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|. [TosicHuTEAbHASA 3ANIUCKA

Pabouast mporpamMma o Maremaruke pa3zpaboTaHa Ha OCHOBAaHUHU CIEIYIOIIMX
HOPMAaTUBHBIX TOKYMEHTOB:
®denepanabHblil TOCYIapCTBEHHBIN 00pa30BaTENIbHbIA CTAHJAPT OCHOBHOI'O OOLIETO

oOpa3oBaHus (YTBEpKIEH NpHKa3oM MUHHCTEPCTBA 0Opa30BaHHS W HAyKH OT
17.12.2010 Ne1897),
OOIT OO0 MBOY IlIkomna Ne 59 1. 0. Camapa,

nporpamma Juist OY Maremaruka. 5—6 kiaccsl. Anredpa. 7—9 xiaccsl : paboune
nporpammbl K JuHusM YMK I. K. Mypasuna, O. B. MypaBuHo#i : y4yeOHO-
Meroaunueckoe nocodue / O. B. Mypasuna. — M. : Jlpoda, 2017

nporpamma i OV I'eomerpust 7-9 knaccel. JI.C. Aranacsan, B.®. byrty3oBa. M.:
ITpocgemienne,2013

Y4eOHUKH:

Mypasun ' K., Mypasuna O.B. Martematuka 5 kmacc. M.:[Ipoda, 2017

Mypasun ' K., Mypasuna O.B. Martematuka 6 kinacc. M.:[Ipoda, 2017

Mypasun I'.K., MypaBun K.C., MypaBuna O.B. Anredpa.7 kmacc. M.:llpoda,
2017

Mypasun I'.K., MypaBun K.C., MypaBuna O.B. Anreopa.8 kmacc. M.:[lpoda,
2017

Mypasun I'.K., MypaBun K.C., MypaBuna O.B. Anreopa.9 kmacc. M.:[lpoda,
2017

JI.C. Aranacsn, B.®. byry3oB, C.b.Kagomuen, O.I'Ilo3nsx, WN.M.FOnuna.
['eometpus 7-9 xnaccel. M.: [Ipocsemenue. 2016.

OO0mas xapakrepucTuka y4eOHOro npeamera.
Maremarnueckoe oOpa3oBaHHE B OCHOBHOM IIIKOJIE CKJIAJILIBACTCS U3
CJIETYIOIINX CONEPKATEIbHBIX KOMITOHEHTOB (TOYHBIC Ha3BaHUS OJIOKOB):
apugpmemuxa; anzeopa; 2eomempus; 3NeMeHmvl KOMOUHAMOPUKU, MEOPUU
eepoamuocmeil, CMAMUCMUKU U J102UKU. DTH COIEPKATEIIbHbIE KOMIIOHEHTHI,
Pa3BUBASICh HA MPOTSHKEHUH BCEX JIET 00yUEHHUsI, €CTECTBEHHBIM 00pa3oM
MeperyIeTaloTCsl U B3aUMOCHCTBYIOT B YUEOHBIX KypCax.
Henu:

OBnasieHue CUCTEMON MaTeMaTUYECKUX 3HAHUM U YMEHU I, HEOOXOAUMBIX ISt

MIPYMEHEHUS B MPAKTUYECKON JEATEIbHOCTH, U3YUYECHUSI CMEXHBIX TUCLIUTIINH,
POAOIKEHHS] 00pa30BaHMSI.

®opMUPOBAHUE MTPEACTABICHUN O METOIaX MATEMATUKHU KAK YHUBEPCAIIBHOTO

A3bIKa HAYKU U TEXHHUKH, CPEJICTBA MOAEIUPOBAHUS SBICHUNA U MPOLIECCOB.



3. Pa3BuTHe HHTYMLMU, HHTEIJIEKTA, JJOTUYECKOTO MBIIUIEHHUS, SCHOCTH U TOYHOCTH
MBICITH, 3JIEMEHTOB AITOPUTMUUYECKON KYJIBTYPbI, CIIOCOOHOCTH K MPEOJOICHUIO
TPYAHOCTEHN.

4. BocnuraHue KyabTypbl JUYHOCTH, OTHOLLIEHUS K MaTeMaTHKe KaK 4acTu
00I11eYeII0BEUECKOM KYJIBTYpPBI, UTpatoieil 0co0yro pojib B OOIIECTBEHHOM
pa3BUTHUMN.

3apaun:

- 0CO3HAHHUE TOr0, KAK MaTeMaTUYECKU ONpeiesieHHbIE (DYHKIIMM ONUCHIBAIOT
peanpHbIe IPOLECCHI U 3aBUCUMOCTH, YMEHUE IPUBOANTH IIPUMEPHI;

- YMEHUE MOJIEIUPOBATh PEAIbHBIC CUTYALINH;

- IOHUMaHHE TOTO, KaK MOTPEOHOCTU NMPAKTUYECKON JEATENIbHOCTH YEI0BEKA
IPUBENH K PACIIUPEHUIO TOHATHUS YUCIIA;

- MIOHUMAaHHE TOTO, KaK UCIOJB3YIOTCS MaTeMaTuyeckue GopMysbl, ypaBHEHUS
Y HEPABEHCTBA; YMEHHUE MPUBOAUTH MPUMEPBI UX TPUMEHEHUS AJI PELICHUS
MaTeMaTHYECKUX U MPAKTHYECKUX 3a/a4;

- CIIOCOOHOCTh MOHUMATh CYILIECTBO MOHATUS MaTEMaTHYECKOTO
JI0Ka3aTeabCTBA, AJITOPUTMA AEUCTBUS, IPUBOJUTH UX PUMEPHL;

- CIIOCOOHOCTH MPOBOJIUTH MaTEMATHUUECKOE UCCIIEA0BAHNUE, aHATTU3UPOBATD,
0000111aTh, JIeNIaTh BBIBOBI;

- IPUMEHEHNE YHUBEPCAJIbHBIX YUEOHBIX JEHCTBUI (aHANIN3, CPaBHEHHE,
o0o011eHNe, Ki1acCUpUKaLus) 1Sl yHOPSAJOUMBAHUS, YCTAHOBICHMUS
3aKOHOMEPHOCTEH Ha OCHOBE MaTeMaTUYeCKUX (PaKTOB;

- 0CO3HAHME BEPOSTHOCTHOIO XapaKTepa MHOTMX 3aKOHOMEPHOCTEN
OKPY>KarOLIEro MUpa; MIOHUMAHHUE CTATUCTUYECKUX 3AaKOHOMEPHOCTEN U BBIBOJIOB;

- OCYILIECTBIICHHE MMOMCKA HEOOXOAMMON HH(OpMAaIK B y4eOHOU U
CIIPaBOYHOM JIuTeparype u B IHTepHeTe;

- OCYILIECTBIICHHE MPOBEPKHU XOJ1a PEIICHHS U OLIEHKH PE3yJIbTara BhIMOTHEHUS
MaTeMaTH4eCKOro 3aJjaHusi, OOHApYyXEHUE U UCIPABIICHHE OIIHOOK.

B cootBeTcTBHM ¢ y4eOHBIM TJIIAHOM OCHOBHOT'O OOIIET0 00pa30oBaHUs B Kypce
MaTEeMaTHKHU BBIJEISIOTCS JBa ATana — 5-6 Kiaccel U 7-9 KIIacChl, y KaXKJI0ro U3
KOTOPBIX CBOM CaMOCTOsITeNIbHBIC (yHKIMH. B 5-6 kjaccax m3ydaercss MpeaMer
«Marematukay, B 7-9 knaccax moaynu «Anredpa» u «l'eometpusi».

[To yueOHOMY TUTaHY JIJIsL peau3aliiy IPorpaMMbl PEyCMOTPEHO:

B 5 kiacce 170 gacoB, B HEICIIIO — 5 YacoB,

B 6 xiacce 170 gacoB, B HEJIEIO — 5 YacoB,

B 7 xnacce 204 gaca, B HEJEIO- 6 4acoB,

U3 HUX: anreopa 136 vacos, B HeAenmto -4 Jaca,
reomeTpus 68 4acoB, B HEZIEIIO -2 yaca,

B 8 kimacce 204 gaca, B HeJlear0- 6 4acos,

U3 HUX: anreopa 136 vacos, B HeAenmto -4 Jaca,
reomeTpus 68 4acoB, B HEJIEIIO -2 Jaca.

B 9 kmacce 204 gaca, B Hezlear0- 6 4acos,

u3 HUX: anreopa 136 vacos, B HeAenmo -4 Jaca,
reoMeTpus 68 yacoB, B HeJIENO -2 yaca.



Oco0eHHOCTH pean3aluy MPOrpPaMMBbI:

B 2017-2018 rogy nmporpamma peanusyeTcs B 5 Kiacce.

B 2018-2019 rony nporpamma peanusyetcs B 5-6 kiacce.
B 2019-2020 rony nporpamma peanusyetcs B 5-7 Kiiaccax
B 2020-2021 roay nporpamma peanusyercs B 5-8 kitaccax
B 2021-2022 rogy nporpamma peanusyetcs B 5-9 kiaccax

I1. JIuuHOCTHBIE, MeTAalIPeIMEeTHBIE U NPeIMeTHbIE
pe3yJbTaThl 0CBOEHHUSI Y4eOHOTr0 MpeaMeTa

JINYHOCTHBIE pe3yJIbTaThI.

Y yuenunka OynyT cGpOpMHUPOBaHbBI:

1. yMeHus $ICHO, TOYHO, I'PaMOTHO H3JaraTb CBOM MBICIM B YCTHOH H
IIMCBMEHHOM pe€4Yd, IOHMMaThb CMBICI IIOCTABJICHHOM 3aJa4y, BBICTPauBaTh
apryMeHTaluIo, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHL;

2. yMEHHUSI Paclio3HABATh JIOTUYECKH HEKOPPEKTHBIEC BHICKA3bIBAHUS, OTIIMYATh
rUnoTesy oT (pakra, BbIpadaThIBaTh KPUTUYHOCTD MBIILJICHUS;

3. yMeHHsI KOHTPOJIUPOBATh MPOIECC U Pe3ynbTaT yu4eOHONW MaTeMaTHdeCcKon
NEeSATEIbHOCTH;

4. yMeHHs BbIpa0OaThIBaTh CIIOCOOHOCTh K 3MOLMOHAIBHOMY BOCIPHUSATHIO
MaTeMaTHYeCKUX 00bEKTOB, 3a/1a4, pEICHUH, pacCyKICHUN;

5.MpencTaBiIeHUsT O MaTeMaTW4ecKod Hayke Kak cdepe ueloBEeYeCcKor
JEeATEIbHOCTH, IPEACTABICHUS O 3Talax €€ pa3BUTHUS U 3HAYUMOCTB JUIsl PA3BUTHS
LMBHJIN3ALNU

6. KpeaTUBHOCTbh MBILIUICHUS, WHULMATUBY, HAXOAYHUBOCTh, AaKTUBHOCTh IpPU
pELICHUN MaTeMaTUYECKUX 3a/1a4;

MertanpeaMeTHbIe pe3yJIbTaThI.

Y4eHuK HAYy4YHUTCH:

1. BUIETh MAaTEMaTHUYECKYI0 3aJayy B KOHTEKCTE€ MPOOJIEeMHOW CUTYyallMH B
JIPYTUX TUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HH;

2. HAXOOUTh B pA3JIMYHBIX HCTOYHUKAX HH(OpMALUIO, HEOOXOOUMYIO MAJIs
pElIeHUs] MAaTeMaTUYeCKUX MNpoOJieM M TMPEACTaBIAThH €€ B MOHATHOM (opme;
NpUHUMATh pEIICHHE B YCIOBHUSIX HEMNOJHOM M HW30BITOYHOW, TOYHOM U
BEPOSATHOCTHOM WH(MOPMAIINH;

3. IOHMMaTb W HCIOJb30BaTh MATEMAaTUYECKHE CPEIACTBA HAIVIAHOCTH
(rpadguku, nauarpaMMbl, TaONWIBI, CXEMbl M J1p.) A  WUIIOCTpaluH,
WHTEPIPETALNH, aPTYMEHTALNN;

4. BBIABUTATh THUIOTE3bl MPU pEIIEHUH YYeOHbIX 3aJad U MOHUMATh
HEO0OXOIMMOCTh UX TIPOBEPKH;

5. IPUMEHATh UHAYKTUBHBIC U JACTyKTHUBHBIE CIIOCOOBI PacCyX/I€HUH, BUJIETh
pa3linyHble CTPATErny PEUIeHUs 3a/1a4;

6. MIOHUMAaTh  CYIIHOCTh  QJITOPUTMHUYECKUX TMPEANUCAHUA U  YMETh
JEUCTBOBATh B COOTBETCTBHUHU C MPEAJIOKEHHBIM aITOPUTMOM;



7. yMETb CaMOCTOSITENIbHO CTaBUTh LI€NM, BBIOMPATh W CO3/AaBaTh AJITOPUTM
JUIS peIIeHUs] y4eOHbIX MaTeMaTHYeCKUX MPoOIeM;

8. YMETh IUIAHUPOBAThb U OCYIIECTBIATH JESATEIBHOCTh, HANPABICHHYIO Ha
pEILICHNE 3a4a4 UCCIIEN0BATEIbCKOTO XapaKTepa,

0.y4eHUK TOJYyYHUT NEpPBOHAYAIbHBIE MPEICTABICHUS 00 MAEIX U METoJaX

MaTeMaTHKU KaKk 00 YHUBEPCAJIBHOM SI3bIKE HAyKH U TEXHUKH, O CPEACTBAX

MOJICJIMPOBAHMS SIBJICHUN U IPOLIECCOB;

IIpeameTHBIE pe3yabTAThI
S knacc
Yyenuk HayuuTcsi B S Kiacce (il  HMCIOJb30BAHUA B

MOBCEIHEBHON JKM3HM M o0ecrnedeHUs] BO3MOKHOCTH YCIEHIHOTO

NMPOI0JIZKEeHUs1 00pa30BaHUA HA 0230BOM YPOBHeE)

e OmnepupoBarb Ha 0a30BOM ypOBHel TIOHSTUSMHU: MHOXKECTBO, JJIEMEHT
MHO>KECTBA, MOJMHOXKECTBO, TPUHAJICKHOCTD;

® 3aJ1aBaTh MHOKECTBA MEPEUUCICHUEM UX DJIEMEHTOB;

® HAXOJUTh IEpPECEUCHHE, OObEIMHEHUE, MOJMHOKECTBO B IPOCTEHIINX
CUTYaIUSX.
B noBcegHeBHOM KU3HM

® pacCMO3HABATh JIOTUYECKU HEKOPPEKTHHIC BHICKA3bIBAHUS.
Yucaa

e OmnepupoBaTh Ha 0a30BOM YpOBHE IOHATHSAMHU: HATypaJIbHOE YHCIIO,
1[eJI0€ YHUCTI0, OOBIKHOBEHHAas JApOOb, JeCsITUYHAs JpoOb, CMEIIAHHOE YHCIIO,
palMOHAJILHOE YKCIIO;

