpeOyeTcs
TOYHBIN BBIYMCIIUTEIBHBIN PE3YIIbTAT;

e peIaTh 3a/1a4d Ha JABMIKCHHE 10 PEKe, pacCMaTpUBasi pa3HbIe CHCTEMBI
OTCYETA;

® KOHCTPYUPOBATH 3aJaYHbIC CUTYaIINU, TPUOJIMKEHHBIE K peaIbHOM
JIEUCTBUTEIILHOCTH.

I'eomerpuyeckue purypsl

e (CB00OOMHO OTMIEPUPOBATH TEOMETPUICCKUMU TTOHSATUSMHU TIPU PEIICHUN
3a71a4 ¥ IPOBEICHUU MATEMATUYECKUX PACCYKIACHUM;

®  CaMOCTOATEIHLHO (POPMYIIMPOBATH OINPEACIICHUS T'COMETPUUYCCKUX (PUTYD,
BBIJIBUTATh THUITOTE3bl O HOBBIX CBOMCTBAax WM IMPHU3HAKAX TEOMETPHUECKUX (puryp u
00OCHOBBIBaTh HJIA OMPOBEPTaTh UX, 0000IIATh WIM KOHKPETU3UPOBATH PE3YIHTAThI
Ha HOBBIC KJIaCcChl (PUTYp, TTPOBOJIUTH B HECIIOKHBIX CITydasX KiacCUpUKAIHio (Guryp
0 Pa3JINYHBIM OCHOBAHUSIM;

® WCCIeNOBaTh YEPTEXKHU, BKIIOYAs KOMOWHAIMU GUTYp, U3BIEKATh,
WHTEPIPETUPOBATh U TPEOOpa3oBBIBaTH HWH(OpPMAIMIO, TMPEACTABICHHYIO Ha
YepTekax;



e pemark 3aJa4d F€OMETPUYECKOTO COJAEPkKAHUS, B TOM YUCIIE B CUTyalMsX,
KOI'Jla aJITOPUTM PEILIEHUSI HE CIENYET SIBHO U3 YCJIOBHSI, BBIIIOJIHATH HEOOXOIUMBIE
JUIl pELICHMs 3aJayd JIONOJIHUTEIbHBIE IOCTPOCHHUs, HCCIEN0BATh BO3MOXKHOCTH
IPUMEHEHUS TEOpEM U (HOPMYJI JJIs PELICHUS 3a/1a4;

® (opmMyIUpOBaTh U I0KA3bIBATh TEOMETPUUECKUE YTBEPKICHUSI.
B noBceHeBHOI KU3HM ¥ NIPU U3YYEHUH JPYTUX NPeAMETOB:

® COCTAaBJSITh C MHCIOJB30BAHMEM CBOMCTB TE€OMETPUYECKUX  QUryp
MaTeMaTUYeCKUe MOJIENIN JIJIsl PelICHUs 3a/lay MPaKTUYECKOro XapakTepa U 3a7ad u3
CMEXKHBIX JUCLUMIUIMH, HUCCIEA0BAaTh IOJYYEHHBIC MOJEIU W HHTEPIPETUPOBATH
pe3ynbTar.

OTHoOIEeHUA
e BriaaeTs MOHATHEM OTHOIICHUS KaK METalPEIMETHBIM;

e CBOOOJIHO ONEPUPOBATH MOHATUSIMU: PaBEHCTBO (UTYp, paBHbIE (UTYDBHI,
PaBEHCTBO TPEYrOJbHHUKOB, MApajUICIbHOCTh MPSIMBIX, MEPIEHIUKYISIPHOCTD
NPSMBIX, YTJIbI MEXAY MPSAMBIMU, MEPIEHANKYIISIP, HAKIOHHAA, MPOEKLHU, MoJ00ue
¢buryp, no1ooHbIe (HUTYPBHI, TOJOOHBIE TPEYTOJIbHUKH;

® UCIIOJI30BaTh CBOMCTBA MOJA00MS U paBEHCTBA (GUTYp NP PELICHUU 3a]1a4.
B nmoBceHeBHOM KU3HM ¥ NIPU U3YYECHUH JAPYTHX NPEAMETOB:

®  JCIOJI30BaTh OTHOUIEHUS JJI IOCTPOECHUS U UCCIEAOBaHUS
MaTEeMaTUYECKUX Mojiesield 00bEKTOB peaJbHOM KU3HHU.

HN3mepeHus M BHIYUCICHHUS

e (CB00OAHO OMEPUPOBATH MOHATUAMU AJIMHA, TUIOIMIAb, OOBEM, BEIUUUHA
yria Kak BEJIMYMHAMH, UCIOJIb30BaTh PABHOBEIMKOCTh U PABHOCOCTABIEHHOCTH
IIPU PEIICHUH 33]1a4 Ha BBIUKCIECHUE, CAMOCTOSITENIbHO MOAY4YaTh U UCIOJIb30BaTh
(bopMyIIbI 7151 BBIYUCIEHUH TIOMAAe 1 00beMOB (hUryp, CBOOOIHO ONEPUPOBATH
MIMPOKUM HAO00poM (OpMyJT Ha BBIYKMCICHUE NPU PEIICHUHU CIOXKHBIX 337ay, B
TOM 4HCJI€ M 3a7ad HAa BbIUMCICHME B KOMOMHAIUSAX OKPY)XHOCTH U
TPEYrOJIbHUKA, OKPYKHOCTH U YETBHIPEXYTOJbHUKA, a TaKXe C MPUMEHEHUEM
TPUTOHOMETPHH;

® CaMOCTOATEIbHO (POPMYIUPOBATH TUIIOTE3BI U MPOBEPATH UX
JOCTOBEPHOCT.

B noBceHeBHOM KU3HM ¥ IPU U3YYEHUH JIPYTUX NPeAMeETOB:

e CBOOOJHO omepupoBaTh (GopMylaMu MpU PEUIeHUH 3aJady B JAPYTUX
y4eOHBIX MpEeAMETax U MpHU MPOBEACHUN HEOOXOAUMBIX BBIUMCICHUN B peaibHON
KU3HH.

I'eomerpuyeckue mocTpoeHus

e OnepupoBaTh MOHATUEM HAOOPA AIEMEHTOB, ONPEIEISIOIINX

reOMETPUYECKYIO (hUrypy,

e BIAJETh HAOOPOM METOJOB MOCTPOCHHUN LIMPKYJIEM U JIMHEUKOM;

® IPOBOJUTH AaHAIIMU3 U PEATU30BBIBATH ITAITBI PEIICHUS 337a9 Ha
HIOCTPOCHHE.

B nmoBce1HeBHOM KU3HM ¥ NIPU U3YYEHUH JAPYTUX NPEAMETOB:



®  BLINOJHATE HOCTPOCHHA HAa MCCTHOCTH,
® OLOCHUBATL pasMEpPhbl pCalbHBIX 00BEKTOB OKPYXKAIIICro Mupa.

IIpeoOpa3oBanusi

e OmnepupoBatrh ABMKEHUSIMHU U IPe0Opa30BaHUSAMU KaK METalIPEIMETHbIMU
HOHSTUSMUY;

e OIEpUpOBaTh IOHATHEM JBWKEHHMS M NpeoOpa3oBaHUsl MMOAO0OMS s
00OCHOBaHUHM, CBOOOJHO BJIAJETh NPUEMaMHU IOCTPOCHHS (PUTYp C TOMOIIBIO
JIBUKCHUM M TpeoOpa3oBaHusl MOAOOMS, a TakkKe KOMOMHALMSIMH JIBUKCHHIA,
JBUKEHUN U TpeoOpa3oBaHU;

® CIOJIB30BaTh CBOMCTBA ABMXKEHMH M IPEOOpa3OBaHUN ISl MPOBEICHUS
O0OCHOBaHHUSI W JOKAa3aTEeNbCTBA YTBEP)KICHUN B TE€OMETPHUM M JPYTHUX Y4eOHBIX
npeaMerax;

® TI0JIb30BAThCS CBOMCTBAMMU JBMKEHUN U IPe0Opa30BaHUM MpU peLICHUH
3ajad.

B noBcegHeBHOM KM3HU U NIPY U3Y4YEeHUH APYTUX NPeAMETOB:

® [PUMEHATh CBOWCTBA ABMKEHUN U IPUMEHATH 10J100M€ U1 TOCTPOCHUN U
BBIYUCIICHU.

BekTopbl M KOOPAUHATHI HA IVIOCKOCTH

e (CB00OAHO OnEpUpPOBaTh MOHATHSIMH BEKTOP, CYMMa, pa3HOCTb BEKTOPOB,
IIPOU3BEJECHUE BEKTOPA HA YHCIIO, CKAIAPHOE MPOU3BEIEHUE BEKTOPOB, KOOPIUHATHI
HAa IJIOCKOCTH, KOOPAMHATHI BEKTOPA;

® BJIAJICTh BEKTOPHBIM U KOOPJUHATHBIM METOJIOM Ha TIOCKOCTH IS
pelleHus 3a1a4 Ha BEIUYMCIICHUE U I0Ka3aTeIbCTBA,;

® BBIIOJHATH C T[OMOIIBIO BEKTOPOB M KOOPAMHAT JOKa3aTEIbCTBO
U3BECTHBIX €My T'€OMETpUYECKUX (PakTOB (CBOWCTBA CpPEIHUX JMHUN, TEOPEM O
3aMeyaTeNIbHbIX TOYKax | T.I.) U TIOJy4YaTh HOBbIE CBOMCTBA M3BECTHBIX QUTYD;

® JCIOJIb30BaTh YpaBHEHUs PUTYp JJISl PEIICHUS 3a7a4 U CAMOCTOSITENIbHO
COCTaBIISITh YPaBHEHHS OTACIBHBIX TUIOCKUX QUTYP.

