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ITosicHuTeILHASA 3aMUCKA

Pabouast mporpamMMa mo MareMmaTHke Jii OCHOBHOW IIKOJBI COCTAaBJI€HA HAa OCHOBE (PYHIAMEHTAJILHOTO SApa COACpIKaHUS
oO1iero o0pa3zoBaHusi, TpeOOBAaHUN K pe3ysibTaTaM OCBOEHHUs 00pa3oBaTEIbHON MPOrpaMMbl OCHOBHOI'O 0OIlero 0O0pa3oBaHus,
MpeACTaBICHHBIX B denepasbHOM TOCYAapCTBEHHOM 00pa30BaTEbHOM CTaHJApPTE OCHOBHOTO 00IIero oOpa3oBaHUs H
aBTopckou nporpammel A.I'. Mepsnska, B.b. Ilomonckoro, M.C. fAxup, E. B. bynko, OOIl OOO MBOY IIkomnsr Ne 174 r.0.
Camapa.
Pabouas nporpamma onupaercs Ha YMK:
e VueOHMK JUIsl yUalluXcs 5 Kjacca MoJi pelakiue KoJUIeKTUBA aBTOpoB: MaTeMatuka: 5 Kjiacc: y4eOHUK I yJaIuxcs
obmeoOpasoBarenbHbIX yupexaeHuit / A.I'. Mep3mnsak, B.b. ITonorckuit, M.C. Sxkup. — M.: Benrtana-I'pad, 2017.
e VYyeOHUK /Ui yHamuxcs 6 Kiacca 1moji peJakiifei KoJJIeKTHBa aBTopoB: MaTtemaTtuka: 6 kiacc: yueOHUK JIJIs yJaruxcst
obmeoOpasoBarenbHbIX yupexaeHuit / A.I'. Mep3msak, B.b. ITononckuit, M.C. SIxkup. — M.: Benrtana-I'pad, 2017.
o Teomerpus, 7 —9: Yue0. nus obuieodpazonart. yupexaenuii / JI.C. Atanacsn, B.®. byry3os, C.b. Kapnomies u ap. — M.:
IIpocsenienue.
e JlunmakTuyeckue MaTepuassl mo reomerpuu s 7, 8,9 kimacca / 3uB b.I'., Meitnep B.M. — M.: [IpocBemieHue.
e A.I''Mopakosuu. Anredpa-7, 8, 9. Hacte 1. Yuebnuk, M.: MueMmo3uHa.
e A.I''Mopakosuy u nip. Anredpa-7, 8, 9. Hacte 2. 3agaunuk, M.: Muemo3uHa.

o JI.A.Anekcanaposa. Anredpa-7, 8, 9. KonrponbHbie pabOTHI.



o JL.A.Anekcanapona. Anredpa-7, 8, 9. CamocTosTeNbHbIE PAOOTHI.
B yueGHOM mmaHe MIKOIBI 71 00YYaIOIMIUXCS IO COCTOSTHUIO 37J0POBhS Ha JOMY Ha M3y4YEHHE MaTeMaTHKHU B 5-6 Kiaccax
otBoautcs 204 gacos, 102 yaca B roj, 3 yaca B Henelnmo. Ha n3yuenne maremaTuku B 7-9 Kjaccax OTBOAUTCS 3 Y4eOHBIX Yaca B
HEJCITIO B TCUCHHE KaXKJIOT0 Toj1a 00y4YCHHS, M3 HUX 2 Yaca ainreOphl v 1 4ac reoMeTpun

Pacnpenenenuie yueOHOTo BpeMEHH MEXly IIpeIMETaMU IPEACTABICHO B TaOJIUIIE!

Knaccent IMpeamerst KosunyecTBO 4acoB B KoJsim4ecTBO 4acoB HA CTyIIEHH OCHOBHOI'0
MaTeMATHYeCKOro MK/ HeJ1eJII0 o0pa3oBaHus
5 Maremartuka 3 102
6 Martemartuka 3 102
7 Marematnka (Anredpa) 2 78
8 Marematuka (Anredpa) 2 78
9 Marematnka (Anredpa) 2 78
7 Maremaruka (I'eomerpust) 1 34
8 Maremaruka (I'eomeTprist) 1 34
9 Maremaruka (I"'eomeTprist) 1 34
BCET'O 510

N3yuenue pazgena «MaTeMaTuka B HCTOPUYECKOM Pa3BUTUN» UJIET CKBO3HBIM KYPCOM.

N3yyenne MaTeMaTUKH Ha CTYIIEHH OCHOBHOTO O0IIIETO 00pa30oBaHus HAMIPaBICHO

Ha JIOCTH>KEHUE CICAYIOUINX Uenel:

- OBJIQJICHHE CHUCTEMON MaTeMaTHYeCKUX 3HAHWM W YMEHHM, HEOOXOAMMBIX IJISi TPUMEHEHHS B MPAKTUYECKOW JICSTEIBHOCTH,
M3YUYEHHS] CMEKHBIX JTUCIUIUINH, IPOIOJDKEHUST 00pa30BaHuUs;

- HHTCJJICKTYaJIbHOC pPa3BUTHC, (I)OpMHpOBaHI/Ie Ka4yCCTB JINYHOCTH, HGO6XOI[I/IMI>IX YCJIIOBCKY JIA HOHHOHCHHOﬁ KHU3HHU B



COBPEMEHHOM OOIIIECTBE, CBOMCTBEHHBIX MATEMAaTHYECKON JESITCIIBHOCTU: SICHOCTH M TOYHOCTH MBICIH, KPUTHYHOCTH
MBIIUICHUS, 3JIEMEHTOB aJTOPUTMHUYECKON KyJIbTYPhI, MPOCTPAHCTBEHHBIX TMPEICTABICHUN, CIIOCOOHOCTH K TIPEOIOJCHHUIO
TPYJIHOCTEW;

- (hopMHUpOBaHKE TIPEACTABICHUA 00 MACSIX W METOJaX MATEeMAaTHKU KaK YHHUBEPCAIBHOTO S3bIKAa HaYKH W TEXHUKH, CPEIACTBA
MOJENUPOBAHUS SABICHUHN U MIPOLIECCOB;

- BOCIIUTAHUE KYJIbTYPhl JTUYHOCTH, OTHOIICHUSI K MaTeMaTUKE KaK K YacTH OOIIEUeIOBEYECKON KYJIbTYpPhI, UTPaIOIIel 0COO0YyI0
pOJIb B 0OIIECTBEHHOM Pa3BUTHUHU.

3aoauu:

- COXpaHUTb TEOPETUYECKHE M METOHO0JIOTMYECKHUE MOJXOJbl, OMpaBlaBilIhe ceOs B MPAKTUKE MPENOJaBaHUs B HadyaJlbHOU
IIKOJIE;

- MPETyCMOTPETh BO3MOKHOCTh KOMIIEHCAIIMM MPOOETIOB B MOATOTOBKE IIKOJLHUKOB M HEJIOCTATKOB B UX MAaTEMaTHYECKOM
Pa3BUTUU, PA3BUTUU BHUMAHUS U TAMSATH;

- o0ecreunTh YpoBHEBYIO qH((PEpeHITHAIINIO B X0J1¢ 00yUCHHS;

- obecrieunTh 0a3y MaTeMaTUYECKUX 3HAHUH, JOCTATOUYHYIO JUJII M3YyUYCHUS aireOpbl U T€OMETPUM, a TaKkKe IS TPOJOJDKEHUS
oOpa3oBaHus;

- chopMupOBaTh YCTONYHMBBIM UHTEPEC YUAITUXCS K TIPEIMETY;

- BBIIBUTDb U Pa3BUTb MATCMATHYCCKHUEC U TBOPUCCKHUC CHOCO6HOCTI/I;



Ilnanupyembie pe3yabTaThl H3yUeHHUsI ydeOHOro npeamera «MareMaTuka

JIn4HOCTHBIE Pe3yJIbTATHI:

1) BocniTaHWE POCCUHCKOM TPAXKTAHCKOW MICHTHYHOCTH: MMATPHOTH3MA, yBaKeH!s K OTe4ecTBY, OCO3HAHUS BKJIaa
OTEUYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIICHUE K YYCHHIO, TOTOBHOCTh M CLIOCOOHOCTh 00YYarOIIUXCS K CAaMOPa3BUTHIO i CAaMOOOpa30Ba-
HUIO HA OCHOBE MOTHBAIIMU K 00YYEHUIO U TO3HAHUIO;

3) oco3HaHHBII BBIOOP U MIOCTPOCHHE JaTbHEHINCH HHANBUIYAILHON TPaeKTOpHH 00pa3oBaHus Ha 0a3e OPHEHTHPOBKH B
Mupe npodeccuii U MpoPECCUOHAIBHBIX MPEANOYTEHUN ¢ YUETOM YCTOMUYMBBIX [TO3HABATEIBHBIX HHTEPECOB, & TAK)KE Ha OCHOBE
(opMHUpPOBaHUS YBAKUTEIBHOTO OTHOUIEHUS K TPYY, PA3BUTHE OIbITA YYACTHUS B COUMAIBHO 3HAUUMOM TPY/IE;

4) yMeHUE KOHTPOJIMPOBATH MPOIIECC M PE3YJIbTAT y4eOHOU 1 MAaTEeMaTHYECKOM JICSITEIbHOCTH;

5) KPUTUYHOCTH MBIIUICHUS, MHUIIMATHBA, HAXOAUYNBOCTh, aKTHBHOCTH ITPH PEIICHHHA MAaTEeMaTUIYCCKUX 3a]1aY.

6) yMeHue SICHO, TOYHO, TPAMOTHO U3J1araTh CBOM MBICIIH B YCTHOU W MUCbMEHHOW PeYH, IOHUMATh CMBICIT IIOCTABJICHHON
3a/1a4M, BBICTPAUBATh apIyMEHTALMIO, IPUBOJAUTH IPUMEPBI U KOHTPIIPUMEDBI;

7) YMCHHC paCIiO3HABATL JIOTHMYCCKH HCKOPPCKTHBIC BBICKA3bIBAHUA, KDUTUYCCKHU MBICIIUTD, OTJIMYATb 'MIIOTC3Y OT Q)aKTa.

MeTanpeaMeTHbIe pe3yJbTaThl:
1) yMeHHE CaMOCTOSTEIILHO OMPEACIATh EIH CBOET0 00yUeHUs, CTaBUTh U (POPMYJIMPOBATH IS ce0s1 HOBBIE 33/1a4u B

yu€0e, pa3BUBaTh MOTUBBI U MHTEPECHI CBOEH TTO3HABATEIILHON JACATEIHHOCTH;



2) yMEHHE COOTHOCUTDH CBOM JICHCTBUS C INTAHUPYEMBIMU pPe3yJbTaTaMH, OCYIIECTBIATH KOHTPOJIb CBOCH EATEILHOCTH B
MPOLIECCE TOCTIKEHUS Pe3yIbTaTa, OMPEeNaTh CIOCOObI ICUCTBUN B paMKaX MPEA0oKEHHBIX YCIOBHM U TpeOOBaHUM,
KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C U3MEHSIOIIEHCS CUTYaIUEH;

3) yMeHuUe OonpenessaTh MOHATHS, CO37aBaTh 0000IICHNUS, YCTAHABIUBATh aHAIOTHUH, KIIACCH(PHUIIMPOBATH, CAMOCTOSITEIILHO
BBIOMpPATh OCHOBAHUS U KPUTEPUH TSl KIIacCUDUKAINY;

4) yMeHUE yCTaHABINBATh IPUIHHHO-CIICJICTBCHHBIC CBSI3U, CTPOUTH JIOTHYECKOE PACCyXICHUE, YMO3aKIIIOUeHUE (MHIYK-
TUBHOE, IEAYKTUBHOE U 110 aHAJIOTHH) U JIENaTh BHIBOJIBI;

5) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCTIOIB30BaHHS MHPOPMAITHOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI;

6) mepBOHaYANBLHBIE MPEICTABICHUS 00 HIIEAX U O METOAAX MAaTEMATHKH KaK 00 YHHBEPCAILHOM SI3bIKE HAYKU M TEXHUKH,
0 Cpe/ICTBE MOJICTUPOBAHUS SIBJICHUI U TIPOIIECCOB;

7) yMEHUE BHICTh MaTEMAaTHIECKYIO 33]]auy B KOHTEKCTE TPOOIIEMHON CUTYAIIMH B IPYTUX AUCHUILIHHAX, B OKPYKAIOMICH
KU3HU;

8) yMeHHe HaXOIUTh B PA3IIMYHBIX UCTOUYHMKAX HH(OPMAIIHIO, HEOOXOAUMYIO JIJIsl PEIICHHST MATEMAaTHIeCKUX po0ieM, 1
NPEJICTaBIATh €€ B MOHIATHOM (popMe, IPUHUMATh PEIICHHUE B YCIOBUSAX HEMOJIHON UM U30BITOYHOM, TOUHOW WU
BEPOSITHOCTHOM MH(DOpMAIINH;

9) ymeHHe MOHUMATh U UCTIOJIh30BaTh MATEMATHUECKUE CPEICTBA HAMISIIHOCTH (rpaduKu, TaOJIUIbI, CXEMBI U JIp.) IS
WJUTIOCTPAIINH, HHTEPIIPETAIINH, apTyMEHTAINH;

10) ymeH#Me BBIIBUTaTh TUTIOTE3bI TIPU PEIICHUM 3aJ1a41, IOHUMATh HEOOXOJMMOCTh MX TPOBEPKH;

11) noHMMaH#e CYIIHOCTH aJIrOPUTMUYCCKUX TPEANUCAHUI U YMEHHE JIeHCTBOBATh B COOTBETCTBUU C TPEIJIOKCHHBIM

aJTOPUTMOM.



IIpeameTHbIe pe3yabTaThI:

1) oco3HaHMe 3HAYCHUSI MATEMATUKH [T IOBCETHEBHOM JKU3HH YEIIOBEKA;

2) IpeaCcTaBICHUE O MAaTEMAaTHYECKON HayKe Kak cepe MaTeMaTHIeCKON AeATeIbHOCTH, 00 dTanax e€ pa3BuTHs, 0 e
3HaYUMOCTH JJIs1 Pa3BUTHUS LIUBIIIN3ALINY;

3) pa3BuTHE YMEHUH paboTaTh ¢ y4eOHBIM MAaTEMaTHUECKIM TEKCTOM (aHAIM3UPOBATh, H3BJICKATh HEOOXOIUMYIO HH-
(opmatuio), TOYHO U TPAMOTHO BBIPAXKaTh CBOU MBICIU C IPUMEHEHUEM MAaTEMAaTUYECKON TEPMHUHOJIOTUN U CUMBOJIUKH,
IPOBOAMTH KJIaCCU(UKALINUH, JIOTUYECKUE OOOCHOBAHUS;

4) BnajgeHne 0a30BBIM MOHITHHHBIM aIIIApaToOM 110 OCHOBHBIM pa3zeiiaM COJIepKaHMs,

5) mpakTUYeCKH 3HAYUMbIC MATEMATUICCKUE YMEHUS M HABBIKH, X MMPUMEHEHHE K PEIICHUIO MAaTEMAaTHYSCKIX U HeMa-
TEMAaTHUYECKHX 3aJ1a4, IPEAIO0JIararlee yMEeHU:

*  BBINOJHATH BEIYUCIICHHS C HATYPAJIbHBIMU YUCIIAMH, OOBIKHOBEHHBIMU U JECATUYHBIMU IPOOSIMH, MOJIOKUTEIbHBIMU U
OTPULIATEIbHBIMU YHCIAMU;

*  pelarh TEKCTOBBIE 33J]a4l apU(PMETHUECKUM CITIOCOOOM U C TIOMOILBIO COCTABJICHUS U PELICHUS YPABHEHUI;

*  u300paxaTh (PUTyphI HA MIIOCKOCTH;

*  HCHOJIb30BaTh F€OMETPUUYECKUI SI3bIK ISl ONMCAHUS IPEAMETOB OKPYKAIOLIEr0 MUPA;

*  U3MEpATH JUIMHBI OTPE3KOB, BEJIMYMHBI YTJIOB, BBIYUCIATH IVIOMAAN U 00bEMBI (HUTYD;

* pacrno3HaBaTh U U300paXkaTh paBHbIE U CUMMETPUYHBIE (DUTYPBI;

*  NPOBOAUTH HECIIOKHBIE MPAKTUYECKHE BBIYUCIEHUS C MPOLEHTAMH, UCIIOJb30BaTh IPUKUAKY U OLEHKY; BBIIIOIHATH

HEO00XO0IUMbIC U3MEPEHUSI;



*  HCIIOJIb30BaTh OYKBEHHYIO CUMBOJHKY IS 3aIIMCH OOIINX YTBEpXKIEeHUH, POpMyJ, BRIpaKeHUH, YpaBHEHUII;

® CTPOUTH Ha KOOpI[HH&THOfI IJIOCKOCTH TOYKH I10 3aJdaHHBIM KOOpAWHATaM, OIIPCACIIATE KOOPANHATBI TOUCK;

*  YWTAaTh U UCIOJIB30BATh HH(MOPMAIUIO, TPEICTABICHHYIO B BUE TaOIUIIbI, TUArpaMMbl (CTOIOYATON WIIM KPYTOBO), B

rpaduyecKoM BHUJIE;

° peuaTb HpOCTCﬁHIHG KOM6I/IHaT0pHLIC 3aJa4un Hepe6op0M BO3MOKHBIX BAPpHUAHTOB.

IIpenmeTHbIe pe3yJIbTATHI:

5-6 kiaacce

Pasznen

Y4YeHUK HAYYUTCH

Y4eHUuK MOJYYIUT BOSMOKHOCTD HAYYUTHCH

Apudmeruka

* TMOHHMMAaThb OCOOEHHOCTH JIECSITUYHOM CHCTEMBbI
CUMCIICHHS,;

*  HCNOJb30BAaTh  IIOHATHS,
JEIMMOCTBIO HATypaJIbHBIX YUCEIT,
* BBIp@XATh YHUCJIA B HKBUBAJIEHTHBIX (opMax,
BbIOMpas Hanbojee MOAXOAALIYI0 B 3aBUCUMOCTH
OT KOHKPETHOU CHUTYyaluu;

* CpaBHMBATb U YIOPAAOYMUBATH PALMOHAIBHBIC
4HCIIa;

* BBINOJHATH BBIUKUCIEHUA C PALMOHAIBLHBIMU
YUCJIAMH, COYETAs] YCTHBIE U MUCbMEHHBIE IPUEMBI
BBIYMCIICHUM, IPUMEHATH KaJIbKYJIATOD;

* UCIIOJIB30BaTh MOHATHS U YMEHUs, CBSI3AHHBIC C
MIPOLICHTAMH, B XOJ€ PELICHUS MaTeMaTHU4YECKHUX
3aad W 337a4 M3 CMEXKHBIX IIPEIMETOB,
BBIIIOJIHATH HE CIIOXKHBIE IPAKTUYECKUE PACUETHI;

* QHAJTU3MUPOBATh Ipa@UKU 3aBHUCHUMOCTEH MEXIy

CBsA3aHHBIC C

* MO3HAKOMUTHCSA C IIO3UINHOHHBEIMM CHCTEMaMH CUYHUCICHHUS U
OCHOBaHMSMH, OTIUYHBEIMH OT 10);

* yIIyOUTh U Pa3BUTh MPEACTABICHUS O HATypadbHBIX YHUCIAX H
CBOICTBax JEIUMOCTH;

* HAy4YHThCS  MCIOJIb30BaTh NPUEMBI, PAMMOHATUZUPYIOITUE
BBIUMCJICHHSI, TPUOOPECTH HABBIK KOHTPOJIHPOBATh BBIUMCIICHHUS,
BBIOMPAsT MOIXOIAIINN I CUTYyaIluu CIOCO0.




BeJIMYMHAMHU (PACCTOSIHHE, BPEMS; TEMIIEparypa u
T. IL.).

YuciaoBble U OyKBeHHbIE
BbIPAaKeHMs. Y PABHEHUA

*  BBIIOJNHATH  ONEpPAlMd  C  YHCJIOBBIMH
BBIPAKCHUSIMH;

*  BBINONHATH TpeoOpazoBaHHss  OyKBEHHBIX
BbIp@)XEHUI (pacKkpblTHe CKOOOK, TNpUBEACHUE
MOI00HBIX CIaraeMbIX);

* pemats JIMHEHHBIE ypaBHEHMs, pelIaTh
TEKCTOBBIE 3aJaull aNreOpandecKuM METOIOM.

pa3BUTh MpEACTaBIEHUS O OYKBEHHBIX BBIP@KEHUAX U HUX
npeoOpa3oBaHUsX;

* OBJIAJETh CHEHUAIbHBIMM NpPUEMAMHU PEIICHUS YpaBHEHUH,
IPUMEHATH annapar ypaBHEHUH Ul PEIIEHUsS KaK TEKCTOBBIX, TaK U
MIPaKTUYECKHX 3a]1a4.




Harasanasi reomerpus

* pacro3HaBaTh Ha YepTekKax, PUCYHKAX, MOJEIISAX
U B OKpYXamlleM MHpe IUIOCKHE |
IPOCTPAaHCTBEHHBIE TEOMETPUYECKUE (DUTYPHI U X
HJIEMEHTHI,

* CTPOUTb YIJIBI, ONPEACIATH UX TPALYCHYIO MEpY;
* pacno3HaBaTb U M300pakaTb pa3BEPTKU KyOa,
IPSIMOYTOJIBHOTO TapajUIeNICIHIIe/1a, MPAaBIILHON
MUPaMU/Ibl, HWIMHAPA U KOHYCa;

* ONPENeNATh MO JIMHEHHBIM pa3MepaM pa3BEPTKH
burypsl, JTUHEWHBIE pa3Mepbl camoil (UTYpbl U

* HAyYUTHCS BBIYUCIATH 00BEM NMPOCTPAHCTBEHHBIX TEOMETPHUCCKIX
¢buryp, cCocTaBIeHHbBIX U3 IPSIMOYTOJIbHBIX apalIeIeIUIICAOB;

* yrayOMTh ¥ Pa3BUTh MPEJCTABICHHS O IPOCTPAHCTBEHHBIX
reOMETPHUECKUX (DUTYpax;

* HAYYUTHCS NPUMEHATH Pa3BEPTKH VIS BBIIOJTHEHHS MPAKTHUECKUX
pacyeTos.

Hao00poT;

. BBIYHCTISITH 00BEM IPSMOYTOJIBHOTO

napauiesienuresa u Kyoa.
DJIeMeHTbI CTATHCTHKH, | * UCIIOJIb30BATh npocTeiime CrocoOBbl | MPUOOPECTH TMEePBOHAYAIBHBIN OIBIT OpraHu3aluu cOopa JaHHBIX
BEPOSITHOCTH. MPEJICTaBICHUS] ¥ aHAM3a  CTATUCTHYECKHX | IIPH MPOBEACHUH OMPOCa OOIMIECTBEHHOTO MHECHHSI, OCYIIECTBIISTh UX
KomOunaTopHubie 3a1aun JAHHBIX; aHaln3, TMPEICTaBIATh pe3yNbTaThl Ompoca B BHUAE TaONUIIBI,

* pemaTh KOMOMHATOPHBIC 3a7]a9M HA HAXOXKJCHHE | THarpaMMBl;

KOJINYeCTBA OOBEKTOB HIIH KOM6HH&HHI>1.

¢ HAYUUTBCA  HCKOTOPBIM  CIICHHUAJIBHBIM HpI/IéMaM peuIcHuA

KOMOWHATOPHBIX 3a71a4.

Ilnanupyemble pe3yJbTATHI H3yYeHUs] Y4eOHOT0 MpeIMeTa MaTeMaTHKA

JInuHOCTHBIE pPe3yIbTATHI:

- @opMHUpPOBaHUE BOCHUTAHUSA POCCUMCKON TpaXTAaHCKOW HJICHTHYHOCTH: NATPUOTH3MaA, YyBaxkeHUsd K OTedecTBy,

OCO3HAHHMSI BKJI/Ia OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKHU.




- ®opMUpPOBaHUE OTBETCTBEHHOTO OTHOIIEHUS K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh OOYYAIOIIUXCS K CAMOPa3BUTHIO U
caM000pa30BaHUIO0 HA OCHOBE MOTHBAILIMU K O0YYEHHUIO U TTO3HAHHUIO.

- @opMHpPOBAaHHE OCO3HAHHOIO BHIOOPA M MOCTPOEHHUS JalbHEWIIEH MHIMBUIYAIBHOW TPaeKTOPUU 00pa30BaHUs Ha Oaze
OpPUEHTHPOBKU B MUpE Mpodeccuil 1 mpoheCcCHOHATBHBIX MPEANOYTEHUN ¢ YYETOM YCTOMUMBBIX TTO3HABATENBHBIX HHTEPECOB, a
TaK)Ke Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIIBHOTO OTHOILIEHUS K TPYAY, Pa3BUTHE ONBITA YYACTHs B COLUAIIBHO 3HAUUMOM TPY/JIE;

- opMUpPOBaHNE YMEHUS KOHTPOJIUPOBATH MPOIIECC U PE3YyIbTaT yueOHOU U MaTEMaTUYECKOM 1eATEIbHOCTH.

- ®OopMHUPOBAHUE KPUTHUYHOCTH MBILUICHHS, HHUIIMATUBbI, HAXOYUBOCTH, AKTUBHOCTU NPH PEIICHUH MAaTeMaTHYECKUX
3a/1ay.

- @opMUpOBaHUE YMEHUS SICHO, TOYHO, TPAMOTHO HM3J1aratb CBOM MBICIIM B YCTHOM M MUCbMEHHOW pE4YH, TOHUMATh CMBICI
MOCTAaBJICHHOW 3a/1a4M, BEICTPAUBATh apTryMEHTAIUIO, TPUBOIUTH IPUMEPHI U KOHTPIPUMEDHI.

- ®opmMupoBaHME YMEHHMs PACIO3HABaTh JIOTMYECKH HEKOPPEKTHBIE BBICKA3BIBAHUS, KPUTUYECKH MBICIUTh, OTINYATh

TUIO0TE3y OT (pakTa.

- ®opMHpoBaHUE OTBETCTBEHHOTO OTHOIICHUS! K YYEHHIO, TOTOBHOCTH K CAaMOPAa3BUTUIO U CaMOOOPA30BAHHUIO Ha OCHOBE
MOTHBAIlMA K OOYYEHHIO, OCOBHAHHOMY MOCTPOCHUIO MHJIWBHUAYaTbHOM 00pa30BaTEIbHON TPACKTOPUHU C YUYETOM YCTOWYHMBBIX
MMO3HABATEJIbHBIX HHTEPECOB, BEIOOPY MPOPUIBLHOTO MAaTEMAaTUUECKOTO 00pa30BaHMUsI.

- ®opMUPOBAHUE LIEIIOCTHOTO MUPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PA3BUTHS HAYKH.

- ®opMupoBaHWE KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIIENOBATEILCKOW, TBOPYECKOW W JPYTHUX BHIAX

ACATCIIBHOCTH.



MeTtanpeaMeTHbIe pe3yJbTaThl:

- QOpMHUPOBAHNE YMEHUS CAMOCTOSATEIBHO ONPEAEIIATh LIEJIN CBOETO O0YUYEHUS], CTaBUTh U (POPMYJINPOBATH IS Ce0sl
HOBBIE 337]a4i B y4€0Oe, pa3BUBaTh MOTUBbI U HHTEPECHI CBOEH MMO3HABATEIBHOU N€ATEIbHOCTH.

- dopMupoOBaHNE YMEHUS € COOTHOCUTDH CBOU JEUCTBUS C INITAHUPYEMBIMU PE3YIbTaTaMU, OCYLIECTBIIATH KOHTPOJIb CBOEH
JESITEIbHOCTH B ITPOLIECCE TOCTHKEHUS PE3yJIbTaTa, ONPEENIATh CIOCOOBI AEUCTBUI B paMKax MPEAJIOKEHHBIX YCIOBUH U
TpeOOBaHMi1, KOPPEKTUPOBATH CBOM JIEUCTBUS B COOTBETCTBUU C U3MEHSIOUICICS CUTYyalHEH.

- opMUpPOBAHNE YMEHUS ONPEIEISATh MOHATH, CO31aBaTh 00OOIIEHHSI, yCTAHABINBATh aHAJIOIMH, KJIACCU(PUIIMPOBATH,
CaMOCTOSATENIbHO BEIOUPATh OCHOBAHUS U KPUTEPHH TSl KJIACCU(UKALIUY.

- GopMHpOBaHNE YMEHUS YCTAHABIMBATH IPUYNHHO-CIICICTBEHHBIE CBA3U, CTPOUTB JIOTUYECKOE PACCYKIAECHUE,
YMO3aKJIIOUeHUE (MHIyKTUBHOE, JENYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BBIBOJIBI.

- ®opMHUPOBAHKE PA3BUTHUS KOMIIETEHTHOCTH B 00JIACTH MCTOJIb30BAHMS HH(OPMAIIMOHHO-KOMMYHUKAILIMOHHBIX
TEXHOJIOTUH.

- @opMUpOBaHKE NIEPBOHAYANIBHBIX IPEJICTABICHUM 00 UESX U O METO/IaX MAaTEMaTUKU Kak 00 YHUBEPCAJIbHOM SI3bIKE
HAayKHU U TEXHUKH, O CPEACTBE MOJAEIUPOBAHUS SBICHUN U MTPOLIECCOB.

- @opMHpOBaHNUE YMEHUS BUJIETh MaTEMaTUYECKYIO 3a]auy B KOHTEKCTE MPOOJIEMHON CUTYalluu B IPYTUX JUCIUILIMHAX, B
OKPY’KAIOIEH )KU3HU.

- ®opMHUpPOBAHKUE YMEHHUS HAXOJUTh B PA3JIMYHBIX UCTOUHHUKAX UH(POpPMALINIO, HEOOXOIUMYIO JJIsl pEIICHUS
MaTeMaTHYECKUX MPoOJIeM, U MPEICTaBIATh €€ B MOHATHON (opMe, MPUHUMATh PEUICHHE B YCIOBUSAX HETIOJIHON WITN

M30BITOYHOM, TOUHON WJIM BEPOSTHOCTHON MH(OpMAITUH.



- ®opMHUpOBaHKUE YMEHUS IOHUMAThH U UCIIOJIH30BATh MAaTEMATHIECKUE CPEACTBA HATIISATHOCTH (TpauKu, TaOJIUIIBI, CXEMBI
U Ap.) AT WUTFOCTPALIMK, UHTEPIPETALIMH, APTYMEHTALIMH.