® JCIOJIb30BaTh CBOMCTBA YMCEN M IPaBWJIA JEHCTBUM C PALMOHAIBHBIMHU
YUCJIAMU TPU BBIIOJTHEHUU BBIYUCIICHUIT;

® BBLINOJHATH OKPYIVICHHE palMOHAIBHBIX YHWCEI B COOTBETCTBUHU C
MIpaBUJIaMU;

® CpaBHMBATh pAIIMOHAJBHBIC YKCIIA.
B noBcegHeBHOM KU3HMU:

® OILICHUBATh PE3YJAbTaThl BEIUUCICHUN MPU PEIICHUH MPAKTUYECKUX 3a]1a4;

® BBINOJIHATH CPABHEHUE YHUCEN B PEAJIbHBIX CUTYAIUSIX;

® COCTAaBJIATh YHMCJIOBBIE BBIPAKECHUS MPU PEIICHUM MPAKTUYECKUX 3a7ad U
3a/1a4 U3 JPYrux y4eOHBIX TPEIAMETOB.
CraTucTHKA U TeOpHUs BEPOSTHOCTEH

e [IpencraBisaTh JaHHBIE B BHjIE TAOJIUII, TUarpamMmm,

® yuTaTh HHGOPMAIIUIO, IPEACTABICHHYIO B BU/IE TAOIUIIbI, TUArPAMMBI.
TexcToBbIE 3a1a4N

e PemiaTh HECJIOXKHBIE CHOKETHBIC 3aJadyd  pa3HbIX THUIIOB Ha BCE
apupMeTHIYECKHUE TCUCTBUS;




® CTPOUTH MOJENb YCJIOBUA 33/Ja4M (B BUJAE TaONHUIbI, CXEMbI, PUCYHKA), B
KOTOPOM [JaHbl 3HAYEHHUsS JBYX W3 TPEX B3aMMOCBS3aHHBIX BEJIHMYWH, C LIEJIBIO
MOMCKA PEIICHUS 3a0a4U;

® OCYIIECTBIATh CIOCOO MOMCKA PeIIeHUs 3a7a4, B KOTOPOM PacCyKJeHUE
CTPOUTCA OT YCJIOBHS K TPEOOBAHUIO WIIM OT TPEOOBAHUS K YCIOBHUIO;

® COCTaBJIATH IUJIAH PEUICHUS 3a1a4u;

® BBIJEJIATH 3TAlbl PELICHUS 3a0a4U;

® VHTEPIPETHPOBATh BBIYMCIUTEIbHBIE PE3YJbTaThl B 3aJa4e, UCCIEI0BaTh
MOJIyYEHHOE PENICHUE 3a/1a4U;

® 3HaTh Pa3IMUYUE CKOPOCTEH 0OBEKTa B CTOSIYEH BOJE, MPOTUB TECUCHUS U
10 TEYEHUIO PEKH;

® pemiarh 3a/1a4d Ha HaXOXKIEHHE YaCTH YKCIIa U YUCIIA [0 €r0 YacTu;

e pemiarh 3aJla4d pa3HbIX TUIOB (HAa paOOTy, Ha MOKYNKH, HA JIBH)KECHHUE),
CBA3BIBAIOIINX TPU BEJIWYUHBI, BBIACIATh 3T BEIWYMHBI U OTHOUICHUS MEXIY
HUMU;

® HaxOAWTh IPOLEHT OT YHWCJA, YUCIO IO IPOLEHTY OT HEro, HAXOAUTh
IPOLICHTHOE OTHOILIEHHWE JBYX YHCEJ, HAXOAUTh IPOIEHTHOE CHWXXECHHE WIH
MPOLIEHTHOE MOBBIIICHUE BEJINYUHBI,

® pemlaTh HECJIOXKHBIE JIOTHYECKUE 33]1a4l METOJIOM PACCYKICHUM.

B noBce1HeBHOM KU3HM:

® BBIJ[BUraTh TMIIOTE3bl O BO3MOXHBIX NPEICIBHBIX 3HAYEHUSIX HCKOMBIX
BEJIMYMH B 3ajJaue (J1e1aTh IPUKUIKY)

Harunsignast reomerpust
I'eomerpuueckue Gpurypsl

e OnepupoBarh Ha 0a30BOM ypOBHE MOHATHSIMH: (QUIrypa, TOUKA, OTPE3OK,
npsimasi, Iy, JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK U YEThIPEXYTOJIbHUK,
OpSIMOYTOJIBHUK M KBaJpaT, OKPYXXHOCTb W  KpYL, MPSIMOYTOJbHBII
napamuenenunen, kyo, map. M3o0paxkars wuzydaemble (UTYypbl OT PYKH U C
MIOMOILBIO JIMHEHKU U LIUPKYJIS.

B noBcegHeBHOM HKU3HU:

e pemarb NPaKkTUYECKHE 3aJayd ¢ NPUMEHEHHEM IPOCTEHINUX CBOMCTB
duryp.

H3mepenusi 1 BbIYUCICHUSA

® BBINOJIHATh U3MEPEHUE JJIMH, PACCTOSIHUI, BETUYUH YIJIOB, C MOMOIIbIO
WHCTPYMEHTOB JUIsl U3MEPEHUH JJIMH U YTJIOB;

® BBIYUCIITH MIIOMIAANA MPSIMOYTOJIbHUKOB.

B noBcegHeBHOM KM3HU M NIPU U3YYEHUH APYITUX NPEAMETOB:

® BBIYUCIITH PACCTOSIHUST HAa MECTHOCTH B CTaHAAPTHBIX CUTYalHsX,
IUIOLIAAN MPSAMOYTOJIbHUKOB;

® BBLINIOJIHATH MPOCTEHIINE TOCTPOCHUS W HM3MEPEHUs] HAa MECTHOCTH,
HE0OXOIUMBbIE B PeabHOU KU3HH.

HUcropust MaTreMaTuKH

® ONUCHIBATH OTIEJIbHBIE BBIAAIOLIUECS PE3YNIbTATHI, MOJYYEHHBIE B XOJE

Pa3BUTHS MaTeMaTUKU KaK HAyKU;



® 3HATh NPUMEPHl MATEMATHYECKUX OTKPBITUM U UX aBTOPOB, B CBSI3H C

OTEYECTBEHHON U BCEMUPHOU UCTOPUEH.

Y4eHUK NOJYYUT BO3MOKHOCTh HAYYUTHCS B 5 Kiacce (Ui odecreyeHust
BO3MOKHOCTH YCIECIIHOTO NMPOAOJIKEHUsSI 00pa30oBaHusi HA 02a30BOM U
YIJ1yOJICHHOM YPOBHSIX)

JIeMEHThI TEOPUHM MHOKECTB U MATEMATHYECKO JIOTHKHU
o OnepI/IpOBaTL2 MOHATHUSIMU: MHOXKECTBO, XapaKTEPUCTUKU MHOXECTBA,

AIIEMEHT MHOXECTBa, IyCTO€, KOHEYHOE U OECKOHEYHOE MHOXECTBO,

MTOJAMHOXECTBO, IPUHAJIJIC)KHOCTb,
® ONpEACNATh NMPUHAJICKHOCTh AJIEMEHTa MHOXECTBY, OOBEAMHEHUIO U

MEPECECYEHUI0 MHOXECTB; 33JaBaTb MHOXKECTBO C IIOMOIIBIO TEPEUYUCIEHUS

AIIEMEHTOB, CJIOBECHOTO ONUCAHMS.

B noBceaHeBHOM KU3HU:
® pacIoO3HaBaTh JIOTUYECKH HEKOPPEKTHBIE BHICKA3bIBAHMS;
® CTPOUTH LIETIOYKHA YMO3AKIIOUECHUM HAa OCHOBE HCIOJIb30BAHUS IIPABUII

JIOTUKH.

Yucaa
e OmnepupoBarb  MOHATUAMHU:  HATypaJIbHOE  YHCJIO,  MHOXECTBO

HATypaJbHBIX YHUCEN, 1EJI0€ YHCJIO, MHOXXECTBO IEJBIX YWCEN, OOBIKHOBEHHAs

po0b, AecsaTUYHas ApoOb, CMEIMIAHHOE YUCIIO, PAIMOHAIBHOE YUCIIO, MHOXKECTBO

paLMOHAJIBHBIX YHUCEII, T€OMETPUUYECKAsT UHTEPIIPETAlrsl HATypaJbHbIX, LEJIbIX,
palMOHANIBHBIX;
® TIOHMMaTh W OOBSCHATH CMBICH MO3UIIMOHHON 3alUCU HATypaJbHOTO

YUCIIa;
® BBINOJHATH BBIYMCIIEHUS, B TOM YHCJIE C HCIOJIB30BAHUEM MPUEMOB

paIlMOHAIBHBIX BBIUMCIICHUHN, 000CHOBBIBATH AJITOPUTMBI BBHITIOJIHEHUSI IEWCTBHI;
® BBINOJHATHh OKPYIJICHUE PALIMOHAIBHBIX YUCEII C 3aJaHHON TOYHOCTBIO;
® YNOpSAOYMBATH YHCJA, 3allMCaHHbIE B BHJIE OOBIKHOBEHHBIX U

JECSITUYHBIX ApOo0ei;
® OIEPUPOBATH MMOHATUEM MOJYJIb YHCIIA, TEOMETPUUYECKAsE HHTEPIPETALUS

MOZYJISl YHCIIA.

B noBce1HEeBHOM KU3HM:
® T[PUMEHSTh TIpaBWIa MPUONKEHHBIX BBIUMCICHUN TIPU PpEUICHUU

MPAKTUYECKUX 3a]1a4 M PEHICHUU 3314 IPYTUX YICOHBIX TPEIMETOB;
® BBINOJHATH CPABHEHUE PE3YJIbTATOB BBIYMCICHUN TIPpU PEIICHUU

MPaKTUYECKUX 3a/1a4, B TOM YUCJIE TPUOIMKEHHBIX BHIYMCIICHU;
® COCTaBJIATH YMCJIOBBIE BBIPAXKECHUS M OILEHMWBATh WX 3HAYEHUS MPHU

pEIICHNH MPAKTHYECKUX 3a/1a4 U 33]1a4 U3 APYTUX YICOHBIX MPEIMETOB.

YpaBHeHMs U HEPABEHCTBA
e OnepupoBaTh NOHATUSIMU: PABEHCTBO, YUCIOBOE PABEHCTBO, YPABHEHHUE,

KOPEHb YpaBHEHUS, PEIICHUE YPABHEHUSI, YN CIIOBOE HEPABEHCTRBO.

CraTucTHKA U TeOpHUs BEPOSTHOCTEH




e OmnepupoBaTh TOHATUSIMH: CTOJIOUAThIE W KPYTOBBIE JMArPaMMBI,
TaOJIUIIBI JAHHBIX, CpeHee apuMeTHIecKoe,

e u3BJCKaTh, UWHPOPMAIMIO, TMPEACTABIEHHYI0 B Ta0nWIax, Ha
JuarpaMMax;

® COCTaBJISITH TAOJUIIbI, CTPOUTH IMArPAMMBI HA OCHOBE JIaHHBIX.

B noBceqHeBHOM KU3HM:

® W3BJEKAaTh, HMHTEPIPETUPOBATL H TMPEOOpa30oBBIBaTh HWH(OOPMAIIHIO,
MpEACTAaBICHHYI0O B TaOIMIlaX W Ha JuarpamMMmax, OTpakalollyl0 CBOMCTBa U
XapaKTePUCTUKHU PEATBHBIX MPOIIECCOB U SIBIICHUI.

TekcTOBBIE 3a1aYU

e Pemarh NpocThie W CIOXHBIE 33Jjaud Pa3HBIX TUIIOB, a TaKXe 3a7a4u
MOBBIIIEHHON TPYIHOCTH;

® JCIOJIb30BaTh pa3Hble KpPaTKUE 3alMCH KaK MOJEIH TEKCTOB CIIOKHBIX
3a/1a4 JJisl IOCTPOCHUS TOMCKOBOM CXEMbI U PEIICHUS 3a/a4;

e 3HaTh W MpPUMEHATH 00a crnocoba TNoOHWCKa pemeHus 3agad  (oT
TpeOOBaHUS K YCIOBUIO U OT YCJIOBHS K TPEOOBAaHMUIO);

® MOJEIHMPOBATH PACCYKACHUS IMPHU MOUCKE PELICHHS 33J1a4 C MOMOIIBIO
rpad-cxemsi;

®  BBIJICTISATH ATAMbl PEIICHU 3a7a4d U COICPKaHKE KaX0To dTara;

® UHTEPIPETUPOBATH BHIUYUCIUTEIbHBIC PE3YJIBTATHI B 3a/1a4e, UCCIEA0BaTh
MOJIyYEHHOE PEUICHUE 3a/1a4K;

® AHAIU3UPOBATh BCEBO3MOXKHBIE CHUTYallMd B3aUMHOIO PACHOJIOKECHHS
JIByX OOBEKTOB W M3MEHEHHE HMX XapPAKTEPUCTUK MPU COBMECTHOM JIBHIKEHUU
(ckopocThb, BpeMsi, pacCTOSTHKE) MPH PELICHUHN 3a/1ad Ha JBIKCHUE JIBYX 0OBEKTOB
KaK B OJIHOM, TaK U B MPOTUBOMOJIOKHBIX HAIIPABJICHUSIX;

® UCCIIeIOBaTh BCEBO3MOXKHBIC CHUTYyallMd TMpH pEHIeHWHd 3aJad  Ha
JBIDKEHHE TI0 PEKe, pacCMaTpuBaTh pa3HbIe CUCTEMbI OTCUETA;

e pemiaTh pa3HOOOpa3HbIC 3a/1a4M «HA YaCTH,

e pemarsh W OOOCHOBBIBATH CBOE pelieHue 3amad  (BBIICTATH
MaTEMaTUYECKYI0 OCHOBY) Ha HAaXOXIEHUE YacCTH YKCJIa U YUCJa M0 €ro YacTH Ha
OCHOBE KOHKPETHOIO CMbICIIa APO0H;

® OCO3HaBaThb M OOBACHATH WACHTUYHOCTh 3aJlad pa3HbIX THIIOB,
CBSI3BIBAIOIIMX TPU BEJIUUYMHBI (HA pabOTy, HA MOKYNKU, HA JIBUXKEHUE); BBIACISThH
ATU BEJIMYMHBI U OTHOUIECHUS] MEXK]y HUMH, MPUMEHSITh UX TMPHU PEIICHUH 3ajad,
KOHCTPYHPOBaTh COOCTBEHHBIE 33]J1a4M YKa3aHHBIX THUIIOB.

