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COJEPKAHUE

[TosicHuTenbHas 3anucka.

Y4eOHOo-MeToAnuecKoe o0ecreueHue yaeOHoTo mpoiiecca.

[TnanupyemMbie 0Opa3oBaTeIbHbBIC PE3YIIbTAThl OCBOCHHS y4eOHOTO MpeaIMeTa, Kypca.
Coziepxkanue yueOHOTO MpeaMeTa.

Tematnueckoe IaHUpoBaHUEe, POPMBI KOHTPOJIS



1.IIOACHUTEJIbBHASA 3AIIMCKA

Pabouas mporpamma cocraBiena Ha ocHoBe D3 «O06 obpasoBanuu B PO» ot 29 nexadps
2012 1. Ne 273-®3. C yuerom @enepambHoro ['OCymapcTBEHHOTO CTaHAapTa OOIIEro
oOpazoBanus (yrBepxaeH npukazom MO P® Ne 1089 ot 05.03.2004r) 1 mpuMepHBIX MPOTrpaMm
JUIsE 00111e00pa30BATEIIBHBIX YUPEKICHHIA:

Martematuka. COopHHUK pabounx mporpamm. 5-6 xmaccei/coct. T.A. Bypmuctpoa — M.:
[Ipocsemenue, 2015;

Aaredopa. Paboune mporpammsbl. [Ipeamernas nmuaus yueOnmkoB FO.H. MakaperueBa u
npyrux.7-9 kmaccel/H.I'. Munmiok — M.:IIpocsemienue, 2014;

I'eomeTpus. Pabouas mporpamma k yuebnuky JI.C. Aranacsna u nqpyrux. 7-9 knaccel/B.®.
byry3os — M.:Ilpocsemienue, 2015.

JIJ1g )K1M3HU B COBPEMEHHOM OOIIIECTBE BAXKHBIM SIBJIIETCS (POPMHpPOBAHHE MAaTEMATUYECKOTO
CTWJI  MBIIUJICHUs, MpPOSBISAIONIMECS B  ONPEAEICHHBIX YMCTBEHHBIX HaBblKaX. Poub
MaTeMaTHYeCKON MOJArOTOBKU B 00IIeM 00pa30BaHUM COBPEMEHHOIOYENIOBEKA CTaBUT CIIEAYIOIINE
1enu oOydyeHUsl MaTeMaTHKU B IIKOJIE: COAECWCTBOBATH (POPMHUPOBAHHUIO KYJIBTYPHOI'O YEJIOBEKa,
YMEIOIIETO MBICIUTh, TOHHUMAIOUIETO HJCOJIOTUI0 MATEeMAaTUYECKOTO MOJEIMPOBAHUS pPEaTbHBIX
MIPOLIECCOB, BJIAJICIOLIET0 MAaTEMAaTUYECKUM SI3BIKOM HE KakK SI3bIKOM OOIIEHHs, a KaK S3bIKOM,
OpPraHM3YIOLIEM JIeTENIbHOCTh, YMEIOLIEro CaMOCTOSITENIbHO J00bIBaTH HMHQOpPMAIMIO U
MOJIb30BAaThCsSl €10 Ha TMPAKTHUKE, BIIAJICIOIIETO JUTEPAaTypHOH pEUYbl0 M YMEIOIIEro B Cilydae
HE0OX0IMMOCTH MOCTPOUTH €€ TI0 3aKOHaM MaTeMaTUYeCKOl peyH.

Leabio u3yyeHHs1 Kypca MaTeMaTHKH SIBJISIETCH:

CUCTEeMAaTUYECKOE pa3BUTHE IOHATUI uucia, BbIPAOOTKA YMEHUW BBIMOJIHATH YCTHO U
MUCBMEHHO apu(MeTHUeCKrue ACUCTBUS HaJl YMCIaMHU, TIEPEBOAUTH MPAKTUUYECKHUE 3a/1auM Ha SI3bIK
MaTeMaTHKH, TIOJrOTOBKA yJallluXCsl K U3YUYEHUIO CUCTEMAaTHYECKUX KypCOB alre0pbl 1 reOMETPUH.

3anayu Kypca:
. pa3BUBaTh MPEJICTaBICHHE O MECT€ M POJM BBIYUCICHUNW B 4YEJIIOBEYECKOW TMPAKTHUKE;

copMHpOBaTh NPAKTUYECKUE HABBIKM BBIMOJHEHHS YCTHBIX, MCbMEHHBIX, HHCTPYMEHTAIbHbIX
BBIUMCIIEHUH, Pa3BUTh BBIYUCIUTEIIBHYIO KYJIbTYPY;

. HAy4YMThb BJIAJE€Th CHMBOJINYECKUM S3bIKOM aireOpbl, BIpaboTaTh GOPMaIbHO- OIIEpATUBHbIC
anreOpanyeckue yMEHHMsT W HaydyuTbCsd HPUMEHATh HX K PEIIEHUI0 MaTeMaTU4eCKUX U
HeMaTeMaTHYeCKUX 3a/1a4;

. pa3BUBaTh NPOCTPAHCTBEHHbIE MPEACTABICHUS M H300pa3UTENbHBIE YMEHHUS, OCBOUTh
OCHOBHBIE (haKThl M METO/Ibl IFITAHUMETPUH, TO3HAKOMUTHCS C IPOCTEHIITMMHU ITPOCTPAHCTBEHHBIMU
TeJlaMU U X CBOMCTBAMU;

. JaTh MPEJICTABICHUS O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbHOM MHUPE U O PA3JIMYHBIX
cnoco0ax UX H3ydeHHUs, 00 OCOOEHHOCTSX BBIBOJOB M IPOTHO30B, HOCAIIMX BEPOSTHOCTHBIN
XapakxTep;

. pa3BUBaTh JIOTHYECKOE MBIIIJICHHE U PeYb — YMEHHUE JIOTHYECKH OOOCHOBBIBATH CYXKJICHHUS,
IIPOBOJUTH HECIIOKHBIE CUCTEMAaTU3aluU, IPUBOJUTH MPUMEPHI U KOHTPIIPUMEDPHI, UCIIOJIb30BaTh
pa3uyHbIe S3bIKM MAaTEMaTUKU (CIOBECHBIM, CUMBOJIMUYECKUH, rpaduyeckuil) A WILIIOCTpaltY,
MHTEepHpeTaluy, apryMEeHTallul UJJ0Ka3aTeIbCTBA;

. ¢dopmMupoBaTh NpeACTaBICHUS 00 M3Y4aeMbIX MOHATHUAX M METOJaX KakK Ba)KHEHIINX
CpEACTBaX MaTEMaTHUECKOTIO MOJIETMPOBAHMSI PEAJIbHBIX ITPOLIECCOB U SIBJICHUM.



Nudopmanns o KoauYeCTBE Y4eOHBIX YaCOB

IMpeamer Kiace O011ee KOJIHIECTBO KoamyecTBO 4acoB B
4acoB M0 MpeaMeTy HeNeJII0
MaTeMaTHKa 5 170 5
6 170 5
HTOI0 340
anredpa 7 102 3
8 102 3
9 102 3
HTOI0 303
reoMeTpus 7 68 2
8 68 2
9 68 2
HTOr0 204

2.YYEBHO-METOANYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOI'O
MNPOLUECCA

S kuaace

Bunenkun H.A., Xoxo B.U., UecnoxoB A.C., IlIBandoypr C.M. Maremaruka 5 xiacc:
y4eOHHK 1711 001eo0pa3oBaTeNIbHBIX yupexaeHui, 2012-2015.

6 kiacc

Bunenkun H.A., Xoxo B.M., UecnoxoB A.C., IIBandoypr C.M. Maremarnka 6 kiacc:
y4eOHHK 1711 00111e00pa30oBaTeIbHBIX yUpexaeHui, 2014.

7 KJacc
Makaperaes, FO.H. u np. Anredpa 7 kiacc: yaeOHHK 1711 0011eo0pa3oBaTenbHBIX yupekaeHui. [1o pemakmueit
C.A. Temaxosckoro, 2009,2017.
JI.C. Aranacsu JI.C., B. @. byry3oB B.®., C. b. Kagomties C.b. u ap. ['eomerpus. 7-9: yueOHUK mis
o01eobpasoBarenbHbIX yapexaenuii, 2006-2012.

8 kuacce
Makxkapsrues, FO.H. u mp. Anrebpa 8 xmacc: yaeOHUK 1151 001eoopa3zoBaTenbHBIX yapexkaeruii. [lo pemaknneit
C.A. Temaxosckoro, 2009,2018.
JI.C. Aranacsn JI.C., B. @. Byry3oB B.®., C. b. Kagomuies C.b. u np. ['eomerpus. 7-9: yueOHHUK 115t
obmeobpazoBaTenbHBIX yupexaernii, 2006-2018.

9 kaacc
Makxkapsrues, FO.H. u mp. Anrebpa 9 ximacc: yaeOHUK 115 001meoopa3zoBaTenbHBIX yapexaeruii. [lo penakuuneit
C.A. Temaxosckoro, 2009,2018.
JI.C. Artanacsn JI.C., B. ®@. byry3oB B.®., C. b. Kagomrnes C.b. u np. ['eomerpus. 7-9: yueOHHK 115t
obmeobpazoBaTenbHBIX yapexaenwnii, 2006-2018.

3. INTAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATbBI
OCBOEHMSA YYEBHOTI'O ITPEJIMETA, KYPCA

B IIpumepHoii mporpamMme Ui OCHOBHOM HIKOJIBbI, COCTaBJIEHHON Ha OCHOBE (he1epaIbHOro
rOCyJapCTBEHHOTO 00pa30oBaTEIbHOIO CTaHIApTa ONpeAeTeHbl TpeOOBaHMS K pe3ylbTaTam
0CBOEHMS 00pa30BaTEILHON MPOrPaMMBbI [0 MaTEMaTHKE.

JINYHOCTHBIMHM Pe3yIbTATAMH 00y4eHUs] MaTeMAaTHKe B OCHOBHOM IIKOJIe SIBJSIIOTCS:

1) yMmeHHe SICHO, TOYHO, TPAMOTHO H3J1araTh CBOM MBICIM B YCTHOW M MUCBMEHHOW peyH,
ITIOHUMATh CMBICJI II0CTABJIEHHON

3a/1a4y, BBICTPAUBaTh apryMEHTALUIO, IPUBOJUTH IIPUMEPHI U KOHTPIIPUMEDBI,

2) KpUTHYHOCTh ~ MBIIUICHUS, YMEHHE paclo3HaBaTh JIOTHYECKH  HEKOPPEKTHHIC
BBICKa3bIBAHUS, OTJINYATH TUIIOTE3Y OT (PAKTa;

3) mpencTaBiIeHUEe O MaTeMaTUYeCKOW HayKe Kak c(epe 4eloBeUecKOH JesTeIbHOCTH, 00
JTanax €e pa3BUTHs, O €€ 3HAYMMOCTH JUIS Pa3BUTUS LIMBUIM3ALUU;



4) KpeaTHBHOCTh MBIIUICHHS, WHUIMATUBA, HAXOJYUBOCTb, AKTHBHOCTh NPH PEIICHUU
MaTeMaTHUYECKUX 3a1a4;

5) yMeHHEe KOHTPOJHMPOBAaTh NPOLECC M  pe3ylbTaT y4eOHOW  MaTeMaTHYeCKOil
NESITENIbHOCTH;

6) criocOOHOCTh K AMOIIMOHAIBHOMY BOCIPHSITHIO MaTeMaTH4eCKuX OOBEKTOB, 3ajad,
peuIeHui, pacCcyKACHUM.