- ®opMHUpPOBAHKME YMEHHUS BBIIBUTATh TUIOTE3bI IIPU PELICHUH 3a]1a4H, IOHUMATh HEOOXOUMOCTh X MTPOBEPKHU;

- GopMupoBaHre TOHUMAHUS CYIIIHOCTU aJITOPUTMUYECKUX MPEANMCAHUN U YMEHUS JIEUCTBOBATh B COOTBETCTBUU C
PEAJIOAKEHHBIM aJITOPUTMOM.

- ®opMHUpOBaHNUE YHUBEPCATBHBIX YUCOHBIX ACHCTBUM (TT03HABATEIBHBIX, PETYIATUBHBIX, KOMMYHUKATUBHBIX ),
00eCcTeYMBaOIINX OBJIaJICHUE KIFOUEBBIMU KOMIIETCHITUSMHU, COCTABIISIONIMMHU OCHOBY YMEHUS YUUTHCSI.

- DopMHUpPOBAHNE YMEHHUS CAMOCTOSITEIbHO CTABUTh Y4€OHbIE U MTO3HABATEIbHBIC 3a/1a4d, TPEOOPa30BhIBAThH
MPAKTUYECKYIO 33/1a4y B TEOPETUUYECKYIO U HA0OOPOT.

- dopMupoBaHre YMEHUS IJIAHUPOBATH IMMYTU JOCTUKEHUSI 1IEJIeH, BBIICIATh AIbTEPHATUBHBIC CIIOCOOBI IOCTHKEHUS 11EIH,
BBIOMPATh HanOOJIee palMOHAIBHBIE METO/IbI, OCYIIECTBIISITh O3HABATEIBHYIO PE(IIEKCHIO B OTHOIICHUH JIEHCTBUIM 10 PEIICHUIO
y4eOHBIX U MMO3HABATENIbHBIX 3a/au.

- ®opMHUpOBaHKME OCO3HAHHOM OLIEHKHU B yU4€OHOU 1eATeTbHOCTH, YMEHHUS COAEpKaTeIbHO 0OOCHOBBIBATH MPABUIILHOCTh
pe3ynbTaTa u crnocobda nelcTBUsl, aIeKBaTHO OIEHUBATH CBOU BO3MOKHOCTH JIOCTHUKEHUS 1[EJH CAMOCTOSITEIHLHOM IEATeTbHOCTH.

- dopMupoBaHre YMEHUS JOTUUECKU PACCYKIaTh, JIeJIaTh YMO3aKIOUCHUS (MHAYKTUBHOE, IETYKTUBHOE U TI0 aHAJIOTUN),
apryMEHTUPOBAHHBIC BBHIBOIBI, YMEHHE 000011aTh, CPABHUBATH, KJIACCU(DHUITMPOBATS.

- ®opMHUpPOBAHKME YMEHUS CO3/1aBATh, IPUMEHSATH U TPEOOPa30BbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA, MOJIENHN, CXEMbI
JUTSI pelieHus1 yueOHBIX U TT03HABATEIBHBIX 3a/1a4.

- OBJy1aJieHre OCHOBAaMU 03HAKOMHUTEIHHOTO, H3y4YaloIIero, YCBAaUBAIOIIETO U TIOMCKOBOTO YTCHHUSI, pe(PIIEKCUBHOTO YTCHHSI,

(dhopMUpOBaHHE YMEHHS CTPYKTYPUPOBATH MATEMATUUYECKHE TEKCThI, BBIICIATH TJIABHOE, BHICTPAUBATh JJOTUUECKYO



IMOCJICAOBATCIbHOCTD U3JIaracMoro MmaTtcpurasia.

- ®opMHpOBaHKUE KOMIETEHTHOCTH B 00siacTu ucnoiabp3oBanus MKT, kak HHCTpyMEHTaIbHOM OCHOBHI Pa3BUTHUS

YHUBEPCAIbHBIX YUCOHBIX ACHCTBUM.

IIpeaMeTHbIE pe3y/ibTAThI:

9-6 Ki1ace
Paznen Y4YeHUK HAYYUTCHA Y4YeHHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS
Apn(])MeTmca ® IIOHUMAaThb OCOGCHHOCTI/I HGCSITH‘-IHOﬁ CUCTCMHBI | ® IIO3HAKOMUTBLCSA C IIO3UIITMOHHBIMU cucreMmamMu

CYMCIICHHS,;
* HCIIOJIBb30BATH IIOHATHUSA, CBS3aHHBIE C JIEIMMOCTBIO
HAaTypaJIbHBIX YHCEI,;

* BBIp@XXATh YHCJAa B SKBHBAJICHTHBHIX (OopMax, BHIOHpas
HauboJyiee MOAXOASAILIYI0 B 3aBUCUMOCTH OT KOHKPETHOM
CUTYaLVH;

* CPaBHMBATh U YIOPAA0YMBATH PALlOHAIbHBIEC YUCIIA,

* BBIIIOJIHATh BBIYMCICHUS C PAlMOHAIbHBIMM YHUCIIAMH,
coueTasl yCTHBIE M IIMCBbMEHHBIE INPUEMBI BBIYUCICHUH,
MIPUMEHSATH KAJIBKYJIATOD;

* HCIOJIb30BaThb IIOHATUSA M YMEHHUsA, CBS3aHHBIE C
MIPOLICHTaMH, B XOJI¢ PELICHUs MaTEMaTUYECKHUX 3a7ad U
3a1a4 U3 CMEXHBIX IPEIMETOB, BBIIOIHATL HE CIOKHBIE
MIPAKTUYECKUE PACUYETHI,

*  aHaNM3UpOBaTh TpauUKH  3aBUCUMOCTEH  MeXay
BEJIMYMHaMU (paccTOsIHUE, BpeMsl; TeMIlepaTypa U T. I1.).

B mnoBceaHeBHON SKM3HH M NPH M3YYEHUHM APYrUX
NpeaIMeToB:

® OIICHUBATH pE3YyJbTaTbl BBIYMCICHUM IIPU PEILICHUU
[IPAaKTUYECKUX 3a/1a4;

® BBIOJIHATH CPABHEHHUE YHCEI B PEATBHBIX CUTYallHsIX;

® COCTABJISITh 4YMCIIOBBIE BBIPAKEHUS TPU PEIICHUHN
MPaKTUYECKUX 3aJad W 334ad U3 JAPYTuX Yy4eOHBIX
IIPEAMETOB.

CUMCIICHUS U OCHOBAHMUSMM, OTINYHBIMU OT 10;

* yr1yOUTh U Pa3BUTH MPEACTABIEHUS O HATYPAJIbHBIX
YHCJIaX U CBOMCTBAX JEIMMOCTH;

. HAy4YUThCS HCII0JIb30BATh MPUEMBI,
PaLMOHATIM3UPYIOLIUE BIYMCICHUS, TIPHOOPECTH HABBIK
KOHTPOJIUPOBAaTh BBIYMCIICHUS, BbIOMpas MOIXOIAIIMNA
JUIsl CUTyalluu CIoco0.

B moBcegHeBHOI KHM3HM WM NPH H3YyYeHUM JPYTrHX
NpeIMeTOB:

® IPUMEHATh MpaBWJa NPUOIMKEHHBIX BBIYUCICHUN
IIpU pELIeHUH MPaKTUYECKUX 3aJad U PEIIeHUU 3a]ad
JPYTUX y4eOHBIX PEAMETOB;

® BBLINOJIHATH CPABHEHHUE PE3Y/IbTATOB BHIYMCIECHUHN NPU
pelIeHnr TpPaKTUYeCKUX 3ajad, B TOM YHCIE
NpUOJIMKEHHBIX BBIYHUCIICHUH;

® COCTaBJISTh YMCJIOBBIE BBIPAXKEHHUS U OIEHUBATh WX
3HAUEHUs MPU PELIEHUM NMPAKTUYECKUX 3a/ad U 3ajad
U3 IPYrux y4eOHBIX ITPEIMETOB.




YucaoBble U OyKBEHHbIE
BbIpa:KeHHsl. Y pABHEHUS

* BBITIOJIHATH OIEPAIUU C YHCIOBBIMU BBIPAKECHUSIMH,

* BBINIOJHATH TPeoOpa3oBaHUsl OYKBEHHBIX BBIPAKCHHIMA
(packpbITHE CKOOOK, TPUBEACHHUE MOIOOHBIX CIIAraeMbIX );
* pemiarh JIMHEWHBIC YpPaBHEHHUS, pEIIaTh TEKCTOBHIC
3a]1auu aNreOpanvdeckuM METO/IOM.

B mnoBceaHeBHOM MKM3HM W TPHU H3YYEeHUHM [PYrux
NpeaMeTOB:

® OIICHWBATh pPE3YJIbTAaThl BBIYUCICHUN MPU PEUICHUU
MPAKTUYECKHX 3a7a4;

® BBINIOJHATH CPABHEHUE YKCEIT B PEATIbHBIX CUTYAIHIX;

® COCTaBIISITh YHCJIOBBIC BBIPAKEHUS IPH PEHICHUU
NPAaKTUYECKUX 33aJad W 3a]a4 W3 JAPYyruX Y4eOHbBIX
MIPEIMETOB.

pa3BUTH TNpeACTaBICHUS O OYKBEHHBIX BBIPAKEHUSAX U
UX NnpeoOpa3oBaHMsIX;

* OBIAJCTh CHEUHATBHBIMU TNpPUEMAMU  pEIICHUs
YpaBHEHUH, NPHUMEHATh ammnapar ypaBHEHUM JUIA
pelIeHUs KaK TeKCTOBBIX, TaK U MPAKTHYECKUX 33/1a4.

B noBcenHeBHOW KM3HM W NPH H3YYEHMH APYTHX
NpeIMeTOB:

® BBICNATH MNPH PELUICHUH 33/1a4 XaPaKTEPUCTUKH
paccMaTpuBaeMOi B 3a/ay€ CUTYallud, OTJIMYHBIE OT
peanbHBIX (T€, OT KOTOPBIX aOCTParupOBAIIUCH),
KOHCTPYHpPOBATh HOBBIE CHTyallMd C YYETOM OTHUX
XapaKTepUCTHK, B YACTHOCTH, MPH PEIICHUU 3a/ad Ha
KOHIICHTPAIUH, YYUTHIBATH JIOTHOCTH BEIIECTBA;

e pemiath U KOHCTPYUPOBATh 3aJaud Ha OCHOBE
pPacCMOTPEHHUSI PEANbHBIX CUTyallUud, B KOTOPBIX HE
TpeOyeTcst TOUHBIN BRIYMCIUTEIbHBIN PE3yabTarT;

Harasgnas reomMeTpus

* pacro3HaBaThb Ha 4YepTEKax, PUCYHKAX, MOJCIAX U B
OKpYXKalollleM MHpE IUIOCKME M IIPOCTPAaHCTBEHHBIC
reoMeTpuyeckre GUrypbl U UX 3JIE€MEHTHI;

* CTPOUTB YIJIBI, ONPEAENIATh UX IPALdYCHYIO MEPY;

* pacrmo3HaBaTb M H300pakaThb pa3BEPTKU  KyoOa,
IIPSIMOYTOJIBHOTO napajuieienunesaa, IIPaBHJIBHON
MIAPaMU/Ibl, IAJIMHIPA U KOHYCA;

* ONpefeNiATh 10 JIMHEHHBIM pa3MepaM pa3BEPTKU
¢burypsl, JIMHEHHbIE pa3Mepbl camoil (UTypbl U HA00OPOT;
* BBIYUCIIATH 00BEM NMPSAMOYTOJIBLHOIO Mapajiesienunesna u
KyOa.

B mnoBcegHeBHOM KM3HH W NPH HU3YYEHHH APYrUX
NpeIMeToB:

e pellaTh IMPAKTUYECKHE 3aJa4d C I[PUMEHEHHEM
MPOCTEUIIINX CBOUCTB (puryp.

HN3mepeHusi M BBIYMCICHUS

® BLHINOJIHATH WU3MEPEHHUE [UIMH, DPACCTOSHUM, BEIUYUH
YIJI0B, C IIOMOLIBIO HHCTPYMEHTOB JJI U3MEPEHUN UIUH U

* HAy4YUThCS BBIYHUCIATH OO0BEM MPOCTPAHCTBEHHBIX
F€OMETPUYECKUX ¢uryp, COCTaBJICHHBIX u3
MPSIMOYTOJIBHBIX NAPAJLJIENICIIUIIEI0B;

* ymyOUTP M Ppa3BUTh  MPEJICTABIEHUS O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpaAX;

* HAY4YUTHCA INPUMEHATH PA3BEPTKHU IS BBIIIOJIHEHUS
MIPAKTUYECKUX PaCyeTOB.

® [IPSMOYTOJbHBIX NapajieNenune 0B, KyooB.

B moBcegHeBHOM KU3HM M NPH M3YYEHUHM JAPYIHX
NpeIMeToB:

® BBIUHCIATH  PACCTOSIHUSA  HAa  MECTHOCTH B
CTaHIAPTHBIX  CHUTyalMsX,  IUIOINAAA  Y4aCTKOB
MPSIMOYTOJIbHON (hOpMBI, 00bEMbI KOMHAT;

® BBINOJIHATH IPOCTEHIINE ITOCTPOECHUS HA MECTHOCTH,
HE0O0XOMMBIE B pEAIbHOM KHU3HH;

® OILICHUBAaTh pazMepsbl peanbHBIX 00BEKTOB
OKPY’KaIOILEro MUpA.




YTJIOB;

® BBIYHCIIATH IUIOMIAAN NMPSIMOYTOJIbHUKOB.

® BBIYHCIIATH PACCTOSIHUS HA MECTHOCTU B CTaHIApTHBIX
CUTYAIUSX, IIOIIAIN MPSIMOYTOJIbHUKOB;

® BBINOJHATH MPOCTEHIINE MOCTPOSHUS U U3MEPEHUs Ha
MECTHOCTH, HEOOXOAUMBIE B pEATbHOM KU3HH.

JJIeMEeHThI
BEPOSITHOCTH.
Komo0unaropHsbie 3a1aun

CTaTUCTHUKHU,

* HMCIIOJIb30BaTh MPOCTEUIINE CIIOCOOBI MPEICTABICHUS U
aHaJIM3a CTaTUCTUYECKUX JJaHHbIX;

* pemarb KOMOWHATOpPHBIE 3a/Ja4d Ha HAaXOXXICHUE
KOJINYeCTBA 0OBEKTOB MJIM KOMOMHALUIA.

B mnoBcegHeBHO# KM3HM M NPH HU3YYEHHH [PYrux
NpeAMeTOB:

® pacHo3HaBaTh
BBICKa3bIBaHUSL.

JIOTUYECKH HEKOPPEKTHBIE

IpUOOpPECTH TEPBOHAYAJIBHBIM  OMNBIT  OpraHU3AIMU
cbopa JAHHBIX pu IIPOBEJCHUU ornpoca
O6HIGCTBCHHOFO MHCHUA, OCYHICCTBJIATHL HX aHaJIU3,
IpPEACTaBIATh PE3yibTaThl ONpoOca B BHUJE TaOJUIB,
JMarpaMMmBl;

* HAyu4uTbCi HEKOTOPBIM CHELUAIBHBIM IpUEMaM
peICHUA KOM6I/IHaT0pHBIX 3aaa4.

B moBcegHeBHOM KU3HH M NPH HM3YYEHUHM JAPYIHX
NpeIMeToB:

® paclio3HaBaThb
BBICKA3bIBaHUS;
® CTPOMTh LENOYKH YMO3AKJIKYEHUH Ha OCHOBE
HCIIOJIb30BAHMS ITPABUJI JIOTUKH.

JIOTHYCCKHU HCKOPPCKTHBIC




7 Kjaace

Paznen Y4yeHHK HAy4YuTCs Y4eHHK MOJIYy4YHT BO3MOKHOCTh HAYYUThLCS
APUOMETHUKA
PAITMOHAJIBHBIE UM CJIA e OmnepupoBath Ha ©0a30BoM ypoBHe mOHSTUsAMH: | * OIEPUPOBATH MOHATUAMHU: MHOXKXECTBO HATypPallbHBIX
HATypalbHOE YHUCIO, ILIEJI0E YHMCIO, OOBIKHOBEHHAs | YMCEN, MHOXECTBO LENBIX 4YHCEN, TIeOMETPHYECKas
U3MEPEHNA,

I[MPUBJIMDKEHM A, OUEHKH

Ipo0b, AecATUYHAS APOoOb, CMEIIaHHas TPOOb;

® JCIOJIb30BaTh CBOMCTBA YMCEN U IPABWIA JCHCTBUU
IIPH BBIIIOJIHCHUN BBIHHCHCHHﬁ;

® HCIOJB30BaTh MPU3HAKK ACIMMOCTH Ha 2, 5, 3, 9, 10
MPH  BBIMOJHEHUW  BBIUMCIACHUH W PEHICHUH
HECIIOXKHBIX 3a]1a4;

® BBINOJHATH OKPYIVICHHME YHCEI B COOTBETCTBUU C
IIpaBUJIAMU;

¢ CpaBHHBATb 4YHCJIA.

B mnoBcenHeBHOW KM3HM W NPH M3YYEHUH APYTrHX
NpeIMeTOB:

¢ OLCHHUBATL PC3YJIbTATHI BBIYUCIICHUI IIpu pCHICHUU
IMPAKTUYCCKHUX 3aa4;

®  BBINIOJHATh CPABHCHHUEC YUCCIT B PCATIbHBIX CUTYyallUuAX;

® COCTaBJIATh YHUCIIOBBIE BBIPAKEHHUS IPH pELICHUU
NPAaKTUYECKUX 337ad M 3a7a4 M3 JPYIHX y4eOHBIX
MPEeIMETOB.

UHTEpIIpeTalys HaTypaIbHBIX, LENbIX YACEI;

* IOHUMAaThb U OOBSACHATH CMBICI MO3ULMOHHON 3alKCH
HaTypaJIbHOT'O YHCJIa;

* BBINOJHATh BBIUKMCICHHS, B TOM YHCIE C
HCIO0JIb30BaHUEM MPUEMOB palMOHAIbHBIX
BBIYMCIICHHIA,

¢ BBIIOJHATE OKPYITICHUC PpPAOUOHAJIBHBIX YHUCCIT C
3aJaHHOM TOYHOCTBIO,

* yOOPSAOYMBATH YHCIA, 3alHCaHHBIE B  BHJE
OOBIKHOBEHHOM U JAECATUYHOU ApoOH;

» gaxoguth HOJl m HOK umcen m wmCHonab30BaTh HX
P PELICHUH 3a/1a4.

B noscenHeBHOH KU3HM U NPH H3YyYeHHH APYrUX
NpeIMeToB:

* BBINOJHATH CPABHEHHUE PE3YJIbTATOB BBIYMCIEHUH MTPU
pEelICHUU IpaKTHUYEeCKUX 3a7ad4, B TOM 4HCIIE
NPUOINKEHHBIX BBIYUCICHUN;

¢ COCTAaBJISITh U OLCHUBATHL YHCJIIOBBIC BBIPAKCHHUA TIPU
pPCIICHUN MTPAKTUUCCKHUX 3a4a4 U 3aJad U3 JpYIrux




y4€OHBIX TIPEIMETOB;

AJITEBPA

AJI'EBPAMYECKHUE
BBIPAKEHMA

ToxknecTBeHHbIE MPeOOPa30BAHUSA

e BpINOJHATH HECIHOXHBIE MPeoOpa3zoBaHUd IS
BBIYMCIICHHS 3HAYEHUW YMCIIOBBIX  BBIPAKCHUH,
COJIEPIKAILMX CTENIEHU C HATYPaJbHbIM I10KA3aTENEM;

e BBINOJHATH HECIOKHBIC NPeoOpa3oBaHUs  IIEIIbIX
BBIDOKCHHUI:  pacKpbhiBaTh  CKOOKH, IPHBOIUTH
MOJOOHBIE CIaraeMble;

® JCIOJIb30BaTh (POPMYJIBI COKPAIICHHOTO YMHOXXCHUS
(kBagpaT CyMMBI, KBaJpaT pPa3HOCTH, pPa3HOCTb
KBaJIpaToOB) JJIsl YNPOILIEHUs BBIUYMCICHUM 3HAUYEHUI
BBIPAKECHUI;

TexcToBBIE 3a70aYN

e Pemarb HECIOXHBIE CIOKETHBIE 3aJa4d Pa3HBIX
TUIIOB Ha Bce apuPMeTHUUECKHE AeHCTBUS;

® CTPOUTH MOJENb YCIOBUS 3a7aud (B BHUJE TaOIHIIHI,
CXEMBbI, PUCYHKA WJIH YpaBHEHH:), B KOTOPOW IaHbI
3HAYEHMs IBYX U3 TPEX B3aMMOCBS3aHHBIX BEJINYUH, C
LIETIBIO TTOMCKA PEUICHUs 3a/1a4u;

® COCTaBJIATH IIJIaH PCIICHUA 3a1a4U,
® BBIJACIIATH 3Tallbl PECIICHUS 3a/1a4U;

¢ HMHTCPINPETUPOBATH BBIYUCIIUTCIBHBIC PE3YJIbTAThl B

ToxknecTBeHHbIE MPeOOPaA30BaAHUS

® OHCpHpOBaTB IOHATHUAMU CTCIICHU C HaTypaJlbHBIM
IMMOKa3aTeJieM,

¢ BBIIIOJJHATH Hp606paSOBaHI/IH OEJIbIX BBIpa)KeHHfIZ
HeﬁCTBHH C OJHOYJICHaAMM (CJ'IO)KeHI/IC, BbIYUTAHHUC,
YMHO)KCHI/IG), ,Z[eﬁCTBPIH C MHOIo4JCHaMH (CJ'IO)KCHI/IC,
BbBIYUTAHUC, YMHO)KeHI/Ie);

*  BBIIOJHATH  pAa3JIOKEHHWE  MHOTOYIEHOB  Ha
MHOKUTEIH OIHHUM M3 CIOCOOOB: BBIHECEHHE 3a
CKOOKYy, TpyNIHpPOBKA, HUCIOJIb30BaHUE  (HopMyll
COKpAIICHHOTO YMHOXEHUS,

¢ BBIACJIIATH KBAAPAT CYMMBI U PA3HOCTH OJJHOYJICHOB;,

B noscenHeBHON KU3HM U NPH U3YyYeHHMHU APYrUX
NpeIMeToB:

*  BBIIOJHATH IpeoOpa3oBaHMsl  alreOpanvyecKux
BBIP@)KEHUI MNpU pelIeHUu 3a7ad JpYyrux y4eOHBIX
IIPEIMETOB.

TexcToBBIE 3a129H

* HCIIOJIB30BATh PA3HBIC KPATKHE 3aIllMCH KaK MOJICIN
TEKCTOB CJIOKHBIX 3aJda4 IJId ITOCTPOCHHA IIOMCKOBOI
CXCMELI U pCHICHUS 3a4a4;

® pa3ian4yaTtb MOACIIb TCKCTA U MOJICJIb PCIICHWA 3ada4u,




3aaa4e, UCCICAOBATh IMOJTYYCHHOC PCUHICHUC 3ada4U,

e 3HaTh pa3IM4HUe CKOPOCTEH 00bEKTa B CTOSYEH BOJE,
IIPOTHB TEUEHUS U 110 TEUEHUIO PEKHU;

e pemaTh 337a4Y¥ Ha HaXOXKJICHHE YaCTH YHMCJIa U YUCia
IO €T0 YacTH;

e pemarb 3aJaud pasHBIX TUIOB (Ha paboTy, Ha
NOKYIKH, Ha JBI)KEHHE), CBA3BIBAIOIIUX TpHU
BEJIMYUHBI, BBIACIATh 3TU BEIMYUHBI U OTHOILICHUS
MEXIy HUMU;

® HaxXOoJuThb MPOUCHT OT YMUCJid, YUCIIO IO MPOLUECHTY OT
HETO, HaXxoauTb IIPOLCHTHOC CHHMIXXCHHC N
IMPOUCHTHOC MOBBIICHUC BEJINYHNHBI;

B mnoBcenHeBHOW KM3HM W NpPH M3YYEHUH APYTrHX
NpeaIMeTOoB:

¢ BbIJIBUI'aTb THUIIOTEC3bBI O BO3MOXHBIX MMPCACIIBHBIX
3HAYCHUAX MHNCKOMBIX B 3a1a4€ BCIIMYHUH (I[eJ'IaTL

MPUKUJIKY).

KOHCTPYUPOBATb K  OAHOM  MOJENM  PELICHUS
HECJIOKHOM 3aJ1a4y pa3Hble MOJENM TEKCTa 3aa4H;

* BBUICIATH OTallbl PEIICHUS 3a7adyd M COJCPIKaHUC
KasKJIOT'0 dTala;

¢ AHAJIM3UPOBATH 3aTPYAHCHUA ITPHU PCIICHUHU 3a7a4,

® BBIIIOJIHATDH Pa3INIHbIC HpCO6p330BaHI/I$[
HPCHHOH(GHHOﬁ 3aJa4u, KOHCTPYUPOBAThH HOBBIC
3aJa4u U3 HaHHOﬁ, B TOM 4YHCJIC O6paTHBIC;

¢ UHTCPIPETHUPOBATL BBIYHUCIWUTCIIBHBIC PCE3YJIbTAThI B
3aa4e, UCCICAOBATh IMOJIYYCHHOC PCIICHUEC 3a1a1U;

* AHAIIM3UPOBATH BCEBO3MOYKHbBIE CUTYALlMH B3aUMHOI'O
pacmojoXKeHusi JABYX OOBEKTOB M M3MEHEHHE UX
XapaKTEPUCTHK TP COBMECTHOM JIBUKEHHUU (CKOPOCTb,
BpEMS, PACCTOSTHUE) TIPU PEUICHUH 33]a4 Ha JBUKCHHE
IByX OOBEKTOB Kak B OJHOM, Tak H B
MPOTUBOIIOJI0KHBIX HAMPABICHUAX;

¢ peuiatb pa3HOO6paBHLIC 3aaa4u «Ha 4aCTH»,

e pemarh U OOOCHOBBIBaTH CBOE pEUICHHE 3a/aa4
(BBIOENATH MAaTEMATHUYECKYI0 OCHOBY) Ha HAXOXICHHE
YacTH 4YHCIa M YHCIAa TI0 €ro 4YacTH Ha OCHOBE
KOHKPETHOT'O CMBICIIA JIpo0u;

* OCO3HaBaTb U OOBSICHATH HJIAEHTHUYHOCTh 3a/ad
pa3HbIX THWIIOB, CBSI3BIBAIOIIMX TPH BEIUYMHBI (Ha
paboTy, Ha MOKYNKH, Ha JBI)KEHUE), BBIIEIATH ITH
BEJIMYMHBI U OTHOLIEHUS MEXIy HUMH, IPUMEHATh UX
IpU pelIeHUuu 3a7ad, KOHCTPYHUPOBATh COOCTBEHHBIE




3aaa4 YKa3aHHbIX TUIIOB.

B noBcenHeBHOW KU3HU M NPH U3YYEHHH JAPYTrux
NpeaMeTOB:

* BBIACIATH IPU PELICHUM 3a4a4 XapaKTEPUCTUKU
paccMaTpuBaeMOM B 3a/lay€ CUTYallMH, OTJIMYHBIE OT
peanbHbIX

YPABHEHUA

OnepupoBatb Ha 0a30BOM YpPOBHE IOHSATUSAMU:
PaBEHCTBO, YHCIIOBOE PABEHCTBO, YPaBHEHHUE, KOPEHb
YpaBHEHHUs,  pEIIEHHWE  YpaBHEHHUS,  YHCIIOBOE
HEPaBEHCTBO, HEPABEHCTBO, PEIlIEHNE HEPABEHCTBA;

IIPOBEPATH CIPABECIIIMBOCTD YHCJIOBBIX PABCHCTB,
peiaTbh CUCTEMBI HECJIOKHBIX JIMHEHHBIX ypaBHCHHﬁ;

IIPOBEPSATH, SABISAETCS JIM JaHHOE YHUCIO PEUICHHEM
ypaBHEHHUS,

B mnoBcegHeBHOM KM3HHM U IPH HU3YyYeHHH JPYIrUX
NpeIMeToB:

COCTABJIITH M peIIaTh JIMHEHHBIE YPAaBHEHUS IIPU
pelleHnr 3ajiad, BO3HMKAIOUIMX B JAPYrUX Y4eOHBIX
npeameTax.

* OHepI/IpOBaTB IMOHATHUAMU: YPABHCHUC, KOPCHb
YpaBHECHUSI, PAaBHOCHUIIBHBIC YPABHCHMUS,

* pewmwaTh JUHEHHBIE YpaBHEHUS U ypaBHEHUS,
CBOJIUMBIE K JIMHEHHBIM C MOMOIIBIO TOXIECTBEHHBIX
npeoOpa3oBaHui;

¢ peuiatb JIMHEHHBIE YpaBHECHUS C MapaMETpamH,

B noBceaHeBHOI KM3HM M TPH M3YYeHUH JAPYrUX
NMpeIMeTOB:

* COCTaBJSATH W pellaTh JIMHEHHbIE YpaBHEHMS,
YpaBHEHHUS, K HUM CBOJSLINECS, CUCTEMbl JIMHEHHBIX
YpaBHEHMH W TpU pEIICHUH 3a/1ad JPYyrux y4eOHbIX
IIPEIMETOB;

* BBINOJHATH OIEHKY MPaBAONON00UsS pe3yibTaToB,
MOJIy4aeMbIX TpPU PEIICHUN JMHEWHBIX YpaBHEHUH U
CHCTEM JIMHEHHBIX YpaBHEHMH MpHU pPELICHUH 3a]ay
JpYTruX y4eOHBIX IPEAMETOB.