B noBceaHeBHOM KU3HM:

® BBIJCTATh MPHU PEIICHUM 33J1ad XapaKTepUCTHUKU paccMaTpUBAaeMOW B
3a/laye CUTYyalluu, OTIIMYHBIE OT peajbHBIX (T€, OT KOTOPHIX aOCTparupoBaIUCh),
KOHCTPYHUPOBATh HOBBIE CUTYyallMd C YUYE€TOM ATHUX XapaKTEPUCTUK, B YACTHOCTH,
MIPU PEIICHUU 3a/1a4 Ha KOHIIEHTPAIlMU, YYUTHIBATh IJIOTHOCTh BEIECTBA;

e pemiaTh U KOHCTPYHUPOBATH 3aJa4l HA OCHOBE PACCMOTPEHUS pEeaIbHBIX
CUTyaIlui, B KOTOPBIX HE TPEOYETCsI TOYHBIN BRIUUCIUTEIIBHBIN pe3yJIbTarT;

e pemaTh 33/1a4M Ha JABUYKEHHE MO PEKE, paccMaTpuBasi Pa3HbIe CHUCTEMBI
oTCUeTa.

Harusignas reomerpust



I'eomeTpuyeckue purypsl

e lI3Bnekarb, WHTEPHPETUPOBATH U MPEOOPa30BbIBATH HHPOPMALHIO O
TeOMETPUUYECKUX (PUTYpPAX, MPEACTABICHHYIO Ha YePTEKAX;

® U300paXkaTh U3y4aembie GUTYPHI OT PYKH U C IIOMOIIbIO KOMIIBIOTEPHBIX
UHCTPYMEHTOB.
N3mepenusi 1 BbIYUCIEHUSA

®  BBINOJHATh UBMEPEHHUE JJIMH, PACCTOSTHUM, BEJIMYUH YIJIOB, C MOMOIIbIO
WHCTPYMEHTOB I U3MEPEHU IJINH U yTJIOB;

® BBIYUCIATH IUIOMIAAU  MPSIMOYTOJBHHUKOB,  KBaJIpaToB, OOBEMBI
MPSIMOYTOJIBHBIX MapaslieNenuIeoB, KyOoB.
B noBceaHeBHOM KU3HU:

® BBIUKCIATH PACCTOSHUS HA MECTHOCTH B CTAHJAPTHBIX CHUTYalUSX,
TUIOIIAAN YYACTKOB MPAMOYTOJIBHON (POpMBI, 00bEMBI KOMHAT;

o BBITMIOJHATh MPOCTEHIINE MOCTPOCHUS Ha MECTHOCTH, HEOOXOAMMEBIE B

peaNbHOM KU3HU,

® OIIEHUBATh pa3Mephl peaTbHBIX 00BEKTOB OKPYKAIOIIETO MHUPA.
Hcropust MaTeMaTuKu

o XapakTepu3oBaTh BKJIaJ BBIJIAIONIMXCS MAaTEMaTUKOB B pa3BUTHE
MaTE€MAaTHUKHU U UHBIX HAyYHBIX 00JIaCTEH.

6 xiacc
B 6 knacce y4eHUK HAY4YUTCH:
* [IOHUMAaTh OCOOEHHOCTH JAECATUYHON CUCTEMbI CUHCIICHUS;
* OIIEpPUPOBATH MTOHATHUSIMH, CBA3aHHBIMHU C JETMMOCTBIO HaTypaJIbHBIX YUCE;
* BbIpaXaTb 4YHMCJIAa B OHKBUBAJICHTHBIX (opMax, BbIOUpas Haubolee
MOAXOJAIIYIO B 3aBUCUMOCTH OT KOHKPETHOW CUTYyAIUU;
* CPAaBHUBATH U YIIOPSAJ0YMBATH PALIMOHAJIBHBIC YNCIIA;
*BBIIIOJIHATh BBIYMCIICHUSA C PALlMOHAJIBHBIMU YHCIIAMM, COYETast YCTHBIE U
IIMCbMEHHBIE TPUEMBI BBIYUCIIEHUH, IPUMEHEHUE KaJIbKYJIATOPA;
* KCHOJIb30BaTh MOHATHUSA W YMEHMS, CBA3AHHBIE C MPOINOPLUOHAIBHOCTHIO
BEJIMYMH, NPOLIEHTAMH, B XOJ€ PELICHHUs MaTeMaTU4YECKUX 3a4ad U 3a1ad U3
CMEKHBIX IIPEIMETOB, BBIIOJIHATH HECIIOKHBIE ITPAKTUYECKHUE PACUETHI.
* HWCNOJB30BaTh B XOAE PEUICHUSA 3a1a4 JJIEMEHTAPHBIE INPEICTABICHUS,
CBSI3aHHBIE C MPUOTMKEHHBIMHA 3HAYEHUSIMU BEJIMYUH
* ONepupoBaTh TOHATHSIMU  «UHCIIOBOE  BBIPAXKEHHE», «OYKBEHHOE
BBIDQXKEHUE»,  YOPOIIATH  BBIPAXKECHUS, COACPIKAILIMUE  ClIAraeMble  C
OJIMHAKOBBIM OYKBEHHBIM MHOXKUTEJIEM; paboTaTh ¢ popmynamu;
* pemars POCTENIINE JTUHENHBIE YPABHEHUH C OIHOM IIEPEMEHHON;
* [IOHMMATh YPAaBHEHME KaK BaXXHEWIIYHD MAaTE€MAaTUYECKYK) MOJIEIb IS
ONMHCAaHUA MW W3Y4YCHHs] pPa3HOOOpPAa3HBIX pEalbHbIX CHUTyalllil, pemarb
TEKCTOBBIE 3aJa4M aNreOpanyeckuM METOJI0M;
* MIOHMMaTb W MNPUMEHATH TEPMUHOJIOTHIO M CHUMBOJIMKY, CBSI3aHHYIO C
OTHOILIEHWEM HEPABEHCTBA, B IPOCTEUILNX CIIydasx



* pacro3HaBaTh Ha YEPTEXaxX, PUCYHKAX, MOJEISAX U B OKPYXKAIOIIEM MHUPE
MJIOCKUE U TTPOCTPAHCTBEHHBIC TEOMETPUICCKHE (PUTYPHI;
* [I0JIb30BATHCS A3BIKOM T'€OMETPUHU ISl ONTMCAHUS MPEIMETOB OKPY>KAIOIIErO
MHpaA U UX B3aUMHOTO PACIIOI0KEHUS;
* pacmo3HaBaTh W M300pakaTh HA YEepPTEXaxX W PUCYHKAX TCOMETPUUCCKUE
burypsl 1 ux KOHQUTYpALTIH;
* HaXOJUTb 3HAYEHUS JUIMH JIMHEHHBIX 3JIEMEHTOB (DUTYp, TpagyCHYIO MEpy
yrioB oT 0° 1o 180°;
* pacro3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIBHOTO MapaljieeuIe/1a;
* CTPOUTH Pa3BEPTKH KyOa M MPSIMOYTOIBHOTO TTapaslieIeIUIIe/a;
e ONpeAeNATh 10 JIMHEHHBIM pa3MmepaMm pa3BEPTKH (DUTYPHI JTHMHEHHBIE
pasMepsl camoit GUTyphl 1 HA0OOPOT;
* BBIYUCIATH IUIOWIA[b MOPSIMOYTOJbHUKA, Kpyra, HPsSMOYTOJbHOIO
TpEYroJbHUKa U TUIomaaun (Uryp, COCTABICHHBIX W3 HHUX, OOBEM
MPSIMOYTOJIBHOTO MapasijieenuIea.
Y4eHUK NMOJYYUT BO3MOKHOCTD:
* TIOHATh, YTO YHUCJIOBBIE JIAaHHBIC, KOTOpPbIE HCHOJB3YIOTCS ISt
XapaKTEPUCTUKHU 0OBEKTOB OKPY>KaroIIero MHUpa, SIBJISIFOTCSI
PEUMYIIIECTBEHHO TMPHUOTHKEHHBIMH
* HAyYUTHCS BBITMIOJHATH MPEOOpPa3OBaHMS IEIbIX OYKBEHHBIX BBIpaKCHUH,
IPUMEHSIS 3aKOHBI apU(METHICCKUX JICHCTBUM;
* OBJIQJICTh MPOCTCHINIMMHU TpPUEMaMH pEIICHUs YpPaBHEHUH; INPHUMEHSTH
anmapaTr yYpaBHEHHUH ISl PEIICHHS pa3HOOOpPa3HBIX TEKCTOBBIX (CHOYKETHBIX)
3aj1a4.
* HAXOJIUTh BEPOSITHOCTh CIyYaMHOTO COOBITHS B MPOCTEUININX CIydasiX;
* pemarbh MOpocTeillre KOMOMHATOPHBIE 3a/ladyl Ha HaXOXIEHUE 4Yucla
00BEKTOB WJIM UX KOMOMHAIIUNA C UCTIOIB30BAHUEM TTPABUIIA POU3BEACHUS.
* IO3HAKOMHUTHLCS C MO3UIIMOHHBIMHA CHCTEMAaMHM CUMCIICHHUS C OCHOBAaHUSIMH,
OTANYHBIMH OT 10;
* yIIyOUTh W Pa3BUTh MPEJCTABICHUS O HATypaJbHBIX YUCJIaX U CBOMCTBAX
JIEITUMOCTH,
* HAyuYHUThCS HKCIOJB30BaTh MPUEMBI, PAIMOHAIM3UPYIOIINE BBIYHCICHUS,
IPUOOPECTH MPUBBIYKY KOHTPOIUPOBATH BBIYMCIICHUS, BRIOMPAs TTOIXOISIIIHIMA
JUISL CUTYaIlH CIoco0
* HAy4YHWThCS BBIYUCIATH OOBEMBI IPOCTPAHCTBEHHBIX T'€OMETPHYECKHUX
buUryp, COCTaBICHHBIX U3 MPAMOYTOJILHBIX TapalIeIICIIUIIC/IOB;
* YIIIYOUTh U Pa3BUTh NMPEACTABICHUS O MPOCTPAHCTBEHHBIX T€OMETPHUCCKUX
durypax;
* HAYYUTHCS MPUMCHSATH TOHATHE Pa3BEPTKH IS BHITIOJHEHUS MPAKTHUCCKUX
pacu€ToB.
7 kiacce

B 7 kaacce
YUEHUK HAYYUMCA TOHUMATD!

CYILIECTBO MOHSATHS MaTEeMAaTUUECKOTO JI0Ka3aTeIbCTBA; MPUMEPDI
JIOKa3aTeIbCTB;

CYIIECTBO MOHSTHS aJITOPUTMA; IPUMEPHI aJITOPUTMOB;



KaK HCIOJIb3YIOTCSl MaTeMaTHuecKue (popMysbl, ypaBHEHUS U
HEPaBEHCTBA; IPUMEPHI UX MPUMEHEHHUS ISl PEILICHU MAaTEMaTHYECKUX U
NPaKTUYECKUX 33]1a4;

KaK MaTeéMaTU4YeCKH OINpeNeIeHHbIE (YHKIIMN MOTYT OIMCHIBATh
peabHbIe 3aBUCUMOCTH; IPUBOIUTH IPUMEPHI TAKOTO OIMCAHMUS;

KaK IOTPEeOHOCTH MPAKTUKYU MPUBEIN MATEMaTUYECKYIO HAyKy K
HEOOXOAMMOCTHU PACIIUPEHUS TOHITHS YUCIIA;

BEPOATHOCTHBIN XapaKTep MHOTHUX 3aKOHOMEPHOCTEN OKPYKAKOLIETO
MUpa; IPUMEPHI CTATUHCTUYECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;

KaKMM 00pa3oM reoMeTpHsi BOSHUKIIA U3 MIPAKTUUECKUX 3a]a4
3eMJIEMEPUSL; IPUMEPBI TEOMETPUUECKUX O0BEKTOB U YTBEPIKIEHUHN O HUX,
BAYKHBIX JUISI IPAKTHUKH;

CMBICJI U/I€ATN3ALMH, [IO3BOJISIONIEH PEIaTh 3a1a4U peaabHON
JNEUCTBUTEILHOCTU MaTeMAaTUYECKUMHU METOAAMU, IPUMEPBI OLTNOOK,
BO3ZHHKAIOLIUX MPU UCATU3ALNN;

YUEHUK HayUUmcs:

BBINIOJIHATH OCHOBHBIE IEUCTBUS CO CTENIEHSIMM C LIEJIBIMU
MOKAa3aTeJsiIMU, C MHOTOWIEHAMH U C anreOpandecKuMH IpoOsMu;
BBIIIOJIHATD PA3JI0KEHNE MHOTOYIEHOB HA MHOXKUTEIIN; BBIITOJIHATH
TOX/IECTBEHHbIE MPe0Opa30BaHMsl pallMOHATIbHBIX BbIPAXKEHUH;

penarh JIMHEHHbIE, CBOASAIIMECS K HUM, CUCTEMBI JIBYX JIMHEWHBIX
YPaBHEHUI;

pelIaTh TEKCTOBBIE 3a/1aui aareOpandeckuM METOIO0M,
UHTEPIIPETUPOBATH NOJYUYEHHBIN PE3YNIbTAT, IPOBOAUTH OTOOP PELICHMUIA,
UCXOs U3 GOPMYIUPOBKHU 33]Ja4u;

M300paXkaTh YKciia TOYKAMU Ha KOOPAUHATHON MPAMON;

ONPENENsITh KOOPAUHATHI TOUKH INIOCKOCTH, CTPOUTH TOUKHU C
3aJIaHHBIMU KOOPJIMHATAMU; U300pakaTh MHOXKECTBO PELICHUI JIMHEWMHOTO
HEpaBEHCTBA;

HAXOIUTh 3HaYEHUs (PYHKUUHU, 3aJaHHON (HOpMyIoil, TaOIuIIeH,
rpauKOM IO €€ apryMeHTy; HaXOJUTh 3HAYEHHE apryMEHTa [0 3HAYCHHIO
GbyHKIIUH, 3aJaHHOM rpadUKOM WA TaOJIUIICH;

OTIPEIEISITh CBOMCTBA (DYHKITUU 1O €€ TpauKy; MPUMEHSTh
rpaduyeckre NpeCTaBlICHUs IPU PEILICHUU YpaBHEHUH, CUCTEM,
HEPABEHCTB;

OINKCHIBATh CBOMCTBA M3YYEHHBIX (DYHKIUI, CTPOUTH UX Ipaduki;

Y4eHHUK NOJYYUT BO3MOKHOCTH HAYUUTHCS UCIIOJIb30BaTh
npUOOpPETEeHHbIEC 3HAHUS M YMEHHUS B MPAKTUUECKOMN AESITEIIbHOCTU U
ITOBCETHEBHOM KU3HU JJIA:

OMMCAaHMS PEAIbHBIX CUTYaIlMi Ha SI3bIKE alNreophl;

pacyeToB, BKIIIOUAIOIIKX MpocTeninue GopMylbl;

pelIeHus NPaKTUYECKUX 3a71a4 (MCIOJb3ys IPU HEOOXOAUMOCTH
CIIPABOYHUKH U TEXHUUECKUE CPENICTBA);



BBITMIOJIHEHUS PAacyeTOB MO (pOopMyIliaM, COCTaBIeHUS (HOPMYIL,
BBIPAKAIOIIMX 3aBUCUMOCTH MEXIY PeaIbHbIMU BEIMUMHAMU;
HAXOXJACHUS HY>KHOUM (OPMYIIbI B CIPAaBOYHBIX MaTepHaax;

MOJIETTUPOBAHMSI PAKTHYECKUX CUTYallui U UCCIIEOBAaHUN
MOCTPOECHHBIX MOJEJIEH C UCIIOIb30BAHUEM armapara ajareopsl;

OIKCaHUs 3aBUCUMOCTEN MEX Y (PU3NUECKUMU BEJIMUMHAMU
COOTBETCTBYIOIIMMHU (POPMYJIaMU IIPU UCCIIEOBAHUN HECIOXKHBIX
IIPAKTUYECKUX CUTYaLlN;

UHTEPIIPETALNN I'PA(UKOB PEaIbHBIX 3aBUCHMOCTEH MEX/Ly BEINYNHAMH;

B xone n3yuyenuns reometpuu B 7 Kiacce
Y4eHHMK MOJyYUT BO3MOKHOCTh YCBOUTD

MOHSITUE PaBEHCTBA QUTYD;

MOHSTHE OTPE30K, PABEHCTBO OTPE3KOB;

JUTMHA OTpe3Ka U €€ CBOMCTBA;

MOHSATHE YTOJ, PABEHCTBO YIVIOB BEJIMYMHA yIIIa U €€ CBOICTBA;
MOHSATHE CMEXHBIE U BEPTUKAJIbHBIC YITIbI U UX CBOWCTBA.
MOHSATHE TEPIICHANKYISPHBIE TPSIMBIE.