MeranpegMeTHBIMH pe3yJbTaTaMH O00y4YeHHUS] MaTeMaTHKe B OCHOBHOH IIKoJIe
SIBJISIFOTCS:

1) mepBOHAYaNbHBIC MPEACTABICHUS 00 HACIX W O METoJaX MaTeMaTHKH Kak o0
YHUBEPCAJIbHOM SI3bIKE HAYKU U TEXHUKH, O CPEJICTBE MOJICITMPOBAHMSI SIBJIEHUN U POLIECCOB;

2) yMEHUE BHJICTh MaTEMaTHUYCCKYIO 3a/1auy B KOHTEKCTE MPOOJIEMHON CUTYyallMH B IPYTUX
JTUCLMILIMHAX, B OKPY)KaIOIIEH KU3HU;

3) yMEHUE HaXOJHWTh B PA3JIUYHBIX MCTOYHHKAX HHGPOPMAIUIO, HEOOXOAUMYIO IS
pelIeHHus MaTeMaTH4ecKUX Mpo0sieM, M MPEeACTaBIsATh €€ B IOHATHOM Qopme; NpUHUMATh
pelIeHrE B YCIOBUSIX HEMOJHOW U N30BITOYHOM, TOYHON M BEPOSITHOCTHOW MH(OPMaLINU;

4) yMeHUE TOHUMATh M MCIOJIb30BaTh MaTEMAaTHUECKHUE CPEIICTBA HATISAIHOCTH (IpaduKy,
JarpamMMmsl, TaOJIUIBI, CXEMBI U Jp.) ISl WJUTFOCTPALlUU, UHTEPIPETALH, apTyMEHTaLlNN;

5) yMeHue BBIIBHTaTh THUIOTE3bl TPH pEHICHHH Y4eOHBIX 3aJad H [OHHMAaTh
HE0OX0IMMOCTb UX MPOBEPKH;

6) yMeHUEe TIPUMEHSATh WHIYKTHUBHBIC M JCAYKTHBHBIC CIOCOOBI pacCyXJIeHHH, BUCThH
pa3IMyYHbIE CTpATETuu peLIeHHs 3a1a4;

7) MOHUMaHHUE CYIIHOCTH AITOPUTMUYECKUX MPEANUCAHUNA U yMEHHE JCHCTBOBaTh B
COOTBETCTBUU C MPEIJIOKEHHBIM aITOPUTMOM;

8) yMeHHe CcaMOCTOSITEIbHO CTaBUTh IENIM, BBIOMPATh M CO3/aBaTh AJTOPUTMBI IS
perieHust yaueOHbIX MaTeMaTUIECKUX TTPoOIem;

9) yMeHue IUIaHUpOBaThb U OCYILECTBIIATH JESITEIbHOCTb, HAINIPABICHHYIO HA pEILIECHHUE
3a]1a4 MCCIIEeI0BATENBCKOrO XapakTepa.

IIpenMeTHBIMU pe3yJibTATAMU 00y4eHUSI MaTeMaTHKe B OCHOBHOI LIKOJIe SIBJISIIOTCS:

1) oBnageHne 6a30BbIM MOHATUHHBIM aNMapaToM II0 OCHOBHBIM pa3jiellaM COJEp KAHUS;
IpeJcTaBIeHHue 00 OCHOBHBIX M3Yy4aeMbIX MOHATHUAX (4MCIO, reoMeTpudeckas ¢urypa,
ypaBHEHHE, QYHKIHS, BEPOATHOCTh) KaK BaXKHEHUIIMX MAaTEMaTHYECKUX MOJEIAX, TO3BOJISIOLINX
OIMCHIBATh U U3y4aTh PEAJIbHBIEC MPOLIECCHI U SIBJICHHUS,

2) ymeHue paboTaTb C MaTeMaTHUYeCKMM TEKCTOM (aHAJIM3UpOBaTh, W3BJIEKATh
Heo0X0AUMYI0 HMH(OpMaIMI0), TOYHO U TIPAaMOTHO BBIPAXATh CBOM MBICIM B YCTHOH U
IIUCBMEHHOM pe4Yd ¢ DPUMEHEHHEM MaTeMaTU4eCKOM TEPMHMHOJIOIMM M  CHMBOJIMKH,
UCIOJb30BaTh pa3IMYHbIC S3bIKM MaTEMaTUKH, IPOBOAUTH KJIAcCU(UKAILMM, JIOTHYECKUE
000CHOBaHMS, 0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPIKICHHIH;

3) pa3BuTHE MpPEICTABICHUA O 4YMCIE W YHUCIOBBIX CHCTEMax OT HATypaJbHBIX [0
JNEUCTBUTENBHBIX 4YMCEJ; OBJIAJCHUE HABBIKAMHM YCTHBIX, NHCbMEHHBIX, WHCTPYMEHTAJIbHBIX
BBIUMCIICHUM;

4) oBiaJeHHE CHMBOJIBHBIM S3BIKOM alreOpbl, NMPHEMaMHU BBIMOJHEHHS TOXJIECTBEHHBIX
peoOpa3oBaHUi PALMOHAIBHBIX BBIPAXKEHUH, pEIIeHUs YpaBHEHUH, CHCTEM YypaBHEHU,
HEPABEHCTB U CUCTEM HEPABEHCTB; YMEHME MCIIOJIb30BaTh UACH KOOPAMHAT HA IUIOCKOCTH VIS
UHTEpOpEeTalli ypaBHEHHH, HEPaBEHCTB, CHCTEM; YyMEHHE MPUMEHSTh aiaredpanyecKue
npeoOpa3oBaHus, ammapaT ypaBHEHUH M HEPaBEHCTB JUIS pPELIeHMs 3aJad U3 pa3IMYHBIX
pa3nenoB Kypcea;

5) oBinageHue cUCTEMOM (YHKIMOHAIBHBIX MOHATUN, (YHKIMOHAJIBHBIM SI3bIKOM H
CUMBOJIMKOH; YMEHHME UCHOJb30BaTh (QYHKIHMOHAIBHO-Tpauyeckrue NpeACTaBICHUs s
OTMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

6) oBNIaIeHUE OCHOBHBIMU CIIOCOOAMM IMPEJICTABICHHS U aHAJIN3a CTATUCTUYECKUX JaHHBIX;
HaJIM4Yue MPEICTaBICHUA O CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEAIbBHOM MHPE U O Pa3INYHBIX
cnoco0ax X U3y4eHHUs, O BEPOSTHOCTHBIX MOJIEIIAX;

7) OBIaIEHUE TEOMETPUYECKHM S3BIKOM, YMEHHE MCIOJIb30BaTh €ro s ONHUCAHUs
IIPEIMETOB  OKPYXAlOIIEr0  MHpa; pa3BUTHE IMPOCTPAHCTBEHHBIX  IPEACTAaBICHUM U
1300pa3UTEIbHBIX YMEHHH, TPHOOPETEeHNE HABBIKOB F€OMETPHUECKUX TIOCTPOCHUI;



8) ycBOGHME CHCTEMaTHUYECKMX 3HAHUH O ITUIOCKMX (UTYpax M MX CBOWCTBAX, a TAaKKe Ha
HArJsiIHOM ~ ypOBHE O MPOCTEUIIMX MNPOCTPAHCTBEHHBIX TejaX, YMEHHE MPUMEHSThH
CHCTEMAaTHUYECKHE 3HAHUS O HUX JJIsl PEIICHHS T€OMETPHUECKUX U MPAKTHUECKUX 3a7ay;

9) ymMeHue u3MepATh UIMHBI OTPE3KOB, BEIMYHHBI YIJIOB, WMCIOJb30BATh (HOPMYIBI JUIA
HAXOXJCHUS MEPUMETPOB, TUIOMIAACH U 00bEMOB T€OMETPHUECKUX QUTYD;

10) ymeHue NpUMEHSTHh W3y4CHHbIE MOHSATHSA, PE3yAbTaTbl, METOIBI JJISl PEHICHUS 337134
MPAaKTUYECKOTO XapakTepa M 3a7ad M3 CMEXKHBIX IUCHUIUIMH C HCHOJb30BAaHUEM NIpU
HEOO0XOIMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KaJIbKYJISTOPA, KOMITBIOTEPA.

BbinycKHMK HayuyuTcesl B 5-6 kiaccax (IJisl MCIOJIb30BAHUS B MOBCEIHEBHOW KM3HH H

o0ecrieyeHUsl BO3MOKHOCTH YCIIELIHOT0 MPO/I0/KeHUs 00pa3oBaHNsl Ha 6a30BOM YPOBHe)
e OmnepupoBaTh Ha 6a30BOM ypoBHe' TNOHSATHMSMH: MHOXKECTBO, DJIEMEHT MHOKECTBA,
MIOJIMHOXECTBO, TPUHAIIC)KHOCTB;

® 33/1aBaTh MHOXKECTBA IEPEUUCICHIEM UX DJIEMEHTOB;

® HaxXOIWTh NepeceueHune, 00beTMHeHNE, TIOAMHOKECTBO B IIPOCTEHIITNX CUTYAIIHSX.
B noBceqHeBHO¥ KM3HU ¥ TPU U3YYE€HHUH PYTUX NPeAMETOB:

® pacro3HaBaTh JIOTHYECKH HEKOPPEKTHBIE BHICKA3bIBAHMUS.

Yucaa

e OnepupoBaTh Ha 0a30BOM YpOBHE TMOHSATHUSMH: HATYPAJIbHOE YHCIO, IEJI0€ YHUCIIO,
0OBIKHOBEHHAS APOOb, NeCATUYHAS IPOOb, CMEIIAaHHOE YHCII0, PAIMOHAIIBHOE YUCIIO;

® JCIIOJb30BAaTh CBOMCTBA YMCENI M NpPaBWIA ACUCTBUN C PAalMOHAJIBHBIMU YHCIAMU IIPH
BBITIOJTHCHUY BBIYMCIICHUI;

® CMOJIb30BaTh MPU3HAKK JEIUMOCTH Ha 2, 5, 3, 9, 10 mpu BBHINOJHEHUN BBIYUCIECHUN U
pPELICHNH HECIOKHBIX 3a/a4;

® BBINOJIHATH OKPYTJICHUE PAIIMOHATIBLHBIX YHCET B COOTBETCTBUU C MPABUIIAMU;

® CpaBHUBATh PAllMOHAJIbHBIC YHCIIA.
B noBcexHeBHOM KU3HU M NMPU U3YYEeHUH JAPYIrUX NPeIMeTOB:

® OIICHUBATH PE3YJbTAThl BEIYUCICHUM MTPU PEIICHUN MPAKTUYECKUX 3a]1a4;

® BBINOJIHATH CPABHEHUE YUCET B PEATIbHBIX CUTYAIUSX;

® COCTaBJISITh YUCJIOBBIE BBIPAKCHUS MPH PEUICHUH MTPAKTHUYECKUX 3a]a4 U 3a]a4 U3 APYTUX
Y4E€OHBIX MPEIMETOB.

CraTncTuKa U TeOpHsi BEPOATHOCTEM
e [IpencraBnarh qaHHbIEC B BUJE TaONHUIL, JUATPAMM,
e uyuTaTh HH(GOPMALIUIO, IPEJCTABICHHYIO B BUE TaOIUIIbI, JHArPAMMBI.

TexcToBBIC 327291

e Pemarh HeCOKHBIC CIOXKETHBIC 3a7]a41 PAa3HBIX THIIOB Ha BCE apU(PMETHICCKUE JCHCTBUS,

® CTPOUTH MOJEJb YCIOBHUS 33Jaydl (B BUAE TAONHIIBI, CXEMbI, PUCYHKA), B KOTOPOW JIaHBI
3HAUYEHMS IBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMUMH, C II€JIbIO IOMCKA PEIICHHUS 3aa4H;

® OCYILECTBJIATH CHOCO0O MOWCKA pEHIeHHs 3a/adl, B KOTOPOM PACCYKICHHE CTPOUTCA OT
ycIoBUs K TpeOOBaHUIO MM OT TPeOOBaHMS K YCIOBHIO;

® COCTaBJIATH IUIAH PELICHUS 3a/1a4H;

® BBIJICIATH JTAIIbl PELICHUS 3a0a4H;

® HHTEPIPETUPOBATH BBIYMCIUTEIBHBIE PE3yJbTAThl B 3a/ade, HCCIENOBATH IOJYYEHHOE
pELIeHKE 3a/1a4u;

® 3HATh pa3IW4He CKOpOCTel 00BEKTa B CTOSYEH BOJE, IPOTUB TEUCHUS U TI0 TEYCHUIO PEKU;

e pelarh 3aJ1a4M Ha HAXOXKJAEHNUE YaCTH YMCJIa U YKCTIA 10 €ro YacTH;

e pemaTh 337aYu Pa3HBIX TUIIOB (Ha paboTy, HA MOKYIKHU, Ha IBM)KEHHUE), CBSI3BIBAIOIINX TPH
BEJIMYMHBI, BBIICIIATH 3T BEJIMYUHBI U OTHOLIEHUS MEXAY HUMMU;

® HAXOJUTh MPOLIEHT OT YMCJIA, YHMCJIO IO IPOLEHTY OT HEr0, HAaXOJWTh NPOLIEHTHOE
OTHOIIIEHUE JBYX YHCEN, HAXOUTh MPOLIEHTHOE CHUKEHNUE WIIA IPOLIEHTHOE MOBBILLIEHUE BEJIMYHHBI;

! 35ech u nanee — pacno3HaBaTh KOHKPETHbIE IIPUMEPHI OOLIMX IIOHATHH 110 XapaKTEPHbIM IPU3HAKAM, BBIIOIHATh
JICUCTBUS B COOTBETCTBUH C ONPE/ICICHUEM U IPOCTEHIIMMHU CBOMNCTBAMU TOHATHH, KOHKPETU3UPOBATH IPUMEPAMHU
0o0II1eE ITIOHTHS.