B noBceaHeBHOM KM3HU U NPH U3YYEeHUH APYTUX NPeAMETOB:

®  ICTOJIH30BATh MOHSATHS BEKTOPOB M KOOPAUHAT VISl PEIICHUS 3a/1a4 110
busuke, reorpa@uu U IpyruM yu4eOHbIM NpeIMETaM.
HUcTropust MaTeMaTuKH

e JloHuMaTh MaTeMaTHKy KaK CTPOTO OpPraHU30BAHHYIO CHUCTEMY Hay4YHBIX
3HaHUH, B YACTHOCTH BJIAJETh MPEICTaBICHUSIMH 00 aKCHOMAaTUYECKOM MOCTPOCHUU
T€OMETPUU U TIPBUYHBIMHU MTPEICTABICHUSIMHI O HECBKIIMIOBBIX T€OMETPHUSX;

® pacCMaTpuBaTb MATCMATHUKY B KOHTCKCTC HCTOPUH PA3BUTHUA HUBUIIN3AlIUN
N UCTOPHUHU PAa3BUTUA HAYKH, IOHUMATDL POJIb MAaTEMATHUKH B PA3BUTHUHU Poccun.

MeToabl MaTEMaTHKH

L4 BJ'Ia)IeTB SHAHUAMHU O PA3JIMYHBIX METOdaxX 000CHOBaHMS U OITPOBCPIKCHUS
MaTEMaTH4YCCKUX YTBCp)K)ICHI/Iﬁ N CaMOCTOATCIIbHO IMMPUMCHSATD UX;

¢ BJIAJICTb HABBIKAMHU aHaJIN3a YCJIOBH: 3a/[a9U U OIIPCACIICHUA ITOAXOAAINNX
AJI1 pCIICHUSA 3aaa49 U3YUYCHHBIX MCTOA0B WM UX KOM6I/IHaL[I/II\;I;



® XApaKTCpu30BaTb MNPOU3ZBCACHHA HCKYCCTBA C YUCTOM MATEMATHYCCKUX
SaKOHOMCpHOCTeﬁ B IIPpHUPOJAC, HCIIOJb30BATH MATCMATHUYCCKHUC 3aKOHOMCPHOCTH B
CaMOCTOATCIIbBHOM TBOPYCCTBC.

2. Coep:xaHue y4eOHOIo npeamera

CopnepkaHrne KypcoB MaTeMaTHKH 5—6 KJaccoB, anreOpsl m reomerpuu 7-9
KJIacCOB OOBEIUHEHO KaK B MCTOPUYCCKHA CJIOKUBINWECS JMHUU (YUCIIOBas,
anredpanyeckasi, reoMeTpuyeckasi, GyHKIMOHANbHAS U Jp.), TAK U B OTHOCUTEIHHO
HOBBIE (CTOXacTUYECKas JIMHUS, «peajibHasi MateMaTukay). OTIeNbHO MPEICTaBICHbI
JIMHUS CIO’KETHBIX 33/1a4, UCTOPUYECKASI JIMHUA.

JIeMEeHTbI TEOPUH MHOKECTB U MATEeMaTH4YeCKOU JIOTUKH

CornacaHo @I'OC ocHOBHOTO 0011ET0 00pa30BaHUS B KypC MaT€MaTUKU BBEJICH
paznen «Jloruka», KOTOPBIM HE MPEIoIaraeT AOMOJTHUTEIbHBIX YaCOB HA U3YYCHUU
U BCTpaumBaeTCid B pa3IMYHbIE TEMbl KYypCOB MAaTeMAaTHUKd U HWHOOPMATUKUA U
MpeBAPSAETCS 0O3HAKOMJICHUEM C AJIEMEHTAMH TEOPUU MHOXKECTB.

MHoOecTBa M OTHOIIEHUSI MEKIAYy HUMHU

MHOXeCTBO, Xxapaxkmepucmuueckoe C80UCMB0  MHONHCECMBd, DIEMEHT
MHOXECTBa, nycmoe, KoHeuHoe, bOeckoHeunoe MHodxcecmso. I1oIMHOXKECTBO.
OTHolIEHWE NPUHAJIC)KHOCTH, BKIIIOYEHHUS, PABEHCTBA. JIEMEHTHI MHOXKECTBA,
CIOCOOBI  3aJlaHUsI MHOXKECTB, PACNO3HABAHUE HOOMHONCECME U  INEeMEHMO8
NOOMHOIHCECME C UCNONIb308AHUEM KPY208 Diliepa.

Onepanyu HAJl MHOKECTBAMH

[lepeceuenne u 00ObeAMHEHNE MHOXKECTB. Paznocmv muodcecms, oonoineHue
MHOXcecmea. Mumepnpemayus onepayuii Ha0 MHONCECMBAMU C NOMOWDBIO KPY208
Dilnepa.

JJIeMEeHTBI JIOTHKHU

Onpenenenue. YTBEpKICHUS. AKCHOMBI W TeOpeMbl. JlOKa3aTeabCTBO.
JlokazatensCTBO OT MPOTUBHOrO. Teopema, oOpatHas naHHou. Ilpumep wu
KOHTPIpPUMED.

Boicka3biBaHust

NcTUHHOCTE U JIOKHOCTHb  BbICKa3biBaHWsl.  CnoowcHble U npocmoule
gvickaszviganus. Onepayuu HAO BbICKA3LIBAHUAMU C UCNOIb30BAHUEM JIOSUYECKUX
CBA30K: U, UL, He. Yc06Hble 6blCKA3bIBAHUS (UMNIUKAYULL).

Coaep:xaHue Kypca MaTeMaTHKH B 5—6 Kiaccax

HartypanbHble yucjia u HyJIb

HaTtypaJbHbIH P/ YHCe H ero CBOMCTBA

HarypanbHoe 4HCIO, MHOKECTBO HATYpPaJIbHBIX YHCEJI W €ro CBOMCTBA,
M300paKeHNE HATYPAIbHBIX YMCENT TOYKAMH Ha YHMCIOBOM TpsimMoii. Vcmonms3oBaHue
CBOWCTB HaTypAJIbHBIX YUCEN MPU PELICHUH 3a]a4.

3anuch M YTeHHE HATYPAJIBHBIX YHCE

Pazmuune mexny mudporr u uuciaom. [lo3urmoHHas 3amuch HATYpPaIbHOTO
YHUCiia, TTIOMECTHOE 3HaueHue MUQPHI, pa3psibl U KIACCH, COOTHOIIEHHUE MEXIY
JIBYMS COCETHUMH Pa3psAAHBIMU €IUHULIAMH, YTEHUE U 3aIIUCh HATYPaJIbHBIX YHCEIL.

OkpyrJieHue HATYPAJbHBIX YHCeJI



Heobxonumocts okpyrienus. [IpaBuino okpyriieHus: HaTypaJibHbIX

YHCell.

CpaBHeHHE HATYPAJbHBIX YK CeJ, CPaBHEeHUE ¢ YucaoM ()

[ToHaTHE O CpaBHEHHMM UYHCEII, CPABHEHUE HATYpPaJbHBIX YHUCEN APYT C APYrOM
U C HyJIEM, MaTeMaTHYeCKas 3aIlliCh CPaBHEHUM, CIIOCOOBI CPaBHEHUS YHCEIL.

JlelicTBUSA C HATYPAJbHBIMH YHCJIAMHU

Clio’)keHue ¥ BBIYMTAHHUE, KOMIIOHEHTHI CJIOKEHUSI U BBIYUTAHUS, CBSI3b MEKIY
HUMH, HAXOXIEHUE CYMMBI M Pa3HOCTH, M3MEHEHHWE CYMMBI M Pa3HOCTH NIpHU
W3MEHEHUHM KOMIIOHEHTOB CJIOKCHHUS U BEIYUTAHMUS.

YMHOXEHHE U JCIEHUE, KOMIIOHEHThl YMHOXEHUSI U JEJICHUS, CBSI3b MEKIY
HUMH, YMHOXXCHHUE U CJIO)KEHUE B CTOJIOUK, JCICHUE YTOJIKOM, IMPOBEpPKa pe3ysabTara
C TIOMOIIIBIO MMPUKHUIKA U OOPaTHOTO JCHCTBHUS.

[lepemMecTUTENBHBIA W COYETATEIBHBIA 3aKOHBI CJIOKEHUS W YMHOXKECHHS,
pacrpeeTuTeIbHbI 3aKOH YMHOXEHUSI OTHOCHUTEIBHO CIIOXKEHUS, 0O0CHO8AHUE
aneopummo8 8bINOJIHEHUs apupmemuseckux Oetcmesuil.

CreneHb ¢ HATYPaJbLHBIM MOKa3aTeJeM

3anuch yuciaa B BUJIE CYMMBbl Pa3ps/IHBIX CJIaraeMbIX, MOPSIOK BBITOJIHEHUS
JNEUCTBUM B  BBIPAKECHUAX, COJECPKAIIMX CTEINEHb, BBIYUCICHUE 3HAYEHUMU
BBIPAXKEHUM, COAEPKAIINX CTCTICHb.

YucioBbIE BHIPAKEHUS

UucnoBoe BBIPAKEHUE U €r0 3HAUCHUE, TOPSIIOK BBITTOJHEHUS JEHCTBUIA.

Jlesienue ¢ ocTaTKOM

JleneHnue ¢ ocTaTKOM Ha MHOKECTBE HATypPaJIbHBIX YHCEII, C8OUCMBA OeneHUsl C
ocmamkom. [IpakTuyeckue 3aj1auu Ha JEJICHUE C OCTATKOM.

CgoiicTBa M NPU3HAKHU A€JTUMOCTH

CBOICTBO ACIMMOCTH CyMMBI (pa3HOCTH) Ha yucio. [Ipu3Haku nenuMocTy Ha
2, 3, 5,9, 10. Ilpusnaxu oerumocmu na 4, 6, 8, 11. /Jlokazamenbcmeo npuznaxos
Oeaumocmu. Penenne npakTUYECKUX 3a/1a4 ¢ MPUMEHEHUEM MPU3HAKOB JICIUMOCTH.

Pa3zjioxkeHue 4nciia Ha MPOCTbIE MHOKUTEIN

[IpocTeie M cocTaBHBIE YKCHIA, peueno Ipamocgena.