®YHKIUU




UM CJIOBBIE ®YHKIMA e Haxoguts 3Hayenwe GyHKuud 10 3aganHomy | *  OmnepupoBaTh  MOHATUSAMHU:  (YHKIMOHAIbHAS
3HAYCHHIO apTyMEHTA; 3aBUCHUMOCTh, (DyHKIUS, rpaduk (QyHKIHH, CIOCOOBI
3aaHus (PYHKIMH, apTYMEHT U 3HaueHue (QyHKIIHH;
® HAXOAUTh 3HAYCHHWE apryMeHTa MO0 33JaHHOMY
3HAYEHUIO (QYHKIUH B HECTOKHBIX CHTYAIMAX; * CTPOMTB rpaUKy JTMHEWHON QyHKINHY,
e OmpeeIATh MOJOKCHHE TOUKH 110 e¢ KOOpIAMHATAaM, | * COCTABIATH yPABHEHHS MPAMON 10  3aJaHHBIM
KOODIAMHATHI TOYKH 1O ¢ [OJOXKCHMIO Ha | YCAOBUSM: IIPOXOJSIICH Yepe3 ABE TOUKY C 3aaHHbIMU
KOODPIAMHATHOI IIOCKOCTH KOOpAMHATaMHU, MPOXOAALICH uYepe3 JaHHYI0 TOUKY U
napajuieIbHONW JaHHOW NPSMOIA;
® CTpOWTH IpaduK JMHEHHON DyHKIHNH;
B noBceaHeBHOI KM3HM M TNPH M3YYeHUH APYrHX
® ONpEeAENATh TNPUOIMIKEHHBIC 3HAYEHHS KOOPIMHAT | peIMeTOB:
TOYKH MepecedeHus rpadukoB GpyHKINH;
* WUIIOCTPUPOBATh C TOMOINBIO Tpaduka TUHEHHON
B mnoBceniHeBHOW KM3HM M NPH M3YYEHHHM JPYIUX | QyHKIMHU pealbHYI 3aBUCHMOCTb MM IIPOLECC MO UX
NpeaIMeTOB: XapaKTePUCTHKAM.
® UCMOJb30BaTh CBOMCTBA JMHEHHOW (QYHKIHUU U ee
rpa@uk TpU PEIICHUU 3aJad M3 JPYruX Y4eOHBIX
MIPEIMETOB.
BEPOSATHOCTb U CTATUCTUKA
OIIMCATEJIbHA e lIMeTh mpejcTaBIeHHE O KOMOMHATOPHBIX 33/1a4ax; « OnepupoBaTh MOHATHIMHU: CTOJIOYATHIE W KPYTOBBIE
CTATUCTUKA JIMarpaMMbl, TaOTHUIIBI JTAHHBIX, cpenHee
e pemarh nOpocTelMe KOMOMHATOpHBIE — 3aJauu aprdMeTHIECKOe, MeIHaHa, Han6obLIIee -
KOMBHHATOPUKA METOJIOM MPSMOTO 1 OPTaHH30BAHHOTO Mepedopa; Ha¥MEHbIIEE 3HAYEHUS BHIOOPKH, pa3MaX BBIOODKH,

® TPEACTaBIATh JaHHBIE B BHUJAE TAONHIl, TUATrPaMM,
rpaduKoB;

e uyuTaTh MHQOPMAIMIO, NPEJICTABICHHYIO B BHUJC
TaOJIHUIIBI, TUATPaMMBI, Tpaduka;

AUCTICPCHUA W CTAHAAPTHOC OTKJIIOHCHUC, cnyqaﬁHaﬂ
N3MCHYHNBOCTD,

* u3BJNeKaTb HWHGOPMALMIO, TPEICTABICHHYIO B
TabIMIax, Ha IUarpamMmax, rpadukax;




B mnoBcenHeBHOW :KM3HM W NpPH M3YYEHUH APYTrHX
NpeaIMeTOoB:

® OILICHMBaTh KOJMYECTBO BO3MOXKHBIX BapHAHTOB
METOJIOM 1epedopa;

® UMCTH MMpEaACTaBJIICHUC (6] poJin IMPAKTUYCCKU
AOCTOBCPHBIX U MAJIOBCPOATHBIX CO6LITPII>1;

* COCTaBJATh TAOMUIBI, CTPOUTH JHATPAMMBI U
rpadvKy Ha OCHOBE JIaHHBIX;

* NPUMEHATH MPABWIO IPOU3BEICHUS MpPU PEUICHUH
KOMOWHATOPHBIX 33/1a4.

B noBcenHeBHOW KHM3HU M NIPH U3YYEHHH JAPYTrux
NpeIMeToB:

* W3BJIEKaTh, UHTEPIPETUPOBATH U MPEOOPa30BHIBATH
uH(pOpMalMIO0, TPEACTAaBICHHYI0O B Ta0nuIax, Ha
quarpammax, rpadukax, OTpPaKaroIIyl0 CBOHCTBA |
XapaKTEPUCTUKH PEAIbHBIX MMPOLECCOB U SIBJIICHUI;

* oOmpeneniTh  CTAaTUCTMYECKHE  XapaKTEPUCTHKH
BBHIOOpOK TIO TabnmumamM, JuarpamMmmam, rpadukam,
BBIIIOJHATh CPaBHEHUE B 3aBUCHUMOCTH OT LIEIH
pelIeHus 3a/1auH.

JIOTUKA U MHOXECTBA

® OIICHUBaTh KOJIMYECTBO BO3MOXKHBIX BAapHUAHTOB
METOJIOM Tiepebopa;

e omnepupoBaTb Ha 0a30BOM YPOBHE NOHSTHUIMHU:
OIIpeJIeJIEHUE, aKCMOMa, TEOpeMa, J0Ka3aTeNIbCTBO;

® [pPUBOAWUTH TPHUMEPHl U  KOHTPHOPUMEPHI IS
MIOATBEPK/IEHUS CBOMX BBICKa3bIBaHHM.

e BRIOMpATh TOAXOMSAINIMA W3YyYEHHBIH METON IS
pEeILIECHNS U3YYEHHBIX TUIIOB MAaTEMAaTUUECKUX 3a/1a4;

* OnepupoBaTh MOHATHSIMH: ONpPEIEICHUE, TEOPEMA,
aKCUoMa;

° HCIIOJIb3YA HU3YUYCHHBIC MCETOHBI, MMPpOBOAHUTD
J0Ka3aTCIbCTBO, BBITIOJIHATE OITPOBECPIKCHUC,

® BBI6I/IpaTL HN3YUCHHBIC MCTObI U UX KOMGI/IHaI_II/II/I JIA
pemiCHUA MATCMATHYCCKUX 3a1aY;

® HUCIIOJIB30BaTh MATEMAaTHYCCKHUEC 3HaHUA JJIA
OIMIMCaHus SaKOHOMepHOCTefI B oxpyxcalomeﬁ
JEHUCTBUTEIILHOCTU U IMPOU3BCACHUAX UCKYCCTBA,




B moBceaqHeBHOW KM3HM M NPH HM3YYEeHHH JAPYrux

NpeAMeTOB:
¢ [IPUBOJUTH IMPUMCPEL MaTEMATHYCCKHUX
3aKOHOMEPHOCTEN B OKpY’Karolen

,Z[efICTBI/ITeJII)HOCTH H IMPOM3BCIACHUAX UCKYCCTBA.

* IPUMEHSTH MPOCTEHIINE MPOTPaMMHBIE CpENCTBA U
AJIEKTPOHHO-KOMMYHHMKAIIMOHHbIE ~ CHCTEMBI  TIpU
pelICHNH MaTeMaTU4YeCKUX 3ahay (Hampumep, Ui
NOCTpOeHUS IpaduKa JTUHEHHON QyHKINHN).

B mnoBceaHeBHOI KM3HM M NPH HM3YYeHUH JAPYrux
NpeaMeTOoB:

* CTpPOUTh LENOYKH YMO3AKIIOUEHHI Ha OCHOBE
MCII0JIb30BAaHUs IPABUII JIOTHKHU.

I'EOMETPUA

I'EOMETPUYECKUE
OUI'YPBI

OnepupoBatb Ha 0a30BOM ypOBHE IOHATUSMU
TreOMETPUUYECKUX PUTYD;

U3BJICKaTh ~ MH(OpPMAIMIO O  IeOMETPUYECKHUX
¢durypax, mpeACTaBICHHYI0O Ha YepTekax B SBHOM
BHJIE;

OPUMEHATh JJIs pellieHus 3a7ady IeoMeTpHUYecKue
(bakThl, eciu ycJIOBUS HX NPUMEHEHHUS 33JaHbl B
SABHOH (opme;

peliath 3aJadd Ha HaxXO0XICHUC TCOMETPUUCCKHX
BCJIMYHH I10 06pa3uaM WA aJIrTOPpUTMaM;

ornepupoBatb Ha 0a30BOM YPOBHE MOHATUSAMHU:
paBeHCTBO (GuUryp, paBHble (UIYpBl, PABEHCTBO
TPEYrOJIbHUKOB, MapajuieIbHOCTh MPSIMBIX,
MEPNEeHIUKYIAPHOCTh  MPSIMBIX,  YIJIBI  MEXAY
MPSIMBIMU, TIEPIIEHIUKYJISD;

CTpOUTH (UTYPY, CHUMMETPUYHYIO JAaHHOW Qurype

* OnepupoBaTh MOHATUSAMU T€OMETPUYECKUX (pUryp;

* W3BJIEKaTh, MHTEPIPETUPOBATH U MPEOOPA3OBBIBATH
uH(pOpMALIHIO 0 TEOMETPUUYECKUX dburypax,
IIPEJICTABICHHYIO HA YepPTEkKax;

¢ MNPUMCHATb T'COMETPHUYCCKUC (I)aKTLI IJIL PCHICHUA
3aaa4, B TOM YHUCIC, NPCAIIoIararomux HCECKOJBbKO
maroB pCIICHHA,

¢ HIOKAa3bIBATb T'COMETPUUCCKUC YTBCPIKACHUA,

* BJIQJECTh CTaHJAPTHOM KiIacCUpHUKAIMENH IIOCKUX
¢uryp (TpeyroibHUKOB);

* ONEepHPOBATh NOHATHAMU: PABEHCTBO (UTYp, paBHBIE
¢burypel, paBeHCTBO TPEYrOJbHUKOB, MapajlIelbHOCTh
NPSMBIX, MEPIEHANKYISIPHOCTh MPSIMBIX, YTIIbl MEXIY
NPSMBIMH, TIEPICHIUKYJISD;

° CBOGOI[HO ONICpUPOBATH YCPTCIKHBIMU




OTHOCHUTCIIBHO OCH M TOYKH.

e u300pakaTh THIIOBBIE IUIOCKUE (QUTYpPHI U (UTYpPHI B
IPOCTPAHCTBE OT PYKHU H C IIOMOIIBIO0 HHCTPYMEHTOB.

B mnoBcenHeBHON KM3HM W NpPU HM3YYeHHU APYTHUX
NpeaIMeTOoB:

® HCIOJL30BaTh CBOMCTBA TCOMETPHUICCKUX (1)I/Il"yp JIIA
PCUICHUA THUIIOBBIX 3ajJa4, BO3HHMKAIOIIMUX B

CUTyaluiax HOBCCI[HCBHOﬁ KH3HHU, 3aJa4

IMPAKTUYCCKOr'o COACPIKAHUSA;

® HCII0JIb30BaTb OTHOWICHHA JJIA PCIICHUA HpOCTeﬁHIHX
3aJa4, BOSHUKarOIIuX B peanLHoﬁ JKHU3HU.

®  BBINOJHAThH MPOCTEHIINE MOCTPOCHHS HA MECTHOCTH,
HEOO0XO/IMMBIC B PEATbHOM KHU3HH,

® pacrno3HaBaTbh ABHKCHUC 00BLEKTOB B OKpYyXXaromem
MHpE;

® pacClioO3HaBaThb CUMMCTPUYHBIC

burypst B
OKPY’KaIOIIEM MHPE.

HHCTPYMCHTAMHU B HCCJIOXKHBIX CIIydasdx,

* BBINOJHATh TOCTPOCHUS TPEYTOJBHUKOB, IIPUMEHATH
OTIENbHBIE METOIbl IIOCTPOCHUM  LUPKYyJIEeM U
JIMHEUKOW M IPOBOJMUTH IMPOCTEHIIME HCCIIECIOBAHUS
YUCJIA PELICHUM;

* BBINOJIHATH MPOCTEHIINE MOCTPOCHUSI HA MECTHOCTH,
HEO0XO/IMMBIE B peaJIbHOM KHU3HH;

B noBcenHeBHOW KM3HM W NPH H3YYEHHH JAPYTrUX
NpeaIMeToB:

* MCHOJIb30BaTh CBOMCTBA IrCOMCTPUUCCKUX (1)I/Il"yp JJIA
PCUICHUA 3aa4 IMPAKTHYCCKOI'0 XapaKTCpa U 3aaa4 M3
CMCXHBIX JUCHHUIIINH,

® OLICHUBATb pasMEpblL PCaJIbHBIX 00BEKTOB

OKpPYXKaroIlero Mupa.

N3MEPEHUE
I'EOMETPUYECKUX
BEJIMUMH

e BrIIoOIHATH HU3MCPCHUC MJIMH, paCCTOHHHﬁ, BCIIMYHH
YrijoB, € IMOMOHIBKO HMHCTPYMCHTOB IJId H3MepeHHI>i
AJINH U YTJI0B;

B mnoBcegHeBHOM KHM3HHM U IPH H3YyYeHHH JPYIrUX
NpeIMeToB:

® BBIYUCIATH PACCTOSAHNA HA MECTHOCTU B CTAaHAAPTHBIX
CUTyaluiax, IUiomaan B HpOCTeI\/’IIHI/IX clIyvasx,

* OnepupoBarh MPEACTABICHUAMH O JIJTMHE, TIIONIAH,
00beMe Kak BETMYMHAMH, TPOBOJUTH BBIYHCICHUS HA
OCHOBE PaBHOBEJIMKOCTH M PAaBHOCOCTABJIEHHOCTH;

B noBcenHeBHON KU3HM M NPH U3YyYEHMH JAPYrHX
NpeIMeToB:

¢ IPOBOAUTD BBIYUCIICHUSA HA MCCTHOCTU;




MPUMEHSITh (OPMYJBI B TMPOCTCUIINX CHUTYAlHSIX B
HOBCEIHEBHOU KU3HHU.

* IPUMEHATH (POPMYIIBI IPU BBIYUCICHHUSIX B CMEXKHBIX
y4eOHBIX IIpeaIMeTax, B OKpYKaroIleu
JIEUCTBUTEIIBHOCTH.

8 kiace
Paznen YdeHuk Hay4YuTCH Yd4eHHK 0JIyYUT BO3MOKHOCTh HAYYHThCH
APUOMETHUKA
PAIIMOHAJIBHBIE UMCJIA | e OnepupoBarh Ha 0a30BOM YpPOBHE IOHATHAMH: | ® OnepupoBaTth TIOHATHAMM: MHOXKECTBO
< paloHaIbHOE YUCI0, apu(PMETUYECKUN KBAPATHBIN | PAllMOHAIBHBIX — YHCEJ,  HPPAlMOHAIbHOC  YHCJIO,
AENCTBUTEJIBHBIE HICITIA KOPEHb; KBaJIPaTHBI KOPEHb, MHOXECTBO JICUCTBUTEIBHBIX
N3MEPEHUE YHCEJI, FEOMETPUYECKAsT UHTEPIIPETALUS HATYPaJIbHbIX,

[MPUBJIMDKEHN A, OLIEHKHN

® JCIOJI30BaTh CBOMCTBA YMCENl W IpaBWia JEHCTBHUU
IPpU BBIITOJIHCHHUHU BBI‘II/ICJIGHHfl;

® BLIIIOJHATH OKPYIJICHUC pAallMOHAJIBHBIX YHUCCII B
COOTBETCTBUH C ITpaBUJIaMU;

® OICHUBATh 3HAYCHHC KBaaApaTHOT O KOpHA us3
MOJIOXKHUTCIBHOI'O IICJIOTO YHCIA,

® pacro3HaBaTh palMOHATBHBIE W HWPPANUOHATIHHBIC
YHUCa;

¢ CpaBHHUBATH YHUCIIA.

B mnoBcenqHeBHOM KU3HM M NPH HM3YYEHHUHM JPYIrHX
NpeaMeToB:

LEJIbIX, pallMOHAJIBHBIX, I[Gf/iCTBHTGHLHBIX YHUCCII,

* BBIIOJHATH BBIYUCICHHUS, B TOM YHCIE C
HUCIIOJIb30BaHUEM MPUEMOB palMOHAIBHBIX
BBIYHCIICHHI,

® BBIIIOJHATH OprrﬂeHI/Ie paHHOHaJIBHLIX qucesl ¢
3aJaHHON TOYHOCTHIO;

° CpaBHI/IBaTI) paHI/IOHaJ'II)HI)Ie nu I/IppaHI/IOHaJ'IBHBIe
YHCIIa;

* MPeACTaBIATh palOHAJIbHOE YHCIO B  BHJE
JECSITUYHOMN Tpoou

B noBceaHeBHON KU3HM M NPH U3YyYEHHH JAPYrUX




®  BBIIOJHATE CPAaBHCHHUEC YUCEIl B PCAJIBHBIX CUTYyallUusAX;

® COCTaBJIATH YHCJIOBBIE BBIPAKECHUSA IIPU PELICHUHU
IPAKTUYECKUX 3aJa4 M 3a7ad U3 JAPYruxX y4deOHbIX
IIPEMETOB.

NpeIMeTOB:

* [PUMEHATH MpaBWIa NPUOIMIKEHHBIX BBIUUCICHUI
IIPY PELICHUM NPAKTUYECKUX 3a1ad U PEIICHUM 3a1ad
JpYruX y4eOHBIX PEAMETOB;

* BBIIIOJIHATH CPAaBHEHUE PE3YJIbTATOB BEIUNCICHUH IIPU
pelIeHuy  NPAaKTHMYECKUX 3a4a4, B TOM  4YHUCIE
MpUOIMKEHHBIX BBIYHCICHUN;

* 3alMCBIBATHL U OKPYIIATH YKCIOBBIC 3HAYCHMS
peanbHBIX BEJIUYMH C MCIOJIb30BAaHUEM PA3HBIX CHCTEM
U3MEPEHUSL.

AJI'EBPA

AJI'EBPAMYECKHUE
BBIPAXKEHUA

ToxnecTBeHHBIE MPEOOPA30OBAHUS

® BBLINOJHATH HECIOXHBIE TpeoOpa3oBaHus APOOHO-
JUHENHBIX  BBIPAKEHUA W BBIPAKEHHH  C
KBaJIpaTHBIMU KOPHSIMHU.

B mnoBceqHeBHOW :KM3HM W NPH H3YyYeHHUH APYTrHX
npeaMeToB:

¢ [IOHUMATb CMBICJI 3alIMCHU YUCJId B CTAHAAPTHOM BHUJIEC;

e omnepupoBaTb Ha 0a30BOM YpOBHE IOHSITHEM
«CTaHJapTHAas 3alKCh YHUCIIAY.

TekcroBbIe 3a1a4n

® OCYHECTBIIATH croco0 TMowucka peuicHud 3aaa4yuv, B
KOTOPOM pPACCYyXXKIACHHUEC CTPOUTCA OT YCIOBHUA K

ToxnecTBeHHBIE MPEOOPa30BAHUA

* BBINOJIHATH MPe0Opa3oBaHusl IPOOHO-PAIMOHATBHBIX
BBID@KEHUI:  COKpalleHue JpoOeil, npuBeacHUe
anreOpandyeckux Jpobei K oOueMy 3HaMeHaTello,
CIIO)KEHHE, YMHOXXEHHE, JIeJICHHE anreOpanvecKux
npoOei, BO3BeleHHE alreOpanyeckod JaApodou B

HaTypaJIbHYIO;

. BBIIIOJIHSATH npeodpazoBaHus BBIPAKECHHUI,
CoJIepKaIMX KBapaTHbIE KOPHU;

* BBIJEJIATH KBAJpaT CyMMbI WM Pa3HOCTHU IBY4WICHA B
BBIPXKECHUSAX, COAECPKAIUX KBApaTHbIE KOPHU;

. BBITIOJTHSATH npeoOpazoBaHus BBIPKEHUH,
coJiepkKaluX MOIYJIb.




TpeOOBAHUIO WM OT TPEOOBAHUS K YCIOBHIO;

e pemiarth 3aJadd pa3HbIX TUIOB (Ha pabory, Ha
MOKYNKH, Ha JIBIDKEHHUE), CBS3BIBAIOLIUX TpU
BEJIMYMHBI, BBIIEIATh 3TH BEIWYMHBI U OTHOLICHUS
MEXKY HUMU;

® HaxOJuThb IMPOUCHTHOC CHMXXCHHUC WJIM IPOLCHTHOC
IIOBBIIICHUE BECIIMYUHBI,

e pemiaTh HECJOXHBIE JIOTUYECKUE 3aJadud METOJIOM
pacCyXIACHUM.

B noBceqHeBHOI SKM3HM M TNPH HM3YYEHUH JAPYrUX
NnpeMeToB:

® BbIJIBUT'aTh THIIOTE3bl O BO3MOKHBIX IIPCACIIbHBIX
3HAYCHUAX MHCKOMBIX B 3aJa4y€ BCIIMYHH (I[CJIaTI)

NPUKHUIKY).

B noBcegHeBHOIl KM3HM M NPH H3YYeHUH JAPYTHX
NpeaIMeToB:

¢ BBIIIOJIHATB npeo6pa30BaHI/I;1 u HeﬁCTBHH C 4yucjiamMu,
3alIMCAaHHBIMHA B CTAHAAPTHOM BHUIC,

*  BBIIOJHATH HIpeoOpa3oBaHUsl  anredpanvdecKkux
BBIDOKEHUI IpU pEIIeHUH 3a7ad JAPYruX Yy4eOHBIX
IIPEAMETOB.

TexcToBBIE 3a7aYN

* Pemarsb IIPOCTBIC U CJIOKHBIC 3aa4Y1 Pa3HbIX TUIIOB, d
TaK>K€e 3aJ1a4d MOBBIIICHHOM TPYAHOCTH;

¢ pas3jinm4aTtb MOJCJIb TCKCTA U MOJCJIb PCIICHUSA 3a1a4H,
KOHCTPYHUPOBATH K OJIHOM MOICIHN pEIICHUA
HECJI0KHOM 3a/la4u pa3HbIC MOACIN TCKCTA 3a/la4uu;

* 3HaThb M NPHUMEHATh 00a croco0a MOUCKa peleHHs
3agad (0T TpeOOBaHUS K YCIOBHIO M OT YCIOBHS K
TpeOOBaHUIO);

¢ MOACIUPOBATH PACCYKIACHUA IIPU IMOUCKE PCIICHUA
3aaa4 ¢ IOMOIIBIO I‘pa(l)'CXeMBI;

®* YMCTH BBI6I/IpaTB ONTUMAJIbHBIM METO] peuicHu-d
3agadu U OCO3HaBaThb BBI60p MCTOHa, pacCMaTpuBaATh
pas3siindHbIi€ MCTOJAbI, HAXOJAUTHL PAa3HLIC PCIICHUA
3aaa4du, €CJIN BO3MOXKHO,

° BBIINIOJIHATD Ppa3JINYHBIC Hp606pa30BaHI/ISI
Hpe,Z[HO)KeHHOﬁ 3aaa4u, KOHCTPYHUPOBATH HOBBIC




3a/1a4¥l U3 IaHHOW, B TOM YHUCIIe OOpaTHEIE;

® UCCJICAOBATh BCEBO3MOXKHBIC CUTYallUuH IIPU PCIICHUU
3aa4 Ha JIBHXKCHHEC IIO PEKC, pacCMaTpHBaTh pPa3HBIC
CHUCTCMBI OTCUECTA,

* OCO3HaBaTb U OOBICHATH HJAEHTHYHOCTh 3a/ad
pa3HbIX THWIIOB, CBS3bIBAIOIIMX TPU BEJIWYMHBI (HA
paboTy, Ha TMOKYNKH, HAa JBUXKCHUE), BBLACIATH ITH
BEJIMYMHBl U OTHOLIEHUS MEXIYy HUMH, IPUMEHATh UX
IpU PELIEHUH 33134, KOHCTPYHUPOBAaTh COOCTBEHHBIE
3a/1a4 yKa3aHHBIX TUIIOB;

* BJIAJIETh OCHOBHBIMH METOJIaMU DEIICHMs 3ajJad Ha
CMECH, CIUIaBbl, KOHIICHTPAIIUU;

* pemarb HECJIOXHBIE 3aJa4d 110 MaTeMaTUYECKOM
CTaTHCTHKE;

* OBJaJETh OCHOBHBIMM  METOJAaMU  pEIIEHUs
CIO’KETHBIX 3a71a4: apu(PMETHUECKUH, anreOpandecKui,
nepe0op BapHaHTOB, T'€OMETPUUYECKUM, TpaduyecKuil,
MIPUMEHSTh UX B HOBBIX 110 CPaBHEHHUIO C U3YYEHHBIMU
CUTYaLUsIX.

B noBceaHeBHOH KM3HM W NPH H3YYEHHH APYIrUX
NpeaIMeTOoB:

* pemiaTb M KOHCTPYMpPOBaTh 33Jayd HAa OCHOBE
pacCMOTPEHMSI pEalbHBIX CHUTYalllid, B KOTOPBIX HE
TpeOyeTcs TOUHBIM BHIYMCIUTENbHBIN PE3yNbTaT;

® p€uiaTth 3aga4u Ha ABUXKCHUC IO PEKE, pacCMaTpuBasd




Pa3HbIC CUCTCMBI OTCUCTA.

YPABHEHUA

HEPABEHCTBA

e OmnepupoBaTb Ha 0a30BOM YpOBHE MOHSTHUSMHU:
YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO, pEIICHUE
HEpaBEHCTBA;

® [IPOBEPATH CIIPABEIIIMBOCTD YHCIIOBBIX HEPABEHCTB;

® pcliaThb JIMHEITHBIC HCPAaBCHCTBA W  HCCJIIOKHBIC
HCPAaBCHCTBA, CBOAAIINCCA K HHHeﬁHBIM;

¢ pcuiaTb CUCTCMbI HCCIIOKHbBIX JIMHEHUHBIX HCPABCHCTB;

® MPOBCPATH, ABJACTCA JIM HJAaHHOC YHCIO PCHICHUCM
HEPABCHCTBA,

e pemiath KBaJpaTHbIE YpaBHEHUs MO (opMyse KOpHei
KBaJIpaTHOI'O ypaBHEHUS;

e u300pa)kaTh pELICHHUs] HEPABEHCTB U MX CHCTEM Ha
YHUCJIOBOM IIPSIMOA.

B mnoBceqHeBHOW :KM3HM W TNPH H3YYEHUH JPYrux
npeaMeToB:

® COCTaBJIATh W pEUIaTh JIMHEHHBbIE HEpPaBeHCTBA IpHU
peLICHUH 33/1a4, BO3HMKAIOIIUMX B JIPYTUX Y4EOHBIX
npeaMerax.

* OnepupoBaTh IMOHATHSAMHU: HEPABEHCTBO, DPELICHUE
HEepaBEHCTBA;

* peliaTth KBaJApaTHbIC YPaBHEHHS U ypaBHEHHS,
CBOJIMMbIC K KBaJPATHBIM C TOMOIIBIO TOKICCTBEHHBIX
peoOpa3oBaHMIA;

* pemiath ApOOHO-JIMHEHHBIE YPABHEHUS;

¢ peflaTrtb YpaBHCHHA crmocobom Pa3JIOKCHHA Ha
MHOXXUTCIHN U 3aMCHBI HepeMeHHOﬁ;

* pemiaTb HECJOXHBIE KBaJpaTHbIE YypaBHEHUS C
napaMeTpoM;

B noBceaHeBHOH KM3HM W NPH H3YYEeHHH APYIHX
NpeIMeTOB:

* COCTaBJSAITh M peIlllaTh KBaJpaTHbIE YpaBHEHUS,
YpaBHEHMs, K HUM CBOJSIINECS, CHCTEMbl JIMHEHHBIX
ypaBHEHMH, HEPAaBEHCTB IpU pEIIeHUM 3a/1ad JAPYrHx
y4eOHBIX IPEAMETOB;

* BBINOJIHATH OLIEHKY MPaBIONono0usi pe3yiabTaToB,
HOJY4YaeMbIX MPH PEICHUM JIMHEHHBIX M KBaJpaTHBIX
HEPaBEHCTB IMpH pELIeHUH 337ay JPYTuX Y4eOHbIX
MIPEIMETOB.

®YHKLIUH

UMCJIOBBIE ®YHKIINN

® [pPOBEPATh, SABJISAETCS JU JaHHBIM rpaduk rpaguxom

° OHepI/IpOBaTB MOHATHSMHU: 00JIaCTh OIIPECACIICHUSA U




UMCJIOBBIE 3aJaHHOM  (QYHKUMU (JUHEWHOW, KBagpaTUYHOM, | MHOXKECTBO 3HAUCHUH (DYHKIMH, HYIH (QYHKIINH;
[NOCJIEAOBATEJIBHOCTU 00paTHOM IPONOPLUUOHATIBHOCTH);
* crpouth rpaduku  GyHKOMH  BHpa:  y=at
o k
OTIpeNeNATh TNPHUOIMKEHHBIE 3HAYEHUS KOOPAMHAT siy = VEiy = Vv = Il
TOYKH TepecedeHus rpaduKoB QyHKITUH; x+ ;
B noBceIHEBHON KM3HM M NpPH HM3y4YeHHH Apyrux | B TMOBCeIHEBHOI KH3HM M NPH M3y4YeHHH JIPYrux
NnpeaAMeToB: NPEeAMETOB:
® UCIOJB30BaTh TIpapUKH pealbHBIX IpoueccoB u | ° HWIIOCTPUPOBATH C IIOMOIIBIO rpajuka peaabHyIo
3aBHCHMOCTEHl JUIl  ONpEJeNieHHss HX  CBOcTB | 33BHCHMOCTB HIIH HPOLECC IO MX XaPaKTePUCTHKAM;
(HanOobIINe ¥ HAMMEHBIINE 3HAYEHUS, TPOMEKYTKH
BO3pacTaHus U yObIBaHUS);
BEPOATHOCTb U CTATUCTHUKA
OIIMCATEJIbHA ®  ONpEeaessTh OCHOBHBIE CTATUCTUYECKHE | * ONCPHPOBATh  TMOHATHAMH: CIyYailHbId  OIIBIT,
CTATUCTUKA XapaKTePUCTUKU YUCIIOBBIX HAOOPOB; CIIy4aiiHbIi ~ BBIOOp, HUCIBITAHHWE, DJEMEHTApHOE
CTYIATHLIE CO ciydaiiHoe coObITHE (ucxon), KJIACCUYECKOE
bIE COBBITUA i .
BEYO N | e onennBath BEPOSATHOCTH COOBITHS B IPOCTEHUIINX OTIpe/eNene  BEPOATHOCTH CIYHAifHOTO  COBHITHS,
POAT . .
HOCTb CryHdasx, OIEpalK HaJl CTy4ailHBIMKM COOBITUSMHY;
KOMBHUHATOPHKA B mnoBCeIHEBHOW KHM3HH WM NPU H3YYeHHH JAPYTUX

NpeIMeTOB:

® CpaBHHUBATb OCHOBHBIC CTaTUCTHYCCKHEC
XapaKTECPUCTHUKH, IMOJTYYCHHBIC B IMPOLECCE PCIICHUA
HpHKHaHHOﬁ 3aaa4u, U3y4YCHHUA pCaJIbHOT'O ABJICHHUA,

® OINCHHUBATL BCPOATHOCTb PCAJIbHBIX COOBITUA |
SIBIICHUI B HECIIOKHBIX CUTyalusiXx.