Y4eHuk HAy4YUuTCH:
CTPOUTH YTOJI;
ONPEAENATh TPAJYCHYIO MEPY YIVIa;

Y4yeHnuk IOJIYIHUT BO3MOKHOCTD YCBOUTD:

IIPU3HAKN PABEHCTBA TPEYTOJIbHUKOB;
MOHSTHE MEPIIEHAUKYISAP K IPSAMOU;

MOHSATHE MeIMaHa, OMCCEKTPUCA U BBICOTA TPEYTOIHHUKA;

PaBHOOEIPEHHBIN TPEYTOJIBLHUK U €T0 CBOMCTBA;

Y4YyeHuK HAYYHUTCH:

pelIaTh OCHOBHBIE 33/1a4M HA MOCTPOEHUE C TOMOIIBIO IUPKYJIIS U IMHENKHU.
pelIaTh 3a/1a4M UCMOJIb3ysl MPU3HAKU PABEHCTBA TPEYTOJbHUKOB;
MOJIb30BATHCS MOHSITUSIMUA MEIUAHbl, OUCCEKTPUCHI U BBICOTHI B TPEYTOJIbHUKE
MIpY PEILICHUY 3374,

UCIIOJIb30BaTh CBOMCTBA PAaBHOOEPEHHOTO TPEYTOIbHUKA;

MIPUMEHATH 33/1a41 Ha OCTPOCHUE C MTIOMOIIBIO UPKYJIS U JIMHEHKHU.

Y4yeHnuk IMOJIYIHUT BO3MOKHOCTD YCBOUTD:

IIPU3HAKH NTAPAJIIETIBHOCTH NPAMBIX;
aKCHOMY IIapaJuIeIbHOCTH NPSIMBIX;

CBOMCTBA MAPAJUIEIBHBIX MPSIMBIX.

Y4eHuK HAy4yuTCA:

MIPUMEHSTh IPU3HAKU MMAPAJIIETbHOCTH MPSAMBIX;
MCIIOJIb30BaTh aKCUOMY MAapaJIJIENbHOCTHU MPSMBIX;
IIPUMEHSTH CBOMCTBA MAPAJUIEIBHBIX MPSIMBIX



Y4YeHHUK MOJYYUT BO3MOKHOCTH YCBOUTD:

MIOHATHE CyMMa YITIOB TPEYTOJIbHUKA;

COOTHOLIEHNE MEXK/1y CTOPOHAMHM U YIJIAMH TPEYTOJIbHUKA;
HEKOTOPBIE CBOMCTBA MPAMOYTOJIBHBIX TPEYTOJIBHUKOB;
IIPU3HAKH PABEHCTBA MIPSMOYTOJIBHBIX TPEYTOJIbHUKOB;

Y4YyeHuK HAYyYHUTCH:
penars 3a1a4u UCIOJb3ysl TEOPEMY O CYMME YITIOB TPEYTOJIbHUKA,
MCITIOJIB30BATh CBOMCTBA IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
penarsb 3a1a4u Ha IOCTPOECHUE.
OCHOBHBIE 33]1a4H Ha I[IOCTPOCHHUE: IEJICHUE OTPE3Ka MOIO0JIaM, IIOCTPOCHHE
TPEYTOJIbHUKA 110 TPEM CTOPOHAM, IIOCTPOCHUE MEPIIEHAUKYIISAPA K IPSIMOU,
MOCTPOEHUE OMCCEKTPHUCHI, ACTIEHUE OTPE3Ka Ha N PABHBIX YACTEH.
UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B PAKTUYECKON
NEATEIbHOCTH U TOBCEIHEBHOM KU3HMU.

8 ki1ace
B 8 ki1acce yueHHK HayuuTCH
- pelIaTh JINHEMHBIE U KBaJApaTHbIE HEPABEHCTBA C OJHOM MEPEMEHHOM M HX
CUCTEMBI;
- pelaTh TEKCTOBBIE 3aJaud alreOpandeckuM METOAOM, UHTEPIPETUPOBAThH
NOJlyYEHHBI  pe3yNbTaT, MPOBOJUTh OTOOpP pEIIeHUH, HCXOAsS U3
(GOpMyIMPOBKH 33/1a4U;
- N300paXkaTh YMClIa TOUKAMH Ha KOOPAUHATHOM MPsAMOIL;
« OIIPENEIATh KOOPJANHATHI TOYKU IIOCKOCTH, CTPOUTH TOUKH C 3aJIlaHHBIMHU
KOOpAMHATAMU; N300paxkaTh MHOKECTBO PELLIEHUH JIMHEITHOTO HEPABEHCTBA,
- pacno3naeams apugmemuiecKue u eomempuiecKue npocpeccuu;, peuams
3a0auu ¢ npumeHenuem @Qopmynavl obwjeco YieHa U CYyMMbl HECKONbKUX
nepevlX YIeHO8,
- HAXOJIUTh 3HAUYCHMs (PYHKIMU, 3adaHHONU (popmysoi, Tabauuen, rpadukom,
M0 €€ apryMEHTYy; HaXOJIuTh 3HAYEHUE apryMeHTa MO 3HA4YeHHIO (YHKLUH,
3aJlaHHOM TpaUKOM UM TaOJIULIEH;
- OIIPENENsATh CBOMCTBA (QYHKIMU IO €€ TpaduKy; MPUMEHATh Tpaduueckue
IIPEICTABIICHUS IPY PEIICHUH YPaBHEHUI, CUCTEM, HEPABEHCTB;
- OIIMCHIBATh CBOMCTBA U3YUEHHBIX (PYHKIMNA, CTPOUTH UX TpauKy;

YYyeHHK HAYYHUTCS MCII0JIb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHUS B
NMPAKTHYECKOM AeSITeJIbHOCTU U NMOBCEIHEBHOM KU3HU IJIS:

- BBITIOJIHEHUS PACUYETOB MO (hopMyJiaM, CocTaBiIeHUs (HOPMYJI, BEIpAKAIOIIUX
3aBUCUMOCTH MEXIY pCEAIbHBIMU BEIMYMHAMH; HAXOXKICHUS HYXKHOU
(GbopMyJIBI B CIPABOYHBIX MaTEpHAIIAX;

« MOACJIIMPOBAHMS MPAKTUUYECKUX CUTYyallMd W MCCIEIOBaHUs IOCTPOCHHBIX
MOJICJICH C UCIIOJIb30BAHUEM allllapaTa ajareOphl;

- OMMMCAHUA 3aBUCHUMOCTEH MEXKITY (bU3UICCKIMU BEJIMUMHAMU
COOTBETCTBYIOIIUMH  (OpMyJaMHd  TPU  HMCCIEIOBAHUU  HECJIOXKHBIX
MMPAKTUYECKUX CUTYyalUN;

- UIHTEPIPETAINU TPaPUKOB peasibHbIX 3aBUCUMOCTEH MEXy BeIMUUHAMU;



- pacmo3HaBaTh TeOMETPUIECKUE (PUTYPHI, pa3InyaTh X B3aUMHOE
PaCIIOJIOKEHUE;

Y4eHUK HAYYUTCS

- N300pakaTb TEOMETPUICCKHIE (PUTYPBI; BHITTOIHSITH YSPTEHKH 110 YCITOBHUIO
3aJ1a4; OCYIIECTBISITh PeoOpa3oBaHus GUTYD;

- pacmo3HaBaTh Ha YepTekKax, MOJIETSAX U B OKPYKaIOIIeH 00CTaHOBKE
OCHOBHBIE MTPOCTPAHCTBEHHBIE TEJa, U300paXKaTh UX;

- BBIYUCJISITh 3HAYCHHSI TEOMETPUUYECKUX BEJIMYUH (JIJTUH, YIJIOB, IUIOIIAICH,
00BeMoB); B TOM uncie: i yriioB oT 0 1o 180° onpenensaTh 3HaUCHUS
TPUTOHOMETPUUYECKUX (DYHKIIHIA 110 3aJaHHBIM 3HAYCHHUSIM YIJIOB; HAXOIUTh
3HAYCHUS] TPUTOHOMETPUIECKUX (DYHKITUH TI0 3HAYEHUIO OTHON U3 HHUX,
HAXOIUTh CTOPOHBI, YITIBI U TUIOMIAAN TPEYTrOJbHUKOB, JJIUHBI JIOMAHBIX, YT
OKPY>KHOCTH, IJIOLIa/Ie OCHOBHBIX T€OMETPUUYECKUX GUTyp u Guryp,
COCTaBJICHHBIX U3 HUX;

- perarh reOMETPUYECKUE 3a/1a4H, ONUPAsCh HA U3YYCHHbIE CBOMCTBA (DUTYD
¥ OTHOIICHUI MEXTy HUMU, IPUMEHSISI JOTIOJIHUTENbHBIE TIOCTPOCHUS,
anreOpanyeckuil 1 TPUTOHOMETPUUECKUIN anmnapar, CooOpax eHus
CUMMETPHH;

- IPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHUS MPU PEIICHUH 3a]1a4, UCTIOTIb3Ys
U3BECTHBIE TEOPEMBI, 0OHAPY>KHBAsI BO3MOXKHOCTH JIJII UX MCIIOJIb30BaHUS;

- pemarh NPOCTEHINHE MITAHUMETPUICCKHE 3a/1a9H B TIPOCTPAHCTBE;

Yd4eHuKk HAYIUTCS

- MPOBOJIUTH HECJIOKHBIE JT0KA3aTEIHCTBA, MOJyJaTh MPOCTCHININE CICACTBUS
W3 W3BECTHBIX WJIM paHee IMIOJIYYEHHBIX YTBEPXKICHUH, OICHUBATH
JIOTUYECKYIO TIPABWJIBHOCTh PACCYKICHUM, HWCIOJIb30BaTh MPUMEPHI IS
WJUTFOCTPAIIMHA U KOHTPIIPUMEPHI JIJIS OTIPOBEPKEHUS YTBEPKICHUI;

- U3BJIEKaTh MHGOPMAIIHIO, TIPEACTABICHHYIO B TaONuWIlaX, HA JUarpaMmmax,
rpadukax; COCTaBJIATh TaOIMIIbI, CTPOUTH JUATPAMMBI U TpadUKH;

. pemaTh KOMOWHATOpHBIE 3aJaud TYTeM CHUCTEMaTHYEeCKOro Imepedopa
BO3MOYKHBIX BAPMAHTOB, & TAKKE C UCTIOJIH30BAHUEM TMPABHIIa YMHOXKEHHS,

- BBIYUCJIATH CPEJIHNE 3HAUCHUS PE3YIhTaTOB U3MEPEHUM;

- HAXOJIUTh YAaCTOTy COOBITHS, HCIOJB3YsSd COOCTBEHHBIE HAONIOJCHUS U
TOTOBbIE CTATUCTUYECKHE JIAHHBIE;

- HAXOJIUTh BEPOSTHOCTH CIIyYalHBIX COOBITHI B IPOCTEHIINX CIyYasx;

Y4YeHUuK Hay4YuTCH UCIOIb30BATH IPHMOOpPeTEeHHbIE 3HAHUS U YMEHHUS B
NPAKTHYECKOM JeTeJIbHOCTH U NMOBCEHEBHOM KU3HM IS

- BBICTPaWBaHUsl apTyMEHTalluu NpHU JoKa3aTenbcTBe (B popme MOHOJOra U
JIAaJIora);

- pacro3HaBaHUs JJOTUYECKH HEKOPPEKTHBIX PacCyXICHUM;

- 3aMMCH MaTEMaTHYECKUX YTBEPIKICHUH, I0Ka3aTEeIbCTB;

- aHAJIM3a PEAbHBIX YMCJIOBBIX JAHHBIX, MPEACTABICHHBIX B BUJE JUArpamw,
rpadukoB, TabJINULL;

- peIlIeHUs] TPAKTUYECKUX 3a7]a4 B TOBCEAHEBHOW M TPOECCHOHATHHOM
JESTEIIBHOCTH C UCTOJIb30BaHUEM JIEUCTBUN C YMCIaMH, TMPOIEHTOB, JIVH,
Ionianel, 00beMOB, BpEMEHH, CKOPOCTH;



- pelleHusl Y4eOHbIX U MPAKTUYECKUX 3a/1ad, TPEOYIOIHUX CHCTEeMAaTUYECKOTO
nepebopa BapHaHTOB;

- CPAaBHEHHSI IIAaHCOB  HACTYIUIEHHSI  CIy4YallHbIX  COOBITHI, OLIEHKH
BEPOATHOCTH  CIy4ailHOrO  COOBITHSI B  TNPAKTUYECKUX  CUTYyalMsX,
COIIOCTABJIEHUS MOJIETIN C PEATBHON CUTYyalueH;

- IOHUMAaHMSI CTATUCTUYECKUX YTBEPKICHUM.