Pa3znoxxeHne HaTypaJlbHOTO YHCJIa Ha MHOXKMTENH, Pa3jOKEHHE Ha MPOCTHIE
MHOXUTeNU. Koauuecmeo oOenumenei 4ucia, aieopumm paslodiCeHus: Yucia Ha
npocmoie MHOMCUMENU, OCHOBHAs meopeMa apuihmMmemuKu.

AJire0OpanvecKue BbIPaKEeHUSs

Hcnonb3oBanue OYKB il OOO3HAUECHMS YHCEN, BBIYUCICHUE 3HAYCHUS
anreOpanyecKkoro BBIPAKCHUS, IPUMEHCHHE alreOpandecKuX BBIPAXCHUM IS
3aMUCH CBOWCTB apu(METUUYECKUX ACHCTBUHN, NpeoOpa3oBaHUE anredpamdecKux
BBIPAKCHUM.

Jenurenu u KpaTHbie

Jlenutenb W €ro CBOMCTBA, OOIMI JenuTeNnh JBYX u 0Oojiee dHCE,
HauOONBIIMK  OOIMM  JENUTeNb, B3aUMHO MPOCTHIE 4YHUCIA, HAXOXJCHUE
HauOosbiero obmero aenurens. KpatHoe u ero cBoiicTBa, o01ee KpaTHOE IBYX H
OoJiee yuces, HaUMeHbIIee o0IIee KpaTHOE, CIOCOObl HAXOXKICHUS HAMMEHBIIIETO
00111ero KpaTHOTO.

Jpodu
OObIKHOBEHHBIE IPOOH



Jons, gacTh, TpoOHOE YnCIo, Tpo0k. JIpoOHOE YMCIIO KaK Pe3ysIbTaT JeICHHUS.
[TpaBuiibHBIE U HEMPABUIbHBIE IPOOH, CMEIIaHHAS POOh (CMEIIaHHOE YUCTIO).

3anuch HATYpajJbHOIO 4YHMCIAa B BHJE JIpoOM € 3aJaHHBIM 3HAMEHATEJIEM,
npeodpa3oBaHUE CMEIIaHHOMN APOOH B HEMPABUILHYIO IpoObh 1 HA0OOPOT.

[IpuBenenue apobelr k oOmemy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX
TpoOeii.

CnoxxeHrie ¥ BbIYMTaHUE OOBIKHOBEHHBIX IpoOeil. YMHOXXEHHE U JeJCHHE
OOBIKHOBEHHBIX JIPOOEH.

Apudmernueckue TeUCTBHS CO CMEIIAaHHBIMU IPOOSIMH.

Apudmernueckue 1eUCTBUS C IPOOHBIMU YHUCIAMHU.

Cnocobvl payuonanuzayuu BblYUCIEHUL U UX NPUMEHEeHUe NpU GblNOJHEeHUU
oelicmeutl.

JecaTu4HbIE IPOOH

Lenas u npoOHast yacTu AecaTUUHOU npoOu. IIpeoOpa3oBaHue AECATUUHBIX
npoOeil B 00bIKHOBEHHBIEC. CpaBHEHHE JAECATUUYHBIX JIpoOeit. CrokeHUe U BBIUUTAHUE
JECATUUHBIX ApoOeil. OKpyrieHHe NeCATUYHBIX Jpo0eil. YMHOXKEHHE U JeJIeHUE
NECATUYHBIX Apobeil. [Ipeobpazosanue 06biKHOBEeHHbIX Opobeli 8 decamuitble OpOOU.
Koneunvie u 6eckoneunvle decamuunvie Opoou.

OTHomeHne IBYX YHCeJ

MacmTab Ha rutane u kapte. [Iponopuuu. CBolicTBa nNponopuuii, MPUMEHEHNE
IIPONIOPLIHN U OTHOLIEHUH MPU PELICHUU 3a/1a4.

Cpennee apudpmMeTudeckoe quce

Cpennee  apudmernmyeckoe JAByX  uyucen. M3oOpaxkeHue  cpeaHero
apu(pMETUYECKOTO ABYX YHCENl Ha YUCIOBOM NpsiMOii. PellieHne mpakTuyeckux 3ajiaqy
C MpUMEHEHHUEM cpenHero apupmerndeckoro. Cpeonee apugpmemuueckoe
HEeCKOJIbKUX YUCel.

IIpoueHTsI

[lonatne mnpoueHTa. BpluMCIEHHE TMPOLUEHTOB OT 4YHWCIA W 4YWCIA IO
W3BECTHOMY MPOLEHTY, BEIPAKEHUE OTHOUIEHUS B MPOIEHTaX. Pernienne Heca0KHbIX
MPaKTUYECKUX 33]1a4 C MPOIEHTaMHU.

Juarpammabl

Cronbuateie 1 KpyroBbie quarpaMmmbl. M3prneuenne nndopmanuu us3
nuarpamMm. Mzobpasicenue ouazpamm no 4ucio8blM OAHHbLIM.

PaunoHajbHbIC YHCIa

IMos0:kNTEIBbHBIE U OTPUIATEIbHbIE YHCJIA

N3o0pakenne uucen Ha 4YUCIOBOW (KOopAauwHATHOWM) mpsimoi. CpaBHeHHE
yucen. Moy 4ncia, reOMETpuYecKas HHTEPIPETAlns MOAYJIS yncia. [[ercTBus ¢
MOJIOKUTENIBHBIMU M OTPULIATEIIbHBIMU YHCIaMU. MHOKECTBO LETBIX YHCEIL.

IlonsiTHe 0 panuoOHAJBLHOM uncie. [lepsuynoe npedcmasgnenue o
MHOdMCeCmee payuoHantbHblx yuces. JIeNCTBUS ¢ PAllMOHAIbHBIMU YHCIIAMHU.

PemeHne TekCcTOBBIX 33124

EnuHunbl u3MepeHMii. JUIMHBI, IUIOMIATH, OO0OBEMa, MacChbl, BPEMEHH,
CKOPOCTHU. 3aBUCUMOCTH MEX]y €AMHUIIAMHU U3MEPEHUS KaKI0M BEIMUUHBI.
3aBUCUMOCTH MEXy BEIMUHMHAMU: CKOPOCTh, BPEMS, pACCTOSHUE;
POU3BOAUTENILHOCTD, BpeMsl, padoTa; 1leHa, KOJIMYECTBO, CTOUMOCTD.

3agaum Ha Bce apudmeTnyeckne aeiicTBUSA



Pemenne TekcTOBBIX 3adau apudmerndeckum crnocobom. HMcmonb3oBaHue
TAOJIMII, CXEM, YEPTEeKEH, NPYTruX CPEACTB MPEACTABICHUS MAHHBIX MPHU PEIICHUH
3a/1ayu.

3anaum HA IBHKEHHeE, Pa00Ty U MOKYNKH

Pemienne HECHOXHBIX 3a7ad Ha JIBDKEHUE B  MPOTUBOIOJIOKHBIX
HaIpaBJICHUSIX, B OJJHOM HaIpPaBJICHUU, JIBIDKCHHUE IO PEKE IO TEUCHUIO U MPOTHB
TedeHusi. PemieHue 3amady Ha COBMECTHYIO paboty. [lpumenenue npobeit mnpu
pelIeHuH 3ajad.

3agauM HA YaCTH, J0JIU, IPOIEHTHI

Pemenue 3a1a4 Ha HaXOXK/JIEHUE YACTH YMCIIa U YMCIa M0 ero yacTu. Pemienue
3a/1a4 Ha MPOUEHTHI U AoJiu. [I[puMeHeHre nponopiuii Npu peieHny 3a1ay.

Jlornuyeckue 3agauu

PemeHne HECHOXHBIX JOTMYECKUX 3amad. Peuwienue jnocuueckux 3aoad ¢
nomowwio epagos, mabauy.

OcHOBHBIE METO/IbI pellleHNs TEKCTOBBIX 3a/1a4: apuMeTHUIECKuil, mepedop
BApUAHTOB.

Harasignasi reomerpus

durypsl B okpyxatomieM mupe. Harmsanele npencraBieHus o Qurypax Ha
IJIOCKOCTH: TpsiMasi, OTPE30K, JyY, yroJ, JIOMaHas, MHOTOYI'OJbHUK, OKPYXHOCTb,
Kpyr. YeTblpexXyroibHUK, MPSIMOYTOJIbHUK, KBajgpaT. TpeyroiabHUK, 6uosbl
mpeyzonbnuxkos.  Ilpasunvuvle  mHoz2oy2onbHuku.  M300pakeHHE€  OCHOBHBIX
reoMeTpuyeckux Guryp. BzaumHoe pacnonodxcenue 08yX — NpAMbIX,  08YX
OKpYJCHOCmeU, NpamMou u oxpyxcHocmu. JnuHa oTpe3ka, JoMaHOW. EauHUIIBI
u3MepeHus JHbl. [locTpoenue orpeska 3aganHoil JymmHbl. Buasl yrios. ['pagycHas
Mepa yria. U3mepeHue 1 mocTpoeHHe yIiioB ¢ OMOIIBIO TPAHCIIOPTHPA.

[lepumerp wmHOroyronbHuka. IloHsTHe TUIOMAAM  (QUTYPBI, €IUHHUIIBI
u3MepeHus 1omanu. I[liomane mnpsMoyroibHUKA, KBaapata. [IpubmmkeHHOe
M3MepeHue momaau Guryp Ha kietdyarou Oymare. Pagnosenuxue gueypeoi.

Harnsiguele  mpeacTtaBiaeHuss O — NPOCTPAHCTBEHHBIX — (urypax:  Kyo,
napajieienunes, npusma, nupamujaa, map, chepa, kKonyc, quinHap. M3obpaxenue
OPOCTPAaHCTBEHHBIX Guryp. Illpumepwvr ceuenuii. Mnocoepannuxu. Ilpasunvroie
MHoeoepanHuky. TIpuMepsl pa3BepTOK MHOTOTPAaHHUKOB, IIUJIMHAPA U KOHYCA.

[lonatue  oObema;  eauHunbl  oObema. OOBEeM  MPSAMOYTOJBHOTO
napajjiesnenurnena, Kyoa.

[Tonsitue o paBenctse Guryp. LlenTpanbHasi, oceBas U 3epKaibHas CAMMETPUU.
N3o00pakeHre CHMMETPUYHBIX (DUTYD.