® pellaTh HECIOKHBIE JIOTHYECKUE 3aJaull METOJ0M PaCCYKICHUIL.
B noBceqHeBHO¥ KM3HM M NIPU U3YYEeHHUH JPYIUX NPeAMeTOB:

® BBIJIBUraTh T'MIIOTE3bl O BO3MOXKHBIX MPEIEIbHBIX 3HAUYCHUSIX UCKOMBIX BEJIMYUH B 3ajaye
(menatb NPUKUIKY)

Harasanasi reomerpust
I'eomeTpuueckue Gpurypoi

e OmnepupoBarh Ha 0a30BOM YpPOBHE NOHSATHUSAMH: (QUTypa, TOYKA, OTPE3OK, MpsMas, Jyd,
JIOMaHasl, yroj, MHOTOYT'OJbHUK, TPEYrOJbHUK W UYETBIPEXYTOJIBHHUK, MPSIMOYTOJIBHUK W KBaJpar,
OKPY)KHOCTB U KpYT, IPSMOYTOJIBHBIN Napajuienenuie, Kyo, map. M3o0paxars uzydaembie GUTypsI
OT PYKH U C TIOMOIIBIO JINHEHKH U IIUPKYJIS.

B noBceqHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

e pemaTh MPAKTUYECKUE 3a7Ja9l C MPUMEHEHUEM IPOCTEUIITNX CBOMCTB (puryp.
N3mepeHus 1 BLIYMCTIEHUS

® BBITNOJHATh M3MEPEHUE JJINH, PACCTOSIHHUN, BEJIMYUH YTJIOB, C IMOMOIIBI0O WHCTPYMEHTOB
JUTS. U3MEPEHUH JITTUH | YTJIOB;

® BBHIYUCIIATH ILIOMAIN TPSIMOYTOJIHHUKOB.
B noBceqHeBHOI KU3HHU ¥ IPH U3YyYEHUH IPYTUX MPEIMETOB:

® BBHIUMCIIATH PACCTOSHHUS HAa MECTHOCTH B  CTaHJAPTHBIX CHUTYAIMSAX, ILDIOMAIH
MPSMOYTOJTbHUKORB;

® BBINOJHATH TPOCTCHINTUE TOCTPOCHUS W M3MEPEHUS Ha MECTHOCTH, HEOOXOJHMMBIC B
peanbHOM KU3HH.
HcTropust MaTeMaTUKH

® OMNWCHIBATH OTJCIIbHBIC BBIJAIONIUECS PE3YJAbTaThl, IOJYdEHHBIE B XOJAE Pa3BUTHI
MaTeMAaTUKH KaK HayKH;

® 3HATh NMPUMEPHI MATEMATHYECKHX OTKPHITHHA W MX aBTOPOB, B CBSI3U C OTCUCCTBCHHOW W
BCEMUPHOU UCTOPHUEH.
BbINyCKHUK MOJYYHMT BO3MOKHOCTh HAYYUThCH B 5-6 Kiaccax (115 odecnevyeHust
BO3MOSKHOCTH YCIIEHIHOTO MPOJX0JIKeHUs1 00pa3oBaHusi HA 0230BOM M yIJ1y0JIeHHOM YPOBHSIX)
DJIeMEeHTBI TEOPUH MHOKECTB M MATEMATHY€eCKOM JIOTUKH

e Onepuposamv® NOHAMUAMU: MHOICECME0, XAPAKMEPUCIUKU MHONICECMEd, dNeMeH
MHOJICECMBA, NYCMOe, KOHEYHOE U OECKOHEUHOe MHOICECTBO0, NOOMHONICECMB0, NPUHAOIEHCHOCHD,

®  onpeoenimv NPUHAOLEHCHOCMb IeMEHMA MHONCECMBY, 00beOUHEHUI0 U NepeceyeHUo
MHOICECMB,; 3A0A8ANMb MHONCECHBO C NOMOWLIO NEPEHUUCIeHUs. JIEMEHMO8, CI08ECHO20 ONUCAHUSL.
B noBceqHeBHO¥ *KM3HU ¥ TPU W3YYE€HHUH IPYTUX MPeAMETOB:

®  PACNO3HABAMb NOSUHECKU HEKOPPEKMHble 8bICKA3bIBAHUSL,

® CIMpoumb YEenouKu YMO3AKIIOYEHUN HA OCHOBE UCNOIb306AHUSL NPAGUTL TOUKLL.
Yucna

o Onepuposamv NOHAMUAMU: HAMYPAIbHOE YUCILO0, MHOMICECM80 HAMYPAIbHbIX Hucel,
yenoe 4uCi0, MHONCECMBO Yevlx yucell, 0ObIKHOBEHHAsE OpoOb, OecamuuHas O0podb, CMeuaHHoe
YUCTIO, PAYUOHATLHOE HYUCTLO, MHOJNCECMBO PAYUOHAIbHBIX YUCE], 2e0MeMmpPUudecKas uHmepnpemayus
HamMypaibHblX, YeavlX, PAYyUOHATbHbIX,

®  NOHUMAMb U OOBACHAMb CMBICT RO3UYUOHHOU 3ANUCU HAMYPATbHO20 YUCIA,

®  GLINOIHAMb BbIYUCTEHUS, 6 MOM YUCAe C UCNOAb308AHUEM NPUEMOE DAYUOHATbHBIX
8bIUUCTICHUL, 0O0CHOBbIBANb AICOPUMMbL GLINOJIHEHUSL OCUCMEULL

®  ucnonvzosamv npusHaxu oeaumocmu Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmul u npouzsedenus
yucen Npu bINOJHEHUU BbIYUCTICHUL U PEUEeHUU 3a0al, 000CHO8bIBANb NPUSHAKU OCTUMOCTIU,

®  GLINOIHAMb OKPY2IeHUE PAYUOHANBHBIX YUCET C 3A0AHHOU MOYHOCMbIO,

®  YNOpA0OUUBAMb YUCLA, 3ANUCAHHbIE 8 8UOE OOLIKHOBEHHBIX U OeCAMUYHBIX OPObell;

e naxooums HOJ u HOK uucen u ucnonv306ams ux npu peuwieHuu 3a0d;.

®  onepuposamv NOHAMUEM MOOYIb HUCIA, 2eOMEeMPUHecKas UHMepnpemayusi Mooy
yucra.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH APYTUX MPeIMETOB:

2 3,I[€CI> " [aJIe€ — 3HATb ONPCACIICHUC TOHATHSA, YMCTb MMOACHATH €TI0 CMbBICII, YMCTb UCIIOJIb30BATh IIOHATHUC U €TI0
CBOMCTBaA IIpyu NpOBCACHUN paCCY)K,I[GHHfI, JAO0Ka3aTeJIbCTB, pCHICHUU 3a/1a4.



®  NPUMEHAMb NPABUNA NPUOTUNCEHHBIX BbIYUCTICHUL NPU peleHul NPaKmu4ecKux 3a0ay u
peutenuu 3a0a4 Opyeux yueOHvix npeomemos;

®  BLINOAHAMb CPABHEHUE Pe3YIbMAaAmos 8bIYUCIeHUL NPU PeuleHUU NPAKMUYeCKUx 3a0ay, 6
MOM YUCIe NPUOTUINCEHHBIX GbIUUCTEHUU,

®  cocmasnsaimb HUCIOBblE GLIPAJICEHUS U OYEHUBAMb UX 3HAYEHUs Npu peuleHuu
NPAKMUYECKUX 3a0ad U 3a0a4 u3 opyaux y4eOHvlx npeomemos.
YpaBHeHUs] 1 HEPABEHCTBA

o Onepuposamb NOHAMUAMU: PABEHCMBO, HUCI0B0€ PABEHCMEBO, YPAGHEHUe, KOPeHb
VPpasHeHus, peuierue ypasHeHus, Yucio80e HEPAGeHCmEo0.
CTaTHCTHKA M TEOPHUsi BEPOATHOCTEI

e Onepuposams noHamMuaAMU. CMOJLOYAmMblEe U KPY2o8ble OUazpammvl, madiuybl OAHHbIX,
cpeonee apugmemuueckoe,

®  u3BIEKAMb, UHDOPMAYUIO, NPEOCABIEHHYIO 8 MAOAUYAX, HA OUASPAMMAX;

® cocmasnsime mabauysl, CMpPoOUms OUASPAMMbL HA OCHOBE OAHHDBIX.
B noBceaHeBHOI KU3HM U MPH U3YyYEHUH IPYTUX MPEIMETOB:

®  u38TIEeKAMb, UHMEPNPEMUPOBAMb U NPeoOPA308bI8aMb UHGOPMAYUIO, NPEOCNABNIEHHYIO 8
Mabauyax u Ha oUaspamMmax, Ompadx;carwiyro c6OUCMaa U XapaKmepucmuku peaibHblX npoyeccos u
AG/IeHUI.
TexcroBble 3a1a4n

e Pewams npocmoie u CLONCHbIE 3A0AYU PA3HBIX MUNOG, A MAKICe 3a0a4l NOBbIUEHHOU
mpyoHoCcmu,

®  UCNONL308AMb PA3HLIE KPAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CILONCHBIX 3a0ay Onis
nOCmMpoenUst NOUCKOBOLL CXeMbl U peulets 3a0ay,

®  3HAMb U NPUMEHAMb 00a CnOCoOA NOUCKA peuleHUs 3a0ad (om mpebo8arusl K YCI08Ui0 U
om ycnosus K mpebosanuro),

®  M00enupo8ams paccyircoeHus npu NOUcKe peueHus: 3a40ay ¢ NOMoubo 2pag-cxemvl,

®  guidenAMmb dDMAanbl peueHUs 3a0ayu U COOePACAHUe KA 0020 SMand;

®  UHMEpPNpPemupo8ams 8bIYUCIUMENbHbIE PE3YIbMAmyl 8 3a0aye, UCCLe008amb NOTYYEeHHOe
peuienue 3a0a4u;

®  QHANUZUPOBAMb 8CEBO3MONCHBIE CUMYAYUU 83AUMHO20 PACNOLONCEHUSL 08YX 00BLEKMO8 U
U3MeHeHUe UX XapaKmepucmux npu COBMECMHOM OBUNCEHUU (CKOPOCMb, 8peMs, pAcCmosiHue) npu
peweHuy 3a0a4 Ha O8udiceHue 08yX 00beKMO8 KAK 6 O0OHOM, MAK U 6 NPOMUBONOIONCHBIX
HanpaeneHusx,

®  uccnedo8amsb 8Ce8O3MOJICHbIE CUMYAYUU NPU pelleHUuu 3a0ad Ha O08UdCeHue no pexe,
paccmampusams pasHvle CUCmeMbl Omcyema,

®  peuwiams pasHoOOOPA3HbBLE 3A0AYU KHA YACTIUY,

®  peuwiams U 0O00CHOBbIBAMb CB0€ peuieHue 3a0ay (8blOelamb MAmeMamuyecKyo 0CHO8Y)
HA HAXO0JiCOeHUe Yacmuy YUCId U YUCIA NO e20 4aCmu Ha 0CHO8e KOHKPEMHO20 CMbICAd OpoOuU,

®  0co3HaABamMb U O0OBLACHAMb UOEHMUYHOCHb 3a0ai pPA3HbIX MUNO08, CEA3bIEANUWUX MPU
8eUYUHDBL (Ha pabomy, Ha NOKYNKU, HA 08UIICEHUE), BblOEIAMb IMU BETUYUHbL U OMHOULEHUSI MeNCOY
HUMU, NPUMEHAMb UX NPU peuleHuu 3a0ad, KOHCMPYUposamv coOCMEEeHHble 3a0ayll YKA3AHHLIX
Munoa.
B noBceaHeBHOI KU3HM U NP U3YyYEHUH APYTUX MPeIMETOB:

®  gblOenAmb NpU  peuleHuu 3a0ay Xapakmepucmuku PpaccmMampusaemol 6 3aoaue
cumyayuu, OmIUYHbIe OM peabHblX (Mme, Om KOMOpPuIX AOCMPAUpPoBaAIUCy), KOHCMPYUPOBAMb
HOBble CUmMyayuu ¢ Y4emom 3Smux Xapakmepucmurx, 6 YACMHOCMU, NpU peueHuu 3a0ad Ha
KOHYeHmMpayuu, y4umsléams niomHoCmy 6eujecmasd,

®  pewiams U KOHCMPYUPOBAMb 3A0A4lU HA OCHOBE PACCMOMPEHUs. PEealbHbIX CUMYayull, 8
KOMOPbIX He mpedyemcs MOUHbI GbIYUCTUNENbHBIL Pe3YTbmant,;

®  pewams 3a0a4u HA 08UICEHUE NO peKe, PACCMAMPUBAsL PA3Hble CUCEMbl OMCYemd.
Harasanas reomerpus
I'eomeTpuuyeckue purypbl

o  [381examv, uHmMepnpemuposams u npeoopazoevi8ams UHGOPMAYUIO O 2e0MEMPUYECKUX
Queypax, npedcmasieHHyI0 Ha YePmedHcax;