* MpEeACTaBIATh HMH(OpPMALMIO C TOMOIIbIO KpPYroB
Ditnepa.

B moBcenHEeBHON KU3HU M NPH U3YYEHMH JAPYrHX
NpeIMeToB:

*  ONpelNeNisAThb  CTAaTUCTUYECKHE  XapaKTEPUCTUKU
BBIOOPOK 10 TabnumaMm, JadarpaMmaM, rpaduxam,
BBINIOJIHATh CpPAaBHEHHE B 3aBUCHUMOCTH OT LIEIH




pELIEHHS 3a/1a4u;

JIOTTUKA U MHOXXECTBA

® (Ol CHUBATH KOJIMYECTBO BO3MOXHBIX BapHUaHTOB
METO/IOM Tiepedopa;

® OIcpupoBaTb Ha 0a3oBOM YPOBHEC TIOHATUSAMMU:
MHOXCCTBO, JJICMCHT MHOXKCCTBaA, IIOJMHOXCCTBO,
MMPHUHAJICKHOCTD,

® 3a71aBaTb MHOXXCCTBA NECPCUHUCIICHHUEM UX 3JICMCHTOB;,
® HAaXOIHTb IICPCCCUCHUC, O6T>€,I[I/IHCHI/IC,
INOAMHOKCECTBO B HpOCTeI\/JIHII/IX CUTyaluAX;

® OIIepUupoBaTb Ha 0a30BOM YPOBHEC TIOHATUSAMU:
ONpCACIICHUEC, aKCUOMaA, TCOPEMaA, 10Ka3aTCIILCTBO,

e [PUBOAWTH IPUMEPbl M  KOHTPIPUMEPBI UL
MIOATBEPKICHUS CBOUX BBICKA3bIBAHMIA.

B mnoBceqHeBHOW :KM3HM W NPH HM3YyYeHHUH APYTrHX
npeaMeToB:

® CIIOJIB30BATh rpagudeckoe IIPE/ICTaBICHHE
MHOKECTB [UIsl ONMCAaHUS PEAIbHBIX IPOLECCOB U
SBJICHUM, TpPH PELICHUH 3aJad JpYyrux y4eOHBIX
MPEIMETOB.

® OHGpHpOBaTB IOHATHUAMU: ONPEACICHUE, TCOpEMaA,
dKCHOMad, MHOXCCTBO, XAapPAaKTCPUCTHKH MHOXKCCTBA,
OJIEMCHT MHOKECTBA, IIYCTOC, KOHCYHOEC U OeCKOHEUHOE
MHOXXCCTBO, IIOAMHOXXECTBO, IMPHUHAJIC)KHOCTD,
BKJIFOUCHHUEC, PABCHCTBO MHOXKCCTB,

* U300pakaTb MHOXKECTBA M OTHOILIEHHUE MHOXECTB C
MOMOIIBIO KPYTroB Difnepa;

¢ ONPCACIIATh NPUHAMJICI)KHOCTh 3JICMCHTA MHOXKCECTBY,
O6’b€I[I/IHeHI/IIO H IICPCCCUCHHUIO MHOXKCCTB;

¢ 3a71aBaTb MHOKCCTBO C IIOMOIIBIO MNCPCUYHUCIICHUA
QJICMCHTOB, CJIOBCCHOT'O OIIMCAaHUA,

° HCIIOJIb3YA HN3YUCHHBIC MCTOHbI, IMpOBOOUTD
AO0Ka3aTCJIbCTBO, BBIMIOJIHATH OIIPOBCPIKCHUC,

® BI)I6I/IpaTI) HU3YUCHHBIC MCTOABI U UX KOM6I/IHaHI/II/I JJIA
peHICHUS MATEMATHUYCCKUX 3a/1a1,

® HCIIOJIB30BaTh MaTeMaTHYCCKHEC 3HaHHUA JJIsL
OIIMCaHUuA 3aKOHOMepHOCTCﬁ B Opr)KaIOIJ_[Cﬁ
JIECTBUTEIILHOCTU U MMPOU3BCACHUAX UCKYCCTBA,

B moBcexHEeBHON KU3HM M NPH U3YyYEHHMH JAPYrHX
NpeIMeToB:

* CTpPOUTh LENOYKH YMO3AKIIOUEHHII Ha OCHOBE




HCII0JIb30BAaHMA ITPABUJI JIOTUKHU,

® HUCIIOJIB30BAaTh MHOXKCCTBA, oncpanrun C
MHOXECTBaAMH, HX rpaQ)quCKoe MMpEaACTaBICHUEC I
OIMUCaHus PCAJIbHBIX ITPOLCCCOB U SIBIICHHI.

I'EOMETPUA

I'EOMETPUYECKUE
OUI'YPBI

e m3BJICKaTh  MHDOPMALNKUIO O  TEOMETPUUYECKUX
durypax, npeacTaBIeHHYI0O Ha UYEpTEKax B SBHOM
BUJIE;

® TPUMEHATH JUIS pEIICHHs 3aJad T'eOMETPUYECKHE
q)aKTBI, €ClIn yCJIIOBUA WX HNPUMCHCHHA 3aJlaHbl B
SIBHOM (hopme;

® pfliaTh 3aJa4d Ha HAXO0XIACHUC TI'COMCTPHUYCCKUX
BCJINYHH I10 06pa3uaM HIIN AJITOPUTMAM;

e omnepupoBaTb Ha ©0a30BOM YpPOBHE MOHSITHIMHU:
NEePIEeHIUKYIISAP, HAKIIOHHAS, IPOEKIIHS;

e u300pakaTh THIOBBIE IJIOCKUE (DUTYpPBI U UTYPHI B
IPOCTPAHCTBE OT PYKH U C IIOMOIIbI0 HHCTPYMEHTOB.

B mnoBcexHeBHOM KM3HHM U NPU HU3YYEHHMH IPYIrUX
NpeaMeToB:

® ICIOJIB30BAaTh CBOWMCTBA F€OMETPUUECKUX (PUTYp IS
pelIeHHus]  TUIIOBBIX  3a/a4, BO3HUKAIOIIMX B
CUTYalHSIX MOBCETHEBHOM JKU3HH, 3a71a4
MPAKTUYECKOTO COJICPKAHUS;

® HCHOJIb30BAThb OTHOIICHUA IAJIA pCHICHUA HpOCTCﬁIHHX

* OnepupoBaTh NOHATUAMU T€OMETPUUYECKUX PUTYD;

* HU3BJEKaTh, MHTEPIPETUPOBATh U MPEOOPa30OBBHIBATH
uH(bOpMAaIIUIO 0 TrE€OMETPUUYECKUX ¢burypax,
MPEJCTaBICHHYIO Ha YepTekax;

¢ IPUMCHATb I'COMCTPUYCCKUC Q)aKTBI I pCHICHHA
3ala4y, B TOM 4YHCJIC, IMPCAIIoJararomux HCECKOJbKO
I1aroB peIICHU,

* (opmynupoBaTh B MpOCTEHIINX CIy4asxX CBOWCTBA U
NpU3HaKU QUryp;

¢ IOKa3bIBATh T'COMETPUUCCKUEC YTBCPIKACHU,

* BJaJETh CTAaHIAPTHOM KiacCUPHUKaLUENd MIOCKUX
¢buryp (4eTbIpeXyroJibHUKOB);

*  OmepupoBaTh  TOHATHUSMHU:  TEPICHAUKYJIISP,
HaKJIOHHAs, TPOEKIus, moaodue ¢uryp, momoOHbIE
(burypsl, 1oJ0OHBIE TPEYTOJIBHUKY;

* mpuMeHATh TeopeMy Daneca U TeopeMy O
MPONMOPIHUOHATIBHBIX OTPE3KaxX IpH PCIICHUHU 3a/1a4,

* 1300pakaTh reOMEeTpUYECKUE PUTYPHI IO TEKCTOBOMY




3aJaa4, BOBHUKaIIUX B peaHBHOﬁ KHU3HU.

®  BBIIIOJIHATH HpOCTCfILHPIG MMOoCTPOCHUA HAa MCCTHOCTH,
H606XOI[I/IMBIe B peaﬂBHOﬁ KHU3HHU,

® pacro3HaBaTh CUMMETpPUYHbBIE burypsl B
OKpPY’KaroIlleM MUpE.

1 CUMBOJIBHOMY OIIMCAHUIO,

® CBO60,Z[HO OInCprUpoOBaAThH YCPTCI)KHBIMU
HHCTPYMCHTAMHU B HECJIOKHBIX CIIy4dasdx,

¢ BBIIIOJHATH HpOCTGfIH.IH@ IMOCTPOCHUS HAa MECTHOCTH,
HeO6XOI[I/IMBIe B pCaHBHOfI KHU3HU,

* TPUMEHATH CBOWCTBA JBWKEHUW W TNPUMEHSITH
1o100ue JJIs MOCTPOCHUIA U BBIYUCIICHUH.

N3MEPEHUE ® [PUMEHATH POPMYJIIBI IEPUMETPA, TUIOIIAIH; * [Ipumenste Teopemy Iludaropa, Gopmynsl miomanu
I'EOMETPUYECKHUX IIPY PELICHUU MHOTOLIArOBBIX 3a/1a4, B KOTOPBIX HE BCE
BEJIMUNH * npumensTh Teopemy ITudaropa. JIaHHBIE IIPEICTABIEHBI ABHO, a TPEOYIOT BBIYMCIICHUI,
. OrepupoBaTh 00JIce MIMPOKUM KOJIUYECTBOM (HOPMYII
e B noBcegHeBHOM KM3HU U NPH M3YYEHUHM APYrHX
JUTMHBI, TITOILATH.
NnpeMeToB:
. B moBcenHeBHON KU3HM M NPH U3YyYeHHH JAPYTHX
® BBUKUCIATH IUIOHIAJAM B TMPOCTEHUIIHUX  CIydasx,
o NMpeAMEeTOB:
OPUMEHSTh (OPMYIbl B MPOCTEHIINX CUTyallUsiX B
[IOBCEIHEBHOU JKU3HH. * IPUMEHATH (POPMYIBI MIPH BBIYUCICHUSAX B CMEKHBIX
y4eOHBIX npeaMeTax, B OKpYKarolen
JIEWCTBUTEIBHOCTH.
9 kyace
Paszpnen YdeHuk HAy4YuTCA Y4eHuK MOJIyYUT BO3MOKHOCTH HAYUYUTHCSA
APUOMETUKA
PAITMOHAJIBHBIE YN CJIA e OmnepupoBaTh Ha 0a30BOM ypOBHE IOHSITHEM | °® Omnepuposartb MOHATUSAMM: MHOECTBO
- JIEUCTBUTEIIbHBIC YNCIIA; JENCTBUTEIIbHBIX qucer, reoMeTpuyecKas
AEUCTBUTEJIbHBIE HHCJIA HWHTEpIpeTalus AeCTBUTEIbHBIX YUCEIT,
® pacro3HaBaTh palMOHAIbHBIE M HUPpPALHUOHAIbHBIC
N3MEPEHUE,

B noBceaHeBHON KU3HM M NPH HU3YYEHHH APYrHX




[NPUBJIMOKEHW A, OUEHKHA

YKCIIa;
® CpaBHHUBAaTh YHUCIIA.

B mnoBceqHEeBHOW :KM3HM W NpPH HM3YyYeHHUH APYIrHX
NpeIMeTOB:

® OLCHHUBATh PE3YJIbTaTbl BBIYMCIICHHI Inpu pEeHICHUN
IMPAKTUYCCKUX 3aaa4;

¢  BBIIOJHATH CPABHCHHUEC YUCCII B PCAJIBHBIX CUTYallUAX;

NpeIMeTOB:

* BBIIIOJIHATH CPAaBHEHUE PE3YJIbTATOB BBIYUCICHUHN IIPU
peuIeHUuU  NPaKTHUYEeCKUX 3a1a4, B TOM  YHUCIE
NPUOIMKEHHBIX BBIYHCICHUN;

* 3alMCBIBATHL U OKPYIIATH YKCIOBBIC 3HAYCHMS
peanbHBIX BEJIUYMH C MCIOJIb30BAaHUEM Pa3HBIX CUCTEM
U3MEPEHHUSL.

AJI'EBPA

AJI'EBPAMYECKHUE
BBIPAXKEHUA

ToxnecTBeHHBIE MPEOOPA3OBAHUS

e BuIOMHATH  HECIOXHBIE  TpeoOpa3oBaHus IS
BBIYHCIICHUS] 3HAYEHUW YHUCJIOBBIX  BBIPAKEHHI,
COJIEpXKAIINX CTENEeHH C LEIbIM OTPHUIATEIHHBIM
MOKa3aTeleM;

e BBHINOJHATH HECIOXKHBIE MpeoOpa3oBaHUs JIPOOHO-
JUHENHBIX  BBIPAKEHWA W BBIPAKEHHH  C
KBaJPAaTHBIMU KOPHSIMH.

B mnoBcegHeBHOW KHU3HM W NPH HU3YYEHHH JPYrUX
NpeIMeToB:

e omnepupoBaTb Ha 0a30BOM YpOBHE IOHSITHEM
«CTaHJapTHAas 3alKCh YHUCTIay.

TekcroBbIe 3a1a4n

ToxnecTBeHHBIE MPEOOPa30BAHUSA

® OHepI/IpOBaTB NOoHATHUAMKU CTCIICHU C  1LICJIBIM
OTpULATCIIbHBIM IOKAa3aTCIIEM;

® packiiagblBaTb Ha MHOXUTCIHN KB aI[paTHBIfI
TPEXWICH,

. BBIIIOJIHATD npeoOpazoBaHus BBIPaKCHU,
COJICpXKAIINX CTENEHU C IIeBIMA OTPHIATEILHBIMU
TIOKa3aTessIMH, TIEPEXOIUTh OT 3allCH B BUJE CTCIICHU
C UEJNBIM OTPHUIATEILHBIM IOKA3aTelieM K 3aliCH B
BHJIE 1po0u;

* BBINOJIHATH MPeoOpa3zoBaHusl IPOOHO-PATMOHAIBHBIX
BBIpQKEHUI:  COKpalleHue JApoOeil, mpuBeacHUe
anreOpandyeckux Jpobei K oOueMy 3HaMeHaTello,
CIIOKCHHE, YMHOXKEHHE, [eJIeHHe aiareOpandecKkux




e pemarth 3aJayd pa3HbIX TUIOB (Ha paboTy, Ha
MOKYNKH, Ha JIBIDKEHHE), CBS3BIBAIOLIUX TpU
BEJIMYMHBI, BBIICTATh 3TU BEIMYMHBI U OTHOIICHUS
MEXy HUMH;

B mnoBceaHeBHOW KHU3HM M TPU HU3YYEHHH JAPYIrHX
NnpeaIMeTOB:

® BbIJIBUTI'aTb THUIIOTC3bI O BO3MOXXHBIX [MPCACIbHBIX
3HAUYCHUAX HMCKOMBIX B 3aJadyc BCIIMYHH (I[CJ'IaTI)

MPUKUJIKY).

npobeil, BO3BEACHHME anreOpamyeckoil apodbu B
HATYpaJIbHYIO H [ENYI0 OTPULIATEIBHYIO CTCIICHbD;

. BBINOJIHATh npeoOpa3oBaHus BbIpa)KEHUH,
coJIeprKalliX KBaJpaTHbIE KOPHU;

* BBIJICJIATh KBaJpaT CyMMBbI WJIM Pa3HOCTH JBYY/IEHA B
BBIPAKEHUSAX, COJIEPKALINX KBaIpaTHbIE KOPHU;

. BBIIIOJIHATH npeoOpa3oBaHus BBIPOKCHUH,
COJIep>KaIINX MOJYJIb.

B noBceaHeBHO#H KM3HM W NPH H3YYEHHH JAPYTrUX
NnpeIMeToB:

¢ BBIIIOJIHATB Hp606p330BaHI/I$I u HeﬁCTBHH C 4yucjiamMu,
3allMCAaHHBIMHA B CTAHJAApPTHOM BHUJC,

*  BBIIOJHATH NpeoOpa3oBaHUS  anredpanvdecKkux
BBIP@KEHUM NpU pelleHUH 3a7ad JpYyrux y4eOHBIX
IIPEIMETOB.

TexcToBBIE 3a70aUN

* Pemrats IMPOCTBIC U CJIIOKHBIC 3aJ1a41 PA3HBIX THUIIOB, a
TaKXEC 3a1a49n MMOBBITIICHHOM TPYAHOCTH;

* AHAJIM3UPOBAThH 3aTPYJHEHUS MPU PELICHUH 3a/1a4;

. BBITIOJHATh pa3ianyHbIe npeoOpa3oBaHus
MPEeIJIOKEHHOW  3a/layd, KOHCTPYHMPOBATh  HOBBIE
3a/1a4M U3 IaHHOM, B TOM 4yHclie OOpaTHBbIE;

® UCCJICAOBATh BCCBO3MOXKHBIC CUTYallUH IIPU PCIICHUN
3aa4 Ha ABMKCHHEC IIO PEKEC, pacCMaTpUBATh PA3HBIC




CHUCTCMBI OTCUETA,

* OCO3HaBaTh M OOBICHATH MAECHTUYHOCTH 3ajay
pa3HbIX THIIOB, CBSI3bIBAIOIIMX TPU BEIUYMUHBI (Ha
paboTy, Ha TMOKYNKH, HAa JBUKCHHE), BBLACIATH ITH
BEJINYUHBI U OTHOILLIEHUS MEXKIYy HUMH, IPUMEHATHh UX
IpU PEUICHWH 3a/a4, KOHCTPYHPOBATH COOCTBEHHBIC
3a/1a4 yKa3aHHbBIX TUIIOB;

* BJIAJIETh OCHOBHBIMH METOJIaMU DEIICHMs 3334 Ha
CMECH, CIUIaBbl, KOHIICHTPAIIUU;

¢ p€iuaThb 3aja4r Ha IMPOUCHTHI, B TOM YUCJIC, CJIOXKHBIC
NPOLIEHTHl C OOOCHOBAaHHUEM, WCIIOJB3Ys pa3HbIC
CIIOCOOBI;

* pemaTh JIOTUYECKUE 3a/1a4il Pa3HbIMH CIIOCOOaMH, B
TOM 4HCIE, C JIBYyMs OJIOKAMH M C TpeMs OJokKamu
IaHHBIX C IIOMOIIBIO TaOJIHIL,;

e pemarh 33Jauyd MO KOMOWHAaTOpPUKE U TEOpUHU
BEPOSTHOCTEN Ha OCHOBE MCHOJIb30BAaHUS H3YYEHHBIX
METOJI0B 1 00OOCHOBBIBATH PEILIECHUE;

* OBJaJeTh OCHOBHBIMM  METOJAaMU  pEIIEHUs
CIO’KETHBIX 3a7a4: apu(PMETHUYECKUM, anreOpandecKuid,
nepebop BapHaHTOB, T'€OMETPUYECKUM, TpadudecKuii,
IIPUMEHSTh UX B HOBBIX I10 CPaBHEHHUIO C U3YYEHHBIMU
CUTYaLUsX.

B moBcexHEeBHON KU3HM M NPH U3YyYEHHMH JAPYrHX
NpeIMeToB:

* BBIICIATH NPHU PEIICHWM 334a4 XapaKTEepPUCTHKHU




paccMaTpuBaeMoOil B 3ajlade€ CUTYyallUM, OTIUYHBIE OT
peanbHBIX (T€, OT KOTOPBIX aOCTParupoBaIIUCHh),
KOHCTPYMpPOBaTh HOBBIE CHUTYallud C YYETOM OTHUX
XapaKTEpUCTHUK, B YaCTHOCTH, NMPU PELICHUH 3ajad Ha
KOHILIEHTPALlUH, YYUTHIBATh IJIOTHOCTh BEILLIECTBA;

¢ p€uiaTth 3aga4v Ha ABUIKCHUC IO PCKE, pacCMaTpuBad
Pa3HbIC CUCTCMBI OTCUCTA.

YPABHEHUIAA

HEPABEHCTBA

e OmnepupoBaTh Ha 0a30BOM YpOBHE MOHSITHSIMH:
PaBEHCTBO, YMCJIOBOE PAaBEHCTBO, YPAaBHEHHE, KOPEHb
yYpaBHEHUs,  pEUICHWE  YpPaBHEHHUS,  YHCIOBOE
HEpaBEHCTBO, HEPABEHCTBO, PEIIICHNE HEPABEHCTBA;

® IIPOBCPATH CIPAaBCAJIUMBOCTb YHUCIIOBBIX PABCHCTB U
HCPABCHCTB;

e pemarh KBagpaTHble W JPOOHO - palMOHaIbHbIE
HEPABEHCTBA;

® pcHiaTb CUCTEMbI ypaBHeHPIfI, HCPABCHCTB,

B mnoBceqHeBHOW :KM3HM W NPH H3YyYeHHUH APYTrHX
NpeaIMeTOB:

® COCTaBJIATH U PEIIATh YPABHEHUs U HEPABEHCTBA IIPU
pelleHnn 3a7ady, BO3HHMKAIONIMX B JIPYrHUX y4eOHBIX
npeaMeTax.

* OnepupoBarh MOHATUSAMU: YPaBHCHHE, HEPABEHCTBO,
KOPCHB YpaBHCHUS, pelnieHue HEPaBCHCTBA,
PaBHOCHIIbHBIC ~ypaBHEHHs, 00JacTh ONpEACICHUS
ypaBHEHHs (HEpaBEHCTBA, CUCTEMbI YPAaBHEHUH WU
HEPaBEHCTB);

* pemiath ApOOHO-JIMHEHHBIE YPABHEHUS;

* pemiaTh NPOCTEHIINE HPPALUOHAIBHBIE YpPaBHEHUS
BU/JIA;

* pewmarb ypaBHEHUS CIOCOOOM pa3JloKEHUs Ha
MHOXUTEHN U 3aMEHbI TIEPEMEHHOM;

* WCIOJB30BaTh METOJ MHTEPBAJIOB [JIl PELICHUS
LETBIX U APOOHO-PAIMOHAIBHBIX HEPABEHCTB;

* pewmarbh JHMHEWHbIE M KBaJpaTHbIE ypaBHEHUS U
HEpaBEeHCTBa C NapaMeTpamu;

* pemarb HECIOXHBIE CHCTEMBl YpaBHEHUH C
rapamMeTpamu;

¢ pCuiaTh HECJIOKHBIC YPAaBHCHUA B LCJIBIX YUCIIAX.




B noBcegHeBHOIl KM3HM M NPH H3YYeHUH JAPYTHX
NpeaIMeToB:

* BBINOJIHATH OLIEHKY IPaBIONON00Us pe3yibTaToB,
IIOJIy4a€MBbIX IIPU PELICHUHM YPABHEHUN U HEPABEHCTB
[IpU PELICHNUH 3a7a4 IPYTUX YUeOHBIX TPEIMETOB;

. BBIOMPATH COOTBETCTBYIOIINE ypaBHEHUS,
HCpAaBCHCTBA WJIM HUX CHCTCMblI JIA COCTABJIICHUSA
MaTeMaTUYeCKOM  MOJENH  3aJaHHOM  peajbHOMU
CUTyaluu UJIN HpHKJ’I&IIHOfI 3aJa4diu,

* YMETh UHTEPIPETUPOBATH IIOJIYUCHHBIN IIPU PELICHUN
YpaBHCHHA, HCEPABCHCTBA HJIM CHCTCMbI PCE3YJIbTAT B
KOHTEKCTE 3aJaHHOM peaJpHOM CUTyallUHM WU
IIPUKIIAHON 3a1a4H.

OYHKIIUHU

UMCJIOBBIE ®YHKIINN

UMCJIOBBIE
[HOCJIEAOBATEJIBHOCTHU

no TpaduKy HAXOAUTh OONACTh OMpPEIEICHHUS,
MHO>KECTBO 3HAUEHUH, HyTU (QPYHKIHH, TPOMEXYTKU
3HAKOIMOCTOSIHCTBA, IPOMEXKYTKA BO3pacTaHUs |
yObIBaHMS, HauOOJbIIEe W HAMMEHBIIEE 3HAYCHUS

dyHKIIM;
CTPOUTH TpapuKu QYHKIHII,

MPOBEPSATH, SBISACTCS JIU JaHHBIA Tpaduk rpadukom
3alaHHOW  (YHKIIMU  (JTMHEWHOHW, KBaJpaTHYHOM,
00paTHON IPONOPIUOHATBHOCTH);

OonepupoBaTb Ha 0a30BOM YPOBHC TIOHATUSAMMU:
nocCiaca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH nmporpeccus,

* OmnepupoBaTh  NOHATUAMU:  (PYHKUIHMOHAJIbHAsS
3aBUCUMOCTh, (PyHKUUSA, Trpaduk (QYHKIHH, CIIOCOOBI
3a1aHus (PyHKUMH, apryMEeHT M 3HadeHHe (QYHKIHUH,
o0nacTh ONpeAeNeHUs U  MHOXXECTBO  3HAuYeHUH
¢byHKIUY, HYJIH ¢byHKIHY, IPOMEXKYTKH
3HAKOIOCTOSIHCTBA, MOHOTOHHOCTb ¢byHKIHY,
YEeTHOCTh/HEUYETHOCTh (PYHKIIUH;

* CTpoMTh TpauKH JMHEHHOW, KBaJpaTUYHOMN
¢byHKIMHA, 00paTHOW MPOMOPIMOHAIBHOCTH, (PYHKLIUU

k
v =Ny =3y =
Buja: y=a+x + b - vy = 3 hfl;

* Ha MpUMepe KBaJApaTUUYHON (DYHKIMHU, UCIOJIB30BATh




TCOMETPHUICCKAA MTPOTPCCCHs;

e pemarh 3a7a4d HA TPOTPECCHH, B KOTOPBIX OTBET
MOXET  OBITh NOJYYeH  HEMOCPEACTBEHHBIM
mojicueToM 6e3 mpumMeHeHus Gopmyi.

B mnoBcelHEeBHOW :KM3HM W NpPH HM3YyYeHHUH APYIrHX
npeaMeToB:

® CNOJNB30BaTh TIpapuKd pealbHBIX MPOLECCOB U
3aBUCUMOCTEH JJIi  ONPENCJICHHS] HX CBOMCTB
(HanOOJIBIITINE U HANMEHBIIINE 3HAUCHUS, IIPOMEKYTKU
BO3pACTaHus U YOBIBaHUS, 00JIACTU TOJIOKHUTEIBHBIX
Y OTPULIATETHHBIX 3HAYCHHUH U T.I1.);

® CIOJIb30BAaTh CBOMCTBA JIMHEHHOW (yHKUIMU U ee
rpaduk mpu pemeHuH 3amad U3 JPYTUX Y4eOHBIX
PEIMETOB.

npeobpasoBanusi rpaduka Gynkumum y=f(x) ans

nocrpoenus rpaduxos Gpyuxuuit ¥ = af (kx + b)),
* HCCIIEI0BATh (PYHKIIMIO 110 €€ FpaduKy;

¢* HaXOAUTb MHOKECTBO 3Ha‘IeHI/II71, HYJIH, IIPOMCIKYTKHU
3HAKOIIOCTOAHCTBA, MOHOTOHHOCTH KBa,Z[paTI/I‘lHOﬁ

byHKIIHH;

* ONEepUpOBaTh TMOHATUSMHU: IOCIEIOBATEIHLHOCTD,
apudmernueckas nporpeccus, reoMeTpuiecKast
POrpeccus;

® peuiaTtb 3aJa4uu Ha apI/I(bMCTI/I‘IeCKYIO nu
TCOMETPHUICCKYIO ITPOTrPpECCHUIO.

B noBceaHeBHO#H KM3HM W NPH H3YYEHHH JAPYTrUX
NnpeIMeToB:

* WUIIOCTPUPOBATh C TOMOIIBI0 TpaduKka peabHYIO
3aBHCHUMOCTH HIJTH TPOIIECC M0 UX XapaKTEPUCTHKAM;

* HUCMOJb30BaTh CBOICTBa M TpauK KBagpaTUYHOU
GyHKIMHM TIpU peIIeHUWH 3a]ad U3 JIPYTUX Y4eOHBIX
IIPEIMETOB.

BEPOATHOCTB U CTATUCTUKA

OIMNCATEJIbHAA
CTATUCTUKA

CJIVUAMHBIE COBBITUS U
BEPOATHOCTD

® OIEHUBATh BEPOSITHOCTh COOBITHS B MPOCTEHIINX
CIIyvasx;

® HMCTh NPEACTABIICHUC O POJIK 3aKOHA OOIBIINX YHCEN

. OnepupoBatb HNOHITHUSIMH:, cpenHee
apudmernyeckoe, MeuaHa, HauOoJbIIEe U
HauMEHblIlee 3HAYeHHMs BBIOOPKH, pa3MaX BBIOODKH,
JUCIEpCUsl M CTAHIAPTHOE OTKJIOHEHHWE, CilydaiHas




KOMBHUHATOPUKA

B MAaCCOBbBIX ABJICHUAX.

B mnoBcegHeBHO# KHU3HM M NPU HU3YYEHHH JPYTrHX

NnpeMeTOB:

¢ OICHUBATL KOJMYCCTBO BO3MOKHBIX BapUAHTOB

METO/IOM Tiepedopa;

® HMCTH MpEaACTaBICHUC (¢} poJn MMPAaKTUICCKHU

JAOCTOBCPHLIX U MAJIOBEPOATHBIX CO6BITI/II>'I;

® CpaBHHUBATb OCHOBHBIC

XAPaKTCPUCTHUKHU, IMOJTYYCHHBIC B IMPOLECCCC PCIICHUA

HpHKHaHHOﬁ 3aauu, U3y4YCHHUS PCAJIbHOT'O ABJICHUA,

® OHOCHHUBATb BCPOATHOCTb PCAJIbHBIX COOBITHH |

SIBICHUM B HECIIOKHBIX CUTyalusiIX.