Pelenne mpakTUYeCKUX 3a7a4 ¢ MPUMEHEHUEM MPOCTEUIINX CBOMCTB QuUryp.

Hcropuss maTeMaTuKH

llossnenue yugp, Oyke, uepoenugos 6 npoyecce cuema u pacnpeoeieHusi
npodykmos Ha /[peenem bnusxcnem Bocmorxe. Ceazb ¢ Heonumuueckou pesonoyuetl.

Pooicoenue  wecmuoecamepuunou  cucmemvl  cuucnenus.  lloasnenue
0ecsImuUYHOU 3aNUCU Yucell.

Poowcoenue u pazeumue apugpmemuxu namypanvnvix yucen. HOK, HOJ],
npocmule yucna. Pewemo Spamocgena.

llosenenue nyns u ompuyamenbHvlx yucel 8 mamemamurke opesHocmu. Ponv

Juogpanma. Ilouemy (—l)(—l) =+17?



Ilpoou 6 Basunone, Eeunme, Pume. Omxpvimue Oecimuunvix Opooell.
Cmapunnvie cucmemol mep. [ecamuunvie Opobu u MempuyecKas cucmema mep.
JI. Maenuykuui.

Conepmaﬂne Kypca MaTEMAaTUKH B 7-9 kiaaccax

Auredpa

Yuciaa

PanuonanbHbIe YHuCIa

MHOXeCTBO paluOHalIbHbIX uKcesn. CpaBHEHHE pAlMOHAIBHBIX YHUCEI.
JleHicTBUSL C pallMOHANIBHBIMU 4YHUCHaMUu. [Ipedcmasnenue payuoHaIbHO20 HUCIA
0ecsamuyHol 0poobIo.

HppaunonajbHbIe YUCJIA

ToHsiTHe MppalMOHATIBHOTO YnCIia. Paco3HaBaHHe HPppalHQHAIBHBIX YHCE

[Tpumeps! T0Ka3aTeabCcTB B anrebpe. MppannonaasHOCTh uynciaa 2 . [IpuMmeHeHue B
reometpun. CpasHeHue uppayuoHanvbHuvlx uucei. MHooxcecmeo OelicmeumenbHbIX
yucer.

To:knecTBeHHbIE IPeo0pa3oBaHus

YucsioBble U 0yKBEHHbIE BHIPAKEHUSA

BrIpakeHne ¢ nepeMeHHOW. 3HaUeHUE BbIpakeHUs. 1loacTaHOBKa BRIpaKEHUM
BMECTO NIEPEMEHHBIX.

Ilesbie BbIpaxeHus

CreneHb ¢ HaTypaJbHBIM IIOKazaTeneM M ee cBoiicTBa. [IpeoOpazoBanus
BBIPKEHUMN, COIEPKAIINX CTEMIEHU C HATypaIbHBIM IMOKA3aTEIEM.

OpnousieH, MHoOrowieH. JIeHCTBUS C OJHOYICHAMH W MHOTOYJICHAMU
(cnoxeHue, BBIYUTAHUE, YMHOXEHHE). DOPMYINBI COKpAIIEHHOTO YMHOXEHUS:
pa3HOCTh KBaJpaTOB, KBagpaT CyMMBI M pPa3HOCTH. Pasno’keHWEe MHOTOUYJICHA Ha
MHO>KUTEJIN: BBIHECEHHE OOILEro MHOKUTEINS 3a CKOOKH, epynnuposKka, npumeHeHue
Gdopmyn  coxpawennozo  ymHodcenusi. Keaopammuwvui mpexunen, pasznoodicenue
K8aOpamHo2o mpexuiena Ha MHOMICUMeIu.

JIpoOHO-paliuOHAIbHbIE BHIPAKEHUS

Crenenb C 1ensiM  TOKazaTeneM. lIpeoOpasoBanue JpOOHO-THMHEHHBIX
BBIDAKEHUW:  CJIOKEHHE, YMHOXKEHHE, JeneHue. Aneebpauueckas  OpooOb.
Honycmumvle 3naueHuss nepeMeHHvIX 8 OpPOOHO-PAYUOHANLHBIX — BbIPANCEHUSIX.
Cokpawenue ancebpauvecxkux opooei. Ilpusedenue aneebpauveckux opodei K
oowemy 3uamenamento. Jleiicmeus ¢ aneebpaudeckumu OpooOsMU. CRONCEHUe,
8blYUMAHUe, YMHOMNCEHUe, OeleHUe, 8036e0eHUe 8 CIENeHb.

IIpeobpa3zosanue gvipasiceHuti, co0epHcauux 3HaxK MoOys.

KBaaparHbie kKOpHH

Apudmernuecknii  KBaapaTHBI KOpeHb. [IpeoOpa3oBaHMe BBIPAKCHUIA,
coJiep KalnX KBaIpaTHbIe KOPHU: YMHOXKEHUE, JIeJICHUE, BHIHECEHUE MHOXKHUTEIS 13-
I0J1 3HAaKa KOPHS, 8HeCeHue MHONCUMens noo 3HAK KOPHSL.

YpaBHeHUS U HEPABEHCTBA

PaBeHcTBa

Uucnoroe paBeHCTBO. CBOMCTBA YUCIIOBBIX paBEHCTB. PaBeHCTBO ¢
IIEPEMEHHOM.



YpaBHeHus

[TonsiTue ypaBHEHUs U KOPHS ypaBHEHUs. [Ipeocmasnenue o pagHoCcuibHOCmMu
ypasnenut. Obnacmv onpeoeiieHus YpasHeHus (001acmv OO0NYCMUMbBIX 3HAYEHUU
nepemeHHol).

JIuHeliHOe ypaBHEHHE U er0 KOPHU

Pemienne JMHEWHBIX YpaBHEHWU. JIuHelHoe YypasHeHue ¢ Nnapamempom.
Konuuecmeo «kopneu numetinoco ypaemnenus. Pewenue auHeuHvlX YpasHeHUU ¢
napamempom.

KBagpaTtHoe ypaBHeHHe H er0 KOPHHU

KBagpaTtHbie ypaBHeHus. HenonHble kBaapaTHble YpaBHEHUA. JJUCKPUMUHAHT
KBaJpaTHOro ypaBHeHus. Dopmyna KOpHEHl KBaJapaTHOro ypaBHEHUs. 1eopema
Buema. Teopema, obpamnas meopeme Buema. Pemienue  KBaJIpaTHBIX
ypaBHEHUI:UCIIOJIb30BaHUE (POPMYIIBI JUIsl HAXOXKICHUSI KOpHEH, epaghuueckuti
Memoo peulenusl, pa3loHCeHue Ha MHOMXCUmenu, noooop KopHel ¢ UCHOTb308AHUEM
meopemsl Buema. Konuuecmeso xopheli k6a0pamHo2o ypasHeHus 8 3a8UCUMOCMU OM
e2o0 Ouckpumunanma. buxeadpammuvie ypasHenus. Ypaeumenus, ceooumvie K
JIUHEUHbIM U Keaopamuvim. Keaopammubvle ypasHeHus: ¢ napamempom.

/{po0HoO-paniuoHaIbLHbIC YPABHEHUS

Pemiennie mpocTtedmmx ApoOHO-IMHEHHBIX YpaBHEHUM. Pewenue OpobHO-
DPAYUOHATILHBIX YPABHEHULI.

Memoowvl pewenusi ypasneHuil: Memoobl PASHOCUTbHBIX Npeobpazo8aHull,
Memoo 3amMeHbl nepemMeHHou, epaguueckuil memoo. FHcnonvzosanue ceolicme
@YHKYUll npu peueHuu YypagHeHull.

Tpocmetiuue uppayuonanshvie ypasnenus 6uda Aff (x)=a,  1(x) =y g(x).

Vpasnenus euoa xn = a .Vpasnenus 6 yenvix uucnax.

Cucrembl ypaBHeHUM

VYpaBHeHue C [ByMs MNE€peMEHHBIMU. JIMHEHHOE YypaBHEHUE C JIBYMs
nepeMeHHbIMU. [Ipamas kak epaguueckas unmepnpemayusi TUHEUHO20 YPABHEHUSL C
08y Ms1 NepeMeHHbIMU.

[TonsTue cucrtemsl ypaBHEHHU. PellieHne cucTeMbl ypaBHEHUN.

Metonbl pelIeHUs CUCTEM JMHEUHBIX YPAaBHEHUM C JABYMsI I€PEMEHHBIMU:
epaghuveckut Memoo, Memoo CJl0JHCeHUs1, METOJT TIOJICTAHOBKH.

Cucmembl TUHEUHBIX YPAGHEHUU C NAPAMEMPOM.

HepasencrBa

UucnoBele HepaBeHcTBa. (CBOWMCTBAa YHCIOBBIX HepaBeHCTB. IIpoBepka
CIIPABEJIMBOCTH HEPABEHCTB TP 3aJaHHBIX 3HAUYCHUSX TIEPEMEHHBIX.

HepaBenctBo ¢ mepemennoi. Ctporue u HecTporue HepaBeHCTBA. Ooracmb
onpeoenenusi HepaseHcmaa (001acmv 00Ny CMUMbLX 3HAUEeHUL NePEeMEeHHOIL).

Peurenue mMHEWHBIX HEPABEHCTB.

Keaopamnoe mnepasencmeo u eco pewenus. Pewenue xeadpammuuix
HepaseHCcma: UCNOIb308AHUE CEOUCME U 2papuKa KeAOpamudHou QyHKYuu, memoo
UHMEPBAI08. 3anucs peuleHusi KaopamHo20 HepageHCcmad.

Pewienue yenvix u 0pobHO-payuoHanbHuIX HEPABEHCME MeMOOOM UHMEPBALO8.

CucremMbl HEPABEHCTB




CucreMbl HEPABEHCTB C OJHOM NEepeMEHHOM. Pemenue cucreM HEPaBEHCTB C
OJTHOM TIEPEMEHHOW: JHMHEWHBIX, kgaopamHuvix. V300paxkeHHe pEeleHUs] CHUCTEMBI
HEPABEHCTB Ha YHCIOBOW MPSIMOMN. 3aIllMCh PEIICHUS] CHCTEMbI HEPAaBEHCTB.