Y4YeHuK NoJIy4YUT BO3MOKHOCTh HAYYUTHCS

HCII0JIb30BaTh NPHOOpeTeHHbIEC 3HAHUS U YMEHHS B IPAKTHYECKOM
NeATEJbHOCTH U TOBCEIHEBHOM KU3HU IS

- OIIMCaHMsI peaibHbIX CUTYallui Ha SI3bIKE TEOMETPUH;

- pacueToB, BKIIIOYAIOIINX MpOcTeine GopMyIbl;

- PEILIEHUsI TEOMETPUUECKUX 3a/1a4 C UCIIOJIb30BAHUEM TPUTOHOMETPHUU;

- pELIEHUS IPAKTUYECKUX 3a/1a4, CBA3aHHBIX C HAXOKIECHUEM
F€OMETPUYECKHUX BETUYHH (MCIIOJIBb3YS TPU HEOOXOJUMOCTH CIPABOYHUKHU U
TEXHUYECKUE CPENICTBA); MOCTPOCHUI r€OMETPUYECKUMHU HHCTPYMEHTAMU
(JIuHelKa, YTOJIbHUK, IIUPKYIb, TPAHCIIOPTHUD).

9 kiacc
B pe3yjabTare N3y4Y€HUA MAaTEMATHKHU BBIMMYCKHHUK
HAYIUTCH nOoHUMAMDb.
CYHISCTBO MOHITUA MAaTEMAaTHYECKOTO JOKa3aTeIbCTBA, IPUMEPHI
JI0Ka3aTEeJIbCTB;
CYHISCTBO MOHSITHUS aJITOPUTMaA, IPUMEPHI AJITOPUTMOB,;
KaK MCMOJb3YIOTCS MaTeMaTu4eckue GopMyIibl, ypaBHEHUS U
HCPaAaBCHCTBA,
KaK MOTPEOHOCTH MPAKTUKHU MPUBEITU MATEMAaTUYECKYI0 HAYKY K
HEOOXOIMMOCTH PACHIUPEHUS TOHSATHS YHCIIA;
BEPOSITHOCTHBIA XapaKTE€p MHOTUX 3aKOHOMEPHOCTEN OKPYKAKOIIETO
MHUDpAa;
KaKum 06p330M rcoMCTpHUA BO3HHUKIIA U3 IIPAKTHYICCKHUX 3aJa4
3eMiiemMepus,
NpUMEPbl TEOMETPUUECKUX OOBEKTOB U YTBEPKIACHUN O HUX, BaXKHBIX
I IPAKTUKU,
CMBICJI UACAaIN3alUN, HOBBOJ’ISIIOH_II/Iﬁ peuiaTth 3aaa4u peaanoﬁ
JIEUCTBUTEIBHOCTH MaTEeMaTHYECKUMHU METOJaMHU.
B pesynbprare u3ydeHuss MaTEMAaTUKU BbINYCKHUK
Haydyumcsn:
COCTaBIATh OYKBEHHBIC BRIPAXKECHUS U (HOPMYIIBI IO YCIOBUSIM 3ajad;
OCYIIECTBIATh B BRIPAKCHUSAX U (DOPMYJIaX YUCIOBBIC MOJCTAHOBKHU H
BBIIMIOJIHATH COOTBETCTBYIOIINME BBIYUCICHHUS, OCYIICCTBIIATH
MOJICTAHOBKY OJTHOTO BBIPAXXEHUS B JPyroe, BeIpaxarh u3 GOopMys OIHY
NNCPCMCHHYIO UCPC3 OCTAJIbHBIC,

BBIMIOJIHATh OCHOBHBIE JEUCTBUS C MHOTOYJIEHAMHU U C
anreOpandeCcKUMH IPOOSMHU; BBITIOJHATH Pa30KEHNE MHOTOUJIEHA HA



MHOKHUTCIH, BBIIIOJIHATD TOXACCTBCHHBIC HpeO6p330BaHHH
pamuOHAaJIbHBIX BBIpEl)KCHHfI;

NPUMEHSTh CBOMCTBA apu(PMETUUECKUX KBAAPATHBIX KOPHEH s
BBIYMCJICHUS 3HAYCHUI U MpeoOpa3oBaHUM YMCIOBBIX BBIPAXKEHUI,
COAEpKAIMX KBAAPATHBIE KOPHHU;

peliaThb J'II/IHCI\(JIHI)IG, KBaApAaTHBIC YPABHCHHUA U PALIUOHAJIBHBIC
YpaBHCHHA, CBOAAIMNCCA K HUM, CUCTCMBI IBYX JIMHEHUHBIX ypaBHGHI/Iﬁ 141
HECJIOXKHBIC HEJIMHCUHBIC CUCTCMBI,

pemars JUHEWHBIE U KBAPATHBIE HEPABEHCTBA C OAHON MEPEMEHHOMN U
UX CUCTEMBI;

pelaTb TEKCTOBBIE 3aa4 aJIT€OpanuyecKuM METOJIOM,
UHTEPIPETUPOBATH MMOJYUYEHHBIN pPE3YyNbTaT, IPOBOAUTH OTOOP
pelieHui, ucxoas u3 GOpMyJIMpPOBKHU 3a7a4u;

nu300paxarh yucia TOYKaMU Ha KOOPJIMHATHOMN MpsIMO;

OIIPEAEIATh KOOPAUHATHI TOYKHU IJIOCKOCTH, CTPOUTH TOUKH C
3aJJaHHBIMM KOOpAMHATaMM; U300pa)xaTh MHOKECTBO pPELICHUN
JUHENHOTO HEPABEHCTBA

pacmno3HaBaTh apu(pMETUUECKHE U TEOMETPUUYECKUE MPOTPECCUM;
pemaTh 3aa4u ¢ IpUMEHEHuEeM QOpMYyJbl 00IIETro YieHa U CyMMBbI
HECKOJIbKUX MEPBBIX YJIEHOB;

HAaXOJAUTh 3HAYECHUs PyHKUMU, 3aJaHHON (popMmynol, Tabnuuen,
rpaukoM mo €€ apryMeHTy; HaXOJUTh 3HAUEHUSI apryMeHTa 10
3Ha4YeHUI0 (YHKLMH, 3alaHHON rpaduKoM WiIu TabnuLe;
ONHUCHIBAaTh CBOMCTBA U3YYEHHBIX (PYHKIUN, CTPOUTH UX I'padUKHU.
II0JIB30BATHCS TEOMETPUYECKUM SI3bIKOM JUISI ONMCAHMSI IPEAMETOB
OKPY>KAIOLIET0 MUPA;

pacno3HaBaTh reOMETpUUECKUEe (PUTyphI, pa3inyaTh UX B3aUMHOE
PaCIOJIOKEHHUE;

M300paXkaTh TeOMETPUUECKUE (PUTYPBI; BBIOIHATh YEPTEKHU MO YCIOBHIO
3aJla4; OCYIIECTBISTh MpeoOpa3zoBaHust GUryp;

pacno3HaBaTh Ha YepTexKaxX, MOJIEIAX U B OKPYKAIOIIE 00CTaHOBKE
OCHOBHBIE ITPOCTPAHCTBEHHBIE TEJa, U300paXKaTh UX;

B MIPOCTEHMIINX CIyYasiX CTPOUThH CEYEHHS U pa3BEPTKHU MPOCTPAHCTBEHHBIX
TEJ;

IIPOBOAMTH OINE€PALMU HaJ BEKTOPAMHU, BBIYUCIIATH IJIMHY U KOOPAUHATHI
BEKTOPA, YTOJI MEKYy BEKTOPAMU;

BBIYMCIIATH 3HAUYEHUSI TEOMETPUUYECKUX BEJIUYMH (IUIMH, YIVIOB, IIJIOIAEH,
00BeMOB); B TOM yuciie: i yriioB oT 0 1o 180° onpenensiTh 3HauCHUS
TPUTOHOMETPUYECKUX (DYHKIIMIA 110 3aJaHHBIM 3HAYEHUSIM YIJIOB; HAXOJIUTh
3HAYEHUS] TPUTOHOMETPUYECKUX (QYHKIUHI N0 3HAYEHUIO OIHON U3 HUX,
HAXOJIUTh CTOPOHBI, YIVIbl U TJIOLIAAN TPEYTrOJbHUKOB, JJIUHBI JIOMAHBIX, YT
OKPY>KHOCTH, IJIOILIA/I€ OCHOBHBIX TeOMETpUUECKUX GUryp u puryp,
COCTaBJICHHBIX U3 HUX;



BBINIYCKHUK HAYYHUTCS
« IPOBOJUTDH HECIJIOKHBIE JTOKA3ATENIbCTBA, MTOIYYaTh IMPOCTEUILINE CIICICTBUSA
U3 U3BECTHBIX WJM paHee IIOJIYYEHHBIX YTBEpPKICHUM, OLEHUBATH
JIOTUYECKYI0 TNPABUIBHOCTH PACCYKICHHUM, HCIIOIb30BaTh IPUMEPHI IS
WJUTFOCTPALMHA ¥ KOHTPIIPUMEDSHI JJI1 OLIPOBEPKEHUS YTBEPKICHU;
- U3BJIEKaTh MH(POPMAIUIO, MPEICTABICHHYIO B TaOJIMIaX, Ha JHarpaMMax,
rpaukax; COCTaBIATh TAOIUIIBI, CTPOUTH JUArpaMMbl U TpaduKy;
- pemath KOMOMHATOpHBIE 3a/Jadyd IIyTEM CHUCTEMaTHYeCKOro mnepedopa
BO3MOYKHBIX BAPUAHTOB, a TAKXKE C HCIIOJIb30BAHUEM IIPABUJIA YMHOKEHHS,
« BBIYUCJIATh CPEIHNE 3HAYCHHUS PE3yIbTaTOB U3MEPEHUM;
- HAXOJUTh YaCTOTy COOBITHSA, HCIOJb3Yysl COOCTBEHHbIE HAONIOACHUS MU
TOTOBBIE CTATUCTUYECKUE TAHHBIE;
« HAXOJIUTh BEPOSATHOCTH CIIyYalHBIX COOBITHI B IPOCTEUIINX CIyYasix;
MOJYYUT BO3MOKHOCTh HAYYMTBHCS HCHOJb30BaTh MNPHOOPETEHHbIE
3HAHUSA W YMeHHMSl B NPAKTHYECKOW JesiTeJIbHOCTH M TOBCEeIHEBHOM
JKM3HU JIA:
- BBICTpauBaHUs apryMEHTalluy NpH J0Ka3aTeabCTBE (B (popMe MOHOJIOTA U
JIAaJora);
« PaCIIO3HaBAHMSI JIOTHUECKH HEKOPPEKTHBIX PaCCyKICHH;
« 3aIIMCU MAaTEMATUYECKUX YTBEPKICHUH, I0KA3aTENbCTB;
« aHAJIN3a PEAIBHBIX YMCIIOBBIX JaHHBIX, IPEJCTABICHHBIX B BUJIE AHArpamM,
rpaukoB, TaOJIMII,
- pellIeHUs] TMPAKTUYECKUX 3ajad B IOBCEAHEBHOW M MPOeCCHOHATIBHOM
JEATEIbHOCTH C HCIIOIBb30BAHUEM JEHCTBUM C YUCIIAMM, NPOLIEHTOB, JUIMH,
II0IIAAeH, 00bEMOB, BPEMEHH, CKOPOCTH;
- penieHusl y4eOHbIX M MPAKTHYECKUX 3a/1ay, TPEOYIOIIHNX CUCTEMATUYECKOTO
nepedopa BapuaHTOB;
- CPAaBHEHHSI IIAHCOB  HACTYIUIEHHUSI  CIy4YallHBIX  COOBITHI, OLIEHKH
BEPOSITHOCTH  CIIyYalHOTO  COOBITHSI B NPAaKTUYECKUX  CUTYyalusX,
COIIOCTABJIEHUS MOJIENIN C PEATTBHOM CUTYyallUEH;
« IOHUMAaHHUs CTAaTUCTUYECKUX YTBEPKIACHUN.

I11. Conepxanue npeamera.
5-6 ki1ace
Yucna

Hartypanpnble ynciia u Hynab. HaTrypanpHbIl psa 4YHMCEll U €ro CBOMCTBA.
HartypanpHoe 4HCIO, MHOXECTBO HATypaJbHBIX YHUCEI U €ro CBOWCTBA,
n300pakeHue HATypaJTbHBIX YHCEJI TOYKAMU Ha YHUCJIOBOW TPSIMOM.
HNcnonbp30BaHue CBOMCTB HATYPAJbHBIX YMCEI NIPU PELICHUHN 3a/1ad.

3anuch ¥ YTeHHE HATYPAIbHBIX Yncell. Pasnuuue Mexmay 1udpoit 1 4ucioM.
[To3unnoHHas 3aMuch HATyPaTbLHOTO YHCIIA, TOMECTHOE 3HAYEHUE U PHI,
pa3psabl U KJIIACCHI, COOTHOLIEHUE MEXAY IBYMsI COCETHUMH PA3PSIHBIMU
€AVMHULIAMHU, YTCHUE U 3aIUCh HATypaTbHbBIX YUCEII

OxpyriieHue HaTypalbHbIX uHcend. HeoOxomaumocTts okpyrienus. IIpaBuio
OKpYIJICHUS HaTypalibHbIX uucel. [loHATME O CpaBHEHHUM 4YHCEJ, CpPaBHEHUE



HaTypaJbHBIX YHCET APYr C APYroM M C HyJeM, MaTeMaTU4ecKasl 3alluCh
CpaBHEHUH, CIIOCOOBI CPAaBHEHUS YUCE.

HelictBusi ¢ HarypaibHbIMU uyuciamMu. CIOKEHUE W BBIYUTAHHE, KOMIIOHEHTHI
CJIOKEHUSI Y BBIYUTAHUS, CBSI3b MEXKIY HUMHU, HAXOXKIACHUE CYMMBI U Pa3HOCTH,
W3MEHEHHE CYMMbl W PA3HOCTH MpPU H3MEHEHUUM KOMIIOHEHTOB CIIOKEHUS U
BBIUUTAHUS. Y MHOKEHUE U JICJICHUE, KOMIIOHCHTHI YMHOXKE€HUSI U JICJICHUS, CBS3b
MEXJy HUMH, YMHOXXEHHUE U CJIIOKEHHE B CTOJIOMK, JIEJICHUE YTrOJIKOM, MPOBEPKa
pe3yJibTaTta ¢ IOMOIIBIO MPUKHUAKK M oOpaTHOTO AciicTBus. [lepemMecTuTeIbHBIN U
COYETATEJIbHBIN 3aKOHBI CJIOXKEHUSI M YMHOKEHHUS, PACHPECIUTEIIbHbIA 3aKOH
YMHOXEHHUSI OTHOCUTEIIBHO CIIOKECHUS, 000CHOBAHUE aAl2OPUMMOS BbINOJHEHUS.
apugmemuueckux 0etucmeull.