CTaTUCTHYCCKHC

HU3MCHYUBOCTD,

® OIICPHUPOBATL  IOHATHUAMMU: (baKTopI/IaJ'I quciia,
IEPECTAHOBKHU U COUYCTaHUA, TPCYT'OJIbHUK HaCKaJ'IH;

* ONCpUPOBATh TOHATHSIMH: CIYYalHBIA  OIIBIT,
CllydaiiHbIi ~ BBIOOp,  HUCHBITAHHWE,  DIIEMEHTAPHOE
ciiy4yaliHoe coObITHE (ucxon), KJIACCUYECKOE
OTpe/ICNICHUE BEPOSITHOCTH  CIy4yalHOTO  COOBITHS,

olepaluy HaJl ClydallHbIMH COOBITUSIMU;

* pemath 3a/layd Ha BBIYHMCICHUE BEPOSTHOCTH C
MOJICUETOM KOJUYECTBA BAPUAHTOB C IOMOIIBIO
KOMOWHATOPUKH.

B noBcegHeBHOIl KM3HM M NPH H3YYeHUH JAPYTHX
NpeaIMeToB:

* HU3BJEKaTh, MHTEPIPETUPOBATh U TMPEOOPA3OBHIBATH
nH(popMalMIo, TMPEACTaBICHHYI0 B Ta0iulax, Ha
auarpammax, rpaukax, OTpaKarllllylo CBOICTBa H
XapaKTePUCTHKU peabHbIX MPOLIECCOB U SIBICHUM;

*  ONpeleNnsThb CTaTUCTUYECKHE  XapaKTEpUCTUKU
BBIOOPOK 10 TalnumaMm, JauarpaMmaM, rpadukam,
BBINIOJIHATh CpPAaBHEHUE B 3aBHUCHUMOCTH OT LEJIH
pelIeHus 3a/1auH;

* OIICHMBATh BEPOSITHOCTh pEATbHBIX COOBITUH U
SIBJICHUH.

JJIOI'MKA U MHOXECTBA




® OIepupoOBaTb Ha 0azoBoM YPOBHEC IIOHATHUSAMMU:
OomnpeacIICHUE, aKCUOMa, TCOPEMA, NOKA3aTCIIbCTBO,

e [PUBOAWUTHL IPUMEPbl M  KOHTPIPUMEPBI UL
IIOATBEPKICHUS CBOUX BbICKA3bIBAHMI.

e BHIOMpATh MOAXOASAIIMA M3YyYEHHBIH METON IS
pEIICHUS U3YYCHHBIX TUIIOB MAaTEMaTHYECKUX 3a]1a4;

B mnoBceqHeBHOI KM3HM M TNPH HM3YYEHHH [PYrux
npeMeToB:

® [IPUBOAUTH pUMepBI MaTeMaTHYeCKUX
3aKOHOMEPHOCTEN B OKpY’Karoleu
JeMCTBUTENIBHOCTH U IPOM3BEACHUSAX UCKYCCTBA.

* M300pakaTb MHOXKECTBA M OTHOIIEHHUE MHOXECTB C
MOMOIIIBIO KPYroB Diliiepa;

® OIICpHUPOBATH IIOHATHUAMMU: BBICKA3bIBAHHUC,
HUCTUHHOCTb U JIOXKHOCTL BBICKA3bIBAHHWA, OTPUIAHUC
BLICKa3BIBaHI/II>'I, Oorcpanv HaJ BbICKAa3bIBAHUAMU: U,

WJTU, HE, YCIIOBHBIC BHICKA3bIBAHUS (MMILTUKALINH);
* CTPOUTH BBICKA3bIBAHUS, OTPULAHUS BBICKA3bIBAHU;

® HCIIOJIb3YA HN3YUCHHBIC MCTOAHI, IIpOBOAUTDH
A0Ka3aTCJIbCTBO, BBIMIOJHATE OIIPOBCPIKCHUC,

® BBI6I/IpaTB HU3YUCHHBIC MCTOABI U UX KOM6I/IHaHI/II/I JJIA
peIICHUA MAaTCMATUYCCKUX 3aaa4;

® HUCIIOJIB30BAaThb MAaTEMAaTU4YCCKHUC 3HaHUA JIA
OIINCaHUuA SaKOHOMepHOCTeﬁ B

JIECTBUTEIILHOCTH U MMPOU3BCACHUAX UCKYCCTBA,

OKpY’Karoleu

¢ INPUMCHSITH HpOCTGﬁH.IHG nporpaMMHBIC CpEACTBa U
QJICKTPOHHO-KOMMYHHUKAIITUOHHBIC CUCTCMBI pu

pCHICHUN MATEMATUYCCKUX 3a/1a4.

B noBceaHeBHON KU3HM M NPH U3YyYEeHHH APYrUX
NpeaIMeToB:

¢ CTPOUTH LCIOYKHU yMO38.KJ'IIO‘lCHHI>i Ha OCHOBC
HCIIOJIb30BAaHU ITPABUJT JIOTUKHU,

I'EOMETPUA

I'EOMETPUYECKHE
OUI'YPBI

e OmnepupoBath Ha 0a30BOM YypOBHE MOHSATHUSIMHU
FeOMETPUUYECKUX PUTYD;

° OHepI/IpOBaTB MOHATUAMHU I'COMCTPUICCKUX (bI/Ipr;

* WU3BJEKaTh, MHTEPIPETUPOBATh U IMPEoOpa30OBBIBATH




e u3BJECKaTh  MHGOpPMALMIO O  TEOMETPUYECKUX
durypax, npeacTaBICHHYI0O Ha uepTekax B SBHOM
BU/IE;

® T[PUMEHSTh [UIsl PEIICHUs 3a7ad TeOMETPUYCCKUE
GakThl, ecnu YCIOBUS WX NPUMEHEHHUS 3a/laHbl B
SIBHOU (popme;

® pfaats 3aJadd Ha HAXOXIACHUC TI'COMETPUUCCKHX
BCJIMYHH I10 06pa3uaM HJIN aJITOPUTMAM;

® u300pakaTh THIIOBBIC IUIOCKUE (HUTYPHI U GUTYPHI B
IPOCTPAHCTBE OT PYKHU H C TOMOIIBIO0 HHCTPYMEHTOB.

B mnoBceqHeBHOW >KM3HM W NPH HM3YyYeHHUH APYTrHX
NpeaIMeTOoB:

® UCMOJb30BATh CBOMCTBA '€OMETPHUECKUX (QUTYp AJIS
peleHuss  TUIMOBBIX  3a/a4, BO3HUKAIOUIMX B
CUTYaIUAX MTOBCETHEBHOMN KHU3HHU, 3a1a4
MPAKTUYECKOTO COJIEPKaAHUS;

® pacCrno3HaBaTb IABWIKXCHHC 00BEKTOB B OKpYyXXaromem
MUpeE.

nH(pOpMaIIHIO 0 reOMETPUUYECKUX ¢durypax,
IIPEACTaBICHHYIO HAa YepTexkKax;

¢ IIPUMEHATH I'€COMETPHUUYCCKUE (baKTBI A pCHICHUA
3aaa4y, B TOM HYHUCIIC, HOPCAIOoIararommux HCCKOJBbKO
1IaroB pCuICHUA,

* opMynUpPOBATH B MPOCTECUIINX CIydasX CBOWCTBA U
NpU3HAKH QUTYp;

¢ IOKa3bIBATh I'COMETPUUCCKUEC YTBCPIKACHU,

* BJAJCTh CTaHJAPTHOM KJIaCCUPUKAIMEH IIOCKUX
¢buryp (TpeyroabHIUKOB U YETHIPEX YT OJIbHUKOB);

. OIepUPOBATH MIOHATHSIMU: HepIICHIUKYJISP,
HAKJIOHHAs, MpOeKIus, moxodue ¢Guryp, MnogoOHbIe
(burypsl, N1oJJOOHBIE TPEYTOJILHUKH;

* XapaKTepHU30BaTh B3aUMHOE PACIIOJIOKEHUE MIPSIMON U
OKPY>KHOCTH, JIBYX OKPYKHOCTEH;

° I/I306pa)KaTB TCOMETPHUICCKUC (I)I/Il"ypbl 10 TEKCTOBOMY
U CUMBOJIbBHOMY OIIMCAHUIO,

* U300pakaTh TUIOBbIE TUIOCKKE (UTYPBI U O0OBEMHBIE
TEla C TIOMOINBIO MPOCTEHIINX KOMIIBIOTEPHBIX
MHCTPYMEHTOB;

¢ BBIIIOJIHATH HpOCT@ﬁIHHG MOCTPOCHUSA Ha MECTHOCTH,
HCOGXOZ{I/IMHG B peanLHoﬁ KHN3HU,

° OneprupoOBaThH IIOHATHUEM IBHUXKCHUSA n
npeoOpazoBaHus  MOAOOWsA,  BJIAACTh  IpPUEMaMU




MOCTPOEHHsT (UTYyp C HCIOJIb30BAaHUEM JIBUKECHUN W
npeoOpa3oBaHuil MOAOOUs, TNPUMEHATH TOTY4YECHHBIC
3HAHUA U OIBIT IIOCTPOCHUN B CMEKHBIX IIPEIMETAX U B
peanbHBIX CUTYyaLUAX OKPYXKAIOLIEro MUPA;

* cTpouth (purypy, mogoOHYI JAaHHOMW, MOJIE30BATHCS
CBOMCTBAMM I000MsA JJ1d OOOCHOBAHUS CBOMCTB

(uryp;

* MPUMEHATh CBOWCTBA JBWKCHUU IS TPOBEIEHUS
NPOCTEHIINX 0OOCHOBAHH CBOMCTB (UTYP.

B noBceaHeBHOIl KM3HM M NPH H3YYeHUH JAPYTHX
NpeaIMeToB:

* HCIIOJIb30BATh CBOICTBA T€OMETPHUECKUX (PUTYp LIS
peuieHus 3a7a4 NPaKTUYECKOTO XapakTepa M 3ajad u3
CMEXHBIX JUCLHUIIINH;

*  OIEHUBATh  pa3Mepbl  peaJbHbIX  OOBEKTOB
OKPY’KaroIlero MUpA;

* I[PUMEHATH CBOWCTBA [BWXEHUW U NPUMEHATH
1og00ue JIsi TOCTPOCHUM U BBIYUCIICHUH.

N3MEPEHUE
I'’EOMETPUYECKUX
BEJIMUYNH

BreimmonaHsSTh U3MECPCHUE MJIVMH, paCCTOSIHHfI, BCJIIMYHH
YIJ0B, ¢ MOMOIIBKO HMHCTPYMCHTOB JJIsA I/I3MepeHHI>’I
JAJIMH U YTJIOB,

OpUMEHSTh (POopMynbl mNepuMerpa, IUIOM@AAH U
o0bema, IUIONAAM  MOBEPXHOCTU  OTIENIbHBIX
MHOTOTPaHHUKOB TIPU BBIYUCIEHHUSX, KOIJa BCE
JTaHHBIE UMEIOTCS B YCIIOBUY;

* OnepupoBatrh MpeACTABICHUSAMH O JUIMHE, IO/,
o0bemMe Kak BenuuuHaMu. [IpumeHsTH Teopemy
[Tudaropa, Gpopmyinsl mwiomaam, ooObemMa Mpu pPeIeHUN
MHOromaroBbIX 3ajJad, B KOTOPBIX HE BCC OaHHBIC
Mpe/CTaBlIeHbl  SIBHO, a TpeOyloT BBIYHUCICHU,
orepupoBaTh 00Jiee MIMPOKUM KOIUYECTBOM (HOPMYI
JUTAHBI, TUTIOMIA I, o0Bema, BBIYUCTIATH
XapaKTePUCTUKU KOMOMHAUK GUryp (OKpY>KHOCTEH U




® TIPUMEHSATH TEOpeMy [Tudaropa, 0a3oBEIE
TPUTOHOMETPUIECKHNE COOTHOIIICHUS JJISI BBIYUCIICHUS
JUIMH, PAcCTOSHMWM, IUIOWIAJed B  MIPOCTEHIIUX
ciyvasix.

B mnoBcegHeBHOW KHU3HM M NPU HU3YYEHHH JPYIrHMX
NnpeaIMeTOB:

® BBHIUUCIATH PACCTOSIHUSL HA MECTHOCTH B CTaHAAPTHBIX
CUTyalusiX, IUIOMIad B TMPOCTEHIIUX CIyYasXx,
OPUMEHSTh (OPMYJIbl B MPOCTEHIINX CUTYyallUsiX B
MOBCE/IHEBHOM JKHU3HH.

MHOTOYTOJTbHUKOB) BBIYUCIIATH PACCTOSHUS MEXKIY
¢burypamu, MPUMCHSTH TPUTOHOMETPHUUYECKUE
(hopMyIIBI 171s1 BEIYMCIICHHI B 00JIee CIIOKHBIX CITydasX,
MIPOBOJUTH BBHIYHCICHUSI HA OCHOBE PAaBHOBEIIMKOCTH U
PaBHOCOCTABJIICHHOCTH;

b HpOBOHI/ITB HpOCTBIe BBIUHMCJIICHHUA Ha O6'beMHbIX
TeIax;

* (QopmynaupoBaTh 3aJaud Ha BBIYUCICHHE JUTUH,
IO M 0OBEMOB U PEeIIaTh UX.

B noBceaHeBHOIl KM3HM M NPH H3YYeHUH JAPYTHX
NpeaIMeToB:

¢ IPOBOAWTL BBIYUCIICHUS HA MECTHOCTH,

* IPUMEHATH (POPMYJIIBI MIPU BBIYUCICHUSAX B CMEKHBIX
yueOHBIX MpeaMeTax, B OKpYy>Karoleun
NEUCTBUTENHHOCTH.

KOOPJINHATDGI

BEKTOPBI

e OmnepupoBath Ha 0a30BOM YpPOBHE MOHITHIMHU
BEKTOpP, CyMMa BEKTOPOB, IPOU3BEJIEHUE BEKTOpA Ha
YHCII0, KOOPAUHATBI Ha IJIOCKOCTH;

® OmnpeleNsITh NPUOIUKEHHO KOOPAMHATHI TOUKH I10 €€
M300paXEHUIO Ha KOOPIMHATHON MIIOCKOCTH.

B mnoBcegHeBHOM KM3HHM W NPH HU3YYEHHMH JPYTrUX
NpeIMeTOB:

® HCIOJIb30BAaTh BCKTOPBI JII PCIICHUA HpOCT@ﬁHIHX
3alad Ha ONpCACICHHUC CKOPOCTU OTHOCHUTCIBHOI'O

* OnepupoBaTh MOHATHSIMHU BEKTOpP, CyMMa, Pa3HOCTb
BEKTOPOB, IPOM3BEACHHE BEKTOpPa Ha YHCIO, YIrol
MEKAY  BEKTOpPaMH,  CKaJSIpHOE  TPOM3BEICHUE
BCKTOPOB, KOOPAHMHATBHI Ha IIJIOCKOCTH, KOOPJAWHATHI
BEKTOpa;

* BBIMIOJIHATH JCHCTBHUS HAJ BEKTOpaMU (CIIOKEHHE,
BBIUMTAHUE, YMHOXXEHHE Ha YHCJIO), BBIUYUCIATH
CKAJIIPHOE MPOMU3BENCHUE, ONPEIEIATh B IMPOCTEUIINX
ClIy4asX Yrol MeEXJIy BEKTOpPAaMH, BBIIOJIHATH
pa3yIoXKEHUE BEKTOpAa Ha COCTABIIAIOLIUE, NPUMEHATH
MOJlyYeHHblE 3HaHUS B  (U3HMKe, MOJIH30BATHCSA




JIBHOKCHHUS.

(hopMyIIOi BBIYHCIICHUSI PACCTOSHUS MEXKIY TOYKAMU
o HU3BECTHBIM KOOpAMHATAM, HCIOJIb30BATh
ypaBHeHUs (GUTYp IS pelICHMs 3a/1a4;

* IPUMEHATH BEKTOPbHl U KOOPAMHATHI JUIS PELICHMS
r€OMETPUYECKHX 3a/1a4 Ha BBIYUCIICHUE JUIMH, YIIIOB.

B noBcegHeBHO#l KM3HM M NPH H3YYeHHHM APYTrUX
NpeaIMeTOoB:

* HCIIOJIb30BaTh MOHATUS BEKTOPOB U KOOPAMHAT JUIS
pemeHust 3amad 1o (usmke, reorpaduu U JIPYTHM
y4eOHBIM IIpeIMETaM.




Conep:kanue y4eOHOro npeaMera MaTeMaTHKA
Conep:xanue yueOHoro npeamera «MartemMaTuka» 5-6 Kiaacchl

Ne Paznen Kon-Bo yacos
5 Kmacc 6 Kacc Bcero
ApudmeTnka
1. HarypajibHble ynciia 11 12 23
e Psij HaTypanbHBIX yuceln. JlecaTuuHas 3amnuch HaTypalibHbIX uncesl. OKpyriieHne
HaTypaJbHbIX YHCEI.
e KoopaunaTHbIi yd.
e (CpaBHeHUE HaTypallbHBIX yKcell. CI0oXeHHe U BRIUMTAaHUE HATypaibHbIX uncen. CBoiicTBa
CII0)KCHHUSL.
e VYMHOXEHHE U JIeJICHUE HAaTypaIbHBIX yrces. CBoicTBa yMHOXKeHUA. [leeHne ¢ OCTaTKOM.
Cremnenp uncia ¢ HaTypajIbHBIM MOKa3aTeeM.
e Jlenurenu u KpaTHbIC HATYpalbHOTO uKcia. Hanbompimmii obuuit nenurens. Haumenbinee
obmee kpatHoe. [Ipu3Haku neaumocTv Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.
e Ilpocteie u cocTaBHBIC YKCa. Pa3noxenne 4ucesn Ha MPOCThie MHOKHUTEIN
e Pemenue TeKCTOBBIX 3a/1a4 apuPMETHIECKUMHU CIIOCOOaAMHU.
2. Jpodu 35 36 71

e OObIKHOBEHHBIE ApoOu. OCHOBHOE CBOMCTBO pobu. HaxoxaeHue npobu ot yucia.
Haxoxxnenue uncna no 3HadeHuto e€ 1poou. IlpaBuibHble U HEMTPaBUIIbHbBIE TPOOH.
CMeraHHbIe YnCIa.

e (CpaBHeHHE OOBIKHOBEHHBIX JIp00ei U CMEIIaHHBIX Yncell. ApupMeTHuyecKre JeicTBuUs C
OOBIKHOBEHHBIMH JPOOSIMHU M CMEIIAHHBIMU YUCIAMH.

e Jlecatuunblie npobu. CpaBHEHNE U OKPYTJIIEHHE JECATHUHBIX Apodel. Apudmernyeckue
NEeNCTBUS ¢ ECATUUHBIMU Ipo0simu. [Ipukuaku pesyabTaToB BerunciaeHuil. [IpencraBienue
JECATUYHOM 1poOu B BUIe OOBIKHOBEHHOH poOU U OOBIKHOBEHHOM B BUE AECATUYHOM.
beckoneunsle neproanyecKkue AecaTuyHble Apodu . JlecaTnuHoe npulmmKkeHue
OOBIKHOBEHHOH JIpO0OH.

e OrHomuenue. [IporieHTHOE OTHOILIEHUE IBYX yHcell. JleeHune yucia B JaHHOM OTHOIIEHUH.
Macrura6.

e [Iponopuusa. OcHoBHOE CBOMCTBO nponopuuu. [Ipsmast u oOpaTHast IpONOPIIHOHAIEHBIE
3aBHCHMOCTH.




L4 HpOHeHTH. HaXO}K,Z[eHI/Ie IIPOLCHTOB OT YHKCIIA. HaXO}K,I[eHI/Ie qucia 110 €ro npoucHTam.
e PemeHne TEKCTOBBIX 3aJa4 apI/I(bMeTI/I‘IeCKI/IMI/I croco0amu.

PanmonajbHbIE YHCJIA 9 19 28
e [lonoxurensHble, OTpULATENbHBIE Yicia U yncio 0.
e [IporuBomnonoxHeie uncna. Moy yucia.
e [Ilenbie uncna. Panronanbubie yncia. CpaBHEHUE pallMOHABHBIX YHce. ApupMeTHIecKue
JEMCTBUS C pallMOHaIbHBIMU UnciaaMu. CBOWCTBA CIOKEHUSI U YMHOXKEHHS palliOHAIIbHBIX
YHUCEIL.
e KoopauHatHas npsMas. KoopauHaTHas INIOCKOCTS.
BeanunHbI, 3aBHCHMOCTH MeKAY BeJMYUHAMU. 8 4 12
e EnunHuime! AMuHEL, U101, 00bEMA, MAaCChl, BpEMEHU, CKOPOCTH.
e [lapamerpsl 3aBHCHMOCTEN Mex 1y BenrnunHaMmu. [IpeacraBienue 3aBUCMMOCTEN B BUIE
dbopmyi. Beraucienus no hopmynam.
YucnoBbie 1 OyKBeHHbIE BhIPasKeHHs. Y PaBHEHHUS. 8 ) 13
e YucnoBble BbIpaXXEHUS. 3HAUYECHUE YUCIOBOrOBbIpaxeHus. [1opsaok 1elcTBUIl B YMCIOBBIX
BbIpaXeHUsIX. bykBeHHbIE BhIpakeHus1. Packpeitue ckobok. [logo0HbIe cnaraemele,
MIpUBEICHUE MOI00HBIX ciaraeMbix. opMybl.
e VYpasHenus. Kopens ypaBHenusi. OCHOBHBIE CBOMCTBA ypaBHEHUM. PellieHne TeKCTOBBIX 3a/1a4
C TIOMOIIBIO YPaBHEHHUM.
DJIeMeHThI CTATHCTUKH, BeposAiTHOCTH. KoMOuHaTOpHBbIE 3aga4u. ) 6 11
e [IpencraBieHue 1aHHBIX B BUJIE TAOJIHI, KPYTOBBIX M CTOJIOYATHIX AUArpaMMm, rpauKoB.
e Cpennee apudmernueckoe. CpeHee 3HaU€HUE BETUUUHBI.
e CayuaiiHoe coObITHE. JlOCTOBEPHOE U HEBO3MOXKHOE COOBITHS. PereHre KoMOMHATOPHBIX
3aja4.
I'eomerpuueckue purypol. U3mepennsi reoMeTpu4ecKuX BeJHIHH 13 7 20

e Ortpesok. [locTpoenue orpeska. JyinHa oTpes3ka, JioMaHoi. MI3Mepenune JIMHbI OTpe3Ka,
MIOCTPOEHHE OTpe3Ka 3aaHHOM 1uHbL. [lepumerp MHOroyronsHuka. Ilnockocts. [Ipsmast.
JIyu.

e Vron. Buasl yrnos. ['panycHas mepa yria. Mi3mepeHne n mocTpoeHne yrios ¢
MTOMOUIBIOTPAHCIIOPTHPA.

e [IpamoyronsHuk. KBagpar. Tpeyronsauk. Buabl TpeyronsHukoB. OKpy’HOCTb U Kpyr. [lnnHa
okpyxHoctu. Yuco [].




e PagenctBo ¢uryp. [lonarue u cBoiictBa miomaau. [lnomans TpsMOyroibHUKA U KBaIpaTa.
[Tnomane kpyra. Ocb CUMMETpHH QUTYPBHI.

e HarnsiHble MpenCcTaBiICHUs O POCTPAHCTBEHHBIX (DUTYypax, TAKUX KaK: MPSMOYTOJIbHBIN
napaJulenenurnes, Ky0, nupamua, IIHHIP, KOHYC, map, chepa. [Ipumeps! pa3sépTok
MHOT'OTPaHHHUKOB, IWINHAPA, KoHyca. [lonsaTue u cBolictBa 00béMa. OOBEM IPSIMOYTOIBHOTO
napaiesienumnesa u Kyoa.

e BsaumMHoe pacrioyniokenue IByx npsMeix. [lepnenaukynspasie npsimele. [lapamienshsie
npsIMBIE.

e (OceBas U LEHTpaJIbHasi CHMMETPHH.

MareMaTHKa B HCTOPUYECKOM Pa3BUTHH.

Pumckas cucrema cuncienus. [lozuninonnsie cucreMsl cuuciienns. O6o3nauenue nudp B JpeBHei
Pycu. Crapunnble Mmepbl JJiHbl. BBeieHHe MeTpa KaK €AMHUIBI JIMHBL. MeTpuueckasi cucteMa Mep
B Poccu, B EBpornie. Mcropus popmupoBanus MaTeMaTHUeCKUX CUMBOJIOB. [[pobu B BaBuione,
Erunre, Pume, Ha Pycu. OTKpbITHE AECITUYHBIX ApoOei. MUp MpOCTHIX YUCEI. 30JI0TOE CEUECHHUE.
Uucno 0. [TosiBneHne oTpUIaTeIbHBIX YHACET.

JI.d.Maruaunkuid. I1.J1.YUeobmes. A.H.Konmoropos.

HTorosoe noBropeHue

10

10

20

Hroro

102

102

204

Copnepxanue yueOHoro npeamera «Maremaruka» 7-9 Kiaccsl

Ne

Pa3nen

KoJj-Bo uacoB

AJITEBPA 7-9 knace (2044)

7 kaacc

8 kiacce

9 kiace

Bcero

APUOMETHUKA

15




Pauyuonanvnuie uucna 1 1 1 3
Pacmmpenue MHOECTBA HaTypalbHBIX YHCEN 10 MHOXECTBA LEIbIX, MHOKECTBA LEIBIX YUCEN
JI0 MHOYKECTBA PallMOHAIbHBIX. PallMoHaIbHOE YHCIIO KaK OTHOIIEHHE M/N, Tae m — IeJ0e YUCIIO,
N — HaTypaJIbHOE. 1 4 4 9
CreneHs C LIeJIbIM TOKA3aTEeIEM.
3apoorcoenue ancebpuvl 6 neopax apugmemuxu. An-Xopezmu.
/eiicmeumenshuie yucna
KBanpaTubiii kopeHb u3 yucia. KopeHb TpeThell cTeneHu. 3anuch KOpHEH ¢ TOMOIIBIO CTENEHU
C IpOOHBIM MTOKAa3aTeJIeM.
[TonsiTue 00 uWppauMOHANBHOM 4ucie. Mcemopus — opmuposanusi nouamus — yucia:
HeOOCMamoyHoOCmsb PAYUOHAILHBIX Yucel Ol 2eomempuyeckux uzmepenutl. VppaluoHanbHOCTD | . 1 2 3
arcaa V2 ¥ HeCOM3MEPHMOCTb CTOPOHBI M UATOHAIN KBaapaTa. JecsSTHIHbIC IPHOIIKCHAS Hppa-
UUOHAJIBHBIX YUCETL.
MHOeCTBO JNEHCTBUTENBHBIX YHCEN; MPEICTaBICHUE JACHCTBUTEIbHBIX YUCEN OCCKOHEYHBIMU
JIeCATUYHBIMH Apo0siMu. CpaBHEHUE EHCTBUTEIBHBIX YHCET.
B3auMHO OJHO3HaYHOE COOTBETCTBHE MEXKIY JEHUCTBUTEIIBHBIMU YUCIAMU M TOYKAMHU
KOOPJMHATHOM NIPsAMOM. UKMCIIOBBIE IPOMEKYTKH: HHTEPBAJI, OTPE30K, JIy4
H3mepenus, npubnusicenus, oyeHKu
Pasmepsl 00BEKTOB OKpyxkaromiero Mupa (0T 5SIE€MEHTapHBIX YacTUIl 10 BceneHHO),
JIMUTENBHOCTE MPOLECCOB B OKPYXKAIOIIEM MHpE. BplieneHue MHOXKUTENS CTENEHW JECSATH B
3amucu yucna. [IpubnimkeHHOe 3HAYeHHE BENUYHMHBI, TOYHOCTh MpuOmmkeHus. [lpukuaka u
OIICHKA PE3YJIbTaTOB BHIYUCIICHUM.
AJITEBPA 47 42 33 112
Anzebpauueckue svlparcenus 30 17 3 50

bykBeHHbIE BBIpaKEHHs (BBIpaKEHHUsI € NepeMeHHbIMM). UYucioBoe 3HaueHHE OYKBEHHOTO
BBIpOKEHMs. JlonmyCcTMMBIE 3HaueHUs IEpeMEHHBbIX. [loACTaHOBKAa BBIPDAXKEHHM  BMECTO
nepeMeHHbIX. [IpeoOpa3oBaHne OYKBEHHBIX BBIPaKEHHH Ha OCHOBE CBOICTB apH(MeTHUecCKuX
neiictBuil. PaBeHcTBO OyKkBeHHBIX BbhIpaskeHUH. ToxnecTBo. CTeneHb ¢ HaTypajbHBIM IT0Ka3aTeaeM
u e€ cpoiictBa. OgHOwieHbl M MHorowieHsl. CreneHb MHorowieHa. ClOXEHHE, BBIUUTaHUE,
YMHOX€HHE MHOTO4JIEHOB. DOpMyJIBI COKPAIIEHHOTO YMHOXKEHMS: KBaJpaT CyMMbI M KBaapar
pasHoctu. Popmyna pasHocTH KBajaparoB. IIpeoOpa3oBaHue 1€I0r0 BBIPAKEHUS B MHOTOYJIEH.
PaznoxkeHre MHOTrOYJIEHOB HA MHOXHWTENIH. MHOTO4YlIeHbl ¢ OJHOM mnepemeHHol. Kopenb
MHorousneHa. KBaapaTHbI TpEXWIEH; pPa3oKEHHE KBAJpPaTHOIO TPEXUIEHA HAa MHOXKHUTEIH.
Anrebpanueckasi 1poOb. OCHOBHOE CBOMCTBO ajiredpanyeckoil npoou. CrokeHue, BbIYMTAHUE,
YMHOXXEHUE, JejeHue anredpandeckux apoOeil. CTenmeHb ¢ LENbIM IOKa3aTeneM U e€ CBOWCTBA.
PannonanpHble BeIpakeHHMsI M MX IpeoOpasoBaHus. JlokazarenbcTBo ToxJecTB. KBanaparHbie




kopau. CBolicTBa apudmMeTndecKkux KBaJApaTHBIX KOpPHEH M UX NMPUMEHEHHE K mpeoOpa3zoBaHUIO
YUCJIOBBIX BBIPAKEHUM U BHIYUCIICHUSIM.