®  uzoOpadicamv  uzyyaemvie @Queypbl Om pyKU U C NOMOWDIO KOMNbIOMEPHbIX
UHCMPYMEHMO8.
HN3mepeHus u BbIYMCIEHUSA

®  GLINOIHAMb UMeEpeHUe ONUH, PACCMOAHUL, 8EIUYUH Y208, C NOMOWbBIO UHCMPYMEHMO8
0/11 u3MepeHull OUH U Y2108,

®  GLIYUCIAMb  NIOWAOU  NPAMOY2ONbHUKOS,  KBAOPAmMos, 00beMbl  NPIMOY2OJbHbIX
napannenenuneoos, Kyoos.
B noBceaHeBHOI :KU3HM U TPU U3YyYEHUU JAPYTUX PeIAMETOB:

®  GuLIUUCIAMb PACCMOAHUS HA MECMHOCMU 6 CMAHOAPMHBIX CUMYAyusx, niowaou
VUACMKO8 NPAMOY2ONbHOU hopmbl, 0O0bEMbl KOMHANL,

®  GuLINOIHAMb Npocmeluue NOCMPOeHUsT HA MeCMHOCMU, HeoOXoo0uMmbvle 6 pealbHOU
JHCUBHU,

®  OYeHUBAMb pasmepvl PeasbHbIX 00BEKMO8 OKPYIHCAIOWE20 MUpQ.
HcTopusi MaTeMaTUKHU

. Xapaxkmepuzosamsb 6K1a0 8blOAIOWUXCI MAMEMAMUKOE 8 PA3BUMUEe MAMEMAMUKU U
UHBIX HAYYHBIX oOnacmell.
BoinyckHuK HayyuTces B 7-9 kiaccax (1J1s1 MCIO0JIb30BAHUSA B OBCEITHEBHOM KU3HU U
o0ecrneyeHNsi BO3MOKHOCTH YCIIEITHOTO NMPOA0JKeHUs 00pa3oBaHusi HA 0a30BOM YPOBHeE)
JJIeMeHTbI TEOPHH MHOKECTB M MAaTEeMATH4Y€eCKOM JIOTUKH

e OmnepupoBaTh Ha 0a30BOM YpOBHE® MOHATHAMHI: MHOXECTBO, JJIEMEHT MHOXECTBA,
MTOIMHOKECTBO, MPUHAJICKHOCTH;

®  337aBaTh MHOXECTBA MEPEYUCICHHEM HX DJIEMEHTOB;

® HaxOJUTh MepecedeHue, 00beAMHEHUE, TIOIMHOKECTBO B MPOCTEHIITNX CUTYAITHSX;

e omepupoBaTh Ha 0a30BOM YpOBHE TOHATHUSIMH: OIpEICIICHHE, aKCHOMa, Teopema,
JI0Ka3aTeIIbCTBO;

® TIPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI ISl TIOATBEPKIACHHUS CBOUX BBICKA3BIBAHUIA.
B noBceaHeBHOI :KU3HU U TP U3YyYEHUU APYTUX NPeaAMETOB:

®  JCIOJIb30BaTh Tpaduyueckoe NPEICTAaBICHUE MHOXKECTB I OINHCAHHUS peaTbHBIX
MIPOIICCCOB | SIBJICHUH, PU PEIICHHUH 33724 IPYruX YIYEOHBIX IPEIMETOB.
Yucaa

e OnepupoBarb Ha 0a30BOM YypOBHE MOHATHUSIMH: HATypaJbHOE YHCIO, IIEJI0€ YHCIIO,
OOBIKHOBEHHast JIpoOb, JAecSITHYHAas JIpoOb, CMEIIaHHas JpoOb, palUOHAIBLHOE  YHCIIO,
apruMETHUECKUA KBaJIPATHBIH KOPEHb;

®  JCIOJIb30BaTh CBOMCTBA YMCEIN U MPaBUJIa ACHCTBUN MPHU BHITIOJHEHUN BHIYUCIICHUH;

®  HCIOJIb30BaTh MPU3HAKU ACIUMOCTH Ha 2, 5, 3, 9, 10 npu BBINOJIHEHUN BBIYUCICHUN U
pelIeHUN HECIOKHBIX 3a1a4;
BBITIOJIHATH OKPYTJICHHE PAIlOHATIBHBIX YHCEN B COOTBETCTBUU C MPABUIIAMH,
OIICHUBATh 3HAYCHHE KBAJPATHOTO KOPHS U3 TMOJOKHUTEIBHOTO IEJIOTO YUCIIA;
pacro3HaBaTh PAllMOHAIBLHBIC U HpPAIlMOHAIBHBIC YHCIIA;

®  CpaBHHUBATH YHUCIIA.
B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  OILICHMBATh PE3YJIbTAThl BEIYMCICHUN MIPU PEIICHUN MPAKTUUECKHUX 3a/1a4;

®  BBINOJIHATH CPABHEHUE YUCEN B PEATIbHBIX CUTYAIUsX;

®  COCTaBJISITH YMCJIOBBIE BBIPAKEHUS NpPH PEIICHHHM IMPAKTHUYECKUX 3aJad M 3a7ad u3
JIPYTUX y4eOHBIX TPEIMETOB.
ToxnecTBeHHbIC TPEOOPa30BaAHUA

e BrImonHATE HECNOXXHBIE MPEeoOpa3oBaHWs [JJIS BBIYUCICHUS 3HAYEHUH UHCIOBBIX
BBIpQXKEHUM, COAEpKAUIMX CTENEHU C HaATypaJbHBIM I[OKa3aTelieM, CTENEHU C  LEeJbIM
OTPULIATENLHBIM MTOKa3aTelleM;

®  BBINIOJIHATH HECIOXKHBIE MPEOOpa30BaHUS IIENBIX BBIPAXKEHUI: PACKpbIBaTh CKOOKH,
MIPUBOJIUTH TIOJJOOHBIE CIaraeMebie;

% 37eck u nanee — pacno3HAaBATh KOHKPETHbIE IPUMEpPHI OOIIMX HOHATHIA IO XapPaKTEPHBIM HPU3HAKAM, BBIIOIHATE
JICUCTBUS B COOTBETCTBUH C OMPECICHUEM U MPOCTEHIIMMU CBONCTBAMU TOHATHI, KOHKPETU3UPOBATH PHUMEPAMHU
0o0II1eE ITIOHTHS.



®  HCMOJNB30BaTh (OPMYIBI COKPALICHHOTO YMHOXEHHS (KBaJpaT CyMMBbI, KBaJpar
Pa3HOCTH, Pa3HOCTb KBaJPaTOB) AJIsl YIPOILEHUS BBIUMCICHUN 3HAaU€HUIN BBIPKEHUI;

®  BBINOJIHATH HECIOXKHBIE MTPe0Opa3oBaHus APOOHO-TMHEHHBIX BBIPAKEHUH M BBIPAKCHUIN
C KBaJPaTHbIMHU KOPHSIMHU.

B noBcegHeBHOM KU3HM U NIPH U3YyYEeHUH APYTUX NPeJIMeTOB:

® [IOHMMAaTh CMBICJI 3aIIMCH YHCIIA B CTAHJIAPTHOM BHJIE;

e  omnepupoBaTh Ha Oa30BOM YPOBHE MOHATUEM «CTAaHIAPTHAS 3aIlIUCh YHCIIa».
YpaBHeHusI U HePaBEHCTBA

e OrnepupoBaTh Ha 0a30BOM YpOBHE IOHSATUSIMH: PaBEHCTBO, YKCIOBOE PABEHCTBO,
YpaBHEHHE, KOpPEHb YpPaBHEHHUs, PELICHUE YypaBHEHUS, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO,
pellIeHre HEPABEHCTBA;

®  [IPOBEPATH CIPABEUIMBOCTH YUCIOBBIX PABEHCTB U HEPABEHCTB;
pelaTh JMHEWHbIE HEPAaBEHCTBA M HECIIOXKHBIE HEPABEHCTBA, CBOSAIIUECS K JIMHEHHBIM;
pelaTh CUCTEMbI HECIIOKHBIX TUHEHHBIX YpaBHEHU, HEPABEHCTB;

MIPOBEPSATH, SIBJISETCS JIU IJaHHOE YHUCIIO PELIeHNEM ypaBHEHUS (HEpPAaBEHCTBA);
pelaTh KBaJpaTHble ypaBHEHUS 10 (popmylie KOpHEN KBaJpaTHOIO YpaBHEHUS;

e  n300paXkaTh peUICHHUs] HEPABEHCTB U UX CHCTEM Ha YUCIIOBOU MPSAMOil.

B noBcegHeBHOM KU3HM ¥ NPH U3YyYEeHUH APYTUX MPeIMeTOB:

® COCTaBJISITh M pellaTh JIMHEHHbIE YpaBHEHUS INPH PELIEHUH 3a]ad, BO3HUKAIOIIUX B
JIPYrux y4eOHbIX mpeaMeTax.

D yHKUUHA

e Haxoauts 3HaueHne QyHKIUY 110 3aJaHHOMY 3HAUEHUIO apryMEHTa;

® HaxoOOUTh 3HAYEHHE apryMeHTa MO 3aJaHHOMY 3HAa4YeHHIO0 (YHKIMH B HECIOKHBIX
CUTYaIUsIX;

e OmpeleNsTh IMOJIOKEHHWE TOYKM [0 €€ KOOpAWHATaM, KOOpAMHAThl TOYKH 10 €€
MOJIOKEHUIO Ha KOOPJMHATHOM MIJIOCKOCTH;

e 10 rpaduKy HaXOAUTh OOJACTh ONpPEIENICHUS, MHOKECTBO 3HAYCHHH, HyIu (PYyHKIUH,
MIPOMEXYTKA 3HAKOMOCTOSIHCTBA, TMPOMEXKYTKH BO3pacTaHUsi M yObIBaHMs, HauOoJjblliee H
HauMeHblIIee 3HaueHus! QyHKIINH;

®  CTpOUTh I'paduK TMHEHHON YHKITNH;

® [POBEPATH, SBJISETCA JIM AAHHBIN rpapuk rpadukoM 3aJaHHOW (YHKIUHM (JTHMHEHHOM,
KBaJIpaTUYHO, 00paTHON MPOMOPLUUOHATILHOCTH);

e ompeneNsaTh MNPUOIMKEHHbIE 3HAUYEHUS KOOPAMHAT TOYKHM IepeceueHus: TIpadukoB
GhyHKIINIH;

e omnepupoBaTh Ha 0a30BOM YpOBHE MOHSTHUSIMU: IOCJIEIOBATENBHOCTb, apu(MeTHuyecKas
MIpOrpeccusi, TeOMEeTPUUYECKasi IPOTPECCHS;

e pemarth 3aJaud  Ha TMPOTPECCHU, B KOTOPBIX OTBET MOKET OBbITh MOJIyYeH
HEMOCPEJCTBEHHBIM MOICUeTOM 0e3 MpuMeHeHHsI (HOPMYIL.

B noBcegHeBHOIM KU3HM U NP U3YyYEeHUH APYTUX MPeIMETOB:

®  WCIOJIb30BaTh TIpadUKH pealbHBIX MPOIECCOB M 3aBUCUMOCTEH IJis OMpEAENICHUS UX
CBOMCTB (HauOOJBIINE U HAUMEHBIIINE 3HAUCHUS, IPOMEXKYTKH BO3pACTaHMs M yObIBaHUs, 001acTu
MIOJIOKUTENBHBIX U OTPULIATEIIbHBIX 3HAYEHUH U T.I1.);

®  JCIOJB30BaTh CBOMCTBA JMHEHHON (QYHKIMH U ee rpaduK MpU PEeLIeHNH 331a4 U3 IPYyTuX
y4eOHBIX MPEIMETOB.

CraTncTHKa M TEOpHUsi BEPOATHOCTEH

e lIMeTh NpeiCTaBIEHHE O CTATUCTUYECKUX XapPAKTEPUCTUKAX, BEPOSITHOCTH CIy4alHOIO
COOBITHUS, KOMOMHATOPHBIX 33/a4ax;

e pemiath NpocTeiime KOMOMHATOPHBIE 3aJaud METOJOM IPSIMOTO M OpPraHU30BaHHOTO
nepedopa;

®  TpEeACTaBJIATH JaHHBIE B BUAE TaOIMII, IUarpamMmm, rpauKos;

e  yuTaTh MUH(OPMAIMIO, IPEACTABICHHYIO B BUJIE TaOIHIIbI, TUarpaMMel, Tpaduka;

e  OmpeneniaTh OCHOBHbBIE CTATUCTUYECKUE XapaKTEPUCTUKU YHCIOBBIX HAOOPOB;

®  OIICHUBATh BEPOSTHOCTH COOBITHSA B POCTEHININX CIIydasx;

®  UMETb IPEACTaBICHUE O POJIM 3aKOHA OOJBIINX YHCEN B MACCOBBIX SIBIICHUSX.