CreneHb ¢ HaTypaJIbHBIM TIOKa3aTeIeM. 3aluch YHUCiIa B BUJAE CYMMBI pa3psIHBIX
CllaraeMbIX, TMOPSJOK BBIMOJHEHHUS JEHCTBUN B BBIPAXKECHUSX, COJACPKAIIUX
CTEIEHb, BBIUMUCICHUE 3HAYCHUIN BBIPAKEHU, COJIEPKAIUX CTEIEHbD.

YucnoBeie BbIpakeHHs. YuCIOBOE BBIPAXKEHHUE M €r0 3HAUYCHUE, TOPSIOK
BBITIOJTHCHUS JICHCTBHUM.

[enenune ¢ ocratkoM. [[emeHne ¢ OCTaTKOM Ha MHOXECTBE HATypaJbHBIX YHCET,
ceovicmea oenenus ¢ ocmamkom. IIpakTuyeckue 3a1auu Ha JIEJICHUE C OCTaTKOM.
CpoiicTBa ¥ TpU3HAKU JAeAUMOCTH. CBOMCTBO JNEIMMOCTH CYMMBI (Pa3HOCTH) Ha
yucio. [Ipusnaku nenmumoctr Ha 2, 3, 5, 9,10. [Ipusnaku neaumocTtu Ha 4, 6, 8,
11, 12, 15, 25. Jloka3aTeabCTBO MPHU3HAKOB JCIUMOCTH. PeuieHue
NPAKMUYeCcKux 3a0ay ¢ NpUMeHeHuem NPU3HaAKo8 0elUMoCmu.

PaznoxeHne yuciia Ha MOPOCThie MHOXHUTENIU. [IpocThie M COCTaBHBIE YHCIA,
pewemo Opamocghena. PaznokeHue HATYypaJIbHOTO 4YHCIIa Ha MHOXKHUTEIH,
pa3JIoKEeHHE Ha MPOCThIe MHOXKUTETU. Koiuuecmeo Oenumenetl YUCid, aicopumm
PA3N0ACEHUS YUCAA HA NPOCHble MHOMCUMENU, OCHOBHAS MeopeMa apuih)mMemuKu.
Anrebpandeckue BbIpakeHus. Mcnonb3oBanue OyKB isi 0003HAUECHUSI YHCEN,
BBIYHMCJICHUC 3HAYCHUS anreOpanyecKoro BBIpaKEHUS, MIPUMEHECHHUE
anredpanyecKuX BBIPAXKEHUM JUIsl 3allMCU CBOMCTB apu(PMETHUECKUX IEHCTBUH,
npeoOpa3zoBaHUe ANTreOPANYECKUX BhIPAKEHUM.

Henutenu u kpaTHble. Jlenutenb W €ro CBOMCTBA, MPOCThIE YHWCla, OOIIUMA
JeTTUTEb IBYX M Oojiee uncell, HAauOOJIbIINKH OOIIHMN JeIUTe b, B3aUMHO MPOCTHIC
qucia, HaXOXKIeHWe Haubojbiero odmero aenutenas. KpatHoe M ero CBOWCTBa,
oO1iee kpaTHOE JBYX M 0OoJiee YHcCeN, HAaMMEHbIIee o0Iee KpaTHoe, CIIocoObl Ha-
XO0KJICHUSI HAUMEHBIIIETO O0IIET0 KPaTHOTO.

Hpobu
OObIKHOBEHHBIE ApoOu. Jloms1, yacTh, ApoOHOE Yucio, ApoOk. J[podHOE Yucio Kak

pe3ynbTaT neicHus. [IpaBWiIbHBIE M HENpPaBUJIbHBIC JIPOOH, CMEIIAHHOE YHCIIO.
3amuch HATypadbHOTO 4YWCIa B BHIAE ApoOM C 3aJaHHBIM 3HAMEHATEJEM,
npeoOpa3oBaHUe CMEMIAaHHOW JpoOWM B HENMPaBWIBHYIO JpoOb U HA0OOPOT.
[IpuBenenue napobeit k oOmemy 3HameHarento. CpaBHEHHE OOBIKHOBEHHBIX
npobeit. [lpuemvr cpasnenusi obviknogenHbix Opobeti. CIOXKEHHE W BbIYUTAHHUE
OOBIKHOBEHHBIX JIpoOel. YMHOXEHHE | JieJieHue OOBIKHOBEHHBIX JIPOOEH.
Apudmernueckue JEHCTBUS CO CMEIIAaHHBIMU APOOsiMU. ApudMeTUIeCKHe AecCT-
BU C JApoOHbIMH yHclIaMu. Cnocodvl payuoHanu3ayuu 6blYUCTeHUN U UX



npumMeHeHue npu bINOJIHEeHUU 0eUCmEULL.

Hecsatuunbie  npobu. llemas w  gpoOHas yacTH  JAECATUYHOM  poOwu.
[IpeoOpa3zoBanue AECITHYHBIX Ap0oOEi B 0OBIKHOBEHHBIC. CpaBHEHHUE MECATUYHBIX
npo6eit. CrnoxeHue W BBIYMTAHUE JACCATUYHBIX ApoOei. OKpyrieHue IecATUIHbBIX
apobei. YMHOXKEHHE U JeJeHHE JCCATUYHBIX apoOeit. [Ipeobpaszosanue
00bIKHOBEHHBIX Opobell 68 decsaimuyinble Opoou. Koneunvie u beckoneuHvle nepuo-
ouyeckue decsamuutnvle OpooU.

OtHomienue AByx uucen. Macmrab Ha maHe u kapte. [Ipomopuuu. CpoiicTBa
MPOTOPIH, MPUMEHEHUE MPOTIOPIIUI M OTHOIICHUH MPU PEIICHUH 3a/1a4.
Cpennee apudpmeruueckoe uucen. CpenHee apuMeTHUECKOE JBYX UHCEIL.
N300paxkenne cpeaHero apuMeTHUecKoro JBYX 4YHCENl Ha KOOpPAMHATHOU
npsAMoi.  PelleHne  NpakTUYECKMX  33Ja4 C  [OPUMEHEHUEM  CPEIOHErO
apumernyeckoro. Cpedree apupmemuueckoe HeCKOIbKUX YUCEIL.

[Iponentsl. IlonsTEe mponeHTa. BrunciieHME TPOLIEHTOB OT YKCIA W YHCIIA I10
U3BECTHOMY TMPOLEHTY, BBIPAXEHUE OTHOLIEHHS B TMpoleHTax. Pemienue
HECJIOKHBIX MPAKTUYECKHX 3aJ1ay C MPOLEHTaMHU.

Huarpammel. CtonOuatbie U KpyroBbie Auarpammel. M3pineuenne uadopmanuu us3
nuarpamM. M3zoopasicenue ouazpamm no 4ucio8bimM OAHHbIM.

ParmmmonansHbIC UncIa

[TonoxuTenbHble W  OTpULIATEIbHbIC uyHucia. KoopauHaTtHass npsmas W
KOOpJAMHATHAS IUIOCKOCTh, HM300paKEHUE YKCET Ha KOOPAWHATHOM MPSMOM.
CpaBHenue uyucen. Moaynb 4YuCia, TEOMETPUYECKAS HWHTEPIpPETalurs MOMYJIA
yucia. JJefCTBUS ¢ MOJOKUTEIbHBIMUA U OTPULIATEIBHBIMU YUCIAMHU. MHOXECTBO
[IEJIBIX YHCEII.

[Tonsatue o panuoHaabHOM 4HCHE. [Ipedcmasnenue o MHOICECMEE PAYUOHAIbHBIX
yucen. JIeNcTBUs ¢ pallMOHAIIbHBIMU YU CIIAMHU.

Perienye TeKCTOBEIX 3aJ1a4

EavHuIel u3mMepenuii: IUIMHBL, TUTOMIaaAH, 00beMa, MacChl, BPEMEHH, CKOPOCTH.
3aBUCUMOCTH MEXIYy €AUHUIIAMH W3MEPEHUs] KaXJI0W BEJIUYUHBI. 3aBUCHMOCTHU
MEX]ly BEJIMUMHAMU: CKOPOCTh, BPEMsI, PACCTOSIHUE; TPOU3BOIUTEIILHOCTD, BpEMSI,
paboTa; 11eHa, KOJUYECTBO, CTOUMOCTb.

3agaun Ha Bce apudMmeTHdYecKHe JeUcTBUsA. PelieHue TEKCTOBBIX 3ajad
apupmeTnyeckuM crnocodboM. Mcnonb3oBaHue TaOMUL, CXEM, YepTexeH, APYrux
CPEACTB MPEACTABIICHUS] TAHHBIX MPU PEIICHUU 3a/1a4UH.

3amaun Ha JBIWKEHUE, pabOTy M TMOKYINKH. PelieHne HECIOXKHBIX 3a/ad Ha
JBIDKEHHWE B TMPOTUBOMOJOXKHBIX HAMNpPABJICHUSX, B OJHOM HaIlpaBJICHUH,
JIBI)KEHUE TI0 pEKEe MO0 TEYEHUIO M MPOTUB TeueHus. Cpeowuss cropocms
osudicenus. Pemienne 3amad Ha coBMecTHYIO paborty. [Ipumenenue npobeii mpu
pelieHny 3aaa4.

3agauu Ha 4acTH, JOJIU, MPOIEHTHI. PenieHue 3a/1ady Ha HAXOXKJACHUE YacTH YHCIIa
Y Yuclia 1o ero yactu. Pemenue 3amad Ha npoueHTsl. [IpuMenenne npornopuunii
IIPU PEIICHUY 3a/1a4.

Jlornueckue 3agauu. PereHue HECIOXKHBIX JIOTMYECKUX 3adad. Pewenue
JI02UHECKUX 3a0ay ¢ NOMOWbI0 maduy.



OCHOBHBIE METOJBI PpELICHHUS TEKCTOBBIX 3agad: apudmMeTuyeckui, mnepedop
BapHaHTOB, AJIreOpanyuecKuil.

Harnsnnas reomerpus. @urypsl B okpyxkawmem Mupe. HarisgHbie
NpeACTaBieHUs O (urypax Ha IUIOCKOCTH: TMpsiMasi, OTPE30K, JIyd, YToOJI,
JoMaHasi, MHOTOYTOJbHHUK, OKPYXHOCTb, KpYyr, MapajjeidbHOCTh U
NEePHEHAUKYISIPHOCTD NPSIMBIX, napajuiesiorpamm, TPEYrOJIbHUK,
YETBIPEXYTOJIbHUK, MPAMOYTOJbHUK, KBaapar, pomb. TpeyrolbHUK, 6uUObl
mpeyeonvnuxos. Teopema Ilughacopa. Hepasencmeo mpeyeonvnuka. Ilpasunvhvie
MHo20y2onbHuKU. 1300pakeHre OCHOBHBIX TeOMeTpuueckux Gpuryp. Bzaummnoe
pacnonodcenue 08yxX NPAMbIX, O08YX OKPYICHOCMEU, NPAMOU U OKPYHCHOCHIU.
JnuHa oTpe3ka, JOMaHOW, MEPUMETP MHOTOYTOJbHUKA, OUHA OKPYHCHOCHMU,
yycno n. Enununel uzMmepenus iauHbl. [locTpoeHuwe oTpe3ka 3aJaHHOU
nnuHbl. Bunesl yrinoB. I'pagycnas mepa yrina. M3mepeHue W TOCTpOCHHUE
yIJI0B C TOMOIIBIO TPAHCIIOPTHUPA.

[Tepumerp MHOTOYyTONBbHUKA. [ToHSATHE MIOMIANN PUTYPBI; € IUHUIIBI
u3MepeHus miomanu. [bnomans npsiMmoyroiabHuKa, KBajaparta, TpeyrojbHUKA,
kpyra. [IpubnuxxenHoe u3MepeHue miaomanan Guryp Ha KieTdaTo Oymare.
Pasnosenuxue gueypoi. I[looodbue ueyp na niockocmu u 8 npocmpancmae,
Ko3¢huyuernm nodoodus, omuoutenue niowadeti NoO0OHuIX ucyp, 06vemos
no0ooOHbix men. HarnsiiHple MpeICTaBICHUS O TPOCTPAHCTBEHHBIX PUTYypax:
Ky0, mapajuieaenunen, npu3Ma, nupamua, map, chpepa, KoOHycC, IUIUHIP.
l'eoepaghuueckue xoopounamol, napannenu u mepuouausl. 3o06paxeHue
NPOCTPaHCTBEHHBIX Quryp. Muoecoepannuku. lIpagunbHble MHO20SDAHHUKU.
[IpuMepsl pa3BepTOK MHOTOTPAHHUKOB, IMJIUHAPA U KOHYyca. [loHATHE
o0bema; eTuHUIBI 00BemMa. O0bEM MPSIMOYTOJIBHOTO MapajieeIuIeaa,
Ky0a, KoHyca, yuruxnopa, wapa.

[Tousitue o paBeHctBe puryp. LleHTpanbHas, oceBas U 3epKaibHas
cumMmeTpuu. M3o00pakenne cuMMeTpudHbIX Guryp. Pemenue npakTudaeckux
3aJ1a4y ¢ MPUMEHEHHUEM ITPOCTEHIINX CBOMCTB PuUryp.

Ucrtopust matematuku. [losenenue yughp, 6yxs, uepoznugos 6 npoyecce cuema Ha
opesnem Bnusxcnem Bocmoxe. Cnassanckas u pumckas vymepayuu. Poowcoenue
wecmuoecamepudnoll cucmemol cuucienus. Ilossnenue oecamuunoul (apabckoii)
Hymepayuu. Pooxcoenue u pazeumue apugpmemuxu HamypanwvHuix yucen. HOK,
HO/I[, npocmoie yucna. Pewwemo Spamocghena. Ilosenenue nyns u
ompuyamenvbHuIX yucen ¢ mamemamuxe opesnocmu. Ponv [[uogpanma. /[poou 6
Basunone, Ecunme, Pume. Omxpwvimue oecamuunsix oOpodeu. Cmapunhvie
cucmemvl mep. [lecamuunvle Opoou u mempudeckas cucmema mep. JI. Macnuyxuu.

7-9 K1acchbl
Monyab anreopa.

Yucna

PanmonanbHbeie yuciaa. MHOXECTBO palMOHANIbHBIX uncen. CpaBHEHUE
palMOHANBHBIX 4Kcel. J[eNCTBUS C palMoHadbHbIMU uuciaaMmu. Ilpedcmagnenue



PAUUOHATIBLHO20 YUCTA 0eCAMUYHOU OPOObIO.

Wppannonaneueie yucna. llonstne nppannonansHoro uncna. PacroznaBanue
MPPALMOHATIBHBIX YHCEJL. [Tpumepsl JIOKA3aTEIIbCTB B anredpe.
WppauronaneHocTh  uucina. [Ipumenenne B reomerpun.  Cpaenenue
uppayuonanvHvix yucen. Mnoxscecmeo delicmeumenpbHbIxX ducel.