DOyHKIUU

HHonsite pyHKuMuU

JlexapToBBl KOOpAMHATHI Ha TIOCKOCcTU. DOpMHUPOBAHHME NPEICTABICHUN O
METanpeIMETHOM TOHATUU  «KoOpAWHATh». CrocoObl 3amaHus  (QYHKIMNA:
aHaJMTUYeCKUH, rpadudeckuid, Tabnuunbli. ['paduk Gynkiuu. [Ipumepsr pyHKIMM,
MOJly4aeMbIX B TIPOIECCE HCCIENOBAHUS PA3IUYHBIX PEATbHBIX MPOIECCOB H
pemieHuss 3adad. 3HadeHue ¢yHKuud B Touke. CBoiicTBa (yHKIMI: 001acTh
OTpe/eNeHUsl, MHOXXECTBO 3HAUYCHUU, HYIU, MPOMEXKYTKH 3HAKOMOCTOSIHCTBA,
YemHoCmb/HeyemHoCcmys, TPOMEKYTKA BO3pacTaHusi W yObIBaHMs, HauOoJIbllee U
HauMeHbIee 3HaueHus. MccnenoBanue QyHKIMH O €€ TpaduKy.

lIpeocmaenenue 06 acumnmomax.

Henpepuvienocms pynxkyuu. Kycouno saoannvie gpynxyuu.

JIuneiiHas pyHKuus

CpoiictBa U Tpaduk TUHEHHON (PYHKIMU. YTIOBOM KOAD(PUIIMEHT MPSMOH.
Pacnonoxenne rpaduka nHHEHHOW (YHKIMM B 3aBUCUMOCTH OT €€ YIJIOBOIO
koddduiieHTa U cBoOOAHOTO ujieHA. HaxooicOeHue KodIppuyuenmos auHetHou
@YHKYUU no 3A0AHHLIM YCIOBUAM. NPOXONCOEHUE NPAMOU uepe3 08e MOYKU C
3A0AHHLIMU  KOOPOUHAMAMU, NPOXONCOCHUE NPAMOU Yepe3 OAHHYIO MOYKY U
napannienvHou OaHHOU NPAMOU.

KBagparuynas gyHkuus

CpoiictBa u rpaduk KBaapatuyHo (QyHkuuu (mapabona). Ilocmpoenue
epaghuxa xkeaopamuunou hynkyuu no moukam. Haxoxnenue Hysel KBaapaTuyHOU
(GYHKIMM,  MHOJCECm8a  3HAYEHUU,  NPOMENCYMKO8  3HAKONOCMOAHCMEA,
NPOMENHCYMKO8 MOHOMOHHOCHIU.

OoOpaTHasi NPONOPUMOHATIBHOCTH

CaoiictBa pyHkuu y = " . ['unepOomna.
I'paguxu pynkyuii. Ilpeoobpazosanue epaguxa Gynxyuu y = f ( x) 014
nocmpoenus 2paghukos GyHKyuil 6UOAa y = af (kx +b ) +c .

k — _
TI'pacpuxu pynxyuiy=a+x b ,y=2/x,y= vx, y= kb

IMocsienoBaTeILHOCTH M MPOTPeCcCHH

YucnoBas mocienoBaTeIbHOCTh. [IpuMepbl YHCIOBBIX MOCIEA0BATEIBHOCTEM.
beckoHeuHble TOCIEIOBATEILHOCTH. ApudMeTHIECKasl TPOrPECCUs U €€ CBOMCTBA.
I'eomeTpuueckasi nporpeccusi. @opmyna obweco uieHa u cymmovl N Nepevix UjleHO8
apugpmemudeckoi u ceomempudeckou npocpeccuil. Cxooawascs seomempudeckas
npozpeccusl.

Pemenue TeKCTOBBIX 33124

3agaum Ha Bce apudmMeTHUecKHe AeiiCTBUS

Pemiennie TekCTOBBIX 3adad apudmernyeckuM crnocodoom. Hcnoas3oBaHue
Ta0JIUI, CXEM, YEepPTEkKEeU, APYruX CPEACTB MPEACTABICHUS TaHHBIX MPU PEIICHUN
3a/Jaum.

3ajaum Ha IBHKEHHE, PA00Ty U MOKYIIKH



AHanu3 BO3MOXKHBIX CUTYaIlMii B3aUMHOTO PACIOJIOKEHUS OOBEKTOB MPHU HX
JBUKEHUHU, COOTHOIICHHS] 00BEMOB BBIMIOJIHAEMBIX pa0OT MPU COBMECTHOM padoTe.

3agaum HA YACTH, T0JIH, IPOLEHTHI

Pemenue 3a7a4 Ha HaXOX/JIEHUE YACTU YMCIIA U YKCIIA 110 ero yacTu. Pemenue
3aJlay Ha MPOUEHTHI U JoJiu. [IpuMeHeHue nponopiuii npyu peieHuy 3aaay.

Jlornyeckmue 3agauu

Pemenne mornmueckux 3amad. Pewenue nocuneckux 3a0ay ¢ NOMowbto 2pagos,
maoauy.

OcHOBHBIE MeTOAbl pelIeHUs TEeKCTOBBIX 3aja4: apupMETUUCCKUN,
anreOpanueckuii, nepedbop BapuaHTOB. [lepsuunvle npedcmasnenusi o Opy2ux
Memooax peuilenus 3a0ay (ceomempuyeckue u epaguyeckue memoowl).

CraTucTuka M TeOpusi BeposiTHOCTEM

Crarucruka

TabnuuHoe u rpaduyueckoe MpeACTaBICHUE JTaHHBIX, CTOJIOYAThIE U KPYTOBBIC
TUarpaMMmbl, TrpaQuKkd, TMPUMEHEHHE auarpamMM U TrpaduKOB i  OINUCAHUS
3aBUCUMOCTEH peajbHbIX BETUYNH, U3BJICUCHHE UHPOPMALIUU U3 TaOJIHII, ThUarpaMm
u rpadukoB. OmnucarenbHbIE CTATUCTUYECKUE IIOKA3aTEIN YHCIOBBIX HAOOPOB:
cpenHee apudmMeTuuecKoe, Meouana, HauboIblllee U HauMEHbIee 3HaueHuss. Mepbl
pacceuBaHus: pa3Max, OUCnepcusi U CMaHoapmHoe OMKIOHeHUe.

CiyyaiiHast ”3MEHYMBOCTh. I3MEHUMBOCTh IPU U3MEPEHUSIX. Pewarowue
npasuna. 3aKOHOMePHOCMU 8 USMEHYUBLIX GEIUYUHAX.

CayyaiiHbie cOOBITHS

CrnydyaiiHble OMBITHI (IKCIIEPUMEHTHI), dJIEMEHTapHbIE CIydalHbIE COOBITHS
(ucxonsl). BepostHOoCcTM 3nemeHTapHbIX CcOObITUH. COOBITHS B  CIy4YalHBIX
IKCIIEPUMEHTaX M OJaronpusATCTBYIOIIUE dJIEMEHTapHbIe COObITHSA. BepostHOoCTH
ClIy4alHbIX COOBITHI. ONBITHI C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSMH.
Krnaccruueckne BepOsSTHOCTHBIEC OMBITHI C HCTIOJB30BAHHEM MOHET, KYOMKOB.
Ilpeocmasnenue cobvimuii ¢ nomowwro ouazpamm JIinepa. IlpomueononodicHvie
cobvimus, 0bOveouHeHue U  nepeceyerue coovimull. Ilpasuno - cnodicenus
sepossmuocmeti. Cnyuaiinsiil 6vl60p. [Ipedcmasnenue sxcnepumenma 6 gude oepesa.
Heszasucumvle cobvimus. Ymuooicenue eeposmHocmeli He3a8UCUMBIX COObIMUIL.
Ilocneoosamenvrvie nezagucumvle ucnvimanus. llpencraBieHre O HE3aBHUCUMBIX
COOBITHSIX B KU3HHU.

Inemenmovt KOMOUHAMOPUKU

IIpasuno ymuodscenus, nepecmanosku, paxmopuan uucia. Couemanus u 4ucio
couemanuti. Popmyna uucna covemanuil. Tpeyeonvnux Ilackana. Onvimol ¢ 6016UUM
YUCTIOM PABHOBO3MONCHBIX IJIEMEHMAPHBIX coObimuU. Buiuucienue eeposamuocmeti 6
onvlmax ¢ npumeHeHuem Komournamopuwix gopmyn. Ucnoimanusa bepnynnu. Yenex u
Heyoaua. Beposimuocmu coovimuil 6 cepuu ucnotmanui bepuyninu.

Cryuaiinole eenuuunsl

3HaKomMcmeo €O CAYUAUHLIMU GEIUYUHAMU HA NPUMEPAX KOHEUHbIX
OUCKDEeMHbIX CAYYAUHBIX BEIUYUH. Pacnpeoenenue 8epOsSIMHOCIELL.
Mamemamuueckoe oxcudanue. Ceoticmea mamemamuyecko2o odxcudanus. Ilonamue
0 3aKkoHe bonbuux yucen. Mzmepenue sepoamuocmetl. Ilpumenenue saxona 601buuUx
yucesn 8 COYUON02UU, CIMPAXOBAHUU, 8 30PABOOXPAHEHUU, 0becneyeHuu 6e30NaAcHOCmuU
Hacenenusl 8 Ype38blUAlHbIX CUMYAYUSIX.



I'eomerpus

I'eomeTpuyeckue purypsi

Durypsl B reOMeTPUHU M B OKPY KalOlIeM MHUpe

['eomerpuyeckas purypa. @opMupoBaHue MPEACTABICHUN O METAPEIMETHOM
HNOHATHU «PUTypay.

Touka, TUHUA, OTPE30K, NpsMasi, JIyd, JOMaHas, MIOCKOCTh, YToJl, OUCCEKTpHUca
yTJla U €€ CBOMCTBA, BUJIbI YTJIOB, MHOTOYTOJIbHUKH, KPYT.