B noBcegHeBHOM KU3HM U NPH U3YYEeHUH APYTUX NPeIMETOB:



®  OIICHMBATh KOJMYECTBO BO3MOXKHBIX BApPUAHTOB METOJIOM Iepedopa;

®  UMETh IIPEJCTABICHUE O POJIM IPAKTUUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUI;

® CpaBHUBaTb OCHOBHBIE CTaTHCTUYECKHE XapaKTEPUCTUKH, IIOJIyYEHHBIE B IIPOLIECCE
pelLIeHUs IPUKIAIHON 3a/1a4M, U3Y4YE€HUs PEAJIbHOTO SIBJICHHUS,

®  OLIEHMBATh BEPOSTHOCTh PEAJIBHBIX COOBITUHN U SIBJICHUN B HECJIOKHBIX CUTYAIUAX.
TekcToBbIe 321a4H

e Pemarh HECIOXHBIE CIOKETHBIC 3a/la4d pa3HBIX THIIOB Ha BCe apu(MeTHUECKHue
JICUCTBHS,

®  CTPOUTH MOJEJIb YCIOBHUS 3aJau (B BUJE TAOJULbI, CXEMBbl, PUCYHKA UM YPAaBHEHUS), B
KOTOpPO#l JaHbl 3HAYEHMs] JBYX M3 TPEX B3aMMOCBS3aHHBIX BEJIMYMH, C LEJNbI MOUCKA PEHICHUS
3a/1a4y;

®  OCYHIECTBJIATH CIIOCOO MOMCKA PELIEHUS 3aJaud, B KOTOPOM PAaCCYXJEHUE CTPOUTCS OT
yCIIOBHUS K TPEOOBaHUIO WM OT TPEOOBAHUS K YCIOBHIO;

®  COCTaBJISATH IUJIaH PEIICHUs 3aauu;

®  BBIJEIATH ATAlbl PELICHUS 331a4U;

®  UHTEpNPETUPOBATH BHIYMCIUTENbHBIE PE3yJabTaThl B 3aJlaue, UCCIEN0BaTh MOJYyYEHHOE
pelIeHre 3a/1auu;

® 3HATh paslIMUMe CKOPOCTEW 0OBEKTa B CTOSYEH BOJIE, MPOTUB TEUEHUS] U TIO TEUEHUIO
peKu;

e  pemarth 3aJ1a4M Ha HAXOK/IEHUE YaCTH Yncia U YKcia 10 ero 4acTu;

e  pemiarth 33/Ja4M pa3HbIX TUMOB (Ha pabOTy, HA MOKYIKH, HAa JBU)KEHUE), CBSA3bIBAIOIINX
TPH BEJIMYUHBI, BBIJIEISITh 3TU BEIUYUHBI U OTHOILIEHUS MEXTYy HUMU;

®  HaxOJOUTh HPOLEHT OT YHMCIA, YUCJIO MO MPOLEHTY OT HEro, HaXOJWUTh IMPOILIEHTHOE
CHIDKEHHE WM MTPOLIEHTHOE MOBBILIEHHE BETMYHNHBI;

®  peuaTh HECJIOXKHBIE JIOTHYECKUE 3a/1a4l METOJIOM PacCyKICHUH.
B noBceqHeBHON KM3HHM M NIPU U3YyYE€HHUH JPYIUX NPEAMETOB:

®  BBIIBUTaTh TMIIOTE3bI O BO3MOXKHBIX IPEEIbHBIX 3HAYEHUAX UCKOMBIX B 3aJjaUe BEIIMYUH
(menaTh MPUKUIIKY).
I'eomerpuueckne purypsl

e  OmnepupoBaTb Ha 0a30BOM YpOBHE NOHATHSIMH F'€OMETPUUECKUX DUTYD;

e  u3BJIEKaTh MHPOPMALMIO O TEOMETPUUECKUX (Urypax, MPEICTABICHHYIO Ha YepTeKax B
SIBHOM BHJIE;

®  IPUMEHSATH AJS pelIeHHs 3a7ay reoMeTpudeckue (hakThl, €ClIM YCIOBHS UX NPUMEHEHUS
3aJjaHbl B IBHOM (opme;

e pemlaTh 3aJayd Ha HAaXOXKJCHUWE TEOMETPUYECKUX BEIMYMH 10 o0pasuam HiH
JITOPUTMaM.
B noBceqHeBHO¥ KM3HHM M NIPU U3YYEeHHUH JPYIUX NPeAMETOB:

®  JCNOJb30BaTh CBOWCTBA TE€OMETPUUYECKUX (UIyp JUld pelleHUs THUIOBBIX 3a7ad,
BO3HUKAIOIINX B CUTYaLMsIX [IOBCEAHEBHOM XKU3HH, 33]ja4 PAKTUUYECKOTO COJIEePKaHMSL.
OTHOmIEeHNs

e OnepupoBarb Ha 0a30BOM YypOBHE IMOHSATHUAMHU: PaBEHCTBO (Uryp, paBHbIE (QUIYPHI,
PaBEHCTBO TPEYrOJbHUKOB, NApaJUIEIbHOCTD MPSIMBIX, EPIEHANKYISIPHOCTD MPSMBIX, YIIIBI MEXIY
MPSIMBIMHU, NEPIICHIUKYJISAP, HAKIOHHAS, TPOEKIIHSIL.
B noBcegHeBHOM KU3HM U NIPH U3YYCHUH APYTUX NPEIMETOB:

®  HCIIOJIb30BAaTh OTHOIIEHUS JUISl PELIEHUS NMPOCTEHIINX 3a/1a4, BOSHUKAIOIIUX B PEaIbHOU
KU3HH.
N3mepenust u BbIYMCICHUS

e  BrINonHATE U3MEpPEHUE UIMH, PACCTOSIHUM, BEJIMYUH YIJIOB, C MOMOIBIO HHCTPYMEHTOB
JUI U3MEPEHUN JJIUH U YIJIOB;

e npuMeHATh (OpPMYNIBI NEepuMeTpa, IUIOMEAAX U 00beMa, IUIOMAAU TOBEPXHOCTH
OT/IENIbHBIX MHOTOI'PAaHHUKOB IIPU BBIUNCIIEHMSIX, KOTJIa BCE JaHHBIE UMEIOTCS B YCIIOBHH;

e npumeHATh Teopemy Iludaropa, 0a3oBble TPUTOHOMETPHUUECKHUE COOTHOLICHUS IS
BBIYMCIIEHUS JIIMH, PACCTOSHUH, IUIOIAAEH B MPOCTEMIINX CIIydasx.
B noBcegHeBHOM KU3HM U NPH U3YYEeHUH APYTUX NPeIMETOB:



®  BBIYNCIATH pAcCCTOSHUS HAa MECTHOCTM B CTAaHAAPTHBIX CUTyalusX, IUIOIIATd B
MPOCTEHIINX CITy4asX, IPUMEHATH (POPMYIIBI B IPOCTEHIITNX CUTYaLUSX B TOBCEIHEBHON )KH3HH.
I'eomeTpuyeckne nocTpoeHus

e l300paxkaTh TUNOBBIE IUIOCKHE (UTYpHl U (GUTYpBl B MPOCTPAHCTBE OT PYKH U C
IIOMOIIBIO HHCTPYMEHTOB.
B noBcegHeBHOM JKU3HM U NIPH U3YyYEHUH APYTUX NPeIMeTOB:

®  BBINOJHATH MPOCTEHIITNE MOCTPOSHHSI HA MECTHOCTH, HEOOXOIMMBIE B pEATbHON KU3HHU.
I'eomeTpuyeckue npeodpasoBanus

e  Crpouts purypy, CHAMMETPHUHYIO JAHHOH (PUTYpe OTHOCHTEIHHO OCH U TOUKH.
B noBcegHeBHOM KU3HM U NIPH U3YYEeHUH APYTUX NMPeIMeTOB:

®  pacrno3HaBaTh JBWKEHHE 0OBEKTOB B OKPY)KAIOILIEM MHUPE;

® pacrno3HaBaTb CHUMMETPHYHBIE (PUIYPBI B OKPYXKAIOLIEM MUPE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

e OrnepupoBaTh Ha 0a30BOM ypOBHE MOHATUSMHU BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHUE
BEKTOpa Ha YUCJI0, KOOPAUHATHI Ha MJIOCKOCTH;

e  ompeneNsaTh NPUONHKEHHO KOOPAWHATHI TOUYKU MO €€ M300pa)KeHUI0 Ha KOOPAWHATHOU
MJIOCKOCTH.
B noBcegHeBHOM KU3HM ¥ NPH U3YYEeHUH APYTUX MPeIMeTOB:

®  WCIIOJIb30BaTh BEKTOPHI JUISl PEIIeHUs MPOCTEUIIMX 3aJad Ha OMpeJesIeHue CKOpPOCTU
OTHOCHUTEJILHOTO JIBHXKEHUSI.
HcTropust MaTreMaTUKH

e OmnuceiBaTh OTAENbHBIE BBIJAIOIINECS pPE3yIbTaThl, MOJYYEHHbIE B XOJE pa3BUTHUSA
MaTeMaTHKU KaK HAyKH;

® 3HATh NPUMEPHl MATEMAaTUYECKUX OTKPHITHI U UX aBTOPOB, B CBSI3M C OTEUYECTBEHHOW U
BCEMUPHOM UCTOPHUEN;

e [IOHMMAaTh POJIb MATEMATUKH B pa3BuTuu Poccum.
MeTtoabl MAaTEMaTHKH

e BroiOupate mnoAXoaAumuii W3y4EHHBIM METOJ M pelIeHUs W3YYeHHBIX THUIIOB
MaTeMaTHYECKUX 3a/1a4;

e [lpuBoauTh mOpUMEpPHl  MaTEMATUYECKUX  3aKOHOMEPHOCTEH B  OKpYKaroUeu
JNEHUCTBUTEILHOCTH U IIPOU3BEACHUSAX UCKYCCTBA.

4. COJEP) KAHUE YYEBHOI'O IPEJJMETA

Cooepircanue yueonozo Kypca pavoueii npocpammol MATEMATUKA
5 KUIIACC

HarypasnbHble unc/ia 1 HYJIb

HarypanbHoe wuyucno. Psan wHaTypanbHbix uwcen. Ywucino 0. M3o00paxkenue
HaTypaJIbHBIX YUCET TOUKAMU Ha KOOPAUHATHON (YUCIOBOI) MPSIMOIA.

[losunnoHHas cucrema cuucieHus. Pumckas Hymepauuss Kak IpUMEP
HEMO3ULIMOHHOM CHUCTEMBI CUMCIICHUS. [lecsiTuuHas cucrema CUMCICHUS.

CpaBHEHME HaTypaJbHBIX YHCEI, CPAaBHECHHWE HATYPaJbHBIX YHCEN C HYJEM.
Cnoco0sb1 cpaBHeHus. OKpyrieHrne HaTypadbHbIX YUCET.

Ciio)keHne HaTypaJIbHbIX YMCEII, CBOMCTBO HYJISI IPU CIOKEHUU. Bpruntanue kak
nencTBre, oOpaTHOE CI0KEHUI0. Y MHOXKEHUE HATYpalbHBIX UKCEI, CBOMCTBA HYJS U
€IUHULIBI TIpU yMHOXKEHUU. J[lenmeHue Kkak [eilcTBUE, OOpaTHOE YMHOXKEHHIO.
KommionenTsl  nmeiicTBUM,  CBs3b  Mexay  HuMHU. [IpoBepka  pesyibraTa
apupmeTnueckoro gAeidctBus. llepemecTuTenbHOE U coueTaTelbHOE CBOWCTBA



(3aKOHBI) CJIOKEHUSI U YMHOXKEHHS, PpACHpPENeIUTeIbHOE CBONCTBO (3aKOH)
YMHOKECHUS.

Ucnonw3oBanue OykB st 0003HAUYEHHS HEM3BECTHOTO KOMIIOHEHTA W 3aluCHU
CBOMCTB apu(pMETUUECKUX TCHUCTBUH.

Jlenurtenu v KpaTHBIE YKUCA, PA3JIOKECHUE HA MHOXKUTENU. [IpocThie U coCTaBHBIE
yucna. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkoM.

CreneHb ¢ HATypaJIbHBIM MOKa3aTesieM. 3aliCh YMCIIa B BUJE CYMMBI pa3psiIHbIX
CJIaraéMbiX.