Pootcoenue 6yK8eHHOU CUMBOIUKLL.

Ypaenenusa.

VpaBHenue c¢ onHoil nepemeHHou. KopeHb ypaBHeHus. CBOWCTBAa 4YHCIOBBIX PaBEHCTB.
PaBHOCMIIBHOCTE ypaBHeHUH. JIuHeltHoe ypaBHenue. KBanpaTtHoe ypaBHeHue: (Gopmyna KOpHEH
KBajJpaTHOro ypaBHeHus. Teopema Buera. @pancya Buem. PenieHne ypaBHEHUH, CBOMISIIMXCS K
JUHEHHBIM WM KBaJpaTHbIM. lIpumepbl pelieHus ypaBHEHUM TPETbe M YETBEPTOM CTEIEHEH.
Hcemopus eonpoca o Haxodcoenuu ¢hopmyn KopHel aneebpauyeckux ypagHeHutl, Hepapeuumocms
8 paoukanax ypasuewuil cmeneHu, Oonvuiell yemsipex. PemieHue apoOHO-pAIIMOHATBHBIX
ypaBHeHuid. . Tapmanvs, /[oc. Kapoano, H.X. Abenrv. YpaBHEHUE C JIByMSI NEPEMEHHBIMHU.
JIuHeitHoe ypaBHEHHME C ABYMs IEPEMEHHBIMHU, MPUMEPHI PEIICHUS YPABHEHHUH B LIEJIBIX YUCIIAX.
Cucrema ypaBHEHUH € IBYMsI IepeMEHHbIMHU. PaBHOCUIIBHOCTE cucTeM. CHUCTEMBI JBYX JIMHEMHBIX
YpaBHEHUHM C JBYMsI NIEPEMEHHBIMU; PEUIEHUE MOJACTAHOBKON U ciokeHueM. lIpumepsl pemenus
CHUCTEM HEJIMHEHHBIX YypaBHEHUHM C JABYMs IHEpeMEHHbIMH. PellleHHe TEeKCTOBBIX 3aJa4
anreOpandeckuM crocodom. JlekapToBBI KOOPIMHATHI HA TUIOCKOCTH. P. /lexapm. I'paduueckas
UHTEPIIPETAlUsS YPaBHEHHsI C JIByMS NEpEeMEHHBIMHU. ['paduk IMHEHHOTro ypaBHEHUS C ABYMS
MEPEMEHHBIMH; YTJIOBOW KO3(DPUIMEHT MpsMOM; YCIOBHE TapauiedbHOCTH TpsMbIX. ['paduxu
OPOCTEHIINX HETMHEWHBIX ypaBHEHUM: mapabomna, rumepdosia, OKpPYKHOCTb. ['paduueckas
MHTEPIPETALMS CUCTEM YPABHEHUM C IBYMS TIEPEMEHHBIMU.

Hepaesencmea.

HucnoBble HEPABEHCTBA U MX CBOMCTBA. HepaBeHCTBO ¢ OJHOW NepeMeHHON. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHble HepaBeHCTBa ¢ OJHOM nepemeHHol. KBaapaTHbeie HepaBeHcTBa. CHCTEMBI
HEPaBEHCTB C OJHOU ITEPEMEHHOM.

17

13

15

10

45

17

OYHKIINN

10

12

26

98

Yucnosvie hynkyuu.

3aBucumoctu Mexay BenuuuHamu. [lonstue ¢yHxuuu. O6macTh OmnpenesieHnuss U MHOXECTBO
3HayeHud QyHKuuu. CriocoObl 3amanus ¢yHkuuu. ['paduk ¢ynkumu. CBoiicTBa GyHKUMH, UX
oroOpaxeHue Ha rpaduke. Ilpumepsl TrpaduKoB 3aBUCHMOCTEH, OTpa)KalOIIUX pealbHbIE
IIPOLIECCHI.

OyHKIMH, ONUCHIBAIOIINE MPSIMYIO U 0OpaTHYIO MPOMOPLHOHAIBHBIE 3aBUCUMOCTH, UX TpaduKu
u cBoiicTBa. JIluneinas ¢ynkuus, e€ rpaduk u cpoiictBa. KBagpatnunas ¢ynkuus, e€ rpaduk u
cBoiicTBa. CreneHHble (PyHKUIMU C HAaTypaJbHBIMU MOKa3zaTedsiMU 2 U 3, uX rpaduku U CBOICTBA.
Ipaduxu pynxmmii y =vx, y=Vx,y =| x|

Yucnosble nOC1€008aMeENbHOCHLU.

10

12

16

10

38

10




[loHsATHEe 4YMCIOBOM NOCIEAOBATENBHOCTH. 3aJaHUE IOCIEAOBATEIIBHOCTH PEKYPPEHTHOMN
dbopmymoit u popmynoit n-ro wieHa. ApupmeTudeckas ¥ reoMeTpruaeckas mporpeccu. @opmyss
N-ro ujieHa apu(PMEeTUYECKOM M TeOMETPHUYECKOW MPOrpeccuid, CyMMBI MEpPBBIX N-X YJICHOB.
N3o6paskenne wieHOB apu(PMETHUIECKON U T€OMETPUUECKON MPOrpeccuii TOUKaMu KOOPAMHATHON
MJI0CKOCTH. JIMHENHBIN 1 3KCIOHEHIMANbHBIA pocT. CII0KHBIE IPOIICHTBHI.

BEPOSITHOCTDb U CTATUCTHUKA 8 6 11 25
Onucamenvhasa cmamucmuka. 7 1 1 9
[IpencraBnenre AaHHBIX B BUAe Tabnwi, auarpamm, rpadukoB. CrydyaiiHas HW3MEHUHUBOCTD.
CratucTuyeckre XapakTepUCTUKM Habopa MJaHHBIX: cpenHee apudMeTH4ecKoe, MeauaHa,
HanOoJIbIlIee M HAMMEHBIIIee 3HaUeHUs, pa3max. [IpencraBienre o BEIOOPOYHOM UCCIICIOBAHHH. i 3 4 10
Cnyuaiinvie codblmun u 6epoAMHOCHb.
[lonsiTe o ciy4allHOM oOmNbITEé M CiydalHOM coOObITHM. YacToTa ciydyallHOro COOBITHSL.
DOnemeHTapHble COOBITHA. CTaTUCTHYECKUH TOAXOJ K TMOHITHIO BEPOSATHOCTH. BeposaTrHocTH
MPOTUBOIOJIOKHBIX CcOOBITHH. HecoBMmecTHbie cOOBITHS. DOpMylia CIIOKCHHS BEPOSTHOCTEH.
BeposiTHOCTH TIPOTUBOMONOKHBIX COOBITUN. HezaBucruMble cOOBITHS. Y MHOKEHUE BEPOSTHOCTEH.
JlocToBepHBIE H HEBO3MOXXHBIE COOBITHSA. PaBHOBO3MOXHOCTH coObITHIA. Kiaccmueckoe 1 2 3 6
ONIPEIEIIEHUE BEPOSITHOCTH.
Kombunamopuxa.
Pemenne koMOMHATOPHBIX 33a4 epedopoM BapuaHTOB. KoMOMHATOpPHOE MPaBUIIO YMHOKEHHUS.
[TepectanoBku u paxropuar.
JIOTUKA U MHOXXECTBA 1 1 2 4
Teopemuxo—muoofcecmeeuubte nOHAMUA.
MHOXECTBO, 3JEMEHT MHOXECTBAa. 3aJaHWe MHOXECTB IEPEUUCICHUEM 3JIEMEHTOB,
XapaKTePUCTUYECKUM CBOMCTBOM. CTaHmapTHble 00O03HAUYECHHS YHCIOBBIX MHOXeCTB. Ilycroe
MHOKECTBO M ero o6Oo3HaueHue. IlomMHokecTBO. OOBEAMHEHHE M TIEpECEYeHHE MHOXKECTB,
pPa3HOCTh MHOXECTB. MinmrocTpanusi OTHOLIEHHWH MEXAY MHOXXECTBAMHU C IOMOLIBIO JAUArpaMM | { 1 2 4
Diinepa — Benna.
Onpenenenrie. AKcMOMbl U Teopembl. JlokazaTenbcTBO. JlOKa3aTenbCTBO OT MPOTHUBHOIO.
Teopema, obparHas ganHoi. [Ipumep 1 KoHTpIIpUMED.
Dnemenmot 102uKuU.
[TonsiTHE O PAaBHOCUIILHOCTH, CIIEJJOBAHUH, YIIOTPEOIECHUE JIOTUUECKUX CBSI30K eciu mo 6 mom u
MOILKO mom cyyae. JIorndecKkue CBA3KHU U, Ui
Hroro 68 68 68 204




TFEOMETPUS 7-9 kaaccei (1029)

I'EOMETPUYECKHUE ®UT'YPbI

33

25

19

77

Hpsamvie u yenot

Touka, mpsMas, miockocTb. OTpe3ok, snyd. Yroiu. IIpsMoil yromn, ocTpelii M TYyNOH YIJIBI,
pa3BepHYTHIN yroi. BepTukanbHbie B CMEXKHbIE YIUIbl. buccekTpuca yria u ee cBoiictBo. CBOMCTBa
YIJI0B € NapajulebHBIMU U NEPIEHIUKYJISIPHbIMA CTOpOHAMU. B3auMHOe pacrionokeHue npsMbIx
Ha IUIOCKOCTHU: NapajulelbHble M Iepecekaromuecs npsamsle. [lepnennukynsapHeie npsmsie. Te-
OpeMBl O MapalIeIbHOCTU U NEPIEHAUKYISIPHOCTU NpAMbIX. [lepneHauKysIsp W HakKJIOHHAs K
npsiMoid. CepeIMHHbBINA NEePIICHANKYIISP K OTPE3KY.

I'eomerprueckoe MecTo ToueK. MeToJ reoMeTpudeckux MecT Touek. CBoicTBa OMCCEKTPHUCHI
yria 1 CEpeIMHHOTO MEPIEHANKYISAPA K OTPE3KY.

«Hauana» Eexnuoa. H 1. Jlobauesckuii. icmopus namozo nocmynama.

Tpeyzonvnuku

Tpeyronbauku. IIpsMOyrospHble, OCTPOYTOJNbHBIE U TYNOYIOJbHBIE TPEYTOJIBHMKHU. BricoTa,
MenuaHa, OHMCCEKTpHCa, CpPEeaHss JTUHHUS TpEyrojbHHKa. PaBHOOEApPEHHBIE W PAaBHOCTOPOHHUE
TPEYroJbHUKH; CBOMCTBA U MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haku paBeHCTBa TpeyroibHUKOB. [Ipu3Haku paBeHCTBa MPSAMOYIOJIbHBIX TPEYTOJIbHUKOB.
HepasenctBo TpeyronpHuka. COOTHOLIEHH MEXIY CTOPOHAMM M YIJIaMH TpeyrojpHuka. CymMma
YIJI0OB TPEYrojbHUKA. BHELIHUE yIiibl TpeyrojbHUKA, TEOPEMa O BHEIIHEM YIJIE TPEYrojbHHUKA.
Teopema darneca.

Teopema [Iudaropa. Om semnevepus k ceomempuit. Iugazop u eco wrxona. CUHYC, KOCHHYC,
TAQHI'€HC, KOTAHIEHC OCTPOro yrja MNpsIMOYrOJIbHOIO TpeyrosbHMKa uW yrioB ot 0° mo 180°;
IpUBEIEHUE K OCTpoMy yriy. PemieHue npsMOyroibHbIX TpeyroJbHUKOB. OCHOBHOE TpHUIO-
HOMETPUYECKOE TOXKIeCTBO. (DOpMyIbl, CBA3BIBAIOIIME CUHYC, KOCHHYC, TAHI€HC, KOTAHI€HC
OJIHOTO U TOTO k€ yria. Pemenue TpeyroabHUKOB; TEOpEMa KOCHHYCOB U TEOpEMa CUHYCOB.

3aMeuaTeNbHbIE TOYKH TPEYroJIbHUKA: TOYKHM IIEPECEUYEHMs] CEPEIUHHBIX IEPIEHIUKYISPOB,
OuCCeKTpuUcC, MeIMaH, BBICOT MU X IPOAOKEHUN

YemuipexyzonpbHuKu

YerbipexyronpHuk. [lapamnenorpamm, T€opeMbl O CBOWCTBaX CTOPOH, YIJIOB M JHAaroHaieu
napajuiesiorpaMma U ero npu3Haku.

[IpssMOyroiapHUK, TEOPEMA O PAaBEHCTBE IMArOHAJIEH MPSIMOYTrOJIbHUKA.

Pom0, Teopema o CBOWCTBE THarOHAJICH.

KBagpar.

Tpamneuusi, cpeHss JIMHUS Tpalelnu; paBHOOEIpEeHHAs Tpanenus
MHOZDyZO/lellK”
MHoroyrosbHuK. BbinyKkbie MHOroyrosibHWMKK. MpaBubHbIE MHOMOYro/IbHUKU. Teopema

10

16

16

24

10




O CYMMe Yr/IOB BbIMYK/IOrO MHOrOyrojsbHMKa. Teopema O CYMME BHELHWMX Yr/0oB
BbINYKJ1I0ro0 MHOIoyroJibH1MKa

OKpysrcHoCmb U Kpye

OxkpyxHocTh U Kpyr. Llentp, paauyc, nuamerp. Jyra, xopma. Cektop, cermeHT. BzammHoe
pacrosioKeHue MpsIMOM M OKPYKHOCTH, JABYX OKpykHOocTed. KacarenpHas u cexymas K
OKPY’KHOCTH, UX CBOWCTBA.

Bnucannble ¥ onMcaHHblE MHOTIOYTOJIBHMKU. OKpYXHOCTb, BIHMCAHHAas B TPEYTOJIbHUK, U
OKPY’KHOCTb, ONHMCaHHasi OKOJIO TpPEYrojbHHKA. TeopeMbl O CYIIECTBOBAHWU OKPYKHOCTH,
BIIMCAHHOW B TPEYTOJIbHUK, U OKPYKHOCTH, OIIMCAHHOMN OKOJIO TPEYTOJIbHUKA.

BnucanHble 1 OMCAaHHBIE OKPYKHOCTH IPABUJIBHOI'O MHOT'OYTOJIbHUKA.

@opMmyibl 1 BBIYMCIEHUS CTOPOHBI MPABUIBHOIO MHOTIOYTOJIBHHMKA; Pajinyca OKpPYKHOCTH,
BIIMCAHHOW B NPaBWIbHBIM MHOIOYTOJBHUK; paguyca OKPYKHOCTH, OIHUCAHHOM OKOJO

MPABHJILHOTO MHOTOYTOJIbHHKA
T'eomempuueckue npeodpazosanus
MoHATHe o paBeHcTBe uUryp. Tlogodue TpeyroibHUKOB; KO3 duiueHt noaodus. [Ipusnaku
000U TPEYTOJILHUKOB. Daiec. 3onomoe ceuenue.
MNoHATHe ABMXKEHNA: OCEBaA U UEHTPpa/ibHaA CHMMMETPUMA, napanneanblﬁ nepeHoc,

nosopoT. MoHATHME 0 N0A06MM PUTYP M FOMOTETUM

Ilocmpoenue c nomowbto YUPKYIA U TUHENKU

MoCTPOEHUs C MOMOLLBI0 LUMPKYNIA M NMHENKU. OCHOBHble 3aJayM Ha MOCTpPOEHMe:
JleNleHMe OoTpe3Ka Monosiam; MOCTPOEHUE Yr/a, PaBHOrO AAHHOMY; MOCTpOeHue Tpe-
YroslbHMKa MO TPEM CTOpPOHAaM; MOCTPOEHWE MeprneHAMKY/spa K NPsMOM; MOCTpOeHue
BGUMCCEKTPUCHI YIra; AeNleHMe OTpe3Ka Ha N paBHbIX YacTeM.

Tpucexyusa yena. Keaopamypa kpyea. Yoeoenue kyba.

12

MN3MEPEHUE 'EOMETPUYECKHNX BEJIMYNH

Jnuna orpeska. JlnuHa toMaHo#. llepumeTp MHOrOyrojbHHUKA.

PaccrosHme oT Touku 10 npsimoii. PaccTosHMe Mexly mapajuieIbHbIMA MPSIMBIMH.

JliMHa OKPY>KHOCTH, YUCJIO T7; IJIMHA YT OKPYKHOCTH.

I'panycHas mepa yriia, COOTBETCTBHE MEXAY BEIMYMHOM IEHTPAIBHOIO yria W JUIMHOM JyI'v
OKPY’KHOCTH.

[TonsTue miomanan miockux ¢uryp. PaBHococTaBieHHble U paBHOBenukue ¢urypsl. [lnomans
npsMoyrosbHuka. [lnomanu napannenorpaMMa, TpeyroiabHUKA U Tpaneuu (OCHOBHbIE (POPMYIIBI).
@opMyIibl, BeIpaXKarolye MJI0MAlb TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI M YTOJI MEXy HUMU; Yepe3
HepUMETp U PaUyC BIHCAHHOM OKpY)XHOCTH; (opmyna I'epona. Ilmomaab MHOTOYyrojibHUKA.
[Tnomane kpyra u miomaas cekropa. COOTHOLIEHNE MEXY TUIONIAIIMU MOJA00HBIX GUTyp.

14

KOOPIMNHATBI




/leKkapToBbl KOOpAMHaTbl Ha MJIOCKOCTM. YpaBHeHWe npsamMoi. KoopauHaTbl cepeamHbl
oTpe3ka. @DopMyna pacCTOSHMA MeXAy [ABYMS TOYKamM MJIOCKOCTU. YpaBHEHue
OKPY>KHOCTH

BEKTOPBI

Bektop. JamHa (Moaysib) BeKTOpa. PaBeHCTBO BEKTOpPOB. Kon/iMHeapHble BEKTOPbI.
KoopauHaTtbl BeKTOpa. YMHOXEHMEe BEeKTOpa Ha 4YMCJI0, CYMMa BEKTOPOB, Pas/oXKeHue
BEKTOpa MO [ABYM HEKO/I/IMHEapHbIM BEKTOpam. Yron mexay BeKTopamu. CKansapHoe
npon3BeeHne BEKTOPOB

HTroro

34

34

34

102

Coaep:xanue yueoHOTo mpeaMera «MaTeMaTHKA)

Paznen

Komn-Bo yacoB

5 KJacc

6 Kiacc

Bcero

Apubdmerrka

HarypajibHble ynciia

e Psan HaTypanbHbIX yncen. JleciTUUHAs 3anKuch HaTypalbHbIX uncen. OKpyrieHue
HAaTypaJIbHBIX YHCEI.

e KoopauHaTHBIN JIyY.

e (CpaBHeHHE HaTypalibHbIX yncell. CloKeHHe U BhIYUTAaHUE HAaTypaibHbIX yncen. CBONCTBa
CJIOXKEHUS.

e VYMHOXXEHHE U JIeJIeHUE HaTypalbHbIX yKces. CBoiicTBa yMHOXeHU. JleneHne ¢ OCTaTKOM.
Crenenb uncina ¢ HaTypalbHBIM ITOKa3aTEIEM.

e JlemuTenu u KpaTHbIC HaTypalibHOTO yncia. Hanbonpmmii o6mmit nenurens. Hanmensinee
obmee kpatHoe. [Ipu3Haku nenumoctw Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

e IIpocTeie u cocTaBHbIE Uyncia. Pa3zinoxkeHue yncel Ha MpoCThIe MHOXKUTEIN

e Pemenue TeKCTOBBIX 3a/1a4 apuPMETHISCKUMH CITIOCOOaMH.

11

12

23

Jpoou
e OObikHOBeHHBIE IpoOu. OCHOBHOE CBOMCTBO MpoOu. HaxoxaeHune apodu oT uucia.

Haxosxnenne uncna nmo 3HadeHuro e€ npobu. [IpaBunbHbIe 1 HEMPaBIIBHBIC APOOH.

35

36

71




CMeriaHHbIe YuCIa.

CpaBHeHHe OOBIKHOBEHHBIX JIPO0EH U CMEIIAHHBIX Yncesl. ApupMeTUIecKre IeCTBUS C
OOBIKHOBEHHBIMH JPOOSIMHU M CMEIIAHHBIMHU YUCIAMH.

Hecsatuunbie 1podu. CpaBHEHHE B OKPYTJIIEHUE JECATUYHBIX Opo0ei. ApudmeTndyeckre
JEeUCTBUS C JeCATUYHBIMU JpoOsamMu. [Ipukuaku pe3ynbraTos Beruucienuil. [Ipeacrasnenue
JECATUYIHOM TpoOU B BUIE OOBIKHOBEHHOM IpOOH M OOBIKHOBEHHOM B BUJIE JIECATUYHOM.
beckoHeuHble nepruoauyecKue JecaTuaHble qpodu . [lecatnunoe npuliamxeHue
OOBIKHOBEHHOH JIpOOH.

OtHomenue. [TponieHTHOE OTHOLIEHHE ABYX 4yMced. JleJeHre Yncia B JaHHOM OTHOILIEHHH.
Macmrab.

[Tponopums. OcHoBHOE CBOKCTBO npornopuunu. [Ipsimast 1 oOpaTHast TpONOPIHOHATEHBIE
3aBHCHUMOCTH.

ITponentsl. Haxoxxnenue npoueHToB oT ynucia. HaxoxxaeHue yncia mno ero npoueHTaM.
Pemienue TekcToBBIX 3a1a4 apu(METUUECKMMU CLIOCOOAMH.

PanunonaabHbIE YHCIA

[TonoxurenbHble, OTpULIATENbHBIE YKCIa U yncio 0.

IIpoTrBONOIOKHBIE YKCIa. MOMYIIb YKCIA.

Lensle uncna. PaninonaneHple yncna. CpaBHEHHE pallMOHATIBHBIX Yncel. ApupmeTuueckue
NENCTBUS ¢ palliOHaIbHBIMU unciaaMu. CBOWCTBA CIOKEHHSI U YMHOXKEHHS palliOHAIIBHBIX
qucel.

Koopaunatnas npsimasi. KoopamHaTHas I0CKOCTb.

19

28

BEJII/I"II/IHLI, 3aBUCMMOCTH MEKITY BCJIMYUHAMMU.

Eaunauib! n1nuHsl, omaam, oobéMa, Macchl, BpeMEHHU, CKOPOCTH.
[TapameTpsl 3aBHCUMOCTEN MEX Ay BenrnurnHaMu. [IpencraBienne 3aBUCUMOCTEN B BUIE
¢dhopmyi1. Beraucienus no popmyam.

12

Yucaosbie 1 OyKBeHHbIC BBIPAKECHHA. Y PaBHEHHUS.

Uucnoble BEIpAKEHUSI. 3HAYEHUE YU CIOBOTOBBIpaXkeHU. 1 lopsA 10K 1EeHCTBUI B UNCIOBBIX
BbIpakeHUsX. bykBeHHbIe BoIpakeHus. PackpeiTue ckobok. [TonoOHbIe craraemele,
MpUBEJCHNUE OJOOHBIX ciaraeMbix. @opMyIIbl.

VYpasuenus. Kopenb ypaBHeHuss. OCHOBHBIE CBOMCTBA ypaBHEHHH. PernieHne TeKCTOBBIX 3a/1a4

C IOMOIIBIO YPaBHEHHUH.

13

DJIeMeHTbI CTATHCTUKH, BeposiTHOCTH. KoMOMHaTOpHBbIE 3a7a4u.

11




e [lIpeacraBneHue NaHHBIX B BUAE TAOJIUIL, KPYTOBBIX U CTOJIOUATHIX AUArpaMM, IpaduKoB.

e Cpennee apupmernueckoe. CpenHee 3Ha4YCHUE BETUUUHBI.

e (CiyuaiiHoe coObiTHE. [locToBEepHOE 1 HEBO3MOXKHOE cOObITHS. Perenre KoMOMHATOPHBIX
3ajad.

I'eomerpuueckue purypoi. U3mepenusi reomeTpuyecKux BeJUIUH 13 7 20
e Ortpesok. [locTpoenue orpeska. JrHa oTpeska, JioMaHoi. MI3MepeHue JJIMHbI OTpe3Ka,
IIOCTPOCHHE OTpe3Ka 3aaHHOM 1inuHbL. [lepumerp MHOroyroiasHuka. Ilnockocts. [Ipsamas.
Jlyu.
e VYrou. Buasl yrios. ['pagycHas mepa yria. i3mepeHnue u mocTpoeHUe yIjioB ¢
IIOMOLIBIOTPAHCIIOPTHPA.
e [Ipsamoyronsnuk. KBagpar. Tpeyronsauk. Bunsl TpeyronsHukoB. OKpyKHOCTb U Kpyr. [nnHa
okpyxHoctu. Yuco [].
e Pagencrso ¢uryp. [lonstue u cBoiictsa miomaau. ILiomanp npsiMOyroibHUKa U KBaapaTa.
[Tnomans kpyra. Ock cUMMETpUU (UTYPHI.
e HarmsinHelie npeAcTaBiIeHUs O TPOCTPAHCTBEHHBIX (DPUTYPaxX, TAKUX KaK: MPSAMOYTOJIbHBIN
napajenenunes, Kyo, nupaMmuaa, HUIMHAP, KOHYC, map, cdepa. [Ipumeps! pazBéprok
MHOTOTPaHHUKOB, LIMJIMH/Ipa, KoHyca. [loHsTHe u cBoiicTBa 00bEMa. OOBEM MPSIMOYTOJIBHOTIO
napajJiesienumnesa u Kyoa.
e Bsaumnoe pacnonoxenue 1ByX npsmbix. [lepnenaukymnspuslie npsmele. [lapannensuble
MpsIMBIE.
e (OceBas 1 LEHTpaJIbHasi CHMMETPHH.
MaTteMaTHKa B HCTOPHYECKOM Pa3BUTHH. 3 3 6
Pumckas cucrema cuncienus. Ilozunmonnsle cuctemsl cuucienus. O6o3Hauenue uudp B JIpeBneit
Pycu. CrapunHblie Mepbl 1UHBL. BBeieHNe MeTpa Kak eMHMIIbI ATUHBL. MeTpuueckas cuctema Mep
B Poccu, B EBpone. Mictopust popMupoBanus MaTeMaTnyeckux cuiMBoiioB. [lpoOu B BaBuiione,
Erunre, Pume, Ha Pycu. OTkpbiTHE A€CITUUHBIX Apo0ei. Mup IpoCThIX YuCell. 30JI0TOE CEUEHHUE.
Yucno 0. [TosBneHne 0TpULATENbHBIX YUCEIL.
JI.®.Maruaunkuit. [1.JI.Yeorpmes. A.H.Konmoropos.
HToroBoe noBTopeHue 10 10 20
Hroro 102 102 204




TemaTuueckoe INIAHUPOBAHMUE 110 MATEMATHKE

Ne ITT/TT HaumenoBanue pasnena Bcero yacos B ToMm uncne
Ypoku JlaGoparopubie, | KoHtponbHbie
pPaKTHYECKUE, paboThI
9KCKYPCHH H T.J.
1. 5 knace
HatypanbHble uncna u nKaibl 11 10 1
2. Crno’xeHue ¥ BBIYMTAHNE HATYpaJIbHbIX YUCEIl 17 15 2
3. YMHOXEHUE U IeJICHUE HATYPAIbHBIX YHCET 23 21 2
4. OOBIKHOBEHHBIE JpOOU 10 9 1
5. JlecsaTuaHbie 1pOOH. 27 24 3
6. [ToBTOpEeHME 12 11 1
Hroro 102 92 10
6 xanacc 11 10 1
10. JlenumocTs uncen
11. OOBLIKHOBEHHEIE 100U 23 20 3
13. OTHOIIEHUS U TPONIOPLIUU 17 15 2
14 PanmonansHbIE YKca U IeHCTBUS HAl HUMH 39 33 6
19. [ToBTOpEHME 12 10 1
Hroro 102 90 12
7 kJaace
Ne n/m HaunmeHnoBaHue pa3ne/ioB Bcero yacoB | B Tom uncie
Ypoxu CamocrosiTe/IbHbIC KonTtpoJbHbIe padoThI
padoThI, TeCTHI
1 Apujpmeruka 2 2 - -
2 Adredpa 47 42 6 5
3 DyHKIMN 10 8 6 2




4 BeposiTHOCTh ¥ CTATHCTHKA 8 8 - -

5 Jlornka u MHOKeCTBA 1 1 - -

6 I'eomeTpuueckue purypni 32 27 5 5

7 HN3mepeHue reoMeTpu4ecKHX BeJIUYNH 2 2 - -

8 Koopaunarsi - - - -

9 BekTopsbl - - - -

HUTOTO 102 90 12
8 kiace
Ne i/ HaumenoBaHue pa3jiesioB Bcero yacos | B ToMm umciie
Ypoku CamocrosiTe/IbHbIC KouTtpoJubHbie padoTsbl
padoThl, TeCThI

1 Apudmernka 6 6 - -
2 Adaredpa 42 36 11 6
3 DyHKIMU 12 9 3 3
4 BeposiTHOCTB M CTATHCTHKA 7 7 1 -
5) Jlornka u MHOKeCTBa 2 2 - -
6 I'eomeTrpuueckue purypsoi 28 24 8 4
7 N3mepenne reomeTpu4ecKux BeJTUYMH 6 5 1 1
8 Koopannarsi - - - -
9 BexTopsl - - - -




UTOT0 102 88 24 14
9 knacc
Ne i/ HaumeHoBaHue pa3ieioB Bcero yacos | B ToMm umciie
Ypokn CamocrosiTeqbHbIE KonTposbHbie padoThl
padoThl, TeCcThI

1 Apujpmernxa 2 2 - -
2 Adredopa 42 36 11 6
3 DyHKIMHU 15 12 3 3
4 BeposiTHOCTH M CTATHCTHKA 6 6 1 -
5 Jlornka u MHOKeCTBa 2 2 - -
6 I'eomeTpuueckne purypni 21 19 - 2
7 H3mepenne reomeTpu4ecKux BeJITUYMH 6 5 1 1
8 Koopannarsi 3 3 - -
9 BexkTopsl 15 13 1 2

UTOro 102 88 17 14

MarepuajbHO-TEXHHYECKOE o0ecnedyeHue 00pa3oBaTe/IbHOI0 mpouecca
OcHatenue npoiecca o0y4eHUs] MaTeMaTHKe oOecreueHo OMOIMOTeYyHbIM (POHIIOM, TIEYaTHBIMH MOCOOMSIMH, a Takke MH()OPMAIMOHHO-KOMMY-
HUKATUBHBIMH CPEACTBAMH, YKPAaHHO-3BYKOBBIMH ITOCOOUSIMHU, TEXHUICCKUMH CPEJACTBAMH OOYUCHHSI, YICOHO-TTPAKTHICCKIM 000PYyIOBAaHHEM.