ToxxnecTBeHHbIE TPEOOpa30BaHUs

YucioBble 1 OyKBEHHBIE BBIpaKEHHsI. BbIpakeHHe ¢ MepeMeHHOW. 3HaueHue
BbIpaxkeHus. [lojicTaHOBKa YnCeN U @blparceHuii BMECTO MIEPEMEHHBIX.

[enbie BohipaxkeHus. CTeneHb C HAaTypaJbHBIM IOKAa3aTelieM U €€ CBOMCTBA.
[IpeoOpazoBanusi  BBIPAKCHUM, COACPXKAIIUX CTENEHH C  HATypaJbHBIM
MOKa3aTeJIeM.

OnnowieH, MHOrowieH. JIeWcTBUA ¢ OJHOWICHAMHM M MHOTOYJIEHAMH
(cnmoxeHue, BBIUMTAHHE, YMHOKEeHHE). DOpMysbl COKpAIEeHHOTO YMHOEHHUS:
Pa3HOCTh KBaJIpaTOB, KBaJApaT CyMMBbl M Pa3HOCTH. PasnoxkeHne MHOroujeHa Ha
MHOXXHUTENIM: BBIHECEHHE OOIIEro MHOXHUTENIS 3a CKOOKU, 2pYynRUpo6Ka,
npumeHenue opmyn CoKpauwieHHo20 ymHoxcenusn. Keaopammuwtii mpexuinen,
PazioxceHue Keaopamuo20 mpexuieHa Ha MHOMCUmeU.

JlpoOHO-parmoHaiabHble  BbIpaxkeHHs. CTENeHb C I1EJIbIM  I10Ka3aTelIeM.
[IpeoOpazoBanue JapOOHO-TMHEWHBIX BBIPAKEHUM: CIOKEHHE, YMHOXXEHHUE,
neneHue. Anzeopauueckas Opoodv. Jlonycmumvle 3HAUEHUA NEPEMEHHDBIX 6
OpooHo-payuonanvuulx evipadicenusax. Cokpauwienue anzedopauueckux opooeil.
Ilpueeoenue anzedopauueckux opooeit k oouemy 3namenamenio. /leiicmeusn c
anzeopauveckumu 0pooamu: CioxceHue, 8vlYUMaHue, YMHOIICEHUe, OejleHue,
6036edceHue 6 cmenens. Ilpeoodpazoeanue evipasricenuil, cooeprcawjux 3HAK
Mo0yna.

KBagpatnbie kopHu. ApudmeTrdeckuii KBapaTHbI KopeHb. [IpeodpazoBanue
BBIpXCHUMN, COJIEPKAIUX KBaJIpaTHbIC KOPHU: YMHOKCHHUE, JIeJICHUE, BHIHECCHHE
MHOXUTENS U3-TI0]1 3HAKA KOPHSI, BHECEHUE MHOMCUMEIAA OO 3HAK KOPHA.

YpaBHeHMs U HEPABEHCTBA

PaBenctBa. UncnoBoe paBeHCTBO. CBOMCTBA YMCIIOBBIX PABEHCTB. PaBEHCTBO ¢
IIEPEMEHHOM.

VYpaBuenus. [loHsTue ypaBHEHHMS W KOpHs ypaBHeHus. [Ipedcmagnenue o
pasnocunvhocmu ypaeuenuu. Qonacmov onpeoenenusn ypasHenusn (oodaacmo
OONYCMUMDBLX 3HAUCHUIL NEPEMEHHOIL).

JIluHeiHOEe ypaBHEHHME U €ro KOpHU. PelleHue JIUHEHHBIX YpaBHEHUU.
Juneiinoe ypasnenue c¢ napamempom. Konuuecmeo kKopheil IuUHENHO020
ypasuenus. Pewenue nuneiinvix ypagnenuil c napamempon.

KBanparnoe ypaBHeHue u ero kopHu. KBagpaTHele ypaBHeHus. HemoiiHbie
KBaJIpaTHbIC ypaBHEHUd. JIMCKPUMHMHAHT KBaJpaTHOro ypaBHeHus. Dopmyna
KOpHEN KBaJapaTHOro ypaBHeHus. Teopema Buema. Teopema, ob6pamnasn
meopeme Buema. Penienvie KBaapaTHbIX YpPaBHEHUMN: HCIONIb30BaHUE (HOPMYIIbI
JUISl HaXOXKJICHUS KODHEW, Zpaguueckuit memoo peuieHus, pas3nodiceHue Ha
MHOMCUmenu, nooodop KoOpHell ¢ UcCnoab3oeanuem meopemvt Buema.
Konuuecmeo kopheii Keaopammnozo mpexunena 6 3A6UCUMOCHU Om €20
ouckpumunanma. buxeadpammuvie ypasnenusa. Ypaeuenusa, ceodumvie K



JIUHEUHbIM U Keaopamubim. Keadpammnuvie ypagnenus c napamempom.

JlpoOHO-parmoHaabHbIE  ypaBHEHHA. Pemienue  mpocTedmux — apoOHO-
JVMHENHBIX YpaBHECHUUN. Peuwtenue OpooHo-payuonanvnvlx ypasnenuil. Memoowi
peuwienus ypasHeHuil: Memoobl PAGHOCUIbHBIX NPeodpA308anuil, Memoo
3amenvl nepemenHou, cpaguueckuit memoo. Ucnonv3oeanue ceoiicme hynkuuii
npu pewenuu ypasuenui. Illpocmeiimue uppayuonaivhvle ypagHeHus euoa -
JfXx) =a, Jf(x) =yfg(x). Ypasuenus suoa x" = a.

Ypasenenua 6 uenvix uucnax.

Cucrtembl ypaBHEHUW. YpaBHEHUE C JABYMs II€pEMEHHbIMHU. JIMHEHHOE
YpaBHEHHE C AByMs nepeMeHHbIMU. [lpamasn Kak cpaguueckan unmepnpemauus
JIUHEUHO020 YPAGHEHUA C 08YMA nepemeHHbimu. [IoHATHE CHUCTEMBI yYpaBHEHHIA.
Pemienune cucremol ypaBHeHUNA. MeETOIBI PEIIEHUS] CUCTEM JIMHEHMHBIX YPaBHEHUU
C JBYMSl MEPEMEHHBIMU: ZpagpuuecKuil memood, Memoo Cl0HCEHUs, METO]
N0ACTaHOBKU. Cucmemol TUHEHHBIX YPAGHEHUIL C NAPAMEMPOM.

HepasencTBa. UmncnoBeie HepaBeHCTBA. (CBOMCTBAa YHCIOBBIX HEPABEHCTB.

[IpoBepka cripaBeIMBOCTH HEPABEHCTB MPH 33JJaHHBIX 3HAYEHUSIX MEPEMEHHBIX.
HepaBeHCTBO ¢ mepemMeHHOM.
Crporue M HeCTporue HepaBeHCTBa. 0Q0.1acmbv onpeoeneHus HepaseHCcmea
(obnacme  OonycmumbviX 3HAYEHUINl nepemeHHoil). PellieHue JITUHEHHBIX
HepaBeHCTB. Keadpammnoe nepasencmeo u e2o pewienus. Pewenue keaopammuix
HEepPAGeHCmE: UCNOINb306AHUE CEOUCME U 2pauKka KeaopamuuHou QyHKuuu,
Memoo uHmepeanos. 3anuch peuieHus Keaopamuozo Hepasencmea. Pewenue
Uenvlx u OpOOHO-PaAUUOHATbHBIX HEPABGEHCHE MEMOOOM UHMEPEAl0E.

Cucrembl HepaBeHCTB. CHCTEMBI HEPABEHCTB C OJHOM MepeMeHHOU. PeleHue
CUCTEM HEPaBEHCTB C OJHOM IIEPEMEHHOW: JIMHEUHBIX, K6AOPAMIHbIX.
N300paxxeHne penieHus CUCTEMbl HEPABEHCTB HA YHUCJIOBOM MpPsIMOM. 3amuch
pELICHUsI CUCTEMbI HEPABEHCTB.

DOyHKIUH

[lonsitue QpyHkuuu. [lekapToBbl KOOpJIMHATHI Ha TIOCKOCTUH. PopMHpOBaHUE
MIPEACTABICHUM O METANPEIMETHOM MOHITHH «KOOpAUHATHD. CrocoObl 3a1aHus
(GyHKUMNA: aHANUTHYECKUM, Trpaduueckud, Tabauunbld. [paduk ¢yHKUMU.
[Ipumepsl PyHKIUH, TOIy4aeMbIX B MPOLECCE UCCIEAOBAHUS PA3IHYHBIX peajib-
HBIX MPOIIECCOB M pelIeHUs 3adad. 3HaueHue (QyHKUuuM B Touke. CBoiicTBa
(GyHKIMI: 00nacTh ONpeneNeHrs, MHOXKECTBO 3HAYCHUH, HYJIH, MPOMEKYTKH
3HAKOIIOCTOSIHCTBA, YE€MHOCHb/HEYemHOCmb, TPOMEKYTKA BO3PACTAHHUS U
yOBIBaHUS, HAMOOJIBIIIee U HaMMEHbIIIee 3HaueHus. McciaeqoBanue QyHKIMH 10 ee
rpaduxy. Ilpedocmaenenue 06 acumnmomax. Henpepvienocms @ynkyuu.
Kycouno 3a0annvie pynxuuu.

Jluneiinast ¢yukuus. CBoiictBa u rpaduk ¢yuakuumun Yy = Kx. CpoiicTBa H
rpadguk auHEHHOW (QyHKIMU. YTI0BOM KodbdUIMEeHT npsMoil. PacronoxeHue
rpaduka JTMHEHHOW (YHKIMHU B 3aBUCUMOCTH OT €€ YIJoBOro kod(p¢uuueHta u
cBoOoaHOrO unieHa. Haxoowcoenue korgpgpuyuenmoes nuneinnoii ¢pynkuyuu no
3A0AHHBIM YCTI08UAM: NPOXO0IHCOCHUE NPAMOI uepe3 06e MOUKU C 3a0aAHHbIMU
KOOpOunamamu, npoxoicoeHue npAmoil yepe3 OAHHYI0 MOYKY NApaiienbHO
OAHHOIL NPAMOIL.

KBagpatuunas ¢ynkuus. CpoiicTBa W rpaduk KBaJpaTUUHOW (DYHKIIUH



(mapatomna). Ilocmpoenue zpagpuxka Keaopamuunoul @GyHKuuu no mouKam.

Haxoxnenne Hyned KBaapaTuuyHOW (yHKUUU, MHOMCecmea 3HAUEHUII,

HPOMENHCYMKOB 3HAKONOCMO- AHCM A, NPOMENCYMKO8 MOHOMOHHOCHU.
OOpartHas mponopIMoHaANbHOCTh. CBOMCTBA (DYHKITUN

y = . I'unep6omna.
I'pagpuxu gpyuxyuii. Ilpeoopazosanue 2paghuxka gpynxkuyuu 'y = tX) ona
nocmpoenusn zpaguxoe pynkyuii euoa 'y = af(kx + b) + c.

I'pagpuxu pynxyuiny =a +x+b, ¥ =,¥ =, ¥ = |x.

[TocnenoBaTtenbHOCTH H  mOporpeccur. YucioBas MOCIENOBATEIBHOCTD.
[IpuMepbl YUCIOBBIX MOCIENOBATENBHOCTEN. bECKOHEUHBIE TTOCIIEI0BATENBHOCTH.
Apudmernueckass mporpeccuss M ee cBoilcTBa. ['eomerpuueckas mporpeccus.
dopMmyiia 0OIIETO YJICHA U CYMMbL REPBBIX N UTIeHO8 apUphMemudecKoil u 2eome-
mpuueckoiu npocpeccuii. Cxooauwianca 2eomempuiecKan npozpeccus.

Pemienne TekCcTOBBIX 3a/ad. 3ajaud Ha Bce apuMETHUUYECKHE JIEUCTBUA.
Perienrie TeKCTOBBIX 3a7a4 apudMeTHIeCKUM criocoboM. Vcrnosib3oBanue Tabiuil,
CXEM, YEepPTEKEU, IPYyrux CPeJCTB MPECTABICHUS JaHHBIX MMPU PEUICHUU 3aJa4H.
3agaun Ha JBIXKEHUE, pabOTy U MOKYNKH. AHAIUW3 BO3MOXHBIX CUTyallUH
B3aMMHOT'O PAaCIOJIOXKEHUSI 00OBEKTOB MPU UX JIBUKEHUHU, COOTHOIIEHUS 00BEMOB
BBITIOJIHAEMBIX pPabOT TMpU COBMECTHOM pabore. 3ajaud Ha 4YacTd, [OJIH,
MPOIIEHTHI. PelieHne 3aay Ha HaXOXKIEHUE YacTH YKCIIA M YHUCia MO €ro YacTH.
Pemienne 3amady Ha mpoueHTHl U 10aH. [IpuMeHeHne nponopuuid Mpu peleHun
3a1ad.

Jlornueckue 3agaun. Pemenue nornueckux 3anad. Peuienue no2uyeckux
3a0ay ¢ NOMOULbI0 Maodauy.

OcHOBHBIE ~ METOJBI  PEHICHUS TEKCTOBBIX  3ajlay:  apuMETHUECKHil,
anreOpanyeckuii, nepedop BapuaHToB. Ilepeuunvie npeocmasnenus o Opy2ux
Memooax peuteHus 3a0ay (ceomempuueckue u zpaguueckue memoowvt).

CrarucTtuka u TeopHusi BEpOSTHOCTEN

Craructuka. TabnuyHoe u rpaduyueckoe npeacTaBiIeHUe JaHHBIX, CTOJIOYATHIC
U KPYroBble auarpaMmbl, rpaduku, MPUMEHEHUE auarpaMM M TpapuKoOB IS
OMHMCAHWS 3aBUCHMOCTEH peadbHbIX BEIWYHMH, H3BIICUCHUE HWHPOPMAIUA U3
Tabmui, auarpaMMm U TpadukoB. OmnucaTenbHble CTATUCTHYECKHE MMOKA3aTeIH
YUCJIOBBIX HAOOpOB: cpenHee apudmeTnueckoe, Mmeouana, HAUOOIbLIEE U
HauMeEHbIllee 3HadeHus. Mepbl paccemBaHUS: pasMmax, oucnepcus. CrydaitHas
M3MEHYHUBOCTh. I3MEHYUBOCTh MPU U3MEPEHUAX. 3AKOHOMEPHOCU 68 USMEHUUBBIX
BENUYUHAX.