HucnoBoe BbIpakeHUE. BbluncieHne 3HaUeHUN YUCIIOBBIX BBIPAXEHUH, MOPSI0K
BBITIOJIHEHUS JCHUCTBUM. VCMONb30BaHUE MPHU BBIYUCICHUSX IMEPEMECTUTEIBHOIO U
COUYETATEJIbHOTO CBOWCTB (3aKOHOB) CIIOKEHUS M YMHOXEHUS, PACIPEACIUTEIBHOTO
CBOWCTBAa YMHOXEHHUA.

podu

[IpencraBnenue o ApoOU Kak Criocode 3amucu 4acTu BeIUYUHbI. OOBIKHOBEHHBIC
npobu. [lpaBunbHBIC W HempaBWiIbHBIE JpoOou. CmemranHas ApoOb, MpeACTaBICHUE
CMEIIIaHHOW JAPOOH B BHJIC HEMPABWIBHONU APOOU M BBIJEICHUE IIEJI0M YaCcTH YHUCia U3
HenpaBWIbHONW Jpobu. M300paxkeHue ApoOedt TouykaMM Ha YHUCIOBOW MPSMOIA.
OcHoBHOe cBoiicTBO Jpobu. Cokpamenne apoOeii. IlpuBeneHue apoOu K HOBOMY
3HameHarento. CpaBHEHHE IpoOei.

CnoxxeHue W BbIUMTAaHHE JpoOei. YMHOXXEHHUE U JIeJIeHHuEe IpoOel, B3auMHO
oOpaTHbie 1pobu. HaxoxaeHune yacTy 1einoro U 1ejioro Mo ero 4acTu.

Hlecatnunas 3amuch ApoOei. IlpeacraBieHune necATUYHOW ApoOUM B BHJC
0OBIKHOBEHHOH. M300paskeHne NECATUYHBIX ApOOel TOYKaMU Ha YHCJIOBOW IMPSMOM.
CpaBHeHUE JECATUYHBIX APOOEH.

Apudpmernyeckue ACHCTBUS C  JECATHUHBIMU  ApoOsimu.  OkpyrieHue
JECATUYHBIX IpOOCH.

PenreHue TeKCTOBBIX 32124

Pemenue TekCTOBBIX 3a7a4 apu(PpMETHYECKUM CIIOcOoOOM. PerieHue Jmorudaeckux
3anau. Pemenue 3amau nmepebopoM Bcex BOZMOXKHBIX BapuaHTOB. VMcnonb30BaHue mpu
pElIeHNH 3a7a49 TaOJIHI] U CXEM.

Pemienne 3amau, coxpepkamux 3aBUCUMOCTH, CBA3BIBAIOIIME BEJIIMYMUHBIL:
CKOpPOCTb, BpEMsI, PACCTOSIHUE, LIEHA, KOJINYECTBO, CTOMMOCTh. EMHUIIBI U3MEPEHUS:
Macchl, 00bEMa, LEHbI, PACCTOSIHUS, BPEMEHH, CKOpPOCTH. CBS3b MEXAY €IMHUIAMU
M3MEPEHUS KaX0M BEIIMYNHBI.

Pemenne oCHOBHBIX 33249 Ha JpOOH.

[IpencraBienne qaHHBIX B BHJIE€ TAOJIHII, CTOIOUYATHIX JUATPAMM.

HarasigHasi reomerpust

Harnsnaeie npencraBnenus o gurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jy4, yroJi, JIOMaHasi, MHOTOYTI'OJIbHUK, OKPY>KHOCTb, Kpyr. Yroiu. [Ipsamoi, ocTpsli,
TYIIOM U pa3BEPHYTHIN YTJIbI.

JlniHa oTpe3ka, METPUUYECKHE €AWHMIBI JJIUHBL J[TMHA JTOMaHOW, MEpUMETP
MHOTOYyTOJIbHUKA. MI3MepeHne 1 MOCTPOEHHE YII0B C HOMOIIBIO TPAHCIIOPTHUPA.

Harnsgueie mnpencraBieHuss O (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK,
MPSIMOYTOJILHUK, KBaAPAT, TPEYTOJIbHUK, O PABEHCTBE (PUryp.



N3o00paxxenne ¢uryp, B TOM uMcie Ha kieryatod Oymare. Iloctpoenue
KOH(Urypauid U3 4YacTell MNpsiMOil, OKPY>KHOCTH HAa HEJIMHOBAHHOM W KJIETYAaTON
Oymare. VMcnonp30BaHue CBOMCTB CTOPOH U YIJIOB NPSIMOYTOJIbHUKA, KBAApaTa.

[Inomane NOpsAMOYroJbHMKAa W MHOTOYTOJBHHKOB, COCTAaBIEHHBIX W3
NpsIMOYT'OJIbBHUKOB, B TOM uucie (uryp, u300paxEHHbIX Ha KJIeT4yaTol Oymare.
EnnnHuibl namepeHus miomaiun.

Harnansele npeacTtaBieHuss O MPOCTPAHCTBEHHBIX (QUIypax: MPsIMOYTOJbHBIN
rapa’juieIeIumnen, KyO, MHOT'OIPaHHUKH. N3o6paxenue MPOCTEUIINX
MHOTOrpaHHUKOB. Pa3BépTku ky0a wu mnapamienenunena. Cosnanue Mopenen
MHOTOI'PaHHUKOB (U3 OyMaru, NpOBOJIOKH, IJIACTHIIMHA U JPYTUX MATEPUATIOB).

O0BEM NpAMOYTOIBLHOTO Mapasuienenuneaa, kyoa. Equnuisl usmepenus oobEma.

6 KIIACC

HartypaabHblie yucia

ApudmeTrnyeckue JEHCTBHS € MHOTO3HAYHBIMU HATypaJbHBIMM YHCIIAMH.
YuciioBbie BBIPAXKEHUS, MOPSIOK JICHCTBHI, MCTIOIb30BaHHEe CKOOOK. Vcronmb3oBaHue
NPH BBIYHUCICHUSAX IEPEMECTUTEIBHOTO W COYETATECIbHOTO CBOWCTB CJIOXKEHUS U
YMHOKEHHS, pacipeIesIuTeIbHOTO CBOMCTBA yMHOKEHUs. OKpYIJICHHE HaTypalbHBIX
YHCell.

JlenuTenu W KpaTHBIC 4uWcClia, HaWMOOJBIIUN OOIIMN JEIUTEeNh U HaWMEHBIIEe
ob1mree kpaTHoe. JlemMMOoCcTh CyMMBI U TIpOU3BeIcHUs. JlejeHrne ¢ OCTaTKOM.

Apodu

OObIKHOBEHHas1 JpoOb, OCHOBHOE CBOMCTBO [JpoOM, COKpalieHue apoOei.
CpaBHeHue u ymnopsjpouuBaHue apoOeil. PemeHune 3amad Ha HaXOXKJICHHE YacTH OT
IEeJOro H IeJoro Mo ero 4vactd. J[poOHoe dYuciao Kak pe3ysibTaT JeJeHUS.
[IpencraBnenne necATHYHON APOOM B BHJE OOBIKHOBEHHOW JPOOM M BO3MOXKHOCTH
IpeACTaBICHUs OOBIKHOBEHHOW NpoOM B BUJE JeCATHYHOU. JlecaTuuHble ApoOU U
MeTpudecKas cucreMa mep. ApudpMeTHdecKrue TEUCTBUS U YHCIIOBBIC BBIPAKCHUS C
OOBIKHOBEHHBIMU U JIECATHYHBIMU JIPOOSIMHU.

Otnomenue. [leneHne B JaHHOM OTHONIICHWH. Macmrabd, MponopIws.
[IpumeHenne mponopuuMi Npy peuIeHUH 3a1a4.

[TonssTe mporieHTa. BhIyucieHne MpoIreHTa OT BEJIMYMHBI U BEIUYUHBI 1O €&
MPOIICHTY. BbIpa’keHWEe MNPOIEHTOB ICCATHYHBIMH JapoOsMu. Pemienwe 3amad Ha
MPOIICHTHI. BhIpa’keHre OTHOMICHHS BEJIUYUH B IPOICHTAX.

IMonoxuTeIbHBIE M OTPUIIATEIbHBIE YHCIA

[TomoxxutenbHple W oOTpuLATENbHBIE 4Yucia. Llensie uyumcma. Mopaynbs uyucia,
reOMETpUYECKass HWHTEpIpeTanus MOy duciaa. FM3oOpakeHwme 4Yucen Ha
KOOPAWHATHOM  MPAMOM. Yucnosble IIPOMEXKYTKH. CpaBHeHnue YyuCel.
ApudMeTHIeCKHe TEHCTBUS C MOJOKHUTESIBHBIMU U OTPHUIIATSIIBHBIMHU YHCIIAMHU.

[IpssMoyTONbHAs CcHCTEMa KOOPJIMHAT Ha IUIOCKOCTH. KoopaWHAaThl TOYKH Ha
IJIOCKOCTH, abcmucca m opauHata. IlocTpoeHue Todek M GUTyp Ha KOOPAWHATHOM
IJIOCKOCTH.

BykBeHHbIe BbIpaKeHUsI



[Ipumenenue OyKB ISl 3alIMCH MATEMAaTUUYECKUX BBIPAXKEHUN M MPEIJIOKECHUH.
CpolictBa apupmMeTHyeckux JAeCTBUH. bByKBEHHbIE BBIPAKEHUS W YHUCIIOBbIE
IIOJCTAHOBKU. DyKBEHHBIE pPABEHCTBA, HAXOXJACHUE HEU3BECTHOTO KOMIIOHEHTA.
®opmyiibl, GopMyIlibl MEPUMETPa W IUIOWAAM MPSIMOYTOJIbHHUKA, KBajpaTa, o0bEma
napajuienenunena u Kyoa.

Pemenne TekcTOBBIX 32124

Pemenue TeKCTOBBIX 3aja4 apu(PMETUYECKUM CIocoOOM. PerieHue noruyeckux
3aay. Pemenue 3a1a4 nepedopoM BceX BOZMOKHBIX BApUAHTOB.

Pemienne 3amau, conaepKalmuMx 3aBUCUMOCTH, CBSI3BIBAIOLIIMX  BEJIUYUHBI:
CKOPOCTb, BpPEMS, PACCTOSHUE, LIEHA, KOJIUYECTBO, CTOUMOCTb, ITPOU3BOJUTEIBHOCTD,
Bpemsi, 00bE€M paboThl. ENMHMIIBI M3MEpEeHHus: Macchl, CTOMMOCTH, PACCTOSHMS,
BPEMEHH, CKOPOCTU. CBA3b MEKY €AUHULIAMH U3MEPEHUS KAXK/I0M BEJINYMHBI.

Pewmenne 3amay, CBA3aHHBIX C OTHOLIEHHWEM, IPOMOPUMOHATBHOCTBIO BEIWYMH,
IPOLIEHTaMU; PEIIeHNEe OCHOBHBIX 3a/1a4y Ha APOOU U MPOLICHTHI.

Onenka W TpUKUAKA, OKpyrieHue pesyiabrata. CocTaBieHHe OyKBEHHBIX
BBIPAXKEHUH T10 YCIOBHIO 3a1a4H.

[IpencraBienne nOaHHBIX C TOMONIbI0 Tadnaul u auarpamm. CronOuaTbie
JIarpaMMbl: YTEHUE U TOCTpOoeHUE. UTEHHE KPYTOBBIX AUArpaMM.

Harusanas reomerpust

Harnsanseie npencraBienus o purypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K,
Jy4, yTroJj, JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOIbHUK, TPEYTOJbHHUK, OKPYKHOCTb,
KpYT.

B3anMHOE pacronokeHue AByX NPsIMbIX HA IJIOCKOCTH, NapajlielIbHbIE TPSIMBIE,
NEPNEHAUKYJISIpHbIE OpsiMble. 3MepeHne paccTOsAHMl: MEXAY ABYMsS TOYKAMH, OT
TOYKH JI0 MPSIMOM, JIMHA MapIIpyTa Ha KBAaJIPATHOM CETKE.

N3mepeHne © TMOCTPOEHHE YIJOB C TOMOIIBIO TpaHCIOpTUpa. Buus
TPEYTrOJIbHUKOB: OCTPOYTOJIbHBIM, NPSIMOYTOJILHBI, TYIOYTOJIbHBIN,
paBHOOEIPEHHBIH, PaBHOCTOPOHHHI. YeTbIpE€XYTOJIbHUK, MIPUMEPHI
YETBIPEXYTOIBHUKOB. [IpAMOYTOIBHUK, KBaApaT: HMCHOJb30BAHHE CBOWMCTB CTOPOH,
yraoB, nuaronaneii. M3o0paxeHne reoMeTpudeckux (Gpuryp Ha HETUHOBaHHOW Oymare
C WCIOJIb30BAaHUEM LIUPKYJS, JUHEWKH, YTrOJbHHKA, TpaHcnoptupa. [loctpoenus Ha
KJIeTYaTol Oymare.

[lepumeTtp mHOTOyronpHMKA. [loHSATHE TIIOMAAN DUTYPHI, €AUHUIBI U3MEPEHUS
mwiomanu. [Ipubamxénnoe namepeHue miomaau Guryp, B TOM 4UCiIe Ha KBaJApaTHOU
cetke. [IpubnmxEHHOe n3MepeHne IITMHbBI OKPY>KHOCTH, IJIOIIAAN KpYra.