OceBas cummerpusi reomerpuyeckux ¢Guryp. ILleHTpanbHas cummeTpus
re€OMETPUUYECKUX QUTYP.

MHOroyrojbHUKH

MHOroyroyibHUK, €ro 3JIEMEHTHI U €ro CBOMCTBA. Pacno3HaBaHuE HEKOTOPBIX
MHOTOYTOJIbHUKOB. Buvinykivie u HegblnyKkivle MHo20y20abHuky. llpaBunbpHbIE
MHOTOYT'OJIbHUKH.

TpeyronpHuku. Beicota, Menuana, OwWccekTpuca, CpeAHsss  JUHUSA
TpPEeyrojibHUKa. PaBHOOEAPEHHBI TpPEYroJbHUK, €ro CBOWCTBa U MPHU3HAKHU.
PaBHOCTOpOHHUI TpeyronpHUK. IIpAMOYronapHBIA, OCTPOYTOJBHBIA, TYHOYTOJIbHBIN
TpEyroJibHUKU. BHelHe yribl TpeyrojibHuKa. HepaBeHCTBO TpeyrojibHUKA.

Yeroipexyronpuuku. [lapamnenorpamm, pomO, NpsIMOYTOJIbHHK, KBajpar,
Tpanenusi, paBHoOeqpeHHas Tpaneuus. CBONCTBa M MPU3HAKU NapajljiesorpaMmma,
pomba, MpsMOYTOJIbHUKA, KBaJIpaTa.

OKpy:XHOCTB, KPYT

OKpyX HOCTb, KpPYyT, UX 3JEMEHTHl M CBOWICTBA; LIEHTPAJIbHbIC U BIHCAHHbBIC
yrabel. KacatenbHas u cekywasi K OKDPYXKHOCTH, ux ceoucmea. BrnucaHHble U
ONMCAHHBIE OKPYXXHOCTU Ul TPEYTOJIbHUKOB, Yembvlpexy2olbHUKO8, NpAGUIbHbIX
MHO20)20/IbHUKOS.

I'eomeTpuueckue (pUrypsol B NIpocTpaHcTBe (00bEeMHBbIE TE1a)

Mmnozcozpannuk u e2o snemenmol. Hazeanus MHO202PAHHUKOS C PA3HBIM
nonodcenuem u Koauvecmeom cZpawei. llepBUUHBIE TNpPEACTaBICHUS O NHUPAMUJE,
napajuienenunene, npusme, chepe, mape, UWIMHIPE, KOHYCE, HUX DJJIEMEHTax M
MPOCTEUIIINX CBOMCTBAX.

OTHOIEeHUst

PaBencTBO uryp

CBOMCTBA paBHBIX TPEYTONBHUKOB. [ [pM3HAKK paBEHCTBA TPEYTOJIBHUKOB.

IHapajuie1IbHOCTH NPSAMBIX

[Ipu3HaKu U CBOMCTBA NapaJuIeNIbHBIX NPSAMBIX. AKCUOMA NAPANTENbHOCTNU
Eexnuoa. Teopema @aneca.

IepnenauKyasipHbIE NPSIMbIE

[Ipsmont  yron. Ilepnengukynsp k npsamod. HaknoHHas, nDpPOEKLIUS.
CepenuHHbIil epneHauKyIsIp K otpe3ky. Ceoticmea u npusnaxu
nepneHoOUuKYIApPHOCMU.

Ilooobue

IIponopyuonanvnvie ompesxu, nooooue @ueyp. Ilo0obuvie mpey2oibHUKU.
Ipuznaku nooobus.

B3anMHoe pacnosio:keHue npsiMOi U OKPYKHOCTH, 08YX OKPYIHCHOCHELL.

N3mepenusi 1 BbIYMCICHUS

Beanyunbl



[Tonstue Benuuunsl. [Inuna. M3mepenne mimmHbl. EAMHALIBI U3MEPEHUS] IJIMHBI.
Benuuuna yrna. ['pagycnas mepa yria.

[TonsiTue o momanu Mockod ¢urypel u ee cBoiicTBax. l3mepenue
iomaaen. EquHuIbI n3MepeHust IOMaIu.

[IpencraBienne o0 odbeMe u ero cBoicTBax. M3mepenue oobema. EnuHuIs
U3MEpPEHUs 00bEMOB.

N3mepenusi u BbIYMCICHUS

NHCTpyMEHTBI ISl U3MEPEHUI W NOCTPOCHUW; M3MEPEHHE W BBIUHCIICHHE
VIJIOB, JUIMH (pacCTOSIHWIA), TUIOIIanel. TpUTOHOMETpUYECKHUE (PYHKITUU OCTPOTO
yria B MPSIMOYTOJBHOM TPEYToJibHUKE 1pucoHomempuueckue QyHKyuu mynozo yeiua.
Bpruncnenne 31€MEHTOB TPEYTOJBHHUKOB C WCHOJIb30BAHUEM TPUTOHOMETPUUYECKUX
cooTHoleHn. @DopMynbl IUIOMAAXM TPEYTrOJAbHUKA, NapajlielorpaMmMa W €ro
YaCTHBIX BHUJIOB, (OPMYIBI JJIMHBI OKPY>KHOCTH W Tutomaau kpyra. CpaBHEHUE H
BbIunciieHne Iuiomaaeit. Teopema I[ludaropa. Teopema cunycos. Teopema
KOCUHYCOB.

Paccrosinus

Paccrosiane mMexnay Toukamu. PaccTosiHue OT TOUKHM 110 npsiMou. Paccmosnue
Mmedncoy gueypamu.

I'eomeTpuyeckne mMOCTPoOCHUA

['eomeTpruueckne MOCTPOCHUS JJIsi WILIFOCTPALIMM CBOMCTB T'€OMETPUUYECKUX
duryp.

NHCTpyMEHTBI 111 IOCTPOEHUM: LIUPKYJIb, JINHENKA, YTOJIbHUK. [Ipocmetiwiue
NOCMpOEeHUs.  Yupkylem U  JUHEUKOU. NOCMmpoeHue  OUCCeKmpucevl  yeid,
NepneHOUKYIApa K NPamot, yeid, pagHo2o OAHHOM),

Ilocmpoenue mpey201bHUKO8 NO mMpem CMOPOHAM, O8YM CMOPOHAM U Y2y
MeHcOy HUMU, CMOPOHE U 08YM NPUNEHCAWUM K Hell Y2IAM.

lenenue ompesxa 6 0aHHOM OMHOWEHUU.

I'eomeTpuueckue npeodpasoBaHus

IIpeoGpa3zoBanust

[Tonsarue npeobpazoBanus. [IpeacraBienne o MeTanpeAMETHOM TTOHSATUU
«mpeobpazoBanue». [loooobue.

JABuKenust

OceBass M LEHTpaibHasE CUMMETPHUS, HOBOPOM U NAPALIENbHbIU NepeHoC.
Kombunayuu osusicenuii na niockocmu u ux c8oucmad.

BekTOpbI 1 KOOPAMHATHI HA IMJIOCKOCTH

BekTopsl

[TonsiTue BEKTOpA, IEMCTBUS HAJl BEKTOpaMH, UCIIOJIb30BAHUE BEKTOPOB B
busuke, paznooicenue sekmopa Ha cocmasisaowue, CKauapHoe npousgeoeHue.

Koopaunarsl

OCHOBHBIE IOHATHSI, KOOPOUHANbL BEKMOPA, PACCMOSAHUE MeAHCOY MOUKAMU.
Koopounamwi cepedunvt ompeska. ¥Ypasuenus gueyp.

Ipumenenue 6ekmopos u KoopouHam OJisi peueHus nPoCmeuuux
2eomempu4ecKux 3a0adu.

HUctopust MaTeMaTUKHU

Bosnuxnosenue mamemamuku xax nayku, smansi ee pazeumus. OcHogHble
pasoenvl Mamemamuky. Bvloaowuecs mamemamuxu u ux 6k1ao 6 pazeumue HayKu.



beckoneunocmv mnoocecmea npocmuix uucen. Hucia u OauHbl 0mpesKos.
Payuonanvueie wucna. [lompebnocms 6 uppayuonanvrvix yucaax. [llkona I[ugazopa
3apooicoenue ancebpovl 6 Hedpax apugmemuxu. An-Xopesmu. PoowcOenue
oykeennol cumeonuxu. Il. @epma, @. Buem, P. Jlexapm. Hcmopus eonpoca o
HaxoxcoeHuu Gopmyn KopHeu aneedpaudyeckux ypasHeHuil cmeneHeu, OONbUIUX
uemvipex. H. Tapmanvs, /. Kapoano, HX. Abenv, 3. I'anya.

llosaenenue memooa Koopounam, nO360NAIOULE20 NEPEBOOUMb 2eOMEMPUUECKUE
00vexkmul Ha A3k aneeopwl. Iloasnenue epaguxoe ynxyuil. P. [exapm, I1. @epma.
IIpumepwl paznuunvlx cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckoeo (Pubonauyu) o kpoarukax, uucia PuboHaqyu.
3aoaua o waxmamuoii docke. CX00UMOCMb 2e0MempuiecKoll npocpeccuu.

Hcmoxku meopuu eepoamunocmeti. cmpaxogoe oeno, aszapmuvle uepwvl. I1.
®epma, b.Ilackanw, A. bepnynnu, A.H.Konmozopos.

Om 3emnedenus k eceomempuu. llugpacop u eco wxona. Panec, Apxumeo.
IInamon u Apucmomens. Ilocmpoenue npasurbHbIX MHO20Y201bHUKOS. Tpuccekyus
yena. Keaopamypa xpyea. Yoeoenue xyoa. Hcmopus uucna w. 3o10moe ceueHue.
«Hauana» Eexnuoa. JI Dinep, H . U.Jlobauesckuii. Hcmopusa namozo nocmynama.

T'eomempus u uckyccmeso. I eomempuueckue 3aKOHOMEPHOCINU OKPYIHCAIOUE20
mupa.