Ilepeyenn y4eOHO-MeTOAMYECKHUX cpeacTB 00y4eHusi, JOP
Jluteparypa ocHOBHAasl ¥ IOTOJHUTEIbHASA

Adnrebpa 7-9 xnacchl.
1. Anre6pa 7 Yacts 1 yuebnuk. A.I'. Mopakosuy;




2. Aunrebpa 7 Yacts 2 3agaunuk. A.I'. Mopakosuy, JI.A. Anekcanaposa, T.H. Mumyctuna, E.E. Tynpuunckas;

3. Anre6pa 8 Yactp 1 yue6nuk. A.I'. MopakoBuy;

4. Aunreopa 8 Yacts 2 3anaunuk. A.I'. Mopakosuy, JI.A. Anekcannposa, T.H. Mumycrtuna, E.E. TynpunHckas;

5. Anre6pa 9 Yacte 1 yue6nuk. A.I'. Mopakosuy, I1.B.CemeHoB;

6. Anrebpa 9 Yacts 2 3amaunuk. A.I'. Mopakosuy, JI.A. Anekcannposa, T.H. Mumryctuna, E.E. Tynpunnckas, [1.B.CemeHoB;
7. Anre6pa 7. CamocrosiTenbHbie padoThl. JI.A. AJeKcaHIpoBa;

8. Aunrebpa 8. CamocrositenbHbie padoThl. JI.A. Anekcanapona,

9. Aunre6pa 9. CamocrositenbHbie padoThl. JI.A. AJleKcaHIpOBa;

10. Anrebpa 7. KontponsHasie paboTsl. JI.A. Anekcanaposa;

11. Anre6pa 8. KonTponbsHbie paboThl. JI.A. AllekcaHapoBa;

12. Anrebpa 9. KonrponsHasie paboTsl. JI.A. Anekcanaposa;

13. Anre6pa 7 knace. baun onpoc. E.E. Tynpuunckas;

14. Anre6pa 7-9. Tectol. A.I'. Mopakosuy, E.E. TynbunHckas;

15. KoHTponbHO-u3MepuTenbHble MaTepuainsl. Anredpa 7 kinacc. JL.W. MapTsiiosa;

16. KoHTpOonbpHO-U3MepuTelbHbIC MaTepralibl. Anredpa 8 kiracc. JI.FO. baOymkuHa;

17. AnreGpa 7. Meronuueckoe nocodue amns yuutens. A.I'. Mopakosuu;

18. Anrebpa 7-9. Metoanueckoe nocodue s yautens. A.I'. MopakoBud;

19. lloypounsie pa3zpadotku mo anredpe kK YMK A.I'.Mopakosuu 7 knacc. A.H.Pypykun u ap.

20. IToypounsie pa3paboTtku 1o anredpe k YMK A.I'.Mopakosuu 8 knacc. A.H.Pypykun u np.

21. Iloypounsie pa3paboTtku 1o anaredpe k YMK A.I'.Mopakosuu 9 knacc. A.H.Pypykun u np.

22. ToroBuMcs k oyimMIiiazie mo maremaruke. [locrynaem B BY3 no pesynbraram onmummnuan. E.I'.Kornrosa

I'eomerpusd 7-9 knaccsl.

1. Teomerpus 7-9. JI.C.ATaHacsH H 1p.;

2. Jlunaktudeckue Matepuaisl o reomerpun. 7 kinacc. B.A. I'yces, A.W. MensHuk;

3. unmaktudeckue Marepuaisl mo reomerpun. 8 kimacc. B.A. I'yces, A.. MensHuk;

4. JlunakTudeckue MatepHuaisl o reomerpud. 9 kiacc. B.A. I'yce, A.1. MensHuk;

5. 3anmaum mo reometpun. 7-11. b.I'. 3uB, B.M. Meiinep, A.I'. baxanckwuii;
6
7
8
9

YcrHas reomerpus 7-9 kiace. A Il Epmosa, B.B. ['oino6opoabko;

I'eometpus 7 xnacc. [loypounsie miansl. T.JI.AdanacweBa, JI.A.Tanunnna;

I'eomerpus 8§ kiacc. [Toypounsie mansl. T.JI.Adanacbesa, JI.A. Tanununa;

I'eometpus 9 xnacc. Iloypounsie miansl. T.JI.AdanacweBa, JI.A.Tanunnna;
10. IToypounsie pa3paboTku 1o reomeTpun. 7 kiacc (YHuBepcanbHoe nznanue). H.d.I"'appunosa
11. Iloypounsie pa3zpaboTku mo reomerpud. 8 kiacc (YHusepcanbHoe uzganue). H.®.I'aBpuiosa
12. TToypounsle pa3paboTku 1o reoMeTpuu. 9 knacc (YHusepcanbHoe u3fanue). H.®d.I'aBpunosa
13. 3anumarensHas reometpus. S.U. Tlepenpman.



NudpopManimoHHO-KOMMYHHUKATUBHbIE CPEICTBA
1. MynbsTumenuiinpie 00y4aroire mNporpaMMbl U 3JIEKTPOHHBIE YY4eOHbIE W3/IaHUS TI0 OCHOBHBIM pa3jiesiaM Kypca MaTeMaTUKHU

2. DnexrtpoHHas 0aza AaHHBIX IJI1 CO3/IaHUS TEMATUYECKUX W UTOTOBBIX PAa3HOYPOBHEBBIX TPEHHPOBOYHBIX W MPOBEPOUYHBIX MATEPUATIOB IS
opranuzanuu ppoHTATFHONW U UHAUBHUIYAbHOM pabOThI

TexHuuyeckue cpeacTrBa 00y4eHust
1. MynbTuMeauitHbIA KOMIBIOTED
2. MynbTUMEIUANIPOEKTOP

Y4eOHO-IpaKkTHYECKOE 000PYy/I0BaAHHE
1. AynurtopHas 10CKa ¢ MarHUTHOM MIOBEPXHOCTHIO M HAOOPOM MPHUCIIOCOOICHNUHN ISt KPETUICHUS TaOJIUIL
2. Jlocka MarHMTHAs C KOOPAMHATHOM CETKOM
3. KomruiektT HHCTpYMEHTOB KJIACCHBIX: JJMHEHKA, TPAHCIIOPTHP, YTOJIBHUK (300, 60°), YTOJIBHUK (45°, 45%), LUPKYJIb
4. Habop miaHuMeTpu4ecKux Guryp

HNuTepHer- pecypcesr:

www.school.edu.ru

www.math.ru

Www.it-n.ru

www.etudes.ru

http://www.school.holm.ru

http://school-collection.edu.ru
http://matematik-sait.ucoz.ruhttp://festival.1september.ru/ - Sl uny Ha ypok MaTeMaTuku
(MeTonuueckue pa3paboTKH)

http://pedsovet.su/load/18 - Ypoku, KOHCIIEKTHI.

http://www.prosv.ru - caiit u3narenscrBa «IIpocBemenue» (pyopuka «MaremaTHKa)
http:/www.drofa.ru - caiit usnarensctBa Jpoda (pyOpuka «MaremaTuka)
http://www.fipi.ru - mopran nHPOPMAIMOHHOW MOAICP)KKA MOHUTOPHUHTA KadecTBa 00pa3oBaHUs, 3/1eCh MOXHO HaiTh DenepanbHblidi OaHK
TECTOBBIX 3aJaHUMH.
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http://www.school.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.school.holm.ru/
http://school-collection.edu.ru/
http://matematik-sait.ucoz.ru/
http://matematik-sait.ucoz.ru/
http://pedsovet.su/load/18
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IIpuaoxenue Kk nporpamMmme
IIpumepHbIe TEMbI IPOEKTOB

7 kiaacc

. "llpumeHeHne paBeHCTBA TPEYTOJIBHUKOB MPU U3MEPUTEIBHBIX paboTax’
. ['eometpust hopmyn

. [IponieHTHBIE pacYETHI HA KAXbIi 1€Hb

. Hemmanie 1pobu

. CxJ1aiHbIE KBaJpaThl

. [locnenuue nudpsel crenexHeit

. TpeyronsHuk Ilackans

. CBONCTBA CTENEHU

. CTpaHa TpeyrojabHHUKOB.

10. JIuct Mébuyca

11. Ilepuoauueckas ApoOb MHE YILIOHYIACh
12. Jlenenue BO MHOXKECTBE MHOTOYJICHOB

O 00 31N DN =~ LW —

8 kiacce

1. [IpumeHeHue nmoaoOust TPEYroJbHUKOB MPU U3MEPUTENIbHBIX paboTax



2. IIudarop u ero reopema

3. KpuBbIe Ha MIOCKOCTH

4. 3ameudarenbHble KPUBBIE

5. [Tmomaau duryp

6. B3auMocCBs3b apXUTEKTYpbl 1 MATEMAaTUKH B CUMMETPHUH
7. IlapkeTsl

8. bopatopsl

9. IlocTpoeHue rpa@uKoB WK PYHKIUU.

10. OT HaTypanbHOTO YKCIa 10 MHUMOM €TMHUIIBI

9 kiaacce

1. Ucnonp30BaHnEe TPUTOHOMETPUYECKUX (DOPMYIT IPU U3MEPUTEIBHBIX paboTax
2. 3010TO€ ceueHue

3. Iloctpoenue rpaduKoB CIOXKHBIX (DYHKITUH

4. HectannapTHble CIOCOOBI pelIeHHs KBaAPAaTHBIX YpaBHEHUH

5. Tpeyronpnuk Jiiniepa-bepHyim

6. YpaBHeHus (BUbI, PEIICHUS U T.]1.)

IIpuMepHBbIe TEMBI TBOPYECKUX PadoOT
7 Kaace
1. AHaIUTHUYECKHE METOJIBI PEIICHUS CUCTEM YPaBHEHUM.

«boxxecTBeHHast iporopnus» (0 BOSHUKHOBEHUH YYCHHS 00 OTHOIIICHUH M MPOTIOPITUAX, 00 UCIIOJIB30BAaHUH €€ B
apXUTEKTYPE U B UCKYCCTBE).

2. Benukue MareMaTHKH.
3. BoumieOHbIe TOCTPOEHUS Marn4eCKUX MPSIMOYTOJILHUKOB.

4. Bunabl cummeTpu. CUMMETPHS B apXUTEKTYPE U KU3HHU.



BrustHre ynces Ha COOBITHS KU3HH: BBIMBICET HIIM PealbHOCTh? (Ha puMepe uucen 7 u 13).
['eomeTpus 1 ApyTrHe HAYKH
M30BITOK ¥ HEAOCTATOK

N3roToBneHne EHTPATbHO-CUMMETPUYHBIX (hUTyp 13 Oymarm.

© ® N o o

MaremaTtudeckas Mojaesb UTpbl "Madus".

10.MaTtemaTtuka B MO33UH

11.MaremaTuyeckue Xy 105KeCTBa.

12.0 mpoucx0KICHUH HEKOTOPHIX TEOMETPHUIESCKUX TEPMUHOB U TIOHSITHA.
13.0t abaka 10 KOMIIbIOTEpA.

14 .IlpaBunbpHbIE MHOTOTPAHHUKH

8 kiace
AKCHOMaTUYECKOM MOCTPOCHUE reoMeTpur EBKINIA 10 COBPEMEHHOCTH.

AJMKBOTHBIE ApOOH

I'eomeTpus U UCKYCCTBO.

N3Bnedenne KBaapaTHBIX KOpHEN 0€3 KaJIbKyIATOpa.
HNppauunonanpHbie yncia

KBangpatHbie ypaBHeHus B JlpeBHeM BaBuione

Kpenutel — Mugsl u peanbHOCTb.

O N o g k~ w0 Ddp e

Mertpudeckasi cuctema Mep (0 BOBHUKHOBEHUH M COBEPIIICHCTBOBAHUU MEP JUIMHBI, IUIOIIA/IA, 00beMa).



9. Ot apudmeTuku K anredpe (0 MPOUCXOXKICHUE U OCHOBHBIX IMOHSTHI anreOpsl).

10.1Tudarop u ero mkoa.

9 kJacc

1. AAropuTMu4eCcKui MOAXO0/ K PELIEHUI0 FTEOMETPUYECKHX 3a]1a4.

no

BCpO}ITHOCTL IMOJIyUCHUA MIOJIOKUTEIbHOM OTMETKHU IIpHY HAallTMCAHU N TECTOBOU KOHTpOHBHOﬁ pa6OTI)I ITyTEM yIraJIbIBaHUA
IMpaBUJIBHOTI'O OTBCTA.

Bunbl ypaBHEHHI U CITIOCOOBI UX PELICHHUS.

BnucanHble 1 OnMCaHHBIE OKPY>KHOCTH. BHEBIIMCAaHHBIE OKPY>KHOCTH.
['padux gpoOHO-TMHEHHON PYHKITUY.

3arajgku apu(pMeTHUeCcKO MPOrpeccum.

HppanroHanbHble HEPABEHCTBA.

HNppauunonanpHble ypaBHEHHUS.

© ® N o o &~ W

MaremaTuka — napuiia Wiv ciyra Jijisi Ipyrux Hayk.

10.Meton moao0us B 3a/1adax Ha MOCTPOCHHUE.

11.MeTonp! pelieHrs TEKCTOBBIX 3ajad.

12.MeTtonp! petieHus ypaBHEeHUH 4 CTETICHHU.

13.HepaBeHncTtBa ¢ mapameTpoM.

14.0 cpennem apupMeTUUECKOM, O CpEeTHEM FAPMOHUYHOM, O CPETHEM I'e€OMETPUUYECKOM, O CPETHEM KBaIpaTUIHOM.

15.HecrangapTabie CrIOCOOBI HAXOKICHUS TUTOIIA/Ie HEKOTOPHIX MHOTOYTOJIbHUKOB.



16.IToctpoenue rpadMKOB CIOKHBIX (QYyHKITUI
17.1lpumeHeHne BEKTOPOB K JOKa3aTeIbCTBY CBOWCTB M MPU3HAKOB MapajuieiorpaMmma.

HpOCTI)IEE H CJIOKHBIC ITPOICHTHI






IIpumepHOe TeMaTHYeCKOe IUIAHUPOBaHHe. MaTemMaTuka. 5 kiace
(Il BapuanT. 3 yaca B Heaemo, Bcero 102 yaca )

Ne
Ilnanupyemblie CPOKH
Conepskanue yueOHOro MmaTepuaJia
KosmuecTBo yacos NpoBEACHU
1 [ToBTOpEHUE 2
2 Cmapmoeasa paboma 1
I'naga 1 11
HarypaJjbHble yncia
Psin HaTypambHBIX YuCen 1
2 [Hudpsr. 1
JlecsaTidaHas 3alUCh HATYPATBHBIX YHACETT
OTtpesok
4 [1mockoCTb.
[Ipsamas. Jlyu
5 [IIxana. 1
KoopannaTtHbIl 1y4
6 CpaBHeHUE HAaTypalbHbIX YKCEI 2
[ToBTOpEHME M cucTeMaTU3aIMs Y4eOHOTO MaTepuana
KonTposbHas 1
paborta Ne 1
I'naga 2
19

CioxeHue U BbIYMTaHUE




HaTypaJbHbIX YUCEJI

CnoxeHue HaTypaiabHbIX uncels. CBOICTBA CIOXKEHUS 2
Brruntanue HaTypanbHBIX YHCEIT 3
Yucnosble 1 OyKkBeHHBIE BhIpakeHUs1. Dopmybl 1
KontponrsHas padota Ne 2 1
10 | YpaBHenue 2
11 | Yron. O6o3HaYeHHUE YTIIOB 1
12 | Buasl yrioB. 3MepeHue yrios 2
13 | MuoroyronsHuku. PaBHubie Qurypsi 2
14 | TpeyroiabHHUK U €TO BUIBI 2
15 | [IpsAMOYTOJIbHUK. 1

Ock cumMmeTpuu GUTypsI
[ToBTOpEHME M cucTeMaTU3aIMs Y4eOHOTro MaTepuana 1
Kontponbshas padora Ne 3 1

I'nasa 3
YMHOKeHue U JeJieHHue 21
HATYPAJbHBIX YK Ce

16 | YmHoxeHue. [lepemecTuTenbHOE CBOMCTBO YMHOXKEHUS 2
17 | CoueraresibHOE U PACIPEICIUTEILHOE CBOMCTBA YMHOKECHUS 2
18 | Jlenenue 3
19 | JlemeHue ¢ OCTaTKOM 2
20 | Crenenb yucna 1
Kontponsnas padota Ne 4 1




21 | [Imomans. [Tnomans npaMoyroibHUKA 2
22 | [IpamoyroinbHbiii mapamienenunen. [Tupamuaa 2
23 | OO0BEM MPSAMOYTOIHHOTO MapasiIeICIIUIe /1A 2
24 | KomOuHaTOpHBIE 3a1a4u 2
[ToBTOpEHME M cUCcTEeMaTH3aIMs Y4eOHOTO MaTeprana 1
Kontponbhas paborta Ne 5 1
I'naea 4

OObIKHOBEHHBbIE APOOH 11
25 | IlonsiTrie OOBIKHOBEHHOM JIpoOHU 3
26 | IlpaBuibHbBIC U HEMpaBUiIbHBIE IpoOu. CpaBHEHHE IpoOei 1
27 | CnoxxeHue U BbIYMTaHUE P00 ¢ OIMHAKOBBIMHU 3HAMEHATEISIMU 1
28 | Jlpobu u neneHuie HaTypaJibHbIX YHCETT 1
29 | CMmemaHHbIE yuca 3
[ToBTOpEHUE U cucTeMaTH3aIUs y4eOHOTrO MaTepurasa 1
KontposnbHas padora Ne 6 1
I'naea 5 26

JecsaTUYHBIE IPOOH
30 | IIpencraBiieHHue O NECITHYHBIX IPOOSIX 2
31 | CpaBHEHHE NECATUYHBIX IpoOeit 1
32 | Okpyraenue yucen. [Ipukuaku 1
33 | CioxxeHue U BBIYMTAHUE JECATUYHBIX ApoOei 3
Kontponbshas padora Ne 7 1




34 | YMHOXEHHUE JECATUYHBIX ApoOeit 4
35 | JleneHue OeCATUYHBIX APOOCH 5
KontponbHas pabora Ne 8 1
36 | Cpennee apudmerndeckoe. CpenHee 3HAUCHUE BETNINHBI 1
37 | IIpouentsl. HaxoxaeHue nponeHToB OT YUCIIa 2
38 | HaxoxaeHue 4nciia mo ero mporeHTam 2
[ToBTOpEHUE U cucTeMaTH3aIls y4eOHOro MaTepuana 2
Koutponbshas pa6ora Ne 9 1
IHoBTOpEeHMe
U CHCTEeMaTH3ALus 11
yueOHOro MarepuaJjia

YnpaxxHeHus 10

JUTSI IOBTOPEHUS Kypca

S kracca

Kontponbsnas pa6ora Ne 10 1




IIpumepHoe TeMaTH4YeCcKOe IJIaHMpoBaHue. MaTremaTuka. 6 Kiace
(Il BapuanT. 3 yaca B Hepemo, Bcero 204 yaca )

Ne Ilnanupyemblie CPOKH
Coaep:xaHnue yueOHOr0o MaTepuajia
KosmuecTBo yacos NPpoBEACHUS
[ToBTOpEHUE 2
2 Cmapmosas paboma
I'nasa 1 11
JeJMMOCTh HATYPAJIbHBIX YHCe
1 JlenuTenu u KpaTHbIE 1 CeHTs0pb-0KTAOPh
2 ITpuznaku nenumocty Ha 10, Ha 5 1 Ha 2 1
3 [Tpu3Haku 1enumMocTy Ha 9 u Ha 3 2
4 [IpocThie 1 COCTaBHBIE YKUCIA 2
5 HauOonpimii o0 neauTenb 2
6 Hanmenbimee oo1iee kpaTHoe 2
Kontponbshas padora Ne 1 1
I'naea 2
23
OO0ObIKHOBEHHBIE IPOOH
7 OcHOBHOE CBOMCTBO JIpo0Ou 1 Hos6pb-nexadbpb
Coxkpairienue apooei

[TpuBenenue apobeit k odiemy 3HameHaTeno. CpaBHEHUE 2




Conepkanue yueOHOr0 MaTepuaJia

KoanuyecTrBo yacoB

Ilnanupyemblie CPOKH
NPOBeEACHUS

npo0beit
10 CnoxeHue U BbIYUTaHHUE Apooei 2
Koutponbhas pabota Ne 2 1
11 YMHOXEeHuE Apodeit 2
12 Haxoxaenue apoou ot vyucia 2
Kontponbshas padora Ne 3 1
13 B3aumHo oOpaTHbIe unciia 1
14 Henenue npobeit 2
15 HaxoxaeHue ymncia no 3Ha4E€HUIO €ro Apoou 2
16 [IpeobpazoBaHre OOLIKHOBEHHBIX IPpOOEH B AECATUUHBIC 2
17 beckoHeuHble TEPUOJUUECKUE AECATUUHBIE APOOU 2
18 JlecsTuaHoe npubiimKeHrne 0ObIKHOBEHHOU OO 1
Koutponbhas padora Ne 4 1

I'naga 3

OTHOLIECHUS U PONIOPLMH 17
19 OTtHoteHus 1
20 [Tponopu 2
21 [IpoLieHTHOE OTHOLIEHUE ABYX YUCEI 2
KonTtponbsHas padora Ne 5 1




Conepkanue yueOHOr0 MaTepuaJia

KoanuyecTrBo yacoB

Ilnanupyemblie CPOKH
NPOBeEACHUS

22 [Ipsimas u oOpaTHasi TPOMOPIIMOHATIbHBIE 3aBUCUMOCTH 2
23 Jlenenuie yncna B JAHHOM OTHOILIEHUU 2
24 OKpyX HOCTb U KpYyT 1
25 JnuHa okpyxHoctu. [nomans kpyra 2
26 Hwnuuaap, KkoHyc, map 1
27 JlnarpaMMbl 1
28 Cayualinble coObITHS. BEpOATHOCTD ClIy4yailHOTO COOBITHS 1
KontposnbHas padora Ne 6 1
I'nasa 4
PanuoHaJbHbBIE YHCIA 39
U 1elCTBUA HAT HUMHU
29 [TonoxutenbHbIC 2
U OTpHUIIATEIbHBIC YUCIIA
30 Koopaunatnas npsimast 2
31 Llenble uncna. 1
PanmonanesHbIe yncia
32 Mopynb uucna 2
33 CpaBHeHuUe yncen
Kontponbshas padora Ne 7 1




Conepkanue yueOHOr0 MaTepuaJia

KoanuyecTrBo yacoB

Ilnanupyemblie CPOKH
NPOBeEACHUS

34 CnoxeHue paluvoHaJIbHbBIX YHCEIT 2
35 CBoOIICTBA CIIOKEHUS PALIMOHAIIBHBIX YHCEIT 2
36 Brluntanue panoHaabHBIX YHCEI 2
Koutponbshas pa6ora Ne 8 1
37 YMHOKEHHUE pALIMOHAIBHBIX YUCET 2
38 CBoiicTBa YMHOXKEHHUS PAIlIOHATBHBIX YUCEIT 2
39 Koaddumment. 2
PacnipenenurensHoe CBONCTBO YMHOKEHUS
40 Jlenenue palvoHalbHBIX YHCEN 2
Koutposnbhas padora Ne 9 1
41 Pemenue ypaBHeHumit 2
42 Pemienue 3a1a4 ¢ mOMOIIBIO YpaBHEHU N 2
KonTtponbshas padora Ne 10 1
43 [IepnieHAUKYIJISIPHBIE IPSIMBIE 1
44 OceBas ¥ UEHTpaIbHasi CUMMETPUU 2
45 [TapannenbHbie NpsSIMBbIC 2
46 KoopaunaTtHast miockocTh 2
47 ['paduxu 1
Koutponbhas padora Ne 11 1




Conepkanue yueOHOr0 MaTepuaJia

KoanuyecTrBo yacoB

Ilnanupyemblie CPOKH
NPOBeEACHUS

IToBTOpEHME
U CUCTEeMATH3alus 9
yueOHOro MarepuaJjia
YnpaxHeHus 8
JUIsl TOBTOPEHUS Kypca
6 Kyacca
Koutponbhas padora Ne 12 1




YTBepxaaro [IpoBepeno [Iporpamma paccmMoTpeHa Ha 3aceJaHuu

JupexTop /H.B.Konapamosa/ «_» 20 L [IMO yuurenei MaTeMaTHuKu
Ne 3am. nqupekrtopa no YBP ITpotokon Nel ot «26» aBrycra 2016r.
« » 20 L. /T.B. AprembeBa/ PykoBogutens MO

/E.A.BamrroBas/
M.IL.

KanenaapHo — teMaTu4eckoe niiaHupoBanue nmo maremaruke Ha 2016 — 2017 yyeOHbIH 1o

AJIs oﬁyqalomuxm 10 COCTOAHUIO 3I0POBbA HA IOMY

Kaace: 7 CocraBsurenb: E.A. bamrrosas

Camapa, 2016 ronx



Auaredpa

ILl1anupyemsle
CPOKH
Nen/m | Tema ypoka KoJu1-Bo yacoB P
NpoBeIeHus!
(Mecsini, Heest)
3
IToBTOpeHue kypca 6 kiacca 1-2 neneas
JIencTBYA ¢ pauMOHAILHBIMU YuciIaMu. Penenue ypaBHeHUN 1 CenTs0ps, |
IIponienTsl. Pemenne TeKCTOBBIX 3a1a4 1 CenTs6ps, 1
CraproBasi IMarHoCTHKA 3a Kypc 6 kiacca 1 CeHts0pb, 2
MaTtemMaTH4ecKHi A3bIK. MaTeMaTHuecKass MoJelIb 8 2-7 Henpeas
YuciaoBble U anredpandeckue BbIpaKeHHsL.
1 CeHts0pb, 2
3apooicoenue ancebpul 6 Heopax apugmemuxu. An-Xopezmu
Uto Takoe MaTeMaTHYeCKHUH S3bIK. Pooicoeniie OYK8eHHOU CUMBOIUK 1 Cents16pb, 3
Uro Takoe MaTeMaTHYeCKasi MOJEIb.
A 1 CenTs6ps, 3
Camocmoamenvnana paboma
JIuneliHOe ypaBHEHUE C OJTHOW NTEPEMEHHOI.
yp A p 2 Cents6psb, 4
Camocmoamenvnasa paboma
KoopaunatHas npsimast 2 OKTs10pB, 5
Kounrpoabsnas padora Nel 1 OKTs6pB, 6
JInneitnasg QyHKIUsA 7 6-11 Heneas
KoopannaTtHas miockocTs.
P 1 OxkTa0psb, 6
P. Jlexapm
JluneiiHoe ypaBHEHHE ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk. 1 OxkT0pb, 7
JIuneitnast QyHKIMS U ee rpaduK. 2 OxTs16pB, 7-8
JIuneliHast Kist Y=KX.
ymicuaz y 1 OxTs10pB, 8
Camocmoamenvnas paboma
B3aumMHoe pacnionioxxeHne rpaMKoB JTMHEWHBIX (YHKIHI 1 OxTs0pB, 9
KountpoJabHas pa6ora Ne2 1 Hos16pp, 9
Cucrembl IBYX JIMHECHHBIX YPABHEHHUH C ABYMS NlepeMEHHBIMHU 7 12-14 neneas
Cucrema IByX JTUHEIHBIX ypaBHeHHH. OCHOBHBIE OHSTUS 1 Hostops, 10
MeTo NOCTaHOBKH. 1 Hos16ps, 10
Merton anredpanyecKkoro ClI0XXeHusl.
A p 2 Hos6ps, 11

Camocmoamenvnan paboma




Cucremsl ABYX JIMHEMHBIX ypaBHeHI/Iﬁ C IBYMs IIEPEMEHHBIMU KaK MAaTEMATHUYCCKUEC MOJACIIN

peaNbHBIX CUTYAIIUH. 2 Hosi6ps, 12
Camocmoamenvnan paboma
KonTtpoabnas padora Ne3 1 Hosi6ps, 13
CreneHb ¢ HATYpPaJIbHBIM IIOKA3aTEJIEM 5 14-16 Hepeas
Urto Takoe CTeNneHb C HaTypaJIbHBIM IMOKa3aTelIeM 1 Jlexabps, 13
Tabuia OCHOBHBIX CTEIIEHEN 1 Jlexabps, 14
CBoiicTBa CTENIEHU C HATYPaJIbHBIM ITOKAa3aTEJIEM. 1 Jlexabps, 14
YMHOXKEHHUE U JIeJIeHHE CTeTIeHEH ¢ 0OJUHAKOBBIMH MTOKA3aTEISIMH.
1 Jlexabps, 15
Camocmosamenvnan paboma
CreneHb ¢ HyJIeBbIM MTOKa3aTEJIeM. 1 Tlexabpo, 15
Camocmosamenvnana paboma
Oanowienbl. Onepanuu HAJl OTHOWIEHAMH 5 17-18 Heneast
ITonsatue ogHouneHa. CTaHJapTHBIA BUJ OJTHOWIEHA 1 JlexaOpsb, 16
CrnoxeHue ¥ BBIYMTAHNUE OJTHOUJICHOB. 1 Jlexabpb, 16
YMHOXKEHNE OJHOUJICHOB.
1 SuBaps, 17
Bo3Benenue olHOWIEHA B CTENIECHbD.
JleneHue oJHOWIEHA HA OJJHOUJIEH.
1 SAuBaps, 17
Camocmoamenvnas paboma
KonTtpoJsbHas paGora Ned4 1 SuBaps, 18
Muorouwiensl. Onepanun Hai MHOTOWICHAMH 8 19-23 neneas
MHorousiensl. OCHOBHbIE IOHATUS 1 SluBaps, 18
CrnoxeHue ¥ BBIUUTaHHE MHOTOYJIEHOB 1 SuBaps, 19
YMHOKEHNE MHOTOWIECHA HA OJTHOWIECH 1 SAuBaps, 19
YMHOKEHHE MHOTOUYJICHA HA MHOTOYJIEH 1 despaisb, 20
@DopMyJIbl COKPAIIEHHOTO YMHOKEHHS. 9 Menpany, 20-21
Camocmoamenvnas paboma
Jemenne MHOTOUYICHA HA OJJTHOYICH 1 depanb, 21
Kourpoabsnas padora Ne5 1 deppain,2?2
Pa3no:keHue MHOTOYWICHOB HA MHOKHTEJIN 9 24-29 nenens
Uto Takoe pa3noxkeHrne MHOTOWIEHOB Ha MHOXKUTEIH M 3a4€M OHO HYXKHO 1 deppautp, 22
Briaecenue o011ero MHOKHUTENS 32 CKOOKH 1 deBpaib, 23
Cnioco6 rpynmupoBKU 1 deppann, 23
Pa3no)xeHre MHOrousIeHa Ha MHOKUTENH € TOMOIIBIO ()OPMYJT COKPAIEHHOTO YMHOXEHHUSI. 2 Mapr, 24