CummMmeTpusi: IeHTpalibHAsl, OCeBas U 3€pKalibHasi CHAMMETPUHU.

[TocTpoeHue CUMMETPUIHBIX PUTYD.

Harnsnaeie mpeacTaBieHus 0 TMPOCTPAHCTBEHHBIX (UTypax: Mapajuielenumnes,
Ky0, mpu3Ma, mNUpaMHaa, KOHYC, UMIUHAp, map u cdepa. HM3o0paxeHue
npocTpaHCcTBEeHHbIX ¢uryp. I[Ipumepsl pa3BEPTOK MHOTOTPAHHUKOB, IMWIMHApPA H
konyca. Co3gaHue Mojielield MPOCTPAaHCTBEHHBIX (Guryp (u3 Oymaru, MpPOBOJIOKH,
IJIACTUJIMHA U JPYTUX MaTEepUasoB).

[Tonstue o0BEéMa, enuHUIBI H3MepeHUs o00béma. OO0BEM MOPIMOYTOJIBHOTO
napajuienenuneaa, Kyoa.



Cooeporcanue yueonozo Kypca padoueii npozpammul

AJI'EBPA
7 KIIACC

Yucaa v BbIYMCICHUS

Hpobu OOBIKHOBEHHBIE M JAECATHYHBIE, IEpPEX0J OT OAHOW (OPMBI 3amucu
npobeit  k apyroil. IloHaTue palMoHANBHOTO 4YHCIA, 3alUCh, CpPaBHEHUE,
yOOpSIOYMBAHUE  pallMOHAIBHBIX  4uceld.  Apudmeruyeckue  JIEUCTBUS  C
palMoOHANIBHBIMU YuciIaMu. PemieHue 3amgady W3 peanbHOW MPAaKTUKUM HA YacTd, Ha
Tpo0Hu.

CreneHr ¢ HaTypaJdbHBIM TIOKa3aTeJeM: OIpeaeseHrue, Mpeoopa3oBaHue
BBIPOXKCHUH HA OCHOBE OIpEEeICHUs, 3aMuch OOJbIIUX yucen. [IpoueHThl, 3amuch
IPOIICHTOB B BHjE JIpoOW W ApoOM B BHJE MPOIECHTOB. TPy OCHOBHBIC 3aJa4M Ha
MPOIEHTHI, PELICHUE 3a/1a4 U3 PEATHHON MPAKTUKH.

[IprMeHeHne NPU3HAKOB JICIUMOCTH, Pa3JIOKEHNE HA MHOKHUTEIN HATYpaIbHbBIX
YHUCEeN.

PeanbHple  3aBucMMOCTH, B TOM  4YuCJIe  mpsaMas W oOpaTHas
IPOMOPLIUOHATBHOCTH.

AJuireOpanyeckue BbIpasKeHU

[lepeMeHHbIE, YMCIOBOE 3HAUEHHE BBIPAXKEHUS C MEepeMeHHOW. JlomycTumbie
3Ha4YeHUs] NepeMeHHbIX. [IpelncraBieHre 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHJIE
dopmynbl. Beruncnenus no ¢opmynam. IlpeoOpa3oBanne OyKBEHHBIX BBIPAKEHUM,
TOKJIECTBEHHO PaBHBIC BHIPAXKCHUS, TIPaBUIIa MPE0OpPa30BaHMsI CYMM U NMPOU3BEICHUN,
IpaBUJIa PACKPBITHS CKOOOK U MPUBEJEHUS MOJOOHBIX CIaraeMbIX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowrneHsl U MHOrowieHsl. CreneHb MHorowieHa. CliokeHue, BBIYHUTaHHUE,
YMHOKEHUE MHOTOUJIEHOB. DOpPMYIIbI COKPAIIEHHOTO YMHOKEHHS: KBaJpaT CyMMbI U
KBajgpar paszHoctd. dopMmyna pa3HOCTH KBaApaToB. Pa3iokeHWEe MHOrOWICHOB Ha
MHOKUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUe, KOpeHb YypaBHEHHWs, TMpaBuia MpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOM NEPEMEHHOM, YHMCIO KOPHEW JIMHEWUHOTO
YpaBHEHHUSI, pellIeHHE JIMHEHUHBIX ypaBHEHHUU. COCTaBIE€HUE YpaBHEHHUU MO YCJIOBHIO
3aga4u. Penienne TeKCTOBBIX 3a4a4 C MTOMOLIBI0 YPABHEHUM.

JIuneliHoe ypaBHEHHUE C JBYMs MEPEMEHHBIMU M ero rpaduk. Cucrtema IBYX
JVMHEMHBIX YpPaBHEHHN C JByMs IEpeMEHHBIMU. PemeHne cucrteM ypaBHEHUM
crocoOOM MoACTaHOBKU. [IprMepsl pernieHus TEKCTOBBIX 3a7a4 C MOMOIIBI0 CHCTEM
YPaBHEHHM.

DyHKIUN

Koopaunata Ttoukn Ha mpsmoil. UHCIOBBIE NMPOMEKYTKU. PaccTrosiHne mexay
JIBYMsSI TOUKaMU KOOPAWHATHOMN MPSMOIL.



[IpssmoyronbHas cucteMa koopauHat, ocu Ox u Oy. Abcuucca u opAuHATa TOUYKU
Ha KOOpAMHATHOW miockocTh. [Ipumepsl rpadukos, 3amanHbix (Gopmynamu. YteHue
rpadukoB peanbHbIx 3aBucuMocTell. [lonatue ¢pynkuuu. I'papuk pynknuu. CoiicTBa
Gyukuuii. Jluneitnas ¢pynkuus, e€ rpaduk. ['paduk pynkmum y = |X|. ['padudeckoe
peLIeHNE TUHEUHBIX YPABHEHUM U CUCTEM JIMHEUHBIX YPaBHEHUI.
8 KUIACC

Yuca v BbIYMCICHUS

KBagparueiii kopenb u3 uucina. IloHstue 00 wuppalMOHATIBHOM YHUCIE.
JlecaTuuHble TPUONMKEHUST HppalMoHalbHbIX uyucend. CBoicTBa apuMeTHYECKUX
KBaQIPaTHBIX KOPHEW M UX MPUMEHEHHE K MPeoOpPa30BAHUIO YHUCIOBBIX BhIPAKEHUN U
BBIUHUCJIEHUSM. J|eliCTBUTENIBHBIE YHCIIA.

Crenens ¢ 1enpIM nokaszaTesneM u €€ cporictBa. CTaHIapTHas 3aIllUCh YNCIA.

Anrebpanueckue BrIpakKeHUIAJreOpandeckne BbIpaskeHUs

KBanparthslil Tp€XUuiieH, pa3noKeHUe KBaAPaTHOIO TPEXUJICHA HA MHOKUTEH.

AnrebGpanudeckass apoOb. (OCHOBHOE CBOMCTBO  alreOpanyeckod  Japoowu.
CnoxxeHue, BBIYMTAHUE, YMHOXEHHUE, JIEJICHHE  alreOpanyeckux  Apooeil.
PanrionanbHbIe BRIpAXKEHHS U UX TIPeoOpa3OBaHUE.

YpaBHEHHUs U HEpABEHCTBAY paBHEHHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, GopMylia KOpHEH KBaJapaTHOrO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHUI, CBOAAIIMXCS K JIMHEUHBIM U KBaApaTHbIM. [Ipocreimume
JIpOOHO-paIlMOHANIBHBIE YPABHEHHUS.

I'paduueckass uHTEpHpeTalvsi ypaBHEHUH C JIByMsI NEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPABHEHUM C JBYMsS IIEPEMEHHBIMHU. lIpumepbl pemeHus Ccucrem
HEJIMHENUHBIX YPABHEHUN C IBYMS EPEMEHHBIMU.

Pemienre TeKCTOBBIX 3a1a4 aareOpandeckuM CriocoOoM.

HuciioBele HEpaBEHCTBA M UX CBOMCTBA. HepaBEeHCTBO C OAHOW MEPEMEHHOM.
PaBHOCUMIIBHOCTh HEpABEHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM MEPEMEHHOM.
CucTembl JINHEITHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM.

OyHKINMPYHKIUA

[Tonstue dbynkuun. OOIACTh OMpENEICHUS U MHOXKECTBO 3HAYCHUN (PYHKIUU.
CriocoOsbI 3amanus QyHKIINMA.

I'padux dyaxkmum. Yrtenme cBoiictB QyHkmuu mo e€ rpaduxy. IIpumepsr
rpadukoB GYHKIIHNA, OTPAXKAIONUX peaTbHbIE MPOIECCHI.

@OYHKIHUHM, ONHUCHIBAIOIIME TPSAIMYHO W OOpaTHYH MPONOPLHMOHAIBHBIC
3aBrcHMocCTH, uX rpadukn. yukuun Y = X2, y = x3, y = VX, y=|x|. ['paduueckoe
pElIEHUE YPABHEHUIN U CUCTEM YPABHECHUU.

9 KIIACC

Yuciia 1 BLIYUCIEHUS
PaI_II/IOHaJ'IBHBIe 4qucCiia, HPppalOHAJIBbHBIC 4YHCIId, KOHCYHLIC H OECKOHCUYHbBIC
ACCATHYHBIC I[pO6I/I. MHO%€eCTBO HGIZCTBHTGJIBHLIX YHUCCII, I[GP'ICTBHTCHLHBIG quciia KakK



OECKOHEYHbIE JAECSATHYHbIE ApoOH. B3anMHO OAHO3HAYHOE COOTBETCTBHE MEXY
MHOKECTBOM JI€HCTBUTEIBHBIX YUCEII U KOOPIUHATHOMN MPSIMOM.

CpaBHEHHE  JCHCTBUTENbHBIX  4uCel, apu(METUYEeCKHe  JCHCTBUS  C
JNEUCTBUTEIIBHBIMU YHCIIAMMU.

Pa3mepsl OOBEKTOB OKpY)KalOIIEro MHpa, JJIATEIbHOCTh MPOIECCOB B
OKpPY’KaroIIEM MHpE.

[TpubnuxénHoe 3HaYEHUE BEJIMYMHBI, TOYHOCTH MpuOmmKeHus. OKpyrieHue
yucen. [Ipuknaka u oieHKa pe3yJbTaTOB BEIYUCICHHI.

YpaBHeHUsA ¥ HEPABEHCTBA

JIuneiinoe ypaBHeHue. PenieHne ypaBHEHUH, CBOASAIMXCS K JIUHEUHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMH, CBOJSAIIUXCSA K KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. IIpuMepbl pelleHUsT ypaBHEHUW TpPEeTbEed U UYETBEPTOMU
CTEINEHEN pa3I0KEHUEM Ha MHOXKUTEIH.

Pemenue apoOHO-pallMOHANIBHBIX YypaBHEHUH. PerneHue TEKCTOBBIX 3ajay
anredpanvyeckiuM METOJIOM.

VYpaBHeHue C ABYMsI MEpEeMEHHbIMU W ero rpaduk. PemeHue cuctem IBYyX
JIMHEMHBIX YpaBHEHUW C NByMsl NIEPEMEHHBIMU. PellleHne cucTteM ABYX ypaBHEHUU,
OJIHO U3 KOTOpPHIX JIMHEWHOe, a Jpyroe — BTopoil crenenu. ['paduueckas
UHTEpIIpETalrs CUCTEMbl YPAaBHEHUH C IByMS IEPEMEHHBIMHU.

Pemienue TeKCTOBBIX 3a/1a4 anredpaniyeckuM CriocoOoM.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHEHHBIX HEPABEHCTB C OJHOM IiepeMeHHOW. Pemienue cucrem
JVMHEMHBIX HEPAaBEHCTB € OJHOM IiepeMeHHOM. KBajaparHele HepaBeHCTBA.
I'paduueckass wuHTEpHpeTalysi HEPABEHCTB U CUCTEM HEPABEHCTB C JABYMS
IIEPEMEHHBIMH.

OyHKIMM PYHKIUA

Ksampatnunas ¢yskums, e€ rpaduk u cBoiictBa. Ilapabona, koopauHATHI
BEPIIMHBI TapabOoJIbl, OCb CHMMETPHUH TTapadoIbl.

Ipaduxu byskmmii: y = kx, y = kx + b, y = kix, y = x3, y =Vx, y = |x| , u ux
CBOMCTBA.

Hucnosble rocienoBaTeapHoCTH Y NCa0BbIEe 10CJIeI0BATEIbHOCTH U
nporpeccuu

[loHsTHE 4YMCIIOBOM TMOCIENOBATENBHOCTUA. 3aJaHUE IMOCIEAOBATEIBHOCTH
peKyppeHTHO# dopMynon u hopmyIoi N-To YieHa.