Acmponomusa u eeomempusi. Ymo u xax ys3nanu Aumaxcaeop, Ipamocgen u
Apucmapx o pazmepax Jlynoi, 3emnu u Connya. Paccmosinus om 3emau 0o JlyHvl u
Connya. Hzmepenue paccmosinua om 3emau 0o Mapca.

Ponv poccutickux yuenvix 6 pazeumuu mamemamuxu. JI. Oinep. H.U.
Jlobauescxuii, I1.J1. Yeoviues, C. Kosanesckas, A.H. Koimozopos.

Mamemamuxa 6 pazeumuu Poccuu: I[lemp I, wikona mamemamuueckux u
HasU2ayKux Hayk, paszeumue poccutickoeo ¢aoma, A.H. Kpwinos. Kocmuueckas
npoepamma u M.B. Kenowiu.

3. TemaTnuyeckoe MIIAHKPOBAHHUE

Ne Coaep:xxanue y4eOHOIro MaTepuaJjia Kou-Bo
n/n Yacos
Maremartuka S kiaacc — 170yacoB
1 |Jluaum 8
2 | HarypanbHble yucia 13
3 | JleiicTBus ¢ HATYpaJIbHBIMH YHCIAMU 22
4 |Hcnonb3oBaHUE CBOMCTB JEHCTBUN MTPU BBIUMCICHUSIX 12
S | VYrabl 1 MHOTOYTOJIbHUKHT 9
6 | JlemumocCTh Ymncen 15
[/ | TpeyroiabHUKHN U YETHIPEXYTOJIbHUKHU 10
8 | Hpobu 18
9 | /JleticTBus ¢ mpoOsIMH 34
10 |MHororpaHHHUKH 10
11 |TaGnuiel u TuarpamMmbl 9
12 [IloBTOopenue 10




Matematuka 6 kiaacc — 170uacos

13 | Ipobu u npo1eHThl 18
14 | IIpsmble HA JIOCKOCTH U B IPOCTPAHCTBE 7
15 | Jlecsatuanbie apoou 9
16 | JleiicTBHS C JECATHYHBIMH IPOOSIMU 31
17 | OKpy>XHOCTb 9
18 OTHOIIIEHUS U NPOLICHTHI 14
19 Cummerpust 8
20 | Beipaxkenusi, popMyIibl, ypaBHCHHSI 15
21 | llensie yncma 14
22 | MuoxectBa. Kombunaropuxka. 9
23 | PanimonanpHBIC YKCTa 16
24 | MHOTOYTOILHUKHA ¥ MHOTOTPAHHUKHU 10
25 | [loBTopenue 10
Auredpa 7 kiaacc- 102 yaca
26 | BolpaskeHusi, TOXK/I€CTBa, YpaBHEHUSI. 23
27 | yHKIUN. 11
28 | CtreneHb ¢ HATYpAIBHBIM TTOKA3aTEIICM. 11
29 | MHOTOWICHEI. 18
30 | ®opMyIbI COKPAIIECHHOTO YMHOYKCHUS. 18
31 | Cuctembl TUHEHHBIX YpaBHEHUM. 15
32 | [ToBTOpEHUE. 6
I'eomeTpus 7 kiacc -68 yacos
33 | HauanpHbIC reOMETpUYECKIE CBEACHMS. 10
34 | TpeyroibHUKH 17
35 | [TapamiensHble NpsMbIC. 13
36 | CooTHOIIEHHUSI MEX/1y CTOPOHAMU U YTJIaMU TPEYroJIbHUKA 18
37 | UtoroBoe noBropeHue 10
Aureopa 8 kiaace — 102 yaca
38 | PannonanbHbIe IpOOH. 23
39 | KBagparubie kopHH. 19
40 | KBagparHbple ypaBHEHHSI. 21
41 | HepaBeHctra. 20
42 | CteneHs C 1EJIbIM NOKa3aTeaeM. DJIEMEHThl CTATUCTUKH. 11
43 | UtoroBoe nNoBTOpEeHUE 8
I'eomeTpus 8 kiace — 68 yacos
44 | YeTblpEXyTroJbHUKH 14
45 | ITnomans. 14
46 | ITogoOHbIE TPEYTOIBHUKH. 19
47 | OKpyXHOCTb 17
48 | UToroBoe nmoBTOpeHHE 4




9 kiacce

Paznen

Koa-Bo
4acoB

Tema ypoka

KBanpatuunas ¢yHkims

22

@ynxius. O6nacts onpenenenus pynkunu. O6macTh
3Ha4YCHUs PYHKITUN

CBoiicTBa (yHKIMI: BO3pacTaHue U yObIBaHUE
(yHKIMA, CBOWCTBA MOHOTOHHBIX (DYHKIIHA.
ITpoMexyTKH 3HAKOIOCTOSIHCTBA

OrpaHWYeHHBIC U HEOTPAHWYCHHBIC ()YHKIINH,
HauOoJIbIlIee U HAMMEHBIIIee 3HaUeHUs. UeTHbIC U
HEYETHBIC (PYHKITUH.

DyYHKIMU U UX CBOWCTBA

DYHKIMYU U UX CBOWCTBA.

KBanpaTHbiii TpEXWIEH U €r0 KOPHU

Paznoxenue KBaApaTHOI'0 TPEXWICHA HAa MHOXHUTCIIN

Coxkparenue apooeit

IIpeoOpa3oBanue anredpandeckux BbIPAKEHUH.

Ob6o6matonuit ypok no teme «OyHKINU U UX
CBOMCTBaY

I'paduk Qynkumm y=ax?

I'paduku pynkuumit y= ax?>+n u y=a(x-m)?

[TocTpoenue rpadgukon

IToctpoenue rpadrka KBaApaTUIHON YHKIMH

KonrponbHas pabora

VccnenoBanme kBaapaTUIHON QYHKITUU

VccnenoBanue KBagpaTHIHOW (DYHKIIHH.

VccnenoBanne KBaApaTUIHON (YHKITHH. .

DyHKIMSA y=Xn

Kopens n-ii crenenu,

CBolicTBa KOpHS N-i CTENEHU

[IpeoOpazoBanue BeIpaXeHUH, CONEPKAIINX, KOPHHU N-
U cTENEeHU

YpaBHeHuUs u
HEpPaBEHCTBA C OJHOU
MePEMEHHOMN

16

[{es0oe ypaBHEHHE U €r0 KOPHH.

ypaBHeHI/IH, MMPUBOJAUMBIC K KBAAPATHBIM

IIpuemsl pemienus nenslx ypaBHeHUN. Penenue
YpaBHEHUH € MOMOIIBIO BBEICHUSI BCIOMOTaTEIbHON
IIEPEMEHHOMN

Pemenne ypaBHEeHUH TPEThEN M YETBEPTOM CTETIEHHU C
OJIHMM HEU3BECTHBIM C ITOMOILBIO PA3JIOKEHUS HA
MHOHUTEJH

I[pOGHLIC PallMOHAJILHBIC YPABHCHU.

Pemenne ypaBHeHUH ¢ NEPEMEHHOM 10| 3HAKOM
MOJYJISL.

Pemenne ypaBHeHUH C NEPEMEHHON O] 3HAKOM
MOAYJIsS

Pemienue nppanmoHaabHbIX YPaBHEHUM.

O6o0maromuii ypok 1o teme"YpaBHEHUS C OJTHON
IIEPEMEHHOM "

Pemienue HepaBeHCTB BTOPOM CTENEHU C OAHOM
MIEPEMEHHOMN

Pemennie HepaBeHCTB METOIOM MHTEPBAJIOB

Jlmarnoctuueckas paboTa 1o MaTeMaTukKe

Pemenue npoOHO-paliMoHaTIBHBIX HEPABEHCTB C OJTHOU




MEPEMEHHOI METOI0M UHTEPBAJIOB.

Pelienue HepaBeHCTB € IEPEMEHHOM O] 3HAKOM
MOJTYJISI.

Pemenne nppanyoHaIbHBIX HEPABEHCTB.

Tect B hopme OI'D

YpaBHeHus u
HEPaBEHCTBA C IBYMs
MIePEeMEHHBIMU

17

YpaBHeHHE ¢ IBYMs IEPEMEHHBIMH U €ro rpaduk

I'padmyeckuii cmocob penieHus: CHCTeM ypaBHEHUSI.

Pemienue cucrem ypaBHEHU BTOPOU CTEIEHU
C0cOo0OM MOJICTAHOBKHU

Pemienue cucrem ypaBHEHU BTOPOW CTENIEHU
CHOCOOOM CIIOKEHUS

Pemienue cucrem ypaBHEHU BTOPOU CTEIEHU
c1tocoOOM BBEJICHHSI HOBBIX IEPEMEHHBIX.

Pemenrie 0IHOPOHBIX CUCTEM yYpaBHEHUI BTOPOH
CTETeHU

Pemenne cucreM ypaBHEHUN BTOPOW CTENIEHU

Pemenue 3aJa4 C IOMOIIIbIO CUCTEM ypaBHCHI/Iﬁ BTOpOﬁ
CTCIICHHU Ha YMCJIOBBIC 3aBUCHUMOCTH.

Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM ypaBHeHI/Iﬁ BTOpOﬁ
CTCIICHU Ha ABHXKCHUC

Pemenue 3a1a4 ¢ MOMOIIBIO CUCTEM YpaBHEHUH BTOPOH
CTENIEHU Ha paboTy

Pemenue 3a1a4 ¢ mOMOIIBIO CUCTEM ypaBHeHI/Iﬁ BTOpOﬁ
CTCIICHU Ha NPOLUCHTHI

Perenue 3aga4 ¢ mOMOIIBIO CUCTEM ypaBHCHI/Iﬁ Ha
CMECHU U CIIJIaBbI

HepaBeHCTBa C ABYM IICPCMCHHBIMU.

Cucrema HCPABCHCTB C IBYMA IICPEMCHHBIMU. .

Jlnarnoctuueckasi KOHTPOJIbHAs paboTa 1Mo MaTeMaTHKE

HepaBeHcTBa ¢ 1ByMs IEpEMEHHBIMH, COAEPKAIINX
3HaK MOAYJIS

KonrtposnbHas pabora

Apudmernueckas u
reoMeTpHYECKast
Iporpeccuu

15

IlocnenoBarensHOCTH

ITocnenoBaTeabHOCTH.