Crnyuaiinple coObiTusi. CimydaliHbIE OMBITHI (9KCTIEPUMEHTHI), dJIEMEHTapHbBIC
Ciy4aitHbie cOOBITHS (MCX01bl). BeposTHOCTH 3iemMeHTapHbIX coObITUN. COOBITHS
B CIIYYailHBIX JKCIIEPUMEHTAX W OJarOMpHUSTCTBYIONIUE dJIEMEHTAPHBIC COOBITHS.
BepositHoctr  cimydaliHbIX  coObITHH.  OmBITBI ¢ PaBHOBO3MOXKHBIMU
AJMIEMEHTapHBIMU  COOBITHsIMU.  Kimaccwueckue  BEpOSTHOCTHBIE  OMBITHI €
UCIIOJIb30BaHUEM MOHET, KYOUKOB. [IpedcmaenenHue cobvimuii ¢ nOMOubIO
ouazpamm Dunepa. Ilpomusononodxcusie cobvimus, o0veOuHeHue u nepecedenue
coovimuti.  Ilpasuno  cnoocenus  eeposmuocmeti.  CnyyauHvlti  8b100p.
Ilpeocmaesnenue sxcnepumenma 6 6ude Oepesa. Heszasucumvie cobvimus.



Ymnoowcenue  seposmmnocmeu  nesagucumvix  coowvimuu. IlocnedosamenvHule
He3asucumvle ucnvimanus. llpedcmasnenue o He3a8UCUMBIX COOLIMUAX 8 HCUSHU.
Mamemamuueckoe oodcuoanue. Ceolicmea MamemMamuiecko2o  OHCUOAHUS.
Ilousamue o 3axone 6oabUIUX YUCE.

Onemenmor  kombunamopuxu.  IIpaBuino  yMHOXEHHUS, MEPECTAaHOBKH,
dakropuan yucna. Couemanus u yucio covemanui. Popmynra wucia couemaHuil.
Tpeyeonvuux Ilackans. Onvimel ¢ OONbWUM — YUCIOM  DABHOBO3MONCHBIX
NeMeHmMapHblX coobimuil. Beluucienue eeposmuocmetl 8 Onblmax ¢ nNpUMeHeHuem
Komounamopuvix — Gopmyn.  HUcneimanus  bepnynnu.  Ycenex u  Heyoaua.
Beposmnocmu cobvimuii 6 cepuu ucnvimanuii bepuynnu.

Ucropust MmaTeMatuku. Bo3HukHoGeHue mamemamukyu KaK HAYKU, 5mansl ee
pazsumusi. OcHogHble pazoenvl Mamemamuku. Bvioaowuecs mamemamuku u ux
8K1A0 8 paszeumue Hayku. beckoneunocms munoocecmea npocmuix yucen. Yucna u
onunvl ompesxkos. Payuonanvnvie uucna. Ilompebnocmv 6 uppayuoHaIbHLIX
yucnax. Illxona Iughazopa. 3aposcoenue ancebpvl 6 Hedpax apugmemuxu. An-
Xopeszmu. Poorcoenue dykeennotl cumeonuxu. Il. @epma, @. Buem, P. Jlexapm.
llosenenue memooa KoopouHam, nO360AINOULE20 NEPEBOOUMb 2e0MempuiecKue
o0bvexmul Ha A3bIK anceopwvl. llosenenue epaguxos gynxyui. P. lexapm, 1.
Depma. 3aoaua Jleonapoo I[luzanckoeo (Dubonauuu) o0 KpoOIUKAX, HUCIA
Qubonauuu. 3adaua o waxmamuou oOocke. HMcmoxu meopuu eeposimHocmel.
cmpaxogoe Oeno, azapmuvle uepvl. I1. ©epma, b. Ilackans, A. Bepuynnu, A. H.
Konmozopos.

Mopayab reomerpusi.
7 Knacc

HavanbHble reoMeTpuyYeCcKre CBEICHU
Hauanpuble moHsTHS miaHuMeTpuu. [eomerpuueckue ¢urypsl. Ilonsrue o
paBeHcTBe puryp. Otpe3ok. PaBeHCcTBO 0Tpe3koB. [[muHa oTpeska u ee CBOMCTBA.
VYron. PaBencTtBo yroB. BenuunHa yrma u ee cBoiictBa. CMeEXHbIE U
BEPTUKAJIBHBIC YIUIBI U UX CBOMCTBA. lleprieHIMKyIsApHBIE IPSMBIE.
TpeyroabHUKN
Tpeyronpauk. IIpu3Hakn paBeHCTBa TpeyrojdbHUKOB. llepnengukynsap k
npsiMoii. Menuanbl, OMCCEKTPHUCHl U BBICOTHI TPEYroiibHUKA. PaBHOOEnpEeHHBIN
TPEYTOJIHUK U €ro cBoucTBa. OCHOBHBIE 33/Ja4M HA MOCTPOEHUE C MOMOLIBIO
LUPKYJIS U TUHEUKH.
[TapannenbHble NpsIMbIE
[Ipu3Haku napagIenbHOCTH NOPSMBIX. AKCHOMA MapajuleNIbHBIX —IPSMBIX.
CBoiicTBa napajyIeIbHBIX MPSIMBIX.
CoOoTHOLIEHUSI MEXAY CTOPOHAMU U YIJIaMU TPEYTOJIbHUKA
Cymma yroB TpeyrojapHHKa. COOTHOLIEHUS MEXAY CTOPOHAaMHM W YIJIaMH
TPEYTOJbHUKA. Hepagencrtso TPEYTrOoJIbHUKA. HexoTopsie CBOMCTBA
IPAMOYTOJIBHBIX ~ TPEYTrOJIbHUKOB. IIpH3Haku paBeHCTBa  IPAMOYTOJIBHBIX
TPEYroJbHUKOB. PacctosstHue ot Touku A0 mnpsMmou. PaccrositHne wMexny
MapaJUICIIbHBIMU MPSIMBIMH. 3a/1a41 HA MIOCTPOEHHUE.

& Kimacc



YeThIpexXyroabHUKH.

MHOTOYTOJIBHUK, BBIITYKJIBIII MHOTOYTOJbHUK, YETBIPEXYTOJIb HUK.
[Tapannenorpamm, ero cBoucTBa U npu3Haku. Tpanenus. [IpamoyronsHuxk,
pom0, KBagpart, ux cBoiicTBa. OceBas U LIEHTpajIbHAsA CHMMETPUU.
[Lmomane.

[TonsTHE TUIOIIaAM MHOTOYroJbHUKA. [limomanu npssMoyroyisHUKa,
napajieiaorpaMma, TpeyrojipbHuka, Tpanenuu. Teopema [ludaropa.
[Tono6HbIE TPEYTOIBHUKHU

[Tono6HbIE TpeyroabHUKHU. [Ipu3Haku mogo0us TpeyroabHUKOB.
[TpumeHeHne nogodus K JoKa3aTeIbCTBY TEOPEM U pelieHuto 3anad. CuHyc,
KOCHUHYC M TAHT€HC OCTPOro0 yIjia NPsIMOYTOJIBHOI'O TPEYTOJIbHUKA.
OKpyKHOCTb.

B3anMHOe pacnonoxeHue npsaMou u okpyxHocThu. KacarenbHas K
OKPY’KHOCTH, €€ CBOMCTBO U NpHU3HaAK. L[eHTpanbHble U BIUCAHHBIE YIJIBI.
YeTsipe 3aMeyaTeabHble TOUKH TPEYTOJbHUKA. BrincanHas u onucaHHas
OKPY>KHOCTH.

9 xiace
Bekropsl.
[Tonsitue BekTopa. PaBeHCTBO BeKTOpOB. CIOXKEHHUE W BBIYMTAHHE BEKTOPOB.
YMHOXXEHHE BEKTOpa Ha 4ucio. PasinokeHre BEKTOpa MO JABYM HEKOJJIMHEAPHBIM
Bekropam. KoopauHarel BekTopa. [IpocTeiimme 3a1aun B KOOpAUHaTax. YpaBHEHUS
OKPY>KHOCTH U NpAMOM. [IpuMeHeHre BEKTOPOB U KOOPAUHAT IPU PELLIEHUH 3a/ay.
Merton koopauHar.
Koopnunatet Bektopa. Ilpocreilime 3amaun B KOOpAMHATax. YpaBHEHUSA
OKPYXKHOCTH U NpsAMOi. [IpumeneHne BEKTOpOB ¥ KOOPAUHAT MPY PELIEHUH 3a/1a4.
CooTHOIIEHUS MEXKIy CTOpPOHAaMM M YIIaMH TpeyrojpHuka. CkamsipHOe
IIPOU3BEICHUE BEKTOPOB.
CuHyc, KOCMHYC M TaHI€HC ymia. TeopeMbl CHMHYCOB M KOCHUHYCOB. Pemienue
TPeyroJbHUKOB. CKalsipHOE NPOU3BEACHUE BEKTOPOB M €ro IPUMEHEHUE B
re€OMETPUUECKHX 3a7a4ax.
JInmnHa OKpY>KHOCTH M IUIOLIAAb Kpyra.
[IpaBunbpHBIE MHOTOYroJbHUKH. OKpYKHOCTH, ONMCaHHAs OKOJO IPaBHIJIBHOIO
MHOIOYIOJIbHUKa W BlOMcaHHas B Hero. lloctpoenue  mpaBWIBHBIX
MHOT'OYT'OJIbHUKOB. [[nmHa okpyxxHocTu. [nomans kpyra.
JIBrxeHus.
OtoOpakenue miaockoctu Ha cebs. [lonarue aBuxeHus. OceBas U IEHTpAJIbHAS
cummerpud. [lapamnensusiii nepenoc. [losopor. Hanoxxenus u n1BukeHUs.

HauanbHble CBEICHUS U3 CTEPEOMETPHH.

[IpenmeTt crepeomeTpun. ['eoMmeTpruyeckre Teiaa U NOBEPXHOCTH. MHOTOTpaHHUKMU:
npu3Ma, napajuiesnenunesn, napamuaa, Gopmyibl JUisl BBIUUCICHHUS UX OOBEMOB.
Tena ¥ MOBEPXHOCTH BpalleHUs: HWIMHAP, KOHYC, cdepa, map, GopMynsl s
BBIYHCIICHUS UX TUIONIAeH MOBEPXHOCTEW U 0OHEMOB.



OO0 akcuoMax IIAHUMETPHH
becena 00 akcmoMax reoOMeTpHH.
OO0 akcMoMax IIAHUMETPHH.
AKCHOMBI TUIAaHUMETPHH.

V1. TemaTuyeckoe NJIaHUPOBAHHUE

S kaace
Paznen HN3yuyaemblii MaTepua Koua-Bo B Tom yncie
4YacoB | KOHTPOJIbHbIE
padoThI
1 HarypanbHble uncna v HyJb. 27 2
2 YuciioBbie 1 OyKBEHHBIE BBIPAKCHHUS. 29 2
3 Jlonu u ipodu. 13 1
4 JleiicTBus ¢ ApoOsiMU. 28 2
5 Jlecsituunbie qpoou. 42 4
6 IToBTOpEHHE. 26 1
7 PesepB BpemeHun 5
Uroro 170 12
6 kiacc
Paznen | U3yyaemblii MmaTepuall KoJu-Bo B ToMm 4yucae
YacoB | KOHTPOJIbHbIE
padoThI
1 [TponopiinoHaILHOCTD. 27 2
2 JlenuMocCTh yuce. 35 2
3 OTtpuraTenbHBIC YHCIIA. 33 2
4 DopMyTbl U ypaBHEHUSI. 39 3
5 IToBTOpEHUe. 36 2
6 Peseps 2
Utoro 170 11
7 kiacc ajareopa
Paznea N3yuyaembiii MaTepuaJl Kou-Bo B Tom ynciae
YacoB | KOHTPOJIbHbIE
padoThI
1 MaremaTuyeCcKuil S3bIK. 21 2
2 DOyHKIMS. 23 2
3 CreneHsp ¢ HaTypaJIbHBIM [TOKA3aTeIeM U €€ 14 2




CBOMCTBA.

4 MHOro4JIeHBI. 23 3
5 BeposaTHOCTb. 10 1
6 IToBTOpEHME. 11 1
Hroro 102 11
7 Kiaacc reoMeTpust
Paspnen M3yyaembiii MaTepuall Kou-Bo B ToM yucie
4acoB KOHTPOJIbHbIE
padoThI
1 HavanpHble reoMeTpuuecKre CBEICHUS. 11 1
2 TpeyronbHUKH. 17 1
3 [TapannenbHble TpsIMbIE 13 1
4 CooTHo1IEHUST MEXKy CTOPOHAMU U yIIIAMH 18 2
TPEYroJIbHUKA
5 IToBropenue. Pemenue 3a1ad. 9 1
Hroro 68 6
8 kiacc anredopa
Pazaen HN3yyaembiii MaTepuaJl Koa-Bo | B Tom umcie
4acoB KOHTPOJIbHbIE
padoThI
1 PanroHaibHbIE BHIpAKEHUS 33 1
2 CreneHb ¢ LEIbIM MOKa3aTesieM 20 2
3 KBanparneie KopHH 26 1
4 KBanpaTtHbie ypaBHEeHUs 28 2
5 BepositHoCTh 9 1
6 IToBTOpEHME 20 1
Nroro 136 8
8 ki1acc reomerTpus
Pasnen N3yyaeMblli MaTepuan Koun-Bo B ToM yucae
4acoB KOHTPOJIbHbIE
padoThI
1 YeThIpeXyroJbHUKH. 14 1
2 [Imomane. 14 1
3 [To00HBIE TPEYTOIBHUKH. 19 2
4 OKpYy>KHOCTb. 17 1
5 IToBTOpEeHUE 4 1




68 6
9 ki1acc aaredpa
Paspnen H3y4yaemblit MaTepua Kos-Bo | B Tom umncie
4acoB KOHTPOJIbHBIE
padoThI
1 HepageHcraa. 33 3
2 KBaaparuunas QpyHkims 32 2
3 Kopnu -1 crenenn 16 2
4 [Tporpeccun 25 2
5 DJeMEHTHI TEOPUH BEPOATHOCTEH U 9 1
CTaTUCTUKU
6 [ToBTOpEeHnE 21 1
HUrtoro 136 11
9 kJ1acc reoMeTpus
Pasnen N3yyaembiii MmaTepuall Kou-Bo | B Tom uymcie
4acoB KOHTPOJIbHbIE
padoThI
1 Bekropsl 8
2 Merton KoopIMHAT 10 1
3 CooTHo1IeHUsI MEXKy CTOPOHAMU U yTIIaMHU 11 1
TpeyroipHuka. CKalsipHOE TPOU3BEICHHE
BEKTOPOB
4 JITMHA OKPY>KHOCTH U TUIOMAAb Kpyra 12 1
5 JIBrKeHUS 8 1
6 HauasnbHble CBEICHUS U3 CTEPEOMETPUHU 8
7 006 akcuomax TUIAaHUMETPHH 2
8 [ToBTOpenue. Pemenue 3a1ay. 9 1
68 5