Apudmernyeckas W TeoMeTpuyeckas mporpeccur. DopmMynbl N-TO dIeHa
apuPMETHIECKON U TEOMETPUUECKON TIPOTPECCHI, CYMMBI TIEPBHIX N YJICHOB.

N300paxkeHne YieHOB apuPMETHYECKONM ¥ TEOMETPHUYECKOW MpOrpeccuit
TOYKAaMM Ha KOOPJMHATHOM IIJIOCKOCTH. JIMHEWHBIA W SKCIIOHEHIIMAJIbHBIA POCT.
CI10%kHbBIE€ NPOLICHTHI.

Cooepircanue yueonozo Kypca padoueii npozpammol

I'EOMETPUA
7 KIIACC



Havanbneie monsatus reomerpuu. Touka, mpsiMmas, OTpE30K, Jyd. Yroia. Buusl
yriioB. BeprukanbHble U CMEXHBIE yrubl. buccekrpuca yria. Jlomanas,
MHOTI'OYIoJIbHUK. IlapaniensHOCTh U NEepIEeHAUKYIAPHOCTD IPSAMBIX.

Cummetrpuunbie ¢urypsl. OCHOBHbIE CBOMCTBA OCeBOM cumMmeTpuu. [Ipumeps
CUMMETPHUHU B OKPYXKAIOIIEM MUDPE.

OCHOBHBIE TIOCTPOECHUS C IIOMOIIBIO LHMPKYJId M JUHEWKU. TpeyronbHUK.
BricoTa, Mennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIN M pPaBHOCTOPOHHUM  TpeyroibHukU.  HepaBeHCTBO
TPEyroJIbHUKA.

CBolicTBa M MpU3HAKKW PaBHOOENPEHHOTO TpeyroJjibHuka. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBoiicTBa M NPU3HAKK NApaJUIENbHBIX NpsAMbIX. CyMMma YrjoB TpPEYyroJIbHUKA.
Breuinue yribl TpeyrojibHUKa.

[IpsMoyronbHblld  TpeyrodbHUK. CBONCTBO  MeAMaHbl  MOPSIMOYTOJIBHOTO
TPEyrojibHUKa, NPOBEAEHHOW K TrunoreHyse. lIpu3Haku paBeHCTBa IPSAMOYIOJBHBIX
TPEYTrONbHUKOB. IIpsIMOYTOIbHBIN TPEYroJbHUK € YoM B 30°.

HepaBeHncTBa B reoMerpuu: HEPABEHCTBO TPEYrOJIbHHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, Teopema ©O OosblieM Yyriie u OoJdblled CTOPOHE TPEYroJIbHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

I'eomerpuueckoe  MecTo  TOYeK. buccekrpuca yriia U CepeaUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy’>XHOCTb M KpYTI, XOpAa U JUaMeTp, UX CBOMCTBA. B3anMHOE pacnosoxeHue
OKpYXHOCTH UM mpsMoil. KacarempHas M cekymas K OKpPYXKHOCTH. OKpY>KHOCTB,
BIIMCAHHAsA B yroJl. BiucanHas v onyMcaHHasi OKPYXKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yerbipéxyronpauku. I[lapannemorpamMmm, e€ro mnpu3Haku U CBOWCTBA. YacTHbIE
Clly4au TapajjieorpaMMoB (TpsIMOYTOJBHUK, pOMO, KBaapar), WX MPHU3HAKH U
cBoiictBa. Tpamemusi, paBHOOOKass Tpamernusi, €€ CBOWCTBA U  IPHU3HAKH.
[IpssmoyronpHas Tpamneuus.

Meton ynBoeHuss menuansl. LleHTpanbHas cummerpus. Teopema @aneca u
TEOpEMA O MPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKa.

[Tomobue TpeyrompHUKOB, KodPduimeHnt mnoxodus. I[lpuzHaku momOOUS
TPEyroibHUKOB. [IpuMeHenre no1o0us npu peuieHuy NPakTHIEeCKUX 3a/1au.

CpoiicTBa Tmomaneii reomerpuueckux ¢uryp. DopMmyisl IS IOMATA
TPEeYroJibHUKA, TapauienorpamMma, pomba u Ttpamenuu. OTHOIICHHWE TIUIOIIAIeH
oA0OHBIX QUTYP.

Brruncnenvne mnmomaned TPEYroJbHUKOB W MHOTOYIOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenne Tteopembl Iludaropa mnpu peuieHUu
MPAKTUYECKUX 3a7a4.



CuHyC, KOCHMHYC, TaHI€HC OCTPOTO Yyrja HpsAMOYTOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO. TpuroHomerpuieckue GyHKIIMU YIIIOB B
30, 45 u 60°.

Brniucannble U UEHTpPANIbHBIE YIJIBI, YTOJI MEXAY KacaTeJbHOM M XOPAOM. YTIIbI
MEXIY XOpJaMHh U CEKylIMMU. BrIucaHHbIE W ONUCAHHBIE YETBIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxxenue AByX OKpyxHocTed. Kacanue oxpyxkHocteir. OOmiue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.

9 KITIACC

Cunyc, kocunyc, Tanresc yrios ot 0 go 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
TOX1€CTBO. DPOPMYIIbI IPUBEACHUS.

Pewenne TpeyronbHuUKoOB. Teopema KOCHMHYCOB M T€OpeEMa CUHYCOB. Pemienue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOue cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 MPOU3BENEHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEIAECHUN OTPE3KOB
CEKYLIMX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

BexTop, niuHa (MOJyJib) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, IPOTUBOIIOIO0KHO
HaIlpaBJICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALUU
HaJ BEKTOpaMu. Pa3noxeHue BeKTOpa IO JABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatel Bektopa. CKalsipHOE MPOU3BEACHUE BEKTOPOB, NPUMEHEHHE IS
HAXOKJICHHSI JJIUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI Ha IJIOCKOCTU. YPAaBHEHUS MPSAMOU M OKPYKHOCTH B
KOOpJIMHATaX, IEPEeCEeUEHNUE OKPYKHOCTEH M MpAMBIX. METoI KOOpAMHAT U €ro
IPUMEHEHHE.

[IpaBriibHBIE MHOTOYTOJIBHUKHU. [[mrHA OKpykHOCTU. ['pamycHas m paguaHHas
Mepa yria, BBIYUCIEHUE JJIMH OyT OKpykHOocTel. [lmomans Kpyra, CeKTopa, CerMeHTa.

JIBUKEHUST TJIOCKOCTH W BHYTPEHHUE CHMMETpUH GuUryp (d1eMeHTapHbIe
npeacrasienus). [lapamnensHeiii nepeHoc. IToBopoT.

(DOprl U memsl KonmpoJis:

Texymuit u utorossid. [IpoBoauTcst B opMe KOHTPOIBHBIX paboT, paccyuTaHHbIX Ha 40
MUHYT, TECTOB M CAMOCTOSTENbHBIX paboT Ha 15 — 20 muHyT ¢ auddepeHInpOBaHHBIM
OIICHUBAHHEM.

Texyiuit KOHTPOJIb MPOBOJUTCS C IIENIbIO TPOBEPKU YCBOSHHS M3y4aeMOI0 U MPOBEPSEMOTO
MPOrpaMMHOTO MaTepuaia; COoJepKaHUe OIMPEACISIOTCS yYUTENeM C Y4EeTOM CTENEHHU CIIOKHOCTH
M3y4aeMoro MaTepuaia, a TakkKe 0COOEHHOCTeH 00yJarouxcs Kiacca.

HTtoroBbie KOHTPOJBHBIE Pa0OTHI MPOBOAATCA: MOCIE U3yYeHHs] Haubojee 3HAYMMBIX TeM

MPOrpaMMBbI, B KOHIIE y4eOHON YeTBEPTH.



Temamuueckuii naaun padoueit npozpammol

KommuaectBo yq€6HI)IX 4aCoB

n3 HUX, B COOTBCTCTBHU CO

Ne criermpUKOoi peaMerTa, Kypea:
é);;i HaumeHoBaHMe pa3ieyioB u TeM Boero | Kontp. Howmep TpakTiy.
o pador | IPOE ﬂa60§aT0p
HbIC
Mamemamuxka 5 knacc
1 [oBTOpenue 5 1 5
2 HatypasbHble yncia 1 HIKaibl 18 1 23
3 CrnoxeHue ¥ BBIUNTaHNE HATypalbHBIX YUCENT 22 2 3345
4 YMHOKEHHUE U JIeSIeHnEe HATYPaIbHBIX YHCET 24 2 57 n 69
5 [Tnouranu n 00BEMBI 12 1 81
6 OOBIKHOBEHHBIE IPOOH 23 2 93 u 104
7 CnoXeHue ¥ BBIUUTAHUE NECITHIHBIX APOOCH 14 1 118
8 YMHOXEHHUE U ACTICHUE ASCATHYHBIX Ipo0eit 24 2 127 n 142
9 WHCTpyMEeHTSBI 17151 BBIYUCIICHUH U M3MEPEHHUI 19 2 150 u 161
10 | HUroroBoe noBTopeHue 9 1 174
HTOIo 170 15
Mamemamuxa 6 knacc
1 [ToBTOpeHue 5 1 5
2 JenumMocTh gucen 20 1 25
3 CroxeHne U BeIYUTaHUE JpoOeli ¢ pa3HbIMU 3HAMEHATEISIMU 22 2 40 u 47
4 YMHOKEHHUE U JiefieHne OOBIKHOBEHHBIX JApo0eit 32 3 62,70,79
5 OTHOIICHUS U TPOIIOPIHU 18 2 91,98
6 [MonoxutenbHbIe U OTPULIATENBHBIC YHCIIA 13 1 111
7 CrnoxeHue 1 BEIYUTAHUE TTOJIOKUTEIBHBIX U OTPUIATEIBHBIX YHCEI 11 1 122
8 YMHOKEHHUE U JISNICHUE TTOJI0KUTEIbHBIX M OTPUIIATETIBHBIX YHCEI 9 1 131
9 Pemienue ypaBHeHHi 16 1 146
10 KoopauHate! Ha MI0CKOCTH 11 1 157
11 IoBropenue. Perienue 3a1a4. 13 1 173
HTOIro 170 15
Anzebpa 7 knacc
1 BoipaxkeHusi, TOXXI€CTBa, ypaBHEHUS 22 3 4,10, 22
2 OyHKIHH 11 1 33
3 CreneHb ¢ HATYpaJIbHBIM IOKa3aTeNIeM 11 1 44




MHuoro4ieHsI 17 2 54, 61
@DopMyIbl COKPAIIEHHOTO YMHOXKEHUS 19 2 73, 80
CucreMbl TMHEHHBIX YpaBHEHUN 16 1 96
IToBTOpEHUE 6 1 101
Huroro 102 11

Teomempusa 7 knacc
HauanbHble reoMeTpHUUeCcKUE CBEACHUS 11 1 10
TpeyronpHUKH 18 1 28
[TapannensHble npsiMble 13 1 41
COOTHOIIEHUS] MEXAY CTOPOHAMH U yrilaMH TPEeYroJIbHUKA 20 2 49, 61
[oBTOpenue 6 0
Hroro 68 5

Anzebpa 8 knacc

ParroHanbpHbIC Apo0H 25 3 3,14,25
KBanpaTHble KOpHU 19 2 36, 44
KBanpartHble ypaBHEeHHs 21 2 55, 65
Hepagsencrsa 20 2 74, 85
CreneHb ¢ LeNbIM [I0Ka3aTeaeM 11 1 92
[oBToOpenue 6 1 102
HTOIro 102 11

Teomempusa 8 knacc
YeTsIpexyroabHUKH 15 1 15
[Tnomans 14 1 29
[TomoOHbIE TPEYyroIbHUKH 19 2 37,48
OKpy»X)HOCTh 17 1 65
Pemenue 3amau 3
HTOIro 68 5

Anezebpa 9 knacc

KBanpatuunast GyHKIms 22 2 10, 22
YpaBHEHHs U HEPABEHCTBA C OJIHOM MEPEMEHHOMN 14 1 36
VYpaBHEHMs U HEPABEHCTBA C JBYMs IEPEMEHHBIMU 17 1 53
Apupmerngeckast 1 reOMeTpHUIecKast MpOrpeccust 15 2 61, 68
OJeMeHTHl KOMOMHATOPHUKY M TEOPUH BEPOSATHOCTEH 13 1 81
IToBTOpEHue 21 1 100




HurToro 102

T'eomempusn 9 knacc
Bexropsl 7
Merton koopaAUHAT 10 17
CooTHOlIEHNS MEXIy CTOPOHAMH M  YIJIaMH  TpeyrojbHuka.| 11 27
CkaisipHOe IPOU3BE/ICHE BEKTOPOB
Huuna okpyxHoctu. [Tnomans kpyra 12 39
JBrkenue 9 49
HauanbeHble cBeieHNS U3 CTEPEOMETPHU 8
Hrorosoe moBTopeHue 11 66
Hurtroro 68
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