Omnpenenenue apupmMeTnueckoi nmporpeccuu. @opmyia
N-oro 4ieHa apuMeTHIeCKOi MPOTrpeccHu

Onpenenenue apupmernyeckoit mporpeccun. @opmyra
N-0ro 4jaeHa apu(pMeTHIECKON IPOrPeCCUn.

®opmyna cyMMBI N IEPBBIX YJICHOB apU(pMETUIECKOI
IpOrpeccuu

®opmyna cyMMBI N IEPBBIX YJICHOB apU(pMETUIECKOI
IIPOTPECCUM.

®opmyna CyMMBI N IEPBBIX YWICHOB apu(METHYECKON
IPOTPECCUM..

o0o0maronuii ypok no reme "Apupmernueckas
nporpeccus’

OnpeneneHne reoMeTpUYecKol nporpeccuu, popmymia
N-0T0 WICHAa T€OMETPUUECKON MPOTPECCHH.

®opmyJia CyMMBI N TIEPBBIX YIEHOB F€OMETPUUYECKOMN
IPOrpeccuu




®opmyJia CyMMBI N IEPBBIX YIEHOB F€OMETPUUYECKOM
IIPOrPECCUMU.

CymMa 6eckoHeuHO yOBIBaIOIIECH reoOMeTpuiecKoit
pOrpeccuu

Cymma 0eCKOHEYHO yOBIBArOIICH T€OMETPUUECKOM
IPOTPECCUH.

Nrorosslii ypok 1o teme «I'eomerpuueckas u
apudmeTHyecKas IpoOrpeccum»

Tect OI'D

OeMEHTHBI
KOMOWHATOPHUKH U
TEOPHUH BEPOSITHOCTEH

13

KomOunaropHbie 3a1auun

ITepecranoBKM

Pa3zmerienus

Pa3smemienus..

Coueranus

Coueranus..

O06o06maromuii ypok 1mo teme "IIeMeHThI
KOMOWHATOPHKH"

YacroTra 1 BEpOSITHOCTH

CnoxxeHue BepOATHOCTEN

YMHOXEHUE BepOHTHOCTeﬁ

BeposiTHOCTh paBHOBO3MOXKHBIX COOBITHI

O6o0maromuit ypok no teme: «HavanbHble cBeIeHUS
13 TEOPUHU BEPOSITHOCTEN»

000010l YpOK 10 TeMe «JIeMEHTBI
KOMOWHATOPHUKHU U TEOPUU BEPOSITHOCTEI

IToBTOpEeHUE

19

AJIFe6paI/I‘{eCKI/Ie BBIYHCIJICHHA. .

ToxnecTBeHHbIE TpeoOpa3oBaHus

DopMyJTIbl COKPAIIEHHOTO YMHOKEHUS

Pemienue KBaApATHOI'O0 YPABHCHUS

YpaBHEHMs], CHCTEMBI YPABHEHUN

Tect B popme OI'D

Jlnarnoctuueckasi KOHTPOJIbHAs paboTa 1o MaTeMaTHKE

YpaBHEHHUs], CHCTEMbI YPABHEHU. ..

Pemenne HepaBeHCTBA ¢ OJHOW NTEPEMEHHOMN

Pemenne KBaaApaTHOI0O HEPpaBECHCTBA METOAOM
HHTCPBAJIOB

HepaBeHcTBa, cHCTEMBI HEPAaBEHCTB

HepaBCHCTBa, CHUCTCMbI HCPABCHCTB..

CreneHbn, CBOIWCTBA CTEIIEHEH

Kopensb n-if crenenu, u ero cBOKWCTBa

DyHKITMU, CBONCTBA, TOCTPOEHUE TPADUKOB..

Apudmerndeckasi U reoOMeTpUUYecKas IpOrpeccuu

Pelienne TeKCTOBBIX 3a7ad.

Pemenue 3a1a4 Ha MPOLIEHTHI

O6o0maromuit ypok 3a Kypc 9 kiiacca

Bexkropsl

I'l TlonsiTtne BexTOpa

I"2 ITonatue BekTOpa. PaBeHCTBO BEKTOPOB

I'3 Cymma 1BYX BEKTOPOB

I'4 CymMMa HECKOJIBKMX BEKTOPOB

I'S Berunranue BEKTOPOB.

I'6 YMHOXKEHHE BEKTOpa Ha YKCIIO

I'7 IlppuMeHeHHEe BEKTOPOB K PELICHUIO 3a1a4

I'8 TIpumeHeHne BEKTOPOB K PEIICHUIO 3a]1a4.




Meton KoopauHaT

10

I'9 KoopannaTel BEeKTOpa

I'10 KoopauHatsl BEKTOpAa.

I'11 IMpocrelimue 3a1a4yu B KOOPAUHATAX

I'12 Ipocreiimue 3a1a4u B KOOpIMHATAX.

I'13 YpaBHeHue OKpy)HOCTH.

I'14 YpaBHenue npsamoit

I'15 VpaBHeHue okpyKHOCTH U IpsiMoi. Pernienue
3aj1a4

I'16 Pemenue 3amau

I'17 Pemrenue 3amay..

I'18 O606maromuii ypok 1o teme «Bektopsl. MeTon
KOOPJAMHATY

CooTHOIICHUS MEXIY
CTOPOHAMU U yTJIaMH
TPEYroJbHUKA.
CkansipHoe
MIPOU3BE/ICHNE BEKTOPOB

11

I'19 Cunyc, KOCUHYC, TAHI'€HC, KOTAHT'€HC yIJIa

120 OcHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO

21 ®opMyibl 17151 BBIYUCICHUS KOOPIUHAT TOUKH.

122 Teopema miomaan TpeyrojabHUKa

23 TeopeMbl CHHYCOB U KOCHHYCOB

124 Pemenue TpeyrojibHUKOB

125 N3mepurenbHble pabOThI

26 Yron mexny Bekropamu. CkansipHoe
MIPOM3BEJICHUE BEKTOPOB

127 CxansipHoe npoun3BeeHHE B KOOPIUHATAX

28 CpoiicTBa CKaJIsIpHOTO MPOU3BEACHHUS BEKTOPOB

29 O6006maromuii ypok mno teme «COOTHOIICHUS
MEXy CTOPOHAMH U YTIIaMU TPEYroJIbHUKA.
CkaJsipHO€ TPON3BEICHUE BEKTOPOBY

JIuHa OKPY>KHOCTHU U
IJIOLIa/1b Kpyra

12

I'30 IIpaBuibHBI MHOTOYTOJIBHHUK.

I'31 Oxpy>XHOCTB, ONIMCaHHAsI OKOJIO IIPABUIILHOTO
MHOT'OYTI'OJIbHUKA U BIMCAHHAsI B IPaBUJIbHBIN
MHOT'OYT'OJIbHUK

['32 ®opMyibl 1151 BBIYUCIIEHUS TUIOLIAIN
IIPaBUJIBHOTO MHOTOYTOJIbHHKA, €T0 CTOPOHBI U
paauyca BOIMCAaHHOM OKPY>KHOCTH

I'33 ITocTpoeHue npaBuIbHBIX MHOTOYTOJIbHUKOB.
Pemenue 3amgau no teme: «lIpaBunbHbIii
MHOTOYTOJIbHUK»

I'34 Jlnnna okpyxxHOCTH. JlTMHA IyTH.

I'35 /Inuna okpyxHocTH. Pemienue 3agau

1'36 I1nomaap Kpyra u KpyroBoro ceKTopa

I'37 I[imomaae Kpyra u KpyroBoro cekropa. Pemenue
3a/1a4

['38 O6o0uieHue no Teme: «J{amHa OKpY>KHOCTH U
TUIOIAb KpyTray

I'39 Pemenue 3ama4 no teme: «/[JinHa OKPYKHOCTH U
IJIOUIA/Ib Kpyray.

1'40 Pemrenne 3axay.

I'41 pemenne 3ana4 Ha TeMy" J[IMHA OKPY’KHOCTH U
mioniaapr kpyra'

JBrxeHus

['42 OTob6paxenue miuockocTu Ha ceds. [onarue
JIBYDKCHHUS




I'43 O600maromuii ypok 1mo teme «J[mmHa okpyKHOCTH
Y TUIOMIAJTb KPYyray

I'44 OceBas u neHTpaIbHasi CHMMETPHS

I'45 Pemrenune 3a71a4d o TeMe « IMOHATHE IBMKCHUS,
«OceBasi U HEHTpaJIbHAasi CAMMETPHSI».

I'46 [TapannenbHbIN EPEHOC

1'47 IloBopoT

['48 Pemenue 3agau no teme: «IlapamienbHblii
MEPEHOC, TOBOPOT.

I'49 O6006maronuii ypok 1o teme «J[Bmxenue»

HauanpsHble cBeeHUS
CTEpPEOMETPUU

I'50 IIpenmer crepeomerpun. MHOrOrpaHHUKH

I'51 [Mpuszma. [Tapannenenumnen.

I'52 Ilupamuna

I'53 O0vem Tena

I'54 Hunuuap

I'55 Konyc

I'56 Cepa. llap

I'57 Pemenue 3a1au 1o teme «HadanbHble CBEIEHUS U3
CTEPEOMETPHUI

00 akcromax
IUTAHUMETPUH

I'58 O6 akcnomax MIaHUMETPHH

I'59 O6 akcnomax IJIaHUMETPHUH.

IToBTOpEHUME

I'60 [TapannenbHble IPIMbBIC

I'61 TpeyroiabHUKH

['62 Pemenue 3ana4 no teme "TpeyroiabHukH.
[Tnomane Tpeyronpauka'

I'63 YeThIpE€XyroJbHUKU U UX TUIOLIA]IH.

I'64 MToroBasi KOHTpOJIbHAs paboTa

I'65 Pewenue 3aaau no teme "Brnucannble u
LIEHTPAJIbHBIE yIIIbl"

['66 Pemenune 3amau

['67 Pemrenue 3amau

UTOT'O

170

['68 O600maromuii ypok 3a Kype 9 xiacca