Camocmoamenvnana paboma

Pa3jiokeHre MHOrO4JIEHOB HA MHOYKUTEJIN C TIOMOIIIbI0 KOMOWHAIIMY Pa3IMYHbIX IPUEMOB 1 Mapr, 25
KoutpoabHas padora Ne6 1 Mapr, 25
Coxkpariienue anredpandeckux ApoOei. 1 Mapr, 26
Camocmoamenvnana paboma
ToxnecTBa 1 Mapr, 26
@Oynkuusa y=x? 5 30-31
OyHKIUA y=x2 1 Mapr, 27
I'paduueckoe penieHne ypaBHeHUN 1 Arnpens, 27
Yro o3HavaeT B MaTeMaTuke 3anuch Y=Ff(X). 9 Anperts, 28
Camocmoamenvnasa paboma
KouTtpoJabHas padora Ne7 1 Arnpensb, 29
DJIeMeHThI CTATHCTHKH M KOMOUHATOPUKH 8 31-33
JlaHHbIC U PsAJIbI JAHHBIX 1 Anpeinb, 29
YnopsinoueHHbIe psiibl NaHHBIX. TaOnuiibl pacupeneneHus 1 Ampensb, 30
Heuucnossle psaabl JaHHBIX 1 Maii, 30
Cocrasiienue TabauI pacupeeneHnii 6e3 yrnops10uuBaHus JaHHBIX 1 Mait, 31
UYacrtora pesynbrara. Tabnuma pacnpeaeeHus 4acToT 1 Maii, 31
ITpouienTHbIe YacTOTHI. TaOnHIIBI pacnipeieIeH s YaCTOT B MPOIEHTaX 1 Maii, 32
['pynmupoBKa TaHHBIX. 2 Maii 32-33
Ooo6mawmee nopropenne. UToroBplii KOHTPOJIb 3 34
HToroasi KOHTpOJIbHAs paboTa 1 Maii 33
Jluneiinas QyHkuus U ee rpadux 2 Maii 34




I'eomerpus

ILl1anupyemsle
Ne n/m | Tema ypoka Kou-Bo yacos CpoxH
NpOBe/IeHus!
(Mecsini, Heest)
HayanbHble reoMeTpHYecKHe CBeIeHHs 5 1-6 Heneas
HpﬂMaﬁ U oTpe3ok. JIyu u yron 1 Cenatps, 1
Om 3emnemepus k ceomempuu. Ilughaeop u e2o wxona
CpaBHEHHE OTPE3KOB U YIJIOB 1 CeHTs0pb, 2
N3mepenne orpeskoB. M3Mepenue yrios 1 CeHts0pb, 3
[Tepnienagukynsipueie npsiMbie. Pemenue 3agau 1 Cents6ps, 4
Kourpoabnas padora Nel 1 CeHts6pb, 5
TpeyronbHuUKH 8 6-14
[lepBriii mpU3HAK PaBEHCTBA TPEYTOJIHHIUKOB 1 OxkTa0pb, 6
Menananbl, OUCCEKTPHUCHI M BBICOTHI TPEYTOJIbHUKA 1 OxkT1a0pb, 7
Bropoii u TpeTuii npu3Hakyu paBeHCTBAa TPEYTOJIbHUKOB. 2 OK16pb, 8-9
Camocmoamenvnana paboma
3aay Ha MOCTPOCHHUE.
Camocmoamenvnasn paboma 2 Hos6ps, 10-11
@Danec. 3onomoe ceuenue
PemeH?e 3aj1a4. . B - 1 HosGps, 12
Tpucexyusa yena. Keaopamypa kpyea. Yoeoenue kyba
KonTtpouabHas pabora Ne2 1 Hosi6ps, 13
IMapaanenbHble MpsIMbIE 5 15-21
[Ipu3Haky napaeabHOCTH IBYX NPSAMbBIX. AKCHOMA MapajyieIbHbIX MPSMBIX.
i ~ e , 2 Jexabpb, 14-15
«Hauana» Eexauoa. H U. Jlobauesckuu. Flcmopus namoz2o nocmynama
Pemenue 3agau. 2 TlexaGpp, 16-17
Camocmoamenvnan paboma
KounrpoJabHas pa6ora Ne3 1 SuBaps, 18
CooTHo1IEeHHE MEK1Y CTOPOHAMH M YIJIAMH TPEYroJbHUKA 9 21-31
CymMma yriioB TpeyroyibHUKa. 1 STuBapb, 19
Camocmoamenvnan paboma
COOTHOIIIEHNE MEXKTy CTOPOHAMH M YTJIAMH TPEYTOJIbHUKA 1 SuBaps, 20
KonTtpoJsbnas pabora Ne4 1 Depais, 21




[IpsimoyrosibHBIE TPEYTOJIBHUKHU 1 ®deppaib, 22
[TocTpoeHne TpeyroabHHUKA IO TPEM DIIEMEHTaM. 9 Denpans, 23-24
Camocmoamenvnana paboma
Pemenue 3amau 2 Mapr, 25-26
KoutpoabHnas padora Ne5 1 Mapr, 27
IloBTOpEHHE 7 31-34
62 Hrorosoe noropenue. HauasibHbIE reOMETPUYECKHE CBEICHUS 1 Anpeinb, 28

63-64 | Torosoe nopropeHue. TpeyroabHUKH 2 Arnpens, 29-30

65-66 | MTorooe noBroperne. COOTHONIICHNE MEX]Ty CTOPOHAMH H YTIIaMH B MPSMOYTOJIEHOM 9 Maii. 31-32
TPEYrOJIbHUKE ’

67-68 | UrtoroBoe moBropenue. Pemenue 3amau 2 Mait, 33-34




Auredpa 8 kiace

Ne Tema ypoka Kou-Bo ILnanupyemMsblie cpoKu
n/n JacoB npoBeaeHus (Mecsi, HexeJs1)
IloBTOpeHue Kypca ajaredpsl 7 Kiacca 24 1 Hexesst
1. | Jluneitnas pynkuus. CucteMbl TUHEHHBIX YPaBHEHHM ¢ ABYMS [IE€PEMEHHBIMU 1 CeHTs0DD,
2. | BxonHasi KOHTpPOJIbHAsi padoTa 1 1 menens
Auiredpanyeckue apoou 8u 2-8 Henes
3. | OcuoBHble noHsATUS. OCHOBHOE CBOHCTBO JIPOOH. 1 CeHTs0pb,
2,3 Henens
4. | Cnoxxenue u BeruTaHNE anredpandeckux apo0ei ¢ 0IMHAKOBBIMH 3HAMEHATEIISIMH 1
5. | Cnoxenue u BEIYHTaHUE alIreOpandecKux ApooOeli ¢ pa3HBIMU 3HAMEHATEIISIMHU. 1 CeHts0pb,
Camocmoamenvnasn paboma 4 nepens
6. | KourpoabHas padora Nel 1 OKTs10pB,
«CJ107KeHNe U BbIYUTAaHUE aJredpandeckux apooein) 5 Hexens
7. | YMHOXeHUE W JelieHHe anreOpandeckux apoOeil. Bospenenwe anreOpanyeckoi IpoOu B 1
CTEMEHb.
8. | IlpeoOpa3zoBanue palMOHANBHBIX BbIpakeHUil. IlepBble TpenCTaBIeHHUS O pPEIICHUU 1
palMOHAIBHBIX YpaBHEHUH.
9. | CremneHs ¢ HENbIM OTPUIIATEEHBIM TOKA3aTEIIEM. 1 OxTs6pb,
10.| KonTposubHas padora Ne2 1 8 Hezenst
«Auredpaudeckue 1poou»

DyHKIHSA Y= Jx . CBoiicTBa KBaJIPATHOTO KOPHS 71 9-14 neneus
11.| PanuonansHbIE YKCa 1 OxTs0pb,
12.| IToHATHE KBaAPATHOTO KOPHS U3 HEOTPULIATEIHLHOTO Yncia. MppalmoHanbHble Yucia. 1 9 nenens

Hcemopus popmuposanus nonamus yucia: He0oCmamouHoCmb payUOHATbHbIX Yuces 0
2eoMempuecKux usmepeHull.
13.| MHOXecTBO NeNCTBUTEIBHBIX YHCET
14.| dyukums y = v/x, ee cBoiicTBa ¥ rpa¢uk. CBOIHCTBA KBAIPATHBIX KOPHEIA. 1 Hosi6ps,

11 Hemensa




15.| [IpeoOpazoBaHue BoIpaXXEHUH, COJECPKALIMUX ONEPALIUIO U3BJICUEHUS KBAAPATHOTO KOPHSI. 1 Hos6ps,
Camocmoamenvnasn paboma 12 Henens
16.| KonrpoabHas padora Ne3 1 Hos16ps,
— . 13 nenens
«DyHKUMSA y= ‘/; CBoiicTBa KBaJIPATHOI'0 KOPHS» I[exagpb
17.| Moaysb aeiCTBUTEILHOTO YKcia, Tpaduk GyHKIHU ¥ = |X|, 1 14 Henens
Vx2 = |x|.
k -
Keanparuanan pynkuus. Oynxums y = — 74 15-20 nenens
18.| ®ynxums y = kx®, eé cpoiicTBa 1 rpadux 1 JexaOpb,
15 Hemensa
19. @ ok . 1 JlexaOpsb,
YHKIHS Y = 3 ee CBOicTBa U rpaduk. 16 Hexenst
Camocmoamenvnasn paboma
20.| KonrpoabHas padora Ned 1
K
«DYHKIHS y=KX° H y=— »
21.| MNapannenbHbI epeHoc rpaduka GyHKIUH (BIpaBo, BieBo). [lapamiensHblil mepeHoc 1 SIHBaps,
rpaduka GyHKINHU (BBEpX, BHU3) 17 nepens
22.| dynxius y=ax“+bx+C, ee cBoiicTBa U rpaduK 1 SHBaps,
19 Henens
23.| I'paduueckoe penieHre KBagpaTHIX ypaBHEHUH. Camocmoamenvnas paboma 1 despaiib,
24.| KontpoabHas pa6ora Ne 5 1 20 Henens
« KBagparnunas pyHkuus
KBanparnbie ypaBHeHHs 64 21-25 nepens
25.| OcHoBHble oHATUSA. DOpMYIIBI KOPHEH KBaJIpaTHBIX YpaBHEHUI. 1 Oespaib,
Hcmopus éonpoca o naxoosicoenuu ¢hopmyn Koprei aneedpaudecKux ypasHeHu, 21 menens
HepaspewmumMocmy 8 paouKailax ypasHeHuti cmenenu, DOoablell Yemblipex.
26.| PanmoHanbHble ypaBHEHHUS. 1 deBpaip,
H. Tapmanws, [[c. Kapoano, H.X. Abenw. O. 'anya 22 Henens
ParmonanbHble ypaBHEHHS KaKk MaTeMaTHUYECKUE MOJETH peabHbIX CUTYaIUil (TEKCTOBbIE
3a/1a4un).
27.| Eme ogna popmyna KopHel KBaJpaTHOTO ypaBHEHHUS. 1 Mapr,




28.| Teopema Buera. Pa3noxeHue KBapaTHOTO TPEXWICHA HA JIMHEHHBIC MHOKUTEITH. 1 24 nenens
@pancya Buem.
Tecm
29.| KonrpoabHasi pa6ora Ne 6 1 Mapr,
«KBagparnbie ypaBHeHusi. Panmonanbubie ypaBHenusi. Teopema Buera» 25 Henens
30.| UppanuronanbHple ypaBHEHHS 1
HepaBencrBa Su 26-29 nenens
31.| CBoiicTBa YHUCIOBBIX HEPABEHCTB. 1 Mapr,
Camocmoamenvnasa paboma 26 Henens
32.| UccnenoBanne HyHKIUH HAa MOHOTOHHOCTD 1 Mapr,
27 uenens
33.| Pemenune nuHeHbIX HepaBeHCTB. PelieHre KBapaTHbIX HEPABEHCTB. 1 Amnpens,
28 Hepens
34.| [IpubnmxeHHbIe 3HAYCHNUS ACHCTBUTENBHBIX YHCEN, MOTPEIIHOCTD MPHOIMKESHHUS 110 1 Aripernb,
HEJIOCTaTKy U U30bITKY. CTaHIapTHBIN BUJ YKciIa 29 "enens
35.| Kourpoabnas pagora Ne 7 1
«Penienne HepaBeHCTB)
DJieMeHTbl KOMOMHATOPUKH M TeOPHH BePOATHOCTeH o4 30-31 neneas
36.| [Tepebop BapnaHTOB, 1EpPEBO BAPHAHTOB 1 Arperns,
37.| [IpocrTeiimme KOMOWHATOPHBIE 33aUl 30 menens
38.| Opranu3oBaHHBII TIepeOOp BapUaHTOB 1
39.| IIpocreiimue BEpOSATHOCTHBIC 3a1aUH. Maii, 31 nenens
40. | ITpocreiine KOMOMHATOPHBIE U BEPOSTHOCTHBIE 3a/1aUH. 1
Tecm
O6o0maroiee NOBTOpeHUE 4q 32-34 negeasn
41.| ITpeobpa3zoBaHMe pallMOHATBHBIX BBIPAKEHHH 1 Maii, 32 Henens
42.| Ctenens ¢ OTpHIIATENbHBIM LEJIBIM MTOKa3aTeIeM 1
43.| Pemenue 3a1a4 ¢ TOMOIMIBIO ypaBHEHUI 1
44.| UToroBasi KOHTPOJILHAsA padoTa 1 Maii, 34 Henens







I'eomeTpus 8 Kiacc

.| TpeyronbHukn

.| [TapaienbHbie psiMbIE

Cents0ps,
1 senens

.| KonTposbHnas padora Ne 1

.| MHOrOyroiasHuKu Cents0psb,

2 Hexensa
48.| IMapamtenorpaMm U Tparemus. CeHtsi0pb,
Tecm 3, 4 Hepnens,

OxTs0pB

5 Henmens

49.| IIpsiMOYTOJIBHUK, pOMO, KBapar. OKTs0pBb,
Tecm 6, 7 Henens

50. Pemenne 3amau OxkTs0pBb,

8 Henens

«Yernl ieX i TrOJIbHUKHN»

7.| Onpenenenue MoJ0OHBIX TPEYTOILHUKOB

.| IInomanae MHOTOYTOJIEHUKA OKTs10pB,
9 Henens
53.| Ilnomaau mapannenorpaMmMa, TpEeyroJbHUKA U TPANEHUH. Hos6ps,
Tecm 10, 11, 12 Henmens
54.| Teopema Iudaropa. Jlexalpp,
Tughacop u eco wixona. 13 nenens
Tecm
55.| Pemenue 3anau Hekabps,
14 wenens
56.| KonTposabHas paGora Ne 2 Jexabpp,
«ILmomagm» 15 Henens

JlexalOpb,
16 nenens




58.| IlpuzHaku mo00ust TPEYTrOJILHUKOB. 1 SuBapp,
Tecm 17, 18, 19 nenens
59.| KonTpoJanHasi pa6ora Ne 3 1
«ITogo0HbIE TPEYT0JILHUKH))
60.| IIpumenenue moao00us K JOKA3aTEIBLCTBY TEOPEM U PEUICHHIO 3a7a4. 1 ®eBpaib,
Camocmoamenvnan paboma 20, 21, 22, 23 nenens
61.| CooTHOMIEHHS MEXTy CTOPOHAMH U yIJIaMH MPSMOYTOIBHOTO TPEYroJIbHHKA. 1 Mapr,
Tecm 24 nenens
62.| KouTpoabHasi padora Ne 4 1 Mapr,
«ITpumMeHeHHUsI 000U TPEYTroJbLHHUKOBY» 25 nenens
63.| KacarenpHas K OKpYXHOCTH 1 Mapr,
26 Hepnens
64.| LlenTpanbHbIe U BOMCAHHBIC YTIIBL. 1 Aripernb,
Tecm 27, 28 Henens
65.| YeTslpe 3aMeuarenbHble TOUKH TPEYrojdbHUKa 1 Amnpens,
30, 29 nenens
66.| BircanHble ¥ ONHMCaHHBIE OKPYKHOCTH. 1 Maii,
Camocmoamenvnas paboma 31, 32 nenenst
67.| Pemenne 3amau 1 Mai,
68.| KonrpoabHnas padora Ne 5 1 33 menens

«OKiiﬂmOCTb»

KanennapHo-temaTnyeckoe njiaHUupPOBaHHE
(MHaAMBUYAJIbHOE 00YUYEeHHUE)
10 MaTeMaTHuKe 9 Kiacc
Bcero yacoB no nporpamme: 1024 (anredpa-684., reomerpun-34y.)
Yacos B Heen10: 3u4.

| Ne \ Tema \ Koa-Bo \ Ilnanupyemble




4acoB CPOKH
NpoBeIeHus!
1. KBanparHeie ypaBHEHHS 1 1 Henenst
2. ITosTopenue. Teopema Iludgaropa. 1
3. Bxoonas xkonmponvnas paboma 1
4. JInHelHbIe ¥ KBalpaTHbIE HEPABEHCTBA 1 2 Henens
S. JluHeliHble M KBaJIpaTHbIE HEPABEHCTBA 1
6. IlonsiTue BekTOpa. PABEHCTBO BEKTOPOB 1
7. PanmonasibHble HEpaBeHCTBA 1 3 Henensd
8. PanmoHansHbIC HEpaBeHCTBA 1
9. CioxeHue U BbIYHTAHHE BEKTOPOB 1
10. MHoOXeCTBa U Ollepalliy HaJl HUMU 1 4 genens
11. MHoecTBa U onepaluy HaJ HUMH 1
12. | YMHOKeHHEe BEKTOPA HA YHCJIO 1
13. | Cucremsl palrioHaIbHBIX HEPABEHCTB 1 5 Henens
14. | Cucremsl paliioHaJIbHBIX HEPABEHCTB 1
15. | [IpuMeHeHNe BEKTOPOB K PellIeHHI0 32124 1
16. Kontposnbnas pabora Nel 1 6 Henens
«Payuonanvuvie Hepasencmea u ux cucmembly
17. | Cucremsl ypaBHeHUNH. OCHOBHBIE IOHATUS 1
18, Koopamnarel  BekTOpa.  Pasjioxkenue BeKTOpa 1O  JIBYM 1
HEKOJJIHHEAPHBIM BEKTOPaM
19. | Cucremsbl ypaBHeHHH 1 7 Henens
20. | Merojbl pelieHns CUCTEM YpaBHEHUH 1
21. | lpocreiinme 3a1a4n B KOOPAMHATAX 1
22. MeTox NOaCTaHOBKHU 1 8 Henmens
23. | Mero ajireOpanvecKkoro CI0XKCHHS 1
24. | YpaBHeHHE OKPYKHOCTH U MPSAMOIi 1
25. | Meroj BBe/ieHUS] HOBOM NEpEeMEHHOMN 1 9 Henens
26. | CucteMbl ypaBHEHHI KaKk MATEMaTHYECKUE MOJICITH PEaIbHBIX CUTYaIUi 1
Pemenne 3amau. M3oOpereHme Meroga KOOPAMHAT, IO3BOJISIIOLIETO 1
27. | nepeBOAMTH reoMeTpUUYecKHe 00bEKTHI Ha S3bIK ajareopnl. [lpumepsl
Pa3JHYHBIX CHCTEM KOOPAMHAT Ha IVIOCKOCTH
28. | CucteMbl ypaBHEHHI KaKk MaTEeMaTHUECKUE MOJICIIH PEaTbHBIX CUTYaIHi 1 10 nepmenst




29. | CucteMbl ypaBHEHHI KaK MaTEeMaTHUECKUE MOJICIIH PEAIbHBIX CUTYaIHid 1
30. | KonurpoabHasi pagora Ne2 «Memoo koopounamy 1
31. | O6o0maromuii ypok o teme: « Cucmemul ypasHeHUuLL 1 11 nenens
32. | KonurponbHas pabora Ne3 « Cucmemvl ypagneHuily 1
33. | CHHYC, KOCHHYC, TAHT'€HC M KOTAHTEHC yrJja 1
34 Onpenenenue uwnciaoBod QyHkmuu. OOIACTh ompeneNeHus, o0acTh 1 12 nenens
3HAYCHHUH (PYHKITUN
35. Crnioco0bl 3a1anust GyHKITUN 1
36 CuHyc, KOCHHYC, TAHIeHC M KOTaHreHc yria. Teopema o njomaau 1
TPeyroJibHUKA
37. | CnocoOsl 3ajanus GyHKIHN 1 13 Henens
38. CaoiicTBa QyHKIHIA 1
39. | TeopeMbl CHHYCOB H KOCHHYCOB. PellleHne TpeyroibHUKOB 1
40. CaoiicTBa QyHKIHI 1 14 Henens
41. UeTHbIe ¥ HEYETHBIE (PYHKITHH 1
42. | Pemenne TpeyroibunkoB. CKajsipHOe NPOU3BeeHHE BEKTOPOB 1
43. UeTHble ¥ HEYETHBIE (PYHKIIHH 1 15 "Henens
44. | KonrponbHas padora Ned o teme «Cgoticmea ghyHkyuuy 1
45, Konrpoabnasi paGora NeS «Coomnowenus mexncdy cmoponamu u 1
yenamu ¢ mpeyzonvhuke. CKanapnoe npousgedenue 6eKmoposy
46. | Oysxuun Y = X" (n eN ) , X CBOMCTBA U rpaduku 1 16 Henens
47. Oyaxqun Y = X (n eN ), UX CBOMCTBA U rpaduKu
48 HpaBI/lJ'l])H])le MHOTI'0YI'OJJbHUKHA 1
49. | OyHkMU Y =X " (n eN ) , IX CBOMCTBA U rpauKu 1 17 nenens
50. | ®dynkums y="Vx, eé cBoiicTBa 1 rpaduK. 1
51 OKpyKHOCTD, ONHCAHHAS OKOJIO MPABHILHOIO MHOTOYIOILHUKA M 1
BINHMCAHHAS B MPABUJIbHBI MHOTOYTOJIbHUK
52. | ®dynkuus y="Vx, eé cBoiicTBa i rpaduK. 1 18 Hepens
53. | KonTpoabHas padora Ne6 «CrereHHas QyHKITUS) 1
54 D opMyJIbI 1JIs1 BHIYUCTEHUS NUIOLAH NPABUJILHOTO MHOIOYTOILHUKA, 1
€ro CTOPOHBI M PAJINyCa BIMCAHHOI OKPYKHOCTH
55 UucnoBsle  mocnefoBarenbHOCTH.  3anmada  Jleonmapgo — [Iusanckoro 1 19 nenens

(dubonayum) o KpoIHUKax




56. | ApudmMernueckas mporpeccus 1
57. | JauHa okpy:kHocTH. IlJ101agh Kpyra u KpyroBoro ceKTopa 1
58. | ApudmMernueckas mporpeccus 1 20 Henemns
59. | 'eomerpuueckas nporpeccusi. 3agada o MaxMaTHOMN JTOCKE 1
60. | Pemenne 3aaa4 no reme «/IJIMHA OKPYKHOCTH H IUIOIIAAb KPYra» 1
61. | I'eomeTpuyeckas nporpeccus 1 21 Hepens
62. O6oOmaromuit  ypok mo TemaMm: «l eoMerpuyeckas TMPOTPECCHs, 1
«ApubmeTrndeckas 1 reOMETpUUECcKas IPOrpeccus»
63. | KonrpoabHas pagora Ne7 «/limHa OKPYKHOCTH U IJIOIMIAAb KPYra» 1
64 KonTponbnas padora No§ 1 22 Henens
«Apudmerndeckas ¥ reOMETpUIECKas IPOTPECCUI)
65. KomOunaropHbie 3a1aun 1
66. Ilonsaitue nBu:kenus. CpoiicTBa nBH:KeHHil. PemieHue 3agauy mo teme 1
«IlonsiTHe IBUKEHHS, OCeBasl U IEHTPAJIbHAsI CHMMETPHUSD)
67. | KomOuHaropHbIe 3a1a4n 1 23 Henens
68. | KomOunaropHsie 3a1a4n 1
69. | Napaanenvublii nepenoc. Illopopor 1
70. | Craructuka- qu3aitH nHQOpMaIUN 1 24 Henens
71. CratucTuka- 1u3aiiH nHbopManuu 1
72, Pemienne 3amau mno Teme «IlapamiensHbiii mepenoc. Ilosopor. 1
JABHKeHUA»»
73, [Ipocreiimne BEpOATHOCTHBIE 3amaud. VICTOKM TEOpUHM BEpPOSTHOCTEM: 1 25 nenens
CTPaxoBOE€ JI€JI0, a3aPTHBIE UTPHI
74. | Ilpocretimue BeposiTHOCTHBIC 3a1a4n. [1. depma. S beprymm 1
75. | MHOrorpaHHuKH 1
76. | Ilpocreitmue BepostHocTHBIE 331a4u. b. [Tackans. A. H. Konrmoropos 1 26 Henens
77. | DKcnepUMeHTalbHbIE TaHHbIE U BEPOSITHOCTH COOBITHI 1
78. | KourpoabHnasi padora Ne9 no teme «/IBuKeHNs» 1
79. | DKcnepuMeHTaIbHbBIC TAaHHBIE U BEPOSITHOCTH COOBITHIA 1 2’7 Henens
80. Kontponbnas pa60T51 NelO «DnemeHTBI KOMOWHATOPUKU, CTATUCTHKU H 1
TEOPUHU BEPOSTHOCTEW»
81. | MHOrOrpaHHUKH. 1
82. | BelpaxkeHust ¥ uX npeoOpa3oBaHUs 1 28 Hepens
83. | YpaBHeHus 1




84. | Tesa 1 MOBEPXHOCTH BpalleHUsI 1
85. Cucrembl ypaBHEHUHN 1 29 nenensa
86. Pemenue 3amay ¢ TOMOIIBIO CHCTEM YpaBHCHUM 1
87 IIpakTunyeckas padora «Haxo:xaenne o0beMa M MJIOMIAIH MOBEPXHOCTH 1
TeJaa»
88. | HepaBencrBa 1 30 nenens
89. | Cucrembl HEPABEHCTB 1
90. 00 akcuomax u miaanuMerpum. «Hawana» Ekumpa. JI. Jiiuep. 1
Hcropus nsitoro nocrynara. H. U. JlobayeBckuii
91. OYHKIMH U UX rpaduku 1 31 "Henensa
92. | Apudmernyeckasi U TeOMETpPHUYECKAs TPOTPECCHH 1
93. | Ilaomaap Kpyra u KpPyroBoro ceKTopa 1
94. | DneMeHTHI JIOTUKH, KOMOMHATOPHKH, CTATUCTHKU U TEOPUH BEPOSITHOCTEH 1 32 Henens
95. | Ilpocretinme BEepOSITHOCTHBIC 33/1a41 1
96. | YpaBHeHHe NPSAMOIi H OKPY:KHOCTH 1
97. | Pemenne BapuantoB [ A, 3amanuii oTkpeIToro 6anka 3aganuii [ A. 1 33 Henens
98. Pemenue BapuantoB ' MA, 3ananuii oTkpbITOro 6anka 3amganuii [ MA. 1
99. | PemeHnue 3a/1a4 U3 OTKPHITOr0 OaHKA 3aJaHUH 1
100. | Pemenune BapuantoB ' MA, 3ananuii otkpeiToro 6anka 3aganuii [ TA. 1 34 Henens
101. | Pemenne BapuantoB ' MA, 3amanmii otkpeiToro 6anka 3ananuii [ MA. 1
102. | PemeHue 3a1a4 U3 OTKPHITOro OAaHKA 3aJaHUH 1

KosnmuecTBO KOHTPOJIBHBIX Pa00T B 5-0M KJjacce:

1 I'naBa 1. HaTypasibHble uncna. KonrponbHas padora Ne 1
2 I'naBa 2. CnoxeHue ¥ BHIYMTAHNUE HATYypaJIbHBIX YHCEIl. KonTponbnas pabota Ne 2

KonrtposnbHas padora Ne 3
3 I'naBa 3. YMHOXEHHUE U IEIIEHUE HATYPAJIbHbIX YHCEIL. KonrposnbHas padora Ne 4

KonTponbnast paborta Ne 5




I'maBa 4. OOBIKHOBEHHBIE JIPOOH.

Kontposbnas pabora No 6

5 I'naBa 5. Jlecatuunbie ApoOu. Konrponsnas padora Ne 7
Kontposbnast pabora Ne 8
Konrponsnas padora Ne 9

6 [ToBTOpEHME M cHUCcTeMaTH3aIMs Y9eOHOTO MaTepraia Kontposbnast pabora Ne 10 (uTorosas)

KoJsin4uecTBO KOHTPOJIBLHBIX PadoT B 6-0M KJjacce:

1 I'nasa I. JlenumMocTh HaTypaJbHBIX YHUCEIL. Kontposbnast pabora No 1

2 I'naBa II. OOGbIKHOBEHHBIE APOOH Konrponsnas padora Ne 2
KonTponbnas paborta Ne 3
Konrponsnas padora Ne 4

3 I'naga III. OTHOMIEHUS M TpOTIOPIIU KonTponbnas pabora Ne 5
Konrponsnas pabora Ne 6

4 I'maa IV. PanonanbHbIe ynciia U IEMCTBHUS HAJl HUMU KonTponbaas padorta Ne 7
KonTponbnas paborta Ne 8
Konrponsnas pabora Ne 9
KonTponbnas pabora Ne 10
Konrtponsnas padora Ne 11

5 IToBTOpeHMe U cucTeMaTu3anus yueOHOro Marepuasia KonrtposnsHas padora Ne 12 (uToroas)




